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AHHOTaIMs paboyell mporpaMMbl Y4€OHON TUCITUTUIMHBI

Pa3iuBKa CTAJM M CHENRJIEKTPOMETAJLIYPIrusi

3akperieHa 3a nozxpaszaeneHiueM  Kadeapa Metanaypruy cTaiu, HOBBIX TPOM3BOACTBEHHBIX TEXHOIOTHN U 3aIIUTHI

METaJUIOB
Harmnpasnenue noaroToBku 22.03.02 METAJUJIYPI'UA
Ipoduins
Kpannopuxamus HnxeHep-uccienosareib
dopma 00ydeHHs OoYHast
OO0mast TPyA0EeMKOCTh 53ET
YacoB 1o yueOHOMY IJIaHY 180 ®opMBI KOHTPOJISI B CEMECTpax:
B TOM 4HCIIE: 9K3aMeH 8
ayJIUTOpPHBIE 3aHATHSA 102
camocTosTeNbHas paboTa 51
4acoB Ha KOHTPOJIb 27

Pacnpe;[e.neﬂne YacCcoB JUCHUIIVIMHBI 110 CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 8(4.2)
Kypce>) Htoro
Henens 18
Bun 3anaruit vo | PO VI PII

Jlexuu 34 134 |34 (34
JIaGopaTopHbIe 34 (34 |34 |34
IIpakTruyeckue 34 134 |34 |34
Hroro ayn. 102 [ 102 [ 102 | 102
KonrakTHas pabora 102 1102 (102 | 102
Cawm. pabora 51 |51 |51 |51
Yacel Ha KOHTPOJIb 27 127 |27 (27
Hroro 180 | 180 | 180 | 180




1. HEJIX OCBOEHUA

1.

Ju—

HAYYUTh IPUMEHATDH 3aKOHBI KJIIACCHYECKON TEPMOJINHAMHUKH U KHHETUKH, TEOPHH KPUCTALIH3AINH, TEeIIoQH3nIecKue,
TEXHOJIOTUYECKHE U IKOHOMUYECKHE 3aKOHBI [T aHAITN3a U 000CHOBAHHMS TEXHOJIOTHYECKUX U KOHCTPYKTHBHBIX
peLICHHUH pa3IuBKHU CTaIIH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOIPAMMBI

bnoxk OII: b1.B.AB.07

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 | CoBpeMeHHBIC HHCTPYMEHTAJIBHEIE METOBI M CPEICTBA KOHTPOJIS ITAPaMETPOB pabOTHI METAJUTypTHUSCKHX arperaTton
2.1.2 | KomnbroTepHOE NPOEKTUPOBAHKE IIPOLIECCOB U TexHOoJIorki OM/]
2.1.3 | KoHCTpynpoBaHUE TUTEHHON OCHACTKH, pa3aen 1
2.1.4 | MeramnoBeneHue, 4acTs 1
2.1.5 |Merannyprus TYromiaBKuX U pacCesHHBIX PEIKUX METaJJIOB
2.1.6 | Meramutyprus TSOKeJbIX [IBETHBIX METAJIJIOB
2.1.7 |Meronsl aHamU3a CTPYKTYPhl METAJIOB U CIIJIABOB
2.1.8 | Merponorus 1 u3MepuTenbHast TEXHUKA
2.1.9  |[IIpou3BOACTBO OTJIMBOK U3 CIIJIABOB IIBETHBIX METAILIOB

2.1.10 | CoBpemeHHBIE METOIbI MPOU3BOACTBA CILIOUIHBIX M MOJBIX U3ACTUI
2.1.11 |Teopus u TEXHOIOTHS IPOU3BOACTBA CTAIH B 3JIEKTPOIIEYaxX

2.1.12 | TemnoTexHUKa U SKOAU3AAH METAJUTyPrUUECKUX Tedel

2.1.13 | Texnonoruu u 000pyAOBaHUE ISt MOIU(UKAINH TOBEPXHOCTH
2.1.14 | TexHONOTUS KOMIIO3ULIMOHHBIX MaTEPHAIIOB

2.1.15 | VHXMHUpPUHT MaIlUH U arperaToB IPOU3BOACTBA METAINIOU3IEIUI
2.1.16 |Jlorucruka u 3KoAKU3alH TEXHOJIOTUI YEPHOU MeTalITypruu

2.1.17 | Merannyprust alfOMUHUS 1 MarHus

2.1.18 | MHOroKOMIOHEHTHbIE AUATPAMMbI COCTOSIHUS

2.1.19 |HayuHble OCHOBBI HAHECEHUS TOKPBITHI

2.1.20 | Ob6oramenue pya

2.1.21 | O6opynoBaHue A5 MPOIECCOB TOPOLIKOBOM METAJLTYypIHH

2.1.22 | O6opyaoBaHHE 1 TEXHOJIOTHH CTAJICIUIABUIBHBIX IIEXOB

2.1.23 | OcHOBBI OM3HECA B METAJUTYPruu

2.1.24 | OcHOBBI MUHEPAIOTUHU U IETpOrpaduu

2.1.25 | OCHOBBI 2JIEKTPOMETAILTYPIrHUECKOT0 POU3BOICTBA

2.1.26 |Ilpuknagnas kpucramiorpapus

2.1.27 |IlpoekTupoBaHHE TEXHOJIOTUU U3TOTOBIECHHS OTIUBOK

2.1.28 |IIpou3BoACTBO cTaNu B KOHBEPTEPAX

2.1.29 |IIpormeccs! popMOBaHHUS U CIIEKaHUS METAJUTMYECKUX TOPOIIKOB
2.1.30 | PecypcocOepekeHne u SKOJIOTHSI COBPEMEHHBIX MPOIIECCOB 00pa0OTKN METAIIOB JaBIICHUEM
2.1.31 |PenuknuHr MeTamLioB

2.1.32 | Teopwus MHAYCTPHANBHBIX IIPOIECCOB ePOPMAMOHHON 00pPaOOTKH METAIJIOB M CIIIIABOB
2.1.33 | Teopust TepMudeckoir 00pabOTKN METATIOB U OCHOBBI SKCTICPUMEHTA
2.1.34 | TexHonorus JIMTEHHOTO MPOU3BOJICTBA

2.1.35 | Du3nKo-XUMHYECKHE TIPOIIECCHI B IMTEHHOM MPOU3BOICTBE

2.1.36 |JledekTsl KpUCTAIITHYESCKON PEIIETKN 1 MEXaHHYECKUE CBOMCTBA CILIABOB
2.1.37 | VHxeHepHBIC pacueThl B METAIUTYPTUU

2.1.38 |Meronsl uccneqoBalusi CBONCTB METAILIOB U CIIJIABOB

2.1.39 | Opranuzanus 1 MaTeMaTHYECKOE IJIAHUPOBAHUE SKCIIEPUMEHTA
2.1.40 | Opranuueckasi XuMHsI B METaJUTypTruu

2.1.41 | OcHOBBI MUPO- U THUAPOMETAILTYPrHUECKOT0 TIPOU3BOACTBA

2.1.42 | OcHOBBI TEOPHH JIUTEHHBIX IIPOIIECCOB

2.1.43 |IloTpebuTeNbCKHE CBOMCTBA METAILTYPIHIECKOM IPOAYKIIUT

2.1.44 |IIporeccs! MOIy9IeHHUS METAIUINYECKUX TOPOIIKOB

2.1.45 |CsIpbeBas u SHEepreTHUecKas 0€30MacHOCTh MPENIPUSITHI




2.1.46

Teopust 06pabOTKM METaIOB AaBIEHUEM U (pru3nUecKkre OCHOBHI INIACTUYECKOH Aedopmariu

2.1.47 |TepmoauHaMuKka ¥ KHHETHKA METAJUTypPrUUECKUX IPOIECCOB
2.1.48 | TexHomoruueckue U3MEPEHUS U PHOOPEI
2.1.49 | TexHOIOTHUECKHE MTPOLECCHI NIACTUIECKOI 00pabOTKH METAUIOB U CIUIABOB
2.1.50 |ARTCAD
2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJ15) HEOOX0UMO KaK
npefilecTByoIIee:
2.2.1 |3amuTHbIE NOKPBITHS HA METAIIONPOAYKIMH
2.2.2 | MHdpopManuoHHbIE TEXHOJIOTHH B AeHOpMAIIMOHHOW 00paboTKe METAIIIOB
2.2.3 | KommnekcHOe HCIONb30BAHUE CBIPS K TEXHOTEHHBIX MaTEPHAIOB
2.2.4 | KoHCTpyKIMOHHBIC HOPOIIKOBEIE MaTepHaIbl 00IIEMAIIHHOCTPOUTEIBHOTO U CIIEINAIbHOTO Ha3HAUCHHS
2.2.5 |MarepuanoBeneHue u TepMooOpabOTKa METaIIOB U CILUIABOB
2.2.6 | MarepuanoBecHie HEMETAUIMYECKUX MAaTEPUAJIOB
2.2.7 |Merozs! uccae0BaHUs TEXHOIOTUYECKHUX MIPOLIECCOB U 000PYA0BaHHS
2.2.8 |Mero/p! OIEHKH Ka4uecTBa U UCCIEA0BAHUS METAILTYPIrHIECKIX CBOMCTB TEXHOT€HHOTO ChIPhsI U BTOPHYHBIX PECYPCOB
2.2.9 |MogenupoBaHue MPOLECCOB U OOBEKTOB B METAJUTYPIUU
2.2.10 |Hawmryumie f0CTyITHbIE TEXHOJIOTHH B METAILTYpIUU
2.2.11 |O6opynoBaHHuE JIUTEHHBIX LIEXOB
2.2.12 | OCHOBBI aIIUTUBHBIX TEXHOIOTHIA
2.2.13 | OcHOBBI IPOLIECCOB CAMOPACIPOCTPAHSIOILETOCSI BBICOKOTEMIIEPATYPHOTO CUHTE3a
2.2.14 |IlpoexkTupoBaHHE HOBBIX U PEKOHCTPYKLUS IEHCTBYIOIUX JIUTEHHBIX 1IEXOB
2.2.15 |IIpom3BoAcTBO OGIATOPOTHBIX METAJUIOB
2.2.16 |IIpou3BOACTBO JIETKUX METAIUIOB
2.2.17 |IIpom3BOACTBO OTIMBOK M3 CIUTABOB I[BETHHIX METAJUIOB
2.2.18 |IIpou3BOACTBO PENKUX METAIUIOB
2.2.19 |IIpou3BOACTBO CIUTKOB U3 CIIJIABOB IIBETHBIX METAJIOB
2.2.20 | CoBpeMeHHbIE METObI UCCIIEN0BAHMS METAJUINYECKUX MAaTEPHAIIOB
2.2.21 |CoBpeMeHHBIE IPOLECCH B METAITYPIHU U MaTE€pUAIOBEICHUH U METOBI UX UCCIIEOBAaHUs
2.2.22 | CnernuanbHble CIIOCOOBI JIUThS
2.2.23 | Teopust METAJUTyprHYECKHUX MPOLIECCOB
2.2.24 | TepmoanHamMH4YecKHE pacueThl ¥ aHaTU3 (a30BbIX AUArpaMM MHOTOKOMIIOHEHTHBIX CHCTEM
2.2.25 | TexHomOruu 3aUIMThl 000PYIOBAHUS U METAJUIONPOAYKLUH OT KOPPO3HUHU
2.2.26 |TexHomoruueckue Mpouecchl mIacTudeckoil 00paboTKH METaIOB U CIUIaBOB
2.2.27 |TexHOIOTHS KOMIIO3UIIHOHHBIX MAaTEPHUAIIOB
2.2.28 | Okomorus MeTaIyprudecKoro Mpon3BOACTBA
2.2.29 | ABromaru3auus MamuH u arperatos OMJ]
2.2.30 |JluarHocTUKA U SKCIEPTU3a KOPPO3UOHHBIX pa3pyllIeHUH METAIOB
2.2.31 | Jlu3aiid TUTOTO M3IEIHS
2.2.32 | IHHOBaIMOHHBIC TEXHOJIOTUU U 000PYI0BaHKe (eppOCILIAaBHOTO MPOU3BOJICTBA
2.2.33 | KoMmbloTepHOE NPOEKTUPOBAHNE U MHKUHUPHUHT
2.2.34 | MarepuajioBeJ4eCKUE OCHOBBI IIPOU3BOICTBA TBEPABIX CIJIAaBOB
2.2.35 |Meroap! aTTecTallii HAHOCTPYKTYPHUPOBAHHBIX TOBEPXHOCTEH
2.2.36 | MozaenupoBaHHE TEXHOJOTHYECKHUX MPOIIECCOB
2.2.37 | MoHUTOpHUHT pabOThl METAILTYPTHYECKOTO MPEATIPUATHS
2.2.38 | OCHOBBI TEOPUU CBAPKU M MAWKK JTUTHIX M3CTHI
2.2.39 | OcobeHHOCTH MOMYYEeHUSI BBHICOKOTOUHBIX OTJIHBOK
2.2.40 | OTnuBKY Ul METAJUTyprUdecKoil U TOpHOI0OBIBAIOIIEH OTpacieit
2.2.41 |IlopomKoBbIe MaTEepUAIBI IS DIEKTPOTEXHUUECKON MPOMBIIITIEHHOCTH. TyromiaBKkue MOpOIIKOBbIE MaTepUAIIBI
2.2.42 |llpuxnagHas TEpMOJMHAMHKA M KWHETHKA METAJLTYPIUYECKHX MIPOLIECCOB
2.2.43 |IIpou3BOACTBO MPSMOBOCCTAHOBIEHHOTO JKelle3a
2.2.44 | TIpoMbIUTEHHAS YKOJIOTHS U TEXHOJIOTUH JIEKapOOHU3AINN
2.2.45 |Pa3nuBKa cTanyu U CIELRIEKTPOMETAILTY Prust
2.2.46 |Pecypco- u sHEprocOeperaronye TEXHOJIOTHH ITPOU3BOJICTBA OJIarOPOTHBIX METAJLIOB




2.2.47

Pecypco- u 3Heproc6eperalomne TEXHOJIOTUH MIPOU3BOJACTBA MEIU, HUKEIIA U COIYTCTBYIOIIUX DJIEMCHTOB

2.2.48 |Pecypco- u sHEprocOeperaromnye TeXHOIOTHH IPOU3BOJICTBA TYTOIUIABKUX U PACCESTHHBIX PEIKUX METALIOB
2.2.49 |CBC-TexHONIOTHH HOTyYCHUS] HEOPTaHMIECKUX MATEPHATIOB

2.2.50 | CoBpeMeHHbIE NPON3BOACTBEHHbIE TEXHOIOTHH

2.2.51 |TemnosHepreTuka U BTOPUYHBIE IHEPTOPECYPCHI

2.2.52 | Texnomoruu Big Data

2.2.53 | TexHOIOTHS HHIYCTPHATBHBIX ITPOIIECCOB Je(hOPMAIIIOHHON 00pabOTKH METAJUIOB U CILIAaBOB
2.2.54 | lludpoBoe MomenmupoBaHue MPOIecCcOB U HHCTpyMeHTa OM ]

2.2.55 | Okonu3zaiiH U 3e/IeHbIe TEXHOJIOIMH

2.2.56 | Okonorus IUTEHHOTO IPOU3BOACTBA

2.2.57 | ALouTHBHBIE TEXHOJIOTUH B JTUTEHHOM IIPOU3BOACTBE

2.2.58 | AHanu3 JaHHBIX U AHAIUTHKA B IPUHATHH PEIICHUI

2.2.59 | Apdunax 61aropoIHBIX METAIIOB

2.2.60 |3amuTa UHTEIUIEKTYyalIbHON COOCTBEHHOCTH U MATEHTOBEICHNE

2.2.61 |Hnxenepus OuomnoBepxHocTeit

2.2.62 | VIHHOBaLMOHHOE MPOU3BOACTBO BHICOKOJIETHPOBAHHOM CTANIN U CILIaBOB

2.2.63 |KoucTpynpoBaHHE U MOACITHPOBAHNE METAJUTHUECKUX MATEPHATIOB

2.2.64 | Marepuaisl Ha OCHOBE yIIIepoaa

2.2.65 |MeramioBeneHue, 4acTb 3

2.2.66 |Meramryprudeckue MeTOIbI TepepabOTKN MPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB
2.2.67 |Metoabl U HHCTPYMEHTHI OEpEeXITMBOTO IIPOU3BOJICTBA

2.2.68 | MopnenupoBaHue JIUTEHHBIX IPOLECCOB

2.2.69 |OGecneueHne eqMHCTBA M3MEPEHHH TPHOOIOTHYECKNX M MEXaHUIECKUX CBOHCTB
2.2.70 | O6pamieHne co NUTaKaMH U IIIaMaMu

2.2.71 |IlnanupoBaHue SKCIEPUMEHTA

2.2.72 | Pa3paboTka 1 peaju3anys NpeanpUuHAMATEIbCKAX MTPOSKTOB

2.2.73 | Pecypco- u sHeprocOeperaromye TeXHOJO0TMY IPOU3BOACTBA ATIOMUHUSI X MarHust
2.2.74 | Pecypco- 1 s3HeprocOeperaromye TeXHOJOTHH IPOU3BOACTBA PEIKO3EMENbHBIX U PAJHOaKTUBHBIX METAJIIOB
2.2.75 | CoBmelieHHbIE TpoIiecChl 1ehOpMallMOHHO-TEPMUIECKON 00paboTKH

2.2.76 | TepmoanHamMH4yecKHEe pacueThl MHOTOKOMIIOHEHTHBIX IUarpaMM COCTOSIHUS

2.2.777 | TexHOTe€HHOE CBIPhE U BTOPUIHBIE PECYPCHI

2.2.78 | TexHOIOTHUECKUE OCHOBBI aJANTUBHOIO IIPOU3BOACTBA U CIICIIUATBHOM AJIEKTPOMETAILITYPTUU
2.2.79 | Dxomoruueckas dKCIepTH3a

2.2.80 |HayuHo-uccnenoBarensckas paboTa

2.2.81 |HayuHo-nuccnenoBarensckas paboTa

2.2.82 |HayuHo-nccnenoBarensckas paboTa

2.2.83 |HayuHo-nccnenoBarensckas padoTa

2.2.84 |HayuHo-nccnenoBarensckas padoTa

2.2.85 |HayuHo-nccnenoBarenbckas padoTa

2.2.86 |HaygHo-nccnenoBarenbckas padoTa

2.2.87 |IloaroToBKa K mpoIeIype 3aIlUThl U 3allUTa BEITyCKHON KBaJH()UKAIIMOHHOH paboThI
2.2.88 |IloaroroBka K MpoIeaype 3alliThl U 3aIlUTa BHITYCKHOW KBaTH()UKAITUOHHON pabOThI
2.2.89 |IloaroToBka K mpoLeaype 3aIlUThI U 3alIUTa BBITYCKHON KBaJTH()UKAIIMOHHON paboThI
2.2.90 |IloaroToBka K mpoLeAype 3aIUTHI U 3alIUTa BHITYCKHON KBaJIH()UKAIIMOHHOH paboThI
2.2.91 |TloaroroBka K MpOIEaype 3alI|ThI U 3aIMTa BHITYCKHOW KBaTH(OUKAITUMOHHON paObOThI
2.2.92 |IloaroToBKa K MpoLEAype 3aIIUTHI U 3aIHUTa BBITYCKHON KBaTH()UKAIIMOHHON paboThI
2.2.93 |IloaroroBka K MpoLERype 3alIUThI U 3aI1MTa BHITYCKHON KBaTH(UKATMOHHON paboThI
2.2.94 | KoMIUIeKCHOE HCIIONB30BAHUE CHIPBS U OTXO0J0B ITTMHO3EMHOM MPOMBIIIJIEHHOCTH

3. PE3YJIBTATBI OBYYEHUA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUAMUA

ITIK-3: Cnnoco0eH pazpadaTbiBaTh NPeJI0KeHUs 110 BHEAPEHHIO B IIPOU3BOACTBO HOBOW TEXHHKH U TEXHOJIOTHIi

3HaTh:




ITK-3-31 oCcHOBHBIE TEXHOJIIOTUIECKUE CXEMBI IPOU3BOCTBA CreLpIeKTpoMeTayprun (COM)

ITK-3-32
- OCHOBBI KpUCTAJUIM3allUU CTAJI U CprKTypHOI\/‘I 1 XUMHYCECKON HCOOAHOPOJAHOCTHU CTAJIBHOTO CIINTKA U 3arOTOBKMH,

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

3HaTh:

[IK-2-31 - MeTofp! yIy4meHus! CTPYKTYPHOH U XMMUYECKOH HEOTHOPOIHOCTH HEMPEPHIBHOIUTOI! 3aTOTOBKH.

IK-3: CnocoGeH pa3padaTbIBaTh NPEIJI0KeHNS 0 BHEIPEHHIO B IPOU3BOACTBO HOBOIf TEXHMKHU M TEXHOJIOTHIt

Ymerb:

TIK-3-VY2 - pa3pabaTeiBaTh TEXHOJIOTHIECKYIO cXeMy mporiecca COM;

IIK-3-V1 - ananu3upoBath 1 BEIOHpaTh criocod COM s nepernsiasa;

Baanernb:

[1K-3-B1 - HaBblkamMu pelieHHs] HHKEHEPHBIX 3a/1a4 Ha 0a3e TOJMyUYeHHBIX TEOPETHUYECKUX 3HAHUH;

IIK-2: CnocodeH k aHAJM3Y H CHHTE3Yy B TEXHOJIOTMH MATEpPHAJIOB

Baangern:

[1K-2-B1 - HaBbIKaMH JIOTHUECKOT0, KPUTUIECKH-TBOPUECKOTO M CHCTEMHOTO MBIIIJICHUS U aHAIN3a IPU pelIeHUN
npodecCHOHATBHBIX 3a1a4;

[TK-2-B2 - oneHkoii pecypco-3KOJIOTHYECKUX XapaKTePUCTHK MPOU3BOICTBEHHBIX MPOIIECCOB




