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1. HEJIX OCBOEHUA

1.1

CdopmupoBats npezncTaBieHre 00 OCHOBHBIX TCHACHINAX Pa3BUTHS B 00JIaCTH HAWIyYIIMX TEXHOJIOTHH B METaJLTypPIHH.
Hay4uTs MeTogaM aHanM3a TEXHOIOTHYECKUX MPOIIECCOB Ul BBIOOpA IMyTel, Mep U CPEJCTB yIPaBICHUS KaUeCTBOM
METaJTypruieckoi npoyKiuu. [laTte 3HaHUSA O METAJUTyPrHYECKUX TEXHOIOTHUSX, BKIIOYAIOMIUX CTaAuU
IIPOM3BOACTBEHHOTO U ITI00ATBHOTO penUKINATa. HayunTh NCIIOIR30BaTh COBPEMEHHBIC HH()OPMAIIMOHHEIE TEXHOJIOTHH
JUTSL BHEIPEHNS HAWTYYIINX JOCTYIIHBIX TEXHOJIOTHH B METAJTyprUH, aHAIN3UPOBATh MOTHBIA TEXHOIOTUYECKUH IIUKIT
4yepHoit Metaiuryprun. Hayuuts MeTonam aHann3a HHGOPMaLMOHHBIX IOTOKOB M MH()OPMAaLMOHHBIX MOJIENEH,
MIPOBEICHHS aHATUTHYECKIX, IMHTAIIMOHHBIX M SKCIIEPUMEHTAIBHBIX HCCIEAOBAHUI 110 BHEAPCHUIO HHHOBAIMOHHBIX
pa3paboTOK B METAJUTyPrUH, KPUTHYECKH OIICHUBATh JAHHBIE U JIETaTh BEIBOA. HaydnTh HH)KeHEpHBIM HaBBIKAM
pa3pabOTKHU U peaau3aliy MPOeKTOB, yIOBIETBOPSIOUIUX TPEOOBaHUAM HAMITYUIIHX JOCTYIHBIX TEXHOJIOTHI B
METaJTypIruHt.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOIPAMMBI

bnox OII: b1.B./IB.14

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 |3akOHOMEpHOCTH ¥ MEXaHN3MBI (POPMHIPOBAHHS MATEPHAIOB B aIIUTHBHBIX TEXHOJIOTHSIX
2.1.2 | 3aKOHOMEPHOCTH, MEXaHU3MBI ¥ IMaTHOCTHKA ITPOIIECCOB CaMOPaCIIPOCTPAHSIONIEr0Cs BRICOKOTEMIIEPATyPHOTO CHHTE3a
2.1.3 |HudopmannoHHbIE TEXHOJIOTHH YIIPABICHUS METALTYPIrUUECKIMH TIe4aMU
2.1.4 | KoHCcTpyHnpoBaHHE TUTEHHON OCHACTKH, pa3aen 2
2.1.5 |JloructHka BTOPUYHBIX PECYPCOB
2.1.6 | MerannoBeneHue, 9acTh 2
2.1.7 | Merannyprus 61aropoIHbIX METAJIIOB
2.1.8 | Meramnyprust peAKo3eMeNbHbIX U PaJHOAKTUBHBIX METAIJIOB
2.1.9 | Merpomnorus, CTaHAAPTH3ALUSI U METOABI KOHTPOJIS U aHAIIN3a BEIECTB
2.1.10 |MopenbHOE MPOU3BOJICTBO
2.1.11 | Oraeynopsl METaJLTypruueckoro Ipou3BOCTBA
2.1.12 | OcHOBBI IPOMBIIIIEHHOTO AW3aiiHa U I0BEIHPHOTO AeNa
2.1.13 | Ilopuctsle nOpoLIKOBBIE MaTepUaisbl. IIopoIKoBeIe MaTepuasl 1Jis y310B TpeHus. [lopomkoBbie anMa3zocoaepxalue
MaTepHuaibl.
2.1.14 | IIpou3BOACTBO OTVIMBOK U3 CTaJH U UyTyHA
2.1.15 | IIpou3BOACTBO TSXKETBIX BETHBIX METAIIIOB
2.1.16 |IIpousBoactBo (eppociuiaBoB
2.1.17 |Pa3nuBKa CTalH U CHEIRIEKTPOMETAILTYPTHs
2.1.18 | TexHomornueckue IMHUH U KoMIuIeKcsl OMJ{
2.1.19 | ®usuko-MexaHUYECKHE CBOMCTBA METAILIIOB
2.1.20 | Xumus oKpyKaroleH cpeabl
2.1.21 |IudpoBoe MoaeTHpOBaHHE MPOIECCOB U HHCTpyMeHTa OM /]
2.1.22 | CoBpeMeHHBIE HHCTPYMEHTAJIBHBIC METOIBI U CPENICTBA KOHTPOJIS MApaMETPOB Pa0OTHI METAILTYPTHUECKHX arperaToB
2.1.23 | KoMmnbroTepHOE IPOEKTUPOBAHUE IIPOLECCOB U TexHoaoruid OM/J]
2.1.24 | KoHcTpyupoBaHue TUTEHHON OCHACTKH, pa3nen 1
2.1.25 | MeramnoBeacHue, 4acTh 1
2.1.26 | Meramryprust TyroriaBKUX M PACCESHHBIX PEIKUX METAJIOB
2.1.27 | Meramryprus TSXKeJbIX [IBETHBIX METAJIJIOB
2.1.28 | Meroapl aHaM3a CTPYKTYPBI METAIIJIOB U CIUIABOB
2.1.29 |Merpomnorus u u3MepUTeNIbHAs TEXHUKA
2.1.30 |IIpou3BOACTBO OTJIMBOK U3 CIUIABOB LIBETHBIX METAJIIOB
2.1.31 | CoBpemMeHHBIE METOIbI TPOU3BOCTBA CIJIOUIHBIX U MOJIBIX U3JEINI
2.1.32 | Teopus u TEXHOJOTHUS IPOU3BOJCTBA CTAIM B DJIEKTPOIIEUax
2.1.33 | TerutoTexHHUKa ¥ SKOAW3AHH METAJUTYPIUYECKUX NeUei
2.1.34 |Texuonoruu u 0060opyAoBaHUE I MOIU(PUKAIINY TIOBEPXHOCTH
2.1.35 | TexHosorust KOMIO3ULUOHHBIX MaTEpUAIIOB
2.1.36 |VHXMHUPUHT MAlllUH U arperaToB IPOU3BOJACTBA METAIIOU3ACIUI
2.1.37 |Jlorucruka u 3K0u3aiH TEXHONOTUN YEPHONU METAILTYpriuu
2.1.38 | Meramnyprus aJltOMUHMSI U MarHus
2.1.39 | MHOTrOKOMIIOHEHTHBIE AUArPAMMBI COCTOSHUS




2.1.40 |HayuHble OCHOBBI HAHECEHUSI TOKPBITUI

2.1.41 | OGoramenue pya

2.1.42 | OGopynoBaHue AT HPOLECCOB TOPOIIKOBOH METaJLTypTUH

2.1.43 | O6GopynoBaHUE U TEXHOJOTUH CTANECTIABIIIBLHBIX [IEXOB

2.1.44 | OcHoBBI OM3HECA B METAJLUTYyPTHH

2.1.45 | OcHOBBEI MUHEpAJIOTHH 1 TIeTporpaduu

2.1.46 | OCHOBBI 3JEKTPOMETAIUTY PrUUECKOTO MPOU3BO/ICTBA

2.1.47 |IlpuxnamHas KpucTauiorpadus

2.1.48 |IIpoekTpoBaHUE TEXHOJOTHH U3TOTOBJICHHS OTIIMBOK

2.1.49 | IIpou3BOACTBO CTAIM B KOHBEPTEPAX

2.1.50 |IIpomecchl GopMOBaHHMS U CIIEKAHUS METAIUTHYECKHX MOPOIIKOB

2.1.51 |PecypcocbepesxeHHe U SKOJIOTUSI COBPEMEHHBIX IIPOLIECCOB 00PabOTKH METAJUIOB JaBICHUCM

2.1.52 | PenMKIUHT METAJIJIOB

2.1.53 | Teopus MHIYCTPUAIBHBIX MPOIECCOB Ne(GOpMALHOHHO 00pabOTKH METAIUIOB M CILTABOB

2.1.54 | Teopus TepMuueckoil 00pabOTKH METAJIIOB K OCHOBBI IKCIIEPUMEHTA

2.1.55 | TexHonorust TUTEHHOTO MPOU3BOACTBA

2.1.56 | ®U3HKO-XUMHYECKUE TPOLECCHI B INTEHHOM MPOU3BOJICTBE

2.1.57 | dedexTbl kKpuCTAITMYECKON PEIETKH U MEXaHUYECKHe CBOHCTBA CILIABOB

2.1.58 |MHxkeHepHBIE pacueThl B METAJLLypIUl

2.1.59 |Meronas! ucciienoBaHus CBOMCTB METAJIOB U CIIJIABOB

2.1.60 | Opranusanys 1 MaTeMaTHYECKOE IIJIAHUPOBAHKE SKCIIEPUMEHTA

2.1.61 |Opranuueckas XUMUS B METAJUTypIUu

2.1.62 | OcHOBBI IUPO- U THAPOMETAILTYPIHUECKOTO IPOU3BOICTBA

2.1.63 | OcHOBBI TEOPUH JTUTEHHBIX IPOLIECCOB

2.1.64 |IloTpebuTenbckue CBOHCTBA METALTYPIHIECKOM PO IYKITNH

2.1.65 |Ilpouecchl Mony4eHUss METAITNYECKUX TOPOIITKOB

2.1.66 | CeipbeBas U dHepreTHyeckas 0e30MmacHOCTh MPEANPHUITHI

2.1.67 |Teopus 00pabOTKH METAIUIOB MaBICHUEM H (DH3HUYECCKIE OCHOBBI ITTACTHIESCKOH edopManum

2.1.68 | TepmonuHaAMUKA M KUHETHKA METAJUTYPTUYECKUX MPOIIECCOB

2.1.69 | TexHOonmorM4ecKnue U3MEPEHUS U IPUOOPHI

2.1.70 | TexHosoruuecKue NpoLEecChl MIACTHUECKONH 00pabOoTKU METAIOB U CIIJIaBOB

2.1.71 |ARTCAD

2.2 JucumianHbl (MOXY/IM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JAHHON THCHUININHDBI (MOAYJIs]) HEOGXO0HMO KaK
NpeanecTBYIee:

2.2.1 | ABTomatu3anus MamuH U arperatoB OM/]

2.2.2 | JluarHocTUKa U 3KCIIEPTU3a KOPPO3UOHHBIX Pa3pylIEHUN METAIIOB

2.2.3 | Jlu3aiiH TUTOTO WU3EIHS

2.2.4 | IHHOBaIMOHHBIE TEXHOJOTHH ¥ 000pyI0BaHHE (eppOCIIIABHOTO ITPOU3BOJICTBA

2.2.5 | KoMmIuiekCHOE UCITOJIb30BAHUE CBHIPhS K OTXOA0B MNTIMHO3EMHON MTPOMBIIIJICHHOCTH

2.2.6 |KomnbroTepHOE NPOEKTUPOBAHUE U UHKUHUPUHT

2.2.7 |MarepuanoBeqyeckue OCHOBBI IPOU3BOJICTBA TBEPABIX CIIJIABOB

2.2.8 | Meroap! aTTecTallii HAHOCTPYKTYPHUPOBAHHBIX TIOBEPXHOCTEH

2.2.9 | MonuenupoBaHHe TEXHOJIOTHYECKMX MPOIIECCOB

2.2.10 | MOHHUTOPHUHT paObOTHl METAILTYPIHYECKOTO MPEANPHITHS

2.2.11 | OcHOBBI TEOpUHU CBAPKH U MANKH JINTHIX U3ICITUN

2.2.12 | OcoOGeHHOCTH MOJIYYECHUSI BBICOKOTOYHBIX OTIMBOK

2.2.13 | OTauBKH U1 METAILTYPrHYeCcKOi U TOpHOJ0OBIBAIONIEH OTpacieit

2.2.14 | IlopoIIKOBbIE MaTepUabl JJIs AIEKTPOTEXHUIECKOW MPOMBIIIIIEHHOCTH. TyromiaBKue MOpoIIKOBbIE MaTepHaIbl

2.2.15 |IlpuxnagHas TepMOJMHAMHKA U KHHETHKA METATyPIUYeCKUX MPOLECCOB

2.2.16 |IIpou3BOACTBO IPSIMOBOCCTAHOBIEHHOTO JKele3a

2.2.17 |IIpoMpluuTeHHAast SKOJIOTHS U TEXHOJIOTHH JeKapOOHU3auU

2.2.18 |Pa3nuBka cTanu u creundneKTpoMeTalTyprus

2.2.19 |Pecypco- u sHEprocOeperaroniie TeXHOIOTHH IPOU3BOICTBA OIATOPOIHBIX METAIIOB




2.2.20 |Pecypco- u sHEprocoeperaronie TeXHOJIOTHH IPOU3BOICTBA MEN, HUKENS U COITYyTCTBYIOUIUX HJICMEHTOB

2.2.21 |Pecypco- u sHEprocoeperaromnre TeXHOIOTHH IPOU3BOICTBA TYTOIUIABKUX U PACCEIHHBIX PEIKUX METAJIOB

2.2.22 | CBC-TexHOJIOTHH HOIyYCHNS HEOPTAHMUECKUX MAaTePHAIOB

2.2.23 | CoBpeMeHHBIE IPOU3BOACTBEHHBIE TEXHOIOTUU

2.2.24 | TemnosHepreTvka U BTOPUIHBIE S3HEPTOPECYPCHI

2.2.25 | Texnonoruu Big Data

2.2.26 |TexHOIOTHS HHIYCTPHAIBGHBIX IPOIECCOB Ae(OPMAIIMOHHON 00pabOTKM METaJUIOB U CIIAaBOB

2.2.27 |ludpoBoe MoxennpoBaHue poreccoB U nHCTpyMeHTa OM]]

2.2.28 | Dxoau3aiiH U 3eJeHble TEXHOIOTUH

2.2.29 | Okonorus JUTEHHOTO MPOU3BOACTBA

2.2.30 | AnIuTHUBHBIC TEXHOJIOTUH B JINTEHHOM MPOU3BOJICTBE

2.2.31 | AHanu3 naHHBIX U AHAIUTUKA B IPUHATUN PELICHUN

2.2.32 | Apdunax 61aropoTHbIX METATIIOB

2.2.33 | 3amuTa UHTEJUIEKTYalbHOM COOCTBEHHOCTH U NMAaTEHTOBEACHUE

2.2.34 | mxenepust OMomnoBepxHOCTEH

2.2.35 | VIHHOBaLMOHHOE MPOU3BOACTBO BHICOKOJIETUPOBAHHOW CTAJIH U CILIaBOB

2.2.36 |KoHcTpynpoBaHHE U MOACIUPOBAHIE METAJUTHUECKUX MAaTEPHAIOB

2.2.37 | Marepuaiisl Ha OCHOBE yIJIepoa

2.2.38 | MeramnoBeneHue, 4acth 3

2.2.39 |MeramryprudecKkue METOAbI IepepaboTKY IPOMBIIIIEHHBIX U OBITOBBIX OTXOM0B

2.2.40 |MeToabl 1 HHCTPYMEHTHI OEPEKITMBOTO ITPOM3BOACTBA

2.2.41 |MopenupoBaHue IUTEHHBIX IPOLIECCOB

2.2.42 |OGecneueHne eUHCTBA H3MEPEHUH TPHOOJIOTHIECKAX M MEXaHNIECKUX CBOMCTB

2.2.43 | O6parmieHue co MUIaKaMH U MUTaMaMH

2.2.44 |IlnaHupoBaHUE HKCIEPUMEHTA

2.2.45 |Pa3paboTka H peannu3anus NpeanpuHIMATEILCKIX MPOCKTOB

2.2.46 |Pecypco- u sHEprocOeperarone TeXHOJIOTHH IPOU3BO/ICTBA AIFOMUHHS M MarHus

2.2.47 Pecypco— u 3Hepr0066pera}omne TEXHOJIOTUH IMPOU3BOACTBA PCAKO3EMCEIIbHBIX U PAINOAKTUBHBIX METAIJIOB

2.2.48 | CoBMerieHHBIE MPOIECChI AehOpMAIIMOHHO-TEPMHUIECKOH 00pabOTKH

2.2.49 TepMOI[PIHaMPI‘ieCKI/Ie pacdy€Tbl MHOIT'OKOMIIOHECHTHBIX JUarpaMm COCTOSHHUA

2.2.50 | TexHOreHHOE CHIPbE 1 BTOPUUHBIE PECYPCHI

2.2.51 | TexHONIOTHYECKHE OCHOBHI aJINTUBHOTO MPOU3BOCTBA U CHIEUUAIBEHON AIIEKTPOMETAIUTYPIUn

2.2.52 | Dkomoruueckas SKCIepTH3a

2.2.53 |HayuHo-uccienoBarensckas padbora

2.2.54 |HayuHo-nccienoBarensckas pabora

2.2.55 |HayuHo-nccienoBarensckas pabora

2.2.56 |HayuHo-nccienoBartensckas padbora

2.2.57 |HayuHo-nccienoBartensckas padora

2.2.58 |HayuHo-nccienoBartensckas padora

2.2.59 |HayuHo-nccienoBatensckas padora

2.2.60 |IloaroToBKa K HpOIEIype 3aIIUTHI ¥ 3aIIUTa BEITYCKHON KBATN(PHUKAIIIOHHOW paOOTHI

2.2.61 |TloaroroBka K MpoIeIype 3alIUThI U 3aIUTa BBITYCKHON KBATU(PUKAIMOHHON PabOoThI

2.2.62 |TloaroroBka K MpoIeype 3alUTh U 3aIUTa BBIMTYCKHON KBATU(PUKAIMOHHON PabOoThI

2.2.63 |TloarotoBka K MpoIeIype 3alUThI U 3aIUTa BBIMTYCKHON KBATU(PUKAIMOHHON paboThI

2.2.64 |IloaroToBka K mpoIielype 3alIMThl M 3alUTa BHITYCKHONW KBaTU(PUKAITMOHHON pabOThI

2.2.65 |IloaroroBka K MpoLenype 3alIUThl U 3aIUTa BBITYCKHOHN KBaTU(PHUKALIMOHHON paboThI

2.2.66 |IloaroroBka K MpoLeaype 3alIUThl U 3aIUTa BBITYCKHOHN KBaTU(PHUKALIMOHHON paboThI

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMUA

IIK-2: CnocodeH k aHAJIU3Y H CHHTE3Yy B TEXHOJIOTMH MATEpPHaJIOB

3HaTh:

[IK-2-31 AnanuTHdeckue METOAbl, MHOTOKPUTEPHUANIbHBIE 331a4l ONTUMH3ALUH METAJLTypTHYECKUX MPOIIECCOB, MHPOBBIE
pecypchl HHGOPMAIUK O HAMTYYIINX JOCTYIHBIX TEXHOJIOTUSAX B METAJLTYPIHHU; COLMANIBHbIC, STHUECKHE, HAYIHBIC U TEXHHUECKHE




l'[pO6J'IeMI)I, BO3HUKAIOMINE B TPOLECCE BHEAPCHUA NHHOBAITUOHHBIX TEXHOJIOTUI

ITIK-3: Cnoco0eH pazpadaTbiBaTh NPeJI0KeHUs 110 BHEAPEHHIO B IIPOU3BOACTBO HOBOW TEXHHKH U TeXHOJIOTHIi

YMmerb:

TIK-3-VY1 Pa3pabatbiBaTh IpeasokKEHUs 10 COBEPIICHCTBOBAHUIO TEXHOJIOTHYECKUX MPOIIECCOB U 000PYAOBAHUS




