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Cawm. pabora 77 |77 |77 |77
Yacel Ha KOHTPOJIb 54 |54 |54 |54
Hroro 216 | 216 | 216 [ 216




1. HEJIX OCBOEHUSA

1.1

U3y4UTh MaTEepHalbl I0BEIIUPHOIO IPOU3BOJCTBA, TEXHUKH U TEXHOJIOTUH U3TOTOBIICHUS I0BEIUPHBIX U3ENINi;
KJIacCH(UKAIHIO, aCCOPTUMEHT I0BEIUPHBIX U3/IETHM, HOPAJOK KiIeiMeHHUs.

1.2 | Hay4uTh OCHOBHBIM MPUHLIKTIAM MIPOMBIIIJIEHHOTO AU3aliHa, PACKPHITH 11€J1b, HA3HAYSHNE, MK IUCIUIUINHAPHOCTh
IpeaMeTa 1 OCBOMTH MPOLIECC pa3paboTKU MPOIYKTa AJISl MAaCCOBOTO MTPOU3BOJICTBA OT UAEH JI0 MIPOTOTHUIA C YIETOM €ro
JAIbHENIIIET0 MPOU3BO/ICTRA.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBbI
Brox OIT: B1.B.IB.06
2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:
2.1.1 | CoBpeMeHHBIE HHCTPYMEHTAIBHBIC METOJIBI M CPEICTBA KOHTPOJIS ITAPaMETPOB PadOTH METAJUTYPTrHUECKHX arperaTtoB
2.1.2 | KomnbroTepHOE NIPOEKTUPOBAHKE IIPOLIECCOB U TexHOoIorui OM/]
2.1.3 [KoHcTpyupoBaHue TUTEHHONH OCHACTKH, pazaen 1
2.1.4 | MeramioBenenue, 9acth 1
2.1.5 | Meramtyprus TyrormiaBKuX U pacCesTHHBIX PEIKHX METAIIIOB
2.1.6 | Meramnyprus TSOKEIbIX [IBETHBIX METAJLJIOB
2.1.7 |Meronpl aHanU3a CTPYKTYpPhl METAJJIOB U CIIJIABOB
2.1.8 | Merposiorus u u3MepUuTeIbHask TEXHUKA
2.1.9 |IIpou3BOACTBO OTJIMBOK U3 CIIAaBOB LIBETHBIX METAJJIOB
2.1.10 | CoBpemeHHBIE METObI MPOU3BOACTBA CIUIOMIHBIX U MOJBIX U3ACTHIA
2.1.11 | Teopust 1 TEXHOIOTHUS IPOU3BOACTBA CTAIH B DIIEKTPONEUAX
2.1.12 | TeruioTexHHKa U 9KOANW3aHH METAIUTYPrHUECKHUX Teden
2.1.13 | Texnonoruu u 000OpyAOBaHUE AT MOTU(UKALUH TOBEPXHOCTH
2.1.14 | TexHOIOTHS KOMIIO3UIIHOHHBIX MAaTEPHAIIOB
2.1.15 | VHXUHUPHMHI MallMH U arperaToB IPOU3BOACTBA METAIIIOU3ACIUIL
2.1.16 |Jlorucruka u 3koAKU3alH TEXHOJIOTUH YEPHOU MeTalIIypruu
2.1.17 |Merannyprus anroMUHUS U MarHust
2.1.18 | MHOroKOMIOHEHTHbIE AUArPAMMBbI COCTOSIHUS
2.1.19 |HayuHble OCHOBBI HaHECEHMS TOKPBITUI
2.1.20 | Ob6oramenue pyn
2.1.21 | O6opynoBaHue J1sl MPOIIECCOB MOPOLIKOBON METAILITYPTUU
2.1.22 | O6opynoBaHUE ¥ TEXHOJIOTHH CTaJEIIaBUIIbHBIX LIEXOB
2.1.23 | OcHOBBI OM3HECA B METAILTYPTUU
2.1.24 | OCHOBBI MHHEPATIOTHH U TIETPOrpaduu
2.1.25 | OcHOBBI JEKTPOMETAIUTYPIrHYECKOT0 IPOU3BOICTBA
2.1.26 |IlpuknamHas Kpuctamiorpadus
2.1.27 |IlpoekTupoBaHHE TEXHOJIOTUN U3TOTOBIEHUS OTIMBOK
2.1.28 |IIpou3BOACTBO CTAJIM B KOHBEPTEpaxX
2.1.29 |IIpomeccs! popMOBaHUS U CTIEKAHUS METAJUIMYECKUX TIOPOLIKOB
2.1.30 | PecypcocOepekeHne 1 S9KOIOTHs COBPEMEHHBIX MPOIIECCOB 00PadOTKM METAIIOB AaBICHUEM
2.1.31 |PenuxnuHr MetasuioB
2.1.32 | Teopust UHAYCTPUATBHBIX TIPOIIECCOB AeHOPMAIIMOHHON 00paOOTKH METAIIOB M CIUIABOB
2.1.33 | Teopust TepMudeckoit 00pabOTKN METAIIIOB U OCHOBBI DKCTIEPHMEHTA
2.1.34 | TexHonorus JINTEHHOrO MPOU3BOJICTBA
2.1.35 | ®u3nKo-XxUMHYECKHE TPOIIECCH B IUTEHHOM IPOU3BO/ICTBE
2.1.36 | JleeKThl KpUCTAITHIECKOM PEIETKH U MEXaHUIECKUE CBOMCTBA CIIJIABOB
2.1.37 | VmxeHepHbIe pacueThl B METAILTYPTUU
2.1.38 | Meroap! ucciaeq0BaHUs CBOMCTB METAJJIOB U CIIJIABOB
2.1.39 | Opranuzanus 1 MaTeMaTHYECKOE IJIAHUPOBAHUE SKCIIEPUMEHTA
2.1.40 |Opranuueckas XUMHS B METAJLTypIHH
2.1.41 | OcHOBBI UPO- U THUAPOMETAILTYPIrHUECKOTO IPOU3BOICTBA
2.1.42 | OcHOBBI TEOPUH JUTEHHBIX MPOLIECCOB
2.1.43 |IloTpeburenbckue cBOMCTBA METAILTYPrUUECKON MPOIYKIIMU




2.1.44

HpOHCCCI)I MOJYUCHUA METAJITIMICCKUX TTOPOIIKOB

2.1.45 |CsIpbeBas u dHepreTuueckas 0€30MacCHOCTh MPeNIPUITUil
2.1.46 | Teopus 06pabOTKH METAIIOB JaBICHUEM H (DH3HUECKHE OCHOBHI IIIACTHYECKON AeopManuu
2.1.47 | TepMmonuHaMHKa U KUHETUKA METAJUTyPrHUECKUX IIPOLIECCOB
2.1.48 | TexHomoruueckue H3MEPEHUS U IPHOOPEI
2.1.49 | TexHONMOTHYECKHE MTPOLECCHI INIACTHIECKOIT 00pab0TKH METaJUIOB U CIUIaBOB
2.1.50 |ARTCAD
2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI51) HEOOX0IUMO KaK
npelecTByoliee:
2.2.1 | 3amuTHBIC TOKPHITHS Ha METAIIONPOTYKIITH
2.2.2 | HpOpMaIMOHHBIE TEXHOJIOTHH B 1e(hOpMAIIMOHHOW 00pabOTKE METAIIIIOB
2.2.3 | KommieKkcHOe UCTIONb30BaHKE ChIPbs M TEXHOTEHHBIX MaTepUaoB
2.2.4 | KoHCTpYKLUMOHHBIE TOPOLIKOBBIE MAaTepHaIbl O0IIEMAIIMHOCTPOUTEIBHOTO U CIIEIIMAIbHOTO Ha3HAUEHHS
2.2.5 | MarepuanoBeneHue u TepMooOpaboTKa METAIIJIOB U CILUIABOB
2.2.6 |MarepuanoBeneHre HeMETAJUIMIECKUX MaTepHaioB
2.2.7 | Meronsl uCCIENOBaHUS TEXHOJIOTHIECKUX MPOLIECCOB U 000pYyI0BaHUS
2.2.8 | Meronbl OLIEHKM KauecTBa U UCCIEAOBAHHUS METAJUTyPIrHIECKUX CBOMCTB TEXHOT€HHOTO CHIPhsl 1 BTOPUYHBIX PECYPCOB
2.2.9 |MogenupoBaHHe IPOIECCOB U OOBEKTOB B METAILTYPIUU
2.2.10 |Hawunyudmue gOCTyIHBIE TEXHOIOIMU B METAJLILYPrUH
2.2.11 |O6opynoBaHHe TUTEHHBIX IEXOB
2.2.12 | OCHOBBI aIIUTUBHBIX TEXHOJIOTHI
2.2.13 | OCHOBBI MPOLIECCOB CAMOPACIIPOCTPAHSIOIIETOCS BEICOKOTEMIIEPATypPHOTO CUHTE3a
2.2.14 | OxpaHa TpyJa ¥ IPOMBINUICHHAS 0€30IIaCHOCTh
2.2.15 |IlpoexTupoBaHHE HOBBIX U PEKOHCTPYKLUS JEHCTBYIOIUX JIUTEHHBIX LIEXOB
2.2.16 |IIpousBoacTBo G1aropoAHBIX METAILIIOB
2.2.17 |IIpon3BOACTBO JIETKUX METAJLJIOB
2.2.18 |IIpou3BOACTBO OTIMBOK U3 CIIABOB I[BETHBIX METAJIJIOB
2.2.19 |IIpon3BOACTBO PEIKUX METAIOB
2.2.20 |IIpon3BOACTBO CIUTKOB U3 CIUIABOB I[BETHBIX METAJIOB
2.2.21 | CoBpeMeHHbIE METObI UCCIEIOBAHHS METAJUNIMUECKUX MaTepHajIoB
2.2.22 | CoBpeMeHHBIE MPOLIECCHl B METAITYPTUH U MaTepUaIOBEIEHUH U METOIbl MX HCCIIEIOBAHMS
2.2.23 | CneuuaiabHbIE CIIOCOOBI JTUTHS
2.2.24 |Teopus METaLTyprHUECKUX IPOIECCOB
2.2.25 |TepmoauHaMHUYeCcKHe pacyeTsl H aHANU3 (ha30BBIX AUArpaMM MHOTOKOMIIOHEHTHBIX CHCTEM
2.2.26 | TexHOMOTHH 3alIUTHI 000PYIOBaHUS U METAJUTONPOAYKIIUH OT KOPPO3HU
2.2.27 | TexHONIOTHYECKHE MTPOLECCHI INIACTUYECKOIT 00pab0TKH METaUIOB U CIUIaBOB
2.2.28 | TexHONOTUS KOMIIO3ULIMOHHBIX MaTEPHAIIOB
2.2.29 | Okonorus METaUTypruueckoro Mpon3BOACTBA
2.2.30 | ABromaru3auus MamuH U arperatos OM/]
2.2.31 |JluarHocTuka U 3KCIepTHU3a KOPPO3UOHHBIX PAa3pyIICHUH METAJUIOB
2.2.32 | JIu3aiiH TUTOTO M3ICITHS
2.2.33 | KoMmnbroTepHOE NMPOSKTUPOBAHUE U HHKUHUPHUHT
2.2.34 | MarepuasioBeT4ECKHE OCHOBBI TIPOM3BO/ICTBA TBEP/IbIX CIUIABOB
2.2.35 | MoHuTOpHUHT paboThl METAILITYPTHYECKOTO MPEATIPUATHS
2.2.36 | OCHOBBI TEOPUHU CBAPKH M MAWKH JIUTHIX U3JICITHIA
2.2.37 | OTIuBKY U1 METAJUTyprUdecKoil U TOpHOJ0OBIBAIOIIEH OTpacieit
2.2.38 |IlopomKkoBble MaTepUabl ISl SJIEKTPOTEXHUUECKOH MPOMBIIIIIEHHOCTH. TyroriaBkye mopomKoBbe MaTepHabl
2.2.39 |IllpuknagHas TepMOJUHAMUKA U KUHETHKA METAJUTyprHYECKUX MPOLIECCOB
2.2.40 |IIpoMblnuieHHAS YKOJOTHS U TEXHOJIOTUH JeKapOOHU3AINN
2.2.41 |Pa3nuBKa CTamM U CHEIPIEKTPOMETAILTYPIUst
2.2.42 | Pecypco- u sHEprocOeperaronye TEXHOJIOTHH TPOU3BOICTBA OJIArOpOIHBIX METAJLIOB
2.2.43 | Pecypco- 1 sHeprocOeperarome TEXHOJIOTHH MTPOU3BOJICTBA ME/IN, HUKENS U COMYTCTBYIOIINX JIEMEHTOB
2.2.44 | Pecypco- 1 sHeprocOeperaroime TEXHOJIOTHH MPOU3BOJICTBA TYTOMJIABKIX M PACCESIHHBIX PENKUX METaJUIOB




2.2.45 | CBC-TexHONOTHUH NONTyYCHUS] HEOPTaHMUECKUX MaTEepHATIOB

2.2.46 | TeruodHepreTUKa M BTOPUYHBIE SHEPTOPECYPCHI

2.2.47 |Texuonoruu Big Data

2.2.48 | TexHOIOTHS MHIYCTPHATBHBIX MIPONIECCOB Ae(hOPMAIIIOHHONH 00pabOoTKH METAUIOB U CIUIaBOB

2.2.49 |ludpoBoe MoaenupoBanue nporeccoB 1 nHCTpyMenta OM]]

2.2.50 | Dxoau3aiiH ¥ 3eJIEHbIE TEXHOJIOTHH

2.2.51 | 3Okonorust TMTEHHOTO MPOU3BOACTBA

2.2.52 | ABToMaTH3anus NpoLECCOB KCTPAKIIUU

2.2.53 | AHanu3 JaHHBIX M aHAJUTHKA B IPUHATHU PELIECHUH

2.2.54 | ApdpuHax 61aropoaHBIX METAIIIOB

2.2.55 |JledekTsl B OTIHMBKAX, CIIOCOOBI BBISIBIICHUS U YCTPAHCHUS

2.2.56 |3amuTa HHTEIUIEKTyalIbHONH COOCTBEHHOCTH M MATCHTOBEICHNE

2.2.57 | VmxeHepus OMOMOBEPXHOCTEH

2.2.58 HMHHOBalIMOHHOE IIPOU3BOACTBO BLICOKOHCFI/IpOBaHHOﬁ CTaJIi U CI1IJIaBOB

2.2.59 | KoHcTpyHnpoBaHue U MOAEIMPOBAHNE METATNTUUECKUX MaTepUaIoB

2.2.60 |Marepuasbl Ha OCHOBE yriepoaa

2.2.61 |MerannoBeaeHue, 4acTh 3

2.2.62 |Merammypruueckue MeTOIbI TepepaboTKH MPOMBIILIEHHBIX U OBITOBBIX OTXO/O0B

2.2.63 |MeToabl ¥ HHCTPYMEHTHI OepeKIMBOrO IPOU3BOJICTBA

2.2.64 | MopnenupoBaHue JIUTEHHBIX IPOLECCOB

2.2.65 |OO6opynoBaHHE U TEXHOJIOTHU CHENHATIBHON 3JIEKTPOMETaILTy PrUH

2.2.66 | OO6pamieHre co NUTaKaMH U IIIaMaMHu

2.2.67 |IlnanupoBaHue SKCIEPUMEHTA

2.2.68 |Pa3paboTka u peamm3anus MpeApUHIMATEIECKIX TPOSKTOB

2.2.69 | Pecypco- u s3HeprocOeperaromme TEXHOJIOTHH MPOU3BOJICTBA ATFOMUHUS M MarHus

2.2.70 |Pecypco- u sHEprocOeperaronue TeXHOJIOTHH IPON3BOICTBA CBUHIIA, ITTHKA H COIYTCTBYOIIHUX AJICMEHTOB

2.2.71 | CoBpeMeHHbIE METObI METALTYPTUH U MAIIMHOCTPOCHUS

2.2.72 |CoBpeMeHHBIC TEXHOIOTHICSCKUE PEIICHHUS B 1e(OPMAIIMOHHON 00pabOTKEe METALIOB U CIUIABOB

2.2.73 | TexHOonOTHUs IPOM3BOJICTBA TBEP/IBIX CIUIABOB

2.2.74 | Dkonoruueckas dKCIepTru3a

2.2.75 | HayuHo-uccnenoBarenbckas paboTta

2.2.76 |HayuHo-uccnenoBarenbckas paboTa

2.2.77 |HayuHo-uccnenoBarensckas paboTa

2.2.78 |HayuHo-uccnenoBarensckas paboTa

2.2.79 |HayuHno-nuccnenoBarensckas paboTa

2.2.80 |HayuHo-nccnenoBarensckas paboTa

2.2.81 |HayuHo-nccnenoBarensckas paboTa

2.2.82 |IloaroToBKa K MpoOLEIype 3aIIUThI U 3aIIUTa BEITYCKHOH KBATH(UKAINOHHOH paboTHI

2.2.83 |IloaroToBKa K MpoIEeIype 3alIUThl U 3aIIUTa BEITYCKHOH KBATH(UKAINOHHOH paboTHI

2.2.84 |IloxroToBKa K mpoLEXype 3aIIUThI U 3aIIUTa BHITYCKHOH KBATH(UKAIHOHHOH paboTHI

2.2.85 |IloaroToBka K mpoIexype 3allUThl U 3alIUTa BEITYCKHOH KBATH(UKAIHOHHON paboThI

2.2.86 |IloaroroBka K MpoIeIype 3alUThI U 3aIATa BBITYCKHON KBATH(UKAITMOHHOH paboThI

2.2.87 |IloaroToBka K mpoLexype 3allUThl U 3alIUTa BEITYCKHON KBaTH(UKAIHOHHOH paboThI

2.2.88 |IloaroToBka K mpoLexype 3aIlUThl U 3alIUTa BEITYCKHON KBaTH(UKAIUOHHON paboThI

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

IIK-2: CnnocodeH k aHAJIHU3y H CHHTe3y B TEXHOJIOTMH MATepHaJIOB

3HaTh:

[TK-2-34 ocoOsie 10BEIMPHBIE TEXHUKH

IIK-4: Cnioco6eH ocyniecTBJIAATh U KOPPEKTUPOBATH TEXHOJIOTHYECKHE MPOIECCHl B METAJIYPIHH U MATEpHaJI000padoTKe

3HaTh:

TIK-4-31 craguu v 51eMeHThI JU3aH-IPOSKTUPOBAHUS




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

3HaTh:

T1K-2-33 npuemMsl paboThI ¢ MPOESKTHBIM 00pa3oM

ITK-2-31 ocHOBHEIE crTOCOOBI HhOpMOOOPa30BaHNS B IOBEITHPHOM Jeie

[1K-2-32 xnaccu¢uKanuio I0BETUPHBIX H3IEIHH, TPOOBI APATOIEHHBIX METAIIOB B I0BEIUPHBIX H3ICIHIX, IOPSTOK H CIIOCOOBI
OnpoOUpPOBaHUS

ITK-4: CnocoGen ocyniecTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOIeCChl B METAJIYPIrHH U MaTepHaioo0padoTke

Ymerb:

[1K-4-Y?2 BEIABIATH HpO6J’IeMBI, KOTOPBIC HCO6XO)II/IMO peuiaTh AJId MOJTY4YCHHSA Z[I/ISafIHepCKOFO pe3yiibTaTa, a TAKXKC HAXOAUTh ITYTHU
peuicHud npo6neM JJI1 IIOBBIIICHUS HOTpe6I/ITeHLCKOFO Ka4veCcTBa MPOAYyKTa

[IK-4-Y1 060cHOBaHHO BEIOMPATH METOABI IPOTOTUIMPOBAHUS U H3TOTOBICHHS H3EIHHA C y4ETOM BO3ZMOXHBIX PHCKOB U
TpeboBaHUH K 0€30MaCHOCTH TEXHONOTMYECKUX MPOLIECCOB

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

YMmerb:

ITK-2-Y1 onpenensats KOHCTPYKIIMOHHBIE 0COOCHHOCTH IOBETMPHOTO U3ACNUSI ¥ METOIBI YTy dIICHHS

ITK-4: Cnnoco0eH ocylecTBIATh M KOPPEKTHPOBATh TEXHOJIOIMYeCKHe NIPOLeCcChl B METAJUIYPIUHM H MaTepuano000padoTke

Baaaernb:

T1K-4-B2 BbINOIHEHNUS QU3 H-UCCIIEI0BAHUS

[IK-4-B1 morudeckoro TBOPYCCKOTO 1 CUCTECMHOI'O MBIIIJICHUS ITPU BLI60pe TCEXHOJIOTMH U3TOTOBJICHUS FOBCIUPHBIX I/IBZ[GJ'II/Iﬁ

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

Baanernb:

ITK-2-B1 camocTosTenbHOM paboThI ¢ TUTEPATYy PO st MOUCKa HH(OPMAIHK 00 HEOOXOTUMBIX OTPECICHHUSX, HOHITHIX,
TEPMHUHAX ¥ CIIPABOYHBIX BEIMYHHAX B O0JIACTH IOBEIMPHOTO Jelia




