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1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

-MMETb IPeJICTaBIeHHEe O (OPMUPOBAHUU CTPYKTYPHI CIIIABOB, B 3aBHCUMOCTH OT UX COCTaBa,
-CIIOCOOHBI CIIPOTHO3UPOBATh CBOMCTBA 3a/JaHHBIX CILIABOB;
-3HATh 3aKOHOMEPHOCTH ()OPMHUPOBAHHUS CTPYKTYPHI H CBOHCTB METAIIIIOB U CILIABOB.

1.1 3agaun

IMpouecc n3ydeHUs TUCIUIUIMHBI HATIPABIICH Ha (POPMUPOBAHKE CICIYIOMINX KOMIICTCHIINIT:

-CTI0COOHOCTBIO OCYIIECTBISATH 1 KOPPEKTHPOBATH TEXHOJIOTWIECKHE MPOIIECCHl B METAJUTYpPTHH U MAaTepPHAI000paboTKe;
-CIIOCOOHOCTBIO OCYIIECTBIISITH BEIOOP MaTepHAOB ISl M3ACIHIA Pa3IMUHOTO Ha3HAYSHHUS C YI€TOM DKCILTyaTaIllMOHHBIX
TpeOOBaHUI U OXPaHBI OKPYKAIOMICH CPEIIBL.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznmen) OIT: | b1.0.06

2.1 | TpeGoBaHus K npeIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1 | Beiciias maTeMaTHKa

2.1.2 | lHOCTpaHHBIH S3BIK

2.1.3 | MaremaTtndeckue M eCTeCTBEHHO-HAYYHbIE aCTIEKThI TPOECCHOHATLHOMN e TETLHOCTH

2.1.4 | Meronbl KOHTPOJIS M aHAJIN3a BEIIECTB

2.1.5 | Merpomnorus, cTaHAapTH3aNNA U CePTADUKALINL

2.1.6 | OCHOBBI KOMMYHHUKAIIUHU ¥ TIPABOBON KYJIBTYpPbI

2.1.7 | IlpaBoBeneHue

2.1.8 | IlpukinagHble acneKThl PU3UKO-XUMUIECKUX 3HAHUI

2.1.9 | ConpoTuBIEeHHE MaTEepHATIOB

2.1.10 | Termio¢puzuka

2.1.11 | ®u3uKo-XxMMHUS METAITYPrU4ECKUX MIPOLIECCOB U CUCTEM

2.1.12 | OcHOBBI 6€30MACHOCTH METAJUTYPIrHYCCKIX TEXHOJIOTHI

2.1.13 | OcHOBBI HOPMHUPOBAHUS MUPOBO33PEHHUS B MPO(YECCHOHATLHON AEATEILHOCTH

2.1.14 | ®usuka

2.1.15 | ®usnueckas XUMHUI

2.1.16 | dunocopus

2.1.17 | Dxonoruyeckue mpoOIeMbl METAIUTYPrHIECKOTO TIPOU3BOICTBA

2.1.18 | Okxonorus

2.1.19 | OxoHOMMYECKasI TEOpHUs

2.1.20 | Bceobutast uctopus

2.1.21 | UudopmaTuka

2.1.22 | Ucropus Poccun

2.1.23 | KomneroTepHas rpaduka

2.1.24 | O3HaKOMHUTENIbHAS IPAKTHKA

2.1.25 | OcHOBBI KpUCcTaLTOrpaduu 1 MUHEPATIOTHH

2.1.26 | Pycckuil A3bIK ¥ KyJlbTypa peuu

2.1.27 | YueOHas npakTuka

2.1.28 | XuM#ust METAJJIOB

2.1.29 | BesonacHOCTh KU3HEAEITEIBHOCTH

2.1.30 | BBenenue B CrieninaibHOCTD

2.1.31 | Xumms

2.2 | Jucuuniaunbl (MOAY/IM) U MPAKTHKH, JAJIA KOTOPBIX OCBOEHHE JAHHOM AUCHUILUIMHBI (MOAY/I51) HEO0X0IUMO KaK
npeaiiecTBymoLiee:

2.2.1 | UadopmaronHoe obecrieueHrue MeTauTypruieckoro Npou3BoACTBa

2.2.2 | ObopynoBaHue THAPOMETAIITYPIHIECKUX 3aBOIOB

2.2.3 | ObopynoBaHnE THPOMETALTYPIHIECKUX 3aBOIOB

2.2.4 | OcHOBBI IPOEKTUPOBAHMSI METAJULYPIrUUECKUX IIPEATPUATUI

2.2.5 | IlpoexTupoBaHue U JIOTUCTUKA TEXHOIOTUYECKUX NIPOLIECCOB

2.2.6 | TeopeTryeckre OCHOBBI HOBBIX MTUPOMETAILTYPIHISCKUX TIPOIIECCOB

2.2.7 | Teopust rUIPOMETAILTYPrHYSCKHUX MPOLIECCOB




2.2.8 | Teopus MeTamIyprudeckux MpoLeccoB

2.2.9 | Teopus skcniepuMeHTa

2.2.10 | Teopust 2JIEKTPOXUMHUUECKHX MTPOIECCOB

2.2.11 | dusuveckas KyJIbTypa U CIIOPT

2.2.12 | ABTOMaTH3aIMsl METAUTypPrH4eCKIX MPOIECCOB

2.2.13 | UndopmMannoHHbIe TEXHOIOTUN B METAJUTYPrHH

2.2.14 | JIuteiiHOe IPOU3BOICTBO

2.2.15 | Metamnyprus 30510Ta U cepedpa

2.2.16 | MeTamnyprus J1erkux ¥ TyroljaBKUX METaJIOB

2.2.17 | Metamnyprust MM ¥ COITYTCTBYIOIIUX 3JIEMEHTOB

2.2.18 | MeTamnyprust 4epHbIX METAJIOB

2.2.19 | MonenupoBaHue IPOLECCOB U 00bEKTOB B METAJUTYpIUU

2.2.20 | O6paboTka METaIOB AaBICHHEM

2.2.21 | CoBpeMEHHBIE TEXHOJIOTUH MTOJYUYEHHUs [IBETHBIX METAJLIIOB U COYTCTBYIOILUX JIEMEHTOB

2.2.22 | Tepmoob6paboTKa

2.2.23 | 'ocynapcTBeHHAst UTOTOBAs aTTECTALUS

2.2.24 | 3amuTa BBIMTYCKHOM KBATU(PUKAIIMOHHOW PabOoThI

2.2.25 | Metamnyprus CBUHIIA U COIYTCTBYIOIIHUX 3JI€MEHTOB

2.2.26 | Metanmyprus MHKa U COMyTCTBYIOIIUX 3JIEMEHTOB

2.2.27 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTENBHOE JEII0

2.2.28 | ITonroToBka K IpoIeype 3aUThl BBITYCKHOH KBaTH()HUKAIHOHHOMN paboThI

2.2.29 | IIpennuruioMHas IpakTHKa

2.2.30 | OxOHOMMKA ¥ YIpaBJIEHUE HA MTPEANPUITHH

3. KOMIETEHIIMHA OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCHMUILTAHBI
(MOJIYJIST)

OlNK-1: CnocobeH pelwwaTtb 3agaayun npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNA,
MaTemMaTU4ecKoro aHanu3sa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

NOIK-1.1: 3HaeT: d)VI3VIKO-XVIMl/I'~IeCKI/Ie OCHOBbI 1 METOAbl MAaTEMAaTU4YECKOro moaennpoBaHna MeTasityprmtd4eckmx
npoueccoB NnoJjiy4yeHnsa LBEeTHbIX MeTasyioB

MOIK-1.2: YMeeT: BbISIBNSATb NMPUYNHbI HECOOTBETCTBUA NMapaMeETPOB TEXHOJTOTMYECKOIo npouecca, nporHo3npoBaTtb
noeeageHmne npouecca Ha OCHoOBE MatemMaTU4eCknx Moaenen

MOTIK-1.3: BnageeT: HaBblkaMy MaTeEMaTMYECKOro aHan1M3a 1 MoaenMpoBaHust

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAHNN TEXHUYECKUX 06BLEKTOB, CUCTEM U TEXHONOMM4YECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrmM4eCKux n coumanbHbIX orpaHquHMﬁ

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAEMNbHbIE CTPYKTYPHbLIE KOMMNOHEHTLI HOBOW TEXHOMOMU, 06bekTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI MPOEKTUPOBAHNSA TEXHUYECKMX OOBEKTOB, CUCTEM N TEXHONMOMMYECKUX NPOLLECCOB;
OCHOBbI 3KOHOMUYECKUNX, KOMNOrMYECKMUX N CoLManbHbIX OCOBEHHOCTEN MeTannyprnyeckoro Nnpon3BoacTBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OEATENbHOCTU

OlNK-4: CnocobeH NpoBOAUTL NU3MEpPEHUs N HabnaeHus B cchepe npochecCMoHanbLHON AeATEeNbHOCTH,
06paGaTblBaTb U npeacTaBnATb IKCNepuMeHTarnibHble AaHHbIe

MOIK-4.2: YMeeT: ncnosnb3oBaTb COBPEMEHHbIE CPEACTBA N3MEPEHUNS, MaTeMaTMYECKUIA annapat aAnsa oopaboTky 1
aHanmsa aKcnepumeHTanbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHNSA U3MEPEHUIA U X 00paboTKM

MOIK-4.1: 3HaeT: 0OCHOBbLI METPOSIorMK, MeTodbl 00paboTkM aKCNEpPUMEHTarNbHbIX AaHHbIX

OlK-5: Cnoco6eH pelwwaTb Hay4yHO-UCCcnegoBaTelbCKUe 3a4avu nNpu ocyllecTBreHUn npod)eccnoHanbLHom
[eATeNnbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHONIOTUM U NPUKNaAHbIX annapaTHo-
nporpamMMHbIX CPeAcTB

MOIK-5.3: BrnageeT: HaBblkaMu aHanu3a pesyrnbTaToB BbIMNOMHEHUA HAYYHO-TEXHUYECKUX 3a4a4y B
npodeccmnoHanbHOM AesaTeNbHOCTU

MOIK-5.1: 3HaeT: OCHOBbI COBPEMEHHbIX MH(POPMALIMOHHBIX TEXHOMOMMI U NPUKNaaHbIX annapaTHO-NporpaMMHbIX
cpeacTs

NOMMK-5.2: YmeeT: npuMeHaTb MHPOPMaLMOHHbIE TEXHOMNOMMN 1 NporpamMmmHoe obecnedeHne ans peLleHms HayyHo-
nccnegosaTenbCKMxX 3agady B obnacTtv nonyyYeHnst LBETHbIX METarnos

OlK-6: Cnoco6eH npMHUMaTb 060CHOBaHHbIE TEXHUYECKUE peLleHUs B NpodheCcCUOHaNbLHOWN AeATENbHOCTH,
BblOMpaTb 3chdekTuBHLIE N 6e3onacHble TeEXHUYECKMe CpeacTBa U TEXHONOrnm




MNOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLECCOB MOSy4YEeHUS LIBETHLIX METANsoB

MOIK-6.3: BrnageeT: HaBblkaMu Bblbopa 3 EKTMBHBIX 1 6€30MacHbIX TEXHUYECKME CPEACTB U TEXHOITIOMI

NOIK-6.2: YmeeT: aHanM3nmpoBaTb MHPOPMALIMIO O TEXHONOMMYECKOM MPOLIECCe No pesynbTatam MOHUTOPUHIA U
nNpvHUMaTb 060CHOBaHHbIE PeLLeHs

OlK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYHO AOKYMEHTaLUI0, CBA3AHHYIO C
npodeccuoHanbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeMACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTannypruieckom oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMNEHUSI U UCMOSTb30BaHUS HOPMAaTUBHbIX OJOKYMEHTOB MeTaJ'IJ'IprVI‘-IeCKOIZ oTpacnun

NOIK-7.2: YMeeT: aHanuM3npoBaTb, TEXHUYECKYIO JOKYMEHTaLMI0 TEXHONOM-4YeCcKoro npoLecca 1 npuHnuMaThb
000CHOBaHHbIE peLLEeHUs]

MOIK-7.3: BnageeT: HaBblkaMy COCTaBMNEHUSA N MPUMEHEHUSI TEXHNYECKOW JOKYMEHTaLMM NONyYeHUs1 LBETHbIX
MeTarnnos

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KOUTUYECKAN aHaNN3 U CUHTE3 UH(opmMauun, NPUMEHATb
CUCTEeMHbIN NoAXoA ANs pelleHNUs NoCcTaBNeHHbIX 3aaay

NYK-1.1: HaxoguTt n aHan1anpyeT nMetoLLytoca MHopMaLuio Ans peLleHns NocTaBeHHbIX 3adad

NYK-1.3: AHanuaupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U HEQOCTaTKOB

NYK-1.2: NpeanaraeT nyTu pelleHns 3agaynm Ha OCHOBE CMCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agay B pamMKax NOCTaBMeHHOW LieNiv U BbIOMpaTb ONTUManbHble
CNocobbl UX peLleHus, UCXoaAA U3 AeNCTBYHOLWNX NPABOBbIX HOPM, UMEKLLUUXCS PeCYPCOB U OrpaHUYEeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCMONHUTENEN AN PELLeHNs 3adaqm

NYK-2.3: TlpoBOANUT TEXHMKO — 3KOHOMUYECKOE 0O0CHOBAHWNE, aHaNM3NpyeT afAekBaTHOCTb MPUHMMAEMbIX PELLEHWI
C YYETOM OENCTBYIOLLMX NPABOBbLIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Crnocobbl pelleHns 3agad

YK-4: Cnoco6GeH ocyLecTBNATL AEeNIOBYH0 KOMMYHMKaLMIO B YCTHOW U NTMCbMeHHOW chopmMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BoliGupaeT KOMMYHUKATUBHbIE TEXHONOMN OBLLEHNS Ha rOCYAapCTBEHHOM U MHOCTPaHHOM A3blKax

NYK-4.3: BeinonHsaeT nepeso npodeccuoHanbHbIX TEKCTOB C MHOCTPAHHOIO (-bIX) Ha rocy4apCTBEHHbIV A3bIK U
obpaTtHo

NYK-4.2: OcyuiecTBnsieT 4eNOBYO Nepenucky Ha rocygapCTBEHHOM U MHOCTPAHHOM A3bIKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHusi B couuanbHOn u npodpeccuoHanbLHoOn
cchepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormyeckne 3HaHnsi BO BCeEX cpepax AesaTenbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HaHUS

NYK-9.2: BeibnpaeT MeToapbl 1 Npuembl OLIEHKM NpodecCuoHanbHoM cpeapl

B pesyabTaTte 0CBOCHHS JUCHMILINHBI (MOYJ/I) 00y4aroluiics 10JKeH

3.1 (3HaTh:

3.1.1 | 1. Metoast IJIaHUPOBAaHUA U MMPOBCACHUS U3MCPHUTECIIbHBIX SKCIICPUMEHTOB, BLI60pa " HUCIIOJIb30BaHUA METOI0B
06p360TKI/I OKCIEPUMCHTAJIbHBIX TAHHBIX U OLICHKHU PE3YJIbTATOB OKCIIEPUMEHTOB.

3.1.2 | 2. O0mue cBeeHNs O COBEPIICHHOM H peajlbHOM CTPOSHHH MAaTEPHAIIOB, M UX CBOicTBaX. CTPYyKTypHBIE IPEBPAIICHAS H
3aKOHOMEPHOCTH U3MEHECHHUS CBOMCTB IPH HarpeBe Ae(OpMUPOBAHHEIX MaTepHantoB. OcoOeHHOCTH (ha30BOTO COCTOSIHUS
Y IIPUHIHIIBI PETYJIMPOBAHHS CTPYKTYPBI C LEJIBIO MOJTYUSHHUs TPEOYEMOTo YPOBHS CITy>KEOHBIX CBOICTB.
3aKOHOMEPHOCTH CTPYKTYpooOpa3oBanus, (ha3oBble. BimsHIE XMMUYECKOT0 COCTaBa CIIaBa Ha CTPYKTYpY, ()a30BbIit
COCTaB M CBOMCTBA. METOABI CTPYKTYPHOTO aHAIN3a U ONPEeNICHNS PU3NIECKUX U (HH3UKO-MEXaHNIECKHUX CBOMCTB
MeTaIINMYeCKUX MaTepUaIoB, TEXHUKY IIPOBEICHUS SKCIIEPUMEHTOB H CTATHCTHUECKOIT 00pabOTKH 3KCIIEPUMEHTANBHBIX
JIaHHBIX.

3.1.3| 3. Teoputo U MPAKTUKY peLICHHUs] HHXEHEPHBIX 3a1ad.

3.2 | YmeTh:

3.2.1| 1. Onpenensars pu3nMUeCKue, XUMUIESCKAES, MEXaHUICCKHAE CBOMCTBA METAJUIMICCKUX MaTEPHUAIIOB ITPH PA3IUIHBIX BHIAX
HCITBITAHMH.

3.2.2 | 2. AHanu3MpoBaTh AMArpaMMbl COCTOSTHUSI METaJUIMYECKUX cucTeM. [1op30BaThCSl CLIPaBOYHBIMU TaHHBIMH 10
XapaKTepUCTUKAM METAIIMIECKUX MATEePHAIOB U criocobaM ux 00pabOTKH. BEIOUPATh TEXHOIOTHYECKHE PEKIMBI
00pabOoTKM 33JaHHBIX METAJUIOB U CIUIABOB. AHAJM3UPOBATh BIMSHUE CIIOCOOOB 00pabOTKH Ha XapaKTEPUCTHKH
METAJUIMIECKUX MaTEPUAIIOB U CIIAaBOB Ha MX OCHOBE. [1op30BaThCs MpUOOpaMi METAILIOTPaQUISCKOTO HCCICIOBAHMUS
CTPYKTYpBI; Pacro3HaBarh myTeM aHamu3a CTPYKTYPBI M CBOMCTB MPUHAIECKHOCTh METAIUTMIECKIX MAaTEPUANIOB (CTaJIEH,
CIUTaBOB LIBETHBIX METAJUIOB), @ TAKXKe 0COOEHHOCTEH NX TEXHOJIOTHYECKOH 00pabOTKH (JINTOE COCTOSHUE, TTOCTe
nedopmary WM OTXKATA U AP. ).

3.2.3 | 3. PemaTh MH)KEHEPHBIC 3a/1a4H.

3.3 | Baragern:




3.3.1 | 1. HaBelkamu pa3pabaTeIBaTh IpOrpaMMy MEPOIPHUSTHII IO 00ECTICUCHUIO KaYeCTBA MPOTYKITHH.

2. HaBplkamMu popMHpOBaTh 33JJAaHHYIO CTPYKTYPY U CBOMCTBAa METAJJIOB U CILIABOB, aHAITM3HPOBATh, OIICHUBATH U
BBIOMPATH palliOHANIbHBIE TyTH PELICHHUS MOCTABJICHHBIX TEXHOJIIOTUIECKUX U MPOU3BOACTBEHHBIX 3ajiay, IUTAaHUPOBATh U

MMPOU3BOAUTH SKCIICPHUMEHTHI 110 pa3pa6OTaHHLIM MCTOJAMKAaM M aHAJIM3UPOBATH UX PE3YJIbTATHI.
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3.3.3| 3. HaBblkamu pelieHus] HHKEHEPHBIX 3a1a4.
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