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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-pacumpenue U yriryOieHne 3HaHNH 0 XUMHIECKIX CBOICTBAX 3IEMEHTOB M UX COCTUHEHHH, BXOAAIINX B COCTaB CHIPbS,
MPOMEKYTOUYHBIX X KOHEUHBIX MPOAYKTOB METALITYPIrHIeCKOr0 IPOU3BO/ICTBA;

-03HAaKOMIIEHHE ¢ OCHOBHBIMU METOAaMH aHAJTUTHYECKOTO KOHTPOJISI MATEPUANIOB METAJLTyprU4ECKOro MPOM3BOACTBA U UX
panroHaIFHOMY BEIOOPY Ha OCHOBE aHAINTHIECKUX M METPOJIOTHYECKNX XapaKTEPUCTHK B 3aBICUMOCTH OT IIEJTH KOHTPOJIS,
TEeXHHYECKHUX TPeOOBaHHH, SKOHOMHUECKOII I[eIeco00pa3sHOCTH.

1.1 3agaun

[Ipouecc n3ydeHus TUCHMUILUIMHBI HAIPABIICH Ha (OPMUPOBAHUE CJICYIOIMX KOMIIETCHIINH:

-TOTOBHOCTH BHIOMPATh CPEICTBA N3MEPEHHI B COOTBETCTBHH € TPeOyEeMOH TOUHOCTHIO M YCIIOBUSIMH SKCILTyaTallny;
-CTI0COOHOCTB CJIETIOBATh METPOIIOTHYECKUM HOPMaM | IIPaBHIIaM, BEIITOJHATE TPEOOBAHMS HAIIMOHAIBHBIX M MEXTyHapOJHBIX
CTaHAAPTOB B 00TACTH NPO(ECCHOHAIBHOH NeATeTbHOCTH.

2. MECTO JUCIIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/IbBHOU ITPOI'PAMMBbI

[uxx (pa3aen) OIT: | 51.0.09

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 | bezonacHOCTH XKHU3HEAEATEILHOCTH

2.1.2 | BBenenue B crieniuajbHOCTD

2.1.3 | BceoOmiast ucropust

2.1.4 | IHOCTpaHHBI# s3BIK

2.1.5 | UadopmaTuka

2.1.6 | Uctopust Poccun

2.1.7 | KommetotepHas rpaduka

2.1.8 | O3HakOoMUTENbHAS NPAKTUKA

2.1.9 | Pycckwii sSI3bIK U KyJIBTypa pedu

2.1.10 | YuebHas mpakTHKa

2.1.11 | ®usuka

2.1.12 | Xumus

2.1.13 | Oxonoruueckue MpodIEMbl METAJLTyPTHYECKOTO TPOM3BOACTBA

2.2 | AucuunjauHbl (MOAY/IU) U IPAKTUKH, JJI51 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIs) HEOOXOIUMO KaK
npeaniecTByIee:

2.2.1 | ABTOMaTH3a1Usl METAJUTYPrUYECKUX MIPOLIECCOB

2.2.2 | UadopmanmoHHOE 00ECIICYCHHE METAILTyprUIECKOr0 MPOU3BOICTBA

2.2.3 | UudopmanoHHbIe TEXHOJIOTUN B METAJUTYPruu

2.2.4 | Metamnyprus 30510Ta U cepedpa

2.2.5 | Merannyprus 1erkux 4 TyroljlaBKUX METaJlIOB

2.2.6 | Merannyprust M€ U COIyTCTBYIOILUX 3JEMEHTOB

2.2.7 | Merannyprusi YepHbIX METAIUIOB

2.2.8 | MozmenupoBaHue IPOIECCOB M OOBEKTOB B METAJLTYPIUU

2.2.9 | O6opynoBaHue TUAPOMETAIUTYPTUYECKUX 3aBOJIOB

2.2.10 | O6opynoBaHHe THPOMETAIUTYPIHUECKUX 3aBOJOB

2.2.11 | OcHOBBI IPOEKTUPOBAHUS METAILTYPIHIECKUX MPEIATNPUATHH

2.2.12 | IIpoexTupoBaHUE U JIOTUCTUKA TEXHOIOIMYECKUX IIPOLECCOB

2.2.13 COBpeMeHHBIe TCXHOJIOTHUH MOJYYCHUS IBCTHLIX MCTAJIJIOB U COIIYTCTBYIOIHUX 3JICMCHTOB

2.2.14 | TeopeTuueckre OCHOBBI HOBBIX IMUPOMETAIUTYPIrHUECKHUX MPOIIECCOB

2.2.15 | Teopusi rTHAPOMETAIUTYPTHYECKUX TPOIIECCOB

2.2.16 | Teopust METaUTyprudecKUX MPOLECCOB

2.2.17 | Teopust SKCIIEpUMEHTa

2.2.18 | Teopust 31MEKTPOXUMHUYECKUX IIPOLIECCOB

2.2.19 | JIuteiiHOe TPOU3BOJICTBO

2.2.20 | MeTtamnyprusi CBUHLA U COIIYTCTBYIOLIMX 3JIEMEHTOB

2.2.21 | Metamnyprusi IMHKA ¥ COMYTCTBYIOIIMX 3JIEMEHTOB

2.2.22 | O6paboTKa METaNIOB JaBICHUEM

2.2.23 | OcHOBBI MIPOEKTHUPOBAHUS U CTPOUTEIHHOE JIEI0

2.2.24 | TepmoobpaboTka




2.2.25 | DKOHOMUKA U yNpaBJIeHHE Ha NPEANPUITUN

2.2.26 |'ocynapcTBeHHast HTOTOBasi aTTECTAIHS

2.2.27 | 3anmrTa BBITYCKHON KBATH(UKAINOHHON pabOTHI

2.2.28 | [loaroroBka K MmpoLeAype 3aIlIUTHl BHITYCKHON KBaTH()UKAIUOHHON paboThI

2.2.29 | [IpenauruioMHas mpakTUKa

3. KOMOETEHIMY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI IV CLIUTIJIMHBI
(MOJLY.JIsT)

OlNK-1: CnocobeH pelwartb 3agayum npod)eccuoHanbLHOn AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNUA,
MaTemMaTU4ecKoro aHanusa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

NOIK-1.1: 3HaeT: hM3NKO-XMMUYECKME OCHOBbI 1 METOALI MaTeMaTUYECKOro MOAENNPOBAHUS METanyprmiecknx
MPOLECCOB MOMyYeHMs LBETHbIX METANOB

MOTMK-1.2: YmeeT: BbISBNATb NPUYUHBI HECOOTBETCTBMSA NapaMeTPOB TEXHONOrMYECKoro npoLiecca, NporHo3npoBaTb
noBedeHue npoLiecca Ha OCHOBE MaTemMaTU4ecKkux Moaenen

MOIK-1.3: BnageeT: HaBblkaMy MaTeMaTUYEeCKOro aHannsa u MoAaenMpoBaHust

OlNK-2: CnocobeH y4dyacTBOBaThb B NPOEKTUPOBaHNN TEXHUYECKUX 06BbEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTOrM4eCKuxX n counmanbHbIX orpaHquHMﬁ

MOMK-2.2: YmMeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOW TEXHONMOMMK, 0ObEeKTa, CUCTEMbI

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

NOMK-2.3: Bnageet: HaBblkaMy NPOEKTHOW AeATENbHOCTH

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AeATENbLHOCTY,
06paGaTblBaTb U npeacTaBnATb IKCNepuMeHTalrnibHble AaHHbIe

NOIK-4.2: YMeeT: ncnosnb3oBaTb COBPEMEHHbIE CPEACTBA N3MEPEHUNS, MaTeMaTMYECKUiA annapat ansa oopaboTky u
aHanm3a aKcnepuMeHTanbHbIX AaHHbIX

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

MOIK-4.1: 3HaeT: 0OCHOBbI METPOJSIOrMK, METOAbl 00paboTKM SKCNEPUMEHTANbHbIX AaHHbIX

OMNK-5: CnocoGeH peluaTb Hay4YHO-UCCrieAoBaTeNbCKMe 3aa4m Npu ocyLecTBrieHUMn npodeccuoHanbHoOM
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEHHbIX MH(POPMAaLMOHHBLIX TEXHONOIUIN U NPUKNaAHbIX annapaTHo-
nporpaMMHbIX CpeacTB

MOIK-5.3: Bnageet: HaBblkaMy aHanM3a pe3ynbTaToB BbINOMHEHWS HAaYYHO-TEXHUYECKMX 3a0aY B
npodeccmnoHanbHOM AeaTeNbHOCTU

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

NOMK-5.2: YmeeT: npuMeHaTb MHPOPMaLMOHHbIE TEXHOMNOMMN U NporpamMmmHoe obecneveHne ans peLleHns HayyHo-
nccnegoBaTenbCkux 3agad B 0bnacty nornyyeHus LUBETHbIX MeTarnnos

OlK-6: Cnoco6eH NnpMHUMaTb 06OCHOBaHHbIE TEXHUYECKUE peLleHUs B NpodheCcCUOoHaNbLHOWN AeATENbHOCTH,
BblOMpaTb 3chdekTUBHLIE U 6e3onacHble TeXHUYEeCKue cpeacTBa U TEXHONOrnm

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLECCOB MOMy4YEeHUS LIBETHLIX METANsoB

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

NOIK-6.2: YMeeT: aHan13nmpoBaTb MHpOPMAaLMIO O TEXHOJTOMMYECKOM NpoLiecce Nno pesyribTaTaM MOHUTOPUHIa U
nNpyvHUMaTb 060CHOBaHHbIE PeLLeHs

OlK-7: CnocobeH aHanU3npoBaTb, COCTaBNATbL U NPUMEHATb TEXHUYECKYH AOKYMEHTaLUI0, CBA3AaHHYIO C
npodeccuoHanbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTannypruieckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMNEHUSI U UCMOSTb30BaHUS HOPMAaTUBHbIX OJOKYMEHTOB MeTaﬂﬂprMHeCKOVI oTpacnun

NOIK-7.2: YMeeT: aHanuM3npoBaTh, TEXHUYECKYIO JOKYMEHTaLMI0 TEXHONOMM-4YeCcKoro npoLecca 1 npuHnMaThb
000CHOBaHHbIE PeLLEHUS]

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

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUYECKUN aHaNN3 U CUHTE3 MH(opMaLmnn, NPUMEHATb CUCTEMHbIN
noaxoA ANA pelueHUs NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguTt n aHan1anpyeT nMetoLLytocs MHopMaLuio Ans pelleHns NocTaBeHHbIX 3adad

NYK-1.3: AHanusnpyet npegnaraemoe pelleHne ¢ y4eTOM ero JOCTOMHCTB U HEOOCTaTKOB

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

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW Liefiu U BbIOMpaTb ONTUManbHble
CNocobbl UX peLleHus, UCXoaA U3 AeNCTBYHOLNX NPABOBbIX HOPM, UMEKLLUUXCSH PeCYPCOB U OrpaHUYeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCMONHUTENEN AN PELLEHNs 3ada4m




NYK-2.3: NpoBOANT TEXHUKO — 3KOHOMMNYECKOE 060CHOBaHME, aHanNn3npyeT agekBaTHOCTb NPUHUMAEMbIX PELLEHNN
C Y4eTOM [e/CTBYIOLLMX MPaBoOBbIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble Cnocobbl pelleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL A4eNIOBYH KOMMYHUKaLMIO B YCTHOW U MTMCbMeHHOW hopMax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epgepaumm n MIHOCTpaHHOM(bIX) A3blke(ax)

NYK-4.1: Bb|6wpaeT KOMMYHUKaTUBHbIE TEXHOJ10ITUN o0LLIeHMs Ha rocyagapCctB€HHOM N MHOCTPaHHOM A3bIKaX

NYK-4.3: BeinonHAeT nepeBos NpoteCccuoHanbHbIX TEKCTOB C MHOCTPaHHOIO (-biX) HA rOCY4apCTBEHHbIN A3bIK U
obpaTHo

NYK-4.2: OcyuiecTBnsieT AenoByO NEpenunucky Ha rocygapcTBEHHOM U MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ncnonb3oBatb 6a3oBble aecdeKkTonormyeckue 3HaH1MA B counanbHon u npodeccuoHanbHon
ccepax

NYK-9.1: MNprmeHseT 6asoBble gedekTonornyeckne 3HaHns Bo Bcex cepax AesaTenbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BbibupaeT meToabl 1 npyemMbl OLEHKU NpodecCMoHansHom cpeapl

B pe3yiabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Is) 00y4aIOUIUiCS 10/KEeH

3.1 |3nars:

3.1.1| 1. OcHOBHBIE METOIBI AHATTUTUIECKOTO KOHTPOJIs. OCHOBHBIE METOJIBI HAYYHOTO MTO3HAHUS: HAOIIOICHNE, OTICaHue,
HU3MEpEeHUeM, SKCIEPUMEHT, OCHOBHBIE (pu3ndecKue U (PU3UKO-XUMHUIECKHEe METOBI aHAIN3a: CIEKTPOCKOMHYECKHE
OINTHYECKHE, CHEKTPOCKOMMYECKHNE PEHTTEHOBCKHE M IIEKTPOHHBIE, MACC-CIIEKTPOMETPHUECKHE, HIEKTPOXUMHUIECKUE,
Xpomarorpadpuyeckue, TepMorpaBuMeTpruaeckie. OCHOBHBIE METO/IBI KOMHYECTBEHHOTO XHMHYECKOTO aHAIN3a!
TUTPUMETPHS ¥ TPABUMETPHS, CIIOCOOBI 00PaOOTKH Pe3yIbTaTOB KOJTHISCTBEHHOTO aHATN3a, CIIOCOOB! BRIPAKCHUS
KOHLIEHTPAI[IH BELIECTB.

3.1.2 | 2. HopMaTuBHO-TIpaBOBbIe U HOpMaTUBHO-TexHUUeckue NokyMeHThI ('OCTo1, TY, CTanaapThl NpeanpusaTHi U 1p.)
perIaMeHTHPYIOIIUMY paboTy CEpBHCHON aHATUTUYECKON CIIYKOBI B METAILTYPrHIeCKON IPOMBIIILICHHOCTH.

3.1.3| 3. IIpyHUMT UCTIOIB30BAHUS IPOLIECCHOTO MOAXOA.

3.2 | YmeTh:

3.2.1| 1. IIlpuMeHATH MpaBwiia TEXHUKH 0€30ITACHOCTH MPH OOPAICHUN C XUMHIECKOH MOCY0H, 000pyTI0BaHUEM U
XMMHYECKUMH PEaKTHBAMU. IPIMEHITH TEXHUKY aHATUTHIECKOT0 SKCIIEPHMEHTA: HCTIOJIb30BATh Ta00paTOpHOE
000py10BaHUE U aHATTUTUYECKYIO annaparypy, IPOBOANUTH U3MEPEHUS C UCTIOIB30BAHUEM Ja00PATOPHON TEXHUKH U
obopynosanust. CoOIrOIaTh TOPSAOK H TOCIEI0BATEIBHOCTD BEIOIHEHHS OITBITOB. O0pabaTeiBaTh, OOBSCHATD
Ppe3yNbTaThl IPOBEACHHBIX OIBITOB M JIETIaTh BEIBOABL. [IpIMEHATh METOABI O3HAHNUS NIPH PEIICHNH MPAKTHYECKUX 3a/1a4,
METOIUKY pabOThl HA ONTHYIECKUX, AEKTPOXUMHUECKUX MPUOOPax, OCYIIECTBIATh CTATHCTHUCCKYIO 00paboTKy
Pe3yIbTaTOB KOIMYECTBEHHOIO aHAIN3a, OLEHUBATh UX HAJICKHOCTh U JOCTOBEPHOCTD, IPOBOAUTH PacueThl 110
XUMHYECKUM (GOopMysIaM U YpaBHEHHEM PEaKInii.

3.2.2 (2. CaMOCTOATENBHO PAOOTATH C JINTEPATYPOH IS MONCKa HHPOpManuH 00 OTJEIBHEIX ONPEICICHUIX, IOHATHAX U
TepMUHAX, O0BSICHEHHS UX IPUMEHEHUS B MPAKTUICCKUX CUTYAIUSX; PEIICHUS TEOPETHIESCKUX M MPAKTUIECKUX TUTIOBBIX
U CUCTEMHBIX 3a/1a4, CBA3aHHBIX ¢ MPO(ECCUOHATBHOM AEATEIBHOCTHIO.

3.2.3 | 3. Mcnomnp30BaTh MPOLIECCHBIHN MOAXO.

3.3 | Bnagersn:

3.3.1 | 1. HaBblkaMK IpOBOJUTH OMBITHI O U3Y4YE€HUIO OCHOBHBIX METOA0OB aHATMTUYECKOTO KOHTPOIS, IPOBOAUTD aHANIU3
BEIIIECTB ¥ MaTEePHalIOB Ha ONTHIECKUX, JEKTPOXUMIYECKUX MPHUOOpax, MPOBOIUTE PACUCTHI, CBSI3aHHBIX C OTIEPAIHIMH
IPaBUMETPUUYECKOTO U TUTPUMETPUUECKOTO aHAIU30B.

3.3.2 | 2. HaBeIkaMu paOOTHI ¢ HOPMATHBHO-IIPAaBOBEIMH W HOPMATHBHO-TEXHUIECKUMH JOKYMEHTaMH.

3.3.3 | 3. HaBblkamMu MCITOJIB30BaHUs IIPOILECCHOTO MOAX0/IA.
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