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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 [ OcHOBBI 6€30ITaCHOCTH METAITYPTHIECKUX TEXHOIOTHH

2.1.2 | OcHOBBI (POPMUPOBAHKSI MUPOBO33PEHUSI B TIPO(ECCHOHATBHON ACATSILHOCTH

2.1.3 | ®usuka

2.1.4 | ®uznyeckas XUMHU

2.1.5 | @unocodus

2.1.6 | Oxonmorudeckue MpoOIEMbI METAILTyPTUIECKOTO IPOU3BOICTBA

2.1.7 | Dxomorus

2.1.8 | OxoHOMMUECKAs TEOPUS

2.1.9 | BceoOmiast ucropust

2.1.10 | Mudopmatuka

2.1.11 | Uctopust Poccun

2.1.12 | KomnbroTepHas rpaduxa

2.1.13 | O3HakoMUTENbHAS NIPAKTHKA

2.1.14 | OcHOBBI KpHCTAILIOTPadUH ¥ MHUHEPATIOTHN

2.1.15 | Pycckuii s13bIK U KyJbTypa peuu

2.1.16 | YuebHas mpakTHKa

2.1.17 | XuMus MeTaioB

2.1.18 | BesonacHOCTh KU3HEAEATEILHOCTH

2.1.19 | BBenenue B CIenMaibHOCTh

2.1.20 | Xumus

2.2 | AucuumimHbl (MOIY/IHM) U PAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs]) HEOOX0ITMMO KaK
npeiIecTByolIee:

2.2.1 | MarepuanoBeneHue

2.2.2 | MerannoBenenue

2.2.3 | Metamnyprusi 6J1arOpOIHBIX U PEAKHX METAJIOB

2.2.4 | Meramtyprusi TSDKENBIX I[BETHBIX METaJLIOB

2.2.5 | OborareHne mojIe3HbIX HCKOIAaEMBIX

2.2.6 | OCHOBBI TEXHOJIOTHH TIONYIEeHHUS M 00pabOTKH METaJIoB

2.2.7 | TemnoTexHUKa

2.2.8 | UadopmanmoHHOE 00ECIICYCHHE METAJLTyprUIECKOr0 MPOU3BOICTBA

2.2.9 | O6opynoBaHue rUIPOMETAITYPTUUECKUX 3aBOIOB

2.2.10 | O6opynoBaHHe MUPOMETATTYPrHUECKUX 3aBOTOB

2.2.11 | OcHOBBI IPOEKTUPOBAHUS METAJLIYPIrUUECKUX NPEANPUATUI

2.2.12 | TIpoexTupoBaHUE U JIOTUCTHKA TEXHOIOIMYECKUX IIPOLECCOB

2.2.13 | Teoperuueckre OCHOBBI HOBBIX NMHPOMETAIUTYPrHUECKHUX MPOIIECCOB

2.2.14 | Teopusi TUAPOMETAIUTYPTHYECKUX TPOIIECCOB

2.2.15 | Teopust METaUTyprudecKUX MPOLECCOB

2.2.16 | Teopust sKCIepUMEHTa

2.2.17 | Teopust 21E€KTPOXUMUYECKUX IIPOLECCOB




2.2.18 | ®usuueckas KyabTypa U CIOPT

2.2.19 | ABTOMaTH3aIMs METAJUIyPrUi4eCKUX MPOIECCOB

2.2.20 | UadpopmannoHHbIC TEXHOJIOTHH B METaJUTyPrUH

2.2.21 | JIureliHOo€ TTPOU3BOJCTBO

2.2.22 | Metannyprus 30510Ta 1 cepedpa

2.2.23 | MeTamtyprus JIETKMX W TYTOIUIaBKUX METaJUIOB

2.2.24 | Meralyprus Med U COILyTCTBYIOLIMX JIEMEHTOB

2.2.25 | Metamnyprus 4epHbIX METaJJIOB

2.2.26 | MonenupoBaHne MPONECCOB U 00BEKTOB B METAILTYPIHU

2.2.27 | O6paboTKa METAIIOB JaBlICHHEM

2.2.28 COBpeMeHHHe TEXHOJIOTHUH IMOJYYEHHUs HBETHBIX MCTAJIJIOB U COIIYTCTBYIOIIHX 3JICMCHTOB

2.2.29 | TepmoobpaboTKa

2.2.30 | TocymapcTBeHHAss HTOTOBAsI ATTECTALIUS

2.2.31 | 3ammra BEITyCKHON KBaTH()UKAIMOHHOI PabOTEI

2.2.32 | Metamtyprus CBUHLIA U COITyTCTBYIOLIUX 3JIEMEHTOB

2.2.33 | Metamutyprusi IMHKA ¥ COMYTCTBYIOIIMX 3JE€MEHTOB

2.2.34 | OCHOBBI IPOCKTUPOBAHUSI I CTPOUTEIIHHOE JIEJI0

2.2.35 | IlonrotoBka K mpoIeaype 3alUThl BHITYCKHOH KBaTH(PUKAIIMOHHONH pabOThI

2.2.36 | [IpenauruioMHas mpakTHKa

2.2.37 | DkOHOMUKA U yNpaBJIeHHE Ha NPEANPUITUN

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIHATIINHBI
(MOZY.JIS)

OlMK-1: CnocobeH pelwaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MoOAeNMpPoBaHuUs,
MaTeMaTM4eCKOoro aHanusa, eCTeCTBeHHOHay4Hble U 06LeMHXeHepHble 3HaHUA

MOIK-1.1: 3HaeT: pbM3nKO-XNMUYECKUE OCHOBbI 1 METOAbI MaTeMaTU4EeCKoro MoaenmpoBaHUsa MeTannyprayecknx
MPOLECCOB MOSyYEHMS LBETHBLIX METANIOB

NOIK-1.2: YMeeT: BbISBMATb NPUYNHBI HECOOTBETCTBUS NapamMeTpOB TEXHOMNOrMYECKOro npoLecca, NPorHo3mpoBaTh
noBefeHNe NpoLecca Ha OCHOBE MaTeMaTUYECKNX MOENeN

MOIK-1.3: Bnageet: HaBblkaMy1 MaTeMaTU4ECKOro aHanu3a u MogenupoBaHus

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAHUMN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOIrMYECKUX U COLMarnbHbIX OrpaHu4YeHumn

NOMK-2.2: YmeeT: NpoekTnpoBaTh OTAEMNbHbIE CTPYKTYPHbBIE KOMMOHEHTLI HOBOW TEXHOMOMU, 06bekTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI MPOEKTUPOBAHNSA TEXHUYECKMX OOBEKTOB, CUCTEM U TEXHOSNOMMYECKUX NPOLLECCOB;
OCHOBbI 3KOHOMMUYECKUX, IKOMOMMYECKNX U CoLManbHbIX 0COBEHHOCTEN MeTannypruiyeckoro NnponsBoacTea

MOIK-2.3: BrniageeT: HaBblkaMy NPOEKTHON OeSATENbHOCTU

ONK-4: Cnoco6eH NpoBoAUTL U3MepPeHUs U HabnoaeHus B cdepe NpodeccMoHan-HoOW AeATENbHOCTH,
o6GpabaTbiBaTb U NpeAcTaBNATbL IKCNepUMeEHTalNbHble AaHHble

MOIK-4.2: YMeeT: ncnosnb3oBaTb COBPEMEHHbIE CPEACTBA N3MEPEHNS, MaTEMATMYECKUIA annapaT ansg oopaboTky 1
aHanm3a aKcnepuMeHTanbHbIX AaHHbIX

MOIMK-4.3: Bnageet: HaBblkaMy NPOBELAEHNSA N3MEPEHUI 1 X 06paboTku

NOIMK-4.1: 3HaeT: 0CHOBLI METPOIIONMK, METOAbI 00PabOTKM SKCNEPUMEHTANbHbLIX OaHHbIX

OlK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTebCKMe 3af4aym Npu ocyLecTBeHMU npoceccuoHanHom
0eATeNbHOCTU C NPUMEHEeHNnEeM COBPEMEHHbIX NMH(OPMaLUOHHBLIX TEXHONMOMMI U NPUKNaaHbIX annapaTHo-
nporpamMMHbIX CPeacTB

NOTK-5.3: Bnageet: HaBblkaMy aHanM3a pesynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccnoHanbHoON AeaTenbLHOCTU

NOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbIX MH(POPMALIMOHHBLIX TEXHOMOMMI 1 MPUKNaAHbLIX annapaTHO-NPOorpaMmHbIX
cpeacTs

NOIK-5.2: YMeeT: npuMeHATb MHpOPMALIMOHHbIE TEXHOSOMMN 1 MPOrpaMMHOe obecneyeHme s peLeHnst Hay4Ho-
uccregoBaTenbCKMX 3agay B obnactv nonyyYeHnsi LBETHbIX METaroB

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pellueHusi B NpodecCMOoHaNbHON AeATeNIbHOCTY,
BbIGUpaTb 3chpeKTUBHbIE U Be3onacHble TEXHUYECKME CPpeaCcTBa U TEXHOMOrMn

MOIK-6.1: 3HaeT: 0CHOBbI TEXHONOMMYECKMX NPOLIECCOB NMOMNYy4YEHUS UBETHLIX METAIOB

MOIK-6.3: BnageeT: HaBblkaMu Bblbopa 3dhdeKTMBHBIX 1 6e30MacHbIX TEXHUYECKME CPEACTB U TEXHOIOMI

NOIK-6.2: YmeeT: aHanuanpoBaTb MH(POPMALIMIO O TEXHONOMMYECKOM MnpoLiecce no pesynbTatam MOHUTOPUHIa U




NpUHUMaTb 0GOCHOBaHHbIE PELLEHNS

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaBNATb U MNPUMEHATb TeXHUYECKYHO AOKYMEHTaLUI0, CBA3aHHYIO C
npodeccnoHanbHON AEeATENLHOCTbLIO, B COOTBETCTBUMN C AEACTBYHOLWMMNA HOPMaATUBHLIMU AOKYMEHTaMM1
MeTannypruieckon oTrpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHNSI U UCMOSTb30BAHUSA HOPMATMBHbBIX JOKYMEHTOB METanypruyeckon oTpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTh, TEXHUYECKYIO JOKYMEHTaLMIO TEXHOSOMM-4ECKOro npoLlecca u npuHnmaThb
0B0CHOBaHHbIEe peLleHnst

MOIK-7.3: BniageeT: HaBblkaMy COCTaBMEHUS N MPUMEHEHUSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUST LBETHbBIX
MeTarnnos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MHOPMaLUK, NPUMEHSATb
CUCTEMHbI noaxoa AN pelleHusi NocTaBreHHbIX 3agay

NYK-1.1: HaxoguT 1 aHanuanpyeT UMEIOLLYIOCS MHAOopMaLmio AN peLleHns NocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB 1 HEQOCTaTKoB

NYK-1.2: NpeanaraeT nyTu pelleHns 3agayn Ha OCHOBE CMCTEMHOro nNoaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aa4y B pamMKax NoCTaBMeHHOW Lenuv U BbIoUpaTb ONTUMarnbHble
cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOLWMX NPAaBOBbIX HOPM, UMEKLMUXCSH PeCYpPCcoB U OrpaHUyYeHumn

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UICMONHUTENEN AN peLleHns 3agaqu

NYK-2.3: TpoBoanT TEXHNKO — 3KOHOMUYECKOE 0O0CHOBaHWE, aHanM3npyeT aaekBaTHOCTb MPUHMMAEMbIX PELLEHWI
C YY4ETOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble CNocobbl pelleHns 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM popmax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbI6VIpaeT KOMMYHUKaTUBHbIE TEXHOJ10ITUN 00LLIeHMs Ha rocyaapCctBe€HHOM N MHOCTPaHHOM A3bIKax

NYK-4.3: BbinonHAeT nepeBo NpodeccuoHanbHbIX TEKCTOB C MHOCTPaHHOIO (-biX) Ha rocy4apCTBEHHbIV A3bIK U
obpaTHo

NYK-4.2: OcyuiecTBnseT AenoBy0 Nepenunucky Ha rocyfapCTBEHHOM U MHOCTPAHHOM A3blKax

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHusi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: MNprmeHseT 6asoBble gedekTonornyeckne s3HaHns Bo Bcex cepax AesaTernbHOCTU

NYK-9.3: CoBepLUueHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BbibnpaeT meToabl 1 NpremMbl OLEHKU Npod)ecCMoHansHom cpeapl

B pe3yabTaTe 0cBOeHHUs TUCUMILINHBI (MOY/Isl) 00y4aOLIUiics 10/KeH

3.1 (3uare:

3.1.1 [ 1. OcHOBHBIC METOMBI AHATUTHIECKOT0 KOHTPOIL. OCHOBHBIC METO/(BI HAYYHOT'O IO3HAHUS: HaOMIOJICHUE, OIIICaHHE,
U3MEpEHUEM, IKCIIEPUMEHT, OCHOBHBIE (pu3ndecKue U (PU3UKO-XUMHUIECKUEe METObI aHAIN3a: CIIEKTPOCKOMHYECKHE
OINTHYECKHE, CHIEKTPOCKOMMYECKHNE PEHTITEHOBCKHE 1 AIIEKTPOHHBIE, MACC-CIIEKTPOMETPHUYECKHE, HIIEKTPOXUMHIECKUE,
Xpomarorpapudeckue, TepMorpaBuMeTpruaeckie. OCHOBHBIE METOIBI KOMHYECTBEHHOTO XHMHIYECKOTO aHAIN3a!
TUTPUMETPHS U IPaBUMETPHS, CIIOCOOB! 00PaOOTKH pe3yIbTaTOB KOJTUIECTBEHHOTO aHATIN3a, CIIOCOOB! BRIPAKCHHUS
KOHLIEHTPAIHH BELIECTB.

3.1.2 | 2. HopMaTHBHO-TIpaBOBbIe U HOpMaTUBHO-TexHUUeckue NokyMeHThI (TOCTo1, TY, CTangapTsl npeanpusTHiA U Ip.)
PErIIaMEHTHPYIOIINMHI paboTy CEPBUCHON aHATMTHYECKOH CITyKOBI B METAITyprUUeCKON MTPOMBIIIICHHOCTH.

3.1.3 | 3. [IpuHIMI UCTIOJIB30BAHUS TTPOLECCHOTO MOAX0/1A.

3.2 | YmeTh:

3.2.1| 1. IlpuMeHsTH paBwiia TEXHUKH 0€30TIACHOCTH TPH OOPAIEHNH C XUMHYIECKOH MOCY0H, 000pyTI0OBaHUEM U
XMMHUYECKUMH PEaKTHBAMU. IPUMEHITh TeXHUKY aHATUTUIECKOT0 SKCIIEPUMEHTA: UCTIOJIb30BaTh 1a00paTOpHOe
000pyIOBaHUE U aHAJMTHYCCKYIO aIapaTypy, IPOBOIUTH H3MEPEHHS C HCIOIE30BaHUEM JIA0OPATOPHOH TEXHUKH U
obopynoBanus. CoOI0AaTh MOPSIOK U TIOCIESI0BATEILHOCTh BBITIOHEHUS ONBITOB. O0pabaThiBaTh, OOBICHSITH
pe3yNbTaThl IPOBEACHHBIX OIBITOB U JETIaTh BEIBOABL. IIPIMEHATH METOABI HO3HAHNUS NIPH PEIICHUH MPAKTHYECKUX 3a/1a4,
METOAMKY paOOTHl Ha ONITHUECKUX, ICKTPOXUMUIECKHUX MPUOOpax, OCYLUIECTBISITH CTATUCTHYECKYIO 00pabOTKy
PE3yIIBTaTOB KOJMYECTBCHHOTO aHAIIN3a, OICHUBATh MX HA/IC)KHOCTh U JOCTOBEPHOCTD, IPOBOAUTH PACUETHI 110
XUMHYECKUM (GOpMysIaM B ypaBHEHHEM PEaKInii.

3.2.2 | 2. CaMOCTOSATENILHO pabOTaTh C INTEPATYPO ISl TIOUCKA HH(GOPMAIIUU 00 OTIEIBHBIX ONPEACICHUSX, TIOHITHAX U
TepMUHAX, O0BSICHEHHS UX IPUMEHEHUS B MPAKTUIECKUX CUTYAIUSX; PEIICHUS TEOPETHIECKUX U MPAKTUIECKUX TUTIOBBIX
U CUCTEMHBIX 3a/1a4, CBA3aHHBIX ¢ MPO(ECCHOHATBHOM ACATEIBHOCTHIO.

3.2.3| 3. Mcnonp30BaTh NpOLECCHBIN MOAXO/.

3.3 | Baagern:




3.3.1| 1. HaBblkamMu IPOBOAUTD OMBITHI [TO U3YYEHHIO OCHOBHBIX METO0B aHAIUTUYECKOT0 KOHTPOJIS, IPOBOJUTH aHATIU3
BELIECTB U MaTepHAIOB HA ONTHYECKHX, AEKTPOXUMHUUECKUX MPUOOPax, MPOBOJUTH PACUETHI, CBI3aHHBIX C ONEpaIsIMU

TpaBUMETPHUUCCKOI0O U TUTPUMETPHUICCKOI'O aHAJIU30B.

3.3.2 | 2. HaBbikamu pa6OTLI C HOPMATUBHO-IIPAaBOBbIMH U HOPMATUBHO-TEXHUYCCKUMU JOKYMEHTaAMU.

3.3.3 | 3. HaBbIkamM# UCTIOJIB30BaHUSI IPOLIECCHOTO MOAXO0/a.
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