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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-pacummpeHue U yriry0OieHne 3HaHHH 0 XUMUIEeCKUX CBOMCTBAaX IEMEHTOB M X COCIUHEHUI, BXOIAIINX B COCTAB CHIPBS,
HPOMEXYTOYHBIX ¥ KOHEYHBIX IIPOYKTOB METALTYPrUYECKOr0 TPOU3BOACTBA;

-03HaKOMJICHHE C OCHOBHBIMH METO/IaM1 aHAJTUTHIECKOTO KOHTPOJIS MaTEpHAIOB METATyprHueCcKOro MPOU3BOACTBA 1 UX
panroHaIFHOMY BEIOOPY Ha OCHOBE aHAJIMTHYECKUX M METPOJIOTHYECKHUX XapaKTEPHCTHK B 3aBICHMOCTH OT LN KOHTPOJI,
TEeXHHUYECKHUX TPeOOBaHHH, SKOHOMUUECKOII I1e1ecooOpa3HOCTH.

1.1 3agaun

Ipouecc n3ydeHus: TUCHMUILUIMHBI HAIIPABIICH Ha (OPMUPOBAHUE CICAYIOLINX KOMIIETEHIIMH:

-TOTOBHOCTH BHIOMPATh CPEACTBA M3MEPEHHUI B COOTBETCTBHHU € TPEOYEMOIl TOUHOCTBIO U YCIOBHSAMH SKCIUTyaTalliH;
-CTIOCOOHOCTB CJIEIOBATh METPOJIOTHUECKIM HOPMaM H IPaBHIIaM, BEIIIOIHATE TPEOOBAHMUS HAMOHAIBHBIX W MEXTyHAPOIHBIX
CTaHIAPTOB B 00TACTH MPO(eCCHOHANBHOH AeITEIFHOCTH.

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

[uxa (pa3znen) OIL: | 51.0.09

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 [ OcHOBBI 6€30ITaCHOCTH METAUTYPrHYECKUX TEXHOJIOTHI

2.1.2 | OcHOBBI (hOPMHUPOBAHHS MUPOBO33PEHHS B TPO(PECCHOHATBHON JCATEILHOCTH

2.1.3 | ®usuka

2.1.4 | ®uznyeckas XUMHUS

2.1.5 | @unocodus

2.1.6 | Oxomorudeckue MPOOIEMbI METALTYPIUIECKOT0 IPOU3BOJICTBA

2.1.7 | Oxomorus

2.1.8 | DOxoHOMMUECKAs] TEOPUS

2.1.9 | BceoOmast ucropust

2.1.10 | Mudpopmatuka

2.1.11 | Ucropus Poccun

2.1.12 | KomnbroTepHas rpaduxa

2.1.13 | O3HakoMuTeNbHAas NPaKTUKa

2.1.14 | OcHOBBI KpHCTAIIOTPaUH ¥ MHUHEPAIOTHI

2.1.15 | Pycckuii s13bIK U KyJIbTypa peuu

2.1.16 | YuebHas mpakTHKa

2.1.17 | XuMus MeTaaioB

2.1.18 | be3onacHOCTD KU3HEAEATEILHOCTH

2.1.19 | BBenenune B CrenuabHOCTh

2.1.20 | Xumus

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

2.2.1 | MarepuanopeneHue

2.2.2 | MerannoBenenue

2.2.3 | Metamnyprust 6J1arOpOIHBIX U PEAKHX METAIIOB

2.2.4 | Meramtyprusi TSOKENBIX I[BETHBIX METALIOB

2.2.5 | OboraieHne MmoJIe3HbIX HCKOTAEMBIX

2.2.6 | OCHOBBI TEXHOJIOTHH TIONYyIEHUS U 00pabOTKH METayuIOB

2.2.7 | TennorexHuka

2.2.8 | UadopmanmoHHOE 00ECIICYCHHE METAILTYPIUIeCKOr0 MPOU3BOICTBA

2.2.9 | O6opynoBaHre THIPOMETATUTYPIUIECKUX 3aBOJIOB

2.2.10 | ObopynoBaHUE MUPOMETAILTYPTHYECKHUX 3aBOIOB

2.2.11 | OcHOBBI IIPOEKTUPOBAHUS METAILIYPrU4eCKUX NPEANPUATUI

2.2.12 | TIpoexTupoBaHUE U JIOTUCTHKA TEXHOJIOTMYECKHX IIPOLIECCOB

2.2.13 | Teopernyecknue OCHOBBI HOBBIX NMHPOMETAUTYPTrHYECKHX MPOIIECCOB

2.2.14 | Teopus TUAPOMETAIUTYPTUYECKUX MPOIIECCOB

2.2.15 | Teopust METAJUTyprUYECKUX MPOLECCOB

2.2.16 | Teopust sKCTIEpUMEHTA

2.2.17 | Teopust 31EKTPOXUMHUYECKUX IIPOLIECCOB




2.2.18 | ABroMaTu3anys METaLIyprudecKux IpoLeccoB

2.2.19 | UndopMaoHHBIE TEXHOIIOTHH B METAITYPIHI

2.2.20 | JIuteliHOo€ TTPOU3BOICTBO

2.2.21 | Merannyprus 30J0Ta U cepedpa

2.2.22 | Metamnyprus JE€TKUX U TYTOIUIABKUX METaJlIOB

2.2.23 | Metamryprus MeId U COMYTCTBYIOIIUX JIEMEHTOB

2.2.24 | Metamlyprus 4epHbIX METaJIOB

2.2.25 | MonenupoBaHHE MIPONECCOB U 00BEKTOB B METAJUIYPrHH

2.2.26 | O6paboTKa METAIUIOB JaBICHHEM

2.2.27 COBpeMCHHLIe TEXHOJIOTHH MOJYYCHHUS LHBETHBIX MCTAJJIOB U COITYTCTBYIOIIHUX 3JICMCHTOB

2.2.28 | TepmoobpaboTka

2.2.29 | TocynapcTBeHHasi UTOTOBasl aTTECTALMSA

2.2.30 | auura BEITYCKHON KBaTH(UKALMOHHON PabOTHI

2.2.31 | Metamtyprus CBUHLIA U COILyTCTBYIOIUX JIEMEHTOB

2.2.32 | Meramtyprus UHKA U COIyTCTBYIOLIMX 3JIEMEHTOB

2.2.33 | OcCHOBBI TIPOEKTUPOBAHUSI I CTPOUTEIHLHOE JIEJI0

2.2.34 | TloarotoBka K MpoueAype 3allUThl BEITYCKHON KBaTH(UKAIMOHHOH paboOTHI

2.2.35 | [IpenauruioMHas IpakTHUKa

2.2.36 | OKOHOMHKA H YIPaBICHUE HA MPEANPUATHU

3. KOMIIETEHIIMY OBYYAIOIETOCSl, ®°OPMHAPYEMBIE B PE3Y.JIbTATE OCBOEHMS TACIHHATLINHBI
(MOZY.JIS)

OlNK-1: CnocobeH pelwaTtb 3agaaym npod)eccCuoHanbLHON AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNA,
MaTeMaTM4eCKOro aHanus3a, eCTeCTBeHHOHay4Hble U OOl enHKXeHepHble 3HaHUA

MOIK-1.1: 3HaeT: d)VI3VIKO-XVIMVI‘-IeCKI/Ie OCHOBbI 1 METObl MaTEMaTU4ECKOro MoaesIMpoBaHnNA MeTarytyprm4ecknx
npoueccoB noJiydeHunsa UBeTHbIX MeTasniioB

NOTK-1.2: YMmeeT: BbISBNATb NPUYMHLI HECOOTBETCTBUS NapaMeTPOB TEXHOMOMMYECKOro npouecca, NporHo3mpoBaTh
noBegeHne npoLecca Ha OCHOBE MaTeMaTUYeCKUX Moaenen

MOTIK-1.3: BnageeT: HaBblkaMy MaTeEMaTUYECKOro aHan1M3a 1 MogenmpoBaHms

OlNK-2: CnocobeH yyacTBOBaTh B NPOEKTUPOBAHUM TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpoLeccoB C Y4eTOM 3KOHOMUYECKUX, IKONMOIrMYECKUX U COoLMarbHbIX OrpaHu4YeHumn

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAEMNbHbIE CTPYKTYPHbBIE KOMMOHEHTLI HOBOW TEXHOMOMK, 06bekTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI MPOEKTUPOBAHNSA TEXHUYECKMX OOBEKTOB, CUCTEM N TEXHONMOMMYECKUX NPOLLECCOB;
OCHOBbI 3KOHOMUYECKMNX, KOFOrMYECKMX U CoLManbHbiX OCOBEHHOCTEN MeTannyprmyeckoro Npon3BoacTBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OEATENbHOCTU

OlNK-4: CnocobeH NpoBOAUTL NU3MEpPEHUs 1 HabnaeHus B cchepe npoceccMoHanbHON AEeATEeNbHOCTH,
obpabaTbiBaTb M NPeACTaBNATbL 3KCNepMMeHTaNbHble AaHHble

NOIK-4.2: YMeeT: ncnosnb3oBaTb COBPEMEHHbIE CPEACTBA N3MEPEHUNS, MaTEMaTMYECKUIA annapaT aAnsa oopaboTky 1
aHanm3a aKCnepuMeHTanbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHNSA U3MEPEHUIA U X 0OpaboTKM

MOIK-4.1: 3HaeT: 0CHOBbLI METPOSIorMuK, MeTobl 00paboTkM aKCNepUMEHTaNbHbIX AaHHbIX

OlK-5: Cnoco6eH pelwwaTb Hay4yHO-UCCcnegoBaTelbCKUe 3a4avu Npu ocyllecTBreHUn npodeccnoHanbLHom
OeATeNbHOCTU C NPUMEHEeHUeM CoOBpPeMeHHbIX UH(OPMALIMOHHbIX TEXHONOIMIA U NPUKNaaHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesyrnbTaToB BbIMNOMHEHNA HAYYHO-TEXHUYECKUX 3a4a4y B
npodeccmnoHanbHOM AesaTenbHOCTH

MOTK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbIX MHAPOPMALIMOHHBLIX TEXHONOMMI 1 MPUKNAaAHbLIX annapaTHO-NporpaMmHbIX
cpeacTs

NOMMK-5.2: YmeeT: npumMeHaTb MHPOPMaLMOHHbIE TEXHOMNOMMN 1 NporpamMmmHoe obecnedeHne ans peLeHms HayyHo-
nccnegosaTenbCKMxX 3agad B obnacTtv nonyyYeHnst LBETHbIX METarnoB

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHaNnbHON AeATENbHOCTHU,
BbIOMpaTb ahheKkTUBHbIE M Ge3onacHble TeXHUYecKkue cpeacTBa U TeXHONorum

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHOIOMMYECKMX MPOLLECCOB MOMy4YeHUs LIBETHLIX METaNsoB

MOIK-6.3: BrnageeT: HaBblkaMu Bblbopa 3ddeKTMBHBIX 1 6e30MacHbIX TEXHUYECKME CPEACTB U TEXHOIOMI

NOTK-6.2: YmeeT: aHanuanpoBaTb MHOPMaLUIO O TEXHOIOMMYECKOM NpoLEecce No pe3ynbTataM MOHUTOPUHIA U
NpHUMaTb 060CHOBaHHbIE PELLEHMS




OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLMUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHNSI U UCMOJTb30BAHUSA HOPMATMBHbBIX JOKYMEHTOB METasTyprmieckon oTpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTh, TEXHUYECKYIO JOKYMEHTaLMIO TEXHOSOMM-4ECKOro npoLuecca u npuHnmaThb
000CHOBaHHbLIE peLLeHus

MOTK-7.3: Bnageet: HaBblkaMy COCTaBMNEHNSI U MPUMEHEHNS TEXHUYECKOW LOKYMEHTALMMW NOMYyYEHUs LBETHbIX
MeTarnnos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUHYECKUIA aHanu3 U CUHTe3 MH(OpPMaLUUK, NPUMEHSATb CUCTEMHbLIN
noaxon ANA peLleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxoguT 1 aHanuanpyeT UMEIOLLYHOCS MHAhopMaLmio AN peLleHns NocTaBneHHbIX 3agay

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

NYK-1.2: Npegnaraet nyTu peweHns 3agaym Ha OCHOBE CUCTEMHOro Noaxoaa

YK-2: CnocobeH onpeaenAaTb KPyr 3agay B paMmKax NoCTaBNeHHOM Lienu U BbiIoupaTb onTUMarsbHble
cnocobbl UX pelleHusi, UCXO0AA U3 AeNCTBYIOLWMX NPaBOBbIX HOPM, UMEKOLLUXCSH PeCypPCcoB U OorpaHUyYeHumn

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMONMHUTENEN AN peLleHns 3agaqu

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

NYK-2.2: OnpegensieT onTumarnbHble CNocobbl pelleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL AeNIOBYH KOMMYHUKaLMIO B YCTHOW U MTMCbMeHHOW hopMax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epgepaumm n MHOCTpaHHOM(bIX) A3bike(ax)

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

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

NYK-4.2: OcyuiecTBnsieT AeMNOBYO NEpenncky Ha rocygapCTBEHHOM M MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ncnonb3oBatb 6a3oBble aecdeKkTonormyeckue 3HaH1MA B counanbHon U npodeccuoHanbHoOn
ccepax

NYK-9.1: MNprmeHseT 6a3oBble gedekTonornyeckne 3HaHns Bo Bcex cepax AesaTenbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BbibrpaeT meToabl 1 NpyemMbl OLEHKU NpodecCMoHansHom cpeapl

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

3.1 |3nars:

3.1.1 | 1. OcHOBHBIE METOJIbI AHATUTHIECKOTO KOHTPOJIsl. OCHOBHBIE METO/Ibl HAYIHOTO TIO3HAHUS: HAOIOCHHUE, OTIMCAHNE,
HU3MEpeHUeM, SKCIIEPUMEHT, OCHOBHBIE (pU3ndecKue U (PU3UKO-XUMHUIECKHE METObI aHAIN3A: CIEKTPOCKOIINUECKHE
OINTHYECKHE, CIEKTPOCKOMUUECKHE PEHTTE€HOBCKUE U AIEKTPOHHBIE, MACC-CIEKTPOMETPUYECKHUE, DIEKTPOXUMHUIECKUE,
Xpomarorpagmudeckre, TepMorpaBuMerpuieckiue. OCHOBHBIE METOIBI KOJIMYECTBEHHOTO XUMUYECKOTO aHAIIN3a:
TUTPUMETPUS U TPAaBUMETPHSL, CIIOCOOBI 00pabOTKM pe3yIbTaTOB KOIMUECTBEHHOTO aHAIN3a, CIIOCOOBI BRIPAKECHHS
KOHLIEHTPAI[UH BELIECTB.

3.1.2 | 2. HopmaTuBHO-IIpaBOBBIC X HOpMaTUBHO-TexHUYeckue JokyMeHThl ('OCTsl, TY, CTannapTsl NpeAnpUsSTHil U Ap.)
PErIaMeHTHPYIOLINMHU paboTy CepBUCHON aHATUTHYECKON CITy>KOBI B METaJUTyPrU4eCKOH IPOMBIIIIIEHHOCTH.

3.1.3 | 3. IIpuHUIHMI HCTIONB30BAHUS MPOLIECCHOTO MOAXOA.

3.2 | YmeTh:

3.2.1| 1. [IpuMeHATH MpaBUIIa TEXHUKU O€30MMaCHOCTH MPH 0OPAICHUN ¢ XUMHIESCKOH TTOCYI0H, 000pyIOBaHUEM U
XMMHYECKUMH PEaKTUBAMHU. IIPIMEHITh TEXHUKY aHAIUTHIECKOTO SKCIICPIMEHTA: HCII0Ib30BaTh 1Ja0OpaTOpHOE
000py10BaHUE U aHATUTUYECKYIO annaparypy, IPOBOAUTH H3MEPEHHUS C UCIIOIb30BaHUEM JTa00PATOPHOM TEXHUKHU U
obopynosanust. CoOIOIATh TOPSIOK M HOCIIEI0BATEILHOCTD BBIITOTHEHUS OMBITOB. O0pabaThIBaTh, OOBSICHATH
Ppe3yNbTaThl MPOBEACHHBIX OIBITOB U JIENaTh BRIBOABL. [IpIMEHSTh METOIBI TO3HAHMS IIPH PEIICHUHN NTPAKTHIECKIX 3a/ad,
METOAUKY PabOThI Ha ONTHYECKUX, IMEKTPOXUMUIECKUX MPUOOPaX, OCYIIECTBIATh CTATHCTHUECKYIO 00paboTKy
Pe3yIbTaTOB KOJIMYECTBEHHOI'O aHAIM3a, OLEHUBATh UX HaJEKHOCTh U JOCTOBEPHOCTH, IPOBOAUTH PACUETHI 1O
XUMHYECKUM (GOopMysIaM M ypaBHEHHEM peaKmuii.

3.2.2 [ 2. CamocTosTeNBEHO paboTaTh C JUTEPATYPOH ISt HOMCKa HH(QOPMAILH 00 OTJACIBHBIX ONPEICICHUIX, MOHATHAX U
TePMHHAX, OOBICHEHHS UX IPUMEHEHUS B MPAKTHYCCKUX CHTYAIUAXK; PEIICHUS TEOPETUIESCKUX U TIPAKTHIECKUX THITOBBIX
U CUCTEMHBIX 3a/1a4, CBA3aHHBIX ¢ TPO(ECCUOHABHOMN AEATEIBHOCTHIO.

3.2.3 | 3. Mcnonp30BaTh MPOLECCHBIHN MOAXO.

3.3 | Bnagersn:

3.3.1 | 1. HaBbIkaMU IPOBOAUTH OIBITHI 110 U3YyUYEHUIO OCHOBHBIX METOJIOB AHAIUTUYECKOTO KOHTPOJIS, IPOBOAUTH aHAIN3
BEIIECTB M MaTEePHaJIOB HA ONTHYECKUX, JEKTPOXUMHUCCKHUX MTPHOOpax, MPOBOIUTH PACUETHI, CBI3AHHBIX C OTIEPAIIIMHI
IrpPaBUMETPUUYECKOrO U TUTPUMETPUUECKOTO aHAIU30B.
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2. HaBeikamu pa60TI)I C HOPMATUBHO-TIPABOBBIMU 1 HOPMATUBHO-TEXHUICCKUMU JOKYMCHTAMU.

333

3. HaBbikamu HCTIOIB30BaHUS MTPOLIECCHOTO MOAX0/1A.
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