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NupopMmanoHHbIE TEXHOJIOTHMHU B METAJLUIYPIUU
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VY4eOHsIi mraH 22.03.02 - 3aounas METAJIJIYPI'UA 6axanaspuat M-22202.plx
Hanpasnenne 22.03.02 Metamnyprust IIpoduns moarotoBkun "MeTauryprust IBETHBIX
MeTayoB"
Kpannpuxanus O0axajiaBp
®opma oOyueHns 3a049Hast
OO01mmast TpyI0eMKOCTh 33ET
YacoB 1o yueOHOMY IUIaHy 108 Bupas! KOHTpoOJIs Ha Kypcax:
B TOM YHCJIE: 3a4eTs 4
ayJIUTOPHBIC 3aHIATUS 12
caMocCTosTeNIbHas paboTa 92
4acoB Ha KOHTPOIb 4

Pacnpenenenne YaCcoB JMCIHHUIUIMHBI 110 Kypcam

Kypc 3 4

Bun 3ansartuii v | P | vion | pon Hroro
Jlexun 2 12
IIpakTuueckue 6 |6 |6 6
Uroro ayn. 2 12 (1011012 |12
Konrakthas padora |2 |2 [10]10 |12 |12
Cam. pabota 34 (34|58 (58192 |92
Yacel Ha KOHTPOJIb 4 (4 |4 4
Uroro 36 (36 |72 |72 |108 | 108




Pa3paboTunk mporpamMmsi:

KaHoO. mexu. Hayx, npo@. kageopul, Aceee Huxugop I'eopeuesuy

Pabouas nmporpamMma JUCIUILIHHBL
HNHpopmanmoHHbIe TEXHOJOTHN B METAJLIYPIrAH

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbINA rOCYJAPCTBEHHBINA 00pa30BaTENbHbIl CTAHAAPT BBICIIETO 00pa30BaHMs - OaKallaBpUAT 110 HAPABICHUIO [TOrOTOBKU
22.03.02 Metanyprus (npuka3 Munoopraayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAHUH YICOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprus [Ipodwib noAroToBku "MeTanyprus IBETHBIX META/LTOB"
YTBEPKIACHHOTO yu€HbIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meToauueckoro coBeta yuusepcurera ot 18.10.2021 r. Ne 6
3aB. xaenpoii Jlebens A.B., n1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

ITo oxoHuaHUH 00y4eHH OaKanaBphl OyIyT CIIOCOOHEI:

-CaMOCTOSITENILHO PHOOPETaTh 3HAHMS, UCIIONb3Ysl COBPEMEHHbIE HH(POPMAIIMOHHbIE U 00pa30BaTe/IbHbIC TEXHOJIOTHH;
-HCTI0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUINH B IPO(ECCHOHANBHON ASSITEIBHOCTH, IPUMEHSATH METOIBI
MaTEeMaTHYECKOTO aHAJIHM3a ¥ MOAEIHPOBAHNUS, TEOPETHIECKOTO U 3KCIICPUMEHTAIBHOTO HCCIICIOBAHMS;

-0(OpPMIIATH, IPEACTABIATH U JOKJIAABIBATh PE3YNIBTATHI BBITOTHEHHOHN paboTHI;

-coYyeTaTh TEOPHIO U MPAKTHKY AJIs PeIICHHs MH)KCHEPHBIX 33/1a4.

1.1 3agaun

ITpornecc n3y4eHns JUCUUILIMHBI HANPaBJIeH HAa GOPMUPOBAHNE CICAYIOMINX KOMIICTEHIIMH:
-CTI0COOHOCTB CJIETIOBATh METPOIIOTHYECKUM HOPMaM | IIPaBHIIaM, BEIITOJHATE TPEOOBAHMS HAIMOHAIBHBIX M MEXTyHapOJHBIX
CTaHAAPTOB B 00TACTH NPO(ECCHOHAIBHOH NeATeTbHOCTH.

2. MECTO JUCIIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznmen) OIT: | b1.B.02

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 | Beiciias MaTeMaTHKa

2.1.2 | MaremaTH4ecKnue 1 C€CTCCTBCHHO-HAYYHBIC aCIICKThI l'lpO(beCCPIOHaJ'[BHOfI JACATCIBHOCTH

2.1.3 | Meronbl KOHTPOJIS U aHAJIM3a BEIECTB

2.1.4 | Metpostorusi, CTaHAAPTU3AIMS U CePTUDUKAIIHS

2.1.5 | OcHoBBI 0€30MaCHOCTH METAJUTYPIHYECKUX TEXHOJIOTHIA

2.1.6 | OCHOBBI KOMMYHHUKAIUU U MIPABOBOH KyIBTYPHI

2.1.7 | OcHOBHI KpHCTAIUIOTpAGUN U MUHEPATIOTUU

2.1.8 | OcHOBBI (POPMHUPOBAHKSI MUPOBO33PEHHSI B TIPO(ECCHOHATBHON AEATSILHOCTH

2.1.9 | IlpaBoBeneHue

2.1.10 | [TpuknaaHbie acEeKThl (PU3UKO-XUMUUIESCKUX 3HAHUH

2.1.11 | ConpoTuBIeHHE MaTEPUAIOB

2.1.12 | Tennoduzuka

2.1.13 | ®u3uko-xuMus METALTYyPruu4eCKUX IPOLECCOB U CUCTEM

2.1.14 | ®usuueckas KyabTypa U CIOPT

2.1.15 | dusnueckas XuMHus

2.1.16 | dusnueckoe BOCIIUTaHHUE

2.1.17 | ®unocodus

2.1.18 | XuMus MeTaioB

2.1.19 | ODxomnorus

2.1.20 | OxoHOMHUYECKAS TEOPUS

2.1.21 | BesonacHOCTB KHU3HEAEATEILHOCTH

2.1.22 | BBeaenue B CIenMaibHOCTh

2.1.23 | Bceobmiast uctopust

2.1.24 | InocTpaHHBIN S3BIK

2.1.25 | UudopmaTuka

2.1.26 | Uctopus Poccun

2.1.27 | KomneioTepHas rpaduka

2.1.28 | O3HakOMUTENIbHAS TTPAKTHKA

2.1.29 | Pycckuii S3bIK U KyJNbTypa peuu

2.1.30 | YuyeOHast mpakTuka

2.1.31 | ®usuka

2.1.32 | Xumus

2.1.33 | OxooruuecKue MpodIEMBl METAJLTyPTHYECKOTO TPOM3BOACTBA

2.2 | AucuuminHbl (MOIY/IM) U MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs]) HEOOX0IMMO KaK
npeaiIecTBYIoONIee:

2.2.1 | TocynapcTBeHHast UTOrOBast aTTECTALUS

2.2.2 | 3amuTa BBIIYCKHO! KBaNIU(pHKAUOHHOW pabOThI

2.2.3 | IloaroroBka K mpolenype 3allUThl BBITYCKHON KBaTU(PHUKAIMOHHON pabOThI

2.2.4 | IpepaumnoMHast IpakTHKA




3. KOMIIETEHIIMY OBYYAIOIIETOCSl, ®OPMUAPYEMBIE B PE3YJIbTATE OCBOEHHUS TUCIIUTLIAHBI
(MOZY.JIS)

OlNK-1: CnocobeH pelwaTtb 3agayum npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAA MeToAbl MOgeNMpPOBaHNA,
MaTeMaTM4eCKOro aHanus3a, eCTeCTBeHHOHay4Hble U OO enHKXeHepHble 3HaHUA

MOIK-1.2: YMeeT: BbISIBNATb NMPU4YNHbI HECOOTBETCTBUA NAapaMeTPOB TEXHOJTIOTMYECKOIo npouecca, nporHo3npoBaTtb
nosegeHune rnpouecca Ha OCHoBe MmateMaTu4eCKnx moaenen

NOIK-1.1: 3HaeT: pn3NKO-XMMUYECKNE OCHOBbLI U METOblI MaTeMaTUYECKOro MOAENMPOBaHUSA MeTannyprudecknx
NpOLECCOB MOMyYeHUs! LIBETHLIX METamNoB

MNOIK-1.3: BnageeT: HaBblkaMmy MaTeMaTUYECKOro aHan1M3a n MoaennmpoBaHns

OlNK-2: CnocobeH yyacTBOBaTh B NPOEKTUPOBAHUMN TEXHUUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpoLeCCOB C Y4€TOM 3KOHOMUYECKUX, IKONMOIrMYECKUX U COLMarbHbIX OrpaHu4YeHumn

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNSA TEXHUYECKUX OOBEKTOB, CUCTEM U TEXHONOrMYECKUX NPOLIECCOB;
OCHOBbI 9KOHOMUYECKNX, SKONTOMMYECKMNX N coumarnbHbiX 0COBEHHOCTEN MeTannyprmieckoro NpoM3BoacTea

MOIK-2.3: BnageeT: HaBblkamMu NPOEKTHON AeATENbHOCTU

MOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOW TEXHOMNOMMN, 0ObEKTA, CUCTEMBI

OlNK-4: CnocobeH NpoBOAUTbL NU3MEPEHUs N HabnaeHus B cchepe npocheccoHanbHOM AeATEeNbHOCTH,
obpabaTbiBaTb M NPeACTaBNATbL 3KCNepUMMeHTaNbHble AaHHble

MOIK-4.2: YMeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA M3MEPEHUS, MaTeMaTUYECKMUIA annapaT aAnsg oopaboTky 1
aHanmsa aKcneprMMeHTarnbHbIX AaHHbIX

MOIK-4.1: 3HaeT: ocHOBbI METPONOrMK, MeToAbl 06paboTKM 3KCNEPUMEHTANbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkamMn NPOBEAEHUS M3MEPEHUI N X 06paboTKM

OlK-5: Cnoco6eH pelwwaTb Hay4yHO-UCCneagoBaTelbCKUe 3a4avu nNpu ocyllecTBrieHnn npodeccnoHanbLHoOm
OeATeNbHOCTU C NPUMEHEeHUeM COBPeMeHHbIX UH(OPMALIMOHHbIX TEXHONOIMMIA U NPUKNaaHbIX annapaTHo-
nporpamMMHbIX CPeacTB

NOMK-5.2: YmeeT: npuMeHATb MHOPMaLIMOHHbIE TEXHONOMK U NporpammMHoe obecneyeHne Ans peLeHns Hay4yHo-
nccrnegoBaTenbCKMX 3ag4ay B 00nacTu nNonyyYeHust LBETHbLIX MeTansoB

NOTK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHUS HAyYHO-TEXHUYECKUX 3afad B
npocheccuoHanbHOM OeATEeNbLHOCTH

NOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbLIX NHOPMALMOHHBIX TEXHOMOMMIN 1 NPUKNaAHbIX annapaTHO-NPOrpaMmHbIX
cpencTs

OlNK-6: CnocobeH NnpMHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHaNnbHON AeATENbHOCTH,
BbIOMpaTb ahheKTUBHbIE U Ge3onacHble TeXHUYeckue cpeacTBa U TeXHONOorum

MOIK-6.2: YMeeT: aHanuanpoBaTb MHGOOPMaLMIO O TEXHOITOMMYECKOM NpoLiecce No pesynbTaTaM MOHUTOPUHIa U
nNpvHUMaTb 060CHOBaHHbBIE pPeELLEHNS

MOIK-6.1: 3HaeT: OCHOBbI TEXHOJOTMYECKNX MPOLECCOB MOSYy4YEHUS LIBETHBIX METAOB

MOIK-6.3: BnageeT: HaBbikamu Bbibopa 3deKTUBHBIX 1 6e30nacHbIX TEXHNUYECKUE CPEACTB U TEXHOOMMi

OMNK-7: CnocobeH aHan3npoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKYH AOKyMeHTauunr, CBA3aHHYO C
npod)eccwouaanoﬁ AeATeNnbHOCTbIO, B COOTBETCTBUU C AeﬁCTByPOU.lMMM HOPpMaTUBHbIMU OOKYMEeHTaMn
MeTannypqueCKoﬁ oTpacnum

MOIK-7.1: 3HaeT: oCHOBbI COCTaBMNEHUSI U UCMONb30BaHUSA HOPMATUBHbIX JOKYMEHTOB MeTannypruieckon otpacnm

WOIK-7.3: BnageeT: HaBblkaMu COCTaBMNEHUS U MPUMEHEHUS TEXHUYECKOW AOKYMEHTaLMM NONYYEHUSs LIBETHbIX
MeTarnrnos

NOTK-7.2: YmeeT: aHannsmpoBaTb, TEXHUYECKYIO AOKYMEHTaLMIO TEXHONOMM-4E€CKOro npouecca v npuHMMaTh
0B0CHOBaHHbIE peLLueHns

OlK-8: Cnoco6eH NoHMMaTb NPUHLMNbI PaboTbl COBPEMEHHbLIX UH(POPMALIMOHHbLIX TEXHOOIMN U
Mcnonb3oBaTb UX ANA peleHns 3apad npodeccnoHanbLHON AeaTeNnbHOCTH

MOIK-8.3: BrniageeT: HaBblkamMu peLleHnst MeTanypruiecknx 3agad ¢ UCnosib3oBaHNEM UHPOPMALIMOHHBIX
TEeXHonorum

NOIK-8.2: YmeeT: npuMeHATb MHHOPMALIMOHHbBIE TEXHONOMW AN PELLEHUS MeTannypruyeckmx 3agad

MOIK-8.1: 3HaeT: ocHOBbI COBPEMEHHbBIX MHPOPMALIMOHHBLIX TEXHOITOMUIA N NCNONb30BaTb UX ANS peLleHns
MeTannyprmieckmx 3agad

MK-1.7: Cnoco6eH npumMeHsaTb IT-TexHonormm n maremaTtmyeckui annapar B npod)eccuoHanbLHowu
heATenbHOCTU

WIMK-1.7.1: 3HaeT: meTooonornyeckmne oCHoBbl MOCTAHOBKM 3agad Ans N3yvyeHnda TeXHONI0rm4eckmnx npoueccos

UMK-1.7.2: YmeeT: BbibMpaTe HEOBX0OUMBIA MaTemMaTUYeCKUIA annapat Ans aHanm3a U3NKO-XMMNYECKNX
XapaKkTepucTuK ndyqaemoro obbekTa, npotecca

WIMK-1.7.3: BnageeT: HaBblkamn peanusaumm hopmanm3oBaHHOro NpeacTaBneHnst CCregyemMon 3agaym

YK-1: Cnoco6eH ocyLecTBNATbL NOMCK, KPUTUYECKMIA aHanm3 u CUHTE3 MHdopmaLn, NPUMEHATbL CUCTEMHbIN




nogxoa Ansd peweHus noctaBfieHHbIX 3a4av

NYK-1.3: AHanuaupyeT npegnaraemoe peLleHne ¢ y4eTom ero JOCTOMHCTB U HEAOCTaTKOB

NYK-1.2: Npegnaraet nyTu peLleHnst 3agadm Ha OCHOBE CUCTEMHOIO nogxoaa

NYK-1.1: HaxoguT n aHanuanpyeTt MMetoLLyoCcs MHpopMaLmo ANg peLlleHnst NOCTaBMeHHbIX 3aday

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW Liefiv U BbIOMpaTb ONTUManbHble
CNocobbl UX peLleHus, UCXoAA U3 AeNCTBYHOLWNX NPABOBbIX HOPM, UMEKLLUUXCSH PeCYPCOB U OrpaHUYeHUin

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCMONHUTENEN ANS PELUEeHUs 3aga4m

NYK-2.3: TpoBoANT TEXHUKO — 3KOHOMMYECKOe 0O0CHOBaHWE, aHanNn3mpyeT afekBaTHOCTb NPUHUMAEMbIX peLLeHNI
C y4eTOM AENCTBYIOLLMX MPaBOBbLIX HOPM

NYK-2.2: OnpegensieT onTuMmarnbHble CnocoObl pelleHns 3aaad

B pe3ynbTaTe 0cBOEHUS AMCHMIJIMHBI (MOAYJIs1) 00Y4AIOUIUIACS H0/KEH
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3HaTh:

3.1.1

1. CtpykTypbl U 0cobeHHOCTH (pyHKIHOHIpOBaHUs, nMeromuxcs ACYTII Ha ypoBHE Mob30BaTels, MepeucHb
KOHTPOJHMPYEMBIX U U3MEPSAEMBIX TEXHOJOIMUECKUX ITapaMETPOB, IEPUOANYHOCTD U3MEPEHHH, IPOIOIDKUTENLHOCTh
apXWBaIlMH JaHHBIX B 0a3ax, THIOBEIE CTPYKTYpsl ACYTII, koMmoHeHTHYyI0 6a3y, pacroiIokeHHe JaTINKOB
TEXHOJIOTUYECKUX MapaMeTPOB U HCIIOJHUTEIBHBIX MEXaHU3MOB Ha KOHKPETHBIX TEXHOJIOTUIECKUX O0BEKTaxX, MPUHIHUITBI
cbopa, nepenaun u xpanenus gaHHbIX B ACYTII, nepapxuro cuctem ACYTII u ACY npennpusaTus.

2. IIpHHIHIIBI UCTIONB30BaHUSA HHGOPMAIIMOHHBIX CPEICTB U TEXHOIOTUH MPH PELIeHHH 3a/1a4, BO3HUKAIOIIUX B X071
po(heCCHOHAIBHON JIEITETBHOCTH.

3.2

YMmeTnb:

3.2.1

1. ®opmynupoBats 3ananue s pa3padoTku ACYTII Ha ypoBHE nepeyuHs KIII0YEBBIX TEXHOJIOTMYECKUX MapaMeTpoB,
OTHOCSIIUXCS K BXOJIaM U BBIXOJ[aM YIIPaBIIsieMOro 00beKTa; Vcrmoap30BaTh COBpeMEHHOE CIICHATT3HPOBAHHOE
IIporpaMMHOE 00ecTIedeHNe AT aHAIN3a M ONTHMHU3AINH CYIIECTBYIOINX TEXHOJIOTHIECKUX MPOIIECCOB H alIapaToB;
Hcnonp3oBate TpeHab! TEXHONMOTHYEeCKUX napaMeTpoB ACYTII miist aHanu3a 1 ONTUMHU3ALUN pabOTHl TEXHOJIOTHIECKUX
IIPOLIECCOB U AINapaToB.
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2. Ucnosnp30BaTh HHGOPMAIIMOHHBIC CPEJCTBA U TEXHOJIOTUH MIPU PEIICHUH 3a/1a4, BOSHHKAIOUIUX B XOJC
podecCHOHANBHOMN e TENEHOCTH.

33

Baagern:

3.3.1

1. HaBblkamu ynpaBieHHsl TEXHOJIOTHUECKUMH IIPOLIECCAMU € HCIIOJIb30BaHHEM HH()OPMAIMOHHBIX TEXHOJIOTHIT; y4acTus
B pa3zpaboTke ACYTII coBMeCTHO ¢ MPOHUIBHEIMHU CHENNATICTAMH Ha 3Talle IIOCTAaHOBKY 33aa4H Ha IIPOEKTHPOBaHNE
ACVYTII; aHanu3a COCTOSHIE TEXHOJIOTHIECKOr0 00BEKTa Kak 00BhEKTa yIPABICHHUS: yMETh BBIACTATh (PUKCHPOBAHHEIE H
YIPaBILIIOLIKYE BXOABI, BO3MYLIECHUS, BBIXOIHBIE XaPAKTEPUCTUKHU.
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2. HaBbIkaMH UCTIONB30BaHNS HH(OPMAIIMOHHBIX CPEACTB U TEXHOJIOTUII ITPU pelIeHUH 331a4, BO3HUKAIOMINX B XOJ€
po(heCCHOHAIBLHON JIEITEBHOCTH.
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