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3akperiena 3a kadeapoi MeTaLIypruu
VY4eOHsIi mraH 722.03.02_21 00 Metamtypru 3ao0qnoe 4,6 PI'OC++.plx
Hanpasnenune 22.03.02 Metammyprust IIpoduns moarotoBkn "MeTauryprust IBETHBIX
MeTasnoB"
Kpamuduxarus O0axajiaBp
®opma oOyueHns 3a049Hast
OO0mast TpyA0eMKOCTh 23ET
Yacos 1o yueOHOMY IUTaHy 72 Bupgp! koHTpONA Ha Kypcax:
B TOM YHCJIE: 3a4eTs 4
ayJIUTOPHBIC 3aHATHS 12
caMoCTOsITeNIbHAs paboTa 56
4acoB Ha KOHTPOJIb 4

Pacnipenenenne 4acoB THCHUTIINHBI IO Kypcam

Kypc 3 4

Bun 3ansruii v | P | vion | pon Hroro
Jlexuuu 4 |14 |4 |4 |8 |8
JlabopatopHsbie 4 (4 |4 |4
Uroro ayn. 4 |4 |8 |8 |12]12
Konrakrnas padora |4 |4 |8 |8 |12]12
Cam. pabota 32 (32124 (24 |56 |56
Yacel Ha KOHTPOJIb 4 (4 |4 (4
HUtoro 36 136 |36 |36 (7272
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Pabouas nmporpamMma JUCIUILIHHBL
ABTOMATH3aIMS METAJUTYPIHYECKHX NPOIECCOB

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

BripaboraTs y 00yuaromierocst CiocOOHOCTH COTIPOBOX/IATh M OKCIUIYaTHPOBATh CHCTEMBI aBTOMATH3AIMH METAJLTY PrUIeCKUX
00BEKTOB M TEXHOJIOTHI Ha OCHOBE U3Y4YEHHsI DIEMEHTOB TEOPUH aBTOMATHUECKOTO PETYINPOBAHHS, IPUHIUIIOB IIOCTPOCHUS
CHCTEM M 3JIEMEHTHOI 6a3bl CPEICTB KOHTPOIIS.

1.1 3agaun

Hpouecc H3Yy4YCHUA JUCHUIUIMHBI HAIIpaBJICH Ha (I)OpMI/IpOBaHI/Ie (621 (591741011150, KOMIICTEHITAM:
-F'OTOBHOCTBIO BI)I6I/IpaTI> cpeacTsa H3MepeHHI>'I B COOTBECTCTBHHU C Tpe6yeM0171 TOYHOCTBIO U YCIIOBUAMM JKCIITyaTalnu.

2. MECTO JUCIUIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

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

2.1 | TpeboBanus K npeABapUTeIbLHON OAT0TOBKe 00y4aroerocs:

2.1.1 | Beicmias MaTemMaTuka

2.1.2 | Marematu4deckue u €CTCCTBCHHO-HAYYHBIC aCIICKThI npocbeccnox—xaanoﬁ JACATCIBHOCTH

2.1.3 | MeTonbl KOHTPOJIS U aHAJIM3a BELIECTB

2.1.4 | Metpounorusi, cTaHAapTU3ALUSI U cepTUDUKALHS

2.1.5 [ OcHOBBI 6€30MaCHOCTH METAJLTYPrHYECKUX TEXHOIOT Uil

2.1.6 | OCHOBBI KOMMYHUKAIUY U NIPABOBOU KYJIbTYpPbI

2.1.7 | OcHOBHI KpHcTaILIOTPAdUH U MUHEPATIOTHH

2.1.8 | OcHOBBI (POPMHUPOBAHKS MUPOBO33PEHHS B PO(PECCUOHATBHON AEATEIIHEHOCTH

2.1.9 | IIpaBoBeneHue

2.1.10 | IIpuxnaanbie aceKThl (U3NKO-XUMUYECKUX 3HAHUI

2.1.11 | ConpoTuBneHue MaTepuanos

2.1.12 | Tennoduznka

2.1.13 | ®u3uko-xuMuUs METAJIIypruu4ecKux IpOLECCOB U CUCTEM

2.1.14 | ®usnueckas XuMHus

2.1.15 | dunocodus

2.1.16 | XuMusa MeTaaioB

2.1.17 | Oxonorus

2.1.18 | OxoHOMHUECKAasT TEOPHs

2.1.19 | besonacHOCTB XKU3HENEATEILHOCTH

2.1.20 | BBenenne B CIIeIMaILHOCTD

2.1.21 | Bceobmas uctopust

2.1.22 | Mudpopmatuka

2.1.23 | Uctopus Poccun

2.1.24 | KomnbtoTepHas rpaduxa

2.1.25 | O3HakoMUTENbHAS NIPAKTUKA

2.1.26 | Pycckuil sA3bIK U KyJIbTYpa pedu

2.1.27 | YueOHas mpakTHKa

2.1.28 | dusuka

2.1.29 | Xumus

2.1.30 | Oxonoruueckue NpodIeMbl METALTyprHUeCcKOTro IIPOU3BOACTBA

2.2 | JucumnuHb (MOAY/IH) U NPAKTUKH, JJIs1 KOTOPBIX OCBOCHHME JAHHOMN AMCHMIIIMHBI (MOAYJIA) HEOOX0AUMO KaK
npejaulecTByouee:

2.2.1 [TocymapcTBeHHast HTOTOBas aTTECTAIHA

2.2.2 | 3amuTa BBITYCKHOHM KBATH(HUKAIOHHOW paboTHI

2.2.3 [IToaroToBka K MpoLEIype 3aIIUTHI BHITYCKHOIN KBAIN(HUKAIMOHHOW pabOTHI

2.2.4 | IlpepumnioMHas IpakTHKa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMUAPYEMBIE B PE3YJIbTATE OCBOEHHUS ANCIIUTLIAHBI
(MOJY.JIST)

OMNK-1: CnocobeH pelwaTtb 3agayum npod)ecCUoHaNbLHON AesATeNbHOCTU, MPUMEHAA MeToAbl MOOgeNMpPOBaHuS,
MaTeMaTM4YeCKOro aHanusa, eCTeCTBeHHOHay4Hble U OO enHXeHepHble 3HaHUA

NOTK-1.2: YmeeT: BbISBNSATb NPUYNHBI HECOOTBETCTBUS NapaMeTPoB TEXHONOMMYECKOro npouecca, NporHo3npoBath
noBefeHue rnpoLecca Ha oOCHoBE MaTeMaTUYeCKux Moaenen

NOMK-1.1: 3HaeT: Pn3MKO-XMMUYECKME OCHOBBI U METOAbI MaTEMAaTUYECKOro MOAENMPOBaHNSA MeTannypruyeckmx




npoueccoB nony4vyeHna UBETHbIX MeTansioB

MOIK-1.3: BnageeT: HaBblkamMn MaTeMaTUYECKOro aHanmsa u MogenMpoBaHunst

OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHUN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOTMYECKUX U COLMarnbHbIX OrpaHu4YeHumn

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNSA TEXHUYECKUX OOBEKTOB, CUCTEM M TEXHONOIMYECKNX NPOLIECCOB;
OCHOBbI 9KOHOMMUYECKMX, SKONTOMMUYECKNX N CoLmMarbHbIX 0COBEHHOCTEN MeTannypruyeckoro npon3BoacTea

MOIK-2.2: YmeeT: NpoekTnpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTHI HOBOW TEXHONOMMN, 0ObEeKTa, CUCTEMBI

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AeATENbHOCTH

ONK-4: Cnoco6eH NnpoBoAUTL U3MepeHUs U HabniogeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
oGpabaTbiBaTb U NpeAcTaBNATbL IKCNepUMeEHTarNbHble AaHHble

MOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHUS M3MEPEHUI N X 06paboTKK

MOIMK-4.1: 3HaeT: OCHOBbI METPOSIOrNK, MeTOAbI 06PabOoTKN 3KCNEPUMEHTaNbHBLIX AAHHbLIX

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA U3MEPEHUS, MaTeMaTUYEeCKuin annapaT Ansg 06paboTku n
aHanusa sKkcnepuMMeHTanbHbIX AaHHbIX

OlNK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTesibCkue 3ag4aym Nnpu ocyLwecTBIeHMU NpocecCuoHanHom
AeATeNIbHOCTU C NpUMeHeHUueM CoOBpeMEeHHbIX I/IHCbOpMaLWIOHHbIX TeXHONormm un npuKnagHbIiX annapaTHo-
nporpamMmMHbIX CPeacTB

NOMK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbLIX NHOPMALMOHHBIX TEXHOMOMMIM 1 NPUKNaAHbIX annapaTHO-NPOrpaMmHbIX
cpeacTs

MOIK-5.2: YMeeT: NnpUMeHsATb MHpOPMAaLMOHHbIE TEXHOMNOMMN 1 NMporpamMHoe obecneveHne Ois peLleHnst Hay4Ho-
nccrnegoBaTenbCKMX 3agad B 0bnactu nonyyYeHns UBETHbIX MeTansos

MOIK-5.3: BrnageeT: HaBblkamMu aHanu3a pesyfbTaToB BbINOSIHEHMS HAy4YHO-TEXHUYECKMX 3aad B
npod)eccruoHanbHOn AeATeNbHOCTH

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pelueHusi B NpodecCUOoHaNbLHON AeATeNbHOCTH,
BbIGUpaTb 3hheKTUBHbIE U Ge3onacHble TEXHMYECKMe CpeacTBa U TEXHOMOrMn

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLIMIO O TEXHONOMMYECKOM npoLiecce no pesynstaTaM MOHUTOPUHra 1
npuHMMaTb 060CHOBaHHbIE PELLEHNS

NOIK-6.3: BnageeT: HaBblkamu Bbibopa adpeKTUBHBIX N Be30nacHbIX TEXHUYECKME CpeacTB 1 TEXHOMNOMMN

NOMK-6.1: 3HaeT: OCHOBbI TEXHOMOTMYECKNX MPOLECCOB NONMYYEHUS LIBETHbIX METarnoB

OlK-7: Cnoco6eH aHanu3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYHO AOKYMEHTaLuUI0, CBA3aHHYHO C
npodeccnoHanbHON AEeATENbLHOCTbLIO, B COOTBETCTBUMN C AEACTBYHOLWMMN HOPMATUBHLIMU AOKYMEHTaMM1
MeTannypruiyeckon oTpacnu

NOIK-7.3: BnageeT: HaBblkaMn COCTaBNEHUS U MPUMEHEHWS TEXHUYECKON JOKYMEHTaLUMW NONy4YeHNs LBETHbIX
MeTannos

NOIK-7.2: YMeeT: aHannanpoBaTb, TEXHUYECKYH AOKYMEHTALMIO TEXHOIOMM-YECKOro npoLecca u NpuHMMaTh
0B0CHOBaHHbIE peLlueHns

MOIK-7.1: 3HaeT: 0CHOBbI COCTaBMNEHNS U UCMONb30BaHMUS HOPpMaTUBHbIX JOKYMEHTOB METaﬂﬂprquCKOVI oTpacnun

MK-1.7: CnocobeH npumMmeHsATb IT-TexHonormm n matemaTtu4yeckum annapar B npodeccuoHanbHoOMn
DeATenbHOCTH

WIMK-1.7.2: YmeeT: BbIOUpaTb HEObXoANMbIN MaTeMaTUYECKUIA annapart Ans aHanuaa puanko-XMM1UYeCcKnx
XapaKTepPUCTUK U3y4aeMoro obbekTa, npoiecca

WIMK-1.7.1: 3HaeT: meTooOMNOrM4Yeckme OCHoBbI MOCTAHOBKM 3agad ans N3yvyeHnda TeXHONOrm4eckmnx npoueccos

UIMK-1.7.3: BnageeT: HaBblkaMu peanusaumm hopmanm3oBaHHOro npeacTaBneHnst ccrnesyemomn 3agayu

YK-1: Cnoco6eH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MH(OPMaLMK, NPUMEHSATbL CUCTEMHbIA
nogxop Ans pelleHus NocTaBNeHHbIX 3agay

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

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

NYK-1.1: HaxoguT n aHanuaupyeT umeloLLyocs MHpopmMaumio Ans peLlleHns NocTaBneHHbIX 3agad

YK-2: CnocobeH onpenenaTb Kpyr 3aga4v B pamMKax NOCTaBMeHHOW LieNiv U BbIOMpaTb ONTUManbHble
€Cnocobbl UX pelleHusi, MCXoAsA U3 AeNCTBYIOLMX NPaBOBbIX HOPM, UMEIOLLUXCH PECYPCOB U OrpaHUYeHU

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOMHUTENEN ANs peLleHns 3agayn

NYK-2.3: TIpoBOANT TEXHMKO — 3KOHOMUYECKOE OOOCHOBAaHME, aHanM3npyeT agekBaTHOCTb NPUHMMAEMbIX PELLEeHNI
C y4eTOM AENCTBYIOLLMX NPABOBbLIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble CnocoObl pelleHns 3aaav

B pe3ynbTaTe 0cBOEHUSI AMCUMIJIMHBI (MOAYJIS1) 00Y4AIOUIUIiCSH A0/KeH

3.1 | 3HaTh:




3.1.1

1. OCHOBBI TEOPUH ABTOMATHYECKOTO yIIPABICHUS; [ [pHHITHITEI IOCTPOCHHS CHCTEM aBTOMAaTHYECKOTO YIIPABICHUS
TEXHOJOTHYECKUMU NpolleccaMu B MeTalTypruu; O6mue cBefieHus 00 ycTpoiicTBax MOMydYEeHHUs] TEXHOJIOTHUECKOI
nHpopmanuy; UyBCTBUTEIbHBIE SJIEMEHTHI (IaTYNKH QU3HUYECKUX BeIM4nH). M3MepuTelIbHbIE U KOPPEKTHPYIOIINE
npeoOpa3oBareny; OCHOBHBIC U IOTIOTHUTEIBHBIC IIOTPEITHOCTH AaTdnka. HopMupyromue npeodpasoBatenn; Cpeactsa
BO3JCHCTBHS Ha Ipolece (peryIHpyIOLie OpraHbl ¥ UCTIONHUTENIbHBIE MeXaHU3Mbl); CUTHaJBI JUCTAaHIMOHHOM nepenadn
nH(OpPMaLMK: aHAJIOTOBBIC U JUCKpeTHBIe. EcTecTBeHHbII 1 yHH(UIMpPOBaHHbIH curHaibl. CBOHCTBa 00BEKTOB
PETYIMPOBAaHUS: EMKOCTh, HHEPIIHOHHOCTh, CAMOBBIDAaBHUBAHUE, 3alla3/IbIBaHuC; THITOBbIC AMHAMUYECKIE 3BCHBS:
IIPOTIOPIIMOHAIFHOE, HHTETPUpPYIOIIee, HACATFHOE U pealbHoe An(GepeHIIPYIOIHIE, aepHOANIECKOe TIEPBOTO HOPSIKa;
[Ipumenenue npeodpazosanus Jlamnaca k quddepeHunansHoMy ypaBHeHuto; IloHsTHE 0 IepeaaTouHon GyHKIUH,
nepeaaTouHble (YHKIMH TUIIOBBIX IMHAMHYECKHX 3BCHbEB. KOHIENIINIO OMOPHO-BO3MYIIIEHHOTO ABMKEHUS A.M.
JlsmmyHOBa, anredpanmyeckre W 9acTOTHBIE KpuTeprH ycroiunBocTd ACP. [Ipsmble mokazaTeny KauecTBa peryInpOBaHus:
MaKCHMAaJIbHOE JUHAMUYECKOe OTKJIOHEHHE, IepeperyIupoBaHue, BpeMs pPeryIHpOBaHUs, CTaTHUECKAast OLIHOKA.
IlepBuuHbIe H3MepUTENbHBIE TPEOOPa30BATENH (AATUUKH) I U3MEPEHHs BaKHEHIINX TEXHOJIOTMYECKUX MapaMeTPoB —
TEMIIepaTyphbl, TaBJICHHS, YPOBH:I, pPacXo/ia, COCTaBa BEIlecTBa; [IporpaMmMupyeMble IOTHYecKre KOHTPOIUIEPEI;
VcriomHuTeNPHBIE MEXaHN3MBI M PETYIHPYIOIINE OPTaHbl. Y CTPOHCTBA YeI0BEKO-MalIMHHOTO HHTEpdeiica; OCHOBHBIC
TUIOBBIE y3IIbl aBTOMAaTUYECKOTO YIPABICHHUS (TeMIIepaTypsl, JaBICHUS, COOTHOIIEHHS pacXoJ0B). ABTOMAaTHKa
6e3onacHoct. TOCT 21404-85 «ABTOMAaTH3aIMsI TEXHOJIOTHUECKUX TporieccoB. O003HAUEHHSI YCIOBHBIE IPUOOPOB U
CPEICTB aBTOMATH3AIMU B CXEMAX».

3.2

YMmern:

321

1. OnpenensTb TeXHOJOTHIEeCKHE OOBEKTHI U CHCTEM aBTOMaTHYECKOTO KOHTPOJIS, CUTHAIH3AIIH, PETYIHPOBAHIS;
[IpuMeHATs METOMKY HACHTH(GHUKAIIMN 00BeKTa peryaupoBaHus. OmpenensaTs napaMeTps! (MAeHTHHHINPOBATH) OOBEKTHI
aBTOMATHYECKOT0 KOHTPOJIS, CUTHAIIM3AILUH, peryupoBanust; CocTaBIsATh MaTeMaTuuecKyro monens ACP ¢
HCIOJIb30BaHUEM TUIIOBBIX JUHAMUYECKUX 3BEHbEB; Mcnonp30BaTh npeobdpazoBanue Jlamnaca 1y MOAEIUPOBaHUS;
AHaIM3UpOBaTh NepeaaTounyto ¢pyHkmuio; Mcnonb3oBath kputepun ycroitunBoctd ACP; BeiOuparh THITOBBIE 3aKOHBI
YIPaBICHUS U PACCUUTHIBATH UX HACTPOUKH;

322

XapaxTepu3oBath 3¢ GeKTHBHOCTH paboThl ACP mpsiMBIME METOIaMHM OIIEHKH KadecTBa perynnpoBaHus. OnpenensTs
napaMeTpsl (MIeHTH(HUIUPOBATE) 00BEKTH ABTOMaTHYIECKOT0 KOHTPOJIS, CHTHAIM3ANH, peryaTupoBanus; CoCTaBIATh
Matemarudeckyto mozaens ACP ¢ ncrons3oBaHHEM TUIOBBIX AMHAMUUECKHX 3BeHbEB; Vcmonbp30BaTh NpeodpazoBaHue
Jlammaca 11 MoeTPOBaHNs; AHAJIM3UPOBATH ITepeaaTOYHy0 (yHKIHIO; Mcmonp3oBate kputepun ycroitunsoctu ACP;
Br16mpaTh THIIOBBIE 3aKOHBI YIIPABICHHS  PACCUNTHIBATE UX HACTPOiky; Xapakrepn3oBaTs dQQekTuBHOCTS padboTer ACP
IPSAMBIMH METOJAMU OLIEHKH Ka4eCTBa PEeryITHpOBaHHUS.

33

Buaagern:

33.1

1. HaBbikamu popMynupoBaTh TEXHOJIOTHYECKHE TPEOOBAHHS K CUCTEMaM aBTOMATUYECKOTO PETYITUPOBAHUS
METaJUTYyPrUYeCKUMH TEXHOJIIOTHAMH. AHAIN3UPOBATH JICMEHTHI TMHEHHBIX CHCTEM aBTOMATHYECKOTO PEryINPOBaHMUS.
ITpoekTrpoBaTh 3J1€MEHTHI 1 KOMILJIEKTOBATh TUITOBBIE Y3161 ACP.
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