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Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp 8 4.2)
Ha Kypee>) Uroro
Henens 6 4/6
Bun 3ansuii vil | pon | vo PII

Jlexuun 32 (32 |32 |32
JlabopaTopHsbie 32 132 |32 |32
HUroro ayn. 64 |64 |64 |64
KonraktHas pabora |64 |64 |64 |64
Cam. pabota 125 | 125 | 125 | 125
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUroro 216 | 216 | 216 | 216
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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4eHHE TEOPETHUECKUX OCHOB COBPEMEHHBIX U IIEPCHEKTUBHBIX TEXHOJIOTUI METALTypruIecKot mepepaboTKy CBHHIIOBBIX DY/,
U KOHLIEHTPATOB, 00ECIeUNBAIOLINX X KOMILUIEKCHOE UCIIOIb30BaHUE, 0€30TX0IHOE MPOU3BOACTBO C MUHUMAIBHBIMU
SHEPreTH4eCKUMH 3aTPaTaMU M OXpaHy OKPY KaloIel cpeabl;

-MCCJIEI0BAHUE BOIIPOCOB 3KCIIEPUMEHTATIBHOTO MIOATBEPAKIEHHSI KAUECTBEHHBIX XaPAKTEPUCTUK U KOIMYECTBEHHBIX II0Ka3aTeNen
KOHKPETHBIX METaJUTypTUYECKHX IIPOLIECCOB;

-BBINOJIHCHUE TEXHOJIOTMYECKHUX PacyeToB 000pyJOBaHUS;

-03HaKOMJICHHE C TEXHUYECKUMU CPEJICTBAMU JJIsl IPOBEACHUS OIBITOB U METOJUKON MX IPOBEICHHUS.

1.1 3apaumn

ITpouecc M3y4eHNs AUCIUIUTMHEI HAITpaBiIeH Ha (GOpMHUPOBaHUE CIEAYIONIIX KOMITeTCHITHI:

-TOTOBHOCTH COYETAaTh TEOPHIO M MPAKTHUKY JUIS PEIICHUS HHKCHEPHBIX 337134,

-CIIOCOOHOCTh MIPUMEHATH B IPAKTUYECKOH JESITENIbHOCTU NPUHIIMITBI PAllMOHAIBHOTO UCTIOIb30BaHUS IPUPOAHBIX PECYPCOB U
3aIUTHI OKPY’KAIOLIEH CPe/bl;

-CIIOCOOHOCTH HCIOJIB30BATh MTPOIIECCHBIHN MOIXO;

-CIIOCOOHOCTH OCYILECTBIIATh U KOPPEKTUPOBATH TEXHOIIOTHUYECKUE MTPOLIECCHl B METAJLTypPTUH U MaTepruanooopaboTke;
-TOTOBHOCTb BBISIBIIATh OOBEKTHI IS YIy4lI€HHs B TEXHUKE U TEXHOJIOTHH.

2. MECTO JUCHHUIIJIMHBI (MOAYJIsAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznpen) OIT: | b1.B.04.1B.02

2.1 | TpeGoBaHus K NpeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

2.1.1 | ABTOMaTH3ausl METAJUTYPTrHYECKUX MPOLIECCOB

2.1.2 | MadopmanmoHHOE 00ECIeYeHe METaLTypTUUecKoro MpoU3BOICTBA

2.1.3 | UladopmManmoHHEIE TEXHOJIOTUH B METAJLTypPrUH

2.1.4 | JIuteitHOE TIPOM3BOACTBO

2.1.5 | Meramnyprus 30510Ta U cepedpa

2.1.6 | Merammyprus JIerKuX U TYTOIUTABKUX METaJIOB

2.1.7 | Metannyprust MeAu M COMYTCTBYIOIIUX JIEMEHTOB

2.1.8 [ Meramryprust Y4epHBIX METaJIOB

2.1.9 [ MogmenupoBaHue IpOIECCOB H OOBEKTOB B METAJLTYPIUU

2.1.10 | O6paboTKa METAJUIOB JaBICHUEM

2.1.11 | OCHOBBI TEXHOJIOTHH TIOJYYCHUS U 00pabOTKH METaJIoB

2.1.12 | TepmooOpaboTKa

2.1.13 | Texnonmoruveckasi (IIPOCKTHO-TEXHOJIOTHYECKAS) MPAKTUKA

2.1.14 | O6opynoBaHHe THAPOMETALTYPTHUECKUX 3aBOJIOB

2.1.15 | O6opynoBaHHe MUPOMETATLTYPIrHIECKAX 3aBOTOB

2.1.16 | IIpoexTupoBaHue U JIOTUCTUKA TEXHOIOIMYECKUX IIPOLIECCOB

2.1.17 | TeopeTnyeckue OCHOBBI HOBBIX MHUPOMETAJUTYPTrUYECKHX MPOIECCOB

2.1.18 | Teopusi ruapOMeTaUTypPrU4€CKUX MPOIIECCOB

2.1.19 | Teopusi MeTaIypru4eckux MpoIeccoB

2.1.20 | Teopust sKCIEpUMEHTa

2.1.21 | Teopust 3MEKTPOXUMHUIECKUX IPOIIECCOB

2.1.22 | ®usuueckas KyabTypa U CIOPT

2.1.23 | ®usnyeckoe BOCIIUTAHHE

2.1.24 | DneKkTUBHBIE KYPChI IO (PU3NIECKON KYJIBTYpe U CIOPTY

2.1.25 | MarepuanoBeacHue

2.1.26 | MeTannoBeaeHue

2.1.27 | Metamnyprus 6JaropoJHbIX U PeIKUX METAJUIOB

2.1.28 | MeTamiyprus TsKeNbIX LIBETHBIX METAILIOB

2.1.29 | OGorarmeHne MmoJIe3HbIX HCKOITAEMBIX

2.1.30 | OcHOBBI OOIIEHHKCHEPHBIX 3HAHUIH

2.1.31 | [IpuknaaHbie OCHOBBI MPOPECCUOHANBHBIX 3HAHUHN

2.1.32 | TemnorexHuKa

2.1.33 | DneKTpOoTeXHUKA U AJNEKTPOHHUKA

2.1.34 | Beicurast MaTemMaTHKa

2.1.35 | MHOCTpaHHBII A3bIK




2.1.36 | MaTemaTH4ecKue U eCTECTBCHHO-HAYYHbIE acCHEeKThl NPOo(eCCHOHATBPHON AEATEIbHOCTH

2.1.37 | MeTopl KOHTPOJIS U aHaJIM3a BEIIECTB

2.1.38 | Metposorus, cTaHIapTU3aNsA H CepTUPHUKAIHS

2.1.39 | OCHOBBI KOMMYHHUKAILIUW U TPABOBOU KYJIBTYpPbI

2.1.40 | [IpaBoBeneHue

2.1.41 | IIpuknaanHbie aceKThl (U3NKO-XUMUYECKUX 3HAHUI

2.1.42 | ConpoTuBICHAE MaTepHAIOB

2.1.43 | Temmoduzmka

2.1.44 | ®u3uKo-XxMMHUS METALTYPrUueCKUX IPOLIECCOB U CUCTEM

2.1.45 | OcHOBBI 0€30MACHOCTH METAJLTYPTrHUECKUX TEXHOJIOTHI

2.1.46 | OcHOBBI (HOPMHUPOBAHUS MUPOBO33PEHUS B MPOPECCHOHATBHOM AEATEIbHOCTH

2.1.47 | ®usuka

2.1.48 | ®uznueckass XUMHUS

2.1.49 | dunocopus

2.1.50 | Oxomormyeckue MpodIeMbl METaJLTy prHYECKOT0 IIPON3BOICTBA

2.1.51 | Okonorus

2.1.52 | DOxoHOMHUECKAST TCOPUS

2.1.53 | BceoOras ucropust

2.1.54 | UndopmaTuka

2.1.55 | Ucropus Poccun

2.1.56 | KommpioTepHas rpaduka

2.1.57 | O3HaKOMHUTENIbHAs [IPAKTHUKA

2.1.58 | OcHOBBI KpHcTaIOrpaduu ¥ MUHEPATIOTHH

2.1.59 | Pycckuii sS3bIK U KyJIbTYpa peuu

2.1.60 | YueOHast mpakTuka

2.1.61 | XuMmus MeTamioB

2.1.62 | be3onacHOCTh KHU3HEAEATEILHOCTH

2.1.63 | BBenenne B CrieliuajibHOCTh

2.1.64 | Xumus

2.2 | AucuuminHbl (MOIY/IHM) U PAKTHKH, 1IJIS1 KOTOPBIX OCBOEHHE JAHHOW JUCHHMIJIMHBI (MOIYJIs]) HEOOX0ITMMO KaK
npeiIecTBYIoOLIee:

2.2.1 | TocynapcTBeHHast UTOTOBasl aTTECTAIUS

2.2.2 [[ToaroroBka K MpoLeAype 3alIUThl BEITYCKHOW KBATU(QHUKAIIMOHHON pabOThI

2.2.3 | Ilpoueaypa 3amiuThl BBITYCKHOM KBaTH(PHUKALIMOHHONW PabOTHI

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHMS JUCIIUTIINHBI
(MOZY.JIS)

OlMK-1: CnocobeH pelwaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MOAeNMpPoBaHuU,
MaTemMaTM4YeCcKOro aHanusa, eCTeCTBeHHOHay4Hble U 06LeNHKeHePHbIe 3HaHUS

MOTIK-1.3: BnageeT: HaBblkaMy MaTeMaTU4ECKOro aHanuaa n MogenmpoBaHns

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBUSA NapaMeTpoB TEXHOMNOMMYECKOro npouecca, NporHo3mpoBaTh
noBefeHMe NpoLecca Ha OCHOBE MaTeMaTMYECKUX MOoAenen

NOIK-1.1: 3HaeT: hn3nKO-XUMMUYECKME OCHOBBLI U METOAbI MaTEMATUYECKOroO MOAENMPOBAHNS MeTannypruyeckmx
NpoLLeCCOB MOMYyYeHUS LIBETHbIX MEeTannos

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

NOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOW TEXHOMOMMU, OObEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: 0OCHOBbI NPOEKTUPOBAHNS TEXHUYECKMX OOBEKTOB, CUCTEM M TEXHOITOMMYECKMX MPOLECCOB;
OCHOBbI 3KOHOMUYECKMX, KONMOMMHYECKNX N coLManbHbIX OCOOEHHOCTEN MeTannyprnyeckoro NponM3BoACTBa

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AeATENbHOCTH

OlMK-4: Cnoco6eH NpoBoAUTL U3MepeHUs U HabnoaeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
o6GpabaTtbiBaTb U NpeAcTaBNATbL IKCNepUMeHTalNbHble AaHHble

MOIK-4.1: 3HaeT: oCHOBbI METPOSIOMKN, MeToabl 00paboTKM 3KCNEPUMEHTArbHbIX AaHHbIX

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbBIE CPEACTBA U3MEPEHUS, MaTeMaTUYECKMIA annapart Ans obpaboTku n




aHalnm3a SKcrnepunMeHTarbHbIX AaHHbIX

NOrK-4.3: BnageeT: HaBblkaMu NpoOBeAEHUSA U3MEPEHMIN N X 0BpaboTkm

OlNK-5: CnocobeH pelwaTtb Hay4HO-UCccnegoBaTebCKMe 3a4ayum Npu ocyLwecTBIeHMU NpodecCnoHanHomn
AeATeNIbHOCTU C NPUMEeHeHeM COBpPEeMEeHHbIX I/IHCI:)OpMaLI,VIOHHbIX TeXHONormm un NPUKNagHbIX annapaTtHo-
nporpaMmMHbIX cpeacTB

MOIK-5.3: BrniageeT: HaBblkaMy aHanu3a pesynbTaToB BbINOSIHEHWUS HAy4YHO-TEXHUYECKMX 3aday B
npodeccnoHansHon AeaTensHOCTU

MOIK-5.2: YMeeT: npuMeHsATb MHpOPMaLMOHHbIE TEXHOMNOMMM 1 NPOrpaMMHoe obecnedeHne Ans peLleHnsi HaydHo-
nccregoBaTenbCkMx 3agady B 06nacTv nonyvYeHns LUBETHbIX MeTanoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHOPMAaLIMOHHbIX TEXHOMNOMIA U NPUKNaAHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OlK-6: Cnoco6eH NnpMHUMaTb 060CHOBaHHbIE TEXHUYECKUE pelleHUs B Npod)eCCUOHaNbLHOWN AeATeNbHOCTH,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TeEXHUYEeCKue cpeacTBa U TeXHONornmn

NOrMK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLIMIO O TEXHONOMMYECKOM npoLecce no pesynbTataM MOHUTOPUHIa n
npuHMMaTb 060CHOBaHHbIE PELLEHNUS

NOIK-6.3: Bnageet: HaBblkaMun Bbibopa adhpeKkTUBHbIX M Be30nacHbIX TEXHUYECKUE CpeacTB U TEXHOMNOMI

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHOOMMYECKMX MPOLLECCOB NOSTyYEHUs LIBETHBIX METanoB

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaABNATb U MPUMEHATb TeXHUYECKYHO AOKYMEHTaLMUIo, CBA3aHHYIO C
npodeccnoHanbHON AEeATENbLHOCTbLIO, B COOTBETCTBUM C AEACTBYHOLWMMN HOPMATUBHLIMWU AOKYMEHTaMm1
MeTannypruiyeckon otpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTABIEHUS N UCMONBb30BaHNS] HOPMATUBHBIX JOKYMEHTOB MeTanlypruieckon otpacnm

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHOMOMM-4EeCKOro npoLecca 1 npMHuMaThb
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMy COCTaBIIEHUS Y MPUMEHEHUSI TEXHUYECKOW AOKYMEHTaLMM NOSNyYEeHUs LIBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpepe-nATb OpraHN3aunoHHbIe U TeXHU4YeCKne Mepbl No BbINOJTIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHUN NNaBUNbHbIM nepeaenom nNnpom3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLlEHMBATb KA4YeCTBO U COOTBETCTBUE TEXHUYECKUM YCMOBUSIM (TEXHOIOTMYECKMM perfliameHTam) cbipbs (LUMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCITOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnaeMbiX MaTepmanos, NoKa3aHum
KOHTPOSbHO-M3MEpPUTESbHBIX MPMOOPOB M BU3yarbHbIX Ha0MOAEHUN;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COAEpXaHNsl MeTansa 1 XMMUYeCKoro cocTtaBa LUMXTbl BeAeHWe npoLecca
nnaBKu B pexunmax, obecneyvmBaroLlLmx MakCMMarbHOe U3BreYeHne metanna u BoiXO4 rogHoro;

- KOPPEKTMPOBATL NPOLECChI NnaBku obaBneHnem rnocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOISI COCTOSIHMSA 060pYyA0BaHMSA U BCMOMOraTerbHbIX MaTepuaroB Afsi Npouecca NiaBfeHns B NneYu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN N5t PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
noAroToBkM U BeAeHUA NnaBkn, pas3niMBKKA MeTanna;

- MOHUTOPUHra yCTaHOBJI€HHbIX PEXUMOB N KOHTPOJTIMPYyEeMbIX NapamMeTpoB Be4eHUA NpoLeCcCOoB NiaBkKu
(nepennaBku 1 padhnHNPOBAHUA LIBETHBIX METaNMoB, NNaBku pya, KOHLUEHTPaToB, arnoMepara, orapka 1 CrnnaBoB,
(PbIOMUHIOBAHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbIX BUA0B U TUMNOB;

- BbIIBMIEHNS MPUYMH HEFaTMBHbIX UBMEHEHUI NAapaMeTPOB 1 NoKasaTenen npoLecca nnaBku,;

- onpegeneHns Mep No yCTpaHeHWo HEMOoNagoK B paboTe NeyvHbIX arperaToB 1 BCnomoraTensHoro obopynoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNneHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U S3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS kadecTBa npodyKumm (paboT, ycnyr);

- BEAEHWSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTAUMU Ha ByMaXkHbIX U (MN) SNEKTPOHHBbIX HOCUTENNAX

WIMK-1.1.1: 3HaerT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapakTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuia obcnyXnBaHms
M aKcnnyaTauum NpUMEHsiIEMbIX B MMPOMETanyprun NiaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pyoHOTEPMUYECKNX, 06eAHUTENBHbIX NeYen, neven BaHokoBa, KUCITOPO4HO-B3BELLEHHOWN N KUCITOPOAHO-GhaKeNbHOM
NnfaBKK, NEKTPOAYroBbIX, UHOYKUMOHHBLIX neven, (PbloMUHr-neyen, Benbu-neyemn, KOHBepTePOB, paddMHUPOBOYHbIX
KOTMNOB;

- CXEMbl TEXHOMOrMYEeCKoM 0OBA3KM Neyn, NogaLmnx U OTBOASLLMX BO34YXONPOBOAOB, ra3oxon0B,
3ANeKTpoCcHabXeHWs, KNCMOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYNALUN 1
oxnaxaeHus,

- OCHOBHblE€ METannypruyeckne TeXHONOrMmM NPon3BOACTBaA TAXKENbIX LBETHLIX METANMNoB, nanyeckme npoLeccsl n
XMMUYECKNe peakLumn npoLiecca nnasku LIBETHbIX METarMNoB 1 CMMaBoB;

- thakTOpbI, BNMSOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpasneHus nmu;

- OEVCTBYIOLLME CTaHAAPTbl, TEXHUYECKNE YCIOBUSA, MNOMOXEHUS Y MHCTPYKLMMN MO COCTABMEHNIO 1 OCOPMIIEHUIO
TEXHUYECKOWN U YYETHON AOKYMEHTaUWK;

- cneumanu3“poBaHHOE NporpamMmmMHoe obecnedeHne NaBuibHOIO y4acTKa;




- TpeGoBaHWs OXpaHbl TPyAa, NPOMbILLIIEHHON, 3KOMOTMYECKON 1 NoXapHoW 6e30MacHOCTY Ha MaBUITbHOM y4acTke

MK-1.2: CnocobeH opraHnzoBaTb paboTy pabOTHMKOB NMaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannoB

WMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLiecca nnaBKy;

- OLleHMBaTb Ka4yeCcTBO NpoBeAeHMs paboTHMKAMM TEXHUYECKON ANArHOCTUKK, TEKYLLUNX U KanuTasnbHbIX PEMOHTOB
nnaBWibHOIrO 00OpyAOBaHUS

WIMK-1.2.1: 3HaeT:

- IPOM3BOACTBEHHO-TEXHUYECKNE UHCTPYKLMN N TEXHONOMMYECKME MHCTPYKLMM MO NpoLieccam nnaBku;
- 3Ha4YeHUs1 NpeaesnbHO AOMYCTUMBIX BbIOPOCOB 3arpsi3HSItOLLMX BELLLECTB B OKPYXXaloLLYIO CPeay;

- OCHOBbI 9KOHOMWKMW, OpPraHn3aLumn Npon3BoAcTBa, Tpyaa U ynpasreHus

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPONS1 BbINMOMHEHUS NPOM3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- OpraHv3aumy BbINOMHEHUSA PabOTHUKAMK TEXHNYECKOTo 06CNyXNBaHWS, perfaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pEeMOHTOB 000pya0BaHMS HA NNAaBUIIbBHOM Y4YacTKe;

- KOHTpONs cobnogeHns paboTHMKaMK TPYAOBOW AUCLIMNIIMHBI, TpeboBaHMI OXpaHbl Tpyaa, NoXapHOM,
NMPOMBILLIIEHHON U 3Konormyeckon 6esonacHocTu

MK-1.3: CnocobeH onpepensaTb OpraHN3aunoHHbIe U TeXHUYEeCKNE Mepbl MO BbIMOJIHEHUIO
NPou3BOACTBEHHbIX 3a;:|a|-wu7| KOHBepPTepHbIM nepegesioMm Npon3BoAcTBa TsXenbiX UBETHbIX MeTannoB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobntogeHns TpeboBaHUIN TEXHONMOTMYECKNX MHCTPYKLMI NpoLiecca KOHBEPTMPOBaHUS, onepaTnBHoe
BbISIBNIEHNE N YCTPAHEHME NMPUYUH UX HapyLUEHWs;

- COCTaBIieHNe TEXHNYECKOW AOKYMEHTauumn 4nsg pecypcHoro u opraHMsaumoHHoro obecnevenns npouecca
KOHBEPTUPOBAHWS;

- PyKOBOACTBA 3anvBKOW LUTENHA, 3arpy3kou kBapLeBoro dnitoca 1 XornoaHbIx 06opoToB B KOHBEPTEP;

- MOHUTOPWHra cobrnofeHns yCTaHOBIEHHbIX NapamMeTpoB MnpoLecca KOHBEPTUPOBAHUS, AaBIeHns, pacxoia
KOHBEPTEPHOro Bo3ayxa, TeMnepaTypbl, KOHLEHTpaUMN ABYOKUCU Cepbl B OTXOASALLMX ra3ax, paspexeHus B
NblfIeBOV Kamepe;

- onpegeneHus Mep no yCTpaHeHWIo MPUUYNH HAPYLLIEHNS PEXUMHbIX KapT KOHBEPTUPOBaHUS;

- BeeHUs Y4eTHOWN 1 TEXHONOrMYECKON AOKYMEHTaUMN Ha ByMakHbIX 1 (MK) SNEKTPOHHBIX HOCUTENSAX

NIMK-1.3.2: YmeerT:

- aHanua3npoBaTb CobrnoaeHne peXXMMOB B NPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NONyvYeHne
MaKCMManbHOro U3BreYeHus MmeTanna n MakCMManbHOro BbIXoAa rogHoro;

- KOppeKTMpoBaTb NapaMeTpbl NpoLecca NnaBku - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTPaLUIO ABYOKNCU CEPbI B OTXOASILUX ra3ax, pa3peXeHne B MblfIEBON KaMmepe, COCTaB KOHBEPTEPHbIX
LUIaKOoB;

- BU3yasibHO U C UCMOSb30BaHMEM NpUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NITaBKU, ONpeaensaTb cTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTarsa K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEPA;

- paccuynTbiBaTb MaTepuarnbHble U SHepreTMyeckme NoToKM npoLecca KOHBEPTUPOBAHNS.

UMK-1.3.1: 3Haer:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboThbl U NpaBuna aKkcniyaTaunm MeXaHM3MOB KOHBEPTEPA MOPU3OHTANbLHOIO U BEPTMKAIbHOIO TUMNa, MyCKOBbIX U
BrOKUPYIOLLNX YCTPONCTB, KOHTPOMbHO-M3MEPUTENbHBIX MPMBOPOB, CUCTEM aBapUNHOW CUrHaNM3aLumum,
npucnocobrneHnini U MHCTPYMEHTOB;

- KOHBEpPTEPHbIE TEXHONOMN NPOM3BOACTBA MeaU, HUKENS;

- (bM3nKo-XxMMHYECKne CBONCTBA, COCTAB XXWOKOIO LUTENHA, LUMXTOBLIX, 3aMpaBoOYHbIX MaTepuarsnos, nuraTypbl 1
OTXOOSALLMX rasos;

- CNocoObl BbISIBNEHMS N YCTPAHEHMS HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 0bopyaoBaHus;

- TEXHONOMMYECKME UHCTPYKLIMK MO BbINIaBKe METAnoB B KOHBEPTEPE;

- cneumanuapoBaHHOE NporpamMmmHoe obecrneveHne yyacTka KOHBEPTUPOBaHUS;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha yyYacTke
KOHBEPTUPOBAHWSI.

MK-1.4: CnocobeH opraHnsoBaTb paboTbl paGOTHMKOB KOHBEPTEPHOro nepeperia Npou3BoACTBa TAXKebIX
LBeTHbIX MeTanmnoB

NIMK-1.4.2: Ymeer:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHNIO PErMIaMEHTOB NpoLecca KOHBEPTMPOBAHWS;

- onpeaensaTb BU3yasribHO U MO KOHTPOJTbHO-U3MepUTENbHLIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MnpoLiecca
KOHBEPTUPOBAHUS;

- BblObupaTtb Hanbonee ahpeKkTUBHbLIN BapnaHT peLleHnst paboTHMKaMM NOCTaBMNEHHbIX 3afay C y4eToM
BO3MOXHOCTEWN, PECYPCOB, PUCKOB




NMK-1.4.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO-TeXHI/I"IeCKI/Ie VIHCprKLlI/IM N TeXHosnorn4yeckumne I/IHCprKLI,I/IVI npou,ecca KOHBepTI/IpOBaHI/IFl;
- TpeboBaHWs CTaHAAPTOB U TEXHUYECKMX YCNOBUN, NpeabsBnsieMble K NPOAYKLUK, BbIMYCKaeMOWN y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIGPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPEAY;

- OCHOBbI 9KOHOMWKM, OpPraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

WNIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHni U cobnogeHns paboTHUKaMN TEXHONOMMYECKMNX MHCTPYKLMIA U
pernamMmeHToB;

- opraHu3aumy BbINOIHEHUS PabOTHUKAMM TEXHUYECKOTO 0BCNYXNBaHWSA, PErMaMEHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 060pyAOBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpOnsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLUMNMHBI, TpeBOBaHMI OXpaHbl TPYAa, NOXaPHOMN,
NMPOMBILLITEHHOW U 3KONornyeckon 6e3onacHocTn

NK-1.5: Cnoco6eH onpegenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMe Mepbl NO BbINOJTHEHUIO
nMpon3BOoACTBEHHbIX 3alaHUN B OTAENEeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannypruieckoro
npoun3BoACTBaA TAXeNbIX UBETHbIX MeTanmnoB

WIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKMN TEXHUYECKOIO COCTOSIHWUS OCHOBHOIO, BCMOMOraTensHoro o6opygoBaHus U TEXHONOMMYecKom 06BA3KM
arperaToB rmapoMeTarnyprmiyeckoro Npon3BoaCcTBa TSXKeNbIX LBETHbIX METAIIIOB;

- pa3paboTKn Mep No yCTPaHEHMWIO NepexoasLLmxX N NPodUNakTUKe TUMOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIIEHHbIX
peXMMoB paboThl, HENONAAOK U BHEMNMAHOBBLIX NPOCTOEB 060PYAOBaHMS;

- onpeaeneHnst Mep Nno npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa NepepadoTKmn NOCTynarLwmx B
rmapomeTannyprmyeckoe npon3BoACcTBO MaTepuarnos;

- NPUHSATUSA PELLEHUI O pexnmax o6paboTku NOCTyNMBLLMX B NepepaboTKy LUMXTbl, PACTBOPOB, NybMbl, MMApaToB,
CMEeKOoB, LWIaMoB, 060OPOTHBLIX PAaCTBOPOB, MPOMbIBHbIX U CTOYHBLIX BOA, NPOAYKTOB BbILLEeNavnBaHms u
Knaccudmkawumu;

- opraHM3auun TEXHUYECKM NpaBUilbHON 3KCMyaTaumMmM OCHOBHOIO M BCromoraTenbHoro obopyaosaHus,
TEXHOMOrM4ecKom 06BA3KM U KOHTPONBHO-N3MEPUTENBHBIX YCTPOMUCTB B OTAEMNEHUM OCHOBHbIX onepaLmm
rmapomeTannyprnmyeckoro npomM3BoacCTBa;

- BeleHNs1 y4ETHOM U TEXHOMNOMMYECKON AOKYMEHTALMN Ha BYyMaXKHbIX U (MK) 3NEKTPOHHBLIX HOCUTENAX B OTAENEHWM
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NIMK-1.5.2: YmeerT:

- MCnonb3oBaTb MHOPMALMOHHbIE TEXHOMOMMM N CpeACcTBa ANsl aHann3a U NPoBeAEHNS pac4eTOB NapaMeTpoB,
PEeXMMOB M NMokasaTenen npolecca rmapoMeTanyprmieckoro Npon3BoACTBa TSHXKENbIX LBETHLIX METarsoB;

- BblAEPXXMBATb TEXHOJOTMYECKME PEXMMBI HA 3a4aHHOM YPOBHE MO NOKa3aHUSM KOHTPOMNbHO-U3MEPUTESNbHbIX
NpnbopoB 1 AaHHLIM aHaINM30B;

- KOPPEKTMPOBATL KITHOYEBbLIE MAapaMeTPbl TEXHOMOMMYECKMX MPOLECCOB rMapomeTan-nypriieckoro nponM3BoacTea
TSDKENbIX LIBETHBIX METAsOB, BIMSAIOLWME HA KA4eCTBO NosTy4aemMon NpoayKumm;

- YNpaBnsiTb NpoLeccamu rmapomeTannypruyeckon nepepaboTku pyq U KOHLEHTPATOB TSXKENbIX LIBETHbIX
MeTarnnoB, NPOMpPaCcTBOPOB, MPOMbIBHbIX Y CTOYHbIX BOZ;

- KOHTPONMpPOBaTb NPaBWUIIBHOCTb HACTPOVKM NapamMeTpPoB TEXHONOMMYECKNX arperaTtoB rmgpomMeTanypruieckoro
Nnpon3BoACTBa;

- BbISABNATb HApPYLLEHMS NpaBui aKCnnyaTaumm n TeXHM4eckoro obenyxueaHmsa obopyaoBaHums
rmapomeTannyprmyeckoro NpoM3BoACTBa TSKEMbIX LIBETHbIX MeTannos

NMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, HAa3Ha4YeHne, NPUHLMN OENCTBUSA, TEXHUYECKME XapaKTEPUCTUKN, Npasuna
obcnyxxuBaHua 1 aKkcnnyataumMm rmgpomeTannyprudeckoro obopygosaHus (B TOM Yncrne cocyaos, paboTaroLmx no
OaBIEHNEM) N TEXHOSOMMYECKON apMaTypbl (3aNOpHON U pPerynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO X03ANCTBA, 4O3MPOBOYHLIX U MOAAMLLMX YCTPONCTB U MEXAHN3MOB), MPUMEHSIEMbIX KOHTPOJSIbHO-
N3mMepuTenbHbIX NPUOOPOB, CPeaCcTB aBTOMATUKM U CUTHaANU3aumm B oTAeNeHNN OCHOBHLIX onepauui
rMapomMeTansypruyeckoro NpoM3BOACTBa;

- NPON3BOACTBEHHO-TEXHNYECKNE, TEXHONOMMYECKNE NHCTPYKLMN MO BEAEHUIO Onepauuin rmapomMeTanyprniyeckoro
NpPOn3BOACTBA TAXKENbIX LIBETHbIX METAINOB,

- CNOCOoObI BbISIBIEHMS U PErMAMEHT AEUCTBWIA MO YCTPAHEHMIO BbISIBNEHHbLIX HEMCNPAaBHOCTEN M OTKITOHEHWI B
pexumax paboTel 000pya0oBaHNS B OTAENEHNN OCHOBHbIX Onepauuii rmapoMeTanypruyeckoro Nnpon3BoACTBa;

- TEOPUIO U TEXHOMOIUIO TMAPOMETaNypPrnyeckoro NpoM3BoACTBa TSHKENMbIX LIBETHbIX METASIIOB;

- UHCTPYKUUK No obecneveHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXaLLUMX AparoLeHHbIe
MeTannsbl;

- TpeboBaHMsi oxpaHbl TpyAa, NPOM3BOLACTBEHHON CaHUTapWUX, NPOMbILLIIEHHON, 3KONOTMYECKOM, NMOXapPHOM 1
XUMUYeCKOM 6e30NacHOCTM B OTAENEHNM OCHOBHbIX ONepaLuin rmgpomeTanyprmyeckoro NponM3BoacTea.

MK-1.6: Cnoco6eH opraHusoBaTb paboTbl pabOTHUKOB OTAENEHU OCHOB-HbIX onepauun npouecca
rmapomMeTanlyprmiyeckoro npou3BoACTBa TAXKENbIX UBETHbIX MeTannos

NIMK-1.6.2: YmeerT:




- onpeaensite BU3yasibHO U MO KOHTPOIbHO-U3MePUTENbHBIM Npubopam cobriogeHre 3agaHHbIX PEXMMOB Ha
arperartax oTAeneHUs rMapomeTanslypruiyeckoro Npou3BoAcCTBa;

- OLIeHMBATL PUCKU 1 OMpeaensTe Mepbl No obecrneyeHno 6e30MacHOCTV TEXHOMOMYECKMX NPOLIECCOB B OTAENeHUN
rMAPOMETANNYPrMiyeckoro Npon3BoacTea

WNIMK-1.6.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO—TeXHI/I"IeCKI/Ie N TeXHOJIorm4yeckue I/IHCprKLl,I/II/I, TexHonornyeckme KaprI, pernameHTbl,
perynupyoLlue nopaaokK U npasuna BeAeHUsa npoLeccoB B OTAENEHUN TMAPOo-MeTannyprm4eckoro npon3BoacTBea;

- Q)Msmxo—xmmmqecme npoueccu, I/ICI'IOJ'Ib3yeMbIe B FI/IApOMeTaJ'IJ'IprVILIeCKOM I'IpOI/ISBO,EI,CTBe TAXenbIX UBETHbIX
MeTanmnos;

- UIHCTPYKUMUM No obecneyvyeHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPKALLMX AparoLeHHble
MeTannbl;

- OCHOBbI 9KOHOMUKM, OpraH13aLuy NPou3BoACTBa, TPYAa U YNpaBreHust B rmapoMeTaniyprmieckomMm npou3BoACTBE;
- OCHOBbI MEHEKMEHTA 1 KOPNOPATUBHOM 3TUKM, MPUHLIMILI MOBbILLEHUS KAYeCTBa TPYAOBOM XU3HW KOSNEKTUBA

UIMK-1.6.3:

Bnageet HaBblkamu:

- KOHTPOISI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKNX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN pabOTHUKOB NMPW OTKIMOHEHNSX U COOsIX B BEOEHNM OCHOBHbIX Onepaumin npouecca
NPON3BOACTBA TSXKenbIX LBETHbIX METaIoB;

- KOHTpONs cobnogeHnst paboTHMKaMu TpeboBaHMIM OXpaHbl Tpyada, NOXapHON, MPOMBbILLITEHHOW, XMMUYECKON U
aKonornyeckon besonacHocTn

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUUYECKUN aHaNN3 U CUHTe3 MH(hopMauum, NPUMEHATb
CUCTEMHbIN Noaxoa ANsl peLeHNs NoCTaBNeHHbIX 3agay

NYK-1.1: HaxoguT u aHanusnpyeTt nMmetoLLyoca nHopMaLmio Ans peLleHrs nocTaBneHHbIX 3agaq

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He4oCTaTKOB

NYK-1.2: Npegnaraet nyTu pelieH1s 3agaqm Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpeaenAaTb Kpyr 3agayd B paMKax NOCTaBNIEHHOW Lenu m Bbl6VIpaTb onTumManbHbIle
cnocobbl ux peweHnsa, ncxoga m3 p,eﬁCTBVIOMMX npaBoBbIX HOPM, MMeHLNXCcA peCcypcoB U orpaHquHMﬁ

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOMHUTENEN AN pelleHns 3agayum

NYK-2.3: NpoBOANT TEXHUKO — SKOHOMMYECKOE 0BOCHOBaHME, aHanM3npyeT afekBaTHOCTb NPUHUMAaEMBbIX peLLEeHNi
C y4eTOM OENCTBYIOLLUX NPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble CNocobbl peLleHnst 3agad

YK-4: Cnoco6eH ocyLecTBNATL AeNOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMEHHOMN (hopMax Ha
rocynapcTBeHHOM sa3bike Poccuiickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbiGnpaeT KOMMyHUKATUBHbIE TEXHOMOMMN OBLLIEHMS HA FOCYAapCTBEHHOM M MHOCTPAHHOM Si3blkax

NYK-4.3: BbinonHAeT nepeBo NpodeccroHarbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) Ha rocy4apCTBEHHbIN S3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTB.I'IFleT 4OeNoBYyro nepernncky Ha rocygapCTtBe€HHOM U MHOCTPaHHOM A3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble gedeKTonornyeckme 3HaHUsi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormiyeckne aHaHns Bo BCex cpepax AeATEeNbHOCTU

NYK-9.3: CoBepLueHCTBYeT AeeKkTonornyeckme 3HaHus

NYK-9.2: BbibnpaeT meToabl U NPMEMbI OLIEHKN NpodhecCnoHanbLHoOn cpeabl

B pe3yabTaTe ocBOeHHS THCHHILTHHBI (MOIYJIsI) 00y4alOIIUTiCS TOKEH

3.1 (3HaTh:

3.1.1 [ . TeopeTndeckue NONOKEHUS METAILTYPrHIECKUX POIECCOB, HCIIONIB3YyEMBIX ATl KOMIUIEKCHOH mepepaboTKu
CBHUHILIOBBIX PYJ U KOHLIEHTPATOB.

3.1.2 | 2. 3aKkOHOMEPHOCTH, HHTEHCU(PHUKALIUH TUPO- U TUAPOMETAIUTYPIHYECKHUX MPOLECCOB, IPEANOCHIIKH, UCIIONb3YEMBIE TIPH
CO311aHUHU OE30TXOHBIX TEXHOJIOTHIECKHX CXEM.

3.1.3 | 3. MeTo10510THYECKUE OCHOBBI IIPOIIECCHOTO TOIX0/1A.

3.1.4 | 4. OcHOBBI TEPMOAWHAMUKH U KHHETUKH, MEXaHU3MBI IIPOLIECCOB IUIABKY, BBIIIEIAYMBAHUS, PA3ACTICHUS U OCAXKACHUS
METaJUIOB, KOHIICHTPUPOBAHHSI PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOXKUBAHISI ITYJIBIT U TIPOMBIBKH OCAJIKOB.

3.1.5|5. YcTpoiicTBO ¥ MPUHLIUI ACHCTBUS alllapaToB, HAIIPABICHHUS UX PA3BUTHS H COBEPIICHCTBOBAHHS.

3.2 | YmeTh:

3.2.1 | 1. BerbnpaTh IpONMUCH XUMUIECKUX PEAKINH METALTYPIHIECKIX ITPOIECCOB TSI NX (PU3UKO-XUMHUYIECKOTO aHAIH3a.

3.2.2 (2. ®opMynupoBaTh PEKOMEHIAINH IT0 MHTCHCH(HUKAIIH TIPOIecca U YITy4YIIeHNS KadeCcTBa MPOTYKIIHH.

3.2.3 | 3. ®opmyupoBaTh 3a4a4YH IPOIECCHOTO MOAXO0A MOTyYCHHUS CBUHIIA U COITYTCTBYIOIIUX 3JIEMEHTOB.




3.2.4 [ 4. BerbupaTts HEOOXOANMBIA MaTeMaTHYECKHH anmapaT UCCIIeJOBAaHNUS TEPMOJMHAMUKY M KHHETHKH IIpoliecca, U
MEXaHHU3MOB IepepabOTKH CBUHIIOBBIX Py, U KOHIIGHTPATOB.

3.2.5 (5. Mcnonb30BaTh METOAOIOTHIO TEXHOJIOTHYECKHX PACYETOB I BEIOOpAa OCHOBHOTO 000pPYJOBaHHUSI.

3.3 | Banagersn:

3.3.1| 1. HaBbIkamM# ONMUACKHIBATH METAIUTYPrHUECKUE MTPOIECCHI POIMMCAMU XUMHYCSCKUX PEAKIHiA U MPOBOIUTH UX (PU3HKO-
XUMHAYECKUH aHAJIN3.

3.3.2 | 2. HaBelkaMu MNPOBOAWUTL aHAJIN3 TEXHUKO-OKOHOMHUYCCKUX MoKazaTesei IpouecCoB, IPUHUMATD TEXHOJIOTHICCKU
000CHOBaHHBIC PEIICHUS.

3.3.3 | 3. HaBbIkamMu peaau30BbIBATh 334241 [IPOLECCHOIO MOAX0/a MOJIyYEHHs CBUHIIA U COIyTCTBYIOIUX 3JIEMEHTOB.

3.3.4 (4. IIpuMeHATs MaTEMaTHIECKHH armapar Uit HCCICIOBAHUS H3yJaeMBIX IPOIECCOB M MEXaHU3MOB IEPePadOTKH
CBUHIIOBBIX PY/[, U KOHLIEHTPATOB.

3.3.5| 5. HaBbIkamMu BHITIOJTHATH TEXHOJOTHUECKHE PACUETHI IO BEIOOPY OCHOBHOTO 000PY/IOBAHUS C UCTIOIE30BaHHEM
cymecTByromux I T-TexHomorui.
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