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1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

-3HAKOMCTBO € COBPEMEHHBIMU METOAAMU TTOJTYUCHUS JICTKUX U PEAKUX METAJIIOB,
-U3y4YCHUEC TEXHOJIOTUU MPONU3BOACTBA HA OCHOBE CXOKECTH (bHSMKO—XMMHHeCKI/IX CBOMCTB JIETKUX METAJLJIOB.

1.1 3agaumn

Ipouecc n3ydeHns: QUCHUILIMHBI HATIPABIICH Ha ()OPMUPOBAHKE CICIYIONINX KOMIICTCHIINI:

-TOTOBHOCTH COYETATh TCOPHUIO U IIPAKTUKY U1 PCLICHHS MEXKCHEPHBIX 3a/1a4;

-CTIOCOOHOCTH MPUMEHSTH B IPAKTUIECKOH EATETHHOCTH MPUHITUITEI PAIIMOHATBHOTO UCTIOIH30BaHUS MPUPOTHBIX PECYPCOB U
3aIIUTHI OKPYIKAOLICH CPE/Ibl;

-yMETh BBIOMpATh CPEICTBAa U3MEPEHHI B COOTBETCTBUH C TPEOYEeMOil TOYHOCTEIO M YCIIOBHSAMHE IKCILTyaTalllH;

-CTIOCOOHOCTH OCYIIECTBISITh U KOPPEKTUPOBATH TEXHOJIOTHYESCKHE MPOIIECCHl B METAJUTYPTUH M MaTepHanooOpaboTke;

-YMETh BBISIBISITE OOBEKTHI [UIS YIIUIICHAS B TEXHUKE M TEXHOIIOTHU;.

2. MECTO JUCIIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

[uxx (pa3aen) OIT: | B1.0.10

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 | ObopynoBaHUE THIPOMETATUTYPTUISCKUX 3aBOJIOB

2.1.2 | ObopymoBaHUE MUPOMETAILTYPTUICCKHUX 3aBOJIOB

2.13 HpOGKTI/IpOBaHI/Ie M JIOTUCTHKA TEXHOJOTHYCCKUX IPOLICCCOB

2.1.4 | TeopeTHuueckre OCHOBBI HOBBIX MHUPOMETALTYPIrHYSCKUX MPOLIECCOB

2.1.5 | Teopust THAPOMETATUTYPIHYECKHUX MPOLIECCOB

2.1.6 | Teopusi MeTaIypru4ecKuX MPOIECCOB

2.1.7 | Teopust akcriepuMeHTa

2.1.8 | Teopust 31€KTPOXUMUYECKUX MIPOLECCOB

2.1.9 | MarepuanoseneHue

2.1.10 | Merannosenenue

2.1.11 | Metamtyprus 6J1aropoJHbIX U pelKUX METaIOB

2.1.12 | Metanmyprus TSXKeIbIX LBETHBIX METAJIOB

2.1.13 | Oborarenne MmojIe3HbIX HCKOIAEMBIX

2.1.14 | OcHOBBI OOIIEHH)KEHEPHBIX 3HAHUIH

2.1.15 | IIpukagHBIe OCHOBHI MTPO(ECCHOHANBHBIX 3HAHUH

2.1.16 | TemnoTexHuKa

2.1.17 | DOneKTpOTEeXHHUKA U DJICKTPOHHUKA

2.1.18 | Beiciast MaTeMaTHKa

2.1.19 | MnocTpaHHBIN A3bIK

2.1.20 | MaremaTn4eckie M eCTECTBEHHO-HayJHBIC acIIeKTHl MPo(eCCHOHANBHON AeATEITFHOCTH

2.1.21 | MeTozas! KOHTPOJIS U aHaJIM3a BEIIECTB

2.1.22 | Metposiorus, cTaHAapTH3aNUsA U CepTUGHUKAUSI

2.1.23 | OCcHOBBI KOMMYHHUKAIIUW U TPABOBOW KYJBTYPbI

2.1.24 | IIpaBoBeneHue

2.1.25 | IIpuknagabie acmeKTsl (H3UKO-XUMUUECKUX 3HAHUI

2.1.26 | ConpoTuBICHHE MaTEPUAIOB

2.1.27 | Temno¢pusnka

2.1.28 | ®U3UKO-XUMHUST METALTYPTUYECKUX MPOIECCOB U CUCTEM

2.1.29 | OcHOBBI 6€30MaCHOCTH METATYPTUYECKAX TEXHOIOTUI

2.1.30 | OcHOBBI (hOpPMHUPOBAHUST MUPOBO33PEHHS B MPOPECCUOHATIBHON NESITEIbHOCTH

2.1.31 | ®usuka

2.1.32 | ®usnueckass XUMUS

2.1.33 | dunocodust

2.1.34 | Oxomoruyeckne MpoOIIeMbl METALTYPIHIECKOTO TTPOM3BOICTBA

2.1.35 | Dxonorus

2.1.36 | DxoHOMHYECKas TeOpUs

2.1.37 | Bceobuias ucropus

2.1.38 | UndopmaTuka

2.1.39 | Ucropus Poccun




2.1.40 | KomnberoTepHas rpaduka

2.1.41 | O3HakoMUTENbHAS IPAKTHKA

2.1.42 | OcHOBHI KpHCTAILIOTpaduH U MUHEPAJIOT U

2.1.43 | Pycckuii S3bIK U KyJNbTYypa peyuu

2.1.44 | YyeOHast mpakTHKa

2.1.45 | XuMus MeTamioB

2.1.46 | bezonacHOCTb KU3HENEATEILHOCTH

2.1.47 | BBenenue B CIIEIUAILHOCTD

2.1.48 | Xumus

2.2 | JucuMmimHbl (MOTY/IN) U MPAKTHKH, 1Sl KOTOPBIX OCBOEHHE TAHHON TUCHUTIINHBI (MOXY/IsS) HEOOX0THMO KaK
npeanecTByee:

2.2.1 | TocynapcTBeHHast HTOrOBasi aTTECTALIMS

2.2.2 | 3amuTa BBITYCKHON KBaJTM(UKAIIMOHHON paboThI

2.2.3 [ Meramryprusi CBUHIIA U COITyTCTBYIOIIUX 3JIEMEHTOB

2.2.4 | Merannyprusi LIMHKa U COIIyTCTBYIOLIUX 3JIEMEHTOB

2.2.5 | OCHOBBI IPOEKTUPOBAHUS U CTPOUTEIBHOE AEIIO0

2.2.6 | TloaroroBka K MpoIeIype 3alIUThl BBITYCKHON KBaTH(HUKAIIMOHHOW PaOOTHI

2.2.7 | llpeaaurioMHasl IpakTHKa

2.2.8 | DKOHOMHMKA U YIPaBJIE€HUE HA MPEANPUITUI

3. KOMIIETEHIIMY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AUCLIATLIMHBI
(MOZY.JI)

OMNK-1: Cnoco6eH pelwaTb 3agayv npod)ecCUOHaNbHOWN AeATEeNbLHOCTU, MPUMEHASA MeToAbl MOAeNUPOBaHUs,
MaTemMaTM4eCcKOro aHanu3a, eCTeCTBeHHOHay4Hble U 06LeNHKeHePHbIe 3HaHUS

MOIK-1.3: BnageeT: HaBblkaMy MaTeMaTUYeCKOro aHanuaa n mogenmpoBaHus

NOTMK-1.2: YMmeeT: BbIIBNATb NPUYNUHBI HECOOTBETCTBMS NapamMeTpoB TEXHOSOMMYECKOro npoLuecca, NporHo3MpoBaTh
noBefEeHMe NpoLiecca Ha OCHOBE MaTeMaTUYeCKMX Modenen

NOIMK-1.1: 3HaeT: pn3nMKO-XMMMYECKME OCHOBBLI U METOAbI MaTEMATUYECKOrO MOAENMPOBAHNS MeTannyprmyeckmx
NpoLLeCCoB MOMyYeHUs LIBETHbIX MeTannos

OlNK-2: CnocobeH yyacTBOBaTh B NPOEKTUPOBAHUMN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpoLEeCCOB C Y4€TOM 3KOHOMUYECKUX, IKONMOIrMYECKUX U COLMarnbHbIX OrpaHU4YeHumn

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOM TEXHONOMU, 06bekTa, CMCTEMBI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBEKTOB, CUCTEM M TEXHOITOMMYECKMX MPOLECCOB;
OCHOBbI 3KOHOMUYECKUMX, 3KONMOMMHYECKUX N coLManbHbIX 0COBEHHOCTEN MeTannyprnyeckoro NponM3BoACTBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AeATENbHOCTH

OMNK-4: Cnoco6eH NpoBOoAUTL U3MepPeHUs 1 HabnoaeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
o6pabaTbiBaTb U NpeACTaBNATbL IKCNepUMEHTalNbHble AaHHble

NOIK-4.1: 3HaeT: oCHOBbI METPOSIOMNKN, MeToabl 06paboTKM 3KCNEPUMEHTANbHBIX AaHHbIX

MOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbLIE CPeACTBa N3MEPEHUSI, MaTeMaTMYECKUn annapaT ans obpaboTku n
aHanmaa aKcnepuMMeHTarnbHbIX AaHHbIX

MOrK-4.3: BnageeT: HaBblkaMu NPOBEAEHUS U3MEPEHMI N X 0OpaboTkM

OlK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTebCKMe 3a4a4ym Npu ocyLecTBeHMU npoceccnoHanHom
OeATeNbHOCTU C NPUMEHeHNneM COBPEMEHHbIX MH(OPMaLNOHHBLIX TEXHONMOMMI U NPUKNaaHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHUS HayYHO-TEXHUYECKMX 3a4ay B
npodeccnoHanbHON OesaTenbHOCTH

NOTK-5.2: YmeeT: npyMeHaTb MHHOPMALMOHHbBIE TEXHONOMMM U NporpaMMHoe obecneyeHve Ans peweHns HayyYHo-
nccrnegoBaTenbCkMx 3agady B 06nacTtv nonyvYeHus LUBETHbIX MeTannos

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbBIX MHOPMALIMOHHBIX TEXHONOMIA U NPUKIAgHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pellueHusi B NpodeCcCMOoHaNbHON AeATeNIbHOCTH,
BbIGUpaTb 3chheKTUBHbIE U Be3onacHble TEXHUYECKMEe CPpeaACcTBa U TEXHOMOrMn

NOIK-6.2: YmeeT: aHannampoBaTb MHPOpMaLMIO O TEXHOMOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa U
nNpvHUMaTb 060CHOBaHHbIE peLleHuns

MOIK-6.3: BnageeT: HaBblkamMu Bbibopa ahpeKTUBHbIX M Be3onacHbIX TEXHUYECKME CPpeacTB U TEXHOMOMIA

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHONOMYECKMX MPOLLECCOB NOSyYeHUs LIBETHbIX MeTannos




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 COCTaBIEHUS N UCMONb30BaHNS] HOPMATUBHbBIX OKYMEHTOB MeTanlyprmieckon otpacnm

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHONOMM-4eCKOro npouecca 1 npMHuMaThb
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMu COCTaBIEHNSI U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaUMW NONYyYEHNs LBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpepge-nAaATb OpraHN3aunoHHbIe U TeXHU4YeCKne Mepbl No BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHMN NNaBUNbHbIM nepeaenom nNnpom3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLleHMBaTb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCNOBUSM (TEXHOSNTOMYECKUM perfiaMeHTam) Cbipbs (LUNMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCITOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, NoKa3aHum
KOHTPONbHO-U3MEPUTESbHBIX MPUOOPOB M BU3YyarbHbIX HAOMAEHNI;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTU OT COAEepXaHNsl MeTansa n XMMUYeCKOoro cocTaBa LUMXTbl BeAeHWe npoLecca
nnaBKK B pexunmax, obecnevmpanoLlLmnx MakCMMarbHoe U3BreYeHne Mmetanna u BbIXO4 rogHoro;

- KOPPEKTMPOBATL NPOLIECCHI NaBku fobaBneHnem rocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJSI COCTOSIHMSA 060pYA0BaHMSA U BCMOMOraTelibHbIX MaTepuaroB Afs Npouecca NiaBfieHns B Nneyu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN N5t PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKM N BEAEHUS NMaBKW, pa3nMBKA MeTanna;

- MOHUTOPWHIA YCTAaHOBMNEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapamMeTpoB BEAEHMSI NPOLECCOB MNaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANOB, NMaBKW pya, KOHLUEHTPaToB, arnoMepara, orapka 1 CrnmiaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbIIBMIEHNS MPUYMH HEFaTMBHbIX UBMEHEHUI NapaMeTPOB 1 NoKasaTenen npowuecca niaBky;

- onpegeneHns Mep No yCTpaHeHuo HeEMonagok B paboTe NeyvHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanu3a pe3ynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNneHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS KadecTBa npodyKumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALUMM Ha OyMaKHbIX U (MK) 3NEKTPOHHBIX HOCUTENSAX

UIMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayYeHne, TEXHUYECKME XapaKTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuia obcnyXnBaHms
N 3KcnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun nnaBuibHbIX arperaToB: oTpaXaTerbHbIX, LWAXTHBbIX,
pygoHoOTEpMUYECKUX, 06eOHUTENBHBIX NeYen, neven BaHokoBa, KNCNOPOAHO-B3BELLEHHON U KUCIOPOOHO-haKebHON
NfaBkK, NEKTPOAYroBbIX, MHOYKUMOHHBLIX Neven, pbloMUHI-Neyen, Benbu-neyemn, KOHBePTEPOB, PaddMHUPOBOYHbIX
KOTMOB;

- CXE€Mbl TEXHOJOrMYEeCKON 06BA3KN Neyn, nogaroLWwmnx n OTBOASALLMX BO34yXONPOBOAOB, ra30xo40s,
3ANeKTpoCHabXeHWs, KNCIOPOAHbIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYALUN 1
oxXnaxaeHus;

- OCHOBHbIE METAanNNypruieckne TEXHOMNOrMmM NPoOn3BOACTBA TXKENbIX LBETHLIX METANMNOB, U3nyeckme npoLeccsl n
XUMUYECKNE peakLumn npoLecca nnasBku LIBETHbIX METarNoB 1 CMiaBos;

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

- JEVCTBYIOLLME CTaHAAPTbI, TEXHUYECKUE YCIOBUSA, NOMOXEHUS Y MHCTPYKLIMUN MO COCTABMEHUIO N OCOPMIIEHUIO
TEXHUYECKOWN U YY4ETHON AOKYMEHTaLNK;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrnedeHne NaBuUibHOIO y4acTKa;

- TpeboBaHNs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy paboOTHMKOB NMaBUILHOrO Nepeaena NPoOM3BOACTBA TAXeENbIX
LBeTHbIX MeTannoB

NMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeHTOB NpoLiecca NnaBKy;

- OLlEHMBATb Ka4yecTBO NPOBeAEHMS pabOTHMKAMM TEXHUYECKON ONArHOCTUKU, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLUMM NO MpoLueccam niaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLIECTB B OKPY)KalOLLYIO CPEAY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBblkamMu:

- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLNIA 1
pernameHToB;

- opraHv3aumy BbINOMHEHUSA PabOTHUKaMM TEXHNYECKOTO 0BCyXNBaHWS, PerflaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 000pyQOBaHWS HA NNaBUIIbHOM Y4YacTKe;

- KOHTpONs cobntoaeHnst paboTHMKaMK TPYAOBOW OUCLIMINIIMHDI, TpeboBaHWIA OXpaHbl Tpyaa, NoXKapHOMH,




NMPOMBILLITEHHOW U 3KOSorMyeckon 6e3onacHoCTm

MK-1.3: Cnoco6eH onpepgenaTb opraHU3aulMoOHHbIe U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOACTBEHHbIX 3agaHun KOHBEpPTEepPHbIM NepenesniomMm npon3BoAacTBa TAXeNbIX UBETHbIX MeTanmnoB

NIMK-1.3.3: BnageeT HaBblkaMu:

- KOHTpOnsi cobntogeHns TpeboBaHMI TEXHONOMMYECKNX MHCTPYKLUNIA NpoLiecca KOHBEPTUPOBaHUS, OnepaTuBHoOE
BbISIBIIEHWNE W YCTPAHEHUE MPUYMH NX HapYLUEHUS;

- COCTaBIIEHNE TEXHNYECKOW OOKYMEHTaLMn 418 pecypcHOro U opraHM3aumoHHoro obecneyennst npouecca
KOHBEPTUPOBAHWS;

- PYKOBOACTBA 3anMBKOW LUTENHA, 3arpy3Kon KBapLEeBoro dsitoca U XornoaHbix 000poTOB B KOHBEPTEP;

- MOHUTOPWHIa cOOMAEHMS YCTaHOBMNEHHbIX MapaMeTPOoB NpoLecca KOHBEPTUPOBAHNSA, AaBEHUSs, pacxona
KOHBEPTEPHOro BO3ayxa, TemnepaTtypbl, KOHUEHTPaUMM ABYOKUCK CEPbl B OTXOAALLMX ra3ax, pa3pexeHus B NbinesBon
Kamepe;

- onpeaeneHnst Mep no YCTpaHeHUo NPUYUH HapyLLEHUS PEXUMHBIX KapT KOHBEPTUPOBAHMS,

- BeleHNs1 Y4ETHOM U TEXHOMNOMMYECKOWN AOKYMEHTALMM HA OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NIMK-1.3.2: YmeerT:

- aHanu3npoBaTb cobnoaeHne PeXMMOB B NPOLIECCe KOHBEPTUPOBAHUSA, obecnedmnBatoLLmnx nonyyeHme
MaKCUManbHOro U3Brne4YeHns meTanna U MakcumMmarbHOro Bbixoda rogHoro;

- KOppeKTMpOoBaTb NapameTpbl NpoLecca NnaBky - JaBnNeHne, pacxo KOHBEPTEPHOro Bo3ayxa, TemnepaTtypy u
KOHLIEHTpauuio ABYOKNCU Cepbl B OTXOASILUNX ra3ax, pa3pexeHue B NbireBon Kamepe, COCTaB KOHBEPTEPHbIX
LLUIaKOB;

- BM3yaslbHO M C UCMONb30BaHMEM NPMOOPOB KOHTPONMMPOBAaTh X0 KOHBEPTEPHOW NNaBKu, onpeaensite CTaguu un
BPEMS OKOHYaHMSI TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTara K BbIMyCKy, TOTOBHOCTb LUMaka K CrivBy U3
KOHBEpPTEpPa;

- paccunTbiBaTb MaTepuarnbHble U SHEpPreTM4eckme NoToKM NpoLuecca KOHBEPTMPOBAHNS.

NIMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3Ha4YeHMe, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKMNE XapaKTEPUCTUKK, NPUHLIUNbI
paboTbl U NpaBua aKchnyaTauum MeXaHM3MOB KOHBEpPTEPA rOPU30HTaNbHOIO 1 BEPTUKATbHOIO TUMa, NYCKOBbLIX U
GNOKMPYHOLLIMX YCTPOMCTB, KOHTPOSIbHO-M3MEPUTENbHBLIX NMPUOOPOB, CUCTEM aBapPUIHOW CUrHanM3aumm,
NpPUCNocoBeHUn N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMOMMN NPON3BOACTBA MEeAM, HAKENS;

- (bM3nKo-xMMHYeckne CBONCTBA, COCTAB >XMOKOIO LUTENHA, LWMXTOBLIX, 3anpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALLMUX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMST HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 00opyAoBaHus;

- TEXHONOIMYECKNE MHCTPYKLMMN MO BbiNnaBke MeTannoB B KOHBEPTEPE;

- cneumanuaMpoBaHHoe NporpamMmHoe obecneyeHme y4acTka KOHBEPTUPOBAHUS;

- TpeboBaHMsA oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKOl 1 NoXapHoi 6e3onacHoOCTU Ha y4YacTke
KOHBEPTMPOBaHUSI.

MK-1.4: Cnoco6eH opraHuzoBaTb PaboTbl pPaGOTHMKOB KOHBEPTEPHOro nepepenia NpousBoACTBa TAXKeNbIX
LBeTHbIX MeTannoB

NMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHNIO PErNaMeHTOB NpoLecca KOHBEPTUPOBAHNS;

- onpefensiTb BU3yarnbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrtofeHne 3agaHHbIX PEXMMOB MpoLecca
KOHBEPTUPOBAHUS;

- BblbMpaTh Hanbonee aphEKTUBHBIV BapuaHT peLleHns paboTHUKaMy NOCTaBIEHHbIX 3a4ay C y4ETOM
BO3MOXXHOCTEWN, PECYPCOB, PUCKOB

WIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHNYECKNE UHCTPYKLIMU N TEXHOSOMMYECKME NHCTPYKLMM NPOLIEcCa KOHBEPTUPOBAHUS;
- TpeboBaHNst CTaHAAPTOB U TEXHUYECKMX YCINOBUN, NpeabsBAsieMble K NPOAYKLMK, BbIMYCKAEMOWN y4acTKOM
KOHBEPTUPOBAHUS;

- 3HaYeHUs NpeaenbHO JONYCTUMbIX BbIOPOCOB 3arpsi3HSAOLLMX BELLECTB B OKPYXKAIOLLYHO CPeay;

- OCHOBbI 9KOHOMWKMW, OpraHun3aLmm Npon3BoACTBa, Tpyaa U ynpaBreHus

NIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPOS BbIMOMHEHNS MPON3BOACTBEHHbIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX NHCTPYKLMIA 1
pernaMmeHTos;

- OpraHunsaumm BbINONHEHNS paboTHUKaMM TEXHUYECKOro 0BCNYXMBaHUS, PErfMaMeHTHbIX TEKYLLUMX U KanuTanbHbIX
peMOHTOB 060pPYAOBaHMSA Ha y4acTke KOHBEPTUPOBaHWS;

- KOHTpoONs cobntogeHns paboTHMKaMu TPyAOBOW OAUCLMMNMHLI, TPeBOBaHMIM OXpaHbl TPYAa, NOXapHOMW,
NMPOMBILLIIEHHOM U 3Konorm4eckon 6esonacHocTu

MK-1.5: Cnoco6eH onpeaensTb OpraHN3aLMOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3alaHMI B OTAENEHUAX OCHOBHbIX Ofepaluvii npouecca ruapomMeTanilypruiyeckoro
NPOM3BOACTBA TAXerNbIX LBETHbIX MeTannos

WMIMK-1.5.3: BnageeT HaBblkamu:
- NPOBEPKUN TEXHNYECKOIo COCTOAHNA OCHOBHOIO, BCrnomMoratesribHoro O60py,EI.OBaHVI9| N TEXHOMOMMYEeCKOM 00BA3KN




arperaToB rMapoMeTasnypri4eckoro NpoM3BoACTBa TSHKENbIX LIBETHbIX METASIIOB;

- pa3paboTku Mep No YCTPaHEHWI0 NepexoasaLmnx 1 NpodunakTuke TUNOBbIX NMPUYMH OTKIIOHEHUI OT YCTaHOBINEHHbIX
PEXUMOB paboThbl, HENOMNAAO0K U BHEMMAHOBLIX MPOCTOEB 060PYAOBaHNS;

- onpegeneHus Mep no npeaynpexneHuo bpaka 1 NoBbILLEHWIO KayecTBa NepepaboTku NOCTynaoWwmnx B
ruapomMeTannypruyeckoe Npou3BoACTBO MaTeEpPUaros;

- MPUHATMS peLLEHMNI 0 pexxumax o6paboTKy NOCTYNMBLUUX B NepepaboTKy LMXThl, paCTBOPOB, Mynbnbl, IMAPaToB,
CMeKoB, LUNaMoB, 0GOPOTHLIX PACTBOPOB, NMPOMBIBHBIX M CTOYHbLIX BOJ, NPOAYKTOB BbILLENa4ynBaHns u
Knaccudgukauuu;

- OpraHu3auUmmn TEXHUYECKU NPaBUIIbHOM 3KCMyaTaLlmMy OCHOBHOIO M BCNioMOraTenbHOro 060pyaoBaHus,
TEXHOJIOTMYECKON 0OBSAI3KN Y KOHTPOSBbHO-U3MEPUTESbHBIX YCTPOWMCTB B OTAENEHNN OCHOBHbIX Onepaumii
rMapoMeTanyprmieckoro NponsBoaCTBa;

- BEAEHUS YYETHOM 1 TEXHONOMMYECKOW JOKYMEHTaUMMN Ha BYMadKHbIX U (UNn) 3MEKTPOHHBIX HOCUTENSIX B OTAENEHWN
rMapoMeTanypruyeckoro NponsBoacTBa

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHOIOMUI N CpeacTBa A4S aHann3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEeXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro Nnpon3BoACTBa TSXKENbIX LBETHLIX METarsloB;

- BblAEPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOSIbHO-M3MEPUTENBHbBIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomeTan-nypriyeckoro NnponM3BoacTea
TSDKENbIX LBETHBIX METanNNoB, BMSIOLWME Ha Ka4eCTBO NonydyaemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTarniypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKENbIX LBETHLIX METAIIIOB,
NPOMpPacTBOPOB, MPOMbIBHbIX U CTOYHLIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapamMeTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTanypruieckoro
Nnpon3BoOACTBa;

- BbISABIIATb HApYLUEHUS MpaBuIil 3KCnyaTaumMm U TEXHUYECKOro 0bCnyxmBaHusa obopyaoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSHKENbIX LBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepUCTUKK, NpaBuna
obCcny>kMBaHuA 1 aKkcnnyaTaumMm rmapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yncne cocyaos, paboTarowmx no
OaBITEHNEM) N TEXHOJOMMYECKON apMaTypbl (3aMOpHON U perynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOIO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3MepuTenbHbIX I'IpVI60pOB, cpeacTB aBTOMaATUKU U CUTHanNmM3auum B otaeneHnn OCHOBHbIX onepau,vuh
rmapomeTanyprmyeckoro NpomM3BoAacCTBa;

- Npon3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOITIMYECKMEe NHCTPYKUNN MO BeAEHUIO onepau,mﬁ rmapomMeTtannyprm4eckoro
Npon3BOACTBA TAXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMWS U perfaMeHT AEWCTBUI MO YCTPaHEHWIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITIOHEHUI B
pexmmax paboTbl 00opyaoBaHMA B OTAENIEHMM OCHOBHBLIX ONepauuii rmapomMeTanyprmieckoro npon3BoacTBa;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrnyeckoro Npon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannsbl;

- TpeboBaHNs oxpaHbl Tpyaa, NPOU3BOACTBEHHOM CaHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYecKon 6e30nacHOCTM B OTAENEHMM OCHOBHbIX Onepauuin rmgpomeTaniyprmiyeckoro npon3BoacTea.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pabOTHUKOB OTAENIeHU OCHOB-HbIX ofepauui npouecca
rmapomMeTanslypruyeckoro NnpoM3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpefensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmMgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanypruieckoro NpoM3BoacTea

WIMK-1.6.1: 3HaeT:

- MIPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOTMYECKNE UHCTPYKLIMK, TEXHONOMMYECKMUE KapThl, pernameHThl,
perynupyoLne nopsaok 1 npaeunna BegeHust NPOLECCOB B OTAENEHUN MMAPO-MeTannypr14eckoro NpomM3BoaCTBa;

- (bM3nKO-XMMUYECKMe NPoLIECCHI, UCNONb3yeMbI€ B FIMOPOMETaNNYPruyeckom Npon3BoacTBE THXKENbIX UBETHbLIX
MeTansnos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPoAyKTOB, COAEPXKaLLMX AparoLUeHHble
MeTannsbl;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, Tpyaa M ynpaeneHus B rmapoMeTanyprumieckoM Npon3BoaCTBe;
- OCHOBbI MEHE)KMEHTA N KOPNOPATUBHOM 3TUKU, MPUHLMMbI NOBLILLEHWUS] KA4YeCcTBa TPYAOBOW XN3HU KONMeKT1Ba

MIMK-1.6.3:

BnapeeT HaBbikamu:

- KOHTPOJS! BbINOSIHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobrnogeHns paboTHUKaMUN TEXHONOTMMYECKUX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKN AENCTBUIA pabOTHUKOB MPU OTKINOHEHUSIX U cO0SIX B BEAEHUN OCHOBHbIX OnepaLuin npolecca
Npon3BOACTBA TAXKENbIX LIBETHBIX METAINIOB;




- KOHTpONs cobnogeHnst paboTHMKaMu TpeboBaHUIM OXpaHbl Tpyada, NOXapHOW, NMPOMBbILLITEHHOW, XMMUYECKON U
aKonornyeckon besonacHoCcTn

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUUYECKUMIA aHanu3 U CUHTe3 MH(OPMaLMK, NPUMEHSATb CUCTEMHbIN
nopxop AN pelleHUs NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguT u aHanusnpyet nMmetoLLyoca nHopMaLmio Ans peLleHns nocTaBneHHbIX 3agaq

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

NYK-1.2: Npepnaraet nyTu pelleH1s 3agaqm Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpeaenAaTb KPpyr 3agayd B paMKax NOCTaBNIEHHOW Lenu m BbIGMpaTb onTuManbHbIe
cnocobbl ux peweHna, ncxoga m3 AeﬁCTBVDMMX npaBoBbIX HOPM, UMeHLNXCA peCcypcoB U orpaHquHMﬁ

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCNOMNHUTENEN ANS peLleHns 3agayn

NYK-2.3: TpoBoanT TEXHNKO — 3KOHOMUYEeCcKkoe 060CHOBaHWe, aHann3mpyeT aaekBaTHOCTb NPUHUMAEMbIX peLLUeHUI
C Y4eTOM AEeNCTBYIOLMNX NPaBOBbLIX HOPM

NYK-2.2: OnpegensieT onTumanbHble cnocobbl peLleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL AENOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMEHHOMN (hopMax Ha
rocynapcTBeHHOM s3bike Poccuiickon denepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbiGnpaeT KOMMyHUKATUBHbIE TEXHOMOMMM OBLLIEHMS HA FOCYAAapCTBEHHOM M MHOCTPAHHOM Si3blkax

NYK-4.3: BeinonHsaeT nepeBo NpodeccroHarbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) Ha rocy4apCTBEHHbIV S3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTB.I'IFleT 4OeroBYylo nepernncky Ha rocygapCTtBe€HHOM N MHOCTPaHHOM A3bIKax

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHUsi B couuanbHoOn U npodeccuoHanbLHown
ccepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormiyeckne 3HaHns BO BCeX chepax AeATENbHOCTU

NYK-9.3: CoBepLueHCTBYeT AebekTonormyeckme 3HaHns

NYK-9.2: BeibnpaeT MeToabl U NpyeMbl OLIEHKU NpodeCCuoHansHon cpeabl

B pe3yabTaTe 0cBOeHHS THCHHILTHHBI (MOIYJIsI) 00y4alOLIUTiCS TOKEH

3.1 (3HaTh:

3.1.1 | 1. Teopun u NPaKTUKHU MOTYUEHUS JIETKUX U TYTOIUIABKUX METAIJIOB.

3.1.2| 2. MeTon010ru4ecKre OCHOBBI PallMOHAIBHOI'O HCIIOIb30BAHUS IPUPOJHBIX PECYPCOB U 3ALUTHI OKPYKAIOLIEH Cpebl
MOTy4eHHUs JIETKUX U TYTOIUIaBKUX METAaJIIOB.

3.1.3| 3. MeTononorudeckre 0OCHOBBI MMPOLIECCHOTO MOIX0/A.

3.1.4 [ 4. dakTOpBEI, BIUIONINE HA (PU3NKO-XUMHYECKHE TapaMeTPhl IPOLIECCOB U 000PYIOBAHMUS, BAPHAHTHI OTKIIMKA
METaJLTyprudeCKUX CHCTEM Ha BHEILTHUE YIPABIAIOMINE BO3AEHCTBI, TEXHOIOT U IPUMEHsIeMbIe I BBOJUMBIE
COBPEMEHHBIMH MPEANPUATHAMH OTPACIH, TUIEPAMHU B TEXHOJIOTHU MOIY4EHHs JIETKUX U TYyTOIUIaBKHX METAJIOB, COCTaB
IIPOAYKTOB U MOJIyNIPOJYKTOB METAJLTYPrUU JETKUX U TYTOILIaBKUX METAJIOB.

3.1.5|5. HpI/IHI_II/IHH M CITOCOOBI MOBBIIICHHS U3BJICYCHHS METAJIIOB M3 ChIPbs, ITOBBIILICHUS BHGPFOB(I)(I)GKTI/IBHOCTPI MpOoLECCOB U
OGOpy}IOBaHI/IH, KOHCTPYKIIUN U MTPUHITATL pa60T1)1 OCHOBHOT'O o6opy11013aH1/151 B MCTAJUTYPTUH JICTKUX U TYTOIUTABKUX
METAJIJIOB, TEXHOJIOTHIO MMOJYUYCHHU JICTKNUX U TYTOIJIaBKUX METAJIOB, (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/I8 OCHOBBI IOJTYYCHUS JICTKUX U
TYT'OINUTAaBKHUX METAJIJIOB.

3.2 | YMeTh:

3.2.1| 1. ®opmynrpoBaTh 3a1a41 MO NOTYUYEHHUIO JIETKUX U TYTOIUIaBKUX METAJLIOB.

3.2.2 (2. ®opmynupoBaTh 334a4HK 110 PallHOHATIFHOMY HCIIOIB30BAaHUIO IIPHPOAHBIX PECYPCOB U 3aILIUTHI OKPYKAIOIIEH Cpebl
MIOJTyYEHHsI JITKUX U TYTOIUIABKHX METaJIOB.

3.2.3 | 3. ®opMmynrpoBaTh 331a4H MPOLIECCHOTO MOAXO0/1A MOIyUYeHHS JETKUX U TYTOIUIABKUX METaJJIOB.

3.2.4 (4. CompoBOXKIaTh U KOPPEKTUPOBATH CTAHJAPTHBIC PEIKUMBI BEICHHSI METAIUTYPTHUCCKHUX MPOIECCOB IMOIYICHHS JICTKUX
METAJUIOB, PACCYMTHIBATH U U3MEHSTh XMMHYECKHI COCTAB HCXOHOTO ChIPbs, MONYMPOIYKTOB U IPOIAYKTOB. -
PaccumnThiBaTh (hU3MUCCKHE TAPaMETPhI IIPOLIECCOB (TEMIIepaTypa, JaBlICHAE, KOHIICHTPAIMH, PACXO0]l MAaTCPHAJIOB U
TOTUTUBA).

3.2.5]5. HpI/IMeHﬂTB TCOPCTUICCKHUC 3HAHUSA IJIA PCIICHUA 3a4a9 ITOBBIIICHUS U3BJICYCHUS MCTAJVIOB U3 ChIPbs, IIOBBIIICHNUEC
9HeprodPpPeKTUBHOCTH MPOLIECCOB U 000PYTOBaHUSL.

3.3 | Baragern:

3.3.1| 1. HaBblkamMu peanu30BbIBATH 3aJIa4H I10 MOJTYYCHHIO JIETKUX U TYTOIJIABKUX METAJUIOB.

3.3.2 | 2. HaBelkaMu PCAJIM30BBIBATH 3aJa49H MO palluOHAJIbHOMY HCITIOJIb30BAHUTIO ITPUPOIHBIX PECYPCOB U 3alIIUThI Opr)KaIOH_IGf/’I
CpE€AbI NOJTYYCHUA JICTKUX U TYTOIUIABKUX METAJIIIOB.

3.3.3 | 3. HaBblkamMu peanu30BbIBATh 33JIa4H MIPOLIECCHOTO MOAX0/1a MOTyUeHUSs JIETKUX U TyTOTUIABKUX METAIIJIOB.

3.3.4 [ 4. HaBbIkaMu OCYIIECTBIATH KOHTPOJIb TEXHOJIOTHYECKHX IPOLECCOB M IPUHUMATh 000CHOBAaHHbIE PEILICHYIS, BHIOTHATS
TEXHOJOTMIECKHE PACUETHI ITO0 BBIOOPY OCHOBHOTO 00OPYIOBAaHMUS.




3.3.5 [ 5. HaBeIkamMu OCYyIIECTBICHHS KOHTPOJIS TEXHOJIOTHIECKUX IPOIECCOB U IPUHUMATh 00OCHOBAHHBIE PEIICHHUS.

4. CTPYKTYPA U COAEPKAHUME JUCIMITJIMHBI (MOJIY JIA)

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnen 1. O01mas xapakrepucTuKa
JIETKUX M PeJKHX MeTALI10B

1.1

Krnaccugukarms meramios. Puznko-
XMMHYECKHE CBOMCTBA JISTKHX U PEIIKUX
metaiioB. [Ipumenenue,
pacIpocTpaHeHUe B 3eMHOH Kope
MeTasoB. CIaBel Ha OCHOBE JIETKHUX U
penkux metamos. /JIex/

HUIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HUIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HUIIK-1.6.3
NYK-1.1
NVyK-1.2
NVK-1.3
NYyK-2.1
NvyK-2.2
NVK-2.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYK-9.1
NYK-9.2
NVYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3

J1.1
J.2J1
2.1
2.2
2.3




1.2

Knaccudukarus metamios. Ousuko-
XUMHUYECKHE CBOUCTBA JIETKUX U PEAKHX
MeTtauioB. [IpumeHenue,
pacrpocTpaHeHHue B 3eMHOM Kope
MeTaiuioB. CrjiaBbl HA OCHOBE JIETKUX U
penkux MeTaymios. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnen 2. Meranayprusi aJlOMHUHUS




2.1

O0630p MeTamTypruu amomMuHus B Poccuu
U MHpe. ATIOMHHHEBBIC PYIBL.
TeXHOMOrUsI HOJTy9IeH s OKCH/IA
anmoMuHUsI 1o criocoOy baiiepa.
BplleaunBanie anfOMHHUEBBIX Py —
OokcuToB. TeXHOIOrHU epepaboTKH
ATIOMHUHATHBIX PACTBOPOB —
Jexkomnosunus. [Tupomeramtyprudeckue
MPOLIECCHI B IPOU3BOACTBE INIMHO3EMA —
KaJbIMHAIMS THIPOKCH/IA ATFOMUHUSL.
OCHOBBI IEKTPOJIH3a KPHOIHTO-
TJIMHO3EMHBIX paciuiaBoB. TeXHOMOTHsI
HOJIyYCHHUS METAIUTMYECKOTO aIFOMHUHHS,
aneKTpom3epsl. /JIex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3




2.2

O0630p MeTamTypruu amomMuHus B Poccuu
U MUpe. AIOMUHHEBbIE PY/IbL.
TeXHOMOrUsI HOJTy9IeH s OKCH/IA
anmoMuHUsI 1o criocoOy baiiepa.
BbiliienaunBanme aTflOMAHUEBBIX Pyl —
60kcuToB. TeXHOIOTHH MTepepaboTKU
ATIOMHUHATHBIX PACTBOPOB —
Jexkomnosunus. [Tupomeramtyprudeckue
MPOLECCHI B MPOU3BOJICTBE TIINHO3EMa —
KaJbIMHAIMS THIPOKCH/IA ATFOMUHUSL.
OCHOBBI IEKTPOJIH3a KPHOIHTO-
[JIMHO3EMHBIX PACIUIABOB. TEXHOIOTHS
MOy YEeHHs] METAITUYECKOTO aTFOMHHUS,
anekTpoiu3epsl. /J1ab/

10

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3
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O0630p MeTamTypruu amomMuHus B Poccuu
U MUpe. AIOMUHHEBbIE PY/IbL.
TeXHOMOrUsI HOJTy9IeH s OKCH/IA
anmoMuHUsI 1o criocoOy baiiepa.
BbiliienaunBanme aTflOMAHUEBBIX Pyl —
60kcuToB. TeXHOIOTHH MTepepaboTKU
ATIOMHUHATHBIX PACTBOPOB —
Jexkomnosunus. [Tupomeramtyprudeckue
MPOLECCHI B MPOU3BOJICTBE TIINHO3EMa —
KaJbIMHAIMS THIPOKCH/IA ATFOMUHUSL.
OCHOBBI IEKTPOJIH3a KPHOIHTO-
[JIMHO3EMHBIX PACIUIABOB. TEXHOIOTHS
MOy YEeHHs] METAITUYECKOTO aTFOMHHUS,
anektpoimzepsl. /Cp/

16

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnen 3. OcHOBBI MeTaJLLIypruu
MAarHusi, JJUTHS ¥ HATPUS




3.1

TexHOMOrNM MOTyYSHUS MaTHUS
(3TIEKTPOTUTHYECKHI CITOCO0,
TepMuueckuii crioco0). Texnomoruu
TIOTY9eHHUS JIUTHSA (JICKTPOTUTHICCKUI
cnoco0, TepMUYECKH cr1oco0).
TexHoJI0ruy MosyYeHUs HaTpust
(3MEKTPOTUTHYECKHI CTIOCO0,
TepMHIUYecKuii croco0). /Jlex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3
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TexHOMOrNM MOTyYSHUS MaTHUS
(3TIEKTPOTUTHYECKHI CITOCO0,
TepMuueckuii crioco0). Texnomoruu
TIOTY9eHHUS JIUTHSA (JICKTPOTUTHICCKUI
cnoco0, TepMUYECKH cr1oco0).
TexHoJI0ruy MosyYeHUs HaTpust
(3MEKTPOTUTHYECKHI CTIOCO0,
TepMmIueckuii crioco0). /J1ab/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3
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TexHOMOrNM MOTyYSHUS MaTHUS
(3TIEKTPOTUTHYECKHI CITOCO0,
TepMuueckuii crioco0). Texnomoruu
TIOTY9eHHUS JIUTHSA (JICKTPOTUTHICCKUI
cnoco0, TepMUYECKH cr1oco0).
TexHoJI0ruy MosyYeHUs HaTpust
(3MEKTPOTUTHYECKHI CTIOCO0,
TepMmmIdeckuii croco0). /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Paznen 4. Merajuiiyprus THTaHA




4.1

MecTOpOXKIACHUSI U PYAbI THTAHA.
BrlIaBKa TUTAHOBBIX IIJIAKOB.
TIpoH3BOACTBO YETHIPEXXIIOPHCTOTO
tutada. O4UCTKA TEXHUYECKOTO
YETHIPEXXJIOPUCTOTO TUTAHA.
MeTaioTepMUYECKOE POM3BOICTBO
tuTaHa. /Jlex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3




4.2

MecTOpOXKIACHUSI U PYAbI THTAHA.
BblIuaBka THTAHOBBIX [LIAKOB.
TIpoH3BOACTBO YETHIPEXXIIOPHCTOTO
tutaHa. OYMCTKA TEXHUYECKOTO
YETHIPEXXJIOPUCTOTO TUTAHA.
MeTaoTepMUIecKoe POU3BOICTBO
tutana. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnen 5. OcHOBBI MeTaJLLIypruu
BOJIb()paMa U MoTMOIeHA




5.1

IepepaboTka pyn 1 MoIydeHHE
KOHIICHTPATOB U MOJIYIPOLYKTOB.
[NomydeHne YUCTHIX COCIMHEHUIT
MeTayuioB. [Tomydenne MeTauInaecKoro
Bosb(hpama u Monubaena. /Jlex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3
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IlepepaboTka pya u momyueHue 7 4
KOHILICHTPATOB M MOIYIIPOAYKTOB.
[NomydeHne YUCTHIX COCIMHEHUIT
MeTayuoB. [ToxydeHne MeTaTmaecKoro
Bosb(pama u MmonubaeHa. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
HUIIK-1.4.3
HUIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HUIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
NYK-1.1
NYK-1.2
NVYK-1.3
NYK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

4.1 O6pa3oBaTebHbI€ TEXHOJIOTUH

5. KOMIIJIEKT OHEHOYHBIX CPEACTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPCIACTB 110 JUCIUITIINHE, COCTO}IHIPIfI 13 MaTEPUAJIOB IJId TCKYIIETO KOHTPOJIA U IMIPOBEACHUA
HpOMC)KyTO‘-IHOfI aTTeCTalluu o6yqa101m/1xca, BKJTIOYas MOPSA0K IPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUSA
PE3YyJIbTAaTOB HpOMC)I(yTO‘{HOPII aTTeCTallui U KPUTEPHUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JUCIHUIIIINHBI.

6. YHAEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JTUCIHUIIJIMHBI (MOJY JIA)

6.1. Pekomenayemas jquteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTABUTEIH

3arnaBue

W3paTenscTBO, TOJ

On.aapec

J1.1

burees B. A., Boosun
K. H., Konokonbiies B.
M., Canranuk B. M.

OCHOBBI METAJTYy pPrUYeCcKOro IpOU3BOACTBA

Canxkr-IlerepOypr:
Jlans, 2017

https://e.lanbook.com/
book/90165



https://e.lanbook.com/book/90165

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON On.aapec
JI1.2 | Hobpormsckuii A. B. | PykoBOACTBO K MeTaTypruu Cankr-IletepOypr: http://biblioclub.ru/ind
Tunorpadus Mapkosa |ex.php?
uu K?, 1865 page=book&id=22064
8
6.1.2. Jlono/HUTE/ILHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, rof On.agpec
JI2.1 [3akcT., CtpoeB C. C. [IIpakTHdyeckoe METaIUIOBEICHUE Mocxkga|J/lerunrpan: http://biblioclub.ru/ind
OHTU HKTII CCCL], |ex.php?
1937 page=book&id=22065
0
J12.2 | Cmupsrus A. T1. [TpoMbINIICHHBIC IIBETHBIC METAJUTBI U CIIIABHI: Mocksa: https://biblioclub.ru/in
IpakTHIeCcKoe mocodue I'ocynapcTBenHOe dex.php?
Hay4yHO-TexHH4Yeckoe |page=book&id=22818
W3/1aTeIbCTBO 3
JUTEPATypPHI O
YEpHOI U BETHOU
MeTauyprud, 1956
JI2.3 |Ilapdenos B. A., Penxue MeTayuibl: HAyYHO-TIOMYJISIpHOE M3anue | MockBa: https://biblioclub.ru/in
Benser A. 1. TocynapcTBenHOE dex.php?
M3ATEeNBCTBO TEXHUKO | page=book&id=10883
-TEOPETHYECKON 0
nuTeparypsl, 1954
6.3.1 Ilepeyens NporpaMMHOro odecrneyeHus
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 IlepeyeHb UHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnuHoe okHO JA0CTyIa K HH()OPMAIIMOHHBIM pecypcam
6.3.2.2 | KoHCynbTaHT-ILTIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECINIEYEHHUE JUCIHUIIJINHBI (MO Y JISI)
Ayn. Ne Hasnauenue OcHauieHue
VYuebHas ayIUTOpHUs TS
MIPOBEACHHS 3aHATHH | Y4eOHBIe MecTa, OOOpyIOBaHHBIE OJNOYHOW MeOeNmbi0 C PAaCHONIOKECHHEM
JNEKIMOHHOTO ¥ CeMHUHApcKoro | amdureaTrpoM. Pabodyee MecTto mpenojaBarenss B COCTaBe CTON, CTYJI, TymOa,
300 THMA, KypCOBOTO IMPOEKTUPOBAHUS | TpUOYHKa, KOMIBIOTEp TpenojaBaTens ¢ JOCTYIOM B  HHTEPHET,
(BBIMIOJIHEHHST  KYPCOBBIX ~ paboT), | KHTEpaKTHBHAS JTOCKa C MPOEKTOpoM. MoTopu3oBaHHBIH 3kpaH [loTonouHbie
TPYNIIOBBIX W WHAWBUAYAIBHBIX | TOBOPOTHBIE KaMepbl. JlokymMeHT-kamepa. HacTompHbIN MUKPOGOH. 3BYKOBast
KOHCYJIbTaluil, TeKylIlero | cucrema. MapkepHas 10ocka.
KOHTPOJISI U IPOMEKYTOYHOMN
VYueOHas ayIUTOPHS UL
MIPOBEACHUS 3aHATHI
HEKIOHHOr0 M COMMHApCKOTo VYueOHble MecTa (CTOJNBI U CTYINBs). Pabodee MecTo mpenojaBaTessi B COCTaBe
cToi, cTyn, TymOa. KommbproTep mpemomaBaTens C JIOCTYIIOM B HHTEPHET,
225 THna, KyPCOBOro HMpOCKTHPOBAMHA MHTEPaKTUBHBIH TIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBITIONTHEHHUSI KypCOBBIX pabor), .
IPYNHOBEIX M WHAMBUAYATHHbIX MoOTOpH30BaHHBIN JKpaH C MOTOJIOUHBIM POCKTOPOM. Iotonounasi kaMepa.
. JokxymenT-kamepa. HacTonbHBIH MUKPO(OH. 3ByKOBast CHCTEMA.
KOHCYJIbTAIHH, TEKYIIEero
KOHTPOJISL H IPOMEKYTOYHOM



http://biblioclub.ru/index.php?page=book&id=220648
http://biblioclub.ru/index.php?page=book&id=220650
https://biblioclub.ru/index.php?page=book&id=228183
https://biblioclub.ru/index.php?page=book&id=108830

JlabopaTopust rTUIPOMETAILTY PrUH

- TIpoBeACHWE  JTADOPATOPHBIX
pabor mo  XuUMHH,  XHUMHH
METaJJIOB, Ul BCEX HAMpPaBJICHHIA
nogroroBku B TY  VYIMK B

J1406 coorBerctBun ¢ PI'OC BO. A 2

cTekna Oopcuimkar. 3 KyO.nMm, OaHs nabopaTopHas, YCTPOWCTBO CYIIKH
TaK¥Ke o POGUIEHBIM N o

71a00paTOPHON TOCYIIBI, MYJIBTHUMETP, aclUpaTop CHIBGOHHEIA, mpudop ph-
JUCLUIIMHAM ~ Y4e0HOro  IIaHa

MeTp, Kommpeccop, mnpubop ph-merp, HOHOMep, NPHOODP INIEKTPOIH3A
TIOJTOTOBKH 0akaaBpoB u .

pacTBOPOB cojeH, INTAaTUBBI Al MPOOHMPOK, KAIOPHUMETpP C HarpeBaTeneM,
MarucTpoB Kagenpsl

TEPMOMETPBHI, IUTUTKA J1a0OpaTOpHAasi, PETyISATOP HANpPsDKEHUs, ONOK IHTaHUS,
Merannyprus.

MeJIbHHLA 3ePHOBasl J1abopaTopHasl.

8. METOAUYECKHUE YKA3AHUSA IS OBYYAIOIIIUXCS IO OCBOEHUIO JUCIHTUIIJIMHBI (MOAYJIST)

Meroamueckue yka3zaHus I 00yJaroIIXCsl IO OCBOCHHIO TUCTIUTUTHHEI

1. NU3yuyenue paboueld mporpaMMbl AUCIHUILIHHEI.

2. ITocemieHne 1 KOHCIEKTUPOBAHHUE JIEKIHH.

3. O6s3arenbHast HOATOTOBKA K MTPAKTHUSCKUM 3aHATHSM.

4. N3y4eHne OCHOBHOH U JAOIOJHUTEIIbHOU JINTEPATYPbl, UHTEPHET-UCTOYHUKOB.
5. BrIloHeHHE BceX BUIOB CAMOCTOSITENILHON pabOThI.

Db dexrTuBHOE 0CBOCHHE AUCIUILUTMHBI IPEAIOIAraeT PErYIIIPHOE OCEIICHHE BCEX BUIOB ayAUTOPHBIX 3aHSTUH, BHITIOIHCHUE
IUIAHA CAMOCTOSTENBLHOM pabOThI B MOJHOM 00bEME U MPOXOKIACHHUE ATTECTAIIMK B COOTBETCTBUH C KAIICHIAPHBIM YI€OHBIM
rpaduKoM.

CTyaeHTy peKOMEHIyeTCs 03HAKOMHUTHCS CO CIICKOM OCHOBHOH M TONIOIHUTEIBHON IuTepaTypsl. JlocTyn K HH(POPMAIIMOHHBIM
pecypcaM OUOIMOTEKH U HH(POPMAIIMOHHO-CIIPABOYHBIM cHCcTeMaM ceTH "VHTepHeT" OpraHiu30BaH B YUTAIBHOM 3ajie OUOIHOTEKH
co craroHapHbIX [19BM, 6o ¢ muaaoro [I9BM (HOyTOYKa, IIIAHIIETHOTO KOMIIBIOTEPA WIIH UHOTO MOOMIIBHOTO YCTPONCTRA)
MOCPEACTBOM OECIIPOBOIHOTO JOCTYIA MPH aKTUBALMH WHAUBUAYAIHHON YIETHOH 3amucH.

3a,Z[aHI/IH 1 METOANYCCKHUEC YKa3aHWs K BBIIIOJJHCHHUIO HaGOpaTOpHHX pa60T COCTaBJICHBI B COOTBETCTBUU C pa60qeﬁ nporpaMMoﬁ
JAUCTUIIIIMHBI MCTAJITYPIUs JICTKUX U PCAKHUX MCTAJJIOB U MPCACTABIICHBI B YMK JUCIUIIINHBI.

JlabopaTopHBII MPAaKTUKYM HAMpaBIeH Ha YIIyOJIeHHOE H3yYeHUE TEOPETHUECKOTro MaTepuaa U Ha IpUOOpeTeHNe yMEeHNH,
HaBBIKOB M OIIBITA IIPOBEJICHUSI SKCIIEPUMEHTA, aHANIN3a U 00pabOTKH €ro pe3yIbTaToB.

C 1eJibio OLICHKH YPOBHSI OCBOGHMSI MaTepHalia 1o Kak/10i J1abopaTopHOi paboTe COCTaBISETCSl OTYET, Ha OCHOBAaHUHM KOTOPOTO
MPOBOANTCS 3alINTa JIaOOPAaTOPHOH paboTHI.

Meroamueckre peKOMEHAAINH K OPTaHU3aIUH U BEIITOTHEHHIO CAMOCTOSTENIFHOM paboTHI COCTaBICHBI B COOTBETCTBHU C paboueit
HIpOrpaMMON AUCHUILUTUHBI METAITYPIrHs JIETKUX U PEIKUX METAJJIOB U IpeacTaBieHsl B Y MK THCHUIIITHHEL

CamocTosTenpHast paboTa CTYIEHTOB BKIFOYAET OCBOCHUE TEOPETHUECKOTO MaTepHana, HOAr0TOBKY K BBIMOIHEHHIO 3aJaHIH
71a00PaTOPHBIX 3aHATHI, U MOATOTOBKY K 3a4eTy.

MCTOI[I/I‘-ICCKI/IC PEKOMCHOAINH 10 OpraHru3anunu 06pa3OBaT€J'[BHOFO mnponoecca st 06yquI/15[ HWHBAJIMAOB U JIUI] C OTPAHNYCHHBIMHA
BO3MOXHOCTAMU 310POBbA

ITpu HEOOXOAMMOCTH TTPOTPaMMa TUCIUILIMHBI MOKET OBITh aTalTHPOBaHA /I HHKITIO3UBHOTO 00YUYCHHST MHBAJIHIOB U JIUI] C
OTPaHUYECHHBIMHU BO3MOYKHOCTSIMH 3[IOPOBBSI C YIETOM 0COOEHHOCTEH UX MCUXO(QHU3MUECKOTO Pa3BUTHS, WHAUBUAYTEHBIX
BO3MOKHOCTEW M HEOOXOAUMBIX CIICIHATIbHBIX YCIOBUI UX 00yUeHHS.

HpI/I HaJIMYWU B Ipynne CTYACHTOB C OrPaHNUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbs BO3MOKXHO MCIIOJIB30BaTh aJalITUBHLIC
TCXHOJIOTHUU.

JIJIg CTYZICHTOB C OTpaHHYEHHBIM CITYXOM:

- HCTIONIb30BaHUE PAa3HOOOPA3HBIX NUAAKTHYECKIX MaTEPUAIOB (KAPTOUKH, PUCYHKH, TIMCEMEHHOE OTIMCaHUe, CXEMBI U T.I1.) KaK
MOMOIIb JIJIsl MIOHUMAHHMSA U PEIIeHHsI TOCTAaBICHHON 3a/1a4H;

- HCITOJIb30BAHUE BUICOMATEPHATIOB, KOTOPBIE TAIOT BO3MOXKHOCTD TIOHITh TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHUKATHBHBIC
CUCTBUS;

- BBITIOJIHEHHE MIPOCKTHBIX 33IaHUH 110 U3y9aeMbIM TeMaM.

JI7st CTYyICHTOB C OTPaHUYEHHBIM 3PEHHUEM:
- UCTIOJIb30BaHKE (PHIBMOB C BO3MOKHOCTBIO BOCIIPHSTHS Ha CIIyX JaBAEMOM B HUX HH(QOPMAIIUH IS TOCIEAYIOIIETO ¢€
00CyKaeHus;

Hacocsl BakyyMHBIE, TEPMOCTAaThl, MIKa() CYIIMIbHBIH, Ja0OpaTOpPHBIC BECHI
JNIEKTPOHHBIE M MEXaHWYECKHE, CTOJ JUIA JTaOOpaTOPHBIX BECOB, aHAIN3ATOP
I(PaKIINOHHBIH, mKagel 1abopaTOpHEIE, MeJbHULA GucepHast
nabopaTopHas, MeIIaJKH J1IabopaTopHbIE, CTOJIBI -MOMKH J1abOpaToOpHBIE,
HACOCHl  IEPUCTAIBTHYECKHE, OKCTPAKTOp, YCTAaHOBKA  3JIEKTPOJIU3HAS
nabopaTopHas, IIelikep  J1abOpaTOpHBIN, MeEJbHHAIA  AHATUTHYECKAs,
aHaNIM3aTOp BJArW, peakTop M3 crekiaa Oopcunukar.l kyO.AM, peakTtop u3

XOJIOMMIBHUK JTa00paTOpHBI, apeoMeTphl, HaOOp CHT, aKBaJUCTIILIATOP,




- HCTIONIb30BaHME ayIUOMATEPHAIIOB 110 N3y4aeMbIM TeMaM, UMEIoIUMcs Ha Kadenpe;
- HHIUBHyallbHOE OOILEHKE C TPEnoiaBaTeNleM o H3y4aeMOMy MaTepuay;
- TBOpYECKHE 3aTaHUs MO H3y9aeMbIM TeMaM HITH IT10 JINYHOMY JKEJIAaHHIO C YYEeTOM HHTEPECOB 00yJaeMoro.




		2021-11-08T15:33:20+0500
	НЧОУ ВО "ТУ УГМК"
	Подпись документа




