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Pabouas nmporpamMma JUCIUILIHHBL
MeTa/uryprust JIerkKux U TYTOIUIABKHX METAJJIOB

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"
YTBEPKIECHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuueckoro coera yuusepcurera ot 18.10.2021 . Ne 6
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



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 | TeopeTHueckre OCHOBBI HOBBIX MHUPOMETALTYPIrHYCCKUX MPOLIECCOB

2.1.5 | Teopus TUAPOMETATUTYPIHYECKHUX MPOLIECCOB

2.1.6 | Teopust MeTaIypru4ecKuX MPOIECCOB

2.1.7 | Teopus skcrepuMeHTa

2.1.8 | Teopus 31€KTPOXUMUYECKUX IIPOLECCOB

2.1.9 | ®usnueckas KynbTypa U CHOPT

2.1.10 | ®dusnueckoe BOCIIUTaHHE

2.1.11 | DnexTUBHBIE KypChl IO (U3UUECKOM KyIbTYpe U CIOPTY

2.1.12 | MatepuanoBeeHe

2.1.13 | MetannoBeaeHue

2.1.14 | Metamnyprus 01aropoJHbIX W PEIKNX METaJLIOB

2.1.15 | Merannyprust TsDKENbIX LBETHBIX METAJJIOB

2.1.16 | OGoraiienue moJjJe3HbIX HCKOITaeMBIX

2.1.17 | OcHOBBI OOIICHHKEHEPHBIX 3HAHUN

2.1.18 | [IpuknagHbie OCHOBHI MPOGECCHOHATBHBIX 3HAHUN

2.1.19 | TennorexHuka

2.1.20 | DneKTpOTEXHUKA U IEKTPOHUKA

2.1.21 | Beicimast MaTeMaTHKa

2.1.22 | UnocTpaHHBIN SI3BIK

2.1.23 | MaTeMaTH4YeCKUE H €CTCCTBCHHO-HAY4YHBIC aCIICKThI HpO(l)GCCI/IOHaJ'IBHOﬁ JACATCIbHOCTH

2.1.24 | MeToap! KOHTPOJISI U aHAJIHM3a BEIIECTB

2.1.25 | Metpomnorus, cTaHIapTH3ALUS U CepTUHUKALIUSL

2.1.26 | OcHOBBI KOMMYHHUKAIIMX U IPABOBOM KYJIbTYpPbI

2.1.27 | IIpaBoBeneHue

2.1.28 | [IpuknagHbie acTeKThl (GPU3UKO-XUMUICSCKUX 3HAHWH

2.1.29 | ConpoTuBieHHE MaTepUaAIOB

2.1.30 | Teoduzuka

2.1.31 | ®U3UKO-XHUMUS METAITYPIrHIECKUX MPOIECCOB U CUCTEM

2.1.32 | OcHOBBI 0€30MTaCHOCTH METAJLTYPIU9eCKUX TEXHOIOTHH

2.1.33 | OcHOBBI (hOpMUPOBAHUST MUPOBO33PEHHUS B MPO(HECCUOHATLHON NEATETLHOCTH

2.1.34 | ®dusuka

2.1.35 | ®dusnueckas xumus

2.1.36 | ®unocodus

2.1.37 | Oxonorudyeckue MpoOIeMbl METAJUTYPrHYECKOTO MIPOU3BOJICTBA

2.1.38 | Dxonorus

2.1.39 | OxoHOMUUECKas TEOPUS




2.1.40 | Bceobmas uctopus

2.1.41 | Undopmatnka

2.1.42 | Uctopus Poccun

2.1.43 | KomnprotepHas rpaduka

2.1.44 | O3HakoMHTEIbHAS TIPAKTUKA

2.1.45 | OcHOBBI KpUCTaIIOrpaduu ¥ MHUHEPAIOTHU

2.1.46 | Pycckuil A3bIK U KyJIbTYpa pedu

2.1.47 | YueOnas mpakTHKa

2.1.48 | XuMHsT METAIJIOB

2.1.49 | be30omacHOCTh KU3HEACATEILHOCTH

2.1.50 | BBenenue B crieliuajibHOCTD

2.1.51 | Xumus

2.2 | [ucuuniimHbl (MOAY/IM) U MPAKTUKH, 1JIS1 KOTOPBIX OCBOECHHE JaHHON AUCUMIJIMHBI (MOAYJIs) HE00X0IMMO KaK
npeauniecTBywIee:

2.2.1 | I'ocynapcTBeHHast UTOrOBast aTTeCTalUs

2.2.2 | 3amuTa BBITYCKHOM KBATH(HUKAIOHHONW pabOoTHI

2.2.3 | Mertamnyprusi CBUHIIA U COMTyTCTBYIOIIUX 3JIEMEHTOB

2.2.4 | Meramnryprusi IMHKAa U COIYTCTBYIOIIUX 3JIEMEHTOB

2.2.5 | OCcHOBBI IPOEKTUPOBAHUS U CTPOUTEIHHOE AETIO0

2.2.6 [IToaroroBka K MmpoLEAype 3aIUTHI BRITYCKHOI KBaIU(HUKAHOHHON pabOThI

2.2.7 | llpepquninoMHas IpakTHKa

2.2.8 | DOkOHOMMKA U YIIPABJIECHUE HA NPENIPUATUI

3. KOMIIETEHIIMY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHHS JUCIATLIAHBI
(MOJYJIS)

OrlK-1: Cnoco6eH pewwaTb 3agauu npoceccuoHanbHOM AeATeNIbHOCTHU, MPUMEHAA MeTOoAbl MoAeNTMPOBaHUSA,
MaTemMaTU4ecKoro aHanu3sa, eCTeCTBeHHOHay4Hble U OOLenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamn MateMaTM4YeCKoro aHanumaa n MogenmpoBaHus

NOMMK-1.2: YmeeT: BbISBASATb NPUYUHBI HECOOTBETCTBUS NapaMeTpoB TEXHONMOMMYECKOro npouecca, MporHo3npoBaTh
noBeAeHve npoLecca Ha OCHOBE MaTemMaTU4ecKnx Moaenen

MOIK-1.1: 3HaeT: pn3MKO-XUMMYECKME OCHOBLI U METOAbI MaTEMATUYECKOro MOAENMPOBAHNS METaNypruyeckux
NpOLEeCCOB MOSTy4eHUS LIBETHbLIX METanNoB

OlNK-2: CnocobeH y4dyacTBOBaThb B NPOEKTUPOBAHNN TEXHUYECKUX 006BbEKTOB, CUCTEM U TEXHOJOMMYECKUX
npoueccoB C y4eTOM 3KOHOMWYECKUX, IKOJTOrM4eCKux n counanbHbIX orpaHquHMﬁ

NOTK-2.2: YmeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTbI HOBOW TEXHONMOMU, 00bEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBbEKTOB, CUCTEM M TEXHOITOMMYECKUX MPOLIECCOB;
OCHOBbI 3KOHOMMUYECKMX, 3KONMOMMHYECKNX N CoLManbHbIX OCOOEHHOCTEN MeTannypruyeckoro NpomM3BoACTBa

MOTIK-2.3: BnageeT: HaBblkaMu MPOEKTHOW AeATeNbHOCTH

OlNK-4: CnocobeH npoBOAUTL U3MepeHUs U HabnaeHus B cepe npoceccMoHanbLHON AeATEeNLHOCTH,
obpabaTbiBaTb U NpeacTaBnATb 3KCNEepUMEHTanbHble AaHHbIe

NOTK-4.1: 3HaeT: 0CHOBbI METPONOrMKn, MeToabl 06paboTKM SKCNEPUMEHTANbHbLIX AAHHbIX

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHUS, MaTeMaTMYeckMin annapart Ans obpaboTtku n
aHanusa aKkcnepuMMeHTanbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHMS U3MEpPEHUA N nx obpaboTkn

OINK-5: CnocobeH pelwaTtb Hay4HO-UccnegoBaTeNbCKMe 3aga4um Npu ocyLwecTBIeHMU NpocecCUoHarnbHoOn
OeATeNbHOCTU C NPUMMEHEeHUeM COBPEeMeHHbIX UH(OPMaALIMOHHbIX TEXHONOIMIA U NPUKNaaHbIX annapaTHo-
nporpaMmMHbIX cpeacTB

MOIK-5.3: BrnageeT: HaBblkaMy aHanuaa pes3ynbTaToB BbINOSIHEHWUSI HAYYHO-TEXHUYECKMX 3aday B
npod)eccnoHanbHON esaTenbHOCTH

NOTK-5.2: YmeeT: npyuMeHATb MHPOPMALIMOHHbBIE TEXHOIOMNMM U NporpaMMHoe obecneyeHre s peLleHns HayyYHo-
nccregoBaTenbCkMx 3agay B 06nacTv nony4YeHus LUBETHbIX METanoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHPOPMALIMOHHbIX TEXHONOMMIA U NPUKNagHbIX annapaTHO-NPOrpaMmMHbIX
cpencTs

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbLIE TEXHUYECKUE pelieHUsi B Npod)eCCUOHaNnbLHON OeATEeNbHOCTHU,
BblOUpaTb 3ppeKkTUBHbIE U Ge3onacHble TeXHUYecKue cpeacTBa U TeXHONOrnm

NOTK-6.2: YmeeT: aHannsmpoBaTb UH(OPMaLMIO O TEXHOMOMMYECKOM npoLecce No pesynbTataM MOHUTOPUHra v




NpUHUMaTb 0GOCHOBaHHbIE PeLleHNs

NOIK-6.3: Bnageet: HaBblkamu Bbibopa adhpeKkTBHbIX M 6e30NacHbIX TEXHUYECKUE CPeacTB U TEXHOMOMI

MOIK-6.1: 3HaeT: 0CHOBbI TEXHOIOMMYECKMX MPOLLECCOB NOSTyYEHUs LIBETHBIX METanoB

OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTrpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS N UCMONb30BaHNSE HOPMATUBHBIX AOKYMEHTOB MeTanlyprmieckon otpacnu

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

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

MK-1.1: Cnoco6eH onpepge-nATb OpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHMN NNaBUNbHbIM nepeaenom nNnponm3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLleHMBaTb Ka4yeCTBO U COOTBETCTBUE TEXHUYECKUM YCNOBUSM (TEXHONOMYECKUM perfiaMeHTam) Cbipbs (LUNMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCIOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, NoKa3aHum
KOHTPONbHO-U3MepPUTESNbHBIX MPUOOPOB 1 BU3YyarbHbIX HAOMAEHNI;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COoAepXaHNsl MeTansa n XMMUYeCKoro cocTtaBa LUMXTbl BeAeHWe npoLecca
nnaBKu B pexunmax, obecnevmpanoLlLmMx MakCMMarbHoe U3BreYeHne Mmetanna u BoIXO4 rogHoro;

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

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJSI COCTOSIHMSA 060pyA0BaHMSA U BCMOMOraTesibHbIX MaTepuaroB Afs Npouecca NiaBfieHns B Nneyu;

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

- MOHUTOPWHIA YCTAaHOBMEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapameTpoB BEAEHMSI NPOLECCOB MNiaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANOB, NMaBKW pya, KOHLEHTPaToB, arnoMepara, orapka 1 CrnniaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbIIBMIEHNS MPUYMH HEraTMBHbIX UBMEHEHUI NapaMeTPOB 1 NoKasaTenen npowuecca nnaBky;

- onpegeneHns Mep No yCTpaHeHWo HeEMonagok B paboTe NeyHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanu3a pe3ynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS KadecTBa npodyKumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOW AOKYMEHTALMM Ha OyMaXKHbIX U (MK) 3NEKTPOHHBIX HOCUTENAX

UIMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayYeHne, TEXHUYECKNE XapaKkTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBua obcnyXnBaHms
N 3KcnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun nnaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pygoHOTEpMUYECKUX, 06eOHUTENBHBIX NeYewn, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHOM U KUCIOPOOHO-haKebHON
NfaBKK, NEKTPOAYroBbIX, UHOYKUMOHHBLIX Neven, pbloMUHr-neyen, Benbu-neyemn, KOHBePTEPOB, PaddMHUPOBOYHbIX
KOTMOB;

- CXEeMbl TEXHOJOrMYEeCKON 06BA3KN Neyn, nogaroWwmnx n OTBOASALLMX BO34yXONPOBOAOB, ra30xo40s,
3NeKTpOoCHabXeHWs, KNCIOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYNALUN 1
oxXnaxaeHus;

- OCHOBHbIE€ METanNNypruyeckne TEXHOMNOrMmM NPoOn3BOACTBA TXKENbIX LBETHLIX METANMNOB, hn3nyeckme npoLeccsl n
XUMUYECKNe peakLumn npoLecca nnasBku LBETHbIX METarNoB 1 CMiaBoB;

- thakTOpbI, BNUSOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpaeneHus nmu;

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

- cneumanuapoBaHHOE NporpamMmmMHoe obecrneyeHne NaBuUibHOIO y4acTKa;

- TpeboBaHMs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHuzoBaTb paboTy paboOTHMKOB NaBUILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannos

NMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErNaMeHTOB NpoLiecca NnaBKy;

- OLlEHUBATb Ka4yecTBO NPOBeAEHMS pabOTHMKAMM TEXHUYECKON ONArHOCTUKK, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLUMM NO Mpoueccam niaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KalOLLYIO CPELY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBbikamu:
- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1




pernaMmeHTos;

- opraHv3aumy BbINOMHEHUSA paboTHUKaMM TEXHNYECKOro 06CyXMBaHWS, perfaMeHTHbIX TEKYLUNX U KanuTanbHbIX
peMoHTOB 060pyAOBaHMSA Ha NNaBUIIbHOM y4acTKe;

- KOHTpoONs cobnogeHns paboTHMKamMu TPyAOBOW OUCLUMNNMHBI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOMW,
NPOMBILLIIEHHOW N 3KoNornmyeckon 6e3onacHoCTu

MK-1.3: Cnoco6eH onpeaensTb OpraHN3auMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3aaHM KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXErNbIX LBETHbIX MeTannos

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobnoaeHnst TPebOBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTMBHOE
BbIABIIEHNE U YCTPaHEeHMe NPUYnH X HapyLleHus;

- COCTaBIiEHNE TEXHNYECKON LOKYMEHTALMN ANsi PECYPCHOro U opraHM3aunoHHOro obecneyeHns npovecca
KOHBEPTUPOBaHUS;

- PYKOBOACTBA 3amnuvBKOW LUTENHA, 3arpy3kon KBapLeBoro cnoca u XonoaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrnoaeHNst yCTaHOBIEHHbLIX NapamMeTpoB NpoLecca KOHBEPTUPOBAHMWS, AaBIEHNs], pacxoa
KOHBEPTEPHOIO BO3A4yXa, TEMNEpaTypbl, KOHLEHTPALMN ABYOKUCU CEPbl B OTXOOSLLMX ra3ax, pa3pexxeHunsi B
nbifieBon Kamepe;

- ornpegeneHns Mep Nno yCTpPaHeHWo NPUYUH HapYyLLUEHNST PEXXMMHBIX KapT KOHBEPTUPOBAHWS;

- BEAEHNSI YY4ETHOM U TEXHOOMMYECKOM AOKYMEHTAUMU Ha ByMaXkHbIX U (MN) SNEKTPOHHBbIX HOCUTENNAX

NMK-1.3.2: YmeerT:

- aHanuanpoBaTb CobrnoaeHNe PEXNMOB B MPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NonyvyeHne
MaKCMManbHOro U3BreYeHns MeTanna n MakCMManbHOro BbIXoAa rogHoro;

- KOpPpPEKTMpPOBAaTbL NapamMeTpbl NpoLecca NiaBky - 4aBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPaLUIO OBYOKNCU CEPbl B OTXOASILINX ra3ax, pa3pexeHne B MNblfIEBON Kamepe, COCTaB KOHBEPTEPHbIX
LUIAKOoB;

- BU3yaribHO U C UCMOMb30BaHMeM NpUBOPOB KOHTPOMMPOBaTb X044 KOHBEPTEPHOM NIABKW, OnpeaensaTb cTagum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, rOTOBHOCTb MeTara K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpPa;

- paccunTbiBaTb MaTtepmarnbHble N 3HEpPreTuyYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

NMK-1.3.1: 3HaeT:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHNEe, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboTbl U NpaBuna aKkcniyaTaum MexXaHM3MoB KOHBEPTEPA MOPU30OHTANbLHOIO U BEPTMKANbLHOrO TUMNa, NyCKOBbIX U1
BroOKUPYOLLNX YCTPONCTB, KOHTPOMbHO-M3MEPUTESNbHBIX MPMOOPOB, CUCTEM aBapUNHOWN CUrHaNM3aLumu,
NpUCNocobneHNn N MHCTPYMEHTOB;

- KOHBEpPTEPHbIe TEXHONOMN NPOM3BOACTBA MeaWN, HUKENS;

- (bM3nKo-xMMHYeckne CBONCTBA, COCTAB XXMOKOIO LUTENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALMX ra3os;

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

- TEXHOJIOMMYECKME UHCTPYKLUK MO BbINfIaBKe METAINIOB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecrneyvyeHne y4acTka KOHBEPTUPOBAHNS;

- TpeboBaHNs OXpaHbl TPyAa, NPOMbILLITEHHON, 3KOJTOMMYECKOM 1 NOXapHOM 6e30MacHOCTM Ha y4acTke
KOHBEPTUPOBAHUS.

MK-1.4: CnocobeH opraHM3oBaTb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BOACTBaA TAXENbIX
LBeTHbIX MeTansioB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHTOB npoLecca KOHBEPTUPOBaHWS;

- onNpeAensTb BU3yarbHO U MO KOHTPOSbHO-M3MepUTenbHbIM Npubopam cobniogeHne 3agaHHbIX pexnMoB npolecca
KOHBEPTMPOBaHUS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHMKaMy NOCTaBEHHbIX 3a4ay C y4eTOM
BO3MOXHOCTEN, PeCypCcoB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NpoLiecca KOHBEPTUPOBaHUS;
- TpeboBaHWsi CTAaHAAPTOB U TEXHUYECKUX YCINOBUIA, NpeabsBrsieMble K NPOAYKLMN, BbIMyCKaeMOoWn y4acTKOM
KOHBEPTMPOBAHWS;

- 3Ha4YeHUs1 NpedernbHO AONYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLMX BELLLECTB B OKPY)KalOLLYIO CPeay;

- OCHOBbI 3KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaerneHus

WIMK-1.4.3: BnageeT HaBbikamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHuin U cobnogeHns paboTHUKaMN TEXHONOMMYECKMNX MHCTPYKLMIA U
pernameHToB;

- opraH13auun BelNONHEHUsT paboTHUKaMN TEXHUYECKOro 0BCNY>XMBAHWS, pernamMeHTHbIX TEKYLLMX U KanuTanbHbIX
pPEMOHTOB 060pyAOBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpONsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLUMNIMHBI, TpeOOBaHMI OXpaHbl TPYAa, NOXaPHOMN,
NPOMBILLITEHHOW U 3KONornyeckon 6eaonacHoOCTr

MK-1.5: Cnocob6eH onpegenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO




NPOV3BOACTBEHHbIX 334aHUIN B OTAENEHUAX OCHOBHbIX ONepauui npouecca ruapomeTaniypra4yeckoro
NPOM3BOACTBA TAXeNbIX LIBETHLIX MeTannos

NIMK-1.5.3: BnageeT HaBbikaMu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNUSA OCHOBHOrO, BCIOMOraTenbHOro 060pyaoBaHNs 1 TEXHOMOIMYECKON 0OBA3KM
arperaToB rMapoOMeTansyprmieckoro Nnpon3BOACTBa TSHKENbIX LIBETHLIX METASNOB;

- pa3paboTKn Mep No yCTPaHEHMIO NepPexXoaaLLnX U NPoUnakTUKe TUNOBLIX MPUYUH OTKIIOHEHMWI OT YCTAHOBMEHHbIX
pexumoB paboTbl, HENOMAZAOK U BHEMMAHOBbLIX MPOCTOEB 060pyA0BaHUS;

- onpeaeneHns Mep no npeaynpexaeHnto 6paka n NOBbILEHUIO KavyecTBa nepepaboTkmn NOCTynarLwmx B
rmapomeTannypruiyeckoe npon3BoLACTBO MaTepuanos;

- MPUHATUS PELLEHUI O pexnmax 06paboTkmn NOCTYNMBLLMX B NepepaboTKy LUMXTbI, paCTBOPOB, NMyrbMbl, IMApaToB.,
CMeKOoB, LWamMoB, 060POTHLIX PACTBOPOB, MPOMbIBHbIX Y CTOYHbLIX BOA, NMPOAYKTOB BbiLLENaYnBaHns 1
Knaccudukaumu;

- OpraHM3auny TEXHUYECKU MPaBUITbHOM 3KCNIyaTaumMm OCHOBHOIO 1 BCoMoraTenbHoro obopygoBaHus,
TEXHOMOrMYECKON OOBSA3KN N KOHTPOJTbHO-U3MEPUTENbHBIX YCTPOWCTB B OTAESIEHMM OCHOBHbIX OnepaLuun
rmapomeTanyprmyeckoro NpoM3BoAcCTBa;

- BEEHWSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTALMM Ha ByMaXkHbIX U (M) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHNN
rmapomeTannypruieckoro npom3BoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALMNOHHbBIE TEXHOIOMUN N CpeacTBa A4S aHanM3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro npon3BoACTBa TSHXKENbIX LBETHLIX METarsloB;

- BblAEPXXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOSIbHO-M3MEPUTENbHbBIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomeTan-nyprayeckoro Nnpon3BoacTea
TSDKENbIX LBETHBIX METanNNoB, BMSIOLWME Ha Ka4eCTBO NonydyaemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKeNbIX LBETHbLIX
MeTansnoB, NPOMPacTBOPOB, MPOMbIBHbIX U CTOYHLIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapameTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTarniypruieckoro
Nnpon3BoACTBa;

- BbISABIIATb HApYyLUEHUS MpaBuIil 3KCnyaTaumMm U TEXHUYECKOro 0bCnyxmBaHusa obopyaoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSDKENbIX LIBETHBIX 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 TEXHOJOIMYECKON apMaTypbl (3aMOpHON U perynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3MepuTenbHbIX I'IpVI60pOB, cpeacTB aBTOMaATUKU U CUTHanNmM3auum B otaernieHnn OCHOBHbIX onepau,vuh
rmapomeTanyprmyeckoro NpomM3BoacCTBa;

- NPpoOn3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOITMYECKMEe NHCTPYKUNN NO BeAEHUIO onepauwﬁ rmapomMeTtannyprm4eckoro
Npon3BOACTBA TAXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMS U perfaMeHT AEWCTBUM MO YCTPAHEHMIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITOHEHWU B
pexmmax paboTbl 00opyaoBaHMA B OTAENIEHMM OCHOBHBLIX Onepauuii rmapomMeTanyprmieckoro npou3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETAYPrn4eckoro Npon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannebl;

- TpeboBaHNs oxpaHbl Tpyaa, NPOU3BOACTBEHHOM CaHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYecKon 6e30nacHOCTM B OTAENEHMM OCHOBHbIX Onepauuin rmgpomeTaniyprmiyeckoro npon3BoacTaa.

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-N3MepPUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmMgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOIOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanypruieckoro Npon3BoacTea

WIMK-1.6.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOTMYECKNE UHCTPYKLIMKN, TEXHONOMMYECKUE KapThl, pernameHThl,
perynupyoLine nopsaok 1 npaeunna BegeHust NPOLECCOB B OTAENEHUN MMAPO-MeTannypr14eckoro NpomM3BoaCTBa;

- (bM3nKO-XMMUYECKMe NpPoLIECChHI, UCNONb3yeMble B FIMOPOMETaNNYPruyeckom Npon3BoacTBE THXKENbIX LUBETHbLIX
MeTansnos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKaLLMX AparoLUeHHble
MeTannsbl;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa M ynpaeneHus B rmapoMeTanypriieckoM Npon3BoacTBe;
- OCHOBbI MEHE)KMEHTA N KOPNOPaATUBHOW 3TMKU, MPUHLMMbI NOBLILLEHWUST KA4eCTBa TPYAOBOW XN3HU KONMeKT1Ba

WMK-1.6.3:




BnapeeTt HaBbikamu:

- KOHTPOS BbINOMHEHUSA NPOU3BOACTBEHHbLIX 3a4aHnin 1 cobrnogeHns paboTHUKaMU TEXHONOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB NPU OTKNOHEHNSX U cOOsIX B BeOEeHNM OCHOBHbIX onepaumin npouecca
NPOU3BOACTBA TAXENbIX LBETHLIX METanos.,;

- KOHTpoOnsi cobntoaeHus paboTHUkamu TpeboBaHWI OXpaHbl Tpyaa, NOXapHOW, NPOMbILLNIEHHON, XMMUYECKOW 1
akonoruyeckon 6esonacHocTn

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KOUTUYECKUN aHaNN3 U CUHTE3 uHopMaumm, NPUMEHATb
CUCTEeMHbIN NoAXoA ANs pelleHNUs NocTaBneHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuaupyeT umetoLLyocs MHPopMaumIo Ans pelleHns NocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U HeOOCTaTKOB

NYK-1.2: NpegnaraeT nyTu pelieHns 3agavm Ha OCHOBE CMCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW LieNniv U BbiIOMpaTb ONTUManbHble
Cnoco6bl UX peLleHus, UCXoaA U3 AeNCTBYHOLWNX NPABOBbIX HOPM, UMEKLLUUXCSH PeCYPCOB U OrpaHUYeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchl, UCMOMNHUTENEN ANS peLleHns 3agaym

NYK-2.3: TpoBoaNT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHUE, aHann3nMpyeT afekBaTHOCTb MPUHUMAEMbIX PeLLIEeHNI
C Y4eTOM AENCTBYIOLLMX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

YK-4: Cnoco6GeH ocyLlecTBNATL AeNIOBYH KOMMYHMKALMIO B YCTHOW U NTMCbMeHHOW chopMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BelbnpaeT KOMMyHUKATUBHbIE TEXHOMOMMU OBLLIEHMS Ha FOCYapCTBEHHOM Y MHOCTPAHHOM S3blkax

NYK-4.3: BoinonHseT nepesod npodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOrO (-biX) Ha rocy4apCTBEHHbIN SA3bIK U
obpaTtHo

NYK-4.2: OcywiecTBnsaeT OenoByto Nepenncky Ha rocyaapCTBEHHOM U MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHusi B couunanbHOn u npodpeccnuoHanbLHoOn
cchepax

NYK-9.1: NpumeHsieT 6a3oBbie edeKToNormieckne 3HaHms BO BCeX cpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYET AeeKkTonorm4yeckme 3HaHns

NYK-9.2: BbibrpaeT MeToabl U NPUeEMbl OLIEHKN NPpodeCcCUuoHanbHoOn cpeabl

B pesyiabTaTte 0CBOCHHS JUCHMILINHBI (MOYJ/Is) 00y4arolIuiics J0JKEeH

3.1 |3HaTh:

3.1.1| 1. Teopuu 1 MpaKTUKX MOTYUEHUS JIETKUX U TYTrOIJIABKUX METAJIIOB.

3.1.2 | 2. MeTo1070TH4ECKHE OCHOBBI PAllMOHAIBHOTO UCTIOIB30BAHMUS MPHPOIHBIX PECYPCOB U 3aLIUTHI OKPY>KAFOLICH CpeIbI
MTOJTYYCHHUS JISTKUX ¥ TYTrOIJIABKMX METaJIJIOB.

3.1.3 | 3. MeTo10510THYECKHE OCHOBBI TTPOLIECCHOTO MOAX0/1a.

3.1.4 | 4. ®axTopsl, BAUSIONUE HA PU3UKO-XUMHUUECKUE MTapaMeTphl POLIECCOB U 000PYAOBaHMS, BAPHAHTHI OTKJIMKA
METAJUTYyPIrHYECKAX CHCTEM Ha BHEITHUE YIIPABIAIONINE BO3ICHCTBUS, TEXHOJIOTHU IPUMEHSIEMBIC ¥ BBOJJFIMBIC
COBPEMCHHBIMH MPEANPUATHAME OTPACIH, TUICPAMHI B TEXHOJIOTHH ITOYIEHHS JIETKUX U TYTOIUIaBKHX METAJIIOB, COCTaB
MIPOAYKTOB U MOJYIPOJYKTOB METALTYPTHH JETKUX U TYTOIUIABKUX METaJIOB.

3.1.5 | 5. IIpuHIHIE 1 COCOOBI MOBBIIICHHS U3BICUCHUS METAIUIOB U3 CHIPHS, MOBBIIICHUS YHEPTrod((PEKTUBHOCTH MIPOIECCOB H
000pyA0BaHHs, KOHCTPYKIMH 1 IPUHLUI PabOThl OCHOBHOTO 000PY0BAHUS B METAJLTypPIUH JETKUX U TyTOIIaBKUX
METaJJIOB, TEXHOJIOTHIO MOIYYSHHMS JIETKUX U TYTOIIABKAX METAIUIOB, (PM3UKO-XHMHUCCKIE OCHOBBI ITOJYYCHHS JITKAX U
TYTOILIaBKUX METAJIIOB.

3.2 | YmeTh:

3.2.11|1. d)OpMyJ'II/IpOBaTB 3adaqu 110 MOJYUYCHHIO JICTKHUX 1 TYTOIUIaBKUX MCTAJIJIOB.

3.2.2 | 2. ®opMyIHpOBaTh 33/1a9H 110 PAIOHATEHOMY HCIIOIB30BAHUIO IPUPOIHBIX PECYPCOB H 3aIIUTHI OKPYIKAFOLICH Cpe/Ibl
MTOJTYYESHHUS JIETKUX ¥ TYTOIIABKMX METAJIJIOB.

3.2.3 | 3. ®opmynHupoBaTh 3a/1a4M MPOLIECCHOTO MOX0a MOJIYYEHHUS JETKUX M TYTOIUIaBKUX METAJIOB.

3.2.4 | 4. ConpoBOXIaTh U KOPPEKTUPOBATH CTAHAAPTHBIC PSIKMMBI BEICHUS METAJUTYyPTHYCCKHUX MPOLECCOB MOTYICHHS JISTKUX
METAJIOB, PACCUUTHIBATH U H3MEHSATH XUMHUYCSCKUI COCTAB MCXOTHOTO CHIPhS, TIOIYIPOYKTOB H TIPOTYKTOB. -
PaccunthiBaTh Qu3HUECKUE TApaMETPHI MPOIECCOB (TEMIIEpPaTypa, JaBleHHe, KOHIEHTPAIUU, PACX0]l MATEPHAIOB H
TOIUIHBA).

3.2.5 (5. IIpuMeHATh TeOpEeTUUECKHIE 3HAHUS JUIS PELICHUs 334 MOBBIIICHHS U3BICUCHUS METAILIOB U3 CHIPbS, IOBLIIIICHUE
5Hepro3¢PpeKTUBHOCTH MPOLECCOB U 000PYIOBAHHUS.

3.3 | Baagern:

3.3.1 | 1. HaBelkamMH pead30BBIBATh 331a4H 110 MOTYUEHHMIO JIETKUX U TYTOIIaBKUX METAaJJIOB.
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2. HaBblKaMu peann30BbIBATh 334a4H 110 PALIUOHAIBHOMY MCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U 3aILUTHI

OKpY>KaloLIel Cpebl IOJIy4eHHs JETKUX U TyTOILIaBKUX METaJlIOB.
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3. HaBeikamu PCaIn30BbIBATH 3a0a49U MPOLCCCHOI'O MOAX0Aa MOJTYYECHU JICTKUX U TYTOIUTaBKUX METAJITIOB.

334

4. HaBeIKaMH OCYIIECTBIISATH KOHTPOJIb TEXHOJIOTHIECKIX MTPOIIECCOB M IPHHNMATH 0OOCHOBAHHBIE PEIICHNUS, BRIIOTHATD
TEXHOJOTUYECKHE PAacueThl [0 BHIOOPY OCHOBHOTO 000Dy IOBaHMUS.
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5. HaBblkamMu OCYHICCTBJIICHUA KOHTPOJIA TEXHOJIOTUICCKUX ITPOLIECCOB U NTPUHNUMATH 000CHOBaHHBIE pemenus.

4. CTPYKTYPA 1 COAEPKAHME JUCIUMITJINHBI (MOJAY JIA)

Kon

3aHATUSA

HaunmeHoBaHue pa3/ie0B U TeM /BU]
3aHsATHS/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pChI

Hnrte
PAKT.

IIpumeuyanue

Pa3nen 1. O0mas xapakTepucTHKA
JIETKHX U PeIKHX MeTaVIOB

1.1

Krnaccugukamms meramnos. Pusnko-
XMMHYECKHE CBOMCTBA JIETKUX U PEIKIX
metaiios. [Ipumenenue,
pacmpocTpaHEeHUE B 3eMHOH Kope
MeTasoB. CIaBbsl Ha OCHOBE JIETKHX U
penkux metamos. /JIex/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
UIIK-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
NVK-1.2
NYK-1.3
NYyK-2.1
NnvyK-2.2
NVK-2.3
NyK-4.1
NYK-4.2
NVK-4.3
NYK-9.1
NYK-9.2
NVK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
NOIIK-2.2
HOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3

J1.1
J1.2J1
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 /
Kypc

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.
TexHOIOTUsI TTOTyYeHHUs OKCHIa
anmoMuHUsI 1o criocoOy baiiepa.
BplleaunBanie anfOMHHUEBBIX Py —
OokcHuTOB. TeXHOJIOrHH HepepaboTKH
ATIOMHUHATHBIX PACTBOPOB —
Jexkomnosunus. [Tupomeramtyprudeckue
MPOLIECCHI B IPOU3BOACTBE INIMHO3EMA —
KaJbIMHAIMS THIPOKCH/IA ATFOMUHUSL.
OCHOBBI IEKTPOJIH3a KPHOIHTO-
[JIMHO3EMHBIX PacIiaBoB. 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.
TexHOIOTUsI TTOTyYeHHUs OKCHIa
anmoMuHUsI 1o criocoOy baiiepa.
BbiliienaunBanme aTflOMAHUEBBIX Pyl —
60kcuToB. TeXHONOrHH MepepaboTKU
ATIOMHUHATHBIX PACTBOPOB —
Jexkomnosunus. [Tupomeramtyprudeckue
MPOLECCHI B MPOU3BOJICTBE TIINHO3EMa —
KaJbIMHAIMS THIPOKCH/IA ATFOMUHUSL.
OCHOBBI IEKTPOJIH3a KPHOIHTO-
TJIMHO3EMHBIX PACIUIABOB. T€XHOIOTUs
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




23

O0630p MeTamTypruu amomMuHus B Poccuu
U MUpe. AIOMUHHEBbIE PY/IbL.
TexHOIOTUsI TTOTyYeHHUs OKCHIa
anmoMuHUsI 1o criocoOy baiiepa.
BbiliienaunBanme aTflOMAHUEBBIX Pyl —
60kcuToB. TeXHONOrHH MepepaboTKU
ATIOMHUHATHBIX PACTBOPOB —
Jexkomnosunus. [Tupomeramtyprudeckue
MPOLECCHI B MPOU3BOJICTBE TIINHO3EMa —
KaJbIMHAIMS THIPOKCH/IA ATFOMUHUSL.
OCHOBBI IEKTPOJIH3a KPHOIHTO-
TJIMHO3EMHBIX PACIUIABOB. T€XHOIOTUs
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 /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
pChbl

Hnute
PAKT.

IIpumeuanue

Pazpnen 3. OcHOBBI MeTaJLLIypruu
MAarHusi, JJUTHS ¥ HATPUS




3.1

TexHOMOrNM MONTyYeHUS MATHUS
(3TIEKTPOTUTHYECKHI CITOCO0,
TepMuueckuii cioco0). Texnonoruu
TIOTY9eHHUS JIUTHSA (JICKTPOTUTHICCKUI
cnoco0, TepMUYECKH cr1oco0).
TexHOJIOrUM MOyYeHUsT HATPUSL
(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 MONTyYeHUS MATHUS
(3TIEKTPOTUTHYECKHI CITOCO0,
TepMuueckuii cioco0). Texnonoruu
TIOTY9eHHUS JIUTHSA (JICKTPOTUTHICCKUI
cnoco0, TepMUYECKH cr1oco0).
TexHOJIOrUM MOyYeHUsT HATPUSL
(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 MONTyYeHUS MATHUS
(3TIEKTPOTUTHYECKHI CITOCO0,
TepMuueckuii cioco0). Texnonoruu
TIOTY9eHHUS JIUTHSA (JICKTPOTUTHICCKUI
cnoco0, TepMUYECKH cr1oco0).
TexHOJIOrUM MOyYeHUsT HATPUSL
(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 /
Kypc

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 /
Kypc

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., Konokonb1ie
B. M., Casrranuk B.
M.

OCHOBBI METAJTYy pPrUYeCcKOro IpOU3BOACTBA

Canxkr-IlerepOypr:
Jlans, 2017

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



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

ABTOpBI, COCTAaBUTENN

W3paTenscTBO, TON

On.aapec

JI1.2 | Hobpormsckuii A. B. | PykoBOACTBO K MeTaTypruu Cankr-IletepOypr: http://biblioclub.ru/ind
Tunorpagus Mapkosa | ex.php?
nuK°, 1865 page=book&id=22064

8
6.1.2. JlonojiHuTE/IbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN W3narenscTBO, rof On.agpec

JI2.1 [3akcT., Ctpoes C.C. [IIpakTHdyeckoe METAIUIOBEICHHUE Mocxkga|J/lerunrpan: http://biblioclub.ru/ind
OHTU HKTII CCCLJ, |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
U3JaTEIbCTBO 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?

H3/1aTEJILCTBO page=book&id=10883
TEXHUKO- 0
TEOPETHUYECKOMN

nuTeparypsl, 1954

6.3.1 IlepevyeHnnb NporpaMMHOro o6ecrne4eHust

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 HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | KoncynpTanT-mitoc
6.3.2.2 | EmuHoe 0KHO J0CTYyIa K HH()OPMAIIMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIS)
Ayn. Ne Hasnauenwne OcHamenne
VYueOHas AyIUTOPHS UL
MIPOBEICHUS 3aHATHH | Y4eOHBIe MecTa, 00OpyZOBaHHBIE OJOYHOM MeOENbI0 ¢ pacloyioKeHHEM
JEKIMOHHOTO U CeMMHapcKoro | amdurearpom. Pabouee mecTo mpemomaBaTedst B cOCTaBe CTOM, CTYyI, TyMmOa,
300 THUIIA, KypCOBOT'O IPOCKTUPOBAHHS KOMITBIOTEpP  MperojaBaTeNii C  JOCTYIOM B  HHTEpHET,
(BBITONTHEHHUST  KYPCOBBIX ~ paboT), | KHTEpaKTHBHASA TOCKa C NMPOEKTOpoM. MoTopu3oBaHHEIH 3kpaH [loTomounsre
TPYNIOBBIX W WHAWBHIYAJIbHBIX | IOBOPOTHBIE  KaMmepbl.  JlokymeHT-kamepa. HacTompHbIi ~ MUKpPO(OH.
KOHCYJIbTallui, TeKkyl1ero | 3BykoBasi cucrema. MapkepHas 1ocka.
KOHTPOJISL K IPOMEKYTOYHOM
VYueOHas AyIUTOPHS TUTS
NIPOBEACHUS 3aHATHH
VYueOHble MecTa (CTOJBI U CTYNBs). Pabodee MecTo mpermoaaBaTessi B COCTaBe
JCKIIMOHHOTO ¥ CEMHHApPCKOro
croxn, cTyn, TymOa. Kommbprorep mpemomaBaTens C JOCTYIIOM B HHTEPHET,
THIA, KypCOBOTO IPOCKTHPOBAHHS . . .
225 MHTEPaKTUBHBIN MIPOEKTOP c MarHUTHO-MapKepHOH JTIOCKOH.

(BBITTONTHEHUST  KYPCOBBIX  pabor),
IPYNIOBBIX W HHAWBUAYAIbHBIX
KOHCYJIbTALINIA, TEKYILIEro
KOHTPOJISI M IPOMEKYTOUHOM

MoTopHu30BaHHBIN 3KpaH € MOTOJIOUHBIM IpoekTopoM. IloTonouHas kamepa.
JokymenT-kamepa. HacTonbHbIH MUKpOQOH. 3BYKOBasi CHCTEMA.



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-
JUCLMIUIMHAM ~ y4eOHOro  InIaHa

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

pacTBOpPOB COJICH, INTATHBBI ISl IPOOMPOK, KaJOPHUMETP C HarpeBaTeieMm,
MarueTpos Kadenpet TEPMOMETPHI, IUTUTKAa JlabopaTopHas eTYJSTOp  HANpsHKCHHS
Merastyprus. P 928 patopHas,  pery. P p 5

IMUTaHUA,  XOJOAWIBHUK  JaOOpaTOPHBIH,  apeoMeTpsl,  Habop
aKBaJUCTUIIISITOP, MEIIbHUIIA 3€PHOBAsI Jab0paTOpHasl.

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




- 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.
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