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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 | Beiciias MmaTemaTuka

2.1.2 | MaremaTHUeCcKHEe U €CTCCTBCHHO-HAYYHBIC aCIICKThI l'lpO(beCCPIOHaJ'[BHOfI ACATCIIBHOCTHU

2.1.3 | MeTonbl KOHTPOJIS U aHAJIHM3a BELIECTB

2.1.4 | Metposorusi, CTaHIapTU3alUs U CepTUPUKAIUS

2.1.5| OcHoBBI 0€30MacCHOCTH METAUTYPIrHYECKUX TEXHOJIOTHI

2.1.6 [ OCHOBBI KOMMYHUKALIUK U MPABOBON KYJIBTYPHI

2.1.7 | OcHOBHI KpHuCcTaIUIOTpAahUH U MUHEPATIOTHI

2.1.8 | OcHOBBI (OPMHUPOBAHHS MUPOBO33PEHHS B TPOPECCHOHATBHON JCATEILHOCTH

2.1.9 | IIpaBoBenenue

2.1.10 | [TpuknaaHbie aceKThl (PU3UKO-XUMUUESCKUX 3HAHUH

2.1.11 | ConpoTHBIeHHE MaTEPUAIOB

2.1.12 | Tennoduzuka

2.1.13 | ®u3uko-xuMus METaLTyprU4eCKUX IIPOLECCOB U CUCTEM

2.1.14 | ®usuueckas KyabTypa U CIOPT

2.1.15 | dusnueckas XuMHus

2.1.16 | dusnueckoe BOCIIUTaHHUE

2.1.17 | ®unocodus

2.1.18 | XuMus MeTamioB

2.1.19 | ODxomnorus

2.1.20 | OxoHOMHUYECKASA TEOPUS

2.1.21 | bezonacHOCTB XKHU3HENEATEILHOCTH

2.1.22 | BBeaenue B CIeHaIbHOCTh

2.1.23 | Bceobmiast uctopust

2.1.24 | InocTpaHHBIN S3BIK

2.1.25 | UudopmaTuka

2.1.26 | Uctopusa Poccun

2.1.27 | KomnetoTepHas rpaduka

2.1.28 | O3HakOMUTENbHAS TTPAKTHKA

2.1.29 | Pycckuii S3bIK U KyJNbTYypa peyuu

2.1.30 | YuyeOHast mpakTrKa

2.1.31 | ®usuka

2.1.32 | Xumus

2.1.33 | Oxonoruueckue MpodIeMbl METAJUTyPrHYeCcKOTO IPON3BOICTBA

2.2 | JucuunjauHbl (MOAY/IU) U PAKTHKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTMCHUILTHHBI (MOAYJIs) HEOOXOUMO KaK
npeauniecTBywIee:

2.2.1 | TocynapcTBeHHast UTOrOBAast aTTECTAIUS

2.2.2 | 3amuTa BBITYCKHOHM KBATH(HUKAIMOHHONW pabOTHI

2.2.3 [[ToaroroBka K mpoLeaype 3aIIUTHI BBITYCKHOIN KBATH(HUKAHMOHHOW pabOTHI

2.2.4 | TlpeaaumiioMHasi IpakTHKa




3. KOMIIETEHIIM Y OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHSA TUCIIATLIAHBI
(MOZY.JI)

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

MOIK-1.3: BnageeT: HaBblkaMmy MaTeMaTUYeCKOro aHanmaa n MmogenmpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPU4YNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOIo npouecca, nporHo3npoBaTb
noeegeHune rnpotlecca Ha oCHoBe MaTeMaTn4eCKmnx mogaenen

MOIK-1.1: 3HaeT: hn3MKO-XUMMUYECKME OCHOBBLI U METObI MaTEMaTUYECKOro MOAENMPOBAHNS MeTannypruyeckmx
NpOLEeCCOB MOJTy4eHUS LIBETHLIX METaNM0B

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

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTLI HOBOM TEXHONOMU, 06bekTa, cMCTeMBbI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBEKTOB, CUCTEM M TEXHOIOMMYECKUX NPOLECCOB;
OCHOBbI 3KOHOMUYECKNX, SKONTOMMYECKUX N colmanbHbiX 0COBEHHOCTEN MeTannypruyeckoro Npom3BoacTea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AeATENbHOCTH

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

MNOIK-4.1: 3HaeT: OCHOBbI METPOSIOMNKN, MeToAbl 00paboTKM 3KCNEPUMEHTASBbHBIX AaHHbIX

NOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHNSI, MaTeMaTMYECKUIA annapaT anis obpaboTku n
aHanmaa aKcnepuMMeHTarnbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHUSA U3MEPEHMI N X 0OpaboTKM

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

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHWUS HAy4YHO-TEXHUYECKMX 3aay B
npodeccnoHanbHON OesaTenbHOCTH

NOTK-5.2: YmeeT: npyMeHaTb UHHOPMALMOHHbBIE TEXHONOMMM U NporpaMMHoe obecneyeHve Ans peleHns HayyHo-
nccrnegoBaTenbCkMx 3agady B 06nacTu nonyvYeHus LUBETHLIX MeTannos

MOMK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(DOPMALIMOHHBLIX TEXHOOMMIA U NpUKNagHbIX annapaTHO-NPorpamMmmMHbIX
cpencTs

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

MOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOJIOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa n
npyvHUMaTb 060CHOBaHHbIE peLleHus

MOIK-6.3: Bnageet: HaBblkaMu Bblbopa 3deKTUBHbBIX U Be30nacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

MOIK-6.1: 3HaeT: 0CHOBbI TEXHONOMYECKMUX MPOLLECCOB NOSyYeHNs LIBETHbIX MeTanmnos

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

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHUS U UCNONb30BaHNS HOPMaTUBHbBIX JOKYMEHTOB MeTannypruyeckon otpacnu

NOMK-7.2: YmeeT: aHanManpoBaTh, TEXHUYECKYH AOKYMEHTALMIO TEXHONOMM-YECKOro npoLecca u npuHUMaThb
060CHOBaHHbIE peLleHnst

NOIK-7.3: BnageeT: HaBblkaMn COCTaBMEHNS U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NONy4YeHnst LBETHbIX
MeTannos

MK-1.1: Cnoco6eH onpeae-nATb OpraHM3aUnoHHbIE U TEXHUYECKME MePbl NO BbIMOMTHEHUIO NPOU3-
BOACTBEHHbIX 3aiaHU NNaBUIbHbIM Nepeaenom NPou3BoACTBA TAXKENbIX LIBETHbIX METannos

UMK-1.1.2: Ymeer:

- OLeHMBaTb Ka4eCTBO N COOTBETCTBME TEXHNYECKMM YCIOBUSAM (TEXHOMOMMYECKUM pernameHTam) Cbipbs (LLUMXTbI) 1
aHeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCIOPOA, a3oT);

- perynupoBaTtb NpoLecc NnaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnaeMbiX MaTepmanos, NoKa3aHum
KOHTPOMNbHO-U3MepUTENbHLIX MPMBOPOB 1 BU3YyarbHbIX HabnAeHNUI;

- OpraH130BbIBaTb B 3aBUCUMOCTW OT coAepaHusa MeTanna n XMMU4YecKoro coctasa LUMXTbI BeAeHue npouecca
NNaBku B pexumax, obecneynBaroLLMx MakcMarnbHoe M3BneyYyeHme MeTanna u Bbixos rogHoro;

- KOPPEKTMPOBaTb NpoLecchl NnaBky fobasneHnem niocoB 1 060POTHLIX MaTepmnarnoB, MHTEHCMBHOCTbLIO AYThS.

WMIMK-1.1.3: BnageeT HaBblkamu:

- KOHTPOMS COCTOsIHMA 060pyA0BaHMSA U BCOMOraTerbHbIX MaTepuarnoB As npouecca NnaBfeHns B neyu;
- COCTaBIIEHNsI TEXHUYECKOM JOKYMEHTaLMUN ANsi peCYPCHOro U opraHM3aumoHHoOro obecneyeHms npouecca
NnoAroTOBKW N BeAeHUs NnaBku, pa3nnBKA MeTanna;

- MOHWUTOPWHIa YCTAaHOBIMEHHbBIX PEXUMOB U KOHTPONMPYEMbIX NapamMeTpoB BEAEHMS NPOLECCOB NITaBKM




(nepennaBku 1 pacpUHMPOBaHMS LBETHLIX METANOB, NaBKU pya, KOHLUEHTPATOB, arfomMepara, orapka 1 CraBos.,
(hblOMUHIOBaHWS, BESbLEBaHMS, ANCTUMNIALMN, KyNensumMmn) B nevax pasnuyHbiX BUOOB U TUMOB;

- BbISIBIIEHUSI MPUYUH HEraTUBHbIX U3MEHEHMWI NapaMeTpoB 1 nokasaTenei npouecca nraskuy;

- onpeaeneHns Mep no yCcTpaHeHWio Henonaaok B paboTe NeyHbIX arperaTtos M BCNOMOraTeslisHOro 06opya0oBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHOW AESTENLHOCTU NOAPA3AENEHUs 3a CMEHY - pacxoaa MaTepuarnbHO-
TEXHUYECKUX PECYPCOB M SHEPrOHOCUTENEN, NPUYMH Bpaka UM CHUKEHNA kavecTsa nNpoaykuum (paboT, ycnyr);

- BEleHUS YYETHOW 1 TEXHONOrMYECKOW JOKYMEHTaLMMN Ha BYMaXHbIX U (UINN) 3MEKTPOHHBIX HOCUTENSX

NMK-1.1.1: 3HaeT:

- YCTPOMCTBO, Ha3HayYeHNe, TEXHUYECKNE XapaKTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuna obCcnyxmBaHusi
W 3KcnnyaTaumMm NpUMeHseMbIX B MMPOMETannyprum nnaBurbHbIX arperaToB: OTpaXKaTenbHbIX, LUAXTHbIX,
pyoHOTEpPMUYECKUX, 06eOHUTENBHBLIX NeYen, neven BaHokoBa, KMCNOPOAHO-B3BELLIEHHONM U KUCOPOLHO-haKebHON
Nnaeku, 3aNeKTPOAYrOBbIX, MHOYKLUMOHHBLIX Neven, (obloMUHI-NeYen, BenbL-nevemn, KOHBEPTEPOB, PaUHNPOBOYHBIX
KOTIOB;

- CXEeMbl TEXHOJOIMYECKON 0BBA3KM Neyn, NogaroLwmnx U OTBOASLLMX BO34yXONPOBOAOB, ra30xo40s.,
3NeKTpocHabXeHWs, KNCITOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LMPKYIALUN 1
oXNaXaeHus:;

- OCHOBHbIE METANNypruieckne TEXHOMNOrMM NPON3BOACTBA TSXKENbIX LBETHbIX METANMNOB, U3nYeckme NpoLeccsl 1
XUMUYECKMNE peakuumn npoLlecca nnaBky LBETHBIX METasOB U CMaBoB;

- hakTopbl, BAUSOLME HA X0 TEXHONOMMYECKOro npoLecca, 1 cnocobbl ynpasneHnsa nmu;

- OeNCTBYLLNE CTaHAapThbl, TEXHUYECKNE YCIOBUA, MOMOXEHUS U MHCTPYKLUMN MO COCTaABMAEHMIO U OOOPMIIEHNIO
TEXHUYECKON N y4ETHON JOKYMEHTaUuu;

- cneumanuanpoBaHHOE NporpamMmmMHoe obecrneveHne NaBuUibHOIO y4acTKa;

- TpeboBaHWst oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONOTMYECKON U NOXapHON 6e30NacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: CnocobeH opraHM3oBaTh paboTy paboTHUKORB NSIaBUNILHOIO Nepeena NpoM3BoACTBa TAXebIX
LBeTHbIX MeTanmnoB

NMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX pernamMeHTOB npoLecca nnaBkuy;

- OLeHMBAaTb KayecTBO NpoBeAeHNs paboTHUKaMN TEXHUYECKON OMAarHOCTUKN, TEKYLLUX U KanuTanbHbIX PEMOHTOB
nnaeunbHoro obopynoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMM U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam niaBKy;
- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPEAY;

- OCHOBbI 9KOHOMUWKUW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasneHus

WIMK-1.2.3: BnageeT HaBblkamu:

- KOHTPOISI BbINOSIHEHUS NPOM3BOACTBEHHLIX 3a4aHui 1 cobnogeHns paboTHUKaMN TEXHONOMMYECKUX MHCTPYKLNIA 1
pernamMmeHToB;

- opraHv3aumy BbINOMIHEHUS PabOTHUKAMK TEXHNUYECKOTO 06CNYXNBaHWSA, PErMaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 060pYyA0OBaHMSA Ha NNaBUIIbHOM Y4acTKe;

- KOHTpOnsi cobntogeHns paboTHUKaMu Tpy4OBOW OUCLUMNNMHBI, TpeboBaHMI OXpaHbl TPYAa, NOXapHOMN,
NMPOMBILLITEHHOW U 3KONormyeckon 6e3onacHoCT

MK-1.3: Cnoco6eH onpepgenaTb opraHU3aulnMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOoACTBEHHbIX 3agaHun KOHBEpPTEepPHbIM Nepeanerniom npon3BoAacTBa TAXenNbiX UBETHbIX MeTanmnoB

WIMK-1.3.3: BnageeT HaBbikamu:

- KOHTpOnsi cobntogeHns TpeboBaHWIA TEXHONOMMYECKNX MHCTPYKLUMIA NpoLiecca KOHBEPTUPOBAaHUS, ONepaTUBHOE
BbISIBIIEHWNE W YCTPAHEHUE MPUYMH NX HAPYLLUEHUS;

- COCTaBIIEHNE TEXHNYECKOW AOKYMEHTaLMN 418 peCcypcHOro U opraHM3aumoHHoro obecneyennsi npowecca
KOHBEPTUPOBAHWS;

- PYKOBOACTBA 3aNMBKOW LUTENHA, 3arpy3Kon KBapLEeBoro dsitoca U XoroaHbIX 000poTOB B KOHBEPTEP;

- MOHUTOPWHIa cobnoaeHNsi yCTaHOBIEHHbIX MapamMeTpoB NpoLecca KOHBEPTUPOBaHWS, AaBIEHNs, pacxoa
KOHBEPTEPHOro BO3Adyxa, TeMNepaTypbl, KOHLEHTPaUMN ABYOKUCU CEpbl B OTXOOALLMX ra3ax, pa3pexxeHns B NMbifieBow
Kamepe;

- onpeaeneHnst Mep Nno YCTpaHEeHU0 NPUYUH HapYLLEHUS PEXUMHBIX KapT KOHBEPTMPOBAHMS;

- BeAEHUsI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTALMM HA BYyMaXHbIX U (MN) SNEKTPOHHBIX HOCUTENAX

NIMK-1.3.2: YmeerT:

- aHanu3npoBaTb CobnaeHne PEXMMOB B NPOLIECCE KOHBEPTUPOBAHUSA, 0becrnedmnBatoLLmnX nosyyeHmne
MaKCUMarnbHOro U3BneYeHns meTanna U MakcumarbHOIo Bbixoda rogHoro;

- KOppEeKTMPOBaTbL NapameTpbl NpoLecca NnaBky - JaBNeHWe, pacxon KOHBEPTEPHOro Bo3ayxa, TemnepaTtypy u
KOHLIEHTpaLUIO ABYOKNCU Cepbl B OTXOASLLNX ra3ax, paspexeHue B NblfieBon Kamepe, COCTaB KOHBEPTEPHbIX
LL1aKoB;

- BM3yasibHO U C UCMONb30BaHMEM NPMOOPOB KOHTPONMPOBATb X0 KOHBEPTEPHOW NNaBKWU, onpeaensiTb CTaguun un
BPEMS OKOHYaHWSI TEXHONOMMYECKOro NpoLecca, roOTOBHOCTb MeTanna K BbiNycKy, FTOTOBHOCTb LUfaka K CNvBY 13
KOHBEpPTEpPa;




- paccynTbiBaTh MaTepuaribHble N SHepreTnvyeckne noTokn npouecca KOHBeEPTUPOBAHUA.

NIMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3Ha4YeHMe, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKMNE XapaKTEPUCTUKK, MPUHLIUNbI
paboTbl U NpaBua aKchnyaTauMm MeXaHU3MOB KOHBEpPTEpPA ropPU30OHTaNbHOIO 1 BEPTUKATIbHOIO TUMa, NYCKOBbLIX U
GNOKMPYHOLLIMX YCTPOMCTB, KOHTPOSIbHO-M3MEPUTENbHBLIX NMPUOOPOB, CUCTEM aBapPUIHOW CUrHanM3aumm,
NpUCNocoBreHNn 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;

- TEXHOMOIMYECKNE MHCTPYKLMMN MO BbiNnaBke MeTannoB B KOHBEPTEPE;

- cneumanuaMpoBaHHoe NporpamMmHoe obecneyeHne y4acTka KOHBEPTUPOBAHUS;

- TpeboBaHMsA oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKON 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 PErMaMeHTOB NpoLecca KOHBEPTUPOBAHNS;

- onpefensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrtofgeHne 3agaHHbIX PEXMMOB MpoLecca
KOHBEPTUPOBAHUS;

- BblbMpaTh Hanbonee aphEKTUBHBIV BapuaHT peLleHns paboTHUKaMy NOCTaBIEHHbIX 3a4a4y C Y4ETOM
BO3MOXXHOCTEWN, PECYPCOB, PUCKOB

WIMK-1.4.1: 3HaeT:

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

- 3HaYeHUs NpeaenbHO JONYCTUMbIX BbIGPOCOB 3arpsi3HSAOLLMX BELLECTB B OKPYXKAIOLLYH CPeay;

- OCHOBbI 9KOHOMVKMW, OpraHun3aLmm Npon3BoACTBa, Tpyaa U ynpaBreHus

NIMK-1.4.3: BnageeT HaBbikaMu:

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

- OpraHunsaumm BbINONHEHNA paboTHUKaMM TEXHUYECKOro 0BCNYXMBaHUS, PErfMaMeHTHbIX TEKYLLUMX U KanuTanbHbIX
peMoOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBaHWS;

- KOHTpONs cobnogeHns paboTHUKaMu TPyAOBOM AUCLMMNMHLI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOW,
NPOMBILLIIEHHOM U 9Konorm4eckon 6esonacHocTu

MK-1.5: Cnoco6eH onpeaensTb OpraHN3aLMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3alaHMI B OTAENEHUAX OCHOBHbIX Onepaluvii npouecca ruapomMeTanilypruiyeckoro
NPOM3BOACTBA TAXerNbIX LBETHbIX MeTannos

WNIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKUN TEXHNYECKOIo COCTOAHNA OCHOBHOIO, BCrnomMoratesribHoro O60py,EI.OBaHVI9| N TEXHOMOMMYeCcKoM 00BA3KN
arperartoB rmapomMeTtaniyprm4eckoro npon3BoacTBa TAXesbiX UBETHbIX MEeTasfoB;

- pa3paboTKu Mep No yCTPaHEHMIO NepexoaaLLnX U NpounakTuke TUNOBbLIX MPUYUH OTKIIOHEHWI OT YCTaHOBMNEHHbIX
peXMMOB paboThl, HENONAAOK U BHEMNMAHOBLIX NPOCTOEB 060PYAOBaHMS;

- onpegeneHus Mep no npeaynpexaeHnto 6paka u NoBbILIEHUIO KadeCcTBa NepepaboTkn NOCTynawLWwmx B
rmapomMeTannypriuyeckoe npou3BoACTBO MaTeEpPUarnos;

- MIPUHATMS peLLEHMNI 0 pexxumax o6paboTKy NOCTYNMBLUMX B NepepaboTKy LMXTbl, paCTBOPOB, Mynbnbl, IMAPaToB,
CNEKOB, LUNamMoB, 0GOPOTHLIX PACTBOPOB, MPOMbIBHbIX M CTOYHBLIX BOA, NPOAYKTOB BbILENayuMBaHns u
knaccudmkauuu;

- opraHM3aumny TEXHUYECKWN NPaBUIbHONM SKCNyaTaumMm OCHOBHOIO 1 BComoraTernibHoro ob6opynoBaHus,
TEXHONOMMYEeCKON 0BBA3KN N KOHTPOSTbHO-U3MEPUTENbHBLIX YCTPONCTB B OTAENEHUM OCHOBHbLIX onepauui
rMapomMeTanypruyeckoro NpPoU3BOACTBa;

- BeeHNsi y4eTHOWN 1 TEXHOMNOMMYECKON AOKYMEHTaUMN Ha ByMaskHbIX 1 (MrK) ANEKTPOHHBLIX HOCUTENAX B OTAENEHUN
rMapomeTaniyprmyeckoro Npou3BoACTBa

NIMK-1.5.2: Ymeer:

- Ucnonb3oBaTb MHAOPMALMOHHbBIE TEXHOIOMUN N CPeacTBa AJ1S aHanM3a 1 NPoOBEAEHMSI pacyeToB NapameTpoB,
PEXUMOB M MOKa3aTenen npowuecca rmapoMeTanilyprmieckoro npon3BOACTBa TSXKENbIX LBETHLIX METansoB.;

- BblAEpPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUAM KOHTPOSbHO-M3MEPUTENbHbIX
nNpnbopoB N AaHHbIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOoB rmapomeTan-nyprayeckoro nponM3BoacTea
TSDKENbIX LBETHBIX METAmNMNoB, BMSIOLWME Ha Ka4eCTBO NorydaemMon NpoayKumu;

- yNpaBnsaTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkun pya U KOHLEHTPATOB TSXKeNbIX LBETHLIX METAIIIOB,
NpPOMPaCcTBOPORB, NPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapamMeTpoB TEXHOIOMMYECKMX arperatoB rmapomMeTarniyprmiecKkoro




NpOV3BOACTBA;
- BbISIBMATb HAPYLLEHUS NpaBuI 3KCMyaTauum n TEXHUYeCKoro obcnyxmeaHns obopynoBaHus
rMopoMeTannypriyeckoro NpoM3BoACTBa TSXKENbIX LIBETHBIX METanoB

UMK-1.5.1: 3Haer:

- pacnonoxeHue, yCTpOMCTBO, Ha3HayeHne, NPUHLMN OENCTBUSA, TEXHUYECKNE XapaKTepUCTUKK, npasuna
obcnyXMBaHuA 1 aKkcnnyaTaumMm rmgpomMeTaninyprmieckoro 06opyaoBaHus (B TOM Yncne cocynos, paboTarowmx no
OaBrieHNeM) 1 TEXHONOrMYECKON apMaTypbl (3anopHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPoBOAOB,
HaCOCHOrO X03ANCTBa, 4O3MPOBOYHBLIX U MOAAIOLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
n3aMmepuTenbHbIX NPUBOPOB, CPeacTB aBTOMaTUKM U CUrHanNM3aumm B OTAENEHNU OCHOBHbIX onepaumn
rMapomeTaniypruyeckoro NpoU3BOACTBA;

- MPOU3BOACTBEHHO-TEXHUYECKNE, TEXHONOMMYECKNE MHCTPYKLMM MO BEAEHMIO ONepaumii rmapoMeTanilyprmieckoro
NPON3BOACTBA TSXKENbIX LIBETHBIX METANIIOB,;

- CNoCcoObI BbISIBNEHMS Y perfaMeHT AEVCTBUN MO YCTPAHEHMIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITIOHEHUI B
pexumax paboTbl 0bopyaoBaHMA B OTAENEHMM OCHOBHBIX Onepauuin rmgpomMeTaniyprmieckoro npou3BoacTBa;

- TEOPUIO Y TEXHOMOTUIO MTMOPOMETAaTYPrnyecKoro Npon3BoaCcTBa TSXKeNbIX LBETHBIX METaIIIOoB;

- MHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAeKaLLMX AparoLUeHHble
mMeTannbl;

- TpeboBaHMs OxpaHbl Tpyaa, NPOU3BOACTBEHHOW CaHUTapUK, NPOMBbILLITEHHOW, 3KONOMMYECKOW, NOXapHOW 1
XMMUYeCcKon 6e30nNacHOCTM B OTAENEHUM OCHOBHbLIX Onepauuin rmgpomeTaniyprniyeckoro npon3BoacTea.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Onepauun npouecca
rmapomMeTannypruyeckoro npou3BoacTBa TAXeJbiX UBETHbIX MeTannos

NIMK-1.6.2: Ymeer:

- onpeaensaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTtax oTAeneHus rmapoMeTanlyprmyeckoro NpomM3BoacCcTBa;

- OLEHMBATb PUCKM 1 onpeaenaTb Mepbl No obecneyeHnto 6e30NacHOCTU TEXHOOMMYECKMX MPOLECCOB B OTAENEHNN
rmapomeTannypruieckoro Npom3BoacTea

WNIMK-1.6.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE U TEXHONMOMMYECKNE MHCTPYKLIMKN, TEXHONOMMYECKMNE KapTbl, perfnaMeHThl,
perynupyoLLme nopsgok 1 npaeuna BedeHus NpoLeccoB B OTAENEHUW MMApOo-MeTannypruiyeckoro npon3BoacTea;

- (bM3nKo-XxuMH4eckume nNpoLecchl, MCNonb3yemMble B rMOPOMETaNNyprnyeckom Npon3BoacTBe TSXKENbIX LBETHbLIX
MeTanmnos;

- UIHCTPYKUMUM No obecneyvyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLeHHble
MeTann.l;

- OCHOBbI 3KOHOMWKMW, OpPraHn3aLumn Npon3BoAcCcTBa, TpyAa M ynpaBneHus B rMapoMeTanypruieckoM Npon3BoaCTBE;
- OCHOBbI MEHEKMEHTA U KOPNOPATUBHOM 3TUKU, MPUHLIMILI MOBbILLIEHUS KAYeCTBa TPYAOBOM XU3HW KOSNEeKTUBa

UIMK-1.6.3:

Bnapeet HaBbikamu:

- KOHTPOSSI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB NPU OTKMOHEHNSX U COOsIX B BE4EHNM OCHOBHbIX Onepaumin npouecca
NPON3BOACTBA TSXKeNbIX LBETHBIX METAIIOB,;

- KOHTpONs cobnoaeHnst paboTHMKaMu TpeboBaHUI OXpaHbl Tpyada, NOXapHON, NMPOMBbILLITEHHOW, XMMUYECKON U
aKonornyeckon besonacHocTn

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUUYECKUIA aHanu3 U CUHTe3 MHOPMaLMK, NPUMEHSATb CUCTEMHbIN
nopxopn AN pelleHUs NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguT u aHanusnpyeTt nMmetoLLyocsa nHopMaLmio Ans peLleHrs nocTaBneHHbIX 3aaqy

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He40CTaTKOB

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

YK-2: CnocobeH onpeaenAaTb KPpyr 3agay B paMKax NOCTaBNIEHHOW Lenu n BbIGMpaTb onTuManbHbIe
cnocobbl ux peweHnsa, ncxoga m3 ,D,el7ICTBy|OI.IJ,VIX npaBoBbIX HOPM, MMeHLKNXCcA peCcypcoB U OrpaHVI‘-IEHVIﬁ

NYK-2.1: OnpegensieT Cpoku, pecypcbl, UICNOMNHUTENEN ANS peLleHns 3agayn

NYK-2.3: NpoBoanT TEXHNKO — 3KOHOMUYEeCcKoe 060CHOBaHUe, aHannsnpyeT aaekBaTHOCTb NPUHUMAEMbIX peLLeHNI
C y4eTOM AEeNCTBYIOLMNX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Cnocobbl peLleHnst 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOW hopmax Ha
rocynapcTBeHHOM s3bike Poccuiickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbibpaeT KOMMYHUKATUBHbIE TEXHONOMM OBLLEHMS Ha rOCYAapCTBEHHOM M MHOCTPAHHOM si3blkax

NYK-4.3: BbinonHsaeT nepeBod NpoeccnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN SA3bIK 1
obpaTHo

NYK-4.2: OcyLIJ,eCTB.I'IﬂeT 40ernoBYyro Nepernncky Ha rocygapCTtB€HHOM U MHOCTPaHHOM A3blKax

YK-9: CnocobeH ncnonb3soBatb 6a3oBble gedeKTronormyeckue sHaHMA B couuanbHOM U npodeccuoHanbHoOMn




ccepax

NYK-9.1: MNpumeHsieT 6asoBble gedekTonormyeckne sHaHns BO Bcex chepax geATenbHOCTH

NYK-9.3: CoBepLueHCTBYET AehekTonorm4yeckme 3HaHns

NYK-9.2: BbibnpaeT MeToabl U NPUEMbI OLIEHKU NPOdeCCUoHansHoON cpeabl

B pesyabTare 0cBOeHHs JUCHMILIMHBI (MOAYJ/I1) 00y4alolIuiics J0/KEeH

3.1 |3nars:

3.1.1| 1. Teopun 1 MpaKTUKX NOTYUEHUS JIETKUX U TYTOIJIABKUX METAJLIOB.

3.1.2 | 2. MeTomon0THYecKHe OCHOBHI PAIIHOHAIBEHOTO HCTIOJIB30BaHUS IIPHPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIICH CpeIbl
MTOJTYYESHHUS JIETKUX ¥ TYTOIJIABKUX METAJIIOB.

3.1.3 | 3. Meroaonoruueckue OCHOBBI MPOLIECCHOTO MOIXO0A.

3.1.4 [ 4. dakTOpEI, BIUSIONINE Ha PH3NKO-XUMHYECCKHE TapaMeTPhl IPOLIECCOB U 000PYIOBaHU, BAPHAHTHI OTKIIHKA
METAIUTYPTrHYECKUX CUCTEM Ha BHEITHUE YIPABISIONINE BO3IEHCTBUS, TEXHOJIOTUH MIPUMEHSIEMBIE U BBOIMIMEIC
COBPEMCHHBIMHE MPEANIPUATHAME OTPACIIH, JHICPAMHU B TEXHOJIOTHH MMOIYYCHHS JIETKUX U TYTOIUIAaBKHX METAJIOB, COCTaB
MPOIYKTOB U MOJIYIPOAYKTOB METAJUTYPTHH JISTKAX ¥ TYTOIUIABKHX METaJLJIOB.

3.1.5| 5. IIpuHUHMIIBL ¥ CITOCOOBI MOBBIIEHUS U3BJICUCHHS METAJIIOB U3 CHIPBS, MOBBILICHUS YHEPT03()(HEKTUBHOCTH MPOLIECCOB U
000pyI0BaHMs1, KOHCTPYKIIMH ¥ HPHHIMI paboThl OCHOBHOTO 00OPY0BaHNUS B METAJUTYPIUH JIETKUX U TYTOIUIABKHX
METaJJIOB, TEXHOJIOTHIO MOIYyYSHHMS JIETKUX U TYTOIIABKAX METAIUIOB, (DM3UKO-XHMHUCCKHE OCHOBHI ITOJYYEHHS JIETKAX U
TYTOIUIAaBKUX METAJLIOB.

3.2 | YmeTh:

3.2.1| 1. ®opmynupoBath 3a/1a4H M0 MOTYUCHHIO JIETKUX U TYTOIIABKUX METAJUIOB.

3.2.2| 2. ®opMynrpoBaTh 3a1a41 O PALMOHAIBHOMY UCIIOIb30BAHUIO IPUPOJHBIX PECYPCOB U 3aILUTHI OKPYXKAIOLIEH cpeibl
IOJIyYEHHUs JIETKUX U TYTOIIaBKUX METaJLIOB.

3.2.3 | 3. ®opmynupoBaTh 3a1a4H MPOLIECCHOTO MOAXO0a MMOJIYYEeHHUS JETKUX U TYTOIUIABKUX METaJIOB.

3.2.4 | 4. CompoBOX/IaTh ¥ KOPPEKTHPOBATH CTAHAAPTHBIC PEKUMBI BEJICHUST METAJLTYPTUICCKHUX MTPOIECCOB IMOTyUSHHS JETKUX
METAJUIOB, PACCUUTHIBATH U M3MEHSATh XUMHUYECKUI COCTAaB MICXOTHOTO CBIPbS, TIONYPOYKTOB H IPOITYKTOB. -
PaccunthiBaTh (hU3MUESCKHE MapaMeTPhl IPOLIECCOB (TeMIepaTypa, JaBlICHNE, KOHICHTPALMU, PACXOJl MATEPHAJIOB U
TOIUIMBA).

3.2.5 | 5. IlpuMeHATh TEOPETHYCCKHE 3HAHKS JJIsl PELICHHS 3a/1a4 IOBBIIICHUS H3BJICUYCHUS METAIJIOB U3 CHIPBS, NOBBIIICHHE
9HeprodPpPeKTHBHOCTH MPOIIECCOB M 000PYIOBaHUS.

3.3 | Bnagersn:

3.3.1| 1. HaBeikamu PCaIn30BbIBATD 3aJa4U IO IMMOJYUYCHUIO JIETKUX U TYT'OINIAaBKUX METAJLJIOB.

3.3.2 | 2. HaBblkamMu peann30BbIBaTh 3a/1a4H M0 paliOHATEHOMY HMCIOIb30BAaHHIO IPUPOIHBIX PECYPCOB U 3aLUTHI OKPY KatoLIeH
Cpezibl OTyYCHUS JIETKUX U TYTOIIaBKHX METaJLIOB.

3.3.3 | 3. HaBbikamu PCajin30BbIBATH 3aJa4M IMPOLUECCHOIO IMMOAX04a MOJYYCHUs JICTKUX U TYT'OIINIABKUX METAJLJIOB.

3.3.4 | 4. HaBblkaMH OCYIIECTBIISITH KOHTPOJIb TEXHOIOTHYECKHUX MPOLECCOB M MPUHUMATh 00OCHOBAHHBIE PEIICHUS, BBITOTHSITD
TEXHOJIOTHYECKHE PACUETHI 110 BHIOOPY OCHOBHOTO 00Oy IOBaHHUS.

3.3.5| 5. HaBbikamu OCYIIECTBJICHUA KOHTPOJIA TEXHOJOTHYCCKUX MTPOUCCCOB U IIPUHHUMAThb 000CHOBaHHBIC peuICHus.

4. CTPYKTYPA U COJAEPKAHUE JUCLHUILIMHBI (MOAY.JIST)

Kon HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHATUSA/ / Kype MU aTypa | pchl | paKT.

Paznen 1. O0masi xapakTepucTUKa
JIETKHX U PEIKUX METAJLJI0OB




1.1

Knaccudukarus metamios. Ousuko-
XUMHUYECKHE CBOUCTBA JIETKUX U PEAKHX
MeTtauioB. [IpumeHenue,
pacrpocTpaHeHHue B 3eMHOM Kope
MeTaiu1oB. CIijiaBbl Ha OCHOBE JIETKUX U
penkux MeTayioB. /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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

J1.1
JI1.2J1
2.1
122
2.3




1.2

Knaccudukarus metamios. Ousuko-
XUMHUYECKHE CBOUCTBA JIETKUX U PEAKHX
MeTtauioB. [IpumeHenue,
pacrpocTpaHeHHue B 3eMHOM Kope
MeTaiu1oB. CIijiaBbl Ha OCHOBE JIETKUX U
penkux MeTaymios. /Cp/

12

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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

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.
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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

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,
anektpoimzepsl. /Cp/

20

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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

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 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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

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,
TepMmmdeckuii crocod). /Cp/

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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/
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Paznen 4. Merajuiiyprus THTaHA




4.1

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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NVK-9.2
NVYK-9.3
NYyK-4.1
NYK-4.2
NVK-4.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVK-1.1
NYK-1.2
NYK-1.3

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

IlepepaboTka pya u momyueHue 4 8
KOHILICHTPATOB M MOIYIIPOAYKTOB.
[NomydeHne YUCTHIX COCIMHEHUIT
MeTayuoB. [ToxydeHne MeTaTmaecKoro
Bosb(pama u MmonubaeHa. /Cp/

UIIK-1.1.1 | JI1.1

UIIK-1.1.2 | JI1.2J1
HIIK-1.1.3 2.1

HIIK-1.2.1 | J2.2
UIIK-1.2.2 | JI2.3
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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1

NVK-9.2
NVYK-9.3

NYyK-4.1

NYK-4.2
NVK-4.3

NYyK-2.1

NYK-2.2
NVyK-2.3

NVK-1.1

NYK-1.2
NYK-1.3

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 JUCHUILINHBI.

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

Cankr-IlerepOypr:
Jlans, 2017

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



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

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI1.2 | Ho6ponusckuit A. B. [ PykoBoACTBO K MeTaLTypruu Canxkr-IlerepOypr: http://biblioclub.ru/ind
Tunorpagus Mapkosa | ex.php?
nuK°, 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 CCCLI, |ex.php?
1937 page=book&id=22065
0
J12.2 | Cmupsrun A. 1. [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?
HM3J1aTENILCTBO TEXHUKO | page=book&id=10883
-T€OPETHUUECKOM 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 | KoHCcybpTaHT-ILITIOC
6.3.2.2 | Enunoe okHO A0CTyIa K MH()OPMAIIMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)
Ayn. Ne Haznauenue OcHaienue
VYuebHas ayIUTOpHUs TS
MIPOBEACHHS 3aHATHI
JCKIMOHHOTO U COMHHAPCKOTO VYuebHble MecTa (CTONBI U cTyNbs). Pabouee MecTo mpemogaBaTelisi B COCTaBe
cToi, cTyn, TymOa. KommproTep mpenopaBateis C JIOCTYIIOM B HHTEPHET,
225 Tima, KypCOBOTO HMPOCKTHPOBAMIA HMHTEPaKTUBHBIH TIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBITIONTHEHHUSI  KypCOBBIX pabor), .
IDYTIOBBIX 1 HHIMBHLYaTbHBIX MoTOpU30BaHHBINH JKpaH C MOTONOYHEIM TPOCKTOPOM. [Motomnounas kamepa.
o JokyMmeHT-kamepa. HacTonbHbIH MEUKPO(OH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIUH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOYHOMN
VYueOHas ayIUTOPHS UL
MIPOBEACHUS 3aHATHH | Y4eOHBIE MecTa, OOOpYIOBaHHBIE OJOYHOW MeOEeNmbi0 C PACHONIOKECHHEM
JEKIMOHHOTO W CEeMMHApCKoro | amdurearpom. Pabouee mMecTo mpemomaBaTelst B COCTaBe CTOM, CTYI, TyMmOa,
300 TUIA, KypCOBOI'O IMPOCKTUPOBAHUS | TPUOYHKA, KOMIIBIOTEp MpenojaBaTelss ¢ JOCTYIOM B  HHTEPHET,
(BBITTONTHEHHST  KYPCOBBIX  paboT), | KHTEpaKTHBHASA TOCKa C NMPOEKTOpoM. MoTopu3oBaHHEIN 3kpaH [loTonmodnse
TPYIIOBBIX W WHAWBHIYAIBHBIX | IOBOPOTHEIE KaMepsl. [lokymeHT-kamepa. HacTonpHeI MuKpodoH. 3ByKOBas
KOHCYJIbTallui, TEKy1Iero | cuctema. MapkepHas AocKa.
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.

D¢ dexTrBHOE OCBOCHUE AUCIMIDIMHBI TPEANOIaraeT PErysipHOe MOCCIICHUE BCEX BUIOB ayANTOPHBIX 3aHSITHM, BBIIOIHCHHE
IUIAHA CAMOCTOSTENBLHOM pabOThI B MOJHOM 00bEME U MPOXOKIACHHUE ATTECTAIIMK B COOTBETCTBUH C KAIICHIAPHBIM YI€OHBIM
rpaduKoM.

CTyaeHTY peKOMEHYeTCS O3HAaKOMHUTBCS CO CHICKOM OCHOBHOH M IOTIOTHUTENBHON INTEpaTypsl. JlocTym K HHGOPMAITHOHHBIM
pecypcaM OUOIMOTEKH U HH(POPMAIIMOHHO-CIIPABOYHBIM cHCcTeMaM ceTH "VHTepHeT" OpraHiu30BaH B YUTAIBHOM 3ajie OUOIHOTEKH
co craroHapHbIX [19BM, iu6o ¢ muaroro [I9BM (HoyTOyKa, TUIAHIIETHOTO KOMITBIOTEpa MK HHOTO MOOHMIIBHOTO YCTPOMCTBA)
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 LeJibIo OLICHKH YPOBHS OCBOCHHS MaTepHaia 1o Kax/J10i J1abopaTopHOil paboTe COCTABIAETCS OTYET, Ha OCHOBAaHUM 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

CamocTosTenpHas paboTa CTYIEHTOB BKIIOYAET OCBOCHUE TEOPETHUECKOTO MaTepHaa, HOArOTOBKY K BBIIIOIHEHHIO 3aJaHUH
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.
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