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Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

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

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

-M3y4YeHHE TEOPETUUECKUX OCHOB COBPEMEHHBIX U MEPCIIEKTUBHBIX TEXHOJIOTHIA METAJUTyprudecKoi nepepaboTKu IIMHKOBIX
KOHILICHTPATOB, 00ECIICUYNBAIOLINX UX KOMIUICKCHOE HCIIOIb30BaHUE, 0€30TX0IHOE IPOU3BOICTBO C MUHHUMAIIbHBIMU
SHEPreTHIeCKUMH 3aTpaTaMH M OXPaHOH OKPYKAIOIIeH Cpeasbl;

-MCCIeIOBaHUE BOTIPOCOB HKCIIEPUMEHTAEHOTO TIOITBEPKICHHS KAUeCTBEHHBIX XapaKTEPUCTUK M KOIMYECTBEHHBIX TTOKa3aTenei
KOHKPETHBIX METAJUTyPrHYECKHX MPOLECCOB;

-BBIIIOJTHCHUE TEXHOJIOTHYECKUX PACUCTOB 000PYAOBAHMUS,

-03HAaKOMJICHHE C TEXHUICCKUMH CPEIICTBAMH JJISl IIPOBEACHUS ONBITOB U METOTUKON UX TIPOBEICHUSI.

1.1 3apaumn

IMponecc M3y4eHNs AUCIUIUTMHEI HAITpaBIIeH Ha (GOPMHUPOBAHHUE CIICTYIOMINX KOMIICTCHIIHI:

-TOTOBHOCTH COYETaTh TCOPHUIO U MPAKTUKY IS PEIICHNS HHKEHEPHBIX 3a/1a4;

-CIIOCOOHOCTB NIPUMEHATH B IPAKTUYECKON AESTEIbHOCTH NPUHIUIBI PAIIOHATBHOTO HCIIOIb30BaHHS IPHPOIHBIX PECYPCOB U
3aLIUTHI OKPY>KAIOIIEH CPEIBI;

-CIIOCOOHOCTB MCIOIB30BATh MTPOIECCHBIHN IOIXO.

2. MECTO JUCHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

[uxxa (pa3zaen) OIT: | b1.B.04.71B.02

2.1 | TpeboBanus K npeABapUTeIbLHON NMOAT0TOBKe 00y4aroerocs:

2.1.1 | ABToMaTH3alusl METAJUTYPrUYECKUX MPOIECCOB

2.1.2 | UadopmanmoHHOE 00ECICUYCHNE METAILTYPIrHYeCKOT0 TPOH3BOICTBA

2.1.3 | UadopmMaiioHHbIe TEXHOJIOTHH B METATypruu

2.1.4 | JIuteiinoe pOU3BOACTBO

2.1.5 [ Meramryprust 3010Ta u cepedpa

2.1.6 | Mertannyprus 1erkux U TyrOILIaBKUX METaJIIOB

2.1.7 | Metannyprust M€ U COMYTCTBYIOIUX 3JIEMEHTOB

2.1.8 | Merammryprusi 4epHbIX METaJIOB

2.1.9 | MoaenupoBaHHe MPOLIECCOB U OOBEKTOB B METAJUTYPIrUu

2.1.10 | O6paboTKa MeTaIOB JaBlIECHHEM

2.1.11 | OcHOBBI TEXHOJIOTUH MOIYyYCHUS U 00PaOOTKH METaIIOB

2.1.12 | TepmoobpaboTka

2.1.13 | Texaomorudeckas (IIPOEKTHO-TEXHOJIOTHYECKAs) MPaKTHKA

2.1.14 | OGopynoBaHUE THAPOMETALTYPIHUECKUX 3aBOIOB

2.1.15 | O6opynoBaHHE MUPOMETAIUTYPIHYSCKHX 3aBOIOB

2.1.16 | [IpoekTrpoBaHKE U JIOTUCTUKA TEXHOJIOTMYECKUX MPOLIECCOB

2.1.17 | TeopeTuueckue OCHOBBI HOBBIX MUPOMETAJUTYPrHYECKHX MPOLECCOB

2.1.18 | Teopust rugpoMeTaIypru4ecKux IpoLEecCoB

2.1.19 | Teopust MeTaJUTypru4eCKUX MPOIECCOB

2.1.20 | Teopust sKcniepuMeHTa

2.1.21 | Teopus 37EKTPOXUMHUYECKUX MPOLIECCOB

2.1.22 | MarepuanoBeieHue

2.1.23 | MerannosegeHue

2.1.24 | Metannyprus 01aropoJHbIX U PEIKUX METallIOB

2.1.25 | Metamtyprus TsDKENbIX LIBETHBIX METAILUIOB

2.1.26 | OGorarmeHne MmoJIe3HbIX HCKOIIAEMBIX

2.1.27 | OCHOBBI OOIICHH)XEHEPHBIX 3HAHHUIA

2.1.28 | [IpuknaaHbie OCHOBBI MPOPECCUOHANBHBIX 3HAHUH

2.1.29 | TennorexHuka

2.1.30 | DneKTpoTeXHUKA U IEKTPOHUKA

2.1.31 | Beiciias MmaTemaTHka

2.1.32 | IHOCTpaHHBIN S3BIK

2.1.33 | MaTemaTH4YeCKHE U C€CTCCTBCHHO-HAYYHBIC aCIICKThI l'[pO(beCCPIOHaI[BHOfI JACATCIBHOCTH

2.1.34 | MeToapl KOHTPOJIS U aHAJIN3a BEIIECTB

2.1.35 | MeTposorus, CTaHAapTH3AKI U CEPTUPHUKAIINS

2.1.36 | OcHOBBI KOMMYHHUKAIIMX ¥ MPABOBOM KYJIbTYpPbI




2.1.37 | IIpaBoBeneHue

2.1.38 | IIpuknagabie aceKThl GH3UKO-XUMHUYECKUX 3HAHUI

2.1.39 | ConpoTuBieHUE MaTEPUAIIOB

2.1.40 | Terutodpusuka

2.1.41 | ®u3uKO-XMMHUSI METAITYPrUUECKUX MPOLIECCOB U CUCTEM

2.1.42 | OcHOBBI 0€30MaCHOCTH METAILTYPIU4eCKUX TE€XHOIOTHH

2.1.43 | OcHOBBI (hOPMHUPOBAHUSA MUPOBO33PEHHS B MPOPECCHOHANBHON AEITEIFHOCTH

2.1.44 | ®usnka

2.1.45 | ®usnueckass XUMHUS

2.1.46 | dunmocodust

2.1.47 | Okonoruueckue mpoodJIeMbl METAITYPrHYeCKOT0 MPOU3BOJICTBA

2.1.48 | Dxonorus

2.1.49 | OxoHOMHYECKAS TEOPHs

2.1.50 | Bceobmast ucropus

2.1.51 | Uadopmatuka

2.1.52 | Uctopus Poccumn

2.1.53 | KomnprotepHas rpaduka

2.1.54 | O3HakoMHTENbHAS TPAKTHKA

2.1.55 | OcHOBBI KpucTaIOrpadhuu ¥ MUHEPAIOTHU

2.1.56 | Pycckuii s3bIK U KyJIbTYpa pedu

2.1.57 | Yuebnas mpakTuka

2.1.58 | Xumus metasuiaoB

2.1.59 | bezonmacHOCTD KU3HENEATEILHOCTH

2.1.60 | BBenenue B CreliuajibHOCTD

2.1.61 | Xumus

2.2 | JucuunauHbl (MOAY/IH) U NPAKTUKH, /I KOTOPBIX OCBOCHHE JAHHOH AU CUUILIMHBI (MOAY/151) HE00X0JUMO KaK
npeuiecTByomiee:

2.2.1 | TocymapcTBeHHast HTOTOBas aTTECTALHS

2.2.2 [[ToaroToBKa K MpONEAype 3aIUTHI BBITYCKHONW KBATH(DUKAIIMOHHON paboThI

2.2.3 | Tlpouieaypa 3alIUThI BBITYCKHOM KBaTH(PUKAITMOHHONW paOOTHI

3. KOMIETEHI[HY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTNHBI
(MOZY.JIS)

OrlK-1: Cnoco6eH pewaTb 3agauu npoceccuoHanbHOM AeATeNIbHOCTU, MPUMEHAA MeTOoAbl MoOAeNIMPOBaHUSA,
MaTemMaTU4ecKoro aHanu3sa, eCtTeCTBeHHOHay4Hble U 00LenHXeHepHble 3HaHUA

NOIK-1.3: BnageeT: HaBblkaMn MaTeMaTU4eCKoro aHanmsa u MmogenvpoBaHus

NOMMK-1.2: YmeeT: BbISBNSATb NPUYUHBI HECOOTBETCTBUS NapaMeTpoB TEXHOMOMMYECKOro npouecca, MporHo3npoBaTh
noBeAeHue npoLecca Ha OCHOBE MaTemMaTU4ecKnx Moaenen

MOIK-1.1: 3HaeT: pn3MKO-XMMMUYECKME OCHOBLI U METOAbI MaTEMATUYECKOro MOAENMPOBAHNS METaNypruieckux
NpOLEeCCOB MOSTyYEHUS LIBETHBLIX METanNM0B

OlNK-2: CnocobeH y4dyacTBoBaThb B NPOEKTUpoBaHNN TeXHN4YECKUX 00BLEKTOB, CUCTEM U TEXHOJOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWYECKUX, IKOJTOrM4eCKuxX n counanbHbIX orpaHquHMﬁ

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

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUPOBAHNS TEXHUYECKNMX OOBbEKTOB, CUCTEM M TEXHOITOMMYECKUX MPOLIECCOB;
OCHOBbI 3KOHOMMUYECKMX, KONMOMMHYECKNX N CoLManbHbIX OCOOEHHOCTEN MeTannypruyeckoro NponM3BoACTBa

MNOIK-2.3: BnageeT: HaBblkaMu MPOEKTHOW AeATeNbHOCTH

OlNK-4: CnocobeH npoBOAUTL U3MepeHUs U HabnaeHus B cepe npoceccMoHanbLHON AEATENLHOCTH,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepUMeHTanbHble AaHHble

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

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

NOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHMS U3MEpPEHUn N nx obpaboTkn

OINK-5: CnocobeH pelwiaTtb Hay4HO-UccnegoBaTeNbCKMe 3a4a4um Npu ocyLwecTBIeHMU NpoceccnoHarnbHomn
OEeATeNbHOCTU C NPUMMEHEeHUeM COBPeMeHHbIX UH(OPMaALIMOHHbIX TEXHONOIMIA U NPUKNagHbIX annapaTHo-
nporpaMmMHbIX cCpeacTB




MOIK-5.3: BrniageeT: HaBblkaMy aHanu3a pes3ynbTaToB BbINOSIHEHUS HAy4YHO-TEXHUYECKMX 3aday B
npodeccnoHansHon OeaTensHOCTU

MOIK-5.2: YMeeT: npuMeHsATb MHpOPMaLMOHHbIE TEXHOMNOMMM U NPOrpaMMHoe obecrnedeHne Ans peLleHnsi HaydHo-
uccregoBaTenbCkMx 3agady B 06nacTv nonyvYeHns LUBETHbIX MeTanoB

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

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

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

NOIK-6.3: Bnageet: HaBblkaMun Bbibopa adhpeKkTUBHbIX M Be30NacHbIX TEXHUYECKUE CpeacTB U TEXHOMNOMI

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

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaBNATb U MPUMEHATb TeXHUYECKYHO AOKYMEHTaLUI0, CBA3aHHYIO C
npodeccrnoHanbHON AEeATENbLHOCTbLIO, B COOTBETCTBUM C AEACTBYHOLWMMN HOPMATUBHLIMWU AOKYMEHTaMM1
MeTannypru4yeckon otpacnm

MOIK-7.1; 3HaeT: OCHOBbI COCTABIEHUS N UCNONBb30BaHNS] HOPMATUBHBIX JOKYMEHTOB MeTanlypruieckon otpacnm

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

MOIK-7.3: BnageeT: HaBblkaMy COCTaBIIEHUS Y MPUMEHEHUS TEXHUYECKOW AOKYMEHTaLMM NOSNYyYEHUs LIBETHbIX
mMeTannos

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

NMK-1.1.2: Ymeer:

- OLlEHNBATb KA4YeCTBO U COOTBETCTBUE TEXHUYECKUM YCMOBUSIM (TEXHOIOTMYECKMM perfiameHTam) cbipbs (LUMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCKK, CKaTbln BO34yX, KUCIOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnaeMbiX MaTepmanos, NoOKa3aHum
KOHTPOSbHO-U3MEpPUTESbHBIX MPMOOPOB M BU3yarbHbIX Ha0MOAEHUN;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COAEpXaHNsl MeTansa n XMMUYeCKOoro cocTtaBa LUMXTbl BeAeHWNe npoLecca
nnaBKu B pexunmax, obecneyvmBaoLlLmnx MakCMMarbHOe U3BMeYeHne Mmetanna u BbIXO4 rogHoro;

- KOPPEKTMPOBATL NPOLECChl NnaBku gobaBneHnem nocoB 1 000POTHBIX MaTepManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJS1 COCTOSIHMSA 060pYA0BaHMSA U BCMOMOraTerbHbIX MaTepuaroB Afsi Npouecca NiaBfeHns B nevu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN NSt PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
noAroToBkM U BeAeHUA NnaBkn, pas3nMBKKA MeTanna;

- MOHUTOPUHra yCTaHOBJTI€HHbIX PEXUMOB N KOHTPOJTMPYyEeMbIX NapamMeTpoB Be4eHUA NpoLeCcCOoB NiiaBku
(nepennaBku 1 padhnHNPOBAHUSA LIBETHBIX METaNoB, NNaBku pya, KOHLEHTPaToB, arnoMepara, orapka 1 CrnnaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynensaumm) B nedax pasnuyHbIX BUA0B U TUMNOB;

- BbIIBMIEHUNS MPUYMH HEFaTMBHbIX UBMEHEHUI NapaMeTPOB 1 NoKasaTenen npowuecca niaBku,;

- onpeeneHns Mep No yCTpaHeHWo HEMONagoK B paboTe NeyvHbIX arperaToB 1 BCnomoraTensHoro obopynoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U S3HEPTOHOCUTENEN, NPUYUH Bpaka Unu CHWXKEHUS kKadecTBa npodyKumm (paboT, ycnyr);

- BEAEHWSI YY4ETHOM M TEXHOSOMMYECKOM AOKYMEHTAUMM Ha ByMaXkHbIX U (MN) SNEKTPOHHBbIX HOCUTENNAX

WIMK-1.1.1: 3HaerT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapakTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuna obcnyXnBaHms
1 3KcnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun NiaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pyoHOTEPMUYECKNX, 06eAHMNTENBHbBIX NeYen, neven BaHokoBa, KMCITOPO4HO-B3BELLEHHOWN N KUCITOPOAHO-GhaKenNbHOM
NnfaBKK, NEKTPOAYroBbIX, MHOYKUMOHHBLIX Neven, (PbloMUHr-neyen, Benbu-neyemn, KOHBepTePoB, paddMHUPOBOYHbIX
KOTMNOB;

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

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

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

- OEVCTBYIOLLME CTaHAAPTbl, TEXHUYECKNE YCIOBUSA, NOMOXEHUS Y MHCTPYKLIMUN MO COCTABMEHNIO N OCOPMIIEHUIO
TEXHUYECKOWN U YY4ETHON AOKYMEHTaUWK;

- cneumanuapoBaHHOe NporpamMmmMHoe obecrnedeHne NraBuUibHOIO y4acTKa;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha NNaBUITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy pabOTHMKOB NaBUIILHOIO Nepeaena NPOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannoB

NMK-1.2.2: Ymeer:
- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLecca NnaBKy;




- OLleHMBATb KA4eCTBO NpoBeAeHUst paboTHUKaMM TEXHUYECKOWN ANArHOCTUKM, TEKYLLMX U KanuTarbHbIX PEMOHTOB
nnaeunsbHoro o6opyaoBaHus

WNIMK-1.2.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NO NpoLeccam niaBku;
- 3Ha4YeHUs NpedenbHO A0NYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLIMX BELLIECTB B OKPY)KaloLLYO Cpeay;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpasneHus

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPOIS BbIMOMHEHUS NPOM3BOACTBEHHBIX 3a4aHui U cobnogeHns paboTHMKaMN TEXHOSTOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- opraHM3auun BeINONHEHNST paBOTHUKaMN TEXHUYECKOTO 06CNY>XMBAHWS, pernamMeHTHbIX TEKYLLMX U KanuTanbHbIX
peMOHTOB 000pya0BaHWS HA NNABUIIBHOM Yy4YacTKe;

- KOHTpONs cobnoaeHns paboTHMKaMU TPYAOBOW AUCLIMNIIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOMH,
NPOMBILLITEHHOW N 3KONornyeckon 6e3onacHoCTn

MK-1.3: Cnoco6eH onpeaensTb opraHN3aLMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMHEHUIO
NPoOn3BOACTBEHHbIX 3a4aHM KOHBEPTEPHbLIM Nepeaenom NponM3BOoACTBa TAXerNbIX LBETHbIX MeTannos

WIMK-1.3.3: BnageeT HaBbikaMmu:

- KOHTpONs cobnoaeHnst TpeboBaHNI TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE
BbISIBNEHNE U YCTPAHEHME NPUYMH UX HAPYLLUEHWS;

- COCTaBlieHNe TEXHNYECKON LOKYMEHTaLMN ANsi PeCYPCHOro U opraHM3aunoHHoOro obecneyeHns npovecca
KOHBEPTUPOBaHUS;

- PYKOBOZACTBA 3a5MBKOW LUTENHA, 3arpy3Kow kBapLeBoro ditoca n XornoaHbix 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobnoaeHNst YCTaHOBIEHHbLIX MapamMeTpoB NpoLecca KOHBEPTUPOBAHWSA, AaBIEHNs], pacxoa
KOHBEPTEPHOIO BO3Ayxa, TEMNepaTypbl, KOHLEHTPALMN OBYOKUCU CEPbl B OTXOOSALLMX ra3ax, pa3pexxeHunsi B NMbifieBow
Kamepe;

- ornpegeneHnst Mep Nno yCTPaHeHWIo NMPUYNH HapyLLEHNST PEXMMHBIX KapT KOHBEPTUPOBAHWS;

- BeeHNs1 y4EeTHOW 1 TEXHOMNOMMYECKOW AOKYMEHTaUMM Ha ByMadkHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

NIMK-1.3.2: Ymeer:

- aHanuanpoBaTb cobnogeHne pexxMMoB B NPoLIEeCCe KOHBEPTUPOBaHUS, obecrnednBatoLnX NosyyeHne
MaKCMManbHOIo U3BMeYeHns MeTanna u MakcMManbHOro BbIXo4a rogHoro;

- KOPPEKTMPOBATL NapamMeTpbl NpoLecca NiaBky - 4aBNeHNE, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPaLUIO OBYOKNCU CEPbl B OTXOASILLNX ra3ax, pa3pexeHne B MbifIeBON Kamepe, COCTaB KOHBEPTEPHbIX
LL1aKoB;

- BU3yarbHO U C UCMOMNb30BaHMeEM NPUBOPOB KOHTPONMPOBaTb X0 KOHBEPTEPHOM NIAaBKW, onpeaensaTb CTagnum n
BPEMSA OKOHYaHMSA TEXHOSOMMYECKOro npoLecca, rOTOBHOCTb MeTarnma K BbIMyCKy, TOTOBHOCTb LUaka K CrivBy U3
KOHBEpPTEpa;

- paccunTbiBaTb MaTtepmarnbHble N S3HEPreTUYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

WIMK-1.3.1: 3HaerT:

- yCTpOVICTBO, COCTaB, Ha3Ha4YeHue, KOHCTPYKTUBHbIE OCO6€HHOCTVI, TEXHNYECKNE XapaKTepUCTUKn, NpuHUUNbI
paboTbl U NpaBuna aKcnnyaTauMm MeEXaHN3MOB KOHBEPTEPA MOPU30HTarNbHOIO 1 BEPTUKASIbHOIO TMMa, MYCKOBbIX W
GNOKMPYHOLLMX YCTPONCTB, KOHTPOJIbHO-M3MEPUTESbHBLIX NMPUOOPOB, CUCTEM aBapUNHOW CUrHanM3aumm,
NpUCNocobNeHUn N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMOMMN NPOU3BOACTBA MEAM, HUKENS;

- (hM3nKo-xumMmn4eckne CBOMCTBA, COCTAB XXMOKOIO LUTENHA, LWMXTOBLIX, 3aMpaBoYHbIX MaTepuarnos, nuraTtypbl 1
OTXOSLLMX ra3os;

- CNoCcoObl BbISIBNEHMS N YCTPAHEHMS HEMCNPAaBHOCTEN B paboTe KOHBEPTEPHOro 0bopyaoBaHus;

- TEXHOJOMMYECKME UHCTPYKLMK MO BbINSIaBKe MeTarnoB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecneyvyeHne y4acTka KOHBEPTUPOBAHNS;

- TpeboBaHNs OXpaHbl TpyAa, NPOMbILLIIEHHON, 3KONTOMMYECKON 1 NoXXapHOM 6e30MacHOCTM Ha yvacTke
KOHBEPTUPOBaHUA.

MK-1.4: CnocobeH opraHM3oBaThb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaersia Npou3BoACTBaA TAXeNbIX
LUBeTHbIX MeTanrfoB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHToB npoLecca KOHBEPTUPOBaHWS;

- onNpeAensiTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTEnbHbLIM Npubopam cobniogeHne 3agaHHbIX PexnMoB npolecca
KOHBEPTMPOBAHWS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHUKaMy NOCTaBEHHbIX 3a4a4 C y4eTOM
BO3MOXHOCTEN, PECypCOB, PUCKOB

WNMK-1.4.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE NHCTPYKLMM U TEXHONOMMYECKNE MHCTPYKLIMM NPOoLEecca KOHBEPTMPOBAHMS;
- TpeboBaHNA CTaHAAPTOB U TEXHUYECKUX YCIOBUIA, NpeabsBNAeMble K NPOAYKLUK, BbiMyCKAEMOW Yy4acTKOM
KOHBEPTUPOBaHUS;

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




- OCHOBbI 9KOHOMVKW, OpraHM3aLuy NpoM3BOACTBA, TPYAa W yNpaBreHust

NIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPOS BbIMOMHEHNS NPON3BOACTBEHHbIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX NHCTPYKLMIA 1
pernaMmeHTos;

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

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

MK-1.5: CnocobeH onpepensaTb OpraHN3aunoHHbIe U TeXHUYEeCKNEe Mepbl MO BbIMOJIHEHUIO
NPOU3BOACTBEHHbIX 3a4aHMIA B OTAENEeHUAX OCHOBHbIX OfepaLluvii npouecca rmgpomMeTansypruiyeckoro
npou3BoACTBa TAXeJIbIX UBETHbLIX MeTansnos

NIMK-1.5.3: BnageeT HaBbikaMu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNA OCHOBHOIO, BCIOMOraTenbHOro 060pyAoBaHNSA 1 TEXHOMOMMYECKON 0OBA3KM
arperartoB rmapomMeTtaniyprm4eckoro npon3BoacTBa TAXesbiX UBETHbIX MeTaloB;

- pa3paboTKu Mep No yCTPaHEHMIO NepPexoaaLLnX U NpoMnakTuke TUNOBbLIX MPUYUH OTKIIOHEHMI OT YCTaHOBMNEHHbIX
pexumoB paboTbl, HENOMAaZAOK U BHEMNAHOBbLIX NPOCTOEB 060pyAOBaHUS;

- onpegeneHns Mep no npegynpexaeHnto 6paka u NoBbILIEHUIO KadecTBa NepepaboTku NOCTynawLwmx B
rmapomeTannypruyeckoe Npons3BoaCTBO MaTepuanos;

- MPUHATUSA PELLEHUI O pexnmax obpaboTKmn NOCTYNMBLLMX B NepepaboTKy LUMXTbI, paCTBOPOB, MybMbl, IMApPaToB,
CMeKoB, LWIamMoB, 060POTHLIX PACTBOPOB, MPOMbIBHbIX M CTOYHbIX BOA, NMPOAYKTOB BbiLENavnBaHns u
Knaccudukaumu;

- OpraHM3auumn TEXHUYECKM NpaBUSIbHON 3KCMyaTaumMmM OCHOBHOIO M BCMOMOraTesibHoro o0opyaoBaHus,
TEXHOIOrM4YeCcKom 0BBSA3KM U KOHTPOSIbHO-U3MEPUTESbHBIX YCTPOWCTB B OTAENEHNM OCHOBHbIX OnepaLmi
rmapomeTanyprmyeckoro NpomM3BoaCTBa;

- BeeHNs1 y4eTHOWN 1 TEXHOMNOMMYECKON AOKYMEHTaUMN Ha ByMaskHbIX 1 (MrK) ANEKTPOHHBLIX HOCUTENAX B OTAENEHUN
rmapomeTannypruieckoro Npom3BoacTea

NIMK-1.5.2: Ymeer:

- Ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHONOMUN N CPeacTBa A4S aHanM3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro nponu3BoACTBa TSXKENbIX LBETHLIX METarnsoB.;

- BblAEpPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUAM KOHTPOSbHO-M3MEPUTENBHbIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbIE MAapaMeTpbl TEXHONOMMYECKMX NPOLECCOoB rmapomeTan-nypruyeckoro npoM3BoacTea
TSDKENbIX LBETHBIX METAmNMNoB, BMAIOLWME Ha Ka4eCTBO NorydyaemMon NpoayKumu;

- yNpaBnsaTb NpoLeccamu rmgpomMeTanypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKENbIX LBETHLIX METAIIIOB,
NpPOMPaCcTBOPOR, NMPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapamMeTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTaniyprmieckoro
Nnpon3BOACTBa;

- BbISABNATb HAPYLLEHMS NPaBuUIT SKCNyaTaumm 1 TEXHUYECKOro 00cnyxnuBaHms obopygoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSHKENMbIX LIBETHBIX METasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, Ha3HayYeHme, NPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepUCTUKK, Npasuna
obcnyXuBaHMsa 1 aKcnyaTtaumMm rmgpomeTannypruieckoro obopygoBaHms (B TOM YnCrie cocyaoB, pabdoTaroLlwmx no
OaBIIEHNEM) N TEXHONOIMYECKON apMaTypbl (3aMOPHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
N3MepuTernbHbIX I'IpVI60pOB, cpencTts aBTOMaTUKU U CUTHanmn3auum B otaeneHnn OCHOBHbIX OI'IGpGLI,I/IVI
rMapomeTansypruyeckoro NpOM3BOACTBa;

- NPOU3BOACTBEHHO-TEXHUYECKNE, TEXHOMOMYECKNE MHCTPYKLIMM NO BEAEHMIO Onepaumii rmapomMeTaniypriieckoro
NPON3BOACTBA TSXKENbIX LIBETHBIX METAIIIOB;

- CNocoObl BbISIBNEHMWS U pernaMeHT AEVCTBUN MO YCTPAHEHNIO BbISIBNIEHHBIX HEUCNPaBHOCTEN 1 OTKITIOHEHWU B
pexmmax paboTbl 00opyaoBaHMA B OTAENEHMN OCHOBHBIX Onepauuii rmapomMeTaniiyprmieckoro npon3BoacTBa;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrn4ecKoro Npon3BoaCTBa TSXKENbIX LIBETHBIX METAIIIOB;

- MIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannebl;

- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CAHUTapUK, NPOMBbILLITEHHOW, 3KOJNTOMMYECKON, NOXapHOW 1
XMU4eckon 6e30nacHOCTN B OTAEMNEHMM OCHOBHbIX OMepauuin ruapomeTanlyprmyeckoro npomM3BoacTea.

MK-1.6: CnocobeH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Onepauun npouecca
rmapomMeTanslypruyeckoro Nnpon3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpenensitb BU3yarbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperaTtax oTAeneHus rMapoMeTanyprmiyeckoro NpomM3BoAcCTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanyprmyeckoro npom3BoaCcTea

WNIMK-1.6.1: 3HaeT:




- NPOU3BOACTBEHHO-TEXHUYECKNE Y TEXHOMOMMYECKNE UHCTPYKLIMKN, TEXHONOMMYECKME KapTbl, PerfamMeHThbl,
perynupytoLiue nopaaok U npasuna BeAeHWs NpoLeccoB B OTAENEHNN rmapo-MeTanmnypriyeckoro Npon3BoACTBa;

- PU3UKO-XMMUYECKME NPOLIECCHI, UCMOMb3yeMble B rMapOMeTanIypruieckom NpousBoaCTBE TSKENbIX LBETHbLIX
MeTannos;

- MIHCTPYKLMM Mo 06ecrneyvyeHmnio COXpPaHHOCTU AparoLeHHbIX MeTarnmnoB 1 NPOAYKTOB, COAepXKallyX AparoLeHHbIe
mMeTannbl;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLuM NpouM3BoACTBa, TPyAa U ynpaBreHus B rmapoMeTannypruieckoM npov3BoAcTBe;
- OCHOBbI MeHeI)KMeHTa 1 KOpropaTUBHON 3TUKM, MPUHLIMMbI NOBLILLEHWUS KAYECTBa TPYA0BOM XKU3HWN KONMNEKTBa

UIMK-1.6.3:

Bnapeet HaBblkamu:

- KOHTPOIS1 BbINMOSHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobnogeHns paboTHUKaMN TEXHOIOMMYECKUX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKUN AENCTBUN PabOTHUKOB NPK OTKMOHEHMAX U COOSX B BEOEHMM OCHOBHbBIX Onepauui npouecca
NPON3BOACTBA TSXKeNbIX LBETHBIX METAIIOB,;

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

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUUYECKUMIA aHanu3 U CUHTe3 MH(OPMaLMK, NPUMEHSATb CUCTEMHbIN
noaxopn ANA pelleHust NocTaBreHHbIX 3agay

NYK-1.1: HaxoouT u aHanusnpyeTt nMetoLLyoca MHopMaLmio Ans peLleHus nocTaBneHHbIX 3aad

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

NYK-1.2: Npegnaraet nyTu pelleH1s 3agavm Ha OCHOBE CUCTEMHOroO noaxoaa

YK-2: CnocobeH onpeaendaTb KPpyr 3agay B paMKax NOCTaBNIEHHOW Lenu n Bbl6MpaTb onTumManbHbIe
cnocobbl ux peLwieHnsa, ncxoga m3 ,qeﬁCTBylou.wlx npaBoBbIX HOPM, UMeHLNXCA peCcypcoB U orpaHquHMﬁ

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

NYK-2.3: TpoBoanT TEXHNKO — 3KOHOMUYEeCcKoe 060CHOBaHWe, aHann3npyeT aaekBaTHOCTb NPUHUMAEMbIX peLLeHNi
C y4eTOM AEeNCTBYIOLMNX NPaBOBbLIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Cnocobbl peLleHnst 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM popmax Ha
rocyaapcTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(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 S3bIK 1
obpaTHo

NYK-4.2: OcyulecTBndaeT AenoByo Nepenncky Ha rocygapCTBEHHOM U MHOCTPaHHOM S3blKaxX

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble gedeKTonornyeckme 3HaHusi B couuanbHoOn u npodeccuoHanbLHon
ccepax

NYK-9.1: NpumeHseT 6a3oBble AedeKkTornormyeckne 3HaHms BO BCex cpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYeT AebekTonorniyeckme 3HaHus

NYK-9.2: BbibnpaeT MeToabl U NpUeMbl OLIEHKU NpodeCcCuoHansHon cpeabl

B pe3yabTaTe 0cBOeHUs JUCUMILINHBI (MOY/Is) 00y4arOLIuiics 10/KeH

3.1 (3uaTn:

3.1.1 [ 1. Teopun MeTamIyprudecKuX IMPOIECCOB, UCTIONB3YEMbIX I KOMIUICKCHOH TepepadOTKH IIMHKOBBIX KOHIIEHTPATOB;
OCHOBBI TEPMOJUHAMUKH U KWHETUKH, IPOLIECCOB IIIABKH, BhIIETaUYMBaHNs, pa3/ielIeHUs] U OCAKACHHS METAIIOB,
KOHIIGHTPHPOBAHHUS PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOKUBAHMS ITYJIBI U TPOMBIBKH OCAJIKOB; YCTPOMCTBO U MPUHIHI
JCHCTBHS aIllIapaToB, HATIPABJICHUS UX PA3BUTHS M COBEPIICHCTBOBAHNS; 3aKOHOMEPHOCTH, HHTCHCHU(DHUKAIINN TIPOIIECCOB
IIOJIyYECHHUs LIUHKA.

3.1.2| 2. MeToa070rHYECKHE OCHOBBI PALIMOHAIBHOIO UCIIONb30BaHMs IPUPOAHBIX PECYPCOB U 3aIUThI OKPYKAIOIIEH CPebl
MOTy4eHHUs IMHKA.

3.1.3 | 3. MeTononorudeckre OCHOBBI MPOIIECCHOTO MOAX0/1a.

3.2 | YmeTh:

3.2.1 | 1. BerOupaTh MponucH XUMHIESCKUX PEakInii MEeTAUTYprHYECKUX IPOIECCOB I MX (PU3NKO-XUMHYECKOTO aHAIIN3a,;
HEOOXOMUMBII MaTeMaTHYECKH alliapaT UCCIIeTIOBaHUS TEPMOAMHAMUKHN W KHHETHKH MPOIIecca, U MEXaHN3MOB
nepepabOTKU HUHKOBBIX KOHIICHTPATOB; UCIIOJIb30BATh METOIOJIOTHIO TEXHOJIOTHYECKUX PACUETOB sl BHIOOpPA OCHOBHOTO
o00opymoBaHus; (OPMYIHPOBATH PEKOMCHIANH IO HHTCHCH(DUKAIMH IIPOIIecca U yIyUIICHU Ka9eCTBa IPOTYKIIHH.

3.2.2 | 2. ®opmMynupoBaTh 3aJ1a4u 10 PAlOHAILHOMY HCIIOJIb30BaHNUIO IPUPOAHBIX PECYPCOB U 3AIUTHI OKPY KaroIei cpeibl
HOJTyYEHHs] IUHKA.

3.2.3 | 3. ®opMynupoBaTh 33241 MPOLECCHOTO MOAX0/1a MOTYYCHHSI LIMHKA.

3.3 | Bragern:




33.1

1. HaBpIkamMu OTIMCHIBATH METATYPIru4eCKNUC NpoueCChl MPOMMUCAMUA XUMUYICCKUX peaKum‘/'I " IIPOBOJAUTH UX (I)I/I3I/IKO-
XUMHYCCKUI aHaJIn3; IPUMEHATH MaTeMaTH4YeCKUI arrapar Ajisg UCCICA0BaHNA U3Yy1aeMbIX IMPOLECCOB U MEXaHU3MOB
nepepa60TKH HUHKOBBIX KOHIICHTPATOB, BBINIOJIHATH TEXHOJIOT'MYECKUC PACUCThI 110 BBI60py OCHOBHOTI'O O60py,I[OBaHI/Iﬂ C
HCIOJIB30BAHUEM CYIICCTBYIOIINX IT-TGXHOHOFI/Iﬁ; IMPOBOAUTH aHAJIN3 TEXHUKO-DKOHOMHUYCCKNX MOKa3aTelIeH IpoIeCcCcoB,
MIPUHUMATh TEXHOJIOTNMYCCKU 000CHOBaHHEIE pemenus.
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2. HaBbikaMu peasn30BbIBaTh 33241 M0 PAllOHAIBHOMY HCIIOJIb30BAHUIO IPUPOJIHBIX PECYPCOB M 3aIIUTHI OKPYKAIOIIeH

Cpe€Abl MOJY4YCHUA NUHKA.
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3. HaBelkaMu PCaIn30BbIBATH 3a0a49U MPOICCCHOTO MOAXO0/Aa MOJTYUCHUA ITUHKA.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOOYJIA)

Kon

3aHATUSA

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

Cemectp
/ Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pPChI

Hnrte
PAKT.

IIpumeuyanue

Pazgen 1. TexnoJioruu noJrydeHust
HUHKA

1.1

Vctopust pa3BUTHS OTEUECTBEHHON
METaJUTypriy IUHKa. MupoBoe
pou3BOJCTBO. CBOWCTBA, CXEMBI,
MIPOU3BOJICTBA U 00JACTH MOTPEOICHUS
nuHKa. COCTaB KOHIIGHTPATOB U
MOJITOTOBKA UX K 00kury. /Jlex/

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

J1.1
JI1.2J1
23
2.1
2.2




1.2

HcTopus pa3BUTUS OT€YECTBEHHOM
MeTaJUTypruu HuHKa. MupoBoe
pou3BoIcTBO. CBONCTBA, CXEMBI,
IIPOM3BOJICTBA M O0JIACTH MOTPEOICHUS
nuHKa. CocTaB KOHIIEHTPATOB U
MOJrOTOBKA UX K 00kury. /Cp/
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NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-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
HIIK-1.6.3

J1.1
JI1.2J1
23
J2.1
2.2

Kon
3AHATUSA

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

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Paznen 2. O0xur cyiabGuIHbIX
LHMHKOBBIX KOHIEHTPATOB




2.1

TexHONMOrMUECKUE IPOLIECCH IPU
nepepaboTKe IMHKOBBIX KOHIICHTPATOB
MTHUPOMETAILTYPrHUeCKUMHU CIOCO0aMH, HX
cymrHOCTh. OCOOEHHOCTH OKUCIUTEILHO-
CyIb(aTU3NPYIOLIEro 00KUTa
KOHIICHTPATOB JIJISI

THIPOMETAILTY prHIECKON IIepepadoTKH
orapka. [ToBeaeH1e KOMIIOHEHTOB
KOHLIEHTpaTa mpu ooxwure. TpedopaHus,
nperbsBisieMble K orapky. [Ipakruka
obrxura. CocTaB IIPOIYKTOB 00XKHUTa U
mokasarenu mpouecca. /Jlex/

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

J1.1
JI1.2J1
23
J2.1
2.2




2.2

TexHONMOrMUECKUE IPOLIECCH IPU
nepepaboTKe IMHKOBBIX KOHIICHTPATOB
MTHUPOMETAILTYPrHUeCKUMHU CIOCO0aMH, HX
cymrHOCTh. OCOOEHHOCTH OKUCIUTEILHO-
CyIb(aTU3NPYIOLIEro 00KUTa
KOHIICHTPATOB VIS
THAPOMETATYPrUuecKO nepepadoTKu
orapka. [ToBeaeH1e KOMIIOHEHTOB
KOHIIEHTpara npu obxwure. TpeboBaHus,
nperbsBisieMble K orapky. [Ipakruka
obrxura. CocTaB IIPOIYKTOB 00XKHUTa U
nokaszatenu npouecca. /Cp/

22

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

J1.1
JI1.2J1
23
J2.1
2.2

Kon
3AHATUSA

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

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasnen 3. Bole1aunBanue HMHKOBOIO
orapka. O4HcTKa pacTBOPOB.
JJIeKTPOOCAKIeHHE




3.1

XapaKTepuCTUKa IIPOLIECCOB,
BBILIEIAYHBAHUN IMHKOBOT'O OrapKa.
Knaccudukanus orapka. [Tapamerpsl u
COCTaB MPOAYKTOB BHIIIENAYNBAHUS U
mokasatenu npouecca. Kimaccudukanus
IpuMeceil IUHKOBOTO AIICKTPOIINATA, UX
BIIMSTHUE HA PE3YJIbTAThI JICKTPOIIU3a
pacTBOpa cyibtaTa NUHKA U
XapaKTEePUCTUKA CIIOCOOOB OUYUCTKU
pacTBOpoB (THAPOIUTHYECCKAS,
[IEMEHTaI[OHHASI, XUMUIECKast
9KCTpakUUOHHAs). OCHOBHBIE CBEACHUS O
TEOPHH EKTPOOCAXKICHUS INHKA U3
CyIb(paTHBIX pacTBOpoB. OCOOCHHOCTH
AJIEKTPOIHBIX MPOIIECCOB.
[NepenanpsikeHne BBIIEICHAS BOIOPOAA
Ha KaToJe U €ro 3aBUCHMOCTD OT
apaMeTpoB ANMEKTpon3a. LIupKynsims
anekTpoiuta. CocoObl OXJIaKICHUS
anexTpoiuTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBHH AIIEKTPOIH3a Ha
mokasaTenu npouecca. /JIex/

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

J1.1
JI1.2J1
23
J2.1
2.2




32

XapaKTepuCTUKa IIPOLIECCOB,
BBILIEIAYHBAHUN IMHKOBOT'O OrapKa.
Knaccudukanus orapka. [Tapamerpsl u
COCTaB MPOAYKTOB BHIIIENAYNBAHUS U
mokasatenu npouecca. Kimaccudukanus
IpuMeceil IUHKOBOTO AIICKTPOIINATA, UX
BIIMSTHUE HA PE3YJIbTAThI JICKTPOIIU3a
pacTBOpa cyibtaTa NUHKA U
XapaKTEePUCTUKA CIIOCOOOB OUYUCTKU
pacTBOpoB (THAPOIUTHYECCKAS,
[IEMEHTaI[OHHASI, XUMUIECKast
9KCTpakUUOHHAs). OCHOBHBIE CBEACHUS O
TEOPHH EKTPOOCAXKICHUS INHKA U3
CyIb(paTHBIX pacTBOpoB. OCOOCHHOCTH
AJIEKTPOIHBIX MPOIIECCOB.
[NepenanpsikeHne BBIIEICHAS BOIOPOAA
Ha KaToJe U €ro 3aBUCHMOCTD OT
apaMeTpoB ANMEKTpon3a. LIupKynsims
anekTpoiuta. CocoObl OXJIaKICHUS
anexTpoiuTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBHH AIIEKTPOIH3a Ha
mokasaTeny npouecca. /J1ad/

32

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

J1.1
JI1.2J1
23
J2.1
2.2




33 XapakTepHucTHKa IIPOLIECCOB, 8 30 NYK-1.1 J1.1 0
BBIIIEJIAYMBAHUN IIUHKOBOT'O OTapKa. HUYK-1.2 JI1.2J1
Knaccudukanus orapka. [Tapamerpsl u NVYK-1.3 2.3
COCTaB IIPOIYKTOB BBIIICIIAYNBAHUS 1 NyK-2.1 J12.1
mokaszatenu npouecca. Knaccudukarus NUYK-2.2 J12.2
TIpPUMECEH IMHKOBOTO 3JIEKTPOJIUTA, UX NYK-2.3
BIIMSIHUE HA PE3YJIBTAThI SJIEKTPOIH3a NVK-4.1
pacTBOpa cyibtaTa NUHKA U NYK-4.2
XapaKTEPUCTUKA CIIOCOOOB OUUCTKHU NYK-4.3
pacTBOpoB (THAPOIUTHYECCKAS, NYK-9.1
EMEHTAIlMOHHAs, XUMUYECKas NYK-9.2
9KCTpakUUOHHAs). OCHOBHBIE CBEACHUS O NYK-9.3
TEOPUH AIEKTPOOCAKICHUS ITUHKA U3 NOIIK-1.1
CyIb(paTHBIX pacTBOpoB. OCOOCHHOCTH NOIIK-1.2
3JEKTPOJHBIX IIPOLIECCOB. HOIIK-1.3
ITepeHanpsixeHue BBIACIECHUS BOJOPOIA HNOIIK-2.1
Ha KaTOJI€ U €ro 3aBUCHMOCTbH OT NOIIK-2.2
napaMeTpoB IeKTponu3a. Lupkysaus NOIIK-2.3
anekTpoiuta. CocoObl OXJIaKICHUS HNOIIK-4.1
aexTponuTa. BiusHue cocraa NOIIK-4.2
3JIEKTPOJIMTA U YCIIOBUH DIIEKTPOJIN3A Ha NOIIK-4.3
nokasarenu npounecca. /Cp/ HOIIK-5.1

HOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
HIIK-1.1.1
WIIK-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
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pazgen 4. ITupomerannyprus
IHHKOBBIX IPOMIIPOIYKTOB.
IosyyeHne MOMYTHBIX NPOAYKTOB




4.1

XapaKTepUCTUKA LINHKOBBIX KEKOB.
Crioco0bI ¥ OCHOBHBIE ITOKAa3aTeNd UX
nepepabOTKH MUPOMETAIITY PrHYSCKUMH
croco0amMu — BeJblIeBaHUE, IIJIABKa B
MJIABWILHBIX II€YaX ¢ OTTOHKOU IIUHKA.

XapakTepHuCTHKa CII0CO0O0B TepepadOTKH.

DU3NKO-XUMHYECKAS CYITHOCTb.
JIMCTHILIAIMS [MHKA, KOHICHCAIUS
LUHKOBBIX I1apPOB, paQHUHUPOBAHME.
I'uapomeraiutyprudeckas nepepaboTka
BENBI-OKCHIOB. /JIek/

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

J1.1
JI1.2J1
23
J2.1
2.2




4.2

XapaKTepUCTUKA LINHKOBBIX KEKOB.
Crioco0bI ¥ OCHOBHBIE ITOKAa3aTeNd UX
nepepabOTKH MUPOMETAIITY PrHYSCKUMH
croco0amMu — BeJblIeBaHUE, IIJIABKa B
MJIABWILHBIX II€YaX ¢ OTTOHKOU IIUHKA.

XapakTepHuCTHKa CII0CO0O0B TepepadOTKH.

Dusznko-xuMu4ecKas CYIIHOCTB.
I[I/ICTI/IJ'UIHHI/IH IIUHKAa, KOHACHCALUA
[MHKOBBIX MAPOB, padMHUPOBAHHE.
T'unpomerauryprudeckas nepepaboTka
BeJbI-0Kcu0B. /Cp/

14

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

J1.1
JI1.2J1
23
J2.1
2.2

Kon
3AHATUSA

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

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pazgen S. Oxpana okpy:xauei cpeabl
B MeTA/LTYPIruy IMHKA




5.1

Pabota 1o BHEIPEHHIO SKOJIOTHYHBIX
TEXHOJIOTHi, YMECHBILICHUIO BEIOPOCOB B
aTMocdepy, COpOCOB B BOJIOEM H
YTHIA3AIMA B IPOU3BOICTBEHHOM IIHKJIC
o0pa3yromuxcs TBepAbIX 0TX0A0B. /Jlex/

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

J1.1
JI1.2J1
23
J2.1
2.2




52

PaboTa 110 BHEPEHHIO KOJIOTUUHBIX
TEXHOJIOTHi, YMECHBILICHUIO BEIOPOCOB B
aTMocdepy, COpOCOB B BOJIOEM H
YTUIIM3aLHHN B IPOM3BOJICTBEHHOM LIHKIIE
00pa3yromuxcs TBEpAbIX 0TX010B. /Cp/

19

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

J1.1
JI1.2J1
23
J2.1
2.2

Kon
3AHATUSA

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

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Paznen 6. IlpuHuunst
TEXHOJOTHYECKOT0 MPOEKTHPOBAHUS
LIEX0B M MepeaesioB




6.1

Mertamryprudeckuii Hex B CUCTEME
MeTaJTypruyeckoro 3aBoja. VicxoaHsle
JIaHHBIE JJIs1 TEXHOJIOTUYECKOTO
poeKTUpoBaHus. OCHOBHBIE
TeXHHUYECKHE HAPaBICHUS B
MIPOEKTUPOBAHUHU. XapaKTePHCTHKA
3/1aHUH METAJUTyprUYECKUX LIEXOB.
IlosicHuTenpHas 3ammcKa,
TEXHOJIOTUUECKHE U CTPOUTENbHBIE
pemenust. /JIex/

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

J1.1
JI1.2J1
23
J2.1
2.2




6.2

Mertamryprudeckuii Hex B CUCTEME

JTaHHBIE IS TEXHOJIOTHICCKOTO
npoexkTrupoBaHus. OCHOBHbBIE
TEeXHUYECKHE HAIPaBJICHUS B
MPOCKTHUPOBAHUH. XaPAKTEPUCTUKA
3/1aHUN METAJUTYPTUYECKUX LIEXOB.
IlosicHuTenpHas 3ammcKa,
TEXHOJIOTHYECKHE U CTPOUTEIILHBIC
pemrenwust. /Cp/

METAJIITYypru4eCcKoro 3aBoaa. Hcxonnsie

19

NYK-1.1 J1.1
NYK-1.2 | JI1.2]1
NVYK-1.3 23
NVK-2.1 J2.1
NYK-2.2 2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-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
HIIK-1.6.3

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPEACTB MO TUCHUIUINHE, COCTOSIH.[I/II)i N3 MaT€pUaJioB IJid TEKYIIET0 KOHTPOJIA U IMTPOBEACHUA
l'[pOMC)KyTO‘-IHOfI aTTeCTaluu 06yqa10m1/1x051, BKJTIOYas MOPSAA0K MPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUS
PE3YyJIbTAaTOB HpOMe)I(yTO‘{HOﬁ aTTeCTallu U KPUTEPUHN BbBICTABJICHUS OLICHOK ITPEACTABJICH B KOC JUCIHUITIIINHBI.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHE JTUCIIUITJIMHBI (MOZY JISA)

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

W3paTenncTBO, TOA

On.aapec

J1.1

K. H., Konokonbiies B.
M., Canranuk B. M.

burees B. A., Biour | OCHOBBI METAJLTYyprUUECKOT0 MPOU3BOCTBA

Canxkr-IlerepOypr:
Jlans, 2017

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



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

ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, On.axpec
JI1.2 | Kopmrynos B. B., Pacder mMXTHI U1 TUIAaBKU METAJIOB: yueOHOE Owmck: OmMckuit https://biblioclub.ru/in
u6ees E. A., nocobue rOCyIapCTBEHHBIH dex.php?
[TaBnos B. I1. TEXHUYCSCKHUI page=book&id=49333
YHUBEPCUTET 8
(OMI'TY), 2017
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3paTenscTBO, TOA On.aapec
JI2.1 |Yanrypus B. A., Texmonorust o0oramieHuss MEIHBIX U MEIHO- Mocksa: Hayxka, 2016 | http://biblioclub.ru/ind
[anpyHnosa U. B. LMHKOBBIX pyA Ypaia: MoHOorpadus ex.php?
page=book&id=46901
8
JI2.2 | AmupacnanoB A. A. OCHOBHBIE THITBI MECTOPOKICHUHN CBUHIIA U Mockaa: https://biblioclub.ru/in
[IUHKA: MOHOTpadus Tl'ocreonrexusznar, dex.php?
1957 page=book&id=47955
4
JI2.3 | beicrposa O. H., CoenuHeHus NMHKA, KaAMus U pTyTH: TecToBble | Kasanb: Kazanckuit https://biblioclub.ru/in
bagpiruna JI. 1., 3aaHus: COOPHUK 3a/1a4 U YIPaKHEHUI Hay4YHO- dex.php?
Ky3nenos A. M. HCCIIC0BATEIbCKHIMA page=book&id=42814
TEXHOJIOTUYECKUI 3
YHUBEPCHUTET
(KHUTY), 2013
6.3.1 IlepevyeHb MPOrpaMMHOro odecrevdeHust
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 TlepeyeHb NHGOPMANNOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Enunoe okHO A0CTyna K HH(GOPMAaLMOHHBIM pecypcam
6.3.2.2 | KoHCynbTaHT-ILIIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOAY JIS)
Ayn. Ne Hasuauenne OcHaleHnue
Yuebuas ayJUTOpHUs TUTS
[IPOBEICHUS 3aHATUI
VYueOHble MecTa (CTOJBI M CTYIbsI). Pabodee MecTo mpermomaBaTelisi B COCTaBe
JEKIHOHHOTO W CEeMHUHApPCKOTO
cTon, cTyn, TymOa. KommbproTep mmpemoaaBateis ¢ JOCTYIIOM B HHTEPHET,
THTA, KYPCOBOTO TPOSKTUPOBAHUS . . .
225 HWHTEPaKTUBHBINA IIPOCKTOP c MarHUTHO-MapKepHOU JTOCKOH.
(BBITIOTHEHUSI  KYpPCOBBIX  pador), N
MoTOpH30BaHHBIA SKpaH C MOTOJIOYHBIM MPOeKTOpoM. [loTonouHas kamepa.
TPYIIOBBIX W  HMHAWBHIYaIbHBIX .
. Jokyment-kamepa. HactonpHbiit MukpodoH. 3ByKoBas cucTema.
KOHCYJIbTAITHIH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHON
107 CTOJIBI C KOMIBIOTEPAMH C BBIXOJOM B HHTCPHET, CTYJIbs, KHIXKHbBIC IIKAQBI U
CTEIUIAXH.

8. METOJANYECKHE YKA3AHUSA VIS OBYYAIOIUXCSA 11O OCBOEHHUIO JNCIIUITIJIMHBI (MOAY JIS)

Meroauueckue yka3aHus I 00y4JarolIUXcs 0 OCBOCHUIO JUCIIUILINHEI

1. N3yuenue pabodeil mporpaMmbl JUCHUIIIAHBL.

2. Ilocemienye U KOHCIEKTUPOBAHUE JIEKIIHUH.

3. O6s3aTenbHast HOATOTOBKA K IMIPAKTHYECKUM 3aHATHAM.

4. VzydeHne OCHOBHOM U IOMOJIHUTENBHON TUTEPATyPbl, UHTEPHET-UCTOUHUKOB.
5. BeInosiHEHHE BCEX BUJIOB CAMOCTOSITEIILHON PaOOTEL.

D¢ dexTrBHOE 0CBOCHHE AUCUUILTHHEI IPEANONaraeT peryysipHoe MOCeIleHHe BCeX BUIO0B Ay IUTOPHBIX 3aHATHH, BBITOTHEHNUE
IUIaHa CaMOCTOSITENILHON PabOTHI B OJIHOM 00BEME U IIPOXOK/ICHNE aTTECTAllM B COOTBETCTBHU C KaJICHIAPHBIM yYEOHBIM
rpadpuKoM.

CTyaeHTy peKOMEHIyeTCs O3HAKOMHTBCS CO CIIMCKOM OCHOBHOM M JIOTIOTHUTENBHOM MuTepaTypsl. JocTyn K HHGOPMAIIMOHHBIM
pecypcam OHOIHOTEKH M HHYOPMALMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHi30BaH B YUTAILHOM 3aie OMOIHOTEKH
co craroHapusix [19BM, mm6o ¢ immanoro [I19BM (HoyTOyKa, IITAaHIIETHOTO KOMITBIOTEpa MIIM HHOTO MOOIIIBHOTO YCTPOHCTBA)
MOCPEACTBOM OECIPOBOTHOTO AOCTYTA NIPYU aKTUBALIUMU WHAUBUAYAIBHOHN yUETHOH 3alUCH.

3a)IaHI/I${ 1 MCTOANYCCKHC YKa3aHH K BBIITOJIHCHHUIO J'Ia60paTOpHI>IX pa60T COCTaBJICHBI B COOTBCTCTBHHU C pa60qel71 HpOFpaMMOﬁ



https://biblioclub.ru/index.php?page=book&id=493338
http://biblioclub.ru/index.php?page=book&id=469018
https://biblioclub.ru/index.php?page=book&id=479554
https://biblioclub.ru/index.php?page=book&id=428143

JUCHUTUIMHBI METAJLTYPIrus HUHKA U COIYTCTBYIOIIUX JIEMEHTOB 1 MIPEACTABICHLL B YMK JUCIHUIIIINHBI.

JlaGopaTopHBIi MPaKTUKyM HaMpaBlicH Ha YriTyOJIeHHOE H3YICHHE TEOPETHUSCKOTO MaTepraia U Ha IPUOOPETCHHE YMEHUS,
HABBIKOB U OIIBITa MPOBEJICHNUS SKCIIEPUMEHTA, aHAIM3a U 00pabOTKH €ro pe3yJIbTaToB.

C 1enbIo OLICHKH YPOBHS OCBOEHHUS MaTepHala 1o Kax10i 1abopaTtopHoil paboTe COCTaBISIETCS OTYET, HA OCHOBAHUH KOTOPOTO
MIPOBOJUTCS 3alIKTA JTaOOPaTOPHOI paboTEHI.

MeTO,Z[I/I‘{CCKI/Ie PCKOMEHOAIMU K OpraHrn3aliii 1 BbIIIOJTHEHUIO CaMOCTOSITEIIBHOM pa60TbI COCTaBJICHBI B COOTBETCTBHUU C pa60qel71
HpOl"paMMOﬁ JAUCHUIITIMHBI METAJIITYPIrusd HUHKA 1 COIMYTCTBYIOIIHUX 3JICMCHTOB U IPCACTABJIICHBI B YMK JUCHUIIIUHBI.

CamocrosiTensHast paboTa CTYAECHTOB BKIIOYAET OCBOCHUE TEOPETHYECKOTO MaTepraa, MOArOTOBKY K BBITIOIHEHHIO 3a1aHUI
71a00paTOPHBIX 3aHATHI, U ITOJITOTOBKY K 9K3aMEHY.

3agaHus 1 METOAWYECKHE YKa3aHHs K BBIITOJHEHHIO KypCOBOI pabOTHI COCTaBICHBI B COOTBETCTBUH ¢ pabodeii mporpaMmoit
JUCLIMIUIMHBI METAJULYPIUs HMHKA U COILYTCTBYIOIIMX 3JIEMEHTOB.

KypcoBast paboTa CTpyKTYpHO SIBISIOTCS 3aKITIOYUTEIFHBIM 3TAllOM H3yYeHUS JUCIUIUIMHBI, a OPTraHU3alMOHHO TPOBEPKOI 3HAHUH
CTYAEHTOB UX YMEHHUS pellaTh NPaKTUUeCKHe HHKeHepHbIe 3aaaun. Kypcosas paboTa HOCUT pacueTHbIH xapakTep. CTyaeHTy
HE00XOANMO N3Y4NTh JICKIMOHHBIN MaTepHall, ogo0paTs JIUTepaTypy MO pacCMaTpUBaEMOMY BOIIPOCY, AE€TaIbHO U3yUHTh
CYIIIECTBO IIPOIIECCa, YBSI3bIBAs KOHKPETHBIE TEXHOIOTHIECKUE PEIICHHS C 00IEeTEeOPETHISCKIMI OCHOBAMH €T0 U MTPAaKTHIECKUMHU
JOCTIKEHUSIMU TIpeanpuaTHid. [IoHATh METO0TIOTHIO pacdeTa, HCIIOIb3YeMYT0 Ha MPAKTHYECKUX 3aHATHSIX.

ITpu BEITOTHEHUH KYPCOBOH PabOTHI CTYACHT JOJDKEH HCIIONIB30BaTh PA3IMYHbIC BAPHAHTHI HCXOIHBIX YCIOBHH H3y4aeMOH 3a1a4H,
pHOOpeCTH HaBBIKK 00pabOTKH 1 00O0OIICHUS MOTYICHHBIX PE3YJITATOB C HENBI0 HAXOXKICHNS ONTHMAJIBHBIX YCIOBHH U
NPHHATHSL 000CHOBAaHHBIX PELICHHMI.

Hccnemyemble 3aKkOHOMEPHOCTH | TIOJTyYSHHBIE PE3YJIBTATHI JOJDKHBI IPEJCTABIATECS Pa3HOOOPa3HO, UCIIONB3YS OOIIEIPHHSATHIC
MHCTPYMEHTHI: Tpaduk, TabIHIly, MATEMaTHIECKYIO 3aBHCUMOCTb, TEXHOIOTHUECKYIO CXEMY, 3CKU3, YePTEX H T.1I.

MCTOJII/ILICCKI/IC PEKOMCHOAIUH 110 OpraHru3anunu O6paSOBaTCJ'ILHOFO nponecca ajis 06yquI/I${ HWHBAJIMAOB U JIUI C OrpaHUYCHHBIMU
BO3MOKHOCTSAMU 3J0POBBA

[Tpn HEOOXOANMOCTH IIPOTPaMMa AUCHUIIMHBI MOXKET OBITh alalTHPOBAHA JUTS HHKJIIO3MBHOTO O0YUYEHHS MHBAINUAOB H JIUIL C
OTpaHWIEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI C YIETOM 0COOCHHOCTEH MX IMCHUXO(U3NIECKOTO PAa3BUTHS, HHIANBHIYJIBHBIX
BO3MOKHOCTEII 1 HEOOXOUMBIX CIIEI[HATBHBIX YCIOBHI HX O0YIEHHS.

HpI/I HaJIMYWU B Ipynne CTyACHTOB C OrpaHUYCHHBIMU BO3MOKHOCTAMMU 310POBbS BO3MOXKHO HCITOJIB30BaTh aJalITUBHBIC
TCXHOJIOTHUU.

JIJis CTYZICHTOB C OTPAaHUYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHICCKUX MAaTEPUAIOB (KapTOUKH, PUCYHKH, MTMCHbMEHHOE OITMCAHUE, CXEMBI U T.I1.) KaK
MOMOIIb JIJIsl TOHUMAHHS U PEIIeHHsI TOCTABICHHON 3a/1a4H;

- UCIIOJIb30BaHKE BUACOMATCPHAIIOB, KOTOPHIC JAlOT BO3MOXKHOCTD MOHSITH TEMY 3aHSITHUS U OCYIIECCTBUTh KOMMYHUKATHBHBIC
JICUCTBUS;

- BBITIOJTHEHHE TIPOCKTHBIX 33/IaHUH 10 U3y9aeMbIM TEMaM.

JI7st CTYICHTOB € OTPaHUYCHHBIM 3PEHHEM:

- UCITIOJIB30BAaHHUEC (bHHI)MOB C BO3BMOKHOCTBIO BOCIIPUATHS HA CITYX l[aBaeMOﬁ B HUX I/IH(I)OpMaI_H/H/I JJI TOCJICAYIOLICTO €€
00CyXIeHUS,

- UCTIONIB30BaHUE ayTHOMATEPUAIIOB [0 U3yYaeMbIM TEMaM, MMEIOIIUMCSI Ha Kadespe;

- MHJMBHyaJbHOE OOIICHHE C MPENOoAaBaTeIeM 10 H3y4aeMOMy MaTepHay;

- TBOPYECKHUE 3aJIaHU 110 U3YUACMbIM TEMaM UJIA IO JTUIHOMY XKCJITAaHUIO C YUETOM UHTCPECOB 06yqaeM0r0.
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