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PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

COBPEMEHHBIE TEXHOJOI'MA NTOJYYEHUA
HBETHbBIX METAJIJIOB U COITYTCTBYIOILIUX
JIEMEHTOB
MeTaJu1yprusi HMHKA U COMYTCTBYIOIUMX 3JIEMEHTOB

3akperureHa 3a kadenpoi MeTaJJIypruu
YueOHslii m1aH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTauryprust IBETHBIX
MeTayioB"
Kamuduxars O0axaiaBp
Dopma 00ydeHHs 3a04Has
OO0mas TpyI0eMKOCTh 6 3ET
Yacos 1o yuyeOHOMY IUTaHy 216 Bupasl KOHTpoOIIA Ha Kypcax:
B TOM YHCIIE! JK3aMeHBI 4
ayIUTOPHEIE 3aHATHS 28 KypcoBbIe paboTh 4
caMoCTOsATeNbHas paboTa 179

YaCoB Ha KOHTPOJIb 9



Pacnpeneneﬂne YacoB JUCHUILIMHBI IO KypcaM

Kypc 4
Bun 3ansaTuit v | PII Hroro

Jlexkuun 16 (16 |16 |16
JlabopatopHsie 12 |12 |12 |12
Uroro ayn. 28 |28 |28 [28
Konrakrnas pabora |28 |28 [28 |28
Cam. pabota 179 1179 | 179 | 179
Yacsl Ha KOHTPOJIb 9 9 9 9
Hroro 216 | 216 | 216 | 216




Pa3paboTunk nporpaMmsr:

Kano. xum. nayx, 3azpebun C.A.;cm. npenodasamens, Xonoo Cepeeii Heanosuu

Pabouas mporpaMma JUCIUATUIAHBI
MeTanayprusi IMHKA H COMYTCTBYIOIINX 3JIEMEHTOB

paspabotana B coorBercTBun ¢ ®I'OC BO:

®DenepalibHbIN TOCYaPCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT BHICIIEro 00pa3oBaHus - OaKkalaBpuar M0 HAIPABICHUIO TOIOTOBKH
22.03.02 Metaytyprust (nmpuka3 Munooprayku Poccuu ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBaHMH y4eOHOTO ILTaHa:
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a OT 29.06.2021 nmpotokon Ne 7.

Pabouas nporpamMma ooOpeHa Ha 3aceqaHuH Kadeapsl

MeTaJJIypruu

[Iporokon MeTonuyeckoro coBeta yuuBepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



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 | MarepuanoBenenue

2.1.2 | MerannoBenenue

2.1.3 | Metamnyprust 6J1arOpoHBIX U PEAKHX METAIJIOB

2.1.4 | Metanyprust TSOKETBIX [BETHBIX METAJIIOB

2.1.5 | Oborarrenne moje3HbIX HCKOMaeMBIX

2.1.6 | ObopynoBaHHE THAPOMETALTYPIHIECKIX 3aBOJIOB

2.1.7 | ObopymoBaHUEe MUPOMETAILTYPTUICCKUAX 3aBOJIOB

2.1.8 | OCHOBBI OOIICHH)KCHEPHBIX 3HAHHN

2.1.9 | IlpukaaHble OCHOBBI MPO(ECCHOHATBHBIX 3HAHUM

2.1.10 | IIpoexTupoBaHue U JIOTUCTHKA TEXHOJIOTMYECKHUX MPOLIECCOB

2.1.11 | TeopeTnueckue OCHOBBI HOBBIX MUPOMETAJUTYPrHYECKHUX MPOIECCOB

2.1.12 | Teopust rugpoMeTalIypru4ecKux IpOLEcCOB

2.1.13 | Teopust METAJUTyprU4eCKUX MPOIECCOB

2.1.14 | Teopus skciepuMeHTa

2.1.15 | Teopust 37EKTPOXUMHUYECKUX MPOLIECCOB

2.1.16 | TennorexHuka

2.1.17 | DneKTpoTeXHUKA U IEKTPOHUKA

2.1.18 | Briciias MmaTemaTHuka

2.1.19 | MaTremaTn4ecKkie M eCTECTBEHHO-HAyYHBIE acleKThl Mpo(ecCHOHATBHON AeATEITFHOCTH

2.1.20 | MeTopI KOHTPOJISI M aHaJIM3a BEIIECTB

2.1.21 | Metposorus, cTaHaapTH3alusa U cepThduKaims

2.1.22 | OcHOBBI 6€30MaCHOCTH METAIYPTrUUEeCKUX TEXHOIOTUi

2.1.23 | OcHOBBI KOMMYHHUKAIIMX ¥ MPABOBOM KYJIbTYpPbI

2.1.24 | OcHOBBI KpUCTAIIOTpadhUl ¥ MUHEPAIOTHU

2.1.25 | OcHOBBI (hOpMUpPOBAaHUST MHPOBO33PEHHUS B MPO(HECCHOHATBLHOMN JeSTETbHOCTH

2.1.26 | IIpaBoBeneHue

2.1.27 | [IpuknaaHbie aceKThl (GPU3UKO-XUMUICSCKUX 3HAHWH

2.1.28 | ConpoTHuBIICHHE MaTEpUAIOB

2.1.29 | Tenno¢uzuka

2.1.30 | ®u3UKO-XUMUS METAJUTYPrHYECKUX MPOIECCOB U CUCTEM

2.1.31 | ®usnueckass XUMus

2.1.32 | dunocopus

2.1.33 | Xumus MeTasiaoB

2.1.34 | Dxonorus

2.1.35 | DxoHOMHYECKas] TEOpUS

2.1.36 | be3onacHOCTh KU3HEAEATEILHOCTH




2.1.37 | BBenenue B CrieniuajibHOCTh

2.1.38 | Bceobmast ucropus

2.1.39 [ MHOCTpaHHBIH A3bIK

2.1.40 | Mudpopmatuka

2.1.41 | Uctopus Poccumn

2.1.42 | KomnbroTepHast rpaduka

2.1.43 | O3HaKOMHUTENbHAs IPAKTHKA

2.1.44 | Pycckuii s3bIK U KyJIbTYpa pedu

2.1.45 | YueOnas mpakTuka

2.1.46 | dusuka

2.1.47 | Xumus

2.1.48 | Dxonoruyeckue MpoOIeMbl METAJUTYPrHYECKOTO MMPOU3BOJICTBA

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTHKH, I KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/I51) HEO0OX0IUMO KAaK
npeaniecTBymoIIee:

2.2.1 | TocynapcTBeHHas: UTOTOBasi aTTeCTaIUs

2.2.2 | 3amuTa BBITYCKHOM KBATU(HUKAIOHHOW paboTEI

2.2.3 [[ToaroToBka K MpoLEAype 3aIIUTHI BHITYCKHON KBAIN(HUKAIMOHHOW pabOTHI

2.2.4 | IlpepqunioMHasi IpakTHKa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUC M TLINHBI
(MOJY.JIST)

OlNK-1: CnocobGeH pelwwaTtb 3agayun npod)ecCuoHanbLHON AesTeNbHOCTU, MPUMEHAS MeToAbl MOOeNMpPOoBaHuUS,
MaTeMaTM4YeCKOro aHanus3a, eCTeCTBeHHOHay4Hble U 0O enHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamMu MaTteMaTU4eCcKoro aHanuaa n MmogenmpoBaHus

NOMK-1.2: YmeeT: BbISBNSATb NPUYUHBI HECOOTBETCTBUS NapaMeTpoB TEXHOMOMMYECKOro npouecca, NporHo3npoBaTh
noBefeHue rnpoLecca Ha OCHOBE MaTtemMaTU4ecKnx Moaenen

NOMK-1.1: 3HaeT: Pn3MKO-XMMMYEeCKMe OCHOBbI U METOAbI MaTEMATMYECKOrO MOAENMPOBaHNS MeTannypruyeckmx
NpoLEeCcCcoB Noy4YeHUs LBETHbLIX MeTannos

OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHNN TEXHUYECKUX OO BHEKTOB, CUCTEM U TEXHONOIMYECKUX
NpPoOLIeCCOB C yYeTOM 3KOHOMUYECKMUX, IKOJIOrMYECKUX U colMnaribHbIX OrPpaHMyYeHumn

MOIK-2.2: YMeeT: NpoeKkTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbLI HOBOW TEXHOMOMNM, OObEKTA, CUCTEMBI

MOIK-2.1: 3HaeT: ocHOoBbI NPOEKTUPOBAHUA TEXHNYECKNX OOBLEKTOB, CUCTEM U TEXHOMOMMYECKNX npoueccos;
OCHOBbI 3KOHOMUWYECKNX, 3KONTOMMYECKUX N CoLManbHbIX OCOOEHHOCTEN mMeTannyprm4eckoro npom3soacrtea

MNOIK-2.3: BnageeT: HaBblkaMu MPOEKTHOM AeATeNbHOCTH

OlK-4: Cnoco6eH NnpoBOoAUTL U3MepeHUs 1 HabnoaeHus B cdepe npodeccMoHanbHON feATeNnbHOCTY,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepUMeHTanbHble AaHHble

NOIK-4.1: 3HaeT: OCHOBbI METPONOrMn, MeToabl 06paboTKM IKCNEPUMEHTANBHbIX AaHHbIX

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPeACcTBa U3MEPEHUS, MaTeMaTUYeCKUI annapart Ans obpaboTku u
aHanusa sKkcnepuMMeHTanbHbIX AaHHbIX

NOrK-4.3: BnageeT: HaBblkaMu NpOBEAEHUSA U3MEPEHMIN N X 0BpaboTkM

OINK-5: CnocobeH pelwiaTtb Hay4HO-UCccnegoBaTebCKMe 3a4a4um Npu ocyLwecTBIeHMU NpocecCnoHarnLHomn
AeATeNIbHOCTU C NPUMEeHeHeM COBpPEeMEeHHbIX I/IHCI:)OpMaLI,VIOHHbIX TeXHONormm un NPUKNagHbIX annapaTtHo-
nporpaMmMHbIX CpeacTB

MOIK-5.3: BrniageeT: HaBblkaMy aHanu3a pesynbTaToB BbINOSIHEHUS HAyYHO-TEXHUYECKMX 3a4ay B
npoceccuoHanbLHON OeATeNbHOCTH

MOIK-5.2: YMeeT: npuMeHsATb MHpOPMaLMOHHbIE TEXHOMNOMMM 1 NPOrpaMMHoe obecrnedeHne Ans peLleHnst HaydHo-
nccregoBaTenbCkMx 3agady B 06nacTv nonyvYeHus LUBETHbIX MeTanos

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

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIE TEXHUUYECKUE pelieHUsi B Npod)ecCCUOHaNbLHON OeATEeNbHOCTH,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TeEXHUYEeCKue cpeacTBa U TeXHONornmn

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHONOMMYECKOM npoLecce no pesynbTataMm MOHUTOPUHIa n
npuHMMaTb 060CHOBaHHbIE PELLEHNUS

NOIK-6.3: Bnageet: HaBblkamun Bbibopa adhpeKkTUBHbIX M 6e30NacHbIX TEXHUYECKUE CpeacTB U TEXHOMNOMI

NOTK-6.1: 3HaeT: 0CHOBbI TEXHONOMMYECKMX NPOLIECCOB MONyYeHUs LBETHbLIX MeTanmnos

OlK-7: Cnoco6eH aHanu3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKY0 [OKYMEHTaLUI0, CBA3aHHYIO C
npodeccnoHanbHON AEeATENLHOCTbLIO, B COOTBETCTBUMN C AEACTBYHOLMMN HOPMaTUBHLIMU AOKYMEHTaMM1




MeTarulypruieckom oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTABMEHUS N UCMONBb30BaHNS] HOPMATUBHbBIX JOKYMEHTOB MeTanypruieckon otpacnm

NOTK-7.2: YmeeT: aHannampoBaTb, TEXHUYECKYIO AOKYMEHTALMI0 TEXHONOMM-4ECKOro npouecca u NpuHUMaThb
0B0CHOBaHHbIE peLleHns

MOIK-7.3: BrniageeT: HaBblkaMy COCTaBIIEHUS N MPUMEHEHUS TEXHUYECKOM AOKYMEHTALMM NOJyYEeHUs LIBETHbIX
MeTannos

MK-1.1: Cnoco6eH onpepe-nATb oOpraHN3aunoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJTIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHUN NNIaBUNbHbIM nepeagenom nNnpom3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLlEHUBATb KA4YeCTBO M COOTBETCTBUE TEXHUYECKUM YCMOBUSIM (TEXHOIOTMYECKMM perflameHTam) cbipbs (LUMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCKK, CKaTbl BO34yX, KUCIOPOA, a3oT);

- perynupoBaTb MpOoLEeCcC MNiaBku Ha OCHOBE AaHHbIX O COCTaBe NepennaBsseMblx MaTepuanos, NokasaHui
KOHTPOSbHO-M3MEpPUTESbHBIX MPMOOPOB M BU3yaribHbIX HA0MO4EHWN;

- OpraHM30BbIBaTb B 3aBMCMMOCTI OT COAEpXXaHNsl MeTansa n XMMU4YeCcKoro CocTaBa LUMXTbl BeAeHMNe npoLecca
nnaBku B pexunmax, obecneymBaoLLmnx MakCMMarnbHOe U3BrneYeHne metanna u BoIXO4 rogHoro;

- KOPPEKTMPOBATL NpOLeCChl NnaBku gobaBneHnemM rnocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOIS1 COCTOsIHMA 060pyA0BaHMSA U BCMOMOraTerbHbIX MaTepraroB Afsi Npouecca NiaBfeHns B neyu;

- COCTaBIIEHUSA TEXHNYECKON JOKYMEHTALMN ONsi PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
noAroToBKM U BeAEeHUA NnaBkn, pa3nMBKKU MeTanna,;

- MOHUTOPWHIa YCTaHOBMEHHbLIX PEXMMOB U KOHTPONUPYyEMbIX NapameTpoB BeAEHNs NPOLECCOB NaBKu
(nepennaBku 1 padnHNPOBaHUA LIBETHBIX METAaNoB, NNaBku pya, KOHUEHTPaToB, arnoMepara, orapka 1 CrnaBoB,
(PbIOMUHIOBaHWS, BeNbLEBaHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbIX BUA0B U TUMNOB;

- BbISIBNEHNSI NPUYMH HEraTUBHbIX U3MEHEHNI NapaMeTPOB M NoKasaTenen npouecca nraBku;

- onpegeneHns Mep No yCTpaHeHWo HEMonagoK B paboTe NeYHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AeATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB M SHEPrOHOCUTENEN, MPUYNH Bpaka UM CHKEHUS KavyecTBa nNpoaykumm (paboT, ycnyr);

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

WIMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapaKTEePUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuia obcnyXnBaHms
M 3KcnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun NnaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pyoHOTEPMUYECKNX, 06eAHNTENBHbBIX NeYen, neyen BaHokoBa, KNCITOPO4HO-B3BELLEHHOWN N KUCITOPOAHO-GhaKeNbHOM
nfaBKK, NEKTPOAYroBbIX, MHOYKUMOHHBIX Neven, (PbloMUHr-neyen, Benbu-neyemn, KOHBepTepPoB, paddMHUPOBOYHbIX
KOTIOB;

- CXEMbl TEXHOMOrM4YeCcKom 0OBA3KM Neyn, NnogarLLnxX 1 OTBOASLLMX BO3OYXONPOBOAOB, ra3oxonos,
3AneKkTpocHabXeHWs, KNCMOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHBIX KOMMYHUKALMA, CUCTEM LIMPKYNALUN 1
oxnaxaeHus;

- OCHOBHblE€ MeTannypruyeckne TeXHONorMmM NPon3BoACTBa TAXKENbIX LBETHLIX METANMNoB, usnyeckme npoLeccsl n
XUMUYECKNE peakLMmn NpoLecca NnaBKy LBETHbIX METAOB M CNI1aBOB;

- thakTOpbI, BNMSAOLLME HA X0 TEXHONMOMMYECKOro npouecca, U cnocobbl ynpaBneHnus nmu;

- OEVCTBYIOLLME CTaHAAPTbl, TEXHUYECKNE YCINOBUSA, MOMOXEHUS Y MHCTPYKLIMUN MO COCTABMEHUIO N OCOOPMIIEHUIO
TEXHUYECKOWN U YY4ETHON AOKYMEHTaUnK;

- cneumanuanpoBaHHOE NporpamMmmMHoe obecrnedeHne NraBuibHOIO y4acTKa;

- TpeboBaHNs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONOTMYECKON U NOXXapHON 6e30MacHOCTU Ha NNaBUITbHOM y4YacTke

MK-1.2: CnocobeH opraHnzoBaTb paboTy pabOTHMKOB NMaBUIILHOIO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTanmnoB

WMNK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMEHTOB NpoLiecca nnaBkKy;

- OLleHUBaTb Ka4yecTBO NpoBeAeHNs paboTHMKAMM TEXHUYECKON ANArHOCTUKU, TEKYLLNX U KanuTasnbHbIX PEMOHTOB
nnaBWibHOIrO 00opyAOBaHMS

WIMK-1.2.1: 3HaeT:

- IPOM3BOACTBEHHO-TEXHUYECKNE UHCTPYKLMMN N TEXHONOMMYECKME MHCTPYKLMM MO NpoLieccam nnaBkuy;
- 3Ha4YeHUs1 NpeaenbHO AOMYCTUMBIX BbIOPOCOB 3arpsi3HSItOLLMX BELLLECTB B OKPYXXaloLLYIO CPeay;

- OCHOBbI 9KOHOMWKUW, OpPraHn3aLumn Npon3BoAcTBa, Tpyaa 1 ynpasreHus

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPOFs1 BbINMOMHEHUS NPOVU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLUMIA 1
pernameHToB;

- OpraHv3auuy BbINOMHEHUSA PabOTHUKaMM TEXHNYECKOTo 06CNyXNBaHWS, perfiaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
peMOHTOB 000py0BaHWSI HA NNAaBUIIbBHOM Y4YacTKe;

- KOHTpONs cobnogeHns paboTHMKaMK TPYAOBON AUCLIMNIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOM,
NMPOMBILLIIEHHON U 3Konormyeckon 6esonacHocTu

MK-1.3: CnocobeH onpepensaTb OpraHN3aunoHHbIe U TeXHUYEeCKNE Mepbl MO BbIMOJIHEHUIO




NPou3BOACTBEHHbIX 3agaHun KOHBepPTepHbIM nepegesioMm Npon3BoAcTBa TsXelbiX UBEeTHbIX MeTannoB

WIMK-1.3.3: BnageeT HaBbikamu:

- KOHTpONs cobntogeHns TpeboBaHW TEXHONOMMYECKNX NHCTPYKLMIA NpoLiecca KOHBEPTUPOBAHUSA, OnepaTuBHoOe
BbISIBIIEHWNE M YCTPAHEHUE MPUYNH NX HapyLUEHUS;

- COCTaBIIeHNe TEXHNYECKOW AOKYMEHTauumn Ansg pecypcHoro U opraHMsaumoHHoro obecnevyeHns npouecca
KOHBEPTUPOBAaHWS;

- PYKOBOACTBA 3aNnvBKON LUTENHA, 3arpy3kor KBapLeBoro drtoca 1 XonoaHbIx 060poTOB B KOHBEPTEP;

- MOHUTOPWHra cobnogeHns YyCTaHOBMNEHHbIX MapaMeTpoB npouecca KOHBEPTMPOBaHUS, AaBreHus, pacxoia
KOHBEPTEepPHOro Bo3adyxa, TemMnepaTypbl, KOHLEHTPaLMN ABYOKUCU Cepbl B OTXOASALUMX rasax, paspexeHusi B NblrieBown
Kamepe;

- onpeAeneHus Mep no yCTpaHeHWIo MPUYNH HaPYLLIEHUS PEXUMHbIX KapT KOHBEPTUPOBAHWS;

- BEEHUs Y4eTHON 1 TEXHONOMMYECKON AOKYMEHTaLUMN Ha ByMakHbIX 1 (MK) SNEKTPOHHbIX HOCUTENSX

NIMK-1.3.2: Ymeer:

- aHanuanpoBaTb cobnoaeHne pexxMMoB B NPOLIECCE KOHBEPTUPOBAHUS, obecrnednBatoLLnX nosyyeHne
MaKCMManbHOIo U3BMeYeHns MeTanna u MakCMManbHOro BbIXo4a rogHoro;

- KOPPEKTMPOBATL NapameTpbl NpoLecca NiaBky - 4aBNeHNE, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPALMIO OBYOKNCU CEPbI B OTXOASILLNX ra3ax, paspexeHne B NbifIeBON Kamepe, COCTaB KOHBEPTEPHbIX
LLAKOB;

- BU3yarnbHO U C UCMOMb30BaHMeM NpUBOPOB KOHTPONMPOBaTb XO4 KOHBEPTEPHOM NIaBKW, onpeaensaTe CTagnum n
BpEeMS OKOHYaHMS TEXHOSOMMYECKOro npoLecca, rOTOBHOCTb MeTarnma K BbIMyCKy, TOTOBHOCTb LUfaka K CrivBy U3
KOHBEpTEpa;

- paccunTbiBaTb MaTtepmarnbHble N S3HEPreTUYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

UMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3HayYeHne, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKMNE XapaKTEPUCTUKU, MPUHLMNGI
paboTbl M NpaBuna aKcnnyaraumMm MexaHn3MoB KOHBEpPTEpa rOpM30HTarNbHOrO 1 BEPTUKANbHOIO TUNa, MYCKOBbIX U
GnoKUpyoLLMX YCTPONCTB, KOHTPONbHO-U3MepPUTENbHbLIX MPUOOPOB, CUCTEM aBapUHON CUrHaNM3aumu,
NpUCNocobneHnin n UHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMNOMM NPON3BOACTBA MEAU, HUKENS;

- U3MKO-XMMMYECKME CBOWCTBA, COCTaB XXMOKOrO LUTEWHA, LUMXTOBbIX, 3aMpaBoOYHbIX MaTtepranos, nuratypbl u
OTXOASALLMX ra3os;

- cnocobbl BbISBNEHWSA U YCTPaHEHNs1 HEMCNpaBHOCTEN B paboTe KOHBEPTEPHOro 060PYAOBaHNS;

- TEXHONOMMYECKME UHCTPYKLMK MO BbINaBke MeTannoB B KOHBEPTEPE;

- cneumanusavpoBaHHOe nporpamMmmHoe obecnedeHne yyacTka KOHBEPTUPOBaHUS;

- TpeboBaHWs oxpaHbl TpyAa, NPOMBILLFIEHHOW, 9KONOrMYECKON 1 NOXapHON 6e30NacHOCTU Ha yyYacTke
KOHBEPTUPOBAaHWSI.

MK-1.4: CnocobeH opraHM3oBaThb paboTbl paGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BoACTBaA TAXeNbIX
LBEeTHbIX MeTasnoB

UMNK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB NO COBNIDAEHNIO pernamMmeHTOB npoLecca KOHBEPTUPOBaHWUS;

- onpegensTb BU3yarnbHO M NO KOHTPOSbHO-N3MepuTenbHbIM Npnbopam cobrnogeHne 3agaHHbIX PpeXMMOoB npoLecca
KOHBEPTUPOBAaHWS;

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

WNIMK-1.4.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE NHCTPYKLMU U TEXHONOMMYECKNE MHCTPYKLIMM NpoLecca KOHBEPTMPOBAHMS,
- TpeboBaHNA CTaHAAPTOB N TEXHUYECKMX YCIOBUI, NpeabsaBNAeMble K NPOAYKLUK, BbiMYCKAEMOW y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIGPOCOB 3arps3HSIIOLLMX BELLLECTB B OKPY)KaIOLLYIO CPELY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

WIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOISI BbINOSIHEHUS NPOU3BOACTBEHHLIX 3a4aHui 1 cobnogeHns paboTHUKaMN TEXHONOMMYECKUX MHCTPYKLNIA 1
pernamMmeHToB;

- opraHv3aumy BbINOIHEHUS PAabOTHUKAMM TEXHNYECKOTO 06CNYXNBaHWSA, PErMaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
peMOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBAHWS;

- KOHTpOnsi cobntogeHns paboTHUKaMu Tpy4OBOM OUCLMNNMHBI, TpeboBaHMI OXpaHbl TPYAa, NOXapHOMN,
NMPOMBILLITEHHOW U 3KOJornMyeckon 6e3onacHoCTr

MK-1.5: Cnoco6eH onpepgenaTb opraHU3aulnMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npPpoun3BOoACTBEHHbIX 3agaHun B oTOeNeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannyprunieckoro
npon3BoACTBa TAXeNbIX UBETHbIX MeTanmnoB

WMIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKUN TEXHUYECKOIO COCTOSIHMSA OCHOBHOIO, BCMOMOraTensHoro o6opygoBaHus U TEXHONOMMYecKon 06BA3KM
arperaTtoB rmapoMeTarnyprmiyeckoro Npon3BoaCcTBa TSXKeNbIX LBETHbIX METAIIIOB;

- pa3paboTKn Mep No YCTPaHEHMWIO NepexoasLmX N NPoUNakTUKe TUMOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIIEHHbIX




pexumoB paboTbl, HEMOMAZAOK M BHEMMAHOBbLIX MPOCTOEB 060pPYA0BaHMS;

- onpeaeneHns Mep no npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa nepepaboTKkmM NOCTynarLwmx B
rmapomeTannyprmyeckoe npon3BoL4CTBO MaTepPUanos;

- NPUHATUSA pELLEHUA O pexnmax obpaboTku NOCTyNMBLLNX B NepepaboTKy LUMXTbl, PAaCTBOPOB, NyfbMbl, MMApaTos.,
CMeKoB, LWaMoB, 060POTHLIX PAaCTBOPOB, NPOMbIBHbIX U CTOYHBLIX BOA, NPOAYKTOB BbILLenavnBaHus u
knaccudukaumm;

- OpraHM3auny TEXHUYECKWU MPaBUITbHOM 3KCNIyaTaumMm OCHOBHOIO 1 BComoraTernibHoro obopynoBaHus,
TEXHOMOrMYECKON OOBS3KN N KOHTPOSTbHO-U3MEPUTENbHBLIX YCTPOWCTB B OTAEIIEHNM OCHOBHbIX Onepauun
rMapomMeTansypruyeckoro NpovM3BOACTBa;

- BeJeHNs1 y4ETHOW 1 TEXHOMNOMMYECKON AOKYMEHTALUMN Ha ByMaXKHbIX U (MnK) 3NEKTPOHHBLIX HOCUTENAX B OTAENEHWN
rmapomeTanyprmieckoro Npon3BoacTea

NIMK-1.5.2: YmeerT:

- ucnonb3oBaTb MHPOPMALMNOHHbIE TEXHOIOMMI N CPeACcTBa AN aHann3a 1 NPoBEeAEHWSI pacHeToB NapameTpoB,
PEeXMMOB M NoKasaTenen npowuecca rmapoMeTanyprmieckoro Npon3BoACTBa TSHKENbIX LBETHLIX METarsos;

- BblAEPXXMBaTb TEXHONOMMYECKNE PEXMMbI Ha 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOJSIbHO-M3MEPUTENbHbIX
NpnbopoB 1 AaHHLIM aHAINM30B;

- KOPPEKTMPOBATL KITHOYEBbLIE NAapaMeTpbl TEXHOMOMMYECKMX MPOLECCOB rmMapomeTan-nypriyeckoro nponM3eBoacTea
TSOKENbIX LBETHBIX METanoB, BMAIOLWME Ha Ka4eCTBO NoydaemMon NpoayKumm;

- yNpaBnsTb NpoLeccamu rmapomeTansiyprmieckor nepepaboTku pyq U KOHLUEHTPATOB TsHKEMbIX LIBETHbIX MeTannos,
NPOMpPacTBOPOB, MPOMbIBHbIX U CTOUHbLIX BOS;

- KOHTPONMpPOBaTb NPaBUIBHOCTb HACTPOMKM NapamMeTPoB TEXHONOMMYECKNX arperaTtoB rmapomMeTannypruieckoro
Npon3BoOACTBa;

- BbISIBIATb HApyLUEHUs! MpaBuIT 3KCnyaTaumMm U TEXHUYECKOro 06cnyxmBaHusa o6opyaoBaHus
rMapoMeTanypruyeckoro NPOM3BOACTBA TSXKESbIX LIBETHbIX METaroB

NIMK-1.5.1: 3HaeT:

- pacnonoXxeHue, yCTPOWCTBO, HAa3HayYeHWe, NPUHLMN OENCTBUS, TEXHUYECKUE XapaKTepPUCTUKN, NpaBuna
obcnyxMBaHus 1 aKkcnnyaTaumm rmapomMeTaninyprmieckoro 06opyaoBaHus (B TOM Yncne cocyaoB, paboTarowmx no
OaBIEHNEM) N TEXHOSOIMYECKON apMaTypbl (3aMOPHON U PErynNupytoLen apMaTypbl, CUCTEMbI TPYOONPOBOAOB,
HaCOCHOIO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3MepuTenbHbIX NPUBOPOB, CPeaCcTB aBTOMATMKM U CUrHaNn3aumm B oTAENTEHUN OCHOBHLIX onepaummn
rmapomeTanyprmyeckoro NpoM3BoAacCTBa;

- NPON3BOACTBEHHO-TEXHNYECKNE, TEXHONOMMYECKNE NHCTPYKLMN MO BEAEHUIO Onepauuin rmapomMeTanilyprmiyeckoro
NpPOM3BOACTBA THXKENbIX LIBETHbIX METAINOB,

- CNOCOObI BbISIBMEHWS U pErMaMeHT AeUCTBUIA NO YCTPAHEHMIO BbISIBNEHHbIX HEUCNPABHOCTEN U OTKIIOHEHWI B
pexumax paboTel 06opyaoBaHUs B OTAENEHUN OCHOBHbIX ONepauuii rmapoMeTannypruyeckoro Nnpon3BoaCTBa;

- TEOPUIO U TEXHOMOIUIO MMAPOMETaNnNyprnyeckoro NpoM3BoACTBa TSXKENbIX LIBETHbIX METanmos;

- MIHCTPYKUUM No obecneyvyeHnto COXpaHHOCTM OparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLeHHble
MeTann.l;

- TpeboBaHWst oxpaHbl TPyAa, NPOM3BOLACTBEHHOW CaHUTapWX, NMPOMBILLIIEHHON, 3KOJTOTMYECKON, MOXaPHOMW 1
XUMUYECKOM 6e30MacHOCTM B OTAENEHMM OCHOBHBIX Onepauuin rmgpomeTaniyprmyeckoro npon3BoacTea.

MK-1.6: Cnoco6eH opraHnsoBaTb paboTbl paboOTHUKOB OTAENeHU OCHOB-HbIX onepauui npouecca
rmapomMeTanslyprumieckoro npon3BoACTBa TAXeNbIX LBETHbIX MeTansioB

NIMK-1.6.2: YmeerT:

- onpenensiTb BU3yarbHO M MO KOHTPOSbHO-M3MepPUTENbHBIM Npubopam cobrnogeHne 3agaHHbIX PEXXMMOB Ha
arperatax oTAeneHus rMgpoMeTarnyprmieckoro npon3BoacTBa;

- OLEHMBATb PUCKM 1 onpeaensaTb Mepbl N0 obecneyeHnto 6e30nacHOCTU TEXHONOMMYECKMX MPOLIECCOB B OTAENEHNN
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NIMK-1.6.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE N TEXHOIOMMYECKNE UHCTPYKLMUN, TEXHONOTMYECKMNE KapTbl, PErMIaMeHTHI,
perynupyoLLme nopsgok 1 npaeuna BegeHus NpoLeccoB B OTAENEHNN MMAPO-MeTannyprmiyeckoro Npon3BoacTea;

- (hM3nKo-xumMmn4eckue nNpouecchl, MCNONb3yemMble B rMOPOMETaNypruyeckom Npon3BoaCcTBE TAXKENbIX LBETHbLIX
MeTannos;

- UIHCTPYKLUK No obecrneveHno COXpaHHOCTM AparoueHHbIX MeTanioB 1 NPOAYKTOB, COAEPXaLLUMX AparoLeHHbIe
MeTann.l;

- OCHOBbI 9KOHOMUWKMW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpaBreHus B IMAPOMETanlyprmieckomM Npon3BOACTBE;
- OCHOBbI MEHEXXKMEHTA 1 KOPNOPATMBHOWN 3TUKKU, MPUHLMMNbI MOBLILLIEHUS KayecTBa TPYAO0BOM XXMU3HN KONEKT1Ba

WMK-1.6.3:

BnapeeTt HaBblkamu:

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

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB NPU OTKNOHEHUSX U cOOsIX B BeOEeHNM OCHOBHbIX Onepaumin npouecca
NPOU3BOACTBA TAXENbIX LBETHLIX METanos;

- KOHTpoOnsi cobntoaeHns paboTHukamu TpeboBaHWIN OXpaHbl Tpyaa, NOXapHOW, NPOMbILLNIEHHON, XMMUYECKOW 1
akonoruyeckon 6esonacHocTn




YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MH(OPMaLUK, NPUMEHSATb CUCTEMHbIN
noaxopn ANA pelleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxoguT u aHanusnpyeTt nMmetoLLyoca MHopMaLmio Ans peLleHrs nocTaBneHHbIX 3aad

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

NYK-1.2: Npegnaraet nyTu pelieH1s 3agaqm Ha OCHOBE CUCTEMHOrO nNoaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4y B pamMKax NoCTaBMeHHOW Lenuv U BbIoOUpaTb ONTUMarnbHbIe
cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOLWMX NPAaBOBbIX HOPM, UMEKLMUXCSH PeCYpPCOB U OrpaHUyYeHumn

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

NYK-2.3: TpoBoanT TEXHNKO — 3KOHOMUYECKoe 060CHOBaHUe, aHannampyeT agekBaTHOCTb MPUHUMAEMbIX PeLLUeHNI
C Y4eTOM AEeNCTBYIOLNX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Cnocobbl peLleHnst 3agad

YK-4: CnocobeH ocyLiecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM cpopmax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbI6VIpaeT KOMMYHUKATUBHbIE TEXHOJ10ITUN o0LLEeHMs Ha rocyaapctB€HHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BbinonHsAeT nepeBod NpodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN S3bIK 1
obpaTHo

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

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHusi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: MNpumeHsieT 6asoBble gedekTonornyeckne sHaHUa BO BCex cpepax AeATenbHOCTH

NYK-9.3: CoBepLueHCTBYET AebekTonorm4yeckme 3HaHmns

NYK-9.2: BbibnpaeT MeToabl U NpUeEMbI OLIEHKU NpodeCcCuoHansHon cpeabl

B pe3yiabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Isl) 00y4aloOLIuiics 10/KeH

3.1 (3uarn:

3.1.1 [ 1. Teopuu MeTamIyprudecKUX IPOIECCOB, HCTIONB3YEMbIX I KOMIUICKCHOH TepepadOTKH IIMHKOBBIX KOHIIEHTPATOB;
OCHOBBI TEPMOJUHAMHKH U KHHETUKH, IPOLECCOB IIABKH, BhIIIETaUNBaHNA, pa3lelIeHNs] U OCaKACHH METaIIOB,
KOHLIEHTPUPOBAHUS PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOXKHMBAHUS MyJIbII U TPOMBIBKU OCaKOB. YCTPOHCTBO M MPUHLIUII
JICHCTBHS aIllapaToB, HAIIPABJICHUS UX PA3BUTHSA M COBEPIICHCTBOBAHMUS; 3aKOHOMEPHOCTH, HHTCHCHU(DHUKAIINN TIPOIIECCOB
MOJyYCHHUs LIUHKA.

3.1.2 | 2. MeTo10A0rHYECKHE OCHOBBI PALlMOHATIBHOIO UCIIONIb30BaHMsI IPUPOJAHBIX PECYPCOB U 3allUThl OKPYKaIOIIEH CpeIbl
MOTy4eHHUs IMHKA.

3.1.3 | 3. MeTon010ru4ecKre OCHOBBI IPOLECCHOTO OAXO01A.

3.2 | YMmeTh:

3.2.1 | 1. BerbupaTh NponucH XUMHYECKUX PEaKIUil METALTy prHYeCKUX IPOIECCOB I UX (PU3NKO-XUMHYECKOTO aHAIIN3a,;
HEOOXOIUMBII MaTeMaTHYECKH alliapar UCCIIeTOBaHUS TEPMOAMHAMUKHI W KHHETHKH MPOIIecca, U MEXaHN3MOB
nepepadOTKU IIMHKOBBIX KOHIIEHTPATOB; UCIOIb30BaTh METOJOJOTHIO TEXHOJIOTHUECKUX PacueTOB AJIsl BHIOOpa OCHOBHOTO
o0opynoBaHus; (OPMYIHPOBATH PEKOMEHIAIUH IO HHTCHCH(DUKAIMHU MPOIIecca U yIyYIICHUS Ka4eCTBa POLYKIHH.

3.2.2 | 2. ®opMyarpoBaTh 33/1a41 MO PAIUOHAIEHOMY HCIOIb30BAHHUIO MIPUPOJHBIX PECYPCOB H 3aLIUTHI OKPY>KaIOIIeH Cpebl
HOJTyYEHHs] IUHKA.

3.2.3 | 3. ®opmynupoBaTh 3a/1a4y NPOLIECCHOTO MOAX0a MOTYUYECHUS [IMHKA.

3.3 | Baragern:

3.3.1 | 1. HaBeIkamMu OITHCHIBATh METAJUIYPIrHYECKUE MIPOIECCHI MPOIMUCIMHI XUMHUSCKUX PEAKIH 1 IPOBOIUTE MX (pH3MKO-
XMMUYECKUI aHaIu3; IPUMEHATh MaTEMATUUECKUN aNmapar Ajs UCCIIEA0BaHU U3y4aeMbIX IIPOLIECCOB U MEXaHU3MOB
1epepabOTKU LIMHKOBBIX KOHIICHTPATOB; BBITOIHATE TEXHOJIOTMYECKHUE PACUETHI 110 BHIOOPY OCHOBHOTO 000PYIOBAHHUS C
HCIOJIb30BaHUEM CylIeCTBYIOMMX I T-TeXHOI0rNil; NpOBOUTH aHAIN3 TEXHUKO-3KOHOMUYECKUX [TOKa3aTeIel NIpoLeccos,
IIPUHAMATh TEXHOJIOTHIECKH 0OOCHOBAaHHBIC PEIICHUS.

3.3.2 | 2. HaBblkamMu peanu30BbIBaTh 3a1a4H1 110 PallMOHAILHOMY UCIONb30BaHUIO IPUPOIAHBIX PECYPCOB U 3alUThl OKPY KaroIIeH
Cpebl IIOTy4EHUs LIUHKA.

3.3.3 | 3. HaBblkamMu peanu30BbIBaTh 3a1a41 IPOLIECCHOIO MOAX0/a NOIYYECHUS LIUHKA.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOOYJIA)

Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue

3aHATHS 3aHsATHS/ / Kypc MU aTypa | pchl | pakKT.

Pazgen 1. TexnoJioruu noJrydeHust
HUHKA




1.1

HcTopus pa3BUTUS OT€YECTBEHHOM
MeTaJUTypruu HuHKa. MupoBoe
pou3BoJCTBO. CBONCTBA, CXEMBI,
IIPOM3BOJICTBA M O0JIACTH MOTPEOICHUS
uuHKa. CocTaB KOHLIEHTPATOB U
MOJrOTOBKA UX K 00kury. /JIex/

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




1.2

HcTopus pa3BUTUS OT€YECTBEHHOM
MeTaJUTypruu HuHKa. MupoBoe
pou3BoJCTBO. CBONCTBA, CXEMBI,
IIPOM3BOJICTBA M O0JIACTH MOTPEOICHUS
uuHKa. CocTaB KOHLIEHTPATOB U
MOJrOTOBKA UX K o0xury. /Cp/

26

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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 IpOIYKTOB 00XKHTa U
mokasarenu mpouecca. /Jlex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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 IpOIYKTOB O0XKHTa U
nokaszarenu npouecca. /Cp/

26

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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. CriocoObl OXJIaKIACHUS
anexTpoiuTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBHH AIIEKTPOIH3a Ha
mokasaTenu npouecca. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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. CriocoObl OXJIaKIACHUS
anexTpoiuTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBHH AIIEKTPOIH3a Ha
mokasaTeny npouecca. /J1ad/

12

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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, 4 51 NOIIK-7.1 | JI1.1 0
BBIIIEJIAYMBAHUN IIUHKOBOT'O OTapKa. HNOIIK-7.2 | J11.2J1
Knaccudukanus orapka. [Tapamerpsl u HOIIK-7.3 2.3
COCTaB IIPOIYKTOB BBIIICIIAYNBAHUS 1 HOIIK-6.1 | JI2.1
mokaszatenu npouecca. Knaccudukarus HOIIK-6.2 | JI2.2
TIpPUMECEH IMHKOBOTO 3JIEKTPOJIUTA, UX NOIIK-6.3
BIIMSIHUE HA PE3YJIbTaThl 3JIEKTPOIU3a NOIIK-5.1
pacTBOpa cyibtaTa NUHKA U HOIIK-5.2
XapaKTEPUCTUKA CIIOCOOOB OUUCTKHU NOIIK-5.3
pacTBOPOB (THAPONIUTHYECKAS, NOIIK-4.1
EMEHTAIlMOHHAs, XUMUYECKas HOIIK-4.2
9KCTpakUUOHHAs). OCHOBHBIE CBEACHUS O HNOIIK-4.3
TEOPUH AIEKTPOOCAKICHUS ITUHKA U3 NOIIK-2.1
CyIb(paTHBIX pacTBOpoB. OCOOCHHOCTH NOIIK-2.2
3JEKTPOJHBIX IIPOLIECCOB. HOIIK-2.3
ITepeHanpsixeHue BBIACIECHUS BOJOPOIA HOIIK-1.1
Ha KaTOJI€ U €ro 3aBUCHMOCTbH OT NOIIK-1.2
napaMeTpoB IeKTponu3a. Lupkysaus HOIIK-1.3
anekTpoiuta. CriocoObl OXJIaKIACHUS NYK-9.1
aexTponuTa. BiusHue cocraa NYK-9.2
3JIEKTPOJIMTA U YCIIOBUH DIIEKTPOJIN3A Ha NYK-9.3
nokasatenu npouecca. /Cp/ NYK-4.1

NVyK-4.2
NYK-4.3
NYK-2.1
NVyK-2.2
NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
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.
Croco0Obl 1 OCHOBHBIE ITOKA3aTelId 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/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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.
Croco0Obl 1 OCHOBHBIE ITOKA3aTelId 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/

24

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

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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
o0pasyromuxcs TBepAbIX 0TX010B. /Cp/

26

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

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

METAJIITYypru4eCcKoro 3aBoaa. Hcxonnsie

26

HOIIK-7.1 | JI1.1
NOIIK-7.2 | JI1.2J1
NOIIK-7.3 23
NOIIK-6.1 | JI2.1
HOIIK-6.2 | JI2.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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
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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 JUCHUIIINHBI.

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

Cankr-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?
[Tasnos 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., TexHomorust 060TaneHus: MEJHBIX U MEIHO- Mocksa: Hayxka, 2016 | http://biblioclub.ru/ind
[Tanpynosa U. B. IIUHKOBBIX Py Ypaiia: MOHOTpadust ex.php?
page=book&id=46901
8
JI2.2 | AmupacnaHoB A. A. OCHOBHBIE TUIIBI MECTOPOXKICHUH CBHHIIA U Mockaa: https://biblioclub.ru/in
[IUHKA: MOHOTpadus Tl'ocreonrexusznar, dex.php?
1957 page=book&id=47955
4
JI2.3 | beicrposa O. H., CoenuHeHus IMHKA, KaAMus U pTyTH: TecToBole | Kasanb: Kazanckuit https://biblioclub.ru/in
bagpiruna JI. 1., 3aaHus: COOPHUK 3a/1a4 U YIPaKHEHUI Hay4YHO- dex.php?
KysHeros A. M. HCCIIC0BATEIbCKHIMA page=book&id=42814
TEXHOJIOTUYECKUI 3
YHHUBEPCUTET
(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
107 CTOIBI ¢ KOMITBIOTEPAMH C BBIXOJOM B UHTEPHET, CTYJIbs, KHIDKHBIE IIKA(pBI U
CTEIUIAXH.
VYueOHas ayIUTOPHS UL
MPOBE/ICHHA SAITHH | o 61pie Mecta (cronbl u cTynbs). Pabodyee MecTo mpenogaBaTensi B COCTaBe
JEKIUOHHOTO W CEeMUHAPCKOTO
A KVDCOBOro TboekTiposarms | CTOT €TV TymOa. Kommprorep mpermonaBaTenst C JOCTYIIOM B HMHTEPHET,
225 > KYP P p MHTEPaKTUBHBIH TIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBITIONTHEHHUSI KypPCOBBIX  pabor), .
MoOTOpH30BaHHBIA JKpaH C MOTOJOYHBIM HpoekTopoM. IloTonouHas kamepa.
TPYNIIOBBIX W WHAWBUAYATLHBIX .
. JokxymeHT-kamepa. HacToipHBINH MUKpOQOH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIHH, TEKYIIEero
KOHTPOJISL K IPOMEKYTOYHOM

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.

CTyIeHTy peKOMEHyeTCsl 03HAKOMHTBCS CO CIIUCKOM OCHOBHOM M JIOTIOTHUTENBHOM nuTepatypsl. JlocTyn K HH(GOPMAIIMOHHBIM
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

JUCHUIUIMHBI METAJUTYPIrus HAHKA U COIYTCTBYIOIIUX JIEMEHTOB ITPEACTABIICHBI B YMK JUCLUIIIIAHBI.

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

C 1eJbIo OIICHKH YPOBHS OCBOSHHSI MaTepHala Mo KaxJ0ii 1abopaTopHoii paboTe cocTaBisieTCss OTYET, HA OCHOBAaHHH 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.

CamocrosTensHas paboTa CTyICHTOB BKJIIOYaeT OCBOGHHE TEOPETUIECKOr0 MaTepHana, OAr0TOBKY K BBIITOJTHEHHMIO 3aJaHUI
1ab0PaTOPHBIX 3aHATUH, U MOATOTOBKY 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 YMEHUS pellaTh NPaKTUUECKHe HHKeHepHbIe 3aaaun. Kypcosas paboTa HOCUT pacueTHbIH xapakTtep. CTyIeHTy
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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