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PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

COBPEMEHHBIE TEXHOJOI'MA NTOJYYEHUA
HBETHbBIX METAJIJIOB U COITYTCTBYIOILIUX
JIEMEHTOB
MeTtaJuryprusi CBUHIA U CONYTCTBYIOLIMX 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:

cm. npenodasamens, Xonoo Cepeeti Meanosuu,; kano. Xum. Hayk, 0oy. xagedpul, 3acpebun Cepeetl Anamonvesuu

Pabouas mporpaMma JUCIUATUIAHBI
MeTanayprusi CBHHIIA M COMYTCTBYIONIUX JIeMEeHTOB

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)

-M3y4eHHE TEOPETHUECKUX OCHOB COBPEMEHHBIX U IIEPCHEKTUBHBIX TEXHOJIOTUI METAILTYprudecKoi mepepaboTKH CBHHIIOBBIX Py,
U KOHILIEHTPATOB, 00ECIEeYNBAIONINX X KOMIUIEKCHOE UCTIOIb30BaHUE, O€30TX0AHOE IPOU3BOACTBO C MUHUMAIbHBIMU
SHEPreTHYeCKUMH 3aTpaTaMH U OXpaHy OKpYsKarollel cpe/sl;

-MCCIIEI0BaHUE BOIIPOCOB HKCIIEPUMEHTAIILHOTO OATBEP>KICHUS KAUECTBEHHBIX XapaKTEPUCTUK U KOJIUYECTBEHHBIX II0Ka3aTenen
KOHKPETHBIX METAJLTyprHYeCKUX IIPOIIECCOB;

-BBIIIOJIHEHUE TEXHOJIOTMYECKHUX PacyeToB 000pyJOBAHUS;

-03HAaKOMJICHHE C TEXHUYECKUMU CPEICTBAMHU AJIS IPOBEACHUS OIBITOB U METOJUKON UX IPOBENECHHUS.

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 MCHOIB30BATh MIPOIECCHBIN TOIXO;

-CIIOCOOHOCTB OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOIOTMYECKHE MPOLECCH B METATYPIHU H MaTepruanooopadboTke;
-TOTOBHOCTb BBISIBIISATh OOBEKTHI AJIsl yIyYIIEHHs B TEXHUKE U TEXHOJIOTUH.

2. MECTO JUCHHUIIJIMHBI (MOAYJIsAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznpen) OIT: | b1.B.04.1B.02

2.1 | TpeGoBaHus K NpeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

2.1.1 | MarepuanoBenenue

2.1.2 | MeramioBenenue

2.1.3 [ Meramryprust 61aropoiHBIX ¥ PEAKHX METaIIOB

2.1.4 | Metanyprust TSKeJbIX [BETHBIX METAJLIIOB

2.1.5 | OGoraieHne MOJE3HBIX HCKOIMAEMBIX

2.1.6 | ObopymoBaHUE THIPOMETATUTYPIUICCKHX 3aBOJIOB

2.1.7 | O6opynoBaHue MUPOMETAILTYPTUUECKUX 3aBOJIOB

2.1.8 | OCHOBBI OOLIEMHKEHEPHBIX 3HAHUN

2.1.9 [ [IpuknagHBIe OCHOBHI IPO(hECCHOHATBHBIX 3HAHHUH

2.1.10 | IIpoexTupoBaHue U JIOTUCTHKA TEXHOJIOIMYECKUX IIPOLIECCOB

2.1.11 | Teopernyeckue OCHOBBI HOBBIX NMHPOMETAUTYPrHUYECKUX MPOIIECCOB

2.1.12 | Teopus ruApOMETAIUTYPrUYECKHX MPOIIECCOB

2.1.13 | Teopust MeTaJUTyprU4eCKUX MPOIECCOB

2.1.14 | Teopust sKCIEpUMEHTA

2.1.15 | Teopus 351€KTPOXUMHUYECKUX IIPOLIECCOB

2.1.16 | Termmorexuuka

2.1.17 | DneKTpOTEXHUKA U IEKTPOHUKA

2.1.18 | BeIcmras maTemMaTHKa

2.1.19 | MaTemMaTH4yeckue u €CTCCTBCHHO-HAY4YHBIC aClICKThI HpO(l)GCCI/IOHaJ'ILHOI‘/’I JACATCIBbHOCTH

2.1.20 | MeToapl KOHTPOJISl U aHAJIHM3a BEIIECTB

2.1.21 | Metpomnorus, cTaHIapTH3ALUSI U CepTU(HUKAIUSL

2.1.22 | OcHOBBI 0€30MTaCHOCTH METAJLTYPIHYeCKIX TEXHOIOTHH

2.1.23 | OcHOBBI KOMMYHHUKAIIMX U [IPABOBOM KYJIbTYpPbI

2.1.24 | OcHOBHI KpHCcTa/UIOTpadUH U MUHEPAJIOTHH

2.1.25 | OcHOBBI (hOpMHPOBAHUS MHUPOBO33PEHUS B MPO(ECCHOHAIBHOM AEATEIHHOCTH

2.1.26 | [IpaBoBeneHME

2.1.27 | Ilpuknaanble aceKThl (GU3NKO-XUMUYECKUX 3HAHUI

2.1.28 | ConpoTuBIeHNE MaTEePUaIOB

2.1.29 | Temno¢puznka

2.1.30 | ®u3uKo-xMMHUS METAIITYPruu4eCcKUX MPOLECCOB U CUCTEM

2.1.31 | ®dusnueckas xumus

2.1.32 | @unocodus

2.1.33 | XuMusa MeTaaioB

2.1.34 | Dxonorus

2.1.35 | DxoHOMUYECKAsT TEOPUS




2.1.36 | besonacHOCTh JKHU3HENEATEILHOCTH

2.1.37 | BBenenue B CrieliuajibHOCTh

2.1.38 | Bceobmias ucropus

2.1.39 | MlnocTpaHHBIH SI3BIK

2.1.40 | Undopmaruka

2.1.41 | Uctopust Poccun

2.1.42 | KomnbtoTepHas rpaduxa

2.1.43 | O3HakoMUTENbHAS IPAKTHKA

2.1.44 | Pycckuii s3bIK U KyJbTYpa pedu

2.1.45 | YuebHas mpakThKa

2.1.46 | dusuka

2.1.47 | Xumus

2.1.48 | Oxonoruueckue MpodIeMbl METALTypPrHUeCcKOT0 IPOU3BOACTBA

2.2 | JucuuniauHbl (MOAY/IH) U NPAKTUKH, VI KOTOPBIX OCBOCHHE JAHHOH AHCUUILIMHBI (MOAY/151) HE00X0JUMO KAK
npeJliecTByOLIee:

2.2.1 | TocynapcTBeHHast UTOroBasi aTTecTalus

2.2.2 | 3amuTa BBITYCKHOM KBATH(HUKAIOHHOW paboTEI

2.2.3 [[ToaroToBka K MpoLeaype 3aIIUTHl BEITYCKHON KBATN(HUKAIMOHHOW paboTHI

2.2.4 | IlpeaauruioMHasl IPaKTHKA

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

OrlNK-1: Cnoco6eH pewwaTb 3agaum npoceccuoHanbHOM AeATeNIbHOCTU, MPUMEHAA MeTOoAbl MoAeNIMPOBaHUSA,
MaTemMaTU4ecKoro aHanu3a, eCTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-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

NOIK-1.1: 3HaeT: hn3MKO-XUMMYECKME OCHOBLI U METOAbI MaTEMATUYECKOro MOAENMPOBAHNS METaNypruyeckux
NpOLEeCCOB MOSTyYeHUS LIBETHBLIX METanoB

OlNK-2: CnocobeH y4dyacTBoBaThb B NPOEKTUpoBaHNN TeXHNYECKUX 00BLEKTOB, CUCTEM U TEXHOJOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWYECKUX, IKOJTOrM4YeCKnX n counanbHbIX orpaHquHMﬁ

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

MOIK-2.1: 3HaeT: 0OCHOBbI NPOEKTUPOBAHNS TEXHUYECKNX OOBbEKTOB, CUCTEM M TEXHOITOMMYECKUX MPOLIECCOB;
OCHOBbI 3KOHOMMUYECKMX, 3KONMOMMHYECKNX N CoLManbHbIX OCOOEHHOCTEN MeTannypruyeckoro NponM3BoACTBa

MNOIK-2.3: BnageeT: HaBblkaMu MPOEKTHOW AeATeNbHOCTH

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

NOTK-4.1: 3HaeT: 0CHOBbI METPONOrMKn, MeToAbl 06paboTKM SKCNEPUMEHTANbHbLIX AAaHHbIX

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

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

OINK-5: CnocobeH pelwiaTtb Hay4HO-UccnegoBaTeNbCKMe 3a4a4um Npu ocyLwecTBIeHMU NpoceccuoHarnbHomn
OEeATeNbHOCTU C NPUMMEHEeHUeM COBPeMeHHbIX UH(DOPMaALIMOHHbIX TEXHONOIMIA U NPUKNaaHbIX annapaTHo-
nporpaMmMHbIX cCpeacTB

MOIK-5.3: BrniageeT: HaBblkaMy aHanu3a pes3ynbTaToB BbINOSIHEHWUS HAyYHO-TEXHUYECKMX 3aday B
npod)eccnoHanbHON OesaTenbHOCTH

NOTK-5.2: YmeeT: npyuMeHATb MHPOPMALIMOHHbBIE TEXHOIOMNMMW U NporpaMMHoe obecneyeHre s peLleHnst HayyHo-
nccregoBaTenbCkMx 3agay B 06nacTv nony4YeHns LBETHbIX MeTanoB

MNOTIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHAPOPMALMOHHbBIX TEXHONOMN U NPUKNaaHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbLIE TEXHUUYECKUE pelieHUsi B npod)eCCUOoHanbLHON OeATeNbHOCTHU,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TeXHUYeCcKue cpeacTBa U TeXHONornm

NOMK-6.2: YmeeT: aHannsmpoBaTb UH(OPMaLMIO O TEXHOMOMMYECKOM MpoLecce No pesynbTataM MOHUTOPUHIa u
nNpuHUMaTb 060CHOBaHHbIE peLleHns

NOTK-6.3: Bnageet: HaBblkamu Bbibopa adhpeKkTUBHbIX M Be30NacHbIX TEXHUYECKUE CPpeacTB U TEXHOMOMI

MOIK-6.1: 3HaeT: 0CHOBbI TEXHOITOTMYECKMX MPOLECCOB NOJTyYEHUs LIBETHBIX METasoB




OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLMUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUS N UCMONb30BaHNS] HOPMATUBHbBIX OKYMEHTOB MeTanlyprmieckon otpacnm

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

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

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

NMK-1.1.2: Ymeer:

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

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

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

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

NIMK-1.1.3: BnageeT HaBbikaMu:

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

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

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

- BbIIBMIEHNS MPUYMH HEFaTMBHbIX UBMEHEHUI NapaMeTPOB 1 NoKasaTenen npowuecca niaBky;

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

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

UIMK-1.1.1: 3HaeT:

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

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

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

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

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

- cneumanuapoBaHHOE NporpamMmmMHoe obecrnedeHne NaBuUibHOIO y4acTKa;

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

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

NMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeHTOB NpoLiecca NnaBKy;

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

WNMK-1.2.1: 3HaeT:

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

- OCHOBbI 3KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBblkamMu:

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

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

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




NMPOMBILLITEHHOW U 3KOSorMyeckon 6e3onacHoCTm

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

NIMK-1.3.3: BnageeT HaBblkaMu:

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

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

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

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

- onpeaeneHnst Mep no YCTpaHeHUo NPUYUH HapyLLEHUS PEXUMHBIX KapT KOHBEPTUPOBAHMS,

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

NIMK-1.3.2: YmeerT:

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

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

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

- paccunTbiBaTb MaTepuarnbHble U SHEpPreTM4eckme NoToKM NpoLuecca KOHBEPTMPOBAHNS.

NIMK-1.3.1: 3HaeT:

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

- KOHBEPTEPHbIE TEXHOMOMMN NPON3BOACTBA MEeAM, HAKENS;

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

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

- TEXHONOIMYECKNE MHCTPYKLMMN MO BbiNnaBke MeTannoB B KOHBEPTEPE;

- cneumanuaMpoBaHHoe NporpamMmHoe obecneyeHme y4acTka KOHBEPTUPOBAHUS;

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

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

NMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHNIO PErNaMeHTOB NpoLecca KOHBEPTUPOBAHNS;

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

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

WIMK-1.4.1: 3HaeT:

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

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

- OCHOBbI 9KOHOMWKMW, OpraHun3aLmm Npon3BoACTBa, Tpyaa U ynpaBreHus

NIMK-1.4.3: BnageeT HaBbikaMu:

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

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

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

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

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




arperaToB rMapoMeTasnypri4eckoro NpoM3BoACTBa TSHKENbIX LIBETHbIX METASIIOB;

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

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

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

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

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

NIMK-1.5.2: Ymeer:

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

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

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

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

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapamMeTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTanypruieckoro
Nnpon3BoOACTBa;

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

WIMK-1.5.1: 3HaeT:

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

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

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

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrnyeckoro Npon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

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

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

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

WIMK-1.6.2: YmeerT:

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

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

WIMK-1.6.1: 3HaeT:

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

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

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

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

MIMK-1.6.3:

BnapeeT HaBbikamu:

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

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




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

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

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

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

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

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

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

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

NYK-2.2: OnpegensieT onTumanbHble cnocobbl peLleHns 3agad

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

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

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

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

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

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

NYK-9.3: CoBepLueHCTBYeT AebekTonormyeckme 3HaHns

NYK-9.2: BeibnpaeT MeToabl U NpyeMbl OLIEHKU NpodeCCuoHansHon cpeabl

B pe3yabTaTe 0cBOeHHS THCHHILTHHBI (MOIYJIsI) 00y4alOLIUTiCS TOKEH

3.1 (3HaTh:

3.1.1 | 1. TeopeTudeckue MNOI0KEHNUS METAJUTyPTHUECKHUX IIPOLIECCOB, HCIOIb3YEMBIX IS KOMIIJIEKCHOH nepepaboTku
CBHHIIOBBIX PyJ 1 KOHLIEHTPATOB.

3.1.2 | 2. 3aKkOHOMEPHOCTH, UHTEHCU(PHUKALNU TUPO- U THAPOMETAILTYPTHUECKUX MPOLIECCOB, MPEANOCHUTKH, UCIIOTIb3YEMbIE IPH
CO311aHUHU OE30TXOHBIX TEXHOJIOTHUECKUX CXEM.

3.1.3 | 3. MeTo10/10THYECKUE OCHOBBI TIPOIIECCHOTO TOXO0A.

3.1.4 | 4. OcHOBBI TEPMOAMHAMHKH U KHHETUKH, MEXaHNU3MBI MIPOIIECCOB TUIABKH, BHIILIEIAYHBAHUS, Pa3ICICHUSI U OCAKICHHS
METaJIIOB, KOHIICHTPUPOBAHKS PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOKUBAHMS TYJIBIT U TPOMBIBKH OCAJKOB.

3.1.5|5. YcTpo#cTBO U IPUHIKT JCHCTBHS allllapaToB, HAIPABICHUS UX Pa3BUTHS M COBEPIICHCTBOBAHUSI.

3.2 | YmeTh:

3.2.1 | 1. BerbnpaTh mponmcH XUMHIECKUX PEaKknnii MEeTaTyprHIeCKIX IPOIECCOB U X (PU3NKO-XUMHIECKOTO aHAIIN3a.

3.2.212. d)OpMyJ'II/IpOBaTB PCKOMCHOAUH 110 I/IHTCHCI/I(i)I/IKaHI/H/I nponecca n yIydlICHU Ka4eCTBa NPOAYKIIUH.

3.2.3 | 3. ®opMynHpOBaTh 33/1a91 MPOIIECCHOTO TIOIX0/1a ITOIYYCHHS CBHHIIA ¥ COITyTCTBYIOIIHX JIEMEHTOB.

3.2.4 | 4. BeiOupaTh HCOOXOIUMBI MaTeMAaTHYCCKHI aIlapat UCCIICI0BaHMs TCPMOIUHAMIKH U KHHETHUKH MIPOLIECcCa, U
MEXaHU3MOB NepepadOTKN CBHHIIOBBIX PYJl, H KOHIICHTPATOB.

3.2.5| 5. Ucnoaws3oBath MCTOOOJIOTHIO TEXHOJOTHYCCKUX paCuY€TOB JIsA BBI60pa OCHOBHOTI'O o6opyz[0BaHm.

3.3 | Baragern:

3.3.1 | 1. HaBeIkamMu OITUCHIBATh METAJUTYPIrHYECKUE IPOLECCHl MPOMUCIMHI XUMHUUCCKUX PEAKIHH 1 IPOBOIUTE HX (PU3HKO-
XMMUYECKHUI aHaJIu3.

3.3.2 | 2. HaBeIKaMH IPOBOJUTH aHAIN3 TEXHUKO-3KOHOMHUYECKHUX ITOKa3aTeeil MpoLeccoB, IPUHUMATh TEXHOIOTHUECKH
000CHOBaHHbIE PELICHMSI.

3.3.3 | 3. HaBbIkamMu peann30BbIBaTh 3a/1a4X MPOLIECCHOTO MOAX0a MOTYUYESHHUS CBUHIA U COMYTCTBYIOLINX 3JIEMEHTOB.

3.3.4 (4. IlpuMeHATs MaTeMaTHUIECKUIl anmapaT I UCCIIeIOBAaHUS H3y4aeMbIX IIPOLIECCOB U MEXaHU3MOB IepepadoTKI
CBHMHIIOBBIX DY/, 1 KOHIIEHTPATOB.

3.3.5|5. HaBbikamMu BBIOJTHSTH TEXHOJOTHUECKUE PACUYETHI 110 BEIOOPY OCHOBHOTO 000PYI0BAaHUS C UCTIOIE30BAHUEM
cyniectBytomux [ T-rexHonoruii.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOOYJISA)

Kon HaunmeHoBaHuUe pa3/ieioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue

3aHATHS 3aHgaTus/ / Kypc MM aTypa | pcel | pakKT.

Paznen 1. Arnomepupyromuii 00:xur
CBHHIIOBBIX KOHIICHTPATOB




1.1

Muposele 3anacsl cBuHIA. ChIpbeBast
0a3a CBUHLIOBON MPOMBILUIEHHOCTH, PYAbI
U KOHIIEHTPAThI, MUHEPAJIbl CBUHIIA U
COITYTCTBYIOIIUX 3J1eMeHTOB. Dusnko-
XHMHYECKHE CBOMCTBA CBHHIIA, €ETO
COEANHEHUH, KOMIIOHEHTOB IIyCTOU
mopoJiel. MeTobl o0orameHus
CBUHIIOBOT'O CBIPbsl, COCTaBbl CBUHIIOBBIX
KOHIIEHTPATOB.

Hcnons3oBaHne CBUHIIA B
npomsblieHHocTH. Llenu u 3agaun
arJoOMepUpYIOIIEero 00KUra CBUHLA —
KOHIIEHTPaTOB. CriocoObl MaKCUMAIBHOTO
yAaJIeHUs CephI C IEPEBOIOM CBHHIIA B
JIETKO BOCCTAHABIMBAEMYIO OKCUIHYO
(dbopMy, OKyCKOBaHUE UCXOIHOTO
Marepualia ¢ MpeBpaieHueM ero B
OTHOCUTEJIBHO TYTOIUIABKUI IOPUCTHIN
MIPOAYKT, CO3AaHUE YCIOBUHN sl Tpeodpa
-30BaHMsI IEPBUYHOTO IIIJIAKa C
HEOOXOAUMBIMU (PH3UKO-XUMHUECKUMH
cBolicTBamMu. TeXHONIOTHYECKas cXeMa
rnepepabOTKH CBUHIIOBBIX KOHIICHTPATOB.
BerImuiaBka cBHHIA 1O crIoco0y GUPMBL
«VIMniepuan CMENITHHIY, JIEKTPOIIaBKa
CBUHIIOBBIX KOHLIEHTPATOB. TemioBon
Oananc ariomeparmu. Tero
9K30TepMUUECKHX peakiuii. Ctatbu
pacxozna. ¥YcioBus mpolecca
arJoMepanuy, NoTy4eHHue KayeCTBEHHOTO
arnmomepara. OnpeneneHue
«CaMOIUTaBKOCTH» arjioMepara.

Y cTORYMBOCTD Cynb()aTHOTO COeAUHEHHS
CBHMHIIA. Y CJIOBHSI MaKCHMAaJILHOTO
yAaJIeHUs CepHI MIPH arjioMepalny.
TeHaeHIY COBEPILICHCTBOBAHNUS
Ipolecca araoMepUpyIOLEro 00xura.
Croco0bI MOArOTOBKH IIHUXTHI;
JIOCTOMHCTBA M HEAOCTATKU. BimsiHue
TEXHOJIOTHYECKUX NapaMeTpPOB
arJioMepanuu.
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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
2.1
122
2.3




1.2 Mupossle 3anacel cBUHIA. ChIpheBast 4 15 HOIIK-7.1 | JI1.1 0
0a3a CBUHLIOBON MPOMBILUIEHHOCTH, PYAbI NOIIK-7.2 | JI1.2J1
U KOHLIEHTPAThl, MUHEPAJIbI CBUHLIA U NOIIK-7.3 2.1
COITYTCTBYIOIIUX 3J1eMeHTOB. Dusnko- HOIIK-6.1 | JI2.2
XHMHYECKHE CBOMCTBA CBHHIIA, €ETO HOIIK-6.2 | JI2.3
COCJIMHEHMH, KOMITIOHEHTOB ITYCTOM HNOIIK-6.3
mopoJiel. MeTobl o0orameHus HOIIK-5.1
CBHHIIOBOT'O CBIPbsI, COCTABbI CBUHIIOBBIX HOIIK-5.2
KOHIIEHTPATOB. HNOIIK-5.3
Hcrnonb30BaHue CBUHIIA B NOIIK-4.1
npoMbllUIeHHOCTHU. [lenu u 3anaun NOIIK-4.2
arJoOMepUpYIOIIEero 00KUra CBUHLA — HOIIK-4.3
KOHIIEHTPaTOB. CriocoObl MaKCUMAIBHOTO HNOIIK-2.1
YIAIEHUS CEPBI C IEPEBOIOM CBHUHIIA B NOIIK-2.2
JIETKO BOCCTAHABIUBACMYIO OKCUIHYIO HOIIK-2.3
(dbopMy, OKyCKOBaHUE UCXOIHOTO HOIIK-1.1
MaTepHalia ¢ IPEBPALICHUEM €T0 B NOIIK-1.2
OTHOCUTEJIBHO TYTOIUIABKUI IOPUCTHIN HOIIK-1.3
MIPOAYKT, CO3AaHUE YCIOBUHN sl Tpeodpa NYK-9.1
-30BaHMsI IEPBUYHOTO IIIJIAKa C NYK-9.2
HEOOXOAUMBIMU (PH3UKO-XUMHUECKUMH NVYK-9.3
cBoiicTBamu. TexHoJOrMUeCKas cxema NyK-4.1
rnepepabOTKH CBUHIIOBBIX KOHIICHTPATOB. NYK-4.2
BrrmraBka cBUHIA 110 CIOCO0Y HUPMBI NVK-4.3
«Mnepuan CMENTUHI», 3J1EKTPOILIABKA NVK-2.1
CBHUHIIOBBIX KOHIIEHTpaTOB. TemnoBoit NYyK-2.2
Oananc ariomeparmu. Tero NYK-2.3
9K30TepMUUECKHX peakiuii. Ctatbu NYK-1.1
pacxoza. ¥YcioBus nporecca NVYK-1.2
arJoMepanuy, NoTy4eHHue KayeCTBEHHOTO NVYK-1.3
arnmomepara. OnpeneneHue HIIK-1.1.1
«CaMOIUTABKOCTM» arjomepara. HIIK-1.1.2
Y cTORYMBOCTD Cynb()aTHOTO COeAUHEHHS HIIK-1.1.3
CBHUHLA. Y CIOBUSI MAKCUMAJILHOTO HIIK-1.2.1
YIAJIEHUS CEPBI IIPU arJIOMEPALIH. HIIK-1.2.2
TeHaeHIY COBEPILICHCTBOBAHNUS UIIK-1.2.3
Ipolecca araoMepUpyIOLEro 00xura. HIIK-1.3.1
Croco0bI MOATOTOBKH HITUXTHI; HIIK-1.3.2
JIOCTOMHCTBA U HEJIOCTAaTKU. Bimsinue HIIK-1.3.3
TEXHOJIOTUYECKUX apaMeTpOB HIIK-1.4.1
arJioMepanuu. HIIK-1.4.2

HIIK-1.4.3
/Cp/ 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.

Paszgen 2. lllaxTHas mJIaBKa
CBMHLIOBOIO arjioMepara




2.1

OCHOBHOI1 cIT0c00 MOTy4eHUsI CBUHIIA.
Boccra-HoBUTEIBHAS MJIABKA.
M3BieueHune cBUHIIA B YEPHOBOM MeTall,
TIOJIy4eHHE IKOHOMUYHOTO IIJIaKa.
XUMHU3M BOCCTaHOBUTENBHBIX MPOLIECCOB
B IIAXTHOM Me4n.

IToBeneHne KOMIOHEHTOB arjaoMepara
TIPU BOCCTAHOBUTEJILHOM IUIABKE,
(hopMHpOBaHHE MIIAKOBOTO pacIljiaBa.
Ponb u3BecTHsIKA Ha MMOKA3aTeNy MAaXTHON
BOCCTaHOBUTEIHHOMN IUIaBKH.
Pacnpenenenre KOMIIOHEHTOB IUXTHI MO
MPOJIyKTaM TUIaBKK (Y€pHOBOM CBUHEII,
[UIaK, ITei3a, MTeHH, Ta3bl, MbUIH).
KoHncrpykuust neyeit 1uist niaaBku
CBUHIIOBOTO arjoMepara. XMUMUYECKUE
COCTaBbI IPOAYKTOB MiaBku. TOII
maxTHoH mnasku. Hanpasnenus
YCOBEPLICHCTBOBaHUS (IPUMEHEHHUE
KHCIIOPO/ia U TIOJIOTPEBA Y ThS.
Hcrnonb30BaHne KOHCTPYKIUH MIAXTHON
1e4yu nepeMeHHoro ceuenus. Ilyru
COBEPIICHCTBOBAHUS TEXHOJIOTUI
TIOJIy4E€HUS TOBAPHOU MPOTYKIUH.

/JTex/

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
2.1
122
2.3




2.2 OCHOBHOI1 cIT0c00 MOTy4eHUsI CBUHIIA. 4 15 HOIIK-7.1 | JI1.1 0
Boccra-HOBUTENBHAS T1aBKA. HOIIK-7.2 | JI1.2J1
M3BieueHune cBUHIIA B YEPHOBOM MeTall, HOIIK-7.3 2.1
MIOJIy4Y€HHE IKOHOMUYHOT'O IIIJIAKA. NOIIK-6.1 | JI2.2
XUMHU3M BOCCTaHOBUTENBHBIX MPOLIECCOB HOIIK-6.2 | JI2.3
B maxtHoi neuu. [loBenenne HNOIIK-6.3
KOMITOHEHTOB arjioMepara Inpu NOIIK-5.1
BOCCTAHOBHUTEIILHOU IJIaBKE, NOIIK-5.2
(hopMHpOBaHHE MIIAKOBOTO pacIljiaBa. NOIIK-5.3
Ponb u3BecTHsIKA Ha MMOKA3aTeNy MAaXTHON NOIIK-4.1
BOCCTaHOBUTEIHHOMN IUIaBKH. NOIIK-4.2
Pacnpenenenre KOMIIOHEHTOB IUXTHI MO HNOIIK-4.3
MPOJIyKTaM TUIaBKK (Y€pHOBOM CBUHEII, NOIIK-2.1
[UIaK, ITei3a, MTeHH, Ta3bl, MbUIH). HOIIK-2.2
Koncrpykuus neueil 1jis mwiaBku HOIIK-2.3
CBUHIIOBOTO arjoMepara. XMUMUYECKUE NOIIK-1.1
COCTaBbI IPOAYKTOB MiaBku. TOII NOIIK-1.2
maxTHoH mnasku. Hanpasnenus HOIIK-1.3
YCOBEPLICHCTBOBaHUS (IPUMEHEHHUE NYK-9.1
KHCIIOPO/ia U TIOJIOTPEBA Y ThS. NYK-9.2
Hcnonb3oBaHue KOHCTPYKLUY IIAXTHON NVYK-9.3
Ie4y IIepeMeHHOro ceueHus. Ilytu NYK-4.1
COBEPIICHCTBOBAHUS TEXHOJIOTUI NYK-4.2
[10JIyYEHHS TOBAPHOM MIPOAYKIMH. NVK-4.3
/Cp/ 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.

Paznen 3. Ilpsimoe noJiyueHue CBUHIA
U3 cy1bQUAHBIX KOHIIEHTPATOB
METOIaMH ABTOT€HHBIX U
MOJIyaBTOT€HHBIX IJIABOK




3.1

Ipoueccer u rexnonorun KNUBLIT-1IC,
Ronsher, Outokumpu, Cominco, Noranda,
Workra, Aussmelt.

CocraBbl KOHIIEHTPATOB, MOKA3aTEIIN

[UIABOK, BAPUAHTHI JJOPAOOTKH IILIAKOB.
/JTex/

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
2.1
122
2.3
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Ipoueccer u rexnonorun KNUBLIT-1IC,
Ronsher, Outokumpu, Cominco, Noranda,
Workra, Aussmelt. CocTaBel
KOHIICHTPATOB, TOKA3aTEI! IUIABOK,
BapHaHTHI 10Pa0OTKH IUITAKOB.

/Cp/

40

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
2.1
122
2.3

Kon
3AHATUSA

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

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 4. Pagunuposanue 4epHoro
CBHHIIA




4.1

CxeMbl paUHIPOBAHUS YSPHOBOTO
CBHUHIIA: TUPOMETAIUTYPIrHUECKUH U
ANIEKTPOIMTHYECKHUI MeToxb!. [ToBeneHne
METaJIOB aHoAa. AHOJIHBIM M KaTOIHBIN
npouecchl. KoHcTpyKkuus
aeKTpou3epoB. /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
2.1
122
2.3




4.2

CxeMbl paUHIPOBAHUS YSPHOBOTO
CBHUHIIA: TUPOMETAIUTYPIrHUECKUH U
ANIEKTPOIMTHYECKHUI MeToxb!. [ToBeneHne
METaJIOB aHoAa. AHOJIHBIM M KaTOIHBIN
npouecchl. KoHcTpyKkuus
aneKkTpou3epos. /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
2.1
122
2.3
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CxeMbl paUHIPOBAHUS YSPHOBOTO
CBHUHIIA: TUPOMETAIUTYPIrHUECKUH U
ANIEKTPOIMTHYECKHUI MeToxb!. [ToBeneHne
METaJIOB aHoAa. AHOJIHBIM M KaTOIHBIN
npouecchl. KoHcTpyKkuus
anektpoiusepos. /Cp/

42

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
2.1
122
2.3

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 MeTALTYpIrHU CBUHIA




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
2.1
122
2.3
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PaboTa 110 BHEPEHHIO KOJIOTUUHBIX
TEXHOJIOTHi, YMECHBILICHUIO BEIOPOCOB B
aTMocdepy, COpOCOB B BOJIOEM H
YTUIIM3aLHHN B IPOM3BOJICTBEHHOM LIHKIIE
o0pasyromuxcs TBepAbIX 0TX010B. /Cp/

38

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
2.1
122
2.3

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
2.1
122
2.3




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
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HOIIK-7.1 | JI1.1
NOIIK-7.2 | JI1.2J1
NOIIK-7.3 2.1
NOIIK-6.1 | JI2.2
HOIIK-6.2 | JI2.3
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

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 |Maxkapos A. H. TernmooOMeH B AEKTPOIYTOBBIX U (PAKETBHBIX Cankt-IlerepOypr: http://e.lanbook.com/b
METaJTyprU4eCcKHX Tedax U SHEPreTHIeCKUX Jlans, 2014 ooks/element.php?
yCTaHOBKax pll_1d=50681
JI2.2 | Hobponnsckuii A. B. | PykoBoacTBO kK MeTamtyprun Cankrt-IlerepOypr: http://biblioclub.ru/ind
Tunorpadus Mapkosa |ex.php?
nu K°, 1865 page=book&id=22064
8
JI2.3 | AmupacnanoB A. A. OCHOBHBIE THITBI MECTOPOXKJICHUH CBHUHIIA U Mockaa: https://biblioclub.ru/in
IIHKA: MOHOTpadhus T'ocreonrexusaar, dex.php?
1957 page=book&id=47955
4
6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevyeHust
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 Ilepevyenb HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | EnuHOE OKHO JocTyIa K HH(GOPMAaMOHHBIM pecypcam
6.3.2.2 | KoHCYTbTaHT-ILTIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)
Ayn. Ne Haznauenue OcHaienue
VYuebnas ayuTopus TUISL
TPOBEACHIA SAVTHI | 7y GHbte Mecta (cromns! u cTynbs). Pabodyee MecTo mpenogaBaTens B COCTaBe
JEKIHOHHOTO W CEeMHUHAapPCKOTO
cToin, cTyn, TymOa. KommbproTep mpenogaBateis ¢ JOCTYIIOM B HHTEPHET,
TUIA, KypCOBOTO IPOECKTHPOBAHUS . . .
225 HMHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JTOCKOH.
(BBIMIOJIHEHUSI  KypPCOBBIX  paboT), .
MoTOpH30BaHHEIA JKpaH C MOTOJOYHBIM IpoekTopoM. IloTonouHas kamepa.
TPYIIOBBIX W  HHAWBUIYaIbEHBIX .
. HokymeHT-kaMmepa. HacTonbHbI MUKPO(OH. 3ByKOBas CUCTEMA.
KOHCYJIbTAITHH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOUHON

8. METOJAUYECKHUE YKA3AHUSA VIS OBYYAIOIIUXCSA ITO OCBOEHUIO JTUCIUMITJIMHBI (MOZY JIST)

Meroamaeckne yKka3aHus I 00yJaroIIuXCcs IO OCBOCHHUIO THUCITAILINHEI

1. 3yuenue pabodeii mporpaMmbl JUCIHUILIAHEL.

2. ITocemmeHue ¥ KOHCIIEKTUPOBAHHE JIEKIIUIA.

3. O6s3aTenbHast HOATOTOBKA K MTPAKTHYECKUM 3aHATHAM.

4. N3ydeHne OCHOBHOM U NOMOJIHUTEIbHOM JIUTEPATYPbl, UHTEPHET-UCTOUHUKOB.
5. BrinonHeHue BceX BUAOB CAMOCTOSITETbHOM paboThI.

Db bekTUBHOE 0CBOCHHE AUCIUILTHHBI IPEIIONAraeT PEryJIiPHOE MIOCEIICHUE BCEX BUIOB ayIUTOPHBIX 3aHSTHIA, BBHITIOJHEHUE
IUIaHa CAMOCTOSATEIBHON pabOThI B MMOJHOM 00bEME U MTPOXOXKICHUE aTTECTAMH B COOTBETCTBUH C KAJICHIAPHBIM YISOHBIM
rpauKoM.

CTyIeHTy peKOMEHIYEeTCsl O3HAKOMHTBCS CO CIIMCKOM OCHOBHOH M JIOTIOTHUTEIBHOM uTepatypsl. JlocTyn K HH(GOPMAIIHOHHBIM
pecypcam OuOIHOTEKH U MHPOPMAIIMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHu30BaH B YUTAJILHOM 3ajie OUOIHOTEKH
co cranmonapubix [19BM, 6o ¢ auunoro [I9BM (HoyTOyKa, MIaHIIETHOTO KOMITBIOTEPA WIIM HHOTO MOOWJIBHOTO YCTPOHCTBA)
MIOCPE/ICTBOM OECIPOBOTHOTO AOCTYTIA IIPH aKTHBAIIMH HHANBHIYAIBHOHN yUETHOH 3aITHCH.

3aZ[aHI/IH 1 METOANYCCKHEC YKa3aHHs K BBIIIOJIHCHHUIO na6opaToprlx pa60T COCTaBJICHBI B COOTBECTCTBHH C pa601{eﬁ nporpaMMoﬁ
JAUCHUIIIIMHBI METAJIITYPIryus CBUHIIA U COITYTCTBYIOIIUX 3JICMCHTOB MMPEACTABJICHBI B YMK JUCIHUIIINHBI.

JlabopaTopHBIi MPAKTUKYM HAMpaBIeH Ha YIIyOJIeHHOEe H3yYeHHe TEOPEeTHUECKOro MaTepuaa U Ha IpUoOpeTeHNe YMEeHNS,
HaBBIKOB M OIIbITA IIPOBEJICHUSI SKCIIEPUMEHTA, aHAJIN3a M 00PabOTKH €ro pe3yIbTaToB.



https://biblioclub.ru/index.php?page=book&id=493338
http://e.lanbook.com/books/element.php?pl1_id=50681
http://biblioclub.ru/index.php?page=book&id=220648
https://biblioclub.ru/index.php?page=book&id=479554

C 1e7bI0 OILEHKH YPOBHS OCBOCHHUS MaTepHaa 1o Kax o0l 1abopaTopHOH paboTe COCTaBIsAEeTCS OTYET, HA OCHOBAHHU KOTOPOTO
HPOBOANTCS 3aIIUTa JJAO0OPaTOPHOH pabOThI.

Meroamueckne peKOMEHAAINH K OPTaHI3aIHH U BEIITOJHEHHIO CAMOCTOATEIIFHON pabOThI COCTABIEHBI B COOTBETCTBHH C paboueit
IPOrpaMMON JMCHUILIMHBI METAJIIyPrusl CBUHIIA U COILYTCTBYIOLIMX 3JIEMEHTOB U IpeAcTaBieHbl B Y MK aucuuninseL.

CamocTosTensHas paboTa CTYACHTOB BKIIOYAaET OCBOCHHE TEOPETHIECKOT0 MaTepuaa, MOATOTOBKY K BBIOJIHEHUIO 33/1aHUH
71a00PaTOPHBIX 3aHATHI, U MOATOTOBKY K 9K3aMEHY.

3a)IaHI/I${ 1 METOANYCCKHC YKa3aHH K BBIITOJIHCHHUIO KprOBOﬁ pa6OTBI COCTaBJICHBI B COOTBCTCTBHUHU C pa60qel‘/'1 HpOFpaMMOﬁ
JUCHUTUIMHBI METAJUTYPIryusd CBUHIIA U COIMMYTCTBYIOIUX 3JIEMCHTOB.

KypcoBast paboTa CTpyKTypHO SBIISIFOTCS 3aKJIFOUMTEIILHBIM TAIIOM M3YyUCHUsI AUCIUIUINHEL,  OPraHU3alMOHHO IPOBEPKOM 3HAHUI
CTYAEHTOB UX YMEHHS pPelIaTh MPAKTHUECKUE HHXEeHEepHbIe 3a1aun. [Ipn moaroroske paboThl CHCTEMAaTH3UPYIOTCS, 3aKPETUIIOTCS 1
yTIIyONISIOTCS HAaBBIKH JIAOOPATOPHEIX padoT, MOKUCKA U aHAIN3a TeXHUYECKOH HH(OPMAINY B CIIEUATBHON IUTEpaType.

MCTOJII/ILICCKI/IC PEKOMCHOAIUH 110 OpraHru3anunu O6paSOBaTCJ'ILHOFO nponecca ajis 06yquI/I${ HWHBAJIMAOB U JIUI C OrpaHUYCHHBIMU
BO3MOKXHOCTSAMHU 3J0POBBA

[Tpr HEOOXOANMOCTH IIPOTPaMMa JUCHUIIMHBI MOXKET OBITh alallTUPOBAHA JUISl HHKJIIO3MBHOTO O0YUYEHHS MHBAINIO0B H JIUIL C
OTpaHWIEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI C YIETOM OCOOCHHOCTEH MX IMCUXO(U3NIECKOTO PAa3BUTHS, HHIANBHIYJIBHBIX
BO3MOKHOCTEIl 1 HEOOXOUMBIX CIIEI[HATBHBIX YCIOBHI HX O0YIEHHS.

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

JIJis CTYZIGHTOB C OTPaHUYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE PAa3HOOOPA3HBIX TUAAKTHICCKHX MaTEPUAIOB (KaPTOUKH, PUCYHKH, MTMCHbMEHHOE OITMCAHNE, CXEMBI U T.I1.) KaK
TOMOIIb JIJIsl MIOHUMAHHS U PEIIEeHHsI TOCTABICHHOHN 3a/1a4H;

- UCIIOJIb30BaHKE BUACOMATECPHAIIOB, KOTOPHIC JAIOT BO3MOXKHOCTh MOHSITH TEMY 3aHSITHUS U OCYIICCTBUTh KOMMYHUKATHBHEIC
JICUCTBUS;

- BBITIOJTHEHHE TIPOSKTHBIX 33/IaHUH 110 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;

- UHJMBHyaJbHOE OOIICHHE C MPENOAaBaTeIeM 110 H3y4aeMoOMy MaTepHay;

- TBOPYECKHUE 3aJIaHU 110 U3YIACMbIM TEMaM UJIA IO JTUIHOMY XKCJITAaHUIO C YUETOM UHTCPECOB 06yqaeM0r0.
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