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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"
YTBEPKIACHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 mpotokon Ne 11.

Pabouas nporpamMma ooOpeHa Ha 3aceqaHuH Kadeapsl

MeTaJJIypruu

[Iporokon meTonuyeckoro coBeta yuuBepcurera ot 18.10.2021 . Ne 6
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 | Teopernueckre OCHOBBI HOBBIX NMHPOMETAUTYPTrHYECKHUX MPOIIECCOB

2.1.12 | Teopusi ruAPOMETAIUTYPrUYECKHX MPOIIECCOB

2.1.13 | Teopust MeTaJUTypru4ecKUX MPOIECCOB

2.1.14 | Teopust sKCHIEpUMEHTA

2.1.15 | Teopust 351€KTPOXUMHUYECKUX IIPOLIECCOB

2.1.16 | TenmoTexHuka

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 | Temmo¢uzuka

2.1.30 | ®u3uKo-xMMUs METAITYPrU4ECKUX [IPOLIECCOB U CUCTEM

2.1.31 | ®usuueckas KyabTypa U CIOPT

2.1.32 | dusnyeckass XuMus

2.1.33 | ®usnyeckoe BOCIIUTAHUE

2.1.34 | dunocodpust

2.1.35 | Xumust METAIJIOB




2.1.36 | Oxosorus

2.1.37 | OxoHOMUYECKAsT TEOPUS

2.1.38 [ be3onmacHOCTD JKU3HENEATETLHOCTH

2.1.39 | BBenenue B crieliManbHOCTH

2.1.40 | BceoOmas ucropus

2.1.41 | MnocTpaHHBIN S3BIK

2.1.42 | UndopmaTuka

2.1.43 | Ucropust Poccun

2.1.44 | KomnbrotepHas rpaduka

2.1.45 | O3HakOMUTENbHAS TTPAKTHKA

2.1.46 | Pycckuii S13bIK U KyJBTYpa peyuu

2.1.47 | Y4yeOHast mpakTHKa

2.1.48 | ®usuka

2.1.49 | Xumus

2.1.50 | Oxomormyeckue MpodIeMBbl METaJLUTypPTHYECKOTO TIPOM3BOACTRA

2.2 | JucuunauHbl (MOAY/IU) U IPAKTUKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTUCHUILTHHBI (MOAYJIs) HEOOXOUMO KAK
npeaniecTByIee:

2.2.1 | TocymnapcTBeHHast UTOrOBasi aTTECTALIUS

2.2.2 | 3amuTa BBITYCKHON KBAJM(PUKAIIMOHHON padOThI

2.2.3 [[ToaroroBka K mpoLeaype 3aIIUThI BBITYCKHON KBAIU(HUKAHMOHHOW pabOTHI

2.2.4 | llpepnuninoMHasi IpakTHKa

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILbTATE OCBOEHUSI JUCIIUTIINHBI
(MOJLY.JIsT)

OlNK-1: CnocobeH pelwartb 3agayum npod)eccCuoHanbLHON AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNIMPOBaHNA,
MaTemMaTM4ecKoro aHanu3sa, eCteCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamy MaTteMaTUYeCKOro aHanmaa n MmogenmpoBaHus

NOMK-1.2: YMeeT: BbISBNATb NPUYMHLI HECOOTBETCTBUS NapaMeTPOB TEXHOMOMMYECKOro NpoLiecca, NPorHo3ampoBaTh
noBeAeHue NpoLiecca Ha OCHOBE MaTeMaTUYeCKUX MOAENeN

MOIK-1.1: 3HaeT: (*)I/I3I/IKO-XVIMVI‘-IeCKVIe OCHOBbI 1 METOAbl MaTeMaTnU4eCKoro mogenmpoBaHnAa MmetTansiyprm4eckmnx
npoueccoB NoJjiyd4eHud LUBeTHbIX MeTaslioB

OlNK-2: CnocobeH y4yacTBOBaThb B NPOEKTUPOBaAHNN TEXHUYECKUX 06BbEKTOB, CUCTEM U TEXHONOMM4YECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrM4eCKux n coumanbHbIX orpaHquHMﬁ

NOTK-2.2: YmeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTLI HOBOM TEXHOMOMU, 06bekTa, CMCTEMBI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKUX OOBEKTOB, CUCTEM M TEXHONOMMYECKUX NPOLECCOB;
OCHOBbI 3KOHOMUYECKNX, SKONOMMYECKUX N colmanbHbiX 0COBEHHOCTEN MeTannyprmyeckoro Npom3BoacTea

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AEeATENbHOCTH

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AeATENbLHOCTY,
06paGaTblBaTb U npeacTaBnATb IKCNepuMeHTarnibHble AaHHbIe

NOIK-4.1: 3HaeT: OCHOBbI METPOSIOMNKN, MeToAbl 00PaboTKM IKCNEPUMEHTASBHBIX AaHHbIX

NOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPEeACTBa U3MEPEHUSI, MaTEMaTMYECKUI annapaT anis obpaboTku n
aHanmsa aKcneprMMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHMS U3MEPEHUIA N X 0b6paboTKn

OMNK-5: CnocoGeH peliaTb Hay4YHO-UCCrieaoBaTeNbCKMe 3afa4m Npy ocyLecTBreHMn npodeccuoHanbLHoOM
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEHHbIX MH(POPMaLMOHHBLIX TEXHONOIUIN U NPUKNaAHbIX annapaTHo-
nporpaMMHbIX CpeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOMHEHUS HayYHO-TEXHUYECKMX 3aay B
npodeccnoHanbHon OeaTenbHOCTH

NOIK-5.2: YmeeT: npuMeHATb UHhOPMALIMOHHbIE TEXHOMNOMMM U NporpaMMHoe obecrnedeHne Ans peLleHnust HaydHo-
nccregoBaTenbCkmx 3agay B 06nacTv NonyyYeHns LUBETHbLIX MeTanoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(DOPMALIMOHHBLIX TEXHOOMMI U NpUKNagHbIX annapaTHO-NPorpamMmmMHbIX
cpeacTs

OlK-6: Cnoco6eH NnpMHUMaTb 060CHOBaHHbIE TEXHUYECKUE peLleHUs B NpodheCcCUOoHaNbLHON AeATENbHOCTH,
BblOMpaTb achdekTBHLIE N 6e30onacHble TeEXHUYECKMe CpeacTBa U TEXHONOrnm

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOSTOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa n
npvHUMaTb 060CHOBaHHbIE peLleHuns




MOIK-6.3: Bnageet: HaBblkamu Bbloopa 3deEKTUBHbBIX U 6e30MacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

NOIK-6.1: 3HaeT: 0OCHOBbI TEXHOJTOMTMYECKMX MPOLLECCOB NMOJTyYEHUs LIBETHBIX METasoB

OlMK-7: CnocobeH aHanM3npoBaTb, COCTaBNATbL U NPUMEHATb TEXHUYECKYHO AOKYMEHTaLUI0, CBA3AHHYIO C
npodeccuoHanbLHOM AeATENLHOCTLIO, B COOTBETCTBUU C AeMACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTarulypruieckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS U UCMONb30BaHUS HOPMaTUBHbIX JOKYMEHTOB MeTannypqueCKon oTpacnun

NOIK-7.2: Ymeer: aHanmM3anpoBaTb, TEXHNYECKYHOD OOKYMEHTALUK TEXHOJIOIMNM-4EeCKOoro npouecca n npuHnMaTb
0bocHOBaHHbIE peweHuna

MOIK-7.3: BnageeT: HaBblkaMu COCTaBEHUS N MPUMEHEHUS TEXHNUYECKOW JOKYMEHTaLMM NONYyYeHUs LIBETHbIX
mMeTannos

NK-1.1: Cnoco6eH onpege-nAaATb oOpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NOo BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3afaHU1 NNaBUSIbHbIM nepeaeniomMm nNnpom3BoacTBa TAXesbIX LUBeTHbIX MeTannoB

NMK-1.1.2: YmeerT:

- OLlEeHMBATb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCINOBUSIM (TEXHOSNTOMMYECKUM perfiaMeHTam) Cbipbsl (LUNXTbI) U
3HeproHocuTernen (ras, MasyT, KOKCUK, CXaTbI BO34yX, KUCNOPOS, a3oT);

- perynupoBaTb NpoLEecc NaBku Ha OCHOBE JaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, Noka3aHum
KOHTPOINbHO-U3MepPUTESNbHBIX MPMOOPOB 1 BU3YyarbHbIX HAOMAEHNIA;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTW OT CoAepXaHnsl MeTansa 1 XMMUYeCcKoro cocTtaBa LUMXTbl BeAeHWe npoLecca
nnaBKu B pexunmax, obecneyvmparoLlLmnx MakCMMarbHOe U3BfeYeHne Mmetanna u BbiXod roqHoro;

- KOPPEKTMPOBATL NPOLIECCHI NiaBku obaBrneHnemM rocoB 1 000POTHLIX MaTepManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOIsi COCTOSAHMSA 000PYAOBaHNS U BCMOMOraTefibHbIX MaTtepuarnos 451 npouecca NraBrneHns B neyu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMM NSl PECYPCHOro U opraHM3aunoHHOro obecneyeHus npowecca
NnoAroTOBKM N Be4EeHUS NfaBKku, pa3nMBKA MeTanna;

- MOHUTOPWHIA YCTAaHOBIEHHbLIX PEXMMOB M KOHTPONMPYEMbIX NapamMmeTpoB BEAEHMsI NPOLECCOB MNIaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANIOB, NMAaBKN pPyA, KOHLEHTPAaToB, arnoMepara, orapka 1 CriaBoB,
(PbIOMUHIOBAaHWS, BENbLEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMOB;

- BbISIBNEHNS NPUYMH HEraTUBHbIX U3MEHEHWI NapaMeTPOoB M NoKasaTenen npolecca nnaeku;

- onpeaeneHns Mep no ycTpaHeHuto Hernonazaok B paboTe nevHbIX arperaTtoB 1 BCroMoratensHoro o6opyaoBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHON AeATENbHOCTM NoapasaeneHnsa 3a CMeHy - pacxoa MaTepmansHo-
TEXHUYECKNX PECYPCOB U SHEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS! kadecTBa NpoayKumm (paboT, ycnyr);

- BeleHNs1 y4ETHOW U TEXHOMNOMMYECKOW AOKYMEHTALUMM HAa OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENAX

NMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayYeHne, TEXHUYECKME XapakTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuna obcnyXnBaHms
W 3KcnnyaTaumm NpUMeHseMbIX B MMPOMETannyprum nnaBusbHbIX arperaToB: OTpaXKaTenbHbIX, LUAXTHbIX,
pygoHoTEpMUYECKUX, 06egHUTENBHBIX NeYewn, neven BaHokoBa, KNCNOPOAHO-B3BELLIEHHOW U KUCOPOOHO-haKenbHON
NnaBeKu, aNEKTPOAYrOBbIX, MHOYKLUMOHHBIX Neven, (bloMUHI-NeYen, BenbL-nevemn, KOHBepTEPOB, PadUHNPOBOYHBIX
KOTIOB;

- CXEMbl TEXHOOMMYECKOM 0OBA3KM Neyn, NogaLmnx U OTBOASLLMX BO34YXONPOBOAOB, ra3oxonoB,
3NeKTpoCcHabXeHWs, KNCITOPOAHbIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYIIALUN 1
OXNaXXaeHus;

- OCHOBHbIE METANNypruieckne TEXHOMNOrMM NPON3BOACTBA TSXKENbIX LBETHbIX METANMNOB, hU3nYeckme NnpoLeccsl n
XUMUYECKME peakLumn npoLecca nnasBky LBETHbIX METasoB 1 CMiaBoB;

- hakTopbl, BNUSIOLLME HA X0 TEXHONOMMYECKOro npolecca, 1 cnocobbl ynpasneHns nmu;

- JeNCTBYLLNE CTaHaapThl, TEXHUYECKNE YCIOBUSA, MOMOXEHUS U MHCTPYKLUMN MO COCTaBMAEHMIO U OOOPMITEHNIO
TEXHUYECKON N y4ETHON JOKYMEHTauuu;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrneveHne NaBUibHOIO y4acTKa;

- TpeboBaHMs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONTOTMYECKON U MOXXapHON 6e30MacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHuzoBaTb paboTy pabOTHMKOB NaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeENbIX
LUBeTHbIX MeTannoB

NMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobnogeHne paboTHUKaAMK TEXHONOMMYECKUX pernamMeHToB npoLecca niaBky;

- OLlEHUBATb Ka4yeCcTBO NPOBeAEHMST pabOTHMKAMM TEXHUYECKON OANArHOCTUKU, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopynoBaHus

WNIMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMU U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam nnaBKy;
- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLLECTB B OKPY)KaIOLLYIO CPELY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

NIMK-1.2.3: BnageeT HaBblkaMu:
- KOHTPOFSI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMUN TEXHOIOMMYECKUX MHCTPYKLNIA 1
pernameHToB;




- OpraHv3aumy BbINOMHEHUSA PabOTHUKaMM TEXHNYECKOTO 06CNyXMBaHWS, perfaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
peMOHTOB 060pYyAOBaHMSA Ha NNaBUIIbHOM Y4acTKe;

- KOHTpONs cobnogeHns paboTHMKaMK TPYAOBON AUCLIMNIIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOM,
NMPOMBILLIIEHHOM U 3Konormyeckon 6esonacHocTu

MK-1.3: CnocobeH onpepenstTb OpraHN3auuoHHbIe U TeXHUYEeCKNEe Mepbl MO BbIMOJIHEHUIO
NPoOu3BOACTBEHHbIX 3a;:|a|-wu7| KOHBepPTepHbIM nepegesioMm Npon3BoacTBa TsXenbiX UBEeTHbIX MeTannoB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobnoaeHnst TpebOBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE
BbISIBNIEHNE U YCTPAHEHME NPUYMH UX HAPYLLUEHWS;

- COCTaBIIEHNE TEXHNYECKON LOKYMEHTALMKN ANsi PECYPCHOro U opraHM3aunoHHOro obecneyeHns npouecca
KOHBEPTUPOBaHUS;

- PYKOBOACTBA 3amnuMBKOW LUTENHA, 3arpy3kon KBapLeBoro cnoca U XonoaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrnoaeHNst yCTaHOBIEHHbLIX NapamMeTpoB NpoLecca KOHBEPTUPOBaAHWS, AaBIEHNs], pacxoa
KOHBEPTEPHOro Bo3ayxa, Temnepartypbl, KOHUEHTpaLmMM ABYOKUCK Cepbl B OTXOASALLMX ra3ax, pa3pexeHus B Nblineson
Kamepe;

- onpegeneHns Mep Nno yCTpaHeHWo NPUYUH HapyLLEHNST PEXXMMHbBIX KapT KOHBEPTUPOBAHWS;

- BeeHNs1 Y4ETHOWN U TEXHOMNOMMYECKOWN AOKYMEHTALUMM Ha OyMakHbIX U (MK) 3NEKTPOHHBIX HOCUTENAX

NMK-1.3.2: YmeerT:

- aHanua3npoBaTb cobrnoaeHNe peXXMMOB B MPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBaloLLMX NoNnyvyeHne
MaKCMManbHOro U3BreYeHus MmeTanna n MakCMManbHOro BbIXo4a rogHoro;

- KOppEeKTMpoBaTb NapaMeTpbl NpoLecca Nnaeku - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTPaLUIO ABYOKNCU CEPbl B OTXOASILNX ra3ax, pa3peXeHne B MblfIEBON Kamepe, COCTaB KOHBEPTEPHbIX
LUIaKOoB;

- BU3yasibHO U C UCMOSb30BaHMeEM NPUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NITABKU, ONpeaensaTb CTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, rOTOBHOCTb MeTara K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpPA;

- paccuynTbiBaTb MaTtepuarnbHble U SHepreTMyeckme NoToKM npoLecca KOHBEPTUPOBAHNS.

UMK-1.3.1: 3Haer:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboThbl U NpaBuna aKkcnyaTauum MexXaHM3MoB KOHBEPTEPA MOPU30OHTANbLHOIO U BEPTMKANbLHOMO TUMNa, MyCKOBbIX U1
BrOKUPYIOLLNX YCTPONCTB, KOHTPOMbHO-M3MEpPUTESNbHBIX MPMOOPOB, CUCTEM aBapUNHOWN CUrHaNM3aumum,
npucnocobrneHnini U MHCTPYMEHTOB;

- KOHBEpPTEPHbIE TEXHONOMM NPOM3BOACTBA MeaU, HUKENS;

- (bM3nKO-XxMMUYECKMEe CBONCTBA, COCTAB XMOKOIO LUTENHA, LUMXTOBLIX, 3aMpaBoOYHbIX MaTepuasnos, nuraTypbl 1
OTXOOSLLMX ra3os;

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

- TEXHOJTOMMYECKME UHCTPYKLIMK MO BbINIaBKe METAnoB B KOHBEPTEPE;

- cneumanuavpoBaHHOE NporpamMmmHoe obecrneveHne yyacTka KOHBEPTUPOBaHUS;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOMW, 9KONTOTMYECKON U NOXXapHON 6e30NacHOCTU Ha yyYacTke
KOHBEPTUPOBAHMS.

MK-1.4: CnocobeH opraHnzoBaTb pPaboTbl pabOTHMKOB KOHBEPTEPHOro nepeperia NPou3BoACTBa TAXKebIX
LBeTHbIX MeTanmnoB

NIMK-1.4.2: Ymeer:

- KOHTpONMpoBaTb paboTy paboTHMKOB MO COOMIOAEHMIO pernameHTOB NpoLecca KOHBEPTMPOBAHWS;

- onpeaensaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHLIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MnpoLiecca
KOHBEPTUPOBAHUS;

- BblbupaTtb Hanbonee ahpeKkTUBHbBIN BapnaHT peLleHnst paboTHMKaMM NOCTaBMNEHHbIX 3afay C y4eToM
BO3MOXHOCTEWN, PECYPCOB, PUCKOB

NMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NpoLiecca KOHBEPTUPOBaHUS;
- TpeboBaHWsi CTAaHAAPTOB M TEXHUYECKUX YCINOBUIA, NpeabsBrsieMble K NPOAYKLUMN, BbIMyCKaeMOoWN y4acTKOM
KOHBEPTMPOBAHWS;

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

- OCHOBbI 9KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaeneHus

WIMK-1.4.3: BnageeT HaBbikaMu:

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

- opraH13auun BeliNONHEHNST paboTHUKaMN TEXHUYECKOro 0BCNY>XMBAHWS, pernamMeHTHbIX TEKYLLIMX U KanuTanbHbIX
pPEMOHTOB 060pyA0OBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpONsi cobntogeHns paboTHUKaMM TPYLOBOM OUCLUMNIMHDLI, TPeBOBaHMI OXpaHbl TPYAa, NOXaPHOMN,
NPOMBILLITEHHOW 1 3KONornyeckon 6e3onacHoCTn

MNK-1.5: Cnocob6eH onpegenaTb opraHU3auMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOACTBEHHbIX 3a4aHUN B OTAENEeHUAX OCHOBHbIX onepaumﬁ npouecca rmgpomeTtannypruieckoro




npou3BoACTBaA TAXeJIbIX UBETHbIX MeTarnsnoB

WIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKMN TEXHUHECKOIO COCTOSHWUS OCHOBHOIO, BCNOMOraTensHoro o6opygoBaHus U TEXHONOMMYeckon 06BA3KM
arperatoB rmgpomeTanyprmiyeckoro npon3BoacTBa TAXenblX LBETHbIX METasnsos;

- pa3paboTkmn Mep No yCTpaHEeHUIo nepexoasaLmx n NpodunakTuKe TUNOBbLIX NPUYUH OTKITOHEHUI OT YCTaHOBIEHHbLIX
pexumoB paboTbl, HENONAA0K U BHENAHOBbLIX MPOCTOEB 060PYAOBaHNS;

- onpegeneHus Mep no npeaynpexaeHuio bpaka v NOBbILEHWIO KavecTBa nepepaboTkn NOCTynawoLWwmnx B
rmapomMmeTannyprsuyeckoe Npou3BoACTBO MaTepUaros;

- MPUHATMSA peLLeHnn 0 pexnmax 06paboTky NOCTYNMBLUMX B NepepaboTKy LMXTbl, pacCTBOPOB, Mynbnbl, IMAPAaTOB,
CNeKoB, LUNIamoB, 0BOPOTHBIX PACTBOPOB, MPOMbIBHbIX M CTOYHBIX BOA, MPOAYKTOB BbiLenayvMBaHns un
Knaccudukaumm;

- OpraHusaumm TEXHNYECKN NpaBubHOM 3KCMNyaTaumMm OCHOBHOIO M BCNOMOraTenbHoro o6opyaosaHus,
TEXHOMOrMYEeCKON OBBA3KN N KOHTPOSTbHO-U3MEPUTENbHBIX YCTPOWCTB B OTAENEHNM OCHOBHbIX Onepauun
rMapomeTansypruyeckoro NpoM3BOACTBa;

- BeeHNsi Y4EeTHOWN N TEXHOMNOMMYECKON AOKYMEHTaUMn Ha ByMadkHbIX 1 (MrK) ANEKTPOHHBLIX HOCUTENAX B OTAENEHUN
ruapomMeTaniypruyeckoro NpousBoACTBa

NMK-1.5.2: YmeerT:

- ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHONOMMN N CPeacTBa 4SS aHann3a 1 NPoBeAEHMSI pacyeToB NapameTpoB,
pPeXnMOB M NoKasaTenen npoLecca rmapoMeTanilyprmieckoro nponu3BoACTBa TSXKENbIX LBETHLIX METansos;

- BblAEepXMBaTb TEXHOMOMM4YECKNE PEXMMbI HA 3aJaHHOM YPOBHE MO NMOKa3aHUAM KOHTPOMbHO-U3MEPUTENbHbIX
nNpnbopoB 1 AaHHLIM aHamNM30B;

- KOPPEKTMPOBATbL KIHOYEBLIE NapamMeTpbl TEXHOOTMYECKMX NPOLIECCOB rMApoMeTan-nypruyeckoro npon3soacTea
TSKENbIX LBETHbIX METAOB, BUSIOLIME HA Ka4eCTBO NOMyYaeMol NpOoaYKLUN;

- yNpaBnsaTb NpoLeccamu rmapomMeTanypruieckon nepepaboTku pya U KOHLEHTPATOB TSXKeNbIX LBETHBIX METAIIOB,
NpPOMPaCcTBOPORB, NMPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPaBUIIBHOCTb HACTPOMKM NapamMmeTpPOoB TEXHONOMMYECKNX arperaTtoB rmapomMeTanypruieckoro
Npon3BOACTBa;

- BbISABNATb HAPYLLEHMS NPaBuUIT SKCNyaTaumm 1 TEXHUYECKOro obcnyxuBaHms obopygoBaHms
rmapomeTanyprmyeckoro NpoM3BoACTBa TSDKEMbIX LIBETHBIX METasnoB

UMK-1.5.1: 3Haer:

- pacnonoxeHue, yCTPOMCTBO, HAa3Ha4YeHne, NPUHLMN AENCTBUSA, TEXHNYECKME XapaKkTepucTuKun, npasuna
obcnykMBaHUA 1 akcnnyaTaumMm rmgpomMeTaninyprumieckoro 0bopyaoBaHus (B TOM Yncne cocygos, paboTarowmx no
OaBIieHNEM) 1 TEXHONOIMYECKON apMaTypbl (3anopHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHBLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
n3aMepuTenbHbIX NPUBOPOB, CPeacTB aBTOMaTUKM U CUrHanNM3aumm B OTAENEHNU OCHOBHbIX onepaumn
rMapomeTaniypruyeckoro NpoM3BOACTBa;

- NPOU3BOACTBEHHO-TEXHUYECKNE, TEXHOMNOMMYECKNE NHCTPYKLMN MO BEAEHUIO onepauuin ruapoMeTaninyprumyeckoro
Npon3BOACTBa TAXKENbIX LBETHbLIX METarmMos;

- CNocoObl BbISIBNEHMWS Y perfiaMeHT AEWCTBUN MO YCTPAHEHMIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITIOHEHU B
pexvmax paboTbl 00opyaoBaHMA B OTAENEHMM OCHOBHBIX Onepauui rmapomMeTaniiyprmieckoro npon3BoacTBa;

- TEOPUIO U TEXHOMOIUIO MMAPOMETanNyprnyeckoro NpoM3BoACTBa TSXeNbIX LIBETHbIX MeTanmnos;

- MHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTanoB 1 NPOAyKTOB, COAeaLLMX AparoLUeHHble
MeTannbl;

- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CaHUTapUK, NPOMBbILLITIEHHOW, 3KONOMMYECKOW, NOXAapHOW 1
XMMUYecKon 6e30nacHOCTM B OTAENEHUM OCHOBHbLIX Onepauuin rmgpomeTaniyprniyeckoro npon3BoacTea.

MK-1.6: CnocobeH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Onepauui npouecca
rmapomMeTanslypru4eckoro Nnpon3BoACTBa TAXeNbIX LBeTHbIX MeTansoB

NIMK-1.6.2: Ymeer:

- onpeaensaTb BU3yasribHO U MO KOHTPOJIbHO-U3MepUTENbHLIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTtax oTAeneHus rmapoMeTanlyprmyeckoro NnpomM3BoacCTBa;

- OLEHMBATb PUCKN 1 onpenenaTb Mepbl No obecneyeHnto 6e30NacHOCTU TEXHOOMMYECKMX MPOLLECCOB B OTAENEHNN
rmapomeTannyprmieckoro npomsBoacTea

WNIMK-1.6.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE U TEXHOMOMMYECKNE MHCTPYKLIMKN, TEXHONOMMYECKMNE KapTbl, perfaMeHThl,
perynupyoLLme nopsgok 1 npaeuna BeeHus NpoLeccoB B OTAENEHUW MMApo-MeTannypruiyeckoro npon3BoacTea;

- (bM3nKo-XxumMHYeckume npoLecchbl, MCNonb3yemble B rMOpPOMeTannyprnyeckom npon3BoacTBe TSXKENbIX LBETHbLIX
MeTanmnos;

- UIHCTPYKUUM No obecneyvyeHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
MeTann.l;

- OCHOBbI 3KOHOMWKMW, OpPraHn3aLumn Npon3BoAcCcTBa, TpyAa M ynpaBeHus B rMapoMeTanyprumieckoMm Npon3BoaCTBE;
- OCHOBbI MEHEKMEHTA 1 KOPNOPATUBHOM 3TUKU, MPUHLIMILI MOBbILLEHUS KAYeCTBa TPYAOBOM XU3HW KOSNEKTUBA

WMK-1.6.3:
Bnageet HaBblkamu:
- KOHTPOJ1A BbINOJTHEHNA NPON3BOACTBEHHbIX 3afaHui u cobnogeHus pa60THI/|KaMI/I TEXHONTOTNMYECKNX MHCprKLI,MVI n




pernaMmeHTos;

- KOPPEKTMPOBKU AENCTBUN pabOTHUKOB NpU OTKMOHEHUSX U COOsIX B Be4EeHNM OCHOBHbIX onepaumn npouecca
NpOn3BOACTBA TAXKeNbIX LBETHbIX METanos.,;

- KOHTpons cobnogeHns paboTHUKamu TpeboBaHMIM OXpaHbl TpyAa, NOXapHOW, NPOMBILLFIEHHOW, XUMUYECKON U
aKonornyeckon 6esonacHocTu

YK-1: Cnoco6eH ocyLecTBNATbL NOUCK, KPUTUYECKMIA aHanm3 u CUHTE3 MHdopmaLmn, NPUMEHATbL CUCTEMHbIN
noaxoa ANA pewweHus nocTaBieHHbIX 3aaay

NYK-1.1: HaxoguT u aHannsanpyeT UMeIOLLYOCA MHOpMaLMIO 115 peLleHns NocTaBreHHbIX 3agau

NYK-1.3: AHanuaupyeT npeanaraeMoe peLleHme ¢ y4eToM ero 4OCTOMHCTB U HeA4OCTaTKOB

NYK-1.2: NpeagnaraeTt NyTn pelleHns 3agayn Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpeaendaTb Kpyr 3agayd B paMKax NOCTaBNEeHHOM Lenu un BbI6VIpaTb onTumManbHbIle
cnoco6bl ux peweHuna, ncxoga m3 Iﬂ,ep’l(2TByIOI.I.l,I>‘IX npaBoBbIX HOPM, UMEKLWWNXCA peCypCcoB U OrpaHVI‘-IeHVIVI

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOMHUTENEN AN pelleHns 3agaydm

NYK-2.3: TpoBoANT TEXHUKO — 3KOHOMMYECKOe 06OCHOBaHUE, aHanNM3npyeT afekBaTHOCTb NMPUHUMAEMBbIX peLLUEeHNI
C Y4eTOM LENCTBYIOLLNX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumanbHble CNocobbl peLleHnst 3agad

YK-4: CnocobeH ocyLlecTBNATbL AeSIOBYH0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOW cpopmax Ha
rocygapcTBeHHOM sA3blke Poccuickon ®enepaumm m MHocTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BoibpaeT KOMMYHUKaTMBHbIE TEXHONOMMU OBLLEHMS Ha roCy4apCTBEHHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BoinonHseT nepesod npodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN SA3bIK 1
obpaTHo

NYK-4.2: OcywliecTBnseT AenoByo NepenncKky Ha rocygapCTBEHHOM M MHOCTPaHHOM S3blKax

YK-9: CnocobeH ncnonb3oBatb 6a3oBble gedeKTonormyeckue sHaH1MA B couuanbHoOn U npodeccuoHanbHoOMn
ccepax

NYK-9.1: NpumeHsieT 6a3oBble AedeKTornormieckne 3HaH1s BO BCeX cpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYET AedeKkTonormyeckne aHaHms

NYK-9.2: BbibnpaeT MeToabl U NPUeMbl OLIEHKU NpodeCcCcuoHanbHoOn cpeabl

B pe3ynbTaTe 0cBOEHUS AMCHMIJIMHBI (MOAYJIS1) 00Y4aIOUIUIiCS H0/KeH

3.1 (3HaTh:

3.1.1|1. TeopeTquCKHe TIOJIOKCHHUA METAJIITYPIru4eCKUX NpoLecCoOB, UCMIOJIB3YyEMbIX I KOMILJIEKCHOM HepepaGOTKI/I
CBHHIOBBIX Py U KOHIIECHTPATOB.

3.1.2 | 2. 3aKOHOMEPHOCTH, MHTCHCU(HUKALUH THPO- U THIPOMETAILUTYPTHYECKAX MPOLIECCOB, MPEAITOCHUTKH, HCIIOIb3YEMBIC TIPH
CO3/TaHUH OE30TXOIHBIX TEXHOJIOTUIESCKUX CXEM.

3.1.3 | 3. Meroaonoruueckrue OCHOBBI TPOILECCHOTO MOIX0/1a.

3.1.4| 4. OcHOBHI TEPMOJUHAMUKU U KHHCTUKH, MCXaHU3MbI IIPOLICCCOB IIJIABKH, BBIICITIAYUBAHUA, Pa3ACIICHUA U OCAKICHUA
MCTAJIJIOB, KOHICHTPHUPOBAHUA paCTBOPOB, 3daKOHOMCPHOCTHU 00€3BOKHUBAHUS ITYJIbII U IIPOMBIBKH OCAaJKOB.

3.1.5|5. YcrpoiicTBO ¥ IPUHIIMIT JSHCTBHS alapaToB, HANPABICHHS UX PA3BUTHS U COBEPIICHCTBOBAHMUS.

3.2 | YMeTh:

3.2.1 | 1. BebupaTh IpoNucH XUMHIECKUX PEaKnuil MEeTaIyprudecKuX MPOIecCOB I UX (PU3MKO-XUMHUIECKOTO aHAIIN3A.

3.2.2 (2. ®opmynupoBaTh PEKOMEHIAINH 110 HHTEHCU(HIKAIINY TpoIiecca U YITyYIIeHHs KadecTBa MPOyKIIUH.

3.2.3 | 3. ®opmynupoBaTh 3a/1a4H MPOLIECCHOTO MOAX0/1a MOTyUYeHHUs! CBUHIIA U COMMYTCTBYIOIINX 3JIEMEHTOB.

3.2.4 | 4. BeiOupaTh HEOOXOIUMBIN MaTeMaTHYSCKHI ammapar UCCISIOBaHUS TEPMOAMHAMUIKHI U KHHETHKH TIporiecca, u
MEXaHU3MOB NepepadOTKN CBUHIIOBBIX PY]l, H KOHIIEHTPATOB.

3.2.5|5. Hcnonp30BaTh METOOJIOTUIO TEXHOJIOTHYECKUX PACUETOB JUIS BEIOOPA OCHOBHOTO 000Dy JOBAHMSI.

3.3 | Baagern:

3.3.1| 1. HaBbikamu ONUCHIBATh METAJLTYPrHUECKUE MPOLECCHl MPOMUCAMU XUMUYECKUX PEaKIHii U MPOBOIUTH UX (HU3UKO-
XUMHWYECKHH aHaIu3.

3.3.2 | 2. HaBblkaM# IPOBOMTD aHAIN3 TEXHHUKO-OKOHOMHYECKUX MTOKa3aTeNel MpoLeccoB, IPUHUMATE TEXHOIOTHUECKH
000CHOBAaHHBIC PEIICHHS.

3.3.3 | 3. HaBeikamu PCaIn30BbIBATH 3aJa4M IPOLECCHOI'O IMMOAXO0JAa IMOJTYUCHH CBUHIIA U COITYTCTBYIOIIUX 3JICMCHTOB.

3.3.4|4. HpI/IMCHHTL MaTeMaTHYeCKUMi armapar AJjisd UCCIeA0BaHns N3y1acMbIX ITPOLECCOB U MEXaHU3MOB HepepaGOTKI/I
CBUHIOBBIX pYyA, U KOHIICHTPATOB.

3.3.5 | 5. HaBbIkamu BBIOJHATE TEXHOJOTHYECKUE PACUCTHI IO BHIOOPY OCHOBHOTO 000PYIOBaHMS C MCIIOIb30BAHUCM
cymectByrommx [ T-TexHonoruu.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOOYJIA)




Koxn HanmeHoBaHue pa3/ieJioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchl | pakT.
Pa3nen 1. Arsiomepupyoouuii 06:xur
CBHHIOBBIX KOHIIEHTPATOB
1.1 Mpupossle 3anacsl cBUHIA. ChIpbeBast 4 3 NOIIK-7.1 | JI1.1 0
6a3a CBUHIIOBOH IMPOMBIIIIEHHOCTH, PYABI NOIIK-7.2 | JI1.2J1
U KOHIIEHTPAThI, MUHEPAJIbl CBUHIIA U NOIIK-7.3 2.1
COITYTCTBYIOIIUX 3J1eMeHTOB. Dusnko- HOIIK-6.1 | JI2.2
XAMHUYECKHE CBOVCTBA CBUHIIA, €T0 HOIIK-6.2 | JI2.3
COCIIMHEHUI, KOMIIOHEHTOB ITyCTON HNOIIK-6.3
nopoabl. MeToibl oOoraieHus HOIIK-5.1
CBHHIIOBOT'O CHIPbSI, COCTABbI CBHUHIIOBBIX HNOIIK-5.2
KOHLIEHTPATOB. HOIIK-5.3
Hcnonb3oBaHue CBUHLA B NOIIK-4.1
npoMblIIEHHOCTH. [lenu u 3anaun NOIIK-4.2
arJIOMEpHPYIOLIETO 00XKHUTa CBUHIIA — NOIIK-4.3
KOHIIEHTpaToB. CriocoObl MaKCUMAaJIbLHOTO HNOIIK-2.1
yAaJIEHUS CEPBI C TIEPEBOIOM CBHHIIA B NOIIK-2.2
JIETKO BOCCTaHABIMBAEMYIO OKCHIHYIO NOIIK-2.3
(hopMy, OKyCKOBaHHE UCXOTHOTO HOIIK-1.1
Marepuala C MpeBpaieHUeM ero B NOIIK-1.2
OTHOCHUTEJIBHO TYTOIUIABKUH OPUCTHIN NOIIK-1.3
MIPOIYKT, CO3/IaHKE YCIOBHUH AT peodpa NVYK-9.1
-30BaHUs IEPBUYHOTO [IUIAKA C NVYK-9.2
HEOO0XOAUMBIMHU (PU3UKO-XUMHUECKUMH NYK-9.3
cBoiicTBamHu. TexHONOTHUECKas cxema NYK-4.1
nepepabOTKH CBUHIIOBBIX KOHIIEHTPATOB. NYK-4.2
BerlmiaBka cBHHIA IO CrIOCO0Y (HUPMBI NYK-4.3
«VIMniepuan CMENTHHIY, JIEKTPOTLIaBKa NYK-2.1
CBUHLIOBBIX KOHLIEHTPATOB. TennoBoi NvyK-2.2
Oananc arinomepanuu. Terio NVyK-2.3
9K30TepMUUECKHX peakiuii. Ctatbu NYK-1.1
pacxoza. YcioBus mporecca NYK-1.2
arJioMepalnuy, IoJIly4eHne KaYeCTBEHHOT O NYK-1.3
arnomepara. OnpezaeneHue HIIK-1.1.1
«CaMOIUTABKOCTH» arjoMepara. HIIK-1.1.2
YcTORIMBOCTD Cynb()aTHOTO COSAUHEHHS HIIK-1.1.3
CBHUHIIA. Y CIIOBHSI MAKCUMAIBHOTO HIIK-1.2.1
yAaJIEHUS CEPBI IIPH arJioMepalnu. HIIK-1.2.2
TeHneHIMK COBEPIICHCTBOBAHUS HIIK-1.2.3
TpoIiecca ariaoMepUPYIOIIEro 00XKura. HIIK-1.3.1
Crioco0bI MOATOTOBKH IITHUXTHI; UIIK-1.3.2
JIOCTOMHCTBA U HEJIOCTATKH. Binsinue HIIK-1.3.3
TEXHOJIOTUYECKHUX IIapaMETPOB HIIK-1.4.1
arJoMepanum. HUIIK-1.4.2
HIIK-1.4.3
/JTex/ HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2

HIIK-1.6.3




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. TexHonOrnueckas cxema NyK-4.1
rnepepabOTKH CBUHIIOBBIX KOHIICHTPATOB. NYK-4.2
BrrmraBka cBUHIA 110 CIOCO0Y HUPMBI NVK-4.3
«Mnepuan CMENTUHI», 3J1EKTPOILIABKA NVK-2.1
CBUHILIOBBIX KOHLIEHTpATOB. TemoBoii NYyK-2.2
Oananc arjgomeparmu. Terao 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
TeHneHMK COBEpLICHCTBOBAHUS 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 MPOAYKTOB TaBku. 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 MPOAYKTOB TaBku. 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 KNUBLIDT-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 KNUBLIDT-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. TemnnooOMeH B AIIEKTPOAYTOBBIX U (paKeNbHBIX 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
Tunorpagus 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 I'ocreonrexmsnar, 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 | KoHCynbTaHT-TLTIOC
6.3.2.2 | EnuHoe OKHO AO0CTyNa K HH(GOPMALMOHHBIM pecypcam
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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