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Coaep:xanne nporpamMmmbl
(1o nuctumirHe « TeXHONIOruy MPOU3BOICTBA TKEBIX L{BETHALIX
1 OJIarOPOJIHBIX METAITIOBY)

Tema 1. OcHOBBI METALIYPIrH4€CKOro NPOH3BOACTBA

Knaccudukanus meramios. [Ipumenenue metamios. OObeMbI IPOU3BOICTBA
U norpebieHus  MetayuioB.  Celppe I NPOM3BOACTBA  METAJLIOB.
Meramnyprudeckoe TOIUMBO. MeTtajuyprudeckue (uocskl. MeTautyprudeckue
orteynopsl. Kiaccudukanus Metauyprudeckux mnporeccoB. TpebGoBanus K
METaJlIypru4eckoMy IIpoueccy H €ero cTpykrypa. [lpuHinumnuazpHas cxema
MMHPOMETAJUIYPIHYECKUX TEXHOJIOTHH MPOU3BOJCTBA MeTaIoB. [IpuHIIMIHaNbHas
CXeMa  THAPOMETAIYPrH4eCKHX  TEXHOJOTMH  MpPOM3BOACTBA  METAJLIOB.
XapakTepucTuka  NPOAYKTOB W MPOMIIPOAYKTOB  METaUIyprHYECKOro
npou3BoacTBa. OCHOBHBIE OINEpaLMU MOJATOTOBKM ChIPbS K METaJUTypriyeCKOM
nepepaboTKe, HX  TEXHHKO-3KOHOMHYECKHE  I[OKa3aTeld,  HCIIOJb3yEeMOE
obopynosanue. HaszHaueHue mbUIeyNaBIMBAHUSA, CHOCOOBI IbLIEYJIABIMBAHUS,
UCIoNb3yemMoe 000pyI0BaHHE.

Tema 2. Meraqnypruyeckie TeXHOJOTHH MPOH3BOACTBA MeIH H3
MHHEPAJIbHOI0 H BTOPHYHOIO ChIPbS

XapaKTepucTHKa ChIpbs Ul IPOU3BOJACTBA Me/ ¥ (MHHEPAIBHOE, BTOPUIHOE
U TeXHOreHHoe cbIpbe). OkuciaeHHble MenHble pyabl. CyabduaHble MEIHBIE H
NoJUMeTaNINYeCKue  Melbcoepxamme pyasl.  OOoratutenbHble  NPUEMBI,
UCTIONIb3YeMble  JII1  IOJIYYEHUs MEJHbIX KOHLIEHTPATOB. XapaKTepHCTHKA
CyAbGUIHBIX MEAHBIX M ITOJIMMETAIMYECKUX MeIbCOAEPKAINX KOHLEHTPATOB.
[IpunuynuanbHas TEXHOJOrMs MepepabOTKH OKHCIEHHOTO MeAbCOAEPIKAIIErO
CBIPbSL. [MpuHuMnuanbHas TE€XHOJIOTHUS nepepadoTKu CyJbQUIHOTO
MeJibcodepiKaiero coipbd. IliaBka Ha mTeliH cynabGUIHBIX MEIHBIX pPYId H
KOHUEHTpaToB.  PasHoBumHocTM  mnaBkd  Ha  wmTedH.  CpaBHHTENbHBIC
XApAKTEPUCTUKM TEXHOJOIMM IIaBKM Ha 1uTedH. [lmaBka BO B3BEHIEHHOM
COCTOSHHMH  MEJHBIX  KOHLEHTPAaToB  ((PU3UKO-XUMHYECKHE  ITPOLIECCHI,
TEXHOJIOTUYECKAs U allapaTypHO-TPAHCIOPTHASI CXEMbI, TEXHUKO-IKOHOMHUYECKHE
nokasatenu). IlmaBka MeAHBIX pyJ U KOHLEHTPATOB B pacruiaBax ((pu3HKo-
XHMHUYECKHE IPOLIECCH], TEXHOJIOrHYECKas U alapaTypHO-TPAHCIIOPTHAS CXEMEI,
TEXHUKO-DKOHOMUYECKHE TOKa3areiu). KoHBepTupoBaHHe MeIHBIX IITEHHOB
(pu3HKO-XMMHUYECKHE MIPOLIECCH, TEXHOJOTUYECKas U alllapaTypHO-TPaHCIIOPTHAS
CXEMbI, TEXHHMKO-DKOHOMMYECKHE II0Ka3zarenu). OrHeBoe paduHUPOBaHUE
YepHOBOM  Meau  ((DU3MKO-XMMHYECKHE  TPOLECChI, TEXHOJIOTHYECKas U
anmnapaTypHO-TPaHCIIOPTHAs  CXE€Mbl, TEXHUKO-IKOHOMUYECKHE MOKa3aTesH).
DNEKTPOIUTHYECKOE paQUHUPOBAHUE aHOMHOH Meau ((DU3MKO-XUMHYECKUE
NPOLECCHI, TEXHOJIONMYECKass W allapaTypHO-TPAaHCIIOPTHAS CXEMbl, TEeXHUKO-
SKOHOMHYECKHE MMOKA3ATEIIH ).

Tema 3. MeraanyprudecKkue TeXHOJOTHH MPOH3BOJACTBA HHKEJSI H3
MHHEPAJbHOI0O H BTOPHYHOTIO ChIPbSI.




XapakTepHCTUKa CbIpbd [IUI1 MPOM3BOJCTBA HHUKess (MHHepalbHOe,
BTOPUYHOE U TEXHOIE€HHOE ChIpbe). OKUCIeHHbIe HUKeNeBble py/ibl. CynbhuaHbe
HUKeJIeBble U MeIHO-HHUKeJeBble pyabl. OOoraruresnpHbie MPUEMbl, UCIIOIb3yEMbIE
UL TIOJMly4eHUsT  HHKEJEBBIX U MeJHO-HHUKeJIeBBIX KOHLIEHTPATOB.
[IpyHuMnManbHble TEXHOJOTHH TepepabOTKH OKHCIEHHBIX HUKEIEBBIX Py
(nnaBka Ha IUTeHH, TIUIaBKa Ha (GEppoOHHUKENb, T'HAPOMETATYpriHUecKie
TexHoJoruu). [lpuHUMIMaNbHAss  TEXHOJNOTHS  mepepaboTKH  CYJIb(GUIHOTO
HUKeJIbcoJepaKaliero celpbs. [lnaBka Ha mTelH cyabGUIHBIX MeIHO-HUKEIEBbIX
PYA M KOHLEHTpaToB. Pa3HOBUIOHOCTH IJaBKM Ha ITedH. CpaBHHUTEIbHBIE
XapaKTepUCTUKU  TEXHOJIOTHM  IUIaBKM HaA  IITeHH. PynHoTepMuyeckas
DNIEKTPOIJIaBKa CyIb(QUIAHBIX HHUKEJEeBBIX pPYI M KOHIIEHTPATOB ((HU3HKO-
XUMHYECKHe TIPOLECChl, TEXHOJIOIMYECKast U anmnapaTypHO-TPAHCIIOPTHAST CXEMBI,
TEXHUKO-3KOHOMMYECKUe nokazatenu). [lmaBka BO B3BEIIEHHOM COCTOSHHH
HUKEJIEBBIX KOHLIEHTPATOB ((PU3UKO-XMMHUYECKHE TIPOHECChl, TEXHOJOTHYECKas U
alrapaTypHO-TPaHCIIOPTHAsl  CXEMbl, TEXHHUKO-3KOHOMHYECKHE I[10Ka3aTellu).
KoHBepTupoBaHue HUKENEBBIX M  MEIHO-HHKEJEBBIX INTeHHOB ((u3HuKO-
XUMHYECKHUE MPOLECCHl, TEXHOJOIMYECKash U anmnaparypHO-TPAHCHOPTHASL CXEMB,
TE€XHUKO-IKOHOMHUUecKue nokazarenu). [lepepaboTka HUKeIeBBIX (palHILITEHHOB U
HUKEJIEBBIX KOHLEHTPATOB pa3jefieHus (aiHIuTeliHa Ha OrHeBON (MM aHOJIHBIH)
HUKeb ((PU3NKO-XUMHUYECKHEe MpPOLECChl, TEeXHOJOrMyeckas M amnnapaTypHo-
TPaHCIIOPTHAas CXEMBI, TEXHUKO-3KOHOMHUYECKHE TIOKa3aTeJn).
DNeKTpOIUTHYECKOe papHHHPOBAHUE AHOMHOTO HHKeNs ((HU3HKO-XUMHYECKHEe
IpoLIeCcChl, TEXHOJOTHYecKkass M amnapaTypHO-TPAHCIIOPTHAs CXEMbl, TEXHHKO-
SKOHOMMYECKHE IMOKa3aTes ).

Tema 4. MertajuiypruyecKkue TeXHOJIOTHH INPOU3BOACTBA CBHHLIA H
LHHHKA H3 MHHEPAJILHOTO H BTOPUYHOIO ChIPbSI.

XapaKkTepHUCTHKa ChIpbs IS IPOM3BOACTBA CBUHIIA M IMHKA (MUHEPAIBHOE,
BTOPHUYHOE H  TEXHOTeHHOE  ChIPhe). CBUHIIOBO-LIMHKOBBIE  PY/Ibl,
NOJIMMETAINIAYeCcKue pyabl. (OOoraTUTeNlbHbIe TPUEMBl, HCHOIb3yeMble IS
nepepaObOTKH  CBUHIOBO-IIMHKOBBIX  pyA.  XapakTepUCTHKA  CBUHIIOBBIX
KOHLEHTPATOB. XapaKTePUCTHKA LIMHKOBBIX KOHLEHTpaToB. [IpuHIUNUaipHas

TEXHOJOTH4YecKasi cxema nepepaboTKH CBUHIIOBBIX KOHIIEHTPATOB
MUPOMETAUTYpPri4eckKuM  crocoboM W ee  omucaHde. [IpuHiumnuanmpHas
TEXHOJIOTHn4YecKas cxema nepepadboTKH [IUHKOBBIX KOHLIEHTPATOB
NUPOMETANTYPTAYECKUM  CllocodoM K ee  omucandwe. [IpuHUOMMHANIBHAs
TEeXHOJIOTHYecKast cxema nepepaboTKH [UHKOBBIX KOHIIEHTPATOB

KOMOWHHPOBAHHBIM [THPO- THIPOMETAJUYPTUYECKUM CIIOCOOOM W €€ OIHCaHHe.
IlepepaboTka OTpaOOTaHHBIX AKKYMYJSTOPHBIX CBHHIOBBIX Oarapeil (OCHOBHBIC
3Tanbl NepepadOTKU U UX OMHCAHUE).

Tema 5. Metajuypruyeckue TeXHOJOTHH TNPOH3BOACTBA 30J10Ta H
cepeOpa H3 MHHEPAJIHLHOIO0 H BTOPHYHOIO ChIPbSI.

Knaccudukauus 3omoto- (cepebpo-) copepkalux pya IO COCTaBy H
dbopMam NpUCYTCTBHS 1ENEBBIX METAINIOB. PekoMeHayeMble IpHeMBbl IepepadoTKu




PAOBBIX M YHOPHBIX pyld. XapaKTepUCTHKa (DJIOTALMOHHBIX U I'PABHTALMOHHBIX
30JI0TOCOEPIKAIIMX ~ KOHLEHTparoB.  OCHOBHbIE  CIOCOOBI  NepepabOTKU
30JI0TOCOJEPIKAIIMX KOHIEHTPAaTOB B 3aBHCUMOCTH OT COCTaBa ©  (DOPMEI
MpUCyTCTBYoIero  3ojota. [lepepaboTka  ymoOpHBIX — 30JIOTOCOJEPIKALIMX
KOHLIEHTpaToB. Croco0bl MOATOTOBKU YIOPHBIX KOHUEHTPATOB K H3BIICYEHHIO
30510Ta  (OKHCIIMTENBHBIA  OOKHI, THIPOXHMMHYECKOe W  OaKTepHalbHOE
BhIIlleIaUMBanHue). [lMaHWCThIe  mpollecchl U ONBIT  HUX  NPUMEHEHHS.
XapakTepucTHKa pacTBOpsitolei cucteMbl. KHHETHKa pacTBOPEHHS METAJLIOB.
BzaumopeiicTBie  pacTBOpHTeNls ¢ KOMIOHeHTaMHM  pyabl.  IIpakThka
nanvposanus. CopOLMOHHOE BBINIETAaUYHBAaHUE 30510Ta U cepebpa U3 pyd H
KOHIICHTPATOB.

Tema 6. MeTta/yprudeckne TEXHOJOTHH TPOH3BOACTBA MeTaLI0B
MJATHHOBOH TIpynnbl W3 MHHEPAJbHOIO ChIpbSI H HNPOMIPOAYKTOB
MeTaJLIy pru4ecKoro npou3BoJacTBa

XapakTepucTHKA CHIPhsI TSI IPOU3BOACTBA METANJIOB MJIATHHOBON IPYIIIBL.
XapakTepucThka CyTbOUIHBIX MEIHO-HUKENEBbIX IUIATHHYCOAECPKAMX pya H
NPOAYKTOB WX TepepaboTku. DOpMbl HAXOXKAEHUs IJIATHHOBBIX METANJIOB B
[J1aMax 3J1eKTPOJUTHIEeCKOro padUHUPOBaHUS MeAW U HUKesd. IlpuHuunuansuas
cxeMa nepepaboTku nuiaMoB. OnucaHue OCHOBHBIX onepauui. TexHuko-
IKOHOMHYECKHE  [OKazaTeJd  IPOLECCOB.  XapaKTEepHCTHKA  IOJy4aeMblX
KOHIIGHTPATOB  IIATMHOBBIX  MeTaioB.  [lpuHuumnuaneHass  TEXHOJOTHsA
nepepaboTKH  KOHIIEHTPAaTOB  IUIATHHOBBIX ~ METAUIOB  Ha  apdUHAKHOM
npousBojcTBe. OnucaHWe OCHOBHBIX ornepauuil. TeXHHKO-?KOHOMHYECKHE
MoKa3aTesIH IPOIECCOB.

[Ipu cocTaBiieHMH OTBETOB Ha BOMPOCHI TeM 2—6, aOUTYpPUEHTBI IOJIKHBI
M0Ka3aTh YMEHHE OPUEHTUPOBATHCS B CIELIMATIBHOM JIUTepaType Il HaXOXKIEHHS
Y TIpeIOCTaBICHHS B KpaTkoi (popme nHpopmaLuu, HEOOXOAUMOMN IJI OTBETOB Ha
9K3aMEeHALHOHHbIE BOMPOCHI 0 yKa3aHHBIM TeMaM. B cBsA3M ¢ 3TUM, aOUTYpUEHTBI
MOTYT TIOJIb30BaThCSl CNIEUMATIBHOW JIMTEPATYPOH, MPeJOCTaBIsieMOM Ha 3K3aMeH
9K3aMeHAIllHOHHONW KOMHCCHel (B CIUCKE OCHOBHOH JIWTepaTypbl MO3ULuUA 1; B
CIHCKe JOTOJHUTENIbHOM TUTepaTyphl o3uuuu 2, 3, 6, 7).

OcHoBHast iMTepaTypa

1. Tlponeccel u anmaparsl UBETHOH MeTautypruu [Tekcr] : ydeOHUK 71 By30B I10
HAMPABJICHHIO MOrOTOBKH JUINIOMUPOBAHHBIX CHeHAIUCTOB "MeTannyprus" :
PEKOMEH/JOBaHO Y4YeOHO-METOAUYECKUM OOBeIMHEHHEM I10 00pa30BaHHIO B
obractu metamtypruu / C. C. Haboiuenko, H. I'. Arees [u np.] ; nog pea. C. C.
Ha6oityenko. - ExarepunOypr : Ypanbckuil TexHUUecKUi yHuBepcuret - YIIH,
2012. - 699 c.

2. MeTannyprus TsHKeJbIX [IBETHBIX METaIOB [ DJIEKTPOHHBIN pecypc] : 3JIEKTPOH.
y4aeb.-MeTo 1. Komiuieke mucturuiunsl / H. B. Mapuenko [u ap.]. - KpacHospek :
UTTK CDVY, 2009. - on-line.



3. Mapuenxo, Hataness Bnamumuposna. IloarotoBka u 00XHUI CyJb(HIHBIX
LMHKOBBIX KOHIEHTparoB [Tekcr] : yweOHOe mocoOue s BY30B IO
Hanpasienuro 150100 "Mertamnyprus" / H. B. Mapuenko, E. I1. Bepmunuuna, 3.
M. TI'unpnebpannr. - KpacHosipck : Cubupckuii QenepaibHbI YHHBEPCHTET
[CDY], 2011.-118c.

4. ObopynoBaHHe MeTaIyprHYeCKUX 3aBOAOB [DJEKTPOHHBIN pecypc] : yuel.-
METOJ. Mocodue A NpakTHd. paboThl [ CTYyNeHTOB crell. «Mertammyprus
IBeTHbIX MeTaiwioB»] / Cub. denepan. yu-T. - Kpacnospck : COVY, 2012. - on-
line.

JonoJiHuTEIbHAS JINTEPATYpa

1. Tapaco A. B. KomOuHHpOBaHHbIE TEXHOJOTHH I[BETHOM METaJUTYpruu
[Texer] : yueb. mocobue amnst By30B no crieil. 110200- Metanayprusi [IBETHBIX
metainos, 090300 - OOorauenue nones3Hex uckomnaemerx / A. B. Tapacos, B.
A. Bouapos. - M. : Metamnyprus, 2001. - 304 c.

2. Tapacos, A.B. [Ipou3BoacTBO IIBETHBIX METALIOB U criaBoB: CIpaBOYHMK B
3-x 1. T.2 Kn. 1 Ilpou3BoacTBO TshKeNbIX HBETHBIX MeTallnoB. [Tekct] — M.:
Mertannyprus, 2001. — 408 c.

3. IIpou3BOACTBO MeTAIJIOB 3a MOJSPHBIM KpyroMm [TekcT] : TexHoOJoruueckoe
rocodue /il MH)KEHEePHO-TEXHUYECKUX pabOTHUKOB, CIEIHATUCTOB, pabouux
CTPYKTYPHBIX  mogpazaeneHud 3anosnsipHoro  dununanra OAO  "I'MK
"Hopunbckuil HUKenb" U mupokoro kpyra uutareiedt / "I'MK "Hopunbckuii
Hukes" 3anonspHelid Gunuan. - Hopuneck @ Anreit tumuten, 2007. - 296 c.

4. Pesnux, W. [. Huxens (B 3-x Tomax) [Tekcr]| / U. 1. Pe3nuk, I'. [1. Epmakos,
4. M. Ireepcon —M.: OOO Hayka u texnomnorus, 2003. — 608 c .

5. Meues, B.B. ABToreHsnsle npouecchl B BeTHOU Metamnypruu [Tekct] / B. B.
Meuyes, B. I1. beictpoB, A. B. Tapacos [u np.]. — M.: Metamnyprus, 1991. —
413 c.

6. Kotmsip, 1O. A. Metannyprust 0naropogusix metamioB [TekcT] : B 2 KH. :
y4eOHMK JuIs By30B. - MockBa : MUCuC, 2005 - . Kn. 1. - 2005. - 431 c.

7. Kormap, 0. A. Merannyprus OnaropofHsix metamioB [Tekct] : B 2 KH. :
y4eOHUK 18 By30B. - Mocksa : MUCuC, 2005 - . Ku. 2. - 2005. - 391 c.

8. 3aiiues, B. . Metannyprus cBuHua v udHka [Texct] : yueOHOoe mocoOue s
By30B IO CIIEMAIBHOCTH "MeTanayprusi UBETHBIX METAIOB" @ JOIMYUICHO
MuHuCTEpCTBOM BBICILIETO M CpeAHero crnenuanpHoro odpazosanus CCCP / B.
4. 3aiiues, E. B. Maprynuc. - M. : Merannyprus, 1985. - 262 c.

9. Mertamnyprust Mmenu, Hukens U kobaneta [Teker] : [B 2-X 4.] : yueb. mocobue
JUI BY30B IO criell. "Metaminyprusi uBeTHbiX metaiios” / M. @. XyaskoB [u
ap.]. - M. : Mertamnyprus, 1977 - . Y. 1 : Metannyprust meau. - 1977. - 294 c.

10.Metamnyprus meau, Hukens U kodansta [Tekcr] : [B 2-x u.] : y4eb. nocobue
JUIsl BY30B 1O cried. "Mertamutyprusi uBeTHbIX meTauios" / M. @. XyasakoB [u
ap.]. - M. : Meramnyprus, 1977 - . Y. 2 : Metautyprust HUKeJs 4 KoOalpTa. -
1977. - 263 c.




11.BantokoB, Anapeil Brnanumuposud. KomriekcHas nepepaOoTKa MEIHOTO U
HHUKeJleBoro cbipbsi [TekcT] : yueOHuk ans By3oB / A. B. Bantoxos, H. M.
Y1KuH . - YenssOunck : Metanmnyprus. YensOunckoe otnesnenue, 1988. - 432 c.

3K3aMeHauHOHHble BOIIPOCHI

1. Knaccubuxkamnus metayos. [Ipumenerne MetamioB. O0BEeMBI ITPOU3BO/ICTBA
U NMOTpeOJIeHUs] METaJIOB.

2. Celpbe 1711 TOpPOU3BOACTBA METAUIOB. MeTauTyprudeckoe  TOIUIUBO.
Mertamnypruyeckue (Garocsl. MeTannypruueckue orHeymnopsl.

3. Knaccudukauus  MeTaIypruuyeckux  mpoueccoB.  TpeOoBaHus K
METAJITYpPru4ecKoMy Ipolieccy W ero cTpykrypa. [lpuHuunuanpHas cxema
[IMPOMETAJLTY pPrUueCKUX TEeXHOJIOTUH MIPOU3BOJICTBA METaJIJIOB.
[TpunnunuansHas cxema THIPOMETAUTY PrHYECKUX TEXHOJIOTUH
IPOU3BOACTBA METAUIOB. XapaKTEepUCTHKA MPOAYKTOB H IMPOMIIPOIYKTOB
MeTaJLTypruyeckoro Npou3BoOJCTBA.

4. OcHOBHBIE  omepaluuMyd MOATOTOBKM  CBhIPbS K  METalypru4ecKou
nepepaboTke, UX TEXHUKO-IKOHOMHUYECKHE [0Ka3aTesd, MCIOJIb3yeMoe
o0opynoBaHue.

5. Haznauenue TbLIeyIaBIUBaHMS, CriIoco0bl NbLIey1aBIUBaHUS,
UCIOJIb3yeMoe 000py10BaHUeE.

6. XapakTepucTHKa ChIpbsl JIsi IPOU3BOACTBA MeIH (MUHEPaAIbHOE, BTOPUYHOE
U TEeXHOTeHHoe chIpbe). OOoraTuTebHbIC MPHEMBI, HUCIIOJNb3yEeMbIe IS
MOJTYYEHUsI ME/IHBIX KOHIIEHTPATOB. XapaKTepPUCTUKA CYIb(UIHBIX MEIHBIX
1 MOJUMETAINIMYECKUX MEIbCOICPHKAILMX KOHIIEHTPATOB.

7. llpuHUMNMANIBHBIE TEXHOJIOTHH MEepepadoOTKH OKHUCIEHHOTO U CYJIb(UIHOTO
MeIbCOJIEPIKALLEro ChIPhsI.

8. IlnaBka Ha wmTedH CyAbGUAHBIX MEIHBIX PyI H  KOHIIEHTPATOB.
PaznoBunHocTH mnaBku Ha 1ITeidiH. CpaBHUTEIbHBIE XapaKTEPUCTUKH
TEXHOJIOTMH  IUIaBKM Ha [ITeWH. XapakTepucTHKa IMPOAYKTOB U
IPOMIIPOIYKTOB TEXHOJOT M.

9. KoHuBepTupoBaHHe MEJHBIX IUTEHHOB ((DU3UKO-XUMHUYECKHE [POLIECCHI,
TEeXHOJIOTMYeCKass M allapaTypHO-TPAHCIOPTHAS  CXEMBbI, TEeXHHKO-
HSKOHOMUYECKHE TIOKA3aTeNH ).

10.0OrueBoe papuHUpoBaHHE YePHOBOU MeH ((PU3HKO-XUMHUYECKHE MPOLIECCHI,
TEXHOJIOTMYEeCKass M  allllapaTypHO-TPAHCIOPTHAs  CXEMbl, TEXHHKO-
HKOHOMMYECKHUE TIOKA3aTEeINH).

11.2nekTponuTyeckoe papuHUpOBaHUE aHOJHOW MeaH ((U3UKO-XUMHUYECKUE
MPOLIECChl, TEXHOJOTHYecKass M  anmnaparypHO-TPAHCIIOPTHAs  CXEMBI,
TEXHUKO-3KOHOMUYECKHE TTOKA3aTEeNH).

12.XapakTepucTuKa CbIpbs JJId IPOU3BOJCTBA HHKeNS (MUHEpaIbHOE,
BTOPUYHOEC W  TeXHOreHHOoe  chipbe). OOoraTuTeNbHBIE  MPHUEMBI,
UCIIOIb3yEMble  JUISL  TIOJIyYeHHsI HHUKEJIEBBIX U MEIHO-HHUKEJEBBIX
KOHLEHTPATOB.




13.IlpuHuMIHaNBEHBIE TEXHONOTHU MepepaboTKH OKHUCIIEHHBIX HHMKEJIEBBIX DYl
(mnaBka Ha IOTEHH, NJIaBKa Ha (eppOHHKENb, THAPOMETAILYPrHYeCKHe
TEeXHOJIOT'WH ).

14.IlpuHuunuansHas TEXHOJIOT U nepepadoTKH CynbhHIHOTO
HUKENIbCOAEpIKAIero ceipbs. IlnaBka Ha mTeHH CyNbQUIHBIX MeIHO-
HUKEJIEBBIX Py ¥ KOHIIEHTPAaTOB.

15.PasHoBraHOCTH TJI1aBKM Ha IITelH. CpaBHUTENbHBIE XapaKTePUCTHKH
TEXHOJOIMH  IUIaBKM Ha  IUTeHH  (PU3UKO-XUMHYECKHE  TIIPOLECCHI,
TEXHOIIOTMYECKHE M alNapaTypHO-TPAHCIIOPTHBIE  CXEMBI, TEXHHKO-
HYKOHOMUUYECKHE MTOKA3aTENH ).

16. KonBepTipoBaHHe HUKENEBBIX U MeIHO-HHKEJIEBLIX IITEHHOB ((pusHKo-
XUMHYECKHE MPOILIECCHl, TEXHOJOTHYECKass M anmnapaTypHO-TPaHCIIOPTHAS
CXeMBI, TEXHUKO-3KOHOMUYECKHE IMOKa3aTesH).

17.1lepepaboTka HukeneBblX (aHHIITEHHOB M HHUKEJIEBBIX KOHLIEHTPATOB
pasfienenus ¢alHIUTeHa Ha OrHEeBOH (WM aHOAHBIN) HUKeNb ((QU3UKO-
XUMHYECKHE TIPOLIECCHI, TEXHOJOrMYecKass M ammnaparypHO-TPAHCIIOPTHAS
CXEMBI, TEXHUKO-3KOHOMHUYECKUE ITOKA3aTeNH ).

18.0nekTponmuTuyeckoe  padUHUpPOBAaHHE  AQHOJHOTO  HHUKeNs  ((U3HKO-
XUMHYECKHE TPOLECCHI, TEXHOJOTHYecKas U alrnaparypHO-TPAHCTIOPTHAS
CXEMBbI, TEXHHUKO-2KOHOMUYECKHE TTOKa3aTesIH ).

19.XapakTepucTrka chipbsi A1 IPOM3BOACTBA CBHHIA M LIMHKA (MUHEPAJIBLHOE,
BTOPUYHOE W  TEXHOIeHHOE  ChIpbe). CBHUHLIOBO-IIMHKOBBIE  PYIbI,
noJuMeTandecke pyapl. O0oratuTenbHble IPUEMbI, HCIIOIb3YeMbIE IS
IepepaboOTKH  CBHHLOBO-LMHKOBBIX pyJ. XapakTepUCTHKa IpPOAYKTOB
oborauieHus.

20.ITpunuyMnuanbHas  TeXHOJOrMYecKas cxeMa IepepalbOTKU  CBUHIIOBBIX
KOHLIEHTPATOB [TUPOMETAJUTYPrUYECKUM CIIOCOOOM H €€ OMUCaHHUE.

21.IlpunuunuanbHas — TEXHOJOIMYecKas cxema IepepaboTKU  IMHKOBBIX
KOHLEHTPATOB MUPOMETAUTYPrHYECKHUM CITIOCOOOM U ee OIHCcaHue.

22.IlpunuunuanbHas  TEXHOJOTMYECKass cxema mepepaboTKH  LUHKOBBIX
KOHLIEHTPATOB ~ KOMOMHHMPOBAaHHBIM  ITHUPO-  THAPOMETAIITYPrHYECKUM
crIocoOOM U ee OIMCaHHue.

23.IlepepaboTka OTpabOTaHHBIX AKKyMYJSTOPDHBIX CBHHIIOBBIX Oartapei
(OCHOBHBIE 3TaIlbl IEpePabdOTKH U UX OIHCAHUE).

24 Knaccudukanus 3omoto- (cepedpo-) comepkaiux pya IO COCTaBy H
GopmaM IPHCYTCTBHs ULEIEBBIX METAJUIOB. PeKOMeHyeMble IpUeMb
niepepabOTKU PsIIOBBIX U YIIOPHBIX PYI.

25.XapakTepucTHKa (IIOTALMOHHBIX U TPAaBHTALIMOHHBIX 30JI0TOCOAEPIKAILINX
KOHLIEHTPATOB. (OCHOBHBIE CITOCOOBI MepepaboTKH  30J0TOCOAEPIKALLMX
KOHUEHTPATOB B 3aBUCUMOCTH OT COCTaBa U (POPMBI MPHUCYTCTBYIOILEIO
30J10TA.

26.1lepepaboTka yHNOpPHBIX 30J0TOCONEPXKALUIMX KOHILEHTPaTOB. CIIOCOOBI
NOATOTOBKU  YIOPHBIX  KOHLEHTPATOB K  M3BJIEYEHHIO  30JI0Ta
(OKMCIUTEBHBIH ~ OOXHI,  T'HAPOXHMHYECKOE M OaKTepHabHOE
BBILLEIAYHBAHHUE).




27.1luaHucTble MpoLecchl M ONBIT HUX IPUMEHEHUA. XapaKTepHUCTHKa
pacTBOpsIONIeH CHUCTEMBI. Kunetuka pacTBOPEHU MeTajlloB.
BzaumoneficTBie pacTBOpUTENIst C KOMIIOHEHTaMH pynabl. Ilpakthka
nuanupoBanus. CopOLIMOHHOE BhILLeIaYMBaHUE 30JI0Ta U cepedpa U3 pya U
KOHLIEHTPATOB.

28. XapakTepucTHka CyabOHIHBIX MEIHO-HHKEAEBBIX ILIATHHOCOACPKALIMX
Py H NPOJAYKTOB HX IepepadoTKH.

29.Dopmbl HAXOXKAEHHS [1JIATHHOBBIX MEeTalIoB B HiaMax
EKTPOJIUTHYCCKOrO padHHHpoBanus Mean H HHkens. [lpunuunuaishas
cxema repepalorky mutamop. OMHcaHHe OCHOBHBIX omepatmii. TexHiko-
JKOHOMHUCCKHE [OKa3aTedd IMPOLECCOB. XapakTepPHCTHKAE MOAYUYaeMbIX
KOHLIEHTPATOB IUIATHHOBBIX METAIOB,

30.ITpuHnunuansHas TEXHONOTHS nepepaloTKy KOHLEHTPATOB ILIATHHOBBIX
MeTa/IoB Ha apPUHAKHOM MPoH3BoACTBe. ONUcanne OCHOBHBIX Ofepaiuii.
TeXHUKO-IKOHOMHUCCKHE ITOKA3ATEH [IPOLIECCOB,

PYKOBOAHTENb MATHCTEPCKOH 1TPOIPAMMbI Ounelinuxona H.B.




Kpurepuu 1 napameTpsl OLIEHKH OTBETOB Ha BCTYIIUTEIbHOM HCITBITAHUH
B )OpMe YCTHOTO 9K3aMeHa MPH MOCTyTieHH: B Maructpatypy COV.
Hanpagnenue 22.04.02 Metannyprus
[Iporpamma 22.04.02.09
TexHONOruu MPOU3BOACTBA TSKEIBIX [IBETHBIX U OJaropoAHBIX METAJIJIOB

Bo Bpems ycTHOro sk3amMeHa aOUTYypHEHT JOJKEH JaTh OTBETHl HE MEHEE 4YeM Ha
TPU BOMpOCa [0 OCHOBAM METAJUIyprHYecKOro IMpOU3BOJACTBA, a TaKkKe II0
TEXHOJOTHYECKHUM TIPOIIeccaM, BXOISIINM B MPOU3BOJICTBEHHBIN LIUKII ITOTyYeHHs
METaJIOB U3 MUHEPAILHOTO U BTOPUYHOIO ChIPHSI.

OtBeyvas Ha BOMPOCHI, A0UTYPHEHT TOJIKEH:

- IOKa3aTh 3HAHHE CIIELIMATILHON TEPMUHOIOTHH U YMETh PacKpbITh €€ Ha3HAYEeHHE
U CMBICIT;

- TOKa3aTh 3HAHHE U TOHMMaHHE OCHOBHBIX METANTYPrUYECKUX IPOLECCOB;

- TIOKa3aTh 3HaHWE TEXHOJOTHH MPOU3BOACTBA TSHKEIBIX IBETHBIX H 0JIarOPOIHBIX
METAJIOB U3 MUHEPAIBHOTO U BTOPUYHOTI'O ChIPhS;

- TIOKa3aTh 3HAHWE THIIOB OCHOBHOTO W BCIOMOTaTeNbHOro OOOpYIOBaHMS,
MCIOJB3YEMOT0 NIPU peain3aliy MUpo- U F’UAPOMETAITYPIrHYeCKUX IIPOLECCOB.

0 — 40 6a10B
Copnepxanue u | CogepxkaHue OTBETa HE COOTBETCTBYET CYLUECTBY
CTPYKTypa OTBETa MOCTABJIEHHOIO BOMNPOCAa HJIU COOTBETCTBYET €MY B

OYE€Hb MaJION CTEITEHMU.

B otBere otpaxeno MenHee 10 % marepuana,
PeIyCMOTPEHHOTO 3alaHUeM.

[TponeMOHCTpUpPOBaHO KpaiiHe HHU3KOe (OTPBIBOUHOE)
3HaHUe (PAKTHUYECKOro MaTepHaa, AOIYLEHO MHOTOo
(haKTHYECKUX  OIIMOOK, MPAaKTHYeCKH Bce  (aKThl
(maHHBIe) TUOO UCKaKEHBI, TMOO HEBEPHBI.

OTBET HEe CTPYKTYpHUPOBAH.

[Tonumanue [IpogemMoHCTpupoBaHO  KpaiiHe  ciiaboe  BajJeHHe
MOHSATUHHO-TEPMUHOIOTHYECKUM anmnapaTrom
JUCIHUTUIMHBI (HEYyMECTHOCTh YMOTpeOJeHUH TEPMHUHOB,
HeBepHble a00peBUaTyphl). MHOTOUYHCIICHHBIE OLIUOKH B
TOJIKOBAaHWH TEPMHHOB U UCIIONIH30BAHUHU (POPMYJL.

Vcnonaenue bonbiioe KOJIMYECTBO CTUJIMCTHYECKUX "
rpaMMaTHYECKUX OIIHUOOK.

41 — 60 6an10B

ConepxcaHHe 41 ConepmaHHe OTBETAa COOTBETCTBYECT 3aJaHHOMY

CTPYKTypa OTBETa BOTIPOCY.
B  orBete orpaxeno 60-70 %  marepuaia,

NpeayCMOTPEHHOI'O 3aJTaHUEM.




[TponeMOHCTPUPOBAHO — YIAOBIETBOPUTEIbHOE 3HAHHE
(aKTHYeCKOro MaTepuaja, eCTh (aKTHUYeCKHe OLIUOKH
(25-30 %).

OTBET TUIOXO0 CTPYKTYPHUPOBAH, HApPYILLIEHA JIOTHKA.

[Tonumanue EcTb omumbKku B ynoTtpeOJeHUN U TPAKTOBKE TEPMHHOB,
dbopmy, pactmdpoBke abOpeBUaATYP.
[IpuMepsl, ¥ pacdeTsl B Majlol CTEMEHH COOTBETCTBYIOT
W3JI0)KEHHOMY TEOPETUYECKOMY MaTepHaly.
HcnonHenue 3HAYUTETbHOE  KOJIMYECTBO  CTWJIMCTHYECKUX U
rpaMMaTHYECKUX OLIMUOOK.
61- 80 6ans10B
Conepxanue B  otBete otpaxeno 70-80 %  marepuana,

CTPYKTypa OTBeTa

npeaycMoTpeHHoro 3ananveMm. CoaepskaHue OTBETa B
LIEJIOM COOTBETCTBYET CyUIECTBY BOIIPOCA.
JleMoHCTpUpyeTcs 3HaHUE (PAKTUYECKOro Marepuaa.
BceTpevaroTcs HecyliecTBeHHbIE (paKTHUeCKHE OLIUOKH.
OTBeT B [OCTaTOYHOM CTENEHU CTPYKTYpPHUPOBaH,
JIOTUYECKH BBICTPOEH.

Ilosumanue

Omubku B ynoTpeOIeHUM TEPMHHOB OTCYTCTBYIOT.
[IpogemMoHCcTpUpOBaHa ~ YMECTHOCTh  yHOTpeOJIeHus
ab0OpeBUaTyp, TOJKOBAHUN U Ap.

B oTBeTe 0TYACTH MCMOIB30BaHbI aIeKBATHbIE IIPUMEPHI,
pacyeTsl, CripaBOYHbIe (OPMYJIbl U MaTEPUAJIBI.

HcrosineHue

,HO]'IyCTI/IMO HeOOJIbIIIOE KOJIMYECTBO CTHIIMCTHUYCCKUX H
rpaMMaTHYCCKUX OHJH6OK, 0e3 HCKa)KeHUs CMBICA.

81- 100 6ans0B

Conepxanue
CTPYKTypa OTBeTa

B orBeTe oTpakeH Bech MaTepuall, MpPerlyCMOTPEHHBIN
3a/JaHHUEeM.

OTBeT MOJHOCTHIO COOTBETCTBYET CYIIECTBY BoIpoca. B
OTBETE OTCYTCTBYIOT (haKTHUYEeCKUEe OLIHOKH.

YacTd oTBeTa 4YEeTKO CTPYKTYPHPOBAHBI U JIOTHUYECKH
B3aMMOCBSI3aHBI.

[louumanue

B oTBeTe IMPOAEMOHCTPUPOBAHO YBEPEHHOE BIAJCHUE
MOHSITHHHO-TEPMUHOJIOTMUECKUM aInapaToM.

Oummbku B ynoTpeOIeHUM TEPMUHOB OTCYTCTBYIOT. B
OTBETE  IMIPEJCTaBJICHO  YMeJO€  HCIIOJb30BaHHE
KaTeropuif, TepMUHOB, (OpPMYJ, apryMeHTHUPOBaHHOE
M3JI0’KeHHe MaTepuana TUCIUIUINHBEIL.

OTBeT  JOMOJHEH  HEOOXOAMMBIM  KOJMYECTBOM
aZIeKBaTHBIX IPUMEPOB, PACUETOB.

HUcnonuenue

B wu3noxxeHuu Marepuana IpPOCIIEKUBAETCA BBICOKASL
CTENEHb CaMOCTOATEIbHOCTH C 37eMeHTaMH
OPUTHMHAIILHOCTH B NPEJICTABICHUN: MaHepa U3JI0KEHMUH,
HCII0JIb30BAaHHE CTHJIMCTHUYECKUX 000POTOB U APYToe.




[Ipumeuanue:
1. Kputepuu ¥ mapaMeTpbl OLEHKH MPHUMEHSIOTCSA IPH PACCMOTPEHHH KaXK10ro

BOTIPOCA, 3aJlaHHOTO Ha YCTHOM OJK3aMEHe, BHE 3aBUCUMOCTH OT KOJIMYECTBa
3a/IaHHBIX BOIPOCOB. VITOTOBBII Oail cCUUTaeTcs, Kak cpefiHee apudMeTHUECKOE.



