denepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE
00pa3zoBaTeIbHOE YUPEIKICHUE
BBICHICTO 06paBOBaHI/I}I
«CUBUPCKU OEJEPAJIBHBIN VHUBEPCUTET»

NMHCTUTYT NBETHBIX METAJUJIOB 1 MATEPUAJIOBEJAEHUA

Kadenpa O0mas Mmetauryprus

YTBEPXAIO
3aBenytomuii kadeapoit
JIOLICHT, KaH/I. TEXH. HAYK
B.H. bapanos

« » 2019 .

BAKAJIABPCKAS PABOTA

22.03.02 — MeTanyprust

KO 1 HAMMCHOBAHUEC HAIIPABJICHUSA

Bre100p 1 000CHOBaHKE TEXHOJIOIUHU IUIABKU CBHHIIOBBIX
koHneuTpatoB [ opeBckoro ['OKa.

tema BKP
PykoBonurens JOLEHT, kaHa.TexH.HayK H.B. MapueHko
OoAIMCh, JaTa JAOJDKHOCTD, YUCHas CTCICHb NHUIHUAJIbI, (baMI/IJ'H/IH
BrinmyckHuK A.10. OmenbueHKO
noAanucCeh, gara HWHHUIIHUAJIbI, q)aMI/IJ'II/IH

Kpacnosipck 2019



[Iponomkenne TutynpHOTO MUcTa BP Mo Teme Beibop 1 000CHOBaHME TEXHOIOTHU
IJIaBKU CBHUHIIOBBIX KOHIIEHTpaToB I'opeBckoro ['OKa.

KoncynpTaHTsl 110

pasaenam:

OOmas 4acTh H.B. Mapuenko

HAaNUMCHOBAHUC pa3z[ena noAamnuch, Aata HWHHUIINAJIBI, (baMI/IJ'II/ISI

CriennajipbHag 4acTh H.B. MapueHnko

HAaMMCHOBAHHUC paszlena noanucCh, Aata HHUIINAJIbI, (1)aMI/IJ'II/I$I
MeTtauryprudecKknue pacueThbl H.B. MapueHko

HAaMMCHOBAHHUC paszlena noanucCh, Aata HHUIINAJIbI, (1)aMI/IJ'II/I$I

OxpaHa OKPYKAKOIIEH CpeJbl U

OPOMBINIJIEHHAS 0€30ITIaCHOCTD H.B. Mapuenko
HAaMMCHOBAHHUC paszlena IIoAnucCh, AaTta HHUIINAJIbI, (1)aMI/IJ'II/I$I
HopmoxoHnTponep H.B. Mapuenko

MOJINCH, TaTa WHULIAAIBI, pamMiims



denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE
o0pa3zoBaTeIbHOE YUPEKICHUE
BBICHICTO 06paBOBaHI/I}I
«CUBUPCKU OEJEPAJIBHBI YVHUBEPCUTET»

I/IHCTI/ITVT OBCTHBIX MCTAJIJIOB M1 MATCPHUAJIOBCACHU A

Kadenpa o011eii MeTaurypruu

YTBEPXIAIO
3aBeayrommii kadenpoit OM
B.H. bapanos

(noamnucse) (MHUIHATEL, (aMHITHs)

« » 2019

3AJIAHUE
HA BBIITYCKHYIO KBAJIMOUKAIIMOHHYIO PABOTY
B (hopMe 0aKaJIABPCKON PaA0OTHI

(6axamaBpckoil pabOTHI, JUTIIOMHOTO MTPOEKTA, TUILIOMHON paboThl, MarKCTEPCKOM
JccepTaIim)



Crynenty OmMenbueHko Anekcanapy FOpbeBuuy

dbamuus, UMs, OTYECTBO CTYIEHTA

['pynma [IM15-07b Hanpasnenue noaroroBku  22.03.02 Metannyprus

(xo1, HAMMEHOBAHUE)

Tema BbITyCKHOM KBasIM(pUKaAIIMOHHOM paboThl _BriOop u 060cHOBaHUE
TEXHOJIOTHH IIJIABKM CBUHIIOBBIX KOHIIEeHTpaToB I'opeBckoro 'OKa

YTBepkaeHa npuka3zom no yauBepcutety Ne  7691/c ot 30 mas 2019 1.

PykoBoautens BKP Mapuenko H.B., kaHaunatT TeEXHUYECKUX HAYK, JIOIICHT
Kadeapsl 00IIel METAJUTYPIHAH.
(uHULMAIBL, paMUITHSL, TODKHOCTD U MECTO PabOTHI)

Ncxonnsie nanusie 11t BKP Pe3yabTatsl NpOon3BOICTBEHHON U
MPEIIUILIIOMHOM MPAKTUKH, JTUTEPATYPHBIM UCTOUHUKHU

ITepeuens paznenoB BKP _ OO6mias yacth, cieiimaabHasl 4acTh,
METaJLTyprudecKue pacuyeThl, OXpaHa OKPYKaIOIICH Cpe/ibl U MIPOMBIIILICHHAS
0€30MacHOCTb.

[Tepeuens rpaduueckoro Marepuana JleMoHCTpaIlMOHHBIE Cal bl

PykoBogutens BKP H.B. Mapuenko
(oamuce) (MHAIMAITBL, (aMUITH)
3ajaHie TPUHSII K UCTIOJTHEHUIO A.1O. OMeapYeHKO

(TTIoATMCh, MHUNHANEI U (PaMIITHS CTYJCHTA)

« » 2019 .




PE®EPAT

Brinycknast kBandukanuonHas pabora Ha Temy: «Bbibop u o60ocHOBaHME
TEXHOJIOTHH TIJIAaBKM CBHHIIOBBIX KOHIIEHTpaToB ['opeBckoro I'OKay» comepxut 53
CTpaHHUIIBI TEKCTOBOI'O MaTepuaia, 6 wimoctparuii, 18 Ttabmumer u 16
MCIIOJIb30BaHHBIX HCTOYHUKOB JTUTEPATYPHI

PYJIA, KOHIEHTPAT, TAJIEHUT, CBHUHEL], ILIWHK, I[IIAK,
[TAXTHAZ ITEYD, AIIIIAPAT KMUBLOT, ®bIOMWHI'OBAHUE.

Llenp pa®oTHI: HA OCHOBAHWHW aHANU3a PA3UYHBIX CIOCOOOB mMepepaboTKu
CBUHLIOBBIX KOHLEHTPATOB MPEMIOKUTh HanboJiee NPHEMIIEMYIO TEXHOJOTHIO
nepepaboTKH CBUHIOBBIX KOHIIEHTpaToB ['opeBckoro ['OKa.

AKTyaJIbHOCTb TEMBI:

Hecmotpss Ha Bemymee mecro Poccum mo pa3BegaHHbIM U J10OBIBAEMBIM
3armacaM CBHHEILICOAEPIKAILErO ChIPhs, METAIMYECKUI CBUHEL U3 3TOTO ChHIPbs B
P® He mnpousBOAAT. [lomyyaemble mIpy OOOrami€eHUW pyA, CBHUHIIOBBIE
KOHIIEHTpaThl B OCHOBHOM oOTopaBisitorcs Ha skcnopT (Kurait, Kazaxcran), a
ceuHenl B Poccun nmonydaror Ha 100% W3 BTOPUYHOTO CBHIPBS - aKKYMYJISITOPHOTO
aoma. Ilosromy pa3paboTka TEXHOJOTHMH THepepaboTKa PYAHOrO CBUHIOBOTO
ChIpbsl SIBJSIETCS Ba)KHBIM JTallOM B OTKaze OT Mnpojaxu PO cbIpbeBbIX
MCTOYHHUKOB U B MIOJyYEHUH TOTOBOI'O TOBAPHOT'O METAIIa U U3 U3 HETO.

C yueTroM MHHEpAJOTMYECKOIO COCTaBa KOHLEHTPATOB, IOJy4aeMbIX Ha
['opesckom I'OKe 1 onupasch Ha BBIMOJHEHHBI aHATUTHYECKUI 0030p CIOCOOOB
IUIaBKM CBHMHIIOBOTO CBIPbSl B BBITYCKHOM KBaJdU(UKAIIMOHHOM paboTe ObLia
MpEVIOKEHa TEXHOJOTW peakuuoHHOM 1aBku B anmapatre KHUBIDT ¢
JOpabOTKOM 1IJJAKOB METOAOM (PbIOMUHTOBAHUSI.

B pabote BBIMONIHEHBI METANTyprUUYE€CKUE pacyeTbl, a HMEHHO pacuer
MaTepHabHOrO OajlaHca Tpoliecca IUIABKH, pacueT IMEeYd M CHUCTEMBI IIbLje-

ra3o04ucCTKHU.



CDe,tLepaanoe I‘OC}/,Z[ELpCTBeHHOe ABTOHOMHOC
00pa3oBaTelIbHOE YUpEeKIEH e
BBICIIIETO 00pa3zoBaHusd
«CUBUPCKUN ®EJIEPAJIBHBIA YHUBEPCUTET»

MHCTUTYT UBETHBIX METAJIJIOB 1 MATEPHUAJIOBEJAEHIMA

Kadenpa O0mas MeTaLIYPrus

YTBEPX/IAIO
3apenyomui kadenpoi
IOUEHT, KaHJl. TEXH. HayK

- ,é/—{»:;/ B.H. Bapanos
«{19» 9% 2019 r.

BAKAJABPCKAS PABOTA

22.03.02 — MeTtamyprus

KOO U HAMMEHOBaHHE HallpaBlICHUs

Bribop 1 000cHOBaHME TEXHOJOTHHU I1J1aBKHM CBUHIOBBIX
xouieHTparos [opesckoro I'OKa.

Tema BKP
PykoBomuTenb : 19.0% .19 pgouent, kapa.texu.Hayk H.B. MapuyeHko
. HAQRIINCE, nara HOJHDKHOCTB, yUeHast CTENEHb HHHIHAJIbI, (I}HMI/KHHH
BrInycKHUK A .JO. OmelibueHKO
MOAMNMCh, JaTa HMHHIHANEL, GaMUIHA

Kpacuospck 2019



HpogonmeHHe THTYJIBHOT'O JILCTA BbP mo Teme BLI6OD 1 000CHOBAHHE TEXHOJIOTHHU

TIJTABKY CBMHIIOBBIX KOHIEHTPaTOB [ opesckoro ['OKa.

KOHCYJ'H:T&HTI)I 110
pasaeiiaM.

(b11as 4acTh
HaHMcHOBaHHUEC pa3ﬂena

Co ClMaJbHada 4acCThb
HAauMCHOBAHHE pasacia

MeTtamuryprayeckie pacuyeTsl
HauMEHOBaHHE pa3ﬂena

OXD&H& OKPY/KaKOIIEeH Cpelibl U
ITPOMBINNTIICHHAA 0€e301acHOCTE 13.¢
/-
HaMMEHOBAHHE pasiena TOANINACE, JaTa

HopmokoHTponep 13.0%-

/ =
'-\%HHHCL, aTa

H.B. Mapuenko

HHHIIHAJIBL, (baMKHHﬂ

H.B. Mapuyenko

HHHLHATEL, (paMIINs

H.B. Mapuesko
HMHHIIHAIIBI, (.baMHJ'IHH

H.B. Mapuesko
HHHUIIHATIBI, (l)aMHJ'II/IS!

H.B. Mapuenko
WHHIHAJIE], Q)HMH.HI’ISI




denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE
00pa30BaTENIbHOE YUPEKICHHE

_ BBICIIIEr0 00pa3oBanus
«CUBHMPCKHWIM ®EIEPAJIBHBIN YHUBEPCUTET»

MHCTUTYT IBETHBLIX METAJLIIOB U MaTepHaIOBEICHHA

Kadenpa odiiell MeTaLIYPruu

YTBEPXIAIO
3aBenyromuit kahegpoii OM

] Héfép/é B.H. Bapanos
(moanuch) (MHUIMAnB, hamMHIns)

« 4 » 0¢ 2019 r

3AJIAHUE
HA BBIITYCKHYIO KBAIUOUKAIINOHHYIO PABOTY
B (hopmMe 0aKkaJIaABPCKOI padoThl

(GaxanaBpckoi paboThl, AUIIOMHOTO IPOEKTA, JIUIIOMHOH paboThl, MarucTepeKoi
JCCePTAaInn )



Crynenty OwmenpueHko Asekcannpy KOpbeBuuy
(paMHHHH, HMSs, OTHECTBO CTYJIEHTA

['pynna [IM15-07b Hanpasnernue noarotoskn  22.03.02 Mertannyprus

(Kon, HAaUMEeHOBaHHUE)

Tema BeITYCKHOM KBaTM(DHUKAIMOHHON padoTel _Bribop 1 obocHoBanme
TEXHOJIOTHH MJaBKU CBUHIIOBBIX KOHIIEHTpaTOB | opeBckoro ['OKa.

YTBepkeHa mpuka3zoM mo yHusepcutery Ne  7691/c o1 30 mas 2019 1.

Pykoeonutens BKP Mapuenko H.B., KaHIuaT TeXHUYECKUX HAYK, JOIICHT

kadenpsl o0HIed MEeTATYDIUN.
(MHuLManbl, haMuIKsA, JOHKHOCTE M MECTO PaboThl)

Wcxonnsie nanssie 1711 BKP Pe3yabsTaTel Npon3BoICcTBEHHON U NPeIHILIOMHOMA
INPaKTUKH, TUTePATyPHBIH HCTOYHUKH

Ilepeuens paznenos BKP _ Ob6uias yacTe, crienuanbHas YacTh,
METaJIy pPru4eCcKie pacyeTsl, OXpaHa OKPYKarolleld cpeibl ¥ IPOMBILIIEHHAS
0e3011acHOCTb.

[lepeuens rpaduueckoro Matepuaia JleMOHCTpallOHHBIE CIaH/IBI

/)
Pyxoogutens BKP % H.B. Mapuenko

\M[lHCb) (MHuumanst, Gamunus)

3anaHue NPUHSI K HCIIOJIHEHUIO (z%v\ ¥ A.FO. OmMenbueHko
(noanuck, HHULHANL U (paMHIHA CTYIEHTA)

«30» 0% 2019 r.




PED®EPAT

BeimyckHas kBanugukanuoHHas pabota Ha Temy: «Bpibop u obocHoBaHue
TEXHOJOTMU IJIaBKU CBUHLOBHEIX KOHLeHTparoB I'opesckoro I'OKa» cogepxut 70
CTpaHHWIBl TEKCTOBOTO Marepuana, 6 munoctpauuid, 18 tabmuuer u 17
HCITOTB30BaHHEIX HCTOYHUKOB JINTEPATyPhl

PYJIA, KOHIIEHTPAT, TAJIEHWUT, CBHWHEL, LHMHK, IIUIAK,
HHIAXTHAS TTEYB, AIITIAPAT KUBLIOT, ®bIOMIWHI OBAHHE.

Iens paboThl: Ha OCHOBAaHHM aHAIM3a PA3NUYHBIX CHOCO0OB NepepaboTKH
CBHHIIOBEIX KOHIIEHTPATOB TMPEANOXKHUTh Haubonee IPHEMIIEMYIO TEXHOJIOTHIO
nepepabOTKH CBHHIOBBIX KOHIIEHTpaToB I opesckoro I'OKa.

AKTyaJTbHOCTb TEMBI:

Hecmotpss Ha Bemymiee Mecto Poccuu 1o pa3BelaHHBIM M J100BIBA€MBIM
3aracaM CBHHEICOIEPKAIero ChIPhs, METAITIMYECKUIN CBUHEL[ U3 3TOrO ChIphbs B PO
He Tpou3BojAT. [lomydyaeMsle IIpu oOOTrallleHHH pyH, CBHHIIOBbIE KOHLIEHTPATHI B
OCHOBHOM ortmpaBistorcs Ha skcrnopT (Kuraif, Kasaxcran), a cBunen B Poccuu
rmony4daroT Ha 100% U3 BTOPHYHOIO CBIpbA - aKKyMyJATOpHoOro jnoma. Ilostomy
pa3paboTKa TEXHOJOTHH MepepaboTka pyAHOTO CBUHIIOBOIO CBHIPbSl ABJIAETCA
Ba)KHBIM 3TaloM B OTKaze OT npojaxu PD chIpbeBBIX UCTOYHUKOB U B IIOJIYYEHHUU
rOTOBOTO TOBAPHOTO METaJlIa U U3JENIUH U3 HETO.

C yderoM MHHEPaJOIrHYECKOIO COCTaBa KOHIIEHTPATOB, IIOJMYYaeMBIX Ha
I'opesckom ['OKe u omupasch Ha BBINOJHEHHBIH aHANIUTUYECKUH 0030p crocoOoB
IUIABKH CBHHIIOBOTO CBIPhS B BBIMTYCKHOW KBanu(uUKalMOHHOH pabore Oblia
IpeIoKeHa TEXHOJIOIH peakinoHHo# tuaBky B ammnapate KMBLIOT ¢ nopaboTkoii
IIJTAKOB METOIOM (PBIOMUHIOBaHHS.

B paGoTe BHIMONHEHB METAUIYPIAYECKHE pacueTsl, a HMEHHO pacdeT
MarephalibHOro OanaHca mpollecca IJIaBKM, pacdeT Ie4YH M CHCTEMbl IIblile-

]

ra30049HCTKH.



