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Ha aBropeSepar Ar4ccepraqlau 3opr,r Bsqecraea HurolaeBl4rla
(d4ccneAoBaHlre rexHoreHHbrx orxoAoB rrepHoft M TaJrnyprI{LI, B ToM tIIlIcJIe

orxoAoB or o6orarqoauflkr cxr4raHut yrteit, ra pa":pa6orKa rexHonornfi zx
nepepa6orKr.r)), [peAcraBresnofi Ha colrcK aHlze yuenofi creIreHLI KaHAvAara

TexHr4qecKr4x HayK no crerlr4albHocrlr 05.16.07 - Merannyprvs. TexHoreHHbIX 14

BTOpLrqHbrx pecypcoB

leuaprarr,reur npirpoAHbrx pecypcoB r{ eKoJlorIaz KeuepoBcKofi o6rracru
cr{r{raer AlrcceprarluoHHyro pa60ry B.H. 30pu cBoeBpeMeHHofi, aKry€lJrbHoit u
raueroulefi 6omuroe npaKTr4qecKoe 3HaqeHkre. AnropoM BrlepBbre I,IccneAoBaH

rpynnefirurafi o6rerr p€BMe[IeHr4s orxoAoB npor{3BoAcrBa Ha reppI,ITopI,ILI

Kevreponcrofi o6racrz - rrrJraMoHaKorrlrreJrb OAO (EBPA3 3CMK), cpoK
gKcrrJryararJnr Koroporo 3aKoHqlrrcr. Oco6oe 3HaqeHI4e I,IMeer ro, rrro B

IUJIaMOHaKOTIUTeJIe p€BMerrleHbr He TOnbKO OTXOAbT MeTaJrnypfLrr{eoKkrx IIeXOB

rou6rauara, Ho ?r orxoAbr or o6orarrleHrlr 14 cxr4raHux yrteit A npo6JleMa

yrunvaar\vv orxoAoB yrne[epepa6orrcu flBrrflercfl. oqeHb ocrpofi Anfl Bcero

Kys6acca.
llpe4naraeMbre B Hacro.f,qee BpeMr rexHoJrorr4rrecKl4e paspa6orrz

HarrpaBJreHbr, rJraBHbrM o6pa:ou, Ha LrcrIoJIb3oBaHI4e nopoAbr or o6orarrleHllq
yrnefi Lr 3oJrorrrJraKoBbrx orxoAoB B crpor,rreJrbcrBe. Aeroporvr Azccepraqzouuofi
pa6orbr r4ccneAoBaHa Bo3Mox(Hocrb Lr3BJrerreHnfl r43 orxoAoB rleHHoro 4rr uepnoi
MeTallnypflrr4 KOMIIOHeHTa - Xene3a, IITO, KpOMe nonyqeHut AOIIOnHI4TeJTbHbIX

o6rerr4oe )KeJre3ocoAepx(arrlero cbrpbr Anfl MeraJlnyproB, IIo3BoJII,IT TaKXe

yJryquurb KaqecrBo o6pa:yroqvrxcfl. B npoqecce repepa6orKll uonyrnofi
npoAyKIIt4LI IIIeoHf, I4 necKa.

Heo6xoAzl,ro orMerrrrb, rrro rrporr3BoAcrBo BbrcoKoKaqecrBeHHoro

crpourenbHoro rrecKa flBlrflercfl. npr4BneKareJrbHbrM Anfl pbIHKa Ky:6acca,
IrocKoJrbKy Ha .qauurrfi MoMeHT BpeMeHH rlecoK 3aBo3prrcr B Harrr pervoH rI3

Apyrvx o6nacrefi. Eonbuloe [paKTuqecKoe 3HarreHlre uMeer rapKe



pa3paooraHHafl TexHoJrofr4r [onyqeHl4s u3 OTXOAOB yrneo6of Arr\eHufl' Lr

x(eJre3orrJlaMoB cTpoplTenbHofo Kupnl{qa.

flocrozncrBoM A]rcceprarluonHofi pa6orrr B.H. 3opv flBlrflercr uy6orax
Ha1inlHas. upopa6orra rocraBJrennofi 3a4a'uv ro rIoJIfreHI4Io rexHoreHHbIX

xreJre3ocoAepxaqr4x KoHrIeHTparoB Ant r{epHoft ueralJlypruIu LT3 HaKoTIJIeHHIIX B

rrrJraMoHaKorrr4TeJre orxoAoB r{3 pa3nuqHblx rIcroqHI4KoB o6pasonanzx.

I4ccreAosa:rtvrfl, BbrnonHeHbr c ucnoJIb3oBaHLIeM na6opa caMbIX

coBpeMeHHbIx MeTOAOB, IITO IIO3BOJILIJTO [OnyqI4Tb HOBbIe HayrlHbre AaHHbIe I4

HafrHo o6ocnoeau nrr6op TexHoJloriafi nepepa6orrn oTXoAoB.

Pa:pa6oraHHbre B Ar4ccepraquonuofi pa6ore rexHoJIorLIn I4crIbITaHbI B

npoMbrr[JreHHbrx ycJroBr4flx 14 BHeApeHbI Ha npeAnpusTI4LI qepHOLI MeTUIIInypfI4VI

(OAO (EBPA3 3CMb) co 3Haqr4rerrbHbrM eKoHoMLIuecKLIM eQ$erronr, a raKx{e

Ha OTIeIIHZIIII43LIpOBaHHOM orxoAonep epa6 arrtBarcIrleM npenJrpvrflTLrvr

vlJtrya rpr4v(OOO <<Texnolorzu pequxnuHra>>) vI B crpol4renrnolr
(OOO <Bep,4crrafi rupultunufi saeo4>).

Ee:yclonuo, co3AaHHbre rexHoJrorLII4 npeAcraBrsror 6onrurofi

lpaKTur{ecrufi r4HTepec Anfl unnecruqzfr Lr Moryr rtpl{Bneqb I4HBecropoB B

pa3BHBalouytoct B HaCTOtUIee B Kerraeponcrofi OOJIACTT4

oTxoAorlepepaoaTblBaloqyrc oTpacnb.

Ho eqe 6olee BaxrHbrM pe3ynbraroM pearv3arlm [peAnoxeHHbrx B

Alrcceprarlrz rexHrlqecKr4x peureuufi flBrflercfl, gKoJlorl4rlecrufi sQQerr [nfl
Harrrero perrroHa B pe3ynbrare JrLrKBVAarJvrvr rrIJIaMoHaKoIrrIreJI{ OAO (EBPA3

3CMK>. Cyuvrapnrrfi upe4orBparrleHsufi exororl,IqecKllfi yUep6 orpyxarorqefi

cpeAe or cHLDKeHUf, 3arpq3HeHr4t HaKOTIJIeHHbIMI4

6,8 vrnpA.py6.

OTXOIAMI'I COCTABI4T

K neAocrarKaM Aucceprarluonnofi pa6oru Mo)I(Ho orHecrll orcyrcrBlle

AaHHbIX IIO COAepXaHVIO B OTXOAaX TOKCLITIHbIX 3JIeMeHTOB, qro Iro3Bonuro 6rr

oueHr4Tb Ao flonHr4relrnrrfi gKoJr o rlrrlecrufi e Q S ercr or I4x yrvrnvrcar\vkr.

B IIenoM Allcceprallut B.H. 3opra flBIrflercfl

rceanr,rQuquponannofi HayrIHo-I,IccJIeAoBarenrcrorZ pa6orofi,

3acnyxr4Baer nprlcBoeHlrr yrenofi crerleHl4 KaHALIAaTa rexHLIqecKLTX HayK no

cileqzarrbHocr?r 05.16.07 <<Meraltyprvrfl TexHoreHHbIX I4 BTopurlHbrx pecypcoB).

Ha.ralsHraK AerlapraMeHTa C.B. Bncour<zfi

3aKOHqeHHOI/I

a ee aBTop
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qT3brB
Ha aBrop eQ epar ALr cceprarlur4 3 opr4 Bs.re crasa HzronaeBr4qa

(d4c cneAoBaHLIe rexHoreHHbIX orxoAoB qepHofi uerar nypfuk1 B ToM rrr4 cne
orxoAoB or o6omlq e:nus, lI cxfl4raH ufl, yrnetr1 u pa3pa6orKa rexHonofqfi r4x

uepepa6orK[>), [peAcraBneHHofi Ha concKaHr4e ] reHofi creuenz Kag.Aultata
TexHzqecKl{x HayK rlo cllequ€ulbHocrlr 05.16.07 - Merallyprr4fl, TexHoreHHbrx 14

BropkrqHbrx pecypcoB

Kouurer oxpaHbr oKpyx(aroqefi cpeAbr u rrpr4poAHbrx pecypcoB
aAMLIHI'Icrparlvrr4 r. Honorcy3HellKa cql{raer Ar4cceprarllroHHyro pa6ory B.H. 3opu
rcpafiue aKTy€rnbHoituurvreroqefi 6onrruoe [paKT[qecKoe 3HaqeHze, oco6eHHo Anf,
TaKOfO HaCbIIIIeHHO|O TIpOMbII[neHHbrMr{ rrpeArlpkrrTvrsuvr,, ur, [pexAe Bcero,
MerarIJIyprLIqecKLTMu, KaK r. Honoxyeneqrc. B pa6ore r43f{eHbr orxoAbr,
pa3MelrlaeMhle B IIrJIaMoHaKorIkIrerIe OAO (EBPA3 3CMK), o6pasyroquecr B

puBJllrqHbrx LT cTotrHr4Kax o6paronanzx.
TITnauouaKorILIreJIb OAO (EBPA3 3CMK) flBIrflercs. caMbrM KpyrHbrM

o6rerrou pa3MerrleHkrr orxoAoB Ha repplrropLrr4 r. HonorcysneqKa. B
IuJIaMoHaKoIr[TeJIb c 1964r. ex(eroAHo HarlpaBnterc.s 6oree 1,5 MJTH.T orxoAoB or
ocHoBHbIX MeTaJInypfLIqecKI4x npou3BoAcTB, A TaKXe 3OJrOrrIJraKOBbIe oTXOAbI
TOU 3cMK r4 orxoAbr o6orarqeHur, yrteft IIo@ 3cMK n I{o@ <Kysueqrar>.
Kporrae groro, B HonorysnellKe cyulecrByer HecKoJrbKo orB€rrroB Apyrr4x
yueo6orarllTeJlbHux Qa6pzK 14 3oJroruJraKoBbrx orBzuroB or T3U Lr KoreJrbHbrx.



Anropovr AllccepraIluosHofi pa6orrr paspa6oraHu rexHoJrorLrrl,

rlo3Bontrcu{ze uepepa6arblBarb runporufi cneKTp orxoAoB. llpn oroM qeJrbro

nepepa6orrn orxoAoB .aBJlf,erc.f, nonyqeHlre Mer€rrrJroKoHrleHTpara ArrA

rrcrroJrb3oBaHvrfl B vepuofi Meriurnyprur{. llo HarrreMy MHeHr{K), Anfl
pacnpocrpaHeHHbrx B f. HonorysuerlKe 14 Kerr,reponcxofi o6lacru orxoAoB
yrnelepepa6orru, BKJrroqar orxoAbr or >KuraHvrfl. yuefi na T3I{ r{ KoreirbHbrx,

orxoAbl yueo6orarl{TeJlbHsIx Qa6pLrK, BMerrlarcqne rr BcKpbrrrrHbre [opoAbr or
4o6rrru yuefi, Koropbre rpaAlrrlkroHHo r4crronb3yrorcr Anf, AopoxrHbrx kr

crpoklTenbHblx pa6or, LI3BJIeqeHI4e x(eJle3a MolKer 6urr o6.ssareDnofi cralineit ux
uepepa6orKll rIpI4 nortyqeHllIa ule6H.s u [ecKa. 3ro uoseoJrlrr He roJrbKo nonfrLrrb
IIeHHoe x(ene3ocoAeplralrlee cblpbe Anr MerannyprlrqecKlrx npeAnpuxrufi, Ho Lr

rIoBbIcLITb KarlecrBo rexHoreHHoro cbrpbr An.rr crporrrelruoft r4HAycrprru.

Taruu o6pasovr, AlrcceprarlLroHHa.f, pa6ora B.H. 3opz r4Meer 6onuuoe
lpaKTl{qecKoe 3HarIeHVe Anfl r. Honorcy:nerlKa vr Kervreponcrofi o6lacru.
flonyrenHble pe3yJlbrarbl, 6esycnonHo, Moryr 6rrru rulrpoKo LrcrroJrb3oBaHbr Lr B

ApyrI,IX perLI oHax Pocczz.

Bue.rarr.f, ror rny6 oKat HayqHar lpopa6orrca HarrpaBne lr.:u'fl r4ccJre gorla;auit u

3HaqurerbHoe KoJILTqecrBo rlpoBeAeHHbrx gKcrrepuMeHToB B na6oparopHbrx u
rrpoMbrrxneHHbrx ycJroBLrrx, TAK)KE BeJrLrrrLrHa npeAoTBparrIeHHofo

oKoJIo rllqe cKoro yrqep 6a or pe€rnr.r3 arllzra paspa6 oraHHbrx rexHol o rzfi .

B KarrecrBe 3aMeqaHLr.a r pa6ore

nos4efrcrnza Ha oKpyxaroqyro cpeAy

upoqeccoB.

,{annoe 3aMeqaHue He BJII4qer Ha o6qyro rroJlo)KlrreJrbHyrc orIeHKy

Al4ccepraqzonnofi pa6oru, Koropaf, sBrrerc.f, rnanuQnquponanHofi HayqHo-

LTccJleAoBaremcrcofi pa6orofi, a ee aBTop 3acnyx(r,rBaer nplrcBoeHz.f, yrenofi
crerleHz KaHAzAara rexHurrecKlrx HayK rro cneqvzurbHocru 05.16.07
<Merarryprrrr rexHoreHHbrx 14 BTop LtrrHbrx pecypcoB >.

[pe4ce4areJrb KoMrrrera 2/*/ Ir.H. canuHa

MOXHO OTMCTHTb

pa3paooTaHHbrx

oTcyTcTBLre orIeHKLr

upoLr3BoAcTBeHHbrx
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OT3bIB
Ha aBropesepar Ar4cceprarlr4r4 3opn Bs.{ecrasa HuxolaeBl4qa

<hccrre,rtoBaHne rexHoreHHbrx orxoAoB qepHofi Merannyp w, B ToM trHcre orxoAoB or

o6oraqerrvfl v c)KuraHrr{ yrnefi, u paspa6orl(a rexHonofl4fr I4x nepepa6orrn>>,

'pe/lc.l.a3leggoft 
Ha col4aKaH;7.e yr{eHofi crelreHl4 KaHAI4Aara rexHl4r{ecKl4x HayK no

crrertuaJrbHocrr4 05.16.07 - Merauyprvrfl, rexHoreHHbIX I,I Bropl4r{Hblx pecypcoB

I{y:6accr<ar Accoquaqnl repepa6orqplKoB orxoAoB, o6reAaHsloulafl

34 cnequanH3r4poBaHHbrx -;IpelirrpvrflTLlfl rIO [epepa6orKe orxoAoB Keueponcr<ofi

ob:racru, oLlr4Taer, qro BbrnorrHeHHat B.H. 3opfl. InaceprauuoHHafl' pa6ora flBlrfl,er9fl'

ortclrb aK,ryanbH oit Als, Harrrero perr4oHa r,r uMeer 6olruroe npaKTl4qecKoe 3HaqeHI4e

/ tJ ltr pa3114'I6.s npoI43BoAcTBeHHoro 6ptzrteca 11o [epepa6orxe 9TX9AOB.

O/tua v3 paspaSoraHHbrx aBropoM TexHonornfi TexHoJIorI4t rlepepa6orKl4

r(orBep.repHbrx rxJraKoB oAo (EBPA3 3cMK) yxe rcnonb3yercq yqaorHl4KoM

AccouuaunH ooo <Texsolorzu perlr4rorr4Hfa)), ocHoBHbIM HanpaBJIeHI4eM

/(e1.rcJrbgoct.r4 r(oropofo r^Bllflercfl. nepepa6orKa craJIerIJIaBpIJIbHbIX IUJIaKOB pI I'IHbIX

o,l.xo/IoB MeTannypfr4r{ecKofo [por{3BoAcTBa. B Hacroqluee BpeMl ooo <<Texnoloruvl

petU4r(JII4ura)) opraHLI3oBaJIo repepa6orKy KoHBeprepHoro IxJIaKa OAO (EBPA3

3cMI{) c [onyr{eHr4eM MeraJrJror(oHrleHTpaTa, I(OTOpbIfi I'Ic[Onb3yercq B

Mc.l,aJrJrypfr4r{ecKoM nepeAene KoM6[r]ara. llpoeKTHaq MourHocrb ycraHoBKI'I IIo3BoJIter

rrc:pepa6ora'5, 100 000 r/roA [rJraKa, oKoHoMl4r{ecKatl a$QexrueHocrb plcnonb3yeuofi

-fcxrroJrorH14 rroATBepx{ raercs upz6ltnrHocrllo peanI43yeMoro npoel(Ta, 6olruroe

3ltaqeHhe r4MeeT TaKXe co3AaHr4e HoBbIX pa6o.Iux MecT.

/lpyrue paspa6orKr4 AlrccepraqproHHofi pa6ortr npeAcraBrltlror 3Har{HrerlHufi

,,pa,.r.r.ra crcuirr HHTepec Anr npr4Brer{eHz.f, I4HBeCTI4IIUit' S OTxoAonepepa6aruBaloqyrc

ol.pacJrb I(y:l6acca. Pa:paSoraHHbre rexHoJIOfI4I4 IO3BOJI'IOT OpfaHV3OBarb He roJIbKo

ilepepa6orr<y oTXoAoB uepnofi MeTaJInypfI4I4, Ho vr txl4pol(o pacnpocTpaHeHHblx

l{y:l6aoce orXoAoB yueo6oraqeHl4t' a TaKXe aKryanbHblx g'nfl MHorI{X peruoHoB

Poc c n u 3oJIotlJIaKoBbIX orxoAoB.

I{orvnlexc rularenbHo rrpoBeAeHHbrx aBTopoM I,IOcJIeAOBa:Hwit - or [onyqeHl4t

lrayrltbtx AattIlbIX o Qoplrax HaXoXAeHI4t XeJIe3a B Ka)KAoM BI4A9 oTXOAa Ao

.,ra6opa.r.opr6rX H rrpoMbIIrrJreHHLIX 3KcnepnMeHToB rlo3BoJIHJI pa:pa6o'r'arb AeranbHble

l.exFroJlol.r4qecr(He cxeMbt, paccLlvTATb MaTepzaJIbHo-cblpbeBble Salascr'I u 6alattc:r,t

pacnpe/te.11ettt4t XeJIe3a MexAy IIpoAyKraMH repepa6orrn' llolyueuHble pe3yJlbrarbl

t'Jr'ro'r.orr Aocr.a'roqHoYt w AocroBepuofi 6agoit rln rexHZKo-3KoHoMpIrIecKI'IX pacrleroB

llpI4[poeK.I.I4poBaHI{I4V3KcnnyaTaIJW|IpoI,I3BoAcTBeI]HbIXycTaHoBoK'KoTopble'
6 e:y clo n n o, 6yAyr co3AaBaTbcr B 6 luxai'rutefi lepclel(Tt'IBe'



I(y:6accr<aq Accou va:|Iv)fl nepepa6oTr{I4ltoB OTXOAOB 3aHHTepecoBelll a B I u I/ po I(oM

BHeApeHr4r4 pe3ynbTaToB Aanuofi Al',IggepTauuossofr pa6orr',r v 6y4ct ol(z11ll)lBaTL

BcecTopoHHee coAeficTBl4e npeAnpl4tTvIflM, KoTopble Bo3bMy'l'c't 3a pcaJt143all,lo

paepa6oraHHbIX rexHonofl'Ifr '

B raqecrBe 3aMer{aHtrs K Ar4ccepralll4oHHofi pa6ore MoxHo oTMe'lill'b o'l'cy'l'c.t'Bl'Ie

.uccneAoB aHVi4 XBocToB oT o6oraxIeHI''ItI XeJIe3HbIX pyA c Ilenbro pa3paSo'fl(H Me'roAa

u3BlerleHr4q r{x HI4X XeJIe3a. 3ra [po6neMa flBJIfleTCR OqeHb al(TyaJIblIOH Anfl

f. Honoxy:HeuKa, Tar( KaK 3AeCb pac11onoxeHo oSurnpuoe xBOCTOXpalll4nI4XIe

iou.yp.no; odorarureJlbHo-arJIoMepalllroHHofi Sa6pzxra, Ha Ko'opoM llaKollrleHo

cBbrlue 100 nrnH. T xBocroB c coAep)KaHr4eM xeJre3a 12-15%. B Hac'rorrrree IlpeMq

Bo3MoxHocrb opraHrr3aur4r4 nepepa6orKlr HaK.TIJI.HIIbIX Ha xBocroxpallLlnHUre

OTXOAOB paccMaTp vBaeTcfl. I4HBeCTOpaMI4' oAHaKO essexrnnrral 'l'exlloJIOl'l4t c

nonyqeH'eM TexHoreHHoro )KeJre3or(oHueHTpara Ao cI'IX nop He pa:pa6o'r'ar'ta'

fanHoe 3aMer{aH[e r{e Brrvfl,er Ha [oroxr4TenbHyro ol]eFIKy llpcjlc'l'alll';tctlttoil

Ar4ccepTaqnouuOfi pa6ortt, KoTOpat trB,,qeTc'f, Xna:ru$raquponatlttcltz IIayLIFIo-

r4ccneAoBaTeJlbcl(o fi, pa6otoit', oTBeqarcqefi rpe6onau:/ItIM'' npeAl)tlllJItlCMLIM K

Ar4CCepTarIn.f,M Ha coI4cKaHI4e yueHofi cTeIreHI4 KaHAIIAaTa TexHl4qecl(l4x IIalyK no

cneur4anbHoc'4 05.16.07 <Merarrypfvrfl, TexHoreHHbIX I4 BTopI4r-IrIbIX pecypcoll))' a ee

aBTOp 3acnyxr4BaeT [pI4CBOeHI4t yueHofi cTerleHr{ KaHAI4AaTa TexHhqecl(l4x IlayK'

Iulcnorszrelr Hrtfr AI4peKroP

CPO <Ky:6 accKa.s Accogarr4fl
uepepa6orqllKoB orxoAoB

Muxccna

€.
















