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xuMIIq

Ha reppraropul4 flarrlupa pa3BeAaHbr H rIocraBJIeHbI :nalarrartc 3arlacbl 6opa,

rrbe3oorrrlrqecKoro cbrpbq, rroBapeHHofi coln, crpoftuarepu€uloB, MI'IHepanbHbIX

BoA: rpaHor{Hblx V loAenoqHblx rauHefi V Apyroro IIeHHoro MuHepaJlbHoro

cbrpbr. Bcero 6alancou yrrreHo 16 vrecropoxAeuufi uo 11 BLIAaM MLIHepaJIbHoro

cbrpbt. B Aannrtfi replaoA sKcllnyarl4pylorc{ 9 uecropoxAeHufi.

Eop Ha llarvrzpe [pe.{craBneH B Mecropox[ennvI Ar-Apxap. Ha 6ase

Mecropoxqe;g14fl. gKoHoMrrrrecKz rlenecoo6pa3Ho co3AaHLIe KpyrlHoro ropHo-

xr4MLrrrecKoro rou6uHara ro [por,r3BoAcrBy 6opnoro aHrn.{puAa vr 6opnofi

Kr4cJrorbr. Orpa6orra Mecropox Aelr4fl Bo3MoxHa orKpbITbIM cnoco6ou. lIpH

npraHrrofi [por43BoArrreJrbHocrr4 Kapbepa o6ecne.IeHHocrb rIpeAnpI'HTLLt{ cocraBl4T

60-70 Jrer, cpoK oKyrraeMocru Karrr4TzrJroBnoxenpIfi cocraBvrr rIpI{MepHo 6,3 roAa.

Hacrosqas AgcceprarllroHHaq pa6ora nocBtuleHa a3orHoKLIcJIorHoMy

cnoco6y pa3no)I(eHLTt 4aH6ypuron (ucxo4Horo gau6ypura, rpeABapllreJlbHo

o6oxNenHoro 4an6ypura u gau6yplrroBoro KoHIIeHrpara) MecropoxAeHras Ar-

Apxap Pecny6nnru Ta4xuKllcraH.

Crpyrcrypar coAepxaHue n o6r€rvl pa6orur

[ucceprarlqoHHaf, pa6ora -flruNaosa n.M. cocrol4T I43 Tpex fJIaB, BBeAeHkIq'

nr4TeparypHofo o6:opa, MeroALrKLr gKcrlepllMeHTa u xLtMt4rlecKoro aH.aJrv3a,

HccJreAoBaHr4fl. xnopHoro pa3Jro)KeHnf, r4cxo1Horo 4an6ypnra u Aas6ypt4ToBoro

KoHrIeHTpara, rrpeAcraBJrfler co6ofi pyKorlllcb, I43JIoIKeHHYK, ua 113 crpaHl4llax

KoMnbrorepHoro na6opa u BKrloqaer 24 pI4cyHKa u9 ra6tu\.

Bo eeederuuu olocHoBaHa aKTy€urbHocrb reMrr, cQopvrynllpoBaHbl IIen[ I4

3aqarkr xJroplrpoBanvrfl 4aH6ypurosofi py,qbl, TaKx(e orpalKeHa HaYrlfafl, HoBH3Ha'



[paKTr,rqecKa{ 3Haqr,rMocrb, fiyc.rrvKarlvu, anpo6a\vrfl, pa6orbr, nr4qHbrfi BKnaA

aBTOpa r4 oobeM Ar4ccepTarlr4t4.

Ile.nu Arrcceprarluonnofi pa6oru 3aKJrroqaercfl n pa:pa6orKe xnopnofi

TexHoJrornu uon1..{eHLrr 6opHux coe4zneuufi u3 6opocunzKarHblx pyA

M ecropox Aeauit TaAxrarucraH a.

B coorBercrBLrn c [ocraBJressofi rleJrbro, -flrvir4osrrNt lI.M.

Ar,rccepraqzounofi pa6ore perxeHbr cneAyroqve s ilaqni

r43yqeHbr Qu:n.recrlre 14 xlrMr4qecKue csoficrea 6opocnruKarHblx pyA;

c rroMorrlrrc P@A, ATA r4 xLrMrlrrecKoro anaJru3a uccJreAoBaHbr r{cxoAHble

BerrlecTBa, rroJrylpoAyKTbr 14 KoHeqHbre npo.qyKTbr;

orrpeAeneHbr saz6oree parlLroHanbHbre [apaMerpbr Hlr3KoreMlleparypHoro

xJropHofo p€BnoxeHr4.rr ;

uccneAoBaHo xnopHoe pa3noxeHkre 6opuoro cbrpbr u 6opHoro KoHIIeHTpara;

r43yrreHa KLrHeTvKa rrpoqeccoB xJropHor"o pa3no)Ke}Ililfl oopocr4nr{KarHblx pyA;

pa":pa6oranu [pr{Hrlunr4€urbHbre rexHoJrorurrecKr4e cxeMbl nepepa6orrcrz

oopHofo cbrpbq r{ efo KoHrIeHTpara Mero.qoM xnopupoBaHHr;

AaHa cpaBHuTerrbHafl orIeHKa Kr4cJroTHofo r,r xJropHofo pa3noxeHl4t oopHofo

cbrpbr.

B uepnofi rJraBe paccMorpeHbr lrMeroulnecr B JlnTeparype AaHHbIe o

6opnrrx Mecropo)K4envflx, xapaKTepucrvKa MurHep€L[on u cnoficrBa gJIeMeHToB

IIIA uolrpynnbr, MeroAbr uepepa6orKr,r Mr{HeparrbHbrx n 6opco4ep)Kalqnx pyA,

KrlcJrorHoe pa3no)KeHrae 4aH6ypnroB Mecropox{AeHr4r Ar-Apxap Ta4xnKncranav

MeroAbr ronyqeHr4r xnopuAoB eJreMeHroB IIIA rroAlpynrrbr. Ha ocHoBe

nrrreparypHoro o6sopa cAeJraHbr coorBercrByrcurr4e 3aKJrrorreHprfl 14 o6ocuonasue

uo nrr6opy reMbr Ar4cceprarluonuofi pa6oru.

Bropan rJraBa nocBqrleHa oKclepr4MeHra-usnofi qacrLr. B nefi

paccMoTpeHbr MeTOAHKLT SKclepuMeHTa H xuMr4qecKofo aHaIrr43a, xapaKTepKcTr4KlI

6opHoro cbrpbr vr 6opnoro KoHrleHrpara Mecropo)KAeHvrfl, Ar-Apxap,

r.rccJreAoBaHHbre pa3nr,rrrHbrMn MeroAaMr{ xr,rMr4rrecKux aHanH3oB. Oupe4eJreHbr



xuMl4qecKl4fi kr MLlHep€uoruqecKnfi cocraB r{cxoAHoro 6opnoro cbrpbr Lr ero

KoHIIeHTpara, I43nox(eHhl pe3yJrbrarbr P@ u AT aHaJrrr3oB Lr noKa3aHbr

BeporrHocrr,r rporeKaHlrr pearqufi xnopr4poBaHnfl. gan6ypurosofi pylrr 14

KoHrleHrpara no r43MeHeHvro BeJrr4rrzHbr oHepruu lu66ca (AG).

B rperrefi rJIaBe I43JIoxeHhr pe3ynbrarbr xnopHoro pa3Jro)KeHrrt

I{cxoAHoro 6opnoro cblpbt 14 ero KoHrleHrpara Mecropo)KqeHufl, Ar-Apxap.

I,'I:y.rena KLIHeTI,IKa xnoplrpoBaHvfl. o6oxxeHHoro 6opocznvrKarHoro cbrpbr H ero

KOHIIeHTpaTA 14 OlpeAeneHbr sHepruu aKTHBa\vr4 rrpoqeccoB r,rx xJropr4poBaHnfl..

Pa:pa6oraHa rIpLIHIIIiluaIrbHafl TexHoJrorrlrrecKar cxeMa rorraurercHofi

uepepa6orrcu 6opocunuKarHbrx pyA Mecropox1eHr4fl, Ax-Apxap xJropHbrM

cllocoooM.

Hayuuan n upaicrHrrecKafl 3HarrnMocrr pa6orrr.

B pa6ore aBTopoM c LtcrroJrb3oBaHr{eM Sz:raro-xnMr4r{ecKlrx 14

xpIMHTIecKLIX MeroAoB aHaJru3a (POA kr ATA), ilepMaHraHaroMerplrv,

oopa, x{eJle3a Ll

.flrzuonrrrra lI.M.

KoMnJIeKcoHoMerpI4pI, uraruennofi Qorouerpura vr poAaHoMerpvr4 paspa6oraH

xlopurtfi cnoco6 nepepa6orxra 6opocr,rJrnKarHhrx pyA c rronf{eHr4eM xnopr,rAoB

€LrrroMlrHlr.rr. B pe3ynbrare npone4€HHux r4ccJreAoBarruit

lonyqeHbr BDKHbre pe3ynbTaTbr, KoTopbre rrMeroT He ToJrbKo

Teoperl,IqecKoe, Ho LI 6omruoe HayqHo-[paKTlrqecKoe 3HaqeHlre. ,{uccepraHToM

paspa6oraHa IpHHIIzuuaJrb:rrar_ TexHoJrorr,rqecKafl cxeMa nepepa6omz

6opocnluKarHoro cbrpbfl xJropHbrM cnoco6ou.

Pesyrtrrarrr IaccJreAoBannfl MoryT 6urr ncnoJrb3oBaHbr rrpvr [onyrreHlru

p€BnI4qHbIX npoAyKToB 143 6opocurnKarHbrx ra 6opaurbrx pyA TaAxrarzcraHa.

CreneHr o6ocuonaHHocrn HayrrHbrx noloxcenufio BbrBoAoB \r

peKoMeHAarlufi.

Anrop AocraroqHo KoppeKTHo r,rclonb3yer Lr3BecrHbre Hayr{Hbre MeroAbr

o6ocnonaHrlt noJIyqeHHbIX pe3ynbraroB, BbrBo.qoB rr peKoMe:a1a\uit. -flruNaoeHNa

fI.M. n pa6ore LI3yqeHbI 14 anaJrv3rlpoBaHbr t43BecrHbre AocrLrxenufl, s o6racru



nepepa6orKl4 6oparHblx pyA r,r reoperr4qecKr4e rroJro)KeHufl Apyrvrx aBropoB rlo

Borrp ocaM nepepa6 oTKr4 6 opocr.rJrr,rKaTHo f o c brpbf, .

llayvHan HoBr3Ha pa6orrr 3aKJrrcqaerc.rr B rl3yqeHr4u uepepa6orrz

6opoczlnKarHbrx pyl u Lrx KoHrIeHTparoB xnopHbrM cnoco6orrr. VlccteryoBaHa

KI,IHerr,rKa xnop?rpoBalevrs. 6opHofi pylu 14 ee KoHrleHrpara. I4cuolrsyx

nonyqeHHble Kr4HeTr4qecKr4e AaHHhre, ycTaHoBneH MexaHlr3M rrpoTeKaHr4t

npoqecca xnopllpoBaHufl 14 pa3paooTaHa rrpLrHrlr4n?raJrblJas. TexHoJrofr,rqecKat

cxeMa rrepepaoorKlr ooparHbrx pyA.

Anropona pa6orn onpeAeneHbr orrrlrMurrrbHbre ycnoBkrf, pa3noxeHw, 6opuoft

pylrt u ee KoHrIeHTpara Ao v rrocne [peABapnTeJrbHoro o6xHra xnopHhrM

cnoco6ou u rloKa3aHbr nyrrr nonyqeHLrr 6opHofi Kt4cJrorbr v conefi Apyrr4x

oKctIAoB. I4zyuewa KuHerHKa npoqeccoB v BbrrrkrcJreHbr Kaxyquecr 3Heprr4r4

aKTIaBaIIVU xnopHoro p€Bno)Kenvrfl.6opnofi pyAbr z e€ xoHrleHTpara. VcraHonreHo,

rITo tlocJre rrpeABapr4TeJrbHoro o6xnra crerreHb r43BJrerrennfl oKcrlAoB 3aMerHo

BO3paCTaeT.

HayuHax HoBLr3Ha v [paKTr4qecKaf, 3Haqr4Mocrb pa6oru He Bbr3brBaror

COMHCHLIf,.

focronepHocrb pe3yJrbraroB pa6orrr o6ecneqesa

pa3nI{tIHbIX MeroAoB rzccneAoBanvrfl: peHTreHo$a:onoro, Ar4$$epeHrlr{zrnbHo-

TepMllqecKoro aH€Irrkt3oB u T.A. Brrno.qrr 6a:upyrorcr Ha [onyqeHHbrx

AI4ccepraHToM gKcrreplrMeHT€LrrbHbrx AaHHbrx 14 apryMeHTr,rpoBaHo o6ocuoBaHbr.

Jluqnoe yqacrue aBTopa cocrorrr B HaxoxAenuv cnoco6os 14 perrreHrrLr

rlocraBJleHHbrx 3a4a.r, nplrMeHeHrrlr gKcrrepnMeHT€urbubrx H pac.r6rHbrx MeroAoB

AIrfl AocrIDKeHLIt HaueqenHofi rleJrr,r, o6pa6orr<e, aHanr43e v o6o6u{ennn

[olryqeHHblx gKcrrepr4MeHT€rnbHbrx u pacu€rHhrx pe3yJrbraroB paborur, TaKXe r4x

ny6nnxaqura. (DoprvryJrr,rpoBKe u cocraBrreHvrr4 ocHoBHbrx noJroxertuir, r{ BbrBoAoB

Ar4CCepTarILrr4.

llo.ny.reHnue AuccepraHToM pe3yJrbrarbr ouy6ruroBaHbr B HayqHbrx

npr4MeHeHr4eM

)KypHilflax, peKoMeHAoBaHHbrx BAK MnnucrepcrBa o6pa:onaHraa v HayKr4



PoccrEficxofi @e4epa\prkr lr B Marepuanax pecnySlnKaHcKLIX I'I MeiKAyHapoAHbIX

ronsepenqufi. flo reiue Ar,rcceprarlura ouy6nuKoBaHo 5 crarefi u 7 resucos

AOKIaAOB.

O6uraq orIeHKa pa6orsr. [ucceprarllloHHaf, pa6ora flrurvrosa llapnusa

MaAauugoBprqa [peAcraBrqer co6ofi o6urrapHrtfi 3KcrIepI,IMeHTzLIIbHbIrI vr

Teoperlrr{ecrufi Marepr4uul, BbIrroJrHeHa Ha BbIcoKoM SKcnepLIMeHT€uIbHoM ypoBHe.

B pa6ore perrleHa Ba)KHa.f, sa1auA B o6nacru HeopraHl4qecrofi XHMHH.

llony.reHHbre pe3yJrbrarbr o6o6Uenbr Ha BbIcoKoM sKcrIepLIMeHT€tiIbHoM ypoBHe' LI

Teoperr,rqecKrre pe3ynbraTbr rlpeAcraBJlf,Ior co6ofi peIxeHLTe saxHofi HayqHo-

lpaKTr,rqecrofi 3a1aq{u,sHocqqefi cyulecrBeHsufi BKnaA B p€BBLITLIe KoMlrJlercnofi

uepepa6orKla Ml{HepanbHoro 6opocunzKarHoro cblpbfl .

flo pa6ore I4Merorcf cneAyroql4e 3aMeqaHr4fl:

1. Xelarelruo 6rrlo 6u rpuBecrr{ ra6nraqy crpyKrypHblx rI3MeHeHI4H

6opnoro cblpbt I,I ero KoHIIeHTpara Ao LI nocJle o6xura.

2. XelarelrHo 6rrno 6u

KoHIIeHTp ara vr3 6opnoro cblpbt.

KparKo npl4Becrl4 MeroALIKy ilonyqeHI4q

3. fnana 3, crp.62, puc.3.3 u 3.4 - KaK o6rgcHurb orcyrcrBl4e u3BJIetIeHI/Ifl

Al2O3 LI BbIcoKyIo cTeIIeHb I43BJIeqeHI,It oKcl{4on B2O3, CaO uFe2O3?

VrasaHgrre HeAocrarKlr He cHr4)calor oIIeHKy HayqHofi n npaKTlIYecroft

TIeHHOCTLI ALICCepTaIII{ OHHOIO 14 CCJIe,{OB AIJ|l'fl. IA ef o aKTy€uIbHocTII.

3arclroqenne. B qenoM aBropoM cAenaHa 6onruraq :aay-rtHafr pa6oTa,

KoTopaf, BH9SLIT secoNlrrfi BKnaA B KoMIIJIeKcHyIo nepepa6orry 6opocI4JIuKaTHbIX

pyl. Tarofi noAxoA flBrflercfl gKoHOMLltreCKI4 OnpaBAaHHbIM, nOCKOJIbKy OAHLIM I43

BaxHefirxr4x uanpauenuft r4ccJreAoBanuft B HaCTOflUIee BpeMs flBIIfleTCfl'

paspa6oga 6e:orxoAHbrx r,r pecypcoc6eperatoql4x rexHoJIorLIqecKLIX lpoqeccoB,

O6eCue.rLrBarOUr4X KOMTIJIEKCHOC IICIIOJIb3OBAHI{E cbrpbt. MarePualu

anrope$epara BrroJrHe coorBercrByror ny6nraraquflla 14 gKcrIepLIMeHT€uIbHbIM 14

reoperuqecKllM BbIBoAaM A?IcceprarluonHofi pa6omr. ArropeQepar orpaxaer

o cHo BHoe coAeplKaHLT e AuI c ceprallnoHHofi pa6 orrr'



!zcceprarlr4oHHyIo pa6ory

BbIrroJrHeHHoLr Ha BbIcoKoM ypoBHe

BKnaAoM e o6racrr HeopraHl,I.recKofi

,,{ucceprarlr4oHHatr pa6ora

npaKTr4r{ecrofi 3Haqr4Mocrr,r v anpo6aguu

coorBercrByer rpe6onanurM rryHKros 9-14 llonoxeHvfl. o rroptAKe rlpzcyx4envfl

yvdnux creneuefi, yrBepx(Aeunoro flocraHosJreHr4eM llpanurelbcrBa P@ or 24

ceurr6pa 2013 r. J{s 842, a

yveuofi crerreHn KaHAHAara

H eop f aHI,Iq e cKar xuMvrfl .

OQuqua.nrHufi orrIoHeHT:

KaHALTAaT XUMlrqeCKr,rX HayK,

.{LrpeKrop f ocylapcrBeHHoro

yqp e)KAeH ns <<L*fuI npoMbr rrne HHo crI,I))

MusucrepcrBa rrpoMbrrxneHHocrl4 H HoBbIX

TexHoJrorrafi Pecuy 6 r.urcu TaAxzxltcraH

floAnranuocrb rroArll4cb E. MrapeoeBa IIoATBep)KAaIo

Ha.ranrHr,rK orAena KaApoB f ocy4apcrBeHHoro

yqp e)KAeH us, <<IfWl upoMbl lxn e HHo crLI))

MunucrepcrBa rrpoMbrruJreHHocrrl LI HoBbIX

TexHoJrorufi Pecny 6 r'urcu TaAxuxucran

,4L" WC t'L 2015 r.

ee aBTop 3acnyxr4Baer

XUIMZqCCKI4X HAVK TIO

,fruuona lI.M.

14 rIpaKTI4rIeCKU

cr{uTato 3aKoHqeHHoLI.

tBJltlotqylocfl Aocrofr Hurr,t

n.M. ilo nayuuofr HoBLI3He,

HayqHbrx noroxenurfi BTIoJIHe

npuCpKA eHI4fl. euy uCt<Olr,toft

cneuu€urbHocrt4 02.00.0 1
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