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oQllqllarbHoro o[noHeHTa - AoKTopa rexHrrqecKrrx HayK, rrpoQeccopa,
rrpopeKTopa IIo Hayr(e H Mer(AyHapoAHbrM cBr3qM lopuo-
Merafl,ryprlrqecKoro nHcrrrryra TaAxlrnucrana Ha AHccepraqrroHHyro
pa6ory {rarvloea Ilapnura Magauunonuqa Ha reMy: <<X.nopnoe pa3Jro}r{eHHe
6opocu,rurcarHr,rx pyA TaAxurcncraHa), npeAcraBJreHHyro Ha coHcKaHrie
yv€Hofi crerreHr{ KaHAuAara xuMrrrrecKux HayK no cflerlna,'rbHocrn 02.00.01 -

HeopfaHuqecKaq xl. tMuq.
B ue4pax Pecny6rilxa TaANnrucrau riMerorcr 3Haqr,rreJrbHbre 3aJrexr.r

6opcogepNaIql4x pyA, cpe,qx Koropr,rx BaxHoe 3HarreHi4e r4Melor 4au6ypr.rrsr. 6op
14 ero coeAaHenur 6narogapr rzx yHr4raJrbHbrMrl cBoficrBaMrr HarxJrr,r rxrzpoKoe
npaKT[rrecKoe npr4MeHeHr.re. Cpe4u Hrax HailAeHbr BeulecrBa, [poqBJu]oulv e
uuru6upyrorque, rep6uqugurre, 6arrepzur{AHbre r.r AesuFrQrauupy}oulue ceoIcrea.
O6nacru npaKTl,iqecKoro rcnoJrr,3oBaHr4r coeArrueHuit 6opa o6uzpHu. OAHaro,
Ao cr{x nop 3Tr4 Mecropo)KAeHr.r-s B cB.s3t4 orcyrcrBr.{r pa3pa6oraussrx rexnolorufi
ux nepepa6orKrr ocralorcs He r4crroJrb3yeMbrMri. B sroi cra:u paspa6orxa
eQQerrraeuux cnoco6os nepepa6orr<z 6opco4epNaulr4x pyA - 4au6ypuroe
{Brterc{ axrya.nruoft saAaqefi corperueuuoi xr.Mr4qecKoi nayru. llocraBJreHHafl
npr,I BbrnonHelom rvacepraqrzonsofi pa6oru 3a4aqa sBrrsercr qacrblo Hayr{Horo
HanpaBJreHr,rr, Koropas ycnerxHo BbrnorHqercs n la6oparopnr.r <KounnexcHoii
nepepa6orxu Ml4HepaJlbHoro cbrpbr r,r orxoAoB)) l4uclutyla xut tuu utut. B.\4.
Hururuua AH PT.

Crpyrcrypa, coAeprxaHr.re u o6r,inr pa6orr,r. .{uccepraqua cocro}lr }.r3
BBeAeHi4r, rpdx ocuonuux rJIaB, 3aKrror{eHr4r, BbrBoAoB u cnucKa qurr.rponauuofi
rlrreparypbl uz ll3 sauveuoeanufi, H3JroxeHa na l02crpanuuax KoMnblorepHoro
Ha6opa, BKJrrorraer 24 pucyuxa rz 9 ra6nuq. Bo BBeAeH[H o6ocHosaHa
aKTyaJrbHocTb TeMbr, csoprvrynupoeaHtr uei[r h 3a4a'uv xnopr4poBaHuq
aau6ypxrorofi pyarr, TaKXe orpaxeHa Hay.u*afl HoBlr3Ha, npaKTr4qecKat
3HarrfiMocrb, ny6tuxa4uu, anpo6auuq pa6orr,r, lnqssrfi BKnaA aBTopa u o6r€lr
A14CCepTarIr{14.

Ile.n r pa6oru 3aKJrroqaercr e pa:pa6orxe rexHor'rorr4r4 noryqeHur 6opnrrx
coeguHeHufi us 6opoculrzr<arHbrx pyA MecropoxAeH uit T aplxuxucraua.

B coornercrBrzu c locraereHHofi r]enbro B ,4t4 cceprarlr.roHuofi pa6ore
-firfl N,toe srN4 lI. M. peurenrr cJ.reAyroulr4e 3aAa q fi :
- r43yqeHbr Quszuecxue ta xr4Mr{qecKue csoftcrsa 6opoculuxarubrx py.4;
- c noMorrlrrc P@A, ATA r xuMr4qecKoro aHarv3a uccreAoBaHbr lrcxoAHbre

BerrlecTBa, noJry[poAyKTbr r.r KoHelrHbre rrpoAyKTbr;
- onpeAeJreuu nau6olee parlr4oHaJrbHbre flapaMerpbr Hr.t3KoreMneparypHofo

xJropHofo pa3roxeHr4q;
- uccJreAoBaHo xJropHoe pa3JroxeHr4e 6opnoro cbrpbr u 6opuoro KoHrIeHTpara;

r43yr{eHa Kr4Her[Ka npoqeccoB xJropHofo pa3Jroxeuu{ 6opoculurarHlrx pyA;
pa^:pa6oraurt nprinrlr4n14aJrr,HLre rexHollorzqecK14e cxeMbr
6opuoro cbrpbr n efo KoHueHTpara MeroAoM xiropr4poBaHr4r;

nepepa6orrrz



- raua cpaBHr,rreJrbuar orIeHKa Kr.rcJroruoro ,r xropHoro pa3JroxeHr4.rr 6opuoro
cbrpbr.

B nepnoft nflaBe Ar4ccepraquoHuofi pa6orbr - o6:ope JrureparypLr,
-flravoebrra lLM. Ha AoJrxHoM ypoBHe npoaH€riru3rrpoBaHa r-iMerouvec B
nl4Teparype AaHHLre no Qusrzro-xt4 Mr4 qecKr,rM csoficrea\4 coeguueunit 6opa u
6opcogepxarqr4x Mr4Hepa;rbHbrx pyA. lloapo6so npe.qcraBJreHbr AaHHbre no xr4Mr4a
rIrApHAoB, KacJropoAHbrx coeAnsesnfi i{ faJroreHvAoB 6opa. Oco6oe BHuMaHr,re
yAeneHo 6opE.qau MeraJrr'roB 14 crpoeHuro 6oparuouon rar e rn€pAofi $a:e, rax r.r
B BoAHbIx pacrBopax. 9acrr o6ropa Jrureparypbr nocBquleHa 6opcogepNarqralr
Mr4Hep€uraM r.r cyulecrByrournlr cnoco6aM lix [epepa6orxu. Ha ocHoBe o6sopa
Jrr4TepaTypbr ALrccepTaHToM cAenaHbi coorBeTcTByrolqi{e KoppeKTHbIe BbrBo,ubr o
rlenecoo6pa:uocrr4 npoBeAeHur qelreHanpaBJreHHbrx uccneAoeaHr-ifr no reMe
AHCCepTaUr4r.{.

Bo nropofi rJtaBe Ai,rcceprarlr4r4 - gKcnepr4MeHTaJrbHas qacrb,
no4po6uo orrr4caubr r{cnoJrb3oBaHHrre e pa6ore Mero,qr,rKu. B vacruocru, onucaHrr
MeroAI4KIr olpeAeireHuq 6opa, ranlqlrl, arrroMrrrLtfl, Karrrlfr, Harpvs,, xnopul-
I4OHOB. llpelcraereuri cBeAeHr4r no MeToAaM rrpoBeAeHr4t
peHrreuorpa$uqecKuM a AeprrBarofpaSu.recrux r4ccJre.qoBaur4 a .4aH6ypuroeofi
pyALI H gau6ypu'roaoro KoHueHTpara 14 rroKa3aHlr BeposrHocru nporeKaHr4.s
peaKl1xr4 xJropr4 poBaHr4r gau6ypuroeofi py4u 14 KoHrIeHTpara no r.r3MeHeHulo
Benr4quHbr 3Heprr4r4 fa66ca (AG). flpe4crae,renu AaHHlre ro pacqery
seo6xoArzvoro KoJrr{qecrBa xnop r-a3a,4rq pa3,'roxenut gau6ypuronofi pyAu u ero
KOHUeHTpaTa.

flo AaHuuu peHrreuoSa:oBofo aHa.rrr43a ycraHoBreHo, qro ocHoBnbrMr4
pyAoo6pa3yronlr4Mr,r Mr4Hep analu gau6ypr4ToB sBrqrorca: gan6yprzr ,{arorr4r,
rpaHar, flupoKceHBr, rr.lApocnroAa (rznu re4eH6eprur), uouruopr,rJrJrouur, KaJrbrlr]r,
KBapIl H Ap. floKa3aHo, .rro 4au6ypuroB€ur nopoAa B vHTepBane revneparyp 950-
1 020"C nocrereHHo flpeBpauarorcf, B JrerKoBcKpbrBaeMyro Qopr"ry. Buanrieno,
riro npu reMrreparypax 950-980'C AaH6ypr4r pa3Jraraercr c o6pa:onauueu
4u6opara KaIbIILLs CaO ' BzO:, cLtJrLrKaTa KaJrLrIur CaSiO:, r4 KBapUa s - SiOz.
flpe,4:roNeHu MexaHr43MEr repMonpeBpauesuh qarotura, KaJrbrlr4Ta, rpaaara,
nr4poKceHa, rr4Ap06opaqr4Ta.

Tpersa rJraBa 4uccepraqraoHuofi
pa3JroxeHr4ro u cxo4uofi pyAbl AaH6ypr4Ta
KoHrleHrpara. llpu 3ToM, Ar4ccepraHry
e:a ra N{oaeficrsrzl 4aH6ypraronofi pyatr u ero
qro [pr4 o6pa6orre ra-:oo6pa-:Hrrrra xnopoM frpoucxoAr]T xr{Mr.rqecKoe o6oralleuue
pyA6r 3a cudr yc'rpanesus 6amacrsofi npuuecu SiO2. I4syveHa 3aBr4cuMocrb
creneHrz r.{3BreqeHrzs oKcr.r.qoB prAa gneMeHToB u3 cocraBa ucxo4Ho[ py4rr
gau6ypura or prAa Saxropon: reMleparypbr, npoAonxr4reJrrHocrlr nporexaHlrq
npouecca t,t pacxoAa xJropa. VcrauosreHo BItr4s:aue AI4cnepHocrr.i qacrr.ru

4au6ypr.iroeofi py.qbr Ha cKopocrr [poreKaH[r npoqecca efo B3auMoAeir.crsus. c
xJlop-fa3oM. Onpe4eleuu orrrr{MalrbHbre ycJroBrrr ocytuecrBreHur xlopuoft

pa6orbl flocB.rueHa xJropuoMy
MecropoxAeHur Ar-Apxap u ero

yAarocb BETTBHTb MexaHr.r3M
KoHrIeHTpara c x:ropoM. floxasaHo,

o6pa6orxz gau6ypura B 3aBr.rcr4Mocrr.r or pa3rrrr{Hux Saxropoe. Irl:yueu npouecc



a3.THOKr4CrOro pa3noxeHar npeABapr'r reJ'Ib'o o60xxeHHoi pyrbr Aa*6ypr4Ta.YcraHos,'IeHrr coorBercrByloulr4e 3aKoHoMep'ocrz B 3aBv caMocrI,I creneHr.l
i , ,3BJICTIEHIZ' OKCI{.qOB XCJIE3A, AJIIOMI4H}I', 6OPA U KAJILII ', I43 COCTABA 14 CXOAHO.Oo6oxNeuHoft aar6ypuroeofi py4u efo' KoHqeHrpara or reMfleparypbr,nporonxareJrbHocra npoqecca H no3r4 poBKr4 yrJ,r, B rxr4xre. VIcctrcAosauaKr4Herr4Ka XJrOpHofo pa3JroxeHr4r rrpeABaprzrenbso o60Nxenuoro raH6ypr.ra. IIo
raHfericy yfJla nprMbrx ra sLtc l .r  i \4 0crefi  rg K-_.t yT) Bbr..r14 c., leHbr )Hepfun u *r,  uu u",
[poLIeCCOB pa3J'roxeHr'rq 4aH6yparonofi pyrb] ]1 efo KonrreHTpara. HafigeHu3aKOHOMepHocrr4 no3Bonqloulve no'ryqr4Tb ansop^aaqrzrc o MexaHn3Me xJropHofopa3no)r{eHr'rr 4au6yprzron Lr ycraHoBneHHbIX nocneAoBareJI'HOCTLl rporeKar{H,npouecca' llorasauo, rrro KrzHer'rrecKr4e Kpr4Bbre yAoBJrerBopr{TeJrbHo
on14cbrBaroTc.s ypaBHeH14eM nepBofo noprAKa.

Caeaaussre aB fopoM BbtBoAbr coorBercrB.

_ Huy,";;;;;il;";;;;',",'"ffff:tr?H#:Aricceprauu,
B pa6o're aBTopoM t4cnoJrb3oBaHbr su:rxo-xrzurzqecKrze t4 xaMr4qecKaeMerorbr a{aJrr43a, TaKr,ie KaK pOA, 

ATA, napru"aunuroMerpHr,
KoMnneKcoHoMerpar, [J]aMeHHa, Qorouerpua a poAaHoMerpua. !l pe:y.lrsrarenpoee4eHurrx ucc:reroeauuft _f,ruMosrrl4 fI.M. nony.reH Baxgbre pe3yr,rbrar6r,r{oropbre r4Meror He ronbKo reoperr,qecKoe, Ho 14 60,riuoe nuy"no-niunrr4r{ecKoe
3HaqeHrze' BaNsrru [paKTr.rqecKr4M aCr]eKTOM Ar4.CeprauaoHuori pa60rtr flru'tosafl'M' qeJrqercr ro, qro paspa6oraHual rexHoJroruqecKar cxeMa roulrercuoinepepa6orxa 6opnoi pyABI MecropoxAeHar Ar<-Apxap no3BoJrrer roryqLrrr,TaKOe [IeHHOe xr4Mr'rqecKoe coeAr4HeH,r, KaK 60puar Kric!.rora. rlonfueuurre
AHCCEPTAHTOM KI{HCTAqCCKIJE TAHH'IC MO.YT CJ'YXUT B KAqCCTBC CNPABOqHOIOMarepr{aJ'ra' Pe:y:*rarrr pa60ru voryr 6rrrr ucfroJrb3.BaHEr ,,pr.r co3AaHU r.irrpot4 3BorcrBeHHbrx npeanpnxruk nporr 3Bo.qrurax 6opnyro Kuc!,ro.l.y u6opoco4epxraulux coe4uueHrefi. {aHuue loJ,ryqeHHrre rxccepr.aHToM,HecoMHeHHO' aailayr [pr'iMeHeHr4r n yue6uorr.r npoqecce Bbrcu]ux yve6nuxsaeegeua', np, qreHuu nerqufi a npoBeAeHaz na6oparopnrrx :auiru, noHeopfaHaqecKofi z Sa:rzuecrcoit xurvtuu, a raKxe ro xuMr4 r{ecKo, TexHo,lofr4u.

Bce ocuogurre BrlrBoAbr 6a^:upyrcrca Ha noryrrenHr,rx rr4 ccepraHToM3Kcnepr.rMeHTaJrrrHbrx IaHHbrx 14 apryMeHTHpoeauo o6ocnosanrr.
Taxav o6pa:oM, trpeAcraBreHHa, _f,ruMoelrN4 I I.M. alrcceprauaoHHa,pa60ra rBJ'rrerc.s 3aKOHr{eHH6rM HayqH6iM uccreroBaHr{ev, roropr,rfi BHOCT4To[peneJreHHbr[ sKran s o6racrz aeoprauuvecroi xr4M.,U rz rexHoJrof'r.rnepepa6orr<n M14HeparbHo_cbrp6eBbtx pecypcoB.

Crenerrr o6ocHosaHriocr' HayqHbrx nourolteullii, BbrBoAoB H peKoMeHAaqr.tii
Anrop 4ocraror{Ho KoppeKTHo acrro!.r63yer a3BecrH6le HayrrHrre Me.roA6ro6ocuosaHaq floryrreHHbrx pe3y!.rbraroB, B6rBoIoB H peKoMeHrarltri. An.roponrfi3yqeHbl I{ aHaJI 3I4poBaHi,I I{3BecrHbIe Aocrl4xeHhr 14 Teoperl,Iqec*I4e noroxeHr.i,

Apyrax_aBropoB rro Bonpocarra repepa6o:rxrz 6opco4epxaqero cErpbr.
Hayvnan HoBu3Ha pa6orurcunnauuar"" B ToM, r{To t4 3yr{eHbr cnoco6rrnepepa60rrcn 60poculararu6rx py,4 14 r4x KOHrIeHTparoB XnopHLrM Mel.oloM.
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l . B nuteparypuol,r o6rope Ha Harx B3fnrA npr4BeAeHbr He Kacaroullzecr reMbr
At4coepralrnu aHaJrr.t3br (xar< xapaxrepLr}TuKa coeguueuufi 14 MrrHepaJIoB tafirrufl,
uHALrs. u :rwttun).
Ha ualr B3fJrrI TepMorpaMMa gau6ypNronoi pyAbr r4 ero KoHrleHTpara
nprzBeAeHbr He noJrHocTbio
B crp. 5 1-53 nprzso4r.rrcs r43Becruue $a:uxo-xrrMr4qecKr4e xapaxTepucrrzKr.r
xropa. Ha Harrr B3DrrA AocraroqHo 6rrlo 6u cc;rJrarEcr Ha rr,rreparypHbre
.UAHHEIC.

4. B pa6ore He nprrBe,qeH oKoHoMrzqecKuir. asanuz BHeApeHnr pe3yJrbraroB
HCCJTeAOBaHnT B npor.r3BoAcTBo.

5. B nrateparype i,rMelorcr He3Har{r,rreJrbnrre ouu6xu.
Vi<a:asuue HeAocrarKr4 He cur4xaror oIIeHKy nayunoft i.r npaxruvecxofi

rleHHocTrz Ar4ccepTaur.roHHofo uccrre4oBaHl4fl., ero aKTyar'rbHocTr4 14
apryMeHTr,rpoBaHHocrr4.

3ar,rroqenue, Marepualu aerope$epara
ny6,ruraqurlr a 3Kc[epaMeHTaJrrHbrM 14
Ancceprarlr4oHuoi pa6oru. Anrope$epar Ar.rcceprar_Ir4r4 orpaxaer ocHoBHbre
colepxaHr{r ArrcceprallnoHnofi pa6orrr.

B rlelorrl, aBTopoM cleJraHa 6olriiras HaysHas pa6ora, KoTopar BHocHT
necolrui BKJran B KoMnJreKcHylo nepepa6orxy 6opoculuxarnrrx py4. Taxofi
noAXoA flB freTCq 3KOHOMT4 qecKr4 OnpaBAaHHbrM, nocKoJrbKy o,4Hr{M 113
saxHeftur4x nanpaaleurafi uccle4oaanuft B Hacrorlqee BpeMr sBrflerau
pa3paooTKa oe3orxoAHbrx N MAJIOOTXONHbIX pecypcoc6eperaroiqux
TexHororl4r{ecKlzx flpoueccoB, o6ecnevunaroulux rIoJIHoe r4 KoM[JreKcHoe
HCIIOJrb3OBaHrre cbrpLq.

flpegcraaleuutrfi r pa6ore srcneprauenralluufi u reoperuuecrrzfi
Marepr.raJr Aaror ocHoBaHr.rr yrBepxAarb, r{To AlrcceprallaoHuat pa6ota .frlrMoea
fl.M. no nayvnoft HoBr.r3He, npaxrnuecxofi 3uairr4Mocrr4 u anpo6aryuu Hayr{Hbrx
noroNesrafr Bnor'rHe coorBercrByer rpe6onauuaM nyHKToB 9-14 floroNeu[q o
nopflAxe npucyxAenrzr yveur,rx crenenefi, yreepN4euuoro flocraHonJreHueM
flpanurerrcrea P(D or 24 ceu'rx6px 2013 r. Ns 842, a ee aBrop 3acnyxuBaer
npucyxAeHlrr euy zcxovoi yueHoft crefleHr,r KaHAr.rAara xuMr.rqecKr.rx HayK no
cneuuar'rbHocru 02.00.0 I - HeopraHr4qecKar xr4Mr.rr-

OQuquarsurrf i  onuouesr:

AoKrop rexHr.rqecKrix HayK, rrpoQeccop, npopeKTop no HayKe
I{ MeXAyHapOAHbrM cBr3sM I OpHo-MeraJrJrypf[qjgKofo

r.iHcTr{TyTa I aAXaKI4CTaHa Pa:uKoe 3.A.

floAl u u uocrr no4nucu 3.
Hau.or4ela rcagpoe fopu
rzHcrr.rryra Ta4Nnxiz

BIIOJIHe COOTBeTCTByIOT

TeopeTarIecKI4M BLIBOAaM
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Cynefivauona H.A.


