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Qe4epa"rrbHoro rocyAapcrBeHlroro 6roAxerrr q yqpelKAeHHfl

B brcru ero o6 pas oB aH I,Iq <<MarnHToro p cKuii l-o cyaa ecr(uId yHI{BepcureT

!uccepr ar\vrfl. <<MuuepaJroro-TexHoJrorr4qecKue oco6euHocrl4 )I(9JIe3o-TI'ITaHoBbIX pyA

MeAeeAeBcKoro Mecropor{AeHr4q)) BbrrrorrHeHa Ha raSegpe o6orarueHu-s norIe3HbIX

I4CKOIIAEMbIX.

B neprzoA rroAroroBKr4 Azccepr arryv coucKarels Ko:rI(oBa Maput Cepreeeua pa6oralla B

SeaepanbHoM rocyAapcrBeHHoM 6roANerHoM o6pa:onareJlbHoM yr{per(AeHHI4 BbIcIIrero

o6p*ou aH4fl, <Marguroropcrufi rocyAapcrseHurrfi TexHl{qecxufi yHl4Bepcl4rer HM. f . 14.

Hocoea)> na rcacfeApe reoJrorurr, MapKrrrefi4epcroro Aena ra o6brarqeH:ar- ilorIe3HbIX HcKorIaeMbIX

crapIIII,IM IIpeIroAaBarerleM.
B 20ll r. oKoHr{r4ra QeeepanbHoe rocyAapcrBeHHoe 6ronx<ersoe o6pasonareJlbHoe

yqpex{AeHr4e Bbrc[rero upocpecclroHanbHoro o6pa: oBaHkrfl <<MarsuroropcKrafi rocylapcrBel{Hltfr

TexHur{ecrufi yHr4BepcuTer uM. f. 14. Hocosa)) ilo cneqza[bHocrl4 <O6orauleHl4e rIoJIe3HbIX

r4cKonaeMbrx)). B 2017 roAy oKoHqr4ra 3aor{Hy}o acnl4paHrypy B SeleparbHoM

rocyAapcrBesrroe 6roAxrerrroe o6pa:onareJrbHoe yqper(AeHHe BbIculero o6pasonaHvrfl'

<<Maruuroropcrufi rocyAapcreeHHrrfi rexHr4qecxufr yHI,IBepcI,ITer HM. f . 14. Hocosa)) ro

cneur4a,rrbr{o crr4 25 .00 .1 3 O 6orau{eH}I e n or e3 H bIX pI cKorl aeM bIX .

yAocroeepeHge J\b145 or 10.08.2020r. o cAar{e KaHilvAarcKHX 3I{3aMeHoB BbIAaHo B

@e4epanbHoM rocyAapcrBeHHoM 6roAxerHoM yr{per(AeHue HayKI4 <<Izlucruryr reoJIorI{14

pyAHbrx MecropoxrAeuufi, rrerporpaSuu, Mr.rHepanorvvr tr reoxI4MHH)) Poccufictcoft aKaAeMHH

rrayK.

I{ay.rurrfi pyKoBoAHTeJrb - AoKTop reonoro-Mr4Hepanorl,IqecKux HayK, fop6aroea EreHa

AlexcasApoBrra (@eaepaJrbnoe rocyAapcrBeHr-roe 6roAx<erHoe yr{pe)KAeHl4e <<Bcepoccufi'crcufr

Hayr{Ho-uccxeAoBareJrbcKui,t urtcrr{Tyr Mr.rHepaJlbHoro cblpbq rarrl. H.M' oeaoPoBcKoro)) (ofBy
( B I4M C >), saue cruTeJrb 3 aB eAyrorqe ro M I,IH ep ax o rI4qecKHM orAeJIoM .

flo nrorau o6cyiKAerrr{fl npr,rHrITo cJreAylouee 3aKJIIoqeIrHe:

o6'sexroN{ trccJreAoB:lrrr.rfl qBrqrorcq BKparJreHHbIe rI4TaHOMafHerI'IToBbIe u HJIbMeHVTT-

Tr4TaHoMargeruToBbre pyar,r MeAeeAeBcKoro Mecropo)KAeHI4q Kycraucxo-KonaucKoro

ra66poeoro Maccusa IOxHoro Ypara.
ArcryarbHocrb I{ccJreAoeartufr. TurauoiraafHerl4ToBbIe, UJIbMeHI4T-THTaFIoMafllerHToBbIe

vr cyulecrBeHHo r4JrbMeHr4ToBbre, 3aKJrroqeHHble B ra66poHAax, cocraBrltllor 25,3oh 3anacoB

Mecropo>xAeurafi TuraHa PO. Ao6brqa raKr.rx pyA, accoul4l,IpylotuHx c ra66por4ila}/'n,Ile BeAerct{

B CB13H C OTCyrcrBHeM BO3N{O)r(HOCTr4 BbrAereHHq r(OHAI{III4OHHO|O }I(ere3Hofo KoHueHTpara'

yAoBrre.rBoprrourero rpe6onaHr4qM AoMeHroro npol43BoAcrBa (Brrxoncrcuit', Turyrron, 2003)'

CrOX<rrOCTb BOBJI ET].CLIVfl TUTAHOMAfHETHTOBbIX H I'IIIbMCHHT-TI4TAFIOMAfHCTOBL'IX PYA C BbICOKI4N'{

coAepxaHr{eM TiOz B rrpoMbrrxJrenHoe ocBoeFrne 3aBncvrr or oco6esnocrefi Nlopcpo'rrorl'IH

pyAHbrx MlrHepaJroB, rrx rpaHynqpHoro cocraRa, crpyKrypnofi 14 Sa:oeofi HeoAllopoAHocrH

M14I(pOafpefaroB TUTaHOMafFIerl4Ta, ferepofeHHocrl4 x!IM14r{eCKOfO COCTaBa MafHerHTa'

orsocr.rre:1,rror.i HrrreHcr4BHocrr4 rrpeo6pa:oBalrHfl (arracpu6o nv3a:lxLr' xropvrrv3a]lxv vr

Mapr''r43aur.r.r N{HrrepaJroR pyAbr) (Malrturee, flaureleen, fl:rc, 1934 Marstutee, 1951;

Oor,rHurrx, 1980; IllrefnO.pi. 1959: flaporon, 1988, 2013, 2014. IIlr'rnuon, 2009.2012,

XoroAHos, 20 12,2016; Maxees 20 15,2016; Oepurrarep, 2005; llonoe, l9B4; Kapnoea, l9l0;

I-{eerxon, MrcHuKoB, IJ-{euo'txvrr7a, 1965; IO4HH, 1 987)'

Kpv crarJToxr4MHr{ecK14e r4 rr,ropq]ocrpyr(Typ}rbre xapaKTepHcrI'{l{14 MI4IIepaJIoB }lteJIe3O-

Trr.rarrollblX p),A otrpeAenrrror' ].rx rexIloror14tlecI(t4e ceoftctna, TaK14e, KaK M14KporBepAocrb
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(fepacrauon, 1 983 ; O>xor vHa, 2007 ; Bucrpon, flupotoe, 2013) u yAenbHas MarHI4rHa-s

BocnprdgMqlrBocrs (Cnrrzr , 1,962; 3afiueea, gepHrtrlreBa, 1979; Tuxa4:yt'ttl, 1983), JIe)KaIuue B

ocHoBe npr4rrur4rrgarrbr-roro nsr6opa cuoco6oB [epepa6orxu )KerIe3o-THTaHoBbIX pyA. Izllteuuo c

3THX ilOguqufi 6srru npoBeAeHbr KoMrureKcHbre r{ccneAoBa[Vfl IIO I43yr{eHU}o MHHepanofo-

TexHorrorur{ecKux oco6euuocrefi pyA MeAseAeBcKoro Mecropo}I(AeIlur, ocro)I{HeHHbIX

TIO CTMAf M ATI{I{ECKI4MLI TIPOUECCAMI4 .

Hau6onee BarltHbr e HayqHbre pe3yJl brarbl, troJryqeHHbl e cold cKareJI eM :

Btrlaueuo, qro rnfl Tr4TaHoMarHerurosofi pyaH xapaKTepHa cpeAHtItI orHocHTeJlbrlaq

r4HTeHcHRrrocrb rr3MeueH:zfl, )-\Irfl I4rbMeuHT-THTaHoMarHerl{rorofi - BblcoKat'

frasHsre pyAlrbre Mr4Hepanbr - r4rrbMeuuT H TriraHoMarHernT xapaKTepu3ylorcr Sa:on ofi, vt

crpyKrypuofi HeoAHopoAHocrbro, oilpeAerensoti esomouuefi rpoAyKroB pacnaAa rRepAoro

pacrBopa pr1a rrJrbMeHrrr-MarHerr4T v reMarI4T-I4rIbMeHI4T, ocro)I{HeuHofr npoueccaMu

Maprr4TI43arr1rkr vr 3aMeuIeHHeM BTopHr{HbrMH tfenrrauecKnMu MI4HepaJIaMr4. 3eorrcuzoHultfi

xapaKTep pl3Bvrrr4tr crpoeHuq pyAHbrx Mr4KpOafpefaroB ttpocJler{r4Baercs. B I{3MeIleI{H14

lnoprf o.rro t-t4H HJI I)M eI I I rr a vr x H Mnqecl(oro cocraBa MH HepanoB.

Pygrrtre MnKpoarperarbr Apo6leusrx BKpa[JreHHbIX TuraHoMarFIerI4ToBbIX v ITJIbMeHHT-

TprraHoMarrrernToBbrx pyA eo BFreurLreM MaTHHTHoM IIoJle BeAyr ce6g ilpaKTI{tIecKI4 oAHHaKoBo'

llpr H : 10 vrTn BbrAerrflercfl MafHr4THar cppaxuua, OJIO]I(eIIrIafl Ml4Kpoafpefa'faM14

THTaHoMarHerHTa pa3ngrrsofi crelleHr4 Maprr4TH 3arr:lrz c eilvH:zqHbIMH 3epHaMI4 uI JIbMeHHra. C

yBenr4r{eHHeM HanpsxeHHocrr4 MarHHTHoro rrors Ao 140 naTr cpparcuHtl npeAcraBJ'leHa

H.[r,\{eHLrro]v, c rroHr{)r(errHeN,{ KJIacca KpyrIHocrl4 cpuxcupylorcq MaprHTI43I4poBaHHble

Mr4KpOafpef aTbI THTatIOMaf HeTI4Ta.

oxuclzrgJrr,Hbrfi o6>rur MHKpOafpefaroB THTaHOMafller14Ta ilO3BOJItler yMeHbuJI4TL

crerreHb HeoAHopoAHocrr4 I4x MLrHepaJIL,Hofo v xnMuqecKoro cocraBa 6raro4apr

repepacnpeAeJreHr4ro 3JreMeHroB B ilpouecce AI4O0y3vvr v o6pa:oeaHHlo 6oree ycrofiuuBblx

Mr4HepaJrL,Hbrx 41a: - reMarr,rra, rceBAo6pyxura v pyrvra. YcraHoBreHo, LITO c yMeHbLUeHHeM

r(pyrrrocrH N,rarepvaJra 14HTeucHRHocrb upouecca rBepAodla:Horo npeBpalqeHprfl yBerll4ql4Baercs',

fro3ToMy ofrrr4MaJrbrrbrMr4 KnaccaM:a Anfl Aarrsefiuefi nepepa6orKl4 qBrqlorcs - 0,25+0,125 rraN'r

u -0, 125+0,01 1 nlv.
Heo6xollrMbrM BpeMeHHbrM rrHTepBaJror\,{ o6xrura flBIrfl.ercfl J2 'aaca, B TeqeHI'Ie Koropblx

rrpor4cxoAr.rr rpaKTnqecKr,r noJrFroe rBepAocf a:uoe rrpeBpaqeHue [epBI4qHLIX MHHepanoB e 6oree

ycrofrunnrre cpa:u, qBrrrour4eefl no 6olrurefi qaerv TBep/lbIMI4 pacrBopaMH Psna

nceeAo6pyr(Hr-rcMarHr v pyruJr-rrcen4o6pyKI{r. feuarur, KaK rpoAyKr npeo6pa:oBaHVs'

Maprr4Tr43r4poBarrHoro MarHerr4Ta, coAepxI,IT Ao 3,00oA AuoKcIrAa rI'ITaHa' Pyrur o6pa:yer

orpaH14LreHFrbre rBepAbre pacrBopbl c nceBAo6pyKI4ToM, qro tra6rtoAaercrt B npoAyKTax

TepMHqecxofi o6pa6orr<r,r pyau. YxpynHeHue Mr4KpoafpefaroB no3Borqer fipofHo3l'IpoBal'b

rroBbrIIIeHI,Ie HX pacKpbITVfl B TeXHOJIOfI4T{eCKHX npoueccax.

JITI'TTIOC YLIACTHE ABTOPA B NOJIYqEIIHI,I PC3YJIbTATOB, I{3JIOX{CIIIII'IX B AI'ICCCPTAt(UU:

Ocrrosoil pa6ortr rrocny)r(Hlr{ MarepllaJIbI, oro6paHHble Ha MeAeeleBcKoro

Mecropo)r(Aerrr4a. Bcero rpoaHaJrr43r4poBano ilopqAKa 180 nerporpacpu'lecxux 14

rrn.purpacpuuecKr4x aHaJrr43oB pyA 14 rrpoAyr(Toe o6orauleHufl, 6 peurreuorpacpHqecl(l4x ra B0

xuMur{ecKr4x aHzrJrr43oB, 600 3aMepoB MI4KporBepAocrI4 14 72 yAelluofi HaalnHrsofr

Bocnpr4rjMquBocrq. JILr.{uo aBTopoM [pou3Bo Anrraeo 3KcilepI4MeHTaJIbHa-s qacrb pa6orrt

varHrrrssrfi aHaJr.v3 \4 oKncJruTelsunrfi o6xrur. Pe:ylrrarst Hccre/IoeaHuir npeAcraBreHbl

aBTopoN{ B r}r.rAe yc'rrrr,rx AoKxaAoB rra xoucfeper{uuqx. llo pe:yJlbraraM I4ccJleAosa]H]1,ir rlo reMe

Ar4ccepr ar1p11- coBMec'rFro c KorrJreKTI4BoM aBTopoB ony6nzxoBaHbl 3 cla:tr.u B peIreH3HpyeMbIX

x(ypHanax, peKoN4 eI{AoBaHHrIX BAK.
Hayvuafl rroBlr3na. flpocJre)r(eHa 3BorrlorlHs rrpoAyKroB pacnax.a rBepAofo pacrBopa ptl4a

MarHerr,rr-r4JrbMeHr4T Ha ilpr4Mepe pyA MelseAeBcl(oro Mecropo)I(AeHHfl' BEIpall(eHHafl B

r43MeHeHr4r4 crpoerlHrr v cocraBa Mr4r(poafpefaroB THTaHOMafFIeTHTa B npoqecce LIX

co6H pa-r'elts s o ti ttepe KpI4cra-ilrlu3 al.]la:r,.

VcraHoeJTeHo BrrzrflHr4e 3JreMenroB-upr4r\,{ecefi Ha 3HaqeH14e crlI4HoBoro N{arFIarHoro

MoMeHTa rr,rrarr oMarr-r err{Ta pyA Mele eAeBcKo ro M ecropor(AeH I4q.



OnpeAeleuo [oBeAeHrre Mr,rKpoarperaroB TI4TaHoMarHerl4Ta pa3Hol4 cretIeHI'l

tl epe Kp 14 cratrJl H3 a\krv H M apTr4 Tl1l3ar\vv Bo B H e [II] eM M af H I,ITH OM II OJIe.

3xcnepuMeHTaJIbHo AoKa3aHa BO3MOlr(HOCTb HanpaBneHHofo H3MCHCHH-q

TexHonorr4rrecKr4x csoficrB pyAHbrx MHHepaJroB IIpI4 oKI4cJIuITe,IIbsov o6x<I,Ire KaK rpoAonxeH14e

rrpr4poAHbrx npoueccoB Mr4Hepanoo6pasoBaHVfl.. VcraHoerleHa 3aBHcl'tMocrb crpyl(TypHofr kr

xun4u.recxofi HeoAHopoAHocrr4 pyAHbrx MHHepanoB (rrllaxpoarperaroB) n paMKax

fpaHynoMeTpuqecKofo cleKTpa oT BpeMeHHofo HHTepBana oKHcJIIITeJILHOfO O6>rUra.

IlparcruqecKarr 3rraqrfMocrb. flonyuerrHbre 3KcnepI4MeHTitJIbHbIe AaHHbIe o xapaKTepe

pacKpbrTHs Mr4FrepaxE,Frbrx afpefaToB BKpaIIIeHHbIX ]I(eIIe3O-TI4TaFIOBbIX pyA MOfyT 6Strr

r4clrorrb3oBaHbr Arq o6ocHoBar{Hq KpynHocru H3MeJIbqeHvrfl B npouecce pyIorioAroroBKI4,

AHarrag pacrpeAereHuq pyAHbrx Mr4r(poarperaroB B npoAyKrax uarHnlHofr
(eler<rpouaruuruofi) eerrapar1:z^:a) ilonyqeHHbrx npl4 pa3HbIX 3HaqeHuqx HarlpsxeHHocru

MarHI{THoro rrolrq, no3BonuJr orrpeAeflnTr, orITI4Ma-lIbHbIe lapaMeTpbl cenexrunuofi uarHuruofr
cerapauvt4 ilnfl Rbr^e,'reHl/lfl Tr4TarIoMafrreTI4ToBofo H I4JIbMeHUTOBO|O IIpOAyKTOB.

Pe:yllrartr or(r4crruTerrbHoro o6xorra Ha Bo3Ayxe Apodreuoro Marepnana

MapTr4Tr43HpOBaHHbrx THTaHOMafHeTHTOBbIX H HIIbMeIII4TOBbIX. Ml4I(pOafpef aToB fiOATBep)KAaIoT,

IITO OTTI4MAJIbHbIMH YCNOBl1lflM:r| NOIYIICHHfl IIPOAYKTOB NCEBAOOPYKI'IT.|CMATI4TOBO|O H PYTHJI-

rceeAo6pyKr4ToBoro cocraBoB qBrqlorcfl BpeMs o6xura - 72 .uaca [pI4 KpyttHocru Marepl4aJla -

0.25+0.125 vr',r.

Coorsc'r'c'rBr,re pc3yJrbTaroB pa6or-u Hflyqsoni c[elruaJlblIocrtr. Pe:ynrrarrt pa6oru
coorBercrByror lyuxrav: 1 (repuolHHaMHKa Mur{epanon); 9 (rexHororl4qect(afl. MnrtepaJlorlrs,

MHHepaxofo-TexuolornrrecKoe r(aprupoBaHr.re v o6ocHonaHvte rcfdlel<rueHofi TexIloJIorHH

nepepa6orKr4 Mr4HepaJrbHoro cbrpbs, yrvnvrcat:afl rpoMbIrxJIeHHbIX v ApyrHX orxoAoB) 1 1

(excnepraMeHTaJrbHas MuHepaJrorrna.) ilacttopra cneullanbHocrl'I 25.00.05 Muuepanorvfl.,

r(pHcranrorparf rzr.

Iloluora rr3rolrerrufl N{arepr.raJroB B pa6orax, ouy6.uHKoBaHHbIx corrcKareJreM:

MarepHanbr Ancceplarrtt coorBercrByror rpe6onaHvrflM, ycraHoBJIeHHbIM n. l4 floroll{eHut o

rrpHcy)nA eHvrv yqerJbrx creneuefi, HayqHatr crleqLIaJIbHocrb (uay'lnsle crler]I4anlHocrlt) II

oTpacnb HayKV, KoTopbIM COOTBeTCTByeT Ar4CCepTArI4fl, IOIIHOTa I,I3IOI(eHHfl MaTepI4aIOB

Ar{cceprarrzvr e pa6orax, ony6lur(oBaHnbrx col4cKarerleM yueuoi crerleHu. Ocuosuble Hayr{Hble

pe3yrbrar6r r4 Marepr4anbr Ar4cceprarryv r43rlo)r(eHsI M.C. Ko:rKosoil c coaeropaMn B Hayr{HbIX

ny6lnxarrnrrx H rpeAcraBrrer-rbr Ha xoucpepeHlll4tlx. Bcero ony6nnxoBaHo 13 ne'rarHblx pa6or

(crarefr u re3ncoB AoKJraAoB), B ToM L{r4cJre 3 clarsn B peueH3l4pyeMblx HayLIHbIX )KypHaJIax,

BKrrroqeHFrbrx B rrepelreHr BAI( ulutu r,rHAeI(cHpyeN,IbIX B chcreMe Web of Science.
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A. fop6arosa ll Maprcurefr4epcxoe n reoJrorr.rqecKoe o6ecne.{eHlIe ropttbrx pa6or: c6opuur

Hayr{Hbrx rpyAoB rro MarepvanaM I Me>nAyr{apo/IHofi nayuHo-npaKrHqect<ofr t<ouQepeFll(hvl -

MarsuroropcK, 2013 - C. 150-155.
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B cBere repcreKrr.rB rrx nepepa6orKr4 / M. c, Korxona, A. M. I-{srraJroB, E. A. fop6aroea, [' B'
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3. Korxoea, M. c. MraHepanoflrqecKHe oco6eggocrl,I TI'ITaHOMa|HeTHTOBbIX pyA

v[snBeAeBcKoro Mecropo](AeH'q / M. c. Korxona, E. A. fop6aroea ll Mapxureu4epcrcoe u
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Bacn*eea I I Muuepa6r : CTpOeHHe , CeOfiCrna, MeroAbr HccJreAo BaH]',s' : Marep vlarbr v

Bcepoccufrcxofi voroAexuofi uayunofi xoHcpepeHrlr4l4, rlocBsuleuHofi 100-lerHrc co AHfl

po)rqeHHl JI. FI. OequHHHKoRa. - Erarepuu6ypr, 2013 - ryt 
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[raccepr awrfl, <MuuepaJrofo-TexHoJrofHqecKHe OCO6eHsocrl4 )I(erle3o-THTaIIOBbIX pyA

MeAeeAeBcKoro Mecropox(AeHu.q)> Itorxosofi Maprara CepreeBHbl peKoMeHAyercq K 3auHre Ha
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