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eeAyqefr opf aH rr3a quu QeAepar,IbH0f O IOCyAa pcTBeH HOrO 6toAxeTHOf O

obpa:onaTeJll [Ioro yq pex(AeH ufl BblcilIero o6pa:ona H nq (B''t agn uupcrcu il

focyAapcrneugn,r f ryHl lBepcuTeTuMeHuA, lencagAPafpuropt ,eBuqau

HuKoral f  pnropr,eBll qa CroleroB['Ix>>

rra Ar{ccepTa UI{OHuyro pa6ory Tonn'raqeeofi Bepou n rcu B'raAu ult poB H['I

<<Marnurur,re cop6eHTbr Ha ocnoBe cBepxcuI'ITOfO rIOJrlrcTlrpoJra: ct{HTe3'

cBofi crsa [r aHaJr rrrr.r q ecKoe rI pH MeHeHI'Ie AJrf KoH UeHTprr poBa H I'If

TeTpa quKJrn HoB U Cynr'Qa HIIJIaMIIAO B>>, [peAcTa BJIeH Hyrc Ha col{cKaHlre

yueuofrcTe[eHI{KaHAHAaTaxHMI, IqecKI |xHayK

IIo clleuuaJII,HocTI{ 02.00.02 _ aHa,.Il,ITuqecKafl xIIMuff

Axrya,rrHocTr, rr tIepcIIeKTIIBIIOCTI' pa5or, oB-fl3aHHbIX C pa:pa6orxofr

HOBbTX HaHOKOMrIo3r{TFIbrX cop6euron' correTa}oulzx B Ce6e ocoSue ceofrcrea

HaHor{acTuu MafHeTuTa v yHI4KanbHbIe cop6qnounlte csoftcrea cBepxcul{Tblx

nOnr{CTTpOJIoB, He BbI3bIBaeT CoMueunfr KaI{ c TOTIKH 3peHnt SyU4altenralluOfr

HayI(II, TaKL4c ToqKl4 3peHl{t l1oncKa HOBbIX MarHt{THbtx cOpdeHTOB A'rlt uarHnruOfi

TBepAooasHofi 3KCTpaKrIIlI4 OpfaHI{rIecKI4X COeAI{HeHnfi" B pa6ore IocTaBJIeHO H



pelueHo HecKonbKO 3aAarl: cI4HTe3 kI ]].leclre!oBaHple cTpyKTypHbIX 14 MafHnTHbIX

cBofrcTB MapHI{THbIX copSeHToB Ha ocHoBe I(oMMepqecKI4 AocTytlHoro o6pa:qa

cBepxcuklTofo|Io[I{cTl{pona14TpeXTunoBHaHoqacTuuMafHeTvITa;I4ccneAoBaHVe

cop6III4oHHbIX cBoficTB clIHTe3HpoBaHHbIX cop6eHToB rlo oTHoIIIeHHIo K

TeTpa1II{KJIIIFIaM vI cynb0aHIInaMI4AaM; pa3pa6orxa MeToAI'IK rpyfinoBoro

KoHIIeHTpI4poBaHI4fl TeTpaUI{KJII{HoB u cynbOaHI4naMI4AoB MeToAoM MarHI4THoI4

TBep.qo$a3Hoii 3KcTpaKIII4ll Anf vrx ilocneAyloqero onpeAeneHl4t B sJlloare

MeroaoM B3XX c aMnepoMeTpI4r{eCKUM AeTeKTI'IpOBaHUeM vrlwr

cneKTpoOoToMeTpI4r{ecKI4M MeToAoM. B o6ocgoBaH;1^r4 aKTyanbHocTI4 BbIOpaHHon

TeMbI aBTOp noAr{epKr4BaeT, r{To 3TOfr pa3HOBI4AHOCTII Ma|HI4THbIX COpoeHToB

IrocBrruleHo Jrl{rlrb HecKoJIbKO pa6oT, a oilucaHl-Ible cnoco6bl krx [onyqeHHt

TpyAoeMI(V V TpeSyroT npoBeAeHII{ SolrurOro r{Hc.;1a onepallI4fi' B cBfl3kr c qeM

tIoI4cKHoBbIXIIoAXoAoBK[onyqeHl4loMa|HITHI,IXcBepXcIUHTbIXIlonucTl4ponoBIr

l{ccneAoB a:Flkre L4x copSrlr4oHHbrx xapaKTepucTllK B CpaBHeHI{Z C I{3BeCTHbIMI4,

[peAcTaBrrfleT uHTepec. Ar<ryantnocTb TeMbI AI{CCepTa]Jxu noATBepxAeHa TaKXe

ccblnKo il Ha noAAepXKy BbIIIoJIHeHHoTo llccneAoB aHIIt' rp aHToM PHO'

HOsUsHa npOBeAeHHLIX IlccJIeAoB a1krfi, V [or'IyqeHHbIX pe3yd'IbTaTOB' K

6olttuuscTBy n3 [onyqeHHr,rx B pa6oTe 3I(C[epHMeFI"I'aJIbHbIX AaHHbIX C IIOnHOft

yBepeHHocTblo MOX{eT 6rtrr ynoTpe6neH TepMHH " 6nep6brc no,'tyqeHHbrctt ' B

paSoTe rrpeAJrox{eH HOBbrfi rroAXOA K CI4HTe3y Ma|HI{THbIX CBepxcIuI4TbIX

IrOnI4CTt{pOJIoB, OCHOBaHHbIfr Ha COp5UI4I4 HaHOqacTpIU MafHeTI4Ta Ha 3TOM

cOpSeHTe. Becr,va LIHTepecHblMI{ C Hayr{Hofi Tor{KI4 3peHI'It [peAcTaBIqtOTC{

cBeneHr4rr 05 oco6eHHocr{x cop6quH TerpaIIlIKnI,IHOB v cynboaHIInaMI4AOB Ha

H a H o I { a c T I 4 u a X M a f H e T H T a ' c B e p X c u I { T o M n o n l l c T l l p o n e l d M a | H I { T H b I X

cBepxcrxl4Tbrx non14cTHpOJrax. HoerINa flBIIfl.eTCtl [peAnoxeH14e UCIIOJIb3OBaTb

MarHI4THbIff cBepxcruI4Tblfr [onucTl4pon Anfl rpyllnoBoro cop6UnoHHoro

KoHIIeHTpkIpoBa1';1fl TSTpaUHKJIIIH9B 14 cynb$a1unaq44oB I{3 BoAHrIX pacTBopoB H

MonoKa . I - I ecouueHHof iHay l {Ho f iHoBI43 I {o f i 14opHf I4F IanbHocTb IooT ' Ip lqaeTcg

clloco5 OIIeHKI{ cyMMapHoro coAepxaHntl cynbSaHI4naMHAoB B IIeIIbHoM Mo'rIoKe



nocne krx copounoHHofo

Maf HI4THO| O CBepXC[IrrTOf O

BbrAeneHr.r.tr 14

rIonucTrrpona.

KOHTIeHTpWpOBA}II/.fl C rroMorqbro

flparcrnuecKarr 3HarruMocrr, pa6orrr cocror4T B pa:pa6orxe KoMrrreKca

opirrr4Ha[bHbrx cnoco6oe cop6quouHoro KoHrIeHTpvrpoBaHVfl. TerpaI{rIKJIrrHoB vr

cylrQauznaMr4AoB [nfl r4x rrocnelyrculero onpeAeneHut B 3il]oare MeroAoM

B3XX rrJrrr cfleKrpo$oronaerpvkr. Kpoue roro, 6orruroe [paKThr{ecKoe 3HaqeHtle

rrMeer orrrr4Mu3arlHr npoqeAypbr npoooiloAroroBKlr oOpa3UoB UenbHoro MoJIoKa

rrprz onpeAeneHrru B Hrrx cynr$ariunaMr4AoB. Baxuo orMeruTb, r{To B.B.

TorMa.Iena Bbrilo.rrHr4Jra 6onruryrc qacrb HccJreAoBa:r^ufi c I4c[oJrb3oBaHI4eM

orHocr.rreJrbHo HeAoporo orer{ecrBeHHoro o6opyaonarnfl, qro BaxcHo c rorlKr4

3p e H nt I4M n opTo 3 aM eqe H 14 fl v\ cHulKeHvrtr cTo r4M o cTkr aHarlr43 a.

Crpynrypa Arrcceprarluu. /{nccepraqr{oHHar pa6ora coAepxur Bce

o6x:arerrHble KoMnoHeHTbr KaHAhAarcxofi Aaccepra:qvv u cocror{T r43 BBeAeHnq,

oSeopa nr{Teparypbr, rJraBbr <O6rexru r4ccneAoBaHr4fl., annaparypa v MeroArrKa

3KC[epHMeHTa)), TpeX rJIaB, B KOTopbIX I43JIOxteHbI pe3ynbTaTbl npOBeAeHHI'IX

r{ccneAoBaswi,t v r4x o6cyN4eru4e, BbrBoAoB 14 crrr{cKa rlr{Tr{pyeMofi nr.rreparypbr

(2I9 uauweHosaHnfi). Pa6ora lr3.rroxreHa sa I43 crpaHrruax, coAepxur 51 pHcyHoK

w 35 ra6tuu.

B Jrr{TeparypHoM o5:ope cr4creMaru3r4poBar-rbr nH'reparypHbre AaHHble o

cnoco6ax cr{HTe3a MarHr4THbrx cop6euron w r4x rrpxMeHeHr{rr Anfl MT@3

opraHnrrecKr{x coeAr4HeHwfi. npw aHarrv3e o6rexroe oKpy)Karorqefr cpegbl, TIIIUIeBbIX

[poAyr(ToB kr 6uororn.recKr{x xzArocreil. OrAerusoe BHr4MaHHe yAeneHo

cop6quoHHoMy KoHueHTpr4poBaHi4ro rerparlr{KJrr4HoB u cy,rrQaHnnaMkriloB MeroAoM

MarHurHofr reepAo$a:uofi 3KcrpaKrlr{z. Ouuquremsofr oco6eHHocrblo o6sopa

rrBJrrercrr oxBar uosofr u Hosefruefi rzreparypbr rro r4ccJIeAyeMbIM npo6leuav

[per4MyrrrecrBeHHo :a 5 nocreAHl4x ner.

Ocuonuarr qacrb pa6orr,r r{3J.roxeHa B rJraBax 3 - 5. B rperuefi rrase o[I4caHo

nonyrreHue MarHHTHbrx cop6euroe Ha ocHoBe cBepxcrrruToro [o.]rrrcrl4poJla,



rrccneAoBaHr,r vrx cTpyKTypHbre, MafHrrTHbre H copSuI4oHHbIe cBoficTBa. B

cooTBeTcTBr4Ll C npeAnox{eHHblM aBTOpOM TTOAXOAOM CIIHTe3 Ma|HIITHbIX COp6eHTOB

rrpoBoAHnr4 [yTeM aAcop6rlr4H [peABapHTenbHo cI{HTe3pIpoBaHHbIX MafHI{THbIX

HaHorracrnrt Fe3Oa, Fe3Oa@SiO2 v Fe3Oa@llBlI (nonraeuulrnnr4pponz4ou) Ha

cBepxcrxnToM nonucrrrpone. Bcero aBTop cHFITe3pIpoBa.[a r{erblpe o6pa:qa

MarHnrHbrx copSeHToB, coAep)Kaulnx 5, 12,20 v 30% Fe3Oa v [B& o6pa:qa,

coAepxraruux 5oA FraHorracruq Fe3Oa/SiO2 zrz Fe3O4/ilBn. llpone4eno cpaBHeHrre

copSqrzoHuoro rroBeAeHr4q oKcr{Terpar{r4KJII4FIa 14 cynrQaueroKca3ona Ha

cr4Hre3r4poBaHFrbrx cop6eurax 14 apryMeHTl4poBaHo nrr6pau uau6olee

rrepcrreKTusHlrfr cop6eur An-s rpylnoBoro KoHrIeHTpI4poBaHI4t rerpaIII4KJII4HoB [r

cynr$auunaMr4AoB - uaruzruuil cBepxctrrurufi norncrr{poJl, co4epxarqnfi 5%

Fe:O+.

B uerneproit vt nsrofi rJraBax npeAcraBJreHbr pe3ynbrarbl IrccJIeIoBa:u:ufl. tI

ycraHoBneHbr oco6eHsocru cop6qrau rerpaul{KJII4HoB (4 coe4iaHeHu-a) 14

cynr$auunaMlr.4oB (4 coe4uHeuul) Ha nu6paHHoM MarHHrHoM cop6eHre B

3aBncrrMocra or rrpr.rpoAbr coe4uHeuufr u ycnoBrrfi npone4err4fl 3KcnepI4MeHTa.

Kpoirae roro, B 3Tr{x rnaBax no4po6uo onucaHbr pa:pa6oraHHble aBTopoM MeroAI{KI4

rpyil[oBoro KoHrleHTpvrpoBaHun rerpaur4Knr4HoB v cynrSaHlrnaMnAoB pr rrx

rrocneAyroulefo orrpeAeneHr4t xpoMarorpa$vvecxuu WTIT4

crreKTpo QoToMeTpl4qeCKI,IM MeToAaMI4.

{ocronepHocrb [r HaAe]KHocrb. flpe4craureHHbre n paSore aHalrkrrvr.uecrai

o6sop, pe3ynbrarbr r4ccJre gouauuit, r.rx o6cyxAeHne n o6ocuoBaHHocrb BbIBoAoB

Bbr[oJrHeHbr Ha Bbrcor{oM HayrlHo-MeroAr4qecl(oM ypoBHe. focronepHocrb

pe3ynbraroB ,4oKa3aua c'rarvcrvqecxofi o6pa6orxofi 6omruuucrea

or(c[epr{MeHTaJIbHbIX AaHHIIX, KoMnneKcoM rrccneAoBaluwit 14 oupe4eleun[,

Hanpr4Mep, MeroAoM (BBeAeuo-uafrAeuo>. llocraBJreHHafl llenb Al4cceprauzouuofr

paSorrr AocrnrHyra, a 3a1.aqv uccneAoBartuit ycrreruHo pelxeHbl. Cne4yer

orMerr{Tb cr4creMHocrb v 6o:t,mofr o6rev npoBeAel{Horo I4ccneAoBaHwfl., ero

qerKyrc JrorrrKy, crpyKTypy vr onpaBAaHHocrb Ka)KAoro DTarIa. lHccepraur



AeMoHcrpr4pyer xopouee BJraAeHr4e MarepHanoM I4ccJIe [oBaH]/.ir,6asnpyroueec{ Ha

coBpeMeHuux nySl vrKaI\VlX rlo TeMaTHKe AIIccepTaIIi4oHHofi pa6 orst.

Anpo6aq vfl w ny6,'rurcaquu. Pe:y,rrrarbr r4ccJle AoBalu:r'it rrpotunu lxl4poKyro

a[po5aur4ro, AoKrraI{brBanr{cb Ha poccnftcxnx 14 Mex{AyHapoAHbIx roHQepeHIII{tx.

OcHosHr,re roJlo)KeHrr.{ [krcceprarJr4v orpa)KeHbl B 6 crarbflx B xrypHanax v3

neperrHr BAK, u 6 lezucax AoKnaAoB Ha HayrIHbIX xou$epeuqntx.

PercomeuAarluu IIo uc[o,rb3oBaHHlo pe3yJlbraroB rr I]LIBOA0B

Ar{ccepraur{u. llolyveuuue pe3ynbrarbl I4Meror [paKTur{ecKy}o 3Harll4Mocrb 14

Moryr 6urt LrcrroJrb3oBaHbr B By3ax 14 Hayr{HbIX yqpex Ae:urlflx, pa6orarorqkrx B

oSlacru xpoMarorpa$nuecr<vx 14 cnexrpoSoroMerpr{qecKrIx MeroAoB aHalrpr3a -

Mocroncrou, Casr<r-llerepdyprcxoira, Carrapcxou, Caparoecrov, Ka:aucxol,t,

BopouexcKoM u Ap. rocyH14Bepcrrrerax, Bopoue)KcKoM rocyAapcrBeHHoM

yHi{Bepcr4Tere r4H)KeHepHbrx rexHoJloruit, VIructl4Tyre reoxnMllr{ w anaIrr4'tuqecroft

xvMkrvr vw. B.V. Bepua4cxoro PAH, a ral(x(e e ra6oparoputx) 3alulrMaroilIl4xc{

aHaJrx3oM rIpoAyI(ToB rfI4TaHr4t [r BOAHbIX CpeA.

BrrsoAr,r ilo paSore Jrorlrr{Hbr H cneAyror r43 npeAcraBJieHHbIX AaHHrIX. IJenra r,r

3a1alqv) nocraBtleHHble B XnaceprarJr4v) BbItIoJIHeHbI IroJIHocrbIo. CoAepNanue

anrope$epara coorBercrByer coAeplKaHI{Io AvrecepraL\vtt v Aaer [oJIHoe

[peAcraBJ]eHr{e o BKnaAe aBTopa, [paKTuqecxofi 3Haql4Mocru vl uayuuofi HoBrr3He

pe3ynbraToB.

3aueqasvfl rr. Borrpocbr rro Ar{cceprarluoHHofr pa6ore rr aBTopeQepary:

1. B pa6ore npeAJraraerc{ MeroAHKa orlpeAeneHl4t rerpaIIHKJII4HoB rIocJIe

r(oHlleHrpr4poBaHufl rrx B peuuofr BoAe Ha ypoBHe iuxr/1. O4uar<o, cneAyer

orMernTb, r{To BprrA rrvr Mox{Ho o)Ig4Aarb B peuuofi BoAe coAepxaHue

Terpaqr4r(Jrr4HoB Ha ypoBHe uxrh. B cro.{Hofr noAe re'Ie6HtIx yqpexAeHuit w

xrrBorHoBoAr{ecKr4x Oapt - [&, TaKr4e KoJluqecrBa Moryr Bcrper{arbct, o r{eM

coo6rqaercr Bo MHorr{x nr{TeparypHbrx l{crot{Hl4Kax. B QBfl3Lr c 3TltM )Ke"qarerbHo



SrrlO Sn npOnecTl{ TaKt{e ZccneAoBA1g7.fl. Ha cTOtIHtIX BoAaX.

2. Crp.37 guccepral\krvr: $pasa <TerparluKJrrrHbl (TID H cynb$aHurlaMllAbl (CA)....

r4cnonb3yror B nr4rleBofi rrpoMbrurneHHocrul Anfr y4nkrHeHr4fl. cpoKoB xpaHeHl4fl

[uu{eBbrx rrpoAyKToB)) HeBepwa. flttx 3Toro I4c[onb3ylor coBepIrIeHHo Apyrl4e

Ao6anrlr H lrpueMbl.

3. ItonUesrparlurc cy:rr$anunaMr{AoB B MoJIoKe pa3nl4rrHofi )KI4pHocrI4 cneAyer

npeAcraBJItrb ne e ur/IuIJI - a ur/r (vrxr/xr).

4. Cneloealo 5r,t Bo BceX raSlnqax, HaIIp. 5 v [P., oAHoTI{rIHo [peAcTaBJItTb

pe3ynbTaTbl aHaJII{3a, Hailpl4Mep B urh, a He B Hr/r, ltxr/rr u lri<rh'

5. B ra6n. 28 u HeKoropbrx Apyfrlx Her(oppeKrHo IIpeACTaBJIeHbI pe3ynbrarbl

a*aIrkr3a, HarprIMeP B. 5+ 1 . 5 .

OAuar<o, 3Trr 3aMer{aHr4t 14 Bonpocbl I4Meror '{acrHEIfi xapal(Tep v He

orpa)Karorcrr Ha o5rqefi ronox(rrrenbHofi oIIeHKe Al4ccepraril4oHHoft pa6orbl.

3an,rroqeHl{e o coorBercrBr{ u 4nccepra q u Ll Kplrrepufl Mr ycraHoBr'IeHH L'I M

flOlOrnesuenr O [pHcy]IqeHIIlt yqeHL,Ix crenenefi. llo aKTyanbHOcTI4' O6leiuy

vccJIeAoBanuit, HaylrHofi HoBlI3He 14 npaKTr4rlecKofi 3Har-Il4Mocrtr AkraceprallnoHHaq

pa6ora B.B. Tonn4a.-Ieeofi Ha TeMy <Marsurulte copSeHTbI Ha ocHoBe

cBepxcruurofo rlonr4crrrpona: cI4HTe3, cBoficrBa vr anaIrvrrl4qecKoe [pl4MeHeHkre !.nfl

KoHrIeHTp LrpoBauvrfl, TeTpaIII4KJiI4HoB ra cynr$aHr'InaMHAoB)) orBeqaer Tpe6oBaHI'uM

nyHKTa 9 <dloroxenuq o [pucyxAetr4v yqeHLIX CTeIeHeI4)), yTBepxAeHHOfO

rrocraIroBJIeHI{eM llpawrrelbcrBa PO or 24.09.2013 J\b 842 KaK HayrIHo*

xnaln$uraqlloFlHat paSOTa, B KoTopofi co4epxl4Tctl pe1lleHge 3al.a]q^vr, I4Meloqefr

3Har{eHl,re Anfl pa3Bvrrvfl, MeroAoB KollueHTpvpoBaHzfl, xpoMarofpa$I4rlecKHx v

cuer<rpo{roroMerpnr{ecKr.rx MeroAoB alaJrv3a. /lncceprallut npeAcraBJlter co6ofi

3aBepIxeHHOe I4ccneAOBaHHe, a ee aBTOp Bepouura B:ra4uul4poBHa TortMa'{eea

3aCIIylKI{BaeT [pI{cy)KAe1I4fl yrIeHOfr CTeIISHI'I KaHAITAaTa XUMI4T{9gKLIX HayK IIO

c n eur{ aJI b H o crl4 02 .0 0 .02 - anaJrvrrl4rre c KatI xr4l'r'trfl"



or:rre o6cyN4eH 14 yTBepx{AeH Ha 3Aceftar{Vln raQe4pbl xI{MI',Iu' IporoKon J\lb 5

or 9 nos5pn2016 r.

Orsbts tIoAroroBI4JI:

for<rop xtrMl'{qecKl4x HaYK,

npo$eccop

3ane4yroqufi raSe4Poff
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llpe4ce4areJrro aoBera rro 3arlr4Te
Ar4ccepra\zft ua cor4cKaHr4 e yveuofi

cTe[eHr4 KaHAHAaTa HayK, Ha
coHcKaHHe yvenofr creleHr4 AoKTopa

Hayr {  A  501.001.88
Ha 6ase OfEOy BO <Mocxoecxufi

rocyAapcrseuHrrfi yHzBepcr{rer
HlueHkr M.B. JlouonocoBa)),

aKaAeMHKy PAH IO.A. 3o,rorony
Ha J\b

fny6oxoyBanraeMbr ir lOpuir Alexcau4ponzv !

@e4epanrHoe rocyAapcrBeHHoe 6roAxerHoe o6pa:oeareJrbHoe yqpexAeH,e
Bblclrlero o6pa^:onauu.a "Bla4LrMnpeKr4fi rocy4apcrsenHrrfi yH7Bepcr4Ter HM9H,.
Alercan4pa fpzropbeBur{a n Huxorar fparopbeBr4rra Crorerosrrx,, corracHo
Bblcrynrrrb B KarlecrBe ee4yu1efi opra:nzrcarJTru [o 3arrrr.rre Ka11kr1arcxofr

Al4ccepraquz Toluaqeeofi Bepouraxu Bra4zur{poBHbr <<MarHrarnrre cop6eHTbr Ha
ocHoBe cBepxclxl4Tofo nonrlcrl'Ipona: cHHTe3, ceoficrna 14 alarrar-tl.qecKoe
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