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Ha coIltcKaHLIe yveuoft crerleHlr KaHAI{Aara Xr.rMI4qecKLrX HayK

,{nccepraqI4oHH€ul pa6ora CeN4enosa E.A. BbrrroJrHeHa B o6racrpr
Susu'recrofi xvIvtLrur u [ocBtlrleHa I{ccJIeAoBaHLrrc cLIHTe3a u MexaHkr3Ma
B3aLrMHbrx rrpeBparTlenutrt HaHop€l3MepHbrx roporxKon y-Al2o: - T-AlooH upu
rlrAporepruanrHofi Lr repMuqecrcofi o6pa6orrce.

Arcrya.nsHocrb reMbl I{ccJreAoB anrrfl He Bbl3brBaer coMHenufi .

llorpe6Hocrr B co3AaHLII{ HoBbrx [epcrreKTLrBHbrx Marepu€uroB Ha ocHoBe
HaHOpa3MepHbIX qacTI4II oKCLIAoB vI ILIApOKcI4AOB HeopraHI{qecKI{X BerrIecTB
oIIpeAeJIteTct I{HTeHoLIBHIIM piBBI4TI4eM conpeuennofi npoMbrruneHHocTr{. B
cB;r3Lr c 3TLIM saxHofi zagaueit tBnflercr co3AaHlae Hayrrnbrx ocHoB TexHoJrorLrI4
nonyqeHLls HaHopa3MHepHbIX qaCTI,Iq c 3a,{aHHbIMLI Csoficrnanaz. .{nr peureHl{t
erofi 3al.a'{u perualoqee 3HaqeHI4e l4Meer o[peAeJreHr{e repMoAlrHaMLrqecKrax Lr

KI{HerutIecKLIX xapaKTepLIcTI{K nau6olee pacnpocTpaHeHHoro cnoco6a lonyqeHlrf,
HOBbIX HaHOpa3MepHbIX rIacTrIII - npoqeccoB B flrAporepM€rJrbHbrx ycnoBr4fl(.
llolyveuHble npu groM pe3ynbrarbl Moryr r4Merb Qyn4arr,reHrulJrbHoe 3HatreHLre

Anfl nosofi conpeuennofi o6racru Mareprr€uroBeAeHrlr TexHonon4g
MrlKpocycueHsHfi nauoQmoLIAoB. 3anonouepHocrr4, rtoflyqeHHbre rtprr
vccJIeAoBaHuvr [poqeccoB cI{HTe3a HaHOKpT4CT€IJrJrOB Vr rrpl4 co3AaHr4lilr
sKcrlJlyararlr4vr nanoQnrol4AoB Bo MHoroM LrAeHTLrqHbr, qro orrpeAen{er
aKTyiurbHocrb r4ccneAoBasuit [poqeccoB cHHTe3a HaHoqacrr.rq npu
rllAporepivranrnofi o6pa6ome. Eolrruofi uurepec c srofi ToqKr.r 3peHur Bbr3brBaror
BoAHbIe nano$nron4n (nauoxtLlAKocru), s qacrHocrz nanoQnrolrAbr Ha ocHoBe
HaHopa3MepHbIX [opoIIIKoB OKcI{AOB LI TLIApoKCLIAa €uIIoMLIHI4f, (6enrrEra) npu
Koropblx saQurccupoBaHo 3HarII{TeJIbHoe cHlrxeHne DHT€lJrbrrvrv ilcnapeutrfl BoAbr,
IaMeloIIIee 6olruroe 3HaqeHne AJII I/tx rexHlrtrecKoro [pr.rMeHeHLrg. O4naro, n
Hacro.{udee BpeMt cocraB nanoQmoLIAoB uo46lrpaercx gKcrreplrMeHTarrbHo

BcJIeAcTBI{e orcyrcrBt4s, B rlacrHocrr{, eAranofi @usuxo-xzMz.recrcofi MoAeJrr4,
no:non.arorqefi o[I{carb MexaHI{3M cHLIxteHI{f, 3HaqeHnf, TenJrorbl vrcnapeHhrfl
BoAbI. B aBfl3Lr c grI4M pa:pa6oma rarofi MoAenr{ flBrrflercfl arcryalruofi
SyH4arr,renralrHofi sa4avefi. IIpz srona [epcneKrlrBHbrM flBurflercfl u paspalorKa
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TIOBbIX MCTO.IIOB fIOJIVIIEHI,I' HaHOp€l3MepHbrx loporrrKoB oKcr4AOB



oKcHrI{ApoKcLIAa aJIToMLIH}Ix (6evrura) BBI,IAy Bo3Mox(Hocrefi r{x ruLrpoKoro
IIpLIMeHeHLI.f,.

,{ucceprallz.r rI3JIox(eHa sa 194 crpaHrlrlax, BKJrroqaer lI2 pucyyxon,24
Ta0nr4llbr Lr

ALrCCepTarlrrkr

MaTeplraJroB vx HLrx co cBoI4cTBaMLT, cooTBeTcTByrcrqI,IMI4

cyqecTByIOuILTX TeXHIITIecKLIX MeToAoB [pOI,I3BOACTBa

6u6nzorpaQzuecrzfi crrr{coK Lrs I57 rlcrorrHtrKoB. Crpyrrypa
BKJrroqaer: BBeAeHr{e, o6sop nr{Teparypbr (rnana 1),

sKcnepl4MeHr€urbHyrc qacrb pa6orbr (rnaaa 2), pesytbrarbr 14 vrx o6cyN4enne
(ruana 3), nunogbr, crucoK Jrr{Teparypn. fnanu pa:6umr Ha pa3AeJru, rax4rrfi u:
KOTOpbIX 3aBepIUaeTC.g BbIBOAaMI{ Ha OCHOBe aH€rJrr.r3a r43nO}KeHHOfi UnQOpMarIr{r{.

Anrope$epar AHccepraIIHrI cogepxur 24 crpaHLrrlbr, BKJrroqaer crrr{coK r43 9
ocHoBHbrx uy6nurarlzfi rro reMe ,{[ccepraqraoHHofi
repeqeHb uzpauuit, peKoMeHAoBaHHbrx BAK.

paooTbr, BxoAflrrlr{x B

llepnar HIaBa AlrccepraquoHnofi pa6orrr uocBrrrleHa o6sopy Jrr{reparypbr c
nogpo6nrrvr onlrcaHueM oOrercros krccJreAoBaHnfl, oKcLrAoB pr rr{ApoKcr4AoB

€uIIOMLrHLrr, MeTOAOB CLrHTe3a HaHOpa3MepHbrX IOpOIIIKOB r{ aHaJrV3a BI7I4flIJVrs.

ycnonufi [poBeAeHlrr{ [peBpauleunfi na oco6eHHocrlr B3a]rMHbrx repexoAoB r{

ir,ropQonorzro npoAyKToB. flpoanalLr3lrpoBaHa repMoAr{HaMkrKa H Kr4Her}rKa

npeBparqe:auit B rl{.{porepManbHblx ycJloBl4flx v orMeqeHo, rrro B Jrlrreparype
oTcyTcTByeT cr{cTeM aTvr3ar\vs. AaHHbrx o flpeBpauleHr{flx HaHopa3MepHbrx rracTlrrl.

OrAeruroe BHI{MaHI4e yAeneHo MeroAaM nonyqeHurr oKcrrAoB €rrrroMkrHr4r 14

TpeooBaHLrrrM

refirocanQ"pu.
flpune4eHnufi B pa6ore CeN{enosa E.A. no4po6uufi nr4reparypnufi o6:op
r{Meroqr{c.s AaHHbrx IIo [pooJreMe lloryqeHu.f, HaHop€BMepHbrx [oporuKoB
oKcuAoB vI frrApoKcr4Aa aJIIoMI{HI{.fl 14 I{CCJreAOBaHLrrc I'I3MeHeHlI.rr UX

TepMoALrHaMI4qeCKLrX XapaKTepI{CTI{K, [O3BOr.rIeT CAenaTb BbTBOA O TOM, qTO

3a4a'ra, peruaeMar n pa6ore, flBrflercfl. aKTy€urbHoit u HeAocraroqHo r4ccJreAoBaHa

n pa6orax KaK poccklficrux, raK I{ sapy6exHbrx aBropoB.
Bo nropofi mase [peAcraBJreHbr MeroALrKkT gKcrrepLTMeHToB, LrclonnyeMbD(

B Ar4cceprarllronnoft pa6ore 14 Suenxo-xlrMLrqecKlre MeroAbr raccneAoBa:nkrfr

nonyqeHHblx MaTepI{zuIoB.

Tperux rnaBa cocrorrr uz 7 pas4eJroB, B Koropbrx r{3noxeHbr pe3yJrbrarbr

laccneAoBauuft u ux o6cyxAeHl4e.
flepnrrfi pa3AeJr noce.sIq€H paspa6orre HoBoro cuoco6a ronyqeHlrs

HaHopa3MepHoro noporuKa y-Al2O3, LIccJIeAoBaHI{ro npoqecca cI{HTe3a,

orrpeAeneHr{ro orrr}rM€rJrbHbrx ycnoBr{fi upenpalrleHLlfl I{ LIccJIeAoBaHI4Io ceoftcrs
lonyqeHHoro HaHoloporuKa. Cuoco6 ocHoBaH Ha repMoo6pa6orre HacbIIrIeHHoro

pacTBopa HIIoKo3bI 14 OKCLIXJIOpLIAa aJIIOMpIHLI'.

Bo BTopoM p€BAeJre ollrcaHbr Qraruro-xr4Mr4qecK[e ocHoBbI rtonyqeHll{
HaHoloporrrKa 6euura rpr4 rr.rAporepuamHofi o6pa6orre cvHre3llpoBaHHoro
HaHorropourca y-AlzO: B 1,5 uacc. Yo pacrnope HCl. Antop rpzBoALIr no4po6noe

oru{caHr{e MeroAr4Kr{ rr{Aporepuamnofi o6pa6orru y-Al2O3 vr pe3ynbraroB

r4ccJreAoBaHkrs. ceoficrs npoAyKToB, noryqeHHblx rIpI{ reMneparypax 150, 170 u
200oC c pa3nuqHbrM AaBJreHkreM peaKrllroHHoft cpe4br u [poAoJlxtllTenbHocrblo

r43oTepMlrqecKoro npoqecca.



Tperufi pa3Aen uocssuldHrperl{I4 pa3Aen uocnxuleu I{ccneAoBaHr{ro Kr4Herr{Kr4 o6pa:onauux
sallo6euura rIpI4 rl,IAporepuanrnofi o6pa6orxe HaHorroporrrKa y-Al2O3 n cpe4e 1,5
Macc. Yo pactnopa HCI I4 orIpeAeJIeHLIIo eHeprur4 aKTrdBaUkrLr Hporlecca. Onucano
LT3MOH€HLIe uop$onorzn HaHorIacrLIII rlpu yBenkrqeHur4 rrpoAonx(r{TejrbHocrr4
o6pa6orxr{ B ycnoBlrrx [peBparrleHkrs.

B uerneproM pa3Aene rIpkTBeAeHbr r4ccneAoBaHr4fr MeroAoM ACK rerrJroBbrx
eSQemon (repnro4uuanrnru) Aerr{Apararrtru npoAyKroB rr.rAporepua6uofi
o6pa6omu y-A12O3, o6pa:oBaBlrrl4xcs B TeareHr,re p€Brr4qHoro BpeMeHLT npv npr4
reMneparypax 150, 170 u200"C.

B usrou ptBAeJIe paccMorpeH MexaHusrra Qa^:oBbrx npeBpaqenuft oKcr.rAoB r{
rLIApoKcI4AoB €ulloMr4nvrfl, B rlrAporepMzrJrbHbrx ycnoBr{sx. OnprcaHbr qerbrpe srarra
SopvrupoBanufl crpyrKpbl 6eunra. Bu4ereHa poJrb BoAbr c nngrofi reulorofi
r4cflapeHr{r.

Illecrofi pa3Aen nocnxrqdH orll{caHr.rro paspa6ornu cuoco6a roryqeHprrr
HaHonoponra 0-Al2O3 rr]rdM reprvroo6pa6ornu cuHTe3r.rpoBaHHoro nano6euura.

B ceAbMoM ptrAene [peAcraBJreH paspa6orannrrfi aBTopoM cnoco6
IIoJIyqeHllg KepaMI4qecKOfO KOMrraKTa, rrpr{roAHofo 4rrfl BbrparqlrBaH]/ls.
lefirocanQ"pa. Cnoco6 BKrloqaer rr.rAporepM€rJrbHyro o6pa6orrcy cMecr{
lopollrKoB rLIApoKcvI.a aJlloMtrHprlr rr clrHTe3vpoBaHHoro HaHopa3MepHoro y-A12O3
c nocJreAyrcrqLrM BbrcoKoreMuepaTypHbrM [porpeBoM
KOMIIAKTA.

O6ocnonaHnocrb HayrIHbIx noJro?r(eHuir u BbrBoAoB, rrx AocroBepHocrb H

HOBU3HA

B pa6ore Ceuenona E.A. perreHa cJro)KH€ur :aay-t*afl r{ rexHonorlrqecKat
sa4aqa, cBt3aHHzuI c paspa6orxofi Qnsuro-xr4MzqecKlrx ocHoB rronyqeHr4t
HaHopa3MepHbIX noporuKoB oKcLrAoB r4 oKcruApoKcr4,{a aJrroMlrnnx (6euura), a
TaKXe co3AaHLI.tr MoAeJII{, Iro3BoJllroqeft ouucarb gTanbr rrpeBparqe:aufl. qacrr,rrl y-
Al2O3 s A1OOH rpu rllAporepManbuofi o6pa6orre. B xo4e peureHrlr 4aunofi
sa&a'{v [poBeAeHa 6omrua.s SKcnepLIMeHT€rJrbHaf, pa6ora Ha coBpeMeHHoM
o6opygonaHvrv c pIcrIoJIb3oBaHI4eM coBpeMeHHbrx Mero4nr Sz:zKo-xuMlrrrecKoro
aHarrr43a. TeoperuuecKl4 e [peAcraB rre:atrfl, co6pannrre B nr.rreparypHoM o6sope uo
u3MeHeHI{Io oHT€IJIbuzu Sa-:oBbrx rlpeBparqenufi r.r gHT€rJrblvrkr Lrcnapoanfl. BoAbr Lr3

Ml{Kpocycnengufi (naHo@nrox4on) u n3 rroporuKoB oKcr4AoB u rLrApoKcLrAoB,
rIo3BoJIt4JII{ aBTopy Aarb y6e4urcnbHbre o6rscuesut aHalrorr{qnux sQSeKroB,
o6napyNeHHbIX B rlpoqeccax [peBpauleHzfi HaHopunMepHbrx noporrrKoB oKcLrAoB
u fkIApoKcI4AoB zUIIoMLtHI{f, B fLIApOTepMaJrbHbrx ycJroBr{D( Lr reprranuecxofi
o6pa6orre n 6essoAnofi cpeAe.

TarpIu o6pa:ou, Ha ocHoBe reoperl4rrecKoro orrlrcaHlrtr rlccneAyeMhrx
npOqeCCOBvIId)( SKCnepkIMeHT€lJIbHOrO Ll3yqeHug.rHAyqHbIe IIOJIOx(eIlIdfl I{ BbIBOAbI,
rIpeAcraBJIeHHbIe B4l{ccepralJr4pr, tBnrrrorcr o6ocnoeaHHbrM[ kr AocroBepHbrMr4.

Cpe4z npeAcraBJreHHbrx B Ar{cceprarlnr,r Cenaenosa E.A. HayrrHbD(
pe3ynbraroB H rroJroxenuft xoqercr orMernrb cJreAyroque:

oopa3oBaBIIrefoct



- I43yqeHbI oco6eHHocrl4 npeBpalrleHu{ HaHopa3MepHhrx loporrrKoB T-A12O3s AlooH rpu H'IAporepM€ulbuofi o6pa6ome. onpe4eneHbr orarhr ororo rpoqecca
u pazpa6oraHa MoAeJrb, no3BoJr.f,rorqa{ ero ollrcarb:

- pazpa6oraHbl Susuro-xllMllqecKlite ocHoBbr HoBoro MeroAa [oryqeHr,rrr
HaHop€l3MepHhlx [opourKoB oKcLIAoB €IJIK)MLIHuIfl n 6enarara (y-A12O3, o-A12O3 7
AIOOH) c 3aAaHHhIMI{ cnoficrnauu: prrMep qacrr,rq B Ar.rarra3oHe 10-40 HM,
HI{3Kag rerIJIonpoBoAHoCTb, HI43Ka.f, HachrrlHaf, IJIOTHOCTb, BbICOKaT [noruaAb
ygenruofi rroBepxHo crtr vr lopucrocrb;

- Mero.qou lCK vccneAoBaH rrpoqecc IlpeBpalqeH'ufl. cLIHTBLrpoBaHHoro
HaHopa3MepHoro roporrrKa y-Al2o3 B AlooH rpLT reMrreparype
rl.'IAporepuaJlbsofi o6pa6omu 150oc n 1,5 uacc. yo pacrnope HCI " ,."."".pa3Horo rlpoMex(yrKa BpeMenz. OnpeAeJIeHbI 3HaqeHrds oHT€trrb[nrr rrpeBparrleH11t
AIOOH + y-Al2O: rIPu repMllqecrofi o6pa6ome B Ar4an€BoHe reMrreparyp 450-
600"C 14 3HarIeHLIrI gHT€tflbrrvu I{cnapeHr4f, BoAhr B Auarra3oHe reMneparyp 60-
I20o C r43 cMecr4 Qas y-AI2O:/AIOOH;

- I{CCneAOBaHa KHHerI4Ka [peBparqe[vrfl rrpr4 rr4AporepM€urbnofi o6pa6offie
cLIHre3I4poBaHHoro y-Al2O3 -+ AIOOH npn reMreparypax l50oc, tlO"C u
20 0' C ; orp eAeJreHa sHeprr{r{ aKruBarluu rpoqecc a;

- o6uapyxeu sQQeKT peKpI4cr€uIJILI3 ar\uu 6euura trpl,r npoAorNrarenrnofi
BhlAepxffie B ycJloBlltx cLIHTe3a o6pa":onaBureroc.s HaHop€BMepHoro [oporrrKa, B

A14CrrepcHocTb,
pe3yJlbrare Koroporo notBJlrerct Bo3Mo)I(Hocrb BJrLIrrb Ha
uopQolorraro r{ csoficrsa npoAyKroB;

- rIoK€BaHa [paKTLIqecKa{ 3HaqLIMocTb pe3yJIbTaToB pa6oru B rrpr4Jro}Ke1Lrkr
r upo6leMe llonyqe:ar4fl BhlcoKotll4croro cbrpbs AJr{ [po[3BoAcrBa nefirocan$"pu.

ConorynHocrb pe3ynbraroB HayqHofo LracJre,{oB auvrfl,) BbInoJrHeHHoro
CeN4eHoerrM EsreHnevr AlercceeBl{qeM caMocrorreJrbHo Ha AocraroqHo BbrcoKoM
ypoBHe no3BOJUIer yrBepx(Aarb, qro [peAcraBJreHHar Ha cor4cKaHr{e yuenofi
cTeleHLI KaIJAIIAaTA XLIMzqeCKLIX HayK AHCcepTaIII4t <<Pa:pa6O111a Susnro-
XI4MI{qeCKI4X OCHOB rIOnyqeHI,It HaHopa3MepHbrx rroporxKoB oKcr{AoB Vr

rI'IApoKcLIAa uL[IoMI/tHI4f, (6erraura)> sBrf,ercs 3aKoHqeHHbrM r{ccneAoBaHr{eM,
rIoJIHocrbIo coorBercrByer n.9-14 <<floloxenr4fl o rropr.qKe [pr4cyxA eH:zfl yqeHbD(
creueHeft>> yrBepxAeHHoro tIocraHoBJIeHI4eM llpanurelbcrBa Poccuftcr<ofi
(De4epaqun ot 24 cenrr6pr 2013 r. Ilb842 (c r43MeHeHr4rrMr4 Ha 2016 r.) n
coorBercrByer rlaclropry clelll{uurbHocrr4 02.00.04 Qz:rEvecrcaa xr4Mr4r B
rryHKTax:

2. erccnepllMeHT€lJlbHoe onpeAeJIeHI{e repMoAr4HaMnrrecKr4x csoficrB Berr{ecrB,
pacqer repMoALIHaMrIqecKI{x Synrqufi upocrrrx u cJroxrHbrx crrcreM, B ToM rrprcJre
Ha ocHoBe MeroAoB crarllcrz.recKofi TepMoAtIHaMLrKI4, I{3yqeHl,re repMoALrHaMLrKLT

Sa^:onux npeBparqenufi u Qa:onux uepexoAoB;
7. naarpoKLIHerl{Ka, MexaHLI3Mbr cnox(Hblx xl{Ml{qecKr4x rrpoqeccon, Susuxo-

xLIMLIqecKUIrHApoAvrHa:[.{vtKarpacrBopeHLrevKpI,IcTaJInLBar\ufl;
1 1. Qzsraro-xl{MaqecK}Ie ocHoBbr npoqeccoB xLrMr.rqecrofi TexHonorur{.

ff o 4nccepralllroHnofi pa6ore lrMerorcfl cJreAyroqne 3aMerragrfl :



2. B MeroAvKe gKcrIepI4MeHTa He yKa3aH roeSQNqLreHT 3auoJrHeHr.rt
aBTOKJIaB a npI'-I KOTOpOM rrpOBO.4LrJIl4 Cb OrrbrTbr.

3. Ha crp. II4 B rrpeArroxennpr <Ins oOpasrloB, rroABepfHyTbx
rl{Aporepluanrnofi o6pa6orxe B TeqeHue 6 \u24 u, xapaKTepHo [orBJreHr.re [trKoB
s [IK-cueKTpe npu 2096 cna-l u 1966 cu-l, Koropbre npLrHaAnexar cocraBHbrM
xole6anz.f,M, BKJIIoqarcuI[M z3MeHeHLr{ AII{H B€ureHTHhrx csssefi 14 yrnoB MexAy
HUMLI.) orcyrcrByer yKa3aHZe cocraBHbrM rore6anzqi\a qero [pr.rHaAJrexar
.4aHHbre uurcu?

4. B Auccepral{url o6napyxeHo LI3MeHeHr4e vropSonoruv u pa3Mepa qacrr4rl
upn o6pa6orxe y-Al2O3 npu 150oC n 1,5 Macc. Yo pacreope HCI B reqeHr4e 96 \. c
yBeruqeHr,reM Anr4Hbr qacrlrrl Ao 2 MKM.

$yn4aueHT€urbHbrM, oAHaKo aBTop He
opHeHTLIpoBaHHoro pocra HaHoKpLIcraJIJIoB 6eunra c [epexo4ou uop$oJrorr.rn or
u3oMerp[qecrofi r zrom.rarofi .

5. B pa6ore ycraHoBneHbl ycJloBvrfl, rrpu Korophrx B xoAe rrpoBoArdMbrx
o6pa6ororc coxpaHtrorc.a HaHop€BMepbr rracrr{rl, oAHaKo He rrpr{BeAeHo
o6rscneHus noqeMy rrpu npofpeBe y-Al2o3 vr cr4HTe3r{poBaHHofo 6euura ne
na6mo4aercx xaparrepHofi Anfl orr4x ycnonuft BepMr{Kynzruofi naop$olorran
qaCTI,Iq OKCLIAa a-rrrOuzsas?

6. B rcrccre Alrcceprarlr{r4 LrMeerc.f, prA oneqaroK. Hanpuuep:
Ha crp. 91.2 crpoKa cBepxy (pac[onoriurcr) AoJr]KHo 6rrru pacronarancfl;
raM xe Ha crp. 91 upnneAeHa HeyAaqHaf, SopuynzpoBKa: <<,,{aueHue B aBroKJraBe
coorBercrBoB€t[o AaBJIeHI4Io HacbrrrleHHoro napa eodut, noMeu4eHHoeo MexAy
KoplycoM aBToKJIaBa 14 BKJraAbIIrreM.> Zuelocr B BuAy napa eoda4 sanumoil...;
Ha crp. 130 s roArII4cI4 K pl{c. 87 n3M - u:o6paxeHufl o6ogHa.renrr 6yrnauu a,6,
B, a Ha caMl{x pl4cyHKax o6osHa.reHlle a, 6, c; B TeKcre Ha crp. 165 AanneHr.re
o6osHa.reHo 1,6 uIIa, npaBlrJrbHoe HarrucaHxe MlIa.

Teu ne MeHee, yKa3aHHbIe He.{ocrarKLr He cHux(aror rleHHocrkr noJrylreHHbrx
pe3ynbTaroB.

3arcflro.IeHue
llpe4cran.lleHHble 3aMeqaHrl.f, He .f,Bnrrorcf, Kplrrr.rrrHbrvru ,r He cHr4xraror

1. Ha crp. 106 Ar.rcceprarlr'r{ B BbrBoAax K pa3Aeny 1 yxasano, rrro BbrflBJreHa
ponb rnloKo3bl B npoqecce [onyqeH[r HaHopa3MepHoro [oporxKa y-Al2O3.
o4uaro, aBTop xe o6rscH.aer B tIeM KoHKperHo cooroprr poJrb rJrroKo3br B AaHHoM
rpoqecce.

lannuft sS$ercr
paccMaTpr{BaeT

.'IBJI.'IETC'

MEXAHI{3M

IIeHHocrb I4 3Hatll4Mocrb Al{cceprarlzonnofi pa6oru CeNaenosa E.A. YqurrIsa.f,
aKTyanbHocrb [ocraBJleHHofi n pa6ote 3a4arrvr, nepcrreKTkrBHocrb rroAXoAoB K ee
pOIII€HLIIO 14 HOBI/I3IIy [Onyr{eHHbrx pe3ynbTaTOB, CIILITaIO,
pa6ora CeMenosa EsreHus Arerceenu.ra [onHocrbro
rpe6onanprqNa n.9-14 <llonoxeHu.fl o rroprAKe npncy)KAeHLrfl, yqeHbrx creuenefi>>
yrBepx{AeHHoro tIocraHoBJIeHI4eM flpanurerbcrBa Poccuftcrofi @e4epagr or 24
ceurx6px 2013 r. Ns842 c I{3MeHeHvrflMLr or 2I arpeJur 2016 r. Ne335, a ee aBrop

qTo AHCCepTaTIUOHHat
cooTBeTcTByeT BCeM



3acnyxllBaeT rlpucyxAeHkIt yqeHou cTeneHrr KaHAnAaTa xr4Mr4qecKr{x HayK rro
c reqlr €urbHo crr{ 02 .0 0 .0 4 -S us uve cr afi . xurvr:zfl ..

ra6oparopun
SJreKTpOXrrMI{r4

Anrop or3blBa Aaer cBoe corJracue Ha BKJrK)qeHue cBoLtx [epcoH€rJrbHhrx

AaHHrIX B AoKyMeHTbI, cBt3auHbre c pa6orofi Arrcceprarlr{oHHoro conera ,{
002.02r.02.

OQuquanrnrrfi orrrroHeHT

KaHAI{AaT XLIMI{IIeCKI4X HayK nO CIeIII{€UIbHOCTI4

02.00.04-Qu:zuecrax

Xuuuqecrrnfi Qarymrer
OfEOy BO "Mocxoscrufi rocyAapcrneuurrfi
yHnBepclrrer r{M. M.B. Jlouonocosa"
II999l, MocKna, |CII-1, Jleuuucr<ue ropbr,

4. 1, crp.3, xl4Mr{rrecrufi QaryJlbrer
e-mail : ivakin@kge.msu.ru
Tene$on: 8(495) 939-16-7 |

floAuucr VIsaKuHa IO. A. 3aBeprn

KATA.JILI3A

xI{MtI', C.H.C.

t4 ra":oeofi

I4narprH IOpufi ,{uurpuenuv
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