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oSzqNanbHoro ol1logeHra Ha ALIccepraIILIoHHyIo pa6ory Haspy.tt'noeBa

A^6qyKoarpa cagy.n.uoeBrrqa, BbrrroJIHeHHyIO Ha TeMy: (BnLIflHI4e

HaHocrpyKrypHbrx aMQorepHbrx oKcLrAoB MeraJrJIoB Ha Sz:llro-xI'IMI{rIecKLIe

csoficrsa rr4Apa3r4Hrr.rApara), [peAcraBneHHylo Ha coI4cKaHLIe yrenofi creneHl4

KaHArrAara rexHrrrrecKux HayK no cueqll€ulbHocrll 05.02.01 - Mareprl€uloBeAeHue

(n xzuu.recKofi rIpoMbIInJIeHHocrI'I).

Arcrya"rrrHocrb ur6pannofi reuul Arlcceprallnu
fugpa:uurl4Apar B conpeuenofi TeXHI{Ke flBIIfreTcfl' paclpocrpaHeHHblM

BerrIecTBoM, KOTOpOe HonoJrb3yeTcf, B KaqecTBe XI4MLIqeCKI{X peareHToB, paKeTHbIX

TorrJrLrB, TeuJroHocurerefi u pa6ouux reJr. B csssu c 3TtrM Ant p€BBr{TLrg. 14 6olee

rny6ororo Lr3yqeHr4r Susurz xuAKoro cocro{Hl4t BeIIIecrB neo6xoAllua

nnsoprvraqus. o6 snercrpoSlr3lrlrecKlrx, reuloSu3lrlecKux rI TepMoAuHaM[qecKLIX

csoftcreax rI{Ap€BLIHrI,IApaTa. 3ru Aanurre neo6xoALTMbI Ant 11onyqe1;ufl' rIeTKoI4

KapTLrHbr cTpyKTypHbIX MoAelefi pacTBopoB, MeXaHI43Ma B3auuo4efrcrwla MeXAy

MoJreKyJraMLr, npoqbccon cMerulrBaeMocrI4 vr pacrBopt4Mocrll, o6pasonannx Lr

pa3pylrreHl4t MOJIeKyJIf, pHbIX KOMITJIeKC OB LI Ap.

,{nx ranopr{rrecKoro pacqera arrnaparoB LI rrpoqeccoe Haz6oree BaxHbIMLI

TerrJro6lr3r4qecKrdMlr, TepMoArrHaMrlqecKVMV vr erexrpoQl{3uqecKl''Itun cnoficrBaMl'I

xrtrAKocrefi u rason, tBJlflrorcf, TenJloilpoBoAHocrb I4 ulorHocrb, Koropble raKxe

BXOA.TTT Vr B KplrTepuuilbHbre ypaBHeHLIt renloo6uena v o[lIcbIBaIoT

TepMoAI4HaMLIrrecKyIo rloBepxHocrb.

O 6re rcr u ccJI eAo B alflilfl z f z4pa:unru,qp adnaHocTpyKrypHrre air'r S orepHble

oKcI{.qbI MeTaJIJIoB (AlzO:, Fe2O3, TiO2 Cpe4nnfi pa3Mep HaHoqacrllq d.o:30, 50,

70,90 nu).

fiauuan pa6ora IrocBtIrIeHa oIIpeAeneHI4K) reunoQn auqecKLtx,

TepMoAr4HaMurrecKux pr gJreKTpo$usu.recKllx csoficre cLIcreMbI rLI.qpa3I{HrI4Apar +

HaHocrpyKrypHble avr$orepnble oKcI{AbI Mer€ulrlos (AlzO:, Fe2O3, TiO2)'

,{nccepraqrroHHan pa6ora BbrrroJrHeHa no ilnaHy KoopAilHaIII4LI HayqHo-

ubcre4onareJrbcKr{x pa6oru B o6Jracrr4 ecrecrBeHHblx I4 o6ulecreeHHblx nayr AH

pecny6nnga TaAxzrucraH sa 2005-20t5 roAbr rro reMe: <Tenno$kr3LrqeaKhe

cnoficrea BeruecrB)) (Jrlb rocperl4crpalll4l4 81081175) u (JS 01.86.0103274) to

npo6levre I .9.7 . TeunoSn3l4Ka.

o6ure rprrHrlrrrbr rrocTpoeHuq n cTpyKTypa pa6orsr

.{racceprarlr4oHHaq pa6ora cocrol4T I43 BBeAeHLIfl, qerblpex rJIaB' BbIBoAoB,

cnLrc4a LrcrroJrb3onannofi nr4Teparypbl I4 IIpLIJIoxesws'. Pa6ora I{3JIoxeHa na 191

crpanuqe KoMrrbrorepHofo na6opa. Ona coAep)Kl{r 38 pracyuKoB,,27 m6twl 218

HauMeHoB a:gtuit ucrorIHI4KoB n?ITeparypbl I4 29 crpanwl rrpl{nox(envrfl'



Bo eeederuuu rl3nor{eHbl rlpeAnocbrJrKr.r u ocHoBHbre upo6reurr
LrccJreAoBaHkrfl, o6ocnoeaHa aKTy€rJlbHocrb pa6orn, [pr{BeAeua npaKTuqecKat
3HarrHMOCTb H HayrrHag HOBLT3Ha paoOTbI.

B nepeofi uta6e rrpeAcraBJreH o6sop nr4TeparypHbrx AaHHbrx rro reMe

trvacepTarJvrv,
Bo emoport znaae npr4BeAeHbr orrr4caHrrro [pr{Hrlr.rlr4€urbHbrx cxeM

LrcrroJrb3oBaHHbrx SKcrrepr.IMeHTutrrbHbIX ycTaHoBoK Lr MeToALTKaM ux pa6or gl'.
?rccJreAoBanr4fl. TerrJro- Lr 3neKTpo$usuuecxux cnoficrB pacrBopoB B 3aBltcnMocrl{
oT TeMrreparypbr vr AaBrreHvfl.

Tpemon ula6a ALTCCepTaIILTOHHOt4 pa6oru IIOCB'IUEHA

sneKTpo- 14sKCrrepr4MeHT€lJrbHoMy LrccJIeAoBaHLIro ro rerlJloeMKocrll,

rennonpoBoAHocrl,I crlcreMbl rtIApa3I4HrI4Apar + HaHocrpyKrypHble au0orepHble
oKcr4Abr MerarIJIoB (A12O3, Fe2O3, TiO2, d.o:30, 50, 70,90Hnr) c KoHlleH'rpaqraefi
0,1; 0,15;0,2;0,25 u 0,3 r. B pacrBopax) a raKx{e repMoAI4HaMIaqecKI,Ix csoficrn s
3aBr{cHMocrLT or reMrreparypn (298-673)K I,I AaBneHnr (0,101-49,01) MlIa.

B vemeepmofr ?Jta6e Al4cceprarlurr [peAcraBJIeHbI pe3yJlbrarbl
gKcrreplrMeHT€rrrbHofo uccneAoBaHlrr rro rerrJroSnszuecr<LrM, TepMoAIaHaMrrr{ecKrIM
r4 gneKTpo $usuue cruNr cs ofi crBaM cur creMbl rlrAp€r3lrHf Lr,qpar + HaHocrpyKTypHhle
ana$orepuble oKcrl.qbl Mer€LIIJIon (A12O3, Fe2O3, TiOz, d"o:30, 50, 70, 90 Hvr) c
KoHrleHTparyuefi. 0,1; 0,I5; 0,2; 0,25 u 0,3 r. llonyreHbl anrpoKcl{MaIILIoHHbIe
3aBI4Cr4MOCT?I IIO TerrnonpoBoAHocTI4, rIJroTHocTI{, TelJIoeMKocTrI

cnoficrsa HccJreAyeMbrx o6pasqon B 3aBucLrv'ocrvrenerrpoQLr 3LrqecKLIe
TeMrrepaTypbr, AaBJreHLrf, LI KOHrIeHTparIVrVr, a TarcKe pe3yJIbTaTbI pacqeTa

TepMl,rqecKlrx rr K€uropl4qecKl{x cnofi crn.

[ucceprarlLroHHar pa6ora 3aBepluaerc-fi o6rquuu BbIBoAaMI{, cnI4cKoM
Iacrronb3o eaHHoft JILITep arypbl I{ rlpuno)KeHl4eM.

{ocronepHocrb ocHoBHbIx pe3yJrbraroB r peKoMengaqlrilo
cQopury.rrrrpoBaHHblx B AHccepralluu

BrrnoAu vr rroJro)r{eHlr{, c$opvryrrzpoBaHHbre colrcKareJleM, o6ocnonaurt
TeopeTLrqecKr{MLT BbTKJIaAKaMV LI rrOJI}n{eHHbIMI4 [paKTI4qeCKI4MlI pe3yJIbTaTaMI4

npoBeAeHHbrx KoMrIJreKca cr4creMarLIrIecKLIX gKcrIepLIMeHT€uIbHbIX IlccJleAosaHuiL.

06ecueqeuue AOCTOBepHOCTTI iloryqeHHbrx pe3yJrbraToB
IpHMeHeHLrt3Kgrrepr{MeHT€IrrbHbIX LI3MepeHULI AOCTI4|HyTO rIyTeM

gKcrreplrMeHT€urbHbre AaHHbre rro reuroQu:uqecKllM vr repMoALIHaMLIrIecKIlM

cnoficrsalr clrcreMbr rrlAp€r3rrHrkrApar * uanocrpyKTypHble oKcLIAbI uerallon (Ao

0,3 r. A12O3, Fe2O3, TiO2, d.o:30, 50, 70,90HIr,r) B uHTepBaJIe reMrleparyp (298-

548)K r{ AaBneHuft (0,101-49,01) MlIa;
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anpo6upoBaHHbrx vr [porecrr4poBaHqFlx pI3MepIaTeJIbHbIX ycrpoficm, a raKxe

BOCIpOI43BOALTMOCTbTO U yAoBnerBoplrrenbHbrM cofJracueM SKcIrepI4MeHTEUIbHbIX

AaHHbrx c pacqeTHbIMI{ AaHHbIMI4.

HayvHaa HoBrI3Ha pa6oru:
-HA MOAepHLI3I4pOBaHHbIX VCTAHOBKAX BrrepBbre TIOJIVIIEHbI



-BnepBhre [pLI noMoIrIlI AaHHbIX rro TerIJIoeMKocrz rr rrJrorHocrr4 o6beKToBI4ccJIeAoBa''Lrfl 6'.nu paccq'TaHhl TepMoAr{HaMr4qecKue ceoftcre BerrlecrB(enranrnax, 9HTponr4.rr, BHyrp eHHflfl gHeprr.r.rr, gHeprkrf, fu66ca, gHepra,
felruronrqa) czcreMhl fl4Ap a3u'ruapara u anr@orep'hrx HaHoKcr4AoB Mer€urJroB(n uurepnarre reMrreparyp lzoe-an)Ka rasr 

"nin 
(0,r0r-4g,01) MrIa);-Ha ocHoBe rloJlyreHHbrx AaHHbIX rlo repMoAr{HaMLrqecKI4M csofrcrsaN,r, T.o.rInoTHocTI{ uccneAyeMblx cLIcTeM, cocTaBneHo ypaBHeHI4e cocTotHk1fi, a 4nflreunoSusl4qecKl4x ceoficrn (rennonpoBoAHocrb, TerrJroeMKocrb LrreMrleparypotlpoBo4Hocrz) pfll, anrpoKcllMaqr4oHHrrx 3aBr4cr4Mocrefi B3 aBI4cI4 Mo crkl or reMrleparypbl, AaBJreH ufl 14 Mac chr HaHorracrLr II ;-IIo nonyqeHHhlM 3KCUepLIMeHT€UIbHhrM U pacqerHbrM AaHHhrM cocraBJreHhraH€LJIorLIqHrre ra6lI4IIbI' KaK rlo renno0zs"t"rn"ir, TaK r.r rro repMo Avr*aMr4rrecKr4MceofrcraaM I4cciIeAoBaHHhIX pacrBopoB B Ar{arra3oHe AaBnenufi (0,101-4g,01)Mlla

I{ reMneparyp (293-673)K c yreroM I43MeH eHLrfl KoHrdeHrp al\uvHaHoqacruq or 0,I 4o 0, 3Yo, rcoroprre 4o6aBJrrrorc, B orLr pacTBopbr.

Ifparcru.recKafl. 3HaqrrMocrb :
-npoBeAeH aH€LrII43 rlpoqecca TennolepeHoca B cr4creMax faApEl3 U]HrUApara+ HaHocrpyKrypHhrx auQorepHhrx oKcr4AoB MeraJrnoB (Al2o3, Fe2o3, Tio2, d.o:30 ,  50 ,  70 ,90  HM,  0 ,1 ;  0 ,1  5 ;02 ;0 ,25  u0 ,3r . ) ;  

\ ' ^ rzv r '  r  w

-npeAcraBJIeH uoerrft [oAXoA x o6o6rqeHrrlo sKcrrepr4MeHT€urbHbrx AaHHhrxtro TelJIoeMKocrLI, gJleKTpolpoBoAHocrla u TennonpoBoAHocrl4 cI'creMbrrkr4pa3vrHraApar + HaHocrpyKrypHble ausorepHhre oKcr{Ahr Mer€urnoB (Al2o3,Fe2O3, TiO2,d.o:  30,  50, 70,g0 HM, 0, t ;  0, i5;  O,Z; O,ZSn 0,3r.) ;-pa^:pa6oraHbl oKcnepI4MeHT€LJrbHbre ycTaHoBKr4 Anfl cKopocrHoroorIpeAeiIeHLI'[ TeMrleparypolpoBoAHocrI4 o6rer<ron e na6oparopHbrx ycnoBr4.rrxvrucruryra npoMbllrrJleHHocrt4 Mu'zcrepcrBa npoMhrrxneHHocTrd u HoBbrxrexHoJrorrrfi PT z lflly uu. C. Afinu:
-AorIoJIHeH oaur reuno$u:I4qecKllx, TepMoAl4HaMr.rqecKr{x uslexrpoSu3uqecKrrx cnoficrs cr4creMhr rLrApaszFrr.LrApar + HaHocrpyKrypHbre

fiTPTT"ltf..:1Tt"Y:rannoB (Al2o3, Fezo:, iior, dio:30, s0-,-'70, e0 uvr, 0,1;

-AOnOJIHeH 6aur

0,3r.)0,15;  0,2;0,25 HOB'IMZ AAHH'IMII, HCO6XOAKIM'IMI4 AN.f, KIMKEHEPH'IXpacqeToB.

. Pe:y.nrrarbr rrccJreAoBaH[fl BHeApeHbr :
- ycraHoBKll, Koroprre 6ruu MoAepHH3kIpoBaHbr kr co3AaHbr An.f, r43MepeHH,reunoSzsl4qecKLIx ceoftcre Belr{ecrB, LlctroJrb3yrorc.f, KaK nperroAaBareJlf,Mr4, TaK r{acrII4paHTaMI4 vr cryAeHTaMI4 B Ta4xnxcrcona rexHLIqecKoM yHl4BepcLrrere r4M.aKaAeMI4Ka M'C' oczrrau B HayqHo-rre6nrrx na6oparo pMflx rca@e4prr<< TenrorexHuKa r4 TelJrorexHr4qecKoe o6opygoBaHue)) ;-cocraBJleHHhre ra6nuurt ro T@C v TX KoJrJrokrAHhrx xu4r<ocrefr BI4HrepB€Lre reMreparyp (298-673)K n 4anreuzft (0,10r-4g,01) MlIa u3M[I4pI4]recKI4e ypaBHeHI4t Moryr uaitru cBoe [p]rMeHeHLre B npoeKTHo-IIpOI{3BOACTBeHHbIX OpraHu3ar\LrflxB pa3nr4qHbrx TexHoJrofuqecKux lpoqeccax.

[uccepratlIEoHHas palora cocrol4T rr3 BBeAeHr4r, qerhrpex rJraB, BbrBoAoB,crrI4cKa I4cnoJlb3onannofi JILITeparypbI LI lpr{JloxeHr4.f,. Paoora z3no)KeHa na 191



crpaHI{IIe KoMrlblorepHoro reKcra. OHa co4epxar 38 pr4cyHKoB, 27 ra6twl, 2I8
H ar{M eHo B arruit r4 crorr H r{Ko B nLr rep aryp rt u 29 c rp aHr4 q npuJr o)K eHr4.rr.

flo pe:ynbraraM pa6orrt ory6nzroBaHo 44 crarskr Lrs ttux 6 crarrefi n
perleH3lrpyeMhrx BAKper-tcH3r4pyeMbrx )KypH€LJrax, peKoMeHAoBaHHbrx tsAK npv llpesz4enre
Pecny6lurcIE Ta4xzKLIcraH u P@ 34 rezucoB AoKJraAoB r4 orHa rottotpu6"".

Azccepraqr,ra Ha:pyruoena A.c. coorBercrBver nscnonmvcooTBeTcTByeT nacnopmy
cneuaoilbHocmu 05.02.01 - Mareplr€rJroBeAeHr{e (n xzuzqecrofi
npoMbrrxJre unocru) rro cneAyroul?rM rryHKTaM :

-BhI-[BJreH MexaHE3M rIepeHOCa TelJra B ckrcTeMe fr4Apa3r4HrtrApaT +
HaHocrpyKrypHhre auQorepnbre oKclrAhr MeraJrJron (Al2O3, Fe2O3, TiOz, d.o:30,
50,70,90 nu,  0,1;  0,15;0,2;0,25 u 0,3r . ) ;

-ycraHoBJreHa 3aBl4cuMocrb Sz:uxo-xLIMI4qecKLrx r4 TepMoAr4HaMr4rrecKr4x
ceoficre czcreMbr rr4Apa3r4Hruhpana + 0,1; 0,15; 0,2;0,25 u 0,3 r; (Al2o3, Fe2o3,
t1or, d.o:30, 50,70,90 nu) or reMrreparyphr, AaBlrenufl. H Maccbr r4ccneAyeMbrx
o6rercron;

-ycraHoBJreHa B3al4MocB.tr3b teulo$IEsLIqecKlrx u repMoAlrHaMlrqecKr4x
csoficrn l4ccJleAyeIurrx o6reKToB B 3aBr4cktMocrr4 or reMrreparypbr vr AaBne1ufl;

flo Aucceprarluu Molr(Ho cAeJrarb cJreAyroque 3aMerr al:afli
1. B lzcceprarlrlr{ HerrerKo yKa3aHo pr{cyHKlr Z.1l- 2.I2.
2. llpz sa4aHHofi reMrleparype c pocroM AaBneHr{fl Hccne.qyeMbrx cracreM

TennonpoBoAHocrb, sJleKTponpoBoAHocrb yBeJrr4qlrBarorcr. C pocroM
TeMrleparyphl rrpu 3aAaHHoM AaBIT3H'Ii.I4 yMeHbrxaercs, a renJroeMKocrb
yBeJu4qplBaerefl, ne o6t.scnflercs, qeM gro BbI3BaHo.

3. B anrope0epare vr .ql4ccepralll{rr raMerorc.f, arr4rrvrerur{eaKLre u
op$orpa$uqecKLre oruu6rz.

4. ts anrope0epare B TaAxr4KcKoM BapuaHTe LrcrroJrb3oBaHbrHeyAar{Hbre
Qpa":u.
,{auHue 3aMeqaHr.nr 6onrrue Hocrr peKoMeHAarenrnrrfi xapaKTep. Onz

BJII4f,Ior Ha o6qee rIoJIo)KI4TenbHoe BleqarreHLre or pa6oru, TaK KaK
3aTpafr4BaloT cMbICJr OCHOBHbIX BbIBO,4OB.

coornercrBrre a nropeQepara coAepr(aH r{ ro A r{cceprarl u n.

[oKiBaHbI BKnaA aBTopa B rIpoBeAeHHoe LrccJreAoBaEvre, crerreHb
IIp aKTr4qecKa.rr 3Haqr4Mo crb p e3ynbraroB r.rccJre AoBalcInfl, o6 cyx4enu
.[aHHbre. Anrope@epar IONHOCTbIO COOTBETCTBVCT

ALr cceprarluouHofi pa6orrr.

llo4no4x LITorIl aHaJrLr3a [peAcraBrenHofi AvrccryTar\uvr, cqr4Taro
ueo6xo4uMblM orMerlrrb, qro yKa3aHHbre 3aMeqaHufl He cHr4)Karor .4ocrotrHcrBa
pa6orrt u e€ o6qefi rloJlox{rlTelrHofi orIeHKr{; 6omura-q qacrb 9Tr4x saN,re.{aHr4fi
HocI4T AllcKyccl4onnufi xapaKTep, Anropou [poAeJraHa 6ollruas v orreHb

p anropeSepate Anccepral{nll LI3JIo)KeHbr ocHoBHhre rroJro)KeHnfl. H BbrBoAhr,

HOBIA3HbI LT

IIoryqeHHbre

coAepxaHr4ro

HE

HE

rpy4oeurax pa6ora, ronyqeH 6onrlrofi Sarrzvecxrafi Marepr4aJr rro Suaur<o-


