


rerepooa3Horo cr{HTe3a rr.{ApoKcr.rAoB uHpKoHI{r, KoTopoMy rlocBflIrleHa

Ar.rcceprarluoHHafl. pa6ora acntrpaHTa ra$egpbr rexHoJrorrru peAKI4x eJreMeHToB r
HaHoMarepr{nrroB Ha ux ocHoBe PXTy rirM. I'.VL MesAeJIeeBa, c roropofi AO

(rIM3) cBfl3brBaror AJrvrenbHbre [JroAorBopHbre orHoruemvrfls [peAcraBJlfler

HecoMHenuufi r{HTepec A:nfl Harrrero rpeArpvrsrtrfl.. Tnep,uoQasnaa KoHBep cvtfl,

Sropoqr{pKouaroB K€rrrr{fl c [oMorrlbro eAKoro K€urkt B ruApoKckr4 rlrtpKoulafl c

nocJleAyroIr1rM pacrBopeHueM ero B a3orHofi rucJrore r{ p€BAeJreHraeM c rroMorrlbro

TEO rlt4pKoHuf, u raSnur rro3BoJrkrra Ha AO r{M3 B cBoe BpeMfl uepefirn or

llepeKpr/rcr€urJrr43arluoHHoro Bapr4a[Ta rexHoJror[r{ K 6oree

BhrcoKorrporr3BoAraTeJrbHoMy sKcTpaKrIr4oHHoMy.

Hapx4y c rercaQropoqrpKoHaraMr :raJrvrL B rexHoJroruu urnpoKo

rlprrMeHrror Apyroe coeAr{HeHr4e rlLrpKoHuf, ero oKcrrxJropnA. flosrovry

aKTyaJrbuocrb Al4cceprar{uoHnofi pa6orrr flrxellro, rocBflrrlesuofi

ycraHoBJleHlaro r,rll-4fllar4fl, ycronufi rerepo$asHofi KoHBep cvl4 Srop- vr

xJlopcoAepxalqux coeA ulr,'elauit qupKoH vrfl, Ba>KHbrx Anfl TexHoJroruu pa3Aeir ennfl, 14

otrl4crKl4 IIIapKoHI{fl or npuuecefi, Ha crerreHb KoHBep cvtv grlrx coeArrH erruit B

Kpl{cr€trlnorloAo6nufi rLIApoKcrrA rlr.rpKoHurr, u3freHrarc ero xapaKTepr.rcrl{K

(cocrar, rraopSoJlorrl.f,, yAenbHa-fl roBepxHocrb t4 Ap.) u repMooBoJrrorlrdro n ZrO2, me

Bbl3brBaer coptrennfi.

Ans .qocrl4xeunfl, nocraBreHuofi qenu AraccepraHTy neo6xoAr{Mo 6ulo
pellllaTb cJreAyroqr4e 3aAarr H :

crrHTe3l/tpoBarb Qtop- t4 xJlopcoAepxauue coeArrH e$]rlfl, UHpKoHut

3aAaHHoro cocraBa u MopQonoruu;

- ycTaHoBurb BJIIaf,HI,Ie COCTaBa r€[JroreHooAepxarqero [peKypcopa,

rpupoAbl, KoHIIeHTpaIIktu kr reMrreparypbr ocHoBaIf,I/Ig,., coorHorrreHrrf, peareHToB Ha

cre lreHb KoHB e p cur4 c o eAr{H e}iluil qprp Ko H vrfl, B f raAp o K cu [)
oupeAeJll/trb xllMHrrecrufi u Sasonrrfi cocraB cuHTe3]rpoBaHHbrx

fplApoKcuAoB rlr.lpKoHrrfl ;

' r4syrtwrb repMogBoJlloquro peHTreHoaMopSuoro rr.rApoKcurya rtpu pasnofi
reMrreparype;

u3yqI'ITb tlpoAyKrbl rerepoSasuofi KoHBep cHH vr rpoAyKTbr r{x
TepMoo6pa6offiu Susur<o-xl{MrrlecKrMl{ MeroAaMu (penrreno$asosHfi aHEUrr.r3,



cKaHr{pyroua, oneKTpoHHafl cKaHrrpyloqas MIaKpocKonI,Lr, AI{00epeHII}IaJIbHo-

TepMr{qecxufi aHaJIu3 Ia Ap.);

- ycTaHoBr{Tb pexr/rMbr reTepo$asnofi xonn epcvlkr, o6ecneql,rBaloql4x cuHTe3

KpucraJrnoroAo6uoro HaHocrpyKrypupoBaHHoro ruApoKcvrya IlrtpKoHufl (V- ultvr

6-$opurr), rcprvroo6pa6orra Koropoto rpr4BoAur K noJlyrreulato Meracra6ulrnoro

t-ZrOz.

HayuHar HoBrrBHa AucceprarluoH*afl, pa6oru ilrseflro HecoMHeHHa vt

cocTor{T B cJIeAyrouIeM :

1. Llsyreuo Blrr4flHr4e ycJlosuir retepoSasuofi KoHBepcwu saxHefir[flx nnfl

rrpaKrraKra Qrop- H xnopcoAepxarqrx coeAlaHeHuit III4pKoHrfl HA CI{HTE3

ruApoK cvpia rlupKoHr{.f,, a raKxe reMrreparypbl repMoo6pa6orru Ha Sasonrrfi

cocTaB u xapaKTepr4cTr4Kr.r [poAyKToB TepMosBOJ[OqUU. fIOraSaHO, rITO sasonUfi

cocraB oKcuAa ur{pKoHu, o[peAeJrtrercs uraBHbIM o6pasorra reM[epatypofi

rpoqecca IK u reMreparypofi repuoo6pa6orKll ruIApoKcu4a.

2. Buepnue uccneAoBaHo BJrlrflHue cocraBa $ropoqrlpKoHara Ha ero

rerepoQiBHyro KoHBepcuro B Kpucr€rrrnoroAo6Hufi rHApoKcr4A IIpIpKoHLIfl.

YcrauoBJreHo, rrro B colocraBr{Mbrx ycJroB[flx creleHb KoHBepcr4r4 B rrrApoKcrrA

rlr{pKoHprfl 3aBucraT or proHHoro pap4uyca KarI,IoHa SropoqupKoHara kL

yBenuqvrBaercfl, B pflAy t<*<NHo*aCr*. CunresupoBaHurtfi u3

rerca$ropoqupKoHaroB nrApoKcu4,6rvsox ro cocraBy r 6-SopMe (ZrO1,5(OH)),

a ra3 renraQropourpKoHaroB nBrrf,ercn cMecblo y- (ZrO(OH)z) vI 6-Sopuu.

florasaHo HacJreAoBaHue Kpr{cr€rJrJrorroAo6uuna rr,rApoKcLrAoM rvropQoJloruu

Kpracr€rrJro B rrpeKypcopoB.

3.I4gyqeHo r,lrvtflHt4e rpupoAbr, KoHrIeHTparIuu, TeMleparypbr ocHoBamkrfl, a

TaKxe cooTHollreHl/tfl pearcHToB Ha KuHeTHKy reTepooasnofi KoHBep cvIH K2ZLF 6 s

rl,rApoKcvrl, urIpKoHIarI. Ioxasano, qro rpoqecc IK rporeKaer B au$QysuoHHofi

o6ractu. Pacc.ruraHbl KoHcraHTbr cKopocrr{ ro ypaBHeHraro XypaureBa-

Jlecoxusa-TeurleJrbMaHa, u3MeH.f,rorqvrecfl.B rrpeAeJrax or 1,3'10-3 Ao 4,3'10-l nauu-'

B 3aBI4cI4MocrI{ or ycJloswit rpoBeAelaufl fK, u oHepruf, aKTr{BaWkr rrpoqecca (50,1

x,,{xc/vronb).

4.I4zyueHo BJILIf,HI{e KoHIIeHTparIur{, KoJrr.FrecrBa r{ TeMreparypbr pacrBopa

ocHoBalaufl, (aruuuar, NaOH, KOH) Ha rpoqecc rerepo$asHofi KoHBep cnvr

KpucraJlnorl,IAparoB oKcplxJropr,rAa uupKoHr.rfl pa3Hofo cocTaBa B fl,rApoKcu[,

III,IpKoHvtfl., a TaKxe Ha ero cOcTaB H xapaKTepLIcTLIru. VcraHoBJreHo, rrTO rrepexoA



rr,rApoK cr4rya rlupKoHprf, vts reneo6pa3Horo B Kpucr€ulnonoAo6uoe cocrof,Hue

npoucxoArrr B r{HTepB€rrre KoHrleHtpaqufi ocuoBaloktfl, 014-016 naolrfu, tPH sToM

cocraB rIaApoK cu1a MeHnerc, c a- (ZI(OH)+) Ha B-SopMy (ZtOs,5(OH):), a s 6oree

KoHIIeHTppIpoBaHHbIx pacrBopax - Ha y-$oprnry.

[parcrrqecKafl BHarrrMocrb Aucceprallrouuofi pa6orrr flrseflro

3aKrroqaercfl, B ycraHoBJreHr{n pexr.rMoB IrpoBeAemvtfl, rerepoQasuofi KoHBepcv:kr

Srop- t4 xJropcoAepxaqux coeAr.rneuufi qupKoHl4fl, BaxHEIx AItfl TexHoJIorI{u

pa3Aen eukrfl, H orrlacrKl,r qlapKoHt4rr or npuuecefi, o6ecueqlaBaroull4x rIoJIfreHHe

KpracrirlrJrorroAo6soro HaHocrpyKrypupoBaHHoro rHApoKcu4a III{pKoHIar

3aAaHHoro cocraBa c y4emHofi roBepxHocrbK) I7O-250 tr'lr, TepMoo6pa6oma

Koroporo rpu reMrreparype <700oC rpr4BoAur K ron1^reHl{rc laono$a3Hoto

Meracr alulsrtoro HaHocrpyKTypr{poBaHu oro t-ZrO2 (pasMep Kpucr€uIJII{ToB MeHee

20 HM). flonyreHHbre pe3yJrbrarbr Moryr 6urr I{crIoJIb3oBaHbI B TexHoJIotI{u

TIHpKOHT{f, ilpkl CO3AaHr{[ HOBbTX Lr COBepIIIeHCTBOBAIJI/"I{I CyilIeCTByTOluUX

TEXHOJIOII{IIECKI{X CXCM rIONYqEH.pIfl, ru,IAPOKCWAA U AIOKCUAA IIIAPKOHI{fl,

Irc[oJrb3yeMbrx Anfl co3AaHr{fl KepaM}IrIecKLrx MarepIaaIIoB, cop6enroB,

KaraJrrr3aropoB vtlru Hocr,rrerefi KaraJrr{3aropoB, vr Apyrux SynrquoHaJlbHblx

MaTepr4€r.JroB.

,{ucceprarlroH laafl, pa6om flrsellbo cocror4T rt3 BBeA ent4fl, nureparypHoro

o6sopa, MeroA[rqecKo it \acru ) rrflTkr gKclepr{MeHT€urbHbrx HraB, BbrBoAoB ra crrucKa

rII,ITI,Ipyeuofi JrklTeparypbr (82 rcroqHrlra), LI3JroxeHa Ha 145 crpaHI4IIElX,

co.{epxur 12 ra6turl, 1 13 pncyHKoB.

Bo BBeAeHrru o6ocuoBaHa aKTy€rJrbHocrb pa6oru, €e rleJrb,

cQopnayJlupoBaHbl :aayttmafr HoBr{3Ha H npaKTr,rqecKafl 3HaqrdMocrb, rroJroxeHktfl)

BbIHocuMbIe Ha 3alulary, r{H$opMarlrur o AocroBepHocru pe3yJrbraroB kt

anpo6aquu pa6orn.

B nepnofi r.uaBe paccMorpeHbr r{ o6cyxgeHbr uy6laxa\upt ro rpuMeHeHuro

rl{ApoKcuga v ALIoKcI4Aa rIrApKOHr,rrr, QOprvrarr,r cyqecrBoBaHrafl nrApoKcv a

IIupKoHHf,, MeroAaM ero cIaHTe3a. flpoauanu3r{poBaHo BJrra.f,Htre ycnoBuit cwrtre3a

rI,IApoKcvAa IlupKoHr4fl, Ha ero cocraB il TepMogBoJrroqtrK, MexaHusrra o6p€BoBaHufl

M eracr a6utrcuo ro rerp aro H arrbH oro Ar4o K cu$a qr4pKoHufl .

Bo nropofi rJraBe (rvretogruecKafl vacm) [puBeAeHbr r,rcxoAHbre BerrlecrBa r.r

peaKTI,IBbI, MeToALIKpI [poBeAeHr{f, gKc[epr4MeHToB, upu6opsl H afl[aparbr;
rpeAcraBJleHa IauSoprr,raw4fl, o MeroAax a*anru3a (co4epx amvre OH-rpynu,



uupKoHrfl, rlenoqHblx gJreMeHToB, xJropprA- u $ropu4-raonon) H r{ccneAoBaHufl

o6pasqon (ournuecKaf, vI cKaHrapyrouafl oneKTpoHH€ur Mr,r{pocKorru.fl

(C3M),AIa+SepeHIILIamusrfi repMrarrecxufi aH€rJrra3, coBMerqeuuufi c Macc-

crleKrpouerpueft (ATA/T|-MC), peHrreuo$asosHfi aH€urrd3 (P@A), rra3epHaf,

rpaHynoMerpl{r{, yA€nrnafl roBepxHocrB (SrJ). Ilpe4craBJreHbr ypaBHeHufl. AJts.

pacrrera crexuoMerpuqecKll ueo6xoAuMoro KoruqecrBa (Cfil() ocHoBamilfl, AJrfl

KoHBepckItr r€uoreHcoAepxalq[x coeAllHeuufi qr{pKoHvrfl, B rr.rApoKcu!, v pacqeTa

BeIr{rrl4Hbr cTeIIeHu KoHBep cvrvt.

Tperrn rJraBa rocBflrrleHa r43yrreHraro rerepoQasnofi KoHBep cw?r (IK)
SropoqlapKoHaroB pa3rplqsofi rpupoAhr kt n3yqeHr4ro xapaKTeprrcrraK

Kplacr€ulJlonoAo6uoro rnApoKculra rlr{proHr.rfl (ftl), roJryrreHHoro c [oMorrlbro

2,7M pacrBopoM KOH. C erofi qenbrc ArrccepraHroM 6uru crrHre3rpoBaHrr

vrono$a3Hble QrcpoqplpKoHarbr cocraBa OIH4)2ZIF 6, K2ZIF 6, CszZrF 6,

OIH4)3ZrFt, K3ZIF7 c 6rusruM cpeAHHM pa3MepoM Kpr{cr€rJrJroB (uo luupune) -
100+109 narivr.

floxasauo, rITo rro peaKqr4onnofi cuoco6Hocrr{ r,r3freHHbre

Qropoql{pKouarn o6pasyror psA: KzZrFa<< OII{4)zZIFo - OII{4\ZrF7<K3ZIF. -
CszZtFo.IIpu Aocrux e:rtilv- crereHlr KoHBep ckrr4 6nusKofi K I00% cocraB

cl{HTe3upoBaHHoro vB rexcaSropoUrlpKoHaroB nrApoK cvrya npu[tuxaercfl K 6-

Qopure (ZrOy5(OH)), rorAa KaK I{3 rerraSropoqupKoHaroB o6pasyercn cMecb 5- u

y-Qoprvrrr (ZrO(OH)z). Bcre4crBue Bo3Hr.rKaroqux B rrpoqecce fK
MrrKpoHarlpflxel,Juit ua6moAaercfl, rlacrltrlHoe pa3pyueHge KpucraJrJroB

ruApoKcvIla rlupKoHrrfl. Eolee Aer€rJrbHoe r{3yrreHue BlrvrflHkrfl, ycnornfi IK Ha

cTetreHb KoHBepcuw v xapaKTepI{CTI4KI{ Cr{HTe3r,rpyeMofo n4ApoKcuka froKa3aJro,

3aMeHa KOH na NaOH uttu NH3'HzO orpllrlareJlbuo cK€l3brBaercfl. Ha rrpoqecce

rK. VcranoBneHHble 3aKoHoMepHocrLI Hau6oree xopouo olucbrBarorcf,

AI{QSy3I'toHHbIMu ypaBHeHuf,MH, paccqlaraHbr KoHcraHTbr cKopocr1a rrpoqecca.

Hapx4y c npupo4ofi ocHoBaHu.f,, Ha rpoqecc fK B rHApoK cul BJrr/urer

KoHIIeHTpaIII'Ifl KOH, TeMreparypa pacrBopa'ocHoBaHEfl vr pi6Mep Kpt4criurJroB

SropoqupKoHara. CAenaHo rpeAnoJloxeHr.re o MexaHr43Me B3ar{MoAefi crnua.
qerneprafl HraBa nocB.flIrleHa H3f{eHrto rerepoQasHofi KoHBep cvr'

xJlopcoAepxaqux coeAI{HelJ.uit IIIapKoHI{fl oKc}IxJropHAa c pir3ruqHhrM



coAepxaHueM Kpracr€urJrr{3arluoHHofi BoAbr, rrporeKarcrqefi co 3HarrureJlbHo 6olee

srrcorofi cKopocrbK), rreM Bo SropcoAepxarqrx coeAuHeHr,rflx. flonyreHHble

nrApoKcr/rAbr upeAcraBJrflror co6ofi cMecb 6- u y-Sopruru. flora3aHo, qro B orJrHrrue

oT cHcreMbl c K2Z1.F 6 rIoBbIrueHI4e reMrepaTypbl pacTBopa ocHosaHlafi (2,7

uorrh, I00Yo us6rlror or Cfilq Ao 85'C B cr{creMe c OXII He oKa3brBaer

3Haq[TeJIbHOTO BJILIflHUfl, Ha CTerreHb KOHBepCUt4. Paserrrl{e [pOqeCCa [pUBOArltT K

Apo6neHnrc) KpI,Icr€tlJroB sa 6oree MeJrKr,re SparMeHTbr. BtrrcK€BaHbr coo6paxeuufl.

o MexaHra3Me KoHBepckru OXII B ruApoKcr4A.

rlsraq ruraBa coAepxr4T pe3yirbrarbr r{3yqeHufl TepMooBonroqrr{

Kpl{cr€ulnoroAo6soro ruApoKckr4a rlupKoHr{fl, cuHTe3rrpoBaHHoro H3 Qrop- u
xJrop coAepxaqr4x c o eA umeHuir rlr{pKoHr{,

floxasano, rITo MeracradutbHas, TerparoHaJrbHafl $asa B Ar{oKcr4Ae

UI4pKoHLIfl, [oJIfIeHHoM I{3 cuHTe3lapoBaHHoro ws K2ZrF6 rrpu 85oC rLIApoKcLl.ga,

ycrofiurtBa BnJIorb Ao 750"C, a ee ycrofiuaBocrb 3aBracr{T or AJrr{TeJrbHocru

retepoQaguofi KoHBepcrurr (onrrarvr€IJrbHoe BpeMfl 30 vrun). IIpu ucrroJrb3oBaHr{r{ B

KarlecrBe rpeKypcopa OXII, r4s ruApoKcr4Aa, roJryqeHHoro npu 25"C pacrBopaMr.r

ocHoBatrufa c KoHUeHrpaquefi 2,7 naomfu, coAepxaHrre t-ZrO2 rrpra 700oC He

llpeBblluaer 5-8Yo.HesaBI{cLIMo or rvrta ocuoBa:aufl, c yBeJruqeHraeM TeMrreparypbr

TepMoo6pa6omn rI,IApoKcI4AoB ua6rrcAaercfl. cHuxeHue coAepxauufl,

Meracra6vtrcsofo t-zto2, a rpu yBenuqeHrrr{ TeMrreparypbr rrpouecca rK
coAepxaHlle t-ZtO2 Bo3pacraer. flocrorbKy froBbrrrreHue reMrreparypbr

TepMoo6pa6orxa rpIzBoAI{T K pocry pa3Mepa Kpr{cr€t"IrJrr.rroB, To yAenbHafl

roBepxHocrb cHr{xaercn c 250 wr'l, (upz 100'C) ro 4 yr'lr (upz 1000"C).

flo pa6ore MoxHo cAeJrarb cJreAyroque 3aMerramvrfl,:

1. B 4ncceprarluounofi pa6ore [oKa3aHo, rrro rerparoHaJrbHbrfi 4uox cvrl
III{pKoHI4f, c pa3MepoM KpIacr€IrInI{ToB He 6olee 20 HM roryqeH rpLI

repMoo6pa6orKe rplt reMreparype ue 6olee 700 lpaAycoB. B ro xe BpeMrr rpu
III0JI}^IOJJI/.UI KepaMI{rrecKI,Ix ug4enuir Ha ocHoBe Ar,roKcr4Aa IIupKoHufl

HcnoJlb3yrorc, 6olee BbIcoKpIe reMrlepaTypbr [poKEurKr{. Cyl, rro

IpeACTaBJIeHHbIM AaHHbIM, rlpu [paKTurIeCKoM LICIIOJIr3OBaHHH B yCJIOBI{SX AO
(r{M3)) TaKI{x rpIApoKcI4AoB 3af,BJIeHHhIe rapaMerpbr ne 6y4yr ronyrreHbr.

2. B pa6ore Her ransoprraarrr4kr rro [oBeAeHr.rro [pr{MecHbrx oJreMeHToB B

rpoqecce rerepoQasnoro cLIHTe3a. B ro xe BpeMfl Kprcr€rJrnu @I$(, [oJryrraeMbre
B AO (tIM3>, MoryT coAepxaTb B KaqecTBe npuuecefi TaKLIe gJIeMeHTbr KaK



xeJre3o, KpeMHufi, alrouuuufi, oJIoBo, THTaH, KoHIIeHTpaII[fl Koropblx n rotosofi

rrpoAyKurH crporo pernaMeHTl4poBaHa.

3. B csssu c [peAlonaraeMbrM rrepexoAoM Ha xJlopuAHy]o rexHoJlorulo

Ailfl [paKTr,rqecKofo [pLrMeHeHr.rfl s AO rIM3 I{HTepecHo B KarIecTBe npeKypcopoB

rrcrroJrb3oBaHr,re TXI{, Koropstit, KaK KoMrIoHeHT, n pa6ore He paccMorpeH.

CAelasHbre 3aMeqankrfl. He BJruflror Ha o6uryro rroJloxl{TeJlbtryrc oIIeHKy

4auuofi Ar,rcceprarluoHuofi pa6oru, Bblrromtensofi Ha BbIcoKoM HafrHoM kr

gKcrrepuMeHT€urbHoM ypoBHe. ,{ocroBepHocrb [oJryqeHHblx AaHHbIx He BbI3bIBaer

conanennfi, [ocKoJrbKy iasupyerc.fl Ha rlprrMeHel;.rz,.vI MHoroqIacJIeHHbIx

coBpeMeHHbIx MeToAoB HCCneAoBaHLIfl, pe3yJIbTaTbI KOTOpbIx He [pOTIaBOpeqaT

Apyr Apyry.

Pesynrrarbr pa6oru Moryr 6um peKoMeHAoBaHbI AJIfl I43f{eHr4fl, B Kypcax

rro xr,rMr{ra v rexHoJrorlru peAKr,rx sJreMeHron(PXTY uM. [.V1. MenAeJIeeBa,

Ypanrcrnfi Se4epalurrrfi yHuBepcilrer, OfAOy BO I*l Toucrufi

flomarexHr4qecrufi yHr.rBepcurerr{ Ap.) vt BHeApeHufl, B HayqHblx kr

o6pasoBareJrbHbrx opraHr{3ar\uflxra raKxe Ha rlpeArrpvIflTuflx Tourusuofi

KoMrraHrar{ (TB3Jb fK <<PocaroM>, B qacrHo crkr, B AO <<rleueqrcufi

MexaHraqecrufi 3aBoA>.

Anrop eS epar ronHocrbrc) orp axaer c oAepxaHrae Aprcce pr a\uv. Pesyrbrarbl

pa6oru rpeAcraBJreHbr B Marepuurax 8 nayuublx KoHQepenqufi u ouy6wrKoBaHbl

B 3 crarbrx B xypHarrax, BKmoqeHHbrx B [eperreHb peueH3rrpyeMbrx HayqHblx

Hs4anr4it lls ony6ruKoBaHr.rrr ocHoBHbrx Ha)qHbrx p*yJrbraroB Auccepraqufi.

IIo cBoeMy coAepxaHr.rrc Ar.rcceprarlr4oHHafl, pa6ora flrseflro
coorBercrByer racropry Hayrtrofi crequarbHocrr{ 05.17.02 Texuororrafl peAKr{x,

paccef,HHblx t4 pa4vroaKTplBHbrx gJreMeHToB B qacrrt Soprraylrr clequ€rJrbHocrrr

rlacrl{ Qopvrynu creqnarlbHocrlr <<PeArue oJreMeHTbr (rar reoxr{Mr{qecKoe vr

TexHoJrorl{rlecKoe nonxrue). Oco6euHocrr{ ux xl,IMr4rrecKoro rroBeAenvrfl, B

TexHorloruqecKux [poqeccax) t4 o6racru r4ccneAoBaHr{r <<flolyueHne

lpoMexyrorrHbrx coeAI{He:anit Heo6xo4rauofi cre[eHI,I rll4crorbr,

rpaHynoMerpl{qecKoro cocraBa w r.rr. AJrfl rrpor{3BoAcrBa MerarrJra t4lru us4elufi.

@usuro-xrtMl{tlecKue ocHoBbr cr4HTe3a MarepIa€IIroB Ha ocHoBe peAKI{x MeraJIJroB I{

rlpou3BoAcrBa H3Aenrafi ug Hr.rx>).

.{uccepralllafl flrgellro npeAcraBJr.f,er co6ofi HayrHo-KB€uu4sraraqzoHHyro

pa6ory, B xotopofi I{3JIoxeHbI HayrrHo o6ocsoBaHHbre rexHoJrorr4qecKrae

paspa6orKla e o6racrla coBepr[eHcrBoBaHnfl, TexHoJror[u [oryrrenufl coeAr{Hesuit
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