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o0uqna.nbHoro o[rIoHeHTa Ha Auccepraq[rc Avronopofi Asusrr BaJrHesHrrHa

TeMy <<@nsuKo-xuMuqecKrre cnoficrna crrJraBoB ZnSAI v ZnSSAl,

JrerrrpoBaHHblx cKaHAlleMr IrTTprIeM v ep6nervu>, [peAcTaBJreHHyro Ha

co[cKaHrle yu€nofi crerleHrl KaHArrAara xrlMlrtlecKrrx HayK rro cfleqrraJrbHocrrr

02.00.04 - *QugnqecKafl xuMufltt

Axmy atoH o cmb uz 6p aruru o fi mem u. krzgetrux, KoHcrpyK r\Lrfl u coopyxeHr4,

Ir3 Mer€Irlna cocraBJUIK)T naz6onee sHa.rurerbHyrc u rIeHHyrc qacrb ocHoBHbrx

npokI3BoAcrBeHHbIX Sou4on ruo6ofi [poMblrrrJreHHo pa:nnrofi cTpaHbr, u rrx

3aIrIZTa OT KOppO3LILt rIO3BOJI.f,er CHkl3rrrb gKoHoMr4rrecKlre norepu or Koppo 3nvr vr

o6ecne'{zeaer Aalrnefiurufi texnu.{ecxzfi [porpecc. 3Hanue ocHoBHbrx

3aKoHoMepuocreft B3allMoAeitcrnus KoMloHeHToB B crrJraBax Aaror Bo3Mo)r(Hocrb

nporHo3llpoBarb csoficrea c[naBoB I{ o[peAeJrrrrb o6lacrz ]rx rircrroJrb3oBaHllf,.

B Hactoqulee BpeMfl, Ha pbIHKe cr€IrrbHbrx KoHcrpyKqzfi nce qarqe crur1r

IrotBJI-[Tbcx ralr$aHoBble noKpblTllf,, [peAcraBmrcqr4e crrJraBbr rIr4HKa c 5 vac.yo

€uIroMkIHLIr (fanrsan-I) u IIt4HKa c 55 vrac.Yo atnorvrzrH1rfl, (fa-ursau-Il). o4narco
BOTIpOCbI ynrrrueHllrl AoJrfoBeqHocrut cr€lJrbHbrx KoHcrpyKr\uun npoAJreHlrr cpoKa

nx cnyx6rr ocra€rc.f, aKTy€ulurofi ea4a.refi. ZueHno nogroMy AzcceprarlLroHH€ur
pa6ora Arvronosofi A.8., uocnxrqdHna.a pa.:pa6oge cocraBa HoBhrx urrHK-
€LIIIOMLIHIIeBbIX CIJIaBOB, JIeTLIpOBaHHbIX CKaHALTeM, uT-IpueM vr Sp6r.reU,

npeAcraBJr-f,er co6ofi aKTyEIJIbHoe lrccneAoBarrvre, uMeroqee na]nrnufi

np aKTrue crcuit r{ HTep e c.

Cmeneuo oflocHoeaHHocmu HayqHbtx norouceHufi, eueodoe u pexonerudaqurt

cQ opuyn upo I aHHwx e d uccepmaquu

HayrHue rlonoll(eHnfl' kr BhIBoAbI csopnayru4poBaHHbre B Alrccepraqnonnofi
pa6ore Anaonosofi A.B. HarrHo o6ocHosaHhr MzKpopeHrreHocneKTpanbHbrM 14

peHrreHoSasonsru aHaJru3a}[vI, TepMorpanzverpuefi, noreHlluocrarllqecKllM

LI3MepeHI4eM TefInoeMKocrLI cnnaBoB B pexftIMe,,oxralK4e Hhrflr, .MeTOAOM, a TaK)Ke



OcnoBHbre

BbIHOCSTCI., Ha

HayqHbre nonoxeHrrr AtrccepTarJilv, KoTopbre aBTopoM

3aIrILITy .fl BJIf,IOTC.g : TeMrlepaTypHble 3aBI{ckrMocTLt TenJroeMKocTLr,

rcos{Suql4eHTa rerlnoorAavrtr v, repMoAl{HaMlrqecKux Qynrqufi culanos Zn5AI u

Zn55AI, nerupoBaHHblx cKaHALIeM, kTTTprreM 14 ep6ueu; ycraHoBJreHHbre

TepMorpaBkTMeTpntIecKLIM MeToAoM KkrHeTr4qecKlre HapaMeTpbr rrpoqecca

oKrIcJIeHkIt cIrJIaBos Zn5Al u Zn55Al c peAKo3eMeJrbHbrMLr MeraJrJraMrr, B rn€p4orvr

cocrolnHllvr; 3aBkrcvMocrz aHoAHbrx xapaKreplrcrlrK cIrJraBoB Zn5AI u Zn55Al co

cKaHALIeM, LITTpLIeM n ep6uervr, [oJryrIeHHbIe uoreHrllrocrarr4qecKlrM MeroAoM B

p€BnkrqHbrx arpeccrrBHbrx cpeAax e sasr4iuNaocrlr or pH cpeAbr.

I o cmo s ep Ho cmb u H o I tr:t H o n ony q eHH wx p 6yn b mamo I

YcranoereHHble Al,rccepraHToM HarrHbre ttonox(eHufl, flBIrflrorcr HoBbIMvr Lr

olyOnLIKoBaHbI B cneqLIzIJILI3LIpoBaHHbx peIIeH3LtpyeMbIX HafIHbIX usAAnwtx

Poccuficrofi AH 14 Pecuy6nuru Ta4xurucraH. Pesynrrarur LrccJreAoBaHLrs

cnoficrs crrJraBoB u reMrreparypHbrx sasuczNaocrefirenroSzu4 qecKLTX

TepMoAI4HaMI4qecKZx QyHrqHft curaeon, o6o6uleHHbre B rJraBe 2 gucceprar\Lrkr

orJlllqalorc.f, HosugHoft n opkIrLIH€uIbHocrbK). '.{oeepurenrnrrfi ypoBeHb

[on) IeHHbIX pe3ynbraroB BblcoKar, T.K. LrCrrOJrb3oBaHa coBpeMeHHbre

KoMrrbrorepHbre rporpaMMu (MSExcel n SigmaPlot).
' OcnoBHbIe pe3ynbrarbl o KuHerr.rKe oKl{cneH}rr crrJraBoB, rrpkrBeAeHHble B

HIaBe 3 AI{ccepraIII4I4, ouy6luroBaHbr B "XypHan fnsu.recrofi xtrvrtrkr" kr

aupo6zpoBaHbr na roHS epeHrlzrx p a3rr,rrrHoro ypoBHr.

Pesymramr vccneAoBaHkrs. gneKTpoxr.rMl,rqecKoro rroBeAeHrrt

(falr$an-I) u (fanrQaH-II) c Ao6asraNaz peAKo3eMeJrbHbrx Mer€urJroB, Koropbre

o6o6utenbl LI [peAcraBJIeHbI, B IrocJreAnefi rrrase pa6orrr f,BJlrrorcf, HoBbrMI4, T.K.

corJlacHo o6sopy JlkIreparypbl cBeAeHkIt o Hkrx He o6napy)KeHo. I4cuolrgoBaukTs,

rloreHllzocrara [II,I-50-1.1, Anf, I,I3yqeHkr.fl eneKTpoxr{MuqecKkrx csoficre

o6ecne'ruBaer Bblcoxzfi ypoBeHb AocroBepHocrr.r lonfreHHbrx p$ynbraroB.

Brrno4rr, cQopnaynupoBaHHhle Auouonofi A.B. BrroJrHe, coorBercrByror

ocHoBHbIM rloJloxeHrrf,M Al,Icceprarlun u BHocf,T oupe4el€nnrrfi BKJTaA B

CTIJIABOB

pa3BurrkruSuszvecroitxutrtuuMeraJrJrrarrecKr4xcr,rcreM.



O 4eruxa co d epucaru un d uccepmaquu, ei z ae ep weHHo cmb

,{nccepraqLIoHHa"s pa6ora AMonoeofi A.B. Ha reMy "@z3zKo-xr,rMlrqecKrre

csoficrea cuJIaBoB ZnSAl v Zn55.Ll, nerlrpoBaHHbrx cKaHALreM, LrrrpneM vr

sp6zevr"cocrol/tr H3 BBeAeHLIt, rlerblp6x tran, BbIBoAoB, crII4cKa I4cuonb3osaHHofi

nrlTeparypbl I,I [puno)KeHllfl. Pa6ora H3Jro)KeHa na 160 crpaHLrrl KoM[brorepHoro

na6opa, BKJIIoqaf, 84 pucynrcon, 51 ra6nuqy u 87 HarrMeHoeauuir racrorrHlrKoB

JlrlTeparypu. B [pI,rJIo)KeHuvr Auccepralll4r,r nprrBeAeHbr Korrrrr4 M€rrrbrx rrareHToB

Pecuy6nuru Ta4xuKrlcraH [oJrfreHHbIX aBTopoM rro reMe Alrcceprarluu.

Irepean anasa Akrcceprarlun uocd.f,rrleHa o6sopy Jrr{reparypbr no Susuro-

xI4MkIqecKI,IM CBOI{CTBaM IILIHKa, €LlrOMI4HI4r, peAKO3eMeJIbHbrX MeTaJTJTOB VI

crIJIaBoB crIcTeMbI IILTHK-€uIIotttuLruit. Taxxe ALrccepTaHT yAeJrLrJr BHr,IMaHue

oco6ennocr{M oKrIcJIeHuf, vr Koppo3lroHHo-gneKTpoxr4MlrqecKoro rroBeAeHr.tfl

aHoAHbrx 3arrlrrrHbrx rlkrHK-€rJrroMlrHlreBrrx uorprrrufi .

[ttx [poBe.qeHllfl LlccJleAoBanuit Susnro-xlrMLrqecKr4x csoficrs crrJraBoB,

coLIcKareJIeM B KarlecrBe KoMrIoHeHToB crrJraBa LrcrroJrb3oBaH rIrrHK rr,raprz XV

(rpanynuponanHufi), arrouznufi MapKr4 A7 H ero Jrlrrarypbr co cKaHALreM

(2tnc.Yo), vrrpkleM (7lac.Yo) u ep6uerra (10vrac.%). SneuenrHnfi cocraB

kIccJIeAoBaHHbrx crIJraBoB KoHTponupoB€rJrcf, aHaJrlr3oM ua upu6ope SEM.IOxno-

Kopeficroro tIpoLI3BoAcrBa n OrxpuroM yHlrBepcurere l4claucrcofi Pecuylturcu

Wpan.

Bmopan zrsna nocBtlrleHa pe3yJlbraraM HccJreAoBalvrfl, renro$nsnqecKr.rx

csoftcrs u repMoALIHaMLIqecKLrx Qynrcqufi crrJraBoB Zn5AL H Zn55AL,

JIefupOBaHHbIX CKaHAIIeM, LITTpLIeM u ep6uevr. B pexZMe ((OXJTIuKAeHITA>> LB)r{eHa

TeMIIepaTypHat 3aBLICLIMOCTb

roeQSuqLreHT TernoorAaqu LI

HHTerpanbl or uolxpHofi TeIrJIoeMKocrLI, JleflrpoBaHHbrx cKaHAr.IeM, vrrpl4eM 14

sp6ueu crrlaBoB Zn5Al n Zn55Al, paccvzraHbr ru< repMoAr.rH€rMr.rrrecKr4e Qylrrcqun:
DHTuurbrrrrfl, gHTpoulnr r4 sHepnrrr lvt66ca.

fraea 3aBepl[aerct o6o6qenzerra pe3ynbraroB r.rccJreAoBarruit u kIx

n

cKopocTn oxJroKAeHr4rr c[JraBoB Bo

yAenbHuul TerrloeMKocTb cIIIraBoB.

BpeMeHu,

llcnom:y.r .'

o6cyx4enrleM. YcranosreHrr 3aKoHoMepHocrt4 rr3MeHeHrrr rerrJroeMKocrpr



repMoAI4HaMkIqecKI4x Synrquir cntrarlol- ZnSAl u Zn55Al c peAKo3eMeJrbHbrMz

M9TEIITJIaMI4 B upeAenax rloA{pyllrlbl. B .racrHocTvr, AvrccepTaHToM rroKa3aHo, qTo c

pOCToM TeMIIepaTypbI T€IJIO9MKOCTb, 9HT€uIbIII/tfl II gHTpOIILIf, IIIIHK-€UIIOMLIHLIOBIIX

cTIJIaBOB C peAKO3eMeJIbHbIMI4 MeTEIJrnaMlr yBenuqr4BaroTcr, a 3HaqeHLre gHeprI{LI

lu66ca yMeHblrJaerct. Anrop o6rscH.f,er gro pocroM crerreHlr rereporeHHocrr{

IIpu nerl4poBaHrlkl qLIHK-€uIIOMLrHkreBbrX CrrJIaBoB peAKO3eMeJrbHbrMLr MeraJrJraMrr.

YcraHoueHHble I{3MeHeHLIf, TeMleparypnofi 3aBr4cnMocrlr rerrloeMKocrlr Zn5Al

u Zn55Al cnJIaBoB co cKaHALIeM, LITTpueM r4 ep6zerra rroJrHocrbro corJracyrcTcr c

LI3MeHeHI'IeM TerlnoeMKocrlt rIkIcrbIX trie4rcoserraeJrbHbrx MerarrJroB B rrpeAenax

noAlpynrrbr.

Tpemoa araqa AncceprallruI flocBrrrleHa LrccJreAoBaHr,[o Kr,rHerLrKH

oKrrcJreHlrr TBepAbrx IILTHK-UUIOMLIHLIOBbIX CTIJIaBOB, neInpOBaHHbIX CKaHAkreM,

Ycrauoueno, qro oKLIcJIeHuf, crIJIaBoB ro.{rlllHserctLITTpI4eM v ep6uenr.

ruuep6orwlecKoMy 3aKoHy. I4crurruas, cKopocrb oKlrcJreHr{r LrMeer nopr4orc: l0-a
- )  -1

Kr'M -'ceK -. 
Uupe4eJleHo, qro MLIHI,IMutrIbHbIe 3HarreHkrr cKopocrr4 oKr4cJreHl{rr 14

BeruqLIHbI 3Heprztl aKTI4BaIIuu xapaKrepHhr AJrr cunar,os Zn5Al u Zn55Al co

cKaHAI4eM, a MaKCLIM€urbHhIe OTHOC.f,TC.f, K qI{HK-€UTMrIHLIeBbIM CfIJIaBaM,

co.qep)KalqkIM ep6uir. Curaerr Zn5Al n ZI55AI c r{TrpueM 3aHlrMaror

lpoMe)KyroqHoe rIoJIoxeHI4e. Brrxueno, qro nen4pyroque KoMrroHeHTbr B

rlpeAenax 0.005-0.05 vac.o/o 3HaqrrreJrbHo yMeHbrrraror oKLrcJrf,eMocrb ucxoAHhrx

III4HK-€IJIIOMLIHLIOBbIX cnJIaBoB. Oupe4eleno, qTo rlpoAyKTbr oKncJreHl4fl

I4ccJIeAoBaHHbIX crrJraBoB cocrorr u3 [pocrux Al2O3, ZnO, ZnAl,2Oa,Sc2O3, YzOr,

Ero z cJro)KHbrx oKclrAoB .Llzoyzno, Al2o3.Sc2o3 u Alzo:.yzo:.

Anropou rIoK€BaHo, tITo Ant Bcex I4ccJreAoBaHHhIX crrcreM uMeer Mecro

o6qas TeHAeHIII'I{ K yBenuqeHLIIo cKopocrl{ oKLrcJIeHIrtf, c noBbIIrIeHueM

TeMneparypbl I4 KoHqeHTpaIIZrr B CrrJraBe peAKo3eMeJrbHoro KoMrroHeHTa.

B 3aKJIIoTII{relruofi, T.e. vemehpmoit znaee Aucceprarliln cor4cKareJreM

npr4BeAeHbr pe3yJrbrarbr rroregrlr{ocrarlrqecKoro rccJreAoBannfl. crrJraBoB Zn5Al u

Zn55Al, nerupoBaHHblx cKaHAI4eM, I,ITTpr{eM z ep6uerr,r, B pa3JrlrqHhrx cpeAax.



YcraHosreHo, rrro cKopocrb Koppo3rrr{ clnaBoB Zn5Al u Zn55Al yrvrenruraercf, B

vr 3% - Horo NaCl

cKopocrlr Koppo3lrlr

2'3 paza rpv JlerupoBaHrru r4x Ao 0.05 rraac.Yo crcan$ueM, rrrrptreM 14 ep6neM.

[zccepraHToM LIccJIeAoBaHvrfl. BbrrroJrHeHbr B cpeAe gJreKTpolrLrra 0,03Yo; 0,3

w rlocrpoeHbl 3aBkIcIitMocrLI gneKTpoAHbrx rIoreHIIrraIIoB,

cnJraBoB Zn5AI u Zn55Al,. JrerrlpoBaHHbrx cKaHAueM,

I4TTpI49M u sp6nerra B 3aBucr,rMocrll or coAep>Ka:anfl Jrerr4pyrculero KoMrroHeHTa r4

KOHIIEHTPA\HI4 XJIOPKIA I{OHOB. fIOrqrYErrHrrC 3ABLICIIMOCTH

c0opnrynlrpoBarb oio6ennocrv aHoAHoro noBeAeHrrr cnJraBoB,

ournuanrnrrfi ArIa[€I3oH nerzponaiHzr rIr.IHK-iurroMI{HkreBbIX

peAKo3eMeJrbHbrMr4 MeraJrJraMkr pr no4o6parr cocraBbr HoBbrx

IroBbIIueHHbIMtr aHTrrKoppo3troHHblnrpr ceofi crBaMrr.

I4uenno pe3yJlbrarbl, lonyqeHHbre n 4aHnofi rJraBe rro3BoJrlrJrr4

3aITILITLITr rpeMt MULIIIIMrI rlareHT€rMr,r Pecny6JrlrKrr Ta4xrErncraH cocraBbr HoBhrx

crrJraBoB u cnocoobr noBbrruel/,krl r{x KopposuoHHofi crofirocru.

Tarczu o6pasou, ArIccepraIIuoHHaA pa6ora AMonosofi A.B. BbrrroJrHeHa Ha

BbIcoKoM TeOpeTLIqecKoM vI gKcIIepLIMeHT€LIIbHoM ypoBHe. Irlccle4OnaHkrfl,

rIpoBeAeHbI c [pLIMeHeHrIeM coBpeMeHHbrx MeroAoB Surzro-xtrMr,rqecKoro

aHaJTvr3a n upz6opoe. Bsr4nuHyrble s Hefi [ono)KeHnfl. Ha1qrno o6ocHoBaHbr rr '

AoKiBaHbr. Brrno4rr c$oprrrylupoBaHhr norlrqHo kr u3JrararoT pe3ynbTaTbr

[poBeAeHHbIX LICCJIe4onanufi .

,{ocmourucmno u ruedocmamKu e codepucaHuu u oeopunenuu duccepmaquu

,{uccepmqlloHHa.f, pa6ora AMonosofi A.B. rpeAcraBJrfler co6ofi noasrfi rlr4Kn

uccneAoBanuir nocBf,IrIeHHbIX Lr3freHlrro cuJraBoB Zn5Al il Zn55AI c

peAKo3eMeJIbHbIMrI MeraJIJIaMu. Pesylrrarbl Ar.rcceprarlzonnofi pa6oru rBJrrrorc.f,

HoBIIMI{ LI upeAcTaBJIsIoT oupe4elennrrfi uayrnufi v [paKTlrqecrufi rlHTepec AJUr

QrIeqLI€uIrIcroB s o6racrz Marepl,I€uloBeAeHr.rr r{ TexHoJroruu HoBbrx Mareplr€uloB.

O4naro, HecMorpt Ha yKa3aHHbIe AocrolrHcrBa AncceprarlLroHuat pa6ora'

Arr,roHoeoft A.B., KaK u tto6as. Apyraf, pa6ora, He neulrrHa HeKoropbrx

tIO3BOJII4JILT

ycTaHoBr4Tb

CTIJIABOB

CIIJIABOB C

A14CCepraHTy

HE,UOCTATKOB.



l. B pa6ore cKyno [peAcraBJIeHbI AaHHbre o roqHocrr4 orrpeAeneHuLr

TeMleparyprr o6pasqoB, rrolpeluHocrf,x MeroAa u rroJrfreHHbrx reunoQuskrqecKux

CBOLICTB.

2 . B o6sopnoit.\acru pa6orrr Aaercr cBeAeHkre o rpofinux Akrarparvrrvrax Al-

Zn-Sc(Y). O4naxo rpu KoMMeHrupoBaHvwr pe3yJrbraroB reuno$uouqecKrx

cnoficre, TepMoAr{HaMr.rqecKlrx {ynrquz crrJraBoB, Koropbre Ha nprMyro

orlpeAeJltrorcfl vrx Sasonrru cocraBoM, Alra{paMMbr Qa^:onoro ,cocraBa

LrfHopr4pyroTcr.

3. flpe4craBJreHHbre s ra6rr4rlax 2.5, 2.8, 2.r2, 2.16 pezytbrarbr pacuera

rello€urocrLr I{ TepMoA[HaMkTqecxr.rx Qynrquu rpofiHbrx crrJraBoB. npnBoArrct

Ao BToporo 3HaKa rIocJIe sanarofi, TofAa KaK rrorperrrHocrb I,BMepeHIrt cocraBJrrer

He MeHee 6Yo or r{3MepreMofi seruqr4Hbr.

4. B pa6ore aBTopoM paccquraHbl Jlkrrub rrcMeHeHrrrr repMoArrHaMrrrrecKrrx

Synrqzz cnJIaBoB B I,IHTepBaJIe reMrreparypbr, a o6cyx4€rrorcf, ux alcottrorHbre

BEJII4III4HbI.

5. KzHerrn.{ecKlle vccneAoBanavlfl.) nocnrrq€nnrre oKr{cJleHrrro TpoI4HbIX

crIJIaBoB cl4creM IlTTHK-€l;rlouunrnfi-crcau4uit (urtpuit, sp6nfi) BbrrroJrHeHbr aBTopoM

B rn€p4ou cocro.f,Hrlrl. [nt noJlHorbr rrccneAoBartuit cJreAoB€rJro rrpoBecrr{

oKI4CJIeH[e CTIJIaBOB I{ B }KIIAKOM COCTOflIJVTId C COfrOCTaBJreHr{eM pe3yJrbraToB.

6. Karc u nro6as Apyrat pa6ora, AllcceprarllroHHur.f, pa6ora AMonosofi A.B. ne

Jrr,rrrreHa rpaMMarrrrrecKLtx Lr crulrucrlrrrecKlrx oruu6orc.

C o o me emc m 6 lrc a e m op e Q ep am a o cH o s H oMy c o d ep uc aru u n d uc c ep m a qau

AnropeQepar u ouy6.nuroBaHHble pa6oru BfronHe orpaxaror ocHoBHoe

coAepx(aHr.re ALrcceprarluu. ,,{nccepraqnx v anropeQepar ooopulenu B

coorBercrBkru c |OCT P 7.0.It-20I1. CncreMa craHAaproB no znsopMa\r4u,

6u 6nuoreqHoMy v vs Aar errbcKoMy AeJry.

Ilydnuxaquu asmopa

llolyrennrre AlrccepraHToM pe3yJrbrarbr nporlJrr.r

MexAyHapoAHbrx, perI4oHuuIbHbIX vr pecuy6nzKaHcKr[x rou$epenrlkrf,x.

anpo6aquro Ha

Peeylrrarur pa6orrr orpaxeHbl y2l naytHrrx uy6rlrKarlkr.f,x, rr3 Koropbrx 6 crauu



BAK

Tpex

ner[poBaHHbIX cKaHALIeM, I4T'rpI4eM I{ gp6ueM", upe,4craBneHHafl Ha coI4cKaHVe

yreuofi crerreHlr Kala4vr4ara xkrMrrrrecKr4x HavK.

caMocro.sreJrbHo, o6na4aer BHyrpeHHLrM eAI4HcrBoM,

[paKTLIqecKVe pe3yJlbrarhr 14 rloJrox(eHurr BbrABrrraeMbre AJrf, rry6luvnofi sarquru

u cBLrAeTeJrbcTByeT o JrkrqHoM BKJraAe aBTopa B

MET€TIIT4qECKIIX CIIJIABOB.

,{uccepraIILIoHH€uI pa6ora AN{onosofi A.B. coorBercrByer rpe6onauzxi,r

nyHKTa 9 "floroxenns o noprAKe npucpKAeHvrfl, rreHbrx crereHefi",

yrBep)KAeHHoro flocranosJleHkIeM llpanzrelbcrBa P(D or 24 cenrs6pt 2013r.

Ns842.

B AkIcceprallrEoHnofi pa6ore Alaonosofi A.B. qr.rrkrpoBaHLre oQoprraneno

KoppeKTHo, cchrJlKu Ha aBTopoB, coaBTopoB oQoprrrneuu B coorBercrBr4r4 c

,{uccepraqza Arvronosofi Asusrr B aruesHrr "@ugzrco-xlrMlrqecrclre ceofi crsa

crIJIaBoB Zn5Al 14 Zn55Al, nerLIpoBaHHbrx cKaHAueM, urrpr4eM v sp6zevt','

rlpeAcraBJreHHar Ha cor4 cK aHlze y.reuofi creneHr4

7

Qusnvecxyro xnMr4ro

KprrTeprrtMlr, ycTaHoBJreHHhrMr4

)nreHbrx creueneft>>.

rryHKToM 14 <<llonoxenra.f, o rrpkrcyxAeHr4vr

perleH3lrpyeMhrx x(ypHaJrax, peKoMeHAOBaHHbrX MunzcrepcrBa

o6pa^:onanz.r a HayKr,r Poccnficruft @e4epaqun, B M€TJIbIX IATEHTAX

Pecrry6nzxu Ta4xI{KLIcraH I{ Marepr4aJrax 6oree 15 xonQepenqufi pa3rurrHoro

ypoBHt. Cle4yer orMerLITb, rITo Al4cceprarllas AN,roHoeofi A.B. coorBercrByer

nac[opry cnequ€IJlbHocrt4 02.00.04 - "@u3u.tecKar xvrvrnfl", Koropbre orpa)KeHbr B

IIyHKTaX:

(2) - SxcuepllMeHr€ulbHoe olpeAeJreHrle TepMoAr4H€rMLrqecKLrx csoficrs

BeIIIecrB pacrrer repMoAI,IHaMI{tIecKIrx SyHrcIIzfi [pocrbrx r{ cJrox(Hbrx cr4creM.

(7 )' MaxpoxzHerLlKa, MexaHrr3Mbr' croxHbrx xlrMkrrrecKlrx npoqeccoB.

3ro flBrrflercfl ocHoBaH[eM Anfl npvcyrKAenvrfl cor{cKareJrro y.reHyro

crerreHb rro clleqn aJrbHocrr.r 02 .0 0 .0 4 - "(D z3u.IecKar. xlrMut".

3axnruqeuue

[uccepragvtt "@u3klKo-xtlMr4rrecKrre csoficrna c[JraBoB Zn5Al u'Zn55Al.

Hanr4caHa AraoHosofi A.B.

coAep)KnT HoBbre HayqHhre u

KaHALIAaTa XI4MLITIeCKI{X HayK nO



cnequanbHocrr,l 02.00.04 "@Hguqecxas xkrvrtrfl", flBIrfl.ercfl saneprueuHofr

HayqFro-KeanuQuxaquousofi pa6orofi, B I(oropofi co4epxv'tlfr pelueHr{e 3a\aril4 B

o6lacru reuno$rasur(H, TepMoAI4HaMI,IKI4, KI4HeT:aK:a crIJIaBoB Zn5AI u Zn55AI c

peAKo3eMeJrbHbIMI4 MeTa.rIJraMr,r, a TaKx(e aHoAHofo IIOBeAeHI4' yKa3aHHbIX

cnraeoe.llonyrreHHbre aBTopoM HayrlHbIe pe3ynbrarbl HMelor cytUecrBeHHoe

3HarreHr4e l.nfl SuszqecKoir. xuwuu crIJIaBoB Zn5Al u Zn55Al, nerI4poBaHHbIX

cKaHAHeM, r4TTpHeM u ep6nenar4 coorBerarByror rpe6onanusv n.9. lloroxeHr4tl o

npr4cyxrA eHvrL4 yqeHbrx crenenefi , a ee aBTop 3acJlyxnBaer rrpnay]Kl.etrrtt yuenofi

cTeneHr4 Ka]HAr'IAaTa Xr4MHrrecKHX 
"Uyn 

rO cneuuaJlbHocTl4 02.00.04

"@uguqecKafr xprl'r.vrl." .

O$uqr.rants r,t ii or rIoHeHT:

llpoSeccop xa$e4prt <Merarnypll4q> Qrznraala HaUuoHaJIbHoro

r4ccJreAoBaTeJrbcKoro TeXHoJIofI4rIecKoro yHI4BepcI,ITeTa (HI'ITy)

<Mocr<os cxuir HHcruryr cTaIIV 14 annaBY)B><MI4CuC> e r. [yuran6e,

A . T . H .  ? . n r "

z-

XaxAoAoe MaxvaAurapu$ Maxuy4oeuv

P ecny6nHr<a TaAxn KvcraH,T 3 40 5 3, r..{yuran6e,yn. Ha3 apruo eea- 7.

@uluat HaquoHalbHoro HccneAoBareJlbcKoro rexHoJrorl,IqecKoro yHHBepallTera

(HI4Ty) <<MocxoscrHfi I,IHcrI{ryr cTaIIV H QrIJIaBon> <MZCHC> e r. ,{yurau6e

Mo6.Ten . :  +992 92-77l-7 5-53

A4pec oneKrpoHnofi no'Irrr: mkhakdodov@mail.ru

L-rcF A.r.H., nposecoopa

<MI4CuC>

13.06.2016r.

uras6e Eep,uzena M.A.


