
(YTBEPII(AAIO>

OT3bIB

BeAyrrler opfaHrr3a rlrrr Ha A rrccepraqrroHHyro pa6ory Hr€sona

Xaurarcy.na Xa rvrpoKyfl oBllqa <<@lrsr.rno-xu MrrqecKrre cnofi crna

crrJraBoB oco6o qrcroro aJrroMrrHrrq MapoK AKl n AK1M2 c

peAKo3eMeJrbHbIMrI MeraJrJraM[))r rr peAcraBJrerrHyr0 Ha corrcKaH[e

yvdnofi crerleHl{ KaHA[Aara rexHrrrrecKrrx HayK rro c[eq[aJrbHocrrr

05.02.0 1 -MarepuaJroBeAen rre (n rvrarur Hocrpoenun)

Arcrya.nrHocrb reMbl Al{cceprarllrn. Crranrr Ha ocHoBe BhrcoKoqrrcroro

anIoMI4H[f,, rIo3HaHkIe rrx npupoAhr r{ 3HaHr{e r4x crpyKTyphr n caoficrB no3BoJrflrcT

pe3Ko LI3MeHI4Tb B nrrnyro cropoHy sKclnyararllroHHyro xapaKTeplrcrHKy

npz6opon, a raKxe cJlyxar I4croqHuKoM AJrf, pacrxr4peHnr cseprr npuMeHeHr4t

BblcoKorlkIcrofo €uIK)MLIHI4T B Apyrrx o6nacrsx :aayKu u rexHLrKrr, a uopofi

pacKphlBalor y HLIX HoBhIe csoficrsa. B oroM rrJraHe pa6ora, cBfl3aHHafl c

IICTIOJIb3OBAHHCM HOBbIX BbICOKOITUCTbIX €IIIOMLIHTIEBbIX CNJIABOB. flBJIflETCfl

aKTy€rnbHofi z cnoenpeiuennofi .

I4ccne4onaHuflMu ycraHoBJreHo, rrro neflrpoBaHne crrJraBoB alrouuHzfi-

rpeunufi (AKl) 14 €trlroMunufi-rcpeunzfi-rvre4r (AK1M2) rpkrBoALrr K rron)AreHrrro

clJraBoB c ptAoM yHIIK€uIbHbrx Szszrco-xLrMkrqecKlrx ceoficrn. OnrztvrzsarJus.

caoficrn u cocraBa BbrcoKorlrrcrhlx aJIroMpIHkreBbIX ctrJraBoB flpoBoAunacb c

yr€rorr,r uccneAoBaHug. ax Suezrco-xllMrlqecKl4x csoficts, TaKux, KaK

reunoeurocrb, TepMoALIHaMuqecKI/te SyHrqIaz (enmnbrrvts., gHTpoflutr, gHeprLr{

lu66ca) crIJIaBoB, onpeAeneHlle KuHerLrqecKrrx Lr gHeprerlrrrecKlrx xapaKTeprrcrlrK

npoqecca oKLICJreHI4f,, yCTaHOBJreHr4e aHoAHOTO IIOBe,rleHr{f, crrnaBoB B

arpeccprBHbrx cpeAax.
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flzccepral{HoHFlat pa6ora Huesona Xau:axy,ra XavpoxyJroBr.rlra

rlocBf,uleHa paspa6orxe $u:rar<o-xl4Ml4qecKLrx ocHoB cr4HTe3a HoBbrx cocraBoB

anrcMI4HI4eBo-KpeMHHeBo-MeAHbrx crnaBoB Ha ocHoBe ocoSo qr4crofo aJrroMr4Hr4t

MapKZ A5N '{Hcrorofi 99.999oA, nerl,IpoBaHHbrx peAKo3eMeJrbHbrMH MeraJrJraMr4

AJIfl I4cno.lrb3oBaHplt B MLrKpo3neKTpoHrrKe B KaqecTBe Mr4rrreHeit npu HarrbrJreHr.ru

TOKOTTpOBOAf,IIHX AOpO)KeK B HHTefpanbHbrx Mr{KpocxeMax.

Crpy rcry pa rr coAeplma H r.r e A r,r ccepra u r.r rr

fracceprarlun rpeAcraBrqer co6ofi pyKoracb, o6telrov I41 c.rpaHrlt,

cocronT H3 BBeAeHHr, 4 rJraB, nxlrouaioqux o6:op Jrr.ilreparyplr,

3Kc[epI{MeHTanbHyIo qacrb, pe3ynbrarbr rrccneAoBalr'urt v wx o6cyx4eHHe,

BbIBoAbI. Pa6ora I4nnlocrpl4poBaHa 33 pucyHKaMrr 14 64 ta6twgavu. Cuucox

HCfroJtb3 oeaHHo ft nr'rrep arypbr BKnroq aet 9 2 H aHM eH OB AHVrfl .

Bo BBeAeIII.IH o6ocuonaua aKTyaJrbHocrb w npoS,nerru HccneAoBar{uq,

c$opvy,rlrpoBaHbl Irenb z ocHoBHbIe 3aAar{u pa6oru, orpaxeHa HayqHar HoBr43Ha

vr [paKTl,1r{ecKa-f, 3Harll4Mocrb paOoTbI, nepeq4cneHbr ocHoBHbre rroJlo)KeHufl,

BbrHocHMbre Ha 3aqr{Ty.

flepnaa rJraBa Al4cceprar]I4v [ocBrqeHa onr4caHaro rerrJroeMKocrr4 cu,,raBoB

aJIroMHHI4t C KpeMHI4eM U peAKO3eMeJIbHL,IMI4 MerarTrIaMI,t, [pr4BeAeH aHanLr3

nl4reparypHblx AaHHIIX tlo crpyKrype u csoficrBaM c[JraBoB cr4cl'enr A1-Si, A1-

P3M, Al- Si-P3M, & raKxe uo BblcoKoreMneparypHoMy oKprcJreHr{ro aJrrcMLr:n:afl v

efo crrJraBoB c KpeMHlreM.

Ha ocHoBe aHarrkr3a nnTeparypbr AuccepraHToM cAenaH BbrBol[, r{To

uan6olee BaxHbIMrr u Swtxaittrll4Mr4 3aAar{aMZ HayqHoro HccJreAoBaHafl crrJraBoB

c p eAKo3 e MeJr bHbrMH Mer€urJlaMrr, AoJIXnrr 6 rrrr c,neAyro ulue :

1) ececropoHHee HccJIeAoBa:nlae ceoficre r{r4crbrx P3M, a raKx(e eKaHIJr4fl v

l4TTpwfl (tvtexauuvecKnx, 3neKTptzqecKax, olrI4qecKI,IX, MaIHI4TFIrIX, tAept-IbIX H

Ap.) npl4 HI43KIzx H BLIcoKI,IX TeMneparypax, npr.r o6trvnbrx 14 Br,rcoKr4x AaBneHr4rx

c rrenbFo.H3brcKaHp{q HoBbrx o6nacrefr HX npr{MeHeHHr B TeXHr4Ke;

2) nccneAoBatvre Kpl4cranJlh.recxofi crpyKTypbr, rrocrpoeHne Ar4afpaMM

cocro.sHl'Ifl u AkrafpaMM cocrae-cnoficrBo cIInaBoB aJrroMt4Hras c P3M v e ApyruMLr



MeTaJIJraMr4 C UeJIbIO HaXO)r(AeHIrfl MeTaJrJ[{LreCKLlX eOqJr4HeH,Ui4 C OCO6bIMH

Q ra:uxo*xuMr,rqecKHMu csofi crBaM['I ;

3) n:yveuue crpoeHun vt SuztrKo-xrrMrrr{ecKax csoftcrn crIJIaBoB aJIroMI,tHHt

c P3M r{ ApyrlrMr4 MeraJrJraMu ,r BbrflcHeHlre MexaHpI3Ma pa3AerbHoro BlrlrflHrts,

nerr4pylolqux 4o6anox P3M 14 ux cMeceir,sa crpyKrypy n ceofrcrna (ocoSeHHo FIa

frJracrHr{Hocrb, xapo[porlHocrb, xapocroffKocrE, rl rexHonofl'Ir{Hocr;) cu.nanon Ha

ocHoBe aJItoMI4HI4fl, ]|'.{AlHHq, MeAU, X(eJIe3a, HI4KeJI', MapfaHIIa, Tl4TanlA, XpOMa,

Iro,ru6Aeua, BaHa[r4t, uwo6un ra eorrQpavra. Pa:pa6orra onrnMaJIbHbIX cocraBoB

CIIJIaBOB L\ nHfaTyp, TeXHOJIO|I4II r4X I43fOTOBJleHI4fl V TepMOMeXaUt{'{ecKofi

o6pa6orr<u;

4) r43brcKaHr{e c[JraBoB a.[roMuHr.r-s c It3M c ocoSrrun Sn:uuecxuuu

ceoftcrnal4u: 3neKTpLILIecKHMH, MafHI4THIIMI4, o[TuqecKvrMvt, 3MI4cc14oFIFILIMl{,

rAepHbiMr.r. B ces:r4 e 3TlrM AoJr)KHbr 5uru no4po6no HccneAoBaurt Qu:uLIecKI4e

ceoficrea anJIaBoB c P3M;

5) Bbr{BJreHue v o6ocHoeaHr4e 3KoHoMnrrecKofo eS$ercra rpIlMeHeHHfl

crrJraBoB oco6o.Iucroro aJlrol,r'vrHvrr c P3M B rIpoMlIIxJIeHHocrp{.

B ceqsn c orayrcrBr4eM B nr.rreparype ceeAeHufi o Sa:Hxo-xttMI,IqecKHX

ceofrcrsax crrrraBoB oco6o qr4croro a-[roMr4Hr4q c P3M cAenaH BbIBoA o

ueo6xoAuMocrn BbrnoJIHeHVfl r4ccre\oeauufi no Aar{Hofi 'reve.

Bo n'ropofr rJraBe npeAcraBJreHbr pe3ynbrarEl I4ccneAoBaHun

TeM[eparypuoft 3aBr4cnMocru TerrJroeMKocru.r 14 TepMoAI4HaMI,IqecKHX $yHxl{nfi

crrrraBa AKIM2 e P3M. Tarlrvr o6pasou, HccJreAoBaHa reMneparypHat

3aql4cr.rMocrb yAe,'rr,Hofi Te[JIoeMKocrr{ crrlaBa AKlM2, ner}lpoBaFIFIoro

cKaHAr4eM, LITTpI4eM, npa3eoAl4MoM vr HeoA[MOM. lloxasaHo, qlo c pocroM

reMreparyprr v coAep)KaHnr peAKo3eMeJIbHbIX MeTaJIJIoB B crIJIaBe AK1M2

yAenbFrar re[JioeMKocrb, 3HTaJrbnr4f, v 3HTpotII4q yBenr.Iq[Barorcq, a 3I-IepfLltI

lu65ca yMeHbuaercr  (crp .7  l , l2) .

q rpersefi [raBe npeAcraBJ'IeHbr pe3ynbrarbr r,lccJleAoBalnlafl KI4HernKI4

oKr4creHr4.s nerupoBaHHrrx P3M crJraBoB AKI 14 AK1M2 Ha ocHoBe ocoSo

TII4 CTOf O AIIIOMHH II.'I.



Pe:ylbraru accneAoBaH:afl KiaHerHKz oKr4cJreHr4rr crrJraBa AK1M2,

nerr.ipoBaHrloro P3M (Sc, Y, Pr, Nd), [oKa3brBaror, Lrro r4Meer Mecro o6u1ar

Tel{AeHIlIiq K yMeHblIeHI4lO CKOpOCTT4 OKr4CJreHr.rr c rroBbrrrreHr4eM TeMfleparypbr Lr

KOHqeHTpar\t4v B c[,rlaBe peAKo3eMeJrbHofo KoMrror]eHTa; Kaxyulaf,cr 3Hepfuq

aKTHBaIInH npoqecca oKI4cJIeHAfl e\raBoB c coAepxaHweu P3M eo 0.5 vacjh npn

nepexoAe or cKaHAHfl K HeoAHMy yBen[qr4Baercr. y c[JiaBoB, Jrefr4poBaHHr,IX

0.005-0.05 vac.oA P3M, 3Heprl4t aKrnBauuvr or. cr.alrwfl r( Hlrpr4ro pacrd'r, K

npa3eoAl4My - yMeHblxaercr (crp. 101). MexaHLrsM oKr4cJreHr4r rBepAoro cr,rraBa

AK1M2, nerl4poBaHHoro P3M (Sc, Y, Pr, Nd) rio4ur,ruaerc{ rnrep6orz.{ecrcoNav

3aKOHy.

B verneprofi [raBe npt4BeAeHbI pe3yrbrarbr oneKlpox14Mr.rqecKoro

HccneAoBaH4fl cnJIaBa AKIM2 c P3M rto o6rqenpraHslofr MeroAHKe Ha

roreHul4oc'raTe [IIA- 50-1.1 . HccneAoBaI{I4t aBropoB ilpoBoA6n7cb B uefi,rpa.rrr,uofi

cpeAe 3o/o pawnopa NaCl corJracHo |OCT 9.017-14, ro ecrb B r4MMr4rare naopcrcoit

BOAbI' C yUerOnA BIIWfliHVIfl XnOpl'iA-I4OHa Ha KOppO3HOHFIO-3JTeKTpoXI4MHI{eSKOg

iloBeAeHr4e crJraBoB AKI rz AKlM2, nerHpoBaHHbIX p3M.

l[paae4euHble AaHHbIe rloKa3blBaror, r-rro c yBenr4qeHueM KOHrrer{Tp a\vr4

P3M ao 0.05 vac.%o uadlrcAaercq r,rraBHoe cHu)r{eHrre cKopocru Koppo3r4q, a

ra,rsuefiruee [oBbIIrreHI4e KoHueHTp ar\uv nerl,rpyiotqero KoMrroHeHf.a HecKoJrbKo

yBenr4LII4Bae'r cKopocrb Koppo3Hr4 crrJ'raBon (crp. 125, 126; ra1nat\ax 4.18; 4.19).

l loelI iueHl4e Koppo3nossoz crofrxocrn crrJraBoB AKI 14 AK1M2,

coAep)Kaulrx Ao 0.05 wrac.Yo P3M, o6l_qcuqercq AaccepraHroM r4x

pacrBophMocrblo B cIInaBe z o6pasoBaHueM :arqnruoft nlduxrz Ha floBepxHocrlr

oOpa3uoB, orJll4qaroulefrcs orcyrcrtsurev 4e$er<ToB lr ycroilunnocrbro K xnoplrA-

HOHy.

llpane4eHHble B 3aKJIIor{eHI4H BbiBoArr o6ocHoBaHbi [r JrornqecKr4 BbrreKaror

H3 pe3ynbraroB l4ccJreAoBaiF^uit. llolyveuurre 3Kc[epHMeHTaJTbHbre AaHr]bre pI

pe3ynbrarbl HccneAosalF'urt coorBercrBylor rlenqM vr 3a1aqaM Ar{cceprauuoHsori

pa6orsr.



Hay.rual HoBr.r3Ha

B 4accepraul4oHHofi pa6ore pelxeHbr uaa6oree aKTyanbHbre 3aAar{u:

- 3Kc[epaMeHTaJIbHo nonyqeHbr ypaBHetufl TeMneparypHofi 3aBac[Mocr4

yAe,rruofi renJtoenaxocrl4 nerl4poBaHHoro cKaHAHeM, urrpzeM, npa3eoAlrMoM r4

HeoAHMoM crJIaBa AKlM2, B HHrepBane reMrepaTyp or 300 ao 900 K;

- BbItBJIeHa 3aBHcHMocrb I43MeHeHHr4 TepMoAr4HaMr4rrecKHX Synrqrzfr
(eurallnuz, 3HTporHIr, 3Heprul4 fra66ca) or reMreparypbr crrrraBa AKIM2 rz

BJII4'HI,IE 4O6ANOrc QKA]Hn.V\fl, VITTPUfl,, IPA3EOAH[A H HEOAHMA HA HHX;

- yc'raHo BJI eHbI KHHeTHT{eC KH e 14 SHepf erl4r{ gc Kr4e xap aKTep prc,TllKr4 rrpo qe c ca

OKHCJIeHHII crnaBa AK1M2 Ha ocHoBe oco6o qr4croro aJnoMr4Hr4q MapKH A5N c

peAKo3eMeJIbHbIMrr MeT€LTIJIaMI ;

- orrpeAenellbl rIpoAyKTbI oKI,IcJreHZr cilnaBa AK1M2 c P3M h roKa3aHa r.{x

ponb e $opnaapoBaHar4 MexaHr43Ma oKnaJier{Hrr cnrtaeoB;

- ycTaHoBJIeHbI OCHOBHbIe 3neKTpoxHMHrIecKr4e [apaMeTpbr,

xapaKrepl43yrotUl4e aHoAHoe roBeAeHrre crJraBoB AK1 ra AK1M2 c P3M, B cpeAe

3neKrponura NaCl.

flparcru.recrcaq 3Harrr.rMocrb rd HayqHafl ueHuocrb pa6orsr.

llpaxrltuecraa 3Haql4Mocrb pa6orlr saiilrcqaercs B paspadorr<e v

OIITHMH3aIIT{H cocraBa arlnaBoB AKl w AK1M2 Ha ocHoBe oco6o r1qcroro

aJrrcMHHr,rf, MapKH A5N, nefr4poBaHHbrx P3M, AJrr 3JreKTpouuofi orpacnpr.

ObocuoeaHHocrt H AocroBepHocrb BbrABuraeMbrx Ha 3aulury HayrrHbrx

lo,roxenHfi v pe3ynbraroB o6ycltoueHa KoppeKTHocrbro rrpr4MeHreMbrx B

pa6oTe Qzszlco-xI4MI4r{ecKHX MeroAoB I4ccJreAoB asuit; zc[oJrb3oBaHr,reM

arrecroBaHHoro o6opy4ona*:zfl, o6ecne.{HBarolUero 4ocrarouurrfr ypoBeHb

HaAeXFIOCTI4 pe3ynbraroB; KoM[neKcHbrM rrpr4MeHeHueM B3aHMOAOrrOJrHrrOUt{x

I43MepHTeJIbI{bIX MeroAoB; I4crroJib3oBaHueM3Ta^[oFrHbrx o6pa:qon; cornacoBaH-

HOCTbTO pacqerHblx H 3KCIIepAMeHTaJrbHbrX AaHH6rX, CXOAr.rMOCTbro pe3yJrbraroB

IrccneAoBauuit, npoBoAHMbIX B na6oparopHbrx ycnoBr4{x; ny6:ruxarltflMz B

peIIeH3I'{pyeMbIX xypHanax; o6cyN4eHHeM ooHoBHbrx pe3ynbraroB Ha pa3nr4qHbrx

Hayq Hbrx r<ouQepeuuuqx.



C$opnayru4poBaHHbre cor4cKareJreM BbrBoAbr Jrofr4rrHo ocHoBblBarcTcf, Ha

npr4BeAeHHbrx B Ar4ccepTa\vLr nrrepaTypHblx

co6 crneuHbrx r4ccJl e nosauufi'

lly6rurcaqur.r ocHoBHbIx pe3yJrbraroB,

npune46uHbrx B Al{ccepraqru. l lo reMe pa6oru

ony6nuxoBaHo 18 pa6orbr, r43 Koropblx I vroHorpaSwn,8 crarefi B BeAyIqI4x

Marepr,raJroB AoKnaAoB

NAHHbIX pe3ynbrarax

noroxeuufi rr

Ar4ccepraqzoHHofr

BbIBOnOBt

perleH3rrpyeMbrx r434aHnflx rI3 crluoKa BAK PT u 8

nrrcrynreHufi Ha roHQepeHIII'Iqx kr ceMl4Hapax

Me)rqyHapoAHoro yponnefi, 1 uanrrfi rrareHr Pecny6rraru Ta4xuKl4craH.

BrlueusroxeHHoe rlo3Boilter KoHcrarl,IpoBarb AocrarorrHo sucoxzfi

ypoBeHb arrpoo arIrIH ArrcceprallHoHHofo I4ccneAoBaHnfl .

Marepraan Al4cceprar\uLr JrofHrIHo 14 rlocne,qoBareJrbHo I,I3JIo)(eH, xoporrlo

r4nnrocrpr4poBaH, BbI BoAbI Aocrarorlso o6oc u oBaHbI.

CoornercrBn e a nropeQepara coAep?Ka H I,I rc A u ccepra uI{ u

B anropeSepare AncceprarJr4r4 r43noxeHbr ocHoBHbre rroJroxeHnfl. vr BbrBoAbI,

IIOKa3aH BKnaA aBTOpa B IIpOBeAeHHOe I,ICCI€AOBAHII9, CTeII9HI' HOBI43HbI 14

[paKTl4rrecKar 3Haqr4Mocrb pe3ynbraroB r,rccJreAoBaHr4t, o6cyx4eHbl rlonyqeHHble

,IIAHHbIE. AeropeQepar tloJrHocrbro coorBercTByer coAep)KaHI4IO

Alrccepraquouuofi pa6orrr.

BeAyulaq opraHusaUuq peI(oMeHAyeT ucnoJlb3oBarb pe3ynbTaTbl

ArrcceprarlHousofi pa6oru npeA[pt{qrl4eM erexrpouHofi npoMbIIUneHHocrl4

Pecny6nnxu Ta4xHKHcraH, a raKxe Poccttftct<ofi Oe4epa\w

' 
IIo Ar{cceprallurr Mo?ItHo cAeJrarb cJreAyroune 3aMeqaHl{fl:

l.PaccquraHHbre 3HaqeHr{r repMoArrHaMr4r{ecKl4x $yuxqufi crIJIaBoB rlo

BO3MOXHOCTT4 CneAOBaJIO CpaBHrrBaTb c I43BeCTHbIMI4 B nl4Teparype AaHHbIMI4,

ECJII,I TAKOBbIC I,IMCTOTCq.

2. KuneulKa oKr4cJleHr4r cnJraBoB H3yrreHa JIuIrrb B TBepAoM cocroflHl4l4.

Cle4onalo H3yqrrrb Kr4HernrrecKr4e xapaKTepvrcrvKvr HeKoropblx ctulaBoB TaKXe B

XI4,IIKOM COCTO'HT4 14.

pecnyonr4KaHcKofo

vl

t4



3. SlexrpoxuIMur{ecKl4e l4ccneAoBaHr4t cIIJraBoB Bbr[oJIHeHbr roJIbKo B

Heftrpa,rruofi cpeAe 3neKTponl4Ta NaCl. Cre4onalo npoBecrq lo4o6Hrre

LIccneAoBaHlrfl B KHcnbIX v ulenor{Hblx cpeAax, r{To Aano 6s Bo3MoxHocrb

nocrpor4Tb 3aBHCHMOCTb CKOpOCTT4 KOppO3r4r4 CnJraBoB Or pH cpeAbt.

4. B pa6ore Bcrpeqarorcq crvlrvcrkrLrecKr4e r.r rpaMMarr4qecKue oruu6xu. Tar

Ha crp. 80, 86, 130 z r.a.

floAsoAq I,ITor aHurkr3y [peAcraBresuofi ALrcaepra\r4v, cr{r4Taro

ueo6xo4ltMblM orMerplTb, r{To yKa3aHHbIe 3aMer{aHl4g He cHI,IXaror aocroqHcrB

pa6orrr n ee o6uefr noloxuremuoft oqeHKr,r; 6omruaq qacrb 3Tt{x :aueqauzfr

HocHT ArrcKyccnouurrfr xapaKTep.

Anropolr npoAenaHa 6omuas v or{eHb rpyAoeMKar pa6ora, nonyr{eH

6onrurofi $axruvecxafi Marepl4an rro repMoAHHaMHr{ecKr4M H KHHerHqecKr.rM

xapaKTepl4crl4KaM H3yqaeMbIX cl4creM crrJraBoB, r.rx ycroftqr4Bocra Ha Bo3Ayxe H B

pacrBopax KI4cJIor 14 ocHoBaunfl, v3yqeHbr aHoAHbre xapaKTepr4crrrxH. B qenoM

AI4ccepraIII4-tI npeAcraBJlf,er co6ofi Hayr{Ho-KeanH$uxarlr4oHHyro pa6ory, B

xoropofi Ha ocHoBaHI4 H BrITIoJIHeHHrIX aBTopoM r4ccJreAoB asuil pa:pa6oraHrr

Teoperl4rlecKl,Ie rIoJIoxeHI,rt, coBoKyrrHocrb Koropbre Mo)KHo rea.rz$raql4poBarb

KaK HOBOe Hayr{Hoe Aocrl4xeHl4e, B KOTOpOM AOCTaTOTTHO ycnerxHo pe[reH ptA

aKTyanbHbIX Teoperl4qecKl4x v ilpaKTLHecKLrx 3aAar{ no pa:pa6orKe aJrrcMr4HaeBbrx

crIJIaBoB, noBbIIrreHI4Io I4x ycroftuunocrll r no:4eficrBr4to BHeTIHHX Sarropoe, r{To

MOXHO HCrrOJrb3OBarb [pr4 paspa6orKe rexHoJrofr4r4 nonyr{eHr4r MeriurJrl4r{ecKkrx

MaTep14anoB.

ft'tcceprallkIoHHuul pa6ora Hr.rdsoea Xausaxyra Xaupor<ynoBnqa <<(Dp1suKo-

xl4Ml4r{ecKue cnoficrBa cllnaBos oco6o r{Hcroro aJrroMr4Hnr MapoK AK1 z AK1M2

c peAKo3eMeJIbHbIMu MeraJIJIaMr4)) orBer{aer rpe6oeauHru "lloloxeuuq o

nopf,AKe npucyxAeurfl yqeHbIX crereHefi", yrBepxAeHHoro [ocraHoBneHkreM

flpanurenbcrBa Pecny6,rzxu 'fa4xaxzcrau 
or 26.r1.2016 r. l\Jb 505,

[[peAbqBrqeMbIM K KaHAI4AaTCK14M A14CCeprarlr4rM: coAepxr4T coBoKyrrHocTb

HoBbIX HayrIHbIX pe3ynbraroB v roroxeulrit, BbrABr4raeMbrx aBTopoM ^nfl

ny6nzunofi 3auI4TbI, Koropble MoxHo xnanraszqr4poBarb KaK HoBoe



rrarrHoe AocTrIlKeHlIe, LIMeroulee

xlrMlrrr Lr MaTepkI€uIoBeAeHHe.

Ba)KHoe 3HarIeHrIe Anf, pa3Burvrfl' Susnuecrofi

tr{.P. Eo6oee

Bo6oeea I4.P. )
'" [ 

-/'
i  - -  r . €
FIII4TY(MI4CraC>
is ' EePAzena M':sii

.{zccepmquoHHaf, pa6ora rIMeeT BHyrpeHHee eALIHcTBo' B nefi orpaxeH

Jp1'4sm BKrra,A aBTopa B HayKy, a ee aBTop, Hpresos Xarvrsaryn XarvrpoKyJloBurl,

3acJr5rxlrBafl rrpr{cBoeHr{f, yreuofi crelreHl4 KaI{A4Aara rexHI4tIecKIx HayK

no cneqlraJrbHocrlr 05. 02. 0 1 - rvrarepu€IJloBeAenne (n MalullHocrpoenuu).

Orssre o6cyx4€n Ha 3aceAaHue rcaQe4pu <MeralnyprllD) 30 g6rsf't7

2017 r. flpororon Nsl.

3an. rca$eApofi <Meraltyprtlf, )

HI'ITY (Mtr'ICnC)) B r. ,I[yruan6e,

KaHAr{Aar rexHurlecK}Ix HayK, AOTIeHT

floAnucs r.

B ropoAe


