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OT3bIB
ne4yqefi opraHr{3arllrr4 Ha Ar4cceprarlr4oHHyro pa6ory

Eexrr,rypo,4oBHbl Ha reMy: <<Kopposu{ crrJraBa Zn+O.SYoAl

TirJrJIpreM>, npeAcraBneHHyro Ha cor4cKaHr4e yueuoft

XHMIIqeCKIIX HayK IIO CIeUI{aIbHOCTIZ 05.17.03 rexnoJrorrrs

SneKTpoxr{Mr4rrecKnx [poqeccoB r4 3arr{r{Ta oT Koppo3HH

AxmyanoHocmb meMu duccepmuquu. Koppo3r4-fl MopcKrrx, arrurocSepurrx

H noA3eMHbIX MeraJIJIrIqecKI4x I{3Aenu[, coopyNeur,rfr rr KoHcrpyrqufi HaHocrlT

orpounufi Marepl{amnufi yqep6. lloorovry 6onrruoe BHHMaHr,re yAenrerct

co3AaHI4Io u [pI4MeHeHI4ro anoAnofr r4 rrporeKropuofi 3arrlr4Tbr, Koropar -rrB[{erc.rr

oAHI4M vts Hau6onee HaAexHbIX H e$SerrunHbrx cpe.qcrn 6opr6br c xr.rMr4.recKofi r4

sneKTpoxnMr4rrecKofi xopposraefi .

ArryaltHocrb ruupoKoro [pl4MeHeHr.rs aHo4uofi 3arrlr4Tbr o6yclonleua

p{AoM AOCTOTTHCTB, rrpUCyU{UX TOnbKO AaHHOMy MeTO,4y, 3TO: BbrCOKat

e$$emrznHocrb, AocrynHocrb, npocrora B HcrroJrb3oBaHuvr kr gKoHoMuqHocrb Ha

AJII4renbHufi cpor cryN6n (6narogap.f, roMy, rrro oHa MolKer ocyrrdecrBrsrrcx 6es

nrr"no4a roncrpyrqufi kr3 oKcnnyaraqnu), a raKxe 6egonacHocrt [rrfr

oxpyNaroulefi cpeAbr, gKoHoMHoro r4crroJrb3o Barrzs. nerr{poBaHHbrx MerzulJroB

83 aMeH,4e SnqurHbrx r.r Aoporo cro.f, rrlr4x Marepr{ €uroB.

Tarzu o6pa:ou, perxeHHe Qyn4alreHrallHofi [po0neMbr

IleneHalpaBJreHHoro nu6opa v no46opa uau6olee e$Sexruanux aHoAHbrx

3aIIILITHbIX IIOKpbITLII{ TpeOyeT IIpoBeAeHLIt Koppo3I{oHHo-3JIeKTpoXI{MI{qeCKI4X

I{ccJleAoBale^uit aHoAHoro [oBeAeHI4s cl4HTe3r4poBaHHbrx clnaBoB B pzl3JrrarrHbrx

OAnHaesofi Hacr.r6e

C f€tlIJIHeM, LIHAI4eM H

cTeneHI{ KallilkrI\aTa

cpeAax, [puonuxeHHbrx K npr{poAHbrM.



C o ome emcm6 ue c o d epuc aru un d uc c epmalquu

3uttaileHHofi cne4u&nbHocmu u ompacnu HayKu

,{zcceprarlr4oHHa.rr pa6ota O4ranaenofi H.E. BnoJrHe coorBerorByer

racropry crerlr4zrJrbHocrr4 05.17.03 Texnonorz.{ 3neKTpoxr4M}rr{ecKr{x

rrpoqeccoB H 3aIrILITa or Koppo3lrrl (n rracrHocrr{, Koppo3rrr Lr nporrrBo-

KOppo3kIoHHa{ 3auII{Ta KOHCTpyKIII4OHHbTX Marepr4€uroB; sneKrpoxr4Mr4qecKr{e,

xLIMI{rIecKue, $uzuqecKue Ia rou6uul4poBaHHbre MeroAbr o6pa6orrr{ rroBepxHocrkr

MarepHaJIoB I{ T.A.), KoTopble B 3HaqllTemuofi creleHrl orpaxeHbr B fJraBe I

<KopposnoHHoe rIoBeAeHLIe III{HK-aJIIoMI4Hr{eBbrx crrJraBoB B pa3Jrr.rrrHbrx cpeAap)

(o6sop nzreparyprr), HIaBe 2 <<Koppo:uoHHo-oneKTpoxr{MnrrecKoe noBeAeHr{e

crIJIaBa Zn+O.So/oAl, lerupoBaHHoro raJrJII4eM, r4HAr4eM r{ TaJrJrr4eM) u uane 3

<BrrcororeMrreparypHoe oKracJreHr4e crrJraBa Zn+O.5YoAl, nerr{poBaHHoro

TaJIJILIeM, LIHALIeM Lr ra"IIJIHeM, B TBepAoM cocrorHurr)) (excnepraMeHTilrrbH€ul

vacrr), uro 4adr ocHoBaHlre npncyAkrrb cokrcKareJrro yrreHyro crerreHb Ka:r^Itvr$ura

xHMr4qecKr.rx HayK ro 3 a-rrBre nnofi c[erlr4anbH o cTr4.

Jlurtuotfi erutad aqmepu garcnrc.raercfl B aHaJrr43e nnTeparypHbrx AaHHbrx,

[ocraHoBKe vr peureHl4l4 3a4aq uccneAoBauuit uyrdrrl [poBeAeHr4{

sKcnepI4MeHT€uIbHbIX IlccneAonauuit, nx o6pa6orKe r{ anaJrkr3e, $opuynrapoBKe

ocHoBHbIX BbIBoAoB I4 rroJloxe:uuit Ar4cceprar{url. B Ar,rccepraquousofi pa6ore

aBTopoM perueHbr cneAyroque s adavu :

- I4CCneAOBaHbI 3aKOHOMepHOCTH I43MeHeHVf, KOppO3krOHHO-3neKTpOXHMr4rreCKr4X

xapaKTepI4crLIK crrJraBa Zn+0.So/oAl, nervrpoBaHHoro r€urJrr{eM, r4HArzeM pr raJrlrvrer,r.)

B cpeAe oneKrponrara NaCl;

- u3yqena Bnnfl:aus, nerupylotlll{x 4o6anor Ha Mr4KpocrpyKrypy r4 ceoficrsa

CTINABOB;

- dccne4oBaHbl 3aKoHoMepHocrl{ [poqeccoB BbrcoKoreMrreparypHoro oKr4cJreHrrs

HccJreAyeMhrx crrJraBoB, B rn€p4ou cocrorHr4r4, B Bo3Ayrunoft cpeAe;

- olpeAeneu Sa:onrrfi cocraB npoAyKToB oKr.rcJre:nvrs. crrJraBoB r4 ycraHoBJreH lrx

ponb B MexaHLr3Me oKlrcneHr4.rl;

- OIITIIMH3I4pOBaH COCTaB nefI4pOBaHHOfO 9JreMeHTaMI4 lroArpynnbr ruuwrl cIIJIaBa

(Zn+O.S%AI) ro KoMrneKcy Kplzrepl4lo KarrecrB Infl ucroJrb3oBantrs. krx KaK

rlporeKTopoB I4 rIoKpbITI4finpu atro4Hofi 3arrlrrre cr€urbHbrx ttrcgerrvtit, roHcrpyrqrafi

Ir c oopy)K elauir or Koppo3r4oHuoro p a3pyrueHnr.



Oqerurca codepucaruua duccepmaquu u eii saeeptaeHHocmb

,{uccepra\us. O4unaenofi H.B. cocror4T r43 BBe.{enrrr, o6eopa nrrreparypbr,

rpex HraB, BbrBoAoB, cnr4cKa nr4Teparypbr r{ rrpr4noxenufi. Pa6ora H3Jror{eHa Ha

l2I crpaHrarlax KoMrrbrorepHoro naSopa, BKrroqaer 29 ra6nurJ, 43 pr4cyHKoB.

Cruc or< nlrrep aryp hr BKJrroq a er | | 2 HaLr M eHoB arrufi .

Bo eeederuuu H3Jrox(eHbr rrpeArrocbrnKu

uccJreAoB anvrs., o6ocHosaHa aKTyanbHocrb pa6oru.

14 ocHoBHbre npo0neMbr

B nepeort zflane <<KopposzoHHoe [oBeAeHr4e ur4HK-aJrroMr,rHr4eBbrx crrJraBoB

B pa3nl/IqHbrx cpeAap) [prrBeAeH aHaJIH3 HMerorrIHXcr JruTepaTypHbrx AaHHbrx IIo

Koppo3r{onnofi crofirocu4 rIHHK-€LnrcMrrHr{eBbrx crrJraBoB B Kr{cJrux, HefirparrbHbrx

I{ [IenoqHbrx cpeAax; BbrcoKoTeMrlepaTyp[afl. kr 3neKTpoxr4Mr4rrecKa.f, Koppo3r{{

UT4HK-€LJIIOMI{HIIEBbIX CIJIABOB.

Bmopan zilanu rrocB.rrqeHa vrccrepoBaHnro aHoAHoro rroBe.{eHr4rr crrJraBa

Zn+O.SYo Al, n cpeAe oneKrponura NaCl.

B mpemoeit znuee Ar4aceprarJkru [pHBeAeHbr pe3ynbrarbr

KuHerlrKrr oKr{cJreHufl. cnnaBaZn+O.SYo A1, n Kr4cnopoAnofi ra^:osofi0*..
[ucceprarlr4oHHaf pa6ora cor4cKarenq 3aBeprxaerc-fi o6qrarr,rz BbIBoAaMIrt,

crr?rcKoM rlnTnpoBannofi nr4Teparypbr 14 npr,rnolKeHueM. Co4epNaHr4e AI4ccepraIIIrI4

B Aocraro.{Hofi Mepe orpaxaer rrocraBJreHHyro qenb Lr gaAaqv r4ccneAoBaHvrfl.,

Hocr{T lorr4qecKnft , :anepurennufi xapaKTep.

Hayvnaa Ho6u3Ha u npaKmwtecnan JHuttuMocmt pafiomu

Ha ocnose npoBeAduuux Koppo3r4oHHo-oJreKTpoxr4MrzqecKr4x r4ccJle.qoBarruft

ycraHoBneHo, qro 4o6anrrE gJreMeHToB rloArpy[[br raJlJlvrfl. Io 0.I tvrac.Yo s 2-5

pa3a rroBbrrxaror Koppo3r4oHHyro crofixocrb cnJraBa Zn+O.SYoAl Hcnolrsyeir,rnfi

npu ano4nofi 3arrlure or Koppo3r,rr4 cr€urbHbrx nzgenuit, xoncrpyxqrafi 14

coopyxeHuf,. llpra oroM Ha6mo4aercr cMerr{eHr4e noreHIU{€uIoB Koppo3HI,I,

rrr4T'rr{Hroo6pasonaHur 14 perraccuBar\krvr cIIJraBoB B o6racru orpl4qareJlbHblx

KOHr{eHTpaIJr4H, IITO B

rroAlpyurrbl ruurvrfl.

gna.reHufi. llpnr lepexoAe or nerI4poBaHHbIX I€UIJII,IeM cIrJraBoB K ctIJIaBaM c

I4HAI4eM CKOpOCTb KOppO3r{H CIIJIaBOB yMeHbIrJaeTCfl, a Aanee K CTIJIaBaM c T€LIJII4eM

HCCKOJIbKO pacTeT, coorBercrBeHHo B 3neKrponl{Te NaCl pa:luuuofr

rlenoM cornacyerc.s c r,I3MeHeHI4eu cnoficrB 3JIeMeHToB

Cpanneuze xapaKrepr4crr4K crIJIaBa Zn+O.SYoAI,

I4CCJIE,{OBAIJVTfl



o6pa6oranHoro gJIeMeHToM LI3 rloArpy[[hr f€urJrr4fl rroKzl3brBaer, rrro cnJraBhl c
LIHAHOM xapaKTepLI3ylorct 6onee MenKo3epuucrofi crpyKTypofi, ueu c[naBbr c
|IIIIJILIeM I{ TaJInI4eM.

florasano, rITo BblcoKoreMileparypHoe oKr{cJreHr4e crrJraBoB cr{creM Zn-Al-

Ga(In,Tl), r rn€p4oM cocroflHvrr4 roAqrH{rorc{ rrlrrep6oruqecxoMy 3aKoHy. C
pocToM TeMrlepaTypbl I{ coAep>KaHr4fl Mer€urJra r43 iloAlpyurrbr rarrnnfl B cnJraBe

Zn+Q.Jo7oAl cropocrb oKncJre:rtvfl He3Harrr.rreJrbHo yBenzqr4Baercf,. 3SQeruuBHat

3Hepfl{.fl aKTLIBaI\ALI IIpOqeCCa BbICOKOTeMneparypHofo oKr{cneHr4.rr clnaBoB rrpz

[epexoAe or crlnaBoB c futrIJII{eM K CfrJraBaM c r4HAr4eM yBenLTrrr4Baercfi., a AaJree K

cIIJraBaM C T€UrJrLreM yMeHbruaeTc.rr.

LrccneAoBaHHbrx crnaBoB o6pasyrorcx

Onpe4ereHo, rrro rrpn oKlrcJreHr{r4

oKcI4Abr - ZnO, Al2O3, GazOz, In2O3 u

Tl2o3.

Tar<uu o6pasoryr, Ha ocHoBe upone4duHrrx rccneAoBarruit ycraHoBJreHbr

orITI{M€lrIbHbIe KOHIIeHTpaIIUU laJrlrlrfl,, krlJI.vrfl H Tannbrfl B IIr.rHK-€LJIIOMT{Hr4eBOM

cIrJIaBe Zn+0.5YoA1, ouuuarcIldl{xct Koppo3rlonsoft crofir<ocmro. CunaBhr MoryT

rlctloJlb3oBarbct xar s$SeKrusHrrfr auo4nrtfi nporeKTop r4 rroKpbrrufi gtrx3au1uTbr

critrlbHblx nzl:ettuit, KoncrpyKtluit u coopy)KeHr4fl. or Koppo3r4oHHoro pa3pyureHr,r.s.

C men en t o 6 o cru o e anH o cm u u d o cmo e epH o cm u p %yJt bmam o B uc cn e d o e aH un

Pesynrrarbl IlccneAoBaHl{t Koppo3r.roHHo-sneKTpoxr{Mlrr{ecKoro rroBeAeHrzf,

crIJIaBa Zn+O.syoAl c raJIJrIaeM, r4H.{rleM kr rarrJrr{eM, Koropbre o6o6u{enrr pr

npeAcraBJIeHbI B Alacceprar1.uv sBJr{rorc.rr HoBbrMr{, TaK KaK corJracHo o6sopy

nI4repaTypbl cBe.{eHI4.fl o HI4x He o6napyNeuo. I4cnonrgoBanr4e rrpu1opa

I4MrlynbcHoro lloreuqzocrara ru4-50-1.1 Anfl r4ccneAoBanus, Koppo3noHHo-

3neKTpoxI{MI{qecKI{x csoficrB o6ecleql{Baer srrcoKufi ypoBeHb AocroBepHocTx

[on] {eHHbIX pe3ynbraToB. Hoszsna 4aHHoro acrreKTa pa6oru rroATBep}KAeHa

Han[qLIeM IrareHTa Pecny6lraxra Ta4NuxzcraH J\e TJ 793 Anfl crrJraBoB

orrpeAeneHHofo cocTaBa.

OAIaHaesofi H.E. BbIrIoJIHeHa 6onrruofi o6t€rra pa6orrr, B pe3ynbrarax

pa6oru rlMelorct KaK TeoperlaqecKoe, TaK r{ npaKT}rqecKlre cBeAeHLrs. Teu ue

MeHee, npn qreHVLI AuccepraquouHofi pa6oru v aerope$epara Bo3Hr{Knrl

HeKOTOpbre 3aMerIaHI4rI H frox eIIaHLrfr:

1. Kar [oKa3aJIo o3HaKoMJIeHHe c 
. 
aBTope$eparorra u ALrcceprarrkrkq

BbICOKOTeMleparypHoe oKucJreHlre clnaBoB lrccneAoBaHo B TBepAoM cocTo.rrHr4r4.



Eulo 6u r.IHTepecHo c uayvHofi ToqKH 3peHr{f, ecnu 611 6uru rpoBeAeHbr

I{CCJIeAOBAHkIfl OKI{CJI'eMOCTI{ CITJIaBOB B XHAKOM COCTO.gHt4r4 I4 COIOCTaBJIeHbI C

KuHerHrrecrofi Lr gHepf eru.{ e cKofi xap aKTep ucrwxoit An_s AByx c o crosHufi .

2. He -scHo, rroqeMy colilcKarenb npoBoAr{Tb r4ccneAoBauufl Koppo3noHHo-

SneKTpOXLIMuqeCKoIO IIoBeAeHlafl, cIIJIaBoB TOJIrKo n Hefirpanrsofi Cpe.qe, Be.{b 14

cyulecrByror raclrrfi u ulenorlHofi cpe4ax, MolKHo r4 rrpoBo.qtrrb krccreAoBaHr.rr B

[rrrpoKoM r{HTepB€rJre pH cpe.qbr.

3. B pa6ore He I{3yr{eHa MexaHl4qecKr.re csoficrna crrJraBoB, TaK KaK

pa3paooraHHble aHoAHbIe r{ nporeKTopHbre cfrJraBbr, MoryT r4crroJrb3oButbcs. Anfl
3arrlr{Tbr cTaJrbHbrx MaTepr{ €rJroB oT Kopp o3r4H.

4. B crrr4cKe r4crroJrb3onannofi nr4Teparypbr

nr.rreparypHbre krcrorrHr4Ktr (crp. 1 1 0, Ns16, 2I).

5. B reKcre anrope$epara I4 Al4cceprar\krw BcrpeqaruTc.rr rexHr4qecKr.re 14

op$orpavrMarr{qecKue oruu6ru.

O4nar<o, Bo3HzKrrrr{e B xoAe o3HaKoMJreHufl c pa6orofi 3aMeqaHnr vr

rIoxeJIaHIlt HtIcKoJIbKo He cHr4)Karor Aocror4Hcrna pa6orrr kr He BJurf,ror Ha

fJraBHbre HayqHbre u np aKTr4rre c KHe p e3ynbTaTbr Ar{cc ep T ar\uv.

Ifydnuxaquu anmopa. VcrauoBneHHbre Ar4ccepraHToM Ha) rHbre

rlono)KeHld.f, tBJlflIorct HoBbrMr4 u orty1wtKoBaHbr s 14 pa6orur, B ToM qucle 5

ararelr B )KypHaJIax, peKoMeHAoBaHHbrx BAK npv llpeerageHre Pecny6nuxn

Ta4xuxzcraH; B 9 Marepl4aJlax MexAyHapoAHbrx v pecny6nnKaHcKr4x

ronQepeu\uitu ronyqeH 1 rraarufi [areHr Pecny6nzru Ta4xzKr{craH Ha cocraBbr

pzBpa0oTaHHbrx cnJraBoB.

Coomeemcmsue uemopefuepama codepucaHuru duccepmaquu. B

anrope$epare ALIccepraIIrII4 rr3JloxeHbr ocHoBHbre [oJro)KeHr{r v BbrBoAbr,

rIoK€BaH BKnaA aBTOpa B rIpOBeAeHI4r4 r{CCneAOBaHr4fl, CTe[eHb HOBrr3HbM

[paKTurrecKar 3HaquMocrb pe3ynbraroB r{ccJreAoBaHu-s, o6cyN4eHbr nonyqeHHbre

,IIAHHbIE. AnropeQepar IIOJIHOCTbK) COOTBETCTBYCT coAepxaHHro

Ar,rccepraqrEonnofi pa6 oru.

Cmpyxmypa, ofuopuneHue duccepm&r4uu u aemopeQepama. Crpyrrypa
coAepxaHl4.s 14 o$opvrleuze anrope@epara H ALrccepra\vu 3a HcKJrroqeHHeM

ne6oluul{x lorperuHocrefi, coorBercrByer rpe6onaHr,rsl,r BAK npz lIpesHAeHTe

BcTpeqarcTc_f, cTapbre

Pecuy6nzru Ta4xI4KI4craH <I4ucrpyrrlr4{ o roprAKe oSoprr,rneHtrfl Akrcaeprarlur4



Ha corrcKaHze yqeHbrx creneHefi AoKropa $zrocosrau (phD), AoKropa ro
crequaJlbHocru' KaHAuAara r4Irkr AoKropa HayK, anropesepar Lr uy6nraxaqufi uo
TeMe AHCCepTarILrr4).

coomeemcmnue HayuHoil xeanufi uxaqau coucKamern yveHoil cmeneHu,
Ha Komopyp oHa npemerudyem

Cygw [o HayqHbrM BbrBoAaM Auccepra rpv, cSopuynHpoBaHHbre
oAunaesofi H.E. BloJIHe, coorBercrBylor ocHoBHbrM rroJrox{eHr.r.f,M Avrcceprarluu kI
BHocf,T onpe4elennrrfi BKnaA B pa3Bvrrr4pr rexHoJrorr.r-f, oneKTpoxr4MzqecKr4x
trpoqeccoB u 3aIqI'IThI MOT€UIJIIIqOOKIzIX r<oncrpyrcqufi oT Koppo3r4r4, lrTo
coorBercrBeHHo e€ HayqHa-f, rcnanraQzKaqar coorBercrByer yuenofi crerreHr4
KaHAI4.qara xl4MrrqecKlax HayK no cileuuanbHocrr{ 05.17.03 - rexHoJrofu.rr
sNEKTPOXIIMLTATCCKHX TIP OUEC COB I4 3 AqTITA OT KOPP O3I4 14.

Pexotweuda4uu no ucnoJtbsonaHuru puynbmsmor uccnedoeuHul
Pe:ynrrarrr r{ccneAoBa*r4s., upzne4€uurre B Ar4ccepraqzoHHofi pa6orrr

O4uHaenofi H.F. Moryr 6rrrr ucrroJrb3oBaubr rrpeAlpr4qrvrflMkl
rIoABeAoMcrBeHHhIMI'I MnuucrepcrBy npoMbrrlneHHocrz u r4HHoBar{uoHHbrx
rexnonorrafi Pecrry6nvrz Ta4NrarczcraH, focy4apcrBeHHoM Har{HOM
yqpe)KAeHul4 I-\eurpa l4ccneAoBalLrfl r4HHoBarILroHHbrx rexnonorufi npv AH
Pecny6nuru Ta4xurucraH, BV3-auu Mer€LnnypfraqecKoro vr xqMr4rrecKoro
upo$unefi n yue6Hux rpoqeccax.

.{zcceprauroHHa.rr pa6ora oAunaeeofi H.F. <<Koppo:z fl. c\naBa zn+O.S%Al
c fanJILIeM' LIHAI4OM u ran[rureM)) orBeqaer rpe6oBaHlrrM <<lloloxeHnfl o rrop.rrAKe
[pI{cyxAeHl4-f, f{eHbIX cteneuefi>>, yrBepx{AeHgoro llocraHoeJreHneM
IlpanarenbcrBa Pecuy6rzxz Ta4xnrcncraH or 26.11.2016r. J\b505,

K KAHAHAATCKHM AHCCEPTAIIH'IM: COAEP)KI4T COBOKYTIHOCTb

pe3ynbraroB kr noloxeuzfr, BbIABI4raeMhIX aBTopoM Anfl
ny6nuunofi :aIqurrr, Koropble Mo)I{Ho xnanusvqupoBarb KaK HoBoe Hayr{Hoe

AOCTI4XeHI4e' I{MeIOIIee BilKHOe 3HarleHae Anfl pa3BUTLIfl TeXHOJrOrI4r4

SNCKTPOXI4 MIIIIE CKI{X NP OqE C COB 14 3ATII4TA OT KOPP O3IIH.

fiwccepralduoHHat palora I4Meer BHyrpeHHee eAr4HcrBo, B uefi orpa]KeHbr
nv'{Hrrfi BKnaA aBTOpa B HayKy, a ed anrop - o4zHaeea Hacz6a EexnaypoAoBHa
3acny)Kl{Baer rlpzcyx(AelP^]1^fl y'reuofr crerleHl4 KaHn:aAura xLrMr4LrecKZX HayK

3arutruqeHue

IrpeAb{Bn.rreMbrM

HOBbTX HayqHbrx



ro clleqv€ulbHocrl{ 05.17.03 - TexHoJrorl,I-fl oneKTpoxr4MuqecKLrx upoqeccoB r{

3arrl[Ta oT Koppo3tru.

Orsrrn o0cylKAeH Ha pacrrrHpeHHoM 3aceI\aH"I/.Vr rcaSe4pu
<<O6ulerexHuqecKnx ALIcI{IauII4H vr MaruLrHoBeAeHLrr) TaANnrcKofo

focyAapcTBeHHoro neAaroIullecKoro yHLIBepcI4TeTa I4M. C. Aitnu, upOTOKoJr

J \ b y '  o r < / ,  0 9  2 0 1 8 r .

flpe4ce4arenb, AoKrop

TexHr{qecKr{x HayK, H.o. npo$eccop Kapunron H.K.

Y.reHHfi ceKperapb [lupuuoa M.r{.
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