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OT3bIB

ne4yrUefi opraHl43alluu Ha .4I,IccepraIILloHHyIo pa6ory CaQaponofi @apsoue

Pa,qxa6aru{eBHbr Ha reMy: <<BrrasHne gJIeMeHToB rloA{pyurlbr rurlrufl' Ha

Koppo3r.roHHoe rroBeAeHr{e crrJraBoB Zn5Al n Zn|.SAI>>, rpeAcraBJleHHyto Ha

coI{cKaHI{e yrenofi crerreHrr KaHAkTAATa rexHI,IrrecKrIX HayK rro c[eIII4€IJIbHOCTTI

05.17.03 - TexHonoDrr sneKTporurMrFrecKlrx IlpoqeccoB rI 3alquTa oT KOppo3I{}I

AxmyanuHocmh meMil duccepmaquu. Kopposux MopcKI{x, aruoc$epHblx

r.r rroA3eMHbIX MeT€rlnnqecKllx Ll3Aenufi, coopyxeHufi LI KoHcTpyrqufi HaHocIIT

orponanufi Marepuzurnufi yqep6. floerorvry 6onruroe BHI{MaHI4e yAensercf,

co3Aagvro r4 rrplrMeHeHrrro auo4uofi 14 nporeKropHofi 3alrlurbl' Korop€u flBll9.ercfl'

oAHr{M us Hau1o.iree HaAe}KHbrx H ssQerunHbrx cpeAcrn 6opr6br c x}IMlT'recro[ LI

gJIeKTpoxI{MIlaIecKofi xoppoeneft .

. ArryaJrbHocrb rulrpoKoro [p]rMeHeHLI{ anoAnofi 3aIrII{TbI o6ycloueHa

prAoM AOCTOpIHCTB, IIpUCyIIIux TonbKo AaHHOMy MeTOAy' 3TO: BbICOKat

sSQerrunHocTb, AocTyrrHocrb, rrpocToTa B rIctIoJIb3oBaHLIH Lt gKoHoMI{qHocTb Ha

AnlrrenbHrrft cpor cnyx6u (6laro4apr roMy, rITo oHa Mox(er ocyuecrBlsrrcs 6eg

BbrBoAa rconcrpyrqzfi Lr3 gKc[JIyaTalquu), a TaKx(e 6egonacnoCrr AIIfl

orpyxarorqefi cpeAbr, gKoHoMHoro [cnoJlb3oBaHr4s, nerl4poBaHHbrx MeTaIIJIoB

B3aMeH 4eQraqurHblx u Aoporocrotlrll4x MarepI4 anoB.

Tarnvt o6pa:ou, perrreHlle SyH,4auenralrnofr npo6revrrt

rleJreHalpaBJleHHoro nu6opa kr lo46opa nan6oneo eQQerrunurtx aHoAHbIX



3arrltrrHbrx rroKpbrrr4fi rpe6yer [poBeAeHLIt Koppo3IloHHo-SJIeKTpoxuMI4qecKnx

LrccJreAoBauuit aHo,{Horo rroBeAeHrlfl crIHTe3HpoBaHHbrx crIJIaBoB B pa3nuqHblx

cpeAax, npu6luxeHHblx K rIpupoAHbIM.

,{zccepraqv oHHat

laclopTy clequaJlbHocTrl

v 3au\vrra or Kopposnu (n

sa.flaileHHoit cnequ&nbHocmu u ompacna Haywu

pa6ora CaQaponofi O.P. BTIoJIHe coorBercrByer

05. 1 7.03 - TexHoJlorut 3JIeKTpoxI{MI4qecKux rpoqeccoB

lracTHocTl{, Koppo3 LTfr, Vr IpOTLIBOKOppO3I{OHH€UI 3aIqUTa

C o o me emcm* ue co d ep uc aru un d uc c epmsquu

KoHcrpyKrluoHHbrx Marepr4€rrroB; gJIeKTpoxtIMLIqecKlle, xLIMI4rIecKLIe, $usu'recrue

n rou6nnupoBaHHbre MeroAbr o6pa6orxIE noBepxHocrll MareplIaJIoB kr r.A.),

KoTopble B 3HaIIrITeJIurofi cTerleHu oTpa)KeHbI B rJIaBe 1 <Koppo3rloHHoe

rroBeAeHlre qrrHK-€urroMuHrreBbrx cIIJIaBOB B p€t3JII4qHbIX CpeAaD), fJIaBe 2

<<KopposttoHHo-SJreKTpoxrrMlrqecKoe floBeAeHrae qLIHK-ZLIII0MUHI4eBbIX CIJIaBOB

ZnSAl vr Zn}.SAI, JrerlrpoBaHHbrx r€UIJII{eM, UHAI{eM u ralIJIrIeM, B cpeAe

3JreKTpoJrlrra NaCb> v rJraBe 3 <<BrrcororeMrleparypHoe oKI{cJIeHI{e [}IHK-

urJrroMr{HlreBbrx crrJraBoB ZnSAl vt 2n05A1, nerupoBaHHblx rEillIJrrIeM, I4HAueM n

T€urJrueM, n rnepAoM cocrolt:nvrr4>>,.Iro Aa€r ocHoBaHLIe upucyAltrb coucKareJlro

f{eHyro crerreHb Kalqvrryara TexHrlqecKux HayK rlo 3af,BJlennoft clequarlbHocrll.

JlurtHotit exnad ahmopa 3aKJrroqaerc-s B aHaJILI3e n[TeparypHblx AaHHbIX'

noCTaHoBKe V peuleHl{u 3aAaq }ICCJIeAoBarIuit uyrdu [poBeAeHHt

gKcrrepLIMeHT€yIbHbIX ucgneAonanwit, ux o6pa6oTKe LI aHaJIH3e, QopuyJII'IpOBKe

ocHoBHbrx BbrBoAoB kr 11oJro)Keuuit Allccepralluu. B Al{ccepralllaoHHofi pa6ore

aBTOpOM pelueHbl cneAyuqkre 3 qo auu :

. I'TCCJICAOBAHbI BJIVIfl:HLTI. 9JIEMEHTOB NOAIPYIIIbI |AJIJIUS'IJA KOPPO3I4OHHO-

gneKTpoxrrMkrr{ecKoe noBeAeHue rIuHK-arIaMI{HI{eBbIX ctIJIaBoB Zn5Al u Zn}.5Al,

B cpeAe 3neKrpoJlura NaCl;

. r{3yr{eHaBrrr4fiHur Ao6anor railJrr4fl.rvrnI.us,uraIrrus. Ha MllKpocrpyKTypy lI

cnofigrsa qLIHK-tLJIroMlIH[eBbrx clnaBoB;

O I'TCCJIEAOBAHbI BIII4fl]giVT',, 9JIEMCHTOB TIOATPYITIbI TUIJIJIKTI' HA KLIHETI{KY

BbrcoKoTeMrepaTypHoro oKIIcJIeHI{t cIIJIaBoB Zn5Al vr Zn|.SAl, B TBepAoM

cocroqHI4I{;

o onpegelen Sa:onufi cocras rpoAyKToB oKLrcJIeHus. cl;^IraBoB I{ ycraHoBJIeH

I{X pOJIb B MeXaHI{3Me OKI{CIreHLrfl)



. ONTUMI{3IIPOBAH COCTAB UI.THK-UIJIIOMLIHLIEBbIX CUNABOF (ZNSAI U

Zn|.SAl), nerr4poBaHublx eJreMeHTaMu [oArpyrrnbr ralrrtra (Ga, In, Tl) tro

KOMlneKCy KpprTeplTro KaqecTB Anfl I4ctroJrb3oBaHufl ux KaK [poTeKTopoB u

norprrrufi [prr anoAnofi 3arrllrre cr€trlbHbrx roncrpyrqufi or Koppo3rroHHoro

put3pyrueHlr{.

Oqeruxa codepuraruun duccepmaqau u eii saeeprueHHocmb

,{zccepraqux CaQaponofi @.P. cocrol4T uT3 BBeAeHnfl, o6sopa nlrreparypbl,

rp€x fJraB, BbrBoAoB, crrlrcKa nllTeparypbl rr [pnnoxenufi. Pa6ora Lr3Jrox(eHa Ha

146 crpawrqax KoMrbrorepuoro na6opa, eKrro.raer 43 ra6rtulq, 73 pucyHron.

prccJreAoBaEkilo Koppo3l4oHHo-

Cuucor nr4Tep arypbr BKJrroqa er 120 HaI{MeHoB alnuir.

Bo eeedenuu r{3Jro}KeHbI rIpeAnocbInKI,I vr ocHoBHbIe npo0JreMbr

uccne.qoB anvtfl' o 6 ocnoeaHa aKTy€ulbnocrb reMbl Arlcc epralluu.

B nepeoit zna6e <<KopposrEoHHoe noBeAeHr{e rIr{HK-€rnroMrrHueBbIX crIJIaBoB

B pa3fikrqHbrx cpeAap) npuBeAeH aHaJrvr3 I4Meprquxcr nLrTepaTypHbIX AaHHbIX IIo

Koppo3r.ronnofi crofirocru qLrHK-€urroMLrHkreBbIX clJIaBoB B KlrcJrrrx, nefirpzlrlbHbrx

r{ rrlenoqHbrx cpeAax; BbrcoKoTeMrrepaTyp1afl. Lr gJreKTpoxkrMLIqecKzul Koppo3lls

rIr4HK-€UrrOMrrHLreBbIX ClnaBOB.

Bmopua zilaaa rIocBtIrIeHa

sneKTpoxr4MurrecKoro rroBeAen:afl. rIlrHK-€uIIoMLrHr4eBbrx crrJraBos Zn5Al u Zn|.SAI,

JIerI{poBaHHbrx r€IrIJrLreM, I4HALTeM I4 TzrJIJIrIeM, B cpeAe sJleKTponura NaCl.

B mpemoeil anaee Ar4aaepralqla.u rpr{BeAeHbr pe3ynbrarbl I4ccJIeAoBaHr4s,

Kr,rHerr{Krr BbrcoKoreMrreparypHoro oKLIcJIeHI{.f, crIJIaBoB cLIcreM ZnSAl-Ga (In, Tl)

uZnI.SAl-Ga (In, Tl), n rBepAoM cocrotHur.

.{nccepraqlloHHaf, pa6ora 3aBepruaerc{ o6u{nraz BbrBoAaMrI, crrLIcKoM

rlr4Tr,rpoBannoft nureparypbl H rlpunox{eHll.x.

Hayunan HosusHa u npanmuuecKan sHaquMocmo padomu

Ha ocnose rrpoBeA€nnrrx uccneAoB arruit noreHllr{ocrarl4qecK}IM MeroAoM B

rroTeHrlr{oArrHaMrlrrrecKoM pe)K[Me (cropocrr pa:neprrra rIoreHIII{€ua 2ui-Jl.lc)

rroKa3aHo, rrro Ao6aerr (0.01-0.1 trac.Yo) gJIeMeHroB roArpyrrlbl rarlJlus. s 2-5

pffia rroBbrrrraror Koppo3r4oHHyro crofirocm crIJIaBoB Zn5Al vr ZnI.SAI

zc[onmyeMbre [pr4 auo4nofi 3arrlr4Te or Koppo3Lrv crztrlbHbrx uzgettuir,

roucrpyrqnfi 14 coopyxeunfi. Ycranouenrr 3aKoHoMepHocru I{3MeHeHH.l



ocHoBHbrx Koppo3r.roHHo-gJreKTpoxrlM[rlecKlrx xapaKTepI4crI,IK (norenqualloB

Koppo3tru, frr{TTr.rHroo6pasonaHnfl, u pelacc[naqnra) cIIJIaBoB oT KoHIIeHTpaqLII4

Jrerr4pyroqrlx KoMnoHeHToB I,I XJIOpTIA-IAOHa.

Mero.qou repMolpaBuMerprru rroK€Bauo, rrro c pocroM TeMrleparypbl I4

co.{ep)KaHvrfl. raJrrrvrn, ,rn4krfl, v ralrIrvs. B crIJIaBax Zn5Al u Zn0.5Al cropocrr

oKncJreHlr{ He3Harrr4TeJrbHo yBerlaqprBaerc.g. YcranosreHrr 3aKoHoMepHocrl{

II3MeHeHII' KI{HeTLIqeCKLIX u gHepreTUqeCKI[X XapaKTepI4CTLIK npoqeoCa

r/rccJreAoBaHHbrx ctIJIaBoB o6pasyrorcf oKcI{Art - ZnO, Al2O3, Ga2O3, In2O3 u

BbICOKOTeMnepaTypHOIO OKI4CJIeHII I CIJIaBOB' r rrep4Oru COCTO.f,HkII{.

olTrrMaJIbHbIe KoHIIeHTpAI\VU rA[ilVtfl' VTH.AIdS' n Ta-JUTIdfl' B

Zn}.5Al, orJlllqaroquxcs Koppo3llosuofi crofiKocrbrc.

TlzOl. VcranosreHa poJrb Jrerupyroqnx oJIeMeHroB n SoprvrupoBaHrll (paroooro

cocTaBa [poAyKToB oKrrcJreHr4f, crrJraBoB I4 B MexaHn3Me rlpoqecca oKHcJIeHI{t.

MeroAona peHTreHoQasonoro anaJrkr3a olpeAeJleHo, qro rrpu oKI4cJIeHI,II{

Tar<uu o6pa:opa, Ha ocHoBe npone4enHbrx I{ccJle.qoBaHrlfi ycranoBJleHbl

crrJraBax ZnSAl v

Cnnasrr Moryr

r4cnoJrb3oBarbcr KaK s{QercrnBHbrx aHoAHbIX [poreKTopoB ,r uo4purufi Nrfl

3arrlgrbr crurrrbHbrx uzAetruit, KoHcrpyKr1uit u coopy)KeHuir or Koppo3noHHoro

pa3pylueHllr.

C men eru o o 6 o cru o e aHH o cma u d o cmo e ep H o cmu p esyn bmamo I uc cr e d o 6 aH a.fl

Pesynrrarrr rrccneAoBanvrfl. BJraf,HLIe gJIeMeHToB [oAlpynlbl ru[rlrufl. Ha

Koppo3rroHHoe rroBeAeHlre cnJraBos Zn5Al u Zn\.SAl, roroprre o6o6qeHbl LI

rrpeAcraBJreHbr B Aucceprarlu[ TBJIf,K)Tcs HoBrIMI{, TaK KaK corJlacHo o6ropy

Jrr4Teparypbr cBeAeHrrr o HHX He o6napyxeno. I4cnomsoBaHlle upu6opa

rrMrryJrbcHoro llorenquocrara III{-50-1.1 AJII tlccJleAoBala.vfl Koppo3I'IoHHo-

gJreKTpoxr{Mr4rrecKax csoficrs o6ecneqrEBaer Bbrcorufi ypoBeHb AocroBepHocrI4

rroJrf{eHHbrx p$ynbraroB. HosugHa AaHHoro acrleKTa pa6otn rIoATBepxAeHa

Ha;rr,rqr{eM nareHra Pecrry6nuru TaAxnrucraH }lb TJ 793 Nrfl crIJIaBoB

o[peAeJleHHoro cocTaBa.

Caipapoeofi @.P. BbInoJIHeHa 6onuuofi o6tdrr,r pa6orrr, B pe3ynbrarax

pa6oru r{Merorctr KaK TeoperlrrrecKoe, TaK I4 [paKTrrqecKue cBeAeHLIf,. Tena ue

MeHee,. npkr qreHr,u{ Ar.rcceprarllrounofi pa6orn v anropeQepara Bo3HI{KJI}I

HeKOTOpbIe 3aMerIaHI{t n IloxelraHprfl:



1. Kar noKa3arro o3HaKoMJIeHrIe c anropeSeparoM 14 Arlccepralluu,

BbrcoKoTeMnepaTypHoe oKkTcJreHLre clrraBoB LrccJreAoBaHo B TBepAoM cocTof,Hrln.

Errlo 6rr uHTepecHo c nay*rofi TotIKLt 3peHuir, ecnrvr 611 6rl:r;u npoBeAeHbr

I{CCJIeAOBAHUfl, OKI{CJI'eMOCT}I CITJTaBOB B )I04AKOM COCTOTHLITI n COilOCTaBJIeHbT C

KrrHerlrrrecxofi rr gneprerz.recrcofi xapaKTepucurofi AiIt AByx cocrosnnfi .

2. He rcHo, noqeMy cor4cKareJrb npoBoAr,rrb r{ccJreAoBanus. Koppo3LIoHHo-

gJreKTpoxuMuqecKoro rroBeAeHr{r crrJraBoB ToJrbKo n nefirp€IrlbHofi cpeAe, BeAb I{

cyrlecrByror rncnrrfi n rleroqHofi cpe4ax, Mo)KHo n npoBoAI4Tb tIccJIeAoBaHHfl B

rulrpoKoM rrHTepBaJIe pH cpeAbr.

3. B pa6ore He Lr3)nreHa MexaHl4rrecKrre csoftcrsa c[IIaBoB, TaK KaK

paspa6oraHHbre aHoAHbre u [poreKTopHble crIJIaBbr, MoryT ucrloJrb3oBarbcf, AJII

3arrlrrTbr cTaJlbHbrx MaTepkIaJIoB oT Koppo3LII4..

4. B crtlrcKe r{crroJrb3osaHHofi Jr[Teparypbr Bcrpeqarorct crapble

Jrr4reparypHbre r{crorIHrIKrI (crp. 136, Ns33 LI crp. 133, JS3).

5. B reKcre anropeSepara kr Aucceprarp4r4 Bcrperlalorct rexHl{qecKue !I

opQorpauMarlrrlecKue ourn6rpr.

O4uaxo, Bo3HpIKIuI{e B XoAe o3HaKoNIJIeHvIs, c pa6orofi 3aMeqaHI,It vr

no)KeJraHur Hr{cKoJrbKo He cHu)Karor Aocro}IHcrna pa6orrt v He BJII{flrcT Ha

rJraBHbre HayqHble I{ npaKTI{rIecKLIe pe3yJIbTaTbI AI,ICCepTaIIUU.

Ilyflnuxaquu aemopa. YctanosleHHble AlIccepTaHToM HafIHbIe

noJrolKeHtrfl, flBrrflrorcr HoBbrMu vr ouy6luroBaHbl e 18 pa6orbl, B ToM 'rucre 8

crarefi B xypHaJrax, peKoMeHAoBaHHbIX BAK rpl4 flperu4ente Pecuy6mru

TaANurracraH; B 10 MarepuaJrax Mex(AyHapoAHbIX 14 pecny6luKaHcKrlx

rou(fepengufin [oJryrreH 1 uanufi rrareHT Pecny6nuru TaAxllK]IcraH Ha cocraBbl

paspa6oraHHblx crIJIaBoB.

Coomeemcmsae aemopefiepama codepucaHarc duccepmaquu. B

anropeQepare Alrcceprartrrur rfr3Jro)KeHbl ocHoBHbIe rIoJIo)KeHut u BbIBo,qbI,

rroKa3aH BKJTaA aBTOpa B [poBeAeH[I,I TICCJIeAOBAHVLfl., CTeIIeHb HOBII3HbI U

npaKTruecKar 3HarruMocrb pe3yJrbraroB nccJIeAoBaHI{t, o6cyx4eHbl rroJlfreHHble

AaHHbre. AnropeQepar rIoJIHocrbIo cOOTBeTcTByeT CoAep)KaHLIrc

Ar4 CCqpraIIuoHHOI4 paO orbl.

Cmpyxmypa, oQopnaeHue duccepmaquu u asmopeQepama. Crpyrrypa

coAepxaHur ri o$opuleuue anropeQepara' H Al{ccepralluu 3a rrcKJIIoqeHueM



He6orblrrrx rorperrHocrefi, coorBercrByer rpe6oBaHr,rflM BAK rpu flp$lrAeHre
Pecrry6rutrra Ta4xI{KI{craH <<I4ncrpyrqzx o roprAKe o$opure HLrs Aucce-prarrun
Ha corrcKaHr.re ) reHbrx crenenefi AoKropa Qruoco@rau (phD), AoKTopa no
c[eqzarrbHocrr4, KaHArrAara vrrru AoKTopa HayK, anropesepar w nyfiluraqufi no
TeMe AUCCepTaTIHTD).

Coome emcms ue ruayauo fi xe an ufi uxaquu co ucqamenn yqeHo fr cmeneru u,

Ha Komopyn oHa npemendyem

Cy4rr rro HayqHbrM BbrBoAaM Ar{cceprarlrir4, cQopuyrlrpoBaHHbre

CaSaponofi o.P. BrIoJIHe, coorBercrByror ocHoBHbrM rroJrox(eHLrrM Aucceprarl Lrv pr

BHoctr onpe4elenHrrfi BKJIaA B pa3Bkrrutr rexHoJrorrrr sJreKTpoxrrMuqecKr4x

llpoqeccoB 14 3arqilTbr Mer€rJrJrr{qecKEx roucrpyxqufi or Koppo3trH, rrro

coorBercrBeHHo e€ HayqH.afl reanuQuKarl[r coorBercrByer y.reHofi creneHr4

KaHAI'IAaTa TeXHrIqecKrIX HayK rro crrequ€UlbHocTlt 05.17.03 TexnoJrorlrf,

9neKTpoprMLrqecKux [poqeccoB rr 3arrlrlTa oT Koppo3r{lr.

P e xom ea d a quu n o uc n oJt bs o I aH un p esyr b mamo B ac cn e d o e aH ufl

Pe,gymrarn uccneAoBalslns, upune4€nnue B Ar4cceprarlr,ronHofi pa6oru

CaSaponofi (D.P. MOryr ObITb }ICTIOJIb3OBAHbI rrpeAnpr{rTwrjt''{u

rIoABeAoMcrBeHHbIMn MuuucrepcrBy rlpoMbrrlneHHocrpl vr LIHHoBarIuoHHbrx

Pecrrydnurz Ta4xranucraH, focy4apcrBeHHoM HafrHoM

I{enrpa r{ccneAoBanprs. r{HHoBarluoHHbrx rexHonorufi rlpn AH
Pecrry6lurn Ta4xurucraH, BY3-anau MerarrJryprlrrrecKoro n xuMuqecKoro

upoQunefi a yre6nrrx rpoqeccax.

,{uccepraqr4oanafi

rloArpynnbl raJIJItrf, Ha Koppo3r{oHHoe noBeAeHr{e cnJraBor. ZnSAl u ZnO.SAl>>

orBeqaer rpe6orannxrvr <<flonoxeur,r.s o [opf,AKe npucy]K,{e:Flhrs. }nreHbrx
cteneHefi>>, yrBepxAeHHoro flocranosJreHr4eM flpanzrenbcrBa Pecny6nmu

Ta4xIarucraH or 26.II.2016r. .I1b505, npeAbf,BJrreMbrM K KaHAlrAarcKr.rM

Aucceprarlr4flM: coAepnflaT coBoKynHocTb HoBbrx Ha)ruHbrx pe3yirbTaroB Lr
noJloxeHufi, nrr4nvraeMblx aBTopoM 4nx uy6lu.rHofi 3arrl[Tbr, Koropbre MoxHo

rsalu$uqnpoBarb KaK HoBoe Ha)HHoe Aocrr,rxeHpre, r4Meronlee BarKHoe 3HaqeHr.re

Nrs pa3B?rrufl TeXHOJIOH{I{ gneKTpOXr{MHqeCKr4X rrpoqeccoB u 3arrlr{Ta or

Kopp03nu

3aKnnqeHue

pa6ora CaQaponofi O.P. <<BnusHr,re 3JreMeHroB

rexnororuft

rrpexAeH14r.r

6



,{uccepralllaoHHaf, pa6ora LIMeer BHyrpeHHee eAr4HcrBo, B nefi orpaxeHrr

Jlrufi,rfi BKJIaA aBropa B HayKy, a ee anrop - CaSapona (Dap:ona Pagxa6anuesHa

3acJryxfl.IBaeT IIprICBOeHLIt ytenofi cTerleHu KaHAr4AaTa TeXHr.rqecKr{X HayK

ro clequ€IrlbHocrlt 05.17.03 - TexHoJloruIrr oneKrpoxktMuqecKux rpoqeccoB r{

3arrlr{Ta oT Koppo3lrrr.

Orsrrn o6cyNg€H Ha Haf{Ho-rexHuqecKoM coBere focygapcrBeHHoro

Ha)nrHoro f{pex(AeHufl IIeHTp I{ccneAoBasvrfi uHHoBarluoHHbrx rexHoJrorr4fi npu

AH Pecrry6nnrcv Ta4xllrucraH, rrporoKon J\b 3 or <_fu>

2019 r.

flpe4ce4arenb, Ar.rpeKrop fHy l{,rylT

upu AH Pecrry6lurra TagxzKvcraH,

AOKTOp TeXHr{qeCKLrX HayK, AOTIeHT

Yqenrrfi ceKperapb, K.x.H.

f 
Smor 5.6.

Mynnoena H.M.

Sxcuepr, 3aBegyroq ufr na6 oparopnefi

<flpo6rervr Marepr,r€rJroBeAeHlrr> f ocy4apcrBeHHoro
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