
OT3bIB
o0zqua.nbHoro o[rIoHeHTa Ha Ar{ccepraqurc ArvroHoeofi Asusrr Ba.nuennu
Ha TeMy <<@Ils[IKo-xrrMrlqecKrre cnoficrna crrJraBoB ZnSAl v ZnSSAl,
JrefrrpoBaHHbrx cKaHAneMr rrrrpr{eM u ep6uervr>>, upeAcran.neuriyro Ha
colrcKaHrle yuenofi crerreHn KaHArrAara xlrMrrqecKrrx HayK rro cleq[aJrb'ocrr{
02.00.04 - tt@usnqecKafl xnnilflr,

OqeHrca al(TyaJrbHocrrl TeMbI A[cceprarlrroHrroro [ccJreAoBagrrfl . I{uHx-
€urroMLIHLteBhIe crlJraBhr IukIpoKo r4crronb3Jrrorcr B p€BnlrqHbrx o6nacrsx rexHLrKLr.
B noclerHee BpeMt AaHHbIe cnJIaBbI cr€rJrl4 rrpl{MeH.f,Tb 

.B KaqecrBe 3arrlrrrHhrx
uor<pr''fi cr€rrrbHbrx r<oncrpyrcqzfi u coopyxenzfi. B nr4reparype H B Cerl.r
I4HTepHeTa BCTpeqaroTc.f, p€BnnqHbre rrao4zszr<a\uu crrJIaBoB, JIeI[pOBaHHhrx

crrJraBbr Zn5Al u Zn55Al.
TPCTbI4M SNEMEHTOTVT. HAV6OJICE I43BCCTHbIE LI3 HLTX. 9TO

r{3BeCTHbre 'Ior pbrHoqHbrMr4 MapKarraz f anr@ au-r u f anroan-Il.
Cle4yer orMerl4Tb' sro o6teKrou ArrcceprarluonHofr pa6orrr AnroHosofi

A'B' ssrslorct kIMeHHo BbIIrreHa3BaHHa-f, rpynla crrJraBoB, Korophle rro MHorLrM
KPI4TEPLIf,M C'I4TAIOTC' IEPCIEKTT4BH'IMI. ANfl CO3AAHT4fl HOB'IX IPY'.I
MHOIOKoMIIOHeHTHbIX CIJIaBOB, qTo n OnpeAenf,eT aKTy€UIbHOcTb TeMbr u
BaxHocrb o6rerra nccneAoBauuit. Paspa6orKa HoBhrx cnJraBoB B cBorc onepeAb
rpe6yer npoBeAeHue cl4creMarI4qecKlrx uccJreAosaHLrfi ux SzszKo-xrrMr{qecKr4x
csoficre.

B parurax 4annofi Ar4cceprarluounofi pa6oru Anf, yJrr{rueHr4, suazxo-
xLIMLIqecKzx cnoficrB ctlJraBon fanrs att-I ufamQaH-II s rca.recrBe Jrerlrpyroqero
KoMrIoHeHTa err6panrr peAKo3eMeJIbHbIe MeraJrnhr, a r4MeHHo cxan4r,rfi,
ep6uit. c npar<rz.recKofi ToqKH 3peHr4f, 9To [paBzJrbHo, TaK KaK ,

npo6lenrofi cLIHTe3a cnJIaBoB 6orarrrx qI4HKoM flB'rflercfl Lrx xr4Mr.FrecKa,
aKTI4BHOCTb tlpLt BbICOKZX TeMrleparypax 14 B pEBnuqHhrx arpeccuBHhrx cpeAax.

Ha ocnose aHaJrlr3a JrLrreparypHbrx AaHHbrx aBTopoM cSoprvrynupoBaHa
rIeJIb u3a4aqill4ccJreAoBaHnfl. {nx perueulls nocrasreHHofi saAaqnAr,rccepraHToM

urrpuir u

ocnosHofi

I4ccneAoBaHbI TerlJro{usnvecKr4e Ir repMoALIHaMI4qecKLte csoficrsa, KI4Herr4qecKI4e



pI sHepferrlqecKl4e rlapaMeTphl rlpoqecca oKl4cileHr4fl TBepAhrx crrJraBoB Zn5Al u
Zn55AI, JrerlrpoBaHHbrx cKaHALreM, r.rrrpueM, ep6zerra kr kr3f{eHhr wx
SJIeKTpoxuMLI qecKo e rroBeAeHLIe n Heft rp €[rIbHbIX, KI4 cJrbIX v ulenorrHbrx cpQAax.

cmeneruu oflocuoeaHHocma HayuHbtx nonoucenuil, eoteodoe u
p e KoM e H d a qu fi c Q opmyn up o G aH H btx e d uc c ep m a 4 u u B 4nc cep r a\uu An4onosofi
A.B. iraoxHo BbrAenrrrb cneAyroque ocHoBHbre Hayr{Hbre rronoxeHlrs, Koropbre B

3HaqLrreJnnofi crerreHlr 6ruu perxeHbr BrrepBbre :

' SKCrrepLIMeHT€UIbHO yCTaHOBneHbr TeMneparypHar 3aBLrcLrMOCTb

reulo€urcocrl4, KoeSQzqkIeHra rerroorAaqu r4 TepMoAuHaMuqecKr4e QyHrcqura
(enranrnnx' sHTporlt4t, gHeprl,It fn66ca) qlrHK-€rJrroMt4HrreBhrx cnJraBoB c.o

cKaHAVeM, LITTpkIeM Ia ep6ueru. llorasaHo u3MeHeHlle yKa3aHnHx csoficrB crrJraBoB

oT coAep)K alJkrfl, peAKo3eMeJrbHbrx MeT€IJrJroB.

' ycTaHoBJreHo' qTo oK[cJIeHLIe crIJIaBoB Zn5Al u Zn55Al, nerupoBaHHbrx

cKaHAI{eM' zrrpl4eM vr ep6ueu, B TBepAoM cocro.lHrrll, [oAqkrHrrorcf,

runep6onl4qecKoMy 3aKoHy. BussreHrr r{3MeHeHr.r.f, KlrHerr4qecKrrx Lr

SHepreTuqeCKLtX XapaKTepI4CTI4K IIpOqeCCa OKLtCneHLu CIIJIaBOB IIpt4 IIepeXOAe OT

crrJraBoB co cKaHAkreM, K cnJraBaM c ep6nena.

orlpeAeneHhr I{3MeH eHU[. O CHOBHbTX SneKTpoxLrMr4 qecKLrx xapaKTepil crkrK

c[JIaBoB Zn5Al u Zn55Al, nerupoBaHHblx cKaHAr4eM, urrprreM z ep6zenr, a raK)Ke

cKopocrkl Koppo3llu crIJIaBoB, s rzcrofi, nefirpalruofi u qeroqnofi cpe4ax.

florcasaH, vro 4o6aBKr4 peAKo3eMeJrbHbrx MerarrnoB Ao 0,05 uac.%, B 2-3 paza

rloBbllrralor aHoAHyrc ycrofi vlEeocrb IILIHK-€uIroMrrHrreBbrx cfrnaBoB.

focmoeepHocmb u HoBusHa noilytteHHbtx p6ynbmomo6.,{ocronepHocrb

pe3ynbraroB He BbI3bIBaer counennfi, T.K. tIoJIfreHbI coBpeMeHHbrMrl MeroAaMr{

rirccneAoBaHnfl crpyKTyprr n csoficrB Mareplr€rJroB. HecoNaneHHhrM AocrorrHcrBoM

Al'Iccepraqun Arvronoeofi A.B. tBnf,Iorct, HoBbre oKcrreprlMeHT€rJrbHbre pe3yjrbrarhr

Lr ux rcna-rru0zralll4oHHoe o6cyx4eruEe. .{zccepra\Lrt flBnflercr 3aBeprueHHbrM

HarrHbIM I4CCIeAOBaHLIeM, perreHl4e rrocraBneHHbrx 3aAaq npr4Beno aBTopa .K

npa":pa6orrce Szszro-xLIMLIqecKr,IX ocHoB cLrHTe3a HoBbrx clJraBoB Zn5Al



Zn55Al' JrerI4poBaHHbIX cKaHAI4eM, u'rupnerra u ep6l4eM, p€r3pa6orre cuoco6os
rroBbrrrr eH ufl r4x Kopp 03 LI onnofi crofi rocrr,r.
' OcHoBHbre [onox{eHLrrr Ancceprarlkrz rporunu aupo6aqzro HA

MexAyHaporHbIX z pecrry6Jrkl KaHcKI4x xous epeHrlr4rx z ctl Mrro3LtyMax.
Teopemwtec*,fl a npaKmuuecKan sHaquJutocmb noryqeHHbrx asmopoM

p$yilhmamog oqeBI4IHbI, IrocKoJIbKy rlonfreHHble pe3ynbrarbr pe€uLr3oBaHhr B
BuAe paapa6otKl4 HoBhrx Koppo3l{oHHocrofirzx c[JraBoB, Koropbre 3arrluqeHbr
M€LIIbrMI4 rlareHTaMn Pecuy6JILIKLI Ta4xurzcraH. TeoperuuecKLre BbrBoAbr aBTopa
o Suszro-xllMzqecrczx csoficrBax IlllHK-€tirrouznzenrix crrJraBon orry6nuKoBaHbr B
coorBercrByloqux BeAyIrIt4x HalnrHhrx xypHaJlax PAH Pecuy6rzxu TaAxzKLrcraH
z lporrrJrkr HafrHyro anpo6aqnro.
' Bce pe3yJrbrarhr AuccwrarJuu rroJrrreHhr ruqHo aBTopoM unu npu ee
Herlocp eAcTBeHHOM yq:ACT!'liLT.

o qea xa co d epucan un d ucc epmaqur.t, eE zae ep uteHHo cmb
.{zccepraqrEx cocror4T I43 BB.A.HZTI, qerhrpex fJIaB, B'IBOAOB, CTII4CKa

ucrlonb3osaHHofi nl4Teparypbl lt rlpunox{eHlarr. ona r4sro)KeHa na 160 -crpaHr4rl€x,

coAeplKLrr 84 pzcyurcon, 5l ra6nuqy u g7 ncroqHzKoB Jrr4reparypbr.
Bo eeedenuu o6ocrroBaHa aKTy€ulbHocrr pa6orri, c6opMyJrLrpoBaHbr rlenb r.r

3a4ar{r4 14 ccn eAo B aldvtfl ', oTpax(eHhl LIX H af IH at kI rlp aKTI4 rI e cK€Ur 3 Halrkr M ocTb.
B nepeort zJtaee rrpLrBeAeHhr nr4TeparypHhre cBeA elufl, o reuroQz3r4qecKnx

Cnoficraax, OCO6ErrrrOCTflX OKI4CJICHIIf, U KOPPO3I4OHHO-'JIEKTPOXI'TMLIqECKOIO

rIoBeAeHI4' III{HK-€UIrcMVIHL4fl,, peAKO3eMeJrEHbIX MeraJrJroB u cnJraBoB c HrrM.
cAenano o6o6qenHoe 3aKJIIoqeHZe vI cocraBJreHhr 3aAa"r4 Ar4ccepraquonHofi
pa6oru.

pe3yilbrarhr I4ccJIeAoBaHuA renlo0usuqecKzx csoficrs Lr repMoAr4HaMkrqecKr4x

Syurcqufi cnJIaBoB zn5Al u zn55AI, JlerrrpoBaHHbrx cftan4zeu, urrpr4eM u ep6ueu
pa^:mrunofi KOHrIeHTpar\uv. B pexuNae ((oxJrax(AeHUA>> r.r3)AreHa
3aBI4cLIMocrb cKopocrLI oxJlalKAeHrrr clJraBoB Bo BpeMeHr4,
TENIOOTAAIII4 14 YAEJIbHEUI TEIIIOEMKOCTb CIIJIABOB. I4CUOITSV'

3

TeMrrepaq/pHafl

rcosSSuqzenr

Bo emopofi znuee AzccepraqzoHnofi pa6oru ALrccepraHToM npvBeAeHhr

r.rHTerpErJrhr oT



MontpHofi TerIJroeMKocrI4, JIerI4poBaHHbD( cKaHAHeM, r4TTp r4eM kr gp6r.reM c[JraBoB

Zn5AI n ZnSSAl, paccquraHhr Iax repMoALIHaMnqecKHe SyHxqzn oHTErJrbrrkrfl,
oHTponr4s Lr sHepn4rr fu66ca.

B mpemoefi anqee pa6oru npeAcraBJreHbr pe3ynbrarbr uccJreAoB aHuA
KI4HeTLIKI4 oKLIcrIeHv.'I crnaBoB ct4creM Zn5Al-Sc ( Y,,Er ) u Zn55Al-Sc ( y, Er ).
cozcrareneM ycraHoBJreHbl KrHerLIqecKLre r4 3Heprerr{qecKLre xapaKTep ucrkrKLr
lpoqecca oKLIcJIeHIlf, TBepAhrx clJIaBoB. VcraHosreH rlruep6orz.recrufi xapaxrep
lpoqecca oKkIcneHilt clJraBoB. Tarcxe [poBeAeHbr krccJreAoB a;nvfl rrpoAyKToB
OKHCNEHLI'I CIIJIABOB, KOTOPbIC PACTUI$POBAHbI METOAAMI4 I4KC U POA. C

[oMoIrJbIO CKaHkIpylorlefo 3JreKTpoHHofo Mt4KpOCKO[a sEM [onrreHbr
Ml4KpocrpyKTyphl clJIaBoB rlpu pa3JrvqHblx yBenr4qeHusx. BrrnoJrHeH x[Nafi.recxzfi
aHarrr43 cocraBa cnJraBoB c rroMorqbrc AaHHoro npz6opa.

B vemeepmort ?Jta^e Ar4cceprarlr4r,r npeAcraBJreHbr p*ynbrarbr
I{CCneAoBaHr4fl' aHOAHOTO noBeAeHl4f, CrrJraBoB, qro {Brrercf oqeHb BaxHbrM, TaK
KaK Ll3rreHHhre crIJIaBbI rlpeAHa3HaqeHbr B KaqecrBe 3aIrIr{THbIX UOrprrrufi z
3HaHLIe UX aHoAHOfO [oBeAeHI4rI rlpeAcraBJrfler nayrHufi vr npaKTr4qecrzfi
kIHTepec' ?Iuenno Ha ocHoBe AaHHIIX t4ccJreAoB auuit AlrccepraHToM
orITLtMI{3I4poBaHbI cocraBbl crIJIaBoB, Koropbre 3arqnuleHbr rpeMrr M€urbrM.Lr .
rrareHTaMlr Pecuy6nzrz Ta4xurncraH. Buepnrre HccJreAoBaHufl aHoAHoro
IroBeAeHI4[ crrJIaBoB BbIrroJIHeHbI B IxI,IpoKoM r{HTepB€rJre pH z upe4ctaBJr.f,ror
I4HTepec AJUI IUI{poKoro Kpyra l4ccneAoBarenefi 14 rrpoz3BoAcrBeHHr.rKoB.

fiocmouHcm^o u ruedocmamKu e codepatcaHuu u e ofiopnneHau

duccepmaquu

,{ucceptarJr4fl :'iranuca*a npo4ecczoH€rJrbHo u u€rro, npune4ennrre n nefi
pe3yJrbrarhr B BuAe ra6tutt u prrcyHKoB, [O3BOJrrroT HaHrrAHo BHLtKHyTb B cyTb
oocyx4aeMblx pe3yJlbraros. BrrsoAhl no pa6ore AocraroqHo rroJr'hr 14 npaBrrnbHo
orpaxarcT ocHoBHoe coAepx( aHvrc pa6oru.

3 a"MertaHun no codeparcaHun duccepmaquu
flo pa6ore MoxHo cAenarb cneAyroqrre 3aMeqaHr4e:



l" B rJraBe 2 rrpeAcraBJreHbr pe3ynbrarbr rrccJreAoBaHus. Terlno$I{3l4rlecKux

csoficrn 14 repMoAriHaMr4rrecKl4x Qynxqraft cIrJIaBoB Zn5AI n Zn55Al, co

cKaHAHeM, r{TTpLreM u ep6raevr. Perynrrarbl nonyr{eHbl o6pa6orrofi rpunrrx n

pexr{Me (oxJraxAeHr4fl>. ,.{nr o6ocnoBanr4fl. nu6opa MeroAa (oxJlaxAenvrfl>> aBTop

ccbrJraerc.f, Ha nLrreparypHbre AaHHbre, rroJr) reHHhre ApyflrMr4 aBTopaMrr

AHAIO|HIIHbIM METOAOM U IIPI.d STOM 3TU AAHHbIE HE CONOCTABJISET C AAHHbIM}I

nonyqeHHbrMr4 ApyflIMLI MeToAaMH, B qaCTHocTI4 B pexuMp (HalpeBa).

2. flpe4craureHHbre pe3ynbrarbr pacuera repMoAr{HaMLrrrecKHX Qynrquft

crrJraBoB rrpuBeAeHbr B r{HrepBaJre reMneparypbr 300+600 K. OAnaro

KoMMeHTr4pyrorcf, KaK a6coruoruoe 3HaqeHr4e, [oryqeHHoe npu KoHKperHbIX

TeMrreparypax. Ha caMoM Aene per{b HAer o6 r4x I43MeHeHI4I4 B I4HTepBaJIe

reMneparypbl.

3. B pa6ore Her oob.f,cHeHr4u IIpuqr4H pocTa ulrvr yMeHblxeHut

reunoSzsuqecKLrx csoficrs LI TepMoAI4HaMpIrIecrzx QyHItIIufi cnnasos.

4. B rnaee 3 upe4craBneHbr pe3yJrbrarbr r4ccneAoBaHpl.s KLTHeTI{KIz oKLIcneHLIt

crrJraBoB TepMorpaBuMerplrrrecKl{M MeroAoM. llolyuennrte B pe3ynbrare

oKucJreHr{r crrJraBoB rrpoAyKTbr krccJIeAoBaHbI ToJIbKo MeroAaMLI I,IKC u P@A.

Cle4onano raKxre [plrMeHflTb r{ Apyrr4e MeroAbI H3f{eHLI{ AJII pacuu$ponrn

Sasonoro cocraBa oKcIrAoB.

5. Kopposr4oHHo-sJreKTpoxr,rMr4qecKI4e xapaKrepucrl{Kl,I cnJIaBoB npeAcraBJIeHbI

B rrrtrpoKoM lrHTepnale pH-cpeAbl. OAuaro oHI4 oxBarleHbl JII4ITIr t<ounatrofi

TeMrreparypoft. Heo6xoArarvro 6uro Alrq cnnaBoB oTITLIM€uIbHoro cocraBa npoBecrr{

HccneAo B aHLrfl, npra 6 one e BbIcoKI4x reMrep aryp ax.

OrMe.reHHbre HeAocrarKr{ r{ rrofpelxHocrl{ He yMaJItIor Aocror4HcrBa pa6orrr

VI HE BTIVTflIOT HA 3HAIIIIMOCTb IIOJIYqCHHbIX HAYqHbIX V IjPAT<TI4IIECKI4X PE3YNbTATOB.

Ilyfinuxaquu unmopa

flory.reuurte ALIccepraHToM pe3ynbrarbl npournl{ anpo6aqnro Ha 15

xon$epeHrlLrf,x r4 cr,rMrro3tryMax, uru ouy6ruKoBaHo 6olee 2l uayuurtx pa6or, n

ToM qlrcre 6 n xypHaJrax per(oMeHAoBaHHbIX BAKola P@, uorryqeHo 3 ualrx

nareHTa Pecnv6nuru Ta,qxzKl4craH,



c o ome emcm6 ue aemop e Q ep ama o cHo 6 HoMy co d ep atcaH uro d uc c epma qua

AnropeQepar aAeKBarHo orpa)Kaer ocHoBHoe coAep)K a1zre A7rcceprar\uu.
coomeemcm^ue duccepmuqau u aemopeeepama mpefuoeauun rocr

P7.0.11 2011. crpyrcrypa, coAeplraHr4e, a raKxe ooopureHr,re crrzcKa
qzrupyeuofi JILITeparypbI, 3a I{cKrroqeHr4eM ne6onrruux [orperrrHocrefi

coorBercrByrcr foCTy P7.0.lr - 20fi <<CzcreMa craHAaproB uHSopruaquu,

anropeSepar6u6rvorerrHoMy vt rr3AarenbcKoMy AeJry. ,{zccepmqnu

no

u

ArIccepraIII4lI. Crpyrrypa v npaBLIna oooprvrnennr. M.: Crau4aprnnsoprvr

2012>>.

.{zccepraqzx Araonosofi A.B. B rlenoM coorBercrByer pa3AenaM (2) u (7)
laclopra clleqll€lJlbHocrl4 02.00.04 - "@Il3la.recKa-f, xLrMkrfl", KoTopbre orpaxeHir
B rJraBax 2vr3 pa6oru.

3axnnqeuue

.{uccepraqvx Arraouosofi A.B. "@u3uKo-xrirMr4qecK[e csoficrea c[naBoB
Zn5AI v Zn55Al, neMpoBaHHhrx cKaHAr,reM, r{rrpkreM Lr ep6ueu,,,

npeAcraBnennofi Ha collcKalFrvre yreuofi crelreHr.I KaHAkrAara xrrMlrrrecKl,rx HayK rro

cnelll{€rnbHocrl{ 02.00.04 - "@kr3LrvecKElfl xLrvtLrfl" coAepx<rrr HoBbre HafrHbre Lr

npaKTLItIecKI4e pe3ynbrarbl n rloJroxeHkr.fl, o6na4aer BHyrpeHHuM eALrHcrBoM,

HaIIkICaHa CaMOCTOIT9JIbHO IA CBLIAeTenbCTByeT O nLIqHOM BKJIaAe eE asropa B

Qnszvecryro XLIMTIK) crlnaBoB Zn5Al v Zn55AI, nerr.rpoBaHHbrx cKaHALreM,'

I4TTp[eM u ep6zerra.

,{zcceprarlkroHHar pa6om coorBercrByer rpe6oaauuxru nyHKra g

"floloxeun-s o nopflAKe [pr4cyxAeHnr yqeHhrx crereHefi,,, yTB9p)KAeHHOTO

rlocranosJreHr.reM flpanzrerbcrBa p@ or 24 cenr s6pr. 20 13 r. J\lb g42.

OcHoeHrre HafrHble pe3ynbrarbl Avcceprarlzonnofi pa6oru ANaonosofi

A.B. ory6nuxosaHbl B peIIeH3I4pyeMhIX HarrHbrx u3RaHuflx vr nonyqeHHux 3-x

[areHTax, qro coorBercrByer rpe6onanuru [yHKTa 1l <<llonoxennf, o

npncyxl ennpr yr€nux crenenefi >>.

B Arrccepraqzonuofi pa6ore AnaoHosofi A.B. qr.rrr,rpoBaHr,re Ha Apyrux 
'

cchrJrKr4 Ha coaBTopoB oQopureurr B
6

aBropoB o$opuleurr KoppeKrHo;



coorBercrBl{z c KpI4TepI4.f,M}I, yCTaHOBneHHbrMkr rryHKToM 14 <<flonoxenns o
upucyrrA eutrv freHbrx crenenefi >>.

,{uccepmaqan Auonoeort Asustt Banueeuot

csoficrsa crrJraBoB zn5Ar v zn55Al, nerupoBaHHbrx

"@z3utco jxllMLIrlecKI4e

CKaHAUeM, kITTpLIeM LI

Pecuy6nzra Ta4xuKr4craH, 730463,
@ raszrco -rexHr.rqe cK uit uncruryr LrM
3r.uo.{ra: Amirsh o7 l.@mail.ru

Ilo4uzcr K.x.H., CaQapona A.f. 3aBepf,ro:
Ha.{anrHr,rK orAeJra KaApoB
(DusuKo -rexHr4 rle cKoro I4Hcr krryr a
zu C.Y.VMapoBa AH PT

15 r,rronq 20l6ro.{a

gp 6uelt", rrp eAcraBJreHHa.fl Ha c okr cKaHne y.reHofi creueHn KaHALrAara xlrMr{qecK}rx

HayK rlo ctrequulilbHocrrl 02.00.04-"@zguqecKas, xtrMvIfl", flBrflercr 3aBepruennofi

HalnrHo-Knanz$uxaqzonnofi pa6orofi, B Koropofi co4epxLrrcflperueHrr4 3aAarrl4
B o6racrn Qzsuroxuuuu cnnaBoB Zn5Al u Zn55Al c peAKo3eMeJrbHhrMr4

MerEIrIJIaMkI, zuercqefi cyulecrBeHHoe 3HarreHrre rrrfl Szsuuecroit. xutvtuu
MeTalrl4qecKl4x MaTepLI€uIoB' qTo cooTBeTcTByer rpe6onaHuxu nyHKTa g

<<floroxenz.s 14 rlpl4cyx{AeHo'u yqeHbrx creueuefi>>, a ee aBTop 3acJryxftrBaer
rlpl4cyxqeH:nfl. yteuofi crerIeHLI KaHALIAaTa xr,rMzqecKfx HayK 11o clequaJrbHocrlr

02.00.04 - " @lnsvrrecKar xLrMLrfl,, .

O$uqua.nrnrrfi orrroueHT:
Kan4z4ar xr4Mr4qecKrrx HayK rro
cleqzaJrbHocrr,r 02.0 0 .0 4 -,,@r43r4 qecKa.r xvrMprfl,, .
ne4yrqufi nayrntrfi corpyAHrrK
QnsLmo-rexHLrqecKoro
r4HCTr.rTyT A LrM. c. v. Yuapona
Ara4eunz Hayr
Pecrry6nuru Ta4xzKr4 craH Cafiapon Auzpno foz6onn.r

r.,{yuran6e,yl. C.A itnu, 299tr
C.Y.Vrvrapona.

6er<osa f.


