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oQnqr,ranbHoro orrrroHeHTa Ha Arrccepraur.{oHrryrc pa6ory Eepgraena Aca4rcyna

SraMosvqa <<Onguro-xr{Mr4qecKr4e csoftcrsa crrJraBoB oco6o.rucroro u

TexHl4rrecKofo aJIroMHHufl, e peAKo3eMeilbHbrMr,r MeraJrlrauvr, cypbMoit u oJIeMeHTaMI4

rroArpynlrbl fepMarlvrfl>>, npeAcraBJreHHy[o Ha corzcKaHr4e yrreHoft creueHr{ AoKTopa

TexHI4rr ecKlax HayK rlo creurraJrbHoc rn 02 .00 . 04 -S HsrauecK€ur xr4uufl'

Amya"ubnocrb reMbl. llpeAcraBJreHHa.rr K 3arrllrre AncceprarlrroHHa-fl pa6ora

Eep4nena A.3. .flBJI.f,ercfl o6o6qeHHeM 3Har{r,rreJrbHoro o6renaa BbrrrorrHeHHbrx LrM

I4ccJleAovauuitt, B Koropblx I{3yrriurncb rennoSu3r4r{ecKne vr cBocrBa repMoArrHaMr4trecKrre

Synxuulr tLtIIoMI4HI4eBbIX crIJraBoB, KrrHerHKa rrpoueccaux oKuTcrreHr4fl,, aHoAHoe rroBe4eHr4e

crIJIaBoB n HefirpaJIbHbIX cpelax. B npaxrr4Ke rrpn pa:pa6orKe pasrurrrHbrx r4HTerpaJrbHbrx

MITKpOCXeM, fIpI4MeH.fleMbIX B 3JreKTpOHrrKe CO3AalOTC.rr rOHK?re Meralrr4qecrue nneHKr4 Ha

ocHoBe cBepxr{I4crblx MeranJIoB c yrracrr4eM BToporo HJIr4 Tperbero KoMrroHeHTa. OgHaro,

npn Kclrorlb3 oBanur4 r{ncTbIX MeraJrJroB KaK rrpoBolHr4KoBoro Marepkrura Bo3Hr{Kaer qelufi

pflA sKcrIryararII4oHHhIX n rexHorrorurrecKl4x orKJroHeuwft, ycrpaHeHr4e Korophrx

Bo3Mo)I(Ho, rIpI4 HcloJIb3oBaHHr{ ilpouecsa Mr4KpoJrerr{poBannfl", OcuonnbrMr4

nenlpylolurlMrr sJIeMeHTaMI4 B 3Tr{x crrJraBax .rrBr.rrrorc.fl MeAb, npeuunfi u HeKoropbre

Apyrl4e MeraJIJIbI. Oco6eHHocrbto alrloMr,rHueBbrx cnJraBoB, r43yrreHHbrx e pa6ore Eep4raena

A.3., .tBJI"tJIocb ro, trro B KaqecrBe nernpyrcqr4x ro6asor e Hr.rx 6rtnu nu6panu P3M,

cypbMa I4 oJIeMeHThI noffpyrlrlbl repMaHr,rfl, r;rkrflHr{e Koropblx Ha csoficrsa aJrroMr{Hr4eBbrx

OIIIJIaBOB MTLIIO n3yrreHbr I{ KOTOpbre Mo}KHo paccMaTpHBaTb KaK pilepB An.fl CO3I.AHVfl, HOBbTX

MarepI{aJIoB Ha ocHoBe oco6oql4croro aJI}oMHHvrfl, flr,Irflrorrll{ec.rl HoBbIMr{ rro cpaBHeHlrro c

I43BecrHbIMI4 Marepl4uraMu. llonyueHHhre B pa6orax col4cKarerr,rr pe3yJrbrarbr 6ylyr
cnoco6crBoBarb pa":pa6orKe HoBbIX arrrcMr4HrreBbrx crrJraBoB AJr.rr coBpeMeHHofi rexHr4Krl u

ycileluHofi Iax 3Kcnnyararylan. OrcroAa r4ccne4ouanvrfl, Fepruaesa A.3., o6o6qeHHhre rurM B

AucceprauuoHHofi pa6ore, cJreryer crrnrarb BecbMa aKTyaJrbHbrMr4.

{ocronepHocrb pe3yJrbraroB, crpyKTypao coAep?Kanrre u o6neM Aucceprarlnu.
q

{uccepraul{oHHa.t pa6ora Eep4ueea A.3. r{3Jro}KeHa Ha 256 crpaHrlrlax

KoMtl;IorepHoro ua6opa, HJrrrrocrpnpoBaHa 100 pucyHKavrvr u coAepxflar 93 ra6nuq.

Cnucotc nlaTeparypbr BKJrloqaer 1 7 8 6ulmorpa$r4rrecKnx Har4MeHosaHr.rft.

fiwcceprau]r,fl HarII,IcaHa raK, KaK sro o6rr.rno rrpuH-rrro AJrfl gnccepra:g.vflt Ha

colacKaHl4e yuenofi creneHlr AoKTopa rexHr4rrecKux HayK. Ona BKJrroqaer B ce6s. o6sop



nIITepaTyphI, B KOTOpOM KpI4TUTIeCKLI paccMaTpHBaIOTcfl B AOSTaTOTTHOM O6reue

uy6lnrarJukr Apyrrrx HccJleAosarerefi, HMeK)rqrD( orHorrreHpre K pa6ore, [poBeAeHHbrM

AHccepraHToM, I{ rrerblpe uIaBbI, B Koropbrx [peAcraBirensr co6crBeHHbre rrccJre 1oBaHvrs.

AI4ccepTaHTa no tennoQI43Hr{ecKI4M vt repMoAvr:aavtvrLrecKl4e Syurcqrau aJrroMr{HgeBbrx

MHO|OKOMIIOHeHTHbIX CIIJIaBOB, KI4HeTUKe I4]'- OKI,ICJTeHHS H SJTeKTpOXI{MI4qeCKI{M

ce ofi crs anr . 3 axaHrrr,rB aerc.rl Ar4c c epr ar\ufl, BbrB oAaMH.

Bo BBeAeHI{lr o6ocnoBa*a aKTyaJrbHocrb reMbr ra eu6op o6rerra uccJreAoBa:nkrfl,

c$opnnynnpoBaHbl ueJlb u sapraqvr Arrccepraqnouuofi pa6oru, orpa)KeHa ee :gtayrrHafl. kr

np aKTI4rIecKa.fl 3 HarII,lM OCTb.

B nepnofi rJraBe npI{BeAeH aHzu,rus Jrr{TeparypHbrx AaHHbrx rro

crpyKTypoo6pasoBaHuro v csoficrsal,I aJfiowvrnvrn, KpeMHlrrr, MeAr4 u peAKo3eMeJrbHbrx

MeraJrJroB, cnJraBoB cucreM A1-Si, A1-P3M, Al- Si-P3M,, a TaKx(e no

BbICOKOTeMneparypHoMy oKr,rcJreHrrro nJrroMkr}lufl 14 efo cIIJIaBoB c KpeMHr{eM.

[nccepraHToM crenaHo o6ocsonaHHoe 3aKrroqeHrae o HeAocraroqHocrr4 cBeAenrafi

o6 Qusurco-xllMl4rrecKl4x cnoficrnax clJraBoB oco6o rrr4croro aJrroMr.rHr{.fl c P3M. [aHnoe
3aKrroqeHlre [ocJIy)KI4JIo ocHosofi AJI.f, Bbl6opa rleJrr4 H 3aAarrkr AaHHofi Aucceprarluousofi

pa6orm.

Ocra.unHbIe rJraBbI Arlcceprarlr{H rrocBflrrleHbr oKc[epI4MeHTaJIbHoMy rrc-

cneAoBaHHro Sasonoro cocraBJl.flrorUero crrJraBoB, TerrJroeurocru 14 TepMoAr{HaMnrIecKraM

SyHxqnru, Kr,rHerr4Ke oKLrcJreHH.rr u 3ireKTpoxr4Mr4qecKoMy troBeAeHkrro

MHOrOKOMTIOHeHTHbIX CTIJIaBOB aJrrOMI,rHHfl C peAKO3eMeJIbHbrMr{ MeTilrJIAMVr, Cyprnaofi H

3JreMeHT AMId rroArpynfrbr repM aHr4.f, .

Crenenu odocnoBaHHocrr{ Hayqnbrx rroJroxceHnfi, BbrBoAoB u peKoMeH-

gaqufi, cQopvryirHpoBaHHblx B AI{cceprarluu. Anropou crrJraBhr iloryrreHbr B

BaKyyMuofi flerru conpornBJleHl{.f,, B cpele r4HeprHoro ra3a B KopyH.{oBbrx rnrir.f,x. Cocran

crIJIaBoB nsl6paH Ha ocHoBe Ar4arpaMM cocrof,Hufi coorBercrByroulux cr4creM. Pesynrrarbr

u3ylqeHl/.fl, sIIeMeHTHOfO COCTaBa U CTpyKTypbr ilJrroMr4Hr4eBhrx crrJraBoB, froKa3aJrr{

I4AeHTI4TIHOCTb 3aAaHHbIX H nOJIyr{eHHbIX COCTaBOB CIIJIaBOB.

IrpoBeAeHHbIX EepgueBblM A.3. uccne4oBaHuflx [oryqeHbr Bax(Hbre HayqHbre

pe3ynbTaTbr, cpeAH KoTopbrx cneAyeT oTMeTr4Tb cJreAyroultre:

1. CyruecrBeHHbrM BKJIaAoM aBTopa B HayKy .rrBJrflrorc.r orpeAeJreHHbre n pa6orax

Al{ccepraH"ra Ha ocHoBe sKclepnMeHToB TeMuepurypmafl 3aBr{cr{Mocrb ygelrHofi



TEIINOCMKOCTI,I II I,I3MEHEHAC TEPMOAI,IHAMI,I.IECKID( 

'bYHKIIfift 

CNIIASOE INMI{HI,I'I MAPOK

AKl, AK1M2, AK7M2, AKl2 u AK12M2, uo4lrlpraqrapoaannrrx p3M (Sc, y, pr, Nd, yb),

3JreMeHTaMr4 no,{{pylrrBr repMaHur (Ge, Sn, Pb) u cyprruoft s gaBracuMocru or
TeMrreparypbr n KoHrleFfpaqru ,{o6asru. BussreHEr orlpeAeJreHH6re 3aKoHoMepHOCTr.r B

r,BMeHeHr4r,r renroeMKocrb, gHTrLlbrrr{r, gHTporrr{r,r I,I oHeprlu fi-r66ca or cocraBa

coe4rureuufi.
'2, Anropov ycrauoBJreHhr 3HaqeHr.rr Kr,rHelr,rqecKrtx xapaKTepr{crtrK qpoqecca

oKI'IcJreHr'IJI tlJrloMl4rrlteBbrx crulaBoB, BKJrIoqanqID( pelKo3eMenbHble MeraJUIbr,

3JICMCHTAMI4 NO.{IPYIIIbI |EPMAIII4' I,I CYPbMOfi, B TBEPAOM COCTO.'IHI4I,I B IIIIIPOKOM

,qr4ana3orre reMneparyp r{ KoHrleHTpaqufi. onpeAeneH MexaHr.r3M 4poqecce oK[rcJreH[t

cruraBoB, B ocHoBHoM r4Meroulrrx rr,rnep6onz.recrrft xapaKrep, n Qasoaufi couraa

qpo,qyKToB oKI4creHI,Is, noauolxtorqrzft [oruITE I,Ix poJI6 B oKrrcJlenura uogr,r$zqrapoBaHlt6lx

cnJraBoB, YctaHosreHgt 3aKoHoMepHocrrr r,BMeHeHrur yK{BalrHbrx xapaKTepr4crllK ctrJraBoB

or coAepxaHxr rr,rogz(prqr,rp)rcqero 3JreMeHTa.. r,r reMrrepaDrpu. flolyvenlrue AaHrrEre

cyrIecTBeHHo pacllr4p.fiIoT HaIlr,I 3HaHI,It o6 orucleuzr,r urroMliHfieBblx cIUIaBoB r,I BarKHbr

nJUr ux npaKTnrrecKoro ficnoJlb3oBaHr,rt

3. Baxtnrura c nayvuoft I,I npaKTfiqecKoft to.rKra 3peHI,It .trBJulrorc.{ TaIKXe

pe3ynbrarbl troreHIII{oAI,IHaMLrIecKI,rx ncclegonarrufi arloAHoro rIoBe.[eHr,IlI aJIIoMtrHrreBbD(

cIIJIaBoB' c peAKo3eMeJIBHhIMII MeTaJIJIbI' SJIeMeIITaMfi lloiqrpyrlrlhl IepMaHI4t I,I cypBMoft, B

cpeAe oneKrpolrna 0,03; 0,3 u 3,0%;o-ro NaCl, rco::opuf uoxuo paccMarpr.rBarB KaK

Tv[uqHyro Koppo3r4oHgyro cpe4y. YctauoBJreHo, rrro 3aBrrcr,rMocrb rloreuulaJla cBo6o.uHoft

Koppo3r,r?I ncxoAHBrx crrraBoB AKl, AK1M2, AKTI\/IZ, AKl2 n AK12M2 or coAepxaHr,rrr

P3M, eleuenraMr4 noArpyn[br repMaHr4rr r,r cypbMofi r.rMeeT gKcrpeManrnrrft xapaKTep, To

ec'rr 4o6aaxra MoAr.r(bnrlr4pyroulero KoM[oHenra ao 0.05 uac.oZ cgruraro.r yctauoaunuruftcx

noreHrlrraJr cso6oAHoft Koppo3r,rfi c[naBoB B rroJro]KureJrbHyro o6nacrb, o,{HaKo rrpr{

KoHIIeHrpaIIntx 6olee >0.1 l1iac.%o rr,ro4ra(pugrzpyrouero gJreMerrra BeJrrzrtrriHa rroreHUlraJra

cro6o4nrrft Koppo3riu ctrJraBoB rlocJre.qoBareJlbHo cMerqaercr B orpr,rrlarenbHoM

Ha[paBJIeHI4r,r OCU OpAI{HaT.

Ha ocrosauur o6rurapur,rx 3Kcrrepr4 MeHTaJrbHrrx AaHHbrx Bepgr.rerunr A.3.

AocraroqHo o6ocHosaHa r,rrrrep4peraurzr floryqeHHbrx pe3yJrbraroB B coorBercrBr,rL4 c

rrocraHoBJreHnofi IIenrIo v 3aIrarraMv fi ccJle,iloBaHrrr.

., Izcceprarlr4oHrrru pa6ora Bepgr,r eBa A.3. BrrnoJrrreH Ha Aocraroqno BbrcoKoM



ypoBHe' Ha ocHOBe sKcIIepI,IMeHTaJIbHOro I,I TeOpeTIItIecKOrO MaTepI{aIa, BMecTe C TeM rrpll

3HaxoMcTBe c Ar,IccepTalluoHHof pa6orof sogHuKrlt HeKorop6le Borrpocbl, 3aMeqaHl4r,

IOXEJIAHI,I':

I . B npeAcraBneuurlx B Aacceprarlr{r,r I4ccre.qoBarrunx 6onrmoe BHvMuIr re

yleJrreTcr 3aBI4cr,rMocTrM oKr4cJreHr4JI n Apyrfix xapaKTepr,rcTr4K c[JraBoB oT cocTaBa c

yrreroM coorBercrByroulax paBnoBecHbrx AItarpaMM cocrotHl{r. OAIraro, nu o4uofi

II{arpaMMbI cocrotHl,I.f, co ccrrlrofi Ha rrocJIeAHI{e ny6rraraquu KaK B cJrfrae grofinrrx, r:ar

u rpoffnux crrcreM He rrplaBoAlncr. 3r:o sarpyAnxer rITeH]Ie reKcra n olleHrcy rloJr] reHubrx

pe3yJl6TaroB, reu 6olee, rITo B prErII{rIHbrx r,rcroqHl{Kax uoryr 6rrrr [pe,qcraBJreHEr

AI,IarpaMMbI COCTOtHItt OAHI.IX Il TeX Xe CI4CTeM, HeCKOJIbKO OTjIIrIIaIoIII?D(C' Apyr OT ,Upyra.

2. B nepaofi HraBe Mcceprarlr4r4 B rr. 1.2, npunegennuft o6sop rBJurercr He-

IocrarorlHblM, npu utrleroqefic.fi B nl,ITeparype MHoro ranQopnraqrar,I rro reoprlu oKltcJreHr{lr

MSTA"IIJIOB IZ CIIJIABOB.

3. Kunervxa oKItcJreHr{lI crIJIaBoB r{3) {eHa-JII{rrr6 B TBepAoM cocrorHl{I{, Cnegoaalo

Ll3]^IUTb KI,IHeTLIqeCK e XapaKIepI{CTr,IKr,r HeKOTOpbIx CrrJraBOB TaKXe B XIT.qKOM COCTOTHT.I4.

4. flpn paccrr.ror:peHr.rx Kpr{Bbrx, xapaKrepr.r3yrorqax Kr.ruerr.rKy oKtrcJrer rr cruraBoBJ

orMeqaercfi, qro ogr4 ranaeror rmep6olr.rqecru.rfi xapaKrep (AKl M2+Y, crp.l20 u pmc.3.4,

AK1M2+Pr, crp. 724 !r plrc.3.8, AK7M2+Pb, crp.l42, n puc. 3.17, 3.18 r gp.). OAnano,

9To He coBceM rar. fvnep6on .recrr.rfi xapaloep oKr,rcJIeI ,ut r{Meer Mecro roJrbKo ,qo

onpe.4eleuuofi BpeMeHr4 BbIAepxKI4, a 3areM KprrBzul cra.IroBlncr ropr,r3oHTuulrnofi nunr,reft,

yKa3blBaloqefr Ha ro, qro Aalrnefturee oKr{cJreHl4e (yaenr,r,renre KoJIIrqecrBa npo,qyKra

oxncnenux) c yBerr.rqeHr,re npoAorxr,rrenbuocrrr BBrAepxKu o6pa3rla npaKrr4lrecKr.r He

npoficxoAr,rr. Cooraercrryroqarr gToMy ropr{3omurbHair Jrr.rHr,rr Moxer paccMarpr{Bar6ct

KaK OnpeAeJreHH€u xapaKTeprrcTlrKa cIIJIaBa.

5. B pa6ote ucrroJrrcyercr MHoxecrBo coxparqenufi, B cBr3r.r, c enaru ueo6xo4uuo

6uno nplmecrz cnucoK a66pear,ra:ryp 14 coKpaueHr.rfi.

6. B pa6ore uMeK)Tct rexul,FlecKrte ourn6rcu, oueqarKlr rr orAeJIbIrBIe tlerorrnocrrl

Kac:uorqfiecr fiepeBo,qa r{HocrpauuBrx Qauwmfi .

, CAelauurre 3aMeqaHl4f Hocrr rracrublfi xapalcrcp r,r He cEI,IxarcT o6rqeft

nonoNrnbmuofi oqenxz pa6orbr e rldroNr, Koropyrc B coorBercrBr.rr.r c nyrrronr 9

floroxeHlas o npficyx,qeur.rll )^{eHbrx crerreuefi BAK PO nroxno rralulprrrl4poBarb KaK

pelneHrre Kpynuoft nay*rofi npo6JreM6r, raruerorqeft BaDKHoe rexurFrecKoe lr



TexHoIIOfHr{ecKoe 3HaqeHHe ilIrfl pa3pa6orKr{, [por{3BoAcTBa v vcrroJrb3 oBanvrfl. B

ilp oMbrruJl eHHo cT?I aJI[o MI,THHeBbIX CUJIaBOB.

B Hefi [peAcraBJleHhr p*yirbrarbr MHororrucJreHHbrx HccJreAoBaHr4i4 aBTopa,

r<oropufi xoporuo H3BecreH KaK BbrcoKornannsnqlrpoB a:nurtit cfleqrraJrr{cr B olnacru

TepMOAUHaMI4TIeCKI'I tUIIOMLIHI,IeBbIX CIIJIaBOB, Ll3yrleH'nfl. KI4H9THKn pIX OKkICJIeHpI.fl,

srIeKTpoxI4MHqecKI4x rI Koppo3r4oHHbrx csoficrB crrJraBoB. Pa6orsr aBTopa BbrnoJrHeHbr Ha

BbIcoKoM HayrrHoM ypoBHe c r,rcrroJrb3oBaHr4eM coBpeMeHHbrx MeroAoB Qr,rsnro-

xI4MI4r{ecKI{x I{ccneAonaunit kr c[eurraJrbHo paspa6oraHHoro c efo yrracrraeM

o6opyg or,anvrfl, o6ecue.rl{Ba}oulero [oryqeHr,re sHa.reHrafi ceoficre crrJraBoB rrpu

orlpeAen envru vx B pa3nl4rrHbrx ycnoBrr.rrx c errcorcofi crerreHbro ,uocroBepHocrra. Pa6ora

coAep)Kur pr s 6omuou o6reMe HoBbre cBeAeln:afl o6 alronarrHraeBbrx crrJraBax.

Jluquntfi BKJTaA aBTopa 3aKJrroqaerc.lt B o6o6uenr4u 3Haqr4Mbrx Aocruxenufi e

o6lacrn Szsr,r.recrofi xr4Mnr4 aJrroMrrHr4eBbrx crrJraBoB, Jrerr4poBaHHbrnan P3M, cypbM oit u

oJIeMeHTaMr4 noArpyrrrlbl repMaHvrfl, B Haxo)r(Aenl4u cuoco6oB r4 peruenvru [ocraBJreHHbrx

3a4av, rtplrMeHer,rzkr gKclrepl4MeHTaJrbHbrx vr pac.r€rHrrx MeroAoB Anfl Aocrr,I]Kenvrfl.

HaMer{eHnofi qenu; B rpauoruofi o6pa6orne, aHairr43e u o6o6qenr4pr [oryrreHHhrx

3Kc[epI4MeHTaJIbHbIX u pacuerHrrx pe3yJrbraroB pa6oru, TaK)Ke B ux o6cync4eHr{e vr

ny6nr,rr<ar\r4kr; B $opnnynprpoBKe n cocraBJr enr4vr ocHoBHbrx froJrox(e:e.nit v BbrBoAoB

ArrccepTau.uv.

Ily6"rrunaqrru ocHoBHbrx pe3yJrbraroB, rroJroxenufi H BbrBoAoBr rrplrBeAdHnux n

Al{cceprarlurr. llo reMe Ar{ccepraqzonHofi pa6omr ony6nuKoBaHbr 7 5 HayrrHbrx

uybnrErcaryuir, H3 Koropbrx 32 crarreft s )KypHanax, peKoMeHAoBaHHbrx BAK Poccuficrcofi

OegeparJm, ABe MoHorpa$nu u 5 MaJrbrx nareHTa Pecny6irr4Kl4 Tagxur<r,rcraH. Pesynrrarbr

Aonox(eHbl Ha 6oruruoM rrracle Hayr{Hbrx xoH$epeHurrfi u coeeulauufi, xopoluo r,r3BecrHbre

uayvuoft o6ulecrBeHHocrr{. HecovrneHHa 6olrruas flpaKT?rqecKa.fl 3Harrr,rMocrb

BbrrroJrHeuuofi pa6oru.

CoorsercrBrre aBTopeQepara ocHoBHoMy co[epxaHuro Ar{cceprarlurr tr

coorBercrBue Alrcceprarluu 3aqBreuuoft crrequaJrbHocrrr rr orpacJrH HayK

. CrpyKrypa, co4ep)KaHpre, a raK)Ke oQopuneHne clr4cKa r\vrrupyenaofi rureparypbr

coorBercrByror fOCTy P 7 .0.1,I-20II <<Cucreua craH4aproB ro ransopnr arlvrv,

lvrlnaorerrHoMy Lr r,BAarenbcKoMy Aeny. fucceprar\prfl, 14 anrope$epar Al{cceprarluv.

Crpyxry p a v ilp aBr4na o Q oprra reHvrr. -M. : Crang aprnn@ op rv, 20 L2>> .



fracceprarJkrfl' Eep4nesa A.3. cooTBercTByer crrequ€ubHocrr4 02.00.0 4- @uswqecKa,r

xvrMufl' (rexHrauecKlae Hayrn) rlo cJreAyrorqr,rM rryHKTaM: rr. 3 - onpeAeJreHrre

TepMoAI{HaMI4trecK?IX xapaKTepHcrLIK rlpoUeccoB Ha rroBepxHocTr4, ycTaHoBJreH[e

3aKoHoMepnocrefi agcop6tlwvr Ha lpaHllqe pasAeJra Sa: H SopnaupoBaHr4rr aKrraBHbrx

IIeHTpoB Ha TaKI4x [oBepxHocrflx; tI. 5 - usyqeHkre $usuro'xuMnr{ecKux csoficrs cucreM
trpu sosreficrBkrr BHOITIHITx uolefi, a rax)Ke B sKcrpeMaJrbHbrx ycJroBr{.flx BhrcoKHX

TeMneparyp u AaereHl'Ifi; tI. 7 - MaKpoKI{HerLIKa, MexaHr,r3Mbl cJro)KHbIX xprMl4qecK'rx

Ilpoqeccon, SusHKo-xl4MHrrecKa-fl rI4ApoAI4HaMpIKa, pacTBopeHl,re r{ Kpl,rcranJrl{3arlu.g; n. 10 -
cB'fl3b peaKulrousoft cnoco6nocrlr peafeHToB c prx crpoeHrreM vr ycJroBr{rrMrd

ocyuecrBneHkl fl' xr4wvI'recxofi peaKuHI4; tI. I I - Qrasrarco-xr{MrrqecKne ocHoBbI rrpoueccoB

xI4MHqecrofi TexHoJIoruI4. 3ro Aaer ocHoBaHHe cqr4Tarb, qro corrcKaTe6 EepAr{eB A.O.
AocToHH rlpl4cyr(.qeHHlo yuenofi crerleHld AoKTopa rexHl4rrecKrax HayK rro cueuuiurbHocrr4
02 .00 .0 4- ongu.{ecKiur xprMns (rexnuuecKr4e nayr<u).

3aK,rrrc.reHHe

lzcceprarJkrfl, [pelcraBJreHHa.fl Ha coracKaHr.re y.reHofi crerreHrr AoKTopa
. TexHr,rqecKr.rx HayK rro cfieqrraJrruocrr4 02.00.04- @ustlqecra, xvrwlt rrarwtcan Eepgneauu
A.3. carrtocrorreJlbrlo, coAepxI,IT HoBrIe Ha)rqHnre r{ nparTrrqecKr4e p€ynrTarBr 14

rollo)Kerllul' Bbr,IlBllraeMbre ua ny6nuvnyro 3alqr.rry, r,I cBr4rereJlbcrByer o nI4rrHoM BKrra.qe

aBTOpa B sUSUVeCXyro xr{Mrrro (rrynx'ron g-14 <flonoNeHr.rr o ,,oprAKe flpficp(Aesr'.s

)4{eHb'* crenenefi>, yru. flocranoaleurzerrr flparr.rreJrbcrBa pe or 24 cemx6pt 2013r.,
Ne842 (pea. ot 28.08.2017 r.)).

OorosHrre Hayrrubre p€yn6Tar6r .qr4 cceprarlfiounoft pa6oru Eep4uena A.O.
ouy6rar<orar*r B perleH3xpyeMbrx HarrHBrx zta*vfx (rrynrr il <flonoxeuux o 

',op.f,AKeqp[cyx,qeHr4r ] rerbrx crenenefi >).

B guccepraqzounofi pa6oru EepAr,reaa A.o. qrnrpouanae o(popn'reuo KoppeKrHo,

ccBIJrKIt Ha aBTopoB' I{CTorIHI4KI'I 3aI'IMcTBoBaHLu, coaBTopoB oSopnurerrr B cooTBeTcTBI,II c

{PI,ITEPI,I'MI,I' YCTAHOBJICHHbIMI.T IIYHKTOM 14 <<ITOTTOXCHI4A O IIOP'AKO NPUCYX/qCHfi'I

yqeHhrx crefleHefi)).

[uccep'tagua, Eepgzera A.3. npe4craurentaur Ha cor4cKarrr4e yu6nofi crerregrr

AOKTOpa rexsr{qecKr4x HayK IIo cnequamnocnr 02.00.04 - @r.rgr.recxar xr4wr4l., 
'Il1'{srer.3aKoHqeHHbrM HaTTHEIM ItccJIeAoBaHI'IeM, BbrrIoJrHeHHbrM aBTopoM caMocrorreJlbHo Ha

coBpeMeHHoM HalnrHoM fi TexHHqecKoM ypoBHe, B KoropoM qerKo r,r3JloxeHEr HoBbre



HayrrHo- o6ocuoBaHHble rexHI,IqecKI4e peureHrrrr s o6racrz ftusn.recKofi xnMr4vr, BHeApeHr.re

Koropbrx BHocI4T 3HarrHTelruufi BKJra,{ B piBBI4TI4e TexHoJIo rvtv rvrrbfl. orJrr{BoK u3

aJIT0MI4HHeBbIX CII'IaBOB, qro coorBercrByer rpe6onaHr4.rrM IyHKT 9 <<lloloN eilkrfl o
rrop.qAKe rrp 14 cy]KI egr,r_f, yrr e Hbrx cten eu eft >> .

Anrope0epar 
'ro crpyKType n coAepx(aHr4ro AocrarorrHo rroJrHo orpa]Kaer

coAep)KaHr.re A?rccepTarlr4oHHOfi pa6oru.
/-\-r,-uQr4urranbHhrrr onnoHeHT:

{oxrop rexHHqecKHX HayK,

rrraBHbrfi uayuHufi corpy,4Hnr

f ocy4ap crBeHHoro yrrpe)KAeHr.r.fl

<HayuH o - H c cJr eA oB areJrr cxraft

r4H CTr4TyT M eTaJrnyp f r4r{)

f ocygap crBeHHoro yHr4rapHoro

rrp eA rrp vrflT r4fl . < T a4xr ra Kc KaJr

Alro uuHl4e B a.fl KoM fr aH vrfl>> Pysraen ANypa Paxunasa3apoBurr

A4pec: n4AB, Pecuy6lura TaANurn4au, r.lyruaH6e, yr. X. XaHaMs age, 17.

focy4apcrBeHHoe yqpelK,qeHIr e <Hayuuo-I{ccJreAoBaTerrrcrufi vrlcruryT Mer€urJryprr4g)

focy4apcrBeHHoro yHl{TapHoro npeA[p uflTufl. <Ta4xnKcKafl aJrroMr{H ueFJafl.KoMrraHrrrr))

(fy (HI4I,IM) fyn <TAnKo)). pa6. rerr. : (992 37) 224-26-14.

Mo6. reJr. :(+992)917361 5 13. E-mail: gyraT I@mail.ru

lloAnzcr oQrarl TIOHEHTA pa A.P. yAocroBepnro:

3aeeAyro

A /rd lllapunos 3.X.fY (H
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