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3apy6elKHoro HayqHoro KoHcyJrbraHTa Ha ArrccepraqrroHHyro pa6ory
Cepurc6aeBofi Ear4ary.nr CaAyexacoBHbr rro reMe <<Pa:pa6orKa rexHoJror[[

vroguQuqnpoBaHrrq rloBepxHocrrr repMorrJracrrrrrHbrx rroJrrrMepoB
HaHeceHI{eM MeAb- u cepe6pocoAeprnalrlux rrJreHoK>, rrpeAcrasreHHofi Ha

corrcKaHue yveHofi crerleHrl AoKTopa Sn.nocoSuu (PhD) no o6pa:onare.rrnnofi
rporpaMere 8D071 60-XuuuqecKafl Texuorornq HeoplaHrrrrecKr{x BerIIecTB

pacilpocTpaHeHr4e B TeXHr4Ke
noBepxHocTr4 [onr4MepHbrx MaTepE€trroB
rroBepxHocTHbrx xapaKTepr{cTllK:

KataJrnrr.IecKoft aKTI4BHocrH, AeKoparHBHbIX KaqecrB,
na.rleMo0TLI.

B pe3ynbrare rrpoBeAeHHbrx HccJreAoB auuir
lonyqeH rrareHT Ha uso6pereHr4e B coorBercrBr4rl c
MI{BO PK.

l[upor<oe
METAJIJII43AIJPIKI

XCJIAEMbIX

[oiryqunu npoqeccbr
c rlenbro lonr{eHlrrr
3neKTponpoBoAHocTlr,
MarHlrrHbrx csoficrs.

Vmy6nenHufi aHaJrvr3 lu6tuorpaQzvecrux ucroqHr4KoB, rroKa3aJr
aKTyaJlbHocrb u BarKHocrb Anfl npoMbrrxneHHocrrr u Ha1n{Horo coo6rqecrna.
CosAaHue SynrcqaoHuulbHhlx noxprrrzfi Ha noBepxHocrLr ALr3JreKTpHqecKux
Marepl4aloB, LIMeer 6olbluoe 3HaqeHrae B pa3nprqgrrx o6lacrflx, or sJreKTpoHLrKLr
Ao M€AI4UI4HbI. B 'racrHocrl4, co BpeMeHeM pacrer cnpoc Ha MeAHhre u 3oJrorble,
cepe6pxuue rIoKpbITpI.a, rIoJD laeMbre Ha [oBepxnocrrl TepMonnacrr,rqghrx
Marep[zuloB, 6laro4apx Lrx p€BnI4qHbIM noJre3HbIM MexaHI4qecKr4M, Susuro-
xr.rMr4r{ecKuM Lr sneKTpolpoBoAHbrM CSOft CrnaN4.

3tu MeraJIJrbI MeAb, cepe6po kr 3oJroro .rrBJrrrorc-f, Soroxul,tl4qecKr4
aKTI4BHbIMU vr vrx coeAI4HeHI4t Moryr 6rrrr .BoccraHoBJreHbl gJreKTpoMarH?rrHbrMlr
BoJrHaMI4 cBeToBoro IrBnf{enus. Tarc KaK 3Hepru.a cBeToBoro I,I3nfre1vrfl,;rBJr{eTcfl
SKoron4qecKl{ unctofi, a raKnte rlo3BoJrrer [oryqarb frneHKr4 MeraJrJroB fippr
IIOJIHOM VIJM qaCTI4IIHOM OTCyTCTBI'IU XUMI4qeCKI,IX BOCCTaHOnIEreneft
lIcIroJIb3oBaHLIe CBeTOBO|O I43nyqeHvlfl Anfl MeT€UTJII43AIJVIkT ALISIeKTpLIKOB flBIIfleTCfl
BrroJrHe onpaBAaHHbrM.

Kporvre roro B Al4ccepraquoHHofi pa6ore [pr4BeAeHbr pe3ynbrarbr
uccJIeIoBaH-VIII IIO MeT€UIJII,I3AIryV IIOBepXHOCTH TepMO[JraCTr4qHbrx rroJruMepoB
(uolunporrr4JreHa Lr rroJrr,rorunena).

llpn sToM paccMorpeHhl MexaHr43Mbr rrporeKaroqux SoroxzuuqecKr.rx Lr
xI4MI4qecKI4x peaKIIIau. BulH Hafi4enrr orITI{M€uIbHbIe ycJroBLrfl. Anfl [oryqeHr4fl
rIoKpbITIr[ I43 MeAI{., 3oJlora 14 cepe6pa. Errlz [poBeAeHhr cleqr.rErJrbgbre
uccJleAoBalJwfl Anfl orlpeAeneHl4t MexaHLIqecKLIX, Susufo-xI4Mr4qecKl{x,
Q oroxnnrnrlecKl/Ix pl gneKTp otrpoB oAHbrx csofi crs nonyqeHHsx nor<prrrufi .

Errno raKx{e o6napyxeHo, qro o6pa:onaHze 3JreKTpo[poBo.{Hbrx r]JreHoK
yKa3aHHbIX MeT€UIJIOB TIpOI4CXOAI4T TOJTbKO npu olpe.4eJreHHoM COqeTaHLrLr

$ oroxuur{r{e cKr,IX 14 xaMrrqecKrrx npoqe c c oB.

ony0JrlrKoBaH6r CTATbI{ 2T

KOKCFIBOTpeOoBaHIzIeMI{



Cvuraro, qro AoKTopaHToM
pa6oru, Bce nocraBJleHHbre gaqa'rrvr

AocrltrHyra rrocraBJrenuafl. IIeJrb uayrnofi
6ruu yc[eruHo pe[reHbr, pe3ynbrarbr Koropbrx

orpax(eHhl B ALIccepraIIrIoHHofi pa6ore. B srofi cBr3lr, Ar.rcceprarlr,roHHar pa6ora
peKoMeH.qyerct K 3all{nre Ha colrcKanue yrenofi cre[eHu AoKTopa Sulocofiuu
(PhD) ro o6pasonarenrnofi rpo{paMMe 8D07160-XuN,rnrecrar rexHoJroruH
HeopfaHr4qecKax BeIqecTB.
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3apy6exnrtfi nay.rnrrfi KoHcyJrbraHT:
KarrArrAaT TexHurtecKrrx HayK, AorIeHT
Poccufi crcoro xrrMr{Ko-TexHoror[qecKoro
yHtrBepcurera rrMeHrr [.I4.MeuAeJreeBa
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Cepnn6aena EarAaryrrb CagyexacoBHaHbrH <<Mrrc,KoHe rcynrici 6ap
xa6srKroaJrapAbl (oJrAaHa orblpbrrr repMorrJracrr{KaJrbrK rroJrrrMep.[ep4irl

6erin uognQurcaq uqray rexHoJrorrrfl cbr H esip.ney> TaKbrpbr6srH4arur
8D07 I 60-<<E efi o p ra H rr KaJr bI K 3 arra pA br rl x rr M rrrrJr br K TexH oJr o rr{fl cbD> 6i.ni na

6epy 6arqap.naMacbl 6ofirrHrua Qu.rrocoQHn 4orcropsr (PhD) lepexecin a.nyra
gafi rrHqaJrraH Al{cceprarl rrnJrbr K }nyM brcbrHa rrrereJr4ix rur.ruMrr KerlecruiHirt

IIIKIPI

3lercrp erxisrirurir, Kararrtrrr4K€LJrbrr( 6erceH4irix, calaJrbr ceH4ir<,
uarnumiK Kacuerrep, AeHeKeprinir< cr4{(Tbr (axemi 6emix cnlarraManapAbr €LJry

ylriH nonl4Mepni vrarepuanAapAbrH 6erin MeraJr4aHAbrpy rpoqecrepi rexnuKaAa
xeqiHen KonAaHbrna.qbr.

Eu6nuorpa0uxnrr4 AepeKKo3AepAi repeH rurAay oneprecin rreH rbrJrbrMr4
(oraMAacrbl( yruin oseKririri uen Maqbr3.{brJrbrrbrH rcopcemi. ,{ueleruplirc
MarepLIaJIAapAbIr{ 6erin4e QynxqzoHaJlAbr KanraMaJrapAbr xaaay sJreKTpoHr{KaAaH
MeAI4I{I{Hara AefiiHri eprypni caJraJrap4a ynKeH MaHbr3Fa r4e. Aran afir4an,4a,
yaIFIT ore KeJIe eprypni naitl;asrct MexaHl4K€urrr4, $uszKa-xr4wkTflJrbr( )KeHe 3JreKTp
orrisriurix 4acuemepine 6aftranrrcru repMorrJracrr{KaJrbrK Marepr4€rJrAapAhrrl
6erin4e €uIbIHraH MbIc x{eHe aJrrbrH, r<yuic (alraMaJrapFa c}paHhrc aprbru xene4i.

By-n vrerurniap MbIc, ryvric meHe €urrhrH Soroxzrrrurnbr( 6ercen4i x{eHe
oJIapAhIr{ KocblJrblcrapblH )Kapbr( ceyneciuiq oneKTpoMarnrarrir roJrKbrHAapbr
apKblnbl rorblKcbl3AaHAblpyra 6ola4rr. Ce6e6i, x(apbr( ceynecinir{ oHeprr{rcbr
SKOnOfIItJrbIK TA3A OoJIFaHAbrr(TaH, coHbIMeH (aTap xr{Mr,r_srhr(
TorbIKcbI3AaHAbIpFbIIxrap roJIbIK HeMece iruiHapa 6omuraran" Ke3Ae Mer€urJr

4a6rr4rualapblH €Lnyra uyvrxiHgirc 6eperiHgir<reu, Ar4sJreKrpnrrep4i
Mer€LrIAaHAbIpy yruiH xapblK ceyneciu KonAaHy ore opbrH4rr 6olrru ra6rrla4rr.

Conulren Karap, Ai4cceprarlr4-rrnbr( xtyMbrcra repMorrnacruKiurbrK
nonl{MepnePAiq (nolHnpoIrI4JIeH xeHe nolnsruleH) 6erin MeraJrAaHAbrpy
6ofirrnrua 3eprreynepaiq Herr4xeJrepi rcenripilreu.

Eyl xar'4afi4a Soroxuivrnf,nblK x{eHe xr4MnrnbrK peaKrllrrJrapAbrrl xcypy
rrtexaHusu4epi KapacrbIpbIJIFaH. Mrrc, aJrrbrH )KeHe xynaic KalrraM€uraphrH ury
yruiH orlrafilu Nar4afilap ra6ur4u. AmuraH KanraMarrapAbrr{ MexaHr4K€urbrK,

Susur<a-xrIMI{-tJIbI(, $oroxI,IMI{{JrhrK xeHe 3JreKTp orrcigrirurix 4acuerrepin
aHbrKray yruiH apnafisr 3 eprreyrrep Nypris in4i.

Cou4afi-a4, araJrraH Mer€rnAapAbrq sneKTp orrcisritu 4a6rr4ruarapbrHhrr{
rysinyi SoroxurrautJlblK xteHe xr{Mrr.rrJrbrK rrpoqecrepdq 6enrini 6ip yfineciui
xesin4e FaHa xyperini aHbrKranAbr.

Xypri:inreH 3eprreynep neruxecin4e I(P FXFM F)KECCKK r€uranrapbrHa
cefi xee MaKa[ aJrap x{apr4f, naHbrrr, eHepra6rrc4a rrareHT rurbrHAhr.
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,{orropanr TbIJIbIMkT X}MbIcTbII{ KofignraH Ma(caTbIHa 1qon XeTKl3feH'

6rp*rX Kofiunran rr,rin,qerrep ceTTi IIIeIuiJIreH AeII ecenTefiMiH, onapAblt{

"ir-,"o.pi ,quccepralll{-f,Jlbl1q )KIMbIcra ropcerilren' Ocrrran 6afilaHucrrt

,uEccepTarlu_f,nbr( xryMbrcTbr 8D07 1 60- <EefiopranllK€ulblrq 3arTapAbIH xLlMI4flnbIK

rexgonorgfcru 6inirr,r 6"py 6ar4apnarr'racu 6ofiuurua QunocoSur AoKropbl (PhD)

rbrJrbrMn 4epexeciH any Yuin Koprayra YcbIHbIJIaAbI'

Illerclairc FbuIbIMlI reHecuri :

Texnrr<a rbrrlbrMAapblHblr{ KaHALIAarbI,

A-PI.MesAeJIeeB arbrHAarbr

Pecefinix xwlilrs. - TexHo JIo nlrlnblK
yEmepcr{rsriniq loqenri lxotnary6a/ A.B'KonecHI'lKoB

A.B. KoirecHkIKoBriH xexe t(olrar{6acrtn
pacrafturrH /r<onrau6a/

PXTY KbI3MerKePnePMeH )KS\dbIc

xouinAeri 6ac4aprraaHblq 6ac rraauanu

C.B. @afiKoBa

Mep Pecefi @egepaqnttcbl Fsrnrru xeHe xorapbl oullM

MnHllcrpJliri Seaep€IJIAbr MeMJIeKerrir< 6roAxerri x

xorapbr 6inirvr 6 
"py 

trlereueci|,{. kI. MeuAeneeB arblHAarbl

P ec e fi nirc xvrMLrs. - rexH o Jr o f Lr'rnblK yH 14 B ep C I4reri n i H

HMTH 1027739123224
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MeH, PaxMerosa fylmar Paxuer4u:u, I(a:a(craH Pecny6nnKacbr, Tlluuxeur
(aJIacbIHbIH Horapnycbl, I(aaa4cmH Pecuy6luKacbrHbrq Oliner vrunucrpniri 6epreH
16.07.2003 xulrrr }lb 0001518 nuqeH3vrfl., ocbr r(yx{arrbrr{ rvrariHiH opbrc ridHen (a3aK
rinirre ayAapraHbrM HbrH A+pbrcrhrbrH KyenaHAbrpaMhrH.
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Horapaanor6 ic-epexeni4 6iperei tovipi / Ynrralcnsli HoMep HorapuaibHoro Aetrcra"


