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TeMy <<@usIIKo - xrlMrlqecKue MoAeJrrI MexaHn3MoB peaJrrr3arlufi KaroAHbIx
Mr'rKpopa3pflAoB rrpr rpoBeAeHrrn rpoqeccoB MrrKpoAyroBoro
oKcIlAIIpoBaHI{fl)>r [peAcTaBJIeHHyIo Ha colrcKaHue yueuofi cTerreHr{
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Arcrya.nrHocrb reMbr Arrcceprarln[.
B Hacrotlqee BpeMrI MHKpoAyroBoe oKcr4Ar.rpoBaHkre (MAO) [pr.rBneKJro

BHLIMaHUe KaK TexHoJlorrlqecrvft npoqecc SopunpoBaHr4fl. oKcr{AHo
KepaMHqecKuIX uoxprrrufi c BbIcoKI4MH QyHxqraoHaJrbHbrMr{ cnoficrsa14ra Ha
I43Aenr4.nx rI3 JrerKr{x KoHcTpyKuLr oHHbIX CnJIaBOB.

llpoqecc MAO peELrII{3yIor rIpI4 6onrurux HanprxeHurx c peanlr3arlnefi na
[oBepxHocrl4 pa6o'rero sneKTpoAa aHoAHhIX KoporKo)K?rByul[x rrJra3MeHHbrx
MlrKpopa3prAoB, rax 6u [epeMerrlaroqrlrxcr IIo efo rroBepxHocrlr.

Cuztanocr, rITo npu npoBeAeHI4I4 3Toro rrpoqecca c [polycKaHr.eM
rlepeMeHHofo roKa Mex.{y 3neKTpoAaMr4 HeBO3MOXHO peaJlr{3oBarb KaroAHbre
Ml4Kpopa3pf,Ahl. BrLf,nreHI'Ie yclonzfi I4x pellJrr{sarlnv, HecoMHeHHo, rro3BoJrlrr
ymy6urr Haluu rpeAcraBlrelLrfl o MexaHr43Me nporeKaHrlr npoqecca MAO,
ycraHoBLITb yCnoBI{g nonyqeHut Ha aJITOMI4HLIeBbIX Lr MarHI4eBhIX CrrJIaBax
uorprtrzft c srrcorofi aHTl{KopposnoHHofi cnoco6nocrbro v aAresuefi K
MeraJrnuqecxofi ocHoBe.

CreAoeareJlbHo, Alaccepraq uoH*afl pa6ora 3 airxpa lluuna, rrocBf, rr{eHHa.n
pa:pa6orxe QuuEro - xllMLI'recxofi Mo.qeJII4 MexaHLr3MoB pe€LJrr.r3ar\r4ut KaroAHbrx
MLIKpopa3ptAoB H ycraHoBJIeHuIo ycloruft ynpaBJreHl{rr oHeprvefi, nugel.se1dofi n
HI{x' IIpu npoBeAeHI{LI flpoqecca MIO anrouuHl4eBhlx Lr MarHrreBbrx crrJraBoB,
rBJrrerc{ aKTyaJrbHofi sa4avefi .

O6ocHoeaHHocrb HayqHblx rloJrolr(eHufi , nrrnoAoB r{ peKoMeHAarlufi .
HayrHrte noJIo)KeHI.t, BbIBoAbI u peKoMeHA arrr4vr, [pr4BeAeHHhre B

paccMarpzsae\4ofi pa6ore, BIToJIHe o6ocnosaHhr, [ocKonbKyiaBTopoM rrpoBeAeH
Heo6xoAnurtfi KoMTIJIeKc I{ccneAoB a:rtnit, BKrroqarcrur4fi 6omruoe KoJr}rqecrBo
na6oparopHblx 3KcrIepI{MeHToB, qro rro3BoJlraJro eMy rrocne co3AaH]rr nepnn.*roft

OT3bIB

MOIenH peaJrH3arlHr{ KaroAHbrx Mr.rKpopa3p.,rAoB pa:pa6oraru $nsuxo -



XLIMLIqeCKHe MOAeIVI pa3IIVqHbIX MeXaHI43MoB LIX 3alKI4raHVTg, Ha nOBepXHOCTLI

pa6o.rero sneKTpoAa.

.(ocronepHocrb pe3yJrbraroB pa6orbr.

locronepHocrb pe3ynbraroB pa6orbr He Bbr3brBaer coiuHenrafi, nocKonbKy
BCe 3KC[epUMeHT€UrbHbre LrC CJTeAOB AHV|A aBTOpOM rrpoBeAeHbr rrpl{ IICIIOJIb3OBAIJI/-I".I

coBpeMeHHbIx MeroAoB rrccJleAoBaHr4fl., B coorBercrBukr c 4efictnyroqr{Mr4
rocyAapcrBeHHbIMI{ craHAapraMl4 vrlwr MHoroKparHo anpo6rEpoBaHHbrM}r Ha

rrpaKTuKe MeroAkTKaMvr, Ha coBpeMeHHoM aHaJll{TurrecKorra o6opy4oBaHl{tl.
Kponae roro, [onfleHHbre B pa6ore pe3ynbrarbr HaxoArrcr B rroJrHoM

cooTBeTcTBLru c pe3yIlbTaTaMlr Apyflrx LrccJreAoBaTeJreu, 3aHlrMaBrrrvrxcfl,

I{3freHr{eM npoqeccon Mr{O, H aKTnBaqueit MerairJrltuecroft noBepxHocrr{ npu
xeuocop6\vfi4 Ha neft Sropa. B .racrHocrra, npu pa3pa6orre cBoLrx MoAeJrbHbrx

flpeAcraBleHufr AliccepraHT onupaJlct Ha rcoppexrnufi MexaHr{3M 3a}KkrtaHvrfl

aHoAHhrx MLrKpop a3pfl IoB npkr rrpoB e AeHr4Lr npoqe c con M[O.

Ifayunan HoBrr3Ha.

Coucrarereu rIoK€BaHo, qro Am peaJrr4garJr4vr LTHTeHcI{BHbrx KaroAHbrx
MlrKpopa3pf,.{oB Ha [oBepxHocTrl pa6overo sJreKTpoAa npv [poBeAeHur.r lpoqecca
MAO B aHoAHo - KaroAHoM pex{uirae seo6xoAr4Mo o6.s:arerbHoe BbrrroJrHeHr4e

oAHoro r{3 cneAy}o r4r4ir ycronufi :

1) rraanoe KolLIqecrBoM cKBo3Hbrx nop B rroKpbrrlru. IIpu oroM co3Aaerct
ycnoBlrre AJUI BbIAe IIeIIvIfl. Ao cTaToqHoll MOIIIHo cTlI B MllKp op a3psAax;

2) cor4aHue eSQer<TuBHoro noK€LJIbHoro KaroAa, cocro.sulero B ocHoBHoM
H3 KarIaoHoB BoAopoAa. flocneAHee nerKo Aocrlrraerc.rr B KracJrbrx cpe4ax;

3) xevrocop6quefi Qropa Ha JroK€urbHbrx Mecrax Meraiurprqecr<ofi
rloBepxHocrl{, rITo npLIBoAHT K co3AaHLIIo gJIeKTpoHHofi (uraIrKI{) B grr4x Mecrax
v\ KaK cneAcTBI4e, yBenuqeHl4lo BepotTHocTrr LrHXeKTlrpoBaHur sJIeKTpoHoB B
IlapoBylo 0*y, co3.qaHHylo B cKBo3HbIX nopax rroKpbrru-rr BcneAcrBue Ax(oyneBoro
TeniroBbIAeJIeHI{g.

Kporrae roto, ALIccepraHT 3afi.tp JIzHu BbrcKa3aJr [peAnoJroxeHrae, qro
ocnonnofi rtpplqrlHofi SopiraupoBaHlrrr rloKpbrrlrft Ha a-rrroMlrHlreBoM r{M MarHLreBoM
cfIJIaBax, HMeIOITIHX BbICOKyTO aAre3LIIO K tIX MeTaJIJIUqeCKI{M OCHOBe, tBJIterC.'I
HutnkIrlue upo6oen uaponofi Sasu vrarofi MorqHocrtt nptr raroAHofi nonflpr43arlr4lr
pa6o.rero gneKTpoAa. flpo6ou r;6rutsu MeraJrJrlrrecrofi ocHoBbr AHa cKBo3Hbrx rrop
rrpuBo4-xr x o6pa:oBaHlIro aroMoB, a 3areM rLrApoKcLrAoB MeTaJIJIoB B IrleJlolrHbrx
oJIeKTponI4Tax,3anonH.arcrlux grl4 nopbl. llpra auoAnofi [oflspr,r3agnn pa6oqero
3JIeKTpOAa, KOrAa 3neKTpOnLIT B CKBO3HbTX [OpaX Ha0brrrleH aHuoHaMLr
|I{ApOKCLIAa aJIIOM}IHl4fl,I4IIH MarHIzIt, a MOIUHOCTb, BbI,{€JI.IeMZUI B MLIKpOpa3p.f,AaX

HeAocraroqHa AJItr BbIHoca 6onrrueft qacru Marepr.r€rJra Lr3 rrop Ha rroBepxHocrb
nOKpbITkI{, yBeJIHlIvIBAeTc . KOnHqeCTBO pac[naBa OKCLIAOB aJIIOMLIHLIS VIJJ'Id

MarHLIt, 3aIIOJIH'IOUIe|O 3T?I IIOpbI, B TOM TII4CJIe V npOAOnbHbIe nophl,
pacuonox(eHHbre a6rusu r{ Ha rpaHurle pa3AeJra crrJraB - noKpbrrue.



3naquMocrb pe3yJrbraroB AJrfl HayK[ rr rpaKTlrKI{.
3naquNaocrr pe3ynbraroB Anr HayKr{ 14 npaKTr4Krr 3aKrroqaercs: a) B

ycraHoBneHnbrx aBTopoM ycnoBlrrrx kt AuHaMHKe o6pa":onaHrzx rrJra3MeHubrx

KaroAHbrx MuKpopa3p-sAoB rrpn npoBeAeHlru rpoqeccon MIO c rporycKanlreM
rrepeMeHHoro roKa MexAy gneKTpoAavm;6) Bo BJrrarHLTu MoIrIHocrI{, nrr4erxeuofi
B Karo.{Hbrx MrrKpopa3pfl,Aax, Ha uop$oJloruro r4 Mr{KpocrpyKTypy rroKpbrrr{fi. Ha
ocHoBaHL*r grofo, coBMecrHo c paHee HaKorrJIeHHbrMLr 3HaHI4-;IMI{, MoryT 6rrrr
cQopvrnpoBaHbr HayqHble npeAcraBJIeHI{t o ponu pa3nIarIHbIX Saxtopon rplr
lonf{eHr{r4 aHTllKoppo3r{oHHbrx, r43Hococrofixzx norpurnfi Ha JrerKr4x

KOHCTpyKUT{OHHbrX CrrJIaBaX.

[raccepraHT, oAHo3HaqHo, ycraHoBLIJI, rrro upu Heo6xoArlMocrlr [onfreHr{.rr
BbrcoKonopucrbrx uorcpurufi Ha rloBepxHocrr{ nzgenufi. u3 JrerKr{x

KoHcrpyKrtrHoHHbrx crrJraBoB, rrro, HarlpuMep, Heo6xoALTMo rrpn co3AaHr4r{

noKpbrrrait, na raMrrJranTarax) Koropbre I{cnonb3yrorcr B xrapyprr4r{, rrpouecc MAO
cne.qyer npoBoAlrrb c pearllasar\uefi, IaHTeHcI{BHbrx KaroAHbrx Mr{Kpoptl3prAoB Ha

rroBepxHocrz pa6ouero oneKrpoAa.
Pesynrraru pa6oru Ar{ccepraHra 6uma r{cnoJrb3oBanhr npx BbrrroJrHeH}rLr

rocyAapcTBeHHbIX KoHTpaKToB.

Pesylrraru pa6orrr raKxe Moryr 6rrrr ucrroJrb3oBaHbr B cJreAyroqux
r.rHcTr{Tyrax v npeAnpH.rrTnLx flarsHenocro.rHHfi se4epanrHufi yHr{BepcrrTeT

(IB@D - r. Bra4nnocror, I-{eurpanrnufi LrHcrlrryr aBr.rauraoHHoro

MoropocrpoeHl/tx nl,t. fl.tr4. Eapanona - r. Mocxsa, OAO (nn) - r. Mocxna, OAO
<<Anua4nurareJrb) - r. llepur, OAO <<Kruuon> - r.Canxr-llerep6ypr, OAO
<Haytro-npolr3BoAcrBeunoe o6reguuenue <<CarypH> - r. Psr6uHcH, OAO
<<MocxoscKoe MarrrrlHocrpor4TenbHoe npeAnpr4rrrue uMeHrr B. B. r{epnuureBa) - r.
Mocxna, OAO <Ky:ueqon> (6nnru. OAO <Moropocrpolrrenr>) - r. Cartapa,
OAO <<YSuucroe Moropocrpor4reJrbHoe rporr3BoAcrBeHHoe o6re4rEneHlre)
r.Y$a.

OrIeHra coAeplnaHrrfl Arrccepraunu.
,{uccepmqu.rl cocro}IT I43 BBeAeHI{.rr, 3 uacreit, 7 rr'an, ocHOBHhIX BbrBoAoB,

cnl{cKa LrclroJrb3oBaHHbrx r4crorrHlrKoB rI3 160 HaurvrenonaHufi, Lr3Jroxtena na 136

crpaHrrlax, coAepnort 7 ra6rrur\,42 pucyHKa.

B reKcre AncceprarJvrv co6nruAeua rorLrqecKar rrocJreAoBareJrbHocrb

I{3JIOX{eHLr' MaTeplralra.

B nepnofi 'uacrvr AaH nnreparypHufi o6sop, cocro.rrHr4e vr creneHb
npopa6oraHnocrr.r reMbr krccJreAoBanLrfl.. KpzrzvecxHfi aHarrr4s nr4TeparypHbrx

AaHHbrx v [o3BoJrr,rJr AncceprauTy qerKo c$opwrynnpoBarb ocHoBHyro rleJrb

I{ccJreAoBanr4fl.vr sap.ar.r4, peIIrHTb Koropble 6uno Heo6xoAutMo Anr ee AocruxeHr{r.
Bo nropoft .racru [plrBe,{eHbr olEcaHLTe rexHr{Klr gKcrrepuMeHToB, MeroAHK I{
la6oparopHoro o6opygonaHkrn) Ha Koropbrx rrpoBoALrnucb FccJreAoBaHvrs' AaHbr
ocHoBHhre MeroAIaKIa KoHTponr E LrccJreAoBaHl4.f, cocraBa u cnoftcrn uoxpurnfi.

Tpemr qacrb BKJrroqaer pe3ynbrarbl orrbrroB ra nx o6cy)KAeHlre.
B 4IacceprarJurr orleHb alerKo cQoprr,ryru4poBaHa HayqHar HoB[3Ha pa6orrr.



3aKau.rzeaerc. Al{cceprarlnq BbIBoAaMLT w cnucKoM I{cnoJlb3onaHnofi

nlrreparypbl.

rlo Ancceprarl[n uMeercq pqA 3aMeqanufi:
l. He rpoBeAeH rrpoqecc MAO MarH]reBoro ctrJraBa B rrpllcyrcrBvtyr

NaOH+NaF, a He NHaF. 3ro uogsoJrlrJlo 6u 6onee roquo ycraHoBlrrb Bnr,rrHue F-

Ha ropeHue Karo.qHbrx MrrKpopa3p.f,AoB, T.K. KarIloHbI NH4* B raroAuufi
lonyilepuo,q B rr{eno.rHofi cpeAe Moryr ,rBJltrbc{ }IcrorrHlrKaMrd rrporoHoB NtIa*:

NHa*+e-N-+NH:*+It'
2. ,{rEccepraHT yrBepx(Aaer, rITo Ha noBepxHocrlr MarHueBoro cnJIaBa B

BoAHoM pacrBope, coAepx{aIIIeM 20 rln N}I4F, roprr roJIbKo IaHTeHcLrBHbre

KaroAHbre MlrKpopa3prAbr. CreAonareJlbHo, pocr rroKpbrrlrr Ha rroBepxuocrlr
crrJraBa MJI5 nponcxoAlrr rrpu raroAHofi [oJr.rpr.r3arlrar{ pa6ouero sneKrpoAa.
Ilory.raerc.r, qro aBTop ycraHoBun HoeHfi cuoco6 (KaroArrpoBaHr{e)). K
coxrarreHl{ro, oH He 3aMeqaeT 3Tofo (oTKpbrTH_rD) u He rrpr{BoAI,IT HuKaKofo
o6rscHenzs.

3. ,{uccepraur He f{nrbrBaer B cnoefi pa6ore cyqecrBoBaHr{e
6aprepHoro cJlo-fl Ha rpaHlIIIe pa3AeJIa crrJraB - rroKpbrrlre. Buecre c reM, B

6onruruncrne crarefi KaK sapy6eNHrrx, TaK vr poccuficrux yqeHbrx ero
cyulecrBoBaHr{e B rroKpbrrnxx, cSopMrrpoBaHHbrx Ha aJrroMlrHr4eBbrx Ir MafHI4eBbIX

crrJraBax MeroAoM MAO, ,qoKa3aHo. llp" groM yKa3brBaercfl,
JroK€rrrbHbre npo6on groro cJlo.x [plrBoA.rrr K cyrqecrBoBaHr{rc
Mr{Kp op a3pfl AoB H a rroBepxHocrr{ p a6o.rero 3neKrpoAa.

B ,qannofi pa6ore Her o6rscHeHlrr s$Sexra yBerr{qeHlrr cKopocrra

qTO LTMEHHO

TIJIA3MEHHbIX

4.
BbrcoKoTeMrlepaTypHoro oKI4cJIeHI4s. cfI[raBa y-TiAl c yMeHbrrreHLreM naprlr4aJrbHofo

.qaBneHr.r{ Kr{cnopoAa B fa3oBofi cpe4e.
5. Anrop AanHofi p;lz'cceprarll4l4 rruruer: <<YcraHoBJreHo, qro roJrbKo npr4

rraJrtrtuv KaroAHbrx pa3pf,AoB c He6onrurofi eHeprnefi, nu4elxeuoft B HLrx, MoxHo
floflyrraTb Ha LIITOMI4HI{eBoM vI MafHI4eBOM CIIJIaBaX IIOKpbrTr{.tr C BbICOKI4MU

aHTuKopposlronHofi cnoco6Hocrbro 14 a,qreszefi K MeraJlJlldalecxofi ocHoBe)).

O4H arco, He yKa3bIB aer 3 H arleHlre M aKcI{MaJrbHo Aorrycrnuofi gHepr}I}I.

Vrca.gaHHrre 3aMerlanr4fl. lakr s roefi Mepe He yMaJuror o6qero xoporxero
B[eqarfleHrarr or rrpe.{craBrennofi pa6orrr.

3afiry JIuHH yKa3aJI Ha rlapaMerp, Koropufi nosnoJr.rrer rroJrf{arb roJrcrbre
(6nu:rcue K up eAenrHo fi To JrrrlrdH e) anruxopp o3noHHbre [oKpbrr r4fl. Ha BeHTr4JrbHbrx

MeTaIIJIaX I{ _ CnJIaBaX Ha I4X OCHOBe, LIMeIOII}X BbICOKyT aAfe3l4rc K

Merarrl4rlecrofi ocHoBe, c MI4HI{M€uIrnofi KoHrleHrpaqueft JroK€rJrbHbrx ge$er<ron n
Hzx. On AoKa3aJI Heo6xo4uMocrb pa3fluqarb cKopocrz o6pa:oBaHr4r oKcuAHoro
[OKpbITLIt oT cKopocTLI pocTa ero TonIquHbI.

IIy6.n n rca qlr u r orp alr(a xl uI r e oc H o B H o e coA e pxta H rr e .fl rr ccepra rI n r.
OcHonHoe coAepxalnure pa6orrt ouy6rzxoBaHo B HafrHofi ue.rarn. llo reue

AI4ccepraII?II{ aBTopoM ouy6rurroBaHo 5 crarefi B per{eH3upyeMbrx x{ypHalrax,
peKoMeHAoBaHHbIX BAK 4nx ny6nuxa\uit HayrrHbrx pe3yJrbraroB: <<@raguxa u



xvrMvrs. o6pa6orxl{ MarepI{aJIoB) - 2 crarrn, <Koppo3}rrr: Marepr4anbr r{ 3arquro) -
1 crams, <<lIepcueKTLIBHbIe Marepr{€IJIbD) - 1 crarbfi, <Surface and coatings
technology> - 1 crarrs Web of Science). Kponae roro, KparKoe coAep)KaHr{e
ocHosuofr ,uacrur ero pa6orbr Lr3JroxeHo s 2 Te3r{cax.

Tarzu o6pasona, HayqH€uI o6rqecrneHHocrb r.rMeJIa Bo3MoxHocrb
o3HaKOMr/rTbC.fl C erO pa6orauu.

AnropeSepar.
Hanr.rcan tcHo, qerKo Lr noJlHocrbro orpaxaer ocHoBHoe coAepxaHr{e

Ar{ccepTarlr4rr.

3arc.nroqenue.
llocle [poBeAeHHoro Ar4ccepraHToM AoKnaAa u orBeroB Ha

MHOTOIIT{CJreHHbre BOnpOCbr CTaJIO Or{eBI4AHbIM, r{TO OH XOpOIIIO BnaAeeT
MaTepLr€rJroM.

,{nccepmrlkroHHaf, pa6ora 3aianpa JInnHa rnaln$Nqr4pyercf, KaK
3aKoHqeHHaf, HafrHo-kTccneAoBareJrbcK€ur pa6ora, BbrrIoJrHeHHar Ha BbrcoKoM
Haf{HoM ypoBHe, orBerlaer BceM rpe6onauusi\,r BAK P@ (n. 9 <<lloloxeHkr.r o
npucyxAeHvrur freHbIX creneHefi>> or 24.09.2013 J\b 842), rpeAb.f,BJr.seMbrM K
KaHAr{AaTCKr4M Ar4 CCepTarIU.rrM.

C ala asrop pa6omr - 3afixp Jluun, 6esycnonHo, 3acJryx{r4Baer [pr4cyxA eHtrfl.
eMy yqeHofi creneHl{ KaHAI{Aara xraMr{qecKrx HayK rro crequaJrbHocrr{ 05.17.03
<<TexHonoru.rr gneKTpoxuMuq e cKr{x npoqecc oB vr saryur a or Koppo sptn>> .

,{IEccepraIIpIoHHat pa6ora LI or3blB o6cyx4euu z o4o6peHbr Ha 3ace1anr4u
ceMuHapa la6oparopzz Koppo3r{H r{ sJreKrpoxr{Mtrr AO <HL'I@XI4 una. JI.fl,.
Kapnona>, rporoKon J\b8 or 22 oxrx6pr 2015 r.
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