
OT3bIB oQnquarbHoro orrloHeHTa

Ha Ar{ccepralllarc Myczna Apreua Zropenuua Ha reMy: <<I4ccle4oBaHI,Ie

MexaHH3MoB pacrlblreHl4.s MoHoKpI4craJIJIoB MeroAaMH MoneKynqpuofi

ALTHaMHKLI), [peAcraBneHHyro Ha coLIcKaHI4e yueHoft crelreHl4
1

KaHALrAara S zsuro -MareMarurle cKI4x HayK rlo cnequ€ulbHo crl4

1.3.8 - Qusurca KoHAeHcLIpoBaHHofo cocroflHllt

ltt anattr{3a gneMeHTHoro cocraBa r4 crpyKTypbr noBepxHocrrl TBepAoro

TeJra rur4poKo r4crronb3yroTcf, TaKr4e MeToAbr, KaK Macc-cneKTpoMeTpvrs. BTopI4qHbIX

r4oHoB vr Macc-creKTpoMerpr4r pacrrblneHHblx Hefirpalrurtx aroMoB. I4s-za

BnvflIi'I/.fl. noBepxHocTHoro noflr pefrrcTpr4pyeMble B paMKax AaHHbIX MeTOAOB

tracrlrrlbr paclpeAeJreHbl rro yrnaM Lr SHeprI{u He raK, KaK oHI4 6snu

pacnpeAeJreHbr B MoMeHT BbrJrera c noBepxHocrl{. HeAocrarorlHoe IroHI,IMaHI4e

MexaHu3MoB rrepepacnpeAeJreHzr BTopr{r{HbIX rIacTI4II IIO yfnaM LI 3HepfI4I4 B

flpoqecce BbrJrera 3arpyAHfler o6parHoe rpeo6pasonaulle oKcrlepl4MeHr€LnbHoro

pacrpeAelreHvrs.

I{enuo Alrccepraqraonuofi pa6oru Myczna A.I4. .aBr.tulocb I4ccneAoBaHue

MexaHr43Mon QopvrzpoBaHr4.rr yrnoBbrx r4 oHeprerl,IqecKl4x pacnpeAenesuu aroMoB

rpn oMr4ccuu c rroBepxHocrr4 rpaHr4 (001) MoHoKpuIcraJIJIa HI4KeJIfl.

Arcrya"rruHocrb Aannofi TeMbr He BbI3bIBaer coMttouuit, [ocKoJIbKy Aer€LIIbHoe

n3yrreHlre 3Tr4x MexaHkr3MoB rroMo)Ker yJIyrlIIIllTb cyqecTByrorlue MeToAbI

3JreMeHTHOfO Lr CTpyKTypHOfO aHaJrLr3a rBepAbIX Ten.

[nr 4ocrrDKeHvrfl. uenr4 cor,rcKarereu 6rrr pelxeH pfl.A3a4ar1 B qacrHocr?I:

1. Euna Harr,zraaHa rrporpaMMa Anfl. pacqera :uuccr4pr aroMoB c noBepxHocrl{

fpaHz (001) Ni u uporpaMMa gm o6pa6orrcu noJIyqeHHbIx AaHHIIX.

2. Bulz paecsyrraHbr paclpeAeneHrzfl pacrrblneHHblx aroMoB Iro 3HeprI4I,I, no

noJIfpHoMY YrnY, no a3LIMyTaJIbHoMy yrny.

3. Brrnur BbIAeJIeHbI rpynnbl

aToMoB, TpaeKTopI4LI

a3LrMyriulbHoMy yfny.

Sor<ycupoBaHHblx v uepeQoxycl4poBaHHblx

KOTOpbIX KaTIeCTBeHHO OTrl4rraroTcf, rlo



4. BunrE nafi4euu LIHTepB€uIbI rlontpHoro LI ut3lrMyTzlJlbHoro yfJIoB BhIJIeTa I4

Crpyrrypa u o6revr Arlcceprallrn. [uccepraqux

qeTbrpex rJIaB, 3aKlIoqeHLrA c ocHoBHbIMI,I pe3ynbTaTaMrl

cnr4coK nl{Teparypbf Lrs 143 HauMeHoBarrnir. O6l€vr

cocroLIT I{3 BBeAeHrIt,
_1

lI BbIBOAaMLI, CIILTCKa

rlr.rrr4pyeMofi nzreparypbr tr orAeJrbHoro crII4cKa ny6nzrcaqufi' aYropa rro reMe

Ar4ccepraquonuofi pa6orrr, crrrlcKa coKpalrleHuir, u cJloBaps repMI4HoB. Pa6ora

r43JroxreHa ua 136 crpaHrrrlax Marur4Horll4cHoro reKcra, coAeplKLIT 66 pucynKoB H

w crpyKrypa pa0orbl

gHeprvu na6moAenvrs, Arrfl. Korophrx cLIrH€uI Qopvrupyerc-l B ocHoBHoM 3a

cqer nepeSoryczpoBaHHblx aroMoB.

c oorB ercrBylor rp e 6 oeaH krflM K p a6 orarvr noAo 6u oro p oA a.

BseAenne orpar{aer o6qyro xapaKrepvrcrr4Ky pa6oru. 3Aecr collcKareJlb

o6ocnosrrsaer aKTy€urbHocrb arr6panHofi TeMbI, IpLIBoAI{T QopuylupoBKy

o6relcra vr [peAMera r4ccJreAoBaHvrfls qenefi vr 3aAarl, yKut3blBaer HayrIHyK)

HoBr{3Hy, TeopeTr{r{ecKyrc u [paKTLIqecKyIo 3HaqzMocrr pa6orbl, BbIHocLIMbre Ha

3aqr4Ty HayrrHbre rroJroxeHur. llpranoAl{Tcfl unSopvralll4r o uy6nnraql,If,x aBTopa

Ar4cceprarrvrkr B )KypHanax, LrHAeKckIpyeMbrx Web of Science, Scopus, RSCI, n

t4Hbrx usgauutx, o6 aupo6aqzz pa6oru, orucaH rz.{Hrrfi BKnaA cot4cKareJlfl,

yK€l3brBaerct crpyKrypa u o6teu ALIccepraIIIlLI.

B uepnofi rJraBe cor4cKareJreM BbrrroJrHeH o6sop ro reMe I4oHHofo

pacrrbrJreHr.rfl, B KoropoM ocnonsofi aKIIeHT Aenaercfl Ha Qyn4aueHTilIbHbIX

[poqeccax, orBercrBeHHbrx 3a pacnbrJreHl4e aroMoB c noBepxHocrll. Ouucanrt

KraccuqecKl{e MoAeJITI pacrlblneHLlf, (3urvryH4a, Cutclu vr Ap.), yKa3aHbI

r4Merouryrecfl noAxoAbr, KoTopbre no3BoJlqloT rlecTb AHcKpeTHOCTb IIOBepXHOCTI4.

Ouracanrr ocHoBbr MeroAa MoneKympnofi AUHaMLIKI4 TIpLIMeHLITeJIrHo K 3aAarre

pacrrbrneHus,.Yxa3aHo BJrlrrHrae Qa":onbIX nepexoAoB I u II PoAa Ha pacrIbIJIeHLle.

B KoHrIe rJraBbr orrllcbrBarorc{ qr4c[eHHble MoAeJII4, I,IcrIoJIb3oBaHHbIe

cor4cKareJreM Arrg nonyrreHr,r.g HayrrHbIX pe3yJlbraroB: MoAenb 20 aroMoB vr

rroJrHoMacura6uasM.4-vro.qeJrb c naAeHLTeM I4oHoB. llpnno4.trc{ BbIBoAbI.

Bo nropofi rJraBe cor{cKareJrb o6cyN4aer pe3ynbrarbl, nonyqeHHble

paMKax MoAeJrLr 20 arovroB: yrJroBoe paclpeAeJleHl4e pacrIbIneHHbIX aroMoB

a

B

c



IrtrHaMLI Benepa,'sS0exr SorycupoBKrr Ha nr4H3e r43 AByx 6tuxafirur{x aroMoB

paACeflHI"'Ifl Ha OALIHOqHOM aTOMe U HA JILIH3e

HaJrr4qure oco6ofi rpynnbr aroMoB, T.H.

lro a3LrMyTZLlbHOMy yfry, Anfl KOTOpbTX

noBepxHo cru. P az6upaercfl ctryuair

vr3 AByx aroMoB. llorca:rrnaerct

<uepeQorcycr4poBaHHhrp) aroMoB

€r3LrMyr€rJrHGrfi yfon na6ruo4e HILfl. g HaxoAr4rc.f, rro Apyryrc cropoHy o, u."rou
JrLrH3br, r{eM a3lrMyr€lJrrurrfi yfon BbrJrera go. o6cyx4aerca essexr
Mlloro3HaqHocrkT uepeSorcyczpoBaHHblx aroMoB, roroprrfi ycno)KHrer 3aAaqy

o0paTHofo upeo6paaoBaHLrf, pacnpeAeJreHr4-rr pacfrbrJreHHbrx aroMoB.

qro gTa MHO|O3HaqHOCTb Bbr3BaHa AByMr pa3HbrMtl TLrra}/ILr

pacceflHvrfl nepeQor<ycllpoBaHHofo aroMa - Ha OAHOM UrrV Ha AByX aroMax-

coceArx. B r<onqe rJraBhr csopuynupoBaHbr BbrBolbr.

B rperrefi r.tane coklcKarenb LlccneAyer Borrpoc, HacKoJrbKo pacrrhrneHHhre

aroMbl qyBcrBzreJrbHhl K LI3MeHeHr4ro napaMerpoB 6orv6ap4upyeuofi MrrrrreHrr.

{nr eroro aBTop cHoBa I{cnonb3yer MoAens 20 aroytoB, c r,r3MeHeHHbrM aroMHbrM

HoMepoM Z YetlecrBa MI4IIreHI4, rlpu groM paclpeAeJreHLre pacrrbrneHHbrx aroMoB

cABl{raercf, rlo HanpaBneHuro K HopM€Lnu K rroBepxHocrr,r. ,{anee LTccneAyerct

Borlpoc o6 u3MeHeHZrr xoeSSuqLIeHTa pacnbrJreHr4r rrpn r{3MeHeHr4r{ sHeprr,yr

cBfl3u. O6cyx4aerc.rr Borrpoc O BJIVIflHI4IZ I43MEHEHI'ILI sHCPIKIU ABfl3KI MZIIIEHI.I HA

aToMoB rro a3r4MyT€LJrbHOMy yfny, BrruflHnesQQerr uepe$orcyczpoBKr4

MarHI{THoro Qasonoro rlepexoRa, npkr KoropoM TaKx{e Lr3MeHrerct gHepru fl cBfl3u.

B xonqe rJraBbr c$oprvrylr4poBaHhr BhrBoAbr.

B 'rereeprofi rJraBe coklcKarenr o6cyN Aaer pe3ynbrarbr, noJryqeHHhre B

paMKax IloJlHoMacurra6uofi M!-vro4e Iru c rraAeHr4eM r{oHoB, v cpaBHuBaer rrx c
pe3ynbraraMz rI3 rJIaB 2-3. B rloJlHoMacrura6Hofi MoAenrr Szr<czpon aJrLrcb

3HepILIf, U yrnbl paCIIbIneHHOfo aTOMa He TOJIbKO BA€UreKe, HO 14 Fi6ru:ju

IOBepXHOCTV' qTO IIO3BOJII4JIO BbIf,CHI{Tb BKnaA IOBOpXHOCTHbIX MSXaHH3MOB B

npoqecce LIX BbIJIera. B'racrHocrl4, B pacupeAeJreHr4r4 no nonrpHoMy yrny BbrJrera

oTcyTcTByeT MaKc?IMyM Ha yrne 45o, uz qelo aBTop AeJIaeT BbrBoA, uro 4auHufi

floxasHeaercs.)

MAKCLIMYU QOPNAUPYETC' TOJIbKO 3A CqET BIIKIflHLIfl NOBCPXHOCTLI.



,{anee coubrare* o6cyN4aer Brr,r'"ue reMneparypbr Mr4rrreHr4 Ha

pacnbIJIeHI'Ie' HcrloJlb3ys ABe KoHTponbHbre TorrKrd: 0 K v 300 K. B
pacnpeAeJIeHI4[X paclhlneHHblx aroMoB Arrfl Hecr4MMerpLrqHofo r4HTepBaJra

a3l4Myr€ulbHoro yrJla upz 0 K o6HappKeHbl orAeJlbHhre xpe6ur, HeKoropbre Lr3

HLIX coorBercrBylor uepeSoKyckrpoBaHHbrM aroMaM, rrro orKpbrBaer Bo3Mo)r(Hocrb

14 x oKcuepr4MeHT€urbuoft p e rz crp arJLru. B lcouqe DraBbr csopnrylrapoBaHbr BbrBoAhr.

3aBeprxaeTc.rr pa3AenoM, B KOTOpOMfiuccepta4ur_ cor4cKareJrt

cSopvryll4poBaHbl ocHoBHbIe pe3yJrbrarbr tr BbrBoAbr pa6omr. Cpe4z HLrx

Har4 0 one e B alr{HbrMr{ rrp eA cTaBJrrroTc_rr cn eAyroqze,

l. {orasaHo, qro r{MeHHo rroBepxHocrHbre MexaHH3Mbr Qorycuponrcz
orBercrBeHHbl 3a $opurapoBaHI4e rllreH Benepa B yrJroBoM pac[peAeJreHrzz

pacnblneHHhlx arOMOB, fIOCKOnbKy MaKcLrMyMbr B HarrpaBneHuflx Ha rr.f,THa

OTCYTCTBYIOT B PACNPEAETIEHLTLI IIO HAq€UIbHOMY NON,IPHOMY Y|NY,

PACC.s]ZITAHHOMY HA PACCTOflHLT]/_ 0.3 A OT IIOBEPXHOCTI4.

2. VcraHoereHo xoporree corJlacr4e MoA erru 20 aroMoB 14 rroJrHoMacrura6nofi

M[-uo4enz. B paMKax o6ozx vo4eneft o6napyxeH HeMoHoronnrrfi cABr4r

MaKCr4MyMa pacrpeAeJreHr4r pacnbrneHHbrx aroMoB rro nonrpHoMy yrny c
yBenr4qeHr4eM 3Hepfr4r4 ua6nro4enzx, roropufi na6ruo4aerc.a

3KCnepLrMeHT€LJIbHO.

3. B IroJlHoMacrura6nofi MoAenI4 repeQorcycr4poBaHHbre aroMbr cocraBJr.rrror

36% (npra 0 K) u 33Yo (upra 300 K) Bcex pacrrbrneHHbrx aroMon. Euro
noK€BaHo' qro B sKcnepl4MeHrax rro pacnbrneHLrro rpaHvr (001) Ni c

pa3pelxeHzeM OAHOBpeMeHHO nO yfJraM Lr gHepfr4r4 Bo3MOI{HO BbrAeneHr4e

orAeJrbHoro ckr rHuura nepe Q oKycLrpoBaHHbrx aroMoB.

Bce pesynbrarbl, rronrreHHble cor4cKareJreM n pa6ore, flBrrflrorcfl Ba]r(HbrMr,r

I'I HoBbIMt't. focroBepHocrb pe3ynbraroB noATBepx(Aaerc{ rpaMorHbrM n5r6opov

u peuru3aquefi MeroAoB I4ccneAoBaHurs, a raKxe aBTopcKr4tvm rty6nuKarlr4f,Mr4 B

HarrHbrx pr3AaHLTflX.

O .nuqnoM BKJraAe I4 arlpolaryuu pa6orsr colrcKarenr cBrlAereJrbcrByror

o[yonplKoBaHHble I4M B coaBTopcrBe crarbrr B x(ypHLtrax, r4HAeKcr4pyeMbIX Web of



Science, Scopus, 
'RSCI, crarbr4 B c6opnurax rpyAoB roH$epenqufi, re3LIcbI

AOKnaAOB.

Co4epxanHe anropeQepara coorBercrByer coAepxcaHnro AnacepraI\uvr)

pacKpbrBaeT ocHoBHbre pe3ynbTaTbr u BbIBoAbI ALICCepTAI\W\ COOTBeTCTByeT
I

leperrHrc ouy6nuroBaHHblx pa6or.

B naqecrBe 3aMerraHufi MolI(Ho orMer[Tb cJreAyloulue:

". 1. He o6ocnoeaH nrr6op HLrKeJrr B KarrecrBe Marepv€Llla Mulrlenu. [a, B HI{KeJIe

Bo3Mox{eu Sasoertfi nepexo4 II poga, Ho B p€BAeJIe 1.6 4zcceprar\r4vr raK}Ke

paccMaTpkTBas.Tafl. Borlpoc o BlrvrflHuvr Sasomrx [epexoAoB I po4a Ha

pacnbrJreHue, Koroprrfi n pa6ore He ronyqvn pa3Bprru.s. Bluecre c teu, 6ruo

6H saxHbrM npocJreArrrb, KaK rroBepxHocrHble MexaHllrurr Qor<ycI4poBKH

MeH-rrrorc.[ rrpu cMene rr4rra Kpr{cr€rJlJlu.Iecrofi peurerKl{ u I{HAeKcoB

Munnepa.

2. CoucrareJrb B ocHoBHoM cpaBHrrBaer pe3ynbrarbl, rtolyqeHHble B paMKax

AByx vto,4elefi, Apyf c ApyroM, npkr 3ToM ccblJraerc{ Ha

gKcleplrMeHT€urbHbre AaHHbre, B Koroprrx na6lroAancfl, oAIIH zs eSQerroB -
HeMoHoToHnrrfr cABkIr MaKcI{MyMa nonspHoro yrnoBoro pacnpeAeneHnt c

yBeJrr4qeHr4eM gHepruu sa6troAeHl,It. Heo6xoAzuo corocraBl4Tb AaHHbIe

MOAenI4pO BaHng, C SKCrIep I{MeHT€UIbHbIMU AaHHbIMLI.

3. K colKzureHr4ro, TeKcr ALrcceprarJtrv u aaropeQepara coAeplKLIT oruz6ru u

oreqaTKz. Hanpzuep, B AkrcaepTa\vv Ha cTp. 13 (pacceHut)) BMecTo

(pacceqHr4fl>>, Ha crp. 15 <roeSQLTIIeHr)) BMecro <roeQQraIII4eHr)' Ha crp.

20 ((KzuroMerpr{Lr) BMecro ((K€rJropLrMerpI{I4). B anrope$epare c6ura

HyMepalluf, pa3AenoB B rJIaBe 3, nayuHoe coAepxaHlle oTpax{eHo BepHo,

oAHaKo TeKcT, orHeceHHufi rc pa3AenaM 3.I u3.2, Aotxen 6rnr oTHeceH K

pasAeny 3.1 AI,IcceprarJvrv, orHeceHHrrfi r 3.3 - K pa3Aeny 3.2 guccepra\uu,

orHeceHHrrfi r 3.4 - K pa3Aeny 3.3 gucceprarJr4r4.

npeAcTaBJIeHHa.[ AI{CCepTaIIH.f, OTBerIaeT

\

BbICOKLIZ ypOBeHb

BCeM KpI4TepI4tM

ycTaHoBneHHbIM

llpune4eHHble 3aMeqarrvIss TeM He MeHee, He cHLI)Karor

pa6orrt vr AocroBepHocrb non1^{eHHblx pe3ynbraroB. llo

TpeooBaHvrfl]j|.d)



Mocxoecrzla rocy4apcrBeHHbrM yHvrBepckrreroM n:vreHu M.B.JIouoHocoBa K

Ar4 CC epTarlLrrM Ha COLTCK aELre CTeUeHLT KaHAI4AaTa HayK.

Co4epNanvre Aprcceprar\vrkr Myczna A.VL coorBercrByer cnequanbHocrrr

1'3.8 - $zszrca KoHAeHcI4poBaHHoro cocro.f,Hr4-rr (no Qzsnxo-vrareMarlrqecKr.rM
!

uayrau), a rrMeHHo cneAyrcqeMy 'ee HanpaBneHr'rro: <TeoperraqecKoe Lr

sKcnepnMeHT€lJlbHoe uccneAoBaHlre nos4eficrBufl pa3nr4qHbrx Br4AoB uzlyteuvtir,
BElcoKoreMneparypnofi uagMhl Ha npupoAy Lr3MeHeHrafi QHsuuecKlrx caoficre

KOHAeHCLIpOBaHHbIX BeITIeCTB)), COOTBeTCTByeT Kpr{TeplrrM, orrpeAeJreHHbrM rrrr.

2.1-2.5 lloroxenzq o nplzcyxAeHzrLr yireHbrx creuenefi B Mocroncxou

rocyAapcrBeHHoM yHllBepcl{rere r4Meuz M.B.JIoMoHocoBa. Pa6ora oQoprralena,

cornacHo rlpunox{eHrrtN,.l J\b 5, 6 llonoxenz.s o AncceprarlzoHHoM coBere

MocxoscKoro rocyAapcrBeHHoro yHLr Bepcr4Tera r4MeHra M. B . JIoMoHocoBa.

flo zrory paccMorpelufl ALrcceprar\uu crtkr.taro, rrro coprcKarelr Mycran

Apreu Llropearav 3acnyx{I4Baer npvcyx{AeHnfl yreHofi crerreHr4 Ka1rLrrara

Qzsr,rr<o-uareMarLrqecKr'rx HayK fro c[equ€LlrbHocrr4 1.3.g

KOHAeHCT{pOBaHHOfO COCTOTHLT{.

Qusura

O$zquanrnrrfi orrroHeHr :

AoKTop Quszro -vrareMarurrecKr4x HayK, AorIeHT,

3 aBeAyloqufi ra0e4p ofi << @zgzKo -TexHLrqecKLr e upo 6neurr Merp ono rr4 rr))

Llnwuty ra n a3 ep Hbrx z rrJr €l3MeHHbrx rexHoJrorrl

Eopzuor< llerp Burroponuv
-//os.2o2S 
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