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oSuquanbHoro orrrroHeHTa Ha ALIcceprauLIoHHyIo pa6ory lllruHrrx
Auqpen lOpnenuva < 3 r<c u eprzM e HTaJr b H br e I,ICCJIEAOBAHVTfl

fHApoAr4HaMVrKkr BorrJrecKa KaIIJII{D, npeACTaBneHHyrc Ha COHCKaHI'Ie
yuenofi crerreHr{ .Ka:r^Alap.uta 

Sraezro-uareMarl{rlecKrrx HayK no
cnerlr{aJrbHocrr{ 01.02.05 - MexaHI,IKa xuAKocrv1 ra3a I{ nJIa3MbI.

Anrya.n rHocrb reMbr AucceprallrroH Horo rlccJreAoBaHuq

Pa:surue uccJreAoBauuit s o6racrz ecrecrBeHHblx r4 TexHI4qecKI4x HayK B
rocneAHrde AecflTkrnervrfl. npl{Beno K oco3HaHl4ro ponn eS$exron,
trpoucxoA.rrl]Iux Ha MHKpo- 14 HaHo- ypoBHrx, Anr noHrrMa}jldfl. 14 orrkrcaH?rfl.
MHorr.rx MaKpocKorruqecKux npoqeccos. C gruN{ Sarcrovr cB.f,3aHo, B r{acrHocrn,

6ypnoe pa3Bvrrue HaHorexHororzfr B pa3nl4rrHblx orpacnf,x npoMbIIrIJIeHHocrI4.
OAru,rvr r43 saz6olee pacnpocrpaHeHHbrx o6lexros, xapaKTepLr3yroqr4x

noKanr43oeaHHrrfi o6revr HeKoroporo BelrlecrBa rlpupoAHoro r4JIr4 TexHoreHHoro
rrpoucxolx4enr4fl, flBIrfl,ercfl, KanJrs x{r4AKocrr4. Mrznuv€rrrbHbre xapaKTepHbre
pa3Mepbr KarreJrb Mofyr cocTaBJrrTb Aonr{ MkrKpoMeTpoB, To ecTb .4ocTrrfarb
ypoBHr HaHoqacrr4rl. Hau6onrllnufi [IHTepec, pa3yMeercr, Bbr3brBalor

ALIHaMVrreCKr4e IIpOqeCCbI, COIpOBO)KAaIOIIIHe CTOJIKHOB9HLTfl KarreJrb kr VI)(

coyAapeHLr.f, c rroBepxHocrbro )Ku.qKocru. B uay.ruofi nr.rreparype npeAcraBJIeH
3Harrr4TeJnuufi o6reu 3Kcnepr4MeHT€urbHbrx r4 Teoperr4rrecKlrx r4ccneAonauuit,
Kacarorrluxcr yKa3aHHoro Bonpoca. Blrecre c reM H3yqeHLrro B3ar4MoAei4ctsux
KarrJrr,r c noBepxHocrbro )Kr4AKocrrr Ha MHKpoypoBHe yAeneHo cJrr4rrrKoM MaJro
BHI4MaHI4tr, vto6rt roBopr4Tb o 3HaHI,II4 rI noHI4MaHI4I4.qer€ulefi eroro flBlrennfl..

flpe4craureHHa.fl ,{ucceprarluoHHaq pa6ora A.IO. llrtrunrrx AocrarorlHo
yAaqHo BocrroJrHf,er cyrqecrByroulrafi npo6en. Bocrpe6oBaHHocrb pa6oru
cBfl3arra c ycraHoBneHr{eM $yu4aueHTaJIbHbIX rrpr4HrlrlrroB SopruupoBaHr4r
KOpOTKOXTT4ByTTIHX AZHaMHqeCKT{X CTpyKTyp npu nAIe}rI4Ij KaleJrb Ha

IIOBepXHOCTb XI4AKOCTH 14 MHO|OTILICJIeHHbIMI4 IIpVnOXteHI{flMI{ B TeXHOJIOILI.flX

uepepa6orKr4 yrneBoAopoAHoro cbrpbq, TexHoJrorr4qx HaHeeelr4fl noxpsrrufi,
MeTeoponofr{r4.

Tarrzru o6pa:o5a, nrr6op
prccneAoBarruit npeAcraBrrflercfl, o6ocHoeaHHbrM. MoNuo raKxe yrBepxAarb,
I{TO HAYr{HAfl. TCMA AVTCCEPTAT\KIH, TIOCB{IIIEHHA.fl |I4APOAI4HAMLIKC BCNJIECKA

Kanenb IIpH krx coyAapeHl4_f,x c rroBepxHocrbro xcI4.{Kocrr{, flBI7s.ercs.

aKTyaJrbHofi u [epcrreKT[sHofi .

aBTOpOM AVIACepTATJVTLT HanpaBneHnt



Crenenr O6oCnO3aHHOCTII HayqHblx IIOJIoX(eHnfi, nrrnOAOB II

peKoMeHAa rln fi , c{opvry.]I u poBaHH I'IX B AII CCepTa II U U

llpune4eHnrrfi B ALlcceprarlr4oHHofi pa6ore repeqeHb 3arIIuqaeMbIX

rroJroxreHufi .{€rro orpa}Kaer pe3yJlbrarbl rlpoAenannofi pa6orn u ocHoBaH Ha

T4TO|OBbIX HayqHbrx BbIBOAaX.

B IIaCTHOCTLI, IIOJIoII(eHue, CBLIAeTeJIbCTByIoUIee o cOAep)KaHI'ILI B

6prr:rax BerrlecrB, KaK rraAaroulefi ranJILT, TaK vr npvr:nullaroulefi )KI{AKocrLI'

O6OcnOsaHo HSIIOcpe.4CTBeHHbIM aHAJII439M cOAepx{I4MOro yJIaBnI4BaeMbIx

Op6r3r. Ilpoqeccbl o6pasonaHur T9HKLIX crpyKryp aaSurczpoBaHbl Ha

MHororrtrcJreHHbrx Qororpa0urx v o6ycloulenu KoHIIeHTpaIJkrei4 gHeprHI,I

naAaroqefi KanJrI4 B TOHKOM rIOBepXHocTHoM CJIOe, qTo IIOATBepXAaeTct

aHaJILI3oM XapaKTepHbIX BpeMeu upoqe cca V XapaKTepHbIX Mac[ITa6oB'

Analoruqno Ha6nroAeHHe KoporKl4x BOJIH Ha rloBepxHocrI4 KaITJIH

cBfl3aHo c orplrrlareJlbHbrMrr 3HarreHI{{MH orHocl{TeJlbHoro rcoeQQraqlleHTa

B3a?rMO.IIeitCrgun

IIoBepXHocTHofo HaTqxteHug' lITo o6ocHosaHo IIpoBeAeHHbIMI4 I,I3MepeHuflMkI)

pe3yJrbrarbr Koropbrx Lr3JrOXeHbr B rpeTbefi fnaBe. o6pasonaHl4e crpyKrypHbx

yponHefi raKxe sa$ur<cupoBaHo Ha SororpaSuxx u' caMoe rJIaBHoe, xoporuo

Bocnpo?I3BoALITc- [ [p I4I43MeHeHI4?I [apaMeTpoBl lpoqecca

KarrJIkT I4 nOBepXHO CTI{ Up LIHI4 Marorqeft xuAKocr}I'

Bce BbIBoAbI IIo ALIccepTaIII4LI coupoBo)KAaloTctr AaHH5IMLI

r4HCTpyMeHT€UIbHbIX I43MepeHI{fi, KOJII/1q9CTBeHH6IMI4 gOOTH9IUe1114flM14 vr

KOHKpeTHbrMu 3HaTI9HLIf,MLI [apaMeTpoB 3aAarILI unl4 npeAenaM[ I{X LI3MeHeHvrfl''

rrpLT KoTOpHX na6nroA€rJrcr ToT HJrr4 LrHOi4 esserr, r{To cBUAeTeJIbcTByeT 06

o6ocHosaHHocTlr 3THX BbIBOAOB U HayrrHbtx [ono)KeHufi.

,[OCrOnepHOCTb [l HOBII3Ha HayrIHbIx IIOJIO]KSld'nir, BbIBOAOB II

peKoMeHAaII[fi

Mero4rr 3KcrrepuMeHTzlJrbHoro Lr c cneA oBa:nvrfl, B Auccepralll4oHHo fi p a6ore

ocHoBaHbI Ha I4crIoJIb3oBaHI,Iu AocraroqHo xopouefi npu6opHofi 6agsr' TexHura

rrpoBeAeHlr{ 3KcrrepLIMeHToB 14 o6pa6offiz sKcrIepI4MeHT€IIIbHbIX AaHHbIX

uo4po6no oIII{caHa I4 IIpoTecTLIpoBaHa. IIolyveHHbIe aBTopoM pe3ynbTaTbl He

IIpoTLIBopeqaTilpoBeAeHHbIMpaHeeI4ccJIeAoBaHvTflM.
B AllccepralluoHHofi pa6ore A.IO. I4lrusrrx nonyqeH IIenbIfi ptA HoBbIX

r4 Bax(HbIX HayqHbD( pe3ynbTaToB.

B pa6ore BrrepBbre npeAcraBJreHbr BaxHbIe oco6eHHocrl4 KaprI4HbI TerIeHLIf,

rrpr4 B3aI4MOAeitCrsVvr KaIIJII4 C IIpI/tHI4MaIOqeft 
' 

)KI'IAKOCT6IO: rpynnbl

Karr1TnnrpHbrx BoJrH Ha rroBepxHocru rlorpyx{arcqeftct KaTIJII{' Bo3HuKaIoqI4x

rpI,I yAape BbIJIeTaIQuILIX 6pbl3r. SrcuepraueHTaJlbHo IIpocneXeHbI ycJIoBLIf,

rronaAaHllt BTopVtIHbIX 6pbl3r Ha KaIIJIIo. B raprHue pacTeKarrufl' KanJII{ no

rroBepxHocTr4 IIpIIHI4MaIoqefi )KI4AKScTI{ (xugrocru cMelunBalorqllecf,),

KOTOpag I'I3yqaeTct AJILTTeJIbHOe BpeMt, BIIepBbIe yAaJlocb cLIOTeMaTI4IIeCKU

3aperl,IcTptlpoBaTb ALIcKpeTHyIo KapTI{Hy pacnpeAeneHllf, BeIIIecTBa' BeIqecreo

oKparueH;oft Kalru o6pasyer Ha rloBepxHocrtl BeHIIa H KaBepHbI ruHefirlarble Ll

ceTIIaTbIe cTpyKTypbl. llpoclexena cBt3b reoMeTpllu TerIeHI4t c



6eapasrraepHbrMr4 rapaMerpaMrz 3a4a'ltv. SSQerr Ar{cKperlr3arJr4u He
ua6ruo4aercx [pr4 pacreKaHlrkr KarreJrb HecMeruuBaroqr4xc.rr xra4rocrefi.
flpe4noxen Qu:vruecxzfi MexaHr,r3M na6nro4aenaofi crpyKrypvrsarJvrar,
ocHoBblBarolu\uitcs. Ha yrlere 4ocrynnofi rloreHlluanrnofi rloBepxHoctrofi
gHeprr4l4, Koropalr oceo6oxAaercfl. rrpu yHurrro)Kenkru ceo6oAHHx
noBepxHocrefi.

,{ocronepHocrb u HoBr43Ha HayrIHbIX nonoxenufi ocHoBaHa Ha
nprdMeHeHr4lr Syu4avreHT€urbHbrx 3aKoHoB . $raararu rtpz rocraHoBKe 3a1a'r,
LrccneAoBa:uurfl, npoBeAeHvrur grkrx r4ccneAoBarruit n SopvrynupoBKe BbrBoAoB.
llo4rnepxAeHr{eM yKa3aHHoro Sarcra cneAyer cqr4Tarb ny6nraraqr4r4 B BeAyrrlr4x
HayrrHbx xypHanax vr a[pooarlHro paooTbr Ha MHofoqr4cJreHHbrx HayarHbrx
ron$epenrJtrflx, rrpeArronararoqyrc AeranbHoe o6cyN4enrze pe3ynbraroB
14CCNC,IIOBAIJIiILI.

Ha u 6o.n ee cyulecrBeH H bre Hayrr H bre pe3yJr brarbr, rroJryrr eH H br e Jr Hrr Ho
aBTOpOM

Bo BBeAeHrrr{ Aucceprarlzonuofi pa6oru aBTopoM rrpeAcraBJreHbr
xparrcufi aHarrLrrvqecxufi o6sop nayunofi nlrreparypbr, racarorquficr
fI{ApoALrHA}.{krKr4 BCrrJreCKa KaTIJILI npz ee ilAl]elF'r4Vr Ha nOBepXHOCTb
[pr,rHuMaroqefi )Kr4AKocrH, oupe4enen Kpyr uepeuduurrx upo6reu,
c$opvrynzpoBaHbr rlenb kr 3a4aqv Anfl, o6rexra uccneAoBa:r.uir - cno6oAHo
uaAarorqefi KarrJrr{ 14) Bo3HrrKaroulr4x trpr4 ee KoHTaKTe c rroBepxHocrbro
xr4AKocrLr, rr4ApoAlrHaMr{rrecKrax sS$enron.

B uepnofi fJraBe, nocnxrqennofi Teoperr4rrecKr4M ocHoBaM
paccMarpuBaeMbrx lpoqeccoB, ycraHoBJreHbr npocrpaHcreeHurrfi u epeueHuoft
uacurra6u AkrccvrrarrrBHo-KarrLrnnflpHbrx qBreHufi, coupoeox{Aarorur{x KoHTaKT
KaIIJIII c noBepxHocrbro )KI{,qKocrI{. llorasaHo, rITo 3TI{ uacurra6u
corrocraBuMbr c roluluuofi rrpr4noBepxHocrHoro cJro.f, 14 BpeMeHeM
(yHr4qTo)Kelr'lr'fl>> IIOBepXHOCTHOIO CJIOf,, LI3 qefo CneAyeT eaXHrrfi BIIBOA, rrTO

rrJrorHocrb noBepxHocrnofi gHeprr4r4 cyrqecrBeHHo 6oruue rrJrorHoorlr
Kr4 H err{q e c xo fi g H ep rr4 r{ ua4eHvrfl , K arr Jr Lr.

Bo nropoft rrtaee uo4po6no onr4caHbr rexHI4Ka r{ MeroAr,rKa npoBe4ennfl
oKcnepr,rMeHr€LrrbHbrx uccneAosaunir,. Anropou paspa6oraH ynpaBrxrorqzfi 6nox
Anq clrHxpoHr{3arlr4ll npoqecca Sorocr€vrKla c orpblBoM KarrJrr4, rrro rro3BoJrr,rJro
noBbIcI4Tb rorrHocrb rzsvepeuufi
gKcn ep HMeHT€rrrbHbrx uc cneA osauuia.

v orlTr,rMr-r3LrpoBaTb rrpoBeAeHkre

Kaprunrr revenrafi, o6pasyrorqvrxcfl. tlpu rlaAenuu cno6o.4Ho naAaroulefi
KaIrJrr4 B rroKorrqyrocT )Kr4AKocrb rrpeAcraBJleHbl n rperrefi rJraBe. I,Isuepenrr
cKopocrn r'uaruit KoHTaKTa KarrJrr{ v npr4lr'nvraroulefi )KlrAKocrrr t4 rrpr,rBeAeHa
3aBr4CHMOCTb Lr3MeHeHr,rr CKOpOCTLT KOHTaKTa C paCCTOrHr4eM OT rIeHTpa
KoHTaKTa. Eonrurofi r4HTepec Bbr3brBaer ror Sarr, qro cKopocrb rpaHr{rlbr
KoHTaKTa Lr3MeHrercr B rrpe,{eJrax or cKopocrLr, rpeBbruraroulefi cKopocrb 3ByKa
B BOAe, V AaJIee, CHI4}Ka.f,Cb AO CKOpOCTLT 3ByKa rrpl{ .4OCTI4}KeHr4r4 rrrTHOM

KoHTaKTa olpe.qeneHHoro pa4ryca (yra:ano 3HaqeHlle 27*10'' cM, B Haq€ue



rrrrHo KoHTaKTa r4MeJro pa1kryc 6*10-a crvr). florasano, rITo rloBepxHocrHaf,
oHeprrl;r KoHrleHTpr4pyercs. B y3KoM KonbIIe LI 3areM rpancSopMllpyercf, B
Kr,rHerr4rrecKyro gHepruro HoBbrx KoMrroHeHToB TerleHufi. s Bvr4e 6pu:r u crpyit.
llpra sroM BHoBb o6pa:onaHHbre 6pusrz npl4 orpr4rlareJlbHblx 3HarIeHLIrx
orHocr4TeJrbHoro rcoeQ$zqr4eHTa noBepxHocrHoro Har.a)KeHl{f, rlonaAalor Ha
noBepxHocrb trcxoAnofi KarrJrLr, upuqeM qI{cJIo yAapoB 6pusr o rloBepxHocrb
KanJr?r pacrer c yBenzrreHueM pa3Hocrlr roeQSuqIzeHToB noBepxHocrHoro
HarffKeHkrs rauru u rrpr4HplMarorqefi xLIAKocrI{.

Eolruroe [pr4KnaAHoe 3HarreHr4e LIMeIor pe3ynbrarrr .rerseprofi rJIaBbI, B
roropofi AerEIJrbHo Bu3yanu3l4poBaHa rlpocrpaHcrBeHHa.fl crpyKrypa
pacupeAerrenvrfl BerrlecrBa oKparrreHnofi ranru B rIpIlHIlMaIouIefi xuAKocrl{.

,{oxa:ana [pnHrlLTnvralrbHafl pa3Hurr\a Me)KAy cMeIrrI4BaIorIHMIzcq v
HecMerrrnBarorllrMr4cr )KLrAKocrrMr,r KaTIJII4 kr npunuuarotqefi xn4rocru. B

rrepBoM cnyqae o6pa:yrorcs qerro BbrpaxeHHble JlllHefrqamre crpyKTypbl, Bo
BTopoM paclpeAeJreHr4e BerrlecrBa 6oree pa3MblToe, a qLIcJIo 6pusr
OKA3bIBACTC' 3AMETHO MEHbIIII4M.

Kar saxHoe Aocrr4xteHr,re, orpaxarcqee KonI4rIecrBeHHbIe coorHoIIIeHkIt
Me)KAy SKCnepEMeHT€UrbHbrMr,r AaHHbrMrI kr napaMeTpaMl4 3a4aqr4,
[peAcraBneHHoe B n.mofi rJraBe avcceprar\w, cneAyer orMerl4Tb rpa$rarcz
r43MeHeHr4r I{ucila flpycoB v oTHorIIeHI4.g paALIyCOB IIeHTp€LnbHOfO rrflTHA Vr

KaBepHbr B 3aBlrcr4Mocrrl or rrrrcJra OHesopre (Pzc. 5.11). AnaroruqHo cneAyer
orMerr,rrb r4 pe3yJrbrarbr, rrpeAcraBJreHHble na Puc. 5.5, B Koropblx rrl4cro

{pycoB Lr rrr{cJro, xapaKTepH3yloqee uenocrHocTb KOJIeII, oTpoKaIoT
3aBrzcr4Mocrb or .r'uara Be6epa.

3HaqrlMocrb AJrfl HayKrI Ir [paKTrIK[ rtoryqeHHblx pe3yJlbraroB
llonyuenHbre B Ar4cceprarlnr4 pe3ynbrarbl c oqeBl4AHocrblo rlpeAcraBJlflIor

nayuurrft r4HTepec Lr Moryr cnyxr4Tb ocnoeofi Artx IIpaKTLITIecKHX npznoNeHIaft,
B rracrHocrr4, B cy4e6no-MeAlTrlr4Hcr<ofi gKcrleprl43e. Cne4yer iloAqepKHyrb
HayrrHo-MeroAlrr{ecKoe 3HalreHrae srruorHeHHofi pa6oru, cBr3aHHoe c
rrocraHoBrcofi saAaqLr Aer€LJrbHoro r4ccne.qoBaHvrfi. rlpoqecca coyAapeHns. Karrlrvt,
cocrof,rrleit us oAHoro BerrlecrBa c rloBepxHocrblo )KI4AKocrI4, cocro.flrueft zs

Apyfofo BelrlecrBa.

3aNre.ranuq

orrpeAenrrculr4e ycJIoBHf,
r4Tore 6stru [ocrpoeHbl
qncer One:opre (Puc.

oTMeqeHa KoppeJI.[III4t Mexqy
v ApyrkrMn 6e:pa:nrepHhlMl4

Teu 6onee, rrro Ha c. 84 nprane4eu

1. B 4Iacceprarll4oHnofi pa6ore ycraHoBJIeHbI rplarepuu \o4o6us. (c. 30),

5.11), Be6epa (Prac.5.5) v KpI{repvLI

o6pasonauur KoporKl4x noBepxHocrHbrx BoJIH B coorBercrBvrvr c

orHocr{TeJrbHbrM rcosSSuqLIeHToM rloBepxHocrHoro Harfl}KeHr4fl. R..

OAnaro B BblBo.qax He
o6HapyxeHHbIMLI eQSercraura
rrapaMerpauu: Re, Fr6, Bo, Cau.

gKcnepr4MeHT€LrrbHbrx uccneAoBarruit. B
3aBr{cLrMocTH lII4Cna f,pycoB crpyKryp or



Auarra3oH ux r{3MeHeHr4r rrpu tIpoBeAeHHH sKcrIepI{MeHTarIbHbIX
LlccneAoBaHuir.. Cne4yer rvr r43 3Tofo, rrro oTLI -v.vcra He BJII4.aror Ha
pe3ynbTaTbr sKcnepuMenroe?

2. Ha c. 36 repeA ypaBHeHuevr (1.13) ccunKy Ha pa6ory [97] cneayer
r.r3MeHr4rb ua [109].

3. (Dopua 3arrvrcu cr{creMbl ypanHenufi (1.1) rpe6yer HeKoropblx
rrof,cHeHkrvr, cBfl3aHHbIX c MoAenbHbIMI4 npeAcTaBJIeHI{tMLI aBTOpa O

npouixogrqzx [poqeccax. (Cle4yer orMerl4Tb, rITo oKoHqareJlbHat

Sopvra 3arrr4cvr cucreMbl ypannenufi MareMarlI.IecKofi Mo.qenLI
paccMarpzeaelaofi 3a4arryr (1.13)-(1.16) HarrvcaHa roqHo v He
Bbr3brBaer corranenufi ).

4. K co)KaJreHuro, pflp. SororpaSufi rrccneAyeMbrx [poqeccoB He
uacnra6a Kaprr{Hbr.c oAepxr4T y Ka3aH'ufl, f e oM erpl{qecKof o

orMeqarorcr crplrMepu (nonocr{arble crpyKrypu). Bosru4Kaer Botlpoc

o6 zx Srasuvecroit uurepnperarlrzr{: f,BJrrrorcfl rrvr oHkr MrlKpocrpyflMr4
)KLrAKocrLr urv cneAaMI4 (TpaeKTopr4flMvr) ABIDKylIInct Kanenb npl4 I,IX
perr4crparlutr c oKcrIo3LIIIueir 114000 c?
BosNaoxHo, AJrfl oTBeTa Ha Bonpoc cneAyeT cAenaTb KolHqecTBeHHyIo
orIeHKy.
B pa":4ene (OcHoBHbIe pe3yJlbrarbl I4 BbIBoAbI)) TeKcr rperbero rlo

cqery rryHKTa cJleAoBano 6u upeABapnTb cJloBaura: <llpkr nareHm
KarrJrr4 Lr co[pr{KocHoBeHl,Iz e€ c [pI4HI4MaIoqeft uoeepxHocTblo...)).
I4llcrarae HerroHf,THo, o udtu coocrnenuo z.4er peqb.

B roM )Ke pa3Aene reKcr BbIBoAa B ceAbMoM nyHKTe cneAyer
LrcnpaBvrrb. B rIepBoM rlpeAnolrenvru <<Berqecrno KaIIJITI,

cMerxkrBarouleec[ c xtI{AKocTtMI4 KaIIJTLI I4 npl4HllMarorqefi cpeAbl...)

BTOpI'IrrHOe yIIOMLIHAHVI9 CJIOBa (KaIIJILI)> npeACTaBI.seTCs LI3JIIIIIIHI4M H

3arpyAH{roql4M IroHIaMaHHe BbIBOAa.

B 4u ccep r arJvrv uMerorcr reKcroBble o rreq arKI.'I.

O6qaq xapaKTeprcr[Ka pe3yJlbraroe paOoru

Cogepxanue Aucceprar\vrr4 B 4ocraro.rrrofi crerleHz orpaxeHo B

ny6lurcaryunx aBTopa, BKrroqaf, r4x neo6xo4rauoe qucro B vr3p:a:r.nflx,
peKoMeHAoBaHHbrx BAK p^nfl [peAcraBJIeHI{f, MarepLIiLJIoB K 3aIqIlTe

ALrccepraqvfi, rr,troroKparHo o6cyN4anocb Ha poccuficrcvrx 14 Me)KAyHapoAHbIX
HayqHbrx roH$eperulkrqx.

AnropeQepar Arrccepralluu coorBercrByer ee coAeplnaHulo.

,{ucceprarlr4oHHas pa6ora [peAcraBJl.ler co6ofi 3aBeplrreHHoe HayrrHoe

LrccneAoBaHlre. Vxagannrre 3aMerraHI4r He orpa)Karorcs Ha o6rqefi

rroJrolrrrrenrnofi orIeHKe srofi pa6orrr.
lloryuenHrte pe3ynbrarbl tBJr-alorct

npeAcraBr.sror necounennrrfi nayunrrft

$ororpaSura B Avracepraquonnofi pa6ore

5

6 .

7.

5. Ha Sororpa$nrx, Surccupyrculllx nu6poc 6pusr (nanpravrep, c. 68),

HOBbIMH, AOCTOBepHbIMI4 U

r'rHTepec. Mnoro.rzcJleHHble

Moryr cny)KHTb nperpacnofi

8 .



r4nnrocrparJkrefi Anfl 6y4yrqux reoperllrrecKllx I4ccneAoBauuit, cuoco6crnyx

pa3Br4 Tlrrc Ho BrIX Hanp aBJI e rrufi. s rI4ApoAI'IHaMI4 Ke.

Marepualsr ALTcceprarlr4rr MoryT 6rrm ucIroJIb3oBaHbI B

yHr4BepcurercKr4x y.re6nux Kypcax ro rI{ApoAI,IHaMLIKe, Mereoponorvrvr,

Te op erl4r{e cKI{M o cHoBaM xLIMI{qecKLIX TexHolorufi .

C.urraroo qro [peAcraBJreHHaa pa6ora yAoBJrerBopfler rpeOonanunvr

n. 9 ilocraioB;eHuq [panureJlbcTBa poccuficrcofi @e4epaquu oT 24
'cenra6pr. 

2013 r. Nb 842, MocKBa' <<O nopnAKe rlprcyll(AeHnfl yqeHblx

crenenefi>>, 11peAbqBrqeMbrM K KaHArIAarcKrrM ALIccepraIIrIflMr a e€ anrop,

ll.nrunux Angpefi lOprennu, 3acJIyrCnBaeT rlprcyxAeHl{fl eMy yueHofi

crerreHu KaHAuAara Qusuno-vrareMarlrqecKl{x HayK rlo cfleqlraJlbHocrlr

01.02.05 - MexaHLIKa ?I(rltrKocrlr' ra3a I{ rIJra3MbI.

.{or<rop Svtsnro-vtareMarl4qecKl4x HayK, .., tt
npogeccop 
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lloAuracr Vpvranveesa C.@. 3aBgPryoir :' ' l';

Y.reHnfi ceKperapr I,IMex yIqP.AHi ' i .-
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Ypuanueen Caug @e4oPonnu
noqron ft a.upec : 450112, YQa'
y.rr. ApxureKrypHaqr Aotr 20, rcn. 17,
reredon : +7 -927 -233-99 -02,
e-mail: said@anrb.ru
ruecro pa6orrr: OI-EYH I4ncruryr MexaHrrKrr ranr. P.P. MasIIOrOsa

Y$unrcrcoro HayqHoro IIeHTpa Poccraficrofr arcaAenrurr HayK'

.{o JrxHocrb : r.u annrrft nay'rnrrfi corpyAHlrrt
3aBeAyroqnfi la6oparopuefi <<Mexanur<a .uu919!a3nblx 
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pMaHr{eeB C.O.
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