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O@I4UI4AJIbHOIO OIIOIIEHTA
KaHAr4Aara rexHltrrecKlrx HayK, npoQeccopa JIe6eaesa Barepzx AlercaHApoBlIqa

Ha ArrcceprarllroHHyro pa6ory Carvry.nr Apr6rvra lennaAbeBlrqa <<llosblureHlde

KaqecTBa rroBepxHocrHofo cJro[ AeraJren TaHfeHqu€uIbHbIM ynbrpa3ByKoBblM

sogAeficrBr4eM rrpn rroBepxHocrHoM 4e$oprr,rupoBaHllu), [peAcraBneHHylo Ha

cor4cKaHr4e yreuofi crerreHrd KaHAr,rAara rexHl{qecKl{x HayK rlo crrequaJlbHocrz

2 . 5 .6 . TexHonorufl. vrarrruuo crpo eHI{t.

1. ArcryaJrb Hocrb reMbl ArlcceprallrtonHoro lr ccJreAo Ba H rrfl

ConpeueHHoe MarrrktHocrpoeHvrfl. xapaKTeplrcyerc.f, IIrIapoKI4M npI4MeHeHI{eM

4eralefi, Lr3roroBJreHHbIX vrg MeraJrJroB u clJIaBoB, o6laAaroulux nrrcorofi

rrJracrr.IqHocrbro, TaKrrx KaK MeAb, amovznufi, JIaryHb. [ttt coxpaHeHl{rl

pa6orocnoco6nocrvr srvrx Aeraleft B ycJI BLrflx gKcnJlyararlnv ux rloBepxHocrHble

cJror{ AoJrx(Hbr o6naAarr coorBercrnyroqefi npoqHocrbro Lt KaqecrBoM, Koropble

o6ecneqzBarorc.f, Ha cra4laur I{3roroBJIela.vtfl"- rlyreM rIpI{MeHeHLITI MeroAoB

orAenorrHo-ylpoqHnloqefi o6pa6omu.

IrlcnolrgoBaHr4e 4nr erofi rleJrr4 c rrlecrByloqux MeroAoB noBepxHocrHoro

lJracruqecKoro 4eQoprranponanzx!l u, B qacrHocrll, ynbrpil|ByKoBofo

aBTopoM, He roJrbKo ne cuoco6crBoBzrrrr{ non1nreHulo Aonx<rroro rexHonorl{tlecKoro

[racruqecKofo 4eQoprraupoBaHr{.rl, KaK cBLIAereJIbcrByer aHanLr3, npoBeAennrrE

yupounxrcqeft

e$$erua, a Aaxe Hao6opor uplrBoAlrnu K ero yxyAIueHI4Io. B erofi cBfl3vI,

pa":pa6orxa vr coBeprueHcrBoBaHue rexHoJlofl,tqecKux MeroAoB orAerorlHo-

o6pa6orrur rloBepxHocrHbrM rIJIacrI4qecKuM 4eQoprvrnpoBaHueM,

o6ecne.rlrBaroulrx e0Qerrunnoe rroBbrrrreHue KaqecrBa rloBepxHocrHoro cJlo.f,



Aerarrefi MaIrILtH, Lr3 ToBneHHbIX I43 MeTaJIJIOB LI CrnaBOB, O6naAaIOrII{X BbICOKOfi

nr acrlrqHo crblo, flBIrfler c fl . Be c bM a aKTy€uI bH ofi sa4a''refi ,.

,{zccepraqlloHH€ul pa6ora Canrylr A. f. rocBtIIIeHa paepa6orxe vr

LrccJreAoBaHLrK) sQQerrznHofi rexnoJrorzu SopvrupoBanLrs. rloBepxHocrHbrx cro6s

C rrOBbrrrIeHHbrMr.I MLTKpOIeOMeTpI4qeCKI{MI4 U SUSuxO-rUeXaHI4rIeCKLlMI{

xapaKTepucTI4KaMLr Ha AeTanflX Vr3 [IaCTLrrrHbX MeTaJIJIOB I4 CnJIaBOB MeTOAOM

ynbrpa3ByKoBoro noBepxHocTHofo rrJracrr4qecKofo 4eQoprr,rupoBaHllf, (y3IID.

2. HayvHafl HoBrI3Ha lrccJreAonaHnfi

Anroponr Aklcceprallzonnofi pa6otu TeoperurrecKLl o6ocnonana

sQQercrznHocrb rpuMeHeHrrr raHreHrluamnofi cxeMbl y3lIA 4nr QopnavpoBaHLTs.

cra6ulrsoro KaqecrBa rroBepxHocrHoro cJlo.l, xapaKTeplI3yrc[Ierocq HI43KLIMLI

lapaMerpaMLr rlepoxoBarocrr4 Lr rroBbIIueHHbIMI{ Quauro-vtexaHl4qecKI{MI'I

cnoftcrsalru Ha AeraJrrx, BbrrroJrHeHHbrx Lt3 IrJIacrrIqHbIX MeTaJIJIoB 14 crIJIaBoB.

B 4ucceprarlkToHHofi pa6ore aBTopoM paepa6oraHa MareMarl{qecKat MoAeJIb

SoprvrzpoBanufl, rouorpaQkrr{ rroBepxHocrl{ npu Y3fI[ rlo raHreHIlualrHofi cxeMe,

f{LrrbrBarorqafl BJrLr Hrae ucxognofi rn€pAocru o6pa6aruBaeMoro v'utepr4ana Lr

uepoxoBaTocTlt noBepxHocTLl, KrrHeMaTr{rrecK[e 14 ALIHaMI4[IeCKLTe napaMeTpbl

3. [ocronepHocrb rroryqeHHbrx pe3yJrbraroB Lr crerleHb

o6ocHonaHHocrrr HayqHbrx no.uoxenufi, BbIBoAoBr peKovrenAaIluftt

cQopuy.rrrpoBaHHbIx B ArlcceprarIuoHnofi pa6ore

,{oCronepHocTb pe3yJIbTaToB HayqHbIX LlccJleAoBattuit, peKoMeHAa\ult V

BbrBoAoB o6ocnosrrBaercr reM, rrro pa6ora 6azupyercfl, Ha Syu4aueHT€uIbHbIX

HarlHbrx noJroxeHlr.f,x TexHoJIorkrI{ MaIIII4HOCTpOeHLI', npLIMeHeHLIt

ynbrpasByKoBbrx role6anufi n rexnoJrorl{tlecKrIx IIeJItx, Qzszrl{ TBepAoro reJla,

Teoperr4qecrofi MexaHr{KLr, Teopw lpoqHocrl4 vr ynpyrorlnacrz'recrofi

4eQoprraaqnn, MexaHrrKlr noBepxHocrHoro rrracrllqecKoro 4eQopruupoBaHI{fl,

o6pa6orr<n.

Te op kr rr [n aHlrp o B a]FiLrs, 9Kc neprrMe HTo B rI M aTe M aTprq e c roft cr aTvcTuKvr.



TeoperuvecKlle 9KCrrepuMeHTaIIbHbIe pe3ynbTarbl rloJrrreHbl

rrpr{MeHeHrreM coBpeMeHHoro gKcrrepzMeHTaJlbHoro o6opy4oBaHvrfl., nporpaMMHbIX

KoMrrJreKcoB, KoHTpo bHo-r{3Mepr4Tenbuofi anuaparypbl I{ MeroAoB crarl4crl{qecKol'I

o6pa6orxz AaHHbrx.,{ocronepHocrb pa6oru noATBepx4aercfl. cxoALIMocrbK)

TeopeTlrrrecKlrx 14 gKcrreplrMeHTaJrbHbrx AaHHbIX, a TaK)I(e BHeApeHI4eM VIX B

yre6Hufi flpoqecc npu [oAroroBKe 6arananpoB LI MarllcrpoB rro HarrpaBJreHulo

15.03.05 v 15.04.05 "KoHcrpyKropcKo-rexHoJroruqecKoe o6ecneqeHue

MarulrHocrpor.ITeJlbHbrx nponano4crn"; aKTaMLr o Bo3Mox(Hocrkt LIcnoJIb3oBaHLrl'

pe3ynbTaToB AuccepTarluoHHofo LrccJreAoBa[Vfl. Ha npoMbIIIIJIeHHbIX IIpeAIIpU'TUS)K

Ans. o6ecue.reHz.f, cra6zlrnoro MlrKporeoMerpl{rlecKoro cocrotHllt KoplycoB

rerrrroHalpyxeHHbrx CBII ycunllrenefi vroulno crll (AO " HII O lilnmilLH3uK " ),

TLrraHoBbIX ITIToKoB (AO "Anuaarperar", n Cavrapa).

flparrzuecKrle pe3yJrbrarbr trccneAosaHuiL n nonnofi crerleHrl paccMorpeHbl

14 o6cyx4enrt Ha Bcepoccllficrlx vr MelKAyHapoAHbx HafIHo-TeXHI{qecK[X

OcnOsHrre HafIHbIe IIOJIO)KeHLITI B 4OCrarOunoft CTeIIeHIaronQepeHIILI.f,x.

oTpax{eHbl B 1,9 uy6luraquxx, B ToM rILIcne 3 B peqeH3l{pyeMblx Hayr{Hbx

x(ypHaJlax, BXoAIITII{x B nepeqeHB BAK, 3 ty6trnrcal;.uu B vr3raHusx,

lrHAeKcLIpyeMbIX B MexAyHapoAHbIX 6azax Scopus u WoS.

4. Hayvuaq r rpaKTlrqecKafl IIeHHocTb AlrccepTalryIoHnofi pa6oru

,{zcceptaqqloq1ry pa6ora I{MeeT 11paKrl{qecKylo v Haf{HyIo IIeHHocTb'

Haylrrax IIeHHocTb [peAno)KeHHbIX aBTopoM peKoMeHAa\uit' 3aKltrcqaeTct B

TeoperlrrrecKoM o6ocnonaHr4lr rrpIlMeHeHLIt y3IIA rlo raHreHtlzalrHoft cxeMe AJIfl

o6ecue.{eHrr.f, KaqecrBa rroBepxHocrHoro cJlot 4eraleft, BbITIOJIHOHHbIX vr3

rrJracrlrqHbrx Mer€rJrJroB rd crrnaBoB; Aocru)KeHvrkr, rrpvr oAHonpoxoAnofi o6pa6offie,

p uBnLIqHbIX c orleTaHufi ynp ouHtroqero LI BblrJlaxuBaloulero e S Q erron'

AVTCC9PTATMI.I C TIOMOITIbIO MOAenI{poBaHLrs, ycraHoBJIeHbI:

noBepxHocrll nqu Y3IIA roQopuzpo BaHvrfl. ronorPa$nu

cxeMe, f{LITbIBaIouIue oTHoCkTTeJIbHOe SaSonOe cMeIqeHPIe

AnroPott't

3aKOHOMepHOCTII

TaHreHuLIalurofi

coceAHLrx cJreAoB o6pa6orrr4, BerrtrqvrHy yrna B Yno4a rone6anzfi oTHOCZTeJIIHO



BeKTopa cKopocrLr rJIaBHofo ABI{}I(eHI{.f,, rIo3BoJILIBIIrue pa3pa6orarb

MareMarLrrrecKyro MoAenb Qoprr,rupoBanqrs. rouorpa0uu [oBepxHocrLT l.era;lur nplr

ynbTp a3 ByKo B oM II o BepXH o cTH oM [I acTl{qe c KoM 4 e Q optuu p oBaHuvr.

3Haqrzuocrr noJIf{eHHbIX concKaTeJIeM pe3ynbTaroB Anfl npaKTuKI4

3aKrroqaercf, B paspa6orKe ycrpoficrsa Alrfl, peantrca\vv rpoqecca Y3|I! uo

TaHreHrlkraJrbHofi cxeMe; anroplrrMa yrlpaBneHr4fl, TexHoJIorLIrIecKLIM rlpoqeccoM

WnA rro raHreHUr{€rJrbHofi cxeue Lr rexHoJIorI{qecKVX peKoMeHAalluf,x rlo ero

[pprMeHeHvrro Anfl, o6pa6oxr4 ilracruqHblx MeTaJIJIoB u cnJIaBoB, rIo3BoJItroULTX

onpeAenrrb 3HaqeHLrfl TexHolorvqecKllx pelrkIMon o6pa6orKtl, o6ecnequBaroqux

Ao crrrxreHrae rpe6yeMoro co crof, Hlrrr o6p a6oraHHhIX noBepxHo crefi 4eranefi .

5. Oqenrca coAepxaHrlfl I{ cooTBeTcTBre ArlccepTallr[ ll anropeQepaTa

ycraHoBJreHHbIM rpe6onanunu

AnropeQepar AocroBepHo orpax(aer coAepxaHvre 4l4ccepralluu. Hayuuat

pa6ora cocror{T r.I3 BBeAeHvrs, rrflTl4 rJraB, 3aKJlroqeHr4fl, vr c[llcKa nllTeparypbl.

.{zccepraqurr r43JroxeHa sa203 crpaHrrrlax, coAepxur 5 ra6lul!-,127 pucynron u 6

npr{noxeuuft. B pa6ore [peAcraBJreHbr cneAyroqlle MarepI4aJIbI IrccJIeAoBaHI{t:

1. Jftareparypnrrft o6sop, cocraBJrennuft Ha o HoBaHLIt4 rlpoBeAeHHoro

a1alrnga Haf{Ho-Te HlrqecKofi nureparypu, [ocBtIrIeH o6ecue'reHllrc KarlecrBa

rloBepxHocrHoro cJrof, 4eralefi MaIIrzH rloBepxHocrHblM rIJIacrI{qecKI{M

4eQoprr,rrapoBaHzeM, rro3BoJrlrnruufi aBTopy apryl\deHTllpoBaHo nrt6parr I{ Haf{Ho

o6ocnonarr B KarrecrBe sau6oree e0QenrunHoro MeroAa orAerorlHo-

ylporrHsrorqefi o6pa6otrv 4eranefi, r43ro aBJII4BaeMbIx I{3 rIJIacrI{aIHbIx Marepl4€uloB

ra crJraBoB, MeroA raHreHrlLraJrbHoro y3lIA. Ha ocnone arpuopnofi nuQopMaIILII4

orrpeAeneHa IIeJIb usa1avttr LlccJleAoBalaufl. (rnara 1).

2. I4groNenrr reoperrdrrecKoe uccneAoBaHvre Blrvrfl:atTs. cxeM y3IIA Ha

QopvrzpoBaHr{e rouorpaQuu noBepxHocrHocru. PaccvtorpeHbl KI{HeMarrrrIecKI4e

oco6eHnocrlr pa3nrrHbrx cxeM ynbrpa:]ByKoBoro noBepxHocrHoro rrflacrllrlecKoro

4e Q opl,rupoBaHLrr. llpe4noxeHa MoAenr S oprr,rzpoBaHrrt ronorpaQ v LT noBepxH o crll

rrocJre y3lIA no raHreHqualrnoft cxeMe (mana2).
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3. flpe4cranneHo rexHoJrorkrqecKoe u MeroAkIqecKoe o6ecne.reHue

3 KC rr ep r.rM e HT €ulb HbIX I'I C Cn eAO SaLr:/'iir ( rn an a 3 ) .

4. llpone4eubr riccneAoBaHu.f, reoMerpr{qecKoro cocrotHllf, rloBepxHocrl4

rrocrre Y3IIA (mana 4).

5. flpzneAeHbr pe3ynbrarbr gKcrrepzMeHTaJIbHbIX uccneAoBauvrvr BnuflHvrfl

y3lI,II 11o raHreHrlzalrsoft cxeMe Ha MexaHI{qecKI4e v sKcrIJIyaraIIuoHHbIe

csoficrsa rloBepxHo rHoro cJlot Aeranefi (urana 5).

C uocrasreHHbrMr4 n pa6ore qenbro u 3aAaqaMI{ coucKareJlb crrpaBulrcfl

rroJrHocrbro, a rpeAcraBneHHat pa6ora flBlrflercfl.3aBeprueHHofi. CleAyer orMernrb

crpyKTypHo-JrorlrqecKyro qenocrHocrb pa6oru 14 apl-yl\4eHTupoBaHHocrb

ocHoBHbIx BbIBoAoB LI peKoMert4a\uit uo pa6ore.

6, 3alre.raHus u rrorIteJlaHrlfl IIo Al{ccepTaqnonHofi pa6ore u

anropeQepary

Orueqas AocroLtHcrBa AlrcceprarluonHofi pa6oru, neo6xoAuuo raKxe

yKa3aTb ee HeAOCTaTKLI I4 CAenaTb 3aMeqaHl{.u.

1. B pa6ore paccMarpvrBaercfl. BJrlr-f,Hue V3nA rlo raHreHIlualrnofr cxeMe Ha

KaqecrBo QopuupyeMoro B rrpoqecce o6pa6orKl4 noBepxHocrHoro cJlo-fl, Koropoe

xapaKTeprrcyercf, reoMerpurrecKlrMr,r kr Quszro-nrexaHlrrlecKLIMrl napaMerpaMu.

3roft TepMLrHoJrortrLt HaAo 6ulo 14 nplrAepxflIBarbcf,. Heuon.flrHo Ant qero B TeKcre

BBoArrcr pa3Hbre ilolflTufl; MlrKpol'eoMerpl{qecKl4e vr Szszrco-rrrexaHl{qecKue:

xap aKTep vrcrtrKvr, rr ap aM erp u, c no fi crBa, c o cro xrtne?

2. Anropy cJreAoB€rJro 6u qerqe o6ocronarr o6rerr o6pa6orxn. BeAr sce

MeraJrJrbr vr crrJraBbr f,BJrflrcTcr rracrurlHblMl{. flo.revry B KaqecrBe Kpvrepvl

rrpr{H.f,ra rBepAocrb Ha ypoBne HB : 150?

3. B KarrecrBe sana.|{v uccneAoBa;Huit BbIIBI,IHyra sal:acra nrt6opa

parlr{oHzrJrrnofi cxeMbr ynbrpa3ByKoBoro rroBepxHocrHoro TIJIaCTLIqeCKO|O

4eSopuupoBaHulr 4nx o6pa6orrcz Aeranefi LI3 IrJlacrrlrlHbrx MeraJrJIoB LI ctIJIaBoB.

flo cyru n pa6ore perlb v1er o coBepIreHcrBoBaHLIu cxeMu Y3fI[.



4.8 pa6ore vr aBTopeQepare orcyrcrByror rIpeArIocbIJIKkI, tBnf,rolquect

6 asoir, AJII BbIIroJIHeHI,I.f, upone4euHblx rlc cJle4onanuft .

5. B pa6ore aBTop Lr3Jrr{ruHe yBreKcs pacKphITIleM npLIMeHteMbIX MeroAoB

IIIIA u napaMerpoB, xapaKTeplr3yroqux Kaqe crBo noBepxHo crHoro cJlo.f, .

6.kltulocrprlpyr pe3ynbrarbr gKcrIeprIMeHT€uIbHbx I{ccneAoBantuit, He

cJreAoBaJro lrx LrcKyccrBeHHo crJra)KrlBarb. Tar, uanpuMep, Ha pl4cyHrce 5.10 e

pe3ynbTaTe curaxruBaHrre [orBr{Jrc.f, 3Kc pelvrylvl, KOTopbIfi rpe6yer o6lxcne]F^uit.

Xors Qarrn.recKz ero Her.

7.VIs orwrcanufl. npoqecca y3lIA HetcHo

AaBneHue LIHAeHTOpa C AeTanbK), aMfIJIuayAa kr

cBr3 aHbr c rap aMe rp au:a Kaqe crBa Q opvu.tpyeMoro rloBepxH o crHoro cJlo-f, .

8. Anrop upz o6ocHoBaHr4r4 rrepcrreKTr4B 4vrccepralll4oHHoro zccJle4oBaHvrn

orMeqaer: krMeer 11p KTprqecxuitlr HayrrHbrfi uurepec ycraHoBneHl{e palluoHzulbHblX

rpaHr,rq nprMeHlrMocrra AaHsofi cxeMbl yJlbrpa:iByKoBoro 4eQoptntltpoBaHlllf,, rlo

cpaBHeHrrro c V3II[ rro HopMaJrrnofi cxeMe. I4urepec He Moxer 6rrm ocHoBaHI{eM

AJrr [epcrIeKTLlBHOf O LICCJIeAOBaHLT-f,

7. 3arc.n rorreH[e o coorBercrBrr rr Arr ccepralu I{ aBTopeQepara KprlrepHfl M

<<IloloxeH uq o [opfl A Ke rr p [cy?r(AeH rrfl yu€Hrtx creueHe[>>

.{ucceprarlr{oHHzur pa6ora Ha reMy <<llonrnueHl{e KarlecrBa noBepxHocrHoro

TAH|EHUI4ULIIbHbIM ynbrpa3ByKoBblM sogAeficrBlaeM rrpvr

rlpeAcraBJlter co6ofi HaYr{Ho-4eQoprr,rupoBaHI{u>

rcnaluQzrcarluoHHyro pa6ory, B Koropofi sa ocHoBaHI4LI npoBeAeHHbIx aBropoM

r4ccJre,{oB atuitL13JroxeH6r HoBbre HaflHo-o6ocnosaHHble rexHurlecKue pernelJvrfl' kr

paspa6orrz, r{Mercrrll{e olpeAeneHHoe 3HaqeHI,Ie Anfl pa3BvITUs

MarxlrHocrpolrreJrbnoft orpacJrr{ B o6racrz orAerotlHo-ynpoqruilorqefi o6pa6orru

Aeralefi vr3 nlracrvrllHblx MareprlzuloB LI ctIJIaBoB.

Tervra Aucceprarlktr4 flBrrflercs. arryanrnofi, a non1^leHHble pe3yJlbrarbl

o6na4aror nayrHofi [paKTlrqecrcofi 3HarILIMocruo. fIpeAcraBJIeHHbIe pBpa6orxra

[epcrreKTuBHbr Ant rrpaKTr4rrecKoro upuMeHenvtfl,kI MoryT 6rrrr ucrIoJIb3oBaHbI B
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KaK ycTaH aBlrr4BAerct KoHTaKTHOe

qacrora ero rore6anufi Ir KaK oHll

cJro.f, .ueralefi

noBepxHocrHoM



KarrecrBe ocHoBbr Ins, pagpa6orrz parIkroHzIJIbHbIX rpaHI{II npI'IMeHuMocrI{ Aannofi

cXeMbI ynbrp€BByKoBoro 4eQoprr,rupoBaHut 11pu oTAenoqHo-yrporlHsroulefi

o6pa6orr<e Aeranefi pasnuuuofi Qopvru v3 puBHoo6pasurx KoHcrpyKIII4oHHbIX

MaTepLI€lJIOB.

Marepual AvIccepTaI\LII4 I{3JIoXeH AocTaTOrIHo IIeTKO' CTpyKTypLIpOBaH'

Co4epxanne Alrcceprarluu B nonHofi creneHll orpax(eHo B orIy6JIIlKoBaHHbIx

HarrHbx pa6orax.

lucceprarlr{f, coorBercrByer KBanr4OrIKaIII{oHHbIru rpe6on aHr4AM rrynxra 9

((fIonoxeHIl.g rrpHcynqeHvrvr YqEHHbIX CTEIIEHELI), yrBepxAeHHofo

rrocraHoBJreHlreM flparurenbcrBa Pocczftcrofi Oe4epaquu Jfq 842 or 24 ceum6pt

2013 D a ee aBrop - Cauy"rrs Apr6u lenHaAreBrrq - 3acJryxuBaer rlpllcyxqeHl4e

yrenofi crerreH1r KaHALrAara rexHr{qecKLIX HayK rlo c[eqLI€lJIbHocrI4 2.5.6.

Texn ol o r Lrt MarrruHo crp o e HI{.f, .

OQuqnanurtft orrloHeHr :

KaHALrAar rexHLIqecKI4x HayK (cueqzalbHocrb

05.02.08 - Texnonorl4t Malul4HocrpoeHn-a),

upoQeccop, LI. s. 3aBeAyroqero rcaSe4pofi

<<MerauopexylrlkI e craHKu LI kT HcrpyMeHTbI))
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