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Ha Ne

oT3brB BEAyrrIErr oprAHr43Arlr4r4

dreAepa.n b Ho ro rocyAa pcrBeH H oro a BToH oM Ho ro o6 paso nareJrb Horo

yq pe)rqeHHfl Bbrcrrero o6pa:onaHun
(Ca M a pcKlr fr H a uuo HaJrb Hbtfi ucc.ueAoBareJr bcKu fi yHu Bepcr{Ter

HMeHr.r aKaAeMr.rKa c.II. Kopo.nena>>

Ha Ar{cceprarlHoHHyro paoory Cauy.nn Aprdvra leuHaAbeBrrqa
(flo BbI ilr eH rr e Ka qecrBa rloBepxHocrHoro croq AeraJrefi Ta H reHuuaJr b H brM

yJI brpa3 ByI{o B bI M B o3Aefr crB I{eM rI p n IIo BepxH ocrHoM AeQo p M r{poBa H H r.r>>,

npeAcraBJreIrHyIo Ha col{cKaH[Ie yudHofi cTerreHH KaHAr,rAara TexHr.rqecKrrx

HayK IIo HayqHofi c[equaJrbHocrl,I 2 "5 "6, Texuo.nornfl MarrruHocrpoeHr{fl

Anrya.n rHocrr, TeMbI r{ccJreAoB anufl.

B Hacrof,IIlee BpeM.t p.Irfl rroBbrrrreHn.f, oKcnJryarar{r{oHHbrx cBofiarB

orBercrBeHHbIX Aer€Lnefi MaIurIH vr MexaHH3MoB rul4poKo r4crrorrb3yera-f,

ynpoqHeHHe [oBepxHocTHbrM rrJracTr4qecKuM AesopMr,rpoBaHr4eM, co3Aarou]lrM B

roHKoM rloBepxHocrHoM cJloe (nC) cxl4Maroqr4e ocrarorrHbre HanpflxeHnx (OH),

a raKxe rpe6yeMble Ml4KporeoMerpr{qecKr4e ra Sz:uro-MexaHr{qecKr4e cBoficrBa,

o6ecne'{zBalouue rIoBbIIueHI4e HaAe)KHocrr4 14 pecypca pa6orbr u31elwil llp,
3ToM 3HaquTeJIbHbIfi I4HTepec npeAcTaBJrf,roT ctroco6bl ynporrHeHurr,

Hcnonb3yloull4e HaJIo)I{eHVe Ha HHcrpyMeHr ynbrpa3ByKoBbrx Kone6aHufi (Y3K),
qro no3BoJltrer HHTeHcLIoHUrIpoBarb rrJracrrrrrecKoe rerreHr4e MaTepl4aJra n IIC ra

o6ecneqnnaer BbIrJIaxHBaIotuI4fi 14 yupovuxroqufi sS$exr Ha Aeran.qx v3

pa3nHrIHbIX MarepHanoB. Bolrruoe Korr4r{ecrBo rexHoJloflrrlecKr4x napaMerpoB

o6pa6orxu uo3BoJl[er yrlpaBJlarb ?rroroBbrM Mr4KpofeoMerpur{ecKr.rM 14 Snsuxo-



MexaHr4r{ecKI4M cocro.rrHrreM o6pa6oraHHbrx noBepxHocrefi B rrrrrpoKoM

.AHa[a3oHe. EolruruncrBo raccJreAoBauuit ynbrpa3ByKoBoro noBepxHocrHoro

rJracrr4r{ecKoro ge0opuupoBaHr4r (V3IID npoBoAr4rrocb Ha AeraJlrx v3

MarepnaJroB c uonrrureunofi raepAocrrro. I,{u$opuaqru rio ycnelxHoMy
t 

trn.-nnpi.rMeHeHaro V3nA Ailfl lteranefr u3 [Jracrr4qHblx MeraJIJroB tr cIIJIaBoB c

rnep4oc:rbro MeFree FIB150 nparcrurrecKrz orcyrcrByer. lloeroMy r4caneAoBanLre

npoqeccon 4eSoprviurpoBaHr4fl. noBepxHocrHoro cJro{ AeraJrefi c ucrroJrb3oBaHrreM

yJrbrpa3ByKoBbrx Kone6aHr4fi B TaHreHrIr,raJrbHoM HanpaBneHr{r4 u pa:pa6orxa

TexHoJlofrru Bbrnrax{HBaHkrfl. .ueranefi vr3 rIJIacrI4rIHbrx MeraJIJroB Lr crrJraBoB c

:rndpAocrbro MeHee F{8150, KoropbrM rrocBflrqeHapa5ora Cauynx A.f., f,BJrrrorcfl

aKTyaJrbHbrMH.

f,nccepraqa.a o$opMneHa B coorBercrBr4r4 co BceMrr rpe6onautrflv.vr BAK
PO, upe4bflBJIfleMbIMH K KaHAr4AarcKHM Ar4cceprarlurM, cocror4T r43 BBeAeHr4s,

nflTu fJIaB, 3aKJIrOqeHUfl, CrlVIQKa r4CIrOJrb3OBaHHbIX HCTOqHI.{KOB, BKJrrOqalO[]efO

113 HaplMeHoBauvrir., 6 npuroxenufi. Pa6ora r{3JroxeHa Ha 203 crpaHuuax

MarrrrrHofracHoro reKcra, coAepxi4T I27 pucyuKoB rr 5 ra6nrzr{.

OcHoeHofi IIenbIo Al{ccepraunoHuofi pa6orlr Cavrynx A.f" .rrBJrserc{

pa:pa6orKa rexHoJrorl4l{ BbrrJra)KuBaiH]1.fl. Aerarefi r43 rracrr4r{Hbrx MeraJrJroB 14

cIIJIaBoB c redpAocrrro MeHee I-IB 150 c o6ecneqeHlreM rpe6yeirarrx

MI4npOfeoMeTpHqecKHX w

[oBepxHocrHofo cJrof, Aeralefi .

sra:raro-rrrexaHr4rrecKHx xapaKTepncTtlK

Hayvuan HoBH3Ha AvlccepraIluoHnofi paSorrr Cavrynx A.f . saxrroqaerct
B cneAyroueM:

ycTaHoBJIeHO, IITO I43MeHeHr4e HanpaBJreHr4fl BBOAa yJrbTpa3nyKoBbrx

xone6annfi BblruIaxuBaloulero r4HcrpyMeHTa rro HopMarrlr K oSpaSarusaeN,{ofi

noBepxHocra Ha raHreHIII4aJrbHoe HanpaBJreHrre ilo3Bor-ser cra6nlruo

$opvnpoeau rpe6yeltoe Kar{ecrBo [oBepxHocrHoro cJro.fl Aeralefi v3

[JIacrHtIHbIX MeTaJIJIoB H crrJraBoB c rnep4ocrrro MeHee FIB150 c Hr43KHMr{

trapaMerpaMH IuepoxoBarocrr,r kr rroBbrrueHHbrMrr $usuxo-uexaHnrrecKr{Mr4
cnofrcrnauu;

- B pa:pa6orr<e MareMarrr.{ecKofi MoAeJrH $opuzpona:rtnfl rouorpaSura

noBepxHoo'rrr rtpu y3lIA rro raHreHrlr,raJrbHofi cxeue, yrruTbrBaroqefi snnfrHue

Iacxo4uofi rnepAocru odpa6aruBaeMoro MareprraJra kr rxepoxoBarocrn
rloBepxHoeru, KI,IFieMarrIrIecKve vr AvrHaMI4r{ecKIre napaMerprr o6pa6orr<z;

-Ha ocHoBe pacveruo-gKcnepuMeHTaJrbHbrx HccneAoBauufr, npoueccoB

BbIrJIalKHBaHufl. c H€uIo)KeHr{eM ynbrpa3ByKoBbrx r<one6asnfi r,rHcrpyMeHTa ts



Tar{fenrllraJrbHoM HanpaBJreHur4 ycraHoBneHbr 3aKoHoMepHocrl4 SopunpoBakrvr
. ttoBepxHocrHoro cJIof, 4erarefr, BbrrroJrHeHHbrx u3 ilracrr{r{Hblx MeraJIJroB u

crrJraBoB c rnepAocrbro MeHee H8150.

. TeoperurrecK.afl H [paKTuqecKafl 3uaquMocrb pe3yJrbraroB pa6orur

3aKJuoqaercfl B pa:pa6orKe: aJIropHTMa ynpaBJreHzf, npoqeccoM yJrbrpa3ByKoBoro

rlJlacrr4r{ecKoro ae$opurzpoBaHl4fl rlo raHfeHr{r{anbHoft cxeue; TexHoJrorrnLIecKHX

peKoMeHAa\urt no eu6opy pexr4Mon o6pa6orKrr 4nx SopnavrpoBa*lafl rpe6yeirarix

trapaMerpoB Kar{ecrBa [oBepxHocrHofo ciio.rr Aeralefi. YcraHoueHo, rrro

ocHoBHbIMI,I napaMerpaMu npoqecca BbrrJralKr4Ba:uvrfl. rro raHreHrlrzaJrbHofi cxeue

flBJIflIOTCf,: CKOpOCTb ruraBHOfO ABr4XeHr4fl. U noAaqa r4HCTpyMeHTa, CTartrqe9KAfl,

Hafpy3Ka Ha BbIfJIa)KLIeanqufi pa6ouuit r,rHcrpyMeHT, r{acrora vr aMnJrr4Ty/{a

ynbrpa3ByKoBbrx xote5annit, paryVyc pa6ouero HHcrpyMeHTa, yroJr MexAy

cKopocrf,Ml4 rJiaBHoro ABHx<eHr4fl vr xole6areltuofi cKopocrr4 pa6ouero

r4HCTpyMeHra.

llonyrenHble B pa6ore pe3yJlbrarbr Moryr npuMeurrbc.rr Ha rrpeArrpr4f,Ttflx,

HCTIOIb3yIOUI4X HayrOeUXUe TeXHOJTO|HIT nOBepXHOCTHOfO yilpor{HeHr4.f,

orBercrBeHHbIX 4eralefi, qro onpeAen.fier npaKTur{ecKylo 3HarrnMocrb

Ar4 CQeprarlur4.

Peeylrramt AuccepraquoHHofi paSoru ucrroJrb3oBaHbr B AO
<Anraaarperar)), r. Carraapa npr4 pa3pa6orr<e ilpoqeccoB aJrMa3Horo BbrfJr altvrBaHwfl

Aeranefr rI3 TaraHoBoro cIIJIaBa BT3-1, a raxNe Aeranefi c xpoMoBbrM noKpbrrr4eM.

{ocronepHocrb tr odocuosaHHocrb noryr,reHHbix pe3yJrbraroB pa6oru
o[peAeJl.fierc{ uclorlb3oBaHr{eM coBpeMeHHofo 3KcrrepI{MeHTaJIbHofo

o 6 opy.uo n aHvrfl,, np HMeH eH I4 eM M eroAo B M areM arr4lre cKo fi crarz c rr4Kr4 An.tt orle HKH

rorpelxnocrl,I llsiuepeunft, MareMarr{qecK[M Mo4eJrr4poBaHr4eM $oprrlrapyeMofo
M14KpOfeOMeTpUqeCKOfo cocTo.rrHH-fl noBepxHocTrr, .4ocToBepHocTb KoTopofo

noATBepxAeHa cxoAl4Mocrbro reoperurrecKnx H 3Kcnepr4MeHTaJlbHbrx AaHHbIX.

Pe:ynrrarbl rl4ccepralll4oHHofi p a6 orrr npeAcraBJreHbr nocneAoBareJrbu o H

JIorHr{Ho c ueo6xo4uuofi crerleHbro Aeranr43arlul4 u aptyMeHTlapoBaHFrocrlr.

O4Haro, K coAepxaHuK) .qnoceprallr4r4 r4Meerc.rr prA cneAyroqr4x 3aMert auuit:
1. B AI4ccepraIdI4I,I He yKa3aHbr rpeSonalriax K MarepuaJraM (rug rndp4oro

cnJIaBa r4Irv H3 cuHTerr{rrecKr4x aJrMa3oB ACIIK) H K reoMerplrqecKnM

xapaKrepr4 crr{KaM HHAeHropoB 4eoopuaropoB (n peAaKuHr4 gucc.) R

3aBI4cHMocrH or o6pa6atuBaeMoro Marepr4ana 4eraleft. Tar xe He rcHo, B KaKr4x

3KC[epI,IMeHTaX IZCnOJIb3yIOTCf, HHAeHTOpbT r,r3 rnep4oro crrJraBa, a B KaKrrx H3

c r,r HTernr{ecKrrx aJrMa3 oB ACIIK.
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2. Cxeua KoHcrpyKrlr4r,r rpncnocoOneun.f, Arrf, BBoAa ynbrpa3ByKoBbrx

. xore6anuir (pwc.3.1 u 3.2, c.92) c r4crroJrb3oBaHr4eM rpy3a sBr.rrerc.s rpouo:4xofi.

PaquoHarbHee 6rrno 6rr ucnoJrb3oBaHr4e AJrs co3AaHr4.rr crrJrbr Harpyx{eHr{t

K oMraKTHoro npyxr{HHoro ycrpofi crBa a rapvrpon aHHofi culoit HarpyxeHr4r.

3. Wz cxeMbr KoHcrpyKllr4rr npr4cnoco1rreuus, [Irn BbrrJraxnBaH:ar rro

raHreHrlr4amsofi cxeMe (prac.3.1 n 3.2) He rcHo, KaKr{M o6pa":ol,r r43MeHrerct

FlalpaBneHi4e BBoAa rcore6anufi orHocr4TeJrbHo BeKTopa ruanuofi cKopocrr4

oSpaSorxu.

4. VIz Alzccepralrl4l4 He .rlcHo: c xarofi [orperxHocrbro Mo)KHo r4crroJrb3oBarb

noryrleHHble B pa6ore perpeccuoHubre 3aBr4cr4Mocrr4 npu nrrSope pexr4MoB

o6pa6orxu Aerarefi v3 Apyfr4x Marepr4€uroB, 6rusxux ro rnep4ocru vr

[JIacrI4rIHocrH K Marepn€uraM, r{crroJrb3oBaHHbrM B pa6ore" Huerorc.s rrkr

o rp aHuri e :e.lafr Ha AHaMerp o 6p a6 arrrB aeMbrx 4eral efi .

5. B Al4cceprallnu [pLIBeAeHbI gnropbr roJrbKo raHreHrlr4aJrbHbrx, To ecrb

oKpyx{HbIX ocraroqHblx naupxxenufi, Ho Her cseAeHufi rro oceBbrM OH B

[poAonbHoM HanpaBJIeHI4rI, Koropble o6rFrHo rrpi4 BbrrJra]KprBaHur4 3Harrr4TeJrbHo

6olrrue oKpy)KHbIX vr olpeAeJrrror corrporr{BJreHrre 4eralefi ycr€LrrocrHoMy

pa3pyrxeHr{ro.

6, B Ar4aceprarllr-;a Her cseAeHufi o npoBeAeHfir4 ucnrrrasnff Ha

corrporr4BrreHr,re ycraJrocri{, Koropbre 6olee AocroBepHo, qeM rndpAocu,
tr oATBepxAa]or rro B brrueHr4e oKcnnyararlraouHtrx csofr crs Aerarefi .

Vra-:auHrie HeAocrarKlz He cHrrlralor o6rqefi rroJrolKr4Te.uruofi oueHKn

AtrccepraqzouHoft pa6orrr u MoryT paccMarpvrBarbcfl KaK peKoMeHAaLMu rro

npo BeAeHaro AaJrbHefi ruux trccJreAoB alr^uit..

Pesylrramt paccMorpen:afl Ar{ccepraquounofi paSoru CarvrynxA.f.
[o3Bor.qroT c.{erlaTb cne.qyrcqHe BbTBOAbI: coAep}KaHIIe Ar{CCeprarIH}r rroJlHocrbro

coorBercrByer naclopry alequaJrbHocrr{ 2.5.6. Texsolorvrfl vrallvHocrpoeHr{tr

(rexHnuecKne uayxa). B nllccepraqrrr4 rrpr4BeAeHbr perueHru rrocraBJreHHbrx

aKTyanbHbIX Hayr{Ho-TexHHrIecKHX 3aAarl, HMeIOqI4e HayrIHyIO HOBH3Hy 14

[paKTHr{ecKyIo 3Haql4Mocrb. ,{raccepraqlroHHar paSora Canaynx A.f. sBJrflercfl

caMocTotTeJIbHbIM U 3aKOHTIeHHbIM B paMKaX IIOCTaBJIeHHbIX 3aAarl

HCCITeAOBaHI4eM.

Ocsonutle pe3yJlbrarbl Ar{ccepraryuw ony6,ruKoBaHbi n i9 nySnnxaqwnx, 3
a3 Koropblx - B vrc!,aHwf,x, peKoMeHAyeMbrx BAK MuHo6pnayKvr Poccuv1 w 3
crarbl4 BXoIf,r B MelxAyHapoAHbre 6a:rr Scopus v WoS, lloly-reuHrre B
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ilvcaepraUl4oHHofi pa6ore pe3ynbrarbl o6cyxt4anracr ua Bcepo ccvrircxux u

' MexAyI{apoAIlbIX HayrrHbIX r<ou$epeHrlzrx. Anrope$epar rrpaBr4JrbHo r4 [oJrHo

oTpax{aer coAepx(aHue AHcaepT artwn.

" llo csoefi aKTyanbHocrl4, uayuHofi HoBrl3He, o6rerray BbrrroJrHeHHbrx

I4ccneAoBartuit u npaKTuqecxofi 3Harrr4Mocrr4 nofiyr{eHHbrx pe3ynbraroB

paccMarpuBaeMafl Aacceprarlr{oHHaf, pa6ora <<llonriurenr,le Kar{ecrBa

[oBepxHocrHoro cJIo{ Aerareft TaHreHur4arrbHbrM ynbrpa3ByKoBbrM no:4eficrBr4eM

fIpI4 IIoBepxHocrHoM AeoopMvrpoBaHprv)) orBer{aer Kpl,rreprrLry^, npeAb{BJrreMbrM K

ilucceprarlnoHHblM pa6orarta Ha corrcKaHtre y.renofi crerreHr4 KaHAr{Aara uayr (un,

9-l 1, 13, 14 lloroxesHs o rlpncyx(Eetvrvr yudurrx creueuefi), coorBercrByer

uayuuofi cneIII4aJIbHoerH 2.5.6. TexHorornq Marur4HocrpoeHur, a ee aBTop

Catrynr' Aprela feHua4rennv 3acJryx{r4Baer [pr4cy]r(AeHufl. yueuofi crerreHr4

KaHIHAaTa TeXHHT{eCKI,IX HayK.

Orsrtn Ha Al4ccepralrnro 3acnyluaH u yrBepx4en r-ra 3aceAaHr4ra xa$e4pr.r

cofIporI4BlreHlafl MarepuzLrIoB Se4epanrHoro rocyAapcrBeHHoro aBTorroMHoro

o6pa:onareJlbHofo f{pe)KAeHHr Bbrcrrrero o6pasonauur <Canaapcxufi

HaI{I4oHaJIrHrtfi HccneAoBarelrcrnfi yHHBepcHTer r4MeHH aKaAeMHKa

C.fI. KopoJreBa> 26 oxrn6pn2023 foAa, nporoKoJr i\e 3.

3ane4yrou1nfi rca$e4pofi

conpoTHBJieHr.ls MaTepr4aJroB

C arraapcxoro yHaBe pcurera,

A.r.H., upoQeccop

flolHoe Har4MeHoBaHr.{e:

@e4epaltuoe rocyAapcrBeHHoe aBToHoMHoe o6pasoBareJrr,Hoe yqper(AeHue Bbrcruefo
o6pa:oeaHul <Cavapcxufi uauuonam,sufi rrccJreAoBarelrcxprfi yHrzBepcaTer r4MeHr4 aKa.4eMltr(a

C.fl, Kopo.ueea>

C o x p arqe u H o e H aH M e H o B aH H e : C alap cxuit yHr4B epcr,rrer

443086, Poccuficxan @e.uepauux, r. Cawrapa, yn. Mocxoecxoe urocce, l. 34.
rer,: * 7 (846)335-18-26:

e-mail: ssau@ssau.ru.
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