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o Q nqn anbHoro orIIoHeHr a Ha 4ncaepraqr{oHnyro p a6 ory Cynop osa VTsaHa

AnercaugpoBl{qa <<}4ureHcIa S uraqnr rrp oqecca [porrr{rKr{ TeKcr}rJrbHoro
KoMrIo3I{Ta c ucrloJlb3oBaHr{eM yJrbrp€r3ByKoBbrx xore6asufi >>, upe4cranleuHofi na

coucKaHl{e yueuoft crerleHu r(aHAI4Aara rexHr,rqecKrrx HayK rro cnerlra€LJrbHocr}r

2,6,16. Texnororr{s rrpor{3Bo.qcrBa rl34erufi rercrursrrofi u rerrofi
IIpOMbIIUJI9HHOCTIUI

Arcrya.rrrHocrb pa6oru
B coBpeMeHHbIX ycnoBr4rx saNHefiruefi saAa.{efi .flBJrflercx co3AaHrze

KOMIIO3HTOB C IIOBbIIIIeHHbTMT4 SKC[JIyaTarII{OHHbIMI{ XapaKTepVrATLrKAMVr, r{TO

rpe6yer BHeApeHI{" 
"""gp,qrll4oHHbrx 

rexHoJrorufi na orarrax ux pa3pa6orxu u

rrpol{3BoAcrBa.. ,Kmouenqry., r orarroM B , rrpoqecce,, co3Ai}HHr rroJrr{MepHhrx

KoMrIo3I4rHbIx. MarepH€uioBi (ftrtM) .f,BJrrercf, ilporrr4rKa apM.Lrpyrcqlrx crpyKryp

nonI4MepHbIMlI cBt3yloqvMLr) KoTopar cyuIecTBeHHo BJrr4fleT Ha MexaHHqecKI4e

csoficrsa I{ AoJlroBeqHocrb Marepr4ana. B cnssu c Bo3poclrr{Mrl rpe6onaun{Mr{ K

KarlecrBy kr eSSerruBHocrra AaHHbrx npoqeccon pa^:pa6orKa HoBbrx MeroAoB

Hurencu$LrKar\uvr uponziicra f,BJrflercr axryamHofi sa4avefi. I4cnolrgoBaHue

ynbrp€r3ByKa .4nr pexreH?Iri'raunofi 3ara'rru nogsorxer 3Harrr4TeirbHo ynyqur4Tb

fipouecc nponuTKr{ sa' c'.rdr rroBbrTrreHrax' npourzrlaeMocru BoJroKHr4crbIX

apMI4pyIorr{HX crpyKryp I{'paBHoMepHocrr4 pacrpeAerrelF^ufl. B Hr4x cBtr3yroqero,

rITo cuoco6crByer co3AaHr4[o 6oree oAnopoAnofi crpyKT'ypbr KoMrro3r,rra u

ylyqueHrrro efo xapaKTepHcTHK.

Tarurra o6pasou, AracceprarluoHHa.rr pa6ora Cynopona Vl.A., rrocBf,rrleHHat

paspa6ome MeroAoB yxrTpa3Byronofi uureucu$yrKa\uv [poqeccoB nporrr{rKpr

cneIII{€uIbHbIMrr cocraeaMu kr HarroJrHrrreJrrMl{ apMrrpyrcu{nx KoMtIoHeHToB

KOMIIO3I4THbTX MaTepH€UrOB, peuaeT BaX{HyrO TeXHOJrOfHrreCKyrO 3aqarly, rrTO

rIoATBep)KAaeT ee HecoMHeHHyro aKTyaJrbHocTb. llpuueueurae TaKrrx

I{HHoBaIIuoHHbIX no4xofii5n, KaK yJrbrpa3ByKoBoe nos4eficrnze u qucrteHHoe

MOAeJIHpOBaHLIe, OTKpbrBaer HOBbre nepcneKTlrBbl l.nfl rroBbrrrreHHt

sQSexrueHocru BblnycKa'KoMrro3r{ToB lr yryqrueHuf, prx oKcnnyararluoHHbrx

cnofrctn, qro cnoco6crByer co3AaHr4ro 6oree aAanruBHbrx I{ TexHoJlofuqecKrl

flepeAoBbrx perxeHuit n oliacru r.rx rrpou3BoAcrBa.

Hay.tra.a HoBrr3H a H AocroBepHo crb p e3yJrbraroB

HavqHyrc nonugHv [poBeAeHHoro r{ccneAoBalkrs. lpeAcraBJrf,ror

cJleAyroqlre SJreMeHTbr :



IlpoueccoB rrpollrTKr4 apMr4pyrorrlHx cTpyKTyp KoMrIo3I4Tr{bIX MaTepU€UIOB C

nplrMeHeHr4eM ynbTpa3ByKoBoro Bo3AeficTBrirtr. B IIpollecce npoBeAeHl4f,

Ar4coepTarlproHHofo r4ccneloBalJr4fl. BbrsBJreHo BIIpTflHIde) ynbTpa3ByKOBbIX

Kore6aHufi Ha rrpoHr4rlaeMocrb BoJroKHr4crbrx crpyKTyp, rITo cnoco6crByer

paBHoMepHoMy pac[peAeJreHrr]o cB.s3y]ouefo vr ynyqmeHl4lo crpyKrypbl

MaTepr{aJra;

- npeAJroxreH HoBbrft rroAXoA K r{ncreHHoMy MoAeJInl)OBaH}IIO npOqeCCOB

nponr4rKr4 pr SopuupoBanprfl. KarruJrJrtrpHo-[opr4crbrx crpyKryp apMI4pyIoIrIHX

KoMrroHeHToB rroJrr{MepHbrx KoMrro3rrroB. Pa":pa6oraHlr'ag, qI4cJIeHHat

rro3BoJrrer AeraJrH3r4poBa.TB noBeAeHr4e apMr4pyroqlrx BorroKoH B

[ponr{TKra, qro Aadr eogMoxHocm 6onee roqHo rrporHo3r4poBarb

KOMIO3HTa Ha STarIe efo IIpOeKTI'rpOBAHUfl;

- co3AaH nporpavrnrHrrfi KoMrrJreKc AJr{ rpexuepnoro MoAennpoBaHr4f,

apMr4pyroulr4x crpyKTyp, roroprrfi lo3BoJrtrer ocyqecrBJr.flTb cLrHTe3 pr anaJrkr3

TeKcrIaJIbHbIX KoMrro3r4THbrx Marepr4airoB c y.rerou I4x peaJlbHofi reovr erpur u
pacilpeAelre]Hvrs. BoJroKoH; rrTo Ha npaKTr{Ke Mo}KeT r4crroJrb3oBaTbct An'.

onrHMIa3aIIHLr rexHoJrorr4rrecKnx npoqeccoB [porr3BoAcrBa nKM kr

up oru osup oB aHr4r r{x KoHcrpyKrltro HHbrx v Qyuxrlr4oH€rJrbHbrx xap aKTepr4 crr,rK.

Taruu o6pa:ovr, ilpoBeAeHHoe zccneAoBanvre cyrqecrBeHHo pacrxr4pfler

TexHHr{ecKIae Bo3MoxHocrr4 n o6lacru [pora3BoAcrBa rroJrr4MepHbrx KoMrro3lrrHbrx

MarepH€LJIoB, cuoco6crn;yi ynyqrxeHr4ro prx KaqecrB€r kr rroBbrrueHr4ro

e S SerrunHocrr{ [por{3BoAcrseHHHx rrpoqeccoB.

llonyuenHbre pe3ynbrarbr ue nursrrnarcr colrHeHufi n AocronepHocru

rIpeAcTaBJreHHblx B AUCCepTaTIUI,I pe3YJrbTaTOB. rITO rrOATBepXAaeTCt

rIcrIoJIb3oBaHr{eM conpeMeuHux cpeAcrB yr MeroAr4K npr,r [poBeAeHr,ru

gKcnepraMeHTaJrbHbrx r{ccne,qosaHufi .

ilpa rcuruecKaq gHi.r u rvr o crb rr peaJr r{3arlr{fl pe3yJr braroB pa6 oru
flpamuvecKaf, s'H'd"ruvrocrr kr Bo3MolxHbre Bapr{aHTbr npzrla4uofi

peaJll43arlr4r,r pe3ynbraroB pa6oru 3aKJrroqarorcr B ToM, rrro rrpeAnoxeHHbre

MeroAbI vr rexHoJlortrz' laolyr 6rrm HerrocpeAcrBeHHo ?rcrroJlb3oBaHbr B

npoMbIIIIJIeHHOM npOI{3BOACTBe rronr{MepHbrx KoMrro3I4THbrx MaTepI{€rJroB.

Pa":pa6oraHHhle qucreHHble MoAeJrr4 vr aJropr4TMbr rro:iBoJrrror yryr{rur4Tb

IIpOI43BOACTBeHHbIe Ilpoqeccbr npolr{TKr4 apMr4pyroqr4x cTpyKTyp r,r rroBbrcrlTb HX

e$$erctraeHocrb 3a crrer rrpr4MeHeHrrtr yJrbrpa3ByKoBbrx no:geficrezfi, .rrro

ynyqulaeT OAHOpOAHOCTb IzI npOr{HOCTHbI€ XapaKTepVQTkIKkI KOMIIO3I{TOB.
.')

MOAenb

[poqecce

csoficrea



flporparvruHlrfi KoMrrJreKc AJrr rpexuepHoro MoAeJII{poBiLHkrfl. apMl,IpyrcUux

crpyKTyp Moxrer 6urt r{HrerprapoBaH B cylqecrltyrculue cucreMbl

aBroMarr43r4poBaHHoro npoeKrr4poBaHr4r (CAD) u rexHoJlofl4rlecKoro

ylrpaBJreHrrs, rrro cnoco6crByer rroBbrrrreHr4a roqHocru [porHo3l{poBaHut

OBoftcrB MarepnaJloB I,I coKpaIIIeHI4FO IIpOI43BOA0TBcHHbIX 3arpar.

Pe:ylrrarbr HayqHbrx r4ccJreAosaHuir, [peAcraBJIeHbI n 5 crarlflxur3 rtepeqHfl

BAK, 10 resvcoB AoKJra,qon n c6opHr4Kax Marepr,ranoB Me)KAyHapoAHbIX HayrIHbIX

xoH$epenrJafi, BKrroqar 5 crarefi B c6opnurax MexAyHapoAHbIX HayqHo-

rpaKrr{qecKr{x $opynron' ai nepeuuq PI4HI-{.

Ha ocHoBaHI4rI BbIIrIeH3JIo)KeHHofo crlllTaro, qro rlo KpLITeprIrc

<<nparcruqecrcaq 3HaqrMbcrb>> Ancceprauurc CyBoporsa I4.A. cre,uyer

rcearufruuuponarr KaKrboornercrevrcuvrc rpedosaHnq BAK PO.

O6qaq xapaKTeprrcrlrKa pa6orur

,{ncceprarlnoHHafl pa6ora Cynopona I4.A. cocror{r Lr3 rrerbrp€x ocnonnux

rJraB, KaxAas u3 KoTopbrx cTpyKTypr4poBaHa vr rofuqeoKvr cBfl3a}Ia c IIeJIbIo I4

3 aA arl aM 14 I4 C Cn eA O B a[r4fl ,, I,I 3 aKI rO q eHLrfl .

f r asa 1 . B ne4en r4e kr rrkrr ep arypHo - aHarrlrrl{rl e crnfi o6: op

fJraBe npeAcTaBJreHo ooocHoBaHl{e

c$opuyr.upoBaHbr rleJru, 3a4arrkr,

LlccneAoBaHvrg, a raKx{e Hayr{Hat HoBI43Ha I4 npaKTrlqecKag 3HaqnMocrr pa6orrr.

JlzreparypHrrfi o6sop BKnroqaer aH€uru3 coBpeMeHHbrx rroAXoAoB K co3AaHnro u

MoAenr{poBaHr{ro KoMrro3HTHbrx Mareprz€rJroB, MeroAbr ranrencuQr4Ka\Hu

npolleccoB IIpollITKLI, BKJIIOqa{ npZMeHeHI4e ynbTpa3ByKOBbIX rexnOlOrUfi H

KoMrrbroTepHbrx MeToAoB.

fnaea 2. O6'sexrbr r4 Meronbr HccJrenoBannf,

B Aannofi rJraBe rrpr{BoAraTc.r no4po6noe orrr{caHr4e r{cnonb3yeMbrx

Marepl4€uroB u MeroAoB. Oco6oe BHrzrMaHkre yAeJr{eros MoAeirr4poBaHlrro

apMHpylouux crpyKryp KoMIIo3I4roB kI IIpUIMeHeHI4I') ynbrpa3ByKoBblx

no:4eficrr'uit gttx yryqrueHrzr ilpoqecca rrponurrz. OnucaHbr MeroAbr rrucrteHHoro

MOAenI{pOBAHVIfl, HCnOJrb3OBaHHbre An{ aHaJrLr3A npOUeCC(tB B KOMITO3HTHbIX

Marepl{€ul ax, a raKxe cpeAcrBa [porpaMMHoro o6ecne.reHus.

fraea 3. SrcuepraMeHTaJrbHa.f, r{acrb

SrcnepuvteHTaJlbHa.a qacrb pa6o:ru nocB.rruleHa pe3yJrbraraM rrpr4MeHeHr{{

ynbrpa3ByKoBblx rexnororufi vr rrr4cJreHHoro MoAeJrr4poBa):rvfl. An{ rrpoqeccoB

B erofi

r,rccJreAoBar{vrfl.)

arcryanbHocrr{ TeMbr

o6'rexr kr npeAMer



eSQexrunHocrb

frana 4. O6cyNAeHr{e pe3ynbraroB r,r nx ilpaKTnr{ecKoe 3HarreHue

B erofi rJIaBe o6cyN4arorcr noJryqeHHbre pe3yJrbrarbr, r.rx rrHTep[perar\krfl. u

cpaBHl4TertrHrrfi aHilrll3 c cyulecrByroqr{Mr4 Mero.qaMu. florasana eQQercu4BHocrb

npe.qnoxeHHblx rexuonorrafi Ha ocHoBe rrrlcreHHbrx kr oKcrrepr4MeHTaJrbHblx

AaHHbIX. PaccvarpuBalorcq Bo3MoxHocrrr racnoJrb3or,an);ts. pa^:pa6oraHHbrx

MeroAoB Ha lpaKTraxe. V6e.qrrrenbHo noKa3aHbr rrper4MyrrlecrBa paspa6oraHHbrx

.{I4CCepTaHTOM TeXHOJTOfT{!reCKr4X rrpr4eMoB Anf, froBbrrrreHr4{ KaqecTBa

BblnycKaeuofi npo4yKqr4lr rr cHH)KeHrr{ MarepuuurbHbrx, Tpy.qoBbrx z BpeMeHHbrx

3aTpaT Ha npoh3BoAcTBo.

B sarrro.r enkrrr [oABoArrcr r4Torr4 npoAenaHnofi pa6or:u, $opuynnpyrorcf,
ocHoBHbIe BbIBOAbI I4 npaKTHrre0Kr4e peKoMeHAar\uu IIo [pr4MeHeHprro pe3ynbraToB

r4 c cn e.4oB aHLrfl B rrp otr3 BoAcTB eH Hbrx ycJroBr4f, x.

IrponI4rKH BoJroKHr4crbrx crpyKryp. llpnneAeHbr pe3yJrbrarbr

3KCnepI{MeHTOB, aHAIryI3 ,qaHHbIX, IIOATBepX(AaIOIIIn(

rlpeAJroxeHHbrx rroAXoAoB. PaccuarpkrBarorcfl. rrapaMerpbr 14

KOTOpbIX AOCTIIfaeTCf, MaKCkrM€UrbHOe KaTIeCTBO KOMIIO3I4TOB.

Heo0xoAr4MbIM

Pa6orrt.

VICTIbITAHVTI1I U

ycJroBr4f,, np}r

IIp aKTI4rr e c KI{x 3 aM eII aHr{ vr 14 AucKy c c tr o H Hbrx B o rrp o c o B.

Bonpoctr H 3aMerralatar no padore

1. B pa6ore yrloMl4Haerc.t noJro)Kr,rreJrbHoe BJrrlf,Hrze yJrbrpa3ByKoBbrx

xone6anufi sa npoqecc [porII4TKr4, oAHaKo He pacKpbrBarorcfl KoJrr{rrecrBeHHbre

Kpurepun, H& ocHoBaHLIIl Koropbrx ,qeJrarorc-f, BbrBoAl;r o6 yrryqrxeHura

xap aKTep lrcTr4K K oM rr o 3 r{TH O f O M aTep r4 €LJr a.

2. B pa6ore He rrpuBo,{r,rrcf, uonurrfi [epeqeHb r{cxoAHbrx AaHHbrx,

3anepurax aH€LrrH3 onnoHr,rpyeuofi Avracepraq.nu .B rIeJroM, cr{r4Taro

orMerHTE o6uyro rroJro)Kr{TeJrbHyro orIeHKy rrpeAcraB.neunofi

Llcnonb3yeMblx AJIf, MoAeJII4poBaHI4.[ IrpoqeccoB nporruTKrlt ri SopnarzpoBanvrfl
apMr4pyroqux crpyKryp. 3ro 3arpyAH{er

BOCTTpOH3BOAHMOCTT{ [OiryqeHHbrx pe3yJrbTaToB.

-t rlouevry B pa6ore Anfl MoAeJrr4poBalufl. ceqeHr.rr :rivrrvr nrr6pana

flo coAepx{aHrllo u oSopvrneHraro AucceprarJvrn Mo)KHo BbrcKa3arb pflA

NOHI4MAHI4C TOqHOCTI4

reoMerpr4qecKa.fl Mo,{eJrb L[anaxan a u Xepna?



4. Karue [apaMerpbl B MeroAe 6uuapnzugvru

cuoco6crByer rroBbrrrreHr4ro rorlHocrrl aHalrlr3a crpyKTypbl

tvrarepUalOn?

5. B pa6ore HeoAHoKparHo

I{3O0pax{eHI,If,

KOMIIO3I4THbIX

((cI{HTe3)

IITO HC

TepMr{Hbr

rrpr4MeHr4TeJrbHo K rrpoqeccy noryr{eHn.f,

coorBercrByer cMbrcJry AaHHofo TepMr4Ha.

LlCrrOJrByeTCf, TepMI,IH

KOMrrO3r,lTHOfO Iv'{ATepkrilra,

B Baurervr cryqae rIoAXoAflr

(co3AaHr{e), (pa3pa6oma>>, (ilonyrreHr4e) 14 T.A.

B ro x{e BpeMr Bce BbrcKa3aHHbre 3aMeqanurfl, }I Borrpocbl He trBJlslorc.a

KpuruqecKr,rMrr, Hocf,T AlrcKyccrlonnufi xapaKTep 14 He lr3MeHtlor o6urero

rroJrolKrrreJbHoro MHeHuq o paccMorpenHofi Ar4ccepraquoHuofi pa6ore B IIenoM.

AnropeSepar u uy6nur<aqzu c 4ocrarovuofi uruuorofi orpaxaror

c oA ep)K aHr{ e .qr4 c c ep T a\vTvr.

3an"rrcqeHue o pa6ore

.{Hccepraqnx
xn a-rru $ urarl?roHHyro

Cynopona VI.A. npeAcraBJlrer co6ofi HafrHo-

paoory, B Koropou r{3JroxeHbr pe3ynb'raTbr r4ccJreAoBaHvru,

HanpaBJreHHbrx Ha pa3pa6orr<y HoBbrx MeroAoB H rroAxoAos s o6[acrr4 co3AaHvrfl,

KoMrlo3lrrHbrx Marepuaron: B pa6ore coAeplxarcr reoperr{qecKue o6ocnonanur,

SKCnepI{MeHT€LrrbHbre AaHHbIe kr [paKTllrrecKl{e peKoMeHl\al\uu, Kacarcnll4ecfl

rpoqeccoB r4MrrperHupoBaHr{.r u QopuupoBaHkrfl. apMr4pyroqux crpyKryp

noJILIMepHbIX KOMIrO3r{TOB. oCO6Oe BHUrMaHr4e y,{eJIeHO rrpI4MeHeHr4rO

yJIbrpa3ByKoBbIX TexHonofytit vt rrr4creuHoro MoAeJrupoBani,kr* ,UI.f, rloBbrlrreHl{fl

KarlecrBa L4 eS$eruuBHocrr{ npor43BoAcrBa KoMrro3r4ToB, rrro rroATBepxAeHo

p e3ynbTaraMlr rrcrrbrT a}Ivrkr B p eaJrbHbrx [por{3 BoAcTBeHHbrx yono Bufl x.

,{zccepraqrroHHafl pa6ora Cyeopoea VI.A. ro cBoeMy ypoBHro,

aKTyaJIbHocrI{, uayvuoft HoBra3He v npaKTuqecxofi 3Harrr4Mocrl4 IroJlHocrbro

orBeqaer u. 9 <<llono)KeHr4fl o rrop{AKe npucy)Klennfl, yr{eHbrx crenenefi)) B rracrrz

TpeOOBaHI4IA, npeAbgBJIfleMbIX K KaHAHAaTCKHM ALICCepTIIIILIflM, A ee aBTOp

3aoJIy)KlIBaeT rlpucy)KAeHl{f, yqeHor4 cTerreHu KaHAHAaTa TexHr{qecKr4x HayK rro

cuel{I{€ulbHocTl4 2.6.16. 'Texnororuq npolr3BoAcrBa uz4etufi. rercrranrsofi Lr

rerr<ofr [poMbrruJreHHo crr{.



Ilpo$eccop ra$e4pbr noxapnofi 6egoracHocrra
o6rexron 3arrlrrrbr (n cocrane yue6uo-HayqHoro
KoMrrJreKca <f ocy4apcrBeHHufi ua4sop>)
(D|EOY BO <<llsaHoBcKa.f, noxapHo-
cllacaTeJrbHas. aKaAeMr.rs |IIC MrIC Poccrara>>,
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