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OT3bIB

HarrpaBJlelIHafl Ha

llpoqeccoB rrporlHTltl4 14

OONUUATbHOTO OIIIIOHEHTA
Ha Ar{cceprarlr{oHHyro pa6ory Illnana AnerccaHApoBl{qa Cynopona
Ha reMy: <<I{HrencnQurcaquq flpoqecca flporrrrKu reKcrlrJrbHoro

KO M rr 03 r,rra c r.{ c II oJr b3 o B a H r,r e M yJr brp a3 By Ko B bI x tcol e 6 a n n ft >>,

rrpeAcraBJreHHyro Ha coucKaHue yveHofi crerreHlr KaHAr{Aara
TexHr{ q ecKux H ayK rlo crr equaJr bHocrrr 2.6.16' <<TexHoJrorlrfl

rrporr3BoAcrBa u:Aelu fi TeKcrrrJrbnofi u .nerrcofi [poMbIIrrJreHHocrI{>>

Anrya.nrHocrb reMbr Arrcceprarlr{oHHoro uccJreAoBannfl. B Hacrotlqee
BpeM{ KoMrro3I4THbre MarepuaJrbr, cor{eraloulue B ce6e ceoficrna srrcoKofi
rporrHocrr4, JrerKocrr4, ycrofiur{Bocrrzr K Koppo3I4I{ kr arpeccLIBHbIM cpeAaM vr

IAMeIOlIr4e OTJrr4qHbIe SKCrrJryaTaIII{OHHbIe XapaKTepI4CTI4KI4, flBJrsrOTC.fl

He3 aMeHr4MbrMrr npr4 co3A ankrkr BbrcoKoHafpylKeHHblx I4 .{onroBerIHbIX uzgenufi. u
roncrpyr<qufi. B erofi cBfl3v\ pa":paSorrca HoBbIX, 6onee e$SercrunHblx,
rexnolorraft [onyr{eHur KoMrro3r4ToB c ynyqueHHblMkl xapaKTepucruKaMl4

craHo Bkrrc-tr o c.o6 o e axHofi za4a'refi. Anfl p occr4fi crcoft [poMbIIuneHHo crl{.

.{ucceprarlr4oHHafl pa6ora
coBeprx-eHcTBoBaHHe MeroAoB

I4.A.CynopoBa,
raHTeHcr4lpvrKaIJr4v

orrTr{Mr43arlup apMr{pyrc[uax 3JreMeHToB IIpu [OnyqeHHI'I KOMIIO3HTHbIX

Marepr4€uroB, qBJrflerc-fl Ba)KHbrM rrraroM BrIepeA AJII perueHz{ yKa3annoii 3a4aqra.

llpzueueHr{e aBTopoM HoBbrx noAXoAoB, TaKI4x KaK yJlbrpa3ByKoBoe no:,4eficrBl4e

u qr4cleHHoe MoAenr4poBaHr4e oTKpbrBaeT AoIIoJIHI4TeJIbHbIe BO3MOXHOCTT'I AJIf,

rroBbrrxeHr4r eSSerrvBHocrr4 rrpor43BoAcrBa rIonI4MepHbIX KoMItto3t{TIIbIX

Marepr{ an o B rl ynyq uI eHI,Ifl ux SyurqIloHtuIbHbIX xap aKTepu crI4K.

06 aKryelJrbHocrr4 Ar4cceprarluouuofi pa6orrr cBl{AereJlbcrByer cpar<r ee

BbrrroJrHeHr4s. B paMKax coBMecrnofi [porpaMMsI DAAD <<Muxaur JlououocoB) c

HHcrr4TyroM TeKcrnJrbHbrx rexHoJrofzfi rexuuqecKoro yHl{Bepcunera (fepnnauux)
v pflAa poccufi crHX HayqHbIX rpaHToB.

Hayunan HoBr{3Ha rr AocroBepHocrb pe3yJrbraroB Ar{ccepraqIroHHofi
pa6oru. flpn o:uaroMJreHr{r4 c co.qepxaH?reM AI4ccepraIIuLI Mo}KHo BbIAeJTHTb p.rA
gJreMeHToB, Koropble cocraBJl-f,ror norox{eHl{f, uayuuofi HoBIrgHbI BbIrIoJrHeHHofo

I{CCJIE.IIOBAIIKTfl'.

Bo-nepBbrx, aBToporvr pa:pa6oraHa MeroAprKa lr BbrrroJrHeH q?rcJrennuii aHaJrI43

r,rMr4Tauuonuoft MoAenr{ nrApoArrHaMkrKr rrpoqecca $urr,rpaqnu pa6ouero
pacrBopa qepe3 BonoKHHcTyro Ka[unnflpHo-roprzcryro crpyKTypy, KOTopatr

p ac c M aTp vB aer c fl . K aK rrp o HvrrlaeMafl II ep e rop oAKa ;
BO-BTOpbrX, OlpeAeireHbr KIIotreBbIe HarrpaBneHufl pa3rtkrTkrs, rexuolorufi

nonyqeHufl KoMrro3rrTHbrx MaTepr4anoB r{3 BoJIoKHr4cTbrx KafILlJIngpHo-IIopLIcTbIX
cTpyKTyp c I4crIoJIb3oBaHr{eM MeToAoB rrpoeKTHo-opr4eHTr4poBaHHoro
MoAenr4po Banvrfl B rrHTerpr4poBaHHbrx CAD-cucreMax; 1.



B-TpeTbr4x, co3AaH npofpaMMHbrr{ KoMrrJreKc Antr TBepAoTeJIbHOTO

Mo4eJrupoBaHkrfl. apMr,rpyrcu{ux crpyKryp, IIo3BoJItIoIrIkIfi Sopnauponarr 3D-
MO.IIEJIH TEKCTI,IJIbHbIX I(OMTIO3I4TOB HA OCHOBE IIIICJIEHHO|O OOSCKTHO.

opr4eHTupoBaHHofo MoAenr{poBaHufl, a TaK}I(e aHaJII{3I4pOBaTb IIapaMeTpbI,

BJrr4.rrrcrrlHe Ha HarrpaBJreHHocTb BoJroKoH B peaJIbHbIX HeTKaHbIX CTpyKTypaX

Hayunal HoBr43Ha pe3ynbraroB r4ccneAoBaHLrs. tloATBep)KAaercf, HULJII{rIHeM

rrareHra P@ n rpex cBI,IAereJrbcrB o perI4crpaIII4LI nporpaMM Ans 3BM.
Tarnu o6pa:ou, pe3yJrbtarbr rrpoBe,qeHHoro uccneAoBarrnfi, 3HarIIrreJIbHo

pacruHp.firoT HayrrHo-TexHoJlofr4r{ecKoe npeAcTaBJIeHI4e o Ilpoqeccax co3,AaHl4tr

KoMrro3HTHbrx Marepr{€rJroB o pearz:aqueft pa3nl{rrHblx rloAxoAort K LIX

MoAeJrupoBaHr,rro, [onyqeur4ro kr rrporHo3rlpoBaHl4ro ceoficle. Pa:padoraHHble
aBTOpOM MeTOAbr MOAenr{pOBaHVrfl. B COqeTaHI{I4 C I{CnOJIb3iOBaHI{eM

ynbrpa3Bylconofi TexHoJrorvvr Aaer Bo3Mo)KHocrb rloBblclrrb KaqecrBo KoI\{rIo3I{ToB

ur eS$eru4BHocrb rrpoqeccoB HX npor43BoAcrBa.

Cunraroo rrro rroryqeHHbre B Ar{cceprarluonuofi pa6ore pesyJrbrarbl
orruqarorcq srrconofi AocroBepHocrbro tr r.rMeror BalI(Hoe 3HaqeHue AJII{
pa3BuTuq Teopuu H rrpaKTr{Krl TeKcTItJIbHbIx KoMrro3HTHbIx MaTepuaJIoB.

flpa rcru v ecKaq 3H arr r{Mocr[, rr peaJr rr3a II Hfl pe3yJl braro B pa6orr,r
IleHuocrb pe3yJrbraroB pa6oru AJrfl rrpaKTHKr{ 3aKrloqaerct B co3AaHuI4

MeroAoB uureucz$vrKar\ukr rrpoqecca npolr.rrKr4 HarroJrHlrrenefi cB.f,3yroquMlr
BerrlecrBaMr4 rroA nos4eficrBrreM ynbrpa3ByKa Lr MoAenI4 apMl,Ipyruulero
KoMrroHeHTa reKcruJrbHoro KoMrro3HTHoro Marepr4€ura. lloryueHHble pe3ynbrarbr
rro3BoJrflror rleneuarrpaBneHHo nporHo3upoBarb csoficrea raKofo Marepr{ana npu
efo rrporzr3BoAcrBe B npoMbrrilneHHbrx ycnoBr{flx. llpe4ro}KeHHbre aBTopoM

nolxoAbr K [pr4MeHeHr{ro ynbrpa3Byronofi TexHoJIorHH Lr rlracreHHofo

MOAenHpOBaHkrfl. ObrJrr4 arrpoor4poBaHbr B rrpoMbIrlJIeHHocTH c rroATBepxAeHr4eM I{x
e $ S exrn e Ho crrr 14 rrpaKTr4qecrofi 3H aqr4Mo crr4.

Pe:ymraru pa6orrr peKoMeHAoBaHbr K rrpr4MeHeHrrro B

yve6uux Akrcrlz[nr4H rro [poeKTupoBaHr4rc uz4erruit pa3nurrHoro
o cHoBe n onr{MepHbrx KoMrro3HTHbrx MaTepr4 €LnoB.

Peaymrarbr HayrrHbrx r{ccneAoeaHnfi orpa)KeHbr s 5 crarr{x r{3

10 regucax AoKJraAoB n c6opuraKax Marepr{€rJroB Me)KAyHapoAHbrx
HayqHbrx rou$epeuqrzfi, nxrroqar 5 crarefi B MarepvaJrax HayqHo-[paKTlrqecKux

Sopynaon u3 rreperrHs PITIHII.
Ha ocHosaHvrv H3JIo)KeHHoro crrr4Taro, rrro no Kpr4Teprdf,M uayvnofi Horlrr3Hbr H

AocroBepHocrlr, a raKr(e [paKTurrecnofi 3HaquMocrrr rtoryqeHHbrx
pe3yJrbraroB Ancceprarlurc H.A.CynopoBa Mo?r(Ho rcna.nuQuqrpoBarr, KaK
coorBercrByroqyro rpe6onaHuqM BAK PO.

O6uraq xapaKTeprrcrr{Ka ArrccepraquoHHofi pa6orrr
flncceprallI4oHHafl pa6ora l4.A.CynopoBa rlMeer rpaAr4rlzorrHoe nocrpoeHr{e r.r

coAepxl4T: BBeAeHI4e, Jll4TeparypHo-aHaJrr4ru.recrnfi o6sop, olucaHlre o6benros u
MeroAoB HccneAoBalr^vrfl, gKcrrepuMeHT€IJrbHyro qacrb c o6cyx4euraeu
pe3yJlbraroB, BbIBoAhr, crucoK nlrreparypbr r4 rrpuno)Kenkrfl. Crpyrcrypa n o6revr

npeno,4aBaHulr

HA3HAqEHLII" HA

repeqH.f, BAK,
n poconftcKrax

Aprc c epr arlLr 14 c o orB er crByror H opM arr4 B H brM rp e 6 o n au LrflM. 2.



Bo BBEtrEHI{I{ ooocHoBaHa aKTyanbHocTb TeMbI Ar4CCepTanlx{oHHofo

r4ccneAoBaluyrfl,, yKa3aHa crerreHb ee pa3pa6orannocru, cSopMyJII4poBaHbI IIeJIb,

3al;alavr, rroJrolreHnfl Hayrrnofi HoslasHbr rz upaKTurrecr<ofi rIeHHocrI{ pe3ynbraroB
pa6oru, pla:rra xapaKTepvrcruKa o6rer<ros H MeroAoB IaccneAoBatf,vIs,

rpeAcraBJreHrr cBeAeHr{s o6 aupo6aquu 14 ony6nrarcoBalrrukr noJIf{eHHbIX

pe3ynbTaToB.

B Jrr{TeparypHo-aHaJrr{TrrrrecKoM o6sope B coorBercrr.uvr c IdeJIhIo vr

3aAar{aMu Ar4ccepraqraonnofi pa6orrr paccMorpeHa HayrIHo-TexHLIrIecKafl

r4H$opMaur4q B o6tacru crpyKrypHbrx oco6eHHocreft KoHcrpyKIII4oHHbIX lr

SynrcquoH€urbHbrx KoMrro3r{THbrx MarepraanoB vr MeroAoI} vx noJlfleHuf,.
Bcecropouuuit, B ToM lrr{cJre r<purrzuecrrzfi, aHaJrvs srofi HnQoprr,raIILlI4 ITo3BoJILIJI

6olee r{erKo orrpeAeJrr{Tb ocHoBHbIe HanpaBneHLl.fl B rlpoBe.qeHuu
gKcleprdMeHTaJrbHbrx IdccJleAosaHHfi .

B nreroAH.recKofi rracrr{ Ar4ccepraqr{H rrpeAcraBJleHbl pe3ynbrarbl a}x€ur?I3a

.{zcreHHofi MoAenr{ aprvrrapyroulefi crpyKTypbr nonr{MepHoro KoMrIO3I4THoro

Marepr4€rJra, ocHoBansofi Ha reoMerpprkr oAnocrofinofi rrcauu. O6ocnoBaH nu6op
ilpofpaMMHoro o6ecneqenra-fl r{ MeroAoB KoMrrbrorepHofo MoAenupoBana;,fl ilIrfl
perrreHlr-tr 3aaa'tu LTMrrperHr,rpoBaHr4{ Karrr4JlJl.apuo-uopucrofi sororHzcrofi
crpyKTypbr rroJrkrMepHofo KoMrro3r4Ta.

O6rexrrr Lr MeroAbr r4ccneAoBarrufi. rro3BoJrflror [oryqarb AocroBepHble Lt

Boc[poI43BoAI4MbIe pe3ynbTaTbl npn BbIIIOJIHeHITLI IIJIaHOBbIX SKCtIepI4MeH'rO]8.

B sKcrreprrMeHTaJrbHoM pa3AeJre pa6oru Ha ocHoBaHr4Lr rrpoBeAelrlat
I{ccneAoBaluuit B HarIpaBneHr{H Aocrrr}KeHrr.rr [ocraBJlennofr qenn noltyrleHbl
cJleAyroque, uau6o.[ee 3HarruMbre pe3yJrbrarbr, BaxHbIe AJrf, coBeprxeHcrBoBa:rkrr
TexHoJrofufi upou:BoAcrBa KoMuo3r4THbrx MarepruranoB Ha reKcrrrrurofi ocHoBe:

- o[peAeJIeHbI ocHoBHbre HanpaBneulrs rroBblrrreHufl eS$exrunHocrtr
TexHoJrofr4r4 rronyqelJkrs. KoMrro3r{THbrx MaTepr4€lJroB r43 KalHJrJrrpHo-nopr4cTblx
cTpyKTyp M eToAaMr{ [po eKTHo - opr{eHTr4p oBaHHof o MoA enr4poBaHr{{ ;

- pa3paSoraua ilpolleAypa qrzcreHHoro aHaJrr43a MoAenu rHApoAHHaMHKr,r

npoqecca $unrrpaquu pa6overo pacrBopa qepe3 Ka[]zJrJn{pHo'[opr4c'1yro
apMr.rpyrcqyrc crpyKrypy KaK qepe3 rrpoHprrlaeMyro reperopoAKy;

- co3AaH uporpaunaHrrfi KoMrrJreKc rBepAoreJrbHoro MoAeJrupoBa\rvrfl,

BoiIoKHIzcrbIX apMI{pyrcIrIHX crpyKryp c Bo3Mo}KHocrbro SopuHpoBanprfl. 3D-
MOAeJII{ TeKCTI4JIbHO| O KOMIIO3LITa;

- nalla oIIeHKa TIJIOTHOCTT{ paclpeAerreHEfl, BOJTOKOH: B apMr4pyroqux
KoMrIoHeHTax KoMrIo3I4THoro Marepr4alra rro ero qraQponouy uso6paNeHrlro
MeroAoM 6uuapnofi rroporoBofi ceruen rar\Lrkr;

- ycraHoBJIeH xapaKTep Blrvrfllrtvrfl ynbrpa3ByKoBbrx role6anuit sa KtrHerx{Ky
lpoqecca I4MrIpefHI{poBaHI{t UpU nonrreHr{r{ noJrr,rMepHbrx KoMrro3HTHbrx
Marepr{€rrroB;

- B pe3ynbTaTe r{I4cJIeHHofo MoAeJrr{poBaHus. Kr4HeTr4KH npoqecca [porrr{'rKr,r
Kanl{JlnflpHo-rlopllcrofi crpyKTypbl B-rr3Kr{M cBr3yroqr4M rroKa3aHa Bo3Mo)nHocrb
npofHo3l4poBaHl{t 3aAaBaeMbrx crpyKTypHbrx napaMeTpoB KoMrro3HTHbrx
Mareplz€uron ra eH6opa rexHororr4qecKoro o6opylonanr4s. AJrf peanr:asar1tvrvr 

.,
J.



I{HTeHcI{$I4IIIapoBaHHoro rlpoqecca [ponprrKr.r c orrrlrM€urbHbrMr{ TexHr4Ko-
3 KO HOMI{II ECKI4MI4 [OKA3 ATC IIflM.I,d

B eKcnepr,rMeHTarrbHoM pa3Aene pa6orrr rarcKe paccMorpeHbr MeroAbr
KOM[6IOTepHOrO MOAeJTHpOB,AHlIfl Cr4CTeMbr OAHOHanpaBJteHHbrx KoporKl{x
BoJIoKoH. C Uelrrc o6ecne.reHllf, AocroBepHocrr4 pe3yJrbraroB MoAeJrr4poBaHut B

paMKax aJlropl4TMkrcalJprkr l4crroJrb3oBaHbr MeroAbr 6uuapu:taryuu qusponoro
o6pa:a nemanofi unocrofi crpyKTypbr r4 orreHKr{ rroJrHorbr [onyqeHHbrx AaHHbrx,
xapaKTepla3yroilIl4x paBHoMepHOCTb pacnpeAeJreHr4fl BOJTOKOH, Kolropbre
noATBepAr4nr4 eQSerruBHocrb pa:pa6oraHHoro rrporpaMMHoro KoMnJreKca
<<Cvcrenaa Alrx aHaIIIl3a KarrecrBa rexcrranrnofi rroBepxHocrl{ BoJloK[rucrofo
KOMTIO3HTHO|O CJIO-f, I{ OllpeAelrelJvrfl ee HepaBHoMepHocrr4 B HerKaHbrx ITJI0OKI4X
crpyKrypan> (ceu4ererrbcrBo Ns 202361 0 1 94).

B rrerbrpex [pr.rJrormeHr{qx K lprccepraL\prr4 coAepxrrrcr nu@opMarlr4f, o
BXOA'IqUX 3HaqeHU.flX napaMerpoB qLTcJreHHOfO aHaJrH3a rexHoJrofr4qeoKoro
lpoqecca norryrreHlzf, KoMtIo3I4THoro Marepn€ura (J,&1), MeroAax MareMarr{.recxofi
o6pa6or:nl4 AaHHrIX (N2), o6rer<rax r4HTeJrJreKryanruofi co6crseHHocrkr (nareur
P@ n rpkl cBl4AereJrbcrBa o perl4crparJLrH rrpofpaMMhr AJrr 3BM), a rarcKe arr o6
anpo6aquu pe3ynbraroB Al{cceprarlzosuofi pa6orrr Ha OOO <<tr4nrex JIB)>,
n oArB ep)K4arorqrafi e s $ errzBHo crb paspa6 oraunofi rexHoJrofrrr4.

3anepruaa aHaJrIr3 orlrloHlrpyervrofi Arrcceprarlnr.r B rIeJroM, crruraro
B 03 M o)r(H [,rM Aarb efi o6 qyro rr oJro]r(HTeJr b Hyro o rIeH Ky.

flo coAeplKaHr4ro H oSopuneuraro Ancaeprarryv cneAyer cAenarb p{A
3aMerraHr{fi c uocranoeKoft HeKoropbrx Ar{cKyccr{oHHbrx BonpocoB.

Boupocu rr 3aMerra*nfl rro ArrcceprarlrroHnofi pa6ore
1. B rJIaBe 3 cpeAcrBa MorenI4poBalprfl o6cyxAarorcx rrocne BbrrroJrHerrr{t

caMofo rrpoqecca MoAenr{poBaHr4fl, qro Hapyrlaer non4qecKyro
rlocneAoBareJlbHocrb LI3JrOlKeHr{r kr ycno}KHser Bocrlprrrrr4e
np eAcTaBJreHHO f O MUt epuana

2. He4ocraroqHo o6ocHonan nrr6op neHTLrKyn.rrpHoro uonepeqHoro celieHr4t
uzrefi B ql{creHuofi nao4enn, uro rpe6yer rroJryqeHufl. AorroJrHr.ITeJr.bHbIX
3 Kcnep rrMeHT€urbHbrx AaHHbrx rrJrLr reop err{rre cKo ro o 6o cu o Ba1vrfl,
B pa6ore orcyrcrBylor AaHHbIe o [apaMerpax TKarIKoro rrepelnereHr4{
o 6p asqa, noKa3 aHHoro Ha naurp o S ororpa@uz KoMrro3 r{rlnoHHoro ,,lra1: epuaJra
(prrt. 21, c.69), vro He Iro3BoJl.xer [onyqr4Tb rroJrHoe npeAcraBJreHr4e o ero
crpyKrype
orcyrcrnyrcT I4 cxoAHhle AaHHbIe Arfl rrLrcreHHoro MoAennp o BaHlrfl. xp oqecca
nponI4rKLI' a raKxe no4po6Huir arrarus non}^{eHHbrx pe3yJrbraroB (puc.23),
qro 3arpyAH-f,er BOCnpOrl3BeAeHr4e n nepz$zKar{Hro BbrBo.qoB

5. B 4 rJraBe ALrcceprarJuu yrBeplKAaercs, qro [onyrreHHbre rpa0zuecrue
3aBI{CI4MOCTII ITO3BOJT'IOT nporHo3r4poBar6 crpyKTypHhre napaMerpbr
nonnMepHhrx KoMIro3I4THhIX Marepn€uloB, HO OCTaerc-f, HeflcHbIM: KaKLIM
o6pa:ou oro peiurr43yerct

6. Heo6xoAr4Mo yroqHurb: KaK cerMeHTarlu_{ uso6paxeuux B rrpoqecce
6uuapuzatTuu BJrr4{er Ha TorrHocrb nporuo:rEpoBaHr4.{ ceofic,re
KoMuo3r4THoFo Marepr4aJra 4.

3.

4.



llocrasrleHHble Bonpocbr 14 cAeJraHHbre 3aMerIaHIrIfl He lr3MeHflIor
rroJrorKHTeJrr'Hofo MHeHufl o paccMorpenHofi ArrcceprarlnonHofi

7. Bogruo)KHbr lru KaKr{e lu6o .rIo[onHr4TeJIbHbIe vrn I{HbIe MeroAbI

unrencraSvrKarJvrv npoqecca ilporrr4rKl{ apMupyrcqux crpyKTyp
KoMrro3rrrHbrx MarepkraJroB rroMrrMo yJrbrpa3ByKoBoro nos4eficrsra-fl. Karoea
HX cpaBHvrrerrbHafl. e$Sexrunnocru?

o0uero
pa6ore,

pe3ynbrarbr Koropofi nveror 6omruoe 3HarreHlre Anr pa3Burrvfl TeoperprqecKux
[peAcraBlennfi lr TexHoJrorvrvr npoeKTrrpoBanvfl, Lr [polr3BoAcrBa reKcrrrJlbHbrx

KOMIIO3I4THbTX Marepl4anoB.
AnropeSepar r{ uy6nuraqurd c,qocraro.{Hofi nonnorofi orpa}Karor coAepx{aHue

Ar4coepraqzouuofi pa6oru.
3AKJIIOIIEHI4E

fluccepraqux I4.A.CynopoBa rrpeAcTaBJrfleT co6ofi HAVIIHO.

rcnanu$urarluoHHyro pa6ory, B Koropofi HsJroxeHbr pe3ynbrarbr prccneAoBattuir,

Ha[paBneHHbrx va pazpa6orKy HoBbrx MeroAoB Lr rroAxoAoe n o6racr]r B obracru
co3AaHHr KOMrrO3rlTHbrX MaTepr.raJroB. B pa6ore co,4ep)KaTcr TeopeTlrrrecKue
o6ocuonauux, gKcnepraMeHT€urbHbre .qaHHbre u npaKTr4qecKnre peKoMeHAar\vu,
Kacalorquec-{ rpoqeccoB r.rMrperHlrpoBaHr,rf, H $opvrupoBu*Lrfl. apMr4pynoulr{x
crpyKTyp reKcrr4JrbHblx KoMrro3r{ToB. Oco6oe BHraMaHr4e yAeneHo qr4cJreHHoMy

MoAenzpoBaHHIo I4 tlpllMeHeur4ro ynbrpa3ByKoBbrx no:4eficrnuit Atts. rroBhrrrreuu.rr

KaqecrBa v s$SercruBHocrrl rrpor43BoAcrBa KoMrro3r{ToB, rITo rroATBepx.qeHo
pe3ynbraraMr,r [poMbrrrrJreHHbrx racurrralltrfi .

,{zcceprarlrloHHafl pa6ora Vlsaua AnercaHgpoBr4rra Cynopona ilo cBoeMy
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