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0(PUUHATBLHOTO ONMOHCHTA Bacuiabesa Anapest Butajabesntia Ha
[MecepTAIMOHHYI0 padoTy Paxmartosa Paxmatukona Mejiomosntia Ha Temy:
«CoBepiieHcTBOBaAHNE METO0B HCC/IC/IOBAH NS U IPOCKTHPOBAHHS CHCTEM
06paboTKH 0TPAdOTABUINX FA30B ABTOTPAHCIIOPTHBIX CPEICTB 110
BHOPOAKYCTHUECKHM HapamMeTpany, NPeACTABICHHYIO Ha COUCKAHNC yueHou
cTeleHH KalAHIaTa TeXHHHCCKHY Hay R 1o cnennanasnocetn 05.05.03

«KonecHble v l‘yCQHM‘lele MallHHbI»

AKTVAJBLHOCTh TeMbl jMccepTalMoHHOu paboThl

B coBpeMeHHbIX KDYHHbIX TOpOJAX npobiema  HIyMOBOIO 3arpsi3HeHus
OKPY/KAIOLICH CPe/lbl SBIACTCA aKTyanbHoi 1 TpedyeT pa3zpaboTKH MEPOTIPUATHH 110
CHUJKEHHMIO 3BYKOBOIO  M3JlydeHus OT ABTOTPAHCIIOPTHBIX  CPEIACTB, KOTOPbIC
[OJIHOCTLIO  ONpEACHsioT oOuMi  yposeHb  HlyMa. Jlna  obecriedcHust
YKOJIOPMUECKOTO paBHOBECHS MUPOBBIM c000111eCTBOM PUHATHI MexklyHapO/IHbIe
HOPMbI 110 OI'paHnH4CHHUIO ypoBHEH LIymMa ABTOTPAHCITOPTHBIX  CPEIACTE (ATC).
Cejuac neiiersytot Ipasuia EDK OOH NeS1 (cepus 02). B Poccuu B HACTOSAIICC

BpeMsi  JICHCTBYCT roCcT P 41.51-2004 «EuHoo0pa3Hblie  TpeiTcanit,



Kacatolmecs OQUIMAIILHOTO YTBEPAKICHUS aBTOTPAHCIIOPTHBIX CPEACTB, UMCIOMIMX
He MeHee 4YeThIpEX KOJIEC, B CBSA3M C MPOM3BOJIMMBIM HMH LIYMOM» H roct p
53838-2010 «/Isurarenu apromoOuibHbic. JlonmycTHMbBIC YPOBHU lilymMa H MS%‘OJU)I
mamepennsy. 1OCT P 41.51-2004 nonnocteio cooTsereTnyeT llpauiam EDOK
OOH NoST (cepust 02).

3aKOHOIATEILHOE HOPMHUPOBAHKHE LIYyMa COBPEMCHHBIX aBTOTPAHCIOPTHLIX
CpeJIcTB 3acTaBisieT COBEPHICHCTBOBAThH W pazpadarbiBaTh bosiee HpPeKTHUBHbBIE
METOJIbl  CHHKCHMS [IyMa M [IPOCKTHPOBAHUSI MAJIOMIYMHBIX — KOHCTPYKIMH

arperaToB aBToMoOuIs 1 cuctem obpadorkn otpadorasiinx rasos (COOT) JIBC.

Hayuyuast HoBH3HA padOThl

Hayuryro HOBH3HY B AMCCEPTALMOHHOM HCCIICAOBAHUM COCTABIISAIOT:

- pazpaboTaHHas W peaju30BaHHAS METOJMKa MOJICJIMPOBAHMA COOI’
ABTOTPAHCIIOPTHBIX ~ CPEICTB  Ha  OCHOBAHMH — AKyCTHHCCKHMX  XapaKTCPHUCTHK
ynementos COOL, HOydeHHBIX PACHETHO-IKCIIEPUMEHTAIILHBIMH CIOCO0aMM;

- pa3paboTaHHbIC PACUCTHO-IKCICPUMCHTAILHBIC METOJMKM W CTCH/IbL JUIA
Onpeae/icHUst  aKyCTHYECKHMX — XapakTepUCTHUK  DJICMCHTOB CcOOl"  ATC,
HEOOXOAMMBIX JUISE MOJICJIUPOBAHMS CUCTEMBbI B 1ICJIOM;

- paCcUeTHO-PKCMEPUMEHTATLHBIMU criocobamu pazpaboTaHa, M3roTopichHa
MCIIbITAHA KOHCTPYKIMSL TJIYHIMTEeIg-HelTpaiMzatopa, [03BOJIsIONas  CHU3UTH
akycTuueckoe n3nydenune ATC;

- 5(Q@QexTHBHOCTL  Pa3padOTAHHON  METOJAMKH  TIPOEKTHPOBAHMA COOI
[OTBEPA/ICHA 110 PE3yIbTaTaM CPaBHUTEIIbLHBIX WCIHLITAHWH B COOTBETCTBUM C
[TOCT 41.51-2004,

- ¢ 1eJIbI0 YMEHbIIEHHUs IIyMa OT HapyXKHOW [OBEPXHOCTH IJIYHINTE/Is-
neitpanuzaropa ATC paccuuTanbl ¢ y4eTOM paHUHHBIX YCIIOBHM 4acTOTLl 1
GopmMbl  KosleDaHUHi  OT/IEJILHBIX  HAPYIKHBIX [IOBEPXHOCTEH 1pH  BBEJICHUU
PA3IMUHBIX KOHCTPYKTHBHBIX HM3MCHCHMI W BhIOpatibl naubosiee IPPekTUBHbIC
pellleHHsl 110 KPUTEPHIO -  yMEHbIIEHHE CPEJIHEero  3HadeHMs  Kbajpara

BMOPOCKOPOCTH 110 OTEAbHOM MOBEPXHOCTH KOHCTPYKITHH.

ﬂOCT()BepH()CTb H 000CHOBAHHOCTb HAV4YHbIX pe3yjabTaToB

AUCCEPTALLHOH HOM [)86()'[‘l)l

OGecieyeHbl UCHOJL30BAHUEM COBPEMEHHON H3MEpUTEIbHON allaparyph,
MMEIOIIeH Me/ Ty HAPOJIHbIH CePTU(GUKAT COOTBETCTBHS, @ TakKe MyTeM CpaBHCH I
PE3Y/IbTATOB  PACHCTHBIX HCCIC/AOBAHUI ¢ pesylibraramiu IKCIIEPUMEHTATILHBIX
uceaenosanuit.  Kpome  TOro, TMpoBOAMIOCH — CPABHCHHUE 110 AKYCTHHCCKHAM



rapameTpam pa3padoTaHHOM KOHCTPYKIMH MIYLIHTEsl-HERTpaln3aTopa i CCPUHO

BhilyckaeMoro riyimurens coryiacio 'OCT P 41.51-2004.
o
>

P

TCODCTl/lllCCK‘aH H IIpaKTHYECCKAsd 3HAYUMOCTb [’)26011)1

Teoperuueckast 3HAYMMOCTb  3aK/IOHACTCS B pa3padOTaHHBIX  aBTOPOM
MeTOJIax KOoHeuHo-d1eMeHTHOro Mojeauporanus COOI Ha OCHOBE IOJIYYEHHbBIX
pacuyeTHO-IKCICPUMEHTAIbHBIM criocobom AKYCTHYCCKHX XapaKTePHCTUK
HJIEMEHTOB CHCTEMbl BBIIYCKA, pa3zpaboTaHHbIX METOJlaX M IKCHEPHMEHTAIIbHBIX
CTEH/1aX JUIs IPOBE/ICHUsI U 00pabOTKU Pe3yJIbTaTOB PACHETHO-IKCIEPUMEHTANIbHbIX
MCCIE0BAHUI aKyCTHYCCKUX XapakTeprucTrk seMentos COOL.

[IpakTudcckast 3HAUUMOCTH paboThl COCTOMT B CO3/laHHM M pazpadoTKe
METOLOB MPOCKTHPOBaHKs W HccieoBanns Kak snemento COOIL, Tak u cHcTembl
Beinycka JIBC B nesnom;  MeToJOB  Ha  OCHOBE  KOHEHYHO-3JIEMEHTHOI'O
MOJICIIMPOBAHMs JUISL ONPE/ICIICHUST COOCTBEHHBIX W BbIHYZJICHHBIX 4acTOT M (hOpM
kosiebanuit orjiesibHbix diemeHToB M COOI B 1esom; orpeje/ieHne rpaHuyHbIe
YCIIOBHSL M BBIOJIHCHUE PACYCTOB BbIHYAJICHHBIX 4acTOT W (Qopm KojaedaHuii
FIYLIUTENsI-HEHTpann3atopa ¢ Leablo pazpadoTKh KOHCTPYKTHUBHDBIX PELICHUH 110
CHMIKEHUIO 3BYKOBOI'O U3JIYUCHHS OT HAPYKHbBIX TOBECPXHOCTEMN.

PesyabTarsl  MCCACAOBAHMM  MOTYT  HAaUTW  NIPUMCHEHHME B HAy4HO-
MCCIIe/[0BaTeIbCKMX padoTax 1pu CO3/IaHUM CUCTEM BBINYCKA aBTOTPAHCHOPTHbIX
CPC/ICTB B HAyuHO-00pa30BaTC/IbHLIX — YUPEIKJACHUSAX W Ha  [PCHAIPUSTHSIX,
CHeIMAaNU3UPYIONIUXCss  Ha  pa3paboTke M [IPOU3BOJICTBE  CHCTEM  BhIIYCKa
ABTOTPAHCIIOPTHBIX CPEJICTB € LEJIBLIO JIOCTHIKCHHS T1EPCHEKTUBHBLIX HOPM 110

BHCLIHCMY LIYMY.

OueHka coaepKaHus JIMccepralmmu

CTpyKkTypa JjauccepraliMy 110cie/loBaTe/lbia, JIorMdHa W Halpasiena Ha
pelieHre NoCTaB/IeHHbIX 1ejiell W 3aiad ucciestopanus. Jluccepranmontas padbora
COCTOMT M3 BBEC/ICHMS, YCTLIPEX 171aB, BBIBOOM 110 Kak/10H 11aBe, 00X BbIBO/IOB,
oubnMorpaguueckoro crnuceka u3 92 nammenosatinii. O0bem pabdOTbl cOCTaBISACT
120 cTpanuibl 6e3 npuioKeHuit, 97 pucyHKoB U 5 TabJIHIL,

M3noxkennble B AMCCepTallMM Marepuasbl JOCTATOYHO TOJHO OTpaaior
00BEM NPOBE/IGHHBIX COoMCKaTeleM HucciieloBannii. Jlnccepramusi opopmiena B
COOTBETCTBIM € TPCOOBAHUAMMU K HAYUHO-TEXHUHUCCKUM 1yOnuKkaumsim. OCHOBHbIC
MOJIOKEHUS, PE3YJALTAThl U BBIBOJIbI JIMCCEPTAIMOHHONW paboThl MPeJICTaBICHbl B

apropedepare concKaress.



Bo BBeleHHH 000CHOBAHA AKTYAlLHOCTH MPOBCJIEHHBIX HMCCIC/0BAHNA B
JiccepTalii, ONpeselicHpl e, 3ajadu, [oKasaHa HaydHad HOBM3HA 1
[paKTUHECKas: 3HAYUMOCTH  PabOThI, NPEJICTaBICHbl  OCHOBHbIC [OJI07R@H Vs,
BLIHOCHMbIC 1A  3aluTy, [pUBECHbI  JaHuble 00  anpobauuy pE3yNbLTATOB
MCeeoBalKs Ha HaydHbIX KOH(EPCHIMAX W B IyO/IMKALMAX, BbITONHCHHBIX
ABTOPOM [10 TeMe JIMccepTalliu.

B nmepBoii _ riaaBe  coWcKareieMm  MPOBEICH  aHaiWs - BJMAHMSL
ABTOTPAHCIIOPTHBIX CPEJICTB HA aKyCTHYECKOE 3arps3HeHHs oapvmammm Cpeibl;
OCHOBHBIX MCTOUHMKOB [IyMa aBTOTPAHCIOPTHBLIX CPE/ICTB Ha OOLIMK 1HIYyM ¥
knaccuuKalds Mx 1o 3HauumocT. Tak ke NpuBE/IeH aHaln3 COBPEMEHHBIX
HOPMATHBHO-NIPABOBLIX AKTOB, PErJIAMCHTHPYIOIIMX  aKyCTHHECKOE  HBIYHCHIC
ABTOTPAHCIIOPTHBIX CPEJICTB, COBPEMEHHBIX METO/I0B CHUYKCHHMA IHYyMa W TCH CHIMH
pazgutus COOL.

OGOCHOBAHHO JlejlaeTcsl BhIBOJ, HTO 3HAYMMbIM HCTOYHMKOM LIyMa ATC
gBIAETCS cucTeMa o0paboTKKU OTPabOTABLIMX [A30B, NOITOMY COBCPLICHCTBOBAMHNC
METOJIOB [IPOCKTUPOBAHUA W MCCiIC0BalKs  KOHCTPYKHIHH COOl' ¢ 1easo
CHISKEHMS! ee LIyMa sBIsSeTCs BKHOM 3a1aueil 1 I103BOJIMT CYINECTBEHHO CHUBMTE

3pykoBoe u3ayuerne ot ATC B ueaom.

Bo Bropoii rjaBe pa3padoTaHbl MCTOJMKM MCCICAOBAHMA aKyCTHHCCRIX
xapakrepuctrk diemenros COOL, HEOOXOIMMOT0 JUISL [IPOEKTUPOBAHKUA CUCTEMbL B
esoM;  pa3paboTaHpl  CTEH/Ibl, METOJMKH  [POBEJCHH HKCIIEPUMEHTAIIHHBIX
MCCNeoBaNKi, rporpamMMbl  AUts  00paboTKK  OKCMCPUMEHTATBHBIX  AAHHbIX
HeOBGXOAMMBIX JUls uccieiosanus aiemenros COOL; onpenecHsl MapamMetpbl
AKYCTMUECKOM HArpy3KM CTeHja JUid 1IPOBE/IeHUs  aKyCTHHCCKIX MCITbITAHUH

JIEMCHTOB CUCTEMDI, OnpeaCICHbI AKYCTHUHCCKHC XapakTepHCTHKM
KaTaJlMTHYECKOI'O 110 pe3ylibTaTaM CTCH/1IOBbIX MCIILITAHUN.
B BbhIBO/1aX rjaBhbl [MPHUBCJICH repeHb pa'3pa60'1‘a1ﬂib[x pac4eTHO-

SKCIIEPUMEHTAILHBIX ~ M@TOJIMK, OKCHEePUMEHTAIBHBIX  CTCHJI0B 1 pacueTHhIX
MporpamMmM Julst TOJyHCHHs aKyCTHUCCKHX XAPAKTEPHCTHK synemento COOL .
PazpaGoranible MCTOIMKH [103BOIMIN ONPEACIHTE aKyCTHICCKIE XapaKTepUCTHKH
ocHoBHBIX Anementos COOD, Taknx Kak: KaranuTuueckuii OIOK, oObeMHbIE U
PE30OHAHCHBIC KAMEPbl, JAMCCHITATHBHBIC D1CMCHTBI.

B rpereii ruape NpecTaBicHa METOJMKA [TPOCKTHPOBAHUA KOHCTPYKHMH
COOT.  llpoBejieHbl  SKCHEPUMEHTAILHBIC — HCCIICIOBAHMA pazpadoTaHHon
koucTpykiimn COOI 1o BHelHeMy mymy Ha ATC.

BuiBOA cjeiaH Ha OCHOBE TMPOBEACHHBIX PACHCTHO-IKCICPUMCHTATLHEIX

weesenopanuil. Paspaboratiibie METO/bl POCKTHPOBAlMS W MCCICAOBARNA, KaK
[MOKA3bIBAET  CPABHUTEbHbIE — WCIIBITAHMsA,  ITOJTBEpIIaloT aJIeKBATHOCTh
pa3paboTaHHbIX METO0B NPOCKTUPOBAHKA 1 necaenosanus COOL,

B wermepToii ruaBe MNpecTaBicHa MCTOAMKA MCCACAOBAHMS nomcka
KOHCTPYKTHBHBIX PEHICHMH 110 CHUKCHHIO 3BYKOBOTO W3JIYUCHUS OT OTIACIbLHbBIX
HAPYKHBIX [TOBEPXHOCTEH CIYIIHTENA-HeHTpain3aTopa Ha  OCHOBE  KOHEHHO-
IEMEHTHOrO  MOJCJIMPOBAHUA € YUETOM  IFpaHHYHbBIX YCJI0BUHA, MOJYHCHHBIX
HKCIEPUMEHTAIILHBIM - CHOCOOOM. MeTtojiKa 1103BOJISICT  PacdeTHBIM crocodom
OrpeIe/INTh KOHCTPYKTHBHBIC PeIIEHUH, CHIKAIOTIHNE AKYCTHHECKOE H3JIyUeHHe OT




HAPY/KHOW MOBECPXHOCTH.

B BbhiBOAAax 4eTBepTOi IJlaBe ykaszano, 4TO HauOOJBILICIO  CHHKCHMS
3BYKOBOI'O M3JIYUEHHsI OT HapyKHbIX [OBEPXHOCTEH FIyHmMTeNs-Hellrpanuitropa
MOYKHO JOCTHYb BBCACHHUEM C(EPUUYCCKUX BBINTYKIOCTEH. Paanyc U pacnonomeHme
cPepUUECKUX BBITYKIOCTEH MOKHO 110100paTh pacyeTHbIM ClIOCOOOM.

B sakiawueHun chopmysMpoBaHbl 00lIKME BbLIBOJ(bI 110 JMCCEPTALMHU U

MPUBCACHBI OCHOBHbLIC PEC3YJbTaTbl HAYYHOI'O HCCIACIOBaAHMS, MOATBCPXKAAIOIINC
BBIITOJIHEHHKE [TOCTABJICHHBIX 3a/la4 M JIOCTHIKEHHUE 11CJTHU pa60"l‘}>1.
OCHOBHbBIC [TOJIOKCHUS M BbIBO/IbI JUcceepralm OII}"'6JIHKOB'&HI>[ B 8 Hay4"HbIX

nyOIMKaLKsX, S U3 KOTOPBIX B pelieH3npyeMbIX xKypHanax BAK.

JameyaHus 110 JluccepTalMu U apropedepary

1. B nauccepranuu ueniecoodpazHo ObLIO OTACABHO TMPUBECTH AAHHDLIC O
cucremax o0padoTKu OTpadOTaBIIMX 'A30B, KOTOPhIE HIMPOKO PACHpPOCTPAHEHb! B
Poccuitickon Pejiepanuu.

2. B (opmynax onpesienctust CNEKTpa 3BYKOBLIX JABICHWH (CTpaHULbI
35-36 quccepTalii) OTCYTCTBYET PasMepHOCTh.

3. Ha pucynkax 2.7-2.11 aucceprauuu st HarjsiIHOCTH HEOOXOAMMO
OBIIO OTJEJILHO 110Ka3aTh KOHCTPYKIIHK OOBEMHBIX U PE30HATOPHBIX KaMep.

4. He coscem scHo, rnouemy pa3OMBKa Ha KOHEYHBIC DJICMCHTBI
BBIITOJHEHA B IIPOrPAMMHOM KOMILIEKce Ansys, a aKyCTHHUECKOe MCCJIe/IOBaHUe B
LLMS Sysnoise (I 1asa 3).

5. B kauecTBe MOJHOTBLI PACYCTHO-IKCNICPUMCHTAIBHBIX MCCIEI0BAHNH
1es1ecoo0pa3io  MCIOIB30BaTL  JUls  TPAHWUYHBLIX  YCJIOBHH — BHMOPalMOHHOIO
BO3JCHCTBHUS OT arperatoB aBTOMOOWJS W JOPOrM CPEIHME 3HAYCHHs CHEKTpa
BUOPOYCKOPEHHH, 1OJIyHeHHbIe JKCIEPUMEHTAIbHBIM CIIOCOOOM Ha JBUAYIIEMCH
ABTOMOOMIIE.

0. B asropedepare Ha puc. 3 (crtp. 9) u puc. 22 (crp. 21) 1mroxo
YUTAIOTCS 0003HAUCHHUS.

VKazaHHble 3aMedanus He CHUIKAIOT O0LIEro MojoKHTEIbHOTO BIEHATICHHA
0 peleH3upyeMoil iicceprainn. Pesylibrarhl paboThl OCBEHICHDBI B HAYYHOH HevaTH
M anpoOHpoBalbl Ha HAYYHO-TCXHUUECKMX KOH(pepeHuusax. ABTopedepar H

Uy6m/u<aunn COOTBETCTBYHOT COJIEPIKAHUIO Juccepraliniiu.

SAKJTIOYEHHUE

ﬂnccepTaum PaxmartoBa PaxmarKona cnomoBHYa, BbINOJHEHHAS HA TEMY
<(COB€pL[,IGHC'I‘BOB&IIl/IC METOJIOB  HCCJIeJlOBaHud U INPOCKTUPOBAHNUA CUCTEM



00paboTKK oTpadoTaBlInX rason aBTOTPAHCITOPTHBIX CPEJICTB 1o
BUOPOAKYCTHYECKUM  [IapaMeTpam» W IPEACTAB/IEHHAs Ha COMCKAHWC YHYCHOH
CTENeHW KaH/Mjata TEeXHMUYECKUX Hayk, [pejcTraBiser coboi '3886]311161%)’?0
Hay4yHO-KBaJMpUKaLnoHtyto padory. lloayduennpie B pamkax AUCCEPTALHOHHOIO
HeciieloBalns  pes3yibTarthl  001a/al0T  HayuHOM HOBHM3HOW M MPAKTHHYCCKOH
[OJIE3HOCTRIO  JUIs  JIBUraTtejel BHYTPEHHEro CropaHusi, aBTOTPAHCHOPTHbBIX
CPEJICTB, CTALMOHAPHBIX YHCPreTHHECKMX YCTAHOBOK Kak 001acTh Hayku. B cBsizu ¢
BBILLIEU3IOKEHHBIM, CHHTAKO, 4TO aucceprauds Paxmarosa P.M. ynosaerBopser
kputepusim 1. 9-11 »w . 13-14 «llonoxenust 0 NPUCYKACHHH  yHCHBIX
crerteHeil», a ee asrop, Paxmaro Paxmarxon  HciomoBu4,  J10CTOUH
MPUCYIKACHUST YUCHON CTEMEHM KalJnaaTa TEXHHYCCKUX HAyK M0 CHCUMalbHOCTH
«05.05.03 «KonecHble ¥ I'YCEHUUHBIC MAILTMHbD).

3aBeayrolui kadeapoi " Xumuieckas TEXHOJIOT U 1
npombiiuientas sxojorus” GPI'bOY BO «Camapckui
FOCYJIAPCTBEHHbBIA TEXHUUECKHUH YHUBEPCHUTETY,
JIOKTOP TEXHUYECKHX HAYK, NPODEccop, s
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