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OBLIAS XAPAKTEPUCTHUKA PABOTbI

AKTYyaJIbHOCTBH TeMbl. [Ipo0iema CHIKEHHsI YPOBHS aBUAIMOHHOTO IIyMa SB-
JSIeTCs. OTHOM U3 OCHOBHBIX MPOOJIEM 3aIUThI OKPY>KAIOIIEH cpe/ibl U JIIoJIeH OT BO3-
JCMCTBHS JIETATENIbHBIX allllapaToOB U MHBIX HCTOYHUKOB MOBBILIEHHOTO ITyMa. B cBs-
3M ¢ HAOJIIOJAIOIMMCA POCTOM 00beMa BO3AYILIHBIX MEPEBO30OK M YBEIUYEHUEM HH-
TEHCUBHOCTH 3KCIUTyaTal[id CaMOJIETOB HKOJIOTHYECKas 0O0CTaHOBKa TpeOyeT 0ob-
IIOTO BHUMAHUS U BCJIEJCTBHE TOTO Y)KECTOYAIOTCS HOPMAaTHBHBIE TPEeOOBaHUS 110
IIyMy Ha MECTHOCTH M B KabWHaX camoJieToB. Tak Kak cero/iHsi pbIHOK HalpaBJIeH Ha
noTpeOuTeNsl, CHUKEHUE YPOBHS LIyMa B cajJoHE caMoJjieTa 00yCIOBIEHO HE TOJBKO
HOPMAaTUBHBIMH TPEOOBAaHUSIMH, HO U HAIIPaBJICHO Ha TMOBLIIIEHHE KoM(popTa B moJie-
TE.

lym HeOGmaronmpusTHO BO3JAEHCTBYET Ha JIOACH, MKUBYIIUX BOIM3U a3poOIop-
TOB, MACCaXXUPOB, a TaKXKe OOCITYKMBAIOLIMN MepcoHan. Beicokue ypoBHHM aBHalu-
OHHOI'O IIyMa SIBJSIIOTCA TaK)Ke MPUYMHOW YCTAJIOCTHBIX MOBPEXKIECHUN 3JE€MEHTOB
CaMOJIETHBIX KOHCTPYKLIHMHM M BbIXOAA M3 CTposl anmaparypbl. [IpoOrema akycTUKH
JIETATENBHBIX AIIAPAaTOB TECHO CBS3aHa C BOIPOCAMHU NPOEKTHUPOBAHUS, TEXHOJIOTUU
IIPOU3BOJICTBA U DKCIUTYyaTAllMM aBUALIMOHHOW TEXHUKH; OHA UMEET BaXKHOE 3HAUCHUE
JUTsL BBIOOpa OCHOBHBIX ITAPaMETPOB JIETATEIBHOIO anmnapara.
ILeab auccepranmu — NoBbllieHUE 3()(PEKTUBHOCTU 3BYKOM3OJIALIMOHHBIX Xa-
PAKTEPUCTUK MHOTOCIIOMHBIX MAHEIEH.
Jljig peain3anyy MOCTaBIEHHON LEeIN CPOPMYIUPOBAHBI U PEIICHBI CIEAYIOLINE
3a/1auu:
1. AHanu3 KOHCTPYKUUA MHOTOCTIOMHBIX TTaHEJEH.
2.JKCIepUMEHTaIbHOE OIpEAeNieHNe OCHOBHBIX MapaMeTpOB CKIIAI4aToro 3a-
IIOJIHATEIS, BIAUSIOIIMX HA 3BYKOU30JALUOHHBIE XapaKTEPUCTUKH [TaHEIH.
3.Pa3paboTka pacueTHbIX 3aBUCUMOCTEN AJIsl ONPeIeICHHs 3BYKON3O0JIALIMOHHBIX
XapaKTEPUCTHK MaHEJIEH CO CKIaA4aThIM 3aIl0JTHUTEIIEM.
4.Pa3paboTKka peKOMEHJALMI MO MPAKTUYECKOMY HMCIOJb30BaHUIO MaHEJEeH co
CKJIaTYaThIM 3aIOJHUTEIIEM B Ka4€CTBE 3BYKOU3OISLIMOHHOIO MaTepHaIa.
Hay4Hasi HOBH3HA.

— BrniepBble mpoBeieHO KOMIUIEKCHOE 3KCIEPUMEHTAIbHOE HCCIIEIOBAaHUE 3BY-
KOU3OJISILIMOHHBIX XapaKTEPUCTUK MHOTOCIOMHBIX TMAaHEJel CO CKIIaq4aThiM
3aMOJHUTENEM, U3 KOTOPOIrO OIpPEAENICHO BIUSHUE BHYTPEHHEH TeOMeTpUu
Ha 3BYKOM3OJISIIUOHHBIE XaPAKTEPUCTUKN MHOTOCIOMHON MaHEeN! ¢ 3al0JIHU-
TenemM Z-rodp, OpUEHTAUMK KaHAJIOB M HAJUYMs KJIEEBOTO CIIOSI MEXIY 3a-
MOJIHUTEJIEM U OOIIMBKOIA.

— [lomydyeHsl 3aBUCHUMOCTH AJis pacueTa 3BYKOM3OJIALIMOHHBIX XapaKTEPHUCTHUK
MaHeJeH ¢ 3anoHuTeNneM Z-rodp.

IIpakTHYeckas LHEHHOCTh PE3YJIbTATOB JAHHON pabOThl 3aKIIIOYAETCS B TOM,

YTO JaHbl PEKOMEHJALUUU 10 pa3paboTKe M HCIOJb30BAHUIO 3BYKOM3OJISILIMOHHBIX
naHesed MpHu MPOEKTHUPOBAHUM, W3TOTOBJIECHUH M JKCIUTyaTalldd CaMOJIETOB MaJloif
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aBUALIMY, Ta30paCIpENCIUTEIbHbIX CTAaHIUI, CTPOUTEIBCTBE MAJO3TAKHBIX 3/1aHUN
Y COOPYKECHUM.

Pa3paboTaHpl peKOMEHJAIUH 110 CHWKEHHIO IIyMa B CAJIOHE JIETKOTO caMoJieTa
«Mypena» ¢upmbr «MBEH» ¢ mpuMmeHeHrneM 3BYKOHM3OJSALMOHHBIX MaHENEeH CO
CKJaauaThiM 3anoiauteneM. OcymiecTBieHa padboTa 1Mo NpUBEIECHUIO B COOTBETCTBHE
C TpeOOBaHUSIMH HOPMATUBHBIX TOKYMEHTOB YpPOBHS IIIyMa B IIOMELICHUH OJI0Ka pe-
OYLUMPOBAHUS U BBIXOJIOB JIMHUHM pelylIMpOBaHUs U3 0i10ka peayuupoBanus ais «l a-
30pacupeneauTeNbHON cTaHuuu — 1 HeBMHHOMBICCK» ¢ IPUMEHEHUMEM MHOIOCIION-
HBIX 3BYKO3AIIUTHBIX KOXKYXOB, I'JI€ B KaUe€CTBE 3aIlOJHUTEIN UCIOJb3YETCsA CKIal-
yaTasi CTpyKTypa Ha OCHOBE 3ur3zarooopasHoro rogpa. Ilo utoram padotsr Ha «["a3o-
pacupenenuTenbHor cTaHimuu — 1 HeBUHHOMBICCK» YCTaHOBJIEHBI 3BYKO3aILUTHBIC
KOXKYXHU.

Pa3paboTanHbple pPEKOMEHJAIMM, PACUETHBIE 3aBUCHUMOCTH M IPOrPaMMHBIE
CpelcTBa MOTYT OBITh HCIOJB30BAHBI MPH MPOEKTUPOBAHUHU 3BYKOU3OJISLMOHHBIX
KOHCTPYKUUHM JIETAIbHBIX anlapaToB W WHBIX WCTOYHMKOB MOBBIIMICEHHOIO IIyMa, a
TaK)Ke MpHU JaJbHEUIINX HAYyYHBIX MCCIEAOBAHUAX U pa3paboTKax B 00JIaCTH 3BYKO-
U30JSLUN.

Anpobauus pa6orbl. OCHOBHBIE PE3ybTaThl JUCCEPTALIMOHHOW PabOTHI J10-
KJIaJIbIBAJIMCh HA CAEAYIOIMNX KOH(PEpEeHIHSIX:

— IlpakTnueckue pe3yapTaThl padOThI ObUIM MPEICTABICHB HA KOHKYPCE Hay4-
HO-uccaeaoBaTeabckux padot [Masnpom (Tpancras Kazans) cpenu CTyIeHTOB
u acnupanToB BY30B Pecniy6nuku Tatapctan « AKTyajabHBIE aCTIEKThI U WH-
HOBAIlMW B TPAHCTIOPTUPOBKE razay. PaboTa 3ansna | Mecto U oTMeueHa u-
MIJIOMOM;

— Mexnynaponnass Hayuno-Texnuueckas koHpepeHiuss «/HHOBaIMOHHBIE
MaIlIMHOCTPOUTEIbHBIE TEXHOJIOTUMU, 00OpynoBaHuEe U Matepuainbl — 2013»
(MTK — «<MMTOM-2013»);

— XX Tynonesckue uteHus: «MexayHapoaHas MOJIOIEKHAS HaydHasl KOHQe-
pennus 22-24 mas 2012 rogay;

— XVIII TynoneBckue urenust «MexayHapoaHas MOJIOJIEKHAs HAay4dHash KOH-
dbepenmus 26-28 mas 2010 romay;

— X MexayHapOoaHblii CUMIIO3UYM “DHepropecypco3pPeKTUBHOCT U IHEPrO-
coepexxenue B Pecniybnuke Tatapctan”. Kazanb, 1-3 nexadps 2009 r.;

— Il MexnynapoaHasi HaydHO-TIpakTU4eckas KoHpepennus “MHHOBalIMOHHBIC
TEXHOJIOTUH B MPOEKTUPOBAHUMU U MPOU3BOJICTBE M3AEIUI MAIIMHOCTPOCHHUS
(MTM-2008)”. Kazanb, 17-19 centsiOps 2008 r.

Iyoankamuu. [To Mmarepuanam auccepranuu omyOiaukoBaHo 12 pabot, B TOM
yycie |1 mareHt, 2 craTbu B XKypHajax pekomeHaoBaHHbix BAK, 8 pabot B Marepua-
JaxX MEXIYHApOJHbIX KOH(PEpEeHLIUA U CUMIIO3UYMOB, | CTaThsl B 3apyOeKHOM cOOp-
HUKE.




Ha 321ty BLIHOCUTCH:

1.Pe3ynbrarhl 3KCIEPUMEHTAIBHON OLEHKU 3BYKOM3OJISILIMOHHBIX XapaKTepH-
CTMK MHOTOCJIOMHBIX MaHeJell ¢ 3amoyHuTesneM Z-rodp B 3aBUCUMOCTH OT
napaMeTpoB BHYTPEHHEH reoMeTpun Z-roppa U OpUEHTALIMHA KaHAJIOB BHYTPH
3allOJIHUATENS, a TAaK)Ke HAIUYHUS KIEEBOTO CIOSI MEXKIY 3arlOoJHUTENEM U 00-
IIMBKOM.

2.MaremaTHueckasi MOZEJb JUIsl ONPEEICHUs 3BYKOU30SUOHHBIX XapaKTepu-
CTHK TaHEeJIeH C 3aloaHuTeNeM Z-rodp.

3.OMNuprUYecKue 3aBUCUMOCTU JI ONpEACNICHUs] 3BYKOU3OJIALMOHHBIX XapakK-
TEPUCTHUK MaHeseH ¢ 3anonuurenem Z-ropp.

4.PexoMeH1alluy TI0 UCIIOJIB30BAHUIO MAaHENEH ¢ 3anonHuTeneM Z-rodp ass jer-
KOT'O CaMOJIETa, CTPOUTENBHBIX KOHCTPYKIUI U 3BYKO3AIMTHBIX KOKYXOB Ha
ra30pacipeeUTeNbHbIX CTAHIUAX.

JoCTOBEPHOCTh NPEVIOKEHHbIX METO0/10B, pellleHWii W TOJYYeHHBIX pe-
3YJbTATOB 00ECIIEYUBACTCS TEM, YTO FKCIIEPUMEHTHI IPOBEJCHBI C MCIIOJIb30BAHUEM
COBPEMEHHOW amnmapaTypbl 0 METOJUKE, ONpPENEICHHON NEeHCTBYIOIIUMHU CTaHIap-
TaMH, U C HUCIIOJIb30BAHUEM ATTECTOBAHHBIX M3MEPUTEIbHBIX IpubopoB. [loBTOpsie-
MOCTh Pe3yJIbTaTOB IKCIEPUMEHTOB ynoBieTBopsieT TpedboBanusm ['OCT 27296-87.
[Ipu TeopeTnyecKkoM UCCIETOBAaHUH MCIOJB30BaHbl CTPOTHE MaTEMaTHYECKHE METO-
TBL.

CrpykTypa M 00beM padoThl. [{uccepTariionnas paboTa COCTOUT U3 BBEICHUS
U 5 rjaB, colepkammx 0030p JUTEpaTypbl U MOCTAHOBKY 3a/ladyd UCCIEIOBaHMUS,
OTIMICaHWE MPOBEACHHBIX 3BYKOM3OJSIIMOHHBIX MCTIBITAHUNA, O0OpabOTKYy Pe3yJIbTaToB
MCCJIEIOBAaHUI M PEKOMEHIAINH 110 PacueTy; 00JIacTH UCIOJIb30BaHUs U PEKOMEH 1a-
[IUA 110 TMPAKTUYECKOMY MPUMEHEHHIO; OOIINUX BBIBOJOB M CIHUCKa JuTeparypsl. Pa-
6ota m3noxkena Ha 129 ctpanuiiax, Bkirodaer B cedst 65 pucynka, 38 tabnuil, 6uo-
muorpadus BKIoYaeT 95 HauMeHOBaHUM.

COAEPKAHUE PABOTDI

Bo BBegennmu 000CHOBaHa aKTyaJlbHOCTh TEMBI JUCCEPTAIMOHHOW pPabOTHI,
OXapakTepU30BaHa Hay4yHas HOBM3HA W NPAKTHYECKas LIEHHOCTb ITOJIYYEHHBIX pe-
3yJbTaTOB, CPOPMYITUPOBAHBI OCHOBHBIC MOJIOKEHUS, BHIHOCUMbIE Ha 3amuTy. JlaHa
KpaTKas aHHOTAILUS BCEX PA3/IENIOB INCCEPTALINH.

B nepBoi riiaBe npoaHaavM3UpOBaHbl UCTOUYHMKHA BO3HUKHOBEHUS IIymMa B Ca-
MoJieTax. B Hacrosiiee BpeMsi caMoJIEThI, YAOBIETBOPSIOUIME JOIYCTUMBIM HOPMaM
M0 YPOBHIO IIIYMa, 3a4aCTyI0 HE YJIOBJIETBOPSIOT ONTUMAIBHBIM HOpPMam. Y CIOBUSA
TpyJa U PHIHOK JUKTYIOT HOBBIE MOAXOJbI, U CETOJHS ACATEILHOCTh OOJIBIIUHCTRA
pa3pabOTYMKOB aBUAIIMOHHBIX KOHCTPYKIIMI HaIllpaBjieHa, B TOM YHCJIC, HA CHUKEHUE
YpOBHSI IITyMa B CaJlOHaX CaMOJIETOB, KaOMHE MUJIOTOB U Ha MECTax 0OCITyKHBAOIIIe-
ro nepcoHala.
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Bonpocamu BO3AEHCTBUA IIymMa HA YEJIOBEKAa M €r0 CHIXKEHUEM CTAJIM 3aHU-
MaThCs €llle B cepeuHe MpouuIoro Beka. [lepBbIM, KTO 00bEIMHUI BCE 3HAHUS 00
aKyCTHKE W M3JIOKWI UX B JOoCTymHOU popme, 6611 P. Taitnop. B Poccum nepromnpo-
XOJI[aMH B aBUAIMoHHOM akycTuke Obuin A.I'. Mynun u B.E. KBuTka, koTopbie BbI-
MyCTUJIM KHUTY IO JaHHOW TEeMaTHKe, SBJISIIONIYIOCS OCHOBHBIM CIIPABOYHHMKOM B
JaHHOW 00JIaCTH U CETOIHS.

Ceityac BOIpocaMy CHWKEHHS IIymMa B aBHAllMM 3aHUMAIOTCS y4yeHble n3 LIA-
', BUAM u pazmuunbix BY30B cTpanbl. bonbiioe BHUMaHue yaemnseTcs npoodJie-
MaM CHIDKCHHS IITyMa Ha BCEX dTalax ero o0pa3oBaHUs, OT CHUKEHUS ITyMa B CHJIO-
BOM YCTAHOBKE, B TOM YHUCJI€ C MOMOIIBIO 3BYKONOIJIOMIAKOIINX KOHCTPYKIUU, 10
CHIKEHHS IIyMa B CAJIOHE JIETATEJIBHOIO allapara ¢ MOMOIIbI) YCTAHOBKH 3BYKO-
U30JISLIMOHHBIX NTAHETIEH.

AHalM3 MokKazall, 4To JJIsl CHMDKEHUS IIyMa B CAJOHE caMoOJIeTa MPUMEHSIOTCS
KaK TPEXCJIOMHBIE, TAK U MHOTOCJIOMHBIEC 3BYKOU3OJISIMOHHbIC MaHeIn. Marepuaibl
3aIIOJIHUTEIIEH, UCTIOJIb3YEMbBIE B TAKUX MAHEIISIX, MOYKHO Pa3/ICJINTh HA JIETKUE BCIIE-
HEHHbIE MaTepualbl (MaTepuajibl HA OCHOBE MEHOIIacTa U T. J.), JETKUue BOJOKHU-
CThI€ MaTepHabl (MaTepuaIbl HA OCHOBE CTEKJIOBOJIOKHA, MUHEPAIBHOTO BOJIOKHA U
T.J.) U SYCUCThIC KOHCTPYKIMU (KOHCTPYKIIMU, B OCHOBE KOTOPBIX Jieskat coThl). [Ipu
3TOM 3BYKOM3OJSLIMOHHBIE XAPAKTEPUCTUKHU MAHEJICH 3aBUCAT KAK OT UCIIOJIb3yEMBbIX
MaTepHuasoB, TaK U OT KOMOMHAIMI MaTEPUAIOB MEXKIY COOOM.

[Ipu Kax10M B3JI€TE U NTOCAJKE CAMOJIETA IIPOUCXOAUT PE3KUM CKaYOK TEMIIEpa-
Typ, YTO MPUBOAUT K oOpazoBaHUI0 KOHAeHcaTa. OOpa3oBaHUE KOHJEHCATa U yIep-
KWBAHHUE BJIard BHYTPU KOHCTPYKLHMHU MPUBOJUT K YTSKEICHUIO CaMOJIETA, a TaAKKE
BIIMSIET HA TMPOYHOCTHBIE M 3BYKOM3OJISIIUOHHBIE XAPAKTEPUCTUKU KOHCTPYKIIHH.
AHaIIM3 CyHIECTBYIOIIMX KOHCTPYKIIMI MMOKa3all, YTO IIEBPOHHBIE KOHCTPYKIUU SIB-
JISIFOTCSI UHTEPECHBIMU C TOYKH 3PEHUS 3BYKOU3O0JISIIIUU U YIAJIICHUS KOHJIEHCATA.

PazpaboTkamMu 1Mo HMCCIEOBAHUIO W BHEAPEHHUIO B MPOM3BOJICTBO CKJIAAYATHIX
CTPYKTYp M KOHCTpyKuuni 3anumanuce B.W. Xanmymun, M.M.3akupos, O.11.Karaes,
K.A.AnekceeB, H.M.Axkumen, [.B.MoBuan, P.A.KaiomoB, P.A.3uHHYypOB,
B.B.barpaxkos, C.®umep, C.Xetimb¢c, C.Kunbuept, M.Knayc, K.Kiny3zens u ap.

N3BecTHBI paboOThI MO MCCIENIOBAHUIO aKYCTUYECKHX XAPAKTEPUCTHUK CKiaada-
TBIX  CTPYKTYp, KoTopbiMu  3anumanucek B.M.Xammynun, B.B.barpakos,
J.I''Menssmiknn, B.A.Yuctakos, O.B.Hazapo, C.A.bormanoB, W.M.3akupos,
I0.I1.KaraeB, A.llaiihdep, P.Maiiep u np. B manHbIX paboTax oTMe4aeTcs, 4TO
CKJIaJ4aThie 3aIMOJIHUTETN 00J1alatoT 0ojiee BBICOKMMH 3BYKOTOTJIOMIAIOIIUMH Xa-
PAKTEpPUCTUKAMU, YEM COTOBBIE KOHCTPYKIIMHU, a TAKXKE SBISIOTCS NEPCHEKTUBHBIM
MAaTEpPUaIOM JIJIs UCTIOJIb30BAHUS B 3BYKOU3OJAIMOHHBIX TTAHESX.

HccnegoBanusiMu B 00JIaCTH TEOPETHUECKOTO OINPEACIICHUS 3BYKOU3OJSLUOH-
HBIX XapaKTEePUCTHUK MAaTEPUATIOB M KOHCTPYKIUi 3anuManvich Mynun A.l'., Epum-
e, Kmumyxua A.A., Aumxenos B.JIL., Hlyoun W.JI., Jlanaes 2.M., ®enopos H.H.,
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Kpeiitan B.I'.,['epacumoB A.U., M. Xekn, X.A.Mrwomiep, K.I'€zene, [Talimymun B.H.,
Tapnakosckuit J1.B., 3akupoB .M., KartaeB FO.Il. u np. B ocHoBe OoJiblIMHCTBA
CYLIECTBYIOIIUX PACUYECTHBIX METOJOB MO 3BYKOM3OJSLMM JIEKHUT allpOKCUMAaLHS
DKCIIEPUMEHTAIIBHBIX JTaHHBIX. T€OpETHUYECKHME MOJEIM ONMCHIBAIOT B IEPBYIO OYe-
peab OJHOPOJHBIE MaTEpHallbl, a TAKXKE MaHEIH ¢ COTOBBIM 3anojHutenem (Tapina-
koBckuit J[.B., ITaiimymun B.H.).

HenocTtatkom cyiiecTBYIOMMX METOOB SIBIISIETCA TOT (PaKT, YTO MpHU Onpenaesne-
HUU 3BYKOM3OJIALIMOHHBIX XapaKTEPUCTUK HE YUHUTBIBAETCS CTPYKTypa KOHCTPYKLIHUH
1 MartepuasioB. [[ns onpenesneHus 3ByKOM3O0ALMOHHBIX XapaKTEPUCTUK HOBBIX KOH-
CTPYKLIMI U MAaT€pUaAIOB CYLIECTBYIOIIMMHU METOJIaMH HEOOXOAMUMO MPOBOJMTH JKC-
NEPUMEHTAIIBHBIE UCCIICIOBAHMUS.

Bropasi rimaBa nocpsiieHa OnpeAeeHUI0 IapaMeTpoB, OKAa3bIBAIOIINX BIUSHUE
Ha 3BYKOM3OJISILIMOHHBIE XapAKTEPUCTUKY MAaHEIEH CO CKJIAIYaThIM 3aIllOJHUTEIIEM, a
TaKKe pa3padOoTKe KOHCTPYKILMI MaHeNen 1l SKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUM.

OnpeneneHo, 4To HAMOONBIIUA UHTEPEC MPEACTABISAET UCCIEIOBAHNUE BIUSHUS
Ha 3BYKOM3O0JISILIMOHHBIE XapaKTEPUCTUKU ITaHEJICH IIapaMeTpOB BHYTPEHHEN MeOMeT-
pHUM 3aMOJHUTENST Z-TOPp B TPEXCIONHBIX U MHOTOCJIONHBIX MaHENAX, OPUEHTALUH
KaHAJIOB 3allOJIHUTENS], 4 TAKKE HAJIW4YMS KIIEEBOTO CJIOS MEXIY 3alOJIHUTEIEM U
OOIIIUBKOM.

JUJIsl OLICHKM BJIMSIHUS [apaMeTpOB BHYTPEHHEW reoMeTpuu Z-rodpa (pUCyHOK
1) Ha 3BYKOM3OJIAIIMOHHBIC XaPAKTEPUCTHKH KaK TPEXCIOHHBIX, TAK U MHOTOCION-
HBIX ITaHEJIEU MPEUI0KEHO UCCIEA0BATh IaHEIU C Pa3JIMYHBIMU [IapaMeTpaMU BHYT-
PEHHEW TE€OMETPHUH, HO C OJMHAKOBOW MOBEPXHOCTHOW IUIOTHOCTBIO 3AIIOJHUTENS U
o6mmBok. C 3TOM 1eIpl0 pa3padoTaHa MaTeMaTH4eCKash MOJIETb JJIS TPEXCIOMHBIX
naHeJel, MO3BOJISIIONIas BeIOpaTh MapaMeTpbl BHYTPEHHEH IreOMeTpUM TakuM oOpa-
30M, YTOOBI TOBEPXHOCTHAS TIOTHOCTH Mp (/M) BCeX MaHeIeit CoBMaaa.

Pucynok 1 — [lapameTpbl BHyTpEHHENW T€OMETPUHN FIIEMEHTAPHOTO MOYJS
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_sinBy+ysin® B, —sin’a
My = Py = — ’
\/sm B, —sin“«a

2
rae Py — IMOBCPXHOCTHAA IINIOTHOCTHL MAaTCpUaJia 3aIlIOJIHUTCILA, /M )

dp, MM — JITTMHA pedpa Mo MUI000Pa3HOH JIMHUH,

bo, MM — ITIHA pedpa 1o 3Ur3arooOpa3HOM JIMHUH,

Lo, — yron Mexay pedpamu ag 1 by.

OO0beMHas TUTOTHOCTH 3aITOJIHUTEISI PACCUUTHIBACTCS 1O POpMYyIIE:

'OV:F’

rze H — BbICOTa 3aIIOJIHUTEIS, M.
[TapamMeTpbl BHYTpPEHHEW T'€OMETPUU MOJYJIS 3allOJIHUTENS PACCUUTHIBAIOTCS B
COOTBETCTBHUH C POPMYJIAMH:

H . . msina . : . sina .
a=—", ,BO:arcsmT, o =arcsin— ,
sina fmp py sin /3,
. cos f3, . . 1-cos’ f
B =arccos—ﬁ°, B, =arcsin —— ,82 T
cosa 1-sin“ a cos” g

a =arcsin(sina sin 3, ) -
J1st KOppeKTHOTO (PYHKIITMOHUPOBAHUS MOJEIIH JTOJDKHBI BBIOIHATHCS YCIOBHS:
B>a; a>a; f<f.

Taxxe pazpaboTana MareMaTudeckasi MOJIENb JUIsI MHOTOCIOWHBIX TTaHEIeH:

% :%; i \/coszsofo—sc.f)s2 B o femareen =13

0

r1e: pp, KI/M> — IUNIOTHOCTh MaTepHaa,
Op> MM — TOJIIIMHA MaTE€PHana,
S, MM — mpuHa Z-rodpa 1o 3ur3arooopasHoii JTUHUH.

rae k:ﬂ.

J 2k P40,

JIns1 OLIEeHKHW BIUSIHHSI HA 3BYKOM3OJIALIMOHHBIE XapAaKTEPUCTUKHU HAIPaBICHUS
KaHaJIoB Z-Toppa BHYTPU MHOTOCIONHOMN MaHeIn pa3pabOTaHbl MAHEIH, B KOTOPBIX
KaHaJbl OPUEHTUPOBAHbI KaK B HAMPABJICHUU BIO0JIb UCTOYHHUKA IIyMa (PUCYHOK 2,
@), TaK ¥ B HAMpaBJICHUH MEPICHINKY/IIPHO UCTOYHHKY IitymMa (PUCYHOK 2, 6).

Pucynox 2 — O6pa3upsl 3anoaHutens Z-rodp:
a — KaHaJibl OPUEHTUPOBAHBI B HAIIPABJICHUH NCTOYHHUKA ITyMa,

0 — KaHaJIbl OPUEHTUPOBAHBI B HAIIPABJICHUH MEPIEHIUKYISIPHO HCTOUHHUKY LITymMa
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JIJ1sl OLIEHKH BIUSHUS KJIEEBOTO CJIOSI MEX]Ty 3aIlOJTHUTEIEM M OOIITMBKON pa3pa-
0O0TaHbI TAHEJH C KJIEEBBIM CJI0EM U 0€3 HEero.

JIns OLIEHKH 3BYKOM3OJSLIMOHHBIX XAPAKTEPUCTUK 3aIlOIHUTENS CKJIaI4aToi
CTPYKTYpPHI THIa Z-rodp MPEACTABISICT HHTEPEC CPABHEHHE 3aMOTHUTENS Z-TOp C
y>K€ M3BECTHBIM U IIMPOKO MPUMEHsIEMbIM 3anojHuTenemM. Hanbonee BocTpeOOBaHbI
CEroJiHs1 BOJJOKHUCTBIE U BCIIEHEHHbIE MaTepHalibl. Kak mokasan aHaiau3 JuTepaTyphl,
BOJIOKHUCTBIE MaTepuaibl 00J1aJal0T 3HAUUTEIIbHO 00Jiee BHICOKUMHU 3BYKOU3OJISIIHU-
OHHBIMU CBOMCTBAaMHU B CPaBHEHUU C BCIEHEHHBIMU. [103TOMY HaubobIINN HHTEpEC
MIPE/ICTABIISIET CPABHEHHUE 3BYKOM3OJISIIUOHHBIX XapaKTEPUCTUK IMMAHENEH C 3all0oIHU-
TEJIEM CKJIaA4aTol CTPYKTYpHI THNA Z-ropp U MaHeIeH ¢ BOJOKHUCTHIM 3aIOJIHUTE-
neM. C 3Toit 1enbio pa3padoTaHbl AaHEH C 3aMoJHUTeNeM Z-Top U ¢ BOJIOKHUCTBIM
3aMOJHUTENEM C OMHAKOBBIMU OOLITMBKAMHU.

Tperbs ri1aBa nocBslIEHA SKCIEPUMEHTAIBHBIM UCCIEIOBAHUSIM 3BYKOU30JI51-
LMOHHBIX XapaKTEPUCTUK MaHENeH ¢ 3anoaHuTenemM Z-ropp.

JUist u3MepeHus 3ByKOM30JSIUUU B JTa0OPATOPHBIX YCIOBHUSX BBIOpaH METOJ pe-
BepOepanoHHbIX Kamep. Co3mgaHa sKCIepuMEHTalIbHasi JlabopaTopus, OCHOBAaHHAS
Ha JJAHHOM METOJI€ M YKOMIUIEKTOBaHHasi B cooTBeTcTBUM ¢ TpeOoBanusamu ['OCT
26602.3-99 u 'OCT 27296-87.

[IpoBeneHa olEHKa MOBTOPSIEMOCTH pPE3YJIbTATOB 3KCIEPUMEHTOB, KOTOpas
YAOBJIETBOPSET AECHCTBYIOIIMM HOPMATUBHBIM TPEOOBAHUSIM.

BrInosHeHO ucciaeaoBaHUE BIWSAHUS Ha 3BYKOU3OJSIIUOHHBIE XapaKTEPHUCTUKH
TPEXCIONHON TaHenu BHYTpeHHEH reomeTpuu Z-rodpa, B pe3yibTaTe KOTOPOTO
YCTaHOBJICHO:

— YMEHBIIICHHE JUTUHBI peOpa Dy yBeanunBaeT 3ByKOU3OJISIMIO HA HU3KUX U BBI-

COKHUX YaCTOTaXx;

— YBEJIMYEHHUE BBICOTHI 3aMOJTHUTEINS MOBBIIAECT er0 3((HEKTUBHOCTh HA BHICOKUX

4acTOTaX, HO MMOHMKAET HA CPEHUX U HU3KHUX;

— YMEHBIIICHHE yTJa HaKJIOHA pedep ' MOBBIMIACT 3BYKOU3OJISINIO0 HA HU3KUX U

BBICOKHMX YaCTOTax;

— YBEJIMYEHHUE YyTiia HAKJIOHA TUIOCKOCTH 3aMOJIHUTENS K MJIOCKOCTH OOIMIUBKH o
YBEJIMYUBACT 3BYKOM3OJISIMIO HA HU3KUX U CPEIHUX YacTOTaX, a YMEHbIIIE-
HUE yria ¢ YBEJIMYMBAET 3BYKOM3OJISIIUIO HA BEICOKMX YACTOTaX.

ITo nuccnegoBaHUsIM MHOTOCJIOMHBIX MAHENEH YCTAHOBIICHO:

— MHOT'OCJIOMHBIE TIaHEJIU C KaHaJlaMH, OPUEHTUPOBAHHBIMU B HaIlpaBJICHUU
MEPIEeHIUKYJIIPHO UCTOYHUKY IITyMa, UMEIOT 00Jiee BHICOKHE 3BYKOU3OJISIIH-
OHHBIC XapPAKTEPUCTUKH, YE€M MaHEIU C KaHaJlaMHu, OPUEHTUPOBAHHBIMU B
HaIpaBJICHUU UCTOYHHKA IIyMa,;

— C YBEITMYCHHUEM YIJIa HAKJIOHA 3amoJHUTENS Z-TO)p @ B MHOTOCIIONHOM TaHe-
JI TIOBBIIIAIOTCSI 3BYKOU3OJISIIUOHHBIE XAPAKTEPUCTUKU HA HU3KUX U CPEJ-
Hux gactorax ot 100 1o 1000 I'm;
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— Ha yactortax Beime 1000 I'y 601ee BBICOKMMU 3BYKOM3OJSIIMOHHBIMHU XapaKTe-
PUCTUKAaMH 00JIaIaf0T MHOTOCJIOMHBIE MMAHEIIN C YTJIOM HAKJIOHA 3aIIOJIHUTEIA
Z-rodp a B nnama3oHe oT 55° 1o 65°.

BBINONHEHO WCCIEI0BAHUE BIIMSHHS KJIEEBOIO CJIOS Ha 3BYKOMU3OJIALIMOHHBIE
XapaKTEPUCTHUKU TPEXCIIOMHBIX NTaHeNer. B pe3ynbrare BhIsSBICHO:

— HAJIMYME KJIEEBOr0 CJI0S B TPEXCIOMHBIX OOMIMBKAX C IIEBPOHHBIM 3aIlOJIHUTE-
JIEM HE OKa3bIBAET CYIIECTBEHHOTO BIUSHUSA Ha 3BYKOM3OJISILIMOHHBIE XapaK-
TEPUCTUKH Ha yactoTax j10 250 I'm;

— HaJIMYKeE KJIEEBOrO CJI0S B TPEXCIONHBIX OOMIMBKAX C IIEBPOHHBIM 3arlOJHUTE-
JIEM TIOBBIIIAET 3BYKOU3OJISIIIMOHHBIE XapaKTePUCTUKH Ha yacToTax oT 250 '
o 1250 I'n;

— OTCYTCTBHE KJIEEBOTO CJIOSI B TPEXCIOWHBIX OOMIMBKAX C IIEBPOHHBIM 3arloJi-
HUTEJIEM MOBBIIIAET 3BYKOU3OJISIIIUOHHBIE XapaKTEPUCTUKN HAa YacTOTaX BBbI-
e 1250 I'm.

[IpoBeneHO cpaBHEHHE 3BYKOM3OJISLMOHHBIX XAPAKTEPUCTUK MAHENIEH C 3aroJI-
HUTENEM Z-Top U 3alOIHUTENIEM M3 CTEKJIOBOJOKHA (PUCYHOK 3). BhIsBIEHO, UTO
3BYKOM3OJIAILIMOHHBIE XapaKTEPUCTUKH MaHeeH ¢ 3anoiHuTenemM Z-ropp OJU3KU 1Mo
3HAYEHUSAM K 3BYKOM3OJISIIUOHHBIM XAPAKTEPUCTHUKAM IMaHEJIEH C 3alOJHUTENEM W3

CTCKJIIOBOJIOKHA.

R. 1b -] =)

50 -

45

40 -

35 |

30 -

25

20 -

15 -

10 -

51 .

o
S 4 s L2222z 22 zln
—_— — —_ (& 1 o =T w ) [va] E 2 E ;:l :{‘i ;

PucyHok 3 — DkcriepuMeHTaIbHBIE TAHHBIE 110 3BYKOU30JIALNH:
1 — oOpas3er ¢ 3anoaHUTENIeM U3 MUHEPAJILHOM BaThl, 2 — 00pasel] ¢ 3aroIHUTEIeM
CKJIQ9aToON CTPYKTYpHI Z Todhp

B yerBepTOil riIaBe MpeICTaBIEHA 3aBUCUMOCTD JUJISl ONPENEIEHUST 3BYKOU30-
JSIUMOHHBIX XapaKTEPUCTUK TPEXCIOMHBIX MaHesel ¢ 3anoiHurenemM Z-rodp.

CrenaHo mpeanoyioKeHUEe O TOM, YTO 3BYKOBas BOJIHA PacCHpOCTpaHsETCs mep-
MEHIUKYJISIPHO OOIIMBKE MaHENW, MPU ATOM IUIOCKOCTh, B KOTOPOM JIEKUT BOJIHA,
pacrookKeHa MepreHINKYISIPHO TUIOCKOCTH Todpa (PUCYHOK 4).



Pucynoxk 4 — [1n1ockoCcTh NpOXO0KAEHUS 3BYKOBOW BOJIHBI B TPEXCIIONHOM MAHENH CO
CKJIaJI4aThIM 3aIIOJIHATENIEM: d — TPEXMEPHAs MOAEIIb, O — CEYEHHE IIIIOCKOCTH IIPO-
XOKJEHUS 3ByKOBOU BOJIHBI

B ocHoBe HOHY‘ICHHOﬁ 3aBUCHUMOCTH JIC)KUT U3BECTHBIN MCTOA OTPAKCHUA 3BY-

KOBBIX BOJIH U (JOPMYJIbI OTpeiesieHus] KodPUIIMeHTa OTpaXKEHUs, aJallTHPOBAHHbBIC
K TPEXCJIOMHBIM MaHEJSIM CO CKJIaIYaThIM 3allOJIHUTEIIEM:

1

(2] ()

R — u30J1sI11s BO3YIIHOTO HIyMa (3BYKOU3OJISILIMS),

R=10lg

rac.

[1 1 P2 — K03PPULKEHTHI, BIpa)KEHHbIE B KOMIUIEKCHON (pOpME U YUUTHIBAIO-

MUe OTPAKCHUC 3BYKOBBIX BOJIH OT OOIIMBOK U MaTcpuaia Z-ro@pa, COOTBCTCTBCH-
HO.

(22 -23)sink,l
Z}+23 )sink,l +2iZ,Z, cosk,| °

A

272
rae:  Z,=pc/cosd, Z,=p,C, 1—(&sin 0] , k=

2

2C,, p,C, — TUIOTHOCTh U CKOPOCTh 3BYKa B BO3JyX€ U MaTepuayie OOIIMBKH,
COOTBETCTBEHHO,

€ — yroJ najieHusi 3ByKOBOW BOJIHBI,
@ — KPyroBas 4acToTa 3ByKOBOU BOJIHBI,
| — TonmmABa OOMKUBKY.

3
iom—iB 2-sin4(a'-6)

C
B, = :

P2 3

Lo . pc ’
iom |BC143|n4(a 0)+2 1%)3(05'—0)

M — MOBEPXHOCTHAs IJIOTHOCTh Matepuana Z-rodpa,
B — n3rubnas xxecTkocTh Matepuaia Z-rodpa,
¢’ - yroj HakJioHa rpaHu Z-rodpa K IIOCKOCTH OOIIMBKH.

ITo mosydyeHHOW 3aBHCHUMOCTH C JIOCTaTOYHOM CTEMEHBIO TOYHOCTH MOXKHO
ONPEAETUTH 3BYKOM30JISIIIMIO TPEXCIONHBIX NTaneneit Ha yactorax ot 100 go 2000 I',

rae: | — MHIMas €UHHAILIA,
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onHako Ha yactoTax cBbie 2000 ['1p ToUHOCTh HEAOCTATOYHAS, @ TOTPEMIHOCTD MO-
)eT 1oxoauThb 10 40%.

Takum 00Opa3oM, BbIBEJECHHAs 3aBUCHUMOCTb MPEACTABIAECT COOOM MHCTPYMEHT
IUIsL OBICTPON TEOPETHYECKON MPOBEPKH 3BYKOU3OJSLIMOHHBIX XapaKTEPUCTUK TPEX-
CJIOMHBIX MaHeNel 1 mo00pa MaTeprasioB 6ojee MOAXOASIIUX 10 CBOMM CBOHWCTBAM.
OpnHako omnpeneneHne KOHKPETHBIX 3BYKOM3OJSLUOHHBIX XapaKTEPUCTUK C IMOMO-
IIbIO pa3pabOTaHHOW MOJIETN HE UMEET IOCTATOUYHYIO CTEIIEHb TOYHOCTH.

C uenbio omnpeneaeHus 3ByKOU30JSUOHHBIX XapaKTEPUCTHK TPEXCIIONHBIX Ia-
HeJe B 3aBUCHMOCTH OT MapaMeTpOB BHYTPEHHEU T€OMETpUH 3anoaHuTeNs Z-ropp
pa3paboTaHa MH)XEHEPHAsi MOJENIb, OCHOBAaHHAs HAa SMIIMPUYECKHUX 3aBUCHUMOCTSIX.
Pa3paboranHas 3aBUCUMOCTbh UMEET OO BUI:

R = + a. +A. b, +A o +
rjae: Rj — 3HaueHne 3ByKOM30JISIIIUU Ha KOHKPETHOM TPETHhOKTABHOM 4acToTe,
Al A2 A3 ,A4 A‘S - KO3 UITMEHTHI IS KaXXJT0M TPEThOKTAaBHOM YacTOTHI
i i i i i

OIIpEEIIIEMbIE METOIOM HAMMEHBIINX KBAJAPATOB,

| — 3HAYEHUE TPETHOKTABHOM YaCTOTHI,

o, Do, @, fo — MapameTprl BHYTPCHHEH T€OMETPHUHU 3aITOJTHUTEIIS.

Pa3paGoTanHas MHXXEHEpHas MOJEIb I KaXI0W TPETbOKTaBHOM IMOJIOCHI Ya-
CTOT IPUMET BHUJI SMIIMPUUECKUX 3aBUCUMOCTEN:
R100 = 23,5262 +0,0554a,, — 0,1689b0 +0,7247a -0, 8951ﬂ0

0
R125 =5,7593+0,0384a, —0,0787b, +0,2213c -0, 2194,8O

0 0
R160:12,0908+0,0307a —0,0905b —O,4936a—0,5245,80

0 0
=8,5812+0, 0372aO -0, 0627bO +0,2775c -0, 2378ﬂ0

200
250 = 10,3825-0, 0727::1O +0, 0836bO —-0,105%4« + 0,1637ﬂ0

315 = 10,8821+0, 0025aO -0, 0304bO +0,1022¢ -0, O4Olﬂ0
400 = 7,0090+0, 0154aO -0, 0524b0 +0,0648c +0, O483ﬂ0
500 = 13,9323-0, 0595a0 +0, OZlOb0 +0,03440 +0, 0396ﬂ0
630 = 17,4987 - 0,1234a0 +0, O482b0 —0,3004¢ +0, 3313ﬂ0
800 = 19,6384 -0, 0122a0 -0, 0133bO +0,1335¢ -0, OQOZﬂ0
R.I.OOO =13,4478 + 0,1037a0 +0, 0077b0 +0,3798a -0, 24O6ﬁ0
R1250 =17,2494+0, 2454a0 -0, 0364b0 +0,3604¢ -0, 2802ﬂ0
R1600 =22,3089+0, 2272a0 -0, 0490b0 +0,1559¢ - 0,1532ﬂ0
R2000 =29,5560+0,1748a, +0,0173b, +0,2557« +0, 3330,80

0 0

R2500 = 45,3368 +0, 343061O -0, 1179b0 +0,7664c -0, 9867ﬁ0

Ra150 = 59,2099 +0,3094a ) —0,14180) +0,9714 ~1,3144 3,

R
R
R
R
R
R
R
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[To maHHOW MOJ€NH peanrn30BaHa MporpaMma pacyeTra 3ByKOU3OJISIIUOHHBIX Xa-
PAKTEPUCTUK TPEXCIOMHBIX MAHENEH C Pa3IMUYHBIMU MMapaMeTpaMy BHYTPEHHEN TIeo-
MeTpuu 3anoiaHuTens Z-rodpp. Ha pucynke 5 mpeacTaBieHO 1UajJoroBoe OKHO pa3pa-
O0otanHO# TIporpamMebl. [losb30BaTeNh 3aHOCUT TapaMeTPhl BHYTPEHHEH T€OMETpUU
3aITOJTHATENIS g, Do, ., fo, @ TpOrpaMMa BBIJACT 3BYKOU3OJIAIIMOHHBIC XapaKTePUCTH-
KU TPEXCJIOMHOM MAHENH 10 KaXJ0M U3 TPETHOKTABHBIX IMOJIOC YaCTOT.

Bl VlikeHEpHan MOSEns PACCHETa 38YKOMSONALMOHHBIX TREXCAORHBIX NAHENEH C 3aNQAHMTENEM THNA Z-TOdp O | B ||

BxonOHele NnapameTpbl:
34,00 A [23

nzn B |

Alpha: |eo

Betta: |&s

26,40

221

298 Hoprconars
1890 Q

1510 BriGpate LeHyY AeneHus

v ABTOMETHUECKM
.30 © U paiina

756
[ BepruransHele MM CeTi

78 I™" TopusoHTansHeie MHWA CETH

f.Tu
0.oo
o 188 n 556 i 926 1112 1297 1482 1668 1853 2008 2224 2403 2534 2779 2965 G180

Tabnuua 2HAHEHKA
F. T, 125 160 200 250 315 400 500 620 200 1000 1250 1600 2000 2500 2150
R. oE: |2 2 4 8 17 13 12 18 20 21 24 26 26 23 Ell 34

i 'nasnan ;| HacTpofikm

Pucynok 5 — JlnanoroBoe 0OKHO MHXEHEPHOI MOJEINHN I ONPEEIICHUs 3BYKOU30IsI-
LIHOHHBIX XAPAKTEPUCTUK TPEXCIONHBIX ITAHEIEU

DKcnepuMeHTalIbHAs TPOBEPKA MOATBEPANUIIA pAOOTOCIIOCOOHOCTh MHKEHEPHOU
MOJIENU U ONPEAEICHUSI 3BYKOM3O0JALIMOHHBIX XapAKTEPUCTUK TPEXCIONHOMN MaHe-
JU C 3amoyiHuTeNieM Z-Todp C pa3IMyHBIMHU TapaMeTpaMyd BHYTPEHHEH TreoMeTpHH
3aMOJHUTEIS.

[Ipn ncnonp30BaHMM 3TOM MOJENH YCTAHOBIIEHO, YTO:

—Ha yactoTtax 100 I'n v BbIlIe TpU yBEIUYEHNHN [TAPAMETPA 8 3BYKOU3OJISALINS
YBEIIMUYUBAETCA, OJHaKO Ha yactotax 250 I'u, 500 ['nq m 630 I'u 3BykOoM30I5-
W] YMEHbIIAETCS,

— NP U3MEHEHUH napameTpa by Ha gyacrorax 250 I'ip u 630 I'i1 3ByKOH30IIAIIHS
YBEIIMYMBAETCS, HA BCEX OCTaJbHBIX YMEHBIIAETCS,

—Ha yactotax 100-630 I'u 3ByKOM30JIALMS IPU YBEIUYECHUH TTapaMeTpa o
yMeHbluaercs, a ¢ 4actotbl 800 ['11 3ByKOU30JISI1Ms IPU YBEJIUYECHUH TTapa-
MeTpa o yBETUYUBAETCH,

— mapaMmeTp [y OKa3bIBaeT 3aMETHOE BIUSHUE HA BBHICOKUX YACTOTaX, W, MPaKTHU-
YEeCKH He3aMmeTeH, Ha Hu3kuXx. Ha gactore 630 I'1 3Bykon30s1Ms yBEIUYH-
BAETCS, HA OCTAIBHBIX YaCTOTAX 3BYKOM3OJISIIIMS IIPU MOBBIIEHUH TTapaMeTpa
[So yMeHbIIaeTCsl.
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C uenbro omnpeaeneHus 3BYKOM3OJSIIUOHHBIX XaPAaKTEPUCTUK MHOTOCIONHBIX
naHesel B 3aBUCUMOCTH OT yIJIa HakJoHa pebOep 3amnonHuTtens Z-rogp pazpadoraHa
WHKEHEPHAsl MOJIeTb. DMIMUPUYECKAsi 3aBUCUMOCTb M30JIALIMUA BO3YIIHOTO ITyma R
OT yIJia o, I KaXJI0H TPETbOKTABHOM IMOJOCHI YaCTOT C MCIOJb30BaHUEM METOAA
HaMMEHBIIUX KBaJAPATOB NPEICTABICHA B BUJE MOJIMHOMA:

R@@)=3 Ad'

rine R(o) — 3ByKOHM30IsI1IHs B 3aJaHHON TPETHOKTABHOW MOJIOCE YaCTOT, 3aBUCSIIIAS OT
3HAa4YeHUs yIia a;

o — 3HaYCHUE yIIIa ¢, JJIsl KOTOPOTO HE0OXOIMMO paccunTaTh 3HaueHue R(a);

| — CTereHb MOJMHOMA,

Ai — K03(pPUIMEHTHI aNIPOKCUMALIUH, BBIYUCIISIEMbIE CUCTEMOM U3 ILIECTH ypaB-
HEHHIA ¢ M3BECTHBIMU 3HaUeHUsIMU o B R(a) SKCcIiepruMeHTATbHBIX 00pa3ioB B 3a/1aH-
HOM TPETHOKTABHOM I0JIOCE YACTOT.

[To maHHOM MOJENM peain30BaHa IIporpaMmma pacyera 3ByKOM30JSIUOHHBIX Xa-
pPaKTEpUCTUK MHOTOCIIOMHBIX IMaHeJIel B 3aBUCUMOCTH OT YIJla HakjoHa pebep 3a-
nonuutens Z-ropp. Ha pucynke 6 mpeacraBieHO UAlOrOBOE OKHO pa3paboTaHHOU
nporpaMMsl. [losb30BaTens 3aHOCHUT YroJl HAKJIOHA pedep 3aIlOJIHUTENS, a porpam-
Ma BBIJJAET 3BYKOU30JSLIUOHHBIE XapaKTEPUCTUKA MHOTOCIOMHON MaHEe! M0 KaKI0M
U3 TPETHOKTABHBIX MOJIOC YaCTOT.

I Forml =N ECH =x=)

Uron anesa & rpagycas [aHanasoH oT20a070) [0 He Kpurnbis sHaterin ssoaure epes

PaccuuraTe Waonauun B 4na 3805HH0MD Yria No 4acToTar f

MoKazaTe rpacdkik IABHCMMOCTI MSOAAWMM oT 4acToTel RIf

| B LT T, LASH £, LA AL BOSAULINOr D s 1A e aHHors grne, w3

Mokasare rpaguk SaBHCHMOCTH MHOEKCAa H30AAuMK Rw oT yrna ansda

|Mraere nesonawm BosuwHoro wyra Rw pasen 26

Hacroraf Fu Waonsuwa R ab

(]
il

=}

ELLEECRELCEURRRR
T

=}

]
il
3
il
ooo
260
EO0

=10r=1

a

200 400 800 800 1000 1200 1400 1600 18300 2000 2200 2400 2600 2300 3000

PucyHnok 6 — JluaaoroBoe OKHO WHXEHEPHOUM MOJICIH JJIsl ONIPEICIICHUS 3BYKOU30JIS-
IIUOHHBIX XapaKTePUCTHK MHOTOCIOMHBIX MaHEIeH

C momotipio pa3paboTaHHONW HH)KEHEPHON MOJENH ONpPEISICHO, YTO MaKCH-

MaJIbHBIC 3HAYCHUS 3BYKOM3OJSAIMOHHBIX XapAKTEPUCTHK MHOTOCIIONHBIX TaHeIeH

HaxoJIATCA B JIMalia30HE YIJIOB HakJoHa pedep 3amomuutens o = 53-68°. Dkcnepu-

MEHTaJIbHAs TMPOBEpKa MOATBEpAWiIa 3PPEKTUBHOCTh HHKEHEPHOH MOJEIH IpHU
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ONpEEICHUH 3BYKOU3O0ISMOHHBIX XapaKTEPUCTUK MHOTOCIOMHON NMAHENH € 3aIoJI-
HUTENeM Z-rodp ¢ pa3IMvyHbIMU yTIaMU HaKJIOHA peOep 3aMoJIHUTENS O.

B nsiToii rinaBe npuBeieHbl PEKOMEH AU 110 3BYKOU3OISIIMOHHOMY 3aIl0JIHU-
Tero s (pro3ersika camoJieTa, IO 3allOJIHUTENSIM IS CTPOUTENbHBIX KOHCTPYKIIHIA
Y 110 3BYKOM30JIUPYIOIIUM KOHCTPYKIUSAM ISl Ta30pacpeieIuTEIbHbIX CTAHIIUHI.
JUis CHIDKEHUSI ITyMa BHYTPH JIETKOTO CaMoOJjeTa MpPEeIOKEHO YCHIUTH OOIIMBKY
¢drozenska B MecTax, KyJa MONajarloT yAapHbIE BOJHBI BO3yXa, CPBIBAIOLIUECS C
OJIM3KO PACHOJIOKEHHBIX K (DIO3EIsKY BUHTOB. YUMTHIBAsI TOT (aKT, YTO yIapbl BO3-
AyXa MPUXONATCA B 4acTh (DIO3EIsKa, 33 KOTOPOM HAaXOTUTCS CBOOOIHBIA OTCEK, B
CaMOJIETE UMEETCSI MECTO JUIsl pa3MEIICHUs 3BYKOM30JIMPYIOMIEH KOHCTPYKLHMH. DTO
IPOCTPAHCTBO MpeaiaraeTcsl yCWIUTh aHeNblo ¢ 3anonHureneM Z-rodp. [IpoBenen-
HbI€ AKCIIEPUMEHTHI MOKa3ajid, YTO MPU TaKOM YCWJICHHH 3BYKOU3OJISIIMOHHBIC Xa-
PAKTEpUCTUKH YBEIMYMBAIOTCA B cpeaHeM Ha 27%. Ilpennmaraemselil cOCTaB NaHEIU
¢drozenska B Mecte ycwieHus: crekiomiactuk (0,25 mMm), 3a0MHUTENL HA OCHOBE
Z-ro(pa, crexnomiactuk (0,25 mm), neHoriact (5 Mm), crexiomiactuk (0,5 Mm).

IIpn HMCHONB30BAaHMM LIEBPOHHONW KOHCTPYKIMM B KadeCTBE 3arlOJHUTENS B
Ha3€MHBIX KOHCTPYKIIUSIX, B TOM YUCJIE MPU YCTAHOBJICHUU 3BYKOU3OJISIIIUOHHBIX T1€-
PEropoJIoK BHYTPH LIEXOB, HEOOXOAUMO, YTOOBI KOHCTPYKIMS YAOBIETBOPSIA CTPOU-
TenbHbIM HOpMaM U nipaBwiaMm (CHull), neiicTByromux B Hamieit crpane. [IpoBeneH-
Hbld aHanu3 CHull noxkaszan, 4yTo Takue meperopoigku B MajgO3TaKHOM JIOMOCTpPOE-
HUU JIOJIKHBI UIMETh UHJIEKC U30JIAIIMK BO3AYIITHOTO IyMa Ry

—411b nns nomoB kareropun b u B (obecrieueHne KOMPOPTHBIX U HPEIEIBHO

JIOTTYCTUMBIX YCJIOBHIA),

—431b st tomoB Kateropuu A (o0ecriedyeHrue BBICOKOKOM(POPTHBIX YCIOBH).

[Ipu BeIOOpE 00pa3LOB ISl UCTIBITAHUS YUUTHIBAJICSH TOT (PaKT, YTO OCHOBHAS
Harpys3Ka JIOXKHUTCSl Ha KapKac, KOTOPbI B Ka)XJOM HOBOM IPOEKTE MOXKET OBITh OT-
JeJIbHO MPOCYMTAaH, BCJIEACTBUE YEro MO TOPU3OHTAIM OajJKh MOTYT OTCTOSITH APYT
OT JIpyTa Ha pa3IM4HOM PACCTOSIHUU.

[To uToram ucnbITaHUui 00pPa3LOB YCTAHOBJIEHO, YTO MAHENH C 3aMOJHUTENEM Z-
ro¢p 00J1a1at0T XOPOIIUMH aKyCTHYeCKUMH cBoiicTBamu 40-421b 1 MOTYyT OBITH HC-
MOJIb30BaHbI B MEXKKOMHATHBIX MEPErOPOIKAX.

JInsi cCHUKEHUs IIyMa Ha ra30paclpeiesMTEeNbHbIX CTAHUUSIX MPEAJIOKEHO UC-
MOJIb30BaTh OBICTPOCHEMHBIC KOXKYXH ¢ 3amosiHutenem Z-rodp. s onpeneneHus
ONTUMaJIbHOW KOMOWHALIUU MPOBEAEHA CEpUsl IKCIIEPUMEHTOB MO 3BYKOU3OJSALUU U
BBISIBJICHO, YTO HaWIy4lllel KOMOWHALKENW C TOYKU 3PEHUS 3BYKOU3OJISAIUU U 3KOHO-
Mu4YecKor A(h(HEKTUBHOCTH SBISIETCS TAHENb, MPEACTaBistomas cobo Habop u3 1
OOIIMBKU M3 MOHOJUTHOTO TOJMKapOoHaTa U 1 OOIMIMBKHA U3 COTOBOTO MOJIUKAPOO-
HaTa, Ha KOTOPYIO HAKJIEEH BCIICHEHHBIM KayuyyK Mapku JHeproduiekc. 3amojHuTe-
asaMu Mexay odmmBkamu sBisitoTes Tepmo3BykoM3zon (T3U) tommuuon 14 mm u
Z-rodp TOIMMHON 28 MM.
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OBIIUE BBIBO/IbI

1. I[lpoananu3upoBaHbl UCTOYHUKHA BO3HMKHOBEHHS IIymMa B camoisieTax. Y OO0Jb-
IIMHCTBA PaHEe BBIMYILEHHBIX CAMOJIETOB U BEPTOJIETOB YPOBEHD IIIyMa, HOPMHU-
pyeMblil s pabodnux MECT JIETHOTO COCTaBa BO3AYIIHBIX CY/IOB U MPEAeTbHBIX
CIEKTPOB Ha KPEHCEPCKUX peXUMax IoJera, OJU30K K Kputuueckomy. s cHU-
KEHHsI IITyMa B CaJIOHE caMoJieTa MPUMEHSIOTCS KaK TPEXCIONWHBIE, TaK 1 MHOTO-
CJIOMHBIE 3BYKOU3OJIALIMOHHBIE MaHenu. [Ipu kakqom B3lieTe U Mocajke caMoJieTa
IIPOUCXOJIUT PE3KUHN CKaYOK TEMIIepaTyp, YTO MPUBOIUT K 0Opa30BaHUIO KOHJICH-
caTa, KOTOPbIN BIUSET HA MPOYHOCTHBIC M 3BYKOU3OJIALIMOHHBIE XapaKTEPUCTHKU
KOHCTPYKLMHU. AHAIIM3 CYIIECTBYIONINX KOHCTPYKUUN MOKa3aj, YTO HMIEBPOHHBIC
KOHCTPYKIIUU SIBJISIIOTCSI MEPCIEKTUBHBIMU C TOYKH 3PEHUS 3BYKOU3OJALMHU U
ylajieHus KOHJIeHcaTa.

2. IIpoBeneHO SKCIEPUMEHTAIBHOE ONPEAEICHNE 3BYKOU3OSIMOHHBIX XapaKTepu-
CTUK Tp€X- U MHOTOCIIOMHBIX MaHeJNeH, AJI1 3TOro BbIOpaH METOJl peBepOepanu-
OHHBIX KaMep. DKCIIEPUMEHTHI OKa3aJIH1, 4TO:

— Ha 3BYKOUW3OJIMIO BIHSIOT JIHMHA pebpa Do, BeicoTa 3anonnHuTens H, yroi
HaKJIOHa pedep f', yroyl HaKJIOHa TUIOCKOCTU 3alOJHUTENS K IIOCKOCTH 00-
IIUBKU o,

— MHOTOCJIOWHBIE TaHeIW C KaHallaMW, OPHUEHTUPOBAHHBIMU B HampaBlICHUH
NEPIEHIUKYIAPHO UCTOYHHUKY IITyMa, HMEIOT 00Jiee BHICOKUE 3BYKOM3OJIAIIU-
OHHBIE XapaKTEPUCTHKH, Ye€M MaHeNId C KaHaJIaM{, OPUEHTHPOBAHHBIMU B
HaIlpaBJIeHUU UCTOYHUKA ITyMa,

— KJIEEBOM CJIOM TOBBIMIAET 3BYKOM3OJISLIMOHHBIE XapaKTEPUCTUKU HA 4acTOTaX
ot 250 T't mo 1250 I'i. B TpexcnoiiHbix o0mmBKax 0e3 KJIeeBOro Ciaos 3BYKO-
U30JISIIIMOHHBIE XapaKTEPUCTUKHM BBIIIE HAa YacTOTax MpeBblmaromux 1250
['m.

3. Ilpennoxkena maremMaTuyeckas 3aBUCUMOCTb U pa3paboTaHa SMIIMpHUUYECKas WH-
’KEHepHasi MOJIeNb JUIs ONPEEIICHUs] 3BYKOU30JISLIMOHHBIX XapaKTEPUCTUK TPeX-
CJIOMHBIX MaHeNel ¢ 3anoyHuTeneM Z-ropp ¢ pa3iuyHbIMU NapamMeTpaMH BHYT-
peHHeit reomeTpun. PazpaboTana sMmmupudeckas WHXKEHEpHass MOZEIb 7Sl OIpe-
JIeJIeHUs] 3BYKOM3OJIALIMOHHBIX XapaKTePUCTHK MHOTOCIOWHOW MaHENH C 3amoJi-
HUTENEeM Z-rodp ¢ pa3IMYHbBIMU yTIaMU HAKJIOHA peOep 3aMoIHUTENS O.

4. DKkcrnepuMEHTallbHAs TPOBEpKa MOATBEepAMIa 3(PPEKTUBHOCTh pa3pabOTaHHOMN
3aBHCHMOCTH M HHXEHEPHBIX MOJICTICH.

5. Pa3paboranbl pekOMEHJAIMK TIO0 WCIOJIh30BAHUIO TMaHENeH C 3alOJIHUTEIEM
Z-rodp Ui JETKOro caMoJieTa, CTPOUTEIbHBIX KOHCTPYKIUN U 3BYKO3AIIUTHBIX
koxxyxoB Ha ['PC.

6. Pa3paboraHHble peKOMEHAAINN, PACUETHBIE 3aBUCUMOCTH U TIPOTPaMMHBIE Cpe/I-
CTBa MOTYT OBITH HCIOJB30BaHBl MPU TMPOCKTUPOBAHUHM 3BYKOU3OJSIIMOHHBIX
KOHCTPYKITUH JIETaTEIbHBIX allapaTOB U WHBIX MCTOYHUKOB MOBBIIIEHHOTO ITY-
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Ma, a TakKe MpU JATbHEHIINX HAYYHBIX UCCIENOBAaHUSAX U pa3paboTkax B oOia-
CTHU 3BYKOU3OJIALINH.

OcHOBHBIE MOJ0KEHUS JUCCEPTALMH ONMYOJUKOBAHBI B CJeAYHOIIMX pado-
Tax:
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