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[Ipoananu3upoBaHbl pe3yiabTaThl SKCIEPUMEHTAIbHBIX UCCIEI0BAaHUN BIUSHUS
PE30HAHCHBIX SBJICHMM B KOPIyCE M BHYTPUKOPIYCHBIX KOHCTPYKIUSX
KpyMHOMAacIITa0HOTO MakeTa CyJHa, a Takke B BO3AYLIHOM O0bEME €ro
MIOMEIICHNH Ha YpOBHHM 3BYKOBOI'O JaBJECHHS B OKpY)KaIOLIEH BOJIHOW cpeje.
[loxazaHa HeOOXOIMMOCTb Y4eTa 3TUX SBJICHUM Ipu pa3paboTke Mep Mo
YMEHBUICHUIO YPOBHEW LIyMOBOIO MOJs CyAHa OT paOOThl BHOPOAKTUBHOIO WU
ITYMSIIIETO 000PYTOBAHUS.

BBEJIEHUE

U3 dusnyeckux cooOpakeHHWil MOHSATHO, YTO BO3HUKHOBEHHE PE30HAHCHBIX SIBICHUU B
KOpIlyC€ CyJHa M B €ro BHYTPUKOPIYCHBIX KOHCTPYKIMSX TPU BO3JIEHCTBUU Ha HUX
TUHAMHYECKUX YCWJIMHA CO CTOPOHBI OOOPYIOBaHUS MOXXET MPUBECTH K MOBBIIICHHBIM
YpOBHSIM BHOpanuii KOpImyca W 3BYKOBBIX JABJICHHH B BOJIE, XapaKTEPHU3YIOIIUX IIyMOBOE
noJie cyaHa. OTHaKO TaHHOMY BOIIPOCY JI0 HACTOSIIETO BPEMEHHU YACISIIOCh MaJIOo BHUMAaHHUSI.
[Ipu4rHON A5TOTO SBISJIOCH MPAKTUYECKOE OTCYTCTBHUE SPKO BBIPAKCHHBIX MaKCHMYMOB
PE30HAHCHOW TPHUPOABI B TPETHOKTABHBIX CIHEKTPax 3BYKOBBIX JaBJICHUHW B BOJE,
bopMHpYyEMBIX KOPITyCOM TIOJ BO3JCHCTBHEM CyAOBOro oOopyaoBaHus. Bmecte c Tewm,
aHaJM3 Y3KOIMOJIOCHBIX CIEKTPOB M3MEPEHHBIX YPOBHEH BHOpaldii M 3BYKOBBIX JaBICHHUI
MOKa3aJl, YTO BO3SHHUKHOBEHHUE PE30HAHCOB B (hyHIAMEHTaX WM APYTHX BHYTPUKOPIYCHBIX
KOHCTPYKITUAX JTayKe TOJI 000pyJOBaHUEM MaJIOW MOIIHOCTH (BEHTHJIATOPAMH, HacOCaMU U
T.I1.) IPUBOJIUT K 3aMETHOMY TTOBBIIICHHUIO ATUX YPOBHEH. DKCIIEPUMEHTHI C UCTIOJIb30BaHUEM
71a00paTOPHBIX W KPYIMHOMACIITAOHBIX MOJIEICH W MaKeTOB CYJIOB CBHICTEIbCTBOBAJIM, YTO
Ha COOCTBEHHBIX YaCTOTaxX YNMPYTHX KOJCOAHUI ydacTKa KOpITyca B Ipeeiax ONnpeeIeHHOTO
MOMEIICHHST YPOBHH 3BYKOBOTO JIaBJICHHS B BOJIE, CO3/IaBAEMOT0 UCTOUYHUKOM JTHHAMHUYECKOMN
CHUJIBI C OJHOM M TOW JK€ aMIUIMTYJIOM W OpHEHTAI[MEH OTHOCHTEIBHO BO30YXKIaeMO
MOBEPXHOCTH, 3aBUCAT OT MECTA HAXOXICHHUS MCTOYHUKA. AHAJIOTHYHBIC PE3YIbTaThl OBLITH
MOJIYYEHBI U Ha TIJIABAOIINX CY/IaX.
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Kaxymeecss mpoTuBopedrie MeXIy MPHUBEACHHBIMH pe3yibTaTaMd U MHEHHEM O MalloM
BJIMSTHUM Ha IIYMOBOE TOJIE€ CyJHA PE30HAHCHBIX SIBJICHHUH B KOpIyce (€ro sJeMeHTax) U BO
BHYTPUKOPITYCHBIX KOHCTPYKIMSX HpU UX BO30YXKIAEHHH OOOpyJOBaHUEM OOBSICHSETCS, B
YaCTHOCTH, CJIOKHOCTHIO BBISIBJICHHMSI HETaTUBHOTO BIIMSIHUS PE30HAHCHBIX KOJIeOaHHWM Hin
IIYMOM3IYYeHHs] OTAEIbHOW KOHCTPYKLUMH Ha CyMMAapHBbIM UIYMOBOM CHUTHal TpU €ro
dbopMHupOBaHUM OOJBIIMM YHUCIOM KOHCTPYKIMH (B TOM 4YHCIIe, UMCIOIIMX M OJIM3KHE
COOCTBEHHBIC YACTOTHI KOJEOAHWI1) 1 MHOTOYMCICHHOCTHIO OJHOBPEMEHHO pPabOTaloIero
obopynoBaHus. BBuy YacTOTHOW HIMPOKOIOJIOCHOCTH CHJI, JEHCTBYIOIIUX CO CTOPOHBI
000pyIOBaHUSI HAa KOHCTPYKLHUH, UMEIOIINE JOCTATOYHO OOJIbIIME MOTEepPH KoJeOaTeTbHON
SHEPTHH, YETKO BBIPAKEHHBIX COOCTBEHHO PE30HAHCHBIX SIBJICHHUM, TI0]T KOTOPBIMH ITOHUMAIOT
COBMAJICHUE YAaCTOTHl CHJIBI W COOCTBCHHOW 4YAaCTOTHI KoOJIeOaHWA BO30YXKIaeMOW €10
KOHCTPYKIIMH, MOXKET HE BO3HHKaTh. OpHaKo Ha COOCTBEHHBIX YAaCTOTaxX KoJeOaHUI
KOPITyCHOM WJIM BHYTPUKOPITYCHOM KOHCTPYKLMHU (B JaJIbHEHIIEM Takue KojeOaHUs YCIOBHO
OyJIeM Ha3bIBaTh PE30HAHCHBIMH) TIPU €€ BO30YKICHUHM CHUJIOW YPOBECHBb NIYMOUW3TYUYCHHS
BCET/Ia OKa3bIBacTCs OOJIBINE, YeM B CITydasx BO30Y>KIECHUS KOHCTPYKIIMH CHJION C TaKOH ke
aMIUTATYI0OM, HO C APYrOil YaCTOTOM.

MOXHO TPEIIOI0KUTh, YTO AHAIOTHMYHBIM OOpPa30M IOBBINICHHBIC YPOBHH 3BYKOBBIX
JABJICHUI B BOJIC BOSHUKAIOT NIPH JICHCTBUHU HA KOPIYC U BHYTPUKOPITYCHBIC KOHCTPYKIIMH HE
TOJILKO YCHJIWH, MepeIaBacMbIX 4Yepe3 OMOPHBIC W HEOMOPHBIC CBS3W 00OpYAOBaHUsS, HO U
IpH JCHCTBUH HA HUX 3BYKOBOTO IOJIS (BO3AYIIHOTO IIyMa) B MIOMEIIEHUSIX CyaHA. Bo Bcex
CiIydasix BO30YXJCHHS YPOBHH 3BYKOBBIX JaBJICHHHA B BOJE€ MOTYT BO3pacTaTh IPH
BO3HUKHOBEHUU PE30HAHCHBIX SBIICHUI B Mpeeiiax KaKk KOHCTPYKIHMH (B y4acTKe Kopiryca
CyIHa B TpeneNax IMOMEIICHHUs, B mepeOopKe, HACTHIIE), TaK M €€ OT/ACIbHBIX y4YacTKOB
(mmamuii  Kopriyca WM «f9eeK» Mepe0OpOK M HACTHIOB MEXAY COCETHHMHU
noKperuicHusiMA ). [TOHSITHO, 9TO Pe30HAHCHBIC KOJICOAHMS TIPOTSHKCHHON KOHCTPYKITUU U €€
OTJIENIbHBIX YYacTKOB B OOLIEM Cllydae BO3HMKAIOT Ha pasHbIX yacTtoTax. CienoBaTenbHO,
BIIMSTHUE PAaCCMATPUBAEMBIX PE30HAHCHBIX SIBJICHUH HA IITYMOBOE TIOJIC CYHA MPOSIBIIICTCS B
pPa3HBIX JHWANa30HaX YacCTOTHOTO crekrpa. KakoBa oTHOcHTENbHAas pOJIb ITHX SBICHHUNA B
(GOpMUPOBAHUM IIYMOBOTO IIOJIA, KaK BIHUSAIOT OCOOCHHOCTH BHOPOBO30OYXKITaeMOl U
BUOPONIPOBOSIINX ~ KOHCTPYKIIM W WX  OTHOCNBHBIX  yYacTKOB,  HalpUMeEp
MECTOPACHOJIO0XKEHUSI MOCIEAHUX OTHOCUTEIBHO KOpIyca CyJHA, Ha YPOBHHM CO3/1aBa€MOI0
KOPITYCOM 3BYKOBBIX JAaBJICHUW B BOJIE — OTH W PSJI APYTUX BOIMPOCOB, UMEIONTUX OOJIBIION
IPAKTUYECKUI HHTEPEC, 10 HACTOSIIETO BPEMEHH 1IEJIEHAIIPABIIEHHO HE UCCIIEIOBAIINCH.

B macTosmieit paboTe mpeacTaBieHBI Pe3yJbTaThl KOMIUICKCHBIX AKCIEPHUMEHTATBHBIX
WCCJICIOBAHMM, IIENBI0 KOTOPBIX SBJSUIOCH HW3YYCHHE HEKOTOPHIX AaCICKTOB BIIUSHUS
PE30HAHCHBIX KOJCOaHWH B KOPIyCe W BHYTPHKOPITYCHBIX KOHCTPYKIHSX, a TaKXKe B
BO3/yITHOM OOBEME IMOMEIICHUH CyJHAa Ha YPOBHH 3BYKOBBIX JABIICHUH, OTPEICIISTIOIINX
OIyMOBOE€ Tiojie B Boje. VccienoBanwsi BBIIONHSUIMCH B MOPCKHX — YCIIOBUSIX €
UCIIOJIb30BaHUEM KPYITHOMACIITA0OHOTO MaKeTa KOpIyca CyJHA, WMEIONIETO BHYTPESHHUE
nepeOOpPKU U HACTHUJIBI.

B. 0. KupnunyHukos, . B. JlanyHos, B. B. CaBeHKkO
BnusHue pe3oHaHCHbIX SIBNEHMI B KOpryce, BO BHYTPUKOPMYCHbIX KOHCTPYKUMSX U B BO3AYLWHOM ob6beme
rnoMeLLeHns CyaHa Ha YPOBHW 3BYKOBbIX AaB/IEHWMIA B OKpYXXatoLlel BOAHOW cpeae
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1. AHAJIM3 PE3VJIbTATOB DKCITEPUMEHTAJIbHBIX UCCJIEJJOBAHUN

1.1. Bo30y:kaeHue cocpe0TOYEHHON CHIION

CHagana oOpaTtuMcsl K pe3yibTaTaM H3MEpPEeHHs YpOBHEH 3BYKOBBIX JaBICHUN B BOJE U
BUOpalMi, COOTBETCTBYIOIIMM CIy4yal0 BO30YXXIEHUS KOpIyca M BHYTPUKOPITYCHBIX
KOHCTPYKUUH COCPEIOTOYCHHOW CHIIOW — aHalOrOM OTAENBHOTO JTWHAMUYECKOTO YCHIIUSA,
JNEHCTBYIONIETO0 Ha KOHCTPYKIIMIO CO CTOPOHBI BHOPOAKTHBHOTO oOopyaoBaHus. OTMETHM,
YTO TpH TMPOBEIEHUWU OJTUX HM3MEPEHMIl HalpaBlIeHWE JMACWCTBHUS CHJIBI COBMAAaio C
HaNpaBJIEHUEM HOPMAaJIK K MTOBEPXHOCTH BO30YKAaeMON KOHCTPYKITUH.

TunuuHble y3KOMOJOCHBIE YaCTOTHBIE CHEKTPHI YPOBHEH 3BYKOBBIX NaBICHHI B BOJE U
ypoBHEeH BHOpaluii B To4Yke BO30YXKIEHUS KOHCTPYKIIMM, HOPMHUPOBAHHBIX BEIUYMHON
BO30Y>KIaroIIei CUJIbl, MPUBEIEHBI Ha puc. 1-13.

Puc. 1-3 CcOOTBETCTBYIOT CiIy4ar0 NPUIIOKEHUS CHJIBI HEMOCPEACTBEHHO K KOPIyCy
KPYMMHOMACIITaOHOTO MakeTa Cy/IHa.

OO6parasce k puc. 1-2, rae cTpenkamMu MokKa3aHbl HACHTU(UIIMPOBAHHBIE U3MEPEHUSIMHU U
pacueToM COOCTBEHHBIE YACTOThI M3THOHBIX KolieOaHHI BO30y>KIaeMOro ydacTka KopIyca,
BUIUM, YTO:

— Ha COOCTBEHHBIX YaCTOTaX y4acTKa KOpITyca YpPOBHHM JaBJICHHs, U3BMEPEHHBIE MPU €ro
BO30Y)KICHUM B CEpEAMHE TIOMEIICHHS, Ha BeIMYMHY JO0 ~15 1B mnpeBeIaroT
COOTBETCTBYIOIIIUE YPOBHU 3BYKOBOTO JIABJICHHS B BOJAE, W3MEPEHHBIC IMpHU
BO30YXKICHUHM KOpITyca y TepeOOpKH; BEIMYMHBI YKAa3aHHOTO IPEBBIMICHUS Y
WCTIIBITAHHBIX MOJIEJICH OBLIM Pa3IMYHBIMH M, KaK OBLJIO YCTAHOBJICHO, YMEHBIIAIUCH C
POCTOM TIOTEPh KOJICOATENHHOM SHEPTUM B BO30YKIaeMOM YYacTKE MakeTa Kopiryca
Cy/Ha;

— (dopma crekTpa 3BYKOBOTO TaBJICHHUS B BOAE, MPH BO30YKISCHUH COCPEIOTOYCHHOMN
CWIOH B cepeAMHE TIOMEIIeHHs, Onmu3ka K ¢opMmMe chekTpa BHOpaiuw,
XapaKTepU3yIOIIET0 BXOAHYIO TPOBOAUMOCTh KOpITyca.

Ha puc. 3 npuBeaeHbl CEKTPhl 3BYKOBOTO JABJICHUS MPH BO30YXKICHUU KOpITyca MakeTa
CyllHAa CHJIOW, KOTOpasl MPHUKJIaJbIBaNach K CepeuHe MIMAalUd U Yy OTPaHUYHBAIOIIETO €€
mimanroyta. M3 pucyHka BUAHO, YTO YPOBHHU JAaBJICHHUS HAa HHU3IIMX PE30HAHCHBIX YACTOTax
mmanud  (MOKa3aHHBIX — CTpEeNKaMH), MpH €€ BO30YXIEHMHM B palloHe MyYHOCTH
COOTBETCTBYIOIIUX ¢GopM Konebanui, Ha BenuuuHy g0 10 ab mpeBocxomar ypoBHU
3BYKOBOT'O JJaBJICHUS, BO3HUKAIOIIETO TP BO30YKICHUH KOPITyca PSAAOM CO HIMaHTOYTOM.

B. 0. KupnunyHukos, . B. JlanyHos, B. B. CaBeHKkO
BnusHue pe3oHaHCHbIX SIBNEHMI B KOpryce, BO BHYTPUKOPMYCHbIX KOHCTPYKUMSX U B BO3AYLWHOM ob6beme
rnoMeLLeHns CyaHa Ha YPOBHW 3BYKOBbIX AaB/IEHWMIA B OKpYXXatoLlel BOAHOW cpeae
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Puc. 1. HopmupoBaHHbIE YPOBHH 3BYKOBOTO JIaBJICHUS MPU BO30YKIACHUH KOPITyCa

KPYIHOMACIITaOHOI MOJIEH CyiHA B CepeIuHe MOMEIIeHHUS ( )
U y ToTIepeYHOi niepedopku (= = =).
p/F,EIF; oF
S
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Puc. 2. HopmupoBaHHbI€ YPOBHH 3BYKOBOTO JIaBJICHHUS ( ) ¥ BUOpAIK B TOUKE
BO30YKIeHUs (— — —) KOpIyca KpyITHOMACIITA0HOM MOJIENU CyTHA, PACTIOIOKEHHON
B CEpeMHE TIOMEIICHUS

B. 0. KupnunyHukos, . B. JlanyHos, B. B. CaBeHKkO
BnusHue pe3oHaHCHbIX SIBNEHMI B KOpryce, BO BHYTPUKOPMYCHbIX KOHCTPYKUMSX U B BO3AYLWHOM ob6beme
rnoMeLLeHns CyaHa Ha YPOBHW 3BYKOBbIX AaB/IEHWMIA B OKpYXXatoLlel BOAHOW cpeae
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Puc. 3. HopmupoBaHHbIE YPOBHH 3BYKOBOTO JIaBJICHUS MPU BO30YKICHUH B CEPEIUHY
mmanuu ( ) ¥ 'y OTPAaHUYUBAIOIIIETO €€ LIMaHroyra (— — —)

Puc. 4-8 cOOTBETCTBYIOT CiIy4ar0 BO30YXKIACHHS COCPEIOTOYCHHON CHIJION TOMEpEedHOM
nepebopKH Kopityca KpynHoMacimTaOHOro mMakera cyiqHa. Ha mepBoM M3 HHX M300paskeHbI
CHEKTphl 3BYKOBOTO JaBJICHHMS B BOJE, HM3MEpPEHHbIe BOMU3M KOpIlyca MakeTa Mpu
BO30Y KICHUH TIepeOOpKH BOJIM3M €€ IEHTpa U BOJIW3U €€ COCNUHEHUS C KOPIyCOM CYJHA.
CpaBHEHHE TIPUBENEHHBIX CIEKTPOB IIOKAa3aJlo, 4YTO, KaK MpPaBUIO, YPOBHH 3BYKOBOTO
JIaBJICHUs] TPU BO30YXKICHWU B IIEHTpPE IMepeOOpKU OoJblle COOTBETCTBYIOIIMX YPOBHEH,
U3MEPEHHBIX MPHU BO30YKICHUH Yy4acTKa NMepeOOpKH, MPUMBIKAIOLIET0 K KOPIyCy, 0COOEHHO
Ha COOCTBEHHBIX YacCTOTax MEpeOOpKH, My4HOCTH (HOpM H3THOHBIX KOJIEOAHUH KOTOPBIX
HaxoJATCs B paiioHe ee reoMerpuueckoro nentpa (85 I'm, 150 ', 270 I'u, 340 I'u u T.4.).

Ha puc.5 mnpuBeneHa 3aBUCUMOCTb YPOBHEH 3BYKOBOI'O JABJICHMS HAa HU3ILIEH
PE30HAHCHOM YacToTe MepeOOPKH OT PACCTOSHUS MCTOYHHMKA CHIIBI 710 Kopmyca. M3 pucyHka
BUJHO YMEHbILICHHE YPOBHEH IITyMa ¢ MPUOIMKEHHNEM TOUKU JeHCTBUS CHIIBI HA TIepeOOpKy K
arobomMy OOpTy MakeTa CyJHa, B TOM 4YHCIE M K OOpTy, HAlIPOTHB KOTOPOTO pa3zMelnaiach
TOYKA M3MEPEHHUsI YPOBHEH IIyma. AHAJIOTMYHBIC 3aBUCUMOCTH C HAaUOOJBIIMMU YPOBHIMHU
U3JTy4aeMOro 3BYKOBOTO JaBJIEHHs — NpU NPWIOKEHUH CUJIBI K Tepebopke B 30HE
MYyYHOCTeH ee M3rMOHBIX KOoJIeOaHUH, U ¢ HAUMEHBIINMHU — TPU BO30YXICHUH MEPeOOPKH B
y31ax KojeOaHWi, ObUIM TMONy4YeHbl M Ha 0Oojee BBICOKMX PE3OHAHCHBIX YacTOTaX.
[ToxazaHHbIe Ha pucC. 6 Y3KOIMOJIIOCHBIE CIEKTPhl YPOBHEH 3BYKOBOT'O TaBJICHUS M BUOpaIuii,
U3MEPEHHBIX B pallOHE TEOMETPHUECKOro ILEHTpa MNepedOpKH, TI/Ae MPUIIOKEHA
COCpEIOTOUCHHAs CHIIa, BOJIM3U PE30HAHCHBIX YacTOT NMepeOOPKH OKa3aluch MOA0OHbIMH. B
0o00OMX CHEeKTpaXx Ha YyKa3aHHBIX COOCTBEHHBIX YacTOTax IepeOOpKH HaOII0Aa0TCs
MaKCHUMYMBI.

B. 0. KupnunyHukos, . B. JlanyHos, B. B. CaBeHKkO
BnusHue pe3oHaHCHbIX SIBNEHMI B KOpryce, BO BHYTPUKOPMYCHbIX KOHCTPYKUMSX U B BO3AYLWHOM ob6beme
rnoMeLLeHns CyaHa Ha YPOBHW 3BYKOBbIX AaB/IEHWMIA B OKpYXXatoLlel BOAHOW cpeae
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[Tono6GHO pe3oHaHcaM NepeOOpPKHU B IIEIOM MOTYT BO3HUKATh U PE30HAHCHI €€ 3JIEMEHTOB.
Ha puc. 7 npuBeieHbI CIEKTPBI 3BYKOBOT'O JIaBJICHUS B BOJE, U3MEPEHHBIE NPU BO30YKICHUN
«suekn» nepebopku (ydacTka, OrpaHMYEHHOI'O COCEIHUMH MOJKperuieHUsMH). CIeKTpsl
COOTBETCTBYIOT MOCJIEJJOBATEIIbHOMY NPHJIOKEHHUIO CHIIBI BOJIM3UM N€OMETPUYECKOIrO LIEHTpa
«SYEHKN», PACHOJIOKEHHON B CepefirHe NEepeOOpKH, U K YIIIy «s4eHKm» (PsioM C y3JI0M
MEPECEUYCHHs AJIIEMEHTOB TOJKPEIUIAIONIero nepebopky Habopa). B mepBom ciydae cuia
JeiicTBOBajla B 30HE HAMMEHBIIET0, a BO BTOPOM — HAMOOJBLIETO MEXaHHUYECKOTO
COIIPOTHBIIEHUS] BO30YyKIaeMOro ydactka nepebopku. CrperoukamMu Ha pHC. 7 MOKa3aHbI
PE30HAHCHBIE YaCTOThl HM3TMOHBIX KOJIEOAHUN NPSIMOYTOJBHOM «SYEMKH» € MYYHOCTSIMH
HU3MMUX (QOpM, pacHoSIOKEHHBIMH BOJIM3M €€ IeOMETPUYECKOro LeHTpa. BuaHo, 4ro Ha
yYKa3aHHBIX YacTOTax 0oJiee BHICOKHE YPOBHU 3BYKOBOTO JIaBJICHHS UMEIOT MECTO, KOTJla CUIIa
NPUJIOKEHA B LIEHTpE «suelku». OTMETUM, YTO YPOBHM IIyMa Ha 3THX 4YacTOTaX MHOIO
OoJbIe ypOBHEH HA pE30HAHCHBIX YaCTOTAX IMePeOOPKHU B IIETIOM.

CpaBHEHHE CIIEKTpa 3BYKOBOT'O JABJIEHUS CO CIIEKTPOM BHOpAIMK, U3MEPEHHON B TOUKE €€
BO30YKIICHHS, PACTIOIOKEHHOW BOJM3M T€OMETPHUECKOTO IEHTpa «STYSHKH», MOITBEPIHIIO,
YTO MaKCUMYMBbI B CIIEKTPE JIaBJICHUSI MPOSIBISIOTCS, B TOM YUCIIE, HA TEX K€ 4acToTax, 4YTo U
MaKCHMYyMBI B crieKTpe BUOpanuii (puc. 8). bbljo moaATBepkKAE€HO, UTO 3TU YACTOTHI SIBIISIFOTCS

PE30HAHCHBIMH YaCTOTaMU HU3MIKX (POPM U3rHOHBIX KOIEOAHUN «STUCHKI.

p/F,o0b S

10
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Puc. 4. HopmupoBaHHBIE YPOBHHU 3BYKOBOTO JIaBJICHUSI IPU BO30YKACHUH MOTIEPEIHOM
nepeOopKy KpyImHOMACIITaOHOM MOJIENN CyTHA B pallOHE €€ TEOMETPUUYECKOTO IICHTpa
( ) 1 BOJIM3M Kopryca (— — —)

B. 0. KupnunyHukos, . B. JlanyHos, B. B. CaBeHKkO
BnusHue pe3oHaHCHbIX SIBNEHMI B KOpryce, BO BHYTPUKOPMYCHbIX KOHCTPYKUMSX U B BO3AYLWHOM ob6beme
rnoMeLLeHns CyaHa Ha YPOBHW 3BYKOBbIX AaB/IEHWMIA B OKpYXXatoLlel BOAHOW cpeae
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yIoaJlIeHrMe OT TOUKM HpVIGHVIX(eHVIe K TOuUKe
MBMepeHVIH myma MBMepeHVIH myMa

Puc. 5. 3aBucuMOCTh ypOBHEH 3BYKOBOTO JIaBJICHUSI HA HU3IIICH pE30HAHCHON YacTOTE
nepeOOpKH OT PACCTOSHUS UCTOYHUKA CUIIBI 10 KOpITyca

pIF,EIF; 0B | /i
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Puc. 6. HopmupoBaHHbIe YPOBHH 3BYKOBOTO JIaBJICHUS ( ) ¥ BUOpAIK B TOUKE
BO30YXIeHUs (— — — ) MONEePEvHOM MepeOOPKU CUIIOHN, PHITIOKEHHON
K €€ TEOMETPUYECKOMY LEHTPY

B. 0. KupnunyHukos, . B. JlanyHos, B. B. CaBeHKkO
BnusHue pe3oHaHCHbIX SIBNEHMI B KOpryce, BO BHYTPUKOPMYCHbIX KOHCTPYKUMSX U B BO3AYLWHOM ob6beme
rnoMeLLeHns CyaHa Ha YPOBHW 3BYKOBbIX AaB/IEHWMIA B OKpYXXatoLlel BOAHOW cpeae
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Puc. 7. HopmupoBaHHBIE YPOBHH 3BYKOBOTO JIaBJICHUS MPU BO30YKICHUH «STUCHKI)
nepeOopKu BOJIHM3U €€ TeOMETPUIECKOro IeHTpa ( ) Uy €€ KPOMKH (— — —)

p/F,E/F; 0F San |f}712

10

Puc. 8. HopmupoBaHHbBIC ypOBHH 3BYKOBOTO JTaBJICHUS ( ) ¥ BUOpAIK B TOYKE
BO30YKICHUS (— — =) «TICHKN» MepeOOPKH CHIION, TPHIIOKEHHOU K €€ IEHTPY

Puc. 9—13 coOTBETCTBYIOT Ciyyar0 JAMHAMUYECKOTO BO30YKIEHHUS COCPEIOTOUYECHHOM
CHJIOM HACTHJIa B KOPIyce KpyHMHOMAacImITaOHOrO MakeTa CyAHa. AHajIN3 TNPUBEACHHBIX Ha
ITHX PHCYHKaX CIIEKTPOB 3BYKOBBIX JABICHHUI B BOJAE M BHOpAIMil OATBEPKIAET BCE paHee
CICIIAHHBIC BBIBOJBI O BIMSHUU PE30HAHCHBIX SIBJICHUN BO BHYTPHUKOPIYCHOW KOHCTPYKLIMH
(umm B ee «sueiike») Ha (GopMHUpOBaHHE YPOBHEH 3BYKOBOTO JABJICHHUS KOPIIYCOM MaKeTa
CyZHa.
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Puc. 9. HopmupoBaHHbIE ypOBHH 3BYKOBOTO JaBJICHHSI ITPH BO30YKICHHUH HACTHIIA
KPYITHOMACIIITaAOHOW MOJICTTH B IIEHTPE ( ) M y Kopryca cyaHa (— — —)

plF,ob
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yOajleHre OT TOYKM NpUOIVXEHME K TOYKEe
UBMEPEeHUs LyMa UBMEPEeHN lWyMa

Puc. 10. 3aBucuMocTh ypOBHEH 3BYKOBOTO JIaBJICHUS HAa HU3IICH PE30HAHCHON 4acTOTe
M3TUOHBIX KOJIeOaHUN HACTHIIA OT PACCTOSHUS UCTOYHHUKA CHIIBI IO KOpITyca
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Puc. 11. HopmupoBaHHbIE YPOBHH 3ByKOBOT'O JaBIECHHUS ( ) 1 BUOpalMy B TOUKE
BO30YyXJIeHHs (— — —) HAaCTHJIa COCPEIOTOYCHHOM CHUIIOHN B €ro LIeHTpe

p/F,oF

fﬂzz
f;ﬂl f;]21

10

40 80 160 315 630 1250 f, T

Puc. 12. HopmupoBaHHbIE YPOBHH 3ByKOBOT'O JABJICHUSI IPU BO3OYKACHUN «STUCHKID)
HACTHJIa B pailoHEe ee TeOMETPUIECKOro HeHTpa ( ) Uy ee KpOMKH (= = =)
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Puc. 13. HopmupoBaHHbie ypOBHH 3BYKOBOTO JIaBJICHUS ( ) ¥ BUOpammu (— — — ) B TOUKE
BO30YKICHUS «STYCHKM) HACTUIIA B pailoHe €€ TeOMETPUIECKOro IIEHTpa

1.2. Bo30y:xaeHue BO3TYIIHBIM IIYMOM

AHaJIOTUYHBIC BBIIICYKa3aHHBIM BBIBOBI OBUTH CIICTAHBI U TI0 Pe3yJIbTaTaM HCCIIeA0BaHUN
dbopMupoBaHUs BUOpAIHMiA KOHCTPYKIIMIA 1 3BYKOBBIX JTaBJICHHIA B BOJIC BO3IYIITHBIM IITyMOM B
noMenieHusx cynna. [IpuBenemM OCHOBHBIC PE3yJIbTaThl, TOTYYEHHBIC HA KPyTHOMACIITA0HOM
MAakKeTe Cy/IHa.

[Ipy  BO30YXJEHHM  HMCTOYHHUKOM  BO3AYIIHOTO  ImymMa  (TPOMKOTOBOPHUTENIEM),
MIOJIBEIICHHBIM B TIOMEIIIEHHUH, B Y3KOIOJIIOCHBIX CIIEKTPaX 3BYKOBOTO JIABJICHUS B BOJE OBUIH
OoOHapyeHbl MaKCUMyMbl Ha YacTOTaX, COOTBETCTBYIOLIMX PpE30HAHCHBIM YacTOTam
BO3AYIIHOTO O0BEMa O03ByYHMBAaEMOrO TIOMemeHHs. Takoro poaa MaKCUMyMBbl B
Y3KOTIOJIOCHBIX CIIEKTPax 3BYKOBBIX JaBJICHUH B BO3AyXe M BoJe 00O3HAa4YeHH Ha puc. 14
CIUTOITHBIMU CTpesioukaMu. KpoMe HHX B CHIEKTpe 3BYKOBOTO JaBJICHUS B BOJIE HAOIIOIaJIHCh
MaKCHUMYMBI, IPOUCXOXKACHUE KOTOPBIX MPEANOIOKUTEILHO MOXKET OBbITh CBSA3aHO C
PE30HAHCHBIMU KOJICOaHUSMHU KOPIyCa W BHYTPUKOPIYCHBIX KOHCTPYKIIUN, HAXOISIIUXCS B
MOMENICHUH (ITyHKTUPHBIE CTPEJIOYKU Ha TOM K€ PUCYHKe). OTMETHUM, UTO MPECTaBICHHBIN
CHEKTp 3BYKOBOTO [aBJICHUS B BOJAE ObUI TONYy4YeH TPH PACIIOJIOKEHHH HWCTOYHUKA
BO3AYIIHOTO IyMa BJajJd OT HAcTWiIa — Haubojee MPOTSHKEHHOW W HaMMEHEee >KEeCTKOU
BHYTPUKOPITYCHON KOHCTPYKIIMH.

[TpubnmxkeHrne MCTOYHMKA BO3AYIIHOTO ITyMa K HACTWJIy HpPUBEIO K 0ojee 3aMeTHOMY
BIIMSIHUIO PE30HAHCHBIX SIBICHUM, BO3HUKAIOMINX MPU €r0 U3rMOHBIX KOJECOaHUSIX, HA YPOBHHU
3BYKOBBIX JIaBJICHUM B Bojie. B kauecTBe npuMepa Ha puc. 15 mpuBeaeHBI CIIEKTPHI 3ByKOBOTO
JaBJICHUS B BOJE M BHUOpanMil «sJ4eWKW» HacTwia (ydacTKa MEXIY MOJKPEIUICHUSIMHU),
reOMETPUYECKUI LIEHTP KOTOPOM HAXOIMJICS HAa OCH MCTOYHHMKA BO3AYIIHOTO IIyma. Bugum,
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YTO psiJi MAKCUMYMOB B 3TUX CHEKTpax HaOI0JaeTcsl Ha OJUHAKOBBIX YacTOTaX (OTMEYEHBI
CTpEJIOYKaMHU), COOTBETCTBYIOILIMX pE30HAHCAM «sUeWKW». BbINOIHEHHbIE U3MEpEeHUs
MOJATBEPAUIN, YTO TIOSBJICHHE YKa3aHHBIX MAaKCUMYMOB CBSI3aHO C PE30HAHCHBIMU
SBJICHUSIMU B ONU3IIEXKAILEH K UCTOYHHUKY ITyMa «s4elKe» HaCTHIA.

p, Ob

S
20 40 80 160 315 630 1250 f, T
Puc. 14. CnexTpsl BO3AYLIHOTO HIyMa ( ) B IOMEILIEHUH CyJHa
1 3BYKOBOTO JIABJICHHS B BOJAE (— — —)
g’p; ()B |f}]11 |f}722
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Puc. 15. CnekTpsl 3ByKOBOTO /1aBJIeHUS B BOJE (" ) U
BUOpaIMii «sueiku» HacTuia (= = =), FeOMETPUUECKUIl LIEHTP KOTOPOil HAXOAMJICS HAa OCH
HMCTOYHUKA BO3YIIHOTO IIymMa
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3AKJIIOYEHUE

Pe3ynbTaThl BBINOJHEHHBIX UCCIEIOBAHUM MOATBEPKIaI0T BOSHUKHOBEHHUE MOBBIIIEHHBIX
YpOBHEH 3BYKOBBIX JaBIIEHUH B BOJIe, OOYCJIOBJIEHHBIX HM3JIy4Y€HHEM KOpIyca CyJIHa Mpu
BO3HUKHOBEHMHM B HEM U €ro 3JEMEHTAaX PE30HAHCHBIX SIBJICHHUNH. OTO MOATBEPIKIAET
HEOOXOJUMOCTh YYMTHIBATh PE3OHAHCHBIE SIBICHHUS B KOPIYCHBIX KOHCTPYKUHUSAX U
BO3JIYIITHOM 00BEMe MOMENIEHUH NpH pa3pad0TKe PEKOMEHIAIUA 10 YMEHBIIIEHUIO YPOBHEH
IITYMOBOT'O TIOJISI B OKPY KaIOIIEeH BOJHOW cpefie, 00yCIOBIEHHOTO pab0TOM BHOPOAKTHBHOTO
U IIYMSIIETO CyI0BOTO 000PYI0BaHUSI.
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