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Heasn: Llenbto paboThl SABISETCS ONpEAETICHUE MOAYNS IBM)KEHHUS Pa3JIMYHBIX TOPHBIX
HOPOJI, CKOPOCTH OJTY>KAAIOLINX BOJIH, BHYTPEHHEE MPENSATCBHE BOJIH M MOy b FOHTA.

3aganue: OnpezneneHue ¢ MOMOIIBI0 AKYCTUYECKUX METOIOB B IPOMBIIIIEHHOM LIEHTPE
YCJIOBHSI MACCUBHOCTH TOPHBIX IIOPOJ.

IIpudops! u peakTussbl: [Ipubop yiabTpo3ByKa A ONpEnEIeHHs] CKOPOCTH YIIPYTHX BOJIH,
00pa3ibl FTOPHBIX [TOPOJI, AHATUTUYECKHUE BECHI.

MeToanuyeckoe ykazaHue

Ynopyrue konebaHus — 3TO TPOIECC PACHPOCTPAHEHHUS B IMOPOJAE 3HAKOIMEPEMEHHBIX
ynpyrux aedopmaruii ee yactui. Yrnpyrue KoineOaHus MOKHO MPEJACTaBUTh KaK MEPUOINIECKOE
OTKJIOHEHHE MaTepPHAIbHON YaCTHIIBI WM TPYMIIBI YaCTHUI[ OT MOJIOKEHUS PABHOBECHSI.

Uwucno xonebanuii B 1 cek Ha3bIBaeTCsl YaCTOTOW M MMEET pa3MepHOCTh 111

Ynpyrue BOJIHBI IO YaCTOTE KOJIeOaHU MOIPa3IesItOTC:

f= o 20 ' — uHppa3ByKOBHIE;

f=20-20000 't — 3ByKOBEIE;

f > 20000 't — ynmpTpa3ByKOBBIE;

£>10'° I'y — runep3ByKoBEI€.

Tak kak ynpyrue BoJHBI IPEJICTABIAIOT cO00M pacpocTpaHeHue B BelecTBe Aedopmaruii,
TO B 3aBUCUMOCTH OT HX BHJIa BBIIEISAIOT BOJIHBI PAa3JIMYHbBIX TUIIOB.

Jledpopmaiun MOnepeMeHHOr0 OOBEMHOIO CXKaTHsl M PacTsHKEHUs, OOYCIaBIMBAIOT
pacnpocTpaHEeHHWE B BEUIECTBE NPOAOJBLHBIX YNPYIrux KoJsedanuii. [IpononbHble BOJIHBI
pacIpocTpaHsIoTCs B 11000i cpefie — B ra3ax, *KHUAKOCTIX, TBEPAbIX TelaxX, TaK Kak BCE BEIECTBA
00J1a/1al0T COMPOTHUBIIEHUEM OOBEMHOMY CKaTUIO. VIMEHHO TNpOJOJIbHBIE BOJIHBI BBI3bIBAIOT
3BYKOBBIE SIBJICHMS.

Pacnipoctpanenue nonepeMeHHbIX JedopMaluii CIBUra B Cpe/ie BbI3bIBAECT MONEpPeYHbIe
ynpyrue kojed6anus. OHU IPUCYIIM TOJIBKO TBEPABIM TeJaM, TaK KakK B XKHMJIKOCTAX M Ta3ax
COIPOTUBIIEHUE C/IBUTY OTCYTCTBYET.

OTU 7Ba THUMA BOJIH PACHpPOCTPAHIIOTCS IO BCEMY OO0BEMY IOpPOJbl U HA3bIBAIOTCA
00bEMHBIMU.

EcTb Taxxe m10cKHe NOBEPXHOCTHBIE BOIHBI. OHU MPUCYIIH TOJIBKO TBEPIBIM TEJIaM.

XapakTep pacHpoCTpaHEHHUsl yHpyTUX KosieOaHWil B TOPHBIX MOPOJaxX ONpPENENsIeTcs HUX
aKyCTHYECKMMHU napaMerpamu. K HUM OTHOCATCA — CKOPOCTh pacIpOCTPAHEHUs YNPYTUX BOJH,
KOA((UIIMEHTHI MOTJIOIIEHUSI U BOJHOBOIO COMpPOTHBIECHUS. [Iopopl Takke XapaKTepu3yroTcs
Pa3INYHBIMHU KO PHUIMEHTAMU OTPAXKEHHS U TIPEIOMIICHHS YIPYTUX BOJIH.
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CKOpOCTh pacipoCTpaHEeHHUs YIPYTUX BOJIH B TOPHBIX IOPOJAaX OMPEACTSCTCS UX YIPYTUMH
CBOICTBaMH U MJIOTHOCTHIO.

PacnpocTpanenue ynpyrux BOJH B TOPHBIX TOPOAAxX, TaKKe Kak M B JIO00# cpene
COTPOBOXKAAETCA MOCTENIEHHBIM CHIKEHHUEM UX HHTEHCUBHOCTH 10 Mepe yAaleHUs OT UCTOYHHKA
U3JTYYCHUS TI0 CIEAYIONIUM IPUIHHAM:

a) YaCTHYHBIM TOTJIOIIEHUEM SHEPTUH BOJIHBI IOPOJIO U IPEBPAIICHHEM €€ B TEILIOBYIO;

0) paccenBaHHEM aKyCTHUECKOW SHEPTHH IIOPOI0H Ha HEOAHOPOIHOCTSIX (ITOpax, TPEIMHAX
U T.IL).

B pacuerax yacTo ucmonp3yercs Mpou3BeICHNUE TUIOTHOCTH ITOPOIbI HA CKOPOCTh YIPYTOM
BOJIHBI B HEH Ha3bIBAEMBIM YAEIbHBIM BOJTHOBBIM COIIPOTUBICHUEM:

Z=pv

OHo omnpenensieT cnocoOOHOCTh FOPHBIX MOPOJ OTPaKaTh M MPEIOMIIATh YIPYTHE BOJIHBI.
OtpakeHue M NPEIOMIICHHE TIOCIEIHUX TMPOUCXOIUT JUOO HAa TPaHULE MEXKIYy TOPHBIMU
nopojaMu, 00JaJaloUIMMU PA3IMYHBIMU aKyCTMYECKMMM CBOWCTBaMHM, JUOO IpHU Tmepexoje
YOPYTUX BOJIH U3 BHEIIHEN CpeJibl B IOPOAY, 1 HA00OPOT.

CkopocTh IpOAOIBHBIX BOJIH Bo3pacTaeT B poctoM E, v. IIpu nsmenennn v ot 0.1 no 0.4
vpusMeHsercs Ha 45%. CkopocTh NMonepeyHbIX BOJIH Bo3pacTaer ¢ poctoM E, HO yMeHbIaercs ¢
pocToM V. ¥V MaJONOPUCTBIX IOPOJ, CKOPOCTH MaKCUMAJIbHBI.

OcHoBHas 007acTh UCHOJIB30BAHUS AKYCTHUECKUX CBOMCTB TOPHBIX MOPOJ — IOJyuyeHHE
MH(pOpPMaLIUU O COCTOSIHUM M CBOMCTBAX TOPHBIX MOPOJ M MaccUBOB. [Ipu 3ToM Oosiblioe 3HaUeHKE
UMEIOT 3aKOHBI PACIIPOCTPAHEHUS U MOTJIOMIEHUS YIPYTUX KoJeOaHHH.

Koadduiment orpakeHuss — OTHOLIEHHE SHEPruu OTPaKEHHON BOJHBI K DSHEPruw,
NaJAI0IIEH BOJIHBI:

Ko= Ao/Ax

[Tpu 3TOM yIJIBI IAIEHUS On U OTPAXKEHUS o 3BYKOBOM BOJIHBI OT IPAHUIIBI pa3/iesia PaBHBI.
Yewm Ooutblire pa3HUIA B BOJTHOBBIX COPOTUBIICHUSIX Cpell, TEM OOJIbIIIE S3HEPTUU oTpaxkaeTcs. [Ipu
nepexo/e M3 Cpelapl C MalbIM BOJHOBBIM COINPOTHUBIIEHHEM B Cpely ¢ OOJBIIMM BOJHOBBIM
COIPOTUBIIEHUEM OCHOBHAS YacCTh 3BYKOBOI 3HEPIrUU OTpakaeTcsl.

Bo3ayx — Bona — 99.8% sHepruu otpaxkaercsi.

Boznyx — nmopona — 85% aHeprun BOJTHBI OTPAKaeTCA.

OTHolIEHNE SHEPTUH BOJIHBI IPOLIEALIEHN Yepe3 IPaHUILy IBYX CPEJl K SHEPTUU NaJarolen
BOJIHBI App/ An Ha3pIBaeTcsl KOOPHUIUMEHTOM MPEIOMIICHUS YHNPYrod BOJHBI OTHOCHUTEIBHO
IIEPBOM CPEJIbI.



Ilopsinok BbIMOTHEHHS PA0OTHI

e Bce pasmepsl 00pasna u3MepsieM ¢ TOYHOCTBIO 10 | MMHU pacCUMUTBIBAEM €ro 00beM IO
crenyrouei popmyie:

V=ab-c (1)

¢ B3BemmBas Maccy 00pasiia TOpHBIX IMOPOJI C TOYHOCTHIO /10 | T' Ha aHAJTMTUYECKUX Becax,
00BEMHYIO MacCy ONpeJieNsieM I0 cieayolei Gpopmy:ie:

P 3
Y= v, Kr/M°. (2)
o OnpeiensieTcs INOTHOCTh TOPHBIX MTOPOJI:
p= é, KI/M°. 3)

re g —yCKOpEHHE CHIIbI TsKecTH (M/c?).
o CKOpOCTh OJTY»KIAFOIIUX BOJH OIPEIeIsieM CIeAyomel GopMyIioi:

c - %,M/c. )

p

rae d — gmuHa o6paszmna (M); t — BpeMst pacpOoCTpaHEHUs YIbTPa3BYKOB B 00pasiie (CeK).

e [lo cnenyromeit hopmyie onpezaensercs Mmoayns KOnra:

c. ZJE -0 wke )
p (1+p)(1—2un)

rne E — I0ur moxyni (H/M?); (p- IIOTHOCTH TOPHBIX Mopox (Kr/M?); sz - kodddurment
[Tyaccona. koadduuuent Ilyaccona (= 0,25).
e JIBI>KEeHME MOJTYJIsl OIIpeielisieM cleaytomei GopMyIoit:

E

= HM. 6)
2(1+ )

B CJ'ICI[YI'OH_Ieﬁ ogyepean onpeaAciIsACTCA BHYTPECHHCE IPCIIATCTBUC BOJIH.
L4 Pe3yHBTaTBI PpacCUYCThI 3aHOCATCA B Ta6J'II/II_Iy.

AKYCTI/I‘{eCKI/Ie " yIpyrue CHUJIbI TOPHBIX MOPOJ

Tabmuna 1
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KonTposbHbIe BONPOCHI.
1. VIMeHHO Kakue BOJHBI BbI3bIBAIOT 3BYKOBBIC SIBJICHHUS?
2. Haiite onpenenenne moayisa FOura.
3. [aiite onpenenenue kodddunuenta [lyaccona.
4. TlpononbpHBIC U IMONEPEYHBIC BOJHBI PACIIPOCTPAHSIIOTCS IO BCEMY 00BEMY MOPOIBI U
M03TOMY UX Ha3bIBAIOT?
5. Kakue BOJHBI pacrpoCTpaHsIOTCA B JIFOOOW cpele — B Tas3ax, *KHAKOCTIX, TBEPABIX
TeNax, TaK Kak Bce BEIIecTBa 00J1aAal0T COMPOTUBICHHEM 00bEMHOMY CHKATUIO?
bauu-tecr.
1. B xakoii cpene HanGOIbIIAS CKOPOCT Oy KIAIOIIUX BOJIH:
a. BBOJE
B PTyThe
C. B BO3AYyXe
d. Brase
€. B IPOCTPAHCTBE
2. EnvaMua n3MepeHus JBHKEHHS MOIYJIH B MEXIyHapoaHoit CU:
a. Kr/m*
b. xr/m
c. H/™?
d M
€. Kr
3. Kakue BOIHBI Ha POBHOM MOBEPXHOCTH 3€MJIU BBI3BBAIOT 3BYKOBBIE BOJIHEL
a. Omyxmaroniue
TOPU30HTANILHBIC
C. JBIXYIIME(ABMKEHNS)
d. BepTUKaIbHBIC
e. 0e3 n3MeHeHue
4. Yupyrue BONHBI IO 4ACTOTE KOJAEOAHHI MOAPA3AEIAOTCS:

a.
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5. Kak wu3MeHsSeTcs CKOPOCTh pPAcHpOCTPAHEHHs YNPYTOCTH BOJH B 3aBUCHMMOCTH OT
ycnoxkHeHus kodpduuuenta [lyaccona:
a. YBEIUYMBAETCSA

YMECHBIIIACTCS
C. HE MCHSETCS
d. ocraercs
€. HeT OTBeTa

6. HasoBute quanason runep3sykoB BojH (I'm):
10®
10°
107
10°
10°

N

I'noccapuwuii:

Jedopmanusi — U3MEHEHHE B3aMMHOI'O TIOJIO’KEHUS YaCTUIL TeJla, CBI3aHHOE € UX
nepeMeleHUeM OTHOCUTENIBHO JPYT Apyra.

Moayaps FOHra (Moaysib NpoAoiabpHON yHIpyrocTi) — pu3ndecKkast BeTU4rHa,
XapaKTepu3yolllas CBOWCTBA MaTepUaa COPOTUBIIATHCS PACTSKEHHIO /CKATHIO IIPU yIIPYTon
nedopmaruu.

Koa¢gduunent Ilyaccona — BenrunHa OTHOIIEHUSI OTHOCUTENIBHO ITONIEPEYHOTO CKATHSL K
OTHOCUTEJIbHOMY ITPOJOJILHOMY PACTSKEHUIO.

BriBoa
[Tocne BbIMONIHEHHUST paOOTHI HEOOXOJIMMO BBIBECTH BBIBOJIBI: KAKMMH OBUIM BBIBOJBI B

MPOMBILIUIEHHOM II€HTPE YCIOBUS MACCUBHOCTH TOPHBIX MHOpPOJ M CKOPOCTH YHPYTHMX BOJIH
oTpeziesIeHHbIE C TIOMOIIBIO MPUOOpa yIbTpa3ByKa.



