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YT0 XXe Takoe AKyCTUKa NOMeLleHUn?

AKycTuUKa
NoMeLleHUn 310
obnacTb aKkyCTUKH,
i nu3yvarolas
' pacnpocTpaHeHune
3BYKOBbIX BOJH B
. TP S i NOMELLEHUN, OTPaXKeHne
/ = a1 nornolyeHmne nx

= /i -5! T noBepxHOCTAMMY,

b uy “Mlum e BITUAHNE OTPa>XEHHbIX

||lllhllwmu ,
iww'! _0 BOJSTH Ha CMbILUMMOCTb

S S peum n My3blKku.




AKycTuka

NnoMeLlueHUn nogpasymeBaeT
cbanaHcupoBaHHoOE
coyeTaHne Tpex oakTopPoB:
BbICOKOM pa3dbopynBoCcTH
peyn, HU3KOro LLYMOBOIO
dooHa 1 goctaTtoyHom

‘ BBi6®IeIQBAUNIE XOopoLuen
PRUEILELEL LB T R S G S TS aKyCTMKOW None3sHble 3BYKM
e e O noaYepKMBaloTCs, a

HexernartesibHble 3BYKU
YCTPaHAKTCSH UNU
3arnywaroTcs 40 YPOBHS, He
Bbl3bIBaAlOLLIErO pasapakeHusl.
Bce 310 1 HasbiBaeTca ABymM4
CnoBaMMu - aKyCTHKa
NoOMeLLEHUN.
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3BYK AABJISIeTCA COCTaBNAOLWEeN B aKyCTUKM MOMELLEeHMUS.
Kaxxabl N3 Bac eLle CO LLUKOSbl 3HAET, YTO CKOPOCTbL 3BYKOBOM
BOJIHbI cocTaBnsaeT 330 METPOB B CeKyHAY. 3ByKOBas BOfIHA UMeET
PEe30HaHCHYI0 YacToTy, KoTopas namepsertcd B repuax (Hz). OguH

repu, paBeH OQHOMY yaapy B CEKYHAY.

cxoaa 13 Toro, 4To 3BYK UMEET CKOPOCTb U MOXET OTpaXkaTbCs OT
Belleun, NnocyMTaem AfMHy 3ByKOBOW BOJSTHbI, pa3gennsB CKOPOCTb
3ByKa 330 METPOB B CEKYHAY Ha 4acToTy, K npumepy, 20 repu.
[Tony4yaem gnuHy BonHbl 16,5 meTpa. Kctatn roBop4, 20 repu - 310
YacToTa pe3oHaHca Kutanckoro bapabaHa. Tak uTo, 9 gymato,
Tenepb Bbl YNIOBUMNU PasHMLY MeXay YactotaMmu U nx gnmHamu.



A Ternepb HEMHOIO O TOM, KaK 3T pe30HaHChLI cebd BeayT, TO ECTb
X POIib B aKyCTUKe nomMeLlleHus. Kak yxxe bbIfio ckasaHo,
nepeoTpaeHnda co3garoT Pe30HAaHC, YTO, COOTBETCTBEHHO,
NOBLILLIAET YPOBEHbL 3BYKOBOIO aBfeHnNs Ha 9TOW YacToTe, OHa U
BNUAET Ha aKyCTUKY nomeuwieHns. CamosByKOBOe

OaBneHue namepsietca B geumbenax. 3 atoro crnieayer, YTo Yem
MOLLIHee Balla cuctema, TeM CUnbHee 3TU pe30oHaHCHI
CKasblBalTCA Ha 3By4YaHUW. [Topon oHM OOCTUraloT Takou
POMKOCTU, YTO NX OTYETNMBO ChNbILWHO. Hanpumep, 3TO MOXHO
3aMeTUTb, XNOMNHYB B N1adoLLn B BaHHOW KOMHaTe, 00rnunuoBaHHOM
NIINTKOW. Ecnn xke nepeMecTuTbCA B DONbLLUYIO KOMHATY C
MHOXECTBOM MArkon mebenu n KoBpoB, 3TOT XJ10MOK ByAeT 3By4aTb
bonee rmyxo. [NpumMepHO Takum 0b6pa3om 1 NPOoABNAIT cebs
Pe30HaHCHbIe NUKN.






Tenepb MOXHO NepenTn K caMmoMy rmaBHOMY - K bopbbe ¢
3TUMU CaMbIMUN PE€30HAHCHbLIMU ropbamMm N NUKamMu, To eCcTb
bgl.uel-wuo yIyulleHUA aKyCTUKUN NOMeLLEeHUS.

MepBoe, 0 YeM CTOUT CKa3aThb, - 3TO O CAaMOM NoMeLleHue. Yem

Ba YAaCTHOro AomMa xo3sieBa 3aka3biB
Nnom AchbopMbI CO CKOLLEHHO
AOCTMXKEeHUA Haunyudllen aKkyCTUKU nomelleHus. B cnyyae
ecriuB € NmeeTCcs Ha BbIOOp KB .
MeLLeHuUs;Fe,cMesio oTa q
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3ByKonornowarmowme

MaTtepuanbl

* Bce matepuanbl UMEKOT HEKOTOPLIE
3ByKonornoLiawuine ceomnctea. [lagatowlagqa
3BYKOBas 3Heprug, Kotopaqa He nornoLwlaeTcs
OOIMKHa ObITb OTpaXkeHa Unm paccenBaTbCA.
3ByKonornouiatoLime ceoucTea matepuana
MOTYT ObITb ONMMCaHbl KakK KO3 @UUNEHT
nornoLwleHnsa 3Byka B onpeaeneHHoOM
ananasoHe YyacTtoT. KoadppunumeHT MOXHO
paccmaTpuBaTb Kak NPOLEHT OT NOrmnoLweHnsa
3BYKa, rge 1,00 nonHoe nornowleHue (100%) n
0,01 MMHMUManbHoe (1%).



« He cTouT nyTaTh 3ByKOnornowiatowmne matepuarnsl
CO 3BYKOU30MALMOHHBIMM, KaK 3TO 4acTo
npoucxoauT. 3BYyKOM3ONALUMSA — 3TO YMEHbLLIEHNE
YPOBHS LLIYyMa, KOTOPbIN MOXET NPOHMNKHYTb B
NOMELLEHMNE Yepes 3BYKOBYIO BOSTHY.
3BYKOM30NAUMA nogpasymeBaeT cobon
OfIOKMPOBKY LLYyMa Ha BXOAE M BbIXo4e U3
NPOCTPAHCTBA. OTO OCYLLECTBAETCSA C MOMOLLbIO
pasfnM4YHbIX MaTepuanos, yCTaHaBIMBAEMbIX B
Pas3fMYHOro poaa KOHCTPYKUMAX. DPPEKTUBHOCTL
3aBUCUT OT TEXHUYECKMNX XapaKTEPUCTUK
MaTepuarnos, OT X BUaa n cnocoba MoHTaxa.
N3mepsaeTca mepa nsonsauum B geundenax.



* UTO KacaeTcq 3ByKOMOrnoLweHusa, To aTo —
YMeEHbLLEHNE 3BYKOBOW SHEPIMK NOCPEeaCTBOM
ee B3auMoOencTBuUa c nperpagov — non,
NOTOSOK, CTEHA, Nneperopoaka. To ecTb,
OpyrumMmu cnosamu, 3TO paccemBaHme 3ByKa U
ero npeobpasoBaHWE B TEMIOBYO SHEPTUIO.
3ByKonornouiatoLme marepmarbl NOMOratoT
co3faTthb haearnbHbIU 3BYK B MOMELLEHNU, YTO
naeanbHoO Ang JoMallHUX KUHOTEAaTpoB.,
cTyaunmn 3sykosanucu. OueHka
3BYKOMOITOLLEHNSA MPOUCXOOANT B
KoadodunuymeHTe, Npn 3TOM OLEHUBAETCH
amnanasoH 4acToT B npeaenax 125-4000 [ u.



Bugbl wwyma

YOoapHbIN — BO3HUKAET Npn HenocpeacTBeHHOM BO3OEeNCTBUM LLUYyMa
Ha nomMeLLeHre. Kak TonbKo ero KOHCTPYKUWA NPUHUMAET yaap
3BYKOBOW BOJHbI, TAK Cpa3y e pa3HOCUT ee No BCeMy NepUMETPY B
Buae konebaHuit Pas3NNYHON NHTEHCUBHOCTU, MPUYEM OHU MOTYT
PacnpOCTPaHATLCA N NO CMEXHbLIM NePeKpPbITUAM B Apyrue
noMeLLeHns. YaoapHbIX WYM — 3TO Xoabba, pEMOHTHLIE PaboThkl, CKpUN
NOSI0BOro NoKpbITUSA, Ber, yaap no cTeHe, nageHne NpeameToB U
MHoOroe gpyroe. [laHHbI BUA LWymMa CNoOXXHO NUKBUOMPOBATD,
NOCKOJSIbKY OH pacnpocTpaHdaeTCs No BCEM NePEKPbITUAM, HO eCnu
NO4OWTU K 3TOM Npobneme ¢ yMmoM, TO BCE BO3MOXXHO.
LLlymonornouwiatowine matepuanbl B 3TOM CrnyyYae CTOUT pa3MeCcTUTb
Ha BCe NOBEPXHOCTU — CTEHbI, MO, MOTOJIOK.

Bo3ayLwHbIN — npyyrMHa BO3HMKHOBEHNS BO34YLLUHbIE BOSTHbI, KOTOPbIE
PaCnpOCTPaHAT 3BYKN CMeXa, FPOMKOro pa3rosopa, My3blKu,
cobaybero nas n npo4ymx Wwymos. CTeHbI U NEPEKPLITUA
CaMOCTOSATESIbHO MI0X0 MOorfoLaT 3TOT BUA Wyma, Bedb BCe
3aBUCUT OT MaTepurana ux U3roToBIEHNA N KOHCTPYKLKK. HeMm
bonbLIe MacCUBHOCTb, TeM DOsibLLE LWyMonornoLwaowmn addexT.
3BYKOMNOIMOLAaoLWNX MaTepmanos Ha PbIHKE NpeacTaBrneHo BENMKoe
MHOXECTBO, HO HE KaX[bll cNoCObeH CNpaBUTbLCA C 3TUM BUOOM
Lyma.



Bugbl wwyma

CTpYKTYpHbIN — 0DOpasyeTcs B pesynsrarte nepegaym
BMOpauum no Tpydam, waxram NndoToB, BEHTUNALNU U
NPOYNM UHXKXEHEPHBLIM KOHCTPYKUMAM. Kak npasurio,
pacrnpocTpaHsaeTca Ha DosbLUNE PacCTosIHUSA, 3aTparmBaeT
BCE YaCTN UHXXEHEPHbIX KOHCTPYKLNKW, YTO AenaeT CIIOXHOMN
6opb0Oy C HUM. 3aecb CripaBUTCS TONMbKO KOMMJIEKCHAs
3ByKonorsoulatouas «repanusa.

AKYCTNYECKUN — 3TO CTaHO4apTHOe 3X0. BcTpeTtuthb
NoaoOHbIN BUA LUYMA MOXXHO B HEOOYCTPOEHHbIX
NOMELLEHUSIX, @ B XXUSbIX KBAPTUPAX €ro rnornowaeT
Mebenb, KOBPOBbLIE MOKPLITUS, NPOYME NpeaMEThI ObITa,
arieMeHTbl MHTepbepa. [1poCTopHbLIE NOMELLEHNA TUNA
crnopT3arnos, KNWHOTeaTPOoB, CTyaun, oonChkl HacTo
CTaHOBATCSH 3aN0XHMKaMW aKyCTUYECKOrro Lyma.
CnpaBUTbLCS C HAM ny4Lle gpyrnx NoMoryT
3ByKonormowaroume marepuarioi.



[TlopucTble 3ByKonornoLwaroLme
MaTepuanbl

[TopucTble nornoTnTenu Hamborsiee 4acTo UCMNoSb3YHTCH B
KayecTBe 3ByKonornowarwmx matepuanon. Kosep,
ApannpoBKa, MOPUCTbIN TMMC, BOSTIOKHUCTaA 6basansToBas
NN KaMeHHaa BaTa WU CTEKITOBOJIOKHO C OTKPbITbIMU
nopamu, BOMNOYHbIE NN NMNTbIE NOPUCTLIE MITUTKMK
notonka v 1.4. Kak npaBuno, Bce 3T marepumansl
NO3BOJNAKT BO34YyXY T€Yb B COTOBYH CTPYKTYPY, B KOTOPOU
3BYKOBasi aHeprusa npeobpasyetcs B Tenso. TornwuHa
UrpaeT BaXkHYH posib B 3BYKOMOrMNOLWeHUn ongd NOpUCTbIX
MaTepuanoB. TkaHb pacnonoXeHHas HeNnoCpPeaCcTBEHHO
Ha >XeCTKOWU MaCCUBHOW NMOAJI0XKKE, TAKOW KaK rmnc unm
rMNCOKAPTOH, KOTOPble He ABNAOTCA 3(PPEKTUBHbLIM
nornoTuTenem 3Byka n3-3a odeHb TOHKOrO CI104A BOJIOKHA.
ToncTble maTepuanbl B Lenom obecnednsatoT bonbLue
3BYKOMOrMoLleHns baca nnn aatyxaHus.



[TaHenbHbIe (MeMOpaHHbIe)
NOrnoTUTEnwu

« Kak npaBuno, naHenu n3rotaBnmBaloTCcs U3
HEXXECTKUX HEMOPUCTLIX MaTePUanos,
KOTOpbIE pa3MeLLeHbl B BO3AYLLHOM
NPOCTPaHCTBE. OTO NO3BOSISET UM
BUOpUpoOBaTh B peXUMe n3rnba B OTBET HA
3BYKOBOE JaBleHmne cocegHnx MOeKyr
Bo3ayxa. [laHenb nornotutenu obbIvHO
Hanobonee ap@PEKTUBHO NOrMoLAatT HU3KNE
4acCTOTbl. ATOT PaKT ObIST HEOOAHOKPATHO
NCMbITaH Ha OPKECTPOBLIX sSIMax, rae CTEHbI
oTAenaHbl TOHKMMU OepeBSAHHbLIMU NaHENAMM
ITOBYLLKaMMW.



Pe3oHaTopbl

* Pe3oHaTopbl 0OLIYHO MOrnoLatT 3BYK B Y3KOM
Onanas3oHe YacToT. Pe3oHaTopb! BKKOYAKT HEKOTOPLIE
nepdopnpoBaHHbIE MaTepuarbl U Matepuarbl,
KOTOPble UMEIOT OTBEPCTUA UMK Nasbl. Knaccuyeckum
NpuMepoM pe3oHaTopa ABNAETCA pe3oHaTop
[enbMronbsLa, KOTopbii UMeET popMy BYThISIKN.
Pe3oHaHCHaga YacToTa onpeaenseTrca pa3mMepom
OTBEPCTUSA, ASIMHON Len N 06beMOM BO3AyXa,
3axBayYeHHOro B kamepe. Kak npaBuro,
nepdpopnpoBaHHbie MaTepuarbl TONbKO NOrnoLatoT
cpegHe4yacTOTHbIN Anana3oH, ECI OHU He
CNPOEKTMPOBAaHbI cneuuansHbiM obpasom. Hanpumep,
ONTMHHbIE Y3KKe Na3sbl MOryT B6bITb UCMOSIb30BaHbI A1s
NOrnoLweHnsa HU3KNUX YacToT.



Ha cerogHAWHNM OeHb CYLLECTBYIOT ABa MeToda 00pbbbl C aTUMK
asneHnamu. I'epBbiv U3 HUX - 3TO ralleHne pe3oHaHCOB NyTeM
aKycTunyeckoro gemngpupoBaHusa nomMeLleHuUs, npolLue roBops,
3BYKOM30MNALUMSA, KOTOpas 3aKkntovaeTcs B OOLLINBKE CTEH U
NoTONKa 3ByKonornowarLwmmMmm matepmanamm. Bropomn cnocob
bornee npocTon - npuobpeTeHne KOMNNeKTa ooopyaoBaHusa Ans
onpepeneHua u kanuoposku AYX, B KOTOpbIN BXOOAT
N3MepuTenbHbIN MUKPOMOH U TEeCTOBbLIN AUCK. [TpnHUMN
paboTbl cnegyrowmn. B mecte npeanonaraemMoro npocnyLwmBaHus
Ha YpOBHe a3 ycTaHaBlnBaeTe MMKPOMOH, NOAKNOYEHHbIN K
npoLieccopy, 1 3anyckaeTe Ha CBOen ayanocuctemMe rnpunoXxXeHHbIn
OVCK, Ha KOTOPOM 3anncaH BeCb YaCTOTHbIN AManas3oH. Ha cnyx
BOCMNPOU3BOANMbIE 3BYKM BOCNPUHUMAIOTCS Kak ODbIYHbIE LLYMbI,
TOSNbKO pa3HoW ToHanbHOCTU. [locne aToro nogkn4yaeTe
npoLeccop Mexay NMMHENHbIM BbIXOAO0OM BaLlero npovrpsiBaTensa u
ycunuternem. 1 HuUKaknx peMOHTHO-OTAENOYHbIX paboT He
noTpedyeTcs, NOTOMY Kak 3TOT annapaT BHOCUT 3NEKTPOHHYIO
KOpPEKLUUIO CUrHana, Kotopas ncnpaenaet He4OoCTaTKM aKyCTUKN

MAONMAQIIIQWIAGQ



BepHemcs K nepBomMy MeToay ynyylleHns akyCTuUKn
NOMELLEHMNS - 3BYKOMIONALUN MOMELLEHUA.
[TpeanonoXum, 4YTo y Bac eCTb KOMHaTa 0e3 BHYTPEHHEN
oTaenkn n 6ea nonos. NepBoe, YTo Bam byaeT
HeobxoaMMo caenaTb, - 3TO O0OpeLLETKY CTEH N NOTOSKa,
0151 TOro YTo0bl B MPOMEXYTKMN MeXAY peUKamMm MOXKHO
ObIN10 3aKpenuTb crneunanbHble MHOMOCNOWHbIE
3BYKOU30MALUMOHHBLIE NAaHeNW. TyT eCcTb onpeaeneHHble
npaBuna, KOTopbIX CNeayeT npuaepXxmBarbCs.
KonnyecTBo 1 TonuiuHa 3aknaabiBaemoro matepuana
OOJTKHA paccynUTbIBaTbCS, UCXOOs X pa3MepoB Ballero
NoOMeLLEHNS. DTN pa3Mepbl U TOMLLMHbLI ONpeaensTcH
MO CXemMe KOMHaTh!.



Cneunduka maTtepuanos cnegywouiad. [na raweHns
PE30HAHCOB Ha CaMbIX HU3KUX YaCcTOoTaxX NPUMEHAOTCA
MaTepuarnbl Ha TAXenblX OCHOBAX, B Cllydae eCnu HU3KUX
PE30HaHCOB HET - Ha OCHOBE MUHEpPanbHOW BaThl:
NeHOoNOoNMMATUINEHa Unu rneHonnacTa.
BbllenepeyncneHHble maTepuarnbl Bbl MOXeETE
npmnobpecTn B KOMNAaHUAX, cneymanm3npyroLmxca Ha
CTPOUTENBLCTBE U OTAENKE NOMELLEeHNN OANA CTyanu
3BYKO3anmcu nnm KNHOTeaTpos.



- [locne npoBegeHHbIX
 3BYKOU3OMSALMOHHbIX paboT Ans
ynyuLlleHns akyCTUKN NOMELLLEHNS
Heobxoammo 3aHeCcTn mebernb U
NpOBOAUTb U3MEPEHUS. 3aMepbl
aenarTca ¢ Mebenblo, Tak Kak oHa
TOXe BNULET Ha 3BYK. Takke CTouT
ckasaTb, YTO 40 U3MEPEHUN nyuLle
@ He 06knenBaTb CTeHbl 060sIMU U He
g NPoM3BOANTL KaKyto-nnbo oTAenky.
OTO CBA3aHO C TEM, YTO NOCne
N3MepeHUin HeborbLUME PE3OHAHCHI
MOFYT BCE e 0OHapy>XXUTbCS, 1 Bam
noHagobutcs npnobpecTu
OO0MONHUTESNbHbIE
3BYKOM30SMSALUMOHHbIE NAHenNu, nocne
NPUKPENNEHNst KOTOPbIX Y>Ke MOXXHO
bygeT nenaTb OKOHYaTEeSbHY0
OTAernKy CcTeH. B kayectBe
anbTepHaTUBHOro cpeactea 60pbLObI
C pe3oHaHcaMu Bbl MOXETE
ncnonb3oBaTb AEKOpaTUBHbIE
CTEHOBbIE UM NOTOMNOYHbIE NAHENN
AN raweHnsa pe3oHaHCcoB




B 3aK HUU CTOUT OTMETUTDb, YTO npose,qel-u-lble g
3ByK$3OJ1ﬂLWIOHHbIe pabotbl MO yRyYLeHNI0 aKyCTUKMH
nomeLleHunsa ce6s NONTHOCTLH,0MPaBAbLIBAKT; TaK

Kak 3By4YaHue ayp,uocnc?u 3HauYMTesBHO ynyullaeTcs,
ncyes3aroT pe3OHaHCHbIEe on6bﬂ'|' aptedakTtbl. [laxxe ecnny
Bac HeT cneuuariHOro USMepuUTenLHOro KOMNJEKTa,
HaCTOATEsNIbHO PEKOMEHAYIO NMPOBECTU XOTA Obl

MWUHUMarnbHYI 3BYKOU3ONALNOHHYIO NOAroTOBKY. 3TO MOXHO
caenartb NyTeM pa3MeLlleHns no NnepumMmeTpy nomMelleHus
pa3NnYHbIX NJIOTHLIX TKAHEW, HANPUMep, CUHTENoOHa Unu "’
OapxaTta. Takkxe CTOUT NOMHUTb, YTO NepenemndunpoBaHHoOE! /
(cunbHO 3arnyuwieHHOE) NoMelleHUe Bcerga nyyile He
3arnyweHHoro, MMerLero pe3soHaHCehI.




Cnacudo 30 bruwnare!



