Tutorial

KOHCYJbTALMW, COBETbLI 3HAIOLWNX

KAXOAA MY3bIKATBHAA
KOMHATA 1 AOMALLHNI
KNHOTEATP HE MOXOXW
OPYI HA IPYIA, KAK A
CAMW X BNAOEbLLBI.
AKYCTNYECKOE
MPOEKTUPOBAHWE
NOAOBHbIX
MNOMELLIEHWM HOCUT
APKO BbIPAXEHHbIV
VHAVBUAYATIbHBIN
XAPAKTEP. ECM Bbl
PELLIMAV MOCTPOUTbL
COBCTBEHHVYIO
MY3bIKATTBHYIO KOMHATY,
TO NYYWE BCErO
OBPATUTBHCHA
K MHXEHEPY-AKYCTUIKY.
TEM HE MEHEE,
CYLLEECTBYIOT HAMBOJIEE
OBLLVE NPUHLMMBI
AKYCTNYECKOWN
OBPAEOTKW MOMELLEHWN,
KOTOPBIE MOXHO
MPUMEHATb HA NMPAKTUKE
CAMOCTOATEJIBHO.
AHOPEWA CMUPHOB
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HecMOTpS Ha BHELLIHIOK NMPOCTOTY U3NOXEHHbLIX HUXE
pekoMeHOaLmMin, UX BbIMOJIHEHNE MOXET CJTY>KUTb MOLLHbBIM
VHCTPYMEHTOM [A15 KOPPEKLMN OCHOBHbLIX aKyCTUYECKMX
0edeKTOB NOMELLEHNS U NOJTyYEHUS, B KOHEYHOM CYETe,
YOOBOJILCTBUA OT MNPOCIYLLMBAHUA MY3bIK/ B KOMHATE

C peanncTU4HON U XXMBOW 3BYKOBOW CLLEHON.

BYK, KOTOPbIA Mbl CITBILLUM B MY3blKalb-

HOV KOMHATE [ONA MPOCMyLIMBAHNA,
OMPENEeNAETCA CNOXHLIMU B3aNMOCBA3AMN
MeX[y pacrnofioKeHNeM TPOMKOTOBOPUTE-
new, CnyxoBon CMOCOOHOCTBIO W pasmeLLe-
HVEM CRyLlaTend, reoOMeTpuen u akyctuye-
CKUMV  YCNOBUAMW  OrpakaaioLinx MnoBepx-
HOCTEN KOMHaThl. Bce aTn thakTopsl 4acto
WTHOPVPYIOTCA, 1 OCHOBHOE BHVMaHWe yhe-
NAETCA UCKMIOYUTENBHO KaYeCTBY NPOMKOro-
goputenen. OpHAaKo KayecTBO 3By4aHWA
TPOMKOTOBOPUTENEN  MOXET — 3HAYMTENBHO
V3MEHATLCA B 3aBMCUMOCTW OT aKyCTuye-
CKMX YCNOBWI KOMHATHI, B KOTOPOW OHU yCTa-
HOBMeHbl. VIMEHHO MO3TOMYy OfHA U Ta Xe
akyCTu4eckana CUCTeMa no-pasHoMy 3BY4MT
B PASHbIX MOMELLEHNAX.

CyulecTByeT 1B OCHOBHbIE (DOPMbI aKy-
CTn4eckon 00paboTKM MOMELLeHN — 3TO
MOTTOLLEHNE 1 paccenBaHue 3Byka.

3BYKOMOIrAOTUTEAU MOryT ObITb NOA-
pasneneHsl Ha CrenyloLLne rpynne:

NopuUCTbIE MaTepuansl

MeMOpaHHble (MaHenbHbIe) NOrnoTUTENN

KOHCTPpYKUMW € NephoprpoBaHHbEIM  M0-

KpbITVEM.

3ByKOMOrnoLleHe MOPUCTbIX MaTe-
pUanoB 00yCMOBNEHO BA3KUM TPEHUEM
NPy OBWXXKEHWW BO3MyXa B Y3KMX KaHanax
rnopax, BHyTPEHHNM TPeHnem npu aeopma-
Lnn CKeneTa matepuana, a Takxe Tennoo6-
MEHOM MeX[y BO3[YXOM B Mopax u Ckenete.
lMopucTble 3BYKOMOrOLAOLWLME MaTepuansl
00bIYHO M3rOTABMMBAIT B BUAE MIUT, KOTO-
pble KPENAT HEMOCPEACTBEHHO K MOBEPXHO-
CTU OrpaxpeHua nnn Ha otHoce. Hanbonee
MOMyNAPHbI BONOKHUCTLIE NMOTMOLLAIOLLNE Ma-
Tepuansl, N3roTaBnmMBaeMble U3 OPEBECHOr0
BOJMOKHA, MUHEPANbHOM BaTbl UMY CTEKNAH-
HOTO BOMOKHA HA CUHTETUMYECKOM CBASYIO-
wem (AcousticWool, Ecophon, Heradesign,
Rockwool, Isover n 1.n.). Yacto npumeHaT-
CA NINTBl U3 aKyCTUYECKOro NoponoHa Bos-
HOOOpasHOM WAWM MMpamupansHoN opMsI
(Mappysil, Vicoustic, Auralex u 1.n.).

07.12.2010 13:31:51



[nA nopucTeIX MaTeprnanos xapakTepHo
YBENNYeHNe 3BYKOMOTMOLEHNA C MOBbILLE-
HWEeM 4acToThl 3Byka. Heobxognmo nowm-
HWTb, Y4TO MPU YBENMYEHWUN TOMLUUHBI MK
NAOTHOCTM MOPUCTOr0 MaTtepuana ysenu-
Y/BAETCA €ro 3BYKOMOTOLLEHNE HA HIU3KMX
yacToTax.

KoadhtpnumeHTsl 3ByKOMOMOLLEHNA ANA
OONbLUMHCTBA MOPUCTHIX MaTepuanos Ha
CPedHMX M BBICOKMX YacToTax COCTaBMAT
0,5—0,95. VIx ncnonb3yioT B OCHOBHOM 1A
YNYULIEHUA aKyCTUYECKMX KauyeCTB B KUHO-
Tearpax, Teatpax, KOHUEepTHbIX 3anax, CTy-
avAx, ayautopuax. K nopucTsiM Matepnanam
OTHOCATCA TaKXe [OpamnvpoBKM 1 KOBPHI,
NPYMEHAEMbIE ANA YBENMYEHNA 00LLero 3sy-
KOMOTMOLLEHUA Ha CPEOHEBLICOKMX W BHICO-
KX 4acToTax.

MaHeAbHbIE NOTAOTUTEAM ABNAIOTCA
[OCTATOYHO MOMYNAPHEIM CPEACTBOM aKy-
CTUYeCKON 00pabOTKM My3blKabHbIX KOMHAT
6narogapA NpoCTOTe KOHCTPYKUMM W [10-
BO/TbHO BLICOKOMY MOTOLLEHMI0O B 06nacTy
HW3KMX 4acToT. [laHenbHbIM NOrNOTUTENb
npeacTaenAeT CcobOON XeCTKW  Kapkac-
PE30HATOP C 3aMKHYTEIM 0OBEMOM BO3AYXa,

‘:>qECUP

repMEeTUYHO 3aKPbITHIN TMOKON 1 MaCCHBHOM
naHensio (vMembparon). B kauecTse mare-
puana MmemopaHsl 00bIYHO MPUMEHAIOT NNCTbI
haHepsl nnn MDF ¢ HakneeHHbIM C BHYTPEH-
Hel CTOPOHbI Cnoem BUOpoaeMnaupyioLLero
matepuana. Bo BHyTpeHHee MpPOCTPaHCTBO
Kapkaca nomeLaeTca s MeKTUBHbIN 3BYKO-
nornoLLaioLLnin Matepuan.

3BYyKOBbIE KONebaHuA NpWBOAAT B ABU-
XeHune memopaHy (naHenb) U NPUCOEANHEH-
Hbll 00bem Bo3ayxa. [pu 9TOM KMHETU4e-
ckaA 9HepruA MemOpaHel npeobpasyercA
B TENMOBYID SHEPIMI0 3a CYET BHYTPEHHMUX
notepb B Marepuane MeMmopaHbl, a KuHe-
TUYECKAA SHepruA Monekyn BO3Ayxa npe-
o0pasyeTcA B TEMIOBYI0 9HEPruio 3a cyeT
BASKOrO TPEHWA B CNOE 3BYKOMOINMOTUTENA.
MosTOMy TaKoM TWM HU3KOYACTOTHOrO Mo-
rMOTUTENA Ha3biBAeTCA  KOHBEPCUOHHBIM.
Paccuntatb pe30HaHCHYI0 4acTOTy NaHenb-
HOrO MOrNOTUTENA MOXHO C MOMOLLbIO NPO-
CTOrO OH-NarH KanbkynATopa http://www.
acoustic.ua/forms/calculator6.html .

KoHcTpyKuuu ¢ neppopupoBaH-
HbIM MOKPbLITUEM MO3BONAIT MOMNYYNTH
BLICOKOE MOrNOLLUEHNe 3ByKa B LUMPOKOM

LGSE

enrich life throwsl teclnology

— = .

[/1ana3oHe 4acToT U NPUMEHAITCA B NOMeE-
LLIEHVAX PA3NU4HOTO Ha3HAYEHUA.

B o0uwem cnyyae KOHCTPyKUMA MOMo-
TUTENA NpeacTaBnAeT CcoOON [epeBAHHHIN
Kapkac, CMOHTMPOBAHHBIN Ha MOBEPXHOCTY
CTeHbl MNK NOTOMKA. Ha kapkace 3akpenna-
eTcA nepopupoBaHHan naHenb 13 Oepesa,
runca wnn MOO. BHyTpeHHee npocTpaHCcTBO
Kapkaca 3anofiHAETCA MOPUCTLIM 3BYKOMO-
rnowlaiwyM matepuanom. MHorga BMeCTo
nepdOpMpPOBaHHON MNaHenu MNpUMEHAETCA
Habop [epeBAHHbIX MNAHOK, MEXMY KOTOPbI-
MU OCTaBNAITCA 3a30pbl. TakaA KOHCTPYK-
LMA Ha3bIBAETCA PE30HATOPOM [enbMronbLa.
PesoHaHCHaA 4acToTa nornoLeHua 3asnucut
0T Kos(huumeHTa nepdopaumm (ceyeHua
[IEPEBAHHBIX MMAHOK), pasmepa 1 dopMbl
OTBEPCTWIA, TMYOUHBI Kapkaca 1 3pdeKTrB-
HOCTU 3BYKOMOIMOLLUEHNA NOPUCTOrO MaTe-
prana. PaccuutaTb pe3OHaHCHYI0 4acToTy
pesoHaTopa ensMronblia MOXHO C NOMOLLbI0
OH-namH Kanekynatopa http://www.acoustic.
ua/forms/calculator5.html .

bonbloe npeumyLlecTBO Nepdopupo-
BaHHbIX KOHCTPYKLWI 3aknio4aetcA B npo-
CTOTE UX M3rOTOBMEHNA U MOHTAXA, a TaKxXe
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PACCEVBAHWNE

3BYKA B KOMHATE
NPOCHYLLUMBAHUA NN
JOMALLIHEM KMHOTEATPE
MOXHO OBECTMEHYNTb

C NOMOLLBIO 3JIEMEHTOB
NHTEPBEPA (OTKPbITEIE
CTEJUTAXN, MOJKW M T. T1.)
I NMPVIMEHEHEM
ClMEUMATIBHBIX
AKYCTNHECKIX
ANDPDPY3OPOB.
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B XOPOLUMX BOSMOXHOCTAX apXUTEKTYPHO-
[EKOPATUBHOrO PELUEHNA MHTepbepa. Hau-
oonee NOMyNAPHbIE  NEPOPUPOBAHHLIE
3BYKOMOIMOLLAIOLLME MaHeNu BbIMyCKaTCA
nog ToproseiM Mapkamu Knauf Cleaneo
Acoustic, Danoline, Topakustik 1 T.n.

[MpuHumn pabotsl onddysopa, pacceun-
BAIOLMI 3BYK, OCHOBAH Ha W3MEHEHUU Ha-
NpasfieHnA pacnpocTpaHeHna 3Byka B Npo-
CTpaHcTBe. Hekotopble Tumsl AMd dy30pos
V3MEHAIOT U BPEMEHHbIE XapakTePUCTUKN
OTPaXXeHHOM 3BYKOBOW BOMHLI. [1pn ncnonb-
30BaHUM OUADY3OPOB PaHHWE OTPaXeHWA
paccevBaioTCA W, CNeaoBaTenbHo, NPUXOAAT
K CNyLLaTenio ¢ 3aAepxKon 1 ¢ MeHbLUEN H-
TEHCUBHOCTHIO.

LinnnHapryeckue u nupamuaansHele and-
(y30pLl NPOCTO «CKALLMBAIT» 3BYK TaKnM
00pa3oM, 4ToObl OTPAXEHHBIN CUTHAN WUMEN
VHTEHCUBHOCTb MEHbLLE UCXOOHON.

Oudbcpysopsl Tvna Skyline adphekTnBHO
nepeHanpasnAinT  3BYK MPenMyLLeCTBEHHO
Ha BBICOKMX 4acToTax.

Ondpdoysopsl Wpenepa, KOHCTPyKUMA KO-
TOPbIX OCHOBaHa Ha MaTEMaTWUYECKO nocne-
[I0BATENbHOCTY KBAOpPATUYHbIX BLIYETOB W3
TEOPWN YnCen, NPUMEHAIOTCA 1A NOMy4eHUA
OnAdY3HOTO 3BYKOBOTO MOMA B MOMELLEHU-
AX PasNMYHOro HasHaueruA. DOakTudecky,
oudpysop Wpenepa npencraBnAer cobon
OVPAKLMOHHYIO PELLETKY, KOTOpPaA pacceu-
BaeT NapaioLLlylo Ha Hee 3BYKOBYIO SHEPrio
B LUMPOKOM [AMAanas3oHe 4acToT, fAaxe npw
OonbLIOV BenuunHe yrna nageHud. Oudpdy-
3op Wpenepa cocTout N3 cepuu A4eek pas-
NINYHON TNYyOWHBI, BBINOMHEHHBIX B KOPMyCe N3
nepesa, MDF wnn pyrvx nncToBsIx MaTepua-
N0B. Ha npakTrke NpUMEHAITCA ABYXMEPHbIE
I OOHOMEPHbIE KOHCTPYKUMU Anhdy30pos
Wpepnepa.

KOHTpONMpyA paHHne OTpaxeHua u
NPUMEHAA ONPENENeHHOe KONMUYECTBO 3BY-
KOMOTNoLaLLMX MaTepruanos MOXHO 3a-
CTaBNTb 3By4YaTb MANEHbKYIO My3blKanbHyIO
KOMHATy Kak 00Mbloe MOMHOLEHHOE Mo-
MeLLeHne. CyllecTByeT pAd NpUeMoB, KOTO-
pble MOXHO WMCMONb30BaTh 1A KOPPeKLnH
akyCTVKN NMOMELLEHUA 1 NpefoTBpaLleHnn
NOABNEHUA HeXenaTenbHbIX akyCTUYeCKUX
nedeKTos.

OcCHOBHblE  (haKTOpbl,  BIMALLLNE  HA
CTeneHb aKyCTUYECKOro koMdopTa Wan Bbl-
3blBalOLLME BOSHMKHOBEHUE aKYCTUYECKMX

VICKaXEeHW B KOMHATax MpOCMyLIUBAHWA 1
[IOMALLHUX KMHOTEaTpax:

Bpemsa peBepbepauuun (RT60) —
O[VH U3 TMaBHLIX KPUTEPWEB, OLEHNBAIOLLNX
aKyCTUYECKOE KayecTBO nomelleHnda. B
00LLeM Cryyae, CHWKEHUE BPEMEHU PeBEp-
Gepauny NpUBOAUT K YIYHLLIEHNIO ACHOCTH
peYN N My3bIKanbHOM apTUKYNALNN.

YMeHblUeHne BpemeHn pesepbepaumm
[OCTUraeTcA MPUMEHEHWEM B MOMELLEHNN
3BYKOMOIMOLLAIOLLMX NMOKPLITUI CTEH, Nona u
notonka. OOHaKko, Npu Ype3MEPHO BEICOKOM
3BYKOMOIMOLLEHUN 3BY4aHWe MOXeT npuoob-
PECTU HEMPUATHBIV «BATHBIN» OTTEHOK, BEAb
4enoBEK VHTYMTUBHO HACTPOEH Ha Hanuyue
NPYPOAHON pesepbepaumn 1 Npu ee Hemno-
CTaTke HayMHaeT OLyLiaTb ANCKOMAOPT.
CyLLecTBYIOT ChneunanbHble METOAMKN pac-
yeTa HeoOXOOMMOrO KOMM4YeCTBA 3BYKOMO-
FNOLLAI0LLNX MaTeEPUanoB AnA My3blKanbHbIX
KOMHAT W MOMELLEHUN AOMALLHWX KUHOTea-
TpOB. [NpaBubHbIN 6anaHc KoNn4ecTsa 3BY-
KonornowjapLumx Matepnuanos obecneyu-
BaeT BLICOKYI0 4ETKOCTb W PasbopunBOCTb
pEeYN, W, HECOMHEHHO, YNyyllaeT KaveCTBO
3BYKOBOW CLiEHbl. PekomeHayemoe 3HadveHue
BpeMeHu pesepbepauun AnA My3bliKanbHbIX
KOMHAT npochywmsanua coctasnaet 0.45 ¢,
ONA [OMAlUHUX KMHOTEaTpoB 3TO 3HaYe-
HWE [OMKHO ObITb 3HAYUTENBHO MEHbLUE
0.2—0.25 c¢. OnTumanbHoe 3Ha4YeHue Bpe-
MeHU pesepbepaunn Hanpamylo 3aBuCuT OT
006beMa MOMELLEHNA 1 PACCUNTLIBAETCA MO
cneunansHon dopmyne.

obecreunThb ONTVMAJBLHOE BPEM: pe-
Bepbepanyy (MM PeryJmpoBaTh ero)
B OOJIBIIIMHCTBE CJIy4YaeB II03BOJIAET
MOHTAa’K B KOMHATE II0/{BECHOI0 3BYKO-
TIOIVIOIIAIOIIEr0 IOTOJIKA. B Gosbimx
IIOMEIIEHNAX MOXKeT IoTpeboBaThCA
TaKsKe JCIIOJb30BAHME 3BYKOIIOIJIO-
IIAOIINX CTEHOBBIX MaHeJell. B kaue-
CTBe DJIEMEHTOB 3BYKOIIOIVIOIIAIOIIEN
OOJIMIIOBKY B My3bIKQJIbHBIX KOMHAa-
TaX YacTO IPUMEHAIOT aKyCTUYECKe
nanesu Ecophon, Knauf Acoustic nm
Heradesign. CTeHOBbIE IONIOTUTEJN
MOSKHO BBINIOJIHUTE CAaMOCTOSATEJBHO
B JIOMAIIHMX yCJOBMAX. JlJisi ®TOro
Ha CTEeHe CJeLyeT CMOHTMPOBATL Jie-
PEBAHHBII KapKac, B3aIlOJHUTL €ro
HEeJIOPOroil aKyCTUYeCKO MMHepaJib-
"ot Baroii AcousticWool TosHOM
50-100 MM 1 OOTAHYTH KapKac 3BYKO-
IPO3PayvHOi IEKOPATUBHONM TKaHbIO.
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KomHaTHble MOAbI — BNWAHNE OCHOB-
HbIX PE30HAHCOB B MOMELLEHNN HEOONbLLLIOTO
pasmepa MpWBOAMT K YBEMMYEHWIO BpeMe-
HW pesepbepaunn 1 K HepaBHOMEPHOCTY
aMMNTYAHO-4aCTOTHON XapaKkTEPUCTHKY, KO-
TOpasA B CBOID O4Yepefb YacTo MPUBOAMT K
oKpaLLmBaHuio 3eyka. pobnemsl BOSHMKADT
Ha HW3KWX 4YacToTax W3-3a CPaBHUTENbHO
HW3KOW MMOTHOCTM MOp[. BnnAHue KomHaT-
HbIX PE30HAHCOB BbHIPAXAeTCA B HU3KON
apTukynaumm Ha HY n «OyOHeHno» 3Byka
(DOHOTPaMMBI.

MONMCK ONTVMMAaJIbHOTO B3aJIMHOTO pac-
niosiookeHnsa AC 1 30HBI IPOCITYIIVBa-
HIA — CaMBblii IIPOCTOM U «HEOPOTO¥»
MeToz OOpEOBI ¢ KOMHATHBIMM MOJA-
vy IIpaKTUYecKy HMYEro He CTOUT U
[I03BOJIAET JOCTATOYHO B(PQEKTNBHO
YMeHBIIaTh BJNAHME KOMHATHBIX pe-
30HAHCOB B 00J1aCTY HUBKUX YacTOT. B
ofIeM ciIydae, *KeJlaTeJbHO n3beraTsb
MECT C MMUHMMAaJIbHBIM ¥ MaKCUMaJlb-
HBIM 3Ha4Y€HVEM 3BYKOBOTO JAaBJICHIA.

YMEHbLUMTL  BNMAHWE KOMHATHBIX MOf
MOXHO TakXe C MOMOLLbI0 HN3KOYACTOTHBIX
naHenbHbIX  (MEMOpPaHHBIX)  MOrNOTUTENEN,
HACTPOEHHbIX Ha YacCTOTy HEXenaTenbHbIX
pesoHancos. Pacnonarant HY nornotuteny
B yrnax KOMHaThl, rie 3BYKOBOE AaBMeHue
KOMHATHbIX MO[ MakcumarnbHo. AKyCTude-
CKyl0 06paboTKy TUMMYHON KOMHATbI MPAMO-
YronbHOM YOPMbl PEKOMEHOYETCA HaYMHaTh
C yrnoB 3a (opOHTaNbHBIMU TPOMKOrOBO-
putenaMn. B THINOBBIX yrnax koMHaTthl (3a
CMWHOW CnyLuaTenda) MOXHO CMOHTVPOBATb
NOrNOTUTENN aHANOTNYHON KOHCTPYKLMUY, HO
BOSMOXHO APYroro pasmepa.

[oBONbHO  3EKTNBHO  MOAABNAIT
KOMHATHBIE PE30HAHCH  HW3KOJOOPOTHbIE
YINOBLIE  MOrNOTUTENU. WX KOHCTPYKUMA
oYeHb npocta. [uTel M3  MUHepanbHON
BaThl BEICOKOW MNOTHOCTY OOLLEN TOMLLMHON
100—200 MM pasmeLLainT B yrnax KOMHaTbl
BM/IOTHYI0 K (DPOHTaNbHOW CTEHE Wnu Nof
yrnom 45 rpapycos. [10rnoTutens MOHTUPY-
0T B AE€PEBAHHOM Kapkace Ha BCIO BBICOTY
nomeLLennA. [inA npenoTspaLLeHna aMuccni
0a3anbToBLIX BOMIOKOH Kapkac 00LLMBaeTCA
3BYKONPO3PAYHOM NEKOPATUBHON TKAHBIO.

AthdheKTMBHLIM METOLOM 6OPLOLI C KOM-
HaTHLIMM PE30HaHCaMu ABMAETCA MOHTaX
[OMOMHUTENbHLIX 0OMULIOBOK CTEH U NOTON-
Ka Mo TMNCcoKapTOHHOW TexHonornn Kuayd.
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Takne 06MMLOBKYU AOMXKHbI ObiTh BEINOMHEH
NPaBuUIbHO 1 CMOHTMPOBAHBEI C MOMOLLbIO
crneunanbHelX dMacTUYHbIX KPenneHun Tuna
Vibrofix ¢ HU3KOW PE3OHAHCHOM YacTOTOM
(6—15 Tu). YT00bI MCKMIOYNTL OPebesr KOH-
CTPYKLUU 1 HEXENATEeNbHOE NePeunsnyyeHne
3BYKa PEKOMEHOYeTCA MCMOMb30BaTb Kap-
Kac 13 OepeBAHHOro Opyca v NpyYMEHATL B
cocTase 0OMMLOBKM MexXOy CNOAMK TWMCO-
KapToHa femndupyioLiue cnov (ucTel da-
HEpbl, BA3KO3NACTUYHbIE MEMOpaHLl U T.1.).
ST0T MeTo[ AOCTATOYHO 3PAIEKTUBEH U LN-
POKO MPVMEHAETCA B NPAKTUKE CTYOUAHOTO

CTPOUTENLCTBA.
SBIR-adpdekT (Speaker Boundary
Interference  Response) — KorepeHTHOe

B3aVWMOLENCTBIE MeXOy MPAMbIM 3BYKOM 1
OTPaXeHUAMM OT ONKHUX FPAHUL KOMHATHI
(He 3aBMCMT OT B3AMMHOrO PaCMONOXeHNA
rpoOMKOroBopuTEnen u cnywartens). Yacto-
Thl, HA KOTOPbIX BOSHMKAET HexenaTtensHoe
aKyCTW4eckoe B3aWMOMENCTBME, NPONop-
LMOHanNbHLI PACCTOAHMIO OT FPOMKOrOBOPK-
Tenen QO CTEH MOMELLEHNA W, B OCHOBHOM,
pacnonoxeHsl B ananasdoHe 50—250 [u.

6oporbea co SBIR-adhhekTOoM MOKHO
C IIOMOIIBIO IaHEJBbHBIX IONIOTATE-
JIevt nym pe3oHaTopoB 'esbmrosibia. B
9TOM CJIydae IOINIOTUTEN pasMelra-
IOT Ha y4YaCTKaX CTeH, OiypKaimmx K
MECTOPACIIONIO}KEHNIO [POMKOTOBOPYI-
Tesieil. B coydyae HeobxopmmocTy Io-
IJIOTUTEJV MOHTUPYIOTCS Ha IIOTOJIKE
HEIIOCPEJICTBEHHO HAJ[ aKyCTIYECKV-
MI CHCTEMAMIL

MpebeHuaTan dUAbTPaALUA — Kore-
PEHTHaA [ECTPYKTMBHAA WHTepepeHunn
MEX[y NPAMbIM 3BYKOM W PaHHUMM OTpaxe-
HVAMM OT CTEH, NONa 1 NoTonKa (3aBnucuT oT
B3aVMHOr0 PacnonoXeHUA rPOMKOrOBOPUTE-
new v cnywarensd). [pu 3TOM BO3HWKAIOT ne-
puoaunyeckue rny6okue npoBasnbl Ny nuki
B 4aCTOTHOW XapakTepUCTUKE B AManasoHe
250—600 [u. peberyatan dunsTpauna npu-
BOAMT K TOMY, YTO U3 CUrHaNa, AOXOAALLEro
[0 3puTenda, ncyesaet nonesHas MHMOp-
MaumA B LenoM Habope WMHAOPMAaLMOHHO-
3HAYMMbIX YaCTOTHBIX MOMOC, YTO CUMbHO
ICKaXaeT TOHaNbHbI 0anaHCc WCXORHOM
hoHorpammel.

Onpepenntb pacnonoxexue nnoLlanok
MepBbIX OTPaXeHWn Ha OOKOBLIX CTEHAX He-
CNOXHO. [lonpocnTe Koro-HNbyab U3 BalLMX

Apy3en B3ATb 3epKano 1 MpouTUCL BAOMb
6OKOBLIX CTeH. Ecnu, cuna B Kpecne, Bbl MO-
XETe BUAETb B 3epkane 0TpaxeHue rpoMKo-
rOBOPUTENEN, TO U €CThb NioLlafka NepBoro
oTpaxeHuA. Kpome Toro, MoXHO BOCMOMb30-
BaTbCA CreulmanbHbIM KanbKynATOPOM [ANA
pacyeTta pacnofoXeHna NnoLjafok nepebix
oTpaxeHun  http://www.acoustic.ua/forms/
calculator4.html .

YTOOBI YMEHBIINTE BIMAHNE 3(pheKTa
rpebeH4aToil (OUIBTPALVM PEeKOMeH-
JIyeTcs CMOHTMPOBATh Ha ILJIOM[AZKAX
PaHHMX OTPasKeHNI IaHeJM Ha OCHO-
3BYKOIIOIJIOIAOIIIX
MaTepraJioB (MMHepaJbHAA BaTa MJIN

Be IIOPUCTBIX

aKyCTUYECKMII IIOPOJIOH) WJIM 3BYKO-
paccemBalolye KOHCTPYKUMM (myidch-
dy3opbl). Oderb 3(MOEKTUBHO AJIA
9TUX IeJiell IpUMeHeHMe Iepdopu-
POBaHHBLIX IMIICOBBIX maHeseil Knauf
Acoustic mymm mnanesert Topakustik
n3 nepdopupoBanaoro MJIP c Ha-
TYpPaJIbHBIM IIIIOHOM. OTM IaHeJn
[IOIVIOIIAIOT CPeJHME YacTOThI M OT-
pasxaioT BbICOKMe. Takum obpasom,
KOMHATa OCTaeTCA «KMBOM» 1 He Ie-
PperyIylIeHHOI.

Mopxatowee 3X0 — MHOrokpaTHble
OTpPaXkeHWA 3ByKA Mexmy MAByMA napan-
NenbHLIMA  MOBEPXHOCTAMI CTEH, mona u
noTonka B MAOCKOCTM pacnonoxenua AC
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GACOUSTIC

3ByKounsonAuna n
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Tutorial

KOHCYJbTALMW, COBETbLI 3HAIOLWNX

NPABWIbHASA
NHCTANNALMA
AKYCTUYECKUX CUCTEM
NPEUMYLLECTBEHHO
OTBEYAET

3A POPMUPOBAHUE
MAKCVIMANBHO
ALEKBATHOM 3BYKOBOW
CTEPEOCLEHbI,

B TO BPEMS, KAK
AKYCT/YECKAY
NOATOTOBKA KOMHATbI
NPOCNYLLVIBAHUSA
NO3BONAET NOAYYNTH
MAKCVIMAJIEHO
BO3MOXHOE /14
JAHHOMO KOMMIEKTA
OBOPYIOBAHIA
KAYECTBO 3BYKA.
NMEHHO STA YACTb
NHCTANNALUMM
HAMPABJIEHA

B YACTHOCTW, HA BOPbBY

C TAKUMW ABJIEHVAMIA,
KAK TTOPXAIOLLIEE BXO
N SBIR-SPDEKT.

SBIR-a¢ppexm u nnowadxu
PAHHUX OMPasKkeHUil

Bo3nukHoBenue nopxarousezo axa
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(HanoMnHAET OTPaXXeHUA B ABYX 3epkanax,
pacnonoXeHHbIX HanpoTWB ApYyr [pyra).
Bo3HnKHOBEHME 3dhdeKTa NopxaloLLero axa
NpUAaeT HEMPUATHbIN XECTKNN, METaNNYe-
CKMI XapakTep 3BYyYaHUI0 BEPXHWUX CPELHUX
11 BBICOKMX 4acToT.

Iopxalolljee 5XO JIETKO yCTPaHWUTb.
JlocTaToOYHO pasMecTUTh Ha ILJIOCKO-
IapaJlesIbHbIX IIOBEPXHOCTAX B3BYKO-
TIOIVIOIIAIOIIYIE MaTePMaJIbl MV CMOH-
TUPOBaTh aKycTudeckye anddys3opbr
(8 mockocty pasmenienna AC). B
KadecTBe 3BYKOIIOIOIIAOIIEr0 MaTe-
puana MOXKHO JCIIOJIB30BAaTh KOBEp,
IIOBEIlIeHHBIl Ha CTEHY, IaJlac Ha II0JIy
(ecom 5X0 BOBHMKAET 1M3-3a OTpasKe-
HII MEKIY II0JIOM VI ITOTOJIKOM), IIITO-
PBI Ha OKHE JJIM CIeIajIbHble TTaHeJ
U3 aKyCTUYECKONM MMHepaJIbHOV BaThbL
TTopxarolriee 5X0 TaKsKe MICIE3HET, €CIIN
Ha OOKOBBIX CT€HaX CMOHTMPOBATb He-
rapaJuleJIbHble 00JIMIIOBKY, HAIIPUIMED,
I10 TUIICOKAPTOHHOI TEXHOJIOIWIL.

OTpa)xeHue 3ByKa TbIAOBOW CTe-
HOMW. HesaBucyMo OT TOro, YCTAHOBMEH NN
B Balllel KOMHaTe JOMaLLHWI KUHOTeaTp Ui
CTEPEOCUCTEMA, XENATeNbHO, YTOOLI CTEHA,
HaxopdALlancA 3a ronosow cnyluartend, aud-
y3HO oTpaxana 3BykoBble BOMHLL. C aTOM
3afjaden xopoLuo cnpasnanTea anddysopsl
lWpenepa unu NOAMUMNNHAPUYECKNE 3BYKO-
pacceuBapLLyne KOHCTPYKUMM 13 dhaHepsl
unn [IBI1. MoXHO Takxe MuCcnonb3oBaTb
06blYHbIE BMEMEHTHI UHTEPbEPA: KHWKHbIE
NONKA WAW OTKPHITHIE CTEaXn ONA KHWT,
CD-AncKOoB 1NK BUHUNOBbIX NNACTUHOK.

06paboTKa GPOHTAALHOW CTEHbI.
B maHHOM cnyyae 04eHb MHOroe 3aBuUCUT OT
Ha3HaYeHNA KOMHaTLl U ee pasmepos. B 006-
LieM Crnyyae, He CrnenyeT OCTaBNATh nepef-
HIOI0 CTEHY aKyCTU4YeCku HeobpaboTtaHHom. B
MY3bIKarbHbIX KOMHATaX W MOMELLEHNAX A0-
MaLLHVX KMHOTEAaTpOoB LienecoobpasHo pas-
MeLlaTb Ha )POHTaNbHOW CTEHE LLIMPOKOMO-
NIOCHBIE 3BYKOMOT/OLLAIOLLNE KOHCTPYKLINN,
9TO NOMOXET YCTPaHUTb HeXenaTensHble 0T-
paxeHuA 1 ChOKYCUPOBATh 3BYKOBYIO CLIEHY.
OyeHb 4acTO ObIBAET AOCTATOYHO MPOCTO
NOBECUTb LUTOPY W3 TAXENOW TKaHW.

06paboTka OKOH. OKOHHOE CTEeK/o
MOXET CTaTb HAaCTOALLEN npobnemon. Heoob-
XOOMMO 3anOMHWTL [1BE BELUW, KacaioLLneca

OKOH. BO-NepBbIX, OKOHHOE CTEKO XOPOLLO
nepensnyyaet 3BYKOBbIE BOMHLL Ecnn ero
He 3apgpanuposarb LUTOPOW WKW HE MOBe-
CUTb Ha OKHO Xanios3u, OHO MOXeT CTaTb
MPYYNHON UHTEHCKBHBIX OTPaXEHUM, KOTO-
pble B KOMHATE [A/1A NPOCNYLUNBAHUA KpanHe
HexenartenbHel. Bo-BTOPbIX, OKOHHOE CTEKNO0
MPOMYCKAET HWU3KME 4acTOThl, 4TO [enaer
3BYK «TOLUMM» 1 «xunbiM». B niobom cnyyae,
BNIMAHUE OKOH Ha aKyCTWKY NOMELLEHNA, Kak
npaswno, HeratusHo. PekomenpyeTca, no
BOSMOXHOCTW, n3beratb KOMHAT ¢ 6OMbLLUN-
MU OKHamu. Ecnu BCe-Takn y Bac Takan KoM-
HaTa, BO3MOXHO, AnA cobniofeHna 6anaxca
NpUOeTcA NpuoOpecTU OTAENbHbIN CabBy-
tep, naxe ecnu Bawm gpoHTansHele AC
OT/IM4AI0TCA O4YeHb XOPOLLEN HW3KOYacToT-
HOW XapakTepucTUKoON. XopoLLni pesynbrar
[la€T MPVMEHEHUe MAaCCUBHbIX CTaBHEN W3
HaTypansHoro aepesa, [ACM unu MAO.

lMpocTpaHCcTBO MeXAy GpOHTaAb-
HbIMW TPOMKOroBOpUTEAIMU. [lo
BO3BMOXHOCTV CTapanTech OCTaBMATL 9TO
NPOCTPaHCTBO CBOOOAHBIM. [NA ynyyLleHns
Ka4ecTBa 3BY4aHUA CTEPEOCUCTEMBI CTOMKY
[NA annapatypsl, TENEBU30P, 1 SNEMEHTHI UH-
Tepbepa nocrapantech pa3meLlats nofans-
e OT 3TOM KpUTUYeckon obnactu, Hanpu-
Mep, BOOMb O0KOBOM CTeHbl. Ecnu 6e3 cTorkn
ONA annapatypsl y POHTaNbHON CTEHbl He
060MTHCb, MocTapanTech BbIOpaTb MOAENb
C HaVMEeHbLUEN BBICOTOM. YCUIUTENN MOXHO
Pa3MeCcTTb Ha creumanbHelX MoAcTaBKax
Ha nony. B cneunanusnpoBaHHOM My3blKanb-
HO/ KOMHATe pasMeLLeHVe Tenesn3opa unnm
NNagMeHHON NaHenn Mexay (PPOHTANbHEIMN
AC KpaitHe HexenaTtensHo.

Moa. B kauecTBe (PUHMLWIHOMO NOKPbI-
TWA nofa, OCOOEHHO [NA  2-KaHanbHOM
CTEPEOCUCTEMBI, OYEHb XOPOLLO MOAOMAYT
TBEPAbLIE MOBEPXHOCTU NAPKETa, NapKETHOM
[OCKM Wy TONCTOro namuHara. B cnyyae
MPUMEHEHNA MAapKETHOWM [OCKM PEKOMEH-
[YeTCA UCNONb30BaTh TOHKYD (2—3 MMm)
MOANOXKY U3 XUMUYECKW CLUMTOrO MOMNS-
TuneHa. OObIYHO XOPOLLO BNMAET Ha aky-
CTUKY NMOMELLUEHNA NEePEBAHHLIN Nof, Torga
Kak nofn, 00nMUOBAaHHLIV NANTKOM UK KaM-
HEM, MOXeT BbI3BaTb pAf npobnem. Mexny
30HOM NPOCNYLUNBAHNA U IPOHTANbHLIMA
FPOMKOTOBOPUTENAMI Ha MON C TBEPAON
MOBEPXHOCTBIO PEKOMEHOYETCA  YNOXUTb
Hebonbwon kKosep. OH MOMOXET CHU-
3UTb WHTEHCMBHOCTb OTPAXEHHOro 3BYyKA.
CnnowHoe KOBPOBOE MOKPLITUE XOPOLUO
NOAXOONT ANA NOMALLUHEro KMHoTeartpa, Ho
ONA 2-KaHanbHOW CTEPEOCUCTEMBI ero He-
006X00MMO MPVMEHATb C OCTOPOXHOCTBIO.
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Ecnu BBl 0CTaHOBWNN CBOM BHIOOP Ha KOB-
POMMHE, NOCTapanTech HaMTu NMOKPLITUE
C KOPOTKNM BOPCOM.

JKypHaAbHbIW CTOAUK. TpaanumoH-
HOE PaCcnoNOXeHNe XypPHANBLHOTo CTOMNMKa
MeX[y 30HOM MPOCNYLIUBAHUA U (DPOH-
TansHeMM AC OQHO3HAYHO MPOTMBOMOKA-
3aHO. KOHEYHO, Takowm CTOMMK [0BOJbHO
yaoOeH, HO OH PE3KO HeraTuBHO BIVAET
Ha KayecTBo 3Byka. Ecnu 6e3 atoro akcec-
cyapa Hukak He 000MTUCh, PacnonoxuTe
HeOONbLLION MPUCTaBHOM CTONUK CreBa
WK cnpasa OT AuBaHa.

ABepu. [1na Toro 4to6bl ABEPY UMENM
BLICOKYIO 3BYKOW3OMNALUMIO U HE AOMyCKanm
«YTEYKM» HIUSKMX YACTOT, HEOOXOMMMO HTO-
Obl B COCTOAHMM «OBEPb 3aKpbiTa» Obin
NCKIIOYEHbl BCE LN W HEeMmmnoTHOCTY B
npuneraHnn [OBEpHOro MonoTHa K Kopoob-
Kke. [BEpHOE MOMOTHO [OMKHO ObITH Mac-
CWBHbIM, C MOBEPXHOCTHOW MIOTHOCTLIO
35—40 «r/mM2. Jlydwe Bcero anA aTuxX
Lienen NOAXOMOAT ABEPU U3 MaccuBa TBep-
ObIX MOPOL AEpeBa UM MHOTOCMOMHLIE C
4epenoBaHNeM XeCTKNX 3BYKON3ONALMOH-
HbIX 1 MATKMX 3BYKOMOrMOLLADLLMX CMOEB.
[na sToro kopobka 06A3aTeNnsHO OOMKHA
VMETb MOPOr U YMOTHAIOLLYIO NPOKNaaKy
no BCem npuTBopam. B kauecTse npoknap-
K1 NMyylle BCEro MCnonb3osatb Npodunb-
Hble PEe3NHOBbIE YMIOTHUTENN, VIMEOLLNe

ceyeHne B Bupe Oykebl «D». PasHuua B
3BYKOM30NALMM [BEPW C MOPOrom u 6e3
Hero pocturaet 10—15 gb.

3BYKOU3OAALLUA. Hapnexatini
aKyCTUYecKun [Ou3anH noAapasymeBaeT
npoBefeHne NpodeCcCroHanbHbBIX Mepo-
NPUATAN MO 3BYKONIONALMM MY3bIKanbHON
KOMHaThl WM MOMELLEHUA [OMaLLHEero
knHoTeatpa. O4eHb BaXHO HEe [OMYCTUTb
NPOHVKHOBEHWNA BHELLHEro Lyma B My-
3blkanbHOE noMelleHune. Hanpumep, Lym
OT TPOMKUX COCenen MOXET ObiTb 04YeHb
pasgpaxawolM. OCOBEHHO 3TO 3aMETHO
NpU BOCMPOW3BEAEHUN «TUXUX» Y4ACTKOB
My3blKanbHOM (POHOrpammsl.  Bo3MOXHO,
Bbl 3aX0TUTe, 4YTOOLI My3bIKa, 3By4allan B
KOMHaTe, He Obina CrblliHa BallM COCe-
nAam. llcuxoakyctnyeckue nccnenoBaHua
NOKa3blBaloT, YTO TOMLKO 2% nioden Mo-
ryT CNOKOMHO CnyliaTh FPOMKYI0 MY3bIKY,
€CIU OHM TOYHO 3HAIOT, YTO STUM MeLLaT
CBOVM COCEIAM.

CospaTh uMAeanbHble YCNoBMA BOC-
npuATAA (HOHOrPaMMbl MO BCe nnoLlaan
MY3bIKaNbHOM KOMHATHl WAV [OMALLHEero
KMHOTEaTpa MpPakTUYeCKU HEBO3MOXHO,
HO 00ecneynTb MpUemnembie YCrnoBuA B
onpeneneHHon 30He NPOCNyLUMBaHNA AnA
3a[1aHHOr0 KONM4eCTBa 3puUTenen ABNAET-
CA OOHOM M3 OCHOBHLIX 3afay akycTuye-
CKOr0 NPOEKTUPOBAHNA NOMELLIEHNI.

Black Moon

SEyuaHue, KOTOpOe

=aCTaBITAET XMTH
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