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TeopeaneCKne OCHOBBI AKYCTHY€CKOI'0O IIPOCKTHPOBAHUA 34J/10B

Xopomasi akyCTUKa KaK OJIHO W3 OCHOBHBIX TpeOOBaHUU K 3pUTEIbHBIM
3ajJjaM HepasphlBHO CBSI3aHAa C HUX apXUTEeKTypoil — Qopmoid, pa3mepamu,
OTEIKOM, 3aM0THEHNEM 1 000pyI0BaHHUEM.

Bce coBpemeHHble 3anbl MO aKyCTHYECKOMY OOOPYZOBAaHHIO MOXKHO
pa3leuTh Ha TPU TPYIIIbL:

e 3aJbl C €eCTECTBEHHOW aKyCTUKON
e 3aJbl C ECTECTBEHHOW aKyCTHKOW U CHCTEMOM 3BYKOYCHUIICHUS
e 3anpl cO 3BYKOBOCHPOU3BOJsLIEH ammaparypoil (MCKyCCTBEHHOM

aKyCTHKa)
Lenn 1 cpeAcTBa apXUTEKTYPHOH aKyCTHKH
[lenb apXUTEKTypHOH aKyCcTUKH - oOecle4eHne apXUTEKTypHO-

CTPOUTCIIBHBIMU CpPpE€ACTBAMU xopomeﬁ CJBIIIAMOCTH €CTECTBEHHOM pe€un Hu

MYy3bIKM, a TaKXe 3BYKOB, BOCIPOU3BOAMMBIX 3JIEKTPOAKYCTHUYECKOU
annapaTrypomu.

Puc. 1. Ayautopus B KemOpumxe, mrar Maccauycerc, CILIA. Apxutekrop
CaapuHeH: pa3pe3 U IIJIaH Ha ypOBHE BEPXHET0 U HUKHETO 3aja.



Puc.3. pe3oHaToOpsI U MOIVIOTUTENN B CTYIUH 3BYKO3aIUCU

[Ipy TpOEeKTHpPOBAaHWM 3aJIOB K TaKHM CPEACTBAM OTHOCSTCS (CM.
puc.1,2,3):

epa3Mepsl 1 popMa 3aJI0B,

eyjlecHEHUE MOBEPXHOCTEH CTEH M IOTOJKOB Pa3IMYHBIMH OObEMHBIMH
3JIEMEHTaMH,



e00paboTka  orpaxkJeHuUd  marepuasaMu,  OTPKAOUIMMU WU
MOTJIOIIAIOIIAMU 3BYK.

epa3MelleHre B  3ajaX  CHE[UANbHBIX  3BYKONOIJIOIAIOIIUX |
PE30HUPYIOIMUX KOHCTPYKIIMH, aKyCTHUeCKUX AP Y30pOB H T.1.

eIIpUMEHEHNE Mebenr ¢ OmNpelNeNeHHBIMA 3BYKOTIOTJIONIAIOITUMHA
XapaKTepUCTUKaMH.
O npouecce peBepdepannu B 3aj1ax

OmauM W3 BaKHEUTITMX KPUTEPHUEB, OMNPEACISIONAX XOPOIIYIO

CJBIIIMMOCTh B TIOMEIIEHUSX, SIBJISIETCSl CTaHIapTHOE BpeMsi peBepOepalui.
[Ton peBepOeparueil MOHMMAIOT MPOLIECC 3aTyXaHHs 3ByKa MOCIE BBIKIIOUCHHUS
ero ucrouHuka. Ilpumep rpaduka mpouecca 3aTyxaHHUsi 3BYKOBOW BSHEPruut
npuBesieH puc.4.
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Puc.4. Fpacbmc 3aTyXaHHA 3BYKa B IIOMCIICHUHU ITOCJIC OTKIIFOYCHUA UCTOYHKA

OTOT mpoliecc MPOUCXOIUT M3-32 MHOTOKPATHBIX OTPa)KEHUSX 3ByKa OT
BHYTPEHHUX MTOBEPXHOCTEHN B 3aKPHITHIX MOMEIIEHUsX (pHC.S).
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Puc.5. ®opmupoBaHne 3ByKOBOIO IMOJIS B 3aJI€ 32 CYET OTPAKEHUM OT
OrpaKACHUMN



3a cuer peBepOepalyii 3BYK B IIOMEIEHWW CTAHOBHUTCS TpOMYE U
MPOJIOJDKUTENbHEH, YeM B OTKPBITOM TPOCTPAHCTBE. YBeJIWYEHHWE TPOMKOCTH
UTpaeT MOJIOKUTEITHHYIO POJIb, TAK KaK MOSBIISIETCS BO3MOXKHOCTh CTPOUTH 3aJIbI
OOJBIION BMECTUMOCTH 0e3 MPUMEHEHHUS CTIeIHAIbHBIX CHCTEM 3BYKOYCHIICHUS.

VYBenudeHne MPOMODKATEIFHOCTH 3BYYaHWS B HM3BECTHON Mepe Takke
UTpaeT TOJOXUTEIBHYIO pOJIb TPH WCHOJHEHWH MEIOJANYHON MY3BIKH,
npuIaBasi €fi HOBbIe OTTEHKH, HO MOXKeT OKa3aThCsS W BPEIHBIM MPHU 3BYyUYaHUU
peur UM PUTMHUYHON MY3BIKH, TaK KaK CHUKaeT pa300punBOCTb.

JImsi  KOJNMYECTBEHHOW  OIEHKW  peBepOepalii  BBEJEHO  TIOHSITHE
CTaHJapTHOTO BpeMeHHW peBepOepaunu — Tc. ITo Bpems, 32 KOTOPOE SHEPTHUs
3Byka yMmeHbinaeTcss B 10 pa3 (4To COOTBETCTBYET YMEHBIICHHIO YPOBHSI
3BykoBoro naesieHuss Ha 60 nb). CranpmapTHoe Bpemsi peBepOepaluud MOXKET
ObITh paccuuTano no Gopmyine Y.Ca0una (1) unu Diipunra(2):

0.161xV
S 0
0.163xV
r'= 2)
Sxp(a)+nxV

3neck: V — o0beM 3aia B KyO.M.
S- muTomIank MOBEPXHOCTEH OrpaXKACHUI B KB.M.
Ao — ob1ee 3BykomnoruonieHue B 3aine (J113)
n- KO3QQUIIUESHT MOTIIOMIEHHUS 3BYKa BO3LyXOM
o — cpeqHui K03()QHUIMEeHT 3BYKOIOTJIONICHHSI B 3aJIe
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Puc.6. OnTumanbHble 3Ha4YeHUsI BpEMEHH peBepOepaliy B 3anax

Qopmymna (Co0mHa cmpaBemuBa TpH  cpenHeM  KodhduimeHTe
3Bykomoryomenrne He Oomee 0,2. Ilpm Oomblmux 3HAYEHUSX ClIETyeT



nosp30BaThcsl  Qopmynoit Difpunra. [lpum 3TOM yuuTHIBaTH MOTJIOLICHHE
BO3yXOM cliefyeT TojbKo Ha yactoTax Bbime 2000 ru. Kak BuaHo u3 hopmybl
(1), Bpems peBepOepaunyd MOMEIICHHS] 3aBUCUT OT e€ro oodbemMa W
3BYKONOTJIOIICHHSI TOBEPXHOCTEH M HAXOIAUINXCS B HeM mpenmMeTroB. [Toatomy
OHO MOXET PEeTyIUPOBATHCS APXUTEKTYPHO-CTPOUTEIHHBIMU CPEICTBAMH.
OnBITHBIM MTyTeM OTpPe/eNIeHbl ONTUMAallbHbIe 3HAUeHUsI BpeMEeHU
peBepOepauu s pa3InyHbIX 110 HA3HAUCHHUIO U 00beMy 3a510B. X MOXKHO
OTIpeIeNUTh 10 TpapuKy, MPUBEICHHOMY B KauecTBe MpuMepa Ha puc.6.
O Bausinum ¢popMbI 32J1a HA AKYCTHKY
3HauNTeNbHOE BIUSHUE HA KAueCTBO 3BYyUaHUS OKa3bIBaeT COOTHOIICHHE
I'POMKOCTH CUTHAaJIa, UIYIIEero OT MCTOYHUKA 3ByKa, U CUTHAJIOB, MOJyYeHHBIX B
pesynbTrate MepBbIX (pPaHHUX) OTpPaKEHUH OT BHYTPEHHHUX IOBEPXHOCTEMH
nomelteHus. Tak, eciu OTpakKeHHbIA 3BYK OyJeT MOAXOJUTh K CIyLIATeIo C
3aras/iblBaHUEM [0 OTHOLICHMIO K MpsiMoMy curHainy Ha 100 MunucexkyHa s
IPOJOJIKUTENbHBIX CUTHAIOB U 50 MceK - JJii KOPOTKUX CHUTHAJIOB, TO
ciyuiatesib OyJaeT BOCIPUHUMATh OTPaXXEHHBIM CUTHaAN Kak 3X0. YToObl 3TOro
He TPOUCXOJINIIO, HEOOXOUMO OTPAaHUYHUTh pa3Mephbl 3aja WM pPa3MEeCTUTh Ha
yllaJeHHbIX OTPAXKAIOIIUX MOBEPXHOCTIX (D PEKTUBHBIE TOTIOTUTEHN 3BYKA.
BaxxHoli aKycTHYecKoil XapaKTepUCTUKOW 3ajia sBJSIETCSl CTENeHb
nuddy3noctu 3BykoBoro mons. JuddysHocTh mocturaercs dopmoi 3ana,
COUeTaHHWEM  3BYKOMOIVIOLIAIOUIMX M  OTPAXKAIOMIMX  [OBEPXHOCTEH,
TpoPUIMPOBKOH (TIIacTHUYECKON 00pabOTKOI ) OTpakaroIuX MOBEPXHOCTEH.
Ob61mas ¢popma 3asa onpeessieTcs Ha OCHOBE MPUHILIUIIOB FreOMeTPUUECKO
aKyCcTHKHU (cM.puc.7).

nmx lly‘.. OF HCTOWMMKS IBRYKA:
'

MNosep tmocTs. Maocxas Bumsias Borwyras

Orpunewne Pedorcscupyerce Jmcmeprwpyerce Soswwprene

Hineomen me. ey wvamionns Yociwmmanrcn Ymemnwncice

Puc.7. [IpuMeHeHne TeOMETPUIECKOW aKyCTUKU TIPU TPOSKTHPOBAHHH
dbopmb 3a1a

['eomeTprdeckass aKycTHKa UCIOJNb3YeT NpEeACTaBIEHUE, COTJIACHO
KOTOPOMY 3BYK paclpoCTpaHseTcs OT MCTOYHMKA K CIyIIATEeNt0 MO MpsIMOM
JUHUM (Jy4dy) U yroJl MaJleHus ero Ha Kakyro-JIu0o MOBEpXHOCTh paBeH yriy
OTpaKeHHs.

Ecnu pa3mepsl moBEepXHOCTH WIJIM pa3Mephl ee WICHEHUH OJIM3KU K AJIMHE
BOJIHBI, - IPOMCXOAUT PacCessHHOE OTpakeHue 3ByKa. Eciu pa3smepbl wieHeHus
3HAYUTEIBHO MEHbIIE JJIMHBI BOJIHBI, IPOUCXOAUT HAMPABIEHHOE OTPaXKEHUE OT
MOBEPXHOCTH, KaK ecjIi Obl OHa OblIa r1afKoil. Bornyras moBepXHoCTbh CO3A4aeT
¢oxycupoBaHre 3ByKa. lakue MOBEPXHOCTH CTEH HJIM MOTOJKOB OBbIBAIOT B
3ayIax KPYTJIOH W OBaJIbHOM (POPMBI M MPH CBOAYATHIX MOTOJIKaX. Bo Bcex aTmx



CllydassX BOJHM3W IIEHTPOB KPWUBHU3HBI BOTHYTHIX MOBEPXHOCTEH CHIIBLHO
Hapymaetrcs AUPQGY3HOCTh 3BYKOBOTO IOJISl, YTO MPHUBOAWT K 3HAYUTEIBHOMY
YXyOIIEHWIO KadecTBa 3BYy4YaHUs. [l03TOMy C aKyCTHYECKOW TOYKH 3peHHUs
UCIOJIb30BaHUE BOTHYTHIX MOBEPXHOCTEN HexenareapbHo. Ecim 3Toro n3bexarsb
HE yHIaercsi, TO ClIeAyeT YYHUTHIBATh HEIOMYCTHMOCTh TOTO, YTOOBI IEHTPHI
KPUBHU3HBI IPUXOIMIIACH Ha TOJI€ 3pUTETBCKUX MECT.

CHU3HTH OTpHIATETbHBIA 3((EKT BOTHYTHIX MOBEPXHOCTEH MOXKHO HX
pPacKpernoBKo#l, pa3MelleHueM Ha HHX pa3jMYHBbIX JICKOPATUBHBIX JeTaliei,
paccerBarOIUX 3BYK, HJH 3BYKoHoOrjolaromeid o0Opabdotkoi. Ilpu 3TOM
ClenyeT YYHUThbIBaTh, YTO BBINYKIblE IMOBEPXHOCTH (KOJOHHBI, MHIISICTPHI,
KPYIHbIE JIEMHbIE YKpallleHHs, JIIOCTPbl) PAacCEUBAIOT 3BYK, YTO IOBBIIIAET
¢ Gy3HOCTh 3BYKOBOI'O T0JIS1 B TIOMEIIEHHH.

[Ipu nmpoekTHpoBaHuK (GOPMBI 3ana CleayeT u30erath MapayiebHOCTH
IPOTUBOIOJIOXKHBIX CTEH, IMOJla W MOTOJKA. JTO MOXET NPHBECTH K TakK
Ha3bIBAEMOMY IOPXAIOIIEMY 3XY - PE30HAHCHOMY SIBJIEHHIO, MPU KOTOPOM B
pa3MYHBIX MeCTaxX 3aja BO3HHKAeT HEYCTOMYMBOE BO BPEMEHH YCUJICHHE
I'POMKOCTH CHTHaja, KaK IoKa3aHo Hapuc.S.
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Puc.8. CtpykTypa 3ByKOBBIX KOJIeOaHUH TpU 00pa30BaHUU MOPXAIOUIETro Xa

B 3anax Oomnbiioll BMECTUMOCTHM W BHYTpeHHero oObeMa olecrieueHue
ONTUMAIILHOTO  BpPEeMeHH  peBepOepallud  JOCTUTAaeTCsl  pa3MelleHHueM
3HAQYUTENIbHOTO KOJIMYECTBA 3BYKOMOIJIOUIAOLIEH OTAENKHM W KOHCTPYKIIHA.
Haubonee moaxopsimue MecTa pa3MelleHns] 3BYKOMOTJIOIIEHUS - 3a/IHssI CTeHa
U TpeTh TOBEPXHOCTH TMPUMBIKAIONIMX K Hel OOKOBBIX CTEH M IOTOJIKA,
NOCKOJIbKY TEpPBbIE OTPaXEHUsI OT 3TUX TMOBEPXHOCTEW HCIOIb30BATh MJIS
ycUJieHUs 3ByKa Hed(pQPEeKTHUBHO. DTU OTpa)KeHHs MPUXOIAT C OOIBbIINM
3ana3/IbIBAaHUEM 110 CPABHEHUIO C MPSMBIM CHUTHAJIIOM U IPUBOASAT K CHUKEHUIO
€ro pa30OpUYMBOCTH.

CTeHbI 1 TOTOJIOK BOJIM3HU CIIEHBI WU CTPABI JOJIKHBI XOPOIIO OTPAKATh
3BYK B TlTyouHy 3ana. [loaTomy oHM 00pabaThIBatOTCS TUIOTHEIMU MaTepHalaMH.
NUx ¢dopma u opueHTAnUsT OTHOCUTENIBHO WCTOYHMKA 3BYKa JOJIKHBI
oOecrieunBaTh TMEpBbIe OTPAXCHUS, HAIpaBJICHHbIE K 3pUTENsIM, HamOoliee
yYAAJ€HHbBIM OT cleHbl. lIpuMep Takoro peuieHus IJs KOHLEPTHOTO 3ajia C
3CTPaJoN — aKyCTUYECKOM PaKOBMHOM MOKa3aH Ha puc.9.



B aymutopusx, koH(depeHI-3anax, 3ajax JApaMaTHYeCKUX TeaTpoB
OCHOBHOE 3HaueHHe MMeeT Pa30opurBOCTb pedd. Pa3dopurBOCTh OLIEHUBAETCS
aApTUKYJSILUENH, KOTOpas BBIPAXKAETCs B MPOLIEHTaX NPABUIBHO MOHSTBHIX CIIOB
WJIY CJIOTOB 110 OTHOILIEHMIO KO BCEM ITPOU3HECEHHBIM.

Xopoue aKycTHUecKHe KadecTBa 3aJ0B MOTYT OBbITh JOCTUTHYTBI TOJIBKO
IIPM HU3KUX YPOBHSX MPOHUKAIOIIMX W3BHE IIyMOB. /[ IOCTMXKEHHS 3TOro
JOJKHBI OBITh MPUHATHI MJIAHUPOBOYHBIE MEPBI, 3aKIFOYAIOLINECs B yAaJTEHUU
OT 3PUTENBHBIX 3aJI0B BCEX MOMELIEHUM C MOBBIIIEHHBIMA UCTOYHUKAMU IIyma
(cuctemMamMu  KOHAMIIMOHMPOBAHMS  BO3AYyXa, HacoCaMH, madTamu,
000pyOBaHNEM MaCTEPCKHUX).
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Puc.9. Pa3zpes koHLIepTHOTO 3aj1a ¢ aKyCTUYeCKOH pPaKOBUHOM

3naHus TeaTpoB, CTYIUM KelaTedbHO YIalsaTh He MeHee yeM Ha 100 M ot
JUHUR KeJe3HBIX JOpOr, METPOIOJUTeHa, aBToMaructpajneii. Orpaxnaromniue
KOHCTPYKIIMH 3aJI0B JOJDKHBI UMETh MOBBIMICHHYIO CTEMEeHb 3BYKOU3OJISIIUH.
O npuMeHeHHUH 3BYKOYCHJIEHUS
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Puc.10. CxeMbl 3ByKOyCHUJIEHUSI B KOHIIEPTHBIX 3a1ax:
cocpenoTodyeHHas (clieBa) U pacripeieeHHbIe

PasMepbl  3a10B ¢ eCTECTBEHHOM  aKyCTHUKOW,  OrpaHUYEHHBI
BO3MOKHOCTSIMU 4Y€JIOBEUECKOTO T'0JIoCa U MY3bIKAJIbHBIX UHCTPYMEHTOB U HE
MOT'YT MpeBbllIaTh, Kak npasuio, 30 m B anuny. [Ipu Gonbiiux pazmepax 3ana
HEOOXOUMO TMpPUMEHEHUEe SJIEKTPOAKYCTUUYECKUX CHUCTEM 3BYKOYCHUJICHUSI.
[Ipocreiimue CUCTEMBI 3BYKOYCUJICHUS MaJIbIX 3aJI0B COCTOSIT W3 MHKPOQOHA,
YCUJIATENSI W JUHAMUYECKUX T[POMKOTOBOPHUTEJIEH, YCTAaHABJIMBAEMbIX B
[epeIHer YyacTH 3aia.

Takue cuctembl IPAKTUYECKU HE TPeOYIOT KaKUX-TUOO JOMOJHUTEIbHBIX
CTPOMUTENBHO-aKyCTUYECKUX MEp MO CPAaBHEHUIO C 3aJlaMU C €CTECTBEHHOU



aKkycTukoi. [TpuMepsl pasmelneHus 3BYKOYCHIIUTENIed B 3ajlaX MpHBEIEHbI Ha
puc.10.

CoBpeMeHHOe pa3BUTHE 3JEKTPOHHUKH IO3BOJIMIO CO3JaTh PSA HOBBIX
CHUCTeM C Ppa3MYHBIMH aKyCTHUYECKUMH BO3MOXXHOCTIMH. K w©Xx uwmciy
OTHOCSITCS MHOTOKAHAJbHBIE CHUCTEMBI IMHPOKOMOPMATHBIX KHHOTEATPOB,
MO3BOJIAIONINE 10 XONY JEHCTBUSA Ha dKpaHe BOCIHPOU3BOIUTH 3BYK B Pa3HBIX
30HaX 3PUTENBHOTO 3ayia; aMOMO(pOHMYECKUE CHCTEMbBI, M3MEHSIOINE BpeMs
peBepOeparuu 1 co3marorue d3pdext sxa. Co3maroTcs 3BYKOPEIKUCCEPCKUE
MyJbThI, OOBENUHSIONNE YKa3aHHbIE CHCTEMBbI M MO3BOJISIFOIINAE MEHSTh
TOHAJIBHYIO OKpPacKy 3ByYaHWs [0 XOIy TeaTPaJbHOTO JIEHCTBUS WM
MY3bIKQJIbHOTO HCIIOJIHEHUs. B  Hacrosiiee BpeMs TaKUMHU IIyJIbTaMH
000pyIyIOTCSl OOJBINKE 3allbl YHUBEPCAIBHOTO HAa3HAYCHHUSI, TeJICBU3MOHHBIC U
panuoctyauu. CoOCTBEHHOE BpeMsi peBepOepallii TaKuX 3ajoB, JOCTHTaeMoe
ApPXUTEKTYPHO-CTPOUTENIBHBIMA CPEIICTBAMH, JTOJDKHO COCTaBJISATH OKoio 1, 8
cek. Takoe BpeMs oOecreunBaeT KOM(MOpPTHBIC YCIOBHS JIJIsi HAXOISIIUXCS B
3anme Jgroxei. llornmomaromue Marepuanbl W KOHCTPYKIIMM B 3ajaxX C
ANIEKTPOAKYCTUYCCKIMH CUCTEMaMH JOJDKHBI ObITh pacrpeesieHbl paBHOMEPHO
10 BCEM MTOBEPXHOCTSIM.



IIpakTHYecKkHe peKOMEHAAUH 110 NPOECKTHPOBAHHIO
NcxonHpIMU JaHHBIMH JUJIs1 BBIIIOJIHEHUS palOoT SIBJISIOTCS Ha3HAuYeHHE U
BMECTUMOCTbD 3aJ1a, YKa3aHHbIE B UHANBUYaJbHBIX 3aJaHUSX.
1. IIpoekTHpoBaHHe (OpPMBI 321

Pacyer niiomaau u pekomeHayeMble NPONOPIUH 3PUTENbHOIO 32712
IImomane 3pUTENBLHOrO 3ajila ONMpEeNeNsIeTcs MO0 BMECTUMOCTH W CAaHUTAPHOU
HOpMe TTomany Ha 1 3putens mo Gopmyne (4).

S=nxN (4)

31ecs:

S — nyowank 3ana B KB.M.

N - KonMuYecTBO 3puUTenei

n — HopMa MJIolany Ha 1 3puTessi B KB.M.
Hopw™mbl niiomaay n fJist 3pUTeNbHbIX 3aJ10B CleAyeT NPUHUMATh:

n=1,0 — B KHHOTeaTpax KpyrjioroJuyHOro AeCTBUS;

n= 0.9 — B KHHOTeaTpax CE30HHOIr0 JIeHCTBHUS;

n= (.8 — B JIGKIIMOHHBIX aAyAUTOPHUSAX U KOH(PEepeHI[-3ajax;

n= 0.7 — B Tearpax.

Jlnst Gonbiedt qupy3HOCTH 3BYKOBOTO MOJIS ClIelyeT MPaBUJIbHO BHIOPATH

dopmy u mponopuuto 3ana. OCHOBHbIE pa3Mepbl U MPOMOPLHUH 3aja TOJKHBI
BBIOMpAThCS U3 CIeAYIOMMX yciaoBui (5):

L<L, ; B=S,/L; H=V/S,; 1<L/B<2; 1<B/H<2,

on ) (5)
['ne: L - ayivHa 3ana 1o ero HeHTpajJbHOW OCH, B M;

Loon - npenenbHO AOMyCTUMAs JIMHA 3aJ1a, B M;

B wu H - cOOTBETCTBEHHO Cpe/lHMe IIMPUHA U BBICOTA 3aJia, B M;

V' - oOmuit BO3MYIIHBIN 00BeM 3aja B Ky0. M;

Sn - Iiomanb 11oJjia 3aja, KB.M.

[TpsimoyronbHas Gopma B MiaHe C MJIOCKUM TOPU3OHTAIBHBIM MOTOJIKOM
JOTTYCTUMA TOJBKO JIJIsi HEOOJIBIINX JEKIIMOHHBIX 3aJI0B BMECTUMOCTHIO 110 200
yesnioBeK. Bo Bcex Npyrux ciydasx 3pUTeNbHBIX 3aJI0B OMTHUMaIbHOU (hopmoii
NJaHa SIBIeTCs TpanelueBuaHas ¢ yrioM packpeitus 10 - 12°.

[Tnomane 3putenbHOro 3ajia (BKItOUas OalKOHBI, JIOXKH U SIPYChI}
olnpeJeNsieTcsl B Ipenenax orpaxaatolux KOHCTPYKLIHN:

e ]ISl KHHOTeaTpOB - BKJItOUYas 3CTpany,
e s KiIyOOB M TeaTpoB - O NEepelHeil rpaHulbl 3CTpaibl (CUEHBI,
aBaHCIICHbI WJIM Oapbepa OPKECTPOBOM SIMBI).

MakcumanbHas JJIMHa 3aJI0B Loon, 10JKHA COCTaBIATh, M:

- B 3aJ1aX JpaMaTHYeCKUX TeaTpoB, AyAUTOPHSIX , U KOH(epeHI[-3anax 24 - 25;
- B TeaTpax oneperTsl 28 - 29;



- B TeaTpax omnepsl u O6anera 30 - 32;

- B KOHLEPTHBIX 3a1ax KaMepHO! My3bIku 20 - 22;

- B 3ay1aX CUM(OHUYECKON MY3bIKH, XOPOBBIX U OPTraHHBIX KOHIEPTOB 42 - 46;

- B MHOT'OIIEJIEBBIX 3ajlax BMecTUMOCTBIO Oosiee 1000 mect 30 - 34;

- B KOHLEPTHBIX 3aJaX COBPEMEHHOM AcTpagHoi My3bIkn 48 — 50.

IIpenensHOE yaneHue 3puTeNel Mo OCH 3aJla OT KWHO3KpaHa - 45 M.

[IuprHa OPKECTPOBOU SIMBI:

- B TeaTpax My3bIKaJIbHO-APAMaTHYECKUX — 3-4 M

- B TeaTpax My3bIKaJIbHON KoMenuu — 4,5 M

- B TeaTpax omnepsl u 6anera 10 6 M
Pa3meps! acTpansl U cleHbl B M IpUBeIeHbl B TabuuLe 1:

Tabmuna 1.
JcTpasa Cuena (ctpornopran®™)
Mecrt [Iupuna riyonHa BBICO Mecrt up BbICOTA
B 3aJIe Ta B 3aJIe uHa
300 9 6 5,5 500 8,5 5
400 12 7,5 6 600 10 6,5
500 15 9 7,5 800 12 7,5
600 18 12 9 1200 14 8,5
700 21 12 9 1500 16 9,5
800 u 24 15 16
Oonee

* TlopTasn — 3TO MpoeM CIieHbI B IlepeHell cTeHe 3aa.
[IlupuHy aBaHCLEHbI IPUHUMAIOT, KaK NMPaBUJIO, paBHOHN 1,5 M
CueHsl ycTpanBalOT TOJBKO B TeaTpaX. B ocTajnbHBIX 3anax YCTpaumBarOT
ACTpaBbl.
Bricora cuiensl (3cTpaabl) — 1 M.
B xunHoTeaTpax u ayautopusx BeicoTa actpajbl 0,3 — 0,6 M.

PasmermeHue 3puTe/IbCKHX MeCT H 9BAKYALIHOHHBIX NIPOX010B
Pa3melienre 3puTenbCKUX MECT B 3aJI€ JUKTYIOTCS YCIOBUSIMMU:
— obecrniedyeHus: BUAMMOCTH 1 3pUTEIBHOIO BOCIIPUSATHUSL pACUETHBIX TOYEK;
— TUIIOM U pa3MepaMHU Kpeced;
— YCIIOBUSIMHU 3arpy3KH 3pUTENIbCKUX MECT U ITpaBUJIaMU 3BaKyaluy U3 3aJIa.
TpeboBaHus  »Bakyal  ONpPENENSIIOT  pa3Mepbl U MOJOXKEHUS
IBaKyallMOHHBIX MNpoxoaoB B 3aie. IllupuHa »>BaKyallMOHHBIX IPOXOIOB
paccuuTbiBaeTcsd no HopMme 0,6 M Ha kaxzapie 100 3puteneit, moIb3yOMUXCS
IPOXOJIOM IpH 3BaKyanuu. [Ipy 3ToM mupHHa KaXXA0ro Npoxoaa JI0JKHA ObITh
He MeHee 1,2 M. Ilpoxoabl momKHBI obOecnedyWBaTh MHHHMMAalIbHOE BpeMs
3BaKyaluy U3 3aJa.
Pa3memienue 3pUTENBCKMX Kpecell B pANaX AOJDKHO COOTBETCTBOBATH
npaBuJiaM, IPUBEIEHHBIM B TabsuLe 2.



Tabmuna 2

Pazmepsl Paccrosinne Max Konmu4ecTBO Kpecell B [MMupuna
Kpece Mey pSoy TIpY BBIXOJIE U3 psiia mpoxojia
CIIUHKAMH MEXITY
COCeITHNX psanamMu
pSIOB
riyonHa He B onny |B nBE
6onee 0,4 m CTOPOHY CTOPOHBI
0,8 m 7 15 0,35
0,85 m 12 25 0,4
IMpUHA HE 0,9 m 20 (12)* 40 (24)* 0,45
ooinee 0,5 m 0,95 25 50 (40)* 0,5
1,0 M 30 (26)* 50 (40)* 0,55
* 3HaueHUs B CKOOKaX JJIsl TeaTPOB.
[Ipu pa3memieHun 3puTesield B IJIaHe 3ajia  JOJDKHBI  YUUTHIBATHCS

MpEaACJIbHO JOITYCTUMBIC YIJIbI 3pCHUA, KaK IIOKa3aHO Ha pI/ICI 1.

Puc. 11. CxeMbl NOCTpOCHUS TOPU3OHTAIBHBIX YTJIOB BUIUMOCTH B 3aJlaX:
a-OTepPHBIX U ApaMaTHYECKHUX, 0-C ACTpaaoii, B-IIUPKOB.
l1-cuena, 2-3ctpana,
IIpenenbHble TOPU3OHTAIBHBIE YTIIBI pa3MelleHUs 3puTesieidl MpUBEaEHBI
ONpEAEsIOT CEeKTOpa 3pUTENIbCKUX MECT, Kak TToKa3aH Ha puc. 12.
B cooTBeTCTBUH C 3TUMU CXEMaMU:
['opr30HTANIBHBIN YrOJI 30HBI 3pUTEIIEH:
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Puc.12. 3oHbl pa3melneHus 3puTeieid B 3ai1ax TeaTpoB (cieBa) U KHHOTeaTpoB
(cipaBa)

e s TeaTpoB — 110 15 rpaaycoB oT ocu 3ana
e Jlns xuHOTEaTpOB — 10 45 rpalycoB OT OCH 3aja.
Paccrosinue A - OT KpacHOi JIMHUM JI0 TIEPBOT0 3pUTENIsl IPUHUMACTCS :
® [IpU HAIUYUU OPKECTPOBOI sIMbI HE MeHee 4,5 M
e (e3 OpKecTpOBOH MBI — 2,5 M.

IMPOCTPAaHCTBO 3a KUHO3KPAHOM IIPUHHUMACTCA OT 0,9 a0 1,5 M H 3aBUCHUT OT
THUIIa 3KpaHa.

BoruncieHue TpeGyemMoro oobema 3aja

BoznymHeiii 00beM 3aja onpenensieTcs ¢ y4eTOM IBYX yCIIOBHIA:
e CanuTapHbIX HOpM 10 hopmyie (2)
e AkycTuueckux TpedoBaHui o Gpopmye (3)

V :Cn xN (3)

3nece: €, —HOpMa oobeMa B Ky0.M. Ha 1 3puTens,

C,=4 - 5 Ky0.M. — ISl peueBBIX 3aJI0B;

C,= 6 - 7Ky0.M. — UIsl My3bIKQJIbHO — IpaMMaTUYEeCKIX 3aJI0B;
C,="T - 8 Ky0.M — J1s 3aJI0B KaMEPHOH My3bIKU

¢,=8 — 10 xky06.M — 1151 cMM()OHMYECKON MY3BIKH

¢,=10 — 12 ky06.M — 17151 XOPOBBIX OPraHHbIX KOHILIEPTOB



C,=4 — 6 Ky0.M — JI7I1 MHOTOLIeJIeBbIX, KWHOKOHIIEPTHBIX , COBPEMEHHbBIX

ACTPAIHBIX 3aJIOB.
N — KOJIN4eCTBO 3pUTETEH.

V= )

311ech:

f:ep - 'paHn4Has 4actoTa. Ee IMPUHUMAIOT B 3aBUCHUMOCTH OT Ha3HAYUCHU S 3aJ1a:

e ISl peyeBbIX 3a10B — He 6ojee 200 rii,
e ]IS MHOIOLIE/IEBRIX — He OoJjiee 150 ri,
e i MY3bIKabHBIX — He Oosiee 100 rii.
B kauectBe KOHEeUHOro 3HaUYeHHUS OObeMa 3aja MPUHUMAETCS OOJIblliee W3
BBIYKMCJICHHBIX 110 (hopmynam (2) u (3) 3HaUeHUH.
IMocTpoenue npoduiisi mojia B 3aje

Jlo moctpoeHuss mpoduiis mosia HEOOXOAMMO Pa3MECTUTb 3pUTEIbCKUE
mecTa B 3aje. [Ipodunp mosja ctpoutcs Ha MpoaoJibHOM paspese 3aia. Llenbro
NIOCTPOCHHMS SIBJISIETCS] CO3J]aHUE MPEBBIIISHUS C3aJM CUASIIMX 3pUTeNiel Hal
nepefHUMH [Jisi obecriedeHus] OecnpensaTCTBEHHOW BUAMMOCTH pPacUETHBIX
TOUYEK Ha CLIEHE WJIU dCTpaje.

Jl71st mocTpoeHus npoQuiist moja Hy>KHO ONpeaeInTh:
® [OJIOKEHHE PacUeTHON TOUKK BUIUMOCTH (p.T.B). OHA MpUHUMAETCS:
- B KHHOTeaTpax - B LIGHTPe HUKHEeH KPOMKH KMHOIKpaHa,

- B JIGKIIMOHHBIX 3ajlaX — B LEHTPE HUXHEH KPOMKHU ayJIUTOPHON TOCKH
WJIM TPOEKLIMOHHOT 0 3KpaHa,
- B OCTaJIbHbIX 3ajlaX — Ha YPOBHE I0JIa CLIEHbl UM ACTPaAbl HA KPACHON
JIMHUMU.
e KpacHag nuHUS ClieHbl NPOXOAMT IO MepelHel rpaHu NopTalia CLEHBI.
Kpacnast nuHus actpansl - Ha 1 M OT IepeAHero Kpast 3CTpaibl.
® T[I0JI0’)KEHHE TOJIOBBI 3pUTENIs, CUAALIEro B 1 psay Mo ocu 3ajla MpUHUMAETCs
Ha BbIcoTe 1,2 M OT ypOBHS MoJa.
® 3HayeHue JOMYCTUMOTrO MPEBBILICHUS Jiyda 3peHUs 3pUTeNs HaJl TOJIOBOU
BIlepean cupasuero npuHuMaetcs: paBHbiM 0,12 M. JlomyckaeTcss B TeaTpax
IpH IIaXMaTHOM PACMONIOKEHUHU Kpecels MpuHuMaTh npesbierHue 0,06 m.
[Ipoduns moma MoXeT OBITh MOCTPOEH B BHUIE KPUBOW HaWMEHBLIETO
[IOAbEMA UJIM JIOMaHOW JINHUM 110 YYacCTKaM.
JIns mocTpoeHuss KpMBOM HAaMMEHBILIETO MMOIbEeMa, KaK I0Ka3aHo Ha puc.13
OTKJIaJbIBAIOT MpeBbIlIeHUe Haj rojioBoi nepBoro 3putes (0,12 wiu 0,06 m) u
NOJIYYEHHYIO TOUYKY COEIUHSIOT C PACUETHON TOYKOW BUIMMOCTH. DTy JMHHIO



IMPpOJAO0JDKAOT A0 NEPECCHCHUA C ITOJTOXKXECHHUEM CIIMHKU KpECila C3aanu CUIAAIICTO

3pUTEITS.
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Puc.13. [TocTpoenue kpuBoOii HaMMEHBLIETO MOAbEeMa MoJja

Touka nepeceyeHus: ornpezenseT MojoxeHue ero rojosel. [loBTopsis 3TO
MOCTPOEHME J1JIs1 KQKJIOTO CIeNYIOLIero psijia, HaxosT MOJI0KEeHHe TOJI0BbI BCeX
3puTeneil mo nanHoi ocu 3ana. [Ipoduns nosa npoxoauT nmapasmiensHo Ha 1,2 M
HUKE 10 YPOBHIO.
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Puc.14. [Toctpoenune joManoro mpoduis mosna

JIyist ToCTpOeHUsT JIOMaHO! JIMHUM TTPO(IIIs 1Moja pa3OruBarOT BCE PSIBI MO
OoCcH 3aja Ha HeCKOJbKO yuacTkoB (puc.l4). KonuuecTBO psioB B KaXIoM
MOCJIEAYIOUIEM OT CLIEHbl Y4acTKe JOJDKHO ObITh Oojble mpenbinyiero. Han
rOJIOBOM NEpPBOr0 HA YYacTKE 3pUTENs OTKJIAJbIBAIOT IMPEBBIIICHUE PaBHOE
npousBeneHno HopMmbl npesbieHus (0,12 wiau 0,06 M) HA KOIMYECTBO PSIOB



Ha ydactke. Yepe3 MOJYy4YeHHYIO TOYKY M PACUETHYIO TOYKY BHIWMOCTHU
MPOBOJAT JIMHUIO JI0 MepeceyeHus: ¢ MOciIeAHUM psAnoM ydacTka. [lonoxxenune
rOJIOBBI OCTAJIBHBIX 3pHUTeNIell Ha ydyacTKe HaXOAMTCS Ha JIMHUU, COeIMHSIOIIei
roJIOBBI MTEPBOT0 U MOCJEAHEro 3puteseil Ha JaHHOM yuactke. [lapanmnenbHas
et muHus, mpoBeneHHas Ha 1,2 M HUXKe — UCKOMBIH PO UITh 1oJIa Ha yYacTKe.
IHocTpoenue 6a/IKOHOB M rajepei

B 3amax BMmectmMmocThio Oosiee 600 MecT IenecooOpa3HO YCTpauBaTh
OaJIKOHBI U rajepeu. ITO MO3BOJISET:
- YMEHBUIUTH AJIMHY 3aJ1a,
- yJly4dlIaeT yCJIOBUS BUAMMOCTH U CIABILIMMOCTYU I y1aJeHHbIX 3pUTeeH,

- pacwieHsieT MPOCTPAHCTBO 3ana, CcrnocoOCTBys co3nanus auddy3Horo

3BYKOBOT'O ITOJIA.
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Puc.15. TlpoekTupoBanre 0aTKOHOB.
al, hl —BeIHOC GajyKOHa U CpeHss BbICOTA MOJ0ATKOHHON Ma3yXxH,
a2 — rioyouHa 6ankoHa, — h2 cpeqHss BbICOTa HAAOAIKOHHOM Ma3yxu

[Tpu mpoekTHpoBaHUU OAJTKOHOB CJIeAyeT YUUTHIBATh CIIAYIOIINe TpaBuiia
(cm.puc.15):

e BriHoc OankoHa He JOJKEeH MpeBbIaTh 1,5 cpeiaHeil BHICOTHI Ma3yxH

1o 0aJIKOHOM

e [nybuna GanmkoHa He HOHKHA MPEBHIIIATh OoJiee yeM B 2 pa3a CpeIHIOH
BBICOTY TIa3yXH HaJl 0aJTKOHOM.
npo¢uib nona GanKoHa CTPOUTCS TAKKe Kak B mapTepe.
['yObuHa 101 He OoJiee MOJITOPHI €€ BhICOTHI.
MuHuManbHask BbICOTA Ma3yXu Moj 0anKoHOM 3,5 M.

Ot notoJska A0 ToJIOBbI MOCEHero 3puTesisi Ha OalkoHe 1.0. He MeHee
2,1 m.



IMocTpoenue npoduist moroska

Llenp mocTpoeHHs] — ONTUMAJbHOE paclpeiesieHue MO 3aly 3BYKOBOMU
SHEepPruH, OTPaXKEHHOW OT TMOTOJNKA M HANpaBIEHHOW K 3pHUTENsAM, Tak
Ha3bIBAEMbIX MEPBBIX PAHHUX OTPaKEHHI.

Jlns ompezeneHus: MyTH, MPOXOIUMOTO OTPKEHHBIM 3BYKOM HCTIOIB3YIOT
rpaduyeckuit Mmetoa GokaTbHBIX TOUYEK, TOKa3aHHBINA Ha puc.16.
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Puc.16. Meron ¢ okalbHBIX TOUYEK
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Puc.17. 3putens goKeH MOaydyaTh MHOTO OTPaXX€HUN OT OrpaxkJaeHui B 3aje

1HoM

[Iponecc mocTpoeHHs] TOTOJKA 3aKIIOYAaeTCs B HAXOXKICHUM TaKOro
TIOJIO’KEHUS OTAENIBHBIX €r0 yYacTKOB, IPH KOTOPOM:

e OTpakeHHash DHEprus pachpelensercs B peueBbIX 3ajllaXx Ha BcexX
3puTenel, a B My3bIKaJbHBIX Ha CUISAIIMX Jajee 8§ M OT KpacHOW JTUHUU
CLIeHBI WJIN CTPabl;

e yeM Jaibllie CUAST 3pUTEIH, TeM OOoJbllee KOIUYECTBO OTPAXEHWH OT
pa3HbIX Y4acTKOB OHU nouryyatot (puc.17);

®CMEXXHbIE 30HBl OTPAXEHUH OT yYacTKOB IMOTOJIKA MMEPEKPBIBAIOTCS, KaK
MOKa3aHo Ha puc.18;
eCo3/1aeTcs ONTUMAaNbHAs CTPYKTYpa paHHUX OTpakeHHi (cM. puc. 19).



Puc.18. 3oHbl oTpaxkeHUs! JOIHKHBI EPEKPbIBATHCS

o
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Puc. 19. OntumanbsHasi CTpyKTypa paHHUX OTpaKeHUH B
pedeBbIX (clieBa) U MY3bIKaTbHBIX 3allax

IlockonbKy NyTh, KOTOPBIM NPOXOAUT OT HCTOYHHKA [JO 3pUTEIS
OTpa)KeHHBIN 3BYK OOJIbIlIe MPSIMOTO, TPOMCXOAUT OTCTaBaHUE — 3alla3/IbIBaHUE
BO BPEMEHM OTPa)XKEHHOW 3HEPruM. DTO 3amna3]blBaHUE HE OJDKHO IPEBBILIATH
JOIYCTUMBIX 3HAYECHUI
e 0,05 cex — st peyeBbIX 3aJ0B,

e 0,1 cek — ns My3bIKQJIbHBIX.

IIpn ckopocTu pacnpocTpaHEHHUsI 3BYKOBOM JHepruu B 3aje paBHOU 340
M/CeK, MOIyCTHMbIe 3HAUYeHHUsl Pa3HUIbI MyTel MPsIMOTO U OTPaXEHHOT'O 3BYyKa
B METpPaxX COCTaBST:



e 1|7 M — 1 pedeBbIX 3aJ10B,
e 34 M — i My3bIKQJIbHBIX.
[Tpr mpoeKTUpOBaHUH MOTOJKA HEOOXOAUMO BBIIEPKUBATH TAKYIO BBICOTY
3aja, Mpu KOTOPOi 00ecreunBaeTcsl pacCUNTaHHbIN paHee 00beM.
PacueTHoe monoxeHrne HCTOYHUKOB 3ByKa TPUHUMAIOT:
e B KuHO3awIax B COOTBETCTBUM C TIOJOKEHUEM IUHAMHUKOB DIJIEKTPO -
AaKyCTHYECKON CUCTEMBI;
e B TeaTpalibHbIX, KOHLEPTHBIX, YHUBEPCAIBHBIX 3ajlaX HAa KPACHOW JIMHUU
CLI€HBI UJIU 3CTPaJbl Ha BbIcOTE 1,5 M OT moJia cueHsbl (3cTpanbl).
IlepenHior0 4acTh 3ajla 4acTO HCHOJIB3YIOT JUISl CO3JAHUSI «AKYCTUYECKOWU
PaKOBUHBI», KaK II0Ka3aHO HA IIPUMEpPE YHUBEPCAIbHBIX 3aJI0B HA pUC.7.
IIpoBepka NpUMEHUMOCTH FeOMETPHUYECKOIl AaKYCTHKH
3aKOHbl T'€OMETPUYECKOW AaKyCTHUKM NPUMEHHMbl NpU CIEAYIOLIUX
yCIIOBUSAX:

\-_‘_‘_-_’/

Puc.20. K npoBepke npuMeHUMOCTH reOMETPUUECKON aKyCTUKH

o 3BYKOBOE T0JIe B MoMeleHuu quddy3Ho;
o Haumenbinas cropoHa yuacTKa OTpakarolled TMOBEepXHOCTH (dKpaHa,
OrpaxJeHus) He MeHee 4YeM B 1,5 pa3za mpeBblllIaeT AJIUHY OTpakaemoii
3BYKOBO# BOJIHBI (cM. puc 20);
o OTkoOHEeHNe B 3HAUCHMSIX YPOBHS 3ByKa B TOUKe MpuemMa M oT cTporo
reOMETPUYECKOr0o He IMpeBbllIaeT 5 0. DTa BeJMYMHA BBIYUCISETCS IO
dopmye (5).

1

AL = 4,4 x —-I-l (5)
u \4

B stoit popmye:
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A — IJIMHA 3BYKOBOW BOJIHBI B M, ¢ — ckopocTh 3BYyKa (340 m/cek.),
f — HY)KHMe 3HAaYeHMs 4YaCTOT YacTOThI 3BYyKa, XapaKTepHble JIJIsl BUJa 3ByYaHUS,
IIpUHUMaeMble: 1JIs pedeBbIX 3a510B — 200 r, aist Mmy3sikanbHbix — 100 ro, ais
yHUBepcanbHbIX — 150 .
a ¥ b — MOJOBUHBI CTOPOH OTPaAXAIOLIEro y4acTKa OrpaKIeHUS B M.
OnpepaeseHue CTPYKTYPbI PAHHHX OTPAKeHUIl B 3a71e

[lockonbpky HauOoublIee 3ama3AblBaHUE PAHHUX OTpaXKeHUH Habmonaercs
B IepeiHed 30He 3aja, a HauOousblee KOJIMYECTBO JOMOJHUTEIbHOM
(oTpaxkeHHOM ) 3BYKOBOIl 3Hepruu TpedyeTcsi B KOHIIe 3a1a, rpaUuKu CTPyKTYyphbl
paHHMX OTpPaKEHUH 1eecoo0pa3sHO CTpoUTh JUIsl ATUX 30H. Ilopsmok
OIpEeJEIICHUs 3al1a3/1bIBAHNUN CIIE MY O :
e I3MmepstoTcs pa3sHOCTH IyTed OTPaXEHHBIX M HPSIMOro 3ByKa AS,, Ui

BBIOPAHHOT'O 3pHUTENS B 30HE, KaK MoKa3aHo Ha puc.21.

e BpruuncisioTcs 3anasabiBaHue B ceKyHaax 1o gopmyie (6),

e BrpruucnseTcst o)XugaeMoe CHUKCHUE YPOBHS 3ByKa B OTPaXKEHHON BOJHE TIO
dbopmyie (5).

e Ha rpaduke mo TOpPH3OHTaIbHOW OCH OTKJIAIbIBacTCS 3ara3/bIBaHUE B
CeKyHJIaX, M0 BEpPTUKAIN YPOBHH 3BYKOBOTO JIABJICHHS C YYETOM CHIDKCHUS
ypOBHS 3ByKa B 1b.

dokanbHasa TOYKa
o OrpaxaeHne

OTpakeHHBIH 3BYK

® [[pueMHUK 3BYKa

Yron nagenus paBeH

YTy OTpaKeHHs Mpsimoii 3ByK

HcTtounuk 3Byka

Pasnuuue B JUIMHAX IIyTH
AS=Snaa+Sorp —Snp. 3BYKOBBIX BOJIH, omNpeeNsiomee
3ama3/bIBaHKE OTPAKEHUS

Puc.21. K onpenenenuto 3ama3apIBaHusl OTPAXKEHHOTO 3ByKa OT MPSIMOTO



5t:3ATSO (cex)  (6)

2. IlpoekTHpOBaHHE OTACJKH
Onpenenenue rpaHull 30H PAHHUX OTPAaKeHUH HA MOTOJIKe

['panuIlpl 30H MOBEPXHOCTEH, NAIOIINX MEepBbie (PaHHUE) OTPAKEHUS
OTIPEIENSIFOTCS TPpaUIecKH 10 3aKOHAM TeOMEeTPHIeCKOW aKyCTHKH.
[TocTpoeHUss HAUMHAIOT C OTBHICKAHUSI POEKINH (POKATBHBIX To4ueK. Kaxmprit
YYaCcTOK MOTOJIKA OyZeT MMETh CBOIO (POKATLHYIO TOUKY U TTPOSKIINH 3TOMH
TOYKM Ha IJIaHE U pa3pese, KaK M0Ka3aHo Ha puc.22.

S - HCTOMHHUK

F - chokanbHan
Touka

M - 3puTenn

Puc.22. K onpezenenuto 30H paHHUX OTpaXeHUH Ha MOTOJIKE

[Topsimok NOCTPOEHUS CIEAYFOLIMIA:
Ha paspe3e u3 ncTOUHHMKA S MPOBOAAT MEPHNEHAUKYJSP K JMHUU Yy4dacTKa
NOTOJIKA M Ha MPOJOJHKEHWU Ha PACCTOSHUU DPaBHBIM [JIMHE OTpe3Ka OT
MCTOYHHUKA JI0 TIOTOJIKA HAXOAAT (oKaIbHYyt0 TouKy F;
Ha nyane mpoekuusi 3TOM TOYKM JIEKUAT Ha TEPECEYeHHH BEPTUKAIN U3
dokyca - T.F u ropu3oHTaNN U3 UCTOYHUKA - T. S;
[IpoBoasT nyun u3 GOKANIBbHBIX TOUEK K KpallHUM 3pHUTeNsM B 3aie M1, M2,
M3, M4. Tam, rae 3T JIy4u Ha pa3pe3e NepeceKaroTcsl C MOTOJIKOM
HaxoJsITCsl KpaliHUe TOYKH 30HbI oTpaxenus (TT.1, 2, 3, 4).
Ha nepeceyenun neprneHAMKYISIPOB U3 3TUX TOYEK C TOPU3OHTAIbHBIMH
npoekusamu jyueid FM1, FM2, FM3, FM4 Haxondatcst yribel 30Hbl paHHUX
OTPaXKCHUU Ha MOTOJIKE.



e C y4eTOM BO3MOJXKHBIX SIBJICHUH MU paKInu (OruOaHws 3ByKOBBIMU BOJTHAMU
KpaeB Yy4YacTKOB), MOJIy4YEHHYIO 30HY pacIIUPSAIOT BO BCE CTOPOHBI Ha
BennunHy 0,5 M.

30HBI pAHHHUX O0TpakeHuii HAa GOKOBBIX CTEHAX

30HBI paHHUX OTpPaXKEHUN Ha CTEHaX OMpeeNstoT TeM ke ClocoOOM, HO B

HWHOM MOpsaKe:

Puc.23. K onpezenenunto 30H paHHUX OTpaXeHUI Ha CTeHaX

® HAYMHAIOT IOCTPOEHUS C olpeneieHUus] (OKaJIbHBIX TOYEK Ha IIaHe
(cm.puc.23).

e BeprukanbHas npoekuus (okKalbHOH TOUKM HAXOAWUTCS Ha INepecevueHue
BepTHKanu u3 T.F M ropusoHTanu W3 NpOEKUMH MCTOYHUKA Ha paspese.
OO6bI4HO 3TO0 1,5 M OT 1OJ1a CLEHBI WK 3CTPALBI.

e [‘opusoHTaNbHbIE MPOEKUUU (OKANbHBIX TOUYEK COSAMHSIIOT C KpaHUMU
3pUTENSIMU Ha IIJIaHe 3aJ1a U Ha [TepeCceYeHnH CO CTEHOH moydaroT TT.1, 2,
3, 4;

e [IpoBoxsT Ha pa3zpese qyud U3 poKyca K KpallHUM 3pUTENISIM;

e Ha npeceuenun Beptukanedt u3 1r1.1,2,3,4 ¢ mydyamu Ha pa3pese HaxXoIAT

KpaliHue TOYKH 30HBI PAHHUX OTPAYKEHUN

e [JomydeHHYIO Ha pa3pe3e 30Hy pacllupsIIOT BO Bce CTOpoHbI Ha 0,5 M.

Br10op 30H 1 mOAGOP MaTepHAIOB aKYCTHYECKOH OTAC/IKH 3aJ1a
[Ipy NpOEKTUPOBAHUM OTIEJIKU 3aja HEOOXOAMMO YUUTHIBATh TPU BaXKHBIX
TpeOOBaHUs 1Sl CO3aHMs XOPOLIEe aKyCTHKH:
e lcnonb30BaTh Mosie3Hble paHHHE HANpaBJICHHbIE OTPAKEHUS [JIs YCUJICHUS
3ByKa



e Co3znmatp nuddy3Hoe (paBHOMEPHOE) 3BYKOBOE TOJIEe B 3aje
e (OObecneunTsh ONTUMAIBHYIO TPOAODKATENHHOCTE Mpoliecca peBepOepannn
B cooTBeTcTBUM C 3TUMU 3a7auaMu B 3ajie TOJKHBI OBbITh TOBEPXHOCTH :

1. BBIMOJHEHHbIE B BUJAE TUIOCKUX XOPOIIO OTPaXKAIOUIUX 3BYK YYacTKOB,
OTIENaHHBIX  MaTepHaliaMd C  OYeHb MajbiM KO3 PHUIreHTom
3BYKOIIOTJIOLIEHHUSI.

2. XOpOoILIO OTpaXkarollre 3BYK B pa3Hble CTOPOHBI (paccesHo, Tupdy3Ho),
IUISL 3TOTO OHU JOJDKHBI OBITh HE TUIOCKMMH, a MpOGUIMPOBAHHBIMH,
00OBEMHBIMU WJIM KaK FOBOPST MJIACTHUECKH 00pabOTaHHBIMH

3. BBINOJHEHHbIE U3 MaTepUaATIOB U KOHCTPYKLUMH XOPOLIO MOIJIOLIAOIIMX
3BYK B LIMPOKOM JIMaNa30He YacToT.

['paHu1ibl 30H paHHEro OTpa)KeHUs ONpeesIeHbl B IPEebIAYIIEM pa3fele.
30Hb! 3¢ (HPEeKTUBHOrO 3BYKOINOIJIOIIEHUSI paclojaramT Ha 3aJHell CTeHe B
yrjlaxX IPUMbIKAHUS CTEH U NOTOJIKOB — Il yCTPaHEeHUs! IBOMHBIX OTpaKeHU
30Hbl  AM(PY3HOrOo  OTpakeHUsT  3aHUMAIOT  OCTAJbHYIO  4YacTb
ITOBEPXHOCTEM.
Pacyer 3xBHBa/IeHTHOI MJIOIIA/AH 3BYKONOIIOLIEHUA B 3aJj1e
['MaBHBIM KOJMYECTBEHHBIM KpUTEpUEM IpU TMOA0O0pe MaTephalloB
OTHENIKM sBisieTcs BpeMs peBepOepauuu B 3aje. B obwem ciydae, B
cooTBeTCTBUM ¢ Qopmynoil Ca0uHa (7) B IBYyX MOMELICHUSIX C pPaBHBIM

00BeMOM BpeMsi peBepOepalii 3aBHCHT TOJBKO OT 3BYKOIOIJIONIECHUS B 3alle
AoO1.

T 0.1?1‘>< V %)

Aiau

OTy  XapakTepuCTUKY  Ha3bpIBalOT  SKBUBAJICHTHOM TI0LIAIbIO
3pykomnornomenus: (DI13), Tak kak oHa y4YMTHIBa€T HE TOJIBKO IUIOMIAAN
OrpakJieHui (CTeH, MOTOJIKa, MoJja U T.1I.) ¥ 3aloJHeHUs 3aia (Kpecia, 3puTenu,
o0opyZoBaHMe) HO M WX 3BYKOIOIJIOMIAIONME CBoWcTBa. Ee BBIYMCISAIOT TO

dbopmyie (8)

Aobm.=Amnoct.+Anep.+Anoo. (8)
3nech:
- Amoct. = Ac — cyMMapHOe 3BYKOIOIJIOLIEHUE MOBEPXHOCTIMHU B 3aie,
BbIuucisieMoe o Gopmyde (9) ucrnonb3ys JaHHbIE 110 aKyCTUYECKUM CBOMCTBAM
MaTepuajoB B IPUIIOKEHUN |;
- Anmep. = An — 3BYKONOIJIOLIEHUE KpeciaMH W 3pUTEISIMU BBIYHCISIIOT I10
dopmye (10) u qaHHBIM TAOIHIIBI 3;



- Ano6.= Ad — HeyuTeHHOe 3BYKONOTJIOIIEHUE 3a CYET YTeUeK 3ByKa uepes
HEIUIOTHOCTH B OTpaxAeHUsX, MOTrJolleHue 000pyJAOoBaHUEM, OCBETUTENIbHOM
apMmatypoii u T.1. Beraucnsercs o popmyse (11) u qaHHBIM mpuioxeHus 1.

Ac=2x§, xa, (9)
An = Ak xn, + Az xn,_ (10)
Ad =« g X S o (11)
Tabmuna 3.
3BYKOIIOTJIOIICHUE 3PUTEISIMU ¥ KPeCIaMu
HanmenoBanus 9113 B KB.M.
125 250 500 1000 2000 4000
Crnymarens Ha
]| MTROM IR 025 10,30 1[040 | 045 |045 0,40
MOJIyMSITKOM
Kpeciie

2 To e Ha HKECTKOM 0,20 0,25 0,30 0,35 0,35 0,35

Kpecno msrkoe

3 | oburoe TramkIo C 0,15 020 (020 | 0,25 0,30 |030

MIOPUCTHIM
HaIOJIHUTEJIEM

Kpecno
4 MOJIYMSITKOE, 0,08 0,10 0,15 0,15 0,20 0,20

00HUTOE TKAHBIO

To ke oburoe

5 g 0,08 0,10 |0,12 | 0,10 |0,10 0,08
KOJXEn
Kpecno xecTkoe ¢

g | banepubnm 0,02 [0,02 [0,03 | 0,04 [004 [0,05
CIICHHUEM U
CIIMHKOM

N3 popmynber CabuHaA BUIHO, UTO BpeMs peBepOepalu TeM OoJiblie, YeM
MeHbIIle 3BYKoIoryuomeHue (Tylkuié 3ai), W HaoOopoT, ueM Oouiblie
3BYKOIIOIJIOLIEHHUE, TEM BpeMs peBepOepalii MeHbllle (IIy X0l 3ai).

3amaya MPOEKTHPOBIIMKA NOA00paTh TaKyr OTHEIKY HHTepbepa, NpHU
KOTOpPOIi 3BYKOIOIJIONIEHNE 00ecleunTh ONTUMANbHOE BpeMsl peBepOepaluu B
3ane. PekoMenyeMble 3HaUeHUS] ONTUMAIBHOTO BpeMeHu peBepOepanuun TomT.
B 3aJlax pa3IMYHOrO Ha3Ha4deHHWs M o0beMa OIpenesstoTcss Mo rpaduky Ha
puc.20.
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Puc.20. PeKOMeH,Z[yeMOG BpCMA peBep6epauI/II/1 Ha

gactoTax 500 - 2000 I'n a1 3a510B:
1 — opranHbIe U XOpOBbIe; 2 — olepHble U CUM(POHNYECKHE 3 — MYy3bIKaJIbHO-
-paMaTtuydeckue; 4 - IpaMTeaTpbl; 5 — KUHO3aJIbl U ayAUTOPUU

AJ'[FOpI/ITM noz[60pa OTACIIKH MOXHO IIPCIACTAaBUTH 0JI0K-CXeEMOM

nokazaHHo Ha puc.2l, rome Tp, TonT. — COOTBETCTBEHHO pacyeTHOe W

ONTHUMAaJIbHOE BpeMsi peBepOepaiuu.

YBenmuuto - Beruncants . YMmeHblWunTb
nornoueHue - Tp. r nornoueHne
N N
Cnvwkom
Tp.<TonT. Tp.>TonT. TYNKWiA 3an

Puc. 21. Anroputm nogdopa oTAeNIKH HHTepbepa 3aa.

Brruncnenne 3Bykomnornomenusi AoOml. ya0o0HO TPOBOAUTH B TaOIWYHOM
dbopme, Kak TToKazaHo Ha puc 22.

BriunciieHue BpeMeHHu peBepoepaunu B 3a71e

Bpewms peBepOepamnyii 0OBIYHO BBIUUCISIOT Ha HU3KUX (125 T11,) cpeanmx
(500 ru.) u Boicokux (2000rm.) yactorax. Pacyer mpousBoautcs mo ¢opmyie
Diipunara (12), 6onee ToyHO ompenenstomeld TCT. TpW 3HAYCHHUSX CPEIHETO
Koap unmenTa 3BykomoriomnieHus: oonpmux 0,2. PacyeT nemaroT mpu MmoITHOM
3aloJHEHUH 3aj1a 3pUTeNISIMU U JUJIs CiTydasi 3anoiHeHust 75% mecr.



[NocToAHHOE 3BYHONornoweH1e

MeMe | Haumenosan | Bug oTaenoyHoro Matepuana wnu | Mnowags 5| KoadduunesT bl SBYECNOINOWEHIS SEEBHBANSHTHAR NNoWank
n/n g SBYVKONOINOULSIUE KOHCT DY KLMK KB.M 125 ry S00ry | 2000y 125 ry, 500 2000 ry

- (30HA pAHHUX OTPEHEHMI) 104 01 02 02 10 20 20

”&C?T“E'”;‘":“ {NpDEN ClLerm) 100 0.3 0.3 0.3 30 a0 30

(3aHagec) 104 0.3 03 0.3 30 20 30

(30HA PAHHIX DTPEMEHUA]) 100 0.3 3 03 30 30 30

ﬁfe:::e (npoen cushs) 100 0.3 3 0.3 30 30 30

(saHaBec) 100 0.3 03 03 30 30 30

(30Ha paHHIX OTPEXEHNIH) 100 0.3 3 03 20 30 20

38AHAA CTEHE | (MPOEM CLEHL) 100 03 3 0.3 30 30 30

(zaHasec) 100 03 0.3 0.3 30 30 3

(20HA PAHHHX DTPaMEHNA} 100 0,3 0.3 0,3 20 30 20

noTonok (NpOEM CUEHKI) 100 0.3 3 03 30 30 30

(3aHaBecC) 101 0.3 0.3 0.3 30 30 gl

on He 0.3 0.3 03 30 30 30
SAHATHIA 100
CYMMADHAER NNOWaaE NOBEPXHOCTEN B 3ane 1300

[CCTORHHOE SBYKONOMOILEHHE 370 350 220

HEYYTEHHOE SBYKONOIMOWEHUE | U.Uﬁ| U.IJ?.| 002 i 0 0

WTOMD nocrosddoe B gobasodHOE SBYKONOrMOWEHWE 443 380 380

MNepereHHoe 3BYKONOMOLIEHNE

KONU4YEeCTE
o i SEYKONOIMMLEHWE OGHUM KDECTOM 3BYKONOTNOWEHWE KPECHEMN Wk
W kpecen WMW 3IPUTENEM HA YacToTax IPUTENAMI Ha YacToTax
125y 500 ry 2000 ry 125 ry 500 ry 2000 ry
IpUTENN B MArkoM kpecne 100% 601 0,25 04 0,45 150 240 270
SPUTENN B MAMKoM kpecne (75%) 450 0,25 04 0,45 1125 180 2025
Kpecna wMArkoe (23%) 150 015 02 03 225 30 45

Obuwee 2BYKONOIMOWEHHE B 2aNne

MTOrQ 0fuee agyronornoweHne npu 100% zpuTenen 588 620 650

MTOro Ofuee sBYKONOIMDWLEHHE NpW 75% spuTensi 533 550 627 5

Puc.22. [Tpumep tabauis! pacuera I113

__ 0.163xV
So><(p(05)+n><V

rae V — o0beM 3ana B Ky0.M.
¢(a) =—In(l - &) - 3pauenus GpyHKIUM NaHBI IPHIIOKEHUH 2;
So- cymMmapHas miomaab MOBEpXHOCTEH OrpakIeHUH B KB.M.
cpenHuit KOAOPUIIMEHT 3BYKOIOIIOIEeH S BeIuucsercs mo Gopmysie (13)

Ip

(12)

Ao

YT, (13)

IToryonienue 3BykKa BO3YXOM YUMTBIBAIOT TOJBKO HA BBICOKMX yacToTax. [Ipn
3TOM 3Ha4YeHHe KOd(PPUIMEHTa N MPUHUMAIOT U3 MPUIIOKEHUS 1.
BbluncienHble  3Ha4YeHHMs]  CTAHJAPTHONO  BpPEMEHU  peBepOepanuu

CPaBHMBAIOT C ONTUMAJIBHBIMU JJIsI TAHHOTO 3aJa.

Jlnst  cpaBHEHHSI CTpOWUTCS TrpaduK ONTHUMANBHBIX 3HAUYEHUU BpPEMEHH
peBepOepanuu ¢ ydetoM JnonycTuMblX 10%-bix oTkioHeHuil. Ilpu s3TOM
NpUHUMAOT onTuMaibHble 3HaueHus it 2000 rog m 500 ro paBHBIMH.
OntumansHoe BpeMsi peBepOepauuu st 500 T MOXHO oOmNpenensaTh Mo



rpadukam puc.20. 3Havenus ang 125 ru. npuauMaioT Ha 15 - 20% BbIe 10
cpaBaenuto ¢ 500 ru. Ilpumep rpaduka onmTHManbHBIX 3HAUYEHUN BpeMeHH
peBepOeparuu B 3ajie puBeeH Ha puc. 23.

+H0 %

To

]
L LAY o

125 500 LIy

Puc. 23. [Ipumep rpaduka onTuManbHbIX 3HaUCHU N
BpeMeHH peBepOepalu B 3ajie

PacyeTHbie 3HaueHUs BpeMeHHW peBepOepalii B 3ale  JOJDKHBI
COOTBETCTBOBAaTh PEKOMEHIyeMOil 30He ONTHMAaIIbHBIX 3HAYCHU.
IToaGop mapameTpoB MJIaCTHYECKOH 00pPadOTKH MOBEPXHOCTeH B 3a71e

Hns dbopmupoBanus nuddy3HOro 3BYKOBOTO TMOJISI HEOOXOAMMO, YTOOBI
3HaYUTeNbHAsl YaCTh BHYTPEHHUX TTOBEPXHOCTEH OTpaKICHHI B 3aie co3aBana
paccesiHHOe, HEeHalpaBlieHHOEe OTPaKeHHE 3BYKOBBIX BOJH. JTO JIOCTHraeTcs
pacujieHeHHeM TOBEpXHOCTeH OaIKkOHAMHU, rajiepesiMu, MUISICTPaMy, HUIIAMHA |
IPOYMMHU DJIEMEHTaMH. XapakTep pacuJIeHeHUH JOJDKEH COOTBETCTBOBATH
OCHOBHOMY JIMana3oHy 3BYKOBBIX YacTOT B 3ajie, XapaKTepHOMY IUIsl JaHHOTO
tuna 3ana (cMm. Tabnuiy 4). DTo CBSI3aHO C TeM, YTO XOPOIIO PACCEeUBAIOTCS
3BYKOBBIE BOJIHBI, JJINHA KOTOPBIX COOTBETCTBYET pa3MepaM WIeHESHUH.

Taomuua 4
XapaKkTepuCTUKa HCTOUHUKOB 3BYKOB B 3ajlax
HcTounuku JlnanazoH 4acTor B I1I. VYpoBHHU 3ByKa B 0.
3ByKa OT 110 B 1 MeTpe B 10 MeTpax
opaTop 200 4000 70 40
Hpam.aptuct 200 4000 75 45
COJIMCT 100 8000 80 50
Kam.opkecTp 20 20000 80 50
X0p 100 8000 85 60
Cumd.opkectp 20 20000 90 65

Tak, nanpumep, >¢dexkTruBHOE paccenBanue B ooiactu yactoT 200-600 ru
JAr0T OWISCTpbl WUpUHON 1-2 M, rioyoumnoit 0.5-1 m mpu wmare 2-4 M. Ecnu




IMOBEPXHOCTb 3TUX MUICTP IMOABCPIrHYTH I[aHBHefIHleMy pacCH1iI€eHEHUO, TO
MOXXET OBITh JOCTUTHYTO paCC€MBaHHE B HIMPOKOM JJUAIIa30HEC YacCcTOT.

Pexomenayembie mapameTpbl MIacTHYECKOH 00pabOTKM MOBepXHOCTEW B
3aJIaX NPUBEIEHBI HA pUcC. 24.

Yacrora |, I'u
1400- 700- 350-  250- 175- 125
3400 1700 850 600 425 300
200 r = —! 100-200
150 - A ——— 1 75150 i
' HRV.CI /
5100 ~ —of o L b lsn 00 B
S 80 5 T P T 4 40-80 2
20l A e g
g 0] A" 43 30-60 3,
£ 50f 25-50 2
5 A0FPHS 20-40 '
£ sopid o 1530 &
ETE ENERR ENC It I (Rt 1 =
20 L e | 10-20
50 100 150 200 300 400 500

Ileproa unerenns B, cM

il 287 15

- s ] |6 .|
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Puc. 24. ITonGop napaMeTpoB UieHeHHs OrpakAeHU



Jlutepatypa:

. Pexomennauuu no MPOEKTUPOBAHUIO KOHIIEPTHBIX 3aJI0B.:
Mockomapxutektypa:, 2004r.,
CHull 2.08.02-89* OG1iecTBeHHBIE 37JaHUSI K COOPYKEHUSI.

PykoBOJICTBO MO aKyCTHYECKOMY MPOEKTUPOBAHUIO 3aJI0B MHOTOIETIEBOTO
HazHaueHud cpeaneil BMectumoctn. HUMC® INocetposs CCCP. 1981.
HNopnan B.JI., AxycThdeckoe MNpPOEKTUPOBAHUE KOHIIEPTHBIX 3aJI0B U
teatpoB. Ilepes. ¢ anrn. C.A. XomyTtoBa, non pen. JL.M. Makpunenko. M.,
Crpoiinznar, 1986, 170 c., unn,

. Kaueposuu A.H. AkycTtuka 3putenbHoro 3ana.: M.: MckyccTBo: 1968.

. Knyncen Bepu O., ApxuTekTypHasi aKycTuKa., nep. ¢ anri.: uza.5: 2010, -
520 c.

. ApxutektypHas ¢usuka, Obonenckuit H.B., YueOnuk,: M,: Apxutexkrtypa-
C,: 2005, - 448 c.

. IlpoekTrpoBaHue aKyCTUKH 3pUTEIbHBIX 3aJI0B., MeToInuecKue yKa3aHusl.,:
coctaButenb Y uiep E.M.: Kazans,: KUCH: 1980, - 35 c.



[Ipunoxenue 1

3BYKOHOFJ'IOHIEIIOH_II/IG CBOMCTBa MarepualioB,

KOHCTPYKIMI 1 000pyAOBaHMS 3aJI0B

NoNo

Marepunansl 1 KOHCTPYKLIUN

Koadhd.3Bykomornomennst Ha yacToTax:

125 250 500 1000 2000 4000

13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24.
25.

betonnas cTeHa riaakas
HeOKpallleHHast

To ke ¢ )KeJe3HeHUEM
MIOBEPXHOCTH

Mpamop, rpaHuT

Kupnuunas crena
HeokpaleHnHasi, HeolITyKar.

To ke okpalleHHas

To ke omITyKart., C KJIeeBOM OKp.
To xe ¢ MacsTHOW OKpacKoOu
IIITykatypka 1o MeTal. CeTKe
To ke 1o gepeB. odpelieTke
CocHoBas naens Toail. 19 mm
®daHepe MIOTHO HA CTEHE

JICII Tomu.20 MM Ha OTHOCE

oT cteHbl 50 - 150 MM

[TapkeT mo acdanbTy

[TapkeT o naram

JIuHoneym Ha TBepJ0if OCHOBE
Penun no goiatomy nosy

ITon momartelii Ha narax
3acTeKkJIeHHbIe OKHA

ITanens nepes. Tomnmr. 5-10 MM
C Bo3a. npocnoiikoit 50 — 150 mMm
JABIT 4 mm, v = 1000 xr/m3

C Bo3a. npocnoiikoit 50 — 150 mMm
[lanens u3 dhanepsl 4 MM

C otaocoMm 100 Mm

To xxe 8mMm, ¢ otHOCcOM 150 MM
To xxe S5Mm, ¢ otHOCOM 50
[Tnuter [TA/]] 6e3 Bo34.mpoCIoiKu
To ke ¢ Bo3a.mpocioikon SOMM

0,01 0,01 0,02 0,02 0,02 0,03

0,01 0,01 0,02 0,02 0,02 0,02

0,01 0,01 0,01 0,01 0,02 0,01
0,02 0,02 0,04 0,05 0,06 0,06

0,01 0,01 0,02 0,02 0,02 0,02
0,02 0,02 0,02 0,03 0,04 0,04
0,01 0,01 0,02 0,02 0,02 0,02
0,04 0,05 0,06 0,08 0,04 0,06
0,03 0,03 0,03 0,04 0,04 0,04
0,10 0,11 0,06 0,08 0,08 0,11
0,05 0,06 0,06 0,10 0,10 0,10
0,10 0,08 0,05 0,05 0,08 0,10

0,04 0,04 0,07 0,06 0,06 0,07
0,15 0,11 0,10 0,07 0,06 0,07
0,02 0,02 0,03 0,03 0,04 0,04
0,04 0,05 0,07 0,10 0,06 0,08
0,10 0,10 0,10 0,08 0,08 0,09
0,03 0,02 0,15 0,10 0,06 0,04
0,30 0,15 0,06 0,05 0,04 0,04

0,3 0,16 0,08 0,05 0,04 0,08
0,30 0,28 0,18 0,09 0,12 0,20
0,37 0,18 0,10 0,10 0,05 0,09
0,17 0,04 0,14 0,10 0,08 0,08

0,05 0,40 0,40 0,40 0,20 0,10
0,15 0,40 0,40 0,40 0,20 0,10




26.
217.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
4].
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

To ke ¢ Bo3a.mpoca. 100 mm
Boiinok BosocsHo# 25 MM

KoBep mepcTsaHOl Ha BOMJIOYH.
MOJIKJTa/IKe TI0 OETOHY

[Topteepsr x/6 Bec 0,5 kr/M2
[Topteepst mmtomessbie 0,65 kr/m2
Ax.¢pubpomut 35 MM, 300 kr/m3
To e Ha otHOCce 100 MM

[TmuTer ak.MuaBaTHBIE [TA/C
ITnutel Axkmurpan 3030x2cm

To xe B/m 200 Mmm

[TnuTel runc.nepdopup. 26 Mm

C /. 200 mm

®Oubposut 50 MM ¢ B/ 50-100MM
Tkanb 6apxatHas 65 r/mM2
Kunoskpan

[IpoeM clieHbI ¢ AeKOpalUusIMH

KoBep c Boits1.BOpcOM Ha JOIII.MTOTY

Heyutennoe (100) 3ByKOMOTJIOII.

[Tmuter Ecophon (IlIBerus) 6e3 B/m

To e ¢ B/m 200 Mmm

Axk.unuthl «Illymaner-bM»

To xe Ha oTHOCE 50 MM

MJI® Décor Acoustic 750 xr/m3
[Tanenu Mappy (MTanus)

Axk. O6ou Texdecor (Opanmus)
AK.oToNI0K Armstrong

I3 Knauf

To e Ha oTHOCE 50 MM

To xe ¢ MUHBaTOM

SonaSpray (CIIIA) 15 mm

To xe 25 MM

To xe 60 MM

Ak. ITanenu Saundlux 40 mm
Heradesign (ABcTpusi) 50 MM
To xe 200 MM
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[Ipunoxenne 2

3navenus pynkuun @(a) =—In(l1-a)

| 0 |1 J2]3 [4]5]6]7]8]09 |
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0,00
0,10
0,22
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0,69
0,92
1,20
1,61
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0,46
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1,47
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0,65
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1,51
2,12

0,09
0,21
0,34
0,49
0,67
0,89
1,17
1,56
2,21



[Ipunoxenue 3

Coaep:xanue padot

A. IlosicHuTeIbHAA 3aNIHCKA:
BBenenue
Onpeaenenue pazmepoB H ¢popMbl 3a11a
o Pacuér 00béMa 1 cperHEX pazMepoB 3aja
o ['eomerpuueckoe MPOEKTUPOBAHKE 3aJa
o [TlocTpoenwne mpodwis moa, CTeH U MOTOJIKA
o Pacu€r 1 nocTpoeHre CTPYKTYpbl pAaHHUX OTPAXKEHUU
o Onmnpenenenne 30H paHHUX OTPAXKEHUI HA TOBEPXHOCTSIIX
AKycTHYecKHMH pacuyéT 3a/1a
o Omnpenenenue pacy€THOro BpeMeHu pesepoepaunu Tp
o BriOop 3ByKOMmoOrIOLIAIOMIMX MAaTEPUATOB U KOHCTPYKIIHMMA
o Onmnpenenenre pacnojioKeHUsT W IUIOIIAAEH  3BYKOIOIUIOLIAFOIINX
MaTepuaioB
o OrmnpezneneHrue onTUMaIbLHOIO BpeMeHH peBepOepanuu Tont
o KoppekTrupoBka 3ByKOIOIIOLIEHUS TOMELIEHUs
o [IlpoextupoBanue miacTuueckoir 00OpabOTKH MOBEPXHOCTEH
o Jlureparypa
b. I'padpuueckue maTepuabl
o [Iloctpoenue npodus mosa, CTEH U MOTOJKA MOMELIEHUs
o Pa3géprka momemeHuss ¢ u300pakeHHMEM ~ MECT  YCTaHOBKH
3BYKOIIOTJIOLIAIOIIN X MaTEpUAIIOB
o Pa3zpe3 u nian nomernieHus ¢ n3odpaxxeHueM npoduieil (miacTuyeckKon
00pabOTKH) ero MmIocKocTeH
o Kapruna panHux oTpakeHuii 0T moBepXHOCTeH (OrpakaeHui )
o ['paduku pacuéTHOro/onTUMaILHOrO BpeMeHH peBepOepaliu
o Crnenudukanus MaTepuanoB OTAEIKA HHTepbepa



IIpunoxenne 4

3AJTIAHUE
Ha BBIMIOJHEHUE PadoT Mo Kypey
«ApXUTEKTypHas aKyCTHKa»
Crynenrty TPYIIbI

JlaTa BeIauM 3aaHUS
IIpenonasarens

Yacrs 1
Tewma: IlocTpoeHue naaHa ¥ NPOAOJBHOIO pa3pe3a 3pUTENIbHOrO 3ajia
Hasuauenue 3ana

KonugectBo SPUTCIIbCKUX MECT

[Topsinok BbIONIHEHUS paOOThI:

ofpejieieHne mapaMeTpoB CLIeHbI (3CTPaIbI)

pa3MellleHre 3pUTeIbCKUX MECT B IJIaHe

orpejiesieHne XapaKTepHbIX TOUEK BUAUMOCTH

oCTpoeHue MpouIs mosa

ofpejiesieHne MOJ0XKEHUsI UCTOYHUKOB 3ByKa

olpeJieyieHre XapaKTepHbIX TOUEK BOCIPUSATHS 3ByKa
IIOCTPOEHME CTEeH Ha IJIaHe 3ajia

OCTpOeHHEe MPOUIIS OTONKA

olpejiesieHre 30H paHHUX OTPaKEHHH Ha CTeHaX U MOTOJIKE

WX NN R W=

Cocras MMpeaAcCTaBIACMbIX Fpa(bI/I‘-IeCKI/IX N PaCHYCTHBIX MAaTCPUAJIOB:

1. maH 3ajna ¢ pa3MelleHreM 3pUTEILCKIUX MECT U JIMHUSIMH MOCTPOSHUS
cted B MaciTade 1:100

2. TpOIOJIbHBINM pa3pes 3ajla ¢ JUHUSIMH IOCTPOSHHUS T0JIa U MOTOJIKA B

MaciTaoe 1:50 mnm 1:100

pa3BepTKa CTEH C MIOCTPOSHUE 30H PAHHUX OTPaKEHU N

TJIaH TOTOJIKA C TIOCTPOSHUEM 30H PaHHUX OTPaKCHUM

PacdeTsl reomeTpuiecKuX pa3zMepoB U TpeOyeMbIX aKyCTUUSCKIX

XapaKTEPUCTHUK 3alia

6. I'paduku CTpYKTYphl paHHUX OTPKECHUH B 3ajie

wnbhw

®opma mpencTaBieHus rpapuIecKux MaTepruaioB (110 BEIOOPY):

1. Pyunoii uepTexx Ha Oymare hopmata A3
2. Pacnedarka Ha Oymare popmata A3

Cpoxu mipenicTaBieHUs rpaduIecKuX MaTeprualioB U pacueToB




Yactp 2

Tema: Axyctuyeckuil monOop OTAENKM HHTEpbepa 3aja

[TonocHOBOI 117151 BBIOJHEHUS paOOThI SBJISIOTCS pe3yibTaThl YacTy |

[Topsimok BBITTONHEHUS PaOOTHI:

1.
2.
3.

)]

[TonOop Tumna kpecen B 3aie

BBIOOp MaTepHUasioB U MOJICUET IIIONIA/Iel 30H paHHEro OTPaXXKeHUs
BBIOOD MapaMeTpoB U MaTepHUAaJIOB MJIACTHUECKON 00pabOTKH U MOACUET
iomaaei 308 1updy3Horo oTpaxeHus

olpejiesieHre rpaHull, IoJ00p MaTepralloB U MOJCYET IUIoIaaei 30H
3BYKOIOTJIOLICHHUSI

CocraBneHue TaOIMLIbI M pacyeT BpeMEeHH peBepOepaliu B 3aie
[locTpoeHue yacToTHOrO rpauka BpeMeH! peBepOepaly U CpaBHEHUE ¢
ONTUMAaJIbHBIMU 3HAYEHUSIMHU

Pacuer BpeMenu peBepOepanuu mnpousBectd s ciydaeB 75% u 100%

3amoJIHeHHUs 3aJ1a 3puTesissMu Ha yactotax 125 ru, 500 ri u 2000 .

CocraB MpeacTaBIICMbIX FpaCI)I/I‘IeCKI/IX " paCHYCTHBIX MaTCpUAJIOB:

AN

IJIaH 3aJla ¢ yKa3aHueM MaTepHrasioB OoTIes ki B Maciutade 1:100

IJ1aH MOTOJIKA C YKa3aHWeM MaTepualioB OTAeKU B Maciitade 1:100
pa3BepTKa CTeH C YKa3aHHEeM MaTepuajioB OTAeNKU B MaciuTade 1:100
XapaKTepHbIe CEYSHUs CTeH C YKazaHueM pa3MepoB B Maciitade 1:10
TabJmIa pacyeTa BpeMeHU peBepOepaluu

YaCTOTHBIN rpaduK pacyeTHOrO M ONTUMAJILHOT'O0 BpeMEeHHU peBepOepaluu
B 3aJIe

®dopma npencTapieHus rpadhuuecKux MaTepraioB (10 BEIOOPY):

l.
2.

Pyunoit yeprexx Ha Oymare ¢popmara A3
Pacnieyarka Ha Gymare ¢popmarta A3

PacueTsl, Tabnu1ibl, rpaduKu MpeacTaBiIsioTCs B GopMe cOPOIITIOPOBAHHOM

MOSICHUTENIbHOM 3anucku hopmara A4.

Cpok npejncraBiieHus! BEITOJIHEHHON pabOThI




