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W3710KeHbI pe3ysIbTaThl PadOT MO aKyCTHUYECKOMY MPOCKTHPOBAHUIO OTIEPHOTO
teatpa B Camape BMectumocThio B 1100 mect, KOTOpBIA OBUT TOJHOCTHIO
PEKOHCTPYHPOBAH C U3MEHEHUEM, KaK (POPMBI IOMEIICHUS, TaK U €r0 BHyTPEHHEH
ormenku. [lpu mpoBeneHWHM pabOT WMCHOIB30BAICS METOJ KOMITBIOTEPHOTO
aKyCTUYECKOTO  MOJCIMpOBaHUs. [IpUBOIATCS  pe3yibTaThl  aKyCTUYECKHX
U3MEpPEHUH, BBINOJIHEHHBIX B 3aJle IIOCJIE€ 3aBEPILIEHUS PEKOHCTPYKUUHU. AHaIN3
pe3ysbTaTOB W3MEPEHWH, a TaKke IEepPBOHAYAIBHBIE CYOBEKTHBHBIC OT3BIBBI
CBUACTCIILCTBYIOT O XOPOIIEM Ka4YCCTBC 3ByUdHU B 3aJIC.

KiroueBble cnoBa: apXWTEKTypHas aKyCTHKa, ONEPHBIH TeaTp, aKyCTUYECKHE
U3MEpEHUsl.

BBEJEHUE

3manue Teatpa O6p110 mocTpoeHo B 1936-1938 rr. mo npoekrty apxutekropoB H. Tporkoro
n H. KanenenenOorena. Pa3mernieHHoe Ha MEHTPaIbHOM IUIOMIAAM TOPOJa OHO SIBIISACTCS
BOKHOM rpagocTpoutTesibHOM noMuHaHTO Camapsl. [IlepBoHavanbHO 31aHUE TUIAHUPOBAIOCH
s pasMmenieHusa [[Bopua KyiabTypbl. [lo3Hee B €ro HEHTPaJbHOM YacTH PACHOJIONKHUIICA
TeaTrp omepsl U Oanera. PexoHcTpykmus 3maHust Teatpa Havanach B 2006 r. m 3arpoHyia
OOJILIITMHCTBO TTOMEIIEHUH OTPOMHOTO 3/JaHMs, BKJIIOYAash OCHOBHOM 3PUTENBCKUN 3al CO
CIEHMYECKOM YacThi0, Majyl0 CIIEHy M MHOTOYHCIIEHHBIE PENEeTULHOHHBIE MOMEIIEHUS.
Hactosmas myOnukanuss TMOCBALIEHAa  BOMpPOCaM  aKyCTHUECKOTO  MPOEKTHPOBAHUS
MPUMEHUTEIBHO UCKIIIOUUTENBHO K PEKOHCTPYKIIMU OCHOBHOTO 3PUTENBHOTO 3aja, KOTopas
Onuta 3aBepiieHa B aprycte 2010 r.

1. AKYCTUYECKOE PEHIEHME I10 PEKOHCTPVYKIIWU 3AJIA

BbIMONHUTE aKyCTHUYECKHME HW3MEpPEHHsT B 3PUTEIBHOM 3aje Tearpa [JO Hauaia
PEKOHCTPYKIMH B CHJIy psila OpraHM3allMOHHBIX NMPUYMH HE yaanoch. COTpyIHHMKH TeaTpa
OTMEYaJHM, 4YTO MMEJIHCh HAapeKaHUs Ha KOHCTPYKLHIO OpPKECTPOBOM SMBI, a TaKxKe
HaOJII01aJICs 3BYKOBOW «IIpOBa» B CpedHEH yacTu maprepa (B obmactu 8-ro psma kpecedn).
OpHako B 1LEIOM KayecTBO 3ByYaHUs B 3ajie  OLEHHBAJIOCh HMH KaK BIIOJHE
YIOBJIETBOPUTEIbHOE. BaHO MOTYEPKHYTh, YTO PEKOHCTPYKIMS 3aja HOCHIIA TII00ATbHBIN
xapaktep. [Tomenienne yMEeHbIIMIIOCH 110 JJIMHE U 7151 00eCTIeYeHHs 3a/laHHONH BMECTUMOCTH

B 1100 mecT ObUIH 3ampOEKTUPOBAHBI 3 sipyca OaTKOHOB. DaKTHUUYECKH peyb IIIa O CO3JaHUU
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COBEpUICHHO HOBOTO 3aJia, JIUIIb OTPAHUYEHHOIO MO IIWPUHE KOHTYPOM HPOAOJIBHBIX CTEH
paHee CyIIeCTBOBABIIETO TOMELICHHUS.

AKyCTHYECKO€ TMPOEKTUPOBAHHWE 3ajla MPOBOJMUIOCH METOJOM  KOMIIBIOTEPHOTO
MoOJIeJIMpOBaHus. bbljla MOArOTOBIEHAa KOMITbIOTEPHAS MO/I€]b, Ha KOTOPOU aHAaTU3UPOBAIIUCH
pa3IUYHbIE BapUaHThl MJIAHUPOBOUHBIX PEIIEHUH M OTHENIKM BHYTPEHHUX IOBEPXHOCTEH.
Pabora mpoBoauiack B TecHOM KoHTakTe ¢ apxurekropamu (ITKM «Pycuu», r. Camapa),
BBIMOJHSABIIMMH TMPOEKT PEKOHCTPYKIMH 31aHus. Hibke OyZeT M3I0XKeHO OKOHYaTeNbHOE
pelieHre, KOTopoe U ObUIO peain30BaHO MPHU PEKOHCTPYKIUH 3al1a.

Ha puc. 1 nokasan 1uian 3aja B ypoBHE IapTepa ¢ pacCTaHOBKOM Kpecel, a Ha puc. 2 u 3
U30METpUs TOMELIEHUS M MPOJOJBHBIM pa3pe3 COIJacCHO KOMIIBIOTEPHOW aKyCTHYECKOM
monenu. Ha Bcex 3THX pHCyHKax 3all Mmoka3aH 0e3 ciueHndeckoil kopoOku. Kak BumHO, 3ai
uMeeT B 1iane GpopMy OJIM3KYIO K KBaIpaTy. 3pUTENN pasMemaloTcs B TapTepe, CIeAyONIM
3a HUM aMm(uTearpe u Ha Tpex sipycax. [llmpuna, orpaHudeHHass KOHTYPOM CYIIECTBYIOIINX
HECYIUX CTeH, cocraBisieT 24.5m. JlnmuHa moMemieHWs yMEHbIOIWIAch 10 25 M. D10
MO3BOJIJIO CHU3UTh MAaKCUMAaJIbHOE YyJlaJ€HHE 3pUTENEH OT CLEHBI, YTO BECbMa Ba)KHO JUIS
ormepHoro Tearpa. OpkecTpoBas siMa ObUIa TOJHOCTBIO pEKOHCTpyupoBaHa. OHa Oblia
CYILIECTBEHHO PacCUIMpPEHa U BBIIIOJIHEHA C MOJbEMHO-OIYCKHBIM IOJIOM, OTMETKa KOTOPOTO
MOTJIa TOAOMPATHCS AUPKEPOM B  XOAEC PEMETHIMH ONEPHOW TMOCTaHOBKHU. bbiin
IPEyCMOTPEHBI BO3MOKHOCTH MOJbEMA MOJa SMbI /10 YPOBHSI IJIAHILIETA CLIEHBI, a TaKkKe
pa3sMelICHUs] Ha TUTOLIAIH SMbI JOTIOJHUTEIBHBIX KpEceNn Ul 3pUTeNei (Ui pa3IudHbIX

KOHIIEPTHBIX PEKUMOB HCIIOJIb30BAHHS 3a1a).

Puc. 1.

[Tnan 3ana B ypoBHE
naprepa

25000

24540

M. 10. NaHa
AKyCTUKa 3puTenbHoro 3asa CaMapckoro akageMmyeckoro tTeatpa onepbl n 6aneta
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Puc. 2. 3omeTpus 3ana. KommbroTepHas Puc. 3. IIpogonsHbIi pa3pes. KoMibroTepHas
MOJIEb MOJIETb

[Tepexon oT mopTasia K OOKOBBIM CTE€HAM BBINOJHEH C IPUMEHEHHEM KOPOTKUX BBITYKJIBIX
CEKLHUH, CHOCOOCTBYIOIIUX YJIYYIICHHUIO CTPYKTYphl OOKOBBIX OTpa)KeHHH s ciydas
pa3MenIeHus] MCTIOMHUTENS B TiayOuHe creHbl. K OOKOBBIM CcTeHamM B 00JacTH MopTalia
MPUMBIKAIOT JBE CUMMETPHYHBIE IJIOCKHE IUIOUIAKH, KOTOphIE, B YAaCTHOCTH, MOTYT OBITh
UCIIOJIb30BAHBI JIJ1s1 MHBAJIH/IOB-KOSICOUHMKOB (Ha MUIaHE 3ajla Ha KaXI0W U3 ITUX IUIOIIAT0K
NOKa3aHo pasmenieHue 9 3putenbckux mect). [lmockue mapanienbHbie OOKOBBIE CTEHBI 3aJia
pacuJieHSUIMCh CHCTEMOM TOJYKOJOHH M 3JEMEHTaMU JIEMHUHBI. AHAJIOTMYHBIM TMOIXO0A
MCITIOJIb30BaH M Ha 3aJHEW CTeHe, Kak 3a aM(puTeaTpoM, Tak U 3a BCeMH spycamu (CM.
¢dororpaduro Ha puc. 4).

[lo akyctuyeckuM TpeOOBaHUIM
Spycbl  ObUIM  3allPOEKTUPOBAHbI
KOPOTKUMH c HEOOJIBIIIUM
OTHOIIIEHHEM WX TJIyOMHBI K BBICOTE
OTKPBITOTO MPOEMa B IUIOCKOCTH Haj
6apwepamu. [Ipu 3TOM BO Beex sipycax
YHUCTO PSIIOB B OOKOBBIX HACTAX ObLIO
He Oojee NBYX, a B 00jacTu 3agHE
cTeHbl — He Ooiiee vetbipex. Ocoboe
BHUMaHUE OBUIO yjaeleHO Oapbepam
sspycoB. OOpaliieHHbIe B CTOPOHY 3aJia
MOBEPXHOCTU 0apbepoB MpeACTABIISIN
co00il MacCHUBHBIE JIBOSIKOBBIITYKJIbIE
TUIICOBbIE OTJMBKH, MOBEPX KOTOPBIX
pa3Melmancs  JIENHOM ~ OpHaMEHT.

Jannas dbopma OapbepoB

croco0cTBOBasIA TpedyemMomy

Puc. 4. ®dororpadust pparMeHTa CTEHBI 3a11a pactpeneeHuI0 OOKOBBIX 3BYKOBBIX
Ha sApyce OTpPaKECHUM.

M. 0. NaHa
AKyCTUKa 3puTenbHOro 3ana CaMapckoro akageMmyeckoro TeaTpa onepbl n 6aneTa
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[ToTonok 3ana BKJIIOYAJ KpYIJiblid miiadoH, BBIIEICHHBIN MO €ro nepuMeTpy HeOOJIbIINM
nepenagoM OTMETOK M OOpaMJICHHBIH CHCTEMOM JIEKOpaTUBHBIX KeccoHOB. Cama
MOBEPXHOCTh TUIa)oHA C KPYMHON JIIOCTPOM B €ro IEHTPE pacuiieHslach NEKOPAaTUBHBIM
JICTIHBIM pelibe)OM B BHJIE KMHOTOJUCTHKAY, TOKa3aHHBIM Ha ¢ororpaduu (puc. 4).

[Tepexon ot mopraina kK miadoHy ObLI BBIINOJHEH B BUJE BBITYKJIOrO 3BYKOOTPaXAIOIIETO
KOo3bIpbka. Ero mpodwunas, Xopomo BUAHBIM Ha puc. 3, ObUT MOAOOpPaH IO KPHUTEPHIO
o0ecrneyeHns 3pUTeNbCKUX MECT PaHHUMHU MOTOJIOYHBIMH 3BYKOBBIMU OTPAXKEHHUSIMH.

Puc. 4. ®ororpadus nerrpanpHOro miadoHa Ha MOTOJKE

AxycTHyeckre TpeOOBaHUSI K PEKOHCTPYHPOBAHHOMY 3Ty OBLIM THUITUYHBI JUIS OTIEPHBIX
TEaTpoB, PACCUMTAHHBIX Ha OKCIUTyaTanuioo Oe3 3Bykoycwienus [1,2]. Axyctuueckue
W3JTy4aTeId CUCTEMBI 3BYKOYCHUJICHUS, HEOOXOMUMOM JIJIsl CO3JJaHMs 3BYKOBBIX TEaTpPaIbHBIX
3¢ deKTOoB, a TaKkKe M KOHIEPTHBIX M PEUEBBIX PEKUMOB HKCIUTyaTalldH 3ajla BU3YaJIbHO
ObuUIM pa3MeIIeHbl CKpBITHO. M3iydaTenu mpaBoro W JEBOTO (PPOHTANBHBIX KaHAJIOB
pasMeImanuch B HUMIAX TI0 KpasMm TOpTaja 3a aKyCTHUYECKHM NpO3pavyHOH TKaHBIO |
JIEKOPaTUBHOM peIIeTKON. JINHEMHBI MacCUB LIEHTPAJIbHOTO KaHAJa B KOHLEPTHOM pEeXUME
MOJBEIIMBAJICS HAJ| MOPTAJIOM Ha TpOcax, MPOXOAALINX dYepe3 HeOOJIbIINEe OTBEPCTUS B
3BYKOOTpPayKaroIIeM KO3BIPbKE, U YOHpAJICs BO BPEMsI OTIEpPHO-0aJIETHBIX CIIEKTAKIICH.

BosmymiHslii o0beM 3ama Ha 1 3pHTENs COCTaBIs 8 M°, 9TO JIOCTATOYHO JUIS
paccMaTprBaeMoOro OINEPHOTO 3aja M MO3BOJSET HE MPUMEHSTHh B MHTEPhEPE CIICIUAIBHBIX
3BYKOIOTJIOMIAIOIIMX MarepuanoB. [Ipu MpoeKkTHpoBaHMM COTIIACHO peKoMeHnmarmsMm [1, 2]
OBLIT 337]aH ONITUMYM CpeaHeuacToTHOU peBepOeparuu RTocc=1.45...1.60 c. B cooTBeTcTBUI
C 9TUM TpeOoBaHUAM OBLTH MOJOOpaHBI Kpecia M OTIeNKa MOBEepXHOcTed 3ana. boum
BBIOpaHBI TMOJIYMSTKHE Kpeclia ¢ pa3MElICHHMEM MATKOW OOWMBKHM 33/JaHHOW TOJIIMHBI Ha

CUACHHU M Ha CIIMHKC. 38.I[HI/I€ MOBCPXHOCTU CIIMHKH W OTKHIHOI'O CHUIACHUA ObLIH

M. 10. NaHa
AKyCTUKa 3puTenbHoro 3asa CaMapckoro akageMmyeckoro tTeatpa onepbl n 6aneta
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nepeBsiHHBIE. Kpecina MMenw TONHBIE TOMJIOKOTHHKH, HAa BEPTHKAIBHBIX TOBEPXHOCTSIX
KOTOPBIX pa3Melnaigach TOHKas oOuBKa. Ilonm BO Bcex 30HaxX 3aima ObUT MApKETHBIM 0e€3
UCTIOJIB30BaHUsI KOBPOBOTO MOKPBITHA. OTIENKa CTEH M MOTOJIKA ObUIa BBIIOJHEHA B BUJIC
HITYKaTyPHOTO MOKPBITHA U Tunca. Tak Bech OCHOBHOM MOTOJIOK 3aiia ObUI CMOHTHPOBAH U3
MAaCCHBHBIX THIICOBBIX OTJIMBOK. EJIWHCTBEHHBIM HCKIIOYCHHUEM SIBISUTUCH HIDKHHE
MIOBEPXHOCTH TEPEKphITUsl sipycoB. C 1enpl0 oOecredeHns TpedyeMoro HU3KO4acTOTHOTO
3BYKOTIOTJIONICHUSI 37IeCh ObLIa WCIIONb30BaHa OOIIMBKA W3 TUIICOKAPTOHHBIX JIHCTOB B 2
CJIOSl, CMOHTHUPOBAHHAS TI0 CIIEIUAIBHO pa3padOTaHHOMY YacTOMY KapKacy.

2. PE3VJIBTATHI AKYCTUUECKUX U3MEPEHUIA

[Tocne 3aBepriieHUs] pEKOHCTPYKIUH B 3aJie OBUTH TPOBEACHBI aKyCTUYECKHE M3MEPEHHUS.
OHM BBINOJHSIMCH B IyCTOM MOMEUICHWM TPH HAJIWYMK OAeXAbl cueHbl. [lo mpocnbe
3aKa3yhKa M3MEpeHHss OBbUIM BBHINOJHEHBI aBTOPOM JAHHOM CTaTbl W HE3aBHCHUMBIMHU
creruanuctamu  akyctukamMu (OOO «AkycTuueckne Marepuanbi»). B mepBoM ciydae
UCIIONB30Bajach MporpamMma Aisi IMpoBeleHHs akyctuueckux umepenuii EASERA, a Bo
BTOpOM cllyuyae cxoiHas mo HasHaueHuto nporpamma DIRAC. IlpoBeneHHbI aHann3 He
BBISIBWJI CTATUCTUYECKH JIOCTOBEPHBIX pPAa3IMuMil MEXIy NONYyYEHHBIX IBYyMs TpYIIaMu
CIELUAICTOB pe3ysbTaTaMH. [IpuBEeICHHBIE HIKE PE3YJNbTaThl W3MEPEHHH BBITIOIHEHBI
aBTOPOM.

W3mepenus mpoBOAMIKCH TI0 CTaHAapTH30BaHHON Metomuke [3]. Beero 6bu10 BRIOpano 17
TOYEK Ui pasMelleHHs M3MEPUTEIbHOro MUKpopoHa. C yuyeToM CHMMETPHM NOMELICHHS
OTHOCHTEJIBHO MPOJI0JILHOI OCH OHH OBLTH BBIOpAHbI B JIEBOU (€CJIM CMOTPETh U3 MOMEILCHHUS
Ha CICHY) MNOJIOBUHE 3aja. JTH TOYKH, I[OKa3aHHbIC Ha pHC. 6, OXBAThIBald BCE 30HbBI
3pHUTENBCKUI MECT: TapTep, KOPOTKUI aMmduTearpa u Bce TpH spyca.

B  kauectBe WCTOYHHMKa  3BYKa

MIPUMEHSUICS HEHaIpaBJICHHbIE
U3JTydaTesb (momexasmp),
MOCJICIOBATEIbHO pa3MellaeMblii B 3
TOYKaX CIEeHbl. Touyka Sy HaXOIMIOCh
Ha OCH 3aJla Ha aBaHCIICHE Ha yJIaJICHUU
1.8 M oT kpas opkecTpoBoii siMbl. Touka
SH ObUIa cMeleHa OT Hee II0 OCHU B
ryOouHy crueHsl Ha 4.5 M, a Touka S
HaxoJunaachk B OOKOBOM YacTH CIIEHBI B
3.5M oT ocu 3ama u B 3.8 M OT Kpas
ampl. OTMernM, 4TOo  1IOJ00OHOE
pa3MeIlleHHe HM3MEPHUTEIbHBIX  TOUYEK
JUIT MUKpO(OHa M HCTOYHHMKA 3BYKA,

XO0Td U HC PCTIIaMCHTHPOBAHO KAaKHMHU-

aubo  cTaHgapTaMu, HO  SIBISETCA
Puc. 6. Touku pazMenieHuss U3MEPUTEIHHOTO

TPaAWIMOHHBIM TIPH  HMCCIIEAOBAaHUU
MHUKpo¢oHa Ha pparMeHTe BU3yalIM3aIluH 3ajia

AKyCTHYCCKUX CBOMCTB OIICPHBIX

M. 10. NaHa
AKyCTUKa 3puTenbHoro 3asa CaMapckoro akageMmyeckoro tTeatpa onepbl n 6aneta
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teatpoB [2]. B KkauecTBe WCHBITATENPHOTO CHTHAJIA HCIONb30BaJach HU(PPOBBIC
TIOCIICIOBATEIFHOCTH C y3KHM IHHKOM aBTOKOPPESILUOHHOW (YHKIMHU (Tak Ha3bIBacMbIC
IIOCIICIOBATEIFHOCTH MaKCHMalbHOW JUIMHBI). OTKIMKH 3ajla Ha HWCIBITATENIBHBIA CHUTHAI
ObuTH 3anucaHbl s Beex (17x3=51) koMOMHAIMIA TOJIOKECHUI UCTOYHHKA 3BYKa Ha CIICHE U
U3MEPUTEIIFHOTO HEHAIpaBIeHHOTO MukpodoHa B 3ame. B  pesymbrate 00paboTKH
3a(pUKCHPOBAHHBIX MMITYJBCHBIX OKJIMKOB ObUIM TOJYYEHBI JaHHbIE O CTPYKTypax pPaHHUX
3BYKOBBIX OTPXCHUH M KPUTEPUSAX aKyCTHUECKOTO KauecTBa, KOTOpBIE B KpaTKoM ¢opme
OyayT MpHUBEIECHBI HIDKE.

Cpennue no 3ainy 3HadeHus: RT nokasansl B ctpoke 1 Tabn. 1. B cTpoke 2 310l Tabnuist
NPUBENICHBI Pe3yIbTaThl KOPPEKIIMY H3MEPEHHBIX 3HAUCHHU Ha 3allOJTHEHHE 3aa MyOJIuKoi, a
B CTpOKE 3 3aMMCTBOBAaHHBIC U3 aKyCTHYECKOTO MPOEKTa PACUETHHIC 3HAUYEHHS, ITOJTyYCHHBIC
Ha KOMIBIOTEpHOH Mojenu 3aja. OTMETHM, 4YTO B pa3HBIX 30HaX 3PUTEIBCKUX MECT
u3MepeHHbIe 3HaueHns: RT oka3anuck mpakTHYECKN OMHAKOBBIMH.

Tao6un. 1. Bpems pesepoepauun (RT,c). Cpeanue mo 3any 3HaueHusi, okpyrieHnsie 10 0.05 c.

CpCZ[HCFeOMeTpI/IquKI/IG HaCTOTHI OKTaBHBIX IT0JIOC, FH

Ne 125 250 500 1000 2000 4000

1 | RTunocc, ¢. M3MepeHo B mycToMm 3aite 220 | 200 | 195 | 1.85 | 1.70 | 1.45

2 RTocc, ¢. Koppekuus pe3yiabraToB u3MepeHuit 205 1.80 1.70 1.55 1.45 1.95
B IIyCTOM 3aJIe Ha IPUCYTCTBHE 3pUTEIICH

3 RTocc, ¢. PacueTnble 3HaueHus aJ1s 3aj1a € 1.80 1.65 1.55 1.50 1.50 1.30

yOJIMKOH 10 aKyCTHYECKOMY MPOEKTY

Kak BuOHO Ha cpegHMX yacToTax BpeMsl peBepOepaliy 3aroIHEHHOTO IMyONWKON 3ana
coctaBisieT RT~1.55, 94TO COOTBETCTBYET 3a7I0’)KEHHOMY TPH MPOSKTUPOBAHUU ONITUMYMY JIJIs
OTIEPHBIX TEaTPOB COOTBETCTBYIOIIETO 00BheMa. BrITeKaronuii U3 4aCTOTHOM XapaKTepUCTUKHI
BpeMeHHu peepOepanu kputepuid BR Hu3kowacToTHbI Gananc (Bass Ratio) xapakrepusyer
CTeNeHb moabeMa (WM cCraja) YacTOTHOW XapaKTePUCTHUKH BpPEMEHH peBepOepanuu Ha
HHU3KHX 9acToTax u onpexaensercs BoipakenueM BR= (RT125+RT250)/(RTs00tRT1000). To ecth
BR mpeacrasnsier coboit oTHomenne cymmel 3HadeHnii RT B oktaBHbIX monocax 125 ' u
250 't k cymme 3Hauenuid RT B oktaBHBIX monocax 500 I'm m 1000 I'n. Ecniu oOpaTuthes K
CpeldHel 1O 3aJly YacTOTHOH XapaKTepPHCTHKE BpeMeHH peepOepanmu (Tadim. 1), To
OKa3bpIBaeTcs, 4To B mycToM 3ane BRynocc=1.11, a B 3ane ¢ mybmukoit BRocc=1.18. Dto
COOTBETCTBYET pe3yJibTaTaM aKyCTHYECKHX PACUETOB M TEM 3HAYCHUSM, KOTOPBIC JTOJIKHBI
co0ITI01aThCs B ONIEPHBIX TeaTpax [2].

Kpurepuit EDT Bpems pannero 3aryxanus (Early Decay Time) usmepsiercsi aHaIOru4HO
RT c Tem oTiinumem, 4To anmpoKCUMAalKs KPUBOW peBepOepaIliOHHOTO Craja MPOU3BOAUTCS
Ha yuyactke oT O n1b mo —10 nb, rme 3a O gb mpUHAT MakCUMalbHBII YpOBEHb CHUTHajla B
MOMEHT Hayasla peBepOepalnoHHOro mpouecca. OH sBISETCA JOKAJIbHBIM KPUTEPUEM, T.€.
OOBIYHO JIOCTaTOYHO CYIIECTBEHHO MEHSETCS MO IJIOLIAAN 3PUTENbCKUX MecT. M3MepeHHble

3HadeHuss EDT B pa3HBIX 30HaX 3pUTENBCKUX MECT U B CPETHEM I10 3aIy NOKa3aHbl B Ta0MI. 2.

M. 10. NaHa
AKyCTUKa 3puTenbHoro 3asa CaMapckoro akageMmyeckoro tTeatpa onepbl n 6aneta
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[Tonyuennoe B Camapckom omepHoM TeaTpe 3HaueHne EDT Ha cpenHux dacTorax BHOJHE
COOTBETCTBYET BEJIMYMHAM, H3MEPEHHBIM B IyCTHIX OIEPHBIX TeaTpax C XOPOUIMMHU

YCIOBHSIMU CITBIITUMOCTH [2].

Ta6n. 2. EDT, c. Pe3ynbTarsl n3MepeHuii B pa3HbIX 30HAX MECT U B CPEIHEM 10 3Ty

CpenHereoMeTpuIecKie YacTOTHI OKTaBHBIX MOIOC, [l
Ne 125 250 500 1000 2000 4000
1 | [Maptep 211 | 200 | 196 | 185 | 1.74 | 150
2 | Amdureatp 184 | 175 | 1.74 | 157 | 143 | 125
3 | 1-ii apyc 19 | 175 | 175 | 162 | 146 | 121
3 | 2-if apyc 202 | 176 | 1.78 | 160 | 143 | 117
3 | 3-if apyc 200 | 1.74 | 177 | 166 | 152 | 129
4 | B cpennewm 1o 3amy 198 | 180 | 180 | 166 | 152 | 128

B tabmuue 3 B anamormyHOW (opme mokazaHbel pe3ynbraThl u3mepenuid C80 mHpekca
npo3pauHocTu 3Bydanus (Clarity Factor). DToT nokanbHbBIH KpUTEpUN MPEICTABIAET COOOU
JECATUKPATHBIA JIOrapu(M OTHOIICHUS >HEPTUU HMMITYyJILCHOTO OTKIMKa B mepBble 80 mc
1ocjae MpHuxoja MpsMOro 3Byka K sHeprud oT 80 Mc 10 3aTyxaHusi peBepOepariOHHOTO
npornecca. 3aduxcupoBaHHble B CaMapCKOM OIEPHOM TeaTpe Ha CpeIHUX YacToTax
BennurHbl C80 COOTBETCTBYEeT TeM BEIMYMHAM, KOTOpbIE OBUIM TOJYYEHBI B OIEPHBIX
TeaTpax C BBICOKOH aKyCTHYeCKOW pemyTtanued [2] m OnM3KM K pe3yiabTaTaM pacyeTos,

IMMOJTY4YCHHBIX Ha KOMHLIOTepHOfI MOJCIH 3alia.

Ta6n. 3. C80, nb. Pe3ynbrarsl u3MepeHuil B pa3HbIX 30HaX MECT U B CPETHEM 10 3aITy

CpenHereoMeTpuyecKre 9acTOThl OKTaBHBIX 1oJ0c, [
Ne 125 250 500 1000 2000 4000
1 | [Maptep -3.3 -1,0 -0,1 1.2 1.0 2.1
2 | Amdureatp -0.4 1.1 1.2 1.9 2.1 2.2
3 | 1-it spyc 1.2 0.7 0.6 1.8 2.8 3.7
3 | 2-i sapyc 1.1 1.2 1.2 2.6 3.0 4.1
3 | 3-if sapyc -1.3 1.8 1.6 2.0 2.2 3.2
4 | B cpennem 1o 3amy -0.5 1.2 1.2 1.9 2.2 3.1

Kpurepuit G cuna 3Byka (Strength Factor) siBisiercst kpaiiHe Ba)KHBIM B OTIEPHBIX TeaTpax.
[To ompenenenuto G mpencraBiseT co00i pasHOCTh MEXAY YPOBHEM 3BYKOBOTO aBIICHHUS,
U3MEPEHHBIM MpH paboTe Ha CILEHEe HEHANpPaBJICHHOTO HCTOYHHWKA 3BYKa, U YPOBHEM
3BYKOBOTO JIaBJICHUS, KOTOPBIA TOT )K€ MCTOYHUK 3BYKa W Ha TOM )K€ YPOBHE 3BYKOBOU
MOIITHOCTH CO3/1aeT Ha paccTosHuM B 10 M B ycloBHsX CBOOOJHOrO 3ByKOBOro moss. Kak
cienyer w3 Tabm. 4, B cpemHem 1o 3ainy (B okrtaBHbIX mojocax 500 I'm w1000 I'm)
¢ukcupyrores 3Hauenuss Gyip=3.7 1b.
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Ta6um. 4. Gmip, ab u STI. Pe3ynbpTaThl H3MEpEHHI B pa3HBIX 30HAX MECT M B CPEIIHEM I10 3aTy

30Ha MecT [Maptep Awmdurearp | 1-if apyc 2-i1 spyc 3-i1 sipyc BHC(I)) §§;I;M
Gwmip, 1b 5.2 4.0 3.1 3.2 3.1 3.7
STI 0.51 0.52 0.54 0.55 0.54 0.53

DTO HECKOJIBKO BHINIE 3HAYCHHA, KOTOPBIE TPEAYCMATPHBAIUCH B PAMKAX aKyCTHUECKOTO
npoekTa, rae 3amaBanmuch mnpenenbl Guip=+(1-3) n1b. OaHako HEKOTOpOE TMOBBINICHHE
3HadeHni Gyvp CleyeT TPaKTOBaTh KaK IMOJIOKUTEIBHBIN (PAKTOp, T. K. 3TO CIIOCOOCTBYET
YBEIIMYCHUIO TPOMKOCTH 3BYYaHHs, YTO OCOOEHHO BaXXHO B JIOCTaTOYHO KPYITHBIX
MY3BIKQJIBHBIX 3a7ax. ToT ¢axT, uTo obecneueHHple B CaMapCKOM OIEPHOM TeaTpe 3HAYCHHUS
Gmip SBISIOTCS BIIOJIHE TPUEMIIEMBIMH, TIOATBEP)KIACTCS CPaBHEHHEM C 3apyOeKHBIMU
orepaMH C 3aBEIOMO BBICOKOM akyctuueckoi pemytanueii. Tak B London Opera House
3HA4YCHUs CHIIBI 3ByKa cocTaBisitior Gmip=4.5 1b, a B ITapmwkckoit Opera Garnie Gy ip=4.6 n1b
[2]. U3BecTHBI M Apyrre mpUMEpHI OMEPHBIX TEATPOB C MPEKPACHOW aKyCTHKOHM, Y KOTOPBIX
3Hadenust Gyp npesermarot 3.7 1b. Ciemyer OTMETHTB, YTO C TOBBIIIEHUEM BBICOTHI sipyca
3pUTENHHOTO 3aJIa HEe HaOIIOMaeTCsl CHIDKEHHSI TPOMKOCTH W 3HaueHUs Gmip Ha BceX Tpex
spycax MPaKTUIECKH OJTMHAKOBEI.

Kpurepwnii ITDG Bpems 3ama3abIBaHus IEPBOTO HHTEHCHUBHOTO OTPAYKEHHSI OTHOCHUTEILHO
npsimoro 3Byka (Initial-Time-Delay Gap) B onpenenstomnieii cTeneHn 3aBUCUT OT T€OMETPUU
3aJja ¥ OT B3aUMHOTO PACIIOJNIOKEHUS HWCTOYHMKA W TMPHEMHHUKA 3BYKa. OTOT KPUTEPHM
omnpenensieT CyObeKTUBHYIO OIEHKY «OJIM3KOro», «HHTHMHOTO» XapakTepa 3Bydanwus. [lpu
pasmerenur Mukpoona B cepenune maprepa (touka 0 Ha puc. 6), a UCTOYHHMKA 3ByKa B
nonoxernn Sy ITDG=30 mc. B apyrux monoxeHusix UCTOYHHKA W TpueMHHKa 3ByKa ITDG
HE TIPEBBHINIACT ITO 3HAYCHWE, W B OOJBIIMHCTBE Ciiy4aeB coctaBiser 18...25mc, dro
XapaKTEpHO IS ONIEPHBIX T€ATPOB C BBICOKOW aKyCTHYECKOW peryTanuen.

B macrosimiee Bpemsi orieHKa pa300pYMBOCTH B OOJIBITUHCTBE CIy4YaeB IPOBOIUTCS IO
kpureputo STI umuaekc nepemaum peun (Speech Transmission Index), mpeacTaBisSOIIAM
coboit 6e3pazmepHblil KO3 duIeHT, KoTophiii MokeT u3MeHsaThest ot 0 1o 1 [4]. Ilpu sTomM
€ro 3HAYCHUS COOTHOCATCS C CYOBCKTHBHOW OIICHKOW pa300pYMBOCTH PEYH CICAYIOMICH
CTaHJAPTHU30BAHHOW 3aBUCUMOCTBIO:

3nauenns STI | 0.75-1.00 | 0.6-0.75 0.45-0.60 0.30-0.45 0.00-0.30

Paz6opunBocts | Otnmunas | Xopomas | YmoBieTBOpHUTENbHAS ITnoxas Henonycrumo mnoxas

PaccmaTtpuBaeMblil 3a51 He SIBISIETCSl PEUEBBIM, OJHAKO OLIEHKAa Pa300pUYMBOCTH PEYU B
OIIEpHOM TeaTpe MPEACTaBISAETCS ONpaBJaHHONW MPUMEHUTEIBHO K HEOOXOAMMOCTH XOPOIIO
MOHUMATh TEKCT BOKAJbHBIX BBICTYIUIEHUI COJIMCTOB U Xopa. I[loaromy Ha ocHOBaHUM
U3MEPCHHBIX MMITYJIbCHBIX OTKJIMKOB 3aja ObUIM BhIYKMCIICHBI BeaumunHbl ST (Tadmn. 4). Kak
ClelyeT W3 STHX JaHHBIX, 3HadeHus ST| B 3ame Tearpa Majio MEHSIOTCS IO TUTOIIAAN
3pUTEIBCKUX MECT M B cpeaHeM Mo 3ainy coctaBimsiioT STI1=0.53, uyto cooTBeTcTByeT
Y/IOBJIETBOPUTENIbHON pa300pUMBOCTH pedH. 37€Ch, OJHAKO, CIEAYET yUeCTh, YTO KpUTEpUi
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STl ©Opi1 pa3paboTaH Il OIEHKH Pa300pPYMBOCTH PEUYM KaK YHUCTO CEMAHTHYECKOMN
uHdopmanmu. B onepHOM Tearpe MbI BCTpeUacMCsi ¢ BOKAJIM30BAHHOW peubio (ICHHEM),
KOTOpPOE BCErja MMeeT ropaszo 0ojee MEIJIEHHBIA TeMIl, 4YeM OObIYHasl pa3roBOpHAs PEyb.
[Toatomy 3nauenus STI>0.50 xoTs ¢dopMamTbHO M COOTBETCTBYIOT YIOBJIETBOPUTEIHLHOMN
pa300pUYMBOCTH Pa3rOBOPHOM peud, HO 3aBEAOMO OOECHEeUMBAIOT KaK MUHHMYM XOPOUIYIO
MOHSATHOCTH MEHMsI. DTO MOATBEPKAACTCS U CyOBEKTHBHOM OrleHKOU. J[ake B mycTtom 3aie
Camapckoro TeaTpa IEHHUE COIMCTOB U XOpa OKa3bIBAETCS XOPOIIO MOHITHBIM BO BCEX 30HAX
3PUTENICKUX MECT.

W3mepeHHbIe CTPYKTYpbl 3BYKOBBIX OTPaXEHHI HOCAT OJIarONpHUSATHBIA XapakTep C
A0CTAaTOYHBIM KOJIMYCCTBOM pPAHHHUX IIO0JIC3HBIX 3BYKOBBIX OTpEl)KGHPIfI, 06€CH6‘-II/IBaIOIIII/IX
AKyCTHYCCKYIO IMOAACPIKKY 3ajia. Hukakux HexenaTelbHBIX IIO3IHUX OTpa)KeHI/Iﬁ BBICOKOT'O
YPOBHSI, KOTOPbIE€ MOTJIM OBl MPUBECTH K OOPA30BAHUIO CIBIIIUMOTO 3X0, HEe ObUIO BBISIBICHO.
CyOBeKTHBHO 9X0 B 3aJie TeaTpa Takke He mpociymmuBaercsa. Ha puc. 7 u 8 mokasaHsl aBa
nmpuMepa UMITYJIBCHBIX OTKJIMKOB 3ajia, MPCACTABJIICHHBIX B (1)OpMC KPHBBIX OHCPIrUuA-BpCMs

ETC B reuenne nepsbix 250 Mc mocie npuxo/ia mpsiMoro 3ByKa.

BETC Of— . I 3 mETC

3} ] X0 mase

Puc. 7. ETC. McTo4yHMK 3ByKa B TOUKE Sy CILICHBI; Puc. 8. ETC. HcTouHuK 3ByKa B TOUKE Sg CLICHBI;
MHKpO(OH B IIeHTpe nmaptepa (Touxa 0) MHKpO(OH Ha 2-M sipyce (Touka 12)

CyObexkTHBHas OlLlEHKA 3By4YaHHs B 3aJieé IPOBOAMIIACH B XOJI€ MHOTOYACOBOW PENETUIINH,
KOTOpasi COCTosIach IOCJE BBIMOJIHEHHS B 3alie aKyCTHYECKMX H3MepeHui. B penerunumn
y4acCTBOBAJI PACHOJIOKHUBIIHICS B OPKECTPOBON sME CUM(OHHUYECKHI OPKECTp, a TaKkKe
COJMUCTBI M XOp Tearpa. B Xxoxe pemernuuu 3ByYald COJbHBIE M XOPOBBIE OIEPHbBIE
BBICTYIUICHUS, U AUPUKEP UMEN BOZMOKHOCTH ONPOOOBaTh pa3MEIlEHUE OPKECTPa Ha Pa3HBIX
MOJIO’KEHUSAX MOJbEMHO-OITYCKHOTO 10J1a SIMBI.

B nocnenyromux 6ecenax aupu:kep, COIUCTBI ONEPhl, XOPMEUCTEP U APYTUE COTPYAHUKHU
TeaTpa Jajl OYEHb BBICOKYIO OIIEHKY KayecTBY 3By4aHus B 3ayie. COJUCTBI OTMETHIIH, YTO
MEeTh Ha CIEHE JIETKO U HUKaKUX MEIIAIOIIUX aKyCTHYECKUX (DAaKTOPOB THUIIA CIBIIIUMOTO X0
OHM He 3aMeTwid. Bokanu3oBaHHas peub ObUIa XOPOIIO MOHSITHA BO BCEX 30HAX 3ala,
BKJIFOYAs caMmblid BepxXHHU 3-M1 spyc. COTpyAHHMKH TeaTpa 0CO00 OTMETHJIM XOPOIIYIO
MIPO3PAYHOCTh 3BYYaHMSI U ONTUMAJIbHBIN My3bIKaJIbHBIN OalaHc OpKecTpa B M€ U MEBLIOB Ha
cueHe. Pazymeercs, OKOHYATENbHBIA BBIBOJI O BBICOKOM aKyCTHMYECKOM penmyTalud 3aja
MOJKET OBITh CHENIaH TOJBKO IOCJEe HAKOIUJICHHUS OIbITa MPOBEACHUS B HEM MY3bIKaJIbHBIX
cnekrakieil. OT3bIBBI O MEPBBIX MY3bIKaJbHBIX IMOCTAHOBKAX, IMPOBEJCHHBIX B 3ajie B
MPUCYTCTBUH ITyOJIMKH, TAKKE OKA3aJIMCh BeCbMa OJIarONpHUsITHBIMU.
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3AKIIIOYEHUE

Pe3ynbTaThl NPOBEICHHBIX U3MEPEHUI TO3BOJISAIOT CPOPMYIUPOBATH CIEAYIOIINE BBIBOIBI,
KOTOpBbIE MOITBEPHKAAIOTCS IEPBOHAYATIbHON CYObEKTUBHON OLIEHKOM:
e B peKkoHCTpyHUpOBaHHOM 3ajie 00ECIIeYMBAETCS PEKOMEHJOBAHHBIN JJIS1 ONEPHBIX T€aTPOB
ONTUMYM BpPEMEHH peBepOepalyH.
e [Ipo3padyHOCTH 3By4aHMs B 3ajJ€ NIPHU3HAHA XOPOLIEM B COYETAHMM C JOCTATOYHOU
00BEMHOCTBIO 3BYYaHUs, YTO, KaK MPABUIIO, TOBOJIBHO TPYAHO COBMECTUTH.
e [leByeckuil Toj0C XOpOLIO MOHSATEH BO BCEX 30HAX 3PUTENIBCKUX MECT, TPOMKOCTH €T0
3BY4YaHUs J1OCTaTOYHA.
e Jlocturaercs ONTHMAJBHBIA MY3bIKaJbHBI OalaHC OpKecTpa W BOKAJIWUCTOB, YTO B
3HAQYUTEJIBHOM CTEIIEHH OIPEACNACTCS BO3MOXKHOCTBIO PETrYJIMPOBAaTh OTMETKY II0JIA MBI
COTJIACHO TPEOOBAHUIM TUPHIKEpPa.
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