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1. APXUTEKTYPHAA AKYCTHUKA

B pamkax naHHOW pabOThI IOCTPOCHA KOMIIBIOTEPHAST MOJICNIb KHHO3aJIa U PEIOKEHA ero
aKyctuueckas o0paboTka, oOecreuynBaromas pPEeKOMEHIyeMbIe Ui COBPEMEHHOTO KHHOTeaTpa
AKyCTHUYECKHE MapaMeTpHl.

1.1. PaccyuThIBaeMble aKyCTU4YE€CKHUe NapaMeTphbl

[Ipy KOMIBIOTEPHOM MOJEIUPOBAHUM JAIOTCS KOJWYECTBEHHBIEC OIICHKU CJIEAYIOIIUM
napaMmeTpam.

1.1.1. Bpems peBepGepanyuu

[Tocne BBIKIIIOYEHUS] MCTOYHHMKA 3BYKa MPOIECC €ro OCIaOJIeHUs B MMOMEIICHHH 3aHUMAeT
ompeneneHHoe Bpems. CTaHIapTHBRIM BpEeMEHEM peBepOepalii, WIH TPOCTO, BpPEMEHEM
peBepOepanyy Ha3bIBAIOT BPEMs, B TE€YEHHE KOTOPOTo 3BYKOBOE JaBlieHne yMeHbmaercs 10 1/1000
NIEpPBOHAYAJILHOTO 3HAYEHUs, T.€. 10 ypoBHS —60 nb.

OnrumanbHOE 3HAUCHHE BPEMEHHU peBepOepaliii 3aBUCHT OT 00beMa M Ha3HAYCHUS 3aJa.

1.1.2. CTpyKTypa paHHUX OTPpaKeHHH

Ha npsmoli 3ByK, pacnpOCTPaHSIOIIMICS HENOCPEACTBEHHO OT HCTOYHUKA 3BYKa,
HAKJIa/IbIBAIOTCS 3BYKOBBIE OTPAYKEHUS, B IEPBYIO OUEPE/lb, OJHOKPATHBIE OTPAXKEHUS OT IOTOJIKA U
00KOBBIX cTeH. Eciin B HEMoOCpeICTBEHHOM OJIM30CTH K CIIYIIATEN0 HaXOAUTCS 3BYKOOTpaXKaroIas
MOBEPXHOCTh, TO BCJEA 3a NPSAMBIM 3BYKOM C HEOOJBIIMM 3amna3fblBaHUEM IPUAET CHIIbBHOE
oTpaxkeHHe. B a3ToM ciyyae uHTepdepeHIUs MpsIMOro M OTPAKEHHOTO 3BYKa HPOSIBUTCA
TeMOpaJIbHBIMU HCKaK€HUSMHU 3By4daHus (3¢dext rpedenuaroro ¢unbtpa). YToOB M30€kKaTh
NOJOOHBIX HEMPUATHOCTEH, HEOOXOAMMO UCKIIOUUTh B CIYIIATEIbCKONW 30HE MOSIBIICHHE CHIIBHBIX
paHHUX oTpaxxeHH (B uHTEepBaje 1o 10-15 Mc mocne npsMoro 3Byka).

1.2. MeToAMKa KOMIILIOTEPHOI'0 MO E/IMPOBAaHUA

JUis KOMIOBIOTEPHOIO aHajlu3a 3aja B MPOrpaMMy KOMITBIOTEPHOTO MOJETUPOBAHUS
BBOJSTCSI T€OMETPUYECKUE U aKyCTHUECKHE MapaMeTphl YIPOIIEHHON MOJENM 3alla; YNpOLIEHUE
CBSI3aHO C YMEHBIICHHEM YHCJIa MEJIKMX MOBEPXHOCTEH, OMUCHIBAIOIINX 3aJl, TOCKOJBKY OOJIBIIOE
KOJIMYECTBO IIOBEPXHOCTEW MPUBOAUT K YBEIMUEHHUIO pPAcue€THOTO BpPEMEHHM, HE JaBasd
CYILIIECTBEHHOTO YTOYHEHHUS pe3yiabTaToB. OCHOBHOE BHHMMAHME YAESETCS PACUETy 4YaCTOTHOMN
XapaKkTEepUCTHKH BpeMeHU peBepOeparuu. [Ipy OTKIOHEHHMM 4YaCTOTHOM XapaKTEpUCTHKH OT
PEKOMEHIyeMbIX 3HAUEHHUH MPOBOJUTCS IlIeJICHANpPaBICHHOE HM3MEHEHHE OO0pabOTKHM HEKOTOPBIX
MOBEPXHOCTEH,  IOKAa YACTOTHas XapaKTepPUCTHKAa BPEMEHH peBepOepali He JOCTHTHET
ONTUMAJIbHBIX 3HAUECHUH.

IIpy  AOCTWXKEHMM IKeJTaeMbIX pEe3yJbTaTOB  BBIPAOATHIBAIOTCS  MPEIUIOKEHUS IO
aKyCcTH4eCcKoil 00paboTKe, BKIIIOYAIOIINE TUI U KOHCTPYKIIMIO MCIIOJIb3YEMOTO 3BYKOIIOTJIOTUTENS,
a Takxke OOLIyI0 €ro IUIOImIaJb M BO3MOXHBIE BapHaHThl pa3MelleHus. Jleraaum moryt ObITh
YTOYHEHBI IPU PabOTE ¢ APXUTEKTOPOM WM JH3AHEPOM.



1.3. KoMnbloTepHOE MO/ e/ IMPOBaHNE APXUTEKTYPHOM aKyCTUKHU

EcrecTBeHHas akyCTHKa 3ajla B 3HAUUTEIIBHOM MEpe OINpelessieT KauecTBO 3BydaHus. [
KMHO3aJla B&)KHO HE TOJIbKO ONTHUMAaJIbHOE BpeMsl peBepOepaluu, HO M ONTUMallbHasg CTPYKTypa
PaHHUX OTPAKEHUH.

1.3.1. AKycTuueckue Tpe6oBaHUA K IOMeEIeHUI0

O6bem 3ama - okono 150 m3. OnrtumanbHOe BpeMs peBepOepamuu i JIeMOHCTpaIuu
COBPEMEHHBIX (PHIIBMOB B 3aje Takoro o0bema cornacHo TpedoBanusiM THX — okono 0.25 ¢. Ha
HU3KHUX YacTOTaX BO3MOXKHO HEKOTOpBIC YBEJIWYCHHE BpPEMEHHM peBepOepalii, Ha BBICOKUX
4acToTax JIOMYCKAeTCsl CHIDKEHHE BPEMEHHU peBepOepari.

1.3.2. Pe3yjbTaThl KOMIBIOTEPHOI'0 MOAE/JIUPOBAHUA

Pacuer akycTHYecKMX XapaKTEpPHUCTHK 3ajla MPOBOJIWICA C TIOMOIIbIO KOMIBIOTEPHOU
pOrpaMMbl MOJIETTUPOBaHUs aKycTUKH nomemienuid EASE 4.3. I'eomerpuueckue mapaMmerpsl 3aia
B3STHI U3 YepTexeit 3ana. [loctpoenHast Moienb 3ana n3obpaxena Ha puc. 1.1 - 1.8.

Axyctudeckass 00pabOTKa pacCYMTHIBACTCS UCXOJS M3 pa3MEIICHUS] TPOMKOTOBOPHUTENICH B
3asie. OcHOBHasi 3aJada aKyCTUYeCKOW 00paboTku — 00€CneunuTh ONTUMAIbHOE BpeMs
peBepOepalry ¥ OJHOBPEMEHHO ONTUMAIBHYIO CTPYKTYPY PAaHHHX OTPaXKCHUH 3BYKa.
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3D Perspective:
(6] EASE 4.3 / RorKiwio / 25.03.2011 15:45:47 / AD! Indin

Puc. 1.1. M3oMeTpusi MoJe/IM KHHO3aJ1a
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Puc. 1.2. ITIpogosbHBIA pa3pe3 MoaedTd KHHO3a/a; KUPHbBIMHU JIMHUSIMH BbIJ€JI€HA M0JIOCA CTEHHOT0 IIMPOKO-
MOJIOCHOTO 3BYKONOTIOTHTEJIst

' : D Persphetive
(6] EASE 4.3 / RorKuwio / 25.03.2011 16:23:36 / AD! Indin

Puc. 1.3. IonepeuHblii pa3pe3 MoJelu KHHO32Ja; KUPHbIMH JUHHMAMHU BbIeJIeHA M0JI0CA IHPOKONOJI0CHOIO
3BYKOIOIJIOTUTEJIA HA 3a/IHel CTeHe, LIPUXOBBIMHU - HA NMepeaHeil (3a3KpaHHOoM) cTeHe
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' ' 3D Perspective
() EASE 4.3 / llordKuwo /25032011 16:33:36 / AD! Indiin

Puc. 1.4. IInan MOA€/IM KHHO03AaJ1a; KUPHBIMU JIMHUSAAMU BBIICJICH YYACTOK INHPOKOIIOJOCHOI0 NMOTOJOYHOIO
3BYKOIOIJIOTUTEJIA

Jlnst 5TOoro Ha OOKOBBIX CTEHAX Ha YpPOBHE OT MOJa JI0 BBICOTHI 1.2 M (BKJIIOYAsk HUXKHIOKO
4yacTh BXOJHOM JBEPH) pa3MEIaeTCs 0J10Cca 3BYKONOTTIOTUTENS (BbIIENIEHA KUPHBIMU JIMHUSAMU Ha
puc. 1.2) s HeWTpanu3aluM BPEIHBIX PAHHUX OTPaXEHUH OT OOKOBOW CTEHBI, a TaKXKe I
MCKJTIOYEHMSI TIOPXAIOLIET0 3X0 OT pabOThl CTEHHBIX TPOMKOTOBOPHUTENEH.

JUia  HeWTpanu3auuu HU3KOYACTOTHBIX  OTPAKEHUH OT 3adKpaHHOM CTEHBI 34
IpeaoyiiaraeMbIMU  (DPOHTAIBHBIMM ~ TPOMKOTOBOPHUTENIIMA ~ pa3MEIIaeTcs]  HIMPOKOMOJIOCHBII
3BYKOIIOTJIOTUTENb (BBIICICH IITPUXOBBIMU KUPHBIMHU JTMHUSIMHU Ha puc. 1.3).

Jls ocnabiieHusl paHHUX OTPaKEHWM OT 3a/lHEH CTEHBI HAa €€ BEPXHEW 4acTH pa3MelaeTcs
IIUPOKOIIOIOCHBIH 3BYKOMOTJIOTHTENb (BBIICIICH CILIOIIHBIMU KUPHBIMHU JTMHUSIMH Ha puc. 1.3).

JUis WCKIIIOYEHUS CUJIbHBIX DPAHHUX OTPAKEHHUH OT TOTOJIKA ILIEHTpalibHas €ro 4acTh
001M1I0BBIBAaETCS 3PPEKTUBHBIM MIMPOKOMOIOCHBIM 3BYKOMOITIOTUTENEM (OH BBIAETICH >KUPHBIMH
JUHUSAMHE Ha puc. 1.4).

Jns ocnaGneHuss BpeNHBIX Ui TMEPeAHEro psaa OTpaXeHUH 3ByKa (POHTAIBHBIX
TPOMKOTOBOPHUTENIEH OT TMOJla 3CTpaabl  €ro HEOOXOUMO  TOKPBITh  3(PPEKTUBHBIM
3BYKOIIOTJIOTUTEIIEM.

JIONOJTHUTENBHOE HU3KOYACTOTHOE 3BYKOIOIVIONIEHHE OOECHeunBaeTCs HU3KOYACTOTHBIM
3BYKOIIOTJIOTUTENIEM Ha CTE€HAX, a TAaKK€ HU3KOYACTOTHOW aKyCTHYECKOW IJIMTOM B 3aJHEM 4acTh
HOTOJIKA.

OxHa Ha 3a7iHel CTeHe 3aHaBelINBaOTCs IUIOTHOM TKaHbIo (Hampumep, 6apxar).

CornacHo TEXHMYECKOMY 3aJaHHMIO pacueT 3BYKOM3OJSIMU He mnposoauics. OmHako
CTaHJapTHasE 3BYKOM3OJAIMOHHas oOnuuoBka u3 oanoro jiucra ['KJI ¢ orHocom 100 mm,
3aM0JIHEHHBIM MMHBATOM, BCE K€ BBOJAMUTCSA, TOCKOJBKY 3Ta KOHCTPYKIIHS 00J1aJaeT HEOOXOAUMbIM
3BYKOIIOTJIOIIEHUEM HU3KUX YacTOT.



(cIEASE 4.3 / lomkuro /28032011 3:47:00 / ADI Indin

Puc. 1.5. Bueminuii Bua MoaeJ1u KMHO3aJ1a

WTtak, s 3ama mpeuiaraetes Cieayromas akycTuueckas oopadoTka (TOpsSAKOBEI HOMEp
COIJIaCOBaH C HOMEPOM MOBEpXHOCTH Ha puc. 1.6 u 1.7).

1. Iox 3ana:
- JKeCTKMH MaTepual (Harpumep, HapKer).

2. Tloa acTpanbi:
- obOpemeTka BeicoTOU 140 MM, 310 THCHHAsE MUHBATOM;

- nephopupoBaHHBINA METAIUTMUECKUN JTHCT (TuTomaas nepdopammii 50%);
- KOBep.

3. HIupoKomoIOCHBINH 3BYKONOIJOTHTEIb B HH)KHEH 4YacTH mepeaHei (3adKpaHHOI)
CTeHbl 32 (POHTAJBLHBIMH TIPOMKOrosopurejasiMu (or moaa ao 1.2 M) oOmen
miomaapio 5 m? (puc. 1.8):

- 3BYKOM3OJISIMOHHAs 00JIMIIOBKA;
- BO3aymHbIH 3a30p 100 MM;
- akycruyeckas ruiuta Ecophon Super G Plus Tonmusoii 40 M.

4. IIupOKONMOJOCHBIH 3BYKONOIVIOTHTE]Ib B HM)KHell 4acTH OOKOBBIX CTeH (OT moJia
10 BbICOTHI 1.2 M) 0011eit miomaanio 13 m? (puc. 1.9):
- 3BYKOM3OJISIMOHHAs 00JIMIIOBKA;
- BO3IYIIHBIH 3a30p 50 MMm;
- akycrudeckas mmra Ecophon Super G Plus tommunoii 40 M.



0 D! Indin

Puc. 1.6. Bujg ot 3aaHeii cTeHbl B MOJAEJIH KMHO3aJ1a

(eI Es oK dlin

Puc. 1.7. Bun ot 3cTpajabl B Mo/ieJ I KHHO3aJ1a
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1 - crena;

2 — MHUHIUINTA;

3 — omun caoii I'KJI;

4 — BO3AYLIHBIN 3a30p.
5— akycruueckasi JIuTa;

Puc. 1.8. BeprukajabHbIii pa3pe3 3a3KpaHHOl MePEropoaKu co 3BYKOM30JISIHEll H MIHPOKOMOJOCHBIM
3ByKomnorJjoruresiem (3)
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1 - crena;

2 — MUHIUIHTA;

3—- I'KJI;

4 — BO3AYLIHBIIi 3230p.

5 — akycTrHyeckasi IINTA.

Puc. 1.9. BeprukajabHblii pa3pe3 HUKHel 4acTH GOKOBBIX MePEropoaoK €O 3BYKOM30JIsiueld n
LIMPOKOMOJIOCHBIM 3BYKONOTJIOTUTeNNeM (4); Ha IBepH TOJbKO MO3HINHA 4 U 5
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IIMpoKONMOJIOCHBIN 3BYKONOIJIOTHTENb HA BepXHeH 4YacTH KPUMBOJIUHEHHON 3aJHel
cTeHbl (BbIle 0TMETKH 1.25 M oT moJ1a) o0meii miiomaapbo 13 m?:
- BO3IYIIHBIH 3a30p 50 MMm;
- akycruueckas mmrta Ecophon Super G Plus tommmnoit 40 M.

. HU3K04acTOTHBIN NMOTJIOTUTEIb HA NepeaHeil 1 00KOBBIX CTeHAX 00uIel MI0maAbIo

38 m? (puc. 1.10):
3BYKOM3O0JISIITUOHHAS OO0JIUIIOBKA,
pemietka u3 6pyca riryouHou 80 mwm;
MuHIUIMTa POkBYNn Akyctrk baTtTc, 3akiaapiBacMas B SUCHUKY;
JamuHupoBaHHasg (anepa 6 mm (600 kr/m?) nim tBepaas JABIT 4 mm (800 kr/m?).

IIpumeyaHue K NyHKTY 6.

1. MuUHEMAJBHBIA pa3Mep A4eiikH He JOJKeH ObITh MeHblIe S00 MM, MaKCHMANBHBIH — He
6oabme 1200 MM (onTuMabHBIe pasMepsl - 600x1000 mm).

2. Ilnomans syeiiku He 101KHA ObITH MeHee 0.4 M.

3. Heo0xoaqumo o0ecnie4nTh 3aMKHYTOCTh BO3YLIHOI0 00beMa B s4eiike, 1/ Yero:
- FepMETH3HPOBATH YIJIOBbIC COCIMHEHUS OPYCheB;
- Opychbsl IPUKPEILIATH B 3BYKOU30JIHPYIOLIeH 00JMII0BKEe Yepe3 YINIOTHUTEIbHYIO JICHTY;
- na”eab u3 ¢panepsl niu JABII npukpemyIsaTh Kk siueiikam yepe3 YIVIOTHUTEIbHYIO JICHTY.
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1125 86
198.5
1 - crena;
2 — MUHILINTA;
3- T'KJI;

4 — namMuHUpoBaHHas ¢aHepa.

Puc. 1.10. BeprukaabHblii pa3pe3 BepXHeii 4acTH GOKOBBIX MePEropoaoK €0 3BYKON30JIsIUel U

7

HH3KO0YACTOTHBIM 3ByKONOrIoTHTeNIeM (6)

. lleHTpasbHast YacTh NOTOJIKA 00Ieli miomanbo 10 m? (puc. 1.11):
HEePeKPHITHE;
Kapkac O(QHUCHOTO TMOTOJIKA C HampaBistomuMu 1o sueku 600x600 MM ¢ HIDKHUM
kpaeMm Ha 100 MM HMKE IEPEKPBITHS;
B siueiikax akyctuueckas murta Ecophon Sombra A/alpha tommmaoit 20 M.
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120
100

1 — skes1e300eTOHHAS NJINTA MEPEKPBITHSA;
2 — BO3IYUIHBIIi 3230p
3 — akycTH4eckas IJIMTA.

Puc. 1.11. BeprukaasHbIii pa3pe3 nepexkphITUsS HAJ KHHO32JI0M € 3BYKOINOTJIOTHTEIeM

8. 3aiHsist YacTh MOTOJIKA 001el miaomaabio 12.5 m (puc. 1.11):

- IIEpEeKpBITHUE;

- Kapkac Oo(HCHOro MOTOJKAa C HampapIsomuMu 1o sueidku 600x600 MM ¢ HIDKHHM
kpaeMm Ha 100 MM HMKE IEPEKPBITHS;

- Bsueiikax akycrudeckas mta Ecophon Sombra A-bass.

9. Ilepudepuyeckas 4acTh MOTOJIKA:
- TIEpEKpBITHE.

10. OxHa Ha 3aaHeii cTeHe:
- 3aHaBec ¢ MOBEPXHOCTHOM MmIoTHOCTHIO 400-500 r/m? (Oapxar).

PaccunranHas mpu 3Toil akycTHUeckod 0OpabOTKe 4acTOTHAs XapaKTepUCTHKAa BPEMEHM
peBepOepanuu 3ana npuBeneHa Ha puc. 1.12 (romybasi kpuBas) BMeCTe C JOMaHBIMH JIMHUSMH,
o0o3HavaromuMu Jonycku. Kak BHIHO M3 pUCYHKA, Pe3yJbTaThl pacueTa BIIOJHE COTIIACYIOTCS C
PEKOMEH/1yeMbIMH 3HAYSHHUSIMHU.

Pacyersl MMIyNbCHBIX peakuuid Mpu paboTe UCTOYHHMKA 3BYKa, MOMELIEHHOIO Ha MECTE
HAaXOX/IEHHUS IIEHTPAIBHOTO M OOKOBOTO ()POHTAIBHBIX TPOMKOTOBOPHTENEH, TOKa3al, 4YTO
oTpakeHHs B MHTepBajie Jo 10 MC OTHOCHTEIIBHO NPSIMOTO 3BYKa MPU BHIOPAHHOW aKyCTHYECCKOM
00paboTKe UMEIOT JJOCTATOYHO HU3KUNA YPOBEHb.



Froject
Hall :

WeErsiom

G eometng

A orakano

A b=orption

T owvar

BT desired :
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ESASE Towen

2544 =

kdean Free Fath

Room Surface : 276 B2 m™? g Sbhs Area 24 .94 m? Lenath 2.1Em
wAolume 149 48 m™? Seeg. Abs. Coasff - o= Times 001 =
Ewring Rewverberation [TH>= T alerance] Barmd BTirne [=]
0.51s
100 H= 0.3
126 H= 0.27
0,45 -
# 160 H= 0.27
200 H= 0.26
0 41 -
= 250 H= 025
315 H= 0.25
o 0.385 400 H= 0.25
500 H= 0,24
0315 530 H= 0,24
200 Hz 0.24
0255 1000 H= 0.24
1250 H= 0.24
.20 1500 H= 0,25
s Z000 H= 0.25
0.155 2500 H= 025
2150 H= 0.25
9.1 05 4000 H= 026
S000 H= 0.26
9.055 5300 H= 026
000 Hz= 0.25
0.00s
B2 125 250 s00 1000 2000 4000 sooo 16000 10000 H= 0.=24
Fim H=

(=] EASE 4.2 A DormaFkno A 2803220101 15:01:29 A A0 Tndlin

Puc. 1.12. PaccunTaHHasi 4YaCTOTHASI XapaKTePUCTHKA BpeMeHHU peBepdepannn (roxydasi KpuBasi); JOMaHbIe
JIMHUH OTPAHUYUBAIOT AMANA30H ONTHMAJIbHBIX 3HAYEHHIT

1.4. BeiBOJ,

Kak moka3aino KOMIBIOTEpHOE MOJEIMPOBAHUE 3ald, €r0 aKyCTUYECKHE MapaMmeTpbl IpHU
peanu3anuy  MPEUIOKEHHON aKyCTUYeCKOW O0OpabOTKHM ONTHUMAJIbHBI IS
MHOT'OKaHaJIbHOTO KHUHO.

COBPEMEHHOTO



13

2. 3JIEKTPOAKYCTHKA

2.1. PaccuuTbiBaemMbie JJIEKTPOAKYCTHYECKHE IapaMeTpPbl

[Ipy KOMIBIOTEPHOM MOJICTUPOBAHUM JIAIOTCS KOJUYECTBEHHBIC OILICHKU CJEAYIOIIUM
napaMmeTpam.

2.1.1. YpoBeHb 3BYKOBOI'0 AaBJIeHUA M1 HEpaBHOMEPHOCTh YPOBHSA

VYpoBeHb 3BYKOBOT'O JIaBJICHHS OLIEHUBAETCS Kak JiorapupMuieckas Mepa OTHOCHTEIHHOM
BEJIMYMHBI 3BYKOBOT'O JIaBJICHUS. YPOBEHb MPSIMOro (HE MOABEPILIerocs OTPakeHUsIM) 3ByKa JUIs
OOBIYHBIX MCTOYHHKOB 3BYKa ociabisiercs Ha 6 1b 1pu yIBOCHWU PACCTOSHUS, YTO MPUBOAMT K
00/bIIOH HEPaBHOMEPHOCTH YPOBHS 10 30HE O3ByuuBaHMs. lIpu NpoeKTUpOBaHMM 3BYKOBOM
CUCTEMBI 3Ta HEPAaBHOMEPHOCTbH JOJKHA OBITh B 3HAUUTEIBHON MEpEe CKOMIIEHCHPOBAHA Pa3yMHbBIM
BbIOOPOM I'POMKOTOBOPUTENEH U UX Pa3MELICHUEM.

Ha mnpsamol 3ByK, pacHpOCTPaHSAIOLIMICSA HENOCPEACTBEHHO OT HWCTOYHHMKA 3BYKAa,
HaKJIaJbIBAIOTCS 3BYKOBBIE OTPAXKEHMs OT OIPAaHMUYMBAIOIIMX IOMEIlEHUE MOoBepXHOcTe. Bonmzu
UCTOYHHKA Tpeo0IagaeT IpsMoid 3BYK, B TNTyOMHE MOMENICHUSI OTHOCUTENFHBIA BEC OTPAKEHHOTO
(peBepOepallMOHHOI0)  3ByKa MpeoOsafiaeT, 4YTO MNPUBOJUT K CYIIECTBEHHO MEHbIIEH
HEpaBHOMEPHOCTHU 00111ero (MPsMOM + peBepOepallMOHHBIN) 3BYKA.

WNHCcTpyMEHTAIBHO OLICHKA YPOBHS 3BYKOBOI'O JaBJICHHS B €CTECTBEHHBIX YCIOBHAX
IPOU3BOUTCS 10 001eMy 3ByKy. [loaTromy pa3syMHO 3aaBaTh TpeOOBaHUS U IIPOBOAUTH PACUET B
MOJI€JI UMEHHO 3TOH BEJINYUHBI.

Uro kacaeTcsi HEpaBHOMEPHOCTHU YpPOBHS, TO €€ Ba)KHO OLIEHUBATh JJISl MPSIMOIO 3BYKa,
IIOCKOJIBKY Ka4eCTBO 3BYYaHHs BO MHOIOM ONPENENAETCS  MMEHHO INPSAMBIM 3BYKOM, U
HEPAaBHOMEPHOCThH YPOBHSI MPSMOTO 3ByKa MOJIpa3yMeBaeT HEPABHOMEPHOCTh €0 CIEKTPA.

Heckonbko nHas cuTyanus Ha HU3KHUX 4acToTax. [ pOMKOrOBOpHTENM HAa HU3KMX 4acTOTAaX
UMEIOT B OO0IIEM cilydyae HIapOBYIO HANpaBICHHOCTh HM3JIY4YEHMs, TaK 4TO OCial0JeHHE YpOBHS
OpsSMOro 3ByKa C YAaJ€HHEM OT IPOMKOTOBOPUTENIE HE MOXET ObITh CKOMIIEHCUPOBAHO (Kak B
Cllydae HalpaBJi€HHbIX H3iydaresneil) ero opueHrtanueil. IlosToMy HEpaBHOMEPHOCTH MPSIMOTO
3BYKa ONpEeNsieTcs OTHOLIEHHEM pacCTOSHUN 10 JalbHEro M ONMXKHEro ciymaress, KOTOpoe
MOJKET OBITh 3HAUMTENbHBIM. Brpodem, Haml ciyX HE JIOKAIM3yeT HHU3KOYAaCTOTHBIE 3BYKH, U B
YaCTOTHOM CHEKTpPE 3BYYaHUs HM3KOUYACTOTHAs COCTaBJIIOIAsi oOpazyeTcs B OoJbllel CTerneHH
o0uIMM, 4eM MpsiMbIM, 3ByKOM. [103TOMy HEpaBHOMEPHOCTb MPSIMOI0 HHU3KOYAaCTOTHOTO 3ByKa HE
uMeeT OOJBIIOrO 3HAYEHUS.

2.1.2.9HepreTudecKkue UHHAEKCHI

DHEPreTUYEeCKUe WHJCKChl YKa3bIBAlOT HA BEIIMYMHY OTHOCHUTEIBHOW SHEPruM Ha
HaYaJIbHOM Y4acTKE UMITYJIbCHOTO OTKJIMKA TOMEIIECHHUS.

Nunekc yetkoctu ¢50 — 310 jmorapudmudeckass Mepa OTHOIICHHS YHEPTUH HA HAYAJIbHOM
yuactke (50 MC) K OCTaJlbHOM 3HEPrHMM UMITYJILCHOTO OTKIMKA. OnTuManbHOe 3HaueHue c50 st
peun — 6osee 0 n1b. IHeKkc 4eTKOCTH TECHO CBA3aH C pa300PUMBOCTHIO PEUH; TIOITOMY B pacderax
Yaiie UCIOIb3YIOT HHIEKCHl pa300pYMBOCTH PEUH.

Nupexc scHoctu ¢80 wucmonb3yercss Uil OLEHKH KadecTBAa MY3BIKAIBHOTO 3BYKa U
otinyaercs ot ¢50 JIMTEeNbHOCTHIO HayanbHOro yvacTka (80 mc). OnTuManbHbI IUANA30H IS
MY3BbIKH JEXKUT B npenenax 0-6 nb.

WNHpekc sicHOCTH XapaKTepu3yeT NPO3pavyHOCTh 3BYUaHUSI MY3bIKU.
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B 3amax CcOBpeMEHHOIO0 MHOTOKaHaJIbHOIO KHHO TpeOyeTcss BechbMa HHU3KOE BpeMms
peBepOepanuu, MOCKOJIBKY IMpeanojaraercs, 4ro Tpedyemas aKycThdeckas OOCTaHOBKA JOJDKHA
CO3/1aBaThCsl 3BYKOOIEPATOPOM 3a CUET HCIOJIb30BaHHS MepudepuyecKkoro kaHaia 3¢¢eKToB.
[TosTOMY /UI1 KHHO MHAEKC SICHOCTH JIOJKEH OBITh CYLIECTBEHHO BhIIIE, YyeM 6 1b.

2.1.3. UHJeKc pa360pYUBOCTH peUH

Pa360punBOCTh peyr OLIEHMBACTCS Yallle BCEro ¢ MOMOINBI0 HHaeKca rmepeaadn peun (STI)
win ero ynporneHHoi moaudpukamuu (RASTI), ocHOBaHHBIX HAa MCIIONB30BAHHH MOIYJISIITHOHHOM
nepexonHoil ¢yuknuu peun. CyTh MeToAa B TOM, 4YTO peBepOepalsi W BHEIIHUN LIyM
BO3/ICUCTBYIOT Ha JMHAMHKY OTHOaromeil peueBoil (MOIYISIMOHHOW) (YHKIMH, MPHUBOIS K €€
CrIIQXXMBAHHUIO, a4 CTENEHb CIVIAXKMBAaHUS TECHO CBsA3aHa C pa30opyuBOCThIO peur. OILeHKH
CrIa)KMBaHUS TPOM3BOASTCS BO BCEX OKTABHBIX I10J0CAX, MOKPBIBAIOIIUX pPEYEBONW YaCTOTHBIN
CHEKTp, B HIIMPOKOM JIMANa30HEe YaCTOT U3MEHEHUsl orubaroliell NriyMoBOro CUTHala, OJIM3KOro o
CIEKTPY peyH.

KauecTBeHHast oueHka pa30OpUYMBOCTH  NPOU3BOAUTCS  UCXOIS U3  CIEIYIOIIMX
COOTHOLIEHUM:

Jluana3on usmenenusi ST | KauyecTBeHHas o1jeHKa
0.80-1.00 OTiaU4HO
0.60 — 0.80 Xopomio
0.45-0.60 Y 10BJIETBOPUTEIIHHO
0.30 - 0.45 HeynosnerBopurenbHO
0.00-0.30 IJI0XO0

2.2. Me’ro,qmca KOMIIBIOTEPHOTO MOAEC/IMPOBAHHUA IJIEKTPOAKYCTHKH

[Ipy KOMIBIOTEPHOM MOJIETMPOBAHUU 3BYKOBOH CHCTEMBI B NPOTpPaMMy JIOTOJHUTEIBHO
3aKJIaJbIBAOTCs JaHHBIC FpOMKOFOBOpI/ITeﬂeﬁl YYBCTBUTCIIbBHOCTb, OJJICKTPUUYCCKAsA MOIIHOCTD,
yIJIbl M3JIy4€HHUs B TOPU3OHTAIBHOW M BEPTHKAJIBHOW IUIOCKOCTSAX, MHJIEKCHI HAIIPABICHHOCTH.
Koopaunatsl pa3menieHusi, yriibl OpUEHTAllMM, YPOBEHb 3BYKa M BpEMs €ro 3amasJbIBaHus (C
MOMOIIBIO JIMHUU 33JIep>KKH) MOTYT ONEPAaTUBHO M3MEHATHCS B MEHIO mporpammsl. IIporpamma
MO3BOJIIET MOJy4YaThb B TAaOJWYHOW WM Tpaduueckod ¢opMe HEOOXOAMMbIE NaHHBIE O padoTe
MOJICIUPYEMON 3BYKOBOM CHCTEMBI, NMPOBECTH OOOCHOBAaHHYIO OLIEHKY pa3jM4YHBbIX BapUaHTOB
CHUCTEMBI U HO)IO6paTI> ONITUMAITLHBIN BapuaHT.

2.3. TexHuyeckue Tpe6GOBaHUS

Texnunueckue TpeOOBaHUS K CHUCTEME BOCIPOU3BENECHHUS MHOTOKAaHAIBHOIO 3BYKa K
KUHO(DHUIBMaM MOKHO C(OPMYIMPOBATH CIEAYIOUIMM 00pa3oM:

- YACTOTHBIM AMATA30H HE YIHKE . . ¢ ot v vt i e it e it eeeeae e 40-12000 I'm;
- DJIEKTPOAKYCTUYECKAsl YaCTOTHAS XapAKTEPUCTHKA . . . .. .. .. ... HOpPMAaTHBHAs;
- MaKCHMaJIbHBIA YPOBEHH OOIIETO 3ByKa KaHaja HE MEHee . . . . . . . 105 nb;
- MakcCUMalbHbII ypoBeHb o0miero 38yka CHY kanana He MeHee . . 115 nb;
- HEpPaBHOMEPHOCTH YPOBHS MPSIMOTO 3BYKa HE Ooiiee
Ha HU3KHMX YACTOTAX . ............ 10 nb;

Ha CPEJTHUX U BBICOKUX YacTOTaX ........ ce 8 nb;

- uHAekc pazdopunBoctd peun RASTIHe HUXKE . . .. .. ..o oL ... 0.6;

- MHIEKC ACHOCTU C80 HE HUMKE . . o v v et et e e e e e e 6 1nb.
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2.4. Pe3y/ibTaThl KOMIBIOTEPHOI0 MOAE/IMPOBAHUSA

JInst  TOCTpOEHHsI  KOMIUIEKCA  3BYKOBOCITPOHM3BEICHHS 3ama ObUTM  BBIOpAHBI
rpomkoroBoputenn ¢upmer  JBL  Synthesis. Kowmmiekc xmouaer (puc. 2.1 — 2.6): Tpm
(GpOHTAIBHBIX CHUCTEMbI C JBYMsS TPOMKOTOBOPHTEIISAMH KaXKJas, OTO HHU3KOYACTOTHBIC
rpomkoroBoputenin SAM2LF (S1, S3, S3*) u BbicOKOUacTOTHBIE TpoMKoropoputean SAMIHF
(S2, S4, S4*), uetnipe nepudepudeckux rpomkoroBopures 3gdextoB S4AI (S5, S5*, S6, S6*) u
nBa cyonuskodactotHeix (CHY) rpomkoroBopurens S2S-EX (S7, S7*).

3D Perspective
(c)EASE 4.3 / DomKumo / 29.03.2011 70:01:58 / ADI Indiin

Puc. 2.1. H3OMeTpﬂfl MO/1€¢/I1 KHHO03aJ1a ¢ TPOMKOTOBOPUTCJIAIMU
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Puc. 2.3. IlonepeuHslii pa3pe3 Moje/ i KHHO3aJIa ¢ TPOMKOTOBOPHUTEJISIMH

(c) EASE 4.3 / NorKuno /29.03.2011 10:05:04 /7 ADI Indiin
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H H : | 30 Perspective

[c]EASE 4.3 / llowmkuno /23,03 2011 10:0553 ¢ ADI Indin

Puc. 2.4. IlaH Moae i KHHO3aJ1a ¢ TPOMKOTOBOPHUTEISIMH

(cEASE 4.3 / NlomKuro /29.03.2011 10:08:34 /AD Indlin

Puc. 2.5. BHemrHunii BHI MoAeJd KHHO3aJ1a ¢ TPOMKOTOBOPHTeJISIMA
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() EASE 4.3 / RomKuno /23032011 10:13:46 7 ADI Indiin

Puc. 2.6. Bux ot 3a1Heii cTeHbI B MOJEJIH KMHO32JIa ¢ TPOMKOTOBOPHT eJISIMHA

TouHbIe KOOPIUHATHI U YTJIBI HAKJIIOHA TPOMKOTOBOPHUTENCH NaHbl B Tabmuie 2.1 (Homepa
IPOMKOTOBOPHUTEIICH yKa3aHbl HA puC. 2.4, 3HaK «*» yKa3bIBaeT HA CHMMETPUYHO PACIIOIOKEHHBIN
TPOMKOTOBOPHTENb, CETKAa KOOPJAWHAT JaHa Ha puc. 2.3 - 2.4, Y — coBmaaaeT ¢ mMpoJ0JILHON OChIO
3aja, TOPM30HTAJBHBIA yroa hOr  OTCYMTHIBAETCS OT OTPHIATEIBHOTO HAIpPAaBICHUS OCH Y:
MOJIOKUTEIBHBIA YrOJl — MPOTHB YacCOBOW CTPEJIKH; BEPTHUKAIBHBIA yroj Vel OTCUUTHIBACTCS OT
TOPU30HTAILHOW TUIOCKOCTH: HAIIPaBIICHHE BHU3 — OTPHUIIATEIIBHOE).

Ta6auna 2.1. Tunbl 1 NapaMeTpbl IPOMKOTOBOPHTeIeii 3ByKOBO#i CHCTEMBI 3aJ1a

# Item Speaker Model x[m] y[m] z[m] Hor[°?] Ver[°] Rot[°]
1 S1 SAM2LF 0.00 050 041 180.0 0.0 0.0
2 S2 SAM1HF 0.00 0.49 0.90 180.0 0.0 0.0
3 S3 SAM2LF 1.40 047 041 -165.0 0.0 0.0
4 S3* SAM2LF -1.40 047 041 165.0 0.0 0.0
5 S4 SAM1HF 1.40 0.46 0.90 -165.0 0.0 0.0
6 S4* SAM1HF -140 046 0.90 165.0 0.0 0.0
7 S5 S4Ai 2.84 530 1.60 -90.0 0.0 0.0
8 Shb* S4AI -284 530 1.60 90.0 0.0 0.0
9 S6 S4AI 1.23 9.03 175 -27.0 0.0 0.0
10 S6* S4AI -1.23  9.03 1.75 27.0 0.0 0.0
11 Ss7 S2S-EX 2.50 0.22 051 180.0 0.0 0.0
12 S7* S2S-EX -250 022 051 180.0 0.0 0.0

Jns ynydiieHuss HEpaBHOMEPHOCTH YPOBHS Ha BBICOKHMX YacTOTaX AaKyCTUYECKHE OCHU
OOKOBBIX (DPOHTAIBHBIX IPOMKOIOBOPUTENIEH MOBEPHYTHl B TOPU30HTAIBHOIN IMJIOCKOCTU Ha YroJ
15° x ueHtpy.

Pacuer mapameTpoB NMPOU3BOAMTCS Ul CIYLIATEIbCKUX 30H, PACIOIIOKEHHBIX Ha YpOBHE
YILEW CUIALINX CIIYLIATEIICH.

PesynbpraThl pacuera HpHUBOAATCA Ha IUIAHE CIYMIATENbCKMX 30H; HIDKHUE 30HBI Ha
PUCYHKaX COOTBETCTBYIOT IEPBOMY DIy, BEpPXHHUE 30HBI — BTOPOMY PsINLY.
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Horkuro

Used

Lipk: 51,52

- Speaker Data Mot Authorized -
Map: Direct SPL [2)

T 2
(1/3 Dotave Sum)
Energy: 2 Epal
(13 Octave)

Direct SPL [dB

‘ . lu
(c) EASE 4.3 / NorKuno /29032011 11:33:02/ ADI Indiin

Puc. 2.7. YpoBeHb npsiMoro 3Byka 4actorsl 125 ' mpu padoTe neHTPaJIBLHOI0 3a3KPAHHOT0 TPOMKOTOBOPHUTEJISt

Dorkano

Lspk: 51,52
Speaker Data Not Authorized
Map: Total SPL )
Freg 125 Hz
(1/3 Octave Sum)

Energy: 2 Epat
(173 Dctave)

<1124

<1124

Total SPL 48]
Max 114

<ze

<11zg

(c)EASE 4.3 / DorKumo /29.03.2011 11:33:43 7 ADI Indiin

Puc. 2.8. YpoBeHnb o611ero 3syka yactorsl 125 I'n npu padoTe meHTpaIbHOT0 329KPAHHOTO TPOMKOTOBOPHTEJISI
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Horkuro

Used

Lipk: 51,52

- Speaker Data Mot Authorized -
Map: Direct SPL [2)

. H
(1/2 Dctave Sum)

Energy: 2 Epal
(13 Octave)

Direct SPL [dB

(c) EASE 4.3 / NorKuno /29032011 11:34:43/ ADI Indiin

Puc. 2.9. YpoBenb npsimoro 3Byka 4actorbl 1 KI'if npu padoTe HeHTPAJbHOT0 323KPAHHOI0 TPOMKOT0BOPHTEJIS

Dorkano

Lspk: 51,52
Speaker Data Not Authorized

Map: Total SPL )

Freg: 1000 Hz

(1/3 Octave Sum)

Energy: 2 Epat
(173 Dctave)

Total SPL 48]
Max 110

(c)EASE 4.3 / DorKumo /29.03.2011 11:3%12/ ADI Indiin

Puc. 2.10. YpoBens odmiero 3syka 4actoThbl 1 KI'il npu pa6oTe HeHTPaJILHOI0 323KPAHHOT0 TPOMKOTOBOPHUTE IS
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Horkuro

Used

Lipk: 51,52

- Speaker Data Mot Authorized -
Map: Direct SPL [2)

. H
(1/2 Dctave Sum)

Energy: 2 Epal
(13 Octave)

Direct SPL [dB
Mz 108

(c) EASE 4.3 / NorKuno /29032011 11:35:48 7 ADI Indiin

Puc. 2.11. YpoBens npsiMmoro 3Byka 4actorbl 8 kI'il npu padoTe HeHTPAJBLHOI0 323KPAHHOT0 TPOMKOT0BOPHTEJIS

Dorkano

Lspk: 51,52
Speaker Data Not Authorized
Map: Total SPL 2]
Freg; 6000 Hz
(1/3 Octave Sum)

Energy: 2 Epat
(173 Dctave)

Total SPL [dB;

Mir: 104

‘ . .DB
(c)EASE 4.3 / DorKumo /29.03.2011 11:36:26 / ADI Indiin

Puc. 2.12. YpoBens o611ero 3s8yka 4actorbl 8 KI'iy mpu padoTe HeHTPAJbHOT0 3a9KPAHHOT0 TPOMKOTOBOPHTEJISI
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Horkuro

Used

Lipk: 53,54

- Speaker Data Not Authorized -
Map: Direct SPL [2)

I 2
(1/2 Dctave Sum)

Energy: 2 Epal
(13 Octave)

Direct SPL [dB

87
Mirn: 101

05
104
[
(c) EASE 4.3 / NorKuno /29.03.20011 11:38:35 / ADI Indiin

Puc. 2.13. YpoBens npsimoro 3Byka 4actorbl 125 I'y npu padoTe 60K0BOTr0o 3a3KPaHHOT0 ITPOMKOTOBOPHTEJIsI

Dorkano

Lspk: 53,54
Speaker Data Not Authorized
Map: Total SPL )
Freg 125 Hz
(1/3 Octave Sum)

Energy: 2 Epat
(173 Dctave)

<1124

e N <1124

Total SPL 48]
Max 114

Min: 113

<1128

B K]

(c)EASE 4.3 / DorKumo /29.03.2011 11:3%.06 / ADI Indiin

Puc. 2.14. YpoBens o61mero 3syka 4actorbl 125 I'i npu padore 60K0BOT0 329KPAaHHOTO TPOMKOTOBOPHTEJISI
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Horkuro

Used

Lipk: 53,54

- Speaker Data Not Authorized -
Map: Direct SPL [2)

q 2
(1/3 Dotave Sum)
Energy: 2 Epal
(13 Octave)

Direct SPL [dB

103
‘ 1053
(] EASE 4.3 / MorKino /29032011 11:353:43 / ADI Indin

Puc. 2.15. YpoBeHns npsimoro 3syka 4yactoTbl 1 kKI'l mpu padoTe 60K0BOro 3a3KpaHHOr0 TPOMKOT0BOPHUTEJIS

Dorkano

Lspk: 53,54
Speaker Data Not Authorized
Map: Total SPL )
Freg: 1000 Hz
(1/3 Octave Sum)

Energy: 2 Epat
(173 Dctave)

Total SPL 48]
Max 110

‘ . .D?
(c)EASE 4.3 / DorKumo /29.03.2011 11:40:33 7 ADI Indiin

Puc. 2.16. YpoBens odmiero 3syka yactoThbl 1 KI'il npu pa6oTe 60K0BOro 3a9KpaHHOT0 I'POMKOTOBOPHTEJIS
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Horkuro

Used

Lipk: 53,54

- Speaker Data Not Authorized -
Map: Direct SPL [2)

. H
(1/2 Dctave Sum)

Energy: 2 Epal
(13 Octave)

Direct SPL [dB
Mz 108

103.2
1
0z
(c) EASE 4.3 / NorKuno /29.03.2011 11:41:50/ ADI Indiin

Puc. 2.17. YpoBens npsimoro 3Byka 4actorbl 8 kI'il npu padoTe 60K0BOro 3a3KPaHHOI0 ITPOMKOTOBOPHTEJISI

Dorkano

Lspk: 53,54
Speaker Data Not Authorized
Map: Total SPL 2]
Freg; 6000 Hz
(1/3 Octave Sum)

Energy: 2 Epat
(173 Dctave)

Total SPL [dB;

(c)EASE 4.3 / DorKumo /29.03.2011 11:42.33 7 ADI Indiin

Puc. 2.18. YpoBens o61rero 3syka 4actorbl 8 KI'iy mpu padoTe 60K0BOro 3a9KPAHHOT0 ITPOMKOTOBOPHTEJISI
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Dorkuro

e
Lspk: 55, 6, 56", 55°

- Speaker Data Mot Authorized -
Map: Direct SPL [2)

Freq 125 Hz

(1/3 Dotave Sum)

Diect SPL [dB]
Max: 114

(c) EASE 4.3 / NorKuno /29.03.2011 11:44:23/ ADI Indiin

Puc. 2.19. YpoBens npsimoro 3Byka 4actorbl 125 I't npu padote nepudepuiecknx rpoMKoroBopureei

Derbiro

ser
Lspk: 55, 56, 567, 55*
Speaker Data Mot duthorized
Map: Tatal SPL (2]
Freg 125 Hz

(143 Octave Sum) e

R

. . Total SPL [dB]
T ; \ a Maw: 117

<1132

(c)EASE 4.3 / DorKumo /29.03.2011 11:44:57 / ADI Indiin

Puc. 2.20. YpoBens o61ero 3syka 4actorsl 125 I't npu pa6ote nepudepniecknx rpoMKOroBopHTeIei
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Horkuro
e
Lspk: 55, 56, 56°, 55°
- Speaker Data Mot Authorized -
Map: Direct SPL [2)
e

. H
(1/2 Dctave Sum)

Diect SPL [dB]
Max 111
111

(c) EASE 4.3 / NorKuno /29032011 11:45:28/ ADI Indiin

Puc. 2.21. YpoBens npsimoro 3syka 4yactoThbl 1 kI'n mpu padore nepudepnieckux rpoMKOroBopHTeIei

Derbiro

ser
Lspk: 55, 56, 567, 55*
Speaker Data Mot duthorized
Map: Tatal SPL (2]
Freg; 1000 Hz

(1/3 Octave Sum) T

<1103

Total SPL 48]
Max 112

(c)EASE 4.3 / DorKumo /29.03.2011 11:4%:54 7 ADI Indiin

Puc. 2.22. YpoBeHb 0011ero 3ByKka 4actoTsl 1 kI'il mpu padoTe nepudepuuecKuX rpoMKOTrOBOPHTeIei
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Horkuro
e
Lspk: 55, 56, 56°, 55°
- Speaker Data Mot Authorized -
Map: Direct SPL [2)
e

. H
(1/2 Dctave Sum)

Direct SPL [dB

07
5
4
03
0z
(c) EASE 4.3 / NorKuno /29032011 11:46:52/ ADI Indlin

Puc. 2.23. YpoBens npsimoro 3Byka 4actorbl 8 kI'iy npu padore nepudepnyeckux rpoOMKOroBopuTeIei

Horkuro
=
Lspk: 55, 56, 567, 557
Speaker Data Not Authorized
Map: Total SPL 2]
Freg; 6000 Hz
(1/3 Octave Sum)

Tokal SPL [dB;

Mir: 105

08457
0E
05
(c)EASE 4.3 / DorKumo /29.03.2011 11:47:40/ ADI Indiin

Puc. 2.24. YpoBens o61ero 3s8yka 4actorbl 8 kKI'iy npu padore nepudepniuecKkux rpOMKOroBOpHTeJIEi



Horkuro

Used

Lipk: 57,57

- Speaker Data Mot Authorized -
Map: Direct SPL )

Freq: 100 Hz

(173 Dotave Sum)

(c) EASE 4.3 / NorKuno /29.03.2011 11:48:37 J ADI Indiin

Puc. 2.25. YpoBens npsimoro 3syka npu padore CHY rpomkxorosopureneii

Dorkano

Lspk: 57,57
Speaker Data Not Authorized
Map: Total SPL 2]
Freg: 100 Hz
(143 Octave Sum)

<1163 <1153

(c)EASE 4.3 / DorKumo /29.03.2011 11:4%:00/ ADI Indiin

Puc. 2.26. YpoBenn o61ero 3syka npu padore CHY rpomxoroBopureeii

e
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Direct SPL [dB

Total SPL 48]
Max 116
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o Distribution of % alues for STI -- [

70 Considered: 100.0%
Egg ' 0.0% <079
450 | 0.0% 1.0
4210 1
5.0 4
500 | Awg =0.883
21 ] Min = 0.863

77 | Data pointz : 730

0a [

08 082 084 08 088 09 0% 0% 0% 093 10

[c]EASE 4.3 / Hombuno / 23.03.2011 11:50:02 / ADI Indlin

Puc. 2.27. Pacnipenesienne nHaexkca pazoopunBoct peun ST| mo BernmunHe

:51,9
Speaker Data Not Authorized -
Map: 5TI

" / \ = . E’Aﬂ 087
\ MB/ . I

(c) EASE 43 / NorKio /29032011 11:50:43 / ADI Indlin

Puc. 2.28. Pacnpenejienne unaexkca pazoopunoctu peun STI mo 3onam
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& Distribution of %alues for B0 - 1000 Hz [Third Octave)
o Considered: 10002
ﬁiﬂ ] Q0% < 19.908
0 Fe]

(0 0.0% » 231048

180

15.0 -

120 Ayg=21.7948
EI.EI . Min = 20,5848
E:EI - Max = 22 74dB
30 Data points : 730
0o

20 20.4 208 21.2 21.6 22 22.4 : dB
(c] EASE 4.3 / Jombamo 7 23.03.2017 11:51:44 / ADI Indlin

Puc. 2.29. Pacnpenesienne nngekca sicnoct ¢80 mo BeJnunne

(c) EASE 4.3 / NorKuno /29032011 11:52:21 J DI Indiin

Puc. 2.30. Pacnipenesienue nnaexca siciocru ¢80 mo 3onam
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N3 npuBeneHHbix Ha puc. 2.7 — 2.12 maHHBIX BHJIHO, YTO TEXHHYECKHE TPeOOBaHUS IS
[EHTPATHHOTO KaHaja BBIOIHSIOTCSA KaK M0 HEPABHOMEPHOCTH MPSMOTO 3BYKa, TaK U 1O YPOBHIO

o01mero 3ByKa.
To xe MoxHO cka3arb O (QpoHTasbHOM OokoBOoM KaHane (puc. 3.13-3.18), o

nepudpepuyeckux — rpomkorooputenax  (puc.  3.19-3.24) w0  CyOHHM3KOYACTOTHBIX

rpoMkoroBopuTtessix (puc. 3.25-3.26).
Benmuunna waaekca pazdopuuBocTH peun (puc. 3.27-3.28) ymoBIETBOPSET TEXHUUYECKUM

TpeOOBAHUSAM C KaYECTBEHHOU OIICHKON «OTIUYHOY.
Nunekc myssikanbHOM sicHoctu C80 (puc. 3.29-3.30), Takke yIOBIETBOPSIET TEXHUUECKUM

Tp€6OBaHI/IﬁM K 3BYKOBBIM CUCTCMaM JJIs1 BOCIIPOU3BCACHU A q)OHOIpaMMLI COBPCMCHHOI'O KMHO.

2.5. Cnenupukanus rpOMKOroBopuresien

Ne | HaumeHoBaHue Tun KoJ-Bo
1 DpoHTAJBHBIH rpoMKoroBoputeab HU JBL SYNTHESIS SAM2LF 3
2 DpoHTAJIBbHBIN rPpoMKoroBoputTeab BY JBL SYNTHESIS SAM1HF 3
3 Iepudepuyeckuii rPOMKOTOBOPHUTEJb JBL SYNTHESIS S4Ai 4
3 CHY rpoMKoroBopuTe/ib JBL SYNTHESIS S2S-EX 2

2.6. BeiBOj,

Kak mokasaio KOMIIBIOTCPHOC MOJICIUPOBAHHUC 34aJida, IJICKTPOAKYCTHYCCKUC ITapaMCETPhI
3By1(OBOI71 CHUCTCMbI YAOBJICTBOPAIOT BCEM TCXHUYCCKHUM Tp€6OBaHI/I$IM K BOCIIPOM3BCACHHUIO 3BYKa

COBPECMEHHOI'O KHUHO.
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3AK/IIOYEHHE

[pemioxenHas akycTideckasi OOJNMIIOBKA, 3aJI0)KEHHAs! B KOMITBIOTEPHYIO MOJIEIb 3ala,
oOecrieuniia ONTUMAIIBHBIC JJIi MHOTOKaHAJIBHOTO KMHO aKyCTHYECKHE XapaKTEePUCTUKHU: BPEMsI
peBepOepaly 3aj1a ¥ UMITYJIbCHBIC PEaKIIUH.

DyekTpoakycThdeckas cucremMa Ha 0Oa3e rpomkoroBoputerned ¢upmbl JBL Synthesis,
BBCICHHAs B KOMIIBIOTEPHYIO MOJeNb, I[OKa3ajlla pe3ylbTaThl pPacyeToB, IIOJHOCTBIO
COOTBETCTBYIOIIIME TEXHUYECKUM TPEOOBAHHIM IO HEPABHOMEPHOCTH YPOBHS MPSIMOTO 3BYKA,
YPOBHIO O0IIEro 3ByKa, HHICKCY Pa300PUYMBOCTU PEUH U UHJIEKCY SICHOCTH MY3bIKH.



