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1. APXUTEKTYPHAA AKYCTHUKA

B pamkax naHHOI paOoThl MOCTPOEHA KOMITBIOTEPHAs MOJIeIh KMHO3aJIa U MPeIIoKeHa ero
aKyctuueckas oOpaboTka, oOecreuyuBaroIasi PEKOMEHIyEeMbIe Ui COBPEMEHHOTO KHHOTeaTpa
aKyCTHUYECKHE MapaMeTphl.

1.1. PaccuuThbiBaeMble aKyCTUYECKH e ITapaMeTphl

[Ipy KOMIIBIOTEPHOM MOJEIMPOBAHUN JAKOTCA KOJWYECTBEHHBIE OLEHKHU CIEAYIOLIUM
rapamMeTpam.

1.1.1. Bpems peBep6epanuu

[Tocne BBIKIIIOUEHUS! MCTOYHMKA 3BYKa MPOIECC €ro OcialieHus] B MOMEUICHUH 3aHUMaeT
ompeneneHHoe Bpems. CrTaHIapTHBIM BpeMEHEM peBepOepaly, WIH NPOCTO, BpEMEHEM
peBepOepaly Ha3bIBAIOT BPEMS, B TEUEHHUE KOTOPOTO 3BYKOBOE JIaBlIeHHE yMeHbImaercs 10 1/1000
IIEPBOHAYAJILHOTO 3HAYEHHUS, T.€. 10 ypoBHA —60 1b.

OnTumanibHOE 3HaU€HHE BPEMEHU peBepOepaliiy 3aBUCUT OT 00beMa U Ha3HAYeHHUsI 3aJ1a.

1.1.2. CTpyKTypa paHHUX OTPaKeHUM

Ha npsimoii 3Byk, pacnpOCTpaHSIOIIUICS HENOCPEACTBEHHO OT HWCTOYHHMKA 3BYKAa,
HaKJIaJIbIBAIOTCS 3BYKOBBIE OTPAXKEHUS, B IEPBYIO OYepe/ib, OJTHOKPATHBIC OTPAXKEHUS OT MOTOJIKA
00K0BBIX cTeH. Eciii B HermocpeCTBEHHOM OJIM30CTH K CITYIIATENI0 HAXOIUTCS 3BYKOOTPasKAIOIIas
MIOBEPXHOCTh, TO BCJIEA 32 MPSIMBIM 3BYKOM C HEOONBLIMM 3ama3fblBaHHEM IPHUAET CHUIIBHOE
oTpaxeHnue. B »3ToM crmywae wuHTepdepeHIHs MPSMOTO M OTPAKEHHOTO 3BYKa MPOSIBUTCS
TeMOpaJbHBIMU HMCKaKeHUSMH 3By4daHus (3¢dexr rpedenuaroro ¢uiaptpa). UrtoObl H30ekaTh
HOAOOHBIX HETPUATHOCTEH, HEOOXOJMMO HCKIIIOYHUTH B CIIYIIATEILCKON 30HE MOSBIEHUE CHIIBHBIX
paHHUX OTpakeHU# (B uHTEepBase 10 10-15 Mc mocie npsiMoro 3Byka).

1.2. MeToAMKa KOMIILIOTEPHOI'0 MO/ e/IMPOBAaHUA

JIisi KOMIBIOTEPHOTO aHaldu3a 3ajla B IPOrpaMMy KOMIBIOTEPHOTO MOJEIWPOBAHUS
BBOJSITCSI TEOMETPUYECKUE M aKyCTHYECKHE MapamMeTphbl YIPOIIEHHON MOJENH 3ajla; YNpoIeHHE
CBSI3aHO C YMEHBIIICHHEM YHCIIa MEJIKUX MOBEPXHOCTEH, ONMUCHIBAIOIINX 3aJl, IOCKOJIBKY OOJIBIIOE
KOJIMYECTBO TOBEPXHOCTEM MPUBOAUT K YBEJIMYEHHIO pACUeTHOTO BPEMEHM, HE JaBas
CYILIECTBEHHOTO YTOYHEHHUS pe3yabTaToB. OCHOBHOE BHHMAaHUE YAENAETCS pacueTy 4acTOTHOU
XapaKTepUCTUKU BpeMmeHH peBepOepaunu. [Ipy OTKIOHEHHMH YacTOTHOW XapaKTEPUCTUKH OT
PEKOMEHIYEMBIX 3HAYCHHUH MPOBOIUTCS IICJICHANPABICHHOE HM3MEHEHHE O00paOOTKH HEKOTOPBIX
MOBEPXHOCTEH,  MOKa YacTOTHAs XapaKTEpUCTUKA BpPEMEHU peBepOepallud HE JTOCTUTHET
ONTUMAIbHBIX 3HAUCHUH.

[Ipy  HOCTHIKEHMH  KENaeMbIX pPe3yJbTaTOB  BbIPAOATHIBAIOTCS  MPEUIOKEHHUS IO
aKyCTHUYECKON 00paboTKe, BKIIOYAIOIINE THUI U KOHCTPYKIIMIO UCIIOJIb3yEMOT0 3BYKOIOTTIOTUTETS,
a TakkKe OOyl ero IJIOmAaAh W BO3MOXKHBIE BapUaHTHI pa3MerieHus. Jleramu MoryT OBITh
YTOYHEHBI IIpU paboTe ¢ apXUTEKTOPOM WJTU TU3AHHEPOM.



1.3. KoMnboTepHOEe MO/e/IMPOBaHNEe APXUTEKTYPHOM aKyCTUKHU

EcrecTBeHHas akycTHKa 3ajla B 3HAYUTEIBHOM Mepe ONpelesseT KadecTBO 3BydaHus. s
KMHO3aJla BaJKHO HE TOJIBKO ONTHMAJIbHOE BpeMs peBepOepaluy, HO U ONTUMalbHas CTPYKTypa
PaHHUX OTPAXEHUH.

1.3.1. AKycTuuyeckue Tpe6oBaHUA K NOMeIeHHI0

O6bem 3ama - okono 150 m3. OnrumanbHOE BpeMs peBepOeparuu sl JEMOHCTpaIun
COBPEMEHHBIX (PMIIBMOB B 3ajie TaKOro oobema coryacHo TpedoBanusM THX — okono 0.25 ¢. Ha
HU3KHX YacTOTaX BO3MOXXHO HEKOTOpBIC YBEIMYCHHE BpPEMEHH peBepOepalui, Ha BBICOKUX
4acTOTax JOMYCKAeTCsl CHIYKEHHE BPEMEHU peBepOeparii.

1.3.2. Pe3ysibTaThl KOMIBIOTEPHOr0 MOAEJTUPOBAHUSA

Pacuer akycTHdeckux XapaKTEpHCTHUK 3aja IMPOBOIMICS C TOMOIIBI0 KOMIBIOTEPHOU
porpamMMbl MOJEHPOBaHus aKycTuky nomemiennii EASE 4.3. ['eomerpuueckue mapaMeTpsl 3aia
B3SThI U3 yepTexel 3ana. [loctpoenHas Mozenb 3ana u3obpaxena Ha puc. 1.1 - 1.8.

Axyctudeckass 00paboTKa pacCYMTHIBACTCS UCXOJIS U3 PA3MEUICHUS TPOMKOTOBOPHUTENCH B
3ame. OcHOBHas 3ajada aKyCTHYECKOM o0O0pa0OTKM — O0EeCHeunTh ONTHMAJIbHOE BpeEMS
peBepOepaliii 1 OJJHOBPEMEHHO ONITUMAIIBHYIO CTPYKTYPY PaHHUX OTPaKEHHH 3BYKa.

0 Perspecive
(E1EASE 4.3 7 Noedinan 7 25002011 15:45:47 / AD Indin

Puc. 1.1. U3omeTpust Moge T KMHO3a/1a



H H 30 Perspecive
(E1EASE 4.3 7 Noediasn /25002011 15:47:08 / AD Indin

Puc. 1.2. HpOI[OJILHLlﬁ pa3pe3 MoJeJ Il KHHO03aJ1a; KUPHBIMH JIMHUSIMH BbIJ€JI€eHA MO0JI0CA CTEHHOI'0 IIMPOKO-
MOJIOCHOT'0 3BYKOIIOTJIOTUTECJIA

H 30 Perspbctve
(E1EASE 4.3 7 Noediesn /25022011 162336 / AD Indin

Puc. 1.3. Ilonepeunblii pa3pe3 Moae/J M KHHO3aJIa, )KHPHBIMHU JIMHASIMA BbIIeJIeHA I0JI0CA IIHPOKOIOJI0CHOTO
3BYKONOIJIOTHTEIS Ha 3a/{Hel CTeHe, IIPUXOBLIMH - HA NepegHel (329KPaHHOM) CTeHe



Kl

H H 30 Perspecive
(eI EASE 43 / Moedan 7 26022011 16:3335 7 AD] boin

Puc. 1.4. ILnan MOJCJIH KHHO3AJ/Ia; KUPHBIMH JIMHUAMH BBIJACJICH YYACTOK INIWPOKOMOJJIOCHOI0 MOTOJIOYHOTO
3BYKOINOIJIOTHUTEJISA

Jlyist aTOr0 Ha OOKOBBIX CTEHAX HA YPOBHE OT IOJIa JI0 BBICOTHI 1.2 M (BKIIFOYAsi HUKHIOIO
4acTh BXOJHOU JABEPU) Pa3MEIIASTCs MOJI0CA 3BYKOMOTIIOTUTENS (BBIICICHA KUPHBIMU JIMHUSMH Ha
puc. 1.2) mis HEWTpanmu3aluu BPEIHBIX PAaHHUX OTPAKCHHH OT OOKOBOW CTEHBI, a TaKXKe s
UCKITIOYCHHS TIOPXAIOIIETO 3XO0 OT padOThI CTEHHBIX TPOMKOTOBOPHUTEIICH.

Jns  HeWTpanu3auuM  HU3KOYACTOTHBIX  OTPAXEHMH OT  3a’KpaHHOM CTEHBI 32
MpEenoiaraeMbIMU  (DPOHTATBHBIMA ~ TPOMKOTOBOPUTEIISIMA ~ Pa3MEIIAeTCsl  TUPOKOMOIOCHBIN
3BYKOIOTJIOTUTEb (BBIACICH IITPUXOBBIMU )KUPHBIMHU JTUHUSAMHE Ha puc. 1.3).

Jliis ocnabnieHust paHHUX OTPaXCHHUH OT 3a/IHEH CTEHBI Ha €€ BEepXHEHW 4acTH pa3Mernaercs
HIMPOKOIOIOCHBIH 3BYKOTIOTJIOTUTENH (BBIZCICH CILIONIHBIMHU KUPHBIMH JTUHUSIMU Ha puc. 1.3).

JUis MCKIIIOYEHUs CUJIbHBIX DPAHHUX OTPAKEHUH OT TOTOJIKA IICHTPAIbHAs €ro YacTh
ob6nutioBbIBaeTCs 3G(HEKTUBHBIM IIMPOKOMOJIOCHBIM 3BYKOTIOTJIOTUTENIEM (OH BBIICIICH >KHPHBIMU
JMHUSMH Ha puc. 1.4).

Jnisa ocnabneHust BpeAHBIX JJsi MEpPElHEro psga OTPaXEHWH 3ByKa (pPOHTAIbHBIX
IPOMKOTOBOPUTENEH OT 1oJIa 3CTpajsl  €ro HEOOXOAUMO  TOKPBITh  3((HEKTUBHBIM
3BYKOIOTJIOTUTEJIEM.

JIOTOJTHUTETPHOE HU3KOYACTOTHOE 3BYKOIIOTJIONIEHHWE 00eCcreYnBaeTCss HU3KOYACTOTHBIM
3BYKOIOIJIOTUTENIEM Ha CTEHAX, & TaK)K€ HU3KOYACTOTHOM aKyCTMYECKOM IUIMTOW B 3aJHEU 4acTH
MOTOJIKA.

OxkHa Ha 3aJHEH CTEHE 3aHABEIIMBAIOTCS TJIOTHON TKaHBIO (Hampumep, 6apxar).

CornacHo TEXHHYECKOMY 3a/laHMI0 pacdeT 3BYKOM3OJALMH He mnpoBoauiica. OJHaKo
CTaHJApTHas 3BYKOM3OJAIMOHHAs oOnmmoBka u3 oxHoro jmcra [KJI ¢ orHocom 100 wmm,
3aIOTHEHHBIM MUHBATOM, BCE JK€ BBOJUTCS, OCKOJIbKY 3Ta KOHCTPYKITUS 00JIaJaeT HEOOXOAMMBIM
3BYKOIOTJIOLIEHUEM HU3KUX YacTOT.



[IEASE 43 / Dosdan /2800 2011 4700 7 ADH Inclin
Puc. 1.5. BHemiHuii BUX MOJeJIH KHHO3aJ1a

Wrak, Ui 3a1a mpeiaraeres CleAyrolnas aKkycTuueckas oopaboTka (IOpsAKOBBIA HOMeEp
COTJIaCOBAaH C HOMEPOM MOBEPXHOCTH Ha puc. 1.6 u 1.7).

1. Iox 3ana:
- JKECTKMI MaTepual (Halpumep, IapKer).

2. Ilos acTpanbl:

- oOpemeTka BeicoTOl 140 MM, 3am0THEHHAs] MUHBATOM;

- neppOopUpOBAHHBIA METANIMYECKUN JIUCT (TU1omanb nepdopanuit 50%);
- KOBep.

3. HIupokomoIOCHBINH 3BYKONOIJIOTHTE]b B HUKHEH 4YacTH mepeaHeil (3adKpaHHOI)
cTeHbl 32 (POHTAJBLHBIMH TPOMKOroBopurejasiMu (oT moja ao 1.2 M) oOmei
miomaasw 5 m? (puc. 1.8):

- 3BYKOHM3OJISILIUOHHAs OOJUIIOBKA;
- BO3aywHsbIH 3a30p 100 mvm;
- akycrtuyeckas ruuta Ecophon Super G Plus Tonmmnoii 40 mwm.

4. IIMpoKoNoJIOCHBIi 3BYKONOIVIOTHTE/b B HUKHell 4acTH OOKOBBIX CTeH (OT moJja
10 BbIcOTHI 1.2 M) 061eii miomaabio 13 m? (puc. 1.9):
- 3BYKOM3OJSIMOHHAS OOJHIIOBKA;
- BO3AYIIHBIN 3a30p 50 MM;
- akycrtuyeckas ruuta Ecophon Super G Plus Tommmnoii 40 mwm.



[1EASE 43 / Dondien / 2800 2011 101853/ ADI indin.
Puc. 1.6. Bua ot 3aaHeii cTeHbI B MOAEJIN KHHO032/1a

[1EASE 43 / Dondien / 2800 2011 1020035 / ADI indlin.
Puc. 1.7. Bua ot 3cTpaabl B MojieJiM KHHO3aJ1a




2% é %
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100 100 40
112,5 140
2525

1 - crena;

2 — MHHILINTA;

3 — oxun caoii I'KJI;

4 — BO3XYIIHBIIT 3a30p.

5 — akycTmyeckasi IINTAa;

Puc. 1.8. BepTukaabHbIii pa3pe3 3a3KpaHHOI MePeropoaKu €O 3BYKOH30JISIINEll M IHPOKOMOJI0CHBIM
3ByKOMOTJIOTHTENIEM (3)

1- crena;
2 — MHHILINTA;
3 - I'KJI;

4 — BO3aylIHBIIi 3a30p.
5 - akycTHyeckas nJuTa.

Puc. 1.9. BepTukajabHblii pa3pe3 HHKHel 4acTH G0OKOBBIX EPEropoioK co 3BYKOU30JIsueil U
LIMPOKOIOJIOCHBIM 3BYKONOIJIOTUTENEM (4); Ha IBePH TOJbKO mo3uuuu 4 u 5
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5. IlInpokono0CcHBI 3BYKONOIVIOTHUTEIb HA BEepPXHell 4acTH KPUBOJIUHEHHOM 3a1Heil
cTeHbl (Bbile oTMEeTKH 1.25 M oT moJ1a) o61eii miiomaabo 13 m?:
- BO3IYIIHBIH 3a30p 50 MMm;
- akycruueckas rumrta Ecophon Super G Plus tommmaoit 40 M.

6. Hu3k04acTOTHBIM MOTJIOTUTE/Ib HA NMepeaHeil 1 00KOBBIX CTeHAX 001Iel MI0mAaabIo
38 m? (puc. 1.10):

- 3BYKOM3OJISIIMOHHASI OOJIUIIOBKA;

- pemrerka u3 O6pyca rimyounoit 80 mm;

- MmuHIumTa PokByn Akyctuk batTe, 3akiaapiBaemas B SIMEHKH;

- namuHupoBaHHasA (anepa 6 MM (600 kr/m*) nnm TBepaas JABIT 4 mm (800 kr/m?).

IIpumMeyaHue K MyHKTY 6.

1. MuHIMABHBIA pa3Mep s4eiikH He J0JKeH ObITh MeHbIIe 500 MM, MAKCHMAJILHBII — He
O0oabue 1200 mm (onTuMalibHbIe pa3mepsbl - 600x1000 Mmm).

2. IMnomaap stueiiky He T0JKHA OLITHL MeHee 0.4 M2,

3. Heo0xoaumo ofecne4uTh 3aMKHYTOCTh BO3AYLIHOr0 00beMa B siuelike, ISl 4ero:
- repMeTH3HPOBATH YIJIOBbIE COeIUHEHUs OpyCheB;
- Opychsl NPUKPEIUISITh B 3BYKOU30JIMPYIOLIeii 00/ 1ML0BKe Yepe3 YIUIOTHUTEJILHYIO JEeHTY;
- nadenab u3 padeps! niau [ABII npukpemIsATh K siyeiikaM yepe3 YIUIOTHUTEJbHYIO JIEHTY.

T e R v |

R AT

1- crena;
2 — MHHILINTA;
3- I'KJI;

4 — namMuHMpoOBaHHas (aHepa.

Puc. 1.10. BepTukajabsHbIii pa3pe3 BepxHeii 4acTH 00KOBBIX MEPEropoaoK co 3BYKOU30IsIUEH U
HH3K0YAaCTOTHBIM 3BYKONOILI0THTe/IeM (6)

7. lleHTpajJibHAS YacTh MOTOJIKA 001Iel miomanabo 10 m? (puc. 1.11):

- IEPEeKpBITHE;

- Kapkac O(UCHOro MOTOJIKA C HANpaBJSIOMUMHU 1of stueiiku 600x600 MM ¢ HIKHUM
kpaem Ha 100 MM HUXeE NTEPEKPBITHS;

- B sueiikax akycrudeckas mmrta Ecophon Sombra A/alpha rommunoi 20 M.
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1 - skes1e300eTOHHAS NJINTA MePEKPBITHS;
2 — BO3AYUIHBIN 3a30p
3 — akycTuyeckas IJIMTA.

Puc. 1.11. BepTukajabsHbIii pa3pe3 nepexkphITUS HAJ KHHO32JI0M € 3BYKONOTJIOTHTEIeM

8. 3aHsisl YacTh MOTOJIKA 001el miomaabo 12.5 m (puc. 1.11):

- TIEPEeKpHITUE;

- Kapkac Oo(pHCHOro TMOTOJKAa C HampapBisomuMH 1o suerku 600x600 MM ¢ HIDKHUM
kpaeMm Ha 100 MM HMKE IEPEKPBITHS;

- B sYelikax akycTuueckas murta Ecophon Sombra A-bass.

9. llepudepuyeckas 4acTh MOTOJIKA:
- TIepPEeKpBITHE.

10. OxHa Ha 3a/1Heii cTeHe:
- 3aHaBecC C MOBEpXHOCTHOM mI0THOCTHIO 400-500 r/m? (Gapxar).

PaccunTanHas mpu 3TOH akycTHdyeckoil oOpabOTKe YacTOTHas XapaKTEPHUCTHUKA BPEMEHH
peBepOepanu 3ana npuBenaeHa Ha puc. 1.12 (romy0as KpuBas) BMECTE C JOMAaHBIMU JIMHUSIMH,
o0o3HavaromuMu Jonycku. Kak BHIHO M3 pUCYHKA, Pe3y/bTaThl pacyeTa BIOJHE COTJIACYIOTCA C
PEKOMEHAYEMBIMH 3HAYEHUSIMHU.

PacyeTbl MMITyNIbCHBIX peakiuii Mpu pabdoTe MCTOYHWKA 3BYKA, MOMEIIEHHOTO Ha MECTe
HAXOXJCHUS IICHTPALHOTO M OOKOBOTO (POHTAIBHBIX TPOMKOTOBOPHTENCH, ITOKa3aj, 4TO
oTpakeHHst B MHTepBaje A0 10 MC OTHOCHTENBHO MPSIMOTO 3BYKa MPH BBIOPAHHON aKyCTHUYECKOM
00paboTKe UMEIOT IOCTATOYHO HU3KUI YPOBEHD.



Froject
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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. Cosff - 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 ZO000 4000 sooo 16000 10000 H= 0.=24
Fir =

=] EASE 4.2 A DormaFEkno A 28.032.201717 15:01:29 A A0 Tndlin

Puc. 1.12. PaccuuTaHHasi 4aCTOTHAas XapaKTepPHCTUKA BpeMeHHU peBepdepanuu (roxydasi Kpusasi); JoMaHbie
JIMHUH OTPAaHUYHUBAIOT AMANA30H ONTHMAJILHBIX 3HAYEHU i

1.4. BeiBOj,

Kak mokazano KOMIBIOTEpHOE MOACTHPOBAHME 3ajla, €ro aKyCTUYEeCKHE MapaMeTphl MPH

peanu3anuy  IMpPeUI0KEHHON

MHOI'OKaHaJIBHOT'O KHMHO.

aKyCTHYECKOM O0O0pabOTKM ONTUMANbHBI IS

COBPEMEHHOTO
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2. 3JIEKTPOAKYCTHKA

2.1. PaccuurbiBaemMbie JIEKTPOAKYCTHYECKHE ITIapaMeTpPbl

[Ipy KOMIBIOTEPHOM MOJEIMPOBAHUN JAKOTCA KOJUYECTBEHHBIE OLEHKU CIEAYIOLIUM
rmapamMeTpam.

2.1.1. YpoBeHb 3BYKOBOTI'0 AAaBJICHUA M1 HEpaBHOMEPHOCTh YPOBHSA

YpoBeHb 3BYKOBOTO JIaBIICHUS OLEHUBACTCS Kak JiorapuMuyeckas Mepa OTHOCUTEIbHOM
BEJIMUMHBI 3BYKOBOTO JaBJICHUS. Y POBEHb MPSIMOro (HE MOABEPTIIETOCS OTPAXKEHUSIM) 3BYyKa IS
OOBIYHBIX MCTOYHUKOB 3ByKa ocnabmnsercs Ha 6 nb mpu yIBO€HUHM pacCTOSHUS, YTO MPUBOAMT K
OOJIBIIION HEPaBHOMEPHOCTH YPOBHS IO 30HE O3ByuMBaHUsA. [Ipy MpoeKkTHMpOBaHWM 3BYKOBOM
CUCTEMBI 3Ta HEPAaBHOMEPHOCTH JOJDKHA OBITH B 3HAYUTEIHHOW Mepe CKOMIIEHCHPOBAaHA Pa3yMHBIM
BbIOOPOM T'POMKOTOBOPHUTEINEH U X Pa3MEIIEHUEM.

Ha mnpsamol 3ByK, pacHpOCTPaHSIONIUMNCSA HEMOCPEACTBEHHO OT HWCTOYHHMKA 3BYKAa,
HAKJIa/IbIBAIOTCS 3BYKOBBIE OTPaXCHHSI OT OIpPaHUYMBAIOIIMX IMMOMEIleHUe NmoBepxHocTel. BOmmsu
HCTOYHUKA TIPpeodagaeT mpsiMOr 3BYK, B TITyOWHE TOMEIICHHSI OTHOCUTEIBHBINA BEC OTPAXKEHHOTO
(peBepOepallMOHHOT0) 3BYKa MpeodsiaaeT, d|To MPUBOAUT K CYIIECTBEHHO MEHBIICH
HEPABHOMEPHOCTH 00111ero (IpsiMoii + peBepOepalliOHHbBII ) 3BYKa.

NHCTpyMEHTaNbHO OLIEHKA YpPOBHS 3BYKOBOT'O JIABJIEHHMS B €CTECTBEHHBIX YCIOBUAX
MPOU3BOIUTCS 10 001emMy 3ByKYy. [loaToMy pasymHO 3a1aBaTh TpeOOBaHUS U MPOBOJIUTEH pacdeT B
MOJIEJI UIMEHHO 3TOW BEJIMYMHBI.

Uto kacaeTcsi HEPAaBHOMEPHOCTU YPOBHsI, TO €€ Ba)XHO OLICHHBATh ISl MPSMOIO 3BYKa,
IIOCKOJIBKY KayeCTBO 3BY4YaHHs BO MHOIOM OIPEAENSIETCS ~ MMEHHO MpPsSIMbIM 3BYKOM, H
HEpPaBHOMEPHOCTh YPOBHS IIPSIMOTO 3BYKa MMOJpa3yMeBAE€T HEPABHOMEPHOCTh €T0 CIEKTpa.

Heckonpko MHast cuTyanys Ha HU3KUX 4acTOTax. | pOMKOTOBOPHUTENN HA HU3KHUX 4acTOTax
UMEIOT B OOIIeM ciy4ae MIapoOBYIO HANpaBIEHHOCTb W3Iy4eHHs, TaK 4YTO OCJaOlieHWe YpPOBHS
IpsIMOTO 3BYKa C yJIaJe€HHEM OT TPOMKOTOBOPUTENS HE MOKET OBbITh CKOMIIEHCHPOBAaHO (KakK B
Cllyyae HalpaBJIEHHBIX u3Jydarened) ero opueHrtauueil. [loaToMy HepaBHOMEPHOCTH MPSIMOTO
3BYKa OIpEAENSeTCs OTHOLICHUEM PAacCTOSHUM 10 JadbHEro M OJNMKHETO CIIyIIaTessi, KOTOpOe
MOJKET OBITh 3HAUMTENBHBIM. Brpodyem, Hall CIyX HE JIOKAJU3yeT HU3KOYACTOTHHIC 3BYKH, U B
YaCTOTHOM CIIEKTpE 3BYYaHHsI HM3KOYACTOTHAsl COCTABIISIONIAas oOpazyeTcss B OOJbIIel cTerneHu
o0IMM, 4eM MpsMbIM, 3ByKOoM. [103TOMY HEpaBHOMEPHOCTH MPSIMOTO HU3KOYACTOTHOTO 3BYKA HE
uMeeT OOJIBIIOrO 3HAUYEHUS.

2.1.2.9HepreTuyecKue UHAEeKChl

DHEpPreTUYecKue WHAEKCHl YKa3bIBAIOT Ha BEJIMYMHY OTHOCUTEIIBHOW JHEPruuM Ha
Ha4aJIbHOM YYaCTKE UMITYJIbCHOTO OTKJIMKA TTOMEIICHHUS.

WNunexc getkoctu ¢50 — 310 norapudMuyeckas Mepa OTHOIICHUS SHEPTUU HAa HAYAIIbHOM
yaactke (50 MC) K OCTaJIbHOW PHEPTrUU UMIYJIBCHOTO OTKJIMKA. OnTuManbHOoe 3HadeHue ¢S50 ms
peun — 6onee 0 1b. MHAEKC YETKOCTH TECHO CBSI3aH C Pa300PUMBOCTHIO PEUH; TIOITOMY B pacdyerax
Yarie UCTOIb3YI0T HHICKCHI pa300pUMBOCTH PEUH.

WNunekc sicnoctu ¢80 wucnonb3yercs [Jsi OLUEHKH KadecTBa MY3bIKaJbHOTO 3BYyKa H
oTiimyaercs ot ¢50 JIMTENTbHOCTHIO HadaabHOTO ydacTka (80 mc). OnTUManbHBIA AWAna3oH s
MY3BIKH JIEXKUT B npenenax 0-6 nb.

WNHnekc sicHOCTH XapaKTepu3yeT MPO3PavyHOCTh 3ByYaHUST MY3bIKH.
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B 3amax coBpeMEHHOr0 MHOTOKAaHaJIbHOIO KHHO TpeOyeTcs BecbMa HHU3KOE BpeMs
peBepOepaly, MOCKOJbKY IMpearoaraeTcs, yTo Tpedyemas akycTuyeckass oOCTaHOBKA JOJDKHA
CO3/1aBaThCsl 3BYKOOIEPATOPOM 3a CYET HCIIOJIb30BaHMS MepUpepuyecKoro kaHaia 3(P¢eKToB.
[TosToMy 111 KWHO MHIEKC SICHOCTH JIOJKEH OBITh CYIIECTBEHHO BhIIIE, yeM 6 1b.

2.1.3. UHAeKc pa36opYUBOCTH peun

Pa300punBOCTh peyr OLIEHUBACTCS Yallle BCEro C MOMOIIBIO HHaekca mepenaun peun (STI)
win ero ynpoieHHoi Mogudukanuu (RASTI), ocHOBaHHBIX Ha MCHOIB30BAHUU MOAYIISALMOHHOM
nepexogHo (pynkmuu peun. CyTh MeToAa B TOM, YTO peBepOepanus W BHENIHUN IIyM
BO3/ICUCTBYIOT Ha JWHAMHKY OruOaromeil peueBoil (MOAYISAIMOHHOW) (DYHKIMH, NPUBOIS K ee
CTJIaKUBAaHHUIO, a CTENEHb CIVIAKMBaHMS TECHO CBsi3aHa € pPa300puMBOCTBIO pedd. OLeHKH
CTJI&KUBAHUS TPOU3BOIATCA BO BCEX OKTABHBIX I10JIOCAX, MOKPHIBAIOIIMX PEUYEBOM YaCTOTHBIN
CIEKTp, B IIMPOKOM JAMANA30HE YaCTOT U3MEHEHUs Orularolield IMyMoBOro CUrHaia, OJM3KOro Io
CIEKTPY peuH.

KayecTBeHHast oueHka pa300pYMBOCTH  NIPOM3BOAUTCS HUCXOAS U3  CICAYIOIIUX
COOTHOUICHUMN:

Junana3zon usmenenus ST KayecTBeHHas oLleHKa
0.80-1.00 OTan4HO
0.60 - 0.80 Xopo1io
0.45-0.60 Y 10BIETBOPUTEITHHO
0.30 - 0.45 HeynoBneTBopuTenbHO
0.00 - 0.30 ILJI0XO0

2.2. MeToMKa KOMIILIOTEPHOI'0 MO/e/IMPOBAHUA 3JIEKTPOAKYCTUKH

[Ipn KOMITBIOTEPHOM MOJEIMPOBAHUHU 3BYKOBOH CHCTEMBI B IPOTPAaMMY JOTIOJHHUTEIHEHO
3aKJIQJBIBAIOTCS JJAaHHBIE TPOMKOTOBOpPHUTENEH: YYBCTBUTEIBHOCTh, JJIEKTPHUECKAs MOIIHOCTS,
YIJIBl U3JIyYCHHS B TOPH3OHTAIBHOM M BEPTUKAIBHON IJIOCKOCTSX, WH/AEKCHl HAINPaBICHHOCTH.
Koopaunatel pa3MernieHus, yribl OpPUEHTALMH, YPOBEHb 3BYKAa W BPEMs €ro 3amas3iblBaHus (C
IIOMOIIBIO JIMHUM 3aJIePKKH) MOTYT ONEPaTHBHO M3MEHSATHCA B MEHIO mporpammebl. [Iporpamma
MO3BOJISIET TOJYy4aTh B TAaOMMUHOW Wiu rpadudeckoil popme HeoOXOIMMbIE AaHHBIE O padboTe
MOJETUPYEMOIl 3BYKOBOH CHCTEMBI, NPOBECTH OOOCHOBAHHYIO OLIEHKY pAa3IM4YHBIX BAapHAHTOB
CHCTEMBI U OA00paTh ONTUMAIIbHBIN BapHaHT.

2.3. Texnuyeckue Tpe6GOBaHUS

Texnuyeckue TpeOOBaHUS K CHUCTEME BOCIPOU3BEACHHUS MHOTOKAHAIBHOTO 3ByKa K
KHHO(MIBMaM MOKHO C(HhOPMYIHUPOBATh CIEIYIOMUM 00pa3oM:

- YACTOTHBIN AMATA30H HE YHKE . .« vt vv e e e e e e eeanenn 40-12000 I'm;
- DJIEKTPOaKyCTHYECKasi YaCTOTHAS XapaKTEPUCTHKA . . . . . . .. .. .. HOpMaTHUBHAs;
- MakKCHUMaJIbHBIA yPOBEHB OOILEro 3ByKa KaHaja HE MEHee . . . . . . . 105 nb;
- MaKCHMaJIbHBIA ypoBeHb o0miero 3syka CHY kanana He MmeHee . . 115 nb;
- HEpPaBHOMEPHOCTH YPOBHS MPSMOTO 3ByKa HE Ooliee
Ha HU3KHUX YaCTOTAX . . v e v oo, 10 nb;

HA CPEIHMX U BBICOKUX YACTOTaX . ....... cee 8 nb;

- umHAekc pazdopunBocty peunt RASTIHE HIOKE . . ... ... ... ... .. 0.6;

- HMHOEKC SICHOCTHA C8O HE HUKE . ..ottt ee e ettt et e 6 nb.



15

2.4. Pe3y/ibTaThl KOMILIOTEPHOI'0 MO/ E/JIUPOBAHUSA

Jns  mocTpoeHHS  KOMIUIEKCA — 3BYKOBOCIIPOM3BEICHHUS 3a;a  ObUIM  BBIOpAHBI
rpomkoroBoputenn  ¢upmer  JBL  Synthesis. Kowmmiekc xmouaer (puc. 2.1 — 2.6): tpm
(pOHTANBHBIX CHUCTEMBI C JABYMS TPOMKOTOBOPHTEISMH KaXJas, 3TO HH3KOYACTOTHBIC
rpomkoroBoputenn SAM2LF (S1, S3, S3*) u BeicokowacToTHBIE rpoMKoroBoputenu SAMIHF
(S2, S4, S4%*), uetsipe nepudepuueckux rpomxorosopureis sddekros S4AI (S5, S5*, S6, S6*) u
nBa cyornskovactoTHbix (CHY) rpomkoroBoputens S2S-EX (57, S7*).

0 Perspective
(E1EASE 4.3 7 Doedisass /29022011 10:00:58 / AD Indlin

Puc. 2.1. U3omeTpust Moge I KHHO32/1a ¢ TPOMKOTOBOPHUTEISIMH
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H H 30 Penpective
(E1EASE 4.3 7 Doedisass /29022011 10:04:07 / AD Inclin
Puc. 2.2. [IpoobHbIii pa3pe3 MojieJH KHHO32/1a ¢ TPOMKOTOBOPHTEISIMH
(TR N R Y (A ) AP R A —— [N A (R — A — A — -
_/:I }<‘. />{ I:\_
< >
~ |
i » I i : ] _
] N L/l
1 —— 1
1 | | 1
| iTi 17 |
AL L] I
b L ; ] Al X

H ; B Penpbore
(1EASE 43 / Roedtnss /28032071 100504 /4D Infin

Puc. 2.3. [lonepeunslii pa3pe3 MoeJ M KHHO32JIa C TPOMKOTOBOPHTEJISIMH
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mm«a:m;mmnnﬁmmm
Puc. 2.4. Ilnan Moaen KHHO3271a ¢ TPOMKOTOBOPHTEISIMH

[1EASE 43 7 Dosdien / 2900 2011 100834 / ADI indin.
Puc. 2.5. BHemrHuii B Mo/ieJii KHHO3aJIa ¢ TPOMKOTOBOPHUTEJISIMHU



18

[l EASE 43 / [omome / 2903 21 V013 46 2D lnckn
Puc. 2.6. Bun ot 3aaHeli cTeHBbI B MOJeJIM KMHO32/1a ¢ TPOMKOTOBOPHTEIAMU

TouHble KOOPAMHATHI U YIJIbl HAKJIOHA TPOMKOTOBOPHUTENEH MaHbl B Tabuuie 2.1 (Homepa
I'POMKOTOBOpPHUTEINEH yKa3aHbl HA pUC. 2.4, 3HaK «*» yKa3bIBaeT HA CAMMETPHYHO PACIIOIOKCHHBIH
IPOMKOT'OBOPHUTEIb, CETKA KOOPJMHAT JlaHa Ha pHc. 2.3 - 2.4, Y — coBHanaeT ¢ NpoaoIbHON OChIO
3aja, TOPH3OHTANBHBIA Yroia hOr  OTCUMTBHIBAETCS OT OTPHLATENHFHOTO HANpaBICHUS OCH Y:
MOJIOKUTENBHBIN YroJ — IMPOTUB YAaCOBOM CTPEJIKH; BEPTUKAIBHBIA YTrojl VEI OTCUHMTBHIBACTCS OT
TOPU30HTAIBHOM IUIOCKOCTH: HAIIPABJICHUE BHU3 — OTPULIATEIILHOR).

Ta6auna 2.1. Tunbel 1 napaMeTpbl TPOMKOTOBOPHTEJIei 3BYKOBOI 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 0.00 049 0.90 180.0 0.0 0.0
3 S3 SAM2LF 140 047 041 -165.0 0.0 0.0
4 S3* SAM2LF -140 047 041 165.0 0.0 0.0
5 S4 SAM1HF 140 046 090 -165.0 0.0 0.0
6 S4* SAM1HF -140 046 090 165.0 0.0 0.0
7 S5 S4Ai 284 530 1.60 -90.0 0.0 0.0
8 S5* S4Ai -284 530 1.60 90.0 0.0 0.0
9 S6 S4Ai 123 9.03 175 -27.0 0.0 0.0
10 S6* S4AiI -1.23 9.03 175 27.0 0.0 0.0
11 S7 S2S-EX 250 022 0.1 180.0 0.0 0.0
12 S7* S2S-EX -250 022 051 180.0 0.0 0.0

Jnst ynydieHuss HEpaBHOMEPHOCTH YPOBHS Ha BBICOKMX YacTOTaX AaKyCTUYECKHE OCHU
OOKOBBIX (DPOHTATHLHBIX TPOMKOTOBOPHUTENICH MOBEPHYTHI B TOPU3OHTAIBHOW TUIOCKOCTH HAa YTrOJ
15° x ueHTpy.

Pacuer mapameTpoB mpOU3BOAUTCS MJisi CIYHIATENIbCKUX 30H, PACHOJIOKEHHBIX Ha YPOBHE
yIIEeH CUIAIINX CIyLIaTenei.

Pesynbrarhl pacuera MPUBOAATCS HaA IUIAHE CIYHIATENIbCKUX 30H; HUXKHUE 30HBI Ha
PHUCYHKaX COOTBETCTBYIOT IIEPBOMY DsIly, BEpXHHUE 30HBI — BTOPOMY DSITY.
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11/30d Octarvn]

(E1EASE 4.3 7 Noediasn /29032011 11:3202 7 ADA Indin

Puc. 2.7. YpoBeHb NpsiMOro 3Byka 4acToThbl 125 I'y npu paéoTe HeHTPAJbHOI0 323KPAHHOT0 FPOMKOTOBOPHT€JIst

Derksmes
Used
Lagk: 51.52
Speser Daka Nol futhored
Mg Tersl SFL 2]
F 1M
{143 Getave Surn) . e,
Ereugy 2* Foct i —
113 Octarve] e H J e
\ : : 7
e \ :. e ; N
v \ Loz H / .
’/./’ kY . N i’ ., -
o S ’ N
// A 2 § ! n24 \\
4 e — ¢ b
V4 N — ¢ N\,
P e T W
.f/ A . \\
~ // \\. -
ToshL (@
~_ g -

o, anze L
e - :‘._ _.: e
. ) / /
} ) ; /
\ Y Fi Ne i
\ i 1 f !
(1EASE 43 7 Novdines 7 23032011 11:3343 7 AD1 Inchin

Puc. 2.8. YpoBeHs 0611ero 3syka yactorbl 125 I'u npu paéore HeHTPaILHOr0 3a3KPaHHOT0 FPOMKOTOBOPHUTEJIS
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047
0
%
04
[E1EASE 4.3 / Ooedinns /29032001 11: 2443 7 AD1 Inclin.

Puc. 2.9. YpoBeHs npsiMoro 3Byka 4actoThbl 1 kI'l npu padoTe HeHTPATBLHOI0 329KPAHHOT'0 TPOMKOTOBOPUTEIs

(C1EASE 4.3 / Doedonse /2902 2011 11:3512 7 ADA nclin
Puc. 2.10. YpoBens o61mero 3syka yactorsl 1 KI'i npu padoTe eHTPAJbHOI0 3239KPAHHOI0 I'POMKOTOBOPHTEJIS
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11/30d Octarvn]

=

(E1EASE 4.3 7 Noediesn /29032011 11:35:42 7 AD Indin

Puc. 2.11. YpoBeHb NpsAAMOro 3ByKka 4acToThl 8 KI'l npu padoTe HEHTPAIBHOT0 329KPAHHOI0 I'POMKOT0BOPHTEJIA

11/30d Octarvn]

Totsl SPL [

(E1EASE 4.3 7 Qoediesn /29032011 11:30:26 7 ADI Indin

Puc. 2.12. YpoBeHnb 001mero 3syka 4yactorsl 8 KI'i npu padoTe eHTPAJbHOI0 329KPAHHOI0 IPOMKOT0OBOPHTEJIS
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11/30d Octarvn]

05
{104
[
(E1EASE 4.3 7 Doediesn /29032011 11:32:36 7 AD Indin

Puc. 2.13. YpoBeHb npsiMoro 3Byka yactorsl 125 'y npu padore 60K0BOro 3a3KpaHHOT0 TPOMKOIOBOPHUTEJIS

113 Octarve] e H J T

r L omae e

s ™, Toral SFL (6=
; * Max 114

€128

(E1EASE 4.3 7 Doediasn /29032011 11: 3208 7 AD ndlin

Puc. 2.14. YpoBeHs oouiero 3syka uactorsl 125 'y npu padore 60K0BOro 3a3KpaHHOr0 'POMKOTI0OBOPHUTEJIS



23

=l
1053
(0]
[
[E1EASE 4.3 / Ooedtinns /29032001 11: 3543 7 AD1 Inclin

Puc. 2.15. YpoBeHb npsiMoro 3Byka 4acTorbl 1 KI'ii npu padoTe 60K0BOIr0 3a3KPAHHOI0 IPOMKOIOBOPHTE/IS

(1 EASE 4.2 f Ooedisesn /29002011 11:40.33 £ AD] Indin
Puc. 2.16. YpoBeHsb oouiero 38yka 4actorsl 1 kI'ni ipu pagore 60KOBOro 3a3KpaHHOT0 rPOMKOTOBOPHUTEJISI
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11/30d Octarvn]

=

1032
[}
02
(E1EASE 4.3 7 Doediasn /29092011 11:41:50 7 AD Indin

Puc. 2.17. YpoBeHb NpsAMOTro 3ByKka 4yacToThl 8 KI'l npu padoTe 60K0BOI0 3a3KPAHHOI0 'POMKOIOBOPHTE/IS

11/30d Octarvn]

Totsl SPL [

(E1EASE 4.3 7 Qoediesn /29032011 11:4239 7 AD Indin

Puc. 2.18. YpoBeHsb o01iero 3s8yka 4actorsl 8 KI'l pu pagore 60KOBOro 3a3KpaHHOT0 FPOMKOTOBOPHUTEJISI



Mok
Uted:
Lapi 5. 56, S 55

L3

(E1EASE 4.2 f Ooedisesn /29002001 11:44:29 7 AD] Indin

Puc. 2.19. YpoBeHsb npsimoro 3Byka yactorsl 125 I'y npu padore nepudeprnyecKux rpoMKOroBopmreieii

Meraama
Used
Lagh: 5. 56 5E°. 55"

Freq 124 He
1143 Ot Sun] B e e

& A : 5 !
.(/ v s
£ /’/ \\\

<1132

[E1EASE 4.3 / Ooedtinns /29032001 114457 7 AD1 Indlin

Puc. 2.20. YpoBeHsb 0011ero 3s8yka uacrorsl 125 I'u npu padore nepudepnyecKux rpoMKoroBopureiei

25

Toedl SFL [
Max 117
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Ligh 55,55, 567, 55°

(CIEASE 4.3 / Doedionss /2902 2011 11:45:28 7 ADA Indlin.
Puc. 2.21. YpoBeHb NpsAMOro 3Byka 4yacTorsl 1 KI'ii npu padoTe nepudepuyeckux rpoMKOroBopHuTeIei

§

- 5. 56, 5E°. 55°
¥ Datas N fudhonioed -
1

i
&

ot

ot SPLE]
00 Ky
Detave S

37

Toral SFL [
Max 112
nz

=

(I EASE 4.3 7 Ooedsess 7 29022011 114554 7 AD Inclin
Puc. 2.22. YpoBeHnb o01mero 3syka yactorsl 1 KI'u npu padore nepudepuyecKkux rpoMKOroBopureei
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Meraama

Used

Lagh: 5. 56, 56" S5

- Spmaker Data Nol Authionoed -
:lloc Direct SPL 2]

g Mz
1143 Dctarvs Sum)

[E1EASE 4.3 / Ooedtinns /29032001 114552 7 AD1 Indlin

Puc. 2.23. YpoBeHb NpsAMOro 3Byka 4yacToThl 8 KI'l npu padoTe nepudepuyecKux rpoMKOroBopHuTeei

Tt
Uted:
Lapi 5. 56, S 55

eq Hr
1143 etave Sum)

(E1EASE 4.2 f Ooedisesn /29002011 11:47 40 7 AD] Indin

Puc. 2.24. YpoBeHnb o01mero 3syka 4yactorsl 8 KI'y npu padore nepudepuyeckux rpoMKOroBopureei
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Freq 100 Mz
1142 Qctawe Sum)

(E1EASE 4.3 7 Doediesn /29032011 11:42:37 7 AD Indin

Puc. 2.25. YpoBeHns npsimoro 3syka npu padéore CHY rpomkoroBopureJiei

Norksmes
Used
Lagk 57,57
- Spmakie Dok Nol Avdhoriced -
Mg Teral SPL )
Freq 100 My
112 Ocawe Surr) e e——
= L Tes
Pl N
- .
o \ 3 £ ! .
- \ Lo 5 K ey
s 4 : § ! ,
; - — s
ra J/' "\_ 1Y
/ N
£ ~ S b
~ // \\. -
V4 AN it
\‘\" ’ ., /' -
183 ms3

(E1EASE 4.3 7 Ooediasn /29032011 11:42:00 7 AD Indin

Puc. 2.26. YpoBensb oduiero 3s8yka npu padore CHY rpomkoroBopureliei
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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. Pacnpenesenne naaexca pazoopunBoctu peun ST| mo Bermunne

o .
i L —
— 057 “->:_:-
» Sy
\__
\ =
y o o
7
z
b
=
®
i
]
o6
a7
B8
8
9
]
dxe 091
i ‘ .l N £
P A
YA [ - b
LY '
I AY
\
V g

(C1EASE 4.3 / Noedionse /2902 2011 11:50:43 7 ADA Inclin

Puc. 2.28. Pacnpenesenne nHaexca pazoopunsoctu peun ST1 mo 3oHam
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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. Pacnpenesnenne nnaexca sicioctu ¢80 mo BeimunHe

Heroksme

Used

Laph: 83,57 8454

- s:-%; Data Nol Audhoroed

46
Freq 1000 Hr
1172 Qictarve Aveeage)

nw HEEEYENE mﬂﬁ

1 EAZE 4.2 F Ooedisen /29022001 115221 7 AD] Inclin
Puc. 2.30. Pacnipenesnienne naaekca sicioctu ¢80 mo 30HamM
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W3 npuBenenHbix Ha puc. 2.7 — 2.12 maHHBIX BHJIHO, YTO TEXHHYECKHE TPEOOBAHUS IS
[EHTPATHLHOTO KaHaja BBITIONHSAIOTCS KaK M0 HEPaBHOMEPHOCTHU MPSMOTO 3BYKa, TaK U 1O YPOBHIO

o01ero 3ByKa.
To e MoxHO cka3aTh O ¢QpoHTambHOM OokoBOM KaHane (puc. 3.13-3.18), o

nepudpepryeckux  rpomkorooputensx  (puc.  3.19-3.24) w0  CcyOHH3KOYACTOTHBIX

rpoMKoroBopuTtessix (puc. 3.25-3.26).
Benuunna wHaekca paszdoopuuBocTH peun (puc. 3.27-3.28) ymoBIETBOPSET TEXHUYECKUM

TpeOOBaHUSIM C KQUeCTBEHHOU OIEHKON «OTITUIHO.
Nunekc myssikanpHOM sicHoctu C80 (puc. 3.29-3.30), Takke yIOBIETBOPSIET TEXHHUCCKUM
TpeOOBAaHUSM K 3BYKOBBIM CHCTEMaM JIJIsi BOCIIPOU3BEIeHUSI (JOHOTPaMMBbI COBPEMEHHOTO KHUHO.

2.5. CnenuduKanusa rpoMKOroBopUuTesIei

Ne | HammeHoBaHue Tun KoJu-Bo
1 ®@poHTAIBHBII rpoMKoroBopuTes» HYU JBL SYNTHESIS SAM2LF 3
2 ®@poHTAIBHBII rPoMKOTroBOpHUTE L BU JBL SYNTHESIS SAM1HF 3
3 Iepudepuyecknii r(POMKOrOBOPUTED JBL SYNTHESIS S4Ai 4
3 CHY rpoMKOTroOBOPHTEIb JBL SYNTHESIS S2S-EX 2

2.6. BeiBOj,

Kak mokazano KOMIBIOTEPHOE MOACTHPOBAHME 3ajla, AJIEKTPOAKYCTHYCCKHE IapaMeTphI
3BYKOBOI>'I CHUCTCMbI YIOBJICTBOPAIOT BCCM TCXHHUYCCKUM Tpe6OBaHI/I}IM K BOCIIPOU3BCIACHHUIO 3BYKa

COBpPEMEHHOI'O KMHO.
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3AK/IIOYEHHUE

[TpennoxenHas aKycTHYecKas OOJMIIOBKA, 3aJ0KEHHas B KOMIIBIOTEPHYIO MOJENb 3aja,
o0ecrieynsia ONTUMAJIbHBIE JUII MHOTOKAHAJIBHOTO KUHO aKyCTHYECKHE XapaKTEPUCTUKU: BpeMs
peBepOepariy 3ana ¥ UMITYJILCHBIC PEAKIIHH.

DnekTpoakycTudeckass cucreMa Ha 0Oa3e rpomkoroBoputenein ¢upmbl JBL Synthesis,
BBE/ICHHAS B KOMIBIOTEPHYIO MOJIENb, IIOKa3ala pe3yJbTaThl pacyeToB, IOJHOCTHIO
COOTBETCTBYIOIIIE TEXHUYECKMM TpPEOOBAaHUSAM IO HEPABHOMEPHOCTH YPOBHS MPSIMOTO 3BYKA,
YPOBHIO 00IIIET0 3ByKa, HHJEKCY pa300pYMBOCTH PEUH U MHJICKCY SICHOCTH MY3bIKH.
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