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AKycTHYecCKan
MeTponorus

Yactb 2

ONekTpoakyCTU4ecKe napameTpbl nanydarenen

I.A Anpomwmna

B nepBoit yactu cTatbu (cm «Install Pro», 2001, N°5)
ObInK paccMOTPEHbI aHANOroBbIE U LMMPOBbIE METORbI 13-
MepEeHS MMHEHBIX UCKaXeHWIA B N3nyyatensix (akyctuye-
CKMX CMCTEMAX, FPOMKOrOBOPUTENSIX, 3BYKOBbIX KOMOHKAX,
KOHTPONbHbIX arperarax v ap.) B COOTBETCTBUM C TpeboBa-
HUAMI MEXAYHapOAHbIX CTAHAAPTOB W MPUHSATON MPaKTy-
KOV OLIEHOK COBPEMEHHOM annapatypbl. B a1oi cTatbe Mbl
NPOJOMKAM 3HAKOMCTBO C METOAAMI U3MEPEHUS NpoCT-
PaHCTBEHHO-BPEMEHHbIX NIMHENAHBIX UCKAXEHWIA.

Bonpockl BnsiHMS NapaMeTpoB NOMELLEHNS Npochy-
WNBAHNS Ha BbIXOAHbIE XapaKTEPUCTUKM aKyCTUHECKMX
CUCTEM W MX KayecTBO 3BYYaHMS UMEIT YpPe3BblYaiHO
BaXHOE 3HAa4eHWe Npu MPOEKTUPOBAHUM aKyCTU4ECKON
annapatypsl kateropun hi-fi, High-End v annapatypsl ons
03BYY4eHNs. B nocnenHue rofbl 0CO6EHHO B CBAA3M C BHe-
[PEHNEM MPOCTPAHCTBEHHbIX CUCTEM 3BYKOMepepayn
(Surround Sound) atomy ynensieTcst o4eHb 6ONbLIOE BHU-
MaHWe B ay[uoTexHWKe, B 4aCTHOCTW mpu paspaboTke
afanTuBHbIX LM(POBbIX MPOLECCOPOB 1 CUCTEM KOMIbIO-
TEPHOrO MOQENMPOBAHNS aKyCTUYECKUX CBOWCTB MOMe-
leHns (cuctem aypanusaumy). Ans pewweHus sTux npo-
6nem HeoOXoaWMa OLEHKa NapameTpoB aKyCTUHECKON
annaparypel, U3MepeHHbIX He TOMbKO Ha OCK M3nyyaTens
(AYX, ©YX, KyMynSTUBHLIE CMEKTPBI), HO W B APYrUX TOY-
Kax nMpoCcTpaHCTBa.

[ns onpefeneHns «NpOCTPAHCTBEHHOTO» pacrnpefe-
NEHNs 3BYKOBOIO ABNEHNS, N3NY4AEMOro aKyCTU4eCKMM
YCTPOWCTBaMM, B COBPEMEHHON MPaKTMke MPOEKTMpOBa-
HMS ayanoannapaTypbl W B AENCTBYIOWMX CTaHpapTax
IEC 268-5 (2000 r.), FTOCT 16122-88, AES-5id-98 npegyc-
MOTPEHO 3MEPEHINe TaknX NapaMeTpoB, KaK XapakTepuc-
TIKa HanpaBfeHHOCTM W YaCTOTHAs XapaKTepucTika akyc-
TUYECKON MOLLHOCTH.

Mon xapakTepucTUKOM HanmpaBneHHOCTU MOHUMAETCS
«3aBICMMOCTb YPOBHS 3BYKOBOIO AABNEHMUS OT 4acToTbl 1
OT yrna Mexay OMOPHOI OCbIO 1 M3MEPSEMON OCbIO B YCNO-
BMSIX CBODOJHOMO NONS B PasnnyHbIX (3aaHHbIX) NNOCKO-
CTAX», @ NOf N3MEePSEMOI OCbI0 — NIMHIS, COEANHAIOLAS
MUKPOQOH 1 M3MEPSIEMbIA MCTOYHUK 3BYKA.
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Puc. 1. Bug 3arnyweHHo#i kamepsl

B cTaHpapTax npepycMOTPEHO U3MepeHie XapakTepu-
CTWKM HanpaBneHHOCTI B 3arnyLeHHON KaMepe AByMs Me-
Tomamm (puc. 1):

* 3anuc AYX npu cmeLLeHn MUKpodoHa Mo onpene-
NEHHbIMY YrNamm OT OMOPHOIA OCK, MPY STOM UHTEPBANbI 13-
MEHEHWNs YImoB PEKOMEHAYEeTCH BbIOMpaTh KpaTHbIMK
15° (puc. 2). B MHMManbHbIX TpeboBaHNsX Ha annapartypy
hi-fi yctaHoBnEHO, YTO MpM OTKNOHEHMSAX MUKPOGOHA Ha
+/- (20° — 30°) B ropu30HTanbHOM NOCKOCTY U Ha +/- (5° — 10°)
B BEPTUKANLHOI OTKMOHEHWe nonyyerHoin A4X ot A4X, us-
MEPEHHOM N0 0CY, He [OMXKHO npeBbIlwath 4 Ab ;

* 3aMuCb AnarpamMm HanpaBnEHHOCTU B MOASPHbIX KO-
opmumHartax (polar pattern), T.e. 3anucb 3Ha4€HUA YPOBHEI
3BYKOBOTO AABMNEHNS, U3MEPEHHbIX MIKPO(OHOM B yCro-
BMSIX CBOOOAHOTO NONS MPY HENPEePLIBHOM BPALLEHUN U3TTYy-
yaTens Ha NOBOPOTHOM YCTPOICTBE. 3anuCb MOXET NPou3-
BOANTCS Ha CMHYCOMBAnbHOM curHane uim Ha 1/3-okTas-
HOM Wi OKTABHOM LUyMe. VI3MepeHns JOmKHbI OCyLecTs-
NATbCA Ha Pa3NUYHbIX 4acToTax BHYTPW HOMUHAMBLHOMO An-
anasoHa, no KpaitHeit Mepe Ha vactotax 500, 1000, 2000,
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Puc.2. 3anuce AYX nop pasHbiMyu yrnamm
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Puc. 3. MonsipHas anarpamma

4000 v 8000 y. Onst ManeHbKMX BbICOKOYACTOTHBIX TPOM-
KOroBOpuTENEN M3MEPEHNs HE0BXOANMO NPOBOANTL Ha 60-
nee BbICOKMX YacToTax, X 3HAYEHUs! OrOBOPEHbI B CTaH-
papte IEC 268-1. BxopHoe HanpsbkeHue BbicTaBnsieTcs Ta-
KM 06pa3om, 4To6bl ypOBEHb 3BYKOBOIO AABNEHNS Ha OCH
Ha M3MepsAeMbIX YactoTax 6bin NOCTOSHHBIM. [Mpumep 3a-
MvCK NONSIPHBLIX AarpaMm ans 3ByKoBoI konoHkn VT 4889
JBL Ha yvacrote 250 Iy nokasaH Ha puc. 3. Ecnu nanyva-
TeNb UMEET HEOCECUMMETPUYHYIO (hopMy (Hanpumep, 3BY-
KOBas! KOMOHKa, BbITHyTast B ONHOM HampasneHuu), To no-
NAPHYI0 AnarpaMMy Hapo CHAMATb MO KpawnHel Mepe B
[BYX MNOCKOCTAX (FOPU3OHTANBHOI 1 BEPTUKANLHOI).

/13 n3mMepeHHbIX Takum 06pa3om XapakTepucTuk MoX-
HO OMpeaenuTb PSA NapameTpoB:

* KO3(MULIMEHT HAMpPaBNEeHHOCTY — OTHOLUEHWE 3BYKO-
BOTO [1aBNeHNs, N3MEPEHHOTO MO 3aaHHbIM YTTIOM OTHO-
cuTenbHO paboyen ocv, K 3ByKOBOMY AABMEHMIO Ha pabo-
Yelt 0CU AN OBHOM M TOM XE YacToThl (MONOChI 4acToT) U
npy OLHOM 1 TOM XXE PacCTOsHUKM OT paboyero LeHTpa
TPOMKOTOBOPUTENS:

,6°)

BOZ o °
@) B

* MHOEKC HanpaBneHHoCTN — 20-KpaTHblil BECATUYHBINA
norapuiM Koa(uLmMeHTa HanpasneHHoCTy;

* yron 3Ny4eHus — yron, B npefenax KoToporo 3Ha-
YeHWe MHAEeKCa HamnpaBneHHOCTU CMafaeT MeHee 4em
Ha 10 pb.

[ns namepenmns xapakTepucTuK HanpaBneHHOCTH Tak-
XE MPUMEHSIOTCS LN(POBbIE UMMYNbCHbIE METOABI, HaNpu-
Mep peanu3oBaHHble B LIMGPOBOA KOMMbIOTEPHO CTaHLINM
MLSSA (puc. 4), rae ucnonb3yioTcs N3MepeHns Mnynbc-
HbIX XapaKTepuUCTIK B PasHbIX TOHKAX MOMELLEHNs (KaK 3a-
TNYWEHHbIX, TaK 1 HE3arnyLWeHHbIX) C NOCnenyowWwMM npe-
o6pasoBaHnem Oypbe, Takum 06pa3oM MOXHO NOCTPOUTL
11 amMnUTyOHbIe, 1 (ha3oBble XapakTePUCTUK HanpaBmeH-
HocTu. Ha puc. 5 v 6 gaH npumep KOMMbIOTEPHON 3anucu
TPEXMEPHbIX MONAPHLIX AnarpamMm Kak nepebiM (T.e. AYX

nof pasHbiMM yrnamu), Tak v BTOpbIM crocobom (monsp-
Hble marpammsl).
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Kak noka3anv akcnepuMeHTbl, CylLecTBEHHYI0 CBA3b C
CyOBEKTUBHOI OLIEHKON Ka4ecTBa 3By4aHns akyCTUHecKom
annapartypbl B MOMELLEHNI MEIOT YaCcTOTHas XxapakTepuc-
TUKa aKyCTM4ecKoi MOWHOCT P 1 pacnpepenetHne 3Toi
MOLUHOCTM B MPOCTPAHCTBE 1 BO BPEMEHMU.

Mom aKyCTU4eCKON MOLWHOCTbIO NOHMMAETCs «0bLas
MOLUHOCTb, M3fly4aemMas rpOMKOrOBOPUTENEM B MPOCTPaH-
CTBO Ha PasnuyHbIX Yactotax».

Ha ocHoBaH!1 NCUXO(U3NHECKNX CCNEROBaHINA MOX-
HO cpenatb BbIBOR, YTO aKyCTUHECKME CUCTEMBI, UMEIOLINE
«xopolyto» A4X 3BykOBOrO AaBneHus (C Manoii HepasHo-
MEPHOCTbIO) W «MNOXYH0» (T.€. Y3KYi0, C PE3KUMI U3MEHe-
HUAMI LUAPUHBI MPY M3MEHEHMI YACTOTbI) XapaKTepUCTUKY
HanpaBneHHOCTH, 3ByYaT «XeCTKO 1 YTOMUTENbHO» B MO-
melleHnn. Mpn aToM cTepeoobpas CMeLLaeTcs ¢ u3MeHe-
HMEeM CMeKTPanbHOro COCTaBa CUrHana, 4Yto COBEPLEHHO
HeAoMyCTUMO, HaNpUMEP, ANS CTYANAHBIX KOHTPOMbHBIX ar-
peratoB, 0COBEHHO B HACTOsLEe BPEMS MpU Nepexofe Ha
NPOCTPAHCTBEHHbIE CUCTEMBI 3amMCh: eCclin MPOCTPaHCT-
BEHHbI 3BYKOBOW 06pa3, CO3AABAEMblii CUCTEMOIA KOH-
TPOMbHBIX arperatos (B 4acTHocTw, no cucteme 5.1 Dolby
Surround), 6ymeT cMewatbCa B NpoLecce 3anucy, 3ByKo-
pexuccep He CMOXET KOHTPOnMpoBaTh CBOo paboTy. Io-
3TOMY ANS CTYAWAHBIX aKYCTUYECKMX arperatoB B [OKY-
menTax OMPT TK 55-1 npegnaranock HOpMKUpOBaHme pas-
HOMEPHOCTI 4acTOTHOI XapakTepuUCTUKM aKyCTUHECKONA
MOLHOCTU cnegylowmm obpasom: mpu oblem cnage
1 ab/OKT Npn N3MeHeHMN YacToThl B Mpeaenax HopMupye-
MOr0 AnanasoHa [OnycTMas HepaBHOMEPHOCTb AOMKHA
ObITb +/-1 OB.

MeTopmka n3mepeHuii akycT4eckoil MOLWHOCTM B 3a-
TMyLWEHHON 1 peBepbepaLyoHHOl Kamepe aHanoroBbIMK
METOAAMM M3NIOXEHA B OTEHECTBEHHBIX 11 MEXBYHAPORHbIX
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Puc. 5. KomnbrotepHbiii cnocob 3anucn A4YX
rnog pasHeIMu yrnamm

cranpaptax: FOCT 16122-88, IEC 268-5 u gp. B cootBert-
CTBIV C 3TUMU TPEBOBAHNAMM U3MEPEHNS MOTYT BbITb Bbl-
MONHEHbI B YCMOBWUSX CBOBORHOMO Mons (B 3armyLIeHHOM
Kamepe), B YCMIOBUsIX MOMYNPOCTPaHCTBA M B YCMOBUSAX
AnddysHoro nons (B pesepbepaLMoHHoi Kamepe).

B ycnoBusx cBo60AHOrO Mons crnocob n3mMepeHns axy-
CTU4ECKOM MOLLHOCTI 3aKNIO4AETCS B CRERyIOLEM:

NPOM3BOANTCS U3MEPEHNE 3BYKOBOTO AaBneHus (Ha
CYHYCOMTANbHOM MM WYMOBOM CUTHane) Mpu pasnnyHbIX
MONOXEHNSX MUKPOGIOHA M TPOMKOrOBOPUTENS (TOYKN M3-
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Puc. 4. UsmeputenbHas
craHums MLSSA

Puc. 6. TpexmepHas
nonsipHasi
Anarpamma
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mepeHus orosopeHsl B FTOCTe 16122-88), no mexpayHapop-
HbIM pekomeHpaunsm [EC 268-5 Touku cnepyet BbiGupath
Ha chepe, OKpyXaloLeit rpOMKOrOBOPUTENb (MNK Ha mony-
cthepe ong nonynpocTpaHcTea). PacueT akyctuveckoi
MOLUHOCTM BbIMOMHSAETCA NpW 3TOM N0 (hopmyne:

p-Anl nZP ).

(.

rhe O, — BONHOBOE COMPOTUBNEHME BO3MYyXa, KI/C M,
[ — paccTosiHue oT paboyero LeHTpa rpOMKOroBOpUTENSt
[10 M3MepUTENLHOTO MUKPOdoHa, M; p( f)— 3ByKOBOE A1aB-
NeHne Ha 3afiaHHoM 4acToTe (Monoce 4acToT), pas3suBae-
MO€ rPOMKOrOBOpUTENEM B i-TOUKeE, a; n — umeno B3anm-
HbIX PACMONOXEHUA FPOMKOrOBOPUTENS U MUKPOGOHa (He
meHee 20). COOTBETCTBEHHO akyCTU4eckasi MOWHOCTb Ha
3afjaHHOM 4acToTe £ paBHa:

41tl

B(N=2F-P'(f).

VI3mepenuns akycT4eckoil MOWHOCTH B peBepbepa-
LIMOHHON Kamepe (T.e. B ycnoBusx AuddysHoro nons)
NPON3BOASATCA B CeyloLeM Nopsake: M3MepseTcs 3By-
KOBOE AiaBNeHMeE Ha WyMOBOM curHane (1/3-okTaBHoit unu
OKTaBHOW M0MOCe) Ha pasnuyHbIX YacToTax v nNpu pasnny-
HbIX MOMOXEHUSAX U3MEPUTENLHOTO MUKPOQOHa (He Me-
Hee 5), 3aTemM paccHUTLIBAETCS CPefHEe 3BYKOBOE faB-
neHne. AkycTndeckas MOLWHOCTb M3nydyaTens onpepens-
€ercs no qopmyne:

=—P(f)1 ,

rHe P, — akyctudeckasi MOWHOCTb, BT; V — obbem ro-
meLuenusi, M*; T — Bpems peepbepauuy, c; p, - cpefHee
3BYKOBOE fAaBneHue, a.

Pacuer akycTn4eckol MOLHOCTH (T.e. MOMHO 3BYKO-
BOW SHEPriK, U3Ny4aeMon B OKpyXKaioLee NpoCTpaHCTBO)
11 MOCTPOEHME €€ YacTOTHOI 3aBUCMMOCT BbIMOMHSIOTCS
TaKXe B HACTOSILLEe BpeMs LNGPOBLIMU METOaMM (MyTeM
VHTETPUPOBaHUS MO MPOCTPAHCTBY MONSPHBIX [uarpamm,
13MEpEHHBIX, HanpUMep, CnocoboM, YKa3aHHbIM BhILLE).

Bo Bcex coBpeMeHHbIX 3apyBexHbix kartanorax Ha
ayouoannapatypy 06bI4HO NPUBOLATCS eLue ABa napameT-
pa, XapaKTepuayloWwnx ee HanpasneHHble CBONCTBA, KOTO-
pble B HaleM CTaHgapTe HasbiBAOTCA KOA(MMULMEHTOM
0CEBOW KOHLIEHTPALMI 1 MHILEKCOM OCEBOM KOHLIEHTpaLWK,
B MeXMyHapofHbIx cTaHpaprax — directivity factor (Q) u
directivity index (Di).

KoathpmumeHT oceBoit KoHUeHTpaumn (directivity fac-
tor — ) — 370 OTHOWEHWe KBappaTa 3ByKOBOro AaBneHus,
N3MEPEHHOTO Ha OCY CHCTEMBI, K €€ aKyCTUHECKON MOLLHO-
CTW Ha 3TOM Xe YacToTe (aKyCTN4YECKOe [aBneHne JOMKHO
N3MepPATLCA B TEX Xe YCNOoBUAX, YTO K akycTnyeckas MOLL-
HOCTb, T. €. B CBOBOHOM Mnu peBepbepupyioLem none):

_anl’ B()
°N="p" By
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VHpekc oceBoli koHueHTpauum (directivity index — Di)
onpegenseTcs [ByMsi cnocobamu:

* 4epe3 aKyCTUYECKYI0 MOLHOCTb, M3MEPEHHYIO YKa-
3aHHBIM BbILLE METO[OM:

an’ ) B B

Di=10lg0=10( BT ok

rne (/) — naBneHune, U3MepeHHoe Ha ocv nany4a-
Tens;

* yepes W3MepeHNs YpoBHS 3BYKOBOTO AABMEHUS
L_— B ycnoBusx cBOGO[HOMO Mons Ha 0CK Ha paccTos-
HUK 1M, 1 YPOBHS 3BYKOBOTO AaBNEHNS B YCTIOBUSX ANM-
thysHoro nonsi L :

i~ - T 107,V .
Di=L,-L,+10lg7--10lg<;-25dB,

roe V - o6bem nomelenus, M* T — Bpems pesepoe-
paumn, ¢; Vy =1 M% T, =1 c.

3HaueHme aTnx KOS(MMULMEHTOB 1 X 3aBUCMMOCTb OT
4aCcTOTbl YPe3BbIYaHO BaXHbI 0COBEHHO AN annapaTypel,
npenHasHa4eHHoN Ans 03BY4eHNs (PyMOPHbIX FPOMKOrOBO-
puTeneii, 3ByKOBbIX KOMOHOK M [ip.), MOCKOMbKY BCE COBPE-
MeHHble METOIWKI NPOEKTPOBAHINS CUCTEM 3BYKOyCUNE-
HUS Y4UTLIBAIOT NPY pacyeTax MMEHHO 3T NapameTpbl u3-
nyyatenei.

B HOBOI1 pemakuum MexpyHapogHoro cTaHpapta IEC
268-5 (2000 r.) BBEMEH €lUe OAMH MapameTp Ans OLEHKM
HanpaBneHHbIX CBOWCTB M3MyyaTeneil — 3T0 Yron NoKpbITUs
(coverage angle). ViHorga B kaTanorax annapartypbl ins 03-
BYYEHWs OH ykasbiBaeTcs kak beamwidth (-6 gb), uTo B ne-
peBOAe 03HauaeT «lWMpUHa fyya npu cnape 6 ab». 1ot
napameTp OMpefensieTcs no 3anncaHHo! MonspHON fma-
rpamme Kak yron, B npefenax Kotoporo ypoBeHb 3ByKOBO-
ro AaBMEHNS Y TMaBHOrO NenecTka auarpaMMbl CHIKAETCS
Ha 6 Ab No OTHOLEHMIO K YPOBHIO Ha ocy (puc. 7). 3anuch
NONSPHON fMarpammbl BOMKHa NPOM3BOANTLCS OKTABHbIMMN
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Puc. 7. OnpepeneHune yrna noKpbitus
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nonocamm LWyma ¢ LeHTpanbHol Yactoton 4 Ky (BO3MOX-
Ha 3anucb W Ha [pyroli YacToTe, HO 3TO AOMKHO BbITb Oro-
BOPEHO B AOKYMEHTALWN).

MpuMepHOe COOTHOLWEHNE MeXay UHOEKCOM Hampas-
nexHocTv Di v yrnamu noKpbITUS B ABYX NEPneHANKynsp-
HbIX MNOCKOCTAX — FOPU3OHTANbHON ( A) M BEpTUKaNbHOI
(B) — B cTaHmapTe cnegylolee:

180

Di=101 ,
g arcsin(sin% sin%)

roe A v B B rpapycax.

O6bI4HO B 3BYKOBBIX KOMOHKAX 11 PYMOPHbIX FPOMKOTO-
BOPUTENSIX MHOEKC HanpaBReHHOCTM CyLECTBEHHO BO3pac-
TaeT € 4acToTOM, Yron MOKPbITIS, HA0BOPOT, C 4aCTOTON 3a-
METHO YMEHbLLIAETCS, NpK 3TOM ero 3Ha4eHue u xapakrep
3aBMCUMOCTI OT 4acToTbl CYLECTBEHHO pa3nuyaloTcs B
BEPTUKANbHOI 11 TOPU30OHTANBHOM NNOCKOCTSX (puc. 8, a).

BEAMWIDTH

1000 -

100 1,000
Frequency in Hertz

10,000

AXIAL Q

100 -

O 10+

10,000

100 1,000
Frequency in Hertz

Puc. 8. B3aBucumocTb yrna nokpbitus, Koaghghm-
UMeHTa oceBO KOHLIeHTapuun 1 MHAEK-
ca 0ceBOW KOHLeHTpaLuu OT 4acToTbl:

a) ansa papnansHoro pyrnopa JBL 2345;
6) ans pynopa paBHOMEPHOIO MOKPbITHS

B 80-e r. ObIn MpeanpuHAT KoMNNeke pabot no cospa-
HUIO CreLManbHOro CeMencTaa pyrnopoB, KOTOPbIE Ha3blBa-
0T pynopamu pasHomepHoro nokpbitus (Henricksen.C,
Ureda M «The Manta-Ray Horn» JAES v.26, n.9). 9tu py-
nopbl 06naAAI0T YHUKaNbHLIMI HaNpaBneHHbIMY CBOWCTBA-
MI: OHW UMEIOT NPaKTUYECKN He 3aBUCALME OT YacToTbl
MHOEeKC HanpaeneHHocTn Din yron nokpsitus (beamwidth)
KaK B rOPWU3OHTaNbHOM, TaK 1 B BEPTUKANbHOW MAOCKOCTSX
(puc. 8, 6). ns Toro Yytobbl fOBUTLCS 3TOrO, BbiNa 0TPato-
TaHa CnoxHeiwas (opma pynopa ¢ pasHbiMW 3aKoHamm
M3MeHeHns obpasytolLel B BEPTUKANbHOM 1 FOPU3OHTaNb-
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HO NRocKocTsAX (puc. 9). MPOMKOroBOpUTENN C TakMK py-
nopami BbIMyCKAKOTCA B HACTOSLIEE BpeMms, Hampumep,
(upmoit JBL 1 HaxoasT WMpoKOe NPUMEHEHNE B CUCTEMAX
3BYKOYCUNEHIS, 0COBEHHO B 3BYKOBbIX CHCTEMAX NSt KMHO.

B CcOBpeMEHHbIX aKyCTM4eckux cuctemax fns KOH-
LiepTHO-TeaTpanbHON annapaTtypsl, faXe B CTYAMIAHbIX ar-
perarax fOCTAaTOYHO YACTO UCTIONL3YIOTCS PYNOPHbIE U3My-
yaTenu B Ka4ecTBe HU3KO-, CPeAHe- 1 BbICOKOYACTOTHOIO
3BeHa. Bo Bcex katanorax 0cobeHHO Ha 3T BUAbI annapa-
Typbl 0053aTeNbHO YKa3bIBAKOTCS XapaKTepucTuku, onpe-
[ensiowne X HanpaBneHHOCTb, HampuMep B KWHOTeaT-
panbHoi cucteme JBL 5672 ¢ pynopHbIMM CpenHe- 1 BbICO-
KOYaCTOTHbIMM rpoMKoroBoputensamMm (puc. 10) npueeaeHs!
cneqyloLye xapakTepucTIKm: YacTOTHbIN ananasoH 35 My —
16 KTy (-10 pb), amMnAnTyAHO-4YaCTOTHAs XapakTepucTuka
45 Ty - 12 kI'y (+/-3 pb), ropn3oHTanbHbIA Yron NOKpPbITAS
(coverage angle) — 80° (ycpepHeHHbIii B anana3oHe 300 My
- 16 k' (-6 0B)), BepTMKanbHbIi yron NoKpbITus — 45° (yc-
PEOHEHHbIR B TOM Xe AManasoHe), makcumym SPL -
112 gb Ha 10 m.

®upma Nexo fns cBoent cepunt NPO(ECCHOHaAMbHbIX
aKyctudeckux cuctem ans o3syderus Alpha-F u Alpha-M
3a/aeT HanpaeneHHbIe CBOICTBA CMEAYIOLMM 06pa3oM:

Crenpdnranms Alpha-F
Frequency response
(AMIIHTYAHO-YACTOTHAA XAPAKTEPHCTHEE )

Usable range (-6 1B)
(HOMHHLIBHBI AHANA30H C0 criagom -6 AE)

Sl 107 15/Br/m
(XApAKTEPHCTIYECKAR HYBCTEHTENBHOCTh)

Peak SPL

(MAKCHMAIBHBIR YPOBEHB 3BYKOBOTO JIARNEHHA)

HY - 142 ab (nHK)

Dispersion

(YTON NOKPHITHA) 75x 30
Directivity Q&Di

(Kos(dmupenT 1 HIJICKE OCCBOM KOHUCHTPALHN)

Crossover frequencies (4acToTwl pasnena) HY,/CY=210 Iy
C4/BY=2,2 kY|

Nominal impedance HY -6 Om

(HOMHHUTBHBIA HMIELIHC) CH/BY - 8 0Om

Recommended amplifiers
(PEROMEHYEMAR MOIHOCT YCHIHTEAEH)

Hapetock, 4T0 9Ta Tabnuua ¢ nepeBofami OCHOBHbIX
TEPMUHOB MOMOXET uMTaTENSM MPaBUIbHO OPUEHTUPO-
BaTbCS B COBPEMEHHbIX KaTanorax.

PesynbTathl uccnenosaHuii, nonyyeHHsle B nocnep-
HWe rofibl B NCUX0AKYCTUKE, NoKasanu, YTo cnyxosas cuc-
TEMa NPOW3BORNT OLEHKY PacnpeneneHus CrekTpansHoi
SHEprum CUrHana 1 xapakTep M3MEHEHMS e BO BDEMEHM,
B 4aCTHOCTW 3Ta MH(OPMALMA NEXMT B OCHOBE OMpefene-
HWS Taknx CYObEKTUBHBIX XapaKkTePUCTUK, Kak rPOMKOCTb
1 otyacTi Tembp. ImeHHo noatomy B 80-e r. 6bina paspa-
60TaHa Teopust U NpakTMKa NPUMEHEHNS [N OLIEHKN aky-
CTUYECKMX CMCTEM HOBOW XapaKTepucTuku. STa XxapakTte-
pUCTUKa [aBHO 1CMONb30Banach B Apyrux 06nacTsx Hayku
(B 4acTHOCTM B KBAHTOBOW MeXaHuke). B Tpynax takux ns-
BECTHbIX Y4eHbIX, kak R. Heyser (B 4ecTb ero namsatm Ha
BCeX KoHrpeccax AES npoBopsTcsi MemopuanbHble nek-
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25.56"

40 Tig - 19 &Iy +/-3 1B

38 Iy — 20 &1y +/-6 1B

CH/BY - 140 ab (mmk)

Q=25 Di=14 nb (f>630 Iix)

(649.22mm)

——7.50"

Puc. 9. ®opma pynopa
paBHOMEePHOro
MOKPbITUS

Alpha-M

220 Ty - 19 &Iy +/-3 1B

180 Iy - 20 &lig +/- 6ab

107 pB/Br/m

140 b

75 %300

Q=25, Di=14 26 (I>630 Iiy)

CH/BY=2,2 xIly

80M

HY: 900 - 1400 Br 1a 6 Om
CY/BY: 700 - 1000 Br Ha 8 OM

700 = 1000 Br 1a 8 Om

(190.5mm,
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Puc. 10. Bupg 3ByKkoBo#
KOJIOHKMN
¢hupmbl JBL

Puc. 12. PacnpeneneHne
BurHepa ans
HU3KOYacTOTHOIo
rpomMKoroBopurens

Puc. 11. UmnynbcHas xapaktepuctuka
aKycTU4ecKow cuctTeMbl

umm), A. Kaizer, 6bina 060CHOBaHa BO3MOXHOCTb €€ npi-
MEHEHUs st OLeHKM MPOCTPAHCTBEHHBIX XapaKTepucTuK
aKycTu4eckux cuctem. Ecnu u3BectHa 3aBUCUMOCTb 3BY-
KOBOIO CMrHana OT BPEMEHM, T.€. HanpuMep MMMynbCHas
XapaKTepucTUKa akycTinueckoit cuctemsl £ (1) (puc. 11), 1o
MOXHO paccumuTaTh yHKUMO BurHepa, nonb3ysick cnepyto-
Leit (hopmynoii:

(o0

wi@= § ¢ 165 f-Gae,

-0

roe f(f)u f*(t) — COMPSKEHHbIE (yHKLMN («JAES»,
1983, April).

®u3nyeckuii CMbICT MOMYYEHHBIX Pe3ynbTaToB Mpeg-
CTaBnseT cobol pacnpefeneHne akyCTnieckon MOLHOCTH
No 4acToTe U BPEMEHHU. BVIH 9TOro pacnpenenexns ang H13-
KOYaCTOTHOrO FPOMKOrOBOPUTENS MokasaH Ha puc. 12.
Pacuyet akycTu4eckoii MOWHOCTY NS pasniyHbIX TO4eK fa-
€T BO3MOXHOCTb MONYYUTb MH(OPMALMIO O MPOCTPaHCT-
BEHHOM pacnpefeneHnin CneKkTpanbHoM akycT4eckon
MOLUHOCTI BHYTPW MOMELLEHNS 1 OLEHNTb XapakTep uame-
HEHUA ee BO BPeMeHW, YTO 3HAUYUTENbHO Nyulle Koppesnu-
PYeT C BOCMPUHUMAEMBIM Ka4eCTBOM 3By4aHust akycTiye-
CKMX cucTeM. AHanm3 aToil XapakTepucTUKI NO3BONSET KO-
NMYECTBEHHO OLEHUTL BMUSHUE PE30HAHCOB MOABMXHOIN
CUCTEMBI, MPABUILHOCTL BbIGOPA YaCTOThI pasfena 1 Bns-
HWe pasfaennTenbHbIX (pl/l]'lepOB Ha BbIXOHblE XapakTepuc-
Tkn AC, paccuutatb 3Ha4YeHWe MrHOBEHHOW 4acToTbl,
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rpynnoBOro BpemeHn 3afepxusanqus 1 op. Passutue atoil
TEXHVKI SBNSETCS OFHAM 13 NePCMEKTUBHbIX HANpaBneHi
B aKycTudeckon metponorun. OHa HaxopuT Bce 6ombluee
MpUMeHEHe B NpoLiecce pa3paboTok akycTnyeckolt anna-
partypbl.

Ha OCHOBaHWM M3MEPEHHbIX UMK PacCUUTaHHbIX 3Ha-
YeHWI aKyCTUYECKOI MOLUHOCTU MOXHO OMpeneniTb Koag-
(uumeHT nonesHoro Aerctans (KIMM), T.e. oTHoWeHWe n3-
fy4aemoii akyCTU4eCKoil MOLHOCTI K MOSBORMMON 3neKT-
PUYECKON MOLHOCTM NPY M3MEPEHNSIX Ha 3aiaHHOIA 4acTo-
Te UNK MOMOCE 4acToT:

oG]

CnenyeT OTMETWTb, YTO BCe SMEKTPOANHAMMYECKME
rPOMKOTOBOPUTENN NPSAMOTO U3MY4EHUS 1 COOTBETCTBEHHO
aKyCTUYECKMe CUCTEMbI C HUMI UMEIOT YPE3BbIYaNHO HU3-
kui KM (<1%). Tonbko y3Koroprble pynopHble rPOMKOro-
soputenu moryT umetb KM fo 10%. YuutbiBas, 4To 06be-
Mbl MPOU3BOLCTBA FPOMKOrOBOPUTENEN B MUPOBOI MPOMbI-
WNEHHOCTI JOCTUraloT COTEH MMMNWOHOB WTYK B rOf, He-
TPYAHO NOACYNTATL, Kakue OrpPOMHbIE SNeKTpUYeckue
MOLLUHOCTI pacxopytoTcst Hea(deKTuBHO. MpuynHoi Takon
HU3KOWM 3((EKTUBHOCTM SBNSETCS, BO-MEPBLIX, TO, YTO
TPOMKOrOBOPUTENM M3My4aloT B BO3MYX, T.6. B Cpedy C
04€eHb HI3KNM conpoTienenmnem (B Boge KIMO nanyyarenei
CYLLECTBEHHO BbILLE); BO-BTOPbIX, 60MbLINE MOWHOCTY pac-
CenBaloTCs B BUAE Tenna B 3BYKOBO KaTYLIKe (B MOLUHbIX
HW3KOYACTOTHbIX POMKOrOBOPUTENSX NpU GOMbILION Ha-
rpy3ke Temneparypa, N3MepeHHas Ha 3BYKOBOW KaTyluke,
MoxeT pocturate 300°), pacxomylTcs Ha TpeHue B Mo-
[BVXHOIA cucTeMe 1 T.0. Kak M3BECTHO, aneKTpoaAnHamnye-
CKMiA rPOMKOroBOpuTEnb 6bin N306peTeH B 1926 . (nateHT
Rice n Kellog'a), ¢ Tex nop npegnpuHMManock Hemano no-
MbITOK CO30aTh 60M1€€ INMEKTUBHYIO KOHCTPYKLIMIO M3Nyya-
Tens, HO Moka He yaanock paspaborarb npeobpasosartens,
KoTOpbIii 06ecneunan Obl WHPOKWIA AMana3oH BOCTPOM3-
BOANMbIX 4aCTOT, HU3KWIA YPOBEHb HEMMHENMHbIX WCKaxXe-
HUI 1 BLICOKYIO S((EKTUBHOCTb, TaK YTO €CTb 6OMbLION
MpOCTOp Anst M306PETaTENLCKON MbICTN.

(Mpogomxenne cnenyer)



