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UPENHUHCIIOBHUE

OnHuM U3 o(pPeKTHBHbBIX METOOOB CHMXEHHd liymMa B
NnoMelleHUsix o6uwecTBeHHbIX H [OpOMBIUUIEHHBIX  30aHWH
ABNSIETCH aKycTuyeckas OTAeNKa OrpaXxpawiuMx KOHCT-
pykun#t, [Ina akyCcTu4eCKOoro 6naroyCTpoicIBa  ILYMHBLIX
MOMelleHH# NMPHMEHSIOTCSl 3BYKONornoumamwume O6IHLIOBKH
Ha NOTONKAX ¥ CTeHax, a Takxke o0O0beMHble (WTyuHble)
3BYKOMNOIJIOT HTEJ H.

PeayneTaThl HcCcnenoBaHu#t O6beMHbIX 3BYKOMNOINIOT H—
TeNefi CBHAETENLCTBYIOT O TOM, YTO MX MOXHO MNpHMe-
HATb KaK CaMOCTOSITeNbHO, TAK M B COYETaHHM C [Opy-
TF'MMH CTpPOUTEJIbHO-aKyCTHYeCKHMH CpPEeACTBAMH CHHXe-—
HUS WyMa, TakMMH, K&K aKyCTHYeCKHe foaBeCcHble  [o-
TOJIKH, 3ByKonorviomawie OGNHUOBKH CTE€H, aKyCTHieC-
KHe 3KpaHbl M ap,

Hanbonee nenecoobpasso nx HCNONBLI3OBAHME B YCHiO-—
BHSIX, KOTraa HEBO3MOXHO MK ManosadhdeKTHBHO  ApHMe—
HEeHHe aKyCTHYeCKO# OoT[aefkH orpaxineHHit BBHAY O60Nb-—
WOA BBICOTHl MNOMElEeHHH, HanHuus CBeTONpO3pay HbIX
NMOKpbITHA, Gonbluoi MIomand OCTEKIEHHd U Ap.

Onga adbekTHBHOrO NpHMeHeHHsT OOGBbEMHBIX 3BYKOIMOr—
noTuTeNIel HeoO6XOAMMO 3HATh HMX aKyCTHYeCKHe Xxapak—
TepucTuxi. [Jo HacTosimero BpeMeHH BBHAY  CIIOXHOCTH
pacyeTa OHHM ONpeneliaNuCh IKCMEepPHMEHTAaNbHbIM  NyTeM
1Py HCClleOBaHHH 06pa3uoB O6BEMHLIX 3BYKOMNOIJIOTUTE-—
fNell B pepepbepanyoHHLIX KaMepax.

[lpupeneHHas B NAHHOM pYKOBOACTBE MeTOAWKA [AaeT
BO3MOXHOCTb pACCUYHTHIBATH ONTHMAIbHbIE 3HayeHHs
aKyCTH4YeCKHX rnapaMeTpoB OGBEeMHOT'O 3BYKOMOIVIOT HTeIs
(xapakTepubii pasmep, ycnoBHbIl KO3pDULUHEHT  aBYKO-
forJiolle HAsl, KBUBAJIGHTHYIO MJowanb 3BYKOIOIVIOUIEeHHUS,
panuyc 30Hbl BAMSIHWS) [/IS 3a[1aHHOT'O CNeKTpa yMma o
noaGupaTh 3ByKOfoIviouailie MaTepHansl C  ONTHMalb-
HbIMH AKYCTHYEeCKHMH XapakTepHCTHKAMH.

HacTtoamee pykosoacrso paapaborano B paaBHTHE
rnaesl CHull 11-12-77 *3awwura or wyma® ¢ uenvio 06—
JeryeHud NpoeKTHPOBaHUS OOGBEMHbLIX 3BYKOMNOIVIOTHTeNne#
3a cueT ucrnonskaopaHua 3BM



Paapaborano HUH crpourenbHbix koHcTpykuuk (xann.
TexH. Hayk B.H. Maxkwuwun, umwk. .M. Cropoxyx) ¥ HUU
crporTenbHoR ¢uanku Toccrpos CCCP (xana. TexH, Ha-
yk JI.A. Bopucos) npu yuacrun KHeBCcKoro nonsrexHu-—
geckoro uuctTuryra (kana. Texd. Hayk W.JI. O6oanenko).

1. AKYCTUYECKME NAPAMETPbl OB BEMHBIX 3BYKONOTNOTHTENER

1.1, O6vemunie sBykonornorurenn (O3[1) npeacras-
Ns50T CO6O# 3BYyKONOIVIOWAIIIME Tejna paafindHo# reo-
MeTpuueckot dopmel (chepa, ky6, KoHyc), KOTOpbie
pasMelainTCa B MOMEIIeHNsaX HAA HCTOYHHKaAMM liyma.

B ofmem cayuae O3[1 umeloT nerkut kapkac B ¢op-
Me Kakoro-inunbo reoMeTpHyeckoro Tena, MOpPHUCThIN 3BYy-
KOMorfowmaouui 3anoNHuTenb B 3auMTHO! obonouke (mna
TKAHeN WIH MIeHOK) H NephOpHpPOBAHHOE MOKPhHITHE.

1,2, OCHOBHBIMH 8KYCTHHECKHMH  XapaKTepUCTHMKaMHu
O3I1 aBnsoTCa yciOBHLIA KO3hGHUHEHT 3BYKOMOIVIOWEHHS
o, ¥ 3KBHUBa/leHTHas INowanb 3ByKonoryiomewus A, =
=a,S,r0e o, - CpefHUR YCIIOBHHIA KOo(hhHUHEHT 3IBYKO-
MOTJIOIIEe sl Ha eNMHHLY MNOBEepPXHOCTH 3BYKOHOIJIOTHTeNd;
S - nnomane NOBePXHOCTHM 3BYKONMOIVIOTHTENs, M2.

Maxcumym koadpunnenta ssykonoriowenus (K3I) s
3a]aHHOM [Malas3oHe 4acCTOT OGYC/OB/IeH pasMepaMu M
dopmott O3I1, akycTuyecKumH CBOHCTBAMH MOPHCTOr O
3BYKOMOIVIOWAIOWET'0O MaTepuana M SaUlUTHbIX MOKPbITHIH.

1,3, Paamepwl u dopma O3I1, o6ycnopnuBawmue ero
aKyCTH4eCKHe CBOHCTBA, XapaKTepH3ylOTCH NapaMeTpoM
kr, roe r - xapakrepumi#t pasmep O3I1 (paamyc che—
pbl, cTopoHa ky6a, NpHBeaeHHas BbLICOTA KOHyca H# T.i.),
k=27F[c, ~ BonHOBOE uMCIIO (F - uwacrora apyka, Iu;
€, - CKOpOCTb 3BYKa B BO3ayXe, cM/c).

1.4, Makcumym xoadpuurventTa asyxonorsomenus O3I1
B 3a0aHHOM [Mana3doHe 4YacTOT 3aBHCHT OT  OTHOLIEHHd
Haubonbuero nonepeyHoro paamepa O3] » K anuHe na-
Baiome# a3pykoeBo#t BomHml A ; B oBnacTH 4yacTor, rae
orHowenne r/2A < 1, KoahppHUHEHT  BBYKOMOIVIOWEHHS
O3I1 moxer BospacTaTh 6narogaps ABJEHMIO AMPPAKLUH
A0 BenuyMHbl, Gonbiued eauuuus! (B CBA3M C yeM OH
HasBaH "yC/OBHLIM" ).
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B o6nactu uacror, rae 7/2A >, K3Il o6bvemHoro apy-
konornorurens npubmmkaerca K K3I1 nnockoit  sxBuBa-
JIEHTHOR KOHCTDYKLMH.

1,5, AxkycTthnueckasa adpexTnBHocTb O3I1 ouennpaeTcs
OTHOIUeHMEeM 7:% , rae o, - K31 >kxBHBANIEHT=~
HOH [JJOCKON KOHCTpPYKUHH,

1,6. Bennuuna seykonornowenuss rpynmel O3[1 saBucur
OT HX pa3MelleHHs B MOMemeHHH, MakcuManbHoe 3BYKO—
NOTVIOWEeHHe OOCTHraeTCs NpH pacloOXeHHH 3BYKOMNOryo-
THTeNel Ha pPaCCTOSIHMAX, OMpefeseMblX HX 30HAMH BIlH-
saHMSl. 30Ha BIHAHMS NpeacTaender co6oit yacTe npocT-
pancrBa Bokpyr O3[l, B npepenax KOTOpoA  HPOHCXOAMT
3aMeTHOe HCKaxeHue 3BYKOBOT'O MOIS 38 CYeT 3BYKOMO-
rnomaomux ceoicrs O3[1.

BennuuHa 30HB BAKSIHUS OfpeaelIsieTCS pPAaCCTOSTHHEM
MeXAy reOMeTpHYEeCKHMH LEHTPaMH 3BYKOMOrzioTHTreljel
A (panuyc 30HBI BRAMSAHHMS) M paccTosHueM H  Mexay
LEHTPOM 3BYKOIOIVIOTHTEJNS M MIOCKOCTbIO  OrpaxneHHs
(noronka, cTeHw).

Ona O3[1 ¢ nnowagpio MOBEPXHOCTH S ONTHMANBHOE
3HAYEHHe BeNMYMH A M N HaXOQMTCS aKCNepUMeH—
TanbHO WM ONpefeNsieTcsi H3 Bbl paXEHHS

Xy S
h=H=2)f =X, (1)
g
1,7. B nomewennn pacnonoxenwe O3I1 npoussoaut-
Csl MO KBAApaTHOR CeTKe WIH B waxMaTHOM nopsnxe.

Boamoxro pacnonoxenue O3I1 B apyx ypoeHsx B npepe-
nax ux 3oHb BnusHua., O3[] nmoapewHBAlOTCH K NOTONKY
[IOMEIeHU Hal HCTOYHHKAMM LiyMa C MaKCHMAaJbHO BO3-
MOXHBIM NpPHOIMKEHAEM K HHM.

1,8. AkycTHyeckne cBoACTBa 3BYKOMOIVIOILAKLIHX Ma-
TepHanoB XapakTepH3YIOTCS YAe/lbHbIM aKyCTHYECKHM
amnenaicom Z. B obweM cayyae uMmnenasc npeacTab-
nsieT CoGOW KOMIUIEKCHYIO BeNHYHHY Z=R+;¥, roe
R - akTuBHas cocrapnsiomas, O6yCNOBIeHHasA conpo-
THBJI€HAEM TpeHHd BO3AyXa B Mopax MaTepuana; Y -
peakTuBHas cocTtapnswomas, o6ycnosinenHas peaxkuuneft
MacChl ¥ YNPYrocTdH BOJIOKOH ¥ BO34yXa,

B akycruueckux pacuyerax npumeHnsieTcs Oeapasmep-

S



HbIfl ynenbHbl#t akycThyecku# umnenanc Z HOPMHUPO-
aax-mbm_x BOJIHOBOMY conpo'runneﬂmo soanyxa A, ¢, ,
e Z=Z/f5,; R=RIAC, ; 9= Y40,

roe A, - WIOTHOCTL Boaayxa, kr/cmS.

1,9, 9 Ecnu TonmuHa cnos 3Bykonorziomamomero MAaTe-—
pna.na [OCTaTOYHO BEe/IHKA [0 CPABHEHMIO C ANMHHOH BO/-

1 (cnnownoe zanonuenne O3[1), To ero MMmnenmanc V4
CTPEMHTCSl_K 3HAYEHHIO BOVIHOBOI'O COMpOTHBIICHHS Mare-
punana W= W+JW, raoe W ~ aKTHBHasa CocraBidiolas
W W, - peakTHBHas cocTapjsiomas BOMHOBOrO  COMpO-
THBNeHusd, B aTOM cnyuyae c nocrarouHoR TOYHOCTBIO
NPUHAMAETCS pPABEHCTBO WMIENaHCa Marepuana ero BoO/-
HOBOMY COfIpOTHBIIEHHIO Z=w.

1,10. AxycTuyeckue CBOACTBa 3AaUHTHBIX MOK Pbl T 1
(Tkane#t, nneHoK, MephOPHPOBAHHBLIX KPAHOB) TaKxe Xa-
pakTepuayloTcs umneaancom Z=R +jY. UMmnenanc exyc-
THYECKHX MAaTepHaloB U HMMIIenaHc 3BYKOMOTJIOM A0 HX
KOHCTPYKL M, COCTOALIMX M3 MOPHCTOro Marepwuasna B
oSonoyke M3 TKaHH (nNneHKu) M NephOPHPOBAHHOTO MOK-—
pbiTHS, onpenensiercss corsiacHo “PexoMeHpaunsaMm no
pacyeTy M NpPOEKTHPOBAHMKIO 3BYKomnorvyomaioowmnx O6aHIo-
BOK”.

2. METOJ} PACYETA KOJOOHUHEHTA 3BYKONOI' IOWEHHU A
OB BEMHOIO 3BYKONOI JIOTHTEIA

2.1. B ocnoBy pacuera K3I1 o6bemHOro 3mykonoryio-
THUTe/Id TIONIOKEHO pelleHWe 3anNaYy O pPacCesiHHH MIOCKO#
3BYKOBOW BOJIHBEI Ha moryomanpileii cpepe. 3Bykobas Moml-
HOCTE, NIOIVIOIIEHHAS CPepo, OTHECEHHAA K MHTEeHCHBHOCTH
napaioille/i BOIHEI, Ha3bIBAETCH SPhHeK THBHBIM ceyeHHueM
nornomenus obvemuoro norsorurens Qg M, npencrasns-

ercs Bblpa)KeHKeM T2
Q" hr)2 2 Z (2n+1)(1-18,1%), (2)
raoe B =g 21, - xoedxbuuuen'r OTpax eHus! cpepHiyeCcKol

BOJIHL MOpsifKa 71 ;

Q1 - $a30BLIft yron paccesiHMs 3BYKOBBIX BOJH,
cpa3aHHbI! ¢ MMnepaicomM Z  NOBepX-—
HOCTH Chepbl COOTHOIUeHHEM



~iZ/Pe D, sind,+ D, sind, (3)
-iZ/pc D, cosd +D, cos d, .

t97, =

ITpumMewuan#ue JlonspbexTusubiM ceyenueMm
flor/7iomeHuss OHMMAEIOT Mnomanb, OPHEeHTHPOBAHHYID HOp—
Ma/lbHO K nagaiouleMy NMOTOKY 3BYKOBON sHepruM M fApe-
rpaxnaruyio NyTh TAKOMY KOMHYeCTBY nagaiouel aByKo-
BOM MOILIHOCTH, KOTOpas paBHa NOTJIOIEHHOM.

[pu nenenuu BenwduHel Q, Ha naowWanb MOBEPXHOCTH
cdepul S nonyyaioT GeapasaMmepHbIR YCAOBHBIA KOadgdu—
IHEHT 3BYKOMOTr/OWeHHs o, KOTOpbIfl a/1s NNOCKO# 3By-—
KOBOH BOJIHBL! ONMpenesnsieTCs BblpaeHHeM

s 025 =
e *y =g (Mzz (2n+1)(1-18,1%),
B=9£27ﬂ 7+D’;/D"({gcos(dr: ) Rsm-( n)}—

- 1+0. /D, {[Tcos(d.~ &)+ Rsin(d.- 4, )]-

= ilReos(d, - &)+ Gsin (& - &)}
~ilReos (4, - &) - Fsin(d, - &)]}

- (8)

2:2. Beruucnenue nndpysHoro ycnobsoro kosddruHeH—
Ta SBYKOHOI‘ﬂomemm cdepuieckoro O3I1 ¢ panuycom r
u m«menaucom Z=R+j¥, , npousponurcs no dopmyne
(2n+ 1)Rsm(cfl d’) (6
-00/1) +2[Geas (- &)+ Rsin (6-87)+ 1 /0 (T R*)]

rae k=183-10"F - ponmosoe umcno B Boamyxe, 1/cM;

oy (kr) &

F - yacTora 3Byka, ['u;
_ " = paanyc cdeprel, CM;
R,Y - akTuBHAS M peakTHBHAS COCTaB/SAIO-

WHe MMMeanaHca MOBepXHOCTH cdepsl,
BbID&KEHHOI'O B [O/SIX POC BOJIHOBOI'O

iy COMPOTHBNEHHN BOJRYXS;
Dk trifslr L(kn)2 — amanuTyob cdeprueckux &y HKL Hit

, /-’—2‘\' Beccens;
D (k)= W (kr)) e, L(kF)R~ nponsBoakble aMMmIMTYn cdepHyecKkHx
¢yHkuuit Beccens;



Jo(K7), j.(kr) - chepuueckne byHkuun Beccens 1 po-
ga M UxX NpOU3BOLHEIE;

n, (kr),n, (kr) - cheprmyeckne dynkunn Beccens I po-
ga ¥ ux npousBoaHbie (¢pyHkunu Heft—

Maxa),
d,,d' - tasossie yrie ceprieckmx ¢yHKuui
Beccenss u ux npoHaBOAHLIE;
n - nopsnox apykosoft Bonmmml (7t = 0,
1, 2, eees N );
kr - napamerp, ABAAIOWHACH apryMEHTOM

npy BelYMCNEHMH ¢yHkuu#A  Beccena
(a takke mx ammnwryn LO,, daso-
BBbIX YTVIOB lf,’, M MX [POH3BOMHLIX
D., &)
[lporpamma pacuera ougdy3HOIO YCNOBHOTO  KO3(hdu-
HMEeHTa 3BYKOMOIJIOWeHHs no naHHo# dopMmyne ma 3BM
npuseaeHa B npma. 1.

3. PEKOMEHAAUHH NO ONPEJEJIEHHI0 ONTHUMAJIBHBIX
NNAPAMETPOB 03N

3:1. [Ina nocTixeHNs MaKCHM&IbHbIX SHAYEHMR  yC-
7I0BHOTO KoadduunenTa apykonorsomeunus O3[1 B 3anan-
HOM [HanasoHe YacTOT HeO6XOoHMO:

ONpefe/lNTH pacueTHyl 4acTory F,, Ha KOTOpO#
OO/MKEeH HaXOAHTLCS MAaKCHMyM ycnopHoro  K3I1 o,
06BbEMHOI'0 3BYKOMOIVIOT HTEIS;

ONpele/IATL ONTHMAINBHLIA xapakTepHol#l paamep r
O6BLEMHOT'O 3BYKOIOIVIOT HTENS;

BbIGpaTh 3BYKOMNOIVIOWAIIUUA MaTepHal H  3alHTHOE
nokpeiTHe O3[1 c onTHManbHBIMH 8KYCTHYECKHMH Xapak-—
TepHCTUKAMHY;

pacCyYHMTaThb YaCTOTHYI0 XapaKTepPHUCTHKY  YCI/IOBHOTO
K3IT «, 1 BenrmyuHy 3KBHBAIEHTHOR mniomanu 3BYKO—~
nornomennss Ay, B HOPMHPYEMOM OMAanasoHe 4acToOT;

onpeneNnTb BENMYUHY panuyca 30Hbl Bausuausa A O3I1.

3.2. [To zapnanHOMy ChneKTpy lyMma onpepenseTcs
OManasoH $acToT, I'dleé YPOBHH 3BYKOBOTO OABJIEHUs Npe-
BLIWAIOT AONMYCTHMBbIE 3HA4YeHHsl; BbIGHpaeTcsd pacyeTHas
yacTtora £, , Ha KOTOpO# MpeBbilieHHe OOMYyCTUMBIX
YPOBHe#t 3BYKOBOT'O naBileHusl HaubGonbluee.
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3.3. Panuyc chepws Tep + NS KOTOPOro NpHBeNeHHbIe
3HAYEHHd MapaMmeTpa Ar JleXaT B MaKCHMAalIbHOM aHanma-—
30HE 4acToT, I'le ypOBHH 3BYKOBOI'O N8BINEHMS  [pPEBbI-
WalT OOMyCTHMbie 3HadveHHMs (cornacuo n. 3.2) onpepe-
nsgwoTCd no tabn, 1.

ITpu™MeuyuaHnue 3HayeHua napamerpa kr ,
npuBeneHHble B TaGi. 1 Ona NAHHOTO 3HAYeHHd Teo »
YAOBJIETBOPSIIOT YCIIOBMIO MABKCHMyMa Xy B npenenax

rpaHill yKasaHHOr'o nHamasoHa yactor (cornacHo ycmo-
Bmo r/2A < 1). 3a npepenaMu yKasaHHbIX OHANA30HOB
o, O3I1 npubnikaeTca K o¢, IKBHBAIIGHTHOM M1OCKON
KOHCTPYKUMH,

Ta6nuna 1

Panun- 3HayeHUs MapameTrpa Ar Ha CpedHEreoOMeT-
yc HYeCKO# yacToTe OKTaBHEIX momoc Fp, I'nm
codeprr| 125 ‘ 160 | 200| 250 | 315 400 | 500 630
T, cM

15 0,343 0,439 0,549 0,686 0,864 1,098 1,372 1,729
20 0,457 0,58 0,732 0,915 1,153 1,464 1,83 2,3
25 0,572 0,732 0,915 1,143 1,44 1,830 2,287 2,88

30 0,686 0,878 1,098 1,372 1,729 2,196 2,745 3,458
40 0,915 1,17 1,464 1,83 2,3 2,928 3,660 4,611

Mponomxenue Tabn. 1

Panu-|3Hayennsa napameTpa Ar Ha CpefgHereoMeTpuYeCKom
yc yacToTe OKTaBHEIX nonoc Fp [N

PPt 800 |1000 | 1250 | 1600|2000 | 2500|3150 |4000
3" 2

15 2,196 2,745 3,431 4,392 5,49 6,882 8,646 10,98
20 2,928 3,66 4,557 5,856 7,32 9,15 11,63 -
25 3,66 4,575 5,718 7,320 9,15 11,43 -~ -
30 4,392 5,49 6,882 8,784 10,98 - - -
40 5,866 7,32 9,150 11,71 - - - -

3,4. Mo pui6panHOMy papnmycy r'cy Ha yacToTe £, M3
Tabn. 1 onpepensercs aHaueHHe mapamerpa KAr.

3,5, s nassoro napamerpa Ar no tabn. 2 onpe-
RensioTCHd ONTHUMA/bHbIE 3HAYEHHs COCTABNAIMHMX HMie—
nanca (R,, Y, ) O3I.



Tab6bnuuna 2

[Napametp |Cocrapnmomune nmne-|Iapamerp] Cocrabnsio-
kr naHca kr IHe uMne—
| naHce

ﬁo yo ;50 g;

0,35 0,19 -0,2 2,9 0,8 -0,6
0,45 0,2 -0,24 3,45 0,86 -0,64
0,55 0,26 -0,25 3,65 0,98 -0,65
0,65 0,33 -0,26 4,4 0,96 -0,66
0,7 0,38 -0,28 4,55 1 -0,65
0,75 0,39 -0,3 4,6 1 -0,65
0,85 0,4 -0,31 5,5 1,06 -0,65
0,9 0,42 -0,32 5,7 1,09 -0,65
1,1 0,44 -0,33 58 1,3 -0,66
1,15 0,46 -0,35 6,85 2,3 -0,66
1,35 0,57 -0,39 7,3 1,13 -0,66
1,4 0,6 -0,4 8,65 1,2 -0,66
1,45 0,62 -0,41 8,75 1,22 -0,66
1,7 0,72 -0,45 8,8 1,14 -0,66
1,75 0,74 -0,49 9,15 1,19 -0,65
1,85 0,77 -0,48 11 1,10 -0,65
2,2 0,78 -0,5 11,45 1,21 -0,66
2,3 0,82 -0,54 11,55 1,2 -0,65
2,75 0,83 -0,56 11,7 1,23 -0,66

2,85 0,84 -0,6 - - -

IlpuMeuaHnH e 3HaueHHs /5,, u .970 noiy4ye-
Hb) NMyTeM YCpenHeHHMs ONTHMaNbHLIX Benmumi R n &,
BBIYHCIIEHHEIX MO ¢opmysne (6) M3 ycnoeus MakCcHMyma
K3IT (npn xospbuuMeHTe oTpaxeHHsi, PABHOM Hymo) s
paa3nudHeix Mon koneGannéh 2,

3.6, Ilo cnpaBouHOA nuTepaType noaGMpalOTCS aKyc—
THyeCckHe Mmarepnann azanonuenus O3I1 u 3amUTHOr O
HOKPBITUYI C TAKHMH XapakTepHCTHKaMH, 4YTOObI CymMmap-—
Hble 3HayeHHs COCTAaBALIOIMX HUMMelaHca ﬁz, Y, aTHx
marepunanos (umneganc O3I]) Ha pacyeTHO# sacrore /,
Goinn GnM3KE K onTHMalbHeIM R, , Y,.

3.7. 3HaueHHs COCTaBISIOIHNX HMMNEeNaHCa aKyCTHYeC-—
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KMX MaTepHasioB W 3BYKOMOIJIOWAKMWMUX KOHCTPYKLHURA ON-~
penensioTca cornacHo "PexomeHpaudsiM N0 pacyeTry "
NPOEKTHPOBAHMIO 3BYKOMOIVIOWAKIINX OGNHUOBOK”.

3,8. OxcnepuMeHTanbHLIe 3HAYEHHS cocTaBnaomux
wmnenasca R, Y  u BOMHOBOrO conporueienus M., W,
HEKOTOPbIX aKYCTHYeCKHMX MAaTepuajoB MpHBeOeHbl B
Taba. 1,2 npan. 2.

Ecnu O3I1 umeer cno#t 3sykomorvomaioumero MaTe-
prana_romununo# 50 MM, TO cocTapnsiomMe — MMMegaHca
Rur Yy MoryT BbiGHpaThCs mo Tabn. 1 mpun. 2, ecnu
O3I1 szanonHaeTcs 3BYKONOIVIOWAKIUHM MAaTepHaloM Noji—
HOCTBIO, TO coryacHo m.1.9,, cocrapngiouse BOIHOBOTO
CONpOTHMBIEHNA 3TOTO Marepuana W, W, MOTYT Bbl-
6uparbcs nmo Tabin. 2, npun. 2.

3,9. XapakTepHniM paaMepoM chepuyeckoro O3I1 ae-
asercs papuyc chepbl 7o, . [ns O3I1 apyro# dopMBI
XapakTepHLIM pasMepoM SB/SIeTCS 3KBHBAJIEHTHHIA panu-
YC Tyxs » KOTOpBIl OMpene/sieTcs W3 yC/OBHS PaBeHCT-
Ba ofbvemop cdepuueckoro O3IT ¥, u O3I OaHHOR
¢opmbl V.

Hanpumep, ana O3[1, uMmeowero dopMy Ky6a, xapak-
TepHbIl pasMep - CTopoHa Ky6a Iy, » onpenenae'rcn u3

paBeHCTBA 05’beMOB Vep= ¥, , TRE —_‘”rco’ G:G..
H "3"6 3 ﬁ'r

3,10. PacyeT 4aCTOTHbIX X8pAKTepHCTHK xyy Aur 1
paanuyca zonbl Bausuus ( A ) O3I nponssoaurcs Ha

3BM no nporpammMe, npuBeaeHHOR B npun. 1.

4. ONUCAHHE AITOPHUTMA PACHETA
AKYCTHYECKHUX XAPAKTEPUCTHK 031

4. 1. [lna pacyeTa akycTuueckux xapakrtepuctuk O3I1
pa3paboTaH anropuTMm Ha gasike POPTPAH mg 3BM  EC-
1030, a rakxe gra apyrux OBM runa EC, paGeralouix B
onepauuoHHoit cucteme DOS .

lporpamma pacuera npenycmartpueaeTr BblYHCNIeHHE
ycnosHoro K3IT o, # sKBMBaNeHTHOR foWaOM 3BYKO~
nornomerusi A,, 06beMHOro cepHyeckoro 3ByKOHoOr-
7IOTHTENA B OKTaBHbIX HaM 1/83 okTaBHbIX nojocax uac-
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TOTHOrO ananazoHa 82,5-8000 I'u, a Takxe onpeaeneHHe
pacyeTHOR Be/IM4MHB! pafMyCa 30Hbl BJIMAHHS OOHHOYHOIO
O3I1.

[Jearraa nporpamMma npefycMaTpHBaeT TakXe pacuyeT
napameTpor O3[1 xy6uueckoft dopmbl, 06beM  KOTOpOro
sKpHB&lieHTeH obbeMy cdepuueckoro OIIl.

B nporpaMMe NpHHSTH yC/OBHble OBO3HAYEHHHA, [pH-
BeneHHvle B Tabil. 3.

4,2, lna npoeenesnsi pacyera B NPOrpamMMy BBOAST-
Cdl clleayioluine MCXOOHble NaHMbIe:

KoniHyecTBO yacTor N (gns okrapHbix nonoc NV = 8,
ona 1/3 oktapHeix N = 16);

3Ha4yeHHd cocrapifiouux umnenanca O3[1:  akTubHO#
R; m peakrtusHOR Y% ;

panuyc cpepHyecKoro o6beMHOro 3BYKOMOIIOTHTeNns
P

Hcxonnple naHHbie aanucobiBaioTcs Ha GnaHkax no
dopmam Ne 1 mnm 2 (puc. 1,2). Ecam pacuer Begercs
B OKTABHBEIX MOIOCax 4acToT, TO Ha 6nanke Ne 1 B mep-
BOH CTpoke Ha BTOpo# nmoauuun neppokaprs (1K) sanu-
ceiBaeTca uucio 8; ecnm B 1/3 - okTaBHBIX nonocax,
TO Ha GnaHke Ne 2 B mepeo#f cTpoKe Ha nmepBod H BTO-
polt noamusix 1K zanucmiBaercsa umcao 16.

3ankck 3HaYeHHA AKTHBHOA M peaKTHBHOR COCTABNSIO-
KX HMMOeoaHCa MPOU3BOAMTCH B KOJMOHKax GnaHka Ha
BOCbLMH MM lIeCTHaAuaTh CTPOKAaX, COIVIACHO KOMMYeCTBY
NPHHATEIX 4aCTOT.

3HaueHHe HMMegaHCA Ha Kaxaoll M3 yacTOT QaMHChbl-
BaeTcd B CTpOKe Ha ceMH noauunax [1K, us KOTOpBIX
neppas, BTOpas H TPeTbY CHyXaT s 3anHCH uenon
4a8CTH 4HCNa (MONOXHTE/NBHOrO WIH OTPHUATENLHOro); B
4eTBepToi MO3HLUMH CTABATCH TO4YKA, pasdensiomas le-—
JAYI0 4acTb YHCIa OT OpOoGHONM; nATas, wectas H celb-
Mas NMO3MIHHM IANONHAITCS APOGHOR YacThIO 4iC/a Him
HYSIMH,

3uavenne Iy O3l B BHAE uenoro unu apoGHoro
yuc/a 3anuchiBaeTcd Ha Gnanke Ne 1 wnu 2 aHanoruy-
HBIM 0O0Opa3oM.

12



Ta6annua 3

Hcxonnwie naHHble

Peaynbrare pacuera

HanmeHnobanue| HammenoBannd Q6ogHayeHme
BECJIHYHH B pac-|B npo-

YeTHbIX| FPaM—
bopMy~| Me
18X

Cpenxereo- [NapameTp Ar kr x

MeTpuyecKoe Ycncsmplf ko— o, SUMMA

aHayeHne addumeaT

4aCTOTH B 3BYKOIOF10~

OKTaBHbIX meHnsa coe-

win 1/3 ox- pHYECKOTO

TaBHbIX MO~ o3I

j1ocax

KonuuecTBo - N kBusanenr- A, SUMMA1

yacTor Had naowank

AxTuBnas coc- R, SOPR amykonorao-

Tapasiiomas IWeHus Ha

nmnenanca O3 onun O3

PeakTunnas Y, SOREAK (ctepmaeckunt

cocTapsiomas WIi¥ 3KBHBA-

umnenanca O3[1 NeHTHBIR eMy

Ky6uueckutt)
Panuyc cdepbr r R YcnopHbit KO- Xy SUMMAK

03I o

appuHHE BT
3BYKONOTJ10-
WeHua KyOH-
yeckoro O3I]
CropoHra xy-
6uyeckoro
o3

Paguyc somel Ay
BMSHUS Che-
pw1

To xe, Ky6a

T3ke R1

H1
H2

hw
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. umnedanca
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°
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o

o
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u Peoxmubrag
. cocmabagrowian
° umnedanca
°

o

°

o

o

o

: Paduyc  sByxonoznomumeng

Puc. 1. Bnank ucxooHblx gaHHbIx Ne ]

4,3, Anroput™M pacuera no ¢opmyne (8)

AylolHe 3TAaNb:

1. B namaTb Mawnue sanaercas maccus ( DIMENSION )
3HaueHuit nocnenoparenbHoro pana ¢yskuuh Beccens I
poaa - B1(200), Il pona - B2(200) #u Mx mpOM3BOAMBIX -

B1PR(200), B2PR(200).

14
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o3oqug NK v 5
n N@”’M
1 2 3 4 s 6 7 P
! 6 Konuwecmbo vacmom
o
id
Axmubrag
° cocmabnaiowae
bomoboao
o conpomubnenug
°
°
°
°
°
°
Peaxmubnog
° cocmobagowion
20
. conpomubaenug
°
o
o
Paduyc sbyxonozromumens
id

Puc. 2. Bnasx ucxonselx naHHbix Ne 2

2. Boiumcnsiercs napamerp kr - aprymest by HKLMR
(o6osnaueHumt T )

x = 6,28 RF/3400, (8)
roe R - paaumyc coepuyeckoro O3[I, cm;
F - yacrtora a3Byka, I'u.
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3. IMo cranpaprHolf moanporpamme 3BM mis apry-
MeHTa X BbliuHChswTcs cheprieckne dynkuun Beccens
1 pona, obosnauensnie B1(K), I1 pona - B2(K) n nx
npoussonusie - B1PR(K), B2PR(K), roe K -  mopsnok
dyukumn (K =1, 2, 3, ..., M ). [lna o6paaoBanus noc-
nenosarenbHOro pana ¢yHkuu# ¢ nopsakoM or 0 po M
ornenbHo GOPMHUPYIOTCS Hy/nepble 3HayeHus ¢yHKuufi Bec-

cend, obosHayeHHbie Bl, B2 u ux npouspoaHuie - B1PR,
B2PR npm K= 0,

Ona manbix sHaueHuit aprymenTa T < 4 KOIMYECTBO
4/I€HOB MOC/1eAOBATE/ILHOrO psina ¢yHKuuii HpUHMMaeTcs
paBHbIM ceMH (M= 7), Tak kak ¢yHKuMH GONee BbICO-
KHX MOpANKOB CTpeMATCH Kk Hymo. [lpu aprymentre r >4
KOJIHYeCTBO 4JIEHOB DAfla NPUHUMAETCH DPAaBHbIM YOBOEH-
HOMY LeJIOMYy 4MCy aprymenta I , T.e. [M=INT(2x)],
4TO obeCneyUBaeT OOCTATOYHYIO TOYHOCTL  BbIYMCIEHUS
K3Il.

4. llo anrebGpanyeckuM BblpaKeHHAM BbIYHCASIOTCH
creaywune BeHYHHbI:

a) ammnuryms D (kr)  ¢ymkum#t Beccens, o6oa-
HayeHnbie A

A=V [BIUK)Z+[B2(K)]Z (9)
u ux npowasonssie D! (kr), o6osnauennsre APR
APR =V[BIPR(K)IZ+[BZPR(K)]Z ; (10)
6) CHHYCH M KOCHHYCH pa3HOCTH (a3oBbIX yriaos
¢ynkunit Beccens, oboanayenwswie DI u D2 ,
DI = I/A-APR - x?, (11)

D2 =Y~ (p1)?; (12)

B) CyMMa MOC/Ie[OBATeNbHOrO psina ¢yHKuuH
S(K)= (2K+1)Z
AJAPR +2(Y+Z)+APRIA -C
Z = SOPR-D1
Y = SOREAK: D2
C =(SOREAK)?+(SOPR); (14)

r) K3Il cdepuieckoro apykonoraorurens &, 0603~
HauyeHHbIH SUMMA

(13)

rae
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2,
SUMMA = 45/x"; (15)

0) SKBUBAeNTHAA NaowWAanb spyKonornomehnus A,y Ha
oaud O3[l, o6oanayenHas SUMMA |

SUMMA { = SUMMA- D3, (16)

roe D3= 4rR? - naowanb noBepxHOCTH ctepel;
e) paoMyc 30HL BIMSHHUS /7“, cdepmyeckoro O3I1,

o6o3HadyeHHbI H1
Hi = 2 SUMMA-D3 /7T | (17)

roe sHayenHe SUMMA 6epeTcss MakCHMabHbLIM;
%) K3I1 ky6uyeckoro aeykonornorurens Xy, 0603~
HayeHHBI# SUMMAK
SUMMAK = SUMMA /1,25; \ 18)
3) xapakTepHpl! pasmep KyGHYECKOTO 3BYKOMOIVIOTH—
rend  Myup, (cTopona xy6a), o6osHaueHHbt R
3 4RI
(R1) = 255, (19)
rae R - paauyc cpepnyeckoro O3II, cm;
M) panMyC 30HLI BI/IMSIHHS KyGM4eCKOIO 3BYKOMOIIOTH—
Tena  f,, o6osnayeHHbt H2

H2 = 2VSUMMAK-6(R1)2/r, (20

roe 6(R7 ) - maomans nopepxsocTH Ky6uueckoro O3IL

5. Ha sunixone 3BM neuaraiorTcs cllieqylomue BelHyd—
Hbl: yacTora 3Byka F (B okraBHmix unu 1/3 - okrap-
HbIX [Oofnocax); axKTHBHas cocrapidowas umnenanca O3

( SOPR); peakTuBhas cocrapnsiomas uMmnenanca O3]
(SOREAK ); napametrp Ar (x); ycnoBHe® Koagduuu—
eHT apykonoryomenns coepuyeckoro O3  ( SUMMA );
9KBUBAIEHTHAs IOWAaAb 3Bykonoraomenus Ha oaun O3I]
(chepuyecku#t u xybuueckut) ( SUMMA1); YCNoBHBIN KO-
appHuMeHT 3BYyKOnoraomeHus xy6Guueckoro O3 (SUMMAK)
5KBHBAJIEHTHOTO CPepHIECKOMY; 3HAYEHHS pPanHycoB Che—-
puseckoro O3I1 (cM) ¥ ero zomm Bausuus (M); cTopo-
Ha 3sKBHBajleHTHoro kybmieckoro O3IT {(cMm) u panuyc
ero soHbLl BausHuA (M).

6. o anayennam SUMMA u SUMMA1 cTposTcs Tpa-
$HKY YACTOTHBIX XapPaKTepuUcTUk «, u A,, B HOpMHpye—
MOM ananasose uacror (62,5-8000 I'u).

17



MpuMmewyadnsue B npun. 3 npubesess) pac-—
CYHWTaHHbIE 110 [AHHOMY AIrOpHTMY 3HAYEHHS YaCTOTHBIX
xapakTepucTuk o, coepuyeckux O3I na pasnu4yHbIX
3BYKOMOIJIOMAOIMX MAaTepHaIOB.

5. NIPHMEP PACYETA

OnpepenuTb ONTHMA&NbLHbIE napaMeTpsl O6BLEMHOIO 3BYy-
KOMOIJIOTHTE/NISI M erc aKyCTHYeCKHe XapaKTepHCTHKHM o,
Auysh  mns CHikeHHa wyMma B paGoueft 30He noMelme-—
HUSl; CHeKTp luymMa npuBeneH B Tabn. 4.

Tabnuua 4

Hanmenopauue | Cerinka CpenHereoMeTpHyecKne 4acTOThI
OKTAaBHBLIX novioc, '
63/125]250/500(1000/2000 4000[8000

1. Ypomenb - 738 82 8 8 82 79 176
3BYKOBOT'O

naBlleHHs Ha

pabouem

mecre L, nb

2. Honycrumuit TOCT 9992 96 83 80 78 76 74
ypoBesb L, 12,1.

ab 003-76

3. Tpebyemoe - - - - 2 6 4 3 2
CHIDKEHHE Wy-—

ma 4L, ob

Pewenue.
1. Onpenensiem TpeGyemoe cHuxenHe wyma AL SL-L, .
ab (ra6n. 4, noa. 3).

2, OnpepensieM OManasoH 4acTOT, I'Ae YPOBHH BBYKO-
BOTO OABJIeHHS MpPEeBHIAT OONYCTHMble 3Hagenus ( 4F=
500-8000 T'u). Haxommm pacuerHyio uactory Fp=1000 I'y,
rie oTMeyaercs Haubonbliiee MpeBbIlLeHue Lon-

3. Onpenensem napamerp kr O3I1, obecneunBaomus
MaKCHMajbHOe 3HayeHHe o, Ha yactore £, 21000 Iu.

IMo Tabn. 1 onpepenseM onTHMaNbRLIA panuyc cepu-—
yeckoro O3[1 7, = 15 cM, Tak Kak mIg STOro 3HaAYe-

18



HUSI paauyca ynosierBopdercs ycnoBge Makcrmyma K3II
B HaHOOIbIUEM AMAMA30HE 4AaCTOT, rae Tpe6yerca CHH-
XKEHHe lWyma.

Mpu r., = 15 cM Ha pacueTHOR uacToTe Fo =
1000 T'u HaxoluM 3HaYeHHe napamerpa kr = 2,745,
4, INMo Tabn. 2 BriGHpaeM 3HAYEHHE kr = 2,75

(Gn.n—exoe K kr = 2,745) u onpemenseM COOTBETCTBYIO-
lpe eMy ONTUMAIbHbIe 3HAYEHHS AKTHBHOR M peakTHs-
HoOlt cocrapnsiomux mmnepanca O3 (R, = 0,83 u &, =
= -0|56).

5. lNo ta6a. 1 npun. 2 pei6upaem sBykKomoraomaomuh
marepuan O3[1, y xoroporo Ha yacrore Fp= 1000 TIu
3HAYEHUs COCTABJSIOWMX HMMenaHca R.w Y, 6nuskn x
ontuManeibiM R, U Y,.

[lpuHyMaeM MIMTH M3 WTANENLHOrO  CTEKIOBOJIOKHA
Mapxn B (d'= 50 mm, 7 = 40-60 kr/mM3), y_ xoro-
pbIX =0,8 u !7 = -0,7. 3HaueHus R H y Ha
cpeaﬂereomerpnqecxux 4acToTax OKTABHLIX MONIOC  fIpH-
poaMM B Ta6n. 5, moa, 1.

6. B kauyectBe zamntHoro nokpeites O3I1 BeIGHpaem
crekyiorkaib THna 31-100. 3HauenHa COCTAaBISAOWNX HM-
nefaHca CTEKNOTKaHH Ry H .‘/r H cyMMaprle 3Haye~
Hug coctaBmsuownx uMnenanca O3 ( R, u Y ) onpe-
gensieM corinacHo *PekoMmeHgaunsiM o pacyeTy M mIpo-
eKTHPOBAHMIO 3ByKoNoryomampomux obnHuoBok”. Peaynb-
TaThl pacuera npuponuM B Tabn. 5 (moa. 3).

Ons BBODA NaHHBLIX B NporpaMMy pacyera Ha GlaHke
ucxooHbIX nOaHHeix Ne 1 sanuceiBaeM crnenylommne BesHdYH-
MbI: KO/IMYECTBO 4yacTor N = 8, sHauennss Rg n .‘/ ang
Kaxao® oKTaBHON monocel ¥ paauyc cdepmueckoro O3I1
R =15 cM (puc. 3).

8. MNpoussonum BoiuucieHns Ha IBM n nonyyaem
8KYCTH4€CKHE XapAKTePUCTHKH o, o, , A ., /A Chepu-
4YeCKOr'o M 3KBHBAJIEHTHOro eMy KyGuueckoro O3I1 co
ctTopoHot 24,1 cMm. PeaynbraThi pacyera NpHBEOeHH B
Tabn. 6.

8. lNpuuumaem O3I1 B dopme kyba.

Ky6buueckult O3I1 umeer pasMep CTOpOHb! 24 CM, Bbl-
HONHeH M3 MAMT WTanelbHOrO CTEeKNoBoloKHa mapkH B
TomuuHo#t 50 MM 7 = 40-80 xr/mM3® ¢ 3aMTHBIM [TOK-—
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114

Ta6anuumwab

ViMnenanc O6oazna- CpenHereoMeTpHYyeCcKye HacTOThl OKTapBHbIX nonoc, I

iehue 63 [ 125 T 250 ] 500 ] 1000 ] 2000 | 4000 | 8000
1. Wmnenasnc R, 0,7 0,8 1,2 0,8 0,8 1 1,26 1,43
VAT H3 WTa- g, 4,4 -4 -3,7 -1,7 -0,7 0,3 -0,24 0,39
nenbHOro CTrekK-
JIOBOJIOKHa Map-
ki B Tonmuno#
50 MM, =
=40-60 kr/m°
2. Wmnenanc R, 0,44 - - ~ - - - -
CTEeKIOTKaHu
tuna 31-100 g - 0,03 007 0,13 0,23 042 0,56 -
3. Wmnenanc Re 1,14 0,8 1,2 0,8 0,8 1 1,26 1,43
KOHCTpY KU HH 9y 4,4 -3,97 -3,63 -1,57 -0,47 0,72 0,32 0,38
(o3m) Ta6banununa 6

AKyCTHYeCKHe XapaKTepHCTHKH

CpenHereoMerpdyeckre 4acTOThl OKTaBHHIX mojnoc, I

63 | 125 | 250 J 500 woo] 2000 ] 4000 Lsooo
Yenoeum# K3I1 cpepmaeckoro 0,235 0,22 0,406 1,707 2,002 1,068 1,168 1,076
O3,
Yenoeuwitt K3Moc,, 0,188 0,176 0,324 1,366 1,673 0,854 0,934 0,861
OxBuBanenTHas mmomans asy- 0,066 0,082 0,114 0,482 0,591 0,302 0,38 0,304

KonorJiomeHus, A M
’ T ?



Nosvyue N " Sonve
napamempol
1 2 3 4 5 6 7
8 KonuugembBo  voomom
1 . 1 4 0
o |, |8 olo
! 2 0 0
0 0 g Axmubnog
° § cocmobmouos
0 . : 0 0 unnedanoa
7 0 0 0
L ]
1 2 [ 0
-]
1 o 4 J 0
T EEEAN
-3 .9 |70
- & o [ 3 0
- 1 7 0
° d Peaxmubrag
cocmabagiowas
0 ° 4 7 0 umnedonca
0 7 2 0
o
a J 2 0
-]
0 3 9 [/}
o
1 5 6| 0| 0 Paduyc  3byxonoznomumeng
[-d

Puec. 3. bnank ucxooHMbIX OAHHBIX Ne 3

pbiTHeM M3 cTekanorkauu THna 31~100; O3I1 pasmewaior-
Cd B NOMEIEeHHH MO KBAAPaTHOM pelwleTKe C pacCTOdHHEM
MeXIy HX reoMeTpuMYyeCKHMH neHTpamu A,.= 0,86 M.
Heobxonumoe umucnio O3[1 B kaxAOM KOHKPETHOM cnyyae
ofpefeligeTcsa Oe/ieHHEM MJIOWARH (OTONKA MOMEIEHHS S oy
Ha momanb s3oHbl BausHua O3Il. B nansom npumepe mno-
WanL SOHbl BNHsHES paBHa  Ar= 0,75 M2.
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ITpunoxcenrue 1

fIpozpamma pacvera Ha IBM vacToTHOU xaparKTepucruxu

KO3PPuUYUeHTa 38 yKONO2NOWEHUR X ,3KBUBANEHTHOU NNOWaoy

-t
o

13
I4
15

38yKono2noujeHun A yr, U paduyca 30HbI 8RUAHUA A
06B5EMHO20 38YKONV2NOTUTENA
[Ipozpamma “‘Ob6svemnsilt 38yKono2norurens’”
ROBRBYCHEE

BUMCARHME KOOMWAMEHTA 3BYKGIIOTAOREHAA
DIMENSION BI(200),B2(200) ,BI PR (200) ,B2 PR (200)
DIMENSION TABL I(I€), TABL 2(I6)

kEAL  F 8(B)/62,56 1256250,500,1000,2000,4000,8000/,

F 16(16)/125,315,400,500,630,800,1000,1250,

1600, 2000, 2500,3150, 4000, 5000, 6300, 8000
mﬂnxmmunﬂn'ﬂcmT(:i-ﬂlmllﬁ)
READ (1,12) N
12 ronnnr{rz’ ~
BRO/L 3HAYEHWA AKTHBHOIMO COMPOTHRIRHMA

EAD (I, i),1s1, N
RZFORNAHFZ;.3§MI(I, 1=l ~)

BBOJL 3HAYEHWA PRAKTMBHOTO COOPOTHBIEHMA
READ (1,2) (TABL2(I), IsI,N)
BBOJl PATHYCA 3BYXONOTEOTYTRIA

READ (I.3)R
3 Founnq Fag.z)
FEYATD IATOPOBKA

14]
7 :SHETI“HQ.'MNOM“ RAWHHE W PEJYNGTATH"// )
'79:‘F'0T’°\'sﬂpﬂ'l729|'SOlEAK'oT43|'l'ffsll‘suﬂﬂl N
o759, *SUNNAL *HT74: *SUNRAK °/)

LMK BUNACAEHUA K03eeyunENTOB 3BYKOROrNOWEHUA

SUnniz0,0800!
SUnH2=0,089001
D0 %@ J131.M

BYUYACNEHAS APFYHENTA

IF (n,gQ.16; GO To o1
FzF8(J1)
CO0 T0 62

61 F=F16(J1)

62 x=6.28«ReF/34000
1F ¢x,L7.8) GO 7O 4
YizxXe2
Kiz=INTIYL)
GO 10 42

é1 m1z7

42 00 1 K=14X}
caLL 5saJlx (RI.K'K.IE“I
KdzKe]
BliK4)=R1
CALL SSBNK (R2.X1K,1ER)
B2({K4)=R2
CALL DERIK (DER: X KilgR)
gleRIKI)SDER
CALL DERNK (DER X Ky TER)



B2PR(K4)=DER

CONTINUE

K=@

CALL SSBJK (B1O.X,K,yIgR)
CALL SSBNK (B20,X,K.IER)
CALL DJERJK (BIPRO,X,K,[CR)
CALL J2FRNK (B2PRO,X,K,]ER)
B1(1)=R10

B2(1)=820

BlPR(1)=81PRE
R2PR (1) =g2pPRO

K3zKi+1

S=0Q

00 4 K=1,K3

A= SQRT(BIIK)+®»2+B2(K)%ws2)
APR=SQRT(BIPR(K)*=2+B7PR(K)ssp)
D1=1/7(AsAPR*X=92)
D2=SQRT(1-01%22)
SOPR=TABL1(J1:
SOREAK=TABL2IJ1)

Z=S0PR=D1

Y3SQOREAK®D2

C=(SOREAK*#%2)+ (SOPRw»?)
S3z(2%(K-11+1)287
SASA/APR+22(Y+2 +C*APR/A
$2=83/54

$=25+%2

CONTINUE
SUMMA=(S%4,)/ Xea2
D3=(R/1p@a)==2~-12.56

SUMMAL =SUMMA»D3

SUMMAK =SUMMA /1,25
R1=((4+3,14=Res3)/3)ua@,333

23



FEMATL AAWHLK § PEJYNGTATOD

68 tF (N,ER, 16! GO TO 3}

69 WRITE (3,3) FBIJL,,TABLL(J1),TaBL20(3], X SUNHA SUNMAL, SUNNAK

70 5 FoamAT (X, p8.3 3y, F8,3,30,F08.3, 3%, #8,.3,3%,F6:3,32, 78,3 9y ré,3,
€O TD 56

72 51 CONTINUF
3

NAITE (345) FLOtJghTapLtJ) ¢ TABL24J1)+X,5UnMa . .SUnnatSURRAX
74 So IF.(SURNY,CT.SUNMA) GO TO 57

75 SUnpmrasupng

76 57 IF (SUMM2.GY.SUanAK) GO T0 S@

77 SUMMIZESUIMAK

78 5z comTiNye

79 HC=2sSQRT I (SUNMMI®D3) /3, 14)

80 HKz2eSART ((SUNN2®gs (R1/10@)en2)/), 14)

81 WRITE (3,15 R,Rl

82 \5 FOAMAT (/7/T11,'GAABYC COEPHMECKOrD YBYKONGTAOTMTEAR"(Fe,2,
179, °CTOPONA KYEMUECKOrO’ ,F6,2)

83 WRITE (3417) HC,MK

B4 17 FORMAT (//T11 "30NA BAMAHURA* ,Fg.2,778, *JoHA BANANMA * ,F¢ .21}

85 24 RETURN

27 gnEC
UCHOEMNE SANNNE W PRIFANTATY
f LY. ] SOREAK X (ULLTY ETLTTY] LLTY
62.599 1148 ~4.49¢ 917} 9238 1.004 2108
125,090 s.000 «3.918 8,346 8029 0.062 'yl
50,300 1-108 3.43g 9.49) 0493 a.114 90324
LTI Y]] e-dop ~1+57g 1. 388 1-!'7 9. 482 10384
1000089 080 ~B.47g 11 2.4%2 .59, 1+67)
2000. 009 1008 5720 3.%54 1: 068 0.302 0.884
4009000 1. 269 9:32¢ 11.002 1168 .33 0934
Sosa.000 1438 8392 22. 148 1.07¢ §.384 "ELIYY
PLguyC COEPWNECNOrO I8y xONOrADYHTEAR 15,90 crOPOMA NyguNECHOrD 24,8
JINA BARRAAR .07 J0up SAtguKka 0,04
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Hpuaoxenue 2

3HaueHHs BOJHOBOTO CONPOTHBJICHHA ¥ HMIIEIAHCA 3BYKONOITIOMAIOLHX MaTEpHATIOB

Ta6anuuna 1
JHaqyeHHs ummenasca cnos MOPHCTHIX 3BYKOMOTIJIOMAOWMX MAaTepHanoB ToamHHo# 50 MM

Z=R+jY (sKcnepumeHTanbHble OaHHBIE)
Marepuan CocTab- CpensereoMeTpriecKue 4acTOThl OKTABHBIX MOJIOC,
nqioumue Iy
umnenan- 63 125 | 250 | 500 | 1000|2000 4000 [8000
ca i
1. TnuThl M3 WTaNeNbHOT'O CTeK— A o6 07 08 07 07 1,0 1,26 1,4
7IOBO/IOKHA Mapku_A
7= 50-80 kr/m°, g 42 -38 -34 -1,7 -0,6 0,2 0,27 0,2
d'= 50 mm
2, MnuThl B3 WTaneabHOro CTek- R o7 o8 1,2 08 08 1,0 1,26 1,43
noBO/IOKHA Mapkn b _
7 = 40-60 kr/m°, Yy 44 4 37 -1,7 -0,7 0,3 -0,24 0,39
d'= 50 mm
3. Matel mapks BT-4 us wra- R o6 o6 08 06 04 07 1,04 -0,3
nefbHOr'O KAarnpoHOBOr'O BOJIOKHA
7 = 50-80 xr/mM°, 9 46 -42 -3,8 -1,7 -0,6 0,4 1 0,38

&= 50 mm



9T

Ilponomxenne 1a6a, 1

- CocraBnaw- | CpegHereoMeTpHYeCKHe YaCTOTbI OKTABHBIX MOJIOC, 'Lt
Marepuan LMe HMIe-
[aHCa 63 | 125 | 250 500 | 1000 | 2000 [4000 | 8000
4, TMawre mapkn ATUMCC na R o6 05 06 086 05 07 0,8 1,5
WTaNe/bHOrO CTEeKNOBOMOKHA
? = 25 kr/m°, g -46 -4,2 -3,7 -1,7 -06 04 -05 0,8
=50 mm
5. Marw mapku BT-4C ua R 0,7 07 1 o5 05 0,6 0,9 1,12
WTane/IbHOr'O KalipOHOBOIO
BONIOKHa _
? = 50 kr/m3, Yy -5 4,5 4 -1,6 -0,6 0,16 0,08 0,01
4 = 50 mm
6. Marepnan ATM-1 R o6 o6 07 08 1,0 1,7 1,26 0,8
7 =10 kr/m", gy =45 42 34 -1,1 -0,1 -0,2 0,18 0,4
d'= 50 mm
7. TlnATH MBHepanoBaTHbIE Ha R 1 1,3 075 1,28 0,82 1,38 1,19 0,8
$eHONBbHOR CBA3Ke _
7 = 75 kr/m°, 4 -62 58 -33 -1,9 05 0,38 0,34 -0,2
= 50 MM
8. [leHononuypeTaH R 1 1 8 4 3,6 2,2 4,46 4,4
7 = 40 xr/mM3, g 54 44 33 02 1,9 1,4 0,17 0,49

= 50 MM



Tab6nuua 2
3Ha4YeHHd BOJIHOBOI'O COMpPOTHBIIe HUS W= W —;W; BOJIOKHHC THIX
3BYKONOINIOMAOMKX MaTepnanop (oKCnepUMeHTalbHbie NaHHbIe)

[Tnor- |CocTap- |CpenHereoMeTpHyeckne 4acTOThl OKTaBHbIX

HOCTbL |nsomue |nonoc, I
Marepuan >, _|pomuoBo— 83 | 125 | 250 | 500 |1000 | 2000 | 4000 |8000
Kr/M |ro coim-
poTHBIE-
HHA
CyneproHkKoe CTeK/10BOIOKHO 10 W, 26 21318 1,57 1,4 1,28 1,2 1,14
(TY 21-PCoCP-224-~75), nn- W; 16 11,1308 0,57 0,4 0,28 0,z 0,14
amMeTp BOJIOKHA 2 MKM, QJIHHA 15 w,, 3,355 2,67 2,18 1,84 1,59 1,42 1,29 1,2
po/iokHa 10 cMm w; 2,355 1,67 1,18 0,84 0,59 0,42 0,29 0,2
20 W, 4,05 3,16 2,63 2,08 1,76 1,54 1,38 1,26
w; 3,06 2,16 1,83 1,08 0,76 0,54 0,38 0,26
o5 w,. 4,63 3,58 2,82 2,28 1,91 1,64 1,45 1,31
w; 3,36 2,58 1,82 1,29 0,91 0,64 0,45 0,31
30 w,. 5,1 3,918,066 245 203 1,73 1,51 1,35
w, 4,1 2,91 2,06 1,45 1,03 0,73 0,51 0,35
BazanbToBOe BOIOKHO W, 3,258 2,6032,1331,8 1,567 1,4 1,28 1,2

(PCT YCCP 5013-76), nma~ 10
MeTp BOJIOKHa 1 MKM, ONHHA
S Bonokna 10 cm 12,5

2,258 1,6 1,1330,8 0,567 0,4 0,28 0,2
3,8 3 2,407 1,995 1,704 1,497 1,352 1,248
2,8 2 1,407 0,995 0,704 0,497 0,352 0,248

h.§ '1§§
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[Ipopormkenune 1abn. 2

Marepuan

IInot-
HOCTh

Kr/m3

Cocrtas-
JIAoumMe
BOJTHO-
BOr0O CO-
IIPOTHB~
JIEeHU A

CpenHereoMeTpH4YeCKHe 4acTOThI OKTaBHBIX nonoc, 'y

63 1125 | 250 | 500 |1000| 2000| 4000| 8000

]

MunepansHas Bata

(rOCT 9573-82), nmameTp
BONIOKHa 8 MKM, ONIHHAa
BOJIOKHa 4 cM

15

20

25

30

50

75

100

h§§h§‘}§ n§\§ “§‘l§ r§ 1§'§‘.§§§ '“§"§

4,33 3,3652,672 2,182 1,836 1,591 1,418 1,295
3,33 2,365 1,672 1,182 0,836 0,591 0,418 0,285
5,307 4,0583,162 2,529 2,08 1,76 1,54 1,38
4,307 3,0582,162 1,529 1,08 0,76 0,54 0,38
6,139 4,65 3,58 2,824 2,29 1,192 1,645 1,455
5,139 3,65 2,58 1,824 1,29 0,912 0,645 0,455
6,8 5,116 3,91 3,058 2,455 2,029 1,727 1,513
58 4,116 2,81 2,058 1,455 1,029 0,727 0,513
2,81 2,27 1,863 1,535 1,284 1,148 1,09 1,06
1,81 1,27 0,863 0,535 0,284 0,148 0,09 1,06
3,477 2,745 2,2 1,77 1,46 1,267 1,174 1,12
2,477 1,7451,2 0,77 0,45 0,267 0,174 0,12
3,733 2,935 2,353 1,922 1,6 1,384 1,258 1,18
2,733 1,935 1,353 0,922 0,6 0,384 0,258 0,18
4,135 3,22 2,566 2,092 1,745 1,5 1,342 1,24
3,135 2,22 1,566 1,092 0,745 0,5 0,342 0,24
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lliranenuyHoe CTEKIOBOMOKHO
(FOCT 10499-78), nnamertp
BOJIOKHA 13 wped, AnMHA BO-
JIOKHa 2 CM

125
150

175

200

50
75
100

125

SESIIRRRAS

W,

Wr

“§ﬁ§\§‘f§ 5

4,654 3,593 2,831 2,287
3,654 2,593 1,831 1,287

5,235 4

4,235 3

5,85 4,44
4,85 3,44
8,48 4,89
5,48 3,89
2,3 1,76
1,3 0,76
2,82 2,133
1,83 1,133
3,09 2,4

2,09 1,4

3,438 2,694
2,438 1,694
3,857 3,01
2,857 2,01

3,124 2,5
2,124 1,5

3,433 2,72
2,433 1,72
3,75 2,94
2,75 1,94
1,39 1,215
0,39 0,215
1,658 1,4

0,653 0,4

1,9 1,586
0,8 0,586
2,144 1,77
1,144 0,77
2,39 1,955
1,39 0,955

[pononxenne Tabn. 2

1,896 1,615
0,806 0,615
2,056 1,73
1,06 0,73
2,21 1,848
1,21 0,848

2,37 1,965
1,37 0,965
1,137 1,094
0,137 0,094
1,27 1,187
0,27 0,187
1,4 1,28
0,4 0,28
1,533 1,374
0,533 0,374
1,665 1,467
0,665 0,467

1,426 1,3
0,426 0,3
1,509 1,358
0,509 0,358
1,593 1,417
0,593 0,417

1,677 1,477
0,677 0,477
1,086 1,077
0,066 0,077
1,13 1,083
0,13 0,93
1,2 1,14
0,2 0,14
1,264 1,187
0,264 0,187
1,33 1,233
0,33 0,233



Ilpunoxcenue 3

PacyeThbie 4aCTOTHbIE XapaKTepUCT UKH
KO03¢dbUUMEHTa 3BYKOMNOIVIOIWEHHs O6bEMHBIX 3BYKOMOIJ1O—
TUTeNell U3 pasziIM4HbIX MaTepHaaoB

25
1
>y
- 2,0 2 —
r <.
545 1\\::\_\ 7 ;
1 [~ ‘\: o \
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§10 IR
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< 03 Ve
- P ./‘//*
3 =
63 125 250 200 1000 2000 4000 8000
Yacmoma, [,
Puc. 1. YacToTHple  XapakKTepPUCTHKHU pacyeTHO~

ro K3I1 o6beMHBIXx chepuyeCKMX 3BYKONOIVIOTHTEeJell pas-
JIMYHOI'O paguyca ' CO ClIOEM MHHEpalloOBaTHBIX  IUIMT
TomuuHo#t 50 MM

1-7r =10cM; 2~-r=20cMm; 3 -r =30 oM
4 - r =40cm; 5 - r=50cm

30
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Puc. 2. HacToTHble XapakTepUCTHKH pacueTHo-

ro K3I1 o6beMHoOro cthepHieckoro 3ByKONOr/IOTHTENS pa-
auycoM 25 CM C aKyCTHYEeCKH NpO3pauHbiM [OKpPLITHEM H
croeM 3ByKoNoriouwaiowero Marepuhana TomuuHol 50 MM
1 - xonct CTB; 2, 3, 4, 5 - 6a3anbTOBOE BONOKHO NH-
ametpoM 0,97 mkm, 0,62 mxm, 1,19 mkmM, 1,08 mMkM co-
OTBETCTBEHHO
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Yenobri xos@uuuesm 3Byxonoanouenus , oy

250 500 1000 2000 4000 8000
Yacmoma Iy
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Yenobusis x03@@uuuenm 3byxonoenouenus, oy

05
250 Joo 1000 2000 4000 8000
Yacmoma, Iy
Puc. 4. YacrorHeie Xapaxk TepHCTHKH pacyeTHO-

ro K3I1 o6beMHoOro ctepu4eckoro 3ByKONOIVIOTHTENS pa-—
nuycoM 25 CM C aKyCTHYECKH MpPO3PaYHbIM  MOKpPHITHEM,
B3aNONHEHHOrO BONIOKHHCTBIM 3BYKONOIVIOIAIOWHNM  MaTe-—
pHanom

1 - MunepanobaTHble nnurte, ¢ = 130 KI‘/Ma; 2 - MHUHe-
panopaThble muTe, # = 100 kr/m%; 3 - xomcr CTB,
# = 8-10 kr/m3; 4 - wranenbHOe CTEKIOBONOKHO, & =
=50-75 xr/m3; 5 - 6asancToBOe BOMOKHO, Jg¥*  20-

25 kr/m3

Puc. 3. YactoTtsble Xapax TepPUCTHKH pacueTHOro
K3I1 o6vemHOro ctpepnyeCKoro 3BYKOMOTVIOTHTENS panuy-
coMm 25 CM C aKyCTWYeCKM MpO3payHbIM MOKPBITHEM "
clloeM 3ByKOmorviomaiouero mMarepmuana tonmuao#t 50 MM
1 - nauTH H3 CTEKJOBOIOKHA Mapku B; 2 - marer BT—4
H3 KanpoHOBOro BonokHa; 3 - mautel ATUMCC ua wra-
NeNLHOTO CTeKIOBONOKHA; 4 - marsl Br—4C 43 xanpoHoO-
poro BonoxHa; 5 - marnt ATM-1; 6 - MHHepanoBaTHbI@
nnuTL Ha (GeHONbHOR CBsaA3Ke; T — NeHomoliuypeTaH

32
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Ycnobusi xos@@uuuenm dbyxoncznowenus , oy

05
250 Jo0 1000 2000 4000 8000
Yacmoma, [y
Puc. 5. YacToTHhie  XapakTepHCTHKH pacyeTHOro

K3I1 o6beMHOro cdepHyeckoro aByKONOTJIOTHTeNs panuy-
coM 25 CM C aKyCTHHECKH NMpO3payHbIM HOKPLITHEM, 38—
[TOJIHEHHOI'O 3BYKOIMOTVIOWAOIHKM MaTepHalioM

1 - matel ATM-1, # = 10 xr/mM3; 2 - mnurer ATUMCC,
# = 90-100 xkr/mM3 3 - maTet BT4C, 7= 50 xr/m%
4 - noponzacT NOnuypeTaHoBhIA, 2 = 40 Kr/m3
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