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NPEAHCITIOBHE

OaoHuM H3 a(dEeKTUBHLIX MEeTOAOB CHMXEeHHs uyMa B
moMelleHusax obuecTBeHHbIX H [POMBILWIEHHBIX  3J1aHMH
aBNAeTCHd akKycTHdyeckKaa OTACNKa Oorpaxagawumx KOHCT-
pykuufi. [Ina akycTudeCKOro O1aroyCTpoucTBa  IWIYMHLIX
noMeleHUA NMPUMEHTIOTCST  3BYKONoOrnouiamwlme OONHLIIOBKH
Ha NOTO/IKaAx M CTeHax, a Takxe  obbeMHble (lWTy4HbIE)
3BYKOMOIIOT HT e/ H.

PeaynbTaThl HCCnepoBaHu?! O6beMHbLIX 3BYKOMNOINIOT M-
Teneil CBUAETENbCTBYIOT O TOM, YTO UX MOXHO IpHMeE-
HSTb KAaK CaMOCTOdTEeNbBHO, TAK H B COYeTaHHH C Apy-
I'dMH CTPONTEJ/IbHO-AKyCTHYECKHMH CpeaCTBAMH CHHXe-
HUS WyMa, TAKUMH, K8K aKyCTHHYeCKHe MoABeCHbie  [0o-
TOJIKH, 3pykonorjsoumampumue OONHUOBKH CTeH, aKycTHiecC-
Kie 3KpaHbl H Aap.

Haunbonee uenecoobpasHo HX HCNONL3OBAEUE B YCiO-
BHsIX, KOrda HEeBO3MOXHO HIKH Mano3(pPeKTHBHO  fIpHMe-—
HeHHe aKyCTHYeCKOH oraeliky orpaxneHHit ppuay Oonb-
IUOH BBICOTH] [OMEUICHUR, HAIHYUM CBeTONpo3payHbIX
NOKpuITHH, OONbIUOH MIoWlanu OCTEeK/IIeHHd U Ap.

[na apPeKTHBHOrO nNpHMeHeHHs O6beMHBIX 3BYKOIIOr-
NnoTaTeNlel HeoOXOAHMMO 3HATh MX aKyCTHYeCKHe  Xapak-
TepPUCTHUKHU. [0 HacTosimero BpeMeHM BBHAY  CIHOXHOCTH
pacyeTa OHHM OolpelNeliaIUCh 3KCNepUMEHTAalNbHbIM  NyTeM
NMpy HCcneaoBaHud o6pasuop OO6BLEMHBLIX 3BYKOMNOIVIOTHTE-
e B pepepbepanoOHHbLIX KamMepax.

[IlpyBeneHHasl B QaHHOM pPYKOBOACTBE MeTOAMKA [aeT
BO3MOXHOCTbL pPACCYHTHIBATHL ONTHMAJbHbIE 3Ha4YyeHUsq
aKyCTHYEeCKHX rapaMeTpoB OOBEMHOI'O 3BYKOMOTJIOT HT IS
(xapakTepHbl ! pasMep, ycnoBHbIl KO3(QPHIIHEHT  3BYKO-
Moroie HAg, 2KBHBAJIeHTHYIO IIoulandb 3BYyKOIOINIOLEHHKY,
pafuyC 30Hb] BAMSHHSA) [ 3a0AHHOrO CHeKTpa wymMa #
noabvpaThk 3ByKoforJvioulawiukde mMatepHansl € ONTHMAalb-
HbIMH AKYCTHYECKHMH XAapakTepUCTHKAMH.

HacTtoamee pyKoBOACTBO pazpaboTano B DA3BHT He
rnasbl CHull 11-12-77 *3awura or wymMma” ¢ uenbio o6-
JeryeHud NpoeKTHPOBAHUA OOBEMHbIX 3BYKONOTVIOTHTEeNeH
3a cHeT HcnonsbaobaHua IBM



Paspaborano HUM crpourenbHbix koncTpyxuuft ( xaua.
TexH. Hayk B.H. Makwwun, umx. 3.M. Cropoxyk) m HUU
crpoureabHot ¢puamkn I'ocerpos CCCP (xana. TexH, na-
yk J1.A. Bopucop) npn yuacrur KHeBckoro mnonurexHi—
yeckoro uHcTHTyTa (Kana. Texd. Hayk MH.JI. O6oaHeHKO).

1. AKYCTHYECKHME NMAPAMETPbL]I OB BEMHBIX 3BYKONOTrNOTHUTEJIEN

1,1. O6vemuble zBykonornorurenu (QO3[1) npeacrap-
nsoT coboOR aBYKONOIVIOWAKIIKE Tena pasiindHoN reo-
MeTpuyeckoit ¢opmel (chepa, ky6, koHyc), KOTOpbie
pasMellawnTCd B MOMELIEeHNgx Had HCTOYHHKAMM lyMa.

B obwemMm cayuae O3I] umeloT nerkuit xapkac B dop-
Me Kakoro-nubo reoMeTpHyeCKOro Tena, [NOPHUCThLIN 3BY-
Konmoraomauwu! 3arnoniutTesls B 3amuTHO! obonouke (B3
TKAHEN HW/IH [UIeHOK) K fnephopHpOBAHHOE [MOKPbITHE.

1,2, OCHOBHBIMH AKYCTHYECKMMH  XapaKTepHCTHUKaMHU
O3I1 asasd0TCa YCHOBHLIA KOaddbHUHeHT 3BYKOMOIVIOWEHHS
&, W SKBHBaleHTHas mowaab 3Bykomoryiomenus A =
= §, roe o, - CpeAHHR YCJ/IOBHbIR KO>(DPHUUHEHT 3BYKO-
MOIVIOIEHUST HA €AMHMIY NOBEepPXHOCTH 3BYKOMOIIOTHTe/s;
S - naomanb MOBEPXHOCTH 3BYKOMNOIJIOTHTENs, M2,

MakcumMyM kKoadduiinenTa apykonoriomweHus (K3II) B
3a1aHHOM OManazoHe 4acTtor ofyclnoplieH pasMepaMH H
¢dopmont O3II, akycTuyeCKkuMH cBO#icTBaAMH MOPUHCTOrO
3BYKONOIVIoW aloWero Martepuana H 3alluTHbIX [MOKPBITHH,

1,3, Paamepwi 1 dopma OIJI1, obycanopnuBawiuive ero
AKyCTH4eCKHe CBOHCTBA, XapakKTepH3YIOTCH [apaMeTpoM
K+, rnpe r - xapakrepHoit paamep O3I1 (paauyc code-
pbl, cTopoHa kyb6a, NpHBefeHHAd BbICOTA KOHyca # T.0.),
k=27 F[c, - BONHOBOE YHCNO (F - yactora 3Byka, I'u;
C, - CKOpOCTb 3ByKa B BO3[yXe, cMm/cC).

1,4, MakcumyMm KoshopuuneHta apykonornomenust O3]
B safaHHOM AMana3oHe 4acTOT 3ABHCHT OT  QTHOLUEHHS
Haubonbluero nomnepeyHoro paamepa OIIl » K anuHe na-
napome® apykopo#t ponuwl A ; B obnacty qacrTor, rae
orHoweHue /24 <1, KoappHIIHEHT  3BYKONOIJIOWEHHS
O3I1 MmoxeT BoapacTtaTrk Onarogaps aBNeHMIO OHPpPaAKUHH
0 Be/MuYHHbl, Goabwel eauHuus! (B CBA3M C yeM OH
HazBaH “yYCIl10BHEIM" ).
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B o6nactu yacror, rae r/2A >/, K3Il o6beMHOI0 3By~
konornorurensa npubamxaerca Kk K3I1 nnockot  skpuBa-
JIEHTHOR KOHCTPYKIUHH.

1,5. Axkyctnueckasa adpdpekTuBHocTb OJI1 ouenuBaeTcd
OTHOLUEeHMEM = % , Tae o, - K3[} 3kpuBalleHT-
HOH [INIOCKOH KOHCTpPYKUHH,

1,6. Benuyuna aspykonoraowenusa rpymnel O3[1 saBHCHT
OT UX pa3MelleHHs B MoOMeleHHH, MakCcuManbHOoe 3BYKO—
MOTVIOLIEHHEe AOCTHraeTCs NpH pPAaCHONOXEHHH 3BYKOIOI0-
TUTENIe Ha pPAaCCTOAHHAX, OllpeneiiseMbiX HMX 30HAMH BJlUH-
AHNs. 30HaA BIAHAHMS Npeacrtasisder coboil YacTh nNpocT-
paicrea Bokpyr QO3I[l, B npenenax KoTopo#  npouCcxoauT
3aMeTHOe HCKaXeHHe 3BYKOBOI'O NOJjigd 34 CHYeT 3BYKOMO-
rinomammux ceoicres O3

Bennuunhia 30HBI BIAHAHHA OfipeaelidieTcs pacCTOsSsHHEM
MeXAy I'eOMeTpHYeCKMMH LEHTpaMH 3BYKONoOrsiorureiei
A (panMyC 30HLI BAMSHHA) M PACCTOSHHEM A  Mexay
IIEHTPOM 3BYKOIOIVIOTHTE/S U [NIOCKOCTLIO  OrpaxieHHd
(moronka, creHbl).

Ona O3[1 ¢ nnowaabio NOBEPXHOCTH § ONTHUMANBHOE
3HaYeHUe BeNHYMH A H A Haxoaurcs aKCNepUMEeH-

TallbHO HWI/IH OllipefnedeTCcd H3 bBblpaXeHHd

h=H=2)f 22 (1)
v/
1.7. B nmomewennu pacnonoxeune O3 npoussoauT-
Cd MO KBajApaTHOHR CEeTKe WIH B maxMAaTHOM nopsakKe.

BoamMoxHO pacnonoxesue O3ll B ARyx ypoBHsX B npefe-
nax Hx 3oHbl bBnuaHua, OJ3I[] nonBewHBAlOTCd K MOTOIKY
MTOMelLleHHa Had HCTOYHHKaMM luymMa C MAKCHMAalIbHO BO3-
MOXHBIM MNpPHOAMKEHHEM K HHM,

1,8. AkycTuueckye CBORCTBA 3BYKOIOIVIOIIEKOUIHX Ma-—
TEePHA/IOB XapaKTepU3YIOTCS yAelbHbIM aKyCTH4YeCKHUM
umMmnenaicoM Z. B ofumeM cayyae uminenanc MNpeacTap-
ndeT COOOH KOMIUIEKCHYIO BeNH4YHMHYy Z=R+,; Y. rge
R - axTuBHas cocTabnsiomasi, oSyC/IOB/IERHAs  COMpO-
TUBJIEHHEM TpeHHsd BO3AyXa B Nopax MaTepHana; Y -
peaKTUBHAas cocTaBnsamas, obycnopneHHasa peakuuen
MAacChbl ¥ YMNpPYrocTd BOJIOKOH 4 BO3ayXa.

B akycTrnyeckunx pacyerax fnpumMenseTrca 6Oeapaamep-
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Hblfl yneneHbl# aKkycTHyeCKHH umnepnanc Z , HOPMHUPO-
B&H}Ib]f»’l K BOJIHOBOM}V CONPOTHBIICHHIO BO31YyXa P ¢
T. €. z//')a J ? R R/ﬂa 0 : y y//% o
rage ,/O — MJIOTHOCTL BO3Ayxa, Kr/cmS.
_1_,9_& Ecnu TomunHa cnos a3pykonoriouwampluero Mare-
puana AOCTATOYHO BeJIMKaA IO CPpABHSHHIO C AJIMHOH BOJ1—
(cnnowHoe azanonsenume O3II1), To ero umnenanc 2
CTPEMHUTCS K 3HAYEHHIO BONHOBOI'O COMpOTHBIEHHSA MaTe-

prana W= W"'}W; rae W ~ aKTHBHas cocTapidiollas
3| W — peakKTHUBHad cocTapjdilolasd BOJIHOBOro  COMNpoO-
TUBNEeHHd. B »TOM Ccilyyae C OOCTATOYHOH TOY HOCTBIO

NIpHHUMAETCHd pPABEHCTBO HMIIenaHca Marepuana ero BOi-
HOBOMY COIIpOTHBIIeHHUIO Z= !/—17 ‘

1,10. AKycTHYeCKHe CBOACTBA 3QUIHTHBIX MOK Pb!I T HH
(TkaHe#t, nneHoK, NephOpHPOBAHHBIX PKPAHOB) TaKxe Xa-
pakTepHayloTCca HMnenaHcoM Z=R +jY. UMmnenaHnc axkyc-
THYECKHX MAaTEepHANIOB M HMIIenaHC 3BYK OO 10 &I01U UX
KOHCTPYKIHA, COCTOMALINX H3 NOPHCTOI'O MAaTepHala B
obonoyke M3 TKanu (MneHKu) M NepPopHPOBAHHOTO MOK—
pbITHS, onpenenseTcsa coryacHo “PexoMeHpauHsaMm o

pacyeTy M NPOEKTHPOBAHHID 3BYKOMOIVIOmMAKINNX OOGAHLIO-
BOK”.

2. METOA PACYHETA KOJQ@OUUHEHTA 3BYKONOI'IOWEHU S
ObBEMHOI'O 3BYKONOITIOTHUTE!IA

2,1. B ocaory pacuyera K3Il o6beMHOro aByKoONnorio-

THUTE/A [IOJIOKEHO pelleHHe 3anaYHu O paccessHHM fJIOCKOH
3BYKOBOH BOJIHBI Ha norowawileit cpepe. 3sykosag mMoil—

HOCTE, MIOIVIOLIEHHAad CPePON, OTHECEHHAA K UHTCHCHBHOCTH
napaileil BOJIHbI, Ha3blBAeTCH S¢heK THBHBIM CeYyeHueM

nornomennss o6beMHoro noraorurens (g H npencTabils—
eTCS Bbl paXeHHEM

Ir -
, a (/,:)22 (2n+1)(1-18, f} (2)
rge Bn'" p’ tn _ KO3(MPHMIMEHT OTpaXKeHHus cpepHyeCKOHR

BOJIHbI Mnopsiaka 71 ;

7n = dazoBbi! Yyron paccessHHs 3BYKOBLIX BOJIH,
CBA3aHHbIA C MMnepnaHcoM Z  noBepx-
HOCTH cChepbl COOTHOIUEHHEeM



Zt2/PeD, sindyt Dy sindy,  (3)

t =
4 = i Z/pc D, cos d:; +D, cos d.

[T pumMeuyaHnne, [lonsphbeKTHBEEIM CeYeHHEM
MOTVIOWEeHUsT MOHMMAIOT ol anb, OPHEeHTHPOBAHHYKD HOp-
MallbHO K fnagaiumeMy NOTOKY 3BYKOBOH 3Hepruu U fApe-
rpaxjamumyi nNyThb TAaKoOMyY KOJH4YeCTBY nmagamouel 3BYKO-—
BOA MOILIHOCTH, KOTOpasd papHa IMOTJIOLIEHHOMN.

[Tlpy nenenuu Benwdunel G, HA MIOWAaAb TOBEPXHOCTH
chepol O nonyyaioT GeapasMepHbI YCIOBHLIR KO3ddu-—
LHEeHT 3BYKOMOrJ/IOWEeHHs o, KOTOpbIH O/ IIOCKOR 3By-
KOBOM BOJIHB! ofipedendeTcs BblpaKeHHeM

Q, 0,25 =
<y =S STy (2r 118, 1),

rne

5 < o 2 MM_&ELJ'
n ® 7+D;/Dn{[§cos(d;-cﬁ )*Rsmfd:,;' n )]

~ilReos(d, - &)+ Gsin (- )]}
~i[Reos (8, - &) - Gsin (&, - 8]}

- (5)

2,2. Briuucnenne augdysHOro ycinoBHOro KoahbHuHeH-
Ta apykomnorsyiomenust cgepuyeckoro O3Il ¢ panuycom r

M uMIenaHcoM Z = R+J£/ , [POHBBOIAMTCH NO QOpMYyne
45 (2n+ 7)Rsm(cf‘ -4) (6)
R D /0. +2[Ycos(d - 8" )+Rsin (4 - &)+D /D, (!/?*f?z)j
rae k=183:-10"“F — BonHOBOe YHCNO B BO3ayXe, 1/cM;
F — yacTtora 3Byka, lu;
r — paaguyc cdepsl, CM;
R,Y — aKkTUBHAs M PEAKTHUBHAS COCTaBISAI0-
IiMe uUMIenaHca MOBepXHOCTH cdepsl,
BbID&XEHHOIO B AOJAX LAC BOJIHOBOTIO
CONPOTHBNIEHHS BO34YyXAa;
Q:(kr)=l‘[;;,(kr)]2+[nn(kr)]2 — aMmautyab cdepHYecKHx ¢y HKU A
Beccens;
D (kr)=V[j’ (kr)}[r(kr)’~ npomaBOAKLIE AMMIIHTYN ChepHUyecKHx

¢GyHkuuit beccens;




J. (kr), j.(kr) - cpepuuaeckre QyHkuuu Beccens 1 po-
Ja M X [pOH3BOAHBIE;

n, (kr)n (kr) = chepuueckne dyHkuunn Bbeccensa Il po-
n0a u ux npoumspoaHwvlie (pyHkunn Heft—

M&Ha);
4 ,d - dasoeere yraw chepuyeckrx ¢yHKuHA
Beccens 1 ux NpoOU3BOMHLIE;
n - nopanok apykosoll eonuwml (7t = 0,
1, 2, .eo, N );
kr - napaMeTp, ABIAIOIIHACH apryMeHTOM

MpH BLIYUCIEHHH ¢yHKUMA  beccend
(a Takxe ux amnnwryn L), daszo-
BbIX YTIJIOB d;:, H UX [pOH3BOAHDLIX
D, & )
[lporpamMMa pacuera OuQQY3HOTO YCHIOBHOI'O KO3(pH-
NHEeHTa 3BYKONOIVIOWEHHS MO AaHHOM dopmyne Ha  3BM
npuBegeHa B npun. 1.

3. PEKOMEHOJAUNWH NO ONPEJEJIEHHIO ONTHMAIJIBbHBIX
ITAPAMETPOB 03I

3, 1. [lna noctTmxkeHns MakKCHMAabHbIX 3HAYEHHR  yC—
JIOBHOTrO Ko3gduuneHta asykonoryiomenua OJI1 B  3agal-
HOM [HarnagsoHe 4YacTOT HeobxoaHMO:

OonpenelWTh pacyeTHyl YacTory F,, Ha KOTOpO#
JOJIKeH HaXOAHWTbCH MAaKCHMYM ycnopHoro  K3I1 o,

O00BbEMHOI'0 3BYKOMNOINOT UTelld;

ONpene/iuTL ONTHMAIIBHLIA xapakTepHbI! paaMmep »r
OOBEMHOI'O 3BYKOITOTVIOT UTEII4;

BbIOpaTh 3BYKONOIVIOMAKIIMA MAaTepHan H  3allUTHOoe
nokpeiTue O3[1 ¢ onTuManbHbBIMH aKYCTHYECKHMH XapaK-~
TePHUCTHKAMH;

pacCYUTaThb 4YaCTOTHYIO XaApPaKTepPHCTHKY  YCJIOBHOTO
K3l «, #n BenumyuHy SXBHBAJIeHTHOR NJjowmAaaH 3BY KO~
nmornomenuss A,, B HOPMHPYEeMOM OHANA30HE 4acTOT;

onpelesiINTh BEIWYUHY panMyca 30Hbl BauaHusa A O3IN,

3:;2. Ilo zananHoMy cnekTpy uwyma ofnpenengeTcs
AHanas3oH 4acToT, I'de ypOBHM 3BYKOBOTI'O OaBlEHHA npe-—
BbIIIAIOT AONYCTHMBIE 3HA4YeHHUs; BbIOUpaeTCcd pacyeTHas
yacTtora £, , Ha KOTOpPO# NpeBblleHHe AONYCTHUMBIX
YPOBHEel 3BYKOBOIrO gamiieHnd Haubonbluee.
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3.3. Panuyc chepbl 7.5, ANS KOTOPOro NpHBENEHHBIE
3HAYeHHud fapamMeTpa Ar JIeXXaT B MAaKCHMAalbHOM fHana-
30HE 4acTOT, rae YPOBHH 3BYKOBOI'O fNABJIEHMS  NpeBbl-
WalT AonycTHMbie 3HadyeHMsa (cornacso n. 3.2) onpene-
nsoTcd no taén. 1.

[l pu M e yanu e 3JHayeHud napamerpa kKr ,
npuBeaeHHble B TA6A. 1 Ang NAHHOT'O 3HAaYeHHd Pe@ s
YAOBJ/IETBOPAIOT YCJOBMIO MAKCHMYMa Xy B npenenax

Irpalil yKa3aHHOI'0 aMamasoHa yactor (cornacHo ycno-
Buio /2A < 1). 3a npenenaMM yKasaHHbIX [HMATA30HOB
o, O3I1 npubnmxkaercad K o, SKBHBAJIGHTHOA MJ1OCKOMN
KOHCTPYKIIHMH.

Taobnuna 1

Pamn— 3HayeHuss rnapamerpa Ar Ha cpedHereoMeT-
oUyeCcKoll yacTorTe OKTABHBIX ODoinoc Fg ['n

cd:)epbl ﬂm 250 | 315] 400| 500 | 630

15 0 343 0,439 0,548 0,686 0,864 1,098 1,372 1,729
20 0,457 0,585 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 o915 1,17 1,464 1,83 2,3 2,928 3,660 4,611

[Tponomxenne Tabn. 1

PaﬂH— 3HayeHHUd napaMeTpa Ar Ha cpefHereoMeTpHYeCKOM
yacTOoTe OKTaBHBIX nonoc Fp 1N

s T 2] on o], o s
CM

15 2,196 2,745 3,431 4,382 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 6,862 8,784 10,88 - - -
40 5,86 7,32 9,150 11,71 - = - -~

3,4. Ilo Bri6paHHOMY panmycy ¢y HaA 4HACTOTE Fp M3
'rat'm. | onpenenserca aHayeHHe napameTpa Kr.
3,9, [lna nasHoro napamerpa Ar no tabn. 2 onpe-

HEJIH!OTCH ONTHUMAJIbHbIe 3HaA4YeHHs] COCTABJAIIHAX HMIIe—



[lapamerp {CocTapnsiomne nmne- | [lapamerp; CocraBnsio-
Kr lWHe yMIie—
JaHca
| %

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 0,93 -0,65
0,65 0,33 -0,26 4,4 0,86 -0,66
0,7 0,38 -0, 28 4,55 -0,65
0,75 0,39 -0,3 4,6 -0, 65
0,85 0,4 -0,31 5,9 1,06 -0,65
0,9 0,42 -0,32 O, 71 1,089 -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 -(,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
252 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 ~ - -

iy

[TpuMesyaHHue. 3Hauenns R, Y, mnonyye-
Hbl NMyTeM YCpeOHeHHsa OTHMAIbHLIX BeIMuMH R u ¢,
BbIYHCIIEHHBIX MO ¢dopmyie (6) H3 ycnoeBus MakcuMmyma
K3IT (npn xosdduuneHTe oTpaxeHHs, paBHOM HYMIO) O

PA3NIHYHBIX MO kKonebaHuh ~n ,

3,6, [lo cnpaBouHof nurepartype noabupaoTca aKyc-—
THYEeCKHe Marepunans zanonHenus O3[] u 3allUT HOT"O
MOKPLITHA C TAKHMH XapsKTEepHUCTUKAMH, 4TOOB cymMmap—
Hble SHAYeHHs COCTABAAWMX uMfenanca Ry, Y aTux
marepuanos (umnenanc O3I1) Ha pacyeTHO# yacTore A
61 6/IM3KH K onTumallbHbiM R, , Y,.

3.7. 3HaueHUd COCTABRIMIOIINX HMIIeOaHCa AaKYCTHYeC-—

L0



KMX MAaTepHaioB U 3BYKONOINVIOMAKIIMAX KOHCTPYKLHI OI-
pedenaTca cornacHo "PekomeHpoandsM IO pacyeTy H
NMPOEKTHPOBAHHIO 3BYKOMOraowamninx o6iHnoBOK”.

3,8. SkcnepuMeHTanbHbIie 3HAYEHHA COCTAaBNKIOU UX
umnenasca R, Y M BOJIHOBOI'O COMNpPOTHBIIeHHs W, W.
HeKOTOpPbIX aKyCTHYeCKHMX MaTepuajop NpHBeOeHL] B

Tabn. 1,2 npun. 2.

Ecnu O3]l uMmeer cno#l asykomnoriaoumampuerc  Mare-
puana romuuHo# 50 MM, TO cocrapagfpilHe  HMNOegaHca
Ry Y« Moryr BboiOupaTrbcsi no Tabna. 1 npun. 2, ecnu
O31I] zanonHseTcd 3BYKOINOIVIOWIAIOIIHM MAaTepHalloOM [NoJ-
HOCThIO, TO coryacHo m,1.9,, cocrapnspEe BOIHOBOTO
CONpOTHBIEHNSl TOr'O0 MaTtepuana W,., W, MOTryT Bbl-
buparbcd mo Tabmn. 2, npun. 2.

3,9. XapakTepHuiM paaMepoM chepuyeckoro QOII1 ap-

jsieTCsi panuyc ceepel 7., . [na O3Il opyro# $OpPMBI
XapaKTepHbIM pasMepoM HBJISeTCH 3KBHUHBAJIeHTHBIR pagu-
YC Tyxa » KOTODbIA oOnpenensdercss M3 YC/IOBHS paBEHCT-
pa ob6veMoB chepuyeckoro O3IT ¥, un O3Il MaHHOM
dopmbr V.

Hanpumep, ana O3[1, umeowmero ¢opMmy Kyba, xapak-—
TepHLI pasMep - CTopoHa Kyba Myxs .+ ONpenenseTcss U3

= . 3 . 3
paBeHCTBA 00LeMOB Vi o= ¥, , TOe VY =51 ;K

Vs . fa co’ n_r;hﬂu
U Tyxg, =V 3”":4: ‘
3,10. PacyeT 4aCTOTHbIX XapakTepHCTHK o, , A.,y H

panuyca 3o0nbl BausHusa ( A ) O3] npoussoauTcs Ha
3BM no nporpamMe, npuBeaeHHo# B npun. 1.

4. ONMHCAHHE A/ITOPUTMA PACHETA
AKYCTHYECKHUX XAPAKTEPUCTHUK O30

4. 1. [lna pacyeTa akycTuueckux xapakrepuctuk O3]
paspaboraH anropurm Ha gavike POPTPAH ms 3BM EC-

1030, a rakxe gna apyrux 3BM tuna EC, pa6Goramouwx B
onepandoHHoll cucteme DOS .

[Iporpamma pacyera fIpeaycMmarpupaeT BbIYHCNEeHHe
ycnosHoro K3Il «, u skBuBanewTHo# mmowannm apyko-
nornoweruss  A,, o6beMHOro chepHyeckoro aByKONOr-—
NNOTHTEIIST B OKTAaBHLIX unM 1/3 OKTaBHBIX NOJIOCAX yac-




ToTHOro agnanazoHa 82,5-8000 I'u, a Takxe omnpeageneHue
pacCyeTHOA Be/IMYHHbl paaHyCca 30HBl BJIHAHHA OOHHOYHOIO
O3I1.

[Jannas nporpaMma npeaycMaTpHBaeT TakKXe pacueT
napametpos O3I1 xybuueckxoft popMmbl, 06bEeM  KOTOPOIO
skpHBaneHTen obvreMy cdepmuyeckoro O3]l

B nporpamMme npHuHaTbEl yCNoBHbIe OOO3HAYEHHA, [pH-
BeneHHvle B Tabi. 3.

4,2. [lna npoBepneHps pacyeTra B NporpamMmy BBOAAT-
CH clleaAyliHe HCXOOHple NAaHHbIe:

KonuyecTBO yactTor N (pgng okrasumix nonoc VN = 8,
nonsg 1/3 okraeurix N = 16);

SHadYeHHsa cocrabiaowmux mMmnenanca O3[1: akTuBHOR
R; n peakTuBHOMN Yy 5

panHyc cpepHYeckoro o6beMHOI'0 3BYKOIMOINIOT HTeNns
feq o

Mcxoanbie QaHHble 3anuchiBAIOTCH Ha 6GaHkKax no
¢popmam Ne 1 mnu 2 (puc. 1,2). Ecam pacyer Benercs
B OKTaBHBIX MMOJlocax yactTor, To Ha 6ianke Ne 1 B nep-
BOA CTpoke Ha BTopo#t nmoauunu neppokapres (I1K) zanu-
chiBaeTcs 4uciio 8; ecnu B 1/3 - okTapHbIX nojyiocax,
TO Ha O6naHke Ne 2 B nmepeo# cTpoke Ha neppo#t ¥ BTO—-
po#t noamuax [IK sanucwiBaerca umucno 16.

3ankch 3HAYeHUt akTHBHOR M peaKTHBHOR COCTaBISAIO-
X HMIleOoaHca MPOH3BOAUTCH B KOJAOHKax OnaHkKa Ha
BOCbMH MWIIM lIeCTHaauatTH CTpOKax, CONIACHO KOMU4YeCTBY
MPUHATBIX 4acTOT.

3JHayeHHe HMMeNaHCAa Ha Kaxaoh M3 4acTOoT 3alHChl-
BAETCH B CTpoOKe Ha cemMH noauumnax [IK, us KOTOpPbIX
neppasd, BTopass H Tperbd CHNyXaT 04 3alHCH 1eJ10H
4acTH 4yucna (NOJMIOXHTEeNbHOrO HWIH OTpPHUATENBHOrOo); B
YeTBEepPTOR [TO3HUHMH CTaBMTCH TO4YKAa, paszaendglomas Le-—
AyiI0 4acTb 4YHC/Ia OT OpobHON; nsdATtasd, wectad H Celb-

Mas MO3HUMH 3aNONHAKTCS NPpOOHON YaCThIO YHCaa Hin
HYJIIMH,

3Havenne I, O3Il B BHAe uenoro unm APOGHOT 0
gucsia 3anrchipaercd Ha 6nauke Ne 1 unmu 2 aHanoruy -

HbIM ODODA3OM.
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Tadbdbnunpga 3

HexonoHble OaHHBbIE

Haumenopanue| O6oagauenue |HauMenopauue

CpenHereo- F F

MeTpHYEeCKOoe
3HayeHue
4aCTOTb! B
OKT aBHbIX
win 1/3 ok-
TaBHbLIX MO~
J10C ax

KonnyecTBO ~ N
4acTOoT

AKTHUBHad COC- ff,_.
T aps o asa
umnenanca O3IT
PeakTupHad Y
cocTapasiuas
nMnepanca O3[1

Panuyc cdephbs r R

O3I1

PeaynbTaTe pacuyera

O6o3HaueHEE
B pac-|B npo-
YeTHbIX| I'paM-—
bopMy=| Me
41 &

[lapameTp Ar kr X
YcnosHelR ko- o, SUMMA
abdHL e HT

3BYKOIOIN1O~

nieHng coe-
pPHYECKOT O

Q311

Axpusanenr- A, SUMMA1

Had [Jolanpb

SOPR aaykonorno-

[IeHUs HAa
onun QO3I1

SOREAK (chepryeckuit

Wi 2KBKBa-

JIEHTHBIA eMy
Ky6uueckuit)

YcnopHBIH KO~ Y, SUMMAK
athdHIHE HT

3BYKONOIJ10-

MeHUd KyOH-

yeckoro O3I!

CTtopoHa Ky—-  I3xe, R
6buyeckoro

O3I1

Paguyc sonsi  h.e HT
BAHAHUA Che-

phY
To xe, Ky6a he H2
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HoumerobBaonue
napamempol

|8 KonuueemBo upecmom
N = Axmubnoa
- R coemobngiouioe
- -- umnedanca
- .--
— I
- R
— —1—
e )
1 b 1
o te b1
[ L
R
=- o ] Pooxmubeaa
e | [ 1 cocmobngrouion
] o | 1 1 uMnedanca
] °
L 9
I S S P I A
o
= . [ [ T
O
I A | = -
IS AN N PR N N Paduyc _sByxonoznomumeng

Puc. 1. Brnadk HCXOOHBIX OAHHBIX No 1

4,3, AnroputM pacyera no ¢opmyne (8) umeer cne-
AyIOWHEe ITAalb]:

1. B naMare mawnre zapnaerca maccus ( DIMENSION )
SHAYEHHIH nocilenoBatTenbHOro paana ¢yHkuu?® Beccens 1

pona - B1(200), Il pona - B2(200) ¥ nmx NpoM3BOAHBIX ~
B1PR(200), B2PR(200).
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103auug 1K

Hovurewolorue
napomempod
T T
1 * | 1 ,
. L+ —.|._ L |
- 1 . — —+ +
Axmubrog
cocmalnaouyov
Sonnobo2o
conpomubnenug
Peaxmubnrog
cocmabmwowioa
Bonroboro
. conpomubaenug
Y W ° S
B ~
4 —rp
| I
L4 ]
 EE—— t 1
O

T T T e e

Puc. 2. bnask ucxogHeix AAHHBIX No 2

2. Boiuucnserca napameTp kr - apryMedT  ¢GyHKuUHH
(06o03HaYeHHBIN T )

x = 6,28 RF/3400, (8)
roae R - panuyc coepuyeckoro O3I1, cm;
F - yacTtora aByka, I'.
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3. [lo craupapTHoit nmoanporpamme 3BM ansd apry-
MeHTa I BbluHchsioTcs cheprieckue ¢yHkuun beccens
I pona, o603HayeHHBIE B1(K), Tl pona - B2(K) # X
npouspoaupie - B1PR(K), B2PR(K), roe K -  nopsinok
byakumg (K =1, 2, 8, ..., M ). [lna obpa3oBanust Moc-
nenoBaTeNbHOro pana ¢yHkuu#t ¢ nopsakom or O oo M
ornenpHo GOPMHUpPYIOTCS HyJdeBble 3HadeHus ¢yHkunm# bec-

cend, oboaHayeHHble Bl, B2 ¥ ux npouspoaHnie —~ B1PR,
B2PR npu K= 0.

[ng Manbix 3HayeHuH aprymMeHTa Ir< 4 KOoIMyecTBO
YJIEHOB [IOC/1€A0BATENBHOrO psana ¢YHKUHME NpUHHMAaeTCs
paBHbiIM ceMH (M= 7), Tak Kak ¢yHKuuHM 60Mee BbICO-
KHX MOpaAnKOB cTpeMsiITCd K Hymo. [Ipp aprymeHTe I >4
KO/IMYEeCTBO Y4JIEHOB paaa MPpHHHMAaeTCd pPaBHbIM YOBOSH-
HOMY LeJIOMY 4HCHy aprymeHTa X , T.e. [M=INT(2x)],

yr0 obecneyupaeT QOCTATOUYHYIO TOUHOCTb  BbIYHCIIeHHUS
K3I1.

4, llo anrebpanyeCKkuM BbIpPaXEHUIM Bbl4YHCNFIOTCH
cleayolulue BelluYHHbI:
a) ammnurym D, (kr)  dyukunt Beccens, o6oa-

HayeHhbie A
A=Y [BIK)Z+[B2(K)]? (9)

n Hx npouasonssie D (kr), o6oaHayerHsle APR

APR =V [BIPR(K)I?+[B2PR(K)]? ; (10)

6) CHHYCBbI ¥ KOCHHYCB] PA3HOCTH (HazoBbIX YI710B
byHKuHut beccens, oboanauenuwie DI u D2 ,

DI = 1/A-APR - =%, (11)

D2 =Y1~(D1)?; (12)
B) CyMMa MNocneaoBaTe/bHOIO psaa ¢yHKLHH

(2K+1)Z
S(K)e—2H21)Z
( AJAPR +2(Y+2) + APRJA -C (13)
7 = SOPR-D1
Y = SOREAK: D2
C =(SOREAK)?+(SOPR)’; (14)

r) K3Il chepuyeckoro apykomoraoTurens o,
HauYeHHbIA SUMMA

rge
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2.
SUMMA"-"‘{\S-/I 3 (15)

[1) DKBHUBAJ/IeHTHAad IUlomanb a3pykonoraomenug A, Ha
oanud QO3[1, oboanayennaa SUMMA |

SUMMA 1 = SUMMA- D3, (16)

rae D3= 4rR? - nnomanb NOBEPXHOCTH Cephi;
e) paaumyc 30HB BiHsHMA /1., coepmieckoro O3,

oboaHayeHHbIRA H1
Hi = 2 SUMMA-D3/IT (17)

rae 3HadveHHe SUMMA bepeTca MAaKCHMAbHBIM;
) K3I1 ky6uueckoro apyxonorsoTHTedns x, , 0603~
Ha4YeHHBI R SUMMAK
SUMMAK = SUMMA /1,25; \ 18)
3) xapakTepHb! pasMep Ky6HYECKOro 3BYKOMNOINIOTH-
rens /., (cTOpoHa ky6a), ob6oaHaueHHbIft R

o
(R1) = 20RZ (19)

roe R - paauyc cdepnueckoro O3, cm;
M) pamnyC SOHBLl B/IHSHHS KyBGH4YeCKOIro 3BYKOMNOINIOTH—-
Tens  /i,, 0o603Ha4YeHHbt H2

H2 = 2VSUMMAK-6(R1)3/or (20)

roe 6(R7 )2 - miowanb nopepxHocTH Kybuyeckoro O3II.

5. Ha Beixooe 3OBM neuaralorcsd ciieQylolise BellHYU~-
Hbi; yacTora 3BykKa F (B okraBHeix wau 1/3 -~ okrap-
HLIX nojiocax); axkTupHass coctapiadwoomasa uMmnenanca O3I]

( SOPR); peakTuBHas cocrapnsiomas uMmmenanca O3]
(SOREAK ); napametrp Ar (x ); ycaopHelft Koadduuu—
eHT 3pykKonoriyomeHus coepnyeckoro O3]] (SUMMA );
AKBUBaAJIeHTHad mnoiwanab apykonoryioumienud Ha oaun QO3]
(chepruecku#t u ky6uyeckut) ( SUMMA1); YCNOBHBIA KO-
axpHUHeHT aBykKonoryiomeHusi kybuyeckoro O3IT (SUMMAK)
3KBUBAJIEHTHOT'O CpepHYeCKOMY; 3HAYEHHS pPanHyCcoB Che-
pudeckoro O3I1 (cM) M ero zoum eausHua (M); cTopo-
HA 3KBHBalleHTHoro Kybmieckoro QO3IT (cm) # panuyc

ero 30Hbl BAuaAHusa (M).
6. [lo aHayenusM SUMMA u SUMMA1 cTposaTCcs rpa-

¢MKH 4aCTOTHBIX XapPaKTepUCTHK «, M A,, B HOpMUpye-
MOM nuamnasodHe uqactor (62,5-8000 I'u).
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[TpumMeuyanue B npun. 3 npuBegeur)  pac-
CYHTAHHbIe 1[I0 ONAHHOMY alIropHTMYy 3HAYEHUS YacCTOTHLIX
xapaxTepucTHK o, chepuyeckux O3Il ua pasinHyHbiX
3BYKOMOIJIolalliuXx MaTepHAaloB.

5. IPHMEP PACMETA

OnpegenuTk ONTHMA&NLHBIE lapaMeTpbl O6HEMHOTO 3BYy-
KOMOIVIOTHTEJIST U ero akyCTHYeCKHe XapaKTepHCTHKH o,
Auy, h  nns CHWkeHHs wyMa B paboueld 30He noMmeme-
HUA; CHeKTp luymMa npuseneH B Tabn. 4.

Tadbnuua 4

HaunmeHnopanie | Ccrinika CpenHereoMerpuyecKHe 4aCTOThI
OKTABHBIX NOJIOC

EEE@@W-

1. YpoBeHk - 738 82 85 8 82 79
3BYKOBOTI'O

NaBliIeHUd Ha

pabouem

Mecte L, nb

2. Honycrumeit TOCT 8902 96 83 80 78 76 74
ypoBehb L, ., 12.1.

nb 003-76

3. TpebyemMmoe - - = = 2 6 4 3 2
CHIDKEHHEe WY-—

Ma 4L, nb

Eemeﬂne

_l. OnpepengeM TpeGyemoe cHmxkenHe wyma AL =L-L, ,
nb (Ta6n. 4, noa. 3).

2. OnpepenseM aOHaMasoH 4acToOT, 'e YPOBHM B3BYKO-
BOI'O [AaBJIeHHs NpEeBLILAIT OONYyCTHMble 3HayeHus ( 4F=
500-8000 T'u). Haxoaum pacuerHyio uactory Fp=1000 I'y,
rae OTMevyaeTcs HauOosbllIee IMpeBbIlLeHHe Laon

3. Onpepenaem napamerp kr O3Il, obecneunsaoumu
MAaKCHManbHOe 3HayeHHe o, Ha yqactore £, 21000 I

o Tabn. 1 onpepenseM ONTHMANLHBIK panuyc cPepH-
yeckoro O3I1 7, = 13 cM, TaKk Kak s aTOro 3Haye-

18



HHUSI paauMyca yaobiierBopsercs ycnhobue Makcnmyma K3II

B HamboyiblleM aOManasoHe 4HacTor, rae Tpebyercd CHH-
XEHHe lyMa.

pu r, = 15 cM Ha pacueTHO# HaCTOTE Fp =
1000 T'u HaxooaMM 3HayeHMe napameTrpa kr = 2,745,
4. Ilo Tabn. 2 BriGnpaeM 3HaYEHHE kr = 2,75

(6nn3koe x kr = 2,745) ¥ onpeaensieM COOTBETCTBYIO-
e eMy ONTHMANIbHbIe 3Ha4YeHHUd AKTHBHOH H peaKTHS-—

HOR cocraBnsiomnx mMmrepnanca O3I1 (R,= 0,83 u Y, =
= -0:56).

5. llo Ta6n., 1 npun., 2 Bm6GupaeM sBykonormaouwawou ui
marepuan QO3[], y xoroporo Ha uwacrore Fp= 1000 Tu
3HAYEHHs COCTABSIOWMX HMMepnaHca R,, Y., 6nuaku K
onTuManbHeiM R, U Y.

[[pppMaeM MOAKRTH K3 WTANENBbHOTO  CTEeKJIOBOJIOKHA
mMapkn B (J' = 50 mm, 7 = 40-60 kr/m3), y  xoro-
pux AR,=0,8 u Y, = -0,7. 3nauenna R, u Y, Ha
CpelHereoOMeTpHYeCKHX YacTOoTax OKTAaBHBIX MONOC  [pH-
BOAMM B Tab6ban., 5, nmoa, 1.

6. B kayectBe sammntHoro nokpeiTusa O3I[1 BeIGupaem
cTekylorkanbk THna 31-100. 3HayeHHd COCTABILIOIIAX HM-
NejaHca CTeKNoTKagm Ry M Y. H cymMmapHble 3HAYe~
HHs cocTabisiomux kMnenanca O3I1 ( R, u Y ) onpe-
aelnisieM cornacHo “PekoMeHgauusiM o pacyeTy M [Ipo-
eKTHPOBAHHIO 3ByKonoryiomamomux obnmioBok”. Peaynb-
TaThl pacueta npuBonuM B Tabin. 5 (moa. 3).

Ilns BBODA [AaHHEIX B nNporpaMMy pacuyera Ha 6GnaHke
HCcxooHubix OaHHbIX Ne 1 zanucmBaeM cnenyiolHe BenHYH-
Hbl: KOMHYECTBO yacTor N = 8, sHauenns Rg u Y, mns
KaXOoR OKTaBHON mnosocel M paanyc chepuyeckoro O3l

e

R= 15 cMm (puc. 3).
8. IlpoussoaouM BhiuucneHus Ha IBM u nony4aemM
aKyCTH4eCKHe XapaKTepuCTHKH  «, o, ,A .,/ ChepH-
YeCKOI'0 M 3KBHBAJIEHTHOro eMy Ky6Guyeckoro QO3II oo
cTopoHo#r 24,1 cm. Peaynbrarel pacyeTa NpHBeaeHn! B
Tabn, 6.

9. llpunumaem O3I1 B dopme Kyba.

Ky6uueckut O3I1 mmeer pasmep cTOpoHbl 24 CM, Bbi-
MOJIHEH M3 MNJIMT LWTANeJbHOIO CTeKNOoBOJNOKHa Mapkun b

TomuuHao 50 mm 7 = 40-680 xr/mM° Cc 3aIUTHLIM [MOK-—
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Tabnuwuabd

MiMnenanc O603Ha- CpenHereoMeTpHyeCKHe 4aCTOTbl OKTAaBHBIX NoOnoc, Iu

il I B N R e N
1. Umnepnanc R, 1,26 1,43
JINT K3 lUTa- Y -4,4 -4 -3.7 —1,7 —0,7 0,3 -0,24 0,39

NellIbHOT'O CTeK-—
JIOBOJIOKH& Map-
K B Tonmuso#t

50 MM, =

=40-80 Kr/Mm"

2. Umnepnanc R, 0,44 - - ~ - ~ - -
CTEKIOTKaHH

tuna 31-100 9 -~ 0,03 0,07 0,13 0,23 0,42 0,56 -
3. UMmnenanc Ry 1,14 0,8 1,2 0,8 0,8 1 1,26 1,43
KOHCT DY KLl MM Y. —4,4 -3,97 -3,63 -1,57 -0,47 0,72 0,32 0,39
(O317)

Tab6banuumga 6
AKyCTHuYeCKHe xapakTepHCTHkH |CpenHereoMeTpHYeCKHe 4acTOThl OKTAaBHHIX fonoc, [n

R e e R

YCJIOBHmﬁ K3I1 chepmueckoro 0,235 0,22 0,405 1,707 2,092 1,068 1,168 1,076
O3[T«,,
Ycnopuwi#t K3Ioc,, 0,188 0,176 0,324 1,366 1,673 0,854 0,934 0,861

OxpuBaneHTHas miomank 3sy- 0,066 (0,082 0,114 0,482 0,591 0,302 0,38 0,304
KOMOTJIONIe HUS, Aurr’ M2



Peaxmubwog
cocmabagiowae
uMnadonca

.

DORDOD T

Puc. 3. bna’Hk HCXOOHBIX OAHHBIX No 3

pbiTHEM M3 CTeknoTkKaHu tuna 31-100; O3l pasmewaioT-
Cd B NOMeEIIeHHHN MO KBAAPATHOH pelweTKe C paccTodHHeM
MeXy HX reoMeTpH4YeCKMMH nesHtpamu #~,= 0,86 M.
Heobxoaumoe uucno O3JI] B kaxaoM KOHKPETHOM clyyae
onpeneljigdeTcd OelIeHHeM NJomanH MOTONKAa TOMEEeHHd S, v
Ha momanb 20Hel BausaHuaa O3Il. B narHoM npuMepe mio-
l1aab 3O0Hb! BIHSHHA pAaBHAa ﬁ = (0,75 M2,
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puroxerue 1

flpoepamma pacvera Ha IBM 4acTOTHOU XaPaKTEepUCTUKU
KO3PPUYUEHTa 38y KONONOWECHUAR &, ,3K8UBANCHTHOU Niiowadu
38yKON02110UE€HUA A1, U PAOUyCa 30HbI 8TUAHUA £
oHBeMHO20 38YKONO2NOTUTENA
[Ipo2pamma “‘Obvemnsitd 38yKkonoanorurens’”

REBNRAUCHEE

BUMCAEHME KOIPWIMEHTA 3BYKOTOTZOREHHA
1 DIMENSION BI (200) ,B2(200) ,BI PR {200) ,B2 PR (200)
2 DIMENSION TABL I(I€), TABL 2(I6)

REAL F 8(8)/62,55 1256250,500,1I000,2000,4000,8000/,
F 16(16)/125,315, 400,500,630, 800,1000,1250,

1600, 2000,2500,3150, 4000, 5000, 6300, 8000
BROO KQUIMIRCTBA TACTOT (__I'\L-B aw 16 )

q READ (1.12) N
5 12 FORMAT {I2) ~
BROJ AHAYEIMN AKTHEHOIO COMPOTHRIRHMA
6 READ (i.zg (TABLI(1),I=1,N)
7 2FORMAT(F 7,3) e
BBOJl SHAYRHMA PEAKTMRHOTO COIPOTHBIEMMA
8 READ (1,2) (TABL2(I). I=I,N)
BRON PAJMYCA SBYXONOI'EOTWTELA
READ ([,3)R
1% 3 Founnq F3&.2)
FEYATD JAFO,OBXA
HRITE (3 7)

%% 7 FORMAT (;Tigi'HCNORHUE QAMHNE W PEJYNgTATYy’//
-TQ.FF'nT!B:'SDPR'utiﬂr'SUREAK'|T431'!'rTSl:'SUHHl'-
e159, "SUMMAL "1 T7d s *SUNNAK " /)

UHKA BUNACAEHWA X03e04UNENTOB 3IBYXOROrNOWEHUA

13 SUNM1z@. 08001

14 SUMM2=0,08901

15 DO %@ J131.M

BUNACNERMAS APFYMENTA

16 IF I(N.EQ.16: GO Tg 61

17 FxF8iJ1)

I8 CO TO 62

19 51 F2F16(J1)

20 62 x=26.28«ReF/34000

21 {(F (x.LT.4) Co 70 43

22 Yi=X=2

23 Ki=INTIYL)

24 GO 10 42

25 &1 wi=7

20 12 D00 | K=14X}

27 CALL 5SBJX (Ri+X 'K IER!

28 KfzKe|

29 Rl{K4) =R

30 CALL SSBNK (R2,X+K,1ER)

31 B2 (K4)=R2

32 CALL DERJIK (DER,X,K:lgR)

33 PIPRIKI) =DER

34 CALL DERANK (DER VX Ky IER)



o4
ole
06
o7
o8
09
60
ol

62 4

63
64
69
66
67

BZ2PR(K4)=DER
CONTINU[E
H=@

CALL $S8JK
CALL SSBNK
CAlLL Dt RJK
CALL 2t RNK
Bl(1)=R10
8211)=820
BlPR(1)=81PRO

RIPRI1)=g2PRO

Kilz=K|+1

S=gl

DO 4 K=1,K3

A= SQRT(BIIK)+®2+B2(K)s%s2)
APR=SQRT(BIPR(K)*s=x2+87PR(K)assr)
DIz1/7(AsAPR*X=e2)
D2=S@QRT(1-01*22)

SOPR=TABL1(J1:

SOREAK=TABL2(J1)

I=SSOPR=D1
YSSOREAK$D2
S(SOREAK*%2 )+ (SOPRwe))
S3=(2%(K-11+1) =7
SISA/APR+25 (Y +2

52=83/54

S25+52

CONTINUE

SUMMA=(S5%4,)/ Xea?2
D3I=(R/1pa)»s=2-12.56

SUMMAL =SUMMASD]

SUMMAK =SUMMA/1.25

R1=((4%2, |4"Res3)/3)naff,333

(B1O+X,Ky [FR)
(B2O , X ,K, JER)
(BIPRO, X, K, [CR)
(B2PRO,X,X, ]ER)

*C*APR/A
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FEvATL QAWMNK M PEJYNRTATOD

68 IF (N,ER,16; CO TO 9
68 NRETE 13,5) FBiJ1), TasL (1), Ta0L2131,;, X, gUNNA SUNNAL SUNMAK
;% S FOoamaY "lufa'313';”-’;";"-3.3I,F'.J.!I.Fi!l,ll,ri.l‘!]_p‘_j,
€O TD 56
72 51 CONTINUE
73 WRITE (3:9) FretJde ) TaeLtJ1) ¢ TABL2¢I1)+X,5UnNs . SUnNal SUNPaY
74 Se 1F.(SUMMI. CT.SUMMA) €O TO 57
75 SUmm ESUNNA
76 S7 IF (SUMM2.CY.SUmmaK) CO TO %9
77 SUMMIZSUIMAY
78 52 coMTINyE
79 MC=2sSGRT{ (SUMNI®DI) /3, 14)
80 HKZ2eSART ((SUNNG4» (R1/718@)002)/73,14)
8] WRITE (3,15 R,nl
§2 5 FOAMAT (77711, 'PAARYC COEPHNNECKOrD IBYKONOTAOTMTEANG*Fé.2,
«T79,*CTOPOMA XYENYECKOrQ*,Fé6.,2)
83 WRITE (3.17) HC,MNK
B4 17 FoRnAT (//T11. "30NA BAVAHUR* ,F§,2,778, "JoHA BOANRHNG? ,F¢ 2}
6% 34 RETURN
27 gNEC
MCHORMME AANNME W PRITARTATY
4 LYl J ] SORE AN | SUNNA SUnnaj  ULLTY
$2.599 1148 ~4.4pp 17} #2335 .004 g-108
123,808 s.500 -3.919 §,.344 8.029 o.0812 #.176
50000 i+200 S 9.469) 0.-4p% .14 9+324
300000 g-d00 ~1+37g 1+ 30% l-!,? 9.402 1+ 384
1004009 a-8g0 ~g:47p 2,77y 1.g%12 .59 1:67)
2006000 1080 5. 720 5.%41 1+ 048 .30 g.884
909009 1. 249 9:312¢ 11. 002 1+ 169 .33 $:734
Sosd.000 1+43p -39 212. 148 10760 §.384% .86

PiauyC COEPWNECKOrc JIB8yxOnoriAfrurgnf 13,90

JINA BARAYAN
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Mpunoxenue 2

3HaveHHS BONHOBOIO CONPOTHBJICHHA H HMIIEJAHCA 3BYKONOTITIOMAIONHX MaTepHaloB

T aé6nanunua 1
HAYyeHUs HMMIIeOaHCa CJiof NODHCTBIX 3BYKOMOIVIOIAKILKX MATepHaNoB TouHHOA 50 MM

Z=R+i¥ (sKCNepuMeHTA/bHLIE HAaHHbLIe

Cocras-
NIFI0H He
UMIenaH-
ca
1. TInuThl M3 WITaNe/qbHOr'o CTek— R o6 o7 O8 07 07 10 1,26 1,4
JIOBOJIOKHA Mapku A
7= 50-80 kr/m", g 4,2 -38 -3,4 -1,7 -0,6 0,2 0,27 0,2
d'= 50 mm
2. Inurbl B3 wWTanenbHOro cTex— R o7 o0,8 1,2 08 08 1,0 1,26 1,43
NOBOJIOKHa Mapku b

Marepuan CpendereoMeTpHyecKue 4acTOThl OKTABHBIX [ONOC,

250 | 500 | 1000|2000 [4000 |8000

7 = 40-60 kr/m°, y 44 -4 -3,7 -1,7 -0,7 0,3 -0,24 0,39
= 50 MM

3. Mary Mapkd BT-4 ua wra- R o6 06 08 06 04 07 1,04 -0,3
NeqipbHOIO K&HpOHOBOI"O BOJIOKHA
7 = 50-60 kr/m>, g 46 -4,2 -38 -1,7 -0,6 0,4 1 0,38

&= 50 mMm



9¢

[lponomxenue 1a6n. 1

Coctapnswo- | CpenHereoMeTpHYeCKHe YaCTOThI OKTABHBIX MONOC, [l
Marepuan LLIHEe UMIIe- ————r————————p———p———r——— -
[nanca ,:63 12SI250 LSOO _l IOOOJ 2000 l4000 I_SOOO

4, Tnwre mapkn ATUMCC ua R o6 05 06 06 05 07 08 1,5
IWITANelIbHOT'O CTEeKJIOBOJIOKHA
7 = 25 kr/m°, g -46 -4,2 -3,7 -1,7 -06 04 -0,5 0,8
0= 50 mm

5. Marn mapki BT—4C ua R 0,7 0,7 1 o5 05 0,6 089 1,12
WTAaleJIbHOTO KalipOHOBOIO
BOJIOKHA .
7 = 50 kr/mS, Y -5 4,5 4 -1,6 -0,6 0,16 0,08 0,01
d = 50 MM

8. Matepuan AT{;N\-I R o6 o086 07 08 1,0 1,7 1,26 0,8
7 = 10 xr/m, y =45 -42 34 -1,1 -0,1 -0,2 0,18 0,4
J'= 50 mMm

7. [InATsl MyHepanoBaTHbI€ Ha R 1 1,3 0,7 1,28 0,82 1,38 1,19 0,8
¢eHO/ILHOR CBHA3Ke ~
¥ = 75 kr/m>, Y -62 -58 -3,3 -1,9 -0,5 0,38 -0,34 -0,2
d'= 50 mm

8. [leHononuypeTaH R 1 1 5 4 3,6 2,2 4,46 4,4
7 = 40 xr/m>, g =254 44 3,3 02 1,8 1,4 0,17 0,48

d‘=50MM



Tabébnuua P

3Ha4YyeHHUsT BOJIHOBOI'O COIpPOTHBJIe HUS W= W, —; W, BOJIOK HHC ThIX

3BYKOMNOTI/IOIMAOWHUX MaTepHanop (3KclnepHMeHTanbHble NaHHbIe)

IInor- |CocTap= |CpensereoMeTpHyecKie 4aCTOTbl OKTAaBHBIX
HOCTb |Nsoune |[nonoc, I

MaTtepuan 2’; |ponHOBO~- 863 | 125 | 250 | 500 {1000 | 2000 | 4000 | 8000
KI'/M"| 1O Com—
DOT HBJIE
| HHUST

CyleproHKOe CTeKIIOBOMIOKHO 10 W, 2,6 2, 13 1,8 1,57 1,28 1,2 1,14
(TY 21-PCoPCP-224-75), nn- W, 1,6 1,13 0,8 0,57 0,28 0,2 0,14
aMeTp BOJIOKHa 2 MKM, ANJHHA 15 W, 3,355 2,67 2,18 1,84 1,59 1,42 1,29 1,2
BosiokHa 10 cwm W, 2,355 1,67 1,18 0,84 0,69 0,42 0,29 0,2
o0 W, 4,05 3,16 2,63 2,08 1,76 1,54 1,38 1,26
W, 3,06 2,16 1,63 1,08 0,76 0,54 0,38 0,26
o5 W, 4,63 3,58 2,82 2,29 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 3,913,06 245 203 1,73 1,51 1,35
W, 4,1 2,91 2,06 1,45 1,03 0,73 0,51 0,35
BbasanbTOBOE BOMOKHO 10 W, 3,258 2,6032,133 1,8 1,567 1,4 1,28 1,2
(PCT YCCP 5013-76), nna- W, 2,258 1,6 1,1330,8 0,567 0,4 0,28 0,2
N MEeTp BOJIOKHa 1 MKM, IHHA 125 W, 3,8 3 2,407 1,995 1,704 1,497 1,352 1,248

=  poaokHa 10 oM w, 2,8 2 1,407 0,995 0,704 0,497 0,352 0,248



8T

I1poporokeHune tabn. 2

]' [Inot- | Cocras- | CpenHereoMeTpHYeCKHe YaCTOThl OKTaBHBIX MojoC, Iy
Marepuan HOCTb JIAOLIHE —_——— ———————T —
&z s BOJIHO- ] 250 |500 |1000 2000} 3000
Kr/M3 | BOro co-
pOTHB- I l
JICHHU A
15 W 4,33 3.365 2,672 2,182 1,836 1,591 1,418 1,295
W, 3,33 2,365 1,672 1,182 (0,836 0,591 0,418 0,295
20 Wr 5,307 4,0583,162 2,529 2,08 1,76 1,54 1,38
Wy 4,307 3,0582,162 1,529 1,08 0,76 0,54 0,38
o5 W 6,139 4,65 3,58 2,824 2,28 1,192 1,645 1,455
Wi 5139 3,65 2,58 1,824 1,29 0,912 0,645 0,455
30 W, 6,8 5,116 3,91 3,068 2,455 2,028 1,727 1,513
w. 58 4,116 2,81 2,058 1,455 1,029 0,727 0,513
MHepanbHas BaTA w, 2,81 2,27 1,863 1,535 1,284 1,148 1,09 1,06
f(“roc}; 0573-82) mmamerp > W; 1,81 1,27 0,863 0,535 0,284 0,148 0,09 1,08
BOJIOKHA 8 MKM, [ANHHA 50 w, 3,477 2,7452,2 1,77 1,45 1,267 1,174 1,12
BO/IOKHA 4 CM W, 2,477 1,7451,2 0,77 0,45 0,267 0,174 0,12
w. 3,733 2,9352,353 1,922 1,6 1,384 1,258 1,18
& w, 2,733 1,935 1,353 0,922 0,6 0,384 0,258 0,18
w, 4,135 3,22 2,566 2,092 1,745 1,5 1,342 1,24
100, 3,135 2,22 1,566 1,092 0,745 0,5 0,342 0,24
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UranenuHoe CTeKNIOBONOKHO
(FOCT 10488-78), omamertp

BO/IOKHA 13 woeM, mIMHA BO—

JIOKHA 2 CM

125
150

175

200
20
50
75

100

125

SIS I ISSINIIIIIFRIRE

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

5,235 4
4,235 3

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

5,80 4,44 3,433 2,72
4,85 3,44 2,433 1,72

5,48 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

3,75 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
0,9 0,586
2,144 1,77
1,144 0,77
2,39 1,955
1,390 0,955

[lpononxenne Tabn. 2

1,896 1,615

2,05 1,73

1,426 1,3

0,896 0,615 0,426 0,3

1,508 1,358

1,05 0,73 0,509 0,358
2,21 1,848 1,583 1,417

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

0,593 0,417

1,677 1,477
0,677 0,477
1,066 1,077
0,066 0,077
1,13 1,093
0,13 0,93
1,2 1,14
0,2 0,14
1,264 1,187

0,633 0,374 0,264 0,187

1,665 1,467

1,33 1,233

0,665 0,467 0,33 0,233



Ilpunoxenue 3

PacyeTHble 4yacTOTHBIE XapakKTepreT UKH
KOS(GPUUNEHTA 3BYKONOI/IOWEHHs O6beM Hblx 3BYKONOrJy10—
THTEeJlIe U3 pa3fIMYHbBIX MAaTEepHA/OB

25
3
o 2.0 -
5
§15
3
E
§ 1,0 !
??i
<05
)
.3
=
$ [——
63 123 230 200 1000 2000 4000 8000
Yacmoma ,/y
Puc, 1. HacToTHrie  XapakTepUCTHKH pacyeTHO~

ro K3Il o6beMHbIix chepuHyeCKHX IBYKONOINIOTHUTeJe#t pas-
JIMYHOT'O panuyca r CO ClloeM MHHepanoBaTHBIX  IJIMT
TonuuHon 50 MM

l - 7r =10cMm; 2~-r=20cM; 3 - r =30 owm;
4 - r =40 cm; 5 - =50 cM
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Puc. 2, YHacrorhbre XapaKk TepPBC THKH DaCYeTHO~
ro K3Il

O6BEMHOI0 ChepHYecKoro 3BY KONOI10T HTeNns pa-
AMYCOM 25 CM C aKkyCTHYECKH MPO3pPAYHbLIM NOKPBITHEM M
CN10EM 3BYKONOr/IOWAaIOMEr0 MaTepuana TomuuHoH 50 M

1 - xonct CTB; 2, 8, 4, 5 - GasanbTOBOE BONOKHO nH-

ametpoM 0,97 mkm, 0,62 mMxm, 1,19 MKM, 1,06 MKM co-
OTBETCTBEHHO
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Yrnobrl xospauuuesm 3Byxonoanowenus , ol

63 125 250 300 1000 2000 4000 8000
Yacmoma , [y
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Puc. 4. HacrorTHble Xapax TepHCTUKH pacyeTHO~-

ro K3Il o6veMHoOro cgepuyeCKoro 3BYKOINOTIIOTHTENS pa—
AHYCOM 25 CM C aKyCTHYECKH [pO3pauHbiM  [OKpPBLITHEM,
3aflI0IHEHHOTO BOJIOKHHCTBIM 3BYKOIMNOIVIOIAIOLIUM  MaTe-
pHaloM
3

1 - MHHepanopaTHble hOautel, ¢ = 130 kr/M; 2 - MHHe-
painoBaTHble MauThi, & = 100 KI‘/MS; 3 - xoJcT CTB,
7 = 8~10 xr/M3; 4 - wTanenbHoe CTEKJIOBONOKHO, & =

=50-75 kr/m°; 5 - 6asanbTOoBOE BOJMOKHO, J*  20-
25 Kr/m°

Puc. 3. HacroThrnie XapaxKTePHCTHKH pacyeTHOI'O
K3I1 o6veMmHOro cpepnyecCKoro 3BYKONOTJIOTHTENS panHy=-
COM 25 CM C aKyCTHYeCKH NpOo3payHbIM MOKpPbITHEM H
C/IoeM 3BYKomnorjiomamuero marepuana rTonmuaoit 50 MM
1 - nauThl U3 CTeKIOBONOKHA MapkH B; 2 - marer BT-4
M3 KalnpoHOBOro BO/IOKHa; 3 - nautel ATUMCC us wra-
NeNnbLHOT'O CTEeK/OBOJIOKHa; 4 - marsl BTr—4C u3 xanporo-
BOr'o BOJIOKHA; & - MmaTni ATM-=1; 6 - MHHepanoBaTHBIE
nnuTel Ha GeHONBbHOR CBasKke; 1 — NEHOMOMUYpeTaH

32
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Ucnobueii xospquyuenm dbyxonocnowenus , oy

250 200 1000 2000 4000 8000
JYacmoma,ly

Puc. 5. YacToTHrle  X8PAKTEPHCTHKH pacyeTHOro

K3I1T o6kemHOro cdepHieckoro 3ByKONONIOTHTENs panuy-
COM 25 CM C aKyCTHYeCKH MpO3paYHbIM MOKPHLITHEM, 38—
IOJIHEHHOI'O 3BYKOMOTVIOWAIOLIMM MaAaTepHaIoM

1 - maTel ATM-1, 7 = 10 kr/mM3; 2 - mnerer  ATUMCC,
# = 90-100 kr/mM% 3 - matet BT4C, 7 = 50 xr/m3;
4 -~ nopomnacT NonHypeTaHoBuit, = 40 kr/mM3



