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NPEANCIOBHE

B cBf3M C IHPOKHM [PUMEHEHHEM 3BYKOINOIJOWAIOMNX BOJOKHH-
CTHIX MAaTepHAaJOB AJA CHHXXEHHA IIyMa B NPOMHNLIEHHHX H o0lecTBeH-
HHX 3RaHHUAX NOBHINAIOTCH TPEOOBAHHA K TOYHOCTH HHIKEHEPHHX pacue-
TOB (DH3UYECKHX BEJHYHH, B UYACTHOCTH aKyCTHHECKHX NapaMeTpoB, Xa-
PAKTEPH3YIOIIHX HX 3BYKOIIOIJOLIAIOI{He CBOHCTRA.

AxycrHueckde napaMeTpPH HCHNOABb3YIOTCH B pacuerax Ko3bdHIIHEH-
Ta 3BYKOMOIJOIIEHHS OOJHUOBKH CTeH MNPOH3BOIACTBEHHLIX INOMeElleHHR,
30 PEeKTHBHOCTH rayIlHTeMCeH LIyMa AJS BEeHTHJASHWOHHBLIX CHCTEM, @ Tak-
e 3BYKOH3OJAIHA MHOTOCJOHHBIX Or'paXKAalouHX KOHCTPYKIIHA.

B HacrosmeMm PyKOBOACTBe H3JaraeTcsi METOAHKa oNpeleeHHs 8Ky-
CTUYECKHX (BOJHOBBLIX) HapaMeTpoB BOJOKHHCTHX 3BYKONOIVIOAIOUIHX
MaTtepuanos. HecMoTpsa Ha H3BECTHOCTb ¥ JOCTATOYHYIO pacnpoCTpaHeH-
HOCTb METOAMKHM pacyeTa TaKHMX XapaKTepHCTHK, HepeAko Habaiojpaercs
3HAYHTEJIbHOE DACXOXKJeHHe B pe3y/JbTaTax, NOJyuYeHHHX PasHBIMH aBTO-
paMH AJs OAHOTO H TOTO € BOJIOKHHCTOI'O 3BYKONOIJIOMAIONIEro Mate-
puana, o0yGJIOBJAEHHOE 3HAYUTEJNbHBIMH MOrPEeIHOCTAMH B H3MepEeHUH
uMneaganca obpasna. IlosroMy B PykoBoicTBe npensaraercs efuHas CH-
CTeMa HM3MEepEeHUs1 HMIeRaHca, NO3BOAAIONIAA CBeCTH OTHOCHTE/BbHLIS
OWIHOKH K MHHMMYMyY U ofecneuuBamouias nojiygeHHe HafeXXHBIX JaHHBIX
M0 aKYCTHYECKHM napaMeTpaM.

B ocHoBy PykOBOACTBA NOJNOXEHB PE3YJabTATH MHOroJeTHeli Hay4Ho-
HCCAEA0BATeNbCKOH paloTHy, NMPOBeAeHHOH B Ja0OpaTOpPHH aKYyCTHYECKHX
KOHCTPpYKUKA HHWH crpoutTenibHOfl PHINKH no H3IYYEHHIO BJAHAHHA CTPYKTY-
POl BOJIOKHHCTHIX MaTepHaJiOB Ha 3BYKONOIVIOIIEHHE.

PykoBoacrso paspaGorano HUM crpourenvnon ¢usmku TIoccrpos
CCCP (kanz. rexu. nayk H. H. Boponura).



1. AKYCTUYECKHME RAPAMETPH BOJIOKHHCTbIX
3BYKONOIJNOIIAIOIIHX MATEPHAJIOB

1.1. AKycTHYeCKHe NapaMeTPhl XapaKTepH3YIOT 3ByKOnorJjollawuixe
CBORACTBA BOJIOKHHCTOI'O MaTepuaJnaa Kak cpelnl. OCHOBHHIMHU TapaMeTpaMu
ABJSRIOTCA BOJHOBOe conpotuBjeHue W, Krefcm.c, U NOCTOAHHAA pac-
npocTpaHenus vy, 1/cm.

1.2. BosaHOBOE cOnpoTHBJCHHE NpeAcCTaBaAseT cO00H CONPOTHBJEHHE
HJAR RMNeJaHC BOJIOKHHCTON cpeabl. B oraHuyHe OT HMnepanca cJOoA MaTe-
PHAJIa KOHEYHOH TOJIMHHBI, 3aBHCANIEro ot cnocoba pacnoioKeHHs 3TO-
IO CJ07 B KOHCTPYKnHuH (06e3 OTHOCE& HJX C OTHOCOM OT XKECTKOI'0 OCHOBA-
HUsI), BOJIHOBOE COMPOTHBJEHHE He ABJASIeTCS (PYHKUHEA HH  TOJUMHH
CJIOs, HH rNyOHHK OTHOCA, NOCKOJbKY OHO XaPaKTepu3yeT MaTepHas B Iie-

JIOM KakK GeCKOHEUHO NPOTAXKEHHYIO cpely.
B axkycrHueckux pacyerax oOOBIYHO HCNOJb3yeTcsa Oe3pa3MepHOe BOJI-

HOBOE CONPOTHBJICHHE, OTHECEHHOE K BOJIHOBOMY CONPOTHUBJAEHHIO BO3AyXa
Wo = peCos KIc/cM ¢ , Ii€ ?p, KI/CM3, — NNOTHOCTH BO3AyXa; Cp, CM/C, —~-

CKOPOCTb 3BYKa B BO3JyXe.
B ofmeM BHAe BOJHOBOE CONPOTHBJIEHHE NPEACTaBJAETCA KOMI-

Jaekcnolr BenuuynHot W=W,+4-jW,, rne W, , W, — neficTBuTenbHAA H
MHHUMasi KOMNOHeHTH W COOTBETCTBEHHO.

BoaHOBOe CONpOTHRJACHHE H3MeHsAeTcs ¢ uyacrorodi f; ', no sakony
/v f .

1.3. Tlocroanuas pacnpocrpaHedna y=o+jf, l/cM, aBiasgerca KoMm-
JIEKCHOH BeJUUMHOM, NEeACTBUTENbHAs 4YaCTb KOTOPOi# @ NpeaAcTraB/sier
co00li nokasaTe/b 3aTyYXaHHs aMIJIMTYAB AaBJeHHS 3BYKOBON BOJIHH B
cpelle BOJIOKHHCTOI'O MatepHana. Bonxosoe uncao B=2nf/c, 1/cM, xapak-
TePH3YeT pacHpOCTpPaHeHHe 3BYKOBOfi BOJIHHI ¢ yacTOTOR f, ', H CKO-

pOCTBIO ¢, CM/C.
[TocTrosiHuasi pacnpocTpaHEHHN TakKiKe SBJASAETCH YaCTOTHO-3aBHCHMOfR

r‘—

dyHKIHeNR, U3MeHsIonlefica nponopuuoransuo V f

2. METOAD OIPEAEJIEHHA AKYCTHYECKHX NMAPAMETPOB

2.1. OnpeaeneHne akycruyeckux napamerpoB W u y oCHOBaHO Ha pe-
{IICHHH CHCTEMbl ABYX YPaBHEHHI:

Zl = W cth 1!;

W+ Zcthql (1)

2=V Z T Wechyl

rae Zj — 6e3pa3MepHbili HMIGNAHC, M3MEPEHHBIH JJf CAOA MaTepHa-

A3 TONMHUHOMH I, CM, PACONOXKEHHOIO HA eCTKOM OCHOBAHHH;

Zg — Ge3pa3MepHbI HMIIEAAHC TOr'O e CJAO0A, PaCHOJOXEHHOrO Ha
HEKOTOPOH KOHCTPYKIHH ¢ H3BECTHBIM HMNEJaHCOM Z,.

B o6ieM cayyae BenHuUHHH Zi, Zz, H Z; 3aBHCAT OT Y4CTOTH H HMe-
10T KaK JefACTBHTEJbHYIO, TaK H MHHMYIO YacTH: Zy=R,+jY;, Zo=Ry+jY,,
Zo=Ro+jY,.

4



2,2. Pemas cucTeMy (1) OTHOCHTeNbHO BeAHYHHH W H vy, noayvaem
BRPaNEHUA AAS ONpeleNeHHs NEACTBHTENbHBLIX H MHHMBIX KOMIIOHEHT)B
BONHOBOTO CONPOTHBJIEHHA M INOCTOAHHOH PpAaCNpPOCTPAHEHHA 4epe3 Be-

anuunn Ry, Yi, Re, Ys, Ro, Yo

Wo =V 0,5(v+Vv+u3) ; (2)

W, =—n/2W,; (3)

1 7
=T Ar 1-+-os { (4)
B=_;..arctgs+n ..;_, (5)
rae v= Ry(Rs— Ry) — Y(Yas—Y3) + RiRy — Y1 Yy; (6)
p=Yo(Rag—Ry1)1Ra(Ys—711)+ R Y s+R, Y, (7)

4 = T COS P, v =T sin @, p=ut+tovi—I;
__Vyags
/=3 7
V Rt Y]

CP=0|5 arctg (p./'v):— arctg (YIIR].):

EEVPE T 5 =01, 2.

3naueHHe LEJOro yucjaa 71 puiOupaercs TaKHM 00pa3oM, YTOOH BHI-
NoJHAA0CH HepaBeHCTBOP >R (rae h=2nf/c=1,83.10—4 f, 1/cM, — BOJA-
HOBOE YHCJIO B BO3AyXe), obecneunBaomee HenpepuiBHOCTh GyHKIMH P (f).

2,3. CyuecTByeT HECKOJBKO METOAOB oQlipeleNleHHA aKyCTHYECKHX
napaMeTpoB W # ¥, OTJHYAIOIIHUXCA JAPYF OT Apyra BHiGOPOM 3HaAYEHMA
uMnenanca Zp,, B 3aBUCHMOCTH OT TOro, Kakofi UMneiaHc Zg pasauvarmT
TPH MeTOAa pacueTa aKyCTHYECKHX NapaMeTpPOB.

Meroa 1. Jlnsa pacyera aKyCTHYECKHX MapaMeTpPpOB TpebyeTcs H3-
MepHTb HMIEAAKC Z; AJs CI08 TOJMHHOK [ # MMnenaHc Zp AJA CaOs
TOMURHOH 2[, paCNONOXKEHHBIX HA XECTKOM OCHOBAHHMH. 3HAaYeHHe HMIIe-
AaHca Z; B 3TOM CJjydae NPHHHMAeTCH PABHbIM 3HAYEHHIO Z;, 4 HMEHHO:
Ro=R,, Yo=Y,

Meron 2. [Ins pacuera akyCTHYeCKHX napaMeTpos TpelyeTcss H3Me-
PHTb HMIIeJlaHCc Z; AJs CJOA TOJIHMHON [/, pacnoJIOXKEHHOTO' HAa KECTKOM
OCHOBAaHHH, H HMNefaHc Zp, AJSl TOro e CJ0sf, OTHECEHHOrO Ha HeKO-
TOpoe paccTosiEMe L, CM, OT XEeCTKOro OCHOBaHHA. B 3TOM ciayuae HM-
nenane Zo=—j ctg & L.

Merton 3. DTOT MeTOX AaHANOTHYEH METORY 2 ¢ TeM TOJbKO pa3JiH-
YyHeM, uTO IayOHHa OTHOCA HPHHHMaeTCs pPABHON 4YeTBEPTH MJ/IHHBI 3BY-

KOBOA BOJIHH, T. €. L='T , CM, TAe A=¢Coff, CM, — NJHHA 3BYKOBOH

BOJIHBL. Toraa Zy,==0.

2 3am. 19 53



2.4. Boanosoe conpotusicane W=W 4 jW, u nocrogHnas pacnpo-

cTpaneHMA 7Ta-+jB  BHUHcasloTcH MO BHpaxkeHaM (2) — (9) coraac-
HO 0. 2.2 ¢ yueroM 3aMeHH paBeHCTB (6) M (7) clepyIOllHMH DaBeHCT-

BaMHU:
nng Merona l:

v=2R;Re— 2Y;Y 3 — R34 Y7%; (3)
1=2(YRs+Ry Y 1—YRy); (9)

IN9 MeTona 2:
=RyRy—YYq -+ (Y3—Y,) ctg kL; (10)
p=R,Y4+R, Y1+ (Ry—R,) ctg RL; (11)

IJst MeTona 3:
v=R1Res—YYy; (12)
P-=Rl Y2+R’Yj_. (13)

s onpeleneHUs1 BOJAHOBOIO CONPOTUBJIEHHS WM NOCTOAHHONR pac-
NPOCTPAaHEHHNI BOJIOKHHCTHIX MATEDHAJIOB IpHJjaraeTca nporpaMma pac-
YeTa 3THX BeNHYHH NO TpeM MeroaaM Ha OBM tuna «Haupu» (npua. i),

3. METO USMEPEHHUS HMNEOJAHCA
Onucanve ycTaHOBKH

3.1. MismMepeHne uMnenaHca NpOBOAMTCS Ha aKyCTHYECKOM HHTepde-
poMeTpe, cXeMa KOToporo mpusBeiieHa Ha puc. 1. Iloapo6GHoOe onucauue
YCTaHOBKH H TpeboBaHHa K annaparype nann B 'OCT 16297—70.

N_sagmale
O=Ymu @
A AT, AR .

]
M

Pnc. 1. Cxema akycrtuueckoro uurepdepoMerpa

I — pyuka NOpWHs,; 2 -— ApHCTABKA; 3 — NOPIUEeHDb; 4 — 06pa3ell MaTepHAA:
2 — KonbNO; 6 — Tpyba; 7 — akycTHUeCKHA 30HJ; &8 — KopoOKa; 9 — rPOMKOro-
BOpHTeNb; [0 — renepaTtop; [/I — tenexka; 12— MuKpodoH; 13 - BOJABTMETD:
14 — pefika co wmkanof

AKyCTHUeCKHI MHTep()EDOMETD COCTOHT H3 MeTA/IHYECKOR TPYGbI
KPYIJoro MJH KBAaIAPaTHOrO MONEpPeYHOro ceyeHus. JauHa TPpyOut H pas-
MEpH NOMNEPEeYHOro ceyeHHUs BLIOHPAIOTCA B 3aBHCHMOCTH OT YaCTOTHOTrO

AHaNa30Ha, B KOTOPOM NPOBOAATCA H3MEPEHHA, COIMIACHO TpeGOBaHHAM
CTaHjapra.
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3.2. Onur xoHen TPyOLl KpenuTcsi X KOpoOke, Trlle pasMelnaercs
rpOMKOIOBOPHTENb, MNOAKJIOUEHHH! K 3BYKOBOMY reHepaTopy. KepH mar-
HMTA I'POMKOTOBODHTENS HMeeT HeboabmOe OTBEPCTHE, yepes KOTOopoe B
TpyOy HHTepdepoMerpa NPONyCKaeTCss aKyCTHYeCKHHA 30HA. 30HX mpexn-
crapJsier cO60A y3Kyl0 MeTaJIHUEeCKyI0 TPYOKY ¢ BHYTPEHHUM AHAMETPOM
2 mM. JlsiHa 30HIa HEMHOrO npeBHINaer AJHHY TPyOH HHTepdepomerpa.
Oaun xoHen 30HAA cOeUHEH ¢ MHKpOMOHOM, pa3MelleHHHIM Ha TeMNeX-
Ke. TesnexXka ¢ yKasaTeaeM lepelBHraercs BAOJAb HanpasJsioOUled PeHKH,
1JIMHA KOTOPOH COOTBETCTBYeET IJIHHE 30HAA C YYETOM pasMepa TeJeXKH.
Bronp pefiku yKpenseHa mkaJja ¢ AeJeHHAMH yepes 0,1 cm.

[Toxazanus MUKpOodOHA CHHMAIOTCA ¢ MNOMONIbIO BOJLTMETDA.

3.3. K npyroMy koHny TpyOH HHTepdepoMerpa Kpenurcs npucras-
Ka, npefiiasHAYeHHas JAJA pasMellleHHs o0pa3na HCIHTHIBAEMOro ™Mare-
puana. OHa mpexncrasisier cOGOH oTpe3oK TpyOnl, AHAMeTp KOTOPOro
coBnajaer ¢ JAdaMmeTpoM TpyOu HHTepdepoMerpa. [HianHa npHCTaBKH
BLOHpaeTcs B 3aBHCHMOCTH OT TOJINHHBE AKYCTHYECKOH KOHCTPYKIHH,
T, €. C YUeTOM TOJIUHHH 00pasua M rayOHHW BO3AYIIHOTO NPOMEXVTKa
32 HHUM, ONpeleliAeMHX JJsA KaXIOro H3 TPeX 4YaCTOTHHX AHANa3oHoOB
125—500, 500—2000 u 2000—8000 I'n, cOOTBETCTBEHHO.

3.4. BHYTpH NPHCTABKH BIVIOTHYI0O K CTeHKaM IBHIKETCA TAXeENbLR
MeTanauyeckufl' nopmtenb, OAHA H3 ero noBepxHOCTeHR, o6palleHHAs K
Tpybe HHTepdepoMerpa, r1aiko oTunHdoBaHa., K nﬁrmﬂ NOBEPXHOCTH
NOPIIHA KPENnHTCs MACCHBHLIA CTEPXKEHb C I_?yqxoﬁ. a CTepxKHe HaHe-
ceHa wiKana ¢ ueHon nenends B 0,1 cM. Hysap wmkanu coorBercrayer
npefeabHOMY MOJOXKEeHHIO NOPIIHSA, KOorka ero rJjalKas NOBepPXHOCTH
COBNajaer ¢ KpPasMHu NPHUCTaBKU (MJAH ¢ KpasMU TPyOH HHTepdepoMerpa).

Hana pasMeulenuss o6pasna nopileHb BABUTAETCH BHYTPb IIPHCTABKH
Ha pacCcTosiHHe, paBHOe ToJunHe oOpasna. TakuM o6pasoM ocCylecTB/ -
€TCR YCJOBHE JJIsi H3MepeHHsA HMIeNaHCa CI0s MaTepHaJta, pacnoJoxKeH-
HOT'O Ha XeCTKOM oCHOBaHHMH. [1pu najpHellleM ABMKEHHH NOPILIHA BHYPh
IPHCTABKH MexAy o0pasloM H nopmHeM obpasyeTcs BO3AYLIHMIHA fpoO-
MEKYTOK, IJ1y6uHa KOTOpPOoro GpMKCHpPyeTCss ¢ NOMOWIbIO IIKAJH!,

TOoAroTOBXa K MCNLITAHHAM

. 3.5, OOpaseill BHpe3aeTcss NyaHCOHOM H3 KYCKa BOJIOKHHCTOro Ma-
TepHajda B COOTBETCTBHH ¢ (OPMOH H pa3MepaMu cedeHUsi TPpyOW HH-
TeppepoMerpa. 3aTeM ofpaszel B3BEHIHBaeTCs Ha JabopaTOPHHX Becax
¢ TogyHocThio no 0,01 r. Ilpu sTrom Macca obpasia ROJAXKHA COOTBETCTRO-
BaTh 3HAUYEHHIO M, I, PACCYHTAHHOMY uyepe3 H3BeCTHLIE BeJHUYHHB OOBEM-
HOR MacCH Martepuaja p, r/cM® panumyca TpyGH unTepdepoMerpa 7, CM,
H ONTHMAa/IbHOA TOJUHMHH caof [ ., cM, COraacHo CjeAyIOIHeMYy Bhpaxe-

HHIO m = xnr3l . [loATOTOBAEHHEA TakHM 0Opa3oM CJIOH MaTte-

pHala NOMeIllaeTCHd B METaJJIH4eCKyi0 NIPHUCTaBKy, ONHCAaHHEe KOTOpO# na-
HO B M. 3.3. u 3.4.

3.6. UroOn noBepxHOoCcTb oOpa3sua, obpaiteHHas kK TpyOe MHTepde-
poMmerpa, Oblia POBHOA H INEPHEHAHKYJAAPHON oCH TPYyOH, HeOOXOIHMO
3aKpPENHTb €€ ¢ NOMOIILI0O TOHKOI'O MeTaJJHYeCKOro KOJiblia, NepeTaHyTO-
ro Mo AHAMETPY ABYMs-TPpeMsl XKECTKUMU NPOBOJIoukaMmu, [{uaveTp KOJb-
Ia noJKeH ObiThb nonob6paH TakHM o06pa3oM, 4yToOn OHO NJIOTHO BXOAH-
J0 B npHucTtaBky. He caenyer saxpnBaTh 06pasel] NPOBOJIOYHBIMH CETKa-
MH C NOBEPXHOCTHOH Maccof Gojee yem 0,05 r/cM2, MOCKOJbBKY 3TO MpH-
BOAHT XK HeXEJaTeJbHHM HCKAXEHHAM MCTHHHOrO 3Haue€HHS HMIeNaHCa
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CJI0S MaTepHana Jaxke B TOM cJjydae, KOraa Ko3g¢uuHeHT nepdopaiun
apepniraer 500, .

3.7. lnsa coxpaHenus ¢opMbi 06pa3loB OYEHb PHXJBIX BOJOKHHCTHX
MaTepyalioB (C AUaMeTPOM BOJIOKHA He Goaee 3 MKM K OOBEMHOH Mac-
coft MeHee 30 kriM3) pekoMeHAyeTCsa NMOMemiaTh o0pasel B CNEHHAJbHYIO
obolimy. OGOAMY Jerko clenares H3 NOJOCKH AJOTHOH OyMarH uJaH Bart-
mMaha. IIpH 3TOM IHHPHHA NOJOCKH JAOJXKHA COOTBeTCTBOBATH TOJIIHHE
ofpasnia, a JJIHHa — NepUMeTpy TpyOul npucraBku. CKJIEHB KOHIB! IO-
JIOCKH, NOJAYYAIOT UHAMHAD (MAH KBAaAPaT B 3aBUCHMOCTH OT GOpPMH TpY-
6bl) ORHO OCHOBAHHE KOTOPOrO 34TATHBAKOT KpPeCT-HAKPECT HHTKaMH.
3areM KyCOYeK MarepHalsia paBHOMEpPHO pacnpelendioT IIQ BceMy o0BneMy
OyMaXXHOI'0 IMJAMHAPA M  3aTHATHBAIOT ‘HHTKAMH IPYryi0 NOBEPXHOCTH
nuagnapa. Takyio o6ofiMy yao06HO NpHMeHATh B H3MEpPeHHAX METOHAMH
2 B 3, NOCKOJILKY C ee NOMOIIbIO YeTKO ukcupyercs rpanuna obpaser —
BO3AVUIHBH NPOMEKYTOK 34 CJI0E€M MarepuaJa.

3.8. Ilepen npoBeneHHeM HCNHTAHUR HeO6XOAHUMO YCTAHOBHTbL HY-
JEeBYI0 OTMETKY aKyCTH4YecKoro 3otza. C 3TOi uenbl, OIBUras TeJEeXKKYy C
MHKpOPOHOM B CTOPOHY TPpyOn! HHTepdepoMerpa, OTMedalOT N0 IUKAajAe
¢ MOMONIBIO YKa3aTeds Takoe I[I0JI0XKeHHe 30HAa, NpH KOTOPOM €ro of-
KPHITHH KOHell KacaeTrcsi NOBEPXHOCTH MOPIIHS, BHIBEAEHHOro RO CaMo-
I'0 Xpass NPHCTAaBKH, uTO Oyjaer COOTBETCTBOBAThL NOBEPXHOCTH obOpa3ua.

IlpoBenenne HCNbLITAHUN W pPacyeToR

3.9. IlocpencrBoM cucteMpl TreHepaTOp — I'POMKOUOBOPHTENb, Ha-
CTPOEHHOH Ha 3ajaHHyw wacrory f, 'n, B TpybGe unrepdepomerpa BO3-
OyxKaaeTcA CTOAYas BOJIHA C HNEPHORHUYECCKH MOBTOPHIOLIHMHCA MAKCHMY-
MaMK (NyYHOCTAMM) H MHHHMyMaMH (y3/iaMH) 3BYKOBOTO HNaBJICHHS.

IlnaBHBIM nepeMellleHUEM aKyCTHYECKOrO 30HIA OT HYJMEBOK OTMeT-
KH BHYTPb TPYyObLl HAXONAT B COOTBETCTBHHM C NOKA3aHHSIMH BOJbTMETPA
O/MHKaHUWHA (NepBHI) K NMOBepXHOCTH o6pa3sna MHHHMYM 3BYKOBOTO HaB-
Jenusi. B 3Tofl Touke u3MepsiioT ¢ TOouHOCThIO A0 0,1 cM paccrosnHe d,
CM, NPONJEHHOe 30HAOM OT NOBEPXHOCTH o6pasua N0 NepBoro MHHUMY-
Ma CTOfYEH BOJIHBI H 3alHCHIBAIOT TakKXKe II0Ka3aHHE BOJLTMETPa, COOT-
BETCTBYIOIlEC AaMILINTYAe 3BYKOBOrO JAaBJ/IEHHH B V3Jie CTOSUeH BOJHBI
Pyny. Tlepennuras fganee aonp (BjeBO WJAH BIPaBO OT Y3ja), HAXOANAT
IYYHOCTb CTOAYEH BOJHH H ONpPEReNAIT MAKCHMAJbHYIO BeJHYHHY
AMIVVIMTYAB 3BYKOBOI'O AaBJACHHA Puakce

3.10. Besuunnnr dy, Pyuu U Puaxc onpesensoTcsa coraacHo n. 3.9
Ha CTaHAAPTHHIX YaCcTOTaxX C HHTepBaJOM B !/3 OKTaBH B KaXAOM K3
TPex 4YacTOTHHIX JAuana3oHos 125-—500, 500—2000 u 2000—S8000 TI'y
Ha 7Tpex oO0pasuax Marepuana pasJHYHON TOJUINHH COOTBETCTBEHIIO.
HsMepeHHst npoBOAAT ABaXKAHM, pacrnonarada o6pasun cHauajda Ha Kect-
KOM OCHOBAHHH, a 3aTeM Ha HEKOTOPOH KOHCTPYKUUH, BHOpaHHOH b
COOTBETCTBHH ¢ TpeGOBaHHAMH OZHOT'O H3 METONOB ONpeNeseHUs aKycC-
THIeCKHX napamerpoB (m. 2.3.).

3.11. Tlo HafineHHBIM B 000OHX cayuasix 3HaueHHAM di, Puun ¥ Puaxc
BHIYHCASAIOT HNEHCTBUTENbHble R;, Ry U MHuMBle Y|, Y; KOMMNOHEHTH HM-
rieflaHCoB Z1 ¥ Zy COIVIACHO CAEAYIOUIHM BHIPAMKEHUAM:

. 2N
R T (14)
Y = {Yf.{;_;_l_ sin 6, (15)



rae N = Pyaxe/Puuy— OTHOLICHHE AMINAUTYA 3BYKOBOIO AaBJEHHA B
NYYHOCTH N B Y3ie,

0 =4z (d;j— -2’- }A — ¢daza cTOAYeH BOJHHI;

M:H‘—-l+(.~’+ l) cos 6.

Pacger Besmuny R 1 Y ¢ rounocthio o 0,01 npon3ssoAnTcA nO IpO-

rpamme Ne | (npna. 1).
Oast yao6cTBa BHIYHCAEGHHA NOJIE3HO COCTaBHTh TabJaHIY BBOAHAIX

RAaHHLX B caeaylouied nocaexoBarenbsocti: [, d;, N.

3.12, Pe3ayabTaThl, NOJYy4YeHHbHE B COOTBETCTBHHM ¢ m.3.11, npencras-
ASI0T B BHAe TaOJAHIL BeanuuH R, Y, Ry Yi f.-Onu nocayxatr® sso-
aoM B nporpamme Ne 2 (mpua. 1) ansm  pacuera AaKYCTHUECKHX
napamerpos W n vy (nn. 2.2—2.4) ¢ rounocrsio po 0,01 Ha cranaapTHHX
gactoTax B aHanasone 125—8000 I'. Tlo BuiuHC/HeHHNM RaHHHM COCTaB-
JASIeTCA COOTBeTCTBYIOLIan Tabjauua HAH BHUEPYHBAIOTCHA TIpadHyecKHe
JaCTOTHLIE 3aBHCHMOCTH BOJHOBOTO CONPOTHBAEHHS H NOCTOSSHHOA pac-
NpoOCTPaHeHHs BOJOKHHCTOrO 3BYKONMOMOIZIONlero MaTepHaJja.

4. OLIEHKA TOYHOCTH OTNPEREJEHHSA
AKYCTHYECKHX NMAPAMETPOB U BBIBOP
ONTHMAJIBHOR TOJIIHHB OBPA3LA

4.1. B npouecce mpoBellecHHsT H3MePeHHI M pacyeToB HeOOXOAHMO

OlleHHBATb TOYHOCTb ONpefeJleHHs aKYCTHYeCKHX mnapaMerpoB. KpHre-
pHeM TOYHOCTH SBJISEeTCA COOTBETCTBHME 3KCHEPHMEHTAJbHHX YACTOTHHX

3apucuMocrert napamerpop W u y TeoperHueckoMy Buay (n.n. 1.2 ©
1.3) ¢ HEKOTODBIMH OTHOCHTEJbHHIMH MNOTPEIIHOCTAMH, He NpPeBHIHAaIOULH-

MH AONYCTHMHX 3HaueHHi AW/W u A 17/v, npeicraBieHHsx Ha pHe. 2.

o

Puc. 2. IIpeaeasno ar
AONYCTHMEIE
OTHOCHTEJ/IbHhIE
HOrpeLUIHOCTH o
I — BOJHOBOro CoO-

NMPOTHBJAIGHAA, 2— NO-
CTOSHHOH pacnpocT- \
wﬂ' Ir ,wi L

AHEHHSR
P & 415 42 Q35 04 45 06 Q8 1 1714 5 2 op




CornacHO TakOMy KDHTEPHIO HefCTBHTeNbHast W, u MHHMas W,

KOMIOHEHTH BOJHOBOrO0 CONPOTHBJeHUA JOJXKHBI YHOBJETBOPATH CJie-
AYIONIHM VCJIOBHSIM OXHOBPEMEHHO:

npu f=f, n f=/[,

Je Wi /2
G — A< W, < f, -+ As (16)
L \—-|AWI. Fgw'a — 1 <|W,; |+ [A W, l (17)

rae

AW AW ‘
AI=____L..LIl__. A’= | {1 ,

| Wel—|AWio| | Wl H\ AW,y

fi, T, 0 fp, T, — CTAHAAPTHHC 3HAYEHHS YacCTOT, HAa KOTOPHX TMpO-
BOANTCA CpaBHEHHe COOTBETCTBYIOWHX MHUMHX W, , W, 0 nefcTBHTeNb-

HeX W,y , W, o KOMIIOHEHT BOJIHOBOTO CONMPOTHBJIEHHS B KaXKJOM M3 TpexX

YaCcTOTHBIX AHana3oHoB: 125—500, 500-—2000, 2000—8000 I'u.
[Tockoabky BeJuyuHH W U y B3aUMOCBfi3aHbl, TO BLINQJHEHHE pa-
BeHcTB (16) u (17) mns BOAHOBOro compoTHBJeHHs ofecrneyHBaeT TOU-
HOCTb BBHIYMC/EHHS TOCTOARHOA pacnpocTpaHeHHSs B npefenax KOMYyCTH-
Ay
MO NMOTPeIlHOCTH - (cM. puc, 2).
4.2. HaMepenue uMnegaHca HeOOXOAHMO MNPOBOAHTb B HEKOTOPOM

ONTHMAJABHOM pexuMe, ofecrneudBatollleM YKa3aHHYIO B I.4.] TOYHOCTH
onpejeseHnHs aKyCTHYECKHX IapaMerpoB. BosHHKkaoouipe nNpu H3IMepeHHH
NOrpemHocTH 00yCJOBJIeHnN OTrpaHU4YeHHOH paspemaoniefi CrnocCoOHOCTHIO
npubopa B ob6aacrax JAHO0 CAMLIKOM MaJjoro, Jub0 CJHIIKOM BLICOKOIO
3BYKOIOIVIOLIEHHs HCHuIThiBaeMoro obpasna. Hix MoXxHO CyllecTBEHHO
YMEeHbIINTbh, paboras ¢ oOpasunaMH, K03¢hHIHEHT 3BYKONOTAOIEHHSA KO-
TOPHIX HMEeT HeKOTOpOe cpelHee 3HayeHHe B KAHHOM YACTOTHOM IHan1-
30HEe.,

ITockoJIbKY OJAHO H TO XK€ 3HaueHHe Ko3d¢HuiIHeHTa 3BYKONOIJIO-
BICHHSET MOXeT ObTh HAOCTHFHYTO INpPH PAa3JHYHHX TOJUIMHAX CJ0EB BO-
JOKHHCTHX MAaTepHANOB, OTJIHYAIOUINXCA MO CTPYKType, To BWOOp onTH-
MaJIbHOro peXxuMa H3MePeHHSI CBOAHUTCA K BHOOPY ONTHMAJbLHOR TOJI-
muHel obpasua lonp , CM, B 3aBHCHMOCTH OT YaCTOTH! 3BYKA ¥ HEKOTO-
PHX ¢(H3HUECKHX KOHCTAHT MaTepHaja, XapaKTepH3YIOIIHX €ro CTPYK-
TYpy. K TakHM KOHCTAHTaM OTHOCHTCA OO0BeMHas Macca BOJOKHHCTOIO
MaTepuHana p, Kr/md, muamerp BONOKHA d, MKM, H JJHHA BOJOKHA h, CM,
NpHBENEHHHIe, KaK NMPABHJIO, B TEXHHYECKHX YCJHOBHSX.

4.3. Insn kKaXnoro uyacTOTHOro pauanasoHa 126—500, 500-—2000 =
2000—8000 I'u u3 rpadukos puc. 3, a, 6, 8 onpeaeyadOTCA TPH 3Have-
HYSI ONTHMaJbHON TOMOHMHH 06pasna lonas lons M Ions (MHEIeken 1, 2 w
3 npn lonH KPHBHX Ha pHC. 3, @, 6, 8, COOTBETCTBYIOT NOPSAKOBOMY KO-
Mepy METOJa pacyera aKyCTHUEeCKHX mapaMeTpoB) 1o BedHyuHe Oe3-
pPa3MepHOR CTPYKTYPHOR XapakTepHCTHKH Q, BHUHC/JEHHOfi HA 4acToTax
250, 1000 u 4000 I'm cooTBETCTBEHHO, COrIACHO CJeNyIOIeMYy PaBEHCTBY:

_9 149 |
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raeg = 104 p/py — NpuBeJeHHAA 06'beMHAA Macca, PaBHAY OTHOMIEHHIO
00BEMHBIX MacC MaTepHala H BO3AYyXa;

go= (10g*+0,5¢~! 4~ 0,5k34¢ A2 =Y peanununa, VYHTHIBAIO AN
BAMsiHHE T'HOKOCTH CKeJleTa MarepHada.

HucnoBoli koapduunenT pennuwen kd B pasencrse (18) noaobpan
TaKuM 006pa3oM, uToObl NMPHHAMAaTh 3HageHHe AHaMeTpa BOJOKHA d He-
NOCPEACTBEHHO B MHKPOHAX.

Has ynpomenus pacueroB B npun. 2 aaum CTPYKTYPpHEIE XapakTe-
PHCTHKH HEKOTOPHX OTeUeCTBEHHBX BOJOKHHCTHIX 3BYKONOIVIOL[IOIHX
MaTEpHAJIOB C M3BeCTHHIMH (PM3UKO-TEXHHYECKUMH napaMeTpaMmH p, d u A.

B 32BHCHMOCTH OT 4acTOTHOrO RHana3oHa AJA OIHOO M TOIO JKe Me-
TOA3 norpebyioTcst 06pa3Ubl pasHOM TOJMIMMAH (CM. puc. 3), 2 HMEHHO:
9EM BhIllI€ YACTOTA 3BYKa, TeM TOHbIUe CJAOA MaTepHana.

g}

L. CN lon. CM
2 - 7 ' T
| | L1
5007u < f t?e?ﬁt?faL
' 6 T B
125y < f < 5007u - [

0 SN

g 1 ¥

8 st J

e -—
? 3 I \J‘—"'I' 9 a
5 VR S
1 —

b 7 g Q15 02 23 044505 08 ¢ &
J

p J

|
3
?
O Q6 G8 + 15 2

B 93aCTOTHOM JAHaNa3OHe
a-—125—-— 500 I'm; 6 — 500—2000 Fa; e — 2000—8000 I'y

HenpaBuabuuft Bu6op Tommunm o6pasua ans RAHHOTO YaCTOTHOIO
AHaNa3oHa NPHBOAKT K HENONYCTHMHWM OWHGKAM B 3HAYCHHAX AKYCTH-
YECKHX NapaMerpoB.

4.4. Ilpn wuaMepenun wmnenanca no MeTORy 2 ray6HHa BO3AYRIHQ-

'O TIDOMEXKYTKA MEXKAY C/IOEM H KECTKHM OCHOBAHHEM JOMKHA GOLTh
pUMEPHO paBHOA ToNWKAe o6pasua (L=x/,,).

il



4.5. B o6aacTn SBYKOBHX uacTor muxe 1256 I'm (/<1256 I'm) ontH-
MafbHAas TOMIMHA CJ0S DACCYHTHBACTCS M3 CJeAYIONEro BHPAMNERHH:

250
lon = lon 250 ‘/"‘_f" y CMN, (19)

rae I, osg — TOALIHHA OGpasua Ha vacrore 250 I'um.

4.6. ITocsie onpeleleHHA B COOTBeTCTBHH ¢ N. 4.3 ONTHMaAbHOM
TOJMIHAL 0o0pa3na MaTepHasa ¢ 3aJaHHLMH (PHIHKO-TEXHHUYECKHMH Xa-
pPakTePHCTHKaMu (o0beMHas Macca H JAHaMeTp BOJIOKHA) NpPOBOAATCH
H3MepeHHs HMNedaHCa H pacyeT aKYCTHUYECKHX 1apaMeTpoB COMJACHO 0.
3.5—3.12. 3HaueHHna BOJIHOBOrO CONpPOTHUBJAEHHS, MOJyYeHHbie Ha CTaH-
RAPTHHIX YacTOTax, MNOACTABJAAITCA B BHpaxeHus (16) n (17) aas
Kaxaoro u3 TpPex YacTOTHHX Auanasonon: 125—500, 500—2000, 2000—
8000 TI'u.

Ecan HepaserctBa (16) u (17) He BHINOJHAIOTCA B 3aAaHHOM RacToOT-
HOM JHarasoHe, TO npouneAypul nmn. 3.5—3.12 cireayer npoBecTH NOBTOP-
HO. [Ipn 3TOM a0RycKalOTCH HEKOTOpbie H3MEeHeHHsi ONTHMAaJbHON TOJIHIH-
H oOpasua B npenenax =0,1 lon. PeayabrarThl, nojiydesHble B NMepBOM
H MOCHeRYIOLHX H3MEPeHHAX, YCPEAHAIOTCA H CHOBa NOJIBEPraroTcs npo-
Bepke corJjacHO 0. 4.1. Ecau npoBsepka He naeT NOJOXKHTENAbHBIX Pe3yJb-
TATOB, TO OWHOKY CJjAeAyeT HCKATb B BBLIYHCJICHHH CTPYKTYPHOH Xapak-

TEPHCTHKY BONOKHHCTOTO MarepHana (m. 4.3.).

5. ObIIASS XAPAKTEPHCTHKA METOAOB
ONPEAENEHUA AKYCTHYECKUX NAPAMETPOB

5.1. JIns u3MepeHHs AaKyCTHYECKHX MNapaMeTpPOB BOJOKHHCTHLIX Ma-
TEPHAJIOB C XAOTHUYECKHM pacno/jioXeHHeM BOJOKOH NPHIroAHH BCe TPH

MeTOoAa, NpuBejleHHble B . 2.3.
C TOUKH 3peHHs CJHOXHOCTH pacueTa BCE METOJAH ONpeieseHHs

AKyCTHYECKHX MNMapaMeTPOB pPaBHOLEHHB, MOCKOJbKY CXeMa BhiYHCJACHHUI

OAMHAKOBA BO BCeX Tpex cayuasax (n. 2.2)).
[Ipusegennaa B npuya, 1 nporpamMmma Ne 2 pacuera Ha 3BM BoJHO-

BOrO0 CONPOTHBJEHHS H NOCTOAHHOH pacnpOCTPaHeHHs HCMOAb3YETCH HJA
J060ro MerToja ¢ COOTBETCTBYIOULEN 3aMeHOM ABYX ONEPATOPOB, B KOTO-
PHX BHUHCAAIOTCA BeJHYHHBI vV H |4 COIVIacHO I, 2.4.

5.2. C TOYKH 3peHHUs npOBeAeHHs H3IMepeHHN uMmexaHcoB Z, u Z,
BCEe TPH MeTOJa TaKXke HACHTHUHH apyr apyry. Ciaeayer ykasaTb He-
KOTOpHli€ BTOPOCTENEHHHBIE TeXHHYEeCKHe OTJVIMYHA 3THX MeTtoaoB. Tak,
Merond 1 H3-3a2 6GOJbLLIOrY pacxoJa MaTepHaia MOXKET OKa3aTbCsi He COB-
CeM TNpHeMJEMHM B YACTOTHOM AHanaszode [1256—500 I'nm. 3To ke oTiHO-
CHTCA H K MeTOAY 3, AJ KOTOpOro rpebGyercsi MPHCTABKa 3HAYHTEAbHOIN
AJMHHH B 006J1aCTH HH3KHX YacTOT. B 3THX cayyadAx peKOMeHAYeTCH
noJb3oBaThca MeroAoM 2. B nuanasoHe uacror 500—8000 I'iy zonycTHMO
NPHUMEHATDb Ji060i1 MeToa.

9.3. Metoabl pa3NH4alOTCA JHIIL O 3HAYEHMIO ONTHMAJbLHON TOJ-
IHHB o6pa3sna lon (1. 4.3), koropas Gyaer HanGoabLied Ajs Merona |l
H HaHMeHbllel AJasA Merofa 2. Jdas Beauuud [omy o lona M lons CHpaBes-
JHBO cJjefyouiee cooTHomenHe: Ioni == 1,3, lom=1,8 lons.

[Ipa u3MepeHHAX OAHHM U3 MeETONOB HE CJEAYeT I0JIb30BaThCs
o6pa3LOM TOJIIHHOA, BHIOPAHHOH B COOTBETCTBHH C TPeGOBaHHUSAMH JAPY-
FrOro MeTona, TaK KaxK B 3TOM CJydyae HeH30€xKHbl CYINECTBeRHBE OUIub-

KH B HMIICA4HCE,
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Ilpu npasuabHOM onpeaenaenuu BedMuyHH lgny, lops B lons peaydib-
TaThl, NOAYYEHHHE IJIs1 aKyCTHUECKHX NapaMeTPpOB IO TPeM MeToaaM
pacuera, KaKk OpaBHJ/IO, COBIIAAAIOT B npefenax AONYCTHMOH OTHOCHTE/Ib-
HOH TTOrPELIHOCTH.

6. IPHMEP PACYETA

TpebGyercs onpeneanTb BOJAHOBOe CONPOTHBAeHHEe W H NOCTOSHHYIO
pacapocTpaHeHHsa Yy, l/cM, cynmepronkoro crekaosoiokHa — (TY 21-01-
224-69) ¢ o6veMHOH Maccon p==1b kr/M3, AnamMerpoM BOJIOKHaZ d=—=2 MKM
M AJHHOH BOJOKHA h=8 cM B YacTOTHOM JHAHanasoxne 125—6300 Tu.

6.1. B cootBeTcTBHH c TpebGoBaHusiMu n. 4.3 BHOHPAIOTCH ONTHMANb-
HBe TOJANIHHH 0GpasnoB lon i, lonz ¥ lons IS TPeX METOAOB ONpejesieHHs
aKYCTHYECKHX NMapaMeTpPOB B CJAEAYIOIHX 4YaCTOTHBLIX AHanasoHax: 125—
500, 500—2000 u 2000—6300 I'u. [Ias 3Toro BHIUHCAAIOTCHA CTPYKTypHasA
xapakTepucTHka Q Ha wacrorax 260, 1000 u 4000 ' (cMm. npHa. 2{

B xauecTBe npHMepa NPHBOAHTCA pacuer BeauydHbl ¢ corsacHo pa-
BeHcTBY (18) Ha wacrore f=250 I'n.

Bruncasercs:
1) npuBeaenHas o0beMHAs Macca

f—— i .
q

Po 123
2) BoanoBoe uucao k=183-10 4/ =0,183-0,25=0,045;

1072 o 15 _ o 19

3) BennunHa ) kd = V 0,045.2 = 0,3;

4) peaumunHa ¢y = = (10¢%2 - 0,591 + 0,5 R2d‘h—2)-1 =
= (0,15 4- 4,15)-1 = 0,23;

q -+ o 0,12 -|- 0,23
5) CTPpYKTYpHas XapakTepHCTHKa Q== Va7 03 = LI7.

Takum xKe 006pa30OM pACCYHTHBAIOTCH CTPYKTYPHHE XapaKTePHCTH-

KH Ha uyacrorax 1000 'y (Q=0,58) u 4000 I'ny (Q=0,29).

3ateM 05 Kaxaoro 3naueHus Q u3 rpaduMkoB pHC. 3 onpenensior-
CA TPH ONTHMAaJbHbIE TOMWMHUHH loy 1, long H loms (MHAEKCH COBNAAA3IOT C
NOPAAKOBBIM HOMepOM MeToga) ¢ TouHocThio no 0,1 cMm. Pesynbprathi
pacyera ONTUMAJBHBIX TOJINHH NpuBeleHbl B Tabua. 1.

Tatauna 1

f, ' | Q I Ionll CM Ionzi CM !0n3' CM
250 1,17 7,2 5,0 4
1000 0,58 3,6 2,8 2

4000 0,29 1,8 1,4 1

Naa wacrorw 126 T'm onTHMajdbHHE TONIHMHE BHUHCAAKOTCA 110
pasencrsy (19), u3 xoroporo cieayeT, uTO [omi==10 cM; lon2=8 cM;
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HneHTHYHOCTb METOLOB ONpelelieHHA aKYCTHYECKHX MapaMeTpon
(m. 5.1) nonyckaer nNpPOH3BOJNBLHHA BuI6Op ORHOro u3 Hux. [lostomy
HYXKe NpHBeJeHE pacueThl BeJW4YHH W H y TOJNBKO nmo Merony l.

6.2 B cooTBercTBuu ¢ TpeGoBaHuaMu nn. 3.5—3.7 Heob6xoauMO
NOATOTOBHTh TPH 06pa3ia HCCIeNYyeMOro MaTepHala ¢ M3BECTHOR O0ODbeM-
Hoit Mmaccofi. Tomnuau o6pasnoB BHOHpawWTCA paBHHMH 7.2; 3,6 H
1,8 cm (cM. Taba. 1), a popma H MioIMaAb HX NOBEPXHOCTH COrJIacyloT-
ca ¢ GOopMOii U pazMepaMu IONEPEYHOro ceyeHHs TOH TPyOH HHTepgepo-
metrpa (i 3.1), KoTOpas npHMeHsieTCsd B JAAHHOM YaCTOTHOM JHana3oOHe.

Hsmepeﬂnﬁ UMMNefaHcoB Z; H Zz NPOBORATCA noouepeAHO Ha 00-
pa3lax C TOJUIHHAMH 7,2 ¢cM ¥ 14,4 ¢cM B 4acTOTHOM paHanasoHe 125—
500 Tu; 36 cm u 7,2 cm B ananasone 500-—-2000 I'u; 1,8 cM u 3,6 cM
Ha yvacrorax Bbie 2000 'm. B o6oux cayuasx HMII€IaHC pacCUHTbLIBA-
eTcs corjiacHo m. 3.11 no aBym BeauuuHam: d;, CM, PaBHOH PAaCCTOAHUIO
MEpPBOrO y3Ja CTosiuel BOJHH [0 NMOBEPXHOCTH CNOA MaTépuana, u N —
OTHOMIEHHI0O MAKCHMAJbHOA M MHHHMAJIbHOA AaAMIJIMTYJ 3BYKOBOIO JaB-

JICHHS.
s yBepeHHOCTH B HaAEKHOCTH Pe3yJAbTATOB PEKOMEHAYETCs Npo-

BOJAHTb H3MePEHHs HMMENaHca ABa-TPH pa3a B 4aCTOTHOM Axana3oHe 125—
6300 I'n. ITonyuenune naHHLie yCpeaHSIOTCA.

Kak ynomMmHanoch B n. 4.6, npH nNOBTOPHHX H3MepeHUSAX NONyCKa-
eTcsi M3MeHeHHe ONTHMaabHOA TOJNMHK 00pasuos B mpelenax +0,17,,.

3T0 aABJAsieTcs OCOOEHHO BAJKHHIM AJf1 NPaBRJALHOIO ONpeAesieHUA HMIIE-
N3aHCOB CJIOEB CYNEPTOHKHX BOJIOKHHCTHIX MarepHanoB (d<C3 MKM) B
o6aacTy yacToT HHxe 500 T'u, BeneacTeHe NOAATAHBOCTH CKeJieTa TaKdX
MarepHanos B auanasoHe 125—500 'y mpu npocraToyHo O6OJBINOA TO.I-
IIHHe CJIOsi HaOJMIoONAaeTcsi, KaK NPAaBHJAO, PE30HAHC. DTO fABJeHHEe Xapak-
TepH3yeTcs BO3pacTaHHeM KO3p¢HUHeHTa 3BYKONOTJOIIEHHA 3a CYer
yMeHbllIeHHsT MHHMOM KOMNOHEHTH HMmefnaHca Y no aGCOJIOTHOMY

3Ha4YCHUIO.
Tabauma 2

f, Tu I““' d,, c™ N l Z, d,, cM N Zs
CM

1251 10] 55| 13 0.76—72,9| 55 | 2,5 | 1,66—/ 1,01
-160 | 7,2 | 43,1 | 19,2 |0,54—; 3,02| 44,6 | 2,5 [ 1,24—/ 1,03
200 | 7.2 | 3381 19.2 {0,47—/ 2,72 28,7 { 2,3 | 1,14—/ 0,87
950 | 7.2 | 254 | 8,8 {0,69—/ 2,16 26,3 | 1,85 | 1,4 —/ 0,62
3151 7.2 | 1 0,72—7 1,7 | 24,1 | 1,9 | 1,6 —/ 0,41
400 | 7,2 13,5 3,5/0,79—/ 1,17/ 19,6 | 2,1 | 2,03—/ 0,43
500 | 7,2 | 10.2]| 2.5(0,87—/ 0,88 15,7 | 2,1 | 1,97—/ 0,45
630 | 3,6 | 10.1 | 8,7 (0,68—/ 2,13 8,6 2 |1,06—5 0,72
800 | 3,6 | 6,9| 5,2(0,62—s1,4] 7,7 1,4 |1,19—/ 0,32
1000 | 3.6 | 4,1| 2,60,63—/0,7| 8,2|1,8 |1,7—/0,18
1250 | 3,6 | 2,1 | 1,60,72—/ 0,31 6 |2,I |1,8—/ 0,56
1600 | 3,6 3 | 1,11{t,01—; 0,09 4,2|1,9 |1,47—/ 0,64
20001 3,6 | 4,7| 1,2 1,094 0,19 3,3} 1,7 |1,26—/ 0,57
2500 | 1,8 | 1,8| 2,4[0,78—7 0,74 2,8 | 1,4 |1,32=5 0,15
3150 | 1,8 | 1,6 2,1]0,9 —/0,6| 2,1.|1,5 |1,33—/ 0,33
4000 | 1.8 | 09! 1,608 —-; 0,36/ 1.8/1,5 |1,38—/0,28
5000 | 1,8 1 1,1 1 7011 1.4|1.4 |1,29—/ 0,24
6300 | 1.8 | 1.6 1,2 (1,2 + 01 1.1[1.3 |{1,22—/ 0,19
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B srom ciiyuae TPYRHO onpeReauTb ¢ TpebyeMOi TOUHOCTBIO BeJIH-
yiHH d; 1 N, TaK KaK y3eJ CTOf4ell BOJHH TOJdYyYaeTcsl CAHIMKOM pas-
MBITHM H3-3a 0OJbIIOro norjoleHuss 3Byka. Omubka Npd H3MEPEHHAX
d, ¥ N npuBOJAMT K 3aHH}KEHHLIM 3HAUYE€HUSM BOJIHOBOTQ CONPOTHBJ/IEHHA
Ha Pe30HAHCHOH 4acToTe.

H3MeHenne TOJIMHLL oO6Gpasua B npefenax —40,1/{,, nospoaser

YCTPAaHHTb Pe30HAHC C(JIOS B 3alaHHOH OOJIAaCTH 4acCTOT.

6.3. [eficTBHTeNbHEE R|, Ry H MuuMuie Y, Y5, KOMIOHEHTH HMNEAAH-
coB Z; n Z, BHUHCAAIOTCA CcorynacHo sBoipaxeuusam (14) u (15) na
3/1eKTPOHHO-BHUUCIHTE/IbHOA MalllHHe THna <«Haupu» no mnporpamme
Ne 1 (npna. 1). .

B ta6sn. 2 npHBefeHH BBOJAHHE H pe3y/bTHPyOLiHe AAaHHBIE pacue-
Ta WMIENAaHCOB, YCpelAHeHHbIE MO TPEeM H3IMEpeHHAM Ha CTaHAapPTHHX
qacTOTaX, BHGPAHHHX C HHTEpPBAaJOM B !/y OKTasn B Anana3oHe (25—
6300 I'u.

Beauunnunt Ry, Y, Rg, Ys HCNONB3YIOTCH AJA OnpeAeieHUss BOJIHOBO-
ro conpoTupieHHs W B NOCTOAHHON pacnpoCTpaHeHHs1 Yy B COOTBETCTBHH
¢ TpeGoBanusMu nn. 2.1—2.3. Pe3ayabTaThl BHIYHCIEHUH, NPOBEAEHHHIX
o nporpamMme Ne 2, naHbl B Ta6J. 3.

Tabavnua 3

f Ty | lon' t™ Z, l Ly l w P, 1/cM
|
125 10 10,76—j 2,9 {1,65—j 1,01{2,5 —j 1,34| 0,024 0,05
160 7,2 10,54—j 3,02{1,24—j 1,03/2,3 —j 1,16] 0,03+j 0,08
200 7,2 10,47—j 2,72|1,14—} 0,87[2,21—j 1 0,04+ 0,1
250 7.2 10,69—j 2,16|1,4 —j 0,62/2,08—j 0,94| 0,05+ 0,11
315 7,2 10,72—5 1,7 |1,6 —j 0,41}2,01— 0,89 0,06j 0,13
400 7,2 10,79—; 1,17|2,03—] 0,43|1,95—j 0,91} 0,07+ 0,16
500 7,2 10,87—/ 0,88}1,97—j 0,45(1,8 —j 0,76| 0,08-+j 0,17
630 3,6 [0,68—; 2,13|1,06—j 0,72[1,73—j 0,74| 0,104j 0,19
800 3,6 |0,62—j 1,4 [1,19—j 0,32(1,59—j 0,62| 0,12/ 0,24
1000 3,6 10,63—j 0,7 {1,7 —j 0,18/1,52—j 0,57 0,14+j 0,34
1250 3,6 |(0,72—j 0,31{1,86— 0,56/1,47—j 0,51 0,15-}j 0,42
1600 3,6 |1,01—j 0,09{1,47—j 0,64|1,44—j 0,47 0,2 4 0,5
2000 3,6 |1,09+j 0,19]1,26—j 0,57{1,41—j 0,42| 0,254-j 0,56
2500 1,8 10,78—j 0,74{1,32—f 0,15/1,38— 0,37] 0,344j 0,59
3150 1,8 (0,9 —j 0,6 {1,33—j 0,33|1,33—j 0,42] 0,46} 0,64
4000 1,8 10,8 —j 0,36{1,38—j 0,28(1,27—j 0,34] 0,43+ 0,77
5000 1,8 ] —j 0,1 {1,29— 0,24]1,26—j 0,21} 0,584 0,95
6300 1,8 1,2 45 0,1 |1,22—} 0,19]1,25—7 0,18] 0,6 4/ 1,25

Ha puc. 4 fanu 9aCTOTHHE 32BHCHMOCTH AaKYCTHYECKHX NapaMeTpoB
CYNepTOHKOr0 CTEKJIOBOJIOKHA, TNOCTPOeHHWEe nNo AaHAbM Tabna. 3 B
YacTOTHOM aAuanasoHe 125—2000 I'm. [Ins cpaBHeHHss NyHKTHPHON AH-
HHEH NMOKa3aHHW Te Xe 3HaYeHHA BONHOBOro COMPOTHBJAEHHS, NOJyYeHHBIe
B obaactn uwactoT 125500 I'm npm n3amepenun Ha o6pasue TOJMHHOMN,
PaBHOA NOJOBHHE €€ ONTHMAJbHOA BenuyHHH: [==0,5/,.1=36 cm.

UepenoBanue pe3KHX CKAYKOB H NPOBAJNOB HA NMYHKTHPHOA KDPHBOIX
NPOTHBOPEYNT (HHIHUECKOMY NPEACTABJEHHIO AKYCTHUECKHX NapaMeTposB,

15
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Ta6auna 4

fu ' fs. T l ;—; ‘ | Val | |aw,, || | il [4¥ i) V‘f—:“‘“‘i I ';E'; } ]/"ff—;““'
125 250 1,41 1,34 0,18 | 094 0,16 l 1,18 1,42 1,58
9250 500 1,41 0,94 0,16 0,76 0,13 1,17 1,23 1,59
500 1000 1,41 | 0,76 0,13 | 0,57 0,11 1,13 1,33 1,62
1000 2000 1,41 0,57 0,11 0,42 0,09 1,06 1,36 1,62
2000 4000 [ 4] 0,42 0,09 0,34 0,08 1,07 1,23 [ 62
500 2000 9 0,76 0,13 0,42 0,09 1,61 1,81 2,25
1000 4000 2 0,57 0,11 0,34 0,08 1,58 1,68 2,26




HO KOTOPOMY XApPakTePUCTHKY OGECKOHEUHO NPOTHIKEHHON CPeAb ¢ XaOTH-
YyeCKMM pacnpeleJieHHeM BOJIOKOH JAOJIXKHBI TMJABHO H3MEHATBCH C 4acTo-

TOH, 0 ueM ymoMmuHanock B nm. 1.2—1.3. Takoe pacxoxiaenne oGyc/ioB-
JeHO OWHOKaMH HM3MEpPeHHs, BO3HHUKAOUIMMH I[pPH HeNpaBU/AbHOM BbiOO-
pe TOJMNHHE 00pas3iia.

aj
wo, Wt

Iy =

#
ot
0.6 2

04

1m0 £ Tu

: bt

Puc. 4. HacroTrHbnie 3aBHCHUMOCTH aKyCTHYECKHX NAapaMETpPOB CyNnepTOHKO-
ro CTERJOBOJIOKHA ¢ o0beMHON Maccoft 15 kr/m3

& — BOJIHOBOro CONDOTHBJEHHA; O — NOCTORKHHON pacnpoCTPaHEHHHA

Eean ke wusMepeHusi mpoBOAsTCA Ha o0pasuax ¢ ONTHMAalbHBIMH
TOJMHIMHAMH, YKasaHHbpiMH B Ta6J. 1, TO nOoJdydeHHHEe HaHHHE COOTBET-
CTBYIOT UX OHINYECKOMY CMBICAY U MaTeMaTuyeCKOMy BHAY.

[pn 3TOM BHMOJHAKTCA OXHOBpeMeHHO ycaoBHA (16) u (17), uro
cjaelyeT U3 Pe3yNbTaTOB BBIUHCJEHHIH, NPUBeleHHHX B Tabua. 4 n 5, CoO-
OTBETCTBEHHO.

Tadbauuna H

Bra (%] A%, | llwc ~18%g ]l Vot | Ve TRV
125 1,34 0,18 1,16 1.5 1,52
250 0,94 0,16 0,78 1,08 1,1
500 0,76 0,13 0,63 0,8 0,89

1000 0,57 0,11 0,46 0,52 0,68

2000 0,42 0,09 0,33 0,41 0,51

4000 0,34 0,08 0,26 0,27 0,42

ITo3TOMy MOXHO CYMTaTh, UYTO B YaCTOTHOM JuanasoHe 125—6300
1 axycruueckue pnapaMeTpnl CYNEPTOHKOTO CTEKJ/OBOJIOKHA oOripelesne-
HH B npeRejax TPeOyeMol TOYHOCTH cOTrjaacHO u. 4.1

17



B 3akioueHue B Taba. 6 npoBelieHO CpaBHeHHe NAHHHX, NOJyYeH-
HbIX JJSi BOJIHOBOTO CONPOTHBJEHHUH pasHHIMH METOJaMH, NOATBEPXK-
Aamolilee HASHTHYHOCTDb focneanux (nm, 5.1—5.3).

Taéauya 6

Metox 1 Meroa 2 MeTox 3

250 | 7.2 [2,08—j 0,94] 5,6 [2,2 —j 1,02] 4 |2,17—j 0,84
50| 7.2 |1,8 —j0,76| 5,6 {1,7 —j 0,67 4 [1,73—/ 0,66
1000 3,6 I1.52—j 0,57] 2,8 |1,53—j 0,48 2 |1,48—; 0,56
2000 | 3,6 [1,41—j 0,42| 2,8 |1,36—j 0,45 2 |1,42—j 0,44



TITIPHJIO)KEHHE |

MPOTPAMMBI IJist PACHETA HA 3BM
THNA «<HAUPH» HMIEJAHCA U AKYCTHUECKHX-
NAPAMETPOB

[TPOTPAMMA Ne 1

Pacuer umnenanca Z=R+jY

cHaupus

] BBEIEM PbBA

2 BBIUHMCJIUM JI=8600/P

3 BBIUHUCJ/IUM I'=x(Bb—J)/J1

4 BbIUUC/IUM M=A t 24+1—(A t 2—1) cosT
5 BbIUYCJIUM U=2 A/M

6 BBIUUCJIHM ¥ =(A +2—1) (sin T')/M

7 TIEUATAEM C 2 BHAKAMU Y ¥y

8 UNTHU K 1

HUCITOJTHHM 1
[IOACHEHHKA K MIPOTPAMME M |

1. YCJIOBHbBIE OBO3HAUEHMWS:

P —gacrora 3Byka [, I'u;
B — paccrosinde nepBOro MHHHMYyMAa 3BYKOBOro JaBJieHHS OT RO-

BepXHOCTH 006pa3na di, cM™;
A — OTHOlIEHHe aMIJIHTYJ 3BYKOBOro HaBJEHHS B MakKCHMyMe H

MHHHMYME N= PM&RC/PMHH;
U - peficTBHTEeNbHAS KOMNIOHEeHTa uMnienanca R:
Y — MHUMAfA KOMNOOHeHTa uMnenanca Y.

2. MTPOBEPKA
Ta6apoa 1

Bsoa Buinox
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Hpodorucenue npua. I

[TPOTPAMMA M 2

Pacyer aKkyCTHYC¢CKHX napaMeTpos
no Mmeroay 1

«Haupns

] BBEIEM X Y Y TIO

2 NOINYCTUM L=36 E=0

3 BBIUHUCJIUM H=2xl1IE/34400

4 BBIUUCJ/IUM JI=2UX—2VT—X42+¥12

5 BBIUUC/IUM M=2(4Y +XT—XYVY)

6 BHIUMCJIUM B= vO0,5(N1 4+ v (J1t+ 2--M42)
7 BBIUUCJIUM I'=M/2B

8 BBHIYUCJ/IUM O= vV ({112 + MI2)(V(X 424V 12))
9 BBIUUCJ/IUM Z=0,5 AUCTG (M/J1)—AUCTG (V/X)
10 BBIUUCJIUM U=0 cosZ
11 BBIYUCJIUM C=0 sinZ
12 BHIUUCJIUM BI=C % 2+U1T 2—1
13 BBIUMCJIUM S=(bl+ v (bl4 244 C42))42C
14 BEIYUCJINM P=H/(1+ CS)
15 BBIYUCJIUM A=(1/2L) Ln ((1+P)/(1—P))
16 BHIUHUCJIUM H=H'E
17 ECJIU S>>0 UOTHU K 22
18 BBIYUCJIUM B= (1/L) (x/2—AUYCTG(1/S))"

19 ECJIU B> 11 UATU K 24

20 BCTABUM B=F 087

21 UATHU K 19

22 BBIUMCJIUM B=(1/L) AUCTG S

923 UJATH K 19 -

94 TIEYATAEM C 2 3HAKAMU BT A B
25 UITU K I

HCITOTHHUM 1
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ITpodoascenue npun. 1

MOACHEHHS K NPOTPAMME N 2
1. YCJIOBHBIE OBO3HAYEHHA:

X, V¥ — neficTrBHTeJbHass M MHHMAA KOMIOHEHTH HMIeRaHca Zi;
U T — neficTBHTe/lbHas M MHHMAas KOMIOHEHTH HMMeNaHca Zs;
Il — gyacrora 38yka f, I'n;
L — tonmuna obpasna l,;, cM;

E — ray6una Bo3nyumHoro npoMexytka (otHoc) L, c¢m;

I1-— pOSHOBOE YHCAO AJA BO3AvXa &, 1/cM;
A, B — neficTBHTesIbHA® M MHHMAas KOMIOHEHTH MNOCTOSAHHOA pacmpo-

cTpaHeHus vy, 1/cMm;
B, I’ — pefictBuTeslbHast ¥ MHHMAasi KOMIIOHEHTH BOJIHOBOTO CONpPOTHB-

Jeuua W.

2. IlporpaMMa npHMeHHMa JJs pacyeTa AaKyCTHYECKHX Mmapamer-
pPOB COIVIaCHO MeTOoAaM 2 H 3 NpH COOTBeTCTBYIOULeA 3aMeHe JBYX

onepaTopoB:
5 BHIUHCJ/IUM J1=XU—¥YT+ (T—¥) CTGH

2,
6 BBIYMCJIUM M=XT+4¥+ (X—Y) CTGH } AR METOAS

5 BBIUHUCJ/IUM JI=UX—-YT
6 BBIUMICJIMM M=¥yY - XT

3. MTPOBEPKA-

} IAA MeTOoAa 3.

Taoauuwa 2

Oneparop 2 Bsox Brison

3,6 | 010,63]—0,7 |1,7|—0,18[1000| 1,52 |—0,57[0,14/0,34] 1
2,8 | 4 [0,56/—0,61|1,5| 0,29 [1000] 1,54 [—0,58(0,16[0,46] 2
2 0(0,35]—1,5 1,6/ 1  [1000| 1,57 |—0,65/0,15(0,38( 3
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IHPHJIOKEHHE 2

CTPYKTYPHASI XAPAKTEPUCTHKA
BOJIOKHHCTBIX 3BYKONOTJIOIIAIOUIHX MATEPHAJIOB

CTpYKTYpPHasa Xapax-

3 o % TEPHCTHKA HA WACTO-
Martepuan as E E‘:E Tax, fu:

(TOCT, TY) 5.1 sx | 2.
5E | ET [ 28 | 950 | 1000 | 4000

52 | 2% | S8
XOJCTH  CYNEePTOHKOI'O 1 10 10 | 1,15 l 0,58 | 0,29
6a3aJibTOBOrO BOJOKHA 15 1,7 1 0,85 | 0,42
(PCT YCCP 5013. 76) 20 12,18]1,09 0,54
25 26 1,31 0,65
XoACTE CYnepToHKOro 2 8 10 | 0,780,391 0,19
CTEKJIOBOAOKHA 15 1,16 | 0,68 (0,29
(TY 21-01-224-69) 20 | 1,5/0,75| 0,37
25 1,81 0,91 0,45
[1MUTH  MUHEepanoBaTHbLIE 8 4 75 | 1,36 ] 0,58 | 0,27
Ha CHHTETHYECKOM CBH3Y- 100 1,510,75| 0,36
0l EM 125 | 1.8 91 0,45
(TY 21-24-51-73, 150 | 2 ] 0,5
FOCT 9573—72%) 175 | 2,32 | 1,16 | 0,58
200 8| 1,410,7
CrexagHHoe 6eciuenouynoe | 10 4 100 1,3 0,631 0,31
BOJOKHO 125 | 1,568 | 0,79 { 0,39
(FOCT 10727—73%) 150 | 1,8 91 0,45
Marbl u3 uiTaneJdbHbIXx | 20 2 20 | 0,27 0,08 | 0,04
KanpoHoBuX BoAokOH BT 4C 40 10,420,161 0,08
(TY 17-01-1-74) 60 | 0,570,241 0,12
8 |0,7210,32| 0,16
100 0,91 | 0,44 | 0,22

il
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