HMWNC® TloccTtpos CCCP

[Tocobune

Mo pacyeTy
N NPOEKTUPOBAHUIO
MHOIOC/IOMHbIX
3BYKOMOrAoLWarumnx

cucTem (KOHCTPYKLNIA)
(k CHunN M-12-77)

Mockea 1987


http://www.stroyinf.ru/fire.html

Hayuno-uccnenosaTe bcKMA HHCTHTYT
CTPOHTENLHOH PH3HKHU

(HUUCQ) I'occTpoa CCCP

ITocobue

o pacuyery
M [IPOEKTHPOBAHHIO
MHOTOC/JIOHHEIX

3BYKOMOTJIOIIAIOIIHX
cucreM (KOHCTPYKIIHHA)

(x CHuII II-12-77)

Ymeepaucoeno
npuxasom HHHC® Toccmpon CCCP
om 24 cenmabpn 1985e, Ne39-u

Mocksa Crponnsaar 1987



YAK 691.419.001.24:699-844

PexoMennoBaHO K H3AaHM Hayuno-rexHhueckHM coseroMm HHWCOD
Tocerpos  CCCP.

IMocobue no pacyeTy H NPOEKTHPOBAHHIO MHOTOCJOHHHX 3BYKO-
norsowaniux cucrem (komcrpykumit) (x CHuIl 11-12-77)/ HUUC®. —
M.: Crpoimsnar, 1987. 32 c.

HsnoxenH MeTOXH pacuera HMIEAAHCAa H KOI(DQPHIHEHTa 3BYKO-
NOTVIOINCHHS OJHOCJOMHHX M MHOTOCNOHHEIX pe3OHaTOPOB, a4 TaKmxe
CHCTEMH II0CJIENOBATEJIBHO CBSA3AHHBIX pPE30OHATOPOB; IPHBEIAECHHK HOMO-
rpaMMH AJs ONpeXejeHAS IapaMeTpoOB pe3oHaTopa, obecnednBalOmUX
Pe3CHAHCHOE HOTJOMIeHHe SBYKa NPH 3ajaHHOA wHacToTe.

JAns HHXEHePHO-TeXHHYECKHX PpAGOTHHKOB HayUHO-HCCAEAOBATENb-
CKHX H TPOeKTHHX OpraHH3aLHil.
Ta6a. 8, ua. 14.

3202000000—692
W HHcrpyKkr.-HOpMAT., 1 BHN, — 78 — 87

© Crpoiinapar, 1987



MPEAUCHROBHE

PaspaGoTka H BHefpeHHe HOBHX S3BYKOIOIVIOIIAIONIHX KOHCTPYKUHI,
ofecneunBalomux adheKTHBHOe CHHXKEHHE 3ByKa [0pPH MHHHMAJIbHOM
pacxofie nedUUMTHHX AKYCTHUECKHX MATEpHAJOB, AJS YJIyUUIeHHMS YC-
JIOBHH TpyZa pabouHX H cuayXaulux NpHoGpeTaer 0coGeHHO GoJbiroe
3HaueHHe.

ITocToAHHHI pOCT MOWHOCTH M raGapHTOB IPOMHULIEHHHX YCTaHO-
BOK OpPHBOJMT K 3HAUHTEJBHOMY YBEJHUEHHIO ypOBHell IPOH3BOACTBEH-
HHX LIyMOB, B YaCTHOCTH B 00JacTH HH3KHX dacToT (Menee 500 I'm), B
XOTOPOH, KaK H3BecTHO, OOHYHHE 3BYKOMOIVIOINAIOUHEe KOHCTPYKIHH Ma-
o3 pexTHBHN. JInd CHUXEHUS YPOBHE INIPOHM3BOACTBEHHOIO WIyMa B
HH3KOYACTOTHOM [HaNasoHe Ieaecoof6pasHo NPHMEHSITh pe30HAHCHHEe
fIOFIOTHTENH 3BYKa, OIHCaHHe KOTODHX XaHO B Hacrosmem I[locobun,

MiHoroc/10fiHEe pe30HAaHCHBE CHCTEMB, HACTPOEHHHE HAa CEJEKTHBHOE
TIOTJIONIeHHEe 3BYKOBOH SHEPTHHM B Y3KOH HACTOTHOH mOJOCe, MOryT GHTh
HCIOJb30BAHH TaKxe B IVIYIIHTENAX MyMa BeHTH/SAUHOHHBIX YCTaHOBOK
HapsNy C IIHPOKONOJOCHHMH 3BYKOIOIVIOIIAIOIMIHME KOHCTpPYKLHSAMH.

MocoGue paspaGorano HUHMC® Tocerpos CCCP (kamA. TeXH. HAYK
H. H. Bopomnnna).



1. PE3OHAHCHBIA MNMOTJOTHTEI/Ib 3BYKA.
AKYCTHYECKHE XAPAKTEPUCTHKH

1.1. Pe3oHaHCHH NOTNOTHTENL 3BYKAa, HJAH pe30HATOP, NMpeAcTapifd-
eT co6ofi XecTKAfi 3KpaH, nepPopHPOBaHAHE OTBepcTHAMH (pHC. 1, 4@)
® PacnoJIOXKCHHHA Ha HeKOTOPOM PacCTOSIHAH OT orpaxaemus (pme. 1, 6).

B kauecrBe nepOpHPOBAHHOIO SKPAHA MOryT OHTb HCHOJB30BaHH
aJIOMHHUEBHIE JIHCTH, THICOBHE, JApeBEeCHO-BOJOKHHCTHe H acGecroie-
MEHTHHE NJUTH, a TaKxe ADyrde MarepuanH, obiajalomue XOCTaTOw-
HOH XECTKOCTRIO.

Jlucr nepdopupyor pasnomepro. OTBepCTHS MOryT GHTb pasnMuHOR
¢opMH: Kpyrinle, KBaApaTHHeE, NPAMOYroJbHHE, menepne. Yalme BCEro
OpHMEHSAIOT 3KpaHH € KPYrJabIMH OTBEPCTHAMH, PpaACHOJOXKEHHHMH B
KBanpaTHOll suefirke (cM. puc. 1, a).

Hamuune neperopofox B BO3AYWHON NOJOCTH KOHCTPYKUMH  (CM,
puc. 1, 6) Mexny pe3OHAHCHHMH suefikaMu He fBASETC 0GA3aTENbs
HEIM, HO B OTJEJNBHHX CNYyYasx CHOCOOCTBYET MOBHIIEHHIO MexanHde-
CKOH NPOYHOCTH CHCTEMH H YCTPaHEHHIO HeXeJaTeJbHHX COGCTBEHHHX
Konie6anuit epGOPHPOBAHHOrO SKPaHA, 3aBHCAIMX OT o6uiedl MIOMAZH
JICTA.

AXTHBHbIE TIOTePH 3BYKOBOH 3HEPIHH B PE30HATOPE PEAaJH3YIOT pas-
MelienteM BOAM3M OTBEPCTHH SKpafda CTEKJIOTKAHH MJH TOHKOTO BOMIO-
Ka.

B03MOXKHH H JpyrHe BapHAaHTH DPE3OHAHCHOTO MOIVIOTHTENA, B KO-
TOPOM BO3AYUIHAs TOJOCTh MOJHOCTBIO HJIM JACTHUHO 3aNOJHEHA BOJOK-
HACTHIM  3BYKONOTVIOWIAIOIIHM MaTepHasoM, KakK IOKa3aHO Ha pHC,
1, 8 o

K mnapamerpaM, xapakTepHsyoLIM KOHCTPYKTHBHHE oOcoBenHocTs,
orHoesiTest: I, — ToAwmMHA skpama, cM; D, -~ momepeunmii  pasmep
OTBEPCTHH, CM; S0 — IOIaAb oTBepcTHs, cM% b, — mar nepdo-
pauHd, paBHHE DAcCTOAHHIO MeXAy OTBEPCTHAMH; S — mJoOWajL eRH-
HHUHOM svefiKH, cM?, Ha KOTOpPOH pacnoJaraercsi OAHO OTBEDCTHE;
My ~— Kosbdunuer mepdopansn skpaHa, pABHHA OTHOLICHHIO JIIOMA-
el OTBEPCTHS M eNHHHUHOA suefixd, L - ray6una Bosaywsofi noso-
crtd, c¢M; !, — TONUHHA CNOS BOJOKHHCTOrO MaTepHasa, pasMelleH-
HOTO B HOJIOCTH, CM.

Beamuunu [, L, D,, b
TpeGOBaHHAM:

5 AOJNXHH YAOBJECTBOPATD CJACAYIOIIHM

L L L<lpl4; Do<hpl 4 by <Mp/4;

rae A, — AJHEA 3BYKOBOR BOIHH Ha 9JacToTe pesoHaHca f. cucre-
MH.
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Puc. 1. OnHochofHBE pesonarep

G — BHJ CHepeAH; O — BUR B paspese; # — TO XKe, C 3aNOJAHEHHEM BO3RYIIHON
MOJNOCTH BOACKHHCTHIM MaTepHaJIOM; & — TO e, ¢ WACTHYHHIM 3aNoJHEHHeM KO-
JIOCTH MaTepHaioM; I — neppopHpDOBAHHEIl 5KpaH; 2 — A#aMeTD OTBEPCTHS
Dy oM; 3 — ronuimHa 3Kpana I, cM; 4 cTOpOH& Auefir¥ by, cM; § — rayOmna

BospyirHOf mosoctH L, cM; 6 — TKaHb, 7 — BOJIOKHHCTHII MaTeDHAA; & =
neperopojKa

1.2, 3sykonorsomaromye CBOACTBA PE30HATOPA XapaKTEepH3YIOT axy-
CTHHECKHM HMIEJAHCOM Z, H KO3(QQHIHEHTOM 3BYKOIOIJIOIIEHHA a,
AKycTHYECKHA HMIe[aHC ONpPEAeJsIOT KaK OTHOWEHHE SBYKOBOIC
JAAaBJeHHS K [POH3BCNEHHIO JIHHEHHOR KONeGATENbHON CKOPOCTH YACTHI;
Cpelll Ha IJIOM@jAb NOBEPXHOCTH, HODMAJbHOA K HAaNpaBJEHHIO pac-
IIPOCTpaHEHHs IJIOCKOR 3BYKOBOH BOJHEL. B nmpakTHuecKHX pacueTax Hc-
nosp3yror  Ge3pa3MepHHEIi  HMIeJaHC Zp, BHpPAXEHHHA B JOJIX
BOJHOBOTO CONpOTHBJEHHSI BO3AyXa P, Co » TAe Po — MJOTHOCTH

Bo3ayxa, r/cM3 c, - CKOPOCTb 3BYKa B BO3LyXe, cM/e.
B ofmeM cnygae mmmenanc sBjsercs KOMIVIEKCHOR BeJHYHHOMA, 3a-
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sucameft or yraa magenHsa @ 3BYKOBOR BOJHH Ha KOHCTPYKIHIO corJiac-
HO CJCAYIOUIHM BLIpaXKeHHSIM:

mpu © =0° Z,=Rp+jYp: 0y
mpu 0£0° 28 = (R,+ jY,) cos ), @
TAC Rp H Yp _— ueﬁcmmenbnax H MHHMasga KOMIIOHEHTH HUMIe-

fauca Z, TPH HOPMAJBHOM TNaJeHHH 3BYKOBOA BOJHHL

Koadpruuenr sBykonorsomenns @, DABHHI OTHOMICHHIO mO-
TAOLICHHON SBYKOBOH SHepPrMM K najaioilel,, MoxKeT OHTL BHUMC/AEH NO
H3BECTHOMY 3HAUEHHIO MMIELAHCA COrJNAacHO (OPMYJaM:

mpu §=0" ay= 4 R, /[(Ry+ 1)* + Y% I; 3
npu 0+ 0°al= 4 Rycos B /[(R, cos 0-+1)2+ Y%, cos? 6].  (4)

B nmud¢dyssom none momellenus, B KOTOPOM BCe YIVIHL NajgeHusi
PABHOBEPOSTHBI, a pacnpejeseHre I[JJOTHOCTH 3BYKOBOH DHEPrH# sBAS-
£TCS PABHOMEDHLIM IO BceMy o0beMy, aKyCTHUecKHe CBOficTBa pe3o-
HAHCHOTO 3BYKOMOTJIOTHTEIst XapaKTepH3YIOT CTATHCTHYECKHM K03(p¢H-

ILUEHTOM 3BYKONIOTVIOLIEHHA @, , ompefenseMbm mo ¢dopumyie IIsprca
- 90 ]
ap=§) % sip 0 0=0,174 [(xo+ %)/2+ X10 4. + Xgol, ()

cae Xg =ag sinfd 6 soumcasior npu 0 =0°, 10°..., 90° ¢ ucrmoJp-
30BaHMeM BHpaxkenHs (4).

Axycrvuuecknfi MMnefaHc ¥ XO3(@QUIUMEHT 3BYKONOIOMEHHA Ppe3o-
#aTopa #ABJAIOTCA B OOLIEM BHJEe AOCTATOYHO CJIOMKHBIMH (QYHKUUAMH
4acTOTH 3BYKa. B oTymuMe ot ApYyrHx NOMNVIOMAKOIMHX KOHCTPYKIHA (B
YACTHOCTH, IMHPOKONOJIOCHBIX) YAaCTOTHAA 3aBHCHMOCTb KO3(pPHIHEeHTa
3BYKONOIJIOUICHHS] DPE30HAHCHOH CHCTEMH HMeeT 4YeTKO BHpaxKeHHHH
MAaKCHMYM Ha DEe30HaHCHOH uacToTe fp, onpejesieMOil H3 yDaBHEHUS

Yp=0 ()

Makcumanpnoe 3HaueHHe KOS(OHUIHEHTA 3BYKONOIVIOLIEHHS BBIYHC-
aniot no dopmysam:

npu 6 = 0° dpmax = 4 Ry/ (Rp+ )% @
npu 6+ 0° a%max = 4R, cos b/ (Rp cos § + 1) t))

Axycrudeckyio 3(p(eKTHBHOCTD PE30HAHCHOTO NOIJIOTHTeNs Xapak-



TEPH3YIOT  TaKXe HIUPHHOM  DE3OHAHCHON  KPHBOR  NOTAOmMEBHA
Af=fp—], rhe [, B [, — UYACTOTH, B KOTOPHX BeJHYHHA a
PaBHA MONOBHHe MAKCHMAaJIbHOTO 3HaU€HH® KO3((}HIHEHTa 3BYKOIOrAO-
wenna ( a, =0,5 @5 max):

C yveTOM UYaCTOTHHX 34BHCHMOCTell JefiCTBHTeJLHOA M MHEMOMR
KOMIOHEHT HMMefanca Z BelHIHHY fy (amu f;) onpemensior co-
TJIACHO YPaBHEHHIO

(Rp(f2) + DY 2 (F1) = [ 2R, (F) (Ry (Fp)} (Rp(fp)+1)% )

B pasn. 2—4 nacrosmero [TocoGust mpefcTasiieHH METOAH pacue-
Ta PE30HATOPOB Da3JHUYHHX THNOB (POPMYJH INpPHBEAEHH TOJALKO ISt
Ciyyasi HOPMaJbHOIO TIafieHHS! 3BYKOBOH BOJIHH Ha cHcteMy. IlpH neob-
XORHMOCTH MOTYT OHTb BHYHCJEHH H YIJIOBHE 3aBHCHMOCTH BEJHYAH
Zp H a,C HCNIONb30BAHHEM BboIpaxkenHit (2) H (4) COOTBETCTBEHHO.

2. PACYET HMIIEJAHCA U KO3®dHHUHEHTA
3BYKONOTJOIWEHHA OAHOCIOWNHOIo PE3OHATOPA

2.1, AxycTHueCKMii HMIEfaHC Z H KO03(pPHUHEHT 3BYKOHOIJIOIXEHHS
@, ONHOCKORHOTO pe30HaTOpa C ommM nepdopHpOBaHHEM 3KPaHOM
ONpefensioT N0 3aJaHHHM YHCJACHHHM 3HAUYEHHAM KOHCTPYKTHBHHX mna-
PaMeTpoOB ls » Dy, 7, , L, nepeuncrennnx B n. 1.1.

Kpome Toro, mesnuunbnt Z p H @, 3ABHCHT OT aKyCTHUYECKHX Xa-
PAKTEPHCTHK 3BYKOIOIJIOLIAIOUIEro MaTepHana (TKAHH, BOJOKHHCTOFQ
MOTJIOTHTENSI) H cnocoba pasMelleHHs TAKOBOIO B BO3AYMIHOM IOJIOCTH
pesoyaropa (cM. pHe. 1 6—2), a TakXKe OT WacCTOTH 3BYKa.

EciH B KOHCTPYKUHH  OAHOC/NOMHOrQ pe3oHaTopa  HCHOJBL3YIOT
CTEKJSHHYIO TKaup (cM. pHe. 1, 6), TO YACTOTHYIO 3aBHCHMOCTL AEHCT-
BHTEJbHON KOMIOHEHTHI HMIeJ2HCa pPAacCUHTHIBAIOT COTAACHO CAEAYI0-
IIEMY BHIPaXKeHHIO:

Rp=~" R1+R2, (10)
rre Ri=Va(1+0%) (ctg L)1 + — ) (1+ 201,

Ry="Fkmo Vol + 20)/py (1+ 209

0 — Ge3pasMepHOe CONPOTHBJIEHHE NPOAYBAHHIO TKaHH, BHPa)XCHHOE B
JOAAX BOJHOBOIO CONPOTHBJEHHS BO3JYyXa PoCo; M -— INOBEPXHOCT-
Has Macca, rfcm?; k=2xf/c, — BoaHOBoe UYHCNO B BO3Ayxe, 1/cm;

} — uactora 3Byka, I'nm.
B cootpercTBHH C TpeGoBaHUSIMH «PeKOMEHAanHA 1o pacuery H

7



NPOEKTHPOBAHNIO 3BYKOMOTVIOMANMKX 0o6inuoBok» (M.: Crpoiidsgar,
1984) comporHBJeHHe NPOAYBAHMIO TKAHE!l MOJOTHIHOrO IJETEHHS pac-
CYHTHIBAIOT N0 3MMIHpPHUYECKOR dopmy.e

0 = (m N 10™YpoV &, Tr?, amn
rAe [ . — TOMIMHA TKaHH, cM; N — uncno muTeit ma 1 cM, paBHoe

cpeaHeMy apH(MeTHUECKOMY H3 KOMHMYECTBA HHTEN [0 OCHOBe H NO
YTRY; 4, — IUHDHHA HHTH, CM.

®u3uKO-TeXHUYECKHe NADAMETPH CTEKISNHHEX TKAHER W HEKOTODHX
APYTHX BalHTHBEIX NOKPHTHI OTEYECTBEHHOrO NPOH3BOACTBA NPUBEAEHH
B npHa. 1.

MuuMy0 KOMIOREHTY Yp HMIENaHCa pEe3OHAHCHOH KOHCTPYKIHMH
PACCUHTHIBAIOT COIVIACHO CJACAYIOUMIEMY BHIpazKeHHIO:

Yp= ys + Yn + Y2; (12)
Y,=0,2 .+ V 2Yy);

rie Yi=kmaV o (14+2V s )2/p, (14262)2;

Y, =—clqklL — nMnmeRrasc  BosaymHOA mojocTH; Y, — HHep-
UHOHHBII HMIeAanc NepdopPHPOBAHHOTO SKPAHA, HJS BHUHC/IEHHS KOTO-
pPOTO HCHOAL3YIOT PABSHCTBO

Ys=Fk(ls+ 2 /. (13)

rae & — Konlesas NONpaBKa K TOJIUMHe YKpana lg » CM, BBELEHHAS
AJs YCNOBHOTO 0CO3HAYEHHS NPOTSIKEHHOCTH GJHMKdero [ods OTBep-
CTHsl, BOSHHKAIOUIETQ 3a CYET HADYWIEHHs IJIOCKOrO TeueHHs BOJIH3H
nperpajel.

Jlnst kpyribix OTBEPCTHA jAHAaMeTpoM D, , PACIONONKEHHEIX B KBaj-
paTHHX fAYefikax ¢ kO3Q¢HLHeHTOM meppopauHdH T, KOHLeBas MNo-
TpaBKa MOXeT ObITh BHIUHC/IEHA No ¢dopMmydae.

3= 0,395Do(1—1,47V 15 + 0,47757 7). (14)

B npua. 2 npusefeHs (OpMyJH ISl pacieTa KOHUEBHX HONPABOK
OTBepCTH# pa3imyuofi GOpMLI, B TOM YHC/IE H IIEJeBHIX.

®opmyasl (10) u (12) crnpaBefJHBH NpH YCAOBHH HEMJIOTHOrO KOH-
TAKTa TKAHH H nephOpHPOBAaHHOrO KpaHa, KOrda MeXJy HHMH uMeeT-
ca 3a30p raybunoit 0,25 8 < [ <05 § em.

EcjH TKaHb BINIOTHYIO NPHMHIKAET K 3KPaHy, T. €. OCYWECTBJAfETCH
naotHHA Koutakr ([TK), TO AefCTBHTENBHYIC U MHHMMYI0 KOMIOHEHTH
HMIIeJaHCA pe30HATOpa BBRIYHC/SAIOT M3 COOTBETCTBYIOLIHX paBeHCTB:

R;K-: Rp+ ARP: Y;K= Yp +AYPD



rie ARP=0,50Y3; AYp=0,loY9.

KoaddHuHeHT 3BYKONOIJIOMICHHS PE30HATOpA DPAacCUHTHBAIOT (0-
raacio eeipaxendio (3) c¢ yueroM pasencrs (10) n (12), a Takxke yc-
JIOBHSA NMpHJECraHusa TKaHH K IKpaHy.

Jsis ROCTHXXEHHS HNOCTATOYHO BHICOKOro 3HaueHns (0,9—1) max-
CHMaJIbHOTO KO3((HIHEHTa 3BYKONOIVIOIIEHHS Ha PE3OHAHCHON HacToTe
NefiCTBHTENbHAsT KOMNOHEHTAa MMNEA2HCAa JOoJNXKHA OWThb BH6pana cOr-
JlacHO TpeGOBaHHIO, MOJyueHHOMY H3 paBeHcTB (7) u (8):

0,6 <Rp(fp)<2. (15)

Pezonancuyio uactoTy ompejensior H3 ypaBHeuus (6), npeoGpa-
30BAaHHOTO ¢ yueroM Bhipaxkennft (12) u (13):

—cigkpL+Y o+ ky(ls 28) /5= 0, (16)

rae kp =2 fp/co ~— pe3s0HaHCHOe BOJHOBOE YHCJO, 1/cM.

B ofwem cayuae ypasuenne (16) sBaseTCs TPAHCHEHACHTHHM M
peuraercs rpagHYecKHM CIOCOGOM.

Ecniu B ypaHemun (16) spequunna Y , paBHa Hymo, a
ctg k L=l/ka, TO  PE30HAHCHYI0  YacToTy fp H 3HauYeHHN
YacToT [, f;, ONPERENSIOIHX IUAPHHY KPHBOH DE3OHAHCHOrO MOIVIO-
LicHHS COIVIACHO paBeHcTBY (9), paccudThBalOT 0o GoOpMyaaM COOT-
BETCTBEHHO:

fo=coy/ s 125/ L(1425 ) 5 (17)
kg Lo+ 2 0)/15F kpy L(Rp+1)—1=0. (18)

IMpu sTOM Beanunny Rp B ypaBHennu (18) npHOIHIKEHHO NpH-
PaBHHBAIOT CONPOTHBJIEHHIO HPOAYBAHHS TKAHH.

Bupaxenus (17), (18) cnpaseanuBm And pe3oHartopa c riyOHHOM
Bo3ayuHofi moJoctH L < 0,4/klJ B 9aciO0THOM AHanasoHe Huxe 500 Tu
IpH HCHOJMb30BAHHU JIETKHX CTEKJASHHBIX TKAHEH HAH APYrHX SaUIUTHHIX
NOKPHTHA, (U3HKO-TEXHHYECKHE NAapaMETPH KOTODHX YHOBJETBOPSKOT
CHeAYIOMEMY YCJOBHIO:

m o/(1+0) po<0,1/k,. (19)
Tak, cornacHo Belpaxentio (19), ansa fp = 400 T roBepXHOCTHAA

Macca HoskHAa OHTb Menee 0,0075 r/cM?, a conpoTHBJEHHe NpOAYBa-
unio ~— MeHee 0,3. TakuM TpeGoBaHHAM YAOBJETBODAIOT NapaMeTPH
M ¥ ¢ 3aUIHTHHIX NOKPHTHA M TKAaHel, nepegHcJeHHBIX B npHa, .

Hast Gonee Maccupubix NOXpuTHR mpw m>0,0075 » ¢>>0,3 peso-
HaHCHYIO 9acTOTY CHCTEMH! OTpefeadioT H3 ypasuends (16) rpadmue-
CKHM cnmocoGoM, Kak II0Ka3aHo B npHMepe 1.



Npumep 1. TpeOGyerca paccudrTath B YACTOTHOM AHANA30He
100 —1000 I'x mmnenanc Zp, k03¢ HUHEHT 3BYKONOIJIOUIEHHs «
Pe30HAHCHYIO YacTOTy fp H IHpHHY A [ pe3oHaHCHOA KPHBOR MOIVIO-
WeHdd NpH HOPMAJBHOM NAJCHHH 3BYKOBOH BOJHH Ha ORHOCHORHEHK
pe3oHartop ¢ rayGueoi mojoctH L =6 cM H ¢ napaMerpaMH mnepdo-
paposanHoro skpana: Dy =3 cM; I, =05cM; 7, =0,085. Buyrpn
pe3onaropa ¢ HeGOJbLIIKM 3a30pOM OT SKpaHA pa3MelieHa CTEKJAHHAR
tkanb Mapki 33-100 — I'OCT 19907 (ra6a. npua. 1) ¢ comporusJe-
HHeM npoxyBaHus ¢ = 0,62 u noBepxHoCTHOH Maccoit m = 0,0108 r/cm?,

Pacuer nposogsT na uacrote 300 I'm.

BHUHC/IAOT:  COMJIAaCHO BHIpaXXeHHIO (14) KOHLEBYI0 IONDAaBKY
6=1,2 (1—0,43+0,11) = 0,7 cm; poanoBoe uncao k= 0,055; coraacuo
paBeHcTBy (13), unepuMonmbifi uMneaanc skpana Y, = 1,23; peauunny
kL=033; uMnenanc BO3AYHMIHOH TOJOCTH Y =—ciqg kL =—305;
cornacHo BoipaxenusaM (10) u (12), HefiCTBHTEJBHYIO KOMIIOHEHTY
HMOeAaHca Rp =R;+Ry=0,374+0,16=053 u MHHMYI0O KOMIOHEHTY
YP=Y3+YH + ¥ 5=1,23—-3,05+0,3=—1,52, a raxxe ko3ddHIHEHT
3BYKOTOIJIOMIeHHS o =0,45, coryacHo paBeHcTBY (3).

PesysbraThl pacuera uMIejaHca M Ko3(p@HIHEHTa 3BYKOIOIJOILe-
HMS HA JPYCHX 4acToTax B jguana3one 100—1000 T'u mpHBedeH B
tabn. 1 H ppeacrassiensl rpaduueckd Ha puc. 2, a, 6.

Tabnuna 1

o o

[ = Y +Y,

el Sl E e || ™ o™
100, —9,15/0,16] 1,43/ 0,05/ 0,16, 0,14| 0,41} —9 1,48 —8,59‘0,07
200|-—-4,510,32{0,62/0,1 |0,33]0,23|0,82| —4,27/0,72| —3,45/0,2
300| —3,05/0,48| 0,37/ 0,16 0,49;0,3 | 1,23 —2,75/ 0,53 —1,52/0,45
400(—2,13(0,64| 0,24/ 0,21/ 0,66| 0,36 1,64| —1,77/ 0,45\ —0,13/ 0,86
500 —1,64/0,8 |0,16] 0,26} 0,82 0,42/ 2,05 —1,22! 0,42, 0,83/0,62
600 —1,29/0,96}0,12{ 0,32} 0,98/ 0,48 2,46! —0 81| 0,44 1,65/0,36
800| —0,83| 1,28/ 0,06|0,42( 1,31/ 0,58! 3,26/ —0,25{ 0,48 3 0,17
10003 —0,51{ 1,6 | 0,03 0,53 1,64|0,68| 4,1 0,17, 0,55 4,27/0,11

Pesonanchuyio uacrory f p =410 Tu ompengensaior u3 rpaduka Ha
pHC. 2, @ B TOYAe MepeceucHuss (YHKIHH ch ocepl0 afcuuce, T. e. NpH

Yp =0.

TIyHKTHDHEIMH JIMHHSMHM HA PHC 2 IOKa3aHbl BEJHYHHKE Rp=a,
VY =Y,+Y, u xosdduurent 3myKomornomeHks, PACCHHTAHHBIN NO
Qopmyse (3) npu yciosum Y ,=0 H3 cpaBueHHS KPHBHX CJEAYeT,
4TO MpeHeOpexeHHe YACTOTHOM 3aBHCHMOCTBIO HMMIEJAHCA TKAHH HPU
PACHONOMEHHH €¢ HA OTHOCE OT IKECTKOrO OCHOBAHHA, NpeicTaBaeHHOMl

10
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Pac. 2, YactoTHbIe 38aBHCHUMOCTH HMNEAAHCA Rp, Yp(a) H xooddruMenra Iny~
KONOrAomeRus ap (6) oanocnoliHOrO pe3aoHaTopa ¢ TkaHbio 33-100

1 — paccuuraumrnle no dopmynam (10), (12) m (3); 2— 1o Xe, npm Rp—.=0n
* Yp=‘Y3+Yn

BHpaxenuamMu (10) u (12), MoxXer nNpHBECTH K 3HAYHTEJbHEIM NOTPRIN-
HOCTHM NPH BBHIYHCJACHHH KOS((QHUHEHTa 3BYKONOIJIOUIEHHS, a TaKmKe
pesoHaHcRoi uacroThl. Tak, B pacCMarpHBaeMOM BapHaHTe KOHCTPYKIHR
PacXox/ieHHe MeXLy SHAueHHSMH [, , MONYUCHHHMH NO JABYM YKa3aH-
HHIM Bhe MerogaM, cocrasiaser 50 I'm. Ilpu Hcmosb3opaHHH B peso-
Hatopax 6osiee MAacCHBHHIX TKaHeil CiieAyeT OXHJAaTb, YTO 3TO PACXOM-
neHHe Oyler elile GoJsiee 3aMETHBIM,

2.2, [Ipn HaKJOHHOM HAMICHUH 3BYKOBOH BOJIHH KO3((pHuHEHT 3BY-
KONOTJIOIIENHS] PE3OHAHCHOH CHCTEMH BHYHCAAIOT 1o dopmyaam (2),
(4), (B) cooTBeTcTBEHHO ¢ YYeTOM HEKOTOPHX oOcoGeHHOCTER pacvera
YIJIOBOH 3aBHCHMOCTH MMIIEldHCa BO3AYIUHOH MOJOCTH C NEPEropoAaKaMm
H 6e3 TakOBHIX, NPELCTABJEHHON B HpHJ. 3.

B npusa. 4 u3noxken MeTOA pacyera WMIedanca H kosddHuHenTa
BBYKOMONJIOMEHHS OJHOCJOHHOI'C PE30HATOpa, BO3JYUIHAS MNOJNOCTb KO-
TOPOr'Q 3aMOJIHEHA BOJOKHHUCTEIM MAaTepHAJIOM.

Buifop napamerpor pe3onatopa, ofecneuHBalOMX 3aJAHHYI0 4a-
CTOTY pe3oHaHca

2.3. B ofueM cryyae ompelenenHe napameTpoB pesonatopa D
Mg » I, ¥ L OCHOBamo ma peuleHHd ypaBHenHst (16) npH 3ajaHHOM
3HAYEHHH DPE3OHAHCHOMA uaCTOTH fp . Kak mnokasano B m 2.1, nas pe-
30HaTOPOB C JIErKOH TKaHbIO NpPH ycaoBuH kL <0,4 napaMerpm MOTYyT
OHTh onpexenensl H3 pasexctBa (17), pemenHe koTOoporo ABJagercA
MHOTO3HAuHHIM, T. €. 3aJlaHHOe 3Hadyenue [ jgocTHraerca npH pas3iny-
HBIX couetanusx pemwunn D, 7, I,, L. Omwaxko mpH MpOEKTHPOBE-

11



PHc. 3. YacToTHAs 3aBH-
CHMOCTh MHHMOM KOMa
NOHeRTH Y——-—Yn —Y; HEM-
nexaHca ORHOCJAOHHOrO
pe3oHaTOpa C TKAHBIO
93-100, paccunTannas
NpH PasaIHYHBIX SHAYe-

HHSX TrJAyGHHBI BCBAYMI=

HOR NMOAOCTH

100 150 200 250 300 350 400 450

HHHM ONHOCJIOMHHX pPe30OHAHCHHX INOIJOTHTENeH MpPHXOAMTCS YYHTHBATDH
Tpe0OBaHHs NMpPaKTHKK K NapaMeTpaM KOHCTPYKuHMH. B nepsyio ouepenan
9TO OTHOCHTCA K IyyOHHE BO3JAYIIHO MOJOCTH, KOTOpas, KaK NPaBHJIO,
onpejiesieHa KOHCTPYKTHBHO. Tak, B NOMeNIEHHSIX ¢ HHSKHMH HOTOJKa-
MH HJH B TJYWHTENSIX IIyMa BEHTHJIANHOHHHX YCTaHOBOK BeJHUHHA L
pomxkna OGHTh BHOGpaHAa uH3 ycaoBus L << 20 oM.

Tomuuna I, nephOpHPOBAHHOrO 3KpaHa SBJAETCA TAKKe HM3BECT-
HO# BeAHUMHOM.

Hpu fp< 500 'y xospduumUeHT nepdopalHH 3KpaHa KOJKEH YAOB-
AeTBOpATL Tpebopanuio: 7 < 0,1. Torpa awamerp orBepcTHs oOmpexe-
JSIOT DPH 3aJaHHBIX 3HAYEHHAX fp, M., { L cornacro pasencrsy (17),
fipeo6pa30BaHHOMY C ydYeTOM BHIpaxenus (14):

Do=1,25(ns/kp* L — 15)/(1— 1,47y 715 + 0,471, 7). (20)

Ha papenctsa (20) caexyer, uro AHaMeTp OTBEPCTHS YBEJHUHBA-
eTcsl Npd yMeHbIUEHHHM pe3oHaHCHOA wuacToTel HHXe 300 I'm, gro B
pAAe cayuaeB HempHeMJeMo jias npakTHkH., IToaromy mpu L < 20 cm
BEJIMUHHY fp clefyeT 3aJlaBaThb B YacTOTHOM Ananasone 300—500 Io.
Ecan B moABecHHX NOTOJNKAax NPOMHILIEHHHX 3A3aHHH BO3MOXHO yC-
TPOHACTBO pPE30HATOPOB € JAOCTAaTOYHO GoJbminM OTHOcOM L>20 cm ot
JECTKOrO OCHOBAHHS, TO OJHOCTOHHHIA pe3oHaTOp MoxKeT OHITH HACT-
POEH HA JOCTAaTOUHO HH3KYIO0 4acTOTy B juanasone 100-—250 T'm Ges
3aMETHOro yBeJHYeHHs NONEPeYHHX rabapHTOB CHCTEMH.

24, [lpd HMCNONL30BAHAH MAaCCHBHBLIX 3alIUTHHX INEPEKPHTHA ¢
CONPOTHBJIEHHEM NpOAYyBaHHs 6>0,3 B pesonaropax ¢ I.TyGHHOA BO3-
ayuwisofi mosoctn L < 20 cm ypaeuenue (16) MoxeT OniTh pPEIUCHO
TOJILKO rpaduuecKH NOCPEACTBOM HOMOTDaMM, OJHAa H3 KOTOPHIX NOKa-
sana ©Ha puc 3 Homorpamma npeicraBaser coGofi ceMeficTBO KPHBHIX
Y=—Y =Y, nocrpoensnx corsacio smpaxenmio (12) B 3aBHCH-
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MOCTH OT YacTOTH [Jf OAHOCJOAHOA pe3OHAHCHOR KOHCTPYKUHH ©
TKaHbio 33-100 npr H3MeHeHHH rMyGHHH BO3AYHOR mosnoctd or 6 a0
20 cum. VHIeKCH KpHBHX COOTBETCTBYIOT 3HaueHusiM L.

Meroa ompeneneHHsi NapaMeTpoB DPe3OHAaTOPa CBOJAHTCS K HaxOX-
AGHHIO BLICOTH IepNeHAHKYJ/spa, BOCCTAHOBJEHHOr0o B Touke [=f
ocH abcuHcc HA HOMOrpamme (CM. DHC. 3) X0 mepecedeHHs ¢ KPHBOA ¢
3ajaHubiM HHAeKcoM L. OpiauMHAaTa NOJYYeHHOH TOYKH COOTBETCTBYET
3HAYeHHI0 HHEPUHOHHOIO HMIEAaHca Ysp 3KpaHa Ha YacToTe peso-
Hadca Toraa npH H3BecTHHX 3HAYEHHAX BENHYHH 7, H [, ;AHAMETp
OTBEpCTHS 3KPAHA MOXKET GHTb DACCYHTAH COIMVIACHO DABEHCTBY

Dy=1 ,25(713},9;;/ ky—L)/(1~1, 47}/?34‘ 0 ,47W9ﬁ3)- @n

B npua. 5 npuBeleHH pasnuuHLe coveranHs napamerpos D, L,
B0 M5 , by ONHOCJIOMHOrO pe3oHaTopa ¢ TKaubio I3-100, obecneun-
BaOLIXX 33aJaHHOE 3HAYEHHE pE3OHAHCHOM YacTOTH B JHaNa3cHe
125—350 I'n, 3xayendst fHaMeTpa OTBEPCTHSI PACCYHTAHH IO PABEHCT-
8y (21) c ucnosp3oBaHHEM HOMOTPaMMH (cM. pHC. 3).

3. PACHET HMNIEAAHCA U KO3®PHUHEHTA
3BYKOMOTIJVIOIWEHNA ABYXCJIOAHOIO PE3OHATOPA

3.1. Ilpy ¢HKCHpOBAHHOM 3HAUeHHH IJIyGHHH TNOJIOCTH pe3OHaTOpa
HOHMKEHHEe DEe30OHAHCHOH YacTOTH CHCTEMH MOXKeT GHTb JOCTHFHYTO
OpHMeHeHHeM He OJHOrO, a HeCKOJbKHX nephOpPHpOBaHHHX SKPaHOB
{puc. 4, a, &), ycTaHOBJIEHHHX Napa/VIeJIbHO ADPYr APYrY C HEKOTODHIM
8azopoM !, cM, yAOBJIeTBODAIOUIHM ycaoBHAM 0<<l <« 058 u I<<L.

B 9TOM cJiyuae HHeDUHOHHHI HMOEXAHC CHCTEMH SKpaHOB Y
YBEJIMUKBAETCA 10 CPaBHEHHIO ¢ BeauuynHof Y, oTHeapHOro sxpana.
Crenenb yBeJnueHHs oOWiell HHEPHHOHHOCTH MHOIOCJOHHON KOHCTPYK-
MM 32BHCHT OT B3aHMHOTO DACIIOJOXEHHS Ocefi OTBEepCTHA COCEAHHX
SKPAHOB.

TIpH COOCHOM pACIIOJIOXKEHHH OTBEPCTHH JABYX OJMHAKOBHIX SKpa-
goB (cM. pHC. 4,4 ) HMIeAaHc Yc MeHbIlle CyMMH HMuejancoB Y 3
BHUHCJAeHHHX nmo ¢opmyne (13), u onpepmenserca mpu [<0,5 & cue-
AyIOWHM BHpAXEHHEM!

Yo =k@2+ D, . (22)

Econ puameTpH OTBepPCTHA M Ko3ddHIHeHTH nepdpopaunnii ABYX
COCeNHHX 3KpaHOB He paBHH Apyr apyry (Do, 5Dgp 4 py,; Fo9)
TAe HMHJAEKCH | H 2 OTHOCATCA K NEPBOMY H BTOPOMY 3KPaHy COOTBET-

13
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Puc. 4, Cxemst amyxcnoitHoro peaonatopa

a—c ABYMA ORMHAKOBEIMH 3KDaHaMH NPH COOCHOM pAaCNOJOXEHHE OTBeDCTHE;

6 — To e NpPH Da3JHYHHIX JHAMETDPAX OTBePCTHIl SKPBHOB; 8 -— ¢ RPYMA OAM-

HAKOBLIMH SKpDaHaMH, OCH OTBePCTHA KOTOPHX CABHHYTHI OTHOCHTeABHO XPYT

Apyra; ¢ —Toc Xe, ¢ TpeMa SKparRaMH; J — nepdHopHpOBaHHBI SKpaH; 2 — TKaHb;
3 — BO3BYWIHAA NOJOCTE

CTBEHHO), TO HMIeZAHC TAKOH CHCTEMH BHUYHCASIOT COTMIACHO dopmyae

Ye=kby/ns1-+Rb/Msa+ (Io1+152)Do1/M91D 0.

AKycTHueCKHe CBOWCTBA JBYXCJAOHHOrO PEe30HATOpA XAPAKTEPHIYIOT
HMIIeJaHCOM an =an -+ an .

Besmunny an BRIYHC/ASIOT corJacHo BHpaxenuio (10) npu pac-
NONIOJKEHHH TKAHH 3a CHCTEMOM 9KpaHOB. MHHMYIO KOMHOHEHTY HMne-
JlaHca an PACCYHTHBAIOT COracHO paBeHCTBY (12) npH samene
BeXHUHEH ¥, Ha Y.
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Mpumep 2. TpeSyercs paccUHTaTh B TacTOTHOM [AHANA30HE
100—500 'y mmnenasnc Zp‘1 H K03(pHNHEHT SBYKONOIVIOIIEHHS % pa
ABYXCJIOHHOTO pe30HATOpa C ABYMS OJHHAKOBHMH nepdOpHpPOBAHHHMH
SKPAHAMH C COOCHHMH OTBEPCTHSIMH, pAacClOJIOXKEHHHMH C 3a30pOM
{=0,4 8 cm. IlapamMeTpH 3KpaHa, TKaHH H TIYOHHY BO3AYUIHON moJO-
CTH pe30HATOpE NMPHHHMAIOT COr/IACHO 3HAYEHHSM, NMPHBEACHHHM B NpH-
Mepe 1.

Tlpu 6=0,7 cm rayGuny 3asopa BHGHpaoT pasHofi [=0,3 cM.
MHepuHoHHbA HMNENAaHC Y . CHCTEMH ABYX NapajJieibHHX 9KPaHOB
BHUHC/AIOT corJacho dopmyne (22) Y =317 k. UncieRuse 3HAYEHHH
seauudn Y, ¥ pn» Rpy H @, DAaCCHHTAHHHE IO aHAJIOTHH C NpHMe-
poM |, npuBeneHu B TaGiu. 2.

Ta6auga 2
f. Tn VytYs Ye Rpa Yo1 %px
100 -9 0,58 1,48 —8,42 0,08
200 —4,27 1,16 0,72 3,1 0,22
300 —2,75 1,74 0,53 —1 0,63
400 —-1,77 2,32 0,45 0,55 0,75
500 —1,22 2,9 0,42 1,68 0,35

Pe3oHancHasi 4acTOTa KOHCTDYKIMM, OnpejejeHHAas rpaduyeckH,
pasua 360 I'm. CieloBaTespHO, BHECEHHE B Pe30OHATOD ellle OXHOro
nephOopHPOBAHHOTO 3KPaHA DpPH YCJOBHH COOCHOTO paclOJIOXKEHHS OT-
BEDPCTH [BYX COCEJHHUX IKPAHOB H3MeHSET BEJHYHHY fp =410 I'm ana
Tofi ke oxmocioliHoft cicreMst (npuMep 1) Bcero ma 50 I'm. Hcmoan-
30BaHHE MHOrOCJIONHBIX DEe30HAHCHBIX MOTJOTHTeNeli ¢ COOCHHM  pac-
nONOIKeHneM OTBEDCTHH SKpDaHOB He Bceria lenecoobpasHo, Tak KaK He
OpHBOAMT K CYIIECTBEHHOMY CHHIKEHHMI0 PE30OHAHCHOH YacTOTHl CHCTEMH

3.2. B ToM caydae, KOria OCH OTBEPCTHH ABYX 9KDAHOB CABHEYTH
OTHOCHTEJILHO APYr Apyra, Kak 5TO NMOKa3aHO Ha pHC. 4, 8, 2, BEJIUYHHY
Y, Takofi KOHCTPYKUHMH BHMHCJISIOT no (opmyae

Y=Y+ Y (23)

Bemuunna Y,; B ¢opmyre (23) MoxkeT GHTh paccyHTaHa COIVIACHO
BHIPAKEHHIO

Y9i= k(lgi + 5!1 + Bi)/n:')l’ (24)

FAe d, — KOHUeBas IONPaBKa K TOJIIKHE 3KpaHA C BHYTpeHHefi cTo-
POHHL OTBepcTHs, BBeJCHHAs I YCJIOBHOrO oGosHaueHus sddexra
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Puc. 6. HoMorpaMma aas onpenesieHHs 3
HHEePIHOHHOTO MMMEJ aHCA CHCTeMB

ABYX OAMHAKOBHX 1€ Pdho PHPOBAHHBIX
SKPaHOB, PacCHOMOKEHHBIX C 3230pOM 2
{=0,15 § cm npm 119=0,08 o Is=0,l oM

AONONHUTENLHOR HWHEPHUOHHOCTH, BO3HHKAIONIEr0 32 CcUeT WCKPHBJCHHS
NOTOK2 B y3KOM KaHaJjie WIHPHHOM ! MeXAy SKpaHaMH.

Konuesast monpaska 8 Moxer OHTh Onpejesena ¢ NMOMOUIbIO HO-
MOrpaMMH, TNpeJCTaBJEHHOH Ha pHC. 5, NO 3HAYeHHMIO nepeMeHHOR %,
BHUHC/AEMOli Uepes mapaMeTpnl SKPaHOB mO cJeAyiomiefi dopmyse:

E=100 kI 3;/ [Doynss(l—1s1)], (25)

rae HHZEKCH 1 H 2 COOTBETCTBYIOT NMEPBOMY H BTOPOMY 9KpaHaM.

Ilpy pacuere Beanunnn § Aas Broporo 3xpana B ¢opmyae (25)
cAeAyeT NOMEHHTh MECTAMH WHJAEGKCH,

B kagectBe mpuMepa Ha pHC. 6 mpeiacTaBieHa HOMOTpaMMa s
Ompejiesielts HMHEDUHOHHOTO HMIexanca Y, cucremsl, cocrosuefi u3
ABYX OXMHAKOBEIX NepGOPHPOBAHHHX SKPAHOB, PACHOJOXKEHHHX Ha pac-
crosuun 1=0,15 & cm apyr or apyra mpr v, =006 m [ =0, cm.
HHaekc KpHBHX COOTBETCTBYET 3HAUeHHIO zHaMmerpa oreepctAs. Tymk-
THPHHIMH JIHHHSIMH HAa TOM Xe rpaduke HPOBEAeHH YAaCTOTHHE 3aBH-
CHMOCTH HMNeJaHCa BO3AYMIHOA nonocTH Y., PacCuHTAHHHE AJA pas-
JAHYHHX 3HaueHHfi ray6Eaw L,
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B npHA. 6 maun apasorHIHHE HOMOrpaMMH, TnNOCTPOEHHHE IafA
7, =0,07—0,09.

INpu manwx syavennsx sasopa 0</>05 8 mexny sKpanamm
HefICTBHTEJILHYIO KOMMOHenty Ry,  HMNe[aHCA JBYXCAOfHOro peso-
H3TOp2 ONpeleAsoT no QopMyse

an=Rp+ARn (26)
3 1S 2
= — 5 .
e MR =2 (e 1 a0 @
y=0,6%1) =pof /n=TUVF 28)
p=1,88-10—4 r.cm/c — nuHAMHYecKas BSA3KOCTb BO3AYyXa.

Beanuuunu an H I, a TakXe napaMeTpH TKAHH JOJIKHH GHTh
BHIGp2HH B COOTBeTCTBHH ¢ ycioBuem (15).

JIBYXCIOfHYIO CHCTEMY SKPAHOB, OCH OTBEPCTH KOTODHX CABH-
HYTH OTHOCHTEJIbHO ADYr ApYyra, cleiyeT NDHMEHATh B KOHCTPYKHHH
pe3oHaropa c OYeHb JITKHMH TKaHIMH JH60 coBceM g3 TaKOBHIX,
MOCKONIbLKY aKTHBHHE mnoTepH o6ecnedHBaioTesd, KaK HPaBHJIO, 3a CYeT
Aocratoupo Goubiroft meamumus A R IIpH yBesHUeHHMH 3a30pa MEXAY
aKpaHaMH 10 3uadenus [ > 1,2 & cM addexrom KOnoJHHTENLHOR Huep-
IHOHHOCTH MOXHO B pacuerax npemebpews: A R=0 n §, =38,
Y. =2Y, , rre pequunny Y, pACCUMTHBAIOT cOrfacHo pasencTsy (13).

Dansvueifilee yBelHUeHHe pACCTOSHHs MeXAy skpamamu (I>>8)
OpHBOANT K CHCTEMEe JABYX CBs3aHHHIX NOC/TEXOBATENLHO DE30OHATOPOB,
METOJ pacuera HMNEJaHCa KOTOPHX H3JOXeH B pasd. 4 HacToswero
[TocoGus.

fipumep 3. TpeGyerca paccunTaTh B HACTOTHOM  JManasoNe
100—500 TI'n mMnexasc an 0 KO03(h(QHUHEHT 3BYKONOIJIOMEHHA  «
ABYXCJORHOTO DPE3OHATOPA € ABYMS OJAMHAKOBHIMH HepGhOPHPOBAHHHMH
9KpaHaMH, OCH OTBEPCTAH KOTOPHX CABHHYTH OTHOCHTENBHO APYr ApY-
ra. [MTapamerpn 3KpaHOB ¥ ray6MHA BO3AYWHOH NOJOCTH pe30HATOPA
npHBefieHH B npHMepe 1. 3pauende 3asopa MeXAY SKpAHAMA NPHHAMA-
erck paieM 02 & oM.

Pacuer npoBoasar Ha wacrore 300 TI'um.

Buuncasior: seauuuny /=02 8=0,14 cM mpu 8=0,7 cM; cornacro
papenctBaM  (28) ®  (27) CcOOTBETCTBEHHO BEJHYHHH y=17,2 n
AR=0,87. [lns onpefelleHHs: HUHEPUHOHHOrQ HMNEJAHCA pACCIHTHBAIOT,
cornacao ¢opmyae (25), mepemennyio £=123. [lo uoMorpamme
(puc. 5) ompepensor 8,=335 8 =23 npn 8 =07 ecm m =23,
Cornacso BHpaxenuam (24) # (23) BHUHCASAIOT COOTBETCTBEHHO

=(0,5+0,7+2,3) X0,055/0,085=2,3 u Y, =2V, =46.

Hcnombsyss panHme Tabn, !, paccyHTHBAOT No BHpaxen:wo (12)
BeAKYHRY an = —3,05+4,6=155 B orcyrcrBUe TKaHM B ABYXCJAOR-
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[ L { 1 4 ff
100 200 300 400 500

Puc. 7. Yactorusie 3aBRCHMOCTH HMUEJaHCa Rpl, Ypr (@) m xospdpuumenra
3BYKONOrAOIIeHHs O pn(d) AByXxciofi Horo pezonHaTopa 6e3 TKaHM
! — npu rayGuse sasopa [!=0,14 cu, 2 — 10 xe, ¢ TKaubio D3-100 npu =] cu

HoM pesoHarope. [lpn R, =A R=10,87 onpegensior no dopmysne (3)
KO3(pHLHeHT 3BYKOIOIJIOILEHHS apu=0,59.

Pesysnbratel pacyera HMnejaHca # ko3(p@uUuHEHTa 3BYKOIOrJolle-
HHSl HAa JAPYTHX yacTotax B AHanasode 100—500 I'ii mpuBedeHsl B TG
3 u npencramsenst rpadHuecKH Ha pHc. 7, H3 KOTOPOro CJefyeT, 4TO
pe30HAHCHASL YACTOTA JBYXCHNORHOH KOHCTpykuMu paBHa 230 Tu.

TaGauga 3

=
2 e 6, | v Y v, | R Y o
Tl v | AR 3 ! 3 c n pa pa pt

100 (10 {10 [0,637/0,77|4,3|1,182,36|-9,1 | 0,637|—6,74| 0,05
150 [12,2(12,2(0.68 | 1,15|3,5 |1.52[3.04|—6 " | 0.68 |—2.96] 0.23
200 [14,1|14 10,8 |1,54(3" |1,82|3.64]|—4,5|0.8 |—0.86| 0.8
250 (15,8 15,7(0,82 | 1,92(2,7 |2,1 |4,2 |—3,7 | 0,82 | 0,5 | 0,92
300 (17,3]17,2]0,87 [ 2,3 |2.35|2,3 (4.6 |—3.05 0,87 | 1.55| 0.59
400 |20 | 19,80,96 (3,082 |2,76|5.52|—2"13| 0,96 | 3.39| 0.25
500 (22,5 22,5(1,04 |3.84 (1,8 |3.226.44|—1.63| 1.04 | 4.81| 0.15

TTyuxTHpHHIME JMHHAMH Ha TOM XKe rpadHKe TpelCTaBJeHH pe-
3yJbTaThl pacuera BeJHYHH R - an U ap g A JIBYXCJOHHOrO pe-
30HaTOpa ¢ TKaHpio 33-100 (cM. mpumep 1) mpu mocTaTONHO GOMBLIOH

rayGuHe 3as3opa MexJy sKkpanamu [ = 1 cM, Koraa BHIOJHSETCH yC-
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nopue & =08. B oroM cayuae pesonaHcHasm wacrora pasHa 360 Tm.
Takum ofpa3oM, yMeHblieHHe 3a30pa MeXAy ABYMs 3KpPaHaMH OT 3Ha-
gepust 1 mo 0,14 cM NPHBOMHT K CHHIKEHHIO ReJHUHHH fp or 360 no
230 I'm.

3.3. Ecan B pe3oHaTope HCHOJB3YIOTCS TPH 9KpaHa H Gojee, BeaH-
UHHH Rp; W an BHUHC/ASIOT N0 2HAJOTHH ¢ mpumepom 3, m. 3.2. ¢
Y4eTOM CACAYIOIAX BHpaXeHHR:

n—1 n
AR=2 AR; ; Y= Zyai ;
i=1 =1

TAe n — WHCIO 3KPAaHOB B DE3OHATOPe; HMIeAanc Y,; 9KpaHa BHUHC-
JA10T N0 (popmyne (24) mis KpaikHHX SKPAHOB, a [JaA BHYTPEHHHX —
COIJIaCHO PaBEHCTBY

Y=k (ls; + 811 4 32) /s,

rne 8;; u 8, — KouleBHe NONPABKH C ABYX CTOPOH 3KpaHa,
onpeseseRHLe B COOTBETCTBUHM C TpeGopaHHsaMH 1. 3.2.

MuorociofiHEe De30HATOPH pPEKOMEHAYeTCs NPHMEeHATh AJs CeleK-
THBHOTO NOTJIOHIEHMS 3BYKOBO!i SHEPrHH B HH3KOYACTOTHOM JHanaso-
ne 100—200 'y npu ycroBusx: 25,< 01 8 D> 2cm

3.4, Hasa ofecmeyeHHds 3aJaHHOrO 3HAYEHHS PE30HAHCHOR YaCTOTH
JBYXCJOHHOro pe3soHaTopa C HBYMs ORHHAKOBHIMH 2KDaHAMH AHaMeTp
OTBEPCTHS BHIOHPAIOT 10 AHANOTHH C  OAUOCJOAHHM  Pe30HaTOPOM
(m. 2.3) nyrem rpaduueckoro peiieHus ypassenua (16) ¢ nomolnsio
HOMOTpPaMM, NpPelCTABJCHHHX Ha puc. 6 W puc. 1, a — ¢ npun. 6.

Jns onpenenenus peqmuHER D, B TOuKe f=fp ocu abcnuce
BOCCTAHABJHBAIOT NMEPNEHIHKY/ASp A0 HepeceyeHHs C IMYHKTHPHOR KpH-
BO% ¢ duxcuposanntiM nuAekcom L. Torna mufekc dynxumu Y, mpo-
XO#fiWe dYepes MAAHHYIO TOYKY, COOTBETCTBYET [HHAMETPY OTBEPCTHS
neppopHpPOBAHHOro 3IKpaHa,

4. PACYET UMIEJDAHCA N KO39PUIHEHTA
3BYKONOIJIOHIEHUS PE3OHATOPOB,
CBA3AHHBIX MOCJENOBATEJBHO

41, Opnociolinbe B IBYXCJOHHHE De30OHAHCHHE IMOIVIOTHTENH,
pPACCMOTpeHHhe B pasi. 2 y 3, HMeOT, KaK NPaBHJO, Y3KONONOCHOE
MOIVIONMIEHHE B HH3KOUACTOTHOM Jauamasone. CeJIeKTHBHOCTb TaKHX pe-
30HATOPOB MOXeT OHTH CYIIECTBEHHO CHHXKEHA NPH HCHOJb30OBAHHH He
OJIHOTO NOIVIOTHTENA, 4 ULEHOYKH pPE30HATOPOB, COEAHHEHHHX HOCJENO0-
BaTeNBHO JADYT C JAPYTOM, KaK NOKa3aHO Ha cxeme puc. 8, a, 6.
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Puc, 8, CxeMbl memouxy PesOHATOPOB C MOC/AGLOBATEJbHOH CBA3bIO

a — CHCTeMa HS JABYX OAHOCJAOAHHX pe3OHATOPOB; 6 —TO e, H3 TPeX pe3OHa«
TopoB; [~ NepBufi pe3oHaTop; 2 ~~ BTOPOA pe3oHATOp; 3 — TPEeTHR ABYXCJIOARHA
pesoHarTop

4.2, Ins cucteMH, cOCTOSILEl M3 JABYX pe30HAaTOpPOB (CM. pHC.

8, a) c napametpamu Dy, My lgy, Ly — mnd mepsoro  pesoHa-

Topa u Dy, 7, I,  Ly—Aas BTOpOro pesoHaropa, HMIELaHC

ch =Rpc +jY pc BEIHCISIOT COIVIACHO BHPANEHHIO
ch=Rpc+jypc=Rp1+jYp1+R+jY- (29)

rie R=Rps (Ypi—Ya1)*/ M;
Y=— (Yp2+ Ypl — Vo) (Ypl_ya].)a I M;
M=Rzp2+ (Yp2+yp 1'_Y91)2;

R 10 sz, Ypl . sz—- NEHACTBHTEJbHEIC H MHHMBIE KOMIIOHEHTHE
HMIEJAaHCa HepBOTO M BTOPOIO DE3OHATOPA COOTBETCTBEHHO, BHIYHCJse-
mule no pasencrsam (10) u (12), Y, -— HHepHHOHHBIA HMIEAAaHC nep-
¢$OpUpOBAHHOTO JKPaHA MEPBOTO PE3OHATOpPA, paccuuThHBaeMHH mo ¢op-
myae (13).

4.3. Ins cucreMHl, COCTOSLIER M3 TpeX IOC/IEJOBATENbHO COELHHEH-
HHX pe30oHaTopoB (cM. puc. 8, 6), UMIeJaHC PacCYHTHIBAIOT TaKXe IO
dopumyse (29) c yuerom TOTO, WTO BeAMUHHH R, ¥ Y,  BHUHCIeHH
NpeBapHTEJIbHO MO TOH Xe (OpMyae JAs CHCTEMH M3 BTOPOrO H

TPeTberg pesoHarTopa.
44. Pe3oHAaHCHBIe YAaCTOTH fp1 , fp2 .. KaXAOrO OTJEJNBHOTO pe-«

30HaTOpa B LENOYKe AOJKHH YAOBJCTBODAThH CJAEAYIOIEMY TpEﬁOBa-
HHIO:

fP1= (1,5—2) fpa= B—4)f 3=---

CaMblft TIOCHeJHUH PE30OHATOP HACTPAHBAIOT HA CaMyIO HH3KYIO pe-
30HAHCHYIO 4acTOTy, @ NePBHA PE30HATOp AOJAKEH HMETb CaMyio BHICO-
Ky PE30HAHCHYI0 HacToTy.
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Puc. 9. YacrorHas 3a-

BHCAMOCTE Ko9pdAnMen- tr
TA IBYKOAOTNOICHHSA o ¢
CHACTEMR P
i —H3 ABYX onHOCJOR- o8-

BHX PpESOEATOPOB ¢ N0~
CNeAOBATENBLHOR  CBHA3LIO;
2 — a8 nepBOro pesoHa-
TOopa ¢ vyactotof '.1=

06k
800 I'm; 83— ans BTOpO-
€0 peaoHaTOpa € 4ACTO-
TOM ip7-41 '
04 -
02}

Yacrotuass SapHCHMOCT KOIQHIMEHTA 3BYKONOINIOWIEHHS, BH-
uncsegHasg no ¢dopmyne (3) ¢ yuerom pamenctsa (29), B obimeM cuay-
yae mpeAcrapisier co6oft orH6amnIlyi0 BCEX UYaCTOTHHX XapaKTePHCTHK
BEJHUHHH  qp; AJIS KaX[OrO PesOHATopa, Kak 3T0 MOKa3aHO Ha
puc. 9.

Ilpumep 4. Tpebyercs paccunTaTh B 4YacTOTHOM Ananasone 100—
1000 Ty umnepanc H Ko3)HUHEHT 3BYKOMOTJIOIIEHHA CHCTEMBI, COC-
TOsUIeii M3 ABYX TNOCAEAOBATENbHO COeXMHEeHHHX pesonatopos. [lapa-
MeTpm nepsoro pesonaropa: D, =2 cMm; 5, =035 15, =0,1 cm;

= 6 CM; pe3OHaHCHas yacrora [ pl =800 I'm mpn ncnomaaosamm
TKagn I3-100. Bropofi pe2oHATOp € pe30OHAHCHOH dacToTOH f
=410 Tu omucas B npumepe I.

Pacyer mpopoaunrcs Ha uacrore 300 't ¢ ncnonb3oBaHHeM RAaHHEIX
raba 1.

Bruncasior, coraaceo pasescrBam (13) u (12), cooTBercTBeHHO
Bemqﬂnm st =0,093 u Y1~ Yy = —2,75; BeMHYHHY Y92+

Y )= —1,62)4-(—2,75) =—4,27; Benuuuny M=0,28+418,3=
-—18 g)S peanunrsnl R==0,21 u Y = [,74; cornacuo dopmynre (29) —
AeficTBUTeNbHYI0 KOoMmomenty R_. =0,534-0,21==0,74 n MuuMyiO KoM-
TIOHEeHTy Y =—2,66-+1,74=—0,92 umneranca CHCTEMBl ABYX pe€30-
HATOpPOB; cornacno BHpaxkernur© (3) — xoadduUHEHT 3BYKOHOrjolIe-
HuA ® o =0,76.

45, PesyjbTaTh pacyeTd BEAHUMH Rpc , ch B oa.  CHCTeMH
IBYX PE30HATOPOB C MOCJACAOBATENLHOH CBA3bI0 NMPHBELEHH B TaGJ. 4
Bas gacrotHoro jauamnasonma [00—1000 T,

Ha pnc. 9 npeicTaBaeHa 9acTOTHAR 33BHCHMOCTb Kod(duUHeHTa
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Tabauna 4

™

o

ToluAl R aml Ml v Rl v |Re|Ype |
S A AP e S0F pt pc | TP | Tpe
R A = S

100—9 |81 |2,2|—17,6[310|—9 [0,38] 4,6 |1,84]—4,4(0,27
200(—4,27| 18,3[0,52| —7,72 | 60 |—4,2 [0,22] 2,3 |0,94|—1,9 0,51
300—2,75| 7,6/0,28| —4,27[18,6|—2,66/0,21| 1,74[0,74/—0,920,76
400|—1,77| 3,140,2 | —1,9 | 3,8/—1,65/0,35| 1,57/0,79|—0,08[0,98
500{—1,22| 1,48]0,17|—0,39/0,32[—1,07\1,9 | 1,8 (2,32| 0,73[0,81
600|—0,81| 0,66 |0,19| 0,84 |0,88|—0,62(0,32[—0,63(0,76|—1,25/0,65
800|—0,25| 0,06 (0,23 2,75(7,78] © 0| 0 [0,48) © |0,88
1000] 0,17] 0,030,31| 4,44/ 20| 0,5/ o o0 |0,56 0,5][0,83

3BYKONOIJIOUIERHSI PACCMOTPEHHON CHCTeMH. IIyHKTHDHEIMH JIHHHAMH
Ha TOM e rpajHKe IOKa3aHel YACTOTHHE XapPaKTePHCTHKH BeJHUHH

apy W dpg AV KaXWAOrO Pe30HaTOpa B OTAE/NbHOCTH.



ITIPHJIOJKEHHE 1

PU3HKO-TEXHHYECKHEe NapaMeTpsl CTEKISHHBIX TKaHER

<« <"
Marepuan ¥ Mapka TOCT uan TY fgg Lrgs M l,?_ N o
g% 3
CTeKngHHAA TKaHb:
A-l I'OCT 848175 70| 0,01 | 400| 18 |0,2
=6-201 FOCT 19907—83 701 0,01 | 400| 19 ]0,3
34-25 T'OCT 19907—83 30] 0,008 400| 17 | 0,04
24-62 rOCT 19907—83 60| 0,008 400| 17 | 0,17
TCr-6 TY 6-11-118-75 70| 0,007 300| 19 0,2
TCT-7 TY 6-11-118-75 64| 0,01 | 350| 17 | 0,2
Crexnobymara BMI | TY 6-11-484-79 20| 0,005 —| — | 0,05
To xe TY 6-11-484-79 401005 —| — 0,07
ITonoTHO HeTKaHOe Ty 17-PCoCP-52-| 60| 0,01 | —| — |0.,2
0814-80
CrTekasHHAs TKaHb:
33-100 rOCT 19907—83 108] 0,01 | 400| 18 | 0,62
24-176 TOCT 19907 -83 881 0,008| 400| 150,46
33-125 T'OCT 19907—83 146 0,01 500| 16 | 0,77
TCT-3 TV 6-11-118-75 1601 0,01 | 600} 17 | 0,36
TCT-4 TV 6-11-118-75 120| 0)o1 | 600| 20 | 0,64
TCT.9 TY 6-11-118-75 116 0,01 | 450 16 10,5
TCT-12 TV 6-11-11875  |210] o’017| 700| 6 |0.3

HPHJIO)KEHHE 2

PopMyJni AJs pacuera KOHHEBOH NMONPaBKH K TOJILHHE
nepdopUPOBAHHOrO 3KpaHa
C OTBEPCTHAMH Pa3JHYHOH GOpPMbI

Kosuesas nonpaska § (m. 2.1) k Tomuuune nepPopupPOBaHHOTO 3Kpa-
Ha ¢ Koa(puunenTom neppopauus v, npu pasnudHoii Gopme oTsepcTHit
MoxerT OBITb PACCUHTAHA COTJIACHO CJEeAYIOIHM BHPaXXKeHHAM:

AAS KPYIJIOrO OTBEPCTHS B KPYIVIOH siueiike

3= 10,425 Do(1—1,41y/754-0,33815,4+0,0671,2) 1),

rae M= Dg /D2, Do, D — pauaMeTpel OTBepCTHA H suelkH, CM,
COOTBETCTBEHHO;
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Al KBafpaTHOrO OTBEPCTHS B KBAaJDAaTHOM suefike

5=0,445 2 (1—1,47y/ na+ 0,47 15/ 7).

rie 7, =a’/é% a4, 8 — CTOPOHH! OTBEPCTHS H SUEHKH, CM. COOTBETCT-

BEHHO;
Ais meJH B KBaApaTHOX fyefike

8=)2a In (sin 0,5 n.) / 7,

rie "M, =G/6} @ — WIHPHHA IWIEJH, CM.

ITPHJIOKEHHE 3

YrioBasi 3aBHCHMOCTh HMINEfaHca BO3NYHIHOM
NIOJIOCTH PE30HATOPA

Ilpn HAKJOHHOM NajeHAH 3BYKOBOH BOJHH NOA yrioM 08 Ha peso-
HaHCHBHIN MOMJIOTHTENb, B BO3AYLIHOA IIOJOCTH KOTOPOrO HMEIOTCH mHe-
peropoixs ¢ marom b< Apl4, rae lp — JJiAHA 3BYKOBO/l BOJIHH Ha
PE30HAHCHOH YacTOTe, HMMEJAHC BO3AYUIHOA MOJOCTH Yﬂ (n. 2.1) Bm-

YHCASIOT COTJIacHO cJaeAylomenn ¢gopmyae;
Y2 — cos 0 (ctg kL),

rae L — ray6usa BO3AYIIHOM NOJOCTH, CM.

Ecau B BO3AYUWIHOM NpOMEXyTKe 3a neppOpHPOBAHHBIM SKDPAHOM
OTCYTCTBYIOT HEPErOpOJAKH, TO BEJHUHHY Yg cleAyeT PAacCUUTHBATD
COIJIaCHO CJIEAYIOIEMY BHPAaKEeHHIO:

Y3 = ctg (kL cos ).

IIPHJIOJKEHHE 4

Pacyer uMnenanca u KOd(ppHUHEHTa 3BYKOMOIVIONEHUs
OJHOCJIOWHOrO pe3oHaTopa, BO3AYIIHAs NOJOCTb KOTOPOTro
3aM0JIHeHa BOJIOKHHCTBHIM MAaTEpPHAJIOM

Ilpr sanoaHenHH BO3AYIUHOM NOJNOCTH pe3onaropa (mm 2.1—2.2) Bo-
JOKHHCTHM SBYKONOIVIOWLAOIIMM MAaTepPHAJIOM JJist pacdera HMmejgaH-
ca CHCTEMH HCNOJL3YIOT CJEAYIOLIHE PaBeHCTBa:

Ry=Rca+0; 1))
24



Yp"ya‘l‘ycrl—ync H (2)

rie R,y H Y, — KeACTBUTeNbHAA H MHHMas KOMIIOHEHTH HMIEZAHCA
CI0si BOJIOKHHCTOrO MaTepHaja TOJMIuHOA [, , CM; ¢ — CONPOTHBJIe-
HKe OPOAYBAHHIO TKaHH, BHYACASEMOe corsacHo m. 2.1; Y., —— muHep-
UHOHHHfA HMNEAAHC TKaHH, HCUOJb3yeMOH KaK 3alHTHOE NOKPHTHE K
CAOI0 MOMJNOTHTEAS; Y, —— HMHenaHC skpana (m. 2.1),

B coorsercTB#H ¢ «PexOMeHNANHAMH NO pacyery M INPOCKTHPOBA-
HHIO 3ByKomorJomamomux o6aunosoxks» (M.: Crpofimspar, 1984) uwmme-
JA8HC CJIOS BOJOKHHCTOTO MAaTepHAJa, PACIHOJIOXKEHHOTO Ha KeCTKOM OC-
HOBAHHH, onpefensdior mo ¢opmyae

Reatj Yea= (14+Q—jQ) cth klealQ2+ Q) (1+Q+i(1+ AL (3)

rle Q — CTPYKTYpPHAsA XapakTePHCTHKA BOJOKHHMCTOTO MAaTepHaJa
mAOTHOCTBIO p, Kr/M%, W AHaMETPOM BONOKHa d, MKM, KOTODYIO pac-
CUHTHIBAIOT COIVIACHO BEIPAMKEHHIO

Q=(g+q) Vkd, (4)

rie g=10%/p,— NpHBefieRHAS NJAOTHOCTb, PaBHAA OTHOIGHWIO MAOT-
HOCTH  MaTepHasa K  IJIOTHOCTH Bosjyxa; ¢o=(10¢92+0,5¢—1+4
+0,5k7d4h—2)—l [IONpaBKa, YYHTHBAMILAg BJHSHHE IHOGKOCTH CKe-
Jeta Marepuaja Ha ©ro aKyCTHUeCKHe CBOWCTBA; h — JJIHHA BOJIOKHA,
M.

Ha puc. 1 # 2 NaHHOrO TNPUJOXKEHHS NpPEACTABJCHH HOMOrPaMMH
JnA OmpeleNeHHs BeJuuHH R, H Y 10 H3BeCTHHM 3HaYeHHAM Ie-
pemensHX Q u kl 5 . Bosee TOUHHA pacueT HMIeRanca ojiof BOJOK-
HUCTOTO MaTepHaja MOXKeT GHTH npoBefeH ¢ momompio 3BM no mpo-
rpaMMe, IpHBeNeHHOR B NPHJ. 2 paHee yKa3aHHHX PexoMmennauui.

Bripaxcenwem (3), a Takie HOMOTPAMMaMH PEKOMEHAYeTCA ROJb-
30BaThecsl NpH ycnoBuu kd > 0,3, rae Besuuuna d TNPHHHMAETCH B MHK-
poHax,

Ecan kd<0,3, uto cnpaBseimuBo ANs YJbTPATOHKHX BOJOKHHCTHX
MaTePHaJIOB, AHAMETD BOJIOKOH KOTODBHIX MEHBINE 2 MKM, TO HMMERLAHC
€051 NMOrJIOTHTNA BHIYHC/ISIOT COTJIACHO CJEAYIOHIeMY BHPajKeHHIO:

ReatjY ca=(14+Q—1A,Q) cth ks [QA: (24-Q)/(14+-Q)+jA(14+Q)), 6

rie ko3pduuueHTH A;A; u Aq B 3aBHCHMOCTH OT mnapameTpa kAd
onpenesglOT U3 rpaduka puC. 3 NAHHOTO IPHJIOKEHHA.

Hcnoab3oBaHHe TOHKOBOJIOKHHCTHX MAaTepHaJOB JAJS 3an0JHEHHA
BO3/lyHIHOK NOJOCTH DPE30HATOPA MO3BOJIAET CYIIECTBEHHO CHH3HTH pe-
SOHAHCHYIO ¥acTOTY HpPH TeX e raGapHTax KOHCTPYKUHH, KAaK MOKa3a-
HO Ha NMpHMepe pacyera, NPHBEACHHOM HHIKE,
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Puc. 1. HoMorpamMmMa aas onpegenenus gei#cTBEHTENbHON KOMNOHERTH R“ My~

fepaHCca NPH ROPMAJALHOM NAJERHH SBYKOBOH BOJHBI HA CJAOH BOJOKHECTOrO
MATepPHANR, PACIOJOKEHAMIH HE MECTKOM OCHOBAHEH

Peaxranc Y, Tkann MoxXeT OHITb PAcCYMTaH COTJACHO BHIpaXe-
HHIO

Yiu=En—0,1%, 4+ 0,01 £3

THK ¢

Tle nepeMennyw £, ~ BHUHCASIOT 5O (HINKO-TEXHHYECKHM Napamer-
paM TKaHH H3 pAaBeHCTBa

Erx= (140%)(mk o/4 ).
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Puc. 2. HoMorpaMma gAg onpeneleHus MHEHMOHR KOMMOHEHTH Ycu HMOeAaHCA

npH HOPMAJLHOM NMAfeHAH 3BYKOBOH BOAHBI HAa CJAOH BOJNOKHHCTOrO MATEPHAJA,
PACNONOMEHHBH HA ¥KeCTKOM OCHOBAHHH

[TockoabKy aKTHBHEIE NOTEPH 3BYKOBOH SHEPIHM B pe3oHATOpe
06eCMeyHBAIOTC CAMHM  BOJIOKHHCTHIM  NOfJIOTHTEJEM, TO 3aWHTHOE
NOKpBITHE PEKOMEHAYeTCs BHOHPATh JIETKHM, C NOBEPXHOCTHOH MAcCCOi
0,0075 r/cm? TaK, YTOOH BJHSHHE BeJHYHH ¢ H Y.« Ha HMDeaanc pe-
3onaropa 6wino MuHuMaabHEM (0<0,2, cm. npun. 1).

IIpumep. TpeGyercn paccuHTaTs B 4acTOTHOM Auanazoke 100—
1000 'y umnexanc Zp, H KO3QQHUHEHT 3BYKONOrVIOUIEHHS @, OAHO-
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A4 Ag Az Puc. 3. Basrcumocts xosddrnuen-
TOB A, A3y A; OT nepementoit kd

1, 2, 3 -~ KpHBHIe

1,8 ]A\
/TN

14 / \
1.2 \

e
[--2
=g
b
Y
N\
\
Y

0,6 -1y %
W NG
04 7
-1
0,2
o 65 1 15 2 25 10kd

CNIOAHOTO PE30HATOpa, ONIUCAHHE KOTOpPOro AaHo B NpuMepe 1 (m. 2.1),
C BOSAYWHOH IOJOCTbIO, 3aNMOJIHEHHOH IOJHOCTHIO:

a) caoem MmumepaabHoit Bath (TY 21-24-51-73) mioTHOCTRIO p=
=90 xr/m% nmamerpom BOJIOKHA d=8 MKM H AJHHOH BOJOKHA h=4 cM;

6) cnoem OGasanprosoro BojokHa (PCT YCCP 5013-76) maorHo-
ctbio  p =20 xr/m® c nxuaMerpoM BOJIOKHA d=1 MEKM,

B xauecTBe 3alMTHOrO NOKPHITHS MCOOJL30BAHA CTEKJIOTKAHb
TCT-6 ¢ ¢usHKO-TeXHHYECKUMH NapameTpamH, NPHBEJACHHHMHA B mpui. I,

Bapuanr 1. CornacHo paBeHCTBy (4), BHUHCJAIOT BEJHUYHHY
QY k=(¢+490)/}/d=(0,734+0,167)/2,83=0,32 (Ges yuera uacToTHOR
3aBHCHMOCTH BeJHUMHH §o). [locaenyiomium feseHHeM  HOJy4eHHOrQ
3HAaUeHHA HA V-E PAaCCUHTHIBAIOT CTPYKTYPHYIO XapakTepPHCTHKY Q MH-
HepaJpHOfi BaTH Ha Ji0Gof 3ajanHoR uwacrore.

Ipu I, = L =6 cM BHYHCASOT NepeMeHnylo kIl , , 3ateM o HO-
MOrpaMMaM pHC. 1| B 2 A2HHOrO NpPHJOXEHHS B TOUKE C 32JaHHLIMH
kooprunaraMu (Q, kI , ) onpefeasior BeJHYHHH R, H Y. Tag
Aas wactotw 100 Tu: % = 0,0183; J/ %2 =0,135; Q=0,32/0,135 =2,35;
ki, =0,11; semuuurm R, =17 u Y, =—85 Ilpu a=02 pna
tkayg TCT-6 AeficrBHTeNbHAS KOMIOHCHTAa HMNeRaHca pesonaropa Gy-
Zer paBHa R p = 1,9. Ina pacyera BeAMUHHH Yp , corjacuo (2), uc-
MoAb3yIOT YHCIEHHHe 3HaueHHs Y , npuBeAennne B mnpumepe 1 n,
21, Y =-—85+041=—81. Bemnunnot Y, B pacuerax mpeHeGpe-
raor. Koad¢punueHT 3BYKONOTJIOIREHHSA ap=0,11 ONpeAeNsioT Ccor-
anacso ¢opmyre (3) m 1.2,
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Ta6aupya 1

f Tu Q kley Req Yen Y, Rp Yp op
100 2,35 0,11 | 1,7 —8,5 0,4111,9 —8,1 0,11
200 1,07 (0,22 | 1,35 —4 0,821,555 —3,2 0,36
300] 1,36 | 0,33 | 1,25 | —2,5 1,23 11,45 —1,27 | 0,76
400 | 1,18 (0,44 | 1,2 —1,7 1,6311,4 -0,07 | 0,97
500 | 1,06 0,65 1,25 | —1,25 | 2,05 | 1,45 0,8 0,87
600 | 0,97 0,66 ] 1,3 —1,0 2,46 (1,5 1,46 | 0,72
800 | 0,84 (0,88 1,4 —-0,65 | 3,26 1,6 2,6 0,47

1000 | 0,7 i,1 1,6 —0,45 | 4,1 1,8 3,65 | 0,34

AHasOTHUHBIe BHYHCJEHHS NPOBOAAT AJS ADYTHX 3HaueHHHA yacToOT B
mgateppasie 100—1000 T'u. PesyjrraTH pacyera InpHBENEHH B Tala.
1 nmpun 4.

Kak Bupno H3 aHanu3a JaHHHX T1a6a. | Opua. 4, pe3oHaHCHas
gactota cucteMn paBHa 400 Tu. To ke 3unaueHue fp NOJIYYHJIOCh pa-
nee B npuaMepe 1 (sapHamt 2) n. 2.1. Aaa pesoHaTOpa ¢ BO3AYIIHOA
moJIocThI0 M TKaHbwo 23-100. Ms cpaBHEeHHs YaCTOTHHX 3aBHCHMOCTER
BeNMUYMHEl a_ JJIS OGOHX pe3sOHATOPOB CJefyeT, YTO CJAOHA MaTepHaja
NPUBOAUMT K YBEJHYEHHIO KO3(hGHAIHeHTa 3BYKOUOrJOIIeHHA B JAHANa-
8OHe 4aCTOT BHIIIe SHAUEHHS fp .

Ta6numa 2

Iy Q ki, A A, A, Rch chl ya Rp yp ap
10013,4 (0,11]0,55(0,4 |1,1 [0,72(—5,73|0,41 |0,92|—5,32| 0,11
200|2,36(0,22(0,35/0,22/1,2 |0,49(—2,4 |0,82]0,69|—1,58{0,51
300(1,94|0,33(0,3 (0,4 |1,34|1,33(—0,6|1,23]1,53] 0,63/0,9
400(1,7 |0,44|0,3 [0,52|1,5 |2,4 | 0,85/1,63|2,6 | 2,48/ 0,54
500|1,5 (0,55/0,36/0,56|1,6 |3,75| 1,5]2,05(3,95| 3,55/0,42
600(1,38|0,66/0,38|0,63|1,75(5,47| 0,64/2,46|5,67( 3,1 |0,41
800|1,18(0,88|0,48/0,4 [1,75|2 |-3 [3,26(2,2 | 0,26{0,85
1000{1,07|1,1 |0,6 |0,5 [1,54]|38,46|—1,78/4,1 |3,66| 2,32/0,64

Bapuaur 2. Pacyer npopoast aas yacroru 100 I'm. Coraaeno
dopmyse (4) BHUHCASIOT CTPYKTYPHYIO XapaKTEPHCTHKY GasajbTOBOrO
Bosokna Q = (0}1624-0,295)/0,135=3,4; nepemennne k!, =0,11 u
B kd = 0,0183. 13 rpadura puc. 3 npua. 4 onpeieasior xodpPHuHCH-
™ A;=055; A,=04; A;=1,1 mnpy kd=0,0183. PaccautuBaior

R, =072 n Y, =—Db,73 corsaceo dopmyse (5) c HCmoJAbL3OBA-
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Prc. 4. YacToTHbIE SABHCHMOCTH HMIEJanca Rp, Yp {a) a xospPpunuenTa 3By-
KOMOrJomeHus ¢ p (0) oxnocaoliHoro pesoHaTopa C NOJOCTBHIO, 3AMOJHEHHO
BOJOKHHCTHIM MATEPHAJIOM
! — MuHepanbHas BaTa; 2 — 6asaJbTOBOE BOJOKHO

HHeM NpPOrpamMel (cM. mpuJa, 2 «PexkoMeHJauHii IO pacueTy H HPOEK-
THPOBAHHIO 3BYKOMOTJIOIMAKOWHX obmunopok». — M.: Crpoiusaar,
1984).

Umneaanc pesoHaropa Zp =Rp + jY p H KO3 (UUHEeHT 3BYKO-
NOrJIOUWIeHHs &, ONPENeNAOT NO AHAJOIKH C BaPHAKTOM L Rp =
=0,72+0,2==0,92; Y p =—5,734+0,41=—532 u apzo,ll. Pesyabra-
THL pacuera AJA APYCHX 3HAYeHHH wacTOTH B Auanasoxe 100—1000 I'y
Jauu B T1abda. 1 npua. 4 u npercraBjienu rpadudecky na puc, 4. Tam
e NYHKTADOM NOKasaHH YaCTOTHHE 3aBHCHMOCTH HMAenanca U Kosdh-

bHNHeHTa 3BYKONOT/IOWIEGHHS De3OHATOpa C MHHepaJbHOH BaTOH (Ba-
puant 1).

M3 cpapHeHHs KPHUBHIX CleAyeT, YTO HCNOJb30BAHHE G(a3aJbTOBO-
Fo BOJOKHA B KaueCTBe 3aMOJIHHTEAS BO3AYIWHOH MOJIOCTH pe3oHaTOpa
NMPHBOAHUT K CHHXEHHIO pPe30HAHCHOR yactoTH ot 400 po 270 I'u npn
CP2BHHTENBHO HEGOMbINOH TOMMIHHe CJOf, paBHOH 6 CM,
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ITPH/IOXEHHE &

INapamerpsl 0AHOC/OHHOTO pe3OHATOpa ¢ TKaHsio I3-100,
HaCTPOEHHOI0 Ha 33aJaHHYI0 PE3OHAHCHYI0 MaCTOTy

TlapamMeTpu skpana

Pesonanc- | Faybuna

Has vac- NOJXOCTH, ; kos¢pdu- | war nep- | AvaMeTp | XxoHneBad

rora, 'y M o “cl:‘mm' pHeHT Dep-| ¢opauun, | oThep- | MoNpanka,

dopaunus oM CTHH, €M 4%}

125 15 1 0,05 37,8 9,4 2,5
125 15 0,5 0,05 41 10 2,7
150 15 1 0,06 27,4 7,6 19
150 15 0.5 0,06 30 8,5 2,14
156 15 0.1 0,06 34 9,4 2,35
150 15 1 0,05 25 6,4 1.7
150 15 0.5 0,05 29 7,4 1,96
150 10 0,5 0,05 43,5 11 1,25
175 15 1 0,05 18 5 1,17
175 15 0,5 0,06 20 5,6 1,42
175 15 0,1 0,06 23 6,4 1.63
175 15 1 0,06 42 8,8 2,22
200 10 0.5 0,06 23 6.9 1,74
200 10 a,1 0,06 26 7.6 1,95
200 15 1 0,06 9.5 2,6
200 15 0.5 0,06 14 4 1,25
200 15 0,1 0,06 18 4,8 1,9
200 8 0,5 0,06 33 9,1 2,35
200 8 0,5 0,05 28.6 7 1,87
225 15 0,1 0,07 13.4 4 1
225 15 0,1 0,06 11,8 3,3 0,83
225 10 0,1 0,06 20 5,9 1.45
225 10 1 0,06 13,4 4 7
225 10 0,5 0,07 17,2 5.1 1,25
225 8 0.5 0,07 2646 8,2 2
225 8 0,5 0,06 25 6.9 1,73
250 15 0,1 0,06 9,2 2,55 0,64
250 15 1 0,06 2,7 0,75 0.19
250 15 0,5 0,07 7,7 2,3 0,56
250 15 a,5 0,08 9,1 2,9 0,69
250 5 .5 0,09 10,2 3.45 0,78
250 10 0.1 0,09 22 7,6 1.8
250 10 0,5 0.09 21 7,1 1,6
250 10 0,5 0,07 16 4.8 1,16
250 8 0,5 0,07 21,8 6,5 1,6
250 8 0,5 0,06 19,2 5,95 237
250 8 0.5 0,08 24 7,7 185
250 6 0,5 0,07 28 8,5 2,06
300 10 0,5 0,07 9,1 2,7 0,67
300 10 0,1 0,07 12 3,5 0,87
300 10 0,5 0,08 10,4 3,3 0,78
300 10 0,1 0,09 15 5,1 1,15
300 8 0.1 0.07 15,2 4,7 1,16
300 8 0,5 0,07 12,7 3,8 0,98
800 6 0,1 0,07 15 4,5 11
300 6 0,5 0,07 12,4 3,7 0.93
300 6 0,5 0,09 16,8 5,7 1,26
350 8 0,5 0,09 10,7 3,6 0,82
350 8 0,5 0,08 9.7 2,9 0.69
350 8 0,1 0,08 11.8 3.75 0,89
350 6 0.1 0.07 15 4.5 1,13
350 6 0,5 0,07 2.4 3,7 0.93
350 6 0.5 0,09 16,8 5.7 1,26
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ITPHJ/IOKEHHE 6

Homorpamma aas onpeiesieHHss MHEPUHOHHOTO HMMNERaHCa
CHCTeMbl IBYX OAMHAKOBBIX MepPGOPHPOBAHHLIX IKPAHOB

a) 8)

HomorpamMma axs onpejeleHHs
HHePIHOHHOI0 HMIeAaHCa CHC-
TeMB ABYX OAMHAKOBHIX SKPAHOB
TOMMHHOK 19—0,1 CM, Pacmoao-

KeHHHX ¢ 3asopoM [=0,18 8 cm
a—mupa  Yy;=0,07; 6 = npn
1,008 & —mpa 1y =000
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