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FTOCYLAPCTBEHHbBIN CTAHOLAPT POCCUMNCKOW G ELEPALUMN

[ocypapcTBeHHas cucTema obecrneyeHMs eaUHCTBA M3MepPEHUIA
MWKPO®OHblI MBMEPUTE.!bHbIE

MepBUYHbLI/ MeTog rpasyvMpoBKU MO AaBNeHWU0 N1a6opaToOpPHbIX 3TaIOHHLIX MUKPOGOHOB
MeTOZOM B3aMMHOCTU

State system for ensuring the uniformity of measurements. Measurement microphones. Primary method for pressure
calibration of laboratory standard microphones by the reciprocity technique

[Jata BBefieHusA 2002—07—01
1 O6nacTb NpUMeHeHus

HacToswuii cTaHaapT:

- pacnpocTpaHsieTcs nanaGopaTopHble 3TaNOHHbIE MUKPOMOHbI (Aanee — MUKPOGOHbI), YA0B/ETBO-
psilowme Tpe6oBaHUsiM M3K 61094-1 1 Ha Apyrue KOHAEHCATOPHble MUKPOQOHbLI, MMeloLLMe TaKue xe
pasvepbl;

- yCTaHaBNnMBaeT MepBUYHbIA MeToh onpefeNieHUsi YyBCTBUMTENIbHOCTM MWUKPO(OHOB MO AaB/EHUI,
NO3BONSAOWMIA MONYYUTb BOCMPOU3BOAMMOCTL U HEOBXOAMMYK TOYHOCTb MPU WM3MEPEHWUU 3BYKOBOMO
AaBfieHus.

2 HopmaTuBHbIe CCbINKK

Cnefytolime HOpMaTUBHbIE [JOKYMEHTbI COAep>KaT MOJSIOKEHUA, Ha KOTOpPble WUMEHTCA CCbISIKU B
HacTosllLleM CTaHAapTe M KOTOpble BXOAAT B COCTaB 3TOro craHfjapTa. [MOCKO/IbKY BCe HOPMaTWMBHbIE
OOKYMEHTbI MepuojuyecKun rnepecMaTpuUBalOTCA, PEKOMEHAYETCA MPUMeHATL NnocfefjHne M3fjaHnsa HopMma-
TUBHbIX JOKYMEHTOB, YKa3aHHbIX HUXe.

MepeyHun feiACTBYIOLLMX MEXAYHaAPOAHbIX CTAHAAPTOB UMEKTCA B COOTBETCTBYIOLMX HALMOHANbHbIX
opraHusauymnax M3K n NCO.

M3K 27-72» O603HayeHUs B 3NeKTPOTEXHMKe. YacTb 2: TeleKOMMYHMKaLUA U 31eKTPOHMKA

M3K 61094-1—95» MuUKpOGoHbl n3MepuTenbHble. YacTb 11 MUKpogoHbl nabopaTopHble 3Tas0H-
Hble. TexHMYecKune TpeboBaHNA

3 OnpepgeneHus

OnpegeneHna —no MO3K 27 n M3K 61094-1 n fONONHUTE/NIbHbIE TEPMWUHbLI CO CNEAYHOLUMMN
onpefeneHnsaAmMn:

06paTvMbIi MUKPOGOH: JINHeNHbI NacCUBHbIA MUKPOMOH, ANS KOTOPOro UMMeAaHCc X0/10CTOro xoaa
B 06paTHOM HanpaB/ieHUN W NepefaToYHbI UMNeJaHC B MPSAMOM Hamnpas/ieHUN pPaBHbl MO 3HAYEHUIO.

(hasoBasd 4yBeTBUTENbIIOCTb MUKPO(OHA MO AaBfieHnto: Pa3oBblli Yron Ha AaHHOW 4acToTe Mexay
Hanps>XeHWeM X0/10CTOro Xo4a U paBHOMEPHO pacnpefeneHHbIM 3BYKOBbIM jaB/eHVEM, [eACTBYIOLWMM Ha
Memb6paHy, rpagyc wnu pagumaH (... *unu pag).

3N1EKTPUYECKNIA NepefaToUHbIA uMnegaHc: A cucTeMbl, COCTOALLLE U3 ABYX aKYCTUYECKN CBSA3aHHbIX
MUKPO(OHOB. — 3TO OTHOLUEHME HAaMNPSXKEHUSA X0/10CTOr0 X0a MUKPOMoHa-NPUEMHUKA K BXOJHOMY TOKY
MUKpooHa-nsnyyatens, om (Om).

MpumeyaHne — ITOT MMMeAaHC ONPefensoT A5 KOHCTPYKLUUM C 3a3eM/IEHHBIM 3KPaHOM, NMpUBeAeHHON B
7.2 M3K 61094-1.

" CraHgaptel MOK — B0 BHUWMKW TlNocctaHgapta Poccun.

M maHHe otmumanbHoe
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aKyCTUYeCKMNl NepefaToyHbli umnegaHc: N8 cucTeMbl, COCTOSALLER N3 BYX aKYCTUYECKUN CBA3aHHbIX
MWKPO(OHOB, — 3TO OTHOLUEHMEe 3BYKOBOrO AaB/ieHNs, AeCTBYIOLWEero Ha MeMbpaHy MMKpogoHa-npuem-
HUKa, K 06beMHON CKOPOCTU, NPOM3BOAMMON MUKPO(POHOM-N3NydaTeNeM, B PeXXMe KOPOTKOro 3amblKa-
HUS (T.e. NPU HeEHarpy>XeHUoW membpaHe), Nackanb-ceKyHaa Ha Kybuueckuini metp (Ma c/m3).

Kamepa CBsi3W: YCTPOMCTBO, B KOTOPOM MpPU YCTaHOB/EHHbIX MUKpodoHax o6pasyeTcs MonocTb
onpefeneHHON opMbl 1 pasmMepoB U KOTOPOE CAYXWUT Kak 3/IEeMEHT aKyCTMUYeCKOW CBA3N MeXAYy MUKpPO-
thoHamu.

4 OnopHble BHeLLHMe YyCnoBuA

TemnepaTtypa I, - 23,0 "C.
CTtaTunyeckoe gaBJieHune pu = 101325 MMa.
OTHOCUTENbHAA BaXHOCTb H, = 50 %.

Mpu meya Hne —OMNOpPHOe 3HayeHWe TemnepaTypbl 23,0 ‘C BbIGpaHO M3 MNPAKTUYECKMX COOOPAKEHUIA,
TpebytoLLMX MpoBeAeHVs rpafyvpoBKY MPeUMYLLIECTBEHHO NPU AaHHOW MM 6/IM3KOI MO 3HAYeHUH0 TeMnepaType.

5 MpUHLMNBLI TPaSyMPOBKA MO AABEHUIO METOAO0M B3aMMHOCTY

5.1 O6wune ceegeHnA

pagyvpoBKa MUKPO(OHOB METOAOM B3aMMHOCTU MOXET GbiTb BbIMO/IHEHA W60 C MOMOLLbI TPeX
MUKPOOHOB, fiBa M3 KOTOPbIX fO/XKHbI 6bITb 06paTUMbIMMK, IM60 C NOMOLLbI0O BCMOMOraTe/lbHOro0 NCTOY-
HMKa 3BYKa M ABYX MUKPO(OHOB, OfHN M3 KOTOPbIX AO/KEH ObiTb 06PaTUMbIM.

MpumevyaHune — ECAN O4HN U3 MU KpOCbOHOB HeoﬁpaTl/IM, TO OH MOXET 6bITb MCMO/b30BaH TOMbKO BKaYeCTBe
NpreMHNKa 3BYKa.

5.1.1 O6wmre NPUHLUNBLI FPagyMpPOBKMN NPWU UCMONb30BAHUN TPEX MUKPOGOHOB

MpegnonaraloT, 4YTO ABa MUKPOJOHA aKyCTUYECKN COeAMHEHbI C MOMOLLbIO Kamepbl CBA3W. Vcnonb3ys
O4WH U3 HUX B KayecTBe MUCTOYHMKA 3BYKa, a ApYrol — B KayecTBe MPUEMHMKA, M3MepPSAIOT 31eKTPUYecKuii
nepefaToyHbIi UMNegaHc. Ecav akycTUYeCcKnii nepefaToyHbI MMeAaHC TaKo CUCTeMbl U3BECTEH, TO MOXKHO
HaliTW Npou3BefeHMe YyBCTBUTENIbHOCTEW MO JAB/IEHWIO BYX CBA3AHHbIX MUKPO(OHOB. Vcnonb3ys napHble
KOM6UHauum MukpooHoB (1), (2) n (3), nonyyarT TpU TaKUX HE3aBUCUMbIX NMPOU3BEAEHUS, U3 KOTOPbIX
MOXHO BbIBEET ypaBHEHMe A1 YyBCTBUTE/IbHOCTU NOJaBAEHNIO KaXA0ro M3 TpeX MUKPO(OHOB.

5.1.2 O6LWue NPUHLMMbI rpagympoBKN NpM UCNOb30BaHNM ABYX MUKPOGOHOB 1 BCMOMOraTenbHOro
MCTOYHMKA 3BYKa

Bo-nepBbiX, NpeanonaralT, Y4To Ba MUKPO(OHA aKyCTUYECKMN COeANHEHbI MeXay co060li ¢ moMoLbLo
Kamepbl cBSA3N. OnpeaenstoT NpousBeAeHNe 3HaYeHNA YyBCTBUTENbHOCTY NOAaBIEHMNIO 3TUX MUKPOGOHOB
(5.1.1). Bo-BTOpbIX, NpefnonaralT, 4To Ha 06a MUKPOgOHa BO3AeliCTBYET 0NHaKOBOe 3BYKOBOE [jaB/ieHne
OT BCMOMOraTeslbHOr0 MCTOYHMKA 3BYKa. TOrja OTHOLIEHWe ABYX BbIXOAHbIX HaMpsXeHWn 6yaeT paBHO
OTHOLLEHMWIO YYBCTBUTENbHOCTEN MO JaB/EHMNIO 3TUX MUKPOMOHOB. Taknum 06pa3om, U3 Npoun3BefeHUs un
OTHOLUEHMNSA YyBCTBUTE/IbHOCTEN MO JaBAEHWIO 3TUX ABYX MUKPOMOHOB MOXHO ONpeAenTb YyBCTBUTENb-
HOCTb MO AaB/IEHVNIO KaXAOro 13 ABYX MUKPO(OHOB.

MpuMcyaHmc — YTobbl NOMYUNTL OTHOLLIEHWE YyBCTBUTELHOCTEN MO JaBNeHNI0, MOXHO MCMO/b30BaTb METOA
HernocpeACTBEHHOI0 CPaBHEHVISA, & BCMOMOraTe/lbHbIM MCTOYHVKOM 3BYKa MOXET ObMb TPETUI MAKPOGOH. MeXaHUYecKvie
N aKyCTUYECKVIE XapaKTEPUCTVIKU KOTOPOr0 OT/IMHAIOTCA OT XapaKTepuCTUK rPafynpyeMbIX MAKPOGOHOB.

5.2 OCHOBHbIe ypaBHeHUS

Na6opaTopHble 3TafoHHble U MOA06HbIE UM MUKPOMOHLI MOXHO paccMaTpuBaTb Kak 06paTuMble, 1
NMo3ToOMy CUCTEMY M3 ABYX YPABHEHWUN A5t 3TUX MUKPOGOHOB MOXHO 3anucaTb B BUfe

Zul+27228B=Y, (*)

22,i +272

riae p — 3BYyKOBOe fjlaBfieHne, paBHOMEPHO pacnpegesnieHHoe No Mem6paHe MUKPOKOHa;
U — Hanps>XeHne na 3NeKTPUYECKUX KOHTaKTax MUKpPO(oHa:
M— 06beMHas CKOPOCTb aKyCTMUecKol YacTu (MeMBpaHbl) MUKPO(oHan
/.—cuna Toka, NPOTEeKalLLero Yepes 3NeKTPUYECKMe KOHTaKTbl MUKPO(OHa:
z N = £e —3neKTpuyecknii nMnegaHc MUKPOGOHa NPU 3aTOPMOXEHHOW MeMBpaHe;
Z22 = 2a — aKyCTMYeCKUi MMnegaHc MMKPO(OHa NP Henarpy>KeHHbIX 3MeKTPUUECKUX KOHTaKTax;
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Z,2=rn *“ N/()Zk— nepesaToyHblii MMmnefaHc B 06paTHOM ¥ NPAMOM HanpaBieHuax; MP — 4yyBCcTBK-
TeIbHOCTb MUKPOMOHA N0 AaBNEeHUIO.
YpaBHeHusa (1) MOXHO nepenucaTb B BUAe

£EN+ =£ <«a)
MpZ*l+

KOTOpble U ABASAITCA YpaBHEHUAMY B3aMMHOCTU 415 MUKPOQOHa.

MpegnonaratoT, YTo MUKPOGOHbLI (1) 1 (2), MeloLW e YyBCTBUTENBHOCTU NO faBneHuto A*pi n M p.2>
aKyCTUYEeCKMN COeAMHEHbI C MOMOLLLbIO Kamepbl CBA3W. V13 ypaBHeHWIA (1a) BUAHO, UTO TOK/, MpOTeKatLnii
yepes 3/IeKTPUYECKME KOHTaKTbl MUKpogoHa (1), BbI30BeT 06BEMHYH CKOPOCTb MPY KOPOTKOM 3aMblKaHWU
0? = 0 Ha membpaHe) J1/p , /1 wn co3pacT 3BYyKOBOe AaBsieHMe p2=2Z a Mp.il, Ha aKkyCTMYeCKOM BXoge
MUKpodoHa (2). rae £a,i2 ABNAeTCA aKyCTUYEeCKMM MepefaToyHbIM MMMeAaHCOM CUCTEMBbI.

HanpseHne X0n10CTOro xofa Ha MUKPoGoHe (2) Npu aTom 6ygeT

CnepoBaTe/ibHO, MPOM3BefieHMe YYBCTBUTE/IbHOCTEN MO AaBNeHuo 6yaeT

M 9xM pi = {i/Z"2)(U2/iD- )

5.3 MeToj 3amelleHNss Hanps>KeHns

MeTog 3aMeLLeHNs HaNPSHXKEHNA NMPUMEHSIOT 418 ONpPeAeseHNss HaMPSXXeHNA X0N10CTOro X04a 31eKT-
PUYECKN Harpy>XeHHOro MUKpPOgOoHa.

MpegnonaraloT, 4TO K MUKPOMOHY C onpejesieHHbIM Hanps)XXeHWeM X0/10CTOr0 X04a W BHYTPEHHUM
UMMeAaHCOM MOAK/IOUYEH UMMEAAHC Harpy3Ku. 15 3MepeHnNs HanpsHXeHUs X010CTOro XoAa K MUKPOhoHyY
nocnefoBaTeNIbHO MOAKOYAOT Manblii (MO CPaBHEHWIO C UMMEAAHCOM Harpysku) MMMefaHc, Yepes KoTo-
pbIi NoAaloT C reHepaTopa KannmbpoBOYHOE HaMpPsXXeHWe N3BeCTHOr0 3HAaYeHUs.

MpegnonaraloT, 4TO 3BYKOBOE AaB/ieHUE U Ka/iMbpOoBOYHOE HaMpsiXXeHne TOM >Ke 4acToTbl MogawT
nonepeMeHHo. KannbpoBoyHOe Hanps>XXeHue perympyroT 40 TexX Nop. NoKa OHO He AacT TakKoe Xe najeHue
Hanps>XeHNs Ha MMMNefjaHce Harpy3ku, YTo 1 NPy BO3fENCTBUN 3BYKOBOIO0 AaB/IEHNA HA MUKPOGOH. B aTom
cnyyae HanpsbkKeHme Xo0/10CTOro xoAa 6yfieT paBHO MO 3HAYEHWUIO KanM6POBOYHOMY HamNpsXXeHUIo.

5.4 OnpefeneHne aKyCTMYeCKOro nepejaToyHOro umnegaHca

AKyCTuueckuii nepefaTouHbii umnegaHc £a.12=p2( /I/ p,1/ 1) MOXHO onpefennTb U3 IKBUBANIEHTHOWA
cXeMbl pucyHKa 1, rae £ k1 un —aKycruyeckune nmnegaHcbl MMKpodoHoB (1) n (2) cooTBETCTBEHHO.

| — Kamep» cusi x PUCYHOK 2 — OKBUB&/IEHTHasA Cxema /1 OnpeeneHns
Z j |2' korga pasvepbl Kamepbl CBA3M Ma/lbl MO CpaBHe-

PucyHok | — OKBUBA/IEHTHasA cxema /15 onpegeneHnsa o
HUKO C AJTMHOW BOJIHbI

aKyCTUYECKOro nepesaTovHoOro nMmnegadca Z,. v

B HeKOTOpbIX Cy4vasax Z*. i: MOXHO onpegennTb TeopeTudeckn. MpeanonararT, YTO 3BYKOBOE fjaBieHune
6yfeT OAMHaKOBbIM B 110601 TOUKe BHYTpY Kamepbl CBS3W (3T0 6yaeT cobnofeHo, eciv husnveckne pasmepbl
Kamepbl CBSA3M MaTbl MO CPABHEHWIO C A/IMHON BO/HbI). TOMIbKO B 3TOM C/ydae ras, 3ak/ltoUeHHbIli B Kamepe
CBSI3U, XapaKTepusyeTcs Kak uucTas rMOKOCTb, M U3 3KBUBASIEHTHON CXeMbl pUCYHKa 2 (B MPeAMnonoXeHUn
aamabaTnyeckoro xapakrepa CxaTus U paclimpeHus rasa) £ aM Bbipaxaetcs yepes Z 'kl2:

! g + ®)
204 Z,i «q A,
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roe V— o6wunii reomeTpnyeckuii 06beM Kamepbl CBATU, M-;
_C, —3kBMoanelrTHblii 06bemM MuKpodoHa (1), mM3;
T ¢ 2—3KBMBaNeHTHbIN 06beM MUKpodoHa (2), M1;
Z,,y = KpJ(jbiV) —akKycTuyecknin umnegaHc rasa, 3ak/04eHHOro B Kamepe cBsasu, 1llac/m3;
o»- YrnoBasi yactoTa, pag/c;
[ —cTaTu4eckoe gasneHue, la; .
K — OTHOLWeHWe yaeNbHbIX TEN/1I0EMKOCTEN MPU YCNOBUAX U3IMEPEHNUSA,
K, paBHO K MpW OMOPHbIX BHELIHUX YC/OBUSAX;
Y= I_3I-|I‘?‘-IGHVIH ONS K M K, MOXHO onpefennTb U3 ypaBHeHWUI, NpUBeAeHHbIX B NpunoxeHun E.

Ha 60nee BbICOKMX YacToTax, MPM KOTOPbIX pasmMepbl Kamepbl CBA3W HeJOCTaTOYHO Majbl MO Cpas-
HEHWIO C ANIMHON BOMHbI, onpefeneHne A n ,, cTaHOBUTCA 60/1ee CoXHbIM. OHAKO ecnin hopma Kamepbl
LUNNHAPMYecKas v ee AuaMeTp Takol Xe. Kak y MeMbpaH MUKPOMOHOB, TO Ha YacTtoTax, rge npegnona-
raeTca pacnpocTpaHeHue NNOCKUX BOJIH, BCIO CUCTEMY MOXXHO paccMaTpuBaTb KakK O4HOPOAHYIO IMHUIO
nepegaymn (CM. pUCYHOK 3); B 3TOM C/lydae A N U BblpaxaeTcs 4vepe3 Z \ 12(B npegnonoxeHun agnabartu-
YecKoro xapakTepa CXaTusi U pacllMpeHns rasa):

QWA +(C .r)Sin vh) (4)

£ «l£fa
we 2 J10 = pc/57;

p — NNOTHOCTb rasa, 3aK/l04YEeHHOr0 B KaMepe CBSA3U, KI/M3;

C — CKOpOCTb 3BYyKa, CBO6GOJHO pacnpocTpaHstoLLerocs B rase, M/c;

\ — nonepeyHoe ceyeHne KaMepbl CBSI3U, M2,

4 — pnvHa Kamepbl CBA3W, T.e. PacCTOAHME MexXay AByMSA MeMbpaHamu, M;

y = a + JI* — KOMMNNEeKCHbIN KO3 (rLMeHT pacnpocTpaHeHuns, m -".

Mpun ncnonb3oBaHUN ypaBHEHUA (4) Y MOXHO YNpOCTUTL, MOMIOXMB a PaBHO HY/O 1 |) paBHOI Ww/c.

HeobxoaMmo y4yecTb N060 BO3AYLUHbLIA 06bEM, CBA3AHHbLIN C MUKpPO(OHaMU, JadKe HaXOAALWMACSA BHe
uMnmHapa, 06pasoBaHHOr0 KaMepoi cBA3W 1 06emMmn memb6paHamum (cM. 7.3.3).

PucyHok 3 — 3KBuBasIleHTHas CxeMa /151 orpefesieHnsa Z'a ,2, Korfa B Kamepe CBA3U
npegnonaraeTca pacnpocTpaHeHvie NA0CKON ThiHbI

5.5 lonpaBka Ha TenaonpoBoOAHOCTb

Mpw onpegeneHun A\ ,, B 5.4 npefnonoxeHbl agnabatnyveckne ycnosus B kamepe cBs3n. OfgHako B
AeNCTBUTENbHOCTY MMBLUME TEMI0NPOBOAHOCTN CTEHOK KaMepbl CBSI3M BbI3bIBAET OTK/OHEHME OT YMCTO afmaba-
TUYECKMX YCMOBWIA, 0CO6EHHO ANS HEeBONbLUMX Kamep CBA3N WM HU3KMX 4acTOT. TONbKO ANsi KaMepbl MPOCTOW
(lopMbI B NpesnonoXeHNn, YTO CTEHKN KaMepbl OCTAKTCSA MPU MOCTOSIHHOM TemnepaType, MOXHO paccumTaTtb
NnoTepH Ha TEen0MpoOBOAHOCTbL W BbIPasUTb UX B BUfAE KOMMJIEKCHOIO MOMPaBOYHOro KO3(duuneHT 4 ,, K
reomMeTpunyeckomy 06bemy V B ypaBHeHUU (3) uav K Naowaan nonepevyHoro ceHeHUs B ypaBHeHWUM (4).

PacueT nonpaBoyHOro KoaduuunerTa [, NpuBeAeH B NPpUNIOXKeHUN A.

5.6 lNonpaBka Ha KanuansapHOCTb TPYOKM

O6bIYHO B Kamepe CBA3M MOHTUPYIOT KanuansapHble TPYOKW NS BbipaBHMBAHWS CTaTUYeCKOro
faBNeHns BHYTPY U CHapyXW Kamepbl. [1Be Takve KanunnspHble TpY6KU NO3BOASIOT BBECTU B KaMepy CBA3MN
APYyroi ras BMecTo Bo3gyxa.

AKYCTNYECKUI MMMeAaHC Ha BXOAe OTKPbITON KanuanapHon Tpybkn An c onpefenstoT no gopmyse

An., = Zu,tg(y/t). (5)
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rge Z a , — KOMIMJEKCHbIV aKycTU4YecKuii BOJTHOBOW umnegaHc 6eckoHeuHol Tpyoku. 1la c/m3;

4 —panuHa TpyoKu, m.

LUyHTUpytowee AelicTBME KanWANsSpHbIX TPY6OK Yy4WUTbIBAOT BBOAA KOMMIEKCHbIA MONpPaBOYHbIi
KO3 pnumneHT K aKyCTUYeCKMM MnepefaTouyHbIM MMMefaneam, onpegeseHHbIM no gopmynam (3) u (4):

&012x (6)

rge N — 4ncno 04MHAaKOBbIX KanuansapHbIX Tpy6okK;
Z1J2 — aKycTUYecKmnii nepefaToyHblii nmnegaHc Z ' 'Bl, ¢ nonpaBKoii Ha Tenn0nNpoBOAHOCTb cOracHo 5.5.

3HayeHMsa peanbHOVW M MHUMOI YacTeli aKycTMYeCKOro vMmMmnefaHca Ha Bxoge Z , ANnA OTKPbITOW
KanunnsipHoi TpyoKn npuBeAeHbl B MPUIOXeHUN B.

5.7 OKoHYaTe/IbHble YpaBHEHUA T8 YyBCTBUTE/IbHOCTU MO AAB/IEHUIO

5.7.1 MeTog C MCMONb30BaHWEM TPex MUKPOGOHOB

O603HaYalOT 3NeKTPUYECKUIA nepefaToyHblii umnegaHc /f1//, yepe3 Z el2 n BBOAAT aHaNormyHble
0603HaYeHNs 4Na ocTaBLUeiica napbl MUKPOGOHOB.

MpUHAB BO BHUMaHMe NoNpaBKW, YKasaHHble B 5.5 1 5.6. nonyyatoT 0KOHYaTe/IbHOe ypaBHeHWe AN
MOAYNSA YyBCTBUTENLHOCTU MUKPOdOHa (1) no gaBneHunto:

Wh.1 hl e L b @)

AHanornyHble ypaBHeHUs cnpaBeanBbl U A1 MUKPODOHOB (2) u (3).

Mofo6HbIM 06pa3om onpefenstoT 1 PasoByl YyBCTBUTE/NbHOCTb MUKPOGOHOB Yepe3 (pas3oBblii yron
KaX0ro uneHa ypaBHeHus (7).

5.7.2 MeTog ¢ ncnonb3oBaHMeM [BYX MUKPOMOHOB M BCMOMOraTe/lbHOr0 UCTOYHUKA 3BYKa

Ecnun ncnonb3yoT TONbKO ABa MUKPOMOHA 1 BCOMOraTe/ibHbI UCTOYHUK 3BYKa, TO OKOHYaTe/bHOe
ypaBHeHWe ANA MOAYyNs YyBCTBMTENILHOCTU MO faBfieHWI0 OyaeT UMeTb BUf,

wpePi <«

rae OTHOLWIEHWe BYX YYBCTBMUTE/IbHOCTEN MO faaTeHWUID WM3MePSIOT NyTeM CPaBHEHUS MpW pasMeLLeHun
HanpoTWB AOMOJIHUTENIbHOIO UCTOYHUKaA (CcM. 5.1.2).

6 ®PaKTopbl, BANAIOLME HA YYBCTBUTE/IbHOCTb HO AaB/IEHWNIO

6.1 O6wue cBefeHNA

UyBCTBUTENILHOCTbL KOHAEHCATOPHOI0 MUKPOMOHa MO AansIeHMIo 3aBUCUT OT HarpsXXeHUs nonspusauum
M OT BHeLHUX ycnosuiA. Bonee Toro, npu onpegeneHnn YyBCTBUTENLHOCTM MpeAnonaratT, YTo Npyu nsmepe-
HUAX JO/DKHbI 6bITh BbINOMHEHbI HEKOTOPbIE TPe6oBaHWA: JOCTATOUYHO XOPOLLWMA KOHTPOMb BHELLHUX YCNOBUIA
npv rpagyvpoBke ¢ Tem, Y4Tobbl MONYYNTb AOCTATOYHO Masible COCTaBAAOLLME 06LLLeid HeonpeaeneHHOCTH.

6.2 HanpsyxeHue nonspusayum

YyBCTBUTE/IbHOCTL KOHAEHCATOPHOr0 MWKPOMOHaA MPUOAMN3UTENIbHO MPOMopLUuoHasbHa Hanpsxe-
HUIO NONMsSpu3anunmn, 1 No3TOMy B NPOTOKO/E TPafyUpPoBKM AO/HKHO 6bITh YKa3aHO AeliCTBUTENIbHOe 3HaYe-
Hue nonapusaumn. PekomeHgosaHHoe MOK 61094-1 HanpsxeHue nonspusaummn pasHo 200,0 B.

6.3 CraHfapTHas KOH(MUrypaums 3a3eM/IEHHOro sKpaHa

B cooTtBeTcTBUM Cc 3.3 M3IK 61094-1 HanpsKeHWe XO0M0CTOro XoAa [O/HKHO ObiTb M3MepPeHO Ha
3NEKTPUYECKNX KOHTAKTax MUKPOMOHA MeTOAOM 3aMeLLeHUs HanpsXeHus, onucaHHbIM B 5.3, npu nog-
K/IOYEHUN K CTaHAapPTHON KOHCTPYKLUMWN 3a3eMJIEHHOT0 3KpaHa. Tpe6oBaHWs K KOHQUrypaumu 3a3eMeH-
HOr0o 3KpaHa Ansa nabopaTopHbIX 3Ta/IOHHbLIX MUKPOGOHOB yKasaHbl B MOK 61094-1.

AHanornyHaa KOHCTPYKLUMA 3a3eMJIEHHOr0 3KpaHa [lo/KHa 6biTb MCMNosb3oBaHa Npu rpagynpoBke
KaK 415 MUKPO(hoHa-NpueMHUKa, Tak U Ana MUKpPodoHa-n3nyyaTens, a aKpaH A0/HKeH 6bITb MOAKNOYEH
K Hy/IeBOMY MOTeHLumany.

Mpn ncnonb3oBaHUU APYroi KOHCTPYKUMWU pesynbTaTbl FPafyvpoBKW [O/DKHbI ObiTb NMPUBEAEHbI K
CTaHAapTHON KOHCTPYKLWUMN 3a3eMJIEHHOTO 3KpaHa.
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Ecnu n3rotoBuTenb yKasbiBaeT MakCMMasbHOe MeXaHU4ecKoe ycuamne, KOTopoe MOXHO npunaratb K
LeHTpaslbHOMY 3/1eEKTPUYECKOMY KOHTaKTy MUKPOGOHa, TOT 3TOT npefen Henb3s MpeBbIlaTh.

6.4 PacnpepgeneHue faBrieHMa No memb6paHe

Mpun onpefeneHnn 4yBCTBUTENbHOCTM MO AaBNeHWIO MpefnosaratlT, 4TO 3BYKOBOe faB/ieHue
paBHOMEpPHO pacnpefgesnieHo No Memb6paHe. BbixogHoe Hanps>XXeHue MUKpPoOdOHa Npu HepaBHOMEp-
HOM pacnpefeneHny AaBfeHUA NO MOBEPXHOCTM MeM6bpaHbl 6yfeT OTAMYATLCA OT BbIXOAHOrO Ha-
NpsXeHWss MUKpPooHa NpU paBHOMEPHOM pacrnpefesieHUN fAaBNeHUA, WMeLWeM TO Xe camoe
cpefHee 3HayeHWe, NOCKO/IbKY 06bIYHO MUKPOGOH 60/1ee YYBCTBUTENIEH K 3BYKOBOMY flaB/IEHNIO B
LueHTpe MembpaHbl.

B unnnHapmnyecknx Kamepax cBsi3n, ONMcaHHbIX B NPUIOXKEHUN B, BOIHOBOE ABWMXXeHWe OyfieT Kak
NpoAo/ibHbIM, TaK U pagvanbHbIM. PagnanbHoe BOSIHOBOE ABWMXeHWe 6yaeT NMPUUYUHOW HepaBHOMEPHOTO
pacnpefeneHns gaBneHna no membpaHe. OHO BO3HUKHET, eCln n3nyyatenb 6yfeT oTAnyaTbCsa OT nieanb-
HOro NMOPLUHEBOr0 MCTOYHMKA, NMJIOTHO COMPUKACAIOLLErOCA C MOBEPXHOCTLIO KaMepbl CBA3W, WAW ecnn
reomeTpmyeckas opma coefjuHeHNS MUKPOGOH—KamMepa CBSA3N He ABNSETCA NPAMbIM KPYroBbIM LIUAWH-
4pom.

PekomeHfyeTcs, 4T06bI NpU rpajynpoBKe HEPABHOMEPHOCTb pacnpejeneHnsa 3ByKOBOI 0 aBneHuns
no mem6paHe He npesbiwana +0.1 gb. OfHaKo 3TO ycn0BMe TPYAHO KOHTPO/MPOBaTb M3-3a reoMeTpu-
YecKOro HeCOBEpLUEHCTBA peasibHOro MUKpPodoHa. XOoTA pajuanbHOro BO/THOBOrO ABUXEHWSA HEBO3-
MOXHO nsbexatb M3-3a OTINYNA pacnpefeneHnsa no CKOPoCcTU MUKPOGoHa-nusnyyvatensa ot ngeanbHoro
MOPLUHSA, BCe XXe Kamepbl CBSA3W, AMameTp KOTOPbIX paBeH fuaMeTpy MeMbpaHbl MUKpodoHa, 6yayT
MeHblle BCEro MOABEPXEHbl pajuanbHOMYy BOJIHOBOMY ABVXKEHWIO W MeHee BCero 4yBCTBUTENbHbI K
HecoBepLUEHCTBY reomMeTpuyeckoir (opMbl MOMNOCTU, YeM KaMmepbl CBA3W C fuaMeTpom, 60nbLInM
anameTpa mMembpaHbl.

OpfHako ecnu HeobxofuMma BbICOKas TOYHOCTb MPWU rpajyvpoBKe Ha BbICOKMX 4vacToTax, TO Ans
nonyyeHus 6asee MpaBU/bHOM YyBCTBUTENbHOCTU MWUKPOGOHa >KenaTe/lbHO WUCMO0/1b30BaTb HECKOJIbKO
Kamep CBSA3U pas/IMYHbIX pasMepos.

6.5 3aBMCMMOCTb OT BHELLHWX YCNOBUIA

6.5.1 CTaTunuyecKoe jaBeHune

AKYCTUYeCKOe COMPOTUBIEHNE N Macca rasa Mexjy MeMOpaHoi U HeNnoABMXHbBIM 3/1EKTPOAOM,
nojaTANBOCTb MOMOCTU 32 MeMOPaHON U. cnefoBaTeNlbHO, YYBCTBUTENbHOCTb MO faB/eHUIO 3aBUCAT
OT cTaTWYecKoro fasneHnsa. 9Ta 3aBUCMMOCTb ABNSeTCA PyHKLUMeR oT yacToTbl. Ee MOXHO onpege-
NUTb ANA MUKpoOMOHa NyTem rpajyvpoBKUM MeTO4OM B3aMMHOCTWM MNPU PasNUYHbIX CTaTUYECKUX
AaB/IeHUAX.

Mpunoxernne I cogepXuUT MHMDOPMAaLMIO O BAUAHUWN CTATUYECKOr0 AaBNIeHNS Ha YyBCTBUTENbHOCTb
no flaBneHunto NabopaTopHbIX 3TaNOHHbIX KOHAEHCATOPHbIX MUKPO(OHOB.

6.5.2 TemnepaTypa MUKpPOdOHa

Nto60i NabopaTopHbIA 3TaNIOHHbIA MUKPOGOH 6yAeT YyBCTBUTE/EH K TemnepaType. 3Ta 3aBUCMMOCTb
ABNAETCA PYHKLMEA YacToThbl.

MpunoxeHnne I cogepXuUT MHMOPMAaLMIO O BAVAHUM TemnepaTypbl Ha YyBCTBUTE/NIbHOCTb MO faBie-
HU0 NabopaTopHbIX 3TaNlOHHbIX KOHAEHCATOPHbIX MUKPOGOHOB.

MpumeyaHune — Ecim MUKPOGOH MOABEPTHYTL GOMLLUVM U3MEHEHUSIM TeMMepaTypbl, TO 3TO MOXeT Mpu-
BECTV K M3MEHEHMIO ero YyBCTBUTENbHOCTU.

6.5.3 BnaxHocTb

XoTa TepMOANHAMUYECKOE COCTOSAHME BO3AyXa B MOOCTU 3a MeMbpaHOn MUKpOGoHa cnerka 3aBucuT
OT BNNAXXHOCTU, HO ee BNIUAHNE Ha YYBCTBUTE/IbHOCTb na6opaToprlx 3TaNIOHHbIX MVIKpOd)OHOB BOTCYyTCTBUE
KOHJeHCcaLn He NPOoC/eXnBaeTcs.

MprumeuaHue — MNOBEPXHOCTHOE COMPOTMB/IEHWE U30MALMIN MaTepUana Mexay HenogBUXKHLIM 3/1eKTPOLOM
1 KOPMYyCOM MUKPO(OHA MOXET YXYALUUTLCS NOJ BNVSIHAEM GOIbLLION BNaXHOCTW, 0CO6EHHO €C/IM MaTepuan 3arpsisHeH
(7.4). ToBeEpPXHOCTHOE COMPOTUB/IEHWE WMEET 3aMeTHOe B/IMSIHME HA YYBCTBUTENIbHOCTb MUKPO(OHA Ha HUIKUX
yacToTax, 0co6eHHO Ha (hasoBYH UYBCTBUTE/IHOCTb.

6.5.4 ATmocepHble ycnoBus

B npoTokone rpafynpoBkM MUKPOGOHOB Yy BCTBUTENIbHOCTbL MO AaB/IEHWIO A0/DKHA ObITb NpUBeAeHa
K OMOPHbIM BHELUHWUM YCN0BUAM, €C/IM UMel0TCA AOCTOBEPHbIe MOMpaBoYHble fJaHHbIe.

Ycnoeusi, Npu KOTOPbIX MPOBOAUAN FPafyVpPOBKY, [O/KHbI 6biTb BHECEHbI B MPOTOKON.

MpumeyaHune — MNpu rpagympoBKe TeMnepaTypa MUKPO(OHa MOXET OT/IM4aTbCA 0T TeMnepaTypbl OKpyXa-
foLLLEero Bo3gyxa.
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7 CoCTaBNstoLLME HEOMPeAeNeHHOCTM TPasy pPOBKY

7.1 O6wme cBefeHnA

B fononHeHne K hakTopam, anualOWMM Ha YyBCTBUTE/IbLHOCTb MO AAB/IEHUIO U YMNOMAHYTbIM B
pasfenie 6, HWXe yKa3aHbl COCTaBnALMe 06LIel HeonpefeNeHHOCTU, TakKme Kak MOrpelwHocTb MeToja,
WMHCTPYMEeHTa/IbHas NOrpelHoCcTb U TWaTeIbHOCTb MPOBefeHNs TPafgynpoBKu. PakTopbl, N3BECTHLIM 06-
pasom BMAKOLWME Ha pesynbTaTbl rpagynpoBKu, LO/MKHbI 6bITb N3MEPEHbI UK paccynMTaHbl C MaKCMMasibHO
BO3MOXHOW TOYHOCTbIO A1 TOr0, YTOObl YMEHbLUNTL UX BANSIHUE Ha 00LL Y0 HEOMpPeaeNeHHOCTb.

7.2 3neKTpUYeECKWiA NepesaToOYHbIN MMMefaHc

[na n3mepeHns 3NeKTPUYECKOro NepejaToyHOro umrnepaHca ¢ Heo6Xo04MMOW TOYHOCTbIO MMelTes
pasnnyHble METOAbl, HO HW OJHOMY M3 HUX HeNb3s OTAaTb NpeanovTeHMe. Hanpsh>KeHne NUTaHUA, UCMONb-
3yemoe AnA MUKPOgoHa-n3nyyartens, AO/HKHO ObiTb TaKUM, YTOObI LILIAHNE FapMOHUK Ha HeornpegeneH-
HOCTb B MW3MEPEHWN YYBCTBUTENbHOCTW MO faBfieHWt0 6bIJ1I0 Mano M0 CPaBHEHWUIO CO Chy4yalriHoWn
HeonpeAesnieHHOCTbIO M3MepeHWid. LLymbl nnn agpyrve nomexu (Takue Kak MepekpecTHble MOMexu) akyc-
TWUYECKOr0o WX JPYroro npoucxXoXeHUs He [O/DKHbl Ype3MepHO TMUTbL Ha YyBCTBUTE/ILHOCTL MO AaBie-
HUI0. AN8 yny4dlweHns OTHOLWEHNA eHrHan/llyM MOXHO UCMO/b30BaTh MOM0COBbIE (GUNbTPbI.

7.3 AKYCTUYECKUIA NepeaTOYHbIi MMNeaaHc

7.3.1 O6uime cBegeHus

Ha aKycTU4YecKuii nepefaToyHbli UMMeAaHC BAUSIOT MHOTO (DAKTOPOB, HO OCHOBHbIM MCTOYHUKOM
HeonpefesleHHOCTU NPW ero M3MepeHnun, ocob6eHHO AN ManeHbKUX Kamep CBA3M, ABMAIOTCA napameTpbl
MUKpOOHa.

7.3.2 Pa3mepbl Kamepbl CBA3N

dopmMa 1 pasmepbl MOMOCTM COBPaHHON Kamepbl CBA3M AO/MKHbI YA0a3eTBOPATbL Tpe6oBaHUAM 6.4.
Moka Hanbonblune pa3mepbl Kamepbl CBSA3W Majibl MO CPaBHEHWIO C [/IVHOW 3BYKOBOW BOJIHbI B rase,
3BYKOBOE flaBfieHne 6yaeT AOCTATOYHO OfHOPOAHLIM B Kamepe U He 6yaeT 3aBWUCeTb OT ee opMbl. Ha
BbICOKMX YacToTax W AN 60MbLIMX Kamep CBA3W 3T0 Tpe6oBaHVWe MOXeT ObiTb Y[0B/ETBOPEHO Mpu
3ano/IHeHUN MOJIOCTU Te/IEM WU BOLOPOLOM.

Mpumepbl NPUMeHAEMbIX KaMep CBA3W AaHbl B NPUIOXeHUU B.

MpumeyvaHunsa

1 UMnuHLpuYecKne Kamepbl CBSA3M, UCMOMb3yeMble B AManasoHe 4acToT, rAae pasMepbl Kamepbl He Majbl HO
CpPaBHEHWIO C ANMHOM BOMHbI, LO/MKHbI ObITb M3rOTOBMEHbI C 0CO6GOM TLATENLHOCTLIO, 4TOObI MNPeAoTBPaTUTHL
BO36YXX/IEHNE acCMMETPUYHbIX 3BYKOBbIX MOJIEN.

2 BnvsHWe acMMMETPUYHOrO pacnpegeneHns 3BYKOBOro Mofis Ha MUKPO(OH MOXHO 06HapyXuTb W3MeHSSs
B3aMMHOE MOM0XKEHNE Kamepbl CBSI3M U MUKPOGOHOB, HanprMep NoBopaumBas Kaxablii MMKPO(OH BOKPYr CBOel ocu
CTYMEHAMWU Ha HEKOTOpbIA yron. Ecnn npu 3TOM 3MeKTPUYECKUIA MepefaTOYHbIA MMMeAaHC WM3MEHSeTCs, TO 3TO
BNIUAHWE CNeayeT NPUHATH BO BHUMaHWe MpU OLEeHKe HEonpeaesieHHOCTH.

3 Ecnn kamepa CBSi3M 3ano/IHEHA HC BO34YyXOM, a ApYrM rasoM. TO Heo6X04MMO MPeAoTBPaTUTL YTEUKY 3TOro
rasa B Mo0/IOCTb 3a MeM6paHoii NyTem repmMeTu3aumMy KOHTAKTUPYHOLWMX MOBEPXHOCTEN TOHKUM C/I0EM BaKyyMHOW
cmasku. Mpu gauddysmm rasa vyepes MembpaHy rpagyMpoBka MUKPOGOHA AaHHbIM CNOCO60M HEBO3MOXHA, TaK Kak
UYBCTBUTENbHOCTb MUKPOGOHA CTAaHOBUTCS HEMPeACKa3yeMOid.

7.3.3 TlepefHAa MonoCTb

NabopaTopHble 3TaNloHHble MUKPOMOHbLI Nepes Memb6paHoii nMmeloT yrny6neHune. O6bem 3Toi nepeg-
Heil MoNoCTU A&THAETCA 4acTbio 06LWEero reoMeTpuyeckoro obbema V Kamepbl CBA3W N ypaBHeHUn (3).
Fny6uHbI 3TUX MepeAHUX MONOCTel TakXke BAMAIOT Ha A/IMHY 4. Kamepbl CBA3W B ypaBHeHUu (4). W3-3a
[OMYCKOB MPW U3rOTOB/IEHWM 06BbEM U FNy6UHY nepefHeil MONOCTW crnedyeT ONpeAensATb MHANBUAYANbHO
018 KaXAoro MUKpooHa mepej ero rpagyvpoBKON B Kamepax CBSA3W MAOCKOWN BOMHbI (MpunoxeHue ).
JNlerko onpefennTb, 4YTO U3MeEPEHHbI 06beM MepeaHei monocTn 6yfeT oTAMYaThbea 0T 06bema, paccymTaH-
HOr0 Ha OCHOBAHWMN MOMNEePeYyHOro ceyeHNs 5v Kamepbl CBA3N U TNYyOUHbI MepeaHel MoaocTn. 3TO CBA3AHO
C TeM. 4TO AMameTp nepefHeli MOAOCTU MOXET HEeMHOro OT/iMyaTbCsi OT AMameTpa Kamepbl CBA3W, a
nepeAHASA MONOCTb MOXET MMeTb Ha BHYTPeHHel cTeHKe pe3bby, KOoTopas He M03BOMSeT TOUHO OMpefenuTb
AMaMeTp NooCTU, M 3[eCb Xe MOXET b6bITb JONO/HUTENIbHOE KOJbLeobpas3Hoe BO3AYLLIHOE NPOCTPAHCTBO,
o6pasytoLiee NonocTb B62M3N Kpas MembpaHbl MMKpotoHa. Ecnv nMeeTcs xopollas repmeTusanma mMexay
CTEHKOW nepeaHelt MonocTU MUKPOGoHa U MeMOPaHOW, JONOMHUTENbHbLIA 06beM MOMOCTU, 06aBNSEMbIN
K 00beMy, pacCiMTaHHOMY WCXOAA W3 MOMEPEeYHOro cevyeHUs % Kamepbl CBA3M W TNYy6UHbI NepeaHel
nonocTh, mMaT M ero MOXHO NpubaBuWTb K 3IKBMBANEHTHOMY 06beMy MMWKpPOgOHA NpWM MCMNOMb30BaHWUN
ypaBHeHusi (4). 3TO MOXHO cfenaTb, MOCKONbKY Z, , U Z, , U WMNeAaHC AONOMIHUTENbHOro obbemMa
06pasyloT napannenbHoe CoegMHEHNE MMNefaHCOB. Ecnn fOMOAHUTENbHbI 06beM 60/bLIOA W, MO BCEWR
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BEPOATHOCTMW, HAXOAUTCHA NOTa/M NIOCKOCTM MeMbpaHbl (Hanpumep, Korga MUMKPo(oH BPeEMEHHO UCMO/b-
3ylOT ¢ afanTepoMm, 4YTobbl yA0BNeTBOPATL TpeboBaHMsAM MIK 61094-1), To paguyc Kamepbl CBA3W AO/DKEH
ObITb COrfacoBaH ¢ 3TUM 06BEMOM.

MpumeyvaHns

1 lononHWTeNbHbI 06beM B HEKOTOPbIX C/Ty4asix MOXeT 6bITb OTPULATENbHBIM.

2 TOYHOCTb, C KOTOPOW AO/MKHbI GbITb M3MepeHbI pasMepbl MOIOCTU, 3aBUCUT OT AOMYCTUMOrO0 3HaYeHUs obLuelt
MOrPeLIHOCTU N3MePeHNs 06beMa UCMOMb3yeMoii Kamepbl CBA3W M OT YacToThl.

7.3.4 AKYCTMYECKUA nMnegaHc

AKyCTUYECKUIA MMnNefaHC MMKPOGOHa 3aBMCUT OT 4acToTbl M ONpefenseTcs, B OCHOBHOM, HaTsXe-
HMem MeMbpaHbl, CMoem BO34yXa, 3aK/OYeHHbIM Mo03aAM MembpaHbl, U reoMeTpueld HenoABVKHOIO
anekTpoAa. B nepBom NpuEAMKEHUN aKyCTUYECKUIA MMMNefaHC MOXHO BbIPasuTb, C TOUKW 3PEHUSA 3KBU-
Ba/IeHTHOI CcXembl, B BWAe MOC/eAoBaTe/IbHO COEAUHEHHbIX MOAAT/IMBOCTW, MacCbl U COMPOTUB/EHUSA.
ANbTePHATMBHO 3Ty 3KBMBANEHTHYIO CXeMY MOXHO OnucaTb 4Yepe3 MOAAT/IMBOCTb, YaCTOTy pe3oHaHca u
yepe3 KO3 puLUMeHT noTepb. MoAATANBOCTb HEPEAKO BbIpaXkatoT B BUAe peaslbHON 4acTW 3KBMBANIEHTHOrO
06bemMa Ha HM3KoI yacToTe (3.8.1 M3IK 61094-1).

AKYCTMYECKUI uMMeaaHc / [ KaXAoro MUKpOMOHa COCTaBsieT OCHOBHYK 4YacTb aKyCTUYecKOoro
nepefaToqHOro MMmnegaHca ,2 CUCTEMbI W OMpefensieT NOrpelwHOCTb NPU OLeHKe BAUSAHUA Z, Ha
TOYHOCTb FPagyvpoBKMN B LLeSIOM, 1 0CO6EHHO Ha BbICOKMX YacToTax.

MeTogbl onpeAeneHNs aKycTMYeCKOro nMnegaHca onvcaHbl B Nnpunoxexnuun [.

MpumeyaHune—ToOYHOCTb, C KOTOPOW [O/MKHbI 6biTb M3MEPeHbl NapameTpbl MWKPOGOHA, 3aBUCUT OT
AONYCTUMOro 3HaueHUs 06LLeli NOFPeLLHOCTY M3MepeHNs 06beMa MCNoNb3yemMoii KaMepbl CBSI3W M 0T YacToTbl.

7.3.5 ®usnyecKune Be/INUNHbI

OCHOBHbIe (PM3NYeCcKMe BEIMUYMHBI, ONUCbIBAIOLLMEe CBOMNCTBA rasa, 3aK/Il0YeHHOro B KaMepe CBA3MW,
BXOAAT B YpPaBHeHUS ANs pacyeTa YyBCTBUTENIbBHOCTU MUKPO(OHOB. OTW BENMUMHBI 3aBUCAT OT BHELUHMWX
YCNOBUWIA, TaKMX KakK CTaTU4ecKoe AaBneHue, TemnepaTypa W B&XHOCTb. 3HAUYEHWS 3TUX BEIMUMH WU UX
3aBUCMMOCTb OT BHELUHUX YCN0BUIA YKasaHbl B NpuUaoxeHun E.

7.3.6 BHellHwue ycnosua

AKYCTUYeCKWIA nepefaToYHbIi MMMeAaHC Tak XXe, Kak U YyBCTBUTENbHOCTb MUKPO(OHA, 3aBUCUT OT
BHELLHWX YCNOBWIA, TaKNX Kak CTaTUYeCKoe AaBfieHVe U TeMnepaTypa.

7.3.7 TMonpaBoyHble KO3PDULNEHTbI

MonpaBoYHble KOIDPULUNEHTbI Ha MOTepM U3-3a TenI0NPOBOAHOCTM U KanuaIsapHbIX TPy6OK pac-
CUMNTBIBAIOT U3 YPaBHEHWN, YKa3aHHbIX B NPUNOXeHUAX A u B.

7.4 Hanps»keHue nonapusauuu

Mpu onpepeneHny Hanps>keHUs Monspusalmm Heo6Xo4MMO MPUHATL Mepbl AN ero M3MepeHus
HEenocpeAcTBEHHO Ha KOHTaKTax MUKPO(oHa. OTO 0CO6EHHO BaXKHO, eC/M HanpsXeHue nonspusaLmnm
nofaeTcs OT BbICOKOMMMENAHCHOr0 MCTOYHMKA, NOCKONbKY MUKPOMOH MMeeT KOHEeYHOe COMpoTMBEHUE
nsonsayun. C Apyroi CTOPOHbI, MMeTCSt 060CHOBaHHbIE CMOCOOLI M3MEPEHUA HaNPsSHXKeHWS nonspusaunm
B yflasieHnn oT MMKPO(hoHa Ha HU3KOOMHOM BbIX0[je UCTOUYHMKA HaMNpPsXXeHUs, ecn 0CTOBEPHO U3BECTHO,
YTO CONPOTUB/IEHNE U30NALUN MUKPOGOHA AOCTaTOYHO BbICOKO.

7.5 HeonpeaeneHHOCTb YPOBHA YyBCTBUTE/NIbHOCTU NO AaB/IEHUIO

OnpefeneHvie ypoBHA YyBCTBUTE/IbHOCTU MO JaB/IeHUIO NPU rpajyvpoBKe MeTOL0M B3aMHOCTU Mpu
KOHTPONNPYEMbIX YCMIOBUSIX OLEHUBAIOT C HEOMNpeae/fieHHOCTbO Npu6nmsnTensHo B 0.05 g6 Ha HU3KKUX ”
cpefHUX yacTtoTax. HeonpegeneHHocTb nosbiwaetcs oT 0,1 4B Ha vactoTax 10 KI'y n 20 Ky, ana nabopa-
TOPHbIX 3TA/IOHHbLIX MUKPOGOoHOB TUNoB LSIP n LS2P cooTBeTCTBEHHO.
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MNMPUNOXEHWE A
(o6s3aTeNbHOE)

TennonpoBogHOCTL B 3aMKHyTOl7I nonocTn

B 3aMKHYTOIA M0M10CTW KaMepbl CBA3M TEN0NPOBOAHOCTbL MeXAY BO3AYXOM W CTEHKAMMU BbI3blBaeT MOCTEMNEHHbI
nepexof OT afgnabaTU4ecKMx YCMOBUIA K M30TEPMUYECKMM. XapaKTepucTuKa 3TOro nepexofa 3aBWCUT OT 4acToTbl
rpafyvpoBKM W OT pa3mepoB Kamepbl. COOTBETCTBEHHO OyfeT M3MEHSATbCA W 3BYKOBOE [AaB/fieHMe, CO3jaBaemMoe
MUKPOMOHOM-M3MTyyaTenem, T.e. 6yfeT N3MEHATHCA MOCTOSAHHOE 06bEeMHOC CMeLleHWe MUCTOYHUKA. 3T0 U3MeHeHue
MOXXHO paccMaTpvBaTb Kak yBe/sMyeHue 06beMa Kamepbl CBS3W, BBEAS KOMM/IEKCHbIA MOMpaBOYHbIA KO3hdULMeHT
[H K reomeTpuyeckomy o6bemy I B ypaBHeHVM (3) Uan K Mowagn nornepeyHoro cevyeHns A B ypasHeHUn (4).

MonpaBoYHbIA KO3 hMLMEHT paccunTbIBAOT NO Gopmye

1-rK-1 <A))

rge £\ — KOMMNeKcHass PyHKLMSA npeobpasoBaHUs TemrnepaTtypbl, ornpefenseMas B BUe OTHOLIEHUA YCpefHEHHOro
Nno MPOCTPAHCTBY CUHYCONasIbHOr0 U3MEHEHUWU TemrnepaTypbl, BbI3BAHHOK 3BYKOBbIM /laaTEHUCM, K CMHycoujasib-
HOMY M3MeHeHWIo, KOTOpoe 6b1s10 Obl BblAe/IeHO, ec/iv bl CTEHKM KaMepbl CBA3WN 6blan 6bl COBEPLUEHHO HenpoBoOAs-
wmmu. B pabote |1| 3HaveHnsa EY TabynvpoBaHbl 1 AaHbl B 3aBUCMMOCTM OT napameTpoB R n X. rae R — oTHOLLeHne
ONMHBL K gnaMeTpy Kamepbl cBsisn; X —J12/(ka,): / —uacTtoTa. Iy; / —oOTHOWeHNe obbema Kamepbl CBA3M K ee
MOBEPXHOCTU, M; @, — KO3((MULMEHT TeMmnepaTypornpoBOAHOCTM Masa. M2C.

B Tabnnue A.l gaHbl 3HaYeHUN 0N HECKONbKMX R 1 X ¢ norpewwHocTbio 4o 0.00001. Ans LUANHAPUYECKMX
Kamep CBSI3W, OMMUCaHHbIX B MPUIOKeHUN B, npuBoAMMas HvKe annpokcuMauuun Ans KOMMIEKCHON BeNnynHbl £V
[,acT y[0BEeTBOPUTE/bHbIE Pesy/ibTaTbl.

Ev=1-S+ Z>S* D2S*, (A.2)
roe

P A | -y n *H# o+ i} £m - 6/r-
4~J2kX ~2-icT” 1 n(2R+12° 2 3Vx(P*Ilyl*

Mogaynu, paccuntaHHble no dopmyne (A.2). umeloT norpewwHocTb B 0,01 % ans 0,125 < R< Swn gna X > 5.

MepBble gBa uYneHa ypaBHeHus (A.2) Moryr GbITb MCMOMIb30BaHbl A1 KaMep CBSI3W, OT/IMYAlOWMXCs HO dopme oT
NpaBUIbHOrO LUMHAPA.

Tab6nuuya Al — 3HayeHusa £*

JEVCIVI< bl vacTb o MWHHas YacTb
X
a- 02 a-0S a- 1 q-0.2 a- 05 a-1
0,72127 0.71996 0,72003 1.0 0,24038 0.22323 0.22146
0.80092 0.80122 0.80128 2.0 0.17722 0.16986 0,16885
0.83727 0.83751 0.83754 3,0 0.14S18 0,14304 0.14236
0.85907 0.85920 0.85922 4.0 0.13003 0.12614 0.12563
0.87393 0.87402 0.87403 5,0 0.11732 0,11421 0.11380
0,89343 0.89348 0.89349 7.0 0.10030 0.09807 0,09777
0.91082 0.91086 0.91086 10.0 0.08477 0,08321 0,08300
0.93693 0.93694 0.93694 20.0 0.06086 0.06007 0.05997
0.94850 0.94851 0,94851 30,0 0.05002 0,04950 0,04942
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OkoH4yaHue Tabnumupl A.l

[lelicTBUTenbHas yactb Ty MHunmas vacts Ty
s
n- 02 a - 0S K- 1 q4- 02 q4- 0S a-1
0.95540 0.95541 0,95541 40,0 0.04349 0.04310 0.04304
0.96358 0,%359 0,96359 60.0 0,03568 0.03541 0.03538
0.96846 0.96846 0,96846 80,0 0,03098 0.03078 0.03076
0,97179 0.97179 0.97179 100,0 0.02776 0.02761 0.02758
0.98005 0.98005 0,98005 200.0 0.01972 0.01964 0.01963
0,98590 0.95590 0.98590 400.0 0,01399 0.01395 0,01395
0,99003 0,99003 0,99003 800.0 0.00992 0,00990 0,00989

MPUNOXXEHWVE b
(o6sa3aTenbHOE)

AKYCTUYECKMIA MMNeJaHC KanuansapHoi Tpy6Ku

AKYCTUYeCKUA umnegaHc / ¢ Ha BXOfe OTKPbITOW KanuanspHoW TPyOKW onpegensieTcs, UCXOAS U3 Teopum
DJIMHHBIX AnHWRA (5.6). ypaBHeHVEM

(6.1)
Mexay 2 JIL 1 ¢/ nMeeTcs COOTHOLLEHUe
Jop/ 2] Gany!
bad~lo) (6.2
y .xal, 2(k-1) t B (6.3)

+ *ka /0(.BbAT

rae Jafka). Ju(Bka), Jt(ka), JIx(Bka) — umnuHgpuyeckue gyHKuUum Beccens nepBoro poja Hy/neBOro WM nepsoro
NOpsiAKOB OT KOMIM/IEKCHOr0 NepeMeHHOro:

a — pagnyc TPYOKN. X

£m= (—joip/n)|/2 — KOMNNeKCHOe BO/THOBOE YMC/O. M_ | ;

B- (n/p a,),/2;

J1— BsI3KOCTb rasa, Ma-c:

p —nMA0THOCTb rasa, Kr/m3:

a, —TeMnepaTyponpoBOAHOCTb rasa, m’/c.

YpasHeHusa (b.1). (b.2), (b.3) cnegyet ucnonb3oBaTb ANM pacyeTa MonpaBovyHOW KoapduumeHtTa & HO
copmyne (6).

B anbTepHaTUBHOM C/lyHae KanuansipHas TpybKa MoXeT 6bITb 3ar/yLlieHa no BCei A/MHe NOAXOAALLEeN No pasmepy
NpPOBO/IOYKOL MOC/Ie YCTAaHOBKN B Kamepy CBA3M MUKPO(OHOB. B 3TOM c/lydae NonpaBoYHbIN KO3D@ULMEHT paHeH .

YpaBHeHun (B.1). (B.2), (5.3) cnpaBegMBbl ANst UAeaNbHON LUANHAPUYECKON TPYOKWU, 3aBUCAT B 4-i CTeneHn
0T paguyca Tpybkun. OfHako B AeCTBMTENbHOCTM (hOpMa BHYTPEHHUX 4acTeli TPy6KM He COOTBETCTBYeT hopme
KPYroBot LMANHAPA Y Heo6XoAMMa rpagyvpoBka TPYOKM Mo NOTOKY AN TOro, YTobbl onpefennTh ce 3ahtheKTUBHbIN
paguyc.

B tabnuuax B.1 n B.2 faHbl 3HaYeHNSA peasibHON U MHUMOI YacTei NpW OMOPHbIX BHELLHWUX YCOBUSAX ANA
06bI4HO NCMO/Ib3YEMbIX Pa3mMepoB TPYOKM M HaCTOTbl COOTBETCTBEHHO; /C —A/IMHA KanWAAAPHONR TPyoKM.
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Tabnunuya B.1 — PeanbHas vacTb 2, c. 'Tlac/m3
Pasmepbl TPy6KU B MUANMMETPax

It - 50 - 100
YacTtoTa, n

a- 0.1667 a- 020 a- 028 a- 0.1667 a- 020 a- 025
3.01S 1,457 0.597 20 6.041 2,916 1.195
3.019 1.457 0,597 25 6.044 2,919 1,196
3.020 1.458 0.597 315 6.049 2,922 1.198
3.022 1,459 0.598 40 6.059 2,928 1,201
3.025 1.460 0,599 50 6.072 2.937 1.205
3.029 1,463 0,600 63 6.094 2.951 1.212
3,036 1.467 0.602 80 6.130 2,975 1,225
3.047 1,473 0.605 100 6.185 3.011 1.243
3,063 1.482 0.610 125 6.270 3,069 1,272
3.093 1,499 0.620 160 6.422 3.173 1,326
3.137 1.524 0.633 200 6.643 3,331 1.408
3,207 1,564 0.654 250 6.989 3,595 1.550
3,326 1.631 0,689 315 7.542 4,066 1.817
3.534 1,750 0,750 4X) 8,353 4.944 2,381
3.871 1.943 0.849 500 9.068 6.288 3.535
4.504 2,314 1.034 630 8.670 7.336 5.631
5.807 3,113 1.435 800 6.375 5,311 4,375
8,332 4.890 2,378 1 000 4.353 3,005 1.925
12.120 9,008 5.385 1250 3.545 2.127 1.146
9.191 7,926 6.740 1600 4.171 2.410 1,196
4.326 3.021 1.951 2 000 6.325 4.409 2.527
2.694 1,637 0.893 2500 4.979 3,717 2,768
2.807 1,580 0.783 3150 4,411 2,661 1.392
5.923 3,536 1.749 4 000 5.238 4,019 3.075
5.946 4.825 3.903 5000 5.059 3,262 1,770
3.306 1,939 1.011 6 300 4.578 2.920 1.672
6,571 5,375 4.137 8 000 4.695 3,034 1,749
4.184 2,465 1.258 10 000 4.977 3,363 1,952
3.902 2,539 1.540 12 500 4.760 3,331 2,271
4.043 2,590 1.534 16 000 4,753 3,263 2.137
4,535 2.813 1.517 20 000 4.844 3.324 2.023

MpumedyaHns
1 3HauyeHus, UCNOMb30BaHHbIe B 3TOI Tabnuue; ¢ ™345.7 m/c: K = 1,40; p = 1.186 Kr/mL u = 18.3-10-6 Ma-c;

«t * 2110- 6 MC.

2 3HaueHus, faHHble B 3TOW Tabnuue, BepHbI TOMIbKO NMPU OMOPHbIX BHELLHUX YC/IOBUSIX.
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Tab6n mya B.2 — MHumas yactb Zu {, I'Ma mc/m3
Pa3mepbl Tpy6KM B MUAIMMETPAX

Ik - 50 - 100
YacToTa, 'n
a- 0.1667 a- 020 a- 02S a - 0.1667 a- 020 a- 025
0,097 0,074 0.049 20 0.0% 0.114 0.090
0.122 0,092 0.061 25 0,120 0.143 0,112
0.153 0.116 0.077 31,5 0.151 0.180 0.141
0.195 0.147 0.098 40 0.191 0,228 0,180
0,244 0,184 0,123 50 0,238 0,285 0,225
0,307 0,232 0.155 63 0.299 0.359 0,283
0,390 0,295 0.197 80 0,376 0,455 0.360
0,488 0.369 0.246 100 0.465 0.569 0.452
0.610 0.461 0.308 125 0.569 0,710 0,567
0.782 0,592 0.396 160 0,701 0.905 0,731
0,980 0,743 0.4% 200 0,824 1,123 0,923
1.228 0,933 0.623 250 0,916 1.380 1.170
1,556 1.186 0.792 315 0,888 1,664 1.500
1,990 1,527 1.021 4(8) 0.479 1.842 1.922
2.511 1,948 1.306 500 -0.684 1,411 2.200
3.189 2,532 1,711 630 -2,739 -0.777 0,926
3.987 3,353 2,325 8(8) -3,890 -3.152 -2,510
4.280 4,213 3.186 1000 -3,031 -2,595 -2,130
1,338 3,162 3.730 1250 -1.382 -1,157 -0.944
-5,333 -4.384 -3,281 1 600 0.429 0.456 0,282
-4.500 -3,768 -2,956 2(88) 0.260 0,971 1,221
-1.996 -1.663 -1.280 2 500 -1,702 -1.552 -1.344
0,491 0.244 0,051 3 150 0.205 0.199 0,053
2.428 2.283 1,692 40(8) -1.074 -0,864 -0,524
-2,803 -2.434 -1.954 5000 0,208 0,438 0.406
0,186 -0.037 -0,190 6 300 -0,070 -0.095 -0,219
-1,245 -0.607 0.209 8 000 -0.041 -0.027 -0.138
0,872 0.643 0,336 10 000 -0,056 0.152 0,212
—0.542 —0.699 -0,764 12 500 -0,281 -0.295 -0.281
-0,210 -0.399 -0,532 16 000 -0,174 -0.187 -0.228
0,430 0,349 0.142 20 000 -0,109 -0.001 0.035
MpumeyaHunsa

1 3HayeHus, cnonb3oBaHHbIe B 3TOM Tabnuue: ¢ = 3457 m/c; k = 1,40; p * 1.186 kr/m3; p ~ 18,3-10-* Mae;
0, « 21-10-* Mllc-

2 3HauyeHus1, faHHble B 3TO TabnuLe, BePHbI TOMLKO MPU OMOPHbIX BHELUHWX YC/OBUSIX.

12
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MPNNOXEHWME B
(cnpaBoyYHOE)

LLMnvHapUYecKne Kamepbl CBA3U, MPUMEHsiEMble 418 TpagyupoBKU MUKPOGOHOB

B kamepe cBsi3W, NPUMeHsieMOW 419 rpagyMpoBKM METOAOM B3avMHOCTW, pacrnpefefieHne 3ByKOBOIO aB/ieHns
Ha Mem6paHe KaK MWKPO(OHa-u3nyyaresna, TaKk U1 MUKPOMOoHa-NpueMHUKa 0/1IXHO 6bITb paBHOMEPHbLIM. OCo6eHHO
Ba)XKHO 06ecneynTb paBHOMePHOe pacrpefeneHune jaBfeHNs Ha MembpaHe MUKPOhOHa-NPUeMHUKA AN TOro, YTobbI
noy4nTb YyBCTBUTE/IbHOCTb MUKPO(OHA B COOTBETCTBMW C OMNpefeseHneM YyBCTBUTENIbHOCTU MO faBneHuio (3.4
MO3K 61094-1). N3-3a pagnasbHOro BO/IHOBOFO ABWKEHUSI 1 aCUMMETPUYHOCTY BVXXEHUSA MembpaHbl JTOngeanbHoe
YCNOBWE MOXHO BbINOMHATL MWL NPUGIMXEHHO. [I1A YBeNMYeHUs1 YacTOTHOro [uanasoHa Kamepbl CBA3W (3TO
OTHOCUTCA TOMbKO K paguasibHOMy BOJTHOBOMY ABMXXEHWIO) HEO06X0AMMO, YTO6bl paguanbHas pe3oHaHCHas vacToTa
6blna Hanbosiee BbICOKOW, YTO BOSMOXHO MPU YMeHbLUEHUN fuamMeTpa KaMmepbl CBA3W. MpaKTUUecKun guaMeTp Kamepbl
CBSI3U He [JO/KeH ObiTb MeHblUe AnaMeTpa MMKpotoHa. OfHAKO /1 MMeloLLeiics KaMepbl CBA3M MOXHO MOBbICUTH
YaCTOTY pe3oHaHca, BBeJs B3aMeH BO3AyXa BHYTPb KaMepbl BOLOPOSA WK renwnit (7.3.2). TeopeTUUeCKy 3TO yBe/lnueHue
BEPXHEe rPaHNYHON YacTOTbl Kamepbl CBA3W OMpefenseTcss Koa@uLMeHTOM, paBHbIM OTHOLLEHWIO CKOPOCTU 3BYyKa
B BOAOPOAe (renuu) K CKOpOCTW 3ByKa B BO3fgyxe. Kpome Toro, Heob6xoAuMo 3aMeTUTb, YTO BO/HOBas CKOPOCTb
MeMObpaHbl MUKPO(OHa MOYTU HC 3aBUCUT OT rasa B Kamepe CBA3W W HC YBE/IMUMTCA BO CTO/IbKO XE pa3. Kak CKOpPoCTb
3BYKa 3aK/IlOUYEHHOr0 B Kamepe CBSA3M rasa.

Bonblioe 3HayeHMe Npy rpajynpoBKe MeTOLOM B3aMIMHOCTU B 3aMKHYTOW Kamepe CBSI3U UMeeT aKyCTUYeCKuii
nepefaToYHbI MMNegaHc BCeil cuctembl (5.2 1 5.4), KOTOPbIA JO/MKEH ObITb N3BECTEH C BbICOKON TOYHOCTHIO.
Ha vacToTax, rge AnvHa 3ByKOBOW BOAHbI MHOM0 60/blle pa3MepoB Kamepbl CBA3W, 3BYKOBOe [aB/ieHne paBHOMepPHO
pacnpefenseTca HO BCeil kamepe u 2, ,2 = Z 1 onpefenseTcs adheKTVBHbIM 06HEMOM KaMmepbl CBSA3N, T.C.
reoMeTpMYeCKMM 06bEMOM Kamepbl, BK/IlOUas 06bem nepefHeit NonocTu (fanee — nepefHUii 06bem) 1 3KBUBaNIEHTHbIN
06beM MUKPOOHOB (3). Ha vacToTax, rje fi/inHa 3ByKOBOI BO/IHbI MHOIO MeHbLLIe MOCPaBHCHUIOC pasmepamu Kamepbl,
OyfeT cyliecTBOBaTb BO/IHOBOE [BVXKEHME WU TPYAHO MOAYYUTb TEOPeTUUYeCcKOe BbIpaXeHWe NpocToii (opMbl ATA
nepefaTovyHOro nMneaHca Kamepbl CBA3W. YpaBHeHWe (4) BblpakaeT nepefaToyHblil MnefaHc Z 12 yunnHapuyec-
KO Kamepbl CBSI3N C jUamMeTpOM, paBHbIM MaMeTpam MembpaH MUKPO(OHOB.

[na gpyrux cnyyaes Heo6xo4MMo paspaboTaTb MeTOfbl pacyeTa nepefaToOYHOro umnejaHca. [ns HUX. OAHAKO,
rorpasKa Ha BOJIHOBOE [IBUXKEHMe J0/KHA 6bITb OnpefeneHa aMNMpuyecku. MpakTnyeckn UCMosb3ytoT iBa TUMa Kamep
CBA3WN. -3ro WI0CKOBO/IHOBbIE Kamepbl CBA3W, AvaMeTp KOTOpbIX paBeH AuamMeTpy MembpaH, v Kamepbl 60MbLUOrO
06bema, 06beM KOTOPbIX BEIMK MO CPaBHEHUIO C MePeAHUMMN N IKBUBA/IEHTHbIMKU 06beMaMyu MUKPOGOHOB.

B.1 VnocKoBO/IHOBbIE Kamepbl CBA3N

M710CKOBONHOBbIE KaMepbl CBS3U UMEIOT AMaMeTp MOJI0CTU, paHHbIV AnaMeTpy rnepefHeli Noa0CTU MUKPOGOHa.
[nvHa Kamepbl CBSA3W, T.C. PacCTosiHWME MeXAy ABYMS MembpaHamu, Ao/DkHa 6biTb [OCTATOYHO 6OMbLUONM, YTOGLI
06ecrneynTb MAOCKOBONHOBYIO Mepefady, HO He Takoi 60/bLUONM, YTOBbl BBOAWUTL MOMNPaBKM Ha BbICOKOUACTOTHbIE
3aTyxaHusl. PeKOMeHJyeTca WCMOo/b30BaTb Kamepbl CBA3M, UMeIOLLEe OTHOLEHMe A/IMHbI K AvameTpy oT 0.5 go 0.75.
B Takunx Kamepax CBSI3U paspeLLaeTcs NPoBOAUTL B BO3AyXe rpadyvpoBKy 1a60paTopHbIX 3TaN0HHbIX MUKPO(OHOB T1na
LSIP go 10 kl'y, v Tna LS2P go 20 kIu.

YpaBHeHue (4) [O/DKHO 6bITb MCMOMbIOBAHO AN pacyeTa 1N Npu 3TOM Heobx0AMMO OMpeaennTb BCe
thakTopbl, BAUSAOLWME Ha Z a(2, N 0COBEHHO, C HAaMBOMbLLEN TOYHOCTbIO, Ha aKyCTUYeCKWii umnefaHc MUKPOQOHOB.
PekomeHayeMble pasmepbl 4151 MI0CKOBOJIHOBbLIX Kamep CBA3M faHbl B Tabnuue B.1 1 nokasaHbl Ha pucyHke B.l.

Ta6nuua Bl — HomuHanbHble pasmepbl NI0CKOBO/THOBbLIX KaMep CBA3MN
B mMunnnmetpax

JabopaTtopHble 3TaNOHHbIE MUKPO(OHbI TUMOB
O603Ha4eHne pasmepa

LSPI LS2aP LS2bP

0 A 23,77 13.2 12.15
0B 18.6 9.3 9,8
ocC 18,6 9,3 9.8
D 1.95 0.5 0.7

6,5- 85 3.5-6 3,56-6

13
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/ —MUKpOhoH: 2 —un3onatop; J —KanuaispHble Tpy6Ku

PucyHok B. | — 3cKu3 Nn0CKOMNOKOBOW Kamepbl CBA3N

B.2 Kamepbl cBA31 60/bLLOM0 06beMa

O6beM Kamepbl CBA3M 60711100 06bema 60sibLLe 06beMa NI0CKONONHOBbLIX Kamep CBA3W, U UX pasMepbl BbIOpaHb!
rak. 4Tobbl YMeHbLUEHWe aBNeHnsa Ha MembpaHe 13-3a paguasibHbIX MO YacTUYHO KOMMEHCUPOBAsIOCh YBE/IMYEHNEM
AaB/IeHNs 13-3a NPOACAbHONM MOAbl. ONTYMaIbHOE OTHOLLEHWE ANNHBI K fjuameTpy, 3aBucsLLee 0T Fy6MHbI NepeaHNX
nonocTeii MnkpogoHoB. — 0.3.

TaKve Kamepbl CBA3W pa3pellaeTcs WCMonb30BaTb B BO3AyXe ANS FPajyvpoBKM 1a60PaTOPHbIX 3Ta/lOHHbIX
MUKpotoHoB Tuna LSIP BnioTb 4o 2,5 KM'v 1 Tuna LS2P fo 5 Ky npu BBeAEHUN 3MMUPUYECKUX MOMPaBOK Ha
BO/THOBOE fiBUXeHMWe. Ecnv Heobxofuma BbICOKasi TOUHOCTb, PeKOMeHAYyeTCs OnpefensTb MOMpaBKy Ha BOSHOBOE
ABVKeHWe ANA KaXKAol UHAVBMUAYa/IbHO M3rOTOBJ/IEHHOM Kamepbl CBA3M, NOCKO/IbKY BO/IHOBAs KapTuHA B KaMepe 0YeHb
cubHO 3aBucuT OTee pa3mepos. [insA pacyeta 7 'a,, AO/DKHO ObITb UCMO/IL30BAHO ypaBHeHMe (3> 1 TOMIbKO ANs Hero
HeobxoAMMma cymma nepegHero o6bema nosocTv U 3KBUBAJIEHTHOro 06beMa MUKpPO(oHa. PeKOMeHAyeMble pasMepsbl
Kamep cBsi3n 60/1bLLIOro o6bema fiaHbl B Tabnumue B.2 1 nokasaHbl Ha pUcyHke B.2.

Tabnuua B.2 — HomuHanbHble pasmepbl 1 AOMYCKMW A8 Kamep CBA3W 60/bLLOr0 06beMa
B MunnumeTpax

Na6opalopHMe 3TanoHHble MUKPOGOHbI TANas
OGo3HaueHne pasmepa

LSPI LS aP LS2bP
0 A 23,77 13.2 12,15
0 B 18.6 9,3 9.8
0 C 42.88 £0.03 18.3+0.03 18.3+0.03
D 1,95 0,5 0,7
E 12,55+0.03 3,5+0,03 3,5+0.03
F 0.8 £0.03 0.4 £0.03 0.4 +£0,03
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PucyHok B.2 —3cKun3 Kamepbl CBSI3N 60/bLLIOK) 06bemMa

B Ttabnuue 133 ykasaHbl TUMOBble MOMNPaBKN Ha BOSTHOBOE ABUXEHME [NA Kamepbl CBA3M 60/bLIOr0
06beMa, MCNob3yeMoil COBMeCTHOe MUKPOdoHOM Tuna LSIP. 3Tn nonpaBKu Ao/MKHbI 6bITb MPUbGaBAeHbI
K YPOBHIO YYBCTBUTENIbHOCTN MOAAB/IEHWNIO, ONpPeAeNIeHHOMY 415 KaMepbl CBSA3M, HAMO/THEHHOW BO3AYyXOM,
UM MOryT ObITb BBefieHbl TOrAa, Korja npakTuyeckue nonpaBKu Ans UHAWBWAYaANbHOW Kamepbl C MUKpPO-
thoHammn He onpeAensanun. 3TW e NonNpaBKN MOXHO UCMO/b30BaTb M NPU 3aN0/THEHUN Kamepbl BOAOPOLOM,
€C/IN YaCTOTHYHO LUKany YMHOXUTb Ha KO3 (MULNEHT, paBHbI OTHOLLEHUIO CKOPOCTM 3BYKa B UMelOLLelics
KOHLEHTpaunn Bogopoaa K COOTBETCTBYIOLLEN CKOPOCTU B BO3AYXe.

Ta6nunua B.3—TlonpaBkn Ha BOMHOBOE [BWXXEHUE B BO3AYXE, OMpPefeSieHHbIE 3KCMEPUMEHTAILHO 411 Kamepbl
CBA3U G0/bLUOr0 06beMa, NPUMEHSIEMOi ¢ MUKpotoHamy Tuna LS1P

YacTtorTa, Iy Monp3uka, > YacTtoTa. 'n Monpaska, ab

800 n Huxe 0,000 1600 -0.034
1000 -0,002 2000 -0.060
1250 -0.013 2500 -0.087

MPUJTOXXEHUVE T
(cnpaBoyHoe)

BnvsiHMe oKpy>KatoLLeil cpedbl Ha YyBCTBUTENIbLHOCTb MUKPO(OHA

HacTosiLLiee NpUIoKeHWe JaeT CBEAEHNA O B/IUSAHUW CTATUYECKOrO /1IaaTCHUA 1 TeMnepaTypbl na YyBCTBUTE b-

HOCTb MMKPOCHOHa.

.1 O6wue cBefeHMA
YyBCTBUTENIBHOCTb KOHAEHCATOPHOIO MMKPOMOHa, B OCHOBHOM, 06paTHO MPOMOPMWOHATBIL aKyCTUYeCKOMY

MMMefaHcy MUKPOGOHa. YMPOLLEHHO, MMMefaHC MUKPOGOHa MOXHO MPeACTaBUTb B BMAE MMMNeAaHca MemopaHbl
(06bIYHO YyUMTBIBAKOT Ce& MacCy M FMOKOCTb), MOCNefoBaTeNlbHO COEAMHEHHOK C UMMEeAAHCOM BO3fyxXa B 06beme 3a
MeMOpaHo.
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VimnegaHc Bo3fyxa B 06bemMe 3a MeMbBpaHoii onpefensieTcst TpeMs COCTaBAAIOLLMAI:

- TOHKMM C/I0eM BO3fyXa MeXAy MemMObpaHOoi N HENOABMXHbLIM 3/1eKTPOAOM, C YYETOM 3aTyXaHus U Macchl;

- CNoem BO3flyxa B CKBO3HbIX OTBEPCTMAX W KaHaBKax Ha HemnoABUXHOM 3N1eKTPOAE, C YYETOM 3aTyxaHus u
macchbl;

- BO3[yXOM B MO/IOCTV N0O3afN HEMOABUXHOIO 3M1eKTPOAa, AeCTBYIOLUM KakK MMOBKOCTb Ha HU3KMX YacToTax u
KaK mMacca Ha BbICOKMX 4Y3erorax m3-3a BOJIHOBOIO ABVKEHUS B NOMIOCTU.

KOHCTpYKUMA MUKpOOoHa onpeAensieT 0THOCUTENbHbIV BeC 3TUX COCTaBNAKLWMNX. CUATAOT, YTO MNOTHOCTb H
BA3KOCTb BO3fyXa SIMHEHO 3aBUCAT OT TemnepaTtypbl M (UAKM) OT CTaTMYecKoro gasneHunsi. OTClOAa BbITEKAET, YTO
nmnesaHc MUKPOOHa Takke 3aBUCUT OT CTATMYECKOro faBfeHns u Temnepatypbl. KoadduumeHTbl cTaTMyecko
faBfeHna 1 TemnepaTypbl AN8 onpefeneHns OTHOLLUEHWS aKyCTMYEecKOro wumnegaHca Npy OMOPHbIX YCNOBUAX K
aKyCTUYeCKOMY UMNefaHCy MpU MMEKLWMXCA CTaTUYecKOM fAaBneHuWM WM TemnepaType COOTBETCTBEHHO NPVBeAeHbI
HUXKe.

[.2 3aBUCMMOCTb OT CTAaTUYECKOro faB/ieHns

Kak macca, Tak U rmbKoCTb 3aK/TI0HEHHOr0 B MOJIOCTY BO3AyXa 3aBUCUT OT CTaTUYECKOro AaaTeHUs 10 Tex nop.
noka ConpoTMaTCHME MOXHO CUYMTaTb He3aBUCUMbIM OT CTaTU4YecKol fAaaTeHusA. KoadduumeHT cTaTnyeckoro
[aBneHnss 06bl4HO 3aBUCMT OT 4acToTbl, Kak 3TO MoKasaHO Ha pucyHke I.1. Ana 4yacToT Bblwe 4yem 0.5/, (J,,—
pe3oHaHCHasa YacToTa MUKPO(OHA) 3TV YaCTOTHble U3MEHEHMS CUMbHO 3aBUCAT OT BO/IHOBOTO ABWXXEHWS B MONOCTH
3a HeMOABVKHbLIM 3/1eKTPOAOM. B o6uiem, KOIhULMEHT CTaTUUECKOr0 AaBeHNS 3aBUCUT OT KOHCTPYKLMKW AeTanei,
onpegensowmnx Hopmy HeMoABUXHOIO 3/71eKTpoda, M 0b6bema 3afHeli MONOCTM (pganee —3afHW 00bEM), M KX
thakTnyeckme 3HaYeHNSA MOTYT CUJTbHO OTANYATLCS A1 BYX MUKPOMOHOB PasHbIX MPOM3BOANTENEN, XOTA MUKPOGOHbI
MOryT NpUHagnexxatb K O4HOMY 1 TOMY e Tuny, Harnpumep LSI P. MoaToMy Ko3thpULMEeHTbI CTATUYECKOr0 AaB/eHUS,
JaHHble Ha pucyHke T I, HeNb3a NPUMEHUTb ANA N60ro MUKpPohoHa.

Koathdpmionr cTBNHI0 01) ABBMNMBA, AB/KI1B

PucyHok 1 — MNpumepbl 3aBUCMMOCTU KO3 DULMEHTOB CTaTUYECKOr0 AaBneHns ansa MnkpodoHos Tunos LS1P
1N LS2P 0T OTHOCUTENbHON YacToThl//,.

Hu3kouyacToTHOE 3HaYeHMe KoauMLMeHTa CTaTUYECKOro AaBeHNs 00bIYHO HaxoauTca B npefenax 0T MUHYC
0,01 go muHyc 0,02 g6/kMa a1 mmkpodoHoB Tvna LS1P n oT MuHyc 0.003 n muHyc 0.008 g6/klMa ana MnkpotoHoB
Tvna 1.S2P.

TJ 3aBMCMMOCTb OT Temnepary pbl

Kak macca, Tak 1 conpoTMaTCHUe BO3AyXa B 3aMKHYTO/ MOMIOCTU 3aBUCUT OT TemrepaTypbl /10 TeX HOp, MoKa
rM6KOCTb MOXHO CUMTaTb He3aBMCUMON OT TemnepaTypbl. O6Laa 3aBMCUMOCTb TemmnepaTypHOro KoaduumneHTa oT
4acToTbl MoKasaHa Ha pucyHke .2

MI3MeHeHUA TemnepaTypbl BO3LENCTBYIOT KakK Ha BO3A4yX B 3aMKHYTOM 06beMe, TaK U Ha MeXaHUYecKue 3/1eMeHTbI
MUKpOGoHa.

M3meHeHMe TemnepaTypbl BbI3blBaeT M3MEHeHVEe HaTSHKeHWs MembpaHbl W, crefoBaTeflbHO, W3MeHeHue ee
rM6KOCTW. OTO NPUBOAUT K U3MEHEHWIO YYBCTBUTENBHOCTU B AManasoHe, KOTOPbI KOHTPONMPYETCA XKECTKOCTbIO, U
K He60/IbLLIOMY U3MEHEHMIO PE30HAHCHOW 4acToThbl.

CyMMapHbIli TemnepaTypHbIli KO3h(PULUNEHT ABASETCA NIMHENHOW KOMOUHauWen KaK BAUSHUA W3MEHeHUs
nMnejaHca 3aMKHYTOro 06beMa BO3[yxa, rak U BAVAHWUA U3MEHEHUS MexaHW4ecKoro HaTshkeHus. HU3Ko4acTOTHOe
3HayeHWe TemMnepaTypHOro KoaduumeHTa 06bIYHO HaxoanTca B npegenax + 0.005 gB/K. kak ana MukpodgoHa Tuna
LS1P, Tak n ana mukpodoHa Tuna LS2P. TemnepaTypHblii KO3(h(hULUMEHT, NoKasaHHbI Ha pucyHke [.2, Henb3s
NPUMEHUTL AN151 N060ro MUKPOQOHa.
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TMnumnyp+mid TadhpmuTrr, g5N1C

PucyHok .2 —O6wmnit BKj 3aBUCMMOCTU TeMMepaTypHO Ko3duLMeHTa 0T Y4acToThl 4151 MUKPO([loHOB TUMOB
LSI P 1 LS2P. BbI3BaHHOW M3MeHEHVEM MMMefaHca 3aMKHYTOro o6bema Bo3gyxa

MPNNOXXEHWE 4
(cnpaBoYHOE)

MeToabl onpefefieHUsi NapamMeTpPoB MUKPO(oHa

B HacTosileM MPUIOXKEeHUN MPUBefeHbl MeTOAbl OMnpefeneHnNs napamMeTpoB MUKPOMOHA, BAUSIOLMX Ha aKyc-
TWYeCKUIA NepedaTouHblii UMMefaHc. ITUMM NapameTpamy sianHiores ray6uHa K o6beM MepefHeid Monoctv um
aKyCTUYECKUA nMnegaHc MUKPOMOHa.

A.1 [nybuHa nepegHeil NonocTu

ny6buHy nepeAHeil MoOAOCTM ONPeAenstoT ONTUYECKMMUN MeTodaMun. [y6uHY MOXHO OMpeaenuTb C MOMOLLbLIO
CKaHWUPYIOLLLEro MHTeptepoMeTpa, HanpuMep 1a3epHOro, Mo KOHTYPY BAO/b AnaMeTpa MeMGpaHbl Y BHELLHEro Kosbna.
Takune v3MepeHWUs crefyeT MPOBOAWTbL, HO KpaiHeil Mepe, ATA ABYX MepreHAVKYNAPHbIX APYF K Apyry AuaMeTpoB.
[pyroii MeTos OCHOBAaH Ha WM3MepeHWM C MOMOLLbI MUKPOCKONa-rny6uHoMepa pacCTOstHUSI MexAy TouKaMy Ha
BEPXHEe 4acTy MUKPO(POHHOFO KonbMa M TOYKamy Ha MembpaHe. [py 3TOM Heo6X0AUMO MPOBECTU HECKO/bKO
n3MepeHUn, pacrnpegesieHHbIX M0 MeM6paHe U HO BepXy KOnbLia.

[.2 O6bem nepefHeil MOAOCTM MUKPO(OHA C IKBUBAIEHTHBIM 06EMOM

O6bem nepefHeit NONOCTU MUKPOGOHA C IKBUBANIEHTHBIM 06bEMOM OMNPeAENSAT aKyCTUHECKUMI MeTogamMu npu
OMOPHbIX BHELLIHWX YC/IOBUSIX.

McnbiTyemblli MUKPO(OH BCTaBAAKT B 04HO M3 OTBEPCTUIA Kamepbl CBA3W C Tpems Bxojamu. B aBa gpyrux
0TBEpPCTWSA BCTaBAAOT Ba KOHAEHCATOPHbIX MWKPOMOHA: MepBblii — U3ny4YaTeNb, BTOPO — NpUeMHUK. M3mepsioT
9NeKTPUYECKUI MNepefaTodHbI MMMefaHC MexXAy 3TMMWU ABYMSI MWUKPOJOHamW, MOACOEAMHAS K Kamepe CBA3N
nooyepesHO UCMbITYEMblA MMKPOGOH M HEKOTOPOe YMUCMI0 MOSIOCTel C WM3BECTHbIM 06bLEMOM, OXBaTbIBAKOLLUM
AeNCcTBMTeNbHbI 06beM MepefHeil MoMocTM MUKPO<|>0Ha. Obbem nepefHeil MOMOCTM BMeCTe C 3KBMBaSIEHTHbIM
06bEMOM MUKPO(OHA ONPefeNsaoT HTEPNOoNsLMel ¢ N3MePeHHbIMU NepefaToUHbIMKU UMMejaHcaMu.

Bo3MOXeH BapMaHT MCMOMb30BaHWSA MUCMbITYEMOIO MWKPOMOHA B KayecTBe MUKPOGOHa-npvemHuka. [pu
M3MEpPeHNIN 3M1eKTPUYECKOr0 MepefaTodHOro MMnejaHca Heo6XoAMMo oGecnevnTb GO/bLLOE OTHOLLUEHWE CUTHANa K
Lymy. B aToM c/lydae MOXXHO MCMO/b30BaTh IMG0 pPasINYHOe YMCI0 KaMepCcBsi3v N3BECTHOMO 06bema, 1160 n3MeHeHne
06beMa MosyYnTb ¢ MNOMOLLLI HEKOTOPOro Yncna KannépoBaHHbIX KOJel, pasMellaeMbiX Mexay Kamepamu cBA3u 1
UCMbITYEMbIM MUKPO(OHOM. BHYTpeHHUWe AnameTpbl 3TUX KoAel, A0/MKHbI ObITb PaBHbI AvaMeTpy nepefHeli nMonocTu
MUKPO®OHa.

Heo6x04MMO0 0TMCTUTb, UTO ONpedensieMblii 060MMKN MeTogamMu 06bEM BK/IHOHAET B Ce651 3KBMBANIEHTHbIN 06beM
aKyCTUYecKolo nmMnegaHca membparbl (3.8.1 M3K 61094-1).

OnucaHHble Bbllle MeTOAbl MOFYT 6bITb WCMO/Ib30BaHbl TOMbKO HAa HU3KUX 4acToTax, Korfa Kamepy CBA3W
paccmaTpuBatoT KaK MPOCTYH0 rMOKOCTb. Mpy MCNoMb30BaHWM BTOPOro MeToAa He06X0AMMO KOMMEHCMPOBATb Pa3HOCTb
B MorpaBKax Ha Tena0npoBOAHOCTb M Ha KanunnispHble TPYGKU NpW U3MeHeHWM 06bemMa Kamepbl CBSA3M W. MOXET
6bITb, PACCMOTPETb BANAHME HEAOCTATOUYHOIO OTHOLLEHWNA CUTHaIa K LUyMy.
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[.3. AKYCTUYEeCKUiA HMUCNIAHC MUKPOGoHA

AKYCTUYECKUIA MMMefaHC MOXHO BbIpasUTb B BMAe KOMMMIEKCHOro MMMefaHca uamM B BUAe KOMMEKCHOro
akBunavellTHOHOo6bema (3.8.1 M3IK 61094-1). lonycKalT, YTO MUKPO(OH MOXHO MpeacTaBuUTb B BUAE YeTbIpexmno-
JIIOCHUKA C COCPeA0TOUYEHHbIMM NapaMmeTpamu, OnMcbiBaemMoro ypasHeHnem B3auMHocTK (la). Takoe npeacTasrieHne
6yfileT LOCTaTOYHO TOYHBbIM A4/18 onpefeneHun Z4(5.4) Ao 4acToTbl, NPUGAN3NTENBHO PaBHOM 1,3 4acTOTbl CO6CTBEHHOIO
pesoHaHca MWKPO(OoHa. AKYCTUYECKMI WMMMNeJaHC MOXHO OMnpeaennTb KOCBEHHbIM METOAOM, OCHOBaHHbIM Ha
N3MEPEHUN 3NEKTPUYECKOV NPOBOAUMOCTU A MUKpPOdOHA. Mpn n3IMepeHnn 3NeKTPNYeCKO MPOBOANMOCTY MUKPOOH
aKyCTUYECKM HarpyXarwT Ha 3aKpbITblli YHeTBEPTLBO/THOBLI 0TPe30K Tpybbl [p =0 B ypaBHeHun (1a)]. a akycTUYecKuii
nmnesaHc MMKpPOoHa 3aTeM PaccUMTbIBAOT U3 ypaBHeEHUS

rfe Zc n— 3MeKTPUYECKNIA MMNedaHC Npy 3aTOPMOXXEHHOV MembpaHe, onpeaensieMblii U3 N3MepeHNii, NPOBeAeHHbIX
Ha [O0CTaTOYHO BbICOKMX 4YacToTax (100 — 200 KIL), 4Tobbl MHepuuss MembpaHbl 3PheKTUBHO NpPensTcTBOBaia ce
nBMXeHUto (a = 0 B ypaBHeHun (1la)|.

OKBUBA/IEHTHBIMU COCPEAOTOUEHHBIMU NapaMeTpamu, ONUCbIBAIOLLMMWN aKyCTUYECKUIA MMNesaHC MUKPODOHa,
MOryT 6bITb IN60 akycTUYecKass mMacca, aKycTuyeckas rmbKocTb U akyCTUYecKoe CONpoTuBeHue, TN60 pe3oHaHcHas
4acToTa, 3KBUBA/IEHTHbI 06BbEM /19 HU3KMX 4acTOT U leKPeMeHT 3aTyXaHus MembpaHbl. CocpeoTOUeHHbIe napameT-
pbl MOXHO OonpefennTb 13 ypaBHeHus ([.1). Pe3oHaHCHas vacToTa onpefensieTcss 4acToTOW, NpU KOTOPO MHMMas
yacTbpaBHa Hy/Mo. Mpy HU3KNX YacToTax Z,, onpefensieTca rmbKoCcTbio 1 IKBMBaNEHTHbIX! 06beMoM. [pun pe3oHaHce
pcaybHasi 4acTb Z* onpefensieTcs akyCTUYECKUM CONPOTUB/IEHNEM U IeKPEMEHTOM 3aTyXaHusl. AKYCTUYECKYI0 Maccy
paccUMTbLIBAKOT N0 PE30HAHCHOM YacToTe U aKyCTUYeCKoli rmbKocTu.

CocpefloToUeHHbIe rrapameTpbl, NPeACcTaBsAoLMe aKyCTUUECKNI UMIMe[aHC, MOXHO TaKxke onpefenunTb akycTu-
YeCcKMMU MeTodamu. [Mpu pe3oHaHce cABUM (asbl MeXdy 3BYKOBbIM [aBneHVeM, AeACTBYIOLUMM Ha MeMbGpaHy, u
HanpshkeHWeM Xo0JioCToro xopa 6yfet paseH 90e. ‘STy 4acTOTy MOXHO OLEHUTb NpW BO30OYX[AeHWM MembpaHbl C
NOMOLLbIO 3/1eKTPOCTATUHECKOr0 BO36YAMTENA C OLHOBPEMEHHOM Ce Harpyskoil Ha 3aKpbITblii YeTBEPTbBOJIHOBbIN
0TPe30K TPybbl. MNpu TakMX YCMOBUAX feKPeMeHT 3aTyXaHWs MOXHO OMnpefennTb Kak OTHOLLEHME YyBCTBUTE/IbHOCTU
npy pe3oHaHce K YyBCTBUTE/IbHOCTU Ha HU3KOW yacToTe.

MPNNOXEHWE E
(cnpaBoyYHoOEe)

Pusnyeckne BeNUYUHbI

HekoTopble (hn3nyveckme BenUUMHBI, OMNUCbIBAKOLLME CBOMCTBA rasa B 3aMKHYTbIX Kamepax CBS3MW, BXOAAT B
YPaBHEHMWSA ANs1 pacyeTa YyBCTBUTENbHOCTE MUKPO(OHOB (YpaBHeHUs (3), (4) u npunoxeHus A, B].

3TN BeNNUUHBI: C — CKOPOCTb 3BYKa B rase; p — NJI0THOCTb ras3a; K —OTHOLUEeHMe YAeNbHbIX TenjaoemMmKocTel
rasa: N — BA3KOCTb rasa: nx, — Ko3a(huLUNeHT TeMNepaTyponpoBOAHOCTM Ta3a. — KOTOPbIe 3aBUCAT OT OAHON 1unm 6onee
nepeMeHHbIX: TemMrnepaTypbl, CTAaTUYECKOro fiaB/ieHNsi Y BNaXXHOCTW.

MHOro4McNeHHbIMN  nCCNefoBaTeNAMN 0Ny6AMKOBaHbl CMPaBOYHble AaHHble ANA ONpefeneHHbIX BHELIHUX
yCNnoBuWiA, Hampumep 418 CTaHAapTHOro Mo cocTaBy Cyxoro Bo3gyxa mpu 0 C u npu CTaTW4ecKOM [AaBfieHUW
101.325 kMa. Ans 4pyrux ycnoBuid 1 Aas BAAXHON0 BO3AyXa UCMO/b3YHT OCHOBHbIE TEPMOAUHAMMYECKME OTHOLLEHMSA
AN Ta30BOI CMecK:

PP%- Pil»i + P:P: + P3Pi + - <E-1)
KPi = pc: = Kp, + KD2 + Ky»3 + ... (E.2)
rge pl. pi, K], ... . —napuuanbHble gaBneHWs, MIOTHOCTb IT OTHOLUEHWE YAeNbHbIX TEMN0eMKOCTel napumnanbHbIX

KOMMOHEHTOB rasoBoit Cmecu.
Mpy HOpManbHbIX BHELUHUX YCMOBUSAX NPOBEAEHUA TPafyMpOBKU MUKPO(OHOB U3 ypaBHeHUs (EJT)nonyyatoT
ypaBHEHWe 4/19 CMECU U3 CyXOro Bo3gyxa M BOASIHOTO napa:
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P=P..0A:<1-0.378N); (E3)
c 0.165M1) 1, (E.4)
a 13 ypaBHeHuun (E.2):
c$ (! -0.(M8/MA-", (E.5)
Jur

roe J1= (Pen/p-J (///100) — monsipHasi KOHUEHTpaumns cMmecu:
—cTaTu4yeckoe faBfieHune, Ma:
T —a6conoTHas Temnepatypa. K;
/] — oTHOCUTeNbHAsA BNaXXHOCTb. %\
TO - 273,15 K; 1— Ko3thpuLMeHT AN KoMMeHcauuu gucnepcun. B pa6otux [2| n |3| npvBegeHbl 3Ha4eHNs
O - 0,99935 n g ° 0.99965. cOOTBETCTBEHHO: />,, = pt_<10° —paB/ieHNe HacblLlWEeHHOK BOAAHOW napa, Ma;

0 =4.6151 -6.8346 [-y-J

CrnpaBoYHOe 3Ha4eHWe p» U C., 1A CTaHAAPTHOro cyxoro sosgyxa npu 0 ‘C n ctatnyeckom fasneHun 101325 Ma
[0 CUX Mop SBNSAeTCA NpeAaMeToM uccnefoBaHuii. OBbIYHO NPUHMMAOT MAOTHOCTL Bo3gyxa p» = 1.29295 kr/m5, a
CKOpoCTb 3ByKa c0 =*331.45 m/c.

KoathurumeHT TemnepaTyponpoBOAHOCTU  OMpPeAenstoT Mo <|topmync

9k - 5) n

E.6
FOR (E.6)

BA3KocTb BO3AyXa L. HC 3aBUCSLLYIO OT CTaTMUECKOI [aB/IeHNs, HO 3aBUCALLYIO OT TemMmepaTypbl, ONpeensoT
no (|kdpmyne

(E7)

[na ctaHgapTHOro cyxoto Bosgyxa npu 0*C n ctaTuyeckom AasneHumn 101325 Ma T,, = 17,210 6 Mac. MNpu
OMOpPHbIX BHeLWHMUX ycnoBusix n = 18.3-10-,6 Mac u o, m=21-10-6 n2c.

YpaBHeHusa (E.3), (E.4), (E.7) ocHOBaHbl Ha TePMOAMHAMWUYECKUX COOTHOLLUEHUSIX ANS ra3oBoi cmecu. Mo
IMNMPUYECKUM (HOPMYSiaM, OCHOBaHHbIM Ha 3KCMEpPMMEHTa/lbHbIX AaHHbIX, MOy4alT HEMHOro OTAMYaroLLmnecs
3HAYeHMS UCMOMb3yeMbIX (U3NYECKUX MOCTOSHHbIX. ITO NPUBOAWT K pasHocTu nopsagka 0.01 45 B ypoBHe YyBCTBU-
TeNbHOCTU MO AaB/IEHNIO, MOAYYEHHOM NPU rpagympoBKe MeTOAOM B3avMHOCTM.
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