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TOCYIAPCTBEHHBIN CTAHJTAPT POCCUHCKON ®EIAEPAIIUN

locynapcreennas cucTeMa oDecledeHHs eIHHCTBA H3MepeHU
MHKPODPOHLI H3MEPHATE/IBHBIE

IlepBHaHBIIE METON TPATYHPOBKH 10 IABIEHHIO J1a00paTOPHKX 3TATOHHABIX MAKPO(hOHOE
METONIOM B3AMMHOCTH

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

Jara seeaenns 2002—07—01

1 Obnacts npumMeHeHns

HacTosmuit cTangapT:

- PacIpOCTPAHLETCS Ha TabOpaTopHEIe 3TATOHHEE MUKPOGOHH (Tanee — MUKPOhOHEH ), VIOBIETBO-
patone TpebosanusaM MBK 61094-1, u Ha npyTHe KOHAeHCATOPHEIE MUKPOMOHE, UMEIONTHE TAKHE Ke
PAIMEDHT;

- YCTAHABIMBACT IEPBMMHBIA METOI OIPEIeIeHHS YyBCTBUTEIBHOCTH MHKPOMOHOB 10 TABICHHI),
MO3BONSIONHEA OJMYYHTb BOCIPOM3BOIUMOCTE H HEOGXOIHMMYIO TOYHOCTb IIPH HM3MEPEHHMH 3BYKOBOTO
TABTIEHHUS.

2 HopMaTHUBHBIE CCBHUIKH

Cregyroiiiie HOPMATHBHEIE NTOKYMEHTH COACPKAT TMONOXKEHMA, HA KOTOPBIE WMEIOTCS CCHIIKH B
HACTOSIIEM CTAHIAPTE M KOTOPHE BXOIOSAT B COCTaB 53Toro cTaHmapra. IlocKomeKy Bce HOPMATHBHEIE
TOKYMEHTH TIEpHOTUYIECKH MEPecMATPUBAOTCST, PEKOMEHIYETCS MPHUMEHSITh TTOCTETHAEC M3MAHWIS HOPMA-
THBHLIX JOKYMEHTORB, YKA3AHHKIX HITKE.

IlepeyHH HeHCTBYIOIIMX MEKIYHAPOIHKEX CTAHIAPTOB UMEIOTCH B COOTBETCTBYIONIHX HAITMOHATBHEIX
opraHazauuax MBK n UCO.

MBK 27-721) ObosHadeHHd B >iaeKTporexHuke. Yacth 2: TeleKOMMYHHKAIIMSA M SISKTPOHHKA

MBK 61094-1—951 MukpodoHH H3MepuTeTkHEEe. YacTh 1: MuKpodoHE 1adopaTopHBIe STATOH-
HEle. TexHuvieckne TpehoBAHNS

3 Onpenenenns

Ompegenenng — mo MBK 27 1 MBK 61094-1 M NOMOTHWATEIBEHEIE TEPMHHBI CO CIETYIOIINMH
OMpeIeIeHAIMH:

obpaTumeli Mukpodon: JInHeHALIH MaccHBHEIN MUKPOhOH, IS KOTOPOTO HMTICIAHC X0I0CTOTO X0Ia
B 00PAaTHOM HATIPABIEHHH H MePeIaTOYHLIH MMIICIAHC B IPIMOM HATIPABISCHWN PABHEI IO 3HAYEHHIO.

thazopas IyBCTBHTEAbHOCT, MHKpooHa no mapaennio: PazoBHIH yrol Ha NTaHHOH YacTOTE MEKIY
HaNpaLKXeHHEM X0JI0CTOr0 X0Ja M paBHOMEPHO paclIpeleIcHALIM 3BYKOBHIM NABICHHAEM, IeHCTBYIONINM Ha
MeMOpaHy, rpajgyc Wi panvad ( ... ° WIH pam).

AJIeKTPHYECKHI NepeIaTouHblil uMnenanc: g cucTeMEl, COCTOSIIEH U3 IBYX aKYCTHISCKH CBI3aHHBIX
MHKPO(QOHOB, — 3TO OTHOLICHHE HAIIPLKEHHA XOJI0CTOTO X0Id MEKpOoMOHA-TIPHEMHHNKA K BXOTHOMY TOKY
MHKpooHA-H3IyIaTens, oM (Om).

IIpumeganye — DTOT IMIENAHC ONPEAENSIOT ST KOMCTPYKINA ¢ 333eMIEHHLIM SKPAHOM, IIPUBSICHHON B
7.2 MDK 61094-1.

b Crangaptet MOK — o BHUHWKH Toccrannapra Poccrm.

Hananue ounmansnoe



AKyCTHYECKMIA nepe aTounbiii mMnemanc: /g cicTeMBl, cocToAIeiH H3 JBYX AKYCTHUSCKH CBA3AHHEIX
MHKPOhOHOB, — 3T0 OTHOIIEHHE 3BYKOBOTO TABIeHHS, TeHCTBYIONETO HA MEMOPAHY MHKPO(hOHA-TIpHEM -
HHMKZ, K 00beMHOH CKOPOCTH, NMPOM3BOIUMOH MUKPO(OHOM-HU3IY4aTe/IeM, B PDEKHME KOPOTKOTO 33aMBIKa-
HUA (T.e. TIPH HEHATPY:KeHHOR MeMOpaHe), MACKATh-CEKYHIA Ha KyOudaeckuit meTp (I1a-c/mM3).

KaMepa CBA3H: YCTPOMCTRBO, B KOTOPOM TIPH YCTAHOBIEHHEIX MHKpOGOHAX 0bpasyeTcsd MoNOCTh
oTIpeneNeHHOH (POPMBI H pasMepoB H KOTOPOe CIYKHT KaK 3MeMEeHT aKYCTHUECKOH CBA3ZH MEXTY MHKPO-
thoHAMH.

4 OnopHble BHEIIHUE YCJIOBUS

Temmeparypa . =230°C.
Cratdeckoe OaBICHHE P = 101325 Ila.
OTHOCHTENRHAS BIAXKHOCTh H =50 %.

T
Ilpumeaanne — OnopHoe 3HAYeHHe TemmepaTypsl 23,0 °C BRIOpAHO M3 MIPAKTHYECKHX CO0DpaxkeHul,
TPeOYIOMIX IIPOBEASHISA IPALYHPOBKH TIPSHMYIIECTBEHHO IIPH JaHHON furi OIIT3KOMA 110 3HAYEHHIO TEMIIEPATypPe.

5 HpHH[llfIﬂbl rpaaAyYHpoOBKH M0 JABJICHHIO MCTOAOM B3aHMHOCTH

5.1 OtuHe creIeHHs

I'pagyupobka MUKPOGMOHOB METOLOM B3aMMHOCTH MOXKET OBITh BHIIOJIHSHA JIHOO ¢ IIOMOLIBIO TPEX
MHEpPOhOHOB, IBA H3 KOTOPHIX JOIGKHE OHTE 0BPATHMBIMH, THOO ¢ TIOMOIIEI0 BCTIOMOTATETEHOTO HCTOM-
HHKA4 3BYK4 M IBYX MHKPOQOHOB, OQHMH 13 KOTOPLIX I0JDKCH OBITH OOPATHMBIM.

11 PHMCYAHHEC — Ecnu ogun u3 MI/IKpOd)OHOB HCOﬁpaTI/IM, TO OH MOXKET OBITE HCITOAB30BaH TOJIBKO B KAYCCTBE
NMPpHEMHNKA 3BYKA.

3.1.1 OOwwMe IPHHIMIILL IPATYHPOBKH IIPH KCIIONB30BAHHH TPEX MHKPOOHOB

TIpeamonaraioT, 9T0 788 MHKPOGOHA AKYCTHIECKH COSTHHEHE ¢ TIOMOIIBIO KAMEPH! CBI3H. MCmonbaysa
OTHMH W3 HUX B KaUecTBe MCTOYHWKA 3BYKA, A MPYTOH — B KAYeCcTBe TIPUEMHUWKA, M3MEDSIOT SIeKTPHISCKIH
MepeTATOTHETH UMeTaHe. ECTH aKycTHIecK I e pemaTOTHEH MMITETAHC TAKOH CHCTEME M3BECTEH, TO MOXHO
HAWTH TIPOM3BecHNE TYBCTBUTENBHOCTEH MO JABTEHHIO JBYX CBI3AHHEIX MUKpPOhoHOB. Mcmonb3ys nmapHble
KOMOHHAIMH MHKpochoHoB (1), (2) 1 (3), TOMyJaloT TPH TAKWX He3dBUCHMEIX MPOM3BENEHNS, W3 KOTOPKIX
MOKHO BRIBECTH YPABHEHHE T TYBCTBUTEARHOCTH M0 JABNEHHIO KAKIOTO U3 TPeX MHUKPOHOHOB.

5.1.2 O0mmpe MPUHIMNIIL TPATYUPOBKH TIPH HCIOIB30BAHUH IBYX MHKPOGMOHOB H BCIIOMOTATEIEHOTO
HCTOYHWKA 3BYKA

Bo-nepBhIx, PemoNaraioT, ITo TRa MHKPO(hOoHA aKyCTHUECKH COeTMHEHE MeXKTY coDOoi ¢ TTIOMOIIEIO
KaMepH cha3u. OnpenendioT TponskeIecHUe 3HAUSHHH TYBCTBUTETLHOCTH 10O TABTEHWIO 3THX MHKPOGhOHOB
(5.1.1). Bo-BTOpHIX, IPEAMNONATAIOT, YTO HA 0064 MUKpO(hOHA BO3NEHCTBYET OMHMHAKOBOE 3BYKOBOE TABICHHE
OT BCTIOMOTATENBHOTO MCTOUHHMKA 3BYKa. TOIMA OTHOINEHWE TBYX BRINOJTHHIX HATIPSCKEHHWI DymeT paBHO
OTHOTIIEHHD 9YBCTBATEILHOCTEH IO JIABIEHWIO 3THX MUKpOooHOB. TaKHM 00pazoM, W3 TIPOU3BEACHAT H
OTHOTIIEHHS UYBCTBUTENEHOCTEN TI0 JABAEHHIO STHX JBYX MUKPOGHOHOB MOXHO OTIPENETNUTE TYBCTBHTENE-
HOCTB 110 JaBICHHIO KAXIOT0 U3 IBYX MHKPO(QOHOB.

IIpumeganie — YToOb HONYINTH OTHOMEHHE TYBCTBHTEIIEHOCTET 110 NABISHII0, MOKHO HCIIONB30BATE METOX
HENIOCPEACTBEHHOIO CPABHEHT, A BCTIOMOIATENBH M HCTOTHITKOM 3BYKA MOXKeT OBITh TPETiEl MITKpPOOH, MEXaFHTeCKIe
M aKYCTHYECKIe XapaKTepHCTHRKI KOTOPOTO OTIHIAIOTCS OT XAPAKTEPHCTAK TPATyHPYEMBIX MAKPOGOHOR.

5.2 OcHoBHble YpaBHEHAS
JTaBopaTopHEIC STATOHALIEC W MOTOSHEE UM MHUKPOMOHE MOKHO PACCMATPHBATH KaK OOPATHMEIS, W
MO3TOMY CHCTEMY M3 IBYX YPABHEHMIA A STHX MHEDPODOHOB MOKHO 3aIMCATH B BHIC

pnitzpg=L (1)
Zultzng=p,

I1e p — 3BYKOBOC IaBICHHUE, PABHOMEPHO PACIIPSICICHHOS 110 MeMOpaHe MUKPOGOHA;
U — HanpsxeHHE HA JICKTPHYCCKHX KOHTAKTaX MHKPOdOHA;
g — 00beMHad CKOPOCTE AKYCTHUYCCKOH 9acTH (MeMOpaHEl) MHKpOhOHa;,
i — CcHIa TOKa, IPOTEKAOIIEro Yepes 3MeKTPHIecKie KOHTAKTH MHAKpodoHa;
211 = Z¢ — 2IeKTpHIcCKHHA HMIICIAHC MHKPOMOoHa IIPH 3aTOPMOXKCHHOH MeMOpaHe;
22 = £, — AKYCTHYECKMH MMICIAHC MHUKPODOHA NPH HEHATPYKCHHBIX IEKTPHYECKHX KOHTAKTAX;
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Ip=iy =M s £, — IepenaroYHbli MMIIeNaHe B 0OOPAaTHOM H NPAMOM HAalpaBIeHUAX; Mp — YYBCTBH-
TeNBHOCTE MUKPO(MOHA TI0 TaBISHHIO.
¥YpapHeHus (1) MOXHO TIepeIicaTh B BHIE

Zoit M, Z,9=1 (1a)

KOTOPHIE W ABISIOTCH YPABHEHHSMH B3aHMHOCTH I MHKPOMOHA.

TIpemonararor, 9to MAKpothoHE (1) 1 (2), HMeolHe TYBCTRUTEIRHOCTH TI0 ,I[ELBHCHHI.O M o 1 W M b, 25
AKYCTHYEeCKH COeTMHEHH ¢ TOMOINBIO KaMephl cBa3u. F3 ypapHeH T (1a) BHAHO, UTO TOK 7, MPOTEKAOIMIIH
gepes MeKTPHIecKhe KOHTAKTH MHKpodoHa (1), BH30BET 00BEMHYIO CKOPOCTE TIPH KOPOTKOM 3aMEKAHWH
(p = 0 Ha MemOpaHe) M b 14 1 u co3macT 3BYKOBOE HABICHHE Py = Z a 12 M p,1 £ | HA AKYCTHIECKOM BXOTTe
MHEpodoHa (2), roe £ a,12 aBrgeTcd aKyCcTHICCKHM IepedaTOYHbBIM HMIICIAHCOM CHCTEMEL.

HanpsmxeHHe X0TOCTOTO X0Ta HA MHKpodoHe (2) TIpH 3ToM OyIeT

U=M, ,p,=M M, ,Z, )il

CJIeI[OBaTGJIbHO, IIPOH3BCOCHHC ‘IYBCTBI/ITCJIBHOCTGFI 110 TaBJICHHIO 6YI[CT

Mo M,y =(1/Z, n))(UZ/1)). (2)

5.3 Meroa 3aMemenss HAIPSDKEeHHAS

MeTom 3aMellleHHd HATIPSDKEHHS TIPHMEHSIIOT I7I OTIpeIeIeHIs HATIPSsKe HHS XOMOCTOrO X0Ia SIeKT-
PHICCKH HATPY:KCHHOTO MHKpodoHa.

IIpeamonaraoT, 9To K MHKPOGOHY C ONpeIeIcHHNM HANPSKCHHCM XOIOCTOrO X04a M BHYTPSHHIM
MMITETaHCOM TMOTKTIONEH MMIEIAHC HArPY3KH. [T H3MepeHHS HATIPSDKEHHS XOTOCTOTO X0Ja K MAKPOhOHY
MIOCIENOBATCILHO MOIKIIOYAIOT MATEH (110 CPaBHCHHIO ¢ MMIICIAHCOM HArpy3KH) HMIICIAHC, 9¢pe3 KOTO-
PHIH MOAIOT ¢ TeHepaTopa KaTHOpOBOYHOE HANIPAXKCHIC H3BECTHOTO 3HAYCHHA.

IIpenmonaraioT, 9T0 3BYKOBOC HaBICHHEC H KATHOPOBOYHOS HANPOKCHHE TOH K€ YACTOTHI ITOIAIOT
nonepeMeHA0. KanuOpoBodHOe HAIIPMKCHHAC PETYIHPYIOT 10 TEX MOP, II0KA OHO HE JACT TAKOE KE MaIcHHS
HATIPSDCKEHHUS Ha MMITETAHCE HATPY3KH, UTO M IIPH BO3IEHCTBHHE 3BYKOBOTO TaBIeHHS Ha MHKPogoH. B 3ToM
Ccaydac HANPSCKCHHE XOIOCTOTO X0Za OVICT paBHO 10 3HAYCHHIO KATHOPOBOYHOMY HANPAKCHHIO.

5.4 Onpenenenne aKycTHIECKOrO NepeaTovHONo HMIe anca

AKYCTHIECKHH NepeIaTOIHH UMIRIaHe £a,12 = p,/( M p,1 i 1) MOXXHO ONpeIeTHTh U3 SKBHBATEHTHOM
CXeMBI PHCYHKA 1, TIe Z, | W Z, 5, — aKYCTHIECKHE UMIIETAHCH MAKPO(OHOB (1) M (2) COOTBETCTBEHHO.

1 Mp,1 1'1

i L

Moy 1
z / £2
Zas Z, Z.y Za2
I Kamepa cBasH Prcynox 2 — DKBuBaNeHTHAS cXeMa ANs OIpeneIeHIs

Z’, |2 KOTIA pa3Mepsl KAMEPHL CBA3M MAJLL IO CPABHE-

Pucynok 1 — DKBHUBANTEHTHAA CXeMA AT ONPEACTIEHIS ~
HHIO C JIHHOH BOJIHEL

AKYCTHYCCKOTO MNEPENATONHOrO MMNECJaHCA Z a 12

B HeKOTOPHIX cTyuasx Z, |, MOKHO ONPENenTh TeopeTHieckH. TTpemonarator, uTo 3ByKOBOE TaBIeHME
6y7eT OTHHAKOBEIM B MI000H TOUKE BHYTPH KaMEpPH CBA3H (3T GymeT cOBIIomeHO, ¢CTH GH3MIECKHE PasMephl
KaMePHl CBA3H MANH TIO CPABHEHHIO ¢ TTHHOM BOMHE). TOMRKO B 5TOM CIyYae Tas, 3aKMOYMeHHRH B KaMepe
CBSI3H, XAPAKTEPH3YETCT KaK THCTAS THOKOCTL, W M3 SKBHBAICHTHOM CXeMBl PHCYHKA 2 (B TIPENTIONOKEHHH
amnabaTHYecKOTO XapakTepa CKaTHA M PaclIMpeHus rasa) Z, |, BEIpaKaeTca depes Z 'y |y

l/e,l Vc,Z]
e ll B
KD Do KeDor

=jm

Za,v Za,l VA 2_

! 1 1 1 ( 4 3)



rae ¥V — obIui reoMeTpHYeCKHi 00beM KaMephl CBI3H, M3;
Y. | — OKBUBaJEHTHHI 00BeM MHKpoQoHa (1), M3;
V. 5 — SKBHBANEHTHHH 00beM MHKpohoHa (2), M3;
Zav = kp [( joV') — akycTHHYeCKHMii HMIIEIaHC Tasa, 3aKII0UeHHOro B KaMepe cbsan, Ila-c/mM3;
» — YTI0BAT 9acTOTA, PAT/C;
P — CcTaTAdeckoe JamieHme, Ila;
K — OTHOITIEHHE YIeNBHRX TeTIOEMKOCTeH TIPH YCIOBHMIX U3MePEeHS;
K; PABHO K IPH OMOPHBIX BHEIIHWX YCIIOBHSX;
j=1-=1.

3HavYeHNa 119 k U K, MOXHO ONPEACTHTE U3 YPaBACHNI, MPUBEICHHEX B MpHIoxkeHUH E.

Ha Gomnee BEICOKHX 9acToTax, TIPH KOTOPEIX PasMephl KaMEpHl CBA3H HEOCTATOTHO MATEL TI0 CPAaB-
HEHUIO C ITHHOA BOMHEI, ONpeNeaeHne £, |, CTAHOBUTCA Gonee CIOKHEM. OIHAKO eCnH (pOpMa KaMephl
LHMJIHHJIPHYECKAA M € THAMETP TAKOH XKe, KaK Y MeMOpaH MUKPOMOHOB, TO HA YACTOTaX, II¢ MPeInosia-
TaeTCs PACTIPOCTPAHEHHE TIIOCKHX BOSTH, BCIO CHCTEMY MOXKHO PACCMATPHBATE KAK OTHOPOTHYIO THHUIO
Iepenavn (CM. PHCYHOK 3); B 3TOM ciIydac £ a, 12 BBIDAKAETCH 4epes £, 1, (B MPCIIIONIOKCHAN amHadaTH-
YeCKOTO XapaKTepa CKaTHd M paclllMpeHHs rasa):

INy
N

1 1 Za,O Za,(}
7 Zu Z o cos(y fp) + (l +

a,12 a,l £a2

a,b a,l

2

Jsin ¢ hp) | (4)

Ny
Ny

4.

a,l

3

e Z, ¢ = pe/So;

p — TMOTHOCTE I'a3a, 3aKII0YCHHOTO B KaMepe CBA3H, KI/M3;

¢ — CKOPOCTh 3BYKa, CBODOIHO PAcIPOCTPaHAIOICTOCS B Iase, M/C;

Sp — TomepeTHOe cedeHHe KaMephl CBA3H, M2;

o — IUTMHA KaMephl CBS3H, T.6. PACCTOAHUE MEXKIY ABYMS MEMOPaHAMH, M;

v =a + jB — KOMIDIeKCHHH Ko3GhdHITHeHT paclpocTpaHeHus, ML,

TIpu McnoMBE30BAHUH YPABHEHHS (4) ¥ MOKHO YIIPOCTHTE, TIOMOKWE ¢, PABHOM HYTIO U [} paBHOMH o/c.

HeoOxoouMo ydecTh TI000H BO3IYIIHLI 00beM, CBA3AHHLI ¢ MHKpOMOHAMH, TaXKe HAXOISLIHICH BHE
OATHHIPA, 00pa30BAHHOTO KaMepoil CBA3H 1 00cuMH MeMOpaHamu (cM. 7.3.3).

A_”p,1 i

>

£3a,1 ;a,O! X lo

Pucynox 3 — DxBuBaneHTHAS cxeMa A onpefenenns £', 1;, KOTAa B KAMEpPe CBA3H
[PEATIONATAeTCA PACIIPOCTPAHEHIE IITIOCKO BONTHEL

5.5 IlonpaBKa Ha TEILIMNPOBOIHOCTL

ITpn onpenenenun £ ', 1o B 3.4 TPEITIOIOKEHE ATHADATHYECKIE YCIOBMS B Kamepe cBsisH. OHAKO B
JNEeHCTBUTEIBHOCTH BIIMAHHUE TEILIOIPOBOIHOCTH CTCHOK KAMEPHI CBH3H BBISBIBACT OTKJIOHCHUE OT YUCTO auaba-
THYCCKHX YCTOBHH, 0COBEHHO A HEDONMBIIHX KaMep CBA3H M HU3KHMX 4YacToT. TOMBKO 1 KaMephbl TIPOCTOH
GOpMBI B IIPESATIONOXCHHH, YTO CTEHKH KAMEPEL OCTAIOTCS TPH MOCTOSHHOM TEMICPATYPe, MOXHO PacCIHTAThH
TIOTEPH HA TETIOMPOBOMHOCTE M BHIPA3HTH WX B BHIE KOMIUIEKCHOTO TIOMPABOTHOTO KO3hDHITEHTa A [ K
TeOMeTpIIecKoMY 00ReMy ¥ B YpaBHeHWH (3) WIH K TUIOMATH TIOTIEPETHOTO CEUeHs .S, B YpABHEHHH (4).

Pacuer nonpagouHoro kos(G@UIlieHTa A i IPHBENeH B IPHIOKEHUH A.

5.6 ITonpaska Ha KanWLISIPHOCTH TPYOKM

OGBIYHO B KaMEPE CBS3HM MOHTHDPYIOT KallWUIAPHBIE TPYOKH IS BRIPABHMBAHWSA CTATHYECKOIO
TABTICHAS BHYTPH M CHAPYXXHW KaMepHL. /Ipe Takue RAMHIDIApHER TPYOKH MO3BONAIOT BBECTH B KAMEDPY CBI3H
IPYroi ra3 BMECTO BO3IyXa.

AKYCTHYCCKHH UMIICIAHC HA BXOIC OTKPHITOH KAMUAPHOH TPYOKH £, , ONPEICIAIOT Mo GopmMyiie

Za, ¢ Za, ttg(llc), (5)



e Z , . — KOMIUIEKCHKH aKycTHYeCKHH BOMTHOBOH MMITeTaAc SecKOHeTHOM Tpyoky, Ila - c/m3;
[, — mmina TpyoKH|, M.
HlyaTUpylonee AeHcTBHE KANMWLUBIPHBX TPYGOK YYWUTHIBAKOT BBOIS KOMIUIEKCHBIH MHOIIPaBOMHEIA
KO3(DMUITHEHT A . K aKyCTHYECKNM TIepeTaTOYHEIM HMTIeTaHCaM, OTIPeeNeHHRM Mo Gopwvynam (3) 1 (4):
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Ime # — THUCI0 OTAHAKOBHX KANWIIIPHEX TPYDOK,
Z ;13 — AKYCTHIECKHH MePETaTOTHRIA MMIEMaHe £, |, ¢ TIOMPABKOA Ha TETUIONMPOBOTHOCTE COTTTACHO 5.5.

3HaUCHNs PEAThHON M MHHMOWM YACTEH aKYCTHUECKOTO MMIIETAHCA HA BXOME Z , , IV OTKPHITOH
KaIMWITIPHOM TPYOKH NMPHBEICHB B MPIWIoKeHNH b.

5.7 OxonuarelbHble YPaBHEHHS BT TYBCTBHTEILHOCTH MO AABICHHIO

3.7.1 Metog ¢ HCHOIB30BAHHEM TpeX MHKPO(MOHOB

O003HAYAI0T SICKTPHYCCKHI IIepenaToYHbi uMienanc Uh/i) depe3 Z . ;p W BBOIAT aHAIOTHYHEIC
0003HAYCHHSA IS OCTABUICHCS MAPH MHKPO(QOHOB.

IIpuHagB Bo BHUMAaHHE MTOMPABKH, YKA3aHHEE B 3.5 H 5.6, IONMy4YaloT OKOHYATeIIbHOE YpaBHEHHE T
MOJIYIIS 9yBCTBATEIRHOCTH MUKpodoHa (1) Mo JaBieHH:

‘Mp,l =

P 1
{ Ze,]z Ze,SI Za,ZB A c, 12 A c,31 } : (7)

AT 2oL Aoy

AHATOTHIHEIE YPABHEHHS CHPABETIUBE U 1 MHKpathoHOB (2) 1 (3).

TTogo0HEIM 00PA30M OIIPEIeTIIoT U (ha30BYI0 TYBCTBHTEILHOCTE MUKPOpOHOB Yepes (hasoBHIH YTOI
KasKJ0r0 WicHa ypapHeHHs (7).

5.7.2 MeTonm ¢ MCcMOMB30BAHWEM JBYX MUKPOMOHOB 1 BCTIOMOTATENRHOTO MCTOYHHKA 3BYKA

FEcnmm Mcnoab3yioT TOMTBKO IBA MAKPOMOHA H BCIOMOTATETBHEIN UCTOMHHK 3ByKA, TO OKOHYATETREHOE
YPaBHECHHE IS MOIYJS YYBCTBUTEIBHOCTH IO TaBICHHIO OYIET UMETH BHI

%)
M | Z
A—JP,I 26,12 AC , (8)

==pl £,312

|Mp,1

TIe OTHOIEHME IBYX MYBCTBUTENBHOCTEH MO JABACHWIO HM3MEPSIOT TIYTEM CPABHEHWS TPHU DasMeleHHH
HATIPOTHE JTOMOTHHTEIRHOTO UCTOUYHUKA (cM. 5.1.2).

6 (I)aKTOPI)I, BIIMAKINHE HA YYBCTBUTECIBHOCTD 0 JABJICHUID

6.1 Odume ceemxeHns

YyBCTBHTEIEHOCTE KOHIGHCATOPHOTO MEKPO(OHA II0 JABICHHI) 3aBHCHT 0T HAIPSKCHHS MOIAPH3AHA
H OT BHCIIHHUX YCIOBHH. bosee Toro, IIpH OIPEISICHIH YyYBCTBHTCIBEHOCTH IPEIIIONATAIOT, 9TO MPH H3MEpe-
HHSX JO/DKHE OBITE BEITTOMHEHE HEKOTOPEIC TPEOOBAHMA: JOCTATOYHO XOPOUIHI KOHTPOIE BHEIIHHX YCIOBHI
IPH FPAJYHUPOBKE C TEM, YTOOKI IIOIYYUTE JOCTATOYHO MAIBIE COCTABISIONINE OOLIEH HeolpeIeIe HHOCTH.

6.2 Hanpsskende noJsipH3IaNHH

YyBCTBUTENBHOCTE KOHAIEHCATOPHOTO MHKPO(MOHA NPHOMIH3HTEIBHO IIPOMOPITHOHATRHA HAMPSKE-
HHIO TTOASPHU3AITHH, M TO3TOMY B MPOTOKOE TPATyHPOBKH JOICKHO OHITH YKA3aHO MeHCTBHTEIBHOE 3HAYE-
HHe Moaspuzamii. PekoMeHnopaHHoe MBK 61094-1 Hanpskenne oadpusaitin pasHo 200,0 B.

6.3 CranmaptHas kondurypanus 3a3eMIeHHOrO IKpaHa

B coorpercteun ¢ 3.3 MBK 61094-1 HanpssKeHHE XOJTOCTOTO XOOd IOJDKHO OBITE M3MEpPeHO Ha
SMEKTPHIECKNX KOHTAKTAX MHUKPOMhOHA METOTOM 3aMeIeHHT HAMPSOKEHHST, OITHCAHHBEIM B 5.3, TIpH MOJ-
KIIOUCHAH K CTAHIAPTHOM KOHCTPYKIHH 3a3¢MICHHOTO 3KpaHa. TpebopaHNS K KOH(MHUIYPAIIHHA 3a3¢MICH-
HOTO 3KpPaHa I8 T1ab0paTOPHEX 3TATOHHEX MHKpohOHOB yKazaHk B MBK 61094-1.

AHaIOTHIHAd KOHCTPYKITHS 3a3¢MICHHOIO 2KpaHa IOKHA OHTH HCIONBE30BaHA IPH TPaTyHPOBKE
KaK I MEKpO(OHA-TIPHEMHHAKA, TaK H I MAKPOGMOHA-H3TYIaTeId, & PKpaH J0DKSH OHITE ITOIKIIOYCH
K HYTeBOMY HOTEHITHATY.

IIpn McHoOIBE30BaHWA IPYTOM KOHCTPYKIHH PE3YIIBTATE TPATYHPOBKH HODKHEL OBITE IPHBEICHHE K
CTAHIAPTHOH KOHCTPYKIIHH 333€MICHHOTO 3KpaHa.



Ecnu u3roToBUTENE YKASHBAST MAKCHMATBHOES MEXAHHIECKOE YCHIHE, KOTOPOE MOKHO MPHIATATE K
MEHTPATEHOMY 3TeKTPHIECKOMY KOHTAKTY MHKpPOOHA, TOT 3TOT MpefeN HETh3S MPEBRIIATE.

6.4 Pacnpeneaenue JapjieHus no MeMopane

IIpu ompemeTeHMH YYBCTBUTETLHOCTH TIO JABIEHHIO TIPEATIONATAIOT, UTO 3BYKOROE TABICHME
PABHOMEPHO pPACTpeeNeHo 1o MeMOpaHe. BHXoIHOe HANpsoKeHMe MUKPoQOHA TIpH HepaBHOMEP-
HOM paclIpe/ieIcHHH JIABISHWS MO TOBEPXHOCTH MeMOpaHE OyIeT OTIMYATHCS OT BEIXOJHOTO Ha-
MpSXeHUsT MHKpooHA TPH PABHOMEPHOM pACTIpeNeIeHWH MABIeHHS, HMeIolleM TO Xe camMoe
cpellHee 3HAYEHHE, MOCKONBKY ODETHO MHKpOgOH Dolee UYBCTBUTENEH K 3BYKOBOMY JABIEHHIO B
LHEHTPpE MeMOpPaHBI.

B nmmimHnpHYeckux KaMepax CBA3H, OIMMCAHHBIX B IIPHIOKEHUH B, BOJIHOBOE IBHXCHHE OYIET KaK
MPOTOALHEIM, TAK H paJualbHEM. PagnansHOe BOTHOBOE JBIKEHHE OYIeT MPUIHHON HepaBHOMEPHOTO
pacnpeaeIcHUs JTaBIcHU 110 MeMOpaHe. OHO BOSHUKHET, €CIIM M3/Iy4aTeilb OVIET OTIMYAThCH OT WACaNb-
HOT'O IIOPUIHEBOI'O MCTOYHHUKA, ITIOTHO COINPHUKACAIOMIETOCH C MOBEPXHOCTHK) KAMEPHI CBA3H, WIH €CIIH
reoMerpudcckas GopmMa coelIMHEeHHS MUKPO(MOH —KaAMEpa CBA3H He SABISACTCH MPAMBIM KPYTOBLIM IIMJIHH-
IPOM.

PeroMeHyeTcd, 4TOOH NMPH TPAIyHPOBKE HEPABHOMEPHOCTE PACTIpeeIeHHs 3BYKOBOTO MTABICHAS
Mo MemOpade He Tipessmana +0,1 7b. OgHAKO 3TO YCIOBHE TPYIHO KOHTPOIHPOBATE H3-34 TEOMETPH-
YeCKOTO HECOBEPIICHCTBA PEabHOIO MHKpOQoHA. X0Td PaIHalIbHOIO BOXHOBOTO JBHXEHHMS HEBO3-
MOXHO H30¢XKaTh M3-34 OTJIHYHA PACIIPEIACICHHS 110 CKOPOCTH MUKPOMOHA-H3IYYATENd OT HICATbHOIO
MOPIIHSA, BCE XKE KAMEPBl CBA3HM, THAMETP KOTODHIX PaBeH IHAMETPY MeMOpaHbl MUKpodoHa, OyIyT
MEHBIIIE BCEro TMOIBEPKECHB! PATHATBLHOMY BOJTHOBOMY IBHIXKEHHIO M McHEe BCEro YyBCTBHTCIBHHBI K
HECOBEPIICHCTBY I'€OMETPHYCCKOH (hODMBI IIOIOCTH, YeM KaMephl CBA3M C IHAMETPOM, GOIBIIMM
TAAMETPA MeMOPAHH.

OnHAKO ecnH HeoDXOMMMA BHRICOKAS TOUYHOCTH TIPH TPATYMPOBKE HA BHICOKMX YACTOTaX, TO IS
MoTydeHns fonee MPABWILHOM YYBCTBUTETREHOCTH MHKPOGQOHA KeMaTelhHO HCTONL30BATE HECKOTBEKO
KaMep CBA3M PasTHIHBIN PA3MEPOB.

6.5 3aBECHMOCTDL OT BHEIIHHX YCIOBHIA

6.5.1 CrarmdecKoc JaBIcHHC

AKYCTHYECKOE COIIPOTHBICHHE H MACCA T'd3a MEXKIY MEMOPaHOH M HEIIOIBHKHBIM 3JIEKTPOIOM,
MOIATIUBOCTE IIOJMOCTH 33 MeMOPaHOH M, CIEIOBATENBHO, YYBCTBUTEIbHOCTD 10 TABICHHUIO 3ABUCAT
OT CTATHYECKOIO IABICHHA. DTd 3aBHCUMOCTD ABIseTcHd (hYHKIMEH OT 4acTOTh. Ee MOXHO olpele-
JUTh I MHKPOMOHA IYyTeM I'PAlyMPOBKM METOIOM B3aMMHOCTH [PH PA3THYHEIX CTATHYECKHX
IaABICHMSX.

TIpunoxenne T comepkUT HHGOPMAITHIO O BIHSHHH CTATHYECKOTO JABIEHWS HA YYBCTBUTETRHOCTH
0 JABTIEHHUIO TaD0PATOPHEIX STATOHHBIX KOHASHCATOPHEIX MUKPOHOHOE.

6.5.2 TemmepaTypa MHKpodOHa

o001 TabopaTOPHE STATTOHHEH MHKPO(QOH OVIeT TYBCTBHTEIEH K TeMIIepaType. DTa 3aBHCHMOCTE
ABNAETCH (PYHKIIMEH JacTOTHL

pwioxenue I' comepxuT MHGOPMAIIHIO O BIHSHHHM TSMICPATYPE HA YYBCTBUTEIBHOCTD 110 JdBJIE-
HHIO a00PATOPHEIX 3TAIOHHBIX KOHISHCATOPHBIX MUKPOMhOHOB.

Ilpumevanne — Bonn MukpodOH HOIBSPIHYTE OONBIIAM I3MEHEHIAM TEMIISPATYPLL, TO 3TO MOKET [IpH-
BECTH K I3MEHEHHIO €10 UYBCTBHTEIIbHOCTI.

6.5.3 BraxHocTb

XoTg TepMOTHHAMITIECKOE COCTOSTHIE BOSIYXA B MOTOCTH 34 MeMBPaHOH MHKPOMOHA CTTerKa 3aBUCHT
OT BIAXKHOCTH, HO €¢ BIHAHHE HA YYBCTBHTEILHOCTE TAB0PATOPHEIX STATOHHEIX MHKPO(OHOB B OTCYTCTBHE
KOHISHCATIHH HE MPOCTESKUBACTCS.

Ilpumevanue — [ToBepXHOCTHOE COMPOTHUBICHNE M0 MATCPHATA MEXIY HETOIBIDKHLIM 2JICKTPOIOM
M KOPITYCOM MIKPOQOHA MOKET YXVIIIITECS 101 BIMAHIeM OOIBII0N BIARKHOCTH, 0COOSHHO eCIIH MATEPIAN 3arPA3HEeH
(7.4). lloBepxXHOCTHOE CONPOTHRICHIE HMEET 3AMETHOS BIFSIHNE HA UVBCTBHTENLEHOCTh MUKPOMOHA HA HIBKIX
YACTOTAX, 0CO0EHHO Ha (ha30BYI0 MYBCTBHTEIBHOCTE.

6.5.4 ArmocdepHBIE VCIOBHS

B nporokone rpagyMpoBKH MEKPO(POHOB YYBCTBHTEILHOCTD M0 JABICHUIO JO/DKHA OLITL IIPHUBEIEHA
K OTOPHHIM BHENTHHM YCIIOBHSAM, €CITH MMEIOTCS JOCTOBEPHEIE TTONPaBOTHEIE TAHHEIE.

YenoBus, TIpA KOTOPHIX MPOBOIWTH IPaTyAPOBKY, NODKHE OBITH BHECEHH B IIPOTOKOIL.

IIpumeaanye — [pu rpanyipoBKe TeMISPATypa MEKPOQOHA MOKET OTIIHIATECH OT TEMIIEPATYPEI OKPYKa-
OLIErO BOZLVXA.
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7 COCTaBJIﬂlO[[[Ple HCOoNpeIaCcJCHHOCTH paaydpoBKi

7.1 Obmue cpeaenus

B momomHeHme K (haKTopaM, BIMSIOIIHAM HA YYBCTBHTENBHOCTL II0 TABIEHHIO M YIIOMIHYTHIM B
pasgene 6, HIGKE YKA3aHH COCTABIIIONINE OBIel HeonpeIeleHHOCTH, TAKHEe KaK MOTPEITHOCTh MeToaa,
MHCTPYMEHTAMLHAS MOTPEIIHOCTE M TIHATETRHOCTE MPOBEIEHHAA IPaTyHPOBKH. PaKTOPH, H3BECTHEIM 00-
Pa30M BIHAIONINE HA PE3Y/ILTATE TPATYHPOBKH, TOKHE OLITE H3MEPEHE! HITH PACCYMTAHE C MAKCHMAIBLHO
BO3MOZKHOH TOYHOCTEIO 171 TOTO, YTOOHR YMCHBIIHTE X BIMSHHAS HA ODIIYIO HEOIPEIEICHHOCTD.

7.2 DIekTpHYEeCKHil nepenaToYHbli HMIeIanc

M u3MepeHHA 2ICKTPHYICCKOTO MepeIaTo9Horo HMISIaHca ¢ HeoOX0IHMOH TOYHOCTEIO HMEIOTCS
PAIMYHEIE METOILI, HO HH OIHOMY H3 HHX HEelb3sl OTIATh npeanoyteHue. HarpsokeHue MHTaH s, HCIIOIb-
3yeMoe IS MHUKPOOHA-H3IYIATEIS, TODKHO OHTL TAKUM, YTOOK BIMSHNE TAPMOHHK Ha HEOMpeIeIeH-
HOCTh B HW3MEPEHHH YYBCTBHUTEIBHOCTH TI0 MABICHHIO OBIIO Malo MHO CPaBHEHHIO €O CIyYaiHOil
HEONPeACICHHOCTEIO M3MepeHHH. 1IIyMEl Wn apyrue ImoMexH (TakKue KakK IIEPSKPSCTHEIC TIOMEXH) aKyc-
THYECKOTO HIH IPYTOro IMPOUCXOXKICHHS HE TOJDKHEI YPE3MEPHO BIHATE HA 9YBCTBHTEIBHOCTE 110 JaBIG-
HUKO. I8 yorydaiie HAsS OTHOIIEHWST CHTHAN/TIIYM MOKHO HCITONB30BATE MOTOCOBEE (DWIKTPEL

7.3 AkycTHYecKHiT mepeaTOYHBI HMTIeaaHe

7.3.1 Obdmme cBeIeHHA

Ha akycTHdecKnil nepeTaToMHEH UMIIETaHC BIHAIOT MHOTO (haKTOPOB, HO OCHOBHEIM HCTOYHHKOM
HEONpPeIeIeHHOCTH TIPH €r0 H3MepPEeHHH, 0CODEHHO IS MATEHBKIIX KaMep CBI3H, SBISIOTCS IapaMeTphl
MHEKpodoHa.

7.3.2 PasMephl KaMephl CBA3H

Dopma B pasMepsl HOJOCTH CODPAHHOH KAMEPHl CBA3H TODKHE! YIOBICTBOPATL TpebOBaHMAM 6.4,
IMoxa HaHOOMBINIME PASMEPH KAaMEPH CBASH MANH 10 CPABHEHWIO C JIIMHOH 3BYKOBOM BOJNHHI B Td3e,
3BYKOBOE IaBleHMe OYJeT JOCTATOYHO OTHOPOTHHEIM B KaMepe W He OydeT 3aBHCeTh oT ee hopmer. Ha
BEICOKHX YACTOTAX M IS OOJBIIMX KaMcp CBA3HM 2T0 TpeDOBAaHHE MOXKET OHITE YIOBICTBOPCHO IIPH
3AII0MHSHHAH TIONOCTH TeTHEM HMIH BOTOPOIOM.

IIpuMepsl IpUMEHSEMBIX KAMED CBS3HM JAHLI B IPHIOXEHNH B.

IMpumeganusa

I TTunuHApHYecKHe KaMepbl CBA3M, WCTIONB3YEMbIC B AHAMA30HE YACTOT, TAE PA3MEPHI KAMEPHl HE MATLI MO
CPABHEHWI0 C IJIWHOM BOJHBL, IOJDKHEL OBITE W3TOTOBIEHEL ¢ OCOOOM TIIATENBHOCTBIO, WIOOEL IIPEIOTBPATHTH
BO30VKICHIE ACHMMETPHUHBIX 3BYKOBLIX IIOJIEL.

2 Buusgmpe aciMMETPHTHOTO PACHPEAETEHNS 3BYKOBOTO OIS HA MUKPOGOH MOXHO OCHAPYKHTL HIMEHAS
B3aKMHOE [I0JIOXKEHNE KAMEPEL CBS3H H MUKPOGOHOB, HAIIPUMED IIOBOPATHBAS KAXILHT MUKPOQOH BOKPYT ceoeil ocu
CTYIIEHSIMH HA HEKOTOpPEIl yron. Ecmi np STOM 2IMeKTPHYECKIl [IepefaTOYHEI HMIIeOaHe W3MEHSETCs, TO 3TO
BIWAHWE CIEAYET MPUHATE BO BHUMAHHE TPH OLEHKE HEOTIPENETEHHOCTH.

3 Econm xkaMepa CBs3M 3aN0NHEHA HE BO3IYXOM, a4 JAPYTHUM Ia30M, TO HEOCXOMMMO NPENOTBPATUTE YISUKY 3TOr0
ra3a B IOJIOCTh 33 MeMOpaHOf IyTeM IepMeTH3AINH KOHTAKTHPYIOLX IOBEPXHOCTEN TOHKUM CIOEM BAKYYMHOIL
cvasku. Tpy nuddyanm raza gepes MeMmOpany rpanyHpoBKa MUKPOQOHA AaHHLIM CTOCOO0OM HEBO3MOKHA, TAK KAK
YYBCTBUTENEHOCTE MUKPOGhOHA CTAHOBUTCH HETPEACKAZYEMOI.

7.3.3 TlepegHad MoOIOCTH

JIabopaTopHBIE 3TATOHHLIE MUKPOGOHH Hepel MeMOpaHoil mMeloT yrmyorneHne. ObbeM 5TOMH Mmeper-
Hell TOJOCTH SBIAETCHI YACTHIO OBIIEro TeoMeTpPHUeCKOTo obbeMa I KaMepkl CBAI3H B YpaBHEHHH (3).
I'myOMHEL 3THX TepeTHUX MOJOCTeH TAKKE BAMSIOT Ha IIHHY /, KAMEDH CBsi3M B ypaBHeHHH (4). M3-3a
IOIYCKOB IIPH U3TOTOBJIEHHH 00beM M IIyOHHY NEPEIHCH NMOJNOCTH CIEIYET ONPSAe/IaTh HHIMBUITYAIBHO
I KAKTOTO MHKPOGOHA TIepel ero TPATYMpOBKOH B KaAMepax CBA3M TUIOCKOM BOTHH (MpuimoxeHte ).
Jlerko oTipee UTh, UTO M3MEPSHHKIH 00BeM TiepeJHeH TTOT0CTH BYIET OTMHYATECS OT 00ReMa, PACCTHTAH-
HOTO HA OCHOBAHHWH MOMEPEUHOTO CEUeHHS Sy KAMEPH CBA3SH M TIIYOHHE TTepeTHel MONOCTH. BTO CBA3AHO
C TeM, UTO JTHAMETp TIepeaHelH MONOCTH MOKET HEMHOTO OTIMYATHCA OT JHAMETPA KAMepPH CBA3H, 4
TIEPETHAS TMOMOCTE MOXKET MMeTh Ha BHYTPEeHHEH cTeHKe pe3kdy, KOTopas He MO3BOIIeT TOTHO OTPeTeTUTh
IHAAMETP MOJIOCTH, M 31ECh XK€ MOXET ObITh TOMOTHUTENBHOE KOJIBIICOOPA3HOE BOIYIIHOS MPOCTPAHCTBO,
oDpasylollee MoJNOCTb BOMU3K Kpad MeMOpaHbl MUKpodoHa. EciiH HMeeTcd Xopollas repMeTH3AIAS MEKITY
CTEHKOH MepeHei NoIocTH MAKPOGQOHA H MeMOPAHOH, JONMOTHATEIBHEH 00ReM MOTOCTH, JTOBaBIAe MBI
K 00BEMY, PACCUMTAHHOMY HCXOMS M3 TOMEPEIHOTO CeUeHMS S; KAMepH CBA3SH W TIYOHWHH MepegHeH
MMOJTOCTH, MAT M eT0 MOXHO TMPHOABUTE K SKBHBATEHTHOMY 00BeMY MHUKpOMOHA TPH HCTOTL30BAHHH
ypaBHeHHA (4). DTO MOXHO CIEIaTh, NOCKOILKY Z, | U Z, , M HMICIAHC JONOIHUTEILHOIO 0oGbeMa
0Dpa3YIOT NAPAILICIBHOS COSTHHEHHE MMIEIaHCOB. ECIM TONOMHUTEIbHEIH 00beM DOJBIION W, N0 BCel
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BEPOATHOCTH, HAXOTHTCS TI033JTH TITOCKOCTH MeMOpaHK! (HATIpHMED, Korda MUKpodoH BpeMeHHO MCTOTb-
3YIOT C aNanTepoM, ITOOH YIOBIeTROPATE TpedopanuamM MBOK 61094-1), To pamuyc KaMephl CBSI3H TODKEH
OBITH COTMTACOBAH C 3THM OOBEMOM.

Ilpumeganusa

1 JononHHTebHbil 00beM B HEKOTOPHIX CIVIAsSX MOKET OBITh OTPHIIATETbHBIM.

2 ToOYHOCTH, ¢ KOTOPOH HOJIKHE GBITH MAMEPEHBI PA3MEPHI MONIOCTY, 3ABHCHT OT JOTYCTHMOTO 3HAYEHIS 00 Te
TIOTPEINHOCTH H3MEpeHHs 00beMa MCMOMB3YeMOH KAMEpBl CBA3H H OT YACTOTHI.

7.3.4 AxycTUdecKHII HMIeIaHC

AKYCTHYECKUH HMIIETaHC MUKPOMOHA 38BHCUT OT 9aCTOTH M OIIPEIEISeTCsS, B OCHOBHOM, HATSXKe-
HHEeM MeMODAHEI, CIOeM BO3IYyXa, 3aKMIOMEHHBIM TO3aTd MEMODPAHB, W TeOMETPHEH HEMOIBIDKHOTO
eKTposd. B nepBoM NPUOIVCKEHHMH aKyCTHYCCKHA HMIICIaHC MOXHO BEIPA3HTE, C TOYKH 3PSHHS KBH-
BUIEHTHOHM CXEMEl[, B BHIC IIOCJCIOBATE/IPHO COSIWHCHHEBIX IMONATIHBOCTH, MACCH H COIPOTHBICHHS.
ATBTepHATHEHO 3TY SKBHBANCHTHYIO CXEMY MOXKHO OIMMCATE depes MOTATIHBOCTh, YACTOTY PE30HAHCA H
yepes KoapbuuueHT noTepk. 1loIaTIHBOCTE HEPEIKO BHPAXKAIOT B BUIE PEAlbHON YaCTH SKBUBLICHTHOIO
00BeMa Ha HH3K0i vactoTe (3.8.1 MBK 61094-1).

AKYCTHYECKHH HMIEAaHC £ , KOXIOro MHKPOMOHA COCTABISLET OCHOBHYK) YacTh aKYCTHYECKOrO
HEPENATOYHOIO MMIIEIaHCa £ , |, CUCTEMBI M ONpPEIEHAET IOIPEIIHOCTL IIPH OUECHKE BIMAHMA Z, Ha
TOUYHOCTE TPATYHPOBKU B IIENOM, U OCOOCHHO HA BEICOKMX TaCTOTAX.

Mertonr! onpefeneHus aKyCTHYSCKOIO HMIICIAHCE ONHCAHE B IPUIOXKEeHHH /.

Ipumeganye — TOLAOCTE, ¢ KOTOPOH HOMKEB GHITH M3MEPEHLI IAPAMETPEl MUKPODOHA, 3aBHCHT OT
JOIIYCTHUMOTO 3HAYCHMA 06]1[6171 TOrpeHOCTH H3MEPCHUA obBeMa I/ICHOJ’[BBS{BMOI?I KadMEpbl CBA3H M OT YaCTOThL

7.3.5 (DuszpdeckHe BeIHIHHE

OCHOBHEIC (PH3HYECKHEC BEIIMYMHE!, OMMMCHIBAIOIINE CBOICTBA ra3a, 3aKII0YCHHOIO B KAMEDE CBA3H,
BXOIAT B YPABHCHHSA I PACYETa YYBCTBHTCIBHOCTH MHKPOMOHOB. DTH BSIHYHHEL 3aBHCAT OT BHEIITHHX
YCI0BHI, TAKHX KAaK CTATHYECKOS JaBICHHE, TCMIICPATYypa M BIAXKHOCTH. 3HAYCHHSA STHX BSIMUYHH H HX
3aBHCHUMOCTE OT BHEIIHUX YCIOBHI VKa3aHE B PHIOXKCHHH E.

7.3.6 BHelmnHe yciloBus

AKYCTHYECKHH MepeIaTOYHEIT HMIICIAHC TAK X, KAK W YYBCTBHTEIBHOCTE MHKPO(OHA, 3aBHCHT OT
BHEIIHUX YCIIOBHH, TAKHX KdK CTATHYSCKOE JABJICHHE H TEMICpaTypa.

7.3.7 Tlonpasounble KO3(hDGUITHESHTED

Ilonmpapounkle KOO OUOMEHTH HA IIOTEPH H3-32 TEILIONPOBOTHOCTH H KAITWIIAPHEIX TPYOOK pac-
CYHTBIBAIOT M3 YPABHCHHI, YKA3aHHEIX B IIPHJICKCHHAX A H B.

7.4 HanpsskeHue NOJSIPHIATHH

Ilpn ompencicHHM HANPSDKSHHSA MOMAPH3ALNHA HEOOXOOTHMO INPHHATE MEPHl U €I0 H3MCPEHHS
HEIMOCPEICTBEHHO Ha KOHTAaKTaX MHKpoMOHA. DT0 OCOOSHHO BAXKHO, €CITH HAMPMKCHHCS MOIAPH3AINHA
NOTAETCA OT BEICOKOMMIICAAHCHOIO MCTOYHHKA, TTOCKOJIBKY MHKPOMOH HMEEST KOHSYHOS COIIPOTHBICHHE
u3oAuuH. C Ipyro cTOPOHEL, HMEIOTCA 000CHOBAHHEIS CITOCOOR! H3MEPEHH S HAIIPSKCHUA MOISAPH3AIHA
B VIZJICHWHA OT MHUKPOhOHA Ha HU3KOOMHOM BEIXOJE HCTOYHHKA HAIPSLDKEHHS, €CIIH JOCTOBECPHO H3BECTHO,
YTO CONMPOTHRICHHE W30IHH MHKPOMhOHA TOCTATOYHO BBICOKO.

7.5 HeonpeeleHAOCTh YPOBHSI YYRCTRBATENRHOCTH MO JARIEHHUIO

OrnpenelleHUe YPOBHA YYBCTBUTEIBHOCTH T10 TaBICHHIO MIPH I'PATyHPOBKS METOIOM B3aHMHOCTH IIPH
KOHTPOIIMPYEMBIX YCIOBHAX OLCHHBAIOT C HEOINPEICICHHOCTRIO MPpHUOM3ATeNEHO B 0,05 1b HA HU3KHX H
cpenHux Yactorax. HeonpegeneHnocts noperuaetes oT 0,1 b Ha dacrorax 10 k' u 20 k' g madopa-
TOPHEIX 3TATOHHEIX MUKPOGOHOB THIIOB LS1P n LS2P cooTBeTCTBEHHO.



IIPIIOXEHUWE A
(0Gs3aTenpHOE)

TEHIIOHDOBOI[HOCTL B SaMKHYTOﬁ NoJOCTH

B 3aMKHYTON HOMOCTH KAMEPSL CBS31 TETNONPOBOLHOCTS MEKIY BO3AYXOM I CTEHKAMH BHI3LIBAET TIOCTEIECH HBIN
MEPeEXos OT anuafaTHYeCKHX YCIOBHI K M30TepMHUYECKUM. XapaKTepuCTHKA BTOTO MEPexoia 3aBHUCHT OT YACTOTEL
TPanyUPOBKH W OT pasMepoB Kamepol. COOTBETCTBEHHO OyAET W3MEHATHCH W 3BYKOBOE AABIEHWE, CO3MABAEMOE
MUKPOQOHOM-U3TYYATENEM, T.€. OYAeT WIMEHATHCH MOCTOAHHOE OOGBEMHOE CMENIEHWE UCTOYHUKA. JTO W3MEHEHWE
MOKHO PACCMATPUBATL KAK YBENWYCHIe O0BeMA KAMEPEL CBSI3M, BBEIS KOMIUIEKCHEN] MONpaBoaHbill Koaduiinent
AH K reoMeTpiaeckoMy 00bemy VB ypasHerrn (3) MIH K IUTOMIAMN IOMEPeTHOrO CeUeHis Sy B VpasHeHw (4).

Tonpasognsii KoaQPHUITHEAT pacCTUTHIBAIOT 10 QOPMYIe

K
o Py (A1)
rae Ly — KoMriiekcHas GyHKIIWS Npeodpa3oBaHisd TEMIIEPATYPHI, ONPENENSIEMas B BHAE OTHOINEHHS YCPEAHEHHOTO
1O MPOCTPAHCTBY CHAYCOUNAIBHOIO H3MEHEHHA TEMIIEPATYPHI, BEI3BAHHOIO 3BYKOBLIM JaBNEHNEM, K CHAYCOUIAIb-
HOMY M3IMEHEHI0, KOTOPOe OBIIO G5 BEEIEHO, el Obl CTEHKN KAMEPHI CBA3M ObUIH Obl COBEPIIEHHO HENPOBOIL-
mvi. B paGore [1] swavenus £y TabynmupoBansl U JAHEL B 3aBHCHMOCTH OT riapamMeTpos 8 1 X, roe R — oTHOIIEHHE
MTHHBL K quametpy kamepw cisan; X = fT 2/(ko); f— vacrora, Tn; [ — oTHOImIEHHE 00BeMa KaMmephl CBS3W K ee
HOBEPXHOCTH, M; ¢ — KOIDDUIIHEHT TEMIEPATYPOTIPOBOIHOCTH Ta3a, M2/C.

B taGnure A.l gags spagenns vy s HeckorekHx R i X ¢ norpemaoctsio go 0,00001. s UyomdHapiraecKmx

KaMEp CB:A3M, ONNCAHHBIX B ITPIUTOXKCHITI B, MPHBOAMMAS HIKE AMMPOKCHMALMA U KOMIUIEKCHON BEJIMUHHBI EV
JACT VAOBNCTBOPHTCIBHEIC PC3YITBTATEL

£V=1—8+D152+%\LED2S3, (A2)

Tac

o1 1-7 T R2+ 8R R —6R2
S=\|l-j=—= = , D= , D= .
N amx T ex YT ror 2 T (2R + 1)3
Mopgyu, paccanTannbie mo dopmyne (A.2), umenor norpemnocts B 0,01 % mng 0,123 < R < 8w wia X > 3.

Tlepprie nBa wneHa ypapHeHHsS (A.2) MOTYT OBITH HCIONB30BAHBI T KaMmep CBA3M, OTIHYAONHXCA mo dopme oT
TIPABUITBEHOTO TTWTHHAPA.

Tabnuma Al — 3unavenns By

HelicTBHTENBHAT 1acTh Ky « Murmasg acTe £y

R=02 R=05 R=1 R=0.2 R=05 R=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 0,14818 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



Oxonuanite madauye: A. 1

JeficTBUTeNBHAA HACTD £y Mrrmvas acts £y
x

R=02 R=10,3 R=1 R=102 R=10,3 R=1

0,95540 0,95541 0,95541 40,0 0,04349 0,04310 0,04304
0,96358 0,96359 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 0,98590 0,58590 400,0 0,01399 0,01395 0,01395
0,99003 0,99003 0,99003 800,0 0,00992 0,00990 0,00989

IIPIUIOXEHHE b
(0Gsi3aTebHOE)

ARyCTHYECKHil MMIeAANC KANHIIAPHON TpYORN

AKYCTHYECKNT MMTIETaHe £ 5 ¢ HA BXOJe OTKPHITOH KanmWUIHPHON TPYGKM OMpeAendeTcs, NCXOAs U3 TEOpHn
IUTHHHEBIX JTUi (5.0), ypaBHerRmem

Loc=ZLagtglx k). (B.1)

Mexny £, U ¥ HMEETCsE COOTHOIIEHHES

_bp 2J) (ka) 1
YZai=— (1 7_@10(1@)) (B.2)
y . omats 2Ax-1) hBka
Za,cﬂmpfﬂ( " Bka Jb(Bl_ca))’ (B.3)

e Jo(ka), Jo(Bka), Ji(ka), J)(Bka) — nunamnpugeckie (yaxing Beccers NepBoro pona HYyJIEBOTO W MEPBOTO
TIOPSIIKOB OT KOMIIIEKCHOTO TIepeMeHHOTO;

a — paguyc TPYOKH, M;

k= (—jo p/m)? — KOMIDTEKCHOE BONHOBOE THCHO, ML}

B = (n/p a2

7 — BA3KOCTH Taza, Ilac;

p — IUIOTHOCTD Ta3d, KI/M-;

0 — TEMIIEPATYPOIPOBOIHOCTE Ta3a, M2/C.

Vpasraerus (B.1), (B.2), (b.3) cienyer HMCIONb30BATL IS PacyeTa MOMPABOYHOrO KOIMMHIHEHTa A, 10
dopmyne (0).

B anpTepHATHEHOM CIyIae KAMWUTAPHAI TPYOKA MOXET ObITh 3aITYILECHA 0 Bee i ANMMHE IOIX0JAINEH [T0 pasMepy
IPOBOJIOYKOM MOCIe YCTAHOBKY B KaMepy cBa3i Mukpodoros. B sTom orvaae nonpasognsii koadduiimenT pasex 1.

Vpaguerms (B.1), (B.2), (B.3) crnipaseltiBel IS HISATLHON IIUTHEIPHIeCKOR TpyOKi, 3aBCIT B 4-I CTeIerH
oT pammyca TpyokH. OpHako B JAefAcTBHTENbHOCTH (hOpPMa BHYTPeHHHX dacTeii TpyOKH He COOTBETCTBYeT (opme
KPYTOBOTO IFUTMHAPA W HEOGXOIHMA TPAAyHPOBKA TPYOKH TI0 TOTOKY [ TOTO, YTOOH ONpeneinTh ee 3qhekTHBHbIIT
pannye.

B maGnuiax B.1 w B.2 ganbl sHAYEHIA PeanbHON i MHIMON YacTell Z, ; TP OIOPHEIX BHEIIHIX YCIOBYAX Mt
ODBITHO WCIIOJIE3YEMBIX Pa3MepOB TPYOKH # 9acTOTHL COOTBETCTBEHHO; [, — INIHHA KAIWUIAPHON TPVOKHM.
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Ta6nuuaB.l — Peambnas yacts Z, ,, ITla-c/m3

Pasmepsl TPYOKH B MITUTHMETPAX

1L=50 [, =100
Yacrora, Th
a=0,1667 a=0,20 a=0.2s a=0,1667 a=0.20 a=072s
3,018 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 31,5 6,049 2,922 1,198
3,022 1,459 0,598 40 6,039 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 0,634 250 6,989 3,595 1,550
3,326 1,631 0,689 315 7,542 4,066 1,817
3,534 1,750 0,750 400 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 1 600 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 2 500 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 4000 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

IIpumevanus
| 3magenmds, MCIIOIL30BAMNEIE B 3T Tabmiue; ¢ = 345,7 m/c; k. = 1,40; p = 1,186 xr/m3; = 18,3.10-6 Tlac;

ot = 21.10—° m2/c.

2 3HAYeHHs, NAHHEIC B 5TOH TAOMHIE, BEPHBI TOJLKO MPH OIOPHEIX BHEITHIX VCIOBHAX.
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Ta6nuuaB.2 — Muumas wacts Z, ., I'Tla - ¢/m?

Pasmepsl TPYOKH B MITUTHMETPAX

1L=50 [, =100
Yacrora, Th
a=0,1667 a=0.20 a=0.25 a=0,1667 a=10.20 a=025
0,097 0,074 0,049 20 0,096 0,114 0,090
0,122 0,092 0,061 23 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 0,453 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 0,496 200 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 1,021 400 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 2,325 800 —3,890 —3,152 —2,510
4,280 4,213 3,186 1 000 —3,031 —2,395 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 2 000 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 3150 0,205 0,199 0,053
2,428 2,283 1,692 4000 —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 —0,0356 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

Tlpumeganus

| 3HAaYeHWH, HCTIONMB3OBAHHEIE B 3TOM Tabmmie: ¢ = 345,7 m/c; x = 1,40; p = 1,186 xr/m3; 1y = 18,3-10~¢ Ta-c;
o, = 21.10—% m2/c.

2 3macenws, ZaAHbe B 910l TaONHIE, BEPHEL TOMBKO P OMOPHBIX BHEIIHIX VCIIOBIAX.
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IIPIIOXEHWE B
(cripaBogHOE)

Ilununzipygeckne KaMepsl CBA3H, NPUMEHsSeMble /IS rPpaJyMpOBKA MUKpodoHOB

B xamepe cBasu, IpuMeHseMOl M TPaIyUPOBKH METOAOM B3AMMHOCTH, PACIPENENEHNE 3BYKOBOIO JABICHIUS
HA MeMOpaHe KakK MUKPOGOHA-M3NYIaTend, TAK 1 MUKPOQOHA-TIPUEMHUKA JOJKHO ObITh paBHOMEpHbIM. OcobeHHO
BAXHO 00eCIeUNTh PABHOMEPHOE PACIIPENEICHIE NABIEHIA Ha MeMOpaHe MUKPOGQOHA-IIPHEMHIKA Ul TOTO, YTOOEL
TMONYIHTh TYBCTBHTETHHOCTh MHKPOMOHA B COOTBETCTBHI C ONPENeNeHHeM TYBCTBHTENLHOCTH 1o Haenenwio (3.4
MDK 61094-1). M3-3a pamiaibHOTO BOJIHOBOTO HBIKSHUA 1 ACHMMETPHIHOCTH IBIKESHIS MEMOPAHDI 3T0 HACATHHOE
VCIIOBHE MOXHO BBIIONHUTE JAME Hprbnikerso. s yBenHIeHHs YacTOTHOrO AMANA30HA KAMEPHL CBA3M (3TO
OTHOCHTCS. TONBKO K PamgyaIbHOMY BOJTHOBOMY ABIIKCHUIO) HEOOXOLNMO, WTOOHL paaMaNbHasl Pe30HAHCHAS YACTOTA
OpU1a HAanboNee BEICOKOIT, YTO BO3MOXHO [IPH YMEHBIIEHIH ANAMETPA KaMephl cBs3ll. 1IpakTiYecKn IHaMeTp KaMEPEL
CBA3HM HE MOKEH OLITH MEHbINE AuaMeTpa MUKpodoHa. OOHAKO A4 UMEIOIEHcA KaMephl CBA3H MOXHO TIOBBICHThH
YACTOTY PE3OHAHCA, BBEIN B3AMEH BO3MYXA BAVTPE KaMepsl Bonopox wini remiii (7.3.2). TeopeTiaecKi 310 YBeINIeHne
BEpXHEH TPAHUYHON YACTOTHI KAMEPHI CBA3H OnpefenaeTcs KoadhhuineHToM, PABHEIM OTHOIEHHIO CKOPOCTH 3BYKA
B Bozpopone (renMm) K CKOPOCTH 3ByKa B Bosgyxe. Kpome TOro, HeoGXOAMMO 3aMETHTb, UTO BOJIHOBAS CKOPOCTh
MeMOpaHbl MUKPOGOHA [TOYTH HE 3aBHCHT OT Ia3d B KAMEPE CBS3H M HE YBEJINTITCS BO CTONIEKO Xe Pa3, KAK CKOPOCTh
3BYKA 3aKITIOYEHHOTO B KAMEPE CBSI3W rasa.

Bonpioe 3HaYeHWE MPH TPAAYAPOBKE METOIOM BIAUMHOCTH B 3AMKHYTO! KaMepe CBA3M HMMEET aKyCTHUECKWH
NepefaTOYHEIH HMIIeTane £, 12 Beeil cucteMbl (5.2 w 5.4), KOTOPBIH AOMXEH OBITh N3BECTEH C BEICOKOH TOYHOCTEIO.
Ha wacToTax, rie JriHa 38yKOROR BONHBI MHOTO DONBIE PA3MEpPOR KAMEPhl CBA3N, 3BYKOBOE JMARTEHNE PABHOMEPHO
pacnpefensieTcs BO Beell xamepe U £ 4 13 = Z 'y, 12 onpegensercs 3(MQeKTHBALIM 06heMOM KAMEPHI CBI3H, T.€.
[EOMETPHIECKIM 00BEMOM KAMEP LI, BKITIOTAA 00BEM HepenHeli ON0CTH (Hajiee — Heperrrii 0GheM) i HKBHBAEHTHEL
obobeM MrkpodoHos (3). Ha wacrorax, roe oHa 3BYKOBOH BOJIHEI MHOIO MEHBIIIE [10 CPABHEH IO C pa3sMepaMu KAMEPEI,
Oyaer CyLIecTBOBATL BONHOBOE IBIGKEHHE M TPYIHO IONYYHTE TEOPETHYECKOE BHIpAKEHNE IIpocTOi dopmbl I
NepefaTOYHOTO HMIIENAHCA KAMEPEI CBA3M. YpasHeHHe (4) BHIPAXKAET NePeJaTOYHbI HMIENAnC £ ',y 17 IMNTHHIPHYEC-
KO KaMEPHI CBA3ZH ¢ OHAMETPOM, PABHBIM JHAMETPAM MEMOPAH MHKPOGOHOB.

JUist gpyring ciyeaes HeoOXOMIMO pa3paboTars MeTORL PACYETa NEPeNATOTHOIO MM e anca. s AixX, OnHAKO,
TIOTIPABKA HA BOTHOBOE ABMXKECHUE JOMKHA OBITH ONIPEAeNeHa SMIUPHYecKH. TTpakTHYeC KN NCTOTB3YIOT ABA THITA KAMED
CBS3M. DTO ILTOCKOBOJIHOBHIE KAMEPHL CBS3W, OHAMETP KOTOPEIX PAaBEH OaMeTpy MeMOpaH, H KaMepsl GonblIoro
00BeMa, 00BEM KOTOPEIX BEJIHK [10 CPABHEHIIO C [EPEIHUMH 1 KBHBATIEHTHEIMI 00BEMAMI MHUKPOQOHOB.

B.1 ILnocKOBOJHOBLIE KAMEPHI CEAZH

1InocKOBOTHOBEIE KAMEPEL CBA3M HMEKT JUAMETp IIONIOCTH, PABHEIT nuaMerpy nepenneil monocti MukpodoHa.
AnrHa Kamephl CBSI3H, T.€. PACCTOSHHE MEXIY IBYMsI MeMOpaHamu, AOJDKHA ObITh AOCTATOYHO GONBIIOI, YTOGHL
00eCIeINTh TUIOCKOBOMHOBYID NEpefadTy, HO He Takoil OoNbIoil, IT0BL BBOAWUTE MOIPABKI HA BEICOKOWACTOTHEIE
3aTyxaHus. PekoMeHIyeTcs UCIOIb30BaTh KAMEPHI CBA3M, MMEIIME OTHOMEHNE IMAHLL K auamMeTpy ot 0,5 mo 0,75.
B Takwx Kamepax CBs3M Pa3pelasTcs IPOBOINTE B BO3AYXE IPALYIIPOBKY JIA00 paTOPHEIX ATAJIOHHBIX MUKPOQOHOB THIIA
LSIP mo 10 xI'y w1 torrma LS2P go 20 xToo.

Vpasnerre (4) Dookro OLIThL MCIIONBE30BAHO UL pacdera Z ;,12, H TIPH 3TOM HeOOXOAMMO OMNpPEeACTHTL BCE
GaxTOpEL, BIHAIOINE HA Z 4 12, H OCOBEHHO, ¢ HAUOONBIIEH TOUHOCTEI0, HA AKYCTHYECKHIT MMIEAaHe MUKPOGDOHOB.
PexkoMmeryeMeie pasMepsl A MIOCKOBOTHOBBIX KaMmep cBA3H manbl B Tabmune B.1 w moxkasansl Ha pucynke B.1.

Tabnuma B.1 — HoMHHATBHBEIE PA3MEPHI TNTOCKOBOTHOBBIX KAMED CBA3NM
B ammutumeTpax

JlaBopaTopHBIe 5TaTOHHEIE MIKPOGOHE THIICE
O0osHavYeHMIE pasMepa
LSP1 1.52aP 1.S2bP

A 23,77 13,2 12,15
Z B 18.6 9,3 9,8
@C 18,6 9,3 9.8

D 1,95 0,5 0,7

E 6,5— 8.5 3,5—6 35—6
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I — vuxpodon; 2 — msomarep; 3 — KaULIApHEIE TPYOKH

Pucyrnok B.1 — BcKA3 MIOCKOBOTHOBOW KAMEPHI CBA3H

B.2 Kameps! ciazn Ooibioro odnema

Q6neM KaMephl CBA3HM BONBITOre 00heMa 6onbIe 06BEMa MITOCKOBOTHOBBIX KAMEP CBS3H, W UX pa3sMephl BEIOPaHE
TAK, ITOOBI YMEHbBIISHIHE JABICHIA Ha MeMOpaHe i3-3a PaIHalbHbX MO JaCTHIHO KOMIIEHCHPOBAIOCEH VBEIIITICHIEM
IABNEHHS 3-3a Ipogonbroil mopbl. QITHMANTLHOE OTHOINSHIE MTHARL K THAMETPY, 3aBHCAIIEe OT [IVOHALL IEPSIHIX
nonocteil mukpodonor, — 0,3.

Takme Kamepbl CBI3W Pa3peliacTced HMCIONb30BATL B BOIIYXC 14 TPaIyHPOBKH TAGOPATOPHBIX 3TANOHHBIX
vukpogonos tTana LSIP smomots a0 2,5 kT w tunma LS2P no 5 xI'u npn BBeAEHHM 3MIHPWYECKUX TOMPABOK HA
BOJIFOBOE IOBMdKEHRNE. Ecim HeoOXomiMa BHICOKAX TOTHOCTh, PEKOMEHIVETCS OIPENSsSTh MOMPAaBKY HA BOIHOBOE
IBFKEHIHE NI KaKIoi HANHBIIVAILHO MA3rOTOBISHHON KaMephl CBA3H, MOCKOIAKY BOJIHOBAS KAPTHHA B KAMEPE 0UCHb
CITBHO 3dBHCHUT OT e¢ pazMepos. Ilnd pacteTa £ ', 19 HO/DKHO OBITE HCMOML30BAHO YpapHeHNE (3) ¥ TONBKO UL Hero
HeoGXOIMMA CyMMA TepeiHero 00beMa MOJOCTH W 3KBHBANEHTHOTO 00beMa MHKpodoHa. PexoMeHIyeMbIe pa3Mepbl
KaMmep CBA3n doabinoro obwvema gaHel B Tabmuie B.2 u mokasansl Ha pHcyHKe B.2.

Tabmuna B.2 — HoMuHaIBHBIC Pa3MeEPBI M AOMYCKH TS KAMEp CBA3H GONBINOro o0beMa
B mmutnmeTpax

TaBopaTopHBIe HTAIOHHELE MIKPOGDOHBI THIIOB
OfosHAYEHNEe PasMepa
LSP1 LS2aP LS2bP
@A 23,77 13,2 12,15
2 B 18,6 9.3 9.8
®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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1 — svmkpodoH; 2 — msonarop; 3 — KaIUDIApHBIE TPYOKH

Pucyrok B.2 — Bckus kamepsl CBA3H G0NBIIOTO 00BeMa

B tadmmimne B.3 yka3zaHEl THIIOBEIC IOIPABKH HA BOTHOBOC OBMKCHHE IIA KAMEDH CBS3H DOMBIIOTO
00beMa, HCITOIb3YeMOIl COBMECTHO ¢ MAKpOgoHOM THIIA LS1P. DTH nonpaBKH TOIDKHH OBITH IPHOABICHE
K ¥POBHIO YYBCTBHTCILHOCTH IT0 JABICHITIO, ONIPEICICHHOMY I KaMEPH CBA3H, HATIOMHECHHOM BO3IYXOM,
HIH MOTYT OHTBL BBEICHEI TOTIA, KOTNA MPAKTHICCKHE IIONPABKH 711 HHIHBHIYAIEHOH KaMEPh ¢ MHKPO-
¢hoHAMM He ONPETeIIi. DTH e TTONPABKH MOKHO HCIIOMb30BATh H IIPH 3alOTHEHHH KaMePEl BOTOPOIOM,
€CJIH YACTOTHYIO HIKATY YMHOXHTE Ha KO (OUIHMEHT, PABHEIH OTHOIICHHIO CKOPOCTH 3BYKA B HMCIONICHCS
KOHIIEHTPAIINH BOOOPOIA K COOTBETCTBYIONICH CKOPOCTH B BO3IYXE.

Tadonuoa B.3 — Ilorpapky Ha BONHOBOE HNBICKEHHE B BO3IVXE, OIPENEICHABIE SKCIIEPHMEHTANBHO I KaMephl
CBI3H GONBINOTO 00BbeMa, MpuMeHsieM0il ¢ Mukpodonamu Tina LS1P

Yacrora, It Ilompaexa, ab Yacrora, I Ilompaeka, nb

800 u minke 0,000 1600 —0,034
1000 —0,002 2000 —0,060
1250 —0,013 2500 —0,087

IIPUITIOXEHHUE T
(cupasoaroe)

Bmsanne Opr}KaE)I]IEﬁ Cpe/ibl HA 9YBCTBHTEIBHOCTD MP[KpO(lJOHa

HacTodiee NpunoxeHne AT CBEAEHNS O BIMAHUN CTATHYECKOTO JABTCHUS M TEMIEPATYPHl HA YYBCTBHTEb-
HOCTH MPKpOGdOHA.

T.1 Obmme ceeaenus
UyBCTBHTENLHOCTL KOHACHCATOPHOTO MUKPO(OHA, B OCHOBHOM, OOPATHO MPOINOPIHOHANBEHA AKYCTHIECKOMY
HMIIeHarcy MHEKpOoQOra. YIPOIEeHHo, MMISIARC MHKPO(GOHA MOKXHO IIPEICTABHTL B BHIE HMIETanca MeMOpasbl

(OCBIIHO YIUTHIBAIOT €€ MACCY M THOKOCTH), MOCHETOBATENIEHO COSNMHEHHOTO ¢ MMIIEIAHCOM BO3MyXa B 00beMme 3a
MeMOpaHoii.
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HMynenanc posnyxa B o6beMe 33 MeMOPAHOH ONpeIeiaAeTes TPEMS COCTABIAIOMU:

- TOHKHM CJOCM BO3IYXa MEKIY MEMOPAHOH M HEMOABHXHEIM 3IEKTPOAOM, ¢ YIETOM 3aTYXAHHA W MACCHI;

- CIIOEM BO3IYXA B CKBO3HBIX OTBEPCTISIX ¥ KAHABKAX HA HEIOLBIIKHOM JIEKTPOLE, C YUETOM 3aTYXAHIS M
MACCHI;

- BO3OYXOM B TOJOCTH MO33JH HEMOABHMKHOTIO 3JEKTPOAR, ASHCTBYIONNM KaK THOKOCTh HA HU3KHX 4ACTOTAX M
KaK MACCA HA BHICOKMX YACTOTAX M3-32 BONHOBOTO ABIKEHWS B TTONOCTH.

Konctpykunsa mukpodoHa onpeneiIsieT OTHOCHTENBHEIT BeC STHX COCTaBIonX. CONTaoT, 910 IUIOTHOCTE U
BSI3KOCTH BO3BIYXA JUHEHHO 3aBHCAT OT TEMIEPATYPEL W (i) OT crarideckoro pasneris. OTciona BHITEKAST, YTO
HMTIEHAHC MUKPOdOHA TAKKE 3aBHCHT OT CTATHUYSCKOTO NABIEHWS W Temreparypsi. KoaddurimenTsl CTATHIECKOro
JABIEHWUA W TEMTIEPATYPHl 4 OTPEASNEHHA OTHOIICHUA AKYCTHYECKOTO WMIIEAAHCA TPH OTMOPHBLIX YCIOBHAX K
AKYCTHYECKOMY HMIIESAAHCY TIPH MMEIOMMXCH CTATHYECKOM MABMNEHWHM W TEMIIEPATYPE COOTBETCTBEHHO MPHBEACHBI
HITKE.

T.2 3aBucHMOCTB OT CTATHICCKOIO NABICHHSN

Kak macca, Tak H rHGKOCTE 3aKIII0UEHHOIO B IIOJIOCTH BO3AYXA 3aBHCUT OT CTATHYECKOTrO JABJIECHIL 0 TEX Iop,
TOKA COTPOTHBICHUE MOXHO CYHTATh HE3aBUCHMBIM OT cTarndeckoro aasnerud. KoaddunuwenT cratuyeckoro
JaBIeHHs OOBIYHO 34BHCHT OT YACTOTHI, KAK 3T0 MokazaHo Ha pucyake I.1. Jns gactor Bbime gem 0,5/ (f —
PEe30HAHCHAS YACTOTA MUKPOGOHA) 3TH YACTOTHEIC M3MEHEHUS CIVIBHO 3aBUCHT OT BOJIHOBOIC ABIDKEHHS B IOJIOCTH
38 HEIIOJBIIKHEIM 2IeKTponoM. B obuem, K03 GHUINEHT CTATIIECKOI0 AABICHIIS 3aBHCHT OT KOHCTPYKINN feTaneii,
OTIPENeNAINX GOpMY HETOABIXKHOTO 2JMEKTpona, W oObeMa 3a7Hel TOoNocTH (fanmee — 3aAHUA 00BEM), W HX
thaxTHyeckie 3HAYEHUA MOTYT CHITBHO OTTHYETLCH T4 ABYX MUKPO(OHOB PA3HBIX TPOU3BOANUTENEH, XOTA MUKPODOHEL
MOTYT MPWHAANEKATH K OMHOMY ¥ TOMY e Tay, Harnpumep LS1P. Tlostomy ko3 huIIMeHTs CTATHYECKOrO AaBIe HH,
narueie HA pucyaKe I'.1, Henb3d MpHUMEeHUTh N 10000 MEKpodoHa.

KoadhdmumeHT craTuieckoro garneHun, Ab/ikMa

0,02
P an
0.01 P
= AN
0,00

0,01
\\

-0,02 \ N

o Y
-0,03 \\
-0,04
0,1 1 10
——LS1P; ——— LS2P HacroTa f/f,

Pucyrok I'.1 — TIprimepsl 3aHcHMOCTH KO3(MOHINERTOB CTATHYSCKOTO TABIEHHA 1 MUKpodoHos THoe LS1P
i LS2P oT OTHOCHTEIBHOI YacTOThL f7f;.

Huskogacrorroe 3rageniie Ko3dduriienTa CTaTHIecKO0 1aBIeHIA 00RTHO HAXONUTCA B MPENEax OT MUHYC
0,01 no munyc 0,02 nb/kTla gns mukpodoror tina LSIP i ot muayc 0,003 u munayc 0,008 a1b/xTIa niug MuKpodoHOR
Tina LS2P.

T.3 3agucuMOCTh OT TEMOEPATYPHI

Kak macca, Tak ¥ COTNPOTHRIEHIE BOAIYXA B 3AMKHYTON TONOCTH 3ABMCHT OT TEMIIEPATYPHI A0 TEX TOp, TOKa
THOKOCTL MOXHO CUHTATH HE3ABUCHMON OT TeMneparypbl. OO 3aBHCHMOCTE TeMIIEPaTYpHOrO KozdduiuenTa ot
YACTOTHL ITOKA3aHA HA pucyrke 1.2,

HMamenenus TeMie paTyphl BO3IeICTBYIOT KaK HA BO3IYX B 3aMKHYTOM 00BEME, TAK M HA MEXAHHYECKHE IIEMEHTEL
MUKpodoHA.

HM3meHeHHe TEMTEPATYpPEl BLI3BIBACT W3MEHEHME HATAXEHHH MeMOpaHbl ¥, CIefoBaTeNbHO, W3MECHEHWE ee
THOKOCTH. BTO NPHBOAUT K U3MEHEHWK) YYBCTBUTENBHOCTH B AUANA30HE, KOTOPHIA KOHTPOIUPYETCA KECTKOCTHIO, U
K HeQONBIIOMY H3MEHEHII) PE30HAHCHON YaCTOTEL

CyMMapHbIil TeMTEPATYPHBIA KozdduineHT gBageTcd TUHEHHON KoMOWHANWEH KAK BIHAHWA W3MEHEHMS
HMIEIAHCA 3AMKAYTOr0 0GLeMA BO3LYXA, TAK [ BIIMSAHIS H3MEHEHIH MexXaHiteckoro Harskenvis. Himkowacrornoe
3HAYCHIE TeMIeparypHoro Koadduirenrta o0oramo Haxogutea B npepenax + 0,005 gb/K kax png MukpodoHa THa
LS1P, tax w mma mukpodona tana LS2P. Temmeparyprwni kozddumuent, nokasanHbid Ha pucynke 1.2, menssg
TMPHUMEHNTE )18 JIK00ro MUKpoOHA.
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TemnepaTypHbli KoathduumeHT, aBK

0,02
0,01 //
U,Oo—m‘\ ’i /
(
0,01 NNy
El \ /
0,02 ,
0.1 1 10
LS1P; —— LS2P Hacrora fify

Pucyrok I.2 — OO0muii By 3aBHCHMOCTH TEMIEPATYPHOr0 KO3GPHIHEHTA OT YACTOTH W MUKPO(POHOB THIIOB
LS1P w LS2P, po3sannaoil n3MeHEHHEM UMTIENAHCA 3AMKHYTOTO 00BheMa BO3AYXA

MIPHIOXEHHWE [T
(crpasoaroe)

MeTonanl onpenelieAMsi NapaMeTpoE MEKpogoHa

B HacrosimieM MpuioXeHNN IPHBEIEHBl METOLEL OIIPEAe/ICHIs [1apaMeTPOB MIKPO(QOHA, BIIIOMIX Ha aKyC-
THIECKHIl IepefaTOYHEI HMIenaHc. DTHMH HNapaMeTpaMyl sSBISIIOTCS INMyOonHa M o0beM mHepenHeil monocTH U
AKYCTHYECKHI HMIIeAaHC MUKPOQOHA.

J.1 T'nyduna nepenneii noiocru

I'nybury nepennell nojocTH ONpeaessioT ONTHYSCKUMI MeTogaMu. ITyOHHY MOXKHO OIPENe/IUTE ¢ IIOMOIIBIO
CKAHUPYIOIIEro HHTEpGhepOMETPa, HAIIPHMED JTa3epHOTO, II0 KOHTYPY BAOIEL AHAMETPA MEMOPAHEL I BHELIHETO KOIbLIA.
Takue waMepeHus CreAyeT MPOBOAUTL, N0 KpaiiHeidl mepe, And ABYX MEPTeHTUKYIAPHBIX APYT K APYTY AMAMETPOB.
Jdpyrofi MeToA OCHOBAH HA H3AMEPEHWM C TIOMOIILI) MHUKPOCKOTA-TIYOHHOMEPA PACCTOAHMA MEXIY TOYKAMH HA
BepXHeH YyacTh MHKPOGQOHHOrO KOMbIA M TOYKAMHM HA MemOpane. TIpu 2ToM HeobX0AMMO MPOBECTH HECKOTBKO
W3IMEPEHWH, PACTIPEAETEHHBIX 0 MEMOPAHE W MO BEPXY KOMNBIIA.

J.2 OOnem nepeaneil noNocTH MMKPOOHA ¢ SKBUBANEHTHLIM 00HEMOM

Q6BeM nepeHel TONOCTH MUKPOGhOHA C SKBUBANEHTHLIM 00heMOM OMPEACTAIOT AKYCTHYECKHMH METOIAMW MPH
OIIOPHBIX BHELIIHHX YCIIOBISIX.

HenwrryeMblii MUKpOGhOH BCTABIAIOT B OJHO W3 OTBEPCTHH KAMEPHl CBI3W ¢ TPEMsA BXOmamu. B aBa apyrux
OTBEPCTHH BCTABMAIOT ABA KOHIEHCATOPHBIX MUKPOGOHA: TEepPBLIi — W3MydaTenb, BTOPoiH — npueMHuk. Mamepsior
BACKTPHUYCCKUN TMePefaTOYHbI HMIEIAHC MEXIY STUMH IBYMH MHUKPOGDOHAME, NOACOCSOHMHSAA K KaMepe CBS3HN
MOOYEpPeIHO HCHILITYEMBI MUKPO(QOH M HEKOTOPOEe YHCIO INONOCTell ¢ M3BECTHHIM OOBEMOM, OXBATHIBAMOILIIM
IefCTBHTENbHEI 00BeM HepeqHeil monocti mukpodona. O0eeM nepeafell IIOJIOCTH BMECTE C 3SKBHBANICHTHBIM
00BbeMOM MUKPOGOHA OTIPENENAIT HHTEPNOMAINEH ¢ U3MEPEHHBIMH TIEPEAATOYHBIME WM TAHCAMH.

Bo3MOXeH BapWaHT WCTIONB3OBAHWA WCILITYEMOTO MUKpodoHA B KadecTBe MUKpodoHa-npueMHuka. [pn
WIMEPEHH 3IEKTPHYECKOTO MEPEAATOYHOTO MMIIEAAHCA HEOOXOAUMO O0ECTIeYHTh DOMBIIOE OTHOIIEHHWE CHTHANE K
mymy. B 5ToM caiyaae MOXHO HCIIOJIB30BATE THO0 PA3IITIHOE THCI0 KAMED CBI3M H3BECTHOIO 00BeMA, TG0 H3MEHEHIE
00BEMA IIOIYIHTE ¢ IIOMOIULK HEKOTOPOIO HCIA KANHOPOBAHHEIX KONEI, PA3MEINASMEIX MEKIY KAMEPAMI CBSI3H
ACTBITYeMbIM MIKpodorom. BHYTperiHe AHaMeTphl 9THX KOTEI JOJBKHBL OhITh PABHLI MHAMETPY TEPEIHei moiocTi
MUKpodoHA.

Heobxonymo oT™MeTHTE, 9TO Onpeneisembiii 000MMI METOOAMI 00beM BIIIFOIACT B Ce0sl HKBHBANECHTHENT 00beM
AKYCTHYECKOro mmnenanca memopaner (3.8.1 MBK 61094-1).

OnucaHHbIe BBHIIE METONbI MOTYT OBITh WCMONL30BAHBI TOMLKO HA HHU3KHX YaCTOTAX, KOTAZ KAMEPY CBA3ZM
PACCMATPUBAIOT KAK MPOCTYIO0 THOKOCTh. TIpH HCMOMB30BAHUH BTOPOTO METOAA HEOBXOAUMO KOMIIEHCHPOBATh PA3HOCTh
B [IOIIPAaBKAX HA TEIUIOIPOBOIHOCTEL [ HA KANIJUIAPHLIC TPYOKI IPH H3MEHEHHH 00BeMa KaMEPHL CBA3H W, MOXET
OBITh, PACCMOTPETh BJISHIE HENOCTATOTHOIO OTHOLIEHNS CHTHATA K IIYMY.
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.3, AkycrMaecknil mMOesane MHKpogona

AKYCTHYECKHA WMIIEIAHC MOXHO BBIPA3UTH B BHAE KOMIUIEKCHOTO WMIENAHCA WM B BHAE KOMIUIEKCHOTO
3KBUBANEHTHOTO 00bema (3.8.1 MBK 61094-1). JonyckamoT, 4T0 MUKPOGHOH MOXHO MPEACTABUTE B BHJE YETHIPEXTIO-
JIOCHUKA ¢ COCPENOTOYEHHBIMY MApaMETPaMIl, ONHCEIBAEMOrO ypaBHeHeM B3anMHocTH (la). Takoe rnpencrasieHie
Byaer MOCTATOYHO TOUHEIM )Tt onpeaenenis £, (5.4) 10 9acTOThI, HPUBIII3HTEILHO pasHoi 1,3 9acToThl COBCTREHHOIO
pesoHanca MUKpohOoHA. AKYCTHYECCKHMIT WMMOEAAHC MOXHO OMPEAETHTL KOCBEHHBIM METOA0M, OCHOBZHHLIM HA
3MEPEHIH 3NeKTPIdecKo iposonrmocTi ¥ mrkpodora. I1pi H3Mepe HiK e KTPIdecKoi [IPOBOLHMOCTH MIKPODOH
AKYCTHUYECKH HATPYXAKT HA 38KPHITHIH YeTBepThBOMHOBLIA 0Tpe3oK Tpyorl [p = 0 B ypasaennn (1a)], a akycTryecKuit
HMIEeAZHC MUKPO(OHA 33TeM PACCYUTEIBAIOT U3 YPAaBHEHHS

7z VA a0 _Y71

Zo=—"07 (I.1)
“p
roe Z ¢ — YPEKTPHISCKIN HMIIELAHE [IPH 3aTOPMOKXEHHON MemMOpare, oripeneisieMblil i3 H3MePeHIH, IIPOBeIeHHbIX
Ha IOCTATOYHO BHICOKHX wacrorax (100 — 200 kT'm), arobbl maeplrs MemOpanbl 3OMEeKTHBHO MIPENSTCTBOBANA ee
meixkerio [g = 0 B ypasuennu (1a)].

DKBUBANEHTHBIMI COCPEIOTOYSHABIMI MAPAMETPAMI, OIFCHIBANOIIINMI AKYCTHISCKHT HMIIENaHe MUKPodOoHa,
MOI'VT OBITh JIII00 AKYCTHYECKAS. MACCA, AKYCTHYECKAS. IMOKOCTh W aKyCTIHUECKOe CONPOTIBIIEHIE, JTI00 pe3oHAHCHAS
YacTOTA, SKBHBAICHTHBIH 00beM ITA HI3KHMX YACTOT W ASKPEMEHT 3aTyxannd MeMOpansl. CocpeoTOYeHHEIE TAPAMET-
PHI MOXHO oTipefenuTh n3 ypasHenus (J1.1). Pe3oHaHcHASA 4acTOTA OTIPEAETSASTCS YACTOTOH, MPH KOTOPOH MHHMAS
YaCThb £, paBHa Hyn10. I1py HHI3KIX 9acToTax £, ONpEaeisaeTcs THOKOCTEIO H SKBHBAICHTHBIM 00beMOM. TIpu pe3oHaHCe
peanbHas 9acTh £ 5 ONPEIENsIETCH AKYCTHYECKHM CONPOTHRIEHHEM i JEKPEMEHTOM 3ATYXAHNN. AKYCTIYECKYIO MAcCy
PACCUNUTHIBAKT 10 PE30HAHCHON YacTOTe ¥ AKVCTHYECKOH rHOKOoCTi.

CocpenoToYeHHEIE TAPAMETPHL, MPEACTABNIIONINE AKYCTHIECKHIT MMTIENAHC, MOKHO TAKKE OMPENeTUTh AKYCTH-
gyecknMu Mmetogamu. [Ipw pesonance capur (paszbl MeXAy 3BYKOBBIM JABIEHUEM, ASHCTBYIOIIMM HAa MeMmOpaHy, ¥
HANpsKeHHeM XOJMOCTOro xoma Oyaer paseH 90°. DTV 4acTOTY MOXKHO OLEHWTL TIPH BO30OYRIGHHN MeMOpaHbL ¢
TOMOIIBK HIEKTPOCTATHYECKOrO BO3CYONTE)SI ¢ ONHOBPEMEHHON ee Harpy3kof HA 3aKpHITHIl YeTBEPTHBOIHOBLIN
oTpe30K TpyOsL IIpw Takiix yCIOBHSAX JEKPEMEHT 3aTYXAHI MOKHO ONPEAENHThE KAK OTHOIMECHIE TYBCTBUTETEHOCTH
TIPH PE30HAHCE K YYBCTBUTENLHOCTH HA HU3KOI 9acToTe.

ITPUIOXEHHE E
(cripaBogroe)

DOu3zAYecKne BeIHYHHE]

Hekoropere duspaeckile BeJIMIHHAb, OMHCHBAIONIE CBONCTEA [A3d B 3AMKHYTHIX KAMEPAX CBS3MH, BXOLAT B
YPABHEHHS ISl paciera CyBCTBHTeIbHOCTEH MiuKpodoros [ypasrenns (3), (4) u nprroxenns A, B].

DTH BETWYHHEBL: ¢ — CKOPOCTL 3BYKA B Ta3e; p — IUIOTHOCTH TA33; K — OTHOIIEHHE YACTbHBEIX TETIOEMKOCTE
rasa; n — BE3KOCTh rasa; op — Ko3Qduipe AT TEMIIEpATyPOIIPOBOIHOCTH 143a, — KOTOPEIE 3aBHCAT OT ONHON #n boee
MePEMERNHBIX: TEMIEPATYPHI, CTATHYECKOTO MABNEHNHA W BIAXHOCTH.

MHOroYHCIEHHBIME HCCNEI0BATE/IMI OIVOIMKOBAHEL CIIPABOYHBLIE HAHHEIE IIsI OIIPEAEJIEHHBIX BHEIIHIX
YCIIOBHI, HANpHMEp Ui CTAHOAPTHOIO IO COCTABY CYXOro Bosgyxa Hpu 0°C W npH CTATHYECKOM AABICHIH
101,325 xITa. g Apyrux YenoBHE W A9 BIAXHOTO BO3YXA MCTIONB3VIOT OCHOBHBIC TEPMOIMHAMWYECKIE OTHOIEHIA
JUTS TA30BOH CMECH:

PP = P TP TPt (E.1)
Kp = pet = wppy ey Tk o, (E.2)
e p, pl, Ky wer » — MAPOHANBHEIC HABIICHWS, [NUIOTHOCTH M OTHOMECHWE YICTBHBIX TeIUIOEMKOCTe mapualibHbIX

KOMIOHSHTOR TA30B0H CMECH.
Ilpr HOPMANBHEIX BHEIIHIX VCIOBISX IPOBEASHIS IPALVIPOBKI MIKpodoHoB 3 ypaprenns (E.1)momyaaior
YPABHEHHE WIS CMECH I3 CYXOr0 BO3IYXA H BOISIHOTO [IApa:
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T;
P:PDPP—S %(1 - 0,378~y ; (E.3)
8,

c=cg \%(1 + 0,165k A, (E.4)

a w3 ypasuenust (E.2):

K:ﬂcg(l —0,048k) A2, (E.5)

5,1

rae b= (py/p.) - (H/100) — MonapHAaa KOHIIEHTPAINA CMECH;

Ps — craTngeckoe naenenue, Ila;

T — abcomoTHada Temmeparypa, K;

H — OTHOCHTEILHAS BIAXHOCTH, %;

7o = 273,15 K, A — xoodHOHeHT Aa KoMuerncannn arcrepeni. B pabdotax [2] u [3] mpuBenerbl 3HaYeHHA
A= 0,99935 i A = 0,99965, COOTBETCTBEHHO; Py, = Ps, r-lOD — JapJIeHne HACHIIEHAOro BoagHoro napa, Ila;

,261
T(}
D= 46151~ 6,8346 [TT :

CrpaBoYHOE 3HAYEHWE Py W Cg IS CTAHAAPTHOTO ¢yxoro Bo3nyxa rpu 0 "C w cratugeckom aasnennu 101325 Ia
[0 CHX TIOp SRISETCA TPeIMETOM Mccuenosarrii. OBLIIHO MPHAMMAIT IDIOTHOCT: BOYXA pg — 1,29295 kr/m3, a
CKOpOCTE 3BYKA ¢ = 331,45 m/c.

Koaddripe BT TeMIepaTyponpoBOIHOCTH ¢ OIPENesiioT 1o dopMmyte

9x-3 n
o= TE . (E.6)

Bs3kocTh BO3OYXA T, HE 3ABHCALIVIO OT CTATHYECKOTO OABMEHN, HO 3aBHCAINYI0 OT TEMIIEPATYPHL, ONPEISIITIOT

1o gopmyie
\/F 1+106,8/T; 57
NN | T 106,87 | &7

JIns cTaHaapTHOro cyxoro Bosayxa npu 0 °C u cratnyeckoM fasterun 101325 Tla ng = 17,210~ Tac. Tpn
ONOPHBIX BREMIANK yerosisax 11 = 18,3-107€ [Tac m o = 21.1076 m2/e,

Vpaeuerns (E.3), (E.4), (E.7) ocHOBaHEI Ha TEPMOIHMHAMHISCKIX COOTHOINGHIAX UL rasopoii cmecun. Ilo
SMITHPHIECKIM (DOPMYIIAM, OCHOBAHHBIM HA SKCHEPHMEHTAISHBIX NAHAEK, IOIVIAIT HEMHOIO OTIHYANIHecHT
BHAYCHNSA HCIIOIB3VEMbIX MII3HIeCKIX TOCTOAHHBIX. DTO MPHBOIUT K pasHocTi nopsnka 0,01 b B vpoBHE YYBCTBEH-
TETBHOCTH M0 NABNCHIIO, MOMYYSHHOR TPH TPagyHpOBKE METOAOM B3aMMHOCTH.
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