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FTOCYJAPCTBEHHBIN CTAHJIAPT POCCHUHNCKON ®EJEPAIIUUN

TocynapcTreAHad cucTeMa obecnedeHds eIHHCTRA H3MeperHit
MHKPOD®OHBI N3MEPUTE/IIBHBIE

ITepBAYHEBIH METOX TPATYHPOBKHA N0 CBOOOTHOMY HOJIO JAOOPATOPHLIX
ATAJOHAKIX MHRPO(QOHOB METOMOM B3AHMHOCTH

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

Hara seeaenus 2002—07—01

1 O6nacTh npuMeHeHAS

Hacrogniiii cTangapT:

- pAaCTIpOCTpaHgeTCsS HA TaDopaTOPHEE RTATOHHEE MHUKPOMOHH (alee — MHKPOhOHED), YIOBIETBO-
paioiiiie Tpebosanuam MBK 61094-1, 1 Ha MUKpO(OHK APYTHX THMOB. MUKPOHOHH, TTOTHOCTRI YIOB-
neTpopsomie TpedosaHuaM MBK 61094-1 M cHaOXeHHBIE CHENHATEHEM AJANTePOM, MOTYT OHTH
IPATyHPOBAHE B COOTBETCTBHI ¢ HACTOSITHM CTAHIAPTOM CO CHSTHIM aJalTepoM;

- YCTAHABNHMBAET TIEPBUIHKIH METO/ OMpeNeeHUs YYBCTBUTENEHOCTH MUKPOOHOR TI0 CROBOTHOMY
MO0, TMO3BROAIIONINI TTONYIHTE BOCTIPOM3BOTHMOCTE M HEOBXOTHUMYIO TOUHOCTE MPH H3MEPEHHHN 3BYKO-
BOTO NABJMEHHMA B YCIOBHAX CBODOITHOTO MO,

- TIpefHAZHAYEH I TIPUMeHeHHs B MabopaTopuax, B KOTOPHX paboTaeT BRCOKOKBATH(MHITHPOBAH-
HHIH MTepcOHAT ¥ KOTOPHIE OCHAINEHK CIIeHAIH3HPOBAHAKIM 000pYI0OBAHIEM.

2 HopMaTuBHBIE CCBHUIKH

Cremyionme HOPMATHBHEIE TOKYMEHTH CONEP:KAT IIONOKEHHS, HA KOTOpPHE MMEIOTCS CCHIIKH B
HACTOSIIEM CTAHIAPTE M KOTOPHIE BXOIAT B COCTaB 5TOro craHmapTa. IlocKombKy Bce HOPMATHBHEIE
TOKYMEHTH TIEPHOTHYISCKH MEPECMATPHBAIOTCS, PEKOMEHIYETCS TIPHMEHSTE MOCIETHAE H3TAHNAT HOPMAa-
THBHEIX JOKYMCHTOB, YKa3aHHBIX HIDKe. Ilepeunn DeicTBYIOIINX MEXIYHAPOIHEX CTAHIAPTOB HMEIOTCS B
COOTBETCTBYIONIAX HAITHOHANBHEX opraHuszamax MBK u 1CO.

MBK 27—72D) O6osHadeHud B »iacKrpotexHuke. Yacth 2. TeleKOMMYHHKALNE H JICKTPOHHKA

MBK 50(801)—94!) MexxnyHApOTHEIN 3MeKTpoTexHHdIecKnil cmosapsk (IEV). I'mapa 801. AkycTHKa
H IICKTPOAKYCTHKA

M3K 61094-1—95) MukpodoHE H3MepHTenbHEe. YacTh 1. MuKpodoHH 1afopaTopHBE 3TATOH-
HHe. TexHmiecKne TpeboBaHHAL

M3K 61094-2—95) MuakpodoHE HiMepHTeIbHbEE. YacTs 2. [IepBHYHBIH MeTOO TPAIyAPOBKH IO
IaBIEHHAIO Tab0paTOPHBIX STATOHHEX MUKPOGHOHOB METONOM B3aHMHOCTH

MCO 9613-1—93D Axyctuka. 3aryxaHHe 3BYKA IPH PACIPOCTPAHEHHH B OKPYKAIIIEN cpefe.
Yacte 1. PacdeT normomeHus 3ByKa atMochepoi

3 Onpenenenns

Omnpenenenns — o MBOK 27, MBK 50(801), MDK 61094-1, MBK 61094-2, UCO 9613-1 u no-
MOJHUTEEHEIE TEPMUHEBL CO CIETYIOIIMMH OTIPe/esie UM

D Crammaptot MBK, TCO — so BHUMKH Toccranmapra Poccrm.

Hzaanue ogmuuansnoe



odpaTumeii Mukpodon: JIHHEHHEH NACCHBHEH MHKPOGhOH, IS KOTOPOTO HMIICIaHC XOI0CTOT0 X0/Id
B OBGPATHOM HATIDABTEHWH H TIePeTATOUHEI WMIIETAHC B TIPAMOM HATIDABTEHHH DABHEI MO SHAYCHWIO.

thazoBHIi ¥yTOX 9¥BCTBHTENLHOCTH MERpOoHA N0 cBoGoIHOMY nomo: Das0BLH YTOI HA TAHHOH JACTOTE
LT TZIOCKOM CHHYCOMTATBHOMN OeTYIIeH BOXHE IS ONPeNeICHHOTO HATPABICHUA PACTIPOCTPAHCHHIS 3BYKa
MPH JIAHHEIX BHEUIHHX YCIOBHAX MEKITY HAMPSIKCHHEM XOJIOCTOTO XOZa M 3BYKOBEIM JABICHHEM B TOYKE
PACTIONOXEHHS AKYCTHIECKOTO TIEHTPA MHKPOQOHA 10 MOMENEHNS erTo B 3BYKOBOS TIONE, THATYC WIH
pagmad (. .." WM pamn).

AKYCTHYECKHIl NenTp MHEKpotoHa-npeodpazosaTend: AKYCTHUCCKHN TEHTP MHKPohoHa-Tpeobpaso-
BATEId B PEXKHUME M3IYYCHHS HA JIAHHOW YacToTe CHHYCOMJIATHHOTO CUrHald W IUIA ONPEIeICHHOrO
HATIPABICHUS M PACCTOSHHA €CTh TOYKA, M3 KOTOPOH PACKOIATCH BOJIHEL ¢ (DPOHTOM, SIM3KHM K chepH-
9eCcKOMY, Ha ITOBEPXHOCTH B OKPECTHOCTH TOYKH HAGTIONCHHS.

TMMpumeganung

1 B sToM ciyuae akyCTHUECKUN LeHTp oGpaTHMOro MHKpPOGhOHA-IIpeobpasosaTersl IPH IPHEMe 3BYKA W IIPH
W3IYIeHIH 3BYKA OCTAETCS ONHHM H TEM 3KE.

2 OmnpeneneHue CHOPABENINBO [UIA 3BYKOBEIX TIONeil cO ChepHYeCKHM HIH IIOYTH cepryeckuM BOTHOBLIM
(QpoHTOM.

9KBHBAJICHTHBIH TOUeqHbI npeodpazoatens: IIpeodpaszopaTeIk, KOTOPHH, OYIYIH IIOMEIIEH B AKYC-
THIECKOM IIEHTPpe MHKPO(OHA, BOCIIPOM3BOIHT XapaKTEePHUCTHKH TAHHOTO MHKPO(MOHA B peKHMaxX TIpHeMa
¥ Meperavdl B TAHHOM HAIMPABICHWH H THATIA30HE PACCTOSHHH.

AJeKTPHYECKHIl NepeIaToIHbIH uMneaanc: s cucTeMBl, COCTOSIIEH H3 IBYX aKyCTHISCKH CBI3aHHBIX
MHUKPO(MOHOB, — 5TO OTHOIIEHHE HAIPSLKEHH XO0MOCTOTO X004 MHKPO(hOHA-TIPHEMHHKA K BXOTHOMY TOKY
MHuKpohoHa-u3TYyIaTens, oM (OM).

IpumMevanne — DTOT MMISIARC ONPEIISIOT ISl KOHCTPYKIINN 3a3eMICHHOI0 SKpada, ykazanmno#i g 7.2
M3BK 61094-1.

AKYCTHYECKHI NepeaaTouHblil uMienanc: /{18 CMcTeMBl, COCTOMINSH M3 IBYX aKYCTHYSCKH CBA3aHHBIX
MHUKpO(OHOB, — 5TO OTHOIEHHE 3BYKOBOTO JTABICHMS, TeHCTRYIONIETe Ha MeMOpaHy MHKpodoHa-TpHEM-
HHWKa, K 00BeMHOM CKOPOCTH, TPOU3BOTAMOM MHKPOhOHOM-H3TYIATeNEM, B PEXHME KOPOTKOTO 3aMEIKA-
HHA, MACKANh-CeKyHTa Ha Kybuueckmit Merp (ITa.c/m3).

rmarHas ock MuURpodona: TIpgmasg, mpoxomaiag Yepes aKycTHIeCKHH eHTp MHKpohoHa H TIepIieH-
ITHKYIIpHAS K MeMOpaHe MHKpodOoHa.

FCIOBHA CRODOHOTO NMOMA: Y CIOBHA, TIPH KOTOPHIX 3BYKOBas BOJHA MOXET PACTIPOCTPAHSATHCS CBO-
DOoTHO De3 KAKHX-THOO0 BO3MYIIICHHIA.

4 OnopHble BHEMHHE YCIOBHA

Temmepartypa . =123,0°C
Cratndeckoe TaBIeHUE Py 101325 TIa.

OrHocuTenbHas BIakHOCTh  H. = 50 %.

TIpumeganne — Onopaoe 3Hadenue TeMmeparypsl 23 “C BHIOpaHO W3 TPAKTHYECKHX coObpakeHnii, Tpedy-
IOLIMX MPOBEACHUS IPAAYHPOBKH IIPEUMYLIECTBEHHO TIPH AaHHOR HIH GIU3KONH M0 3HAYCHIIO TeMIIEpaType.

5 IlpuAnUnGI rpaayHPOBKH N0 CBOOOAHOMY MO0 METOJOM B3aHMHOCTH

5.1 Obmpe cpeaenus

I'panyupoBKa MHKPOMGOHOB METOIOM B3aHMHOCTH MOXKET OHITL BEIIOIHCHA JIHOO ¢ IOMOIIBIO TPEX
MHKpo(dOHOB, IBA M3 KOTOPHX JO/CKHE OHTE OOPATHMEIMH, THOO ¢ IMOMOIIBI0 BCIIOMOTATE/IBHOIO HCTOY-
HHKA 3BYKa M IBYX MHKpO(OHOB, OOMH M3 KOTOPHX HODKEH GLITE OBPATHMEIM.

11 pPUMECYAHHUC — Ecnu ogun 13 MI/IK]Z)O(I}OHOB HGOﬁp&TI/IM, TO OH MOKET OBITh HCIOIB30BAH TOJBEKO B KAYECTRE
TIPHUEMHWKA 3BYKA.

5.1.1 Ooiume MPUHITUIIH TPATYHPOBKH MIPH HCIOIB30BAHUH TpeX MHKPOGhOHOB

IIpeamonaraior, 910 184 MUKPO{OHA AKYCTHUYSCKH CBA3aHE B CBODOTHOM Toe. Mcrmors3ys oA 13
HWX KaK WCTOYHHMK 3BYKA, a4 IPYTOH KaK MPUEMHHK 3BYKA, M3MEDPSIOT 3JEKTPHYECKHMH MepenaToYHHIA
uMnenae. Ecin akyCTHMeCKHMH MNepeJaTOYHbIH UMIETaHC TAKOH CHCTEMBI M3BECTEH, TO MOXHO HalTH
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MMPOU3BCICHHAC YYBCTBHTECIBHOCTEH 1O CBODOTHOMY IIOMI0 IBYX CBA3AHHEIX MHKpodoHOoB. Hcmombiys
MMapHEIC KOMGHHAITHE MAKPOoHOB (1), (2) 1 (3), MoIy4aioT TpH He3aBHCHMEIX TIPOM3BCIACHHS, H3 KOTOPHIX
MOXHO BEIBECTH YPABHEHIE TYBCTBHTEILHOCTH MO CBODOTHOMY MO KAXKIOT0 M3 TPeX MHKPO(QOHOB.

5.1.2 Oo1ie IpUHIMIE TPATYHPOBKH TIPH HCIOILE30BAHHN IBYX MHKPO(QOHOB H BCIIOMOTATETBHOTO
HMCTOYHHKA 3BYKA

Bo-nepBEIX, MpeanonaraioT, 9To IBa MHKPO(OHA aKyCTHISCKH CBA3aHE MEXIY COBOH B CBODOI-
HOM moine. OupedeidioT MPOU3BEIcHAEe YYBCTBHTCIBHOCTEH M0 CBOOOTHOMY IMONI0 3THX IBYX MHKDPO-
droHOB (cM. 5.1.1). BO-BTOpHIX, MPENNONAraioT, U4To Ha ofa MHKpodoHa BO3AeHCTBYET OMHHAKOBOS
3BYKOBOC TABICHHUE OT BCIOMOTATS/ILHOTO HCTOYHHKA 3BYKA B cBOBOIHOM Hoie. Torma oTHOIEHHE IBYX
BEIXOIHBIX HANPsSKCHHH OYyIeT paBHO OTHOMICHHIO YYBCTBHTEIBHOCTEH IO CBOGOZHOMY IIONI0 DTHX
MHKPOdoHOB. TakuM 00pa3oM H3 IIPOM3BSICHHS H OTHOLICHHS YYBCTBHTCIBHOCTEH MO CBODOITHOMY
MO0 3THX IBYX MHKPOGOHOB MOXKHO ONPEICIHTE YYBCTBHTEIBHOCTD O CBODOIHOMY MO0 KaXKIOTO
H3 IBYX MHKPOMOHOB.

INpumeaanie — YToGsl MONYIATE OTHOMISHIE TYBCTBHIENEHOCTEN 10 CBOGONHOMY IO, MOKHO HCIIONE-
30BATL METO[ HENOCPeACTBCHHOIO CPABHEHNS, 4 BCIIOMOIATEILHEIM HCTOTHHKOM 3BVKA MOXET OBITE TPETHH MHKpPO-
oH, pasMephl i AKYCTHIECKIE XapakKTePHCTHKH KOTOPOTo OTIIHYAOTCH OT TAKOBEIX ¥ IPalyHpyeMbiX MHKPO(QOHOE.

5.2 OcHOBHbIE YpaBHEHHS
JIaBopaTopHEe 3TATOHHEE H TTOTOGHEE MM MHKPOOHE MOKHO PACCMATPHBATE KAK 0GPATHMEE, U
MO3TOMY CHCTEMY M3 IBYX YPAaBHCHHH IS 5THX MHKPOMOHOB MOKHO 3aIHCATh B BHIE

(D

Qitz,g=U

3

T ng =D

ITe  p — 3BYKOBOe NMaBjJcHHE HA MeMOpaHe MUKpohoHa;

ET — HATIPSKEHHNE Ha SIIEKTPHYeCKHX KOHTAKTaxX MHKpPO(OHa;

g — 00BeMHAsA CKOPOCTh aKYCTHYECKOH JacTH (MeMOpaHbl) MEKpO(hOHa;

i — CcHIIAa TOKA, MPOTEKAIIIETO Yepes SIeKTPHISCKHE KOHTAKTH MHKpogQoHa;
7, = Z, — SMEKTPHYECKHIl HMITETaHC MUKPO(OHA TIPH 3aTOPMOXXKEHHOH MeMOpaHe;
222 = Za — aKYCTHYECKHH MMIIeIaHC SIeKTPHYeCKH HEHATPY:KeHHOTO MHKPO(QOHA;
U2 = &y = M, Z, — nepenaTouHke MMIIETAHCH B 0OPATHOM W MPSIMOM HATPABIEHHSX;
M, — 9yBCTBUTENIBHOCTE MUKPO(OHA 10 TaBICHHI.

VpasHennd (1) MOXHO IEPEIIHCATE B BHIC

Zi+t M Zg=U; (1)

=

A

N

=&

D

KOTOPHE M SBIAIOTCH YPaBHCHHAMH B3aHMHOCTH I MHKPO(OHA.

Ecmi 3ByKOBOE MaBIeHHE pACTIpenelIeHO HEPAaBHOMEPHO TI0 BCEH MOBEPXHOCTH MeMOpAHH, 9T0 GVIeT
Ha BBHICOKHX YACTOTAX IIPH pasMEllleHHH MHKpodOoHA B MOIE MIOCKOH OETyiliel BOJHEI, TO IONIOXKEHHIE
AKYCTHYECKOH 9aCcTH OMPeensdioT TaK JKe, KaK MOI0KeHHe SKBHBATTEHTHOTO TOYETHOTO TIpeobpasoBaTend,
HMHUTHPYIOIETOo MUKpodoH. B »ToM ciaydae ypapHeHHe (1) OyeT TAKXKe CIPABETINBO IS PealhHOTO
MHKpOGhOHA IIPH CIENHANTLHOH HATEpIpeTauln p (5.4 1 5.5).

5.3 Meroa 3aMelleHis HaANpsKeHus

MeTon 3aMellleHIs HaIPsKeHIST TIPUMEHIIOT I olpeeIeHAS HAMPSTKEHH XOI0CTOr0 X014 3IeKT -
PHYCCKH HATPYKCHHOIO MHKPO(OHA.

Ipenmonaraior, 9T0 K MUKPOQOHY € OINpeAele HHEM HAMPSKeHHEM XO0IOCTOTO X004 W BHYTPEHHHM
HMMIICIAHCOM NOIKMIOYEH MMIICIAHC HATPY3KHI. [T H3MepeHH A HAIIPSIKEHMS XOJI0CTOTO X014 K MUKPOMOHY
MOCIEAOBATEILHO TTOTKIIOMAIOT MAIKH, TI0 CPABHEHHIO ¢ MMIIETaHCOM HATPY3KH, MMIIETAHC, 9e€pes KOTOo-
PHI MONAIOT ¢ TeHepaTopa KaTHOPOBOYHOE HATIPSIKEHHE N3BECTHOTO 3HAYSHII.

IIpeanonaraior, 9To 3BYKOBOC ITaBI¢HHE H KAaTHOPOBOYHOE HANPSIKCHAC TOH ¢ 9aCTOTH MOTAI0T
nomnepeMcHHO. KanuOpoBoYHOE HAIPSKCHHE PETYIHMPYIOT IO TeX MOpP, MNOKa OHO HE JACT TaKOoe XKe
MageHHe HaNpOKeHWS HAa MMIETAaHCe HATPY3KH, UTO M IIPH BO3IEHCTBHH 3BYKOBOTO IABICHHS Ha
MHKPOdoH. B 3ToM cirydac HaIpS:KCHHE X0JI0CTOrO X0Ia OYIeT PaBHO 10 3HAYCHHIO KAaTHOPOBOIHOMY
HaIPIOKe HATO.



5.4 XapaKTepuCTHKHU 10 CBOOOIHOMY NOJKD MUKPOpOHA-NIPHEMHHK:
Ipenmonaraior, 9To MEKPOGOH HOMEIISH B CBOOOTHOM ITONE ITIOCKOH Oeryleii BOTHE CO 3BYKOBEIM
TABTIEHHEM ;. DKBHBATCHTHAS CXEMA TAKOTO MUKPO(OHA TaHa Ha PHCYHKE 1, T p | — 3BYKOBOE aBICHHE

IIPH 3aTOPMOKEHHOH MeMOpaHe, p — IEHCTBYIOLIEE 3BYKOBOE JaBICHHE Ha aKyCTHYCCKOM BXOIE MHKpO-
thoHa, Z, . — aKyCTHIECKHI HMTIeTaHC M3MyIeHUS MAKPO(QOHA.

1 JloIycKaior, 4To p j CBA3aHO C p, COOTHOLIE-

;i HHUEM

Z,, q [ i
g e .

rae S/, ©) — Ko>(MhHINEHT THOPAKIHAH, KOTO-
PHIH 32BHCHT OT YMACTOTEL M YT7IA TIA-

Pucyrox | — DKBUBANEHTHAS cxeMa MUKpOoQOHa-TIpHeM- IOE€HWS BOMHBI, NEUCTBYIOIICH Ha
HUKZ B CBOOOMHOM MONE MeMOpaHy.

1 — nvmkpodon

3nadcnne S(f, ©) 3aBUCHT OT I€OMETPHIECKOH (POPMEI MHKPO(hOHA.
j— ? o
ITockomeky p=p  — Z, 14> TO CHCTEMY M3 IBYX YPABHEHHI 11151 MHKpoQoHa (1a) MOKHO MIPEACTABUTE

B BHUIEC
U=Zi+ M Zg (2)
BOI =i/[pga£. + (Za a,r) 2’

H, HCXOOA M3 OCHOBHOTO OTIPSACICHHS, MOKHO TONYIHTE TS TYBCTBATCIBEHOCTH MHKpodoHa 0 ¢BODOI-
HOMY TIOTIO YPaBHEHHE

U M, Z
M- |=| =22 g10). (3)
' |:QG:|1—0 Lot Loy

M3 ypapHeHNd (3) BUTHO, UTO UYBCTBHUTEIBHOCTE MO NABICHWIO OTIMYIAETCS OT UYBCTBUTENLHOCTH TIO
CBODOTHOMY MO0, H 3TO OTAWYMHE OTMPEIETSIeTes HE TOMRKO TEOMETPHYIECKOH (opMoit MEUKPOQ)OHA Yepes
KO3(DQUITHEHT TUdpakiid S(f, ©), HO U OTHOMICHHEM aKyCTHYECKOTO MMIIETaHCa MUKPO(hOHA K MMITE-
TaHCY M3TyIcHUS.

5.5 XapaKTepHCTHKH I0 CBOBOTHOMY MO0 MAKpPOdOHA-H3TydaTeNs

IMpenmonaraior, uTo MUKPOOH paboTaeT KaK W3MYIATENL B YCIOBUSX CBODOTHOTO TMOTSA. DKBUBA-
JICHTHAS CXcMa TAKOro MHKPOQOHA TaHAa HA PHCYHKE 2.

OCKOJBKY p = — , TO CHCTEMY M3 IBYX YPaB-
1 11 p=—2,.4
i /_ q HEHHH 119 MUKPOGOHA (1) MOXHO 3aIIMCATh B BHJE
l“ / i I U=Zi+MZg C)
= B ;a,r .
0=M Zit(Z+24) 4
1 — Muxpodon TaK 49TO

PucyHok 2 — DKBUBaNIEHTHAS cXeMa MHKpodoHa- —g = My Z, i = My i

HATYYaTens B CBOGOIHOM 3BYKOBOM Z,+Z,,~ Sihey~

TI0JIC

Hcxong nz OcCHOBHOTO TIPWHITHTIA B3AaMMHOCTH, MOXHO YCTAHOBWTH, UTO B VIAIEHHOH TOUKe SKBH-
BJICHTHHIM TOYEHHBIH 1peobpasoBareib OyIeT IeHCTBOBATh KAK TOYSHYHBIH MCTOYHHUK C NPOM3BOIHTEIb-
HOCTBIO —¢S(f, ©®) = M, i, a 3BYKOBOE JNaBICHHE p, HA PACCTOAHHHM ¢ OT SKBHBAIEHTHOTO TOYEYHOIO
HCTOYHHKZ OyIeT
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24 =j%”Mf1eﬂdeJmf, (5)

Ioe Y= ¢ +Jj f — KOMIUICKCHEH KO3(hMHITHEHT pacpocTpaHCHH.

Mpumeaanwe — Beigon ypaprenus (5) OCHOBAH HA BO3IMOKHOCTH NPENCTABIEHES MHKpOGOHA B B
IKBUBAIEHTHOR CXEMBI ¢ COCPENOTOUSHHBIMI mapamerpamy [cM. ypasrerwie (1)]. Bonee crporiii BLBON MOXHO
MONYIATE M3 MHTErPATEHON GOPMBI YPABHEHMIT, OMHCHBAIONIITX MITKPOhOH.

5.6 MeTtoa B3aHMHOCTH

IIpennonaraioT, 4To gBa MHKpodoHa (1) H (2) ¢ IYBCTBHTCILHOCTIMH 110 CBOOOTHOMY ITOJIO
Mf, | H ﬂ_[f 5 DACIIOJIOXCHB HAIPOTHB APYTr Ipyra B CBODOITHOM II0JIE, MPHYEM HX TIABHHEE OCH
COBMATAOT. B YCI0BHAX CBOGOMHOTO MOJNA TOK i, NPOXOOAINMH 9¢pe3 DICKTPHYSCKHE KOHTAKTHI
MHuKpotoHa (1), BEI30BET HAa PACCTOSHMM ¢ OT AKYCTHUECKOTO LIEHTPA MHUKPOGhOHA TABICHHE P,
3HAYCHHAC KOTOPOTO olpedendioT mo dopmyie (5). Ecrm B 3BYKOBOC IMONC MOMCCTHTE MHKpodoH (2) 1
TOIYCTUTE, UTO B3AMMONEHCTBIIE MEXIY IBYMS MHKPOMOHAMH OTCYTCTBYET, TO HATIPDKEHHE XOIOCTOTO
X0la Ha BRIXOIEe MHKpohoHa (2) Oyier
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I1e dj» — PACCTOSTHHE MEXTy AKYCTHUSCKUMH TeHTpaMu MHKpodoHoB (1) 1 (2).
Otciona, MPou3BeIeHHE TYBCTBUTEIBHOCTEH MHKPO(HOHOB TI0 CBODOTHOMY TIOTIO GYIET
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Ipumexarnwe — Ipasas 9acTh ypapHers (0) npeacrasnser coboi OTHOMEHHE K TPHISCKOTO IepenaTod-
HOT'0 MMIIEAAHCA K AKYCTHISCKOMY [IepelaTOTHOMY HMIIEHAHCY Ha PACCTOSHIH MX AKYCTHISCKIX [IEHTPOB B OTCYTCTBHE
MHKpO(QOHOB.

5.7 OgonuarenbHBe YPaRHEeHUS /s 9YBCTBHTENRHOCTH MHKPOGOHA 10 CBODOTHOMY TOMK0

5.7.1 Meron ¢ HCIONL30BAHUEM TPEX MHKPO(POHOB

O003HAYAI0T 3IeKTPHYCCKHIA NepeJaTounbli nMnenanc U,/i (5.6) yepes Z, > ¥ BBOIST aHATTOTHYHEIC
0DO3HAYEHHU 71 APYTHX TMap MEKpohoHOR. OKOHUATETRHOE YPABHEHHE IS YYBCTBHUTENEHOCTH 1O CBO-
fogHoMy TToio MHEpodoHa (1) SyaeT
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AHATOTAYHEIE YPABHCHHS TIPAMEHUME W I MAKpodoHoB (2) 1 (3).

Ecmi HeoBXOomTUMEl TOMEKO MOTYITH TYBCTBHTEIHLHOCTEH MO CBOBOTHOMY MO0, TO TOTTA OMPETeTSTIOT
MOJYITH KakTOTO PIEKTPHIECKOTO TIEPeTATOTHOTO WMIeTAHCa, WCTONb3yd o B3aMeH Y. Da3oBHIiT yron
TYBCTBUTETEHOCTH MO CBODOMHOMY TIONK ST KAXKIOT0 MWUKPOMOHA OMPENeNsTioT To (A30BHM YTIaM
EKTPUYSCKHX TEePETaTOTHBIX HMIICIAHCOB H ¥, YUUTHBAA (PM3MYCCKHEC YCIOBHS DS PEUICHUSA HEOTHO-
3HAYHOCTH NpH (daze 180° B TOM ypaBHEHHH.

5.7.2 MeTon ¢ MCMONB30BAHHEM JIBYX MUKPO(OHOB W BCIIOMOIaTeIbBHOTO UCTOYHHKA 3BYKA

IIpr HcoME30BaHWH TONBKO IBYX MUKPO(MOHOB H BCIIOMOTaTEIEHOTO NUCTOYHHKA 3BYKd OKOHYATEIb-
HOE ypaBHEHWE I TYBCTBHUTEIBHOCTH TIO CBOBOTHOMY TIOMIO OYIeT
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I7e OTHOIICHHE TBYX MYBCTBHTEIHHOCTEH TIO CBODOTHOMY MO0 M3MEPEHO METOMOM CPABHEHHS C
MOMOIIBI0 BCIOMOTATENIEHOTO MCTOIHHEKA (5.1.2).

Ecnmy HeoOXOOMMEL TONBKO MOIYIH YYBCTBHTEIBHOCTEH II0 CBOGOOHOMY IIOJIO, TO OIPELIEIIIOT
MOIYIM K&KIOr0 HIEKTPHYECKOIO MePelaTOYHOTIO HMIIENAHCd, HCIIOIb3YS (% B3aMEH V.



(Daz0BHI YTOT IyBCTBHTENIBLHOCTH M0 CBODOTHOMY MO0 IS KAXIOT0 MHKPOQOHA OIIPedeIIioT 1o
(ha30BEIM YITIAM D2ICKTPHYCCKHX IMEpeIaTOYHEX HMICIAHCOB, OTHOINICHHAM YYBCTBHTCIBEHOCTSH IIO CBO-
BOmTHOMY MO0 H KOMIUIEKCHOMY KO3(D(GhHITHEHTY PacTIpOCTPaHEHHS Y, YIHTHBAs (GH3HUECKHE YCIOBHL
IIA pellcHHA HEOTHO3HAYHOCTH npHu (asze 180° B 5TOM ypaBHCHHH.

6 (I)aKTO])bl, BIHAKIIHC HA TYYBCTBUTCIBHOCTD MO CBOﬁOI[HOMy noJo

6.1 Odmme creneHHa

YyBCTBHTEIBHOCTh MO CRODOTHOMY TONK TabOPATOPHOTO 3TATOHHOTO MUKPOGOHA 3aBHCHUT OT HA-
MPSCKEHUST TMOMAPH3ANTMA U BHEITHUX YCHOBHE. bomee Toro, TIpH oTpeleleHWH TYBCTBHUTENIRHOCTH TIO
CBODOTHOMY MO IIPEIIIONATAOT, YT TIPH M3MEPEHHUAX JOIDKHE ORITh BEHIIOMIHCHE HEKOTOPHIE TPeDOBa-
Hig. HeobxomuM TOCTATOTHO XOPOIIWE KOHTPONE BHEITHUX YCTOBHI TIPW TPATYHPOBKE, C TEM UTOORI
MOJYYHTE JOCTATOYHO MAJBIE COCTABIAIOIINC OOIIEH HEONPEIeICHHOCTH.

6.2 Hanpspkenwe noaspH3aun

YyBCTBHTCIBHOCTh TaBOPATOPHOTO STATOHHOTO MHKPOGhOHA NPUGTMIATETHHO MPONOPITHOHATEHA
HATIDSCKEHUIO TTOSIPHZATIAH, M TTO3TOMY B IPOTOKOTE TPATYHPOBKH JOIGKHO OLITH YKA3AHO JEHCTBUTETRHOE
SHAYCHHE HANIPSKEeHIA ITogpasaiini. PekoMeHIoBaHHOE MBOK 61094-1 HanpssxeHHS MOIIPH3aIIHA PABHO
200,0 B.

6.3 CrangapTHas KOHCTPYKIMA 3a3eMIeHAOro SKpaHa

B cooreercTenn ¢ 3.3 MBDK 61094-1 HanpsokeHHe XOIOCTOTO X004 CIEIYeT MAMEPIThH Ha SIEKTPH-
TeCKUX KOHTAKTAX MUKPOOHA METOTOM 3aMEIICHUST HATIPSDCKEHHWS, OMUCAHHKIM B 5.3, TIPH MOTKTIOTCHAN
K CTAHTAPTHOW KOHCTPYKNHH 323¢MIEHHOTO 3KpaHa. TpeboBaHMs K KOHCTPYKITMH 3a3¢MICHHOTO 3KpaHa
I 1a00PaTOPHEIX STATOHHEIX MHKPO(GOHOB NpHBeneHE B MBDK 61094-1.

AHATOTWIHAS KOHCTPYKITHST 3a3¢MICHHOTO 3KpaHa JOMKHA OHRTh WCHOML30BAHA TIDH TPATYHMPOBKE
KaK T MAKpPO(OHA-TIPHEMHHKA, TAK U IS MHKPOQGOHA-H3TYIATENsI, 4 SKPaH TODKEH OBRIThH MOTKII0UeH
K HYNICBOMY IOTCHITHATY.

IIpy Mcnonb30BaHUK APYTOM KOHCTPYKIIMHA PE3YABTATH TPATYWPOBKH HOJGKHBEI OBITH IIPUBEICHBI K
CTaHIAPTHON KOHCTPYKIIMH 3a3¢MIICHHOTO 3KpaHa. Eci M3roTOBHTENE YKA3HBACT MAKCHMATBHOS MEXa-
HHYECCKOE YCHWINE, KOTOPOE MOXHO IIPWIATATE K HEHTPAIBEHOMY 3JEKTPHYCCKOMY KOHTAKTY MUKPO(OHA,
TO 3TOT MPedet HEMb3s MPEBHIIIATE.

6.4 AKycTHUECKHE YCIOBHSA

YyBCTBHTETBHOCTE MUKPOGhOHA TI0 CBOGOTHOMY TIOTKO 3aBUCHT OT TEOMETPHIECKOH (hOPMET KOpITyCa,
B KOTOPOM DA3MENAIOT Tipenycunnutens. Ilo 310l mpuauHe MHKPOMOH W KOHCTPYKITHS 333¢MICHHOTO
3KPaHA JOMKHH OBITH COETHHEHH ¢ MUAHHIPOM, THAMETP KOTOPOTO PABEH HOMWHATBRHOMY JTHAMETDY
Mukpodora (MBK 61094-1). InuHa MTATAATPA I0DKHA OBITE BOIBITE THaMeTpa MAKpohoHa. MHHAMATh-
HAasl JTUHA IITHHIPA TODKHA ORTE B 10 pas Gomplile fHaMeTpa MAKPOQOHA U UMETE CYKeHHE HA KOHIIE.
Taxkast ke KOHCTPYKITHS TODKHA ORITH UCTIONE30BAHA M ST MAKPOQOHA-H3TyIaTeNs.

HyBCTBHTCIIBHOCTE MHUKPO(MOHA M0 CBODOIHOMY IIONIO OMNPSIEISIOT T 3BYKOBOTO NABICHHS B
HEBO3MYIIICHHOH TIIOCKOH Oeryiiei BoMHE.

B manpHeM moNe HMCTOYHHKA 3BYKA, HAXOISIIIETOCS B VCIOBHSIX CBODOTHOTO TOISI, CYIIIECTBYIOT
cepHIeCKME BONHEL, KOTOPEIC B OTPAHMYCHHOM IIPOCTPAHCTBE HA JOCTATOYHO DONBIIOM PACCTOSHHH OT
WCTOMHWKA TPUOIIIKEHHO MOXHO PACCMATPHUBATE KaK TINOCKHE. TakKuM 00pasoM, PACCTOSTHHE MEXTY
MHUKPOGMOHOM-TIPHEMHUKOM W MHUKPO(QOHOM-H3Iy4YaTelIeM JOJDKHO OBITH ITOCTATOYHO OONBIIHAM, YTOOBI
TapaHTHPORATE TIPHOMIGKEHHO TIIOCKHE BOJTHH B OKPeCTHOCTH MHKpodoHa-ipueMHuKa (7.4). C mpyroi
CTOPOHH, BIMIHHUE OTPAKeHHI OT BHYTPEHHIX ITOBEPXHOCTEHN 3arTyiiie HHOH (5e35X0B0ii1) KaMepEl 00RTHO
BO3PACTAET C VBEMHMYUCHHUECM PACCTOSHUST MEXTY JBYMST MHUKpodoHavmu. Kpome Toro, kKoadbmineHT aud-
pakmH S{f, ©) B ypapHeHHH (3) 3aBHUCHT OT XAPAKTepa 3BYKOBOTO TIOMS M MOXKET ORITH TOUHO OTpesieNeH
TOMBKO 7S THIOCKOH Geryieii Bomas. HeoBX0mMMo TOTHO BHOPATh METPONOTHIECKHE YCTOBHUS, W TPajy-
HMPOBKY MPENNOITATETBHO MPOBOTHUTE ST HECKOMBKHUX PACCTOSHUHN 7T TOTO, 9TOOK! BREISIBUTE HEOTIPEC-
JTIEHHOCTE TPATYMPOBKH B 3aBUCHMOCTH OT 5THX YCIOBHIL.

6.5 Ilonoxkenne aKyCTHIESCKOrO NEeHTpa MHKpodona

IlomoxeHMe aKyCTHICCKOIO MICHTPA MUKpPOoHa (CM. 3.3) MOKHO OMPSICIHTE, H3MEPAT 3BYKOBOC TTIAB-
JICHHWE, MPOM3BOINMOC MHKPO(MOHOM-H3IYIATENEM B CBODOTHOM IIONE, B 3ABHCHMOCTH OT PACCTOSHHSA 1 OT
TIPOM3BOJIBEHO BHIOPAHHOH OMOPHOHN TOYKH MHKpothoHa. B orpaHmdeHHOI 00ACTH JaJIBHETO TIONS 3BYKOBOC
IABTEeHHE, CKOPPEKTHPOBAHHOE HA 3aTyXAHME 3BYKA B BO3IyXe, OVIeT MOTIMHATECS 3aKOHY 1/r, Tie r—
PACCTOAHHUE OT aKyCTHYECKOTO NeHTpa MuKpodoHa. CIenoBaTeIbHO, €CIH Ha I'PadHK HAHECTH 3HAYCHHAS,
00paTHO TPOITOPIHOHATEHEIC 3HAYCHUK H3MEPCHHOTO 3BYKOBOTO MABICHHA B 3aBHCHMOCTH OT PaCCTOfA-
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HHSA OT IIPOM3BOJILHO BHIOPAHHON TOYKH MHKpohoHA (HauboJee YIODHO OT HEHTPa MEMOPAHEL), TO MOXHO
OTIPENETUTE MPIMYI0 (HATPHMEDP, METOTOM HAMMEHBINAX KBAJIPATOB) HJIH TPOBECTH NMPAMYIO depes Mo-
CTpOeHHHIE TOUKH. TOUKa NepecedeHHns 3TOH MPAMOI ¢ OCBK abCINCC ONpeneIeT MOM0KeHHE AKyCTHIEC -
KOI'O LIEHTPA 110 OTHOIICHHIO K OIOPHOH TOYKE. 3HAYCHHA aKYCTHYECKHX LCHTDOB IIPH ONPEICICHUN d, ,
(3.7) DOIDKHEL COOTBETCTBOBATE OPHCHTAITHH H MCCTOMONIOKSHHIO aKyCTHICCKIX IICHTPOB MPH TPaIyHPOBKE
0 CBOBOTHOMY MOIIO.

THnmoBEe TaHHEIE O MOJIOKCHHH aKYCTHYSCKOIO IEHTPA HEKOTOPHIX MHKPOMhOHOB IIPHBCICHE B
HPHIOKECHUN A.

6.6 3aBHCHMOCTE OT BHENIHHX YCIAOBHIA

6.6.1 Obume cBeJeHAS

3aBHCHMOCTE YYBCTBHTEIBHOCTH 110 JaBICHHIO OT BHEIIHHX YCIOBHII 1aHa B 6.5 MBK 61094-2. B
IOMOTHEHAC K 9TOMY, YYBCTBHTEILHOCTE 110 CBOOOIHOMY IIOJII, KaK OVIET MOKa3aHO HHXKE, 3ABHCHT OT
BHEITHHX YCIOBHH Uepe3 COOTHOIIEHHE, TAHHOE B ypaBHeHWH (3). B 5ToM ypaBHEeHWH MMTIeTAHC M3IyIeHH S
3aBMCHUT OT IUIOTHOCTH BO3IyXa M OT CKOPOCTH 3BYKA. AHANOTHYHO, KO3(hOUIMEHT midgpakunn S/, ©)
3aBHCHT OT ITHHE! BOJIHEI M OT CKOPOCTH 3BYKA B BO3IYXeE.

6.6.2 Crarddeckoe TaplIeHNe

HoIomHATEIFHO K 3aBHCHMOCTH, OIMHACAHHOM B 6.5 MBK 61094-2, cyllecTBYeT 3aBHCHMOCTE OT
COOTHOIIICHHUST MEXIY aKyCTHYeCKHM HMIIETaHCOM MHKPOQOHA H eT0 HMICIAHCOM HAMYIeHHST H3-34
M3MEHEHHS IIOTHOCTH BO30yXd, ODYCIOBIEHHOTO M3MEHEHHEM CTATHYECKOTO IABICHMSA. 3aBHCHMOCTH
QYBCTBHTEIEHOCTH M0 CBODOTHOMY IO TabOPaTOPHHX STATOHHHX MHKPO(OHOB OT CTATHIECKOTO NAB-
JIeHHd TIpHBeNeHa B TIpHaokeHnn B.

6.6.3 Temmneparypa MHKpogOHa

JOTOTHUTENBHO K 3aBHCHMOCTH, OTHcAHHOH B 6.5 MBK 61094-2, cymecTByeT 3aBHCHMOCTh OT
COOTHOIIEHHUA MEXKITY aKyCTHYeCKHM HMIEITaHCOM MHKPO(OHA M eTo MMIENAaHCOM H3IYIeHHS H3-34
M3MEHEeHHS IUIOTHOCTH H CKOPOCTH 3ByKa B BO3IyXe, 00YCIOBIEHHOr0 H3MEHEHHEM TEeMIIEPATYPHL.
Kpowme Toro, crnabad 3aBHCHMOCTD BEI3BIBACTCA Ko3(hduuuenToM mudpakunn S(f, ©) B ypaBHeHHH (3)
H3-332 H3MCHECHHA CKOPOCTH 3BYKAa B BO3OYXE MNPH H3MCHCHHH TEeMIICPATYPBI. 3aBHCHMOCTE UYBCTBH-
TEIBHOCTH M0 CBOGOIHOMY MO0 Tad0pPaTOPHEX 2TATOHHEX MAKPOMOHOB OT TEMIICPATYDH IIPHBEICHA
B NpHIOXeHHUH B.

Hpumevanne — Bcnn MukpodOH MOIBEPryTh OOXBIIMM HIMEHSHIAM TeMIIEPATYPEL, TO 3TO MOKET IIpPH-
BECTH K MIMEHSHHIO er0 UYBCTBHICbHOCTIL

6.6.4 BiaxnocTb

XoTa TepMOIMHAMIYECKOE COCTOSHHE BO3MYXA, 3AKTIUYEHHOTO B TIOMOCTH 34 MeEMBPaHoi MHKPOho-
Ha, CJICIKd 3aBHCHT OT BIAXKHOCTH, HO €¢ BIHAHHMC Ha YYBCTBHTCILHOCTDL MO TABICHHIO Tab0opaTOpHEX
STATOHAKX MHKPO(OHOB B OTCYTCTBHE KOHICHCAIIHH HE MPOCICKABACTCA.

B cooTBeTcTBHH ¢ ypaBHeHHeM (3) BIMSHME BIKHOCTH HA IIIOTHOCTH M CKOPOCTH 3BYKA B BO3IYXE
MOKET IIPHBSCTH K HE3HATHTEILHOMY H3MEHEHHIO 9YBCTBHTCILHOCTH 110 CBOOOIHOMY TIOJIO.

INpumeaanne — IloBepxHOCTHOE COMPOTHRICHIE MH30IBIMAN MATEPHANIA MEKIY HEIONBILKHEBIM JIEKTPOLOM
H KOPITYCOM MEKPOGQOHA MOKET YXYAIIHTLECH M0 BIFAHHEM OO0 BIAKHOCTH, 0COGEHHO ECITH MATEPIAT 3arpS3HeH
(cwm. Tarkake 7.5). TlopepXHOCTHOE CONMPOTHBICHIE OKA3BIBALT 3AMETHOE BIIAHIEC HA TYBCTBHTENHLHOCTh MITKPOGOHa Ha
HP3KIX TacTOTAX, OCOGEHHO Ha (ha30Byi0 TVBCTBUTEIBHOCTE.

6.6.5 ATMOCQepHBIe YCIOBHS

IIpy cOOBGIIEHHH PE3YIBTATOB IPATYHPOBKH 9YECTBHTCIBHOCTE 10 CBOGOTHOMY TONO JOGKHA OBITH
TIPHBeIeHA K OTIOPHEIM BHEITHHM YCTIOBHSAM, €CITH MMEIOTCS JOCTOBEPHEIE TIOMPABOMHEIE JAHHEIE.

YeroBud, IpH KOTOPEIX MIPOBOIHIH IPAIYHPOBKY, TOMKHE! OHITE BHCCCHEl B ITPOTOKOI.

Hpumevanue — IIpH rpagyHpoRKe TeMIepaTypa MUKPOGOHA MOKET OTIHIATECS OT TEMIISPATYPLL OKPYKa-
OIIEr0 BO3IYXA.

7 COCTaBJIHlO[[[He HEONpeacJICHHOCTH rpaayHpOBKH

7.1 Obmme cpemens

B nononnenue K GakTopamM, BIHSIONMM HA YyBCTBHTENILHOCTE 0 CBODOTHOMY IO H YHOMIHYTHIM
B paszene 6, HIDKE YKA3AHE COCTABISIONIAE OBINEH HeonpeneaeHHOCTH [1], TaKne Kak HeoIpeIeneHHOCTh
METOIa, IIPHOOPHAA HEONIPeIeICHHOCTE H TINATEILHOCTE IPOBEICHHAL IPAnyHPOBKH. PaKTOPH, H3BECTHEIM
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00pA30M BIHMLIONIHE HA PE3Y/IBTATHL I'PALYMPOBKH, JIOKHEL OBITh M3MEPEHE! MIIM PACCYMTAHBEL C MAKCH-
M&JIBHO BO3MOKHONH TOYHOCTBIO, 1711 TOTO YTOOK YMEHBIIUTE HX BIMAHHUE HA OOLIYI0 HEOIPSIEICHHOCTD.

7.2 DieRTpHYecKHi NepeaToOuHbIi HMIeIanc

st M3MEPEHHE HIEKTPHYECKOTO NEPESIATOYHOIO UMIIETaHCa ¢ HeOOXO0IMMOH TOYHOCTEIO MMEIOTCH
PA3IMYHLIE METOIBI, HO HH OJHOMY M3 HUX HEJIb38 OTIATh NpemmoyTeHue. HanpssxeHue MuTaHus, UCIIONb-
3yeMoe 7181 MHKpO(DOHA-H3IyMaTeNs, TODKHO OBITh TAKMM, YTOOK! BIMAHHUC TAPMOHHMK HA HEOIPEICICH-
HOCTh B M3MEPEHMH YYBCTBUTEILHOCTH IO CBOGOIHOMY HOMIO OBUIO MAJIO 110 CPABHEHHMIO CO CIy4aHHOR
Heollpedele HHOCThIO M3MepeHN. ITIyMEl WK Opyrie MOMeXH (Takie KaK IMepeKpecTHHE MOMEXH) aKyc-
THYESCKOTO HIIH IPYTOTO MPOHCXOXICHUSA HE TOJDKHEL YPE3MEPHO BIHATh HA YYBCTBHTCIBHOCTB 110 CBOOOI-
HOMY TIOTHO. 7 yIrydaieHus OTHOIMEHUS CHIHAI/TITYM MOKHO HCTIONB30BATE TTOA0COBHE (WMIBTPHL.

Hanmane >meKTpHIecKITX TTepeKPecTHRX TTOMeX TIPHBOIHT K MOABICHHK 3aMETHRIX OTKIOHEHHH OT
3aK0HA 1/F, IMEIOIINX MepHOTHTIHOCTE C JIHHOW BOTHHL.

7.3 3aryxanue 3BYKA B BO3IYXe

B npakTHyecKWX YCTOBHMSX 3BYKOBHIE BOJNHEI, PACTIPOCTPAHAIONINECT B CBODOTHOM Tone, OVIYT
3aTyXaTh M3-33 3ODEeKTOR MOTEKYIAPHON pPenakcallid M TETDIOBHX TOTEph. BTO 3aTYyXaHWe 3aBHUCHT OT
JACTOTH 3BYKA, COTEPKAHNST BOISHEIX TTAPOB W TEMIEPATYPH BO3MyXa. OHO YIMTHBAETCS PEATRHOM YACTRIO
¢ (Ko OHUITHCHT 3aTYXaHASg) KOMIDICKCHOTO KO2(WbHINMCHTA PACIIPOCTPAHCHHS Y B YpABHCHHAH (5).

3HaueHUsA KO>QDUIMHMEHTA 3aTYXaHWA 3BYKA B BO3TYXe, BHIPAKCHHEIC B HelepaX Ha METp, JODKHEL
OHIThH PACCYMTAHE M3 YPABHEHHIT, YKAZAHHEIX B TIPHIOXEeHUN b.

7.4 OrTKIoHEHHE 0T HIeANBHBIX YCIOBHA CBOGOIHOTO OIS

Bo Bpems MpoBedcHUs IPAIYUPOBKH TOJDKHEL OBIThH BEITOTHEHEB! OIPEIEICHHBIE aKYCTHYECKHE TPe-
Bosanus (6.4). T'pamyMpoBKy clenyeT TPOBROIHTE B CBODOTHOM TIOAe. BTO YCIOBHEe Haudoiee 4aCTO
IoCcTHIaeTes B 0e35X0B0i KaMepe (anee — KaMepa), [Ie OTCYTCTBYET BETED, & IIYMBl BO3IYIIHOTO IIPOMC-
XOKIeHHS MHHUMATLEHEL. F3-32 HECOBEPIIEHCTRA 3BYKOTIOTIONIAIONIETO MATEPHANA, KOTOPEIM 00THITOBAHE
CTEHHI, M KOHETHHIX Pa3MepoB KaMepHl CYIECTBYIOT 3ABHCAIIHE OT YACTOTH OTPAXEHHUST OT CTeH, KOTOPHE
MIPHBOIAT K OTKJIOHCHHSM MOIYTA 3BYKOBOTO IABICHHA OT 3aKOHA 1/7. 3HAYCHNC OTKJIOHCHUS 3aBHCHT OT
HATIPABTEHWs 3BYKA M PACCTOSHHS OT MCTOUHWKA 3BYKA. JITsS 3aJaHHOH YACTOTH 3TH OTKIOHEHHS B
3aBUCHMOCTH OT PACCTOSHHS OYIyT HOCUTD NIEPHOITHYSCKHI XapaKTep B IPEIeax OT MOJIOBHHKL JI0 MOIHOR
IUTHAE! BOJIHEL, B COOTBCTCTBHH ¢ M3MCHCHHCM HAIIPABICHHS MAICHHA OTPAXKCHHON BOIHH (0T Mapauicib-
HOTO JTO TIEPNeHTHKYTIPHOTO) TI0 OTHONMIEHWIO K MPIMOH BOIHE.

QOBYHO HAMMEHBIIIHE OTKIOHEHHS JOCTHTAIOTCS BOIMAM TIEHTPA KAMEPH M JTg HAMPABIEHHI,
KOTOPOE OKA3LIBACTCH HH I1apaUICIBHBIM, HH NEPICHIMKYISPHBIM K JTIHOG0H M3 CTeH KaMepbl. QOOHAKO
HAJIAYHE B KaMepe cKod, PElieTOK, KadeneH, pasiunaHOTO poNa MOACTABOK W T.II. TAKXKE BEIZEIBACT MCKa-
JKeHHE 3BYKOBOTO TIOJ.

Bmugane 5THX HeXKeTATENBHEIX OTPAKEHHH MOXKHO CBECTHM K MPHeMIEMOMY TOIBKO OIaromaps
BOJBIIOH TINATEILHOCTH IIPH YCTAHOBKE CHCTEMBI MHUKPOMOHOB IS TPAIYHPOBKH M IPOBEICHHH [IPOLES-
TTYPHL TPATYHPOBKH.

PekomeHTyeTcs, ITOOK BO BpeMs TPATyHMPOBKH OTKIOHEHHS OT 3aK0HA 0OPATHO TIPOITOPITHOHATEHON
3ABHCHMOCTH JABTEHHS OT PACCTOSHUSA (MCKII0Yas 3aTyXaHHE 3BYKA B BO3myxe) He npeprimnanu 0,05 nb B
ODJIACTH MEXIY MCTOYHMKOM 3BYKA M MHUKPO(OHOM-IIPHEMHHMKOM, €CIH COOTBETCTBYIOLIME MHOIPABKH
HeNk3sd BBECTH.

Kpome Toro, He0BX0IUMEE YCIOBUA TIONS TIOCKOH BOTHE! B OKPECTHOCTH MUKpOohoHA-TIpHEeMHHKA
MOLYT OBITh OGECIEUEHBI, €CIIH PACCTOAHHME MEKIY IBYMS MUKPO(OHAMH BO BpEMs I'PAIYMPOBKH DYICT HE
MeHee 4eM B 10 pas npeBHIIaTh HOMMHAIBHBIH THAMETP MHUKPOGQOHOB.

7.5 Hanpsokenue noJsipu3aldu

IIpu onpedelcHUH HANPSDKCHHS IOJSPH3AIMH HEOOXOIMMO HPHHATH MEPHBl UL €r0 HU3MEPEHHS
HETIOCPEACTBEHHO HA KOHTAKTAX MHKPOOHA. BTO 0ocoBEHHO BAKHO, €CTH HATIPSKEHHE TONSIPH3AIHN
MOJACTCH OT BHICOKOMMIIGIAHCHOIO HCTOYHMKA, IMOCKOIBKY MHKPO(MOH HMEeT KOHEYHOE CONPOTHBICHUE
wu30nAnun. C Ipyrod CTOPOHE, UMEIOTCH 0DOCHOBAHHEIE CIIOCOOK! U3MEPEHHS HAMPSDKCHUS MONSPH3AINHA
B VIANIEHUH OT MUKpo(OHa HA HU3KOOMHOM BEIXOIE HCTOUHHKA HATIPSDKEHMS , €C/TH TOCTOBEPHO H3BECTHO,
YTO COINPOTHBICHHE H30IAMHHA MUKPO(hOHA TOCTATOYHO BBICOKO.

7.6 OuznvecKHe BeIHIHHBI

OcHOBHEIE (DM3MYECKME BEIWYHHBI, OIMCHBAIONINE CBOMCTBA BO3IYXA, BXOOAT B BRIPLKCHUS 718
pacyYeTa YYBCTBHTEIBHOCTEH MHKPOGOHOB WIH BIMAIOT Hi 3aBUCHMOCTDB YYBCTBHTEIBHOCTH OT BHEIIHMX
YCIOBHI. DTH BETHUMHE 3aBUCAT OT BHEIIHUX YCIOBHH, HANPHMEDP OT CTATHIECKOTO JTABIEHH, TEMIIEpa-
TYPbl M BI&KHOCTH. 3HAYEHHS BEJIMYHMH M MX 3dBMCHMOCTH OT BHEIIHWX YCIOBHMH JaHBl B IPHIOXCHUH
M3BK 61094-2.
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7.7 HeounpeneaeHHOCTb YYBCTBHTEILHOCTH 110 CBODOIHOMY MO0

OmnpegellcHAS YPOBHS YYBCTBHTSILHOCTH 110 CBODOIHOMY ITONK IIPH TPaIyHpOBEKE METOIOM B3aHM-
HOCTH IPH KOHTPOIIMPYEMBIX YCIOBHSAX OLICHUBAIOT C HEOIIPEISIeHHOCTEIO MeHee 9eM 0,2 b B puanasonax
gacToT oT 1 70 20 kI'm i ot 2 no 20 k' 1719 1adopaTOPHEIX STANOHHEX MHKpogoHoB THIIoB LS1P 11 LS2P,
COOTBETCTBCHHO, IIPH KOoXPOHIIMCHTE OXBAT4, PABHOM 2.



IIPUJIIOXEHHE A
(cripaBogHOE)

,I[aHHbIe 0 NOJIOKCHUA AKYCTHYECKOrO HeHTpa MHKDO(I)OHa

A.l Hcxops ms onpegenesind, NoNoReHue aKyCTHIeCKoro HeaTpa MHKPOQOHA 3aBUCHT OT OPHEHTALINI, YACTOTEL
# PACCTOSHIA TOYKK HAGMOmeHus oT rpeobpaszosarens. g OOCTATOTHO YOATEHHLX TOYEK HADNMIONSHUS BIISIHIE
TIOJIOKEHUA AKYCTHYECKOTO [EHTPA HA HEOTIPENeNeHHOCTh TPAAYHPOBKH yMeHbinaeTcd. Ha Takux paccTOAHMAX 34
AKYCTHIECKHI [IEHTP MOXHO NMPHHATE HeRTp MemOpann Mukpodora. Ogmako mra paccrogrnmii ot 150 mo 600 mu,
OOBITHO WCIOJIE3VEMBIX TIPH IPAnyHpOBKe MUKPODOHOE METONOM B3AMMHOCTH, MOTYT OBITH IIPHHATHL 3HAYCHW,
yKazaHHuele Ha pucydke A.l u B Tabnune A.l. JJaHHBIE O MONOXEHUHM AKYCTHYECKOTD LEHTPA B 3aBUCHMOCTH OT
YACTOTHI TIPUBEIEHBI M0 OTHOMEHHWIO K MOBEPXHOCTH MeMOpaHbl Ha THaBrOW ocH mng Mukpodoros Turnos LSIP u
LS2P. TlonoxkuTenbHEIA 3HAK YKA3BIBACT HA TO, YTO AKYCTHYECKWH MEHTP HAXOMWUTCS MEpPes] MeMOpanoii.

TlorpemmocTs onpeneneHus 3HAYEHWI, TAHABIX B Tabmume A.1 W Ha prcyHKe A.l, OlleHeHA MEHEE 9eM B 2 MM
JUTS 4aCTOT HUKE PE30HAHCHOM 9acToThl MuKpodona. Jng mukpodonos Tuna LSF Takue JaHHBIE B HACTOATIEE BPEMS

OTCYTCTBYIOT.

Taonuua A.l — lpHOniXeHABIE 3HAYCHUSA I TOJOXEHUS AKVCTUYECKOTO HEHTpa MUKpOGOHOB THHOB LS1P 1
LS2P B 3aBHCHMOCTH OT YACTOTHI OTHOCHTENIBHO MeMOPaHBL IIPH HOPMANBHOM HANEHWH 3BYKOBOR BOTHBI

Tabnuua Al Paccrognue B MromuMeTpax
Yacrora, K111 LS1P LS2P Yactora, k111 LS1P LS2P
0,63 9,0 — 4,0 5,7 39
0,8 8.9 — 5,0 5,0 3,6
1,0 8,7 5,0 6,3 4,2 3,2
1,25 8.4 49 8,0 3,3 2.8
1,6 8.0 4.8 10,0 2.2 23
2,0 7.5 4,7 12,5 0.9 L8
2,5 7.0 4,4 16,0 —0,4 1,2
3,15 6.4 42 20,0 —1.9 0,5

MonoxeHwe, MM

10
8 T~
6 N
| ™
4 h'"""-...._,_ \\
o
) TTH
) AN
0
-2
0,1 1 10 100
YactoTa, k'y
— | 31P; =—--LS2P

Pucynok A.1 — TlpubnixeHHEIC 3HAYCHUS A1 MOIOXEHHS aKyCTHYCCKOIO HeHTpa MukpodoHoe Tunoe LS1P
¥ LS2P B 3aBHCHMOCTH OT 9aCTOTHI (CM. TAGIHUITY A.1) OTHOCHTENEHO MeMOPAHEI MPH HOPMANTBHOM MaaeHHN
3BYKOBOJ# BONHBI
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IIPUIOXEHWE b
(cripaBogHOE)

Jannsie o ko3gdANAeATaX 3aTYXaHAN 3BYKA B BO3AYXE

B.1 Meroxnsi pacaera KOG OUITHEHTOR 3ATVXaHHA B Bo3ayxe narnsl 8 MCO 9613-1. B nacTosimeM IpHToXeHin
OTMHcaHa (H3NKA 3TOTO SBNEHWS W NPHBeIeHB GOPMYIEL A1 pacyeta KoaQ@uIIHeHTa 3aTyXaHHsg B 3aBHCHMOCTH OT
YACTOTHI, TEMIIEPATYPHI, CTATHIECKOT0 AABIEHNWA M BIaxXHOCTH. METOAMKA pacdera, ONUCAHHAA HUXE, COOTBETCTBYET
Tpebosanmam MCO 9613-1.

OGo3HaYeHNA:

Ty = 293,15 K — onopHast TepmonuHamitgeckas remmneparypa, K;

Ty = 273,15 K — TepMOAMHAMIYECKAS TeMTIepaTypa Tpoiinoi Touku soasl, K;
T — abcomoTHasa Temmeparypa, K;

P, — crarideckoe mpasienue, klla;

P — OaBIEHHE HACHIIEHHEIX napos, Klla;

H — OTHOCHTeNTbHAS BIAXHOCTE, %;

h — dpaxkuwonHas MOTAPHAS KOHIEHTPANNA BOXANBIX TAPOR;

Jro — 9acroTa penakcaly Kicropoga, I';

Jiy — JACTOTA penakcanuy azora, L.

MeTonnka pacuera:

HTar 1: OnpeneasroT JaRIEHHE HACHINECHHEX APOB, HUCIONE3VS QOPMYILY
P/bg = 10D, re D = 4,6151 — 6,8346 (T;,/T)!-261,
MTar 2: OnpefersoT MOTAPHYK) KOHIEHTPAITWIO BOASHBIX MAPOB:
B = (H/100)( po/pg ) P, /D)
ITar 3: OnpenensoT YaCTOThl PETAKCAIINH:

fo = (B/p, D[24 + 4,041064(0,2 + 1034/3,91 + 103R)],

S = B/pg, NI/ Ty 129 + 28-103h exp[—4,170((T/Top)~ 13— D).
MTar 4: Onpegensior KoahOHIIHEHT 3aTVXaHHS B BO3OVXE O B Herepax fa merp (Hi/m):

o= {18,410 Lp/p, )T/ Ty) /2 + (T/Tpg)3/2[0,01275 exp(—2239,1/D/(fig + (Flfio)) +
+ 0,1068 exp(—3352,0/ D/(fog + P/

TlorpermuocTs pacdeta Ko3hMITHEHTA 3aTYyXaHUd B BO3myxe cocragnsger + 10 % mnng cnenylommx BHEITHHX
YCIIOBHI:

TewmepaTypa Bo3ayxa ot munyc 20 °C go mmoc 50 °C.

CraTinaeckoe masinenne mernee 200 xlla.

MonsapHas KOHIEHTPAWSA BOAAHBIX TAPOB OT 0,5103 5o 50-103.

Orrorenie yacrora/gasnerme ot 0,4 Ti/kTla go 104 Tu/xT1a.

3HAYEHHA 3ATYXAHISA 3BVKOBOTO AABJICHHS B BO3IyXe, paccaurtandbie cornacio MCO 9613-1, minst BHEIMIHIX
YCHOBHH, PEKOMEHIYEMBIX [t NabopaTopeti Nipy MPOBEACHIE TPANYHPOBKHA 0 CBOOOIITOMY TIONIO0 METOHOM B3AFM-
HOCTH, pHBeaeHbl B Tabnuue b.1. 3nagerna, npueeneHusie B Tabmune Bb.1, pasubr 8,686 ¢ v BRIpaXkeHBI B Aenbenax
ra metp (ab/Mm).
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Tadonuua b.l — 3aryxanue 3BYKOBOTO NABJICHUS B BO3IYXE

B n1B/M
T t=121°C; ps = 101,325 xIla r=123°C; p,= 101,325 klla r=125°C; ps = 101,325 xlla
el
H=25 % | H=50 % | H=80 % | H=25 % | H=50 % | H=80 % | H=25 % | H=50 % | H=80 %

1,0 0,0054 0,0048 0,0034 0,0054 0,0052 0,0059 0,0054 0,0057 0,0063
1,25 0,0075 0,0059 0,0063 0,0072 0,0062 0,0069 0,0070 0,0067 0,0076
1,6 0,0111 0,0075 0,0077 0,0104 0,0078 0,0083 0,0099 0,0082 0,0091
2,0 0,0162 0,0099 0,0083 0,0149 0,0099 0,0099 0,0140 0,0102 0,0107
2,5 0,0240 0,0134 0,0116 0,0220 0,0132 0,0121 0,0203 0,0132 0,0129
3,15 0,0365 0,0192 0,0133 0,0332 0,0184 0,0155 0,0304 0,0180 0,0161
4,0 0,0565 0,0287 0,0212 0,0514 0,0271 0,0210 0,0469 0,0259 0,0212
5,0 0,0846 0,0426 0,0299 0,0773 0,0397 0,0291 0,0706 0,0374 0,0287
6,3 0,1267 0,0649 0,0441 0,1170 0,0601 0,0421 0,1076 0,0561 0,0407
8,0 0,1882 0,1010 0,0673 0,1767 0,0933 0,0635 0,1645 0,0866 0,0605
10,0 0,2643 0,1527 0,1013 0,2539 0,1411 0,0949 0,2405 0,1308 0,0896
12,5 0,3578 0,2292 0,1535 0,3537 0,2131 0,1434 0,3429 0,1980 0,1347
16,0 0,4771 0,3541 0,2435 0,4885 0,3327 0,2275 0,4889 0,3115 0,2132
20,0 0,5929 0,5139 0,3682 0,6266 0,4901 0,3452 0,6468 0,4641 0,3240
25,0 0,7123 0,7256 0,5514 0,7737 0,7061 0,5207 0,8224 0,6794 0,4910
31,5 0,8421 1,0019 0,8244 0,9332 0,9998 0,7876 1,0166 0,9828 0,7491
40,0 0,9947 1,3445 1,2191 1,1136 1,3795 1,1847 1,2326 1,3915 1,1419
50,0 1,1758 1,7135 1,7083 1,3157 1,8007 1,6930 1,4636 1,8612 1,6594
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IIPUIOXKEHWE B
(cripaBogHOE)

Bausanane OKDY)KRIOIHEﬁ Cpelibl HA 9YBCTBHTEIBHOCTD MP[KpO(I]OHa

Hacrosinee npritoxense naet wHGOPMAITHIO O BIHAHIH CTATHIECKOro JABTEHIHS 1 TEMIEPATVPLI HA TYBCTBI-
TENBLHOCTD 110 100 MuKpodoros THos LS1P u LS2P. s mukpodoros tina LSE B HacTosAmEe BpeMs TAKIE TARHEIE
oTcyTCTBYIOT. McuepnblBaomue cBefieHVs O BIMAHWH BHENIHWX YCIOBHWI HA YYBCTBHUTENBHOCTHL MUKPOQOHOB 1O
IaBIeHHO AaHbl B nprioxernn M3K 61094-2. Kpome Toro, MMIenaHc Ma3nydeHs H Judpakinisa 38yKa, BRI3BAHHAS
MUKPO(QOHOM, TAKKE 3ABUCAT OT BHEIUHHX YCIIOBIII.

KoncrpykTusHbIe 0CODEHHOCTH MUKPO(OHA OMPEAEIAIOT OTHOCHTETLHOE BIUAHWE BHEITHUX yenoBuil. Cauta-
10T, YTO CKOPOCTH 3BYKA, IUIOTHOCTE ¥ BS3KOCTH BO3AYXA MPOMOPIMOHATEHBI TeMIepaType M (YUIv) CTATHYECKOMY
JaBneHHO. Janee paccMOTPEeHBI YCPeTHEHHBIE TeMIMepaTypHbie KO3h¢GHIMeHTs W KOG OUIHeHTE CTATHYECKOTO
MABJNEHUA MUKPO(OHOB, KOTOPBIE ONPEAeeHbl KAK OTHONIEHHE TYBCTBUTENLHOCTH 10 CBOGOAHOMY MO TIPH OMOPHBIX
YCIAOBHAX K TYBCTBHTEILHOCTH TIO CBODOAHOMY TIONIO MPH 33JaHHOM 3HAYEHWH CTATHYECKOTO JABIEHWA WITH TEMIIE -
paTypel, COOTBETCTBEHHO. TIpuMephl OTHOCATCA K YYBCTBUTENLHOCTH O CBODONHOMY OO TPH PAcTIPOCTPAHEHUN
3BYVKA BHONBL IMABHON OCH K BHEIIHEN CTOpOHE MeMOpaHbl MHKpodOHA.

B.1 3asMcHMMOCTD OT CTATHYECKOTO JABJIEHHA

I'padiixt m1st KodbPHIIEHTOB CTATHYECKOrO JABISHIS TYBCTBUTENEHOCTH MUKPOQOHOE M0 JABICHIIO IIPIBe-
Jerbl B8 MOK 61094-2. JIononHHTehHOe BIMSHIE, BRIBBANHOS WMITEIAHCOM HAIYICHHUA, CIETKA BUTOM3MERHT 3TOT
rpaduk, HO YepenHeHHEI KO3DMUIMEHT CTATHIECKOTO JABIEeHIS, COOTBETCTBYIOMIIT TYBCTBUTEILHOCTI 110 CBOOON-
HOMY MO0, OOBIMHO 3aBHMCHT OT YACTOTHI TAK, KAK MOKA3aHO Ha pucyhake B.1. B oGmem cryuae xkosdduimedT
CTATHYESCKOTO NABIEHIS 3aBACHT OT KOHCTPYKTHBHEIX OCOOeHHOCTEH MUKPOGOHA 1 1o (PAKTHIECKIE 3HAYCHII MOTYT
CYILECTBEHHO PA3TIIATECS IS IBYX OOHOTHIHEX MUKpoQOHOB pasnbix npomssonuteneii. Ilostomy xoaddumeHThl
cTaTHYecKoro gasnenus (pucyHok B.1) He cienyeT MpUMeHSTh K KOHKPETHBIM MHUKPOQOHAM.

3ragenne ko3 OUNNEATa CTATHYECKOrO JABICHISN B JUATA30HE HI3KIX YACTOT OOLIYHO JERKHT MEKIY MIHYC
0,01 u munye 0,02 ab/xIla ama muxpodoror Tina LSIP, w mexny munye 0,003 w muaye 0,008 gb/xIla mna
mukpodonos Tuna LS2P.

KoadbduumeHT cratudeckoro gaeneHun, ab/kMa
0,02

’__/"f q ™
0,00 = \\

-0,02 \
’ \J
/|

\
-0,04
\/

-0,08
01 1 10
“acroTa fify

—LS1P; —--LSZ2P

Pucyrnox B.1 — 3apucumocti Ko3GQUIHEHTA CTATHYECKOro NABIEHHA UVBCTBHTEIFHOCTH IO CBOOOIHOMY IO MIK-
podoros tinos LS1P 1 LS2P ot GeapasMepHOil qacToTsl /0, rie fi — pe3oHaHCHAas! 9acToTa MUKpohoHa

B.2 3aBMcMMOCTDb OT TEMIEPATYPLI

Tpadwiky TemmepaTypHbIX KO3(DUITHEHTOB YYBCTBUTETRHOCTH MHKPOGOHOB MO JABICHHIO TPWBEISHBI B
MOK 61094-2. JIOHOTAATENbHOE BINAHIE, BEI3BAHAOES M3IMEHEHHEM TEMIIEPATYPhI OKPVIKATOMEro BO3AYXa, HEMHOIOo
W3MEHHT 3TOT TpadHK, HO YCPeAHeHHEI TeMIepaTypHbiii KoaguineHT, COOTBETCTRYIONMA TYBCTBHTEILHOCTH 110
CBOCOLHOMY MO0, OOBIYHO 3ABHCHT OT YACTOTHL TAK, KAK IMOKA3AHO HA pHcyHKe B.2.

HMamenen e TeMIie paTyphl OKA3bIBAET BO3CHCTBHE HE TOMHKO HA CKOPOCTD 3BYKA, T.€. HA JUTMHY BOJHEBI, HO TAKKE
u Ha KosddummmenTt mrdpakmn S @) [oMm. ypasaense (3)]. Dro Bo3melicTBHE 3aBHMCHT OT VIJIA MALCHHS 3BVKA W
MOXeT OBITh 3HAYHTETHHBIM HA BBICOKHX YACTOTAX TIPH OTMpeJeTeHHbBIX YTTAX MafAeHH W MPH MIHAMANTEHON YYBCTBH -
TENBHOCTH.

Kpome Bo3zneiicTsisa Ha 3aKII0YS AR B 3aMKHYTBIX TIOJOCTSIX BO3LYX, M3MEHEHHS TEMIIEPATYPH BO3NEHCTBYIOT
HA MEXaHWJIECKIEe NETANTH MUKpodoHa.
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Hamerenne TeMIepaTypel IPHUBOINUT, B OCHOBHOM, K HAMEHCHWIO B HATSKEHUE MeMOPAHEL M, TAKIM 00pa3oM,
K MOCTOAHHOMY H3MEHEHHIO UVBCTBHTEILHOCTH B NHAIIA30HE, KOHTPONHPYEMOM IMOKOCTRIO, M K HEQOIBIIOMY I3Me-

HEeHHIO PE30HAHCHO! 9aCTOTHL
B ob6mem coygae temnepaTtypHBIA Ko3QQUIIMEHT 3aBHCHT 0T KOHCTPYKIINHK geTaneil mukpodoHa u ero GakTi-

YeCcKHe 3HAYCHHS MOTYT CYIIECTBEHHO PAsMUYaTRCS A7 MBYX OFHOTHITHBIX MHKPOGMOHOB Pa3sHBEIX MPOHU3BOIHTENEH.
IlosToMy OaHHEIE O TeMIepaTypHOoM Kosz(dmnunente €, NpHBefeHHbIE HA PHUCYHKe B.2, He cleayeT NpUMEHSTL K

KOHKPEeTHBIM MAKPOQOHAM.
3HagYerHre TeMIepaTypHoro Koa(@iniimenTa B IMANA30HE HU3KAX YaCTOT OGBITHO HAXOMHTCA B TIPEIENax

+ 0,005 a1b/K mna mukpogoros tamos LS1P u LS2P.

TemneparypHblii koadguuueHT G, AB/K
0,04

0,03

0,02 / \

001 / \
0,00 i/ /\
Vs
0,01 zr
0,02
0,1 1 10

Yactora fify
— | $1P; -—-- Lsz2P

Pucyrnok B.2 — Tunmunag gopma 3aBHCHMOCTH COCTABIMIOMEH yacTi C; TeMIepaTypHOro Ko HuIIHEeHTa YYBCTBH -

TEIBHOCTH 10 CBOOOIHOMY 0K 0T Oe3pasMepHoil 9acToThl f/f0 (fo — pesorarcHas YacTota MUKpoQOHa), BRI3BAH-

HOM M3MEHeHHSIMH HMIeJaHCca BO3AYXA B 3aMKHYTHIX MOJTOCTAX H OKONO MUKPOOHA, 119 MUKPOGOHOB THIIOB
ILSIP u LS2P

14



[NIPUIOXEHWE I'
(cripaBogHOE)

butauorpadus

[1] MM 2552—99 TocynmapcTBeHHAas cucrtema obecneyeHns equHcTra mwamepenuli. Iprmenenre «Pykosonerea mo
BEIPAKEHMIO HEOIPEAEIEHHOCTH HaMeEPe I
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