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Mpeaovcnosue

Llenn n npuHunnel ctaHgapTusaunn B Poccuiickoil ®egepalnumn yctaHoBAeHbl PefepanbHbiM 3aKOHOM OT
27 pekabps 2002 1. Ne 184-®3 «O TEXHNUYECKOM peryinpoBaHmmn», a npasuia NpuUMeHeHns HalMoHa bHbIX CTaH-
naptoB Poccuiickon ®egepaumnm - TOCT P 1.0—2004 «CtaHgapTusauns B Poccuiickoii ®egepauun. OCHOBHbIE
NOJIOXEHNA»

CeejeHus o cTaHgapTe

1MNOATOTOB/IEH BcepoCcCUNCKUM Hay4YHO-UCCNenoBaTebCKUM MHCTUTYTOM OU3NKO-TEXHUYECKUX N pa-
ONOTEXHNYECKUX N3MepeHuii defepanbHOro areHTcTBa N0 TEXHUYECKOMY peryiMpoBaHuio 1 MeTPONOrMn Ha
OCHOBE COGCTBEHHOIO ayTEHTUYHOIO NepeBoa Ha PYCCKU A3blK MeXAyHapoA4HOro cTaHjapTa, pa3paboTaHHOro
M3K/TK 87 «YnbTpa3Byk», yka3aHHOro B NyHkTe 4

2 BHECEH YnpaBneHuem metponiornn ®enepasibHOro areHTCcTBa Mo TEXHUYECKOMY PerympoBaHunio un
MeTposiorum

3YTBEPX/EH VI BBEJEH BENCTBUE lMNpukasom ®efepasnbHOro areHTCTBa Mo TEXHNYECKOMY pery -
poBaHuio u meTposiorumn ot 15 gekabps 2009 r. No 1040-cT

4 HacToawWwmii cTaHaapT NAEHTUYEH MEXAYHAPOAHOMY cTaHaapTy MAK 61161:2006 «YnbTpassyk. 3mepe-
HMe MOLLHOCTU. MeToAbl ypaBHOBELLMBAHNA paanaLnoHHON Cubl 1 Tpeb6oBaHWA K UX BbINoHeHuo» (IEC 61161:2006
«Ultrasonics — Power measurement — Radiation force balances and performance requirements»).

HanmeHoBaHuWe HacTosLWero cTaHjapTa U3MeHeH0o OTHOCUTE/IbHO HAaMMEHOBaHNS Yka3aHHOro MexayHapos-
Horo cTaHfapTa 4ns npusegerHns B cootsetcTene ¢ FOCT P 1.5 — 2004 (nyHkT 3.5).

Mpun NnpyMeHeHnn HacToALWero ctaHaapTa pekoMeHAyeTCsa MCNOMb30BaTb BMECTO CCbINTIOYHbIX MEXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYOLME M HaLMOHa bHble CTaHAapTbl Poccuiickoil ®epepanun, cBefeHuUs 0 Ko-
TOPbIX NPUBEAEHbI B fOMOMHUTENILHOM NpuaoxeHun JA

5 BBEJIEH BIMEPBbIE

NHopMauus 06 N3MEHEHUSX K HACT 0SILEMY CTaHAap Ty Ny6MKyeTCsi B €XKerofHo U3LaBaeMoM VH-
hopmMaunoHHOM ykasaTe e «HaymoHanbHble CTaHAapThl», & TEKCT U3MEHEHUII M NONPaBOK— B eXemMecsu-
HO M3faBaeMblX MH(POPMALMOHHBIX yKa3aTenax «HaynoHabHble CTaHAapThi». B ciyyas nepecmoTpa (3ame-
Hbl) UM 0T MEHbl HACT OALWEero CTaHAapTa cooTBe TCTBYlLee yBefjoMeHne 6yeT ony6/MKOBaHO B eXe-
MECAYHO N3faBaeMoM UHOPMaLMOHHOM yKasaTene «HaunoHanbHble cTaHgapThi». CooTBeTCTBYOWas
MHhopMaLns, yBeLOMIEHNE U TeKCT bl pa3MeLLaln T Ccs Takke B MHPOPMaLMOHHON cucTeme 061ero nosb3o-
BaHWs — Ha opuunanbHoM caliTe defepanbHOro areHTCTBa Mo TEXHUYECKOMY PETY/IMPOBAHUIO U Me T PoJIo-
rmm B ceTuHTepHeT

© CtaHgapTuHgopm.2010

HacTosilwuii cTaHAapT He MOXeT 6blTb NOMIHOCTLIO UM YaCTUUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B kauecTBe ohuLMaNbLHOro n3gaHus 6e3 paspelleHus defepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NNPOBaHWIO U METPOIOTN
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HALULMWOHANBHBLMNW CTAHAAPT POCCUMNCKOWN SGEALEPALUMN

FocypapcTBoHHasa cuctema obecnevyeHns e4UHCTBA U3MEPEHWUTH

MOLWHOCTb YIbTPA3BYKA B XNAKOCTAX
OBWMWE TPEBOBAHUA K METOAVNKAM U3MEPEHUI B AUANA3OHE YACTOT OT 0,540 25 MIy,

State system for ensuring the uniformity of measurements.
Ultrasonic power in liquids. General requirements for measuring
methods in the frequency range 0.5 to 25 MHz

[ara BBegeHns — 2011 — 01— 01

1 O6nacTb NpMMeHeHUA

HacToawmwmii ctaHfapT pacnpocTpaHseTcs Ha MeTOAMKN U3MEPEHNS MOLLHOCTY YIbTPa3ByKa B XUAKOCTAX U
ycTaHaB/MBaeT:

MeTOo/A U3MepPeHUs MOJTHON MOLLHOCTN akyCTUYEeCKOro N3Ny4yeHus ynbTpa3BykoBbIMIU Npeobpa3oBarensmu,
OCHOBAaHHbI Ha ypaBHOBELIMBAHUN paSnaLOHHOr0 faB/ieHNsa 3ByKOBOM BO/HbI:

o6Lme NPUHLMNbLI NOCTPOEHNA CUCTEM YPaBHOBELLMBAHUSA, B KOTOPbIX NPENATCTBUE (MULLEHb) NperpaxaeT
n3mepsemMoe 3ByKOBOE roJsie;

orpaHu4yeHuns Ha ycnoBKUS NCNoNb30BaHNS MeToAa, CBA3aHHble ¢ ahdhekTamm kaBuTaLmm n pocta temnepa-
TYpbl cpeapbl;

KONIMYeCTBEHHbIe OrpaHnYeHmnsa NpUMeHeHNs MeToa, 06YC/I0B/IEHHbIE PACXOXAEHNEM Y/IbTPa3ByKOBOIO
nyuka.

B HacTofwWweM cTaHAapTe npueeAeHa nHdopmauns 06 UCTOYHUKAX HeonpedenNeHHOCTN pe3yNbTaToB n3me-
PEHNS MOLLHOCTMU.

CraHfapT pacnpocTpaHsaeTcs Ha:

M3MepeHna MoWHOCTN ynbTpa3syka Ao 1 BT B gnanasoHe yactoTt oT 0.5 g0 25 Ml'y ¢ ncnonb3oBaHnem
CUCTEMbl ypaBHOBELLVBAHWNS PajuaLnoHHO CUbl 3BYKOBOIA BOJIHbI;

M3MepeHusa MoLWHOCTM ynbTpassyka o 20 BT B guana3oHe yactoT ot 0.75 o 5 My ¢ ncnonb3osaHnem
CMUCTEMbl ypaBHOBELINBAHUA pagnaLNOHHOW CUbl 3BYKOBOM BOMHbI;

N3MepeHns MOHON MOLLHOCTU Y/IbTPa3ByKOBOrO N0JIA NpeobpasoBartesnieil, u3nyyarLmx kak MoXHo 6osee
KONNIMMUPOBaHHbIN Y1bTPa3BYKOBON Ny4OK;

NpUMeHeHne cucTem ypaBHOBELLVBaHNA paAnaunoHHOW CUbl C UCNONb30BaHNEM rpaBuTaL Uy NN Kakow-
160 o6paTHOW CBS3N.

MpumMmeuaHune — TepMuHbl, ONpeaenieHHble B pasaesnie 3 HaCTOSLEro CTaHAapTa, BblgefieHbl B TEKCTE
NOMTYXXUPHBLIM LWIPUGITOM.

2 HopmaTuBHbIE CCbIJIKU

B HacToslemM cTaHAapTe NCNO/b30BaHbl CCbIJIKM Ha cefylowe MmexayHapoaHble cTaHaapThl:

M3K 60050-801:1994 MexAayHapoAHbIN 3NeKTpOTEXHUYECKNI cnoBapb. MnaBa 801. AKycTuKa 1 3/1€KTPO-
akycTuka (IEC 60050-801:1994 International Electrotechnical Vocabulary. Chapter 801. Acoustics and electro-
acoustics)

M3K 60601-2-5:2009 V3genunsa meanumHckue anektpuyeckme. Yactb 2-5. HacTHble TpeboBaHusa 6e3onac-
HOCTV C y4eTOM OCHOBHbIX (PYyHKLMOHAIbHbIX XapakTepucTuk annapaTos A5 yAbTpa3BykoBoi Tepanum (IEC

M3paHve ouymansHoe
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60601 -2-5:2009 Medical electrical equipment— Part 2-5: Particular requirements for the basic safety and essential
performance ofultrasonic physiotherapy equipment)

M3K 60854:1986 MeToAbl MU3MEPEHUS XapaKTEPUCTUK Y/IbTPA3BYKOBOro 3XOUMMY/IbCHOrO AnarHocTmyec-
koro o6opyposaHus (IEC 60864 1986 Methods of measuring the performance of ultrasonic pulse-echo diagnostic
equipment)

M3K61157:2007 Mpubopbl MeAULMHCKNE YIbTPa3BYKOBbIe AnarHocTuyeckme. CTaHfapTHble npeacTase-
HUSA NapaMeTpOoB aKycTu4eckoro Bbixoga. Monpaska 1 (2008) (IEC 61157:2007 Standard means for the reporting
of the acoustic output of medical diagnostic ultrasonic equipment. Corrigendum 1)

M3K 61689:2007 YnbTpa3Byk. AnnapaTtsl 419 yNbTPa3ByKoBoi Tepanuu. Tpe6oeaHuns k napameTpam usny-
yaemoro noss u MetTogam Mx namepeHus B guanasoHe yactoT oT 0.5 go 5 MI'y (Ultrasonics — Physiotherapy
systems — Field specifications and methods of measurement in the frequency range 0.5 MHz to 5 MHz)

M3K 61846:1998 YnbTpassyk. JIMTOTPUNTOPLI. U3nyvaloLne MMNynbChbl aBfeHuns. XapakTepucTuku nonei
(Ultrasonics — Pressure pulse lithotripters — Characteristics of fields)

M3K 62127-1:2007 YnbTpasByk. FnapodoHbl. YacTb 1. I3mepeHune nonncaHve napamMeTpoB MeauLNHCKUX
ynbTpasByKoBbIx noneli o 40 My, Monpaska 1(2008) (IEC 62127-1:2007 Ultrasonics — Hydrophones — Part 1:
Measurement and characterization of medical ultrasonic fields up to 40 MHz. Corrigendum 1)

M3K 62127-2:2007 YnbTpa3syk. r'ngpodoHbl. HacTb 2. KannbpoBka g5 n3MepeHus napamMmeTpoB yAbTpa-
3BYKOBbIX Noneli 40 40 Mru. Monpaska 1(2008) (IEC 62127-2:2007 Ultrasonics — Hydrophones— Part 2: Calibration
for ultrasonic fields up to 40 MHz. Corrigendum 1)

M3K 62127-3:2007 YnbTpasByk. FmapocthoHbl. YacTb 3. CBOWCTBA IMAPOCOHOB A4/151 UBMEPEHUSA NapameT-
poB yNbTpa3ByKkoBbIX nonei o 40 MIy (IEC 62127-3:2007 Ultrasonics — Hydrophones — Part 3: Properties of
hydrophones for ultrasonic fields up to 40 MHz)

3 TepMuHbIl, onpeaeneHnss 1 0603HaYeHus

B HacToseM cTaHjapTe NPUMeHeHb! cefyloL e TEPMUHbI C COOTBETCTBYIOW UMY ONpeaeneHnsMu:

3.1 akycTuueckoe TeyeHne: O6beMHOe NepemMelleHne XAKOCTU Noj feAiCTBUEM 3BYKOBOTO MOJIA.

3.2 cBoboaHOe none: 3BykoBOE Nosie B rOMOT€HHOI M30TPONHON cpefe, BAUSIHUEM TpaHuL, KOTOPOI Ha
3BYKOBbI€ BOJIHbI MOXHO NpeHebpeyb (M3MeHEHO No cpaBHeHUt0 ¢ M3K 60050-801).

3.3 BbIXOAHAA MOLWHOCTL P. BT: YcpegHeHHas BO BPEMEHM Y/IbTPa3ByKoBas MOLWHOCTb U3/TyYEHUSA Y lb-
TPa3BYyKOBOro Nnpeo6pasoBaresis B yC/I0BUSAX CBOOOAHOrO N0JA U B KAKO-TO ONpefeneHHol cpefe, xenartesnbHo
B BOAeE.

3.4 pagnaynoHHas cuna (akyctuueckasa pagumaumoHHas cuna) F, H: YcpegHeHHas BO BpeMeHU cuna,
NpUAOXeHHas K TeNy Npu BO3AeliCTBUUN Ha HEro 3ByKOBOTO NOJISA, 3& UCK/IOYEHVEM COCTaBALWNX, CBA3AHHBIX C
aKyCTUYECKUMU TeyeHnAaMU; an B 6osee obLem CMbIC/ie yCpeiHEHHAA BO BpeMeHu cuna (3a UCKIYeHnem
COCTaBNALLNX, CBA3AHHbIX C aKyCTUYECKMMMN TeYeHUsIMU) B 3BYKOBOM N0Jie, NposBAsAioLLascsa Ha rpaHmue pas-
fena iByx cpej ¢ pas/iMyHbIMU akyCTUYECKUMU CBONCTBAMMU.

3.5 pagnaunoHHoe gaBneHne (aKkycTuyeckoe pagnaynoHHoe gasneHune), Ma: PagnaunonHas cuna,
BO3/eliCTBYOLAA HA eAMHNYHYIO NaoLab.

MpumeyaHune — ITOT TEPMUH LUMPOKO UCMONb3YeTCs B iMTepaTtype. OfHaKo, CTPOro roBopsi, pagnauyoHHas
cua Ha efvHULY NIoWAaan SBSETC TEH30PHON BEIMUMHON [4] U C TOUKM 3PEHUS CTPOro Hay4HOW TEPMUHOMOTUK ee
CneaoBao 6bl OTHOCUTL K TEH30PY aKyCTUYECKUX PAAUALIMOHHBIX HANPsHKEHMIA. B HAacTosLWeM cTaHaapTe npeanoyTeHme
06bI4HO OTAAETCS MHTErPasIbHOMY 3HAYEHUIO «aKyCTUYECKOW paanauyoHHON cusibl». OfHAKO NPy BCSIKOM YNoTpe6ieHnm
B TEKCTE HACTOSALLEro CTaHgapTa TepMuHa «akyCTUYECKoe paaualuvoHHOe AaBfieHne» Mofg HAM creayeT MnoHuMmarThb
oTpuLAaTeNIbHOe 3HAYEHUE PAAMALMOHHOTO HAMPSHKEHWSI B HANPaB/IEHUU OCK MNydKa.

3.6 MULWEeHb: YCTPOICTBO, cCneymnanbHo pa3paboTaHHoe ANS TOro, YTo6bl NperpaxaaTh CyLeCcTBEHHYI0 YacTb
yNbTPa3BYKOBOTO MOJISA U pearnpoBaTh HA paguaLnoHHY CUny.

3.7ynbTpa3ByKoBOii NnpeobpasoBaTtesb: YCTPOICTBO, CNTOCO6HOE NPeobpa3oBbiBaTh 3/1EKTPUYECKYIO IHEP-
TMI0 B MEXaHMYeCKyH 8 yNbTpa3ByKOBOM AMana3oHe 4acToT U/um 06paTHO: MeXaHNYeCcKyo SHEPTUO B 31EKTPU-
Yyeckylo.

3.8 pagunaynoHHas npoBoAMMOCTb G. C: OTHOLWEHNE aKyCTMYeCKOW BbIXO4HOW MOLWHOCTY K KBagpary
athbhekTUBHOrO (CpegHeKBaAPaTUUYHOIO) 3N1EKTPUYECKOTO HAaMPSAXEeHMA Ha BXoAe npeobpasoBaTens. ATy BeNn4un-
HY MCNONb3YIOT ANSA oONpeAesieHns napaMeTpoB 3/1eKTPoaKyCTUYeCcKoro npeobpasoBaHus ynbTPa3ByKOBbIX Npe-
obpasoBaTteneii.

2
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4 Cnncok obo3HayeHu

a — pajuycynbTpa3ByKkoBOro npeobpasosarens

C — CKOpOCTb 3ByKa (06bI4HO B BOJE)

d — dhoKycHOe paccTosiH1e hoKycupyoLwero yibTpa3BykoBoro npeobpasosartens

F — paguauyunoHHas cvna, AeiicTByloWan Ha MULLIeHb B HanpaBAeHNW NageHns yNbTPa3ByKOBOW BOJHbI

L, — yckopeHue cBo604HOro naseHus

G — paAvauMoHHaa NnpoBOANMOCTb

K — BOJIHOBOeE 4unco (2nfXx)

P — BbIXx0OAHas MOWHOCTb YNbTPa3BYKOBOro Nnpeobpa3oBarens

S — HOpPMUPOBAHHOE PacCTOsIHUE OT y/IbTPa3BYKOBOTo npeo6pasoBatens (s =T Xla)

Z — paccTofHNe MexXy MULIEeHbIO NYNbTPa3ByKOBbIM Npeobpasosartesiem

X — aMNANTYAHbI KO3 DULMEHT 3aTyxaHNa NAOCKUX BOSTH B cpefe (06bIYHO B BoAE)

y — dhoKanbHbI yron (yron packpbiTusa) hoKycupytoLlLero ynbTpa3BykoBoro npeobpasosartens (arcsin aid)

0 — yron Mexay HanpaBfieHneM nafeHuns yabTPa3ByKOBOW BOTHbI U HOPMa/bio K OTpaxalLieid moBepXHOCTH
MULLEHN

'K — AnnHa ynbTpa3ByKOBOU BOJHbI

p — MJIOTHOCTb Cpefbl pacrnpocTpaHeHuns (06bIYHO BOAbI)

MpumeuyaHue — TMlog HanpasneHnem najaroLleli BonHbl B onpegenenusx gns F n 0 nogpasymeBaeTcs B
60/1ee 06LLeM CMbIC/IE OCb 3BYKOBOTO MOJIS.

5 Tpeb6oBaHUS K cUCTEMAM YypaBHOBELMBAHUSA pagualyoHHOl chunbl

5.1 O6wWwme NONOXeEHNS

CrcTemMa ypaBHOBELWUBAHUSA PaANALUOHHOW CUMbI JO/MKHA COCTOATb U3 MULLEHW, CBSA3aHHOM C Becamu.
YnbTpa3ByKoBOI Ny4oK J0/MKEH 6bITb HANPaB/EH BEPTUKANIbHO CBEPXY UM CHU3Y WM TOPU3OHTANIbHO Ha MW-
WeHb. U ero BO34eliCTBYIOLLYIO HA MULIEHb paguaLnoHHY cUy cnesyet U3BMepUThb C MOMOLLbIO BECOB. Y /ib-
Tpa3BYKOBYI MOLLHOCTb C/ieyeT onpeAensiTh N0 pa3HULe MexXay 3Ha4eHUSIMU CUSIbI, C KOTOPOI MULLOHb BO3-
[leficTBYeT Ha BECbI, PN NPUTOXEHUN K HEI YIbTPA3BYKOBOTO U3/TyYEHUS 1 MPY €70 0TCYTCTBUW, B COOTBETCTBUM
C BbIpaXXEHWSAMU, NPUBEAEHHbIMU B MPUMIOXEHUN B. KanmbpoBKy CUCTEMbI MOXHO BbINOAIHUTL NOCPEACTBOM npe-
LIM3NOHHBIX FPY3UKOB M3BECTHOM Macchl.

MpumeyaHne — BO3MOXHbIE TUMblI KOHCTPYKLMN CUCTEMbI YPaBHOBELLMBAHUSA NPeACcTaBneHbl Ha PUCYHKax
F.1—F.7 npunoxeHusi F. Kaxxaaa KOHCTPYKUMSA MMEET CBOM OCOBGEHHOCTW, pacCMOTPEHHbIE B NpunoxeHun F.

5.2 Tunbl MuweHemh

5.2.1 O6wmre NonoxeHus

AKyCTUYecKne CBOWCTBA MULLEHW 0J/DKHbI 6bITb XOPOLLIO U3BECTHbI, 0COGEHHO Te N3 HUX. KOTOPbIE UMET
HenocpeacTBEHHOE OTHOLLIEHME K 3aBUCUMOCTU M3MEPSIEMOI YNbTPa3ByKOBOW MOLLHOCTM OT pagnaLMoHHOW CUnbl
(cMm. Takxe npunoxeHue A. A.5.2).

Ecnv muweHb BoiGpaHa TakuM 06pa3om, 4TO OHa J0CTATOYHO XOPOLWO COOTBETCTBYET O4HOMY U3 BYX
KpanHux ycnoBuii, T.e. ABNAETCA NO/IHOCTbIO MOrAowWaKLen nam NONHOCTLIO OTpaxalwLeid, To 418 pacyeTos
cnepyeT BOCNO/1b30BaTbCA COOTBETCTBYOLWMUMUN BbIPXKEHUAMU, AHHBIMW B NPUIOXEHUN B. B 3aBUCUMOCTH OT
CTPYKTYpbl yNbTPa3BYKOBOTO NOJS ¥ NpW CO6I0AEHUN CriefyoLmnx TpeboBaHmii:

5.2.2 Ana nornowatwweid MUWeHN

Mornowatwas muweHb (cM. pucyHok 1 n npunoxeHue F, pucyHkn F.la. F.3. F.4. F.5a n F.7) gomxHa
UMeTb!

- aMnANTYAHbIA KOIPULMEHT OTpaxeHUs MeHblue 3,5 %;

- KO3 PULUMEHT NOTNOLWEeHNS aKyCTUYecKol aHeprum He meHee 99 % (cM. Takxe npunoxenne A. A.5.2.2).

5.2.3 lns oTpaxarwllein MUWeHN

OTpaxatwlLlaa MuweHb (CM. npunoxeHue F, pucyHku F.1b, F.2. F.5b n F.6) fo/mkHa uMeTb aMNANTYAHbIA
K03thhuymeHT oTpaxeHuns, npesbiwarLmnii 99 %.

[na nsmepennii MowHOCTK Npeo6pa3oBaTeneil, A5 koTopbix fla < 30. pekoMeHAyeTCs UCMO/b30BaTb KO-
HUYECKyo OTpaxatoLly MuUeHb. [lna namepeHunii MOWHOCTM NpeobpasoBaTeneil, Ana KOTOpPbIX Ka < 17.4 n
yNbTPa3ByKOBOI NY4YOK 6yAeT CyL,eCTBEHHO pacxo4sawWwmmMcs, NCNONb30BaHNe BbIMYKI0/ KOHNYECKOW MULLIEHN C
nonyyrsiom KoHyca 45° He gonyckaeTcs (CM. Takke npunoxeHune A. A.5.3).
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MpuMeyaHue — 3HaYeHNE a B CTPOTOM CMbIC/IE 3aBUCUT OT Pas/IMyHbIX YCI0BUA. 4N peanbHbIX npeobpaso-
BaTesneil a ABnseTcs a(hhEKTUBHLIM PAAUYCOM, ONpPeaessieMbiM Mo CTPYKType Co34aBaemMoro umm nons. OfHako npu
pacueTe MCMosb3yeTcss MOAE/b KPYr/loro NMopLIHEBOr0 Npeo6pasoBaTesisi, rAe a SBASeTCsl [eOMETPUYECKUM Paauycom
NOPLUHS.

BbINyk/yl0 KOHMYECKYI0 MULIEHb C NOYYIrI0M KOHyca 45° He pekoMeHAyeTCs Takke NPUMEeHATb U npu
N3mMepeHnn MOLHOCTK DOKyCMpYyloLWw X npeobpasosaTeneil, 4na kotopbix d < 32a. Ecnu reometpuyeckoe gpo-
KycHoe paccTosiHue d HeM3BeCTHO, TO BbIMYK/Y0 KOHUYECKYI0 MULLEHb C NOMYYr/I0M KOHyca 45° He pekoMeHAY-
eTca NPUMEeHsTb B TeX C/lyyasnx, Korja paccTosiHue r, oT npeo6bpasoBaTesis A0 TOYKM C MaKCHMasbHbIM 3HAYeHU-
eM gaBsieHuns coctasnsaeT r, < 1/[(1/32a) + (X/a2)].

NMprumeyaHune — TV ycrioBus (hakTUHECKU OrpaHNYMBAOT NPUMEHEHUE BbIMYK/bIX KOHUYECKUX MULLEHEN
N3MEepPEeHVAMUN MOLLHOCTN HethOKYCUPYIOLLIMX Un cnabo hokycunpytoLmx npeobpasoBaTeneli, YTo 1 OTPaXeHo B pasaene
«O61acTb NPUMEHEHMs» HACTOALLEro cTaHgapTa. Eciv Bce xe Takve MULIEHU UCNOMb3YHT 4151 N3MEPEHUSt MOLLHOCTU
CUBHO (hOKYCUPYHOLLMX NpeobpasoBatesnieli U NPUMEHSIT Npu 3TOM BbipaxeHue B.5 npunoxeHus B. To Heo6xoanmo
NpYHUMaTL B pacyeT JOMNOSHUTE IbHbIe MOrPEeLUHOCTM, He yKa3aHHble B pasjenie 7 HaCTOSILLEro cTaHaapTa.

CwM. Takxe A.5.2.3 npunoxeHua A n pasgen B.6 npunoxenus B.

5.3 inameTp MULEHN

[vameTp MULLIEHN AOMKEH OblTb 4OCTATOYHO 6GOMbLINM, YTOOLI NEepPeKpbITh BCIO 3HAYMMYIO YacTb NONS, U
[oNXeH 6bIThb, NO KpaiiHel mepe, B 1,5 pa3a 60nblue COOTBETCTBYIOLW Er0 pasmepa (Hanpumep, gnameTtpa) ynbT-
pa3ByKOBOro npeobpasoBaTens.

PekomeHgaLmsa, fo/KHA UAW He [0/DKHA MUWEeHb nMeTb AuameTp B 1.5 pasa 6onblie, Yem gnameTtp
npeobpasosartens, 06ycnoBneHa AnamMeTpoM nyyka nofisi B MECTE PACMNO/IOKEHUA MULLeHU. Pasmepbl nyyka
[,0/KHbI 6bITb M3BECTHBI U3 U3MEPEHWIA /TN OLleHEHbl TEOPETUYECKM, KaK 3TO MOKa3aHo Ha MpUMepe B MPUIOXEHUN
A. A5.3.

5.4 Becbl/cuctema nsmepeHus cunbl

CucTema ypaBHOBeLLUMBaHWA pagnaLnoHHO CUbl MOXeT 6bITb rpaBUTaLMOHHOTO TUMA, U 3TO Npejnona-
raeT BepTUKas/ibHYI0 OpUeHTaL Mo Myyka. B kayecTBe anbTepHaTMBbI MOXHO NPYMEHATb KOHCTPYKLUIO C 06paTHO
CW0BOWA CBA3bIO, MO3BONAKOLYI0 UCMO/b30BATh FTOPU3OHTABbHYIO OpUeHTayuto nyyka. Ecnum yctpoiicteo gns
M3MepeHns ypaBHOBELLVBAIOLW e CUbl rpagynpyeTcs NOCPeACcTBOM e AUHNL, MacChl, TO €70 U3roTOBUTENEM WK
nonb3oBaTtesieM A0/MKHO 6bITb NPeAyCMOTPEHO NpaBuibHOe NpeobpasoBaHne MnokasaHWs BeCOB B 3HaYeHue
CUbI.

NMprumeyaHune — BepTukasibHasi opueHTaumMa nyyka obecneuynBaeT METPOSIOrMYECKYO NPOCNEXMBAEMOCTb
pe3ynbTaToB U3MEPEHUIA 10 HaLMOHa/IbHbIX 3TA/I0HOB Macchl (Y4epes KanmbpoBaHHble rvpbku). B ycTaHOBKax C ropu3oH-
TasIbHO OpueHTauueli nyyka NPUMEHSIIOT  Kak oTpaxkatowwme [5]. (6). Tak 1 norowatLwme Muenn [7J. Ux kannbposky
MOXHO MPOBOANTL COOTBETCTBYIOLMM NOACOEAVHEHNEM K KOPOMBIC/TY BECOB W/ MOCPECTBOM UCTOYHMKA U3/TyHeHUs C
13BECTHO aKyCTUYeCKOl MOLLIHOCTbIO.

Mcnonb3yemble BECbI JO/KHbI UMETb OCTATOUHYI0 paspeLlatoLlyto Cnoco6HOCTb A1 U3SMEPEHUs MOLLHO-
CTu ynbTpa3Byka (cM. npunoxexHune A, A.5.4).

5.5 Cocyg nsmepuTenbHOro yctponcrea

Mpu npuMeHeHUn oTpaxatoLweil MULLeHW CTeHKN cocya 0/KHbI UMEeTb Takoe norsoljatollee nokpbitue,
4TOGbI ONONTHUTENbHBIN BKNaA OTPAXEHWU OT HUX He npeBbiwan 1 % cyMMapHOi n3mepsieMoii MOLWHOCTH (CM.
npunoxexue A. A.5.5).

5.6 Cuctema nogBeCKU MULLEHN

Mpwn cTaTtnyeckom ypasBHOBELUVBAHUMN 3/1IEMEHTbI NOABECKA MULLEHK, NepefanoLle pagnaLnoHHYy cuny
yepes NOBEPXHOCTb pasfienia BoAbl U BO3AyXa, AO/MKHbI 6biTb CIPOEKTUPOBAHbI TaK. YTO6bI CBECTU 3D EKTbI
NMOBEPXHOCTHOTO HATAXEHUSA K 3HAYEHNI0, MeHbLeMy 1 % cymmapHOoi uaMepsemMoil MOLHOCTH.

5.7 Cuctema No3nMUMOHNUPOBaAHNA Npeobpa3oBaTens

KoHCTpyKLMs fepxaTens n cucteMbl nepemMelleHnii ynbTpasByKoBOro npeobpasosartens Ao/xHa obec-
neynsaTb CTAbUNLHOCTb U BOCMPOU3BOAUMOCTb €70 PACMONOXKEHNA OTHOCUTE/TILHO MULLEHU C TaKO! TOYHOCTBIO,
4YTO6bl OTHOCUTE/IbHbIE U3MEHEHWSA N3MEePSEMOi MOLHOCTY He npeBbiwann 1 %.

5.8 MneHku, 3awmwatrume oT akyCTUHeCcknx TeHeHuni

Ecnu gns 3awutbl oT BAUSAHUA aKyCTUYECKUX TEHEHUIA NPUMEHSAIOT cneLumnanbHyo NaeHKy, To ee cnegyeT
ycTaHaB/IMBaTb BO3MOXHO 6/1MXe K MULLEHW, HO He Napas/ie/ibHO MOBEPXHOCTN y/1bTPa3BYKOBOro npeobpaso-
Batens (8). KoatphuuneHT ee nponyckaHnsa fomKeH 6biTb NpegBapuTesibHO U3MEPEH, 1 ec/n NPUMeHeHne nieH-
KM 3aHMXaeT 3HaueHne nsMepsemoin MolwHocTy 6onee yem Ha 1 %. TO B pe3ynbTaTbl U3MEPEHWUI CrieyeT BBO-
AVTb COOTBETCTBYIOLLYIO nonpasky (CM. npunoxexHue A. A.5.8).
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MpunmMmeyaHune — Ha npaktuke okasblBaeTCA 4OCTATOUYHbIM HAK/TOHUTL MNIEHKY Ha yron 5" — 10® 0THOCUTENBHO
NoBEepXHOCTN npeobpasoBatens.

5.9 AKYCTUYECKNI KOHTAKT c npeo6pasoBaTeniem

AKYCTMYECKNIA KOHTaKT yNbTPa3BYKOBOro Nnpeo6pasoBaTensi C U3MepuUTeibHbIM YCTPOWCTBOM AO/IKEH
6bITb TAKUM, YTOObI €r0 BANSIHWE HA U3MEPSEMYI0 MOLWHOCTb 6bl/10 MeHble 1 %. nHaye cnegyeT BBOAUTL NO-
npasky (cM. npunoxeHue A, A.5.9).

5.10 Kanubposka

Cuctemy ypaBHOBeLIMBaHMA paanaLMoHHOM CUNbl cnefyeT KanmbpoBaTth C UCMOMb30BAHUEM MasbIX rpy-
3MKOB M3BECTHOI Macchl. MoxeT 6bITb Takke pekoMmeHAoBaHa kannbpoBka NOCPeACcCTBOM YN1bTPa3ByKOBOTO npe-
o6pa3oBaTena C N3BECTHOW BbIXOAHON MOLHOCTbIO. B 3aTOM cnyyae kannbpoBka 40/KHA NPOBOAUTLCSA OAUH
pas B ABarofa unau yaue, ecnv ecTb N0A03PEHUSA, YTO YYBCTBUTENIbLHOCTb CUCTEMbI K Y/IbTPa3BYKOBO MOLLLHOC-
TV U3MEHWNNach.

6 Tpeb6oBaHUA K yCNOBUAM N3MEPEHNII

6.1 NMonepeyHoe pacnosioXeHne MUWeHn

PacnonoxeHve MULWIEHN B NOMEPEYHOI NAOCKOCTU OTHOCUTENIbHO OCU Myyka He AO/HKHO MEHATLCS BO
BpeMms nsMepeHuii. BocnponsBoAnMMOCTb 3TOT0 NONOXEHNS [0/KHA OblTb TakoM, YUTO6bI OTHOCUTE/bHbIE U3MEHEe-
HUS N3MepsAemMoli MOLWHOCTM He npeBbiwann 1% (cm. npunoxeHue A. A.6.1).

6.2 AucTaHuna oT npeobpasoBaTesia 4O MULIEHMU

PaccTosiHme mexay NoOBepXHOCTbIO y/1IbTPa3BYKOBOT0O NpeobpasoBaten U MULEHbLIO N NAEHKOW (ecnun
OHa 1CNob3yeTcs) U MULLEHbIO AO/MKHO ObITb M3BECTHO Y BOCNPOU3BOAMMO C Takol TOYHOCTbIO, YTOObI BO3MOX-
Hble U3MEHEHNS B U3MEPSAEMOI MOLLHOCTM He npeBbiwanu 1% (cm. npunoxeHne A. A.6.2).

6.3 Bopga

B cuctemax ypaBHOBeLLMBAHUA pajnaLnOHHON CUbl 4N M3MepeHuii crefyeT UCNONb30BaTh BOAY.

Mpw n3mepeHnn sHayeHnii BbIXOAHOW MOLHOCTK, NpeBbiwanwmnx 1 BT. cnegyet NPUMEHATL TONbKO fe-
rasupoBaHHy0 BOfY.

[erasaunto BoOAbl NPON3BOAAT CTPOro onpejeieHHbIM cCNoco60M B COOTBETCTBMM € NpuioxeHnem D. Konu-
4ecTBO PacTBOPEHHOrO B AerasvpoBaHHOW BoAe Kucnopoda AO/MKHO 6blTb MeHble 4 Mr/n B TeyeHue BCero
npouecca U3MepeHuii (M. npunoxexHue A. A.6.3).

6.4 KoHTakT ¢ BOAOM

Mepepn Havyanom n3MepeHuii cneayeT yA0CTOBEPUTLCS, YTO C NOBEPXHOCTEN aKTUBHbIX 3/IEMEHTOB yaane-
Hbl BCE Ny3blpbK1 BO3Ayxa. [10 OKOHYaHWUU N3MEPEHUIA cefyeT BHOBb OCMOTPETb 3TV NOBEPXHOCTU. ECAn Ha Hux
6yfyT 06HapyXeHbl Ny3bipbk1 BO34yXa, TO U3MEpeHns cnegyeTt Npu3HaTb HEBEPHbIMU Y NOBTOPUTL UX BHOBb
(cm. npunoxeHune A. A.6.4).

6.5 OKpyxatuwune ycnosus

[na n3mepeHuin B MMAANBATTMOM U MUKPOBATTOM JMana3oHax n3MepuTesibHoe yCTPOUCTBO JO/TKHO BbiTb
YKOMMNIEKTOBAHO Tenaousonsauneit, nn6o namepeHus, Bkawyas c6op faHHbIX, NPOBOAAT Taknm 06pa3om, 4Tobb!
TennoBol gpelid n gpyrne nomexm BO BpeMs uamepeHuii He go6asnsann 6onee 1% norpewHoOcTn K obuien
1N3MepseMoil MOLLHOCTH.

MN3meputenbHoe ycTpOiCTBO J0/KHO 6biTh 3alMLLLEHO OT BUGpaL il 1 BO3AYLLIHbIX NOTOKOB (CM. MpUaoXe-
Hue A. A.6.5).

6.6 Tennosoi apeiid

Mpu paboTe c nornowatoLweil MU EHbIO ANA OLEeHKN BAUAHUSA TennoBbiX 3PEKTOB M3-3a NOr/I0LWEeHNs
3BYKOBOW 3Heprum (pacwmnpeHne n usMeHeHue nnasyvyectn) He06xXoAMMO 3anucbiBaTb 3HAYEHNE U3MEPEHHOTO
curHana nepeg n nocne BKAOYEHUSA W BbIK/TIOYEHNS BO3OYXAEHUA YNbTPa3BYKOBOro npeobpasosaTtens (CM.
npunoxexHune A. A.6.6).

7 HeonpeaeneHHoOCTb pe3ynbTaToB U3MepeHuii

7.1 OO6wWwune nonoxeHuns

PacueT cymmapHoil HeonpeaeneHHOCTN pe3yNbTaToB N3MepPeHWit NN OLLeHKY TOYHOCTU NPOBOAAT OTAE b-
HO N8 KaXo0li N3 MCNONb3yeMblX CUCTEM. Huxe npuBefeHbl UCTOYHUKN HeonpeaeneHHocTn. Heonpeaenex-
HOCTb pe3y/ibTaToB U3MepeHuii cnefyeT oLeHnBaTh B COOTBETCTBUM C (9).
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7.2 Cuctema ypaBHOBELWNBAHNA C NOABECKOU MULLEHN

CucTemMy ypaBHOBELUMBaHNA NPOBEPSAIOT UM KANNBPYIOT C NOMOLLbI0 MafleHbKUX FPY3UKOB N3BECTHOW Mac-
Cbl. BTOI KOHUrypaLum Bceli CUCTEMbI, B KOTOPOI NPOBOAAT U3MEPEHMEe paAnaLMoHHOl CUbl, BKIOYAA Nog-
BELLEeHHYI0 B BOAE MULLEHb.

OTy onepauuio NOBTOPAKT HECKO/IbKO pas C KaxAblM rpy3MKom ANA NOSYyYEHUS OLEHKU CnydYanHoro pas-
6poca pe3synbTaTtos. HeonpeesieHHOCTb OLEHKN KanIM6pOBOYHOIO KO3 hULMeHTa BECOB NONYyHaOT U3 pe3ynbTa-
TOB 3TOW KaNMGPOBKM 1 M3 MOrPELLIHOCTM MacChl UCMO/b3YEeMbIX FPY3NKOB.

Pe3ynbTaTbl NPOBEPOK peKOMeHAYeTCs perncTpuposaTth C TON Lenbio, HTo6bl UMEeTb BO3MOXHOCTb cAe-
naTtb 3akK/loyeHne o 4O/ITOBPEMEHHOW CTabUNbHOCTY KaIMBbPOBOYHOTO KO3 ML MeHTa BECOB (CM. TaKxe npuo-
XeHune A. A.7.1).

7.3/InHeHOCTb CUCTEMbI YpaBHOBELWNBAHUA

JINHENHOCTb CUCTEMbI YpaBHOBELINBAHWSA NPOBEPSAIOT HE pexe YeM Yepes Kaxjble Ba Mecaua no cneay-
owei npoyeaype.

MpoBOAAT M3MepeHns No 7.2. N0 MeHbLUER Mepe, C TpeMS rpy3nmkaMun pasIMuyHoOi Macchbl B UHTEpecyoLwemM
Avana3oHe ypaBHOBeLWNBaHWA. [okazaHna BeCOB Kak PyHKLUA Macchl rpy3MKoB MOTYT BbITb NpeAcTaBeHbl rpa-
hyeckn. Kak3To NoKasaHo Ha pucyHke 2. B ngeane Touku Ha 3TOM rpadumke fOMKHbI IeXaTb Ha NPSIMON IMHKK,
HauuHawLeics B Hayase CMCTeMbl KOOPAUHAT. ECNM MMEeKTCS OTKIOHEHWS OT 3TOW JIMHWMW, TO MO HUM BbIYNCAS-
10T BKNag 3TOW AONONHUTENBbHON NOrpeLHOCTY.

Tak Kak c rpy3nkamu maccoii meHee 10 Mr o6palatbCs CNOXHO, TO B 3TOM C/ly4Yae TMHENHOCTb CUCTEMbI
ypaBHOBELINBAHWSA NPOBEPSAIOT C MOMOLLbIO Y/IbTPA3BYKOBOT0O Npeobpa3oBaTesisi C U3BECTHLIMU XapakTepuc-
TMKaMu. BO36YXxas ero HanpshkeHnem pasanyHoi aMnanTy bl U co3gasas pajnalnoHHble BO3AeCTBNA pa3nny-
HOW BeNnYUHbI. B 3TOM cnyvae BXOAHON BENMUYMHON Ha abcumncce pucyHka 2 6yaeT BbIXxogHasa ynbTpa3BykoBas
MOLLHOCTb NpeobpasoBaTens, u cnefyet yunTbiBaTb HEONpPefeNeHHOCTb ee YCTaHOBKN.

KoHeuHoe 3HauyeHve pa3peLuatoLleil CnocobHOCTM BECOB TOXE ABSETCA UCTOYHUKOM HeonpeAeeHHoCTH,
KOTOpPbI HEO6X0ANMO NPUHMMAaTL B pacyeT Npu oLeHke obLLeil HeonpeaeNeHHOCTN pe3ybTaToB U3MepeHUs.

7.4 3KcTpanonauna K MOMEHTY BKIIOYEHUA yNbTpa3ByKoOBOro npeobpasosartens

[ns nonyyeHns 3HaYeHWa pagnaLoHHOW CUbl NPY UCNOb30BaHUM 3/1€KTPOHHbLIX BECOB BbIXOHOW CuUr-
Ha/l ypaBHOBeLLVBaHUA 0ObIYHO 3anNUCbiBAOT B BUAE (DYHKLUMN OT BPEMEHMW W 3KCTPANONNPYIOT Ha3ad K MOMEHTY
BK/IIOYEHUA YNbTPa3BYKOBOro NpeobpasoBaTensd. 3ta aKCTPanonauma CoaepX uT HeonpeaeneHHoCTb, 3aBncs-
Lyto, rnaBHbIM 06pa3oM, OT BE/IMUYNHbI PACCENBAHUA BbIXOAHbIX CUTHAN0OB BECOB (T.e. OT OTHOLWEHNA curHan/
wym). HeonpegeneHHoCTb pe3ysibTaTa 3KCTpanonaumm MoxeT 6bITb OLLleHeHa NocpeCcTBOM CTaHAapPTHbIX MaTe-
MaTnyeckux npoueayp no asiropuTMy perpeccum.

7.5 HecoBeplweHCTBO MULLEHMN

BnuaHne HecoBepLlleHCTBA MULLEHWN MOXET 6bITb OLLEHEHO C MOMOLL b N/TOCKOBOJ/THOBOTO NPUGANXKEHUA B
COOTBETCTBUM C NpunoxeHnem A. A.7.5.

7.6 TeomeTpus oTpaxarwLwein MuLeHN

OUEHKY BNUAHWUA TeOMeTpUmn oTpaxaroLwein MULLEeHN YUNTbIBAIOT MPU pacyeTe CyMMapHoOi HeonpeeneHHo-
CTV U3MEpPEHMWIA, BbINMOIHAEMbIX CUCTEMOI (CM. npunoxeHue A. A.7.6).

7.7 BOKOBble NOTNOTUTENN ANA U3MEPEHUI C OTpaxawweh MU EeHbIO

OueHKY BNMSHUA HecoBepLUeHCTBa GOKOBbIX NOrA0TUTENel B yCTPONCTBAX, NOKa3aHHbIX Ha pucyHkax Flb,
F.2. F.5b n F.6. yuntbiBaloT Npy pacyeTe CymMMapHoli HeonpeaeneHHOCTN U3MePEHUA, BbIMOSTHAEMbIX CUCTEMOW
(cm. npunoxeHune A. A.7.6).

7.8 CmeleHe MULIEHN

OUEHKY BNUAHNA CMELLEeHNA MULLEHN OTHOCUTENIbHO OCU MyYKa YY4MUTbIBAKOT NPU pacyeTe CyMMapHOi Heo-
npefeneHHoCT HaMepeHWii, BbIMOTHAEMbIX CUCTEMOI (CM. npuioxeHue A. A.7.8).

7.9 HeTOo4YHOCTb YCTAHOBKM Npeobpa3oBaTens

OueHKY BNUAHNA HETOYHOCTM YCTaHOBKM Npeobpa3oBartens yuuTbiBaloT Npy pacyeTe cyMMapHoii Heonpe-
0EeNeHHOCTUN N3MEPEHUIA, BbINOIHAEMbIX CUCTEMOl (CM. npunoxeHue A. A.7.9).

7.10 Temnepatypa BOAbl

OLeHKy NOrpeLuHoOCcTU, CBSA3aHHOM C U3MEHeHNeM TemnepaTtypbl BOAbl, YYNTbIBAIOT NPy pacyeTe CyMMapHOii
HeonpeaeneHHOCTN U3MEPEHNIA, BbINOTHAEMbIX CUCTEMOl (CM. npunoxeHune A. A.7.10).

7.11 3aTyxaHue ynbTpa3ByKa U akyCTUyeckmne TeyeHuns

OueHKy BIMAHMSA 3aTyXxaHna yNbTPa3ByKOBOr0O U3/TyHEHNS N aKyCTUYECKNX TeUEeHNIi yUnTbIBalOT NpU pacye-
Te CyMMapHOoUli HeonpeAeneHHOCTU U3MePEHUIA, BbINOMHSAEMbIX CUCTEMO (CM. npunoxeHue A. A.7.11).

6



FOCT P M3K 61161— 2009

7.12 XapaKTepuUCTUKN NNEHOK

Mpy NPpUMEHEHUN NNEHKN, HaxofALlelics B akyCTUYEeCKOM KOHTakTe ¢ npeobpasoBartesieM, Wan NAeHKH,
3KpaHMpPYHOLLEN OT aKyCTUYECKUX TEYEHWIA, U3MEPSAIOT MU OLLeHUBAT NOTEPU aKyCTUYECKOro curHana npu npo-
XOXAEHWUN ero yepes NaeHky, a 3ateM yunuTbiBalOT UX NPU UHTEpNpeTauum pesynbLTaToB namepexuii. Heo6xoanumo
OLEHNTb KaXAblii U3 NCTOYHUKOB HEONMpPEeAEeNeHHOCTU, CBA3AHHbIN C 3aTyXaHWeM B NJIEHKE 1 C BO3MOXHbIM BAUS-
HMeM OTpaXKeHWi OT Hee HayNbTPa3BYKOBOI NpeobpasoBaTesib, ¥ BKIOUYNTL X B CYMMapHY0 Heonpeaenex-
HOCTb.

7.13 KOHEeYHOCTb pa3mepa MUWEHN

OnpefensoT U y4nTbLIBAKOT NPU OLEHKE CYMMapHOI HeonpeaeneHHOCTN BAUSHMNE OrpaHNYeHHbIX pa3mepoB
MuweHn (cm. npunoxeHue A. A.7.13).

7.14TNnoCcKOBONHOBOE NpUbGAMXEHNE

OueHnBalT BAUSHWE ONYCTUMOCTM NPUMEHEHWUS MOAENN N/IOCKO BOMHbI HAa pe3ynbTaTbl U3MEpPEHU n
YUNTbIBAIOT 3TOT UCTOUHUK MPU pacyeTe CyMMapHoOi HeonpeaeneHHoCTH (CM. npunoxeHune A. A.7.14).

7.15 BNnsiHne OKpyXawlWnx ycnoBui

OueHVBaT NCTOUYHWKN HEONpPeaeNeHHOCTH, CBA3aHHbIE C OKPYXaloLWUMN BUGpaLnsaMu, BO34yLLHbIMY Teve-
HUAMWU UV U3MEHEHUAMUN TEMNEepPaTypbl BO34yXa, U BKAKOYAKT UX B CYMMapHY HeonpeeneHHoCTb U3MepeHunii
(cMm. npunoxeHue A. A.7.15).

7.16 \3mepeHune Bo36yxgatloLWwero HanpsXXeHuns

Ecnu nsmepeHo Bo3byxaatoliee HanpsixeHne, NpuioXeHHoe Ky1bTpa3ByKOBOMY npeobpasoBaTtento, u
€ro 3HayYeHune BAMseT Ha pe3y/ibTaTbl U3MepPeHNi i MOLLHOCTH yNbTpa3Byka, TO OL,eHMBAaIOT Heonpee/leHHOCTb
N3MepeHUss HanpsXXeHNa 1 Yy4nTbIBAIOT ee B CyMMapHoii HeonpeaeneHHocTn (CM. npunoxexue A, A.7.16).

7.17 TemnepaTypa yNbTpa3ByKOBOro npeobpasoBartens

Ecnn Heo6Xxo4MMO CpaBHUTL 3HAYEHNS MOLLHOCTY Y/IbTPa3ByKa, U3MepeHHble NpK pasInyHblX Temneparty-
pax. To NpoBepsAT 3aBUCUMOCTb MOLLHOCTH OT TeMNepaTypbl U Y4UTbIBAKOT BAUAHWE 3TOW 3aBUCUMOCTHY Ha pe-
3ynbTaTbl U3MepeHuii (CM. npunoxexnne A. A.7.17).

7.18 HenuHeliHOCTb

MoTeHuManbHOe BNUSIHWE HENIMHENHOCTEN A0/KHO BbITh UCCNEA0BAHO U. €C/IN 3TO HEO6X04MMO, €0 BHO-
CAT B OOLYI0 CUCTEMATUYECKYIO NOTPELLIHOCTb, YUUTbIBAsA cneayowme NUCTOUHUKN:

a) HeNMHOWHOCTb CUCTEMbI YpaBHOBELIMBAHUSA, BK/TlOYAsi NOABECKY MULIEHH;

b) HeNuHelHbIli BKNaj uU3-3a HenpaBuNbLHOW Aerasaunmn Boabl;

C) 3aTyxaHue ynbTpasByka M akycTuyeckoe TeyeHue;

NOTK/IOHEHMWS OT TeOPEeTUYECKOro COOTHOLEHUA MexXay paAnaLoHHON CUN0 U MOWHOCTLIO yabTpa-
3ByKa.
(Cwm. npunoxeHune A. A.7.17.)

7.19 ipyrne NCTOYHUKN

PekomeHayeTCcA nepnogmyecku NpoBepsATh BANAHNE HA 06LLYIO NOrPELIHOCTb, OLLeHEHHY0 B COOTBETCTBUMN
C 7.2—7.18. Kaknx nn60o APYrnx UCTOYHNKOB C/IyHYaiHO NOrPELLIHOCTL.

OiMratMa

PucyHok 1 — Mornowarowan M1LLEHb B paspese .
y tarouy pasp PucyHok 2 — TpoBepka SIMHENHOCTU OT-

cuyeTa BeCOB KakK (DYHKUMKM BXOAHOM
BE/IMYMUHBI

MpumMmeyaHune — ECAn NNHEAHOCTb NPOBEPSAIOT C NMOMOLLIbIO TPY3VKOB Masioi Macchl, TO BXOAHON BENNYNHON
ABMIIETCS Macca 1CMosib3yeMblX rpy3vKoB. ECn MMHEHOCTL NPOBEPAIOT N0 PaAunaLMoHHON Ciue yNbTPa3ByKOBOro Noss,
13/ly4aemMoro yibTpa3ByKoBbIM Npeo6pasoBaTesiem C N3BECTHbIMU XapakTePUCTUKaMK, TO BXOAHOW BE/TMUYMHON ABNS-
eTcAa yNbTpasByKoBas MOLLHOCTb NpeobpasosaTens.
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MpunoxeHue A
(cnpaBoyHoe)

[lononHnTenbHas nHopmayna 06 0CO6EeHHOCTAX U3MEepPeHUin pagnaLnoHHON Cubl

[laHHOe NpunoXeHne COAEPXUT AOMNOMHUTENIbHYIO MHOPMALMIO O TEXHUYECKUX TPe6oBaHUAX HACTOSLLEro CTaH-
fapTa, 4To6bl MOMOYb peasm3oBaTb Ha NPakTXe N3MepeHns MOLLHOCTU yibTpasByka. Hymepauus pasgenos, nogpasge-
NT0B ¥ NYHKTOB MPUIOXEHNA COOTBETCTBYET HyMepaL MM B OCHOBHOM TeKCTe CTaHfapTa.

A.1 O6nacTb NpUMeHeHNs

MprMeyaHue — PaguaumoHHas cuia 3KBUBAIEHTHA UBMEHEHUIO YCPEeHEHHOO BO BPEMEHU MOTOKA SHEPTUM
[4] », TaknM 06PA30M, COOTBETCTBYET MHTEHCUBHOCTY U MOLLHOCTY YNLTPa3BykKa.

A.2 HopMaTuBHbIE CCbISIKK

[JononuutensbHas nHgopmaums oTcyTcTByerT.

A.3 Onpepenexns

[JlononHutensHasa nHgopmaums oTcyTCTByeT.

A.4 O603HavYeHNs 1 coKpalleHns

[JlononHuTtenbHasa vHopmaumsa oTCyTCTBYyeT.

A.5 Cuctembl ypaBHOBeLIUBAHUA PaAnaLluoHHON CUbl

A.5.1 O6uwme nonoxeHms

[JononHuutensHaa nHgopmaums oTcyTCcTByeT.

A.5.2Tvn muweHn

A.5.2.1 O6wwme nonoxeHus

O6bIYHO CTPEMATCSA NPUGN3NTLCA K O4HOMY 13 ABYX KpaliHVX C/lyyaeB: neanbHOMyY NOMI0TUTENIO N naeasibHo-
My oTpaxaTtento [10]. UTo6bl NCKIIOUNTL BIUSIHNE M3MEHEHWI NaaByyvecTn M3-3a KonebaHunii aTMoctepHOro AasneHns,
CKMMAEMOCTb MULLIEHW A0/MKHA ObITb HU3KOWA, HACKO/IbKO 3TO BO3MOXHO. [JO/KHO 6biTb Takke y[esieHo BHUMaHue u
ApYrMM acnektam 415t JOCTUKEHNS MaKCUMaslbHOW CTabuIbHOCTU MNaByyecT MULLEHN.

Mpu npoBefeH N3MePeHnit MOLLIHOCTM C Npecka3yeMoi NorpeLlHoCTbio BbIGOP TUMa MULLEHW 3aBUCUT OT TOrO,
HaCKOJ1bKO pacnpocTpaHeHne yibTpa3ByKOBOrO My4yka COOTBETCTBYET TEOPETUHECKOMY M/T0CKOBOSTHOBOMY MPUGIVKEHWIO.
B yacTHOCTM, MCNOMb30BaHWe OTpaxaloleil MULLEeHN MOXEeT MPUBECTU K HeJOMYCTUMO 6OMbLINM MOrPeLLHOCTAM
(cm. 5.2.3).

A.5.2.2 MornowawLas MuweHb

[ns nornowanowmx MyLieHein 06bI4HO UCMO/L3YIOT 06pasLibl U3 NOAXOAALLENR 31aCTUYHOW pe3nHbl B BUE KIVHLEB
nmm 6e3 HUX. [N yBe/IMYeHUsa MNoroWweHns maTeprasl MOXeT cofepxarb UHOPOAHbIE BK/THOHYEHWS (HEOAHOPOAHOCTHN).

Ha pucyHke 1 nokasaH npumep nornoTuTesNs co CTPYKTYPOii B BUAE YINOBbIX KIMHLEB. B 3TOM c/lyyaB KOHLeHTpa-
LUMA  HeOAHOPOAHOCTel pacTeT OT Hynsd Ha ocTpue knuHbeB A0 30 % Mo ux 06beMy Ha VX 3afHeil MOBEPXHOCTU.
B kauecTBe HeoAHOPOAHOCTEN y0BNETBOPUTENLHO PabOoTAlOT NOsble CTEKNSHHbIE Cpepbl AnameTpoMm nopsigka 0.1 mm;
OHU OKa3blBAIOT /b HEe3HaUYNTE/IbHOE B/IMSHWE HA MI0THOCTL U CKUMAEMOCTb 3/1aCTUYHOMO PE3NHOBOTo Marepuaia.

[pyrue Tunbl nornotuteneit onucatsl B [11], [12].

YnbTpa3ByKoBble NMyYKM MOLLUHOCTLIO U3/lydeHus Bbille 10 BT unv NposiBNsoLMe BbICOKYHO JIOKa/IbHYHO M10THOCTb
MOLLHOCTW NPUBOAAT K Ype3MePHOMY SIOKaUTbHOMY BO3pacTaHuUo TemnepaTypbl NOT/IOTUTENSA, YTO MOXET CTaTb NPUYNHON
€ero noBpexeHnst UM N3MeHEHNs1 ero akyCTMYecKkx CBOMCTB. Habnoganock Bo3pacTaHue Temneparypbl Boie 50 'C.

A.5.2.3 OTpaxarowas MyLLEHb

nasHol Npo61emoii ABNSIETCA YMEHbLUEHNE CXUMAeMOCTV OTpadkatoLLeil MyLLIeHN, Tak kakK olyKTyaumy Bo3ayLu-
HOro AiaB/IEHNA BbI3bIBAIOT 3MEHEHME ee 06beMa, a C/iefoBaTesibHoO, Y NiaByyecTy, NPONOPLUOHa/IbHOE ee CxXUMae-
MOCTW. T110CKne oTpaxaresin 3ByKa, KOTopble, Kak npasuio, peasin3yoTcs nocpeicTBOM «OMepTbiX Ha BO3AyX» TOHKMUX
MeTa/l/IMYeCKVX NNacTuH, NPUMEHATL He pekoMeHayeTcsi. Mcnonb3oBaHne B KauecTBe oTpadkaTresieil NpouHbIX MeTaul-
JNINYECKNX NIACTUH, HAaK/TOHEHHbLIX K OCU YNIbTPa3ByKOBOrO Jiyda nog yr/iom 45". MOXeT NpMBECTU K MOrpeLlHoCTAM U3-3a
CYLLECTBEHHOr0 U YaCTOTHO-3aBMCUMOrO NPOXOX/AEHWS Y/IbTPa3ByKOBOI BO/HbI B T€/10 MuULLeHN [13].

MpurogHbl oTpaxaTenu KoHUYeckoi (hopMbl, CAenaHHble B BUAE TO/ICTOCTEHHbIX MOMbIX Te/l UM «OMepTbiX Ha
BO3[yX» TOHKMX MeTa/l/IM4ecknx nnactuH. OTBevaloT 3afaHHbIM Tpe6oBaHNUAM M OTpaxaTen KOHUYecKol hopmsl, cae-
NlaHHble 13 OYEHb KECTKOro NeHO06Pa3HOro M1acTuKa, MOKPLITOrO0 OYeHb TOHKUM METaIIMYECKUM C/I0EM, HaHECEHHbIM
3M1eKTponMTMYeckuM cnocobom [10].

OTpaxatolas MuLLEeHb BbIMYK/I0ro Tuna

KoHunueckunii oTpaxaTesib BbINyKA0ro Tvna npuBegeH B npunoxeHun F Ha pucyHkax F.1b. F.2 n F.6. Monyyron
KOHyCa 06bI4HO BbIGUPAIOT paBHbIM 45" Tak. YTOObl OTPAXEHHAs BOMHA yX0AMa NOA NPAMbIMU Yr1aMu OT OCK y/bTPasBy-
KOBOrO nyya.
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OTpaxaroLas M1LLIEHb BOTHYTOrO TUna

KoHuueckuii oTpakaresib BOTHYTOrO Tuna npuBeAeH B npuaoxeHnn F Ha pucyHke F.5b. Monyyron koHyca, Kak
npaswno, BbiGUpatoT B npefenax ot 60“ go 65 Tak. YTOGbI OTPaXeHHas BO/HA Mpoxoawna Ha 6onee 6AM3KOM OT
yNbTPa3ByKOBOro Npeobpa3oBaTesisi PacCTOSHUM, YeM B C/lyHae BbiMyk/10ro oTpaxaress.

A.5.3 lnameTp muLIEHN

Hwxe npusefeHa oueHoYHast hopmyna Ans MUHUMaUIbHOTO 3HAUYEHUs paguyca b muleHn, KoTopblii obecneyn-
BaeT ynaB/MBaHue, no MeHbluei mepe. 98 % pajnaLnoHHONR Cubl, KoTopas 6bl BO3AeiCcTBOBa1a HA MULLEHb GECKOHeu-
HbIX NOMNepeyYHbIX pa3MepoB (T.e. MPUBOAUT K NOrpeLlHocT MeHee 2 %) [14]. PaBeHCTBO BEPHO A/ KPYT/I0i noroLato-
e MULLEHW B NOMEe HEMPEPbLIBHO M3/TyvatoLLEero 3KpaHPOBaHHOrO KPYr/10ro NOpLUHEBOrO Y1bTPa3BYKOBOTo npeobpa-
30BaTesna paguyca a B Hernoroulawlleit cpege. ®opmyna UmeeT BUg,

b-a[1/(1+0531,s)+ s]. (A1)
roe T, =710 +[m

10 =kal 2n QR - 1)1

]i=0.98+0.01nka:

0.7, ecnm kB 5 9.3;
At = 6,51/1la, ecrm 93 1. kB 5 65,1;
01 ec/v 65.1 £ kB.

rae z — paccTosiHe Me»ay MULLEHbLIO U YNIbTPa3BYKOBbLIM NpeobpasoBarenem;

X— AnviHa ynbTpasByKOBOIA BOMHbI B Cpefie pacnpoCcTpaHeHus:;

K = 271 /X— BONHOBOE YMC/I0.

S-r1 X/a2— paccTosiHue mexay MULEHbI0 1 yNbTpa3BYKOBbIM NpeobpasoBarenemM, HOPMUPOBAHHOE K MpPOTS-
XEHHOCTW 6AVXHEro nons.

PaBeHcTBO (A.1) MOXeT 6bITb PeLUeHo 1 AN S, et He0BXOAMMO NOMYUNTb MakCUMaslbHOe 3HauYeHue HOpMUPO-
BaHHOIo PaccToSHWUA MeXAy YNbTpa3ByKOBbIM NpeobpasoBaTesieM U MULEHbIO 3afaHHoro paguyca b. Bauauue no-
OLWEHVS U aKyCTUYECKOro TeYeHNsi paccMaTpuBaeTCs OTAENbHO.

B nopsifke npefoCTOPOXHOCTW B COOTBETCTBUM C 5.3 b HMKOrAa He AO/MKHO ObITb MeHblMM 1.5a. gaxe ecnu 3ato
fonyckaeT paBeHCTBO (A.1).

CTporo roeops, NpuBefEeHHbIE Bbille paBeHCTBa MPYMEHAIOT ANA NOIOWAWENR MULLEHN, HO UX TakXe MOXHO
1cnonb30BaTth, YTOGLI ONpeAenuTb, NOAXOAUT NN OTPaXalwas MULEHb ANS W3MEPEHWA B crlyyae pacxoasLierocs
nyuka.

B cnyyaB Cc BbINyK/IbIM KOHUYECKM pechsiekTopom € nonyyrniom 45" cywecTByeT npefesibHoe 3HadeHune Ka Ans
npeob6pasoBaTens, HWKe KOTOPOro TpeboBaHus K NpUBEAEHHbIM Bbille hopMysiaM He MOryT 6biTb BbINO/HEHbI, HE3aBU-
CMMO OT pa3mepa oTpaxKaTesisi, flaxe ec/in BepLUMHa KOHyca OTpaxartesia HaCToNbKo 6m3ka K npeobpasosaresto, Ha-
CKOJIbKO 3TO BO3MOXHO, T.€. KacaeTCs ero NoBepxHOCTW. 3TO npejesibHOe 3HauYeHue cocTaBnseT ka = 17,4.

A.5.4 Becbl nnn cuctema g U3MepeHunsa cusol

Tun TpebyembIX BECOB CYLLECTBEHHO 3aBUCUT OT MakCMMaslbHOro 3Ha4YeHUs U3MepseMoi ybTpasBYKOBOM MOLL-
HOCTW;

- 3Ha4YeHne MoLHocTH 10 MBT 3KBUBANIEHTHO pagmnaLMoHHo cune 6.7 MkH (B Boge Ans nornowatoLeil MuLeHm),
yTO cooTBeTCcTBYET Macce 0.68 wr;

- 3HaueHne molHocT 10 BT cooTBeTCTBYeT pajnaunoHHoli cune 6,7 MH. akeuBaneHTHoli macce 0,68 T.

B nepsom cnyyae Hanbosnee noaxogsawmM NHCTPYMEHTOM ByAyT 3/1EKTPOHHbIE CAaMOKOMMEHCUPYIOLLIME MUKPOBE-
Cbl. B NOCNeAHEM Crlyyae MOryT 6biTb MCMOMb30BaHbl 06bIUHbIE 3M1EKTPOHHbIE WU MexaHu4Yeckne nabopaTopHbie Bechl
[15]. N B TOM. 1 B Apyrom cnyyae Heob6xoAuMa KOMNeHcauus CMeLLeHNS MULLIEHU OTHOCUTESIbHO NepBOHavaslbHOro
COCTOAAHUSA.

Ecnun ycTpoiicTBO AN151 M3MEPEeHNs ypaBHOBELLMBAIOLLEN CUMbI TPaayvpyoT NOCPEACTBOM MasibIX rPy3VKOB U3BECT-
HOIN MaccChbl, MHa4e roBops, ec/im NokasaHys 3Toro yCTPoCcTBa NpuBefeHbl B eANHULAX Macchl, TO pe3y/nbTaT n3MepeHus
B eIMHMLIAX MacChbl YMHOXatOT Ha YCKOpeHue cBO6OAHOro NnafjeHns g ANs ero npeobpasoBaHus B 3HaveHve cunbl. Ecnn
pe3ynbTaTbl U3MEPEHWIA NPUBEAEHbI B MUAUTPaMMax (WK B rpaMmmax), YMHOXEHUE Ha g onpeaensieT 3HaueHne cusbl
B MUKPOHBLIOTOHAX (MM B MUN/IMHBIOTOHAX COOTBETCTBEHHO). MNpu Npeo6pa3oBaHUu CUfbl B YNIbTPA3BYKOBYHO MOLLHOCTb B
COOTBETCTBUU C POPMY/I0i, NPUBEAEHHO B MPUIOXEHUN B. NCMONb3YIOT BEIMUMHY CKOPOCTU 3BYKa B METPAX Ha CeKyHAY,
Hanpumep, ¢ =1491 m-cTl ans uncToli BoAbl npu 23 °C. 4TO onpegensieT 3HayeHne MOLLHOCTM B MuKpoBaTTax (Wm B
MWIBATTaX COOTBETCTBEHHO).

MpumMmeyaHune — YncneHHoe 3HaueHne g 3aBUCUT OT MeCTa pPacrnosioXeHus BecoB. ITO cefyeT yuuTbiBaTh B
KaX[10M KOHKPETHOM criydae. Hanpumep, ansa LieHTpanbHoii EBponbl 4 =9,81 M T 2, HO 1 3TO 3Ha4YeHue GyaeT 3aBUCETb
OT BbICOTbI Haf, YPOBHEM MOPSi.
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A.5.5 Cocyp (6aK) U3MepuUTENbHOIO yCTpoiicTBa

Heobxoanmo rapaHTUpoBaTh CneaytoLlee:

- HU MULLEHb, HW KakKve-TO Apyrue 4yacTu U3mMepuTenbHOro YCTPOCTBA He ABNSIOTCA UCTOYHUKOM HeXenatesbHbIX
OTPaXEHWUIA Y/IbTPa3BYyKOBOIO W3/TyYeHUS;

- OTPaXEeHHbIE CUrHasIbl He Hanpas/ieHbl Ha yNbTPa3ByKOBOW NpeobpasoBaTefib U He BO3AENCTBYIOT Ha Hero.

B npoTvBHOM cryyae n3mepsieMasi MOLWHOCTb He 6yaeT paBHOW 3HAYEeHM0, COOTBETCTBYHOLLEMY YC/TOBUSM CBO-
6oaHoro nons.

Mpn MCNoNb30BaHWUN OTPaXaoLLE MULLEHN OKa3bIBAKTCA KPUTUYHLIMU OTPAXEHUS OT CTEHOK Gaka. VX BnusiHue
Ha M3MepsieMyto MOLLIHOCTb 3aBUCUT OT reoMeTpun 6aka. Ecnv B nonepeyHoM ceveHnmn 6ak LMIMHAPUYECKNiA, BCe OTpa-
XEHUSI MOTYT BEPHYTLCS HA MULLEHb W, OTPA3MBLUMCHL OT Hee. Ha NpeobpasoBaTesib. IMeHHO 3TUM 060cHOBaHO TpeboBa-
Hve 5.5. 4To6bl 3HEPr1si CUTHaI0B, OTPaXKEHHbIX OT CTEHOK 6aka, MOKPbITbIX 3BYKONOINOLAWMM MaTepuasiom, He npe-
Bbllwana 1 % 3Hepruu, n3nyvaemoii y1bTpa3BykoBbIM NpeobpasoBarenem.

B Tom cnyvae, korga n3MeputenbHbIii 6ak yCTaHOBNEH HEMOCPEACTBEHHO Ha Yallly BECOB (CM. CXxemy Ha pucyHke F.4
B NpunoxeHunn F). cnepyeT o6ecneuntsb, YToObl 6ak pacnonarascs TOYHO MO LEHTPY YaLlu.

A.5.6 Cuctema nogBecku MyLLEHN

Ecnn MuweHb noggelleHa Ha MpoBOJIOYKaX, MPOHM3bIBAKOLWMX NMOBEPXHOCTb XUAKOCTU, TO UX AUAMETP AO/IKEH
6bITb, NO BO3MOXHOCTU, MasibiM, YTOObl CHU3UTb MOrPELUHOCTU U3MEPEHWUIA, KOTOpble MOrYT 6biTb BbI3BaHbl HEMOJHOM
CMayMBaemMOCTb0 MPOBO/IOYEK MW YacTukamu nbinv. Vicnonb3oBaHne nNpoBO/IOYEK Masioro guameTpa Hanbonee Bax-
HO B C/lyyae, Korga ynbTpa3ByKoBOW npeobpa3oBaTenb YCTaHOBMNEH HA MULLEHbIO (M3/Ty4eHUe BHI3), Kak 3TO Nokasa-
HO Ha pucyHke F.5 B npunoxexun F.

MpumeyaHuns

1 Hanb6onee nogxopsiueii B 3TOM ClyyaB sSiBNS€TCA NAATUHO-MpUAMEBast NPOBO/IOKA AnaMeTpoM oT 60 40 80 Mkm.

2 BnvsiHMe npoBoIoYeK NoABECK MOXET 6bITb NMPOBEPEHO PAJYMPOBKOM CUCTEMBI C MOMOLLbIO TPY3UKOB U3BECT-
HOIA MacChl U MULLIEHW, NOABELLEHHOV B BOfE B COOTBETCTBUM C 7.2 N npuioxeHnem A. A.7.2.

3 Mpu 1cnosb30BaHNN YCTaHOBKM, MOKa3aHHON Ha pucyHke F.4 npunoxenus F. cnegyet BbINOMHUTL CreunasibHble
yKa3aHus, cBsid3aHHble C TEM. YTO BHELLHAS NOBEPXHOCTb NpeobpasoBaTtens GyfeT BAUATb Ha CUNY MOBEPXHOCTHOTO
HaTshkeHus BoAbl. [ cTabunusauumn ypoBHa BoAbl PEKOMEHAYETCA cAenaTbh He6GO/bLLYI0 BPEMEHHYIO BbILEPXKKY Nepes
TeM. KaK HayaTb U3MepeHus.

A.5.7 YcTaHOBKa npeo6pasoBaTens

[JlononHutensHasa nHgopmaums oTCyTCTBYyeT.

A.5.8 MNneHku, 3awmuiaoLLme oT BMSAHUS TEYEHWI

O6bI4HO paccmaTpmBaloT ABa Tuna TeYEHWIA: TEMNIOBYHO KOHBEKLMIO, KOTOPast CyLLeCTBEHHA B Cly4YaB NPUMEHeHUs
yNbTpa3ByKoBOro npeobpasoBaresis, HarpesatoLlerocs npu pabore, N akycTUYeCcKoe TedeHne, CBA3aHHOE C ynbTpa-
3BYKOBbIM 3aTyxaHneM, HabnoAaloLWmUMCs B NEPBYIO o4epefb B BbICOKOYACTOTHOM AnanasoHe.

Ecnu nornolexve aHeprum BAOb TPAEKTOPUM PAcnpoCTpaHeHns 3Byka 3HauMTesIbHO (M3-3a [/IMHHOIO MyTu pac-
NPOCTPaHEHVs1 /WK BbICOKOI YacTOTbl U3/y4YeHKs), TO MOXET NPOSIBUTLCS akycTuyeckoe TedyeHue (16]. Ero adchekt
MOXeT ObITb KOMMNEHCHpoBaH (a) BBeeHMeM NonpasBoK B pesy/ibTaTbl U3MepeHust pagnaLnoHHoi cunbl. (b) ncnonb3o-
BaHVEM NIEHKK, 3alyuLLaloLLell MULLEeHb OT BO3AECTBUS 3TOro TeueHusl, Uam (C) USMEHEHNeM PacCTOSHNS 40 MULLEHU 1
JKCTpanosnAuueli pesynbTatoB U3MepeHns PagnaLMoHHOR CUAbl K HY/IEBOMY PacCTOSIHMIO.

Mcnonb3yemas nieHka A0/MKHA ObiTb, MO BO3MOXHOCTW, TOHKOW, 4TOGbI OMTUMU3NPOBATL XapakTepucTukn ee
nponyckaHus. STOT acnekT ABMAETCA JOMUHUPYIOLMM Ha BbICOKMX YacToTax.

A.5.9 AkycTnyeckas cBs3b C npeobpasosBaTtesieM

Mpn TOUHBIX U3MEPEHNsIX, YTOObI n3bexarb BAUSHUSA UMMNeJaHca NPOMEXYTOYHOro cosi (N/IEHKW), Y1bTPas3BYKo-
BOli npeobpasoBaTesib AO/DKEH ObiTb HEMOCPEACTBEHHO CBSA3aH C N3MEPUTENTbHOW XUAKOCTbI0. 3TO 0CO6EHHO BaXHO
[N OYEHb YyBCTBUTE/IbHBIX BbICOKOTOUYHbIX CUCTEM YpaBHOBELLVBAHWSA, B XOTOPbIX Y/IbTPa3BYKOBOW My4oK Harnpas/ieH
BEPTUKa/IbHO BBepX [17], (18] (cM. npunoxeHue F. pucyHok F.1). YcTpaHeHve BAUAHMA MNegaHca A06aBOYHON NaeHKun
0CO6EHHO BaXKHO A1 U3MepeHuii BbICOKOAOOPOTHLIX Y/IbTPa3BYyKOBbIX npeobpa3osarenei.

Moppo6Hble cxeMbl YCTPOICTB C cornacylolleii MembpaHoi Ana NoA06HbIX U3MepeHnit npeAcTasneHsl B [19].
YcTpoiicTBa ¢ cornacyoleil memoépaHoi 6yyT XopoLLo paboTaTb Npu 13MepeHUsX Nos WMPOKOMOIOCHbIX Y/1bTPa3By-
KOBbIX Mpeobpa3oBarteneil, eCin «aHTUNOTOKOBAs» M/IeHKa yCTaHOB/IeHa B COOTBETCTBUM C 5.8 1 ecnvi noTepn B HEn Ha
NpPOXOX/AeHne 3ByKa onpefesneHbl NpeasapuTesbHO.

A.5.10 Kannbposka

[JononHutensHaa nHgopmaums oTCyTCTBYeT.

A.6 TpeboBaHus KYyCNOBUSIM N3MEPEHWIA

A.6.1 BokoBOe cMeLLeHre MULLEHN

[na oTpaxaroleil MyLLIEHN BbINYK/IOrO TUNa Heo6X04MMO 06paTUTb BHMAaHME Ha TO, YTOObI MULLEHb He CMeLla-
nacb OT LeHTpa noj BO3AeliCTBMEM Y/bTPa3ByKOBOrO Myyka. MulleHb MOXET nepemMeLatbca B 06/1aCTb 60/1ee HU3KOM
VHTEHCUBHOCTK, 1 Yron nafeHnsi 3ByKOBOrO NMyyka Ha MULLIEHb MOXET N3MEHATLCS.

3T0T apchekT 3aBMCUT, rNaBHLIM 06PA30M, OT 3HAYEHUS KU3/Ty4aeMol MOLLHOCTY, MPOCTPaHCTBEHHOrO pacnpeje-
JIEHUS1 UHTEHCUBHOCTM B MyYKe 1 TUMNa NoABecKn MULLEHN.
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A.6.2 ncTaHuma oT npeobpasoBatens 40 MULIEHN

PaccTosiHne Mexay NoBepXHOCTbI YNbTPa3BYKOBOro nNpeobpasoBaresnis U MULWEHbLID WA NNEHKON (eC/n OHa
NCMOSb3yeTCs) N MULLEHBIO AO/MKHO 6bIiTb, MO BO3MOXHOCTU, MaslbiM, YTOObI MOr/IOLLIEHNE Y/IbTPa3ByKa B0 b 3BYKOBOTO
NyTV He BbI3bIBA/I0 aKyCTUYECKUX TEYEHWIA.

Mornowarolias MuLLeHb BCerga MoXeT ObITb YCTaHOB/IEHA OCTAaTOYHO 6/1IM3KO K YIbTPa3ByKOBOMY Npeobpaso-
BaTeslo, YTO CHUMAET NPo6/eMbI, CBSA3aHHbIE C PACXOXAEHWEM Y/bTPa3ByKOBOIO MyyKa.

[insa oTpaxaroLeil MULLEeHN BOTHYTOrO TUMa BaXHO NMPeA0TBPaTUTL BO3AECTBME OTPaXKEHHON BOJHbI HA Y/ibTpa-
3BYKOBOIi Nnpeo6pa3oBarteb. Mo3ToMy MULLIEHb 3TOrO TUNA A0/MKHA ObITb YCTaHOB/EHA Ha pPacCTosHNW, 0becneynsato-
LLIEM UCK/THOYEHME Takoro B3anmMogeictaus [20]. MUHUMaIbHOE PacCcTOsSHWE 3aBUCUT OT KOHKPETHOM CUTyauun 1 fO/IKHO
6bITb ONpeAeneHo B KaXaoM cnydae HANBUAYabHO.

C Apyroit CTOpPOHbI, BEpLUMHA OTpaxarLweli MULWEHN BbIMYKIOr0 TUNa MOXET GbiTb pacrnosioxeHa (akTuyeckm B
KOHTaKTe C NOBEPXHOCTbIO YbTPa3ByKOBOro npeobpasosaTesisi, HO 3TO He O3Ha4aeT, YTO MULLUEHb 3aKpbiBaeT BCe
NoJlyNpOCTPaHCTBO, B KOTOpPOE M3/lyyaeT y/ibTPa3BykoBOl npeobpasoBartenb. laxe ecnn (B Crlyyae pacxofsiierocs
nyyka) NoYTn BCE Mosie nonagaeT B BbINYK/bI KOHYC, TO Yr/bl NaAeHNA HEKOTOPbLIX YacTeli Nons 6yayT OTMYaTbes OT TeX.
KOTOpble NnogpasymeBatoTcs B hopMysie A5 NI0CKOW BOJHbI, HTO MOXET NMPUBECTM K CHUXKEHWIO AeCTBYOW e paguaLm-
OHHOW cunbl. Ecnn ecTb Kakoe-To Nogo3peHve, YTo Mose yNbTpa3ByKoBOro npeobpasoBaTtens MOXeT 6biTb HefoCTa-
TOYHO KO/IIMMUPOBAHHBLIM (3TO MOXET GbITb B NEPBYIO OHEPEb NPU MaslblX 3HAYEHUSIX Ka. T.€. HA HWU3KMX YacToTtax, unnm
npu masnom guameTpe yNbTpa3ByKoBOro npeobpasosaresnisl), TO pacCToAHNE Mexay yNbTpa3ByKoBbIM Npeobpaso-
BaTesieM N MULLEHbIO PEKOMEHAYETCA N3MEHSTb U eNaTb NOBTOPHbIE N3MepeHusi. HekoTopoe CHMXeHne pagunaLoH-
HOI CWAbI C YBE/IMYEHNEM PacCTOsHWS, Gosbluee, YeM onpejenisiemoe YnbTPa3ByKOBbIM NOMOLEHNEM, MOKa3bIBaeT,
4YTO pasmMep WAn TN MULLEHN BbIGPaH HeyaaqHo.

Ecnu ansa n3mepeHuii BbICOKO MOLLHOCTU MCMO/b3YHOT NOT/IOLLALLYI0 MULLEHb, TO paccTosHWe Mexay npeobpa-
30BaTeNleM U MULLEHbLIO HE AO/MKHO BblTb MeHbLUe 8 MM. lornowaemblii ynbTpasByk 6yaeT HarpeBaTb NOrOLWAoLLMIA
maTepuas. Ha Masibix paccTosHMSAX M3-3a NPSMOi nepefayn Tensa oT NOrI0TUTENS MOTYT N3MEHUTLCS XapakTepucTyku
npeob6pasosBaTens.

A.6.3 Bopa

[ins npefoTepaLLeHns kaBuTaumm Npu USMepeHnn BbIXOAHON MOLLHOCTU Bbilwe 1 BT ©CNonb3yroT TONLKO Aerasu-
poBaHHyt0 BoAy. MpU HU3KUX YPOBHSAX BbIXOLHO MOLLHOCTW AerasvpoBaHHas Bofa NpeanouvTuTesibHa ANsi TOYHbIX
N3MEpPEHWA, OAHAKO BO MHOTMX CyyasX, ec/iu NpeanpuHATL Mepbl, YTOObl Ha NOBEPXHOCTAX YNbTPa3BYKOBOTO Npeo6-
pasoBartesnisi 1 MULLEHN OTCYTCTBOBaUIM My3bIpbkM BO3AyXa, MOXHO MPUMEHATb AUCTUI/IMPOBaHHYIO BOAY 6e3 ee fonon-
HUTENbHOW Aerasauuu.

MpumeyaHunsa

1 Co BpemeHeM yBe/M4MBaeTCa KOJIMYECTBO PacTBOPEHHOIO B Bofe Kucropoga (CM. npunoxeHve D). CKopocTb
3TOro yBe/IMYEeHUs 3aBUCUT OT pa3MepoB Baka v 0T nepeMeLlMBaHuS BOAbl.

2 /cnonb3oBaHne A06aBOK ANA NpefoTBpalleHns KaBuTauuym onncaHo B npuioxeHun D. D.4.

3 Ec/m ucnonb3yemas BoAa HacbllleHa BO3fyXOM, TO B NpoLiecce M3MepeHuin Npu Harpese BOAbl B Hell 6yayT
06pa3oBbIBaTbCA My3blpbk1 BO3AyXxa. MPUUMHON 3TOro SIBNSIETCA CHUXKEHWE PacTBOPMMOCTU rasa MpW MOBbILLEHWN TEM-
neparypbl BoApl.

A.6.4 KOHTaKT c BOAOI

MonHoe cmaunBaHve (KOHTaKT C BOAOM) NOBEPXHOCTM Y/IbTPa3ByKOBOro NpeobpasoBaTesisi, MULLEHU U M/IEHKN
(ecnn oHa npumeHsieTcs) [OCTUTaeTCs BbIAEPXKKOM 3TUX YacTell B AerasnmpoBaHHO Bofe B TeUeHne, No MeHbLuell Mepe,
HECKO/TbKMX YacoB Mepej Ha4asioM U3MepeHWiA.

MpumMmeyaHue — [erasaums nornowatoLei MiWeH BMecTe ¢ BoAON NpeAoTBpaLlaeT BO3MOXKHbIE NPO6IeMbI
CO CMauMBaHVeM MOI/IOWAIOLLEro MaTepuana.

A.6.5 OkpyxatoLme ycrnosus

M3meputenbHbIii cocys (6ak) pekomeHAyeTcs 3akpblBaTb CBEPXY, YTOObl NPeAoTBPaTUTL TENIOBble KOHBEKLMOH-
Hble MOTOKN B W3MEPUTENbHOW XUAKOCTU, Bbl3BaHHble 3IPeKTaMn OXSTaKAEHNS U3-3a UCMAPEHNS Ha MOBEPXHOCTU
XNOKOCTW.

Ecnun ncnonb3yoT smepuTesibHyo YCTaHOBKY, NPeAcTaB/IeHHYI0 B NPUIoXeHUn F Ha pucyHke F.4. 3aKpbiTb U3me-
pUTENbHBI Cocyf, MOXET OKa3aTbCA 3aTpyAHWUTE NbHbIM UM BOBCE HEBO3MOXHbBIM W TOrga HeobxoAMmO BBOAWTHL MO-
npaBkv B MOKa3aHWs BECOB Ha Apeiid), BbI3BaHHbI NCNapeHneM ¢ NOBEPXHOCTM BOAbI.

CnepyeT nsmepsiTb Temneparypy Xuakoctu (Boapl) B 6ake, Tak kak 3HaueHne CKopocTu 3Byka B Bofe, Heobxoaumoe
0151 BbIYMC/IEHUS| U3MEPEHHOW MOLLIHOCTM, 3aBUCUT OT TemnepaTypbl (CM. Takke npunoxexue A. A.7.10).

MpumMmeyaHune — BNusHNE BHELLHUX BVI6paLI,VII7I N BO3AYLWHbIX MOTOKOB MOXHO 3aMETUTL MO NOKa3aHNAM BECOB.

A.6.6 Tennosoii gpeid
Ero MoxHo Habnwogatb 1 NPy NPUMEHEHUN OTPAXAKLWMX MULLEHENR, XOTA U B MEHbLUENR cTeneHu.

MpumMmeyaHue — BansiHAe N3MEHEHUS MNABYYECTVN MULLEHN 3HAYNTE/ILHO CHKAETCS B CUCTEMax, MokKasaH-
HbIX Ha pUCYHKe F.4 NpunoxeHns F. HO f@Xe W B 3TOM C/lyyae PEKOMEHYETCS 3amnnchbiBaTh NOKA3aHWUA BECOB Kak (oyHK-
LMI0 BPEMEHN.
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A.7 TMorpeLwHocTb U3MepeHunii

A.7.1 O6Lme nonoxeHns

[JlononHutensHaa nHopmauus oTCyTCTBYET.

A.7.2 CncteMa ypaBHOBELUMBAHNSA C MOLBECKOI MULLEHN

3710 TpebosaHue obecneymBaeT aBTOMATUYECKWUIA yYeT BUSAHWSA NPOBOJIOYEK NoABeca, MepecekatoLnx BOLHYHO
NOBEPXHOCTb.

A.7.3 IlnHeNHOCTb 1 paspeLlaLlas cnoCO6HOCTb CUCTEMbI ypaBHOBELLMBAHUSA

JlononHuTensHaa nHopmaumsa oTCyTCTBYeT.

A.7.4 3KcTpanonsauma K MOMEHTY BK/IIOUEHUSA YN1bTPa3BYKOBOro npeobpasosarens

JlononHutensHaa nHopmaumsa oTCyTCTBYeT.

A.7.5HecoBeplieHCTBa MULLIEHN

CTporo roBopsi, 4151 OLeHKN B/IMSIHWSI HECOBEPLUEHCTBA MULLEHU HA TOYHOCTb U3MEPEHUSI pagnaLMOHHOW CUMbl
TpebyeTcs 3HaTb KMHETUYECKYIO SHEPIMI0 BCEX HexenaTesbHbIX BO/IH, PACMPOCTPaHSIOLMXCA OT MULLEHU BO BCEX Ha-
npaeneHusx. Ha npaktuke cuMTaeTca [0CTaTOYHbIM OMUChIBAEMOE HUKE YNPOLLEeHHOe npubamkeHne (Mogenb) pac-
NPOCTPaHEHWsI M0CKOI BOMHbI. [pn 3TOM NPefnosioKeHUM akycTuyeckoe paavaLnoHHoe AaBfeHne paBHO NAOTHOCTU
NOJSIHOV aKyCTuyeckoii aHeprun. BonHa, nponyckaemas nornowiaioLlelii MulleHbio (kak. Hanpumep, B YCTpoOWcTBe, Npuse-
[EeHHOM Ha pucyHke F.la. npunoxenue F) B NpsSIMOM HanpaB/ieHUW, MPUBOANT K YMEHbLUEHUIO pafjuauvoHHONR Cubl,
onpeaensemoin NA0THOCTLIO MPOXOASALLEN SHEPruK, T.e. IHEPN/IN. CYLLECTBYIOLEN No3aan MuLLeHn. BennuunHy atoro ad-
hekTa MOXXHO onpefennTb, ec/in paccMaTpusaTh MULWEHb KakK NPEnsATCTBME U U3MEPATb PaNaLMOHHY0 CU/TYy C NMOMO-
b0 AONOMHUTENBHOM MULLEHW, PAcnofIOKEeHHON HenocpeacTBEHHO 3a nepsoii. CnegyeT 3aMeTWTb, YTO OTpaxeHue
BOJIHbI, MPOLUE/LLEN Yepe3 MYLLEeHb, OT MOBEPXHOCTU BOAbI B YCTPOCTBE, NMOKa3aHHOM Ha PUCYHKe 1, yABOUT YMeHbLLe-
HVe n3mepsieMoli pagnaLunoHHOW CUnbl.

OTpaxeHHas Wn paccesiHHas B 06paTHOM HanpaB/EHVUW MOTIOWatoLWeil MULLIeHbIO BOMIHA MPUBOANT K 3aBbllLe-
HUIO U3MEPSEMOro 3HaYeHNst panaLunoHHOR CUAbl, YTO onpeaenseTcs NIOTHOCTLIO OTPaKeHHOW aHeprun. [na nnoc-
KOl mornoLuatoLein MuweHn aToT addeKT MOXET 6bITb OLEHEH CPABHEHNEM OTPaXXEHHOIO OT HEe MMMY/IbCHOro cUurHana
C CUTHa/IOM OT nAeasibHOro oTpaxarens. OfHaKo 4151 MULLEHN CO CI0XHOV MOBEPXHOCTLIO 3TO N3MEpPeHVe onpegenseT
TO/IbKO MPOCTPAHCTBEHHO KOPPE/TMPOBAHHYHO COCTaBAOLLYIO, & He CyMMapHYI0 OTPaXKEHHYIO aHepruto. B atom cnyyae
OTpaXeHHass 3Heprns MOXET OblTb OLleHeHa CKaHMpOBaHWEM TMAPOJOHOM W WHTErpupoBaHWEM KBaapaToB U3MepeH-
HOro JaBneHus B Nnose oTpaxeHuit (cM. MOK 62127-2). B anbTepHaTVBHOM BapuaHTe Af1si NOYYEHUsi BEPXHEro npe-
[e/IbHOTO 3HaYeHWs1 OTPakeHWit mMorna 6bl GbITh MCMONb30BaHa Apyras MHopMauus o CBoWicTBax noriotuTens (nony-
YeHHasn. Hanpumep, kak oTpaxaTesibHas CNOCOOGHOCTb 3KBMBASIEHTHOrO M/1I0CKOro obpasua). M3mepsemas MOLHOCTb
MOXET yBeIMunBaThCA 1 Npu BO3AENCTBAN OTPEOKEHWI OT MULLEHN Ha YIbTPa3BYKOBOI Npeobpa3oBaTesib, YTO U3me-
HAeT ero BbIXOAHble XapakTepucTuku [8]. ddeKT 3aToi nHTepdepeHLMn MOXeT BbiTb MUHUMM3NMPOBAH CnabbiM HakKo-
HOM MUWLLEHW UMK UCNO/Ib30BAHNEM Nyylleii MULWEeHN. Ecnn nHTepdepeHLums umeeT MecTo, TO 3TO NPUBOAUT K Nepuoaun-
YECKNM U3MEHEHMSIM paAnaLMOHHOM CU/lbl, YTO MOXET HabMIAATLCA NPU U3MEHEHWUWN HYACTOTbl UM PACCTOSIHUA Mexay
npeobpasosatenieM U MulleHbo (8J. MorpellHoCTb, Bbl3BaHHAsA KakMMU-TO OCTaTo4HbIMK adhchekTamu nHTepdepeHLmn,
MOXeT 6bITb OLleHeHa N0 amnANTyAe 3TUX OTKIOHEHWIA.

MpeaplayLive paccyxaeHns o NPOXOAsLLE BONHE U ee BMSAHUM BEPHbI U ANS OTpaarwLwmx MulieHel. OgHako
OTPaXeHHbIe BOJHbI MOTYT MPUXOAUTL Kak OT MULLIEHW, Taky OT 60KOBbIX NorsioTuTeneli (Cm. npunoxexue F. pucyHku F.1b,
F.2 n F.6). uTo f,0/MKHO 6bITb UCCNEef0BaHO 60/1ee BHUMATE TbHO.

B o6Lem criyyae 60/1bWNHCTBO PeasibHbIX OLeHOK TOYHOCTU BYAyT MoslyHeHbl CPaBHUTEIbHBLIMU U3MEPEHUAMU C
MULLIEHAMU Pa3NYHbIX TUNOB. AKYCTUYECKNE CBOMCTBA MWLLEHEN CYLLEeCTBEHHO M3MEHSAITCA C YacTOTOW, U NO3TOMY
OLieHKa MOrpeLlHOCTN A0/MKHA ObITh CAeNaHa Ha KakAol 3afaHHol vacToTe. OTO 0COGEHHO BaKHO A1 YaCTOT HWXe
2 MI'U. Ha KOTOpbIX TPYAHO NOMNYUUTb COBEPLLUEHHYIO MULLEHb.

B Lensax yMeHbLUIEHNS BAMAHNUSA KOT@PEHTHbIX OTPaXXeHuii pekoMeHayeTCs NPOBOAWTbL NO ABa N3MepeHus C ycpes-
HEeHMeM UX pe3ynbTaToB Ha PacCTOSHUSAX, OTAMYalowmxes Ha V4 X. rae X— A/ivHa akycTuyeckoi BOMHbI.

A.7.6 TeoMeTpusa oTpaxarow,eit MULLEHN

Yron KoHUYeCcKo oTpaatoLLeil M1LLeHN BVSET Ha pesybTaT u3MepeHus (CM. npunoxexue B. B.2). Ecnu nony-
Yros KoHyca B oTpaxkaTesie BbINyK/I10ro Tuna ¢ HOMUHa/IbHbIM 3HaveHveM 45' nexut B npegenax 45" + 1° . To norpeLu-
HOCTb M3MepPeHNA MOLLIHOCTY cocTasnseT = 3.5 %. Ecnn nosyyron KoHyca BOrHyToro otpaxaresis C HOMUHa TbHbIM 3HaYe-
Huem 63" (4To o3HayaeT 0 = 27" ons 3anuceli B npunoxeHun B. B.2) nexut B npegenax 63" + 1*. To cymmapHas
NOrpeLLUHOCTb M3MEPEHMI MOLLHOCTY cocTaBnsieT + 1.8 %.

MpumeyaHue — B npuioxednn E npuseaeHa fONONHUTEbHAA MHOPMALMS O BAUSIHAY pasMepa MULLEHU
Ha pesynbTarT B C/lyyae pacxosLlerocs 3ByKOBOrO Myuka.

A.7.7 BOKOBble NOTNOTUTENN ANS U3MEPEHWNI C OTpaxXarLwelh MULLIEHbH

HecosepLueHcTBa 6OKOBbLIX NOTNOTUTENEN B yCTPOCTBaX, NPMBEAEHHbIX Ha pucyHkax F.1b. F.2, F.5b n F.6 npuno-
XeHus F. yBeIMUMBalOT MHTEHCUBHOCTb OTPaXKEeHHbIX BOJH, BO3BPALLAIOLLMXCA HA MULLEHb.UTO NPUBOAUT KYBENUEHUIO
M3MEPEHHOr0 3HaYeHVss paguaunoHHol cuibl. Kpome TOro 4TO NAOTHOCTb OTPaXEHHON 3Heprun CyllecTBeHHa U B
HeKorepeHrHbIX YC0BUsIX, 34eCb Takke MOryT UMeTb MecTo adpekTbl UHTepdepeHummn (cm. A.7.5).
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A.7.8 Tnoxaa opneHTaumnsa MuLeHu

3peckb paccMoTpeHa cuTyauwst, Koraa yibTpas3BykoBOi npeobpa3oBaTesib U yCTPOWCTBO N3MEPEHUS CUIlbl KOS-
JNIMHeapHb! ApYr APYrY, HO Yr/ioBas OpUeHTauma MULLEHW HenpasubHa.

B TO Bpems Kak pagvaunoHHas cuna, feiicTByiowas Ha naeasibHyo NorioLwaloLLyo M1ULLeHb, paccunuTaHHas no
dhopmyne (B.1) npunoxeHus B. HeuyBCTBUTE/NbHA K HAK/TOHY MULLEHU, TO B C/lyyae OTpaxatowein MULEeHN n3mepeHus
3aBUCAT OT NPaBU/ILHOCTU ee OpueHTauun. Hanpumep, yrnosas norpewwHocTs B = 1" 4719 N10CKOro oTpaxaressi C yr/ioM
B 45" NpMBOAUT K NOrPELUHOCTN M3MEpPEeHUs MOLLHOCTU, paBHOW * 3.5 %. BnusHue pasopueHraumm Ans KOHUYECKOM
oTpaxkatoLLeli MULLEHWN HeNb3A AaTb YHUBEPCasIbHO hopMy oii, HO B 06LLEM C/ly4Yae OHO ByAeT CyLeCTBEeHHO MEHbLLNM,
4yeM 415 NNOCKOW MULIEHW, B HYACTHOCTU, €CNM MULLEHb PacMofioXeHa no ocu nydka. Uto kacaetcsa 45"-Holi KOHUYeCKoln
oTpaxatoLleli MULLEHN, LeHTPUPOBAHHON B LIMAVHAPUYECKN CUMMETPUYHOM MyyKe, TO €e YyBCTBUTENbHOCTb K YI/I0BOM
pasopueHTaLumn CHkaeTcs elle 6onblue.

MpevmyLLLeCcTBO BOTHYTOI KOHWYECKOI OTpaXatoLLell MyLLEHN B TOM. YTO B 3aBUCMMOCTM OT TUNa nogseca oHa 6yaet
CaMOLIeHTPMPOBAaTLCA CUMMETPUYHO YNIbTPA3BYKOBOMY MyuKy.

A.7.9 Nnoxas opveHTauusa ynbTpa3BykoBOro npeobpasoBarens

3pecb paccMOTpeHa cuTyaums, Korga MULLEHb 1 YCTPOICTBO M3MEPEHUS CUMbl KOM/TMHEAPHbI APYT APYrY, HO YNbT-
pa3ByKoBOli npeobpasoBartesib YCTAHOB/EH UM OPUEHTUPOBAH HEMNpaBu/IbHO.

[na naeanbHONM norsowatoLweil MULLEeHN 3HaunTebHbIX PasMepoB  paAvalnoHHas cuna nponopLyoHasibHa
KOCUHYCY yTna pasopueHtauuu. [ns 45"-Holi BbINYKION KOHWYECKON OTpaxaroweli MULLIEeHN MakcMmasibHas norpeLu-
HOCTb, BbI3BaHHas fe30pueHTauunei, MoXeT OXUAATbCA paBHOW + 3 %, ecnv MaKCUMasibHble OLWWOKU YCTAHOBKW U
YrNOBOV OpUeHTaLMN oLeHMBaOTCS = 3 MM U1 + 3*. 4TO NpeACcTaBNSeTCS peasMCTUYHBIM NPW PerynMpoBKe Ha rnas.

Ecnu npu NOBTOPHBIX M3MEPEHUsX YNbTPa3BYKOBOW NpeobpasoBaTesib U3B/IEKAETCA U3 YCTPOCTBA Mexay u3me-
pPeHVSMU. TO HETOYHAsA YCTaHOBKa ¥ OpUeHTaLus npeobpasoBaTens BOMAYT B OLEHKY CrydaliHO/ NorpeLHocT! namepe-
HUS.. HO MOXET MMeTb MeCTO M HeKoTopas cucTeMaTnyeckass CocTaBnsaioLLas, cBA3aHHas C aTUMK MPUYNHAMK.

A.7.10 TemnepaTtypa BoAbl

M3-3a TemnepaTypHOIi 3aBUCMOCTY CKOPOCTM 3BYyKa B BOoAe [22] norpeLuHocTb usMepeHusa temnepatypbl + 1"C
NpUBOAUT K HeonpeaeneHHOCTN n3MepeHnst MoLHocTh + 0.2 %.

MoxeT HabnogaTbCa 3HauUTeNbHOE NOBbLILLEHWE TeMNEPATYpbl NPU NPOBEAEHUN W3MEPEHUI MOLLHOCTU CBbille
1 Bt. CniegyeT 6bITb BHUMATE bHbIM W MPUHUMATL B pacyeT AeiCTBUTE/IbHOE MOBbILLEHVE TeMMepaTypbl.

A.7.11 3aTyxaHue ynbTpa3Byka MU akycTmyeckoe TeuyeHue

3HauyeHne MOLLHOCTU, BbIYKMC/IEHHOE MO pe3ynbTaTtaM U3MepeHuii pagnalMoHHOW CUMbl, OTHOCUTCA K MOsOoXe-
HUIO MULLEHN Ha OnpeAeneHHOM OCEBOM PacCTOSHUM OT YNbTPa3BYKOBOro npeobpasoBaTens. OfgHaKo 4acTo uHTepe-
CylOTCS M3/TyHaeMOoi MOLLHOCTbIO, MPUBEAEHHOI K MOBEPXHOCTM YbTPa3ByKOBOro npeobpasosaTens. Hmke obeyxaa-
eTCA BO3HMKAKLWasA npy 3TOM AOMNOMHUTENbHAA NOTPELUHOCTb.

370 06CYyX[eHNe, B OCHOBHOM, PacCUMTaHO Ha M3MEPUTESIbHbIE CUCTEMBI, NMPeacTaB/eHHble Ha pucyHkax F.1. F.2,
F.3. F.5, F.6 n F.7 npunoxeHus F. [ns cuctembl U3MepeHnii, NpuseAeHHoN Ha pucyHke F.4 npunoxeHns F. aTn adchekTbl
KaXKyTC MeHee 3HauyMMbIMW, HO TaM. rae 3T 3 eKTbl OblIN PACCMOTPEHbI, UX MPOUCXOXAEHWE HeU3BecTHo. [ina
Takoll cucTembl NpuemsieMa NHas MeToAyka BBeAEeHMS NOMpaBoK MO CPaBHEHMIO C TOl. KOTOpas U3M0oXeHa HUXKe.

CylecTBylOT ABe 6a30Bble MOAENN A7 pacyeTa pasHuLibl MeXy OTMEYEHHbIMU Bbllle 3HaYEHUAMU MOLLHOCTU.
MepBas U3 HUX yUUTLIBAET TOJILKO B/IMSIHWE 3aTyxaHus y/ibTpasByka. B aToMm criyyae fenatoT nonpasky B BUe 3KCMOHEH-
umanbHoro koadpgmumeHTa (cm. B.3.2 npunoxenuns B). BTopas BkioyaeT adhdpekTbl akyCTUUYECKOro TeyeHns BAOSb
nyT cBOHGOAHOTO PacnpoCTPaHeHNs K (OPOHTa/IbHON CTOPOHE MuLLeHW. [1s nor/owatolweid MULWEeHN Npu N3BECTHbIX
naeanbHbIX yCnoBusx no Teopeme BoprHuca [23] achdhekTbl 3aTyxaHna U akyCcTUUYECKOro TeHEHUS KOMNEHCUPYIOT Apyr
Apyra, a 3HaumnT, 1 He HY)XXHO BBOAWTb Nonpasky. [MoBefeHVe peasibHbIX MULLEHel (Kak NOrOoLWAoLLVX, TakK 1 0TpaXatoLLyX)
NeXuT rae-To Mexay aTumu AByMs 6a30BbiMM Mogensamu [16]. MoaToMy pekomeHAyeTcs paccmaTpuBartb pasMax no-
rpeLHoCcTell. paBHbI pasHuLe MeXAy HEKOPPEesIMPOBaHHbIM 3HAYEHVEM W3MEPEHHON MOLLHOCTY W ee 3HaueHueM,
yunTbiBaOWMM 3aTyxaHve [23]. 3TOT BK1ag B NOrPELIHOCTb 3aBUCUT OT PacCTOSHUA A0 MULLEHWU U AOMUHUPYET, Korga
N3MepeHnst NPOBOAAT B AMana3oHe BbICOKUX MerarepLoBbIX Y4acToT.

AnbTepHaTVBHbIA METO/, OLEeHKM 3aK1iouaeTcs B M3MEPEHNN MOLLHOCTY Kak (YHKLMK PacCTOSAHUSA A0 MULLEHN W
3IKCTPanoNALMY pesynbTaTos K HYyNEBOIN ANCTaHLMU NOCPEACTBOM aniropuTMa perpeccum, 6a3vpyrowerocs Ha IMHenHoM
WM 3KCMOHEHLMaIbHOM 3aKOHe 3aBCUMOCTM OT PaccTosiHUSA. I3MepeHHble 3Ha4YeHns1 He ByAyT TOUHO COOTBETCTBOBATb
3TOli 3aBUCMMOCTH, T.e. ByAeT HabnogaTbCa HEKOTOPbIN 3KCNepUMeEHTasIbHbIA pa3bpoc, 1 Torga ANs nosyyeHns OLEeHKU
NOrPeLlHOCTN pe3y/ibTara 3KCTPanonAauMy UCMob3yT CTaH4apTHbIE MaTteMaTuyeckme npoueaypsbl.

[N MULLEHW C HEeNMOCKOW NOBEPXHOCTbIO TPYAHO onpeaenuTb adhekTUBHOE paccTosHKe A0 Hee. 34eCb Nones3Ho
BCMOMHWTb, YTO CPEefHAS BbiCOTa KOHyca Wi nupamuibl pasHa 1/3 BbICOTbI MpW OTCHETE OT OCHOBaHUSA Wan 2/3 npu
oTcyeTe OT BePLUMHbI. DTO NPaBWIO MOXHO NPUMEHSTb, KOrAa MUCMOMb3YT OTPaXarLie MULEHN KOHUYeCKol hopMbl
W NOrMoLatoLLye MULWEHN C KAWHbAMY NupaMugoobpasHoli gropmbl. 15 BOOOGpaXaeMoro naeanbHoro  LanHapu-
4eckoro nydka, najatollero Ha BbINYKIYK KOHUYECKY0 MULLeHb, 3thhekTMBHOE paccTosHMe A0 MULLEHW paBHO (23/3)
tg p. rge a— paguyc nydka, ap — nosyyTon KoHyca.

A.7.12 CBolicTBa NaeHkn

[lononHutensHas nHgopmauusa oTCyTCTBYET.
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A.7.13 KOHEeYHOCTb pa3mepa MuULIEeHU

MpuBeaenHan B A.5.3 npunoxenns A chopmyna ana MUHUMa/ILHOTO pasmepa MULLeHn 6asupyeTtcs Ha 2 %-Hom
KpuTepun. Ecnu aeiicTBuTeNbHAS LUMPUHA MULWEHN Goee YeM Ha 50 % 6osblue, Yem onpegeneHHoe no A.5.3 3Have-
HWe. TO MMEeT CMbIC/ OLEHWUTb ee BKaj B MOrpeLlHOCTb TOMbKO Kak 1 % unu aaxe meHblue {14]. PekomeHayeTcs,
0flHaKo, NPOBEPUTb 3aBUCUMOCTb PafWaLnoHHOM CUbl OT PACCTOSHWS L0 MULLEHW B COOTBETCTBUM C A.6.2. NPUHAB B
pacuet 3aTyxaHue 1 akycTuyeckoe TeyeHue (cm. 7.11).

CTporo roBopsi, NpuBeAeHHbIe hopMy bl cnpaBeA/MBbI AN NOrowaioLein MmuweHn. MprueedeHHble B A.5.3 npu-
noxeHvss A i B NpunoxeHun E orpaHnyeHns npuMeHnMbl 415 BbINYKbIX KOHUYECKNX MULLIEHEA.

A.7.14 TINOCKOBO/IHOBOE NPUGNXEHNE

Ecnn none nmeeT CxofsLLyloCs WM PACXOASLLYIOCSA CTPYKTYpY, TO MpuMeHeHue chopmyn 13 pasgena B.2 npunoxe-
HWst B o5 Nnockoii BOMHbI HE COBCEM KOPPEKTHO. TeopeTnyeckme OLEHKUN rpaHuL, MOrpeELUHOCTEN, BbI3BaHHbIX MPUMeHe-
HueM aTux hopmyn Ans oKycMpyeMblx Nonei A1 nornowaroLleii MuileHmn, npusegeHsl B B.4.2 n pasgene B.5 npuno-
XeHus B (cMm. {25]). TeopeTnyeckvie OLEHKM rpaHnL, NOTPELLHOCTEl, BbI3BaHHbIX NPUMEHEHNEM 3TUX DOPMYN /151 pacxo-
OAWKXCA noneii Ana nornowaroLleil muwenn, npusefeHsl B pasgene E.1 npunoxenus E. O6cyxaeHne cutyaumm
pacxofsALmMMIca NoasiMy ANs BbINyKI0 KOHAYECKO OTpaxkartoLeli MULWeHn npuBegeHo B pasgene E.2 npunoxenus E.

A.7.15 BaunsiHue oKpyxXatoLwmnx ycnosuii

CnyuaiiHble NOrPEeLIHOCTY, BbI3BAHHbIE OKPYXAOLWWMU BUOPALMSAMM, BO3AYLUHLIMUA TEYEHUSMW U U3MEHEHUEM
Temnepatypbl, OLEHMBAIOT, MO MeHbllel Mepe, TPOeKPaTHbIM MOBTOPEHWEM U3MEPEHW, NpeAnovTUTENbHO B pasHble
AHN.

A.7.16 i3mepeHmne HanpskeHus BO36yxaeHuns

B o6Lem criyyas NOrpelHoCTb U3MEPEHNS HaNPSKEHNA BO3OYXAEHNA YNbTPa3BYKOBOro NpeobpasosaTtens He
B/INSIET Ha NOrPELUHOCTb U3MEPEHUS BbIXOAHON MOLLHOCTU. ECnn, ofHaKo, BbIXOAHYO MOLLHOCTb OAHOIO U TOrO Xe
yNbTPa3ByKOBOro npeobpasoBartesi N3MEPSIOT B Pa3/IMuHbIX naboparopusx (HanpumMep, B LEesSX CAMYeHuns), To gon-
XHbl ObITb YYTEHbl BO3MOXHbIE pas3/nuvs B amMnanTyde HanpskeHus Bo3byxaeHus. Tak kak BbIXO4HasA MOLHOCTb
nponopLmMoHasnbHa Keagparty NPUIoKEHHOTO HaNPSXKEHWS, U B TakMX CnydasxX 06bl4HO NOMb3YITCA 3HAYEHUEM U3nyya-
folelt cnocobHocT G. TO MOrPeLUHOCTb M3MEPEHNS HaMPSXXEeHWs1 yABanBaeTCs Npu ee BK/YEHUW B CyMMapHY Mo-
rpewHocTb Ans G.

MpumeyvaHuns

1 Korpa peyb MaeT 0 HanpshkeHU BO3OYXKAEHNSA, BaXHO, YTOObLI OHO 6bII0 U3MEPEHO HEMOCPEeACTBEHHO Ha BXoje
yNbTpa3ByKoBOro npeobpasosarens.

2 PeKkomeHyeTcs, 4ToObl HanpshkeHne BO30YXAEHUA U3MEPSA/IN U 3anuCbiBa/IN B NPOLECCE KaXKAO0ro U3MepeHus
BbIXO[HOI MOLLHOCTU, Y4TOBbI 3aTEM ONpefennTb 3HaUeHNe HanpsHKEHNs A5 KaxX4oro TpebyeMoro ypoBHS BbIXOAHOWA
MOLLHOCTW WKW A5 BbIYVMC/IEHUS U3/TyHatoLLell CMOCOBHOCTW. 3TU JaHHble UCMOMb3YIOT U /19 BbISB/IEHNS HECTAOWIIbHO-
CTeil pa3nIMyHoro poga.

A.7.17 Temnepatypa ybTpa3BykoBOro npeobpasosarens

VI3MeHeHve BbIXO4HON MOLHOCTU NPY U3MEHEHUN TeMNepaTypbl yNbTPa3ByKOBOro npeobpasoBarens MoxXeT
MMeTb 3HaueHne, ecnv NPOBOAAT CPaBHUTE/bHbIE U3MEPEHUS B Pas/IyHOe BPEMS W B Pa3/IMyHbIX MecTax. VHorga ato
N3MEHEHVE MOXET OblTb O4eHb 3HauUUTENbHLIM (Hanpumep. 5 % Ha 1 °C), B 4aCTHOCTU, AN MHOFOC/IOWHBIX, COrnaco-
BaHHbIX MO UMMNeAaHcy YAbTpa3BYKOBbIX NMpeobpasoBaTtesieiil. Vi3meHeHne TemnepaTypbl MOXET 6biTb BbI3BaHO
N3MEHEHVEM OKPYXXaOLLMX YC/IOBUIA UM paccesHuem Tennia B caMoOM y/ibTpa3ByKoBOM npeobpasosaTene.

MoBbileHne TemnepaTypbl Npeobpa3oBaTesisl MOXET Bbi3blBaTb Talke TEM/10Bble KOHBEKLMOHHbIE MOTOKW, KOTO-
pble MOryT U3MeHSATb NoKa3aHWs BECOB.

371 achhekTbl MOTYT 6bITh OLEHEHbI UCCNeA0BaHNEM paAnaLlMOHHOW CUlbl B 3aBUCMMOCTY OT BPEMEHU Henpe-
pbIBHOV paboThbl y1bTPa3BYyKOBOro npeobpasosartens.

A.7.18 HennHemnHoCTb

a) JINHeNHOCTb cUCTEMbI YpaBHOBELLMBAHWSA, BK/IOYas MOABECKY MULLEHW, NPOBEPSAIOT Npu ee rpagyvposke no-
CPeACTBOM HECKO/bKMX FPY3VMKOB Pas/IMuHON MacChl MM M3MEPEHUSMI C MOMOLLIbIO 3aBeA0MO /IMHENHOTO yNbTpas3sy-
KOBOro npeobpasoBaTenia (CM. 7.2) MULLEHbIO, PACNONOXEHHON 6vKe, YeM 10 MM OT Hero:

b) B COOTBETCTBUM C 6.3 1 6.4 UCNO/L3YIOT AerasnpoBaHHyto Bofy 6€3 kakux 6bl TO HU 6bI/10 BO3AYLLHbIX MY3bIPbKOB.
Ecnu oHM BCe e NpUCyTCTBYIOT WM UMEETCH KaBuTalma B ybTPa3BYKOBOM MoJie, TO U3MEPEHUSI MOLLHOCTU MOTYT 6bITb
CYLLECTBEHHO HEBepHbI. Kakoii-To o6LLeli OLeHKM 3TUX UCTOYHMKOB MOrPELHOCTY AaTb Hesb3sl.

C) 3aTyxaHvie ynbTpasByka U akyCTU4eckoe TeuyeHne MOoryT COonpoBOXAaTbCA HeNmHeHocTAMU. Ecnn pacctosHue
mMexay yNbTpa3BYyKOBbIM NpeobpaszoBaTenieM Y MULLEHbIO UM HAMMEHbLLIEee PacCTOsHNUE 4,0 MULLEHN (B 3KCMEPUMEH-
Tax C U3MEeHeHNeM paccTosiHusA) meHble 10 Mm. TO cnefyeT pykoBoacTBoBaTbcs A.7.11. Ecnm paccTtosiHue mexay
yNbTpa3ByKoBbIM NpeobpasoBaTesnieM U MULLEHbIO WM HaMMeHbLUee PacCTosiHWE A0 MULLEHU (B 9KCNepuMeHTax ¢
M3MeHeHVeM paccTosHus) 10 MM unmn 6onblue, TO BEPOATHbI AONOSHUTE bHbIE MOrPELLUHOCTH, CBA3aHHbIE C HENUHEN-
HOCTAIMU, HO 3TOMY He/b3 faTh 06LLel OLEeHKN.

MoxeT nokasatbCs, 4TO 3TOT AP EKT MOXHO NPOBEPUTL C MOMOLLbIO  NINHEIHOTO 06Pas3LLIOBOro y1bTPa3ByKOBOro
npeobpasoBaTtens C N3BECTHOW BbIXOAHOW MOLHOCTLIO. CnegyeT 3aMeTuTb, OAHAKO, YTO HEe/MHEeViHble ABAeHUS npu
3aTyxaHun ynbTpasByka M akyCTUYECKOM TeYeHUN MOryT 3aBWCETb OT BOJSIHOBOW (DOPMbl U OT BEMUMHBI NKa AaBne-
HUSA. 1 Torga pesy/bTaTbl UCMbITaHWA, NO/TyYeHHbIe C IHEeliHbIM 06pa3LoBbIM YNbTPa3BYKOBbIM NpeobpasoBaTesnem,
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BOJIHOBasi (hopMa BbIXOAHOTO CUrHas1a KOTOPOro OT/IMYaeTcs OT Tol, koTopas BOCMPOM3BOAMTCS 13MepsieMbIM Npeobpa-
3o0BaresieM. He 6yayT NOMHOCTLIO yo6eAuTe bHbI;

d) Kpome 3hPEKTOB, PACCMOTPEHHbIX B NepeuncneHnsx a), b) n c), TeopeTmyeckoe COOTHOLLEHME ANA paguaum-
OHHOW cunbl caMo No cebe MOXET 6biTb HEMWHEWHbIM 1 OTAnYaTbea OT hopMyn, AaHHbIX B pasgenax B.2 n B.5 npuno-
XeHUs B. rae ycTaHOBMEHb! IMHEHbIE COOTHOLLEHUS MEXAY MOLLHOCTbLIO 1 CUMOiA. TeM He MeHee, B Mana3oHe BbIX0[-
HbIX MOLLHOCTE, NPON3BOAVMBIX CYLLECTBYIOLLMM B HAcTosLLee BpeMsi AMarHoCTUYECKUM 1 TepaneBTUYeCcKM ynbTpa-
3BYKOBbIM 060pPYA0BaHMEM, aKyCTUUYECKYI0 paguaLMoOHHY0 CUy pacCMaTpuBatoT Kak NIMHEHYI0 OYHKLMIO MO OTHOLLe-
HUIO K BbIXOAHON MOLHOCTW. HennHeliHble OTKIOHeHUs OT hopMy”, AaHHbIX B pasgenax B.2 n B.5 npunoxexus B.
paccmaTpuBatoT Kak NpeHebpexmnMo Masible Mo CPAaBHEHUIO C APYTMMW UCTOYHMKaMKM NnorpeluHocTy [28].

A.7.19 fipyrne NCToUYHUKM

PekomeHAyeTca Nepuoguyeckn NpoBepsThb, He COAEPXUT I CyMMapHas MorpellHocTb, onpegeneHHas ¢ Ucnonb-
30BaHVeM NprBEfEHHbIX Bbllle pekoMeHAauui, ApYrnX UCTOUHUKOB CyYaliHbiX MOrPeLUHOCTER. SToro AoCTMraloT nyTem
pa3bopkn 1 MOBTOPHOI COOPKU U3MEPUTENbHOTO 060PYAOBaHUA U NOBTOPEHUS He MeHee Tpex U3MepeHUit.

Ecnun Tpe6oBaHus pasgenos 5 u 6 ana npeobpasosateneli ¢ ka 2 30 BbINOMHEHbI, TO JOCTUXUMO 3HAYeHne
CyMMapHOii HeonpeaeneHHoCTU uamepennii 10 % B YacTOTHOM AvanasoHe oT 140 10 MIy [26], [29] — [32]. 20 % BHe
3TOro AvanasoHa n go 20 Mry n 30 % Bbiwe 20 Mry. [ina npeobpasosateneit, y kotopbix 10 < ka < 30. JOCTMXUMO
3HaYeHVe CyMMapHOI TOYHOCTM U3MepeHnii 20 % Ha yacToTax, 6/M3KuX K 1 My,

AHanu3 norpeLuHocTeli A5 KOHKPETHbIX CUCTeM npusedeH B [24], [26]. [30], [33]. Ecim BO3MOXHO UCNO/b30BaHne
KaIM6POBaHHbIX 3TA/IOHHbIX Y1bTPA3BYKOBbIX Npeobpa3oBaTesieil, To C HUMW peKOMeHAYeTCA NPOBOANTbL KOHTPO/bHbIE
n3mepeHus [30]. [31]. [34].
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MNpunoxeHne B
(o6sa3aTensHoe)

OCHOBHble POpPMY /bl

B.1 PekomeHayemble HACTOSLMM CTAHAAPTOM M3MEPEeHUs paAnaLMoHHOW CU/Ibl MPOBOAAT B YCNI0BUAX «OTKPbI-
Toro cocyfa» (ycnosusx flaHxeBeHs), T.e. 06/ly4aemas XUAKOCTb KOHTaKTUPYET C OKpy»atoLeli cpefioi, NnofBepKeHHON
BHeLUHeMy AaB/IeHUI0 BO3ayxa.

B.2 Mpu Takux ycroBmsX v ANS MOCKUX Y/bTPa3ByKOBbIX BO/IH Masloli aMnAnTyAbl pagunaLnoHHoe faBreHue,
NposBASAIOLLLEECA HA rpaHuLe pasfena ABYX Cpef, paBHO Pa3HOCTU MeXAy NJOTHOCTSMU aKyCTUYecKOl 3Heprun Ha
06enx CTopoHax NoBepXHOCTY. B 3TOM criyyae COOTHOLLIEHME MeXAY COCTaBNALEN A pafmaLMoHHOR CUbl HA MULLEHb
B Hanpas/ieHUn pacrnpoCcTpaHeHWs1 NepBUYHON BOSHbI M aKyCTUYECKOl BbIXOAHOW MOLHOCTbIO P ynbTpa3ByKoBOro
npeo6pasoBaTesisi BblpaXKatoT:

AN neanbHoOl nornowaroLleli MULLIEeHN

P=cH, (B.1)
015 naeasibHOW OTpadkatoLlen MuLeHn
P =cP/(2cos20). (B.2)

rae ¢ — CKOpOCTb 3ByKa B cpefie pacnpocTpaHeHus (B Boge):
0 — yron mexay HanpasfieHueM pacnpocTpaHeHus najatoLleli BOHbI 1 HOPMaUTbIO K OTpaKatoLLeil NOBEPXHOCTU.

MpumeyaHune — lNMog HanpaseHem nagatouleli BOsHbI 34eCb NOHMMaeTCst Hanpas/ieHne OCUN yNbTpas3BYyKo-
BOrO nosisi, T.e. ero 6osee obuiee, a He YacTHOe onpeaeseHmne.

B.3 BbienpuseaeHHble hopMysibl BKIOYAIOT ABa NPUBANKEHNS.

B.3.1 MuweHb SBNSETCA AOCTATOYHO GOMbLUONA, YTOOLI NEPEKPLITE BCE MOMNEPEYHOE CevyeHue YbTPasByKOBOrO
nyuka, T.e. [ON5 aKyCTUYECKON MOLLHOCTU, U3/lydaemas B Hanpas/eHUsX, NPOXOAALMX MAMO MULLEHWN, NPEHe6pexmmo
Masia Mo CPaBHEHWIO C MOJIHON aKyCTUYECKON MOLLHOCTbHO.

B.3.2 B cpepe pacnpoctpaHeHuss OTCYTCTBYeT MornoleHne ynbtpassyka. Ecim oHo nmeeTcq, To cuvBon P B
3TUX hopmynax NpeacTaBseT akyCTUHeCKy MOLHOCTb B MECTE PAcnoioXeHNs MuleHn. Ans npeobpasoBaHUs 3ToM
aKyCTUYECKON MOLLHOCTU B BbIXOAHYIO MOLLHOCTb Y/NbTPa3BYKOBOro npeobpasoBartesnia ee 3HayeHne YMHOXAlT Ha
exp(2az), rge z — pacCTosiHMe MeXAy MULLEHbK U YyNbTpas3BykoBbIM npeobpas3oBaTenieM, a a — aMnanTyAHbI
KOathhnuMeHT 3aTyxaHua NNOCKMX BOMH. 3HaYeHWe a Ha 4vacToTax, paccMaTpuBaeMmblX B HACTOALEM CTaHAapTe,
nNponopLmoHasnbHo 12

all2 =2,3-10'4 MIy'2cm™ pns unctoli Bogpbl npu 23 "C, (B.3)

rge | —yactoTa ynbTpassBykoBoro nons (35).

MpuBeaeHHbIe Bblille hopMy bl NpeAnonaraoT OTCYTCTBME HENMMHERHbIX UCKaXKEHWUI, a Takke A06aBOYHbIX CUIT Ha
MULLEHb, BbI3BaHHbLIX aKyCTUYECKMMU TeYeHUsAMN (NpejnonaraeTcs UCMo/b30BaHNe SKPaHUPYIOLLE MIeHKY).

B.4 MNpuBeaeHHble Bbille (hOPMy/ibl BbiBEAEHbI B NPEANONOKEHUN PacnpoCTpaHeHNs Ma0CcKoli BO/HbI (B MIOCKO-
BOJIHOBOM NpubavmkeHun). Ho cTpykTypa nons ynbTpasByKoBbIX nNpeobpa3oBaTeneii B 06LiEM C/lyyae OT/inyaeTcs ot
M10CKOM BOJIHbI, N1aBHbIM 06pa30oM, M3-3a AUMPaKLMOHHBIX APdeKToB. Tem He MeHee, UCMO/b30BaHME 3TUX OPMy
peKoMeHayeTca U3 crefyloLyx coobpadKeHHii:

B.4.1 C TOUKM 3peHust IKCnepumeHTa A5 U3MepeHuii ¢ 06bI4HON TOYHOCTLIO B HECKO/IbKO MPOLIEHTOB HUKOrAa He
6bIBaET MIOXMX YNbTPa3BYKOBbIX MPeobpasosartesieil MopLUHEBOro TUMa.

B.4.2 C TeopeTnueckoli Touku 3peHus (cM. (36) 1 BoipaxeHue (E.2) B npunoxeHnn E) nnockoBoHOBOE Npubanxe-
HVe NPUG/IM3UTENBHO BEPHO AJ1S1 KPYr/10ro MOPLUHEBOro UCTOYHMKA C 0CTATOYHO BbICOKUM 3HaveHVeM Ka {K = 2x/ X —
BO/ITHOBOE YMC/I0 B CpPejie pacnpocTpaHeHust; a — paguyc ybTpasByKkoBOro npeobpasoBaTesnis; TeOpeTuieckoe nccne-
[l0BaHNe OrpaHnyMBaeTcs CiyyaeM MoroLarlleil MuweHn). Hanpuvep, HecooTBETCTBME He npeBbiaeT 2 %, ecnm
Ka 2 35, 4To 06bIYHO SIETKO BbIMNOHAETCA A1 YNbTPa3ByKOBbIX Npeobpasosartesneli. HecocToaTenbHOCTL NpuBeaeH-
HbIX Bbllle hOPMY/T MOXET UMeTb MeCTO, rMiaBHbIM 06pa3oM, B Avana3oHe HU3KVX 3HaueHuil ka (BBefeHne monpasok
[N 3TOrO C/lyyast pacCMOTPEHO B NPUIoXKeHun E).

B.5 TeopeTnueckn 060cHOBaHO (25), 4TO hopmynia MI0CKOBO/IHOBOTO MPUGSIMKEHNS HE MOJSIHOCTLIO BepHa A1
chokycmpyeMbIx yibTpa3ByKoBbIX NpeobpasosaTesieil. COOTHOLLIEHWE MeXY MOLLHOCTbIO CCHhOKYCUPOBAHHOTO ybTpa-
3BYKOBOTO MO/ ¥ PaAnaLVoHHON CUIOiA B C/ly4ae MOIIOLAIOLEA MULLEHN MOXET 6bITb NPefCcTaB/IeHo

P=2cF/(1+cosy). (B.4)

roe y = arc sin (alcf) — chokanbHbiii yron (nonyyron);
d — reomeTpuyeckoe hoxycHoe paccTosiHve (paAnyc KpUBU3HBI) yNbTPa3ByKOBOro npeobpasoBaTens;
a— paf1yc akTUBHOTO 3/IeMeHTa y1bTPa3ByKoBOro npeobpasoBarerns.
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Mpuy-» O unnd -* M npvBefeHHOE Bbille BbipaxkeHe npeobpasyeTcs B (hopMy y A1 NIOCXOW BOMHbI. Moka He
6yeT NonyyeHo (TeopeTUYecKn Wn aKCnepuMeHTasIbHO) MHOE HEe3aBUCUMMOE BbIpaXeHWe, pasnyume B aTUX hopmynax
MOXET paccMaTpvBaTbCA kak BO3MOXHbIA BK1af DOKYCUPOBKM NOMS B OLEHKY HeonpeAeseHHOCTU U3MepeHUit.

B.6 Huxe npusefeHa npnbnmsutensHas opmyna Ans BbMUCNEHUS pafnaLnoHHOM CU/bl MPU UCMOMb30BaHWN
KOHWYECKOro oTpaxarens B ChOKyCMpPOBAHHOM Y/IbTPa3ByKOBOM nosie. OHa OCHOBaHa Ha CneayoLmX NpeanosoXeHnsX.

YnbTpa3sykoBoe nose, cosgaBaemoe KpyribiM npeobpasoBatesieM co chepnyeckoii NoBEPXHOCTbIO B HEMOrno-
LLAIOLLEN XUAKOCTU, CUMTAETCS COCTOALLMM M3 aKyCTUYECKUX Nydeld, Kaxkablii 3 KOTOpbIX pacnpocTpaHsaeTcs BAOb Npsi-
MOV JIMHUN 1 NOSTHOCTBIO OTPaXKaeTCs OT NMOBEPXHOCTU MULLIEHW Kak M10ckas BOSHA, Y — (POKasibHbIli MOoyyron.

KoHuyeckas MuLIeHb — 3TO MAeasibHbIVi TBEPAbIA NN MSTKWA oTpaxaTeNb. Ee BepluMHa pa3mMeLlaeTcs Ha ocv
nonsi mexay npeobpasosaresieM 1 ero pokycom. FeoMeTpus MULLEHN XapakTepusyeTcs yrnom 0. kak 3To onpejeneHo
B pasgene 4. TunuyHble 3HayeHns O BOTHYTbLIX OTpaxartenei nexar mexay 25* u 30". 4ns BbINyK/bIX oTpaxatesneii aTn
3HayYeHus cnefyeT NOHMMATb Kak OTpuLaTtesibHble, ¥ TOraa TUNMYHoe 3HadeHne 0 = - 45%

MuLLEeHb NOHOCTLIO NMEPEKPbIBAET BCE MoJie. T.e. He CYLeCcTBYET /lyyeil, KoTopble He nonaganu bl Ha MULLEHb.

OTpaxeHHble /lyun CBOBOAHO PacnpoCTpaHATCs A0 6ECKOHEYHOCTU WM NoKa NOJSIHOCTLIO He MOroTATCA rae-
6o npeanbHbIM NoOrnoTUTeNeM. Hu oguH u3 nyyeid He BO3BpallaeTcsi Ha npeobpasoBatenb. B ciyyae ¢ BorHyTtoit
MULIEHbIO MHOTOKPATHBIX OTPaXEHWI He CyLLecTByeT.

B 3TOM cnyyae BblpakeHne uMeeT Bug,

P = 4 cF ¥ function (y,0),
rae function (y. 0) = (1- cosy) I [(1- cos 2y)(1 + cos 20) - (2y- sin 2y)sin 20]. (B.5)

MpunmevaHunsna

1 Yron y durypupyeT B NnpuBefeHHOM hopmyne He TObKO B TPUrOHOMETPUYECKMX (DYHKLMSAX U NO3ITOMY [O/KEH
BblpaXaTbCsl B paguaHax.

2 Ecnm =0 - 45", 1o B cooTBeTcTBUM C (B.5) 3HaueHne P/cF coctasuT 0.98 (T.e. pasHuua mexay 3HauyeHusMU,
BbluMC/IeHHbIMY MO chopmynam (B.2) n (B.5). coctaBuT 2 %) npu 3Ha4eHnn y. cootTeeTcTByowemM d = 32a. 310 06CTOATE Tb-
CTBO W ABNSIETCSA OCHOBOW A1 COOTBETCTBYIOLLUMX pekoMeHaauuii B 5.2.3.

CneflyeT OTMETUTb, YTO NPUBEAEHHOE BbilLE BbIPAXEHNE NEepexoauT B CTyneH4aTyio diyHKLMIo XeBuncaiiga, Koraa
BEPLLUMHA KOHyca NepeMeLlaeTcsi Yepes qookyc.

MpuBefeHHas Bblille hopMyna NoslyyeHa Ha OCHOBE HECOBEPLLEHHOM Mogenu, 1 No3TOMyY ee CriedyeT paccmatpu-
BaTb Kak annpokcumauuio. ddpdpekTamy Aucpakuum 34ecb MOXHO NpeHe6bpeYb, Kak ¥ MHUMbIMM YacTsMU CKOpPOCTU
yacTuy, NOSIBNAKLLMMUCS, KOTAA aKyCTUUECKVE /lyun He NapasifenbHbl Apyr apyry. JIokasibHoe OTKIOHEHUE OT NPSIMOTo
pacnpocTpaHeHUs (HanpumMep, B pesynbTate AUPaKLym) [NIOKET NPUBECTU K YBETUUYEHWIO UM YMEHBLUEHWIO pajuaLm-
OHHOIA CUbI, TOrAA Kak Npy UCMo/Ib30BaHWK MOTIOTUTENS ANPaKUUS NPUBOAUT K YMEHbLUEHWIO paAnNaLMOHHON CUbI.

MpumeyaHune — TeM He MeHee, CYLLIECTBYET 3KCMEPUMEHTa/TbHOE 1 YAC/IEHHOE NOATBEPXAEHNE NPaBU/IbHO-
CTV aKyCTU4ECKOW MOZEeNn, NOMOXEHHON B OCHOBY BbipaxeHus (B.5) [37]. B 3TOM KOHKPErHOM 3KCNEepUMEHTE C BbIMyK/1bIM
KOHMYeCKUM oTpaxaTesiem ¢ yriom 0 = - 45" BblpaxeHue (B.5) 6b110 Npuban3nTeNbHO BEPHbIM, KOrga paccTosiHue
mexy npeobpasoBaTesieM M BEpLUMHON KOHyca npesbiwasio 20 MM 1 6bi/10 MeHblue Ha 10 MM 1 6onee hokyCHOro
paccTosiHusA. Ha paccTosiHusAX, MeHbLMX 20 MM. NPy ABHOM Ha/IMYMN OTPadKeHWA Mexay npeobpasoBaTesiemM 1 KOHYCOM
n3mepsieMas cunia Bo3pacTaeT v MPUMEPHO YABauBaeTCs Ha OYeHb MaslblX PACCTOSHUAX; Ha PacCTOsHUAX OT hokyca,
MeHbLWKUX 10 MM. 1 3a )OKyCOM M3MepsiemMas cuna NocTeneHHo yMeHbLIaeTcst 0T JOOKYCHOro 3HadeHus, onpeaense-
MOro BblpaxeHunem (B.5). g0 60n1ee HU3KMX 3HAYEHWI 3a hOKYCOM.
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Mpunoxexne C
(cnpaBoyHoe)

Opyrve meTofbl N3MEPEHUS MOLWHOCTMN yNibTpa3Byka

MpUMEHANNCL 1 MHOTUE ApYyrue MeToAbl M3MEPEHUST pafuaLMoHHOM CUJbl, Kak. HanpyMep, TOPCUOHHOE ypaBHO-
BelunBaHue [38]. nm ycTpoicTBa, MCNoMb3yoLLe MOAYIALMIO pagnaLMoHHOoli cruibl [24]. [39]. Cuctemsl ypaBHOBELLMBA-
HUS paAnaLoHHON CUbl C MOAYNALME MOTYT GbITb UCMOMBb30BaHbI C /T06LIM YN1bTPAa3BYKOBLIM NpeobpasoBaTenem,
€Noco6HbIM paboTaTb NPY MOAY/IMPOBAHHOM WM TOHASIbHO-UMMYIbCHOM BO36YXAeHWW. Bonbluoe cemMeiicTBO yCTPONCTB
C03/jaHO Ha OCHOBE MeToAa NaBatoLLeil MULLEHN, KOTOPbIE 0ObIYHO NpeAHasHaveHbl A1 paboTbl B Anana3oHe MOLLHO-
CTV NopsiaKa eanHWL, BaTT, UCNONb3yeMOM B y/bTPa3BYKOBOW Tepanun. B HauanbHoM BapuaHTe [20] pedhnektop KoHuyec-
Koli hopmbl NoA AeCTBUEM pajuaLMOHHOM CUNbI NepemeLLascs B 601ee TSXeNy XMAKocTb (TBTpaxaopua yrneposa
nnm TeTpaxnopatuneH). B nutepatype [40]—[44] MOXHO HaTU MHOXECTBO MoAMMKaLMiA 1 yCOBEPLLUEHCTBOBaHWIA 3TOro
npuHUMna. O4eHb YyBCTBUTE/IbHbIE K NMOTPYXEHWIO BECHI, NPUroAHbIE 4151 M3MEPEHWI B MUKPOBATTHOM AManasoHe, onu-
caHbl B [45].

[pyrve meToAbl, OTINYAKOLMECA OT NPUHLUMNA YpaBHOBELLNBAHNSA paAnaLOHHON CU/bl, OCHOBaHbI HAa CKaHWUPO-
BaHVWN yNbTPa3BYKOBOrO MOJsi NOCPEACTBOM KanimbpoBaHHOro ruapodoHa (nnockoe ckaHupoBaHue) (cM. MK 62127-2)
[46]. pndbpakumm ceeTa [1], [47] v kanopumeTpun [1]. [3]. [48].
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MpunoxeHne D
(cnpaBo4Hoe)

Cpepa pacnpocTpaHeHuns u gerasayus

D.1 YcTaHOBNEHO JOCTOBEPHO, YTO Ha pe3y/ibTaTbl U3MEPEHUst MOLLHOCTM y/ibTpasByka Ha yvactotax 1 My u Huxe
MOXET OKa3blBaTb CW/IbHOE B/IMSIHWME aKyCTuyeckas kasuTauusi. KaeButauus — 3TO POCT, OCLMAISAILMK U CX/0MbIBaHWE
paHee CyLLeCcTBOBaBLUMX MUKPO/Y3bIpbKOB, HANO/IHEHHbLIX MapoM WM Ta3oM, B cpefe. B npouecce nsmepeHns mMoLLHO-
CTV yNbTpasByka Ny3bIpbkU paccevBatoT ybTPa3BYKOBOW My4yoK, U3/yYaemblii UCTbITYEMbIM Npeobpa3oBaTenieM, Np1Bo-
05 K HECTABUIBHOCTMN U 3aHWXEHWIO ero AeCTBUTENIbHON MOLHOCTU. B 3TOI CBA3M HEO06X0AMMO 3HATb, Korga nosiBnseT-
€A KaBuUTaUWs, U BblIbUpaTb NOAXOAALLYIO Cpefly, B KOTOPOU kaBUTauma 3atpyfHeHa. MeToj onpefeneHns Havana kasu-
Tauum onucaH B (26). B 4aCTHOCTW, Ha4Yas10 MHEPLMASIbHON KaBUTaLMM YaCcTO XapakTepusyeTca Hasimumem CcybrapMoHuMK
OCHOBHOII paboueii YacToTbl. [pyMep akyCTUYecKoro cnekTpa, nosly4eHHOro ¢ MOMOLLbI0 30HA0BOr0 rnapodoHa, npuee-
OeH B (261

Bo3moxHble MeToApbl Aerasauun Bofbl npusefeHsl B Tabnuue D.1. B 3Ty Tabnuuy cBefeHbl MeTobl, Ony6mKo-
BaHHbIE BO MHOMMX AOKyMeHTax, /11 TOro 4tobbl NokasaTb MHOroo6pasne BO3MOXHOCTEN NosyvyeHust ferasvpoBaHHoO
BoAbl. Ana 6onee nogpobHOro onucaHWsa npoueayp NoAroToBKU BOAb! AaHbl CCbIIKA HA COOTBETCTBYIOLLME UCTOYHUKW.
Ecnn npvmeHeHve gerasnpoBaHHON BOAbl 06A3aTeslbHO, TO PEKOMEHAYETCS N3MEPATb KOHLEHTPaLMI0 pacTBOPEHHOTO
€ BOJie K/C/10poAa, YTO AACT NOJE3Hy0 1 HE06X0AMMYIO MHOPMaLMIO O KOIMYeCcTBE PaCTBOPEHHOrO B BOAE rasa.

CyLLecTBYIOT 1 Apyrve MeTofbl nn fobaskn AN8 yMeHbLIEeHNS CoAepXaHusa rasa B Bofe.

3NeKTPOXUMUYECKUI NpoLEecC BblAENEHNS KUCI0poa U3 BOAbl. ITOT METOA, Kak W 3/1IEKTPONIMTUYECKUN, He Tak
NPOCTO BbINOSHUTb.

[lo6aBnexune B BoAy rmapuaa uuHka. Mpobnema B TOM. YTO OH O4YeHb TOKCUMYEH M Yepe3 HEKOTOPOe Bpems pasna-
raeTcs B ras.

Vcnonb3oBaHne MUKpomabTpa. ITO AOPOroli cnocob, NPUroaHbIi ANA ManeHbKOro Konnyectsa Bofbl. MoxeT
MCnonb3oBaTbca A5 NPOTOYHON BOAbI.

XOpOLUO M3BECTHbI METOAbI Aerasauun npy NOHWKEHHOM AaBneHun (Hanpumep, 12 yacos npu 2.5 klMa) n Harpe-
BaHUM (15 MuH Tpu Temnepatype 100 *C). C 1x NOMOLLbIO MOy4aloT XOPOLLO AerasvupoBaHHyto Bogy (KOHLEeHTpauus
Or < 4 mT/Nn), HO TO/NbKO HA HECKOJIbKO YacoB, CM. pucyHOK D.1. Bo BceX yCTaHOBKax /19 YMeHbLUEHNs: BpeMeHu gerasaunm
B&XXHO OTHOLLEHVE NoLWaamM NOBEPXHOCTUN BO/bI kK ee 06beMy. CKOPOCTb HaCbILLEHUS BOAbI Ta30M, T.e. BOCCTAHOB/IEHUS
NCXOHbIX 3HAYEeHUIi ra3ocofepXxaHus. 3aBUCUT OT pa3MepoB Haka C BOAONW 1 OT COCTOSAHUS NOBEPXHOCTMN BOAbI (CMOKON-
Hoe un Het). MeToAbl Aerasauun BakyyMypoBaHUEM WK KUNSYEHWEM, NpuBefeHHble B Tabnuue D.1. gagyT cxofHble
pesynbTarbl.

MeHee n3BecTeH cnocob fo6asBneHns cybduta HaTpua Uan aTaHanona B BOAY AN CAEPXMBAHUA HaYasa KaBu-
Tauun. M B aTUX ciyyasx CKOpPoCTb NOCNEAYHOLLEro HacbIWEHNA BOLbl ra30M 3aBUCUT OT pa3MepoB 6aka 1 OT COCTOSIHUSA
NoBEPXHOCTN BOApbI.

0.2 [lerasauus BakyymmpoBaHuem

Boay MOXHO ferasupoBartb, BbiAepxuBasd ee nog aasneHnem ot 2 go 2.5 kMa. MNMocne 24 yacoB OTKaYKM KOHLEH-
Tpauus pacTsopeHHoro 02 MOXeT cocTasuTb MeHee 1 MT/n. KoHueHTpauma 02 B BOfe COXpaHSAETCA Ha YPOBHE HUxe
4 MT/N B TEYEHNE HECKO/bKMX YacoB.

KoMMHASUM TONOTaB, M

PucyHok D.1 — VI3mMeHeHVe BO BpeMeHM KOHLEHTpaLuun K1cno-
poga, pactBopeHHoro B 200 M ferasmpoBaHHO METOLOM Baky-
YMUPOBaHNA BOAbI C M/IOLLaAbI0 NOBEPXHOCTU 34 cM2
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Ta6nnuya D.1— MeTtogpl Aerasaunm Bogpl

[JokymeHT

M3K 61846

M3K 60854

M3K 61102

HacToswuii
cTaHgapT

M3K 60866

(493

[50]

20

MeTog,

KunsaueHne

Kunauenune
npu MoHw-
XEHHOM
LaBneHnn

Pacnbinexve
npy NoHu-
XXEHHOM [aB-
neHun
KunaueHne
MoHmxeHHoe

AaBneHune

MoHmxKeHHoe
LaBreHve

KunsaueHne

[ob6asnexne

Na2s03

Pa3nuyHeie
npoueaypbl

KunsaueHne

MoHmxKeHHOEe
LaBrieHve

10 pasnuu-
HbIX METO/0B

HavanbHoe
K34yecTeo BOfbl

AvctunnuposaH-
Has n unbTpo-
BaHHas

AnctnnnnposaH-
Haa u unbTpo-
BaHHas

AvctunnuposaH-
Has n unbTpo-
BaHHas

AncTunnnposaHx-
Has

AvctunnuposaH-
Has

[lenoHn3npoBaHx-
Has

JenoHn3nposaH-
Has
JevoHn3npoBaH-

Has

[lenoHn3npoBaH-
Has

AvctunnuposaH-
Has

AncTtunnnposan-
Has

AvctunnuposaH-
Has

PaznnuHas

MpoLeaypb! Aerasaumm

KunayeHune B TeyeHne 15 MuH

OxnaxpgeHune o 54 ‘C

3anosiHeHne yepes LWNaHT 1 3aKyrnopuBaHue
OxnaxpgeHve 1 xpaHeHune

Kunsuenve npu gasnenun < 10* Ma (20 n)

OxnaxgeHne fo 39 I B TeYeHne Houn

XpaHeHuve npu 39 *C n gasnenun <10* Ma B
TeyeHve 1—7 cyToK

Pacnbinenve npu gasnedun < 10* MNa

Harpesanue fo 80 “C B TeyeHue 14

Mpu gasnexun 2500 Ma B TeyeHre 1y

Mpu paBnenun 2500 Ma He meHee 24 4 A0
KOHUeHTpauun O, < 1 mr/n

KunsyeHne B TeyeHve 5 MuH

OxnaxpeHne 6e3 nepemelumsanus go 23 ‘C

KoHueHTpaums O, go/mxHa 6biTb < 2 Mr/n

[o6asneHve 4 r/n Na.SOj npuBeAeT K KOHLEH-
Tpauwu Or 0,1 mr/n

Mo BbIGOPY
Harpesanne go 80 “C B TeyeHue 14, coxpaH-
HocTb 48 4 npu 10' Ma

Bakyymuposaxue npu 2000 Ma nnm meHee, co-
XpaHHoCTb 48 4 npu 101Ma

OTKauka LieHTPOOEeXHbIM HAacOCOM MpW OYeHb
HN3KOM faB/1eHNUN U HarpesaHnU ¢ HenocpeacTBeH-
HbIM 3anosiHeHneMm 6aka. s fAnTenpHoro xpa-
HEeHnA cocypn repmMeTmsnpoBatb

PaznnuHble npoueaypbl

TpeboBaHus K
KayecTBy nocrne

[ferazaum

M3mepeHne
KOHLleHTpauum
0 2 He TpebyeT-

cA

KoHueHTpauus
02<4wmr/n

M3mepeHne
KOHLeHTpauum
02 He TpebyeT-

ca

Ansa n3mepe-
HWiA ¢ rmapo-
oHOM:
KOHLeHTpaums
02<
< (5— 8) mr/n.
Ona n3vepe-
HWIA MOLLHOCTM:
KOHLIeHTpauus
02<4wmr/n

M3mepeHne
KOHLeHTpauum
02He TpebyeT-

ca
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D.3 ferasauns MeToAoM KMNAYeHUs

Ewe oauH npuemnemblii AnA ferasaumm MeTof — 3TO KMNsYeHWe BOAbl B TeYeHue onpefefieHHoro nepuoga
BpemeHun. B Tabnuue D.2 npusegeHbl pe3ysnbTarbl, KOTOPble MOXHO NOyynTb, UCMONb3YA TPU pas/inyHble npoueaypsbl.

KoHueHTpauus Kucriopoga faHa nocsie KUMNAYeHUs 1 OXNaxAeHus B pe3epByape [0 Temnepatypbl Huxe 23 *C.
Bpems oxnaxkaeHusi 3aBUCUT OT BHELLHUX YC/0BUIA U CKOPOCTY NepeMeLIMBaHns BOAbl B pe3epByape.

Tab6nunua D.2— Ycnosus gerasaymm Bogbl KunsyeHmem

HauyanbHana KoHueHTpauus KoHeuyHas koHueHTpauua 04 . Bpems oxnaxpaeHus ot

Bpemsa kunadenns, O.j . Mr/n (go kunaueHus) mr/n. npu 23 'C 100 X po 23 'C. MUH
5a 7.2* 1.7» 24>
10* 7.8a 2.0a 35*
201 8.0 3.1i 28iA

" bes3 nepemelLnBaHUs:
1 OueHb cnaboe nepemelLnBaHye.

M3 Tabnuupl D.2 MOXHO caenath cnefyiolime BbiBOAbI:

KUMNAYEHEe Ha NPOTSKEHUN 5 MUHYT [OCTATOYHO Aera3vpyeT Boay,

nepemelumBaHme (faxe oveHb cnaboe) B NEPUOL OXNXKAEHWUA CUBbHO MOBLILIAET COAepXaHue kucnopoga B
BOfE:

BpPEMS OXNaXAEHNA HECYLEeCTBEHHO BNAET Ha COAepXaHue Kucnopoga A0 Tex nop, noka oHo kopoye 35 MUHYT.

D.4 feraszauusa gob6asneHnem Na2SOj

[pyrum mMeTodoMm Aerasauun, obecneunsaroLLyiM nosyyeHme o4eHb XOpOoLUMX pe3ynbTaToB, ABnseTca jobasnexHne
cynbhuta HaTpus (Na2S03). Boga, HacbilweHHas kucnopogom npu 20 "C, 6yaeT cofepxaTb 0KOMo 9 MT/n Kucnopoaa.
[lna cBs3blBaHWA 3TOroO KMcnopoga Heobxoammo okono 0.5 r/n cynbdnTa HaTpus. Mpu 3TOM OH NpeBpaLlaeTcs B cynbar
HaTpus (Na2S04).

[nsa npumepa 6bin1a B3iTa BOAA, B KOTOpYo 6bi1 fobasneH Na2S03 gns nonyyenns 4 %-Horo (no Becy) pactsopa.
CopgepxaHvie 02 B Takoil Boge ocTaeTca < 4 Mr/n Ha NpOTSKEHUN AITENbHOTO BpeMeHn (CM. pucyHok D.2). CKopocTb
HaCbILLEHNS Takoro pacTBopa BO3/4yXOM CYLUECTBEHHO 3aBWCUT OT pa3mepoB 6aka ¢ BOAOW. B eMKOCTsIX ¢ 60/bLUMMM
pasmepamv Bpems HacbllLeHUs1 JeraspoBaHHON BOAbI KMCIOPOLOM MpeBbiaeT 150 u.

CKopocTb 3ByKa B Bofe nocne gob6asneHns Na2S03 npakTmyeckun He M3MeHunacb. VIsmeHeHme NaoTHOCTU Me-
Hee 1 %. SnekTpuyeckas yaenbHas nposoaMmocTb pacteopa 4 r/n Na2S 03cocTasnseT 5.1 mClem.

KoHupgHTpadx BtoicpapL, min

BriA*M ai*;*» mn -#--6rfn; KOcm*;200mn
-0--4(N1 120BA eramn

PucyHok D.2 — 3aBUCUMOCTb OT BPEMEHU KOHLIEHTPaLMM pacTBOPEHHOro
KucnopoAa npv cogepxannmn cynbuta Hatpus 2.4 1 6 r/n B feMuHepa-
NN30BaHHON BOoAe AN eMKOCTell pasnuyHoro obbema u naowaau no-
BEPXHOCTU BOAbl. VI3MepeHus HaunHaiMcb HeNnocpefcTBEHHO Moc/e 3a-
NOJIHEHUS1 EMKOCTU Npu Temnepatype Bogbl (22 + 1) "C

Mopo6Ho WwenouHomy pacteopy pacTteop Na2S03B Boge 6yAeT BO34ENCTBOBATL HA HEKOTOpbIE MeTa/l/bl, Takue,
HanpvMep, Kak ayIloMUHIRA 1 HUKeNb. Tloc/e 2 YacoB HAXOXAEHWsI B PacTBOpe a/lloMUHMEBIN KOpMyc npeobpasoBaTesst

6yAeT 0T4acTM KOpPOAMPOBaH. VIMEHHO NO3TOMy Takue npeo6pasoBaTesiv PeKOMeHAyeTCsi Norpyxartb B pacTBop Ha
BO3MOXHO 60/siee KOPOTKWiA Nepuos BPEMEHMW.
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Mcxoas 13 BbILEU3NOXEHHOTO MOXHO CAeNaTh BbIBOg, YTO pacTBop Na2S 03 XopoLuo NoAXOAUT A1 UCNOo/b30Ba-
HUSA Kak anbTepHaTBHAsA cpega.

MpumeyaHune — ITUM CNOCOGOM yAAISETCA TO/IbKO PACTBOPEHHBIV B BOAE KMC0pog,. OfHako Gbl10 nokasaHo,
uTO A8 NPEAOTBPALLEHNS KABUTALMMN U HYXKHO YAAIATb KUCMopoa [27].

D.5 Cpefia pacnpocTpaHeHu s, OT/In4Hasa oT BOAbI

OTaHguon (3TUNEHININKONb)

BopHblii pacTBOp 3TaHAMOMA. HANpUMepP B COOTHOLLEHUW 2:1, B kayecTBe cpefbl, MPenAaTCTBYOLLEN kaBuTauum,
1CNoNb30BaTb He PEKOMEHAYETCH, XOTA Y MOXHO NPeAnoioXunTb, YTO 61arofaps BbICOKOW BA3KOCTM CMECU MosiBlieHne
KaBuTauum 661710 6bl MEHee BEPOSITHLIM.

MpoBefeHHble N3MEPEHUS C UCNONb30BAHWMEM pacTBOpa 3TaHAMoNa Nokasasn, YTo NosiBIeHWe CybrapmMoHuK B
CneKTpe curHana Kak NpefBeCcTHUKOB KaBUTauuy Habr4anoch TONbKO NPU HaVBBICLLUMX YPOBHAX MOLLHOCTMW U YTO Takas
cpefa MeHee nofsepxeHa kasuTauuu, yem Boda. OAHAKO M3MEepeHne akyCTUYeCKUX CBOWCTB pacTBopa nokasasio, YTo
CKOPOCTb pacnpocTpaHeHust 3Byka B HeM npu 19,5 "C 6blna pasHa 1720 m/c. 4To Ha 16 % Bbilwe, YeM B Boge. K ToMy xe
yAenbHbIN akyCTUYeCKuini mnejaHc pacteopa aTaHanona oTanyancs ot Bogpl Ha 20 %, 4TO faneko He naeanbHo.

dursnonornyecknii pacteop

Bbinun npegnonoxeHns Ucnonb3osBatb 8 cMcTemMax ypaBHOBELLMBAHWA pajuaLnuoHHON Cubl B kayecTBe Aerasu-
POBaHHON XUAKOCTW (PU3MONOTNYECKNI A pacTBOP, NPUMEHSIEMbIN B NeYebHbIX yupexaeHusx. OfHako ucnbiTaHus, npo-
Be/leHHble C 1CNOMNb30BaHNEM TakoW XMAKOCTW, NOATBEPANIN, YTO KaBUTaLMA B Heil BO3HWKAET nNpu 60/1ee HU3KMX YpoB-
HAX mowyHocTu (5 BT), uem B Boge (15 BT). [MoaTomMy 3Ta cpefia He paccMaTpuBaeTCs Kak aflbTepHaTvBHasA 415 UCMOo/b30-
BaHUA NpU U3MEPEHUAX MOLLHOCTH [27].

MpumeuyaHue — CraHAapTHbIV (OM3MONOrMYECKUA pacTBOp — 3TO CTEPU/IM30BaHHAs BoZa, cofepxkallas
0.9 % xnopuga Hatpus (9 r/n).
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Mpunoxenne E
(cnpaBo4Hoe)

N3mepeHne pagmnaLnoHHON cunbl
npu pacxosflwmxcsa ynbTpasByKOBbIX Myykax

E.1 MonpaBku 1 NOrPeLIHOCTH, PACXOAALLNECS MO, NONAAAKLME HA NOTOWAIOLLYI0 MULIEHb

MpUMEHMMBbIE B O6LLEM Cly4ae METOAbl U3MEPEHUS PAANALIMOHHON CUJTbI F 1 BbIYUCTIEHUS MOLLHOCTU YNIbTPa3BY-
ka P ocHOBaHbI Ha NPeAMNooXeHUI, YTo BOJHA N/lockast. Bonee peanucTuuHble Mogeni noneit [25). uccnefoBaHHbie B
npouecce BbINOSHEHWS1 EBPOMNECKOro COBMECTHOTO MPOEKTa, U3/MI0KEHbI B NMPUMNOKEHUM B oTueTa 06 UccneAoBaHNsX
[26. B Lies10M MOXHO yTBEPXAATL, UTO CTPYKTYPa PeasiHOro HeChOKyCUPOBaHHOTO MO/ COOTBETCTBYET YeMy-TO CpeHe-
My MEXAy MosieM MI0CKVX BOSIH U MOJIEM, CO3AaBaeMbIM KPYT/ibiM MIOCKMM MOPLUHEBLIM UCTOYHUKOM. B criyyae a6co-
NOTHO MOrMoLaroLell MULEeHN ¢ 6eCKOHEUHbIM Pa3MepOM MOMNEepPeyHoOro CeUYEHUst BEPHbI OTHOLLIEHUSE:

A5 NoNA NAOCKMX BOSH (E.1)
AN NONsi OT KPYT/0ro Na0CKoro LMINHAPUYECKOTO NCTOUYHMKA

p J,(2ka)lka
cF~"'-J@(ka)-J*(ka) <€-2>

rfie ¢ — CKOpOCTb CBeTa, K — BO/IHOBOE Y1C/0, a — pajunyc npeobpasosartens n J — dyHkuua beccens.
Ha pucyHke E.1 ocumnnupyrowas kpusas UNCTpUpyeT BblpaxeHue (E.2). MakcMmyMbl MOryT 6biTb COEAMHEHbI
NNaBHO KPUBOI corlacHo chopmyne (CriaxuBaHve «no nukam»)

0,6531 .« . 1407 ,

£ =lclka) =1+

Hea) Ka ' {kapww>’ (E.3)
YTO NOKa3aHO CMJIOLWHON MHMEN Ha pucyHke E.1.
PbP

L
PucyHok E.1 — 3aBucumocTb PIcP oT ka (ocuunnvpyto- PucyHok E.2 — 3aBucumocTb PicF OT Ka A1 yeTbipex
wan KpyBas) ¢ annpokcuMaumein «no nukam» (CnaoLu- pasnnyHbIX NcesaoTpaneuneBnaHbIX aMnanTyaHbIX
Has NIMHUA) U LeHTPasIbHON (MO MOMOBUHHBLIM 3HAYe- pacnpegenenuii: Ans e =0 (NopLUeHb) (CMIOLIHAsA KpU-
HUAM) NHUER (MYHKTUPHasA KpyBasi), NpeACcTaBNsioLLein Basl). e = 0.1 (wrpuxoBas). e= 0,25 (ToueuHas), e = 0.6
nonpaBoYHbIA KO3hULMEHT comn (WTPMXMYHKTUPHASA)

3Ta KpuBas NpYMeHVMa TO/bKO f/151 MOPLUHEBOro UCTOYHWKA; A1 APYTOro pacnpefenieHns aMnanTypl, B YaCTHO-
CTW. ANa npeobpasosaTesieil, 3axaTbiXx MO NepUMeTPy, MOXHO OXuAaTb, uTo kpuBas GyfAeT NPOXOAWTb FAe-TO Mexay
PicF = 1 (nnockas Bo/Ha) 1 KpUBOWA, COOTBETCTBYHOLLEV NOPLIHEBOMY UCTOUHMKY.

MoaTBepxaatoLye 3To pesynbTaThbl BbIMMC/IEHNI NpefcTaB/eHbl Ha pucyHke E.2. PaccmatpuBaeTcs ncesaoTpa-
neuveBuaHOe pacnpegesieHie aMnanTy s no nnowaam npeobpasosartesisi, a CHWKEHWE aMnuTyabl konebaHnii K Kpom-
Ke npeobpasoBaTens NPefCcTaBAAETCA He NIMHENHON, kak B [25]. a KBagpaTU4HON 3aBNCUMOCTBLIO COrTacHo thopMyam:
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1 ona 0OSRN a,

na) ag-R2 ans a, £R<a2 ,
| -a? (E-4)
0 onsa <R,

roe R — paccTosiHue OT LeHTpa npeobpasoBarternsi.

MpegnonaraeTcs, 4TO aMNAUTYAa CKOPOCTU KonebaHuii v NOCTOsiHHA U paBHa VO 40 3HAYEHUSI XapakTepUCTUYeCcKo-
ropaguycaR =a,.3aTeM MOHOTOHHO YMEHbLLAETCS A0 Hy/151, COOTBETCTBYHOLLLEr0 BTOPOMY XapakTepucTUIeckoMy paguycy
R = a2 v coxpaHseT HyneBoe 3HauyeHue 3a npegenamu a2. AheKTUBHbIN paguyc npeobpasoBaTens a onpeaensoT Kak
3HayeHne R, 4N KOTOPOro CKOPOCTb aMNIUTYAbl paBHa val2, 4To o3HavaeT

Ma) j_
vo -~ 2- (E5)
3TO aHaNOrMuHO onpefeneHuio, ucnonb3yemomy B [25]. BeipaxeHus (E.4) u (E.5) npuBogaT kK
A2 a? ere| (E.6)

Kaxgoe nceegoTpaneuueBugHoe pacnpegesieHne roxeT GbiTb 0XxapakTepru3oBaHo napameTpom ¢ (a B [25]).
KOTOPbI/i ONPEeAENsitoT Kak OTHOCUTE/bHYIO LUMPUHY 30HbI MAAEHUS aMnIUTYAbl OKOJIO Kpasi Npeo6pa3oBaTensi CornacHo

topmyne

E a (E.7)
3pecb paccMaTpyBaloT YeTbipe pas/iMyHbIX NceBAoTpaneumeBMaHbIX pacnpefeneHuns, nokasaHHble Ha pUcyHke
E.2 cnepytowyMun nvHuamMn: e = 0 (NopLueHb) — cniowHas; e = 0.1 — npepbiBucTas. E= 0.25 — nyHkTMpHas; e = 0.6 —
LUPUXNYHKTUPHasA. Pe3ynbTaTbl pacnpegenenus cr >0 MOryT HaxoAUTbLCA MeXAy KpYBbIMU, COOTBETCTBYHOLLMMM MOPLLHIO
1 nnockoii BosiHe PicF = 1 (cm. Takke [25J).
B 3TOM CMbIC/1e 3HaYeHne, paBHoe 1 (3HayeHue [/1a NAO0CKO BOMHbI), 1 BbipakeHne (E.3) MOXHO paccmaTpusaTb
Kak HavnyuLlyto annpokcumauumio ansa PicF B cnyyae HeM3BeCTHOro pacnpefeneHuns amnantyapl. 9To nokasaHo Ha puUCyH-
ke E.1 npepbIBUCTOI NMHWEN 1 NpeacTaBnseT nonpaskKy, KOTopas MOXeT 6biTb BBEAEHA YMHOXEHWEM pe3y/nbTaToB
M3MepeHunii AN1a NA0CKON BOSHbI HA KOPPEKTUPOBOYHbIV KO3MHULIMEHT, paBHbIii

corr = —:—L—+—*’t(*—a) . (E.8)

KoppeKT1poBOUHbIiA KO3thULMEHT yBennumBaeT pesynbTtar oT PicF = 1 o 3HayeHus, npeAcTaBNEHHOro Npepbl-
BUCTON NIMHWEN Ha pucyHKe E.1. ¢ HeonpeeneHHOCTbIO + 1. KOTopas nepekpbiBaeT BCE NPOCTPAHCTBO MEXAY BEMUYNHONM
PicF = 1 n HenpepbIBHOI IMHWEN CrNaXnBaHWS «Mo NKaM» Ha pucyHke E.1.

PekomeHayeTca ucnonb3oBaTth 3Ty annpokcumaumio. Ha npaktvke cnepyeT Bblbupatb Hanbonee noaxoAaLuii
adhchekTuBHBIN paguyc a. [Ina npeobpa3osaTeneil, NCNob3yembix B ousmoTepaniu, pagnyc AosmkeH 6biTb onpegeneH
13 3HaueHus adhheKkTnBHON niowaan usnydeHusa (JIEH) no MOK 61689. [lns ocTasbHbIX NpeobpasoBaTesnieli 3HaueHve
paguyca onpefensloT no pesynbTaTam M3MepeHuii ¢ MOMOLLbIO rmApodoHa WM MOCPEACTBOM M3MEPEHUSI TeOMeTpU-
Yecknx pa3MepoB afieMeHTa WA rpynnbl 31eMeHTOoB NpeobpasoBaTens. KoppekTMpoBOUHbIA KOI(MULMEHT BbIYCAAIOT
B 3aBMCUMOCTW OT ka Mo chopmyne

- 06531 ,, . 1407
com=1+"a 1 (E9)

KoppeKkTMpoBOUHbIiA KoathhuLmeHT koMneHcupyeT adhekTbl (06bIYHO Masible) He MNOCKOBOSIHOBOW CTPYKTYpbI
nons (pacxoxgeHve nyvka) Npu U3MepeHnsix pagualoHHOI CUbl NOroLatoLLeli MULWeHbI0. Ero MoXHO NpuMeHsTb
[ANs onpefeneHnst 3HauYeHWi akyCTUYeCcKon MOLLHOCTW.

Tak KaK CTpyKTypa Mosisi UcrnbITyeMoro npeobpasosarenisl He N3BECTHA B JOCTATOYHON CTEMNEHW 415 BbIYVC/IEHNS
KOPPEKTUPOBOYHOTO KO3(NLIMEHTA B KaXJ0M KOHKPETHOM C/lyyas, TO C ero BBeJeH1eM NosIBMSeTCA [ONONHUTENbHbII
MCTOYHMK HEomnpee/IeHHOCTU. DTa COoCTaB/iAWas HeonpeaeeHHoCTn 6a3upyeTca Ha NPeAnosIoKEHNN NPAMOYTosb-
HOro pacnpegeneHus ¢ pasmaxom oT PicF = 10 3HayeHus, onpefensemoro BbipaxeHuem (E.3).

CnepfyeT OTMETUTb, YTO NPUBEJEHHOE BbIlLie PACCMOTPEHWE COOTBETCTBYET MoriowanLeil Muwenu. MNpu npose-
[eHUN n3MepeHuii ¢ oTpaxaroLleli MULLEHbIO Takue Nonpasky U HeonpeAeneHHOCTN HeaonyCTUMbI.
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E.2 MonpaBku 1 NOrPeLIHOCTH, PACX0AsALLMeCca NoMSA, BO34eACTBYIOLME HA OTPaXKaoLL Yo MULLIEHb

XOTS Ha A@HHbIN MOMEHT U HEM3BECTHO, Kak BBOAWTb NOMNPaBKW Ha CTPYKTYPY pacxofsLlerocs nons Ans Bbinykioro
KOHMYECKOro oTpaxartessi, HeKOTopble pekoMeHAAUMN BCe Xe AaTb MOXHO.

OcHoBHas chopmyna AN BbIYUC/IEHNA MOLLHOCTW AN uAeasbHOW oTpaxatoweli MULWEHN B KON/IMMUPOBAHHOM
none (nyuyke) npmeegeHa B B.2 npunoxexuns B.

BbluncneHHoe no B.2 3HaueHne akyCTUYecKoli MOLHOCTU By AeT 3aHWKEHHbIM AN M060ro pacxoAsaLLerocs nyuka.
BesmunHa 310ro 3aHMXeHust CyLeCTBEHHO 3aBUCUT OT pacrnpefesieHns AaBfeHns B NMy4Yke U OT CTENEHN PaCXOXAEeHWUA
nyyka. MOXHO paccunTaTb, YTO A5 BbINYKIOTO KOHUYECKOro oTpaxaTens ¢ nonyyrnom koHyca 45" npeHebpexeHne
OTK/IOHEHVEM Yr/ia MafeHus, paBHbIM 5*. yxe NpuBeAeT K 3aHWKEHMIO BblYMCIAEMO MOLHOCTY Ha 17 %. Ha npakTuke
B MNyyKe pagvalmoHHble CUbl BO3AENCTBYIOT HA MULLEHb NOA Pa3/fIMYHbIMUK yriamMy NageHns, 1 No3ToMy 3To Npubnmxe-
HWe ByAeT CNMLLKOM OCTOPOXHbIM. CpaBHEHWe pe3y/ibTaToB N3MEPEHUI akyCTUYECKO MOLLHOCTY B Auana3oHe oT 1 fo
20 BT c BbINYK/IbIM KOHUYECKMM OTpakaTesiemM C NoJyyriom KoHyca 45" 1 ¢ nornowaioLleil MULLEeHbI0 NoKa3aHo Ha PUCYH-
Ke E.3 [26]. 13 KOTOpOro cneayeT, YTO BbIMyK/ble KOHUYECKME OTPaXaTeinm 3TOro TUMna CUCTEMATUYECKN 3aHKaIOT U3Me-
psieMyt0 MOLLIHOCTb.

Ha pucyHke Takke BMAHO, YTO Ansi npeobpasoBaTeneii ¢ ka = 30 HeonpeAeNeHHOCTb 3MEPEHNA BO3pacTaeT o
Henpuemnembix BennunH. OfHa 13 Hanbonee BaXHbIX NPUYUH 3TOTO OGBACHAETCA HUXKE.

PucyHok E.3 — 3aBUCMMOCTb OT K& OTHOLLEHWS U3/lyYaTesibHbIX CNOCO6HO-

cTeil G. Nosy4YeHHbIX A1 KOHUYECKON BbIMYKIOW OTPaKaroLleid MULWEHN ¢

nonyyrnom 45" n nornowaioLlein muweny, ansa 11 pasnuyHbix usnoTtepa-

neBTUYECKVX NpeobpasoBaTenieii, 3MepeHHast B Tpex pas/nyHbiX 1abo-
patopusx [26]

E.3 inameTp MuLLIEHN

CyulecTsyeT chopmyna Ans MUHUMabHOTO paguyca MulleHn b kak thyHKLMM OT Ka 1 OCEBOr0 PacCTOSHWUA Z OT
MuLeHn fo npeobpasosatens (cM. A.5.3, npunoxenue A). CTporo rosops, 3Ty ¢hopMysly NPUMEHSIOT 4151 NIOCKOW
NnornoLwaoLwein MULLEeHN, HO NPU onpeaeNneHHbIX YCIOBUAX ee MOXHO MPUMEHATL U 4718 MULLEHEN ApYrux TUMOoB.

Mog b cnegyeT noHmaTh pagnyc HanbobLIEro NOMEPEYHOr0 CeYeHUss MULLEHN (B C/lyYae C BbIMyK/bIM KOHMYeC-
KMM oTpaxkaTenem 3To 6yeT OCHOBaHVe KOHyca), a Nof z — pPaccTosHWe OT 3TOro ceveHns Ao npeobpasosartens. Ecnm
BblYUC/IEHNS NpuBeAeHbl AN 45" BbINMYKNOro KOHNYECKOro oTpaxaresisi, TO Oka3blBaeTCs, YTO CyLLEeCTByeT onpeaeneH-
HOe orpaHuyeHne ANs 3HaueHni ka, Hke KOTOporo faHHble hopMy bl HUKOrAa He 6yayT BepHbl, HE3aBNCMMO OT pasme-
pa oTpaxartesns, ec/im ero BeplurHa NpubmkeHa K NpeobpasoBaTeslto HACTO/bKO, YTO KacaeTcs ero NoBepxXHOCTU. 3TO
rpaHMyHoe 3HayeHve ka = 17.44.
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Mpunoxexve F
(cnpaBoyHoe)

OrpaHun4yeHunsa, cBA3aHHble C pa3IN4YHO KOMNOHOBKOW BECOB

F.1 KomnoHoBKa BeCOB
Hwxe npepcrasneHbl Hanbonee 4acTo MCNOb3yeMble TUMbl BeCOB. OHM XapakTepusyroTcs cnocobom KpenneHus
MULLEHU K YallKe BECOB.

KomnoHoBka A:

KomnoHoBka B:

KomnoHoBka C:

KomnoHoBka D:

KomnoHoBka E:

KomnoHoBka F:
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C MULLIEHBIO, NOABELLEHHOW NoA Becamu: 6ak ¢ BOAON He CBS3aH C Yallkoli BEecoB; npeo6pasoBatesib
n3ny4aeT BBEPX M YCTAHOB/EH, HaNpUMep, B 0TBEPCTUM B fHNULLE 6aka ¢ BoAoi (pucyHok F.1)

C MULLEHbIO, NOABELLEHHON C NOMOLLbIO 6as1KW, YCTaHOB/IEHHOI Ha Yallke BecoB: 6aKC BOAOW He CBA3aH
C BECamMu; y NOBEPXHOCTY BOAbI HAX0AUTCS NpeobpasoBatesib, KOTOPbIA U3/lyYaeT BHW3 Ha MULLEHb
(pvicyHku F.2 n F.3)

C MuLLEHbIO, Nexalleil Ha fHe 6aka ¢ BOAON, YyCTaHOB/IEHHOTO Ha YalliKy BECOB; Y NOBEPXHOCTU BOAbI
HaxoauTca npeobpas3oBaTesib, KOTOPbIA N3/Ty4aeT BHU3 Ha MULLEHb (PUCYHOK F.4)

C nnockoii oTpaxaroLeli MULLIEHbIO, NOABELLEHHOV Nof yrnomM Ha 6asnke, yCTaHOB/IEHHOW Ha uallke
BecoB: 6ax ¢ BOJOV He CBsi3aH C Becamu: y NOBEPXHOCTU BOAbI HAaXoAUTCS nNpeobpa3osartesib, KOTOPbIi
n3/lyqaeT BHWU3 Ha MULLEHb

C MULLEHbO, NOABELLEHHOV C MOMOLLbIO 6ask1 Ha YaLlKy BECOB Tak. YTOObl UMeNoCh NPOCTPAHCTBO A4/151
yCTaHOBKV NpeobpasoBaTens; 6ak ¢ BOAOW He CBA3AH C BeCcaMu; Y MOBEPXHOCTU BOAbI HAXOAMTCA npe-
obpasoBaTesb. KOTOPbI U3/y4yaeT BHWU3 Ha MULLIEHb (pUCyHOK F.5)

C ropu3oHTa/IbHON OpueHTauvell ynbTpasByKOBOro Myuka, C MULLEHbIO, NOABELLEHHON Noa Aepxare-
NleM C BO3MOXHOCTbIO OnpefenieHnss ee MOJIOXEHNS, a Takke C BOSMOXHOCTbIO WM3MEPEHUS CUJbI
YAEPXUBAHWA MULLEHW B HYNEBOW No3uummn (pucyHku F.6 n F.7)

i A ? 14O -

PucyHok F.1 — KomnoHoBka A ¢ nornowatoweii (a) n otpaxatoLeii (b)
MULLIEHAMN:

1— Becbl. 2 — NynbT ynpaBneHnss Becamu; 3 — npeo6pasoBaTenb; 4 -- MUWEHb:
5 - 60KOBble MOTIOTUTENN



PucyHok F.2 — KomnoHoBKa B ¢ Bbinyknioli oTpaxato-
el MULLEHBIO:
1 — Bechl: 2 — nynbT ynpaBneHns secamun. 3 — npeobpaso-
BaTeNb. 4 — MUWeHb: 5 — GOKOBbIE NOrNOTUTENN. 6 — Aep-
xaTenb npeo6bpasosatensa. 7 — 6ak ¢ Bojoii: 8 — reHepaTop
nycunutens; 9 — BONbTMETP

FOCT P M3K 61161 — 2009

PucyHok F.3 — KomnoHoBka B ¢ nornowatoLeit
MULLEHBIO:

1 — Bechl. 2 nyneT ynpasneHua secamu 3 — npoobpasa

BaTeNb: 4 — MUWeEHbL. 5 - paepxaTenb npeo6pasosaTens:

6 — 6ak c BOAOI: 7 — reHepaTtop W ycunutenb: 8 — BONbT-
meTp

PucyHok F.4 — KomnoHoBka C ¢ norsowatolein Muile-

HblO:
1 — BecChl: 2 — NyNbT ynpaBneHua secamu; 3 — npeo6paso-
BaTenb: 4 — MuWeHb: 5 — aepxaTenb npeo6GpasosaTens,
6 — 6ak c BOAOW; 7 -- reHepaTop W ycunutenb. 8 — BONbT-
meTp

PucyHok F.5 — KomnoHoBka E ¢ nornoluatoLLeii (a) v BorHyToi otpaxatoweii (b) MueHAMM:

I — Becbl; 2 — NyNnbT ynpaBneHus Becamu; 3 — npeo6pasoBatenb; 4 -- MUWEHb; 5 — GOKOBble NOrNOTUTENU
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PucyHok F.6 — KomnoHoBka F ¢ Bbinyknoit oTpa- PucyHok F.7 — KomnoHoBka F ¢ nornowatoweii muile-
Xawlein  MULLIEHbLO: HbIO:
1 -- npe06pa303aTenb. 2 — nonas KOHM4YecKas Mu- 1 — npeo6pasoBaTens; 2 — nornouwawwas MuWeHb; 3 — do-
LWeHb: 3 — MOrNoTUTE b, 4—NlaI'HVIT,ql'IH ypaBHoBe- TOTPaH3UCTOPbl; 4 — 3aTeMHEHHbI naxok. 5 - ToHKoe
; .
LLMBaHUSA paAVIaLI,I/IOHHOI}'ICVIan. S—KaTyLUKa,qﬂﬂ ypaB- nnacTukoBoe OKHO; 6 — onopHas OCb; 77— Boja; 8 — MmarHur;

HOBELLMBAHVS papMaLLMOHHOVI bl 6 —VHYKaTOpS 9 — katywka; 10 — amnepmeTp; 11 — ycunutens 12 — cse-

Hy/ Ha cBeToayodax: 7 —MeM6paHa c (*M'IaHLl,eM; Toanoa; 13 — pagnauuoHHas cuna; 14 — mardutHasa cuna
8 -- CBWHLOBO-KNC/OTHAs Garapes. 9 -- ycTaHoBKa
Hyns; 10 —noppecka mieHw; 11 — kamepa ¢ Bo
[0, 12 — kpbilwka ¢ ¢wibTpoM. 13 — uandbl Ha
KamHsX; 14 — nepeknodaternb AuanasoHoB, asieKT-
POKVbIA B/IOK MOKa3bIBAKILLEE YCTPOCTBO

Cuctembl ypaBHOBELLMBAHUA BCEX PACCMOTPEHHbIX KOMMOHOBOK MOTYT ObITh OCHALLEHbl MULLEHbIO /II060r0 TUNa:
norsiolaoLLei v otTpaxarolleid. XoTa komnoHoska C gonyckaeT WCMo/Ib30BaHNE Kak MOr/IOWAoLLEl, Tak 1 oTpaxato-
LLiei MULLIEHW, B 3TOM MPUIOXEHUN PACCMOTPEH /NLLb OAMH YaCTHbINM Cyvail — KOMMNOHOBKM C NOMOLWAI0LLEN MULLEHbIO.
OC06EeHHOCTN KOMMOHOBKM A (Hanpumep, Ha/MuMe OTBEPCTVS ONpeAesieHHbIX pasMepoB B AHMLLE W3MepUTE/IbHOTO
6aka) HaknadblBaloT onpefeneHHble OrpaHMyYeHns Ha KOHCTPYKLMIO U3MepsieMbix npeobpasoBaTesieil, a 3HauuT, u Ha
obnacTv NnprMeHeHns ycTpoiicTs Tuna A. Hambonee LenecoobpasHo VX MCNO/b30BaTb B 3TA/IOHHBIX CpeACcTBax usmepe-
HUA. KOTOpble NPUMEHSIOT AN51 U3MEepeHus npeobpasoBaTesiell onpeAe/IeHHON KOHCTPYKUMW. [ipyrue TUMbl KOMMOHOBKYM
CUCTEM U3MEPEHNSI PAANALIMOHHOW CUAbl MOTYT 6bITb MOJIOXEHBI B OCHOBY pabounx CPefcTs U3MepeHuii.

F.2 OrpaHnyeHus, cBAA3aHHble C knaccudukaLlmnein Becos

XoTa Bce npeAcTaB/fieHHble B 3TOM MPUIOXEHUN TWMbI (KOMMOHOBKM) CUCTEM YPABHOBELLMBAHWS B TOW WM UHOI
Mepe MpUMEHUMbI A1 U3MEePEHNsS MOLLHOCTW YNbTpasByKa, KakAbli TN MMeeT CBOM MpeuMyLiecTBa W HeaocTaTku,
onpegensiolyie BO3MOXHOCTb €ro KOHKPETHOTO MpUMeHeHus. MNpeuMyllecTsa U HeAoCTaTKV KabkAol 13 KOMMOHOBOK
npueegeHsbl B Tabnuue F.1.

Ta6nuya F.1— MpeumyliecTtsa v HeLOCTATKM CUCTEM YPABHOBELUMBAHWS B PA3/IMUHON KOMMOHOBKe

C MOr/IOLAOLLIEN  MULLIEHBIO C oTpakatoLLeli MULLEHbIO
P n MpumevaHne
A B c O E F A B c 0 E F
v Vv Y vV v V  OTHOCUTENIbHO Hefoporve Bechl
\% JlocTatoyHO YHMBEpPCa/IbHbI
')l)? \% < TlpoyHas nepeHocHass KOHCTPYKUUS
" v 1 MpocToTa ycTpoiicTBa NoafepXaHus MuLue-
8 HW
§. Vv He TpebyeTcsa ycTpoOWCTB 4119 NoAdepaHus
. MULLIEHN
v v Nerxuii goctyn
é \V v MpocToTa 3ameHbl Npeobpa3oBaTens
v BorHyTas MuLLeHb CaMOLEHTPUPYETCS B Y/b-
Tpa3BYKOBOM MNyyke
N He TpebyeTcs I0CTMPOBKA MULLEHN
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OkoH4aHve Tabnuubl F. 1

HepocTtaTtku

C nornowatouei

B C

MWW EHbIO

C oTpaxaiou el MULWEHbIO

B

ul

C

D

E
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MpumeyvaHune

Tennota, Bblgensemas npyu BbICOKUX YPOB-
HAX MOLLHOCTW, ByAeT pacnpefensitecs no
CTeHkam baka

Tennosble KOHBEKLIMOHHbIE MOTOKW MepneH-
[OVKYNSPHBI M3MepsieMolt cune
Pacxogswmiica  ynbTpasByKoBO  Ny4ok
(ka < 30) He MOXeT 6bITb TOUHO U3MepeH
Heobxogumo obecneuntb M3nydYeHne ynbT-
pasByKa CH/3y BBEPX

Mem6paHa akycTM4eckoin cBA3n BblbupaeT-
cA B pe3ynbTaTte KOMMIpomucca Mexay ee
NPOYHOCTLIO 1 CTPEMJIEHNEM MUHUMU3UPO-
BaTb aKyCTU4eckne notepu

KOHBEKLMOHHbIE TeyeHuss 0T mpeobpas3osa-
Tens K MULLIeHN

Heo6XoanMOCTb MOKPLITUS CTEHOK Nor/ioLa-
IOLWMM MaTeprasiom fenaeT WX Henpospau-
HbIMK

8 HeoHOPOAHOM Myuke MULLEeHb ByaeT cMe-
warbes

Harpes MuLIEHM n3-3a MOT/OLWEHUS B Heil
yNbTPasBykKa MOXeT U3MEHWUTb akycTUUecKue
CBOIICTBA MULLIEHN

MepeHoc Tensia oT npeo6pasosaresisi K Mu-
LLIEHM

MpoBonoykn nogseca MULLEHW MOTYT 6biTb
nerko noBpexaeHbl

TpebyeTcs cneuuasibHas KOHCTPYKUMUS Ans
YCTaHOBKM MULLEHW, NpefoTepallarLLas ee
CMeLleHne B HEOLHOPOAHOM YNbTpa3BYKO-
BOM Myyke

Tak kak 6ak C MULLEHbIO YyCTAHOB/IEH Ha Yall-
Ke BecoB, TpebyeTcsl LMPOKWIA auanasoH
B3BELLUMBAHWSA MPU COXPaHEHUN BbICOKOW YyB-
CTBUTE/ILHOCTU. a 3HauuT, ¥ AOPOrne BEChI.
MuH1ManbHaa namepsiemasi MOLHOCTb OKO-
no 20 vBt

[lns HenocpeACcTBEHHON CBSI3W C BOAON Tpe-
6yloTCA cneunanbHble YCTpoiicTBa BBOAA
npeobpasoBaTens

[ns kaMbpoBKM MeToAOM rpasumMeTpuyec-
KOr0 ypaBHOBELLUVBaHNA HEOBX0ANMO UMETb
[ONOIHNUTENbHOE NJIeYo K Becam

29



FOCT P M3K 61161— 2009

Mpunoxenue OA
(cnpaBoyHoe)

CBe/leHNs1 0 COOTBETCTBUM CChINOYHbIX MEXAYHAPOAHbIX CTaH4APTOB
CCbIIOYHBLIM HaUMOHaNbHBLIM CTaHgapTam Poccuiickoli defepauun

Tab6nunya JA

O6o3HaueHNe CCbUI0HHOTO
MeXyHapOAHOrO CTaHaapTa

M3K 60050-801:1994

M3K 60601-2-5:2009

M3K 60854:1986

M3K 62127-1: 2007/Cor.1(2008)

M3K 62127-2: 2007/Cor.1(2008)

M3K 62127-3:2007

M3K 61157:2007

M3K 61689:2007

M3K 61846:1998

CreneHb
COOTBETCTBUS

oT

o1

T

HoT

MOD

MOD

O6o3HaueHe N HaYMEHOBaHWE COOTBETCTBYIOLLErO
HaLMOHaNLHOTO CTaHaapTa

*

FOCT P M3K 62127—2009 lNocyaapcTBeHHas cuctema
obecneyeHuss eAMHCTBa U3MepeHuii. MapameTpbl noneni
yNbTpasBykoBbIX. ObLme TpeboBaHusA K MeTogam n3mMe-
peHunii 1 cnocobam onncaHus nosnei B 4aCTOTHOM Auana-
30He ot 0.5 g0 40 MI'y,

FOCT P M3K 62127-2—2009 TlocygapcTBeHHas cucre-
Ma obecneyeHuss eauHCTBA M3MepeHUin. TMapodOHbI.
O6uwune TpeboBaHMs K METOAMKAM KasIMOPOBKM B 4acToT-
HOM AvanasoHe g0 40 My

FOCT P M3K 62127-3—2010 NocypapcTBeHHasa cuctema
obecneyeHns eguHCTBa U3MepeHuii. MmapodoHbl. O6Lme
Tpe6oBaHUA K XapakTepucTvkam A5 U3MepPeHnit ynbTpa-
3BYKOBbIX M0/1eli B 4aCTOTHOM AnanasoHe oT 0.5 g0 40 MIy,

FOCT P M3K 61157—2008 locyaapcTBeHHas cuctema
obecneyeHns eHCTBA M3MepPeHWii. 3genns meguuuH-
CKne anekTpuyeckue. MNprbopbl yNbTPasByKOBOM AnarHoc-
Tvkn. TpeboBaHMA K NpefoCTaB/EHUI0 NapamMeTpoB akyc-
TUYECKOro BbIXOAA B TEXHNYECKON AOKyMeHTaLum

FOCT P 8.583-2003 lNocygapcTBeHHas cuctema obecne-
YeHus eauHCTBA M3MepeHuiA. FocyaapcTBEHHAas NOBEPOY-
Hasi cxema Ansi CpeACTB U3MEPEHWit nokasaTens npesioM-
NeHVsA TBEPAbIX, XUAKUX U ra3006pasHbIX BELLECTB

FOCT P 8.584-2004 locypapcTBeHHas cuctema obecne-
YeHns efuMHCTBa n3MepeHuii. CueTunkn ctaTmyeckme, ak-
TUBHOW 3M1EKTPUYECKOI 3HEPruM NepemMeHHoro Toka. Me-
TOAMKa NOBEPKU

* COOTBETCTBYIOLLNI HAUMOHABHBIA CTaHAApT OTCYTCTBYET. [0 ero yTBepX/AeHUs] PeKOMEHAYeTCS UCMOsb30-
BaTb MEpPeBOj, Ha PYCCKMUI A3bIK AAHHOTO MeXAyHapoAHOro ctaHaapTa. Mepesos [AaHHOrO MeXAyHapoAHOro CTaH-
flapTa HaxoguTtcs B ®efepasibHOM MHDOPMAaLVOHHOM (DOHAE TEXHWUECKUX PErfaMeHTOB U CTaH4apToB.

MpumeyaHune — B HacToswWwel TabnuLe UCMONb30BaHbI CNeaytoLme YCoBHbIE 0603HAYEHNUsI CTENEHN

COOTBETCTBUA CTaHAAPTOB!

- FOT — ngeHTUYHbIe cTaHdapThl;

- MOD — moaunuumpoBaHHble ctaHaapTbl.
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