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Mpeaucnosue

Llenu, OCHOBHbIE NPUHLMNbLI U OCHOBHOW NOPAAOK NpoBeAeHUA paboT No MEXTOCyapCTBEHHOW CTaH-
Aaptusauuu ycraHoeneHol FOCT 1.0—2015 «MexrocyaapcTeeHHaa cucrema craHaaptusauuu. OCHOBHbIE
nonoxeHusa» u NOCT 1.2—2015 «MexrocynapcreeHHas cucrema ctaHgaptusauuu. CTaHgapTbl Mexrocyaap-

CTBEHHblE, NPaBUNa n PeKoOMeHAaLUN N0 MEXTOCYAAPCTBEHHOI CTaHaapTu3aumu. Mpasuna paspaboTku, npu-
HATUSA, OGHOBNEHNA U OTMEHbI»
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M EXT TFOGCYAAPCTHBTETHTHUB H CTAHOAAPT

FocypapcTBeHHas cuctema o6ecnevyeHusi eQUHCTBA M3MePeHUil
MAPAMETPbI YIIbTPA3BYKOBbIX NONEN

OOGwue TpeGoBaHUA K METOOAM U3SMEPEHMIA U cnoco6aM onucaHus noneun
B 4aCcTOTHOM auanasoHe ot 0,5 no 40 My

State system for ensuring the uniformity of measurements. Parameters of ultrasonic fields.
General requirements to measuring methods and characterization of fields in the frequency range 0,5 to 40 MHz

Dara BBegeHua — 2017—07—01

1 O6nacTb npuMeHeHus

Hacrosiuii cTaHgapT pacnpocTpaHseTcs Ha rmapodOHbI AN U3MEPEHUI NapaMeTPOB YNbLTPa3ByKoO-
BOTO NONS, FEHEPUPYEMOTO B BOAE YNbTPA3BYKOBbIM MEAULIMHCKMM 0D0pyAOBaHWEM B AUaNa3oHe 4acToT OT
0,5 0o 40 Ml'y, n ycTaHaBn1Baer:

- Tpynny akyCTU4eCcKUX napameTpoB, KOTOPbIE MOMYT ObITb U3MEPEHbI aKyCTUHECKUMU METOAAMM;

- BTOPYIO rpynny napameTpoB, 3HAYEHUA KOTOPbLIX MOTyT ObiTb BbIMUCNEHLI NO pe3ynbratam 3TUX
U3MepEeHUi npu onpeaeneHHbiIX AONYLWEHUAX U Ha3biBAIOTCA BbIYUCNSIEMbIMU NapaMeTpaMu UHTEHCUB-
HOCTH;

- YCNOBWSI, MPU KOTOPbIX MOTYT ObiTb U3MEPEHbI aKyCTUYECKMEe NapamMeTpbl C NOMOLLBIO TMAPOJPOHOB B
YacToTHOM AuanasoHe oo 40 MIru;

- npoueaypbl BBEIEHMS MOMNPABOK U OTPAHUYEHMUI, CBSA3AHHBLIX C UCMONbL30BaHMEM rMAPO¢OHOB C
OrpaHUYeHHON NONMOCOI YaCTOT U KOHEYHbIMU pa3MepaMu aKTMBHOTO 3neMeHTa.

MpuMeyaHus

1 B HacTosilLieM CTaH/1apTe UCMONb30BaHb! BEfIMYNHLI B eMHULIAX MeXIyHapoAHol cucTeMsl eanHuy CU. OgHako
Ans yao6cTBa NpeficTaBneHns HEKOTOPLIX NapaMeTpoB, Takux, HanpuMep, Kak NMowab Ny4YKa UN1 MHTEHCUBHOCTb, MO-
YT 6bITb NPUMEHEHB! U Apyrie kpaTHble 10 eAWHULL. Hanpumep, nnowaab ny4Yka MOXeT 6biTb BolpaXeHa B M2,
a UHTeHcUBHOCTU — B BT/cm2 unu B MBT/cm2.

2 Mo onpepeneHnio rMAPOMOHELI MOTYT BbITh Kak Nbe303NeKTPUYECKUMHN, Tak U OMTOBONOKOHHLIMK. HacToswmin
CTaHAapT He pacnpoCTPaHSIETCS Ha OMTOBOMOKOHHLIE MUAPOIOHLI.

3 TepMuHbI, ycTaHaBNUBaeMbIe B pasene 3, BbiieneHbl B TEKCTE NOMyXUPHLIM LPUGTOM.

2 HopmaTtuBHbIE CCbIFIKM

B HacTosilyem craHaapre MCnonb30BaHbl CChINKU HA CNeAyIoLUe MeXayHapOAHbIE CTaHAapThI:

IEC 60050-801:1994 International Electrotechnical Vocabulary. Chapter 801. Acoustics and electro-
acoustics (MexxayHapOAHbI NEKTPOTEXHUYECKUI croBapb. [masa 801. AKyCTMKa M 3NEKTPOaKyCTUKa)

IEC 60565:2006, Underwater acoustics — Hydrophones — Calibration in the frequency range 0,01 Hz to
1 MHz (T'mapoakyctuka. lmapodoHbl. Kanubposka B yacrotHOM guanasone ot 0,01 'y go 1 MIy)

Uzpanue opmumanbHoe
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IEC 60854:1986, Methods of measuring the performance of ultrasonic pulse-echo diagnostic equip-
ment (MeToabl U3MEPEHUA XapakTEePUCTUK YNbTPa3BYKOBOIO 9XOUMMYILCHOTO AUAarHoCTU4ecKoro oGopy-
AoBaHus)

IEC 61689:2007, Ultrasonics — Physiotherapy systems — Field specifications and methods of mea-
surement in the frequency range 0,5 MHz to 5 MHz (YneTpa3ssyk. Annapartbl 4N ynNsTpasBykoOBOW Tepanuu.
TpeboBaHua K napaMeTpam M3ny4aemMoro nons u Merogam ux MU3MEpPEHWs B guanasoHe vactot ot 0,5 ao
5 MIu)

IEC 61828:2001, Ultrasonics — Focusing transducers — Difinitions and measurement methods for the
transmitted fields (Ynerpassyk. ®okycupytome npeodbpasosarenu. OnpeaeneHns U METoAbl UsMepeHus na-
pamMeTpoB M3ry4YyaeMbIX NONnen)

IEC 61846:1998, Ultrasonics — Pressure pulse lithotripters — Characteristics of fields (Ynerpa3ssyk.
JuToTpunTepsl, n3nyvarowme UMMynbChl AaBNeHNA. XapakTepucCTUKK Nonen)

IEC 61847:1998, Ultrasonics — Surgical systems — Measurement and declaration of the basic output
characteristics (Ynsrpa3yKk. Xupypruyeckme cuctembl. MiamepeHne 0CHOBHbIX aKyCTUHECKUX XapaKTepUCTUK 1
NUHopMaLMA O HUX)

IEC 62127-2:2007, Ultrasonics — Hydrophones — Part 2: Calibration for ultrasonic fields up to 40 MHz
(Ynetpassyk. MuapodoHel. YacTb 2. KanuGpoBka AnA u3MepeHus napameTpoB ynbTPa3ByKOBLIX nonei Ao
40 MT'y)

IEC 62127-3:2007, Ultrasonics — Hydrophones — Part 3: Properties of hydrophones for ultrasonic fields
up to 40 MHz (Ynberpassyk. M'apodoHbl. Hactb 3. CBOICTBA rUAPOPOHOB ANA U3MEPEHUA NapamMeTPoB Yib-
TpasBykoBbIX nonew Ao 40 M)

ISO 16269-6:2005, Statistical interpretation of data — Part 6: Determination of statistical tolerance
intervals (Ctatuctuyeckas obpabotka gaHHbix. Yactb 6. OnpeaeneHue CTaTUCTUYMECKUX UHTEPBANOB A0-
NyCcKOB)

ISO/IEC Guide 98-3:2008 Uncertainty of measurement — Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995) (HeonpeaeneHHOCTb usMepeHnii. Yactb 3. PykOBOACTBO MO BbIPAXEHMWIO He-
onpeaeneHHOCT N3MEPEHUN)

MpumevyaHue — Hapgnexallero UCNONbL3OBaHUSA HacTosILWeEro cTaHaapTa TpebytoT cnegytowne JOKYMEHTbI:

IEC 61157, Standard means for the reporting of the acoustic output of medical diagnostic ultrasonic equipment
(CTangapTHble crniocobbl NpeacTaBneHus MHopMaLmMi 0 NapaMeTpax akyCTUHECKOro BbIXoAa MEANLIMHCKOrO AUarHocTn-
YeCcKOro ynsTpa3ByKkoBOro o6opysoBaHus)

|IEC 62359, Ultrasonics — Field characterization — Test methods for the determination of thermal and me-
chanical indices related to medical diagnostic ultrasonic fields (Ynerpassyk. OnucaHue nons. MeToasl UCMbITAHWA
ANA onpefeneHuns TEnmoBbIX U MeXaHUYECKUX WHAEKCOB, OTHOCALLMXCA K MEAULMHCKUM AUarHOCTUYECKUM yneTpa-
3BYKOBbIM NOMAM)

IEC 61847, Ultrasonics — Surgical systems — Measurement and declaration of the basic output characteristics
(YneTpasByk. Xupypruyeckme CUCTeMbl. ViaMepeHine OCHOBHBIX aKyCTUYECKUX XapakTepuCTUK U MHopMaLns 0 HUX)

3 TepmuHbI, onpegeneHns u 0603HavYeHus

B HacTosiLeM cTaHaapTe NPUMEHEHbI CreayoLme TepMUHbI ¢ COOTBETCTBYIOLLMMU ONpeaeneHUAMU:

3.1 BonHoBas ¢hopMa akycTM4eCKOro umnynbca (acoustic pulse waveform): 3aBucumocTb OT Bpe-
MEHW MFHOBEHHOro 3HaYeHUA aKyCTUYECKOro AaBreHUs B ONPeaeneHHON TOYKe aKyCTM4ecKOoro nons,
HabnogaeMas 3a 4ocTaToMHO GOMbLUOI Nepuod, AN NosflydYeHusl CyLLeCTBEHHOW akyCTU4eckon nidopma-
U1K O NPOCTOM WIK 3anONHEHHOM UMMYNbCe 32 OAUH UM HECKOINbKO NEPUOAOB HENMPEPbLIBHON BOMHbI [69]
(cm. pononHeHune k Bubnuorpadcum).

3.2 nepuopg akyctuyeckoro noBropeHus (acoustic repetition period) arp, c: Nepuoa noBTOpeHUA
MMNYNbCOB AN HECKAHMPYIOLUX CUCTEM U Nepuos NOBTOPEHUS CKAHUPOBAHUA AN CUCTEM aBToOMaTu-
YECKOro CKaHMPOBAaHUS, PaBHLIN UHTEPBANY BPEMEHU Mexay ABYMS 3KBUBAMEHTHbIMW TOYKaMU CneayloLLmx
Apyr 3a ApYyroM 3anofiIHEHHbIX UMMYSbCOB.

3.3 akycTuveckan yactora, 4acTota akycTtuyeckoro sosgencreua (acoustic frequency, acoustic-
working frequency), 'y: Yactora aKkycTu4eckoro curHana, onpegensemas no curiany ¢ rmapodona,
YCTaAHOBMEHHOrO B TOYKE aKyCTMYECKOro Nons, COOTBETCTBYIOLLEN MaKCUManbHOMY (BO BpeMeHU u B Npo-
CTpaHCTBE) 3HAYEHUIO aKyCTUYECKOro AaBrneHus.
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MpumMmevaHus

1 CurHan c rugpodpoHa nccneayrotT ¢ NOMOLLbIO aHanusatopa cnekTpa Unu usMepeHneM BpeMeHu nepecedeHus
BOJIHOBOW (hOpMbI cUrHana HyneBbiX 3Ha4eHuii (nogpobHee cm. 3.3.1 1 3.3.2).

2 YacTo gaHHoe onpeaeneHne HenpueMnemo, 0CobeHHO Ans LUMPOKOMNONOCHEIX Npeobpa3osaTenei. B aTom cny-
Yae ANA BBeJeHUs YacTOTHO-3aBUCHMBIX NOMPaBOK B pe3ynbTaTel M3MepeHuii LienecoobpasHo nonb3osaTtees bonee nosn-
HbIM ONMUCaHWneM crnekTpa NpuHMMaemMoro rMApO(*)OHOM CUrHana.

3.3.1 yacToTa aKyCTMYECKOro BO3AEUCTBUA «NO HyJeBbIM TOYKaM» (zero-crossing acoustic-working
frequency) £, s Benuunna, onpegensaemas BpeMeHeM nepeceyeHnsi BONIHOBON (hOPMbl TUHUM HYNEBbIX 3Ha-
YeHur no metoauke, onucanHou B IEC 60854,

MpumevyaHne — 370 onpeaeneHne npefHasHa4eHo TOMBKO ANS CUCTEM HEMpepbIBHOW BOMHbI.

3.3.2 cpegHeapucgmMeTUyecKas YyacToTa akycTuueckoro BosgenctBusa (arithmetic-mean acoustic-
working frequency) £, ApudmeTndeckoe cpeaHee Hanbonee yaaneHHbIX Apyr oT Apyra yactort f; u f,, ne-
Xalmx B AuanasoHe, pasHoM 3f;, Ha KOTOPbIX aMNIUTYAa CMeKTpa akyCTUHEeCKOro AaBNEHUs] CHUXKAETCA Ha
MUHYC 3 4B OTHOCMTENBHO MMKOBOTO 3HAYEHUS.

MpuMevyaHusa
1 JaHHoe onpepeneHne NPMMEHUMO TOMBKO AN UMIYSIbCHO-BOTHOBLIX CUCTEM.
2 MNoppasymeBaeTcs, uto fy <f,.

3.3.3 akycTtnuyeckas yactora no nuKy umnynbeca (peak pulse acoustic frequency) fp, ly: CpenHe-
apudMeTHMyeCKasa 4acToTa aKyCTUYECKOro BO3AEUCTBUSA B MMMNyNbCe C HawbOMbLLUMM 3HAYEHMEM MUK-
OTpULIaTESNIbHOTO aKyCTUYECKOro AaBneHus, U3BMEPEHHAasA B TOYKE NOMs, COOTBETCTBYIOLLENH MaKCUManbHO-
My 3HA4YEHUIO MUK-OTPULIATESNIbHOrO aKyCTUYECKOro AaBneHus.

3.3.4 ycpeagHeHHasa BO BpeMeHM aKkycTu4eckasi vyactora (time average acoustic frequency) £, 'u;
CpenHeapudMeTnyeckas yacTtota aKkyCTUYE€CKOro BO3AeUCTBUSA N0 YCPEAHEHHOMY MO BPEMEHU aKyCTu-
YECKOMY AaBMNEHUIO B CMEKTPE aKyCTUYECKOro CurHana, M3aMepeHHOro B TOYKE Mons, COOTBETCTBYIOLLEN Mak-
CMManbHOMY 3Ha4YeHUIO yCpeAHEHHON N0 BPE€MEeHN MHTEeHCUBHOCTM.

3.4 asumyTanbHas ocb (azimuth axis): llnHus nepece4eHnsa asMMyTasribHON NSIOCKOCTU U NSIOCKOCTHU
anepTypbl UCTOYHUKA (OMNPEESNIEHHON NPU U3MEPEHUAX) UNKU NJTIOCKOCTU anepTypbl npeoSpasoBarens
(onpeaeneHHomn npu ero npoektupoanum) (cMm. IEC 61828 u pucyHok 1).

3.5 asumyTanbHasa nnockocTb (azimuth plane): NMNOCKOCTb CKAHUPOBAHUA ANA CKAHUPYIOLUMX YNb-
Tpa3ByKOBbIX NpeobpasoBaTenei Unu rmaBHaA NpoaosibHas NIIOCKOCTb AN HECKaHUpYIOLWMX npeobpaso-
Batenen (cMm. IEC 61828 u pucyHok 1).

3.6 wupuHa nonocel (bandwidth) BW, 'y PasHocts HanGonee oTaaneHHbIX Apyr OT Apyra 4actoT f; u
fp, Ha KOTOPbIX amNNIUTyAa CrnekTpa akyCTMHECKOrO AAaBIIEHNs B 34aHHON TOYKE aKyCTUHECKOTO MOJIsA CHIKA-
€TCs 40 YPOBHA MUHYC 3 AB HWXe MUKOBOrO 3HAYEHUS.

3.7 nnowapk nyyka (beam area) A, M2: MnoLwaab B 3aAaHHON NNOCKOCTU, NEPNEHAUKYNAPHON K OCH
yNbTPa3ByKOBOIO NMy4kKa, BKIOYatoLwasa B cebA Bce TOUKM, ANSi KOTOPbIX UHTErpan KBagpaTroB AaBrieHUA
B uMnynbce 6onblie onpeaeneHHoi (CM. npuMeyaHue 3) 4yacTu MakCUMarnbHOrO 3Ha4YEeHUsl HTerparsa KBa-
OpaToB OaBrIeHUA B MUMNYJSbCE B 3TOW NNOCKOCTH.

MpuMeyaHunga

1 Ecnu nonoxeHue nriockocTW He oBycnoBneHo, To NoApasyMeBaeTCs, YTO OHa BKIoYaeT B ce6s TOUKY, COOTBET-
CTBYIOLLYI0 MAaKCUManbLHOMY (B NPOCTPaHCTBE U BPeMeHU) aKyCTUYECKOMY AaBneHunto.

2 Bo MHormx crny4qasix TepMUH «MHTerpan KBagpaToB [aBNeHUs B UMNYTbCe» 3aMEHSIOT €ro IMHeWHBIMA 3KBU-
BaneHTamu, Hanpumep:

a) ANA HenpepbIBHOrO BOMTHOBOMO U3MYyYeHUs — cpefHeKBagpaTUYHbIM akycTudeckum faerneHuem [IEC 61689];

b) TepMUHOM «ycpeAHEeHHasA BO BpeMEHU MHTEHCUBHOCT by, ECNU TPYAHO A0CTUYE CUHXPOHWU3aLMK U3MEpPAEMOoro
U M3ny4aeMoro CUrHanos.

3 3a onpegeneHHy YacTb MakcUManbHOro faBneHns Kak npaBuio NPUHUMAIOT ero 3HaYeHUs, YMHOXEHHbIE Ha
0,25 1 0,01, cooTBeTCTBYIOLME NNOLWAAU NYYKa «Ha YpoBHE MUHYC 6 AB» 1 «Ha ypoBHe MUHyc 20 AB» COOTBETCTBEHHO.

4 310 onpeaeneHne HecKonbKo M3MEHEHO Mo cpaBHeHUIO C NpuBeAeHHbIM B IEC 61828,

3.8 ocb ynberpasBykoBoro nyuyka (beam axis): Npamas nuHus, Npoxoaswlas Yyepes LeHTpanbHble
TOUYKM MyuKa, NpuHagnexawue AsyM napannenbHbiM MOCKOCTAM, NEPNEeHAMKYNSPHbIM K NPSIMON FIMHUM,
COeMHAIOLLEN TOMKY MakCUMaribHOro MHTerpana KkBagpaToB AaBSIeHUA B MMNYJIbCe C LEHTPOM BHELWHeH
anepTypbl npeodpasoBarensa (CM. PUCYHOK 1).
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X — asuMyTanbHasi 0cb; y — OCh Nyyka; Z— ocb 0630pa; 7 — NNOCKOCTb BHELWHER anepTypbl npeobpasoBarens;
2 — nnocKkocTb anepTypbl MCTOYHUKA; 3 — MIOCKOCTb anepTyphl; 4 — NAIOCKOCTb NNOLWAAM NyYKa; 5 — NTMHUM LUMPUHDBI NYJKa;
6 — asmmyTanbHas NIoCKOCTb, NIOCKOCTb CKAHMPOBaHMs; 7 — NAOCcKOCTb 0630pa; 8§ — NPoAONbHasA NNOCKOCTD;
9 — rmaBHas npoAonbLHas NOCKOCTL

PucyHok 1 — Cxema pacnonoxeHmsi pasiuyHbIX NITOCKOCTEN U NUHWUA
Npy CKaHMPOBAHWU YIETPa3BYKOBOrO NOMA

MpumevyaHus

1 MNonoxeHne NepBoO U3 NIIOCKOCTEN ONPEAENAETCA HaXOXAEHUEM B HEW TOUKM C MaKCMMalbHbIM MHTE-
rpanom KBagpaToB AaBrieHWs B umnynbce (1. e. ¢hokyca). Bropasi nnockocTb AOMXHA OTCTOATb OT NEPBOMA Kak
MOXHO farnblle, a CKaHMpOBaHWE B HEW creayeT OCYWeCTBNATL N0 TEM XEe OpPTOroHarnbHbIM OCAM X U ¥, YUTO U B
nepBoW NNOCKOCTHU.

2 Bo MHOMMX criyyasix TEpMUH KMHTErparn KBagpaToB OAaBSICHUS B UMNYNbLCE» 3aMEHSIIOT €0 IMHEWHbIMW 3KBU-
BarieHTamu, Hanpvmep:

a) ANs HenpepbiBHO-BOITHOBOIO M3Iy4Y€HMUs1 OH MOXET ObiTb 3aMeHeH cpefHeKBaapaTUiHbIM aKyCTUMECKMM LaBrie-
Huem (cm. IEC 61689);

b) ecnu TpyaHO AOCTVYL CMHXPOHU3ALMM U3MEPSAEMOTO U M3ITy4aeMOoro CMrHaroB, TO TEPMUH «MHTerpan KBagpa-
TOB AAaBJIEHNSA B UMNYTIbCE» MOXHO 3aMEHUTL YCPeAHEHHON BO BPEMEHN UHTEHCUBHOCTLIO.

3 310 onpeneneHne HECKONbKO U3MEHEHO MO CpaBHEHMIO ¢ NpuBeaeHHbIM B IEC 61828.

3.9 uenTpanbHas TOYKa ynsTPa3ByKOBOro ny4ka (beam centrepoint). Touka nepeceyeHus AByx nu-
HWiA, COOTBETCTBYOLMX CepeAnHe MyuKa B AByX OPTOroHanbHbIX nnockoctsx xy u yz (IEC 61828).

3.10 cepenuna nyuka (beamwidth midpoint): YcpeaHeHHas nuHus, npoxoaaLan Yepes TOUKU NONOBUH-
HbIX 3HaYEHUI WMPUHBI MyYKa, NEXAaLLE B KaKOW-TO 0aHOIN nnockocTy (IEC 61828).

NMpumevyaHune — YcpeaHEHME NPOBOANAT NO MHOXECTBY 3HAYEHUI WMPUHDLI NYYKa, yka3aHHbIX B Tabnuue K.1
npunoxexus K.

3.11 wmpmHa nyuka (beamwidth) wg, wy,, Wy, M: HanGonbluee paccrosiHue Mexay ABYMA TouKamum,
nexawumMn Ha 3afjaHHO ocu, NEepNeHANKYNAPHON K OCH YNbLTPa3ByKOBOro My4ka, Ha KOTOpbIX MHTerpan
KBaApaToB AaBJIEHUA B UMNYJILCE YMEHbLLUAETCA NO CPABHEHMIO C €r0 MaKCUMYMOM (Ha OCU YNLTPa3BYKoO-
BOro Ny4Ka) Ha onpefeNieHHoe 3HaYeHue.

MpumeuyaHusn

1 Bo MHOrUX cryyasix TEpMUH «MHTEerpan KBafjpaToB AaBfneHUs B UMMNYNbCe» 3aMEHSIOT NPONOpLIMOHANbHLIMU
emy BenuuMHaMu, HanpuMep:

a) Ans HenpepbIBHO-BOMTHOBOrO U3ryueHWsl TEPMUH «MHTerpan KBafipaToB AaBMeHUA B UMNYJILCE» MOXET ObiTb
3aMeHeH CpeJHEKBaPaTUUHbIM aKyCTUMECKUM JaBNeHueMm, onpeaeneHHbIM B IEC 61689;

b) ecnu TpyaHO AOCTUYL CUHXPOHM3ALIMM U3MEPAEMOro N U3NYHaeMOro CUFHanoB, TO TEPMUH «MHTerpan Ksaapa-
TOB AaBJIEHUS1 B UMINYNbLGCE» AONYCKAETCH 3aMEHUTb TEPMUHOM «yCpeAHeHHasi BO BpeMeHU MHTEHCUBHOCTb).

4
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2 Kak npaBuno, UCNonb3yioT 3Ha4eHUs! LWMPHUHBI NYYKa HA YPOBHAX YMEHBLIEHNA UHTEHCUBHOCTH, PaBHbIX MUHYC
6 aB, MuHyc 12 B 1 muHyc 20 aB. Mpu sTom geynben onpeaenaroT Kak AeCATb AECATUYHBIX NOrapudMOB OTHOLLEHUS
WHTEerpanos.

3 310 onpefeneHue HECKONBbKO U3MEHEHO NO CpaBHEHUIO ¢ NpuBefeHHbIM B IEC 61828.

3.12 wmpokononocHbi npeoGpasoBarenb (broadband transducer): Mpeobpasosarenb, reHepupy-
IOWKUIA aKyCTUYECKME MMIMYNbChI, WMPUHA NOMOCHI KOTOPbIX Gonble cpeaHeapudMeTU4eCKON 4acToTbl
AaKyCTUYeCKOro BO3eMCTBUA.

3.13 ueHTpanbHaaA NUHNA CKaHUpoBaHuA (central scan line): ina cucrtem aBTOMaTUYECKOTO CKaHMU-
pPOBaHUS JIMHUA YNLTPA3BYKOBOI0 CKAHMPOBAHUA, Onmkanwwasn K 0CM CUMMETPUMN NITOCKOCTU CKaHUPO-
BaHuA.

3.14 pnameTtpanbHoe ckaHupoBaHue ny4ka (diametrical beam scan): Pag usmepenun Hanps>xeHus Ha
BbIx0A€e rmapodoHa Npy NepeMeLLeHMU NOCNEAHEro BAOMb NPAMON NIMHUK, NPOXOAALLEN Yepe3 TOUKY Ha OCKn
nyyvkKa v B HanpasrneHuu, NepneHAuKYNsapHOM K ero ocu.

n pumMedyaHune — ﬂuaMe‘rpaanoe CKaHupoBaHUe NyYKa MOXeT pacnpoCTPaHATLCA Ha pasnu4Hble paccTo-
AHUA NO pa3Hble CTOPOHLI OT OCU NyYkKa.

3.15 paccrosnme (distance) z, M: PaccTosiHue no ocu nyyka ot NI0CKOCTH, CoAepXaLlen NMKoBoe 3Ha-
YeHne aKyCTUYECKOro AaBMneHus paspexeHus, 10 NOCKOCTH BHEWHEN anepTypbl NpeoGpasoBaTens.

3.16 paccrosnue (distance) z, m: PacctosiHue no oCu nyyka OT NAOCKOCTH, coaepiallen nuKo-
BOe 3HaYeHMe aKyCTUYECKOro [aBMeHNs CXATUA, 10 NANOCKOCTH BHEWHeN anepTypbl NpeoGpaso-
BaTens.

3.17 paccrosanue (distance) Zypsi, M PaccroaHne no ocu nyvka OT NNOCKOCTU, coaepXaluein Makcu-
ManbHOEe 3HaYeHue UHTerpana KsaaparoB AaBNEHUA B UMNYnbce, 10 NAIOCKOCTU BHEWHENW anepTypbl
npeo6pasoBarens.

3.18 paccroanue (distance) Zopta, M: PaccrosiHme no ocu nyvka OT NSAIOCKOCTU, codepaluei nUK-
NPOCTPAHCTBEHHYIO YCPEeAHEHHYI0 BO BPEMEeHU MHTEHCUBHOCTb, 0 NAOCKOCTU BHELWHENW anepTypbl
npeo6pasoBartens.

MpumMedaHne — Ha MPpaKTUKe 3HAYEHNS Zppgi U Zgpy, PABHBI APYT APYTY.

3.19 paccrosiHue (distance) z g ¢ M: PaccrtosiHne no ocu nyyka OT NOCKOCTW U3ny4aroLien nosepx-
HOCTM YNETPa3ByKOBOro npeo6pasosaTens unu rpynnbl 351eMEHTOB npeobpasosarens A0 NSIOCKOCTH
BHELWHEN anepTypbl NpeobpasoBaTens.

MpumedaHue — Onpepenenune saumcTBoBaHo u3 |IEC 61828, Ho 0603Ha4eHne TepMMHa U3MEHEHO.

3.20 umnegaHc anekTpuUeckoii Harpy3skm (electric load impedance) z;, OM: KoMnrekcHoe sHaueHune
BXOAHOrO 3NeKTPUYEcKoro nMnegaHca (BknoyaiLLee B ceds peanbHy0 U MHUMYHO YacTu), K KOTOPOMY Noa-
KIOYEH UMW JOMKEH ObITb MOAKMIOYEH BLIXOAHON pasbem kabens rmapodoHa (IEC 62127-3).

3.21 acpchekTUBHBIN paguyc ruapodora (effective hydrophone radius) ay, a3, a,6, M: Pagnyc rmgpo-
poHa B BMAE XECTKOro AUCKA, KOTOPbIN MMEET PacYETHYIO AuarpaMmMmy HanpasrieHHOCTM, YITIOBOW CEKTOP
KOTOPOW paBEH YrnoBOMY CEKTOPY U3MEPEHHOW AnarpamMmbl HanpasneHHOCTM paccMaTpuBaemoro rugpodo-
Ha (IEC 62127-3).

Mpumedanus

1 YrroBoW cekTop ONPEAEnsIoT Mo YPOBHIO CHUXEHUS AUarpaMMbl HanpaBreHHOCTN OTHOCUTENBHO ee MaKcu-
MasibHOro 3HadeHws. [ins ypoBHel cHxeHus, paBHbix 3 1 6 4B, adhdeKTUBHBIN paguyc 0603HaYaloT KaK apg U apg

2 3HaveHus paguyca 3aBUCAT OT YacTOTbl. TUNWYHbIE 3KCMEPUMEHTarnbHble AaHHbIe cM. B [1].

3.22 acppekTUBHBLIN paguyc HectokycupoBaHHoro npeoo6pasosarens (effective radius of a non-
focused ultrasonic transducer) a;, m: Paanyc ngeanbHoro nopLIHEBoro ynkTpassykoBoro npeoépasosare-
FIFl, UMEIOLLIETO PACHETHYIO 3aBUMCUMOCTb aKyCTUYECKOTO AaBNeHns OT pacCTosiHMs OT npeobpasosaTtens no
€ro ocu, NpBnNU3NTenbLHO 9KBMBANEHTHYIO HabngaeMol 3aBUCMMOCTM paccMaTpuBaemoro npeobpasosare-
A Ha paccTOAHUAX HE MEHEee YeM A0 NOCneaHero 0CeBoro MakCMMymMa akyCTMYeCcKoro AaBrneHus.

3.23 ocb 0630pa (elevation axis): JluHng, nexawlas B NyIOCKOCTU U3MEPEHHOW anepTypPbl UCTOYHUKA
UM B NSIOCKOCTU MPOEKTMPYEMON anepTypbl NnpeobpasoBaTens U NepneHAMKYnsapHasa K asuMyTarnbHON
ocu (cm. IEC 61828 u pucyHok 1).

3.24 nnockoCcTb o63opa (elevation plane): MpogonbHas NAOCKOCTb, COAEpKallas OCb o63opa
(cm. IEC 61828 1 pucyHok 1).
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3.25 yyBCTBUTENbLHOCTbL HAa KOHLUE Kabena noa Harpy3KoW; YyBCTBUTENbHOCTL ruapodoHa (Mnu m-
OpodoHa ¢ npegaycunuTterieM) Ha KOHLIe KaGena noa Harpy3koi (end-of-cable loaded sensitivity); (end-of-cable
loaded sensitivity of a hydrophone or hydrophone-assembly) M, (f), BMa: OTHOLLEHHE MIHOBEHHOIO 3HAYEHMA
3MNEKTPUYECKOTO HANPSHKEHUSA HA KOHLE NOCTOAHHO NOACOeAMHEHHOro kabensi unu pasbema mapodoHa (Mnu
rmapod)oHa ¢ npegycunuTenemMm), NoACOEAUHEHHOTO K 3NEKTPUUECKOMY MMMNEAaHCY Harpy3ku, K MTHOBEHHOMY
aKyCTUYECKOMY AAaBMEeHUI0 B CBODOJHOM HEBO3MYLLEHHOM aKyCTU4ECKOM More MIOCKOM BOMHbI B TOUKE, COOT-
BETCTBYIOLLEN aKyCTU4ECKOMY LIEHTPY rugpod oHa, npy oTCyTCTBUM rmapodpoHa B aton Touke (IEC 62127-3).

3.26 4yBCTBUTENBHOCTb XONOCTOr0 X0AAa Ha KOHLE KaGensa; 4YyBCTBUTENLHOCTb XOSIOCTOrO X0Aa Ha
KoHUe Kabens ruapodona [end-of-cable open-circuit sensitivity (of a hydrophone)]; M (f), B/la: OtHowieHune
MIHOBEHHOTO 3HAYEHUS BMNEKTPUYECKOTO HAMPSPKEHUS XONOCTOr0 X04a HA KOHLE NMOCTOSIHHO NOACOEAUHEHHOTO
kabensa unu pasvema rugpodona (unu rmapodoHa ¢ npegycunuTesnieM) K MTHOBEHHOMY aKyCTU4E€CKOMY
OAaBNEeHUK B CBOGOAHOM HEBO3MYLLEHHOM aKyCTUYECKOM MOrEe NAOCKOW BOMHbI B TOYKE, COOTBETCTBYIOLLEN
aKyCcTU4ecKoMy LeHTpy rugpodoHa, npu ycnosuu otcytcTeus rmapodona B aton Todke (IEC 62127-3).

3.27 BHewWwHNAA anepTypa npeobpasoBarens (external transducer aperture): Yacte NOBEPXHOCTU Npe-
obpasoBaTens Unv rpynnbl 35IeMEHTOB NpeoGpasoBaTens, KoTopas U3ny4yaer ynbTpassyk B cpeay pac-
npoctpaHeHus (cm. IEC 61828 u pucyHok 1).

M puMedaHne — Ota NOBEPXHOCTb nunéo HaxoguTcA B HeNocpeACTBEHHOM KOHTaKTe € TeNOoM nNauueHTa, nuéo
KOHTaKTUPYET C HUM Yepes BOAY WIW APYryto XUAKYo cpeay.

3.28 panbHee none (far field): AkycTtuyeckoe (3ByKOBOE) NOME HA TEX PaCcCTOAHUAX OT YNbTPa3BYyKO-
BOro npeobpasoBarens, Ha KOTOPbIX MTHOBEHHOE aKkyCcTUuYeckoe gaBrieHue u konebartenbHasi CKOPOCTb
YyacTuuy npakTu4ecku coenagarot no gase (IEC 60050-801).

MpumMmeyaHne — B HacTosAWeM cTaHAapTe NpeanonaraeTcs, YTo AanbHee Nose HA4YNHAETCA C PacCTOAHUS,
paBHoro A,/mh, rae A,, — Nnolwaab BbiXxoAa nyuka, a A — ANUHa YNETPa3ByKoBOW BOMHLI, COOTBETCTBYHOLLAsA aKyCTH-
YecKoi yactote. OTO NPeAnorioXeHne CTPoro BLINOMHAETCS TONLKO ANS KPYrNbIX NOPLUHEBLIX NpeobpasosaTeneil.

3.29 reomeTpuyeckun paguyc rugpocona (hydrophone geometrical radius) ag, m: Paauyc, onpegens-
eMblil pasMmepamMiu aKkTUBHOIO anemeHTta rugpodoHa (IEC 62127-3).

3.30 rugpodpon (hydrophone): MpeoBpasoBaTenb, KOTOPbIA FEHEPUPYET INEKTPUYECKUE CUTHAasMbI NpU
BO3AEWCTBUM HA HEFO0 aKyCTUYECKUX CUrHanoB B BOAE.

3.31 rmgpodoH ¢ npegycunurtenem (hydrophone assembly): T’uapodoH, COBMELLIEHHbIM C NpeaBapu-
TenbHbIM yeunutenem B 0gHoMm kopnyce (IEC 62127-3).

3.32 npeaycunutens ruapodona (hydrophone pre-amplifier): AKTUBHOE 3nEKTPOHHOE YCTPOCTBO, KOTOpoe
COeanHAIOT unn TpedyeTcst COeanHUTL C rMAPOMOHOM OISt CHUKEHUSA ero BbIX0AHOro umnegaHca (IEC 62127-3).

MpumevaHusa

1 Npepycunutenb rugpodoHa TpebyeT aneKTPUYEeCcKoro NUTaHus.

2 KoappUMUMEHT ycuneHns npegycunutens rugpodpoHa MoxeT ObiTb U MeHee 1, T. €. NpegycunuTenb MOXET U
He ObITb ycunurenem.

3.33 MrHoBeHHOe 3HaYeHMe aKyCTUUYeCKOro (3ByKOBOro) aaBrneHus (instantaneous acoustic pressure)
p(t), Ma: PazHOCTb Mexay AaBNEHWEM, CYLLECTBYIOLLMM B pacCMaTpuUBaeMblii MOMEHT BPEMEHU B HEKOTOPOIA
TOYKE cpefbl, M CTaTU4ECKUM AaBMEHUEM.

3.34 MrHoBeHHOe 3HaYeHWe UHTEHCUBHOCTH (instantaneous intensity) /(t), BT/M2: AkycTuueckas sHep-
rMs, NpoxoasLuas 3a eanHULy BPEMEHU B HanpaBneHnn pacnpocTpaHeHnsa akyCTUYECKON BOSMHbI Yepes eau-
HUYHYIO MIoWaab, NepneHaANKYNAPHYIO K STOMY HanpasfeHnto, B paCCMaTpUBaEMbIii MOMEHT BPEMEHU B He-
KOTOPOW TOYKE aKyCTUYECKOro Nonsi.

MpuMmevyaHne — MrHoBeHHOe 3HAYeHUEe UHTEHCUBHOCTU MpeAcTaBnsieT coboii NponsBejeHne MIHOBEH-
HbIX 3HaYEHWIA aKyCTUUYECKOro AaBneHus W koneGaTenbHON CKOPOCTU. M3MepUTb UHTEHCUBHOCTL B YNETPa3ByKOBOM
JvanasoHe YacToT 3aTpyAHUTENbHO. Mpy N3MEePEHUM NapaMeTPOB B COOTBETCTBUM C HACTOSALLMM CTaH4apToOM B YCIOBUSAX
AanbHero nons MrHoBeHHOE 3Ha4YeHNe UHTEHCUBHOCTH /() BbipaxatoT Kak:

It) = pt)?/ p, M
rae p(t) — MrHoBeHHOe 3HaYeHUue aKycTuuyeckoro gaBneHus, a;
p — NNOTHOCTb CPef bl PACTPOCTPaHEHNS, Kr/M3;

c — CKOpOCTb 3BYyKa B cpefe, M/c.

3.35 npoponbHas nnockocTb (longitudinal plane): MnockocTb, cogepXalias ocb Ny4Yka U 3afaHHylo
OopTOroHarneHyto el ocb (cM. IEC 61828 n pucyHok 1).

6
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3.36 cpeaHee nukoBOe aKycTuveckoe AaBneHue (mean peak acoustic pressure) p,,, MNa: Apucmern-
Yeckoe cpefHee 3Ha4YeHUe NUKOBOrO aKyCTUYeCKOro AaBfeHUA pa3pexxeHUAa u NMKOBOro aKyCTU4YeCKOro
aaeneHusa cxatus (IEC 61949).

3.37 onuxHee none (near field): Obnactb reHepupyeMoro ynsrpasBykoBbIM NpeoGpasoBarenem
aKyCTU4eCKOro (3ByKOBOrO) Nofsisi, B KOTOPO pa3HOCTb pa3 MrHOBEHHOrO aKyCTUYECKOro AaBsfieHUA U KO-
nebatencHOl CKOPOCTU YaCcTUL HENPEPLIBHO MEHSAETCH OT TOYKMU K TOHYKE B aKyCTMYECKOM (3BYKOBOM) Morne.

MpuMevyaHue — [nsA KpyrnbiX NOPLUHEBLIX Npeobpa3soBaTeneil 3T0 NPOUCXOAUT Ha PACCTOSHUAX, MEHBLUINX
Ao/Th, the Ay, — Nnolaab BbIXOAA NyukKa, a A — ANWHA YNETPa3ByKoBOI BOMHBI, COOTBETCTBYIOL|ANA aKyCTUYECKOM
yacTore.

3.38 napameTp HENMHEMHOCTM pacnpocTpaHeHua (non-linear propagation parameter) o,,: Koachgu-
LIMEHT, NO3BONAIOLLMIA BbIYUCIUTD HENIMHEHOE UCKaXKeHUEe YNLTPa3ByKa ANA KOHKPETHOrO YNbTPa3ByKOBOro
npeobpasoBaTens v onpegensemolii no popmyne:

ol IR =102+ R

Om = 3 Pm 12 ’ (2)
pc (Fg =1
rae B — napameTp HeNMMHeMHOCTH (ansa uucton soabl npu 20 °C B =1 + B/2A = 3,5 [2));
® — YrNoBas YacTota (o = 2nf,,, rae f,,;— 4acToTa aKyCTUYECKOro BO3AenCTBUSA),
I{ — paccTosHNe OT NOBEPXHOCTH YNLTPA3BYKOBOro npeobpasosarens [0 NNOCKOCTU, coaepalien
TOYKY, COOTBETCTBYIOLLYIO NPOCTPAHCTBEHHOMY NMUKY NUK-BPEMEHHOrO aKyCTU4YeCKOro aasre-

HUS;

Fg — 0,69-A1 YaCTb OTHOLLEHUS reOMEeTPUYECKON NNoWaau ynbTPa3sBYKOBOro npeoSpasoBarens K
nnowagu nyvka Ha yposHe MuHyc 6 ab;

P, — CpenHee MUKOBOE aKyCTUYeCKOe AaBsieHue B TOUKE akKyCTUYECKOro Mons, COOTBETCTBYIOLLIEN
NPOCTPaHCTBEHHOMY MUKY NUK-BPEMEHHOIO aKyCTUYECKOro AaBnNeHUsA.

MpuMevyaHune — BelpaxeHue (2) NPUMEHNUMO K YNETPa3BYKOBLIM NOMAM, ANA KOTOPLIX Fg> 21.

3.39 Pexxmbl paboTel cucteMsbl (operating modes).
3.39.1 koMOMHUpPOBaHHbLIN pexum (combined-operating mode): Pexxum paboTbl cUCTEMbBI, COCTOALLMIA
13 KOMOGUHaUMK ABYX Unu 6onee AUCKPETHbIX PEeXUMOB.

MpumevyaHue — KKOMBUHUPOBAHHLIM PEXUMAM OTHOCSTCS PEXMMBI, B KOTOPbIX AJ151 NONy4eHnA usobpaxe-
HUSA CTPYKTYP W JOMNepoBCKOA MHPOPMaLIMM O HUX UCMOSB3YIOTCA pa3luyHble TUMbl aKyCTUYECKUX UMMYNbLCOB: pexumM B
B pearnbHOM BpeMeHM, codeTaroLmiics ¢ pexumom M (B+M), pexxum B B peansHoM BpeMeHU, CoMETAOWMNIACA C UMNYMb-
CHO-BONHoBbIM gonnepoM (B+D); uBeToBoi pexum M (cM); pexxum B B peansHOM BpeMeHU, COYETAIOWMNIACA C PEXUMOM
M 1 uMnynbCHO-BOMHOBLIM gonnepoM (B+M+D), pexum B B peanbHOM BpeMEHM, COYETAIOLLMIACA C AONNEPOM LIBETOBOrO
KapTupoBaHUs B peansHoM BpeMeHu (B+rD).

3.39.2 puckpeTHbin pexum (discrete-operating mode): Pexxum pabotbl MEAULIMHCKOTO YNbLTpa3By-
KOBOrO AMarHOCTMYECKOro o60pyaoBaHUA, Npu KOTOPOM BO30yXaeHue ynbTpa3ByKOBOro npeootpaso-
BaTenA Unu rpynnbl 35IEMEHTOB YyNLETPa3BYKOBOro NpeodpasoBaTens UCMoNb3yeTca TONbKO ANA OAHOro
MeTOAa AUarHOCTUKM.

MpuMmevyaHune — K AUCKPETHbIM peKMMaM OTHOCATCS: pexum A (A), pexum M (M), cTaTu4eckuin pexumm
B (sB); pexum B B peansHoMm BpeMeHu (B); HenpepbiBHO-BOMHOBOI Aonnep (cwD); nmnynbcHo-BonHoBow agonnep (D),
PEXUMbI LONSIEPOBCKOrO KAPTUPOBAHWUA KPOBOTOKA B cTaTuveckoM pexume (sD) unu pexume peansHoro spemenu (D),
UCNonb3ytoLLne TOMbKO OAUH TUN aKyCTUYECKUX UMMYITLCOB.

3.39.3 uHKMIO3UBHBLIN pexxuM (inclusive mode): KOMOMHMPOBAHHbLIN PeXUM, NapameTpbl akycTu4e-
CKOTO BbIX0Aa (P, 1 Ispta) KOTOPOro MeHee COOTBETCTBYIOLLMX UM B KOHKPETHBLIX ANCKPETHLIX peXumax.
3.39.4 HeckaHUpYOWUIA peXUM (non-scanning mode): Pexxkum paboTbl CUCTEMBI, NPU KOTOPOM Crie-
AyloLpme Apyr 3a Apyrom ynsTpa3ssykoBble UMMNYSIbCbl PACNPOCTPAHAIOTCA MO OAHON U TON e NUHUMU YNbTpa-
3BYKOBOIO CKAaHUPOBAHUA.
3.39.5 pexxuM ckaHupoBaHua (scanning mode): Pexxkum pabotbl cucTeMsl, Bknovaowmi B cedbs no-
CneaoBaTenbHOCTb YNbTPa3BYKOBbIX UMMYNbLCOB, 00pasyloLUX JIMHUM YIbTPa3BYKOBOIO0 CKaHUPOBAHMUA,

CMeLLEHHbIe ApYyr OTHOCUTENLHO apyra.

Mpumevyanue — [llocneaosaTenbHOCTL UMMYNLCOB MOXET cofiepXaTb U HEUAEHTUYHLIE UMNYNLChHI, Hanpu-
Mep, B MHOrO(pOKYCHbIX CUCTEMAX.
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3.40 nnowanb BbIXoAa ny4ka (output beam area) A, M2: MRoLWwaab NONepPeYHOro CEYEHNs ynbTpa-
3BYKOBOTO My4Ka, BbIMUCIIEHHAA NO nnowaan (nonepevyHoro Ce4eHns) nyvka Ha yposHe MuHyc 12 ob Ha BHew-
Hel aneptype npeobpasoBarens.

MpumMevaHuns

1 nA noBbIWEHUs TOYHOCTW M3MEpPEHUI NNoWaab BbIXoAa Ny4YKa Ha ypoBHe MUHYC 12 b gonyckaeTcs BblYuc-
NATb NO pe3ynerataM U3MepeHWii Ha paccTosiHUK, Hanbonee 6rM3koM (Mo BO3MOXKHOCTM, He Bonee 1 MM) K MOBEPXHOCTM
npeobpasoBaTens.

2 [nsA KoHTaKTHbIX NpeobpasoBaTteneil 3a nnowaAb BbixoAa NyyKa [OMycKkaeTcs NpUHWMaTb reoMeTpUYeckyto
nnowagb ynsTpasByKoBoro npeobpasoBarens Uiv rpynnbl 3NeMeHTOB YNLTpa3ByKoOBOro npeobpasoBarens.

3.41 pasmepbl Ha Bbixoge nyyka (output beam dimensions) X, Y,,, M: Pasmepbl ynsTpassykoBoro
nydka (No WUpPUHE NyvkKa Ha YpoBHe MUHYC 12 AB) B onpeaeneHHbIX HanpasnieHUsax, NeprneHanKynApHbIX
APYT K APYrY U K OCU YNLTPa3BYKOBOrO Nyyvka, Ha BHELWHEN anepType npeobpasoBarens.

MpumeyaHuna

1 AN NoBbILLEHUA TOYHOCTU U3MEpPEeHUA pasMepbl Ha BbIXoAe NyyvKa Ha ypoBHe MUHYC 12 4B aonyckaeTcs Bbl-
YUCNATL NO pesynsTaTtaM U3MepeHUit Ha paccTosiHuKM, Hanbonee Grn3koM (Mo BO3ZMOXHOCTH, He Goree 1 MM) k noBepx-
HocTu npeobpaszoBarens.

2 [Ins KOHTaKTHBIX AAaTUYMKOB 3a pa3Mepbl Ha BbiXxoAe NMy4Ka JoMycKaeTcs NpuHUMaTh reoMeTpuyeckue pasmephbl
ynbTpa3ByKkoBoro npeobpasoBarens vnu rpynnbl 3NeMeHTOB YNLTPa3ByKOBOro npeobpasoBarens.

3.42 NHTEHCMBHOCTL HA BHeLWHeN CTOPOoHe aaTumka (output beam intensity) /,,, Br/M2: YepeaHeHHasn
Nno BPEMEHM BbIXOAHAsA MOLLHOCTb, A€NEHHAA Ha NNnowaab BbIXxoaa nyvka.

3.43 nuKoBoOe akycTuyeckoe gaeneHue (peak acoustic pressure) p, (unm p) unm p_ (unm p,), Na: Mu-
KOBOE aKyCTU4ecKkoe AaBreHue CKaTusa Unv NUKoBoe akyCTUYeCcKoe AaBrieHue paspexeHus.

3.44 nukoBoe akycTuyeckoe aasneHue paspexeHusa (peak-rarefactional acoustic pressure) p_
(unm py), MNa: MakcumMym mMoayns OTPULATENILHOTO MTHOBEHHOrO 3HA4YeHUs! aKyCTUYECKOro AaBSIeHUA B
aKyCTUYECKOM MONE Unu B ONpPeAeneHHoi NnockoCTU 3a nepuoa NOBTOPEHUA akyCTUYECKUX UMNYNbCOB
[cm. pucyHok C.4 (npunoxeHue C)].

MpumevaHua

1 3Ha4eHne NUKOBOro aKycTUUYECKOro AABNEHUA Pa3peKeHns BbIpaXaloT NONOKNTENbHBIM YACTIOM.

2 OnpepeneHne NUKOBOTO aKyCTUYECKOro AaBEeHNA paspeeHna NPUMEHNMO TakKe K UCTONb3yeMoMy TepMU-
HY «MUK-OTPULLTENBHOE aKycTUYecKoe faBneHne.

3.45 nukoBOe aKycTMyeckoe AaBneHune cxarus (peak-compressional acoustic pressure) p, (unm p),
Ma: MakcumanbHOe NOoMoXUTEeNbHOE MFHOBEHHOE 3HAa4YeHWe aKyCTUYeCKOro AaBrieHUsl B aKyCTUYECKOM
none unu B ONpeaesieHHoN NI0CKOCTH 3a Nepuoa NOBTOPEHUA aKyCTUYECKMX UMNYSILCOB.

MpumevyaHue — OnpegeneHue NMKOBOrO aKyCTMUYECKOTO AABNEHUs CKaTUA NPUMEHUMO TaKkKe K UCMOMNb-
3yeMoMy B NUTepaType TEPMUHY «MUK-MONOXMTENLHOE aKyCTUYecKoe AaBreHnes.

3.46 rmaBHas npoaonbHaa nnockocTb (principal longitudinal plane): MNMnockoctk, coaepxaLlas ocb
nNy4Ka 1 NMHMIO WMPUHBLI NyYvKa Ha ypoBHE MUHYC 6 AB (cm. IEC 61828 u pucyHok 1).

MpuMedyaHne — [na npamoyronbHbLIX YNbLTPa3BYKOBbIX NpeoGpa3oBarTenei 3ta NiocKocTb napannensbHa
WX AMTMHHOW CTOPOHe.

3.47 ycpeaHeHHaa NO UMNYNbLCY MHTEHCUBHOCTL (pulse-average intensity) Ipa, Br/m2: OTHOLEHNe
MHTerpasna MHTEHCUBHOCTU 32 UMNYNbC K ANIUTENIbHOCTU UMNYNLCA B ONPEAENEHHOW TOYKE aKyCTude-
CKOro nors.

3.48 pnuTenbHOCTL UMNynbea (pulse duretion) t,, c: 1,25-a yacTb BPEMEHHOTO MHTEPBAamNa mexay
MOMEHTaMK BPEMEHU, KOrAa UHTErpan no BPeMEHU OT KBajpaTa MrHOBEHHOTO aKyCTMYECKOro 3HaueHus
pocturaet 0,1-i n 0,9-14 yacTein cBOEro KOHEYHOro 3Ha4YeHUs (CM. PUCYHOK 2).

MpumevyaHue — KoHeuyHOE 3HAYeHWe UHTerpana no BpEMEHW OT KBajpaTa MFHOBEHHOTO aKyCTUUYECKOro
3HaYeHUs COOTBETCTBYET MHTErpany KBaApaToB AAaBMEHUA 32 UMMYNbC.

3.49 MHTerpan MHTEHCMBHOCTM B MMNynbce (pulse-intensity integral) pii, x/m2: UnTerpan no speme-
HW OT MFHOBEHHOW WHTEHCUBHOCTU B ONPEAENEHHON TOUKE aKyCTUUECKOTO MONA, B3ATbINA MO BCEN BOMHO-
BOW hopMe aKyCTUYEeCKOro uMnynbca.

MpumevaHune — [INA U3MepeHUi, yCTaHOBNEHHBIX HACTOSILLMM CTaHAapPTOM, MHTErpan MHTEHCUBHOCTH 3a
MMNynbC NponopLMoHarneH MHTerpany KBagpaTos AaBNEeHUs 32 UMNYNbC.
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3.50 wHTerpan KkBagpaToB AaBneHuAa B uMnyrbce (pulse-pressure-squared integral) ppsi, Ma2-c: Nn-
Terpan no BpeMeHu OT KBaApaToB MFHOBEHHbIX 3HAYE€HUI aKyCTUYECKOro AAaBIIEHUA, MHTErPUPYEMbIX NO
BCEW BOFTHOBOM (hopMe aKyCTUYeCKOro UMNynbCa, B onpeaeneHHon TOYKe akyCTUYECKOro nons.

3.51 nepuoa nosTopeHusa uMmnynbcoB (pulse repetition period) prp, ¢: UuTepBan BpemeHun Mexay Asy-
MS 9KBUBANEHTHBIMM TOYKaMM CREAYIOLWMX APYr 3a APYrOM NPOCTbIX UMW 3aN0STHEHHBIX UMMYIbCOB.

MpuMeyvyaHue — [laHHbIA TEPMUH NPUMEHNUM KaK K HECKAHUPYIOLLMM CUCTEMAM C OAHUM SNEMEHTOM, TakK 1 K
CUCTEMAM aBTOMAaTUYECKOro ckaHMpoBaHus [69] (CM. gononHeHue k Gubnuorpadun).

3.52 yactora noBTOpeHUs MMNynbCoB (pulse repetition rate) prr, Ny: Benuuuna, obparHasa nepuoay
NOBTOPEHUA UMNYJILCOB.

3.53 achchekTMBHOE aKycTUUECKOE AaBMeHue (rms acoustic pressure) p,..., Na: CpeaHeksaaparudiHoe
3Ha4YeHUEe MrHOBEHHbIX aKyCTUYECKMX JaBfIeHUN B ONpeaeneHHON TOHYKe akyCTUYECKOro Nons.

MpuMevyaHue — YcpefHeHWe PeKOMEHAYETCS MPOBOAUTL MO BCEM NEPUOAAM aKyCTUYECKOro MOBTOPEHUs],
ecnu He o6ycnoBneH MHOW crnocob yepeaHEeHUs.

3.54 nnowaakL CKAHMPOBAHUA (scan-area) A, mZ: [Ins cucTeM aBTOMaTM4eckoro CKaHWpOBaHUA NNo-
waab Ha KOHKPETHOW NNOCKOCTU (MOBEPXHOCTH), BKMIOYAIoLLasa B cebs BCe TOYKM B npeaenax nnowaam nyy-
Ka, NepeceKatoLero 3Ty NOBEpXHOCTb B NPOLIECCe CKaHUPOBAHUS.

NMpumevyaHue — KoOHKpeTHan MNOCKOCTb (MOBEPXHOCTb) MMEET Ty Xe (DOpMY, YTO U BHELIHAA anepTypa
npeoGpasoBarens.

3.55 nnockocTb anepTypbl UCTOMHUKA (Source aperture plane): NMnockoctb, Hanbonee 6nusko pac-
NonoXxeHHas K BHeWHeN anepType npeobpasoBarensa U nepneHaMKynsipHas K OCU Nyvka, Ha KOTOpoil eLle
BO3MOXHO nNpoBecTu uamepenus (cMm. IEC 61828 u pucyHok 1).

3.56 nnockocTb ckaHupoBaHuA (scan plane): [Ina cucteM aBTOMarUYECKOro CKaHMPOBaAHWUA MIIO-
CKOCTb, CoAepXaLlasi BCe ynbTpa3sByKOBbie JIMHUN CKAHUPOBAHMUA.

MpuMevyaHWe — B HEKOTOPLIX CUCTEMAX CKAHUPOBAHMA YNETPa3ByKOBOW My4YOK AONycKaeTca nepemMewars
B [BYX HamnpaBleHUsX; K TaKuM cUuCTeMaM He NPUMEHUMO OnpeaerieHUe NIOCKOCTU CKaHNPOBaHNA. TeM He MeHee 1 B
3TOM Clly4ae MOXeT GbiTb MOSe3HbIM PAacCMOTPETL NOCKOCTb, BKITHMAIOLLYI0 B €651 OCHOBHYHO 0Cb CUMMETPUM YNLTpa-
3BYKOBOro npeo6pasoBartens 1 nepreHaMKyIspHYIO K MIIocKOCTU NpeoBpa3soBaTens, B Ka4yecTse sKBUBaneHTa niocKo-
CTU CKaHMpOBaHMA.

3.57 nepuon noBTOpeHUA ckaHupoBaHuA (scan repetition period) srp, c: UHTepBan BpeMeHu Mexay
UAEHTUYHBIMW TOYKaMU Ha ABYX CMEAYIOLLMX APYT 3@ APYrOM U300paXkeHUAX, NoNy4aeMbIX C MOMOLLBIO CUCTE-
Mbl aBTOMAaTUYECKOrO CKAHUPOBAHUS.

MpumevyaHune — B oblem cnyyae HacTOAWMM CTaHAaAPTOM NpeAnonaraeTcs, YTo Kaxaasi oTaenbHas nu-
HUA CKAaHUPOBaHMA TOYHO MOBTOPSETCH MOCMNE U3NYYEHUS] HEKOTOPOro YUCna akyCcTUYeCKUX MMMynbcoB. Ecnn Takoi
MOBTOPAEMOCTU HET, TO MapameTpbl AN Takoro pexumMa cKaHUpOBaHUSA HEBO3MOXHO ONpeAenuTb METoAaMM, paccMo-
TPEeHHbIMU B HacTosLeM cTanfapTe. [pu OTCYTCTBUM CUHXPOHU3ALMU MOXET GbiTb UCNONBL30BaH METOZ, NPUBEAEHHI
B NPUNOXeHUu F.

3.58 yacToTa noBTOpEHUA CkaHUpPoBaHuA (scan repetition rate) srr, Mu: Benuuuna, obpatHas nepuo-
Ay NOBTOPEHUS CKAHMPOBAHUA.

3.59 ycpeaHeHHas no npoCcTpaHCTBY M BpeMeHU MHTEHCUBHOCTBL (Spatial-average temporal-average
intensity) /gata BT/M2: BenuunHa, paBHas 3Ha4eHMI0 yCPeaHEHHOM N0 BPeMEHU MHTEHCUBHOCTY, YCPeHEeH-
HOMY MO NNowWaau CKaHUPOBAHUSA UMW NIOWAAW NyYKa.

3.60 npoCTPaHCTBEHHbIA MUK YyCPeOHEHHOW NO UMNYNbCY MHTEHCUBHOCTU (Spatial-peak pulse-
average intensity) Isppa, Br/M2: MakcumanbHoe 3HayeHue YCpeaHEHHO| N0 UMNYNbLCY MHTEHCMBHOCTHU B
aKyCTUYECKOM NOre UNKU B KOHKPETHOMN MIOCKOCTU.

3.61 npocTpaHCTBeHHbIN NUK 3P heKTUBHOro akycTMYeCKOro aaBrneHus (spatial-peak rms acoustic
pressure) Pspr: Ma: MakcumanbHoe 3HavyeHue 3¢hPeKTUBHOrO aKyCTUYECKOro AaBIIEHUA B aKyCTUYECKOM
nosie UM B KOHKPETHOM NIIOCKOCTH.

3.62 npocTpaHCTBEHHbIA NUK YCPeAHEHHOW BO BPEMEHU MHTEHCUBHOCTHU (spatial-peak temporal-
average intensity) Ispta, BT/M2: MakcumarbHOe 3HaueHne ycpeaHeHHOI BO BPeMEHN MHTEHCUBHOCTY B aKy-
CTUYECKOM MONE MNK OnpeaeneHHON NNOCKOCTH.

MpuMmevyaHue — [ns cucrem, pabotatoLiyx B KOMGUHUPOBAHHOM PEXUME, NHTEpBar BpeMeHMN YCPeAHEHNs
AOMkeH BbiTb JOCTATOUHBIM A TOrO, YTOBkI BKNOYUTL B ce65 U BpeMs,, NP1 KOTOPOM CUrHam OTCyTCTBYET.
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3.63 npocTpaHCTBEHHbIN NUK BPEMEHHOIO NMUKa akycTU4eckoro aasrneHus (spatial-peak temporal-
peak acoustic pressure) Psptp: Ma: HanbonbLuee 13 3Ha4€HU MMKOBOrO aKyCTUYECKOro naBrieHus paspe-
XEHUA 1 MUKOBOIro aKyCTUYECKOro AaBrIEHUA CXATUA.

3.64 npocTpaHCTBEHHbIA MUK BPEMEHHOro MuKa MHTEHCUBHOCTU (Spatial-peak temporal-peak
intensity) Isptp, BT/M2: MakcuMarnsHOe 3HaueHMe BP@MEHHOTO NUKa MHTEHCMBHOCTU B aKyCTUMECKOM Nore
UK B KOHKPETHOI NMIIOCKOCTH.

3.65 ycpegHeHHan BO BPeMEHM MHTEHCUMBHOCTb (temporal-average intensity) /;,, Bt/M2: YcpeaHen-
Hbl€ MO BPEMEHN MFTHOBEHHbIE 3HAYE€HUA MHTEHCMBHOCTMU B KOHKPETHOW TOYKE aKyCTUYEeCKOro nonsi.

MpuMedvaHUe — YcpeiHeHUe OCYLLECTBIAIOT, Kak MPaBUmo, Mo BCEM Meprogam akyCTUYecKoro NoBTOpeHus,
€CINW He YCTaHOBIEH UHOI UHTEPBAN YCpefHEeHNS.

3.66 BpeMeHHOIN NuK MHTEHCUBHOCTHU (temporal-peak intensity) Itp, Br/M2: MakcumanbHoe BO BpeMeHH
MrHOBEHHO€e 3Ha4YeHUe UHTEHCUBHOCTU B KOHKPETHOMN TOYKE aKyCTUYECKOro Mons.

3.67 BpeMeHHbIN NuK akycTuyeckoro gaeneHua (temporal-peak acoustic pressure) Pip: Ma: Makcu-
ManbHOe 3Ha4yeHne MoAyNnst MTHOBEHHOIO 3HAY€HUSA B KOHKPETHOW TOYKE aKyCTUYECKOrO Mons.

3.68 nnockocTb anepTypbl npeobpasoBatena (transducer aperture plane); MnockocTb, nepnexHam-
KynsipHas K OCU Nyyka AnS HeCKaHUPYHOLMX CUCTEM UMM OCU CUMMETPUM asUMyTanbHOW MJIOCKOCTU ANS
CUCTEM aBTOMaTUYECKOro CKaHWPOBaHMA U pu3n4eckn NpuMbIKaloLLas K ynsTpasByKkoBOMy npeotpasoBa-
Tento (IEC 61828).

MpuMmedaHune — [Ind NNockoro ynsTpasByKOBOro npeo6pasoBaTensi NNOCKOCTb anepTypbl COBMNAAaET ¢
€ro uanyvatoLein NoOBepPXHOCTLIO; ANA BOrHYTOro — CornpuKacaeTcs ¢ nepudepuinHoi YacTbio UsnyqatoLleid NoBepxXHOCTH,
L4115 BbIMYKIOro — KacaeTes LieHTpa uanydatoLei NoBepxHOCTH (CM. PUCYHOK 1).

3.69 patuuk (fransducer assembley): KOMNOHEHT MeAULMHCKOrO YJSbTPa3BYKOBOIO AUArHOCTUYe-
cKoro o6opyaoBaHuUA, BKIOYaOWMI B ce0s1 yNETPa3sBYKOBOW NpeobpasoBaTtenb U/Mnu rpynmny 3reMeH-
TOB YnbTPa3BYKOBOro npeobpasoBarens COBMECTHO C HEKOTOPbIMU BCTPOEHHLIMU 3fIEMEHTaMU, TaKUMU
KaK akyCTU4Yeckue fnH3bl, Aepxarernb u np.

MpuMedaHue — [aTuuK, kak NpaBuUno, oTaeneH or 6rnoka ynpasneHUa ynbTpa3ByKoBbIM NPUGOPOM.

3.70 nynbT ynpaBneHUA ynsTpasBykoBbIM npubopom (ultrasound instrument console): AnekTpoHHas
4acTb, K KOTOPOW NOACOEANHAIOT AATUYMK.

3.71 nuHMA ynbTPa3sByKOBOro ckaHupoBaHuA (ultrasonic scan line): [ins cucrteM ¢ pexumammu cka-
HUPOBaHUS OCb YIBTPA3BYKOBOTO MyYKa KaK AN HEKOTOPOI rpynibl 35IEMEHTOB YIbTPa3BYKOBOIO npe-
obpasoBarens, Tak U Ansl KOHKPETHOTO BO30YXAEHMS yNbTPa3BYKOBOro npeoGpasoBartens unu rpynnbl
3N1eMEHTOB YINLTPAa3BYKOBOIO nNpeoGpasoBarens.

MpumeyaHus

1 MNoa NMHUel cKaHUPOBaHUA MOHUMAIOT NPOXOAUMbIA aKyCTUYECKUM UMIMYIBCOM NYTb, @ HE SIMHWUIO, BUAUMYIO Ha
9KpaHe MOHUTOpa CUCTEMbI.

2 HacroswwmM cTaHfapToM NpeanonaraeTcs, YTo Kaxaas oTAenbHas IMHUA CKaHMPOBaHUA NOBTOPSETCA nocne
M3Iy4YeHUs1 HEKOTOPOro YUcra aKyCTUYeckUX UMNYNbcoB. Ecrin Takol NOBTOPSEMOCTM HET, TO NapaMeTpbl ANA Takoro
pexuma ckaHMpoBaHUSA HEBO3MOXHO OnpeAenuTb METoAaMu, ONMMCaHHLIMU B HacTosileM cTaHgapte. Mpu oTcyTeTBUN
CUHXPOHM3aLMKU MOXET GbITh MCMONBL30BaH METOA, NPUBEAEHHLIA B NpunoxeHuu F.

3 UsnyyeHne oHOBPEMEHHO MO HECKONBKUM HarnpaBnNeHUsIM B HAaCTOSAILLEM CTaHAapTe He pacCMOTPEHO.

3.72 paspeneHve nNUHUIA YNLTPa3BYKOBOro ckaHupoBaHua (ulirasonic scan line separation) sg, M:
[ns cuctem aBTOMaTUUECKOr0 CKAaHUPOBAHUA PACCTOSHUE MEXAY TOUKaMU NepeceveHus AByX OrOBOPEHHbIX
OJHOTUMHbBIX CMEeAYIoLLUX APYT 32 APYrOM FIMHUMA CKAHUPOBAHMUSA C 331aHHOW NIOCKOCTLIO.

MpumeyaHue — [pegnonaraeTcs, 4To Creayolue Apyr 3a ApYroM IMHUM CKaHUPOBAHUA COCEQHNE, YTO He
BCerfja BO3MOXHO 1151 CUCTEM PasfMYHbLIX TUMNOB CKaHUPOBaHUS.

3.73 ynsTpa3sBykoBO# npeodpa3sosartens (ultrasonic transducer): YcTpoicTBo npeobpa3oBaHus anek-
TPUYECKON JHEPIMN B MEXAHUYECKYIO U/UMN MEXAHUYECKYIO DHEPTUIO B SNEKTPUYECKYIO B YNbTPa3BYKOBOM
AunanasoHe 4acToT.

3.74 aneMeHT ynkTPasByKOBOro npeoSpasoBartens (ultrasonic transducer element): SnemeHT ynb-
TPa3BYKOBOro npeoGpa3oBarens, BO30y>kaaeMblii Ans Nony4eHuss akyCTU4ecKoro curHana.

3.75 rpynna 3neMeHTOB YJiLTPa3ByKOBOro npeobpasoBarena (ultrasonic transducer element group):
lpynna snemeHTOB yNLTPa3sBYKOBOro npeodpasoBarens, Bo30y)XaaembiX COBMECTHO ANS NONYyYEHUN aKy-
CTMYECKOro curHana.

10
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3.76 pasmepbl rpynnbl 3rieMEHTOB YNkTPa3sBYKOBOro npeo6pasoBatens (ultrasonic transducer
element group dimensions), Mm: PaaMepbl NOBEPXHOCTU rPYNMbI 3MEMEHTOB Py MMkl 3fIieMEHTOB YNbTPasBy-
KOBOro npeo6pasoBarens, y4uTbIBAOLLEN pa3Mepbl ANEMEHTOB U PACCTOAHUSA MEXAY HUMMU.

MpumedaHne — [na AaTuMKa CEKTOPHOrO CKAHWPOBaHWSA STU pasMepbl OMPeAensoT BAOMb LEHTpanb-
HOW NUHMKM CKaHMpoBaHuA. Ecnn ynesTpasByKkoBoi npeobpasoBaTtenb CUMMETPUYEH, TO 3TW pasmepbl onpenens-
0T MO MMaBHOMY NnenecTKy HanpaBNeHHOCTU KakK MOXHO Onuxe K ocu MMM NNOCKOCTU CUMMETPUN YNbTpa3BYKOBOro
npeoGpa3soBarens.

3.77 HeonpeneneHHOCTb (M3amepeHuid) (uncertainty): MapaMeTp, CBA3AHHBIN C pe3ynbTaToM U3MEPEHUS, Xa-
paKTepu3yIoLLMIA AUCNIEPCUIO 3HAYEHUI, KOTOPblE 0GO0CHOBAHHO MOTYT ObITb NPUMNUCAHBI U3MEPAEMON BenuuuHe [3].

4 Cnucok o603HaYeHun

ay, — 3¢ dexTUBHBIN paauyc rmapocgoHa;

ag — reomMeTpuyYeckuin paauyc rmapodona;

a; — 3 dekTuBHBLIN paguyc HecOKyCMPOBaHHOTO YNbTPa3BYKOBOIO NpeobpasoBarens;

a3, g — 9(EKTUBHbIE PAAUYChl AKTUBHOTO SNEeMeHTa ruapodoHa, ONpeaeneHHble Mo N3MepPeHUsaM
AnarpaMMbl HaNPaBNEHHOCTU, NPU YPOBHAX CHMKEHUA MUHYC 3 AB U MuHyc 6 ab;

aax — MaKcumarnbHbif 3 peKTUBHBbIN paguyc ruapodPoHa B €ro KOHKPETHOM NPUMEHEHUM;

arp — nepuop aKyCTUYeCKOro NOBTOPEHUS,;

Ap — nnowaab NyyKa;

Ag — reoMeTpuyeckas nrnowaab ynsrpasBykoBOro npeobpasoBarens;

Aop — nnowagb BbiIXxoaa Nyyka;

Ag — nnowaab CKAHUPOBAHMS,

BW — WUPUHA NONOChI;

c — CKOPOCTb 3BYKa B Cpeae pacnpocTpaHeHus (Kak npasuno, B BOAE);

C — EMKOCTb Ha KOHUe Kabensi ruapodoHa;

Cq — BXOAHasa eMKOCTb, napannenbHas Harpyske;

faws — aKyCTU4YeCKas 4yacToTa, YacToTa aKyCTU4eCKOro BO3AEUCTBUS,;

fp — aKyCTUYeCKaf 4yacTtoTa Nno NUKYy MMNynbCa;

f; — ycpeaHeHHasa no BpeMEeHU aKyCTU4Yeckas 4acToTa,

Fg — 0,69-Ag/(nnou4ap,b nyyka Ha ypoBHe MUHYC 6 AB);

/ — MrHOBEHHOE 3HaYeHUe UHTEHCUBHOCTH;

lop — WHTEHCUBHOCTb Ha BbIXOAE Ny4Ka,;

Ipa — yCpeAHEeHHas No UMMNYIbCY UHTEHCUBHOCTD;

Isapa — ycpeAHeHHasa B NPOCTPAHCTBE M NO UMMNYJIbCY UHTEHCUBHOCTD,

— ycpeOHeHHas B NPOCTPAHCTBE M BO BPeMEHN UHTEHCUBHOCTD;

— NPOCTPAHCTBEHHbIN MUK YCPeaHEHHOI NO UMMNYSibCY UHTEHCUBHOCTH;
— ycpeOHeHHas NO BPEMEHWU UHTEHCUMBHOCTD;

Iy — BPEMEHHOW MUK UHTEHCUBHOCTH;

Isl;ta — NPOCTPAHCTBEHHbIN NUK YCPeAHEeHHON N0 BPEMEeHU UHTEHCUBHOCTH;
lsptp — MPOCTPAHCTBEHHbIN MUK NMUK-BPEMEHHOH MHTEHCUBHOCTH;

k — BOJIHOBOE 4YuCno (=2n/A);

Ksa — nonpaBoYHbIi KOIPMULIMEHT HA NPOCTPAHCTBEHHOE YCPEAHEHUE;
M () — YYBCTBUTEJSIbHOCTb XOIOCTOrO X04a Ha KOHUe Kabens;

M, (M — YyBCTBMTENbLHOCTb Ha KOHLe kabGena nop Harpy3Kowu;

p — MrHOBEHHO€ 3HAYeHMEe aKyCTU4EeCKOro AaBNeHUs;

pii — MUHTErpasn MUHTEHCUBHOCTU B UMNYNbCe;

ppsi — WHTerpan KBaAparToB AaBJIEHUSI B UMNYJIbCE;

Pm — cpeaHee NUKOBOE 3HAYEHUE aKyCTUYECKOro AaBINEHUS;

Pip — BPEMEHHO MUK aKyCTU4eCKOro AaBneHus;

prr — YacToTa NOBTOPEHUA UMNYSILCOB;

prp — nepuop NOBTOPEHUA UMMNYIbLCOB;
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Pspr — MPOCTPAHCTBEHHbLIN MUK 3(P(PEeKTUBHOrO aKyCTUYECKOro AaBneHus;

Psptp — MNPOCTPAHCTBEHHbIW MUK BPEMEHHOTO NMUKAa aKyCTUYECKOro AaBneHus;

Prms — 3d¢heKTMBHOE aKyCTUYECKOE AaBneHue;

p.(p) — NMKOBOE aKyCTUYEeCcKOoe faBJsieHUe CaTUs,

p_(p) — MUKOBOE aKyCTUYeCKoe JaBrieHue pa3pexeHus;

P — MOMHas ynerpassykoBas MOLUHOCTb;

Ppeam  — MNOMHas MOLLHOCTb YNILTPA3BYKOBOTO U3Ny4YEHUS NO OAHOW NNHUN CKAHUPOBAHUS,

Ry — OTHOLLEHME WUPUHbI NYYKa Ha ypOBHE MUHYC 6 Ab Kk adhdhekTMBHOMY AnameTpy ruapodoHa,;

Sg — paspgeneHue JIMHUIA yINLTPa3BYKOBOTO CKAHUPOBaHUA,

srp — nepuop NOBTOPEHUSI CKAHMPOBAHMS;

srr — 4acToTa NOBTOPEHUSI CKAHMPOBAHMS,;

ty — ANUTENbHOCTb UMNYIbLCA;

U — HanpsbkeHue Ha KoHue kabens ruapodoHa;

v — MrHOBEHHAs CKOPOCTb YacTuL;

Xop Yop — BbIXOL4HbIE pa3mepbl Nyuka;

z — paccTosiHue mexay rmapodgoHOM U ynsTPa3ByKOBbLIM NpeobpasoBartenem;

z, — paccTosiHue Z,;

Zoffset — PACCTOAHNE Z et

Zppsi — PaccTosHne Zp,;

z, — paccTosiHue z,,

Zspta — PaceTosHNe Zyp,;

A — KOMIJIEKCHbIN BbIXOAHOW 9NEKTPUYecKuin umneaaHc rmapodgona unm rmgpodgoHa ¢ npegycu-
niTenewm;

Z — 9MEeKTPUYECKMIn UMNEAAHC Harpy3sku;

We» W2,

Woq — WUPUHA NyYKa (Ha YPOBHAX MUHYC 6 4B, MuHyc 12 b u muHyc 20 gb);

§ — napameTp HerIMHeMHOCTY;

C] — Yron nageHus ynsTpassykoBon BOSIHbI OTHOCUTESILHO OCKU FrMAPOdoHa (O, @4: C ypOBHAMM Cna-
AaHna MuHyc 3 4B n MuHyc 6 4B OTHOCUTENBHO MaKCUMAanbHOW YYBCTBUTESNIbBHOCTN);

A — ANWUHA aKyCTUYECKON BOSHBI B XXMAKOCTMH;

p — yAenbHas NIoTHOCTbL CPeabl pacnPoCTpaHEeHUa (Kak NPaBuno, BOAbl);

Om — napameTp HefIMHeMHOCTU PacnpPOCTPaHEHUS;

® — yrnosas 4acrora.

5 Tpe6oBaHuUsl K U3IMEPEHUAM

5.1 Tpe6oBaHus kK rmapodoHaM u yCuUnuTenam

5.1.1 BBegenue

MapodoH u ycunurens BbIGUpaIOT B COOTBETCTBUU C NPUBEAEHHBIMU HKE TpeboBaHMAMU. MN3noxeH-
Hble B 3TOM pasgene TpeboBaHusa K rmapodoHam U yCUNUTENSAM JOMNOSNHAIOT UMK 3aMeHAIOT TpeboBaHus,
ycraHoBneHHsole B IEC 62127-3.

5.1.2 O6wume nonoxeHus

B HacTosiwem ctaHaapte rmapogoH paccMaTpuBaloT Kak YCTPOWCTBO, pearupyioLlee Ha akyCTuyeckue
BOMHbI TaKUM 06Pa30M, YTO FeHepUpyemMoe UM JNeKTPUYECKOe HanpshkeHUe NPONOpPLIMOHanbHO akyCTU4eCcKo-
My aaesnenuio (IEC 60050-801). B 06wemM criyyae 310 COOTHOLLEHUE 3aBUCUT OT YaCTOThI, U €ro NpeAcTaBns-
10T CNeayioLLnM BbipaXXeHneM (CM. npunoxeHue D):

p(t) = 37U (6) I ML(F)], €)

rae p(f) — MrHoBeHHOE aKyCTU4eCKoe AaBreHue;
3-1 — o6patHoe npeobpasosanue Pypbe;
U, (f) — pesynbtar npeoGpasosanua ®ypbe ot y, (1).
MpumMedvyaHune — Peanusayusi sToro METo4a paccMoTpeHa B npunoxeHuu D.
12
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Ecnu rmapodoH unu ruapodoH ¢ npeayCcunuTeneM COOTBETCTBYIOT Y3KOMOMOCHOMY NPUGIIMKEHUIO,
KaK 3TO U3MOXEHO B 5.1.7, TO MTHOBEHHOE aKyCTUYECKOE AABMEHME MOXHO OMPEAEnUThL U3 YPaBHEHUS:

PO)= u (0 M, (F, 9. @

rae M, (f ) — YyBCTBUTENLHOCTL Ha KOHLUE kabGena noa Harpy3kon Ha 4acToTe aKyCTUYECKOro BO3-
AeNCcTBUA.

5.1.3 YyBcTBUTENBbHOCTbL rMApodoHa

Ecnu ruapodoH npumeHsor 6e3 npeaBapuUTENbLHOTO YCUNUTENS, TO YYBCTBUTESNIbHOCTb TaKoro ru-
ApodoHa f0KHA COOTBETCTBOBATL YYBCTBUTENIbHOCTU HAa KOHLE Kabensa noa Harpy3kou, KOTopas AOImK-
Ha ObITb onpeaeneHa Ans KOHKPETHOM 3NeKTPUYEeCcKon Harpy3kmu (cm. 3.20).

Ecnu npuMeHsIioT NpeiBapuTENbHbIA YCUNUTENb, TO YYBCTBUTENBLHOCTb rMApodoOHa Takke onpeae-
NAIOT KaK YYBCTBUTENbHOCTb Ha KOHLe Kabena noa Harpy3kom, KOTopas OTHOCUTCS K KOHKPETHOMY rMAapo-
¢poHy ¢ npeaycunutenem.

MpumeyaHus

1 Metog, usnoxeHHsblii B IEC 62127-3, MoXeT GbITb MCNONb30BaH ANs onpefefieHUs YyBCTBUTENbHOCTU Ha KOHLie
ka6Gens nop Harpy3KoW No U3BECTHOW YYBCTBUTENbLHOCTU XONOCTOIO XOAa Ha KoHUe KaGens.

2 MNMpUMepbl TEXHUYECKUX XapaKTepUCTUK rMAPodpOHOB NpeacTaeneHsl B Tabnuue B.1 npunoxexuns B.

5.1.4 XapakrepucTuka HanpasneHHOCTU rmapodoHa
XapakrepucTuka HanpaBneHHOCTU rMAPodoHa A0MKHA ObITb U3BECTHON.
CummeTpusa anarpaMmbl HaNPaBNEeHHOCTU AOIMKHA COOTBETCTBOBATL TpebosaHuam IEC 62127-3.

MpumedaHne — XapaKTepuCTUKy HanpaBreHHOCTU ruapodoHa HeoBXOANMO 3HATb MO ABYM NpudnHaMm. Bo-
nepBbIX, 3TO MOXeT NMoHafo6UTLCS Kak YacTb NPOLEAYPLl ONUCaAHUSI Norsi B COOTBETCTBUW C MPUIOXKEHWEM B, rae peko-
MeHzyeTcs, YToBbl fuarpaMma HanpasneHHoCTH Bbina 13BecTHa Ha COOTBETCTBYIOLLIEN YAacTOTE aKyCTUYECKOro Bo3aeii-
cTBUSA. Bo-BTOpbLIX, AUarpaMmy HanpasieHHOCTW UCTONb3YIOT Npu onpefenelun adupekTuBHOro pagnyca ruapodoHa.

5.1.5 3dhbekTnBHBIN paguyc rmgpodoHa

JonxeH ObITb u3BecteH achpekTUBHbLIN paguyc ruapodoHa, onpegeneHe KOToporo cneayer Bbinos-
HATb METOAO0M, U3NoXeHHbIM B |EC 62127-3.

5.1.6 BbIGOp pa3mepoOB aKTUBHOTO 3fieMeHTa rugpogoHa

5.1.6.1 O6LMe NonoxeHus

Mpu BbIBOpe adhhekTBHOrO paguyca ruapodoHa Ans KOHKPETHbIX 3aaa4 HEOBX0AUMO YyUYUTbLIBATb
cnegymwoulee.

B ngeane paguyc snemeHTa 4OMmKeH ObiTb CPaBHUM UMK GbITb MEHbLLIE YETBEPTU ANMUHBLI aKYCTUHECKON
BOMHbI Tak, YTOObl U3MEHEeHUs aMnAUTYAbl MK a3kl He OKasbiBanu CYLLECTBEHHOIO BMUSIHUSI HA Heonpeae-
NEHHOCTb pesynbTaTta U3MepeHus.

M3-3a GoMbLUOrO YMcna TUNOB YNLTPa3BYyKOBbIX Npeobpa3oBaTeriell HEBO3MOXHO YCTaHOBUTL MPO-
CTO€ COOTHOLLUEHWE Mexay ONnTUMarbHbIM 3Ha4YeHneM adpeKTUBHOro pasmepa ruapodoHa u Takumu napa-
MeTpaMu, Kak pasMepsbl YNbTPa3sByKOBOro npeodpasoBaTenif, ANMHA akyCTUYeCKON BOMHbI U pacCTosiHue
OT yNbLTPa3BYKOBOro npeoGpa3oBaTens. Tem He MeHee B YCNOBUSIX AaNIbHEro nons BO3MOXHO ocnabutb
yka3aHHblii Bbilue kputepuid. MNpu onpegeneHnn MakcumanbHOro paguyca a,,, akTMBHOTO drieMeHTa ruapo-
doHa, NpUroaHOro AN M3MEPEHUS NapaMeTPOB KPYrMbiX YIbTPa3BYKOBbIX Npeo6pa3oBarernen, Aonycka-
€TCA UCMonb3oBaThb cneayowmin kputepuii [4], [5]:

ey = (M8ay) (P + 2,912, 5)
rae a, — 3bheKTUBHbINA paanyc ynbTpasByKoOBOro npeobpasosarens,
| — paccrosHue mexay ruapodOHOM U U3NyyatoLLeli NOBEPXHOCTbIO YNLTPa3BYKOBOIro npeobpaso-
BaTens;

A — ONINHA aKyCTUYECKON BOSIHbI, COOTBETCTBYIOLLIASA YACTOTE aKyCTUYECKOro BO3AeMCTBUA.

3T0 BbIpaXXeHUe MOXET BbITk MCMONb30BaHO U AN DOKYCMPYEMbIX YIBTPa3sByKOBbIX NpeoGpasoBarernei.

[ns yneTpasByKOBLIX npeobpasoBaTernen ¢ HeKPYrnbiIMU akTMBHLIMU 3NeMeHTamMu BblpaxkeHue (5)
MO>ET ObITb UCMOJIb3OBAHO, ECNIN 3aMEHNTL &, 3HAYEHUEM NOMNOBUHLI MaKCUManbHOTO pasMepa ynLTpasey-
KOBOro npeo6pasoBarerisi U rpynnbl 35IeMEHTOB YNbLTPAa3ByKOBOrO Npeo6Gpa3soBarens.

TpeGoBaHus K pa3mepy akTUBHOTO anemMeHTa ruapogoHa Npu U3MepPeHUn NapaMeTpoB YNLTPa3BYKOBO-
ro norns, reHepupyemoro annaparamu Ansa yneTpa3sykoBOW Tepanumn, MOryT ObiTb CHUXEHBI (CM. 8.3.1).

Pesynbrarbl 3kCnepuMeHTanbHbIX UCCNEA0BaHUIE NpeacTaBneHsl B [1].
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5.1.6.2 3pdeKT NpoCTPaHCTBEHHOIO yCpeaHEeHUA

PeanbHble TpeGoBaHua k obecnevyeHuto HeoBxoaUuMOro OTHOLLEHUA CUrHan/luym unu apyrue tpebosa-
HUSA MOTYT BbIHYAWUTb UCNOMbL30BaTb NMMAPOMPOH C pasmepaMn akTMBHOIO dneMeHTa, 0oMbLIMMU NO CpaBHe-
HUIO C peKOMEHAYEMbIMM Bbile. B aToM cnyvae cneayer ¢ OCTOPOXHOCTLIO NOAXOAUTHL K MHTepnpeTauuu
pe3ynsratoB U3MEPEHUM, TaK Kak NMbe303anekTpuieckuini rmapodoH — 310 ha3ouyBCTBUTENbHbIN NPUEMHMK,
KOT0pb|ﬁ WHTErpupyeT KOMMreKCHoe akycruvyeckoe AaBrieHue B npeaenax cBoero aktTuBHOro anemMeHTa.

Mpu HeobxoauMMOCTU cnedyeT BbINOMHUTL NPOCTPAHCTBEHHOE YCPEAHEHUE NO npoueaype, ONUMCaHHOM
B npunoxexue E.

Ecnn rmapodoH nepeMeCTuTb U3 TOUKM, COOTBETCTBYIOLLEN MAKCUMAanbHOMY 3HAYEHUIO NPUHUMAEMOTO
curHana, Ha paccrosinue, pasHoe 3gpdeKTMBHOMY paauycy rmapodoHa, B HanpaBneHuu, nepneHankynsp-
HOM K OCM Ny4Kka, TO YMEHbLLUEHUe CuMrHana He AOrmkHO npesbiwatk 1 Ab. Ecnu 910 TpeboBaHue He BbINON-
HAETCA, TO He0OX0AMMO BBECTU NMONPAaBKy HA NPOCTPAHCTBEHHOE ycpeaHeHue (CM. npunoxeHue E). bonee
TOYHbIE MONPABKK AOMYCKAETCA BBOAUTb, €CNU yYTEHbI AMdpPaKLUMOHHbIE adpdpekTbl [4]—[7].

5.1.7 lUnpuHa nonocbl

5.1.7.1 Y3kononocHoe npubnmwkeHune

Y3KONOnoCHbIe NPUBNMKEHUS cnegyeT paccMarpuBaTh Kak JONYCTUMbIE Kbl pas, koraa napaMerp
HEeNIMHEWHOCTU pacnpocTpaHeHus MeHblue 0,5 (cm. 7.2.4).

B aTom cnyyae 3HaueHne YyBCTBUTESNILHOCTU HA YacTOTE aKyCTUYECKOro BO3AEMCTBUA NpeacTaBns-
€T 3Ha4YeHNs YYBCTBUTESIbHOCTMN HA BCEX UHTEPECYIOLLMX YacToTax.

MpuMedaHus

1 [pu U3aMepeHnsIX y3KONOMOCHbBIX aKyCTUHECKUX CUrHamnoB Npeanonaraercs, YTo BCe CYLUECTBEHHble YacTOTHbIe
COCTaBMAOLME CUrHana NPosBISIOTCA Ha YacToTax, bnn3kux K YacToTe aKycTUUecKoro Bo3AeWcTBUsA. B sToM cnydae
GyAYT NPONCXOAUTL NULLL HEGOMbLLME M3MEHEHUSA YyBCTBUTENLHOCTN MMAPodOHa Ha KOHLIe Kabens noa Harpy3Kon.

2 MpuBeAeHHOE BbLILLIE YNPOLLEHHOE NPeANonoXeHNe MOXET BbiTb MCMOMBL30BAHO U NP U3MEPEHUMN aKyCTUHECKUX
nonei c faneko oTCTOAWMMU ApYr OT Apyra YaCTOTHLIMW COCTaBMSAOWUMU NPY YCIIOBUM, YTO YYBCTBUTENBbHOCTb NMAPO-
cboHa Ha KoHUe kabens nop Harpy3KoM NWLLIb He3Ha4YUTENBHO W3MEHSIETCS B YaCTOTHOM JMana3soHe, Tpebyemom ans
TOYHOrO MpefCTaBlIeHNs akycTU4ECKOro curHana.

Ecnu 3Ha4eHne napameTpa HENMIMHEMHOCTHU pacnpocTpaHeHus npesbiwaet 0,5 (cMm. 7.2.4), Toraa vyB-
CTBUTENbLHOCTL ruagpodoHa (Mnu rugpodoHa ¢ npeaycunuTenieM) Ha KOHLie Kabensa noa Harpy3Kom He
DOIKHA n3MeHATLCS Oonee yem Ha = 3 4B B gnana3soHe 4acTtoT (f) OT O4AHON OKTaBbl HUXKE A0 HE MEHEE YeM
Ha TPWU OKTaBbl BbILLE YACTOTbl aKyCTMYEeCKOro BosgencTema unu 4o 40 Miru, npuyem onopHoe 3HayeHue
0 4B cootBeTCTBYET YacTOTE AKYCTUYECKOrO BO3AENUCTBUA £, .. Takum oGpasom, Ans 4actor

f

awf

/2 < f < min{8f,

awf

40 Mru} ®)

YPOBEHb YYyBCTBUTESNIbHOCTH ML, 4a(f) AomkeH GuITh B Npeaenax
My, splfawp) =3 BB S M 4p(N) < M gp(fanp) + 3 AB, @
rae M, q4g(fay) = 20 Ig (M (H/Mg) n My =1 B/Na.

MpumedaHue — MWmeerca HayuHoe 0GOCHOBaAHWE ANA YCTAHOBNEHUS BEpXHEN rpaHuLibl YacToT (8f,).
Opyroit npeaen (40 MI'y) BeibpaH notomy, 4to 40 MMy — npeagenbHas 4YactoTa Npu kanubpoeke rMAPOdOHOB Mo
IEC 62127-2. 1o BO3MOXHOCTU CNeayeT BbINONHATL pekoMeHaauun, BelpaboTaHHile B [6], [7], B COOTBETCTBUU C KOTO-
PbIMK fos /16 S TS 8 £ p, T. €. YACTOTHBIN AUANA3oH NPOCTUPAETCA OT YeTbipex oKTaB HuXe f,,¢ N 10 TPeX OKTaB BhllLe

faws- CM. Takxke [8], [9] n npunoxeHune A.

Ecnu y3kononocHbie npubnuxeHna HeonpaeAaHHbI, TO CReAyeT BbINOSHUTL U3MEPEHUS B LUMPOKOW Mo-
noce 4acToT B COOTBETCTBUM C 5.1.7.2.

5.1.7.2 NamepeHusi B LUMPOKON NOSOCe 4acToT

B Tex cnyvasx, korga y3kononocHble NPUONMKEHNU HEAONYCTUMBI, a HEONPEAENEHHOCTb PE3yrbTaToB U3Me-
PEHMiA CTAHOBUTCA HENpuemriemo GonbLLION M3-3a OrPaHUYEHHOCTU YaCTOTHOIO AuanasoHa rmapodoHa, peKOMeH-
[yeTcsl BBOAUTL NMONPAaBKU HAa YacCTOTHYIO 3aBUCMMOCTb YYBCTBUTENbHOCTU MAPOMOHA U HANMUUe YacTOTHbIX
COCTaBISIIoLLMX B BOSTHOBOM (popmMe ynsTpassykoBOro Mnynbca. Mpu BeinonHeHun TpeboBaHuii kK MeToay obpar-
HOW CBEPTKN NPUMEHEHWUE METOA0B, ONUCAHHbLIX B NPUNOXEHUN B, MOXET NpUBECTH K BONnee TOUHbIM pesyribraram.

5.1.8 NluHentHoCTL

JInneriHocTb NpeobpasoBaHus rmapPoOMPOHOM aKkyCTUYECKOrO CUrHana pekomeHayercs cobnioaarb 10
5 MMa.
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JomkeH ObITh yKa3aH BEPXHUIA Npeaen AMHaMUYECKOro ananasoHa (0cobeHHO ecnu OH Huxe 5 MIMa).

5.1.9 Ycunutenb curHana rugpodoHa

Xapakrepuctuku ruapochOHHbIX YCUMUTENEN LOMKHLI Y40BNETBOPATL Creaylowmm TpeboBaHnAM.

[Ansa Bcex ycunutenen:

KoadhduumeHT ycunenna rmapodpoHa ¢ npeaycunurenemM A0mkeH obecnedmBaTh BbIMONHEHWE Tpe-
GoBaHui 5.1.7.

O6LWwasn yyBCTBMTENBLHOCTL rMAPOdOHA C NpeaycUnUTeneM B npeaenax yCTaHOBMNEHHOW MOSOCHI
YacToT HEe AO0JHKHA M3MeHATbCA Bonee yeM Ha + 0,5 ob Ha no6om YacToTHOM OoTpeske LwupuHo 100 KIu.

OTKNOHEHUSI OT NMUHENHOCTU OTKNKMKa Ha BXOAHOM CUrHan B AMHamMn4eckom ananasoHe 50 b He aomx-
Hbl npesbiwaTs + 0,3 ab.

Mamepsemeblli cnekTp LymMa, reHepupyeMblii ruapoOHOM ¢ npedycunuTeneMm, AOMKeH ObiTk CyLue-
CTBEHHO HW30K, 4TODObI 06ecne4nTb Tpebyemoe Npu U3MEPEeHUsIX OTHOLLEHUE curHasn/Lym Ha mobon vacTote
B paccMarpuBaeMoM AuanasoHe 4acToT.

J[omkHbl ObITh YKasaHbl criegyolmue hyHKLUMOHANbHbIE NapaMeTphbl:

- YacToTHadA 3aBUCUMOCTb KO PULMEHTa YCUNEHUS;

- YacToTHasA 3aBMCMMOCTbL BXOAHOTO MMNeaanca Z; B BUAE peanbHoi U MHUMON YacTei (cm. 3.20) unu
PEe3nNCTUBHOW U EMKOCTHOW COCTaBRSIIOLLMX;

- BbIXOAHOW UMMNeaaHc.

[ononuutensHble TpeboBaHua K audpdepeHumansHbIM YCUNUTENaM:

MmMnegaHc Takux ycunutenen AOmKeH yaAOBNETBOPATb U3MOXKEHHbIM Bbille TpeboBaHWAM, 38 UCKIIOYe-
HWeM TOro, YTO UMNEeAAHC U3MEPSIOT MEXAY ABYMS aKTUBHbLIMU BXO4aMM.

B yacToTHOM AnanasoHe OT OAHON OKTaBbl HUKE fy, ¢ M 10 ABYX OKTaB BbilLe 0CNabneHne BXOAHOIO Cur-
Hana AomkHO BbITb He MeHee 40 ab.

5.1.10 AnuHa ka6ena ruapodoHa U yCUINUTenu

CoefuHuTenbHbIA Kabenb crneayeT BoiGMpaTh TAKOW ANMHBI U C TAKUM BONTHOBBLIM COMPOTUBIIEHMEM,
YTOObI €ro 9NEKTPUYECKUIA PE3OHAHC HE BMUSAN HA WUPUHY nonockl rmapodgoHa unu rmapodoxa ¢ npea-
ycunutenem. Kabenb JOMKEH UMETb TAKKE COOTBETCTBYIOLUMI BLIXOAHOW Pa3beM.

[na yMeHbLUEHNA BANSIHMA Pe30HaHCca B COeaAUHUTENBHOM Kabene ero AnuHa, M, 4omkHa ObiTb He 60-
nee yem 50/(f, s + BW og), tae £, — YacTora akycTtmueckoro sosgeiicreua, My, BW_,, — wupuna
nonockl curHana rugpocgoHa Ha yposHe muHyc 20 ab, MIy. B 6onbluMHCTBE cnyyYaeB noaxoauT kabenb
AnuHon £ 15 cm [12].

Mpumevanus

1 Pekomenayetca obpalyatb BHUMaHWe Ha corflacoBaHue BbIXOAHOrO UMMefaHca ruapodcgoHa ¢ npegycunure-
nieM 1 BXOAHOro umneaaHca NoacoeauHEHHOro UaMepuTenbHOro yCTpOVICTBa.

2 MeTO,qu, KOTOpble MOTyT ObITb UCNONBL30BaHbI ANA BBeAEeHUA nonpaBokK U3-3a BITUAHUA KOHEYHOM’ LWKUPUHDbI NO-
nocsbl ruapocoHa ¢ npeaycUNUTEneM Ha BOrHOBYIO (DOPMY, UCKaXKEHHYIO U3-3a 3 EKTOB HEMMHEHOro pacnpocTpa-
HEeHWsI, NpeacTaBneHbl B NpunoxeHuu D.

5.2 Tpe6oBaHUA K cucTeMaM NO3MLIMOHMPOBAHUA U U3MEPUTENTLHOMY 6aKy ¢ BOA O

5.2.1 O6wue nonoxeHus

CyLiecTByeT MHOXECTBO Pa3NU4YHbIX CUCTEM, KOTOPbIE MOMYT ObITb MCNOMNbL30BAHbI NSl YCTAHOBKU TU-
ApodoHa U UCnNbLITYEMOro ynsTpasBykOBOro npeoopasoBarensi. Hwke nepeuncneHbl obme TpeboBaHus
K ONTUMAaNbHLIM XapakTEPUCTUKAM ITUX CUCTEM, MPUMEHUMbIX AN Lenen HacTosALero craHaapra. Jjonycka-
€TCA NPUMEHATL U APYrMe CUCTEMBI MO3ULIMOHMPOBAHMUSA C 9KBUBANEHTHLIMM XapakTepuctukamu. B npunoxe-
HUM J paccMOTpeHa NpocTas kOHUrypauus usmeputenbHoro 6aka ¢ pasMeLLeHHbIM B HEM TMAPOGOHOM U
ynbTPasByKOBbIM NpeoGpasoBaTerieM, Ha KOTOPOM MOKa3aHbl OCU KOOPAMHAT U CTENEHU CBOOOAbI, COOT-
BETCTBYlOLWME TPeBGoBaHUAM HACTOSALLErO CTaHaapra.

5.2.2 CucteMbl NO3ULIMOHUPOBAHUA

5.2.2.1 Mo3nuynoHmpoBaHue ynbTpPa3ByKoOBOro npeobpasoBarens

McnbiTyeMblil ynsTpa3sByKOBOW Npeodpa3soBaTerib JOMMKEH ObiTb YCTAHOBIEH B CUCTEME MO3ULIMOHU-
poBaHuA TakuM o6pa3oM, 4ToObl €ro U3nyyaroLlas NoOBEPXHOCTb Oblna NOMHOCTLIO MOTPYXKEHAa B BOAY, U Ha
TakoM pacCcTOsIHMK OT BnuXKalLLEer NOBEPXHOCTU, HAaNpUMeEp NOBEPXHOCTU BOAbI, YTOObLI OTPAXKEHHbLINW OT Hee
CUrHan He uHtepdepuposan ¢ OCHOBHbIM CUrHaNoOM, NPMHUMAEMbIM rMAPOOHOM. B 3TOM criyyae JOmKHO
6bITb COBNIOAEHO CneayioLlee yCroBue.

Ecnu z — paccrosiHue Mexay akTUBHbIM 3MIEMEHTOM rmapod oHa M U3My4vaioLlel NOBEPXHOCTbIO
ynbLTPa3ByKOBOro npeobGpasoBartens, a { — OTPe30K BPEMEHU MeXAY NPUXOAO0M MPAMOro UMMYNbCHOIO
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curHana Ha ruapo@oH 1 OKOHYaHMEM MEPUOAA 3MEPEHUSA CUrHANA ¢ rmapodoHa, TO MUHUMAanbHOE pac-
cTosiHMe h MeXay OCbI0 YNLTPa3BYKOBOIrO Ny4Ka n OTpaXaloLlen NOBEPXHOCTLIO CneayeT onpeaenaTb us
BbIPaXEHUS:

(Z2+ 4?12z > ct. (8)

Mpeacrasnserca NpeanovTUTENbLHLIM NOTPYXaTh yNLTPa3ByKOBOW npeoGpasoBaTtenb B BOAY W He
ucnonb3oBaTb MemMOpaHy MeXay ero usnydaiollen noBepxHOCTbi0 U BoAOW. Ecnu, ogHako, membpaHa He-
o6xoauma, TO OHA AOIPKHA ObITb TOHKOM, HACKONBKO 3TO OCYLLIECTBUMO, U PACNONOXEHHOW NO BO3MOXHOCTU
Hanbonee 6GnNU3KO K U3Nyyaiolleil NTOBEPXHOCTU YNLTPA3BYKOBOIO npeobpasoBarens. [pu 3TOM pekoMeH-
ZlYEeTCs UICMONb30BaTh CBA3YIOLLMIA FeNb Ha BOAHOW OCHOBE W NPUHSITb Mepbl, YTOObI B HEM He GbINo Ny3biPbKOB
BO3Ayxa. B pe3ynkrarbl usmepeHuii 0mkHbl ObITb BHECEHBI MONPABKU HA NOTEPU aKyCTUYECKOro CUrHana B
MeMOpaHe, eCrnm OHU OKaXYTCS CYLLIECTBEHHbIMMU.

5.2.2.2 MNo3uumoHupoBaHue rugpocgoHa

MapodoH fomkeH ObiTb YCTAHOBNEH B KOOPAMHATHOW CUCTEME NO3ULUOHUPOBAHUA Takum o6pasom,
4yT0ObI HaNpaBneHMe MakCUMarnbHON YyBCTBUTENbLHOCTU rmapodoHa Obino npubnuanTenbHo napannenb-
HbIM OXXMAEMOMY HaNpPaBMEHMIO OCY NyYKa UCTILITYEMOTO YILTPa3BYKOBOroO npeoSpasoBarens.

MpumevyaHue — [na ycTpaHeHUs BNUSHUSI OTPaXKEHUIA ynbTpa3Byka OT NOBEPXHOCTU MEMGPaHHOrO rmapo-
c¢poHa Ha pe3ynsTaThl MU3MepeHUiA Noseit HenpepbIBHOW BOMHEI TMAPOGOH MOXET GbITb HEMHOMO HakNOHeH. Takoi HaknoH
obecneynT oTCyTCTBUE 3HAYMMOIN MHTepdepEeHLM NPSIMOrO CMrHana ot NpeobpasoBaTens ¢ OTPaXeHHLIM CUrHaNoOM oT
ruapod)oHa 1 UCKIIOYUT BIMSIHUE CUrHana, OTPaXEHHOMO OT YNLTPa3BYKOBOro npeoGpa3oBartens U Takke Bbi3biBako-
wero nHTepdepeHLoHHbIe athdekThl. [lBe METOAMKU, UcToNb3yeMble AN onpeaeneHusa TpeGyemoro noBopoTa (Hakno-
Ha) rmapodoHa, onucaHsl B NpunoxeHum B.

5.2.2.3 NpoCTpaHCTBEHHOE NO3MLUMOHUPOBAHNE

MapodoH n/unu ynsTpasBykoBOM npeobpa3oBartersib A0MKHbI ObiTb PACNONOKEHbI B CUCTEME NO3U-
LMOHMPOBaHUSA Takum 06pa3om, uTobbl 06ecneunTb X NepeMeLeHne OTHOCUTENBHO APYr Apyra U yCTaHOBKY
B 3a4aHHYIO TOYKY NMPOCTPAHCTBA U3MepUTEnbLHOro 6aka ¢ cobrniogeHnem cneayiowmx TpeboBaHuin:

a) NpegycMOTPETb BO3MOXHOCTb NMEPEMELLIEHUS BAOMNb TPEX OPTOroHasbHbIX ocen (X, y, Z), ogHa u3
KOTOpbIX (Ha3blBaeMas OCbi0 Z) AOMMKHA COBNAAaTh C OCbIO aKTUBHOTO 3NEMEeHTa yNbLTPa3ByKOBOro nNpeo6-
pasoBaTens,

b) npeaycMoTpeTb BO3MOXXHOCTb BOCMPOU3BEAEHUSA NONOXEHUs rmapodoHa nnu npeobpasosarens, ux
nepemMeLLeHnin 1 NOBOPOTOB, YTO PEKOMEHAYETCA PEeanu3oBbLIBaTh C MOMOLLBIO MHAWUKATOPOB NepeMeLLeHui
1 NOBOPOTOB;

C) NOrpPeLUHOCTb YCTaHOBKM rmapodoHa unm npeobpasosarensi B 3aaHHYIO TOUKY HE JOIDKHA NPEBbl-
waTtb MeHbLuero u3 sHadexnnin: 0,104 unu 0,05 mm.

MpuMevyaHus

1 Mocne tocTUpOBKK OCk Z AoMXHa BbITb NapannernbHa ocu NyYka ynsTpasByKOBOro npeobpasoBarens.

2 NS HeKOTOPLIX M3MEPEHUI AOMNYCKaeTCs CHU3UTL TpeBoBaHUA K TOHHOCTU NO3NLIMOHNPOBaHUS. PasyMHbIM OCHO-
BaHWeM A5 3TOro MOXeT ObITb COOTHOLUEHWE MeXAY TOYHOCTBIO NMO3ULIMOHMPOBAHUA U JUaMETPOM aKTUBHOIO afeMeH-
Ta ruapocpoHa. Tak, B HanpasneHWu, NeprneHAnKyNapHOM K HanpaBrneHuo pacnpocTpaHeHus yrsTpassyka, 40CTaToy-
HO TOYHOCTYU, cooTBeTCTBYIOWEN 10 % AnameTpa akTUBHOrO anemMeHTa ruapocoHa, a B HanpaeneHnu, napanmensHom
HanpaBreH1o pacnpocTpaHeHUs ynsTpasByka, TOMHOCTb MO3MLMOHUPOBaHNA MOXET OblTb PaBHON AMaMeTpy aKTUBHOO
3remMeHTa rugpocpoHa.

5.2.3 bBak c Bogon

5.2.3.1 OBLUMe NONOXEHUS

Pasmepbl nameputensHoro 6aka aomkHbl GbiTe TAKMMUK, UTOOLI YNIBLTPA3BYKOBOW Npeo6pa3oBarersib 1
rmapodOH MOXHO GbINo NepemMeLLaTb OTHOCUTENBHO APYr Apyra Ha Takoe paccTosiHue, KoTopoe Okl obecne-
YN0 YCTAHOBKY aKTUBHOIO 3rieMeHTa ruapodoHa B Nobyo TOUKY akyCTMYeCKOro nons, B KOTOpon Tpebyercs
NPOBECTU U3MEPEHUS.

[omkHbl ObITb NPeayCMOTPEHbI CNOCOOLI MUHUMU3AUMM BAUAHUA dMEKTa OTPaXKEHUN OTO JHA U CTe-
Hok Baka, a TaKkKe OT APYrMX OTPAXKAIOLLMX NOBEPXHOCTEN BHYTPM Baka (cM. Takke 5.2.3.2).

B HanpasneHuu, napannenLHOM OCU NMy4vKa Ans CUCTEM HEABTOMATMYECKOr0 CKAHMPOBAHMA UMW OCK
CUMMETPUU a3UMYTanbHOM MNOCKOCTU ANS CUCTEM aBTOMATUYECKOrO CKAHMPOBAHUS, CTEHKA U3MEepu-
TenbHoro 6aka gomkHa OblTb PACMONOXEHA HA pacCTOAHUM OT YNLTPa3BYKOBOro npeobpasoBaTens, Cy-
LLUeCTBEHHO (Ha 30—100 %) npeBbIAOLLEM MaKCMMAaNbHOE PaCCTOSTHUE MEXAY YAETPa3BYKOBLIM NPeos-
pasoBarerniem 1 ruapodoHOM.

16



rOCT IEC 62127-1—2015

B HanpaeneHun, nepneHanKynsApHOM K OCU NMyyYKa AN CUCTEM HEABTOMATUYECKOrO CKaHUPOBAHUA UMK
OCH CUMMETPUM a3UMYTaribHOW NITOCKOCTK A8 CUCTEM aBTOMATUYECKOro CKAHMPOBAHUA, CTEHKA U3MEPU-
TenbHOro 6aka AomkHa ObiTb PacnonoXeHa Ha PaccTosHuu, cywecteeHHo (Ha 30—100 %) npesbiwAOWEM
MakcumanbHoe yaaneHve rmapodoHa oT 0CM NyYKa Ans CUCTEM HEaBTOMATUYECKOrO0 CKAHUPOBAHUSA UMK OT
KpawHen IMHUU CKAHMPOBAHMA 11 CUCTEM aBTOMATMYECKOr0 CKAaHUPOBAHUA.

MpumevaHnus

1 OonxHbl 6bITb NPUHATHI BO BHUMaHWE U pa3Mepbl rApodIoHa; Ans MeMGpaHHbIX rmapod>OHOB MOXET OKasaTb-
CA CYLECTBEHHBIM BHELWHUI AUaMeTp ruapoddoHa B HanpaBneHnu, NepNeHAUKYNAPHOM K OCH NyYKa.

2 Yka3aHHble BbILE KpUTepumn Ansi Bolbopa paamepoB uaMeputensHoro 6aka cnpaBeanvBebl AN UMNYNbCOB ANU-
TenbHOCTbIO MeHee 10 Mkc. [Ans umnynbcoB Bonblueit AnutensHocTn em. 5.2.2.1 1 [13].

5.2.3.2 MNornowiatoLee nokpbiTue

M3amepeHua pekoMeHayeTCs NPOBOAUTL B YCIOBUSAX, aNNPOKCUMUPYIOLLIMX CBOBOAHOE aKyCTU4eCcKoe none.
Ona ynbTpa3sykoBbIX NnpeobpasoBaTenen, reHepupyIoLMX HENPEpPLIBHYIO BOMHY, akyCTUYeCKMe NOrnoTUTENu
peKkoMeHAYeTCA yCTaHaBnMBaTh TakuM 00pa3oM, YTOObI OHU YNAaBAMBanNu NO BO3MOXHOCTU CYLLIECTBEHHYIO 4acTb
ynbTPa3sBykOBOTO U3Ny4YeHUs, NONAaAaloLLEro Ha CTEHKU u3MepuTenbHoro 6aka. [na ynsrpasBykoBbIX npeoGpa-
3oBartenen C UMNYNbCHLIM U3NYYEHUEM U B TOM Criyyae, Koraa Ans BbiAENEHU NPAMOro curHana, NPMHUMaemoro
rmapodOHOM, NPUMEHSIIOT TEXHUKY CTPOOUPOBAHUSA, UCMONBL30BaHME aKyCTUYECKUX NOrnoTuTenei Heobasarens-
HO. Tem He MeHee u B 3TOM Crnyyae LienecooOpasHO yCTaHaBNMUBATL aKyCTUHMECKME MOTMOTUTENN HA Ty CTEHKY
n3mepuTenbLHOro 6aka, KoTopasi NPUHUMAET OCHOBHYIO YacTb U3Ny4YeHUs YNLTPa3BYKOBOro npeodpasoBarens.

[na oueHkn HeoBXxoAUMOCTU YCTAHOBKM aKyCTUYECKUX NOrNOTUTENEN PEKOMEHAYETCS BbINOSIHUTL NPU-
BEZIEHHYIO HWxe npoueaypy. Mpu aToM KpuTEpMEM He0BX0AUMOCTU NPUMEHEHUSA aKYCTUHECKUX NOTNOTUTENEN
MPUHUMAIOT OAHOPOAHOE NOBLILLEHWE YPOBHS LUYMOB B CUrHane ¢ ruapodona unu nossneHue NOXHbIX CuUr-
Hanos BOIM3KU OT OCHOBHOTO CUrHamna, NPUHUMaemMoro ruapodoHoOM.

[ns npoBepku Hamuuna NOXHbLIX CUTHANOB NEpeMeLLaloT ynsTpasByKoBOW npeobpasoBarTenb OTHOCH-
TenbHO U3mepuTensHOro 6aka u rmapodpoHa BAOMb OCKU Z [CM. puCYHOK J.1 (npunoxkeHune J)] n Habnioaaiot no oc-
uunnorpady 3a n3aMeHeHueM curHana Ha rmgpodone. Hekotopsle u3 NOXHbIX CUrHanos ByayT nepemeLLaTbes no
3KpaHy ocumunnorpaca no kpanHen Mepe BaBoe ObICTpee, YeM OCHOBHON CUrHAanM, NPUHUMAEMbIN TMAPOEPOHOM, a
Apyrve He nonaayT BO BPEMEHHOE OKHO CTpo6a, COOTBETCTBYIOLLEE PACCTOAHUIO MEXAY YNLTPa3BYKOBbIM npe-
o6pasoBarenem 1 rmapooHom. Takasi NpOBEpKa BO3MOXXHA TONbKO 115l CUICTEM C UMIYITIbCHBIM U3NyYEHUEM.

Mpu HENpepbIBHO-BONMHOBOM U3INy4YeHuM crneayeT HabnioaaTe 3a ha3oBbIMU USMEHEHUSMU U UCKAKEHU-
AMU OCHOBHOTO curHana ¢ rugpod)oHa npu nepemMeLleHum ynsTpa3sykoBoro npeo6pasosarens. Bo mHo-
TMX Cry4asx MOXHO Habm4aTb YacTUYHOE 0Opa3oBaHUe CTOAUYUX BOSH.

Ycnosusi ceo6oaHoro nonst 6yayt cobniofeHbl B CyLLECTBEHHOW Mepe, €CNKU YPOBEHb OTPaXXEHHbIX OT
NOrnoLAaoLLEro cnoa curHanos dyaeT cHmkeH 6onee Yem Ha 25 ab. na npoBepku 3Ttoro TpeboBaHUA MOryT
ObITb MPUMEHEHbI pasnuyHble MeToabl. OAUH U3 HUX PACCMOTPEH B NPUNoXeHun B.

5.2.3.3 KauectBo BOAbI

Mpu n3MepeHnsIX napamMeTpoB Mosei ¢ BbICOKMMU 3HAYEHUAMMW aKyCTUYECKOTO JaBneHuns uiu xapakre-
PU3YIOLLMXCH HEMPEPbLIBHBIM U3TYYEHUEM BbICOKOW MOLLHOCTU BO3MOXEH 3HaYUTENbHbIN 3PdEKT KaBuTauum.
B aTom criyyae pekoMeHAyeTCs UCNOMb30BaTh AerasnpoBaHHyo BoAy (CM. npunoxexue G).

Bo BCAKOM Ccrnyyae pekOMEHAYETCA MCMONb30BaTh AUCTUNMUPOBAHHYIO UMM EUOHU3NPOBAHHYIO BOAY,
ee TeMneparypa AomkHa OblTb M3BECTHON. Mpu NPUMEHEHUN OAHOCIONHBIX MEMOpPaHHbLIX rMAPOGOHOB Ha
ocHoee nonueuHunugeHdtTopuaa (MBOD) Ge3 anekTpU4ecKoro dKpaHa pekoMeHayeTcs, YToObl yaenbHas
3NEKTPONPOBOAHOCTL BOAbI Oblna MeHee YyeM 5 MKCM-cm~1.

5.3 TpeboBaHusA K cuctemam co6opa n o6padboTkn pe3ynsLTaTtoB USMEPEHUN

MepenaToyHble XapakTePUCTUKM cucTEMbl cbopa u 0BpaboTku pe3ynsTaToB M3MepeHuin JormkHbl 06e-
crneynBaTh COOTBETCTBME TpeboBaHusaAM 5.1.6—5.1.9 B KOMOMHALMUMW C UCNONb3yeMbIMU rMaPOOHOM, Npea-
ycunutenem u ycunuTenem.

5.4 PekoMeHAALMM K UCTIbITYEMOMY YNbTPa3ByKOBOMY 0G0pYyAOBaHUIO

Ecnu cucTembl aBTOMaTUYECKOTO CKAHUPOBAHUSA UMEIOT PEXUM «3aMOPaXXUBaHUs» (OCTAHOBKW CKaHU-
pOBaHUs), PEKOMEHAYETCA MPOBOAUTL COOTBETCTBYIOLUME AKYCTUHMECKUE U3MEPEHUSI C LEenbio yoeauTbes B
TOM, YTO MEXAY NapameTpamm «3aMOPOKEHHOTO» M CKAHMPYIOLLETO MYYKOB HET CYLLECTBEHHbIX pasfinyuil.

MpuMmedaHue — OTa npoleaypa 3aBUCUT OT TWMa CUCTEMbI CKaHUPOBaHUA. Kpome Toro, ycpefHeHHble BO
BPEMeHU napameTpbl HEBO3MOXHO OMPeAENnUTL AN «3aMOPOXEHHOTO» NyyKa.
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Ecnu B cucTeMe He NPeayCMOTPEH BLIXOAHOM pa3beM SMEKTPUHECKOTO CUTHaNa, CUHXPOHU3UPOBAHHOTO
C N3Ny4YeHMEM YNLTPA3ByKOBOIO NpeotpasoBaTensa Unu rpynnbl 35ieMEeHTOB YNbLTPa3BYKOBOTO Npeot6-
pasoBarerss, TO A0NyCKAeTCsi MPUMEHSITL U APYrMe METOAbI CUHXPOHU3aUMK CUTHana Tpurrepa.

MpuMmevyaHue — Takue ansrepHaTUBHLIE METOALI NPEAYCMAaTPUBAIOT NPUMEHEHNE BHELWHErO 3MeKTPOMarHuT-
HOro npobHuka B BUAE paMKu (aHTEHHbI) UMK JOMOAHUTENBHOMO aKyCTUYECKOro AaTyuKa, NOMELLEHHOro B YNLTPasByKo-
Boe none [14]—16].

Ecnu nsnyyeHue ynsrpa3ByKOBOro npeoGpasoBaTtens Wnu rpynnbl 3M1eMeHTOB YNbLTPa3sByKOBOIO
npeoGpa3soBatensa He UMEET NOCNEA0BaTENLHON NOBTOPAEMOCTU, TO TaKyl0 CUCTEMY OyAeT HEBO3MOXHO
CMHXPOHWU3MPOBAaTb METOAOM, OMMCAHHLIM B HACTOSILLEM CTaHAapTe. [JONONHUTENbHbIE METOALI U3MEPEHUN,
B HAMbOMbLLEN CTENEHN COOTBETCTBYIOLLME TPeGOBaHMAM akyCTUYECKON GEe30NacHOCTU, NPMBEAEHLI B NpU-
noxeHuu F n MoryT GbiTb MCNOMbL30BaHbI, €GN CUHXPOHU3ALMA HEBLINOMHUMA.

PekomeHAyeTCS BLIKMIOYUTL CUCTEMbI, YNIPABAAIOLME YPOBHEM aKyCTUHECKOTO BbIXOAA YNbTPa3BYKO-
BOro npeoGpasoBaresisi NOCPEACTBOM U3MEHEHUS aKyCTUYECKOro umneaaHca. Mpu HEBO3MOXHOCTU TaKoro
OTKIIOYEHNS CNIEAYET NPUHATL B PACYET AONONHUTENBHYIO NOTPELUHOCTb U3MEPEHUS.

6 lNMpoBepeHne namepeHun

6.1 OOwuMe nonoxeHma

OnucaHHble B HACTOsILLEM pasfene u pasgene 7 npoueaypbl NPUMEHUMbI A5 ONMUCaHMSI yNbTpasBy-
KOBbIX MONei C UCNOMNb30BaHUEM TUMAPOMOHOB MbE30INEKTPUYECKOrO TUNa. MoryT GbiTb UCNONbL30BAHbI U
Jpyrue npoueaypbl UsMepeHuit, 6asupyioLLiMecs Ha NCMONb30BAHUM NbE30ANEKTPUYECKMX rMAPo¢OHOB, 06e-
creynBaloLme pesynbraThl, 9KBUBArIEHTHbIE TEM, UTO U3NOXKEHbI B HACTOSALLIEM pasjene.

6.2 NMoaroToBKa K U3MEPEHUAM U KOCTUPOBKA YNLTPa3BYKOBOIo npeodpasoBarens U ruapodoHa

6.2.1 MoaroroBka

MoxxeT BO3HUKHYTb HE0BX0AUMOCTb repMeTU3aLMm yJibTPa3ByKOBOro npeodpasoBarerss Ans npeaor-
BpaLLeHUs NPOHMKHOBEHUS B HETO BOAbI, 0COOEHHO yepe3 kabenbHbI BBOA, ecnv npeobpasoBarens norpy-
>KaloT B BOAY NOMHOCTLIO. MepMeTusaumio pekoMeHayeTcs NpoBoAUTbL B COOTBETCTBUM C YKA3aHUSAMU U3TOTO-
BUTENS UCNbITyeMoro npubopa.

Mepea naMepeHusaMn ruapodoH U ynbTpasBykoBOW NpeodpasoBaTenb AO0MkHbI ObiTb OCMOTPEHBI,
4yTOObI BLISABUTL HanMU4Yne Ha HUX 3arpsasHeHuii. Mpu Hanu4Yuu 3arpAsHEHU NOBEPXHOCTU NPUGOPOB AOMKHBI
ObITb OYMLLEHbI B COOTBETCTBUU C YKa3aHUAMM M3rotosutenen. Ana npasusibHOro MCNonb3osaHna rmapogo-
Ha 1 yNnkTPa3sByKOBOIo npeodpasoBaTens peKOMEHAYETCA BbINOMHATL U KOHKPETHBIE MEPbI NPEAOCTOPOX-
HOCTW, KOTOpPbIE yKa3blBaeT U3rOTOBUTENb MIIM KOTOPbIE COMTET HeobxoauMbiMu Nonb3oBaTens (onepartop,
UCMbITaTeENb), HAaNpPUMep, NpeaBapUTEnLHOE NOrpy>KeHue B Bogy ruapodoHa Ha onpeaeneHHoe Bpems.

Mocne norpyxeHus B BOAY rmapodgoHa 1 ynbTpasByKOBOro npeodpasoBarens Heobxoaumo yGe-
OWUTBCA B TOM, YTO Ha UX aKTUBHLIX MOBEPXHOCTAX OTCYTCTBYIOT Ny3bIPbki BO3AYyXxa. KOHTPONb 3a OTCYTCTBMEM
ny3bIPpEKOB BO34YXa NPOBOAAT M B NPOLIECCE BCEX U3MEPEHUN.

6.2.2 KOcTupoOBKa ynsTPasByKOBOro npeoSpasoBarensa u rmgpodoHa

MapodoH HeobXx0aMMO COPUMEHTUPOBATL TakUM 06pa3om, YTobbl OChb Z, COOTBETCTBYIOLLIAA Hanpasne-
HUWIO €r0 MaKCMManbHOI Yy BCTBUTENIbHOCTH, Oblna napannensHoi HanpasneHWio pacnpoCcTpaHeHns ysTpa-
3BYKOBOW BOMHbI. HeoGxoaumas npoueaypa HCTUPOBKKU U3noxeHa B IEC 61828.

6.3 N3amMepeHun

M3mepeHuns cnegyet npoBOAUTb C COOTBETCTBYIOLMM ruapoPoOHOM ¢ npeaycunurternem. B 3agaHHol
TOYKE YNbTPa3BYKOBOIO MONS UCCMNEAYIOT akyCTUYECKUI CUrHan B TeYeHWe OTHOCUTENBHO BOSbLLOrO oTpeska
BPEMEHM, YTOObI NONYyYUTb JOCTATOMHO NPEACTABUTENbHYIO YacTb 3TOr0 curHana. O6bIYHO Anst 3TOro Tpedy-
erca meHee 1 c.

Heobxogumo ybeanTbCcs B TOM, YTO WMPUHA NOSFOCKI, YacToTa BbIBOPKU U/UNKU BPEMEHHOE paspeLle-
HWe CUCTEMbI cOopa AaHHbIX OCTATOMHbI ANA TOYHOTO NPEACTaBNEHUs curHana rngpodona.

MpumMmevyaHus

1 B HacTosilee BpeMsA AOCTYMHbI HOBblE BEICOKOTEXHOMOTMYHbIE LidpoBele ocuunmorpadbl, obecneunsatoLine
cbop v aHanua GonbLuoro o6bema AaHHbIX. B 0bLieM crnydae ucnonb3oBaHue Takux NpuGopoB NpeAcTaBnseTcs Npeano-
YTUTENbHBIM, MOTOMY YTO C UX MOMOLLBI0 MOFYT GbiTh peanu3soBaHbl Goree NepcnekTUBHLIE METOALI ONPEAENEHNs BCexX
HeobxXoAUMBIX MapameTpoB.
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2 Ecnu aKYCTI/I‘-IECKVIVI CUrHasn He NOBTOPAETCA U 3KBUBaNeHTHasda BpeMeHU BbIGOpKa HEeBO3MOXHa, TO ANA TOYHOro
npeacTaBrieHUA curHana runpoq)oua Heobxoguma OLMCprBaHHaH LWMPUHa Nonochbl And O4UHOYHOIro uMnynbca.

6.4 AHanus

6.4.1 NonpaBkn Ha orpaHMyeHune WHUPUHBLI NOSIOCHI U HA NPOCTPAHCTBEHHOE ycpeaHeHue

Ecnun Ha pe3ynbrarbl M3MepeHuit OKa3biBalOT BNUSIHWUE OFPaHUYEHHAs! WMPUHA NOAOCHI (CM. 5.1.7) un
pe3oHaHckl (cm. 5.1.10), TO HeoBxoaMMO BBOAMTL nonpaeku. Npu npumeHeHun metoaa o6paTHON CBEPTKM
npoueaypsbl, NpuBeAeHHbIe B npunoxeHun D, Mmoryt o6ecneuntb 6onee TOUHbIE pe3ynbTaThbl.

MonpaBku BBOAAT U B TOM Crlyyae, Korga Ha pesynsraTbl UsMepeHui BnusioT 3pdeKkTbl NPOCTPaHCTBEH-
HOro ycpeaHeHus, ykadaHHble B 5.1.6.2. Takue nonpasku BBOAAT METOAOM, ONMUCAHHLIM B NpunoxeHuu E.

6.4.2 HeonpeneneHHOCTHN

Mpu OUEHKE M BbipaXXEHUU HEONpPEeAEneHHOCTU kanubpoBkn Heobxogumo cneaosatb ISO GUM. bonee
JeTarnbHble yKazaHus No OLUeHKe HeonpeaeneHHOCTU NPUBEAEHbI B NPUNOXEHUM .

7 OnucaHue ny4ka

7.1 O0wwme nNonoxeHus

Tabnuua 1 paer npeacrasneHne o6 akyCTMYeckux napamerpax, KoTopble MOTryT ObiTb MCNOMb30BaHbI
ANs ONMMCcaHns NapamMeTpoB aKyCTMYECKOro BbIXOAA YNbLTPa3ByKOBOrO MEAMLMHCKOrO 060pyA0BaHUA pasnny-
HbIX TUNOB. B 7.2.2 1 7.2.3 npuBeaeHbl yKasaHus No U3MepeHuio NepsuYHbIX NapaMeTpoB AasneHus. Hekoro-
pble U3 NapaMeTpoB UMMNYSbCa CXEMATUYHO NOKa3aHbl HA PUCYHKE 2.

Ta6nuya 1— AkycTUYeCcKUE NapameTpsl, COOTBETCTBYIOWME Pa3fUYHBIM TUNAM YETPa3ByKOBOrO MegULUHCKOro 060-
pyAoBaHUs

MepBuYHbIE NapameTpbl Bbluncnaemble napameTpbl
Tvn 06opyAosaHus aKycTUYecKoro AasrneHus WHTEHCUBHOCTHU Hpyrve napameTpe!

OX0-MMNyIbCHOE:
- cTatMyeckoe 1,2 4—6 7,8, 10—16, 18—20
- aBTOMaTW4eCKOoro ckaHupoBaHus 1,2 4—6 7, 8, 10—20
Jonneposckoe:
- cocyaucToe 1% 2 4—6 7,10, 11,14, 18, 19
- cepauebueHus nnoga 1*, 2 4—6 7,10, 11,14, 18, 19
- UMnynbCcHoe 1,2 4—6 7,8, 10—16, 18—20
DdusmnoTepaneBTUHECKOE:
- HenpepbiBHOW BOSHbI 1%,2,3 56 7,9, 12, 14,18, 19
- TOHanbHbIX UMMYMbLCOB 1*,2,3 4—6 7,9, 12, 14—16, 18, 19

" Ans 3TUX NPUMEHEHNI NMKOBOE aKyCTUUECKOe AaBneHue CKaTus NpeAnonaraeTcsl paBHLIM MOAYIO MUKO-
BOro aKyCTM4eCKOro AaBreHUs pa3pexeHus.

MpumevyaHune — B Tabnuye 1 o6oszHaveHbl Ludpamu:

1 — NUKOBOE aKyCcTMuYecKoe fAaBreHue cxarus (cm. 3.45);

2 — nuKoBoe aKycTU4ecKoe JaBrieHue paspexeHus (cM. 3.44);

3 — adbdheKkTUBHOE aKycTUYEeCKoe aaBneHue (cMm. 3.53);

4 — npocTpaHCTBEHHbIN MUK YCpeAHEHHON NO MMNYNbCY UHTEHCUBHOCTHU (cM. 3.60);

5 — npocTpaHCTBEHHbIW MUK YyCpeaAHEHHOW BO BPeMEHN UHTEHCUBHOCTHM (CM. 3.62);

6 — ycpeaHeHHas Mo NPOCTPaHCTBY U BPEMEHU UHTEHCUBHOCTDb (cM. 3.59);

7 —BblMUCnAeMasn yNsTpasByKkoBas MOLLHOCTLNO 7.2.7 (MU u3aMepeHHas no [71]) (cM. aononHeHune kGubnuorpadun),
8 — wupuHa nyuka (cm. 3.11);

9 — nnowanb nyyvka Ha ypoHe MuHyc 20 gb (cm. 3.7);

10 — nnowanb NyyvKa Ha ypoBHe MUHyc 6 ab (cM. 3.7);

11 — pa3mepbl Ha BbIxoAe Nny4yka Ha ypoBHe MUHYC 12 Ab (cm. 3.41);

12 — napameTp HenMHeWHOCTU pacnpocTpaHeHus (cMm. 3.38);

13 — BonHoBas copMa aKycTUYeCKoro umnynbca (cMm. 3.1);

14 — MeCTOMNoMNOXeHWe TOYKU, B KOTOPOIN OblN M3MEpeH COOTBETCTBYIOLWUI NapaMeTp (cM. 3.15);
15 — AnuTenbLHOCTb UMNynbcea (cM. 3.48);

16 — yacToTa NnoBTOPEHUA UMNYNbCoB (cM. 3.52);
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17 — yacToTra NOBTOpEeHUA ckaHupoBaHus (CM. 3.58);

18 — yacToTra akycTu4yeckoro BosaencTems (cm. 3.3);

19 — rpynna aneMeHTOB yJikTpa3ByKoBOro npeobpasosartens (cM. 3.75);

20 — pasmMepbl rpynnbl 3/IeMEHTOB YNLTPa3ByKOBOro npeobpasosarens (cM. 3.76).

YA t

ta

NI NS
VI x

411,25

\

X — BpeMmst; y — AasneHue; {, — Bpems AocTuxeHun 10 % sHaueHus ppsi; t, — epema goctwkenns 10 % 3HaueHun ppsi

PucyHok 2 — Onpepenexne ANMTENLHOCTU MMNYNbCa £y

7.2 MepBUUHbIE NapaMeTpbl faBNeHUA

7.2.1 O61Me NoNnoXeHUus

lMNepeuncrieHHble HUXe aKycTMYecKue napameTpbl MoryT 6biTb onpeaeneHbl Npu yCTaHOBKE yNbTpa3By-
KOBOTro npeoSpasoBarens n ruapodoHa B cootBercTBUM ¢ 5.2.2, 52.3 1 7.1:

- WMPHMHA NyYKa Ha ypoBHE MUHYC 6 Ab;

- WKMPMHA NyYKa Ha YypoBHE MUHyC 12 Ab;

- nnowaas nyvyka Ha ypoBHe MUHyc 6 ab;

- nnowaab nyvyka Ha yposHe MuHyc 20 ab;

- pa3mepbl Ha BbIXOAE NyYKa;

- nNnouwanasL ckaHUpPoBaHUSA,

- MECTOMNONOXEHUE TOYKU NPOCTPAHCTBEHHOTO NMKA BPEeMEHHOTO NUKa aKyCTU4eCKOro AaBNeHUA;

- MECTONOmoXeHWe TOYKU MakcuMarnbHOro sHa4yeHns MHTerpana KBaapaToB AaBIieHUs B UMNYNbCe,

- MECTOMONOXEHWE TOYKW NPOCTPAHCTBEHHOIO NUKA YCPeAHEHHOM NO BPeMEeHU UHTEHCUBHOCTH;

- pasgeneHne NMHUIA YNLTPa3BYKOBOIO CKAaHMPOBAHMA,

- pa3mepbl rpynnbl 3NeMeHToB YNbLTpa3ByKoBOro npeobpa3soBarens,

- 4acToTa NOBTOPEHUA UMNYNLCOB;

- YacToTa NOBTOPEHUS] CKAHUPOBAaHKA,

- ANMTENbLHOCTb MMNYIbCA;

- cpeaHeapudMeTUYECKas YacToOTa aKyCTUYECKOro BO3AeACTBUSA,;

- BOnHoBas ¢)opMa aKycTUYEeCKOro UMNynbca;

- napaMmeTp HeJIMHeMHOCTU PacNpPOCTPAHEHUSA;

- NMUKOBOE aKyCTUYECKOe flaBrneHue CXaTus;

- NMUKOBOE aKyCTUYECKOe AABNEHUE Pa3PeKeHUs;

- NPOCTpaHCTBEHHbIA MUK 3¢hPeKTUBHOrO aKyCTU4ECKOro AaBIeHUs.

Mpumevyanne — B [17] cpeaHeapudmeTuyeckan 4actota akyCTUMECKOro BO3ASACTBUA 3KBUBANEHTa LiEH-
TparnkHOM YacroTe.

BbiGop aTMX NapaMeTpoB 3aBUCUT OT XapaKTepUCTUK U3MepseMoro nons. Ecrim uamepeHusi BuINOMHAIOT
B 33@HHOIA NNOCKOCTH, TO AOMKHO GbITb OGYCMNOBNEHO e NoMoXeHNe OTHOCUTENBHO MOBEpPXHOCTU YRbTPa-
3BYKOBOro npeo6GpasoBaTens ¥ yKka3aHo, 4TO MOMy4YeHHble NapamMeTpbl OTHOCATCA TOMNbLKO K 3Toi obnacTu.
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7.2.2 TukoBbIe aKyCTUYECKUe AABIEHUA CXKaTUA U paspexeHuns
Ana onpegeneHna MECTOHaXOXAEHUA TOYKU UNKU TOYEK, COOTBETCTBYIOLLMX MUKOBbLIM aKyCTU4YECKUM
OABNEeHUAM CXKaTusa 1 paspexeHuns, J05KHbl ObITb NPOBEAEHbI TLATENbHbIE NCCNEAOBAHUS.

MpumMeyvyaHune — Ocobo cnepyetr OTMETUTL TOYKM Ha OCHU NMYYKa, B KOTOPLIX HabntoaaTcs MakcumarbHble
W MUHUMarnbHbIE 3Ha4YeHUA 3TUX NapaMeTPOB.

7.2.3 MpocTpaHCTBEHHbIN MUK 3 HEKTUBHOIO aKyCTUYECKOro AaBrieHus
[Ans HaxoXaeHUs1 TOYKU NPOCTPAHCTBEHHOIO NMKa 3P (PEKTUBHOIO aKyCTUUYECKOro 4aBneHuUsl 40IDK-
Hbl ObITb NPOBEAEHbI AeTalNbHbIE UCCNENO0BAHUS.

MpumeyvyaHue — Ocobo cnepyetr OTMETUTH TOYKM Ha OCHU NYUKa, B KOTOPLIX HabntofalTcs MakcumarbHble
W MUHUMarnbHbIE 3Ha4YeHUA 3TOro NapamMeTpa.

M3mepeHuss NpoBOASAT MO BCEM NePMOAaM aKyCTUYECKOro NOBTOPEHUA 3a BPeMS, NoKa yNbTpa3ByKo-
BOW CUrHan BO34ENCTBYET HAa rMapodIOH.

Mpu onpeaeneHun achPeKTUBHOrO aKyCTUYECKOro AaBneHUA 3a nepuoa NnoBTOPEeHUA CKaHUpoBa-
HUSA B CUCTEMAX aBTOMAaTMYECKOr0 CKaHUPOBAHUA BAXXHO U3MEPATL NPUHUMAaEMbIli rmapodOHOM curHan no
BCEM crneayoLmmM Apyr 3a Apyrom FIMHUSIM YNLTPa3BYKOBOro CKAHUPOBAHUA. OTO COOTBETCTBYET U3ny4e-
HWUSIM NOOYEPEHO OT KaXKaoW M3 rpynn 3fIeMeHTOB YNbTPasByKOBOro npeo6GpasoBarens Ans MHOroane-
MEHTHbIX YIbTPa3BYKOBLIX NpeobpasoBatenei Unu poTaLuMoHHOMY NEPEMELLEHMUIO FINHUU YNLTPa3BYKO-
BOro CKAHMPOBAHUA 4118 CEKTOPHbIX CKAHEPOB MM CKaHEepOB C DasMpPOBaHHOW PELLETKON.

OpHako B OOMbLUMHCTBE CRy4aeB NPU UCNbITAHUAX YNBTPa3BYKOBOrO 060pyA0BaHUS!, U3NyYaIOLLErO KO-
poTkue umnynbchbl, 6onee yaobHO onpeaensTb He CpeAHEeKBaAPaTUYHOE aKyCTUYeckoe AaBrieHue, a UHTe-
rpan KBagpatoB AaBreHusi B umnynbce (cMm. 7.2.5).

n pumedyaHune — Onsa nonyyYeHWs MakcUManbHOro curHana Ha runpoq)oue npu CKaHupoBaHUKM UM nona Mo-
xet I'IOTpeGOEaTbCFl OPUEHTNPOBaTL €ro NocTeneHHsIMU NOBOPOTAaMU BOKPYr OCH, I'IepI'IeHAMKyJ'IHpHOﬁ K asumyTansHon
MNOCKOCTH.

7.2.4 MapameTp HENIMHEMHOCTU PacnpPoCTPaHeHUA

PacnpoctpaHeHue ynsrpasByka B BOAE NMPWU aKyCTUHMECKUX AaBNEHUAX U 4ACTOTaX, LUMPOKO UCMONb3ye-
MbIX B MEAWLMHCKMX YNLTPa3BYKOBbIX NOMSAX NpeacTaBnsieT co60i HeNMHEeHbIN NpoLecc, B pe3ynsrare Yero
ncka)kaetcs BOsIHoBan ¢popMa akycTu4eckoro umnynbca. MNpu Hanuuum acdekta audpakumm pasHuua
MeXay NMKOBbIMU aKyCTU4YECKUMU AaBNEHUAMMU CXKaTUA 1 pa3pexeHna yeenuumsaeTcs. CyLLIeCTBEHHOCTb
BIWSIHUSI UCKAXKEHUI NPW OMUCAHWUU YNbTPa3BYKOBbIX NOJEH MOXET ObITb OLlEHEHA N0 CTENeHU HENMUMHENHOCTU
pacnpocTpaHeHusi, KoTopasi MOXeET ObITb onpeAeneHa nNyTeM BblMUCNEHUA NapameTpa HerIMHEWHOCTU pac-
npocTpaHenus o,, (cm. 3.38) [2].

MoryT 6bITb OnpeaeneHbl Creaylowme peXxxumei:

a) 0, < 0,5, Koraa MMeIoTCA NULIbL Manble HENUHENHbIE NCKaXKEHUA. AMNAIMTYAA Ha YacToTe aKycTuye-
CKOro BO3/1eMCTBUA OTNMYAETCA OT aMNnUTYyAbl NPU OTCYTCTBUM HENUHENHBbIX 3hdekToB He Gonee Yem Ha
5 %;

b) 0,5 < 0,, < 1,5, KOrga UMEIOTCA BUAUMbBIE UCKAXEHUA. PEKOMEHAYETCA MCNONbL30BATL LUMPOKONONOC-
Hblii rMAPOGOH, U3MEHEHNS YYBCTBUTESIbHOCTU KOTOPOrO He npeBbiwaloT Tpebosanuii 5.1.7.1. 3HaveHune
aMnAuTyAbl CUrHana B NONYOKTABHOMW MOJSIOCE C LEHTPOM Ha YacToTe akycTU4eckoro Bosgencreua Gyaer
OTNMYATLCA OT €€ 3HAYEHUS B OTCYTCTBUE HENMHENHbIX 3¢hdekToB Ha 5—25 %.

C) 0,,,> 1,5, Koraa HabMIoAAIOTCA 3HAYNTESbHBIE HESTMHERHBIE UCKAXKEHNA, a TaKke 3aTyXaHue Ha YacTo-
Te aKyCTUYeCKOro Bo3gencTeua. 34ech, kak u B b), He06x0AUMO NPUMEHATL LUMPOKONONOCHLIN rMAPOQOH.
3HaueHue aMnNnUTyZbl B MOSTyOKTaBHOM NOSIOCE C LIEHTPOM Ha 4acToTe akyCTU4YeCKOro Bo3gencraua dyaer
OTNMYAaTLCH OT €€ 3HAYEHUS B OTCYTCTBUE HENMUHENHBIX 3dhhekToB Bonee yem Ha 25 %.

MpuMeyvaHusa

1 B cnyyasix b) U ¢) BepxHsifl rpaHuLa NoNockl YacToT Hepeako npesbiaeT 15 My,

2 MapameTp HeNMMHEHHOCTN PacnpOCTPaHEHUA — 3TO Haubonee pearnbHblil NapaMeTp ANS KONNYECTBEHHbIX Bbl-
YMCINEHWNIA HENUHENHBIX UCKaXeHUIA [2].

7.2.5 NapameTpbl UHTEHCUBHOCTU, NPU pacyeTax KOTOPbIX UCNOMbL3YIOT MFTHOBEHHOE aKyCcTuye-
cKoe faBrieHue

Tak kak ruapodoHaMmu N3MepsIoT akycTuyeckoe AasneHue, To0 U Habop BenuuuH, 6asmpyloLLMXCa Ha
3TUX U3MEPEHUSIX, NPUBOASAT B TEPMUHAX aKyCTUYECKOrO AaBreHus. MIMeHHO noaToMy npu ONUCaHUK Nonen
Haubonee npeanoyTUTENbLHLI NApaMeTpbl, NPUBEAEHHbIE B 7.2 1 B pa3aene 3.
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MapaMeTpbl MFHOBEHHOIO aKyCTUYE€CKOro AaBrieHUsA BO3MOXHO TOYHO npeobpasoBarb B MHTEHCUB-
HOCTb NULLb B KOPPEKTHOM MNPEeAnonoXeHWn NnOCKOBOMHOBOIO pacnpoctpaHeHusi. MIMeHHo nostomy npu
nosnb30BaHMKU NapameTpamMn MHTEHCUBHOCTU AOSHKHO ObITb YETKO yKa3aHo, YTO NOApPasyMeBaeTCs arnmnpokcu-
MaLusa NNOCKo GeryLuen BOSHbI.

B aTOM npeanonoXeHnn MrHOBEHHYH UHTEHCUBHOCTD /(f) Bbipa>atoT Kak:

I = p(h? / pe, ©
rae p — NNOTHOCTb BOAbI;
€ — CKOpOCTb 3ByKa B BOAE (CM. NpUnoxeHue B).
HenocpeacTBEHHO U3 NapaMeTpPoB AaBNeHUss MOryT BbITb paccuMTaHbl Creaylowme napaMeTpbl UHTEH-
CMBHOCTHU:
- NPOCTPAHCTBEHHbIN MUK NMK-BPEMEHHON MHTEHCUBHOCTHN

,sptp = (psptp)2/pc7 (1 0)
- NPOCTPAHCTBEHHBIN MUK YCPEOHEHHOMN NO BPEMEHU UHTEHCUBHOCTM
= 2
Ispta = (Pspr)“/PC: an
- yCpeAHeHHas Mo NPOCTPaHCTBY M UMNYNLCY MHTEHCUBHOCTD /.,
- yCpeaHeHHast N0 NPOCTPAHCTBY N BPEMEHN MHTEHCUBHOCTD /gy, .

Mpoueaypsbl, Ucnonb3yemblie ANs ONpeaerneHus NocneAHMX ABYX NApaMeTpoB, AOMKHbI ObiTb OgUHA-
KOBbIMW C TEMU, KOTOPbIE ONUCLIBAKOT 3KBUBANEHTHbIE UM NAapaMETPbl aKyCTUHECKOro aBneHus. O.ClHaKO B
3TOM cny4ae napameTp, 3anuceiBaeMblii ANs KaXLoi TOYKM akycTudeckoro nons, 6yaer npeacraBnatb co6om
KBafpaT MFHOBEHHOIO aKyCTUYECKOrO JAaBMEHMS.

MpuMevyaHue — Ecnv napameTp HENMMHEWHOCTU pacnpocTpaHeHusl npeBbilwaeT 0,5, To Nnepexoa oT napa-
METPOB AaBMeH1s K napaMeTpamM UHTEHCUBHOCTU MOXET ObiTb HEKOPPEKTHLIM UIU CYLLECTBEHHO HETOMHBIM [18].

7.2.6 MapameTpbl UHTEHCUBHOCTU, NMPU pacyeTax KOTOPbIX UCNOMb3YIOT UHTErpan KBaapaToB
OaBneHus B uMnynbce

7.2.6.1 AnuTenbHOCTb UMNynbca

OnutenbHOCTb UMNYysbCca paBHa 1,25 yacTn BpeMEHU, 3a KOTOPOE UHTErpan No BpEMEHU OT KBaapa-
TOB MFTHOBEHHOTO aKycTU4YecKoro gaeneHua ysenuumusaetcs ¢ 10 4o 90 % uHTerpana ksagparos nasne-
HUA B UMNysbce. MOMEHTLI BpEMEHU t, 1 t,, B KOTOPbIE MHTErpan AocTuraet 3Havyenun 10 n 90 %, paccuu-
TbIBAKOT U3:

ta
# | U(tyat = 0,1ppsi A2)
t,=0
n
1 %
v | U2(t)dt = 0,9ppsi, (13)
t,=0
rae M — 4yyBCTBUTENBbHOCTb rMAPOdOHA;

U(t) — namepsaemoe HanpspkeHne Ha Bbixoge rugpodoHa.
OnnMTenbHOCTL UMMYMbCa BbIYUCTIAIOT Kak:

ty=125@,-t,). (14)

7.2.6.2 MpoCTPaHCTBEHHbIN MUK YCPEOHEHHOM NO UMNYJbCY UHTEHCUBHOCTU
MpocTpaHCTBEHHLINA MUK yCPEeAHEHHON NO UMNYSIbCY MHTEHCUBHOCTU BLIYMCAAIOT NO MaKCUMarb-
HOMY 3Ha4YeHMWI0 MHTerpasa KBaapaToB AaBfEHUA B UMNYNbCe, U3MEPEHHOTO HA OCKU MyYKa, Kak:

lsppa = (1/t4 pC) ppsi, (15)
rae p — NNOTHOCTb BOAbI;
C — CKOPOCTb 3BYyKa B BoAe (CM. npunoxxeHue B);
PG — YAEMNbHbINA aKyCTUYECKUIA UMNEaHC ANCTUNNNPOBAHHON Boabl (= 1,48:108 kr-M~2 ¢c=1 npu 20 °C);
t; — BNUTENbLHOCTL UMMNYNbCa.
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7.2.6.3 MpocTpaHCTBEeHHbIW NUK yCPeAHEHHOMW N0 BPEMEHN UHTEHCUBHOCTU
[ns HeCKaHMpPYIOWEro peXxuma NpoCcTPaAHCTBEHHLIN MUK yCPeaHEHHOW NO BPeMeHN UHTEHCUBHO-
CTH BLIYUCHIAIOT U3 3HAYEHUSI MHTEerpara KBagpaToB JAaBfIEHUA B UMNYSbCe OAUMHOYHOTO My4yKa Kak:

lspta = (PPSIlpC) prr, (16)

rae prr — MakCumarnbHOe 3Ha4YeHMe YacTOThl MOBTOPEHUA UMNYJILCOB B HECKAHUPYIOLLEM peXuMe.

Mpu ckaHupoBaHuu (Hanpumep, B pexume B) sHaueHne Iy, cneayet naMepsiTe, yunTeisas Bknaj nepe-
KPbITUS JIMHUIA YyNLTPa3BYKOBOr0 CKAHMPOBAHUA. OTO 03HAYaeT, YTO UHTerpan KsagpaToB AaBrfieHUs B
uMnynbce onpeaensatT CyMMOW:

Sppsi = ...+ ppsi,_, + ppSi,_4 + ppSi, + ppSiz.q + PPSiyp .- 7)
rae ppsi, — MHTerpan KBagpaToB AaBfieHUA B UMNYJbCe MO LEHTPanbLHOM JIMHUU CKa-
HUpPOBaHMA,

PPSisyq, PPSi,_1 M T. A. — NOCTENEHHO YMEHbLLAIOLIMECS 3HAYEHUS MHTErpana KBaapaToB AABIIEHUA B
UMnynbce s CnefyloLwmx Apyr 3a APYroM CMEXHbIX FIMHUA CKAaHUPOBaHUS.

Mo yacToTe NOBTOPEHUA CKAHUPOBAHUA W YUCITY FIMHUIA YIBTPAa3ByKOBOro CKAHUPOBAHMUSA BbIYUCHIS-
0T 3Ha4YeHUEe pa3aerneHus NIMHUI yNLTPa3ByKOBOIO CKAaHMPOBaHUA Ha rnybuHe, npu KoTopon Byaet onpeae-
NeHo MakcumarnbHoe 3HaJYeHne Ispta' 3HaueHne pasageneHus IMHUNA YNbLTPa3sBYKOBOIrO CKAHMPOBaHUA MOXET
ObITb HaWAEHO M MHBIM CNOCOGOM — NpW NepemeLleHn rmapodoHa B HanpaBneHUn CKaHUPOBaHUS U U3Me-
pPeHnn paccTossHUA Mexay ToYKaMmu, COOTBETCTBYIOLLIMMU MakCUMarnbHbIM 3Ha4€HUAM CUrHana Ha ero Bbixo4e.

Bknag OT nepekpbITUA CMEXHbIX NMMHUI CKAHUPOBAHUA BbIYUCIIAIOT, UCMOMNbL3YS MOMYYEHHOEe 3HaYeHue
pasgeneHus JIMHUN yNbTPasByKOBOTO CKAHUPOBAHUA U PEe3ynbTartbl NONEPEYHOro CkaHuposaHus. MNpw
CYMMUPOBaHUN 3HAYEHUW PPSi AOMKHbI ObITh YYTEHBI BKNAAbI BCEX MUHUIA YNLTPA3BYKOBOrO CKAHWMPOBaHUSA
3a CyLLeCTBEHHO GonbLUOK Nepuoa BpemeHu, oGecnevmBaioLLmin nonyyeHne BCel 3Ha4MMON aKyCTUYECKOM
UHGOpMaLuK.

M0 3Ha4YeHWIO NPOCTPAHCTBEHHOIO NMKa ycpeAHEHHOW NO BPpeMeHU UHTEHCUBHOCTH /11151 HECKaHU-
pyHoLEero pexuma nosiy4yator CoOOTBETCTBYIOLLEE 3Ha4YeHne AN pexMma asToMaruyeckoro ckaHmposaHus u3s
CrieayloLLero BblipaXeHus:

Ispta = (Sppsilpc) srr, (18)

r4e Srr — MakCMMarnbHOE 3Ha4YeHUe 4YacToTbl NOBTOPEHUA CKAHMPOBAHUA B PEXXMME CKaHUPOBAHUS.
7.2.7 BbluucrieHMe MOLWHOCTU ynbTpa3ByKa
Ecnu nonHyio ynsTpa3ByKOBYO MOLLHOCTb P OIMHOYHOTO CTAaLMOHAPHOrO My4Ka onpeaensioT No pesynb-
Taram ero nynockoro CKAHUPOBAHUSI, TO 3TO AOSHKHO ObITb BLINOMHEHO C NOMOLLBIO KanuGpoBaHHOTO ruapodo-
Ha B cooTBeTcTBUM € IEC 62127-2 Ha OCHOBaHUW CREAYIOLLErO BblPaXeHUS:

P= jjlta(x, y)dxdy, (19)
S

rae /,,(x,y) — ycpeaHeHHan No BpeMeHU UHTEHCUBHOCTb B TOYKE, ONpeaensieMoii OPTOroHasnbHLIMU KOOp-
AUHATaMu X U1 y.
3Hepruio E nyyka BbIMUCAAIOT KaK CYMMY BCEX 3HAa4YE€HUI PPsSi(x,y) N0 BCEM TOYKAM NNOWAAU CKaHMU-
poBaHus:

ds .
E= p—CprSI(X/,y, ) (20)
i

rae dS — nnowaab OAHOrO LWara, T. €. npou3seaeHue dx Ha dy, Mexay ABYMA crneaylowmmMn Apyr 3a ApyroMm
TOYKAMW U3MEPEHUI HA MNoWaAU CKaHUPOBAHUA B NPEANONOKEHUN, YTO dX M dy MOCTOAHHBLI HA
BCEli Nyowaau CKaHMPOBaHUA U YTO NNOWAAL CKAHMPOBAHUA UMEET NPAMOYIONbHYIO FEOMETPMUIO.

3arem onpeaensioT NOMHYIO YNbTPa3sByKOBYIO MOLLHOCTbL U3 BblPaXKEHUS:

P=Epm. 21)
MonHas ynsTPa3ByKoBas MOLIHOCTL MOXKET ObITb TaloKe ONPeAeneHa U3 BbipaXKeHus:
dsS
P=== pns2(Xi.¥;): @2
pc <
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B pexumMax CKaHWpOBaHMA MNOMHAA YNLTPA3BYKOBAA MOLIHOCTL AN Ka)I0ro pexuma padoTbl MOXET
ObITh ONPEAENeHa U3 BblPAXKEHUSA:

P = EsmMn, (23)

rae E — aHeprus ny4yka, BblvucneHHas no popmyne (20);
M — 4KCno NUHUIA YNBTPa3BYKOBOIr0 CKAHMPOBAHUA, HEOOXOAUMBIX AN CO3aHUsA OAHOIO Kaapa U3o-
GpaxkeHus;
n —4ncno Bo30YXOAEHUIN KaXKgon NMHUM CKAHUPOBAHUS.
MornHas yneTpasBykoBast MOLLHOCTb BO BPEMS CKAHMPOBaHUS — 3TO CyMMa BCEX 3HAYEHWUI ynbTpa3sBy-
KOBOW MOLLHOCTU B pabo4mx pexumax.

MpumedaHne — 3TOT MeToq OCOBGEHHO NomneseH B Tex clyyasX, Korga YyBCTBUTENBHOCTb KOMMeEpPYeCKU
LOCTYMHBIX U3MepuTenei MOLHOCTU (PaAuoOMeTPOB) HeaocTaToMHa UK Korga cusndeckue pasMepbl yrnbsTpa3ByKoO-
Boro npeo6pasoBaTens He MO3BOMNSAKT UCNONbL30BaTh 3TV Npubopel. Kak npaBuno, M3MepeHust NONHOW YrTpasByko-
BOW MOLUHOCTU METOAOM pajuomeTpa 6ornee TOYHbl, YHEM MPUBEAEHHbIE Bhie BblMUCHEHUA (CM. [71] B 4ONOMHEHUN K
6ubnuorpadun).

8 Tpe6oBaHUA K U3MEPEHUAM KOHKPETHbIX YILTPa3ByKOBbIX Nonemn

8.1 OO MKe nonoxeHus

YkasaHHble B 3TOM nogpasgene TpeGoBaHus unu AONOMHSAIOT, UMK 3aMEHSIIOT TPeOOoBaHUS, pACCMOTPEH-
Hble B pasaene 5 (cM. Takke npunoxexHue H).

8.2 OuarHocTuyeckue nons

8.2.1 YnpouweHHbIe npoueaypbl U peKoMeHaauuu

8.2.1.1 Mpoueaypsbl

N3mepeHns mHTerpana KsagpaToB JaBIEHUA B UMNYSbCe HEOOX0aUMbI ANs onpeaeneHns MHOTMX
napamMeTpoB ynbTPa3sByKOBOro nons. B Tex cny4asx, koraa BonHoBaa (popMma akyCTUYeCKOro UMnynbca He
M3MEHAET CBOMX OYEpTaHWn B npegenax onpeaerieHHOW M3MEepUTENbHOW NITOCKOCTU, NepneHANKYNSAPHON K
OCM nyyKa, BMECTO MHTerparna KBagpaToB AaBREHUA B UMMNyNbCE JONYCKAeTcs UCNOMb30BaTb NUKOBOE
aKycTUyeckoe AaBrieHue, YTo CreayoT U3 onpeaeneHus nowanm nyyka.

MpuMmedaHue — Kak NpaBuUIo, Takue CUTyaLu BO3HUKAIOT B YIETPa3BYKOBLIX MONSX HENPEPLIBHOW BOMHBI,
Ucnonb3yeMelx, Hanpumep, B A0OMIEPOBCKUX NpuGopax HeNpepbIBHOM| BOMHLI UMK B annaparax Ana ¢pusnotepanmu.

Ecnn npeanonaraercsi, 4To BCEM NUHUSAM aKyCTUHECKOTO CKAHMPOBAHUSA COOTBETCTBYIOT CUrHAsbI PaB-
HOW amMNNUTyAbl M C OAUHAKOBLIM NPOUNEM NyUKa, TO BKNAA NEPEKPLITUS FIMHUIA CKAHUPOBAHNA MOXET BbITh
onpeaeneH No NPouso Nyyka U N3BECTHOMY PACCTOSIHUIO MEXY JIMHUAIMU CKaHUPOBaHUA B U3MEPUTENLHOM
NMOCKOCTH.

Mpu STOM PEKOMEHAYETCA AN HAXOXKAEHUS MECTOMNONOXKEHUSA NIUHUK C HANBONbLLMM 3HAYEHNEM NUKO-
BOrO aKyCTU4eCKOro AaBrieHUs UCCNEeA0BaTb BCE JIMHUM aKyCTUUECKOTO CKAHUPOBAHUS.

MpumevyaHne — Ha npakTuke pasnU4ns B aKkyCTUMECKON MOLLHOCTU U3NYYEHUA Ha pasHbIX NIMHUAX CKaHUPO-
BaHWs 6yayT 3aBUCETbL OT TUNa ckaHepa. [nNA AaTYNKOB CEKTOPHOrO CKaHMPOBAHMS C BPaLLAOLLUMCA OAUHOYHLIM aMle-
MEHTOM U HEU3IMEHHBIM KaHanoM akyCTUHecKon cBA3N 3To pa3nuyne byaeT maneiM. B AaHHOM criyqae MOXHO NPOBOAUTDL
ncecnefoBaHWe No LIGHTPanbHO| U ABYM KpailHUM NUHUAM CKaHUPOBAHUS U 3aTeM OLeHMBaTb HeoBXo0AWMOCTb NPOAOI-
XKeHUA uccnefoBaHuin No ApYrum NUHUAM ckaHWpoBaHus. Ecnu pasnuune He npesbiwaeT 10 %, To B UccnegoBaHusx rno
APYrUM NMHUAM CKaHUPOBaHNA HET HeobXoaNMOCTH.

8.2.2 IMNynbCHO-BOSTHOBOE ANMAarHocTuYeckoe o6opyaosaHme

8.2.2.1 O6wue NoNoXeHUs 0 ANarHOCTUHECKUX NONSAX

CnepayeT ucnonb3osatb ruapodOH ¢ aKTUBHLIM 3NEMEHTOM AuameTpom 0,5 MM unu menee.

TouHOCTb ycTaHoBku ruapodoHa (Mnu npeobpasoBarens, €Cnu CKaHMPOBAHUE NMPOBOAAT NYTEM €ro
nepemeLleHns) B 3a4aHHYI0 TOYKY NO TPEM OPTOroHanbHbIM KOOPAMHATaM AOMKHA ObITb He xyxe + 0,1 MM.

Ona curhanos ¢ BonHOBOW (POPMOW, UCKakaemMon U3-3a IPPEKTOB HENUHENHOTO PacNPOCTPaAHEHUS,
T. €. B TOM Cnyvae, koraa napamMeTp HefMHeMHOCTU pacnpoctpaHeHus (cMm. 3.38) npesbiwaet 0,5, He0b-
xoaumo nu6o BbIOMpaTh rMAPOGOH C COOTBETCTBYIOLLEN WUPUHOW nonocbl (CM. 5.1.7), nu6o BBOAUTL NO-
npasku (CM. npunoxxeHue D), nu60o npuHUMaTh B pacyeTbl AONONAHUTENBHYIO HEONPEAENEHHOCTb Pe3ynLTaToB
N3MEepEeHni.
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Ana Taknx nsmepeHun 6onee nogxoasatT MembpaHHbie Unu 30HAOBbLIE TMAPOMOHBI HA OCHOBE MIIEHKN
nBa® (cm. pasgen B.9 npunoxenus B), yem kepamuueckne ruapodoHbl 30HA0BOrO TUNA.

MpumevaHusa

1 Ha npakTuke TOMHOCTbH M BOCMPOU3BOAUMOCTb CUCTEMBI MO3ULIMOHUPOBAHUA HauGonee BaXHbl B HanpaBreHWUK,
nepreHAnKYNAPHOM K HarpaeneHUto pacnpocTpaHeHusl, U B GOMbLUMHCTBE criydaeB [OCTaTOMHO, YTOGLI OHW He MpeBbl-
wanu = 0,05 MmM. B 6onbLUMHCTBE M3MepeHUiA MO HamnpaBeHUo pacnpocTpaHEeHUs AOCTATOMHO ToMHOCTH + 0,1 MM. Hau-
BbICLLIAsi TOMHOCTL TpebyeTcsl NPU U3MepeHUU NapaMeTpoB CUMBLHO CPOKYCMPOBaHHLIX NoNel (AN AaTYMKOB ¢ LUMPOKOMA
anepTypoil) U Ha BbICOKMX YacToTax (cM. 5.2.2.3).

2 lMpu U3MEPEHUAX CUIHANOB C UCKaXEHHOW BOIHOBOW (OpPMOI NpeAbABNSAIOT AOMNONHUTENbHbIE TpeboBaHUA K
opueHTaLmm ruapodoHa 13-3a YacTOTHOW 3aBUCUMOCTU ero Auarpammel HanpasNeHHOCTU. MNpu 3TOM BaXXHO ONTUMU3N-
poBaTb opueHTaLuio ruapodoHa, 4Tobbl 06ecneunTb MakcumarbHbIA cUrHan Ha ero Beixoge (cM. 5.2.2).

3 B dpokanbHoi obnacTu, Kak NnpaBuso, NpeanonaraeTcs KBagpaTuiHOe COOTHOLWEHNE MeXAY AaBNEeHNEM U UHTEH-
CUBHOCTbIO, UTO MO3BOSIAET BLIYUCIUTL NapaMeTpbl UHTEHCMBHOCTU. Takoe NpefnonoXeHue onpasfaHHO, HECMOTPSA Ha
BO3pacTaHue MOrpeLUHoCTU, CBA3aHHO C BO3MOXHBIM NOSIBIIEHUEM HENTMHERHBIX UCKaXeHWA.

8.2.2.2 lnarHoCTU4eCKMUEe NOonsA npu OTCYTCTBUU CUHXPOHU3ALMKN CKAaHUPOBAaHUSA

B cBA3M ¢ pa3BUTMEM TEXHONOMMM YNbLTPA3BYKOBLIE NOTMS, TEHEPUPYEMbIE COBPEMEHHbIMU npubopamu
ynbTPa3ByKOBOW Bu3yanuaauuu, Bce bonblue n Gonblue ycnoxHsiorcs. lNapamertpbl, onpeaeneHHble B pas-
aene 3 Ans onMcaHus NPOCTPaHCTBEHHBIX U BPEMEHHBIX M3MEHEHUI AABNEHUS U MHTEHCUBHOCTEW B YNbTpa-
3BYKOBOM None, MoryT ObiTb NPUMEHUMbI NULLb ANS HECKAHUPYIOLLMX MONeN, UCMONb3yeMbIX B UMNYNbCHO-
BOJIHOBbIX AOMMEPOBCKUX Npubopax u ckaHepax, paboraowmx B pexume M. OgHako 3Tu napameTpbl BCE
TpyaHee u TpyAHEee WUCMONb30BaTh AfS ONUCAHUS CIIOXHbIX MOCNeA0BaTENbHOCTEN UMNYNLCOB, reHepupy-
eMbIX CKaHepaMu B TaKUX Pexumax, Kak LBETOBOE AONMNEPOBCKOE KapTupoBaHue. B HeKOTOopbIxX cnyyasx B
NoA00HbIX NOCNEA0BaTENbHOCTAX HEBO3MOXHO AaXe ONpeAenuTh Takoi napameTp, Kak nepuos aKkycTuye-
CKOro NOBTOPEHMS.

MognduumnpoBaHHbii Habop akyCTMHECKUX NapamMeTpoB, KOTOPbIE Jyudlle NOAXOAAT ASS ONMCAHUA No-
nen COBPEMEHHbIX CUCTEM BU3yanu3auuu, NpUBeAeH B NPUNoXxeHuu F.

8.2.3 lnarHocTnyeckoe o6opyaoBaHue ¢ HenpepbIBHO-BOSIHOBLIM U3JTyY€HUEM

Heobxoanmo ncnonb3osate rmapoOH C aKTUBHLIM 3NIEMEHTOM AnaMeTpoM 0,5 MM unm meHee.

TO4YHOCTb YyCTaHOBKM ruapodpoHa (unu npeobpasoBarensi, €Cnm CKaHUPOBaHWE MPOBOAAT MYTEM €ro
nepemeLleHns) B 3afjaHHyI0 TOYKY MO TPEM OPTOrOHarbHbLIM KOOpAUHATaM A0SKHA ObiTb He xyxe + 0,1 Mm.

[na curHanos ¢ BONHOBOW hOPMOM, HE UCKaXKaeMon u3-3a 3PdeKTOB HENMMHENHOTO PacnpPOCTPaHeHus,
T. €. B TOM Clny4ae, Koraa napameTp HeJIMHeMHOCTH pacnpocTpaHeHus (cMm. 3.38) MeHbwe Yem 0,5, HeT He-
06X04MMOCTM B MCNOSMB30BAHUM LUMPOKONOMNOCHOIO ruapodgona (cm. 5.1.7).

Onga ynsTpa3ByKOBbIX MOMEN, B KOTOPbIX MECTONOMNOXKEHNE MUKOBOrO aKyCTUYECKOro AaBNeHUA Haxo-
JUTCA B HENOCPEACTBEHHOW BrU30CTU K U3NYYaloLLE MOBEPXHOCTU YNbLTPa3BYKOBOro npeo6pasosarens, B
pacyeTax MUHTEHCUBHOCTM YNbTpasByka AONYCTUMO NNOCKOBOMHOBOE NPUGAMKXEHUE C y4ETOM COOTBETCTBYIO-
Len AOMOSTHUTENbHOW NOTPELLHOCTM.

Ona n3amepeHnsa nonen AoNnepoBCkUX npeodbpasosBaTenent HenpPepbIBHON BOMHLI NOAXOAAT 30HAOBbLIE
ruapodoHbl Ha OCHOBE nbe3okepamukn unu nnexku NBAOP (cm. pasgen B.9 npunoxenus B). [lonyckaercs
UCNonbL30BaTh ¥ MeMBOpaHHble rMAPOMOHBI, €CAN NPUHSITL MePbl, YTOObI UCKNIOYNTL UHTEPdEPEHLUIO Npst-
MOrO curHamna oT yrbTpasByKOBOro npeoGpasoBarernsi U CUrHana, oTpa)keHHoro ot MembpaHsl rmapodoHa
(cm. 5.2.2.2).

8.3 Nonsa annapaToB dusuorepanumn

8.3.1 O6opyaoBaHue gns ynsrpasBykoBoun pusuorepanum

JomkHbl ObITb NPUMEHEHbI METOALI U CPEACTBA, ykasaHHble B IEC 61689.

Ons curHanos ¢ BOSTHOBOW (DOPMOM, HE NCKaXKaeMon u3-3a 3PAPEeKTOB HEMHENHOTO PacnpOCTPaHEHuUs,
T. €. B TOM Cny4ae, Koraa napaMeTp HeJIMHEeWHOCTU pacnpocTpaHeHus (cMm. 3.38) MmeHbLue yem 0,5, HET He-
00X0AMMOCTU B UCTIONb30BAHUM LLMPOKONONOCHOTO ruapodoHa.

Ons nonyyeHus abComMOTHLIX 3HAYEHUN AABNEHUSA UM MHTEHCUBHOCTU CcrneayeT UcnonbL3oBarb rmapo-
poH, oTKaNUOPOBAHHbLIN HA YACTOTE aKyCTUYECKOrO BO3AENCTBUA B COOTBETCTBUU C IEC 62127-2.

Ana namepeHusn nonen, reHepupyembix annaparamu ynsTpassykoBOM Tepanuu, Kak NnpaBuso, noaxoaut
rmapodoH C NMHENHOCTLIO (CM. 5.1.8) Ao 1 MMNa.

M3amepeHun adhdekTUBHON Nnowaam nsnydenus (cMm. IEC 61689) cneayet npoBoAUTL C MOMOLLILIO 30H-
J0BOro rmapogoHa ¢ akKTUBHLIM 9MIEMEHTOM U3 Nbe3okepamuku unu nnexrku NMBO®P. Mpu atom cnegyeT npu-
HATb MEPbl ANA UCKNIOYEHUA UHTepdepeHuUn NPSMoro curHana ¢ curHamnamu, OTpaXeHHbIMU OT Kopnyca
30HA0BOrO rmApodoHa 1 ero aepxxarens.
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SAdekThl KaBuTaLMK, BO3HUKAIOLLME NPU JABNEHUSIX, XapaKTEPHbIX AN M3nyyarenen annaparos Ans
YNbTPasByKoBOW husnoTepanuu, MOryT CTaTb NPUYMHON Bbixoaa rmapodoHa us ctpod. Mostomy nsamepeHus
aasnexuit soite 0,3 MlMa crneayet NnpoBOAUTL B AErasupoBaHHON BOAE.

MakcumanbHoe 3HaueHne adppeKTUBHOrO paguyca rugpocdoHa a
SIX, AOSKHO COOTBETCTBOBATb YCNOBUIO:

max: NCTIONb3YEMOro Npu U3MEPEeHN-

a... <A2,5, (24)

max =
rae 2. — ANUHA 3BYKOBOW BOSHbLI, COOTBETCTBYIOLLAA 4aCTOTe aKyCTUYECKOro BO3AENCTBUA.

MpumedaHua

1 B 6onblUMHCTBE Cnyyae Npu UCMbITaHUSAX annapaTtoB ANs puUsnoTepaniu ykasaHHbli Bbllle KpuTepuii NpeacTas-
NAeT MakcMMansHoe 3HaveHne acpdpeKTUBHOro pagnyca rmapodpoHa, cyLlecTBeHHO GorbLUee, YeM 3TO PEKOMEHA0BaHO
B 5.1.6. 310 060CHOBaHO aHanNM3oM BIIUAHUA paguyca Ha pesynsTaTbl U3MepeHUs, Npexae Bcero adeKTUBHOM nnoLaam
U3NyYeHWs, a He MUKOBBIX 3HAaYeHWUI faBleHus, @ OHa MeHee YyBCTBUTENBHA K adbdpekTam NpoCTpaHCTBEHHOIO yepeaHe-
HUA. TuapodboHbI NCNONL3YIOT TaKXKe 415 U3MEPEHUI OTHOLUEHUSA HEOAHOPOAHOCTU NyYKa, KpUTEpuii (24) NPUMEHUM 1 B
aTom cnydae [19, 20].

2 [Ins neyveBHbIX rONOBOK HEKOTOPLIX TUMOB (U3Ny4yaTeneil annapaToB YILTPa3ByKOBOW Tepanuu) yrnsTpasBykoBas
BOMHa, OTpaKeHHast Has3ag, K rofoBKe, MOXET BIIUSITb Ha 3Ha4YEHWe U3Sy4aeMoii eto MOLYHOCTH, YTO, B YacTHOCTM, Habnto-
JaeTcs NpU KOrepeHTHBIX OTPaXEHUSIX OT MOMMOTUTENE! ¢ NOCKO MMafKoi NoBepXHOCTLI0. B 3TUX crnyvasx npuMeHeHve
nornoTuTeneil ¢ TEKCTYPMPOBaHHOI NMOBEPXHOCTLIO MOXET AaTk Nydllee NpubnuxeHne K ycnoeusim cBo6ogHOro nons.

8.3.2 O6opyaoBaHue AnA runepTepMum

ObopyaoBaHue Ans runepTepMuMmn UCNOnb3yeT CPOKYCUPOBAHHOE YNBLTPa3BYKOBOE U3Ny4eHUe BbICOKOW
uHteHcusHocTu (High Intensity Focused Ultrasound, HIFU). KoHkpeTHble TpebGoBaHus kK 3TOMy 060pya0BaHUIO
paspabarbiBaloT B paMKkax oTaenbHoro crasaapra IEC.

8.4 Mona xupypruvyeckoro NnpMMeHeHus

8.4.1 JlutoTpunTtepbl U UCTOYHMKN UMNYNLCOB AABNEHUA ONA APYruX nevyebHbIX NPUMeHeHUn

CneuunansHble TpeboBaHUA K U3MEPEHNAM Nonew, reHepupyeMbIX IMTOTPUNTEPaMM UMNYNLCOB AaBne-
HUSA, n3noxeHbl B |IEC 61846.

JIuHelHOCTb OTKNMKA rmapodgoHa (cMm. 5.1.8) aomkHa ObITh U3BECTHA B AUanasoHe aaBneHun ot 80 o
150 MMa. Ecnu umeertcs kakas-To 3HaYMMasi HENMUHENHOCTb, TO OHA AO0MKHA ObITb yYTeHa Npu onpeaeneHum
aKyCTM4eCKMX napameTpoB Nofas NMTOTPUNTEPA U CBA3AHHBIX C 3TUM MOTPELLHOCTEN.

n punmedyaHune — MMI‘IyJ'IbeI AaBNeHUA UCNoNb3YKT He TONBbKO B NMUTOTPUNCUKN, HO U ANA NeYeHUA Taknx 60-
nesHen, Kak, HanpuMmep, OTNOXEHUA CONe B MIe4YEeBOM CYCTaBe, TEHHUCHBIN «NOKOTb», NATOMHAA WNopa u T. 4., a Takke
ANA NevYeHUa HEKOTOPLIX KapAUnonorn4ecknx 3aboneBaHui.

8.4.2 Hu3KkoyacToTHbIe XUpypruveckue NnPpMMeHeHUA

Ansa onucaHusi HU3KOYACTOTHBIX NOMEN, FeHePUPYEMbIX XMPYPrMYECKUMU annapaTtamu, UCMONb3yIOT Mu-
ApodOoHbI, KOTOPbIE AOMKHbI ObITL KANUOPOBaHLI B COOTBETCTBUM C IEC 60565.

ns 06opyaoBaHKs 3TOFO TMNA HE NPUMEHNUMBI TpeBoBaHua pasaenos 5—7. CneuuanbHble TpeboBaHUA K Me-
TOAaM M3MEPEHUsI NMONEeN, r’eHepUPYEMbIX HU3KOHACTOTHBLIMU XMPYPrudeckuMmn annapartamMu, ykasaol B IEC 61847.

8.5 Nona ansa Apyrmx MegULUUHCKUX NPUMEHEHUN

K Hacrosiiemy BpeMeHn ana 06opyaoBaHus 3TOTO TUNA KOHKPETHbIe TpeGoBaHNUs OTCYTCTBYIOT.

9 YcraHoBneHue cOOTBEeTCTBUA

9.1 OOWMe NONoXeHnsa

JomkHbl ObITb BLIOPAHbI TE€ aKyCTUYECKME NapaMeTpbl, KOTOpbIe ONpeaeneHbl HaCTOAWUM CTaHAaPTOM.
Ana obecneyeHusa npocnexuBaeMocTu U BOCNPOU3BOAUMOCTU NapamMeTpoB 000pyaoBaHUA pekoOMeHayeTCA
3anucbiBaTh NMONOXEHUSI OpraHoB ynpaeneHus npubopa (annapara), KOTopbie MOTyT NOBNUATbL HA NApaMeTPbI
n3ny4aemoro nonsi.

B cooTBeTcTBUM C TpebOBAHMAMMW HACTOALLErO CTAHAAPTA NO KaXXAOMy NpeacTaBNAeMOMY napaMmerpy
DOMKHbI ObITb YCTAHOBIEHbI:

a) cpeaHeapudMeTUIecKoe 3HaYeHue, onpeaeneHHoe no rpynne u3 17 HOMUHaNbHO UAEHTUYHBIX 9K3EeMMIs-
poB cucrem (NpubOpPOB, aNnapaTos), KAKAbIA U3 KOTOPbIX HACTPOEH HA U3flyYEHUE MaKCUMarbHOM MOLLIHOCTH;

b) HeonpepeneHHOCTb PE3yNLTaTOB USMEPEHUNA.
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HeonpepgeneHHOCTb pe3ynsTaTtoB U3MEPEHUI BKIIOYAET B CeOS MHOTO COCTaBMAKLUMX (CM. NpUnoxe-
Hue |). OHa Cny>XMT OLIEHKOW BKNnaga BCEX HEOMpPeAeneHHOCTEN, OTHOCALLMXCA K M3MEPEHNAM NnapaMeTpoB
0fHOro ak3emnnapa. HeonpeageneHHOCTb pe3ynsrata U3MepeHuii AomkHa ObITb NpeacTaBneHa Kak pacLuu-
peHHas HeonpeaeneHHOCTL NPpU A0BEPUTENBHON BEPOATHOCTU P = 95 %. MNpu aTOM HEoBXxoAMMO cobnoaatb
npasuna yyeta Bknaga otaesfbHbIX COCTaBNALMNX HeoNnpeaeneHHOCTU, n3noxeHHolie B ISO/IEC GUM.

9.2 MakcumManbHO BO3MOXHbI€ 3HA4YeHUA

TpeGoBaHue B hOPMYNMPOBKE «AOIPKEH COOTBETCTBOBATLY O3HAYAET, YUTO MPU CPABHEHUN U3MEPEHHBIX
3HaYeHUN onpefeneHHbIX NapaMmeTpoB € UX AOMYCTUMbIMU 3HAYEHUSIMU K pesynbTatamM M3MepeHuin cneayer
nNpubaBnNATb 3HA4YEHWUA HEONPEAENEeHHOCTU pesynbrarta U3MEpPEHUn U Aonycka Ha pa3bpoc napameTpoB Cu-
cTeM (npubopoB, annaparoB) OAHOIO U TOro e Tuna. MakcumansHO BO3MOXHbIE 3HAYEHUA CreayeT onpeae-
NATb B COOTBETCTBUM CO CreayloLmumi npoueaypamu:

a) TpebyeMbiil napameTp M3MEPSIOT Ha rpynne U3 N HOMUHANbHO UAEHTUYHbLIX 9K3EMMNNAPOB CUCTEM
(npubopos, annapaToB), KaXabli U3 KOTOPbIX AOIMKEH ObITb HACTPOEH HAa MakCUMarbHbIE YPOBHU U3NYYEHUS;

©) BbIYUCNSIOT MAKCUMAanbHO BO3MOXHbIE 3HAYEHUS NTMHEHBIM CYMMUPOBAHUEM NPEAENbHOIO A0onycka
(nonoBuHa MHTEpBana npu AOBEPUTENbLHOW BEPOSATHOCTU P = 95 % u ana 95 % BbIGOPKM) M pacLUMPEHHO
HeonpeaeneHHOCTH pedyneraTta u3mMepeHuin (Mpu OBEPUTENLHON BEPOATHOCTU P = 95 %).

MuTepBan gonycka (4onycTuMblii pasbpoc napameTpoB OAHOTUMHON NPOAYKLUMMW) ONpPeaenstoT B COOT-
BeTCcTBUMU C ISO 16269-6. Bonee noapobHbIe ykasaHusa Mo OLEHKe HeonpeaeneHHOCTelN NpuBeaeHbl B Npu-
noxeHuum |.

MpuMmedaHue — «MHTepBan gonycka» OTHOCUTCS K pasbpocy NapaMeTpoB CUCTEM OfHOTO TUMa, @ «Heornpe-
LENeHHOCTbY» CBsi3aHa C TOYHOCTHI0 U3MEPEHUIA MapaMeTpoB.

BbinonHeHne Bcex TpeboBaHUit HACTOSILLEro cTaHaapTa He BCeraa BO3MOXHO. Ecnu usmepeHus Bbinos-
HANW AN TOro, YTobbl ONpeaenuTb NapaMeTpbl aKyCTUYECKOTO BbIXOAA U BHECTU UX 3HAYEHUSA B AOKYMEHTa-
LMI0, HO OHU BbINM NPOBEAEHbI C OTKITIOHEHUSMU OT HEKOTOPbIX TPEBOBaHMIi HACTOALLEro CTaHaapTa, To Takoe
HECOOTBETCTBME [OIMKHO BbITb YETKO 3aChMKCMPOBAHO B pedynbratax UCnbiTaHui. JomkHo BbiTk ykasaHo, K
KakoMy pasaeny unu noapasaeny oTHOCATCS HECOOTBETCTBUS, A TaKkxke 0GbACHEHbI X MPUYUHBI.

MpuMmedaHune — Huxe faHbl oTAeNbHbIE MPUMEpPDLI 3anUCK O TaKUX HECOOTBETCTBUSX:

a) cootBetcTBYeT [OCT IEC 62127-1, 3a uckntodeHneM 5.1.6; yyBcTBUTENBLHOCTL rMapodoHa Ha 20 My 6bina
Ha 60 % HUXe, YeM YyBCTBUTENbHOCTb Ha 5 ML,

b) cootBeTcTBYET OCT IEC 62127-1, 32 uckntodeHnemM 5.1.8; nameHeHue KoadhPULMEHTa YCUINIEHUS YCUNUTENS B
AunanasoHe oT 5 go 20 MI'y coctaensano MmuHyc 5 ab;

c) cootBeTcTByeT [OCT IEC 62127-1, 3a uckntodeHnem 5.1.5; adodpeKTUBHBLIN paguyc rugpodpoHa 6bin paBeH
0,5 Mm.

9.3 OT60p O6pasuoB

CucteMa kayecTtBa nNpousBoacTBa TpebyeT, YToObl UCMbITaHMAM Obina noABeprHyTa onpegeneHHas
YacCTb M3roTaBMMBaEMON NPOAYKLUMM, @ MHOTAA U KaXabli ee ak3emnnsAp. Ona oueHku pasbpoca napameTpos
cuctem (NnpuBopoB, annapaToB) OAHOrO TWNa, €Cnu NMOBTOPHbIE U3MEPEHUS BCEX NapamMeTpoB OTNMYAKOTCA
TPYAOEMKOCTbIO, 3HaYeHus pa3bpoca AOMNYCKAeTcs OLEHUBATbL MO pesynsratamM M3MEpPeHWIn COKPaLLEeHHOro
yncna napameTpoB. MeToa Takoi CokpalleHHOW oueHKu npuseaeH B 1ISO 16269-6.
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MpunoxeHue A
(cnpaBouHoe)

OO00CHOBaHMe NONOXEeHUI HACTOALLEro cTaHaapTa

B HacTosLleM npunoxeHWn aaHo Kpatkoe obocHoBaHWe Hanbonee BaxHbIX TpeboBaHWi HaACTOALWEro cTaHaapTa
W NpeAcTaBrieHa ocHoBononaratowas MHopMaLua ANS TeX, KTO XOPOLIO 3HaKOM C TeMaTUKOW cTaHgapTa, HO He UMen
BO3MOXHOCTW y4acTBOBaTk B ero paspaboTke. Pa3bscHeHWe CMbICNa OCHOBHEIX TpeGoBaHMA BaXXHO ANA NPaBUAbLHOMO
NMPpUMEeHeHUsT HacTosILLEero cTaHgapTa. B cBA3M ¢ TeM, YTO MeAMLMHCKOe yrbTpa3BykoBoe o6opyaoBaHUe NPoAoMKaeT co-
BepLUEeHCTBOBATLCS, NPeAcTaBNAeTCs, YTO 060CHOBaHNE COBPEMEHHBIX TpebGoBaHWii 06neryut npumeHeHue TpebosaHuii
HacTosiLlero cTaHAapTa K HOBOMY, eLle TonbKo paspabarsiBaeMoMy 060pyAOBaHIo Y MOMOXET B pa3paboTke AONONHEHUA
K HacTosiLLeMy CcTaH4apTy.

HymepaLus pasaenos, nogpasgenioB U MyHKTOB B HACTOSALLEM NPUITOXEHUN COOTBETCTBYET HYMepaLuu B OCHOBHOM
TeKCTe HacTosALero ctaHaapTa.

Pasgen 3: 60ONbLUMHCTBO aKyCTUYECKUX NapamMeTpoB OnpejerneHsl TakuM o6pa3oM, KoTopblid NO3BONSET NpeacTa-
BUTE UX 6O 0gHO3Ha4YHO, NMMBO COOTHECTU C U3MEPEHNAMM B KaKo-TO 3aaHHoi nnockocTu. 310 obecnevunsaeT 6onee
rMBKUIA NogXoA K NPUMEHEHWIO cTargapTa. Hanpumep, ans npeobpasosaTenei, NpUMeEHseMbIX B yNbTPa3sByKoBOW# dusno-
Tepanuu, unu 4nsa npeobpasoBaTeneii ¢ LUMPOKO PaCXOAALLMMCS NyYKOM, Takux KaK MCMonb3yemble AN MOHUTOPUHIa Ma-
TEPUHCKOro Nroga, akycTudeckue napameTpbl B NIOCKOCTU, cofepXallell MakCUManbHoe 3Ha4YeHne NPOCTPaAHCTBEHHO-
ro U BpeMeHHOro NuKa akycTU4YeCcKoro gaBreHUs, MOryT okasaTbes HenpueMneMeiMu. OgHaKo cucTeMa onpegeneHuii,
NPWHATasA B HACTOALLEM CTaHAapTe, NO3BONSET BbiOpaTh N3MEPUTENBHYIO NMTOCKOCTL NO APYrUM KPUTEPUSAM, OTAIUYHBIM OT
npuBefeHHbIX B HACTOALWEM CTaHdapTe.

3.25 1 3.26: 06a onpeaeneHns YyBCTBUTENbHOCTU ruapocoHa, Kak NOACOEANHEHHOTO K KOHKPETHOMN 3NeKTpude-
CKOW Harpyske, Hanpumep K ocyunnorpady, Tak v npu 6eckoHe4YHOM MMNeAaHce 3TOW Harpy3ku, COOTBETCTBYIOT NpaKTUke
npuMeHeHUs rmapodtOHOB.

3.38: Mpy BBICOKMX 3Ha4eHUSX aKyCTMYEeCKOro AaBfeHusi, FreHepupyeMoro ynbTpa3ByKOBbIM AWarHOCTUYECKUM
obopygoBaHueM (MMKOBOe aKyCTMUYecKoe AaBrieHMe cxatua B guanasoHe ot 0,1 go 10 MMa), moryT HabniogaTtbea
OLLYTUMblE UCKaXeHUs BONMHOBOW ¢popMbl aKyCTUYECKOro MMnynbca, ocobeHHo B dokanbHoit obnactu. Hacroawumia
CTaHAapT, YTO OYeHb BaXHO, Y4UTbIBAET HeNWHelHble 3ddeKThl, CBSA3aHHbIE C pacnpoCcTpaHeHUeM yrnsTpasByka B Boje.
YkazaHHble UCKaXeHWs BbI3BaHbI TEM, YTO 3a BpeMs aKyCTUYECKOro LiMKria YacTb BOMHbI, COOTBETCTBYIOLL|ASA CXaTUIo, iBU-
KeTes BbIcTpee, YeM YacTb, COOTBETCTBYIOLLASA Pa3peXeHUI0, YTO NPUBOAUT K NPOrpeccupyoLieMy UCKaXXEHMWI0 BONTHOBOW
opmbl. B 0bLem criydae cTteneHb UCKaXKeHWA, CYLLECTBYIOLMX B onpeAereHHOW ToUKe aKyCTUYECKOro Morisi, pacTeT ¢
yBenuyeHneM MHorux bakTopoB: paccToAHUA OT NpeobpasoBarens, YacTOTbl aKyCTUUYECKOro Bo3AelCTBuUs, NMKOBOro
aKyCTUUYeCcKoro AaBneHusi Ha MOBEPXHOCTH YNLTpa3ByKOBOro npeobpa3oBarens, napaMeTpa HeNMMHEMHOCTU cpefbl
pacnpocTpaHeHuUs (BoAbl) U cTeneHn OKYyCMpoBKU. HacToALWMM CTaHAapTOM YCTaHOBIIEHO, YTO MOITOLEHNe U paccesi-
HWe ynkTpasByka B TKaHsX pasfMyHbIX TUMOB B NpoLiecce MHOMMX MeANLIMHCKUX 0bcriesioBaHuid NPpMBOAMT K YMEHbLUEHUIO
NUKOBOTIO aKyCTNUYECKOro faBrneHusl, HO B HEKOTOPbIX CUTYaLUsX 3TO YMeHbLUeHue ByaeT HecylecTBeHHbIM. Hanpumep,
npocBeYnBaHue Yepes rras, MoYeBOW My3blpb U OKONOMIOAHbLIE BOALI — 3TO MPUMEpLl pacnpocTpaHeHUs yNeTpasByka B
OCHOBHOM B XMAKOCTU. [N Toro Ytobbl yHeCcTb CBA3AHHYIO C 3TUM HEMUHENHOCTb, B CMIUCOK NapaMeTpoB, UCNONb3yeMbIX
AnA onucaHusA nonei (cM. 7.2.1), BKIKOYEH MapaMeTp, OTHOCALUMIACA K HEMUHEAHOCTU. 3To napaMmeTp HENMUHEHHOCTH
pacnpocTpaHeHus B BUuAe koadduuueHTa, o KOTOPOMY MOXET ObITb NpefckasaHa 3HaYMMOCTb HEMMHENHBIX UCKaXEeHWIA
B pokyce npeobpasoBartens [2]. MNo sToMy napameTpy MOXeET BbITh onpefeneHa Tpebyemas lWMpuHa NONOckI rnapodo-
Ha W yCUNuTens, a Taikke HeobxoAMMOCTb BBE€HUS NOMPaBoK B pesynkraTbl U3MepeHuid MMKOBbLIX JaBrneHuin.

3.44 v 3.45: 3gecb NnpuBefeHbl ABa onpeferieHns NMKOBbIX aKyCTUYECKUX AABNEHUM, TaK KakK 4acTo OHU oTnnuYa-
OTCA ApYr OT Apyra B Tpy pa3a. BaxHo pa3anuyaTth UX U B CBSI3U C TEM, YTO MUKOBOE aKyCTUYEeCKOe flaBneHue paspexe-
HusA (pasa paspexeHus B UMKIe) B HanborbLueii cTeneHn onpeaensaeT akyCTUMECKYIo KaBUTaLmio.

3.72: aT0 onpepeneHve NpMBeAEHO ANs TOro, YTOObl OTNIUYUTL IUHUM YNLTPa3BYKOBOrO CKaHUPOBaHUA, nepe-
ceKarolme BbIbpaHHyI0 NMOCKOCTb B TOYKE, MOCTENEHHO MEHSIOWE CBOe MECTOMOMNOKEHME B NpoLecce aKyCTUYeCcKoro
CKaHUpOBaHWs, OT JIMHWIA, KOTopble ee He nepecekatoT. MNocnegHue, HanpuMep, BCTPeYatoTCA NPU COXHBIX BO3ByXaeHU-
SIX OZLHOrO U TOTO Xe YyNLTPa3BYKOBOrO NpeobpasoBarens Unv ofiHOI 1 Tol Xe rpynnbl aneMeHToB npeobpasoBartens
Ans OKYCUPOBKM Ha pa3nuUuHbIX rMybuHax unu Ans ynioTHEHUs1 JONNEPOBCKUX JIMHUIA B 1YNNEKCHBIX CKaHepax.

5.1.7: wmpokonornocHele rmapodOHbl BaXXHO NPUMEHATL NPU ONUCaHUN BpEMEHHLIX NApaMeTpoB YNBTPa3ByKOBbIX
norieil MEAULMHCKOTO Ha3HaYEeHUsl, XapakTepUsyloLUXcs HanM4iuem KOpOTKUX UMIMYIbCOB UNKN CYLLECTBEHHbIX HENUHE-
HbIX UCKaXeHWd. OgHO 13 cneacTBUMA Hanmnunsa HeNMUHERHbIX UCKaXXEHWH — 3TO MOosIBNEHWe B CNEKTpe cUrHana BbICOKO-
YaCTOTHbIX COCTaBMALLMX, YTO TpebyeT pacluMpeHUsi Nosnockl YacToT ruAapodoHa B BuicoKoYacToTHYt0 obnacTtb [8]. B [8]
6bINo NokasaHo, YTO AN NpoBefeHUs U3MEPEHUIA C NOrPeLLHOCTLIO MeHee 5 % TpebyeTcs WupUHa NoNockl (Npu Hepas-
HOMepHoCTH +3 AB), BepxHAsA rpaH1La KOTOPOi NpeBLILLAET YacTOTY aKyCTUUECKOro BO3ACHCTBUA f ¢ He MeHee YeM
B BOCeMb pas. Takxke XenarternbHo, YTOObl HUXHAS rpaHuLa nornockl 4acTot ruapodoHa Gbina CywecTBeHHO Huxe f,.x,
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YTO, B YACTHOCTY, BaXHO NPU U3MEpPEeHNsX NUKOBOTO aKyCTUYECKOro AaBneHus paspexeHus p, [9] HeobxopumocTb
MOBbILLEHNS YYBCTBUTENbHOCTU FMAPOGOHA B HU3KOYACTOTHOW obnacTu cBsA3aHa C TeM, YTO yMEHbLUeHWe AJUTeNb-
HOCTW UMMySbCa COMPOBOXAETCA pacLUMPEHUEM €ro creKkTpa B CTOPOHY KakK BbICOKMX, Tak U HU3KUX 4acToT. K ToMmy xe
acuMMeTpusi BOSIHOBOM (hopMbl, BO3HMKaOLLas 13-3a COBMECTHOrO Bo3geiicTBua acpdpekToB gudppakuymm Ha nsnyqartene u
HEeMMHENHOCTU pacnpocTpaHeHus, BbI3bIBAET NOSBNEHNE HU3KOYACTOTHBLIX COCTABNSAIOLLMX B CNEKTPE TON YacTu curHana,
KoTopasi XxapaKTepuayeTcs paspexeHuneMm. MpueegeHHble B [9] pe3ynsraTel MOAENUPOBAHNSA U U3MEPEHUIA KOPOTKUX UM-
nynscoB ruapoddoHaMM ¢ OrpaHUYeHHO| LUIMPUHON NOMOCHI NOKa3blBaKOT, YTO 418 CHUXKEHUS NOrPELLHOCTN U3MEePEeHUs
He Gonee 5—10 % HWXHAA rpaHMLa Y4acTOTHOI NOMockl rMApOdoHa C NpeaycunuTeneM JomkHa ObiTe HUXe f,, ¢ No
KpailiHelh Mepe Ha nopsAok. [osToMy B HACTOSALEM CTaHfapTe pekoMeHAyeTces, YTobbl rpaHuLbl YacTOTHOrO Auanas3oHa
cnUcTeMbl NpUema, YCUNeHus 1 3anucy BorTHOBOM hopMbl UMMYTbCa HaxoAWNNCh B npeaenax ot £, /16 no 8f, .. OaHako
U3 NpakTU4ecKUX coobpaxeHunii B onpeaeneHn WWMPUHbI NONochbl ’MAPOMOHA yCTaHOBMEHbLI MEHbLUWE OrpaHu4yeHuns: oT
fawf2 BO MEHbLLEro n3 aHaveHuin: 8f,,« n 40 My,

Pasgen 7: agecb NnpuBeeHO MHOMO NapameTpoB, onpefeneHns KoTopbiX AaHbl B pasfene 3 U KoTopble cryxar oc-
HOBOW AN OMMCaHWUA LUMPOKOro AMana3oHa ynbsTpasByKOBbIX MOSEi, XOTA OCHOBHOE BHUMaHWE YAeneHo MeJULMHCKOMY
yneTpasBykoBoMy o6opyaoBaHuto. TeM He MeHee A 060pyL0BaHNs HEKOTOPLIX KOHKPETHLIX BULOB, @ Takxe AN cocTas-
NEeHUs ITUKETOK MOXeT GbiThb BeiBpaHa NuLlb Hebonbllas YacTb aKyCTUHeCKUX NapaMeTpoB.

Pasgen 9: B 9ToM pasgene cogepxarcs HeobxoguMbele peKoMeH4aLmnu K AeknapupoBaHunio napamMeTpoB akycTude-
CKOro BbIXOfa B KpaTKMX TEXHUYECKWNX XapaKTepucThKax o6opyAoBaHUs, XOTH 8TO U He NpeAcTaBnsaeT coboit OCHOBHY
LieNnb HacTosLWero cTaHaapTa. PekomeHgoBaHbl U NpaBuna npefcTaBneHus pesynsTaTos U3MEPEHUA, BBIMOMHEHHbIX He B
NOMHOM COOTBETCTBUM C TpeboBaHWAMU HACTOALLIEro cTaHAapTa.

OG6cyxaeHne TOHHOCTU N3MEepeHUst aKyCTUYECKNX NMapaMeTpoB NPeAcTaBieHo B MPUNOXeHUN .
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MpunoxeHue B
(cnpaBouHoe)

Mapo¢goHbl M cucTeMa NO3ULIMOHUPOBaHUA

B.1 O6Lue nonoxeHus

B HacTosLee BpeMsA NCNonb3yoT rMAPodhoHbl YETHIPEX OCHOBHLIX TUMOB. B ruapodoHax gByx TUMOB NpUMeHs-
0T aKTUBHBIW 3NeMeHT, BbINMOSIHEHHLIA UK U3 NbE303NEKTPUHECKOR KepaMuKuL, UnNu M3 nonuMepa (kak npasuno, MNBAOD),
YKpenneHHbIA Ha KOHLE Urnonogo6HON KOHCTPYKUMK. TPETWiA TN — 370 MeMBpaHHbIi rapPodoH ¢ 6orbLLUO NNeHKOR 13
MBA®, ueHTpanbHas obnacTb KOTopol obnajaeT Nbe303NeKTPUYEeCKOn akTUBHOCTbIO. YeTBepThIA TUN — STO OMTOBOMO-
KOHHbI ruapodpoH. Bonee aeTansHoe paccMoTpeHne ruapocOHOB 3TUX TUMOB MpUBeaeHo B Noapasaene B.9.

Hu oAHa M3 CyLLeCTBYHOLMX KOHCTPYKLWIA ruapod>OHOB He YAOBNETBOPSET BCEM TpeOOBaHUAM HaCTOALLEero cTaH-
JapTa B 4acToTHOM guanasoHe oT 50 kly go 40 MI'y, MNpeasapuTeneHble MaTepuankl, NOCBALWEHHbIE UccrefoBaHUAM
XapaKkTepuCTHK ONTOBOMOKOHHbBIX TMAPOGOHOB, NMOKa3biBatoT, YTO B NepcnekTuee 3TU rmapodoHbl Mornn 6kl obecnevmnTb
BbINOSTHEHNE BceX TpeboBaHU U UCKITOHYNTE HeOOXOANMOCTb BBEEHNUA MOMPaBOK Ha NPOCTPaHCTBEHHOE ycpeAHeHue
[21]—{23]. BMecTe ¢ TeM BaXHOCTb TOrO UMK MHOMO TpebGoBaHWSA 3aBUCUT OT KOHKPETHOrO YnsTpasByKoBOro nons, noarne-
Xallero onucaHuto. Hanpumep, B AanbHeM norne Mniockoro NopLIHEBOro ynbTpa3ByKoBoro npeobpasoBarens pasmep
aKTUBHOrO anemeHTa ruapocoHa MoXeT GbITh B ABa-TpW pa3a Gonblue ANUHBI aKyCTUYECKON BOMHbI. [INA akycTU4ecKux
LaBneHuit, MeHbux 0,1 MIMa, LWMPOKOMNONOCHOCTL rMAPOdOHA He CTOMb BaXHa, NMOCKONbKY ManoBepoATHO, YTobbl Ha
06LI4HO MCMOMb3YEMbIX PACCTOSAHUSAX HEMUHEWHbIe UCKaxKeHUs Bbinu Bbl cyllecTBeHHLIMU. [Moao6HbIM Xe o6pasomM npu
M3MEPEHUAX B MMMYNBCHBIX MOMSAX OTPaKeHWs oT MeMbpaHHbIX rMAPodPOHOB He Tak CYLUEeCTBEHHbI, Kak B NONASX Henpe-
PbIBHOW BOMHbI.

B.2 SneKTpuyeckas Harpyska

YyBcTBUTENBHOCTL rMapodoHa Ha KoHue Kabens noa Harpysko# (cM. 5.1.3) pekoMmeHayeTca onpeaenaTs no
YyBCTBUTENbHOCTMN XONnocToro xoAaa ruapodoHa Ha KoHue Kabens, ucnonb3ysi MeTog, M3rnoxeHHsli B IEC 62127-2.
B 3TOM e [JoOKYMeHTe paccMOTPEHO BIIUSIHUE U3MEHEHUS Harpy3Ku.

B.3 Yeunutenb curiana rugapocpoHa

HasHaveHue ycunutens curiana rmapocona — 6biTb Gycdpepom mexay ruapodOHOM U U3MEPUTENbHOR cucTe-
Moii. Takoii Bycbep ocniabnsier peaoHaHcHble achchekThl kabens Ha BbICOKUX YacToTax, a Takke obecnevnsaet AONONHU-
TenbHOe YCUINEHUe U NOCTOSIHHYIO 3MIEKTPUYECKYIO Harpysky Ans ruapodoHa. Yeunurenbs MOXeT GbiTb BCTaBNeH B rmapo-
cpOH Kak BCTPOEHHLI# B €ro KOpNyc NpeaycunuTenb, U B TaKOM Cny4ae HEBO3MOXHO pa3aennuTb STW ABa yCTpoiicTea.
B ansrepHaTMBHOM BapuaHTe 3TO MOXET BblTb OTAEeNbHOE YCTPOINCTBO, K KOTOPOMY UMK HEMOCPEACTBEHHO, UMK C NOMO-
LLbIO NMepeEXoAHNKa Ha KoHLe ruapodoHHOro kabens npucoeaunHsioT ruapodoH. HegoctaTtku ycunuteneil COCTONAT B TOM,
4YTO OHU OrPaHUYMBAIOT AUHAMUYECKWIA Anana3oH U TPeOyIoT ANEKTPUYECKOro NUTAHUSA, a Takke YCIOXHAIOT KOHCTPYKLMIO
ruapodoHa B LienoM. BcTpoeHHbIe npeaycunuTeny MMeoT elle OAUH HEAOCTaTOK: OHN HYXAAIOTCA B AONONHUTENbHBIX
xunax (nutaHus) rmgpodoHHoro kabens [10].

B.4 Ycunutenu curHana rmapocoHa u annHa kabens

Koraa ruapoddoH noacoeaunHAoT K Npubopy ANs 3sMepeHns HanpskeHUs, Hanpumep ocuunnorpady unu ycunure-
10, BXXHO YY€CTb 3MNEKTpUYECKUE XapaKTEPUCTUKN TaKOW COCTaBHOW M3MePUTENLHOW CUCTEMBI.

Kak npaBurno, cornacoBaTb BbIXOAHOW anekTpuyeckuit umnegaHc ruapodoHa 6e3 nocTosHHO NojcoefUHEHHOro
K HeMy kabensi ¢ uMnegaHcoM kabensi HEBO3MOXHO, NMOCKONbKY MMNeAaHc rmapodpoHa 06LIMHO NPEBLILLAET UMMEAaHc
kabens. MoaToMy HeMpaKTUYHO UCMONb30BaTb Ha KOHLEe Kabens KaKylo-TO 31IeKTPUYECKYI0 HarpysKy, cornacoBaHHyo ¢
uMneaaHcoM kabens, ecrnm HeobxoaUMO U3bexaThb CyLLeCTBEHHBIX NMOTEpb B aMMIIUTYAE CUrHarna n CoxXpaHHOCTU €ro BOJl-
HoBOW dpopMbl. Ho 6e3 cornacoBaHusi kabens u Harpysku Ha KoHUe kabens ByayT nosBnATLCA OTPaXXeHUS, Bbi3biBatoLLme
«3BOH». Pe3oHaHchl B kabene cTaHOBATCA MaKCMMarbHBIMKM, KOTAa ero AnvHa AOCTUraeT YETBEPTU ATNHBI SreKTpoMar-
HWTHOI BONHbLI, pacnpocTpaHsioLeiicsi no kabento. [ns obbl4HbIX kKoakcmanbHbIX kabeneil pesoHaHckl HabnoaaloTesi npu
AnuHe kabens (BblpaXeHHO B MeTpax), paBHoii 50/f, rae f— vactoTa, MU, Tak, Hanpumep, Ha Yactote 50 MMy npuuKnHONA
NosBNEHNS pe3oHaHCcoB MOXET BbiTb kabenb AnuHoN 1 M. 3HaYMMOCTb pe3oHaHCHbIX 3¢ddekToB ByaeT 3aBUCeTb OT CO-
rnacoBaHUA AMeKTPUYECKUX MMNEJaHCOB Ha NepexoAax kabenb — Harpyska u kabens — rmapodoH, a Takke oT HanMuus
onpeAeneHHbIX COCTaBMNSIOWMX B CriEKTpe curHana ¢ ruapodpoHa. lMocnegHee 3aBUCUT OT LUMPUHBI MONOCHI Kak cob-
CTBEHHO rMApodpoHa, Tak M rnapodoHa C NOCTOSAHHO NOACOEAMHEHHBLIM K HeMy kabenem. Ecnin ToMLWmMHY akTMBHOIO ane-
MeHTa ruapodboHa BeIbpaTh Takoil, 4Tobbl pe3oHaHCHasA YacToTa TONLWUHHOK MoAbl konebaHuii Bbina Hwke pe3oHaHCHbIX
4acToT B kabene, To BNMsAHMe nocneaHux byaeT npeHebpexumo mano.

Ecnu pesoHaHcbl B kabene MoryT nonacTb B YacTOTHbIA AWana3oH, COOTBETCTBYIOLMIA LIMPUHE MONOCHI MU-
ApodoHa, To pekoMeHayeTcs BulbupaTs Kabenb MUHUMaNbLHON ANMHBEL U pacnonaraTe YCUNUTENb Kak MOXHO Bnuxe
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K rugpodpoHy. [na ocrnabneHns BNuaHUS KabenbHbIX pe30HaHCOB Ha BbIXOLHOW CUrHan ycunuTens pekoMeHayeTcs co-
rnmacoBbiBaTb BbIXOAHOIZ nMnegaHc ycunutena ¢ umnegaHcomM NogcoegnHAeMoro K HemMy Ka6en;|, a MMnejaHC Harpysku
BblbUpaTh paBHBIM BOTHOBOMY UMNeAaHcy kabens. [ns yBenuydeHns AuHaMmn4eckoro guanasoHa yCUnuTensa BaxeH npa-
BUNBHBIV BeIBOP KOADULMEHTa €ro YCUMEHUS U LUIMPUHBI NOMNockl. [ns rmapotoHOB ¢ YYBCTBUTENbHOCTBIO OKOSO
0,03 mMkB/MNa (TUNUYHOro 3Ha4YeHUs ans MeMbpaHHbIX ruapodoHoB U3 nneHku NMBOD ¢ AuaMeTpPoOM akTUBHOrO arNeMeHTa
0,5 MM), Ucnonb3yeMbIX Npy U3MepPEeHUsX NapamMeTpoB Mornei yrsTPasByKoOBOro guarHocTuyeckoro obopyfoBaHus, nmko-
Bble aKyCTUHecKue AaBlieHns B KOoTopbix MoryT gocturate 10 MIMa, Byaet Heobxogum ycunutesb ¢ KOSPPULMEHTOM yCu-
TNEeHNA, PaBHBIM eguHULE, Y AUHAaMUYECKUM ANana3oHoM MUKOBBIX 3HaYeHUIA BXOAHOrO HanpsxeHus, pasHeiM 0,6 B [10].

Kpome Toro, npu Belbope yeunutens HeobxogMMo yunThIBaTb CorflacoBaHue YacTOTHLIX XapakTepucTuk rmapodo-
Ha v ycunuTens. B yacTHocTH, YTobbl M3bexaTb Npobrnem ¢ pe3oHaHcamu, BEpXHASA rpaHvLa nonockl YacToT yeunuTens
C HepaBHOMEPHOCTLIO KoadduuneHTa ycunenus He 6onee 3 gb He AomkHa npeBbilWaTh YacTOTY, COOTBETCTBYHOLLYHO
pe3oHaHcy TOMLWWHHOW Mogbl konebaHuii akTMBHOro anemeHTa ruapodpoHa. BaxHo Takke, 4Tobbl 3@ 4YacTOTON, COOTBET-
CTBYIOLLEN TONWMUHHOMY PEe30HaHCY, KpyTU3Ha cnajgaHus KoapduLneHTa yeuneHus ycunutens 6eina He MeHee MUHYC
6 Ab Ha okTaBy.

B.5 YcraHoBKa npeo6pa3soBarens

Mpu ycTaHOBKEe YNETpa3BYKOBOro npeobpasoBaTtens pekoMeHayetca obecneynBath criejytolime yernoBus:

Mpexge Bcero 3To TOMHasi opuWeHTauus npeobpa3oBaTens Npy NOBOPOTE ero BOKPYr TpeX OPTOroHamnbHbIX OCen,
OfiHY W3 KOTOPLIX pEKOMEHAYETCA BblbupaTh napannenbHoi ocu nyuKa.

HecMoTps Ha To YTO Hanu4ne cTeneHei cBobofbl HENpepbIBHLIX (MaBHBIX) NepeMeLleHnii npeobpasoBaTens He-
0653aTenbHO, MOXET NoTpeboBaThCA ero NnepemMeLlieHne A4S yCTaHOBKM B 3afjaHHble MecTa usmMepuTtenbHoro 6aka.

YnbTpa3ByKkoBoi npeoBpasoBaTtenb yCTaHaBNUBAOT B KOOPAWHATHYIO CUCTEMY MO3ULIMOHUPOBaHUS TakuM 06-
pa3oMm, 4Tobkl OCb CUMMETPUM aKTUBHOTO anemMeHTa Gbina napannensHa 0cu Z CUCTEMbI MO3ULIMOHUPOBaHUS rMAPOodoOHa.
Ocb CMMMeTPpUM YNLTPa3ByKOBbIX nNpeobpasoBareneil ¢ LUNUHAPUYECKUMN aKTUBHLIMW SMEMEHTaMM JomkKHa ObiTb
ocbkio UMNUHAPa, a NpeobpasoBaTeneil co chepnyeckuMmn akTUBHbIMU ANeMEeHTaM — OCblo, NMPOXOASILLEH Yepes reome-
TpUYeCKMe LieHTPhI cdhepbl U U3Ny|atoLLeil NOBepXHOCTH YNLTpa3BYKoOBOro npeobpa3oBarens.

YnbTpa3BykoBol npeoBpasoBatenb JoxeH ObiTb YCTaHOBMeH TakuM obpa3oM, 4Tobbl Gbina npegycmoTpeHa
BO3MOXHOCTb €ro MoBOpOTa BOKPYr OCU CUMMETpUK Ha 360°.

MpumevyaHune — [nsA cdhepryecknux ynsTpa3ByKoBbIX NpecbpasoBartenei B Buge chepuieckoro cerMeHTa
3a 0Cb CUMMETPUN PeKOMEHAYETCA NPUHUMATL OCb, NPOXOASLLYIO Yepe3 reOMETPUYECKUIA LIEHTP cpepbl U LIEHTP OKPYX-
HOCTU, orpaHuYuBatoLLeil cermeHT. [ns cpepuieckux ynsrpasByKoBbIX NpeobpasoBarenen B Buage NONHON (MU Nodtu
NoJIHOMN) cdepuyeckoit o6onoyku, NOAAEPKUBAEMON TOHKUM 3NEMEHTOM, TaKUM, HaNpUMep, Kak Tpybka unu cTepxeHs,
OCbl0 CUMMETPUK ByAET OCb, NpoxoAsLLasa Yepes LeHTpbl cdepbl M ee OMOPHOIA NNOLLAAKHU.

B.6 YcTtaHOBKa 1 tocTupoBKa ruapodgoHa

B HacTosLWweM nogpasaene pekoMeHAoBaHbl NMofie3Hble NpoLeAYpbl YCTAHOBKU U IOCTMPOBKW TMAPOcOoHa B TOUKY,
COOTBETCTBYIOLLYIO NPOCTPaHCTBEHHOMY NMUKY BPEMEHHOIO NMUKa aKyCTUYEeCKOro faBreHUs B NNOCKOCTH, Nepneraun-
KynsipHOi K ocU pacnpocTpaHeHUs nyykKa.

MpaBuEHOCTE YCTAHOBKM MeMOpaHHOro ruapodpoHa MOXET ObITb NpoBepeHa nyTeM ero noopoTta Ha 180° Bokpyr
ocH, nexallei B NnockocTn meMbpaHbl, Habnogasa npy sToM 3a U3MeHeHWEM curHana Ha rugpodpoHe npu NpueMe UM
UMNYFbCHBIX CUrHanoB. Vi3aMeHeHWe BpeMeHU 3afiepXXKu MeXAy NpUHUMaeMbiM rMAPOGPOHOM CUTHANOM WU CUrHanoM,
usnyyaemelM npeobpasoBareneMm, CBUAETENLCTBYET O HEMPaBUNBLHOW YCTaHOBKE ruapodpoHa B HanpaBneHun, nepnex-
LVKYNAPHOM K NIOCKOCTU aKTUBHOMO arieMeHTa rugpodpoHa, a U3MEeHeHUEe aMMUTyAbl NPUHUMAEMOro CUrHana — o He-
NpaBubHOM PacnosioXXeHUM aKTUBHOIO arieMeHTa ruapodpoHa B NiOCKOCTU ero MeMbpaHbl. [pu HenpepbiBHO-BOSTHOBOM
U3Ny4YeHUn [OMycKaeTcs MPOBECTM TY Xe caMyto NpoLeaypy ¢ HabniogeHneM 3a MU3MEHEHUEM aMMUTYALI, a 3aTeM, ecnu
rmapodPoH yXe YCTAHOBIIEH C TOMHOCTbLIO 40O OfHOW YeTBEPTU ANMHLI aKyCTUYECKOW BOMNHLI B BoAe, BLINONMHUTL Gonee
TLlaTenbHyo HOCTUPOBKY, Habriogas 3a usMeHeHueM asbl curHana, npuHUMaeMoro rmapod>OHOM Npu BpaLLeHUU Mo-
crepHero.

MpaBWNBHOCTL YCTAHOBKM ruapodpoHa 30HAOBOIO TUMa MOXET BbiTb MpoBepeHa MyTeM ero NnoBopoTa Ha yrof,
MeHbLUKIA 180°, BOKpYr ocu, Nexallei B NIOCKOCTA aKTMBHOMO anemeHTa ruipodoHa.

[ns tocTupoBkM rmapodoHOB 060MUX TUMOB MOMYT BbiTb NMPUMEHEHbI ONTUYECKUE TEXHONOMUMW, HanpuMmep, AJNWUH-
HOMOKYCHLIN MepemMelLaemMblii MUKPOCKON UIK fiasep C y3kuM nydoM. U B aToM cnyyae pekoMmeHayetcs Habnioaatb 3a
U3MeHeHNeM MoNIoXKEHMSA akKTUBHOrO aneMeHTa ruapodpoHa npu ero BpaleHnun B CUCTEME MUKPOMO3ULIMOHUPOBaHMS.

MpumevyaHune — [OnaToro Ytobbl yCTPaHUTL BANSHUE OTPaXXEHWI yNbTpasByKa OT MOBEPXHOCTM MeMBpaHHOro
ruapodpoHa nNpu HeNpepLIBHO-BOITHOBOM U3ryYyeHuW, ruapodpoH MoxXeT ObiTb crierka HakroHeH. Takoil HakrnoH ycTpa-
HAET UHTepdEepPEHLMIO OTPaXeHHOro oT rnapodpoHa curHana ¢ curHanom, usnyvaemslM npeobpasosarenem unu ortpa-
XeHHbIM OT Hero. [ns oLeHKu TpebyeMoro yrna HakoHa 1 3Ha4eHUst nonpasku, KoTopyto ByaeT HeobxoguMo BBeCTU ANS
KOMMeHcaLmn YMeHbLUEHUA CUrHana u3-3a HanpasneHHOCcT ruapoddoHa, JonyckaeTcsa MCNONb3oBaTh fiBa MeToAa.

MepBbIA METOA COCTOUT B HabMOASHUNU CUrHana ruapodpoHa npu ero BpalleHUM (HaknoHe) Ana onpefeneHns
MOMeHTa, Korga UHTepdepeHUMOHHbIe addpeKThl CTaHyT nNpeHebpexnmo mansiMu. MHTepdepeHUMoHHbIe addekTbl Npn

31



rOCT IEC 62127-1—2015

MX NOABNEHUN MOXHO HabnoaaTb NpU U3MEHEHUN pacCToAHUS Mexay rmaApodOHOM U npeobpasosaTenem Ha + 0,5 MM,
YTO BbI3bIBaET KorebaHns amnnuTyabl M13MepsAeMoro curHana. AMNIUTyga aTux konebaHuit 6yaeT yMeHbLLATLCSA C yBenu-
YeHWeM yrna HaknoHa (nosopota) ruapodpoHa. HailieHHblii 3TUM METOOM yron 06bIMHO MeHbLUEe yrna, onpefeneHHoro
BTOpPbLIM METOAOM, KOTOPLIIA 3aKIio4aeTcsl B HAXOXAEHUN YITia, NpU KOTOpoM Gonbluias YacTb ynsrpasByka, OTpaXKeHHOro
oT MeMbpaHbl, y)Xe He nonagaeTt Ha npeobpasoBarenb. 3TOT yron onpefensior kak tg(al2/), rae a — reomeTpuyeckuin
papuyc aKTUBHOro aneMeHTa npeobpa3soBarens, a / — paccTosiHue MexXAy usnyqatoLeil NoBepxHOCThio Npeobpa3oBa-
Tens u ruapodoHom. [Insa npumepa paccMoTpeHbl UsmMepeHus nons npeobpasosarens Ana dpusnorepannu ¢ akTUBHLIM
anemMeHToM fuameTpoM 20 MM, paboTatoum Ha YacTtoTe 1,5 MIL, ¢ NoMoLLbio ABYXCIOWHOro MeMbpaHHoro ruapodoHa
TonuwwmHoi 0,05 MM ¢ AnaMeTpoM akTMBHOro anemeHTa 0,5 MMm. [ina usmepeHuid Ha pacctosiHum 20 MM HeobxoUM NoBO-
poT Ha yron 14°. [onpasky B pesynsrarbl M\3MepeHWiA, CBA3aHHYIO0 C HanpaBneHHOCTbIO rMAPodoHa, crieqyeT onpeaeniTb
no pesynsrataM U3MepeHul AuarpaMmbl HanpaeneHHocTn (cM. 5.1.4). B paccmatpuBaeMoM npuMepe B pesynsratbl U3-
MepeHUIl akyCTUUYECKOro AaBneHus cneayet gobasute 6 %, a B pesynbraThl pacieTa UHTEHCUBHOCTU — 12 %.

B.7 Mornowarowee NoKpbITUE U3MepuTenbHOro 6aka ¢ Bogo#

CooTtBeTcTBUE TpeboBaHMAM 5.2.3.2 K CyMMapHOMY CHWXEHUIO OTpaXKeHW aKyCTUYeCKOro MormoTUTENS MOXeT
ObITb NPOBEPEHO C UCMONL30OBaHWEM MPOLEAYP, U3NMOXEHHbIX Hke. CHUXKEHUE YPOBHSI OTPaXXeHUd peKoMeHAYETCA U3-
MEpPSATb Ha 4acToTe aKyCTUYECKOTO BO3AeACTBUS C UCMONb30BAHMEM YIBTPa3BYKOBLIX TOHANbHLIX UMMYNLCOB U aKyCTH-
YECKOro MOrfoTUTENA, pacrofioXeHHOro B AaribHEM norie yNbTpa3BykoBoro npeobpazoBarens. Curtan rugpodgpoHa
U_ psorber (M0 MUKOBLIM UAN 3 eKTUBHBLIM 3HAUEHUAM 3MEKTPUYECKOro HanpshKeHNs ), NPUHUMAIOLLIEro akyCcTU4ecKue cur-
Harbl, OTpaXeHHbIe OT NepefHeit MOBEePXHOCTU aKyCTUYECKOro MOMMOTUTENS, CPaBHUBAIOT C CUrHaNoM Upsgector 3TOMO Xe
ruapodoHa npu NpUeMe UM akyCTUHECKOro curHarna, oTpaXeHHOro oT MII0CKOro uaeansHoro oTpaxarens. AKyCTUYecKuid
MOrFOTUTENb U OTpaXaTenb PeKOMeHAYETCS yCTaHaBNMBaThL NPUGNU3UTENBHO NeprEHAUKYISIPHO K OCU YNLTPa3BYKOBO-
ro nyuka, Ho HEMHOro NoA YrnoM K 3TOMy NEpNEHAUKYNAPY ANs TOro, YTobbl OTpaXKeHHbLIe CUrHarbl nonajganu Ha ruapo-

thoH. CHUXKEHNE YPOBHA OTpaXKeHUI NogCHUTLIBAIOT Kak
CHimkeHWe ypoBHs oTpaxeHui = — 20 19 (U,psorber! Ureflector)- (B.1)

XopolLlei annpokcuMaLuei nnockoro naeansHoOro oTpaxarens byaeT nnacTuHa U3 HepXKaBetoLeid cTanm Tonwm-
HOI 25 MM.

B.8 PekomMeHAaLMUU K KOHCTpYKLUM YNLTpa3ByKOBOro o6opyAoBaHus, NOANEKAaLLEro UCTILITaHUAM

[nsa sanycka U3MepUTeNbHON cucTEMbl HEOBX0AUM 3MEKTPUYECKUIA CUrHan, CUHXPOHN3NPOBAHHBLIN C Ha4Yanom Bo3-
ByxAeHVs1 yNnsTpasByKoOBOro npeobpasoBarens Uiv Kaxgol rpynnbl 3NeMeHTOB YNbTpa3ByKoBoro npeobpasoBa-
Tens.

B cuctemax aBTOMaTU4eckoro ckaHMpoBaHUsA Takoi curHan 3anycka AomKeH BbiTb CUHXPOHWU3NPOBaH MO Kaxaomy
nepuoay aKycTUYecKoro NoBTOPEHUA. OTW 3anycKaroLime curHansl («CUHXPOUMNYMbChI») PEKOMEHAYETCA NPUMEHATL
npv aHanuse NpuHUMaeMbiX TMAPOdIOHOM CUrHanoB Mo foboi U3 BbIGpaHHbIX TUHUIA YNBTPa3BYKOBOrO CKaHMpoBa-
HUA.

Ecnu B cncTemax aBTOMaTUYECKOro CKaHUPOBaHUSA NPedyCMOTPEH PEXUM OCTAHOBKM («3aMOpaXuWBaHUA») CKaHU-
poBaHUs, TO B HUX JommxeH ObiTb 06ecrnedeH AOCTYN K CUHXPOUMNYNbCy Ha Kaxz ol BblGpaHHOW NMMHWM YNLTPa3ByKOBOrO
cKaHupoBaHusi. OfHako B 3TOM crny4ae ¢ Lenbto y6egnTbCa B TOM, YTO HET CYLLECTBEHHbIX pasfiMunil B NapameTpax
OCTaHOBIIEHHOTO («3aMOPOXEHHOro») U CKaHUPYIOLLEero Ny4koB, HeoGXoAWMO NPOBOAWUTL cnelnansHbie UCCnefoBaHuns.
Takasi npoBepka A0CTATOMHO CIOXHa, OHa 3aBUCUT OT TUMa UCTILITYEMOW CUCTEMBI CKaHWpoBaHUs. CrneayeT y4ecTb Takxe,
YTO ANA OCTAHOBIEHHOMO («3aMOPOXEHHOro») ny4ka HeBO3MOXHO OMpPeAennTb ycpegHeHHble BO BpEMEHW napamMeTpel
[ aBfeHns N MHTEHCMBHOCTW.

MpumMmevaHue — [na pasgeneHns YepefyroLUXCs [OMNIEPOBCKUX CUrHamnoB W NUHWIA CKaHUpOBaHWUS B Ay-
MIEKCHbIX CUCTEMaxX aBTOMaTUYEeCKOrO CKaHUPOBaHUS MONE3HO BLIBECTU CUrHambl 3amycka Ha OTAenbHbIR ocymnnorpad
ANSA OLEHKN UX BpeMeHn 3afepxkn. CUHXPOMMNYIMbCH € STOro ocuunrorpaga MoryT 6biTe UCMONb30BaHL! ANA 3anycka
M3MePUTENLHOW CUCTEMBI.

B.9 Tunbl rupapodgoHoB

B.9.1 Kepamuueckue ruapocpoHbl 30HAOBOro Tuna

OTn ruapotPOHbI, Kak NpaBuo, UMEKT ManeHbKUA KpYribid AUCK W3 Nbe303NEKTPUYECKON KepaMmuKu, YKpenneH-
HbI Ha KoHLe urnonogobHoro gepxarens. AKTUBHBIA aNeMeHT rugpodoHa OnNMpaeTcst Ha akycTUHeCcKU NornoLatoLWwnia
MaTepuan (nogroxXKy) M umeeT pasmep, bruskuii kK guametpy gepxatens, T. . o1 0,5 o 1,5 MM B guametpe. CUrHanbHbIR
kabenb Hen3beXHO nepecekaeT yNsTPa3ByKOBOE MOSe, YTO MOXET NPUBECTU K Npobnemam u3-3a TpuBoaneKkTpu4eckoro
apekTa.

YyBCTBUTENBHOCTbL XONOCTOro XoAa Ha KoHLe Kabens aTux ruapodoHOB, kak npasuno, coctaesnsaet 0,7 MkB/Ma
ANSA rnapodoHa ¢ aKTUBHBIM aneMeHToM AuameTpoM 1 MM. Mpu TaTteneHol pa3paboTke OHW MOFYT UMETb NNOCKYHO
YacTOTHYH XapakTepucTuky fo 6 MI'y. OaHako B obLLeM criy4ae paguarnbHble pe3oHaHCHbIE MOAbI B aKTUBHOM 3NeMeHTe
u peBepbepaLius B MaTepuane noanoxXk1 Hepesko NPUBOAST K HEPaBHOMEPHOCTW YaCTOTHO XapaKTepuUCTUKK, AoCTUratoLLe
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+ 10 ab B YacToTHOM AunanasoHe ot 0,5 fo 15 MI'y. KpoMe Toro, XxapakTepucTuka HanpaerneHHOCTU 6onbLlUMHCTBA CyLle-
CTBYIOLLMX KepaMWU4eckux ruapodPOHOB 3a4acTylo Henpeackasyema U MOXeT CYLLeCTBEHHO OTMYaTbcsa OT TeopeTuye-
CKUX npearonoxeHuit [24], [25].

B.9.2 3oHpoBble ruapodoHbl ns NBAOA®

Mo BHELUHER KOHCTPYKLMK 3TN TMAPOGPOHBI NOXOXKW Ha ONMUCaHHbIE Bhile Kepamuieckue ruapodoHbl 30H40BOMO
Tuna. OnHako 3feck B Ka4ecTBe aKTMBHOro anemMeHTa ucronbaytoT MNBA®D. Kak npasuno, YyBCTBUTENbLHOCTb XONOCTO-
ro xoaa Ha KoHUe OfHOMETPOBOro Kabensa Takoro rmgpodoHa ¢ aKTUBHbLIM 31eMEeHTOM AuaMeTpoM 1 MM cocTaBnaeT
0,12 mMkB/Ma, a pesoHaHcHas YacToTa — Bbille 25 M. AKKypaTHO U3roToBneHHbIe 06pasLibl UMEIOT POBHYIO YacTOTHYHO
xapakTtepucTuky (+ 1,5 gb) 1 6rnnakyto K pac4eTHON AuarpaMMy HanpasneHHOCTU. S EKTUBHLIN fUaMeTp Takux rmapo-
cpOHOB 0uYeHb BrM30K K husmydeckomMy AnameTpy akTusHoro anemMeHTa [10], [25]—[27].

B.9.3 MeM6paHHble ruapocoHbl Ha ocHose NBA®

MMApOodoH 3TOro TMNa CoCTOUT U3 ToHKOW NieHkn u3 MBOD, HaTAHyTOW Ha KonbUeobpasHyto pamky. SnekTpogbl
HanblfeHbl Ha 06e NoBEPXHOCTU, U 0BnacTb UX NEPEKPLITUA Nocne ee NonspusaLmnn obpasyeT akTUBHLIA anemMeHT. Beiny-
CKatoTCH pasnnyHble KOHCTPYKLMKU C pa3HbIMU TUMaMU 3MEKTPUYECKOro 3KpaHUPOBaHNA akTUBHOIO anemMeHTa. BaxHo, yTo-
66l AnameTp MemBpaHel 66 3Ha4YNTENbHO BosbLue NoNepeYHoro pasmMepa ynsTpasByKoBOro nyyka, Torga oHa nponyckaet
GonbLUYIO YacTb yneTpasByka. B aToit KOHCTpYKUMM ruapodoHa pagmnancHele pe3oHaHCHLIe MOALl B MerarepLioBoi 06-
NacTy YacToT OTCYTCTBYIOT, M MNOSTOMY 3@BUCMMOCTb YYBCTBUTENbLHOCTM OT YacTOThbl HE CTOMb BbipaxeHa. Kak npasuno,
ANS aKTUBHBIX 3TEMEHTOB AMaMeTPOM 1 MM YYBCTBUTENBLHOCTb XONMOCTOro XoAa MeM6paHHoro ruapodoHa Ha KoHue
kabens gnuHoii 0,7 M coctaBnset okorno 0,10 MkB/Ma, a pesoHaHcHas YacToTa Ansa nneHkn MNBOD TonwuHoi 0,025 mm
npubnuanTensHo 40 MMy, XapakTepucTuka HanpaBnieHHOCTU Brin3ka K pac4eTHOW Ha BCEX YacTOTaX, BKIOYas U HU3KYIO
MerarepLoByto 06nacTb, e NOBEPXHOCTHbIE BOMHbI MPUBOAAT K pOCTY BOKOBLIX N1eNecTKoB AnarpaMMbl HanpaBneHHOCTH
([11], [25], 28], 29]).

B.9.4 OnToBONOKOHHbIE rMAPOdOHbLI

B onToBonokoHHbIX ruapodpoHax, paspabarsiBaeMblX A8 U3MEPEHWIA NapaMeTpoB MEANLIMHCKUX YITETPa3ByKOBbIX
rosieii, BONTOKHO OpUEHTUPYIOT TaknuM obpasom, 4ToGb! ero Topel, 6bin NepneHANKYNsipeH K HanpaeneHuio pacnpocTpaHe-
HWS YNETPa3ByKOBOW BOSHbI, T. €. TaK Xe, KaK U akTUBHbLIA 3NeMeHT B Nbe303aneKTpuieckux rmapodpoHax 30HA0BOro TUna.
Mpw Takoi KOHGUrypaLum onToBONOKHO paboTaeT ckopee Kak BHELUHWIA, @ HE BHYTPEHHUIA YyBCTBUTENBHLINA areMEHT, oc-
HOBHas PYHKLMSA KOTOPOro 3aKnio4aeTcs B NPOCTON nepeaaye KorepeHTHON BOSMHBI CBETA K KOHYUKY BOMOKHA, A e 1 Npouc-
XOAWT npouecc npeobpasoBaHns. [ns cosfaHua oTpaXeHHOro CBETOBOrO CUrHana, Ha KOTOpblil BO3AEACTBYET aKkycTuye-
cKoe none, paspaboTaHbl TP OCHOBHLIE KOHCTPYKLMKW. B Hanbonee npocTeiillei 3 HUX BONMOKHO 6e3 060oYKM YNOXEHO
B chopMe MpsSMOro Kpyrnoro LunuHapa. B AByx Apyrix KOHCTPYKUMSX ANS NOfyYeHUs YyBCTBUTESNbLHOCTHU, CPaBHUMOM C
4yBCTBUTENbHOCTbIO Nbe30MNONUMEPHBLIX TMAPOGOHOB, NPUMEHAIOT TEXHONOMUYECKYI0 AopaboTKy TopLa ONTOBOMOKHA,
0fiHaKo COBCTBEHHO KOHCTPYKLUS AOCTAaTOMHO NpocTa U peMoHTonpurogHa. Mpu Bbibope Tuna OoNTOBOSIOKOHHOMO FTUAPO-
cpoHa yuuTbIBaIOT criegytoLme o6CcToATeNbCTBA:

a) Ans rmapocoHOB, OCHOBAHHbLIX HA N3MEHEHUW NoKasaTeNa NPenoMNeHns, Hanpumep, Ha TopLe onToBonokHa [21].

B HaunpocTeiilleM criyqae cBeT OT Na3epHOro cBeToAnoAa nepegaeTca No MHOroMO,0BOMY BOMOKHY K 3a4uLLieH-
HOMY TopLly. XopoLleid annpokcumauunen ana koadduymeHTa oTpaxeHus R NO UHTEHCUMBHOCTM ByaeT BhipaXeHue
R = [(n, — n Mn,+ nw)]2, rae N, n n,, — KOIPPULNEHTEI OTpaXeHUs CepALEeBUHbLI BOTOKHA U BOALI COOTBETCTBEHHO.
M3MeHeHWs AaBreHnsi B aKyCTUHECKOWH BONHE BbI3bIBAIOT U3MEHEHNS MNOTHOCTU, @ 3HAYUT, U NoKalaTeneil npenomne-
HWA, @ TaKkke N MHTEHCUBHOCTU OTpaXeHHoro cseta. MUHUManNbHOe 3HaYeHUe onpefenseMoro M3MeHEeHUs AaBreHuns
cocTaBnsier 0,5 MIMa, HO 3TO 3HaYeHNe MOXET GbiTb YMEHbLUEHO NpUMeHeHUeM Bonee MOLLHLIX UCTOYHUKOB CBETa UMK
Gonee yyBCcTBUTENBHLIX POTOAETEKTOPOB. TOpEL| BONOKHA YCTORYMB K MOBPEXAEHUAM, HO BCe-Taku NOABEPXKEH UM Mpu
BO3/eiiCcTBUM KaBUTaLuK. B Takom cnyyae noBpexaeHHbIii Topel, AonyckaeTcs oTpe3aTtb 6e3 CylLeCTBEHHOro U3MEeHEeHUs
YyBCcTBUTENbHOCTHU ruapodoHa. MHoi mogudukaumein rmapodoHa atoro Tuna 6yaeT Ucnonb3oBaHWe Ha TOpLE BONOK-
Ha ToncToro cTeknsiHHoro 6roka ([30], [31]);

b) ans rmapodoHOB Ha 0CHOBE ABYXNy4eBOro uHTepdepomeTpa [32}{34].

AnA NoBbIWEHUS YYBCTBUTENLHOCTU TOpEL| BOSTOKHA MOXET 6bITh BHIMONHEH 3epKarnibHbIM U BCTPOEH B OfHO W3
nney AByxny4eBoro nHTepdepomeTpa. N3MeHeHne asbl CBETOBOrO CUrHana us-3a nepeMeLleHns TopLa BOrokHa npo-
NOPLINOHANBHO aKyCTUYECKOMY CMELLEHUIO UNK (MPU NPUMEHEHUN TEXHUKU reTEPOMHUPOBaHNA) CKOPOCTHN YacTUL| Cpeab,
No KOTOPbIM MOXET BbITb BEIMUCNEHO 3HAYEHNE aKyCTUHECKOro AiaBMeHus.

¢) ans rmapodoHoB Ha ocHoBe UHTepdepomeTpa Pabpu-Tepo [35140]

B kadecTBe anbrepHaTMBbLI ONTUYECKU CITOXHOMY [ABYXITyYEBOMY MHTEP(EPOMETPY, HO C COXPaHEHWEM BbICOKOM
4YBCTBUTENBLHOCTHU, MOXET ObITb UHTEpPdepomeTp Pabpu-Tlepo, ecnu Ha TopLie ONTUYECKOTO BONOKHA YCTAHOBUTL AYEN-
Ky ®abpu-Mepo. MNpu npoxoxaeHUn cBeTa NO ONTOBOSIOKHY BO3HWKAIOT OTPaXXEHUS OT NOBEPXHOCTEW pasgena BonNokHa U
AYERKN, AYerKU U Harpysku (Boabl). KoadduuueHTsl oTpaxeHus onpegensioT no dopmyrne OpeHens Ana HeobnuuosaH-
HON AYeNKN UNKU NO MaTepuarny U TONWWHE NOKPLITUSA NMOBEPXHOCTEN AYEKN.

OTMeYeHbl pasfudHble MPUYNHBLI UCKAXEHWIA CUrHana onToBONOKOHHEIMU ruApodoHaMn N UCCNEAOBaHbl HEKOTO-
pble cnocobbl koMneHcauumn aTux acdektTos [41}1—{44]. Buinu paspaboTaHbl Takke rMAPOGOHbI Ha OCHOBE UHTEPDEPO-
meTpa ®abpu-Tepo ¢ NNockuMn NoANOXKaMu. Mx NpeuMyLLLeCTBO COCTOUT B BO3MOXHOCTU UCNONb30BaHUA MaTpULbl (pe-
LeTKN) AaTyukoB [45], [46] n ycTpaHeHUN BAMAHUSA 3pdeKToB aKyCTUHECKOro pe3oHaHca B ONTOBOMOKHE Ha YacTOTHYIO
XapakTepuctuky ruapodpoHna [47].
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B.9.5 CpaBHeHMWe xapakTepUcTUK ruaApocd)OHOB pa3fnUYHbIX TUMOB

BLIGop KOHKpeTHOro Tuna rmapochoHa Ans onpefeneHHbiX M3MepeHuii byaeT 3aBUCETb OT MHOXeCTBa (DaKTopos.
Mpy HanNU4YMM MHOTOYUCTIEHHBIX PA3HOBUAHOCTEN KOHCTPYKLMIA ruapoddOHOB PacCMOTPEHHBIX BhILLE TUMOB HEBO3MOXHO
BblpaboTaTk 0fHO3Ha4YHble pekoMeHAaLuum no BeIbopy Hanbonee nogxoasiero ruapodoHa. TeM He MeHee BO BHUMaHue
MOTYT ObITb NPUHATLI CEAYIOLLME MONOXEHUS:

a) MeMmbpaHHbIi TMAPOdOH NMEET MeHbLLYO HEPaBHOMEPHOCTb YaCTOTHOW XapaKTepUCTUKA UYBCTBUTENbLHOCTH,
YeM rmapodoH 30HA0BOMO TUMa;

b) uyBcTBUTENBbHOCTb N<MAPOMOHA C KEPaMUYECKUM aKTUBHBIM 3MIEMEHTOM, Kak NpaBuIio, Bbille YyBCTBUTENb-
HOCTU ruapocpoHa ¢ akTUBHLIM 3IEMEHTOM TOr0 Xe caMmoro guameTtpa us NBAOD;

¢) MembpaHa B MeMbpaHHbIX rmapodpoHax npeacTaBnsaeT coboit ANs yneTpasByKoBoro nyyka 6osbLioe nrockoe
NpensaTcTBUE C KOHEYHOW OTpaxKaTeNnbHOW cnocobHocThio. OTpaXeHHaa YacTb YNETPa3BYKOBOW BOMNHbLI MOXET BO3Bpa-
TUTBCA B KOrEPEHTHOM BWAE K YNbLTPa3BYKOBOMY NpeobGpasoBaTternto U Bbi3BaTb Ha HeM MHTepdepeHuuto [48]. 31o
0coBeHHO BaXHO ANA YNLTPa3BYKOBbIX NpeoGpasoBaTtene, Uany4atoWwnx HenpepbIBHYO BOMHY, U ClIedYeT y4ecTb STOT
WCTOYHMK MOrPeLLIHOCTH, XOTSA ero BKaj B pe3ynsrarbl U3MEePeHUid, Kak NpaBuiio, MOXeT BbiTe cBegeH K MUHUMYMY. Od-
heKTbl OTpaxeHuii oT rMAPOdOHOB 30HAO0BOMO TUMa TOXE CYLLECTBYIOT, HO MPOSBMAIOTCA B MEHbLUEW CTEMNEHM.

B.10 TunnuHble xapakrepucTuku ruapocoHoBs
TUNNYHbIE XapakTepUCTUKK MM POcOHOB NpUBeAEeHs! B Tabnuue B.1.

Tabnuya B.1— TUnNu4Hble XxapakTepucTukn ruapodpoHoB Ha YacToTe 1 My [49]

YyBCcTBUTENb-
YyBCTBUTENBHOCTE EMKoCTb Ha KoHUe
VIMneAa HC HOCTb XONOCTOro
Tun rmapodhoHa I:':ﬂ"::';‘:y;?g;’? aneKTpUUecKol nn”Ha'\';aﬁem’ Mn';af;ﬂznc;m X0fla Ha KoHLie
L
M, (), MkB/Ma Harpyskn Z, ruapodoHa Z, Mc(Kr)aGMefS/na
30HA0BLIN
NBA® 0,100 o 1 130 no> 0,123
anametp 1 MM
30HA0BLIN
NBO® 0,032 o 1 130 nd> 0,039
aunameTtp 0,6 MM
MemBpaHHbii 50 KOM Re(Z) = 170 Om
nBa® 0,008 5 nd 0,7 IM(2)2-1220 O 0,102
auametp 1 MM n m(Z)== M
MewmGpariHiii 50 KOM Re(Z) = 220 Om
nsoe® 0,033 5 nd 0,7 IM(2)=—1610 O 0,035
anameTp 0,5 Mm n m(2)= M
Kepamuueckui
30HAOBbLIN 0,56 g(l;nl?g 1 150 nd 0,67
AnameTp 1 Mm
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MpunoxeHune C
(cnpaBouHoe)

AKycTunuyeckoe gaBsreHue U MHTEHCUBHOCTb

TpaAULUMOHHO yNETPa3ByKOBbLIE MOSS OMUCHIBAKT NapameTpaMu UHTEHCUBHOCTH, YTO COOTBETCTBYET U Hemnocpea-
CTBEHHO OTHOCUTCA KO MHOTUM UX NPUMEHEHNAM.
TeM He MeHee MrHOBEHHast UHTEHCMBHOCTL /() MOXET BbIThb 3afjaHa Kak:

1(t) = p(t) v(1), (c.1)

rae p(f) — MrHoBeHHOe aKycTUYecKoe AaBrneHue,
v(t) — konebBaTenkbHas CKOPOCTb YacTuUL, cpefbl.
MrHoBeHHasi UHTEHCUBHOCTb B NMOCKoi BeryLueil BonHe MOXeT ObiTb BhlpaXeHa Kak:

1t) = p(t)?/ ¢ (C.2)
unu (t) = ¢ v(t2. (C.3)

OTU BbIp&XXEHUA UMEIOT orpaHUYeHHoe AeifcTBME U He MOTYT ObITb NPUMEHEHb! B 06LLEM criydae NS BCEro akycTu-
Yeckoro nons. TeM He MeHee LJ1s BbIMUCIEHUS] MTHOBEHHbIX 3HaYeHUI MHTEHCUBHOCTM M0 pe3yrnsrataM U3mepeHuit
MrHOBEHHbIX 3HaYeHUI aKyCTMYECKOro AaBrneHus ¢ NomoLbio rmApodpOHOB UCNONb3YIOT TOMLKO BhipaxeHue (C.2).

Ona noaTBepXAeHUS 3HAYMMOCTU 3TOro BbIpaXeHW MOXET ObITb NOKa3aHo, HaNpUMeEp, YTO OTHOLUEHWE WCTUH-
HOro 3Ha4YeHUs MHTEHCUBHOCTU K €€ 3Ha4YeHuIo, NoNy4eHHOMY B NPeAnonoXeHun Nnockoit Geryulein BonHel, pasHo 0,66
Ha paccTosHUM 5 MM OT MOBEPXHOCTU KPYrIoro MopLUHEBOro YNLTpa3BYKOBOro npeobpasoBarens guametpoM 30 MM,
reHepupyloLLero HenpepbIBHYH BOMHY. Ha paccTosHuM, paBHOM AUaMeTpy YNbTpa3ByKoBoro npeobpasosarens, 310
oTHoleHue pasHo 0,94 [50].

C y4eToM 3TOro B HacTosiLeM cTaHfapTe ANs ONUCaHUs akyCTUYECKOro NONSA PeKOMEHAYETCA UCNONb30BaTL U3-
MepsieMble NapaMeTpbl akKyCTUYECKOro faBreHuns.

Heobxogumble ANs pacyeTa UHTEHCUBHOCTU 3HAYeHWS NAIOTHOCTM p U CKOPOCTM 3BYKa C AN AMCTUNNUPOBAHHOM
Unn 4enoHN3NPOBaHHOR BOA LI B 3@BUCUMOCTU OT TeMMNepaTypel NpescTaBneHsl B Tabnuvue C.1.

Tabnuya C.1— CBoiicTBa AUCTUINUPOBAHHOW WNW LEeVOHU3NPOBAHHOW BOALI B 3aBUCUMOCTU OT TeMnepaTyphbl [51]

TemnepaTypa MAOTHOCTb BOAI CKOpOCTL 3ByKa B BOge YaeneHbIi akyCTYECKNI MMneaaHe
T,°C p, 103 kr/m3 ¢, mic pc, 108kr M2 ¢
16 0,9989 1469,4 1,4678
18 0,9986 1476,0 1,4739
20 0,9982 1482,3 1,4796
22 0,9978 1488,3 1,4850
24 0,9973 1494.0 1,4900
26 0,9968 1499,3 1,4945
28 0,9962 1504,4 1,4987
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MpunoxeHune D
(cnpaBouHoe)

Mpeo6pasoBaHmne 3NEKTPUUECKOrO HaNpPsXKeHUA B AaBreHne

D.1 O6wme nonoxeHus

CooTHOLLIeHNe MexXay AaBlieHneM, BO3AENCTBYIOLMM Ha rMAPOMOH, 1 SNeKTPUYECKUM HanpsXXeHUeM Ha ero Bhbl-

XOf€e BblpaXaeTcs Yepes YYBCTBUTENbHOCTL HA KoHUe Kabens ruapoddoHa nop Harpy3KoM, 4acTo onpeaensemMon B

LUMPOKOM AMNana3oHe YacToT. B HacToAweM cTaHaapTe npeo6paaoBaHme N3MEePEHHOro ANTeKTPUYEeCKOro HanpaxeHua UL(t)

Ha KoHUe kabena rmapodoHa B MTHOBEHHOE 3HaYeHne aKycTM4eckoro AaBneHus p(t) ocyLlecTBRASIOT NPW UCNONb3o-
BaHWUU BbIPpaXeHUA:

p(t) = up (&) I My (faws), (D.1)

€CN1 YacToTHas XapakrepucTuka rmapodoHa cooTBeTCTBYET KPUTEPUIO, MpUBEeLeHHOMY B 5.1.7, unu Npu Ucnonb3oBaHnm
BbIpaXeHus:

p(t) = ITTUL(EY M ()], (D.2)
npusegeHHoro B 5.1.2.

Takol nogxoa o60cHOBaH TeM, YTo BelpaxeHue (D.1) BepHo B Tex cryyasx, Korga:

- n3nyvaemoe ynsTrpasBYKOBbIM NpeobpasoBaTeneM akycTUYecKoe None XxapakTepusyeTcsl O4eHb Y3KOM Nosio-
COIl YacToT unu

- YYBCTBMUTENBLHOCTL Ha KOHLUe Kabensa ruapodoHa nof Harpy3Koil B ro nornoce 4acToT He CUIbLHO OT/IMHAETCH
OT YyBCTBUTENBbHOCTHU, U3MEPEHHOI Ha YacToTe aKkyCTMHeCKOoro Bo3gencTaus.

Bo Bcex Apyrux crydasx 4acToTHYI0 XapakTepucTUKy ruapodpona cnegyer nony4utb obpaTHoil cBepTKON Hanps-
XKeHWs Ha KoHue kabens, ucnonb3ys BeipaxeHue (D.2). 31o TpebosaHue gononHsAet TpeboBaHUsA K WMPUHE NOMOCHI,
U3noxeHHble B 5.1.7.

YyBcTBUTENBbHOCTL Ha KOHUe Kabensa ruapocdoHa noa Harpyskoi M, (f) — komnnekcHasi BenuuuHa, HO MCTo-
pYUYeCKM UCMONb3YIOT TONBKO 3HaYeHne ee Moaynsa. TeM He MeHee B HacTosLee BPeMsi HEKOTOPLIE HaLMoHarbHLIe na-
GopaTopumn STarioHOB MOTYT M3MepSATb U (ha304acTOTHbLIE XapakTepuCTUKN rmapodpoHOB. B sToM criyyae npu obparHoii
cBepTKe BblpaxeHus (D.2) MoryT 6bITb UCMONb30BaHbl M U3MepeHHble ¢asoBble xapakTepucTukm [22], [52].

D.2 Npouenypa o6paTHON CBEPTKU pe3ynbratoB ruapodOHHbLIX U3MEPEeHUi

Mpoueaypa obpaTHON CBEPTKN pe3ynbTaToB rMApOdOHHLIX M3MEPEHMIA B COOTBETCTBUM C BhipaxeHueM (D.2) no-
KasaHa Ha pucyHke D.1 B Buge 6nok-cxembl onepauuii o6paGoTku.

D.3 Npeobpa3oBaHue ABYXCTOPOHHEro cnekTpa B OQHOCTOPOHHMUI U o6paTHO

Pesynerathl kanubposku ruppodpoHa, kak npaBuo, NPeACTaBnsoT B JUanasoHe MONOXUTENbHbIX 3HAaYEHWA Ya-
CTOTHI, B TO BpeMsi Kak nocne TpaauLUnoHHoro 6uicTporo npeobpasosaHua ®ypbe nonyyatoT paj AaHHLIX, pacnonoXeHHbIX
Mo YacTtoTaMm C LIEHTPOM Ha HyNeBoi YacToTe, T. €. C KOMMOHEHTaMu, NexalluMmn Kak B 0bnactu nornoXuTernbHbIX, Tak 1
oTpuLaTensHblX YacToT. CUMMETPUA YacTOTHOro CnekTpa yNpoLaeT nepexos K OAHOCTOPOHHEMY CNEKTpPY (coaepxalle-
My TOSbKO MOMOXUTENbHBIE 3HAYEHWUSA YacToThl) ANS nocreaytoweil 06paboTkn pesynsraTtoB ruapodOHHBIX M3MepPEeHUiA
MeTof0M 0BpaTHOR cBepTKU. YacTo 3Tu faHHbIe NpeACcTaBnAoT B BUAE TONbKO OAHOCTOPOHHErO CneKTpa, He Nogo3peBas
0 ABYXCTOPOHHEW Mpupofe UCXOAHOro cnekTpa YacToT. CrefyeT y4ecTb, YTO HEKOTOpbIe KOMMeEpYeCKUe NporpaMMbl npe-
obpasoBaHus Pypbe He oBecne4YnBaloT TOYHOro BLINONHEHUA 3TOro npouecca. Huxe npuBegeHo nogpobHoe onucaHwe
JaHHbIX NpobreM 1 nNyTen Ux peLLeHus.

PaccMoTpeH HaGop AaHHbIX, pacnpefeneHHbIx Nno YacToTam fg ¢ yacToToi Haitkeucra fy, = f/2. TunoBoii anroputMm
GbicTporo npeobpasoarus Pypee (BMND) BozBpallaeT ToUKM, pacronoXeHHble TaK, YTo NepBas TOHMKa UMEET YacToTy
fo 3aTem fy, f,, ... 1 go fy. Cnedytolan Touka pacrnonoxeHa Ha —fy 4, @ 3aTeM Ha —fy 5, —fp 3. [NA Bcex cocTaBnsAtowux,
OTININYHBIX OT HYNEBOMW YacToThl (COOTBETCTBYIOLLEH NMOCTOSHHOMY TOKY), @MMiUTyAbl TOHEK, COOTBETCTBYIOWUX NONOXN-
TenbHbLIM W OTpULaTeNbHLIM YacToTaM, paBHbl, U OAHOCTOPOHHWUIA CNEKTP MOXET ObITb NonyyYeH NpocTeiM yABauBaHNEM
aMMNnUTYyA BCEX COCTaBALLMX, OTINYHBIX OT MOCTOSIHHOTO ToKa. McyepnbiBatoLiee obcyxaeHne npobnem, CBA3aHHbIX ¢
npeobpasosaHneM Pypbe, npusegeHo B [53].

Mpobnema HeKOTOPbIX UMEIOLLIMXCA Ha pbiHKe MporpaMm no npeobpasoBaHuio ABYXCTOPOHHEro CNeKTpa B 04HOCTO-
POHHUIA COCTOWT B TOM, YTO OHW LEeNAT nononamM pasmep MaTpuLbl JaHHbIX U Y4BavBatoT aMMNUTYA bl BCEX COCTaBMNAOLLMX,
Kpome nepsoii. Takoi METOA HEKOPpeKTeH, NOCKOMbKY ANs psga us N-gaHHbIX curHan NoCTOSHHOrO ToKa rnpefcrasnsaer
coboii nepByto TOYKY B pAfe JaHHbIX C MONOXUTENbHLIMW 3HaYeHUAMKU YacToTel, 3aHUMatroWwumu cnegytowyne N/2 nono-
XeHuii B maTpuLe. TakuM obpa3oM, AaHHble Ha YacToTe HallkBucTa (BecbMa BaXKHOW) HAXOAATCA B nonoxeHun N/2 + 1.
OpfHako BbllLeyKasaHHbIA METOA NPOCTOro BhlfeNeHNA NepBoi NOMOBUHLI NOCNEA0BaTENbHOCTU faHHbIX UCKITHOYaeT aTy
TOYKY. HeBO3MOXHOCTb BKITHOHYUTL TOYKY C AaHHLIMU Ha YacToTe HalikBucTa NpuBefeT K OLLIMGKaM U hasoBbIM NCKaXeH M-
AM, OyfeT mewwaTth npoBefeHuto obpaTHoro npeobpasoBaHns Pypbe 3aBefOMO NPaBUMBHOM NOCNE]0BaTENBHOCTH.
B Tabnuue D.1 nokasaH npasBuUNbHEBIA METOZ BEINMONIHEHWUSA 3TOro NpeobpasoBaHus.
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MonyunTs 3aBUCUMOCTb Uy
OT BpeMeHu

Paccuntarb MrHOBeHHOE
aKycTuieckoe aasnexue p(t)

MapameTpb! YacTotHol oGnacTn
paccuutbiBaioT U3 P(f)

MapameTpbl UMNynbca

Haxogsatcs nu pesynbrarbi

B Y3KOM NOMNOCe YacToT UK MMeeT M MApPogoH
04€Hb PAaBHOMEPHYIO XapaKTepUCTUKY

YyBCTBUTENbHOCTU?

paccunTbiBaloT ua p(t)
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Her

MpumenuTs NnpeobpasoBaHne
dypbe u nonyuutb U(f)

¥

MpeobpasoBatb B OAHOCTO-
POHHMIA CTIEKTP ANA NpUMeHe-
s AaHHbIX kanubposku M (f)

Y

Buiumcnuts P(f) = U, (F)YM(F)

Y

lMpeobpasosar P(f)
B [IBYXCTOPOHHWIA CMEKTp

v

MpuMeHuTs 06patHoe

npeobpasosanue Pypbe K P(f)
JAns BoccraHoBneHus p(t)

PwvcyHnok D.1 — Bnok-cxema o6paboTtku pesynstatos
rmapodOHHbIX N3MepeHniA METOAOM 0BpaTHO CBEpTKU

Ta6nuuya D.1— Metog npeobpasosaHus aByxcTopoHHero cnektpa (DS) B ogHocTOpoHHMIA (SS)

[BYXCTOPOHHMWIA CNEKTP.
Yucno Touek = N.
Martpuua ganHbix = DS[1...N]

OAHOCTOPOHHMIA CNEKTp.
Yucno Touek = Nf2 + 1.

Marpuua gaHHbix = SS[1...N/2 + 1]

DS[1] SS[1] = DS[1]
DS[2] SS[2] =2-DS[2]
DS[3] SS[3] =2-DS[3]
DS[N/2] SS[N/2] = 2-DS[N/2]
DS[N/2 +1] Ha 4yacToTe HaiiksucTa SS[N/2 + 1] = 2-DS[N/2 +1]
DSI[N/2 + 2] OT6pacbiBaloT
DS[N] Orﬁpé;:.l;laam

Mopo6Hyo ocTopoxHOCTL cneayet cobniogate M nNpu ob6paTtHOM npeobpasoBaHUM OQHOGTOPOHHErO CnekTpa B
[IBYXCTOPOHHMIA C Ucnonb3oBaHUem obpaTHoro npeobpasoBaHua Pypbe, yuuTbiBasi, YTO JaHHble HA HYNEBOWA YacToTe
(nocTosiHHbIN TOK) M YacTtoTe N/2 + 1 (YacToTa HaikBucTa) MOSIBRSIOTCA B ABYXCTOPOHHEM CMEKTpe NULLb OAWH pas, B TO
BpEMsl Kak BCe ApYrue COCTaBnsoLme NOABMAIOTCA ABaxX/b! (B BUAES COCTABNSAIOLLMX NOMOXUTENbLHON U OTpULIATENbLHOM
yacrtoT). B Tabnuue D.2 nokasaH npaeunbHbIVi METOA BbINOMHEHMS Npeo6paszoBaHus U3 OAHOCTOPOHHETO B ABYXCTOPOH-

HWIA CNEeKTp.
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Tabnuya D.2 — MeTtog npeobpaszoBaHusa 04HOCTOPOHHero cnekTpa (SS) B AByXcTopoHHUM (DS)

OJHOCTOPOHHWI CNEKTP. [ByXCTOPOHHUIA CNEKTP.
Yncno Tovek = N2 + 1. Yncno Tovek = N.
MaTtpuua gaHHbix = SS[1...N/2 + 1] MaTtpuya gaHHbeix = DS[1...N]
SS9[1] DS[1] = SS[1]
SS[2] DS[2] = SS[2])/2
SS[3] DS[3] = SS[3)/2
SS[N/2] DS[N/2] = SS[N/2]/2
SS[N/2 + 1] DS[N/2 + 1] = SS[N/2 + 1]
DS[N/2 + 2] = SS[N/2)/2
DS[N/2 + 3] = SS[N/2 - 1]/2
DS[N] = SS[1)2

D.4 cnonb3oBaHUe AaHHbIX KanubpoBku ruapodoHa

KomBuHaLms nHTepBana BeIGOPKU U YMcna OTCHETOB ONpefensaeT YacTOTHLI UHTepBas CNekTpa U3MepsieMoro Cur-
Hana B COOTBETCTBUM C BbIPEXKEHUEM:

npupalleHve YactoTsl = 1,0/(NnpupalleHne BpEMEHN - HACINO TOYEK).

YacTto 6biBaeT Tak, YTO STO MpupalleHne YacToTbl U3MEPEHHbLIX 3HAYEHWI OTNINYAETCs OT MPOMEXYTKOB MeXAy
YacToTamu Kanubposku rugpodoHa. [ns Toro 4tobbl AaHHble kanubpoBkn GbiNM NPUMEHUMBI 1S YacTOT, Ha KOTOPLIX
nonyyYeHbl pe3ynsraThl U3MepeHUid, MoXeT noTpeboBaTbcs UHTEPNONMPOBaTb 3HAYEHWUS COCEiHWUX MO YacToTe AaHHbIX
KanubpoBkn. DPDEKTUBHEIM CPECTBOM MONYyYEHUSA AONONMHUTENbHBIX AaHHLIX KAaNnMBpoBKN MOXET ObITb Npoueaypa UH-
Tepnonsauum KybuyeckuMu crnnalHamu wim cnnaHamu besbe. OfHO M3 NpeuMyLLEeCTB 3TUX METOA0B COCTOUT B TOM,
YTO NepBoOHavarnbHasa KomnbloTepHasa o6paboTka UHTEPNONALMOHHONA yHKLMKU HeobXxoAuMa NULLL OAUH pas3. 3aTeM UH-
TEPronsALMOHHYH OYHKLUIO MOXHO NPUMEHUTE U ANSA APYrUX NPOMEXYTKOB YacToT. TakuM obpazom MoxeT 6biTb npea-
BapuTenbHO paccyWTaHa W coxpaHeHa Ans AanbHenlwero npumeHeHus Gonee fetanbHas 4acTOTHaA xXapaKTepuctuka
YYBCTBUTENLHOCTHU ruapodoHa.

HaHHble kanubposkn mapodpoHa HeobxoAnMbI N AN SKCTPanonsALMKU ero YacTOTHOW XapakTepUcTUKU B CTOPOHY Bbl-
cokMx yacToT. MNoaxoasLias YacTora BeIGopky, Hanpumep 5-10° oTcueTos B cekyHay, cooTBETCTBYET YacToTe HaiikeucTa, pas-
HoW 250 MI'l. MMeHHO fio 3Tol YacToThl TpebytoTest JaHHble KanMbpoBkuM rmApodpoHa Ansi BEINOHEHUA onepauun obpaTHoi
CBEPTKW. DKCTpanonsALyio AaHHbIX KannbpoBK He0BX0AUMO NPOBECTU TakuM 06pa3oM, UTOBkI YCTPaHWUTL BAUSIHUE BbICOKOYa-
CTOTHOIO LLyMa Ha BOIHOBYHO (hOpMy cUrHara, rnorty4eHHyto MeTofoM obpaTHoii cBepTkuU. Takoi LyM MOXET Bo3pacTaTb U3-3a
HU3KOMACTOTHOI YyBCTBUTENbHOCTU rMAapodoHa U ¢ NPOSIBNEHNEM Tak HasbiBaeMoro dpeHomeHa M66ca. Mpuemnemoe no-
flaBreHne 3TUX LLYMOB MOXET ObITb JOCTUHYTO HU3KOHYACTOTHOI cunsTpaLeit cnekTpa UMMyrbCoB AaBNEHWS Nepeq ero npe-
o6pa3oBaHUEM K BpeMeHHOMY Npe/CTaBMNEHMIO, a 3aTeM NPOBEPEHO METOAOM CpaBHEHUS BKMaja BbICOKOHACTOTHOrO LWyma B
BOSIHOBYO POpMY Nocrie NPUMEHEHUS onepaLmn obpaTHoiA cBepTku 1 6e3 ee npuMeHeHUs (CM. pucyHok D.2).

D.5 BnusiHue npoueaypbl 06paboTku pe3ynsratoB rupodOHHbLIX U3MEPEHUI MEeTOAOM O0GpaTHOM CBEPTKN
Ha NPOACIKUTENbHOCTb U3MEPEHUH

OnpeaeneHne MHOMMX akyCTU4ECKUX NapamMeTpoB CBA3aHO C TPYA0EMKUMM NPpoLeccaMun ckaHMpoBaHuA ruapodo-
HOM BCero akyctudeckoro nons. JlaHHble, n3obpaxeHHble Ha pucyHke D.2, nonyyeHbl NpyU CyLECTBEHHOM YBENUYESHUN
NPOACIXUTENBLHOCTU U3MepeHuiA. TeM He MeHee NMpU NpaBUILHOM NPUMEHEHUU NpoLeAypbl NpeanaraeMoi 06paboTku
MOXET 6bITb YMeHbLUEHO A06aBOYHOE BpeMsi Ha ee NpoBeAeHUe.

BONbLUMHCTBO CMCTEM aBTOMAaTM4YeCcKoro ckaHMpoBaHusl TMAPOdPOHOM akycTUYeckoro nons paboTaloT noj ynpae-
neHnem nepcoHarbHoro komnbtotepa (I1K). HecMoTpsi Ha To 4To coBpeMeHHbIe g poBble ocuunorpadbl MMetoT 6orb-
Lune BO3MOXHOCTU B NepBoHavanbHoii 06paboTke pe3ynsraTtoB U3MepeHnid, X OKoHYaTernbHyto 06paboTKy oCyLeCcTBSAIOT
Ha MK. CHUXeHne NpoAormKUTENIbHOCTM 3TOM MpoLeAyphl 3aKioyYaeTesa B CBOEBPEMEHHOM MOCTYMIIEHUN pe3ynbTaToB U3-
MepeHui Ha MNK 3a Bpems nepemellieHus ruapodoHa oT oHOM K APYrol TouKe U3MepeHuii. Ecnm atn aaHHble nocTynunu
Ha K, To o6paTHas cBepTka (ABa NnpeobpasoBaHus dypbe M ferieHne) MoXeT BbiTb NpoBefeHa GbicTpo. A dekTMBHaA
peanusauua 3Toro npouecca obecnevnsaeT nonb3osarenio 063op BONHOBO (hOpPMbI CUrHana B peanbHOM BPEMEHU U Mo-
3BONAET eMy NPOBOANUTL CBOEBPEMEHHYIO YCTaHOBKY ruapodoHa B TOYKW C MakCUMarbHLIMUA 3HAaYEHUSIMUA U3MeEPSAEMBIX
napameTpos.
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—-— — pesynerarbl pacieta Aasnenns vepes U, u M, (f,z);
— pesynbrarbl 06paTHOI CBepTKU ML(f);

= — pesynbsrarbl 06paTHON CBEPTKU C HU3KoYacToTHOW dunbrpaumen (—6 ab Ha 80 MI'y)

PucyHok D.2 — PesynbTathl 06paTHOM CBEPTKM BONTHOBOW pOpMBI
Ha NpYMepe AOMIIEPOBCKOrO UMMNYIbCa AaBNEHNS, USMEPEHHOTO 30HAOBbLIM rMAPOGOHOM
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Mpunoxexue E
(cnpaBouHoe)

MonpaBkn Ha NPOCTPaAHCTBEHHOE yCpeaHeHue

Mpu npoBeseHUn GONBLUMHCTBA M3MEPEHUI NapaMeTpoB YNLTPa3sBYKOBLIX AMArHOCTUHECKUX Nonei AuaMeTp ak-
TUBHOIO 3MeMeHTa UCNob3yeMOro ruapodPoHa CpaBHUM € LULMPUHOWN YIETPa3BYKOBOrO NyuKa, U ruaApodoH nsmepset
HeKoe AaBneHve, ycpegHeHHoe No NNoWaan ero akTMBHOMO 3NEeMeHTa, a He [laBleHne B LIEHTPe akTUBHOMo afemMeHTa.
PasHuua mMexay STUMKU LaBneHUsAMW 3aBUCUT OT NPOCTPAHCTBEHHOTO M3MEHeHUs ynbrpassykosoro nons. PaspaboraH
npoctoit meToa [54], [55] BBegeHUA nonpaBkn Ha 3apdpeKTbl NPOCTPAHCTBEHHOro YCpeAHEHUA, B KOTOPOM WUCNONB3YIOT
npocunb yrneTpas3ByKoBOro myyka, NonyYeHHbIN NpyU ero CKaHMPOBaHWU C LLIAroM, paBHBIM pafuycy akTMBHOMO aneMeHTa
rugpodpoHa. MpUMeHsAT U Apyrue ynpoLleHHble meToasl [56}—[61]

BBeneHue nonpasok nNpegnonaraeT cliegyroLme 4onyLeHNs:

a) BeixogHoii curHan ruppodoHa NpornopLoHarneH akycTMHeckoMy flaBleHuto, YCpeiHEHHOMY M0 €ro akTUBHOMY
SrEMEHTY, NpUeMHas NoBEPXHOCTb KOTOPOro NpeAnonaraeTcsa Kpyrnow ¢ pagnycoM, paBHbIM reOMETPUYECKOMY paguycy
aKTUBHOrO arieMeHTa.

b) PacnpepeneHune nons B paguanbHOM HanpaBneHuu B ¢hoKanbHOM NnockocTu npeobpasoBaTens OT TOYKMU, CO-
OTBETCTBYIOLLEH NMMKOBOMY 3Ha4YeHMWI0 AaBNeHNst Ha OCK NyYKa, [0 TOYKWU, OTCTOsILel OT NepBOiA Ha paccTosaHue, paBHoe
paguycy akTUBHOrO sriemMeHTa ruapodoHa, MOXeT BbiTe NpefcTaBNeHO KBaApaTUYHOA 3aBUCUMOCTLIO faBneHns p(r) ot
paccTOSHUA r B BUAE: p(r) = 1 — br2, rie b — NocTOsHHBIN KoadhduLMeHT. MNpeaenbl NOrpeLLHOCTY 3Toi NONPaBKK CBA3aHbI
C NPEANOSIOKEHNEM, YTO UAeanbHbIA Npodune Ny4ka MoXeT 66Tk NpefcTaBneH dyHKUmeit Beccens:

p(r) = 2J, (karld) / (kar/d), (E-1)
rae K — BOMTHOBOE YUCIO;
a — papauyc npeobpasosaTens;
r — paccTosiHue OT ocu B POKanbHOA MNOCKOCTH;
d — oKycHoe paccTosiHue;
Jq — dyHKUMA Beccens nepeoro poga nepsoro Nopsaka.
c¢) MNpoueaypa BBeAEHUS NONPaBOK 4151 CUrHaNoB NUoobpa3Hoi BONMHOBO| OPMbI (UCKaXEHHON U3-3a HENUHEN-
HOCTU pacnpocTpaHeHns) ByAeT HeCKONbLKO APYrow.
Mpw 3TUX NPEANONOXEHNAX NOMPaBOYHbIA MHOXUTENb K, B LieHTpe Nyuka 6yaeT paBeH:

Kea= (3= PP (E2)
rae

B CUrHan B TOYKe, OTCTOSLLER OT OcKM Nyyka Ha oAuH paguyc ruapodoHa E3)
CMrHarm Ha ocH fydka

Belpaxenue (E.2) nony4eHo B pesynsraTe CBEPTKM YaCTOTHOW XapaKTepucTuku ruapocpoHa B NpeanonoXeHuu
«MPaBUIBHOTO» NPOGUIISA YNETPa3ByKOBOro NoNs ANs ABYX €ro To4eK U NpeAnonoXeHUn Toro, YTo B NpeacTaBNAeT co-
00V OTHOLLEHWEM WCTUHHOIO 3HAaYEHUA AaBNEHUA B yAareHHOW OT OCU TOYKE K [aBneHunto, U3MEPEHHOMY Ha OCH NyuKa.
BeegeHue nonpaskn B Buae 3 = (K, — 1) NnpaBomMo4Ho npu B > 0,8, YTo COOTBETCTBYET UCNONL3OBaHWIO rMAPodoHa ¢
paanycoMm aKTUBHOro aneMeHTa, MeHblnM 0,6 paguyca nyyka (Ha ypoBHe MUHyc 6 AB). [ina npumeHsaeMbIx B HacToAwwee
BpeMs rmapocdOHOB C aKTUBHLIM ANEMEHTOM AuaMeTpom 0,5 MM Npu U3MepeHun ynbTpasByKoBOro Nyyka paguycom (Ha
ypoBHe MuHyc 6 aB) 6onblue 0,4 MM nonpaska 6yaeT meHblue 10 %.

Takoit MeTOA BBEAEHUS NONPABKN MOXET OKa3aTbCA HEBEPHBIM NPU U3MEPEHUI CUrHANOB NMNOoBpa3HON BONHOBOM
¢opMbl, U B 3TOM cnyyae Gonee npuemneMbliM MoXeT ObITk Apyroe BuipaxeHue [55].

MonpaBouHbIi MHOXUTENb K, B LEHTpe Nydka GyaeT paBeH:
d - n2
K= (3202, (E.4)
rae
CUrHan B ToYKe, OTCTOALLEN OT Ocu Nydka Ha nony-paauyca ruapodroHa

(E.5)
CUrHan Ha ocu nydka

MorpewuHocTe Nonpasku 3 = (K'g, — 1) Gyaet okono 10 % ana B> 0,92.

CnepyeT 0TMeTUTb, YTO 3PPEKTUBHBIN ANAMETP NPaBUNbHO CKOHCTPYMPOBAaHHbLIX 30HAO0BLIX TMAPOCPOHOB Ha Oc-
Hose MNBA® pocTaTouHO NpeackasyeM. YacToTHas xapakrepucTuka MembpaHHbix rmapodroHoB Bonee cnoxHa, U B HEKO-
TOPbIX CRyYasix Ha HU3KNX YacToTax reoMeTpUUYECKUI paanyc akTUBHOMO anieMeHTa MeMBpaHHOro rmapodoHa MoXeT He
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ObITb paBHbIM ero adpcpbeKTUBHOMY paguycy, onpegenseMoMy M3 u3MepeHuit guarpaMmel HanpasneHHocTu [25]. B atom
cryvae npouegypy U3MeHSIIOT U nepeMeLlatoT ruapodoH Ha paccTosiHWe, paBHOe He reoMeTpudeckomy, a adpchpekTuB-
HOMY pagmycy.

OKcnepuMeHTanbHble pesynbTaThl C UCMOofb30BaHNeM MHOXecTBa MrMAPOGPOHOB C aKTUBHLIMU 3NIEMeHTamu pas-
TNINYHBIX pasmepoB [18] Noka3blBatkoT, YTO M3NOXeHHas Bellle npoledypa ANA CUnbHO CPOKYCUPOBaHHLIX YrTPa3ByKOBbIX
nonei 3aHnxaeT BeNMMYUHY Monpasku. B Apyrux paboTax [62] nokasaHo, YTO OCHOBHasA MpWYMHA 3aHUXEHUS — 3TO OocTa-
TOYHble (HeycTpaHeHHble 06paboTKON) UCKaxeHUA BOMHOBOR hOPMbl U3-3a HEMMHENHOCTW PacnpoCTpaHeHUs.

WceneposaHua nokasanu [62], uto npu o,, < 0,5 paccMoTpeHHas Beille npoleaypa faeT 000CHOBaHHY0 OLEHKY
nonpaBoK Ha NPOCTPaHCTBEHHOE YCpefHEeHUe ANA BCeX aKycTUYECKUX NapameTpoB ¢ norpellHocTeio oT 10 fo 15 %. Ans
OLIeHKV nonpaBoK Ha MPOCTPAHCTBEHHOE yCpefHEHUE cUrHamnoB ¢ Gonee uckaxeHHOW BONMHOBOW hopMoi MOryT ObiTb
npegycMoTpeHbl NepedncrieHHble Hike PeXMMbl B 3aBUCUMOCTY OT napameTpa Ry, — OTHOLLUEHUA WMPUHbI NyyKa (Ha
ypoBHE MUHYC 6 fB) K achbpeKTUBHOMY AnameTpy ruapoddoHa. BoaMOXHbIE 3HA4YEHUA NMOMpPaBOK AN MMKOBOIo aKyCcTu-
YecKoro AaBreHmnA CKaTUsA p,, MMKOBOTo aKyCTUYECKOro [aBNeHNs paspexeHuns p, 1 MHTerpana KsagpaTtos faene-
HUS B UMNYNbCe ppsi COCTaBAT [62]:

Ans Ry, > 2: npn 0,5 < 9, < 1,5 MakcumanbHble Nonpasku ANs p, U p, COCTaBAT NpubnuautensHo 13 %, fnsa ppsi
MeHbLUe 25 %; npu 6, > 1,5 nonpaekn K NMKOBLIM JaBneHnsam OyayT BhllLe, HO ManoBEPOATHO, YTO OHM ByAyT NpeBbIWaTh
20 %.

ana 1,5 < Ry, < 2: npu 0, < 1,5 nonpasku K p, n p, ByayT Mexblue 20 %, a Ans ppsi oHW He npeseicaT 40 %. [ns
Boree BbICOKUX 3HAUEHUIA O, MONPaBKN ANS P, p, W ppsi MoryT npesbicuTh 30, 20 1 50 % cOOTBETCTBEHHO.

Ana Ry, < 1,5 B 3TOM pexumMe adhdeKThl NPOCTPaHCTBEHHOrO YCpeAHeHUs NposBRaloTca 6onee CyLecTBEHHO, 1
0coBeHHO ANA p, 1 p, NPU BCEX 3HaUeHnsAX O, [onpaBki ANs p, MOrYT focTurath 50 %, HO OHN HE3HAYUTENLHO OTNUYAKT-
Cs OT NONpPaBOK, MOMYyYeHHbIX MO PaCCMOTPEHHON BhiLie MeTouKe. B MPOTMBOMONOXHOCTL 3TOMY NONpaBk1 ANs p, MOTYT
BbiTh nopsigka 100 % npu 0,5 < 0,,, < 1,5, a npu G, > 2 MoryT npeseilaTts 200 % Npy Tom, YTO AN ppsi Takoe NpesbiLLe-
Hue cocTaBuT 300 %. MosToMy B cuTyaLmsix, Koraa Ry, < 1,5, BaXHO Ucnonb3osaTs rnapodoH Gonee Manbix pasmMepos.
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MpunoxeHue F
(cnpaBouHoe)

MapameTpbl aKyCTM4YECKOro BbIX0Aa YNsTPa3BYKOBOro MeaUUMHCKOro 06opyaoBaHus,
paboTaowero B MHOroMO4OBOM PeXxume, Npu OTCYTCTBUM CUHXPOHU3ALMN CKAaHUPOBAHUA

F.1 O6wwue nonoxeHus

B nepBbIX MOAENSX YNBTPasByKOBbIX CKAHEPOB A5 FTEHEPUPOBAHUA YNBTPa3BYKOBOTO NOMS UCMOMbL30Banu OfUHOYHbIE
KpucTannuyeckue npeobpasoBatenn ¢ pUKCMpoBaHHbIM dOKYCHBIM paccTosiHueM. Takoil npeobpasosaTenb UK 3akpenns-
11 cTauuoHapHo (AN paboTel B pexumax A n M), Unm MexaHu4ecku nepemellany U3 CTOPOHbLI B CTOPOHY (Ans paboTel B
B-pexume). M306peTeHne hasnpoBaHHbIX U MUHERHBIX PELLETOK NO3BONUNO 06ecnevnTb SMeKTPOHHOe ynpaBreHue doky-
CUPOBKOW M NMPOLIECCOM CKaHWUpOoBaHWsA B B-pexume. [Jo HACTOALLEro BpeMeHU NPUMEHSIIOT BHEApeHHLIA 15 neT Ha3apg cTa-
TUYECKWIA JonnepoBCKUi pexuM (D-pexum nnn PWD-uMnyrnbCcHO-BOMHOBOA A0MNep) U LIBETOBYIO BU3yarnusawyio KpoBoToka
(CF-pexum). B nocrnegHue rogbl NMOsSBUNUCE TEXHOMOMMU, OCHOBaHHbLIE HA WCMNONB30BAHUA MAPMOHNYECKUX COCTaBNSAOLLMX
OTPaXXEHHOTO CurHana W TPEXMEpPHOW BU3yanusaumuu, NpUYem Kaxablil U3 STUX PEKUMOB MOXET (hYHKLIMOHUPOBATL B COBO-
KYMHOCTU C APYrMMU PEXMMaMU UK UX KOMOUHaLMAMU. Takue BOZMOXKHOCTM He OXBAaTLIBAKOTCH METOfjaMN U3MEPEHUI, pac-
CMOTPEHHLIMM B HacTosiLLeM cTaHgapTe. [eiicTBylolme B HACTOsILee BPeMS HaLuWoHanbHble N MeXAyHapofHbIe CTaHAapTb,
KacatoLmecs M3MEPEHNA NapamMeTpoB aKyCTUHECKOro BeIXOA4a, OCHOBaHLI Ha MeToaax, paspaboraHHbix Ao 1993 roga, pea-
NM3aLmMa KOTOPLIX ANS1 U3MEPEHUST COBPEMEHHLIX CUCTEM OMEHb TPYAOEMKa, @ 3a4acTylo U HeBo3MoXHa. [MoaTomy Haspena
HeoBXoLMMOCTb NepecMoTpa OnpefeneHunii HEKOTOPbIX CYLLECTBYHOWWUX NapaMeTpoB U METOL0B U3MEPEHUIA, @ BO3MOXHO, Y
pa3paboTku HoBLIX, 6Goree NOAXOAALLMX AN UCMBITaHUIA COBPEMEHHBIX CUCTEM YNBTPa3ByKOBOIA Bu3yanuaaLmu. B HacToswem
NPUNOXeHU 0BOCHOBaHbLI HOBbIE NMOAXOALI, KOTOPbIE, BO3MOXHO, BYAYT OTpaxeHbl B HOPMATUBHLIX IOKyMeHTax. Takue noa-
X0Z4bl MOTYT OKa3aTbCs MOMe3HbIMM MPU UCTIBITAHWSX CUCTEM, KOTOPLIE He FEHEPUPYIOT NOBTOPSIOLLUXCS LIMKIOB CKAHUPOBaHUS.

F.2 CoBpemMeHHbIt nogxon,

Moaxop, MONOXEHHbI B OCHOBY CYLLECTBYIOLUX CTaHLapTOB, KacatloLMXca MeTo0B U3MEpPEHU, npeanonaraer,
YTO YNETPa3BYKOBOE MOfe reHepUpYT ¢ NOMOLLLIO OAMHOMHOrO KpUcTanna HeusmeHHoi reometpun. OTnpaBHas Todka
TaKoro MoAXoAa COCTOUT B TOM, YTO U3Ny4atoT yNsTpasByKoBbie UMMNYMLCLI OLHOMO W TOTO e TUNa, Xapakrepusylowmecs
aKyCTWYeCKOW YacTOTON, ANUTENBHOCTLIO U NapaMeTpamu ero PoKycUpoBkU. AMMynsCEl UanyvaroTea UNu No 0AHOMY U
TOMY e HanpaBreHuo — OCK NyYKa (4118 HecKaHupyoLnx pexumos A, M unn D), unu no psay oTaenbHbIX OfHO3HAYHO
onpegenseMslX HanpasneHud (Ansa ckaHupyrowmux pexumo B unun CF). Kaxabll U3 3TUX PeXMMOB NPEACTaBNAOT Kak
oTAeNnbHbIN («GUCKPETHBIN®) pexxuM paboTsl Npubopa; nNpuydem ANS CKaHWPYHOWWUX PEXMMOB NpeanonaraeTcs, YTo no-
BTOpPSIOLLMECs NOCNeAoBaTENbHOCTY UMMNYLCOB 06pasyoT «kafp CKaHWPOBaHUSA» U KaXa bl N3 STUX «KaJpOB» COAEPKUT
OfHO U1 TO e YUCIO UMMYNbLCOB.

[na nNpocTbIX AUCKPETHBIX PEXUMOB TaKoh NoAXod BrofiHe npuemnem. MamMepeHua B HECKaHUPYHOLWMX pexumax
MOryT GbITb BbINOMHEHL! NPU NepemMeLLeHnn ruapoddoHa BAONE OCU NYUKa W YCTaHOBKE ero B TOYKY hoKyca Ha SToi ocu.
OcHoBHEle NapameTpbl yrbTpa3ByKkoBOro Nons, onpefeneHHsle ctaHgaptamu IEC, nepevuncnersl B Tabnuue F.1.

Tabnuya F.1— OcHoBHble NapaMeTpbl YNTPasByKoBOro noms

Pe [MnKoBOE aKycTU4ecKoe AaBrieHne cxaTus

Py [MMKoBOE aKyCcTUYECKOE AaBneHne paspexeHus

fawi YacToTa akycTu4ecKkoro Bo3geicTauns

ty AnutensHOCTb UMNynbca

ppsi WHTerpan ksagpaToB AaBreHns B UMNynbce

Isppa MpocTpaHCTBEHHbIN MUK YCpeAHEHHON 3a UMMNYNbC MHTEHCUBHOCTM

ISpta MpocTpaHCTBEHHbLIN MUK YCpeaHEHHOR NO BpeMEHN UHTEHCUBHOCTH

Wg LLupuHa nyyka Ha ypoBHe MUHyc 6 b

lsata YcpenHeHHan no NPOCTPaHCTBY U BPEMEHU UHTEHCUBHOCTb

P [MonHas yneTpasByKoBast MOLLHOCTb

Zppsi PaccTosiHWe OT BHeLUHel anepTypbl Nnpeobpa3oBaTens A0 TOYKW, COOTBETCTBYIOLWEN MakcMmarnsHOMyY
3Ha4YeHUIO MHTErpana KBagpaTtoB AaBreHUs B UMNynbce
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OkonyaHue mabnuupl F.1

Zopta PaccTosiHWe OT BHeluHel anepTypbl NpeoSpa3oBaTens 0 TOUKM, COOTBETCTBYHOLEH NPOCTPAHCTBEH-
HOMY NMUKY YCPEAHEHHOI BO BPEMEHU UHTEHCUBHOCTH

prr UacToTa NoBTOPEHUSt UMMYNLCOB

s YacToTa NoBTOPEHUS CKaHNPOBaHUS

[N AUCKPETHLIX PEXUMOB CKaHUPOBAHUS, B KOTOPLIX «KaAp CKaHUPOBAHUS» COCTOUT U3 N OTAENbHLIX TMHUIA CKaHK-
poBaHUsl, M3MePEeHUsI MO KaXA0iA U3 3TUX NUHUIA CKaHUPOBAHUSA MOXHO YNPOCTUTL M XapaKTepu3oBaTb UX TEM Xe CaMbIM Cro-
CO6OM, YTO U AN1S1 HECKAHUPYIOLLIETO MyYKa, 3@ UCKMIOYEHUEM TOTO, YTO CNEAYET YYECTb HEKOTOPLIE OTKITOHEHUS B 3HAUYEHMSX
Ispta: CBA3aHHBIE C NEPEKPLITUEM NUHUI CKAHUPOBAHWSI, U MOMHOM MOLLHOCTH, BKIloHaloLLelh B CeBsi BKITaA BCEX NMHMIA cka-
HUpoBaHus. [JoNONHUTENbHBLIE COXHOCTU BO3HUKAIOT TakKe U3-3a TOTO, YTO NEPEKPLITUE NIMHWIA CKaHUPOBaHWSI pasfiuyHO Ha
Pa3NMYHLIX PACCTOSHUSAX OT NPeoBpa3oBaTens, a MoMoKEHMs TOHEK, COOTBETCTBYIOLMX MaKCUMyMaM /gy, U ppsi Ha OCH NyyKa
B obLLeM criy4ae He coBrnagaroT Apyr ¢ ApyroM. MNpeanonaraeTcs Takke, YTO NPU YCNOXHEHUM PEXMMOB BO3OYXeHUsA ocTa-
€TCs1 BO3MOXHOCTb BbIfJ€MUTb KOHKPETHBIE AUCKPETHBIE PEXUMBI C PErynAapHEIMIA NEpUoaaMn NOBTOPEHNSI CKAHMPOBaHMUSI.

F.3 O Heo6xoQUMOCTU BHECEHUA U3MEHEHU I

PaccMoTpeHHbIit Bhillie NOAX0A BO3MOXEH NULLL B TOM Clyqae, Koraa YUCcno NMHWUIA CKaHUPOBaHUS B «Kagpe cKaHu-
pOBaHUs» OCTAETCS HEU3MEHHLIM NOCNE COOTBETCTBYHOLLUX YCTAHOBOK OpraHoB ynpasneHusa npuéopa. Bo MHormx cospe-
MeHHbIX CKaHepax Y1CIO MUHWIA CKaHUPOBaHUA HENPEPLIBHO MEHSIETCS], B pe3ynbTaTe Yero CUHXpOHU3auus usMepuTernb-
HOro npoLjecca ¢ Bo3byX/aeHUueM onpefeneHHoro Tpebyemoro MMnynbca CTaHOBUTCA HEBOSMOXHOW. 3TO O3HAYaET, YTo
n3aMepeHue TpebyeMbix NapameTpoB MOXET GbiTb NPOBEAEHO TONLKO (PMPMOA-U3rOTOBUTENEM, UMEIOLLEN cCneynanbHoe
obopynoBaHue, NnpefiHasHa4YeHHoe ANA STUX Lieneil. Bonee Toro, 3T M3MepeHUs Ype3BbIYaRHO TPYAOEMKU U BOSMOXHOCTb
UX NpoBeJjeHUs AN KOHTPOMS OCHOBHBIX XapakTEPUCTUK CUCTEM BU3yarinsaLmu, a Tarke Ge3onacHoCTH UX akycTU4eCcKoro
BbIXOfJa OCTaETCs NOA BONPOCOM.

F.4 Npeanaraembie u3aMeHeHUA

F.4.1 HoBbii noaxon

Mpeanaraemblii 3neck HOBLIA NOAXOA He TpebyeT CUHXPOHU3ALMMN C «KaApOM ckaHUpoBaHusi». 1o KpaitHelt mepe
TakoW NoAXoA NpeaycMaTpuBaeT BKNIOYEHNE NapaMeTpoB, onpefensalowmx anuTeneHoe besonacHoe (Ans nayneHTa) ynb-
Tpa3ByKoBoe uccrnefosaHue. B HacTosLlee BpeMa Nof, STUMU NapaMeTpamu NogpasyMeBatoT hakTopbl, KOTopble MoryT
Bbl3BaTb HarpeB TKaHEW W KaBuTauuio (MK MHoe Bo3feiicTBMe My3blpbkoB). Heobxogumo npeaycMoTpeTb BO3MOXHOCTb
U3MepeHnsa aTUX NapaMeTpoB A1 KaKoro-To Mnons, He uMes cneyuarnbHbIX CBEAeHUIA 0 CkaHepe (HECMOTPSA Ha TO YTO Ta-
Kne cBeaeHus yckopunu Bbl npoBeaeHWe naMepeHmii). Tem He MeHee ByieT BO3MOXHO UCNONb30BaTb U CyLLeCcTBYOLLME
MeToA bl USMEPEHUIA, N annaparypy, a Talkke BLIYUCIATL NapaMeTphl NOMSA U3 COOTBETCTBYIOLWEH KOMGUHaUMN napaMeTpoB
OTAENbHbLIX UMMYNBLCOB. TaKoi Nogxod BaxeH NOTOMY, YTO MO3BONAET (PUPMaM-U3roTOBUTENSM U APYFMM U3MEPUTENBHBIM
nabopaTopusiM UCMONb30BATL YXe CYLLECTBYHOLLYIO METporiornieckyto 6asy.

Mo Mepe BO3MOXHOCTU TpebyeMble akycTUdeckne napametpbl ByayT 6asnpoBaTeCca Ha YacTW CyLLECTBYIOLMX Na-
paMeTpoB, onpeaeneHHbIX IEC, HO HECKOMbKO MOAUMULMPOBAHHBIX C YH4E€TOM U3MEHEHWA B NoAXoAe, 3akntodatolemcs
B TOM, YTO Mofie He paccMaTpuBaeTcs ganee CoCTOALMM U3 NMOBTOPSIOWMXCSA MNOCKINOK ANCKPETHBIX UMMYMLCOB C NErko
onpeaenseMoin LeHTpanbHOW YacTOTON KaxablN.

F.4.2 HoBble napameTpbl

[na cucteMm, nany4YeHne KoTopbIX He COOTBETCTBYET Y3KOMOMOCHOMY MPUONMXeHuo, Heo6XoAMMO 3anncaTb BOMHO-
BYHO hopMYy, @ TalkKe MPUBECTW MONPaBKKU HA OrpaHWYeHe Noockl YacToT UMM KOHEYHbIe pa3Mephbl aKTUBHOMO areMeHTa
ruapodpoHa, Kak 3To TpebyeTca nnu pekoMeHAyeTcss B OCHOBHOM TEKCTE HacTosLero cTaHgapTa. TeM He MeHee 6onb-
LUMHCTBO HOBLIX MapameTpoB BbIGpaHo Takum o6pa3omM, YTobbl UX MOXKHO BbINIo ONpeAenUTL ANSi CUCTEM, COOTBETCTBY!O-
LLIUX Y3KOMOMOCHOMY NPUBMNMKEHMIO, C MOMOLLbIO NPUBOPOB, N3MEPSIOLLUX TOSbKO MUKOBLIE UK 3pPeKTUBHBIE 3HAYEHNS
3MEeKTPUYECKOro HampsiXeHus, 3a UCKIIOYEHNeM YacToTbl aKyCTUYECKOro BO34eidCTBUS, ANA onpeAeneHns KoTopoi He-
obxofMMo NPoBeCTH creKTpanbHbi aHanus. B Tabnuue F.2 npeacTaBneHsl NapameTpbl, KOTOpble criefyeT UCronb3oBaTh
UMN UCKITIOMUTB.

Tabnuya F2—TapameTpsl, KOTOpkIe CrieAyeT UCMOMB30BATE UMK UCKITHOYUTL

Pe Kak B Ae/CTBYIOLLEM OMNpPEAeneHuu.
[ns ofMHOYHOMO pexuma ¢ PUKCUPOBEHHBIM MYYKOM YUCIIOBOW pesynsTaT GyAeT WAEHTUYHBIM cylie-
CTBYHOLLEMY OnpeferneHunto

Py Kak B geicTBYIOLLEM ONpeaeneHuu.
[nsa ofVHOYHOrO pexmma ¢ (hUKCUPOBaHHBIM MYYKOM YMCIIOBOW pedynsraT ByaeT UAEHTUYHBIM CyLue-
CTBYIOLLEMY OMpeaeNneHnto
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OxoHyvaHue mabnuupl F2

fawf BbIMUCIISIOT MO CNEKTPY UBMEPEHHLIX AaBNEHUI B TedeHUe He MeHee 1 ¢ unu u3 aHanusa dypbe UMNynb-
ca, cogepxallero NMK-oTpulatenbHoe AaBneHune (feTanbHoe pacCMOTPEHNE CM. HUXE).
[N 04MHOYHOTO peXxnMa ¢ (PUKCUPOBAHHBIM NyYKOM YUCTIEHHbIN pesynbTaT ByaeT UAEHTUYHBIM Cylue-
CTBYIOLLIEMY ONpeAeneHunto

ty He TpebyeTcs.
CywecTsyloLee onpegenieHne AnNUTeNbHOCT MMNYNbCca NPUBOAMT K 3HAYNTENbHLIM NOTPELUHOCTAM, 3a-
BUCALMM OT YaCTOTHOI XapaKTepUCTUKN U3MepUTENbHON cucTeMbl. bonee Toro, ofHO 3HaYeHue aAnu-
TEeNbLHOCTU UMIyNbCa MPUEMITEMO ULLL B CyYae WAEHTUYHBIX aKyCTUYECKUX UMNYNbCoB

ppsi He TpebyeTcs.
WHTerpan MHTEHCUBHOCTHU B UMNYNbLCE UCNOML3YIOT B HacTosILLiee BpeMA ANA onpefeneHust ocu pac-
NPOCTpaHeHUs Nyyka U MeCTOMonoXeHNs okyca Npu OAUHAKOBBLIX UMMYSbCax, a Takke ANs pacyeTa
NPOCTPaHCTBEHHOrOo NUKa YCpeAHEHHON NO MMNYNbCY UHTEHCMBHOCTHU

lsppa He TpeGyeTcs.
MpocTpaHCTBEHHbIW MUK YCPEeAHEHHOW NO UMNYNbLCY WHTEHCUBHOCTM XapakTepusyercs 60nbLUoi
NOrpeLHOCTbIO, CBA3AHHON C HETOYHBIM OnpeAeneHnem ANUTENbHOCTU UMMyrbca. MOCKONbKY COMHU-
TENbHO, YTO 3TOT NapameTp UMEET NPSMOe OTHOLIEeHNe K 6€30NacHOCTH, OH MOXET ObiTb onyLleH. Mpu
Heo6X0AUMOCTH OrpaHUYUTESNBHBIE HOPMBI Ha STOT NAPaMETP MOXHO 3aMEHUTb HOPMaMmn Ha MeXaHu4e-
CKUIn Hgekc M/ vnun Ha p,

Ispta Kak B feiicTBylowem onpeaeneHunu.
AnA ofMHOYHOrO pexmMa ¢ PUKCMPOBaHHLIM MYyYKOM YMCNOBON pesynstaT ByaeT UASHTUYHBLIM CyLle-
CTBYIOLLEMY OMpeAeneHnto

Wg OnpegenstoT Nno pacnpegeneHuio Ispb U p,, a He ppsi.
[nameTp KOHKPETHOrO yNbTPa3ByKOBOIO Myyka MOXET OblTb MHTEPECEH C TOYKN 3peHNUs PYHKLMOHanNb-
HbIX XapakTepucTuk npubopa, a He ero 6esonacHocTu. OfHako B obLleM cny4vae AuameTp, onpeaeneH-
HbIA MO pacnpegeneHuno /spta U p,, MOXET UMETb OTHOLLIEHUE K Ge30nacHOCTH.
3HaveHUs Nnowaan nyyka, ucnorbyemble B onpefeneHnn Ig,,., MoryT 6biTh Nony4eHbl Takum xe o6-
pasom.
Ona ofWHOYHOro pexXuma ¢ PUKCUPOBaHHBIM MYYKOM YUCMIOBOW pe3ynsrar 6yAeT WAEeHTUYHLIM Cylie-
CTBYIOLLEMY OMNpEAENEHUI0

lsata Kak B feliicTBylOLLEM OnpeaerneHuu.
Onsa oAMHOYHOro pexxuma ¢ PUKCMPOBAHHBIM NYYKOM YWCNOBOW pesynsTaT GyAeT MASHTUYHBLIM Cylle-
CTBYIOLLIEMY OMNpeAEneHunto

P Kak B gelicTBytoLLieM onpeaeneHuu.
Onsa oAMHOYHOro pexxuma ¢ PUKCMPOBaHHBIM MY4KOM YACIIOBOW pesynbrat GyAeT MASHTUYHBLIM Cylle-
CTBYIOLLIEMY ONpeAENeHnto

Zopsi Kak B feiicTBytoLLiEeM onpeaeneHuu.
Ina oAUHOYHOrO pexuma ¢ MUKCUPOBaHHBIM MYYKOM YUCMOBOW pe3ynsrar 6yAeT WAEHTUYHLIM Cylie-
CTBYIOLLIEMY OMNpeAeneHunto

Zopta Kak B geicTBytoLem onpeaeneHuu.
[na oAUHOYHOrO pexuma ¢ MUKCUPOBaHHBIM MYYKOM YUCMIOBOW pe3ynsrar 6yAeT WAEHTUYHLIM Cylle-
CTBYIOLLEMY OMNpeAEeneHnto

prr He Tpebyetca

s He Tpebyetca

F.5 HoBble meToabl U3MepeHUi

F.5.1 O6wwme nonoxeHust
M3mepeHuA BbINOMHAIOT C UCMONb30BaHUEM COOTBETCTBYIOLWEro rugapodoHa ¢ npeaycunurenemM. Usmepenua B

KaXoi KOHKPETHOM Touke criefyeT NPOBOAUTL HACTONLKO AOMN0, CKOMNbKO 3TO TpebyeTca AN Toro, UToGbl 3aXBaTUTL BCHO
3Ha4YMMYI0 YacTb aKyCTUYECKOrO cUrHana, Ho, kKak npaBuno, He 6onee 1 c.

B HacToslLLiee BpeMsi Bce Bonblliee NPUMEHEHUEe HaxoAAT COBPeMeHHble ocumrnorpadbl U LUdpoBble yCTpoiicTaa

namsTK, KoTopble obecrneymBaloT Ype3BbldaiHo ANUTENbHBLIA NPUEM U COXpaHeHWe MHgopMaLmMK ANa ee NOCNeayoLero
aHanusa. Ucnornb3oBaHne Takux yCTPOMUCTB NEpCreKTUBHO ANA ONpeAeneHns Bcex HeobxoAnWMbIX nMapamMeTpoB aKyCcTh-
yeckoro nons. MockomnbKy yxe He npeanonaraeTcs NOBTOPAEMOCTb aKyCTUYECKUX CUrHanoB, HEBO3MOXHA WX BbIOOPKa,
3KBMBaneHTHass maclTaby BpeMeHu, criefjoBaTenbHO, ANS TOMHOMO NpeAcTaBneHus curHana ruapodoHa HeoBxogMmo
MCMonNbL30BaTb OAHOKpaTHLIA LiMdpoBoil 0TOOP curHana no BCei WMpUHE Nonochbl.
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F.5.2 lna namepeHUit NUKOBbIX 3HaYEHUI JaBnNeHus

Ons nowcka NUKOBLIX NONOXUTENbBHBLIX M OTPULATENbHBLIX 3HAYEHWUA AaBNEHUA MOXHO NPUHSTL U COXPaHUTL Bonb-
LLOE YMCNO WMMYNbCOB, OTAENBHO BLIAENMWB T€ W3 HUX, KOTOPbIE UMEIOT MpefenbHble 3HadeHus napameTpoB. B uLensx
YNPOLLEHUSA AOMYCKAETCA UCMONb30BaTE PEXWUM BblAeneHns «ornbatoLleii» Unm cxemy NUKOBOro JeTekTopa.

F.5.3 ins onpeneneHus ycpeaHeHHOW NO BpeMeHU UHTEHCUBHOCTH

Haunbonee obLMM MeTOAOM SIBNSIETCH OUMGPOBKA KaXLOro aKyCTUHECKOro UMMySbca W BEIMUCIIEHWE MO STUM AaH-
HbIM yCpeAHEeHHOW No BpeMeHN UHTEHCUBHOCTMY.

Mpyu HanMuum curHana 3anycka, COOTBETCTBYIOLLEro MOMEHTY Bo3byxaeHusi npeobpasoBaTens, npoLecc usmepe-
HuWit 66N Gkl NpoLye. Mpu ero oTCyTCTBUM COOP JaHHbIX MOXET ObITb OCYLLECTBIIEH MyTeM HenpepbIBHON BbIGOPKU Mpu-
HMMaeMoro curHana. B sToM crnydae MoxeT noTpeboBaTbes npeaBapuTenbHas obpaboTka curHana ruapodpoHa, 4Tobbl
YMEHBLUUTL 3MeKTpUYeckue LLyMbl U YCTPaHWUTL CUrHar bl HEaKyCTUYECKOro NPOUCXOXAEHNS.

MpumedaHue — Bo MHOTUX Cry4asx AMs U3MEPEHUS /gy, O4eHb BbICOKas YacToTa BbIGOPKU MOXET U He no-
TpeBoBaTkCs, Tak kak aHeprusi N-rapMOHUYECKOii COCTaBmstoLLel, CBA3aHHO ¢ HEMNMHeRHOCTbLIo pacnpocTpaHeHus, GyaeT

PaBHO MNKN MeHbLLe, YeM (1/N2) 3Hepri cocTaBnAoLLEl Ha OCHOBHOI YacToTe.

B npuHuune /i, MOXeT 6bITb U3MepeHa 1 Gonee NPoCTbIM CNocoBOM: ¢ MOMOLLBI0 BOMETMETpa 3 PeKTUBHBIX 3Ha-
YEeHWA (M3MepUTEnsa MOLLHOCTY B pagnovacToTHOM fuanasoHe) ¢ COOTBETCTBYIOLMM AaTYMKOM. Ha rnpakTuke anekTpu-
YECKWiA LLYM W MHEPLIMOHHOCTE AaTynKa MOryT 3aTPYAHUTb M3MEPEHUS HU3KUX 3Ha4YeHni /i, OfHako Ana 6onbLINHCTBa
nonei KNNHUYECKOro HasHa4eHWs, B KOTOPBIX /gpr NpuGnmxaeTcs K NpeAenbHbIM 3Ha4YeHUAM [yCTaHOBNEHHLIM HOpMaTK-
BaMu CLLA FDA510(k)], 3TOT MeETOA MOXET BbITb MPUMEHEH KaK ANSA onpefeneHns MeCTOMNOMOXKEHUs TOYEK C NUKOBBIMU
3Ha4YeHnamMu /spta’ Tak U 4ns usMepeHus /spta ¥ LUMPUHBI NYYKa Ha ypoBHe MUHyc 6 Ab.

F.5.4 [1na uamepeHuUs 4actotbl

C TOMYKM 3peHWs cTaHfapToB Mo Ge30MmacHOCTU pasnuyatoT ABE MPUYMHEI, NoYemMy HeobxogMMOo 3HaTb akycTude-
CKyto YacToTy. MNepBas cBsA3aHa ¢ BOSHUKHOBEHWEM KaBUTaLMK, MOLLHOCTL KOTOPOW onpefeneHa LieHTpansHoi YacToToi
UMnynbca ¢ HanGosnbLIUM 3Ha4YeHWEM MOAYMS OTPULATENBHOIO aKyCTUYECKOro AaBneHns. BTopasi cBssaHa ¢ Harpesom,
3HaueHWe KOTOporo NpUBNMKEHHO ONpeaeneHo MeAUaHHoOk YacTOTOW CnekTpa akyCTUHecKoro AaBreHus. B AucKkpeTHoM
pexume paboTbl annapaTypbl 3TM ABE YacToTbl, Kak npaBuno, coBnagatoT. OfgHako B KOMGUMHUPOBAHHBIX PEXUMaX OHU
MOTYT CYLLECTBEHHO OTNKUYaTLCs. Hanpumep, npu paboTe B pexume B+CF «kafp CKaHUPOBaHUSA», Kak Npasuo, COCTOUT
13 HeBOoMbLLOrO HKCa KOPOTKUX MMMYIECOB C BLICOKON aMMnNUTYAON (4Ns pacluMpeHUs cepoii LWkarnkl) u 6onblioro Yncna
ONVHHBIX AONNEPOBCKUX MMNYNBCOB C HW3KOW aMNnuTYL 0. LieHTpanbHas YacToTa MMNYNbCOB KaXKA0ro TUna MOXeT ne-
XaTb B NpeAenax 4acToTHOM nonockl NpeobpasoBaTens.

MoaToMy NpeanaratoT 4Ba OTAENLHEIX YAaCTOTHBIX NapameTpa:

- «MEXaHMYEeCKYo» aKyCTUUECKYIO YaCTOTy, ONpeaernsiemylo B ToUKe, e oTpuLaTenbHoe akycTU4eckoe faBre-
H1e 4oCTUraeT MakCMMarbHOrO 3Ha4eHUs. STy HacToTy 0603HaUaKT Kak YacToTy Mo NUKY UMNynbea f;

- «TENnnoBylO» aKyCTUUYECKYIO YacTOTy, OnpeaesiseMyto B TOUKe, rie MakCUMasibHOro 3Ha4eHWs JOoCTUraer yc-
penHeHHasi NO BPEMEHU UHTEHCUBHOCTb. OTYy 4acToTy 0603Ha4aloT Kak YCpPeAHEHHYIO NO BPEMEHW aKyCTUUYECKYIO
vacrorty f;.

MpuMevyaHusa

1 AnA npaBWUNbHOIO onpefeneHns cnekTpa YCPeAHEHHOro Mo BpEMEHW akyCTUYeCKOro AaBneHuns, 0CO6eHHO B TeX
crnyYasix, Koraa B CNeKTpe uMetoTes ABa unu 6onee aaneko oTCTOALMX APYr OT Apyra NUKa O4WHAKOBOW aMNAUTYAbLl, MO-
XeT noTpeboBaTbCA BBECTU NOMNpaBKy B YaCTOTHYIO 3aBUCUMOCTb YYBCTBUTENBLHOCTU rMAPOdOHa 1 yeunutens.

2 Moapo6HYIo NpoLeaypy NonyYeHNa CNeKTpa akyCTUYECKO MOLLIHOCTH B HacTosLWee BpeMs paspabaTeiBaloT.

F.5.5 Ins namepeHus MoOLHOCTH
MoLyHOCTL creayeT u3amMepsTb METOAaMU paguoOMETpa UK MITOCKOTO CKaHUPOBaHUS.

F.6 O6cyxpeHue

F.6.1 BsaumocBA3b ¢ cywecTByOwWMMN cTaHaapTtamu IEC

F.6.1.1 CtaHpapt IEC 61157

N3mMeHeHWss ByayT COCTOSTb B TOM, 4TO N3MEPEHUsI Criefy€eT NPOBOAUTL HE B TOYKE, COOTBETCTBYIOLWEN Makcumarb-
HOMY 3Ha4YeHMWIo UHTErpana KBagparoB AaBNEeHUA B UMNYNbCE, a B TOYKE MaKCUMAIIbHOTO 3Ha4YeHNA MOAYNS aKycTYe-
CKOro JaBNeHus paspexeHnsn p, 1 B TOHKe, COOTBETCTBYIOLL|EH MakCMMyMy NPOCTPaHCTBEHHOrO NUKa yCpeaHeHHOI no
BPEMEHN NHTEHCUBHOCTY /..

MepeveHb AeknapupyeMbix NapameTpoB AN CUCTEM C HU3KMM YPOBHEM YNBTPa3BYKOBOro U3nyy4eHns 6yaeT coxpa-
HEH 3a MCKITIo4eHNeM TOro, HYTo onpeAeneHue NIOWaaN BbIXoAa Ny'Ka Gy/leT OCHOBAHO He Ha ppsi, @ Ha /.. OTo MoXeT
NPUBECTN K U3MEHEHNIO 3HaueHUs! [, AN CUCTEM aBTOMATUYECKOro CKaHUPOBAHUSA, HO HE ANA HECKAHUPYIOLNX CUCTEM,
KoTopble, Kak NpaBuno, XapaKTepu3yoTca HU3KUM YPOBHEM YNETPa3ByKOBOIO U3NYYEHUS.

F.6.1.2 Ctangaptel IEC 62359 n IEC 60601-2-37 ([70], cMm. gononHeHune K 6ubnuorpadcun)

B npuHUune sTV cTaHaapThl 3HAYUTENLHO He U3MeHsATCsl. OCHOBHbIE OTNUYMA ByAyT 3akno4aTbC B METOAWKE pac-
YyeTa TexX TennoBbIX UHAEKcoB Tl, koTopble CBA3aHLI C UBMEHEHWEM UHTEHCMBHOCTU C paccTOsHUEM OT npeobpasosarensi.
B peiictaytowiem ctaHgapTe Tl Ans kaxgoro TUNa UMMYNbLCOB MOACYMTLIBAIOT HE3AaBUCUMO U KOMBUHUPYIOT He BNOSIHE
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YAOBINETBOPUTENBHBIM 06pa3oM, YTOGLI NONYYUTL 3HAYEHUA ANA KaXAoro peXxuma ckaHuposaHus. Mpu HOBOM noaxoae
N3MepSIoT (UNK BLIYUCTISIIOT) YCPeAHEHHYIO NO BpeMeHN MHTEHCUBHOCTD NS peXUMa CKaHUPOBaHWUA B LIENOM U C yJe-
TOM ee WU3MEeHEHUS C paccTosiHUEM OT npeobpasoBarensa oNpeaenatoT 3HavyeHne Tl 3To naMeHeHune GyaeT cBA3aHO U C
3aBMCUMOCTbIO 9h(PEKTUBHOIO iMaMeTpa Ny4ka oT paccTosHUS. Hebonblune nsmeHeHns ByayT BO3MOXHBI U NS 4acToThl
aKyCTUYECKOro BO3AENCTBUSA, KOTOpas BNUAET Ha 3aTyxaHne curHana u NpUBeAET K BHECEHWUIO NCTOYHNMKOM NonpaBok npu
pacqete Tl B MArKUX TKaHsX. [ns HECKaHUPYIOWWX PEXUMOB pesyrnbraThl pacyeta Tl 6yayT uageHTUYHBIMU NONyYaeMbIM
no AeicTBYIOWMNM cTaHAapTam.

Mpu pacyeTax MexaHnyeckoro uHaekca Ml cnefyeT yuuThIBaTh, YTO UCMONb3yeMble NPU pacdeTax 3Ha4eHUs YacTo-
Tbl B HEKOTOPbIX Crlydasix MOryT pasnuyarbces.

F.6.2 NpeumyliecTBa npeanaraemoro noaxoaa

OcHOBHblE NpenMyLLecTBa 3aKmioHaloTeca B cnefytoLem:

- CYLECTBEHHO COKpaLlaeTcs Yncrno TpebyeMbix 3MEpeHUit U AeknapupyeMbix NapameTpoB, Tak Kak npu HOBOM
noaxoae Heo6xoAMMO BLINONHUTL TOMbLKO Ba Habopa U3MepeHWit ANA KaxXA0ro AaTunmKa BMeCTO ABYyX HabopoB usMepe-
HWiA ANA KaXA0ro pexumMa, B KOTOPbIX paboTaeT KaxAblii AaTuuK;

- onpefeneHnUs HOBbIX NapaMeTpoB MOryT BbiTb NPUMEHUMB! U ANS Boree CrOXHBLIX W3IyYeHUd, KOTopble MOryT
6bITb peanu3osaHbl B 6yAyLeM ¢ pa3BUTUEM HOBbIX TEXHONOMWIA BU3yanu3auumu,

- W3MEpEHUs laxe CIOXHBIX PEXMMOB paboTbl MOTYT GbiTb BBINOMHEHBI HA OTHOCUTENBHO NPOCTOM U3MepUTENb-
Hom obopyaoBaHuMu.

MoryT 6bITb UCNOMb30BaHbI U CYLLECTBYIOLLME METOALI M3MEPEHUIA, KOTOopble AadyT HENPOTUBOPE4UBLIE pe3yrbra-
Thl. NS NpoCThIX HECKaHUPYIOLUX CUCTEM (@ BO3MOXHO, U AN MHOTUX APYrvX) 3HaYeHUs aKyCTUYECKUX NapaMeTpoB He
OyAyT OTNUYaThCs OT 3HAYEHUI, NONYHEHHBIX CYLLECTBYIOLLMMU METOAAMM.

F.6.3 HepocTaTtku

HepocTaTkamu TEXHMYECKOTO XapaKkrepa MOXHO CYUTaTh:

- BBE/ieH1e BTOPOro YUCNOBOro 3HA4YEHNS YacToThl;

- BO3MOXHYH0 YYBCTBUTENbHOCTb METOAA K SNEKTPUYECKOMY LLYMY;

- BEpOATHYI0 NOTPEBHOCTL B HEBONBLUNX N3MEHEHNX B CYLLECTBYIOLLEM U3MepUTENbHOM 06opyaoBaHK U METOA -
KaX BbINOMIHEHUS U3MEPEHUNA;

- BEPOATHOCTb CYLLECTBEHHOrO yBENUYEeHUA NamaTh ANa faonrospemeHHoln (6onee 1 ¢) sanucu nocnefosaTtenb-
HOCTEl UMMYNbLCOB.
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Mpunoxenue G
(cnpaBouHoe)

Cpena pacnpocTpaHeHUs U ee AerasuposaHue

MpusHaHo, YTO aKyCcTUYECKas KaBUTaLmMs CYLLECTBEHHO BIUAET Ha pesynsTaThl U3MepeHnid. Kasutauus — 370 pocT,
konebaHns 1 cxronbiBaHWe MPUCYTCTBYIOLWMX B Cpefe MUKPOMy3bipbKOB rasa uMnv napa. B npouecce namepeHuii stu
My3bIpbK1 paccenBaloT YNLTPasBykK, reHepupyeMelil UCnbITyeMbIM NpeobpasoBaTeneM, YTo NPUBOAUT K HECTabUNbHOCTH
pe3ynsTaToB M3MEPEHUA U 3aHWKEHWUIO 3HaYeHNI U3MepAEMOit BEMUYMHBL. MO03TOMY HeOBXOAUMO 3HATb MOMEHT BO3HUK-
HOBEHMWSA KaBUTaLMK BO BpeMs U3MEpEHUiA, a Takke co3faBaTb YCNoBUA, NpU KOTOpbIX aPeKThl kaBuTaLmn GyayT MUHN-
MW3NPOBaHbI.

MeToa nsmepeHunsn, NO3BONALWMIA onpefennTL Havano KasuTauum, nanoxeH B [63), [64]. B 4acTHOCTU, BO3HUKHO-
BEHUe WHEPLMOHHOW kaBuTauun oBblMHO CONPOBOXAAETCSA MOSBMNEHUEM rapMOHWK OCHOBHOW 4acToTbl paboTbl Npeob-
pasoBaTtens, o6HapyXuBaeMbIM NO CNEKTPY aKyCTUYECKOro CUrHana, UsMepeHHoOro, Hanpumep, 30HA0BbIM TMAPOGOHOM
[63], [64].

MeToabl Aera3auuun Boabl uccnegoBaHel B [65] n nepeuncnensl B [71] (cM. gononHeHue k Gubnuorpacum).
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Mpunoxexnue H
(cnpaBouHoe)

YnLTpasByKoBble MO KOHKPETHOrO Ha3HaYeHUs

H.1 OAnarHocTtuyeckue nons

H.1.1 Mone3Hble COOTHOLLEHUA MEXKAY aKyCTUYECKUMU NapamMeTpamm

CylLiecTByeT HECKOMbKO COOTHOLUEHU A MEXAY PasNUYHBIMW aKyCTUMECKUMU NMapaMeTpamm, KoTopble MOryT GbiTb
V“cnonb3oBaHb! A4S NPOBEPKU MPaBUNBHOCTU U3MEPEHMNIA aKyCTUHECKOro Bbixoga. HekoTopble U3 HUX NpUBEAeHbl HUXe.

MpoCTpaHCTBEHHbIA MUK YCPEAHEHHO! NO UMNYNbCY MHTEHCUBHOCTH /g, CBSI3aH C NPOCTPAHCTBEHHBIM NU-
KOM ycpeAHeHHOi BO BpeMeHM MHTEHCUBHOCTH /gy, YEPEs BbIpaXeHue:

/

sppa = /spta/td prr. (H.1)

Ans onpeeneHus NonHoW ynsrpasBykoBoW MOLWHOCTU MOryT 6biTb MCNONb30BaHbl METOALI, U3NOXEHHbIe B 7.2.7
unu [71] (cMm. gonorHeHne kK 6ubnuorpadum). Ecnu nonHas MoWHOCTb P n3BecTHa, To MoXeT bbiTb onpeaeneHa ycpea-
HeHHas No NPOCTPaHCTBY U BO BPEMEHU MHTEHCUBHOCTb, kKoTopas ByaeT oLieHKoi caepxy. Ecnun Py ., NpeacTasnsaet
co6oii NOMHY0 MOLLHOCTb, U3My4aemMyto CUCTEMOI aBTOMaTUHECKOrO CKaHUPOBaHUSA MO OAHOW U3 MMHUIA CKaHUPOBaHUS,
Torga MoryT ObiTb YCTaHOBMEHbI CIEAYIOLLME COOTHOLLEHUS:

P = obLyee 4nNCno NUHNA CKaHMPOBaHUA - Py, . (H.2)
Ansa cuctem py4HOro ckaHupoBaHUs:
PIA, > ycpeaHeHHas No NPOCTPaHCTBY U BPEMEHN MHTEHCUBHOCTb.
[ns cucteM aBTOMaTUHECKOTO CKaHUPOBAHUS:

P/(nnowapb ckaHMpoBaHus) > ycpeAHeHHasi NO NPOCTPAHCTBY U BPEMEHU MHTEHCUBHOCTb,
LUMPWHA CKaHNPOBaHUS > S - 0bLuee YNCNO NIMHUIA CKaHMPOBaHMS,

rae s — pasgeneHue NuHUii ckaHpoBaHus (cMm. 3.72).

3aecb npegnonaraeTcs, YTO AIMHUKU CKaHMPOBAHUA PACTONOXeHbl Ha PaBHOM PaCCTOSAHUN ApYr OT Apyra, HO 3TO
He obsa3aTensHo. [ina HekoTopbIX TUNOB NpeobpasoBaTeneid, TakUX Kak IMHENHbIE PELUETKM, LWWMPUHA CKaHMPOBaHWUSA onpe-
fleneHa no NPAMoi NUHUK, NaparnnenbHoii NOBEPXHOCTU NIMHEAHOW PeLUeTKN, U HE 3aBUCUT OT PacCTOSIHAA OT MOBEpX-
HOCTW, T. €. UMeeTCs NPSAMOIMHERHaA reoMeTpus ckaHUpoBaHuA. [ina apyrux npeobpasoBaTteneil, Takux Kak CEKTOPHble
BAaTUYUKK, LLMPUHA CKaHWPOBaHMUSA onpefeneHa LWMPUHOW CKaHMPOBaHWUA Ha NOBEPXHOCTU C LEHTPOM B TOUKE, Nexallei,
Kak npaBwuIo, B Tene npeobpasoarens. B aTom cnyyae LWuMpuHa ckaHUpOBaHUS 3aBUCUT OT PpacCTOSHWUSA, OroBapuBaeMoro
Mpy yKasaHWUy 3Ha4eHns S,

H.1.2 mnynbcHo-BonHOBOEe AnarHocTuyeckoe obopyaoBaHue

Bce MNynbCHO-BOMHOBLIE AAMArHOCTMYECKUE MPUBOPBLI U3NYYaloT akycTUYeCKne MMNYNLCHI, @ 3aTeM NPUHUMAIOT K
aHanu3npyoT X NOcre OTPaXKEHUs I MPOXOXAEHUS Yepe3 03BYYMBaeMyio cpeay.

AKyCTUYecKoe UsnyyeHne axo-UMNynLCHOro AuarHoctuyeckoro ob6opynosaHusa obeliMHO NpeacTaBnsaeT coboil ynb-
TpasByKoBble UMMNYbChl C YacCTOTON aKyCTMYECKoro Bo3feincTeus ot 1 go 12 MI'u, nosTopstowmecs ¢ yactotoit ot 1 o
5 Ky Mmnynecel gonnepoBckux Nnpubopos BkMoYaloT B cebs, kak npasuno, 6onbluoe Yucno konebaHui n NoBTOPAIOTCA ¢
YacTOTOW, CXOAHOW C YacTOTOW NMOBTOPEHUA UMMYNBLCOB B 3X0-UMNYNbCHLIX NpuGopax unu npesbilLatoLlei ee. B npu-
6opax 0bovx TUNOB YNETPa3ByKOBOW Ny4YOK 0BLIMHO CCHOKYCUPOBAH Ha pacCTOSHUK OT HECKOMbKUX CAHTUMETPOB A0 20 cM
OT NpeobpasoBaTens, NpMyeM NMKOBOE aKycTUYeckoe faBrieHue B pokyce coctaenset ot 0,2 go 10 MIMa. Hecmotps Ha
TO YTO CKaHepbl C AaTYMKaMM B BUAE JIMHENHBIX, CEKTOPHBLIX U hasrpoBaHHLIX peLleToK U3ny4atoT NocnefoBaTernlbHOCTH
UMNYMbCOB BAOMb Pa3fUYHbIX NTUHWIA YNETPasByKoBOro ckaHUpoBaHWs, BonNHOBaA popMa aKyCcTUUYECKUX UMNYNbLCOB
ocTaetca NpUBNU3NTENsHO NOCTOAHHONM.

[OnamMeTp chokanbHo 06rnacTu axo-MMNyrbCHEIX NpMBopoB 06bIYHO MeHbLe 3 MM, W, kak NokasaHo B 5.1.6, ans us-
MepeHua nx nonein Heobxoaum ruapocoH ¢ AMaMeTpoM akTUBHOIO SNeMeHTa, cocTasnAlwmm npubnuantensHo 0,5 MM,
a Takke TpebyeTca COOTBETCTBYIOLAA TOYHOCTL YCTaHOBKU rnapod)oHa B none.

Bbicokne 3HaYeHnsa akyCcTUYecKoro JaBrneHns onpeaensiorT U 3Ha4eHne napaMeTpa HeMMMHEWHOCTU pacnpocTpa-
HeHuna o, (cM. 3.38), kak nNpasuno, npesbillatollee 0,5, 4To NpeALABNAET NOBbLILWEHHLIE TpeGoBaHNA K WWMPUHE NONOo-
cbl rMapodoHa 1 K TOYHOCTU ero opueHTaLun, ecrim NPUHATL BO BHUMaHWE YacTOTHYIO 3aBUCMMOCTb XapaKTepUCTUKK
HanpasneHHocTH ruapodoHa. BaxHo NoaToMy cBOEBPEMEHHO KOppeKTMpoBaTh opueHTauuio rmapodora, aobusasch
MaKcMMarbHOro cUrHana Ha HeM B K0/ ToYKe ero pacnornoxeHus (cM. 5.2.2).

McenbiTaHna fuarHoctnyeckoro ob6opyAoBaHua NpebasnsaoT Haubonblune TpeboBaHUA K YacTOTHON XapakTepu-
CTUKe rmppodpoHa 1 K TOYHOCTM CUCTEM ero nosuuymoHupoBaHus. Hanbonee noaxoaawmmn 6yayT membpaHHble unu
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30HAOBbIE rMApodoHbl Ha ocHoBe MBA®D (cM. pasgen B.9 npunoxeHusi B). Heo6xoaMMOCTb NPUMEHEHUS LUIMPOKONONOC-
HbIX rmapodoHoB obocHoBaHa B [12], [66]—68].

M3MepeHUs MakcuManbHbIX 3Ha4eHWA akyCTUYeCKUX napaMeTpoB NPOBOASAT B MNOCKOCTU, COOTBETCTBYIOWEN NPO-
CTPaHCTBEHHOMY MUKY MMKOBOIO aKyCTMYECKOro AaBMEHUA U pacrionoxeHHol B6nusu dokyca npeobpasosatens. Ha
3TUX pacCTOAHUSAX, KaK Npasuno, NpeanornaratoT KBajpaTuyHyr 3aBUCUMOCTL UHTEHCUBHOCTU OT AaBNEHUS, YTO NO3BONSA-
€T BbIYUCIUTE COOTBETCTBYHOLLME NapameTpbl MUHTEHCUBHOCTU. Takoe NpefnonoXeHne AonycTUMO, HECMOTPA Ha NorpeLu-
HOCTb, CBA3@HHYIO C HENUHEWHOCTBLIO pacrnpoCTpaHeHUs yNsTpPa3sByKoBON BOMHLI.

H.1.3 AnarHocTuyeckue npnbopbl ¢ HenpepblBHO-BOMTHOBLIM U3MNyYeHUEM

[JonnepoBckue cuCTeMbl HeNpepbLIBHON BONHLI paboTaloT, kak NpaBuno, B AuanasoHe YacTtoT oT 2 go 10 Mu. Ans
POKYCUPOBKM YT pa3BYKOBOTo MyuKa Ha paccTosiHUAX A0 8 cM oT npeobpasoBaTens UCNONb3YHOT aKyCTUYECKYHO NUH3Y.
WHoraa nNpUMeHsoT aKTUBHLIA 3fIeMEeHT BbINYKOW hOPMbl, YTO 3aTPYAHAET HaxOXAeHWe MakCUManbHbIX 3HaYeHWin B
KakoW-To 3afjaHHoi NriockocTU. MockosbKy Ans NpubopoB 3TOro TUNA NUKOBLIE 3HAYEHWUS aKyCTUYECKOro AaBNEHUS, Kak
npaBuno, He npesbiwatoT 0,1 Mla, To 3HaYeHe napamMeTpa HENIMHENHOCTU PacNpPoCTpaHeHuA cocTaBnaet meHee 0,5
U LLMPOKOMONOCHLIN rTMAPOCOOH HE NCMOMBL3YIOT.

B cBA3M ¢ TeM, YTO gMaMeTp dokarnksHoi oBrnacTu MoXeT 6biTb MeHee 3 MM, TO, kKak nokasaHo B 5.1.6, cnegyert uc-
nonb3oBaTb TMAPOGPOH C aKTUBHLIM 31eMeHTOM guameTpom 0,5 MM unu meHee. Mpu NCNBITAHUAX BEICOKOYACTOTHBIX NPW-
6opoB MOXeT NoTpeboBaThbCA AONONMHUTENBHBLIA MOBOPOT MMAPOGOHA, Korga usMepeHns NPoBOAAT B TOYKaX, OTCTOALLMUX
OT OCU My4Ka Ha paccTosHMAX, Gonbluux paaunyca npeobpasosaTens.

[aTumKmn 4acToTbl CepAeYHbIX COKpaLLeHW akyLIepCKUX MOHUTOPOB MOIYT reHepupoBaTh pacxoasaLwmincs ynerpa-
3BYKOBOW MyYOK, ANS KOTOPOro NMKOBbLIE 3HAYEHUs1 aKkyCTUHECKoro AaBneHns HepefKo HaxoAATca B NNOCKOCTH, coBna-
JatoLeil ¢ BbIXOAHOW NMOBEPXHOCTLIO AaTumka. B aTom cnyyae gonyckaemasi annpokcMMaumns nnockoi Geryuwieit BonHbl
HeBepHa (cM. 7.5.2). CnefoBaTentHO, €Crn He NPUHATO KOMMPOMUCCHOE peLLIEHUE, akyCTUYECKUI BLIXO TakuX AAaTYNKOB
MOXHO OMUCLIBaTL TOMBKO NapamMeTpaMu akycTudeckoro AasneHns. KomnpoMuccHeIM pelueHnem GyaeTt, Hanpumep, nNpo-
BefleHWe W3MEpeHUiA B NMOCKOCTKW, He cofepxalleil MakcuManbHble (Mo NpOCTPaHCTBY) 3HAYEHUA NUKOBLIX AaBNEHWUR,
HO Jonyckatolwel NMOCKOBOHOBYIO anmnpoKCUMaLWio, YTO NMO3BOSUT BLIYUCIISATE NMapameTpbl UHTEHCMBHOCTU. C Uenbio
OLIEHKW pasHULbl MEXAY UCTUHHBIM 3HaYEHWEM WHTEHCUBHOCTMU U 3HAYEHUEM, NOSyYeHHbIM Kak KBajpaT akyCTU4ecKoro
LaBrneHns, MOXeT ObITb MCMONb30BaH NpuBeAEeHHEI B [1] kpuTepuii AnA npeobpasoBaTerneil NOPLUHEBOro TUNa, XOTA 3TO
¥ He COBCEM BEPHO LA CPOKYCUPOBaHHbIX Noneit. MpuemnemelM KOMNPOMUCCOM peLLEHUs 3Toi Npobnemel 6yaeT npo-
BeJeHNe U3MEPEHUIA Ha pacCcTOSHUM OT yNbTPa3ByKOBOro NpeobpasoBarerns, COCTaBNsloWeM OAUH-ABa AUaMETpa ero
aKTUBHOro anemeHTa. Ana npeobpasoBaTens NOpLUHEBOrO TUNA 3TO NPUBEAET K MOrPELLHOCTY, He NpeBbiwatowen 4 n 2 %
COOTBETCTBEHHO.

H.2 NMons TepaneBTUYECKOro Ha3HaYeHUA

H.2.1 Annapartbl Ansi yNnbTpa3ByKOBOW Tepanumn

Ynbrpa3ByKoBble NpeobpasoBarenu Ana hunotepanuu, kak npasuno, pabotalot Ha YacToTax ot 0,75 o 3 My,
B peXvMe HenpepbiBHOA BOMNHbLI UMK TOHaNbHBLIX UMNYNbcoB. Kak npaBuno, npUMeHsAIoT npeobpasoBaTenn ¢ akTUBHbIM
aneMeHToM AguameTpoM 20 MM, UHOTAA UMEIOLUM aKyCTUYECKYIO NUH3Y ANA KOPPEKTUPOBKU U3Ny4aeMoro yrsrpasByKo-
Boro nonsi. lMone xapakrepusyeTcsa akyCTUMECKUM AaBneHueM, He npesbiwatowmm 0,5 MIMa, ¢ HecyLwecTBEHHBIMU UCKa-
XeHUAMM BONHOBOW (POpMEI B BMXKHEN 30HE YNBTPa3ByKOBOro npeobpasosarens.

N3mMepeHus akycTUIeCkux napameTpoB MoryT 6biTb NpoBeAeHb! B M0G0 NNOCKOCTH, XOTS, Kak NPaBuUIo, BbIMOMHS-
10T X B GnnkHeM none. MNpu U3MepeHnax Ha PpaccTOAHUAX MeHbLUKUX, YeM ABa AuameTpa npeobpasosaTtensi, BO3HUKaIOT
Te Xe camble NpobriemMbl ¢ NEPECYETOM aKyCTUYECKOrO AaBNEHUSA B UHTEHCUBHOCTb, YTO U B 4ONNEPOBCKUX Npubopax He-
npepbIBHON BonHbI (M. H.1.3). Takum o6pa3som, 4Tobbl NoNy4nTL abcomntoTHOe 3HAa4YEHWE UHTEHCUBHOCTH, PEKOMEHAYeTCS
NpOBOAUTbL U3MEPEHUSA Ha PaccTOsTHUK, NpeBbILIaloWeM AUaMeTp npeobpasoBaTens.

H.2.2 Annaparb! AnAa runeprepMuu

OTOT NYHKT 3ape3epBUPOBaH ANsi ONUCaHNS 060pyAOBaHUS ANs NeveHnst choKyCUPOBaHHLIM YNETPa3BYKOM BbICO-
koi uHteHcusHocTu (High Intensity Focused Ultrasound, HIFU), paspabatbiBaeMoro B HacTosLee Bpems.

H.3 NMonsa Xxnpypruuyeckoro HasHauYeHusa

H.3.1 JlutorpunTtepbl

MeTtoabl U3MepeHUst NONel, reHepupyemblX NUTOTPUMNTEPAMW UMIYILCOB AABNEHUA, W3NOXEHbl B cTaHjapTe
IEC 61846.

H.3.2 Hu3koyacToTHbIE€ XUpypruueckue annaparbl

CneuuanbHble MeTOAbl M3MEpPEeHUA Noneil, reHepupyeMblX HU3KOYACTOTHEIMU XUPYPrudeckuMmn annaparamu, uUs-
noxexs! B IEC 61847.
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MpunoxeHue |
(cnpaBo4HOE)

OueHKa HeonpeaeneHHOCTHU Pe3ynLTaToB M3MePeHUi aKyCTUYECKMX napaMeTpoB
€ NOMOLbLIO rMAPOPOHOB

1.1 O6Lme nonoxeHus

Ons npaBuUNbHON MHTepnpeTaLWnt Kaxablid pesynsTaT M3MepeHUs CreflyeT conpoBoXaaTh ykasaHueM Ha Heonpe-
[eneHHOCTb, C KOTOpPOoii OH nony4eH. B 6.4.2 ycTaHOBMEHO, YTO NPW OLEHNBAHUU U BbIpaXXeHUM HeonpeaeneHHOCTeN
CreayeT pyKOBOACTBOBATLCA AOKYMEHTOM ISO GUM.

CocTaenstolme HeonpeAeneHHOCTH rPynNmnupyHoT B COOTBETCTBUU C TEM, KaknuM 06pasoM UX OLeHUBaIoT:

- Tuna A — oueHMBaeMble CTaTUCTUYECKUMU crnocobamu;

- Tuna B — oueHuBaeMble UHLIMU cnocobamu.

.2 CymmapHas (pacluMpeHHas) HeonpeaeneHHOCTb

CyMMapHyo HeonpeAeneHHOCTb MOMYyHaloT C YUETOM BCEX COCTABNSOLLMX HEONPEAEeneHHOCTH.

Mpu CrOXEeHUN UCTOYHUKOB HEeONpeaeneHHOCTH criefyeT oBpaTuTL BHUMaHUE Ha Te U3 HUX, 3HAYEHUS] KOTOPbIX
BhIpaXeHbl B feumbenax. MNeped CNOXeHeM 8TU 3HaYeHUs crnegyeT Npe4cTaBUTb B TUHEAHON, a He B norapudMUUeckoi
chopMe. OKoHYaTerbHOe 3HaYeHNe pacluMpeHHON HeonpeaereHHOCTU MOXET ObiTb BbIPaXEHO B aBGCONIOTHLIX efUHU-
Uax, B NpoLeHTax Unu nepeBeaeHo B geLubensi.

MpumMmevaHunsa

1 WcnonbsosaHue feunbenbHoii LWKanbl ANs BblpaXKeHUs HeonpeeneHHOCTU MOXKHO NPUBOAUTL K HECUMMETPUY-
HOMYy pacnpeaeneHuto (Hanpumep, nntoc 1,5 o6 skBuBaneHTHo nitoc 19 %, a MuHyc 1,5 oAb 3kBUBaNEeHTHO MUHYC 16 %),

2 Ecnu kaxgas 13 cocTaBnsolWnX HeonpeaeneHHoCT Mana, HanpuMep MeHble 1 4B, To cymmapHas Heonpefe-
NEeHHOCTb MOXET BbITb BIYUCIIEHa B AeLinbenax.

1.3 PacnpocTpaHeHHble UCTOYHUKU HeonpeaeneHHOCTH

Hwxe npvBeaeH nepedeHb Hanbornee pacnpoCTpaHeHHLIX UCTOMHUKOB HeoNpeAeneHHOCTN pe3ynkratoB Usmepe-
HWIA ¢ ncnonb3oBaHWeM rMAPOdOHOB. BTOT NepeYeHb He CnefyeT paccMaTpuBaTh Kak UCHepnbIBaloLWUii, HO OH MOXET
ObITb NOMEe3eH Npu oLieHWBaHUN HeoNpeAeneHHOCTN pe3ynLTaToB USMEpPEHUiA onpefeneHHbIX TpebyeMbix NapamMeTpoB.
B 3aBMCUMOCTM OT N3MepseMoro napameTpa HeKoTopble U3 3TUX UCTOYHUKOB (BO3MOXHO, U He Bce) ByaeT Heobxoanmo
oueHWTb. Hanpumep, HeonpeAeNeHHOCTH, CBA3AHHbIE C U3MepUTENbHLIM NMPUBOPOM, MOXXHO MUHUMU3MPOBATb, €CNK
BCE CUrHanbl U3MepsiTb OJHUM U TeM XXe U3IMEPUTENbHLIM KaHanom W NpeAcTaBnsATb pe3ynbsraThbl B BUAE aMniauTyAHbIX
OTHOLLIEHWIA. Ho Takoi criyyaii NpuMeHUM He Bceraa, nosTomy B NepeveHb BKIOYEHbl U COCTaBNAIOLLUE STUX UCTOYHUKOB
HeonpeAeneHHOCTH.

Hwxe npuBefeHbl pasnuyHbie NOTEHUNanbHble UCTOYHUKA HeoNpeaeneHHOCTHU pesyrTaToB U3MepeHmid.

UcTouHnkn HeonpeaeneHHOCTH, CBA3aHHbIe C M3MepuTENbHBEIM 6aKoM U CMCTEMOIA NO3NLIMOHUPOBaHUS:

- ycTaHoBKa ruapodoHa No MakcuManbHOMY 3Ha4YEHWUIO MPUHMMaEMOro UM cUrHana;

- pa3sbloCTUPOBKa, B YaCTHOCTWU Ha BLICOKWX YacToTax, A€ HarnpaeneHHoCcTb ruapodoHa MOXeT BbiTb 0co0BeHHO
HepaBHOMEPHOW; UHTepdepeHLUS C OTPaXEHHLIMU CUrHanaMu, NPMBOASILLAN K HapyLLEHWIO YCNOBWIA cBobogHOro nons;

- aKycTu4eckoe paccesHue oT aepxatens ruapodoHa (unu Bubpavuuu, ynasnuBaeMble epxareneM u nepegaio-
wuecs K rnapocony),

- NpunuNaHue BO3ARYLWHbLIX Ny3bIpbKOB K Npeobpa3soBarernto u/unu mapodoHy; NX BUsiHUE peKOMEHAYETCH YMEHb-
WaTb NpeaBapuUTenbHLIM cMadYuBaHWeM npeobpasosaTeneii U rnapodoHOB;

- KaBUTALMOHHbIE NY3bIPbKN U YaCTUYKN NbINKU B BOAE;

- U3MepeHne OKpyXaloWmx ycnosuii B npoLecce U3MEPeHunii (HanpuMep, TeMnepartypbl, My6UHLI, YCUnuii 3akpe-
nneHus rmapodoHa u np.);

- NOrpeLHOCTL N3MEePEHUS paccToaHUi (A0 rmapodpoHa).

MUCTOYHNKN HeoNpeaeneHHOCTH, CBA3aHHbIE C U3MEPEHMEM CUTHArIOB:

- Hamuune dNeKTPUYECKOoro WymMa B curHane ¢ rmapodoHa, B TOM YKCIe U HaBe,eHHOro pajnoyacToTHOrO CUrHarna;

- HETOYHOCTb y4eTa NONPaBKN Ha ANEKTPUHECKYIO HarpysKy kabensi u npeaBapuTENbLHOIO YCUITUTENS,

- MOrpeLLHOCTU UCNONb3yeMbIX aTTEHIATOPOB,;

- MOrpeLLHOCTH, CBA3aHHbIE C NNOXOW NMHEWHOCTBIO U3MEPUTENBHOM CUCTEMBI (MX BKINaZ MOXHO CYLLECTBEHHO CHU-
3UTb NPUMeHeHNeM KannubpoBaHHOro aTTeHtoaTopa);

- MOTPeLIHOCTM KanuMbpoBKW MCNOMb3yeMblx ycunuteneid, UNETPOB U APYrUX LUGPOBLIX W3MEPUTENbHBIX
YCTPOMCTB,
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- MOrpeLUHOCTb U3MEPEHNUSA HaNPSXEHUS (BKNOYAs NOrpeLlHOCTA 3MepUTENbHEIX NpMbopoB — BonsTMeTpa, ALIM
M p.);

- NOrpeLUHoCTb, cBA3aHHas ¢ paspagHocTbio AL,

- MOrpeLLUHOCTH, CBSI3aHHbIe C BbIOOPOM BPEMEHU N3MEpPEeHMs.

NCTOYHMKM HeonpeaeneHHOCTH, OTHOCALLMECS K M3MePAEMOMY YTPa3ByKOBOMY MOJTHO:

- MepeKkpbITUE NNHWUIA aKyCTUYECKOro CKaHNpPOBaHWS,

- HEWAEHTUYHOCTbL NNHUIA CKaHNPOBaHKS,

- HeyCTOW4YMBOCTb W3MePAEMOro MNons;

- MOrpeLUHOCTb U3MEPEHNS akyCTUYECKON YacToThl,

- MOrpeLLUHOCTb OMNpeAeneHns NIOTHOCTU BOAHI,

- KpaTKOBPEMEeHHbIEe U3MEHEHUs TeMnepaTypbl MeXAy 3MepeHnsamu,

- HecTabunbHOCTb YNETPasBykoBoro npeobpasoBarens (T. €. HECTabUMBbHOCTb — HaMpPsKeHUSA ero Bo3byxaeHus
UK N3ny4aemMoro UM akyCTUYeCKoro curHanay);

- MOrpeLlHocTb KanubpoBkvi ruAapodoHa;
HecTabuNbHOCTL XapakTepUCTUK rMAapodoHa;
3aBUCUMMOCTb YYBCTBUTENBLHOCTU rMApodoHa OT TeMnepaTyphl;
- Hanu4me HenmuHeRHbIX UCKaXKeHUI B cpefie pacnpocTpaHeHus,
- BNUAHWE 3PP eKTOB NPOCTPaAHCTBEHHOIO YCpeAHEHUS U3-3a KOHEYHLIX pasMepoB rmapodoHa.
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MpunoxeHue J
(cnpaBouHoe)

Cucrembl NO3MLMOHUPOBaHUA Npeobpa3oBaTens U ruapodoHa

CyuiectsyeT MHOro cnocof60oB YCTaHOBKM YNkTpa3ByKoOBOro npeobpa3oBarensi n ruapodoHa B ynbTPa3syKOBOM
none, cooTBeTCTRYIOWMX TpeboBaHuAM noapasaena 5.2. OfHa U3 BO3MOXHLIX peanuaaLmin 3Tux TpeboBaHuin CXeMaTMiHO
nokasaHa Ha pucyHke J.1.

D x)

A ‘r/Y
/ /Z’C\) Z\%z
I/

1/ 2/ 3/ \4

1 — ynsTpa3eykoBoif npeobpasosaTens (NUHEHHan pelseTka); 2 — oCb NMyyka; 3 — n3mepUTeEnbHbLIH 6ak;
4 — aKTMBHbIN 3NIEMEHT rTMAPOMOHA; X, ¥ U Z — HanNpPaBNEeHUA OCe#H OTHOCHTENBHO YCTAHOBNEHHbIX Npeobpa3oBartens u rnapodoHa

PucyHok J.1 — CxemaTtnyHoe usobpaxeHue creneHein cBoboasl
ynbLTpa3ByKkoBoro npeobpasoearens u rmapocdoHa
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Mpunoxenune K
(cnpaBouHoe)

MeToa onpeaesnieHUsi CPegHUX TOUYEK MO WUPUHE NyYKa

B aTom MmeTofe, paspaboraHHoM HupepnaHackum uHcTuTyToM TNO B fleiiieHe, UConb3yloT OpTOroHanbLHoe nu-
HellHoe CKaHWpoBaHue, a 3Ha4YeHWUs KBaApaTHOro KOPHA U3 UHTErpana KBagparoB AaBreHus B uMnynbce Aenat Ha 20
MHTEepBaroB, COOTBETCTBYIOLUX YPOBHAM OT MUHYC 0,1 4o Munyc 26 ab (cMm. Tabnuuy K.1).

3HaYeHUs WMPUHDBI NYUKa BEIMUCNAIOT NO HACTONLKO BONbLLLIOMY YUCHY YPOBHEH, NpUBeAeHHLIX B Tabnuue B geyu-
6enax, HACKONbKO 3TO NO3BONAET YPOBEHb U3MEPEHHOIO CUrHarna, a 3aTeM MofoXXEeHUs UX LIeHTPOB YCPEAHSIOT ANs Nony-
YeHUA cpeqHNX ToYEK KaK Mo OCU X, TaK U NO OCU Y. ﬂepeceueHMe JINHUK, I'Iepl'leHAI/IKyJ'IFlpHOVI K JIMHUU CKAHUPOBaHUA, U
TNIUHUKM, NPOXOAALLEN Yepe3 CpefHNE TOUKKN, OnpeenseT LeHTPanbHY TOYKY nyuka.

B tabnuue K.1 ppsi 0603Ha4yaeT MHTerpan KBagparoB AaBneHuA B umnynbee, a SQRT — kBagpaTHbI KOPEHb.

Ta6bnuya K.1— YpoBHM WMpUHBI NyYKa, 4B, AnA onpeaeneHnsi cpefHUX Todek

epg
NuHelHble 3HaYeHnA JNIMHeNnHble 3HavYeHna
0,9885 0,9771 -0,1006
0,95 0,9025 —0,4455
0,9 0,8100 -0,9151
0,85 0,7225 -1,4116
0,8 0,6400 -1,9382
0,75 0,5625 —2,4988
0,7 0,4900 —3,0980
0,65 0,4225 —3,7417
0,6 0,3600 —-4,4370
0,55 0,3025 -5,1927
0,5 0,2500 —6,0208
0,45 0,2025 —-6,9357
0,4 0,1600 —7,9588
0,35 0,1225 -9,1186
0,3 0,0900 - 10,4576
0,25 0,0625 —-12,0412
0,2 0,0400 - 13,9794
0,15 0,0225 - 16,4782
0,1 0,0100 — 20,0000
0,05 0,0025 — 26,0206
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Tabnuya OA

MpunoxeHune JA
(cnpaBouHoe)

CBeleHUA 0 COOTBETCTBUM CCbISTIOYHbIX MEeXAYHApPOaAHbIX CTaHOAPTOB
MEeXrocyAapCcTBeHHbIM CTaHAapTaM

OBo3HayYeHne CCbISIOYHOTo
MeXAyHapoAHoro cTaHgapTa

CTteneHb
COOTBETCTBUA

Obo3HaueHne N HauMeHoBaHNe
COOTBETCTBYOLLEro MeXrocyaapCTBEHHOMO CTaHAapTa

ISO/IEC Guide 98-3:2008

I1ISO 16269-6:2005

IEC 60050-801:1994

IEC 60565:2006

IEC 60854:1986

IEC 61689:2007

IDT

[OCT IEC 61689—2016 «[ocygapcTBeHHas cuctema obecneveHus
eMHCTBa M3MepeHuid. AnnapaTtbl Afs yrbTpasByKoBOW Tepanuu.
O6Lwue TpeboBaHNA K METOAUKAM U3MEPEHWUSA NapaMeTPOB akyCcTu-
YecKoro BbIxoga B AnanasoHe Yactot ot 0,5 o 5,0 MIu»**

IEC 61828:2006 — *3)
IEC 61846:1998 — *4)
IEC 61847:1998 — *
IEC 62127-2:2007 — *
IEC 62127-3:2007 — *5)

" CooTBeTCTBYIOLMIA MeXrocyaapCTBeHHBIN CTaHAapT oTcyTcTayeT. [0 ero MPUHSTUS peKoMeHAYeTCs MCMorb-
30BaTb NepPeBOj Ha PYCCKUN A3bIK AaHHOro MexayHapofHoro ctaHgapTa. OduupuansHbIi NepeBos 4aHHOro MexayHa-
pofHoro ctaHaapTa HaxoguTes B GegepanbHOM MHpOPMaLMOHHOM POHAE TEXHUHECKUX PETTTaMEHTOB W CTaHAapTOB.

" CTaHaapT ugeHTUYeH ctaHpapTy IEC 61689:2013.

MpumevaHune

COOTBETCTBUS CTaHAapTOB:
- IDT — ngeHTU4Hble cTaHaapThl.

B HacToALen Ta6nv|ue Mcnonb3oBaHo crnejyrouiee ycnosHoe 0603HaYeHne cTeneHmn

1) B Poccuiickoit Denepauun geiicteyet FOCT P 54500.3—2011/PykosoacTteo MCO/M3K 98-3:2008.
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2) B Poceniickoit defepaumu aeiicteyet FTOCT P UCO 16269-6—2005.
3 B Pocceniickoit defepaumn aeiicteyet FTOCT P MOK 61828—2012.

4 B Poceniickoit depepauun aeitcteyet FTOCT P MK 62127-2—2009.
9 B Pocenitckoit efepauun aeitcteyet FTOCT P MOK 62127-3—2010.
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60BaHUA K UX XapaKTepucTukam)
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