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Mpeaucnosue

Llenn, OCHOBHbIE NPUHLIMNBI U OCHOBHOW MOPSAOK NpoBefeHnst paboT No MEeXroCyAapCTBEHHON CTaH-
aaptusauuun ycraHosneHol B FOCT 1.0—2015 «MexrocyaapcTBeHHasi cuctema ctaHgaaptusauum. OCHOBHbIE
nonoxeHusi» u MOCT 1.2—2015 «MexrocyaapcreeHHasa cucrema ctaHgaprusauun. CTaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBUIa n peKoMeHAaLMKU N0 MEXTOCYAAPCTBEHHON cTaHaapTu3auun. MNpasuna paspabotku, npu-
HATUA, OGHOBMEHUA U OTMEHbIY

CeeaeHus 0 cTaHaapTe

1 NMOArOTOBJIIEH depepanbHbiM rocylapCTBEHHbIM YHWUTaAPHbIM npeanpuatuem «Bcepoccuiickui
Hay4yHO-UCCREeaoBaTeNbCKUN UHCTUTYT (PUIMKO-TEXHUYECKUX U PaAANOTEXHUYECKMX u3mepeHuny (Pryri
«BHUNGTPW») Ha ocHOBE COBCTBEHHOIO NEPEBOAA HA PYCCKMIA A3bIK AHTTNOA3LIYHON BEpPCUM CTaHAapTa, yKa-
32HHOrO B NYHKTE 5

2 BHECEH ®egeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PErynupoBaHuio U METPONOrUK

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAAPTU3aLUMKN, METPONOruK u ceptuchukaumm no ne-
penucke (npotokon oT 29 chespans 2016 r. Ne 85-I1)

3a NpuHATUE NporonocoBanu

KpaTKoe HauMeHoBaHWe CTpaHbl Kog cTpaHbl CokpalljeHHoe HauMeHoBaHue HaunoHanbHOro opraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHAapTU3aLmn
ApmeHus AM MwuHakoHOMUKN Pecnybnukn Apmerus
Benapycbk BY loccTanpapt Pecnybnukn Benapycb
KasaxcTaH KZ loccrangapt Pecnybnuku KasaxcraH
Kupruaus KG KelprulactaHgapt
Poccusa RU PocctaHpapt

4 TMpukasom deaepanbHOro areHTCTBa No TeXHUYECKOMY PEerynmpoBaHuio U METpoNorun ot 27 uionsi
2016 r. Ne 883-ct mexrocyaapcTBeHHbIi ctaHaapT MOCT IEC 61689—2016 sBeaeH B AeNCTBUE B Ka4eCTBe
HaumoHanbHoro craHaapta Poccuiickon deaepaummn ¢ 1 aueapsa 2017 r.

5 Hacroswwmii ctaHgapT uaeHtudeH mexayHapogHomy craHpgapry |IEC 61689:2013 «Ynbrpa3ssyk. An-
napartbl 4nsa dpusnorepanun. XapakTepucTUMKku nosisi U MeToabl UI3MEPEHUa B YaCTOTHOM AuanasoHe ot 0,5 ao
5 MI'u» («Ultrasonics — Physiotherapy systems — Field specifications and methods of measurement in the
frequency range 0,5 MHz to 5 MHz», IDT)

HaumeHoBaHue Hacrosduwero craHagapra MUSMEHEHO OTHOCUTENbHO HAMMEHOBAHUA YKAa3aHHOIo Mexay-
HapOAHOro ctanaapra aAna npuseaeHus B coorsercrene ¢ NOCT 1.5 (nogpasaen 3.6).

MexxayHapoaHbIi cTaHaapt paspabortaH TexHuyeckum komutetoM IEC/TC 87 «YnbTpasByk».

Mpu npuMEHeHUn HaCTOALLEero ctaHaapTa pekoMeHAYETCA UCMNOSb30BaTb BMECTO CCbINOYHbIX MEXay-
HapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXTOCYAaPCTBEHHbIE CTAHAAPTbI, CBEAEHUS O KOTOPLIX NPU-
B€AEHbl B AONONMHUTENbHOM MNPUITOXKEHUU ﬂA

6 BBEEH BINEPBbIE

UHgbopmayus 06 usmMeHeHUsIX K HacmosauwieMy cmaHlapmy nybrnukyemcs 8 exea00HOM UHgopmayu-
OHHOM yKa3amene «HauyuonarnbHble cmaHO0apmbi», @ MEeKCM U3SMEHEHUU U rNornpasoK — 6 eXeMEeCSI4YHOM
UHhOPMaUUOHHOM yKazamene «HayuoHanbHble crmaH0apmbi». B crniydae nepecmompa (3ameHbl) uiu om-
MeHbI Hacmosawe2o cmaHdapma coomeemcemeyioujee yeedomneHue 6ydem onybruKkoeaHoO 8 eXeMecsyHOM
UHhOPMaUUOHHOM yKka3amerie «HayuoHanbHbie crmaH0apmbi». Coomeemcemeyioujas uHgopmauyus, yeedom-
NIeHUe U meKcmbl pasMewaromces: maicke 8 uHgopmayuoHHoll cucmeme obweao rosb306aHuss — Ha oghu-
yuanbHoMm calime ®edeparnbHO20 azeHmemea o MexHU4YeCKoMy peayrnupoeaHulo u Memposo2uu 6 cemu
NumepHem.

© CrangaptuHdopm, 2016

B Poccuickon ®eaepauum HaCTOAWMIA CTAHAAPT HE MOXET ObITb MOMHOCTBLIO MMM YACTUYHO BOCMPOU3-
BEAEH, TUPAXKXMPOBAH U PACNPOCTPAHEH B KAUeCTBe ohuLmMansHOro usaanusa 6e3 paspelueHus degepanbHOro
areHTCTBa NO TEXHUYECKOMY PETYNMPOBAHMIO U METPOSIOTUU
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M E X T T OGCY.AAPGCTUBETHTHUB H C TAHAAPT

FocypapcTBeHHas cuctema obecnevyeHus eAMHCTBA U3MepeHun
AMNMAPATbI ANA YNLTPA3BYKOBOW TEPANUU

O6uwume TpeGoOBaHUA K METOAUKAM U3MEPEHUA NapaMeTPOB aKyCTUYECKOro BbIX0aa
B AnanasoHe vacTtot ot 0,56 10 5,0 My

State system for ensuring the uniformity of measurements. Ultrasonic medical physiotherapy equipment.
General requirements for measurement methods of acoustic output in the frequency range 0,5 MHz to 5,0 MHz

Hara BBegeHnsa — 2017—01—01

1 Obnactb NnpUMeHeHus

Hacroswuii ctaHgapT pacnpoCTpaHAETCa Ha annapartbl AN YNsTPasByKOBOW Tepanuu, reHepupyoLLme
yNbTPa3ByKOBbIE CUHYCOMAANbHbIE HENPEPbIBHLIE UMW TOHANBHO-UMMYMbCHbIE KONebaHusi B 4aCTOTHOM Aua-
nasoHe ot 0,5 go 5,0 My,

CTtaHgapT pacnpoCTpaHsAeTcs TONbKO Ha annapartbl ANs YyNsTPa3sBykoBOW Tepanuu, neyebHas rornoska
KOTOPbIX M3rOTOBMEHA C MPUMEHEHWEM OAUHOYHOTO NMITOCKOrO KPYrnoro npeotpasoarens, N3ny4aiooLLero cra-
TUYECKUI (HEM3MEHHBIW B MPOCTPAHCTBE) MYYOK NEPNEHANKYNAPHO NOBEPXHOCTU NeYeBHO rONOBKMU.

Hacroawumi ctaHgapTt ycraHaBnmMBaeT:

- METoAbl M3MEPEHUs U cnocobbl NpeacTaBneHns MHAMOPMAaLMK O BEIXOAHBIX XapakTepUCTMKax annapa-
TOB ANs YNbTPa3BYKOBON Tepanuu, 6a3mpyioLLIMXCa Ha METOAAX UCTIbITAHUI TUNA;

- MepeyeHb TEXHUYECKUX XapakKTepUCTUK, KOTOPbIE JOIMKHbI ObITb YKa3aHbl M3rOTOBUTENEM B 3KCMMya-
TaLMOHHON AOKYMEHTaUuu;

- yKasaHusa no mepam 6e30nacHOCTU NPU UCNOMb30BaHWWM annapaToB Ans YNbTPa3ByKOBOW Tepanuu;

- MEeTOAbl U3MEPEHMUA U CMOCOOLI NPEAOCTaBNeHUs MH(OPMAaLMK O BbIXOAHbLIX XapakTepucTukax anna-
paToB Ans yNsTPa3BYKOBOW Tepanuu, 0asupyoLMXCa Ha pe3ynbratax UCTIbITAHWUI NMPOAYKLUK NPU BbINYCKE ee
U3 NPOM3BOACTBA;

- KpuTepuu rogHOCTU NPOAYKLIMKM N0 NapameTpamM akyCTUYECKOro BbIXoAa, Nory4YeHHbIM N0 pe3ynsratam
UCMbITAHUI NPU BbIMYCKE €e U3 Npon3BOACTBA.

MeToaukn npuMeHeHusa annaparos ANs yNbTPa3ByKOBOW Tepanuu U napaMmeTpbl yNbTPasBykOBOro BO3-
JelCTBUA, Ha3HayaemMble NpY NeYeHun, B HaCTOALLEM CTaHAapTe He paccMaTpUBaloTCS.

2 HopmaTuBHbIe CCbIIIKM

B HacToslem cTaHaapTe UCnonb30BaHbl CCbINIKM Ha CneayLwmne MexayHapoaHble ctaHaapTel. B cny-
Yyae JaTUpoBaHHbLIX CCbIJTOK crneayeT NMpMMEeHATb TOJIbKO YKa3aHHble CTaHAapThl, ANA HEAATUPOBAaHHbLIX CCbl-
NOK — nocnegHee usgaHue CCbINIOMHOro ctaHaapra (Bknovas nobble nonpasku).

IEC 60601-1 Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance (M3genust meanuuHckue anektpuyeckue. Yacts 1. O6wme TpeboBaHus k 6€30NacHOCTU U OCHOB-
HbIM TEXHUYECKUM XapakTepuCTUKam)

IEC 60601-2-5 Medical electrical equipment — Part 2-5: Particular requirements for basic safety and
essential performance of ultrasonic physiotherapy equipment (U3genus meauuuHcKkue anekTpuyeckue. Yactb
2-5. YacTtHble TpeboBaHusa 6e30nNacHOCTM K annapaTtaM Ans ynsTpasByKOBOW Tepanum)

M3paHue ocpuuymanbHoe
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IEC 61161:2013 Ultrasonics — Power measurement — Radiation force balances and performance
requirements (¥Ynerpassyk. UameperHne mowHoCTU. CMCTEMbI ypaBHOBELUMBAHUA PaaUaLMOHHON CUMbI U TPpe-
60BaHUsA K UCNONHEHMUIO)

IEC 62127-1:2007 Ultrasonics — Hydrophones — Part 1: Measurement and characterization of medical
ultrasonic fields up to 40 MHz, Amendment 1:2013 (Ynerpassyk. lmapodoHbl. Yacte 1. U3mepenus u onuca-
HUEe MeaULMHCKUX YNBTPa3BYKOBbIX NONeN Ha Yacrorax Ao 40 MMy ¢ ucnonb3osaHnem ruapopoHoB)

3 TepMuHBLI M onpeaeneHnn

B HacTosiLLieM cTaHaapTe NPUMEHEHbI cneayloLme TEPMUHbI C COOTBETCTBYIOLLMMU OnpeaeneHUsIMU:

3.1 abcontoTHLIN MAKCUMYM HOMMHANbLHOW BLIXOAHOW MOWHOCTYU (absolute maximum rated output
power), Br: Cymma 3HaY€HWN HOMWHANBLHOW BbIXOAHOW MOLUHOCTM, PacLUMPEHHOW HEONnpeaeneHHOCTU ee
OLeHKU NpU AOBEPUTENBHON BEPOATHOCTU, paBHOW 95 %, U MAKCUManNbHOrO yBENUYEHUS] HOMUHANBHOW Bbl-
XOAHOW MOLUHOCTU NMPU U3MEHEHNN HANPSHKEHNA CETU NUTaHUA Ha £ 10 % OT HOMMHANBLHOTO.

NMpuMmevyaHne — BO3MOXHOE M3MEHEHWE HOMMHANLHOW BLIXOAHOW MOLHOCTU NPU UIMEHEHUU HaNpPSXKEeHUA
nuTaHuA Ha + 10 % OT HOMMHamNbLHOrO PeKOMeHAYeTCA MPOBEPSATL C NOMOLLbLIO TpaHchopMaTopa, BKNIOHAEMOro Mexay
CeTbI0 NUTaHWUA U annapaToM ANA YNsTPa3BYKOBOW Tepanuu (cM. pasgen A.2 npunoxeHua A).

3.2 koadphpuumMeHT NuHelHON perpeccuum (active area coefficient) Q, m~1: YactHoe ot aenexus rpaau-
€HTa NUHEWHON perpeccumn m Ha nNnoLaab NONEpPeYHOro CeYEHUs Ny4vka, U3MEPEHHyYI0 Ha pacctoaHum 0,3 cm
OT NOBEPXHOCTH NnevebHom ronoskn Ag(0,3).

3.3 rpagueHT nuHenHoON perpeccum (active area gradient) m, m: MpagneHT NUHENHON perpeccuun, co-
OTBETCTBYIOLUMII 3aBUCUMOCTU NMOLLAAN MOMEPEYHOro CeYeHust ny4yka OT pPacCTOsHUA U onpeaenseMblii No
ABYM NII0CKOCTAM, OTCTOSILLMM OT NMOBEPXHOCTM nevedHom ronoekn Ha 0,3 cm — Ap5(0,3) n Ha paccTosHue
A0 TOYKU HAX0XKAEHNS NOCNEAHEr0 0CEBOTO0 MAKCUMYMa akyCTUYECKOTO AaBneHus Agqg(Zy).

3.4 aGconoTHbIN MakCUMyM kKO3 duumeHTa HeOAHOPOAHOCTHU Ny4Ka (absolute maximum beam
non-uniformity ratio): Koadh¢puumeHT HEOAHOPOAHOCTU MyYKa NAIOC 3HAYEHUE PaCLUMPEHHOW Heonpeaenex-
HOCTM €ro onpeaeneHus npu 40BEPUTENBLHON BEPOSTHOCTU, paBHON 95 %.

3.5 a6contoTHbIN MakcuMyM 3P PEeKTUBHON MHTEHCUMBHOCTHM (absolute maximum effective intensity):
3HayeHne ahEeKTUBHOW MHTEHCUBHOCTU, COOTBETCTBYIOLLEE abCONMIOTHOMY MakCUMMYMY HOMMWHArbHOW Bbl-
XOAHOW MOLLHOCTU U aBCONIOTHOMY MUHUMYMY 3P(EKTUBHOM NIOLLAAN U3NYYEHUS.

3.6 abCconTHLIN MUHUMYM 3ddekTUBHON nnowaauM usnyyeHus (absolute minimum effective
radiating area): dddekTuBHan nnowlagb U3Ny4€HNA MUHYC pacLLMPEHHAs HeONpPeaerneHHOCTb e U3SMEPEeHUa
npu 4OBEPUTENBHON BEPOATHOCTU, paBHON 95 %.

3.7 akycTnyeckasa 4acTtoTa, YyacToTa aKyctuyeckoro BosgeucrTBus (acoustic frequency, acoustic-
working frequency) f,,;, 'u: YacToTa akycTM4yeckoro curHana, Habnioaaemoro no ANEeKTPUYECKOMY CUTHany Ha
BbIXOA€E rMApPOdIOHA, YCTAHOBINEHHOIO B OMPEAENEHHON TOUKEe akyCTMYECKOro Mo, COOTBETCTBYIOLLENH Npo-
CTPaHCTBEHHOMY U BPEMEHHOMY NUKY aKyCTUYECKOro AaBMEHUSI.

[[EC 62127-1]

Mpumevyanunsa

1 CurHan aHanusupyrT NyTeM HaxoX[eHWUs Y4acToThl akyCTUYECKOro BO3AIeCTBUSI «MO HYIIEBbIM TOMKaM» WA ¢
MOMOLLBIO CMEKTPANbHOrO aHanmsa. MNapameTpsl, XapaKkTepusyLlue YacToTy akyCTUHMeCKoro BO3fieiACTBUS, onpegeneHsl
B3.7.1n3.72

2 B GonbLUMHCTBE CryYaeB 3TO ONpeAeneHne He o4eHb ya06Ho, 0coBeHHO As LUMPOKOMNONOCHLIX Npeo6pasosare-
neii. B aToM criydae ANs BbISBNEHUA kakoW-nubo nonpasku, 3aBUCsILLEe OT YacTOThl, PEKOMEHAYETCA NPUBOAUTL NONHOE
onncaHue YacTOTHOrO CrekTpa.

3.7.1 cpepHeapudmMeTHUYECKaa YyacToTa akyctuuyeckoro BosgeucTBusa (arithmetic-mean acoustic-
working frequency) £, CpeaHee apupmMeTnieckoe sHadeHne HauGornee yaaneHHbIX Apyr oT Apyra 4acror f,
n f,, NeXalumx B ananasoHe, paBHOM 3f;, Ha KOTOPbIX aMNIUTyAa CMEKTPA aKyCTUMECKOTO 1aBNEHUA CHUXKAeT-
csl Ha MUHYC 3 4B OTHOCUTENbLHO NMUKOBOMO 3HAYEHUS.

MpumedaHugd
1 JaHHoe onpeaeneHne NnpuMeHUMO TOMBKO A4S MMMYNECHO-BOMTHOBLIX CUCTEM.
2 MNoapasymesaeTcs, yTo fy <f,.

3 Ecnu sHadeHue f, B AuanasoHe < 3f; He Hall4eHo, To 3a £, crielyeT NPUHATL CaMyHo HUKHIOK YacTOTY Bhlllie BepX-
Heli rpaHnLbl AnanasoHa, AN KOTOPOA aMniuTyaa cnekTpa cTaHoBUTCA Ha 3 AB HbKe NMUMKOBOW aMnnUTyAbI.

2
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3.7.2 yacToTa aKycTM4YeCKOro BO3AeMCTBUA «NO HYNeBbIM TOYKaM» (zero-crossing acoustic-working
frequency) £,¢: YnCNo N cneayoWmx Apyr 3a ApPYrom nonynepuosos (HeE3aBUCUMO OT MX NONISAPHOCTH), Ae-
NeHHOE Ha YABOEHHbIN MPOMEXYTOK BPEMEHU MEXAY Hayanom nepeoro nonynepuoga u KOHUOM N-ro nony-
nepuogaa.

[IEC 62127-1]

MpumedvaHus

1 HuW oauH 13 n cnepyowyx Apyr 3a JpyroM nonynepuoaos He JormKeH UMeTb NPU3HaKoB (Pa3soBbiX M3MEHEHWIA.

2 NaMepeHus pekoMeHyeTcs NPOBOANUTL Ha BbIBOJaX NPUEMHUKA, PacronoXeHHbIX Kak MOXHO Brinxe K npuemMHo-
My npeobpasoBaTtento (rMapodoHy) 1 06a3aTenbHO [0 JETEKTUPOBAHNUA CUrHana.

3 HaHHyto YacToTy OonpeaensioT B COOTBETCTBMU C METOAUKOW, npuBeaeHHoh B IEC/TR 60854 (cMm. gononHeHue K
Gubnuorpacun).

4 3710 onpegerneHne NPUMEHUMO TOMNBKO AN CUCTEM C HEMPePLIBHOBOMHOBLIM U3My4YeHUeM.

3.8 ¢popma akycTrueckoro umnynnca (acoustic pulse waveform): 3aBUCUMOCTb MTHOBEHHOTO aKyCTU-
YECKOro AaBneHust OT BPEMEHU B ONpeaerieHHONW TOYKEe akyCTU4eCKoro nona, NpeacrasreHHas B 0CTaTo4uHo
ANUTENBHOM NPOMEXXYTKE BPEMEHM, YTOObI BKMIOYUTL BCHO CYLLECTBEHHYIO MHOPMaUMIO 06 OAUHOYHOM UIn
TOHaNbLHOM UMNyNbCe, a Takke 00 OA4HOM UMW HECKONbKUX NEPUOAAX HENPEPLIBHON BOSHBI.

[IEC 62127-1]

MpumeyvyaHune — BonHoByo POpMY MPEACTABAAT 3aBUCUMOCTLIO aKyCTUHECKOro AaBleHus OT BpeMeHU (Ha-
npuMep, B BUAE YpaBHEHNSA UNU TUHUKU Ha ocLunnorpade).

3.9 nepuog akyctuyeckoro nosropeHnus (acoustic repetition period) arp, c: Mepuoa NnoBTOpeHUs M-
nynbCOB, PaBHbIN MHTEPBANY BPEMEHU MEXAY COOTBETCTBYIOLLIMMMU TOMKAMU ABYX CReAyOWUX Apyr 3a APYroM
NepuMoaoB TOHAamNbHbIX UMMYIbLCOB.

[IEC 62127-1]

3.10 BonHa, mogynuposaHHaa no amnnuryge (amplitude modulated wave): BonHa, Ans KOTOpon oT-
HoLLeHune pp/\/Z_prms B HEKOTOPON TOYKE AanbHEro Nnoms Ha Ocu pacnpocTpaHeHus nydka bonbie 1,05, rae
Pp— BPEMEHHON NNK aKyCTU4ECKOrOo AaBMNEHUs, a P, — CPeAHeKBaapaTu4eckoe (3peKkTMBHOE) 3HaUYEHNE
aKyCTNU4Y€eCKOro aaBrieHUA.

3.11 Hacagka (attachment head): MpuHagnexHOCTb, coeanHsieMas ¢ ne4eOHON ronoBKOW ANsl U3MEHe-
HUSI XapakTepUCTMK yNLTPA3BYKOBOIO MyuykKa.

[IEC 60601-2-5]

3.12 ocb pacnpocTpaHeHua nyuka (beam alignment axis): lNpamMaa nMHUA, coeauHAIOLLAA ABE TOY-
KW MPOCTPAHCTBEHHbIX U BPEMEHHbIX MAKCUMYMOB aKyCTM4ECKOro AABIIEHUsI HA ABYX NMOCKOCTAX, napasn-
nenbHbIX NMOBEPXHOCTU neyebHol ronosku. OAHA MNOCKOCTb HAXOAUTCA HA PacCTOSAHWM MPUONU3UTENbLHO
Agrn/(th), tae Aggy — HOMMHANbHOE 3HaueHue 3MEKTUBHON NNOLIAAN M3NYYEHNS JIE4ECHON roNnoBKM;
A — ANWHA BOMHbI yrbTpasByka, COOTBETCTBYIOLLAA HOMUHANbHOMY 3HAYEHUIO YaCTOTbl aKyCTUYECKOro BO3-
nencrteua. Bropas NnockoCTb HAXOAMTCA Ha PacCToAHUU 2Apn) /(TA) nnn Agg/(3mk) — B 3aBUCUMOCTU OT
TOro, Kakas U3 Hux bonee npuemnema Ans MU3MepPeHnin. [ns ynpoLieHUsi IoCTUPOBKU 3TY SIMHMIO MOXHO NpoAa-
nnTb 40 paboyel NOBEPXHOCTU fie4ebHON ronoBKu.

MpumMevyaHus

1 Ecnn HoOMWHanbHoe 3HadeHune achdeKTUBHONM MNoLaAn M3nyyeHus He U3BECTHO, TO ANA ONpeAeneHna ocu pac-
NPOCTPaHEeHNs Nyyka MOXET OblTb UCMONb3oBaHa Apyras NoAXoAsiyas BenuuuHa, Hanpumep NNoLafb akTMBHOIO 3ane-
MeHTa ynbTpa3ByKOBOro npeobpasosatens.

2 Tak kaK noHATMe OCU pacrnpocTpaHeHWs Myvka WCMonb3yloT TOMbKO A IOCTUPOBKW, TO YCTaHOBREHWe onpeje-
TeHHbIX PaccTOSAHNIA MOXeT BbITk HE CTOMb CTPOMUM U MOXET Y4UTbIBaTb BO3MOXHOCTUA U3MepUTENbHOA cucTemMbl. Hanpu-
Mep, 418 HEKOTOPLIX Nie4eBHbIX ronoBoK Aggy /(TA) 3Ha4YMTENBHO NpeBbillaeT 12 ¢cM, U B STOM cnyyae Ansi onpeaeneHus
MepBOIA NMOCKOCTW MOXHO UCMOMb3oBaTb MakcumarbHoe pacctosHne — 12 cM. ObLve pekomeHaaLMm Ans onpefeneHus
OCW pacnpocTpaHeHns nyyvka faHbl B 7.3.

3.13 nnowaab nonepeyHoro ceyeHus nyuka (beam cross-sectional area) Agesg, cM2: MuHuMansHas
nnowaab B ONpeaesieHHoN NiIoCKOCTU, NepPneHANKYNsPHON OCKU PacnpoCTPaHeHUs nyyka, Ansa KOTOpon Cym-
Ma CpefHUX KBaApaToB aKyCTUYECKOro AaBneHns coctaBnsaeTr 75 % OT NorHOW CyMMbl CPpeAHUX KBagpaToB
aKyCTUYECKOro AaBIIeHUS.

Il punMmeyaHne — HOHCHEHI/IH, KacatoLlmeca 3Toro onpegeneHna, npuseaeHol B NPUNOXeHUn D.
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3.14 MakcMManbHas MHTEHCMBHOCTL B nyyke (beam maximum intensity), Br/m?: MpoussegeHue ko-
achbhmumeHTa HeOAHOPOAHOCTH NMy4Ka U 3PAPEKTUBHON UHTEHCUBHOCTM.

3.15 koachdpmumneHT HeogHopoaHOCTK Nyyka (beam non-uniformity ratio) Rgy: OTHOLEeHKe KBaapaTa
MakCMMyMa CpeaHeKBaapaTu4eckoro 3Ha4eHns akyCTM4eCKoro AaBrneHus K yCpeaHeHHOMY MO NPOCTPaHCTBY
3HAYEHWIO KBaAPAaTOB CPEAHEKBAAPATUYECKOTO 3HAYEHUST aKyCTUYECKOTO AaBneHusi, Npu4yem NpOCTPaHCTBEH-
HO€ ycpeaHeHue BbINOMHAIOT N0 3dhhekTUBHOW nnowaan nanyyeHnsa. KoadhdpuumeHtT HeogHOPOAHOCTU Nyyka
paccyuTbIBalOT N0 hopmyne

Prac A ER,
R max 1
BN~ pms Ay M

T€ Pray — MaKCMMYM CpefHEeKBaApaTUYeckoro 3Ha4eHNA akyCTUYEeCKOro aBneHns;
Apr — 3pheKTUBHASA NNoLaab USNyYeHus,
pms; — NOMHas CyMMa CpeaH1X KBaApaToB akyCTUYECKOro AaBMeHus;
A — €AMHUYHasA NnoLask NP PacTpOBOM CKAHUPOBAHWMK.

3.16 Tun ny4ka (beam type): OnucartenbHas knaccuukauma yneTpazBykoBoro nyyka, npeaycmarpusa-
oLLasa HanM4me TPex ero TUNoB: KONMMUPOBAHHOIO, CXOASALLErOCA UMM PaCXOAALLErocs.

3.17 HenpepbIBHAA BornHa (continuous wave): BonHa, 4ns KOTOPOW OTHOLUEHUE Pp /ﬂrms B onpeae-
NEHHOI TOYKE AAaNIbHEro Nons Ha OCK PacnpoCTPAHEHUS Nyyka MeHbLue unu pasHo 1,05, r,qe Pp— BPEMEHHOW
MUK aKyCTMYECKOTO AAaBMEHUs, a Py, — CPEAHeKBagpaTuyeckoe (3chhekTMBHOE) 3HaYEHNE aKyCTUYECKOro
JaBneHus.

3.18 konnumupoBaHHbI# (collimated): Tun nyyka, 4ns KOTOPOro ko3 PULMEHT NUHENHOI perpeccun Q
YOOBINETBOPSIET CNEAYIOEMY HEPABEHCTBY:

-0,05cm~1'<Q@<0,10 cm1.

3.19 cxogawwmitca (convergent): Tun nyyka, Ans KOTOPOro KO PULIMEHT NUHENHON perpeccum Q yaos-
TNEeTBOPAET cneayLemMy HepaBeHCTBY:

Q<-0,05cm .

3.20 pacxopsawmnca (divergent): Tun nyuka, Ana KOTOPOro KOIPAPUUNEHT NUHENHON perpeccun Q
YAOBETBOPSAET CRNEAYIOLLEMY HEPABEHCTBY:

Q>0,10 cm™".

3.21 koacbpuumenT 3anonHenus (duty factor): OTHOLWEHNE ANUTENBHOCTU UMMYNLCA K NEpuoay no-
BTOPEHUSI UMNYIbCOB.

3.22 achpekTBHAA UHTEHCMBHOCTH (effective intensity) /,, B1/M2: IHTEHCUBHOCTb, Onpeaensemas kak
lg = PIAgR, 1i€ P — BbIXOAHasi MOLLHOCTb, 8 Agg — Sd)d)eKTMBHaH nnowaab u3nyquMﬂ

3.23 achhekTnBHAA nnowaawk nsnyvenus (effective radiating area) Agg, m2: Mnowagb NonepeyHoro
CevyeHus nydka, onpesensemas Ha paccrosiHum 0,3 cM ot paboyeri NOBEPXHOCTH neueGHom ronoskun Ag~5(0,3),
YMHOX€EHHas Ha Ge3pasMepHblii KOs duumreHT F, ., 3aaaBaemMbli Kak

F,, =1333. @

MpumedvaHune — KoadbduumeHT npeobpasosaHus F,, MCNONL30BaH 34€Cb ANA BLIMUCNEHUS Nnowaan sonusmn
neyeBHOM ronoBKy, Bkitovatowweit 100 % nosiHol CyMMbl CPegHUX KBagpaToB akycTudeckoro gasneHus. ObocHoBaHue
3HauyeHns F,, NpueedeHo B npunoxeHun E u B [1], [2].

3.24 yyBCTBUTENbHOCTb rMapod)oHa Ha KOHUE Kkabensa noa Harpyskom (end-of-cable loaded
sensitivity of a hydrophone) M, (f), B/lla: OTHOLIEHE MTHOBEHHOrO 3HAYEHWUA HaNPsXKeHWst rMapocdoHa Ha
BbIXOle COBMELLEHHOIO C HUM Kabens unu coeaAnHUTENSA, Harpy>KEHHOTO Ha ONpPeAEeneHHbIN ANEKTPUYECKUI
UMNEeaHc, K MTHOBEHHOMY 3Ha4Y€HWI0 aKyCTUYECKOro AaBMeHNs B HEBO3MYLLEHHOM CBOOOAHOM NONe Miockow

4
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BOMHbI B TOYKE ONOPHOrO LIeHTpa ruapocdpoHa B npeanonoxeHuu, 4to ruapodoH otcytereyet (cm. IEC 62127-3
B AONOMHEHUU k GBubnuorpaduu).

3.25 panbHee none (far field): O6nacTb nons B4ONbL 0CU Ny4ka NNOCKUX HehOKyCUpytoLmx npeodbpaso-
Batenen, Ana KOTOPO BbINOIHEHO YCNOBUE Z > Zy.

Mpumevanus

1 B panbHeM rore 3ByKOBOE AaBNeHWe UMEET Chepuveckoe pacxoxaeHne OT TOUKM, HaxoAALWencs Ha nanyJato-
et NOBEPXHOCTU UK BONM3KN Hee. Mo3ToMy AaBneHune, U3ny4aemMoe UCTOMHUKOM 3ByKa, NPUBNU3NTENLHO 06paTHO Npo-
NopLMOHaNbHO PacCTOSIHUIO OT Hero.

2 TepMUH «AaribHee Mnorne» UCNOb3YIOT B HACTOSALWEM CTaHAaapTe TONbKO ANA HedoKycupyowmx npeobpasosare-
neit. Ansa ¢okycupytowmx npeobpasosarteneit NPUMEHSIOT pasnUYHbLIE TEPMUHBI ANSA pasHbIX Y4ACTKOB reHepupyeMoro
umun nona (cm. |IEC 61828 B gononHerHun kK Bubnuorpadpun).

3 [ins npuMeHeHwuiA 3Toro cTaHAapTa AanbHee Nosie HaYMHAETCA Ha PaCcCTOAHUN Zt = Appn/TA, rAe Agpy — HOMU-
HanbHoe 3Ha4YeHne aheKTUBHON NNowaan n3nyvyeHus nevebHoO ronoBkK; A — ANUHa yNbBTPa3sByKOBOW BOMHLI, COOTBET-
CTBYIOLLAsA 4acToTe aKyCTUYECKOro BO3fencTBuA.

3.26 rmgpodon (hydrophone): YcTponcTeo, npeobpasyowee akyCTuieckue CUrHasnbl, pacnpocTpaHs-
IOLWMECH B BOAHON cpefe, B anekTpudeckue curHansl (cM. IEC 60050 (801) B gononHeHun k Gubnuorpacpun).

3.27 MrHoBeHHOe akycTuuyeckoe aasneHue (instantaneous acoustic pressure) p(f), MNa: PasHoCTb
Mexay AaBneHuemMm, CyLLeCTBYIOLUM B ONPEAENEeHHON TOYKE aKyCTUHECKOro Nossi U B ONPeAeneHHbIn MOMEHT
BPEMEHU, U CTAaTUCTUYECKUM LUYMOBLIM AaBneHuem cpeabl (M. IEC 60050 (801) B gononHeHuu k Gubnuorpa-
hun).

3.28 makcuManbHoe 3HaYeHue cpeaHeKBaApPaTUYeCcKOro akyCTu4eCcKoro gaBneHua (maximum rms
acoustic pressure) pp,.,. Na: MakcumaneHoe 3HaueHue cpeaHeKBaapaTUYECKoro akyCTMHECKOro AaBneHns Bo
BCEM aKyCTU4eCKOM Mone, usMepeHHoe ruapopoHom.

3.29 cpegHuii KBagpaT akycTMYeckoro AaBneHuA (mean square acoustic pressure), Ma2: Cpeanee
3Ha4yeHue KBaapaToB MIHOBEHHbIX 3HAYEHNI aKyCTUYECKOTO AABNEHUSA B ONPEAENIeHHON TOYKE akyCTUYECKOTOo
nonsi. YcpegHeHne NnpoBOAST NO CYMMapHOMY YMCIY NEPUOAOB aKyCTUYECKOTO NOBTOPEHUS.

M pumMevyaHne — Ha npakKTuke cpefHee 3Ha4YeHUe BLIYUCNALOT, KaK NpaBUNo, No pesynsraram Mamepeuuﬁ cpean-
HeKkBafpaTUYeCKUX rms 3Ha4YeHUi.

3.30 dhopma Mogynsauum (modulation waveform): BpemeHHas 3aBUCUMOCTb orubaioLen Moaynupo-
BaHHOM NO amnnMTYAE BOSHbI B TOYKE, COOTBETCTBYIOLLEH NMUKY CPEAHEKBAAPATUYHOTO aKyCTUYECKOrO AaBre-
HUSA Ha OCW pacnpoCTpaHeHus nmydka, Habnogaemas 3a AOCTaTOYHO ANUTENbHLIM Nepuoa, YToObl BKIOYUTD
BCIO 3HAYMMYIO aKyCTUYECKYH UH(OPMALIMIO B MOAYNIMPOBAHHOMW MO aMnnuTyae BOJIHE.

3.31 BbIxogHaa mowHoOCTb (output power) P, BT: YcpeaHeHHasi BO BpeMEHM ynbTpa3ByKOBasi MOLL-
HOCTb, U3ny4aemas ne4eOHOl ronoBKoK annapara Ans ynsTpa3BykoBOi Tepanuu B CBOOOAHOM (Mnu 6nmskom
K cBOGOAHOMY) Mone npu onpeaeneHHbIX YCoBUSX B ONpeAeneHHON cpeae, NPpeuMyLLeCTBEHHO B BoAe.

[IEC 61161]

3.32 nukoBoe 3HayeHue cpegHeKBaAPaATUYHOrO axkycTuyeckoro gasneHua (peak rms acoustic
pressure), Ma: MakcumaneHO€e 3Ha4YeHUe CpeaHeKBaapaTUYHOIO aKyCTUUECKOrO AABNEHUS, U3MEPEHHOE U-
APOdOHOM B ONpeAeneHHon 0bnacTu, MMHUM UK NITOCKOCTU B aKyCTUMECKOM none.

3.33 pnutenbHoCTb MMNynbca (pulse duration), ¢: MHTepBan BpemeHu, Ha4MHasA OT NEPBOr0 MrHO-
BEHUs, KOrga amnnuTyga AaBneHUsa NPEBOCXOAMT HEKOTOPOE ONMOPHOE 3HAYEHUE, U 3aKaHYMBas BPEMEHEM
BO3BpPALLEHUA aMNNUTYAbl AABMEHUS K 3TOMY 3HAYEHMI0. ONOPHOE 3HAYEHUE PAaBHO CyMMeE aMNUTyabl MUHU-
Myma gasneHus u 10 % pasHOCTU amniauTya MakCMMasnbHOrO U MUHUMANbHOTO AaBNEHUN.

MpumeyaHue — 3T0 onpefeneHne oTnu4aeTcs oT npusegeHHoro B IEC 62127-1 npyu HENONHOW MOAYNALUM.

3.34 nepuopg noBTOopeHua umnynbcoB (pulse repetition period) prp, ¢: IHTepBan BpemMeHu mexay
ABYMS 9KBMBANIEHTHbIMW TOYKaMU CNefyoWwmnx Apyr 3a APYroM NPOCTbIX UM TOHANbHO 3aMONMHEHHbIX UM-
MnynbCoB.

3.35 yactoTa noBTopeHua umnynbcoB (pulse repetition rate) prr, F'u: BennunHa, obparHasa nepuoay
MOBTOPEHUS UMMNYMbLCOB.

[IEC 60469-1]

MpuMeYaHue — YacToTa NOBTOPEHUS UMNYNLCOB PaBHa YacToTe NOBTOPEHUS MOAYNIMPOBAHHOM No aMnnUTYAe
BOMHbI.

5
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3.36 HoMMHanNbHaA BbIXoAHAaA MOWHOCTL (rated output power), BT: MakcumanbHoe 3HayeHue BbiXoa-
HOM MOLUHOCTK annapaTtoB ANA yNLTPa3ByKOBOW TEpanun NP HOMUHANbHOM 3HAYEHUN HANPSDKEHUSI MTUTAHUA
M NPW YCTAHOBKE OPraHOB YNPaBneHUs Ha MaKCUMasbHYIO BbIXOAHYIO MOLLHOCTb.

3.37 cpeagHexBaaparuyeckoe (3(pchekTMBHOE) aKycTUYeckoe aaeneHue (rms acoustic pressure) p.q.
Ma: KBagpaTHbI KOPEHb U3 CpeaHero kBagaparta akyCTU4ecKoro AaBneHnn B onpeaeneHHon Touke akycTude-
CKOTO Nons.

n puMmedaHue — YcpeagHeHue pekoMmeHayeTCcAa NpoBoAUTL NO BCEM Nepuojgam akyCTU4eCKOro NnoBTOpeHud, ecnu
He yKa3aHO UHoe.

[IEC 62127-1]

3.38 nuK-NpoCTpaHCTBEHHOE, NUK-BPEMEHHOe aKyCcTU4yeckoe AapfieHue (NPOCTPAHCTBEHHbIA U
BpPeMeHHOMN NUK aKyCTU4YeCcKoro aaeneHusn) (spatial-peak temporal-peak acoustic pressure) Psptp: Ma: Hau-
Gonbluee U3 3Ha4YESHWII MOAYNA MaKCUManbHOIO aKyCTUYECKOro AaBIEHUSA CKATUSA UNN Pa3peXeHUs.

[IEC 62127-1]

3.39 BpeMeHHOW MakCUMYM BbIXOAHON MOWHOCTU (temporal-maximum output power) Py, Br: [ina
MOAYNUPOBaAHHOMN NO aMNMUTYAE BONHbI BPEMEHHOW MAaKCUMYM BbIXOAHON MOLLHOCTU BbIMMCASAIOT NO hopmyre

2
_1(P
““_Z(pmJP' 3

rae P — pelcTBuTenbHOE 3HaYeHUe BbIXOAHON MOLUHOCTHM ANA MOAYNMPOBAHHON NO aMNUTYAE BOSHLI;
Pp— BPEMEHHOW MUK aKyCTUYECKOro AaBneHus;
Pims — AEACTBUTENBHOE 3HAYEHNE CPEAHEKBAAPATUUHOTO aKyCTUHECKOTO AABNEHNA.

3HaveHus Pp Y Prmg U3MEPSAIOT B OAHUX 1 TEX Xe PeXMMax Moaynaumm v s OLHOW U TOW XX TOYKE Ha OCK
pacnpocTpaHeHuns nyyka.

3.40 nonHasa cymMma cpeaHux KBaapaToB akycTMueckoro aasneHua (total mean square acoustic
pressure) pms;, Ma?: Cymma 3HaueHMii CPeAHUX KBAZIpaToB aKyCTMYECKOTO AaBNEHUS, KKAbIA U3 KOTOPbIX
B3AT B onpeaeneHHon eauHn4YHou nnowiaaun B onpeaeneHHou niockoCTtu U C onpeaeneHHbiMu npeaenamm
CYMMWUPOBAHUS.

3.41 BpeMeHHON MaKCUMYM UHTEHCMBHOCTM (temporal-maximum intensity) /,, Br/mM2: [lns Mmoaynupo-
BAHHOW MO aMNNUTyAE BOMNHbI BPEMEHHOW MAKCUMYM MHTEHCUBHOCTU BbIMUCTIAIOT NO hopmyrne

P
| —_—tm 4
" A “)

rae Py, — BPEMEHHON MaKCUMYyM BbIXOAHON MOLLHOCTH,
Agr — 9phekTuBHaA Nnowaab U3nyveHus.

3.42 BpeMeHHOW NUK akycTuveckoro aaBneHus (temporal-maximum acoustic pressure) Pp: Ma: Mak-
CUMarnbHOE 3Ha4YeHWe MOAYNS MIHOBEHHOIO aKyCTUYECKOro AaBNEHUS B ONPeaeneHHON TOYKE aKyCTU4ECKOro
nons.

[IEC 62127-1]

3.43 nevyebHasa ronoBka (ireatment head): YcTpoiicTBo, coctosLlee U3 0AHOIO UMW HECKOMbKUX YIb-
Tpa3BYKOBbIX NpeobpasoBaTenei U CBA3aHHbIX C HUMU YacTen AN MECTHOTO BO3AEHCTBUA YNLTPasBykoM Ha
nawuueHTa.

[IEC 60601-2-5]

3.44 yneTrpa3BykoBOM npeobpasoBaTenb (ultrasonic transducer): YcTpoincTeo, npeobpasosbialoLLee
3MEKTPUYECKYIO SHEPIUI0 B MEXAHUYECKYIO SHEPTUIO W/UNM HA0BOPOT B YNLTPa3BYKOBOM AMana3oHe 4acToT.

[IEC 62127-1]

3.45 ynbrpasByk (ultrasound): AkycTuyeckue konedbaHus, 4acToTa KOTOPbIX NEXUT BblLLE BEPXHErO npe-
Jena crblLMMOoro 3Byka (T. e. Bbile 20 kIy) (cM. IEC 60050 (802) B gononHeHun k 6Gubnuorpadumn).

3.46 annapar gnsa ynsrpasBykoBoi Tepanum (ultrasonic physiotherapy equipment): O6opyaosaHue
AN reHepupoBaHna yrneTpasByka U BO3AENCTBUS UM Ha NauMeHTa C TepanesTU4YeCckuMU LENaMHu.

[IEC 60601-5-2]
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4 O603HaYeHUA U COKpaLLeHUs

a — reoOMeTpUYEeCcKUin paiuyC akTMBHOTO 3nemMeHTa neyebHON ronoBKu;
Agcs — MNOLLA/AL NONEPEYHOTO CeYEeHUs nyyKa;

Agcs(0,3)— nnowaab nonepequrov ceyeHus ny4ka, oueHusaemasi Ha pacctosiHum 0,3 cM OT (ppoHTanLHON
NOBEPXHOCTU Ne4YeBHON roNoBKY;

Agcs(2Zy) — nnoLaab NonepeyHoro cedeHus nyyka, oueHneaemas B To4ke NOCNeAHEro 0CeBoro Makcumyma
zy,

Agg — aheKTUBHas nnowasb n3ryveHus ne4eGHON ronoBku;
Agrn — HOMMHanNbHOE 3Ha4YeHne 3¢hPEKTUBHOM NNOLIAAN U3NYYEHUA NEeYeBHON ronoBKK,
ag — reoMeTpUYECKUin paauyc akTUBHOTO 3NeMeHTa rmapodoHa;
Ag — reoMeTpuyeckasi Nnowaab NoBepxHOCTU ne4ebHON ronoBKK;
max — MaKcUManbHbli achcekTUBHLIN paguyc ruapocoHa no IEC 62127-3;

Ay — eAMHUYHasA NNoLyajb PacTPOBOIO CKAHUPOBAHUS;

a

arp — nepuvoj aKkyCTuyeckoro noBTOPeHus;
b — MMHUMAanbHBIN PaanyCc MULLEHN AN U3MEPEHUA pagnaLMoOHHON CUnbI;
C — CKOpOCTb 3ByKa B BOJE;
ERD — CHWXeHUWe OTpaXxeHUi;
fawf — YaCTOTa aKyCTUYECKOTO BO3/IENCTBUSA;
F,c — K03hpuumeHT npeobpasosanus ana npuseaenns Agq(0,3) K Agg;
I, — athdheKkTMBHAA UHTEHCUBHOCTb;
I, — BPEMEHHON MAKCUMYM MHTEHCUBHOCTH,
K (= 2nt/\) — BONHOBOE YUCIIO;
m — rpagueHT NIMHENHOW perpeccun;
M| — 4yBCTBUTENLHOCTb HA KOHLIE kabens ruapodoHa Noj Harpy3Koi;
P — BbIX0AHas MOLLHOCTb f1e4e€BHON FONOBKMY;
Py, — BPEMEHHON MaKCUMYM BbIXOAHON MOLLHOCTH;
Pp — BPEMEHHOI MUK aKyCTUYECKOTO JaBNEeHNUs;

Psptp — MPOCTPaHCTBEHHbIN U BPEMEHHON NUK aKyCTUUECKOTO AABIEHUS;
pmax — MakcuManbHoe 3Ha4YeHue cpeaHeKkBaapaTtu4eCcKoro AaBneHus,
Prms — CPEAHEKBaAPATUYECKOE aKyCTUHECKOe AaBNEHNE;

pms, — NONHas CyMMa CPeHNX KBaApaToB aKyCTUIECKOTO AaBNEHUS:;

pms;(z) — nonHas cymma CpeHNX KBaJ|paToB aKyCTUYECKOrO JaBNEHNs, onpefeneHHbIX B 3aaHHoii nno-
CKOCTH Z;

prp — nepnoa NOBTOPEHUA UMNYILCOB;
prr — 4acrora noBTOPEHUA UMNYNbLCOB,;
Q — KO3(PPULIMEHT NMHENHON perpeccuu;

R — OTHOLIEHWE NWKOBOTO 3HAYEHUSA CPEAHEKBAAPATUHHOIO aKyCTUYECKOro AaBneHns K CpeaHeKBa-
ApaTN4ECKOMY aKyCTMYECKOMY AABAEHUIO, YCPEAHEHHOMY MO MIOWAaAU MOMNEPEYHOro CEeHeHUus
nyyka B 3a4aHHOM NNOCKOCTH;

Rgpn — k03hhULMEHT HEOAHOPOAHOCTM NyyKa,
S§ — pasmep Lara pacTpoBOro CKaHMPOBaHUS;
$(z) — pasmep wara pactpoBoro CKaHUpOBaHUA B 3a4aHHON NAOCKOCTH Z;

S, — HOPMMPOBAHHAsA AMCTAHLMSA OT NOBEPXHOCTH NpeoBpa3sosaTens A0 Kakoi-nMMGo onpeneneHHOoV
TOYKM HA OCW PACNPOCTPAHEHUS NYYKa;
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U — HanpsbxeHue Ha koHue kabens ruapodoHa;
U.

I
Up — MaKCMMarnbHOE 3Ha4YeHue curHana ¢ ruapodoHa;

__ curHan ¢ ruapodoHa B i-i TOYKe CKaHUPOBaHUA;

Z — paccTosiHMe OT nepeaHei NOBEPXHOCTU NevebHON rofoBKK A0 KAKON-NMBOo onpeaeneHHON TOYKN
Ha OCW pacnpoCTpaHeHUs Nyyka;

Z; — paccrosHue ot nepegHei NOBEPXHOCTU neyYebHON ronoBku 40 BbIBPaHHOW NIIOCKOCTN U3Mepe-
HUI (NepneHaUKYNAPHOW K OCU pacnpOCTpPaHeHus ny4ka);

Z)\, — PpaccTosHNe OT nepeaHei NOBEPXHOCTM NeYeBHOIl roNoBKM 10 NOGNEAHero 0CeBOro MakCUMyMa;

Zp — paccTosHue OT MepeaHen NOBEPXHOCTU ne4yeOHO rOMNoOBKM A0 TOYKM C MUKOBLIM 3HAYEHUEM
cpeaHekBaapaTu4HOro akyCtn4eckoro gaBrieHUs;

A — ANVHA YNETPAa3BYKOBOMN BOMHbI;
p — MJIOTHOCTb Cpefibl PACNPOCTPAHEHUS YIbTpa3ByKa.

YKka3aHHble B HACTOSALLEM CTaHAapTe HEONPEAENEHHOCTU pe3ynbTaToB U3MEPEHUIA COOTBETCTBYIOT A0-
BEPUTENLHOW BEPOATHOCTU P = 95 %.

5 XapakTepucTuUKn ynsTpasByKOBOro nons

JononHutenbHo K o6wmM TpeboBaHuaM, onpeaeneHHbiM B IEC 60601-1, n 4acTHbIM TpebGoBaHUAM,
onpeaeneHHbiM B IEC 60601-2-5, ans ka)xaoro Tuna ne4yebHoN ronoBku B CONPOBOANTENBHONM AOKYMEHTaLUN
U3roTOBUTENEM JOIDKHbI ObITh YKa3aHbl 3HAYEHMS CNEeAYIOLMX NapameTpoB:

- HOMWHasnbHasga BbIX04HAA MOLUHOCTL (£ 20 %);

- 9h(peKTUBHAA NNOLLAAL U3MNYYEHUs Agy N1e4eBHON ronosku (£ 20 %);

- 9(pdeKkTMBHAA MHTEHCUBHOCTL MPKU TOW XXe CaMON YCTAHOBKE OPraHoB YNpPaBfieHUd, YTo U ANs HOMU-
HanbHOM BbIXOAHOW MOLHOCTH (£ 30 %);

- yacrtoTta akyctudeckoro Bosgencrens (£ 10 %);

- KO3(hHMUMEHT HeoagHOPOAHOCTM nyyka Ry (£ 30 %);

- MakcumarnbHas UHTEHCUMBHOCTL B nyyke (x 30 %);

- TWN My4Ka;

- ANUTENbHOCTb MMNYNbCA, NEpUoAa NOBTOPEHUSI UMMNYIILCOB, KOIPMULMEHTA 3aNONTHEHUS U OTHOLLE-
HWUS1 BPEMEHHOI0 MakCUMyma BbIXOAHON MOLLHOCTU K BbIXOAHON MOLLHOCTM AN KaXaoro pexuma Moaynsuuu
(5 %),

- (hopma MogynsauMKM ANs KaXA0ro pexxmma Moaynsaumu.

B ckoGkax AaHbl 3Ha4eHus1 JoNyCTUMbIX NpeaenoB pa3bpocoB napamMeTpoB Mo pedynsratam usmepeHuii
NP1 UCNbITAHUAX TUNA, PACCMOTPEHHbIX B pa3aene 7, unum npu o06bi4HbIX CLITAHKUSX, YKa3aHHbIX B pasaene 8.
Ecnu TpeboBaHuns K ykazaHHbIM NpeaenamM He MOryT ObITb BbINOMHEHbI, TO B pe3ynbratax UCMbITaHuii cneayet
yKa3blBaTb UHYIO OLIEHKY HEONPEAENEHHOCTU NPU A0BEPUTENBHON BEPOSITHOCTU, paBHON 95 %. OmKHO ObITb
TakKe yKasaHo, YTo MONyYeHHbIe 3HAaYEeHUS HAXOAATCA B Mpeaenax 4onyckoB Takum 06pa3oMm, UTO U «HaUXyA-
LMey» 3HaYeHUs napamMeTpoB He BLIXOAAT 3@ 3TU nNpeaensbl, YTo cooTBeTcTBYET IEC 60601-2-5 1 ykasaHuaM,
NPUBEAEHHLIM B MPUIOXEHUN A.

Ons napaMeTpoB, OrOBOPEHHBIX Bbille, AOMKEeH ObiTb YCTAHOBMNEH AuanasoH paboumx Temneparyp.
JomkeH ObITb Takke ykaszaH Auana3oH Hanps>KeHUS CETEBOrO NUTaHUS.

Ecnu B annaparte ana ynsrpa3sykoBOW Tepanuu ucnonb3oBaHa nevyebHas ronoeka, cnocobHas pabo-
Tatb 6onee 4em NnpyM OAHOM HOMUHANMbLHOM 3HAYEHUM YaCTOTbl aKyCTUYECKOrO BO3AENCTBUSA, TO NEPEYUCTIEH-
HbI€ BbILLE NapamMeTpbl AOMMKHbI ObITh YKa3aHbl AN KaXA0ro HOMUHANbLHOIO 3HAYEHNS YaCTOThl aKyCTUYECKO-
ro BO3enNCTBUS.

Ecnu B annapare aAns ynbTpasByKOBOW Tepanuu MCMONb3oBaHa neyebHasa ronoeka ¢ Hacagkamu, TO
NEePEYUCIIEHHbIE BbILLE MapamMeTpbl AOMKHbI ObITb yKa3aHbl ANA Kaxaon KoMOuHauuM nevyebHo ronoBku u
Hacagku.

MpumMevyaHune — HacToAWwmiA cTaHAAPT He cofepxuUT TpeboBaHUi, OTHOCALLMXCA K 6e30NacHOCTU: OHU U3ro-
XeHbl B IEC 60601-2-5. TeM He MeHee yka3aHUsi O OCHOBHbLIM XapakTepucTukaM u 6esonacHocT o6opyaoBaHust MOXHO
HaWTh B MPUNOXeHUH A.
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6 YcnoBusa npoBeaeHUs1 USMepeHUn U cpeacTea UCNbITaHUN

6.1 O6wme nonoxeHus

Bce nsmepeHus Heo6xoanMO BbIMOMHATL B YCNOBUSIX, NTPUBNMKEHHBIX K CBOBOAHOMY MOS0, Npu Temne-
patype (22 + 3) °C.

Ecnu nsmepeHus BbINOMHAOT NpU APYroli TeMnepaType, TO OJDKHbI ObITb NPOBEAEHbI UCTbITAHWSA, NOA-
TBEPXKOAIOLME, YTO Pe3ynbrarhl, MONyYEHHbIE B COOTBETCTBUU C 7.6 1 8.6, HE 3aBUCAT OT TEMNEPAaTypbl, Npu
KOTOPOM MPOBOAAT UCMbITAHUSA.

Ona naMepeHnin ynsTpassBykoBOW MOLLUHOCTU B COOTBETCTBUM C 7.2 criedyeT NPUMEHATL AerasupoBaH-
HyI0 BOZyY. Micnonb3oBaHue AerasupoBaHHON BOAbI NPW U3MepeHusiX ¢ rmapodoHom no 7.3 He oba3aTenbHO.

MpumevyaHue — [erasmpoBaHHas Boga Heobxogmma Ans npefjoTBpalleHVs KaBuUTauuu, Korga annapat Ans
yNbBTPa3BYKOBOW Tepanun paboTaeT B pexume MaKCUManbHoW (MnnM GNM3KOM K MaKCcUMarnbHOR) BbIXOLHOW MOLLHOCTM.
MHdbopmaLuio 0 NoaroToBKe BOAkI, MPUrOLHOW AN UCNbITAHUIA annapaToB AN YrsTpa3ByKOBOW Tepanun, MOXHO HalTm
B [EC 61161 u B [3].

Bce naMepeHus pekoMeHayeTca NpPOBOAWUTL MOCNEe COOTBETCTBYIOLLErO MPOrpeBa annapaTypbl, BpeMs
KOTOPOro yCTaHaBMBAET U3rOTOBUTENbL. ECNK Takoi nepuos He YyCTaHoBMEH, TO cneayet npumeHaTs 30-mu-
HYTHbIA NPOrpes.

6.2 NaMepuTenbHbINA pesepByap

NameputenbHbiii 6ak, NCNONb3yeMbIi ANst U3MEPEHU C rnapooHaMm, JOMMKEH UMETbL JOCTATOYHbIE
pasmepsl, YToObl pa3MECTUTE B HEM rMAPOMOH M neveBHyIo ronoBky. Pasmepbl 6aka 4OMmMKHbI Y4 0BETBOPATL
TpebosaHuam IEC 62127-1.

HeobxoauMMo TOYHO OTperyrnMpoBaTb OTHOCMTESNIbHOE MOMOXEHWE W YIMOBYKO OpueHTauuio nevebHomn
rOMNoBKW U rMapocoHa AN UX yCTaHOBKKU B cOOTBETCTBUM C IEC 62127-1. [INA BLINOAHEHUSA 3TUX YCTAHOBOK
[OoMmkeH ObiTb obecneyeH NonHbIN HAbop cTeneHen cBoBOAbLI 3TUX NEPEMELLEHUA UNKU, N0 MEHbLUEN Mepe,
TPU HE3aBUCUMbIX CTEMEHM MONEPEYHbIX NEepeMeELLEeHUI ToNoBKM unu ruapodoHa. Aina cosgaHua ycnosum
€cBOOOAHOIO NOMNA MOXET 0KA3aTbCA HEOOXOAUMBIM NOKPLITL CTEHKN 6aka, a TaloKe [epXKaTenu rosioBku U ru-
ApodpoHa nornoLarLLmMm MaTtepnanom UM pacnofioXKeHHbIMU NOA YINIOM OTPaXKaTeNsiMU U NMOrNOTUTENSAMM C
XOPOLLUMM MOITOLLEHMEM U MarnbiM paccesHueM. YUtobbl obecneuntb ycnosusi CBO60AHOro nons, Heo6xoaumo
CHU3UTb OOLUMIA YPOBEHb OTPaXXEHUW HE MeHee vem Ha 25 ab. [na nposepku 3(pEPEKTUBHOCTU CHUXKEHUSA
OTpa)keHui NpyU NPUMMEHEHUM NOTMNOLLAIOLLMX U pacCcenBaloLLMX MaTepuasioB MOXXHO UCNOSbL30BaTL Pa3nuy-
Hble MeToAbl. [lanee npuBeaeH OAMH U3 NPUMEPOB TaKON NPOBEPKMN.

Tpumep — CHuXeHue ompa)XeHUsi om aKycmu4ecKo20 I02JI0Mmumesisi MOXHO IpoeepuMmb, UCHOb3ys
cnedyrowyio npoyedypy. OmpaxeHHbIl om no2/10mMumensi, paciosioXXeHHo20 8 daslbHeM foJie omaesIbHO 603-
6yx0aemo20 npeobpazoeamerniss cU2Han uMepsaiom Ha Yacmome akycmu4eckozo eo3delicmeusi ucnsimyemou
neyebHOU 20J106KU C UCIIONL308aHUEM UMIYJILCO8, 3aroJIHeHHbIX yrbmpa3seykoeol Yacmomol. CuaHan ¢ au-
dpogpoHa U .o h o (CPEOHEKSAOPaMUYHBIL UNU MUKOEbI]), NPUHUMaeMbIl ocsie ompaXeHus1 om poHManbHol
N108epPXHOCIMU aKycImu4eckoz0 fo2s1omumens, cpagHUBalom ¢ CU2HasIoM, ompa¥eHHbIM om IJI0CKo20 (coeep-
uieHHo20) ompaxamens U, p..,. 102nomumens u ompakxamernt 80/mkHbl 6bimb pacrionoxeHb! Nod He6osb-
WwuM y2710M oM HOPMaJIU K OCU pacnpocmpaHeHus1 ny4yKa u eonu3u om Hee mak, Ymo6bl ompaxeHHbIl cueHan
Moz nonacme Ha 2udpoghoH. CHUXeHUe ompa)keHUs1 eblyucnsiom no ¢popmyne

ERD = - 20 log¢ [Uapsorber! Ureflector)- (5)

[Ons xopoweli annpoKkcumayuu NosIHO20 ompaxeHus Moxem 6bimb UCIONL308aH ompaxamesb U3 cmanu
monuwjuHoli He MeHee 25 MMm.

Coomeemcmeue KOHCMPYKUUU U3MmepumersibHo20 6aka ycnoeusiM ceo600HO20 110J151 KOHMPOUPyM 1o
HeusmMeHHocmu npou3seedeHus pms, s2 (7.4.6) nocne sasepuieHus uamepeHuil, paccMompeHHbIX e pasdene 7.

MpuMedaHune — [na HEKOTOPbIX JSe4eBHLIX roroBOK NajatoLLuii Ha rorioBKy yrsTpasByKOBOM cUrHar, KorepeHT-
HO OTPaXKeHHLI OT MOrnoTUTEnNeil ¢ MagKoW NIIOCKOH NOBEPXHOCTLIO, MOXET U3MEHSTb U3MEPSEMYIO BBIXOAHYIO MOLL-
HOCTb. B aTux cnyyasx ans obecnedeHUst ycrioBuii cB0GOAHOro Nons crnefyeT UCMONb3oBaTh akyCTUYECKUE MOTNoTUTENN
C HEPOBHOM NOBEPXHOCTHHO.

9
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6.3 M'mapodoH

Onsa namepennsa 3EKTUBHON NNOWAAN U3NYYEHUA CNEayeT UCNONb30BaTb 30HAOBbLIE TMAPOdOHBI C
aKTUBHbIM 3NeMEeHTOM 13 nonueuHunuageHdTopuga (MBAOP) unu nbesokepamukn (LUTC). Ona obecneveHna
TpebyeMoin TOMHOCTU U3MEPEHUI CMTHAN C ruapodoHa MOXHO yeunusaTtb. MakcumansHoe 3HavyeHue adpdek-
TUBHOTO pajaunyca ruapodoHa &g, UCNOonbL3yemoro Ans 3MEpEHUN, AOMKHO ObITb TakuM, YTOObI

8may/ M S 0,4, ®)

MpumMmevyaHuns
1 Bonee nosHyto nHgopmaLuio 06 UCNonb3oBaHUK rMapocoHa MoXHO HaiiTu B IEC 62127-1,
2 BnusiHue agpekTUBHOrO pagmnyca ruipodoHa Ha U3MepPEeHUa paccCMOTPEHO B MPUMOXEHUU H.

6.4 NsmepeHuna cpegHeKkBaAPaTUYHbIX UM NMKOBbIX 3HAYE€HUI CUrHana

N3mepsiemoe Ha BbIXOAHOM pasbeMe Kabens HanpsbkeHue U ruapocdoHa AOIMKHO COOTBETCTBOBATH
MrHOBEHHOMY aKyCTUYECKOMY JaBIIEHUIO P KaK

p= UM, )
roe M| — 4yBCTBUTENLHOCTL Ha KOHUE Kabens ruapooHa nog Harpy3Kkon.

OpfHako Ha npakTuKe AN aHanu3a pesynbTaToB OTHOCUTENbHBLIX U3MEPEHWIA C MOMOLLbLIO MMAPOdOHa,
paccMartpuBaeMbIX B HACTOSILLEM CTaHAapTe, He Tpebyercs 3HaTb aBCONIOTHLIX 3HAYEHUI aKyCTUHECKOTO AaB-
nexwus.

[ns yao6cTBa NoCneayioLero U3NoKeHns noj akyCtTudeckum aasneHuem byaem noapasymeBarb cpea-
HeKBaApaTUYHOE aKyCTUYECKOE AaBIEHNE, XOTSl U3MEPEHUS MOTYT GbITb BbINOMHEHBI C NONYYEHNEM KaK Cpeji-
HEeKBaAPaTUYHBIX, TaK U NUKOBbIX 3HAYEHUMA.

MpuMmevyaHne — Tak Kak UCKaXeHUS, Bbi3BaHHble SCbcpeKTaMM HENUHEeNHOro pacrnpocTpaHeHns, Kak Npasuno,
npeHe6pe>KV|Mo Marsbl, TO NUKOBbIE 3HAYEHUA aKyCTUHEeCKOro gasneHna nponopunoHarbHbl cpefHekBagpaTUYHbIM. Mo-
3TOMY MOXXHO U3MepATh KaK cpefHekBagpaTuU4Hble, Tak U NUKOBbIe aKyCTUYeCKNne faBrieHus.

HomkHa GbITb TaKKe onpeaeneHa NUHERHOCTb CUrHana Ha BbixoAe KoMOuHauuu ruapocdoHa unu rmapo-
hoHa ¢ npeaBapuTenbHLIM YCUNUTENEM M CPEAHEKBAAPATUHMHOIO UM MUMKOBOIO AIETEKTOPa, U Npu Heobxoau-
MOCTU B pe3ynbrarbl U3mepeHnss Heo6xoAMMO BBECTU NMONPABKY HA HENUHENHOCTb.

B 3T0M Ccnyyae NUHEHOCTb NPOBEPSAIOT C MOMOLLLIO YNBTPa3BYKOBOrO npeobpasosarens, paboTaioLlero
B PEXMME TOHASIbHbIX UMMYSLCOB, NPU 3MEPEHUN NMPUHUMAEMOTO TMAPOGOHOM UMM U3MEPUTENBLHOW CUCTe-
MOW B LIENOM CUTHaNa Kak pyHKUMW NPUKNaabLIBAEMOro K ynbTpa3BykOBOMY npeobpasosarento Bo30yxaalo-
LLero HaNPsHKEHUS.

7 Metoabl U3MepPEeHUn, peKoMeHayeMble NMPU UCNbITAaHUAX TUNa

7.1 O6wme nonoxeHnsa

Ona onpeaeneHus napameTpoB, NPUBEAEHHBLIX B 7.5, Npu UCNbITAHUSIX TUNA CneayeT NPUMEHSITL NPo-
ueaypbl, ykazaHHole B 7.2—7.4.

Ecnu B annapare Ans ynsTpa3sBykOBOW Tepanuu npeycMoTpeHO ynpaBneHue akyCTUHeCKUM BbIXOA0M
ynbTPa3BykoBOro npeoGpasoBartens B 3aBUCUMOCTU OT U3BMEHEHUSI aKyCTUYECKOrO MMNEAAHCa cpeabl pacnpo-
CTpaHeHUs1, TO Npu U3mepeHnsx chyHKLMS TAKoro yNpaBreHust A0SDkHA ObiTb BbIKMIOYEHA.

7.2 HOMMHaNbHAaA BbIXOAHAA MOWHOCTb

BbIX04HYI0 MOLLIHOCTL annapaToB Afisl yNbTPa3ByKOBOW Tepanuu cnegyetr M3MepaTb B COOTBETCTBUU C
IEC 61161. HoMMHanNbLHaA BbIX0AHAA MOLLHOCTbL A0IkHa ObiTb OnpeaeneHa Npu HacTPOoike OPraHoB ynpassie-
HUSA HA MaKCUMASTbHYIO BbIXO4HYIO MOLLHOCTbL. Bo usbexxaHue kaButaumu B USMEPUTENLHON cUCTEME cneayeT
NPUMEHSATL Aera3supoBaHHylo Boay. PaclumpeHHas HeonpeaeneHHOCTb M3MepPeHuil, BbINOMTHAEMbIX B COOTBET-
CTBMU C roCcyaapCTBEHHOM NOBEPOYHON CXEMOMN, onpeaensemas npu 0BepUTENbHON BEPOATHOCTU, PaBHON

10
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95 % (9.1), He pomkHa npesbiwaTtb * 15 %. ABGCONIOTHBLIA MAKCUMYM HOMWHAMNbHON BbIXOAHOW MOLLHOCTU
JOmkeH BbITb OnpeaeneH n3 CyMMbl HOMUHAMNbHON BbIXOAHOW MOLLHOCTY U pacLUMpeHHO HeonpeaeneHHOCTH
U3MEpPEHUs CpeaHero 3Ha4eHs HOMUHAmNbHOW BbIXOAHOW MOLLUHOCTH, a Takke MakCMMaribHOro npeBbILLEHUsI
3TOW MOLLIHOCTM MPU U3MEHEHUU HANPSHKEHUA NUTAHUA CeTU Ha £ 10 % OT HOMMHAMBLHOIO 3Ha4YeHus. CMm. npu-
noxexue F.

7.3 U3mepeHusa rmgpopoHom

IleyeGHasnA ronoska AOMkHa ObITb YCTAHOBNEHA B U3MEPUTENbHbIN 6ak B COOTBETCTBUM C YKa3aHUSIMMU,
npuBeAEHHbIMU B pasgene 6.

M3BECTHO, YTO HEKOTOPbIE NevebHbIe TONOBKM U3NYYaloT aCUMMETPUYHBIE NyYKW. B aTux cnydvasx ne-
yebHas ronoska JOMKHA MUMETb MapPKUPOBKY Ha KOPMNyCe, yKasblBaloLylO HanpasneHue, CkaHMpoBaHue no
KOTOPOMY AaCT MakCMMarnbHOE OTKMIOHEHWEe MIoLaamn NONeEPeYHOro CeYeHUs ny4Yka OT CPeaHEro 3Ha4YeHus,
onpeeneHHoro ckaHuposaHuem B 06eux nnockoctsax. OaHa U3 OCel nepemMeLleHust rmapodoHa AormkHa
ObITb NapannensHa MapkKMPOBaHHOMY HarnpaBneHuio (CM. 7.4.3).

Bo u3bexaHve kaBuTauum Bce namepeHus apeKkTUBHON Nnowaam U3nyvyeHus crnegyer npoBoauTb €
060pY0BAHNEM, HACTPOEHHBIM HA PEXUM HEMpPEpPbIBHON BOMHbLI C MHTEHCUBHOCTLIO, MEHbLUEi 0,5 Br/cm2.
PekomeHayeTcs, 4Tobbl ANs NeYebHbIX ronosok ¢ ka < 20 MHTEHCUBHOCTb He npesbilwana 0,2 Br/cm?2. Mo-
3TOMY UCNOMb30BaHWE AEra3upoBaHHON BOALI B 3TUX U3MEPEHUAX HE 00513aTenbHO, XOTA BCE Xe Heobxoaumo
y6eanTeCa B OTCYTCTBMM BO3AYLUHbIX NMY3bIPLKOB HA NOBEPXHOCTU rMAPOoHa 1 neveBHOl ronoBKu.

Mpumedanus

1 VamepeHusa nnowyagn nonepeyHoro ceveHns nyyka npoBOAST NPW HUSKUX 3HAYEeHMAX MOLLUHOCTU, YTOObI He no-
BPEAUTb UCMOMb3yeMbli rTMAPOdOH. MNpaBoOMEpPHOCTE KCTPanonALMM 3TUX 3HAYEHUA Ha YPOBHMW BLICOKOW MOLLHOCTH, TH-
MUYHblE ANS TepaneBTUYECKUX BO3LENCTBUIA, paccMOoTpeHa B NpunoxeHum G.

2 JNeyebHele ronoekn ¢ @ < 10 MM, NO CpPaBHEHMIO C rofloBKaMn GOrbLUMX pasMepoB NpU TEX Xe caMbiX pexumax
paboThl, reHepupyoT none ¢ 6ornee BbICOKMMU YPOBHSAMU BPEMEHHbIX MUKOB aKyCTU4eCcKoro AaBneHus. [ns nevyebHbix ro-
FI0BOK C 4acTOTOW akycTuyeckoro Bosgenctans 1 ML 1 MeHbLUEe 3TO NOBLILLAET PUCK BOSHUKHOBEHUA KaBuTaLuu. Mo aToii
npudHe AN ronoBoK ¢ ManbiMW 3Ha4eHUSAMU ka 1 peKoMeHoBaH BepXHUiA npeaen uHTeHcusHoctu 0,2 Br/cm2.

[na CHUXKEHMA BO3SMOXHOIO BIIMAHMA aKyCTUYECKUX OTPAXKEHUI HA NPUHUMAEMBIN TMAPOOHOM CUrHan
ZJONyCKaeTcs NPOBOAMTL M3MEPEHUSA HA annapare Ans ynsTpa3BykoBOl Tepanuu, paboTtalowem B MMnynbc-
HOM pexxume. B aTom cnyyae pekomeHayerca y6eanTbCa B TOM, UTO 3MepsieMble napameTpbl MOAYNUPOBaH-
HOW N0 aMnnuTyAe BOSHbI 9KBUBAMNEHTHbLI NapamMerpam, NoNy4aembiM B PEXXUME HENPEPLIBHON BONHbLI. Mpu
9TOM PEKOMEHIYETCA OLUEHUTb BAMSIHUE PEXMMA TOHANbHbLIX UMNYNLCOB HA HEONPEAENEHHOCTb M3MEPEHUN
HOMMHAarbHbIX NAPaMETPOB, NEPEYNCNEHHBIX B pasaene 5.

Ocb pacnpocTpaHeHus nyyka neveGHON ronoBKKU cneayeT ycTaHaBnuBaTb B COOTBETCTBUM CIEC 62127-1.
PaccrosiHne 40 BTOPON NIOCKON NOBEPXHOCTH (3.12) nepBoHa4anbHo BbIGUPAIOT CHa4Yana pasHbIM Aggy/(3A).
Ecnn npu 3TOM HE yaaerca HaWTW OTAENbHLIN MUK UMK HEMb3A NPUONU3UTLCA HA 3TY AUCTAHLMIO, TO pekKo-
MEeHAYyeTCA BbIOpaThL Gonbluee pacctoaHue, pasHoe 2Acp,/(t)). Ecnu ato paccroaHue cnuuikom 6onbLuoe,
TO ANA onpefeneHns ocu pacnpoCTPaHEHUA Myyka BbIOUPAIOT APYryI0 U3MEPUTENbHYIO NOCKOCTb, Cylle-
CTBEHHO AanbLue OTCTOALLYIO OT nepeol. MNocne Takoit ICTUPOBKM A0MKHA ObiTb UCCNEI0BaHA 0CEBas 3aBU-
CMMOCTb AaBNEHUA, NPU 3TOM cneayet HauTU PacCTOsTHUE A0 NNOCKOCTU MAKCUMYyMa CpeAHeKBaAPaTUYHOrO
aKyCTU4eCKOro aBNEeHUA Z, U 10 TOUKN NOCNEAHEro MakcumMyma zy Ha 3TOMN OCM.

Pasmep wara npu 0CEBOM 30HAUPOBAHUM, KaKk NPaBUNO, pekoMeHayeTca BuiGupars B npegenax ot 0,5
80 1,0 MM, U OH HE A0MKEH NpeBbiwaTb 2,0 MM.

YacToTy akyCTU4MECKOTrO BO3AENCTBUA CneayeT onpeaensite C NOMOLLbIO rmapodoHa Ha pacCTOAHUM Z,
OT ne4eBHON ronoBku.

MapooHOM, pacnoNOXKeHHbIM B 3TON € TOYKe, ONPEeAensioT Takke ANUTENbHOCTb UMNYNbLCA, NEPU-
04 NOBTOPEHMA UMMYNbCOB M KOA(PDULNEHT 3anoNHEeHUA, NpU 3TOM ANA Pa3NUYHLIX PEXUMOB MOAYNSALIMK
AomkHa ObITb 3anucana u opma Moaynauuu. Ons Kaxaoro pexuma moaynaumum HeobxoamMo onpeaensitb
YaCTHOE OT AENEHUA BPEMEHHOro NuUKa aKkycTUYeCKOro AaBnNEHUsl Ha CpefaHeKBaapaTUYHOEe aKyCTUYecKoe
hasneHue. BpemeHHOW MakCUMyM BbIXOAHOMW MOLLUHOCTU ONPEAEnsiioT U3 3HAYEHUS! BbIXOAHON MOLLHOCTH,
NONy4EeHHOro B 7.2.

p

7.4 3 dekTBHAA NNowWaab U3Ny4YeHUA

7.4.1 3phekTNBHYI0 NNOLWAAL U3NYy4YEHUA Ay ne4eGHON ToNOBKKM CreayeT ONnpeaensTh NyTem pacTpo-
BOTO CKAHUPOBAHUA B aKyCTUHMECKOM Nofe B NIIOCKOCTU, NEPNEHANKYNSPHON OCU PacnpOCTPaAHEHUs ny4ka, ¢
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nomoLLbio rmapodoHa Ha paccTtosiHum 0,3 CM OT PpPOHTaNBLHON NOBEPXHOCTM ne4veBHoi ronosku. Mo nsme-
PEHHOI TakuM 06pa3om MnoLuaan NnonepeqHoro CeHeHns nyyvka Agsg BbIMMCNAIOT 3MPEKTUBHYIO NnoLjaab
nanyyenunsi. OcHoBHble TpebOoBaHMS K pacTPOBOMY CKaHWpPOBaHUIO nNpuBedeHbl B B.1 n B.2 npunoxexus B.
Mpoueaypa U3aMepeHuii U aHanu3a pesynbTaToB U3noxeHa B 7.4.2—7.4.7. MNpu cobniogeHnn HopMarnbHbIX
YCMOBWUI UCNbITAHWUIA HEONPEAENEeHHOCTb M3MepeHnsa adhPeKTUBHOW Nnowaam nanyvyeHuns cocraendaet 10 %
npu 4OBEPUTENBHOW BEPOSATHOCTU, paBHON 95 %.

Mpu onpeaeneHun KoapuLMEHTa HEOAHOPOAHOCTH Nyyka Rgy B HOPMaribHbIX YCMOBMAX UCMbITAHUIA
MOXHO MOMYyYUTL HEOMNPEAEneHHOCTb Pe3ynsTaToB, MEHbLUYIO + 15 %, NpU AOBEPUTENBLHON BEPOATHOCTH,
paBHoi 95 %.

7.4.2 inA onpefeneHns Makcumyma CpeaHEKBaapaTuYHOIO akyCTU4ECKOro AaBneHus pPp,,, B aKyctu-
4YeCKOM none ruapodoH, yCTaHOBIIEHHBIN HA PACCTOAHUN Z,, NepemMeLLatoT B NIOCKOCTU, NePneHANKYMSPHOM
OCU pacnpocTpaHeHus nydka.

NS 9T0ro MO>XHO MCNONbL30BAaTb ABTOMAaTUYECKOE PaCTPOBOE CKAaHUPOBAaHWE UMK NepemeLLeHne rmapo-
choHa BPY4HYIO B OFrpaHUYEHHOM 06racTi akyCTM4ecKoro nonsi.

7.4.3 Tnowaab NONepevyHoro cevyeHus nyyka cnegyer onpeaenatb Ha pacctosiHum 0,3 cm oT pabouen
MOBEPXHOCTM Ne4eGHON roNoBKK M B TOUKE Zy, COOTBETCTBYIOLLIEN NMOCMEAHEMY OCEBOMY MakcuMyMy. AHAnNn3
pe3ynesTaToB pacTpOBOr0 CKaHWpOBaHWUA cneayeT NpoBOAUTL B COOTBETCTBUM C B.3 npunoxenus B. B pe-
3ynbTaTe nony4alT 3Ha4YeHUs nnoLwaau nonepeyHoro cedeHns nydka Agg(0,3) 1 Ageg(zy). @ Takxke nonHyio
CYMMY CpefiHUX KBaApaTOB aKyCTUYECKOro AaBrIeHUs1 PMS; B KaXI0W N3MEPUTENLHOM NIOCKOCTH.

7.4.4 CnegyeT onpeaenuTb rpagueHT NMMHENHON perpeccumn m U KOIMPULMEHT NMHERHON perpeccun Q

[Q = miAgcg(0,3)]:
7.4.5 Tvn ny4ka cnegyert onpeaenaTs:
n3 Q> 0,1 cm~! — pacxoaswymiics:;
-0,05cm~'s Q £ 0,1 cM~! — KORMMMMPOBAHHDII; )
Q < - 0,05 cm~! — cxopswpiica.
7.4.6 O(EKTMBHYIO NNOWAAL U3NYYEHNA A nevyebHON ronoBKu CreayeT onpeaensTs:

U3 Agg = Fac Apes(0.3) = 1,333 Ag5(0,3). )

MpumevyaHue — McecnefoBaHUA NOKa3bIBAIOT, YTO ANSA Ne4YebHbIX roNoBOK C ManbiMU 3HAaYEHUAMU ka Npu Nn-
HENHOW SKCTpanonsaLunumn pe3ynsraTtos CKaHUPOBaHWA NO YETLIPEM MIIOCKOCTAM MOTYT UMETb MECTO (PU3NHECKN HEBO3MOX-
Hble 3Ha4YeHUs abEeKTUBHON Nnowaan usny4eHus. NpuseaeHHbIN BhiLLEe aHanua, Npu KOTopoM addeKTUBHYO Nnowagb
U3ry4YeHUs: onpeaensioT N0 U3MEePEeHUAM B OAHOW NNOCKOCTU Ha paccTossHUU 0,3 CM OT BLIXOAHOW CTOPOHLI NevebHoM
ronoeku, obecneunBaeT 6onee JOCTOBEPHLIE AaHHbIE.

7.4.7 KoadhpnumeHT HeOAHOPOAHOCTH NyYKa Rgy CNeayeT BbIMMCHATD:

s Ry = PP (10)
pms,s
rae pmss2 = %{[pmst (0.3)5%(0.3)] + [oms, (zw)s%(z)]} 1)

MpumMedaHue — XOTA P , U PMS; ABNAIOTCA NapamMeTpamMu akyCTUYECKOro JaBreHns 1 KBaaparta akycTude-
CKOro [1aBNeHusl, 0HaKo Ans onpeaeneHns Rgy NCMOMbL3YHT TONBKO WX OTHOLLEHUE, MO3TOMY 3HaHNS YyBCTBUTENBHOCTH
ruapodoHa Ha KoHUe kabens noa Harpyskoit He TpebyeTca.
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MponsseneHne pms; $2 ABNAETCA XapaKTEPUCTUKON aKyCTUYECKON MOLLHOCTM, BbIMUCASEMOi CyMMU-
poBaHWEM 3Ha4YeHUii KBaapaToB AABEHWUA NO NNOLLAAN PACTPOBOro CKaHUPOBAHWA B NIOCKOCTH, OTCTOALLEN
Ha 0,3 cMm oT nie4ebHoit ronoBKu, U B MNOCKOCTU Zy. B naeane oHo OyaeT HEN3MEHHbIM Npu YBENMYeHnm pac-
CTOSIHMSA OT Ne4YebHON ronoBKy.

7.4.8 MNpoueaypsbl, M3NOXKEHHbIE B 7.4.1—7.4.7, COOTBETCTBYIOT U3MEPEHUAM Ha OAHON nevyebHon ro-
noeke. Mocne namepeHuit, NPOBEAEHHbIX HA rpynne ne4yebHbIX rofoBOK, OTOOPaHHbLIX B COOTBETCTBUM C Tpe-
GoBaHusMM 9.1, AOMKHbI ObITb ONpPeaeneHsl CPeAHME 3HAYEHUA PA3NUYHbLIX NAapaMeTPOB, NEPEYNCIIEHHbIX
B7.5.

7.5 NMapameTpbl, onpegenaeMbie Npy UCNbITAHUAX TUNA

Mpun ncnbITaHUAX TUNA AOMKHbI ObITh ONPEeAEeneHbl M 3aNPOTOKONMPOBAHbI CeayIoLLMe NapaMeTpbl:

- HOMMHAasbHAasA BbIXOAHASA MOLLHOCTb;

- 3beKTUBHAA NNoLLaab UsnyveHus A Ne4eGHON ronoBKu;

- 3(PPEKTUBHAS UHTEHCUBHOCTb [, MPU TOM K€ CAMOM MOMOXEHUU OPraHOB YNPABMNEHUs!, YTO U NPU N3-
MEPEHUN HOMUHANBHON BbIXOAHOW MOLLHOCTMU,;

- yacToTa aKyCTU4eCcKoro Bo3aencrems f;

- paccTosiHue z, OT (PPOHTaNbHOW NOBEPXHOCTU nedeBGHOW ronoBkM A0 MUKa CpeaHeKBaapaTU4HOro

P
JaBneHus;
- KO3(h(ULMEHT HEOLHOPOAHOCTHU Ny4Ka Rpy;
- TUN NyYKa;

- ANUTENbLHOCTb UMMYNbLCA, NEPUO] NMOBTOPEHUA UMMNYMNLCA U KOIDMULMEHT 3aNONHEHUS AN KaXaoro
pexxuma Moaynsaumm;
- chopma mMoZynsALMM AN KAXKZOTO pexxuma Moaynsauum.

MpumMmedaHue — STOT HaGop NapaMeTPOB MOXET GbITb MCMONB30BaH NpU 3anuck XapakTepUCTUK OfUHOYHOTO
o6paslia annapara Ans ynsTpasByKoBol Tepanuu.

31K 3HaYeHust AoMmKHbl BbiTb cpeaHumu, Basnpylowmmmucsa Ha otbope 06pasLoB, OrOBOPEHHOM B 9.1.
MeTogamu, N3NOXKeHHbIMIA B NPUIOXEHUK J, AOSKHA ObITh Taloke onpeaesieHa paclumpeHHas HeonpeaeneH-
HOCTb U3MEPEHUIi NPU JOBEPUTENBHOW BEPOATHOCTU, paBHOW 95 %.

Kpome TOro, Ansi HEKOTOPbLIX NapaMeTpoB AOIHKHbI BbiTb onpeaesnieHbl abCoNOTHbIE MaKCUMYMbl UMK
abCcontoTHbIE MUHUMYMbI:

- abConoTHLIN MUHUMYM 3DMEKTUBHON NIOLLAAN U3NYYEHUA A0SHKEH ObiTb BLIMUCAEH BbIYUTAHWEM
pacLUMPEeHHON HEONpeaeneHHOCTU naMmepeHus achdeKkTUBHON NNoLWaan nsnyyeHus (Npn AoBepuTenbHON Be-
POATHOCTU, paBHOW 95 %) u3 cpeaHero 3HayeHuss achekTUBHON NNOLAAN USNYYEHUS;

- abCconioTHLIN MakCUMyM K03hMLMEeHTa HEOAHOPOAHOCTH NyYKa AOMKEH ObITb ONpeaeneH CyMMHUpo-
BaHMEM HeonpeaeneHHOCTU ero uamepeHust (Mpu AO0BEPUTENBLHON BEPOSATHOCTH, paBHON 95 %) u cpeaHero
3Ha4YeHna KoadULMeHTa HeOAHOPOAHOCTH MyyKa.

7.6 Kputepum roaHoCcTU NpU UCNbLITAHNAX TUNA

[ns nepevncneHHbiX HWKe NapamMmeTpoB KPUTEPUM TOLHOCTU KaXKA0W ne4eBHON ronoBKU AOIMKHbI ObITh
TaKkoBbIMM, YTOObI U3MEPEHHbIE 3HAYEHUSA NIIOC U MUHYC, pPacLUMPEHHaa HeonpeaeneHHOCTb MX M3MEepPEeHns
npu 4OBEPUTENbHON BEPOATHOCTH, paBHON 95 %, HaXoAUNUCH B AManas3oHax, orpaHUYeHHbIX HOMUHAamNbHbI-
MU 3HAYEHUAMU U UX AONYCKAMM, OTOBOPEHHbIMM B pasaene 5. [laHHbIMM napameTpamMm SABNAI0TCA cneay-
oLue:

HOMMHAaNbLHaA BbIXOAHAA MOLLHOCTb;

apdhekTUBHAS NNOLLAAL U3NyYeHNA Azp neuyebHON ronoeky;

4YacToTa aKyCTUYECKOro BO3AENCTBUS;

ANUTENBHOCTbL MMNYNbCA, NEPUOA NOBTOPEHUS UMMYILCOB U KOAPDULUEHT 3aNONMHEHUSA AN KXKA0r0
pexmmMa Moaynauuu.

[Ins napameTpa «TUN Ny4ka» KPUTEPUIt TOAHOCTU JOIMKEH BbITb TaKUM, 4TOGLI OH COOTBETCTBOBAN HOMU-
HanbLHOMY TUNY, OFOBOPEHHOMY B pasgene 5.

Ana acpdEKTUBHON MHTEHCUBHOCTU U KOA(PDULMEHTA HEOAHOPOAHOCTYU MyYKa KPUTEPUU FOAHOCTU Oro-
BopeHbl B IEC 60601-2-5. bonee noapo6Hyio uHhopmMaumio 06 3TMX napaMeTpax MOXHO HaWTH B NMPUIIOXe-
Humn A.

CooTBeTcTBME 3TUM TPpEGOBAHMSAM NPOBEPSAIOT U3MEPEHMSIMKN NO 7.2—7.4.
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8 MeToabl UCNbITaHMIA NPU BbINyCKe U3 NPOU3BOACTBA

8.1 O6wme nonoxeHnsa

MeToa bl UCMbITAHWI, YCTAHOBIEHHBIE B HACTOALLEM pasziene, MOTyT NPUMEHSATLCS Kak MW UCNbITaHNSX
Ka>Kaoro 3k3emnnspa annapara Ans yrsTpassykoBOW TEPanuu, Tak U MPU UCTLITAHNSX HEKOTOPOW BbIGOPKU
annapartoB M3 NapTUU. STU UCTILITAHUST MOTYT ABUTLCA OCHOBOM ANA COBEPLUEHCTBOBAHWS NMPOU3BOACTBA U
obecneveHuns kauecTea NPOAYKLIMK.

Kpome TOro, 3TU UCNbITAHWS BKITIOYAKOT ONPEAENEeHNe 3Ha4eHUN COOTBETCTBYIOLLIMX aKyCTUYECKUX napa-
METPOB, KOTOPbIE HEOOGXOAMMO 3aTeM CPaBHUBATL CO 3HAYEHUAMU, OGLABNAEMbIMU U3rOTOBUTENEM (HOMMU-
HaNbHLIMKU 3HAYEHUSAMM), U UX JONYCKaMU, NPUBEAEHHLIMU B pasaene 5.

8.2 HoMuHanbHaa BbIXO4HAA MOWHOCTb
HomMUHaNbHYIO BbIXOAHYIO MOLLHOCTb CReayeT onpeaensTs B COOTBETCTBUN C 7.2.

MpumMmevyaHue — HecmoTpsa Ha To, 4TO B HACTOALLEM cTaHAapTe TpeGoBaHUS K TOYHOCTN yKasaHUs 3HaYeHui
MOLLIHOCTU, HANUMPYEMOI Ha NynkTe ynpasneHns annapata, OTCYTCTBYIOT, OHa CYLECTBEHHO 3aBUCUT OT TOYHOCTU UC-
nonb3yeMblxX NPU UCNBITAHNAX CPeAcTB uamepeHuin (cm. IEC 60601-2-5).

8.3 A pekTUBHAA NNOWAAL U3NYYEHUA

8.3.1 JleueOHyl0 ronoBky pasmeLyaloT B UCnbiTatenbHoOM Gake B COOTBETCTBUM C pasgenom 6. OgHako ee
IOCTUPOBKY MOXHO peanu3oBaTb NpuU NOMOLLM YCTPOWCTBA, pa3paboTaHHOro Ans NPOCTPAHCTBEHHON OPUEH-
Tauum ucnbITyemMoun ne4yebHom ronosku, Nogo6GHOro TOMyY, KOTOPOE UCNOSL3YIOT NPU UCTILITAHUAX TUNA. BaxHo
MCMONb30BaTh TAKOE MEXaHU4YECKOE YCTPONCTBO, KOTOPOE NO3BOMAET ONPEeAenuTb OpUEHTaLmIo hbpoHTanb-
HOW NOBEPXHOCTM FOSIOBKM OTHOCUTENBHO aKyCTUYECKOW OCU rmapochoHa.

M pnMedaHue — BaxHo ucnonb3osaTb Te Xe yCTpOIZCTBa n MeTogbl KOCTUPOBKU, KOTOPble NPUMEHANUCHL NPU
UCMbITaHWUAX TUNA.

8.3.2 [InA HaxoxaeHus Touek Z, M Zy ¥ ONpEAEneHUs Tem CambIM pp,., CreayeT nocTpouTL 0CeBylo 3a-
BMCUMOCTb pacrnpeaeneHus akyCTuieckoro AaBneHus Ans Kaxaon neyebHom ronoeku.

8.3.3 Mnowaab NONepeYHoro ceveHus nyyka cnegyer onpeaensTb B MMOCKOCTU, Nexallei Ha paccTos-
HWM 0,3 CM OT NOBEPXHOCTU NeyeBHON ronoBKkKM, N0 pesynsrataM PacTPOBOrO CKaHUPOBAHUS B COOTBETCTBUM
¢ 7.4. Cnegyer onpeaenuTb U Nnowaib NonepeqHoro Ce4eHns nyvka B NOCKOCTU Zy, BbIMUCAAEMYIO MO pe-
3ynsTatam pacTpoBOro CKAHMPOBAHUSI B COOTBETCTBUM C TPeBOBaHUAMM, U3MOXKEHHBLIMU B MPUAIOXKEHUU B, unu
WHbIM CMOCOBOM — C MCMONbL30BAHMEM YETHIPEX NMUHENHBIX UM AnaMeTparbHbIX ckaHupoBaHuit. Mpoueaypbl
U3MEPEHUI N aHanusa, UCMosib3yemMble ANsi onpegeneHnus nnowaan nornepevyHoro ceYeHust nyyka MeToaoM
AnameTpanbHOro CKaHMPOBAaHWS, AOMKHbI COOTBETCTBOBATb U3NIOXKEHHbLIM B NpunoxeHun C.

Mpoueaypsbl, ONMcaHHbIE B NpunoxeHusix B u C, B 3aBUCUMOCTM OT TUMNa CKaHWpPOBaHUsA (pacTpoBOro
UM AUameTparnbHoro), UCMOMbL3YIOT AN pacyeTa BeNMUuH Agg(0,3), Agcg(Zy) M NOMHORA CyMMbl CPEAHUX
KBagpaToB akyCTUYECKOro AaBMEHUA pms;.

OheKTMBHYIO NNoOLWAaL MsnyyYeHus Agg, cM2, cneayet onpeaensaTb B COOTBETCTBUN C 7.4.

8.3.4 SdpchekTBHYIO NNOLLIAAL U3NYYEHUA Apg MOXHO TaKKe OLEHUTb MPOCTbIM KCNEPUMEHTAMbHbIM
METOAOM C UCMOMb30BAHUEM CUCTEMbI YPAaBHOBELLMBAHWSA paauaLuoHHOW CUMbl U Habopa KpyrmbIX anepTyp
13 MaTepuana, nornoLawLLero ynstpassyk. MNpumep Takoin MeTognku 6onee AeTanbHO U3MOMKEH B NPUMOXKeE-
Hum |.

MpumMevaHune — 3HadeHUs 9P PEKTUBHON NNOLLUAAMN U3NYYEHUS], HalAEHHbIE C MOMOLLbLIO anepTypHO MeToLU-
KW, cnefyeT paccMaTtpuBaTh Kak annpokcumaLuio AeCTBUTENLHBIX 3Ha4YeHU appeKTUBHOM NnoLwaamn uany4eHus, nomy-
YeHHbIX COrMacHO N3MepPeHUsAM, PacCMOTPEHHbLIM B 7.4.

8.4 KoacpdpuumeHT HeOAHOPOAHOCTU NyUKa

KoachduumeHT HEOAHOPOAHOCTM NyYKa Ry CneayeT onpeaensrTs B COOTBETCTBUM C 7.4.6.

8.5 3¢ pekTMBHAA MHTEHCUBHOCTb

AP DeKTUBHYIO MHTEHCUBHOCTL CneayeT onpeaensaTh B COOTBETCTBUM € 3.22.
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8.6 Kpurepumn npuemMku npoayKuum npu Bbinycke n3 nponssoacTea

[OunanasoH M3MepeHHON HOMUHANbLHOW BbIXOAHOW MOLLHOCTU NMOC U MUHYC paclLuMpeHHas Heonpeae-
NEHHOCTb U3MEPEHUIT NPU STUX UCTILITAHUSAX C 4OBEPUTENBHON BEPOATHOCTBLIO, paBHoli 95 % (cm. 9.3), aon-
>KEH MexkaTb BHYTPU AuanasoHa, onpeaensieMoro ykasaHHbIM M3roToBUTENeM 3Ha4eHMeM HOMUHAmNbHOW Bbl-
XOAHOW MOLLHOCTU M €€ AOMyCKamMu, OTOBOPEHHbIMWU B COOTBETCTBUU C pasaernom 5.

COOTBETCTBUE NPOBEPSAIOT UBMEPEHUSAMU NO 7.2.

[nanasoH n3MepeHHON 9PdPEKTUBHON NMOLaAN U3NYYEHUA NG U MUHYC HEOMPeAEeneHHOCTb STUX
U3MEPEHUI C JOBEPUTENLHOW BEPOATHOCTLIO, paBHOM 95 %, AOMKEH Nexarb BHYTPU AuanasoHa, onpeaens-
eMOro ykasaHHbIM U3roToBUTENEM HOMUHASNbHLIM 3Ha4YeHneM 3PPEKTUBHOM NNoLWAaan U3NyyYeHus n ee no-
nycKamu, OrOBOPEHHbIMK B COOTBETCTBUU C pasaesnom 5.

COOTBETCTBME MPOBEPAIOT USMEPEHMAMU N0 8.3.

Ouana3oH namepeHHon 3(pHEKTUBHON UHTEHCUBHOCTM NIIOC U MUHYC HEONpPEAEneHHOCTb 3TUX usme-
PEHUII C AOBEPUTENLHOW BEPOSITHOCTbIO, PaBHOM 95 %, AOMKEH nexaTb BHYTPU AnanasoHa, onpeaensemoro
YKa3aHHbIM U3roTOBUTENEM HOMUHAMbHbLIM 3HAYeHueM 3PPEeKTUBHON MHTEHCUBHOCTU U €e AonycKamu, oro-
BOPEHHLIMU B COOTBETCTBUM C PA3AENoMm 5.

CoOTBETCTBUE MPOBEPAIOT U3MEPEHMAMU NO 7.2 1 8.3.

M3mepeHHOe 3HavyeHue KoapduumeHTa HEOAHOPOAHOCTU NyYKa NMAIC pacLUMpPEeHHas HeonpeaeneH-
HOCTb MpPU JOBEPUTENBHOW BEPOATHOCTU, paBHON 95 %, HE AOIPKHO MpeBbillarb HOMUHAMLHOTO 3HAYEHUs
KoadhpuumeHTa HeOAHOPOAHOCTHU Ny4yKa, OFOBOPEHHOTO B COOTBETCTBUU C pa3fernom 5.

COOTBETCTBUE NPOBEPAIOT USMEPEHUAMU COrnacHo 7.4.7.

9 OT60p 06pa3LoB U OLEHKa HeonpeaerneHHOCTU

9.1 I3aMepeHust NpU UCNbITAHUAX THUNA

CpeaHue 3HadeHusi, onpegensieMble B COOTBETCTBUU C 7.5 nNpu UCNbITAHUSAX TUNA, cregyer 000CHOBbI-
BaTb HAa UCMbITAHUAX NAPTUM HOMUHANBHO MAEHTUYHBIX 0OPa3L0B annapaToB Ans YyNsTPa3ByKOBOW TEpanuu.

9.2 i3aMepeHusa nNpu 0O6bIYHbIX UCNbITAHUAX

3TN N3MepeHns SBRSIOTCA OCHOBOW obecneveHns kayecTsa npoaykuumn. OBbIMHO WX NPOBOASAT NPU UC-
MbITAHUSAX NAPTUU NPOAYKUMU UMK B TEX CMyYasX, KOrAa BO3HMKAIOT NOA03PEHUA B KAKUX-TO USMEHEHUAX Npo-
uecca ee u3rotoeneHus. Kak npasuno, ux npoBoaAT Ha ONPEAeneHHON 4acTu NPoAayKuuW, OAHAKO B BUAE
UCKITIOYEHUS, UM MOXKET NOABEPraTbCs KaXKAbI M3rOTOBMEHHbIN 9K3EMNNAP.

[na oueHkn HeonpeaeneHHOCTM U3MepeHuin Tuna A (CM. npunoxexHue J) Npu uCnbITaHUAX, KOraa He-
NPakTUYHO MOBTOPSTb MOSHBINA LMKIT U3MEPEHUIA, MOXXHO OTPAHWMYUTLCS YaCTUYHLIM MOBTOPEHUEM MULLb TEX
U3 HUX, KOTOPble MOTYT BbITb NPOBEAEHbLI OLICTPO M NPOCTO, @ 3aTeM BOCMOSIb30BATLCA aNPUOPHLIMU AAHHLIMU
0 HEeONpeaeneHHoOCTM Tuna A Npu UCNbITAHWUAX TUMA.

MpumedaHue — [MpUMePOM Takoro cokpalleHWs Morno Bbl BbITb BEIMOMHEHWE W3MEPEHW A No ABYM NWHEe-
HbIM CKaHWPOBaHWSAM NpU UCMbITaHUSAX TUNa ne4ebGHo roNoBKKU U UCMONb30BAHWE faHHbIX MO OLEHKe HeornpeaerneHHOCTH
TUNa A, NofyvyeHHbIX NpeABapUTEnLHO NPU PacTPOBOM CKaHUPOBaHUMN FOMOBKM TOrO Xe CamMoro TUMa ¢ Lierbio OLeHKU pac-
LUMPEHHON HeonpeaeneHHOCTU 3PPEeKTUBHON NIoLWaan U3nyvyeHus.

9.3 OueHKa HeonpeaenieHHOCTU pe3ynbLTaToB

B cnyyae Heo6x0aMMOCTU OLEHKU pacLUMPEHHON HEONMPEAENeHHOCTU pelynsraTa UsMepeHust Toro unu
WHOTO napamMeTpa npu AOBEpPUTENbHOW BEPOATHOCTU, paBHOW 95 %, B COOTBETCTBUM C HACTOALUMM CTaHAap-
TOM CrneayeT NPUMEHSTb METO/bl, PACCMOTPEHHBIE B NPUITOXEHUN J.
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Mpunoxexue A
(cnpaBouHoe)

Yka3aHusi N0 OCHOBHbLIM TEXHUYECKUM XapaKTepucTUKam u 6e3onacHocTn

A.1 O6wue nonoxeHus

Pasgensl 3TOro NpUNOXeHUsi oTpaxkatoT obLLEeNpUHATLIN NoAXoA K napaMeTpam 6e3onacHoOCTW annapaToB AN ynb-
Tpa3ByKOBOW Tepanuu.

A.2 HoMuHanbHas BbIXOA4Hasi MOLHOCTb

HomuHanbHas BbIXOHasi MOLLHOCTb He JloMKHa U3MeHATLCA 6onee YeM Ha + 20 % npu U3MEHEHUsX HanpsbkeHNs
ceTu B npegenax * 10 %. PyyHas nogcTpoitka o6opyaoBaHus Ans yA0BNETBOPEHWUS 3Toro TpeboBaHus He gonycTuma.

CooTBeTCTBUE peKOMeHAYeTCA NPOBEPSATh USMEPEHUSAMN HOMUHANBHOW BLIXOAHOW MOLLHOCTU COracHo ¢ 7.2 npu
90 %, 100 % 1 110 % HOMUHArbLHOrO 3HaYEHUs HAaNPSPKEHUsI CETU MUTaHUA. Ecnun, HanpuMep, HOMUHaNbHOE 3HaYEHUe CeTH
nutaHuna coctasnseT 230 B, TO HOMUHaNBHYIO BLIXOAHYHO MOLLHOCTL CrefyeT UsMepaTh Npu HanpsxeHusax 230 B + 10 %.

TepMUH «HOMUWHanbHLIA» onpefened B IEC 60601-1 kak «3HayeHUe, yKa3blBaeMoe U3rotosutenemM ANA Konude-
CTBEHHOIN XapakTepucTukn obopyfoBaHus». 3TO O3HaAYaeT, YTo, €Cnu U3roTOBUTENb YKasan Ha 3afHel CTOpoHe Mpu-
6Gopa ucnonbayemoe HarnpspkeHWe CEeTU MUTaHUS, TO OHO SBMSETCA «HOMMUHANbHLIMY» 3HAYE€HUEeM, U B COOTBETCTBUU C
IEC 60601-2-5 BbIXOf|HYIO MOLLHOCTb ClieflyeT NpoBepAThb Npu HanpsbkeHusx 90 %, 100 % n 110 % aToro 3HaveHuA.

A.3 3ddeKTUBHAA UHTEHCUBHOCTb

PekomeHayeTcs, UToBLI aGCONIOTHLINA MakcUMyM 3DeKTUBHOI NHTEHCUBHOCTY He npeBbiwan 3,0 Br/ecm?2 [4],
CooTtBeTcTBUE npoBepAKT N3MepeHUsaAMn abcontoTHoro MaKCUMyMa HOMWHarbHOK BbIXOAHOﬁ MOLWWHOCTU cornacHo
7.2 n abcontoTHOro MUHUMYMa 3hbpeKTUBHON MnoLLaan nsnyveHuns no 7.4.

A.4 KoahbpuumeHT HeoaHOPOAHOCTH MyuKa

A.4.1 O6uwue nonoxeHusa

PekoMeHayeTcs, YTo6bl aGCoNIOTHLIN MakcUMyM KoadduLUeHTa HEOAHOPOAHOCTU NyyKa He npesebiwwan 8,0.

CooTBeTCTBME MPOBEPAIOT U3MEPEHUAMU NO 7.4.

A.4.2 O6ocHoBaHWe HeOGXOAUMMOCTM BBeAEHWA OrPpaHNMUYEHUA Ha KOI(PPULMEHT HEeOAHOPOAHOCTU NyuKa
Ran

PacnpepeneHve faBneHus B ynsTpa3BykoBOM NyyKe, U3ny4aeMoM TepanesTUHeckoi ne4eGHON ronoBKoi, HeoAHO-
pogHo no npupoge. NMomMrMo 3Toro NPMPOJHOro xapakTepa 0COBEHHOCTH KOHKPETHOMN KOHCTPYKLMK nevebHOM ronosky unm
onpefeneHHbie pexnumel ee paboTel MOTYT CTaTk NPUYUHOR NOABMNEHUS MECT C OYEHb BLICOKUMUW NOKanbHLIMU AaBneHn-
AIMMW, YaCTO HasblBaeMbIX «FOPSYUMM TOHKaMU». DTO MOXET BbI3bIBaTb Ype3MepHbIid HarpeB HeGonbLUMX y4acTKoB Tena,
nofnexaLynx nev4eHuto, T. €. MPUBOAUTL K NOTEHLManNsHo onacHsIM BO3eNCTBUAM Ha NaLuueHTa.

B HacTosiee Bpems usmoTepaneBTMHeckne npeobpasoBaTeny He npefHasHayeHbl ANS NIEYEHUs CTporo orpa-
HWYEHHbIX B MPOCTPaHCTBE y4acTkoB. MIMEHHO NO3TOMY paccmaTpuBaemble B HacTosILLEM CTaHfapTe npeobpasosarenu
ABngAoTcs nnockumn. okycupoBaHHbIE Npeobpa3oBaTeny ¢ BbICOKON MHTEHCMBHOCTBIO MyYKa, UCMOorb3yeMbIE B Tepanuu,
ABNAOTCA 00LEKTOM ByAyLUMX CTaH4apToB.

Hapsagy ¢ acnektamu 6e30MacHOCTW W MOBLILIEHHOW ONACHOCTLIO TEPMUYECKOro MOBPEXAEHUSA NOKanu3oBaHHbIe
MUKW B pacnpepenerHnn AaBneHns («ropadne To4KM») MOXHO paccMaTpuBaTh Tak Xe, Kak HebrnaronpusaTHbIA nokasaTtenb
KayecTBa npeobpasosaTens. MiMes B BUAY 3TW acnekTbl, TepanesT 418 NPaBWIIbHOMO MPUMEHEHUS YNETPasByKoBOro BO3-
LecTBMA [OIMKEH UMEeTb MpefcTaBneHne o pacnpefeneHni 3BykoBoro nomns. HeofHOPoOAHOCTL 3TOr0 Nons oLeHuBaroT
npu M3MepeHun KosdpuLmeHTa HeOQHOPOLHOCTN Mydka Rpy. MapameTp Rgy npeacTaBnser coboit OTHOWeHMe Hau-
BbICLUEA MHTEHCMBHOCTU B MOJfie K cpeAHell MHTEHCMBHOCTM, NOKa3blBaeMON Ha MHAMKaTope duanmoTepaneBTU4ecKoro
npubopa.

MapameTp Rgp MOXHO OLEHUTL U3 TEOPETUHECKUX PacHeToB AN UAeanbHOro NOpLIHEBOrO UCTOYHUKA NP annpok-
CMMaLyKn NIOCKOIN BOMHEI, YTO NpejnonaraeT coBnafgeHne no dase gaBrneHWsa U konebarteneHoi ckopocTu. Ha pucyHke
A.1[2] nokazaHa oceBas 3aBUCMMOCTb OTHOLLEHUS YCPEAHEHHOrO BO BPEMEHU NPOCTPAHCTBEHHOMO NKa UHTEHCUBHOCTHU
/o K CpeAHel HTEHCUBHOCTM /, NOPLIHEBOrO UCTOYHIKA NPY OTCYTCTBUW UHTepdepeHLM. 3Ta BenninHa  npeacTaenset
KOS(PMLNEHT HEOAHOPOAHOCTU Nydka Rgy, TEOPETUYECKN ero MakcumanbHas BenudnHa pasHa YeTbipeM. [axe ecnu
faBneHune n konebarenbHas cKopoCTb He CMHa3Hbl, MakCUMyM STOrO OTHOLLUEHMUS,, COOTBETCTBYIOLUMIA UCTUHHOW UHTEH-
CWBHOCTW /, paBeH YeTbipeM 1 OYAET HaxXOAUTLCS Ha PacCTOSHUW, PaBHOM OFHOMA AnnHe BrivxHero nona (s, = 1 Ha pUCyH-
ke A.1) [5]. Ho npu npnbnmxeHUn K UCTOYHUKY OT TOMKW Z/a BENMUYUHBI MaKCMMYMOB 3TOMO OTHOLUEHUsI OyAyT yMeHblUaTbCs
[0 BENMUYUHBI NopsaaKa fBa.

Ons onpegenennst Rgy MOXHO UCMonb3oBaTh rUApodoH. Himke GyaeT nokasaHo, YToO Mpu 3ToM HeobszaTenbHO
UMeTb KanubpoBaHHbIA TMAPOdOH, N 3TO YNPOLLAET METOAMKY.

B NnockoBOTHOBOM NPUBAMKEHUN OTHOLLEHNE MeXAY UHTEHCUBHOCTLIO U JaBneHneM p pasHo: | = p2lpc, rae pc —
YAENLHbIA akyCTUYEeCKUii UMNeaaHc cpefbl. STO BbIpaXeHUe He MOXET ObITb TOYHBLIM ANs BGNUXKHEro Nons, B YaCTHOCTH,
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Ha PacCTOSHUSAX OT NeveGHOM roNToBKW, MEHBLUMX OAHOMO paguyca aneMeHTa fe4ebHoi ronosky. B 6onsWUHCTBE cryYaes
MaKCcUMyM AaBMeHWUst HaXo[UTCS Ha paccToAHMAX, GOMbLUMX paguyca fiedeBHOl roNoBKY, NOSTOMY OLUMBKa, CBA3aHHAas ¢
MCMOMNb30BaHNEM BhILLENPUBEAEHHOIO BbIpaXeHUs!, ByAET OTHOCUTENEHO MaMnoid, YTO M MPOUSINIOCTPUPOBAHO Ha PUCYHKe
A1

Ecnu npeanonoXxuTs NMUHERHOCTb BEIXOAHOMO HanpsiKeHUs Mg podoHa OT BO3LeNCTBYIOWEro Ha Hero 4aBneHus, To
BbIpaXeHue Ans Rgy MOXeT GbiTh YMPOLLEHO U3 CreRyHOLLMX COOBpaKeHHUi.

HawvBbICLLY0 MIHTEHCUBHOCTL B My4Ke, T. €. NPOCTPaHCTBEHHbIR NUK YCPEAHEHHO BO BpPEMEHU WHTEHCUBHOCTH /,

spta’
ONPEAENSIT N0 NMKOBOMY 3HAYEHUIO HaMPSXKEHNS U, Ha BEIXOAE FMAPOGOHa U3 BbIpaXKeHNs:
2
U
— 4
[ (A1)
M pc
3HaueHne pms,, UCTIONb3yeMoe B CTaHAapTe, HAXOAST MO BLIPAXEHNIO
2
Ui, (A2)

pms, = >
= M\

npeACTaBNAloLLEMY MOSTHYI0 CyMMY CPEeAHUX KBafpaToB aKycTUHECKOro AaBfeHus. 3T 3HaueHne onpeaensiioT CyMMUpo-
BaHWeM KBaJpaToB W3MepeHHbIX HarnpsiXeHUi B MpoLiecce pacTpOBOro CKaHUPOBaHUA. MCMONb3ys 3TO 3HaYEHWe, MOXHO
NOMYYUTb YCPELHEHHYIO MO BPEMEHU W NPOCTPAHCTBY WHTEHCUBHOCTL

P A,pms
I, =——=20F""t (A.3)
= A pCAg

B aTom cnyuyae BuipaxeHue AN Rpy, 3a/1aBaeMoe KaK OTHOLLEHNE [/l p,, MOXET GbiTh BRIMUCNEHO Kak
2
U,*Agr (A4)

Ren = N
Ao(z,-)lz_;uiz(z,-)

3HameHaTenb ABNSETCA annpokcumaumen NoNHON BLIXOLHOW MOLLIHOCTH, BBIYUCNAAEMOA CYMMUPOBaHUEM 3Haue-
HWIA MHTEHCUBHOCTY MO aKyCTUHECKOMY My4KY.
B BbIpaxeHusX, NpUBeAEHHbIX Bbille, UICNONb30BaHLI CriefyioLMe NapameTpbi:

U, — MmaKcumarsHoe 3HaqeHue curHana ¢ rufpocoHa;
U, — curHan c rugpodpoHa B i-0i To4Kke ckaHWpoBaHus,
M_ — dyBCTBUTENBLHOCTL Ha KoHUe Kabens ruapodoHa noa HarpysKoi;
P — akycTudeckas MOLLHOCTb;
pms, — nonHasa cyMMa CpefHUX KBafpaToB aKyCTUYeCcKoro JaBneHus;
p — MNNOTHOCTb BOAbI;
€ — CKOPOCTb 3ByKa B BOAE;
Ap — ©AVHUYHas NMolyajb ckaHUPOBaHUS (ANS PacTPOBOrO ckaHUpoBaHus Ay = s2, rae s — pasMep Lara);
N — obLee 4ncno UsmMepuUTENbHBIX TOYEK NPU CKaHUPOBaHUY;
AEr — 2deKTMBHanA nnoLaib N3nyYeHns;

Z;— paccTosiHue ot neve6Hoii ronoBKkK 40 BeIBpaHHON NNOCKOCTU 3MEPEHNS.

Ha pucyHke A.2 nokasaHa ructorpaMma, B KOTOPOW 3Ha4YeHUss Ry, paccyuTaHHble no BhiLENpuUBefeHHbIM Bbipa-
XeHuAM Ans 37 nevyebHeIx ronoBoK pasnuyHbIX TUMOB, CrpyNMUPOBaHbLI MO 3HAa4YEHUAM, OTNUYaKOLWMMCS ApYr OT Apyra Ha
0,5. O6bI4HO Rpy nexar B AuanasoHe oT 3 O 7, OAHAKO UMetoTcs U NpeocbpasoBaTeny ¢ BbICOKUM 3HaveHueM Rgy (> 8).

3HayeHue, paBHoe 8, paccmaTpuBalkT B HACTOALLEM CTaHAapTe Kak npefenbHoe 13 crnefyroLux coobpaxeHuii:

- napameTpbl UCMOMb3yeMoro B YrkTPasByKoBON uUsnoTepanun Bo3AeiCTBUS (BLIXOAHAA MOLLHOCTb, ANUTENb-
HOCTb U YacToTa) onpeAeneHbl 3 TeOPeTUHECKOro PaccMOTPEHUA YIETpa3ByKkoBoro nyyvka. Heobxogumyto 4ns neveHus
BENUYNHY BO3JENCTBUS B HacTosiLee BpeMs TPYAHO OLEeHWUTb. B COOTBETCTBUM C STUM 3HaYeHUe nieanbHoro Rgy CHU-
XeHo 10 4. CHUXeHne TeopeTUYeckoro 3Ha4eHa Rgy B ABa pasa NpeAcTaBnsaeTcsa BNonHe pasyMHbIM. [ns oBbYHbIX UC-
norib3yeMblx Ha npakTvke npeobpasosaTeneit 3Ha4eHNA Ry, MEHbLUKE 8, Nony4nTb AOCTAaTOMHO NIerko (cM. pucyHka A.2);

- du3noTepanesTam B HacTosllliee BpeMs He TpebyoTca doKycupyemele npeobpa3oBaTerny, y KoTopbiX Rgy 3HaUM-
TenbHO NpeBbilUaeT 8;

- C Ka4eCTBEHHO TOUKM 3pEHNA 1 NPUHUMARA B pacHeT TeOpUIo, He NpeacTaBnseTcs LenecoobpasHeiM Rgy, 60nb-
i 8;
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- MOXHO nogcumtaTtb, YTo 3HavyeHne PBN, paBHoe 8 (T. e. npeAenbHOMY 3HAYEHWI0), NPY YCTAaHOB/IEHHOW Ha Makcu-
MyM WHTEHCUBHOCTU (3 BT/cM2) faeT makcumanbHoe aasfieHne — okono 1 MIMa, NpoCTPaHCTBEHHbI Y BPEMEHHOW MWK
WHTEHCUBHOCTU /Spip = 48 BT/CM2 1 yCpeAHEHHbI N0 BPEMEHWM NMPOCTPAHCTBEHHbIA MK MHTEHCMBHOCTM |/ ta = 24 BT/cM2.
MOXHO MPeAnonoXuTb, YTO 60Mee BbICOKME 3HAYEHNS BbI3bIBAOT HeXesaTe/lbHble 6uonornyeckne addekTbl.

0 1 2 3 4 5 6 7 xla

PucyHok A1 — OceBast 3aBUCHMOCTb HOPMWUPOBAHHON YCPEeAHEHHOWN MO BPEMEHW aKyCTUYECKO WHTEHCMBHOCTU
(cnnowHasa NMHMA) 1 ee NIOCKO-BOMIHOBOM annpokcuMauuy (LUTpUXoBas MHWUA) 415 KPYrioro nopLUIHeBoro
nsnyyatens ¢ ka = 30 OT HOPMMPOBAHHOIO paccTosHNs s (rae s = Xzla2)

PucyHok A.2 — T'ncTorpamMma pacnpegenerunii 3HadeHnin PBNana 37 neye6HbIX rofloBOK pas3finyHbIX
AVamMeTpoB Y 4acTOoTbl
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MpunoxeHue B
(obsizaTenbHoe)

MeToauka nsmepeHui U 06paboTKU pe3ynLTaToOB NPU pacTPOBOM CKaHUPOBaHUU

B.1 O6LuMe nonoxeHus

OnpeaeneHune adpdeKTUBHOW NnoLasmn nanyveHns nedebHon ronosky Npu UCMbITaHUSAX TUMNa crefyeT NPpoBOAUTL
METOAOM pacTPOBOrO CKaHWPOBaHWs Ha paccTosHun 0,3 cM oT PPOHTaNbHOR NOBEPXHOCTM NedeBHOM ronosk1. 3TU npo-
Leaypbl MOTyT BbITb TakKe UCMONb3oBaHbl 1 NpK 0BbIYHBIX UCMBITAHUSX B COOTBETCTBUM C pasgenom 8.

B.2 TpeGoBaHUA K pacTpOBOMY CKaHUPOBaHUIO

B.2.1 Bce pacTpoBble CKaHUpOBaHMA HeoBX04MMO BLIMOMHSATL MO KBAgpaTHOW CETKe C LIeHTPOM Ha OCU pacnpo-
CTpaHEeHMs NMy4Ka U B NNOCKOCTH, NePNEHANKYNAPHOM K 3TOi ocu. CKaHUpPOBaHWe JOMKHO ObITh JUCKPETHBIM C U3MEPEHN-
€M B Kaxgol ToUKe 3Ha4eHUIA MYKOBOro UM CpefHeKBaLpaTMYHOro 3HaYeHUI HanpshKeHUs.

M pumMedyaHune — Ecnu UeHTpanbHaaA TO4YKa CKaHMpOBaHUA HaXo4UTCA Ha OCU pacnpoCTpaHeHUA ny4dka, TO Yuc-
N0 TOYeK USMepeHnA B KaXXgoM nuHMm CKaHupoBaHUA AOJTXXHO ObITb HEYETHLIM.

B.2.2 'paHuLbl pacTpoBOro CKaHWPOBaHUS LOMKHbI ObiTh CyLUeCTBEHHO HonbLUMMU, Tak YTobbl YpOBEHb CUrHana
B KpaiHWUX TOYKaX CKaHWpoBaHWsA OblN He MeHee YeM Ha 26 4B MeHblUe ypOBHS MakcumarnbHoro curdana. OgHako ans
nevebHLIX FONOBOK, UMERLMX Zy < 13 cM, ypoBeHb 3a Npejenammn pacTpoBOro CKaHUPOBaHNSA A0MKEH BbiTb, N0 MeHbLLel
Mepe, MUHyC 32 4B OTHOCUTENBHO MakCMMarnbHOro curHana.

MpuMmevyaHue — Ons onpepeneHus pasmepa CkaHUPOBaHUsI 0GLIMHO HEOBXOAWMB! NpeaBapUTENbHbIE U3Me-
PeHUs, Npu aToM Hago y6eauTbCs B TOM, YTO MUHUMYMbI U3-3a foKanbHOW AUEPaKLUN He NPUBOASAT K UCKYCCTBEHHOMY
YMEHBbLLEHWUIO NNoLaan cKaHMpoBaHUS.

B.2.3 PaccTosiHue mMexay ToMKaMW U3MepeHWs (pa3Mep Liara cKaHMpOBaHUs) AOMMKHO ObiTb OCTAaTOMHO ManbIM,
YyTOGbl MO LUMPUHE pacTpa NPOBOAUNOCH MO MeHblueil Mepe 31 U3MepeHue, T. €. B Npeaenax BCel CETKU — He MeHee
31x31 To4ek nsmepeHus (Take B.3.2).

B.2.4 B npouecce pacTpoBOro ckaHnpoBaHWs rmgpodoH MOXHO MepeMeLlatb A0 pacCTOSHWIA OT LeHTpa ynsTpa-
3BYKOBOIO My4Ka, A€ CUrHan yxe He npesbllaeT WyM. [AnA BBEAEHWS NonpaBKku B MHTerpan KBajpaTtoB HanpsikeHUs ¢
TMAPOMOHA, YUUTHIBAIOLLEH LYMbI, YPOBEHb CPELHEKBaAPaTUHOMO WymMa U, formkeH ObiTh BbleneH u3 N3MepuTensHoro
curHana criegytowum crnocobom. Ecnu U; — curHan ¢ ruapodora B Kaxaol TOUKe U3MEPEHUs], TO Nocne BBEAEHUS No-
npaBkuW Ha LUyMbl OH BygeT

Ui' = (Ui2 - Un2 )1/2_ (B.1)

B cooteTcTBUM € IEC 62127-1 ypoBeHb LyMa AorkeH BbiTe onpefeneH Npu nepeMeLleHnn rmapodoHa Ha cylue-
CTBEHHO Borbllioe paccTosiHue, YTOOb! BLINTU U3 YNETPa3BYKOBOro Moss NpsAMoro curHana. B oblem cnyyae aTo JOMmMKHO
6bITb paccTossHWeE B NITOCKOCTM, NEPNeHANKYISPHOK OCK pacnpocTpaHeHns nyyka, paBHoe, No MeHblUel Mepe, ABOVIHOMY
PaccTOSHWIO OT LieHTpa My4Ka [0 rpaHuLbl pacTPOBOro CKaHWpOBaHUS.

B.3 TpeGoBaHuA K 06paboTke AaHHbIX PacTPOBOro CKaHMpPOBaHUSA

B.3.1 O6Lune nonoxeHusa

[ByxMepHaa maTtpuua AaHHbIX, NOMy4eHHbIX NPU pacTpoBOM CKaHMpOBaHWK, AoMXHa BbiTb o6paboTaHa cregyto-
LWmm obpasom.

B.3.2 NonHaa cymma cpeAHUX KBaapaToB aKyCTUYECKOro AaBneHus

CymmMupoBaHue KBaApaTtoB HanpshHKeHWid, NomnyYeHHbIX NPy pacTpoBOM CKaHUPOBAHWUM, ONPEAENSIET NOMHY0 CyMMY
CpefHUX KBafpaToB aKyCTUYECKOro JaBneHus Kak

N
pms, = z;Uilef, (B.2)
i=

rme N — obuyee KONMMYECTBO TOYEK CKAHUPOBaHUS,
U, — HanpspkeHue (NMMKOBOE WM CpeHEKBaApaTUYHOE) B i-Oi TOUKE CKaHUPOBaHUS;
M, — uyBCTBUTENBHOCTL MMAPOGOHa Ha KOHLE Kabens noj HarpyaKoid.

MpumeyaHune — Bxoaawas B (B.2) 4uyBcTBUTENLHOCTL rMApodoHa Ha KOHUe kabens nog Harpyskoit Heobxoau-
Ma Ans nepexoAa oT HanpsXXeHW K AaBnennsm. OAHaKO Npu BXOXAEHUN pms, B ypaBHeHue (B.3) sTa BenuuuHa cokpa-
Ljaercs, U 3HaHue ee abCoONOTHOrO 3HaYeHUs He TpebyeTca.
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B.3.3 Pacuer nnowaau nonepevyHoro ceuyeHuna ny4ka Agcg
3HaueHus U, (cpegHeKkBagpaTUUHbIE UMM MUKOBLIE) COPTUPYIOT B YOLIBatoLieM nopsake. [ina HaxoxaeHns n, yaos-
NeTBOPAIOLLEro CNeayoWuM ABYM COOTHOLLEHUSM:

n
MLEEU'Z < 0,75 pms,
(B.3)
n+1
iz U?Z > 0,75 pms,
L i=1

cnegyeT BLINOMHWUTL BTOPOE CyMMUPOBaHUE.
3Ha4yeHune ABCS‘ cMm2, onpenensikoT kak Ag - n, rae Ag — efUHUYHas NolWaib pacTpOBOro CKaHUPOBaHUA (Ag = 32,
TA€ S — paccTosAHUe Mex/y COCe[JHIMU TOYKaMU CKaHUpoBaHus, T.e. pasMmep Luara). 3Ta npoueaypa obecneunBaeT nony-

YeHue MoLaamn nonepeyYHoro ceveHns nyyka Agess.
[na goctosepHoro onpefeneHns Agag 1 AOMKHO BbITb He MeHbLue 100.
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lMpunoxeHue C
(obsisaTenbHoe)

MeTtoauka usmepeHui u o6paboTku pe3ynbTaToB NpU AUaMeTPanbHOM
WUIU NIMHEMHOM CKaHUPOBaAHUM

C.1 O61ume nonoxeHus

OnpeneneHMe nnowagn nonepe4vyHoro ce4eHusa nyyka Ha onpegeneHHoOM pacCToAHUU OT nevebHo ronoBku npu
0ObIMHbIX UCMBITAHUSIX B COOTBETCTBUM C pasgernom 9 MOXeT ObITb BLINOMHEHO C nomMouwibilo gAnamMeTpanbHOro Uwnu nu-
HeWlHoro CKaHUpoBaHUA. B atom NPpUNoOXeHUu GYAET ncnonb3oBaH TepMUH «JUHElHOoEe» CKaHUpoBaHue. an NNHEAHOM
CKaHUpoBaHUU NPUMEHAIOT ONUCaHHbIe HUXXe nNpoueaypbl U METOAbI O6pa60TKI/I.

C.2 Tpe6oBaHuA K NMHEHHOMY CKaHUPOBaHMUIO

C.2.1 LenTpanbHas unu obujas Touka YeTblpex MMHeNHbIX CKAaHUMPOBaHWIA AOMKHA NexaTb Ha ocu pacnpocTpa-
HeHUA nydka. Yron Mexay NMUHUAMU CKaHUpPOBaHWA [orkeH ObiTb 459, U YeTbipe NIMHUKM CKaHUPOBaHUSA AOIKHbI AENUTL
NNocKoCTb, NEPNEHANKYNSPHYIO OCK pacnpocTpaHeHUs1 Myyka, Ha BOCEMb paBHbIX MIloLjajein.

C.2.2 CkaHupoBaHue He oIKHO ObiTb HEMpepbLIBHBIM NepeMeLLeHNeM, a NocneAoBaTeNbHOCTHIO JUCKPETHBIX LWa-
roB nepreHAnKYSapHO OCK pacnpocTpaHeHus nyyka ¢ M3MepeHneM cpefHeKBafpaTUYHOroO UIK MUKOBOTO HanpsbKeHWs,
reHepupyemoro ruipodpoHoM, B Kaxaoil Touke.

C.2.3 lpaHuLbl KaXA0i NOMHOA JIMHUK CKaHUPOBAaHWUSA AOMKHBI GbITb HACTONBKO BoNbLUMMK, UTOGEI CUrHaNM Ha Kpato
3TUX NIMHWIA ObiN He MeHee YeM Ha 32 ab HuKe MakcuManbHoro.

C.2.4 Pasmep wara fIMHERHOrO ckaHepa AO0MKeH 6biTb HAaCTONBKO ManbiM, UTOGHI NIMHUSA cofepXana He MeHee
50 Touex.

MpuMevyaHune — Kaxaan U3 YeTblpex NIMHUIA CKAHUPOBAHWUA MOXET UMETL pasfMyHbIA pasMep Lwara. [na npo-
cTOTbl 06paboTku NpeanonaraeTcs, YTo OHU UAEHTUYHDI.

C.2.5 JomkeH BbITb onpeaeneH ypoBeHb WyMa U AofmkHa ObiTb BBEAeHa NonpaBka Ha BNUsiHWE LUyMa B COOTBET-
cteBuu ¢ B.2.4.

C.2.6 Ona ynpolleHusa npegnonaragTes, YTo YeTbipe NUHEWHbIX CKaHUPOBaHUS UMEIOT WAEHTUYHbIE pasmepbl U
Kaxxabli Brro4aeT Ny nameperuii. 3o ByneT nonesHsIM Npu o6paboTke pesynsTaToB pacTPOBOrO CKAHUPOBAHUA, HO 0CO-
6eHHO BaXKHO NpW NPOBEAEHWUMN NIUHEAHOTO CKaHUPOBaHUSI.

C.3 O6paborka pe3ynLratoB NUMHEMHOro CKaHUpPOBaHUS
C.3.1 PesyneraThl CKaHWPOBaHWA MO Kax4oW MuHUM obpabaTbiBatoT B CriefytoLeM nopagke.

MpumevyaHune —B C.3.2—C.3.12 ucnonb3oBaHel MaTpuLbl AaHHbIX [A] 1 [B].

C.3.2 YeTblpe NUHENHbIX CKaHMpoBaHUS AOMKHbI ObITb NpeAcTaBneHsbl Kak YeTelipe napsl paguanbHelX ckaHepoB.
Kaxgablil 3 HUX BygeT cocToATb U3 OAHOMEepHOro psiga MaTpuLsl [A], MetoLLero obLyto ¢ ApyrMMM TOYKY Ha OCU pacnpo-
cTpaHeHus nyyka u (Ny — 1)/2 Bpyrux Todex.

C.3.3 Ansa BbMUCNEHNS NNoLLafM NONepeyHOro Ce4eHNs Nyyka no KaxaoMy U3 paguarnbHelX HanpaeneHWin ckaHu-
poBaHWs 0fHOMEpPHYO BEIBOPKY Npodus akycTMYeckoro nyyka npeobpasytoT B €ro AByXMepHOe onucaHue B npegnono-
XEHUM, YTO NYHOK UMEET LIUIUHLPUHECKYIO CUMMETPUIO.

) C.3.4 [InA Toukw, nexalliedl Ha ocu pacrpocTpaHeHus nyuka u obosHadaemoii kak j = 0, nrowadb Aq BolpaxaroT,
CM<, Kak

2
A, =TS (C.1)
°" g

rae s — pasmep Liara (415 guaroHanbHoro pagnansHoro ckaHepa, BblMUCNAEMOro U3 U3MEPEHNA pacTpoBLIM CKaHEPOM,
pasmep wara 6ygeT s V2 ).

C.3.5 [ins Bcex Apyrux aneMeHToB paguarnbHoro ckaHepa ot j =1 go (Ny — 1) /2 Bknag B nnowagb ckaHupoBaHus
6yfeT B BUAe Konbla TOMWMHOW §. NS j-r0 M3MepeHUs COOTBETCTBYIOLAA KonbLesas nnowagb A; Gynert BbipaxeHa B
2
CM4, Kak

A= 2mjs?. (C.2)
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C.3.6 [Ina BblMUCnIEHNs nnoLyaAn NonepeYHoro cedeHust nyyka niowaab kaxgoro us koney ot j =1 go (Ny — 1)/2
cneayeT pasbuTb Ha MHOXECTBO €IMHUYHBIX Nowaaok A . MNpu AeneHnu Aj, 3afjaBaemyto BblpaxeHuem (C.2), Ha A, 3a-
JaBaeMylo BblpaxeHueM (C.1), MOXHO YBUAETb, YTO j -0€ KOMbLIO BKNOYaeT N @ANHUYHBIX nnowane, Tak 4To

nj=8j. (C.3)

C.3.7 Ncnonb3ys 3To BblpaxeHue, nepBoHaYarnbHy OfHOMEPHYI0 MaTpuLy, NpeAcTaBnSALWY NUHERHoe CKaHu-
poBaHue, criefyeT npeobpasoBaTh B HOBYH O4HOMEPHYIO MaTpuLly [B], aneMeHTbl KOTOPOi NpuBeaeHbl B Tabnuue C.1.

Tabnuya C.1 — CocTtaB npeobpa3oBaHHON MaTpuupl [B], ncnonbsyemoi ans o6paboTku pes3ynsTaToB paguanbHOro
CKaHUpoBaHuA

Touka UaMepeHUs HanmeeHmeZB KBajgpare Yueno sne:'s\:l-leatloHBw: “Tﬂgmue [B] co
J J
J =0 (To4ka Ha ocu ny4ka) UO2 1
Jj=1(1- TouKa BHe ocu) U12 8
J =2 (2-9 TouKa BHe ocn) U22 16
J=(Ny=1)2 U2, — 1y 4N, - 1)
MpumevyaHue — jAa (j > 0) Todka matpuysl [A] paguanbHoro ckaHepa nNpeAcraBneHa B HOBO MaTtpuue 8
arnemMeHTaMu ¢ NepBoHavanbHbLIMU BENMYMHaMm KBapaToB HanpsxeHusi. Hosas maTpuua cogepxuT Nj2 3NEeMeHTOB.

C.3.8 Kak 1 npu obpaboTke pesynsratoB pacTpoBOro ckaHuposaHus (cM. B.2.4), cneayet ydecTb BKNaj cpefHe-
KBapaTdeckix LWymos U, Ecnn uamepeHHbI ruapocOHOM curHan paeeH U; To nocne BBEAEGHUA NOMPaBKMA Ha LYMb
OH COCTaBUT

U; =(U?-ud"?, (C.4)

C.3.9 [Ina HaxoxgeHusa nnowaau NonepevHoro cedeHUsa nydka HeobxoAauMO Momy4UTb MOMHYI0 CyMMY CPeHUX
KBapaToB akyCTUYecKoro AaBneHna pms, Npu pagnanbHoM ckaHupoBaHuu. Ee onpeaenstoT kak

s
1,002, 1 s (C.5)
ms; =—=(Uy) +—5 ) .8j(U;)".
pms, =4 U +z 281U}

C.3.10 Hoeyto maTpuuy [B] copTupytoT B ybbiBatoLeM nopsgke, 3ateM Ans onpeaeneHus n no BbipaxeHuto (B.3)
NpPOBOAST BTOPOE CYMMUPOBAHUE.

MpumMeyvaHue — lNpoLecc COPTUPOBKM MO UCXOAHBIM 3HAYEHUSIM /1 MPUBOAUT K TOMY e pesyrnsTaTy, UTo U CyM-
MUpOBaHWUE C y4eTOM B3BELLUBAHUS.

C.3.11 MnoLwaak nonepedHoro cedeHus ny4ka Agng ANA pPagnansHoro ckaHnpoBaHusa pasHa Ageg = (N7 s2)/4, rae
§ — pasMep Lara.

C.3.12 OBpaboTka fomkHa ObiTb BLINOMHEHA AN BCEX BOCbMU pajuanbHLIX CKaHUPOBaHWIA, U pesynbTaThl ycpea-
HAOT AN oNpeAereHnst CpefHEro 3Ha4eHNs U CTaHGapTHOMO OTKMOHEHWS.

CraHaapTHOe OTKIOHEHWe o pacnpefeneHns 3HadeHnii NnoLiaan NonepeYHoro ce4YeHns nyyka Ans BOCbMU paau-
anbHbIX CKaHMPOBaHMIA B NIOCKOCTY Z ONPEAENSAoT UCXOAs U3

8 2
o? =;Z(Aacs1 (Z)—Ascs(z)) , (©.0)
=

roge A i (Z)— nnowadb nonepeyHoro ceveHnA nyyka, Bbl4UCneHHaa no -OW NIUHUM CKaHUPOBaHMS B NIIOCKOCTM Ha pac-
BCSj
CTOAHUHK Z;

A Z)— CpeaHee 3Ha4eHUe, onpegeneHHoe Nno BOCbMU NMMHUAM CKaHUPOBaHUA.
BCS
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Mpunoxexue D
(cnpaBouHoe)

OGOCHOBaHMA K ONpeaeneHnio NNowWaamn NoNepPeyHoro CeYeHus nNyyka

B duanoTepanum MCnomnb3yloT OTHOCUTENBHO BLICOKUE YPOBHUW YNBTPa3BYKOBO MHTEHCUBHOCTU. OHN COOTBETCTBY-
0T AAWaNasoHy, B KOTOPOM NOMWUMO MOME3HbIX TepaneBTUYECKUX BO3AHCTBUIN UMEIOT MecTo U HeBnaronpuaTHeble Guonoru-
Yeckue apdpekthl. NoaTOMy Bpady BaXKHO 3HaTb 3HaYEHWUSA UHTEHCUBHOCTMN YNETPa3ByKOBOIO BO3AEWCTBUSRA, FEHEPUPYEMOTO
annapaTtom ANs yrnsTpa3sByKoBOW Tepanuu. B npuHumne 370 A0CTUraeTca TeM, YTO Ha nepefHei naHenu annapaTa Ans
dnanoTepanum UMEIOTCA MHAUKATOPLI MOKa3aHUi YribTPa3ByKOBOW MOLHOCTU U UHTEHCUBHOCTH, U 3TU NOKasaHWAa focTa-
TOYHO TOYHBLI U JOCTOBEPHBI.

MockonbKy GonbLUMHCTBO Moka3aHuih 3PEPEKTUBHON WHTEHCUBHOCTU SBASIKOTCA CPEAHUMU 3HAYEHUAMM, BbIMUC-
TNEeHHLIMU NyTeM AieNneHmnst BLIXOAHOW MOLLHOCTU Ha MnoLaab, UCNoNb30BaHUe NokasbiBaeMblX 3HAaYEHUN UHTEHCUBHOCTH
nofpasymeBaeT HeobxoMMOCTb TOYHOrO onpeAeneHns nnowaau. 3Ty NNowajb paccMaTpuBaloT Kak 4acTb NNOCKOCTH,
nexaltleit B6MM3n NnockocTu annmukaTtopa Ui coBnagaroleil ¢ Hell, 4epes KOTOpyIo NpoXoauT Bonbluas YacTb yneTpa-
3BYKOBOW MOLLHOCTH; B HAacTOSILLEM CTaHAapTe 3Ty NroLwazb ONpeaenaioT Kak 3 deKTUBHYIO NNowaab W3Ny4eHns.

Wcnonb3yemMas B annapare ANA yNsTPa3ByKoBO Tepanuun nevebHasn ronoska COCTOUT U3 aKTUBHOO Nbe303NEKTPU-
YeCcKOro afieMeHTa, YCTaHOBIIEHHOro Ha MeTanM4yeckoii BEIXOAHON NnacTuHe. B cBsi3n ¢ TeM, 4To aMnnuTyAbl konebaHuit
nbe3oaneMeHTa B €ro npefenax He 0MHaKoBbI, NNoLafb U3NYy4aeMoro ynsTpasByKkoBOro fyyvka Henb3s onpeaennuTs us
reoMeTpUYECKMX pa3sMepoB Nbe3oarnieMeHTa. [eficTBUTENbHOE 3HaYeHne apdeKTUBHOW NNOLWAAN U3NYHEHNA U3MEePSAIoT
€ NoMoLLbto ruapodoHa.

Mrnolaab NoNepeYyHoro cedeHns rMydka, Kak 1o ornpefeneHo B HacTOAWEM CTaHfapTe, U3MepAT ¢ NOMOLLbLIO
rmapodpoHa 1 NpeacTaBnsAoT Kak MPOMEXYTOYHLIA 3Tan B onpeAeneHnn adpdekTusHon nnowaan usnydenus. MNpeanara-
eMbll B HACTOSILEM CTaHAapTe MeTOA NMPeACTaBsAeT pesynbraThl 3KCNepUMEHTaNbHBIX UCCNeA0BaHNA U TEOPETUHECKNX
pacdetos [1], [2], [6]—I[8]

HekoTopble MeToAbI, UCNONb3yeMbIe AN OnpefieneHns nnowaan NONepedHoOro Ce4eHNA Ny4Ka, HeAoCTaToOuHO YyB-
CTBUTENBHBI K NIOKanbHLEIM HEOAHOPOAHOCTAM YNTPa3ByKoBOro fny4ka. B npouecce oueHkn annapatos AN yNeTpassyko-
Boii Tepanuu [9] BbINo NokasaHo, YTO U3MEPEHUs MIOLLaAM NONepPeYHOro Ce4eHUs nyyka, NPOBOAWMbIE B COOTBETCTBUN C
MeToa Ko defepanbHOro ynpaBneHus no KOHTposio 3a npogykramu n nekapcrteamu CLLA (US FDA) (koTopas yuuTbiBaeT
BkNaj nnowjaseit ¢ UHTEHCUMBHOCTLIO, NpeBbIlatoLei 5 % MakcuMarnbHOW MHTEHCUBHOCTU Ha MOBEPXHOCTU, OTCTOALLE
Ha 5 MM oT neye6HoM rornoBku) [10], NPUBOANAT ANSA HEKOTOPLIX YNBTPa3BYKOBLIX MYYKOB K O4E€Hb HETOUHLIM pesyrsraTtam.

PacnpefeneHve aaeneHus Ana TUNWYHON nNeveGHOW ronoBKU C Marnoil reoMeTpuyeckoi Nrowaabio M3nyvyeHus u
ka = 17, rae k = 2r/\h N @ — reoMeTpuU4ecKUil paguyc akTUBHOrO afeMeHTa ynbTpa3ByKOBOro npeobpa3soBaTens, UCMOrb-
3yemoro B rie4ebHoii ronoBke, nokasaHo Ha pucyHke D.1. B 3ToM pacnpefeneHuM MakcumarnbHoOe AasrieHue GbIcTpo
yMeHbLUIaeTcs coobpasHo paccTosHUIO OT paboyeil NoBepXHOCTN NevebHOl ronoBKHU.

BrnivsiHwe xapakTepucTuK nyyka Ha onpeaensemMblie nnowaaun, orpaHndeHHble 5 % MakcuManbHON MHTEHCMBHOCTH
no onpeaenexnto FDA u 75 % nornHoit cymmbl CpeaHWX KBagpaToB akyCTUYECKOro aBrneHusi no onpegenexuio IEC, 6eino
uccnegosaHo 6onee nogpobHo. Ha pucyHke D.2 nokasaHbl M3MeHEHUs NnoLaamn nornepeqHoro ceveHus nyyka (no IEC)
n apdekTUBHON Nnowaaun uanydeHus (no FDA), orpaHWYEeHHbIX yKa3aHHbBIMU npefienamMmn, B HECKONbKUX MITOCKOCTSX,
PacnofoXeHHbIX Ha pacCTOAHUAX OKONO 5 MM OT NOBEPXHOCTU Ne4ebHOl ronoBku. [NokasaHbl pesynsraTtsl U3SMepeHuil B
MIOCKOCTSAX, OTCTOSALLMX Apyr oT gpyra Ha 0,25 MM B npegenax ot 4,5 fo 5,5 mm. U3 pucyHka D.2 BugHo, 4to acdekTms-
Hasa nnowagb usnydeHus (no FDA) oveHb YyBCTBUTENbHA K NONOXEHUIO U3MEPUTENbHOI MIocKocTU. BuaHo Takke, 4to
€cnv B3sATb Npegen orpaHuyeHns, 6onbunii 5 %, uto Tpebyet onpeaenernmne FDA[10], To noBbILLEHHAsA YyBCTBUTENBHOCTb
a¢hdpekTMBHOIM NNoOLWAAN U3NYHEeHUS NPUBEAET NULLL K HEGONBWOMY U3MEHEHUIO MONOXEHWU U3MEePUTENbHON NITOCKOCTH,
T. €. NoKasaHHbIN Ha pucyHke D.2 HakmnoH KpuBbIX Ana onpegenenunn FDA cyujectBeHHo Gonblue, YeM Ans onpeaeneHus
IEC. U3 pucyHka D.2 o4eBuaeH Takke Gonee nnasHbli XapakTep KpusbiX, onpefensemMbix IEC.

B dmsnoTepanuu ncnonb3ytoT neyebHble ronoBKM pa3nUYHOro AuaMeTpa U pasfimyHoii HacToThl CO 3HaYEHUSAMM ka
B AnanasoHe oT 17 go 150. Ha pucyHke D.3 nokazaHa 3aBUCUMOCTb NMOLLI@AN NonepedHoro cevyeHus nyyka ot pasnmnyHbixX
YPOBHeli ee orpaHu4eHns, NOCTPOEHHas1 AN HEKOTOPbIX Ne4ebHbIX rofoBOK CO 3HAaYEHNAMU Ka, Nnexalyumiu B 3ToM Aua-
nasoHe. M XoTs 3Ha4eHna ka pasnuyHbiX NedebHBIX roNoBOK CYLLECTBEHHO OTNMYaloTesa Apyr oT Apyra, (hopma CoOTBET-
CTBYIOLLMX UM rpacniecknx 3aBUCMMOCTE OfJUHaKoBa.

HecTabunbHOCTb pesynsraToB U3MEpeHWUs AaBfNeHus, Bbi3BaHHas TEMnoBbIM ApeiAdoM UNU HEOJHOPOAHOCTbLIO
CPeAbl pacnpocTpaHeHUs, MOXET NPOSIBMSATLCA Kak HECTabUNBLHOCTL NpeernoB orpaHuyeHmns. BnmsaHue Takoil HecTabunb-
HOCTW pe3ynsTaToB U3MepeHUs AaBneHns Ha BbIMUCTIAEMYIO NNoLWaAb NoNepevHoro cedeHns nyyka ABMAeTCs CroXHbLIM U
CUINBHO 3aBUCUT OT Npoduss yrsTpa3ByKoBOro ny4vka. 3 dekTuBHan nnowaab nanyydeHus (no FDA) oueHb YyBCTBUTENb-
Ha K 9ToW HecTabuNbHOCTU, TaK KaK CUNbHO 3aBUCUT OT MPaBUNbHOW| OLIEHKU YPOBHSA OJMHOYHOIrO MaKkcumymMa. 3Toro He
npoucxoauT Ans onpepenedns M3K, koTopoe npeAcTaBNAeT UHTEHCUBHOCTL MO OTHOLLIEHUIO K €€ NMUKOBOMY 3Ha4eHuIo,
noSly4eHHOMY Npu ckaHMpoBaHUK. JTO NokasaHo Ha pucyHke D.3 ana 75 % orpaHnyeHUA, UCMOMNb3yeMoro B HacToALLEM
cTaHpapTe.
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3TN 3aKcnepuMeHTa/lbHble BbIBOAbI NMOATBEPXKAEHbI M TEOPETUYECKUMW pacyeTamun. PesynbTaTbl pacyeTa Kpyrjioro
MOPLUHEBOr0 MCTOYHMKA paguyca a = 41, NpeACcTaBsoLLEero OTHOCUTEIbHO Masiblii MpeobpasoBaTesib, U TOYEYHOro npu-
eMHUKa MpeAcTaBrieHbl cepueli KpuBbIX Ha pucyHke D.4. OHM M306paaloT uaMeHeHve 3peKTVBHOM Nnowaan msnyye-
HUS U NIOWAaAM MOMEPEYHOro CeYeHUst Ny4yka Npu yBENMYEHUM PacCTOsHMS OT siedebHoli ronoBku. PaccTosiHne mexagy
rmapodoHOM 1 f1e4ebHON ronoBKoli 6bII0 HOPMUPOBAHO OTHOCUTE/TbHO A/IMHLI aKyCTUYECKON BOJHbLI, COOTBETCTBYHLLEN
BCEMY AManasoHy 4acToT, UCMOMb3yeMOMY B COBPEMEHHOW dhm3noTepanuu. 3HayeHue Maowaan nonepeyHoro ceyeHus
nyyka (3achdekTmBHON nnowaam nsnydeHus no onpegeneHutio FDA) 6b1/10 HOPMUPOBAHO B COOTBETCTBUM C pa3MepoMm pe-
aIbHOro 3/1IemMeHTa. HecMoTpsi Ha TO YTO NoLWab MoMepeyHoro CeYeHms nyyka rno ee HOBOMY OMnpenesieHnNt0 HECKONbKO
N3MEHSETCH C HOPMUPOBAHHBLIM PACCTOSHUMEM, HO 3TO M3MEHEHWE HECOMHEHHO MEHbLUe W 3aBUCUT OT XapakTepucTuk
nyyka, yem adphbekTrBHas nnowanb 13ydeHus, BbluMcieHHas no onpegenexdunio FDA[10],

Ha pucyHke D.5 npepctasneHbl pesy/bTaTbl pacyeToB 3aBMCUMMOCTM HOPMMPOBAHHON MoWaan NonepeyHoro ce-
YeHus1 Mydyka OT Ka. Juana3oH ka nepekpbiBaeT BeCb AvMana3oH pasmMepoB Y/bTPasBYKOBbIX npeobpasosartesneli, Ucnosb-
3yeMbIx B fie4ebHbIX rOM0BKax annapartoB A/18 Y1bTPasByKOBOW Tepanun. HecmoTps Ha TO, YTO MoKa3aHHble Ha PUCYHKe
D.5 kpvBble NpeAcTaBnAloT TONbKO pe3y/bTaTbl, NMOSyYeHHble Ha PacCTOAHMAX 5 MM U 2a, UX NoBefeHWe COOTBETCTBYET
pacuyeTam, BbINOSIHEHHLIM W AN APYrMX paccTosHuiA. U3 pucyHkoB D.4 n D.5 MOXHO caenaTb 06LWMil BbIBOA: NPensIoXeH-
HOe B HACTOALLeM CTaHfapTe onpeesieHve Maowann rnonepeyHoro CeyeHuss nyyka MeHblle 3aBWCUT OT O0COBEeHHOCTEN
npodhmns ynbTpa3ByKOBOro nyyka, 4em onpejeneHune, AaHHoe B ctaHgapte FDA [10].

IEC 1359/07

Ocb X — HanpaBneHue z (BAO/b OCK PacnpoCcTpaHeHUst NMyyka); ocb Y — Hanpas/eHue X (napasiesibHo (ppoHTasibHOM MOBEPXHOCTH
npeobpaszoBarens);

Pa3smepbl no ocam X n Y — 5 mm/gen.

PucyHok D.1 — JIMHMM paBHbIX AaBEeHU TUNOBON (h13noTepaneBTUYECKON NevebHON ronoBKn
Masioii reomeTpuyeckon naowaan {ka = 17)
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X — npoueHT orpannyennsa (1 — no ctaHgapty FDA; 2 — no ctaHgapTty IEC);
Y — cooTBeTcTBYylOWee 3HavyeHne ABCS, mm2

PucyHok D.2 — 'pamk 3aBMCMMOCTM NJOLWaAN NONEPEYHOro CeYeHns nyyvyka OT pas/INYHbIX 3HAYEHUN
orpaHnyYeHus npu manblX USMEHEHUAX PacCTOAHMA BAOJIb OCM PacnpoCTpaHeHusa nyyka z
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IEC 455/13

X — NpOoUEeHT orpaHnyenns (1 — no ctaHaapty FDA; 2 — no ctaHgapty |EC); Y — cooTBeTCTBytOLLEE 3HAYEHME JIBC3, MM2

PucyHok D.3 — HopmupoBaHHble 3HaYeHUs Naowazn rnonepeyHoro cevyeHns nyyka npu orpaHndeHusx FDA u IEC
ANnA natv npeobpasosaTeneli ¢ pasiMyHbIMK Ka npu z = 0,5 cm

X —zfk\ Y — IBc3, MM2 (1 — no ctaHgapTy FDA; 2 — no ctangapty IEC)

MpumeuvyaHne — PaccTodHWe z 1 Naowaan rnornepeyvyHoro ceyeHusa fnyvyka HOPMUPOBaHbI OTHOCUTENIbHO A/IUHbI
aKyCTVILIeCKOVI BOJIHbI 1 nNnowaan anemMeHTa COOTBETCTBEHHO

PucyHok D.4 — V3meHeHVe niowann nornepeyvyHoro ceyeHus nydka ABCS ¢ paccTtosiHnem
OT NOBEPXHOCTY Nevye6HON ronoBKx
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YA

2,0

1,5

0,5

©
L b

0,0

X — ka; Y — HopMUpoBaHHasA niioLjaab NornepeyHoro ceveHms nyyka Ag-qg

A — no ctaHgapty FDA; B — no ctaHgapty IEC; 1 — Ha paccTtoaHuM z = 5 MM; 2 — Ha pacCToAHUU Z = 2a.
MpuMedvaHune — PacyeThbl BLIMOMHEHb!I HA PACCTOAHUAX 5 MM U 2a OT NeYebHOol ronoBKu.

PucyHok D.5 — 3aBUCMMOCTb HOpMUPOBaHHOW Niolaamn nonepe4Horo cedeHus nydka Agag
oT ka npeobpasoBaTtens
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MpunoxeHne E
(cnpaBo4Hoe)

KoatppuruymeHT, ncnonb3yemblii Ansa npeo6pasoBaHnsa njouiaam nonepevyHoro cevyeHus
nyuka JIBc3 Ha NOBEPXHOCTU fleH4e6GHOW ro/IoBKU B apPEKTUBHYIO MNouianb usnydeHns AER

B COOTBETCTBUM C HACTOALWMM CTaHAAPTOM 3OEeKTUBHYIO nolaab m3nydeHus LEK 13 niowaan nonepeyHoro
ceveHnsi nydyka BblUMCAAOT B6IM3M NOBEPXHOCTM neuvebHoit ronosku J1BC8(0,3). Mnowanb nonepeyHoro ceyeHus nydka
/1BCS(z) onpeAensioT Kak HavMeHbLUylo nnouladb, Aakollyo 75 % MOMHON CyMMbl CpefHUX KBaApaToB aKyCTWYecKOoro
naBnexus.

EC/M MCNonb30BaTh YNPOLLEHHY0 MOAe b 3BYKOBOTO MOJIs C KOM/IMMUPOBAHHBLIM MyYKOM M NOCTOSIHHBIM pacnpepje-
NIeHNEeM [aBneHns B NONEPeYHOM CeueHuu, NeprneHauKyIspHOM OCu Nydka, TO crpaBe/vBo Cleaytolliee COOTHOLEHMe:

/\ER= 1,333 N1BC5(0)= 1,333 J/1BC3(2). (E.1)

C (hm3nyeckoin TOUKN 3pEHUSs MOXHO OXMAaTb, YTO YNpPOLLEeHHAas MOAeNb crnpaBefnvBa ANS He CAUWKOM MasiblX
Be/IMYMH Ka (K = 2X/K — BO/IHOBOE 4MC/O; & — reOMeTpPUYEeCcKUin pagnyc akTUBHOIO 3fieMeHTa fiedyebHol ronosku). Ans
MEHbLUNX BENNUYNH Ka AndpakUnOoHHble adhdhekTbl 6yayT Bbi3blBaTb pa3MbiBaHWe 3BYKOBOIO My4yka W MCKaxeHue npocTeii-
en mopenw.

[na nonyyeHnss peasiMCTMYECKO OLeHKM Tpebyemoro KoadguumneHTa npeobpasoBaHns (BbipaxaeMoro yepes Fac)
6b1710 NPOBEAEHO YMCIEHHOE MOAENNpPOBaHME C UCNOJ/Ib30BAHUEM U3fyyaTens B BUAE KPYI0ro NnopLliHa M NpUeMHUKOB
KOHEeYHbIX pasmepoB paguycom 0,25 1 0,5 mm Ha yactotax 1, 2 n 3 My, Ana npeobpasoBatenein ¢ manbim 3PPEKTMB-
HbIM pagnycom (< 4 MM) U OCOBEHHO Ha HU3KMX YacToTax Ny4yok 6yaeT pacXxoAUTbCA HACTO/bKO, YTO 4OCTOBEPHAs OLEeHKa
ahhekTMBHON naowaan M3nyvyeHus CTaHeT HEBO3MOXHOI. Ha npakTuke chusmoTepaneBTuyeckne nedyebHble ronoBKN C
pagnycom MeHblle 4 MM He BbINyCKalT, M pacyeTbl OrpaHu4MBailoT npefesbHbiM paguycoM > 4 MM ANS 3HaYeHui Ka,
nexawmx B guanasoHe ot 16 go 160.

Ha pucyHke E.1 nokasaHo pacnpegeneHue 3HavyeHuii Fac oT ka B gnanasoHe oT ka a 40 go ka a 160, B3sToe u3 [1].
CpepHee 3HayeHne Fac = 1,354 ouyeHb 651M3K0 K 3Ha4veHuo Fac = 1,333, BepHOMY ANA npocTelilein mMogenn 3BYKOBOIO
noss.

Bblnv NpoBefeHbl UCCnefoBaHNsA MHOXeCTBa sedyebHbIX rooBOK (husmoTepaneBTUYeCcKoro o60pyL0BaHnsa ¢ ma-
NbIM Ka [9], npu 3TOM 6blN1 UICNONb30BaH NOAXOA, U3MOXEHHbIV B 7.3, K onpeaeneHntio adh@ekTUBHOM Naowagan nsyyeHus,
npy KOTOPOM PacTpPOBOE CKaHMpOBaHWEe NPOBOAAT B NOCKOCTU Ha paccTtosstHum 0,3 cm OT neyebHO ronoskn. B pesynbTta-
Te 3TUX uccnefoBaHnini 6bIN0 NOKa3aHo, YTO NOJTyYeHHble 3HavyeHust ABCS(0,3), YMHOXEHHbIE Ha TOT Xe caMblil Koadhdu-
LUMeHT npeobpasoBaHns Fac = 1,354 gna HaxoxaeHus AER, He 3aBUCAT OT 3HAYEHUA Ka 1eYebHON ronoBKu.

BbluncneHns no pesynbtatam nNpvBeAeHHbIX Bbille uccnefoBaHuii NOATBEPAWMIN WX COOTBETCTBME YNPOLLEHHOM
MOAENM ynbTPas3BykoBOro nons. Ana uccrnefoBaHHbIX 06pasuoB (66 ToUek) cTaHAapTHOE OTK/IOHEHMEe OT cpefHero 3Ha-
YeHnss NpuéM3nTenbHO pasHo 0,09. PasHOCTb Mexay cpefHuM 3HaveHmeM Fac = 1,354 1 3HayYeHnem, NOMyYeHHbIM AN
ynpouieHHol mogenu Fac = 1,333, 6blna MeHblue CTaHA4ApPTHOIO OTKAOHEeHWA. YUTo6bl u3bexartb yBeMyeHus Heonpege-
NIEHHOCTKN Npu onpegeneHun adhPEKTUBHONM NaoWaam n3nyyeHus, 6oi10 NPUHATO COrNacoBaHHOE peLlleHne UCNosb30BaTb
Fac = 1,333 6e3 yyeTa AONONHUTENIBHON HEoNpeaeneHHOCTH A8 3TOro (PUKCUPOBAHHOIO 3HaAYeHWUs.

MpumeuvyaHne — CnnowHas NMHNA COOTBETCTBYET cpefHeMy 3HavyeHuto Fac = 1,354

PucyHok E.1 — KoadhdpuuymeHT npeobpaszoBaHns Fac kak oyHKUMS 3HAYEHUI Ka, nexauwux B gnanasoHe ot 40 go 160
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Mpunoxexue F
(cnpaBouHoe)

OnpeaeneHne akyCTUYECKOW MOLHOCTH NO U3MEPEeHUSIM PaanaLMoOHHOM CUnbl

B HacTosiweM cTaHgapTe HeoBX04MMO YKasbiBaTb HOMUHAMNBHYHO BEIXOLHYI MOLLHOCTb. Kak ykasaHo B 7.2, BbIXOf4-
HYI0 MOLLIHOCTb annapata Ans yrnsTpasByKoBOW Tepanun usmepstoT B cootBeTcTBUU ¢ IEC 61161, KoTopbli pekoMeHayeT
UCnonbL30BaTh METOA YPaBHOBELUMBAHUSA paguaLMOHHON Cunbl. MicnonbayeMble ANSA STOro YCTPoUCTBa NpocTel B obpallie-
HUK U KannMbpoBke.

Hanbonee BaXHOWR YacTblO STUX YCTPOWUCTB ABNSETCA MULIeHb. OHa JoMmKHa OblTh 4OCTATOMHO 60MnbLUOHA, YTOOLI
nepekpbITb BECb YNeTpa3sykoBoil nyvok. B 5.3 IEC 61161 faHbl hopmynbl ANA pacdeTa MUHUManbLHOro paguyca b Mu-
LUEHN KaK (YHKLMWN paccToAHNA Z 40 MULLEeHU (06o3HaveHHo! kak x B IEC 61161), AnnHbI BOSHLI U @ — 3 eKTMBHOrO
papuyca akTMBHOro anemeHTa revebHoit ronosku. Popmynbl, npuBeaeHHble B IEC 61161, ocHOBaHbl Ha TEOPETUHECKNX
pacyeTax 4nA NopLUHeBoro uctovHuka [6]. B Tabnuue F.1 npuBefeHbl HeKoTopble TUMUYHBIE 3Ha4eHus. [lof paguycom
MWLLEHW MOHUMAIOT ee paguyc B Hanbornbluem NonepeyHoM CeYeHWUU, a paccTosiHWE OnpefenstoT oT fie4ebHoi ronoBku
[l0 9TOro NONEPE4YHOro CeYeHus.

Heobxogmo 3aMeTUTb, YTO pesysbTaThbl YkasaHbl B MPEANONOXEHWN MOPLUHEBOrO NCTOMHUKA. OfHaKO MOXET ObiTb,
YTO UCMBITYeMbIil NpeobpasoBaTenb He ABMNAETCA NOpLUHEBBIM. BcrnepcTBue aToro pekoMeHAyeTcst MCMonb3oBaTb pe-
3yneTaThl M3MepeHUs NoLlaan NonepedHoro cedeHns nyyka Agag(z). OKBMBanNeHTHLIN paguyc beq MULLEHN MOXET ObITb
nosny4eH

M3 beg(2) = [Ages(2)/a]'2. (F.1)

Ecnn 2beq 6ynet Gonblue 3HaveHns b, onpegeneHHoro B cootBeTcTBUM ¢ IEC 61161 n Tabnuuei F.1, To 2becl Uc-
NoSIb3YHT Kak MUHUManksHoe 3Ha4eHue paguyca MULLEHMN.

My3blpu B BOAE pacceuBatoT yrbTpasByKoBbIe BOSHLI M MOTYT NPUBOAUTL K onbKam B usmepeHusx. [oatomy npu
M3MepeHUsIx TepaneBTUHECKMX YCTPOUCTB BaXKHO MCMoNb3oBaTh AerasupoBaHHyto Bogy U Bcerga 6biTb yBepeHHbIM:

- B OTCYTCTBWU Ny3LIPEKOB Ha MOBEPXHOCTAX Npeobpa3oBaTens U MULLEHH,

- B OTCYTCTBUM NOSIBNEHWS My3bIPEKOB B NPOLIECCE U3MEPEHUIA B pe3ynbraTe JerasupyloLero AeicTBus yrsTpasBy-
Ka BblCOKOW MHTeHcMBHOCTM (cM. IEC 61161, [3] n IEC/TR 62781 B AononHeHun K bubnuorpadun).

XoTS 3Ha4eHWs BbIXOAHOW MOLLHOCTU annapaTta AfA YNeTpa3ByKoBOW Tepanuu COCTaBRSAOT 0BbIMHO HECKONbKO
BaTT, A4nA obecrneyeHns Bcero nanasoHa U3MEepPeHWii MOLHOCTU B COOTBETCTBUU C HACTOALUM CTaHAAPTOM MOXET No-
TpeboBaTbCA U3MepUTENb (BeChl) C YyBCTBUTENBHOCTLIO A0 15 MBT. OgHolt n3 npobnem nsmepeHns BbICOKOW MOLLHOCTH
MOXeT cTaTb HeoBX04WMOCTL cTabunuaauun NONOXEHUA MULLEHWU BO BPEMS U3MepeHUil. Ecnu nornowjarowias MULLeHb
He MoABepraeTcsi NONepe{HbLIM KOMMNOHEHTAM CUMbl, @ BOTHYTas oTpaxatowas MULEHb CaMOLEHTPUPYETCS, TO BbIMYKNbIA
KOHWYeCKUiA OTpaxaTensb Nog AeUCTBUEM pagnaLMOHHBIX CUN MOXET CMELLaTLCA B pafnarnbHOM HanpasneHun. J1oT ad-
dekT 3aBUCUT, rMMaBHbLIM 06pa3oM, OT aMNIUTYAbI YIETPa3ByKOBON MOLLHOCTH, OT Beca MULLEeHU U cnocoba ee nopBecku
(5.6 IEC 61161).
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Tabnuya F.1 —Heobxogumble pasMepbl MULLEHW, BblpaKaeMble B BUAEe MUHUManNbHOro paguyca MULIEHW b, kak dyHK-
LMs YacToThl ynbTpassyka f, ahdeKTUBHOro pajuyca nevebHON ronoBku a, U pacCToAHUA 40 MULLEHU Z, PaCCYUTaHHbIE B
cooTBeTcTBUU ¢ [EC 61161 (cMm. Tawke [6])

O eKkTUBHEIN paguyc YactoTa ynerpassyka f, PaccToaHWe A0 MULLEHHN, MuHUManbHbLIR pagnyc MULLIEHM,
ne4yeGHOW ronoBku a,, cM My cM cMm

0,5 0,77

05 1 2,0 1,89

) 40 3,54

6,0 5,23

0,5 2,25

2,0 2,25

1,5 1 4.0 2,46

6,0 3,05

0,5 0,75

2,0 1,02

0.5 3 4,0 1,67

6,0 2,36

0,5 2,25

15 3 2,0 2,25

, 40 2,25

6,0 2,25
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lMpunoxexue G
(cnpaBouHoe)

O60CHOBaHHOCTL M3MEPEHUI NNOWaAN NONEPeYHOro CeYeHUs nyyka Agcg Ha HU3KOW MOIHOCTH

U3amepeHna nnowaan NonepedHoro ce4eHms nyyka ¢ Ucnonb3oBaHuem ruapodoHoB TpebytoT Bo3byxaeHusi neyed-
HOi! FOMOBKM B PeXUMe HenpepbIBHOM BOMHLI C MHTEHCMBHOCTAMM 0,5 BT/cM2 unn Hke (cM. 7.3). MaMepeHus Ha HU3KUX
MOLLIHOCTSX HeOBX0AMMEI ANA 3aWUTLl rMapodoHa oT noBpexaeHus. MNoaTBepXAEHUE TOro, YTO 3HAYEHUs NnoLaam no-
NepevHoro ce4eHUs ny4ka, NoNy4eHHbIe Ha HU3KUX MOLLHOCTAX, BEPHLI ANSA BLICOKMX MOLYHOCTEM, UCNOSb3yeMbIX B Tepa-
neBTU4eckux npubopax, npeactasneHo B Tabnuue G.1, BaaToii u3 [1]. B Tabnuue G.1 gaHbl pesynsraTtsl U3SMepeHuid, Bbl-
MonHeHHble ¢ nomoLpto MembpanHoro (13 nneHkun NMBA®P) rmapodoHa ¢ AnddepeHUManbHBIM BEIXOAOM ANS pasinyHbIX
3HaYeHMiA MOLLHOCTH, reHepupyeMoi TepaneBTUYeckumM npubopom. O6e nevebHblie ronoBkM UMenn npeobpasoBaTeny Ha
1,5 MI'y anameTpom 2,8 cM. A — HopManbHLI NpeobpasoBatenb, Torga kKak B uMen «ropsiyee NATHO» € GOMNbLLIMM 0CEBbIM
NMKOM Ha paccTofHun 2,9 cM OT ronosku. MamepeHus BToporo npeobpasosaTens NpoBefieHbl UMEHHO B 3TOIN NNOCKOCTY.

Ta6nuya G.1— M3MeHeHne nnowagn NoNepeyHoro ceveHmns nyyka Agag(z) NPy N3MeHeHUM BLIXOAHOM MOLLIHOCTN ANA
AByX npeobpasoBaTenen

YcTaHoBNEHHas MOLHOCTb, Mpeo6pasoearenb A Ap~o(2), Mpeo6pasoBatens B2 Agq(2),
Br cm? om2
1,25 3,54 2,99
5,00 3,50 2,92
7,50 3,52 2,80
10,0 3,48 2,79
12,5 3,51 2,80
15,0 3,49 2,87
1) A — 1,5 MI'y gnameTp 2,8 cM, Agcg ONPEAENsny Ha paccTosiHuN 4,0 cM.
9)p— 1,5 MI'y anameTp 2,8 cM, Agcg onpeaensni Ha 2,9 cM — B TOUKE MaKCUMaNbHOTO CpeiHeKBaPaTUYHOMO
AaBneHns 4N NpeobpasoBaTenia ¢ «roPsSYUM NATHOMY.

MpeacTaBneHHsbIe B Tabnuue G.1 pesynsTaThl NOKa3bIBaKT, YTO U3MeHeHUs Apag(Z) Malbl M He MpeBbILaloT He-

CKOMBKWUX NPOLIEHTOB.
OpHaKo AN HEKOTOPbIX AedeKTHBIX NeYeBHbLIX FONTIOBOK, B YaCTHOCTU TeX, KOTOpbIE HarpeBatoTest Npu paboTe (XoTs

3T0 GbiBaAET B PeaKuUX Crydasx), Nowaab NonepedHoro CEeYEHUs Mydka MOXET UMEHSTBCA MPU M3MEHEHUM BLIXOLHOIA
MOLLHOCTM.

31



FOCT IEC 61689—2016

Mpunoxexnune H
(cnpaBouHoe)

BnusaHue acpcekTtuBHOro anameTpa ruapodoHa

BOnbLWKWHCTBO BbINycKaeMbIX rMapodpoHOB UMEIOT aKTUBHLIE 3neMeHThl gnameTpom oT 0,2 go 1,0 mm. B mera-
repLoBOM JuanasoHe 4acToT TOYHOCTb M3MEPEHUIA YNbTPa3ByKOBOro NOMSA 3aBUCWT OT NPOCTPAHCTBEHHOIO YCPeAHEHUS
aKyCTUYeCKOro faBfeHnss Ha akTUBHOM arnieMeHTe rugpodoHa. IEC 62127-1 npeanaraeT cneayrowunii KpuTepui ansa Mak-

ChUMarnbHO gonycTuMmoro paguyca FVIApOd)OHa 8max VICNONb3yeMOro Ans VI3MepeHI/II7I B HEKOTOPbLIX CUTYyaLUAX

N 2 12
amax=§(1+a—1zj ) (H.1)

rae A — ANIMHa aKycTMYecKon BOMHBbI;
Z — paccTosiHWe OT NeveBHOM ronoBKy 40 NOCKOCTU USMEPEHUH;
a, — 3hPeKTUBHBIN pafnyc akTUBHOrO areMeHTa neveGHON ronoBKu.

OroBapuBaeMble HaCTOSLLMM CTaHAapPTOM MpoLenypbl TOYHOro onpefeneHnsa apeKTUBHON NnoLaan narnyyeHus
ne4ebHol ronosku TpebytoT M3MEpeHNi i HENOCPEACTBEHHO Y €€ NMOBEPXHOCTU U NPUBOAAT K YacTOMY HapyLUEeHUIO 3TOro
KpuTepus. CTporo rosops, BelpaxeHue (H.1) 0THOCUTCA K U3MEePEHUAM MUKOBLIX AaBfeHWA U YMECTHO ANSt JOCTOBEPHOrO
onpegernexns KoauLMeHTa HeO4HOPOAHOCTY MyyKa Rpy. ANsA M3MepeHns agdekTUBHON Nowaan usnyveHns Heob-
xofuma bornee BbICOKasA TOMHOCTb, ¥ NO3TOMY B&XHO YCTaHOBUTL BIIUSHUE HEBLINONHEHNA BbILUEYKa3aHHOTO KpUTEPUS Ha
TOYHOCTb U3MepPeHUs Agag(Z) U Agg.

NamepeHus Ha nedebHoW ronoeke guaMeTpom 2,4 cM Ha 3 MI'y ¢ ucnonb3oBaHUem pasHbiX rMapodOHOB ¢ pas-
JIMYHBIM pafWycoM aKTUBHOMO SneMeHTa npefcTasneHsl B Tabnuue H.1 [4]. M3amepeHnsa BEINOAHEHB! C UCTONb30BaHUEM
Kepamu4yecknx rugpooHOB ¢ AUaMeTpoM akTUBHOro anemeHTa 0,6 u 1 MM, a Takke rugpodoHa MmemGpaHHoro Tna u3
MBAOD AnameTpoM 4 MM. [na U3SMepeHUin Ha pacCToOAHUN Z = 1 CM B COOTBETCTBUM C BblpaxeHuem (H.1) 3T ruapodoHbl
CINULLKOM Benukn — B 4; 6,5 1 26 pa3 cOOTBETCTBEHHO. TeM He MeHee pesynbTaThl M3MepeHnt Agg(Z), NpefcTaBneHHbIe
B Tabnuue H.1, cxognates B npegenax ot 1 % go 3 %.

M3 0BbIMHO Ucnonb3yeMblx B Tepanui 4acToT U pasmepoB Nie4ebHbIX ronoBok HanborbLuee nNpeBbllleHne KpUuTepusi
IEC 62127-1 npoMcXoaMT Npu M3aMepeHusx BOnman (z = 1 cM) ronosok BonbLloro guamMeTpa, paboTarolmx Ha YacToTe
3 MI'u. Ho gaxe B aToM crniyyae KoadULMeHT NpeBbILeHNs ANS rugpodoHa ¢ UAaMeTPOM aKTUBHOIO aremeHTa 1 MM
NexXuT B npefenax ot 6 Ao 7.

MpegcTaBneHHble B Tabnuue H.1 3Ha4eHNsA OTHOLLEHWA MUKa aBrieHns B KBajpaTe K JaBIIeHUI0 B KBajpare, ycpes-
HEHHOMY Mo noLagu nonepevHoro ceveHuns nydka (3To oTHoweHue B Tabnuuye H.1 o6o3HaveHo kak R), Ha paccToAHUN
Z, e Z naMeHsieTcs oT 1 4o 8 cM, NoKasblBatoT, YTO Aaxe Npu UCMOoNb30BaHUK rmapocdoHa AuaMeTpoM 4 MM, pesyrsrarTsl
oTnuyatoTest He Bonee Yem Ha 20 %. 3T pesynsraThl UMEKOT NPSMOE OTHOLLEeHWE K BbIGOpY AnaMeTpa akTUBHOIO ane-
MeHTa rApocdoHa Npu onpeaeneHnn Rgy. TeM He MeHee STOT BLIBOA MOXET BbiTh MPUHAT C HEKOTOPOHA OCTOPOXHOCTHIO.
HekoTopble ne4ebHLIe rofioBKA UMELOT «ropsdne NATHa» fuameTpoM oT 2 o 3 mm. B aTom criyyae npu ucnonb3oBaHun
GonbLlKX (4 MM) ruapodoHoB ByAeT UMETb MeCTO ornpeaenieHHoe 3aHKEeHNe CTUHHBIX 3HaYeHUA Rgy.

Onsa oBecneveHnss TOMHOCTY M3MepeHUst Rgy B 6.2 yKasaH KpUTepuid, Mo3BOMAIOLWMIA NpaBUibHO U3MEPATb NIo-
Wajb NonepeYHoro Ce4eHnsa nyvka TUMNOBOro annaparta ANA YrsTpa3BykoBOW Tepanuu, paboTalolwero Ha Yactotax jo
3 Mly, ¢ nomoLybto rngpocdoHoB guametrpom 1 MM. [na ucnbitaHnii obopyaoBaHusi, paboTalolero Ha YyactoTax Bbllle
3 MI'y, cnegyeT ucnone3osaTk rngpodoHel guaMeTpom MeHee 0,6 MM. OTU r’napPodOHLI MOXHO NMPUMEHSATL ANA N3Mepe-
HWS KaK 3 heKTUBHOM NroLaamn nany4eHus, Tak n koadduuneHTa HeOAHOPOZHOCTH NyYKa.
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Tabnuya H.1— CpaBHeHWe pe3ynsTaToB U3MEPEHWIA NoLLaimu NONEPeYHOro cedeHns nyydka Agsg(Z) TMAPOOHaMM ¢
paauycom aktuHoro anemeHTa 0,3; 0,5 1 2 mm

. Wamepsiembiii PaccTosiHne mMexay ronosKoli U rMAPOHOHOM Z, CM
MApochoH napametp 10 20 40 80
A Agcs(2), eM? 2,00 1,97 2,01 2,07
Kepamuka
ag =03 MM RY 1,55 1,57 1,68 2,69
C Apcs(2), cm? 1,93 1,96 1,99 2,08
Kepamuka
ag= 0,5 MM R 1,68 1,69 1,60 2,26
nene Agcs(2), cM? 2,01 2,00 2,02 2,10
MeMOpaHHbIN
ag=2Mm R 1,95 1,91 2,04 2,33

1) 3Hauenns R BbUMCHIEHBI C WCTIONB3OBAHUEM YCPEAHEHWUS 3HAYEHWii P2, U3MEPEHHLIX B OMpeeneHHON
MSI0CKOCTH.

MpumeyaHne — MamepeHus npoBoamnnu Ha nevebHol ronoske 3 MMy Ha YeTbIpeX PacCTOAHUAX.
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MpunoxeHwue |
(cnpaso4yHoe)

M3mepeHne achpeKTUBHOWN niowanm Usfy4eHms ¢ Ucrnosb3oBaHMEM CUCTEM ypaBHOBELUVMBaHUSA
paAuaLnoHHOM cunbl N anepTyp U3 Norsowarumx MmaTepnanos

11 O6wume nonoxeHus

B 39TOM NMPWUIOXEHUN NPUBEAEHO AeTasIbHOE U3N0XEeHWe MeToAda onpeaeneHns adekTUBHON naowaam nsnyyeHns
OEP dmsnoTepaneBTMYeCKnx e4ebHbIX roI0BOK, VMCMO/b3YIOLLEro CMCTEMY YPaBHOBELLVIBAHUA PaAVauyoOHHON Cyilbl ANs
N3MepeHns BbIXOAHON MOLLHOCTU yNbTpasByka. CUCTEMbI (M3MepUTENN) YypaBHOBELLMBAHNSA pafnaLoHHON CUbl LUMPOKO
MPYMEHNMbI B SIe4EOHbIX YUPEXAEHUAX, N OKUAAETCA, YTO NpeAnaraeMblii METOA MOXHO MPUMEHSATb Kak fOCTaTOYHO Npo-
CTOW AnsA npoBepkn achhekTVBHONM NaowWaan nsnyvyeHns nedebHbix ronosok [11], [12]. PaccMOTPEeHHbI B 3TOM Npuioxe-
HUM MEeTOA He crefyeT paccMaTpuBaTb kak 3ameHy Mpoueaypbl, U3NOXEHHOW B pasgene 7, koTopas SBASETCA OMOPHONA
(atanoHHol) Ansa onpegeneHns acpekTMBHON NAOWAAN U3YUEHUS.

12 MpuHuMnNnanbHblie OCHOBLI anepTypHOro metoga

Cxema anepTypHOro meToga rnokasaHa Ha pucyHke W, rae anepTypa u3 MoriowainoLero marepuana pacrnonoxeHa
Mexzy /1e4ebHON roMoBKO 1 MULLEHBIO B BUAE BbIMYKIOTO KOHyca (MOXHO MPUMEHWTb U MULLEHb MOF/OLAIOLLEro TUMa).
AnNepTypbl — 3TO KPyr/ible OTBEPCTUS, BbIPE3aHHbIE B aKyCTUYECKW MOr/olaolwemM MaTepuasie, KOTopble MO3BOAT Npu
yCTaHOBKe nepef neyYebHON rooBKOW CHU3WTL Ha 3adaHHylo BeNnyMHy ee adpeKTUBHYIO NoWaab UsnydeHus. Pesysb-
TaT CHWKEHWS MOLLHOCTU W3MEepsoT CUCTEMOI ypaBHOBELUMBAHWA PaguauMoHHON cwuibl. Vcnonb3ys Habop anepryp,
MOXHO M3MEHATb Mackupylolee BO3AeliCTB/e Ha Y/bTPasBYKOBOW NMy4YOK U U3MEPSTb MOLLHOCTb Myyka, NpOoLUeALlyto ye-
pe3 anepTypy. Llenbio Taknx u3smepeHuii B COBOKYMHOCTM C 06paboTKON JaHHbIX, W3/TOXEHHON B 1.5, ABNAETCS BbluMCEHNe
nnowaamn, Yepes KoTopyt NPOXOAUT OCHOBHAas YacTb MOLLHOCTM, onpefenswowas adekTyBHy0 naowaab n3nyvyeHus. B
TeKcTe 3TOro NPUIOXKEHNA TEPMUH «anepTypa» byaeT 0603HauaTb Macky 13 MOr/IOWAOLLEro MaTtepuasia u Bbipe3aHHoe B
Hell kpyrnoe oTsepcTue.

1- neyebBHas ronoeka; 2 — NOBEPXHOCTb BOfbl; 3 — anepTypHas Macka; 4 — MUlleHb U3MepuTens pa,EI,I/IaLlI/IOHHOIZ Cunbl

MpumeuyaHne — Ha cxeme M306pPaXEHO «BEpPTUKa/IbHOE» YCTPOWCTBO YpaBHOBELUMBAHWSA C OTPaXaroLein
MULLEHBIO, XOTSA MOTyT 6bITb MPUMEHEHbI U Apyre Tunbl ycTpoiicTe [IEC 61161].

PucyHok 11 — Cxema yCTaHOBKM O/19 U3MEPEHUsS anepTypHbIM METOAO0M
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1.3 TpeGoBaHuA K peanu3sauumn anepTypHOro Metoga

1.3.1 Cucrema ypaBHOBelUMBaHUA paauaLMOHHON CUNbI

MoMUMO FreoMeTPUYECKUX acNEKTOB YCTAaHOBKM CMOsi MOFNOTUTENS, (hOPMUPYIOLLEro anepTypy mexay nevebHoi
ronNOBKOW U MULLIEHLIO, KNOYEBBIMU AN CUCTEMBI YPaBHOBELLMBaHWUA paAuaLMOHHOI CUnbl Npu nsmeperHnn achheKTNBHOM
nnowaan U3Ny4eHns SBNSOTCH BOCNPOM3BOAMMOCTbL Pe3ynbratoB W paspeluatowiast cnocobHOCTb CUCTEMBI, KOTOpas B
waeane gomkHa ObiTh + 0,01 Br.

1.3.2 Aneptypbl

1.3.2.1 AkycTu4eckue cBoilicTBa MaTepuarna anepryphbl

BaxHo, 4To6bl MaTepuarn, UCronb3yeMblil AN U3TOTOBIIEHWUS anepTyp, BHOCUI TOMbKO Marble UCKaXeHUS B BbIXOA-
HYI0 MOLLHOCTb, FeHepupyeMyto UcnbiTyemoit nevebHoli ronoBkoi. PekomeHgyeTcs, YTOBbI ero akyCTU4eckne CBoicTBa Ha
paboyeli YacTtoTe ne4ebHON ronoBKK BbINK TaKUMK, YTOOLI:

- MOTepU Ha oTpaXKeHue ynbTpasByka OT MOBEPXHOCTU anepTypbl 6binun ny4we, Yem MuHyc 30 ab;

- NOTepU Ha NpPOXOXAEeHUe yrsTpa3Byka Yepea maTepuan 6binu MeHblue, YeM MUHYC 25 Ab.

Oba sTux TpeboBaHMs1 OTHOCSATCS K KOHKPETHOMY 3HaYEHUIO YacTOThI, Ha KoTopoil paboTaeT neyebHas ronoska.

MaTtepuansl Ans anepTypHbIX Macok MoryT ObiTb OAHO- UNN MHOTOCNOWHBIMUA M W3rOTOBMEHbI U3 nornoLwjatoLen
pesunHbL.

CooTBeTcTBME MaTepuana 3TuM TpeboBaHUAM MOXHO NMPOBEPUTL NO METOAMUKE, NOJOBHOI N3noxeHHoN B 6.2.

1.3.2.2 lnameTphbl aneptyp

Ins obecneveHnsi namepeHuii achcpekTMBHON nnowaaun usnyyveHns GonblMHCTBa NevebHbIX ronoBokK AN uno-
Tepanuu HOMWHasbHbIE AUAMETPbl anepTyphbl AOMKHbI NOKPbIBaThL Auana3soH ot 0,4 ao 3,0 cm. OTBepcTUS AOMKHBI ObITh
LMIUHA PUYECKUMU, UX AUAMETP JOMKeH ObITb M3BECTEH ¢ TOUHOCTLIO £ 0,01 cMm.

1.3.2.3 NonepeyHble pasMepbl anepTypHbIX Macok

BaxxHo, 4TO6LI B OTAANEHUN OT MOTOKA 3HEPrMK, NMPOXOASLYEN Yepes Kpyrnyto anepTypy, BCs Apyras 3Heprus no-
rroljanace MaTepuariom Macku 1 He nonagana Ha MuwleHb. LUMpuHa anepTypbl B NNOCKOCTH, NaparnernbHon nedebHoi
rornoBke, AoMmxHa 6bITb Bonblue unu pasHa 4,5 cm. Npn Mcnonb3oBaHUW B CUCTEME ypaBHOBELLUMBAHUS pagUaLMOHHON
CuIbl anepTypHasa Macka MOXeT ObiTb YCTaHOBNEHa B CrieLmanbHOM AepxaTtene, ogHaKko BaXKHO, YTO6bl MOCNEeAHUN He
BHOCUN B YNbTPa3ByKoBOE MoNe Kakux-nubo akycTUYECKUX OTpaxeHWi.

1.4 MeTopaunka uamepeHuit acbcpeKTUBHON NNoLlaayn M3nyyeHus

[.4.1 Ml3aMepeHNsa MOLLHOCTU CUCTEMOI ypaBHOBELLMBaAHUS paanaLUoHHON CUMbI BEIMOMHSAIOT OOLIMHBLIM NYTEM Nepe-
KrtodeHns ne4ebHON ronoBkK B peXxuM Bo3ByxaeHUs U ero cHatua (cM. IEC 61161).

[.4.2 Mpy N3MepeHUsiX C UCMOb30BaHWEM anepTyp UCTIbITyeMyto nevebHyto ronoBky cneayeT BKIoHaTk Ha HOMU-
HanbHYIO M OAWHAKOBYH MOLLHOCTL C TeM, YTOObl OHa paboTana B HOMUHANbHBIX UAEHTUYHBLIX YCNOBUSX.

[.4.3 Ana 6onbLluKnX neYebHbIX ronoBok ¢ 3heKTUBHBEIM AnamMeTpoM Gonee 2,0 cM peKOMEHAYETCA yCTaHaBnNMBaTb
MOLLIHOCTb, paBHyto 5 BT, Tak Kak aTo npeAcTaBsieTcss KOMIPOMUCCOM MEXAY YyBCTBUTENBHOCTbLIO K U3MepAeMOi Beru-
YMHE U OrpaHUYEeHNAMU, CBA3AHHEIMI C HArpeBOM MaTepuasna Macku, YTO MOXET 0Ka3aTbCA BaXHbIM.

MpuMmedvaHne — DdhhekTuBHLIN AnameTp paseH ABYM ahdeKTUBHLIM paguycaM a, nevebHoin ronoskn. 3g-
heKTUBHBIA pagnyc MOXeT GbiTh BbIMUCIEH MO 3HAYEHUIO 3hPEeKTUBHOIA NoLagu U3ny4eHns, ykasaHHOMy Npon3BoguTe-
nem, u3 BblpaxeHus a, = (Agg/n)!2. Ecnin 3HaueHme Agg He M3BECTHO, TO AMS BLIMUCTIEHNS @, PEKOMEHAYETCA UCMONb30-
BaTb HOMWHaNBHOE 3HaueHUe 3PeKTUBHOM NIoLWanm N3rydeHns Aggy.

[.4.4 Ons mankix nedebHbIX ronoBok ¢ ahPeKTUBHEIM AUaMeTPOM MeHee 1,5 cM MakCUManbHYIO BbIXO4HYHO MOLL-
HOCTb criegyeT BbiGupath B gnanasoHe ot 0,9 go 1,8 BT. B fonornHeHne K 3TOMy, ANt OrpaHU4eHns BpeMeHn obny4eHuns
¥ MUHUMMU3ALMK HarpeBa NOBEPXHOCTU anepTypHOW Macku, ANUTENbHOCTL PEXMMA BKITIOYEHUS MOXET ObiTb orpaHuydeHa
5 ¢ ana kaxzaon anepTypsbl.

1.4.5 JleuebHas ronoska gomkHa ObiTb YyCTAHOBINEHA Kak MOXHO Bnvke Kk anepTypHOR Macke, OAHaKo He KacaTbes
ee; npuemneM npomexyTtok oT 0,2 go 0,4 cM. [NoBepXxHOCTb Ne4ebHO| ronoBKK M ppoHTaNbHaA NOBEPXHOCTL anepTyphl
LOIMKHbI ObITb MO BO3MOXHOCTY NapanmnenksHbl 4pyr APYrY.

[.4.6 BaxHo, 4ToObl OCb CUMMETPUM OTPaXatolwen MULLIEHU (€CNU TaKOBYIO MCMONbL3YIOT) U OCb anepTypbl Gbinu
KoakcuanbHbIMK. OLeHKa BINAHUSA TOYHOCTU FOCTUPOBKUN Ha pe3yrnbTaThl uaMepeHus [13] nokasana, 4To 4OCTATOMHO Bbl-
MOSTHUTL FOCTUPOBKY «Ha rMa3s». JledebHyo rofoBKy ycTaHaBNMBAaKOT U LIEHTPUPYIOT Haf, anepTypon (ToXe «Ha rnas») Tak,
4TOGbI @aKycTUYeckast oCcb Nyyka coBnagana ¢ ocamu anepTypbl U MULLEHW. [pn cMeHe anepTyp HUKaKWX NepeycTaHoBOK
ne4ebHO ronoBKKN He NPOW3BOAAT.

MpuMeyaHusa

1 Onsi obrerdyeHns oCTUPOBKM anepTypbl Nof Nie4eGHOMN rofloBKOM Ha NMOBEPXHOCTU anepTYPHOI Macku MOXHO Ha-
HEeCTW NepekpecTue.

2 KOCTMpOBKa MULLEHW OTHOCUTENBHO anepTypbl MOXET GbITb He CTONb KPUTUYHOM, €CN B CUCTEMEe YpaBHOBELU-
BaHWsI pagnaLoHHOR Cuslbl UCTIONb30BaHa MornoLaLLas MULWEeHb.

3 KoakcuanbHocTb anepTyphl U ie4eGHOM rofoBKY NpeAnonaraeT, YTo NPOCTPaHCTBEHHOE pacnpefeneHue UHTEeH-
CUBHOCT B CEYeHUM YrETPa3ByKOBOro Ny4ka CUMMETPUYHO U COBMNaAaeT C reoMeTpUYeCcKoii ocbto npeobpasosatens. Mpu
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NoBpeXAeHUN KpUCTanna Takoh CUMMETpUMN He ByAeT, U AN OLEeHKW NPOCTPaHCTBEHHOIO pacnpemereHna UHTEHCUBHOCTH
HeoBXxo4 MO BEIMOMHWTEL CKAaHMPOBaHWE B NIOCKOCTK pacnonoxeHus aneptypel (oT 0,4 fo 0,6 cm).

1.4.7 I'Ipw N3MEPEHNAX MOLUHOCTU Heobxogumo obecnevnTb OTCYTCTBME BO3AYLUHbIX MY3blpbKOB Ha NyTU ynbTpa-
3ByKa N Ha NOBEPXHOCTU anepTypPHbLIX Macok, npu HeobXxoaMMOCTHN UX cnenyet yaanutb KUCTOYKOW.

MpumevyaHne — MHorga nysblpbku ManbIx pasMepoB MpUNUNaloT K pasnuyHbIM YacTaM anepTypbl. Ecrin oHK
HaxofsaTCA CNULLKOM Aaneko oT yNsTpa3ByKoBOro Mny4yka, To 3TO He OKaXeT BMUSAHUA Ha nepefaBaemyro MOLLHOCTb. [Mpea-
BapuTenbHOe 3amaqnBaHue anepTyp B BOAE, cofepiKalleil Hebomnblloe KoNM4eCcTBO MOILLEro CPEACTBa, MOXET Cylle-
CTBEHHO CHWU3UTb 3TOT 3 eKT.

1.4.8 [InA Kaxaon anepTypbl, Kak NpaBumo, BbIMOMHAKT TPU Unu YeTelpe nepekrntodeHmns (¢ BbIKIT Ha BKI1u ¢ BKI1 Ha
BbIKIT) n ansa ctatucTukm 6epyT cpefHee 3Ha4eHNe U3 Pe3yrsTaToB M3MEePEeHUS MOLLHOCTU. Mpy MUHUManNbHOM BpeMEHN
o6nyyeHus, ykazaHHoM B |.4.4, Becb npoLecc 3aiiMet oT 30 go 40 c.

1.4.9 Mexay nsMepeHUAMN C KaxX4on anepTypon, a TakKe nepej Ha4anom u No OKOHYaHUKU BCero npowecca usme-
peHWin pekoMeHAYeTCA NPOBOAUTEL KOHTPOSbHbLIE M3MEePEeHNS MOLLHOCTU 6e3 BCAKOW anepTypHO# Macku.

1.4.10 Habop anepTypHbIX U3MepeHuid BygeT BKNtoYaThb, Kak NpaBuIo, pe3ynsrartel U3MepeHuit ¢ 12 aneptypamu B
COBOKYMHOCTU C TPEMS UIN YeThIpbMSA «6e3anepTypHbIMUY U3MEPEHUSAMMN MOLLHOCTH.

1.4.11 Ons HebonbLUKMX NeYeBHbIX ronoBok ¢ 3hPeKTUBHBEIM AUaMETPOM MeHee 1,5 ¢M UCMOoNb3YIoT anepTypbl Aua-
meTpoM oT 0,4 go 1,8 cm.

1.4.12 OAna 6onblunx nedebHuIX ronosok ¢ apdeKkTUBHLIM AnaMeTpom 6onee 2,0 cM UCMONbL3YIOT anepTypsl Ana-
meTpoM oT 0,6 go 3,0 cm.

1.4.13 B kaxgom crnyyae Lenecoobpa3Ho cOCTaBUTL paBHOMepPHOE pacnpeaeneHue anepTyp no paamepam.

MpumMeyvyaHune — [Npun akkypaTHOM BbINONTHEHUM U3MEPEHUI pa3bpoCc 3HAaYEHWIH MOLLHOCTU ANS KaX/A0i oTAeNb-
HOIn anepTypbl ByAeT HaxoaUTLCA B Npeaenax ot = 3 % A0 + 4 %.

1.4.14 B HeKoTOpbIX CUTYaLIMSAX MOXET OKa3aTbCs MOMe3HbIM UCMOMNb30BaTh «NyCTyo» anepTypy (crnoi Marepuana
NS Macok, He VMEIOLLUIA OTBEPCTUA, T. €. CMINOLWHON KycoK nornoTtutens). Korga ero yctaHaesnuealor nepef gppoHTans-
HON NOBEPXHOCTLIO NevebHol ronoBku, TO AOMKHLI HabMoAaTh HyneBble NokasaHua MowHocTu. Ecnu sTtoro He npouc-
XOAWT, TO Ha NoKas3aHWA CUCTEMbI YpaBHOBELLMBAHUA BAUSIOT ApYre curHansl (HanpuMep, pafnodyacToTHble CUrHarnbl ot
nanyyartens).

1.5 OBpaboTka MCXOAHLIX AAaHHbIX ANA BbluucneHnA achdeKTMBHOM Nnowaau uanyyeHus

1.5.1 O6Lwime nonoxeHusa

3necb NpuBefeHbl NocnegoBaTesbHble Npoueaypbl 06paboTkn Habopa UCXOAHLIX AAHHBLIX. OTU AaHHbIe NONyYeHb
13 pesynLTaToB U3mMepeHuit nedebHol ronoBkm ¢ YacTtoToit 1 MMy n 3 PeKTUBHLIM fUaMeTPoM 2,2 CM C UCMONb3oBaHWEM
anepTyp, HOMUHanbHbIE AUaMeTpbl KOTOPLIX HaxogsaTesa B AnanasoHe oT 0,8 ao 3,0 cM, MeTOAOM, U3NOXeHHbIM B [11]. B
Tabnuye |.1 npeacTaBneHbl UCXOL4HbIE faHHbIe, MoMyYeHHbIe B pesyrbraTe U3MepeHWid MOLLHOCTH, NpoLueaLuei anepTypsbl
pasnu4HbIX AamMeTpoB.

Tabnwuuya I.1 —TNpoTokon anepTypHLIX U3MepeHuit

Oata >/ M3mepeHusa nposogun: ***
JledeBHas ronoBKa; **** ik ok CepuiHBIA HOMep; *H**iex
YeTaHoBneHHasa MolHocTe: 5,4 BT YactoTa: 1 MMy
OuameTp anepTypsl OTCYeT 3HaueHU MoLHocTu, BT
cM BbIKIT 1 BKI 1 BbIKI 2 BKN 2 CpegHee
Bes aneptypbl 0,00 4,98 0,02 4,97 4,965
2,0 0,00 3,92 0,04 4,00 3,93
2,4 0,00 4,59 0,02 4,64 4,593
3,0 0,00 4,76 0,01 4,80 4,767
Bes aneptypbl 0,00 4,88 0,01 4,90 4,88
26 0,00 4,70 0,03 4,74 4,693
2,0 0,00 3,96 0,02 3,92 3,933
21 0,00 4,26 0,01 4,34 4,28
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[vameTp anepTypbl

OTcueT 3Ha4YeHui MoLHocTu, BT

cM BbIKI 1 BKN1 BbIKI1 2 BKIT 2 CpenHee
2,2 0,00 4,52 0,02 4,49 4,497
1,6 0,00 3,07 0,00 3,12 3,087
Bes anepTypel 0,00 4,97 0,00 4,99 4,98
1,8 0,00 3,47 0,01 3,54 3,487
1,5 0,00 2,65 0,01 2,72 2,653
1,3 0,00 1,93 0,00 1,95 1,937
0,8 0,00 0,89 0,01 0,83 0,86
2,4 0,00 4,64 0,01 4,66 4,64
Bes aneptypbl 0,00 4,87 0,01 4,94 4,887
2,0 0,00 4,00 0,01 4,02 4,00
1,8 0,00 3,49 0,00 3,52 3,5
2,1 0,00 4,16 0,00 4,17 4,163
22 0,00 4,55 0,01 4,58 4,553
1,6 0,00 3,13 0,02 3,10 3,107
26 0,00 4,75 0,01 4,72 4,733
3,0 0,00 4,86 0,00 4,80 4,84
Bes anepTypsl 0,00 5,01 0,03 4,99 4,98

HaHHble nonyyeHbl Npu nocrnegoBaTtefibHOM BrmtodeHun (BKI) u oikntoderHun (BbIKIT) Bo3byxaeHus nevebHom

FONTOBKU, cpefjHee 3HavYeHWe BblMMCNeHO Kak

[(BKI 1 = BBIKM 1) + (BKI 1 — BbIKI 2) + (BKN 2 — BLIKI 2))/3

MpumevyaHune — [laHHble nony4eHbl ¢ ucnonb3oBaHmeM 11 anepTyp. [inA npoBepku BOCMPOU3BOAUMOCTHU W3-
MepeHMil Ha HEeCKONbKKUX anepTypax BhINOMHEHbLI MOBTOPHLIE U3MepeHns. [na o6ecneyeHUs cTaTUCTUKN U3MepeHusa «6e3
anepTypbl» NOBTOPEHLI NATb pas.

[.5.2 3HaveHun, nepeduncnerHble B Tabnuue |.1, ncnonb3yor ANSA NOCTPOeHUA rpaduka, NOKasaHHOTO Ha PUCYHKe
[.2. OH nnntoCcTpUpyeT oXuaaeMoe N3MeHeHe MOLLHOCTHU Kak (hyHKLUN AUaMeTpa anepTyphl.
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X — AnameTp anepTypbl, CM; Y — U3MepeHHasi MOLLHOCTb (BT)

PucyHoK 1.2 — M3MepeHHasi MOLLHOCTb, Mpolueliasi Yepes anepTypbl pasiMyHOro AvamMeTpa,
ANs Ne4yeBHO ronoBKK € yactoToin 1 My,

[ns nonyyeHnsa achpekTUBHON nnowaan n3nyveHus Tpebyetcsa ganbHeliwas o6paboTka AaHHbIX, CMbICA KOTOPOI
3aknoyaeTcs B NPOCTPAHCTBEHHOM pacnpefenieHMn MHTEHCUBHOCTU B YNbTPa3ByKOBOM Mosfie /ie4yebHOl ronoBku, a Tak-
Xe B TOM, 4TO adphekTVBHYIO naowanb U3yYeHUss onpeaesnsioT no BTOPUYHOMY napameTpy — naolWaanm nonepeyHoro
CeYeHUs nyyka, COOTBETCTBYIOLEA MUHUMAIbHOW Naowaan, Yyepes KOTOpyl MPOXOAUT OCHOBHAs 4YacTb Y/bTPa3BYKOBOM
3Hepruun. VicxodHble AaHHble COPTUPYIOT METOAOM, NOAOGHLIM U3M0XEHHOMY B MPUNOXeHUM B. 3Ta npouepypa nocnepo-
BaTe/IbHO U3/I0XKEeHa HUXe.

15.3 VI3 NCXOAHbIX AaHHbIX (3HAYEHUI MOLLHOCTM Kak yHKUMM AnamMeTpa anepTypbl) N0 HOMUHaSIbHbIM 3HAYEeHUSAM
AvnameTpa anepTyp HaxofAT 3HauyeHus ux nnowagen.

15.4 YcTaHaBnvBatoT anepTtypy gvameTtpom 0,8 cM, koTopas nponyckaeT mMowHocTb 0,86 BT (cm. Tabnmyy 1.1). Mpn
yBennueHun pasmepa aneptypbl 4o 1,3 cM nponyckaemas MOLLHOCTb BOo3pactaeT Ao 1,94 Br, 1 pasHuULy B 3TUX 3HAYEHU-
Ax, pasHyto 1,08 Br, npegnonaraioT paBHOMEPHO pacrnpefeneHHoli Ha nnowaan, pasHON naowann Konbla Mexay 4ByMs
aneptypamu. 3atem ycTaHaB/MBalT anepTypy AvameTpoMm 15 cM 1 onpefensAlT ee BK1a[ OTHOCUTE/ILHO anepTypbl
1,3 cm pasHbiM 0,72 Br. Takum 06pa3oM MOXHO NOCTPOUTb pacnpefeneHne MOLHOCTEeA AnA BCex nap anepTyp, 4To u
npeacTasneHo B Tabnuue 1.2.

NMpumevaHne — [na aneptypbl guametpom 0,8 cM MOLWHOCTL pacnpegeneHa B kpyre paguycom 0,4 cm, a He
B KOJIbLE.

Tabnuuya 1.2 — Konbuesble BKIagbl MOLWHOCTW

Mapa aneptyp Bkrag, mowuHoctw, Br
Ot 0p0 0,8 0,86
Ot 0,8 go 1,3 1,08
Ot 13m0 15 0,72
Or 1500 16 0,44
Or 16 go 1,8 0,40
Ot 1,8 1o 2,0 0,47
01208021 0,26
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Mapa anepTyp Brriag MmowHocTn, BT
Or21p0022 0,27
Otr22p0024 0,12
012410026 0,097
012618030 0,091

[.5.5 Bknag MOLHOCTW KaxAoro korbla npeobpasytoT Bo BKNag WHTEHCUBHOCTU NMyTEM AENEHWS MOLLHOCTH, CO-
Jepxalleics B kakoM-nnbo KorbLe, Ha nNnoLyajk 3Toro Konsla. TakuM obpa3oM coaatoT Habop BKNa0B UHTEHCMBHOCTH
Kaxzoli napbl cocegHWX anepTyp, Y4To NpeAcTasneHo B Tabnuue 1.3.

Tabnuya 1.3 — KonblUeBble BKNajkbl MNHTEHCUBHOCTH

Mapa aneptyp Hn:nuéqgﬂipiincbl\n%eﬁ Hnomag;zkoana, Bknag MBoTu.|Hocw|, Bknag m;:.egavzlsHocm,
Or0p00,8 0,503 0,503 0,86 1,71
010,8801,3 1,327 0,825 1,08 1,31
Oor1,3801,5 1,767 0,440 0,72 1,64
OT15p01,6 2,011 0,243 0,44 1,81
Oor16p01,8 2,545 0,534 0,40 0,75
0O11,8102,0 3,142 0,597 0,47 0,79
O12,08021 3,464 0,322 0,26 0,81
O12,17802,2 3,801 0,338 0,27 0,80
Or22p024 4,524 0,723 0,12 0,17
OT124p026 5,309 0,785 0,097 0,12
01260030 7,069 1,759 0,091 0,05

1.5.6 3aTeM BKNafbl MUHTEHCUBHOCTU KaXaoro KonbLia, 06pa3oBaHHOro Napoi cocefHUX anepTyp, COPTUPYLOT B YObI-

BaloleM nopsifke, NokasaHHOM B Tabnuue 1.4.

Ta6nuya 1.4 — KonbLeBble BKNagbl MHTEHCUBHOCTH, COPTMPOBaHHbIE B ybbiBatoLLeM nopsaake

Mapa aneptyp Bknaj nHTeHcUBHOCTH, BT - cM? Mnowaab KonbLa, om?
Or1,5p0016 1,81 0,243
Or0p100,8 1,71 0,503
Or1,3p015 1,64 0,44
or0,8001,3 1,31 0,825
Or2,0p021 0,81 0,322
01210022 0,80 0,338
Or1,8002,0 0,79 0,597
Or1,6p01,8 0,75 0,534
Or22p024 0,17 0,723
Or24p026 0,12 0,785
OT12,6803,0 0,05 1,759
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MpumevaHue — W3 atoro Habopa faHHbIX BUAHO, 4TO Hanbonblune 3Ha4YeHUs UHTEHCUBHOCTU LIEHTPUpOBaHbl OKONO
ocu nyyka Mexay aneptypamu 0 n 1,6 cm.

1.5.7 Kaxpoe 3Ha4eHWe UHTEHCUBHOCTMU NpeobpasyloT B 3HaYEHWE MOLLYHOCTU YMHOXEHWEM Ha COOTBETCTBYIOLLYIO
nnowaab konbua. Takum obpasom obpasytoT Habop AaHHbIX BKNaj0B MOLWHOCTM U NNOLWaAe Konew, CoOpTUPOBaHHLIX B
nopsake yobiBaHWUA BKITa40B MHTEHCUBHOCTH, Kak aTo npeacTasneHo B Tabnuue 1.5.

Ta6nuya 1.5 — KonbleBble BKIagbl MOLWHOCTH, COPTUPOBaHHLIE B NOpsAKe yOLIBaHUS BKINAZ0B UHTEHCUBHOCTH

Mapa anepTyp Brriaa M;r:;gsuocm, nnomaf;l;zxonbua, Bknag MBOTIJ.|HOCTI/I,
Or15p01,6 1,81 0,243 0,44
OTt0400,8 1,71 0,503 0,86
Or13p015 1,64 0,44 0,72
or08a013 1,31 0,825 1,08
Or20a02/1 0,81 0,322 0,26
Or21p02.2 0,80 0,338 0,27
Or1,8p020 0,79 0,597 0,47
Oor16401,8 0,75 0,534 0,40
Or22p024 0,17 0,723 0,12
Or24p026 0,12 0,785 0,09
Or26403,0 0,05 1,759 0,09

1.5.8 3aTeM BbIMUCNAIOT TEKYLLYIO CyMMY, 06pa3oBaHHyl0 MOLWHOCTLIO COBOKYNHBIX MIoljazei nyTem cyMM1MpoBa-
HWSA TabnuYHBIX 3Ha4YeH WA (NoMHas MOLLHOCTb A0IMKHa ObITb paBHa MOLHOCTH, NPoXoasLLeil Yepe3 HanbonbLuyto anepTy-
py), Kak 3To npeacTasneHo B Tabnuue |.6.

Ta6nuuya 1.6 — CoBokynHas cyMMa KonbLEBLIX BKNAA0OB MOLLHOCTU, NpeABapUTENbHO OTCOPTUPOBAHHLIX B NOpsSAKe
y6biBaHNsA BKITaZoB MHTEHCUBHOCTM, U COBOKYNHasi CyMMa NNoLjaaeil COOTBETCTBYHOLUNX UM Koney

Bknaa UHTEHCUBHOCTH, Mnowaab Konbua, Bknag MowHoCTH, CoBokynHaa nnowjaab, CoBOKyMNHaA MOLWHOCTb,
BT - cm? cm? BT om? BT
1,81 0,243 0,44 0,24 0,44
1,71 0,503 0,86 0,75 1,30
1,64 0,44 0,72 1,19 2,02
1,31 0,825 1,08 2,01 3,10
0,81 0,322 0,26 2,33 3,36
0,80 0,338 0,27 2,67 3,63
0,79 0,597 0,47 3,27 4,11
0,75 0,534 0,40 3,80 4,51
0,17 0,723 0,12 4,53 4,63
0,12 0,785 0,09 5,31 472
0,05 1,759 0,09 7,07 4,81

1.5.9 3ateM cTpoAT rpaduk 3aBUCUMOCTU NOMHON MOLLLHOCTU OT COBOKYMHOW NnoLlagu, npeacTaBineHHblii Ha pUCYH-
Ke |.3. W13 3Ha4eHMS MOLLHOCTH, N3MepeHHow 6e3 ycTaHOBKM anepTypsl (4,89 BT), BLIMUCNSAOT 75 % npoxogsLleil MoLHo-
cTu (3,67 BT) 1 onpefensoT COOTBETCTBYIOLLYIO €/ COBOKYMNHYIO Nnolafb. 3Ha4eHne aTOoi COBOKYMNHOW nnowjaau aensar
Ha 0,75 1 HaxoaAT oLeHKy 3peKTUBHON Nnowaan usnyveHuns ne4ebHol ronoBku.
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X — COBOKyMHasa nfowafb B CM2; ¥ — COBOKYNHass MOLWHOCTb B BT; 1— 75 % moLHoCTM

MpumevyaHne — DddekTBHaa naowagb M3nydeHus neyebHoOl rosioBkM coctansieT 3,5 cM2 Kak 4acTHO OT
nenenus 2,65 cm2 Ha 0,75.

PucyHok 1.3 — COBOKynHasi CyMMa KO/bLEeBblX BK1aA0B MOWHOCTW, NpeaBapuTeibHO OTCOPTUPOBAHHbLIX B NOpsAkKe
y6bIBAHNSA BKNALOB MHTEHCUBHOCTW, B 3aBUCMMOCTW OT COBOKYMHO CyMMbl Nouiajeii COOTBETCTBYHLUX Kofew,

16 BHefgpeHMe MeTOAUKM anepTypPHbIX N3MEpPEHU

MpeacTaBnseTcs, 4TO anepTypHbli METOA 6YAYyT NPUMEHATL ANA PasfinyHbiX LUENei, Hanpumep:

- AN NPUEMOYHbIX UCNbITaHUA neyvebHbIX ronoBok Nepej HauanoM WX 3KCHayatauun B 1eHeBHbIX yupexaeHusx;
Npu 3TOM A711 BCECTOPOHHETO OMNUCaHUsI XapakTepUCTUK 1 NMOCTPOEHUSI UCXOAHbIX rpacuKoB A5t neyebHol ronoBKU UC-
Nosb3ylT MHOXeCTBO anepTtyp (bonee 12);

- 4NA 06bLIYHOTO EXEerofHoOro KOHTPO/Is TEXHUYECKOro COCTOSIHWUSA TO/I0BOK C UCMO/Ib30BaHWEM ABYX WK Tpex anep-
TYp Y CpaBHEHMEM WX C UCXOAHbIM rpadnkom;

- 015 NOATBEPXAEHWS HeM3MeHHOCTN OCHOBHbIX XapakTepuUCcTUK B TOM C/lydae, korga fiedebHas ronoska nogsepra-
nacb ygapy wi 6bi1a noBpexaeHa; B aTom C/lyyae, eciivm NosBUIMCh OT/IMYMSE OT UCXOAHbIX FPadhukoB, A8 NPOAOIHKEHNS
UcnbITaHUA NoTpebyeTcs 6o/bLIee KONMYECTBO anepTyp.

17 CooTBeTCcTBME C pe3ynbTatamun I/I3MepeHI/Il7I MeToAO0M CKaHMpoBaHuA

B [11] npefcTaBneHbl pesybTaTbl CPaBHEHWUS AaHHbIX, MNOYYEHHbLIX anepTypHbIM METOAOM, CAAHHbIMU TMAPOGIOH-
HbIX M3MEpPEHUIA, PacCMOTPEHHbIX B pasgene 7, ana 17 neyebHbIX ronoBOK, NPUMEHSIEMbIX B KIMHUYECKON npakTuke. U
XOTA pasnuyve pesynbTaToB gocturaeT nHorga + 20 %, cpefHee HecoOTBETCTBME cocTasnsdeT = 11 %. B [13] meToavka
anepTypHbIX U3MEPEHWI HA cUCTEMaxX ypaBHOBELUMBAHWUA PafualyoHHON CUibl ¢ NOMNOWAWUMA 1 OTpaKaoWwmMm Mu-
weHsMn M3N0XeHa 6onee Nogpo6Ho.

MpumeyaHne — B obwem cnyyae pesynbTaTbl M3MEpPeHUiA anepTypHbIM METOAOM XOPOLUO COr/iacyrTcst
(£ 11 %) c pe3synbTatamu, NOJyYEHHbIMM METOAOM CKaHWpOBaHMA ANsl npeobpasoBaTteneil ¢ 6onblumm Ka (ka > 50). Ans
npeobpasoBaTeneli ¢ ka < 30 aT0 cOOTBETCTBME COCcTaBnseT + 20 %
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Mpunoxexue J
(cnpaBouHoe)

YkasaHus no oueHke HeonpenereHHoCTu

Pesynratel usmepeHuii cneayet NpefcTaBNATL COBMECTHO C HEONPEAENEHHOCTHLIO NMOMYYEHHBLIX Pe3ynLTaToB B CO-
otBeTcTBUM € PykoBogcteom UCO [14].

B obLyem cnyvae cocTaBnsioLme HeonpeaeneHHOCTH FPYNNUPYIOT Mo crnocoby WX oLeHUBaHUS:

- KaK HeonpeaeneHHOCTb Tuna A, oLieHMBaeMyo CTaTUCTUHECKH;

- HeonpeaeneHHoCTb TUna B, oLieHnMBaemyio UHBIMU cnocobamu.

Huxe npuBefeH CNUCOK pacnpocTpaHEHHbIX UCTOMHWKOB HEOMNpeAeNieHHOCTU MpU U3MEPEHUSIX annapaToB AN
chusnoTepannuu, KOTopble MOXHO OLIEHUBATbL M0 TUNY B. 3TOT CNMCOK He UcHepnbIBAeT BCEX MCTOYHMKOB, HO MOXET BbiTh
MCNONb30BaH ANA OLEHKW HeonpefeneHHOCTU pe3ynbTaToB U3MEPEHUH KOHKPETHBIMU U3MepUTENBHBIMUA CUCTEMaMU U
meTofamu. B 3aBUCUMOCTU OT paccmaTpuBaeMblX NapamMeTpoB OLICHMBAIOT He BCe, @ Te UMK UHble UCTOYHUKU U3 3TOro
cnucka. Hanpumep, Npu MCMONb30BaHNMN OJHOMO W TOMO XXe U3MEepPUTENBHOMo KaHarna (ycunutens, punsrpa, BonsTMeTpa U
Ap.) ANA BCEX CUrHanoB MOXHO MUHUMU3NPOBaTb UCTOYHUKMN, CBA3AHHbIE C NOMPELLHOCTLIO CPEACTB M3MEPEHUIA, XOTS 3TO
MOXHO cAenaTh He Bcera.

NcTouHMKamMy HeonpeaeneHHOCTU Npu ruapodoHHBIX N3MepeHusx B obliemM cryyae byayT:

- WHTepdepeHLMa ¢ OTpaXEeHHLIMUA CUrHanamu, NPMBoASALLaNa K HecobriogeHuto ycrnosuid cBo6oaHoro nons,

- HecobntogeHwe ycriouit ceobogHoro nons;

- BrMAHUE appeKToB NPOCTPaHCTBEHHOrO yCpeaAHEHNUA Ha rMAPOdOHe U3-3a €ro KOHEYHBIX pa3MepoB U Hecobrio-
JeHus ycrioBuii cBo6ogHoro nonsi;

- HETOYHasA HCTUPOBKA, 0COBEHHO Ha BLICOKMX YacToTax, NPU KOTOPbIX XapakTepucTMKa HanpaBieHHOCTU MUApPOo-
¢hoHa HelOCTAaTOMHO PaBHOMEPHa;

- aKycTuyeckoe paccesiHue oT fepxarensa ruapodgoHa (unu subpaunm ot Hero),

- MOrpeLUHOCTN U3MEPEHNUA HaNPsSHKeHU NPUHUMAEMOro curHana [BknoYasa To4HoCcTM NPUGOPOB — BoOMNBTMETpPA,
aHanoro-yudgposoro npeobpasosatens (ALIM) u np.)];

- MOrPeLUHOCTHN YCTAHOBKW YCUIEHUS NPUMEHAEMbIX YyeunuTtenew, dpunetpos, ALM;

- NOrPEeLUHOCTU U3MEPEHUsA ToKa UK HanpsxkeHUs Bo3ByxaeHns;

- MOTPELUHOCTH, CBA3aHHbIE C HENIMHEHHOCTBIO B U3MEPUTENBHOM cucTeMe (NPUMeHeHWe KanubpoBaHHOro aTTeHo-
atopa Ans CpaBHEHWUS U3MePSEeMbIX CUrHaNoB MOXET CYLLECTBEHHO CHU3UTL BIIUSIHUE STOrO UCTOMHUKA);

- MOTPELUHOCTU CaMUX aTTEHIATopOB;

- 3neKTpUYecKue LWyMbl, B TOM YUCHE U HAaBEAEHHbIE;

- HETOYHOCTb MOMPaBOK Ha 3MEKTPUYECKYIO Harpy3Ky MpW MCMONb30BaHUW YANMHUTENBHBIX Kabenel n npeasapu-
TENbHLIX YyCUnuTenei;

- BNUsSIHWe BO3AYLUHBIX Ny3blpbKOB, NPUNUNLIMX K NpeobpasoBarentio — 370 MOXHO MUHUMWU3WPOBATb NpeaBapu-
TenbHbLIM CMa4mBaHWeM npeobpasoBaTens UKW ero BbIAEPXKKOi B BOAE;

- MOTPELUHOCTM YCTaHOBKW YacToThl CUrHana Bo3byxaeHus.

McTovHMKaMm HeonpeaeneHHOCTU U3MepeHnst acheKTUBHOW MNoLaamn M3yyeHns N CyMMbl CPEAHUX KBaApaToB
aKyCTU4eCKOro AaBrieHns ABMAIOTCA:

- NOTPELUHOCTM M3MEPEHMUSI PacCTOSIHUIA MexXay rMAPodOHOM 1 nevyebHoi ronoBKoi;

- NPOCTPaHCTBEHHOE paspelleHUe MPU CKaHUPOBaHUM My4yka (HefocTaTouHasi OTCNEXWBAEMOCTb FOKanbHbIX
HEOAHOPOAHOCTEN).

Bonee geTarnbHble CBeleHUA O pacyeTe HeonpeAerneHHOCTel onpeaerneHns adEKTUBHON NIoLaam N3ny4eHns,
NMONHOW CyMMbl CPEAHUX KBafpaToB aKyCTMYEeCcKOro AaBreHus U koadduumueHTa HeoqHOPOAHOCTH Ny4vka NpuBeAeHb B
[15] n [16].
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Mpunoxexue JA
(cnpaBouHoe)

CBeeHUA 0 COOTBETCTBUM CCbINTOYHbIX MeXAYHaAPOAHbLIX CTAHAAPTOB
MeXrocyaapcrBeHHbIM CTaHAapTaMm

Ta6nuuya A1
O6o3HaYeHNe CChINOYHOTO MeXayHapoaHoro CTteneHb O6o3HaYeHne U HauMeHoBaHWe CoOTBETCTBYIOLLEro
cTaHpapTa COOTBETCTBMA MeXrocygapcTeeHHOro ctaHaaprta
IEC 60601-1 — *
IEC 60601-2-5 — *
FOCT IEC 61161—2014 «locyaapcTBeHHas cuctema obe-
IEC 61161:2013 DT cnevyeHnss efuHCTBa u3aMepeHnin. MolHOCTL yneTpassyka

B xugkoctax. Obwme TpeboBaHWA K METOAMKAM BbINONHE-
HWUA U3MepeHuit B AnanasoHe YacTot ot 0,5 go 25 MIu»

IEC 62127-1:2007

*

Poccuitckoit ®epgepayuu.

BETCTBUA CTaHzapTa:
- IDT — naeHTUYHEIR cTaHgapT.

* COOTBETCTBYIOLLMIA MEXTOCYAAaPCTBEHHbLIA CTaHAAPT OTCYTCTBYET. [lo ero NpuHATMS peKOMEeHAYeTCst UCnonb-
30BaTb NepeBof Ha PYCCKUIA A3bIK fJaHHOro MexayHapoHoro ctaHaapta. OduumansHelid Nnepesos JaHHOIO MexayHa-
poaHoro cTaHfaapTa Haxoautes B PefiepanbHOM UHPOPMaLNOHHOM (POHAE TEXHUYECKUX PErnaMeHToB U cTaHAapTos

MpumeyaHue — B HacTosILeil TabnuLe Mcnonb3oBaHO cnegytollee ycNoBHoe 0603HaYeHWe CTENEeHU CooT-
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Ultrasonics — Focusing transducers — Definitions and measurement methods for the
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(Ynetpassyk. Pokycupytolime npeobpasosatenu. OnpefeneHs U MeTogbl U3SMEPEHUS U3-
ny4YaeMbIx Monen)

Ultrasonics — Hydrophones — Part 2: Calibration for ultrasonic fields up to 40 MHz
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Ultrasonics — Hydrophones — Part 3: Properties of hydrophones for ultrasonic fields up to
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