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Mpeancnosue
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HAUMWOHANBHBIN CTAHAOAPT POCCUUCKON OEQLEPALUUMN

NocynapcTBeHHasa cuctema o6ecnevyeHus eAUHCTBA M3MepeHni

OBOPYAOBAHUE YJIbTPA3BYKOBOE MEANLIMHCKOE TEPANEBTUYECKOE

O6wune TpeboBaHUs K METOAUKAM U3MEPEHUA NAPaMETPOB aKyCTUYECKOro BbIX0Aa B AUANA30OHe
yacTtor ot 0,5 no 5,0 MlNy

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

Oara BBegeHua — 2015—07—01

1 O6nacTb NpuMeHeHUsA

Hactosiwmi craHgapT pacnpoCTpaHseTCA Ha ynbTpassykoBoe obopyaosaHue Ana dusnotepanum,
BKNOYaloLee ynsrpa3BykoBol npeobpasoBarernb, reHepUPYIOLWLUIA YNETPa3BYKOBYIO SHEPTUI0 HENPEPLIBHOTO
WU NPEPLIBUCTOTO rapMOHUYECKOTO BO30YK1€HUS B YaCTOTHOM gnanasone ot 0,5 5o 5,0 Mlru.

CTaHaapT pacnpoCTpaHseTCs TONbKO Ha ynbTpasBykoBoe ¢husmorepanesTuyeckoe obopyaosaHue, uc-
nonb3ayioulee nevyebHylo ronoBky C OAMHOYHBLIM MIOCKMM KpYrfbiM npeoGpasoBarenem, U3nyyaioLmm craTu-
Yeckuit (HEeM3MEHHbIN B MPOCTPAHCTBE) MYYOK NEPNEHAUKYNSPHO NOBEPXHOCTU NEYEOHON rONoBKM.

HacToawwui ctaHaapT ycraHaBnNvMBaeT:

- METOAbI U3MEPEHUS U NPEACTABNEHUS BbIXOAHBIX XapaKkTePUCTUK YNLTPa3BYKOBOrO hnsnoTepanesTu-
yeckoro 0bopygoBaHuUsA, 6a3nPyIOLLIMXCA HA METO4ax UCTIbITAHWI TUNa;

- XapakTepUCTUKKU YNbTPa3ByKOBOrO (hM3MOTepaneBTUYeckoro 060pyaoBaHMs, KOTOPbIE AOSKHbI ObiTb
yKasaHbl U3rOTOBUTENEM;

- ykazaHus no 6e30nacHoMy UCNOMb30BaHUIO YIILTPA3BYKOBLIX MOMEN, rEHePUPYEeMbIX YNbTPa3BYKOBbIM
chmanoTepaneBTUHECKUM 060pyL0BaHUEM;

- METOAbl U3MEPEHUS U NPEACTABNEHNUS BbIXOAHbIX XapaKTEPUCTUK YNbTPa3ByKOBOTO husmotepanestu-
yeckoro obopyaoBaHusi, 6asnpyroLMxcs Ha MeToaax 0BbIYHbIX UCTIBLITAHUIA MPOAYKLUN;

- KPUTEPUM TOAHOCTU C TOUKM 3PEHNUSA aKyCTUHECKOTO BbIXOAA YNLTPa3ByKoBOro hu3noTepaneBsTUEeCcKoro
o6opyaoBaHus No pesynsrataM 0ObIYHbIX UCMbITAHMIA.

MeToaNKN NPUMEHEHUs yNbTPa3BYKOBOMO ¢husmoTepaneBTUieckoro 06opyaoBaHua M napameTpbl ynb-
TPa3ByKOBOr0O BO3ENCTBUSA, Ha3Ha4YaeMble Mpu feYeHnn, B HaCTOSILLEM CTaHAapTe HE paccMaTpuBaloTCs.

2 HopmatuBHbI€ CCbINIKU

B HacTosiLieM cTaHAapTe MCNONbL30BaHbI CChINKM Ha Criedyiolme MexayHapoaHble ctaHaaptbl. B cny-
Yyae AaTUpoBaHHbLIX CCbIJTOK cneayeTt NpUMEHATb TOJIbKO YKa3aHHble CTaHAapThbl, ANA HeAaTUPOBAHHbIX CCbl-
noK — nocneaHee U3gaHne CCbINOYHOro craHaapra (Bkno4vasa nodble monpasku).

M3K 60601-1—2012 WUspenusa meguumMHckue anektpudeckue — Yacrs 1: Obue TpeboBaHus k 6e3o-
NacHOCTU U OCHOBHbLIM TEXHUYECKUM XapaKTepUCTukam

M3K 60601-2-5:2000 U3genusi megumuuHCcKue anekTpudeckme — Yactb 2-5: YactHble TpeboBaHua
6e30nacHOCTK K annaparamM Ans yNsTpa3ByKOBOW Tepanuu

M3K 61161: 2006 YnbTpa3syk — M3amepeHne MOLHOCTU — CUCTEMbI YpaBHOBELUMBAHWUSA paguaunoH-
HOW cunbl U TpeBoBaHWA K UCTNIONHEHMIO

M3K 62127-1: 2007 Ynbrpa3ssyk — MMapodoHbl — Yactb 1: N3mepeHus u onucaHue MeauumHCKUX
YyNbTPAa3BYKOBLIX Nonen Ha yacrorax o 40 MIy ¢ ncnonb3oBaHnem rmapooHoB

U3pnaHue ocbuumansbHoe
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3 TepMuHbI U onpeaeneHusn

B HacTosiLem cTtaHgapTe NPUMEHEHbI CreayioLme TEPMUHbI C COOTBETCTBYIOLLMMM OnpeaeneHUsaAMU:

3.1 aGConTHbIN MaKCUMYM HOMUHaNbLHOW BbIXOAHOM MOWHOCTU (absolute maximum rated out-
put power), BT: CymMMa HOMWHAarbHON BbIXOAHON MOLLHOCTU, CYMMapPHOW HEONpPeaeneHHOCTH e YCTaHOBe-
HUA NPU JOBEPUTENBHON BEPOATHOCTU 95 % U MaKCUMAamNbHOrO yBENMMYEHUA HOMUHANbHOW BbIXOAHOW MOLL-
HOCTM NPU U3MEHEHUU HOMUHAMBHOIO HanNPs>KeHUs Ha £ 10 %.

MpuMedaHne — Bo3MOXHOE N3MEHEHNE HOMWUHAMNBHOW BLIXOLHON MOLLHOCTM NPU U3MEHEHNN HOMUHAMBHOTO
HanpspkeHust Ha = 10 % pekomeHyeTcst MPOBEPSATh C MOMOLLBIO TpaHcopMaTopa, BKITIOYaeMoro Mexay CeTbio NUTaHUA
W yNBTpa3sByKoBbIM (PU3noTepaneBTUYecKnM obopyaoBaHueM (cM. pasgen A.2 NpunoxeHus A).

3.2 koadpmumeHT akTMBHON nnowaam (active area coefficient) Q, m~1: YactHoe ot aenenus rpa-
OWEHTa aKTUBHOW NNOLWaan m Ha Nnowiaab NONepPeYHOro CeYeHus nyyka, USMepeHHyto Ha pacctosHmmn 0,3 cM
OT NOBEPXHOCTM fnieveGHOM ronoskin, Agsg(0,3).

3.3 rpagueHT akTuBHOM nnowagu (active area gradient) m, m: NpagueHT NMHENHON perpeccuu, co-
OTBETCTBYIOLLMIA 3aBUCUMOCTH NNOLLAAN NOMNEPEeYHOr0 CEeYEeHUs1 Myyka OT PacCTOAHMA U onpeaensemMblil No
ABYM NNOCKOCTAM, OTCTOSILLMM OT NOBEPXHOCTW nedveGHol ronosku Ha 0,3 cM — Ag(0,3) u Ha paccTosHue
A0 TOYKN HAXOMAEHUS MOCIEAHEr0 OCEBOF0 MaKCMMyMa aKyCTUYECKOTO AaBneHns Agq(Zy)-

3.4 aGconoTHbIN MakcuMyM ko3 uumeHTa HeogHopoaHOCTU nyyka (absolute maximum beam
non-uniformity ratio): Koad)duumeHt HeogHOPOAHOCTU NyYKa NIOC CyMMapHas HEONPEAENEeHHOCTb €ro Ha-
XOXOEHMWA NPU JOBEPUTENBHOW BEPOATHOCTU 95 %.

3.5 abconoTHbIN MakcuMyM 3P PeKTUBHON MHTEeHCUBHOCTHU (absolute maximum effective inten-
sity): 3Ha4YeHne adPPEKTUBHON UHTEHCUBHOCTU, COOTBETCTBYIOLLEE aOCONIOTHOMY MaKCUMYMY HOMUHANbLHON
BbIXOZ4HON MOLUHOCTM 1 aOCOMIOTHOMY MUHUMYMY 3DEKTUBHOW NNOLLAAN U3NYYEHUS.

3.6 abcontoTHbIN MUHUMYM 3 dekTUBHON NNowaau usnyyeuua (absolute minimum effective ra-
diating area): 3 pekTnBHaA NNOLAAL U3NYYEHNA MUHYC CyMMapHas HeoNpPeaenNeHHOCTb €€ U3MEPEHUA Npu
[0BEpPUTENBHON BEpOATHOCTH 95 %.

3.7 akycTMyeckana 4acTora, 4YacTora akyCTUYecKoro BosgencTBua (acoustic frequency, acous-
tic-working frequency) £, .., 'u: Yacrora akyctuyeckoro curiana, HaGnioaaemoro Ha Bbixoae rnapodoHa,
YyCTaAHOBJIEHHOrO B ONpeAeneHHON TOYKe aKyCTUYECKOrO Nosisl, COOTBETCTBYIOLLEH NPOCTPAaHCTBEHHOMY U Bpe-
MEHHOMY MUKY akyCTu4eckoro aasneHus [MOK 62127-1].

MpumedaHua

1 CurHan aHanusupyor Unu NyTeM HaxoXAeHUS 4acToThl aKyCTUYECKOro BO3ieCTBUSA «MO HYNEeBLIM TOUKaM» UIu
C NOMOLLbIO CNEKTParbHOMo aHanuaa. BennunHel 4acToThl akyCTUMECKOro BO3AeUCTBUA onpeaenenbl B 3.7.1 1 3.7.2.

2 B GonblUMHCTBE criydaeB 3TO onpefgeneHne He oveHb YAo6HO, 0coBeHHO AN LWMPOKOMNOMNOCHLIX Npeobpa3soBa-
Teneli. B sToM cnydae Ans BbISBNEHUA KaKoi#-nmbo 4acTOTHO 3aBUCUMOIA NOMPaBKN PeKOMeHAYETCA NPUBOAMUTL MOMHOE
onucaHue 4acToTHOro cnekTpa.

3.7.1 cpepHeapucdpmMeTHYECKana YyacTOTa aKyCTUYECKOro Bosgencreus (arithmetic-mean acoustic-
working frequency) £, ApudmeTuyeckoe cpeaHee Haubonee yaaneHHbIX Apyr OT Apyra 4acror f; u b,
nexalyux B imanasoHe, paBHoM 3f;, Ha KOTOPbIX aMNAUTYAA CNEKTPa akyCTUYECKOTO aBNEHNA CHUKAETCA Ha
MUHYC 3 AB OTHOCUTENBLHO MMKOBOIO 3HAYEHUA.

MpumedaHusa

1 JaHHoe onpeaeneHne NPUMEHWMO TONBKO ANS UMNYSTECHO-BOSIHOBLIX CUCTEM.

MoapasymeBaeTcs, 4YTo f; < f2 .

3 Ecnu sHaveHue f, B fuanasoHe < 3f; He HalifeHo, To 3a f, criedyeT NPUHATL CaMyto HUXKHIOK YacToTy Bbille Bepx-
Hell rpaHuLbl AManasoHa, AN KOTOPO aMniuTy4a crnekTpa cTaHoBuTCs Ha 3 4B HMXe NMMKOBOW aMMnUTYAbI.

3.7.2 yacToTa aKycTU4YeCKOro BO3OENCTBMSA «NO HyJNeBbIM TOYKaM» (zero-crossing acoustic-
working frequency) £, - Y1cno n cnegyowmx apyr 3a ApyroM nomnynepuogos (HE3aBUCUMO OT UX MOMSAPHO-
CTU), AENEHHOE Ha YABOEHHbIA NPOMEXYTOK BPEMEHU MEXAy Ha4anom nepsoro nonynepuoaa u KOHLOM r1-ro
nonynepuoaa [M3K 62127-1].

MpumedaHua

1 Hwu oauH 13 n cnegyrowmMx Apyr 3a 4pYroM nonyrnepuoaoB He JOMKEH UMETh NPU3HaKoB da3oBbIX U3MEHEHWA.

2 N3mepeHns pekoMeHAYeTCA NPOBOAUTL Ha BbIBOAAX NPUEMHUKA, PACTIONOXKEHHbIX Kak MOXHO Brivxe K npuemMHo-
My npeoBpasoBaTtento (rMAPodooHy) 1 06s13aTenbHO 40 BEINPAMIIEHUsS curHana.

3 3Ty YacToTy onpeaensoT No npoueaype, ykasarnHoi B IEC/TR 60854 (cm. gononHeHue k Bubnuorpadun).

4 370 onpeaeneHne NPUMEHUMO TOMBLKO ANA CUCTEM HEMPEpPLIBHON BOSHbI.
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3.8 BonHoBasA popma akycTMueckoro umnynbca (acoustic pulse waveform): BpemenHasa 3asucu-
MOCTb MFHOBEHHOTIO aKyCTUYeCKOro AaBneHns B onpeaesieHHON TOYKe akyCTU4eCcKoro nons, npeacraBneHHas
B AOCTaTOMHO ANUTESIbHOM MPOMEXYTKE BPEMEHU, YTOObI BKMIOUMTL BCIO CYLLECTBEHHYI MHopMaumio 06
OAMHOYHOM MJIM 3an0SfIHEHHOM UMMYMbCE, a Takke 06 OAHOM UM HECKOMbKUX NEPUOAAX HENPEPbIBHON BOMHbI
[M3K 62127-1].

MpuMeYaHue — BonHoByto popMy NPeACTaBMAOT 3aBUCUMOCTLIO aKyCTUHECKOro aBeHns OT BpeMeHN (Ha-
npumep, B BUAE YPaBHEHUS MU NUHMK Ha ocuunnorpade).

3.9 nepuop akycTuuecKoro noBTropeHus (acoustic repetition period), arp, c: MNMepuog nosTopeHus
MMMNYNbLCOB, PABHbIN UHTEPBAITY BPEMEHU MEXAY COOTBETCTBYIOLLMMM TOYKAMU ABYX CReAYOLLMX APYr 3a Apy-
roM NepuoaoB HEMpepbIBHOM BOSHbI ynbTpassyka [MOK 62127-1].

3.10 BonHa, moaynupoBaHHaa no amnnutyae (amplitude modulated wave): BonHa, ana kotopon
OTHOLUEHNE pp/\/2prms B HEKOTOPOIi TOYKE AAnbHEro rnosisi Ha OCK pacnpocTpaHeHus nydka donbiue 1,05, rae
Pp— BPEMEHHOWN MK aKyCTU4ECKOTO laBneHus, a p,. — CPeaHekBaspaTuyeckoe (3cheKTMBHOE) 3HAUEHME
aKyCTUYECKOro AaBMeHus.

3.11 Hacagka (attachment head): MprHaanexHOCTb, coeauHaeMas ¢ ne4ebGHON ronoBko Ans namMe-
HEHUA XapaKkTepuCTUK ynbTpasBykoBoro ny4dka [MOK 60601-2-5].

3.12 ocb pacnpocTtpaHeHus nyyka (beam alignment axis): [Npsmas nuHuA, coeanHAIOWAn ABE TOY-
KW NPOCTPAHCTBEHHBLIX U BPEMEHHbIX MakCUMyMOB aKyCTMHYECKOTO AABMEHUA Ha ABYX MNOCKOCTAX, napan-
nNenbHbIX NOBEPXHOCTU Ne4vebHoi ronosku. OgHa NAOCKOCTb HAXOAUTCS HA PACCTOSHUM NpUONM3UTENBbHO
Aprn/(@h), TA€ Aggy — HOMUHAMBHOE 3HaueHne 3 eKTUBHOM NNoLAAN U3nyYeHUs ne4eGHoN ronoekun; A —
[ANWHa BONHbI yNbTpa3Byka, COOTBETCTBYIOLLAS HOMUHAMBbHOMY 3HAYEHUIO YaCTOTbl aKyCTMHECKOro BO3AEN-
cTBuA. BTOpas NnockocTb HAXOAUTCS Ha PaCCTOAHUU 2Apgn/(nh) um Apg\/(3mh) — B 3aBUCUMOCTH OT TOrO,
kakas u3 Hux bonee npuemMnema Ansa U3MepeHuin. na ynpoLleHna I0CTUPOBKN 3TY NIMHUIO MOXHO NPOANUTL
[10 BbIXOZAHOV NMOBEPXHOCTU Ne4eGHOMN roNoBKH.

MpuMedanus

1 Ecnu HomMnHanbHoe 3HaveHne acppeKTMBHON NnoLlaan U3ny4eHusa He U3BECTHO, TO ANA YCTaHOBMEHUA OCKn pac-
NpoCTpaHeHNs ny4ka MoxeT BbITb UCNONb3oBaHa Apyras NoAXoasLias nioladb, HanpuMep NNowaab akTUBHOTO NEMeH-
Ta yneTpasByKoBoro npeobpasosarens.

2 Tak Kak NOHATUe OCK pacnpoCTpPaHeHUs nyvka MCMonb3ykT TONBKO AN IOCTUPOBKU, TO YCTaHOBNEHUe onpefe-
NeHHbIX PacCTOSAHUIA MOXET BbITb HE CTOMNb CTPOrMM W MOXET Y4UTbIBaTb BO3MOXHOCTU U3MEPUTENTbHON cucTeMbl. Hanpu-
Mep, A1 HEKOTOPbIX NeveBHbIX rONOBOK Appy/(Th) 3HAUNTENEHO MpeBbIWaeT 12 ¢M, 1 B 3TOM cnyyae Ans onpefeneHus
nepBO NIOCKOCTU MOXHO UCMONb30BaTbh MakcuMarbHoe paccTosiHie B 12 cm. ObLyne pekoMeHaaLumn Ans onpejeneHus
oCU pacrnpocTpaHeHns nyyka gaHbl B 7.3.

3.13 nnowaab nonepevyHoro ceyeHus nyyka (beam cross-sectional area), ABCS, cMm2: MuHumans-
Has nnowiaab B ONpPeAeneHHoNn NNoCKOCTU, NeprneHANKYNsSpHOM OCKU pacnpoCTPaHEHUs Nyyka, Ana KOTOPON
CyMMa CpeflHMX KBaapaToB aKkyCTMYECKOTrO AaBNeHUs CoCTaBnsieT 75 % OT NONHOW CyMMbl CPEeJHUX KBaApaToB
aKyCTUYECKOro AaBreHus.

3.14 MaKkcMManbHas UHTEHCUBHOCTb B nyyke (beam maximum intensity), Br/m2: MpousseaeHune
KoadhpuumeHTa HeOAHOPOAHOCTY Ny4YKa U 9PPEKTUBHON UHTEHCUBHOCTH.

3.15 KkoadpdpmumneHT HeoaHOPOOHOCTH NyyKa (beam non-uniformity ratio), Rgy: OTHOLWeEHNE kBaA-
paTa MakCMMyma CpeaHEKBaAPaTUYECKOro 3Ha4YEHMS akyCTUHMECKOTO aBMNeHUs K yCpeAHEHHOMY MO NPoCTpaH-
CTBY 3HAYEHUIO KBAApPaTOB CPEAHEKBAAPATMYECKOrO 3HAYEHNUS aKyCTUYECKOro AaBMEeHUs, NpUYemM NpocTpaH-
CTBEHHOE YCpeLHEHME BbIMOMHAOT N0 3MEKTUBHON Nnowaan usnyvyeuus. KoadpduumeHt HeoagHOPOAHOCTH
ny4ka paseH

— pr%laxAER (1)

Ren :
pms;Aqy

A€ Pax — MaKCUMYM CpefHeKBaApaTU4eCKoro 3Ha4eHns akyCTM4YECKoro A4aBneHus;
Agr — 9thpekTUBHas nnoLaab U3ny4eHus;
pms; — NONHas Cymma CPEAHNX KBaAPaTOB aKyCTUECKOTO AABNEHUSI;
Ap — eAnHUYHasA NNowaabL NPU pacTpoBOM CKAHUMPOBAHUK.

3.16 Tun nyuyka (beam type): OnucarenbHas knaccudukaums ynsrpa3ssykoBoro nyyka ogHUM u3 Tpex
TUMNOB: KONSIMMUPOBAHHBIM, CXOAALUMMCS MW PACXOAALLMMCS.
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3.17 HenpepbiBHaA BonHa (continuous wave): BonHa, Ans KOTOpPOW OTHOLLEHWE pp/\IZp,ms B HEKo-
TOPOIi TOUKE JanbHEro nosisi Ha 0CK PacnpoCTPaHEHUs Nyyka MeHbLUe unu pasHo 1,05, rae Pp— BPEMEHHOW
MUK aKyCTUYECKOro AAaBMeHust, a P,o — CPeAHeKBaapaTuyeckoe (3(pheKkTMBHOE) 3HAYEHUE aKyCTUHECKOro
JaBneHus.

3.18 konnumupoBaHHbii (collimated): Myyok, Ans KOTOPOro koadULUMEHT aKTUBHOW nnowaam, Q,
YAOBNETBOPSAET CrieayloLemMy HEpaBeHCTBY

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

3.19 cxopawuica (convergent): My4ok, AN KOTOPOro KOSMULUMEHT aKTMBHOW nnowaau, Q, yao-
BIETBOPSAET CrieaytoLlemMy HepaBeHCTBY
Q@ <-0,05cm".

3.20 pacxopgswmmca (divergent): My4ok, Ans KOTOPOro KoachULMEHT aKTUBHONM nnowlaau, Q, yaos-
NETBOPAET CrneayloLeMy HepaBeHCTBY
Q>0,10cm".

3.21 koadpduumneHT 3anonHeHus (duty factor): OTHOLLEHME ANUTENBLHOCTU UMNYNbLCA K Nepuoay no-
BTOPEHUA UMNYIbCOB.

3.22 adppexTMBHAA UHTEHCUBHOCTD (effective intensity), 7, BT1/M2: IHTEHCUBHOCTb, Onpeaensemas
KaK I,=P/AcR, 1ae P — BbIXOAHAs MOLLHOCTb, @ Apgr — 3(PEKTUBHAS NIIOLLAAL U3NYYEHNUSI.

3.23 adpdpexTuBHan nnowankb usnyyeHus (effective radiating area), Agp, m2: Mnowaas nonepeyHo-
ro CeYeHun nyyka, onpegensemas Ha pacctosiHumn 0,3 cM OT (ppOHTaNbHON NOBEPXHOCTU NEYeGHON ronoBku,

Agcs(0,3), yMHOXeEHHas Ha Ge3pasmepHblii KOIPULIMEHT, F, ., 3anaBaemblii Kak

Foe=1,333. 2
MpuMeyaHue — KoapduumeHT npeobpasoBanns F,, UCNONb3OBaH 3€Ch NS BEIMUCNEHUS NoLaamn B6nman

neyebHol ronosku, Brnovatolwen 100 % nonHoi CyMMbl CPeAHMX KBafpaToB akycTudeckoro gasneHus. O6ocHoBaHWe
3HaYeHns F,, NpuBedeHo B npunoxeHun E n B [1], [2].

3.24 yyBcTBUTENBLHOCTL r<MAPOdOHA HA KOHUE Kabens nop Harpy3kon (end-of-cable loaded sen-
sitivity of a hydrophone), M, (f), B/Ma: OTHOLIEHNE MIHOBEHHOTO 3Ha4€HUSI HanpshxkeHus ruapodgoHa Ha
KOHLIe COBMELLEHHOTO C HUM Kabensi unu COeAMHWUTENSA, Harpy>KEHHOrO Ha onpefeneHHbIn aneKTpuYeckui
UMNeaaHc, K MTHOBEHHOMY 3Ha4Y€HWIO aKyCTUYECKOro AaBMEeHNs B HEBO3MYLLEHHOM CBOBOAHOM norie MiockKow
BOITHbI B TOYKE ONOPHOIO LIEHTpa ruapodoHa, ecnu 6bl ruapodoH 6bin y6paH (cm. IEC 62127-3 B AONONHEHUN
k Bubnuorpadcun).

3.25 panbHee none (far field): OGnacts nons, rae z > zy BAOMb OCU Ny4Ka NNOCKNX HEPOKYCUPYIOLLIMX
npeobpasoBareneii.

MpumMevaHus

1 B panbHeM none 3BykoBoe fjaBfieHNE UMEET chepuyeckoe pacXoxAeHNe OT TOUKM Ha unn B6rnusu nanyyaroLen
noeepxHocTu. [MoaToMy AaBneHue, U3nyyaeMoe UCTOYMHUKOM 3BYyKa, NpUBnusuTensHo obpaTHO MPONopLMOHanbHO pac-
CTOSIHWIO OT Hero.

2 TepMUWH «JarnbHee norne» UCMomnb3YLOT B HACTOSALLEM CTanAapTe ToNbKo Ans Hedokycupylolmx npeobpa3soBate-
neit. Ons dokycupytowux npeobpasoBaTeneil NPUMEHSIOT pasniHble TEPMUHLI AN pasHbIX y4acTKOB reHepupyemoro
uMu nons (cm. IEC 61828 B gononHeHnn k bubnuorpacum).

3 [nA npumeHeHWiA aToro cTaHfapTa AarnkHee Mofie HaYNHAETCA Ha PaCCTOSHUM, TAe Zy = Apgn/mh, TAe Apgy —
HOMUWHanbHOe 3HadYeHue apdPeKTUBHON NnoLagn nsny4eHus ne4yebHoR ronoBkv; A — ANUHA YNETPa3BYKOBOW BOMHbI,
COOTBETCTBYIOLLAA YacTOTe aKyCTUHECKOro BO34eNCTBUS.

3.26 rugpodoH (hydrophone): Mpeobpasosarens, BbipabaTbiBalOLWMI ANEKTPUYECKUE CUrHasmbl B OT-
BET Ha aKkycTu4eckue curHansl B soge (cm. IEC 60050 (801) B aononHeHuu k Bubnuorpadum).

3.27 MrHoBeHHOe akycTuyeckoe aapneHue (instantaneous acoustic pressure), p(t), Ma: PasHocTtb
Mexay AaBreHUeM, CyLUEeCTBYIOLLMM B ONPEeAEeneHHON TOYKE akyCTMYECKOro Nons U B onpeaerneHHbii MOMEHT
BPEMEHM, N CTaTUCTUYECKUM LLYMOBLIM AasneHuem cpedsl (cMm. IEC 60050 (801) B aononHeHumn k bubnuo-
rpachun).

3.28 makcumanbHoe 3Ha4yeHue cpedHeKBaapaTMYeCKOro akycTM4YecKoro gasreHus (maximum
rms acoustic pressure) p,,.,, Ma: MakcumarnbHoe 3HayeHne CpeAHEKBAAPATUHECKOTO aKyCTUYECKOTO AaB-
NeHusi, ~sBMepeHHoe r’mapodOHOM BO BCEM aKyCTUYECKOM MOSe.

3.29 cpeAHMit KBagpaT aKyCTUYECKOro AaBneHmnsa (mean square acoustic pressure), Ma2: CpeaHuii
KBagpaT MFHOBEHHbIX 3HA4YEHUIM aKyCTUYECKOro AaBMEHUA B ONPEAESNIEHHON TOYKe aKyCTMYEeCcKoro nons. 310
cpeaHee GepyT Mo CyMMapHOMY YMCIY MEpUOS OB akyCTUHECKOrO NOBTOPEHUS.

4



rOCT P M3K 61689—2013

MpumedaHune — Ha npakTuke cpefHee 3Ha4eHMe BbIMUCIAIOT, Kak NpaBumo, no pesynsratam U3MepeHnii cpea-
HekBafpaTU4eCckux (rms) saHa4YeHuin.

3.30 BonHoBasa ¢popma moaynauum (modulation waveform): BpemeHHasa 3aBMCMMOCTb ornbaroLlen
MOZYNMPOBAHHOW MO aMMNUTYAE BOSHbI B TOYKE NUKA CPeAHEKBAAPaTUYHOIO aKyCTUYECKOro AaBEHUS Ha OCU
pacnpocTpaHeHus nydka, Habnogaemas 3a AOCTaTOYHO ANUTENbHBIA Nepuos, YTOObI BKIHOYUTE BCIO 3HAYM-
MYI0 aKyCTUYECKY0 MH(pOPMaLMIO B MOAYNMPOBAHHON N0 aMMniuTyae BOSHE.

3.31 BbIxogHaa mMowHocTb (output power) B, BT: YcpeaHeHHas BO BPEMEHU ynbTpa3BykoBas MOLL-
HOCTb, u3ny4aemas ne4yebHol ronoBKON yNETPa3ByKOBOIrO om3nmoTepaneBTM4eckoro o6opyaosaHus B csoboa-
HOM (Mrn 6rM3KkoM K CBOGOAHOMY) MOMe Npu onpeaeneHHbIX YCNOBUSX B ONPEAENEHHON cpeae, npemmyLue-
CTBEHHO B Boge [MOK 61161].

3.32 nukoBoe 3HaYeHue cpeaHEeKBaAPaATUYHOro akycTuyeckoro gaerneHusa (peak rms acoustic
pressure), MNa: MakcumanbHoe 3HaYEHME CPeaHEeKBaAPATUYHOIO akyCTUYECKOrO AaBneHNUsi, UBMEPEHHOE T1-
ApodOHOM B OnpeaeneHHon obrnactu, MMHAW UK NIOCKOCTU B aKyCTUYECKOM Mnone.

3.33 pnutenbHOCTb UMNyrnbca (pulse duration), ¢: HTepBan BpeMeHU, Ha4unHasi OT NepBoro MrHo-
BEHUS, KOraa aMmnnuTyaa AasneHus NPeBOCX0AUT ONpPeaerneHHyI0 BeNUYuHY, U 3akaH4YMBas BPEMEHEM BO3-
BpALLIeHWUA aMNNUTYAbl 4aBMEeHUS K 3TON BenuuuHe. lNocneaHasa paBHa CyMMe aMmnnuTyabl MUHUMYMA AaBne-
HUA 1 10 % pasHOCTM amNAUTYA MakCUManbsHOro U MUHUMAasnbHOMO AaBneHUN.

MpuMeyvyaHune — 370 onpeaeneHne oTNNYaeTca ot gaHHoro B MOK 62127-1 npu HenonHon Moaynsaumu.

3.34 nepuopg noBTopeHUs uMnynbcoB (pulse repetition period) prp, ¢: iHTepsan BpeMeHn mexay
ABYMS1 9KBUBANEHTHbLIMKU TOMKAMU MPU MOBTOPEHWUU OAUHOYHBIX MU 3aNOMHEHHBIX UMMYNbCOB.

3.35 vacToTra noBTOpeHUA umnynbcoB (pulse repetition rate) prr, N'y: BenuunHa, obpatHasa nepuo-
Ay noBTopeHusa umnynbcos [MOK 60469-1].

MpumedaHue — Yactora NOBTOPEHUS UMMYNLCOB paBHa YacToOTe MOBTOPEHWUS MOAYIMPOBAHHON BONHOBOW
POpMBbI.

3.36 HOMMHanNbHasA BbiIxogHaA MOWHOCTL (rated output power), Bt: MakcumansHoe 3Ha4YeHue Bbl-
XOAHOW MOLLHOCTU YNbTPa3ByKOBOTO hM3MOTEpPaANEBTUHECKOro 060pyaO0BaHNUS NP HOMUHANBHOM 3HaYeHUM
HanpspKEHUA NUTAHWS U NPU YCTAHOBKE OPraHoB ynpasneHWs Ha MakCUMarbHYIO BbIXOAHYIO MOLLHOCTb.

3.37 cpepHekBagpaTnyeckoe (3peKTMBHOE) aKycTUYECKOe AaBrieHue (rms acoustic pressure)
Prms» 1a: KBagpaTtHbiil KOPeHb M3 CPEAHEro KBapara MrHOBEHHOrO aKyCTMYeCKOro AaBNEHUA B Kakom-
nmbo onpeaeneHHon TOUKe akyCTUYECKOro nors.

MpumedaHune — YcpefHeHWe pekOMEHAYETCA NPOBOAUTE MO BCEM NepUoaAaM aKyCTUYECKOro NoBTOPEHUS,
€CIN 3TO He OroBOPEHO UHbIM 0bpasom [MOK 62127-1].

3.38 nuk-npocTpaHCTBEHHOE, NMUK-BPEMEHHOE aKyCTMYecKoe AaBrieHue (NMPOCTPaHCTBEHHbIN U
BPEMEHHOW MUK aKyCcTU4YeCKOro aaeneHusn) (spatial-peak temporal-peak acoustic pressure) Psptp: Ma:
Haubonbluee 13 3Ha4eHU MOAYNA MAaKCUMAaribHOIO aKyCTUYeCKOro JAaBIIEHUA CXATUS UMW pa3pexXeHus
[M3K 62127-1].

3.39 BPeMEHHOI MaKCUMYM BbIXOAHOW MOWHOCTH (temporal-maximum output power) P, Br:
[na MmoaynupoBaHHON NO aMNNUTYAE BOJSIHbl BPEMEHHOW MaKCMMYM BbIXOAHOW MOLHOCTU BbIYMCIAIOT
Kak

1( pp )
R :5[—'°J P, ®)

prms

rae P — QencTBUTENbHOE 3HAaYEHME BbIXOAHOM MOLWHOCTU AN MOAYNIMPOBAHHOW NO aMnnuTyae BOJSI-
Hbl;
P — BPEMEHHOM MUK aKyCTUYECKOro AaBneHus;

Prms — OENCTBUTENbHOE 3HAaYEHNE cpeaHeKBaaAPaTUIHOIO aKyCTUYECKOro AaBneHus.

3HaueHus Pp VI Py UBMEPSIKOT B O/JHUX 11 TEX XKe PeXMMaX MOAYNALUM 1 B OZHOMN 1 TON e TOYKE Ha OCH
pacnpocTpaHeHus nyyka.

3.40 nonHaa cymMma cpeiHUX KBaapaToB aKycTuueckoro gaerneHus (total mean square acoustic
pressure) pms;, MaZ: Cymma 3HauYeHuii cpeaHMX KBaApaToOB aKyCTUYECKOro AaBFeHUs, KaXablii U3 KOTO-
pbIX B3AT B ONpeAeneHHON eaMHUYHON NNoLWAaamn B ONpeaeneHHol NioCKOCTU U ¢ onpeeneHHbIMKU npeaena-
MU CyMMUPOBaHUS.
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3.41 BPeMEHHOI MakCUMYM UHTEHCUBHOCTH (temporal-maximum intensity) I,,,, Br/m2: ins moay-
NIMPOBAHHOW MO aMNAUTYAE BONMHbI BPEMEHHON MaKCUMYM MHTEHCUBHOCTU BbIYMCTISIIOT U3:

Pm
In = @

rae Py, — BPEeMEHHOI MAaKCUMYM BbIXOAHOW MOWHOCTH,
Agr — 3thdekTMBHaA nnowaab U3nyveHus.

3.42 BpeMEeHHOW MUK aKycTu4Yeckoro aaeneHun (temporal-maximum acoustic pressure) P Na:
MakcumarnsHOe 3HaYeHne Moaynsi MrHOBEHHOTO aKyCTUYECKOro AABIEeHNs B ONpPeJIeNeHHON TOYKE aKyCTu-
yeckoro nons [M3OK 62127-1].

3.43 nevyeGHas ronoeka (treatment head): YcTpoicTBo, cocrosiliee U3 04HOr0 UMM HECKOTNbKUX Yrb-
Tpa3BYKOBbIX Npeobpa3soBaTenen u CBA3aHHbIX C HUMW YacTel Anst MECTHOTO BO3AEWCTBUS YILTPA3BYKOM
Ha nauueHTa [MOK 60601-2-5].

3.44 ynbTpasBykoBoOi npeo6pasopartenb (ultrasonic transducer): YcTpoiicTtBo, cnocobHoe npeob-
pa3oBbIBaTE AMNEKTPUYECKYIO SHEPTUIO B MEXAHUYECKYIO SHEPIMIO B YNLTPA3BYKOBOM AMANa3oHe 4yacToT u/unu
MeXaHUYEeCKYI0 SHepruio B anekTpudeckyto [MIK 62127-1].

3.45 ynbrpassyk (ultrasound): AkycTuyeckue konebaHusi, 4acToTa KOTOPbIX NEXMT BblLLE BbICOKOYa-
CTOTHOro npegerna crnbilUMMOro 3syka (T.e. sblwe 20 kl'y) (cm. IEC 60050 (802) B gononHeHuun k bubnuo-
rpacpun).

3.46 yneTpasBykoBoe (pusnorepanesTuvyeckoe obopynosanue; obopynoanme (ultrasonic phy-
siotherapy equipment; equipment): O6opyaoBaHue Ans reHepupoBaHuUs YNbTPa3ByKa U BO3AINCTBUS UM Ha
nayueHTa ¢ TepanesTuyeckumu uenammu [M3IK 60601-5-2].

4 O603Ha4YeHNA U COKpaleHust

a — reoOMEeTPUYECKUII paanyc akTUBHOTO 3NeMeHTa Nie4eGHOMU roNoBKM;

Agcs — NNowanab NONepPeyHoro ceyeHna Nyyka,

Agcs(0,3) — nnowank nonepevyHoro ceYeHust Nyvka, oLeHNBaemMas Ha pacctosiHum 0,3 cM ot poH-
TansHOM NOBEPXHOCTM JyiIe4eOGHOM roNOBKM;

Agcs(zy) — nnowagb NONepPevyHoro CeYeHus nyuka, OLeHWBAeMas B TOYKEe NOCNeaHEro 0CeBoro
MaKkcumyma zy;

Apr — 3 dekTuBHAA NNOWaaL N3NyveHus 5evebHol ronosky,

AERN — HOMMHaANbLHOE 3Ha4yeHne 3(P(PEeKTUBHON NIIOWAAN U3NYYEHNA NeYeGHOI roNoBKy,

a,— reoMeTpuyeckuin pagmyc akTMBHOrO aneMeHTa ruapodoHa;

Ag — reoMeTpuyeckas nnoLLaib NOBEPXHOCTU Fie4eOHOM roNoBKM;

8ax — MaKkcuManbHbIi achekTuBHbIN paguyc ruapodona no M3K 62127-3;

Ay — eMHMYHanA Nnowaab pacTpoBOro CKAHUPOBaHKS,

arp — nepmvog akyCTM4eCcKoro NoBTOPEHUS;

b — MUHUManNbHbIA PAAUYC MULLEHU ANS U3MEPEHUA PaAUALMOHHON CUNbl;

C — CKOpPOCTb 3BYyKa B BOAE;

ERD — cHwxeHue oTpaxkeHui;

fowf — 4aCcTOTa aKyCTUYECKOro BO3AENCTBUS,

F,c — K03(hpuumenT npeobpasoBanus ansa npuseneHus Agcg(0,3) K Agg;

I, — 3 deKTUBHAA NHTEHCUBHOCTD;

I, — BPEMEHHO MAKCUMYM UHTEHCUBHOCTH;

k (= 2w/).) — BONIHOBOE YMCHIO;

m — rpagueHT aKkTMBHOW nnowaam;

M| — 4yBCTBUTENBLHOCTb HA KOHUE Kabensi ruapodoHa noa Harpyskoi,

P — BbIXOAHaA MOWHOCTb Ne4yeOHON roNoBKM;

P, , — BPe@MEHHON MaKCUMYM BbIXOZIHOW MOIHOCTH;

P,, — BPEMEHHOM MUK aKyCTUYECKOro AABINIEHUS;

FP — NPOCTPAHCTBEHHbIN U BPEMEHHOM MUK aKyCTUYECKOTO AABMIEHUR;

sptp
Pm a x— MaKCMMankHoe 3HaYeHue CpeiHeKBaPaTMYeCKOro AaBneHuns;
Pr m s — CPEAHEKBaAPaTMYeCKOe aKyCTUYecKoe JaBneHue;
pms, — NONHas CyMMa CpeHWX KBafpaToB aKyCTMYECKOrO AaBNEHUs;
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pms(z) — nonHas cymma cpegHMX KBaapaTroB aKyCTUYeCKOro 4aBneHus, onpeaeneHHbiX B 3a4aH-
HOW NNOCKOCTU Z;

prp — nepuoa NOBTOPEHUA UMMNYIbLCOB;

pIr — YacToTa NOBTOPEHUA UMNYJIbCOB;

Q — K03(h(hDULIMEHT aKTUBHOW Nnowaam;

R — OTHOLUEHNE NMKOBOrO 3HAaYeHUA CpeaHeKBaApPaTUYHOIO aKyCTUYECKOro AaBMeHusl kK cpeaHe-
KBagpaTuyecKoMy aKkyCTUYECKOMY AaBNEeHUI0, YCPEAHEHHOMY MO NAOWAaAMN NONepPeyYyHoro CeYeHus nyy-
Ka B 3a4aHHON NMOCKOCTY;

Rgp — K03¢h(hULMEHT HEOOHOPOAHOCTM NYYKa,

S — pasmMep Luara pacTpoBOro CKaHMpPOBaHUS;

S(z) — pasmMep Luara pacTpoBOro CKAHMPOBAHUS B 3a4aHHON NAOCKOCTH Z;

S, — HOPMUPOBaHHaA AMCTaHLMA OT NOBEPXHOCTK npeobpasoBaTenn A0 KakoW-nubo onpeaeneHHom
TOYKM HA OCU pacnpoCTPaHEHUA NYYKa,;

U — HanpspkeHne Ha koHue kabena ruapodpoHa;

U,— curHan ¢ rmapodoHa B i-Toil TOYKE CKAHUPOBAHMS;

Up — MakcMMarnbHoe 3Ha4yeHue curHana ¢ ruapodoHa;

Z — paccTosiHME OT NepefHeN NOBEPXHOCTU FIe4eOHOM roNoOBKKU A0 KakoW-nubo onpeaerneHHol TOUKKU
Ha OCU pacnpocTpaHeHUs NyyvkKa;

Z;— paccrosHue ot nepeaHein NoBEPXHOCTU SleyeGHOM rosIoBKU A0 BLIOPAHHONM NIIOCKOCTU U3MEPEHUI
(nepneHamMKynapHON K OCU pacnpoCTPaHEHUA NyYKa);

Zy — paccTosHue OT NepeaHen NOBEPXHOCT NleueBHON FOIOBKU 0 NOCNEAHEr0 0CEBOTO MaKCMMYyMa;

Z, — paccTosHMe OT Nepe/Hei NoBepXHOCTH fie4eOHON rofoBKU [0 TOYKM C MUKOBbLIM 3HAY€HUeMm
cpeaHeKBaApaTMYHOIrO aKyCTUYECKOro AaBMEHUS;

) — AnVHa yneTPa3ByKOBOW BOSHBbI;

p — MAOTHOCTb CPeAbl pacnpoCTPaHEHUs yrbTpasBykKa.

YKka3aHHble B HACTOSALLEM CTaHaapTe HEONpeaeneHHOCTU pe3ynbTaToB U3MEPEHUI COOTBETCTBYIOT A0-
BEPUTENbHOW BEPOATHOCTU 95 %.

5 XapakTrepucTUKM ynbTPasByKOBOro nons

JononHutensHo k o6wumM TpeboBaHusAM, onpegeneHHsim B MOK 60601-1, u YacTHbiM TpeGoBaHusIM,
onpeaeneHHsiM B MOK 60601-2-5, ons Ka)goro Tuna sie4e6HOoM rofioBKM B CONPOBOAMTENBHOI AOKYMEHTA-
LMK M3roTOBUTENEM AOMKHbLI ObITh YKa3aHbl 3HAYEHNUA CeAYIOLMX NapameTpoB:

- HOMUHalNbHOWN BLIXOOHOW MOWHOCTH (£ 20 %);

- 3thdbeKTUBHOI Nnowaau usnyveHus (A-g,) neye6Hoil ronoskm (x 20%);

- 3(pheKTUBHON UHTEHCUBHOCTMU MPU TOIi e CamMOi YCTaHOBKE OpPraHOB YMpaBneHusl, YTo U Ans HO-
MUHanbHOM BbIXOAHOW MOWHOCTH (£ 30 %);

- 4acTOThbl aKycTU4Yeckoro sosgeicTeusa (£ 10 %);

- koachuuMeHTa HEOAHOPOAHOCTH NyUKa (Rg)) (x 30%);

- MakCUManbHOW MHTEHCUBHOCTU B nyuke (x 30%);

- TUNa nyvkKa;

- ANUTENbHOCTU MMNYfbCa, Nepnoaa NOBTOPEHUSA MMNYIbCOB, KO3addULmeHTa 3anonHeHUs U
OTHOLLEHWSI BPEMEHHOIO MaKCUMYMa BbIXOAHOW MOLWHOCTU K BbIXOAHOW MOLWHOCTU A 1151 KaXKA0r0 pexu-
Ma moaynsaumm (£ 5 %);

- BONTHOBOW (POPMbI MOAYNALMM [N KAKAOMO pexuma MOAaynaLuu.

B ckoGkax AaHbl 3HA4YEHUSA AONYCTUMBIX NPeAenoB pa3dpoCcoB NapaMeTpoB Mo pesynsratam 3MepeHun
NpU UCMbITAHUSIX TUNA, PACCMOTPEHHBIX B pasferne 7, unm npu oObIYHbIX UCMBITAHWAX, YKa3aHHbIX B pasae-
ne 8. Ecnu TpeboBaHus K ykazaHHbIM NpeaenamM He MOryT ObiTb BbIMOMHEHLI, TO B pe3ynkrarax UCNbITaHui
cneyeT yKkasblBaTb MHYIO OLIEHKY HEONPEeAENeHHOCTU NPU AOBEPUTENBHON BEPOATHOCTU 95 %. [OMmKHO ObITb
TaKXKe yKa3aHo, YTO MONyYeHHbIE 3HAYEHUS HAXOAATCA B Mpeaenax 40onyCcKoB TakuM 06pa3oM, UTo U «Hauxya-
wue» 3Ha4YeHUss napamMeTpPoB HE BbIXOAAT 3a 3Tu npeaensl, 4to cooTBeTcTByeT M3K 60601-2-5 u ykasaHusim,
NpUBEAEHHLIM B NPUMOXKEHUM A.

Ons napameTpoB, OrOBOPEHHbIX BbilLe, AODKEH ObiTb YCTAHOBMEH AMana3oH pabouyux Temneparyp.
HomkeH 6biTb Takke ykazaH ANMana3oH HaNpshKEHUs CETEBOTO NUTAHUSI.
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Ecnu B ynbTpasBykoBoM (husnotepaneBTU4eCKOM 060pyaoBaHMM UCNONb30BaHA NneyebHan rofoB-
Ka, cnocobHas paborats 6onee YeM Npu OAHOM HOMUHANBHOM 3HA4YEHUU YACTOTbl AKYyCTUYECKOro Bo3aen-
CTBMS, TO NEPEYUCTIEHHBIE BbILLE MAapaMeTpbl 40MKHbI ObITb YKkasaHbl ANSA KAXA0r0 HOMUHANBHOIO 3HAYEHUA
4acTOTbl aKyCTUYECKOrO BO3/1ECTBUSA.

Ecnu B ynbTpa3sBykoBoMm (hu3uotepaneBTMYECKOM OOOpyAOBaHMM UCNONb30BaHa nevebHasa ro-
JNIOBKA C HacagKamu, TO NEPEYUCTIEHHbIE BbiLLE NapaMeTpPbl AOMKHbI ObiTb YKa3aHbl ANA KaXa0in kombuHaumm
neyeGHON ronoBKU U HacCaAKM.

NpumeyvaHune —HactosAwwmit ctaHaapT He cogepxuT TpeboBaHWiA, OTHOCALUXCA K GE30NaCHOCTU: OHU N3NOoXe-
Hbl B MOK 60601-2-5. TeM He MeHee ykasaHWUsi N0 OCHOBHLIM xapakTepucTukam u 6esonacHocTu o6opyaoBaHUA MOXHO
HalTh B NPUNOXeHUn A.

6 YcnoBua nsamepeHun U ucnbiTarenbHoe o6opyaoBaHue

6.1 O6wue nonoxeHUn

Bce namepeHus HeobxoauMO BbINOAHATL B YCNOBUAX, NPUOANXEHHbIX K CBOOOAHOMY NOAIO, NpU Temne-
patype (22 + 3) °C.

Ecnu usmepeHuns BbINONHSAIOT NPU APYron TeMnepatype, TO A0MKHbI ObiTb NPOBEAEHbI UCNLITAHUSA, NOA-
TBEPXKAAOWME, YTO pe3ynbrarbl, NONyYEeHHbIe B COOTBETCTBUU C 7.6 U 8.6, He 3aBUCAT OT TeMneparypbl, Npu
KOTOPOI NPOBOAAT UCMbITAHUS.

Ana naMmepeHunit ynsTpassykoBOM MOLLHOCTU B COOTBETCTBUU C 7.2 crneayeT NPUMEHATb AerasuposaH-
HyI0 BOAY. Micnonb3oBaHue aerasmpoBaHHON BOAbLI NPW U3MEPEHUSX C rmapOdOHOM o 7.3 He 00a3aTenbHO.

NMpumevyaHune — [derasmposaHHasn Boga HeobxoanmMa AnNA NpefoTBpalLeHUs KaBuTauum, korga dusmotepanes-
TUYeckuii annapat paboTaeT B peXxmme MakcuManbHOW (Mnu 6nuskoit kK MakcumarnbsHO) BbIXOAHOW MowHOCTH. MHdop-
MaLuio 0 NOArOTOBKE BOAbI, NPUrOAHOW ANA U3MEPEHNI PU3NOTEepaneBTUYECKUX annapaTos, MOXHO HaluTu B M3K 61161
u B [3].

Bce nsmepeHuss pekomeHayeTca nNpoBOAUTL NOCNE COOTBETCTBYIOLLEro Mporpesa annaparypbl, Bpe-
MS KOTOPOro yCcTaHaBnuMBaeT M3roToBuUTEnb. ECnu TakowW nepuop He yCTaHOBMEH, TO crneayeT NPUMEHSITb
30-MUHYTHBIN Nporpes.

6.2 N3meputenbHbI 6ak

MNameputenbHbiin 6ak, NCNONb3yeMbli ANA U3MEpPeHUn ¢ rmapogoHamm, 4OmkeH ObiTb CyLEeCTBEHHO
GonbLUMM, YTOObI pa3MecTuTb B HEM rMAPodOH 1 rieyebHY I rofoBKy. Pasmepbl 6aka A0MKHbI YAOBNETBO-
patb TpeboBaHuam M3K 62127-1.

HeobxoAnMO TOYHO OTPErynupoBaTb OTHOCUTENbHOE MONOXEHWE U YINOBYIO OPUEHTALMIO JIe4eGHOM
ronoBKM 1 rmapodoHa 4ns Ux ycTaHoBKK B cOOTBeTCTBUM ¢ MOK 62127-1. [InsA BbINONHEHUA STUX YCTAHOBOK
JomkeH ObiTb oBecneyveH NonHbIi Habop cTeneHen cBOOOAbI 3TUX NEPEMELLEHUIA UK, NO MEHbLUEel Mepe,
TPU HE3ABUCUMBIX CTENEHU MOMEPEYHbIX NEPEMELLEHUIA FTONOBKM Unu rmapodoHa. [na cosgaHusa ycnosum
CBOOOAHOTO MONA MOXET OKa3aTbCsi He0OXOAUMbIM NOKPbITE CTEHKK Baka, a Takke AepXXaTenu roroBKu 1 M-
apodoHa nornoLaroLLmmM MaTepuasnioM Unu pacnonoXeHHbIMU Moz YIIOM OTPaXXaTeNsAMMU 1 NOTrMOTUTENSIMU C
XOPOLUMM MOrMoLLEHUEM U ManbiM paccesHuem. Ytobbl o6ecnevmnts ycrnosusi cBo6oAHOrO nons, HeobxoanuMo
CHU3UTb 0OLMIN ypOBEHb OTpaxkeHui bonee yem Ha 25 ab. [na npoBepku aPEKTUBHOCTU CHUXKEHUA OTpa-
KEHUI NPU NMPUMEHEHNUU NOTMOLLAIOLLMX UMW paCCeMBatOLLMX MAaTEPUAOB MOXHO UCNOMNb30BAaTb Pa3NUYHbIE
MeToabl. Huxe npuBoaAUTCA OAMH U3 MPUMEPOB TaKOW NPOBEPKU.

CHUXeHUEe OMpaeHusi 0m akyCcmu4ecKoe0 f0eiomumerns MOXHO npoeepums, Ucnonb3ysa crnedyio-
wyro npouyedypy. OmpakeHHbIli om noenomumerns, PacrionoXeHHo20 & OanbHeM rnone omoernsHo 803byxda-
emMo020 npeobpasosamerisi cusHan U3Mepsom Ha Yacmome akycmu4vyecKo2o eosdelicmeus ucnsimyemoll
ne4e6HOLl 20/106KU C UCTI0/Ib308aHUEM UMITYIbCOS, 3aro/IHEHHbIX yribmpa3sykoeoll yacmomoll. CueHan ¢
audpoghoHa U,y 1o, (CPEOHEK8a0PamMuUYHbIL UMU NUKOEbiIl), NPUHUMaeMblll Noce 0MpaxeHus om hpPoH-
marnbHO{ M08epxXHOCMU aKycmu4ecko20 ro2aomumerisi, CpagHU8alm ¢ CUugHanoM, OMpPaxxeHHbIM 0m o-
CKO020 (COo8epuieHH020) ompaxamens U qpq.4.-- [10210mumens u ompaxamens 00/mkHb! ObiMb pacnosioxe-
HbI 100 HEGONBWUM yarloM Om HOpMaru K OCU pacrnpocmpaHeHUs nyyka u ebnusu om Hee mak, 4mobb!
ompaxkeHHblIl cuaHan Mo2 rnonacms Ha 2u0pogoH. CHUXEHUE OMPaXeHUs 8bI4UCNAIOM U3 8bIPaXeHUs

ERD = -20 10g10 [Uabsorber/Ureflestor] - (%)
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[na xopoweli annpokcumayuu rofiHo20 OMpaXeHusi Moxem Obimb UCIOMb306aH ompaxamersb u3
cmanu MonuuHol He MeHee 25 MM.

Coomeemcmeue KOHCMpYKyuu usmepumeribHo20 baka ycrogusiM ce0b00HO020 10111 KOHMPOIUPYom r1o
HEeU3MeHHOCMU MPou36edeHUs PMS; s2 (7.4.6) nocrie 3asepuieHus usMepeHull, paccMOmpeHHbIX 8 pasdere 7.

MpumevaHne — [N HeKOTOpLIX NleYeBHbIX FONMOBOK Najalolinii Ha ronoBKy YNLTPa3ByKOBOW CUrHar, Ko-
repeHTHO OTPaXXeHHbIA OT NOrMoTUTENeN C MafjKoW MIOCKOA NOBEPXHOCTHIO, MOXET M3MEHATb M3MEPSEMYIO BLIXOAHYHO
MOLLHOCTb. B aTUX cnyyasx gns obecnevyeHunsi ycrioBuit cBo60HOMo Nons crnefyeT UCnonb3oBaTh akyCTUYECKUe NormnoTu-
TEeNU ¢ HePOBHOW NOBEPXHOCTLIO.

6.3 MmapodgoH

Ons nsmepenus apPekTMBHON NNOWAAM U3NYYEeHUS CNEeQyeT UCMONbL30BaTb 30HA0BbLIE TMAPOQOHBbI
C aKTUBHbIM dNeMeHTOM u3 nonuBuHunuaeHdgropuaa (MBAP) unu nbesokepamuku (LITC). Ana obecneyeHus
TpebyemMon TOMHOCTU U3MEPEHU curHan ¢ ruapodoHa MOXHO ycunueaTb. MakcumanbHOe 3HayeHue -
chekTnBHOrO paguyca ruopodona, a,,,, . UCNonb3yemoro Ans U3MEPEHUN, J0IDKHO ObITb TaKUM, YTOOLI

. <0,4. ®)

amax/
MpumMmedaHus
1 Bonee nonHyo MHdopmaumio 06 ncnonb3osaHun ruapodoHa MoXHO Haiitu B MOK 62127-1.
2 BnusHue sdpdeKTMBHOro pagunyca rufpodoHa Ha M3aMepeHUss pacCMOTPEHO B NpUnoXxeHum H.

6.4 N3mepeHus cpegHeKBagpaTUYHbIX UITU MMKOBLIX 3HAYEHUIA CUrHana

N3mepsieMoe Ha KoHLe kabens BbixogHoe HanpsbkeHne U rmapodoHa A0mKHO COOTBETCTBOBATL MIHO-
BEHHOMY aKyCTUUYECKOMY AABMEHUI0 P Kak

p= UM, @

roe M| — 4yBCTBUTENbLHOCTL Ha KOHUe Kabens ruapog)oHa noa Harpy3Kom.

OpHako Ha npakTuke Ans aHanu3a pe3ynbraroB OTHOCUTESNbHbIX M3MEPEHUI C NMOMOLWbIO rMAapodo-
Ha, paccMaTpuMBaeMbIX B HACTOSILLEM CTaHAapTe, He TpebyeTcs 3HaTb aOCOMIOTHLIX 3HAYEHUI aKyCTUYECKOTO
AaBneHus.

Ons ynobcTBa NocrneayoLLero 3noXeHust Nog akyctuieckum aasnexHuem dyaeMm nogpasymeBarb cpea-
HeKBagpaTU4YHOe aKyCTMYeckoe OAaBI€HUe, XOTS U3MEPEHUS MOTyT ObiTb BbINOMHEHLI C NONYYEHMEM KaK
CpeaHeKBaapaTUYHBIX, TaK M MUKOBLIX 3HAYEHU.

MpuMmedvaHne — TaK Kak UCKaKeHMs, Bbi3BaHHbe 3(hPeKTaMN HENMHEHNHOMO PacNPOCTPaHEHNS, KaK NpaBu-
no, NpeHeBpe)xMMO Masibl, TO MUKOBblE 3HAYEHUS aKyCTUYECKOrO AABNEeHNA NPOMOPLMOHANbHEI CPEeAHEKBAAPATUMHBIM.
MoSTOMY MOXKHO M3MEPATL Kak CpefHEKBafpaTUUHLIE, TaKk i MUKOBLIE aKyCTUYECKUE AaBMeHus.

HomkHa ObITb Takke onpeaeneHa NMUMHENHOCTb CUIHana Ha Bbixoge KomMOuHauuu rmapodoHa unu
ruapodoHa C npegBapuTenbHbIM YCUNUTENEM U CpeaHEKBaAPaTUHHOIO NN MUKOBOTO AETEKTOpa, U NPU He-
06X04UMOCTN B pe3ynbTaTbl U3MEPEHUsi HE0OX0AUMO BBECTU NONPABKY HA HEMUHENHOCTb.

3my nuHeliHOCMb NPo8epsIoMm ¢ NOMOWbIO YNbMPa3eyKoeo20 npeobpa3oeamens, pabomaiowe-
20 8 PEXUME MOHAaNbHbIX UMITYSIbCO8, NMPU U3MEePeHUU NMPUHUMaemMoz20 2uGpPOogOHOM U U3MepumMerbHol
cucmemoli 8 Uenom cusHana Kak hyHKyuu npuknadbieaemMoz0 K y/1bmpa3eyKoeomy npeobpasoeamernio
8030yx0arouee0 HanpsxxeHUs.

7 MeToauku nusmepeHun, peKomeHayemble Npu UCNbITaHUAX TUNa

7.1 OGwue nonoxeHus

Ona onpeaeneHns napameTpoB, NPUMBEAEHHbIX B 7.5, NPU UCMbITAHUAX TUNA crieayet NPUMEHATb Npo-
ueaypbl, ykasaHHole B 7.2—7 4.

Ecnu B ynbrpasBykOBOM (Ppu3noTepaneBTUYECKOM OOOpPyAOBaHMM MPEAYCMOTPEHO ynpaBrieHue
aKyCTMYECKMM BbIXOAOM YNbLTPa3BYKOBOIoO npeobpasoBarensi B 3aBUCUMOCTU OT U3MEHEHUS1 aKyCTUYECKO-
ro uMnegaHca cpeabl pacnpoCTpaHeHusi, TO NPU UsMepeHusax OyHKLUMS Takoro ynpasneHust AOomkHaA ObiTb
BbIKIIOYEHA.

7.2 HomMuHanbHaA BbIXOAHAA MOLWHOCTb

BbIXOAHYH MOWHOCTL YNLETPa3BYKOBOro (pu3morepaneBTUYECKOro ooopyaoBaHUA crneayer us-
MepsATb B cootBeTcTBUM ¢ MOK 61161. HOMMHaNbHas BbIXOAHAA MOWHOCTb JOMkHA ObiTh onpeaenexa
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Npu HACTPOViKe OPraHOB yNpaBfeHUs HA MAKCUMaribHYI0 BbIXOAHYH MOWHOCTL. Bo usbexanune kasutauum
B U3MEPUTENBLHON CUCTEME CReayeT NPUMEHSTL AerasMpoBaHHyio Bogy. CymmapHasi HeonpeaeneHHOCTb U3-
MEPEHUI, BLINOMHAEMbIX B COOTBETCTBMM C rOCY1apCTBEHHOI MOBEPOYHOI CXEMOIA, ONpeaensemas npu Aose-
pUTEnNbHON BEPOATHOCTM 95 % (9.1), He gorkHa npeBbiWwaTb £15 %. AGCOMNMIOTHBLIN MAKCUMYM HOMUHanNb-
HOW BbIXOAHOW MOWHOCTKU AOMKeH ObiTb onpegeneH U3 CyMMbl HOMUHANIbHOW BbIXOAHOW MOWHOCTU U
CYMMapHOM HeonpeaeneHHOCTU U3MEPEHUS CPEAHETO 3HAYEHUSI HOMUHANILHOW BbLIXOAHOW MOWHOCTM, a
TaKkke MaAKCMManbHOIO NPEBLILLEHUSI 3TOW MOLLHOCTU NMPU U3MEHEHUW HAMPSHKEHUS NUTaHUSA ceTh Ha 10 %
OT HOMUHANLHOTO 3Ha4eHus. CM. npunoxeHue F.

7.3 U3smepeHua ruapopoHoM

JleyeGHana ronoBka A0/MKHA ObITb YCTAHOBIIEHA B M3MEPUTENbHbIN 6ak B COOTBETCTBUM C YKa3aHMSAMM,
npuseaeHHbIMKN B pasaene 6.

MN3BECTHO, YTO HEKOTOPbIE NIeYeOHbIe rONIOBKU U3Sy4aloT aCUMMETPUYHbIE NMyYkKU. B 3Tux cny4asx ne-
yebOHaa ronoBka A0HKHA UMETb MApPKUPOBKY HA KOPMNYyCeE, YKa3biBaIOLLI0 HanpaBreHue, CKaHMpPOBaHWe no
KOTOPOMY AacT MakCuMasnbHOe OTKIOHEHWE NIoWaayn NONepevyHoro Ce4YeHUA Ny4Yka OT CPEHErO 3HA4YEeHUS,
OonpeaeneHHoro ckaHnposaHnem B 0benx nnockoctsax. OgHa u3 ocein nepemeLleHus rmapodoHa AomKHa
ObITb NapannenbHa MapkMpoOBaHHOMY HanpasneHuto (cM. 7.4.3).

Bo usbexxaHue kaButaummn Bce usMepeHus 3(p(peKTMBHON NIoWaamn U3ry4YeHus crneayet npoBoanTb C
060pyA0BaHUEM,HACTPOSHHLIMHAPEXMMHENPEPLIBHOW BOFHBLICUHTEHCUBHOCTbIO,MEHbLLE0,5BT/cm?
PekomeHayetcs, uToObl Anst neYyeOHbIX ronoBoK ¢ ka < 20 UHTEHCUBHOCTb He npeBbiwana 0,2 Br/cm? .
MosTtomy ucnonb3oBaHue AerasMpoBaHHON BOAbI B 3TUX U3MEPEHUsIX He 00s13aTenbHO, XOTA BCe e Heobxo-
Aumo y6eAuTLCA B OTCYTCTBUM BO3AYLUHbIX NY3bIPbKOB HA NOBEPXHOCTM rmapodoHa U nneyeGHOM roNoBKM.

MpvumMevyaHua

1 UN3amepeHus nnowaam nonepeyHoro ceyeHusi nyyka npoBoAsAT MPU HU3KUX 3HAYEeHUsIX MOLLHOCTM, YToObl He
NOBPEAUTL UCMOMb3yeMblil rMAPOocoH. MpaBOMEpHOCTb IKCTPaNOSSALMK STUX 3HAUYEHUIA Ha YPOBHU BLICOKON MOLLHOCTH,
TUMUYHblE 4NA TepaneBTUYECKUX BO3LeCTBUI, pacCcMOTpeHa B NpunoxeHun G.

2 leyeGHble ronoBKuU ¢ a < 10 MM, Mo CPaBHEHUIO C rofioBkaMu GonbLUMX pa3MepoB NpU TeX e caMblxX pexumMax
paboTLl, reHepUPYKT Mofne ¢ Gonee BBICOKUMW YPOBHAMU BPEMEHHBIX MUKOB aKyCTUHECKoro AaeneHus. [ns neyebHbIx
rofloBOK C YaCTOTOMN aKycTUyecKkoro BosaeicTBus 1 MM ¥ MeHblUe 3TO NOBLILAET PUCK BOSHUKHOBEHUA KaBUTaLUM.
[Mo3Toin Npu4KnHe AN ronoBoK ¢ ManbIMU 3HAa4YEeHUAMU ka U peKoMeHaoBaH BEPXHUIA npeaen nHTeHcmsHocTn 0,2 B/cMm2 .

OnA CHUXEHMs BO3MOXKHOTO BIIUSAHWUA aKyCTUYECKUX OTPaXKEHUI HA NMPUHUMaeMbIi ruapodoHOM cur-
Han JonyckaeTcs NPOBOAMTbL U3MEPEHUA HA YNETPa3BYyKOBOM (hu3noTepaneBTUYECKOM 06GOpyaoBaHUM,
BKITIOYEHHOM B PEXUM TOHATNLHBLIX UMMNYNLCOB. B 3TOM cnyyae pekomMeHAyeTcs ybeanTbCs, YTO M3MEpAEMbIE
napamMeTpbl MOOYNIMPOBAaHHON NO aMNAMTYAe BOJIHbI SKBUBANEHTHBI Napamerpam, nonyvyaemsiM B PEXN-
M€ HenpepbIBHON BOMHbI. [1pu 9TOM PEKOMEHAYETCA OLEHUTL BRUSHUE PEXMMa TOHANbHbLIX UMMYNLCOB Ha
HEeOonpeaAeneHHOCTb UBMEPEHUST HOMUHATBHBIX NAPAMETPOB, NEPEYUCTIEHHbIX B pasjaene 5.

Ocb pacnpocTpaHeHUs Nny4vyka Je4eOHOM TrOFIOBKM crieayer yCTaHaenuBaTb B COOTBETCTBUMU C
MO3K 62127-1. PaccTosHue 40 BTOPOM NOCKON NOBEPXHOCTH (3.12) nepBOHa4YanLHO BbIOMpPaIKOT cHavana pas-
HbIM Aggp/(37h). ECn Npn STOM He YAaeTCsl HaTW OTAENbHbIN MUK UMK HEMb3A NPUONN3UTLCA Ha 3TY ANCTaH-
Um0, TO pekomeHayeTcs BbiGpaTth Gonbliee paccTosiHne, paBHoe 2Agg/(mh). ECnin 9T0 paccTosiHUE CNULLKOM
GonbLuoe, TO ANs onpeaerieHUsi OCU pacnpocTpaHeHUA nyyka BbIGUpatoT APYryl0 U3MEpPUTENbHYIO Mo-
CKOCTb, CYLLECTBEHHO AarnbLle OTCTOSALLY OT nepBoi. Mocne Takon IOCTUPOBKKU AOMMKHA ObITh MCCneaoBaHa
0CeBast 3aBUCMMOCTb AABINEHUSA, MPU STOM CNEAyeT HalNTKU paccTosiHUE A0 MIOCKOCTM MakCMMyma cpeaHe-
KBaAPaTU4HOTO aKyCTMYECKOro [ABMNEeHNA Z, U 10 TOYKN NOCMNEAHEro MakcuMyma zy Ha 3TON OCMU.

Pasmep Lwara npu oceBoOM 30HAMPOBaAHUK, KaK NpaBuIio, pekoMeHayeTcsa Boibupars B npeagenax ot 0,5
80 1,0 MM, U OH He JOMKeH npesblwars 2,0 MMm.

YacToTy aKkycTU4eCKOro BO3AeWCTBUA CrieayeT onpeaensTb C MOMOLLbLI rmapodoHa Ha pacCTOAHWUM
z, ot re4ye6HON rofoBKM.

MapodOoHOM, pPacnonoXeHHbIM B STOW K& TOYKEe, OMPeAensalT Takke AFUTESNIbHOCTb MMNYnbCa,
nepuoa NOBTOPEHUS UMNYNBLCOB U KOI(PMULMEHT 3anONHEHUA, NPU TOM ANA Pa3NUYHBIX PEXUMOB
MOAynAuuM AomkHa ObiTb 3anMcaHa U BONHOBaA ¢hopma moaynauvu. [ns Kaxaoro pexuma Moaynsiuumn
HeoBxo0aMMO onpeaensTb YacTHOe OT AEneHMss BPEeMEHHOro NukKa akycTUYecKoro Z1aBreHus Ha cpepgHe-
KBagpaTu4yHoe akyCcTuyeckoe aaBrieHue. BpemMeHHON MakcMMyM BbIXOAHOW MOLHOCTU ONpeaensioT us
3Ha4YeHMs BbIXOAHON MOLWHOCTMU, MONYyYEHHOro B 7.2.
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7.4 3ddekTMBHAA Nnowaab U3NyvYeHUs

7.4.1 3dpexTmBHYIO NnowanbL UNyueHuss Ag, ne4yeGHON FONOBKM CrieayeT Onpeaensts nyTem
pacTpPOBOrO CKAHUPOBAHMSI B aKyCTUHECKOM Mofe B NIIOCKOCTU, NeprneHanKysapHOi OCH pacnpocTpaHeHUuA
nyyka, ¢ noMoLbio rugapodoHa Ha paccTosHum 0,3 6M OT hPOHTANLHOW NOBEPXHOCTU NIeYEOHON rONoBKMU.
Mo M3MepeHHON TakuM 0Gpa3oM MrioLaan nonepeqHoro CEeYEeHUs nyuka Agsg BbIMUCTAIOT 3(D(PEKTUBHYIO
nnowaab usny4yeHus. OCHOBHblE TPeOOBAHMA K PaCTPOBOMY CKAHMPOBAHMIO NpuBeaeHbl B B.1 1 B.2 npu-
noxexusa B. Mpoueaypa uamepeHui U aHanu3a pesynsTatoB u3noxeHa B 7.4.2—7.4.7. Mpu coGniogeHum
HOpManbHbIX YCIOBUI UCTbITAHUIA HEONPEAENEHHOCTb M3MepeHus 3 heKTMBHON Nnowanm u3ny4yeHus co-
craenset + 10 % npu 4oBEpUTENbLHOW BEPOATHOCTH 95 %.

Mpu onpeaeneHnn koadhuumMeHTa HEOQHOPOAHOCTU Ny4Ka Rgy B HOPMarbHbIX YCMOBUSX UCMbITa-
HUIA MOXHO NOMYYUTb HEONPEAENEHHOCTb Pe3ynbTaToB, MEHbLUYIO £ 15 % npu 4OBEpUTENbHON BEPOATHOCTH
95 %.

7.4.2 [ina onpegeneHns MaKCMMyMa cpeaHeKBaapaTUYHOrO aKyCTUYECKOro AABNEHUSA D, B aky-
CTUYECKOM Mone ruapodoH, YyCTAHOBIIEHHbIN HA PACCTOAHMN z,, NepemeLLaloT B NNOCKOCTH, NepneHanKy-
NAPHOW OCKU pacnpPOCTPaHEeHUA NMyykKa.

[ns 3TOro MOXHO UCMONb30BaTh ABTOMATU4YECKOE PaCTPOBOE CKAHMPOBaHWE UK NEpPEMELLIEHNE Tuapo-
¢pOHa BPYy4HYIO B OrpaHN4eHHON 06nacTu akyCTUMeCKoro nons.

7.4.3 Mnowanb NnonNepeYyHoro ceveHus nyyvka cnegyer onpeaenatb Ha pacctosiHum 0,3 ¢M OT BbIX0O4-
HO/i NOBEPXHOCTU Fie4eGHOM rOSIOBKN 1 B TOYKE Zy, COOTBETCTBYIOLLEN MOCMNEAHEMY OCEBOMY MaKCUMyMYy.
AHanu3s pesynsraTtoB pacTpPOBOro CKaHMPOBAHUA crneayeT NPOBOAUTL B COOTBETCTBUM € B.3 npunoxeHus B.
B pesynerate nony4aror sHaueHusi nnowaam nonepevyHoro cevyeHus nyvka Agqg(0,3) U Agpg(z)y). a Takke
MOJIHYIO CYMMY CpeaHMX KBaapaToB aKyCTUYECKOro AABIEHUA PIMS, B KAX0H SMEPUTENBHO NNOCKOCTH.

7.4.4 Cnepayet onpedenuTb rpagveHT akTUBHOM Nrowagum m u ko3 (puuMeHT akKTUBHONW nnowaam
Q[Q = m/Agc5(0,3)].

7.4.5 Tun ny4ka cneayer onpeaensTb u3:

Q> 0,1 cm~! — pacxoaswmuiics;

-0,05 cm~'< Q£ 0,1 cM~! — KonAUMMPOBaHHLI; ®)

Q < -0,05 cm~! — cxopawmmiica.

7.4.6 3dpexTBHYIO NNOWAAL N3NYYEHUA A NeveGHOI roNoBKM CreayeT onpeaensTb Ua:

Aer = FacApcs(0:3) = 1,333A5.5(0,3). )

MpumeyaHune — McenegoBaHWs NoKasbiBaloT, YTO ANS Ne4YeGHbIX FONOBOK C ManbiMW 3HaYeHUsIMU &  npu
TNWHelHOIA 3KCTpanonALUun pe3ynsTaTtoB CKAHUPOBAHWSA MO YEThIPEM MIIOCKOCTAM MOTYT UMETb MeCTO (pusnyecku Hepe-
anbHble 3HayeHUs adpdpeKTUBHON Nnowaan uanyyeHus. [NpuBeAeHHbIN BhILE aHanus, Npu koTopoM apeKTUBHYIO
nnowaab U3nyvyeHust onpeaensior No M3MepeHusiM B OfHOW MIIOCKOCTK Ha paccTosiHuu 0,3 ¢M OT BbIXOAHON CTOPOHbI
neye6HoM ronoBkK, obecneunBaeT 6ornee JOCTOBEPHLIE AAaHHLIE.

7.4.7 Koadh¢puumeHT HEOAHOPOAHOCTU NyUKa Ry CMEAYET BbIMUCTIATL U3:

2
Pmax“E
Rpn = 7{)?15; ) (10)
me pmss = %{[pmst (0,3)82(0,3)J+[pmst(zN)sz(zN)}}. A1)

MpumedaHmne —XoTa P, M pPMS; ABNSAIOTCA NapaMeTpamm akyCTUHECKOTO AaBNIEHNA U KBajpaTa akyCTU4ecko-
ro faBneHus], OfHaKo ANs onpeaeneHns Ry UCMONbL3YHOT TOMBLKO UX OTHOLLEHUE, MOSTOMY 3HaHWA YYBCTBUTENIbLHOCTU
ruapodoHa Ha KoHLe Kabens noa Harpy3kom He TpebyeTcs.

Mpounsseaenue pms; s2 ABASIETCA XapaKTePUCTUKOI aKyCTUYECKONH MOLLHOCTH, BIMMCISIEMON CyMMU-
poBaHMEM 3HAYEHMIA KBAAPATOB AaBNEHUA NO NNOLAAU pacTpOBOro CKAHMPOBAHUA B NSIOCKOCTK, OTCTOSILLEN
Ha 0,3 cM oT ne4eBHOI ronoBKK, U B NNOCKOCTH Zy. B naeane oHo OyeT HEN3MEHHBIM NPU YBENUYEHUU pac-
CTOSIHUA OT JIe4eOGHOM roJfIOBKM.

7.4.8 Mpoueaypsl, U3NOXeHHbIE B 7.4.1—7.4.7, COOTBETCTBYIOT U3MEPEHUAM HA OAHOW Fe4YeOHON ro-
no.ke. Mocne naMepeHui, NPOBEAEHHbIX HA Ipynne sieyeOHbIX rosIoBOK, 0TOOPAHHLIX B COOTBETCTBUMU C
TpeboBaHusaMu 9.1, AOIDKHBI ObITh ONpeAeneHbl CPeaHUe 3HAUEHUA Pa3NUYHbIX NAPAMETPOB, NEPEUNCIIEHHbIX
B7.5.
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7.5 MapameTpsbl, onpeaenseMbslie NpU UCNbITAHUAX TUNA

Mpy ucnbITaHUAX TUNA AOMKHBI ObITL ONPEAENEHbl U 3anPOTOKONUPOBAaHLI CrieayioLMe napamMeTphbil:

- HOMUHanNbHasA BbLIXOAHAA MOWHOCTE;

- athhekTUBHAA NNOWAAL N3NYyYeHnA A Nle4eGHON ronoBKy;

- 3tpheKTUBHAA NHTEHCUBHOCTD I, NPU TOM XE CaMOM NOMNOXEHUN OPraHOB YNPaBNEHUs!, YTO U Npu
U3MEPEHUM HOMUHANBLHOW BbIXOAHOW MOWHOCTY;

- 4acTOTa aKyCTUYECKOro BO3aencTeuA f,

- PaccToAHUe Z,, OT (HPOHTANLHOI NOBEPXHOCTU Ne4eGHON rONOBKM /10 NUKa CpeaHeKBaaPaTUIHOTO
OaBneHus;

- K03¢hDULIMEHT HeOAHOPOAHOCTU NyUKa Ryy;

- TUN NyyKa,

- BAUTENBLHOCTE UMNYNbCa, Nepuoa NOBTOPEHUA UMNYNbCa M KOI((MUUUEHT 3anonHeHua Ans
Ka>Kmoro pexuma Moaynsaumm;

- BONHOBasi (hopMa MOAYFIALIMK 4515 KAKAOTO Pexmma MoAynAaLmK.

MpumedaHue — 3ToT Habop NapaMeTpoB MOXET BbITb UCNONBL3OBAH MPU 3aMUCK XapaKTEPUCTUK OANHOUHOrO
o6pasla ynbTpasByKkoBoro hM3MoTepaneBsTUYEcKoro o6opyaoBaHus.

3Tn 3HaYeHnsa JOMmkHbl ObiTb cpeaHumK, Basupylowmmnucsa Ha otbope obpasuoB, OroBOPeHHOM B 9.1.
MeTtogamu, U3NOXEHHBIMWU B NPUNOXEHUM J, AOMKHA ObITb TaKke onpeaeneHa CymMmapHaa HeonpeaeneH-
HOCTb U3MEPEHUI Npu SOBEPUTENLHON BEPOSTHOCTM 95 %.

Kpome TOro, Ans HEKOTOPbIX NapamMeTpPoB AOMKHbI ObiTb onpeaeneHbl abCOMIOTHLIE MakCUMYMbl UN
abCcontoTHbIE MUHUMYMBI:

- AGCONOTHBLIN MUHUMYM 3pheKTUBHOW Nnowaaun n3nyvyeHnua 0pkeH ObiTb BbIMUCIEH BbIMUTAHU-
eM CyMMapHOI HeonpeaeneHHOCTU n3amepeHusi 3bgeKTMBHOW Nnowaau usnyyeuusa (Npy 40BEpUTENLHON
BEPOATHOCTU 95 %) 13 cpeaHero 3HavYeHusi 3cppeKTUBHON NNOWAAN U3NYYCHUS;

- AGCONOTHBLIN MaKCMMYM KO3(hpULMeHTa HEOAHOPOOHOCTU NyYKa AOIMKEH ObITh ONpeaAeneH CyM-
MUPOBAHUEM HEONPEAENEHHOCTU Er0 USMEPEHUA (NPpU AOBEPUTENBHON BEPOATHOCTM 95 %) U cpeaHero 3Ha-
YyeHus koadpcdurumeHTa HEOQHOPOAHOCTU NyYKa.

7.6 Kputepuu rogHOCTU NpU UCNBLITAHUAX TUNA

Ons nepeuncneHHbIX HUXe NapameTpoB KPUTEPUM FTOAHOCTM KaXKa 0l neyeSHON ronoBKU AOMKHbI ObiTh
TaKOBbIMMW, YTOObI U3MEPEHHBIE 3HA4YEHNSA MIIOC U MUHYC CYMMapHas HeonpeaeneHHOCTb UX M3MepPeHnsa Npu
[OBEpPUTENbHON BEPOATHOCTU 95 % nexanu B AuanasoHax, orpaHUYEHHbIX HOMUHANbHBLIMU 3HAYEHUAMMN U UX
Jornyckamu, OrOBOPEHHbLIMU B pasaene 5. 3Ty napameTpbl TaKOBbI:

- HOMMHANbHaA BbIXOAHAA MOWHOCTb;

- appekTMBHAA Nnowaab U3NyYeHna AER ne4yeOHOM rorioBKM;

- 4YacTOTa aKyCTMYECKOro BO3AEUCTBUS;

- ONUTENbHOCTb UMMYJIbCa, Nepuoa NOBTOPEHNA UMNYILCOB U KO3 dULMEHT 3anonHeHnAa AnA
KaXgoro pexxkuma mMoaynsumu.

Ons napameTtpa «TUN Ny4Yka» KPUTEPWii FOAHOCTU AOIMKEH ObITb TakUM, YTOObLI OH COOTBETCTBOBAN HO-
MUWHarNbHOMY TUMY, OTOBOPEHHOMY B pa3aene 5.

[ns adppeKTMBHON MHTEHCUBHOCTH U KO3 DMLMEHTa HEOQHOPOAHOCTHU NYYKa KPUTEPUU FTOAHOCTH
oroBopeHbl B MOK 60601-2-5. Bonee noapobHyio uHdopmauumio 06 aTux napaMeTpax MOXHO HauTU B Npu-
NnoXxXeHun A.

Coomeemcmeue amum mpeboeaHusiM NPO8EPSIIOM U3MEPEHUSIMU 110 7.2—7.4.

8 MMpouenypbl U3MEpPEHUii Npy NpoBeaeHUN OObLIYHbLIX UCMNbLITAHUNA

8.1 O6wue nonoxeHus

3Tu npoueaypbl CNeayeT UCNONb30BaTh NPU UCTILITAHUSIX, KOTOPbIE NPOBOAAT B YCTAHOBMEHHOM NOPsiA-
KE Ha KaKIOM 9K3eMNmspe ynbTPasByKOBOro (pusMoTepaneBTU4YecKoro o60pyaoBaHusa, HO oHu Gonee
TUMUYHBI NPU BLIGOPOYHOI NPOBEPKE OMNPEAENneHHON A0NWU NPOAYKLMKU. OTU UCTIbITAHUSI MOTYT SIBUTbCS OCHO-
BOWM AN COBEPLUEHCTBOBAHWUA NPOU3BOACTBA U 06ecnedeHnst Ka4ecTBa NPOAYKLUK.
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OroBopeHHbIe 30eCb UCMbITAHWUA BKIIOYAIOT ONpeerieHne 3HaYEHUI HEKOTOPbIX aKyCTUYECKUX napame-
TPOB, KOTOpblEe HEOOXOAUMO 3aTEM CPaBHUBATL CO 3HAYEHUSIMU, 0OBLABNSEMbIMU U3TOTOBUTENEM (HOMUHATb-
HbIMWU 3HAYEHUSAMU) U UX JOMyCcKaMu, JaHHbIMK B pasgene 5.

8.2 HomuHanbHas BbIX0QHAaA MOWHOCTb
HoMuHanbHY 0 BbIXOAHYIO MOWHOCTbL CrelyeT onpeaensith B COOTBETCTBUM C 7.2.

MpumedaHune — HecMOTpsi Ha TO, YTO B HaCTOsLLEM JOKYMEHTE HET TpeboBaHWiA K TOUHHOCTU UHAULIMPYEMOIA
MOLLIHOCTU, OHa LIENUKOM 3aBUCUT OT TOMHOCTU kanubpoeku (cM. MOK 60601-2-5).

8.3 AddexkTnBHAA NNowWwanb U3NyvyeHus

8.3.1 JleueOHyI0 ronoBKy pasmMeLlaloT B UCMbITaTeNbHOM 6ake B COOTBETCTBUM C pasaenom 6. OgHako
ee I0CTUPOBKY MOXHO peanu3oBarb Npu MOMOLLM YCTPOMNCTBA, pa3paboTaHHOro AN NPOCTPAHCTBEHHOW OpU-
€HTaLuu UCMbITYEMON ne4eGHOM rofoBKU, NOAOGHOTO TOMY, KOTOPOE UCMOMbL3YIOT NPU UCTbITAHUSX TUNA.
Ba)xHO MCNoONb30BaTh TAKOE MEXAHMYECKOE YCTPOMCTBO, KOTOPOE NO3BONSIET ONPEAENUTL OPUEHTALMIO PPOH-
TanbHOW NOBEPXHOCTU rONIOBKM OTHOCUTENBLHO aKyCTUYECKON Ocu ruapogoHa.

MpuMedYaHue — BaxHO UCNONBL3OBaTbL Te e YCTPOUCTBA U METOAbI FOCTUPOBKMU, KOTOpLIE MPUMEHSITTUCH NPU
UCMbITAHWSX TUNA.

8.3.2 nA HaxoXaeHust Tovek Z, M Zy W ONPEeNneHnsi TeM CaMbiM P,ay CNIEAYET NOCTPOUTL OCEBYIO 3a-
BUCUMOCTb pacrnpeaeneHns akyCTU4ecKoro AaBneHus Ang Kaxgaom rie4eGHOoM rosioBKU.

8.3.3 Mnowanb nonepevyHoOro cevyeHUs nNyvka crnegyer onpeaensTs B NIIOCKOCTH, NexaLlen Ha pac-
cTosiHuM 0,3 CM OT NOBEPXHOCTU FIeYeOHOM roNOBKU, NO pedynbratam pacTPOBOrO0 CKAHMPOBAHUA B COOTBET-
cTBUM C 7.4. CrieayeT oNpeaenuTs 1 nnowaab NonepeyHoro Ce4YeHms NyyKa B NrocKOCTU Zy, BbIYUCTIAEMYIO
no pesynsrataM pacTpoOBOrO CKaHWPOBaHWUS B COOTBETCTBUM C TPEOOBAHUSIMU, U3NOXKEHHLIMU B NMPUIIOXKEHUN
B, Unu nHbIM cNoco6oM — € UCMONb30BaHMEM YEThIPEX NMMHENHBIX UMK IMaMETParnbHbIX CKaHUpoBaHuii. [po-
ueaypbl U3BMEPEHUIA U aHanu3a, uCnonb3yemsle AN OnpeAeneHus Nnowaamn nonepevyHoro ceYeHus nyvka
METOAOM AUaMETPAanbLHOro CKaHUPOBAaHUS, OMKHbI COOTBETCTBOBATL U3NMOXEHHBIM B NPUNOXKeHUM C.

Mpoueaypel, onucaHHble B NpuUnoxeHusax B u C, B 3aBUCMMOCTM OT TUNA CKaHUPOBAaHUS (PacTpOBOro
UNM ANaMeTpanbHoro), MCNonb3yIT AN pacyeTa BenuunH Agcg(0,3), Ageg(Zy) U NONHON CyMMBI CPeaHnX
KBaapaToB aKyCTUUYECKOro JABNEHUA pms;.

Sd dekTUBHYIO Nnowanb usnyvYeHus Agg, cM?, cneayet onpeaensTb B COOTBETCTBUN C 7.4.

8.3.4 3dppekTUBHYIO NNowanb U3Ny4yeHua Ay MOXHO TaKKe OLEHUTb NPOCTLIM dKCNEePUMEHTaNb-
HbIM METOAOM C UCMOMb30BaHWEM CUCTEMbI YPABHOBELLMBAHUA PaAUALMOHHON CUnbl M HaBopa Kpyrnbix anep-
Typ U3 marepuana, nornoLatoLero ynstpassyk. Mpumep Takoi metoauku 6onee AeTanbHO U3NOXEH B NpuU-
noxeHuu |.

MpuMmedaHune — 3HaveHUs acpdpeKTMBHOW NNOLAAMN U3TNYUYEHNA, HAaWAESHHBIE C NOMOLLBIO anepTypPHOR MeTo-
AVUKYM, crefyeT paccMaTpuBaTh Kak annpoKcMMaLnio AeiACTBUTENbHBLIX 3Ha4eHUi adocheKTUBHON NNowwaamu UsnyyeHus,
NonyYeHHbIX U3 U3MEPEHUN, PACCMOTPEHHbLIX B 7.4.

8.4 KoadhcpmuneHT HeoQHOPOAHOCTHU NyYKa

KoaddpuumueHT HeOQHOPOAHOCTHU NyUKA Rgy CneayeT onNpeaensiTb B COOTBETCTBUM C 7.4.6.

8.5 OddekTUBHAA UHTEHCUBHOCTb

O heKTUBHYIO MHTEHCUBHOCTL CneayeT onpeaensitb B COOTBETCTBUM C 3.22.

8.6 Kputepum rogHoCcTH NO pesynbratam OObIYHbIX UCNLITAHUN

[nana3zoH u3mepeHHOH HOMUHaNbHOW BLIXOAHOW MOLHOCTHM NIIOC 1 MUHYC CyMMapHas Heonpeae-
NEHHOCTb U3MEPEHUI NPU STUX UCNBITAHUAX C AOBEPUTENbHON BEPOATHOCTLIO 95 % (CM. 9.3), AOMKEH nexatb
BHYTPU AnanasoHa, onpeaensiemMoro ykasaHHbIM U3roToBUTENIEM HOMUHANbHOW BbIXOAHON MOWHOCTHU U €€
[lonyckamm, OroBOPEHHbIMU B COOTBETCTBUM C pasgernom 5.

Coomeemcmeue nposepsiiom UmepeHuUsMu o 7.2.

[uanasoH namepeHHol 3¢ heKTMBHONM Nowaan U3ny4eHua nioc U MMHYC HeoNpeaeneHHOCTb 3TUX
M3MEPEHUI NPU NPUEMO-CAATOYHbIX UCMBLITAHUAX C JOBEPUTENbHON BEPOATHOCTLIO 95 % A0MKeH nexartb
BHYTPW AMana3oHa, onpeaensiemMoro ykasaHHbIM U3rotoBUTeneM, HOMMHasNbHbIM 3HavYeHnem 3 g ekTUBHON
nnowaaun u3rnyvyeHus u ee 0nyckaMm, OroBOPEHHbLIMU B COOTBETCTBUK C pa3aenom 5.
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Coomeemcmeue npoeepsom usmepeHuamu no 8.3.

[nana3oH uamepeHHom achpeKTUBHON MHTEHCMBHOCTM NNOC U MUHYC HEONPEAENEHHOCTb 3TUX U3Me-
PEHWI NPY MPUEMO-CAATOHHBIX UCMILITAHUAX C JOBEPUTENBHON BEPOATHOCTBLIO 95 % AOIMKEH nexarb BHYTPU
ZAuana3soHa, onpeaensieMoro ykasaHHbIM U3roTOBUTENEM, HOMUHAMbHLIM 3Ha4YeHneM 3(PPEKTUBHON UHTEH-
CHBHOCTM U €€ 0NyCKkamu, OTOBOPEHHbIMU B COOTBETCTBUM C pasaenom 5.

Coomeemcmeue nposepsaiom umepeHuamu rno 7.2 u 8.3.

MamepeHHoe 3HaueHue koad puumeHTa HeOAHOPOAHOCTU NYYKA NITIOC CyMMapHas MorpeLuHoCTb ero
onpeaerneHnst Ha NPUEMO-CAATOYHbIX UCTILITAHUSX NPY JOBEPUTENBHON BEPOATHOCTU 95% HE [OIMKHO NpeBbI-
LwaTtb HOMUHAMNbHOIO 3HavYeHus KoaddruneHTa HeOAHOPOAHOCTU NYYKA, OTOBOPEHHLIMU B COOTBETCTBUM
C pasgenom 5.

Coomeemcmeue rposepsitom U3MepeHUsIMU coenacHo 7.4.7.

9 OT60p 06pa3LoOB U OLEHKa HeonpeaeneHHOCTU

9.1 M3MepeHUsa npu UCNbITAHUAX TUNA

CpeaHue sHaueHus, onpeaenseMble B COOTBETCTBUM C 7.5 Npu UCMbITAHUSAX TUNA, CriegyeT 0GOCHOBbI-
BaTb Ha UCMbITAHUAX NAPTUN U3 HE MEHEE YEM AECATU HOMUHAMNBHO MAEHTUYHBLIX 06Pa3LoB yILTPa3BYKOBO-
ro TepaneBTUYECKOro 060pPyA0BaHUA.

9.2 M3mepeHuUst Npu O6bIYHbIX UCMBITAHNAX

3TN M3MepeHns ABNAIOTCA OCHOBOW o6ecnevyeHus kavyecTtsa npoaykumm. OBbIMHO MX NPOBOASAT NPU UC-
NbITAHUAX NAPTUW NPOAYKLMM UMK B TEX CIy4asX, KOraa BO3HUKAIOT NOAO3PEHUS B KAKUX-TO M3MEHEHUAX NpO-
Lecca ee u3rotoBneHus. Kak npaBuno, ux npoBOAST HA OMPEeAEneHHO YacTu NPOAYKUUM, OAHaKO B BMAE
UCKITIOYEHUSA, UM MOXKET NOABEPraTbCs KaXKAblii M3rOTOBMEHHbIA 3K3eMNNSAP.

[ns oueHKM HeonpeaeneHHOCTH naMepeHnin Tuna A (CMm. npunoxeHue J) npu npuemMo-caaTodHbIX UC-
NbITAHUAX, KOr4a HEMPAKTUYHO MOBTOPSATH MOMHbIA LMK U3MEPEHUA, MOXKHO OrPaHMYUTLCA YaCTUYHBIM NO-
BTOPEHWEM NULLb TEX U3 HUX, KOTOPbIE MOTYT BbITh NPOBeZeHbl GbICTPO U NPOCTO, a 3aTEM BOCNOMNb30BaTLCA
anpUOPHbLIMN AAHHLIMK O HEONPEAENEeHHOCTH TMna A NpPU UCMbLITAHMAX TUNA.

MpumeyaHune — MPUMEPOM TaKoro CokpalleHUst MOFNO 6bl GbiTb BLIMOMHEHUE U3MEPEHMWIA MO ABYM NTUHEAHLIM
CKaHMpPOBaHUAM MPK UCTIBITAHWUSX TUNa NeYyeGHON roNOBKM U UCNONL30BaHNE faHHLIX MO OLEHKE HeonpeAeneHHOCTU
TNa A, NonyYeHHbIX NpeaBapUTENLHO NPU PacTPOBOM CKAHUPOBAHWU FOMOBKU TOMO e Camoro TUMa C LENbio OLeHKN
CYMMapHOIA HeonpeaeneHHOCTU 3dxpeKTUBHON NAOLWAAN U3NYUEHUA.

9.3 OueHka HeonpeneneHHOCTU pe3ynkLTaToB

B cnyyae Heo6X04MMOCTU OLIEHKM CYyMMapHOW HEONPEAENieHHOCTM Pe3ynsrarta M3MEpPEHUst TOro UMu
MHOTO NapameTpa npu 0BePUTENbLHOI BEPOATHOCTM 95 % B COOTBETCTBUM C HACTOSAILLMM CTaHAApTOM cnefy-
€T NPUMEHATb METOAbI, PACCMOTPEHHBIE B MPUITOXKEHUM J.
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MpunoxeHue A
(cnpaBouHoe)

YKkasaHUs N0 OCHOBHbIM TEXHUYECKUM XapakKTepuctukam u 6e3onacHocTH

A.1 O6Lwume nonoxeHus

Pasgenbl 3TOro NpUoXeHUs oTpaxarT o6LenpuHSTLIA NOAX0A K napameTpam 6e3onacHoCT YNsTpa3ByKOBOTO
chusmnoTepaneBTUYECKOro 0GOPYAOBaHUS.

A.2 HoMuHanbHas BbIXOgHasA MOLLHOCTb

HomMuHanbHaA BbIXoAHaA MOLHOCT b He J0MKHa 3MeHATLCS Boree YeM Ha +20 % Npu M3MeHeHNAX HanpsxXeHns
ceTv B npeaenax +10 %. Py4Has nogcTpoiika o6opyaoBaHua Ansi yAOBNETBOPEHUS 3Toro TpeboBaHns He gonycTuma.

Coomeemcmeue pekoMmeHOyemcs nposepame USMEPeHUAMU HOMUHalbHOU ebiXOOHOU MouwjHocmu & coom-
eemcmeuu ¢ 7.2 npu 90 %, 100 % u 110 % HOMUHaNbHO20 3Ha4YeHUS HalpsXeHUs cemu numaHus. Ecnu, Hanpumep, Ho-
MUHanbHoe 3HaYeHue cemu numarus cocmaengem 230 B, mo HOMUHaNbHY0 8bIXOOHY0 MOWHOCMb cnedyem usMepams
npu HanpsxerHusx 230 B £ 10 %.

TepMUH «HOMUHanbHbIA» onpeaened B MGK 60601-1 kak «3HaveHue, yKkasblBaeMoe U3roToBUTENnem ANns Konu-
YeCTBEHHOW XapaKTepucTnkn obopyaoBaHUA». OTO 03HaYaeT, YTO, eClM U3rOTOBUTENb YKasarn Ha 3afjHeil CTOpoHe npu-
6opa ucrnonbsyemoe HamnpspkeHue ceTW MUTaHWS, TO OHO SIBMSIETCA «HOMWUHANbHBLIM» 3HaYeHWeM, U B COOTBETCTBUU C
MO3K 60601-2-5 BbIXOAHYIO MOLLHOCTL CriefyeT NpoBepsTh npu HanpskeHusx 90 %, 100 % n 110 % 3Toro sHa4YeHus.

A.3 3dpcpeKkTUBHAA MIHTEHCUBHOCTb

PekomeHayeTcs, 4ToObl aBCONIOTHLIN MAaKCUMYM 3PPeKTMBHOM WHTEHCUBHOCTM He AOMKEH NpeBblWaTh
3,0 Br/cm? [4].

Coomeemcmeue npoeepaom usMepeHuUaImu abcos1romHo2o MaKcumMymMa HOMUHaJlbHOU 8bIXOOHOU MoOWwHoCcmMu
& coomeemcmeuu ¢ 7.2 U abcos1lomHo20 MUHUMYMa aghgpekmueHoll nnowadu ussy4eHusi 8 coomeemcemeuu ¢ 7.4.

A.4 KoacpcbmuueHT HeOAHOPOAHOCTU NyYKa

A.4.1 OBlwme nonoxeHus

PexomeHayeTcs, 4ToObl aBCONIOTHLIW MaKCUMYM KOoadhpULMEeHTa HEOQHOPOAHOCTH NMyYKa He [JOMDKEH NpeBbl-
waTb 8,0.

Coomeemecmeue nposepsaiom uamepeHusmu rno 7.4.

A.4.2 OBocHoBaHWe HeoBXOANMOCTY BBEASHUA OrpaHUyeHNs Ha KOXhNLMEHT HEOAHOPOAHOCTHN NyYKa Rgy

Pacnpepenexve AaBneHWs B YNesTpasByKOBOM NyYKe, U3Ny4aeMOM TepaneBTUYECKOW neueGHON ronoBKOW, He-
OAHOpPOAHO Mo npupoge. MOMUMO STOro NPUPOAHOrO Xapakrepa, 0COBEHHOCTU KOHKPETHOW KOHCTPYKLUK NneyeSHoW ro-
FNIOBKM Uni onpefeneHHble pexuMel ee paboTbl MOTYT CTaTb NPUYMHON NOSIBIIEHWS] MECT C OY€Hb BEICOKUMMU JI0KanbHBIMU
LaBNEeHUAMM, HacTo HasbIBaEMbIX «FOPAYUMU TOUKAMUy. STO MOXET Bbi3biBaTk Ype3MEPHBIA HarpeB HebOMNbLUUX y4acTKoB
Tena, Nognexallumx Ne4YeHuto, T.e. NPUBOLUTL K NOTEHLMANBHO ONacHLIM BO3AENCTBUAM Ha NaLueHTa.

B nacTosLee Bpems cuanoTepaneBTUYeckne npeobpasoBarenu He npefHasHavyeHbl 45151 BoICOKOKOHLEHTPUPOBaH-
Horo neveHus. IMeHHo NOSTOMY paccMaTpuBaeMble B HaCTOsILLEM CTaHAapTe npeobpasoBaTenu SIBMSIOTCS MIOCKUMM.
PokycnpoBaHHble NpeobpaszoBaTeny ¢ BbICOKOW MHTEHCMBHOCTBIO My4Ka, UCNOMb3yeMble B Tepaniu, SBNSoTCA 06beKToM
6ynyLwmx cTaHAapToB.

Hapsagy ¢ acnexktamu 6e30nacHOCTU U MOBLILUEHHOW OMACHOCTLIO TEPMUYECKOrO MOBPEXAEHUS FTOKanu3oBaHHbIE
MUKW B pacrnpegeneHnn faBrneHuns («ropsdmue ToUKM») MOXKHO paccMaTpuBaTh Tak ke, Kak HebnaronpusiTHbIA nokasaTenb
KayecTBa npeobpasosaTens. iMes B BUAY STW acnekTbl, TepanesT AN NPaBUNIbHOIO NPUMEHEHUS YrETPa3ByKOBOMO BO3-
LlecTBMA [OMKEH UMeTb NpeAcTaBleHne o pacrpefernieHun 3ByKoBoro nonsi. HeogHopoAHOCTL 3TOr0 NONs oueHuBa-
toT MpU N3MepeHnUn KoadppuLuMeHTa HeoQHOPOAHOCTM NyyKa Rgy. MapameTp Rgy npeacraenseT co6oit oTHoWeHne
HauBbICLLEA MHTEHCUBHOCTY B NOSe K CpefHE UHTEHCMBHOCTH, NOKa3biBaEMOIN Ha MHAMKaTope hU3NOTEPaNeBTUHECKOro
npubopa.

MapaMeTp Rgy MOXHO OLEHUTE U3 TEOPETUHECKMX PacieToB AN UAearnbHOro MOPLUHEBOrO UCTOYHWUKA NPN annpoK-
cUMMaLu NMOCcKoi BOMHEI, YTO NpeanonaraeT coBnageHune no dase AabneHUs n konebartenbHoi ckopocTu. Ha pucyHke
A.1[2] nokasaHa oceBas 3aBUCUMOCTb OTHOLLIEHUS YCPEAHEHHOIO BO BPEMEHU MPOCTPAHCTBEHHOMO NUKA UHTEHCUBHOCTU
Ik cpeaHeil NHTEHCMBHOCTU I, NOPLUHEBOro UCTOMHUKA MPU OTCYTCTBMM UHTEpgepeHLMU. OTa BenndnHa 1 npeacTaena-
eT ko3 PULNEHT HeOQHOPOAHOCTHU NyuKa Ry, TEOPETUYECKM €r0 MaKCUMaribHas BenuUUnHa pasHa JeTbipeM. daxe
ecnu AaeneHue u konebartenbHas cKOpoCTb HE CUH(DA3HLl, MAaKCUMYM 3TOTO OTHOLLEHUS,, COOTBETCTBYHOLUMIA UCTUHHOM
WHTEHCUBHOCTY , paBeH YeTbipeM U BYAeT HaxoAMTLCSA Ha paccTOsIHUM, PaBHOM OAHOW AnuHe BrmKHero nona (s, = 1 Ha
pucyHke A.1) [5]. Ho npu npuBnmKeHWn K MCTOMHUKY OT TOMKU Z/a BENMMYUHBI MaKCMMYMOB 3TOTO OTHOLLEHUS! ByayT yMeHb-
LaTbCA A0 BENUYMHBI NOpsgKka 4Ba.

Ans onpefenenna Rgy MOXHO Ucnonb3oBaTk rmapodoH. Himke ByneT nokasaHo, YTo Npu 3ToM HeobssaTensHO
UMETb KanubpoBaHHbIA MTMAPOMPOH, 1 3TO YNpoLLaeT METOLMKY.
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B NNOCKOBONHOBOM MPUBNMXEHUM OTHOLLIEHUE MEX/Y MHTEHCUBHOCTBLIO M JaBNeHneM p pasHo: I = p2lpc, me pc —
yAenbHbI aKyCTU4EeCKUiA MMnefaHc cpeabl. 3TO BhIpaXXEHME He MOXET ObITb TOUHBIM AN GNWKHEro nNons, B 4acTHOCTY,
Ha paccTOAHUSX OT Nie4eGHOM roNoBKKU, MEHLLLUX OHOIO pajuyca arieMeHTa neyebHoM ronoBku. B 6onbLlunHcTBe cny-
YyaeB MaKCUMyM [laBNeHUs HAaXOAWUTCH Ha paccTosiHUAX, bonbLumx paguyca neyebHoOl ronoBKK, NO3TOMy owubka, cBs-
3aHHasa ¢ UCNOrb3oBaHWEM BhILLENPUBEAEHHOIO BhipaXeHUsi, ByAeT OTHOCUTENBLHO Maron, YTO U NPOUNNIOCTPUPOBAHO
Ha pucyHke A.1.

Ecnun npeanonoXuTb NMMHERHOCTb BIXOAHOIO HanpskeHUs ruapodoHa oT BO3AEACTBYIOLEro Ha Hero faBneHus, To
BbIpaXeHne Ana Rgy MOXET GbITb YNpPOLIEHO U3 CrEAYIOLUX COOBpaXeHuiA.

HauBbICLLYIO MHTEHCUBHOCTb B MyYKe, T.€. NPOCTPaHCTBEHHBIA MUK YCPeAHEHHO# BO BpeMEHWU UHTEHCUBHOCTU Isptar
onpeaenstoT Nno NUKOBOMY 3HaYEHMIO HanpsPKeHUS Up Ha BbixoAe rmapodoHa 13 BbipaxeHus

=
spta = - A1
Pe T 2nc (A1)
BeJ'IVI‘-WlHy pmst, UCcnosib3yemMyto B OCHOBHOM TeKCTe HaCToALero ctaHaapTa, Haxo4AT NO BblpaXXeHUIo
N 2
_N U
pms; =Y. —, (A.2)
i—a M

M3BECTHOMY KaKk NofiHas CyMMa CpeiHUX KBafipaToOB aKyCTMYeCKOro AaBneHus. 3Ty BENUYUHY OnpeaensitoT CyMMUPO-
BaHWeM KBaApaToB U3MEPEHHbIX HanpsKeHWid B NpoLecce pacTpoBOro CKaHMpoBaHUA. Mcnonb3ysa aTy BENUYUHY, MOXHO
MOMNyYMTb YCPEAHEHHYIO MO BPEMEHU 1 NPOCTPaHCTBY WHTEHCUBHOCTb

P _ Apms,
I, =—=—""
R AR poAer (A.3)
Toraa BeipaxxeHne Ana Rgy, 3aAaBaeMoe Kak OTHOWeHue Ispta/Isata, MOXET OblTb BbIMMCIEHO KaK
2
__ YpAer
Ren = N . (A.4)
2
AO(Zj)Z Ui (Zj)
i=1

3HaMeHaTenb SABNSAETCA annpoKckMaLMel NonHol BbIXOAHOW MOLUHOCTM, BEIYUCIISEMON CYMMUPOBaHNEM 3HaYe-
HW MHTEHCUBHOCTU NO aKyCTUHECKOMY MyYKy.
B BblpaxeHusx, NpuBeeHHbIX Bbille, UCNOMNb30BaHbI CriefytoLme napaMeTphbl:
U, — MakcumarnbHoe 3HadeHue curHana ¢ ruApodpoHa;
U, — curHan ¢ ruppocpoHa B /-il Touke CkaHUpOBaHUS,
M_ — uyBCTBUTENbLHOCTb Ha KOHUe kaGens ruapocdoHa noa Harpy3Kowu;
P — akycTudeckas MOLYHOCTb;
pms; — NOfHasi CyMMa CPpeAHNX KBapaToOB aKyCTMUYECKOro AaBNeHuUs,
P — NIOTHOCTL BOAHI;
C — CKOPOCTb 3ByKa B BOAE;
Ayg — eBVHWYHas Nnoluadb CKaHMPOBaHMS (AN PacTPOBOrO CKaHMpoBaHus Ag = s2, e s — pasmep Lara);

N — ofLee 4nCro U3MepUTESNbHEIX TOYEK NPU CKAaHMPOBaHUMK;
Agr — 3tbchekTMBHAA Nnowaab U3nyyeHus;
Z, — paccTosiHWe oT nevyebHON ronoBKM A0 BLIOPAHHON NMOCKOCTU U3MEPEHNS.

Ha pucyHke A.2 nokasaHa ructorpaMma, B KOTOPOM 3HaUYeHNS Rgy;, PaccynTaHHble NO BhilenpuBeeHHbLIM BbipaXxe-
HUsM 4N 37 nevyebHbIX roNoBOK pa3fuyHbLIX TUMOB, CrPYNNUPOBaHLI MO 3HAYEHUAM, OTAMYatoLWMMCA Apyr OT Apyra Ha
0,5. O6bI4HO Ry Nexar B fuanasoHe oT 3 0 7, OfHAKO UMEIOTCA U NpeobpasoBaTeni ¢ BLICOKUM 3HaveHnem Rgy (>8).

3HayeHue, paBHOe 8, paccMaTpuBaloT B HACTOSILLEM CTaHAapTe Kak npeaenbHoe U3 crefyloLmx coobpaXkeHUit:

- MapameTpsl UCnonb3yemMoro B yNsTpasByKoBOIA huanoTepanuu Bo3aencTBUA (BbIXOAHASA MOLLHOCTb, ANIUTENBHOCTb
W YacTtoTa) onpefeneHsl U3 TEOPETUHECKOro pacCMOTPEHMUS YIBTPa3ByKOBOro Ny4ka. Heobxoaumyto Ans neveHusi Benuyu-
Hy BO3[1€/iCTBUS B HaCTosiLLee BPeMsi TPYAHO OLIeHUTh. B COOTBETCTBUM C 3TUM 3HaYeHNE naeansHoro Ry CHKEHO 0 4.
CHuxeHMne TeopeTUieckoro sHaveHns Ry B 2 pasa NpefCTaBnsaeTcs BriofHe pasyMHbIM. Kak BUAHO 13 pucyHka A.2, ans
0BbI4HBIX MCMOMNL3YeMbIX Ha NpakTuke NpeobpasoBarenei 3Ha4eHUs Ry, MeHbNE 8, NONYYNTL JOCTATOMHO Nerko;

- ®duanoTepanesTbl B HAcTosLLee BPeMsi He UMeOT NOTpeBHOCTU B hokycupyeMbix NpeobpasoBaTensix, y KOTOpbIX
Rgy 3Ha4uTenbHO NpeBbiaeT 8,

- C Ka4eCTBEHHO TOYKM 3pEHUs 1 NMPUHUMAs B pacyeT TEOPUIO, HET CMbIcNa UMETL Ry, 6onbLunm 8;

- MoxHo nofcunTaTth, YTo BenuyuHa Rgy, paBHas 8 (T.e. NpefenbHOMY 3HaYEHNIO), NPU YCTaHOBMEHHOW Ha MaKcH-
MYM WHTEHCUBHOCTK (3 BT/cM2), naeT MakcuManbHoe AasneHne — okono 1 MMa, npocTpaHCTBEHHBI 1 BPeMEeHHOW MUK
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NHTEHCUBHOCTM 7sptp - 48 BT/CM2 1 ycpeAHEHHbI MO BPEMEHWN MPOCTPAHCTBEHHbIA MUK MHTEHCUBHOCTY /spta = 24 BT/cm2.
MOXHO NpeAnosioXnTb, YTO 60/1ee BbICOKME 3HAUYEHUS BbI3bIBAKOT HeXenaTesbHble 6ronornyeckne apdekTol.

xla

PucyHok A.1 OceBasl 3aBUCMMOCTb HOPMWPOBAHHOI yCpefHEHHOI N0 BPeMeHU akyCTUYeCKOW WMHTEHCUBHOCTW
(cnnowHas NMHUSA) 1 ee NA0CKO-BOMIHOBOW annpokcuMauum (LTpMxoBas IMHKUA) ANA KPYr/10ro NOpLIHEBOro u3fyyatens
c ka = 30 OT HOPMUPOBAHHOTO paccTosHuA s (rae s = 1z/a2)

PucyHok A.2 I'nctorpamma pacnpegeneHuin 3HaueHuii /7smans 37 neyebHbIX
ro/10BOK PasfiNyHbIX AUaMETPOB U YacTOThbI
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MpunoxeHue B
(obszaTenbHoe)

MeToauka usmepeHuin u oo6paboTkn pesynbTaTtoB NPU PACTPOBOM CKaAHUPOBaHUMN

B.1 O6Lwue nonoxeHus

OnpegeneHne adpdeKTUBHON NIOWaau U3nyueHUsi neyeGHOM ronoBKM NpW UCMBITAHUAX TWMa crnegyeT npo-
BOAWUTb METOLOM PacTPOBOro CKaHUPOBaHUS Ha paccTosHUK 0,3 M OT ppOHTaNEHON NOBEPXHOCTM NeYebHON roNoBKMU.
3T npoueaypbl MOTYT GbITh TakKe UCTMONB30BaHb! U NPY 0OLIYHBIX UCTIBITaHUAX B COOTBETCTBUM C pasfesiom 8.

B.2 Tpe6GoBaHusA kK pacTpOBOMY CKaHUPOBaHUIO

B.2.1 Bce pacTpoBble CKaHUpOBaHUs HEOGXOAMMO BLINOMHATL MO KBaApaTHOR CEeTKE € LieHTPOM Ha Oocu pacnpo-
CTPaHEHMUA MyuKa U B NIIOCKOCTH, NePneHLNKYNAPHOI K 3Tol ocu. CkaHWpoBaHWe AOSMKHO BbiTb ANCKPETHLIM C M3Mepe-
HUEM B KaX[oMN ToUKe 3Ha4YeHWi MUKOBOro UM cpefHeKBaApaTUYHOrO 3HaUYEHWI HanpsKEHMS.

il punMmedaHune — Ecnn LeHTpanbHaa ToYKa CKaHWpoBaHUA HaxoguUTCA Ha OCU pacnpoCTpaHeHUuA nydka, 1o
YUCIO TOYEK UsMepeHnd B Kaxon NINHWUK CKaHupoBaHWUA OOIKHO ObITb HEYETHbLIM.

B.2.2 MpaHULpl pacTpoBOro cKaHUPOBaHUS JOMKHbEI ObITh CyLLECTBEHHO GOMbLUKMMM, TaK YToBbl ypOBEeHb CUrHana B
KpalHUX TouKax CKaHMpoBaHUs Gbin He MeHee YeM Ha 26 AB MeHbLLe YPOBHA MakcumarnbsHoro curHana. OgHako gns ne-
ueGHBIX rofloBoK, UMetoLLMX Zy < 13 cM, YpoBeHb 3a Npefienami pacTpoBOro CKaHNPOBaHMUS AOIMKEH BbITb, M0 MeHbLUei
Mepe, MUHyC 32 B OTHOCUTENBHO MakCUMarnbHOro curHana.

MpumedyaHue — [ns onpeaeneHns pasmepa ckaHUpoBaHUA 0GbIMHO HEOGXOAUMEI NPEABapUTENbHLIE U3MeEpe-
HUS, MPY 3TOM Hago y6eanTbCH, YTO MUHUMYMbI U3-3a NTOKanbHON ANMPaKLMN He NPUBOASAT K UCKYCCTBEHHOMY YMEHbLLIe-
HUIO NNOLLaAN CKaHMPOBaHMUS.

B.2.3 PaccTosiHue Mexay Todkamu U3MepeHus (pa3Mep Luara CKaHUMpOBaHUSA) AOMKHO ObITb JOCTaTOMHO MaribiM,
4yTobbl MO LUMPUHE pacTpa NPOBOAMIOCH, MO MeHbLUel Mepe, 31 usmepeHue, T.e. B Npeaenax BCel CeTKW — He MeHee
31x31 Touvek uamMepeHus (Takxke B.3.2).

B.2.4 B npouecce pacTpoBOro ckaHupoBaHus ruapogpoH MOXHO nepemellaTb 40 PacCTOAHWIA OT LUeHTpa ynsTpa-
3BYKOBOrO Ny4Ka, FAe CurHan yxe He npesbllaeT WyM. [Ans BBeAeHWs NOMpaBkU B MHTErpan KBajpaToB HanpsPKeEHUS C
rmapocoHa, y4uTeIBaloLei LyMbl, ypoBeHb CcpeaHeKBaapaTiuiHoro wyma U, AomkeH BbiTh BbiAeneH U3 U3MepUTENbLHOro
curHana criegytowmm cnocobom. Ecnu U; — curdan ¢ ruapochoHa B Kaxoii Touke U3MepeHus, To nocne BBeeHNs no-
npaBKW Ha LUyMbl OH GygeT

U = (UR— U2, (B.1)
B cootBeTcTBMM ¢ MOK 62127-1 ypoBeHb LWymMa JorxeH ObiTb onpepeneH npu nepemMelyeHun rmapodpoHa Ha
CYLLeCTBEHHO BomblUOe paccTosiHue, YTOObl BBIATW U3 YNETPa3ByKOBOrO MOMSA NpsiMOro curHana. B obem cnyqae 310

AOMKHO BbITb PAcCTOSHWE B NMOCKOCTU, NEPNEHAMKYISPHOA OCH paciipoCTpaHeHus MyyKa, paBHoe, Mo MeHbLLEN Mepe,
ABOWHOMY PaCcCTOAHMIO OT LieHTpa MNyyka 10 rpaHuLisl PacTPOBOro CKaHUpOBaHUS.

B.3 Tpe6oBaHus k 06paboTke AaHHbIX pacTpPOBOro CKaHUpoBaHUSA

B.3.1 O6wue nonoxeHus

[ByxMepHasa maTpula AaHHbIX, Mory4eHHbIX Npu pacTpoBOM CKaHWpOBaHWU, JorxHa ObiTb o6paboTaHa cnepyto-
LWnMm oBpasom.

B.3.2 MonHasa cymma cpeaHuX KBagpaToB aKyCTUYEeCKOro AaBneHus

CymMMUpoBaHUe KBaZpaToB HanpsKeHUin, NomyyYeHHbIX Npyu pacTpOBOM CKaHUPOBaHUM, ONPEAENSET NOMHYIO CYM-
My CpedHUX KBagpaToB aKyCTMYeCcKOro AaBneHUA Kak

N
pms, = > UZ I MZ, (B.2)
i=1

rae N — obllee KONM4ECTBO TOMEK CKaHUPOBaHUS;
U, — HanpsbkeHue (NMKOBOE UK CpefHEeKBaApaTUYHOE) B /- TOUKe CKaHUPOBaHUS;
M_ — uyBcTBUTENbHOCTL rMApodoHa Ha KOHUe Kabensa noa Harpy3Koi.

MpumevyaHune — Bxoasuwan B (B.2) uyBCTBUTENbHOCTL rMAPodOHa Ha KOHLe Kabens nopg Harpyskom He-
obxoguma LS nepexofa OT HanpshkeHWi K faBneHnsam. OgHako Npu BXOXAEHUM pms, B ypaBHeHue (B.3), aTa BenuuuHa
coKpallaeTcs, U 3HaHWe ee abComMoTHOMO 3Ha4eHust He TpebyeTcs.
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B.3.3 PacueT nnowanu nonepe4Horo ce4eHnn nyvka Agcg
3HaueHus U; (cpefHekBagpaTUdHLIe UMM NUKOBbIE) COPTMPYIOT B yObiBatoLeM nopsagke. [Ana HaxoxaeHus n, yao-
BIIETBOPAIOWErO CreAYOLMM ABYM COOTHOLLEHUAM

1 2
WZU‘ <0,75pms, n
Li=1

n+1
# Z Uiz > 0,75pmsy,

Li=1 (B3)

crieflyeT BbINOMHWUTL BTOPOE CYMMUPOBaHUeE.

3HaveHune Aggg B cMm2 OnpeAenskoT kak Ag X n, e Ay — efUHNYHas NIoLaZib PaCTPOBOrO CkaHMpoBaHnA (Ag = s2,
FA€ S — paccTosHWe MeXAy CoCeLHUMU TOUKaMK CKaHUpoBaHus, T.e. pasmep Lara). 3Ta npouegypa obecneumBaeT nosny-
Y€Hve Nnollaau nonepeyHoro ceveHns nyyka Agqg.

[na nocToBEpPHOro OnpeLeneHns Agrg N AOMKHO BbITb He MeHbLue 100.
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Mpunoxexnue C
(obszaTenbHoe)

MeToauka nsmepeHuin u o6paGéoTKu pe3ynsTaTtoB
npu AMaMeTpanbHOM UMY IMHEMHOM CKAaHUPOBaHUU

C.1 O6GLwume nonoxeHus

OnpegeneHve nnowaan NONepeyHoOro ceueHms nyyka Ha onpefeneHHOM pacCTOSAHUM OT NneyeGHOW rofoBKn
npu 0BbI4HbIX UCMbITAHUAX B COOTBETCTBUW C pasfenoM 9 MOXeET 6biTb BHINOMHEHO C NOMOLLBIO AUaMETPASILHOMO UK
TIMHeRHOro cKkaHUpoBaHUsA. B 3TOM NpUNoXeHWn By eT CMoNb3oBaH TEPMUH «NIMHERHOE» CkaHupoBaHue. Mpu MMHERHOM
CKaHUPOBaHWN NPUMEHSIOT OMUCaHHBLIe HUXE Npoueaypbl U MeTofbl 06paboTku.

C.2 TpeboBaHuA K MTUHENHOMY CKaHUPOBaHUIO

C.2.1 LleHTpanbHas unu oblias ToYka YeTbipex NIMHEAHBIX CKaHMPOBaHUIA JOMKHa NexaTb Ha OcU pacnpocTpa-
HEHMUA Nyy4Ka. Yron Mexgy NUHUAMU CKaHMPOBaHUS AOMKeH BbiTb 45°, 1 YeTbipe NIMHUKM CKaHMPOBaHMS JOMKHbI AeNUTb
MMNOCKOCTb, NEPNEHANKYIAPHYIO OCU pacnpocTpaHeHUs NyvKa, Ha BOCeMb paBHbIX Mrowaaen.

C.2.2 CkaHupoBaHue He [OMKHO BbITb HenpepbiBHEIM NEpEMELLEHNEM, a MOCNeA0BaTENbHOCTLIO IMCKPETHLIX LUa-
roB NepneHanKynApHO OCU pacnpoCcTpaHEeHUs Nyyka ¢ M13MepeHneM cpefHeKBaApaTNYHOTO UK NUKOBOTO HanpshKeHUs,
reHepupyemoro ruapoddOHOM, B KaXgoii TOUKe.

C.2.3 MpaHuLUbl Kaxaon NONHOW NMHUK CKaHNPOBaHWA AOMKHLI BbITb HACTONLKO GoMNbLUMMK, YTOBLI CUrHanN Ha Kpato
3TUX NUHWI BbIN He MeHee YeM Ha 32 AB HUXe MakcMManbHOro.

C.2.4 Pa3amep Lwara NUHeNHoro ckaHepa foMkeH OblTb HAacTONbKO ManbiM, YTOBLI NUHUA copepxana He MeHee
50 Tovek.

MpumevyaHune — Kaxgas n3 YeTblpex JIMHUIA CKaHUPOBAHWUS MOXET UMETb pasfUYHLIA pasMep Liara. [ns npo-
CTOTEI 06paboTKW Npeanonaraercs, YTo OHW NAEHTUYHDI.

C.2.5 JonxeH 6bITb onpeferneH ypoBeHb LLyMa 1 BBeZlEHa NonpasBka Ha BAWAHUE LLyMa B COOTBETCTBUM ¢ B.2.4.

C.2.6 Ons ynpoleHuns npegnonaraeTcs, YTo YeTbipe JIMHEHHbIX CKaHUPOBAHUS UMEIOT UAEHTUYHbIE pa3Mepbl U
Kexkpblii BkntodaeT Ny namepeHuid. 3to GyaeT nonesHslM nNpu o6paboTke pe3ynsraToB pacTpOBOrO CKaHUPOBaHUSA, HO 0CO-
BGEeHHO BaXKHO NpW NPOBEAEHNU NINHERHOrOo CKaHMPOBaHUS.

C.3 O6paboTka pe3ynbLTaToB JINHEHOIro CKAaHUPOBaHUA
C.3.1 Pe3ynbraThl CKAHUPOBaAHWS NO KaXAoi NMMHUM 06pabaTbiBaloT B crieflytoLeM NopsakKe.

MpumevyaHne — [Ona onepauunii, nanoxeHHblx B C.3.2—C.3.12, cumBonsl [A] 1 [B] cCOOTBETCTBYIOT MartpuLam
[laHHbIX, @ He ccblflkaM Ha ny6nukauum, npueegeHHble B Bubnuorpadpum.

C.3.2 YeTbIpe NUHEWHBIX CKaHWPOBaHUSA AOMKHLI BbiTh NpefcTaBneHbl Kak YeThipe napbl pajnanbHblX CKaHepoB.
Kaxablil M3 Hix BygeT cocTosTb M3 ogHOMepHoro psaa [A], nMetowero obLyto ¢ ApyrMMn TOUKY Ha OCHM pacnpocTpaHe-
Huga nyyka u (N, — 1)/2 Bpyrux Touek.

C.3.3 [nA BbYMCNEHNUS NROLaAU NONepeyHOro ceyeHUa Ny4Kka no KaxxaoMy U3 paguanbHblX HanpaBneHuin cka-
HMPOBaHMS OfHOMEPHYIO BEIBOPKY NPOgUIA akyCcTMHeCcKoro nyyka npeobpasyioT B €ro AByXMepHoe onucaHue B npeano-
TNIOXKEHUM, YTO NMYHOK UMEET LIIMUHAPUYECKYHO CUMMETPUIO.

) C.3.4 [OnA Touykm, Nexalleil Ha ocU pacnpocTpaHeHus nyyvka n 06o3HavaeMoii kak j = 0, nnowaib Ag Bblpaxaror
B CM“ KaK

TlCS2

=", (c.1)

rie s — pa3smep Wara (4N AUaroHanbHoro pagnansHoro ckaHepa, BLIYUCNAEMOro U3 U3MepeHUin pacTpoBbIM CKaHe-
poM, pasmep wara ByaeT s V2).

C.3.5 [InA Bcex Apyrux aneMeHToB pafuanbsHoro ckaHepa ot j = 1 go (N, — 1) /2 Bknag B nnowjaAb ckaHUpoBaHWUA

OyaeT B BUAeE KonbLa TONWMUHONA s. [nA j~oro n3aMepeHWs cooTBeTCTBYIOLAn KonbLesas nnowaab Ai 6yner BblpaxeHa B

cM? Kkak
2 2
21(. 1 o1
Aj=ms [/+§] —(1-5) ,

A; = 2mjs”. (C.2)

C.3.6 [ns BbMKCMEHVs NAoLWaan NoNepeyHoro ceueHms Nyyka nnowaab kaxaoro us kone otj =1 go (N — 1)2
crneayeT pasbuTb Ha MHOXECTBO MarleHbKUX eAUHUYHBIX NroLaaok Ag. MNpu aeneHuun Aj, 3afaBaeMyto BblpaxeHnem (C.2),
Ha Ag, 3afjiaBaeMy!o BbipaxeHueM (C.1), MOXHO yBUAETb, HYTO j-€ KOMNbLIO BKNIOYAET /7; ANHNYHLIX NAIoLWAaAen, Tak 4To

=8 (C.3)
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C.3.7 Ncnonbsya aTo BbipaXeHue, nepBoHa4asnbHylo 04HOMEPHYIO MaTpuly, NPEACTaBASIOLLYIO NIMHEAHOE CKaHn-
poBaHue, cnegyeT npeobpa3oBaTb B HOBYIO Of4HOMEpPHYI0 MaTpuLy [B], aneMeHTbl KoTopoit nokasaHsbl B Tabnuuye C.1.

Ta6bnuya C.1 — CocraB npeobpa3oBaHHoit MaTpuubl [B], ucnonbsyemoit Ana o6paboTkn pesynsTaToB paguanbHoOro
CKaHUpoBaHWA

HanpsxeHue B kBagpaTe, Yucno anemeHToB B MaTpuLe [B]
Touka nsmepeHus sz O 3HAYSHNEM sz
J =0 (Touka Ha ocu ny4ka) U% 1
- 2
Jj=1(1-a Touka BHe ocu) Ug 8
J =2 (2-a To4ka BHe ocu) U% 16
- .. - -
J=(Ny=1)2 U(N1 — 12 4N, -1)

MpumevyaHue — ja (j > 0) Touka MaTpuLbl paguanbHoOro ckaHepa [A] npefcraeneHa B HOBOW matpuue 8
SneMeHTaMu C nepBoHa4aribHbIMU BENTMYMHAMU KBagpaToB HanNpsXXeHUA. HoBas MaTtpula CoaepXUT sz SNEMEHTOB.

C.3.8 Kak 1 npu obpaboTke pesynsraTtoB pacTpOBOro ckaHuposaHus (cM. B.2.4), cnepyeT yyecTb BKNag cpeaHe-
KBagparudeckux wymos U,,. Ecnn namepeHHblit ruapodoHoM curHan paseH Uj, TO nocre BBeAeHUA NONpaBKU Ha LWyMbl
OH cocTaBuT

' 2 2\1/2
Ui = (U -upH"2. (C.4)

C.3.9 [Ina HaxoxAaeHUa nrnollaam nonepeyHoro ceveHUs nNyyka HeobxogMmo nony4nTb NOMHYIO CYMMY cpefi-
HUX KBaApaTOB aKyCTUUECKOro [aBNEHUs pims; NpU pagnanbHoM ckaHuposaHun. Ee onpegensior kak

N1

2
1,0 1 .
pms; = — (Ug)? +— Y 8j(U})°. (C.5)
M ME =

C.3.10 Hosyto MaTpuLy [B] copTupytoT B y6bIBatoLLeM nopsigke, 3atem ANa onpeaeneHns n no eeipaxeHuto (B.3)
NpPOBOAST BTOPOE CYMMUPOBaHUE.

MpuMeyvyaHUe — MpoLecc COPTUPOBKA MO UCXOAHBIM 3HAYEHWSIM N MPUBOJUT K TOMY e CaMOMy pesyrkrary,
YTO U CYMMUPOBaHUE C y4ETOM B3BELUMBAHUS.

C.3.11 MNnowaab nonepeyHoOro ceueHus Ny4ka Agcg ANS pafnancHoOro CKaHMpoBaHUs paBHa Ageg = (ns2)/4,
rae s — pasmep Liara.

C.3.12 O6paboTka fomkHa ObITb BbINONHeHa [N BCeX BOCbMU pafunanbHbIX CKaHUPOBaHUI, U pesynsraThl ycpea-
HAIOT ANS onpeAereHnst CpefHero 3Ha4eHusi U CTaHgapPTHOMO OTKIMOHEHNS.

CraHaapTHOe OTKIOHEHWe G pacnpeeneHns 3HadeHuin Nnowaamn nonepevyHoro cevyeHns nyvka Ans BocbMu pa-
JAWanbHbIX CKAaHUPOBAHWA B NMMNOCKOCTMW Z ONpeensioT us

8 o 2
o2 = 1" (Ancsi(2) - Ascs @) (c5)
j=1

roe ABCSj (z) — nnowaab NnonepevyHoro cevyeHus Ny4vka, BblMUCIIEHHas Mo j-Oi NUHWU CKaHMPOBaHUSA B NNOCKOCTH Ha
paccTosHUK Z;

Agcs(z) — cpeaHee 3HadeHWe, onpeaeneHHoe no 8 MUHUAM CKaHUPOBaHUS.
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MpunoxeHue D
(cnpaBouHoe)

O60CcHOBaHUE K onpeaerieHnIo Nowaam nonepeyHoro ceyeHusa nyvxa

B dusmnotepanum ncnonb3yoT 0THOCUTENBHO BEICOKUE YPOBHM YNETPa3ByKOBOW UHTEHCMBHOCTU. OHU COOTBETCTBY-
KT AWana3oHy, B KOTOPOM NOMUMO NOJNE3HbIX TepaneBTU4eCKNX BOSAEVICTBMVI WMEKT MeCTO U He6J'IaFOI'IpI/IF|THbIe Gunornoru-
Yeckune acpdekThl. [oaToOMy Bpady BaXKHO 3HaTb 3HAY€HUS UHTEHCUBHOCTY YNETPa3BYKOBOIo BO3AEACTBMUSA, FeHEPUPYEMOro
ynbTpa3ByKOBbIM dou3noTepaneBTMYecKUM obopyaoBaHueM. B npuHUune 3To JOCTUraeTcst TeM, YTO Ha NepegHei
naHenu annapata Ana dusnotTepanuu UMEKTCA MHAUKATOPE! NOKa3aHUN YrETPa3ByKOBON MOLHOCTM U MHTEHCUBHOCTH, 1
3TU NoKasaHWA OCTaTOYHO TOYHbI U JOCTOBEPHbI.

Mockonbky 6onbUMHCTBO NokasaHuii addpeKTUBHON UHTEHCMBHOCTU SBNSAIOTCA CPEAHUMU 3HAYEHUSMU, BblYMC-
NeHHbIMU MyTeM fJeneHuns BbIXOAHON MOLHOCTHU Ha NnoLag b, MCMNoSb30BaHNe NoKasklBaeMblX 3HAaYEHW I MHTEHCUBHOCTM
nofpasymMmeBaeT Heo6XO4MMOCTb TOYHOrO onpefeneHns nnowaan. 3Ty nrowajb paccMaTpuBatoT Kak YacTb MOCKOCTH,
nexallei BGnnu3n NnockocTu annnukaTopa v cosnagatoleil ¢ Heil, Yepes KoTopyro NpoxoguT Bonbluas YacTk ynsTpa-
3BYKOBOIA MOLLHOCTU; B HACTOSILLEM CTaHZapTe STy nnollagb onpeaensioT Kak adocpeKTMBHYO Nnollagb U3ny4eHus.

Mcnonbsyemasi B ynsTpa3sByKOBOM dom3noTepaneBTMYeckoMm obopyaoBaHMM nevyebHas ronoBKa COCTOUT U3
aKTUBHOIO MbE303MEKTPUHECKOrO 3NEMEHTa, YCTaHOBINEHHOIO Ha MeTanmM4eckoi BLIXOLHOMW NnacTuHe. B cBA3N ¢ TeM, 4To
amnnnTyabl kornebaHnii Nbe3oaneMeHTa B ero Nnpejenax He OAWHaKoBbI, MIoWagb M3y4aemMoro ynsTpasByKoBOro ny4ka
Henb3s onpefennTe U3 reoMeTpUYecknX pasmepoB Nee3osnemMeHTa. JeicTBuTensHoe 3HaveHe acpdpeKTUBHOM nnolLla-
AN U3NYYeHUA N3MepAIoT ¢ MOMOLLLIO TMAPOdQOHa.

Mnowaab nonepeyHoOro ceYeHUs Nyuka, kak 3To onpeferieHo B HacTOSALEM CTaHAapTe, U3MEepSIoT C NMOMOLLbIO
ruapodpoHa 1 NpeAcTaBnAT Kak MPOMEXYTOYHbIA STan B onpeaeneHun adpcheKTUBHON nnowanun usnyvueHua. Mpea-
naraemblil B HACTOSALLEM CTaHAapTe MeTof NPeACTaBnseT pesynbsTaThl 3KCnepuMeHTanbHbIX UCCNneaoBaHnii U TeopeTude-
ckux pacyetos [1], [2], [61—[8].

HekoTopble METOALI, UCTONb3yeMble ANA onpeAeneHUs Nnowaau NonepeyHoro ceveHua nyyvka, HefocTaTouHO
YyBCTBUTENMbBHbI K NTOKanbHLIM HEOAHOPOAHOCTAM YNETPasByKoBOro nyyka. B mpouecce oueHkn ynbsrpasBykoBoro ¢m-
3uoTrepanesBTUYeckoro o6opyaoBaHua [9] 6bIN0 NOKasaHo, YTO U3MEPEHUA NNOLWAAU NONEPEYHOro CeYEHUA NYYKa,
npoBoANMbIE B COOTBETCTBUM C MeTOAMKOW DepepanbHoro YnpaBneHWs Mo KOHTPOMIO 3a NPOoAYKTamMu U fiekapcTBamu
CLUA (US FDA) (koTopas y4uTbiBaeT BKNag nnowagen ¢ MHTEHCMBHOCTLIO, NpeBbilwatowein 5 % MakcuManbHON UHTEH-
CMBHOCTMW Ha MOBEPXHOCTU, OTCTOALLEN Ha 5 MM OT nedebHol ronosku) [10], NpUBOAAT ANA HEKOTOPLIX YNBTPa3BYKOBbIX
MY4KOB K OY€Hb HETOYHLIM pesynbraTam.

PacnpegeneHne gaBneHusa AnNa TUNMYHOW eyeGHOM ronoBKU C Manoi reoMeTpUYeCcKoi nnoLabio UsnyyeHus u
ka=17, 20e k=2m/A u a — 2eoMeTpUYeCKUA pajuyC aKTUBHOrO 3NEMEeHTa YNbTpa3ByKoBOro npeobpasoBaTters,
ucnonbsyemoro B ne4ebHoW ronoske, nokasaHo Ha pucyHke D.1. B aToM pacnpeaeneHun makcumarnbHoe AaBneHue
6bICTPO YMEHBLIAETCS C PACCTOSIHUEM OT BbIXOAHON NOBEPXHOCTU NieveGHO roNnoBKu.

BnuaHne xapakTepucTuK Myyka Ha onpefensieMble Mowaan, orpaHndeHHble 5 % MakcuManbHOW UHTEHCUBHOCTU
no onpegeneHunio FDA 1 75 % nornHol cyMMbl CpeAHUX KBaApPaToOB aKyCTUYECKOro AaBneHuna no onpegeneHuto MOK,
6b1n0 nccnepaosaHo 6onee nogpobHo. Ha pucyHke D.2 nokaszaHbl M3MEHEHMS NAOWAAU NONEPEYHOro CeYeHUA NyyKa
(no M3K) u adpdpexTuBHolM nnowaam nsnyvyeHus (no FDA), orpaHuMYeHHbIX yKasaHHbLIMU Npeaenamu, B HECKOMbKUX
NNOCKOCTAX, PACNONOXEHHBIX HA PACCTOSHUSIX OKOMNO 5 MM OT NOBEPXHOCTN NevyebHOI ronoBKU. MokasaHbl pesynsraTel
M3MepeHUii B NAOCKOCTAX, OTCTOALLMX ApYr OT Apyra Ha 0,25 MM B npegenax ot 4,5 MM go 5,5 mMm. U3 pucyHka D.2 BugHo,
uTo achchekTUBHAA nnowanb usnyyeHus (no FDA) oyeHb YyBCTBUTENbHA K NOMOXEHWIO U3MEPUTENBHOR NNOCKOCTH.
BuaHo Takxe, 4TO ecrniv B3sATb Npefen orpaHudeHus, 6onblumii 5 %, 4to Tpebyet onpeaenenne FDA [10], To noBbilweHHas
YyBCTBUTENBHOCTL 3chbeKTUBHOW NNOLWAAN U3NYYEeHUs NPUBEAET NULWb K HeGONLLIOMY U3MEHEHNIO NONOXEHUS U3Me-
PUTENLHOW NNOCKOCTH, T. €. MOKasaHHLIA Ha pucyHke D.2 HakNoH KpusbiX Ansa onpeaenernna FDA cyuwecTBeHHO Gonblue,
yeM Ans onpeaenedns MOK. U3 pucyHka D.2 oueBuaeH Takke 6onee nnaBHbI xapakTep KpuBbIX, onpegensembix MOK.

B du3noTepanumn ncnonb3ytoT neyebHbIe FoNoBKU PasnuyHOro AnaMeTpa 1 pasfiuuHol 4acToTbl CO 3HAYEHUAMU
ka B Anana3soHe ot 17 go 150. HapucyHke D.3 nokasaHa 3aBUCUMOCTb NAOWAAN NONEPEYHOro CeYeHUA nyuKa oT pas-
NNYHBLIX YPOBHE ee orpaHWYeHus], MOCTPOeHHas ANt HEKOTOPLIX NIe4eOHbIX FONOBOK CO 3HAaYEHUAMU ka ,nexalmmmn B
3ToM AnanasoHe. U xoTsa 3HayeHus ka pasnuyHbiX NeuyebHbIX FONOBOK CYLLECTBEHHO OTNNYAIOTCA APYr OT Apyra,dopmMa
COOTBETCTBYIOLUX UMI pacpuyeCKMX 3aBUCUMOCTEN OfUHaKoBa.

HecTabunbHoCTb pesynbTaToB W3MEpeHUsl AaBleHusi, Bbi3BaHHAA TennosBbiM ApeidoM Unu HEOAHOPOAHOCTLIO
cpeAbl pacnpocTpaHeHnsi, MOXET NPOSBAATLCHA Kak HecTabUNbHOCTL NpeAenoB orpaHuyeHns. BnusHue Takoil HecTa-
GUNBHOCTU pe3ynbTaToB M3MEPEHUsT AaBIIEHUS] Ha BbIYMCIISIEMYIO NAoOWaAb NONEPeYHOro ceyeHUA Nyyvka ABnseTcs
CNOXHBIM U CUNBHO 3aBUCUT OT NPOUNSA YNsTpa3ByKoBoro nyqka. dgpchpekTusHan nnollaab nanyyeHuns (no FDA) oveHb
YyBCTBUTENbHA K 3TO HECTAabUIBLHOCTH, Tak Kak CUITbHO 3aBUCUT OT NPaBUITbHOW OLEHKM YPOBHS OAMHOYHOTO MakCUMyMa.
3Toro He npoucxofdAaT Ana onpeaeneHus MOK, koTopoe npeacTaBnAeT UHTEHCUBHOCTL MO OTHOLLUEHUIO K €€ NUKOBOMY
3HaYEHUIO, NONMYYEHHOMY MPU CKaHMPOBaHUU. 3TO MOKa3aHo Ha pucyHke D.3 ana 75% orpaHudeHUs1, UCNONb3yeMoro B
HacToseM cTaHaapTe.

3T 3KcnepuMeHTarnbHbIe BHIBOALI MOATBEPXKAEHbI U TEOPETUMECKUMU pacyeTamMu. PeaynsraTbl pacyeTa Kpyrnoro
NOPLUHEBOrO UCTOYHUKA pajuyca a = 4\, NpeACcTaBsoLWEero OTHOCUTENLHO Marnblid NpeobpasoBartenb, U TOYEYHOTO NpU-
eMHUKa npefcTaBneHbl cepueil KpUBbIX Ha pucyHke D.4. OHu nsobpaxaloT usmeHeHue adppeKTMBHONW Nnowaamn us-
NyYeHUA 1 nnowaam nonepevyHoro ceYyeHus nyyvka npu yBenu4eHun pacctosiHus ot neyebHoi ronoBku. PaccTosHue
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mMexay rmagpodoHOM W nevyebHON r0M0BKOIM OblI0 HOPMUPOBAHO K AIMHE aKyCTUYEeCKON BOJIHbI, COOTBETCTBYHOLLEN
BCEMY AManas3oHy 4acToT, MCMOJSIb3yeMOMY B COBPEMEHHON husnoTepanmu. 3HayeHne naowjagm nonepeyHoro cevyeHms
nyuyka (apdekTnBHOW naowagn nsnydyeHuns no onpegeneHunio FDA) 6bi10 HOPMWPOBAHO K pa3mepy peasibHOro ane-
MeHTa. HecmoTpsa Ha TO, YTO naowafb NONEPEeYHOro CeYeHUs nyyka Nno ee HOBOMY OMpefesieHnN0 HECKO/IbKO U3MeHs-
eTCA C HOPMUPOBAHHLIM PaCCTOAHNEM, HO 3TO U3MEHEHVNE HECOMHEHHO MEHbLUE W 3aBUCUT OT XapakTepucTuK nyyka, 4yem
ahpekTMBHaa naowaib U3nyvyeHus, BbluucneHHas no onpegeneHuio FDA[10],

Ha pucyHke D.5 npepctaBneHbl pe3ynbTaTbl pacyeToB 3aBMCHMOCTM HOPMUPOBAHHON Maowaan NonepeyvyHoro ce-
4yeHus nyyka ot h . nana3oH h nepekpbiBaeT BeCb Ananas3oH pasMepoB y/NbTpa3BYKOBbIX npeobpasoBaTteneii, uc-
nosib3yemblX B e4ebHbIX r0/10BKax yNbTPa3BYKOBOro puanorepaneBTuyeckoro obopygosaHus. Hecmotpsa Ha To,
4YTO NnokasaHHble Ha pucyHke D.5 kpuBble NpeAcTaBNAlOT TONLKO pe3y/bTaTbl, NOSyYEHHbIE HA PACCTOAHUAX 5 MM U 2a, ux
noeefieHne COOTBETCTBYET pacyeTam, BbINOSHEHHbIM W ANA APYruX paccTosHuii. U3 pucyHkos D.4 n D.5 mMoxHO cpenatb
o6LWwuii BbIBOA: NMPeA/ioKEeHHOe B HACTOSALWEM CTaHapTe onpejesieHne njaowann nonepeyvyHoro CeYeHns nyyka MeHblue
3aBNCUT OT ocobeHHocTell npodunsa ynbTpasBykOBOro nyyka, Yem onpegeneHune, faHHoe B ctaHgapte FDA [10].

O cbX— Hanpas/eHue z (BAO/b OCU PacnpoCTPAHEHUS MydKa);
Ocb Y — HanpasfeHue X (napasniefibHo (poHTa/IbHOW MOBEPXHOCTU Mpe-

obpasosaresis):
Pa3wmepsbl no ocam X n Y — 5 mv/gen.

PucyHok D.1 — JlnHUM paBHbIX AaBAeHWA TUNOBONK dhnsnoTe-
paneBTUYeCKOl ne4yebHOW ro/I0OBKM Masnoil reoMeTpuyeckoi X
nnowaan (4 =17)

X: MpoueHT orpaHnyenus (1 — no craHgapty FDA; 2 — no ctaHgapty M3K);
Y- CootBeTtcTaytolee 3HaueHne ABCS (Mm:)

PucyHok D.2 — paduk 3aBUCMMOCTM MAOWaAN NMONEPEYHOro CeYEHMs myyka OT pas/INYHbIX 3HAYEHUI OrpaHNyYeHus
npu mMasiblX U3MEHEHUAX PaccTOsAHMA BAO/Ib OCM pacnpoCTpaHeHus nydka z
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X: MpoueHT orpaHuyeHns (1 — no ctaHgapty FDA; 2 — no ctaHgapty M3K);
Y: CooTBeTcTBYylOLEE 3HaUeHne ABCS (MM2)

PucyHok D.3 — HopmupoBaHHbIe 3HayeHus nnaowanm nonepeyHoro ceyeHnsa nydyka npu orpaHuvyeHusax FDA n M3K
ons 5 npeo6pasoBaTtesnieil ¢ pa3nnMyHbiMmM K npn z = 0,5 cm

X: zfk
Y: /ABc3 (MM2) (1 — o ctaHgapty FDA; 2 — no ctaHgapty M3K)

MpumevyaHne — PaccTtossHue z n naowagn nonepeyHoro CeYeHmsa nyyka HoOpMnpoBaHbl K AINHE aKyCTMHECKOVI
BO/IHbI 1 nowaan afieMeHTa COOTBETCTBEHHO

PucyHok D.4 — Vi3meHeHMe nnowagn nonepeyvyHoro cevyeHna nydka (ABCS)
C paccTosiHMEM OT NOBEPXHOCTW NleYebHOW ro0BKM
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X K
Y: HopmupoBaHHas nnouwagb nonepeyHoro ceveHus nyyka (ABCS)
A — no ctaHgapty FDA;
B — no ctaHpgapty M3K;
1 — Ha paccTtosiHUn z =5 MMm;
2 — Ha paccTosHun z = 2a.

MpunmeyvyaHune — PacyeTbl BbINO/SIHEHbI Ha PACCTOAHUAX S MM W1 2a oT NeyebHOW TrONOBKY.

PucyHok D.5 — 3aBUCMMOCTb HOPMWPOBAHHOW MJiOWaAnN MOMEPEYHOro cedyeHna nydyka N BC5)
OT K npeobpasosaTens
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MpunoxeHne E
(cnpaBoyHOE)

KoappunumeHT, ncnonb3lyemblin 4na npeobpasoBaHnsa nnowann nonepeyHoro cedyeHunsa nydka [ BC5
Ha MOBEPXHOCTU N1IeYeBHON roI0BKM B 3 PEKTUBHYO naowanb nsanydyeHusa J1EK

HacToawwii ctaHgapT TpebyeT BbluMCNATb 3P P EKTUBHYO nnaowagb m3nydyeHuma /\ER u3 nnowagu nonepeu-
HOro ceyeHuWs nydyka BOGAM3M MOBEPXHOCTM neyebHOl ronosku ABCS(0,3). Mnowanb NONEPEYHOr0 CeYeHUs nyuka
ABCs(z) onpefensioT Kak HaMMeHbLUY nnowaib, Aalwyo 75 % NOoMHOW CyMMbl CpegHUX KBafpaToB akyCTU4eckoro
faBnexus.

Ecnun ucnonb3oBaTtb yNpoL,eHHY0 MOAe b 3ByKOBOrO NOJA C KOTNMMMUPOBAHHBIM MYyYKOM M NOCTOAHHLIM pacnpege-
JIeHMeMm fAaBfeHns B NONepeyHoM CevyeHun, NeprneHnKyIspHOM Ocv Myyka, TO CnpaBei/iMBo Crefyloliee COOTHOLWEHNe

A er = 1>333ABCS(0) = 1,333ABCS(2). (E.1)

C (hn3MYeCKO TOUKM 3PEHUS MOXHO OXuAaTb, YTO YNPOLLEHHass Mofenb CnpaBeAnvBa NS He CAULKOM MasbixX
Be/MUUH Ka (k = 2nfk — BOSIHOBOE 4YMCMO; @ — reoMeTpuYecknii paguyc akTBHOTO 3afieMeHTa neyebHo ronosku). Ans
MEHbLUNX BEIMYNH K AU pakLmoHHble achdekTbl 6yayT Bbi3blBaTb pa3MbiBaHWEe 3BYKOBOrO NMy4yka W MCKaXeHue npocTeit-
wei mogenu.

[ns nonyyeHuss peanucTnyeckoin oueHkn Tpebyemoro KoadpguuneHTa npeobpasoBaHus (Bbipaxaemoro yepes Fac)
6b1/10 NPOBEAEHO YNC/IEHHOE MOAENNPOBaHME C UCMOMb30BAHWEM M3yyaTenst B BUAE KPYr/10ro NOPLUHS Y MPUEMHUKOB
KOHeUYHbIX pa3mepoB paguycom 0,25 n 0,5 mm Ha yactoTax 1,2 n3 My Ans npeobpasosaTtenein ¢ manbiM 3 HEKTUBHbLIM
paguycoMm (< 4 MM) U 0COBEHHO Ha HU3KMX YacToTax My4vyok OyAeT pacxXxoAUTbCS HACTO/IbKO, YTO Henb3s 6yaeT caenatb
[OCTOBEPHOW oueHkn 3 ekTUBHONM niowagn nsnydyeHus. Ha npaktuke dusvotepaneBTnyeckme nevyebHble ro10BKN
C paAnycoM MeHblle 4 MM He BbIMyCKalT, U pacyeTbl OrpaHMuMBalOT NpeAefibHbIM pagnuycoMm >4 MM AN 3HAYEeHUR K
nexauwmux B guanasoHe ot 16 go 160.

HapucyHke E.1 nokasaHo pacnpepesieHne 3HavyeHuii F acoT ka B AnanasoHe oT ka ~=40 o ka ~=160,835T0€ M3[1].
CpepHee 3HauveHue F ac= 1,354 oyeHb 61M3k0 K 3Ha4YeHu F ac = 1,333, BepHOMy ANs nNpocTeiwein modenu 3ByKOBOrO
nons.

Bblnn nNpoBefeHbl UccnefoBaHMs MHOXeCTBa N1le4ebHbIX T010BOK (hu3noTepaneBTUHeckoro obopyaoBaHus ¢
ManbiM Ka [9],npuaTtom 6bla1 MCNONb30BaH MOAXOA, W3/I0OXEHHbIM B 7.3, KonpegeneHuto achekTuBHON naowagn us-
Ny4YeHUs,Npu KOTOPOM pacTpPoBOE CKaHWpOBaHMEe NPOBOASAT BMIOCKOCTM Ha paccTtosiHum 0,3 cM OT ne4yebHON ronoBKu.
B pe3ynbTrate aTux uccnefoBaHunini 66110 NoKasaHo, YTO NosydeHHble 3HavyeHnss AB c s (0,3), YMHOXEHHbIE HA TOT Xe camblii
KoadppuumneHT npeobpasosaHus (F ac= 1,354) gna HaxoxaeHus AER, He3aBUCAT OT 3Havens Kka evyebHON roNnoBKu.

BbluncneHus no pesynbratam npvBeAEeHHbIX Bbllle UCCeA0oBaHMi NOATBEPAUIN UX COOTBETCTBUE YNPOLLEHHOW MO-
[env ynbTpa3BykoBOro nonsi. Ana uccnefoBaHHbix 06pasuoB (66 Touek) cTaHAapPTHOE OTK/IOHEHME OT CPefHEero 3HayeHus
npnbnnsnTensHo pasBHo 0,09. Pa3HocTb Mexay cpefHuM 3HadyeHveM (Fac = 1,354) n 3HaYeHneM, MosTyYeHHbIM 4715 Ynpo-
uweHHolh mogenun (Fac = 1,333), 6bl1a MeHblLUe CTaH4APTHOrO OTK/IOHEeHUsl. YTo6bl M3bexaTb YBENNYEHUSA Heonpenaenex-
HOCTU Npu onpegeneHnn 3P eKTUBHON niaowaan 1M3nyvyeHus, 6bI10 NPUHATO COrlacoBaHHOE peLleHre NCNob30BaTb
Fac = 1,333 6e3 y4yeTa Kakoil-nnb6o fonosHUTENbHOW HeonpeaeneHHOCTU ANsl 3TOro (PUKCUPOBAHHOTO 3HAYEHUS.

MpnmeuvyaHune — CnnowHasa IMHUA COOTBETCTBYET cpegHemy 3HayeHuo Fac = 1,354,

PucyHok E.1 — KoadpdpuuneHT npeobpaszoBaHusa Fac kak hyHKUNSA 3HAYEHUIA K , nexawux B guanasoHe ot 40 go 160.
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lMpunoxexue F
(cnpaBouHoe)

OnpepneneHue aKkyCTUYECKOM MOLHOCTU NO U3MEPEHUAM PAAUALIMOHHON CUTbI

B HacToslleM cTaHaapTe HeobxoAMMO yKasbiBaTb HOMMHaNbHYIO BbIXOAHYIO MOLWHOCTb. Kak ykasaHo B 7.2,
BbIXOAHYI0 MOLUHOCTb YynbTPa3ByKOBOro cpusnorepaneBTMyYecKkoro obopyaoBaHuA W3MepsoT B COOTBETCTBUU C
MOK 61161, KoTopbIii pekOMeHAYeT UCMNoNb3oBaTh METO/, YpaBHOBELLMBAHUA PaiUALMONHHOA cunbl. McnonbayeMsle Ans
3TOro ycTpoiicTBa NpocThl B obpallyeHnn 1 kanmbpoBke.

Haunbonee BaxKHOW YacTblo 3TUX YCTPOUCTB ABNAETCA MULEeHb. OHa AomkHa ObiTb AOCTaTOMHO 60MbLUIOIA, YTOObI
nepekpbITb BECb YNbTpa3BykoBorn nyvok. B 5.3 MOK 61161 aaHbl hopMynbl ANa pacyeTa MUHUMaNbHOro paguyca b Mu-
LUEHM Kak (oyHKLMN paccTOAHNA Z fO MULLEHN (0603Ha4YeHHON Kak X B MOK 61161), ANUHBI BOMHbI U @ — 3 (EKTUBHOIO
paAunyca akTUBHOro anemeHTa neyebHoli ronosku. ®opmynel, NpusegeHHble B MOK 61161, ocHOBaHbI Ha TeopeTUYeCKUX
pacyeTax NS NopLUHEBOro uctovHuka [6]. B Tabnuye F.1 npuBeAeHbl HekoTOpble TUMWUYHbIE 3Ha4YeHus. [Nog paguycom
MWLLEHW MNOHUMAaIOT ee paguyc B HanbonbslueM NonepevHoM Ce4eHUN, a pacCToAHUE ONPeAenstoT OT NeYeGHON ronoBKn
[10 3TOr0 NOMEPEYHOro CEYEHUS.

HeobxoMMo 3aMeTUTb, YTO pesynbraThl YKasdaHbl B MPefNonoXeHUN NOPLUHEBOro UCTOYHWKA. OfHaKo MOXET ObITb,
YTO UCMBITYeMbI NpeobpasoBaTens He ABMAETCA NopLUHeBbLIM. BernegcTBue 3Toro peKoMeHayeTea UCnonb3oBaTh pesyrb-
TaTbl U3MepeHUsa nnowaau nonepeyHoro ceveHus nyuka Agsg(z). SKkBUBaNeHTHLIA paguyc bee| MULLEHWN MOXET bbITb
noslyyeH n3

beq(2) = [Agcs(@)/m]'2. (F1)

Ecnn 2b,,, 6yaet Bonblue 3HaveHus b, onpeaeneHHoro B cooTseTcTBUM ¢ MOK 61161 u Tabnuuen F.1, To 2beq uc-
Nosib3YHT Kak MUHUManbsHoe 3HaYeHue paguyca MULLEHMN.

My3blpn B BOAE pacceunBaroT yrbTPa3ByKOBbIE BOMHbI U MOTYT NMPUBOAUTL K OLLMOKaM B uamepeHusx. Moatomy npu
U3MepeHUsX TepaneBTUYECKUX YCTPONCTB BaXKHO MCMONb3oBaTh AerasupoBaHHyto Bogy U Bcerga 6biTb yBEPEeHHbIM:

- B OTCYTCTBMMW Ny3bIPbKOB Ha NOBEPXHOCTAX NpeobpasoBaTens U MULLEHN;

- B HENOSIBNEHWUW Ny3bIPbKOB B MpoLiecce U3MEepeHUi B pesyrsTaTe ferasnpyoliero AeicTBua ynstpassyka BblCo-
Ko MHTeHcnBHoCTH (cM. MOK 61161, [3] 1 IEC/TR 62781 B gononHeHun k Bubnurpadum).

XOTA 3Ha4eHUA BbIXOAHOW MOLWHOCTU [N YNbLTPasByKOBOro ¢husnoTepaneBTUYecKoro o6opyaoBaHna co-
CTaBnAT 0BbIYHO HeCcKonbKo BaTT, ANs obecrnedeHuns Bcero guanasoHa U3MEPEeHUA MOLLHOCTW B COOTBETCTBUM C Ha-
CTOALWMM CTaHAaAPTOM MOXET noTpeboBaThca M3MepuTenb (BeChl) C YyBCTBUTENBHOCTLIO A0 15 MBT. OfHoIA U3 npobnem
M3MepeHUs BbICOKON MOLLHOCTU MOXET CTaTb HeOBX0AMMOCTb CTabunnaaLmm NOnoXeHUs MULLIEHN BO BPEMS U3MEPEHUIA.
Ecnu normowjarowjan MueHbs He rnogBepraeTtca nonepeqHblM KOMMOHEHTaM CUMbl, @ BOrHyTas oTpaatowas MULLEHb
CaMOLIEHTPUPYETCS, TO BLIMYKIbIA KOHUYECKWUIA OTpaxkaTeNb NoA AecTBUEM paiMaLIMOHHBIX CUIM MOXET CMeLLaTbes B pa-
AvarnbHOM HanpaBneHun. 3ToT apdeKT 3aBUCKT, rMaBHLIM 06pa3oM, OT aMNNUTYALI YINETPa3BYKOBOW MOLLHOCTH, OT Beca
MULLEHM K cnocoba ee noasecku (5.6 MOK 61161).

Tabnwuya F.1— Heobxogumble paaMepbl MULLEHW, BbipaXaeMble B BUe MUHUManbsHOro paguyca MuLLeHu b, Kak yHK-
LMS 4acToThl yrbTpassyka f, ahdpeKTMBHOro paguyca ne4eGHOM rofnoBKN @, U pacCTOSHUA 40 MULLEHU Z, paCCUUTaHHbIe
B cooTBeTCTBUMU ¢ MOK 61161 (cM. Tarke [6])

Sq)q)e'(;ms“bm paanyc YacTtoTa ynbrpassyka f, MI'y, PaccTosHue A0 MULLEHK, CM MuHAmaneHeli paauyc
neyeGHOM roIOBKK a,, CM MULLEHW, CM
0,5 0,77
2,0 1,89
0,5 1 4.0 3,54
6,0 5,23
0,5 2,25
2,0 2,25
15 1 4.0 2,46
6,0 3,05
0,5 0,75
2,0 1,02
0,5 3 4.0 167
6,0 2,36
0,5 2,25
2,0 2,25
15 3 4.0 2,25
6,0 2,25
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lMpunoxexuune G
(cnpaBouHoe)

O60CHOBAHHOCTL U3MEPEHMUIA NFoWaau NoNepPeyHoro ceveHna Nyvyka Ha HU3KOoi MOLWHOCTH

M3amepeHua nnowaan nonepevyHoro cevyeHus nyyka c ucnonb3osaHuem rugapodpoHoB TpebyloT Bo3byxaeHus
neye6HOI roNoBKM B pexXuMe HenpepbIBHON BOMHLI C MHTEHcUBHOCTAMMU 0,5 BT/cM2 unn Huxe (cM. 7.3). MamepeHus
Ha HU3KMX MOLLHOCTSAX HeobxoauMbl ANA sawuTel ruapodpoHa oT nospexaeHus. MoaTeepXaeHNe Toro, YTo 3Ha4YeHUS
nnowaamu nonepeyHoro ceYeHusi MyvKa, noslydYeHHble Ha HU3KUX MOLYHOCTAX, BEPHbI AMNA BLICOKUX MOLLHOCTEH, uc-
nosb3yeMbIX B TepaneBTudeckux npubopax, npeacrasneHo B Tabnuue G.1, B3aton u3 [1]. B Tabnuue aaHbl pesynisrarsl
M3MepeHUid, BLINOSTHEHHbBIE C MOMOLLLIO MeMBpaHHoro (13 nneHku NBAP) ruapodoHa ¢ auddepeHUnanbHLIM BbIXOZ0M
LN Pa3nUYHbLIX 3HA4YEHWIA MOLLHOCTH, FeHepupyeMoit TepaneBTudeckum npnbopom. Obe neyebHbIE rONOBKKM MMeNN npe-
obpasoatenu Ha 1,5 MI'y anameTpom 2,8 cM. A — HopMarbHbIN NpeobpasoBarternb, Toraa kak B umen «ropsvee NsTHO» €
6OnbLIMM OCEBBIM NMUKOM Ha paccTOSHUMU 2,9 CM OT ronoBku. MsmepeHua BToporo npeobpasosaTtens NpoBeAeHb UMEHHO
B 9TOW MIOCKOCTY.

Tabnuya G.1 — M3MeHeHne Nnowaamn NonepeyHoro ceveHus nyvka Agcg(Z) Npy U3MEHEHUN BLIXOAHON MOLLHOCTH
4ns aByx npeobpasoBaTtenei

YcTaHoBMeHHas MOWHOCTb, BT Mpeobpasosatens A" Ag~o(2), M2 Mpeobpasosatens B2) Ag-(2), cM?

1,256 3,54 2,99
5,00 3,50 2,92
7,50 3,62 2,80
10,0 3,48 2,79
12,5 3,51 2,80
15,0 3,49 2,87

1) A — 1,5 My anametp 2,8 cM, Agcg ONPEAENsNN Ha paccTosiHUK 4,0 oM.

2)B—15 MI'y AnameTp 2,8 cM, Agng ONPEAENANN Ha 2,9 cM — B TOYKE MAaKCUMaNbHOrO CpeaHeKBaApaTUy-

Horo faBneHus Ans npeobpasoBaTens ¢ «ropsa4YUM NSTHOM.

MNpeacTaBneHHble B Tabnuue G.1 pesyneTaTbl NOKa3biBaloT, YTO U3MEHEHUS Agcg(Z) Manbl U He NPEBLILLAlOT He-
CKONbKUX NMPOUEHTOB.

OfHako ANA HEKOTOopbIX AedeKTHbIX NeYyebHbIX roNoBOK, B YaCTHOCTU TeX, KOTopble HarpesatoTcsl npu pabote
(xoTsa aTO 6BIBAET B peakux cnydyasx), nnowaab NONepevyHoro ceYeHUs NyYKa MOXET U3MEHATLCS NPU U3MEHEHWUMN Bbl-
XOAHOW MOLLHOCTH.
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MpunoxeHue H
(cnpaBouHoe)

BrniusHue adppekTuBHOro anameTtpa ruapodoHa

BonbLKMHCTBO BbiNyckaeMblX rMAPOMPOHOB UMET akTUBHbIE anemMeHTsl guameTrpom ot 0,2 ao 1,0 MM. B mera-
repLoBOM AManasoHe YacToT TOYHOCTb M3MEPEHUI YIETPa3BYKOBOrO MOSIA 3aBUCUT OT MPOCTPAHCTBEHHOrO ycpegHeHNs
aKycTW4eckoro AaBfieHWs Ha akTUBHOM 3remMeHTe rmpgpodpoHa. M3K 62127-1 npepnaraeT cneayrowuili Kputepuwii ans
MaKcMManbHO JoMycTUMOro paguyca ruapocoHa & UCNonb3yemMoro Ans UAMepPeHUin B HEKOTOPLIX CUTYaLnsx

1/2

max’

A
amang 1+a_2 ' (H.1)
1

rae A — ANWHa akycTUYecKoii BOMHbI;
Z — paccTosiHWe oT nevyeGHON ronoBKM [0 NIOCKOCTU U3MEPEHWIA;
a; — 3pPeKTUBHbI pafnyC aKTUBHOrO aneMeHTa nevyeGHOl ronoBky.

OroBapuBaeMble HACTOSALLMM CTaHAAPTOM NpoLeaypbl TOMHOTO onpejeneHns acdeKTUBHON nnowaan nanyye-
HUA neyeGHON ronoBKKu TPebyoT U3MepPeHWil HeNoCcpeCTBEHHO Y ee MOBEPXHOCTU M BEAYT NO3TOMY K YacToMy Hapy-
LUEHUIo aToro KpuTepusa. CTporo rosops, BelpaxeHue (H.1) OTHOCUTCA K UBMEPEHUAM MUKOBLIX JaBNEeHUA U YMECTHO ANns
A0CTOBEPHOro ornpepeneHus koadpcpuuueHTa HeOAHOPOAHOCTU NyukKa (Rpy). Ans nsmeperua adpcpekTUBHO| NNowa-
AN usnyveHus Heobxogmma Gonee BLICOKAA TOYHOCTb, U NOSTOMY BaXKHO YCTAHOBWTL BAUSIHUE HEBLIMONMHEHWS BhILLEYyKa-
3aHHOrO KPUTEPUS Ha TOYHOCTL UBMepeHna Agcg(Z) U Agg.

NamepeHusa Ha neyeGHol rornoBke guametpom 2,4 cMm Ha 3 MI'Y ¢ Ucrnonb3oBaHWeM pa3HbiX ruaApodoHOB ¢ pas-
TINYHBIM pafuycoM aKTUBHOro anemeHTa npefcrasneHbl B Tabnuue H.1 [4]. isMepeHus BbINONHEHLI ¢ UCNONb3oBaHUEM
Kepamun4eckux ruapodoHOB C AnamMeTpoM akTuBHoro aremeHTa 0,6 1 1 MM, a Takke ruapodoHa MmembpaHHoro TUNa us3
MBAO® guameTpoM 4 MM. AnA MsMepeHuit Ha paccTosHUM Z = 1 CM B COOTBETCTBUM C BhipaxeHueM (H.1) atn rmapodoHbl
CIULLKOM Benukn — B 4, 6,5 1 26 pa3 coOTBETCTBEHHO. TeM He MeHee pesyneTaThl M3MepeHnit Agg(Z), NpeacTaBneHHbIe
B Tabnuue H.1, cxoasaTea B npegenax ot 1 go 3 %.

M3 06bI4HO Mcnonbayemblx B Tepanumn 4acToT U pasMepoB feYeBHbIX ronoBoK Haubonbluee NpeBbILLeHne KpuTe-
pva MOK 62127-1 nponcxoauT npu nsmepeHunsx B6ruam (z = 1 cm) ronosok 6onbLUoro gnametpa, paboTaloLux Ha YactoTe
3 MI'y. Ho gaxe B aTom cny4ae Koo ULIMEHT NpeBbILLeHUA ANSA rmapogoHa ¢ AuaMeTpoM aKTUBHOIO aneMeHta 1 Mm
TNeXuT B npegenax ot 6 o 7.

MpeacTaBneHHble B Tabnuue H.1 3Ha4eHWs OTHOLLEHUS NuKa JaBreHus B KBafpaTe K AaBMEHUIO B KBagpaTe, ycpea-
HEeHHOMY Mo nnoLaau NonepeyHoro ceYeHns nyyKa (1o oTHoleHue B Tabnuue H.1 0603HaveHo Kak R), Ha paccTosHUU
Z, rae z nameHsieTes oT 1 o 8 ¢M, NoKasbIB&KOT, YTO Jaxe NpUW UCMOoNb3oBaHUKN rnapoddoHa JuamMmeTpoM 4 MM, pe3ynsraThl
oTnuyatotcs He Boree YeM Ha 20 %. 3T peaynsTaThl UMERT NPAMOe OTHOLLEHUWE K BEIGOpY AnaMeTpa akKTUBHOIO arieMeH-
Ta ruapocpoHa npy onpegeneHun Rgy. TeM He MeHee, 3TOT BbIBOJ MOXET GbITh NPUHAT C HEKOTOPOW OCTOPOXHOCTHIO.
HekoTopble neyebHble ronoBKU UMEIOT «ropsidne NATHa» AMaMeTpom oT 2 o 3 MM. B aToM criydae npu Ucnonb3oBaHuu
GonbLumx (4 MM) ruaApochoHOB ByLeT UMEeTb MeCTO OnpedeneHHoe saHMKeHNe UCTUHHBIX 3HaueHN Rgy.

HAns oBecnedeHunss TOHHOCTU U3MepeHUst Rgy B 6.2 HacTosLiero cTaHgapTa faH KpUTepuii, No3BoNaoLuii NpaBub-
HO M3MepsATb MoWaab NONepevyHoro CeYeHUs NyvykKa TUMOBOro ynbTpa3BYKOBOro dmsuorepanesTuyeckoro obo-
pyaoBaHus, paboTatoLlero Ha YactoTax Ao 3 ML, ¢ nomoLlbo ruapodPoHOB AnaMeTpoM 1 MM. [na ucnbiTaHuii obo-
pysosaHusi, paboTatollero Ha YacToTax Bbiwe 3 MM, cnegyeT ucrnonb3oBaTe rMAPOdOHbI JuaMeTpoM MeHee 0,6 MM.
3TU rnapodoHbl MOXHO NPUMEHATL ANA U3MEPeHUA Kak achcheKTMBHON Nnollaau U3nyyeHus, Tak u koachdpuumeHTa
HeoAHOPOAHOCTU NyuKa.

Tabnuya H.1— CpaBHeHu1e peaynsraToB U3MepeHUin NNoLWaamn nonepeyHoro ceveHus nyyka Agg(z) rnapocgoHa-
MU ¢ paguycom aktueHoro anemenTa 0,3; 0,51 2 mm

Fnapochon Visme priemsiit napaveTp PaccTosiHMe mMexAay ronoBKon U rmapodoHOM Z, CM

1,0 2,0 40 | 80

A Agcs(2), oM? 2,00 1,97 2,01 2,07

kepamuka ag = 0,3 MM R" 1,55 1,57 1,68 2,69
c Agcs(2), M2 1,93 1,96 1,99 2,08

kepamuka &g = 0,5 MM R 1,68 1,69 1,60 2,26
nBO® Apcs(2), M2 2,01 2,00 2,02 2,10
MeMBpaHHbI ag= 2 MM R 1,95 1,91 2,04 2,33

1) 3HaveHns R BLIMMCNEHB! C MCMOMb30BAHUEM YCPEAHEHUs! 3HaueHUiA p2, U3MEepPeHHbIX B ONpe/eneHHOi
NNOCKOCTH.

MpumMmeyvaHune — MamepeHus NnpoBoaunu Ha neuebHol ronoBke 3 ML Ha YETLIPEX PACCTOSHUSX.
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Mpunoxexue |
(cnpaBo4Hoe)

N3mepeHne apPeKTUBHON NoLlWaaAn N3NyYeHns ¢ UCMNosib30BaHMEM CUCTEMbl YpaBHOBELLINBaHUSA
pagnaunoHHOol cuibl 1M anepTyp M3 NoraowarnWmx maTtepnanos

11 O6uwmre NONOXeEHUSA

B 3TOM NpuWIOXeHWM NPUBEAEHO AeTaslbHOe W3/I0XKEeHWe MeToga onpepesnieHns 3P eKTMBHOW naowaan usny-
yeHus /der usnoTepaneBTUYECKUX NevyebHbIX FO/T0OBOK, WMCMOJb3YHOLWEro CUCTEMY YpaBHOBELIMBAHUSA PafnaluoHHON
CWbl 4N U3MEPEHUSI BbIXOAHOW MOLLHOCTMW yfbTpasByka. CucteMbl (M3MepUTENN) ypaBHOBELUMBAHUA pafuaLlOoHHOW
CW/bl LUMPOKO MPVMEHMMbI B fle4eBHbIX yUpexAeHuaX, U 0XngaeTcs, YTo npegnaraembiii METOA MOXHO MPUMEHATb Kak
[OCTaTOYHO MPOCTON AN NPOBepPKU 3h P EeKTUBHOW Niowann U3nyvyeHuss neyebHbIX ronoBok [11], [12]. PaccmoTpeH-
Hbli B 3TOM MPWIOXEHUN METO[ He crieflyeT paccmaTpuBaTb kak 3aMeHy npouefypbl, U3N0XEHHON B pasgene 7, kotopas
SIBNSIETCS ONOPHOIi (3TaNOHHOI) ANns onpefeneHus 3 ekTUBHON naowanmn n3nyvyeHus.

12 MpuHUMNMaNbHbIe OCHOBbLI anepTypHOro mMeTtoAa

CxeMa anepTypHOro meTofa rnokasaHa Ha pucyHke 1.1, rae anepTtypa u3 noriowjaiolwero matepmana pacnosioxeHa
MexXay nevyebHOl roNoBKOM U MULLIEHbIO B BUAE BbINYKIOr0 KOHyca (MOXHO NPUMEHUTb U MULLEHb NOF/IOWaLWero Tmna).
AnepTypbl — 3TO KpYr/ible 0TBEPCTUsl, Bblpe3aHHble B aKyCTUYECKM Mmoraouwjarwem marepuane, KOTopble NO3BOSIOT nNpu
yCTaHOBKe nepepj nevyebHOl roN0BKOM CHU3UThL Ha 3afaHHYl BeNnYnHy ee adhheKTUBHY naowanb nsnyyeHumsa Pe-
3yNbTaT CHUWXKEHUSI MOLLHOCTU M3MEpPSAIT CUCTEMOIN ypaBHOBELLIMBAHNUA paguaunoHHoli cunbl. Micnonb3ys HaGop anepTyp,
MOXHO M3MEHATb Mackupylliee BO3AeliCTBME HA yNbTPa3BYKOBOW My4YOK M M3MEPATb MOLLHOCTb MyYka, Npolleflylo ye-
pe3 anepTypy. Lienbio Takux namepeHuii B COBOKYNHOCTM ¢ 06paGoTKOl AaHHbIX, U3NT0XEHHON B .5, ABNsSieTCS BblUUCeHne
naowaaun, yepes KOTOpy NPOXOAUT OCHOBHAsA 4acTb MOLWHOCTU, onpegenstouas 3 pekTUBHYHO naowanb U3slydyeHus.
B TekcTe 3TOro NpUIoXeHUs TEpMUH «anepTypa» 6ygeT 0603HaYaTb Macky M3 moraouwjailw,ero marepuana v BbipesaHHoe
B HEW Kpyrioe oTBepcTue.

1— nevebHas rooBKka; 2— MOBEPXHOCTL BOMbI; 3— anepTypHast Macka; 4 — MULIEHb U3VEPUTEST PAIMaLIMOHHON CUbI

MpumeyaHne — Ha cxeme M306paxeHo «BepTUKanbHOE» YCTPOWCTBO ypaBHOBELUMBAHUS C OTpaXaloLein mue-
HblO, XOTS MOTYT ObITb MPMMEHEHbI 1 Apyrue Tunbl ycTpoiicTe [M3K 61161]

PucyHok 11 — Cxema ycTaHOBKM A/1Si U3MEPEHUST anepTypHbIM MEeTOA0M

.3 TpeboBaHus K peanusauun anepTypHOro metoga

131 Cwuctema ypaBHOBELUMBAHUS pajnalMOHHON CUfbl

MOMMMO reoMeTpUYecKMx acnekTOB YCTaHOBKM CMOA MOrNoTUTens, (opMupylolwero aneptypy Mexay nedye6Homn
roNI0BKOW W MUWLIEHbIO, KMIOYEBLIMW AN CUCTEMbl YpaBHOBELUMBaHWA paguauuoHHOl Cuibl Npu n3mepeHun addex-
TUBHOWN naowaan M3NyyeHWs ABNAOTCA BOCNPOU3BOAUMOCTb pe3ynbTaToB WM paspellatolas CnoCobHOCTb CUCTEMBbI,
KoTopas B ngeasne Ao/hkHa 6bITb +0,01 Br.
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1.3.2 AnepTypbl

1.3.2.1 AKycTudeckue cBOICTBa MaTepuana anepTyphbl

BaxHo, 4To6blI MaTepuan, UCNonb3yeMblid A1 U3roTOBNEHUA anepTyp, BHOCWA TOSNBKO Marible UCKaXeHUs B BbIXOA-
HYI0 MOLWHOCTb, reHEpPUPyeMYI0 UCNbITYyeMoii neyebHoM ronoBKoW. PekomeHayeTcs, YTobbl ero akycTuieckue cBOUCTBa
Ha paboyeil YacToTe neyeGHON roNOBKM ObINK TakMMK, YTOObI:

m NOTepUn Ha OTPaKeHUe ynsrpasByka OT MOBEPXHOCTU anepTypsl 6binu ny4dwe, 4em munyc 30 aE;

® NOTepun Ha NPOXOXAEHNe ynsTpa3asyka Yepes Matepuan 6binu MeHblue, Yem MUHyc 25 Ab.

O6a 3Tux TpeboBaHUA OTHOCATCS K KOHKPETHOMY 3HAYEHMIO YaCTOThI, Ha KOTopol paboTaeT neyebHas ronoBka.

MaTepuane! AnA anepTypHbBIX Macok MOryT ObiTb OAHO- WU MHOFOCIONHLIMW U M3rOTOBMEHB! U3 MormnoLaoLLei
pesunHbl.

Coomeemcmeue mamepuana smum mpebosaHUSIM MOXHO Nposepums no Memooduke, noGobHoL U3noxeHHoU & 6.2.

1.3.2.2 OQuameTpbl aneptyp

Ans o6ecneverns nsmeperuii adpchbeKTMBHOM Nnowaamn uanyyeHua 6onblunHCTBA TeYyeBHbIX ronoBoK Anst -
310Tepanun HoOMUHarbHblE AUamMeTphbl anepTypbl AOMKHLI NOKpbIBaThL Auana3oH oT 0,4 cm go 3,0 cm. OTBepCTUS JOMKHbI
ObITb UMNUHAPUYECKUMU, UX AUAMETP AOIMKEH ObITb M3BECTEH C TOMHOCTLIO + 0,01 cM.

1.3.2.3 MNonepeyHble pa3Mepbl anepTypHbIX Macok

BaxHo, 4ToObI B OTAANEHMW OT NOTOKa SHepruu, NPOXoAsiLen Yepes Kpyrnyto anepTypy, BCA Apyras SHeprusi no-
rnowjanack MatepuanoM Macku U He nonagarna Ha MuLLeHb. LLinpuHa anepTypbl B NNOCKOCTU, NapannensHoi nevebHoii
rornioBke, AoMxHa 6bITb Bonblue unu pasHa 4,5 cm. Npn MCNONbL30BaHUW B CUCTEME YPaBHOBELUMBAHUA PagUaLMOHHOIA
cunbl anepTypHas Macka MOXeET ObiTb YCTaHOBINEHa B CrieLmarnbHOM AepxaTene, OgHako BaXkKHO, YToGbl MocrneaHui He
BHOCUI B YNETpa3ByKoBOe None Kakux-nmbo akycCTUYECKUX oTpaxeHun.

.4 Metoguka namepeHui acpchbeKTUBHOM NNowaam U3nyyeHus

[.4.1 N3mepeHUss MOLLIHOCTM CUCTEMOW YpPaBHOBELLUBAHUSA paguaunoHHOW CUAbl BLINOHAOT OObIMHLIM NyTEM Ne-
peknodeHns neyebHON ronoBKKU B peXUM BO3OYXAEHMUS U ero cHATUA (cM. MOK 61161).

[.4.2 Tpn n3MepeHnsx ¢ UCroNb3oBaHNEM anepTyp UCTILITYEMYIO NeYebHYI0 FONOBKY cneayeT BKNoYaTb Ha HOMU-
HanbHY0 W OfVMHAKOBYIO MOLLHOCTb C TeM, 4Tobbl OHa paboTana B HOMUHANbHBIX UAEHTUYHBLIX YCIOBUAX.

[.4.3 Ona 6onblunx neyebHbIX ronoBokK ¢ agdekTMBHLIM gnameTpomM Gonee 2,0 cM peKoMeHAYeTCs ycTaHaBnu-
BaTb MOLIHOCTb, paBHyto 5 BT, Tak Kak 3To npefcTaBnsaeTcs KOMNPOMUCCOM MeXAy YyBCTBUTENbHOCTBIO K 3MEpPAEMOii
BEMUYMHE N OrpaHNYEeHUAMM, CBSA3aHHbLIMU C HAarpeBOM MaTepuana Macku, 4TO MOXET OKa3aTbCA BaXKHbLIM.

MpumedaHune — DPPeKTUBHLIA ANaMeTp paBeH ABYM 3(hPEKTUBHLIM paguycam a, neveBGHol rofloBku. dg-
heKTUBHbIA pagunyc MOXeT ObiTb BblMUCHEH MO 3Ha4YeHWto 3dpheKTUBHOM NIoWaau U3Nny4YeHusl, yKasaHHOMY Npous-
BOAUTENeM, U3 BhipaxeHUs a, = (Agg/m)2. Ecnin 3HaueHne Agg He U3BECTHO, TO ANS BLIMUCIIEHUS! @, PEKOMEHAYeTCS
“cnonb3oBaTh HOMUHaNBHOE 3Ha4eHne adpcheKTUBHOIM Nnowaamn NsnyvyeHus Agp, .

[.4.4 na manbix ne4yebHbIX ronoBoK ¢ 3p(eKTUBHLIM AUAaMETPOM MeHee 1,5 cM MaKCcMMarnbHYl0 BbIXOAHYIO
MOLWHOCTb cregyeT BbiGupaTe B guanasoHe ot 0,9 BT fo 1,8 BT. B gononHeHWe K 3TOMY, ANsl OFpaHUHMEHUA BPEMEHN
obny4eHns 1 MMHUMU3aLMKU HarpeBa NOBEPXHOCTU anepTypHON Macku, ANUTENBHOCTE PeXKUMa BKITIOMEHUSA MOXET ObiTb
orpaHudeHa 5 ¢ AN Kaxgoin anepTypol.

[.4.5 INeyeGHas ronoBKa fomkHa ObITb YyCTaHOBMEHa Kak MOXHO Brivxxe K anepTypHO MackKe, OflHaKo He KacaTbCa
ee; npuemneM npomexyTok oT 0,2 cm go 0,4 cM. [NoBepxHOCTEL NNeueBHOM ronoBKKU U ppoHTarbHasi NOBEPXHOCTb anep-
TYpbl BOMXHEI BbITh MO BO3MOXHOCTW naparnnenbHbl Apyr Apyry.

[.4.6 BaxHo, 4TOBLI OCb CUMMETPUN OTpaxatoLlel MULLEHN (ecnu TakoBYHO UCMONbL3YIOT) U OCk anepTypbl 6binun
KoakcuanbHbIMU. OLeHKa BNUSHUS TOYHOCTY HOCTUPOBKM Ha pesynsTaThl usmepeHust [13] nokasana, YTo JOCTaTOMHO Bbi-
MOSTHUTL KOCTUPOBKY «Ha rnasy». JleueGHy1o ronoBKY yCTaHaBMNWBaAIOT U LIEHTPUPYIOT Haz anepTypoii (ToXe «Ha rnasy) Tak,
4TO6bI @aKycTUYECKast OCb Nyyka coBnagana ¢ ocaMu anepTypel U MULLEHW. [pU CMeHe anepTyp HUKaKWX NepeycTaHoBOK
neye6HOW ronoBKU He NMPOU3BOAAT.

MpuMevyaHusa

1 [ns oBnervyeHus loCTUPOBKK anepTypbl Nog fie4e6GHOM ronoBKoi Ha NOBEPXHOCTU anepTypHON Macku MOXHO Ha-
HeCTW nepekpecTue.

2 tOcTUpOBKa MULLIEHN OTHOCUTENBHO anepTypbl MOXET ObITb HE CTOMb KPUTUYHON, €CNU B CUCTEME YpaBHOBELLIU-
BaHWSA paguaLnoHHOR CuIlbl UCMOMb30BaHa nornoLyarolas MULLEHb.

3 KoakcnanbHOCTb anepTypel U fie4eOHO ronoBKM NpefnonaraeT, YTO NPOCTPaHCTBEHHOE pacnpefeneHne UHTEH-
CMBHOCTW B CEYEHUM YNETPa3ByKOBOro Ny4ka CMMMETPUYHO U COBMaJaeT C reOMETPUYECKOi ocbio Npeobpasosarens. [Npu
NoBpeXEeHUN KpUCTana Tako CUMMETPUM He ByA €T, U ANs OLieHKU NPOCTPAHCTBEHHOIO pacnpegeneHnst UHTEHCUBHOCTU
HeoBXxo4NMO BEIMOMHWUTL CKaHWpOBaHWE B MIIOCKOCTU pacnonoXeHua aneptypsl (0T 0,4 cM a0 0,6 cM).

1.4.7 Tlpy n3MepeHUsIX MOLLHOCTU HeobXofMMO 06GecneunTs OTCYTCTBME BO3AYLIHLIX NY3bIPLKOB Ha MyTU yrsTpa-
3BYKa W Ha NOBEPXHOCTU anepTypHbIX Macok, Npy HeoGXOAUMOCTU UX CNeYET YAanUTb KUCTOUKON.

MpumeyvyaHne — MHoraa nysbipbkA ManbiX pasMepoB NMpUAUNALOT K pasnUYHbIM YacTaMm anepTypbl. Ecnu oHn
HaxXoASATCA CIIULLKOM Aaneko oT yNbTpa3ByKOBOro Myyka, TO 3TO He OKaXeT BIUSAHUA Ha NepefaBaemyro MOLLHOCTb. [Mpea-
BapuTerlbHOE 3aMayvBaHue anepTyp B BoAe, cofepxalleil Hebomnblloe KONMYeCcTBO MOIOWWEro CpeAcTBa MOXET Cylle-
CTBEHHO CHU3UTb 3TOT adppekT.
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1.4.8 [OnA kaxgon anepTypbl, Kak NpaBuo, BbINONHAKT TPU UK YeTkipe nepekrtodenunsa (¢ BbIKMN Ha BKI1 1 ¢ BKI1
Ha BbIKI) u gnsa cratuctuku 6epyT cpegHee 3Ha4YeHWe U3 pesyrnsraTtoB U3MepeHUs MOLHOCTU. [pu MUHUMabHOM Bpe-
MeHU obrnyyeHus, ykasaHHoM B |.4.4, Becb npouecc 3aiimeT oT 30 fo 40 c.

1.4.9 Mexay n3aMepeHuamMu ¢ Kaxaoin anepTypoi, a Takke nepes, HaYanom U No OKOHYaHWKU BCero npouecca naMe-
pEHWI pekoOMeHAYETCA NPOBOAUTL KOHTPONbHLIE U3MEPEHUA MOLHOCTHN 6e3 BCAKOW anepTypHOA Macku.

1.4.10 Habop anepTypHbIx UsmepeHuin ByaeTt BknoYvaTk, Kak NpaBuo, pe3ynsratbl M3MepeHuii ¢ 12 anepTypamu B
COBOKYMHOCTU C TPEMS UK YeTbipems «6e3anepTypHBIMU» U3MEPEHUAMU MOLLHOCTU.

[.4.11 Ons Hebonblunx neyebHbIX ronoBoK ¢ 3pdeKTUBHLIM ANAaMETPOM MeHee 1,5 CM UCMOoNb3yoT anepTyphbl
auametpoM ot 0,4 cm o 1,8 cm.

1.4.12 Ons 6onblunx neyebHbIX ronoBoK ¢ ahHeKTUBHEIM AnameTpom Gonee 2,0 cM UCNONb3yIOT anepTypbl gua-
meTpom ot 0,6 cm o 3,0 cm.

1.4.13 B kaxaom criydae uenecoobpasHo COCTaBUTL paBHOMEPHOe pacnpefeneHne anepTyp Mo pa3mepam.

MpumedvaHune —Npu akkypaTHOM BBINOMHEHUN N3MEPEHNI Pa3BpoC 3HaYEHUIA MOLLHOCTM NN KaXAoih oTAeNb-
HOI1 anepTypbl ByAeT HaxoanTLCA B Npegenax oT +3 % A0 +4 %.

[.4.14 B HeKoTOpbIX CUTYyaUUSAX MOXET OKa3aTbCA NOME3HbIM UCNONBL30BaTb «NYCTYIO» anepTypy (cnow matepuana
NS MacokK, He MMeLMIA OTBEPCTUS, T.€. CNMOLWHOW Kycok nornotutens). Koraa ero yctaHaBnuealoT nepes ¢ppoHTanb-
HOIN NOBEPXHOCTLIO NeYeBHOM roNoBKK, TO AOMKHBI HabnoaaTh HyneBble NokasaHUA MOLWHOCTU. Ecnn aTtoro He npouc-
XOAUT, TO Ha NoKa3aHWA CUCTeMbl ypaBHOBELUMBAHUA BNUSAIOT APYre curHansl (HanpuMep, paanodyacToTHble CUrHanbl oT
nany4yarens).

1.5 O6paboTKa ucxoAHbIX AaHHLIX ANA BblYUcNeHnA adheKTUBHON Nnowaam usnyyeHua

1.5.1 Obwme nonoxeHus

3peck NpuBefeHbl nocnegoBaTenbHble Npoueaypbl 06paboTkn Habopa NCXOAHLIX AaHHbIX. OTW AaHHbIE NONYy4YeHsbl
13 pesynkLTaToB U3mMepeHuit nevebHow ronoskm ¢ Yactotoi 1 MMy n 3 PeKTUBHLIM fUAMETPOM 2,2 CM C UCMONb3OBaHNEM
anepTyp, HOMUHaNbLHLIE AUaMETPLI KOTOPLIX HaxoaaTcs B AnanasoHe ot 0,8 go 3,0 cM, MeTOAOM, U3NOXeHHLIM B [11]. B
Tabnuue |.1 npeacTaBneHbl UCXOAHBIE AaHHbIE, NOMyYeHHbIE B pesyrbraTe U3MepeHUid MOLLHOCTH, NpoLueALLei anepTyphbl
pasnu4HbIX AUaMeTpoB.

Tabnwuya |.1 —TlNpoTokon anepTypHLIX U3MEPEHUIA

Hata **//** MamepeHusa nposogun: ***
INevyebHas ronoBka; **** *** *+* CepuitHblil HoMep: **r
YcTaHoBneHHas mMolHocTek: 5,4 BT YacToTa: 1 My,
OunameTp aneptypbl OTcueT 3HaYeHUi MowHoCTH, BT
cM BbIKI 1 BKn 1 BbIKn 2 BKn 2 Cpepnnxee
Be3s aneptypsl 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 anepTypel 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
2,1 0,00 4,26 0,01 4,34 4,28
2,2 0,00 4,52 0,02 4,49 4,497
16 0,00 3,07 0,00 3,12 3,087
Bes anepTypsl 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
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OKoHyaHne Tabnuubl /.1

OuameTp anepTtypsbl OTcueT 3HaYeHUi MmouiHocTu, BT

c™m BbIK/T 1 BKM1 1 BbIK/ 2 BKn 2 CpepgHee
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 anepTypsl 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
21 0,00 4,16 0,00 4,17 4,163
2,2 0,00 4,55 0,01 4,58 4,553
1,6 0,00 3,13 0,02 3,10 3,107
2,6 0,00 4,75 0,01 4,72 4,733
3,0 0,00 4,86 0,00 4,80 4,84

be3 anepTypsbl 0,00 5,01 0,03 4,99 4,98

[aHHble nonyyeHbl nNpu nocnegoBaTenibHOM BkAuYeHun (BKJ1) n BbikntoyeHnn (BbIK/1) BO36YyXAeHUS neyvye6HoOi
rofoBKW, cpefHee 3Ha4YeHne BblYMCNEeHO Kak

[(BKN 1— BbIKA 1) + (BKN 1— BbIK/ 2) + (BK/ 2 — BbIK/ 2)] /3

MpumeuvaHne — [laHHble MoJsyyeHbl C UCnonbL3oBaHnem 11 aneptyp. [na NpoBepku BOCMPOU3BOAUMOCTU W3-
MEepeHUi A Ha HECKONbKUX anepTypax BbiNOMHEHbI NMOBTOPHblE M3MepeHus. Ana obecneyeHnsa CTaTUCTUKN M3MepeHns «bes
anepTtypbl» NOBTOPEHbI NATb pas.

1.5.2 3HayeHus, nepeyncneHHole B Tabnuue 11, MCNONb3yT ANA NOCTPOEeHUsA rpadmka, NokasaHHOro Ha PUCYH-
Ke 1.2. OH nnncTpupyeT oxugaemoe U3MeHeHne MOLLHOCTU KakK (DYHKUMW guameTpa aneprypsbl.

X: avameTp anepTypel (@); Y — u3MepeHHast MowHOCTL (Br)

PWCYyHOK 1.2 — VI3MepeHHas MOLHOCTb, MpoLleALwas yepes anepTypbl pasfMyHOro guamerpa,
ONs neyebHOl rofoBkM € YyactoToi 1 Ml

Ons nonyyeHus aphekTUBHOW naowann usnyyeHus tpebyercs ganbHeiiwas o6pa6oTka AaHHbIX, CMbIC/ KOTO-
poii 3aknoyaeTcs B MPOCTPAHCTBEHHOM pacnpefefnieHu UHTEHCUMBHOCTM B yNbTPa3ByKOBOM nosie nevyebHOl ronosku, a
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TakKe B TOM, YTO achcpeKTUBHYIO Niowlagb U3NyYEHUsA ONpeaensaoT No BTOPUYHOMY NapameTpy — nrowagu nonepey-
HOro ceYyeHUsi Nyuka, COOTBETCTBYIOLEA MUHUMANBHON MIOLWAaAN, Yepes KOTOpYHo NpOXO4WUT OCHOBHas YacTb yrbTpa-
3BYKOBOW 3Heprun. MicxoaHble faHHble COPTUPYIOT METOLO0M, NOAOOHBIM U3NOXEHHOMY B NMpunoxeHun B. 3Ta npoueaypa
MocrneAoBaTeNbHO U3NIOXKEHa HUXe.

1.5.3 M3 ucxofHbIX AaHHbIX (3HAYeHUA MOLLIHOCTU Kak (PyHKLUM AnamMeTpa anepTypbl) Mo HOMUHaNbHLIM 3HAYEHUAM
JuameTpa anepTyp Haxo4sT 3Ha4YeHWUsA UX nnoLiagen.

1.5.4 PaccmoTpum anepTypy anameTtpom 0,8 oM, KoTopas nponyckaeT MowHocTb 0,86 BT (cm. Tabnuyy 1.1). Mpu
yBENUYeHUn pasmepa anepTypbl 4o 1,3 M nponyckaemas MOLWHOCTb yBenuunTes fo 1,94 BT, 1 pasHuLy B TUX 3HAYEHU-
sX, paBHyto 1,08 BT, npeanonarator paBHOMEPHO pacrnpefeneHHoi Ha nnowaamn, pasHoin nrnowagu Konbla Mexay 4ByMs
anepTypamu. 3aTeM Bo3bMeM anepTypy AuameTpom 1,5 cM 1 onpeaenumM ee BKNag OTHOCUTENBLHO anepTypel 1,3 cM paB-
Helm 0,72 BT. Takum 06pa3zoM MOXHO NOCTPOUTL pacnpefernieHne MOLLHOCTEN ANS BCeX Nap anepTyp, YTo U NpeacTaBieHo
B Tabnuue 1.2.

MpuMmevyaHune — [na anepTypsl Anametpom 0,8 CM MOLLHOCTL pacnpeferneHa B kpyre pagnycom 0,4 cM, a He
B KombLe.

Tabnwuya |.2 — KonbLeBkle Bkagbl MOLLHOCTM

Mapa anepTyp Bknag mowjHocTH, BT Mapa anepTyp Bknaa mowHocTH, BT
oTr0400,8 0,86 o1 2,0 80 2,1 0,26

o1 0,8801,3 1,08 or2,1802,2 0,27

oT1,3801,5 0,72 or22p8024 0,12

oT1,5801,6 0,44 oTr2,4 0026 0,097

oT1,64801,8 0,40 oT 2,6 go 3,0 0,091

o7 1,8 8020 0,47

1.5.5 Bknag MOLHOCTM Kaxaoro Konblia npeobpasyloT BO BKNaJ, MHTEHCUBHOCTU NyTEM AeNeHUS MOLLHOCTH, CO-
Lepxalyeiics B kakom-nn6o KorbLe Ha rnnolyagb aToro konbua. Takum o6pasom cosgatoT Habop BKajoB MUHTEHCMBHOCTH
KapK[Oi Napbl coceiHMX anepTyp, YTo npeacTaeneHo B Tabnuue 1.3.

Tabnuya 1.3 — KonbLeBble BKNagbl UHTEHCUBHOCTU

Mapa anepTyp I'Inaonu;:ﬂ;piinclﬁeﬁ Mrowaab KorbLa, cM2 Bknaa mowHocTH, BT Brnan "';}e;'h‘;{' BHOCTA,
or0p00,8 0,503 0,503 0,86 1,71
o7 0,8 8013 1,327 0,825 1,08 1,31
or1,3801,5 1,767 0,440 0,72 1,64
otr1,5801,6 2,011 0,243 0,44 1,81
ot 168018 2,545 0,534 0,40 0,75
ot 1,8 83020 3,142 0,597 0,47 0,79
o12,0 g0 2,1 3,464 0,322 0,26 0,81
oT2,18022 3,801 0,338 0,27 0,80
oT22p024 4,524 0,723 0,12 0,17
ot2,4p026 5,309 0,785 0,097 0,12
07268030 7,069 1,759 0,091 0,05

[.5.6 3aTeM BkNajbl MHTEHCMBHOCTU KaXA0ro KorbLia, 0GpasoBaHHOro Napoi coceHUX anepTyp, COPTUPYIOT B y6bi-
BatoLleM nopsake, nokasaHHoM B Tabnuue |.4.
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Ta6nuya 1.4 — KonblieBble BKNagbl MHTEHCMBHOCTU, COPTUPOBaHHLIE B yObIBatoLLeM nopsaake

Mapa aneptyp BKnaj UHTEHCUBHOCTY, BT cm2 Mnowaab konbua, cm?
oT1,5001,6 1,81 0,243
otr0100,8 1,71 0,503
ot1,3p001,5 1,64 0,44
01 0,8801,3 1,31 0,825
or12,08021 0,81 0,322
oT2,18022 0,80 0,338
ot 1,8 802,0 0,79 0,597
otr16p018 0,75 0,534
oT2,2pn024 0,17 0,723
012,4p026 0,12 0,785
ot 2,6 po 3,0 0,05 1,759

MpumevyaHue — U3 atoro Habopa AaHHbIX BUAHO, YTO HauborbluMe 3HaYEHUA UHTEHCUBHOCTU LIEHTPUPOBaHbI
OKOMo ocK nyyka mexay aneptypamu 0 n 1,6 cm.

1.5.7 Kagoe 3HaueHMe MHTEHCUBHOCTW NpeoBpasytoT B 3HaUYeHUe MOLLHOCTU YMHOXEHUEM Ha COOTBETCTBYHOLLYHO
nnowaab konbua. Takum obpasoM o0bpasytoT Habop AaHHBIX BKITAZ0B MOLLHOCTM W Miiolyajeil Konew, CopTUPOBaHHbIX B
nopsifike y6biBaHUs BKNagoB MHTEHCUBHOCTY, Kak 3To NpefcTaeneHo B Tabnuue 1.5.

Ta6nuuya 1.5 — KonbleBble BkNagbl MOWHOCTHA, COPTUPOBaHHbIE B Nopsifke yobiBaHUA BKNAA0B UHTEHCUBHOCTU

Mapa anepTyp BKnaj MHTEHCUBHOCTH, BT cM? Mnowjaak KonbLia, M2 Bknaa mowHocTu, BT
oT15801,6 1,81 0,243 0,44
ot0p00,8 1,71 0,503 0,86
or1,3401,5 1,64 0,44 0,72
ot 0,8801,3 1,31 0,825 1,08
or 2,080 2,1 0,81 0,322 0,26
oT2,18022 0,80 0,338 0,27
ot 1,8 02,0 0,79 0,597 0,47
or1,6801,8 0,75 0,534 0,40
oT2,2p02,4 0,17 0,723 0,12
o7 2,4 0026 0,12 0,785 0,09
oT 2,6 po 3,0 0,05 1,759 0,09

[.5.8 3arem BBIMUCNAKT TEKYLLYIO CYMMY, 06pa3oBaHHylo COBOKYNHON MOLLHOCTBIO COBOKYMHBIX MIoLWanen nytem
CYMMWPOBaHUSA Tabnu4HbBIX 3Ha4eHUI (MOSHast COBOKYMHAsA MOLLHOCTb AOMKHa ObITb paBHa MOLLHOCTH, NpoxoasLUei Ye-
pes HanbonbLUyto anepTypy), Kak aTo NpeAcTaBneHo B Tabnuue 1.6.
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Ta6nunuya 1.6 — CoOBOKYNHasi cymma KO/bLEBbIX BKNAA0B MOLLHOCTW, NpeaBapuTesibHO OTCOPTUPOBAHHLIX B Mopsigke
y6bIBaHMA BKMAA0B MHTEHCMBHOCTW, M COBOKYNHas cyMma niow,ajeii CoOOTBETCTBYOLWMX UM Koslel,

Brria, Mmamm, nnowagp KBLa, CvM2 Bknag, mowHocTn, Br COBOKy”Hgﬂzmmmb’ M%?;OOCKYTF:’WBT
1,81 0,243 0,44 0,24 0,44
1,71 0,503 0,8 0,75 1,30
1,64 0,44 0,72 1,19 2,02
1,3 0,825 1,08 2,00 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 4,72
0,05 1,759 0,09 7,07 4,81

1.5.9 3atem cTpoAT rpaduk 3aBMCUMOCTU COBOKYMHOW MOLLHOCTW OT COBOKYMHOW niowaau, npeacTaB/IEHHbIA Ha

pucyHke 1.3. M3 3Ha4YeHUs MOLLHOCTM, M3MepeHHoli 6e3 ycTaHoBKuM anepTypbl (4,89 BT), BbluucnsawT 75 % npoxogslei
mowHocTu (3,67 BT) 1 onpeAenstoT COOTBETCTBYIOLYIO e/i COBOKYMHYIO naowadb. 3HayeHne 3TON COBOKYMHON naowagm
fenat Ha 0,75 1 HaxofaT oueHKy 3 heKkTUBHOM naowanan n3nyyeHns neye6HOR ronoBku.

X — COBOKyNHasi n/owab B CM2;Y — COBOKyrNHas MOWHOCTb B Br; 1— 75 % mowHoCTU

MpumeyaHne — OdhekTMBHAsA naowasb U3NyyeHUs nedyebHol ronoBku coctaBnseT 3,5 cM2 Kak YacTHOW oT
nenenvs 2,65 cm2 Ha 0,75.

PucyHok 1.3 — COBOKynHasi cymMma KOJIbLiEBbIX BKIAA0B MOLLHOCTU, NPeaBapuTe/lbHO OTCOPTUPOBAHHBLIX B NOpsigke yObl-
BaHWs1 BKNa/fl0B MHTEHCUBHOCTMW, B 3aBUCMMOCTM OT COBOKYMHOW CyMMbI MNJollafeii COOTBETCTBYIOLMX Konel,

.6 BHeApeHUe MeTOoAUKM anepTypHbIX U3MeEpPEeHuii

MpeacTaBnseTcs, YTO anepTypHbll MeTos 6yayT NPUMEHSATb AN PasfMuYHbIX Lenei, Hanpumep:

B 419 NPUEMOYHbIX UCNbITaHW NeYyebHbIX FON0BOK Nepej HavyasoM KX akcnayaTauum B nevebHbIX yUpexaeHUsx;
npyv 3TOM A1 BCECTOPOHHEro ONUCaHWS XapakTepuUCTUK U MOCTPOEHUSI UCXOAHbIX rpadhmkoB ansA nevyebHOW ro-
NOBKW UCNONb3YOT MHOXECTBO anepTyp (6onee 12);
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m 4N 06bIMHOTO €XerofjHoro KOHTPONA TEXHUYECKOrO COCTOSIHUSI FOfIOBOK C UCTIONbL30BaHNEM ABYX UK Tpex anep-
TYp U CpaBHEHUEM UX C UCXOAHBIM rpadpuKom;

® 4Nf NoATBEPXAEHNA HEN3MEHHOCTU OCHOBHBIX XapaKTepPUCTUK B Criyyae, koraa neyebHasi ronoBka NoABepranach
yAapy unu 6bina noBpexaeHa; B 3TOM cnyyae, eCniu NOSIBUNUCH OTIIMYUS OT UCXOA HBIX TPadUKOB, 4SS NPOAONKe-
HUS UCNbITaHwWii noTpebyeTcs Bonbluee KONUYECTBO anepTyp.

.7 CoorBeTcTBME C pe3ynkTraTtaMu U3MepeHui METOAOM CKaHUPOBaHUA

B [11] npeacTaBneHbl pe3ynsrarbl CpaBHEHUS AaHHbIX, NOMYYEHHBIX anepTypHbIM METOAOM, C AaHHBIMU TMAPOdOH-
HbIX U3MEPEeHWI, pacCMOTPEHHbIX B pasgene 7, Ans 17 neyebHbIX roNoBOK, NPUMEHSAEMbIX B KIIMHWUYMECKOW NpaKTUKe.
M xoTs pasnuyune peaynsratoB gocturaet nHoraa +20 %, cpefHee HecooTBeTCTBUE cocTaBnsAeT +11 %. B [13] MeToguka
anepTypHbIX M3MEPEHUA Ha cucTeMax ypaBHOBELLUMBAHUS PafMaLMOHHOW CUNbl C NOMTIOLLAIOLUMU U OTpaXatoLUMU MU-
LUeHAMK nanoxeHa Gonee nogpoGHo.

MpumMeyaHUe—B obwem cnyyae pesynesTaTel MU3MEPEHUA anepTypHBIM METOOM XOPOLLO COrnacyoTcs
(£11%) ¢ pesynsTatamu, nonyvyeHHLIMM METOAOM CKaHUpOBaHWUA Ana npeobpasoBaTenei ¢ GonbluMM ka (ka > 50). Ons
npeobpasoBateneii ¢ ka < 30 3ToO COOTBETCTBUE COCTaBNSET 20 %.
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Mpunoxenue J
(cnpaBouHoe)

YKkasaHusa no oueHKe HeonpeaerieHHOCTH

PesyneraTbl M3MepeHWii crieayeT NPEeACTaBNATb COBMECTHO C HEONPEAENEHHOCTbIO MOMyYEHHBIX PE3YNETAaToOB B CO-
oTBeTcTBUM ¢ PykoBoacteoM NCO [14].

B o6LyeM cryyae cocTaBnsiowue HeonpegeneHHoCTU rpynnupyioT no cnocoby Mx OLieHUBaHUS Kak:

HeonpeaeneHHoCTb Tuna A, oLueHUBaEMYIO CTaTUCTUYECKH,

HeonpeaeneHHOCTb TUNa B, oueHWBaeMyto MHLIMKM criocobamu.

Hwxe npuBeAeH CMMCOK pacnpoCTpaHEeHHLIX UCTOYHUKOB HEONpPefeNeHHOCTU NpU U3MEpeHUsiX annapaTtos Ans
dusnoTepanum, KoTopble MOXHO OLeHMBaTL No Tuny B. 3TOT cnucok He ncHepnbiBaeT BCEX UCTOMHUKOB, HO MOXET BbITb
MCMOMNb3oBaH AN OLEHKU HeonpeAeneHHOCTU pe3ynsraToB U3MepPeHUd KOHKPETHBIMU U3MEPUTENBLHBIMU CUCTEMaMU Y
MeTofaMu. B 3aBMCUMOCTM OT paccMaTpUBaeMbIX NMapamMeTpoB OLIEHMBAIOT He BCe, @ T€ WU UHbIE UCTOMHUKU U3 3TOrO
cnucka. Hanpumep, npu CNonNb3oBaHUKN OAHOMO M TOTO Xe U3MEPUTENBHOIO KaHana (ycunurens, punsrpa, BONsTMETpa U
Ap.) ANns BCeX CUrHanoB MOXHO MUHUMU3NPOBATL UCTOYHUKM, CBA3AHHBIE C NOTPELLUHOCTBLIO CPEACTB M3MEPEHU, XOTA 3TO
MOXHO cAienaTb He Bceraa.

UcTouHMKamn HeonpeaeneHHOCTU Npu r’APOodOHHBIX N3MepeHusixX B obLem cnyyae byayT:

B UHTepdepeHLUa ¢ OTPaXEeHHBbIMM CMrHanamu, NpuBoAsLlas K HecobniogeHuto ycrnosuidi ceobogHoro nons;

m HecobniogeHue ycnosuii ceoGogHOro nors;

B B/IMsiHWE 3hpeKTOB NPOCTPAHCTBEHHOO YCPEAHEHNS Ha rMAPodoHe 13-3a ero KOHEYHbIX pa3MepoB U Hecobnio-

AeHuA ycrosuid ceobogHoro nons;

B HETOYHas HOCTUPOBKA, 0COBEHHO Ha BLICOKWUX YacToTax, NMpK KOTOPLIX XapakTepucTuka HanpasieHHOCTU FrMapo-

tboHa He,OCTaTOMHO PaBHOMEPHE;

B aKyCTU4ECKOoe paccesiHue OT Aepxarens ruapodoHa (unu subpauyun ot Hero),

B MOrpeLlHOCTU M3MEPEeHUs HanpsXKeHWs NPUHUMAaeMoro curHana (Bkniovas To4HOCTM NpubopoB — BONBTMETPA,
aHanoro-undgposoro npeobpasosatens (ALM) n np.);
MOrpeLIHOCTN YCTAHOBKW YCUINEHUS NPUMEHSIeMbIX yeunuTtenew, dpunsrpos, ALIM;
MOrPELUHOCTU U3MEPEHUS TOKa UNIU HanpsXeHWst BO3ByxaeHus;
MOrpeLlHOCTH, CBA3AHHbLIE C HEMUHEWHOCTBI0 B M3MEPUTENLHON cucTeme (MpUMeHeHWe kanubpoBaHHOro atre-
HloaTopa [N cpaBHEHUs U3MePSEMbIX CUrHaNoB MOXET CYLLECTBEHHO CHU3WUTL BIIWSHUE 3TOr0 UCTOMHUKA);
MOrpeLlHOCTU CaMUX aTTEHAaTopOB.;
areKTpUYecKne LLyMbl, B TOM YACHE U HAaBEAEHHbIE;
HETOYHOCTL MOMNPAaBOK Ha 3MEKTPUHECKYI Harpysky npu UCnonb3oBaHUK YANWHWTENbHLIX kabenen n npensapu-
TeNbHbIX yeunutenen;

m BNUAHWE BO3AYLUHLIX MY3bIPLKOB, NMPUAUMLLUX K NpeobpasosaTento — 3T0 MOXHO MUHUMU3WPOBaTL NpeaBapu-

TenbHbIM cMadBaHMeM nNpeobpa3oBaTens Unn ero BLIAEPXKKOW B BOAE;

m MOrpeLUHOCTU YCTaHOBKM YacToThl CUrHana Bo3byxeHuns.

MNcTouHMKaMK HeonpeAeneHHoCTH naMepeHns adpchbeKTMBHON NnoLaamn usnyyeHus 1 cCyMmbl CpefHUX KBagpa-
TOB aKyCTUYeCKOro flaBreHus ABnaTcs:

m MOrpeLUHOCTU M3MEPEHUS PacCTOSHUIA Mexay rmapod»OHOM 1 NeyebGHOW roNnoBKOW,

m NPOCTPaHCTBEHHOE pa3speLleHne Mpu CKaHWpoBaHUW MNyyka (HeAoCTaTovHas OTCNEeXMBaeMOCTb JIOKarnbHbBIX

HEeOHOPOLHOCTEN).

Bonee aetankHble cBefleHNUA O pacdeTe HeonpefeneHHocTel onpefeneHnsa adcheKTUBHON nnowaau usnyyve-
HUSA, NOSIHON CYyMMbI CpedHUX KBafpaToB aKyCTUYeCKOro AaBrieHus 1 koadpdpuumeHTa HeOQHOPOAHOCTU MyYkKa
MOXHO HaiTu B [15] n [16].
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MpunoxeHune A
(cnpaBoyHoe)

CBeAeHunsi 0 COOTBETCTBUM CChINIOYHbIX MEXOYHAPOAHbIX CTAHAAPTOB CCbITOYHbLIM HALMUOHASNIbHbIM
craHpapTam Poccuiickoin Peaepaumnmn

Tabnuya JA1

OB603HaYeHNe CCbINOYHOro CTeneHb

O6o3HauYeHne N HauMeHoBaHWe COOTBETCTBYIOLL|Ero HaLMoHanbHOro cTaHgapTa
MeXAdyHapoAHOro ctaHgapta COOTBeTCTBUA

M3K 60601-1 — *

M3K 60601-2-5:2000 IDT MOCT P 50267.5—92 (M3K 60601-2-5—84) «M3penua meanuunHckue
anekTpuyeckue. Yactb 2-37. YacTHble TpeboBaHUA 6e30nacHOCT K an-
napartam Ans ynsTpassykoBoi Tepanun»™*

M3K 61161:2006 IDT MOCT P M3K 61161—2009 «locyaapctBeHHas cucteMa obecneveHns
eVHCTBa U3MepeHuit. MowHOCTb yneTpasByka B XuakocTax. Obuwue
TpeboBaHNA K METOAUKAM BbINONHEHUA USMEPEHUI B inanasoHe YacToT
ot 0,5 go 25 Mlu»

FOCT P M3K 62127-2— 2009 «locyfapcTBeHHas cuctema obecneye-
HUS1 elMHCTBA U3MepeHunit. MapameTpbl nonei ynsrpassykoBbix. ObLyue
TpeboBaHWA K METOAaM OnUcaHUA Nonei B YacToTHOM AuanasoHe ot 0,5
4o 40 MMu»

M3K 62127-1: 2007 IDT

* COOTBETCTBYHOLWMI HaLMOHanNbHbIW CTaHAaPT OTCYTCTBYET. [lo ero yTBepXaeHUsi peKOMEHAYETCA UCNONb30BaTb
NepeBoA Ha PycCKuii A3bIK MexAyHapogHoro ctangapta. [epeBog AaHHOTO MeXAYHapOAHOro cTaHAapTa HaxoauTes B
depepalnibHOM MHGPOPMaLMOHHOM POHAE TEXHUYECKUX PErNiaMeHTOB U CTaHAapToB.

** HacToAwuid  cTaHgapT COOTBETCTBYeT nepBoMy u3aaHnio MOK 60601-2-5. Bo BTOpoe uspaHue
(M3K 60601-2-5:2001) BHeceHbl U3MeHeHWsA. HauuoHanbHbIA cTaHhapT, COOTBETCTBYIOLMIA BTOPOMY W3AaHUIo, OT-
cyTcTBYeT. [0 ero yTBEpXKAeHNS peKOMEHAYeTCs UCNOoNb3oBaTh NEPEBOA Ha PYCCKUI SA3bIK AaHHOrO MEXAYHapOAHOro
cTaHaapTa. MepeBOA faHHOro MeXAyHapoAHOro cTaHfapTa Haxogutes B degepanbHOM MHpOPMaLMOHHOM oHae
TEXHWYECKUX PErnNaMeHToB U CTaHAapToB.

MpuMevyaHne — B HacTosLel TabnuLe MCNonb3oBaHO cregytoLlee ycrnoBHoe o603Ha4YeHne CTeneHn cooT-
BETCTBWA CTaHAapTOB:
- IDT — naeHTUYHble cTaHgapThl.
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