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NMpeaucnoBue

Lienu n npuHuunel ctaHgapTtusauum B Poccuiickoin depepavimm yectaHoBneHsbl PeaepanbHbiM 3akoHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHAHECKOM PErYNIMPOBaHANY, @ NpaBusia NpUMeHeHUs HaLuMoHarmnbHbLIX CTaH-
Aaptos Poccuiickon ®egepauum — MOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickon ®egepauyn. OcHOBHbIE
NOMNOXeHUs»

CBepeHus o cTaHgapTe

1MOArOTOBIEH Bcepoccuitckum HayqHo-UccneaosaTesiCKMM MHCTUTYTOM (OU3UKO-TEXHUYECKUX U pa-
ANOTEXHNYECKNX namepeHuii PegeparnbHOro areHTCTBa no TeXHUYECKoMy peryimpoBaHuio U MeTposiorMn Ha oc-
HoBe cOBCTBEHHOro ayTeHTUYHOrO NepeBoda Ha PYCCKMIA A3blK MEXAyHapoaHoro ctaHgapTa, paspaboTaHHoro
MOK/TK 87 «YnbTpasByk» 1 ykazaHHOTO B NyHKTe 4

2 BHECEH YnpasneHnvem meTponorun ®efepassHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuio U MeT-
ponorimn

3 YTBEPXXOEH W BBEAEH B JEVCTBWE Mpukasom deaepanbHoro areHTCTsa no TexXHU4eCcKoMy perynu-
poBaHuWto 1 MmeTpornorum oT 15 aekabpsa 2009 r. Ne 1042-ct

4 HacTosawuia ctTaHaapT naeHTUYeH mexayHapogHomy ctaHaapTy MOK 62127-1:2007 «Ynetpassyk. Muapo-
doHbl. YacTb 1. MiamepeHune 1 onucaHue ynbTpasByKOBbLIX NOMei MeAWLMHCKOTO HasHavyeHUs Ha YacToTax o
40 MI'ux» (IEC 62127-1:2007 «Ultrasonics — Hydrophones — Part 1: Measurement and characterization of medical
ultrasonic fields up to 40 MHz»).

HavmeHoBaHWe HacTosiLero ctaHgapTa N3MeHeHo OTHOCUTESIbHO HAUMEHOBaHWS YKazaHHOrO MeXayHapoa-
Horo ctaHaapTa Ans npuseaeHus B cootsetctaue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpy NpyMeHeHWN HacTosILLEero cTaHaapTa pekoMeHAyeTCA UCMOob30BaTbh BMECTO CCbIIOUHbIX MeXayHa-
POAHbLIX CTaHA4apTOB COOTBETCTBYIOLINE UM HaLMoHanbHble cTaHaapTel Poccuiickon degepaumm (M aencTeyto-
LLMe B 3TOM KaYecTBe MeXrocyaapCTBeHHbIe CTaHAapThl), CBeAEHUS O KOTOPbIX NpUBeAEHbI B AOMOSTHUTENBLHOM
npunoxexui A

5 BBE[IEH BMNEPBbLIE

Urpopmayus 06 usMeHeHUsIX K Hacmoswemy cmaxOapmy rybnukyemcs 8 exe200H0 u3dasaemMoM UHGOp-
MaUyUoOHHOM yKaszamerle «HauuoHanbHeie cmaHO0apmbly, @ meKkcm U3MeHeHUl U ronpasoK — 8 eXeMeCcsIYHO
u3fasaeMbix UHGhOpMaUUOHHBIX yKkasamernsx « HayuoHarbHble cmaHdapmbiy». B criyqae nepecmompa (3aMeHbl)
wu ommeHbl Hacmosiuie2o cmardapma coomeemcemayioujee yeedomrieHue bydem orybrIUKo8aHO 8 exxeMecsy-
HO u3dasaeMoM UHhOPMAUUOHHOM yKa3amere «HayuoHanbHele cmaHOapmel». Coomeemcemeyrouwas UHghop-
mauyusi, yeedoMieHue U meKkcmbl pasmeLyaromest makxke 8 UHGbopMayUoHHOU cucmeme obue20 nonbL308aHus —
Ha oghuyuarneHom catime PedeparibHO20 azeHmMcmea 1o MexXHUYeCKOMY pe2yfiuposaHUIo U Memposioeuu 8 cemu
Urmeprem

© CraHgapTtuHdopm, 2010

HacToswuii ctaHgapT He MOXKeT ObITb MONMHOCTBIO UM YaCTUYHO BOCMpoun3BeaeH, TUpaXunposaH 1 pacnpo-
CTpaHeH B KavyecTBe odumumnansHoro nsgaHus 6es paspelleHns d)e,qepaanoro areHTCTBa No TeXHU4ecKoMy pery-
IMpPOBaHUIC N METPOIoTN



FOCT P M3OK 62127-1—2009

CopepxaHne

O6nacTb NpUMeHeHus

HopmaTtuBHble CCbinkn

TepmuHbl 1 onpegeneHnst

0O603HaYeHus . .

TpeboBaHus k wsmepevaM

MpoBeaeHve nsmepeHuin

OnucaHne nyyka

TpeboBaHus k I/I3MepeHI/lﬂM KOHKpETHbIX yanpassyKosblx MOMEW . . v v v o e e e e e e e

YcTaHoBneHne CoOTBETCTBUSA e e

MpunoxeHue A (cnpasoyHoe) 0600HOBaHV|e MOIoXeHUN HaCTOS'-lLIJ,erO C'rquapTa ............

Mpunoxerve B (cnpasoyvHoe) MapodoHbl 1 cucTemMa No3MUMOHUPOBaHUSA

MpunoxeHue C (cripaBouHoe) AKycTUYeckoe AaBreHne U UHTEHCUBHOCTb . e

Mpunoxerue D (cnpasouHoe) MpeobpasoBaHme NeKTPUYEcKoro HarnpsikeHns B uaBneHme .......

MpunoxeHue E (cnpasouHoe) MonpaBku Ha NPOCTPaHCTBEHHOE YCPeAHEHNE .

MpunoxeHue F (cnpaso4vHoe) MapameTpbl aKyCTUHECKOro BbIXOAA YbTPasByKoBOro MEJJVILI,VIHCKOI'O o6o-
pyaoBaHusi, paboTatoLlero B MHOroMOAOBOM PeXvUme, NPy OTCYTCTBAN CUHXPOHWU3ALUN
CKaHMpOBaHWS

MpunoxeHue G (cnpasoyHoe) Cpeaa paCI'IpOCTpaHeHVIﬂ nee p,eraamposaHme e

MpunoxeHve H (cnpaBodHoe) YNbTpasByKOBbIE MOSS KOHKPETHOMO HA3HAYeHs . . . . . . . . . . . ..

Mpunoxenue | (cnpaeoyHoe) OueHKka HeonpeaeeHHOCTN PE3YNLTaTOB U3MEPEHUIA akyCcTUYECKUX napa-
METPOB C MOMOLLbIO MMAPOOHOB . e

MpunoxeHne J (cnpasoyvHoe) CUcTeMbl NO3ULIMOHNPOBaHNS npeoGpasoBaTenﬂ " I’I/IﬂpOd)OHa .......

Mpunoxerue K (cnpasoyHoe) MeTop onpegeneHnst cpegHMX TOYEK Mo WUMPKHE NyYka . . . . . . . . .

MpunoxeHne JA (cnpasoyHoe) CBeAeHNSA 0 COOTBETCTBUMN CCINOYHBLIX MEXAYHaPOAHbLIX CTaHAapTOB CChbl-
JIOYHBIM HauoHanbHbLIM cTaHdapTam Poccuinckoin defiepaumm (M 4eACTBYIOWUM B 3TOM
KayecTBe MeXrocyaapcTBEHHbIM cTaHdapTam) .

Bubnuorpadus

CO~NOOAPAL,WN -

10
12
17
18
23
25
27
29
34
35
39

41
46
47

49
51
52

53



roCT P M3K 62127-1—2009

HALULMUOHANBbHBLIKN CTAHOAPT POCCUUCKOW GOEREPALUUMU

locyaapcTBeHHaa cuctema obecneyeHUs eAUHCTBA U3MEpPeHUIA
MAPAMETPbI MOJNEW YNbTPA3BYKOBbIX

O6wue TpeGoBaHUA K MeTO4aM U3MEpEeHU U cnocobam
onucaHus nonen B YacTOTHOM auanasoHe ot 0,5 oo 40 My,

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

Oara BBegeHus — 2011—01—01
1 O6nacTtb NnpuMeHeHus

Hacroswmi ctaHgapT pacnpocTpaHsieTcs Ha rnapodoHbI As UsMepeHniA NapamMeTpoB YILTPa3ByKOBOIO
nonsi, reHepUpyeMoro B Bofe y/bTpasBYKOBbIM MeauLMHCKMM obopyaosaHueM B AvanasoHe vactot oT 0,5 o
40 Ml'u, n yctaHaBnuBaeT:

- Fpynny akyCTUYECKNX NapameTpoB, KOTOPble MOTyT BbiTb U3MepPEeHbI aKyCTUMECKUMIU MeToAaMM;

- BTOpY!O rpyniy napameTpoB, 3Ha4eHUsi KOTOPbIX MOTYT 6biTb BbIUUCIEHbI MO pe3ynbTataM 3TUX U3MEPEHUIA
npu onpegeneHHbIX A0MYLLEHUSIX U KOTOPbIE Ha3bIBaloT BLIMUCISIEMBIMA NapaMmeTpaMn MHTEHCUBHOCTU;

- YCIoBusl, MPU KOTOPbIX MOTYT 6bITb M3MepeHbl akycTUieckue napameTpbl ¢ MOMOLLLIO rMAPodOHOB B
YyacToTHOM AvanasoHe Ao 40 MIu;

- Npoueaypbl BBEAEHUS NONMPaBOK U OrPaHUYEHNIA, CBSI3aHHBIX C UCNONb30BaHWEM ruapod»OHOB C orpaHu-
YEeHHOW MOSIOCON YacTOT U KOHEYHBIMW pa3MepaMmn aKTUBHOIO Sf1IeMeHTa.

MpumevaHus

1 B HacToswWwem cTaHgapTe MCnonb30BaHbl BENWYMHLI B €AMHMLIAX MexayHapoaHou cuctembl egunuy, CU. OgHako
ans ypobcTBa npeAcTaBneHnsl HEKOTOPbIX NapaMeTpoB, TakMX, HAaNpUMep, Kak nnowaab nyyYyka UM MHTEHCUBHOCTD,
MOryT ObITb MPUMEHeHbI 1 apyrme kpaTtHble 10 eguHuubl. Hanpumep, nnowaab nyyka MOXeT ObiTh BbipaXeHa B KBag-
paTHbIX caHTuMeTpax (cm2), a MHTEHCMBHOCTU — B BaTTax Ha KeaapaTHblii caHtumeTp (Bt/cm?) unu B MunnueaTtTax Ha
KBagpaTHblii caHTumeTp (MBT/cm?2),

2 Mo onpeaenenuto, ruapodoHbl MOryT BbiTh KaK Nbe303MEKTPUYECKMMM, TakK U ONTOBONOKOHHBIMKU. HacToswmi
CTaHZapT He pPacnpoCTPaHsieTCA Ha OMNTOBONOKOHHbIE FMAPO¢OHbI.

3 TepMVHbI, ycTaHOBNeHHbIe B pa3dene 3, BbideneHbl B TEKCTE NOMYXUPHbIM LWPUDTOM.

2 HopmatuBHble CCbISIKU

B HacToswem cTaHaapTe Mcnonb3oBaHsl HOPMaTUBHbBIE CCbINKWA Ha credyrolmne MexayHapoaHble cTaH-
AapTbl:

NCO/M3K PykosoacTso 98:1995 PykoBoACTBO MO BhipaxkeHWo HeornpedeneHHocTH namepeHnii (GUM) (Guide
to the expression of uncertainty in measurement (GUM))

NCO 16269-6:2005 CraTtucTnyeckas obpaboTka AaHHbIX. YacTb 6. OnpeaeneHye CTaTUCTUHECKX MHTepBa-
nos gonyckos (ISO 16269-6:2005 Statistical interpretation of data — Part 6: Determination of statistical tolerance
intervals)

M3K 60050-801:1994 MexayHapoaHbIi aneKTpoTexHUYeckuin crioBapb. Inasa 801: AKycTMKa 1 SneKTpo-
akycTuka (IEC 60050-801:1994 International Electrotechnical Vocabulary. Chapter 801. Acoustics and electro-
acoustics)

M3K 60565:2006 MNapoakycTuka. MapodoHsl. Kannbposka B yacToTHOM ananasoHe ot 0,01 'y go 1 MMy,
(IEC 60565:2006 Underwater acoustics — Hydrophones — Calibration in the frequency range 0,01 Hz to 1 MHz)

UzpaHue oduumnansHoe
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M3K 60854 :1986 MeToakl usMepeHUs XapakTepUCTUK YTPa3BYKOBOrO 3XOUMMNYNbCHOMO ANarHoOCTUYEeCKo-
ro o6opygosaHust (IEC 60854:1986 Methods of measuring the performance of ultrasonic pulse-echo diagnostic
equipment)

M3K 61689:2007 YnbTpassyk. AnnapaTbl Ans yNbTpa3BykoBow Tepanuu. TpeGoBaHus K napameTpam Uany-
YaeMoro rons U MeTodam UX UsMepeHns B AnanasoHe yactoT ot 0,5 ao 5 MMy (IEC 61689: 2007 Ultrasonics —
Physiotherapy systems — Field specifications and methods of measurement in the frequency range 0,5 MHz to
5 MHz)

MO3K 61828:2001 YnbTtpassyk. Pokycupytowwme npeobpasosatenn. OnpegeneHns U MetToabl M3MepeHus
napameTpos n3nyvaembix nonen (IEC 61828: 2001 Ultrasonics. Focusing transducers. Difinitions and measurement
methods for the transmitted fields)

MOK 61846:1998 YnTpassyk. JIMToTpunTepsl, usnyyarowme UMNYbCbl AaBneHus. XapakTepucTuki nosewn
(IEC 61846:1998 Ultrasonics — Pressure pulse lithotripters — Characteristics of fields)

MOK 61847:1998 YnsTpassyk. Xupypruieckme cuctemel. MiamepeHne 0CHOBHbIX akyCTUHECKUX XapakTepu-
cTUK U nHbopMaums o HUX (IEC 61847:1998 Ultrasonics — Surgical systems — Measurement and declaration of
the basic output characteristics)

M3K 62127-2:2007 YnbTpassyk. lnapodoHbl. HacTb 2. Kanubposka Ansa namepeHnsa napameTpos ynsTpa-
3BYyKOBbIX nonen go 40 My (IEC 62127-2:2007 Ultrasonics — Hydrophones — Part 2: Calibration for ultrasonic
fields up to 40 MHz. Corrigendum 1)

MO3K 62127-3:2007 YnbTpassyk. lmapodoHbl. HacTb 3. CeoricTea ruapooHOB ANs U3MepeHUs napameT-
poB yrnbTpasBykosbIx nonen o 40 My (IEC 62127-3:2007 Ultrasonics — Hydrophones — Part 3: Properties of
hydrophones for ultrasonic fields up to 40 MHz).

MpwumeyaHnune— Hagnexauwero ncrnonb3oBaHUsi HACTOAWEro cTaHgapTa TpebyloT cneaylowme AOKYMEHTbI:

M3K 61157:2007 CrtanaapTHble crnocobbl npeacTaBneHns nHpopmaumm o napameTpax akyCTUYeCKoro Bbixoaa
MeIULMHCKOTO AMarHoCTUYecKoro ynsrpassykoBoro obopyaoBanua (IEC 61157:2007 Standard means for the reporting
of the acoustic output of medical diagnostic ultrasonic equipment)

MOK 61847:1998 Ynbrpassyk. Xupyprmyeckue cuctemol. M3amepeHne OCHOBHBIX aKyCTMHECKUX XapakTepucTuK u
unopmauus o Hux (IEC 61847:1998 Ultrasonics — Surgical systems — Measurement and declaration of the basic
output characteristics)

MO3K 62359:2006 Ynbrpassyk. Onmcanue nons. Metogsl ucnbITaHuin Ans ONPeAeneHnst TENMOBbIX U MEXaHUYECKUX
MHOEKCOB, OTHOCSLLUMXCSI K MEAULMHCKMM AMarHOCTUYECKUM yrbTpassykoBbiM nonsm (IEC 62359:2006 Ultrasonics — Field
characterization — Test methods for the determination of thermal and mechanical indices related to medical diagnostic
ultrasonic fields)

3 TepMuHbI 1 onpegeneHns

B HacTosilLem cTaHaapTe NprMeHeHbl criedytolume TepMUHbI C COOTBETCTBYHOLLUMMW onpeaeneHUaMN:

3.1 BonHoBas hopMa aKycTMYecKoro uMmnynbca: 3aBMCMOCTb OT BpeMEHN MFHOBEHHOMO 3Ha4YeHUus
aKycTU4YecKoro gaBneHus B onpeaeneHHon Touke akycTuieckoro nons, Habnogaemas 3a goctatovHo 6onb-
LLIOW Nepuoa, Ans nosyyeHns cyLecTBEHHOM akyCcTU4eCcKon HcpopmaLm 0 TPOCTOM UMK 3anoIHEHHOM UMMNYAb-
ce 3a O1H UM HECKOJTLKO NEepUOLOB HEMPepPbIBHOM BOSHbI [69)].

3.2 nepuop akycTuiecKoro noBTopeHus arp, c: Neprvoa noBTOpeHUs UMNYNbLCOB 418 HECKAHWPYLO-
LLIMX CUCTEM U Nepuog NOBTOPEHUsl CKaHMPOBaHUA A1 CUCTEM aBTOMaTUYECKOro CKaHUPOBaHUSA, PaBHbIiA
WHTepBany BpeMeHN Mexay ABYMS 3KBUBaNeHTHbIMU ToUKaMu creayowmx Apyr 3a ApyroM 3anofiHeHHbIX UM-
nynNbCOoB.

3.3 aKycTuMYecKas YacToTa (4acToTa aKkycTuyeckoro sBosgemcTBus), Ny: Yactota akycTu4ecKkoro cur-
Hana, oripeaensemas o curHany ¢ ruapod)oHa, ycTaHOBMEHHOMO B TOYKE aKyCTUYECKOrO MOoSIsl, COOTBETCTBYHO-
el MaKcMMarnbHOMY (BO BpeMeHM U B NpocTpaHCTBe) 3HaYeHUI0 aKyCTUYeCKOoro AaBrieHus.

MpumevaHund

1 CurHan ¢ ruapochoHa UCCneaytoT ¢ MOMOLLBIO aHanu3aTopa CrnekTpa Wnv M3amMepeHueM BpeMeHu nepeceyeHust
BOMHOBOW (POPMbI CUrHana Hynesbix 3Ha4eHui. (MogpobHee cm. 3.3.1 n 3.3.2.)

2 Bo MHOrUX crnyyasix gaHHoe onpefeneHue Hermpuemnemo, 0COBEeHHO AN WMPOKOMONOCHbLIX npeoBpasosarTe-
nen. B Takux cnyvasix gnsi BBeAEHUs1 YaCTOTHO-3aBNCMMbIX MOMPABOK B Pe3ynkTaTbl M3MEPEHUn LenecoobpasHo norb3o-
BaTbCA Ooree MOMHbLIM OMUCaHVEM CMEKTPa MPUHMMAaEMOro ruapoOHOM curHana.

3.3.1 yacToTa aKycTU4YecKoro Bo3geicTBUA «No HyneBbIM ToukaMy f,.¢ BenvunHa, onpegensemas
BpeMeHeM nepeceyeHns BorTHOBOW hopMbl FIMHAM HYNEBbLIX 3HAYEHWIA Mo MeToANKe, onucaHHon B MOK 60854.

MpumeyaHune— 310 onpeaeneHre npegHasHayeHo TONbKO AN CUCTEM HenpepbIBHOW BOIHbI.
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3.3.2 cpeagHeapumeTnyeckas vyactoTa akycTuyeckoro Bosgeiicteua fawf: Apucmetnyeckoe cpeg-
Hee Hanbonee yganeHHbIX 4pyr OT Apyra yactot  u f2, nexaliux B gnanasoHe, paBHoM 3f1 Ha KOTOPbIX aMnn-
TyAa cnekTpa akyCTUYeCcKOro AaBfieHns CHKaeTcs Ha MMHYC 3 4B OTHOCUTENbHO NMKOBOTO 3HAYEHMS.

MpumeyvaHwunsna
1 JaHHOe onpefeneHve NPUMEHUMO TONbKO ANS WUMMNYNbCHO-BO/THOBbLIX CUCTEM.
2 NMoapasymeBaeTcsa, yTo f, < 2.

3.3.3 akycTuuyeckasa yacTtoTa no nuky umnynbca fp, 'y CpegHeapugmeTnyeckas yactota akycTu-
4yeckoro Bo3fAeicTBUA B MMNY/IbCE C HAMGO/bLUMM 3HAYEHWEM MUK-OTPULATENIbHOTO aKyCTUUYECKOTo AaB-
NeHns, n3MepeHHas B TOUKe MO, COOTBETCTBYIOLLEN MakCMMasilbHOMY 3HAYEHUIO NUK-OTPULLATENBHOTO aky-
CTUYECKOTo faB/ieHusn.

3.3.4 ycpefiHeHHass BO BpeMeHU aKycTuyeckasa vactoTta ft, y: CpegHeapudmeTuyeckana yacrtoTa
aKycTMyeckoro Bo3geiicTensa Mo ycpegHeHHOMY No BpeMeHN aKyCTMYEeCKOMY flaB/IeHNI0 B CNEKTpe akycTnyec-
KOro curHana, U3MepeHHOro B TOYKE MO0/, COOTBETCTBYIOLWEN MakCMMaslbHOMY 3HAaYeHWUo ycpegHeHHOl no
BPEMEHU UHTEHCUBHOCTH.

3.4 asumyTanbHas ocb: JIMHMA nepeceyvyeHns asmumyTanbHOW NAOCKOCTM M MIOCKOCTU anepTypbl nc-
TOYHMKa (OnNpefesieHHOW Npu U3MEepPeHWnsX) WM NAOoCKOCTW anepTypbl npeo6pasoBaTens (onpegeneHHon
npu ero npoektTuposaHun). [Cm. M3K 61828 n pucyHok 1]

3.5a3mmyTanbHas NNockocTb: MAOCKOCTb CKAHUPOBAHMWS A1 CKAHUPYIOLWUX YNbTPa3BYKOBbIX NPe06-
pasoBartesieil Uy rnaBHas nNpPoAo/ibHAas MA0CKOCTb A9 HECKAHMPYOLWNX NpeobpasoBarteneii. [Cm. MOK61828
N pUCYHOK 1]

< N= >
*y

X — asuMyTasibHasi OCb; y — OCb Myyka; z — OCb 0630pa; 1 — MIOCKOCTb BHELLHel anepTypbl npeo6pasoBatens; 2 —
N/I0CKOCTb anepTypbl UCTOUYHUKA; 3 — MIOCKOCTb anepTypbl; 4 — MA0CKOCTb M/IOWAAN MyyKa; 5 — JIMHUW LWNPWHBI MydKa; 6 —
asuMyTasibHasi M/I0OCKOCTb, M/IOCKOCTb CKaHUPOBaHWS; 7 — MMI0CKOCTb 0630pa; 8 — MPOAO/bHAs NIOCKOCTb; 9 — rnaBHast
npoAosibHasi NI0CKOCTb

PucyHok 1 — Cxema pacnosioXeHWs pas3/inyHblX NAOCKOCTER U NUHNI
npy CKaHUPOBaHUW YNbTPA3BYKOBOro Nons

3.6 wupuHa nonockl BW, I'y: Pa3HocTb Hanbonee otaaneHHbIX Apyr oT Apyra YactoT f, u f2, Ha KoTopbIX
amnaunTyga crnekrTpa akycTU4eckoro faB/ieHnss B 3aflaHHON TOYKe aKyCTUYeCKOro Mosis CHUXAaeTCa [0 YPOBHS
MUHYC 3 4B HWXe NMKOBOro 3HavYeHus.

3.7 nnowaab nyyka Ab, M2: [nowaab B 3aaHHO NIOCKOCTU, NEPNEHANKYNAPHON K oCU YyNbTpPa3BYKO-
BOr0O Nyuyka, Bk/lYawLwas B cebss BCe TOUKU, A/1A KOTOPbIX MHTerpasn kKkBagpaToB gaB/fieHUs B UMNy/bce
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6osbLUe onpeageneHHon (CM. MpuMedaHne 3) YacTu MakcrManbHoOro 3HavyeHWs MHTerpana KBagparoB gaBne-
HUA B UMNYJTbCe B 3TON NSIOCKOCTH.

MpumevaHwns

1 Ecnu nonoxeHve nnockocTy He obycnoBneHo, TO Noapa3yMeBaeTcsl, YTO OHa BKMtovaeT B cebsi To4Ky, cooTBeT-
CTBYIOLLYIO MaKCUManbHOMY (B MPOCTPaHCTBE U BPeMEeHMU) aKyCTU4ECKOMY AaBreHUto.

2 Bo MHOIMX cryyasix TEPMUH «MHTErpan KBagapaToB AaBlneHUs B UMMNYNbCe» 3aMeHs0T ero NMMHeNHbIMM 3KBUBa-
NeHTamMu, Hanpumep:

a) ANS HenpepbIBHOIO BOMHOBOMO M3Ny4YeHUs — cpeaHeKBagpatUyHbIM akycTudeckum pgaenenveMm [MOK 61689];

b) ecnn TpyaHO A4OCTUYL CMHXPOHM3ALMM U3MEPSEMOrO 1 U3NMYy4YaeMoro CUrHamnoe, TO TePMUH «MHTerpan Ksagpa-
TOB AaBMEeHUA B UMMNYNbCe» AOMNYCKAaeTCs 3aMeHnTb TEPMUMHOM «yCpeAHeHHasA BO BPEMEHU UHTEHCUBHOCTbY.

3 3a onpegeneHHyto YacTb MakCMMarnbHOIo AaBMeHusi, Kak NpaBuno, NPUHUMAIOT €ro 3Ha4YeHUs, YMHOXEHHbIE Ha
0,25 v 0,01, cooTBeTCTBYIOWME NAOWAAN NMYYKA «HA YPOBHE MUHYC 6 gb» n «Ha ypoBHe MuHyc 20 gb» COOTBETCTBEHHO.

4 3710 onpegeneHve HeCKONbKO M3MEHEHO MO CPaBHEHWIO ¢ NpuMBedeHHbIM B MOK 61828.

3.8 ocb ynbTpa3ByKoBoro nyuka: lNpamasi nuHus, npoxodsiasi Yepes LeHTpanbHble TOYKU NyuKa,
npuHagnexalume AByM napannenbHelM MIIOCKOCTAM, NePrneHANKYAPHBEIM K NPAMON STMHUAN, COeQNHSIOLLEA TOUKY
MaKCUMaribHOro MHTerpana KBagparoB AaBNeHUA B UMNynbce C LEHTPOM BHeLUHeA anepTypbl Npeo6-
pasoBaTtens. [CM. pucyHoK 1.]

MpumevaHwns

1 MNonoxeHne NepBO M3 NMNOCKOCTEN ONpeaensieTcsl HaXOXKASHUEM B HEM TOYKM C MaKCMMaribHbIM WHTErpanom
KBaApaToB AaBMneHUs B uMnynbce (T. €. hokyca). Bropasi nnockocTb AOMKHA OTCTOATb OT NEPBOW KaK MOXHO Janblue,
a CKaHUpOBaHUe B HEW JOMKHO OCYLLECTBIIATLCS MO TEM e OPTOrOHaNbHBIM OCSM X U ¥, YTO U B NEPBON NNOCKOCTW.

2 Bo MHOMMX Criy4asix TepMWH «MHTerpan KBaaparoB AaBAE€HUA B UMNYTbCe» 3aMEHSI0T ero NMHENHbIMN SKBUBA-
neHTaMmu, Hanpumep:

a) Ans HenpepbIBHO-BONTHOBOIO U3INy4eHUs OH MOXET ObiTb 3aMeHeH CpedHEeKBagpaTUYHbLIM aKyCTUYeCKUM OaB-
nenunem [cm. MOK 61689;

b) ecrnn TpyaHO BOCTUYL CHHXPOHU3ALUM U3MEPSIEMOTO U U3MY4aeMOoro CUrHanoB, TO TEPMUH «MHTerpan xsagpa-
TOB AaBreHUs B UMNYTbCe» JOMyCKaeTCs 3aMEHUTb YCpeAHEHHOW BO BPEMEHU MHTEHCUBHOCTLIO.

3 OT1o onpeaeneHne HECKOMNbKO M3MEHEHO MO CPaBHEHWIO C NpuBeaeHHbIM B M3K 61828.

3.9 UeHTpanbHasa TouKa yNbTpa3BYyKoBOro nyyka: Touka nepeceveHus OByX MMHUNA, COOTBETCTBYIOLLINX
cepeguHe NyyKa B [1ByX OpTOroHanbHbIX NIOCKOCTAX Xy U yz [MOK 61828].

3.10 cepeaunHa ny4ka: YcpeaHeHHas NMHUSA, NPOXoasiLLas Yepes TOHKA NOMOBUHHBLIX 3HAYEHWI LUMPUHDbI
nyuka, fnexallei B kakon-to ogror niiockoctu [M3K 61828].

MpwMeyaHune— YcpegHeHne NPOBOAST MO MHOXECTBY 3HaUYEHUN WMPUHBbI NYYKa, YKa3aHHbIX B Tabnuue K.1
(npunoxenue K).

3.11 wupuHa nyuka wg, Wy, Wy, M: Hanbornbluee paccTosiHie Mexay ABYMs1 TOUKaMu, NiexalluymMn Ha
3aaHHON ocK, NepneHAMKYSISIPHOM K OCK YNLTPa3BYKOBOIO Ny4Ka, Ha KOTOPLIX WHTerpan KBagpaToB AaB-
neHnA B UMNyNbCe YMEHbLUAETCS MO CPAaBHEHUIO C €r0 MakKCUMYMOM (Ha OCU YNLTPa3BYKOBOro My4ka) Ha
onpeaeneHHoe sHaveHue.

MpumevaHnnsa

1 Bo MHOMMX cny4asix TEpMUH «MHTerpan KBagpaToB AaBMNEeHUA B UMIMYNbCe» 3aMeHsIIOT NMpOonopLMoHarnbHbIMU
emy BenuyiuHammn, Hanpumep:

a) Ansl HenPepPLIBHO-BOITHOBOIO M3INy4YeHUs TEPMWH «MHTEerpan KBagpaTtoB AaBAEeHUA B UMMYNbCe» MOXET ObiTb
3aMeHeH cpeaHeKBaapaTUUHbIM aKyCTUYECKUM AaBneHuem, onpegeneHHoiM B MOK 61689;

b) ecnn TpyaHO AOCTUYL CUHXPOHM3ALMM M3MEPSIEMOTO U U3NY4YaeMoro CUrHanoB, TO TEPMUH «MHTerpan KBagapa-
TOB AABNEHUA B UMNYNbCe» A0MNYCKAaeTCs 3aMEHUTb TEPMUHOM «yCpeAHEeHHaA BO BPEMEeHU UHTEHCUBHOCTbY.

2 Kak npasuno, nCNormnb3yoT 3Ha4YeHUs1 LUIMPUHbI My4YKa HA YPOBHSX YMEHbWEeHNA UHTEeHCUBHOCTU, paBHbIX MUHYC
6 ab, muHyc 12 ab n munyc 20 ab. MNpy aTom geunben onpeaensiioT Kak AecsATb EeCATUYHBIX NorapudMoB OTHOLIEHUS]
MHTErpanos.

3 Ot0 onpeageneHne HECKONBKO M3MEHEHO MO CPaBHEHWIO ¢ npvBeaeHHbiM B MOK 61828.

3.12 wupokononocHbIi npeobpa3oBartenb: [peobpasoBaTenb, reHepUPYHOLWWIA akyCcTUYecKMe UMMNyIb-
Cbl, WKWPUHA NONOCbI KOTOPbIX Borblie cpeagHeapud)MeTUYECKOW YacTOThl aKyCTUYECKOro BO3AeACTBUA.

3.13 ueHTpanbHas NMHKUA cKaHMpPOBaHUS: [l1sl CUCTEeM aBTOMAaTUYECKOTO CKaHUPOBaHUSA NMUHUA YIbT-
pa3BYKOBOro CKaHUpoOBaHUA, brivkanias K 0CM CUMMETPUN NITOCKOCTU CKaHUPOBaHUA.

3.14 anameTpanbHoe ckaHMpOBaHMe NyydkKa: Paj namepeHuid HanpsxkeHns Ha Bbixode rugpodpoHa npu
nepemeLLeHUn nocnegHero BAOsIb NPSIMOA JIMHAW, NPOXOAsLLEN Yepes TOYKY Ha OCU NyYKa U B HarpasrieHuu,
nepnexanKynAapHOM K ero ocu.

MpumedaHne— QuameTpanbHoe CKAHUPOBaHUE MyYKa MOXET PacnpOCTPaHATLCA HA Pa3NMYHbIE PacCTo-
SIHUA NO Pa3Hble CTOPOHbI OT OCH My.Ka.

4
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3.15 paccrosiHne z,, M: PaccTosiHne no ocu nyu4ka OT MIIOCKOCTW, cofdepkalleli NUKoBoe 3Ha4YeHue
aKycTU4ecKoro gaBrneHus paspexeHus, 10 NOCKOCTU BHelIHeX anepTypbl npeo6pa3oBarens.

3.16 paccrosiHue 2., M: PaccrosiHme Mo ocuU Ny4ka OT MIIOCKOCTM, coaepKalleid NUKoBoe 3HaveHue
aKycTuvecKoro AaBneHUs cXaTus, 0 NIOCKOCTU BHeLUHel anepTypbl Npeobpa3soBarens.

3.17 paccTosiHue Zppsis Mt PaccrosHre no ocu nyy4Ka OT NIOCKOCTU, cofepKallieil MakcuManbHoe 3Ha-
YeHUWe UHTerpana KBagpaTtoB AaBfieHUA B MMNyNbce, [10 NNOCKOCTU BHELLHEW anepTypbl npeobpa3soBa-
Tens.

3.18 paccTosiHue Zy,,, M: PaccTosiHie No ocu NyyKa OT MII0CKOCTH, COAepXallei NMMK-NpOCTPaHCTBEH-
HYI0 yCpeAHeHHYI0 BO BpeMeHU UHTEHCMBHOCTb, A0 NIIOCKOCTU BHeLLIHeA anepTypbl npeobpa3oBarens.

MpumeyaHun e — Ha npaktuke aHayeHus Zppsi W Zspta PaBHbI APYT ApYTY.

3.19 paccTosiHUE Z 4o, M: PaccTosiHve No ocu NyyKa OT MI0CKOCTU U3NyYaloLLen NOBEPXHOCTU YNbTpa-
3BYKOBOro npeo6pa3oBatens unu rpynnbl 3fieMeHTOB NpeobGpa3soBaTens 40 NAOCKOCTU BHelUHeN anep-
Typbl npeoGpa3soBarens.

Mpwumeyanune— Onpegenenne 3aumcTeoBaHo n3 M3IK 61828, Ho 06o3HaqeHVe TepMUHA N3MEHEHO.

3.20 umnepaHc INeKTpU4eCKoOMn Harpysku 2, OM: KomnrekcHoe 3HavyeHWe BXOAHOrO 3MEKTPUYECKOro
nMmnegaHca (Bknovatolee B ceba peanbHyo M MHUMYO YacTu), K KOTOPOMY NOAKMOYEH UnK AosmkeH ObITb noa-
KITFOYEH BbIXOAHOW pa3beM kabens rugpodoHa [MOK 62127-3].

3.21 acphbexTuBHLIN paguyc ruapodoHa a,, a3, ane M: Paguyc ruapodoHa B BUAE XeCTKOro aucka,
KOTOPbIA UMEET pacHeTHYIO AnarpamMMy HanpaBneHHOCTH, YITIOBOWN CEKTOP KOTOPOW paBeH YriIoBOMY CEKTOPY
N3MepeHHOM gnarpamMebl HanpasneHHOCTU paccMaTpusaemoro rugpodoHa [MOK 62127-3].

MpunmevyaHusn

1 YIMoBo#i cekTop onpegensior No YPOBHIO CHUWKEHUA AUarpammbl HanpaBieHHOCTU OTHOCUTENBHO e MaKCH-
ManbHOro 3HaveHus. [ins ypoBHen cHwkeHus, paBHbiX 3 n 6 ab, adcpexTUBHBLIN paguyc 0603HA4AIOT KaK apz U a@pe.

2 3HaveHuns paguyca 3aBWUCAT OT YacTOTbl. TUNUYHbLIE JKCIEPUMEHTanNbHbIE AaHHbIE CM. B [1].

3.22 acpbhekTUBHBIA pagunyc HecdoKycupoBaHHoro npeo6pasosarens a, M: Paguyc naeansHoro
MOpLUHEBOTO YNETPa3ByKoBOro npeobpasoBaTtens, MMeoLLEro pacHeTHy0 3aBUCUMOCTb aKyCTUYECKOro AaB-
NEeHWs OT paccTosiHUS OT NpeobpasoBaTens Nno ero 0cu, NPUBIIM3UTENBHO SKBUBANEHTHYO HaGNtoaaeMol 3aBUCK-
MOCTW paccmaTprsaeMoro npeobpasoBaTesis Ha pacCcToOAHUSIX He MEHee YeM 10 NocneJHEro OCEBOro MakCcUmy-
Ma aKyCTUYeCcKoro AaBneHu s,

3.23 ocb 0630pa: [lnHNA, nexaluas B NNOCKOCTU U3MEPEHHON anepTypbl UCTOYHUKA UIU B NNOCKO-
CTU NPoeKTUpyeMoi anepTypbl NpeobpasoBarens 1 NepneHankynspHas K asuMmyTanbHoi ocu. [CM. MOK 61828
N pUCYHOK 1.]

3.24 nnockocTb 0630pa: MNMpogonbHas NNocKocTb, coaepXkallass ocb 063opa. [CM. M3K 61828 u
pucyHok 1.]

3.25 yyBCcTBUTENLHOCTL Ha KOHUe Kabens nop Harpyskoil; YyBCTBUTeNbHOCTbL rugpodioHa (Mnn
ruapodoHa ¢ npeaycunuTenemM) Ha KoHue kabens nog Harpyskon M, (f), B/Ma: OTHoWweHNe MrHOBEHHOMO
3HaYeHUs 3EeKTPUHECKOro HanNPsXKEHNs Ha KOHLe NOCTOSIHHO NodcoeAUHEHHOro kabens Unn pasbeMa rugpo-
¢oHa (Mnu ruapodoHa ¢ npeaycunuTenem), NOACOSAMHEHHOTO K 3MEKTPUYIECKOMY UMMNEeAaHCy Harpysku, K
MrHOBEHHOMY aKycTU4eCKOMY AaBreHUIo B CBOB0AHOM HEBO3MYLLEHHOM aKyCTUHECKOM Mosie MioCKon BOS-
Hbl B TOUKE, COOTBETCTBYIOLLIEA aKyCTUYeCKoMyY LieHTpy rugpoddoHa, npu oTcyTCTBUM rmapoddOoHa B 3TO TOUKE
[M3K 62127-3].

3.26 YyBCTBUTENBLHOCTb XONMOCTOrO X04a Ha KoHLUe Kabens; YyBCTBUTENbLHOCTb XONOCTOro xoAa
Ha KoHLe kabens ruapodroHa M (f), B/Ma: OTHOLIEHNE MIHOBEHHOIO 3HAUYEHUS 3N1IEKTPUUECKOTO HanpsKeHns
XOIOCTOro X0Aa Ha KoHLe NMOCTOsIHHO NOACOeANHEHHOro kabensa unn pazbema rugpodoHa (N ruapodoHa ¢
npeaycunureneM) K MrHOBEHHOMY aKyCTUYeCKOMY AaBrieHUro B cBOGOAHOM HEBO3MYLLEHHOM aKycTudec-
KOM r1oS1e NSI0CKON BOSHbI B TOUKE, COOTBETCTBYIOLLEN aKyCcTUYecKkoMy LeHTpy rugpodboHa, npu ycrioBUm oTcyT-
cTBUN ruapodpoHa B 3101 Touke [MOK 62127-3].

3.27 BHelwHsAA anepTypa npeobpasoBaTens: YacTb NOBEPXHOCTM NpeobpasoBaTens U rpynnbl ane-
MeHTOB npeobpasoBaTtens, KoTopas U3nydaeT ynbTpasByk B cpedy pacnpoctpaHeHus. [CM. MOK 61828 u
pucyHok 1.]

MpuMeyaHwue— 3Ta NOBEPXHOCTb NGO HAXOAUTCSI B HEMOCPEACTBEHHOM KOHTaKTe C TENoM naumeHta, nméo
KOHTaKTUPYET C HUM Yepe3 BOAY WM APYTYI0 XUAKYO Cpeay.
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3.28 panbHee none: AKycTuieckoe (3ByKOBOE) More Ha TeX PpacCTOSHWUSIX OT YNLTpa3BYKOBOro npeo6-
pasoBartens, Ha KOTOpbIX MTHOBeHHOe aKycTU4YecKkoe AaBrneHue 1 konebartenbHasi CKOpoCTb HacTuL, NpakTu-
yecku cosnagatot no case [MIK 60050-801].

n pumMmeyvYyaHune — B HacToAWeM cTaHaapTe npegnonaraetcsa, 4To gasnbHee nose Ha4YnHaeTcHd ¢ paccTtodaHus,
PaBHOIO Agy,/TTA, rae Ay, — Mrolaab BbIX0OAA My4Ka, 8 A— ANvHA YNbTPa3ByKOBON BOIHbI, COOTBETCTBYIOLLAS aKyCTU4ec-
KoM 4acToTe. OTO NpPeAnornoXeHue CTPOro BbIMOMHSIETCS TOMBKO ANS KPYrNbIX NOpWHEBLIX Npeobpa3osaTenei.

3.29 reomeTpuyeckuii paguyc ruapodgoHa ag, M: Paauyc, onpeaensiemMblil pasMepamm akTUBHOTO arie-
MeHTa rugpocdoHa [M3K 62127-3].

3.30 rugpodoH: Mpeobpaszosarerib, KOTOPLIA FreHepUpPYyeT 3NeKTpUHecKne curHansl Npu BO3AeACTBUN Ha
Hero akyCcTu4eckux CUrHasos B Boae.

3.31 rugpodoH ¢ npegycunurenem: M'mapodcoH, cCoBMeLLEeHHbIA ¢ NpeaBapUTeNibHbIM YCUnuTenem B
oaHom kopnyce [M3K 62127-3].

3.32 npeaycunutens ruapodoHa: AKTUBHOE 311EKTPOHHOE YCTPOWCTBO, KOTOPOEe COeAUHSIIOT Unn Tpeby-
eTCA CoeanHNTL C rMAPOo¢g OHOM N1 CHUXKEHUS ero BbIxogHoro umneaaHca [MOK 62127-3].

MpumevaHusn

1 Mpeaycunurtent rugpodoHa TpebyeT ANeKTPUIECKOro MUTaHUS.

2 KoathdmumeHT ycunenns npegycunurens ruapodoHa moxeT 6biTb M MeHee 1, T. €. npeaycunuTenb MOXET U He
6bITb ycunutenem.

3.33 MrHoBeHHOe 3HauYeHUe aKycTuyeckoro (3BykoBoro) gasneHus p(f), Ma: PasHocTb mexay Aas-
neHneMm, CyLecTBYIOWMM B paccMaTpuBaeMblil MOMEHT BpEMEHU B HEKOTOPOW TOUKe cpefibl, U CTaTU4eCKUM
OaBneHueMm.

3.34 MrHoBeHHOe 3HavYeHue uHTeHcuBHocTu I(t), BT/mM2: AkycTudeckas aHeprus, npoxoasiias 3a eau-
HULYY BpeMEHU B HanNpaBfeHU1 pacnpocTpaHeHUsi akyCTUYECKON BOSTHbI Yepes eAUHUYHYIO NoLLaab, nepneHau-
KYNAPHYIO K 3TOMY HanpasneHuto, B paccMaTpuBaeMblil MOMEHT BpeMEeHN B HEKOTOPOWN TOUKe aKyCTUHeCKoro
nons.

MpumeyaHue— MrHOBeHHOe 3HAYEeHUE UHTEHCMBHOCTU NPeACcTaBnaeT cobon nponsseaeHne MIHOBEHHbIX
3Ha4YeHUA aKyCTU4eCKOro AaBneHua U konebartenbHon ckopocTu. N3mMepuTh MHTEHCUBHOCTL B YNBTPa3ByKOBOM Auana-
30He 4acToT 3aTpyaHuUTenbHO. Mpyu n3mepeHnn napameTpoB B COOTBETCTBUW C HACTOAWMM CTaHAAPTOM B YCNOBUAX
AanbHero nosA MrHoOBeHHOe 3HaYeHue UHTeHcuBHOCTYU I(t) BbipaxaloT Kak

1(t) = p(ty* / pe, M

rae p(f) — MIHOBEHHOE 3HaYeHVe akycTM4Yeckoro gaenenwus, Ma;
P — NNOTHOCTb Cpedbl pacrnpocTpaHeHust Krim3;
C — CKOpOCTb 3ByKa B cpeje, m/c.
3.35 npoaonbHaa nnockocTb: [NockocTb, coepXallasi ocb MyuKa U 3a4aHHY0 OPTOroHamnbHylo en
ock. [CMm. M3K 61828 1 pucyHok 1.]
3.36 cpeaHee NUKoBoOe aKycTU4YecKoe AaBneHue p., MNa: Apudmetnyeckoe cpegHee 3HayeHVe nu-
KOBOMoO aKyCTUYeCKOro AaBreHUs paspexeHus 1 MUKOBOro akycTU4eCcKoro AaBrieHUs cXaTus.
3.37 6nuxHee none: ObnacTb reHepMpyemMoro ynsTpa3ByKOBbIM Npeobpa3zoBaTeneM akyCTUHECKOro
(3BYKOBOI0) MOSIs1, B KOTOPOI pas3HOCTb ha3 MrHOBEHHOTO aKyCTUYeCKOro AaBneHus 1 korebaTenbHoM ckopo-
CTW YaCTUL, HENPepbIBHO MEHSIETCS OT TOUKM K TOUKE B aKyCTUYECKOM (3BYKOBOM) Norne.

MpumeyaHune—[ns KpyrbiX NOPLIHEBbLIX NpeobpasosaTenei 370 NPOUCXOANT Ha PacCcTOSHWSX, MeHbLUMX
Agp/mh, 1AE Agy — NNowapb Bbixoga My4ka, a A — AnvHa ynbTPa3ByKOBON BOIMHbI, COOTBETCTRYIOLLAS aKyCTUYeCKON
vacroTe.

3.38 napameTp HeNnMHENHOCTU pacnpocTpaHeHUs G,,: KoadduLneHT, No3BoNsoWMA BLIMUCUTE HEMKW-
HelHoe NckaxeHue ynbTpasByka A5l KOHKPETHOMO YRbTpa3BYKOBOIo Npeo6pa3oBarens U onpeensemoli [2]
no doopmyre

12
) :%p In[:(Fg—1) +F1gfzj[
e Py LA @

roe p — napameTp HenuHeHocTU (AnA YncToi sodbl Npu 20 °C B =1 + B/2A = 3,5 [2]);
® — yrnoeas yacTtota (o = 2nf,,;, rae f,,; — YacToTa aKycTUYecKoro Bo3gemcTBUA);
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[, — paccTosiHMe OT NOBEPXHOCTU YNLTPa3BYKOBOro npeo6pasoBarens 40 MMIOCKOCTA, coaepxa-
LLE TOYKY, COOTBETCTBYHOLLYIO MPOCTPaHCTBEHHOMY MUKY NMUK-BPEMEHHOro aKkycTU4YeCKOro AaBneHust;
Fyq —0,69-a YacTb OTHOLIEHUS FeOMeTpMYecKoi NnoLaan ynsTpasBykoBoro npeo6pasosarens k
nnowiagu ny4vka Ha ypoBHe MUHyc 6 ab;
Pm — CpeAHee NUKOBOE aKycTUUecKoe AaBNeHUe B TOUKE aKyCTUHeCKOro nonsa, COOTBETCTBYOLLEN
NpocTpaHCTBEHHOMY NMUKY NUK-BPEMEHHOTO aKycTMYeCKoro AaBneHus.

MpumeyaHune — Bolpaxenne (2) NPUMEHUMO K YNbTPa3BYKOBLIM NOMSAM, ANs KOTOPbIX Fg > 2,1.

3.39 Pexxumbl paboThbl cMcTeMbl

3.39.1 KOMOGUHUPOBaHHbIN PeXUM: PeXXuM paboTbl CUCTEMBI, COCTOALLMI U3 KOMBUHALMK ABYX UNn 60-
Ilee AUCKPETHbIX PeXUMOB.

MpumeyaHue— K KOMOUHMPOBaHHBIM PEXMMaM OTHOCATCS PEXMMBI, B KOTOPbIX ANA NONy4YeHns usobpaxe-
HUS1 CTPYKTYP W AONNEPOBCKON MHMOPMaLUMM 0 HUX UCMONB3YIOTCA PasfnnyHble TUNbI aKyCTUHECKUX MMMYNbCOB: pexum B
B peanbHOM BpeMeHu, coveTawwmincss ¢ pexumom M (B + M); pexum B B peanbHOM BpemeHw, coveTaiommncs c
MMIMyYNbCHO-BOMHOBBIM Aonnepom (B + D); usetoeon pexum M (cM); pexum B B peanbHOM BpeMeHM, COYETAIOWMINCSH C
pexumom M 1 MMNynbCHO-BONHOBLIM gonnepom (B + M + D); pexxum B B peansHOM BpemeHu, coveTaowmines ¢ gonne-
pOM LIBETOBOrO KapTUpPOBaHUs B peanbHom spemenn (B + rD).

3.39.2 auckpeTHbIN peXxum: Pexxnum paboTbl MeaULMHCKOro ynkTpa3ByKOBOrO gnarHoctuyeckoro o6o-
pyaoBaHusi, Npy KOTOPOM BO3ByXdeHWe yNbTpa3ByKOBOro npeobpasoBarens wnu rpynnbl arNieMeHToB
ynbTpa3ByKoBoro npeo6pazoBaTtens UCNONb3yeTCA TONLKO ANsl OQHOro MeToAa ANarHOCTUKK.

MpumeyaHune—KaMCKpPeTHBIM peXumam oTHocATCS: peskuM A (A); pexxum M (M); ctatuyeckuii pexxum B (sB);
pexvm B B peansHom Bpemenn (B); HenpepbiBHO-BONHOBOW gonnep (cwD); umnyrnbcHo-BornHosow gonnep (D); pexumbl
AOMNNEPOBCKOr0 KapTMPOBaHKSA KPOBOTOKA B CTaTUYECKOM pexume (sD) nnu pexume peansHoro Bpemenm (rD), ncnons-
3ylowmne TOJNIbKO OOUH TUN aKyCTUYECKUX MMNYNbCOoB.

3.39.3 uHKN3UBHbIN pexxum: KoOMGUHUPOBaHHLIN PeXuM, NapaMeTpbl aKyCTUHeckoro Beixoda (p,
I p,) KOTOPOTO MEHEE COOTBETCTBYIOLLMX UM B KOHKPETHLIX AUCKPETHBIX peXnumax.

3.39.4 HeckaHUpYOLWUA peXxumM: PexuM paboTbl cucTeMbl, MPU KOTOPOM criefiytollive Apyr 3a pYroM
YNETPa3ByKOBbLIE UMIMYSLChI PAcNpPOCTPaHATCA MO OQHOW Y TOW XKe NMMHUM YNBTPa3BYKOBOrO CKaHUpOBaHMA.

3.39.5 pexxum ckaHupoBaHus: Pexum paboTbl cuctemsl, BKloyaolmi B cebs nocneaoBaTtensHOCTb
YNbTPa3BYKOBbIX MMMYNbCOB, 06pa3yolmMX MIMHUKU YNLTPA3BYKOBOro CKAHUPOBaHUSA, CMELLIEHHbIe APYT OTHO-
cuUTensHo Apyra.

MpumedaHue— MNocnegoBaTtenbHOCTL UMNYNBCOB MOXET COAEPKATb U HEMAEHTUYHBIE UMNYNBCLI, HANPW-
Mep B MHOFO(POKYCHbIX CUCTEMAX.

3.40 nnowaab BbixoAa ny4ka A, M2: [1nowaae NonepeyHoro ceveHnUsa yneTpassykoBOro nyyka, Bblunc-
NeHHas Mo nnoLaam (nonepeyHoro cevyeHust) nyyka Ha ypoeHe MUHyc 12 a6 Ha BHeluHeW anepType npeobpa-
3oBarens.

MpumevaHus

1 Ons noBbileHUsi TOYHOCTM M3MEpeHuii Nnolaab BbIXoAa Nyyka Ha ypoBHe muHyc 12 ob gonyckaetcs BbMUC-
NATb NO pesynsTataMm M3MEPeHWIn Ha paccTosiHMK, Haubonee Gnu3koM (Mo BO3MOXHOCTH, He Gonee 1 MM) K NOBEPXHO-
cTu npeobpasoBarensi.

2 [Ins koHTaKTHbIX NpeobpasoBaTenei 3a Nnowaab BbiXoAa MyvKa OOMNyCKaeTCs NPUHUMATL reOMEeTPUHECKyIo
nnowagpe ynsTpa3ByKOBOro npeobpasoBaTena unm rpynnbl 3NeMeHTOB YNLTPa3ByKOBOro npeobpasoBaTens.

3.41 paamepbl Ha Bbixoge ny4ka X,p, Yo, M: Pasmepbl yrbTpasByKoBoro ry4ka (no WupuHe nyyka Ha
ypoBHe MUHyc 12 aB) B onpeaeneHHbIX HANpaBneHUsX, NepneHauKynsipHeIX ApYr K APYry v K ocu ynbTpas3By-
KOBOro ny4ka, Ha BHellHeXd anepType npeobpasoBaTens.

MpumedvaHus

1 [ns noBbIlLEHMsT TOYHOCTWM M3MepeHVn pa3Mepbl Ha BbiXode mydka Ha ypoBHe MuHyc 12 ab ponyckaetcs
BbIYMCIATL MO pesynbraTaMm U3MepeHUn Ha paccTosiHMM, Haubonee Gnu3kom (NO BO3MOXHOCTHM, He Gonee 1 MM) K
NoBepxHOCTM npeobpasoBaTens.

2 1N KOHTaKTHLIX AATYMKOB 32 pa3mepbl Ha BbIxoAe NyyvKa JOMyCKaeTCs NPUHUMAaTL reOMeTpUYeckue pasmepsbl
ynbTPa3BYKOBOro NpeobpasoBaTerns UM rpynnbl 3MeMeHTOB YNbTPa3BYKOBOro npeobpasoBaTens.

3.42 UHTeHCUBHOCTbL Ha BHeLUHeWl cTopoHe aaTtyuka I, BT/M2: YcpegHeHHas no BpeMeHu BbIxogHas
MOLLHOCTb, AefleHHas Ha nnowaab BbixoAa ny4ka.

3.43 nukoBoOe aKycTudeckoe gaBneHue p, (Mnv p.) unun p_ (unn p,), NMa: NMukoBoe akycTuveckoe
AaBreHne cXaTus UM NUKOBOe aKycTU4YecKoe AaBrieHUe paspexkeHus.
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3.44 nukoBoe aKycTU4eckoe AaBrieHue paspexeHus p_ (W p,), Na: Makcumym Mogyns oTpuLiaTensHoro MrHo-
BeHHOro 3HauYeHWUs1 aKyCTUYeCKOro AaBreHUs B akyCTMHECKOM More WM B onpeaerieHHoM NiockocT 3a  nepuon
NMOBTOPEHUA aKyCTUHeCKUX UMnynbeoB. [CMm. pucyHok C.4 (npurioxenie C)

MpumevaHwusd

1 3Ha4eHre NuUKoBoro aKyCTU1eCKoro gaBneHusa paspexeHuA BbipaXatoT NonoXuTeribHbIM YUCIOM.

2 OnpepgerneHve NMKOBOrO aKkyCTUHeCKOro AaBneHUA paspexeHUsa NpMMEHVMO Takke K UCMONb3yeMOMY TepMU-
HY «MUK-OTpuuaTternbHOe aKyCTU4YeCKOoe OaBlieHue».

3.45 nuKoBoOe aKycTUYeckoe gaBneHue cxarus p. (Unu p.), Na: MakcumansHoe nonoxuTesisHoe MrHo-
BeHHOe 3HaYeHWe aKyCTU4eCcKoro aaBrieHUs B akyCTU4ECKOM Mone Unv B onpeaesieHHoN NiockocTy 3a ne-
puopa NoBTOpeHUs1 aKycTUYECKUX UMNYNbCOB.

MpumevaHne — Onpe,qeneHme NMUKOBOro aKyCTU4eCKOro gaBneHus cxatua npumMeHnmMo Takke K UCnonb-
3yeMoMy B nutepatype TepMUHY «NMUK-MONOXNTENbHOE aKyCTU4eckoe OaBlieHune».

3.46 rnaBHas npoAonbHas NnockocTb: MNMockocTb, cogepallas ocb MyyKa M IMHWIO LUIMPUHBI MyYKa
Ha ypoBHe MUHyc 6 ab. [CMm. MOK 61828 1 pucyHok 1.]

MpwumedaHne— [ns npsmMoyronbHbIX yNbTPa3BYKOBbIX Npeo6pasoBaTenen 31a NockOCTb NaparrnenbHa ux
OINMHHOW CTOPOHE.

3.47 ycpeaHeHHas No MMNynbCy MHTEHCUBHOCTL I, BT/M2: OTHOWEHWE MHTerpana UHTEeHCUBHOCTU
3a UMNYNbLC K ANUTENbHOCTM UMNYNbCa B oripeesieHHON TOUKe akyCTUHECKOro Nossi.

3.48 anUTenbHOCTL MMNynbea ty, ¢: 1,25-94acTb BpeMeHHOro MHTepBarna Mexay MOMeHTaMu Bpeme-
HUW, KOorda WHTerpan no BpeMeHW OT KBagpaTa MrHOBEHHOro akycTu4yeckoro 3HaveHus gocturaet 0,1-i
1 0,9-7 yacTeii cBoero koHeuHoro 3HayeHust. (CM. pucyHok 2.)

n punmMmevyaHune — KoHe4Hoe 3HaveHue MHTEerpana no BpeMeHn o1 KBagparta MrHOBeHHOro aKyctuieckoro
3Ha4YeHUA COOTBETCTBYET MHTEerpany KBaapartoB AaBlieHNA 3a UMNyIbC.

3.49 uHTerpan UHTeHCUBHOCTU B UMNynbce pii, Ik/M2: ViHTerpan no BpemMeHn oT MTHOBEHHOW UH-
TeHCUBHOCTU B ornpedenieHHON TOUKe akyCTUHECKOro Nosis, B3siTbIA No BCel BONHOBOMU hopMe aKycTUYecKoro
uMnynbca.

MpumeyaHue— [NA N3MEPEHUIi, yCTAHOBNEHHbLIX HACTOSALWMM CTaHAaPTOM, UHTErpan UHTEHCUBHOCTHU 3a
UMNYbLC NPONOPLMOHANIEH MHTErpany KBagpaToB A4aBneHUs 3a UMMYNbC.

3.50 uHTerpan KkBagpaToB AaBreHUs B umnynbce ppsi, Ma2 - ¢: IHTerpan no BpeMeHn OT kBagpaToB
MrHOBEHHbIX 3Ha4YeHU aKyCcTUUYeCcKOro gaBneHus, UHTerpupyemblX no BCell BONHOBOMW ¢hopMe aKycTu-
YeCcKOro UMNynbca, B onpeaesieHHON To4Ke akycTUYECKOro nossi.

3.51 nepuopg NoBTOpPEeHUs UMNYNLCOB Prp, c: VIHTepsan BpeMeHN Mexay ABYMSl 3KBUBANEHTHbIMU TOY-
Kamu cnegyrolumMx Apyr 3a ApyroM nNpocTblX UMK 3amnofHEHHbIX UMMYTLCOB.

MpumedyaHwue— [aHHbIi TEPMUH NPUMEHMM KaK K HECKaHVPYIOLLMM CUCTeMAaM C OfHWM 3IEMEHTOM, TaK U K
cucTemMam aBTOMaTUYeCKoro ckaHupoBaHus [69].

3.52 yactoTa noBTOpEeHUA UMNYNbLCOB prr, M'U: BenuuuHa, obpatHas nepuoay NoBTOpeHUA UMNYNb-
COB.

3.53 acbcheKTUBHOE aKycTUYECKOe AaBNeHne P, [a: CpeaHeksagpatTniHoe 3Ha4eHUE MTHOBEHHbIX
aKycTUYecKUX AaBreHU| B oripeieNEHHOM TOUKe aKyCTU4eCKoro Mnoss.

MpumeyaHne— YcpegHeHne pekOMEHOYeTCs NPOBOAUTL MO BCEM Mepuogam akyCTUHECKOro MOBTOPEHWS,
ecnv He oOyCnoeneH MHOM cnocob ycpegHeHus.

3.54 nnowaab ckaHMpOBaHUA As, M2: [Ns cMCTEeM aBTOMATUHECKOIo CKaHUPOBaHWS NIoLLaAb Ha Kakon-
TO KOHerTHOIZ NIOCKOCTA (I'IOBerHOCTI/I), BKMoYatoLLas B cebsi BCe TOUKN B npegenax nnowaagn nyyka, nepece-
KakoLlero 3Ty NoBepXHOCTb B NnpoLiecce CKaHNPOBaHUSA.

MpumeyaHue — KoHKpeTHas NrnockocTb (MOBEPXHOCTb) UMEET Ty e POpMy, YTO U BHELUHAA anepTypa
npeobpasosarens.

3.55 nnockocTb anepTypbl UCTOUHUKA: [TNockocTb, Hanbonee BnMako pacnonoXeHHasi K BHeLUHen anep-
Type Npeobpa3oBarens 1 nepneHAvKynsapHas K OCU NyukKa, Ha KOTOPOW eLlie BO3MOXHO NPOBECTU U3MEPEHUSI.
[Cm. MOK 61828 n pucyHok 1.]
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3.56 nnockocTb CKaHMPOBaHUA: 1N CUCTEM aBTOMATUYECKOrO CKaHUPOBaHUSA MIMOCKOCTb, coaepkallas
BCE YNbLTpa3BYKOBble TMHUM CKAaHUPOBaHUS.

MpumeyaHue— B HEKOTOPLIX CUCTEMAX CKAHMPOBAHNSA YIILTPA3BYKOBOI NYYOK AOMYCKAeTCs Nepemewarh B
ABYX HanpasleHUsX; K TakKuM CUCTEMaM HenpuMeHUMo onpegeneHne NNOCKOCTU CKaHUPOBaHUA. Tem He meHee u B
3TOM Cryyae MOXeT ObITb MONe3HbIM paccMoTpeTb NNOCKOCTb, BKINIOYAOLWYI0 B cebn OCHOBHYIO OCb CUMMETPUKN ynbTpa-
3BYKOBOro npeo6pasoBatens n NepneHavKyNApHYIO K NNockocTu NpeobpasoBaTens, B KAUECTBe 3KBUBANEHTa NAOCKO-
CTH CKAHUPOBAHUA.

3.57 nepuop noBTOpEHUs CKaHUPOBaHUA srp, ¢: UHTepBan BpeMeHU Mexay UAEHTUHMHBIMA TOYKaMU Ha
ABYX criefyroLwmx Apyr 3a ApyroM n3obpaxeHusx, Nony4aemMbix C MOMOLLbHO CUCTEMbI aBTOMATUHECKOTO CKaHWU-
pOBaHUsI.

MpumeyaHune—B obwem cnyvae HacToAWMM CTaHAapTOM MpeanonaraeTcsi, YTo Kaxaan otTaenbHas NUHUA
CKaHMpPOBaHUA TOYHO MNOBTOPSETCH MOCNe N3NYyYeHWA HEKOTOPOrO YMcria akyCTUHMECKMX UMIYIbCeoB. Ecnu Takow noeto-
pPAEMOCTU HET, TO napamMmeTpbl 4nA AAaHHOIo pexnma CKaHupoBaHUS1 HEBO3MOXHO onpeennutb metogamu, onncaHHbI-
MM B HacTosilem craHaapre. [lpu oTCyTCTBUM CMHXPOHM3ALUUKM MOXET ObiTb MCMONB30BaH METoA, NPUBEAEHHbIM B NPU-
noxexum F.

3.58 yacToTa noBTOpEHUA CKaHUpOBaHUA srr, M'y: BenuunHa, obpatHas nepuoay NOBTOPEeHUA CKaHU-
poBaHus.

3.59 ycpeaHeHHas No NPOCTPaHCTBY U BPeMeHU MHTeHcuBHocTb I, BT/M2: BenuuuHa, paBHasn
3Ha4YeHUo ycpeaAHEeHHON No BpeMeHU UHTEeHCUBHOCTM, YCpPeAHEHHOMY MO NoWaau CKAaHUPOBAHUA UMK
nnowagm nyyka.

3.60 npocTpaHCTBEHHbIA MUK yCpeAHEHHON NO UMNYNbLCY UHTeHCMBHOCTU I, ., BT/M2: Makcumans-
Hoe 3HaYeHue ycpeaHeHHOoM Mo UMNYNbCY UHTEHCUBHOCTU B aKyCTUHECKOM MNofe Ui B KaKOW-TO KOHKPETHOM
MrIOCKOCTH.,

3.61 npocTpaHCTBeHHBIA MUK 3¢ heKTUBHOrO aKycTUYEeCcKoro AaBneHus P, Ma: MakcumansHoe
3HavyeHne adhheKTUBHOro aKycTU4YeCKOro AaBreHus B akyCTUUECKOM Morie UM B KaKoW-TO KOHKPETHOW Nfoc-
KOCTMU.

3.62 npocTpaHCTBEHHbIN MUK yCpeAHEHHOW BO BpeMeHU UHTEeHCUBHOCTU [, BT/M2: Makcumans-
Hoe 3Ha4yeHVe yecpeAHEeHHON BO BpeMeHU UHTEeHCUBHOCTM B aKyCTUYECKOM Morie Uiv onpeaeneHHon Nnocko-
CTun.

MpwumeyaHune—[Onsa cuctem, paboTaowmx B KOMGUHMPOBAHHOM peXume, MHTEPBAII BPEMEHU YCpeaHEHUs
JomkeH ObiTb OCTATOMHBIM ANsi TOrO, YTOObI BKMIOYATE B ce6A 1 Bpemsi, NPU KOTOPOM CUIrHan OTCYTCTBYET.

3.63 NpocTpaHCTBEHHbIN MUK BPeMEeHHOTo NUKa akycTU4ecKoro AaBneHus Pq,e,, Ma: Hanbonbwee
M3 3HayYeHW MMKOBOro akyCTUYeCKOro AaBneHUsA pa3peXxeHuUsh U NMUKOBOro aKyCTUYecKoro aaBreHUs
cXKaTuA.

3.64 npocTpaHCTBEHHbIN MUK BPEMEHHOTOo NUKa UHTEHCUBHOCTU [y, BT/M2: MakcumansHoe sHave-
H1e BpeMeHHOro NMKa UHTEHCUBHOCTMU B aKyCTUYECKOM MOS1e UMW B KAKOW-TO KOHKPETHOW MAOCKOCT.

3.65 ycpeaHeHHaA Bo BpeMeHU UHTeHCUBHOCTb I, BT/M2: YcpeaHeHHble No BpeMeHU MrHOBEHHble
3Ha4YeHUA UHTEHCUBHOCTU B KAKON-TO KOHKPETHOWN TOUKE aKyCTUYECKOro NOsS.

M pwvmeyaHune— YcpegHeHne oCyLECTBNSETCS, KaK NPAaBUo, No BCEM NEpUogamM akyCTUHECKOrO MOBTOPEHNS,
€eClnn He yCTaHOBIIeH WHOM WHTepBan ycpegHeHus.

3.66 BpeMeHHOM NUK MHTeHcUBHOCTHU I, BT/M2: MakcumansHoe Bo BpeMeH! MrHOBEeHHOe 3HauYeHne
MHTEHCUBHOCTMU B KAKOW-TO KOHKPETHOM TOYKE aKyCTUHECKOro Noss.

3.67 BpeMeHHOW MUK aKyCTUYECKOro AaBneHunsn py,, Ma: MakcumaribHoe 3HaueHe Moaysist MTHOBeH-
HOro 3Ha4YeHUA B KaKOW-TO KOHKPETHOW TOUKE aKyCTU4eCKOro nons.

3.68 nnockocTb anepTypbl npeobpasoBartens: N110CKOCTb, NEPNeHAMKYSPHAs K OCU NyYKa 151 HecKa-
HUPYIOLLIMX CUCTEM UITM OCU CUMMETPUN a3UMyTanbHON NNOCKOCTU A1l cUCTeM aBTOMaTUIeCcKoro ckaHupoBa-
HUSA 1 bUsnYeckn NpUMLIKaloLLLas K yNkTpa3ByKoBoMy npeo6pasoarento [M3K 61828].

M pwuMedyaHune—[Ina NNockoro ynsTpa3ByKoBOro npeo6pasoBarens NIOCKOCTb anepTypbl COBNAAaeT C ero
Manyqalou.q,eﬁ NOBEPXHOCTbIO, A BOTHYTOro — cornpukacaeTtca ¢ nepucbepuﬁnoﬁ 4acTblo Msnyqalou.q,eﬁ NnoBEpPXHOCTN, AnA
BbINYKIOro — KacaeTCsl LieHTpa U3ny4aiowein nosepxHoctn. Cm. pucyHok 1.

3.69 paTumk: KOMMoHeHT MeaAULIMHCKOro YNELTPa3ByKOBOro AuarHocTuyYeckoro o6opyaoBaHus, BKIO-
yaowuin B cebs ynsTpa3BykoBon NpeobpasoBartent W/uivM rpynny aneMeHTOB yrNbTpa3ByKOBOro npeoG-
pasoBaTtensi COBMECTHO C HEKOTOPbIMU BCTPOEHHLIMU 3f1IeMEeHTaMW1, TaKUMU KaK aKyCTUYECKUe NINH3LI, Aepxa-
Tenb 1 np.

M pwunmeyanune— faTiuk, Kak NPaBuo, oTaerneH ot 6noka ynpasneHus ynsTpa3ByKoOBLIM NpUuGopomM.
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3.70 nynkT ynpaBneHus yNsTpa3ByKoBbIM NPUGOPOM: SreKTpoHHas YacTb, K KOTOpoi noacoeauHsItoT
BaT4mK.

3.71 NUHUA yNETPa3BYKOBOIo CKAHUPOBAHUA: [1Ns CUCTEM C peXXMMaMui CKaHMPOBaHWUSA ocb YMkTpa-
3BYKOBOIO NMy4Ka Kak /111 HeKOTOpOU Frpynnbl 3NIeMeHTOB yNLTPa3ByKoBOro npeo6pasoBartens, Tak U As
KOHKpeTHOro Bo36YXXeH/s1 yNETpa3ByKOBOro npeo6pasoBaTtens unv rpynnbl 3afeMeHTOB YNETPa3BYKOBO-
ro npeo6pasoBarens.

MpumeuaHus

1 MNoa nuHMeN cKaHUPOBaHMUSA MOHUMAIOT NMPOXOAUMbIN  aKYCTUYECKMM UMMNYNBCOM NYTh, @ HE NUHUIO, BUAVMYIO HA
9KpaHe MOHMTOpPAa CUCTeMbI.

2 Hactosilwmm cTaHgapToM Npeanonaraercsi, YTo Kaxaan oTAenbHasi IMHUA CKAaHMPOBAHUA NOBTOPSAETCA nocne
M3Ny4YeHUs1 HEKOTOPOIO YKCra aKkyCTUYEeCKUX MMNyNnbcoB. Ecnn Takor NOBTOPSIeMOCTU HeT, TO napameTpbl AN A4aHHOTO
pexuMa CKaHMPOBaHUSI HEBO3MOXHO OnpefenuTb MeToAamu, ONUCaHHBIMU B HacToAweM ctanaapte. Mpu oTcyTcTBUM
CUHXPOHM3aLUMM MOXET OblTb UCMOMNbL30OBaH MeTof, NPUBEAEHHbIN B NpunoxeHun F.

3 UanyyeHne oHOBPEMEHHO MO HECKOSIbKUM HarpaBneHWsIM B HACTOAWEM CTaHAapTe He PacCMOTPEHO.

3.72 paspeneHue NMHWNA YNETPa3BYKOBOro CKaHUPOBAHUSA Sg, M: [1N1A cucTeM aBTOMaTU4ECKOro cka-
HUPOBaHWS paccTosiHNE MeXAy TOYKaMU nNepeceveHns AByx 06yCnoBNeHHLIX OAHOTUMHBLIX CNeayoLWMX APYr 3a
ApYroM IMHUIA CKaHMPOBAHMUA C 3aaHHOW MIOCKOCTbIO.

[Mp nmeyanue —lpeanonaraercs, YTo cnegyowme Apyr 3a Apyrom AMHUK CKAHUPOBaHUSA COCeIHUE, UTO He
BCerga BO3MOXHO AnA CUCTeM pa3fiMyHbIX TUMOB CKaHWPOBaHUA.

3.73 ynbTpa3BykoBoi npeobpa3zoBaTtenb: YCTPOUCTBO NpeobpasoBaHns aNeKTPUIECKoA SHeprum B Me-
XaHUYECKYI0 UMM MEXaHUYECKYHO SHEPTUIO B SNEKTPUYECKYIO B YNLTPa3BYKOBOM AMana3oHe YacToT.

3.74 anemeHT ynkTpa3sBykoBoro npeobpasoBatens: OneMeHT ynsTpa3ByKoBoro npeobpasoBarte-
nA, Bo3byxaaemMbli 41 NONyYeHUs akyCTUHECKOro curHana.

3.75 rpynna aneMeHTOB yNLTPa3ByKoOBOro npeoSpasosarens: pynna aneMeHToB yNnLTpa3ByKOBOTO
npeo6pasoBarens, B036yXaaeMbIX COBMECTHO ANA NONYYEHUA aKyCTUYECKOro curHana.

3.76 pa3mepbl rpynnbl 3MeMeHTOB YNLTPa3BYKOBOro npeo6pasoparens, M: PasMepbl NOBEPXHOCTU
rpynrbl 31eMEHTOB FpyMbl 3IeMEHTOB YNLTPa3BYKOBOro NpeobpasoBartensl, yYUTbIBalOLLEN pasMepbl dne-
MEHTOB U PaCcCTOAHUSA MEXAY HUMM.

MpumedyaHwune—[ns gaT4uKa CEKTOPHOrO CKAHMPOBAHUSI 3TU pa3Mepbl ONPeaensioT BAOMb LIeHTpanbHON
NIMHUK cKaHUpoBaHuA. Ecnv ynbTpa3BykoBoii NpeobpazoBaTenb CUMMETPUYEH, TO 3TU pa3mepbl ONPEAENSIOT Mo IMaB-

HOMY NenecTKy HanpaBIeHHOCTM KaK MOXHO GrvKe K OCU WK NMIIOCKOCTU CUMMETPUM YALTPa3BYKOBOro npeobpasosa-
Tens.

3.77 HeonpepeneHHoOCTL (M3MepeHunin): MNapameTp, CBA3aHHbIA C pesynsTaToM U3SMepeHnsl, XapakTepu3ay-
tOLLIMIA AUCNIEPCUIO 3HAYEHWIA, KOTopble 060CHOBaHHO MOTYT 6bITb MPUNUCaHBI U3MEPSIEMO BENWUYUHE [3].

4 O603HauvYeHun

a, — achdekTUBHLIA paguyc ruapodoHa;

ag — reomeTpuyeckui paguyc rugpodoHa;

a — achchekTUBHBIN paanyc HecdroKycupoBaHHOro ynkTpa3ByKoBoro npeobpasoBaTens;

an3, 8ne — adhdeKkTUBHbIE paauyChl aKTUBHOTO arieMeHTa ruapodpoHa, onpeaeneHHble No U3MepPeHnam au-
arpaMMbl HanpaBIEHHOCTK, NMPU YPOBHSAX CHKeHUst MUHYC 3 B 1 MuHyc 6 ab;

max — MaKkcumanbHbI 3chheKTUBHBLIN paguyc rugpodoHa B ero KOHKPETHOM NPUMEHEHWUN;

arp — nepuoa akycTu4yecKkoro NoBTOpPeHUS;

A, — nnowagb nyyka;

Aq — reomeTpuyeckas niolwaab ynsTpasBykoBoro npeo6pasoBarens;

Ao — nnowagb Bbixoda My4ka;

A — nnowagb CKaHUPOBaHUS;

BW — LUMpUHA NONOCHI;

c — CKOPOCTb 3BYKa B cpefie pacrpocTpaHeHusi (kak npasusio, B Boae);

C — eMKOCTb Ha koHLe kabensi rugpodoHa;

Cy — BXOJHas eMKOCTb, NapasnsenbHas Harpyske;

Fowt — aKycTuyeckas 4acTtoTa, YacToTa aKycTMYecKoro Bo3gencTBUS;

fy — aKycTuyeckas yacTora no nuKy MMnNyrnbca;

fi — ycpeaHeHHasi No BpeMeHU aKycTuyeckas 4acToTa;
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Fy — 0,69%xA//(nnowaab nyyka Ha ypoBHe MUHYC 6 AB);
I — MrHOBeHHO€e 3HaYyeHUue UHTEHCUBHOCTH;
Iy — WMHTEHCUBHOCTb Ha BbiXoAe Nny4ka;
I, — ycpeaHeHHas No UMNYNbCY UHTEHCUBHOCTD;
Liopa — ycpeAHeHHas B NpocTpaHCTBe U N0 UMNYNbCY UHTEHCUBHOCTD;
Loia — ycpegHeHHas B NPoCTpaHCTBE U MO BPpeMeHN MHTEeHCUBHOCTb;
Lsppa — MPOCTPaHCTBEHHbIA NUK yCPeAHEHHOW NO UMNYNbCY UHTEHCUBHOCTH;
I, — ycpeAHeHHasa No BpeMeHU UHTEHCUBHOCTDL;
Iy — BPEMEHHOWN NUK UHTEHCUBHOCTMU;
spta — MPOCTPAHCTBEHHbIW MUK ycpeAHEHHOW NO BpeMeHU UHTEHCUBHOCTH;
Y. — MPOCTPAHCTBEHHbIW MUK NUK-BPEMEHHOW UHTEHCUBHOCTHU;
k — BOIMHOBOE YNUCNO (= 27/A);
K, — nonpaBoYHbIi ko3 MLMEHT Ha MPOCTPaHCTBEHHOE yCpeaHeHWE;
M(f) — YyBCTBUTENbHOCTbL XOMNOCTOro XoAa Ha KoHue kabens;
M (f) — YyBCTBUTENbLHOCTL Ha KOHLe Kabens nog Harpy3komn;
p — MrHOBeHHOe 3Ha4YeHue aKyCTUYeCKOro AaBrieHUs;
pii — WHTerpan UHTEHCUBHOCTU B UMMYJILCE;
ppsi — WHTerpan KBagpatoB AaBleHUs B UMNyTbCe;
Pm — cpeaHee NUKOBOEe 3HaYeHNe akyCTUYECKOro AaBneHus;
[ — BpEeMeHHOMW MUK aKyCTMYeCKOro AaBreHus;
prr — yYyacToTa NOBTOpPeHUs1 UMNYNbCOB;
pro — nepuoa NOBTOPEHUA UMMNYNbLCOB;
Psor — MNpPOCTpaHCTBEHHBIN MUK 3chcheKTMBHOro aKycTUYeCKOro AaBneHus;
Psptp — NPOCTPaHCTBEHHbIN MUK BPEMEHHOTO NUKa aKyCTUHECKOro AaBeHUs;
Prms — adppekTUBHOE aKycTUUeCcKoe AaBreHue;
P+ (Pg) — MUKOBOE aKycTUYyecKoe AaBreHUe cXaTus;
p_(py) — MUKOBOE aKycTU4ecKoe AaBrieHue pa3pexeHus;
P — nonHag ynbTpasByKkoBasi MOLLHOCTb;
Poeam — nonHas MOLLHOCTb YbTPasByKOBOrO U3NyHEHUA N0 OAHON JIMHAN CKaHUPOBaHUS;
Ron — OTHOLUeHVE WMPUHBbI MyYKa Ha ypoBHE MUHYC 6 Ab k apdexkTuBHOMY anameTpy ruapodoHa;
Ss — pasgeneHue NUHUNA YNBTPa3BYKOBOro cKaHUpoBaHUS;
srp — Mepuoa NOBTOPEHUA CKaHUPOBaHUSA;
srr — YacToTa NOBTOPEHUS CKaHMpOBaHUS;
Iy — ANUTenbHOCTb UMMNYNbCa;
U\ (F) — HanpskeHue Ha koHLe kabensa ruapodgoHa;
v — MrHOBEHHas CKOPOCTb YacTuL;
Xops Yob — BbIXOAHble pasmMepbl nyyka;
z — paccTosiH1e Mexay ruapocdoHom 1 ynkTpa3ByKoBbIM NpeobGpa3oBaTenem;
Z, — paccTosiHue Z;
Zofiset — PaCCTOAHWE Zgsiset;
Zopsi — paccTosiHue Zp,;
z, — paccTosiHue z,;
Zgpta — paccTosiHne Zgp,;
Zy — KOMIITEKCHbIV BbIXOOHOW 31EKTpUyeCcKUin UMnedaHc rugpodoHa nnu rugpodpoHa ¢ npeaycunu-
Tenem;
Z — 3eKTpUYeckuin UMNeaaHc Harpysku;

Wg, Wyp, Woo — LIMPUHA MYyYKa (Ha ypoBHSAX MUHYC 6 AB, MuHyc 12 o6 1 muHyc 20 ab);
— napameTp HenuHelHOCTH;

(€] — yron nageHus ynsTpassyKoOBO! BOMHbLI OTHOCUTENLHO OcU FrMAPOodhoHa (O4, Of: C YPOBHAMM Cha-
Aanvs MuHyc 3 Ab 1 MuHyc 6 4B 0THOCUTEbHO MakcuMarbHOW YyBCTBUTENBHOCTH);

A — ANVHa aKyCTUYECKOW BOMHbI B XKUOKOCTY;

p — yAenbHas NI0THOCTL cpefbl pacnpocTpaHeHUs (Kak npasuno, Boabl);

Cm — napameTp HeNnMHEeWHOCTU pacnpocTpaHeHus;

® — Yyrnoeas4vacroTa.
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5 Tpe6oBaHus K U3MEPEHUSIM

5.1 Tpe6oBaHuAa k ruapodoHaM U yCUNUTENSIM

5.1.1 BeegeHue

MmapodoH 1 ycunutens BbIGUpatOT B COOTBETCTBUM C NPUBEAEHHLIMU HUKe TpeboBaHUSMW. U3roKeHHbIe B
aToM pasgene TpeboBaHus kK ruapodoHaM 1 yCUnuTensim ONOSIHAIOT UMK 3amMeHsiioT TpeboBaHus, ycTaHOBMEH-
Hble B MOK 62127-3.

5.1.2 O6wue nonoxeHus

B HacTosiLeM cTaHaapTe ruapodoH paccMaTpUBalOT Kak YCTPOMCTBO, pearMpytollee Ha akyctudeckue
BOIMHbI TAKUM 06pa3oM, YTO reHepuMpyeMoe UM 3MEKTPUUECKoe HanpsbKeHUe NponopLMOoHanbHO akyCTUMECKOMY
Aasnerunto [MOK 60050-801]. B obLwiem criydae 370 COOTHOLUEHWE 3aBUCUT OT 4acToThl, U ero NpeacTasnsaloT
creayroLWwmnmM BeipaXkeHUeM (CM. npunoxeHune D):

p(t) = 371 [UL(F) I M(F)], ©)

rae p(t) — MrHoBEHHOe akycTudecKoe JaBreHune;
3-1— obpaTHoe NpeobpaszosaHue Pypbe;
U, (t) — pesynerat npecbpasosaHus Pypee oT u (f);

MpunmeyaHwue— Peanusauusa atoro metoga paccmoTpeHa B npunoxexHum D.

Ecnu ruapodoH nnv rugpodoH ¢ npeaycunurenem CoOOTBETCTBYET Y3KOMOTOCHOMY I'IpI/I6J'IVI)KeHVIIO, Kak
3TO M3NOoXeHo B 5.1.7, TO MTHOBEHHOE aKyCTn4eckoe AaBlieH1ne MOXHO onpeaesimtb U3 ypaBHEHUA

pt)= u (&) My (faw), (4)

rae M (f,us) — YyBCTBUTENBLHOCTL Ha KOHLe kabens mof Harpy3kod Ha 4YacTtoTe aKyCTU4ecKoro
BO34eMCTBUS.

5.1.3 YyBscTBUTENBHOCTL rMapod)oHa

Ecnv ruppodboH npumensiioT 6e3 npeasapuUTenbHOro yCUnuTens, To YyBCTBUTENbHOCTb Takoro ruapo-
doHa gokHa cooTBeTCTBOBAaTL YYBCTBUTENBHOCTM Ha KOHLUe Kabena nop Harpy3KoW, kKotopas AoMkHa
6bITb ONpeaeneHa Ans KOHKPETHOW aMeKTpuyeckoi Harpyaku (cm. 3.20).

Ecnu npumeHsoT npeaBapuTeribHbIA YCUNUTENb, TO YYBCTBUTENBHOCTb ruapod oHa Takke onpeaensioT
Kak 4yBCTBUTENILHOCTL Ha KOHLIe KaGens noa Harpy3Kom, KoTopasi OTHOCUTCS K KOHKPETHOMY ruAapodoHy ¢
npegycunureneM.

MpumevaHus

1 MeToa, nanoxeHHsIn B MOK 62127-3, moxeT OblTb UCMONb30BaH AN ONpeaerneHnsl YyBCTBUTENbHOCTUA Ha
KOHLe Kabens nop Harpy3Koi no U3BeCTHOW YyBCTBUTENbLHOCTU XONOCTOro X0Aa Ha KOHLe kabens.

2 MpuMepbl TEXHUYECKUX XapakTepucTuk ruapodoHoB npeacTaeneHsl B Tabnuue B.1 (npunoxexve B).

5.1.4 XapakTepucTuMKa HanpaBneHHocTU rugpodgoHa

XapakTepucTuKa HanpasneHHOCTU ruapodyoHa AOMMKHA ObITb U3BECTHOM.

CviMmeTpusi gnarpammel HanpasneHHOCTU I0IPKHa COOTBETCTBOBATL TpebGosaHuaM MOK 62127-3.

MpumeyaHune— XapakTepucTuky HanpaeneHHocTU ruapodoHa Heo6xoauMo 3HaTb MO ABYM MPUHMHAM.
Bo-nepBbix, 370 MOXeT 6biTb HEOBXOAMMBIM KaK YacTb NMpoueaypbl ONUCAHNA NOMSA B COOTBETCTBUM C MPUIOXKeHuem B,
rge pekoMmeHayercs, 4yTo6bI AvarpaMmma HanpasneHHOCTUN 6bina nsBecTtHa Ha COOTBeTCTByIOLI.I,eI7I 4yacToTe aKycTuieckoro
Bo3aencTBuA. Bo-BTOpLIX, AnarpamMmMy HanpaBneHHOCTU UCMONb3YIOT Npu onpeaeneHun 3dpceKTUBHOIO paguyca rug-
podoHa.

5.1.5 3ddekTUBHBLIA paguyc ruapocdoHa

[orxkeH 6bITb M3BecTeH adeKTUBHBIN paguyc ruapodoHa, onpeaeneHne KOTOporo creayeT Bbinosi-
HATb METOI0M, N3NOXeHHbIM B MOK 62127-3.

5.1.6 Bbi6op pasmepoB aKTUBHOTO 3fieMeHTa ruapodoHa

5.1.6.1 O6wue nonoxeHusa

IMpu BLIGOpe adhchbekTUBHOrO paguyca ruapodoHa AN KOHKPETHBIX 3aAa4 Heo6XoaUMO YUUTLIBATD Crle-
ayouwee.

B naeane paguyc anemeHTa AomkeH 6bITb cpaBHUM WM GbiTb MeHbLLIe YETBEPTU ASMHBI aKyCTUYECKOH
BOJHbI, Tak YTOBbLI U3SMEHEHUs1 aMMIMTYAbI UK hasbl He OKasbIBaNW CYLLIECTBEHHOIO BMUSHWS Ha HeonpederneH-
HOCTb pesynbTarta UsmepeHusl.
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M3-3a 6onbLUoro Yucna TUNOB YNLTpa3ByKOBLIX NpeoGpa3oBaTenei HEBO3MOXHO YCTAHOBUTb NPOCToe
COOTHOLLEHWE MexXAY ONTUMasibHBIM 3HavyeHneM abhekTUBHOrO pasMmepa rugpodoHa 1 TakUMK NapameTpami,
Kak pasmepbl yNbTpa3BykoBOro npeobpasoBartens, AnvHa akyCTUYECKOMN BOJTHbLI M PacCTOsIHUE OT YNbTpasBy-
koBoro npeobpasoBartens. Tem He MeHee, B YCIIOBAAX AanbHEro Nons BO3MOXHO OCNabuTb ykasaHHbIN Bbllle
Kputepuid. [Npu onpeaeneHnn MakCUMarbHOro paanyca a,,,, aKTUBHOIo afieMeHTa rugpodpoHa, NpUrogHoro Ans
n3MepeHus napameTpoB KpYrIbiX YNLTpa3BYKOBbIX NpeobpasoBaTteneil, 4oNyckaeTcsa UCNONb30BaTh creay-
oL Kputepui [4], [S]:

Amax = (M8aY) (12 + 22)", (5)

roe a, — addeKkTUBHbLIN paauyc ynsTpa3ByKoBOro npeobpasoBarens;

| — pacctosiHue mexay ruapocoHOM U UsnydatoLlei NOBEPXHOCTLIO YNLTPa3BykoBoro npeobpasoBa-
Tens;

A — AnvHa aKkycTUYECKON BOSHbI, COOTBETCTBYHOLLAs YAaCTOTe aKyCTUYeCKOro Bo3aencTeus.

370 BbIpaXkeHWe MOXeT BbITb UCMOMb30BaHO U ANst hoKyCUpyemblx YNETPa3ByKOBbIX NpeoGpasoBarte-
nen.

[ina yneTpa3ByKoOBbIX NpeobpasoBaTenei C HEKPYNbIMUA aKTUBHBLIMA 3fieMeHTamu BeipaxeHue (5) Mo-
XeT BbITb UCMIONb30BaHO, ECIIA 3aMEHUTL &4 3HaYeHUEM MONMOBUHLI MAKCUManbLHOMO pasMepa ynbTpa3ByKOBOro
npeobpaszoBaTens w1 rpynnbl aNeMeHTOB YNbLTPa3ByKOBOro npeobpasoBarens.

TpeboBaHUs kK pasmepy akTUBHOTIO 3rieMeHTa rugpodoHa nNpu U3MepeHnn NnapameTpoB YIbLTPa3ByKOBOTO
norsi, reHepupyeMoro annapaTtamu Ans yrnsTpassykoBow Tepanuum, MoryT GbiTb CHYKEHb! (cM. 8.3.1).

PesynbTaTthl aKcrnepMMeHTarnbHbLIX UccrneaoBaHuiA NpeacTaBneHs B [1].

5.1.6.2 BdpdexT NpocTpaHCTBEHHOIo ycpeaHeHNs!

PeanbHble Tpe6oBaHUA k obecnevyeHno He06X0AUMOro OTHOLLIEHUST CUrHanN/Wym unu gapyrie TpeGoBaHUs
MOTYT BbIHYAUTb UCNOMbL30BaTh FMAPOdOH C pasmepaMmn akTUBHOIO afieMeHTa, 60NbLMMK NO CPaBHEHWUIO € pe-
KoMeHayeMbIMU Bbiwe. B aTom cnydae cneagyeTt ¢ OCTOPOXHOCTbIO NOAXOAUTb K UHTepnpeTaumn peaynsraTos
N3MEPEHWI, Tak Kak Nbe303reKTpuieckuii ruapodoH — 370 hasouyBCTBUTENbLHBIA NPUEMHUK, KOTOPbIA MHTErpyu-
pyeT KOMMIIEKCHOE akycTUHEeCcKoe AaBneHne B Npeaenax CBOEro akTMBHOMO afieMeHTa.

Mpn HeobxoaAMMOCTH criedyeT BLINOMHUTL NPOCTPAHCTBEHHOE YCpeaHeHWe No npolieaype, ONUCaHHON B
MPUNOXeHUN E.

Ecnu ruapodoH nepeMecTuTb U3 TOUKU, COOTBETCTBYIOLLE MaKCUMaibHOMY 3HAYEHUI0 NPUHUMAEMOTO
curHana, B HanpassieHUn, NePrnenanKyIspHOM K OCU NyyKa, Ha paccToaHue, pasHoe addekTMBHOMY paguycy
ruapodroHa, To yMeHbLUIEeHe curHana He 4ormkHo npesbiwaTh 1 6. Ecnu aT1o TpeboBaHue He BLINONHAESTCA, TO
HeobxoauMo BBECTY Nomnpasky Ha MPOCTpaHCTBEHHOe ycpeaHeHue (CM. npunoxeHue E). Bonee TouHble nonpasku
JonyckaeTcs BBOAUTL, €CM yUuTeHbl AudpakunoHHble addekTsl [4]—7].

5.1.7 lnpuHa nonocobl

5.1.7.1 Y3konornocHoe npubnmxeHue

Y3KkononocHble NpubnuxkeHWs cnegyeT paccMaTpuBaTh Kak AONYCTUMbIe KaXablid pas, korda napameTp
HenMHeMHOCTU pacnpocTpaHeHus MeHblue 0,5 (cm. 7.2.4).

B aTom cnyyae 3HayeH1e YyBCTBUTENbLHOCTM Ha YacTOTe aKyCTUYECKOro Bo3AeMCTBUA NpeacTaBnseT
coboli 3HaYeHUs YYBCTBUTENbHOCTU Ha BCEX MHTEPECYIOLLMX YacToTax.

MpumevaHusn

1 [—lpl/l N3MEPEHUAX Y3KOMONMOCHbBIX aKyCTUHEeCKUX CUrHanoB npegnonaraeTcd, YTo BCe CyWeCTBEeHHble YaCTOTHbIe
CoCTaBendwwmne curHana nposBnATCA HaA YacToTax, BnM3Knx K YyacTtoTe aKyCTuU4eckKkoro BOSAGFICTBVISI. B atom cny4vae
ByayT npoucxoanTe N HeBoNbLUKE N3MEHEHVSI YYBCTBUTENbBLHOCTU ruapodhoHa Ha KOHLe Kabens nop Harpy3Kou.

2 T[lpvBepeHHOe BbIWEe YNPOLLEHHOE NMpearnonoXeHne MoxXeT OblTb UCMONb30BaHO U MPY M3MEPEHUN akycTu4ec-
KUX ronen ¢ 4danexko OoTCToAWUMKU Apyr OT apyra 4YacTOTHbIMU COCTaBIIAKLWWMK MPU YCIIOBUK, YTO YYBCTBUTENBHOCTbL
ruapocoHa Ha KOHLe Kabena nopa Harpy3Kou NULb He3HaUYMTENbHO U3MEHSIETCH B YaCTOTHOM AuanasoHe, TpeGyeMom
4OnaA TOYHOro npeactaereHns akyCTUYeCKoro curHana.

Ecnn sHavyeHne napamMeTpa HeNMHEMHOCTU pacnpocTpaHeHus npeebiwaeT 0,5 (cM. 7.2.4), Torga vyB-
CTBUTeNbHOCTL rMapodoHa (N ruapodioHa ¢ NpeaycunuTenem) Ha KoHue kabens noa Harpy3kon He
[OIKHa U3MeHATbes boree Yem Ha + 3 Ab B AManasoHe YacToT fOT 04HOM OKTaBbl HUXKe A0 HE MeHee YeM Ha Tpu
OKTaBbl BblLLE YacTOThbl aKycTU4eckoro BozaencTemua unu 4o 40 My, npuyem onopHoe 3HaveHue 0 ab cooT-
BETCTBYeT YacToTe aKycTU4ecKkoro Bo3AeicTBus f,,;. Takum obpasom Ans yactoT

fot ] 2 < F< MiN{BFyys, 40 ML} (6)
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ypoBeHb YyBCTBUTENbHOCTU M 5(f) AoIKeH GbITh B Mpeaenax
ML, ae(fawt) — 3 BB < M|, 4g(f) < M, gg(faws) + 3 BB, (7)
rae My gg (fawr) = 20 1g (ML (F)/M) n My =1 B/Ma.

Mpwumeyanune—Vmeertcs Hay4Hoe 06OCHOBaHWE Ars YCTAHOBIEHUS BEPXHEN rpaHuLbl HacToT (8f,us). Apyron
npeaen (40 MI'u) BeibpaH notomy, 4to 40 MINy — npegensHasn vactoTa npu kanubposke ruapocoHoB no MAK 62127-2.
Mo BO3MOXHOCTU CneayeT BbIMONMHATE peKoMeHaaumm, BbipaboTaHHble B [6], [7], B COOTBETCTBUM C KOTOPbIMMU fyys/ 16 <
< < 8 faus, T. €. YaCTOTHLIN AManasoH NPOCTUpaeTcst OT 4 OKTaB HUXeE fays M 40 3 OKTae Bbiwe fys CM. Takke [8], [9] n
npunoxenue A.

Ecnu yakononocHble NpubnkeHnst HeonpaeaaHHbl, TO criedyeT BhINoNHUTL U3MEPEHUs B LLUMPOKOI nonoce
YacToT B COOTBETCTBUM € 5.1.7.2.

5.1.7.2 'smepeHus B LUMPOKOI Nofoce YacToT

B cnyydasix, korga y3konornocHble npubnimkeHns HegonycTuMbl, a HeonpeaeneHHOCTb PesyrbTaTos U3Mepe-
HWA CTAHOBUTCSA HenpuemnemMo 6onbLUCK 13-38 OrpaHNYEHHOCT YacTOTHOrO AManasoHa ruapodoHa, pekomeH-
AyeTcs BBOAWTL MOMpaBKu Ha YaCTOTHYIO 3aBUCMOCTb YYBCTBUTENBHOCTU rugpodyoHa U Hannyme 4acToTHbIX
COCTaBNsIOWMX B BOMHOBOW ¢hopme ynbTpasBykoBOro UMnysbca. Mpuy BbinonHeHWn TpeboBaHWiA K MeToay
obpaTHol cBEpPTKN NPUMEHEHWE METOAOB, OMNMCAHHbIX B MPUIOXKEHUM B, MoXeT npueecTi K 6onee ToYHLIM pe-
3yneraram.

5.1.8 lluHeHOCTL

TNuHeliHocTb NpeobpasosaHust rMAPod)OHOM akyCTUHECKOro CUrHana pekomeHayeTcs cobntoaate Ao 5 MMa.

JoskeH GbITb yKasaH BEpXHUWiA Npeaen AnHaMudeckoro gnanasoHa (0cobeHHo, ecniv oH Huke 5 MMa).

5.1.9 Yeunutenb curHana rugpodoHa

XapakTepucTnkv rmapoddoHHBIX yCUNUTeen AoIPKHbI YAOBMNETBOPSATL credyrowmmM TpeboBaHusM.

[na sBcex ycunurenen:

KoadbpuumeHT yeuneHns rugpodoHa ¢ npegycunurenem 4ofhkeH obecneqnsaTh BbiNorHeH e TpeboBa-
HAM 5.1.7.

O6bLwwas YyyBCcTBUTENBLHOCTL rMgpodoHa ¢ NpeaycUnuTenem B rpeaenax ycTaHOBMEHHOM NONoChl Yac-
TOT He JOSKHA U3MEeHsITbCS bonee Yyem Ha £ 0,5 Ab Ha NoboM YacTOTHOM oTpeske wupuHon 100 klu,

OTKMOHEHWNs OT MMHENHOCTUN OTKNNKA Ha BXOAHOW CUrHan B AMHaMuveckom ananasoHe 50 b He aomxHbl
npesbiwats + 0,3 ab.

M3mepsieMblil CNekTp Wwyma, reHepupyeMbIi rmapo¢oHOM ¢ npegycunureneM, OKeH 6bITb CyLLECTBEHHO
HW30K, YTODLI 0becneunTb Tpebyemoe Npu U3MepeHUsaX OTHOLIEHUE cUrHas/LLIym Ha NMto6boi YacToTe B paccmMaTpu-
BaeMOM AuanasoHe YacToT.

J[orkHbl BbIThb yYKazaHbl crnegytoLme yHKLMOHaNbHbIE NapaMeTphbl:

-4acToTHas 3aBUCUMOCTb KoadbdprLmeHTa ycuneHus;

- YacToTHas 3aBUCUMOCTb 3f1IeKTpUYEeCKoro uMnegarHca Z, B Buae pearbHoi U MHUMOW YacTtei (cM. 3.20)
WIN PE3UCTUBHOMN U @MKOCTHOW COCTaBNAIIOLLNX;

- BbIXOQHOW UMNeaaHc.

JononHutenbHble TpebosaHus k auddepeHLmManbHBIM yeUnuTensm:

MmMnepaHc Taknx yeunutenen AomkeH yaoBNeTBOPATb U3NOKEHHBLIM Bbille TpeboBaHUAM 3a UCKIloueHneM
TOrO, YTO UMMNEeaHC N3MEPAIOT MeXAy ABYMS aKTUBHLIMU BXOAAMMU.

B yactoTHOM AnanasoHe oT ogHOM OKTaBbl HUXe f,,; 1 A0 ABYX OKTaB BhiLLE ocnabneHve BXoAHOTO curHana
[OMKHO ObITb He MeHee 40 ab.

5.1.10 AinuHa ka6ens rugpodoHa U ycunurenu

CoeanHnTenbHbIN kabenb crneayeT BuIOUpaTh Takon ANIMHBI U C TaKUM BOJTHOBLIM CONPOTUBMEHUEM, YTOObI
€ro dneKTpU4eckuin pe3oHaHC He BMUsN Ha LWUIMPUHY Nonockl rmapodoHa nnv rugpodoHa ¢ Npegycunure-
nem. Kabenb 4omKeH UMeTb Takke COOTBETCTBYIOLLNIA BEIXOAHOW pa3beM.

Ana yMeHbLUEHUA BNANAHWUA pe3oHaHca B coeAUHUTENbHOM kabene ero AnvHa (B MeTpax) A0spKHa ObITb He
6onee vem 50/(f,,; + BW_»), rae f,, — 4YacToTa akycTuveckoro Bosgeucreusn, My, BW_,, — wupuHa
nonocbl curHana ruapodorHa Ha ypoeHe MuHyc 20 a6, MMy, B 60nblUuMHCTBE criydaes NoaxoauT kabernb Anu-
HoM < 15 cm [12].

MpumevaHusn

1 PeKOMeHAyeTCH o6pau.|,an> BHUMAHME Ha CcormnacoBaHue BbIXOAHOINo nmneaaHca runpoq)oua C nNpeaycunurte-
nem n BXogHoro nmnegaHca noacoeAnHeHHoOro N3amMepuTenbHOro yCTpOﬁCTBa.

2 Mertogabl, KOTOpble MOIYT GbITb UCMNONL3OBaHbLI AN BBEASHUA MONPABOK U3-32 BNUSHUS KOHEYHOW LWUPUHbI

nonockl rnapodoHa ¢ NpeaycCUNUTenem Ha BOSIHOBYIO DOPMY, NCKaXKEHHYI0 U3-3a 3(EKTOB HENMHENHOTO pacnpocT-
paHeHus, npeacTaeneHsl B npunoxenun D.
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5.2 Tpe6oBaHuA K cMCTeMaM NO3MLMOHUPOBAHUA U U3MepUTenbLHOMY 6aKy ¢ Bogou

5.2.1 O6wue nonoxeHus

CyuiecTByeT MHOXECTBO pasfNiHbIX CUCTEM, KOTOPbIE MOTYT BbITb UCNONbL30BaHbI AJ1S YCTAHOBKA FUAPOo~
¢doHa 1 ncnuITyeMoro ynsTpasBykoBoro npeo6pasosarens. Huxe nepevncneHsl o6wme TpeGosaHns K onTu-
ManbHbLIM XapakTepucTuKam 3TUX CUCTEM, NPUMEHUMBIX ANA Lenei HacToAwero ctangapra. JjonyckaeTcs npu-
MEHATbL N ApYyrue CUCTeMb NMO3ULIMOHUPOBaHUA C SKBUBANEHTHLIMA XapakTepucTukaMmu. B npunoxenum J pac-
CMOTpeHa npocTast KOHUIypaLIms UsMepuTensHoro baka ¢ pasMelLeHHLIM B HeM rugapodoHOM U yNLTPa3BYKoO-
BbIM Npeo6pa3soBaTeneM, Ha KOTOPOW Noka3aHbl OCU KOOPAUHAT U CTeneHn cBoboabl, COOTBETCTBYIOLME Tpe-
60BaHUAM HacToslLLero cTaHaapTa.

5.2.2 CucteMbl NO3MLIMOHUPOBAHUA

5.2.2.1 Mo3nuuoHUpoBaHe yNbLTpa3ByKOBOro NpeoGpasoBartens

UcnbiTyeMblil ynbsTpasByKkoBoO# NpeobpasoBatenb A0/MKEH ObITb yCTAHOBNEH B CUCTEME NO3ULIMOHUPO-
BaHWUA TakMm obpasom, 4Tobbl ero usnyyarowaa NOBepXHOCTb Bbina NOMHOCTLIO NOrpy)XeHa B BOAY U HA TakoM
paccTosiHAN OT Kako-nubo GrivbkaiLue NOBEPXHOCTIU, HaNpUMep NOBEPXHOCTU BOAbI, YTOOLI OTPaXKeHHbIN OT Hee
curHan He UHTepdepupoBas ¢ OCHOBHLIM CUTHANOM, NPUHUMaeMbIM ruapodoHoM. B 3Tom cnyvae AomMKHO GbiTb
cobnioieHo cneayiollee YCroBue.

Ecnmn z — pacctosHue mexay aKkTMBHbIM 311eMeHTOM ruapodoHa 1 nsnyyarLllein NOBEePXHOCTLIO YALT-
pa3BykoBoro npeo6pasoBarens, a { — 0TPe30K BpeMeHWU Mexay NpUXoAoM NPSMOro UMNYMbCHOTO CUrHana
Ha rugpodoH 1 OKOHYaHWEM nepuoda U3MepeHus curHana ¢ ruapodoHa, To MUHUManLHoe paccTosHue h
MexXdy oCblo YNLETPa3BYKOBOro Myy4kKa 1 oTpaxatoLen NoBepXHOCTLIO criedyeT onpeaensiTe U3 BblpaXeH s

(22 + 4h2)12 — z > ct. (8)

MpeacraensaeTcsa NpednoyTUTENbHBLIM NOTPYXXaTe YNETPa3BYKOBOW NpeoGpazoBaTenk B BOAY U He UC-
Nonb3oBaTh Kakyto-nMbo MemMbpaHy Mexay ero usnyqatowein noBepxHocTbio U Boaoi. Ecnu, ogHako, membpaHa
HeobxodvMma, TO OHa AOMMKHa ObITb TOHKOW, HACKOSILKO 3TO OCYLLECTBUMO, U PaCTOSIOKEHHOW NO BO3MOXHOCTU
Hanbonee 6n13Ko K M3nyYaroLLiel NoBEpXHOCTU yNbTpa3BYKOBOro npeo6pasoBarens. MNpu 3ToM pekomeHay-
eTCsl UCMNOMb30BaTh CBASYIOLWI reflb Ha BOAHOW OCHOBE U NPUHATL Mepbl, YTOBLI B HEM He BbUIo My3bIPLKOB
BO3dyxa. B peaynbTaTthl M13MepeHunii 4OMKHbI ObITb BHECEHbLI NONPaBKW Ha MOTEPU aKyCTUYEeCKOro cUrHara B Mem-
6paHe, ecriv OHN OKaXKYTCS CyLLECTBEHHBIMU.

5.2.2.2 MoanumoHnposarme rugpodoHa

MapodoH gomkeH 6bITb ycTaHOBNEH B KOOPAWHATHOW cucTeMe NO3ULMOHNPOBaHUA Tak, YToObl Hanpaene-
HUe MaKCMMaribHON YyBCTBUTENbHOCTU ruApodoHa 6bi10 NPUBNU3UTENLHO NapannenbHbIM OXUMaaeMoMy Ha-
MpaBneHnio OcK NyyKka UCMbLITyeMOro ynbTpa3ssykoBoro npeobpasoBarensi.

[MpwvwmeyaHue—[nsa ycTpaHeHUn BNNAHWUA OTPaXKEHWI ynbTpasByka OT MOBEPXHOCTU MeMbBpaHHOro rugpodo-
Ha Ha pe3ynbTaTbl U3MEPEHWI Nonen HenpepbIBHOW BOMHbI TMAPOGOH MOXET ObiTb HEMHOrO HakKNOHeH. TakoW HaKIoH
obecrneunt OTCYTCTBUE 3HAYUMMOM UHTepdepeHUMn NPSIMOTO curHarna oT npeobpa3oBaTernsa ¢ OTPaXXEHHbIM CUTHANOM OT
rmgpochoHa U UCKIIOUMT BIUSIHUE CUIHAra, OTPaXEHHOro OT yNLTPa3ByKOBOro npeobpasoBaTens U Takke Bbi3blBalo-
wero nHTepdepeHumonHble addekTl. [IBe meToankn, ucnonb3yemole Ans onpeaenexdust Tpebyemoro noeopota (Ha-
krnoHa) ruapodoHa, onucaHsl B NpunoxeHuun B.

5.2.2. 3 lNpocTpaHCTBEHHOE NMO3ULNOHUPOBaHUE

FuapodoH n/unu ynstpasBykoBoi npeobpasoBaTenb A0/KHbI BbiTb PacnonoXeHbl B cUcTeMe No3uum-
OHUPOBAHUA TakUM 06pa3omM, UTobbl 0becnevnTb UX NepemellieHue ApYr OTHOCUTENLHO Apyra U YCTaHOBKY B
3afaHHyo TOYKY MpoCTpaHCcTBa U3MepuUTenbLHOro 6aka ¢ cobniogeHeM cnegyowmnx TpeboBaHuiA:

a) NpeaycMOTPETb BO3MOXHOCTL MepeMeLLieHNA BAONb TPEX OPTOroHarbHbIX 0ce (X, ¥, Z), ofHa U3 KOTOPbIX
(Ha3biBaeMas Ocblo Z) A0IMKHA COBMaAaThb € OCbIO aKTUBHOTO 3rieMeHTa YNbTpa3ByKoBOro npeobpasoBarens;

b) npeaycMoTpeTb BO3MOXHOCTb BOCMIPOU3BEASHUSA NoSoXeHus rugpodoHa unv npeobpasosartens, X
nepemeLleHUin U NOBOPOTOB, YTO PEKOMEHAYETCA peann3oBbiBaTb C MOMOLLLIO UHAUKATOPOB NepeMeLLeHNi 1
NoBOPOTOB;

C) NOTPELIHOCTb YCTaHOBKU ruapodyoHa unu npeobpasoBaTerssi B 3a/iaHHY0 TOUKY HE IOSDKHA NpeBbILaTh
MeHbLuero u3 aHaveHni — 0,10A unm 0,05 mm.

MpumevaHnus

1 Mocne 1CTMPOBKM OCb Z AOIKHA GbITh NapannenbHa ocyu Ny4vka ynsTpa3ByKoOBOro npeobpa3soBarens.

2 [Ins HeKoTOpbLIX U3MEPEHUI AONYCKAETCS CHU3UTL TPeBOBaHWS K TOMHOCTU NO3ULMOHUPOBaHUS. Pa3yMHbIM
OCHOBaHMEM ANsi 3TOro0 MOXeT GbiTb COOTHOWEHNE Mexay TOYHOCTbIO NO3NLIMOHUPOBAHWUSA U ANaMETPOM aKTMBHOIO
anemeHTa ruapodoHa. Tak, B HanpaeneHnn, NeprneHaukynspHoOM K HanpaeBneHuio pacnpocTpaHeHus ynsTpassyka, [o-
CTaToyHO TOYHOCTW, cooTBeTcTBRyowen 10 % AnameTpa akTUBHOrO anemeHTa ruapod)oHa, a B HanpaerneHuy, naparn-
NenbHOM HarpaeneHutio PacnpoCcTpaHEHNs! YNbTPas3Byka, TOHHOCTb MO3ULMOHMPOBAHNS MOXET ObiTb paBHOW auameTpy
aKTUBHOIO anemeHTa rmgpodoHa.

15



FOCT P M3K 62127-1—2009

5.2.3 bak ¢ Boaon

5.2.3.1 O6wme nonoxeHus

Pa3smepbl nameputensHoro 6aka AorkHbI 6bITb TakMMu, UTOOLI yNbTpa3ByKOBOM NpeoGpasoBaTtenb U
ruapodoH MoXXHO BbINo NepemelLiaTh ApYr OTHOCUTENLHO ApYra Ha Takoe paccTosiHue, koTopoe 66l obecneumnno
YCTaHOBKY aKTUBHOTO anieMeHTa rugpodpoHa B ioby1o TOUKY aKyCTUYECKOro MNorisl, B KOTOpoU TpebyeTcs npoBe-
CTUU3MEepEeHUA.

[omkHbl 6bITe NPeayCMOTPEHbI CNOcobbl MUHUMU3ALMK BNKSIHUSA adhcbeKTa OTpaXKeHUI OT AHAa U CTEHOK
6aka, a Talke OT Kakux-nmbo ApyrMx oTpaXaloLmx NoBepxHocTeln BHYTpu 6aka (cM. Takke 5.2.3.2).

B HanpaeneHun, napannenbHOM ocU nMydKa SIS CUCTEM HEaBTOMAaTUYECKOrO CKaHUPOBaHUS UMM OcU
CUMMETPUUN a3UMYTaNbLHOMU NNOCKOCTHU /1151 CUCTEM aBTOMaTUYECKOTO CKAHUPOBaHUS!, CTEHKAa U3MepUTENbLHOro
6aka norrkHa 6bITb pacnofiokeHa Ha paccTosiHM OT YNLTpa3ByKOBOIoO NpeobpasoBarensi, CyLeCTBEHHO
(Ha 30 % —100 %) npeBbIWaOLLEM MaKCUMaribHOe paccTosiHe MeXady YNbLTpa3ByKOBbIM Npeobpa3oBare-
nem 1 ruapodoHoM.

B HanpaeneHun, neprneHanKynsapHoOM K 0CU nyyKa A CUCTEM HeaBTOMaTUUYECKOro CKaHUPOBaHUS UK
OCU CUMMETPUM a3UMYTarnbHOW NIIOCKOCTU A1l CUCTEM aBTOMaTUYECKOrO CKaHUPOBaHWS!, CTEHKa U3Mepu-
TenbHoro 6aka gormkHa bbITk pacnonoXeHa Ha paccTosiHUK, cyluecTBeHHO (Ha 30 % — 100 %) npeBbiwatoLLemM
MakcumanbHoe yaaneHue ruapodoHa oT ocU NyykKa /sl CUCTEM HEaBTOMaTUYECKOro CKaHMpoBaHUS UNn oT
KpariHen MMHUU CKaHUPOBaHUA )15 CUCTEM aBTOMAaTUYECKOro CKAHUPOBaHUS.

MpumeyvaHunsd

1 HomkHbl 6bITb NPUHSITHI BO BHUMaHUE U pa3mepbl ruapodoHa; Ans MeMopaHHbIX ruapod»OHOB MOXET OKa-
3aTbCH CyLECTBEHHbIM BHELLHUIA AvameTp ruapodoHa B HanpaBneHuv, NepneHanKyrsapHOM K OCU MyudKa.

2 YKasaHHble Bbllle KpuTepumn Ans Boibopa pasmepoB uameputenbHoro 6aka crnpaBefnvBebl Ansi UMMYINbCOB Anu-
TenbHocTbio MeHee 10 mkc. [inst umMnynbcoB Gonblien agnutensHocTm cM. 5.2.2.1 n [13].

5.2.3.2 Nornowarowee NokpbITUE

M3mepeHus pekomeHayeTCA NPOBOAUTL B YCIIOBUSIX, annpOKCUMUPYIOLLIMX cBOBoAHOe akycTuyeckoe nore.
[nsa ynbTpa3ByKoBbIX Npeo6pazoBaTtenen, reHepypyoLMX HENPepPLIBHYIO BOMHY, aKycTUYecKue NornoTuTenu
pekoMeHAyeTcs ycTaHaBMMBaTb Tak, UToObl OHU YraBnMBaru Nno BO3MOXHOCTM CyLLIECTBEHHYIO YacTb YbTpasBy-
KOBOTO M3ryyeHus, NonagatoLlero Ha CTeHKu usmeputensHoro 6aka. [1na ynstpa3BykoBbix npeobpa3oBarte-
nen c UMMNYMbCHLIM U3NyYEHNEM 1 B Crlyyae, Koraa A BblAeneHns NpamMoro curHana, npuHuMaemoro rugpo-
dhoHOM, NPUMEHSILOT TEXHUKY CTPOBMPOBaHUS, UCMIOMb30BaHUE aKyCTUMEeCKUX NorfoTutenein HeobasatensHo. Tem
He MeHee, 1 B 3TOM Crnyyae LieniecoobpasHo ycTaHaBNMBaTL akycTUHeckue NornoTUTeNn Ha Ty CTeHKY Usmepu-
TenbHoro 6aka, KoTopasi MPUHUMAaET OCHOBHYIO YacTb U3NyYeHUS YNETPa3BYKOBOro npeobGpasoBartens.

[ns oLeHKN HeobX04MMOCTY YCTaHOBKM aKyCTUYECKUX NOrfoTUTeNen pekoMeHayeTca BuINOMHUTL NpuBe-
OEHHYI0 HXKe nNpoLeaypy. MNpy aToM KpUTEpUEM HEOBXOAUMOCTU NPUMEHEHNUA aKyCTUHECKUX NOrfoTUTenen npu-
HUMaloT O4HOPOAHOE MOBLILIEHNE YPOBHS LLYMOB B curHane ¢ ruapodoHa unmn nosesneHne sIoXkHbIX CUrHanos
BOMM3M OT OCHOBHOTIO CUrHana, NpuHMMaemMoro ruapodoHomMm.

0N NnpoBepkn HamM4mMa NOXHBLIX CUrHaNoB NepemeLlaloT ynsTpa3BykoBoMu NpeobpasoBarenb OTHOCU-
TENbHO n3mepuTensHoro 6aka 1 rugpodoHa Boomnb ocu Z [cM. pucyHok J.1 (npunoxerue J)] n HabnogatoT no
ocuunnorpady 3a M3MeHeHNeM curHana Ha rugpodpoHe. HekoTopble 13 NOXHBIX cUrHanos ByayT nepemelaTtbea
Mo aKpaHy ocuunnorpacda no kpanHen mepe BABoe bbicTpee, YeM OCHOBHOW CUrHan, NpUHUMaeMeii rugpodo-
HOM, a Apyrve He rnomaayT BO BpeMEHHOe OKHO cTpo6a, COOTBETCTBYHOLLEE PACCTOAHUIO MEXAY YNbTPa3ByKo-
BbIM npeo6pasoBaTtenem v ruapodoHoM. Takasi NpoBepKa BO3MOXHA TONLKO ANA CUCTEM C UMMYNbCHLIM
N3nyYeHnem.

Mpn HenpepbIBHO-BOITHOBOM U3MTyYeHUM criedyeTt HabnoaaTh 3a hazoBbiMU UBMEHEHUAMU U UCKAXKEHUAMU
OCHOBHOTO cUrHana ¢ rugpodoHa npu nepemeLLeHUn ynsTpa3ByKkoBoro npeobpasoBarens. Bo MHorux cny-
Yasix MOXHO HabnoaaTs YacTUiHoe 0bpasoBaHUe CTOSIUMX BOSH.

Ycnosusi csobogHoro nonst byayT cobrnitofieHbl B CyLLIECTBEHHOW Mepe, eCin YPOBEHb OTPaXKeHHbIX OT No-
rnoLaoLLero crnosi curHanos 6yaeT cHWkeH 6onee YeM Ha 25 aAb. Ana nposepku aToro TpeboBaHna MoryT 6bITb
NpUMeHeHbI pasnuyHble MeToabl. OAWH U3 HUX PaCCMOTPEH B NpUnoXxeHuu B.

5.2.3.3 KauectBO BOAbI

Mpy n3mMepeHnsix NnapameTpoB NOSEN C BLICOKUMM 3HAHYEHUSIMA aKyCTUHECKOTO AaBNEHUA W XapakTepuay-
FOLLMXCS HEMPEPLIBHLIM U3ITy4YeHUEM BbICOKOA MOLLIHOCTU BO3MOXKEH 3HaYUTENbHLIN 3chchekT kasuTauun. B aTom
crydyae pekoMeHZyeTCsl UCNOoMb30BaTh AerasvpoBaHHyto Bogy (CM. npunoxeHue G).

Bo BcsikoM crnyyae pekoMeHAyeTcsi UCMoNb30BaTb AUCTUITMPOBAHHYHO UM ASUOHU3UPOBAaHHYIO BOAY, ee
TeMmnepatypa AorbkHa 6biTb U3BECTHO. Mpy NPUMEHeHUN OAHOCTIONHBIX MeMBpaHHBLIX FMAPOdOHOB Ha ocHoBE
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nonueuHUIuaeHdTopuaa (MBAOP) 6e3 anekTpnyeckoro akpaHa pekoMeHayeTcs, YTobbl yaerbHas anekTponpo-
BOAHOCTL BoAbl Gblna MeHee Yem 5 MKCM - cm-1.

5.3 Tpe6oBaHuA K cucTemam c6opa U 06paboTku pe3ynsLTaToB U3MepeHUn

MepeaaToyHble XxapakTepuUcTUKA cucTeMbl coopa U 06paboTkM peaynbTaToB N3MepeHUin 4oMmMKHbI obecneyn-
BaTb cooTBeTCTBME TPpeboBaHMam 5.1.6—5.1.9 B koMOMHaLMK € UCONb3YeMbIMU FTMBPodOHOM, NpeaycumTe-
1em 1 ycunutenem.

5.4 PexoMeHAauUMM K UCNbITYyeMOMY YNETpa3ByKOBOMY o6opyaoBaHuio

Ecnu cucTemMbl aBTOMaTUYECKOrO CKAHUPOBaHNS MMEHOT PEXUM «3aMOpaXkMBaHNA» (OCTAHOBKM CkaHUpOBa-
HUS), PEKOMeHYeTCs NMPOBeCcTU COOTBETCTBYIOLLME aKyCTUYECKNe N3MepPEeHWst C Lierbio y6eanTbesl B TOM, YTO
Mexay napameTpamMu «3aMOPOXKEHHOTO» Y CKaHUPYIOLLIEro My4YKOB HET CYLLECTBEHHbIX Pasfuynii.

MpwumedaHune— JTa npouegypa 3aBUCUT OT TUNA CUCTEMbI CKaHMPOBaHWs. Kpome Toro, ycpeaHeHHble BO
BpPeMeHU napameTpbl HEBO3MOXHO ONPEAEnuUTh ANs «3aMOPOXEHHOTO» MyyKa.

Ecnu B cucteme He npeaycMoTpeH BbIXOAHON pazbeM SMeKTPUYECKOro CUrHana, CUHXPOHN3MPOBaHHOrO €
n3ny4vyeHnemM ynbrpa3ByKoBOro npeoﬁpasoBaTenﬂ 1N rpynnbl aneMeHTOB yNbTpa3ByKOBOro npeoﬁpaso-
BaTens, To AonyckaeTcAa NpUMeHATb U Apyrie MeTodbl CUHXPOHW3aLUnN CUrHana Tpurrepa.

MpumeyaHwne— Takne ansTepHaTVBHbIE METOAbLI NPeAyCMaTpVBaLOT MPUMEHEHNE BHELLHErO SM1eKTPOMarHuT-
Horo npo6HWKa B BUAE PaMKM (aHTEHHbI) UNK JOMOMHUTENBHOTO aKyCTUHECKOTO AaTYMKa, NMOMELLEHHOTO B YNLTPa3ByKo-
Boe none [14]—]16].

Ecnin n3nyvyeHne ynbTpa3ByKOBOIro npeobpazoBartens v rpynnbl 3/ieMeHTOB YyNnbTpPa3ByKOBOIro
npeoﬁpasoBaTenﬂ He UMeeT nocregoBaTtenbHoN MOBTOPAEMOCTHU, TO TaKy0 CUCTEeMY 6y,qu HEeBO3MOXXHO CUH-
XPOHU3NPOBaTbL METOAOM, OMMCaHHbIM B HacTosLeM cTaHgapTe. JononHUTeNbHbIe MeToAbI USMEPEHUI, B Hau-
6onbLueli cTeneHn COOTBEeTCTBYyOLLINE Tpe6OBaHI/IﬂM aKyCTI/I‘-IeCKOIZ Ge3onacHocTy, nApuseeHbl B NPUNOXKEeHUU Fu
MOoryT 6bITb NCNONB30BaHbI, ECIN CNHXPOHU3aL A HEBbIMOHUMA.

PEKOMEHﬂyETCﬂ BbIKITHOUUTb Kakne-nnbo CUCTEMBI, ynpasnsatoLwme yposHeM akyCTU4eCKoro Bbixoga ynber-
pa3ByKoBOro npeoGpasoBaTenﬂ nocpeacrtesomM N3MeHeHUA akyCTu4eckoro numneagaHca. npl/l HEeBO3MOXXHOCTN
TaKoro OTKNKYEeHUA cnegyeT NPUHATL B pacyeT ACNONHUTETbHYHO NOrpeWwHOCTb USMEPEHUA.

6 lNpoBeaeHne naMepeHun

6.1 O6GLwme NnonoxeHus

OnuvcaHHble B HACTOALLEM pasaene v pasaene 7 npoleaypb! MpUMeHUMbI 41 ONUCaHUSA YbTPasByKOBbIX
rnonen ¢ ncnosib3oBaHeM ruapotoHOB Nbe30aneKTpuieckoro Tuna. MoryT 6bITb MCMONb30BaHbLI M Apyrue npo-
Lieaypbl M3aMepeHuiA, 6asmpytoLnMecst Ha NCMosb30BaHNN Mbe3031eKTpUYECKUX TMApodoHOB, obecneunBatoLme
pesynbTaThl, 3KBUBANIEHTHbIE TEM, YTO M3MOXKEHbI B HACTOSLLEM pasaerne.

6.2 NoaroTtoBKa K U3MepeHUsIM U OCTUPOBKa yNbLTpa3BYyKoBoOro npeo6pasoBarens U rugpodoHa

6.2.1 NMogroToBka

MokeT BO3HUKHYTb HEOBXOAUMOCTL repMeTU3aLMmn YyNbBTpa3ByKOBOro NpeoGpasoBarenst Ans npenoT-
BpalleHusa NPOHUKHOBEHUSA B HEro BoAbl, 0cobeHHOo Yepes kabenbHbIi BBOA, eCriv NpeobpasoBaTerib Norpyxarot
B BOAY MOSIHOCTbIO. MepmMeTn3aLnio pekoMeRayeTcsl NPOBOAUTE B COOTBETCTBUM C YKa3aHUSIMU U3roTOBUTENS
ncnbITyemoro npmbopa.

Mepen namepeHuaMm ruapodoH 1 ynbTpa3ByKOBOW Npeobpa3oBaternb A0TKHbI ObITb OCMOTPEHbI, YTO-
6bl BLIAIBUTL HANMUYME Ha HUX 3arpsiHEHWIA. ECnin TakoBble MMetoTCH, NOBEePXHOCTU NPUBOPOB A0MKHbI BbITh O4M-
LLeHbl B COOTBETCTBUM C YKa3aHUsIMW U3roToBMTeei. [ npaBuiibHOro Ncnonb3oBanvs rmapod)oHa 1 yneTpa-
3BYKOBOr0 Npeo6pasoBaTens pekoMeHayeTCs BbIMONHATL U KOHKPETHbIe Mepbl NPeAoCTOPOXXHOCTA, KOTOpPbIE
yKasblBaeT U3roTOBUTESb UIN KOTOPbIe CoMTET HEOBX0AUMBIMU Nob3oBaTENL (OnepaTop, UCTIbITaTeb), HanpuMep
npeaBapuTenbHoe NorpyxeHve rugpodpoHa B BoAy Ha onpeaeneHHoe BpeMsl.

Mocrie norpyxeHust B Bogy rugpodpoHa 1 ynsTpa3ByKoBoro npeobpasoBartensi Heobxogmmo yoeanTs-
CSl, YTO Ha X aKTUBHbIX NMOBEPXHOCTSAX OTCYTCTBYHOT My3blpbki Bo3ayxa. KOHTPOMb 32 OTCYTCTBUEM MYy3bIPLKOB
BO34yXa NPOBOAAT U B NpoLiecce BCeX M3MepPeHNi.

6.2.2 lOcTupoBKa ynbsTpasByKoBoro npeo6pasoBarens u rugpodoHa

MmapodroH HeobX0aMMO COPUEHTUPOBATL TaK, YTOBLI OCb Z, COOTBETCTBYHOLLASA HANPaBNEHNIo ero Makcu-
MasbHOW YyBCTBUTENBHOCTY, Obl/1a NapannenbHoi HanpaBneHUo pacnpocTpaHeHNs YrsTPpasByKOBON BOSHbI.
Heobxogumas npoleaypa rocTUpoBKM nsnoxeHa 8 MOK 61828.
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6.3 UamepeHus

NamepeHnsa cnedyeT NpoBoAUTbL C COOTBETCTBYOLWMM FMAPOo¢OHOM ¢ NpeaycunuTtenem. B kakoit-nnbo
3a7aHHOI ToUKe YSIbTPa3ByKOBOrO MOSst UCCeayoT akyCTUYECKAA CUrHamM B TEHEeHUe OTHOCUTENbHO 6OMbLUIOTO
oTpeska BpeMeHUW, YTobbl MosyunTb 4OCTaToOuHO NpedcTaBuTeNbHYHo YacTb aToro curHana. Kak npasuno, ans
aToro TpebyeTcs MeHee 1 C.

Heobxogumo ybeanthbes, 4TO LUMPUHA NOMOChI, YacToTa BbIGOPKN W/UnNn BpeMeHHoe paspeLleHue cucTe-
Mbl cbopa faHHbIX AOCTaTOUHbI A5l TOUHOrO NpeacTaBneHus curHana rugapodoHa.

MpumevaHwus

1 B HacTosilwee BpeMsi JOCTYNHbI HOBbIE BbICOKOTEXHOMNOMMYHbIE UMcpoBbie ocuunnorpadsbl, obecneunsaowme
c60op 1 aHanu3 Gonbluoro obbema AaHHbIX. B 06lem cnyvae ncnonb3oBaHve TakMx NpubopoB nNpeacTasnsieTcs npea-
NOYTUTENbBbHbLIM, MOTOMY 4YTO C MX NOMOLLbIO MOryT 6bITb peanua3oBaHbl 6onee nepcneKkTuBHble MeToabl onpeneneHna
BCEX HeoGXOAMMbIX MapaMeTpoB.

2 Ecnin aKycmquKmﬁ CuUrHan He noBTopsieTCA N 3KBUBaAlrieHTHasd BpemMeHu Bbl60pKa HEBO3MOXHa, TO Ans TOYHOro
npeactaeneHusi curHana rugpodgpoHa Heobxoauma oumdpoBaHHas WMPUHA NONOCHI A4Sl OAMHOYHOTO MMIYNbCA.

6.4 AHanus

6.4.1 MNonpaBkn Ha orpaHUYeHUe LUMPUHBbI NOMOCHI U Ha NPOCTPAaHCTBEHHOe ycpeaHeHUe

Ecnn Ha pesynsTaTthbl UsMepeHuin okasbiBaloT BIIUSIHWE orpaHdYeHHas WMpUHa norockbl (M. 5.1.7) u peso-
HaHcbl (cM. 5.1.10), To Heobxoaumo BBOAUTL Nonpasku. Mpu npumeHeHWn meToaa obpaTHoN cBepTKU NpoLey-
phl, MPUBEAEHHbIE B NpUioxkeHU1 D, MoryT obecneunts 6oree TouHble pesynbsraThi.

MonpaBKk/ BBOAST U B criydae, Korja Ha pesynbrarbl UamepeHuia BNnsiioT adpdekThbl NPOCTpaHCTBEHHOTO YC-
pedHeHus, ykasaHHble B 5.1.6.2. Takue nonpasku BBOAAT METOAOM, ONUCAHHLIM B NMPUoXeHuu E.

6.4.2 HeonpeaeneHHoOCTHN

Mpw oLeHke 1 BbipaXkeHWU HeonpeaeneHHOCTU Kannbposku Heobxoaumo criegosatb MCO/M3K Pykosoa-
ctBy 98. bonee AeTanbHbIe ykazaHWUs Mo oLeHKe HeonpeaeneHHOCTU NpuBeAeHb! B NPUNOXKEHWM 1.

7 OnucaHve ny4ka

7.1 O6Wwme nonoxeHus

Tabnuua 1 gaeT npeacTaeneHne 06 akycTUHeCKUX NnapaMeTpax, KoTopble MoryT BbiTb UCMOSIb30BaHbI AN
on1caHna NapaMeTpoB aKyCTUYECKOro BbiXxoAa YbTPa3ByKOBOrO MeQULMHCKOTrO 060pyaoBaHus pasfnyHbIX TU-
no.. B 7.2.2 n 7.2.3 np1uBeaeHbl yKasaHUs N0 U3MEPEHUI0 NepBUYHBLIX NapameTpos AasneHns. Hekotopble ns
napameTpoB UMMNYSbCa CXeMaTUYHO NOKa3aHbl Ha PUCYHKe 2.

Tabnwuua 1 — AkycTuyeckne NapameTpel, COOTBETCTBYIOLME Pa3NUYHLIM TUNAM YNBTPa3BYKOBOIO MEAULIMHCKOTO
obopyaoBaHus

MepBuyHble napa- Bbluucnsiembie
Tun obopygosaHus MeTpbl akycTuiec- napameTpbl Apyrue napametpbl
KOro AaBneHust MHTEHCMBHOCTU
OX0-UMnynbcHoe
- cTatmyeckoe 1,2 4—6 7, 8, 10—16, 18—20
-aBTOMaTM4ECKOro CKaHMpoBaHUA 1,2 4—6 7, 8, 10—20
Honneposckoe
- cocygucToe 1%, 2 4—6 7,10, 11, 14, 18, 19
- cepauebueHnsn nnoga 1%, 2 4—6 7,10, 11, 14, 18, 19
- UMNynbCHOE 1,2 4—6 7, 8, 10—16, 18—20
dusnoTepaneBTUUECKOE
- HenpepbIBHOW BOIHbI 1% 2,3 56 7,9,12, 14,18, 19
- TOHanbHbIX UMMYIBCOB 1% 2,3 4—86 7,9, 12, 14—186, 18, 19
* [INs1 3TMX NPUMEHEHVI MMKOBOE aKyCTUYeCKoe AaBneHue CXXaTuA npeanonaraeTcs paBHbIM MOAYIO NUKO-
BOrO aKyCTU4Y€CKOro AaBrieHUsi Pa3peXXeHus.

MpumedyaHune — B Ttabnuue 1 0603Ha4eHbl Lmdpamm:
1 — nuKoBOe aKycTu4eckoe gaBrieHue cxarus (cm. 3.45);
2 — NuKoBOe aKycTU4YecKoe AaBrieHue paspexeHus (cm. 3.44);
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3 — adpchbekTUBHOE akycTUYeckoe aaBneHue (cm. 3.53);

4 — npocTpaHCTBEHHbIN MUK YCPeAHEHHOMN MO UMNYbCY UHTEHCUMBHOCTH (CM. 3.60);
5 — npocTpaHCTBEHHbIV MUK YCPeAHEHHON BO BPEMEeHU MUHTEHCUBHOCTHU (CM. 3.62);
6 — ycpeaHeHHas No NPOCTPAHCTBY U BPEMEHU UHTEHCUMBHOCTL (CM. 3.59);

7 — BbluMCIIAEMan ynbTpa3BykoBasi MOLWHOCTE (N uamepeHHasi no [71]) (cm. 7.2.7);
8 — wupuHa ny4ka (cm. 3.11);

9 — nnowaab ny4ka Ha ypoBHe MuHyc 20 ab (cm. 3.7);

10 — nnowaab ny4ka Ha ypoeHe MuHyc 6 ab (cm. 3.7);

11 — pasMepbl Ha BbIXOAE Mydka Ha ypoBHe MuHyc 12 ab (cm. 3.41);

12 — napameTp HenuHeAHOCTH pacnpocTpaHeHus (cM. 3.38);

13 — BonHoBas hopMa aKycTMHeCcKOro umnynbsca (cm. 3.1);

14 — MecTONONoXeHne TOYKW, B KOTOPOW Obln MamepeH COOTBETCTBRYIOWMIA napameTp (cMm. 3.15);
15 — gnutenbHOCTb MMNynbea (cM. 3.48);

16 — yacToTa NoBTOPEHUst UMNYNbLCOB (CM. 3.52);

17 — vyacToTa NOBTOPEHUA CKaHUpoBaHuA (cM. 3.58);

18 — yacToTa aKycTu4Yeckoro Bosgeinctaus (cm. 3.3);

19 — rpynna aneMeHTOB ynbTpa3ByKOBOro npeo6pasoBartens (cMm. 3.75);

20 — pasmepbl rpynnbl 31eMeHTOB YILTPa3ByKOBOro npeo6pasoBarens (cm. 3.76).

A t

AL AN A

141,25

i

X — Bpewmsi, y — fOaBneHue;
fy — Bpems goctuxenusa 10 % 3Havenus ppsi;
f, — Bpemsi gocTuxenus 90 % 3HaveHusi ppsi

Pucyrok 2 — OnpepeneHvne ANUTeNbLHOCTM UMNyNbLCa fy

7.2 MepBUYHbIe NapaMeTpbl AaBreHUA

7.2.1 O6wue nonoxeHus

MepeuncneHHble HXKe akycTUdeckue napameTpbl MOryT 6bITb onpeaeneHsl Npy yCTaHOBKE YNETpa3BYKo-
npeoGpasoBartens 1 rugpodoHa B cooTBeTCTBUN € 5.2.2,5.2.3 1 7.1:

- WMpKHA NyYKa Ha ypoBHe MUHYC 6 Ab;

- WUpUHA NyYKa Ha ypoBHe MUHyc 12 ab;

- nnowaab Ny4vka Ha yposHe MUHYC 6 AB;

- nnowaak nyyka Ha ypoHe muHyc 20 ab;

- pa3mepbl Ha Bbixoge Ny4Ka;

- nnowaab ckaHMpPOBaHUSA;

- MeCTONoNOXeHNe TOYKN MPOCTPaHCTBEHHOro NUKa BPpeMeHHOro NuKa akycTU4ecKoro gaBneHus;
- MECTONONOXKEHWE TOYKN MaKCUMarbHOMo 3Ha4YeHUA UHTerpana KBaaparoB AaBfeHUs B UMNybCee;
- MEeCTOMOSNOXeHWe TOHKU MpOCTpPaHCTBEHHOro NUKa ycpeaHEeHHOM No BpeMeHU UHTEHCUBHOCTH;

- paszgeneHne NUHUA YNbLTPa3BYKOBOro CKAHMPOBaHUA;

- pasmepbl rpynnbl 31eMeHTOB YNLTPa3BYKOBOro NpeobpasoBarens;

- YacToTa NoBTOPEHUs UMIMYNLCOB;
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- YacToTa NOBTOPEHUS CKAHUPOBaHUSA;
- ANUTeNBbHOCTL UMNYNbCA;

- cpeaHeapudMeTMUECKasA YacTOTa aKyCTMUYECKOro BO3OeiCTBUS;

- BONHoBas hopMa aKycTUHECKOro UMnynbea;

- NapameTp HerMHeMHOCTU pacnpocTpaHeHus;

- NMKOBOE aKycTMYecKoe AaBfeHue CXaTus;

- MMKOBOe aKycTMYecKoe gaBrieHUe paspexeHus;

- MPOCTpaHCTBEHHbIN MUK 3thppeKTUBHOro aKkycTU4eCKOro gaBneHus.

MpumedyaHwune—B [17] cpegHeapndmeTUyeckas 4YacToTa aKyCTUMECKOTO BO3AEWCTBMUSI SKBUBANEHTA LIEHT-
parnbHOl YacToTe.

BrlGop aTVX napameTpoB 3aBUCUT OT XapakTepUCTUK M3MepsaeMoro nons. Ecnmn nsmepeHus BuIMosHAT B
Kakon-TO 3a4aHHOM NIIOCKOCTH, TO AOMKHO BbITb 0BYCNOBNEHO ee NosSIoKeHNe OTHOCUTENBHO MOBEPXHOCTU YNbT-
pa3ByKkoBoro npeo6pasoBarens 1 ykasaHo, YTo NoflydeHHbIe napaMmeTpbl OTHOCATCS TOMLKO K 3To 06nacTu.

7.2.2 TuKoBble aKycTM4Yeckue AABNEHUA CXaTUs U paspexeHus

[1ns onpeaeneHs MECTOHaXOXOeHUs TOYKM UM TOYEK, COOTBETCTBYIOLLIMX MMKOBbLIM aKyCTUHECKUM AaB-
NeHUsIM cXXaTus U paspeXkeHus, 40KHbI BbiTh NpoBeAeHbl TiaTeNbHbIE UCCNeA0BaHUS.

MpunmeyaHue—Ocobo cnegyet OTMETUT TOUKM HA OCU MYYKa, B KOTOPbIX HAbNoAaloTesi MakCUmanbHbie unm
MWHUMalbHbIE 3HAYeHUA 3TUX NapamMmeTpoB.

7.2.3 MNpocTpaHcTBEHHbIA NUK 3chdheKTUBHOro aKkycTUYECKOro AaBneHun

[na HaxoXXgeHWst TOYKM NpocTpaHCTBEeHHOro nuka 3addeKTUBHOrO akyCTU4YeCKOro gaBneHua JOMmK-
Hbl BbITb MPOBeAEHb! AeTasbHbIe UCCNeaoBaHMS.

MpumevaHune— Ocobo cnegyeT OTMETUTE TOHKM HA OCMU NyYKa, B KOTOPbIX HAGNIOAAIOTCA MaKCMMarbHbIe Unn
MUWHUMarlbHbIE 3HAaY€HUA 3TOro0 NapameTpa.

M3mepeHus npoBogsT Mo BCEM NepuoAamM aKkyCTU4YeCKOro NoBTOPEHUs 3a BpeMs, NoKa YNbTPa3ByKOBOW
cUrHan BosaencTeyeT Ha rugpodoH.

Mpn onpeaenerHn adpcheKTUBHOrO aKycTUUYeCKOro AaBneHUs 3a nepuog NOBTOpPeHUs ckaHUupoBa-
HUSA B CUCTEMaX aBTOMaTUYECKOro CKaHUPOBaHUA BaXKHO M3MEPSITL MPUHUMAaEMbI TMAPOddOHOM CUrHasT Mo BCEM
criegyrowmM Apyr 3a APYroM FMHUAM YNbTPa3BYKOBOrO CKaHUPOBaHUA. OTO COOTBETCTBYET W3Ny4YeHUsIM
nooYepedHo OT KaXKAOW M3 rpynn 3rieMeHTOB YILTPa3ByKOBOro npeobpasoBarens 419 MHOTOSMIEMEHTHbIX
YyNbTpa3ByKOBbIX Npeobpa3zoBarenen UM poTaLMOHHOMY NepeMeLLeHIO MMHUKN YNBTPa3BYKOBOTO CKaHU-
poBaHUA AN CEKTOPHbLIX CKaHePOB UM ckaHepoB ¢ hasnpoBaHHON peLueTKON.

OpaHako B 60MbLUMHCTBE CIy4YaeB MPY UCTIbITaHUSIX YIILTPa3ByKOBOrO 060pyA0BaHUA, U3MyYaloLWero KopoT-
Kne umnynbcbl, bonee ynobHo onpeaensTs He cpeAHeKBaApaTUUHOe akycTUYeckoe AaBneHue, a UHTerpan KBag-
paToB AaBneHua B UMnynnce (cMm. 7.2.6).

MpwnmeyaHue—/OnanonyyeHns MakCMMarnbHOro curHana Ha rmapodPoHe NPU CKAHUPOBAHUN UM NONSA MOXET
notpe6oBaTbCA OPUEHTUPOBATL €r0 NOCTENEeHHLIMU NOBOPOTamMM BOKPYI OCH, NepneHAVKYNSIPHON K asuMyTanbHOW Nnoc-
KOCTWU.

7.2.4 NMNapamMeTp HENMHEWHOCTU pacnpocTpaHeHus

PacnpocTpaHeHue ynbTpassyka B BoAe MPY aKyCTUMECKUX AAaBMEHUAX U YaCcTOoTaXx, LUMPOKO UCMOMNb3YeMbIX
B MEAULIMHCKUX YNTpa3BYKOBLIX MOJISX, MPeACcTaBnsieT coboi HenMHenHbIN NPOoLEeCe, B pesyribraTe Yero uckaxa-
eTcA BonHoBan hopma akycTuieckoro umnynbca. lNpu Hanuunm acbdexTa audpakumm pasHiua mexay nuko-
BbIMU aKyCTUYECKMMU JaBINEeHUSIMU CXKaTUA U pa3peXxeHus ysennumsaeTcs. CyleCTBEHHOCTb BIIUSIHAA UC-
Ka)KeHWI Npy ONUCaHUM ybTPasBYKOBLIX MOSIEN MOXET ObIThb OLleHeHa Mo CTeNeHN HENMUMHENHOCTY pacnpocTpaHe-
HUA, KOTopasa MoXeT BbiTb onpeAereHa nyTem BblMUCIEHNS NapaMeTpa HelTIMHEMHOCTU pacnpocTpaHeHUA Gy,
(cm. 3.38) [2].

MoryT 6bITb OnNpeaeneHbl criegyome PpexuMbI:

a) 6, < 0,5, korga UMeroTCS NMULLL Marble HeNIMHEeRHbIe UCKaXKeHWs. AMIIUTYAa Ha YacToTe aKyCTU4ecKo-
ro B0O34eNCTBUSA OTNIMHAETCS OT aMMNIMTYAbI NPU OTCYTCTBUM HENMHENHBIX addekToB He Bonee Yem Ha 5 %;

b) 0,5 <o, < 1,5, Korga UMetoTCs BUOUMbIE UCKaXXeHUs1. PekomeHayeTcs UCNornb30BaTh LUIMPOKOMOTOCHbIN
rnapodoH, U3MEeHEeHN YyBCTBUTENbLHOCTU KOTOPOIO He MpeBbILaloT TpeboBaHuin 5.1.7.1. 3HaveHe amnnuTy-
Abl CUrHana B NOIYOKTaBHOM MOJSIoce € LIeHTPOM Ha YacToTe aKyCTU4eCcKoro Bo3geicTBUA OyaeT oTnnyaTthes
OT ee 3Ha4YeHNA B OTCYTCTBUE HeNUHERHbIX addpekToB Ha 5 % — 25 %;

¢) o,> 1,5, Korga HabnoaalTCa 3Ha4YMTESNbHbIE HENUHENHBIE UCKaXKEeHWs, a Talkke 3aTyxaHue Ha YacToTe
aKycTuveckoro Bo3aencTBus. 30ech, kak U B b), He06X0AMMO NPUMEHSATL LLUIMPOKOMONOCHBLIN ruapodoH. 3Ha-
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YyeHne amnnnuTyabl B I'IOJ'IyOKTaBHOI'/'I rnonoce C LLeHTPOM Ha YacToTe aKycTu4eckoro BO3OeNCTBUA 6yqu oTnn-
YaTbCsl OT ee 3HaYeHNs B OTCYTCTBUE HeNMHelHbIX achdekTo 6onee yem Ha 25 %.

MpumevaHusn

1 B cnyyasx b) n ¢) BepxHsisi rpaHMua nonockl 4acToT Hepeako npesbiwaet 15 My,

2 MapameTp HeNMUHEMHOCTU pacnpoCcTpaHeHUss — 5To Haubonee peanbHbl NapameTp Ansl KONMYEeCTBEHHbIX
BbIYMCIEHNI HEMNVHENHbIX NCKaXeHWUn [2].

7.2.5 MapamMeTpbl MIHTEHCUBHOCTHU, NPU pacyeTax KOTOPbLIX UCMONbL3YT MIHOBEHHOE aKycTu4ec-
Koe AaBneHue

Takkak ruapodoHaMm N3MepsIoT akyCcTUYeckoe AaBrieHne, To U Habop BenuUMH, 6asmpyroLLMxcs Ha 3TiX
N3MepeHsIX, MPUBOAST B TEPMUHAX aKycTUYecKoro AasneHus. MIMeHHo nosToMy npu onncaHuu nonen Hanbornee
rnpeanoYTATENbHLI NapaMeTpsbl, NpuseaeHHbIe B 7.2 U B pasaene 3.

MapameTpbl MTHOBEHHOIO aKyCTUYeCKOro AaBreHus BO3MOXHO TOUHO NpeobpasoBaTh B UHTEHCUBHOCTb
JILLIL B KOPPEKTHOM MPEANoioKeHUA NII0CKOBOMHOBOIO pacnpocTpaHeHns. UMeHHo NoaTomy npu Nnosib3oBaHmum
napameTpamMmn MHTEHCUBHOCTM JOSDKHO BbITb YETKO YKasaHo, YTo NoapasymeBaeTcs annpokeumaLms niockom 6e-
ryLwen BOMHbI.

B aToM npeanonoXxeHnm MrHoBeHHYH0 MHTEHCUBHOCTD / (f) BhipaxatoT Kak

I(t) = p()2 / pc, (9)

rae p — NAOTHOCTb BOAKI;
€ — CKOpOCTb 3BYKa B BoAe (CM. NpurioxeHne B).
HenocpeacTBeHHo 13 napaMeTpoB AaBAEHNS MOryT ObITb paccuMTaHbl crnegyoLue napameTpbl UHTEHCUB-
HoCTW:
- MPOCTPaHCTBEHHbIN MUK NUK-BPEMEHHOW UHTEHCUBHOCTHU

Lyotp = (Psptp)?/PC; (10)

- HpOCTpaHCTBEHHbIﬁ nnuK ycpep,HeHHoﬁ no BpeMeéHn MHTeHCUBHOCTHU

Ispta = (pspr)Z/pC; (11)

- ycpeAHeHHasi Mo NPOCTPaHCTBY U UMNYNbCY UHTEHCUBHOCTD g, ,;

- ycpeAHeHHas no NpocTpaHCTBY U BpeMeHU UHTEHCUBHOCTL [,

Mpoueaypsl, ncnornb3yemble 4nsA onpeaeneHna nocneaHx AByx napameTpos, AOSDKHbI BbITb 0ANHAKOBbI-
MW C TEMU, KOTOpPbIE OMUCHLIBAIOT 3KBUBASNIEHTHLIE UM NapaMeTpbl akycTUYeckoro AasneHusi. OgHako B 3TOM Cy-
Yyae napameTp, 3anUCbLIBaeMbIn A KaXKaoW TOYKW akycTudeckoro nonsi, byaeT npeactaensatb coboi kBagpar
MFHOBEHHOIO aKyCTUYECKOro AaBreHns.

M pwnmeyaHue—Ecnu napameTp HeNMMHEWHOCTU pacnpocTpaHeHus npeebiwaeT 0,5, To nepexog oT NapameT-
POB AaBneHus K napameTpam MHTEHCUBHOCTU MOXeT ObiTb HEKOPPEKTHBIM WUITN CYLWECTBEHHO HETOYHbIM [18].

7.2.6 NapameTpbl MHTEHCUBHOCTU, NPU pacyeTaxX KOTOPbLIX UCMONL3YIOT UHTErpan KBagparoB AaB-
neHus B UMnNyrnbce

7.2.6.1 AnuTenbHOCTbL UMMNYINbCca

AnutenbHocTb UMNynbca pasHa 1,25 yacTu BpemeHu, 3a KOTopoe UHTerpan no BpeMeH oT KBaapaToB
MrHOBEHHOro aKycTuieckoro aasneHus ysenudusaetcs ¢ 10 % ao 90 % uHTerpana KksagparoB AaBreHUA
B uMnynbce. MomeHTbl BpemeHu £, n £, B koTopble UHTerpan gocturaet 3HaveHuin 10 % n 90 %, paccunTbiBatoT
us

ta
A [ U(t)dt = 01ppsi
W (12)

ty
[ U?(t)ydt = 09 ppsi,
: 2N (13)

rae M — 4dyBcTBUTENnbHOCTb rMapocoHa;
U(t) — namepsieMoe HanpsikeHWe Ha Bbixode rugpodoHa.
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,D,J'IVITeJ'IbHOCTb nMnynbca BblIYNCNAIOT Kak
ty=1,25(t, — t,). (14)

7.2.6.2 MNMpocTpaHCTBEHHbIA MUK yCpeAHEHHOW MO UMNYbCY UHTEHCUBHOCTHU
MpocTpaHCcTBeHHbIN MUK yCpeAHEHHON N0 UMNYTbCY UHTEHCUBHOCTU BbIYMCISIIOT N0 MakcMmanbHo-
MY 3HaYeHuo MHTerpana KBaapaToB AaBreHUs B UMMyNbce, U3MEPEHHOro Ha oCU NyYKa, Kak

lsppa = (1/td PC) PPSI', (15)

roe p — NSOTHOCTb BOAKI;
€ — CKOpOCTb 3BYyKa B BoAe (CM. npurioxeHue B);
pC — yAenbHbIA akyCcTU4eCKUiA UMNegaHc ANCTUMIIMPOBAHHON BOAbI
(=1,48 - 108 kr - M2 - c1 npu 20 °C);
ty —ANUTenbHOCTL UMNyNbCca.
7.2.6.3 MNpocTpaHCTBEHHbIA NUK ycpeaHeHHOW No BpeMeHU UHTEHCUBHOCTMU
[na HeckaHUpYOLLEro peXxMma NpocTpaHCTBEHHbIN MUK YCpeAHEHHOW NO BpeMeHU UHTeHCUBHOC-
TW BbIMUCTIAIOT U3 3HAYEHWS MHTerpana KBagpaToB AaBNeHUsl B UMNYbce OAMHOYHOIO Ny4Ka Kak

Lo = (ppsi Ipc) prr, (16)

rae prr — MakcuMarbsHoe 3HayeHre YacToThl MOBTOPEeHUsl UMNYNBCOB B HECKaHMPYIOLLEM pexume.

Mpu ckaHMpoBaHUK (HampuMep, B pexiMe B) sHaueHe Iy, CneayeT namepaTb, yuuTbiBas BKaa nepexpbl-
TWSI IMHUIA YNBTPa3BYyKOBOIO CKaHMPOBaHMUS. JTO 03HaYaeT, YTO MHTerpan KBagpaToB AaBfeHUs B UM-
nynbce onpeaensioT CyMMON

Sppsi = ...+ ppsic_y + ppSic_1 + ppsic + ppSics1 + PPSicy .. , (17)

rae ppsi,— VHTerpan KBagparoB AaBneHUs B UMIMyIbce MO LieHTPanbHON JIMHUM CKAaHMPOBaHUS;

PPSicyq, PPSi;_4 U T. A. — NOCTENEHHO YMEHbLLAoLWMECs 3Ha4YeHUs1 MHTerpana KBagpaToB AaBneHus B
uMmnynbce Ang crneaylowmx Apyr 3a ApYyroM CMEXHbIX MMHUNA CKaHUPOBaHUA.

Mo yacTtoTe noBTOpPEHUs CKAHUPOBaAHUA U YNCITY NUHUMIA YNBTPAa3BYKOBOro CKaHUPOBaHUA BbIYUC-
NS0T 3HaYeHVe pa3geneHUs NMHUM yNbTPa3ByKOBOIo CKaHUpoBaHus Ha rmybuHe, npu kotopoi 6yaet onpe-
[JeneHo MakcuMaribHoe 3HaveHue Ispta. 3HauyeHve pasgeneHUs NMMHUMA YNLTPa3BYKOBOro CKaHUPOBaHUS MOXET
6bITb HAWAEHO U UHLIM CTOCO6OM — NpK NepemelleHUK rmapodoHa B HanpaseHUA CKAHUPOBaHWUS U 3Mepe-
HUN pacCTOSIHUSI MeXAY TOUKaMU, COOTBETCTBYIOLLIMMU MakCUMaribHbIM 3HaUYEHUSIM cUrHara Ha ero Bbixoae.

Bknag oT nepekpbITUS CMEXHBIX JIMHUIA CKaHUPOBaHWUS! BbIMUCTISIIOT, UCTIONb3YS MOyYeHHoe 3HaYeHue pas-
AeneHusi TMHUA YNbLTPa3BYKOBOro CKaHUPOBaHUA U pesyrbraThbl NonepeyHoro ckaHuposaHust. [Mpu cymmmnpo-
BaHUW 3HAYEHWI ppsi AOMKHbI BbITb YUTEHbI BKITabl BCEX NMHWIA YbTPa3ByKOBOIO CKAHUPOBAaHUSA 3a CYLLIECTBEH-
Ho 6onblLo Nepro BpeMeHun, obecneunsatoLLmi norty4eHne Bcell 3Ha4UMOM akyCTU4eckon MHopmMaLun.

Mo 3HauyeHuio NpocTpaHCTBEHHOTO NUKa ycpeaHeHHOW No BpeMeHU UHTEHCUBHOCTU ANl HeCKaHu-
pyloLlero pexxuma rnosydyalT COOTBETCTBYIOLLIEE 3HaYeHNe [ANA PeXuma aBToMaTU4eckoro CKaHNPoOBaHUA U3
cnefyoLLEero BbIpaXKeHUst:

Ipia = (Sppsilpce) s, (18)

rae srr— MakcumarbHoe 3HavyeHUe 4YacToTbl NOBTOPeHUs CKAHUPOBAaHUA B PEXUME CKaHUPOBaHUS.

7.2.7 BbluucneHue MOLLHOCTHU YyNbLTpa3ByKa

Ecrnm nonHyto ynsrpassyKoBYIO MOWHOCTL P OANHOYHOTO CTaLUOHapHOro NyYKa onpeaensioT no pesynsra-
TaMm ero NJI0CKOro CKaHMPOBaHUS, TO 3TO AOSMKHO BbITb BbIMOMHEHO € NOMOLLLIO kKaniMbpoBaHHOro rugpodoHa B
cooTBeTcTBUM ¢ MOK 62127-2 Ha ocHOBaHWW crieayoLlero BolpakeHUa

P= jj]ta(x, y)dxdy, (19)
S
rae ]ta(X, y) —YycpeaHeHHasa no BpeMeHU UHTeHCUBHOCTD B TOYKe, onpe,qenﬂemoﬁ OpTOroHarbHbIMK KOOPAN-
HaTaMn x ny.
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3Hepruio E ny4yka BIMUCTISIIOT Kak CYMMY BCeX 3HaveHUin ppsi(x, y) no BcemM TovkaM nnoliagu ckaHupo-
BaHus

E= g—‘g ;PPS"(X,',,V,‘), (20)

rae dS — nnowaas oAHoro wara, T. e. NpoussegeHue dx Ha dy, Mexay AByMA cneaylolmMMu apyr 3a
ApYrom TouKaMun U3MepeHuii Ha NnoLwaau ckaHUpPoBaHUA, B NPEANONOXKEHUN, YTO dX U dy NOCTOSIHHLI Ha BCE
nnowaam ckaHUpoBaHUA 1 YTO NMOLAAL CKAHMPOBaHUA UMEET NPAMOYTOSIbHYHO FEOMETPUIo.

3aTteM onpeaensoT NOMHYo YNbTPa3BYKOBYH MOLLHOCTL U3 BbipaeHus

P=Eprr. (21)
MonHas ynsTpasBykoBasi MOLLIHOCTb MOXET BbITb Takke onpeaeneHa U3 BoipaxeHns
dS Y p2 (x., v
= p—c’ZPrms (X; ¥i)- (22)

B pexxumax ckaHUpoBaHUs! NosHast ynbeTpassykoBaa MOWHOCTb ANA KXXAO0ro pexnuma paGOTbI MOXET ObITb
onpepaerneHa U3 BblpaXxeHud

P=EsrrMn, (23)

rae E— aHeprus nyuka, BbluucreHHasa no opmyne (20);

M —u4ncno NMHUA yNbLTPa3BYKOBOro CKaHMPOBaHUA, He0BX0aNMbIX ANIA CO30aHUA OAHOro Kaapa u3o-
BGpaxeHus;

n —yuncno Bo3BYXXAeHUA KaXKA0N MNHAN CKAHUPOBAaHNS.

MonHas ynbTpasBykoBasi MOLWHOCTb BO BPeMS CKaHUpoBaHWA OyaeT npeacTaBnATb coboit cymmy Beex
3HaYeHNI yrbLTPas3ByKOBOW MOLLHOCTU B paboyuux pexumax.

MpwumeyaHune—3ITOT METOA OCOBEHHO NONE3EH B CNyYasnX, KOrAa YyBCTBUTEINIBHOCTb KOMMEPUECKM JOCTYMHBIX
n3mepuTenei MOLLHOCTW (paayoMeTpoOB) HegoCTaToOMHa UNK Korga hMsndeckne pasmepbl ynsTpa3ByKoBoro npeobpa-
30BaTens He MO3BONSIOT UCNONb3oBaTh 3TM Npnbopbl. Kak npaBuno, namepeHusi NorHoW yrnbTPa3ByKOBOW MOLLHOCTU
MeToaoM pagvomeTpa bonee TOYHbI, YeM NpuUBeAeHHblE Bbille Bbluncnenus [71].

8 Tpe6GoBaHMA K N3MEPEHUAM KOHKPETHbIX YNbTPa3BYKOBbIX nonewn

8.1 O6Wwue nonoxeHus

YKasaHHble B 3TOM pasgene TpeboBaHus Unu AOMOMHAT, U 3aMeHAT TpeboBaHUA, pacCMOTPEHHbIE B
pasgene 5. CM. Takke npunoxeHune H.

8.2 luarHocTn4yeckue nons

8.2.1 YnpolleHHble NpoLleaypbl U peKoMeHaauum

8.2.1.1 Mpoueaypsl

N3mepeHna uHTerpana KsagpaToB AaBreHUsA B UMNYyNbce Heo6XxoaMMbl ANs onpeaesieHna MHOMMX na-
paMeTpoB yNbTPasByKoBoro nons. B cnyvasx, koraa BonHoBas ¢hopMa akycTU4eckoro uMnyrnbca He nsme-
HSIET CBOMX 0YepTaHWiA B Mpedenax Kako-To UsMepuUTeribHOM NI0CKOCTU, NepreHanKYNsSpHOM K oCU NyYKa, BMe-
CTO UHTerpana KBagpaTtoB AaBneHU B UMNynbce JOMyckaeTcs Mofb3oBaTbC MUKOBLIM aKyCTUYeCKUM
AaBneHuem, YTo cregyeT U3 onpedeneHust nnowaau nyyka.

MpumedyaHune — Kak npaeuno, Takme cuTyaumm BO3HUKAIOT B YNbTPa3BYKOBbLIX MOsIX HEMpepbIBHOW BOIHbI,
Mcnonb3ayemblX, Hanpumep, B AONNepoBckux npubopax HenpepbiBHOW BOMHbI MMM B annapaTax ansa douanotepanum.

Ecnv npeanonaraeTcs, 4To BCeM MMHUSAM aKyCTUYECKOro CKaHUPOBaHWSA COOTBETCTBYIOT CUrHasbl paBHOM
aMnnInTyasl U ¢ 0AnMHaKkoBbIM Npodunem nydka, TO BKNaA NepekpbITUS IMHUIA CKaHUPOBaHWSA MOXET ObITb ornpeae-
NeH 1Mo NpoduUIio My4Ka U U3BECTHOMY PaCCTOSHMIO MeXAY NIMHUSIMUA CKaHUPOBaHWS B U3MEPUTESbHOM NIOCKOCTY.

Mpu 3TOM pekoMeHayeTcst A HAaXOXKAEHUS MECTOMNOMNOXEHWUSA JTMHUN ¢ HanBonbLIMM 3HaYeHeM MUKOBO-
ro aKkycTuyeckoro gaBneHus nccriegoBaTb BCe NIMHUM aKyCTUYECKOro CKaHNMpOBaHKUS.

MpwumeyaHne— Ha npaktuke pasnuuns B aKyCTUHECKON MOLLHOCTM U3MNYYEeHUst Ha PasHbIX NIMHWAX CKaHWPO-
BaHusi OyayT 3aBuceTb OT TWMNa ckaHepa. [nsi AaTYMKOB CEKTOPHOIO CKaHWPOBaHUS C BPALLAOWMMCA OOWHOYHLIM ane-
ME@HTOM U HEU3MEHHbIM KaHarnom aKyCTMHeCKOVI CBA3U 3TO pasinyue Gyp,eT mMarnbiM. B atom Cliy4yae BO3MOXHO NpoBeCcTU
ncenegosaHme no LeHTPanbHOM M ABYM KPamHUM JIMHMSIM CKaHWPOBAaHMA U 3aTEM OLEHUTh HeoOX0aMMOCTb NMPOAOIIKe-
HUS UCCNegoBaHUM Mo APYrMM NUHUSIM ckaHupoBanusi. Ecnn paanuune He npeebiwaet 10 %, To B MCCneaoBaHWsX Mo
APYrmuMm NUHUAM CKaHUPOBaHUA HET HeOGXO,D,VIMOCTVI.
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8.2.2 UMnynbcHo-BONHOBOE AUarHocTuyeckoe o6opyaoBaHue

8.2.2.1 O6Lme NonoXeHUs 0 ANarHOCTUYECKUX MoMsxX

CnepyeTt ncnonb3oBaTh rMAPO¢OH C aKTUBHLIM 311eMeHTOM guametpom 0,5 MM unu meHee.

TouHoCTb ycTaHoBKM ruagpodioHa (1v Npeobpa3oBaTerns, ecrv ckaHupoBaHUe NPOBOAAT NyTeM ero nepe-
MeLLEeHWNA) B 3aaHHYH TOUKY MO TPEM OpTOroHasIbHbEIM KOOpAUHATaM AOMKHA BbITh He xyxke + 0,1 Mm.

Ans curHanos ¢ BOSIHOBOW (hOpMOi, UCKaxXaeMon 13-3a 3apeKToB HENUHENHOro pacnpoCcTpaHeHUs, T. e. B
cryyae, Korga napameTp HenMHeWHOCTU pacnpocTpaHeHus (cMm. 3.38) npesbiwaeT 0,5, Heobxoaumo nNnGo
BbIOMpPaThL rMAPO¢OH C COOTBETCTRYOLEN WWMPUHON Nnonockl (CM. 5.1.7), nnbo BBOAUTL NONpaBkX (CM. NpuUno-
XeHue D), nnbo npuHMMaTh B pacHeTbl JOMOMHUTENBbHYH HeornpeaAeneHHOCTL Pe3ynsTaToB U3MepeHU.

Ons Takux n3amepeHnin 6onee NoaxoaaT MeMOpaHHbIe MW 30HAOBLIE rAPod oHbI Ha ocHose nneHkun NBOP
[cm. pazgen B.9 (npunoxeHue B)], yem kepamuyeckne rugpodoHbl 30HAOBOMO TUNA.

MpumeyaHunsd

1 Ha npakTvke TOYHOCTb U BOCMPOU3BOAMMOCTb CUCTEMBI MO3NLMOHUPOBAHNA Hanbonee BaXKHbl B HAMpaBrneHuw,
nepneHauKysiPHOM K HanpaBreHuto pacnpocTpaHeHusi, 1 B BONbIMHCTBE CNy4aeB AOCTATOYHO, YTOObI OHU HE MPEeBbI-
wanu £ 0,05 mm. B 60NblUMHCTBE M3MEpPEHUI MO HaNpaBreHWIo pacnpoCTPaHeHUss JOCTaTOUYHO ToyHocTu + 0,1 mm.
HawuBbicwas TovyHOCTE TpebyeTcs Npu M3MepeHun napaMeTpoB CUITbHO CHOKYCUPOBAHHLIX Moren (4ns AaTYUKOB C
LUMPOKOW anepTypon) N Ha BbICOKUX YacToTax (cMm. 5.2.2.3).

2 Mpu U3MepeHnsIX CUrHanoB ¢ UCKaXKeHHOW BOMHOBOW (hOpMOW NMpeabaBnAT AONONHUTENbHbIE TpeboBaHMs K
opvieHTauum rugpodoHa 13-3a YacTOTHOV 3aBMCUMOCTU €ro Aguarpammbl HanpaeneHHocTwu. [pyu 3TOM BaXHO ONTUMU3M-
poBaTth opueHTauMio ruapodoHa, YTobs 06ecneunTb MakCUMAarbHLIM CMrHan Ha ero Boixoge (cMm. 5.2.2).

3 B dhokanbHom obnactu, kak npasumno, npeanonaraeTcsi KBagpaTMiyHoe COOTHOLLEHUE MeXAy AABMEHWEM U WH-
TEHCMBHOCTbIO, YTO MO3BONSAET BblYUCNUTL NapaMeTpbl MHTEHCMBHOCTU. Takoe npeanonoXeHne onpaBgaHo, HECMOTPS
Ha BO3pacTaHue NOrpeLlHOCTU, CBS3AHHON C BO3MOXHbLIM MOSIBIIEHNEM HENMHEWHbIX UCKaXEHUN.

8.2.2.2 narHocTtuydeckne nonsi npyu oTCYyTCTBUN CUHXPOHU3aLNN CKaHUPOBaHUS

B cBs13M C pasBUTEM TEXHOIOTUM YIBETPA3BYKOBLIE MOS1s1, F’eHepUpyeMble COBpEMEHHBLIMU Npubopamm yrib-
TPa3ByKOBOW BU3yann3saLmn, Bce 6onbLue u 6onblue yernoxHsitoTes. [NapameTpsbl, onpefeneHHble B pasaene 3 ans
ONnMUcaHnsi NPOCTPaHCTBEHHLIX U BpeMeHHbIX USMEHEHWI AaBNeHUsi U MUHTEHCUBHOCTEN B YNLTPa3ByKOBOM Nore,
MOryT BbITb MPUMEHUMbI JTULLbL 47151 HECKaHWUPYIOLLMX MOMei, UCMob3yeMbIX B UMMYJIbCHO-BOSTHOBbLIX 4OMSIEPOB-
CKUX Npubopax 1 ckaHepax, paboTatowmx B pexkume M. OgHako 3TW napameTpbl BCe TpyaHee N TpyaHee UCnonb-
30BaTb A5 ONUCAHNS CIOXHbIX NOocreoBaTeNbHOCTEeN UMMNYLCOB, FeHepUpYeMbIX CKaHepaMn B TaKUX pexu-
Max, Hanpumep, Kak LIBETOBOE J0MNSIEPOBCKOE KapTUpOBaHWNe. B HEKOTOPLIX CyYasx B TaKUX NOceaoBaTeNlbHOC-
TSX HEBO3MOXHO Jaxe onpeaennTs Takol napameTp, kak nepuoa akycTu4eckoro NoBTopeHUA.

MoaundurumpoBaHHbI HABOP akycTUYECKUX MapaMeTpoB, KOTOpbIE fyyLle NoAXOAAT ANA ONUCAHUA NONen
COBPEMEHHbIX CUCTEM BU3yanu3aLu1, npusegeH B NpunoxeHum F.

8.2.3 AuarHocTuyeckoe o6opyaoBaHue ¢ HenmpepbIBHO-BOMHOBLIM U3NYyYeHUEM

Heobxoammo ncnosnb3oBath rMAapodOH ¢ akTUBHLIM 3ieMeHToM gnameTpom 0,5 MM unu meHee.

ToYHOCTb yCTaHoBKU ruapodoHa (Mnv npeobpaszoBatens, eCnu CkaHUpoBaHWe NPOBOAAT NYTEM ero rnepe-
MeLLeHKs1) B 3a4aHHYH0 TOYKY MO TPEM OPTOroHasnbHbIM KoopAauHaTam AospkHa 6bITb He xyxe + 0,1 Mm.

Ons curHanoB ¢ BoNHOBOW hOpMOW, He UcKakaeMol n3-3a aheKkToB HENMHENHOro pacnpocTpaHeHus,
T. €. B C/lyYae, Koraa napamMmeTp HeNMMHEWHOCTU pacnpocTpaHeHus (cM. 3.38) meHble vyem 0,5, HeT Heobxo-
OMMOCTU B UCMOMb30BaHWM LLUMPOKONOocHoro rugpodoHa (cm. 5.1.7).

Ans ynbTpasByKoOBLIX MOMER, B KOTOPLIX MUKOBOE aKycTUYecKoe AaBneHue co3faeTcs B Henocpen-
CTBEHHOW BrIM30CTM K M3NyYatoLLeil NoOBEpXHOCTU yNLTPa3BYKOBOTO Npeobpa3oBaTtens, B pacyeTax UHTEHCUB-
HOCTW YNbTpa3sByka AOMYCTUMO MII0CKOBOMHOBOE NPUBNKEHUE C yYEeTOM COOTBETCTRYIOLLIEN AOMNONHUTESBbHOM
norpeLuHoCcTU.

Ons namepeHus nonen onnepoBckMx npeobpasoBarteneil HenpepbIBHON BOMHbI NOAXOAAT 30HA0BbLIE FTUA-
podpoHbI Ha ocHOBe Nbe3okepamuki unu nnexHku NBA® [cm. pazgen B.9 (npunoxenune B)]. JonyckaeTtcs uc-
nonbL3oBaTb U MeMOpaHHbIe ruapocoHbl, eCNv NPUHSTL MepbI, YTOBLI UCKITIOUYUTE UHTEpdEpPEHLINIo NPAMOro CUr-
Hara oT ynbkTpa3ByKoBOro npeo6pasoBaTtens U cUrHana, oTpaXXeHHOro oT MeMbpaHbl rugpodpoHa (cMm. 5.2.2.2).

8.3 MNonsa annapatoB dusmMoTepanum

8.3.1 O6opynoBaHue Ang ynbTpa3ByKkoBon ¢puamorepanum

JomkHbl 6bITh NPUMEHeHbI MeToAbl M CpeacTBa, YkasaHHble B MOK 61689.

Onsi curHanos ¢ BONHOBOW (POPMOIA, He UCKaXKaeMoW 13-3a achdekToB HENMMHENHOTO pacnpocTpaHeHus!,
T. €. B CNyYae, Korga napaMeTp HelvMHeAHOCTU pacnpocTpaHeHus (cm. 3.38) MeHblue yeMm 0,5, HeT Heob-
XOAMMOCTM B UCMOMb30BaHNUM LUMPOKONOMNOCHOTro rugpodyoHa.
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A nonyveHns abcontoTHbIX 3HaYEHUN AaBNEHUA U MHTEHCUBHOCTU cfiedyeT UCMob3oBaTh ruapodoH,
KanMbpoBaHHLIA Ha YacToTe aKyCTUYECKOro BO3AeNCTBUA B COOTBETCTBUM ¢ MOK 62127-2.

Ons nsmepeHus nonei, reHepupyeMbix annaparamn ynbTpasByKoBOW Tepanqn, Kak Npasuno, noaxoauT rug-
podcpoH ¢ nimHenHocThio (cM. 5.1.8) o 1 MMa.

NamepeHus adpdekTuBHON nnowaam nsnydeHns (cM. M3K 61689) cneayeT npoBoAUTL € MOMOLLILIO 30HAO-
BOro rugpodoHa c akTUBHbIM 31IEMEHTOM U3 Nbe3okepamMuki unn nneHku NMBA®. Mpu aTom cnegyeT NPUHATL
Mepbl 4718 UCKITIoYeHUsT UHTepdiepeHLIMn NPAMOTo CUrHana ¢ CUrHanamm, oTpaxkeHHbIMU OT Kopryca 30HAOBOMO
rugpodpoHa 1 ero gepxartens.

OdpdpekTl KaBUTALMM, BO3HMKAIOLLME MPU AABEHUAX, XapaKTepHbIX 4N1s U3fTydaTtesieli annapaTtos 4ns yrsTpa-
3BYKOBOW hU3noTEPaNA, MOTYT CTaTb NPUYUHON BbIxoAa ruapodoHa U3 cTpos. MNoaToMy usMepeHus aasneHnuin
cebiwe 0,3 MlNa criegyeT NpoBoANTL B AerasupoBaHHON BoAe.

MakcumanbeHoe 3HadeHue advcbekTUBHOrO paguyca rugpodoHa a,,,,, UCNOSIb3yeMoro Npu U3MepeHusx,
[OOIMKHO COOTBETCTBOBATH YCIIOBUIO

Amax S A1 2,5, (24)

rae A — AannHa 3ByKOBOI7I BOJMTHbI, COOTBETCTBYHOLWaA YacToTe aKyCTU4eckoro BO34eNCTBUSA.

MpumevyaHusn

1 B GonblIMHCTBE Cny4Yaes MNpy UCMBITAHUAX annapaToB Ans pusnoTepanum yKasaHHbIN Bbile KPUTEPUI npea-
CTaBnsieT MakcumarnbHoe 3HadeHve adchbekTuBHOro paguyca rmapocdoHa, cywecTBeHHO 6onbwee, Yem 3T0 PeKOMEH-
AoBaHo B 5.1.6. 310 060CHOBaHO aHanU3oM BNWUSHWUSA paguyca Ha pesynsTathl U3MEpeHus, npexae Bcero, athdeKTuB-
HOWN NIOWaan U3nyyeHus, a He NMMKOBbIX 3HAYEHUI AABNEHUS, a OHA MEHee YyBCTBUTENbHA K 3hhekTam NPOCTPaAHCTBEH-
Horo ycpegHenusi. TnapodoHbl NCNOMNb3yINT Takke U ANA U3MEPEHUIN OTHOLWEHUS HEeOQHOPOAHOCTU NyYKa, KPUTEPUH
(24) npumenum 1 B atoMm cnyyae [19], [20].

2 Ina nevebHbIX roNoBOK HEKOTOPLIX TUMOB (M3nydaTenell annapaToB yNbTPasByKOBON Tepanuu) ynbTpasByKoBast
BOInHaA, OTpa)XeHHas Ha3aj K rornoBke, MOXeT BNUATb Ha 3HaYveHne usnyqaemoﬁ €10 MOWHOCTHU, 4TO, B HAaCTHOCTM, Habnio-
AAeTCsa NPy KOrepeHTHbIX OTPaXKEHWAX OT NOFMOTUTENEN € NMNOCKON MagKon NOBEPXHOCTLIO. B 3TUX cnyvasx npumeHeHue
nornoTuTenen ¢ TeKCTypVIpOBaHHOﬁ NOBEPXHOCTbIO MOXeT AaTth nydwee npuﬁnumeHue K yCrnoBuam CBOGO,EI,HOI‘O nons.

8.3.2 O6opyaoBaHue gna runepTepmMun

O6opygoBaHue Ansa runeprepMun UcnorbayeT coKyCMpoBaHHOE YILTPasByKOBOE WU3NyYeHUe BbICOKON
nHTeHcusHocTU (HIFU — High Intensity Focused Ultrasound). KoHkpeTHble TpeboBaHUs K 3TOMY 060pyA0BaHNUIO
paspabaTbiBatoT B pamkax oTaenbHoro ctaHgapta MOK.

8.4 Mons Xxupypruyeckoro NnpuMeHeHUs

8.4.1 lNuroTpunTepbl U UICTOUHUKU UMNYNBLCOB AABNEHUA ANA APYrUX NevyebGHbIX NPUMEeHeHUN

CneunanbHble Tpe6oBaHWA K U3BMEePEHUSIM MOoSIei, reHepUpyEeMbIX MMTOTPUNTEPaMN UMY bCOB AaBEHUS,
nanoxeHol 8 MOK61846.

NuHenHocTb oTkNMka rugpodpoHa (cM. 5.1.8) gorpkHa BbITh U3BECTHA B AManasoHe gasneHuid ot 80 go
150 MMa. Ecnn umeeTcs Kakasi-To 3HaUMMasn HeIMHENHOCTb, TO OHa AoSMKHa BbITb yUTeHa npu onpeaeneHun
aKyCcTUYeCKUX NapamMeTpoB Moss NIMTOTPUNTEPA U CBA3AHHBLIX C 3TUM NOrPELLHOCTEN.

n punmMmevyaHune — MMﬂyﬂbeI AaBNEHNA UCNONB3YIOT HE TONMBKO B NUTOTPUNCUN, HO U ANA NeYeHna Takux
6one3He|7|, KakK, Hanpumep, oTnoXxeHuwe conen B NNeYeBoMm cycraBee, TEHHUCHBIN «NOKOTb», NATOMHaAA wnopa U T. 4., a
TaKke AN neYeHus HEKOTOPbIX Kapauonormyecknx 3abonesaHwm.

8.4.2 Husko4yactoTHble XUpypruieckue npumMmeHeHus

[ng onnucaHuns HU3KOYACTOTHBIX MOSIEN, FeHePUPYEMBIX XUPYPrudeckuMu annapartamu, UCNonb3yoT rmapo-
poHbI, KoTOpble AOMKHbI 6bITh KanMbpoBaHbI B cOOTBETCTBUM ¢ MOK 60565.

[ns 06opyaoBaHns 3TOro TUMa HermpuMeHUmMbl TpeGoBaHus pasaenos 5—7 HacTosLwero ctaHgapTa. Cneun-
anbHble TpeboBaHWS K METOAAM U3MEPEHNA NONEN, reHepUupyeMblX HU3KOUACTOTHLIMU XUPYPrtdeckuMmm annapa-
Tamun, ykasaHbl B MOK 61847.

8.5 MNonsa ana apyrux MegULIMHCKUX NPUMEHEeHUN

K HacTosiLLeMy BpemeHu Anst 060pyaoBaHUA 3TOrO TUMa KOHKPETHbIE TPEGOBaHWUA OTCYTCTBYHOT.

9 YcTtaHOBNEeHue COOTBEeTCTBUSA

9.1 O6wmMe nonoxeHus
[ormkHbl 6bITh BIBpaHbI Te akycTU4deckune napameTpbl, KOTopble onpeaeneHbl HacTOAWUM cTaHaapToM. [ns
obecrneyeHus1 NpocnexmnsaeMocTu U BOCNPOM3BOAUMOCTU NapameTpos 060pyaoBaHUA pekoMeHAyeTCsl 3annchl-
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BaTb MOJIOXKEHWUs1 OpraHoB ynpaereHust npubopa (annapaTa), KoTopble MOryT MOBMMATE Ha NapameTpbl U3ny4aemMo-
ro nons.

B cooTBeTCTBUM C TpeboBaHUAMM HacTosILLero craHgapTa Mo KaXaomy npedcTaBnseMoMy napameTpy
OOIMKHbI ObITb YCTAHOBMEHbI:

a) cpefHeapudMeTYECKoe 3HaYeHUe, onpeaeneHHoe no rpynne us N HOMUHabLHO UAEHTUYHBIX 3K3eMMIs-
poB cucTem (MprbopoB, annapaToB), KaXAbIA U3 KOTOPLIX HACTPOEH Ha U3NydYeHne MakCUManbHOW MOLLIHOCTH;

b) HeonpepeneHHOCTL Pe3yNLTATOB UBMEPEHUNA.

HeonpepaeneHHOCTb pe3ynkTatoB U3MePeHUA BKIloYaEeT B cebsi MHOro CoCTaBMsAoLLMX (CM. NpunoxeHue |).
OHa cnyxuT oueHKoW BKiaaa Bcex HeonpeaeneHHOCTen, OTHOCSLLMXCS K U3MepeHUsIM NapameTpoB OAHOTO 3K-
semnnsipa. HeonpegeneHHoCTb pe3ynsTata U3MepeHuiA AorpkHa BbITh NpeAcTaBneHa Kak pacluMpeHHas He-
onpeaeneHHOCTb Npu AoBepuTensHol BeposATHOCTU 95 %. Mpu aTom Heobxoammo cobriogaTth Npasuna yyeta
BKaAa oTAeNbHbIX COCTaBIMSIOLNX HeonpegeneHHoCcTH, nanoxkeHHslie B MICO/M3K Pykosoactee 98.

9.2 MakcuMmanbLHO BO3MOXHbIe 3HaYeHus!

TpebosaHue B pOpMYNMPOBKE «...J0IPKEH COOTBETCTBOBATD...» 03HAYAET, YTO NPU CPaBHEHUN N3MEPEHHBIX
3Ha4YeHWI Kaknx-Nnbo NapameTpoB € UX JOMYCTUMBIMU 3HAYEHUSIMA K pe3ySisTatam UsmepeHuil cregyet npubas-
NATb 3Ha4YeHUA HeonpeaeneHHOCTU pesysibTaTa UsMepeHuiA U Jonycka Ha pasbpoc napameTpoB cucTem (npubo-
poB, annapaToB) OAHOIO U TOro e Tuna. MakcumansHO BO3MOXHbIE 3HaYeHUs cneayeT onpeaenaTs B COOTBET-
CTBWM CO cneayoLmMMU NpoLeaypamu:

a) Tpebyemblit napameTp U3MepsIloT Ha rpyrnne U3 N HOMUHANLHO WAEHTUYHBIX IK3EMIMIISPOB cucTem (NpUbo-
poB, annapaToB), KaXAbIA U3 KOTOPLIX AOSHKEH BblTb HACTPOEH Ha MakCUMaslbHbIE YPOBHU U3NyYeHNs;

b) BEIMMCNAT MaKCUMasibHO BO3MOXHbIE 3HAYEHUS JIMHERHLIM CYMMUPOBaHUEM NpeaeribHOro Aonycka
(NonoBWMHa UHTepBasia Npu AoBepUTENbHON BeposTHOCTU 95 % 1 ans 95 % BbIGopkK) U pacluMpeHHO Heonpeae-
NEeHHOCTU pesynkTaTta UsMepeHuin (Mpu AoBepuUTenbHON BEpOATHOCTU 95 %).

WHTepBan gonycka (aonycTuMbli pasbpoc napameTpoB 0AHOTUNHOW NPOAYKLMWN) ONpeaensiioT B COOTBET-
ctBUM ¢ MMICO 16269-6. Bonee nogpobHbIe ykasaHust Mo oLeHKe HeonpeaeneHHOCTe R NpUBeAEeHbI B NPUNOXEHUN |.

MpumeyaHue— «MHTepBan gonycka» OTHOCUTCS K pa3bpocy napameTpoB CUCTEM OHOIO TUMNa, a «Heonpe-
OENEeHHOCTb» CBSA3aHa C TOYHOCTBIO M3MEPEHUI NapameTpoB.

BeinonHeHue Bcex TpeboBaHWMIA HACTOSILLETO CTaHAapTa He Beerzia BO3MOXHO. Ecrin uamepeHust BLINOMAHANN
Ans Toro, 4Tob6bl onNpeaesvTb NapaMeTpbl akyCTUHECKOro BbIXOAa U BHECTU UX 3HAYEHUS B AOKYMEHTALMIO, HO OHU
6bLM NpoBeAeHbI C OTKIIOHEHNSIMI OT HEKOTOPbLIX TPEBOBaHWI HacToALLEro cTaHaapTa, To Takoe HeCOOTBEeTCTBUE
[OITKHO BbITh UeTKo 3adpuKCpOoBaHO B pesynbTaTax ucneitaHui. JomkHo 6biTb ykasaHo, K kKakoMy pasgeny unu
nogpasgeny oTHOCATCA HECOOTBETCTBUS, a Takke 06 bACHEHLI UX MPUYKHBI.

MpumeyaHue— Huxke aaHbl OTASNBHBIE NPUMEPBI 3aNMUCK O TAKUX HECOOTBETCTBUAX:

a) cootBetcTBYeT FOCT P M3K 62127-1, 3a uckniovennem 5.1.6; yyscTBuTenbHOCTb rmapodona Ha 20 MIy 6eina
Ha 60 % Hwxe, Yem YyBCTBUTENbHOCTb Ha 5 MI'y;

b) cootBercTByer FOCT P M3K 62127-1, 3a nckniovennem 5.1.8; namenenve koapuumeHTa ycuneHmsa yeunure-
nsi B guanasoHe ot 5 go 20 MINy coctaensno muHyc 5 ab;

c) cootBerctByeT [OCT P M3K 62127-1, 3a ucknioverHnem 5.1.5; achppexTusHbi paguyc rugpocona 6ein paseH
0,5 mm.

9.3 OT60p 06pasuoB

CucTema kavecTBa nponssoacTea TpebyeT, 4Tobbl UCnbITaHMAM Gbinia NoABeprHyTa onpeaeneHHas YacTb
N3roTaBnMBaeMoii NpoayKLMW, a NHOTAA U Kaxabli ee aksemnnap. [ins oueHku pas3bpoca napaMeTpoB cUCTEM
(NpnbopoB, annapaToB) O4HOMO TUMa, ECIU MOBTOPHLIE U3MEPEHUA BCEX NapaMeTpoB OTINMYAIOTCA TPYAOEMKO-
CTblO, 3Ha4YeHWs pazbpoca gonyckaeTcs OLeHUBaTL Mo pesynsTaTam usmepeHUid CoKpaLLIeHHOro Yucna napamMeT-
poB. MeTopg Takol cokpalleHHON oLeHkM npusegeH B MCO 16269-6.
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MpunoxeHue A
(cnpaBouHoe)

O6GocHoBaHMe NONOXeHUN HacTosWero craHaapra

B HacTosiWem npunoxeHun aaHo kpatkoe obocHoBaHue Hambonee BaxHbIX TPeGoOBaHWI HacTosAWeEro ctaHgapra
1 npeacTaeneHa ocHoBononarawwasa nHdopmaums gns Tex, KTo XOpowo 3HaKkoM C TeMaTUKOW 3TOro CTaHAapTa, HO He
MMeIn BO3MOXHOCTM y4acTBOBaTh B ero paspaboTke. PasbsiCHeHWe cmbicna OCHOBHbIX TpeGoBaHUi BaXHO ANsi NpaBUnb-
HOTO NMPUMEHEeHNs1 HacTosILero cTaHgapTa. B cBaA3u ¢ Tem, 4YTO COBEpLEHCTBOBAHUE MEANUMHCKOTO YyNbTpa3ByKOBOIO
obopyaoBaHUsl NPOdOIKAETCs, NPEACTARNAESTCS, YTO 0BOCHOBaHUE COBPEMEHHbIX TpeGoBaHWI 0GNerYnT NpuMeHeHue
TpeboBaHWN HacToSALWEro CTaHgapTa K HOBOMY, TONbKO paspabatbiBaeMoMy 0GOpyaoBaHUIO U NOMOXET B paspabotke
Kaknx-nnbo OononHeHuid K HacTosIlLeMy CTaHaapTy.

Hymepauusi pasgenos, nogpasgenoB U NyHKTOB B HACTOAWEM NPUMOXEHUU COOTBETCTBYET HyMepauun B OCHOB-
HOM TEKCTe HaCTosILero ctaHgapTa.

Pasgen 3: BonbWWHCTBO akyCTUYECKMX NapaMeTpoB onpeaeneHbl Takum o6pasom, KOTOpeIi No3BonseT npea-
cTaBnTb UX NMnbo oaHo3HauHO, NGO COOTHECTU C M3MEPEHUSIMM B KAKOW-TO 3a4aHHON NNOCKOCTU. JT0 obecnevnsaeT
Honee rmbkuii nogxod K NpUMEHeHWo cTaHdapTa. Hanpumep, ana npeoGpasoBatenen, NPUMEHAEMbIX B YNLTPA3BYKO-
BOW chmavoTepanuun, unu ans npeodbpasoBatenell C LUMPOKO PacxogsalmMMCs NyHKOM, Takux, Hanpumep, Kak ucnonbaye-
Mble 4118 MOHUTOPMHIa MaTepUHCKOro Mnnoaa, akycTnyeckue napameTpbl B NAOCKOCTU, coaepxalen MakcumanbHoe
3Ha4YeHne NPOCTPAHCTBEHHOIO U BPEMEHHOro NUKa aKyCTU4eCKOro AaBfieHUA, MOMYT OKa3aTbCa HeNpUeEMNEeMbIMU.
OgHako cucTema onpegeneHuii, NpuMHSATas B HacTosiWeM cTaHgapTe, no3ponseT BbIGpaTe M3MepUTENbHYIO NNOCKOCTL
no ApYrMM KpUTEpKWsIM, OTIIMYHBIM OT NPUBEAEHHbIX B HACTOSILLEM CTaHZapTe.

3.25 1 3.26: Oba onpeaeneHusi 4yBCTBUTENbHOCTU ruapodPoHa — KaK NOACOEANHEHHOTO K KOHKPETHON 3NeKTpu-
YeCKOW Harpyske, Hanpumep, K ocuunnorpady, Tak u npu HGeckoHe4HOM UMNeaaHce 3TON Harpy3ku, COOTBETCTBYIOT Npak-
TUKE MPUMEHeHus1 rMApPodOHOB.

3.38: lNpu BLICOKUX 3HAYEHMSAX aKyCTUYECKOTO AABMNEHUS], rEHEPUPYEMOrO YNbTPa3ByKOBbIM AUarHOCTUYECKUM 060-
pygoBaHveM (MMKOBOe akyCcTU4eckoe gaBrieHue cxatusa B Agvanasone ot 0,1 go 10 MMa), moryt Habniogatecsa owytu-
Mble UCKaXEHVS1 BONMHOBOW (hOPMbl aKyCTUYECKOro umnynbca, 0cobeHHo B hokanbHon obnactn. Hactosawmn cran-
0apT, YTO O4€Hb BaXHO, YYMTLIBAET HENVHEWHble 3 dEKTbl, CBA3aHHbIE C PacnpoCcTpaHeHUeM ynbTpasByka B BOAE.
YkazaHHble UCKaXeHWs Bbi3BaHbl TEM, YTO 3a BPEMS aKyCTWYECKOrO LMKIA 4acTb BOMHbLI, COOTBETCTBYIOLWAS CXaTuIo,
ABmxeTcs bbicTpee, YeM 4acTb, COOTBETCTBYIOWAA PA3PEXEHUIO, YTO NMPUBOAUT K MPOIPECCUPYIOLEMY UCKDKEHUIO BOI-
HoBoW hopMbl. B obem cryvae cTeneHb UCKaXKeHWi, CyLLECTBYIOIMX B KAKOW-HUGYAb TOUKE aKyCTMYECKOrO Norisi, pacTeT
C yBENUHYEHNEM MHOIVX (DaKTOPOB: PacCTosHMS OT Npeobpa3soBarerisi, YacToThbl aKyCTU4eCKOro BO3genCcTBUs, NMKOBOIo
aKyCTUYeCKOro gaBneHus Ha NOBEePXHOCTM yNbLTPa3BYKOBOro npeobpa3soBarens, napaMmeTpa HeriMHEMHOCTU cpeabl
pacnpocTpaHeHus (BoApbl) M cTeneHn hoKyCUpPOBKU. HacToswmM cTaHgapToM YCTaHOBMEHO, |TO MOFMOLLEHNE U paccest-
HVE ynbTPa3ByKa B TKaHSX pasnuyHbIX TUMOB B NPOLIECCe MHOMMX MEOULUMHCKMX 06crnenoBaHuii NPUBOAUT K YMEHBLLEHUIO
NMWKOBOIO aKyCTUYeCKOro JAaBINEHUs, HO B HEKOTOPbIX CUTYaLUsX 3TO yMeHbLUeHue byaeT HecywecTBeHHbIM. [TpocBeyun-
BaHWe 4Yepes rnas, MOYeBOW Ny3blpb W OKOSOMNIOAHbIE BOAbl — 3TO MPUMEPbLI  PacrpoCTPaHEHUS yrbTPa3Byka B OCHOB-
HOM B XMAKOCTU. YTOObI y4eCTb CBSI3aHHYIO C 3TUM HENWHEMHOCTb, B CMIMCOK NapaMeTpoB, UCMNOMb3yeEMbIX AN ONvMcaHus!
nonen (cMm. 7.2.1), BKIOYEH NapameTp, OTHOCSLLMIACA K HENMHEMHOCTU. JTO NapamMeTp HEeNMMUHEeMHOCTU pacrpocTpaHe-
HUA B BUde Ko3pdUUMEHTa, N0 KOTOPOMY MOXeT ObiTb MpefickaszaHa 3HAYUMMOCTb HENMMHENHBLIX UCKaXeHun B ¢hokyce
npeobpasosartens [2]. Mo aToMy napameTpy MoxeT GbiTb onpegeneHa Tpebyemasi WMpUHA nonockl ruapodoHa u
ycunuTensi, a Takke HeobxoauMoCTb BBEAEHMS NOMPAaBOK B Pe3yrnbTaThl M3MEPEHUIA MUKOBLIX AABNEHWIA.

3.44 v 3.45: 3geck npvBeaeHbl ABa onpeaerneHnsl MAKOBbIX aKyCTUYeCKUX AaBMeHUN, TaK KaK 4acTo OHW OTnnya-
I0TCA Apyr OT Apyra B Tpu pasa. BaxHo paanuyate ux 1 B CBSI3U C TEM, YTO NMUKOBOE aKyCTUYeCKOe AaBrneHue pa3pexe-
HUA (hasa paspexeHns B UMKNe) B HanGomnbLuel CTeneHn onpeaensieT akyCTUUECKYI0 KaBUTaumio.

3.72: 3710 onpegeneHne NpuUBEAEHO ANs TOro, YTOObLI OTNIMYMTL FIMHUM YIILTPa3BYKOBOTO CKAHUPOBAaHUS, nepece-
Kalowue BblIOpaHHy NNOCKOCTb B TOYKE, NOCTEMNEHHO MEHSIIOWEN CBOE MECTOMONOXEHUe B NPOLECCE aKyCTUYECKOIo
CKaHVMPOBaHWUs, OT NUHWIA, KOTOpbIEe ee He nepecekatoT. MocneaHue, HaNpUMep, BCTPEYAIOTCA NPU CNOXHbIX BO30Gyxae-
HWSIX OOHOrO 1 TOTO e YNLTPa3BYKOBOro npeobpa3oBaTensi Unv 0gHON U TOM Ke rpynnbl ANeMeHTOB npeobpa3oBare-
nA Ans OOKYCUPOBKM Ha Pa3NUYHbIX MyBuHax nnv Ans ynroTHEHWS JOMNEPOBCKUX NIMHUIA B AYNMEKCHbIX CKaHepax.

5.1.7: WwupokononocHele ruapocdoHblI BaXXHO NMPUMEHSITb MPU ONMUCaHUU BPEMEHHBIX NapameTpoB YIbTPa3ByKoO-
BbIX NMONer MeAULIMHCKOrO HA3Ha4YEeHNs, XapaKTepU3YOLLMXCSl HANMYMEM KOPOTKUX UMNYMNbCOB MU CYLWECTBEHHbIX HEMNU-
HeMHbIX NCKaxKeHWA. OgHO U3 CNeACTBUIN HaNM4YMs HENMHEWHbIX UCKAaXEHWW — 3TO MOSIBNEHWE B CMeKTpe curHana
BbICOKOYaCTOTHBIX COCTaBMNAWMX, YTO TpebyeT paclumpeHusi nonockl 4acToT ruapodoHa B BbICOKOYACTOTHYI0 obnacTb
[8]. B [8] 6bino noka3aHo, YTO AMs NPOBEAEHNST M3MEPEHUIA C MOMPELLHOCTHI0O MeHee 5 % TpebyeTca wupuHa nonocsbl
(npu HepaBHoMepHOCTM = 3 AB), BepXHAA rpaHMLa KOTOPOI MPEBLILLAET YACTOTY aKyCTUYEeCKOro BO3AeUCTBUA fys HE
MeHee YeM B 8 pa3. Takke enarternbHo, YToGbl HUXHSS TpaHuLLa Nnorockl YactotT rmapodhoHa 6bina cyuwecTBEHHO HUXe
fawf, YTO, B HACTHOCTU, BEXKHO NPV M3MEPEHNSIX MUKOBOTO aKyCTU4ECKOro AaBrneHus paspexenus p, [9]). HeobxogumocTb
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NOBLILEHNS YYBCTBUTENBHOCTU rapochoHa B HU3KOYACTOTHOW 06GNacTu CBA3aHa € TéM, YTO YMEeHbLUeHUe AnUTernbHO-
CTW UMMyrbCa COMPOBOXOAETCS PaCLIMPEHUEM €70 CreKTpa B CTOPOHY KakK BbICOKUX, TaK U HM3KMX 4acToT. K Tomy xe
acUMMeTPVA BOMHOBOW OOPMbI, BO3HMKAIOWAS M3-38 COBMECTHOIO BO3AeNCTBUA 3MPEKTOB Andpakuum Ha nanyqarerne
W HENMWHENHOCTU PacrnpoOCTPaHEHNs!, Bbi3blBAET MOSIBIIEHWE HU3KOYACTOTHLIX COCTABMSIOWMX B CMEKTPE TOW YacTu cUrHa-
na, KoTopasa xapakrepuayeTtca paspexeHuem. [pueegeHHble B [9] pesynbrarbl MOASNMPOBAHUS U U3MEPEHUA KOPOTKMX
MMMYNbCOB ruapoOHaAMM C OrpaHNHEHHON LWWMPUHOW NOMOChI NOKA3bIBAKOT, YTO ANl CHUXKEHUS MOTPELUHOCTU U3mepe-
HUs 00 5 % — 10 % HWXKHSS rpaHuLa 4acToTHOW nonockl rmapodoHa ¢ npegycunuTenemM JOmxkHa ObiTb HUXe fhys NO
KpaviHel mepe Ha nopsaok. MoaTtomy B HacTosileM cTaHgapTe pekomeHayeTcsl, UToObl IpaHuLIbl YacTOTHOIO Anana3soHa
CMCTEMBI MPUEMA, YCUNEHUS 1 3arMCK BOITHOBOM hOPMbI UMMNYNbCa HAXOAUIUCH B Npeaenax ot fuys/ 16 po 8f,. Oanako
13 NpaKTM4ecknx coobpaxeHwit B onpeaeneHnn WUPUHbI NONOoCkLl NMAPodgoHa YCTAHOBITEHbI MEHbLUWE OIPaHUYEHUS:
OT fawi!/ 2 0O MeHDbLLEro N3 3HavYeHnn — 8fs n 40 Mlu.

Pazgen 7: 3gecb npuBeaeHO MHOrO napameTpoB, onpedeneHnsl KOTOpbIX AaHbl B pasgene 3 v KoTopbie criyxar
OCHOBOM Ansi ONUCaHWSA LUMPOKOIO AVanasoHa ynbTpasByKOBLIX MOIEW, XOTS OCHOBHOE BHUMAHWE YAENEHO MEOULIMHCKO-
My yNbTpasBykoBOMYy o6opyaoBaHuio. Tem He MeHee, Ans 060pyAoOBaHUA HEKOTOPbIX KOHKPETHbLIX BMAOB, a Talkke Ans
COCTaBNEHUs1 ITMKETOK MOXeT 6biTb BbibpaHa Nuwb HeGonblasi YacTb akyCTUYECKMX MapaMeTpoB.

Pazpen 9: B atom pasgene cogepxartca pekoMeHAauuM K AEKNapupoBaHWIO NapaMeTpoB aKyCTUHECKOro BbIXoAa
B KPATKMX TEXHUHECKMX XapaKTepncTukax o6opyaoBaHus, X0Ta 3TO U He NpeacTaBnseT coboi OCHOBHYIO Lieflb HACTosILLe-
ro ctaHgapta. PekomeHaoBaHbl M NpaBuna NpeactaBneHns pesynsratoB USMEPEHWH, BbINOIHEHHBIX HE B MOMIHOM COOT-
BeTCTBUM C TpeOOBaHMSIMM HACTOALWEro ctaHaapTa.

O6cyxgeHne TOYHOCTM U3MEPEHUsT aKyCTUHECKMX NapamMeTPoB NPeACTaBneHo B npunoxenum .
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MpunoxeHne B
(cnpaBo4Hoe)

rI/I,D,pOCbOHbI n cncrtema Nno3ULMOHUpOBAHUA

B.1 O6wme nonoxeHus

B HacTosiwee Bpema ncnonb3yoT ruapodpoHbl HYeThipeX OCHOBHLIX TUMOB. B ruapodoHax gByx TMNOB NPUMEHSIoT
aKTVBHbI 3M1EMEHT, BbINOMHEHHbLIR WU U3 MbEe303NEKTPUYECKON KepaMMKK1, Unu 13 nonumepa (Kak npaBuno, NonuBu-
HunuaeHdTopuga — MBAOD), yKpernneHHbIN Ha KOHUE WUIMonogo6HOW KOHCTPYKUMK, TPeTuit Tun — 9T0 MemMbpaHHbIf
rugpodoH ¢ Gonblwon nneHkon n3 NBA®P, ueHTpanbHas obrnacTe KoTopoW o6nagaeT Nbe303NEeKTPUHECKON aKTUBHO-
CTblo. YeTBepThIN TN — 3TO ONTOBOMNOKOHHLIM rmapodoH. bonee geTanbHoe paccmoTpeHue rMapodoHOB 3TUX TUMOB
npveegeHo B pasgene B.9.

Hu ogHa 13 cywecTBYOLMX KOHCTPYKLMIA TMAPOCPOHOB He YAOBNETBOPSAET BCEM TPeGOBaHMAM HACTOAWEro CTaH-
gapTta B yactotHoMm guwanasoHe ot 50 kl'u go 40 Mlu. MNpeasapuTencHble MaTepuansl, NOCBSILLEHHbIE UCCregoBaHUAM
XapaKTepUCTUK ONTOBONOKOHHLIX FTMAPOgOHOB, NOKA3LIBAIOT, YTO B NEPCNEKTUBE 3T ruapodoHbl Morny Gbl obecne-
YNTb BbINOMHEHUE BCeX TPeBOBaHWIM W UCKITIOUNTE HEOBXOAMMOCTb BBEAEHWS MONPaBOK Ha NPOCTPaHCTBEHHOE ycpeaHe-
Hue [21]—[23]. BmecTe ¢ TeM, BaXXHOCTb TOr0 UM MHOIO TPeBGOBaHWS 3aBMCUT OT KOHKPETHOTO YIbTPa3ByKOBOIO MOMs,
nognexallero onvcaHvio. Hanpumep, B ganbHeMm none Miockoro NopLIHEBOrO YNbLTPa3ByKOBOro npeobpasoBartens
pasmep akTWBHOIO anemeHTa rugpod)oHa MoxeT ObiTb B 2-3 Honblue AnWHbLI aKyCTUYECKOW BOMHbl. [ns akyCTUYeckux
AaeneHvn, meHblumnx 0,1 MlMa, WrpoKkononocHOCTs rMAPothoHa He CTOMNb BaXKHA, MOCKOSIbKY ManoBeposiTHO, 4ToObI HA
006bIYHO UCMONBb3YEMbIX PACCTOSHUSIX HeMNWHelHble UCKaXKeHUs1 Obinn Obl cywecTBeHHbIMU. Mogo6HbIM e 0bpa3om,
Nnpy U3MepEHUsIX B UMMYMbCHBIX MOMSX OTPaXeHWsi 0T MeMGPaHHbIX TMAPO¢rOHOB HE TaK CYLLECTBEHHbI, KaK B MOMsiX
HENPEpPLIBHON BOMHbI.

B.2 3nekTpuyeckan Harpy3ska

YyBcTBUTENBLHOCTbL rnapocdoHa Ha KoHUe kabens nop Harpy3kou (cm. 5.1.3) pekomeHgyeTcsi onpenensitb no
YYBCTBUTENIbHOCTU XOMNOCTOro Xoaa ruapodoHa Ha KOHUe Kabens, vcnonb3ys metof, uanoxeHHoin B MOK 62127-2.
B aToM e QOKyMeHTe pacCMOTPEHO BMUSIHWE U3MEHEHWUSI Harpys3ku.

B.3 Yeunutenb curHana rugpocoHa

HaszHaueHnue ycunutens curHana rugpodoHa — 6biTe 6ycdepom mexgy ruapodoHOM U M3MepUTENbLHON CUCTe-
mon. Takon Bydep ocnabnsiet pesoHaHcHble 3addekTbl Kabens Ha BbICOKMX YacToTax, a Takke obecneumeaeT 4ONONHU-
TENbHOE YCUINEHNe U NOCTOAHHYIO SNEKTPUHECKYIO Harpy3Ky Ans rmapodpoHa. Yeunutenbs MoxeT ObiTb BCTaBNEH B ruapo-
¢hOH KaK BCTPOEHHLIM B €r0 KOpNyc NpeaycunuTens, U B TaKOM CIlydyae HEBO3MOXHO pasgenuTb 3TW ABa ycTponcTea. B
anbTepHAaTUBHOM BapuaHTe 3TO MOXET ObiTb OTAENbHOE YCTPOMCTBO, K KOTOPOMY MMM HENOCPEACTBEHHO, MMM C
NOMOLLBLIO NEPexogHMKa Ha KoHue rmapodoHHoro kabensa npucoeauHsiioT rmapodoH. Hegoctatku ycunurenen coctosAT
B TOM, YTO OHM OrPAHMHMBAIOT AWHAMMYECKMIA ANANA30H U TpebyIoT aNeKTpUYECcKOro NUTaHUA, a Takke YCMOXHAIT
KOHCTPYKunio rugpodoHa B LiernoM. BCcTpoeHHble npegycunureny mMeioT ele oauH HeJoCTaToK: OHM HYXXAAKTCH B
AONONHUTENBHBIX Xunax (nutanusl) rmapocdorHoro kabens [10].

B.4 Yeunutenu curdana rugpodoHa u anuHa Kkabens

Korpa ruapodpoH nogcoeamHsAoT K Npubopy ana uamepeHusl HanpskeHusl, HanpuMmep ocumnnorpady unm ycunu-
TENo, BAXHO YYECTb 3NEKTPUUECKUE XapakTePUCTUKN TakoW COCTABHON U3MEPUTENBLHON CUCTEMBI.

Kak npaeuno, cornacoBartb BbIXOAHOW 3nekTpudeckuin umneaaHc rmapodona 6e3 kakoro-Hnbyib NocTosiHHO Noj-
COeANHEHHOro K Hemy kabensi ¢ umnegaHcoM kabensi HEBO3MOXKHO, MOCKOSIbKY MMNeAaHc rugpodpoHa npesbillaeT
umnegaHc kabens. MNo3Tomy HeNpakTUYHO UCMNONB3OBAaTh HA KOHLE Kabensi KaKylo-TO areKTpPUYeCKyio Harpy3ky, COrnaco-
BaHHYI0 C UMNegaHcoM kabensi, ecnu Heo6xo0aMMO N36exaTb CyLLEeCTBEHHbIX MOTEPL B aMNiUTye curHarna u coxpaHuTb
ero BonHoeyo opmy. Ho 6e3 cornacoBanusi kabensi u Harpy3ku Ha KoHUe kabensi ByayT NOSIBNATLCA OTPaXKeHUs], Bbl3bl-
BawwWme «3BOH». Pe3oHaHchl B kaberne CTAHOBSATCS MakCMMAarbHbIMM, KOTAA €ro ANvHa AoCTUraeT YeTBepTU ATUHbI
SNEKTPOMArHUTHOW BOMHbI, pacrnpocTpaHsioweiics no kadenio. [ns o6blYHBIX KoakcuarnbHbIX Kabernei pe3oHaHChl Ha-
6niogatoTea npy anvHe kabensi (B metpax), pasHou 50/f, rne f — vactora, MI'u. Tak, Hanpumep, Ha 4dacTtoTe 50 MIy
NPUYMHON MOSIBMEHUA PE3OHAHCOB MOXET ObiTb Kabenb aAnvHon 1 M. 3HauMMOCTb pe3oHaHCHbIX adhchekToB ByaaeT 3aBu-
CeTb OT COrnacoBaHWUs INEKTPUYECKMX UMMNESAHCOB Ha nepexogax kabens — Harpy3ka u kabens — rugpodoH, a Takke
OT HanNU4MsA onpeaeneHHbIX COCTaBISIOWMX B CrieKTpe curHana ¢ rugpodpona. lNocrnegHee 3aBUCUT OT LUMPUHBI NONOCHI
Kak cob¢cTBeHHO rugpodhoHa, Tak U ruapodoHa C NMOCTOSIHHO NOACOEeAUHEHHbIM K HeMy kabenem. Ecnu Tonwmny
aKTUBHOro anemeHTa rugpodgoHa BbIOpaTh TakoM, UTOOLI pe3oHaHCHas YacTtoTa TONWMHHON Moabl koneGaHwi Obina
HWXE PE30HAHCHBIX YacToT B kabene, TO BnusiHwe nocrnegHux Gyaet npeHebpexumo mano.

Ecnu pesoHaHck! B kaberne MOryT nonacTb B YaCTOTHbIN AUana3oH, COOTBETCTBYIOLWMIA WWMPUHe nonockl rmapodo-
Ha, TO pekomeHgyeTcsl BbibupaTtb kabenb BO3MOXHO MEHbLLEN ANWHLI U pacronaratb yCUrnutenbs BO3MOXHO 6nvxe Kk
ruapodoHy. [ina ocnabnexHus BNusiHns kKabenbHbIX PEe30HAHCOB HA BbIXOAHOW CUrHam ycurvTersi pEKOMeHAyeTCsl Co-
rMacoBbIBaTb BbIXOAHOW MMIMeOaHC YCUINUTENSsI C MMMNESAHCOM MOoACOeAUHSIEMOrO K HeMy kabensi, a mneaHc Harpy3sku
BbiGMpaTe paBHbIM BONHOBOMY MMnegaHcy kabens. [Ans yBenuueHnsi AMHAMWYECKOTO AMana3oHa YCUITTenNs BaXKeH
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NpaBunbHbINA BbIGOp k03dhduumeHTa ero ycuneHma v WMpuHbI Nonockl. Ans ruapooHOB C YyBCTBUTENEHOCTLIO OKOMO
0,03 mxB/Ma (TvnuuHoro 3Havenus gnst Mem6GpaHHbIX rugpodoHoB 13 nneHkn NBAOP ¢ anameTpom akTUBHOIO 3NEMeEH-
Ta 0,5 MM), UCoNb3yeMbIX NpU U3MEPEHUAX NapameTpoB Nonel ynbTpasByKOBOMO AWarHOCTUHeckoro obopyaoBaHus,
NUKOBbLIE aKyCTUYECKME AABNEHNS B KOTOPbIX MoryT gocturate 10 MMa, 6yaet Heobxogum yeunutens ¢ koaddmumeH-
TOM YCWUIEHUs, paBHbIM eauHULEe, U AUHAMUYECKMM AMana3oHOM MUKOBLIX 3HAY€HUI BXOAHONO HaMPsLKEHUS, PaBHbIM
0,6 B [10].

Kpome Toro, npu Beibope yeunutens Heo6xXoaMMOo yUMTbIBaTb COrNacoBaHWe YacTOTHBIX XapakTepuctuk ruapodo-
Ha u ycunutens. B yactHocTH, uTobbI M36exaTh Npobnem ¢ pe3oHaHCaMK, BEPXHSIA rpaHnLUa Nonockl 4actoT yeunurens
C HepaBHOMEPHOCTbIO koadduumeHTa ycunenna He Gonee 3 oAb He gomkHa NpeBbIWaTh YacToTy, COOTBETCTBYIOLLYIO
pe30HaHCcy TOSLMHHOM Moapl Korebanui akTuBHOro anemeHTa rugpodoHa. BaxHo Takke, 4ToGbl 3a 4acTOTON, COOTBET-
CTBYIOLLEN TOMLWMHHOMY PE30HaHCy, KpyTU3Ha cnaganua koadduumeHTa ycunenns ycunutens 6bina He MeHee MUHYC
6 ab Ha okTaBy.

B.5 YcraHoBKka npeobpa3oBarens

MNpy ycTaHOBKe ynbTpa3ByKOBOro npeobpasoBaTena pekomengyetca obecnevneatb cneayiowme ycnosus:

Mpexae Bcero, aTo TouHasi opueHTauma npeobpasoBatens NpU NOBOPOTE €r0 BOKPYr TPeX OPTOrOHaNbHbIX OCeW,
OOHY 13 KOTOpLIX pekomeHgayeTcsi BblbupaTte napannensHo ocu nyuka.

HecmoTps Ha TO, 4TO Hanuumne cteneHen cBo6oAbl HENpepbIBHLIX (NNABHLIX) NepemeleHnn npeobpasosarens
Heobsi3aTensHO, MOXeT noTpeboBaTbcs ero nepemelwieHne Ansl YCTaHOBKW B 3afaHHble MecTa u3mepuTenbHoro 6aka.

YnsTpa3BykoBoi npeobpa3oBaTenb YCTaHaBNMBAOT B KOOPAVMHATHYIO CUCTEMY MO3ULIMOHUPOBaHUS TakuM obpa-
30M, 4TOBbI OCb CUMMETPUM aKTMBHOIO 3nemeHTa 6Gbina napannensHa ocy Z cUCTeMbl NO3ULMOHMPOBaHUS rMAPOodOHa.
Ocb CMMMETpUM ynbLTpa3BYKOBLIX NpeobGpa3soBaTenen C UMNUHAPUYECKUMU aKTUBHBIMU 3nemMeHTaMn AomkHa 6biTb
OCbl0 UMnNuHApa, a npeobpasoBaTenen co chepu-HecKMMU aKTUBHBIMWU 3SNEMEHTAMN — OCbI0, NPOXOASILLEN Yepes reo-
MeTpuyeckre LIeHTpbl cdiepbl M uanyyatowen NnoBepxHOCTH YNLTPa3BYKOBOro npeobpasosarens.

YneTpa3BykoBou npeobpa3soBaTtenb AomkeH ObiTb yCTAHOBNEH TakuM o6pasom, 4Tobbl 6Gbina npegycmoTtpeHa
BO3MOXHOCTb €r0 MOBOPOTAa BOKPYr OCU CMMMETpun Ha 360°.

M pwnmeyanne—[ns chepuyecknx ynsTpasBykoBbIX NpeobpasoBaTenen B Buae chHepuyeckoro CermeHTa 3a
OCb CUMMETPUM PEKOMeHZyeTCsl NPUHUMAaTL OCb, NPOXOAALLYIO YEpPE3 FEOMETPUYECKUI LIEHTP cdhepbl U LEHTP OKPYXKHO-
CTH, orpaHuymBaicllen cermeHt. [lnsa cdepuyeckux ynbTpa3BykoBbIX npeobpasoBaTtenen B BUge NONHON (MNu NoYTn
MonHoW) ccheprueckor 06O0MNOYKK, NOAAEPKUBAEMON TOHKUM SNEMEHTOM, TakUM, HanNpuMep, Kak Tpybka unu cTepxeHb,
ocbio cuMMeTpumn ByaeT ocb, Npoxoaawan Yepes LeHTpbl cepbl U ee ONopHOW NNOLWAAKK.

B.6 YcTaHoBKa u tocTupoBka rugpodoHa

B HacTosiwem nogpasgene pekoMeHAOBaHbl NosiesHble npouenypbl YCTAHOBKU M IOCTUPOBKU ruapodoHa B TOUKY,
COOTBETCTBYIOLLYIO MPOCTPAHCTBEHHOMY NUKY BPeMEeHHOro NUKa aKyCTU4YeCcKOro AaBrneHus B NockoCTH, NeprneHauky-
NSPHOM K OCU pacnpOCTPaHeHUs Ny4Ka.

MpaBUNbHOCTL YCTAHOBKM MeMOpaHHOro ruapodoHa BO3MOXKHO NPOBEPUTHL MyTEM ero noBopota Ha 180° BOKpyr
ocK, nexawen B NnockocTn MembpaHel, Habniogas Npu 3TOM 3a U3MEHEHWEM curHana Ha rugpodoHe npu Npueme UM
UMMYIbCHBIX CUTHANOB. 3ameHeHvne BpemeHn 3agepkkv mMexay NpUHMMaembiM rugpodoHOM CUTHANoOM 1 CUrHarom,
nanydaemsiMm npeobpasoBaTeneM, CBUAETENLCTBYET O HEMPABUMbHOW yCTaHOBKE ruapodoHa B HanpaeneHuu, neprnex-
OVIKYTISIPHOM K MINOCKOCTW aKTMBHOIO aremeHTa rugpodoHa, a uaMeHeHve amnnurtyzbl NPpUHUMaeMoro curHana — o
HEeNnpaBUIbHOM PacnoNOXEHUM akTMBHOIO SremMeHTa rugpoddoHa B MIOCKOCTU ero membpasl. Npyu HenpepbiBHO-BOM-
HOBOM M3Ny4YeHUM OOMYCKAETCsl NPOBECTU Ty Xe CaMylo mpoueaypy ¢ HabniogeHnem 3a M3MEHEHWEeM aMmnnuTyabl, a
3aTtem, ecrnv rMapodOH Y& YCTAHOBMNEH C TOYHOCTBIO A0 OAHOW YeTBEepPTW ANWHbI aKyCTUHYECKON BOMHbLI B BoOAe, —
BbINONHWUTL Gonee TwaTenbHYO HOCTMPOBKY, Habnogasi 3a uaMeHeHnem asbl curHana, NPUHUMaemoro rmapodoHom
npv BpalleHUn nocrnegHero.

MpaBunNbHOCTb YCTAHOBKM ruapodoHa 30HAOBOIO TUMA MOXET ObiTb NPOBEpeHa MyTeM €ro NoBopoTa Ha yror,
MeHbLnn 180°, BOKPYr OCH, Nexallen B NNOCKOCTU aKTMBHOIO anemeHTa ruapodoHa.

Onsi ocTpoBkM rmapocoHoB 06oUX TUMOB MOTYT ObITb MPYMEHEHbI ONTUYECKUE TEXHOMOMMKU, HaNnpUMep OIMHHO-
(hOKYCHBIV NEepeMeLLaemblii MUKPOCKON UnW fasep C y3kum Ny4om. M B 3ToM cnydae pekomeHayeTcs Habniogatb 3a
M3MEHEHMEM MONOXKEHUS aKTMBHOIO arneMeHTa rugpodoHa Npu ero BpalleHun B CUCTEME MUKPOMO3VLMOHMPOBAHWS.

MpumedaHune—[Ons Toro, YTobbl YCTPaHNUTb BUSIHWE OTPaXKEHWI YNbTpasByka OT NOBEPXHOCTU MeMBpaHHOro
rugpocpoHa npy HenpepbIBHO-BONTHOBOM M3Ny4YeHUn, FMMAPOtoOH MOXeT ObiTb Crerka HaknoHeH. Takon HaKMoH ycTpa-
HSIET MHTEPdEPEHLMIO OTPaXKEHHOTO OT rmapod oHa curHana ¢ CMrHanom, uanydaeMesiM npeobpasosaTtenem, Unu oTpa-
JKEHHbIM OT Hero. [Ans oueHkn Tpebyemoro yrra HaknoHa u 3HadeHus nonpaeku, koTopyto Byaet HeobxoaMmo BBECTU Ansi
KOMMEHCaLMN YMeHbLUEHUS! cUrHana m3-3a HanpaeBneHHOCTV ruapodoHa, JoNycKaeTCs WCNonb3oBaTh ABa MeToda.

MepBbIi MeTo4 COCTOWT B HabntogeHun curHana ruapodoHa npu ero BpalweHun (HakmoHe) Ans onpeaenexHusi
MOMEHTa, Korga nHTepdepeHUMoHHbe athdeKThl CTaHyT npeHebpexumo mansiMu. MHTepdepeHUNOHHble aghdeKThl,
npu ux NOSIBNEHNMKN, MOXHO Habniogate NpW M3MEHEHUM PacCTosHMA Mexady ruapodoHoM u npeobpasoBaTtenem Ha
+ 0,5 MM, 4TO Bbi3biBaeT konebaHus aMnNnuTyabl M3MEPSIeMoro curHana. AmMnnuTyga aTux konebanuii GyaeT ymeHbLaThb-
CSl C YBENMYEHMEM YITa HakmoHa (noeopoTa) rugpodoHa. HangeHHbI 3TMM MeTOA0M Yron, Kak NPaBumio, MeHbLue yrna,
ONpeaeneHHoro BTOPbIM METOAOM, 3aKMoYaloWMMCH B HAaXOXAEHUM yrna, npu KoTopoM Gonblias YacTb ynbTpasByka,
OTpaXkeHHOro oT MeMGpaHbl, yXXe He nonagaeT Ha npeobpasosaTens. JTOT yron onpedensioT kak tg(a/2l), roe a —
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reoMeTpUYeCKUI paguyc akTVBHOIO anemeHTa npeobpasopatens, a / — paccTosHue mMexgy uany4arowen noBepxHoc-
Tblo Npeobpasoeatens v rugpodoHom. [ina npumepa paccMoTpeHbl u3aMepeHusi nonsi npeobpasoBatenst Anst huamno-
Tepanun ¢ akTUBHbIM 3neMeHToM avametpom 20 mm, pabotawwmm Ha Yactote 1,5 MU, ¢ NOMOLWBIC ABYXCNOWHOIO
membpaHHoro rugpocpona TonwmHorn 0,05 MM ¢ guaMeTpom akTuBHoro anemeHTa 0,5 mm. [nsi uamepeHuin Ha paccro-
sHun 20 mm Heobxoaum NoBopoT Ha yron 14°, Monpaeky B pe3ynbTaTel U3MEpPeHWI, CBA3AHHYIO C HanpaBneHHOCTbIo
rupgpocoHa, cnegyeT onpegenuTe No pesynstatam U3MepeHuin guarpaMmel HanpaeneHHocTn (cm. 5.1.4). B paccmatpu-
BaeMOM MpumMepe B pesynbTaTbl M3MepeHui akyCTMYeCcKoro Aaenenus cnegyet gobaeute 6 %, a B pesyneraTel pacyerta
WHTEHCUBHOCTN — 12 %.

B.7 Nornowatowee nokpbITUE N3MepuTenbHoro 6aka ¢ Bogon

CooTtBeTcTBUE TpeboBaHWAM 5.2.3.2 K CYMMapHOMY CHUXEHWIO OTPaXXEHUW aKyCTUYeCKOro NOrnotutenst MoxeT
6biTb NPOBEPEHO C MCNOMb30BaHWEM Npouedyp, U3NOXeHHbIX HuKe. CHMXEHWE YPOBHS OTpaXeHW pekoMeHayeTcs
M3MepsiTb Ha 4acToTe aKyCTU4ECKOro BO3AEWCTBUS C UCMONb3OBaHMEM YIETPa3BYKOBbIX TOHAMNbHbLIX MMMYNBCOB U akyc-
TUYECKOro MOMMOTUTENS!, PacMoNOXeHHOro B AanbHeM norne ynsTpa3ByKoBoro npeobpasoBartens. CurHan ruapodoHa
Uabsorber (MO MUKOBBIM MNU 3(PEKTUBHBIM 3HAYEHWUSIM SMEKTPUUECKOro HanpsieHus), NPMHUMAaKoLWEro akyctuieckue
CUrHanbl, OTpaXeHHble OT NepeaHeln NOBEPXHOCTU aKyCTUYECKOro NOIMOTUTENs, CPaBHUBAIOT € CUMHANOM Ulgfiactor 3TOMO
xe rmapoddoHa Mpu Npreme UM akyCTUHECKOro CUrHana, OTPaXEHHOro OT MMOCKOro MaeanbHoro oTpaxarensi. AkycTu-
YeCKWI NOrMOTUTENb W OTpaxartenb peKoMeHAyeTCA yCTaHaBnueaTb NpMBnuanTenbHO NepneHanKynspHO K OcU ynbTpa-
3BYKOBOrO Ny4Ka, HO HEMHOIO Nog YIMoM K 3TOMY NepneHaMKynspy Ans Toro, 4Tobbl OTpa)eHHble curHansl nonagany Ha
rnapodoH. CHMXKEHNE YPOBHSI OTPEKEHNIA PACCUUTLIBAIOT Kak

Cruxenne yposHs otpakernii = — 20 19 (Ugpsorver / Ureflector): (B.1)

Xopowen annpokcyMaumver Nnockoro naeaneHoro otpaxartensi 6yaeT nnacTuHa U3 HepXXaeelowen cTanm Tomnwm-
HOM 25 MM.

B.8 PexoMmeHaaLMm K KOHCTPYKLMU YNBTPAa3BYKOBOro 060pya0BaHUA, NOAMNEXALEero UCNbITAaHUAM

Ons 3anycka M3mMepuTenbHOW CMCTeMbl HEOBXOAMM SneKTPUHECKUIA CUrHanN, CUHXPOHWU3UPOBAHHLIN C HAYanom
BO3DYXAeHUs yNbTPa3ByKOBOro NpeobpasoBaTens unu Kaxaon rpynnbl ANeMeHTOB yNLTPa3ByYKOBOro npeobpasona-
Tens.

B cuctemax aBTOMaTUHECKOrO CKAHMPOBAHUS TAKOW CUrHam 3anycka JomkeH 6biTb CUHXPOHW3UPOBAH MO KaXKAo-
My mepuoay aKyCcTUHYeCKOro NMoBTOpeHuA. 3TW 3anyckalowme curHanbl («CUHXPOUMNYNbCLI») pekoMeHayeTcsl Npume-
HSATb NPU aHanu3e NpPUHMMAaeMbIX TMAPOthOHOM CUTHANOB MO NGO M3 BbIGPAHHBIX IMHUA YNLTPA3BYKOBOIO CKaHU-
poBaHuUA.

Ecnn B cuctemax aBTOMaTUYECKOro CKaHMPOBaHUS NPEAYCMOTPEH PEXUM OCTAHOBKM («3aMOpPaXMBaHWUs») CKa-
HVMPOBaHUs!, TO B HUX JomkeH BbiTb obecneveH AOCTYN K CMHXPOUMNYIbCY HA KaXOOW BbIGPAHHON NUHUU YRLTPa3ByKO-
BOro ckaHupoBaHusA. OgHaKo B 3TOM criyuae ¢ uernbio ybeguTbesl, YTO HET CyLWEeCTBEHHbLIX pa3nuuuii B napamerpax
OCTaHOBMEHHOIO («3aMOPOXXEHHOTO») U CKAHMPYIOLLENO My4KoB, HEO6XOAUMO MPOBECTU crieumanbHble UCCIEA0BaHUS.
Takast npoBepKa O4oCTaTo4yHO CIoXHa, oHa 3aBUCUT OT Tvna VICI'IbITyeMOﬁ CUCTEMbBI CKaHMpOBaHWA. Cnep,yeT y4yecTb
TaKkKke, YTO Ans oCTaHOBIEHHOIro («SaMODO)KeHHOFO») nyyka HeBO3MOXHO onpegenutb yCpeaHeHHble BO BPEMEHU na-
pameTpbl AaBneHnss 1 MHTEHCUBHOCTW.

MpwumeuyaHne—[ina pasgeneHnsi YepeayloWwmxXcsl OMNMEPOBCKUX CUTHANOB U NMHUIA CKAaHWPOBaHWSI B
AYNNeKCHbIX cnctemax aBToMaTU4ecKoro CkaHmpoBaHusi None3Ho BbIBECTU CUrHambl 3anycka Ha OT,El,eJ'IbeIﬁ ocuunno-
rpad AnsA OUEHKM MX BpemeHu 3azepkku. CUHXpPOMMITyIbCbl ¢ 3TOro ocumnnorpada mMoryt 6biTb MCMNONb30BaHbl Ansi
3anycka UaMmepuTernbHON CUCTEMBI.

B.9 Tunbi rugpocporoB

B.9.1 Kepamuueckue rmapocdoHbI 30HAOBOrO TUNA

O™V rmapodoHbI, Kak NPaBuIlo, UMEIOT MarneHbKUIA KPYITIbIA QUCK M3 Mbe303IEKTPUYECKON KEPaMUKK, YKPENmeH-
HbI HA KOHUe urnonogo6Horo aepxarernsi. AKTMBHBIN aneMeHT ruapodoHa onvpaeTcsi Ha aKyCTUHMECKU MMOrTOLWaloLLmi
martepuan (NoAnoxXky) u nmeet pasmep, brnvskui K AnameTpy aepxarens, T. €. ot 0,5 go 1,5 mm B anametpe. CurHarnb-
Hblll kabenb Heu3GeXxHO NepeceKkaeT YNbTPa3ByKOBOE MOMe, YTO MOXET MPUBECTM K npobremam us-za TpuboanekTpu-
yeckoro athdekra.

YyBCTBMTENBHOCTb XONOCTOro XoA4a Ha KoHue kabens aTnx ruapodoHoB, Kak npasuno, coctasnsieT 0,7 mkB/TMa
anst rmgpochoHa ¢ aKTUBHbIM 3remeHToM avameTpom 1 mm. lMpu TwaTensHOW pa3paboTke OHM MOIryT UMETb MIIOCKYIO
YacTOTHYI0 XapakTtepucTuky o 6 My, OgHako B obuieM criyuae pagmarbHble pe30HaHCHbIE MObl B aKTUBHOM 3NeMeHTe
n pesepbepauus B MaTeprane NoarnoXku HEPeako MPUBOAAT K HEPaBHOMEPHOCTM YacTOTHOW XapaKTepuCTUKM, AOCTU-
ratowen = 10 gb B yactoTHom gnanasoHe ot 0,5 oo 15 MI'u. Kpome Toro, xapakrepuctuka HanpasrneHHOCTU GONbLUMHCTBA
CYLLECTBYIOLMX KEPaMUYECKUX rTMAPOhOHOB 3a4acTyio HENpeacKkadyema U MOXET CYLLLECTBEHHO OTNUYaThecs OT TEOpEeTU-
Yeckux npeanonoxenun [24], [25].

B.9.2 3ongoBbie ruapodoHul 3 NBOP

Mo BHELWHEN KOHCTPYKUMU 3TV ruapodOHbI NMOXOXM HA ONUCAHHbIE Bbille kepamuyeckue ruapotoHbl 30HA0BOIO
Tuna. OgHako 34ecb B KAYECTBE aKTMBHOIO SremMeHTa ucrnonb3ytoT nonvenHunugeHdtopug (MBA®). Kak npasuno, yyB-
CTBUTENbHOCTb XONOCTOro X04a Ha KOHLUe 1-MeTpoBOro kabens Takoro ruapodoHa ¢ akTMBHbLIM 31IEMEHTOM AnameT-
pom 1 mm coctaensieT 0,12 mkB/Ma, a pe3oHaHcHasi 4yactota — Bblwe 25 MU, AkKypaTHO U3roTOBMNEHHbIe 06pa3subl
MMEIOT POBHYIO YaCTOTHYIO XapakTepucTuky (+ 1,5 aB) n tnuskyio k pacHeTHOW Avarpammy HanpaeneHHoCTU. IPdeKTB-
HbI gUameTp Takux rmapodOHOB OYeHb ONU30K K husndeckomy anameTpy akTueHoro anemenTa [10], [25 ] — [27].
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B.9.3 MembpaHHble rugpodoHbl Ha ocHoBe MNBA®

FuapodoH 3TOro TMNa COCTOUT U3 TOHKOW MneHkn u3 MNMBAP, HaTAHYTOM Ha KoNbLeobpasHyio pamky. dnekTpoapl
HanbineHsl Ha 0Ge NoOBEepPXHOCTW, U 0bNacTb UX NEePEeKPLITUA Nnocne ee nonsipusaumm o6pasyeT akTUBHbLIA 3TIEMEHT.
BbinyckaloTcA pasnuyHble KOHCTPYKUMMU C PasHbiMM TUNaMu 3NEKTPUYECKOTO 3KPaHMPOBaHUSI aKTUBHOIO 3fleMeHTa.
BaxHo, 4TOGbI AvameTp memOpaHbl Gbln 3HaUMTENBHO Gonble NONepe-HHOro pasmepa yrnbTPa3ByKOBOIO Mydka, Torga
OHa nponyckaeT Gonbluyio YacTb ynsTpasByka. B aTol KOHCTpykuum ruapodoHa pagmanbHble pe3oHaHCHbIe MoAbl B
merarepuoBoi o6nacTm 4YacToT OTCYTCTBYIOT, M O3TOMY 3aBUCUMOCTb YYBCTBUTENBHOCTMU OT YaCTOThl HE CTOMb Bblpaxe-
Ha. Kak npaewno, Ansi akTMBHbIX 3NEMEHTOB AMameTpoM 1 MM 4yBCTBUTENLHOCTb XONOCTOro xoga MembpaHHoro
rnapodgoHa Ha KoHUe kabensa anuHon 0,7 m coctaBnset okono 0,10 mkB/lMa, a pe3oHaHcHasn yacToTa AnNs NNEHKN
nBA® TonwmHon 0,025 MM npubnuauTensHo coctaensieT 40 MMy, XapaktepucTuka HanpasneHHocTn 6rmska K pacuyet-
HOW Ha BCEeX 4acToTax, BKIOYas M HU3KYIO MerarepLoByto obnacTb, rae NOBepXHOCTHbIE BOJHbI MPUBOASIT K pOCTY BOKOBbIX
nenecTkoB auarpammel Hanpasnensoctu ([11], [25], [28], 29]).

B.9.4 OnTOBONOKOHHLIE rUAPOtOHbI

B onToBOMoOKOHHbIX ruagpodoHax, paspabarbiBaeMbiX AN U3MEepPeHUi NapaMeTpoB MeAULIMHCKMX YrbTpa3ByKo-
BbIX Monewn, BONOKHO OPUEHTUPYIOT Tak, 4Tobbl ero Topey 6bin NepneHANKYNsSPeH K HarnpaeneHuio pacnpocTpaHeHus!
yNbTPa3ByKOBOW BOMHbI, T. €. TaK e, Kak M aKTMBHbIA 3NeMEHT B Nbe303NeKTPUYecknx ruapodroHax 30HAOBOIO TWUNA.
Mpy Takol KoHUrypauum onToBONOKHO paboTaeT ckopee Kak BHELWHWW, a He BHYTPEHHUA YYBCTBUTENbHbLIA SNEMEHT,
OCHOBHaA (PYHKUMA KOTOPOIO 3akNioyaercsi B NpOCTol nepeaaqe KOrepeHTHON BONHbBI CBETa K KOHYMKY BOIOKHA, IAe M
npoucxoauT npouecc npeobpasoBaHus. [Ins co3gaHnsi OTPaXXeHHOro CBETOBOIO CUrHarna, Ha KOTOpbili BO3AeNCTBYeT
akycTudeckoe none, paspaboTaHbl TP OCHOBHbIE KOHCTPYKuuM. B Hanbonee npocteniwei ua Hux BonokHo 6e3 obonou-
KM ynoxeHo B hopMe NpsSIMOro Kpyrfioro umnuugpa. B aByx apyrmx KOHCTPYKUMSIX Ansi NONnyYeHusi Yy BCTBUTENbLHOCTH,
CPaBHMMOM C YYBCTBUTENBLHOCTLIO MbE30NONMMEPHBLIX rMAPOMPOHOB, NPUMEHSIIOT TEXHOMNOMMYECKYI0 AopaboTKy Topua
ONTOBOMOKHA, OA4HAKO COGCTBEHHO KOHCTPYKLMS JOCTAaTOUMHO MPocTa U pemoHTonpurogHa. Mpu BoiGope TMna onToBorio-
KOHHOro ruapodpoHa yunThIBalOT cneaylowme obcrosiTenscea:;

a) [ns ruapodoHOB, OCHOBaHHLIX HA U3MEHEHWM NOKasaTens NPenoMIieHusl, HanpUMep Ha Topue ONTOBOMOK-
Ha [21]

B HaunpocTeliwem cnyvae cBeT OT NasepHOro ceeToaguoaa nepeaaeTcs No MHOrOMOAOBOMY BOMOKHY K 3auMLLEH-
HOMY TOpLUY. XOopolwen annpokcumaumen ansi koadduumeHTa oTpaxKeHWss R NO MHTEHCUBHOCTU OyAeT BblpaXeHue:
R = [(nc — ny(nc + ), rae ng v n,, — Ko3(EOUUNEHTHI OTPaXKEHUS CepALEBMHbI BOMOKHA U BOIbl COOTBETCTBEHHO.
N3ameHeHns JaBneHus B aKyCTMYECKOW BOINHE Bbi3biBAIOT U3MEHEHWUA NNOTHOCTW, a 3HAYMUT, U MoKasartenein npenomne-
HURA, @ TakKe W UHTEHCUBHOCTM OTpaxeHHOoro ceeta. MMHMManbHoOe 3HaveHue onpeaensiemoro U3mMeHeHusi AaBneHns
coctaensiet 0,5 MIMa, HO 3TO 3HauYeHUEe MOXET ObiTb YMEHbWEHO NMPUMEHEHNEM BONee MOWHBIX MCTOYHWUKOB CBETA UK
bonee 4YyBCTBUTENBHBLIX (DOTOAETEKTOPOB. TOPEL BONOKHA YCTOMUMB K MOBPEXAEHUAM, HO BCE-TaKn NOABEPXKEH UM MpU
BO3JEMCTBUU KaBuTaumu. B Takom criyvae NOBPexXAEHHbIN TOpel AoryckaeTcsl oTpe3aTtb 6e3 CyuweCTBEHHOro nameHe-
HVS YyBCTBUTENbLHOCTU ruapodhoHa. MHon mogudmkaunen ruppodpoHa storo tmna 6yaet mcnonb3oBaHve Ha Topue
BOJIOKHa TONCTOro cTeknsiHHoro 6rnoka ([30], [31]).

b) Ons ruppodoHOB Ha ocHoBe AByxny4eBoro uHtepdepomertpa [32] — [34]

Insi NoBbILWEHUs] YYBCTBUTENBHOCTU TOPEL, BOMOKHA MOXET GbiTb BbINOMHEH 3ePKarnbHbIM U BCTPOEH B OHO U3
nney AByxry4eBoro uHtepdepomeTpa. Mamenenne asbl CBETOBOIO curHana us-3a nepeMeleHns Topua BorokHa npo-
NOpLMOHANBHO aKyCTUHECKOMY CMELLEHUID UNu (Mpu NPUMEHEHUU TEXHUKM reTEpOAMHMPOBAHUSI) CKOPOCTU 4vacTul,
cpedpl, Mo KOTOPbIM MOXET OblTb BbIMUCIIEHO 3HAYEHUE aKyCTUYECKOrO [AaBMeHusl.

¢) Ans ruapodoHoB Ha ocHoBe MHTepdepomeTpa Pabpu-Nepo [35] — [40]

B kauecTBe ansTepHaTUBbI ONTMYECKU CMOXHOMY ABYXNYy4YeBOMY MHTEPEpOMETPY, HO C COXpaHEeHUEM BbICOKOM
YyBCTBUTENbLHOCTU, MOXET BbITk MHTEpPDepomeTp Pabpu-Nepo, ecnu Ha TopLe ONTUYECKOTO BOMOKHA YCTAHOBUTL SMENKY
®abpu-Tepo. Mpu NpoxoxaeHnn cBeTa NO ONTOBOMOKHY BO3HWKAIOT OTPAXKEHUSI OT MOBEPXHOCTEN paszena BOJIOKHA U
SYeliku, sAqelrkn 1 Harpy3skn (Bogp!). KoaddmumeHTtl oTpaxeHus onpegensioT no dopmyne Opexenst ansi HeobnmuosaH-
HOW SMENKM UV NO MaTepuany u TOMNWUWHE NOKPLITUSA NOBEPXHOCTEN SYENKN.

OTmeueHbl pasnuyHble NPUYMHBI UCKEXKEHWI CMITHANA ONTOBOSMOKOHHBIMU rMApotdoHaMMu 1 nccreqoBaHbl HEKO-
Topble cnocobbl komnerncaumm atux addekTos [41] — [44]. beinu pa3paboTaHbl Takke rMApPodOHbI HA OCHOBE UHTepde-
pomeTpa ®abpu-lepo ¢ nnockumn noanoxkamu. Ux npenmyLwectBo coctouT B BO3MOXKHOCTU UCTONb30BaHWS MaTpuubl
(peweTkn) paTuukoB [45], [46] n ycTpaHeHun BnnsaHWA 3¢pheKToB akyCTMHECKOTO pe30HaHCa B ONTOBOSIOKHE HA 4acToT-
HYI0 XapakTepucTuky rugpodpona [47].

B.9.5 CpaBHeHue XapaKTepucTUK rmapopoHOB pa3nNnyHbIX TUNOB

BbiGop kOHKpeTHOro TMNa rmapodoHa Ansa onpegeneHHbIX uaMepeHuit ByzeT 3aBUCeTb OT MHOXECTBa (haKTOpOB.
Mpy HanNU4YMM MHOTOYMCIIEHHBIX PA3HOBUAHOCTEWN KOHCTPYKUUA rmapodoHOB pacCMOTPEHHLIX BbilLe TUMOB HEBO3MOX-
HO BblpaboTaTb OAHO3HAYHble pekomeHAauun no eeibopy Hanbonee noaxopsiero rugpodoHa. Tem He MeHee, BO
BHUMaHWE MOFYT ObITb NPUHATHI Crieaylowme NMoNoXeHUs:

a) MembpaHHbin rugpodoH MMEET MEHbLIYIO HEPABHOMEPHOCTb YaCTOTHOW XapakTEPUCTUKM YYBCTBUTENBHOCTU,
4em ruapodoH 30HAOBOIO TUNa.

b) YyBcTBUTENBHOCTL rMAPOdoHA C KEPAMUHECKMM aKTUBHBIM 3MEMEHTOM, KaK MPaBuIio, Bbille YyBCTBUTESNb-
HOCTU r’MApPOhOHA C aKTMBHBLIM INEMEHTOM TOrO e camoro auametpa w3 MNBOD.
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¢) MembpaHa B MemGpaHHbIX rugpodhoHax npeacTaBnsieT cobon ans yneTpasByKOBOrO My4ka Gonblioe nnockoe
NpensaTCTBUE C KOHEYHOW OTpa)aTenbHOW CnocobHOCTbIO. OTpaxkeHHasi 4acTb YNbTPa3ByKOBON BOMHbI MOXET BO3Bpa-
TUTBCSH B KOFEPEHTHOM BuAe K yNbTpPa3ByKOBOMY npeobpa3oBaTento 1 Bbi3BaTb Ha HeM uHTepdepeHumio [48]. 310
0co6eHHO BakHO A1 yNbTpa3ByKOBbIX Npeobpa3oBarenei, N3ny4atoWwmx HenpepbIBHYI0 BOMNHY, U criegyeT y4ecTb 3TOT
MCTOYHMK MOTrPeLHOCTH, XOTH ero BKNaz B pe3yrnbTaTbl UBMEPEeHUI, Kak NMpaBuIio, MOXeT GObiTb CBedEH K MUHVWMYMY.
OdhhekTbl OTPaXKeHU 0T NMMAPOKPOHOB 30HAOBOIO TUMA TOXE CYLLECTBYIOT, HO NMPOSIBNSIIOTCH B MEHbLUEN CTEMNEHW.

B.10 Tunu4HbIe XapaKTePUCTUKU ruapocoHOB

Tabnwuuya B.1— TunnuHble xapakTepuctuku ruapocoHoB Ha YacToTe 1 MIy [49]

YyscTBUTEND- EmkocTb Ha koHue YyBCTBUTENBLHOCTL
HOCTb Ha KOHLE AmnepaHc . OnuHa kabens C XONOCTOro xoAa Ha
kabens nog aneKkTpuyeckon aGens WU UMnegaHc KoHUe kabens
Tun ruppocdora Harpyakon Z| Harpysku v ruapodoHa M(f),
M, (f), mkB/Ma Z z, mkB/Ma
MBO® 30HOOBLIN, 1 MOwm
ovametp 1 mm 0,100 30 nd 1 130 ne 0,123
MBO® 30HOOBbLIN, 1 MOwm
avametp 0,6 Mm 0,032 30 nd 1 130 ne 0,039
MBA®P memGpaHHbIN, 50 kOm Re(Z) = 170 Om
anametp 1 MM 0,008 5 nd 0.7 Im(Z) = 1220 Om 0,102
MBA® membGpaHHbIN, 50 kOm Re(Z) = 220 Om
[maverp 0,5 Mu 0,033 5 o 0.7 | Im(z) = -1610 Om 0,035
Kepamunyecknini 30HO0BbIN, 1 MOm
avameTtp 1 Mm 0,56 30 n® 1 150 no 0.67
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MpunoxeHue C
(cnpaBo4Hoe)

AKycmquKoe agaBneHne U UHTEHCUBHOCTbL

TpaguLMOHHO YNbTPa3ByKOBbIE NOMs ONUCLIBAIOT NapameTpamMum MHTEHCUMBHOCTM, YTO COOTBETCTBYET M Herocpen-
CTBEHHO OTHOCUTCS! KO MHOTMM UX MPUMEHEHUSIM.
Tem He MeHee, MIHOBEHHasi MHTeHCUBHOCTL [(f) MoXeT ObiTb 3agaHa Kak

I(t) = p(t) (1), (C.1)

rge p(f) — MrHoBeHHoOe aKycTM4ecKoe AaBneHue;
v(f) — konebaTenbHasi CKOPOCTb YacTuL, cpeasbl.
MrHoBEHHas MHTEHCMBHOCTB B MMOCKOM Berywei BonHe MoXeT ObiTb BbipaXkeHa Kak

It =p(tP/ c, (C.2)
unu 1D =c V(2. (C.3)

OTH BbIPXKEHNS UMEIOT OrpaHUYeHHOe AEeNCTBME U HEe MOTYT OblTb NMpUMEHEeHbI B OOLWEeM cnyvae Ans BCero akyc-
TUYECKOro nonsi. TeM He MeHee, Ans BblYUCIEHNS] MTHOBEHHbIX 3Ha4YeHUA MHTEHCUBHOCTHU MO pe3ynbrataMm U3MepeHui
MFHOBEHHbIX 3HaY€HUIN aKyCTU4ECKOro AaBNeHus C NOMOLLbI0 NMAPOMOHOB MCMNONb3YIOT TONBKO BbipaxeHue (C.2).

Ona noaTBepXAEHUs1 3HAYMMOCTN 3TOr0 BbIPAXEHUS MOXET ObITb NOKa3aHoO, HaNpUMep, YTO OTHOLWEHWE WUCTWH-
HOIO 3Ha4YEeHWUs UHTEHCUBHOCTU K €€ 3HAYEHUIO, MONMyYeHHOMY B NMpenronoXeHun nrockoi Gerywein BonHel, pasHo 0,66
Ha paccTosiHMM 5 MM OT MOBEPXHOCTU KPYINOro NOPLIHEBOIO YNLTPa3BYKOBOro npeobpasoBarena avametpoM 30 mm,
reHepypyoLLEro HernpepbiBHYIO BOMNHY. Ha paccTosiHuy, paBHOM AvameTpy ynsTpa3ByKOBOro npeo6pasoBarens, 310
OTHOwWweHue paeHo 0,94 [50].

C y4eTOM 3TOro B HACTOsIWLEM CTaHAapTe Ansl ONMCaHWsi akyCTMYECKOro Monsi pekoMeHayeTcsl UCMNonb3oBaTh
namepsieMble NapaMeTpbl aKyCTUYECKOro AaBIEeHUs.

Heobxoaumble ansi pacyeta MHTEHCUBHOCTM 3Ha4YEHMWs1 MIOTHOCTM p U CKOPOCTW 3ByKa € AN AUCTUNNMPOBaHHON
UM OeuOHW3VMPOBaHHONM BoAb!l B 3aBUCMMOCTM OT Temnepatypbl NpeactaeneHsl B Tabnuue C.1.

Tabnuuya C.1— CeoicTBa AUCTUNNMPOBAHHON UMW AEUOHV3NPOBaHHOW BoAbl B 3aBUCUMOCTM OT TemnepaTypsl [51]

TemnepaTtypa MnoTHocTs BOABI CkopocTb 3Byka B Boge YaeneHbIn akycTUHeckui
T, P c, uMnegaHe
°C 108 kr/m® m/c pe,

108 kr-m2. ¢!

16 0,9989 1469,4 1,4678
18 0,9986 1476,0 1,4739
20 0,9982 1482,3 1,4796
22 0,9978 1488,3 1,4850
24 0,9973 1494,0 1,4900
26 0,9968 1499,3 1,4945
28 0,9962 1504,4 1,4987
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MpunoxeHue D
(cnpaBo4Hoe)

I'IpeoGpa3OBaHv|e ANeKTpuveckoro Hanps>xxeHna B AaBlieHue

D.1 O6wme nonoxeHus

CooTHoweHne mMexay AaBlneHnem, BO3LEeNCTBYIOWMM Ha ruapodOH, M 3NeKTPUYECKUM HanpshkeHWeM Ha ero
BbIXOAE BbipaXXaeTcs Yepes HyBCTBUTENbHOCTL Ha KOHLe Kabens ruapodoHa noa Harpy3Kkoi, 4acTo onpeaensemMon B
LUMPOKOM AmanasoHe 4acToT. B HacTosiwem cTaHgapTe npeobpa3oBaHWe U3MEPEHHOro 3MeKTPUYECKOro HampsikeHns
u(f) Ha koHUe kabens rmapod)oHa B MTHOBEHHOE 3Ha4YeHue aKyCcTMYecKoro aaBneHus p(f) ocylecTBAAIOT Npyu UCNonb-
30BaHWN BblpaxeHusi

p(t) = u () M_(Faws), (D.1)

€CNK YacToTHasA XapakTepucTuka ruapodoHa COOTBETCTBYET KPUTEPUIO, NMPUBEAEHHOMY B 5.1.7, Unv npu Mcronb3oBa-
HUW BblpaXeHust

p(t) = 37" UL | ML(F)], (D.2)

npvBegeHHoro B 5.1.2.

Takol nogxon o6ocHoBaH TeM, YTo BbipaxkeHue (D.1) BepHo B cnyyasx, Korga:

- N3ny4aemMoe ynbTpa3ByKOBbIM Npeobpa3oBaTenem akycTUHecKoe none xapakTepuayeTcs O4eHb Y3KOM Nonocomn
4acToT Unn

- YYBCTBUTENbLHOCTbL Ha KOHLIe kKabens ruapodoHa noa Harpy3Koi B €ro Nonoce YacToT He CUMBbHO OTNMYaeTca oT
4YyBCTBUTENbHOCTU, U3MEPEHHON HA YacTOTe aKyCTU4ECKOro BO3AENCTBUS.

Bo Bcex Apyrux crnyyasx 4aCcTOTHYIO XapaKkTepucTrky ruapodoHa cnegyeT nonyynTtb 06paTHON CBEPTKOW Hanpsxe-
HUA Ha KoHUe kabens, ucnonb3ysi BolpaxeHue (D.2). O1o TpeboBaHue gononHseT TpeboBaHWUA K WMPUHE NONOCHI,
M3NoXeHHble B 5.1.7.

YyBCcTBUTENBLHOCTE Ha KOHLE Kabensa ruapodoHa noa Harpy3kon M, (f) — komnnekcHas BENWYMHa, HO UCTOpU-
YECKM MONb3YIOTCHA TONMbKO 3HAYEHWEM ee MOAyns. TeM He MeHee, B HAcTosAWwee BpeMsi HEKOTOPbIe HaUMOHarbHbIe
nabopatopun STanoHOB MOMYT U3MEPATb U (Ha304acTOTHbLIE XapakTepuctukn rmgpodoHoB. B atom cnyvae npu o6par-
HOWM cBepTKke BbipaxeHusi (D.2) moryT 6biTb UCNONBb30BaHbI M U3MEPEHHbIe (Da30BLIE XapaKTepucTuku [22], [52].

D.2 MNpoueaypa o6 paTHOM CBEPTKMN pe3ynbTaTOB NMAPOPOHHLIX U3MEePEeHUn

Mpouenypa obpaTHON CBEpTKM pe3ynbTaToB rmapodOHHbIX U3MEPEHWUI B COOTBETCTBUM C Bblpaxehnuem (D.2) no-
kasaHa Ha pucyHke D.1 B Buge 6nok-cxembl onepaumin o6pabotkm.

D.3 MNpeobpasoBaHune ABYXCTOPOHHEro CNEeKTPa B OQHOCTOPOHHUNA U 06paTHO

Peaynbratel KanMbpoBkn rMApPodoHa, KaK NPaBUIo, NPEACTABNAIOT B AMANA30HE MONOXUTENbHLIX 3HAYEHUI Ya-
CTOTbI, B TO BPEMS KaK nocne TpaguumnoHHoro 6eicTporo npeobpasoBanna dypbe Nony4awT pag AaHHbIX, PACNONOXeH-
HbIX MO YacToOTaM C LIEHTPOM Ha HYNEBOW 4acToTe, T. €. C KOMMOHEHTaMU, NeXalwmmMm Kak B 06nactv nonoxuteneHbIX, Tak
M oTpuUaTenbHbIX YacToT. CUMMETPUA HacTOTHOTO CriekTpa ynpowaeT nepexod K OQHOCTOPOHHEMY CMEKTPy (cogepxa-
LWeMy TONBKO MOMNOXUTENBHBIE 3HAYEHWA YacToThl) Ans nocnegyowen o6paboTkm pesynsraTtoB ruapoOHHbIX n3Mepe-
HWUI MeTodoM obpaTHON cBepTkM. YacTo 3TV AaHHblE NMPeACTaBNSIOT B BUAE TOMBKO OQHOCTOPOHHENO CneKTpa, He Noao-
3peBasi 0 ABYXCTOPOHHEN Npupoge MCXOAHOro cnekTpa 4acToT. CnegyeT y4ecTb, YTO HEKOTOpble KOMMEepPYecKkue npo-
rpammbl NpeobpasoBanmna Pypbe He obecnevmBaloT TOYHOIO BbINOSIHEHUA 3TOro npouecca. Huxe npueegeHo noapob-
HOe ornucaHve 3Tnx Npobnem n NyTen nx peweHus.

PaccmoTtpeH Habop AaHHbIX, pacnpegeneHHbIX no Yactotam fg ¢ vactoton Hankeucra fy = f/2. Tunoson anropntm
6eicTporo npeobpasoeanusa Pypbe (BMNdP) Bo3BpaLLAET TOUKM, PACNONOXEHHbBIE TAK, YTO NEpPBas TOYKa UMEET YacToTy fo,
3atem fy, f, ... n go fy. Cnepylowas ToHka pacnonoxeHa Ha —fy_q, @ 3aTem Ha —fiy_p, —fy_3. [INa BCex cocTaensowmx,
OTIMUYHBIX OT HYNEBOW 4acToTbl (COOTBETCTBYIOWEN NOCTOSIHHOMY TOKY), aMNNUTyAbl TOYEK, COOTBETCTBYIOWMX NONOXK-
TEMbHBIM W OTpULATENbHBIM YacToTam, PaBHbl, U OAHOCTOPOHHWUI CNEKTP MOXET BbiTb NonyyYeH NPOCTLIM yABaWBaHUEM
aMnnuTyg BCEX COCTaBMAOWMX, OTMIMYHBIX OT NOCTOsIHHOIO Toka. Wcuepnbieaowee obcyxaeHne npobnem, cBA3aHHbIX C
npeobpasosaHmem Pypbe, npueeaeHo B [53].

Mpobnema HeKOTOPbLIX UMEILWMXCA Ha PbIHKE MporpaMm no NpeobpasoBaHuio ABYXCTOPOHHErO CNEKTpa B OAHO-
CTOPOHHUIA COCTOUT B TOM, YTO OHM AeNAT Nonofiam pasmep mMaTpyubl AaHHBIX U yABauBalOT aMInUTyAbl BCeX COCTaRNs-
IOLWYX, KPOME MepBON. TakoW MeTon HEKOPPEKTEH, NOCKONbKY Ana psga u3 N AaHHbIX CUrHan NocTOSHHOrO Toka npea-
cTaenseT coboi nepeyto TOYKY B psge AaHHbIX C MONOXUTENbHBIMU 3HAYEHUSIMM YacTOThl, 3aHUMAaIOLLMMKN  cregylowme
N/2 nonoxeHwii B matpuue. Takum o6pasom, AaHHble Ha vacToTe Hankeucta (BeCcbMa BaXXHOW) HAXOASATCH B NONOXEHUM
N/2 + 1. OgHako BbllieyKa3aHHbI MeToqd NPOCTOro BblAeneHus NePBOM NOMNOBUHLI MOCNEAOBATENbHOCTU AAHHBLIX WUC-
KrtovaeT 3Ty ToYKy. HeBO3MOXHOCTb BKMIOHWMTb TOYKY C AaHHLIMM Ha YacToTe Hankeucta npuBegeT K owmbkam u dhaso-
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Mony4unTs 3aBUCUMOCTB U
OT BpeMeHU

HaxogsTcst Ny peaynsTaThl B Y3Koi Noroce
4acToT UM UMEET IK rMapPoOoH OYEHb
PaBHOMEDHYIO XapaKTepUCTUKY YyBCTBUTENBHOCTU?

Het
Oa

MpumeHuTs NpecBpasosaHne
®ypbe v nonyHnTs U(f)

PaccuntaTs MrHoseHHoe '
akycTudeckoe gaernexve p(f)
1o BblpaxeHuio D.1 MpeoBpasosaTte B OHOCTOROHMIA
CMeKTP ANA NPUMEHeHUs

JaHHbIx kanvbposku M| (f)

Y

MapameTpbl 4acTOTHOM obnacTu =
paccHUTLIBaI0T U3 P(f) > Bemenuts P(f) = U (FYM| (F)

Mpeobpasoeats A(f)
B IBYXCTOPOHHWIA CNekTp

Y

MpuMeHUTL o6paTHoe
> npeobpasobatue dypue k P(f)
Ana soccraHosrieHus p(f)

MapaMeTpbl UMNYNbCa
paccuuTtbiBatoT U3 p(f)

PucyHok D.1 — Bnok-cxema 06paGoTkm pe3ynsratoB rmapoOHHbIX U3MEPEHNI METOAOM OOpaTHOW CBEpTKM

BbIM UCKaxeHusM, ByaeT mewatb npoeeaeHuio obpaTtHoro npeobpasosanuns Pypbe 3aBeqOMO NpaBUNLHOW Mocneno-
BatenbHocTn. B Tabnuue D.1 nokasaH npaBwuribHbLIM METOA BLINONHEHUS 3TOro npeobpasoBaHusi.

Ta6nwuua D.1— Metog npeobpazoeaHna AByxcTopoHHero cnektpa (DS) B ogHoCTOpoHHMI (SS)

[BYXCTOPOHHMI cnekTp OAHOCTOPOHHUIA CMEKTP
Yucno Touek = N Yucno Touek = N/2 + 1
Martpuua ganHbix = DS[1...N] Matpuua gaHHbix = SS[1..N/2 + 1]
DS[1] SS[1] = DS[1]
DS[2] SS[2] = 2eDS§[2)
DS[3] SS[3] = 2eDS[3]
DS[N/2] SS[N/2] = 2@DS[N/2]
DS[N/2 +1] na vacToTe Hankeucra SS[N/2 + 1] = 20DS[N/2 +1]
DS[N/2 + 2] Ort6pacbiBaioT
DS[N] Ort6pacbiBaioT
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MoaoGHy0 OCTOPOXHOCTL cneayeT cobniogate u npu obpaTtHOM NpeobpaszoBaHUM OJHOCTOPOHHEIO CMeKTpa B
OBYXCTOPOHHMIA C Ucnornb3oBaHnem obparHoro npeobpasoBaHna ®Pypbe, yunThiBasi, YTO AaHHble HA HYNEBOW YacTtoTe
(nocTosHHbIN TOK) M yacTtoTe N/2 + 1 (wacTota Hankencra) nosensioTca B ABYXCTOPOHHEM CMEKTPe NULLb OAWH pas, B TO
BpPEMSA KaK BCE ApYrMe COCTaBnsiioWwme NosIBNsioTCA Aaxabl (B BUAE COCTaBMAIOWMX NOMNOXUTENBHON U OTpULATENBHON
vactoT). B Tabnuue D.2 nokasaH nNpaBunbHbIA METOA BbINONHEHWS Npeobpa3oBaHWs U3 OQHOCTOPOHHETO B ABYXCTOPOH-
HUI CNexTp.

Ta6nwuuya D.2 — Metoa npeobpa3oBanHusi 0gHOCTOpOHHEro cnekTpa (SS) B asyxcTopoHHuii (DS)

OOHOCTOPOHHUI CNEKTP [BYXCTOPOHHUWA CMEKTp
Yucno Tovek = N2 + 1 Yucno touek = N
Marpuua ganHeix = SS[1...N/2 + 1] Matpuua gaHHbix = DS[1...N]
SS[1] DS[1] = SS[1]
SS[2] DS[2] = SS[2)/2
SS[3] DS[3] = SS[3})/2
SS[N/2] DS[N/2] = SS[N/2)/2
SS[N/2 + 1] DS[N/2 + 1] = SS[N/2 + 1]
DS[N/2 + 2] = SS[N/2]/2
DS[N/2 + 3] = SS[N/2 — 1]/2
DS[N] = SS[1)/2

D.4 Ucnonb3oBaHue gaHHLIX KanubpoBku ruapodoHa

KombuHaums uHTepBana BbIGOPKM 1 Ynicna OTCHETOB onpedensieT YacTOTHbIN MHTepBan CnekTpa WamepsiemMoro
curHana B COOTBETCTBUM C BblpaKEHUEM

Mpupawenne vactotsl = 1,0/(NpypalleHne BpEMEHU X YMCIIO TOYEK).

UacTo BbiBaeT, YTO 9TO NpUpaLleHre YacToTbl U3MEPEHHBIX 3HAYEHUIA OTNNYAETCA OT NPOMEXYTKOB Mexay 4acTto-
Tamu kanubpoeky rugpodpoHa. [ins Toro Utobbl AaHHbIE KaNMOPOBKM GbiNM NPUMEHUMBI ANA YACTOT, Ha KOTOPbLIX NONy-
YeHbl pe3ynbTaTtbhl U3MEPEHUIt, MOXET NOTPeboBaTLCSl MHTEPMNONUPOBAaTh 3HAYEHUA COCEAHUX MO YacToTe AaHHbIX Ka-
nnbpoBkn. APheKTUBHBIM CPEACTBOM MOMyYEeHUs1 AONONMHUTENbHBIX AAHHBIX KanubpoBkn MoxeT GbiTh Npoueaypa WH-
Tepnonsiumm kybryeckumun cnnaHamm unu cnnaviHamm besbe. OgHO M3 NPEUMYLLECTB 3TUX METOAOB COCTOUT B TOM, YTO
nepBoHavarnbHasi komnbloTepHasi obpaboTka MHTepnonsuMoHHon yHKUMKM HeoGxoauMa NUWb oaWH pas. 3aTem UHTep-
NONSALMOHHYIO (PYHKLMIO MOXXHO NPUMEHUTb U Arsi APYIMX NPOMEXKYTKOB YacToT. Takum oGpasom moxeT GbiTb npeasapu-
TeNbHO paccuMTaHa U coxpaHeHa ANsl ganbHerwero npumeHeHusl 6onee getanbHas 4acTOTHas XapaKTepucTUKa 4yB-
cTBUTEeNbHOCTU rapodoHa.

HaHHble kanubpoeku rmapodoHa HeOOXOAMMbBI U AMsi IKCTPANONsILUM €ro YacTOTHON XapaKTepUCTUKN B CTOPOHY
BbICOKMX vacToT. Moaxoaswas yactoTta BolGopky, Hanpumep 5 - 108 oTcueToB B cekyHay, cooTBeTCTBYET HacToTe Harkeu-
cTa, paBHoii 250 MI'y. MmeHHO oo 3ToM YacToThl TpebyloTes gaHHble KanMGpoBkM ruapodoHa gnNsa BLINONHEHUS onepa-
uvn obpaTHON CBEPTKU. JKCTPanoNsumUIo AaHHbIX KanMbpoBKM HEOOXOAMMO MpoBeCTU Takum o6pazom, 4Tobbl ycTpa-
HUTb BNUSHUE BbICOKOYACTOTHOIO LWYMa HA BOMHOBYIO (hOPMY CMIHanNa, Nony4YeHHyo mMetoaoM obpatHon ceeptku. Takon
WyYM MOXET BO3pacTaTb M3-3a HM3KOYACTOTHON YyBCTBUTENbHOCTU ruapodoHa U ¢ NposiBNeHNEM TaK Ha3biBaeMoro
ceHomeHna [n66ca. MNpuemnemoe nogaBneHne 3TUX LWYMOB MOXET ObiTb JOCTUIHYTO HU3KOYACTOTHON hunbTpaumnen
cneKkTpa MMNynbCOB AaBfieHns nepea ero npeobpasoBaHneM K BpEMEHHOMY NPeAcTaBneHuio, a 3aTem NpoBepeHo
METOAOM CpaBHEHWA BKMaAa BbICOKOYACTOTHOIO LUymMa B BOJIHOBYIO ¢hopmy nocne npumeHeHusi onepaumm oGpatHom
cBepTkn U 6e3 ee npumeHeHns (cm. pucyHok D.2).

D.5 Bnuanue npoueaypbl 06paboTku pe3ynsTaToB rupothoHHbIX U3MEepeHUn MeTOAO0M O6PaTHON CBEpPTKU Ha
NPOAONXUTENLHOCTb U3MEPEeHUN

OnpegeneHne MHOTMX aKyCTUYECKMX NapameTpoB CBSI3aHO C TPYAOEMKMMU Npoueccamy CKaHWpOBaHWS rUApPO-
choHom Bcero akyctuyeckoro nons. [laHHble, nsobpaxeHHsle Ha pucyHke D.2, nony4eHbl Npu CyweCTBEHHOM yBenude-
HUW NPOACIKUTENBHOCTU U3MEpPeHWUn. TeM He MeHee, NPU NPaBUNbHOM MPUMEHEHUW Npoueaypbl Npeanaraemon o6-
pabotkn moxeT 6bITb yMeHbWeEHO A06aBOYHOE Bpemsi Ha ee NMpoBeaeHue.
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----- — pesynbrarbl 06paTHO CBEPTKU C HU3KOYACTOTHON huNbTpaumet (-6 aB Ha 80 MIu)

PucyHok D.2 — Pesynbrartel 0BpaTHOWM CBEPTKM BOMHOBOW hOPMbI HA NpUMEpPe AOMIIEPOBCKOIO0 UMNYMNbCa AABNEHNs,
M3MEPEeHHOro 30HAOBLIM MMAPOPOHOM

BonblWMHCTBO CMCTEM @BTOMATUHECKOTO CKaHUPOBaHWUA ruapodoHoM akycTuueckoro nonsi pabortaioT nog, ynpas-
neHvem nepcoHaneHoro komneiotepa (MK). Hecmotpsa Ha To, UTo coBpemeHHble UMdpoBbIe ocumnnorpadbl MMET
Bonblune BO3MOXHOCTU B NepBOHaYanbHon o6paboTke pe3ynbTaTtoB M3MepeHuii, UX okoH4aTensHan obpaboTka ocyule-
ctBrsieTcst Ha K. CHuxeHne npogormkuTeNnbHOCTU 3TOW Npoueaypbl 3aKnio4aeTcsi B CBOEBPEMEHHOM MOCTYMNNEHUM
pesyneratoB namepeHuii Ha MK 3a Bpemsi nepemelieHns rmapodoHa o1 OOHOW TOHKM U3MepeHun K apyrow. Ecnm atm
AaHHble nocTynunu Ha MK, 1o obpaTHas ceepTka (aBa npeobGpa3oBaHuA Pypbe U geneHne) MoxeT GbITb NpoBeaeHa
6bICTPo. AhhekTMBHAA peanuaaums 3Toro npolecca obecneumBaeT Nonb3oBarenio 063op BONHOBOW ¢hopmbl curHana e
peanbHOM BPEeMeHM M NO3BONSIET eMy NPOBOAUTL CBOEBPEMEHHYIO YCTAHOBKY rmapod)oHa B TOUKM C MakCUManbHbIMK
3Ha4YEeHUsIMM M3MEpSAEMbIX NapamMeTpoB.
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Mpunoxexue E
(cnpaBo4Hoe)

MonpaBkn Ha NPOCTpaHCTBEHHOE yCpeaHeHne

Mpy npoBeaeHun GONbWKMHCTBA M3MEPEHUIT NApaMeTPOB YIBTPA3BYKOBbLIX AMArHOCTUYECKMX MONen AuameTp ak-
TUBHOTO 3NEMEHTa UCTIONb3YEMOro rugapodpoHa CpaBHUM C LWUMPUHOMW YNETPA3BYKOBOIO My4Ka, U C NOMOLLbI0 rugpodo-
Ha U3MEPSIOT HEKOE JaBneHne, yepeaHeHHoe No NNoWaau ero akTMBHOIO S1eMEHTa, a He JAaBIeHVE B LEHTPE aKTMBHOTO
anemenTa. PasHuuya mexgy 3TMMKM AaBNEeHUMAMWU 3aBUCUT OT NMPOCTPAHCTBEHHOIO M3MEHEHUS! YNbTPa3BYKOBOIO MOMS.
PaspabotaH npoctot metog [54], [55] BBeaeHnn nonpaeku Ha a¢heKTbl NPOCTPAHCTBEHHOTO YCPeAHEHUs!, B KOTOPOM
MCNONb3yI0T NPoUNb yNeTPa3BYKOBOIO Ny4Ka, MONYYEHHLIN NPU €r0 CKAHMPOBAaHWM C LLAroM, PaBHbIM PaANYCy akTUBHO-
ro anemeHTa rmapodoHa. MpumeHsAIoT n gapyrve ynpoweHHbie metogbl [56] — [61].

BeepeHve nonpaeok npegnonaraet crnegylowme AOMNyLEHUs:

a) BbixogHott curHan ruapodoHa NpornopumMoHaneH akyCTUYECKOMY AaBMNEHUIO, YCPEAHEHHOMY O €ro akTMBHOMY arie-
MEHTY, MPUEeMHasi NOBEPXHOCTb KOTOPOro npeanonaraercsi KPyrion ¢ paguycoMm, paBHbIM FEOMETPUYECKOMY paavycy
aKTMBHOIO anemeHTa.

b) Pacnpeaenerune nonsi B paguanbHoOM HanpaeneHun B hokanbHOW MNOCKOCTM NpeobpasoBaTtenst OT TOYKW, COOTBET-
CTBYIOLLEN NVKOBOMY 3HAYEHWUIO JABIEHUS HA OCY MYydKa, 40 TOYKM, OTCTOsIWEN OT NEPBOM Ha paccTosiHWe, paBHOe
pagvycy akTMBHOro snemeHTa rugpod)oHa, MOXeT ObiTb NPEACTaBIEHO KBAAPaTUYHOW 3aBUCMMOCTBIO AaBneHus p(r)
OT paccTosHWA r B Buae: p(r) = 1 — br?, rae b — NOCTOAHHLINA Ko3tbduumeHT. peaens! NOrPeLIHOCT STol NoNpaBKu
CBfi3aHbl C NPeanonoXeHnem, YTo naearnbHbIi Npodunb nydka mMoxeTt GbiTb NpeactaeneH dyHkumen beccens:

p(n) = 2J, (karld) | (karld), (E.1)

rge k — BOMHOBOE YUCIO;
a — paguyc npeobpasoBarers;
r — paccTosiHMe OT OcK B (POKANbHOW NIOCKOCTY;
d — dhokycHoe paccTosiHuE;
J; — dyHkuna Beccens nepsoro poga nepsBoro nopsaka.
¢) MNpoueaypa BBEAEHWUA NONPaBOK ANs CUrHamNoB NMnoobpa3sHoi BONHOBOW hOpMbl (MCKaXKEHHOW U3-3a HENWHENHOCTU
pacnpocTpaHeHus) ByaeT HECKONMbKO ApYroW.
Mpun 3TUX NPEanonoXeHUsiX NONpPaBOYHbIN MHOXMTENb K B LEHTpe nydka byaeT paBeH

Ksa = (3-BY, (E.2)
rae
CvrHan B Touke, OTCTOSALWEN OT OCU Myuka Ha OAuH paauyc rmpapodoHa (E.3)
B= CvirHan Ha ocm nyuka

BoipaxkeHnue (E.2) nonyyeHo B pe3ynsrate CBEPTKM YACTOTHOW XapakTepucTuku ruppodoHa B NpeanornoxeHnm
«MPaBUNbLHOro» NPoduns yNLTPa3ByKOBOIO MOMNs AN ABYX €ro To4YeK M NpearonoXeHum Toro, 4to § npeacraensier cobon
OTHOLUEHNE WUCTUHHOIO 3HAYeHWs1 AABMNEeHUs! B YOANEeHHON OT OCU TOYKE K AABIIEHUI0, U3MEPEHHOMY HA OCU MyYKa.
BeepeHune nonpaeky B Buge & = (Ks; — 1) npaBomouHo npu B > 0,8, 4To cooTBETCTBYET UCNOMNBb30BaHWIO ruapodoHa ¢
paguycom akTMBHOTO 3fieMeHTa, MeHblumm 0,6 paguyca nyuka (Ha ypoBHe MuHyc 6 ab). [insi npumeHsieMbiX B HacTosiwee
Bpemsi rmapodoHOB C aKTUBHLIM 3NeMEHTOM guameTpom 0,5 MM Npu namepeHny ynsTpassBykoBOro Ny4ka paguycom (Ha
ypoBHe muHyc 6 AB) Gonbwe 0,4 mm nonpaeka byaeT meHble 10 %.

Takoi mMeToa BBeAEHUS MONPaBKM MOXET 0Ka3aTbCs HEBEPHLIM MPU U3MEePEeHUn CUrHanoB nunoobpasHon Bor-
HoBoOW hOpMbI, U B 3TOM cnydae Gonee npuemnembiM MoXeT 6biTb Apyroe BolipaxeHue [55]:

MonpaBo4HbIi MHOXMUTENL K'g, B LEHTpe nyyka byaet paBeH

K'sa=(3-2B")%, (E4)

rae

CurHan B Touke, OTCTOSILLEN OT OCK Ny4Ka Ha nonpagvyca ruppodoHa (E5)
[ — - -
B CvrHan Ha ocu nyyka

MorpewwHocTs nonpaekn & = (K's, — 1) 6yaeT okono 10 % ansa B' > 0,92,
Cnegyet OTMETUTDb, UTO 3thHEKTUBHLIN AUameTp NPaBUIIbHO CKOHCTPYMPOBAHHBLIX 30HAOBLIX MMAPO¢OHOB Ha OC-
Hoee MBO® gocraTouHo npeackasyeM. YactoTHasi xapakrepuctuka membpaHHbix ruapodoHoB HGonee cnoxHa, v B
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HEKOTOPBIX CMy4YasiX HA HU3KMX 4YacToTax reoMeTpUYeCcKUM paguyc akTUBHOIO anemeHta MembpanHoro rugpodroHa
MOXeT He ObITb paBHbIM ero adheKTUBHOMY paguycy, onpeaensieMoMy W3 U3MEpeHul auarpammbl HanpaeneHHo-
cTu [25]. B aTom cny4ae npoueaypy U3MEHsIIoT, U NepeMeLlaloT rmapothoH Ha PacCToAHNUE, PABHOE HE FrEOMETPUHECKOMY,
a adpchbekTUBHOMY paguycy.

OKCnepuMeHTanbHble pesynsrarel ¢ UCNONb30BAHMEM MHOXECTBA rMAPO(POHOB C aKTMBHBLIMM 3NEMEHTaMK pas-
NW4YHBIX pasmepos [18] NokasbiBaloT, YTO M3NOXKEHHas Bbille npoueaypa Ansi CUNbHO CPOKYCMPOBaHHBIX YNBTPa3BYKOBbIX
nonew 3aHwxkaeT 3HayeHue nonpaeku. B apyrmx pabotax [62] noka3aHo, YTO OCHOBHasA NPUYMHA 3aHWKEHWA — 3TO
ocTaTouHble (He ycTpaHeHHble 0bpaboTKOW) UCKaXXEeHUs] BONTHOBOW (DOPMbl U3-32 HENWHEWHOCTU pacnpoCTpaHeHUs.

Wcenepoeanns nokasanm [62], 4To npu o, < 0,5 paccmoTpeHHas Bbiwe npouegypa Aaet 060CHOBaHHYIO OLEHKY
NonpaBoK Ha NPOCTPaHCTBEHHOE yCpeaHeHNe Ans BCeX aKyCTUUECKUX napaMmeTpoe ¢ norpewHoctblo 10 % — 15 %. Ana
OLEHKV/ MOMNPaBOK Ha NMPOCTPAHCTBEHHOE YCPeAHEHUEe CurHanoB ¢ 6onee UCKaXeHHOW BONHOBON (HOPMON MOryT GbiTb
npeaycMoTpeHbl NepeYncrieHHble HUXKe PeXyMbl B 3aBUCUMOCTU OT napametpa Ry, — OTHOWEHUA WUPUHLI NyYKa (Ha
ypoBHe MuHyc 6 Ab) k achdekTuBHOMY AnameTpy ruapodoHa. BoamoxHble 3HaveHna NoNpaBokK Ans NMKOBOro aKycTU-
YeCKOro AaBrneHus CXaTus p;, MTMKOBOIO aKyCTU4e€CKOro AaBfeHUA pa3pexeHua p, U UHTerpana KsagpaTos Aasne-
HUA B UMNyNbce ppsi cocTas4ar [62]:

Ons Ry > 2: Mpwn 0,5 < o, < 1,5 MakcvManeHble NONPaekn ANsA P U P, COCTaBAT NpubnuantensHo 13 %, ans ppsi
meHee 25 %; npu o, > 1,5 nonpaeku K NUKOBLIM AaBMeHusM OyayT Bbiwe, HO ManoBEPOATHO, YTO OHN GyayT NpeBbIlwaTL
20 %.

Ona 1,5 < Ry < 2: MNpu 6, < 1,5 nonpaskn K pe 1 p, 6yayT menee 20 %, a gns ppsi oHn He npesbicsaT 40 %. Ons
Bonee BbICOKMX 3HAYEHWUI G, MONPAaBKN ANs1 Pg, Py U ppsi MoryT npeebicuTb 30 %, 20 % u 50 % COOTBETCTBEHHO.

Ans Ry, < 1,5: B atom pexume adbhekTbl NPpOCTPaHCTBEHHONO yCpeaHeHNs NposBnsaloTca Gornee CylecTBEHHO, U
0COBEHHO Anst p. M P, MPU BCEX 3HAYEHUSIX Op,. [lonpaBku Ans p, MOryT gocturatb 50 %, HO OHM HE3HAYMTENBHO
OTNINYAIOTCH OT NOMPAaBOK, MOSYYEHHbIX MO PacCMOTPEHHOW Bbilie MeToauke. B MpoOTUBONONOXHOCTL 3TOMY MONpaBKy
ans pe MoryT 6biTb nopsigka 100 % npm 0,5 < 6, < 1,5, a npu 6, > 2 MoryT npesbiwaTtb 200 % Npu TOM, YTO Ansi ppsi Takoe
npeeblweHve coctaBut 300 %. MoaTomy B cuTyaumsix, korga Rpn < 1,5, BaxHO ucnonb3oeatb ruapodoH bonee manbix
pa3smepoB.
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MpunoxeHue F
(cnpaBo4Hoe)

MapameTpbl aKycTU4ECKOro BbiXxoda yNETPa3ByKOBOrO
MeguumHcKkoro o6opyaoBaHusA, paboTalowwero B MHOroMoAoOBOM pexume,
Npu OTCYTCTBUM CUHXPOHU3ALIMU CKAHUPOBaHUS

F.1 O6wue nonoxeHus

B mepebiX MOAENAX yIbTPa3BYKOBLIX CKAHEPOB 151 FeHEepUPOBaHUs YNbTPa3ByKOBOrO MOMsi UCMONb30Banu oau-
HOYHble KpucTannuyeckme npeobpasoBateny ¢ PUKCUPOBaHHBIM HOKYCHBIM paccTosHueM. Takol npeobpasoBaTtenb
WIW 3aKpennsnu cTaumoHapHo (Ana paboTel B pexxvmax A u M), unu mexaHu4ecky nepemMeLlany U3 CTOpoHbl B CTOPOHY
(ans paboTtbl B B-pexume). N3obpeTeHne hasupoBaHHbIX U NMUHEMHBLIX PeLLueToK No3sonuno obecneuntb 3NeKTpoHHOE
ynpaBneHve (OOKyCMPOBKON U MPOLLECCOM CKaHupoBaHus B B-pexwvime. [Jo HacTosLLero BpeMeHU NPUMEHSIOT BHEOPEH-
Helll 15 NeT Ha3ag, cTatudeckuii gonnepoBckui pexim (D-pexum unm PWD — umnynbcHO-BONHOBONM AoONMep) U LUBETo-
BYlO BU3yanuaaumio kpoeoToka (CF-pexnm). B nocnegHue rogbl NOABUAMCE TEXHOMOMMW, OCHOBAHHbIE HA UCMOMNb30Ba-
HUM rapMOHUYECKMX COCTaBMSAIOLMX OTPAKEHHOTO CUrHaNa M TPeXMepHON BU3yanusaumm, NpU4eM Kaxgbii n3 aTmx pe-
XUMOB MOXeT (PYHKLMOHMPOBATE B COBOKYMHOCTU C APYIVIMU PEXMMAMU UMW UX KOMOMHaUMAMKU. Takme BO3MOXHOCTU
He OXBaTbIBaOTCA MeTodaMu U3MEPEHWUI, ONMCaHHbIMK B HacTosWeM cTaHgapTe. [lefcTByowme B HacTosAWee BPeMs
HauWoHarbHbIe U MexdyHapoaHble CTaHaapThl, Kacalowmecs W3MepeHui napameTpoB aKyCTUHeCKOro Bbixoga, OCHOBa-
Hbl Ha MeTogax, paspaboTaHHbix 4o 1993 roga, peanusaumsi KOTOPbIX ANA U3MEPEHUA COBPEMEHHbIX CUCTEM OY€Hb
TPyAoeMKa, a 3a4acTylo U HeBo3MOXHa. [loaTomy Haspena HeobOXoAWMOCTb MepecMoTpa onpegeneHuii HeKoToPbIX
CYLLECTBYIOWMX NapamMeTpoB N METOAOB N3MEPEHWI, 8 BO3MOXHO, U pa3paboTkv HOBbIX, 6ornee NoaxoasLmx Ans UCnbl-
TaHWA COBPEMEHHBIX CUCTEM YIBTPA3BYKOBOW BU3yanusauun. B HacTosileM npunoxeHun o60CHOBaHbI HOBbIE MOOXOAb!,
KOTOpble, BO3MOXHO, BydyT OTpaXKeHbl B HOPMATMBHbIX JOKyMeHTax. Takue nogxodbl MOryT OKa3aTbCs MOMNe3HbIMW Mpw
UCMbITAHWAX CUCTEM, KOTOPbIE HE FeHEepUPYIOT NOBTOPSIIOWMXCS LIMKITOB CKaHWPOBaHUS.

F.2 CoBpeMeHHbIN noaxon,

Moaxod, NOMOXEHHbLIN B OCHOBY CYLLECTBYIOLWMX CTaHAAPTOB, KaCaloLMXCsl METOAOB M3MEPEHUIA, Npeanonaraer,
YTO YNbTPa3BYKOBOE MOMe reHepupyloT C MOMOLWbIO OAUHOYHOIO KpUcTanna HeusmeHHoW reometpumn. OTrnpaBHasi ToHKa
TaKoro nogxoga CoCTouT B TOM, YTO N3MNy4atoTCH yrbTPa3ByKOBbIE MMNYIbLCbl OQHOIO U TOIO XXKe Tuna, Xapakrepmnaylowmecs
aKyCTU4eCKoW 4acTOTON, ANMTENbHOCTBIO M NapameTpamy ux poKyCcUpoBKU. MNyNbCbl U3Ny4aloTCsl UMM MO OJHOMY M
TOMY 3Ke HarnpasleHWio — ocK ny4Ka (ans Heckanupyowmx pexumos A, M nnu D), unn no pagy otaenbHbiX OAHO3HAYHO
onpeaensieMbix HanpaeneHun (ana ckanupyowmx pexumoe B unn CF). Kaxabii n3 stux pexvmoB npegctaBnsaioT Kak
OTAEnNbHbIA («ANCKPETHBIN») pexuMm paboTel npubopa; npuyveM Ans CKaHUPYIOWMUX PEXUMOB NPeanonaraioT, YTO MOBTO-
psiloLLMECcs: MocrneqoBaTeNbHOCTU UMIMYNBCOB O6PasyloT «Kaap CKAaHWPOBAHUA» N KaXKABIN U3 3TUX KKAAPOB» COAEPXKUT
OOHO U TO X€ 4YncCno nMnyrnbcos.

Insi NpoCTbIX AUCKPETHBLIX PEXUMOB TakOM MOAxod BnonHe npuemnem. N3mepeHns B HECKAHUPYIOWNX pexnmax
MOIyT GbITb BbIMOMHEHbI NPY NepemeweHnn ruapodoHa BAONb OCU Ny4Ka M YCTAHOBKE €ro B TOYKY (DOKyca Ha 3TOW OCM.
OcHOBHble NMapameTphbl yrbsTPasByKOBOTO Monsi, onpeaeneHHsie ctaHaapramm MOK, nepeuncniensl B Tabnuue F.1.

Ta6nwuuya F.1— OcHoBHble MapameTpbl yNeTPa3ByKOBOrO NOMsi

[ MukoBoe akycTu4eckoe gaBneHue cxaTua

P, MNMukoBoe akycTu4Yeckoe AaBNeHue pas3pexeHus

fowt YacTtoTa akycTU4eCcKOro BO3aencTeus

t OnutenbHOCTE MMNyNbCa

ppsi WuTerpan xBagpaToB AaBNeHUA B UMNynbce

I,Sppa MpocTpaHCTBEHHbIW NUK YCPeAHEHHON NO UMY FbCY UHTEHCUBHOCTU

ISpta MpocTpaHCTBEeHHbIW NUK YCPeAHEHHOW NO BpeMeHU UHTEHCUBHOCTU

Wy LLinpuHa nyyka Ha ypoBHe MuHyc 6 ab

Iia YcpepgHeHHas Mo NPOCTPAHCTBY U BPEMEHU UHTEHCUBHOCTb
MonHas ynbTpasBykoBas MOLHOCTL

Zynsi PaccrosiHne oT BHelwHen anepTypbl Npeobpa3oBaTensa 40 TOYKM, COOTBETCTBYIOLLEN MakCUMarbHOMY
3HaYeHVIO MHTerparna KBagpaToB AaBNeHUA B UMNynbce

Zota PaccrosiHue ot BHeLIJHueI?I anepTypbl npeobpa3soBaTens 4o TOUKW, COOTBETCTBYIOWEN NPOCTPAHCTBEHHO-
MY MUKY yCpeaHeHHOW BO BPeMEHU UHTEHCUBHOCTU

prr YacToTa NOBTOPEHUA UMNYLCOB

srr YacToTa NOBTOPEHUA CKaHNPOBaHUsA
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[na AncKpeTHBIX PEXMMOB CKAHWPOBAHWS, B KOTOPbLIX «Kaap CKaHMpOBaHWsi» COCTOMT U3 N oTaenbHbIX NTMHUNA
CKaHVPOBaHWS, U3MEPEHNS MO KaXAO0N U3 3TUX NIMHUIA CKAHUPOBAHWS MOXHO YNPOCTUTL U XapaKTepu3oBaTbh UX TEM Xe
cambIM CNOCO6OM, YTO M AMS HECKAHWPYIOLWETO Ny4Ka, 32 UCKNIOYEHNEM TOTO, YTO crieflyeT y4ecTb HEeKOTOpble OTKIIOHe-
HUSA B 3HAYeHUAX Iy, CBA3AHHBIE C NEPEKPLITUEM SIMHUI CKAHMPOBAHMS, N NONHOW MOLWHOCTY, BKMOYatoLel B cebs
BKITa4 BCEX NUHUW CKAHMPOBaHWA. [lononHUTENbHbIE CNOXHOCTU BO3HUKAIOT TaKKe M3-3a TOro, YTO NepeKpbiTue MHUMN
CKaHMPOBaHWA Pa3NUYHO Ha Pa3NUYHbIX PacCTOSHWUAX OT NMpeobpa3soBaTens, a NOMNOXEHUs1 TOYEK, COOTBETCTBYIOWMNX
Makcumymam Iy, M ppsi Ha ocu nyska, B o6Wwem cnydae He coBnagaioT apyr ¢ apyrom. MpegnonaraeTca Taioke, 4To npy
YCNOXHEHUN PEXMMOB BO3OYXAEHMA OCTAeTCA BO3MOXHOCTb BbiAENUTb KOHKPETHbIE AUCKPETHLIE PEXWUMBI C perynsp-
HbIMW NepuoaaMu NOBTOPEHUA CKAHUPOBAHUA.

F.3 O Heo6xoaUMOCTU BHECEHUA U3MEHEeHU I

PaccmoOTpeHHbIN Bbilwe nogxos BO3MOXEH NUWBL B TOM criyyae, Korga Yucro JIMHWIA CKaHWPOBaHWUS B «Kagpe
CKaHUPOBAHUA» OCTAETCA HEU3MEHHBLIM MOCINE COOTBETCTBYIOMX YCTAHOBOK OPraHoB yrpasneHus npubopa. Bo mMHormx
COBPEMEHHBIX CKaHepax YWCIIo NMUHUIA CKAHUPOBAaHWS HEMPEPLIBHO MEHSIETCS, B pe3yrnbraTe Yero CUHXpOHM3aumsi uame-
puTenbHOro npouecca ¢ Bo3byXAeHWeM Kakoro-nnbo Tpebyemoro mmnynbca CTaHOBUTCS HEBO3MOXHOW. OTO O3HaYaer,
4TO namepenue TpebyeMbix NapameTpoB MOXeT 6biTb NPOBEAEHO TOMNbKO (OUPMON-UFOTOBUTENEM, UMEIOLWEN Cneuu-
anbHoe obopyaoBaHue, NpegHa3Ha4YeHHoe Anst 3TuxX uenei. bonee Toro, 3TM MamepeHus Ype3BbIMaANHO TPYAOEMKU U
BO3MOXXHOCTb UX MPOBEAEHUS ISl KOHTPONsl OCHOBHBIX XapaKTEPUCTUK CUCTEM BU3yanusaumu, a Takke 6e3onacHocTu
MX aKyCTUUYECKOrO BbIXOZA OCTAeTCsl Mof, BONPOCOM.

F.4 Npepnaraembie uameHeHUs

F.4.1 HoBbint nogxop

Mpeanaraembiti 3gechk HOBLIM Noaxos He TpebyeT CMHXPOHU3aLUUM C «KagpoM ckaHupoeanusi». Mo kparHen mepe,
TakoW noaxop npegycMmaTtpuBaeT BKMIOYEHME NMapameTpoB, onpeaensiowmx anutensHoe 6esonacHoe (Ans naumneHTa)
ynbTpa3ByKOBOE MccrefoBaHue. B HacTosilee BpeMsi nod 3TMMM NapaMmetpamu nogpasymesatot akTopbl, KOTopble
MOryYT Bbi3BaThb HarpeB TKaHeN U KaBUTauMio (MNM MHOe BO3ZeNncTBMe Ny3bipbkoB). Heobxoaumo npegycMoTpeTb BO3MOX-
HOCTb U3MEPEHUSI STUX NApaMETPOB A KaKOro-To Morsl, He UMes creuuanbHbIX CBEAEHUI O CkaHepe (HeCMOTpA Ha To,
4YTO Takue cBegeHun yckopunu Gbl npoBedeHve uamepeHwi). Tem He MeHee, ByaeT BO3MOXHO WUCMONb30BaTb W Cylue-
CTBYIOLLME METOAbI M3MEPEHUI U annapaTypy, a TakKke BbIMUCISITb NapaMeTpbl Nons U3 COOTBETCTBYIOWEN koMBuHaumm
napaMeTpoB OTAENbHbIX UMNYNbCOB. Takon Noaxon BaKeH MOTOMY, YTO MO3BOMsieT PUPMam-U3roToBUTENAM U APYIUM
M3MepUTENbHLIM NabopaTopusiM UCNONb3OBaTh YXKe CyLLECTBYIOLLYIO MeTponormyeckyto 6asy.

Mo mepe BO3MOXHOCTU TpebyeMblie akycTudeckue napameTpbl 6yayT 6asvpoBaTbCs Ha 4acTu CyLLECTBYIOWMX Na-
pameTpoB, onpeaeneHHslX MOK, HO HECKONMBKO MOANMPVLIMPOBAHHBIX C YYETOM U3MEHEHUIM B NOAX0AE, 3aKnioHalowemcs
B TOM, 4TO Nnone He paccMmaTpuBaeTcsa ganee CocTtosaAwmnM N3 NOBTOPAWUNXCA NOCHINOK ANCKPETHBIX MMNYITbCOB C NErko-
onpegenaemMon LEeHTPanbHON 4acTOTOW Kaxabll.

F.4.2 HoBble napameTpbl

Onsa cuctem, nany4eHne KOTOPbIX HE COOTBETCTBYET Y3KOMOMOCHOMY MpWBMMXeHWio, Heobxogumo 3anvcartb Bon-
HOBYI0 (DOpMY, @ Takke MPUBECTM MOMPaBKM Ha OrpaHWYeHne Nonockl YacToT UMN KOHEYHbIe pa3Mepbl aKTUBHOMO are-
MeHTa ruapod)oHa, kak 910 TpebyeTcs N pekomMeHayeTcsi B OCHOBHOM TEKCTe HacTosiwero ctaHgapra. TeMm He MeHee,
GONbLLMHCTBO HOBLIX MapaMeTpoB BbiGpaHbl Tak, UTOo6bl MX MOXHO GbINO onpedenuTs AN CUCTEM, COOTBETCTBYIOLMX
Y3KOMONOCHOMY NPUBNMXKEHUIO, C NOMOLLbIO NPMOOPOB, U3MEPSAIOLMX TOMBKO NUKOBbIE UK 3MEKTUBHbIE 3HAYEHUS
SMNEKTPUHECKOro HanpsikeHWs, 38 UCKITIOYEHNEM YacTOTbl aKyCTUHYECKOro BO3AEWCTBUS, ANs onpeaereHnst KOTOpon He-
06XxoaMMo MPOBECTU crekTpanbHbii aHanua. B Tabnuue F.2 npegcTaeneHsl napamerpbl, KOTOpblE criedyeT UCMONb3o-
BaTb WK UCKMIOUNTD.

Tabnuuya F2— MNapamerpbl, KOTOpbIE CriedyeT UCNONb30BaTk UMK UCKITIOUUTL

Pe Kak B gencreytolem onpeaeneHuu.
Onsa oAMHOYHOrO pexuma ¢ UKCUPOBaHHBLIM MyYKOM YMCMNOBOW pesyneraTt byaeT uaeHTUYHBIM CyLwecT-
ByoLLEMY onpeaeneHunto

P, Kak B gencreytowem onpegerneHmn.
[na ogMHoYHoro pexuma ¢ OUKCUPOBAHHBIM MYYKOM YUCIIOBON pe3ynbrart OyaeT MOEHTWYHBIM CyLLecT-
BYIOLWEMY OMpegeneHnio

fowt BbluncnsieTcs no cnektpy M3MepeHHbIX OAaBneHui B TeuveHue He MeHee 1 ¢ wunm w3 aHanusa dypbe
VMMynbCca, CoaepXKallero NMKoTpULATeNbHOe JABMNeHne (AeTanbHOe PaCCMOTPEHNE CM. HIUXKE).

Ans oOMHOYHOO pexuma ¢ UKCUMPOBAHHBIM MYYKOM YMCMIOBOW Pe3ynbTar GyaeT naeHTUYHbIM CylecT-

BylOLLEMY OMnpeaeneHunio

fy He tpebyetcs.

CyLLl,eCTByPOLLI,ee onpegeneHne OnNUTenbHOCTN nMnyrnbca NpUBOAUT K 3HAYUTESIbHBIM NOrpeLllHoCTAM, 3a-
BUCSILLMM OT 4acTOTHOW XapaKTepuCTUKN NamepuTenbHoN cucTembl. bonee Toro, ogHo aHaueHne anu-
TeNbHOCTN uMnynbca npuemremMmo nulb B cnyvae MAeHTUYHbIX aKyCTUHECKMX UMNyIbCcoB
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OkonyaHue mabnuuyes! F.2

ppsi He TpebyeTtcs.
WHTerpan MHTEHCUBHOCTU B UMMyNbCe WCMNOMb3YIOT B HACTOSALWEe BpeMsi Ansi onpeneneHnsi ocu pac-
NpocTpaHeHusi Ny4ka M MecTOMNoNoXeHus dokyca MNpu OAMHAKOBLIX UMMYNbLCAxX, a Takke ANns pacqeTa
NPOCTPAHCTBEHHOrO NUKa YCPeAHEHHOW NO UMMYNbLCY UHTEHCUBHOCTU

Isppa He TpebyeTcs.
MNpocTpaHCTBEHHbIN NUK yCpeaAHEeHHOW MO UMNYNbCY UHTEHCUBHOCTU XapakTepusyeTcsi 6onbwomn no-
rPELHOCTBIO, CBSI3AHHOW C HETOYHLIM OnpederneHnemM ANUTENbHOCTM UMNYNbCa. [ToCKONbKY COMHUTENb-
HO, YTO 3TOT NapaMeTp MMeeT NPSIMoe OTHOLWEeHUe K 6e30nacHOCTH, OH MoXeT ObiTb onyuieH. Mpu Heo6-
XOAMMOCTU OrpaHUYUTENbHBIE HOPMblI HA 3TOT NapameTp MOXHO 3aMEHUTb HOPMaMU Ha MeXaHWYeCKUi
vHgekc (MI) wnu Ha p,

I Kak B pelcTBylolEeM onpeaeneHnn.

spta Yy
Ana 0AMHOYHOTO pexuma ¢ PUMKCMPOBaHHBLIM MYYKOM YMCNOBON pesynbTar GyaeT MAEHTUYHBIM CyWwecT-
BYIOLLEMY OMNpeaeneHuio

We OnpegensiioT No pacnpegenexHuio I,Spta M p, a He ppsi.
[nameTp KOHKPETHOTO YNbTPa3BYKOBOIO NMy4yka MOXET GbiTb MHTEPECEH C TOYKM 3peHusi hyHKUMOHANb-
HbIX XapakTepncTuk npubopa, a He ero 6esonacHocTM. OgHako B obWwem cnydae gvameTp, onpegeneH-
HbIli MO pacnpeaeneHnto ISpta M D, MOXET UMEeTb OTHOWeHne K GesonacHocTu.
3HaueHVs Nnowaam nyyxa, ucronbayemsie B onpeaenennn I, MoryT 6biTb nonydeHbl Takum xe obpa-
30M.
[na 0AMHOYHOTO pexuma ¢ PUMKCMPOBaHHBLIM MYYKOM YMCNOBON pesynbTar GyaeT MAEHTUYHBIM CyWwecT-
BYIOLLEMY OMNpeaeneHuio

I Kak B pelcTByioleMm onpeaeneHnn.

sata Yy
[na 0AMHOYHOrO pexuma ¢ PUMKCMPOBaHHBLIM MYYKOM YMCNOBON pesynbTar GyaeT MAeHTUYHBIM CywecT-
BYIOLLEMY OMNpeaeneHuio

P Kak B gencreyiowem onpegeneHuu.
Ana oguHOYHOTO pexnMa ¢ PUKCUPOBAHHBIM MYYKOM YUCNOBON pe3ynbrar 6yaeT MAEHTUYHBIM CyLLECT-
BYIOLLEMY OMnpeaeneHnio

Zy i Kak B gencreylowem onpeaeneHun.
Ana oguHOYHOrO pexmma ¢ PUKCUPOBAHHBIM MYYKOM YUCNOBONM pe3ynbrar 6yaer UAEHTUYHBIM CyLLECT-
BYIOLLEMY OMNpeaeneHunio

Zota Kak B gencreylowem onpegeneHmn.
Ana oguHOYHOrO pexmma ¢ (PUKCMPOBaHHBIM MYYKOM YUCMORON pe3ynbrar 6yaeTr MAEHTUYHBIM CyLLECT-
BYIOLLEMY ONpeaereHunio

prr He Tpebyetca

srr He Tpebyetca

F.5 HoBble MeToObl UamepeHUi

F.5.1 O6wume nonoxeHus

MamepeHns BbIMONHSIIOT C UCMONb30BAHWEM COOTBETCTBYIOWEro ruapodoHa ¢ npegycunutenem. Vismepenus B
K2XXOOW KOHKPETHOW TOYKe criefyeT NMpoBOAUTL HACTONBKO AOMNTo, CKOMBbKO 3TO TpebyeTtcs ans Toro, Ytobbl 3axBaTtuTb
BCIO 3HAYMMYIO YaCTb aKyCTUYEeCKOro cUrHana, Ho, kak npaewuno, He 6onee 1 c.

B HacTosilee Bpemsi Bce Gonbluee NpUMEHeHne HaxodsT COBPEMeHHbie ocuunnorpadsl 1 LndpoBble YyCTPOWCTBA
namsiTv, KOTopble oBecneunBaloT Ype3BbIMalHO ANUTENbHBIM NPUEM U COXpaHeHWe MHOPMaLUM Ana ee nocnegytoe-
ro aHanusa. Vcnonb3oBaHue Takux YCTPOWCTE MEPCNEKTMBHO ANsi ONpeaeneHnsi Bcex HeobXoauMbIX napameTpoB akyc-
Tudeckoro nornsi. MNockornbKy yxe He npegnonaraeTcs NOBTOPAEMOCTb aKyCTUHECKMX CUMIHAIOB, HEBO3MOXHA UX BblOOp-
Ka, 3KBMBAaNeHTHasi maclwTtaby BpemMeHu, cnegoBaTenesHO, ANs TOYHOTO NpeacTaBneHns curHana rugpodoHa Heobxoam-
MO MCMONb30BaTh OAHOKPATHLIN LMMPOBONK OTOOP curHana no Bcen WMpPUHE MOoNochl.

F.5.2 OnsA uamepeHuit NUKOBbIX 3HAMeHUI OABNeHUA

Ins novcka NMKOBbLIX MONMOXUTENBHbLIX W OTPULATENBHbLIX 3HAYEHUN JAaBMNEHWsS MOXHO MPUHSITb U COXPaHWTb
BonblIOEe YMCIO UMIYINbLCOB, OTAEMNBbHO BbIOENMB T€ U3 HUX, KOTOPbIE WUMEIOT npeferbHble 3Ha4YeHWsi napameTpos.
B uenax ynpoLlieHusi AonyckaeTcsl UCMoNb30oBaTh PEXUM BbideneHns «ormbatolei» nnm cxemy NUMKOBOTO AeTekTopa.
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F.5.3 insA onpegeneHus ycpeaHEeHHON N0 BPEMEHU UHTEHCUBHOCTU

Haunbonee obwum mMeTodoM sIBNSieTCH OUMMPOBKA KaXKA0ro akyCTUYECKOro UMMynbca M BbIYMCNEHUE MO 3TUM
JaHHBIM yCpeaHEeHHOW NO BPeMeHU MHTEHCUBHOCTU. [1py Hanvuum curHana 3anycka, COOTBETCTBYIOLWErO MOMEHTY BO3-
ByxaeHuns npeobpasoBaTens, npouecc naMmepenur 6bin 6bl Npowe. MNpy ero oTcyTcTBUM CBOP AaHHBIX MOXET ObITb
OCYyLWECTBINEH NyTeM HenpepbIBHOW BbIBOPKM NpUHMMaEMOro curHana. B atom cnyyae moxeT notpeboBaTthes npegsapu-
TenbHas obpaboTka curHana ruapodpoHa, YTobbl yMEHbLWNTE ANEKTPUYECKUE LWYMbl U YCTPaHUTE CUMHamNbI HeakycTMYec-
KOr0 MPOVCXOXAEHUS.

MpumedaHue— Bo MHOMX Criy4asx Ans namepenus Iy, o4eHb BbICOKas 4actoTa BblGOPKU MOXET U He
notpeboBaTbcs, Tak Kak aHeprusi N-li rapmMoOHMYECKOW COCTaBNSIIOLWEN, CBA3AHHON C HENUMHENHOCTBIO pacnpocTpaHe-
Hus, ByaeT paBHON MW MeHbLUe, YeM 1/N? aHeprMu COCTaBMsIOLWEN Ha OCHOBHOM YacToTe.

B npuHuune [, moxeT GbiTb M3MepeHa u HBonee NpocTbiM cnocoboM: C NOMOLWbIO BONbTMETPa 3(PdeKTUBHBIX
3Ha4YeHWn (U3mepuTens MOLWHOCTM B PaguMoyacTOTHOM guanasoHe) C COOTBETCTBYIOWMM AATYMKOM. Ha npaktuke
SNEKTPUHECKUI LLYM M UHEPLUMOHHOCTL AaT4MKa MOMyT 3aTpyaHWUTb U3MepPeHUs HU3KuX 3HaveHun L, OpHako ansi 6onb-
WMHCTBA MOMeN KIMHUYECKOTO HA3Ha4eHWsl, B KOTOPbIX [gy, NMPMONMXaeTcs K npegensHelM 3Ha4YeHnsiM (yCTaHoBMeH-
Helm HopmatuBamm CLUA FDA510(k)), aToT meTog moxeT ObiTb NPpUMeHeH Kak Ans onpegeneHns MeCTOMNoNoXeHUs
TO4EK C MUKOBLIMU 3HA4EHUAMMN Lgpi, TAK W 4015t UBMEPEHUS Iy, VI LLMPUHBI MyYKa HA YpOBHE MUHYC 6 AB.

F.5.4 AnA namepeHns 4acToThbl

C TOYKM 3peHus cTaHgapToB No HesonacHocTW, pasnuyaloT ABe NMPUYUHbLI, NoYeMy HeoBX0AMMO 3HaTb aKyCTUYeC-
Kyto uacToTy. [lepBasi cBsidaHa C BO3HWKHOBEHWEM KaBUTaUMW, MOWHOCTb KOTOPON onpeaensieTcs LeHTpanbHOW 4acto-
TOW MMMynbCca ¢ HanbonbWmM 3HaYEHUEM MOZYNs OTpULATENBHOIO akyCTU4eCKoro aaeneHusl. Btopan ceAsaHa ¢ Harpe-
BOM, 3Ha4yeHWe KOTOpOro nNpuBnmwxkeHHO onpedensieTcs MeaMaHHOW 4YacTOTOW CnekTpa akKyCTMYeCKOro AaeneHus.
B AuckpeTHom pexume paboTel annapatypbl 9TV ABe 4acToTbl, Kak npasuno, coenagaiot. OgHako B KOMOMHMPOBAHHBIX
pexumax OHM MOTyT CYLLECTBEHHO pasnudatbesi. Hanpumep, npy patote B pexume B+CF «kagp ckaHMpoBaHus», Kak
Npaeuno, COCTOUT U3 HEBOMBLLOrO YMCra KOPOTKMX UMMYIbCOB C BLICOKOW aMNNTYAOMN (ANA pacluMpeHna Cepo WKanbl)
1 6OMbWOro Yncna ANUHHLIX AOMNNEPOBCKUX UMMYMBCOB C HWU3KONM aMnnnTygow. LleHTpanbHan 1actota uMnNynbCcoB Kax-
AOro TMNa MOXeT NnexaTb B npegenax 4acToTHOW Monockl npeobpasoBartens.

MoaTomy NpeanaraoTcst ABa OTAENbHBIX YaCTOTHLIX MapameTpa:

- «MexaHV4eckasi» aKycTMYeckas 4acToTa, ornpedensieMasi B TOUKe, rae oTpvuatenbHoe akycTuueckoe AasneHwe
AOCTMraeT MakCMMarbHOro 3HaveHus. ATy YacToTy 0603HaYaloT Kak 4acToTy No NUKy umnynbcea f,;

- «TEennoBasi» aKycTUYecKasa 4acToTa, onpegensiemMas B TOYKe, IAe MakCUManbHOro 3HaYeHus AOCTUraet yc-
peaHeHHas N0 BPEMEHU UHTEHCUBHOCTb. JTy 4acTOTy 0603HA4AIOT KaK YCPeAHEeHHYIO MO BPeMeHU aKyCTU4eckylo
vyacroty f.

MpumedaHwnsa

1 ns npaBunbHOrO onpegereHns CneKkTpa ycpeAHEHHOro Nno BPEMEHW akyCTUYECKOro OaBrneHusi, 0COGEeHHO B
cryyasix, Korga B CnekTpe vumetotcs Asa unv Boree ganeko OTCTOSILMX APYr OT Apyra nvka OAMHAKOBOW aMrnmvTyabl,
MOXeT NoTpeboBaTLCA BBECTU MOMNPABKY B YACTOTHYIO 3aBMCUMOCTb YyBCTBUTENbHOCTU ruapodoHa v ycunurens.

2 Mogpo6Hasa npoueaypa NoNy4YeHus CnekTpa akyCcTUYeCKoW MOLLHOCTU B HacTosiee Bpemsi paspabaToiBaetcs.

F.5.5 Ona uamepeHus MOLWHOCTH

MolwHOCTb criegyeT MamepsiTe MeTodaMy paanomMeTpa UMv Miockoro CKaHWPOBaHUS.

F.6 ObcyxneHue

F.6.1 BzanmocBa3b ¢ cywecTByowmummn ctaHgaptamu M3K

F.6.1.1 Ctanpgapt M3K 61157

NameHeHunst ByayT COCTOSATE B TOM, YTO U3MEPEHUSA CriedyeT NPOBOAUTE HE B TOUKE, COOTBETCTBYIOWEN MakCumanb-
HOMY 3Ha4YeHWI0 UHTerpana KBagpaToB AaBreHUs B UMNyrbce, a B TOYKE MakCUMarbHOIO 3Ha4YeHWs MOZYIA aKkyCcTu-
YEeCKOro JaBleHUs PaspeXeHust p, U B TOYKE, COOTBETCTBYIOWEN MaKCHMyMy MPOCTPAHCTBEHHOIO NUKA YCPeaHEeHHON
No BPEMEHN UHTEHCUBHOCTU [y,

MepeveHb geknapupyembix NapameTpoB AN CUCTEM C HWU3KUM YPOBHEM YIBTPa3BYKOBOIO uanydvenusi Gyget co-
XpaHeH 3a UCKIIOYEHNeM TOoro, YTo onpedeneHue nnowanun Bbixoaa ny4yka OyaeT OCHOBaHO He Ha ppsi, a Ha Ispta. 3T10
MOXEeT MPUBECTW K UBMEHEHMIO 3HaYeHus I, Ans cucTem aBTOMaTUYECKOro CKaHUPOBaHUS!, HO HE AN HECKaHUPYIOLLMX
CUCTEM, KOTOPbIE, KaK MPaBuUIo, XapakTepuayloTcH HU3KUM YPOBHEM YITETPA3BYKOBOIO W3ryYeHus.

F.6.1.2 CtanpgapTbl cepuu M3K 62359 u [70]

B npuHUMne aTM cTaHgapTbl 3HAYUTENBHO He MamMeHsiTcs. OCHOBHbIe OTNMYUst ByayT 3aKmio4aTeCA B MeTOOUKe
pacyeTa Tex TennoBbiX MHAeKCOB Tl, KOTOpbIE CBS3aHbl C UIBMEHEHUMEM MHTEHCUBHOCTU B 3aBUCUMOCTU OT PACCTOAHUS OO
npeobpasoeatens. B gelicTBytolwem ctangapte Tl Ana Kaxaoro Tuna MMMynbCOB pacCyMTLIBAOT HE3aBUCUMO M KOMBW-
HUPYIOT He BMOSIHE YAOBMETBOPMTENbHLIM 06pa3om, YTODObI NONMy4YNTh 3HAYEHUS] ANsi KAXKOOro PeXMMa CKaHUPOBAaHWS.
Mpy HOBOM nogxoge U3MepsitoT (MK BbIUYMCIIAIOT) YCpeAHeHHYH0 N0 BPeMeHU UHTEHCMBHOCTb A PEXMMa CKaHUMPOBa-
HUS B LEJIOM 1 C YY4ETOM €€ M3MEHEHUs C paccTosiHMeM OT NpeobpasoBaTtens onpegensitot 3Hadvenmne Tl. 310 nameHeHve
OyneT CBS3aHO U C 32BUCMMOCTBIO 3(OMEKTUBHOIO AnaMerpa nydyka oT pacctosiHusi. HeGonblume nameHeHnss BO3MOXHbI
W O5s YacTOTbl aKyCTUHECKOro BO3AENCTBUSA, KOTOpas BIUSIET HA 3aTyxXaHue curHana v Ha pesynerathl pacyeTa Tl B MArkux
TKaHAX. [ns HeCKaHVpyIoWmUX PeXMMOB pesynkerathl pacdeTa Tl 6yayT naeHTUYHBIMK NonyYaeMbiM No AeNCTBYIOLLWMM
cTaHpapTam.
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Mpn pacyetax mexannqeckoro unaekca Ml cnegyet yuntbiBaTth, YTO MCMONB3yeMbIE NPU pacyeTax 3HA4YEHUA YacTo-
Thbl B HEKOTOPbIX Cy4asx MOryT pasnuyarbcsi.

F.6.2 NpeumywecTBa npegnaraeMoro noaxoaa

OCHOBHbIE NPEUMYLLLECTBA 3aKII0UAIOTCS B CreAyIoWweM:

- CYLEeCTBEHHO YMEHbLIAETCs YMCno TpebyeMbiX u3MepeHuit U AeknapupyemblX NapaMeTpoB, Tak Kak npu HOBOM
noaxoae Heob6xoaAMMO BLINOMHUTL TOMNBLKO ABa HAGOpa M3MepeHWUi AN KaXAoro AaTyuMKa BMECTO OBYX HAaOOpoB uame-
PEHWIA NS KAXA0ro pexmnma, B KOTOpbIX paboTaeTr Kaxabii AaT4UK;

- orpefeneHns HOBbIX NapaMeTpoB MOryT GbiTb MPUMEHUMbI U Ans Gonee CNOXHLIX U3NYYEeHUW, KOTOpbIE MOTyT
6biTb peanu3oBaHbl B GyayweM ¢ pasBUTMEM HOBbIX TEXHOMOIWMI BU3yanusauwu;

- U3MEPEHNS AaXe CNOXHBLIX PEXMMOB paboTbl MOryT GbiTb BLINOMHEHbI HA OTHOCUTENBHO MPOCTOM U3MEPUTEND-
HOoM o6opyaoBaHuK.

MoryT 6biTb UCMONb30BaHbI U CYLLECTBYIOLLME METOALI M3MEPEHUN, KOTOPble AaflyT HENPOTUBOPEUMBLIE pe3yrnbra-
Tbl. [INsi NpOCTbIX HECKAHMPYIOLMX cUCTEM (2 BO3MOXHO, M [N MHOMMX APYIMX) 3HAYEHUSA aKyCTUYECKMX NapameTpoB He
6yayT OTNMYaTBLCS OT 3HAYEHWH, MOJNYYEHHbIX CYLLECTBYIOWMMN METOAaMMU.

F.6.3 HegocTtaTtku

HepgocrtaTtkaMy TEXHMYECKOrO Xapakrepa MOXHO CuUMTaTb:

- BBEAEHUE BTOPOro YMCITOBOIO 3HAYEHUS YacTOThl;

- METOA MOXET OKa3aTbCsl YYBCTBUTEIbHBLIM K 3fIEKTPUYECKOMY LWYMY;

- MOryT noTpe6oBaTbcsl HEGONbLIME U3MEHEHUSI B CYLLECTBYIOWEM M3MEpUTENEHOM 060pyoBaHUM M MeToauKax
BbINOSTHEHUS] U3MEPEHUN;

- noTpebyeTcs cywecTBeHHO Gonbluas naMmsTe Ans gonroppemeHHol (Gonee 1 ¢) 3anucn nocnegoBaTensHOCTEN
MMNYNbCOB.
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Mpunoxenue G
(cnpaBo4Hoe)

Cpega pacnpocTpaHeHUs U ee gerasmpoBaHue

MpW3HaHo, YTO akycTU4Yeckas KaBuTauus CYLLEeCTBEHHO BNUSIET Ha pesynbraTbl u3aMmepeHun. KaButaums — aTo
pocT, konebaHusi U CXnonbiBaHWe MPUCYTCTBYIOWMX B CPeAe MUKPOMY3bipbKOB rasa unu napa. B npouecce namepenwin
3TU Ny3blpbKW PaCCEeUBaIOT YNETPa3ByK, reHEPUPYEMBI UCNbITYEMbIM NpeobpazoeaTtenem, YTo NPUBOAUT K HecTabunb-
HOCTU Pe3yrnbTaToB U3MEPEHVIA U 3aHWXKEHWIO 3HAYEHUI U3MEPAEMON BennunHbl. Mo3ToMy HeobxoguMMO 3HaTb MOMEHT
BO3HUKHOBEHWS KaBUTALMM BO BPEMSA M3MEPEHUI, a Takke co3faBaTh YCNOBUS, NPW KOTOPLIX addekTbl kaBuTaumm byayT
MWUHNMU3NPOBaHbI.

MeToq naMepeHusi, NO3BONSIOWMI ONpeaenvTb HaYano KaeutTauum, uanoxeH B [63), [64]. B yactHoCTN, BOZHUKHO-
BEHME MHEPLMOHHOW KaBUTaUWKM, KaK NpaBuro, CONpoBOXAAETCS NOABMEHWEM FapMOHUK OCHOBHOW 4acToTbl paGoTsl
npeobpasoraTensi, 0GHapyXMBaeMbIM NO CMEKTPY aKyCTUHECKOro CUrHana, W3MepPEeHHOro, Hanpumep, 30HAOBLIM rug-
podhoHom [63], [64].

MeToabl gerasaumm Bogpl UccneaoBaHsl B [65] n nepeuncnenro e [71].
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Mpunoxenue H
(cnpaBouHoe)

yﬂpra3ByKOBble nonAa KOHKpeTHOro HasHaieHus

H.1 AnarHocTu4eckue nonsa

H.1.1 Mone3Hble COOTHOWEHUA MeXAY aKyCTU4eCKUMU NapaMmeTpamMm

CyliecTByeT HeCKONbKO COOTHOWEHWUA MexXdy pasnuyHbIMU aKyCTUHECKMMU napameTpamu, KoTopble MOryT 6biTb
MCIOMb30BaHb! ANA NPOBEPKWU NPaBUIbHOCTN U3MEPEHWIA aKyCTUYECKOro Bbixoga. HekoTopble M3 HUX NpUBEAEHbI HUXeE.

lMpocTpaHCTBEHHBIN NVK YCPEeAHEHHOH NO NMNYNLCY MHTEHCUBHOCTH Ig,,, CBSI3aH C NPOCTPAHCTBEHHbLIM MUKOM
YCPEAHEHHOU BO BPEMEHU UHTEHCUBHOCTH Iy, Hepes3 BbIpaXeHne

Isppa = Ispta / g prr. (H.1)

Ins onpeaeneHns NONHON yNETPA3BYKOBOW MOLLHOCTM MOTYT GbiTb MCMONb30BaHbl METOAbI, U3MNOXEHHbIE B 7.2.7
unu [71]. Ecnn nonHan mowHocTe P n3BectHa, To MOXeT ObiTb onpefeneHa ycpeAHeHHas Nno NpPocTPaHCTBY U BO
BPeMEeHU UHTEeHCUBHOCTb, kKoTopas GyaeTt oueHkon ceepxy. Ecnu Py, NpeacTaBnsieT coboi NonHylo MOLHOCTb, Uany-
YaeMyl0 CUCTEMOWN aBTOMATUHECKOTO CKAHMPOBAaHWS MO OOHOW M3 NIMHWIA CKAHMPOBAaHWS, TOIa MOryT OblTb YCTAHOBIEHbI
crneaylowme COOTHOWEHUS:

P = O6wee uncno nNUHUIA CKaHMPOBaHUsT X Pyeam. (H.2)

Ansi cucTem py4HOro CKaHMpOBaHWs:

PIA, > YcpegHeHHasa no NpocTpaHCTBY U BPEeMeHU MHTEHCUBHOCTD.

Ansa cnctem aBTOMaTUHYECKOro CKaHUPOBAHWUSI:

P/(nnowagb ckaHMpoOBaHUA) > YcpeAHeHHas No NPOCTPAHCTBY U BPEMEeHU UHTEHCUBHOCTb.

LUnpvHa ckaHupoBaHus > §g X OO6Lee {MCNO JIMHUIA CKAHMPOBAHUSA,
rae s, — pasfeneHve NUHNA ckaHupoBaHua (cm.3.72).

3aeck NpegnonaraeTcs, YTO IMHUM CKAHUPOBAHUA PacronoXeHbl HA PABHOM pacCTOSIHUM ApYr OT pyra, HO 3TO
Heobsi3aTenbHo. [Ins HekoTOpbIX TWMNOB NpeobpasoBaTtenei, TakuxX, HanpuMep, Kak NUHENHbIE PEeWeTKN, WNPUHA CKaHU-
poBaHus npeAcTaBnsieTcs No NpPAMOW NUHWUKM, NapannenbHON NMOBEPXHOCTW NMHEWHOW pelweTku, U He 3aBUCUT OT pac-
CTOSIHUA OT NMOBEPXHOCTU, T. €. UMEETCH MPAMONUHENHan reomeTpusi ckaHnpoBanus. [na gpyrmx npeobpasoBarenen,
Takux, HanpMmep, Kak CEeKTOPHble AaTYMKM, WKWPUHA CKAHWPOBaHWA NPEACTABNSETCA WWPUHOW CKAHMPOBaHUA Ha No-
BEPXHOCTU C LIeHTPOM B TOYKe, Nexallel, Kak npaeuno, B Tene npeobpasoeatens. B 9ToM cny4ae WWpuHa cCKaHMPOBaHWSA
3aBWCUT OT PacCTOsiHUSI, OrOBapuBaeMOoro MNpyu ykasaHuu 3Ha4YeHus Sq.

H.1.2 UmnynbcHoO-BONHOBOE ANarHocTu4eckoe o6opyaoBaHue

Bce umnyneCHO-BONHOBBIE AWMarHOCTMHYECKUE NpuBOopbl M3Ny4aloT akyCTUYeckue UMMYMbChl, 8 3aTeM MPUHUMAKT
M aHanuaupyloT UX Nocne OTPaXeHUsl UMK NPOXOXAEHWS Yepe3 03BYUMBAEMYIO Cpeay.

AKyCcTUYeCKoe U3nyvyeHne aXoUMMnyrbCHOrO ANarHOCTUYEeCKoro o6opyaoBaHusl, Kak Npaeuno, npeacraesnseT cobol
YNbTPa3BYKOBbBIE MMMNYMNbChl C YACTOTOW aKyCTUHYECKOro BO3aencTBusi oT 1 ao 12 MI'y, noBTOpSOWMNECs ¢ 4acToTon oT 1 go
5 kl'u. VImnynbcbl AonnepoBckux Npubopoe BkhovaloT B cebs, kak npaeuno, GonbLlioe YMCno kornebaHuin n noBTopsatoTes
€ 4acCTOTON, CXOAHOW C YacTOTOW NOBTOPEHUA UMNYSbCOB B 3XOMMNYIbCHLIX NpuGopax unu npesbilwatLuel ee. B npn6o-
pax oboux TUNOB YNLTPa3BYKOBOW My4OK CHPOKYCUPOBaH Ha PacCTOsIHMM OT HECKONBKUX CaHTMMETPOB 4o 20 cMm OT Npeob-
pasosartensi, npM4eM NMKoBoe aKycTu4eckoe aaBrneHue B chokyce coctaensieT ot 0,2 go 10 MMa. Hecmotpsa Ha TO, YTO
CKaHepbl C AaTYMKAMU B BMAE NMHENHbIX, CEKTOPHBIX M (Da3npoBaHHbLIX PELIETOK M3ny4vatoT NocnedoBaTensHOCTU UM-
NynbCOB BAOMb Pa3nuYHbIX IMHUIA YNbTPa3ByKOBOrO CKaHMPOBaHUs, BONTHOBasA hopma aKyCcTUHYeCKUX MMMYIbCOB OCTa-
eTcsa NPUONU3NTENBHO MOCTOSAHHOW.

OrameTtp ¢hokanbHoW obnactu axoMmnynbCHbIX NPUGOPOB, Kak NpaBuio, MmeHee 3 MM, W, Kak NokasaHo B 5.1.6,
Ans u3MepeHust nx nonev Heobxoamm ruapodoH ¢ AMaMeTpoM aKTUBHOMO 3NEMEHTa, COCTaBNsAWMM NPUBNManTensHO
0,5 mm, a Takke TpebyeTCsi COOTBETCTBYIOWAS TOYHOCTb YCTAHOBKM ruapodoHa B rnore.

Bbicokne 3HaYeHUs1 akyCTUHECKOro AaBneHnsi onpeaernsiioT 1 3Ha4YeHre napaMeTpa HeNMMHEMHOCTU pacnpocTpa-
HeHUA Oy, (cM. 3.38), Kak npaBuno, npeBblwatocwee 0,5, YTo NpeAbSBNSeT NOBbIWEHHbIE TPEBOBaHMA K LUMPUHE nonockl
rmapocpoHa u K TOYHOCTU €ro OpMeHTaLWKn, eCrv NMPUHSITE BO BHUMaHWE YacTOTHYIO 3aBUCUMOCTb XapaKTepPUCTMKW Ha-
npaeneHHocTn rugpodcoHa. BaxxkHO NO3TOMY CBOEBPEMEHHO KOPPEKTMPOBAaThL OpueHTauuio rugpodoHa, JobrBasick
MaKCUMAarbHOr0 CuMrHana Ha HeMm B KaXKOOW TOYKe ero pacrionoxeHus (cm. 5.2.2).

WcnbiTanusi guarHocTmyeckoro o6opyaoBaHnsa NpeabsensiioT Hambonblune TpeGoBaHMA K YaCTOTHOM XapakTepu-
CTUKe rnapodhoHa M K TOYHOCTM CUCTEM €ro NosuumoHupoBaHus. Hanbonee nogxogswmmu 6yayT membpaHHble unm
30HOOBbIe ruapodoHbl Ha ocHoee MBAOD [cm. pasgen B.9 (npunoxenusi B)]. HeoGxoammocT NPYMEHEHWSA LLIMPOKONO-
NocHbIX rupgpodoHoB o6ocHoBaHa B [12], [66]—68].
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MamepeHnsa MakcumanbHbIX 3HAYEHWMIN aKyCTUHYECKMX NapameTpoB NPOBOASIT B MNOCKOCTH, COOTBETCTBYIOWEN NPO-
CTpaHCTBEHHOMY MUKY MUKOBOFO aKyCTU4eCKOro AaBreHUA U pacrnonoxeHHow BOnuan dokyca npeobpasoeatens. Ha
3TUX PacCTOsHUSX, KaK NPaBuno, NpeanonaranT KBaJpaTUYHYI0 3aBUCMMOCTb MHTEHCMBHOCTW OT OABMEHUs], YTO NO3Bo-
NsieT BbIYMCNINTE COOTBETCTBYIOLLME NapameTpbl MHTEHCUBHOCTU. Takoe npearnornoXeHuwe AonycTUMO, HECMOTPS Ha no-
rPELHOCTb, CBSA3AHHYIO C HENMMHENWHOCTBLIO PacNpOCTPAHEHUS YIIETPa3BYKOBOW BOITHbI.

H.1.3 OuarHocTuveckue npubopsb! ¢ HenpepbIBHO-BONTHOBLIM U3NYy4eHUeM

HonnepoBckne cucTemMbl HENpPepbiBHOM BOMHbLI (DYHKUMOHMPYIOT, Kak NpaBuno, B Aguana3oHe 4actoTr or 2 Ao
10 MT'y. nsa dhokycMpoBKM YNETPa3BYKOBOIO My4Ka Ha pacCcTosiHUsIX A0 8 cm oT npeobpasosaTenst UCNONb3yoT aKycTh-
YeCKyro NnH3y. VHOMga NpUMEHSIOT aKTUBHBIA SNEMEHT BbIMyKIMon HhOPMBbI, UTO 3aTPYAHSIET HAXOXAEHUE MaKCUMAanbHbIX
3HaYeHUl B KakoW-TO 3agaHHOM MrockocTu. [MockonbKy Anst npubopoB 3TOr0 TMNAa NUKOBbIE 3HAYEHWUs1 aKyCTUYECKOro
JaBreHusi, Kak Nnpaevno, He npeBbiwaiot 0,1 Mla, To 3HavyeHne napameTpa HENMUHEMHOCTU PAcNPOCTPAHEHUA COCTaB-
nsaetr meHee 0,5 ¥ WMPOKONONOCHBIN TMAPOtOH HE UCTIONbL3YIOT.

B cBsian ¢ Tem, YTO AvameTp hokanbHOM obnactu moxeTt 6biTb MeHee 3 MM, To, Kak nokasaHo B 5.1.6, cnegyert
MCNonb30BaTh rMAPOGPOH C aKTUBHLIM 3rnemMeHToM AnameTpoM 0,5 MM unm meHee. [py ncnbiTaHUAX BbICOKOYACTOTHBIX
npnmbopoB MoxeT NoTpeboBaTbCs AONMOMNHUTENBHBLIA NOBOPOT rMMAPodoHa, KOrIa U3MEPEHN NPOBOAAT B TOWKAaX, OTCTO-
SILLMX OT OCU MNy4Ka Ha paccTosiHusX, 6onbwmx paguyca npeobpa3soBartensi.

JaTumkn 4acToThl CepaeYHbIX COKPALLEHUM aKyLEePCKUX MOHUTOPOB MOTYT FEHEPUPOBATL PACXOAAWMNCA YNbTpa-
3BYKOBOW My4OK, Asl KOTOPOro NUKOBbIE 3HAYEHUS aKyCTUUECKOTO AABIMNEHUST HEPeaKo HAXoasTCsa B NNOCKOCTU, coBnaga-
IOWen C BbIXOAHOM MOBEPXHOCTBIO paTyuka. B atom cnydae gonyckaemasi annpokcMMaumsi Nnockon Gerywen BonHbl
HeBepHa (cM. 7.2.5). CnepgoBaTenbHO, €Cnu He MPUHSATO Kakoe-TO KOMMPOMMWCCHOE pelleHne, aKyCTUYEeCKUN BbiXod
TaKMX AATYMKOB MOXHO OMNUCHIBATHL TONMbKO NapameTpaMn akyCTMYecKoro AaBneHunsi. KomnpoMuccHeiM pewennem 6y-
AeT, HanpvMep, NPOBEAEHNE U3MEPEHUIA B NIOCKOCTU, HE COAEpXalen MakcMMmanbHble (MO NPOCTPAHCTBY) 3HAYEHWSA
NMUKOBbLIX AABNEHUA, HO AOMYCKAIOWENW NMOCKOBOIHOBYIO annpoOKCUMALMIO, YTO MO3BOMUT BbIYUCNATL NApameTpbl UHTEH-
cuBHOCTU. C Uenbio OLEeHUTb pasHULy MeXAy UCTUHHBIM 3HAYEHMEM MHTEHCUBHOCTM M 3HaYeHMEeM, NONyYEeHHbIM Kak
KBagpaT akyCTU4YecKoro AaBrneHusi, MoXeT OblTb MCMONb30BaH NpUBeAeHHbIN B [1] kputepuin ans npeoGpasoBatenen
NOPLUHEBOrO TWNA, XOTH 3TO U HE COBCEM BEPHO ANsl CPOKyCMPOBaHHLIX Nonew. MNpnemMmnemsiM KOMNPOMUCCOM pPeLIEHNs
aTol Npobnembl byaeT npoBeAeHUe M3MEPEHUIt Ha PacCTOsIHUM OT YNLTPa3BYKOBOro npeo6pasoBaTenA, COCTaBnsio-
wem 1-2 guameTpa ero akTMBHOro anemeHta. [ina npeobpa3oBatensi NOPLIHEBOrO TMNAa 3TO NPUBEAET K AONONHUTENb-
HOW MOrPeLHOCTU B OLEHKE MHTEHCUBHOCTU, He npeBblwalowen 4 % — 2 %.

H.2 NMonsa TepaneBTU4ECKOro Ha3HAYeHUA

H.2.1 Annapatbl AnA ynNsTpa3sByKoBOU Tepanuu

YnsTpa3ByKkoBbIe npeobpasoBaTenu Ansi pusmotepanum, kak npaeuno, paboratot Ha yactorax ot 0,75 no 3 My,
B peXMME HemnpepbIBHOM BOIHbI UMM TOHArbHbLIX UMIMYNbCOB. Kak npaBuno, npumeHsiioT npeobpasoBateny ¢ akTMBHbIM
anemeHTOM guametpom 20 MM, MHOrga MMEIOWMM aKyCTUYECKYIO NWH3Y AN KOPPEKTUPOBKM U3IYy4aeMoro yrsrpas3ByKo-
BOro nornsi. lone xapakrepuayeTcs akyCTUMECKUM JiaBrieHnem, He npesblwaowym 0,5 MMa, ¢ HecywecTBEHHBIMM UCKa-
XKEHVSIMM BOINHOBOW ¢hopmMbl B BrivkHel 30He ynisTpa3ByKoBoro npeo6pasoBartens.

MamepeHnss akycTUYecKMX napameTpoB MOryT GbiTb NpoBeAeHbl B Mio6Goi NMockocTH, XOTS, KaK NPaBurio, BbINor-
HSIIOT MX B 6nKHeM none. [py namepeHnsix Ha paccTosiHUSAX, MEHbLUKX, YeM 2 AvameTpa npeobpasoBartensi, BO3HUKaoT
Te Xe camble NpobnemMbl ¢ NEPecHEeTOM aKyCTUHECKOTO [AABMEHWA B MHTEHCUBHOCTb, YTO U B JONINEpPOBCKMX npubopax
HenpepbiBHOW BOMHbl (cM. H.1.3). Takum ob6pazom, 4To6bl nony4uTe abcomnioTHOe 3HAYEeHWE WHTEHCUBHOCTM, PEKOMEH-
AyeTcs NpoBOAUTL U3MEPEHUsI HA PacCTOsIHUK, NMPeBbILAoWeM guaMeTp npeobpasoBaTternsi.

H.2.2 Annapatbl gns runeprepmMmumn

OToT nogpasgen 3apesepBMpoBaH Ans onucanms obopyaoBaHusa anst neveHnsi choKyCMPOBaHHBIM YIETPa3ByKOM
Bbicokoi MHTeHcmBHocTU (HIFU — High Intensity Focused Ultrasound), paspabatbiBaemMoro B HacTosiliee BpPEMSI.

H.3 Monsa xupypruyeckoro Ha3Ha4eHUA

H.3.1 NTutoTpunTepsl

MeToabl namepeHns Nonew, reHepupyeMbIX NUTOTPUNTEPaAMM UMIMNYNBLCOB AaBrneHusi, uanoxeHsl B MOK 61846.

H.3.2 Hu3ko4acToTHbIE XUpYpruyeckue annapartbl

CneuwnarnbHble MeToAbl N3MEPEHUS MNONen, reHepMPyeMbIX HU3KOYACTOTHBIMU XMPYPIMYECKMMU annapartamm,
nanoxeHsl B MOK 61847.
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MpunoxeHue |
(cnpaBo4Hoe)

OueHka HeonpeaeneHHOCTU pe3yNnbLTaTOB M3MepPeHUi akycTUUYecKUX napaMeTpoB
C NoMOLLbIO rMAPO¢OHOB

1.1 ObLwue nonoxeHus

Ons npaBunbHOW MHTEpPRpeTaumMn Kaxabli pe3ynbTaT MaMepeHus AOMKeH CONPOBOXAaTbCs YyKasaHWem Ha
HeonpeneneHHOCTb, C KOTOPOW OH nonyyeH. B 6.4.2 nacToswero ctaHgapTa yCTaHOBMNEHO, YTO MPU OLEHVWBAHUU U
Bblpa)XeHUM HeomnpeaeneHHOCTeN crneayeT pyKoBOACTBOBATECA AokymeHTom NCO/MOK PykosogcTeo 98.

Cocrasnsiiowye HeonpeaeneHHOCTU rpynnupyoT B COOTBETCTBUM C TEM, KakuM 0Bpa3oM X OLeHMBatOT:

- TMna A: oueHVMBaeMble CTaTUCTUYECKMMM crocobamu;

- Tvna B: oueHuBaemble UHbIMK criocobamm.

1.2 CymmapHas (paclumpeHHas) HeonpeaeneHHOCTb

PaclimpeHHyo HeonpeaeneHHOCTb MONy4aloT C YH4ETOM BCEX COCTABMAOLMX HEONPEASNeHHOCTH.

Mpy CNoXeHun UCTOHMHUKOB HeoMnpeaeneHHoCTV cnegyet obpatnTe BHUMaHUE Ha TeX U3 HUX, 3HAYEHWUs! KOTOPbIX
BblpaxkeHbl B AeunbGenax. Mepen cnoxeHvem 3TU 3Ha4eHWs cnegyeT NpeacTaBuTb B NIMHEMHOW, a He B norapudmuyec-
Kol chopme. OkoH4aTernbHOe 3Ha4YeHWe pacliupeHHOV HeonpeaeneHHOCTU MOXeT ObiTh BbipaxeHo B abCOMOTHbIX
eavHMLax, B NpoLUeHTax unu nepeeegeHo B geunbens.

MpumevaHwnsa

1 Vcnonb3oBaHne geunbenbHOW WKanbl Ansi BblpaKeHUs HeonpeaeneHHOCTU MOXeT NMPUBECTM K HECMMMEeTPUY-
HOMY pacnpegenenuto (Hanpumep, +1,5 gb akeueaneHTHo +19 %, a —1,5 ab skeuBaneHTHO —18 %);

2 Ecnn Kaxgasi U3 coCcTaBNsAoLLmMX HeonpeaeneHHocTU Mana, Hanpumep meHee 1 gb, To cymMmapHas Heonpeae-
TNEHHOCTb MOXeT ObITb BbluMCNeHa B Aeunbenax.

1.3 PacnpocTpaHeHHble UCTOMHUKU HeoNnpeaeneHHOCTH

Hwxe npuBegeH nepeyeHb Hambonee pacnpoCTPaHeHHbIX UCTOYHWKOB HeomnpeAeneHHOCTU pe3ynbTatoB u3me-
peHuii ¢ ucnonb3oBaHmem rugpodoHoB. 3TOT NepeyeHb He CredyeT paccMaTpuBaTh Kak MCHEPrbIBAIOWMIA, HO OH
MOXeT ObITb Mone3eH Npy OLUEHWBaHWM HeonpeaereHHOCTU Pe3yrnbTaTtoB U3MEPEeHUN Kakux-To Tpebyemblx napamer-
poB. B 3aBUCMMOCTM OT M3MEPSIEMOro NapameTpa HeKOTOPbIe U3 3TUX UCTOYHMKOB (BO3MOXHO, M He Bce) byaeT Heobxo-
VMO OLEeHWUTb. HanprmMep, norpelwHocTy, CBA3aHHble ¢ U3MEPUTENBbHLIM NPUGOPOM, MOXHO MUHUMM3MPOBATL, €CNK
BCE CUrHambl M3MepsiTb, UCMOMNb3ys OAWMH U TOT XXE U3MEPUTENbHBLIA KaHar, u NpeacTaBnATb pe3ynsrarsl B BUAE aMmnnu-
TyOHbIX OTHOWeEHWN. Ho Takon cnyyan NPUMEHUM He BCeraa, MO3TOMY B NepeqeHb BKMIOYEHbl U COCTaBNAloWwme 3TUX
WCTOYHMKOB MOrPELIHOCTM.

Huxxe npuBegeHbl pasnuyHbie NoTeHuMarnbHble UCTOYHUKN HeONMpeAeneHHOCTU Pe3ynbTaToB U3MEpeHUn.

MorpelwHocTH, CBAI3aHHbIE C M3MepuTEenbHbIM 6akOM M CUCTEMON NO3ULMOHUPOBAHUSA:

- ycTaHoBKa ruapodoHa Nno MakCMMaribHOMy 3HAaY€HWIO NMPUHUMAEMOrO UM CUTHana;

- pa3bloCTUPOBKA, B YACTHOCTU Ha BbLICOKMX 4acToTax, I[1e HanpaeBneHHOCTb rugpodpoHa moxeT 6biTb 0CO6EeHHO
HEpaBHOMEPHOW; UHTEpdEepPeHUNs C OTPaKEHHBIMUA CUTHANaMKM, NPUBOAALWAS K HAPYLIEHWIO yCnoeun ceoboaHoro nons;

- aKycTudeckoe paccesiHue oT agepxarensi rugpodoHa (unm eubpauum, ynaenveaemble gepxartenem u nepeaaio-
wmecsi K rmapodoHy);

- NMpUNMNaHue BO3AyLUHbIX My3bIPLKOB K Npeobpa3soBatenio n/vnu rmapodony (Mx BNUAHWE PEKOMEHOYETCA YMEHb-
waTb npegsapuTerbHbIM CMavvMBaHuem npeobpasosartenen 1 ruapodoHoB);

- KaBUTALMOHHbIE MNy3bIPbKA M YACTUYKM MNbIIU B BOAE;

- U3BMEPEHME OKPYKAIOLWMX YCMOBUIA B MPOLEcce U3MepPEHni (Hanpumep, TemnepaTtypsl, rMy6GuHbl, yeunun 3akper-
nenusi rmgpodboHa v np.);

- MOTPELIHOCTb U3MEPEHUST paccTosiHU (a0 ruapodpoHa).

MorpelwHOCTH, CBSI3aHHbIE C U3MEPEHUEM CUIHAIIOB:

- Hanu4me aneKTPUYECKOro LWyma B curHare ¢ ruapodpoHa, B TOM YUCNe N HABEAEHHOTO PagmoHacToTHOIO CUrHana;

- HETOYHOCTb y4eTa MOoMPaBku Ha 3NEKTPUYECKYI0 Harpy3ky kabens v npefBapuTEenbHONO yeunutens;

- NOrPeLIHOCTM MCNOMb3yEeMbIX aTTeHI0aTOPOB;

- NOrpeLIHOCTH, CBA3AHHbIE C MITOXOW JIMHEMHOCTBIO U3MEPUTENBHOW CUCTEMBI (MX BKNAA MOXHO CYLLECTBEHHO
CHM3UTL NPUMEHeHneM KanwbpoBaHHOIO aTTeHwarTopa);

- NOTPELLHOCTN KaNWBPOBKU NCMONb3yeMbIX yeunutenei, hnnsTPoB U ApYrnx LMPOBLIX USMEPUTENBHBLIX YCTPOUCTB;

- NOFPELHOCTE U3MEPEHUST HaNMPSHKEHUs1 (BKITIoYasl MOrpeLWwHOCTU U3MepuTenbHbIX NpUOopoB — BONLTMETPA,
AUM v np.);

- NOrpeLwWwHoCTb, CBA3aHHas ¢ paspsigHocTbio ALIM;

- NOTPELWHOCTH, CBA3AHHbIE C BLIGOPOM BPEMEHU M3MEpEHUS.

MorpewHocTn, oTHOCAWMECS] K UBMEPSIEMOMY YIETPa3ByKOBOMY MOMIO:

- NepeKpbLITME NUHUI aKYCTUYECKOTO CKaHUPOBAaHWS;
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HEUAEHTUYHOCTb JNIMHUIA CKAHWPOBaHWS;

HeyCTOMYMBOCTE U3MEPFEMOro MOMs;

NOrPeWHOCTb U3MEPEHUA aKyCTUYECKOW YacToTbl;

NorpewwHoCcTs ONpeaeneHns NNoTHOCTU BOALI;

KPaTKOBPEMEHHLIE W3MEHEHUSI TEMMEPATYPEI MEXAY U3MEPEHUSMY;

HecTabunbHOCTL YNLTpa3BykoBoro npeobpasosatens (1. €. HECTAGUIBHOCTb HaNPsXEHWsT ero BO30yXaeHns

UM M3ry4aeMoro UM akyCTU4ecKOoro curHanay;

50

MorpewwHocTb kannbpoBkv ruapodoHa;

HECTabuINbHOCTL XapaKkTepucTuk ruapodoHa;

3aBVMCUMOCTb YYBCTBUTENLHOCTM ruapodthoHa oT Temneparypsi;

HanM4ve HernvHerHbIX UCKEKEeHUI B cpeae pacnpocTpaHeHus,

BrusiHWe 3OEKTOB NPOCTPAHCTBEHHOIO YCPEeAHEHUS] U3-3a KOHEYHbIX pasmepoB ruapodoHa.
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MpunoxeHune J
(cnpaBo4Hoe)

CucTteMbl No3nLMOHMPOBaHUA NpeoGpaszoBaTens u rugapodoHa

CyluecTByeT MHOrO CMocobOB YCTAHOBKM YNbLTPa3ByKOBOro npeobpasoBartens v ruapodoHa B yrnsTpasByKOBOM
norne, cCoOOTBETCTBYOWMX TpebGoBaHusim 5.2. OgHa u3 BO3MOXHbIX peanusaumin atmx TpeboBaHuii cxemaTnyHO nokasaHa
Ha pucyHke J.1.

) s

IO
=
I

i/ 2l s \¢

1 — ynbTpasBykoBoW npeobpasoBatenb (NUHeHas peletka); 2 — OCb Myqka; 3 — n3MepuTenbHbI BaK; 4— aKTUBHbIW 3NeMeHT
mapodoHa; X, ¥ U Z — HanpasneHusl OCell OTHOCMTENBHO YCTAaHOBMNEHHbIX npeobpasosaTtens u rugpodoHa

PucyHok J.1 — CxemaTtnyHoe n3obpaxxeHue creneHein ceobogbl
yneTpa3BykoBoro npeobpasosarens v rmapodoHa
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MpunoxeHune K
(cnpaBo4Hoe)

MeTtop, onpepeneHua cpegHUX ToYeK NO WWUPUHEe Ny4ka

B atom meToge, paspabotaHHbiM Hugepnanackum unctutytom TNO B JleaeHe, UcnonbayioT OpTOroHanbHoe
NVHeHOe CKaHWPOBaHWe, a 3HaYeHVs1 KBaApaTHOrO KOPHS M3 UHTerpana KBaapaToB AaBneHUsA B UMNyNbLCe AENAT Ha
20 nHTepBanoB, COOTBETCTRYIOWMX YPOBHAM OT MuHyc 0,1 ab Ao munyc 26 ab (cm. Tabnuuy K.1).

3Ha4eHUs! LUKPUHBbI NyYKa BbIYUCNAIOT NO HACTONBKO GONbWOMY YMCny YPOBHEN, NpUBeAeHHbIX B Tabnuue B geum-
6enax, HackoNbKO 3TO NO3BONSIET YPOBEHb U3MEPEHHOIO CUrHaNa, a 3aTem MONOXEHUs UX LIEHTPOB YCPeaHsiioT Ans
nony4YeHns CpeaHnX TOYEK Kak Mo Ocu X, Tak 1 no ocu y. MepeceveHne NMHUK, NEPNEHAUKYNSIPHON K NTMHUK CKaHMpOBa-
HUS, U FTIMHUK, NPOXOAsLEN Yepe3 cpegHue TOUKW, onpeaenseT LeHTPanbHYI0 TOUKY ny4Ka.

B tabnmue K.1 ppsi o6o3HavaeT uHTerpan KBaapaToB AaBneHusi B umnynbce, a SQRT — kBaapaTHbIN KOpEeHb.

Tabnunua K1 —YpoBHuu wupuHbl nyyka B oAb ana onpeaeneHnsi cpeaHnx ToHex

Hopmuposauﬂblﬁ HOpMMpOB.aHHbII?'I YposHu, HopmuposaHHbin Hopmuposguubm YposHu,
SQRT (ppsi) ppsi a6 SQRT (ppsi) ppsi a6
TNMuHeiitble 3HaveHus | NuHenHble 3HaveHus JIuHenHble 3HaveHusi | NuHenHble sHaveHus

0,9885 0,9771 -0,1006 0,5 0,2500 -6,0206
0,95 0,9025 -0,4455 0,45 0,2025 -6,9357
0,9 0,8100 -0,9151 0,4 0,1600 -7,9588
0,85 0,7225 -1,4116 0,35 0,1225 -9,1186
0,8 0,6400 -1,9382 0,3 0,0900 -10,4576
0,75 0,5625 -2,4988 0,25 0,0625 -12,0412
0,7 0,4900 -3,0980 0,2 0,0400 -13,9794
0,65 0,4225 =3,7417 0,15 0,0225 -16,4782
0,6 0,3600 -4,4370 0,1 0,0100 —20,0000
0,55 0,3025 -5,1927 0,05 0,0025 —26,0206
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Mpunoxenne OA
(cnpaBo4HoOE)

HauuoHanbHbIM cTaHgaptTam Poccuitickon ®denepauum

{7 A9I7ICTBy|OLIJ,VIM B 3TOM KaveCTBe MeXrocyaapCrtBeHHbIM CTaHAapTaM)

Ta6nuua OAA

O603Ha4YeHne CCbINMOYMHOro CreneHb 0O603Ha4YeHne U HauMeHOBaHME COOTBETCTBYIOLLENO
MeXAYHapoaHOro ctaHgapTa COoOTBETCTBUA HaUuWOHanNeLHOro ctaHgapTta

MCO/M3K PykosogcTteo 98:1995 NEQ PMIT 43—2001 lNocypapcTBeHHasi cuctema obecrnevyeHns eauH-
CcTBa n3MepeHun. NpumeHeHne «PyKOBOACTBA MO BLIPAXEHUIO
HeonpeaeneHHoCTN N3MEpPEeHNny

MCO 16269-6:2005 —_ *

M3K 60050-801:1994 —_ *

M3K 60565:2006 —_ *

M3K 60854:1986 —_ *

M3K 61689:2007 IDT FOCT P 8.583—2001 (M3K 61689—96) lNocypapcTBeHHas cucte-
ma obecneveHus eauHcTBa mameperuin. OGopyaoBaHue megu-
LUMHCKOe yrbTpa3BykoBoe TepaneBTudeckoe. Obwume TpeboBaHuA
K METOAMKAM BbINOMHEHUS1 UBMEPEHNI NMapaMeTPOB aKkyCTU4ec-
KOro Bbixoga B AgnanasoHe vactot ot 0,5 go 5,0 My

M3K 61828:2006 — *

MOK 61846:1998 IDT FOCT P 8.584—2001 (MOK 61846—96) lNocypapcTBeHHan cucre-
ma obecneveHus eauHcTBa namepexuin. OGopyaoBaHne megu-
LMHCKOE ynbTpa3BykoBOe. Annapatbl SKCTpakopnopanbHOn nu-
ToTpuncun. O6wme TpeboBaHWA K NpeacTaBNeHUIo NapameTpos
aKyCTM4YECKOro BbIXo4a U MeToauKaMm UX U3MepeHnn

MOK 61847:1998 — *

MOK 62127-2:2007 — *

MOK 62127-3:2007 — *

COOTBETCTBUA CTaHOAPTOB!

* COOTBETCTBYIOLLMIA HaLMOHAaNbHbIA CTaHgapT oTcyTcTByeT. [lo ero yTBepAeHUs peKoMeHAyeTcsl NCnonb3o-
BaTb NepeBop Ha PYCCKUIi A3bIK 4AHHOMO MeXAyHapogHoro crangapra. lNepesBon JaHHOTO MeXayHapoaHOro CTaH-
dapta HaxoguTcs B PegepanbHOM MHGOPMALMOHHOM (DOHOE TEXHUYECKVUX PernameHToB U CTaHaapToB

MpumeuaHune — B HacToswWweln Tabnuue MCNONb30BaHbl Criedyome yenoBHbie 0603HaYeHNs CTeneHm

- IDT — ngeHTU4HbIE CTaHgapThl;
- NEQ — HeakBMBanNeHTHbIE CTaHAapThbI.
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