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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

[ocypapcTBeHHasa cucteMa obecnevyeHUs egUHCTBa U3SMepeHUn

MMAOPO®OHDbI

O6wune TpeboBaHNA K XapaKTepUCTUKaM ANA U3MepPeHUN napamMeTpoB YNbTPa3BYKOBbLIX Nonen
B YacTOTHOM guana3soHe ot 0,5 no 40 Ml

State system for ensuring the uniformity of measurements. Hydrophones.
General requirements for properties for measurements of ultrasonic fields in the frequency range from 0,5 up to 40 MHz

[laTa BBeaeHna — 2012—07—01

1 Obnactb NpMeHeHUA

HacTtoawunin ctaHgapT pacnpocTpaHaeTcs Ha rMapodOHbl C Nbe303NIeKTPUYECKUMU YYBCTBUTEbHbIMU
3anemMeHTamu, paspaboTaHHbIMW AN U3MEPEHUIA YNbTPa3sBYKOBbLIX MOMEN UMMYIbCHOIO UMM HENPEPLIBHOMO
N3y4EeHUsA, TeHEePUPYEMOro ynbTpas3ByKoOBbIM 0OopygoBaHMeM, Ha rnapodOHbl, UCMofb3yeMble AN U3mMepe-
HUI B BoAE N Ha rnapoddoHbl ¢ NpeaBapuUTenbHbIM yeUnutenem nnm 6es Hero.

2 HopMaTuBHbIE CCbINKN

B HacTosiLeM cTaHaapTe NCNOMNb30BaHbl CChINKU Ha creayoLlue MexayHapoaHble ctaHgapThl:
MOK 60050-801:1994 MexayHapoaHbI 3NeKTpoTexHndeck cnoBapb. [ nasa 801. AKyCTUKa U SNeKT-

poakycTuka (IEC 60050-801:1994 International Electrotechnical Vocabulary. Chapter 801. Acoustics and
electroacoustics)

M3K 60565:2006 nagpoakyctuka. 'mgpodoHbl. Kannbposka B yactoTHOM AguanasoHe oT 0,01 'y ao
1Ml (IEC 60565:2006 Underwater acoustics — Hydrophones — Calibration inthe frequencyrange 0,01 Hzto
1 MHz)

MOK 62127-1:2007 YnbTpassyK. [ mgpodoHsl. Hacte 1. UsmepeHne 1 onpegeneHne XxapakTepuctuk
MeanUuMHCKMX ynbTpassykosbix nonen go 40 My, (IEC 62127-1:2007 Ultrasonics — Hydrophones — Part 1:
Measurement and characterization of medical ultrasonic fields up to 40 MHz. Corrigendum 1)

MOK62127-2:2007 YnbTpasByK. [ ngpodoHsl. HacTb 2. KannbpoBka Ans ynbTpa3BYKOBLIX NOMEN Ha Yac-
ToTax 4o 40 MI'u. (IEC 62127-2:2007 Ultrasonics — Hydrophones — Part 2: Calibration for ultrasonic fields up
to 40 MHz)

3 TepMuUHBI, onpeaeneHnUa n 0603HavYeHudA

B HacTodwemM cTaHaapTe NpUMeHeHbl TepMUHbI, onpeaeneHHble B cTaHgaptTax MOK 62127-1 w®
MOK 62127-2, a Takke cnegyrowe TepMnUHbl C COOTBETCTBYIOLLIMMU onpedeneHnusiMmun:
3.1 puarpaMmma HanpaBneHHocTU: lpeacrtasneHne (0bbIMHO B rpadpnUyeckoM BUOE) 3aBUCUMOCTU

YYBCTBUTENBLHOCTU rngpodpoHa OT HanpaBneHUsa pacnpocTpaHeHusa nagatolen ninocKon 3BYKOBOW BONHLI B
Kakon-nnMbo 3agaHHOWU NNOCKOCTU, NMPOXoAsiLen Yepes ONOPHYIo TOYKY, U Ha Kakou-nndo 3agaHHOM 4acToTe
IMOK 60565].

3.2 3atpdekTUBHBLIN paguyc rugpodoHa a,, a, ,, a,.., M: Pagunyc ruapocpoHa B BMAE XKECTKOro gucka,
KOTOPbIA UMEeT pacueTHYIO AnarpaMmMmy HanpaBJieHHOCTU, YITIOBOW CEKTOP KOTOPOW paBeH YrNMOBOMY CEKTO-
PY U3MEPEHHOW Anarpammbl HanNpaBeHHOCTU paccMaTpruBaemMoro ruapodoHa.

U3paHune odbmumanbHoe
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[TpumevyaHwmns

1 YIrnoBOW CEKTOP ONpeaernsoT no onpeaeneHHOMY YPOBHIO CHMXEHUA AnarpamMmmbl HANnpPaBrieHHOCTU OTHOCK-
TeNnbHO ee MakcumarsrnbHOro 3HavyeHus. [ns onpegeneHHbiX YPpOBHEN CHUXEHUSA, paBHbIX 3 Ab n 6 gb, 3HaveHns s ekTuB-
HOro paguyca 0003HaYalT KaK @, U 8¢

2 3HauveHusi paguyca 3aBUcAT OT YacToThl. [1ogpobHble 3kcnepuMeHTanbHble gaHHble CM. B [1].

3.3 UMnepaHc anekTpuieckon Harpysku Z,, OM: KomnnekcHoe sHa4yeHue BXOAHOIO 31eKTpUYeCcKoro
nMvnegaHca (BKnovatrollee peanbHyo U MHUMYO YacTKn), K KOTOPOMY NMOAKMHOYEH UMK A0MKeH ObITb NOAKMOYEH
BbIXOOHON pa3beM Kabens rmapodoHa.

3.4 KOoHelU KabenAa: BbixoaHoM pa3beM Ha KOHLUE Kabensi, KOHCTPYKTUBHO CBA3AHHOMO ¢ rmapodoHOM,
eCnn TaKo UMEeEeTCH Ha BbixoAde ruapodoHa ¢ ycunutenem nnm d6es Hero. Ecnn rmapo@oH ¢ ycunmtenem Unu
0e3 Hero He UMeeT Takoro Kabens, To Noa KOHLOM Kabensi NoOHUMaloT BbIXOAHOW pa3beM, KOHCTPYKTUBHO CBS-
3aHHbIN C TMapodPOHOM, HO HE C BHELLHUM (noacoeanHAeMbIM) Kabenem.

3.5 YYBCTBUTENIbHOCTb Ha KOHLe KabenAa noa Harpy3kou, YyBCTBUTENIbHOCTb rMapodoHa (Mnu
ruapodpoHa ¢ npeaycunureneM) Ha KoHue Kkabens nopg Harpyskoun M, , B/l1la: OTHolleHMe MrHOBEHHOIo
3HAYEHUSA SMEKTPUYECKOTO HAaNPSI)KEHMUS HA KOHLUE NOCTOSIHHO NoAcoeANHEHHOro Kabens nnm pasbemMma rugpo-
¢boHa (N rugpocoHa ¢ npeaycunuTeneMm), nogcoeamHeHHbIX K 3reKTpu4ecKoMy nMmnegaHcy Harpysku, K
MIrHOBEHHOMY aKyCTU4YeCKOMY AaBJIEHUIO B CBODOAHOM HEBO3MYLLIEHHOM aKyCTUYECKOM NOone NMOCKOW BON-
Hbl B TOUKE, COOTBETCTBYIOLLIEN aKyCTUYEeCKOMY LIeHTpY ruapodoHa, npu ycnoBUn OTCYTCTBUS ruagpodoHa B
3TOWN TOYKE.

3.6 YYBCTBUTENIbLHOCTb XOJIOCTOrO X04a Ha KOoHLUe Kabens, YyBCTBUTENIBHOCTL XOMOCTOro xoaa
Ha KoHUe Kabena rugpodoHa M_, B/lMa: OTHOLIEeHWe MTHOBEHHOMO 3HAa4YEeHWNA 3ITEKTPUYECKOro HanpsKeHns
XONOCTOro Xoaa Ha KoHLe NoCTOAHHO noacoeanHeHHOro kabena nnmpassemarungpodoHa (MnuruapocgpoHac
npeaycunutenemM) K MTHOBEHHOMY aKyCTUYeCKOMY AaBrieHUIo B CBOOOJHOM HEBO3MYLLEHHOM aKkyCcTUYeC-
KOM rone NNocKoW BONHLI B TOUKE, COOTBETCTBYHIOLLEN aKyCTUYECKOMY LLeHTPY ruapodoHa, Npu ycnoBum OTCY-
TCTBUA rMAPOo¢roHa B 3TON TOUKE.

3.7 cBObOAHOEe none: 3BYKOBOE MoMe B rOMOreHHOW N30TPONHOW cpeae, B KOTOPOM BIUSIHUEM FPpaHuLL
MOXHO nNpeHebpedb [MOK 60565].

3.8 reomeTpuveckum paguyc rugpodoHa a,, M: Pagounyc, onpeaensemMbld pasMmepamMn akTUBHOIO
anemMeHTa ruapodoHa.

3.9 rmgpodoH: lNpeobpasoBaTtenb, KOTOPLIN TEHEPUPYET SNEKTpUYECKUEe cUrHanbl Npu BO3AeUCTBUM
Ha Hero akyctuyeckux curHanos B sogae [MOK 60050-801].

3.10 rmgpodoHcnpeaycunutenem: 'mgpodoH, coBMelleHHbIV CNpeaBapUTenbHbIMYyCUNATENEM B
OAHOM Kopnyce.

3.11 ocb rugpodoHa: HoMMHaNbHaa 0Cb CUMMETPUN aKTUBHOTO 3rieMeHTa ruapodoHa.

[TpnmevaHnue—Ilog ocbio rmapocdoHa B HACTOSILLEM CTaHAapTe NOAPA3YMEBAETCH reOMETpUYEcKasl OCb
cummeTpum rngpodoHa, ecnv narotoButenem rmapodoHa He yCTaHOBMEHO Apyroe bonee KOHKPETHOE onpeaeneHue.

3.12 npegBapuTenbHbIn ycunutenb (nNpeaycunutenb) ruapodgoHa: AKTUBHOE 3MEKTPOHHOE
YCTPOWUCTBO, KOTOPOE COSAUHAOT UMW HY>KHO COeANHUTL C TMAPOMOHOM ANSA CHKEHUS €ro BbIXOAHOIrC MMMe-
AaHca [MOK 62127-3].

[TpyumevyaHNHs
1 Mpepycnnutensb rnapodoHa TpebyeTt 3NeKTPUYECKoro NUTaHUS.

2 KoshduumeHT yeunenms npegycnnntena rmnapodoHa MOXeT ObITb M MeHbLLE 1, T. €. NPpeayCUnnUTENb MOXET U
HE SBNATBLCS YCUITUTENEM HaNPsXKEeHUS.

3.13 OonopHbIN LeHTp: Touka Ha rmapodoHe nnm BONMU3N HEro, OTHOCUTENBLHO KOTOPOW onpeaensioT
aKycTudeckyto 4yBcTBuTenbHOCTL [MOK 60565].

[TpnmeyaHwune—B HacToAwemM cTaHaapTe Nod ONOPHbLIM LEeHTPOM NOAPa3yMEBAIOT FrEOMETPUYECKUN LIEHTP
N3Ny4atoLen NOBEPXHOCTU aKTUBHOIO 3nemMmeHTa rugpodoHa, ecnv narotoButenem rmgpodoHa He gaHo gpyroe, bonee
KOHKPETHOE onpeaeneHune.

3.14 HeonpepeneHHOCTb: [lapamMeTp, CBA3AHHbLIA C PE3yNbTaTOM U3MEPEHNI U XapaKTepUusyroLnin
pa3bpoC 3Ha4YeHUN, KOToPble MOrMK Obl ObITL NpUNUcaHbl N3MepaemMoin senndnHe (Pykosoacteo NCO [2]).
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4 Cnncok o6o3HavYeHuUn

a; — reoMeTpudeckum pagmyc rugpodoHa
an — 3adpdpekTnBHLIN pagunyc rmapodooHa (ans, ang. CO CChINTIKOU Ha erc onpeaeneHue npm MUHyC 3 M 6 ab co-

OTBETCTBEHHO)
C — CKOPOCTb 3BYKa B cpeae (0ObIYHO B BoAE)
f —y4acToTa

M — obuiee 0b603HaUEeHNE NSt KOMNIIEKCHOMO 3HAYEHUS YYyBCTBUTENBHOCTU rnapodooHa, rae M = |M | aBns-
eTcda moaynem, a arg (M) — aprymeHTomMm, 7. e. ero gpasoBbIM Yriom

M. — 4YyBCTBUTENIbHOCTb XONMOCTOrC Xo4a Ha KoHLe kabens

M, — 4YyBCTBUTENIbHOCTb Ha KOHLIe Kabensa noa Harpyskou

Zn — KOMMJIEKCHbIN 3NEKTPUYECKNA BbIXOAHOW MMNeaaHc rugpodpoHa ¢ npeaycunutenem nnm des Hero

Z1 — KOMMMNEKCHBLIN 3NEKTPpUYECKA nMneaaHc Harpysku

® — yronnageHuns ynbTpasBYKOBOW BOJIHbI OTHOCUTENTIbHO OCU rMapodoHa (B3, B HAa YPOBHAX MUHYC 3 U

6 Ab coOTBETCTBEHHO)

5 Xapaktepuctuku rmapodoHa

5.1 O6wue nonoxeHUN

[MpnBegeHHasa HMXe nHpopmauma Heobxoarma AN NOMHOro ONMCcCaHUA 3KCnyaTaLUOHHBIX XapaKTe-
PUCTUK rnagpodoHa B4acTOTHOM AManasoHe, OTHOCALEeMCH K HacTodAweMy ctaHaapTy. MNpumepbl npeacTasie-
HNSA Takon MHdOPMAaL MK O XapaKTepucTukax rugpodoHa npuBeaeHsbl B NpUnoxXeHnn A.

5.2 O6wana nHcpopmaLus

[omkHa ObITb NpeacTaBfieHa B NTMCbMEHHOM BUAe cneaytowas nHdopmMmaLns:

- OCHOBHble pn3n4ecKne NpUHLMNLI NpoLecca NpeodbpasoBaHns 3HEPrn, TUN MaTepuana YyBCTBUTENb-
HOro anemMeHTa, opmMa NMreoMeTpudecKne pasmepsbl (AMamMeTp, TONWMHA ) akTUBHOTO 3neMeHTa rnapodgoHa
anameTp HOXKK (4N4 30HA0BOro rugpodgoHa);

- KOH(pUrypaumsa u KOHCTPYKUUA rnapodooHa;

- UMeeTCsA NN HET BrugpodoHe npeaBapuUTenbHbIN YCUNUTENb, ECNU NpeaBapUTenbHbIA YyCUNUTENb
MOXeT ObITb OTCOeAMHEH OT rnapodoHa, To cneayeT YeTKo yKasaTh, A4 Kakoro Tuna rugpodoHa npegHasHa-
YeH AaHHLIM TUN NpeaBapUTeNIbHONo YCUNUTens;

- HOMUHalbHOE HanpaBneHne Npruema ynbTpasByka OTHOCUTENBHO TMAPOOHA.

[TpnmeyaHwue—IllocnegHee ykazaHne Hambonee Ba)XHO, MOCKOMbKY U3 nuTepartypbl [3] N3BECTHO, YTO 4y-
BCTBUTENbHOCTb Aa)Xe MeMOPAaHHbIX TMAPOPOHOB MOXET M3MEHSATLCH MPU U3MEHEHUN HaMpPaBNEHUs pacnpocTpaHEeHUs
yIbTPAa3BYKa Ha MPOTUBOMNONOXHOE.

PekomeHayeTcs npeacTaBndaTb B MTMCbMEHHOM BUAE N TAKYH MHAOPMAaLUIO:

- pe3oHaHcHas YacToTa OCHOBHOW TOMLWMHOW MOAbI KONebaHUN akKTUBHOMO 3nemMeHTa ruapocdoHa;

- pa3Mepbl U Macca rugpodgoHa,;

- KO3 PUUMEHTHI OTPaXKeHUA 1 NOrnoLweHna (NpeanovTUTENbHO B 3aBUCUMOCTU OT YacTOThl) ANA MEM-
OpaHHLIX rTMapPotoOHOB;

Obwee npumedaHue, kKacatwweecs 5.3 n 5.4: ecnu goctynHa nHdopmaumst 0 hasoBbiX XapakTepPUCTUKaX, TO B A0-
NONMHEHNE K 3HAYEHUIO YYBCTBUTENBHOCTU (PaBHOW MOAYITIO B KOMNITEKCHOM NMpeacTaBleHnn YyBCTBUTENBHOCTU rnapodo-
Ha) peKoMeHAyeTCs yKasbiBaTb (Da30BbIN Yron (PaBHbIM APIryMEHTY B KOMIMIIEKCHOM NpPeacTaBNeHnn YyBCTBUTENBHOCTH
rmapodoHa), a TakKe YacTOTHYIO 3aBUCUMOCTb HE TONTbKO YYBCTBUTENBHOCTU, HO 1 ha30BOro ymna.

5.3 YyBCTBUTENbHOCTDL

UyBCTBUTENBLHOCTL Ha KOHLLE Kabens rmapodoHa (C npeaycunutenem unm 6e3 Hero) AomkHa ObITh YKa-
3aHa B B/l1a unu B gecATUHHLIX KpaTHbLIX UM e AuHULUax, U1 B BUae norapudpmMmiecknx sennminmH — B geLmnbe-
Nax OTHOCUTENbHO onNpeaeneHHoro sHavYeHus.

Ecnn npegBaputenbHbIN YCUNMATENb BMIUAET HA YYBCTBUTENBHOCTL TMAPOGOHA, TO 3TO AOIMKHO ObITh
yKasaHo.

LOMKHO ObITh YETKO YCTAHOBNEHO, SIBNAETCA N yKa3aHHOE 3HaYeHWUe YyBCTBUTENbHOCTU YYBCTBUTENb-
HOCTBIO XONOCTOro XoAa Ha KOHUe Kabensa nnmYyBCTBUTENIbHOCTBLIO Ha KOHLe Kabena noa Harpy3kou. B
nocneaHeM cnydae AosKHbl ObIThb YKa3aHbl NapaMeTpbl HArpysKku, T. . ee 3MeKTpUd4ecknin umnegaHc, obecne-
YMBaOLWNA yKasaHHOe 3Ha4YeHne YyBCTBUTETbHOCTH.

[lonxHa bbIThb NpUBeaeHa HeonpeaeneHHOCTb YKa3aHHOro 3Ha4YeHNs1 YyBCTBUTEMBHOCTH.
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[omkHBI ObITb TaKXKe yKasaHbl UHTepBasn 4acToT ¢ YCTaHOBNEHHON YyBCTBUTENBHOCTLIO U Heonpeaenex-
HOCTbIO ee 3Ha4veHus. HacToAawumn ctanaapT npegycmMaTpmBaeT, YTo 3Ha4YeHNsa YyBCTBUTENbHOCTN U Heompe-
OeneHHOCTU MOoryT ObITb NpMBeAeHbl OTAENbLHO ANA onpeaeneHHbIX YacTOTHBIX NHTEPBAaoB.

[ omkHbl ObITh ONMcaHbl MeToAbl onpeaefieHns YyBCTBUTENbHOCTU N OLIeHKN HeonpeaeneHHOCTU.

[omkHa ObITb yKasaHa TeMnepaTtypHas 3aBUCUMOCTb YYBCTBUTENBLHOCTU. HyBCTBUTENLHOCTL rIMAPo ¢ o-
Ha Oo/KHa ObITh AaHa KaK pyHKLUUA TemnepaTypbl BOAbI, N0 KpanHen Mepe, B ananasoHe o119 4025 *C nnmn ans
TOW TemMnepaTypbl BOALI, HA KOTOPOW onpeaeneHa YyBCTBUTENbHOCTb, HO NPU 3TOM HEODXOAMMO NPUBECTU
TemMnepaTypHbIN KO3 PULUUEHT YYBCTBUTENTbHOCTMH.

B pyKoBOACTBE NO aKcnnyaTaunm AomkeH ObITb YKasaH peKoMeHAOBaHHbLIA MEXMOBEPOUYHbBIN MHTEpBar.
Ecnn HeT MHBbIX HOPMaTUBHBLIX AOKYMEHTOB, 3TUM pekoMeHaaumMsam Heobxoaumo cnegoBaThb.

[TpumeyaHune—B bonbwmMHCTBE cny4vyaeB Hanbonee NPUeEMIEMbIM MEXMOBEPOYHLIM NMHTEPBANOM SABIAETCA
1 roa.

Ecnn 4YyBCTBUTENBLHOCTL rMAPOKGOHA HE OTHOCUTCH K TeOMETPUYECKOMY LIEHTPY aKTUBHOIO 3NeMeHTa
rmapodoHa, To cneayeTt ykazaTb ONOPHbIN LEeHTP rugpodoHa.

[TpumeyaHwmne— 310 Hanbonee BaXXHO B cny4ae hasoBbIX UBMEPEHUN.

Ecnu 4yyBCTBUTENBHOCTL TMAPO¢OHa He OTHOCUTCA K MPUEeMY yNbTpasByKa B HanpaBneHnM ocu rmgpo-
cboHa, To HeoOXx0aMMO yKasaTb, B KAKOM HarnpaBieHUn oHa onpeaeneHa.

5.4 YacToTHasa xapakTepuUCTUKa

5.4.1 YcTtaHOBneHHada nonoca4acToT

3asaBneHHasa ans rmapodgoHa (¢ npeaycunurenem Unn 6e3 Hero) nonoca vYacToT AC/TKHA ObITb YKa3aHa B
BUAE HWXKHEWU U BEPXHENYACTOT 3TOU Nonockl. HyBCTBUTENMbHOCTL Ha KOHUE Kabenda rugpodoHa (c npeagycunm-
Tenem nnu 6es Hero) B Npeaenax 3Ton nNonockl AoMKHa ObITb NOCTOAHHON C onpeaeneHHbIM AOMYCKOM, FrpaHu-
LLbl KOTOPOIO TaKkkKe cnegyeT ykasbiBaTh.

5.4.2 3aBUCUMOCTbL OT YacTOThl

UyBCTBUTENBHOCTbL HA KOHLIE Kabensa NN ypoBeHb YYBCTBUTENbLHOCTM rTUApodoHa (C npeaycunmTenem
NN Be3 Hero) Kak PyHKLUMAYaCTOThl AOMKHBI ObITh MpUBEAEHbI B BUAE rpadomnka Unn Tabnuubl B YacTOTHOM AMa-
nasoHe, No MeHbLUeN Mepe BKIoYaroLweM nonocy 4acTtoT, OroBOPeHHY B 5.4.1. EcnnaTa 3aBUCMMOCTL NPUBE-
neHa B goopme Tabnuubl UNn B BUAe OTAENbHBIX TOUEK Ha rpaduke, TO pacCTosAHUE MeXay 3TUMU TOUYKaMU
OOMKHO ObITb HACTONLKO ManbiM, UTOOLI NOKasaTh BCe BaXHble AeTalln YaCcTOTHOW 3aBUCUMOCTU, a YPOBHMU
YYBCTBUTENbLHOCTU B COCEQHUX TOYKaX HE AOMKHbI oTNnYaThest bonee yem Ha = 1 ab.

UacToTHasi 3aBUCUMOCTb MOXET ObITh NpMBeAeHa Kak B abCONMIOTHLIX 3HAYEHUSAX YYBCTBUTENbHOCTN, Tak
1 B OTHOCUTENBbHOM NpeacTaBNeHUN Kak OTHOLIEHME K abCoNoTHOMY 3HAYEHWNIO YYBCTBUTENBHOCTU rugpodo-
Ha (CnpegycunuTenem Unm des Hero) Ha Kakon-nMbo onpeaeneHHon vyactote. Bo BTopom crnyvyae Heobxoanumo
ykasaTb 3TO ONOpHOEe 3Ha4YeHne YyBCTBUTENBHOCTU M YaCTOTY, K KOTOPOW OHa OTHOCUTCS.

NHpopmMaLuna 0 YHacTOTHOW 3aBUCUMOCTU A0JKHA OTHOCUTLCA K onpeaeneHHbIM YCNoBUAM (No4 Harpys-
KOW U B peXXMMe XONOoCTOro Xxoaa), Kak at1o caenaHo ANd YyBCTBUTENTbHOCTU B 5.3.

Ecnu HeonpeaeneHHOCTb 3HAYEHUN YYBCTBUTENBHOCTU NPU YKa3aHUM YaCTOTHOM 3aBUCUMOCTU OTIN-
yaeTcH OT OLEHKN HeonpeaeneHHOCTU, NPUBOAUMON B COOTBETCTBUN € 5.3, TO HA 3TO AOMKHO DbITb YeTKoe
yKasaHue, nNpu 3ToM gonkHa ObiTb NpUBeaeHa HOBast N AONONHUTENbLHAaA HeonpeAeneHHOCTb. Ecnu vac-
TOTHas 3aBUCUMMOCTb NMpeacTaBneHa TOoNbKo rpaduyueckn, To AONONHUTENbHAs HeonpeaeNneHHOCTb U3-3a
HETOYHOCTM OTCYETOB No rpadonky AomkHa obiTb MeHee 10 % cymmapHoOU HeonpeaeNneHHOCT!.

EcnnyacToTHaga 3aBUCUMOCTb NpeAcTaBneHa B Buae tabnmubl abCcoNtoTHBLIX 3HAa4YEeHUIN (Ha KOHLUEe Kabens
noa Harpyskou Unm B pexxume XornocToro xoaa), To npeacraBneHne YyBCTBUTENTIbBHOCTU B COOTBETCTBUM C 9.3
HeobsA3aTe bHO.

[TpumevyaHwmns
1 Ha4vacToTHY0 3aBUCUMOCTb MOXET BIUATL 3NEKTpuYeckas Harpyska rmgpodoHa.

2 EcnnrnppodoH (c npeagycunutenem unm 6e3 Hero) NPUMEHSIIOT C NOCNeAYIOWNMIN SMEKTPOHHBIMU KOMNOHEHTA-
MU, TAKUMU KaK YCUINTUTENb, ocuunnorpad n ap., To HaCTOTHAsA 3aBUCUMOCTb STUX KOMMNOHEHTOB, KOHEYHO, Byl1eT BIUATb Ha
YaCTOTHYIO 3aBUCUMOCTb BCEN UBMEPUTESTBHON CUCTEMBI.

5.5 XapakTepUCTUKU HanpaBleHHOCTI

5.5.1 O6LWwue nonoxeHus

XapaKkTepuUCcTUKN HanpaBrneHHOCTU rnapodoHa O0MKHbI ObITb NMPpUBEAEHbI KaK A58 HUXKHEN, TaK 1 A4
BEPXHEW YacTOT ero nNosrockl B COOTBETCTBUNM € 5.4.1. CnegyeT ykasaTb U MeTo onpeaeneHns 3TUX xapakre-
PUCTUK. XapaKTe pUCTUKU HanpaBneHHOCTU ruapodoHa AoMKHbI BbITh Takke NnpuBeaeHbl U A5 reoOMeTpin-
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Yyeckoro cpeaHero OT 3Ha4YeHUN BepPXHEN U HWKHEN YacToT, a ecni pe3cHaHC TONWWUHON Modbl HaxXoauTcs
BHYTPW YaCTOTHOM NOMockl rmapodgoHa, To 1 And 4acTtoThl BONU3N 3TOro pe3oHaHca.

XapaKkTepucTuka HanpaBfneHHOCTU A0KHA ObITb M3MEpPeHa Npu BpalleHU rugpodoHa BOKpYr OCu,
npoxoasuienyepes onopHbIN LEHTP M NepneHaAuKynsapHon ocu rugpodpoHa B npegenax, no MeHbllen Mepe, oT
MUHYC 35° oo nntoc 35° oT ocu ruapohoHa, UNMoT NepPBOro NEBOro 40 NepBOro nNpasoro MUHMMYyMOB Ha Xapak-
TEPUCTUKe HanpaBfeHHOCTU, B 3aBUCUMOCTM OT TOIO, KAKOWN N3 3TUX CEKTOPOB bonbLlie. [Npy ncnonb3oBaHnmn
BTOro MeToa Takasi npoueaypa AomkHa ObITh BbINONMHEHA ABaXAbl — BpalLeHMEM BOKPYT ABYX OCEU, NepneH-
OVKYNAPHBIX Apyr apyry. Ecnm B NNoOcKoCcTU, nepneHaUKynapHou och ruapodoHa, rugpodoH umeeT
KaKyo-rnmbo KOHCTPYKTUBHYO OCODEHHOCTL (Hanpumep, anekTpnyeckne BbIBoAbl Ha MeMbpaHe MeMbpaHHOro
ruapodoHa) B KakoM-nMbo HanpasieHUN, TO OCU BpallleHUs1 pekoMeHayeTcs BbiIdDMpaTh BOAOMb 3TOM0 Hanpas-
NeHnst 1 NepneHanKynapHo emy. ECnn akTUBHBLIA 3NeMeHT He Kpyrnbli, TO 0aHY U3 Ocel BpalleHus cneayer
MapKNpoBaTb KAKMM-NMBo 0bpasom Mnu caenaTtb COOTBETCTBYIOLLYIO 3aNUCh B PYKOBOACTBE MO 3KCnyaTauumn
Ha TMAPO¢OH.

NamepeHns XxapakTepucTuk HanpaBneHHOCTU cleayeT NPOoBOAUTL B YIbTPa3BYKOBOM MNoNe NMOCKUX
BOJIH.

Ecnn akTUBHBIN 3NEMEHT UMEET HeNnpaBUNbHYIC OopMY N Bonee ABYX 0Ce CAMMETPUU, TO XapaKTe-
PUCTUKN HanpaBrieHHOCTU PeKOMeHOYeTCs U3MepsTh Npu BpalleHUn ruapodpoHa BOKPYr BCEX 3TUX OCeMN.

CneayeT NpUBOAUTL BCe XapaKTepUCTUKU HanpaBNeHHOCTU, NofyvyeHHble B pe3ynbTaTe 3TUX U3mMe-
PEHUN.

5.5.2 CUMMeTPUYHOCTbL XapaKTepUCTUK HanpaBNeHHOCTU

Ecnn anga Kakux-nndo M3MepeHHbIX XapaKTepUCTUK HanpaBfieHHOCTU yron MeXxay HanpaBleHUeEM C
MaKCUManbHON YYBCTBUTENBHOCTLIO M OCkHO rmapodoHa bonblue 1/10 yrnoBoro cekropa Mexay HanpaBneHu-
AMW MepPBOro NeBOro M NepBOro NPaBoro CHMKEHUS 3TOW XapakTepuctukn Ha 6 b, To chneayeT ykasbiBaTb Yron
CMeLleHUa HanpaBneHNna MakCMMarnbHON YYBCTBUTENBHOCTU OT oCU TUApodoHa. YpOBEHL YYBCTBUTENBHOCTH
B HanpaeneHum ocu rmapodpoHa aomkeH ObITb HE HUKE YPOBHSA B N0OOM ApyromM HanpasneHnm MnuHyc 2 ab.

PekomeHayeTcs, UTOOBI CUMMETPUSA MIoDON XapaKTepUucTUKN HanpaBneHHOCTU Obina npeacrtaBeHa
Tak, YToObI B cnyvae cnagaHus HOpMUPOBAHHOMO YPOBHS YYBCTBUTENBLHOCTU A0 MUHYC 6 AB, uMmetowero MecTo
B KAKOM-NTMOO KOHKPETHOM HanpaBneHnn nog onpeaeneHHbiM yriiom K HanpasneHnto MakcumansHOW YyBCTBU-

TenbHOCTU (0 aAb), ypoBEeHb YyBCTBUTENLHOCTU, USMEPEHHBLIU C APYIrov CTOPOHBbI OT HanpaBneHUa MakcmMarb-
HOW YYBCTBUTENBHOCTU U NOA TEM Xe YITIOM, A0JTKeH ObITb B Npeagenax MnmHyc 6 ab = 3 ab.

[TpwnmedaHwn e— Ecnn HanpaBneHne makCMmanbHOW YYBCTBUTENBHOCTU rnapodoHa CyLLEeCTBEHHO U3MEHSI-
eTCs NPN N3MEHEHUN HYaCTOTbl, TO UCMONb30BaHNE TAKOro rmapodoHa ans namepeHust napameTpoB yIbTPa3ByKOBOro MNorsist
CBS13aHO ¢ bonbLwMMKM Nnpobnemamm.

5.6 AddekTUBHLIN pagnyc

Mo pe3synbTaTam U3MepeHns XapakTe pPUCTUK HanpaBNeHHOCTHU, MoJly4YeHHbIM B COOTBETCTBUK C 5.5,
HeobxoanumMo paccymTaTh 3HavYeHne acpchpeKTUBHOroO paguyca akTUBHOro anemenTa rugpodoHa. lNpu 3Tom
Ha YacToTax B COOTBETCTBUN € 5.4.1 HeobX0aMMO onpeaennTb yKkasaHHble HUXKe napameTpsl.

Ecnu ansa paccMaTpuBaeMon XapakTepucTUKU HanpaBrfeHHOCTU YITIOBOU CEKTOP MeXay NeBOCTOPOH-
HUM 1 NPaBOCTOPOHHUM HanpaBeHUAMU cnagaHnugd YyBCTBUTENTbHOCTU Ha MUHYC 3 Ab paBeH 20,, a YrNoBon
CEeKTOp MeXay NeBOCTOPOHHUAM W MPaBOCTOPOHHMM HanpaBNeHUsIMU crnagaHus YyBCTBUTENbHOCTU Ha
MUHYC 6 Ab paBeH 20,, TO Ang pac4yeTta adpgreKTUBHOro paguyca B npegnonoXeHu Kpyroso CUMMeTPpUN
clegyeT BOCNOob30BaTbCA crneayrownmMy opMynamMmm:

ans = 1,062 C/(ZTE fS|n®3) (1)

ng = 2,22 C/(2TE fSin®6), (2)

rae f — ynbTpasByKoBad YacToTa, COOTBETCTBYIOLWAs KOHKPETHOMY U3MEPEeHUIO;
C — CKOPOCTb 3BYKa B XXMAKOWU cpeae Npu KOHKPEeTHOM TeMnepaType.
PesynbTupyrowie 3HadeHnsa 3PPEeKTUBHOIO paaumyca Mo COOTBETCTBYHOLWMM XapaKTepUcTUKam
HanpaBneHHOCTU cneayeT BbYNCNATL NO YCpeAHEeHHbIM 3Ha4eHnaM a,_ . 1 a, .

dthheKTUBHLIU paanyc rugpodoHa c KpyrnbiM akTUBHBIM 3[IEMEHTOM creayeT onpeaendTh Kak cpea-
Hee 13 ABYX 3Ha4YeHUN achheKTUBHOro paguyca, NnoyyeHHbIX no ABYM OpPTOroHanbHbIM OCAM BpalleHUs.
ECnn akTUBHLIN 3NeMeHT He Kpyrnbii, TO B kadecTBe adpcheKTUBHOIO paguyca rugpodgoHa cneayeT NpUBOo-
ONTb Handonbllee U3 3HaYeHUN 3PPEKTUBHOIC pagnyca, NonNyyYeHHbIX NO pasnMYHbIM XapakKTepucTukKam
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HanpaBneHHOCTU. B nocneaHem cny4vae, eCliM USBECTHO TEOPETUYECKoE COOTHOLWEHNE MeXay XapaKTepuc-
TUKaMU HanpaBJieHHOCTU N 3P PEKTUBHBLIM paguycoM 3fieMeHTa JaHHOW KOHKPETHOWU PopMbl, TO NMPpK pac-
YyeTe HYXKHO BOCMNOMNb30BaTLCA UMEHHO 3TUM COOTHOLUEHMEM, a BblpaXkeHUA (1) 1 (2) HY>KHO NPUMEHATb TONBKO
B KA4eCTBE annpokcumaLnn.

[TpnmedaHune—Kaknpasuno, pagnyc npeacraBnsaeTcs Kak PyHKUNUA 4acToTbl [3].

5.7 lnHamMn4vyeckuu gnanasoH, TIMHEUHOCTb U 3NTeKTPOMarHMTHble NoMeXu

[onxkeH ObITb YKasaH AMHaMuU4ecknin ananasoH rugpodoHa (c npeaycunutenem mnu 6es Hero), T. €.
ananasoH aMmnnuTya AaBneHns, B KOTOPOM MOXKHO NMPUMEHSATL TMAPOMOH.

OTOT AnanasoH aomkeH 6biTb 0OyCcNoBNEH, MO MeHbLLENn Mepe, crneayroLwnMn yCrioBUAMNA:

a) He AOMKHO ObITb HUKAKMX MEXaHUYECKMX UITN 3MEKTPUYECKNX NoBpeXaeHnn rmapodoHa (c npeaycu-
nutenem nnu 6e3 Hero);

b) He AOMKHO BbITb HACbILWEHNS BLIXOAQHOMO CUrHana;
C) BbIXOOHOW cUrHan AomkeH ObiTh Bbille YPOBHS LLYMOB.

[TpyumMmevyaHNHs

1 «Hachbl LeHWE BbIXOAQHOIo CUrHara» o3HadaeT, HTO OTIIMYHOE OT HYIA NnpupaleHmne aaBlieHnHd Ha rn.qpocboue HE
npmneoAUT K UISMEHEHUID HAlNPHXKEHUA Ha €10 BblX0OAE.

2z ypOBEHb LLYMOB MOXEeT 3aBUNCETb OT 3NNEeKTPOMArHUTHbIX HaBOAOK U NSMEeHATbCA B 3aBUCUMOCTU OT BEJTNHUHDBI
HIEKTPOMAlrHNTHOIO MNOJ1HA B MECTE M3MEp6HMF’I. I/I,u,eaanoﬁ CHUTAKT BOSMOXHOCTb rNnpeacraBlieHnsd BCcexX Apyrmux MCToO4HU-
KOB WWyMa, UCKITHKYaHd 3NEKTPOMaAarHUTHbl€ HAaBOAKW.

[ormxeH ObITb YKaszaH gnanasoH nMHenHocTU rmapodoHa (c npeaycnnutenemMm unnmbes Hero), T. €. Anana-
30H aMNNUTya AaBNeHUA, B KOTOPOM rmapodoH (c npeaycunutenem Unn 6es Hero) UMeeT NMUHENHYIo 3aBUCK-
MOCTb BbIXOQHOIO CUrHana oT BXO4HOro npu cnegyrowem yCroBui:

Ecnun rpadouk 3aBUCUMOCTU HaNPsSXKeHUs1 Ha KoHue kKabdens rugpodoHa oT aMnnnTyabl akyCTUYeCcKoro
NaBNEHNS B YCINOBUAX CBODOAHOMO NOMyA MOXET ObITh NpeacTaBneH NPpAMOon NMHUE N, npoxoasllen yepes Hava-
Mo KoopanHaT Tak, YTo B 3a4aHHOM gManasoHe AaBneHU AeUCTBUTENbHbIE 3HAYEHUS HANPSXKeHUA HE OTKIMO-
HAKOTCA OT MPSIMON NUHUKM Bonee 4yem Ha 10 %, TO 9TOT AManas3oH CUYUTAOT AMAanasoHOM NUMHEWHOCTU
rugpocoHa (cnpegycunutenem Unnobes Hero). ATo A0MKHO BbINMOMHATLCA A4S NMI0O0N M34acTOT BHYTPU NOMNO-
Cbl YacToT rmapodgoHa, ykasaHHON B 5.4.1.

CneﬂyeT AdBaTb PEKOMEHOadLU A, KaK MOXXHO CHU3UTb BITUAHUE STTIEKTPOMaAlHUTHBIX HABOAOK.

5.8 XapaKTepUCTUKU INEeKTPUYeCKOro BLIXOAHOIo CUrHana

5.8.1 O6LWwue nonoxeHusn

[lormxHa bbITb NpUBeAeHa YacTOTHAS 3aBUCUMOCTb KOMMMEKCHOTO 3MeKTPpU4ecKoro imnegaHca Ha KoHLe
kabena Z, ruapodpoHa (c npeaycunutenem unndes Hero). OHa MoxeT ObITb NpeAcTaBneHa B BUAE peanbHOU U
MHUMOW YacTen Unn B BUae sHavyeHU anekTpuiecknx KOMNOHEHTOB (TaKUX Kak CONPOTUBNEHNE N EMKOCTL) B
S9KBUBAlEHTHOW aNeKTpuieckon cxeme. B nocnegHem criydae AomKeH ObITb YETKO yKasaH TUM 3NeKTpUYecKon
cXemMbl (Hanpumep, kak noacoeanMHeHo ConpoTUBNEHUE K eMKOCTU — NocnegoBaTeNieHO U napannenbHo).

OTHOLWEeHNe MexXay KOMMMIEeKCHbIMU 3HaYeHUAMN YYBCTBUTENbHOCTU Ha KOHLLe Kabens nog Harpy3s-
KOM 1 YYBCTBUTEINBLHOCTU XONOCTOrO X0Aa Ha KOHLe Kabensa 6yaeT 3aBuUceTb OT 3Ha4YeHUn Z, U Z,, Kak 3To
cnegyeTt U3

M, = M. [Z/(Zn + £1)] (3)

c Moaynem
172

-

(4)

Re Z +Im* Z

M;_ — Mc'#ﬁ
[ReZ,+ReZ |" +[Im 4, +Im £ ]

A

rae M, — 4yBCTBUTENbHOCTb Ha KOHLE Kabensa nog Harpyskou;

M, — 4yBCTBUTENbLHOCTb XOMOCTOro X04a Ha KoHLe kabensi;

«Re» n «Im» — peanbHasa n MHMMasA 4YacTn COOTBETCTBYOLWMX BESTUYMH.

BripaxkeHusi (3) n(4) MoryT ObiTb UCNOMNb30BaHLI AN BbIYUCIEHMS NONPaBOYHbIX KO3 PULMEHTOB, KOraa
3NEeKTPUYECKMA UMNeaaHC KOHKPEeTHOU Harpy3kn He COOTBETCTBYET YCITOBUSIM, NPU KOTOPLIX ObINO onpeaeneHo
3Ha4YeH1e YyBCTBUTENbHOCTMW.
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[TpnmedyaHune—Bboipaxenus (3) n (4) npuMeHnMbl B HaCTOTHOM npeactaesneHun. [Npu namepernn rmgpodo-
HOM YNbTPAa3BYKOBbIX UMMNYIbBCOB HEODXOANMMO NPUHMMATL B pacyeT U NpeacTaBneHnsi BO BPpEMEHU (CBEPTKY N ee obpa-
LieHue).

5.8.2 N'ngpocdoH 6e3 npeaBapuUTeNnibHOro ycunutens

UyBCTBUTENBHOCTL Ha KOHLLE Kabens rngpodgoHa 0e3 npeaBapUTENbLHOro YCUNMTENA MOXKHO YKa3biBaTb
KaK nod Harpyskou, Tak n bes Hee.

Ecnu 4yBCTBUTENBHOCTL Ha KOHLLe Kabens ykasaHa Kak YyBCTBUTENTIbHOCTbL No4 Harpyskoun, To AOMKHGL
ObITb YKa3aHbl COOTBETCTBYIOLLME NapaMeTpbl 31IeKTPUYECKON Harpyskm (MMneaaHc 3NekTpruieckon Harpyskiu
NI KOMMOHEHTbI 3KBUBANEHTHOW CXeMbl), K KOTOPbIM BYAYT OTHOCUTLCA YKa3aHHble 3Ha4YeHUA YyBCTBUTEb-
HOCTU. Ecnu ruapodpoH NpUMEHSIIOT C pasfMYHBIMW HArpyskamm, TO B 3Ha4YE€HUS ero YyBCTBUTENBHOCTU HEOD-
XO04MMO BBOAWTL NMONPaBKM B COOTBETCTBUN C (4).

ECnn4yyBCTBUTENBLHOCTL Ha KOHLLE Kabens ykazaHa Kak YyBCTBUTENbHOCTL XONTOCTOro Xoaa, a BbIXo4 rug,-
podhoHa noaknoYeH K Harpyske ¢ KOHeYHbIM 3Ha4YeHUeEM 3NeKTPUYecKkoro umneaaHca, To B 3Ha4YeHUA YYBCTBU-
TenbHOCTU rmapodgoHa HeobXxoanMMOo BBOAUTL NONPaBKXA B COOTBETCTBUN C (4).

5.8.3 'vapododoH c npegBapuUTenbHbLIM YCUNTUTENEM

UyBCTBUTENBLHOCTL HA KOHLUE Kabensi rugpocgoHa ¢ npeaycunutenemM JomkHa ObITb yKaszaHa Kak
YYBCTBUTENbHOCTbL NOA Harpyskou, Npyu 3TOM yKasbIBalOT M NapamMeTpbl COOTBETCTBYIOLEN HArpy3ku (Mmne-
OAHC 3NEeKTPUYECKOW Harpyskm NN KOMMNOHEHTHI SKBUBANEHTHOW CXeMbl), K KOTOPbLIM DyAyT OTHOCUTBLCS YKa-
3aHHble 3Ha4YeHUs 4YyBCTBUTENbHOCTU. Ecnn rugpodoH NPpUMEeHSAT C PasUYHbIMW Harpyskamm, 170 B
3Ha4YeHUs1 ero YyBCTBUTENLHOCTU HEODXOANMO BBOAWUTL NOMNPAaBKN B COOTBETCTBUM C (4).

5.8.4 KoHdurypauuma KOHTAKTOB BbIXOAHOI0 pa3beMa

[1omKkHa ObITh NOKa3zaHa 0CHOBHaA KOHMPUIypaLnUsa KOHTAKTOB BbIXOOHOMoO pasbema, B TOM YMCTe YKa3bIBa-
10T, ABNSAETCA N BbIXoa AndgpdpepeHUnansHbIM UMM HECUMMETPUYHBIM, T. €. TONBKO C «TOPSAYNM» KOHTAKTOM U C
3a3eMI1eHNEM.

5.9 BnuaHue okpyxawlieun cpeabl

5.9.1 Ouana3oH TemMmnepartyp

M3roToBUTENb AOIKEH YKasaTb AONYCTUMbIN AManas3oH pabounx TemnepaTtyp M TemnepaTtypbl XpaHeHUs
ruapodoHa (c npegycunutenem Unm d6es Hero).

5.9.2 NepMeTUYHOCTDL

LomkHo ObITh YKasaHo, kakme YacTu ruapodoHa (c npeaycunnutenem nnm 6es Hero) ABNAOTCS BOAOHE-
NPOHNLAEMBIMU, a Kakne HeT. [JoMKHbBI ObITb TakKe yKasaHbl orpaHuyYeHns (eCnn TakoBble UMEKOTCS) NO Mpo-
OOIDKUTENbHOCTU HaxoXaeHnsa rugpodgoHa B Boae (BO3IMOXXHO, B 3aBUCUMOCTU OT TeMnepaTyphbl).

5.9.3 CBouctea Bogbl U HECOBMECTUMbIE MaTepuanbl

LomKHbI ObITb YKa3aHbl orpaHnyeHUs (eCnn TakoBbIE MMEOTCH) Mo AONYCTUMOW SNEKTPONPOBOAHOCTH
BoAbl. [JomKHbI ObITh TAKXKE yKaszaHbl XapaKTepUCTUKK BOALI (HANpUMep, SnekTponpoBOAHOCTb, ra3zocoaepXa-
HAE), KKOTOPLIM OTHOCATCH YCTAHOBNEHHbLIE KONMMMYECTBEHHbIE XapaKTepUCTUKU rmapodoHa.

LOMmKHBI ObITh NPUBEAEHbI U OTPaHNYEHUA Ha MPUMEHEHNE HEKOTOPLIX MaTepmanoB (HanpumMep, XKXUaKoc-
TEW, PaCTBOPOB).

5.9.4 MaTepuanbl, KOHTaAKTUPYKOLLUE C BHELLHEeU cpeaon

LHOMKHBI ObITb YKa3aHbl TUMLI MaTeEPUaNOB (HanpMmep, MeTannoB, Pe3nH, KOMNayHAoB U Ap.), KOHTaKTK-
PYHOLLKMX C XXUOKOCTbIO, B KOTOPOW AonyckaeTca padboTtaTb rugpodoHy. Bce KOHTaKTUpylOLWNE C XKNOKOCTbIO
yacTu ruapodoHa A0MKHbI ObITh CAeNaHbl U3 KOPPO3NeyCcToOMYMBLIX MaTepmnanoB. B YacTHOCTH, ANA BHELLHUX
yacten rmapodoHa JOMKHO ObITb UCKMHOYEHO UCMONb30BAHWE Pa3HOPOAHbBIX METaNMoB, UYTODLI N3bexXaTh
BO3MOXXHOW ranbBaHU4YeCKOU KOPPO3UN.

KoHTakTupylowme ¢ BoAoW MeTannndeckne 4yactu kopnyca rugpodpoHa 1 ero anekTpocTaTnyeckui
JKpaH AOTKHbI ObITb COeAMHEHBI C 3KpaHOM Kabens.

5.10 PykoBoacTBO NO 3aKcnnyaTtauuu

K ruapodoHny (c npegycunutenem nnmn 6es Hero) AoKHO NpuiaraTbcsa NogpobHoe pyKOBOACTBO MO 3KC-
nnyaTaunn.

B gononHeHue K uHpopmMaLum, npMBOANMON B COOTBETCTBUN € 5.2—5.9, pyKOBOACTBO MO IKCnnyaTaLmnn
IOIMKHO coaepKaThb:

- PUCYHOK, Ha KOTOPOM MoKasaHbl reomeTpuyeckada dpopma 1 pasmepbl ruapodoHa;
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- pekoMeHaaunn no NnpaBnUbHOMY U 6e30nacHOMY NPUMEHEHUIO TnAPOodOHa, BKNOYAadA BpeMA 3aMadmBa-
HUAA, AnanasoH TeMnepaTtyp U MakcuManbHOe yNbTPpa3ByKOBOE AaBNEHUE;

- TUNUYHbIE YaCTOTHbIE 3aBUCUMOCTU nMnegaHca U koapduumnmeHTa yemneHus npeaBapuTensHOro yeu-
nutens (ecnu TakoBoW B rmapodpoHe umeeTcq).

5.11 Cnucok napamMeTpoB ruapodoHa

Tpebyemyto MHOpMaLILIO O XapakTepUcTukax ruapodoHa obobLaoT B COOTBETCTBUM CO CNeay oL nm
CMUCKOM

- 00LWAas MHpopMaLKUs, Takasa Kak Mmatepuan akTUBHOIo 3fiIeMeHTa, reocMeTpudeckne pasmepbl, UMeeT
NN He UMeeT rmapodoH npeasapuUTenbHbIN YCUNMATEND;

- YYBCTBUTENbHOCTL rnapogpoHa;

- YacTOTHas XapaKTepucTuka YyBCTBUTENbHOCTMU;

- XapakTepUCTUKU HanpaBeHHOCTU U 3o PeKTUBHLIN pagnyc;

- AMHAMUYEeCcKN gnanasoH U ganas3oH NTIMHENHOCTU;

- 3NeKTpudeckni BeIXOAHON MMNegaHC U KOHpUrypaLumusa KOHTaKTOB Pa3beMa;

- YCITOBWUA BHELUHEW cpeabl.



[OCT P MIK 62127-3—2010

[MpnnoxeHwne A
(cnpaBo4HOe€)

[Mpumepbl NnpeacTaBneHus UHPOpPMaLUU O XapaKkTepucTukax rugpodoHa

A.1 Odbwme nonoxeHwuns

B HacTosilwem npunoXxeHnm B KA4YECTBE Npumepa npuseaeHa nHdpopmMmaums 0 XapakTepucTUKax 30HA0BOIO rmapodo-
Ha gnameTpom 0,2 MM, BKITIOYAKOLWEro norpy>xaembiv B BOAY NpeaBapuTeNbHbIN YyCUNNTENb. BCe yKkasaHHble O4NnA 9Toro rma-
podhoHa akyCTUYeCKMeE napameTpbl OTHOCATCH K KOMBuHaumm rmapodoH — npeaycunuTens.

[MTpumeyaHun e— Martepmnan, NnpuBeaeHHbIN B 3TOM MPUITOXEHUWN, SIBMAETCH TONbKO AEMOHCTPAUNEN TOMO, Kak
crneayert npeacTaensAaTb MHQOpMaUUo, U He aBnseTcs opnumanbHbIM AOKYMEHTOM KAKOro-nmbo KOHKPETHOIO N3QENKSI.

A.2 Obwada vHdopmaumnna

Tabnwnua A1 —Tlpumep obwen nicopmaumm o 0,2 MM — 30HAOBOM rMapodOoOHE C NpeaycunuTenem

Tpebyemana nHpopmalua 0 xapakrepucTukax

30HOo0BbIU rnApodoH anameTpom 0,2 Mm

[TpyHUMN Npeobpa3oBaHNs SHEPTUN

"'Ibe303neKkTpnyeckoe npeobpasoBaHne (Nbe3oadpdpekT)

MaTepMan HYBCTBUTEJIbHOIO 3J1EMEHTA

"lonueuHmnnugendpTopug (MNBAD)

[eomeTpuyeckme pasmepbl aKTUBHOIO 3MNEMEHTa

Hnametp 0,2 MM, TONWMHA 9 MKM

LlacToTa pesoHaHca no ToNWMHE NMbe3ONIMeEHKN 63 Ml u

TvnnyHoe 3Ha4vyeHne YyBCTBUTENBHOCTU Ha 3 MI I 50 HB/MNa (cm. panee B A.3)
BHewHnn anameTp Tpydkm (3oHaA) 0,5 Mm

Macca rmgpodoHa 1.5T

InvHa rmapodoHa

Obwasn: 55 mm, Tpybka: 35 mm

[lpeaBapunTenbHbIN YCUNUTEND

[ MAPOOH AOMKEH NPUMEHATBLCHA COBMECTHO C MOrpy-
XaewmblM B BO4y npeaycunurenem mogenun Ne

HoMuHaNbHbBIN BbIXOAHOW MMNEAAHC

50 Owm

OpueHTayns Nnpu n3aMmepeHmnsx

Topeu TPyOKM NPSIMO K aKyCTUHECKOMY UCTOYHUKY

A.3 HyBCTBMUTENbHOCTb M YAaCTOTHAaA XapakTepuCcTHKa

YacToTHas xapakTepucTrka YyBCTBUTENBHOCTU HA KOHUE Kabens rmgpodoHa nod Harpy3kon ¢ npucoeamnHEHHbIM
npegBapuTernbHbIM YCUNUTENEM, HarpyxeHHblMm Ha 50 OMm, nokasaHa Ha pucyHke A.1.

ocb X — vactoTa, Ml'u; ocb Y — vyBCcTBUTENBHOCTL, HB/[1a

PucyHok A.1 — YacToTHasa xapakrepuctmka YyBcTBuTenbHocTH 0,2 Mm — 30H40BOro rmapodoHa
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[‘pathnK 3TOM HaCTOTHOW 3aBUCUMOCTU HYYBCTBUTENBHOCTU NONY4YEH NPU KANMOPOBKE METOAOM 3aMeLLEHUSA, ONUCAH-
HbIM Smith n Bacon [4]. MeTog npegnonaraet ncrnonb3oBaHUe yIbTPa3BYKOBOINro NCTOYMHUKA, U3Ny4atoWwero UMnybeol
yAAPHOW BOITHbI, CNEKTP KOTOPbIX COAEPKUT MHOIO rapMoHUK. B 3TON KannbpoBKe NCNOMb30BaH aKyCTUYECKUN NCTOYHUK C
ocHoBHOW YacTtoTom 1 Ml U. Beicokas sHeprns nany4aemoro UM yrbTpa3ByKOBOro curHara rno3ponsdeT nonyvartb MHOXeC-
TBO KPaTHbIX €M TApMOHNYECKMX COCTaBNSAWMX, YTO obecnevnBaeT kannbposky rmapodoHa B gnanazoHe oT 1 40 20 MMy

yepe3 1 Ml'u. FnapodoH 6bin oTkanubposan npu Temnepatype (20 + 2) °C.
[TpnmedaHune— TemneparypHbIN KOIPDULUNEHT HYYBCTBUTENBHOCTU NPUBEAEH B pasgene A.8.

30HA0BbIE rMAPO¢OHLI, NPUMEHAEMbIE AN aBCONIOTHLIX N3AMEPEHNUN aKyCTUYECKOIo AaBNEHUS, PEKOMEHAOYETCH
kKannbpoBaTh He pexe 1 pa3aB 12 mecaueB. [1pn 3TOM pEeKOMEHAYETCH NPOBEPSATL rMAPOOH eXXeMECAYHO NO 3TANOHHO-
MY UCTOYHUKY OIS TOro, YTOO bl BO3MOXHO paHbLLe OBHAPYXNTb UBMEHEHUS €r0 YYBCTBUTENBHOCTU, HE A0XNAASICh OYepe -
HOW eXXerogHon KanmnbdbpoBKu.

UyscTBUTENBHOCTL rMapodonHa: (47 + 5)uB/T1a.

LLnpuHa nonocel rmpgpodonHa: ot 1 go 20 Ml u.

HeonpeneneHHOCTb pe3ynbTaToB KaNnnbpoBKN:;

B AnanasoHe ot 1 no 8 Mlu — 14 %;
B AnanasoHe ot 9 0o 20 Ml'u — 18 %.

HeonpeaeneHHOCTb pe3ynbTaToOB U3MEPEHUA HACTOTHOW XapakKTEPUCTUKUN YYBCTBUTENBHOCTU ObiNa OLUEHEHA METO-
aamu, nanoxeHHoimu B [1]. OgHOW M3 rmaBHbIX COCTABNAIOLWMX HEONPEAENEHHOCTU ABNAETCHA HeonpeaeneHHOCTb Kanmno-
POBKW 3TANOHHOIO rmapodoHa, UCrnonb3yemMoro npu KanmbpoBke, KOTOPLIN B CBOK o4vepeab Obln OTKanmMbpoBaH Ha
HaUWOHarNbHOM 3TalloHe.

[TpunmeyaHnwme—OcobeHHOCTU YAaCTOTHOW 3aBUCUMOCTU 30HAOBbLIX TMAPOPOHOB paccMOTPEHbI B [5].

A.4 XapakTepuCTUKN HanpaBJieHHOCTH

XapakTepuCcTUKN HanpaBneHHOCTH rnapocdoHa Obinn namepeHbl C NOMOLWbIC TOrO Xe CamMoro HenMmMHEWHOro
yNbTPa3BYKOBOIO MO, KOTOPOE MNPUMEHANN NPU U3MEPEHUN YAaCTOTHOW XapaKkTeEPUCTUKN YyBCTBUTENBHOCTU. TnapodoH
ObIN YCTAHOBNEH B KOOPAMHATHO-NOBOPOTHOM YCTPOUCTBE, 0becneumBaoeM TOHHOE NONOXeHUe rmapodpoHa n ero lcTu-
pOBKY. KOHYMK 30HA0BOro rmgpodpoHa 6bin 3aTeM OTBIOCTUPOBAH N OPUEHTUPOBAH TakK, YTODbI BpEMEHHOW CABUI CUrHana
Nnpuv BpaweHnn rngpodgoHa B yrbTpa3BykoBoM none He npebiwan 100 He. 3T1o o3Havano, rmgpooH Npu BpaLlLeHU Npak-
TUYECKN HE CMELLLANcH U BCe NBMEHEHUS BbIXOAQHOIO curHana rmapodoHa 6uiniv 06ycnoBneHb! TONBKO €ro HanpaBneHHOC-
Thto. [1pu 3anncm curiana c rmgpodroHa Kak PyHKLWUM yrina noBopoTa MOXHO MONy4YNTb XapakTEePUCTUKN HAMPaBITEHHOCTU B
3a4aHHOM AMana3oHe 4YacToT. XapakTepucTukn HanpasneHHocTn 0,2 mm 3oHaoBoro rmgpodoHaHavacrtorax1, 5,10, 15u
20 MI'u npeacraBneHbl Ha pucyHke A.2.
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OCb X — yron B rpagycax; ocb Y — oTHocuTenbHas amnnutyaa, ab

PucyHok A.2 — XapakTtepuctukm HanpasneHHocTn 0,2 MM — 30HAO0BOIO rmapodoHa

[TpumevyaHwms

1 Ha pucyHke A.2 npeacrtaBneHbl XapakTepUCcTUKN HanpaBreHHOCTU rmapodoHa npu ero BpaLweHnm BOKPYr TONbKO
OAHOW U3 ABYX OPTOroHanbHbIX OCEN, PACCMOTPEHHbLIX B 9.5.

2 [lokaszaHHble Ha PUCYHKe A.2 XapaKTepUCTUKM HanpaeneHHOCTN Ha YacTtoTax oT 5 ao 20 Ml u noNHOCTLIO COOT-
BETCTBYIOT KPUTEPUIO CUMMETPUYHOCTN, NpuBegeHHoMy B 5.5.2. Ha 1 Ml 4 9TO OLEHUTb HEBO3MOXHO, NOCKOIbKY HYBCTBU-
TENbHOCTb HE AOCTUraeT YPOBHA cnagaHusa MUHyC 6 ab.

10
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A.5 IddekTBHBIN pagnyc

I dekTnBHLIN paanyc rmapodoHa Obin onpeaeneH no yrnam, orpaHNYeHHbIM TOYKaMK Ha Anarpamme Harnpas-
NEHHOCTN, COOTBETCTBYOLWLMMIN CNagaHuio YyBCTBUTENBHOCTU MUHYC 3 Ab n MnHyc 6 ab, kak 3To ykazaHo B 5.6. 3 deKTnB-

HbiK paguyc 0,2 mm 30HA0BOro rmapodonHa bein paseH: 0,131 mmana5Mlu; 0,124 mm ana 10 MlMu; 0,114 mm ansa 15 Ml T,
0,121 mm ana 20 Ml 0.

[TpyumevyaHNH
1 3Tn 3HaYeHns ABNAKTCHA CpeaHnMN N3 aaNa ..

2 cnonb3ysa aTtoT MeTo, HEBO3MOXHO OUEeHUTb 3 ekTnBHbIN pagnyc Ha 1 M 1, NOCKONbKY YyBCTBUTENBHOCTb HE
OOCTUraeT ypoBHEN cnagaHnst HM mmnHyc 3 ab, HM mnHyc 6 ab.

A.6 nHamMun4ecknn gnanasoH, INVHEVNHOCTb U 3JIeKTPOMAarHNTHble HABOOKM

A.6.1 HvuxxHuv npepgen AMHaAMN4YeCKOro gnana3oHa

MuHMManbHLINM YPOBEHL LWLYMOB rmapodoHa ¢ npeaycunnuTenem orpaHnynMBaeT BO3MOXHOCTb U3MepeHns cnabbix
aKyCTUYeCKnX curHanos. CpeaHekBagpaTtuyHoe 3Ha4YeHne ypoOBHS LLYMOB NPeABapPUTENBHOIO YCUNUTENS PaBHO NPUONKn-
antenbHO 50 MkB B nonoce vactot go 100 Ml u. Ecnun vyBcTBUTENBHOCTE rMAPOdQOoHA NPpUHATL paBHou S0 HB/T1a, To ypo-
BeHb LWyMa ByaeT COOTBETCTBOBATL 3KBUBANEHTHOMY WWyMOBOMY gasrieHuto 50 mkB / 50 HB/I'a = 1 klla.

[TpnmedaHune—Cncrema CHNTbIBAHUA PE3YNBTATOB, NCNOMb3yeMas AN 3annucu curHana ¢ rmgpogoHa, Tak-
Ke MOXET OrpaHnymMBaTb MMHUMArbHbIM CUITHarmM, KOTOPbIM MOXHO 3anucartb. Hanpumep, ocuunnorpad ¢ MmakCumMmarnbHbIM
paspeweHuem 0,5 mB 6yaget cnocobeH oTobpaxkaTb TONbLKO curHans! ¢ amnnutygon He Huxe 0,5 mB/50 vB/Ta = 10 k[a.

JKBMBarieHTHOEe WyMmoBOe aasrieHne rmapodoHa paeHo 1 klla.
A.6.2 BepxHwv npegen gMHaAMWN4YeCKOro gmana3soHa

UT06bI HE BbITh NOABEPXKEHHBIM MEXAHUYECKOMY NOBPEXAEHUIO NMPU BO3AENCTBUM BbICOKOIO aKyCTUYECKOIo AaBrie-
HUA, 3TOT rMAapodoH paspaboTtaH ananamepeHunn nonen amnnutygon go 20 MMa. Xota rugpod OHbI 3TOro TMNa NCrnonb3y-
10T B YNbTPAa3BYKOBLIX Nonsx, npesbiwatowmx 50 MlMa, puck nospexgeHns rmapodcgoHa so3pacrtaet. Ecnm Heobxoanmo

NCrnonbL3oBaTh rMAPOdOH B Norne, akycTnieckoe aasneHne B kotopom npesbiwaeT 20 Mla, To cnegyet obpatnTbcs 3a
COBETOM K NOCTAaBLLUUKY.

UT06bI HE NpOMCXOANINO HACbIWEHWE NPEeaYCUNUTENS BbilLE ONPEAENeHHOro npeaena akyCtTuyeckoro JaBneHus,
BCTPOEHHbIN B 3TOT rmapopoH nNpeaycunuTens CNPoeKTUPOBaH Tak, YTO ero HENMMHEUHOCTb HAYNHAET MPOSIBINATLCA MPW
NPEeBbILLEHNN MUKOBOIO 3HAYEHUSA BbIXOOQHOIo Hanpsiernuns, pasHoro 2000 mB. Ecnn npuHATL BO BHUMAaHUE TUNWYHOE 3HA-
YyeHue YyBCTBUTESBHOCTU rmapodoHa, TO 3TO COOTBETCTBYET AasneHunto, pasHomy 2000 mB/50 HB/I'1a = 40 MIl'1a. Ecnwn
NPUXoanTCA UMETb Aerno CNONsAMU, AaBreHne B KOTOPbIX NPEBLILLAET 3TO 3HAYEHUE, TO HeODXO0ANMO 0BpPaTUTBCS KNOCTaB-
LWWKY rmapodoHa, 4Tobbl pacCMOTPETb BO3MOXHOCTbL BKIMIOYEHUSA aTTEHOATOPA B CXeMy rmnapodoHa.

"lopor HennHenHocTu paBeH 40 Ml 1a.

"lopor BoO3MOXXHOro noppexaeHus paseH 20 Ml 1a.

A.7 TMapameTpbl aNeKTPpN4eCKOro Bbixoaa

CooTBeTCTBYIOLME NapaMeTpbl ANs paccMaTpuBaemMoro rmapodoHa He onpegeneHsi.

A.8 YcnoBus oKpyxaloLwew cpeabl

fnapodoH c npeaycunuTenemMm MOXeT ObITb UCMONBb30BaH NPU N3MEPEHUAX B AnanasoHe pabounx tTemneparTyp ot
5 00 50 °C u ero XpaHaT rnpu aTux xe remneparypax. Haxoxaenne rmapodoHa npmn remnepartypax, npessbiwatowmx 60 °C,
MOXET CTaTb NPUYNHON HEODpaTUMOro nospexaeHus rngpodoHa.

fvapodoH ¢ npeaycunutenem bObin oTkanmbpoBaH B gnanasoHne Temnepartyp ot 19 go 25 °C. Ero uyBcTBUTENb-
HOCTb 3aBUCUT OT TEMNEPATYPbI TAKUM 0B6pa3oMm, 4YTO NPU NoBbIWEHUN TeMnepaTypbl HA 1 °C YyBCTBUTENBHOCTb YBEITNYN-
BaeTcA Ha 0,6 %.

f'mapodoH ¢ npeaycunntenem Obin paspaboTaH Ans NONHOroO NOrPyXeHUs B BOAY U MOXET YCMEeLWHO BblAEPKu-
BaTb rMApocTatu4eckoe AaBneHne, COOTBETCTBYIOLWEE AABMEHUIO HA TNybnHe 2 M. XoTs rmapodoH ¢ npeaycunurenem
MOXET BblAEPXXUBAaTb U ANUTENBHOE NorpyxeHue (> 48 1), npu oTCyTCTBMU HEODOXOAUMMOCTU HAXOXAEHUS B BOAE PEKOMEH-
ayeTcsi n3Bnekatb rmapodgoH n3 Boabl M NpoCyLLMBAaTh.

Kaknx-nnbo TpeboBaHnN K Ka4eCTBY BOAbl HE npeabsBnsieTca. OgHako cTaHgapThl, OTHOCALWMECH K TMAPOPOH-
HbIM U3MEPEHUAM, Takne, HanpumMmep, kak MOK 62127-1 nnun [6], moryT npeabaBnsaTh onpeaeneHHble TpeboBaHUs K ee
Ka4ueCcTBY.

[TpnmedaHwune—I1pogomKnTenbHOE HaXxoxXgeHne rmapogoHa B HEAENOHN3NPOBAHHON BOAE (Hanpumep, BO-
OONPOBOAHON) MOXET MPUBECTU K HAPACTAHUIO OTIOXEHUN HA KOHUE rnapodoHa. KanbuneBble OTNOXEHUSA B YCIOBUSIX
«KECTKOW» BOAbI MOIYT CTaTb ONpeaeneHHOn NpobneMmon n NPUBECTU K NOTEPE YYBCTBUTENBHOCTY rmapod¢oHa.

11
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HecmoTpsiHa 1O, 4TO rnapodoH paspaboTtaH Ana uamepeHnn B BoAe, €ro MOXHO NPUMEHSTb U BO MHOTUX APYIMX KN -
Knx cpegax. OgHako cneayet UMeTb B BUAY, 4TO KannbposBka rmapodoHa beina BeinonHeHa B Boge. pyrne matepuarnsl ¢
Pa3IMYHbIM aKyCTUYECKUM UMMegaHCOM U3MEHSAIOT YYBCTBUTENbHOCTL rmapodooHa. CnegyeTt UCKNIOYNTL NMPUMEHEHNE
HEKOTOPbIX XUMUYECKU arpeCcCuUBHbIX XXnakocten. K nocnegHmm oTHOCSAT:

d) KOHUEHTPUPOBAHHbLIE KNCNOTbI (HANPUMEP, A30THYIO N CEPHYIO);

€) KOHUEHTPUPOBAHHbIE WENMOYU (HAaNpUMep, €AKUW HaTP);

f) cunbHble OpraHnYeckne pacTBOPUTENN (HaANpUMep, MHOrMe anbaernibl, MHOrMe aueTOHbI, CBA3YIOLWME B KOMNA-
yHAAaX, aumeTundopmammi).

B vactax rmapodhoHa, nogeepraowmxcs BO3gEeNCTBUIO OKPYXKaloWen cpeabl, NMPUMEHEHbI 30M10TO, HEPXKAaBEO LW AS
cTanb, proponnacrt, natyHb 1 nonvBuHunxnopua (ans obonoudkn kabens npeaycunutens). OgHaKo, ecnn NonyuunT
NoOBpeEXAEeHNE HAPYXXHbBIW 301T0TOWN ANEKTPOA, TO cpepa byaeT Bo3gencreosaTtb HA [1BOA® n ynnotHeHne rmapodoHa.

12
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Mpunoxenve OA
(cnpaBo4HOe€)

CBeaAeHUA 0 COOTBETCTBUU CCbINTOYHbIX MeXAYHapoAHbIX CTaHA4apPTOB
CCbINMOYHbLIM HauUOHanbHbIM cTaHgapTamMm Poccunckou ®egepauun

Tadbnwua HOA

OB03Ha4YEeHUE CCbINTOYHOro CTteneHb
Q0o03Ha4YeHNnEe U HAMMEHOBAHUE CooTBeTCTBYHOWEero HaunoOHaNnbHOro CtTaHgapTa
MeXAYHAapPOAHOro CTaHAapTa COOTBETCTBUA

MOK 60050-801:1994 — *

MOK 60565:2006 — *

MOK 62127-1.2007 IDT [OCT P M3K 62127-1—2009 «[ ocygapcTBeHHas cucrema obecneve-
HUSA €AMHCTBAa n3amepeHun. [NapameTpbl nonen ynbTpasBykoBbiX. Obwme
TpeboBaHus K MeTOg4aM N3aMepeHun n cnocobam onnmcaHns NONeEn B Yac-
TOTHOM anana3oHe o1 0,5 0o 40 Ml u»

MOK 62127-2:2007 IDT [OCT P M3K 62127-2—2009 «[ocypapcTBeHHasi cuctema obecneve-

HUSA eguHCTBA namepeHuin. [ ngpodonbl. Obwme TpeboBaHmUA K MEeTOOM-
Kam KannbpoBKW B YacTOTHOM auanasoHe go 40 Ml y»

BETCTBUA CTaHAOAPTOB.

* COOTBETCTBYIOLWMN HAUMOHANbHbIN cTaHA4ApT OTCyTCTBYET. 10 ero yrBepxgeHus pekoMmeHgyeTcs NCnonb3oBaTh
NnepeBoq Ha PYCCKUU A3bIK MeXayHapoaHoro ctaHgapra. [lepesog gaHHOro MexayHapoaHoro ctaHgapra HaxoguTtesl B
depepanbHOM MHQOPMALUUOHHOM hOHAE TEXHUYECKUX PernameHToB U CTaHOapTOB.

[TpnmedaHune—B HacToawen Tabnuue NCNonNb30BaHO cneayoLlee ycnoBHoe 0603Ha4YeHNE CTENEHN COOT-

- IDT — naeHTM4YHbIE CTAHAAPTHI.
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