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Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Pocculickoin ®efepauun ycTaHoBNEeHbl PefepasibHbIM 3aKOHOM
oT 27 pekabpsa 2002 r. MN|el84-d3 «O TeXHUYECKOM perynnpoBaHun», a npasuaa NPUMEHEHUS HaLMoHasb-
HbIX cTaHgapToB Poccuiickoit depepauny — FOCT P 1.0—2004 «CTtaHaapTusauus B Poccuiickoil depepa-
uun. OCHOBHbIE MONOXEHNA»

CBefleHunsi o0 cTaHgapTe

1 NOArOTOB/IEH Bcepoccuilckum Hay4yHO-MccnefoBatesibCkUM UHCTUTYTOM (DU3NKO-TEXHUYECKUX U
paguoTexHNYecknx usmepeHuini PepepasibHOr0 areHTCTBa No TeXHUYECKOMY PeryMpoBaHuio 1 MeTposorimn
Ha OCHOBe COOCTBEHHOrO ayTEeHTWYHOro NMepeBofa Ha PYCCKMIA A3blK MeXAyHapoAHOro ctaHjapTa, ykasaH-
HOro B MyHKTe 4

2 BHECEH YnpasneHuem MeTtponorny ®egepasibHOro areHTCTBa rno TeXHUYECKOMY peryimpoBaHuto u
MeTposiormm

3 YTBEPX/EH VI BBEJIEH B IEVICTBUE MMpukasom defepasibHOTO areHTCTBa Mo TEXHUYECKOMY pe-
rynMpoBaHuio 1 meTponorum ot 29 Hosabps 2012 r. Ne 1455-ct

HacToAwmin ctaHgapT MAEHTUYEH MeXAyHapoaHOMy cTaHaapTy M3K 61828:2001 «YnbTpasByk. ®o-
Kycupylowmne npeobpasosatenu. OnpefeneHus u MeToAbl U3MepeHus wusnyvyaembix nonen» (IEC
61828:2001 «Ultrasonics. Focusing transducers. Definitions and measurement methods for the transmitted
fields»).

HanmeHoBaHve HacTosALWero ctaHgapTa U3MEHEHO OTHOCUTE/IbHO HaUMEHOBAaHUA yKa3aHHOro Mexay-
HapoAHOro cTaHaapTta A4ns npveegeHus B cooteetcteue ¢ FOCT P 1.5-2004 (nyHkKT 3.5).

Mpy nprMeHeHun HacToslWero cTaHgapTa pPekKoMeHAyeTCs UCNOo/b30BaTb BMECTO CCbITOYHBIX MEXAy-
HapoHbIX CTaH4aPTOB COOTBETCTBYIOLLME UM CCbI/IOYHbIE HALMOHabHbIe CTaHdapTbl Pocculickoin ®epepa-
Lun. CBEAEHMSA O KOTOPbIX MPUBELEHbI B AONOMHUTE/IBHOM NpunoxeHun JA

4 BBEJIEH BMEPBbIE

MpaBuna npumMeHeHUs HacTOSALWeEro craHgapTa ycTaHosneHnsl B TOCT P 1.0—2012 (pa3gen 8).
MHdopmaumsa 06 n3sMeHeHUsIX K HacTosLWweMy cTaHgapTy nybavkyeTCca B eXerogHom (Mo COCTOSHUI0 Ha
1aHBaps TeKyLLero roga) MHhopmMaLnoHHOM ykaszaTesne «HauroHasbHble CTaHAapThi», a ouLManbHblii
TEeKCT W3MEHEHW N NONPaBOK — B eXeMeCA4YHOM MH(OpPMaLMOHHOM yKka3aTene «HaunoHaibHble CTaH-
fapTbi». B cnyyae nepecmoTpa (3ameHbl) UM OTMeHbl HaCTOsLWero cTraHgapTa CooTBeTCTBYyLee
yBefjomneHne byaeT ony6avMkoBaHo B 6mxaliliem Bbinycke MHOPMaLMOHHOIO ykasaTens «HauywoHanb-
Hble cCTaHaapThi». CooTBeTCTBYLWas nHopmauus, yBefoMIeHne 1 TeKCTbl pa3MeLlalnTCcsa Takxke B
MH(OPMaLMOHHOW cucTemMe 06LLLero nNosb3oBaHNs - Ha oduumanbHoOM caliTe defgepanbHOro areHTCcTBa
No TEeXHWYECKOMY PerynvpoBaHuio u meTponoruv B ceTn NHTepHeT (gost.ru)
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HacToawwmii ctaHaapT He MOXeT 6biTb MOMHOCTBLIO WKW YacTUUHO BOCMPOW3BEAEH, TUPaXKUPOBAH U
pacnpocTpaHeH B kKauecTBe ouuMasbHOro usgaHus 6e3 paspeleHnst defepanbHOro areHTCTBa no TexHu-
YecKoMy perynnpoBaHunio 1 MeTpooriun
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HALULMOHANBbHBLIN CTAHOLAPT POCCWUWCKOWMW OELEPALUMN

FocygapcTBeHHas cuctema o6ecnevyeHns eauHCTBa U3MepeHuii
NMPEOBPA3OBATE/NN YIbTPA3BYKOBbIE ®OKYCUPYKOLWWE
O6uwmne TpeboBaHUA K METOAUKAM M3MEPEHUII NapaMeTpoB Y/IbTPa3BYKOBOTO U3/yYeHUs

State system for ensuring the uniformity of measurements.
Ultrasonic focusing transducers.
General requirements to measurement methods of ultrasound radiation parameters

Jata BBefeHuns — 2014—05—01

106nactb NpUMEHeHNs

HacToswwmii ctaHgapT pacnpoctpaHseTcs Ha chokycupytowme ynbTpasBykoBble npeobpasoBatenu u
ycTaHaB/IMBaeT:

- onpefeneHns xapakTepucTuk ynbTpasBykoBOro nons, nanyvyaemoro hokycmpyowyMm npeobpasosa-
TenaMmm MeanunHCKOro npuMeHeHus,;

- onpefeneHns, Kacawlimecs TeopeTUYeckoro onucaHus ynbTpa3ByKoBbIX NOMei, reHepmpyembix ¢o-
Kycupylowmmu npeobpasosarensamu, 1 M3MepeHnii napameTpoB aTUX None;

- MeToAbl U3MEePeHUs XxapakTepucTuk hoKycrpyoLmnx npeobpasosareneii;

- METOAbl HAXOXAEHNA OCU MNyYKa, reHepupyemoro yibTpa3ByKoBbIMU NpeobpasoBaTensimMu.

HactoAwwmin cTtaHgapT pacnpocTpaHseTcs Ha okycupylolme ynbTpa3BykoBble npeobpasosaTenu,
paboTallime B 4aCTOTHOM AMana3oHe, XapakTepHOM A/ UX MeAULMHCKOro npumeHeHus (ot 0.5 go 40
MTL) Kak Ansa nevyeHns, Tak v AUarHoCTUKN.

B ctaHfapTe ykasaHo, kKak MOryT ObITb ONMCaHbl XapakTepucTUk1 Nons, n3nyvyaeMoro npeobpasosare-
NSIMW. C YYETOM UX KOHCTPYKLUW, @ Takke Nno pesynbTataM M3MepeHuil Npu OTCYTCTBMU NpefBapuTesibHbIX
CBefileHWi 0 AeTansix KOHCTPYKLMM KOHKPETHOro npeo6pasosartens. M3nyyaemoe ynbTpa3BykoBoe nose npu
3afjaHHOM BO30OYXAeHunn npeobpasosaTens U3MEPSIT C MOMOLLbIO r’MapodoHa B CTaHAAPTHON cpege pac-
npocTpaHeHus (Hanpumep, BOAE) UM B KakoW-Mbo onpeaesieHHon cpege. HacToswmin ctaHgapT paccmar-
pvBaeT TOIbKO Cpefbl, B KOTOPbIX NapaMeTpbl NoMs CXOAHbI C NMOMEM B XUAKOCTU (T. €. B KOTOPbIX BAUAHME
CLBWIrOBbIX KOMMOHEHTOB BOJIHbI U @HU30TPOMUK YNPYroCcTW He3HauuTesIbHO), Hanpumep MArkve TKaHu Uam
TKaHeMMuTUpyloLwmne renn. PaccMOTpeHbl Takke M HeKoTOpble OCOGEHHOCTWU YNbTPa3BYKOBOro MNOMS, CBSA-
3aHHble C ero TeopeTUYeckMM ONucaHneM M KOHCTPYKUMel npeobpasoBaTens. 3Tu onpefeneHns pekoMeH-
[JyeTcs WUCNonb30BaTb B Hay4HbIX 0OCYXAEHMSX, NPU KOHCTpyMpoBaHuW npeobpasosBaTenei, a Takke npu
oueHke ahheKTMBHOCTM 1 6e30MacHOCTN CUCTEM, UCMOMb3YOLWUX hokycupyoLme npeobpasoBartenu.

B HacTosilwem ctaHgapTe no BO3MOXHOCTU UCMO/b30BaHbl onpefeneHnsa us gpyrux ctaHgapTos B 06-
nacTv ynbTpasByka, HO Takxe fob6aBfieHbl HOBble OnpefesneHuns, cBs3aHHble ¢ hOKYyCMPOBKOW Nons u ycta-
HOB/IEHMEM €ro napameTpoB.

2 HopmaTuBHbIE CCbIIKN
B HacTosleM CTaHgapTe MUCno/ib3oBaHbl HOPpMaTMBHbIE CCbIZIKM Ha ceaywuine mMexayHapoiHble

cTaHgapTbl. B cnyyae AaTtuMpoBaHHbIX CCbIIOK cnefyeT NPUMeHATb TOMbKO yKa3aHHble cTaHfapThbl, ANS He-
[aTnpoBaHHbIX CCbIIOK — Noc/efHee n3faHne CCbIZIOYHOro cTaHgapTa (Bkaovas nobbie nonpaskm).

M3panne opuunanbHoe
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M3K 60050(801):1994 MexayHapoaHbIin anekTpoTexHuyeckunin cnosapb (IEV). Mnasa 801. Akyctuka u
anekTpoakyctuka (IEC 60050(801):1994. International Electrotechnical Vocabulary (IEV) — Chapter 801:
Acoustics and electroacoustics)

M3K 61102:1991 M3mepeHue u onucaHue ynbTpasByKOBbIX MOJE C NOMOLLbIO TMAPOGOHOB B YacTOT-
HOM AmnanasoHe oT 0.5 go 15 My (IEC 61102:1991. Measurement and characterization of ultrasonic fields
using hydrophones in the frequency range 0.5 MHz to 15 MHz)

M3K 61157:1992 TpeboBaHUs K NpeACcTaB/IeHNI0 NapamMeTpPoB aKyCTUYEeCKOro Bbixoga MeauLMHCKOro
OnarHocTuyeckoro ynbTpasBykoBoro o6opygosaHus (IEC 61157:1992. Requirements for the declaration of
the acoustic output of medical diagnostic ultrasonic equipment)

M3K 61689:1996 YnbTpasByk. Cuctemsl gnsa gumsmotepanmun. TpeboBaHuA K napameTpam 1 meToaam
X U3MepeHns B 4acTOTHOM amanasoHe oT 0.5 go 5 MIy (IEC 61689:1996. Ultrasonics — Physiotherapy
systems — Performance requirements and methods of measurement in the frequency range 0.5 MHz to 5
MHz)

3 06ume NonoXXKeHus

Cofepxallascs B HaCTosLLEeM pasfenie UH(opMaLus npeacTaBnseT cob6oii NosicHeHWe K onpeaene-
HUSIM. NPUBEAEHHbIM B pasgene 4. v K MeToflaM W3MepeHuil, pacCMOTPeHHbIM B pasaene 6.

3.1 dokycupyrLme npeobpasosartenu

TepMuH «choKycupyoLwuii npeobpasoBaTtefib» MCNOMb3YT B 06WeM criyvyae Ana 0603Ha4YeHus ycT-
poiicTBa. KOTOpoe M3nyyaeT 60siee y3koe nose B 3a4aHHO 061acT MO CPABHEHMUIO C OObIYHLIM, «HEdOKY-
cupylowmm» npeobpasoBaTenieM. «Hedokycupytowumii» npeobpasoBartesib UMeeT, TEM HEe MeHee, ecTecT-
BEHHbIA (hOKYC, Tak YTO HEOOXOAMMO OT/IMYaTh hoKycupyLwnii npeobpasoBartesib C 60/1€e BbICOKOWN KOH-
LeHTpauveli amnantyg AasneHns (Npyv 3agaHHOM MOLLHOCTM) OT HEed)OKYCUPYHIOLLErO C €r0 eCTECTBEHHbIM
dokycom. Hanpumep, Hedokycupyrowuii npeobpasoBaTenb, U3rOTOBMEHHbIN B BUAE OLUHOYHOTO AucKa W3
OIHOPOAHO NONAPU30BAHHOW Nbe30Kepamuku, n3nyyaeT Nyyok, UHTEHCUBHOCTb KOTOPOro B 06bIYHOM hoKy-
ce MOXeT ObiTb B YeTblpe pasa 60/blle YCPeAHEHHON WHTEHCMBHOCTU WCTOYHMKA, a LWMpMHA Myyka (Ha
ypoBHe MWHYC 6 AB) MoXeT 6biTb NPU6GAN3NTENBHO B ABa pa3a MeHbLUE ero LWMPUHbI Ha BbIXOAE UCTOYHUKA.
MoaToMy ANsA KONMYECTBEHHOrO pasnuumsa hokycupylolero n Hedhokycupyiowero npeobpasosarteneil B
4.2.33 npuBeeHO onpegeneHne hokycupylowero npeobpasosarens.

3.1.1 MeToAbl hOKYCUPOBKHU

HaunpocTelilumum mMeToAoM (hOKyCUPOBKM YNbTpas3BykoBOro npeobpasoBartenisi, 3aMMCTBOBaHHbIM U3
OMTUKK, CUMTAIOT MPUMEHEHME YNbTPa3BYKOBOro npeobpasoBartesis B BUAE BOTHYTON MNOBEPXHOCTU UAWN WC-
nonb3oBaHWe NMH3bl, KaKk 3TO NMoKasaHo Ha pucyHke 1. B BepxHei yacTu 3TOro pucyHka nokasaH KpuBOW-
HelHbIli NnpeobpasoBaTesb paAnycom R ¢ (DOKYCOM B LieHTpe KpMBOW MOBEPXHOCTH, rae R — ycnoBHO no-
noXuTenbHoe uncno. Kak u B reomeTpuyeckoin ontuke, hokycHoe pacctosiHue F paBHO R v Toxe nonoxu-
TenbHO. B cpegHeil yacTu pucyHka 1 nokasaH npeobpasoBartesib C N/I0CKO-BOTHYTOW NIMH30M, BbINOTHEHHOW
13 MaTepuasna co CKOPOCTbIO 3BYyKa cl. pafuycoM KpVBO/MHERHOW NOBEpXHOCTU Rlens, n3nyvawowumii B cpe-
4y, UMEIOLLYI0 CKOPOCTb 3ByKa C,. [119 akyCTUKM C, Kak npaswuio, MeHblle cl, T. e. KoathhuumneHT npenom-
nexns n (paBHbIi cw/ cl) meHbwe 1. B 3ToM cnyyae paguyc cuuTaloT oTpuuartefibHbIM, 1 (DOKyCHOe pac-
CTOSIHME. U3 TeOMeTPUYecKOin akyCTuku, paBHOe Rlens. geneHHoMy Ha (n-1), 6yaeT nonoxuTensbHbiM. Ons
CpaBHEHNSA B HWXKHEW YacTU PUCYHKA NoKasaH TUMUYHbIA NpUMep W3 ONTUKU C BbINYKO/ NMH30M, rae 1> 1 u
paguyc cunTarT NOMOXKUTENbHbIM, NO3TOMY NOSIOXUTENBLHO U YOKYCHOE paccTosiHUeE.

3.1.2 N3BecTHble N Hen3BecTHble (DOKycupylow e npeobpasosarenu

[nsa dokycupyownx npeobpasosBaTeneli, kak NpaBnao, UCNOb3yeMbIX B MeAULMHCKUX YbTPa3ByKo-
BbIX Mpubopax, BHELHUM OCMOTPOM TPYAHO onpeaenutb oKycupyloLlmne nu OHW Unu HedhokycupyloLue.
3TO0 3aTpyAHEHO, NOCKO/IbKY B HUX MOTYT ObiTb MPUMEHEHbl pa3nyHble MeToAbl (hOKYCMPOBKM, Takme Kak
UCnosb30BaHue KpvBol hopMbl, CieunanbHbIX OTpaxaTeneli, peleTok C 3M1eKTPOHHbIM ynpasnieHnem da-
300 UK 3agepXkamu, NMMH3 PpeHens, aKPaHoB U MIP. Kak OTAeNbHO, Tak U B KOMBMHaLusaX. B cBs3n ¢ aTum
obuiee onpegeneHne okycupyoLwero npeobpasobarens [0/MKHO ObiTb OCHOBAHO HE Ha ero KOHCTPYKLuW,
a Ha xapakTepucTukax ussyvyaemoro um nons. Ecnv dokycupylowmnii MCTouHNK BygeT onpegeneH B napa-
MeTpax U3fniy4aemMoro UM nons AasneHusi, To ero 6yaeT OTHOCUTENIbHO /IerKO U3MEPUTb C MOMOLLbIO TMAPO-
hoHa.

PasnnyualoT Takxe ynbTpa3BykoBble Npeobpa3oBaTesiv C M3BECTHON KOHCTPYKUNIA 1 Te. nHhopmaummn o
KOHCTPYKTUBHbIX 0COBGEHHOCTAX KOTOPbIX HeJocTaTouHa. 1A nepBbix NpeobpasoBaTeneii U3 TeopeTUyecknx
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npeanonoxeHnii 06 nx reomeTpuyeckom (oKyCHOM pacCTOSHUU MOTYT 6biTb OnpedenieHbl Uin CMOoLempo-
BaHbl NapameTpbl hoKycrpoBkn. NHdopmaLlmio o npeobpa3oBaTensax BTOPOW KaTteropum, OTHOCALLMXCS, NO
CYTW, K «YepHbIM SALMKaM», Nosy4aloT TO/IbKO U3 pe3ynbTaToB M3MEPEHU i napameTpoB U3/lyyaemoro uMu
nons.

B obuwem cnyvae napameTpbl (hOKyCMPOBKM ONpeaensioT No pesynbTaTaM U3MEpeHuWid, npouegypa
BbINO/THEHUS KOTOPbIX U3/10XeHa B pasgene 6. PacCcMOTpeHHble B pa3aesne 6 MeTofbl N3MepPEeHUi OTHOCATCSA
K cnyvato, korga npeobpasosaTesib U3nyyaeT B U3BECTHYIO Cpedy pacnpocTpaHeHus n nNpu 3afaHHbIX YCo-
BUAX BO30YX/AeHWsA. B CBA3N C Tem. 4TO CBeAEHUSI O KOHCTPYKLMKU npeobpa3oBarenss HefocTaTouHbl, a nos-
HomacwTabHoe nccnefoBaHve NONs orpaHuyeHo, TpebyeTcs BBECTU onpefesieHus napameTpoB dhokycu-
POBKU, NOKa3aHHbIX Ha pUCyHKe 2. DTW onpegeneHns npueefeHbl B pasgene 4, a NoACHeHUs K UX npumeHe-
HUIO paccmoTpeHsbl B 3.1.5.

3.1.3 dokycupoBKa 1 WMPUHA NyYKa

PaHee n3mepeHus xapakTepucTuK Nyyka ¢ NOMOLLbIO rTMAPOGOHOB NPOBOAW/IN B paioHe 0CeBOro nuka
aKkycTuyeckoro fasnieHus. Hanpumep, rnybuHy 30HAMPOBaHWA OnNpegensanyu no cnagaHuio UHTEHCUBHOCTU
W Ha 6VKHEeR, nn Ha fanbHel CTOPOHax fika MHTEHCMBHOCTM NO OCK Nyyka. 1A nyykoB C OCEBON CUM-
MeTpueli 3TOT 0CEeBOIN MWK MOXET BbiTb COOTHECEH C reoMeTpUYeCcKUM OOKYCHbIM paccTostHuem. s Tuno-
BbIX NMPAMOYrO/IbHbIX PELIeTOK 3N1eKTPOHHAA hOKyCUpOBKa B a3MMyTasibHOW MIOCKOCTM U (hn3nyeckas MH3a
B NeprneHauKyNApHON K Hell MA0CKOCTM MOTYT faTb NVKW AaBAEHWA B Pas3/IMYHbIX TOYKax BAO/Sb OCU Nyyka.
Kaxgblii ©3 aTUX NMKOB MOXET OblTb HalifeH No pesy/bTaTam U3MEPEHWUA LUNPYHbI MYYKa, BbIMO/IHEHHbIX B
COOTBETCTBYIOLUMX OPTOrOHasIbHbIX M0CKOCTAX. MO3TOMY [OMOMHUTENbHbIE ONpefesieHns OCHOBaHbl Ha
3HAYEHMUAX LUMPUHBI NyyKa B 06YCNOBMEHHbIX NJIOCKOCTAX, COAEPXaLLMNX OCb Myyka. — NPOAOSIbHbIX M/IOCKO-
cTaAX (CM. puUCYHOK 7). OnpegeneHns hoKyCYPOBKU AOMKHbI TaKKe passimyaTb eCTECTBEHHYI0 W HaMepeHHO
CO3[aHHY0 hOKYCUPOBKY.

3.1.4 HoBble onpegeneHns napameTpoB (POKYCUPOBKU

B HacTosiwem cTtaHgapTe BBeAeHbl HOBble napameTpbl DOKYCMPOBKM U YTOUYHEHbI ONpeAeneHuns yxe
CyLlecTBYyOLMX NnapamMeTpoB. Hanpumep, TEPMUHBbI «O/IMKHEE NONMe» U «AaslbHee Nnose» 4acTo HeOGOCHO-
BaHHO MPUMEHSOT AN hoKycupyowWwmnx npeobpasosaTtesneil, XoTa B AeCTBUTENBHOCTA OHU OnpefeneHbl
TO/IbKO ANs Med)oKycupylowmx npeobpasoBaTenein. Ansa dokycupyowmx npeobpasosartesieli NpYMEHUMbI
onpefeneHus 6nmxHel 30HbI PpeHens, AanbHein 30HbI PpeHens n okasbHON 30HbI ®payHrotepa. 3T
onpegeneHus, 6onee fetanbHO paccMOTpPeHHble B 3.3 U 060CHOBAHHbIE B NPUIOXEHUN A, MPOUNIOCTPU-
poBaHbl Ha pucyHKe 3b 1 NpMMEeHVMbI TOIbKO A4N5 npeobpa3oBaTeneil ¢ Kpyrio anepTypoit u xopoluei o-
KYCMPOBKOM, NOKa3aHHbIX Ha pucyHke 4. Heob6XxoAuMbl 1 Apyrue NOHSATWSA, YTOObl YCTPAHUTL Kakne-To Heor-
pefeneHHocTn B NpMMeHeHWn npeobpasosartenieil, Hanpumep, YTOYHWUTb onpegeneHne hoKyCUPOBKA B Ka-
KOW-NM60 KOHKPETHOI MI0CKOCTH.

B HacTosilem cTaHAapTe MCNOMb3YHT creaylowme onpegeneHus, kacawwmecs okycupytoLero npe-
obpasoBaTens:

[na ynbTpa3BykoBbIX NpeobpasoBaTesnieli M3BECTHbIX KOHCTPYKUMIA (CM. pUCYHOK 5) dhokycupytownii
npeo6pasoBarteflb — 3TO 3/1EKTPOaKyCTMYeCcKoe YCTPOWCTBO, U3/lyyalolee MyyoK, LUMpUHa KOTOpOoro (no
YPOBHIO cnafaHusa Ao MuHyc 6 4b) Ha 3afaHHOM paccTosHUM (MeHbleM NOSI0BMHbLI NEPEXOLHOr0 MHTepBa-
na oT anepTypbl npeobpa3oBaTens) B NPOAO/bHOM NAOCKOCTU MEHbLUE MOMOBUHbI LUMPUHBLI anepTypbl npe-
obpasoBartens B 3To NaockocTu. Mpy n3MepeHusax ynbTpa3BykoBbix NpeobpasoBaTteneli HEM3BECTHON reo-
MeTpun (CM. PUCYHOK 2) WAV NpW OTCYTCTBUM HENOCPeACTBEHHOro A0CTyna K ynbTpas3BykoBOMY npeobpaso-
BaTesnito (eECNM OH BCTPOEH B Kakoe-nmbo yCTPOMCTBO) 6onee npuemaemo onpegefnieHne, oCHOBaHHOE Ha
pesynbTaTax msMepeHuii. B aTom cnyyae dhokycupylolwmii npeobpasoBartenb ONpeaensatoT Kak a/eKTpoaky-
CTUYecKoe YCTPOICTBO, M3fyvaloliee Ny4yokK, LMpMHa KOTOPOro (Mo ypoBHIO cnajaHuna fo MUHyc 6 gb) Ha
3aaHHOM paccTosHUM (MeHbLUEM MNOJSIOBMHbLI MEPEXOAHOr0 MHTepBasa OT anepTypbl npeobpas3osaTens) B
NPOAO0NbLHON NOCKOCTU MEHbLLE NOMOBWHbI WNPUHBI anepTypbl Npeobpa3oBatens (Mo ypoBHIO cnagaHus o
MuHyc 20 oB B 3TOIi Xe M/I0CKOCTM), U3MEPEHHON Kak MOXHO 6/1mxe K npeobpasoBaTesto.

[ns npeobpasoBartesneil B BUae pewweTok ¢ NPSAMOYroibHOlM reomeTpueli NpoAosibHOM NNOCKOCTbIO OY-
[eT NNOCKOCTb XZ WY yz. BKIOYalLan B cebs oCb z Kak ocb nyyka. Hedpokycupyowmmm npeobpasoBare-
NAMK CUMTaIOT Te, KOTOpble He YA0BNETBOPSAIOT YKa3aHHbIM Bbille YC/IOBUAM.

3.1.5 NpumeHeHns onpegeneHnin TepmmHa «oKycnposka»

B 3.1.4 paHbl ABa onpegeneHns oKyCMpOBKM, MPUMEHNMbIE B ABYX CyYasX:

a) Ans npeobpasoBaTerneil N3BECTHOW KOHCTPYKUWKW: 3TO onpegenieHve TpebyeTtca ANna UX onucaHus,
MOZENIMPOBaHNA 1 KOHCTPYVMPOBaHUS;
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b) BTOpoe onpefeneHve NpUMEHUMO ANA U3MEPEHUI XapakTepucTUK DOKYCUPOBKN peasibHbIX Npeoo6-
pa3oBaresfieil HeM3BECTHOM KOHCTPYKLUW WA NPY HECOBEPLLEHCTBE UX UCMOSTHEHNS.

MepBoe onpegeneHne He WCNOMb3YIOT A8 peasibHbIX U3MepeHuii. B cOOTBETCTBMU CO BTOPbIM Omnpe-
AeneHnem no MeToAukam, pacCMOTPEHHbIM B pasgene 6. yctaHaBMBalT, OTHOCUTCA /M NnpeobpasoBartesib
HEen3BeCTHOI KOHCTPYKUMK K hoKycupylolwmm npeobpasoBatensM. 3HaHUSI O KOHCTPYKLUMW npeobpasosaTte-
ns (B COOTBETCTBMU C MEPBbIM onpefesieHnemM) MoryT 6biTb NMPMMEHUMbI TONbKO NPW NAaHAPOBaHUN U3Me-
peHunii. Ecnun pesynbTaTbl U3MEpPeHUn COOTBETCTBYIOT KpUTEPUSAM BTOPOro onpejenieHns, To npeobpasosa-
Teslb CYUTAIOT (POKYCUPYIOLLMM HE3aBMCUMMO OT TOro, 6blna /M ero hoKycupoBKa npefycmMoTpeHa KOHCTPYK-
uuei unn Her.

3.1.6 CyuiecTBylowue onpegeneHus Ana TepaneBTUYeECKMX MpeobpasoBaTenein (sieyebHbIX
ros10BOK)

OnpefeneHne hOKyCMPOBKW, NPUHATOE B HaCTOALLIEM CTaHAapTe, He COOTBETCTBYeT OTHOCALMUMCS K
napameTpam ynbTPa3ByKOBOro nyyka TEPMUHAM «PaCXOAALMACSH», «KONANMUPOBAHHBIN» WA «CXOAALUNINA-
ca», ucnosnblyembiMm B M3IK 61689. OnpepeneHve Tuna nyyka OCHOBAHO Ha PacCMOTPEHUU 3Heprun u
nnowaan ee pacnpegeneHns, BaxHbIX AnA npeobpas3oBaTteneil ANa ynbTpasBykoBoW dmsnotepanuun. On-
pegeneHue hOKyCMPOBKW, AAHHOE B HACTOSALLEM CTaHAapTe, OCHOBAHO Ha ApYrom napameTpe: WUpuUHe nyy-
Ka Ha ypoBHe MuHYyC 6 AB. 910 onpejgeneHve NPUMEHUMO NS UAEHTUMDUKALUW CYLLLEeCTBOBAHUA N HAXOX-
[eHVA Nona HaviBbICLLEW KOHLUEeHTpauuu. TMonoXeHns HacToswero cTaHgapTa K npeobpasoBarenam Ans
dhusmoTepanum gonyckaeTcs NPUMeEHATb UL B TOM Ciiyyae, ecnv nog hokycMpoBKO/ MOHMMAIOT «ropsiyme
TOYKM» Taknmx NpeobpasoBartesieli ¢ BbICOKMM OTHOLLIEHMEM HEOAHOPOAHOCTY MyyKa.

3.2 Tpe6oBaHUsi K CUCTEMO M METoAaM U3MepeHUi

B 3.1 6b1/10 ykasaHo, YTO U3nyyatoliee YCTPOINCTBO ciefyeT paccMmaTpuBaTth Kak O4HO Lenoe, noTomy
41O ChoKyCcUpyloLWmMii npeobpasoBarte/lb He MOXeT ObiTb OnpedesieH MO xapakTepucTukaM OTAefbHbIX ero
anemMeHTOB. MNapameTpbl POKYCMPOBKA MEAULMHCKUX YNbTPa3BYKOBbIX CUCTEM WU3MEPSAT A8 KaKon-nmbo
BblIOPaHHOI NIMHNW CKAHMPOBAHWA NPY 3afaHHbIX YCNOBUAX 3/1EKTPUYECKOro BO30YXAEeHNA JaTuMka U B On-
pefeneHHon cpefde pacnpocTpaHeHus.

3.2.1 BosiHOBbIe hOpPMbl aKyCTMYECKOTO faB/eHuns

B cBA3W ¢ Tem, 4TO nosne, nsniyyaemoe ynbLTpasByKOBbIM Npeobpa3oBaTesieM, XxapakrepusyeTcs Wmpo-
KUM pa3Hoobpasvem BOMHOBbLIX (DOPM aKyCTUYeCcKOro AaBfieHUs, AO0/KHbl ObiTb 06ecneyeHbl U3MepeHus
LLIMPOKOMOJIOCHbIX U Y3KOMOIOCHbIX MUMMY/IbCOB, CUTHA/IOB HEMNPEepPbIBHOW BOJHbI U AaXe CUrHasfoB, BOJHO-
Bas (hopmMa KOTOPbIX UCKaXeHa M3-3a HEeNIMHEWHOCTU pacnpocTpaHeHus. C 3TON uefbio B HACTOSALLEM CTaH-
JapTe MCnonb3ylT O4MH OCHOBHOW napameTp U3MepsieMoro nons — WHTerpan KsagpartoB faBfieHNs B UM-
nynece (cm. NnyHKT 3.33 B M3K 61102). [1n5 BO/HOBbLIX hOPM ONpeAeneHHoro Tuna B YC/I0BUSAX JIMHEWHOrO
pacrnpocTpaHeHus UHTerpas KsafpaToB Aas/ieHNss B UMMY/IbCe MOXET OblTb OTHECEH K 60siee NpuBbIYHLIM
TepPMUHaM aKyCTMYecKoro AasfeHuns. Hanpumep, ANS MMHENHbIX CUTHA/I0B HENpPepbIBHON BOMHbI MHTerpan
KBaApaToB AaB/feHns B UMMy/bCce, AENEHHbI Ha nepuod, NPeacTaBnsalT Kak cpegHekBajpaTuyeckoe aky-
CTMYeckoe AasfieHne B kBagparte. B gpyrux criyyasx, CBA3aHHbIX C OTHOLEHUAMU 3TUX UHTErpanos, Takue
OTHOLLUEHNA MOTYT 6bITb Bblpa)KeHbl Kak OTHOLLIEHUS KBapaToB SKBMBA/EHTHbIX AaBMEHNN, U TOrga OTHOLIe-
HVA KBaApaTHbIX KOpHel WHTerpasoB KBaApaToB AAB/EHMS B MMMY/bCE CUMTAKT aHasnoramy OTHOLUEHW
9KBVBA/IEHTHbIX AaB/EHUIA.

3.2.2 'anyyaemble nons

Mone, n3nyyaemoe ynbTpa3ByKOBbIM Mpeobpas3oBaresiem, 3aBUCUT OT €ro LUMPUHBI MOMOCHI, & Takke
TMNa MCNosib3yemMoro BO36yxaeHus. [1a MofenupoBaHusa YNbTPasByKOBOro Myyka 4acTo MUCMOMb3YHT He-
npepbIBHO-BO/IHOBOE BO30YX/JeHne, Kak 3T0 pPacCMOTPeHO B mpwunoxeHun A. MNpu mMogenupoBaHun WM-
nynbCHOrO BO36YXAeHUsA YNbTPasByKOBOro npeobpasoBaTenss HEO6XOAMMO yuuTbiBaTb BOJIHOBYHO hopMmy,
OTK/IMK 3N1eMeHTa yNbTPa3ByKOBOro npeobpasosartesis Ha UMMYSbC, a Takke rpaHuyHble ycnosus. B ceasu c
TeM, YTO WMPUHAa NOJIOCHI UMMY/bCa aKyCTUYeCKOro AaBfeHus, U3/ly4aeMoro 3/ieMeHToM, yBennynsaeTcs,
TO MMMNYNbCHOE Mosie CTAHOBUTCA 6onee rnagkumM no CpaBHEHWIO C MOMIEM HEeMNpPepbIBHONW BOJIHbI.

M3nyyaemoe nosie 3aBMCUT He TOJ/IbKO OT BOJIHOBOW (DOPMbI 3M1EKTPUHECKOTO BO3OYXAEHWUA W cpeapbl
pacnpocTpaHeHus, HO 1 OT aMNaMTyAbl Ha BXoge npeobpasoBartenis. OTO CBA3AHO C HeJIMHENHOCTbIO pac-
NpOCTpaHeHusl. 4yacTo HabgaeMoli B paccMaTpuBaeMbiX YAbTPa3BYKOBbIX NOASX. DTOT adhhekT onpege-
NSAT NapaMeTpoM HeMHeNHOoCTU pacnpocTtpaHeHus (cMm. 3.25 M3OK 61102) . B COOTBETCTBMM C KOTOPbIM
pacnpocTpaHeHve AonyckaeTCa paccmaTpvBaTh Kak IMHeHoe, ecny 3TOT napameTp meHee 0.2.



FOCT P M3K 61828—2012

3.3 O6uwee onucaHne hokycnpyembix nosoi

HoBblO TEpMWHbI AN onucaHuss POKYCUPYEMOro noss, U3sly4aemoro y/bTpa3ByKoBbIM NpeobpasoBa-
TeneMm W3BEeCTHOM KOHCTpyKuuu, npuBefeHbl B 4.2. Ha pucyHke 1 mokasaHbl NepBUYHble reoMeTpuyeckne
COOTHOLLEHNS, UCMnonb3yeMble Npu Ux onpegenexunsax. OcHoBononarawwas nHdopmauus 06 aTnx onpege-
JNIEHUAX COAEPXUTCS B NPUIOXEHUN A.

YkasaHHble B 4.2 onpefeneHvus uamMepsiemMmoi pokycupoBKM MOTYT OblTb MCMOMb30BaHbl Takke A/
onucaHusi ChOKYCMPOBAHHOIO akyCTUYECKOro Nosisi HEM3BECTHOTO UCTOYHMKA NO pe3ysibTatam U3MepeHunii. B
3TOM C/lyyae MN0CKOCTb M3MepeHuii B KayecTBe M/I0OCKOCTWM anepTypbl UCTOYHUKA BblGUMPAKT BO3MOXHO
6nmke K mnanyyateno. Ansa onpegeneHvus xapakTepucTuk 3ddpekTUBHON (HOKYCUPOBKM MOMS MCMONb3YHOT
NOHATUE 3KBUBAJIEHTHOI aKyCTMYECKOW anepTypbl Kak anepTypbl UCTOYHWMKA B 3TOM miockoctu. [na onpe-
[eneHusi napameTpoB (DOKYCUPOBKM Yy/ibTPa3BYKOBOro npeobpasoBaTesnisi U3BECTHOW KOHCTPYKLMU ero pac-
CMaTpuBaloT Kak YCTPOMCTBO C 06YCMOB/IEHHbIM HAabOpPOM KOHCTPYKTMBHbIX OCOGEHHOCTEN, KOMMEHCMPO-
BaHHOrO PaccTOAHWA W cpefbl pacnpocTpaHeHus. Mpyu aTUX U3MepeHusx TpeboBaHWA K IMHENHOCTW nons
XesnaTesnbHbl, HO He 06s3aTesflbHbl, HEOOXOANMO NULLbL yKa3aTb NapaMeTp HeSIMHEWHOCTW cpefbl pacnpo-
cTpaHeHus. Ha pucyHke 2 nokasaHbl HEKOTOpPble onpeAeneHuns, Tpebyemble A8 3TUX U3MEPEHWIA.

3.3.1 O6Lee onucaHne nonsa npeobpasoBaTteneli N3BECTHON KOHCTPYKLMUN

M3 paccMoTpeHuss noseii, n3sydyaeMbix (OOKyCcHUpyHLWMMY npeobpa3oBaTensmMy U3BECTHON KOHCTPYK-
Uun. MOryT 6bITb HalAeHbl 06 Me XapaKkTepucTki choKycMpoBaHHOro noss. o cpaBHeHUo ¢ reomeTpuye-
CKOli ONMTUKOW yNbTpasBykoBasi (POKYCMPOBKA OMUCLIBAETCA HE CTOJIb OAHO3HAYHO U3-3a BO3MOXHOW Au-
pakuun B ynbTPa3ByKOBOM Myuyke, CBA3aHHOW C pasMepamu npeobpasoBaTtenisi, COU3MEpPUMOro C AJIMHONA
BOJIHbI. EcTecTBeHHas hokycnpoBka Myuyka coyetaeTcss C )OKYCMPOBKOW B NIMH3E WU APYTOM (POKYyCUpYto-
Lem ycTtpoiicTBe. B pesynbTate KOMGMHAUMUM 3TUX (DOKYCUPOBOK MECTOMOJIOXEHNE HaWMEHbLUER WUPUHbI
nyyka Ha ypoBHe MUHyc 6 ab B 06LieM cilyyaB He coBnajaeTt c reoMeTpuyeckum hokycom hokycupytoLlero
yCTpONCTBa M HaxoAWTCA OT npeobpasoBartesns NpUbAN3MTENbHO HA PacCTOAHUN

(D

rae 2T— nepexofHblii UHTepBasl, (POKYCHOE PacCTOsiHUE NMPU eCTECTBEHHON (hOKYyCUMPOBKE:

F — reomeTpuueckoe phoKycHOe paccTosiHue (MOSICHEHHOE B NPUNOXEHUN A).

BbipaxeHne (1) nokasbiBaeT, YTO PacCTOsHWE A0 MOMIOXKEHWS MUHUMAJILHOW LMPUHBI Ny4Yka HE MOXeT
npeBbIaTh NEPEXOAHOr0 UHTEpBana, Aaxe ec/v reomMeTpuyeckoe (POKYyCHOe paccTosiHue Gofiblle 3TOro
VHTepBana.

Mexzy xapakTepucTvkamu choKyCHPOBAHHbLIX Y HECIOKYCMPOBAHHbLIX MOMei cylecTByeT npu6amsu-
TenbHoe cooTHoweHwue. Mpounu nyuka B NPOAOSLHOW MIOCKOCTY HA OCEBOM PAaCCTOSIHUU Z B (DOKYCUPO-
BaAHHOM MOJie COBNaAalT no popmMe C NpocunemM nydyka B HECHOKYCMPOBAHHOM Mosie Ha 3KBUBASIEHTHOM
paccTosiHum 2C[cM. NpUIoXeHve A AN annpokcMMauuii, UCNosib3yembIX Npu BbIBOAE BblpaxeHusi (A.8)].

(BepHo npu z* F 1 F NoNoXUTeNbHOM). (2)

M3 BbipaxeHns (2) BUAHO, YTO XOpoLleli annpokcumalmein nons gokycupytolero npeobpasosatens (B
NPOAO/IbHON NA0CKOCTN) ByayT BCe hopmbl Npodinns nyuka Hed)oKycupylowero npeobpasoBaresis TOro xe
camoro pasmepa B 6/IMKHEM 1 Aa/bHEM MONAX HA PACCTOAHUN MeXAy YNbTpa3BykoBbIM NpeobpasoBarenem
1 ero reomMmeTpuyeckum OoKycom. B Touke reomeTpuyeckoro okyca aKBMBaSIEHTHOE PaCCTOSHNE CTaHOBUT-
cs1 6eCKOHEYHbIM 1 BbipaxeHue (2) B Hell He paboTaeT, NOCKONbKY hopMa Npodhnaa nyyka CTaHOBUTCH Ta-
KOV Xe. KOTOpylo monyyatlT B fanbHEM nosnie HeddoKycupytoLlero npeobpasoBaTens TeX Xe caMblx pasme-
poB. 3ameHeHne nonsa gokycupytowero npeobpasosaTens yCKOPAETCA B COOTBETCTBMU C BbipaxkeHuem (2)
No CPaBHEHMIO C MOMIeM HedOKyCUpyoLLero npeobpasoBaTesis, 1 WMPKHA Myyka CTAHOBUTCS MEHbLUE, YeM Y
Hedhbokycupytollero npeobpasoBartensi, Ha PaccToOAHUAX, NPUBAKAILWUXCSA K reoMeTpnyeckoMy ¢oKyCcHo-
my.

B HEKOTOPOM OTHOLLEHMMW 3TO COrflacyeTcsl U C onpeseneHneM nepexofHoro NHTepeana Kak paccTos-
HUS. OoTAenswoLwWwero 6amxkHee 1 ganbHee nNons HedoKycupyloLwero npeobpasoBaTens: 3TOT y4acTOK MOXeT

5
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6bITb HalifieH npu nNoJo6HOM npeAcTaBneHMn cOKycrpoBaHHOrO nons. CdoKycrpoBaHHOE Mose MOXeT
6bITb pasfeneHo Ha TpM yyacTka: 61mkHAS 30Ha PpeHens, dhokanbHan 30Ha PpayHrodepa n fanbHAa 30Ha
dpeHens, Kak 3T0 NokasaHo Ha pucyHke 3b. COOTBETCTBYIOLLME PACCTOAHUSA MeXAy 3TUMK 30HamMu onpeje-
NAT KakK 6MXHWUIA nepexoHblii nHtepsan zNID

sl @3)

ZNTD 27 F

¥ fanbHWii nepexopHslii MHTepsan zFO

4)

ZFTD z7 F

Bonee nogpo6bHas nHopmauma 06 aTUX MHTepBasniax CoOAEPXMUTCSA B NPUIOXEHUN A.

3.3.2 TlnocKoCTb CKaHWUpPOBaHUA M ynpaB/ieHne nyvykammu

MpefycMoTpeHbl He TONbKO (hOKyCHpPOBKa Ny4YkOB, HO U M3MEHEHWe UX HanpasfeHus. STO Hanpasse-
HVWe COOTBETCTBYET /IMHUW CKaHMPOBAHWSA U OCY Nyyka AN Kakoh-1mbo 3afaHHOW rpynmnbl 3/1EMEHTOB Y/bT-
pa3ByKoBOro npeobpasoBatens. MNA0CKOCTb (MM NOBEPXHOCTb) CKAHMPOBAHMA — 3TO NSIOCKOCTb (MAKU Mo-
BEPXHOCTb). cofepxallas BCce MHUN YNbTPa3BYKOBOr0 CKaHUMPOBaHMWSA. MN0CKOCTb CKaHMPOBaHNA Ha3blBaOT
TakKe asnumyTasnibHOM NI0CKOCTbI0. B 60/bWINHCTBE CyyaeB TOJLWMHHAA M/IOCKOCTb OPTOrOHas/lbHa asnmy-
Ta/IbHOW MNIOCKOCTU W COLEPXUT LEHTPasbHY0 JIMHUIO CKAHUPOBAHWSA, COOTBETCTBYHOLLYHD HanpaB/ieHUHo
HEeOTK/IOMEHHOTrO Myuka.

CTpyKTypa NuHWUI CKaHWPOBaHWA 3aBWCUT OT hopmaTa M306paxeHus, reomMeTpun ynbTpasByKOBOIO
npeobpasosaTtens u crnocoba ero Bo3dYXAeHusA. Huxe pacCMOTpeHbl HEKOTOPbIE NPUMEpPbI CKAHNPOBaHUS:
ceKTopHoe (YrnoBoe), NMUHeliHoe (CABUIOBOE) 1 ABYXMEPHOE.

CekTopHOe (yr/10BO€) CKaHWpOBaHWE BbIMOTHAIOT C MOMOLLbI MEXaHW4YeCcKOro kayaHus OAWHOYHOro
npeobpasoBartenisi B apke WM M3MEHEHVWEM 3/1eKTPOHHOIO BO3GYXAEHUSI TPynMbl 3/1IEMEHTOB YNbTPa3BYKO-
BOr0O nNpeobpa3oBaTenisi, Bbi3blBalOLWVMM Yr/10Bble OTKNOHEHWSA MNyyka. Pe3ynbTupylowas cTpykTypa SNHWUIA
CKaHVpOoBaHUs nMeeT BeepoobpasHbIii BUA, AaloWwnii CEKTOPHbIA hopMaT n3obpaxeHus.

HeynpaBnsiemblii My4Yok HanpasfieH B CTOPOHY U3/ly4yeHWs 6e3 Kakoro-nmbo OTKIOoHeHus. Hanpasne-
HMe 3TOro nyyka COOTBETCTBYET LeHTPasIbHOW IMHNN CKaHWPOBaHUA CEKTOPHOr0 CKaHMpoBaHuA. Kak npaBu-
0. 4NA CUMMETPUYHOTO Y/IbTPa3ByKOBOro npeobpasoBatens Heynpas/seMblli My4OK MOXeT ObiTb BblGpaH
861131 OCY MM NNOCKOCTN CUMMETPUMN YNIbTPa3ByKOBOro npeobpasosaTens.

JNInHeliHoe cKaHVMpOBaHWe OCYLLeCcTBAAT NocnefoBaTe/lbHbIM BO30YXAEHWEM aKTUBHbIX 3/1EMEHTOB
WAN TPYNn 3/1eMEHTOB Y/IbTPa3ByKOBOrO npeobpasosaTesnis BAOMb NMOBEPXHOCTN 3/IEKTPOHHOW pelueTkn (Mnm
MexaHW4yeckUM nepemMelleHneM oANHOYHOro npeobpasoBaresns).

Ecnu peluetka aneMeHTOB Maockas U IMHelHasA, To rpynna napannenbHbIX MHWA CKaHUPOBaHWUA 06-
pasyeT NpsAMOYro/ibHbIA hopmat n3obpaxeHus. MNpy BorHyToli hopme SIMHEHON pelueTkn nocregoBaTesb-
Hoe BO30OyXAeHue rpynn 3/1eMEHTOB Y/bTPa3BYKOBOro npeobpasoBaTtenss NpuBOAUT K YINOBOMY pasjene-
HUI0 NHUIA CKaHMPOBaHWA, 4YTO o0b6pa3yeT CEKTOpPHbI hopmaT usobpaxeHus. B aTom cnyyae yrnosble oOT-
K/TOHEHMS Nyyka CBA3aHbl C reoMeTpueil npeobpasoBartesnis, a He C KakuM-/IMb0 3/1eKTPOHHbIM ynpaBieHn-
em.

B 60MblIMHCTBE CryYaeB A5 OTK/IOHEHUS 1 (hOKYCUPOBKM Myyka MCMOMb3YIT KOMOUHALMIO 3TUX Me-
TOAOB. [1NA pacCMOTPEHHbIX Bbllle CUTyauMii MeXaHUYeckve NINH3bl C PUKCMPOBaHHbLIM (POKYCHbIM paccTos-
HWEM MPUMEHSIIOT TOMIbKO AN (DOKYCUPOBKU B TOJILLMHHOW MIOCKOCTU. [N ABYXMEPHbIX pelleTok naoc-
KOCTb CKaHVWpOBaHUS HE 3aBUCUT HanNpsiMylo OT (hOPMbl WM reomMeTpumn peluetki. B atom cnyvae dokycu-
POBKM B TOJILUMHHON ¥ a3vMyTasIbHOW MMOCKOCTAX OfMHaKOBbl. [1a ynpaBneHus n oKyCUpoBKM Myyka B
KakoM-n1M60 BblIGpaHHOM HamnpaB/ieHMM OTHOCUTESIbHO anepTypbl NpeobpasoBaTens MOryT 6biTb O4HOBpe-
MEHHO 3a/elicTBOBaHbl AMaroHasbHble CErMeHTbl PeLleTku UKW BCe 3/1eMEeHTbl pelleTkn. B 6onblinHcTBe
MeTOAO0B, MPUMEHSIEMbIX AN (DOPMUPOBAHMSA TPEXMEPHOTO M300paKeHus, pelueTky nepemeLialT yepes
CEepUo NJI0CKOCTEN, NO3BONSAIOLLYH MOSYYNTb U306paxkaeMblii 06beM. B 3TOM cnyyae MonoXeHue Kaxpgoi
NI0CKOCTN CKaHMpPOBaHWA ABNSEeTCA (hyHKUMEen BpeMeHW U CBA3AHO C COOTBETCTBYHOLLEW OPTOroHanbHOM
TO/IWMHHON N/I0CKOCTbIO. CyLlecTByeT LeHTpasbHasA /IMHAA CKaHUPOBaHWA B MJIOCKOCTW CKaHMPOBaHWSA, a
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LLeHTPasIbHYI0 MI0CKOCTb CKAHWPOBAaHMS YacTo pacrnosiaraloT B6/U3N OCU WM NIOCKOCTA CUMMETPUN YAbT-
pa3ByKoBOro npeobpasoBartens.

4 OnpegeneHus napameTposB (POKYCUPOBKU

4.1 OCHOBHblE MOOXEHUSA

PaccMOTPEHHbIE HUXE OMNpeaeneHnsi OTHOCATCS K TPeM OCHOBHbIM KaTeropusiM. Bo-nepsbiX, 3TO onf-
pefeneHusi. HENoCpPeACTBEHHO MpUMeHUMble A8 ONUCAHUA W MOAENMPOBaHUA (POKYCUPOBAHHLIX MOMeid.
BTopas rpynna onpegeneHuii 0THOCUTCS K M3MEPeHUsIM (pOKyCMPOBaHHbIX Mosieil. HekoTopble U3 TEPMUHOB
BTOPOI rpynnbl OTHOCATCA U K NepBOi kaTeropuu. B TpeTbio rpynny Bk/OUYeHbl 06LeynoTpebuTesbHble
TEPMUHBI, Kacawouwmecsi (pokycupoBku. OnpeaeneHus, Ucnosb3yemMble paHee, JO/MKHbI 6biTb MOAUGULMPO-
BaHbl UK 06YC/IOBJIEHbI CNELManbHO, YTO6Bbl YCTPaHUTL HEOLHO3HAYHOCTb NpY MX NpUMeEHeHun. Mepeunc-
NleHHbIe B 4.2 onpejesieHns NpuBeAeHsbl He No rpynnam, a B and)aBUTHOM Nopsigke (Mpy UX 0603HAUYEHUN HA
aHrIMicKoM A3bIKe).

4.2 TepMUHbI 1 onpegeneHus

B HacTosleM cTaHAapTe NPUMEHEHbI CNeayoLiMe TEPMUHbI C COOTBETCTBYHOLLMMU ONpeaeneHnsaMu:

4.2.1 BonHoBas popma akycTMyeckoro mmnynbca (acoustic pulse waveform): 3aBucumocTb OT
BPEMEHN MIHOBEHHOIO aKyCTUYECKOro AaBfieHUsi B Kakoh-nnbo 3afaHHOM TOYKe akyCTUYecKoro nons, pac-
cMmaTpvBaemMas 3a Nnepuoj BpeMeHu, JOCTaTOYHO GO/bLUOW, YTO6bI BKIUYUTL B Ce6A BCH CYLLECTBEHHYH
aKycTuyeckylo MHdopmaumio 06 oTAeNIbHOM OAWHOYHOM WU 3ano/IHEHHOM UMMNY/bCE WAV OLHOM MNepuoge
HenpepbIBHON BOMHbI (M. M3OK 61102).

MpumMeuyaHue — B HEKOTOPLIX C/ydYasx, Takux, Hanpumep, Kak MOAyIMPOBaHHbIA Mo aMnAnTyae UMMy be,
BCS NOC/IEA0BATE/IbHOCTL UMMY/IbCOB MOXET 6biTb 06pa3oBaHa B BuAe rpynmbl 6/IM3KO PACNONOXEHHbIX UMMY/bCOB,
OTCTOALMX APYT OT Apyra no BPeMeHU, MHOTO MeHbLLEM, YeM Nepuog, NOBTOPEHUs! BCeli N0CNeA0BaTelbHOCTY.

4.2.2 konbueobpasHasa (konbuesas] peweTka (annular array): Kakas-nv6o rpynna 3/1€MeHTOB Y/bT-
pa3ByKoBOro npeobpasosartenisi C U3NyyatolyMn 31eMeHTamMy, PacrnofioXeHHbIMU B OAHOW W TOW e nioc-
KOCTW UM Ha KPUBOJMIMHEHOM NOBEPXHOCTH, COCTOSAILLANA U3 KOHLLEHTPUYECKNX 3/IEMEHTOB C 3N1EKTPUYHECKNM
ynpaBsfeHvem ha3oi Bo3byxaeHUa na hOpMMPOBaHNA aKyCTMYECKOro Nyyka.

4.2.3 anepTypHas pasHOCTb aKkycTuyeckoro nytu (aperture path difference) A. m: PasHocTb AnvH
aKycTuyeckoro nyTv oT reoMeTpuyeckoro dpokyca Ao Kpas anepTypbl npeobpasoBaTens U [0 TOUYKM nepece-
YeHMs ocK Nyyka C NJOCKOCTbI0 anepTypbl npeobpa3oBarens B Kakoi-nnbo 3afaHHOW NPOAObLHOW NA0CKo-
CTU AN HEOTKIOHEHHOro nyyka (6onee NoApo6HO CM. PUCYHOK 6 1 NpunoxeHne A).

4.2.4 anogusauun (apodization): VisameHeHne amnanTyabl BO3OYXAEeHMS NOo anepType npeobpasosa-
Tens.

4.2.5 cpefHeapudmeTnyeckas yacTtoTa akycTuyeckoro Bo3geicTBusa (arithmetic-mean working
frequency); fA. T'y: ApudpmeTtuueckoe cpegHee yactoT f, 1 f2 Ha KOTOpbIX aMNUTyAa cnekTpa akyCcTuyecko-
ro AaBneHns cTaHoBUTCA Ha 3 AB HWke amnAuTyAbl NMKOBOIO 3HAYeHUs.

4.2.6 oceBas pa3HoCTb akycTuueckoro nyTtu (axial field-point path difference) ['. m: Pa3HocTb gnunH
aKyCcTMYeCcKoro nyTu OT Kakolii-nm6o 3afaHHol TOYKM Ha OCK Nyyka [0 Kpasi anepTypbl npeobpasoBaTesnsa u oT
3TOIN Xe TOUKM A0 TOUKM NnepeceyeHns ocu myyka C MI0CKOCTbI0 anepTypbl NpeobpasoBarens B TON xe ca-
MO NpPOAO/bHONM NAOCKOCTW, ANA KOTOPOl Oblna onpefesieHa anepTypHas PasHOCTb akyCTUYecKoro nytu
(6onee Nogpo6HO CM. PUCYHOK 6).

4.2.7 asumyTanbHaa ocb (azimuth axis): Ocb nepecevyeHns a3nMyTasibHON NAOCKOCTU U MIOCKOCTU
anepTypbl UCTOYHMKA (MIOCKOCTM U3MEPEHWs) WKW MIOCKOCTM anepTypbl npeobpasosaTens (Boobpaxae-
MOI4) (CM. PUCYHOK 7).

4.2.8 asumyTanbHaa nnockocTb (azimuth plane): MAOCKOCTb CKaHMPOBaHWA A5 CKaHWPYHOLLEro
yNbTPa3ByKOBOro npeobpasoBaTesns WaM rNaBHas NPOAO/SbHAsA MMIOCKOCTb A HeCKaHVpyowero ynbTpa-
3BYKOBOrO npeobpasoBarens.

4.2.9 nnowagb ny4yka (beam area) Ab. M2: MNnowasb B Kakoli-nMbo 3afaHHOl NIOCKOCTU, NeprneHau-
KYNSIPHOW K OCK nyuka, cofepxalyas BCe TOYKW, AN KOTOPbIX MHTErpana KBagpaToB JaB/ieHWUs B MMMy/bce
60/blUEe KakoW-NM60 onpefesieHHOl YacTh MakCMMaslbHOTO 3HAuYeHWs WHTerpana KBagpaToB [aBfieHUs B
nMnynbce B 3TOW NaockocT. Ecnu nonoxeHne NaoCKOCTU He ykasaHo, TO OHa npepgcTaBfiseT coboi nnoc-
KOCTb. cOfepXallyld TOYKY, COOTBETCTBYIOLLYIO MPOCTPAHCTBEHHOMY W BPEMEHHOMY MWKY akyCTU4ecKoro
haBneHns ANns Bcero akyctmyeckoro nons (cm. M3K 61102).
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MpumeuaHune — lMnowans Nyyka MOXET GblTb COCTAB/IEHA U3 HECKO/IbKUX YaCTeil.

4.2.10 dhokanbHasa nnockocTb nyyka (beam area focal plane): MnockocTb, NepneHAUKyspHas K ocu
nyyka u cogepxatias QoKyc nyyka.

4.2.11 dokyc no nnowaan nyyka (beam area focus): Touka Ha Ocu Myyka, A8 KOTOPOW nowiazb
nyyka (Ha ypoBHe MUHYC 6 AB) MUHUManbHa.

4.2.12 ocb nyuyka (beam axis): MNpamas nMHWA, Nnpoxogsawas Yepes LeHTpouabl MHTerpasios Kkeagpa-
TOB AaBfeHnss B UMNynbce (MU LEeHTpasbHble TOYKU Nyuyka) ABYX MockocTei. MecTonosioxeHne nepsBoii
NI0CKOCTW NpeAcTaBnseT cob0il MecTononoxeHne hokanbHO NI0CKOCTV MO AAB/EHWNI0 — MIOCKOCTH, CO-
Jepxalieli MakcMMyM UHTerpasna kBafpaToB AaB/eHUs B UMMy/bCe WAW. Kak BapuvaHT, cogepxaliei oau-
HOYHBI rNaBHbIA NenecTok (HanpaBneHHOCTH), HaxoAswWwmiica B hokanbHoli 30He ®payHrodepa. MecTtono-
NOXeHWe BTOPOI M/IOCKOCTM, KOTOpas [O/MKHA ObiTb mapassiesibHa NepBoii U UMEeTb Te Xe caMble Hanpas-
NIeHNs CkaHMpoBaHus (ocy X M'Y), 4TO U nepBas, [O/HKHO HaxoguTcsa Hanbonee ganeko OT NMepBOi NI0CKO-
CTW. HACKOJIbKO 3TO NPaKTUYECKN OCYLLEeCTBMMO.

MpumeyaHnune — IT0 onpefenieHne COOTBETCTBYET (POKyCMpPYOLWMUM npeobpasosaresiaMm, B TO Bpems
KakK onpefeneHne ocu pacnpocTpaHeHus nyyka, AaHHoe B MOK 61102. 6onee npuMeHUMO ANsi HedhoKyCcHpyoLwmx npe-
obpasoBateneii (CM. 6.2 1 PUCYHOK 2).

4.2.13 yeHTpanbHasa Touka nydka (beam centrepoint): Touka nepecevyeHUss ABYX UHUI, MPOXOASALLNX
yepes cpefHne TOUKM NO WMPUHE MyyKa B [BYX OPTOrOHasIbHbIX N/IOCKOCTAX — XZ U YT.

4.2.14 wvpuHa nyyka (beamwidth): w6, w,,, M: Hanbonbluee nonepevyHoe paccTosiHe MexXAay
ABYMSA TOUKaMMN Ha KakoW-nmbo onpefeneHHoR ocu, nepneHAnKyNspHOA K ocu Mnydka, B KOTOPbIX MHTerpan
KBaApaToB AaBfeHuss B UMMy/bCe najaeT Ha kakoe-nnbo onpefesieHHoe 3HauyeHue OT ero MakCMmyma Ha
ocu nyyka (CM. pUCYHKN 4 1 7).

MpumeyaHune — Kak npaswio, LWMPUHY Ny4yka onpeaensoT npy ypoBHAX cnafjaHus, paBHbIX MUHYC 6 ab,
MuHyc 10 b n muHyc 20 A6 oT mMakcumyMa. [eumbens! BblMMcNsaT kak 10 norapudMoB OTHOLLUEHUS MHTErpasioB (CMm.
PUCYHOK 7).

4.2.15 dokanbHas nuHua no wupuHe nydka (beamwidth focal line): SluHuA, nepneHankynsapHas K
0OCK Nyyka M npoxogswas yepes hokyc nyuka B Kakoi-nmbo onpefeneHHon NpoAosIbHON NAOCKOCTU (CM.
PUCYHOK 7).

4.2.16 dokyc no wupuHe nyyka (beamwidth focus): Touka Ha ocu nydka, 418 KOTOPOIA LWMPUHA NyyKa
Ha ypoBHe MUHyc 6 Ab, nsmepeHHas neprneHAuKYNspHO K OCK 1 B Kakoi-nnbo onpeAeneHHoNn npoaonbHol
NI0CKOCTW, MUHUManbHa. Mpu ABYXMepHON hokycupoBke, T.e. NPU WUCNO/b30BaHUN Pa3/IMYHbIX NPOAO/b-
HbIX M/IOCKOCTEN, 3HAYEHNA LNPYHbI Ny4Yka MOTYT 6bITb B 06LLEM C/lydae pasnnyHbl (CM. PUCYHOK 7).

4.2.17 cpepHsAs Toyka no wupuHe nyyka (beamwidth midpoint): J/inHeiiHoe ycpegHeHue nonoxeHui
LLleHTPOB 3HAYeHWI LNPWHBI My4YKa B MIOCKOCTU, BbINOAHAEMOE N0 60/1bLIOMY KOIMYECTBY YPOBHEN LUMPUHBI
nyyka, HacKko/IbKO NO3BONSAET YPOBEHb CUrHana, kak aTo npeAcTasfieHo B Tabnuue B.2 (npunoxenue B).

4.2.18 wunpokononocHbli curHan (broadband signal): CurHan ¢ NpoUeHTHbIM COoAepXXaHWeM ero yac-
™, onpeaensiemMoil ypoBHEM CHWXeHuUs B MUHyc 3 Ab. 6onblueid, Yem 25 %, rae NpoLEeHTHOe cofepxaHue
4acTy LIMPWHBLI MOOCHI ONpeAeneHo Kak LUMpUHa Mosiockbl, YMHOXeHHasa Ha 100 u geneHHas Ha cpefHe-
apuMeTUYecKy YacToTy aKyCTUYecKoro BO34eincTBns.

4.2.19 curHan HenpepbIBHOW BOJIHbI (continuous-wave signal): MoHoxpomaTtnyeckuii (T. e. ogHo4ac-
TOTWbIA) CUTHAS1, HE MOAYNMPOBAHHBIA MO amMnAnTyAe.

4.2.20 kpuBoNnuHeiHan peweTka (curvilinear array): PelweTka v rpynna 3/1€MeHTOB Y/bTpa3BYKo-
BOro npeobpasosartens, cocToswasa U3 LLenoykn 31eMeHTOB y/1bTPa3ByKOBOro npeobpasosaTesns, pacnoso-
XXEHHbIX Ha KPMBOJIMHENHON NOBEPXHOCTU, KOTOPbIMW [LONYyCKaeTCA yNpaBnATb 3/1EKTPUYECKN AN U3MeHe-
HVS XapakTepuUCTUK akyCTUYECKOro nyyka u/uam ero HanpasneHus.

4.2.21 rny6uHa nonsa (rnybuHa cokyca: hokanbHasa rnybuHa: rnybuHa dpokanbHoi 30Hbl) (depth-of-
field. depth-of-focus, focal depth, focal zone depth); Ado*, m: PaccTtosHue mexay ABYMS TOYkaMu BAOJ/Ib OCU
nyyka B Kakoin-mb6o o6ycnoB/eHHON NPOAO/IbHON MA0CKOCTU, ONpefensiemMbiMyi X MeCTOMNOMOXEHNEM Kak
nepeg hoKycoM Myyka, Tak U 3a HUM, /19 LWWMPUHbI My4YKa Ha YPOBHE MUHYC 6 AB. YMHOXeHHOe Ha Koadhdu-
LMEHT, paBHbIi 2.

MpumeyaHune — lNpu NPOEKTUPOBAHUM, EC/IN MEXAY (HOKYCOM Nyyka W NIOCKOCTbLIO anepTypbl Npeo6paso-
BaTesis OTCYTCTBYET Takasl Touka, TO A1 onpefesnieHus ry6uHbl Noss co CTOPOHbI NPeo6pasoBaTens BbIGUPAOT TOUKY
B N/I0CKOCTY anepTypbl Npeo6pasosatens. Mpu n3MepeHusix, ecnm mexay (okycom nydka 1 NaocKOCTbI anepTypbl vc-
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TOYHMKA OTCYTCTBYET Takas Touka, TO AJ1A onpeaenieHnst ry6uHbl Nosisi CO CTOPOHLI Npeo6pasoBaTesisi BbIGMPAOT TOUKY
B N/IOCKOCTU anepTypbl UCTOYHMKA (CM. PUCYHOK 7).

4.2.22 noBepxHocTb athhekTnBHoW chokycuposku (effective focusing surface): MoBepxHocTb, on-
pegensiemasi NOCTOAHHOW ha3oli (CurHana), Kpas KoTOpoi coBnagatoT € KpasMu anepTypbl npeobpasosate-
nA.

MpumMmeuyaHue — [Ins peLLETOK NOBEPXHOCTLIO C MOCTOSIHHOV (ha3oli C/yXUT NOBEpXHOCTb, 06pasoBaHHas
Mp1 OLHOBPEMEHHOM BO36YXAEHWUM KaKAOTO 3/1eMeHTa PeLleTkn Tak. YTo6bl 06ecneunTb (POKyCUPOBKY Mydka v ynpas-
NATb JIMHWSIMW CKaHUPOBAaHUS.

4.2.23 ahhekTnBHAA AnunHa akyctuyeckoro nytu (effective path length) oT. Mm: PacctosHue, aksu-
Ba/IeHTHOe 06Leil A/IMHe akycTUYecKoro nyTu (Mexay Kakoi-nnb6o obycnoB/eHHOW TOYKOM NONA U Kakow-
nn6o 06yCNOBNEHHOW TOYKOW Ha MOBEPXHOCTU 3thdrekTMBHOrO hoKycupoBaHus npeobpasoBartens). Ecnm
npeo6pasoBarteslb UMeeT /INH3Y, TO NYTb B IMH3E, Kak YacTb O6LLEro nyTW, cnefyeT YMHOXWUTbL Ha OTHOLLE-
Hue c*/cL, rae a — CKOpOCTb 3BYKa B /IMH3E, a C* — CKOPOCTb 3ByKa B Bofe (M3MepuTenbHO cpeae).

MpumeuyaHune — BOBONLWMHCTBE Cly4aeB 3TO onpedeneHne npumeHMma ans npeobpasosarteneli N3BecT-
HON KOHCTPYKLMKW; B MPOTMBHOM C/lyyaB 3DDEKTUBHYIO AJIMHY aKyCTUYEeCKOro MyTu U3MepsloT Mo 3aAepXke BPeMeHM
NPOXOXAEHUS CUTHANA MeXay ABYMSI 06YCMNOBMEHHbIMY BbilLe TOUKAMMU U pasfensaioT 3TO BPemMs Ha CKOPOCTb 3Byka B
BofZe (M3MepUTeNbHOI cpeae).

4.2.24 scppexkTnBHaA anuHa BosiHbl (effective wavelength) /1. m: MpogonbHas ckopocTb 3BYyka B cpe-
[le pacnpocTpaHeHus, AeneHHas Ha cpefHe-apudMeTUUecKyto 4acToTy akyCTUYEeCKOro BO3AeicTBus.

4.2.25 TonwmnHHaa ocb (elevation axis): /lnHus, nexawas B NJOCKOCTU anepTypbl UCTOYHMKA (MocC-
KOCTW M3MepeHUs) UIN B NIOCKOCTU anepTypbl NpeobpasoBaTens, NepneHanKynapHas K asuMyTasibHOW ocu
(cM. pucyHoK 7).

4.2.26 TONWMHHaA NaockocTb (elevation plane): MnockocTb, cogepxalas TOAWMHHYO OCb U nep-
NeHAMKynsapHasn K a3uMyTasibHON ocu.

4.2.27 BHewHAA anepTypa npeobpasosatens (external transducer aperture): YacTb NOBepxXHOCTU
yNbTpa3ByKoBOro npeobpasoBartens WAU TPynnbl 3/1EMEHTOB YNbTPa3BYKOBOro npeobpasoBartens, W3ny-
yalwiaa ynbTpasByk B cpefy pacnpocTpaHeHus v JOCTynHas AN1S W3MepeHWil ¢ NoMoLybio rMapodoHa B
BbIOpaHHOI cpefe pacnpocTpaHeHus (kak npasusio, BoAe) (CM. pUCYHOK 2).

4.2.28 uncno T, Fn(f number): OTHOLWeEHVE reoMeTPUYEcKOro hOKYCHOMO PACCTOSHUSA K LIMPUHE anep-
Typbl Npeo6pa3soBaTens B Kakoin-nn6o o6ycnoBNEHHON NPOAONbHON NIOCKOCTY.

4.2.29 panbHee none (far field): AkycTuueckoe (3ByKOBO€) Mosie Ha PacCTOAHWUAX OT Y/IbTPa3BYKOBOrO
npeobpasoBaTtenis, NPy KOTOPbIX 3HAYEHUSA MTHOBEHHOrO akyCTUYEeCKOro AaBneHns u konebatenbHol cKopo-
CTMW YacTuL, B CYLLECTBEHHOI CTeNeHU coBnagatrT no gpase (cm. M3K 60050 n MK 61102).

4.2.30 panbHAA 30Ha ®peHens (far Fresnel zone): O6nacTb 3a hokanbHON 30HON ®peHens ansa ¢o-
KyCMpYyHLMUX npeobpasoBaTenein B kKakoli-Nnn6o 06yCcNoBAEHHON NPOL0/IbHOW N10CKOCTHU.

MpumeyaHue — Ecnn reometprnueckoe hokycHoe paccTosiHue 6osblie PeneeBcKoit AIMHbI, TO JasibHei
30HblI PpeHens He cyllecTByeT (CM. pUCyHku 3b 1 6).

4.2.31 panbHuii nepexofHblin uHtepsan (far transition distance) Zftd. m: Hanbonblwee pacctosiHne
0T y/AbTPa3BykOBOro npeobpasosaresisl, Ha KOTOPOM MOAY/lb PA3HOCTU MeXAy anepTypHOW pasHOCTbIO aky-
CTUYECKOro MyTW 1 0CEBOW PasHOCTbIO aKyCTUUYECKOro NyTu paBeH NOMoBUHE 3P EKTUBHOW ANUHBI BOSHBI.

MpumeuvaHune — [lanbHuit NnepexofHbli MHTepBa AaH B ypaBHeHUM (4) (CM. NpuioxeHne A u pucyHok 3b).

4.2.32 chokanbHasa 3o0Ha PpayHrodepa (focal Fraunhofer zone): O6nacTb BAOMb OCK Mydka, Nnexa-
was Mexay 61mKHUM NepexofHbiM MHTEPBAsIOM U AasbHUM NepexoAHbIM MHTEPBasIOM U A5 (hOKyCupyto-
Lwmx npeobpasoBaresnieil IKBUBaIeHTHasA 061acTy yNbTPa3BYKOBOro Mos OKOI0 reoMeTpmyeckoro cokyca B
Kakoi-nn6o BbIGPaHHOWM NPOAONBLHON NIOCKOCTM, KOrja oceBas Pa3HOCTb aKyCTMYECKOro MyTu Haxogutcsa B
npegenax nonoBuHbI A/IMHBI BOSIHbI aNepTYPHON Pa3HOCTU akyCTUYECKOro NyTy.

MpumedyaHune — Mogpo6HOCTN ITOTO ONpeAeneHnst NpUBeAEHbI B MPUAoXeHUn A (CM. pucyHku 3b u 6).

4.2.33 hokycupytowmnii npeobpasosatens (focusing transducer): 3nekTpoakycTMyeckoe yCTPOMCT-
BO. reHepvpyoLee Ha HEKOTOPOM PacCTOSIHAM, MeHbLIEM MOMOBUHLI NEPEeXOAHOr0 HTepBasia oOT anepTypbl
UCTOYHMKA B MPOAOJIbHOW M/IOCKOCTM, MY4YOK, LUMPWHA KOTOPOro (MO YPOBHIO cnajaHus A0 MuHyc 6 AB)
MeHbLUE NOJSIOBUHbBI LUMPUHLI anepTypbl UCTOYHUKA (MO YPOBHIO cnagaHusa Ao muHyc 20 gb B 3Tol Xe noc-
KOCTU). M3MEPEHHOI Kak MOXHO 6/1mke K yNbTpa3BykoBOMY npeobpasoBatesto.
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MpumeuaHune — lpn NpoekTMpoBaHUM HOKyCHpYOLLMIA NpeobpasoBaTesib — 3TO 3/1EKTPOaKyCTU4eckoe
YCTPOICTBO, reHepupytoLLee Ha HEKOTOPOM PaCcCTOSIHUM, MEHbLUEM MOMI0BMHbI NEPEXOAHOr0 MHTepBasia OT anepTypsbl
npeo6pasosarenis B NPOAO/ILHOM MNOCKOCTM, My4OK, LUMPUHA KOTOPOro (MO YPOBHIO cnafjaHns Ao MUHyC 6 AB) MeHbLue
MOIOBUHbI LUMPUHBLI anepTypbl Npeo6pasoBatens (B 3TOW e N1ockocTyh) (CM. PUCYHOK 7).

4.2.34 30Ha ®payHrocepa (Fraunhofer zone): Ansa Hedokycupytowero npeobpasoBaTens 370 06-
nacTtb 3a PeneeBckoil ANWHO OT anepTypbl Npeob6pa3oBaTens B Kakoi-nmbo BblGpaHHON NpPOAO0NbHOM
Na0CKOCTN (CM. PUCYHOK 3a).

4.2.35 30Ha ®peHensa [6nuxHee none] (Fresnel zone — near-field): Ana HedokycupytoLiero npeo6-
pa3oBartens ob6nactb B npegenax PeneeBckoi A/MHbI OT anepTypbl npeobpa3oBatens B Kakoi-nn6o Bbi-
6paHHOI NPOAONBLHOW NIOCKOCTH (CM. PUCYHOK 3a).

4.2.36 reomeTpuyeckme rpaHuubl nyyka (geometric beam boundary): MNMoBepxHoCTb, cogepxalias
npsMble IMHUW, NPOXOAsLLMe Yepes reomeTpuyecknini hoKyc 1 BCe KpaiiHue TOoukn anepTypbl Npeobpasosa-
Tens (CM. pUCyHoK 5).

MpumMeuvaHne — ITO onpegeneHre NPUMEHNMO 418 YNbTPa3ByKOBbLIX Npeo6pasoBarteneil U3BECTHOM
KOHCTPYKLMM.

4.2.37 reomeTpuyeckoe ycuneHve B dpokyce (geometric focal gain) G,G3: B cnyyae, korga reomet-
puyeckue oKycbl A8 BCEX NPOAO/bHLIX M/IOCKOCTEN coBMagalT Apyr C APYroM. — 3TO KOPeHb KBajpart-
Hblli U3 OTHOLLEHUSI MHTErpana KsaLpaToB JaB/feHNs B UMNY/IbCE B TEOMETPUYECKOM (DOKYCE U YCPELHEHHO-
ro MHTerpana KBajpaToB faB/ieHns B UMMy/bCe, B3ATOro no Bceli anepType npeobpasosaTens. [ina Heano-
[M3NpoBaHHbIX NpeobpasoBartesneli reomeTpuyeckoe ycuneHve B hokyce TEOPETUYECKN PABHO OTHOLLIEHWIO
nnowaan aneptypbl npeo6pasoBaTesii K NPOU3BEAEHWNI0 TEOMETPUYECKOro (DOKYCHOMO PacCTOsiHUS U 3d-
(heKTVBHOI ANWHBI BOMHbI. [lN18 anogu3vpoBaHHOrO KPYroro CUMMETPUYHOTO MCTOYHMKA reoMeTpuyeckoe
ycuneHue B pokyce paBHo GtOC] = n zT/F9aoc nepexofHbiM MHTEpPBasIOM, ONpeAesieHHbIM AN anogusaunm.
[ns HeanoAn3vpoBaHHbIX NpeobpasoBaTeneil, Y KOTOpbIX OKYCbl B Pas/IUYHbIX NPOLOMbHbIX MAOCKOCTAX
He coBnagjatT ApYr C APYroM, reoOMeTpuUYeckoe ycuneHne B hokyce A0MNyckaeTcs onpefennTb ANs Kakoii-
NM60 BbIOPAHHOIN NPOAO/LHOW MIOCKOCTM Kak OTHOLUEHWE LWMpWHbI anepTypbl npeobpasoBartens B 3TOi
MIOCKOCTU K KBaApPaTHOMY KOPHK M3 npou3BeAeHns 3(DEKTUBHON ANMHBI BOSHbI U TEOMETPUYECKOTO (ho-
KYCHOr0 paccTosiHMsi B 3TOI e nniockocTu. B cnyvae anogusaumu B kakoli-nn6o BbIGpaHHOW NpOAO0bHOM
NI0CKOCTU 1 A5 NPAMOYroNIbHOro nNpeo6pasoBaTtenis C LWMPUHOI anepTypbl npeobpa3osartens LTAreomer-
puueckoe ycuneHue B hokyce

roe zT — nepexofHblii MHTepBas, onpefeneHHbll Ans npeobpasoBaTteneil ¢ anogusaunein. Ob6uiee reo-
meTpuyeckoe ycuneHnme B DOKyce BblpaxaloT Kak Mpov3BefeHne 3HauyeHWin reoMeTpuyeckoro yCUaeHus B
dhoKyce B Kaxoi NI0oCcKOCTU, ecnu reoMeTpuyeckne hoKyCHble paccTOsHWS coBnagarT ApPYr € Apyrom. ITo
NPUMEHUMO K Npeobpa3oBaTeniAM U3BECTHbIX KOHCTPYKLIWIA.

4.2.38 reomeTpuyeckoe hokycHoe pacctosHue (geometric focal length) Fgoo m: PaccTtosiHme ot
reomeTpuyeckoro ¢okyca A0 NoBepxXHOCTN 3(hPEKTUBHON HOKYCMPOBKM YNbTPa3ByKOBOro npeobpasosare-
na (cM. TepMuHbl: 3 eKTUBHAA ANIMHA aKyCTUYeCcKoro NyTW; NOBEPXHOCTb 3adhhekTUBHON dokycu-
POBKMN W PUCYHOK 5).

NMpumeuaHune — 3JT0 onpesesieHne NPUMEHUMO 417 YNbTPA3BYKOBLIX NpeobpasoBaTesieil N3BECTHON KOH-
CTPYKLWN.

4.2.39 reomeTpuueckuii okyc (geometric focus): Touka, AN KOTOpPOil BCce 3P(PEKTUBHbIE AJINHbI
aKyCTMYeCcKoro myTu B Kakoi-nn60 BblGpaHHON NPOAO/bHOW NOCKOCTW paBHbl, T. €. TOYKa, B KOTOPYH BCe
BOJIHblI OT NpeobpasoBaTens AO/MKHbI NPUXOAUTL C OAHOW U TOI Xe 3afepPXKOoi, YTO BEPHO 419 reoMeTpu-
YeCcKoW akycTuku, npeHebperawLein AnthpakLMoHHbIMU 3hchekTamu.

4.2.40 reomeTpuYeCcKnin nuHeHbl dokyc (geometric line focus): JluHuA, gna kotopoit Bce addpek-
TUBHbIE AJ/IMHbI aKyCTUYECKOro MyTW CYLeCTBEHHO paBHbl BO BCEX MN/IOCKOCTAX, MepPneHAMNKYIAPHbIX K 3TOM
NNHUK (CM. PUCYHOK 8).

4.2.41 reomeTpuyeckuii cpepunuecknii dpokyc (ToueuHblin dokyc) (geometric spherical focus). eo-
MeTpuyeckunin cpokyc usnyyvarowein nam agdekTMBHO hokycnpyroLen NOBEPXHOCTH chepmnyeckoro ynbtpa-
3BYKOBOrO npeobpasosatenia (nun oTpaxarens) (CM. pUCYHOK 8).
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4.2.42 nuHeliHaa peweTka (linear array): 'pynna aneMeHTOB y/lbTPa3ByKOBOro npeobpasoBartens c
31eMeHTaMu, n3nyyawolas noBepXHOCTb KOTOPbIX /IEXUT B OAHOW W TOW Xe NMAOCKOCTU WUAW UWAMHApUYe-
CKOIi NOBEPXHOCTU U 3NEKTPUYECKoe BO3OYXAeHNe KOTOopbIX 06ecneynBaeT ynpasBieHne xapakTepuctmkamu,
NOMIOXEHNEM W/Mn OTKNOHEHNEM aKyCTUYeCKOro myyka.

4.2.43 npopgonbHaa nnockocTb (longitudinal plane): MnockocTb, BkAOYawLWwaa B cebs ocb nyvka u
KaKyto-n1mbo BbIGpaHHY0 OPTOroHasIbHY0 K Heli 0Cb (CM. PUCYHOK 7).

4.2.44 ecTecTBeHHOe poOKycHoe paccTosiHue (natural focal length) F~,#. m: PaccTtosHue oT ectecT-
BEHHOro chokyca f,0 adhekTMBHO (DOKyCMpytoLLLeli NMOBEPXHOCTU YIbTPa3BYyKOBOro npeobpasoBarens.

4.2.45 ecTecTBeHHbI hokyc (natural focus): O6nacTb Ha ocy Nyyka B Kakoi-nmbo BbIGpaHHO mpo-
OONbHOW MI0CKOCTU, rae nose HedpoKyCHMpYLWero yibTpasBykoOBOro npeobpasoBaTtens nmeeTr MUHMMasb-
HYIO LUMPUHY NyyKa Ha YpoBHE MUHYC 6 Ab.

MpumeuvaHue — B naeasbHbIX YC/I0BMSIX MECTOMNOIOKEHNE 3TOrO (POKyca COOTBETCTBYET NEepexogHoMy
VHTepBasly ANs1 KPYI/ibiX CUMMETPUYHBIX Npeo6pasoBatesnieil 1 NpUGINXaeTcs K NepexofgHoOMy WHTepBasly AN Npeob-
pasoBartesneii Apyroi reoMeTpum.

4.2.46 6nuxHee none (near field): TepmuH, ncnonb3yemblii 4N HeCOKYCUPOBAHHOIO MONS, 3KBMBA-
NeHTHbIN 30He PpeHens.

MpumeyvaHne — IT0 onpeaerneHne oTinyaeTcs oT npueefeHHoro B8 MOK 61102.

4.2.47 6nnxHAA 30Ha PpeHensa (near Fresnel zone): O6nacTb Mexay yNbTpa3BykoBbIM Npeobpaso-
BatefsieM n 6AKHUM NepexofHbIM MHTEPBaNOM ANS Y/IbTPa3ByKOBOro hoKycupylowwero npeobpasosaTens B
Kakoli-nn6o BblGpaHHO NPOAO/bHONM NI0CKOCTM [CM. pucyHOK 3b 1 BbipaxeHue (3)].

4.2.48 6nvxXHUIA NnepexofHblii MHTepBan (near transition distance) znea. m: VIHTEpBan, 6amxaiwnii K
ynbTpa3BykoBOMY npeobpa3oBaTtesnio, Ha KOTOPOM MOAy/lb PasHOCTU MexAy anepTypHON pasHOCTbIO aky-
CTUYECKOTO MyTW M OCEBOW Pa3HOCTbIO akyCTUYECKOro NyTU paBeH NOsoBUHE 3(PEKTUBHON [/IMHBI BOSHbI
[cm. pucyHok 3b. BbipaxeHue (3) n npunoxexune Al.

4.2.49 Hodokycupyrwnini npeobpaszoatens (non-focusing transducer): YnbTpa3ssykoBoli npeo6pa-
3oBaTeslb, Mosie KOTOPOro He COOTBETCTBYET KpUTepuio 4515 (hoKycupytoLwero npeobpasosarens (CM. pucy-
HOK 3a).

4.2.50 napameTp HenuHeWHOCTU pacnpocTpaHeHus (non-linear propagation) om KoadhduumeHT,
NO3BO/IAIOLWNIA NpeAckasaTb He/IMHEeRHbIe UCKaXXEeHNA YNbTPa3ByKOBOIO CUNHasia ANS Kakoro-mbo BbiGpaH-
HOro y/NIbTPa3BYKOBOro npeobpasosaTesis.

4.2.51 HopMupoBaHHOe (hoKycHoe paccTtosiHue (normalized focal length) Fwm: Npu npoekTuposa-
HUM npeobpasoBaTtens B AaHHOW NPOLO/IbHON NIOCKOCTU reomeTpuyeckoe (DOKyCHOe paccTosHue, feneH-
HOe Ha MepexofHbIii MHTepBas.

4.2.52 komneHcupoBaHHoe pacctosHue (offset distance) d* d, m: PaccTosiHne mexzay naocKoCTbio
anepTypbl UCTOYHMKA B YCTPONCTBE W BHELUHe anepTypoli npeobpa3osartens, n3mepeHHoe BAO/b OCU MyY-
Ka (CM. puUCYHKM 7 1 9).

4.2.53 hasupoBaHHas peweTka (phased array): 'pynna anemeHTOB yNbTpa3ByKoBOro npeobpasosa-
Tens. CoCcTosAWas 13 3/1eMEHTOB, BO3OYX/AaeMblX 3N1EeKTPUUEcKn onpegesieHHbIM 06pa3oM, C Lesbio ynpas-
NATb XapakTepucTukamu u Hanpas/fieHUeM akyCTUUYECKOro nyyka.

4.2.54 chokanbHas nnowanb no gasneHuto (pressure focal area) Aso. M2: Mnowaae Nyyka Ha ypoB-
He MVHYC 6 b Ha paccTosiHMKM, paBHOM (POKYCHOMY PacCTOSHUIO MO AaBNEHNUIO.

4.2.55 ycuneHune no gaBneHuto B okyce (pressure focal gain) Gi>xd: KopeHb KBafpaTHbIi U3 UHTe-
rpana KBagpartoB faBfeHVs B UMNynbce B (DOKyce No AaBMEHUIO, feNeHHbIi Ha KOPeHb KBaApaTHbIA U3 WH-
Terpana KsagpaToB faB/ieHNs, yCPeAHEHHOro no anepType NCTOYHMUKA.

4.2.56 (hbokycHoe paccTosiHue no gaBneHuto (pressure focal length) F@0S m: PacctosHne ot nnaoc-
KOCTW anepTypbl npeobpasoBaTesnsa (Mpy NPOEKTMPOBAHUM) UM NIOCKOCTU anepTypbl NCTOYHMKA (NpU n3me-
peHVsaX) [0 MECTONOIOXEHNA hoKyca Mo AaB/eHWI0, rAe UHTerpas KkBagpaTosB JaB/eHns B UMMNYy/bce UMeeT
MakcMMasibHOe 3HauyeHue B npefenax BCero nons.

4.2.57 (pokanbHaa nnockocTb No gasneHuto (pressure focal plane): MnockocTb, NnepneHanKynspHas
K OCK nyyka 1 cogepxaLias okyc no gasneHunto (CM. pUCYHOK 9).

4.2.58 pokyc no gasneHuto (pressure focus): Y4acTok nons ¢ MakCMmasibHbIM 3HAYEHNEM MHTerpana
KBaApaToB fjaB/ieHNs B UMNybce (CM. PUCYHOK 9).

4.2.59 rnaBHasa npofonbHas nnockocTb (principal longitudinal plane): MnockocTb, cogepxallas ocb
nyyka 1 TOYKY C MUHUMaJIbHbIM 3HaYeHWEM LUMPUHBI MyYKa Ha ypoBHe MUHYC 6 Ab.
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MpumeyaHune — NS NPAMOYronbHbIX yNbTPa3BYKOBbIX Mpeobpa3oBarteneli 3T0 NA0CKOCTb, NapaniensHas
UX O/IMHHOW CTOpOHE (CM. PUCYHOK 7).

4.2.60 nHTerpan kBagpaTtoB faBneHnsa B umnynbce ¢ (pulse-pressure-squared integral) p,, Ma2 WH-
Terpas no BpEMeHu OT KBaApaToB MIHOBEHHOrO aKyCTUMUYECKOro AaB/IEHNS B KaKOi-nn6o onpeaeneHHoi Tou-
Ke aKkyCTM4ecKoro noss B npegenax BOSIHOBOI hOpPMbl akycTuyeckoro uMmnynsca (cm. MK 61102).

MpumeyaHune — [ns HenpepbIBHO-BO/IHOBOIO CUrHas1a MHTErpas KBafparoB AaB/ieHnsa B UMNy/bce paBeH
KBaJpaTy cpefHekBagpaTuyHoro AasneHusa 3a nepuog T.T.e.p,=Ip,T/1

4.2.61 Peneesckasa gnuHa {Rayleigh length): SkBuBaneHTHaa niowanb anepTypbl YAbTPa3ByKOBOro
npeobpasoBatesis, AefieHHas Ha 3PAEKTUBHYO AJIMHY BOJSIHbI A B Kakol-NnM60 BbIGpaHHOW MNpOL0SLHON
NI0CKOCTKW, UCNOMb3yemas nNpu NPoeKTMpoBaHun npeobpasoBaTens.

MpumMmeyaHue — Peneesckas A/iMHa paBHa NepexoAHOMy UHTEPBasTy, YMHOXEHHOMY Ha M.

4.2.62 NuHUSA ckaHWpoBaHus (scan line): [Ana cucTem aBTOMATMUYECKOrO CKaHWPOBAHWSI OCb Mydka
[151 KaKoii-nM6o KOHKPETHOI rpynmnbl 3/1IEMEHTOB Y/IbTPA3BYKOBOTO NpeobpasoBaTenis Uan st Kakoro-m6o
KOHKPETHOro BO36YXAeHUs YNbTpasByKOBOro npeo6pasoBatesis AU Ipynibl 3/1eMEeHTOB Y/bTPa3BykoBOIo
npeo6GpasoBaTens.

MpumeyaHune — IT0onpefeneHve coenagaeT c onpeaeseHmemM, gadHbiM B MOK 61102. 3a UCKIOYeHneM
TOro, YTO BMECTO TEPMMHA «OCb PACMPOCTPAHEHUS Myyka» B HACTOSLLEM CTaHAapTe WUCMOJMb3yeTcs TEPMUH «OCb Nyu-
Ka.

4.2.63 NNOCKOCTb CKaHWpoBaHUA (scan plane): [lna cucteM aBTOMaTUYeCKOro CKaHMPOBaHWUA M/oC-
KOCTb (MM NOBEPXHOCTb), codepxallas Bce /IMHNW YNbTPa3ByKOBOro ckaHMposaHusa (cM. M3K 61102).

4.2.64 Tun curHana (signal type): PasgeneHne BOMHOBbLIX (DOPM akyCTUHYECKOro MMMy/bca Ha TUMbI:
HenpepbIBHO-BO/IHOBOW CUrHas, TOHaIbHO-VMMNYIbCHBIA CUTHAM U LWMPOKOMOSIOCHBIA CUrHa.

4.2.65 anepTypa UcTo4HuKa (source aperture) Asac« m2 DKBUBA/IEHTHAsA anepTypa yNbTpa3BykoBOro
npeobpasoBarensi HeM3BECTHON KOHCTPYKLMWU, U3MepeHHas Mo N/owWagn KoHTypa C MHTerpanaMu keagpa-
TOB AiaBNIeHNs B UMNY/ibCe Ha YpOBHE MUHYC 20 AB B M3MepuTenibHON NI0CKOCTM (MNI0CKOCTM anepTypbl 1c-
TOYHMKA). NO BO3MOXHOCTU Hambonee 611M3KO PAcNoONIOKEHHON K BHELLHEW anepType npeobpasosatens (cMm.
PUCYHOK 7).

4.2.66 ycpefHeHHbI# MO anepType WCTOYHMKA WHTerpan kKeajpaToB gaBrieHus (source aperture
average pressure-squared integral) paomm, Ma2c: WHTerpan KsBagpatosB AasfeHUs B UMNYy/bCe, YCpeHEeH-
HbI/i NO NAowWaaun nyyka Ha yposHe MuHyc 20 AB B N10CKOCTW anepTypbl UCTOYHMKA.

4.2.67 NnockocTb anepTypbl UCTOYHUKaA (source aperture plane): 3mepuTensHas naocKoCTb, Mo
BO3MOXHOCTW Hambonee 6/IM3KO PacrnosioXeHHas K BHelHeli anepType npeobpasoBatens W nepneHpuky-
NSApHas K ocu ny4yka (CM. PUCYHOK 2).

4.2.68 wunpuHa anepTypbl MCTOYHMKA (source aperture width) LSA m: Hanbonbwas wuprHa nyyka Ha
ypoBHe MuHyc 20 AB B Kakoii-nn6o o6ycnoB/iEeHHOW MPOAO0sSIbHOM MIOCKOCTM BAOSb SIMHUM NEpeceyeHmns
3TOl NPOA0/ILHONM MNOCKOCTU M NIOCKOCTW anepTypbl UCTOUYHUKA (CM. PUCYHOK 2).

4.2.69 OTK/IOHEHHbI Ny4yok (steered beam): YnbTpassykoBoe nose, B KOTOPOM OCb Myyka HaMepeH-
HO He coBnajaeT C 0Cbto, NepneHANKYNSPHON K NOCKOCTN anepTypbl NnpeobpasoBatens.

4.2.70 TOHaNbHO-UMNYNbCHbIA curHan (tone-burst signal): MmMnynbc c 4acToTHOW nonocoit (Ha
ypoBHe MuHyc 3 AB), MeHbLlei 25 %, B KOTOPOM NPOLEHTHasA A0/ YaCTOTHOW NOMOChI (Ha ypoBHE MUHYC 3
4B) onpefeneHa Kak YyacToTHas nosioca, yMHoOXeHHas Ha 100 n geneHHas cpegHeapudMeTnYeckyo 4acTo-
Ty aKyCTU4YeCKOro BO3aeicTBus.

4.2.71 nnowapb anepTypbl npeobpasoBaTtens (transducer aperture area) Asa. m2: OdpchekTmBHas
Unn 3agasaemMasi NowWaab akTMBHOW M3nyyaloLleld YacTu ynbTpa3BykoBOro npeobpasoBartensi B N10CKOCTH
anepTypbl npeobpasosartens.

4.2.72 nnockocTb anepTypbl npeobpasosaTensa (transducer aperture plane): MNa0CKoCTb, OpTOro-
HasbHas K OCM HEOTK/IOHEHHOro myyka 1 hunsnyecky npumMbikaoLlan K yibTpasBykoBoMy npeobpasosaTesnto
(cm. pucyHok 9b).

MpumeyaHune — [ns NAOCKOrO yNbTPa3ByKOBOrO Npeo6pa3oBaTesisi aTa M0CKOCTb COBMNALAET C ero usny-
yaiouleil NOBEPXHOCTLIO; A/ BOTHYTOrO MM KPUBOJIMHEHOTO npeo6pasoBaTesisi aTa N0CKOCTb MPUMbIKAET K Kpasm
U3nyyvatoLieii NOBEPXHOCTY: AJ1s BbINYKNOro npeobpa3oBaTesisi aTa NI0OCKOCTb COMPUKACAETCS C LEHTPOM M3/1ydatoLLeii
NOBEPXHOCTMN B TOUKE KOHTAKTA C HEil.
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4.2.73 anepTypHasa ganbHOCTb NnpeobpasoBaTtens (transducer aperture plane distance) Oga, m: Pac-
CTOSIHME MeX[y reoMeTpuyeckum HOKYCOM M MJI0CKOCTbIO anepTypbl NpeobpasosaTtens (CM. PUCYHOK 5).

4.2.74 wwvpnHa anepTypbl npeobpasoBaTens (transducer aperture width) LTA m: MonHasa wupuHa
anepTypbl npeobpasoBaTtens BAONb KaKko-nnmbo BbIGPaHHOW OcW. NepneHANKYISPHOLM K OCY HEOTKIOHEHHO-
ro nyyka (CM. pUCyHok 5).

4.2.75 nepexofHblii MHTepBan (transition distance) zT: SkBMBaNeHTHas nnowanb anepTypbl yabTpa-
3BYKOBOro npeobpasoBartesnisi, fenieHHas Ha I 1 aPPEKTUBHYIO ANVHY BOMHbI A B KaKoin-nmbo BbiGpPaHHO
NPOAONbLHON NAOCKOCTH, UCNONb3yeMas Npu NpoekTMpoBaHUM npeobpasoBaTens; Npy U3MEpPeHUsIX 3TO 3K-
BMBaJIEHTHaA Nowaab anepTypbl UCTOYHKKA, AeNIeHHasA Ha /1M 3MEKTUBHYIO ANVHY BOJHbI A [N Heano-
AVN3MPOBaHHOrO yNbTPa3BYKOBOro nNpeobpasoBaTtens C KPYroBoil CUMMETPUEN OTHOCUTENIbHO OCU MyyKa 3K-
BMBa/IEHTHAA NolWajb paBHa Ha2 rge a — pagvyc, a crefoBaTteflbHO, NepexoaHblii nHTepBan paseH zT=
a2A. [Ina npsAMOYrofibHOro yNbTPa3ByKOBOro rnpeobpas3oBaresii OTHOCUTENIbHO OCU Myyka 3KBMBaNEHTHas
nnowanb pasHa LTA, rae LTA— wurpuHa anepTypbl npeobpasoBartens B NpoAo/bHOW nnockoctu. Cnegosa-
TeNbHO. NepexoaHblii MHTepBan paBeH zT= LTAZ(xA). Mpu U3MepeHnsix Mcnosb3yrT LWUPUHY anepTypbl UC-
TOYHMKA B 3TOl MiiockocTu, ntorga zT= Lsa2(kA). (Cm. pucyHok 3a.)

MpumeyvaHunsa

1 ins anoavsmnpoeaHHbIX npeobpasoBareneil ¢ CUMMETPUYHOM OAHOPOAHOW anoausauyein unv dyHkumeli B3se-
LwmBaHns W (HOPMMPOBAHHON MO MakCHMasIbHOMY 3HAYEHUO KosebaTeslbHOM CKOpOCTM Ha MOBEPXHOCTU) MOTYT ObiTb
3anvicaHbl creaytoLme BbIpaXkeHUs Ansi NepexofHoro HTepeasa:

[ns KpyrbIX CUMMETPUYHBIX NpeobpasoBaresieil ¢ paauycom a akTVBHOTO 3/1eMeHTa

4 f)iW(r)rdr.

[na npsimoyronbHoro npeobpasosarens ¢ hrsnyeckoi A/IMHON anepTypb! L B 3a4aHHO NPOAO/LHOM MI0CKOCTY
*r W(x)dx

2 [ina npeobpasosareneli CUMMETPUYHBLIX (DOPM, HECXOAHbIX C Havbosee OBLLYIMU Crly4asiMn Kpyrion unm nps-
MOYrO/IbHOW reoMeTpum, MOryT BbITb UCMO/b30BaHbI Te e camMble Orpefe/nieHns NepexoqHoro nHTepsania. Hanpuvep,
Ana anepTyp C /1-CTOPOHHeW cummeTpueld (M > 2), LLeCTUYrosbHON WAy BOCbMWYTO/bHON, NEPEXOAHbIA MHTEPBaN B
M/I0CKOCTV CUMMETPUK, NEPreHANKYNAPHOM K OA4HOW M3 CTOPOH MHOTOYro/ibHUKa, OyfeT pasBeH Nolaan aneprypbl,
JeneHHoli Ha (XA). 1S KpyrbiX pelleTok C HEeCKOMbKMU KOMbLiaMW 3KBUBAIEHTHOW NOLWaabl0 ByaeT COBOKynHas
nnowaap (T. e. BCeX KoeL) akTMBHOW anepTypbl. Mpy 1cnosib3oBaHy cneumyanbHoON hasvnpoBKy. Hanpuvep B KOMbLe-
BbIX peLueTkax co casuramn dasbl ot 0° go 180° ana AoNoNHUTENBHOW IOKYCMPOBKM, MM anepTyp HEOBbIMHOM GhopMbl
1 hasvpoBKM A1 ONpeseneHnst MAHVMaUTbHOM LUMPYHBI Mydka M COOTBETCTBYIOLLIETO NEPEXOAHOM0 MHTepBasia Npume-
HSIOT CneLyiasibHbIe BbIHMCIEHNS, YUMTbIBAIOLLME TPEXMepHbIe AVpaKLMOHHbIE SGCheKTbI.

4.2.76 nonepeyvHas NAOCKOCTb (transverse plane); HekoTopasi NJ10CKOCTb, NeprneHAnKyAspHas K ocu
nyuka.

4.2.77 neyxmepHas peuweTka (two-dimensional array); PelleTka U3 rpynnbl 3/1eMEHTOB Y/IbTPa3ByKo-
BOro npeob6pasoBaressi, cChoOpMMpPOBaHHas TakK. YTOObl yNpaBiATb XapakTepucTukamy 1 HanpaBfieHNeM aky-
CTUYECKOTO Nyyka, No MeHblueli Mepe, B ABYX NIOCKOCTAX CKaHNPOBaHUsS (Kak NpaBuio, OPTOroHabHbIX).

4.2.78 ynbTpa3BykoBOi npeobpasoBaTtenb (ultrasonic transducer); YcTpoiicTBo, cnocobHoe npeo6-
pa3oBbIBaTb 3/1IEKTPUYECKYI0 IHEPTMI0 B MEXAHWYECKYI0 B Y/IbTPA3BYKOBOM Auana3oHe 4acToT W/wam Haobo-
pOT: MEXaHUYeCcKyo 3Hepruto B anekTpuyeckyto (cM. M3K 61102).

4.2.79 rpynna 3feMeHTOB yNnbTpa3ByKOBOro npeobpasosartens (ultrasonic transducer element
group): 'pynna 3/71eMeHTOB yNbTPa3BYKOBOro npeobpasoBaTens, BO36YXAaeMblX COBMECTHO, UTOObI M3/y-
YyaTb OQUHOYHBIN aKycTuyeckuii umnynsc (cM. M3K 61102).

4.2.80 HeOTK/NIOHEHHbIV ny4yok (unsteered beam): YnbTpa3BykoBOl My4yoK, pacnpoCTpaHsALWUACS
npsiMo OT NpeobpasoBaTens 6€3 Kakoro-AnMbo yrnoBoro OTKNOHEHUS.

MpumMeyaHue — JTO HanpaB/iEHVe COBMNAAAET C LIEHTPasIbHOV /IMHWEN CKaHMPOBaHWsSi CEKTOPHOTO CKaHe-
pa. 4ns CMMMETPUYHOTO YNbTPa3BYKOBOTO MPeotpasoBaTesisi HEOTK/OHEHHDI My4OK MOXET 6biTb HaiiaeH B6MU3N ocK
WM MJIOCKOCTV CUMMETPU Y/bTPa3BYKOBOrO Npeo6pasoBarersisi.
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5 CnucoK o603HaveHuni

c—
C" —_
a—
daf-
d—
df.r—
dofbat---

A—
Pms* m
RfQoen
R —
Rlens---
RI -
T—

W —

pafuyc akTVBHOIO 3/1IeMeHTa Kpyrioro ynbTpa3BykoBoro npeobpasosaTens;
naowaab nyyka;

dhokanbHas naowanb no AaBneHunio;

naowane anepTypbl npeobpasosarens;

anepTypa UCTOYHUKA;

CKOpOCTb 3ByKa.

CKOPOCTb 3ByKa B BOJE;

CKOpOCTb 3BYKa B JINH3E;

anepTypHas fanbHOCTb Npeobpa3oBaTens;

pafunyc akTUBHOTO 3/1eMeHTa Kpyrioro ynbTpa3BykoBoro npeobpasoBaTens;
athhekTnBHaA AIMHA aKyCTUYECKOro nyTu;

KOMMNEHCUMPOBaHHOE PaCCTOSHUE;

yucno f ;

cpefHeapudmeTUyeckas YactoTa akyCTUHeCKoro Bo3feicTaus;
reomeTpuyeckoe dOKyCHOe pacCTosiHue:

ecTecTBeHHOe (POoKyCHOe paccTosiHue;

HOpMKpoBaHHOe (DOKYCHOE paccTosHUE;

(hOKyCHOE paccTosiHue No AaB/eHunIo;

reoMeTpuyeckoe ycuneHue B okyce;

ycuneHve B hokyce no AasfeHunio;

BOJIHOBOE YWCO;

LUIMPUHA anepTypbl NCTOYHMKA,;

LWMprHa anepTypbl NpeobpasoBartens;

KO3(hPULMEHT NPENIOM/IEHNS;

MHTerpan kBaApaToB AaBfeHUs B UMMY/bCe;

cpefHekBafpaTnYecKoe akycTuyeckoe faBfieHune;

yCpeAHEHHbIA NO anepType UCTOYHUKA UHTEerpan KBagpaToB AaBMEHNs;
pafuyc KpyBMU3HbI Y/IbTPA3BYKOBOro npeobpasosaTens;

pafmnyc KpUBU3HbI NOBEPXHOCTU SINH3bI;

PeneeBckasa AnuHa;

nepvog NoBTOPEHNS;

PyHKLMA B3BELLUMBAHUS;

LWMpUHA Ny4yKa Ha YPOBHAX MUHYC 6 ABb. MuHyc 10 gb. muHyc 20 gb;
MECTOMOJ/IOXKEHNE LLIEHTPOMAA CKaHWPOBaHMS Myyka B HANPaB/IEHNUM X;
MEeCTOMOJIOKEHWE NUKa Myyka no OCu X;

MeCTOMO/IOXKEHNE LLeHTPOMAA CKaHMPOBAaHMUSA Myyka B HANpPaBneHun y ;
[anbHUiA NepexoiHblili MHTepBan,

GNVKHWI NepexofHbIil MHTepBan;

nepexofHbI MHTepBal;

anepTypHas pasHOCTb aKyCTUYECKOro nyTu;
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mjocN — rny6uHa nons (rnybuHa dpokyca: hokasibHasa rnyouHa: rnybrHa oKasibHON 30HbI)
n'— oceBasi pa3HOCTb aKyCTUYECKOro nyTu.

n— aphekTUBHAA ANNHA BOJHbI;

ar— napameTp He/IMHeNHOCTY pacnpoCcTpaHeHus.

6 Mpoueaypbl N3MEpPEHW

6.1 O6wume nonoxeHus

B pasgene 6 paccmMoTpeHbl HEKOTOpble NpoLeAypbl M3MepeHWili napameTpoB POKYCMPOBKKA. STW Npo-
Luedypbl npeanonaraloT, YTO Y/IbTPa3ByKOBOE Mosie UMeeT BUA AOCTATOYHO CUMMETPUYHOrO 1 MpasBusibHOro
nyyka C OAMHOYHbIM LEHTPasIbHbIM MUKOM Ha HEKOTOPOi rnybuHe. MprMepbl Takoro nyyka nokasaHbl Ha pu-
cyHKax B.1 un B.2 (npunoxeHwe B). Ec/v Ny4ok [OCTATOYHO CUMMETPUYEH, KaK Hanpumep 3TO nokasaHo Ha
pucyHke C.1 (npunoxeHune C), TO MOXeT 6biTb NPUMEHEHO PacTpOBOE CKaHWpOBaHWe, PacCMOTPEHHoe B
npunoxeHun C. B HacTosAweM pasfene npusedeHa obwan nigopmaums 06 N3MepeHusx n n3mMepuTesbHbIX
ycTpoiicTBax. B 6.2 paccMoTpeHbl npoLeAypbl HAXOXAEHUSA OCK Myyka 1 hokyca Mo faBfeHuio, a Takke U3-
MepeHuii fpyrnx napameTpos. B 6.3 nokasaHo, Kak MOXeT OblTb OnpefAenieHo, 0THOCUTCS N npeobpasosa-
Tesnb K hoKycupytowemy B Kakoil-nmb6o BblGpPaHHOW NPOAO/ILHON MAI0OCKOCTU NYTEM HaxoXAeHus dhokyca no
LUMpUHe nyuka. Mpoueaypbl M3MepeHus Apyrux napaMmeTpoB (hOKYCUMPOBKM, Tak1x Kak rnyéuHa nons, ycune-
Hue B (hOKyce Mo AaBneHunio 1 hoKyC No naowaamn nyyka, npuseseHsl B 6.4.

6.1.1 \3mepuTenibHaa yctaHoBKa

O6Lure TpeboBaHNA K cUCTeMe U U3MepeHusam paccmoTpeHbl B 3.2. O6opyaoBaHue 1 nNpubopsl, Tpe-
6yemble 418 NPOBeAEHUs U3MepeHnii, ykasaHHble B M3K 61102. BkitoyatoT B cebs 6ak ¢ npucnocobneHns-
MW ANS NO3ULMOHUPOBAHUS M TMAPOOHOM, CpeAcTBa A5 3anucy BOMIHOBOW (DOpMbI curHana, Takue, Ha-
npumMep, kak uncposoii ocumnnorpad. Ecnm namepeHna npoBoaAT ANS yNbTPa3ByKOBOro npeobpasoBaTens
npv N3BECTHOV BOIHOBOW thopme ero Bo3bysefeHWsl. TO peKkOMeHAyeTCs ykasbiBaTb TUN curHana. Mpu nsme-
peHnn pelleTkn Wan rpynnbl 3/1IEMEHTOB YNbTPa3BYKOBOro npeobpasoBartens HeobXxoAWMO uccriefoBatb
TUMWUYHYIO BOJIHOBYIO (POPMY MX BO3OYXXAEHMA B LIEHTpe peLlleTku, a Takke COOTHOLIEeHWe aMnanTys n spe-
MEHV 3afepXKn Ha anemeHTax BAO/Mb BCcel peweTkn. Ecnv Takne BO/HOBble (DOPMbl NOMYYUTb 3aTPYAHU-
TeNbHO, TO PEeKOMEHAYEeTCs 3anucaTb MOJIOXEHUSI BCEX OpPraHOB PerynvpoBKU, BAUSIOLMUX HA aKyCTUYECKMit
BbIXOZ, YNbTPa3BYKOBOro npeobpas3oBaTtens, ANS o6ecneyeHns NOBTOPSEMOCTU Pe3ynbTaTtoB WN3MepPeHWii.
[ns cuctem ckaHMpPOBaHUSA HEOOGXOAMMO BbIABUTb W 3anucaTtb NOSIOXEHVEe IMHAN CKaHMpOoBaHWsA. PekomeH-
AyeTcs ykasaTb Temnepatypy BoAbl B 6ake.

YnbTpa3BykoBO/ npeobpa3oBaresib yCTaHaBAMBAOT B CUCTEMY MNO3ULMOHMPOBAHWA Tak, 4TObbl OCb
CMMMETPUN €ro akTUBHbIX 31EMEHTOB (UM TPYNMbl 3/IEMEHTOB Y/IbTPa3BYKOBOrO npeobpasosatesns) 6bina
napasifienbHa ocu y CUCTEMbI NO3MLMOHMPOBaHMA TMApodoHa. B HacToswem ctaHgapTe paccmaTpusaloT
cucTemy, B KOTOPOI OCb Nyyka napasnsesibHa oCcu z. MI0CKOCTb CKaHMPOBaHWS coBnafjaeT C MI0CKOCTbIO XZ,
a TO/WMHHAA NMI0CKOCTb NpeAcTasBnseT cob6oi nnockocTb yz. AnA yaobeTBa yCTaHOBKM npeobpasoBaTens
ero nonoXeHne JOMKHO OblTb TakMM, YTOGbI OCb Ny4yka Obina napannienbHa ocu CUCTEMbI MO3ULMOHMPOBA-
HUA. OCb CUMMETPUKN YNbTPa3BYKOBOro npeobpasosaTesisa ¢ LWINHAPUYECKUM aKTUBHLIM 3/1IEMEHTOM [0J1XK-
Ha ObITb OCbI0 LUMANHAPA. [ANA ynbTpa3ByKoBbIX Npeobpa3osaresnieil Co cthepnyeckMn akTUBHbIMU 31EeMEH-
Tamn 0Cb CUMMETPUN AO/IKHA MPOXOAMTb YEpPEe3 reoMeTpUYEcKknii LLeHTp cdepsl.

6.2 HaxoxaeHue ocu nyyka

a) YcTaHaBnMBalT U3MEPUTENbHYIO MMOCKOCTb (MI0CKOCTb anepTypbl UCTOYHMKA) BO3MOXHO 6MKe K
BHeLUHel anepType npeobpasoBaTtens (CM. pucyHok 9b). MUHMManbHas gucTaHuua Npu nsmepeHusax byaet
3aBNCeTb OT BO3MOXHOCTW OTAENUTb [M1aBHbIA UMNYNbC U3NyYeHus (MPSMOR CUrHas) OT COMyTCTBYHOLUX
eMy OTPaXeHHbIX (JIOXKHbIX) CUrHanoB. [NA HEKOTOpbIX YNbTPa3BYKOBbIX NpeobpasoBaTeneli MOXeT ObiTb
Bble/IeHO faB/ieHne, COOTBETCTBYHOLLEE [NTaBHOW OCEeBO cocTaBsAL e, oT 0gHOro nnv 6onee NOGOYHbIX
MMNY/IbCOB, CBA3AHHbIX C «KPaeBbIMU BOIHAMMW». 3TU KpaeBble BOJSIHbI MOTYT OGbITb OTAe/IeHbl OT OCHOBHOW
0CEBOVi BO/HbI M3-3a MX 3ana3fblBaHus, NPUYEM BpeMS 3anasfblBaHUS 3aBUCUT OT OCEBOr0 PacCTOSHWSA, U C
yBe/IMYeHeM 3TOro paccTOAHUSA KpaeBble BO/IHbI CMELLVBAKOTCA C OCHOBHOI BOJIHON Ha OCK MyuyKa.

b) BbIABNAT MecTonosoxeHne dokyca Mo [aB/EHWI0 N0 MakCUMasibHOMY 3HAYeHW MHTerpana
KBaJpaToB fjaB/ieHnsl B UMMNy/bCe BO BCeM nosie. MccnefoBaHnsiM MecTOMNOMOXeHUs oKyca Nno JasB/eHunio
M ocx nyyka MOryT cnocobcTBoBaThb ynpasneHve (DOKyCUMPOBKOM, €C/iM TakoBas AOCTYyNHa, U cBeAeHus 06
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oXuAaeMblX xapakTepucTukax (oKycupoBku npeobpasoBartens. Mpy BO3MOXHOCTW M3MEHWUTb anepTypy K
napameTpbl )OKYCUPOBKM PEKOMEHAYETCA M3MEHATb C UCMOJ/Ib30BAHUEM 3/1IEKTPOHMKM (DOKYCHOE paccTosi-
HMe TaK. UTo6bl OHO coBMNasno ¢ hOKYCHbIM PacCTOSHMEM B TOJILLMHHOMW M/I0CKOCTW, €CNN nocneaHee N3BecT-
Ho. Ecnmn 310 hoKycHOe paccTosiHMe Hew3BEeCTHO, TO peryaMpyemoe 3/1eKTPOHHbIM Cnoco60M (hOKyCHOe
paccTosiHNe U3MEHSIT A0 MOJyYEHUS HaMBOMbLIEro 3HAUYEHNUS UHTerpana KBajpaTtoB AAaB/EHUS B UMMNY/Ib-
ce. Takoil meTof He paboTaeT, ec/m UHTerpas KBaApaToB AaB/IEHUS B UMMY/IbCe MO Mepe NpUBIMKEHUs K
npeobpasoBaTeniio NpoAo/HKaeT pacTu. BblbpaTb paccTosHWe A8 UcciefoBaHWA NomorakwT cBefeHus 06
0XUAAeMbIX XapakTepucTmkax (DOKYCUpPOBKM NpeobpasoBaTtens B KaXAol NpoaosibHol nnockoctu. Ans on-
pefeneHns paccTOSHUIA A0 rpaHuL, 0XUAAEMOro MecTonosoXeHus okasbHON 30HbI PpayHrocepa cregy-
€T BOCMO0/1b30BaTbCs BblpaXxeHusmu (3) n (4) gns 6AmKHEro n gasbHero NnepexogHoro nHTepeasnos. MNpuem-
NemMoli anbTepHaTMBOI NOWCKY (DOKasSIbHOM M/IOCKOCTU MO AABJ/IEHUI0 CUMTAKT HaxoXAeHue 6amxaiiwen ne-
pecekatoLencsa na0CKOCTH, Ha KOTOPOI MYYOK CTAHOBUTCS OAMHOYHbIM LLeHTPasibHbIM JIENECTKOM C OAMHOY-
HbIM MWKOM AaBneHusi. Takas NA0CKOCTb OyAeT Haxo4uTbCsA BHYTPU (hOKasbHOWM 30HbI dpayHrodepa, HO
MOXET He CoepXaTb TOUKY C MaKCMYMOM MHTerpasia MHTEHCUBHOCTU B MMMY/bCE.

c) HaxofaT ueHTpoug nHTerpana KBagparoB AaBfEeHUS B MMMNYy/bCe B MN/IOCKOCTU, NPOXOAALL e
poKyC Mo gaBneHuto (NN Yepes APYryt MAOCKOCTb, yKasaHHYl B 6b) M npnbansntenbHO napasnsiesibHol
NOBEPXHOCTU MpeobpasoBartens. MPoBOAAT ABa CKaHMPOBaHWSA: NepPBOE — BAOJIb OCU Y Yepes3 TOuKy nuka
Ha ocu X. BTOpoe — BA0/b OCK X Yepe3 TOUKy LieHTpouaa yc. MecTonosoxeHne ueHTpomga (Xc, yc) nonyya-
I0T C MOMOLLb0 OPTOrOHA/IbHOMO JSIMHEHOT0 CKaHUPOBAHUSA B BbIOPAHHOWM MIOCKOCTM W3 CriefyloLlwmx cooT-
HOLLEHWIA:

Ve = v (6a)

/

rae XpK— MecTOMNOo/IOKEeHVe NuKa B Ny4Yke BAOSIb OCU X. U

ZXPANYC)
(6b)

rae yc— MecTOMNOo/IOXEeHNe LieHTponaa, HalljeHHoe Npu CKaHWpOBaHUM Mo OCK Y,

P.(Xk)y,) — 3HaueHue nHTerpana KkeagpaToB AaBfeHNs B UMMy/bCe B TOUke (x4y,).

Mpu KaxaoM CKaHMpOBaHUU crieAyeT NPoBOAUTL U3MEPEHUS He MeHee yeM B 50 Toukax M 0 caMbIX
MaJsiblX 3Ha4YeHWii Noe3HOro curHana rno 06e CTOPOHbI OT TOYKM C MaKCMMaslbHbIM 3HavyeHuem p. Takue n3-
MepeHUs1 NOI0XKEHUA LeHTponga TpeobyrTca NoToMy, YTO B 06WeM caydyae Ha npodmnae nyyka mMoryT ObiTb
MHOXECTBEHHbIE MUKN [aB/IEHNS, KaK 3TO NoKa3aHo B NPUIOXKeHMMN B.

MpumevyaHunsa

1 HaxoxpgeHve ueHTponga npejnonaraeT nposefeHne NoHOro ABYXMEPHOr0 CKaHMPOBaHWSA, PacCMOTPEHHOTO B
npunoxexnn C. OgHako cooTHoLeHus (6a) 1 (6b), NnpeAcTaBnAioLMe BbIYNCIEHNS TOMLKO AN ABYX IMHWIA CKaHMpoBa-
HUSA. CUMTAOTTOMIBKO ONpefeneHHbIM NpubnnkeHneM. JanbHellne YTOYHEHNA 3TUX COOTHOLUEHWUN, BbIpaXEHHbIE B
(C.1a) n (C.1b) npunoxexus C. 6a3upyloTCa Ha NPeANoNIoKEeHUN OAHOPOAHON ceTkn Cartensian. M3 HUX MOryT GbITb
BbiBeleHbl 0606LLEeHHbIe BbIPaXXKEHWSI A1 COOTHOLIEHWI (6a) 1 (6b). BepHble AN NPOU3BO/bHLIX PACCTOSHWIA Mexay
TOYKamMun U3MepeHuii.

2 OnpefeneHve ocn pacnpocTpaHeHus ny4yka B cooTBeTcTBUM ¢ M3IK 61102. KOTOpOe CBA3AHO C HaxOoXaeHWem
MECTOMNOMOXEHNA NPOCTPAHCTBEHHOIO M BPEMEHHOIO MUKa aKyCTUYECKOro AaBfeHus, MOXeT ObiTb Hef0CTaTOUYHbIM B
YC/IOBUAX OTCYTCTBUSA NWKA Ha OCY Nyyka 1 6051ee NPUMEHNMO A5 HEehOKYCUPYIOLMX Y/IbTPa3ByKOBbIX Npeobpasosa-
Tenein.

[pyroii NpyUMeHNMbI METOA, HaXOXAEHVS LieHTponAa — 3TO PacCMOTPEHHbI B MpuioxeHnn B meToa onpegene-
HWUA cpefHeil TOUKW MO LUMPKMHE NyyKka, KOTOpbIi faeT [0CTaTOYHO 3KBUBASIEHTHble pesynbTarbl. OAHaxo MeTof LeH-
Tpouaa npeanoyTUTeNbHE., Tak Kak OH YNPOoLLLaeT KOMMbIOTEPHYIO 06paboTKy pe3y/bTaros.

d) BTopylo NiockocTb, napasiiefibHylo NepBoil U pacnosoXeHHY BO3MOXHO fasiblie OT Hee.
patoT Ha HEKOTOPOM PacCTOSIHAW A0 MEPBOI MAOCKOCTU WA 3a HEW. YBeNIMYeHe paccTosiHUS MeXay 3TUMU
M/IOCKOCTSIMW CHUXAET YI/I0BYI0 MOrPeLUHOCTb ONpefesieHnsl HanpaBieHnss ocu nydka. Mpy 31eKTPOHHOI
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dhokycnpoBke npeobpasosaTesneii MecTonosioxeHne hokyca MOXeT ObiTb BbIGpaHO Ha BTOPON M/IOCKOCTU
unu BGAM3N Hee, YTO YBENIMYUT OTHOLUEHWE CUTHAN/LIYM NPU U3MepeHUsIX. MeCTOMNoMoXeHe LeHTpouaa
nyyka MOXeT 6blTb HaliJeHO CNOCOGOM, U3/TOXEHHBIM B NEPEYUCTIEHUN C).

MpumeuyaHue — ECM dooKyCHOE PACCTOSIHWUE MO TOJLUMHE B TO/LUMHHONM NPOAO/LHONM NI0CKOCTU (OUKCH-
poBaHo. TO 6onee GbICTPOE pacLUMpeHne Myyka 3a hOKyCOM T/IOKET OrpaHNuMBaTb MOLYHOCTb U3MEPUTESbHBIX CUTHa-
N0B.

e) Ocb nyuka ABASETCA NPSAMON NMHMER MexXay LeHTpomaamu B ABYX M/IOCKOCTSAX, PACCMOTPEHHbIX B
nepeuncneHusax c) u d).

0 HaxopATt ¢hokasibHyt0 MI0OCKOCTb MO AAB/IEHUI0, NMEPNEHAUKYNAPHYI0O K OCU My4yka U cofepxatlyto
dokyc no gasneHunio. Ecnn gna HaxoxAeHus ocu nyyka BMecTo (hoKasibHON MIOCKOCTU MO AaBNEHU0 WUC-
NoMb3yT APYryio NIOCKOCTb [KaK 3TO pacCMOTPEHO B NepeyucrieHnn b)), To onpenensaoT NoNoOXeHNe Mak-
cMMyMa VHTerpana KsagpaToB [aB/ieHUs B UMMNYy/IbCe Ha OCK Myyka. [MosoxeHne 3Toro MakcuMyma Moxet
6bITb HAAEHO IMHEWHbIM CKAHMPOBAHMEM BAO/Ib OCU Myyka. 3atem U3MepsaioT BpeMs 3afepXku umnynbca
MeXy MOMEHTOM ero BO30YXAEeHUS W NPUXOAOM B TOUKY MakCUMyMa WHTerpasa KsagpatoB AaBfieHUs B
nMmnynbce (Mm [0 pokKasbHOW NI0OCKOCTU NO faBEHNI0) NO OCKU MyuKa.

) OnpefensaT MeCcToMNoI0XeHNe N0CKOCTW anepTypbl UCTOYHMKA, NepneHanKyNSpHOMA K OCu nyyka n
pacnonoXeHHOW kak MOXHO 61vke K BHellHel anepType npeobpasoBaTens. HaxogAaT u 3anncbiBaloT KOM-
NMeHCMPOBaHHOE PacCTOsAHUE Kak pacCTosiHMe Mexzy BHeLUHel anepTypoli npeobpasoBaTesia U N0CKOCTbIO
anepTypbl UCTOYHMKA BAO/SIb OCK Myyka. V3mMepsiloT Bpems 3afepXku MMnynbca npyu MPOXOXAEHWUM 3TOro
paccTosiHuA.

h) BbluMCNAT OTHOWEHNE BPEMEH 3aepPXKu UMMNyNbca Npu ero npuxone K rnjocKocTu aneptypbl Uc-
TOYHUKA 1 K hokycy no gasneHuto [nepeuuncnenune f)]. Ecnm gaHHoe oTHoweHne 6onble 0,2, To 3TO 03Ha-
YaeT, YTO CyLLeCTBEHHas YacTb paccToAHMs A0 hokyca No AaBMEHMI0 HefOCTyNHa ANA U3MEPEHUn 1 pas-
Mep anepTypbl UCTOYHUKA MOXET He TOYHO COOTBETCTBOBATL pa3Mepy anepTypbl NpeobpasoBaTens; NoaTo-
My pesynbTaTbl U3MEPEHUA, pacCMOTPEHHbIX B 6.3 1 6.4. 6yayT MeHee TOYHbIMU.

6.3 OnpefgeneHue napameTpoB hoKycupylolero npeobpasosaTens

a) OnpegensoT cpeaHeapndMeTUYECKY0 4acToTy akyCTUYecKoro BO3feicTBuSA No pesynbTtaTam us-
MepeHns CUrHana B MecTe pacnosioxXeHus gokyca no gasaeHuto (CM. pUCyHoOK 7b).

b) BbluMCNAT 3(pHEKTUBHYIO ASIMHY BOJSIHbI KAk NMPOAOSIbHYI0 CKOPOCTb 3BYKa, COOTBETCTBYIOLLYIO YC-
NIOBUSIM N3MEPEHWIA, AieNTEHHYI0 Ha cpefHeapudMeTMYEeCKy0 YacTOTy akyCTUYeCKOro BO34elcTBuS.

c) Ana Toro 4toGLI onpefenuTb, cneayeT NW yNbTPa3ByKOBOM NpeobpasoBaTesib cuntaTb POKyCU-
pyOLMUM B NPOAO/IbHON MNOCKOCTH, HEOOXOAUMO OLLEHWUTbL €70 CUMMETPUIO.

1) Ansa onpefeneHus hokycMpoBKN B MPOAO/IbHON MAOCKOCTU BblGMpPAOT NAOCKOCTb, Kak NpaBuio, Xz
WN yZ. KakK 3TO paccMoTpeHo B 6.1.1 (CM. Takke pUCYHOK 7b). MpsamoyronbHas, kBagpaTtHas unun Kpyrosas
CMMMeTpUA Mons, Kak nNpaswuio, n3BecTHa no copme npeobpasosaTens. Ecan copma npeobpasosaTens
Hen3BecTHa, TO A1 onpefesieHns oceil ero CMMMeTpuM Heo6X04MMO NMPOBECTM AOMNONHUTE NbHbIE U3Mepe-
HWA B N/IOCKOCTY anepTypbl UCTOYHUKA, PACCMOTPEHHbIE HUXE.

2) Bo Bcex Criydasax M3MepsaloT 3HAYEHUS LIMPWHBI anepTypbl UCTOYHMKA BAOMb OCeil X n'y. Ecnn atn
3HayYeHUs oTnYaloTCs He 6osiee YeM Ha 5 %, TO M3MEpPSIOT 3HAYEHUS LIMPUHBI NO AMaroHansM, NoBepHy-
TbIM Ha 45° Kk ocaAM X 1 y. Ecnv BHOBb MOJlyYeHHbIe 3HAYEeHUS OTNYaKTCS OT NepBbiX He 6onee yem Ha 5 %.
TO cyuTaloT, YTO Npeobpas3oBarteslb UMeeT KPYroByl CUMMETPUI0. ECin ke 3HavyeHus WWPUHbI NO AvaroHa-
NAM OT/IMYalTCA OT MOIyYEeHHbIX N0 OocaM X My 6onee yem Ha 5 %. TO cuuTaloT, 4TO nNpeobpasosaTesnb
UMeeT KBaApaTHY WAWU NPSMOYTo/IbHYI0 CUMMeTpuio. ECin Xe MMeTcs COMHEeHWs B TOM. YTO npeobpaso-
BaTeslb CUMMETPUYEH, TO B NJIOCKOCTU anepTypbl UCTOYHMKA cnefyeT BbINOMHUTL PpacTpoBOe CKaHMpoBaHue,
4yTO6bI M3MEPUTL pacnpefesieHne gasaeHus no naowaan, orpaHNYeHHON KOHTYPOM CHUDKEHMWS curHana go
YPOBHA MuHyC 20 ab.

i) EC/TM KOHTYp CHMXEeHWA curHana [0 ypoBHs MuHyc 20 b B N0OCKOCTU anepTypbl UCTOYHUKA UMeeT
KPYroBylo CUMMETPUIO, TO A8 HAXOXAEHUSA MUHUMAILHOTO 3HAYEHUS LWMPUHBI My4Yka Ha YpOBHE MUHYC 6 b
nepBoHayasibHO MOXeT 6bITb UCNOJIb30BaHa Kakas-nMbo nNpoAosibHas NaockocTb. CUMMETPUS MONEpPeYHoro
ceyeHus nyyka Ao/MKHa 6blTb MOATBEPXAEHA B MECTE PacrnooXeHns anepTypbl UCTOYHMKA MO OCU Myuka.

if) ECcnv KOHTYp CHWXeHus curHana Ao ypoBHA MuHyc 20 4B B Mi10cKoCTM anopTypbl UCTOYHMKA MMeeT
NPAMOYrOfIbHYI0 UK 3NAUNTUYECKY0 (DOPMY, TO raBHas NpoAosibHas MA0CKOCTb C MUHUMaSIbHbIM 3Haue-
HWEM LUMPUHBI Ny4Yka Ha YpoBHe MUHYC 6 B yacTo napannenbHa Hanbonbluemy pasmepy (Hanpumep, Hau-
6onee ANVHHON CTOPOHE NPSIMOYrofibHWKA). ECnn KOHTYp CHMXEHWS curHana Ao ypoBHS MuHyc 20 b B
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NI0CKOCTU anepTypbl UCTOYHMKA MMEeT HeJOoCTaTOYHO KPYINyH, NPSMOYTrO/bHY WK 3AAUNTUYECKY dop-
My, TO HE06XOAVMO NPOBECTU U3MEPEHUSI B INaBHOIN NPOAO/BLHONM MIOCKOCTU W B APYroi NPOAOALHOW nnoc-
KOCTMW, NepneHAnKyNspHoN K rnaBHOR. B aToM criyyae ana HaxoxgeHus hokyca nyyka B Kaxaonh us atux op-
TOrOHasbHbIX NIOCKOCTEN MOryT 6bITb NMPOBEAEHbl N3MEPEHMS LWMPKHBI Nyyka. Maowaab nyyka MoxeT 6biTb
oLleHeHa Kak npou3BefieHVe 3Ha4YeHWi LIMPUHbI Nyyka Ha ypoBHE MUHYC 6 AB B KaXAol NI0CKOCTW, YMHO-
XEHHOe Ha N 1 AefleHHoe Ha 4.

3) Mocne oueHkn cMmmeTpun npeobpasoBartesnisi N0 3HAUYEHUAM LUMPUHbI anepTypbl UCTOYHMUKA
heKTMBHOI ANMHBLI BOMHbI BIYUCASIOT NEPEeXOAHbI MHTEPBAN B KaXA0N NPOAO/bHON NIOCKOCTU.

d) HaxoaAaTt cokychl nyyka (T. €. MUHUMasIbHblEe 3HAYeHUs WUPUHBLI Ny4YKa Ha YpoBHE MUHYC 6 Ab 1 nx
mMecTononoxenus). Ecnvn gokasatenbctsa TON MW MHON CUMMETPUM NOJSIyYeHbl U BbibpaHbl oAHa rnasHas
NA0CKOCTb ANs Kpyrnoii oopmbl UM fBE OPTOrOHasbHbIE F/1aBHble NJ0CKOCTY ANA NPSIMOYronbHOK opMbI,
TO pesynbTaTbl ONpeAeneHns MUHUMabHbIX 3HAYEeHWIA LWMPVHBLI Nyyka cregyeT NoATBEPAUTL NyTeM Nnpose-
OEHNA U3MepeHWi WMPUHBI Tydka B NIOCKOCTAX, Crierka NoOBEPHYTbIX BOKPYT OCU T (BbILLE N HUXE OCeli XTI 1
Y-

e) B kaxaoii N1I0CKOCTU CUMMETPUU, €C/TM MUHUMAJIbHOE 3HAaYeHWe WMPWHBI Myyka Ha ypoBHE MUHYC 6
OB MeHblUe NOM0BMHbI LWUPWHbI anepTypbl UCTOYHUKA Ha ypoBHe MuHyc 20 Ab. a wwupuHa nyyka B dokyce
MeHbLLe MOMOBWHbI NEePexXoHOro MHTepBana OT anepTypbl UCTOYHMKA, TO YNbTPa3BYKOBOM NpeobpasoBa-
TeNb cunTaloT (hOKYCUPYHOLWMUM B 3TON NI0CKOCTU.

f) Ecnu ycnosus, npuBefeHHble B MEepPeynucneHnn €), He CO6MAEHbl UM eCnv He HalideHO MUHW-
MasibHOEe 3HauyeHue LIMPUHbI Ny4Yka Ha YpoBHe MUHYC 6 AB, TO ynbTpasBykoBOW npeobpasoBaTenib cumTaloT
Hed oKyCHpYOLWUM B 3TOW MIOCKOCTY.

6.4 W3mepeHua gpyrux napameTpoB (hOKYyCcUpoBku hokycupyrowero npeobpasosarens

a) Mny6buHa nonsi MOXeT ObITb onpefeneHa NyTeEM HaxOXAeHWUs ABYX GAMKaNLLIMX 3HAUYEHWUIA TNy6uHBI
B NJIOCKOCTW, FAe LWMpuHAa Ny4yka BABOE MpeBbIlaeT MUHUMASIbHYIO WMPKUHY nydka. Ecnn wvpuHa nyyka He
yBe/IM4ymMBaeTCs BABOE B CTOPOHY K Y/IbTPa3ByKoBOMY rnpeobpasosaTesiio, TO 3a NepBytd TOUKY ry6uHbI No-
NA NPUHUMALOT NOIOXEHWE NIOCKOCTK anepTypbl NCTOYHMKA. CM. onpegeneHne TepMuHa «rinybuHa nons».

b) HaxogaT ¢hokyc Kak TOUKy C MUHMMasbHbIM 3HAYEeHUEM M0LWaan Myyka Ha ypoBHe MUHYC 6 ab.
Mpoxoaalias Yepes 3Ty TOUKY MIOCKOCTb, NepneHAMKyNsapHas K ocu nydka, npeactaBnseT co6oi thokanb-
HYI0 NAIOCKOCTb Mydyka. lMpy Mcnonb3oBaHUK AoKasaTenbCTB CUMMeTpuM npeobpasoBartens A0/HKHO ObiTb
NPOBEPEHO MECTOMO/IOXKEHVE MUHMMANBHOW naowaan nyyka nyTeM M3MepeHuil naowagein B cocegHmx na-
pannenbHbIX NI0CKOCTAX, OTCTOAWMX OT MIOCKOCTM C MUHUMAasbHOW Mnowanbio npumepHo Ha 5 % pac-
CTOSAAHMA (N0 OCK) MeXAy MNIOCKOCTbIO anepTypbl UCTOYHMKA M (POKYCOM Myuka, ecnv 3TO NpakTU4Yecku ocy-
wectsMMO. [na HaxoxgeHus dookyca nyyka Heob6XoArMO HauyvMHaTb U3MEPEHMs C MOMOLLbI rmapodoHa,
YyCTaHOBJ/IEHHOTO B (DOKYC MO JaB/feHUI0, U NepemMellaTb ero BAo0/Ib OCU My4yka B CTOPOHY Y/bTPa3ByKOBOro
npeobpasoBatesns, noka He GyfeT HallfeHa ToYka C MUHMMasIbHbIM 3HAYeHWeM nfowaan nyyka Ha ypoBHe
MUHYC 6 OB.

c) lna onpefeneHuns ycuneHus no AasfieHnio B (DOKyCe BbIMOMHAIOT creaytoLme onepaumm:

1) MNepemewatoT rnapodoH BAObL OCK MyYKa K NIOCKOCTU anepTypbl UCTOYHMKA.

2) N3mepsatloT v BbIYMCAAIOT MHTErpan KBagpaToB AaBfeHUs, YCPeAHEHHbIV Mo anepType UCTOYHMKA B
npefenax nnaowaan Ha yposHe muHyc 20 ab, onpeensioT KOHTYP CHWXEHUS UHTerpana Ksagpartos Aasrie-
HMA OT MaKCMMaslbHOro 3Ha4YeHus A0 yPoBHA MUHYC 20 AB B N10CKOCTM anepTypbl UCTOYHMKA.

3) OnpefensT NnepBoHavYasibHOE YCUEeHUe No AaB/AEHUI0 B (OKyCe Kak KOpeHb KBaApaTtHbIn U3 oT-
HOLIEHNsA WHTerpana KsagpatoB AaBfieHUss B UMMNy/bce B (DOKyce MO fJaBMeHWU0 K UHTerpasny Ksajpatos
[aBneHns, ycpeHeHHOMY Mo anepType UCTOYHNUKA.

4) MNepep onpegeneHneM OKOHYaTENbHOIO 3HAYEHUs YCUIEeHNs No AaBneHuto B ookyce crefyeT BBe-
CTU B 3HAYeHWe MHTerpana KsafpaTos Aas/ieHUss B UMMY/bCe B (HOKyCe Mo JaBfeHuto nonpasky Ha 3aTyxa-
HVWe BO BCell nosoce 4acToT. [lnA BOAbI, UCNOMb3YyeMOl B KauyecTBe WU3MepuTeNbHON cpedbl, AN HU3KUX
4acToT WM KOPOTKMUX PacCTOSHWUIA, WU NPW YC/I0BMK, YTO 06LUMe NOTepU Npy pacnpoCcTpaHeHUn Ha cpefHe-
apvgMeTnYeckol YacToTe aKyCTMYECKOro BO3AelicTBUS He npesbiwatoT 1 A6, 3Toi nonpaBkoi gonyckaeTcs
npeHe6peyb.

5) CTeneHb HeNMHEHOCTU MpU U3MepPEeHusX NPOBEPSAIOT MyTEM MNOACTAHOBKMA OTHOLWIEHMS naowagu
KOHTypa anepTypbl UCTOYHMKA C YPOBHEM MUHYC 20 AB, yMHOXEHHOW Ha 0,69. K naowaan nyyka Ha ypoBHe
MUHYC 6 B B TOUKe HaxOXAEHWA /INKa MHTerpana KsagparosB Aas/ieHNs B UMMNy/bce BMecTo < B hopmyny
napameTpa He/IMHEHOCTU pacnpoCTpaHeHus, nNpuBefeHHy B NyHkTe 3.25 M3K 61102. Ecnn 3HayeHus
3TOro napameTpa 6yayT MmeHee 0.2, TO cneAyeT cYMTaTh, YTO USMEPEHUS NPOBOAAT B IMHENHOM AnanasoHe.
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BBepxy: npeo6pasoBaTenb C paguycom KpuBusHbl R 1 hokycHbIM paccTossHuem R:
B cepeauHe: npeo6pasoBaTtens CN0CKO-BOTHYTOW NMH30M.
BHu3y, npeoGpasoBaTesib C N0CKO-BbINYKAON NUH3OI
1 — npeo6GpasoBaTtenb: R — paguyc KpUBU3HbI: toKkycHoe paccTosiHue: N — KO3 hMLMEHT NpenoMaeHuns:
Ct — ckopocThb 3Byka a MH3e. G/.— CKOpPOCThb 3ByKa a Boje

PucyHok 1 — TunoBble KOHCTPYKLMK Npeo6pasoBateneit
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20

1— wupuHa anepTypbl UCTOYHMKA; 2 — BHELWHAS anepTypa npeo6pasosartens: 3 — KOMNEHCUPOBAHHOE PACCTOsSHUE:
4 — NNoCKOCTb anepTypbl UCTOUHUKA. 5 — (hoKycHOe paccTosiHue (M0 AaBNeHUK): B — (hoKanbHas NnockocTb (M0 AaBneHUI0).
7 — Touka C MakCUMyMOM MHTerpasa KBaApaToB faBNeHUs B UMNy/bce: 8 — ocb nyyka; 9 — BTOpas NNOCKOCTh;
tO — BbIGpaHHas NPoAONbHAA NNOCKOCTb (MOCKOCTb INCTA C 3TUM PUCYHKOM)

PucyHok 2 — V13mepsiemble napaMeTpbl (hOKYCHPOBKM Npeobpa3oBatessi ¢ HEN3BECTHOI reomeTpueit
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1 — npeo6pasoBaTenb. 2 — MUHMMaNbHAaA WUPNHA NyYKa |[HA ypoBHe MUHYC B A6) BecTecTBeHHOM (hokyce: 3 — 0Cb Nyuka.
4 — 30Ha ®peHensa (6nwxHee none); 5 — 30Ha ®payHroepa (AanbHee none); B — dokanbHaa 30Ha ®PpayHrodepa;
7 — 30Ha ®peHens (fanbHee none); B — MUHUMaNbHaA WUPUHA Nyyka (Ha ypoBHe MUHYc 6 AB) B co3pgaHHOM chokyce;
ij — nepexopgHblit nHTepBan. F* — reomeTpuueckoe hoKycHOe paccTosiHue:
ZNTO — 6AUXHWUI NEepexoAHblii MHTepBaN: P — faNbHU NEPeXoAHbI NHTepBan

PucyHok 3 — MapameTpbl nons Hedhokycupyowux (a) n dokycupyrowmx (b) npeobpasosaTenei
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(6a(6;]

P_] Oamm

AnepTypa npeob6pasosartens, MM
1 — 6AUXHAA 30Ha PpeHoNs: 2 — okanbHas 30Ha ®payHrogepa: 3 — ganbHsas 30Ha ®peHens
PucyHok 4 — Mpounb Nyyka, orpaHUYeHHbli KOHTYpaMu Ha ypoBHe

MuHyc 6 aB. muHyc 12 g6 n muHyc 20 gb. gna npeobpasoBaTens paguycom 12 mm
C KpuBM3HOI pagnycom 50 MM Ha yacToTe 5 MI'L. LLeHTp KOToporo pacnosoxeH B Touke (0: 0)
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1 — wupuHa anepTypbl NpeoGpasoBaTens; 2 — hoKycupywuias NoBEPXHOCTb NpeoGpasoBaTens:
3 — nnocKocTb anepTypbl npeoGpasoBaTens. 4 — reomMeTpuyeckuit okyc; 5 — oCb nyuxa; B — reoMeTpuyeckue rpaHnLbl nyy*a;
7 — 6nUXHARA 30Ha ®peHens; 8 — dokanbHas 30Ha ®payHrodepa; 9 — fanbHAA 30Ha PpeHens.
D** — paccTosiHMe OT anepTypbl 40 (hokKyca; PAM — reomeTpuyeckoe poKycHOe paccTosHne

PucyHok 5 — MapameTpbl A1 onucaHna nonsi chokycupytoLero npeobpasoBaTesns U3BECTHON KOHCTPYKLUK
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1 — wupuHa anepTypbl npeobpasosaTens; 2 — oKycupylolas NoBEPXHOCTL Npeo6pasoBaTens;
3 — nnocKoCTb anepTypbl npeo6pasoBatensi; 4 — reoMeTpuyeckuit hokyc; 5 — ocb nyyka: B — reoMeTpuyeckue TpaHuubl nyyka;
7 — 6nuxHAA 30Ha OpeHensa (npu |4« ,q| > A/2); B — (hokanbHas 30Ha ®payHroepa (npu |4 « 4| &A 12):
9 — panbHAa 30Ha ®peHens (npu |4 l,ql >A<2); 0*r — paccTosHWe OT anepTypbl A0 (hokyca;
F A — reomeTpuuyeckoe hokycHoe pacctosiHue

PucyHok 6 — MapameTpbl pasHoOCTell akyCTMYeCcKOro myTu
npv onucaHuy nNonsi hoKyCcupyroLLero npeo6pasoBartesiss U3BECTHON KOHCTPYKLUM
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1 —BHewWHAA anepTypa npeo6pasoBaTena; 2 — NPOTAXKEHHOCTb (pokanbHO o6nacTu; 3 — ocCb Nyuka;
4 — npodnab Nyyka Ha ypoBHe MUHYC B AB; 5 — MUHMManbHasa wupuHa nyyka kV,,Ha ypoBHe MuHyc 6 gb;
B — LUMWPUHA Ny4ka, paBHas 2 7 — anepTypa WCTOYHUKA; 6 — KOMNEHCUPOBaAHHOE paccTosiHne

PucyHok 7 — ®okanbHasa 061acTb npeobpasoBartesns B r/1aBHON NPOA0ALHON NaockocTH
ANns npeobpasoBaTeneli ¢ U3BECTHOI (&) U HEN3BECTHOW (b) KOHCTPYKLMAMYU
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1— ynbTpa3ByKkoBOii npeo6pasoBaTesib. 2 — reoMeTpUYecknii NMHeHbIi okyc; 3 — reomeTpuyeckuii cpepuyecknii hokyc

PucyHok 8 — Tunbl reoMeTpU4eckoii hokyCcMpoBKM
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1— BHelWHsin aneprypa npeo6pasoBartens; 2 — NA0CKOCTb anepTypbl UCTOYHWKA; 3 — KOMMEHCUMPOBAHHOE PACCTOsIHUE;

4 — chokanbHasa NN0CKOCTb (N0 gaBneHunto); 6 — okyc nons gaBneHna. 6 — BTopas NAOCKOCTb. 7 — OCb Nyuka,
6 — nnockocTb anepTypbl Nnpeo6pasoBaTens; 9 — npodunb nyyka BAOAb OCU

PrcyHok 9 — dokyc B none faBneHunii Ha rnasHo NpoAobHONM MNOCKOCTH
ANns npeobpasoBaTesis U3BECTHOW (a) ¥ HEN3BECTHOW (b) KOHCTPYKL MK
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Mpunoxexve A
(cnpaBouHoe)

XapakTepucTnku hoKycupyoLLmnx npeobpasoBareneil.
OCHOBHBbI€ MON0XEHMs

B HacTosiLeM MpUIOXEHWM NokasaHa BO3MOXHOCTb OnucaHus nons hokycupyloLlero npeobpasosaTens B Tep-
MUHaxX 6avkHel 1 JanbHell 30H PpeHens U hokasbHON 30HbI PpayHroepa. 3TN TEPMUHBbI MPUMEHUMBI A5 ONMUCAHUSA
XapakTepucTuK nosei hoKycupyoLLux npeobpasosaTenieli, reoMeTpusi KOTOPbIX 13BECTHA.

PaccmoTpeHa anepTypa npeobpa3oBaTenisi LUMPVHOW 2a. UMEIOLLEro KpyroByto CUMMEeTpuo. Mpy n3nyyeHun He-
npepbIBHOI BOMHBLI 6€3 anoAusauuu nose gasneHuii B Boge BAOb OCU Myyka Z MOXeT ObiTb NPefCcTaBIeHo Kak

p(0.2) = Mple-** J. (A1)

roe K = 24/K — BOMIHOBOE YMCAO;
A— [NMHA aKyCTUYeCKO BOSHbI;

[Jp— amnnuTyAa [aBfieHns Ha anepType npeo6pasosatens.

MpumeuvaHne — Bolpaxenne (A.1l) cnegosano 6bl 3anUcaTb B TepMUHAX KoneGaTesibHOW CKOpoCTU Ha
anepTtype npeo6pasoBatesnis. 34eCb pU NPUMEHSIOT 4151 3aMeHbl pen». CnefyeT Takke 3aMeTuTb, YTO OTCYTCTBME ano-
AM3aunn xapakTepusyeTcsl NMOCTOSIHHOW amnauTy4oi Kone6aTenbHOM CKOPOCTM YacTul, WA B TO BPEeMs Kak AaBneHue
HEMOCTOSIHHO MO anepType Npeo6pasosartesis 1 U3-3a ANPaKLMOHHBIX 3(EKTOB HA HEKOTOPbIX YYaCTKaxX MOXET BbITb
[aXe paBHO Hyo.

B napakcuanbHOM npubavmxeHun, T.e. Npu / »  ar. NepBblil YneH GUHOMVHAIBHOTO Pa3/IOKEHUS BbIpaXeHUs
(A.1) npn6ansnTenLHO paseH

p(0,2) = /2p0e’ sinffia2/ 2Xz). (A.2)

TpaHuLein Mexay 30Hoi ®peHenst Uan 30HOM GAMKHEro Mo 1 30HOM AaNbHETO MOJS UM 30HOKN dpayHrodepa
N5 HEehOKYCUPYIOLLMX HEANOAK3MPOBaHHbIX Y/IbTPA3BYKOBbIX Npeo6pasoBaTeseii C Kpyrosoii CUMMETpUEl cuMTatoT no
TPaAMLMM OKOHYaHVe nepexoaHoro nHTepsana z\ = a2/ A (1). Ecnm 310 paccTosiHue UCNO/b3yoT B KBaApaTMUYHOM haso-
BOM 4/leHe BbIpakeHus (A.2). TO nosiyyaiot

(A-3)

CnepyeT 06paTUTbCsA K PUCYHKY 1. 4TOGblI pacCMOTPEeTb HeanoAM3MPOBaHHbI hoKycupytoLWwmii npeobpasoBartesb
LUMPWMHOI 23 C TOHKOI NIMH30M, reomeTpuyeckoe (DOKyCHOe paccTosiHMe KOTopoi pasHo F = Ritm /(n-1), roe RItHi —
pafaunyc Na0CKOo-BbINYKOW NIMH3bI, & M -KO3gULUNEHT npenomaenus (n = c* /a). Ecnv TonwmHa AMH3bI Mana no cpas-
HeHWto ¢ a. z 1 F. To cnegyeT BOCNO/Ib30BaTbCA annpokcumauyeid TOHKOW NnH3bl [2]. B aToM cnyyae gasneHve BAOMb
0CU MyyKa Npy NapakcmasbHbIX NPUGMKEHUSX T » a2u F1» aJ roxeT 6biTb NPEACTABEHO Kak

P<0.2)* (A4)

B reomeTpuyeckom chokyce (z = F)

p{b,F)*j2p0e (A.5)
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BbipaxeHue (A.4) MOXeT 6blTb 3anMcaHo B TEPMUHAX HOPMUPOBAHHOW (MO (hOKYCHOMY pacCTOSIHUIO) OCEBOI ANC-
TaHum z.

/

P(CU)= 2p|f' ¢ ?*zeZXr‘ (A.6)
rae _L:1-1 (A7)
a z F
nm (A8)

[anee BbipaxeHue (A.6) ans chokycmpylowero npeobpasoBaTtens Hanpsamylo CpaBHUBAKOT C BbipaxeHueMm (A.2)
Ana Hedhokycvipytolero npeobpasosatens. Ecim reometpuyeckoe hokyCHOe pacCTOsiHME CyLLeCTBEHHO 60sblue pac-
CTOSIHUSA Z«, TO 06a BbIPaXKEHWSI CTAHOBATCA MAEHTUYHLIMUA. CXOACTBO (DOPMbI STUX BbIPaXKEHWI NO3BONAET ONpesenunTb
9KBMBAIEHT NEPEXOAHbLIX MHTEPBAUTOB A/151 hOKYCUPYIOLLEro npeobpasoBarersi.

[na nonyyenus ha3oBOro 3KsBMBasieHTa HehoKycupytowero npeobpasosatesnisi 4151 NEePEXOfHOro MHTepsania
KBaApaTUYHbI (ha30BbIli YieH BbipaxeHus (A.6) nonaratoT paBHbIM J2, kak U B BbipaxeHnn (A.3)

ns

21T (A.9)

Moatomy re =+— (A.10) n 13 BbipaxxeHus (A.7) NosyyatoT BbipaXeHune 418 6IMKHEro nepexofHoro uHTepsasia
mMexay 6mkHen 30Ho ®peHens u dhokasibHO 30HoI PpayHrodepa

L2111 (A 11a)
zn ~a2+F
. azF
wmn Zfiro = A4 (A.11b)
a2- [.F'

3T0 paccTosiH1e MOXET ObITb 3anMcaHo B TEpMUHAX NepexofHoro nHTepeana Zj = a'/ll.

ZTF

zmo =zM =,f-F - (A 11c)

Mofo06HbIM XXe 06pa3oM BbipaxxatoT B/IMKHUIA NepexofHblii HTepBan Yepes hokanbHyto 30HYy ®payHrodepa u
[asibHIo 30HY ®peHens

(A.11d)
zI2 a2+F '

nm ZFT0 2 ' (A.lle)
a2-KF

win NIt ,A -t (A.11)

zT

M3 BbipakeHust (A.8) BUAHO, YTO Ny4OK NpeTepneBaeT C/IOKHYI0 3BOIOLMIO NPK nepexofe 13 65nmkHero B gasib-
Hee Mone B Npefesnax reoMeTpUYeckoro dhoKyCHOro paccTosiHUSA, NOTOMY YTO MO Mepe NpUGIKeHns z K F z. cTpemutcs
K 6eckoHeyHocTU. Mpy BbINONHEHUN TpeboBaHWli B COOTBETCTBUM C BblpakeHsMU (A.10) u (A. 11a) Ana 3KBUBANEHTHOTO
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pacctosiHus z. = a'/A wnn z = r,,, hopma Myyka CTaHOBUTCSA MOLOGHON TOM, KOTOPYIO NMEeeT 3KBUBaSIEHTHbIN HedoKyCu-
pylowmii npeobpasoBaTesib Ha ero NepexoAHOM MHTepBasie zt, HO C APYTMW MaclUTabHbIMU KO3dhthMLMeHTaMK Kak no
amMnanTyge, Tak U no nonepeyHsIM pasmepam.

Mopo6HbIM 06pasom, korga r,> a2!J1unm z > za. hopMa nyyka BO3BpAaLLAETCs K TOl, YTO Oblia B 30He dpeHensi.
O[lHaKo MOCKO/bKY paccTosiHWe npeBbIaeT hokycHoe, ahdheKTbl MHTepdepeHLmn 1 Nynbcaumn B 30He dpeHens 6yayT
MPOSIBAATLCSA MEHbLUE U 3aBUCETb OT CTENEHN (hOKYCUPOBKU.

Mopo6HLI aHaNM3 MOXET ObITb MPOBEAEH A1 BOTHYTOro (hoKycupyloLlero npeobpasoBatensi paguyca R, noka-
3aHHOTO B BepXHeli YacTy pucyHka 1. mpy MCNonb3oBaHUM NapasinesibHoro Habopa NPUBAKEHHbIX BbIpaXXEHUIA € COOT-
BeTCTBytoLLeli 3ameHo F Ha D B BblpaxeHusix (A.4)—A.11). Cm. pucyHok 5. B aTom cnyyaB BblpaxeHue (A.4) 6yaet
npeo6pasoBaHo B creayoLiee:

(A.12)
BblpaxkeHue (A.5) npu z = D Npeobpa3oBaHo B crieytoLLlee:
P(0.0) - ¥Y2p0e~ (A.13)
BblpaxeHue (A.7) U3MEHUTCA Ha cnejyioLlee:
-L-1 1
A4
z0 zD ( )
BblpaxeHue (A.8) npumeT BUA:
(A.15)
W napannenbHble BapuaHTbl BblpaxkeHuin (A.11) 6yayT 3anucaHbl Kak:
— =— 1 (A.16a)
zZ, V D
az2pP
zntd - 2n = . (Alﬁb)
a2+f.D
zTD
ZNTD = ZM = cooeeeeee s (A. 16¢)
zj +D
1 K n
- - (A.16d)
z,2 a2 D'
ad (A.16€)
a2-w
2rb
A A. 16f
Z FTO~ ~2 2T-D ( )

OTW napaniefibHble BbIPaXKEHUS CUMTAIOT TOSIbKO NPUBAMKEHUAMK, UX BONee ToUHble BepCUM MOTyT BbiTb Hallge-
Hbl B [1]. [3] v [4].
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Takve e pesynbTarbl 47151 (DOKyCUPYIOLLEro BOrHYTOr0 npeo6pasoBartesis MOryT 6biTb NOAYyYeHbl U UHBIM CMOCO-
60M: NPV MCNOMb30BaHWK hasbl PasINYHbIX A/IMH akyCTUYecKoro NyTu. B Takom cnyvas BHOBb MpefonaratoT napakcu-
aslbHoe NpubnxeHne, nokasaHHoe Ha pucyHke 6. B aToli cuTyauum ans onpegenexHns anepTypHO pasHOCTU akycTuye-

CKOro MyTW MCMO/b3YIOT PaccTosHUE A0 NIOCKOCTM anepTypbl Npeobpasosartens D:

A=Ja2+D2-0:

A=0(1+ -]-°:

Mof06HbIM XXe 06pa3oM MOXET 6bITb annpPoOKCUMMPOBaHa 0CeBas Pa3HOCTb aKyCTUYEeCKOro nyTu:

ol Ja2+z2- z:

4'ez|l+p - |-z:

A'=
2z

Kak nokasaHo Ha pucyHke 6. yC/oBue nepexoga creayiollee:

IA-4] a—.

W3 (A.17) n (A. 18) 310 ycnosue NpUBOAUT K CeAyoLW M COOTHOLLEHNSAM

(A.17a)

Alm

(A.170)

(A.18a)

(A.18b)

(A.18c)

(A.19)

(A.20a)

(A.20b)

Pewas (A.19) 4ns 1 W z,j, NONYYAOT WAEHTUYHbIE 3HAYEHUS PACCTOAHWI, HalfeHHble paHee W3 BblpaKeHWi
(A.16). Mo3TOMY NpW COOTBETCTBUM YCTAHOB/IEHHLIM YCMIOBUSIM KPUTEPUM PA3HOCTW aKyCTUUYECKOro MyTu Ha pUCyHKe 6

3KBMBA/IEHTHbI PACCMOTPEHHON paHee rpaHUYHOl 30He.
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Mpunoxexve B
(cnpaBouHoe)

MeToabl onpefeneHna ocu nNyyka Ans uaeanbHbIX MyYKOB

B.1 CpaBHeHne MeTO0B MCCNeA0BaHNA OCU MyyKa

B HacTosiLeM NPUIOXEHUW CpaBHMBAIOT TPU MeToAa HaxoXAeHWs ocu nyuyka. Mpyu 3TOM MCNOb30BaH nNpeobpa-
3oBaresib Ha 2.5 Ml B B1Ae NPAMOYro/ibHON peLleTkn ¢ IMKCMpPOoBaHHbIM UOKYCOM MO TOJLLMHE MydKa U U3MEeHSeMOi
(31€eKTPOHHLIM 06pa3oM) hOKYCMPOBKOIA B ApYroi NPoA0bHON MI0CKOCTY.

MepBblii METOA, OCHOBaH Ha HaXOXAeHUW OCY pacnpocTpaHeHus nyyka B cooTBeTcTBUM ¢ M3K 61102. U3 nepBsbix
[BYX UM Tpex peKoMeHAyeMbIX M0CKOCTeNR, OTCTOALMX Ha PacCTOSIHUAX OT npeo6pasoBatens: z, = A'(XA) =9 cm: z3 =
AN3aA) = 3 cm; Zi = 2AI{rK) = 17,9 cM. rae A — nnoLaib akTUBHO NOBEPXHOCTW peLleTkn u A— AnnHa BOMHbl. — Obl-
N BbIGpaHbl ABe M10CKOCTU. DNIEKTPOHHOE (POKYCHOE paccTosiHWe 6bIN10 YCTAaHOB/IEHO PaBHbIM (DOKYCHOMY PacCTOSHUIO
B TOJILLMHHOM NAOCKOCTU. LieHTpbl Nyyka 66111 HalieHbl Npy 1ccnefoBaHuM NMUKOB BOTHOBOW (DOpPMbI NPy OPTOroHas b-
HOM CKaHMPOBaHWM MyyKa Mo OCSAM X W'Y Ha paccTosHuax 3 1 9 cM oT npeobpasosatens. J/IMHWS, NPoxoaalas vyepes atu
LEHTPbI, COOTBETCTBYIOLLME NWKaM, Oblia naeHTMULMpoBaHa Kak 0Cb PacnpoCTPaHEHNS Mnyuka.

BTopbiM 6bl1 METOA LEHTPOMAA, PACCMOTPEHHbI B nepeuncriednn c). CkaHMpoBaHue BAO/Sb OPTOrOHasTbHbIX
ocefil BbINOAHAAN 1o 60 Toukam, yaanas rugpooH OT OCU Myyka HacTO/IbKO, HACKOMbKO 3TO NO3BO/IAMO OTHOLLUEHUE CUT-
Han/wym. TOYKM LLeHTPONAO0B HAaXoAWM 13 BbipaxeHuli (6a) u (6b).

B TpeTbeM MeToAe WCMOMb30Ba/IM CPefHME TOUKM MO LUMPKMHE Myyka MO OCAM X WY B KaXAoW OpTOrOHasIbHOM
N/1I0CKOCTM, KaK 3TO paccMOTPeHO B B.2. Pe3y/nbTaTbl TAkoro Xe CKaHMpoBaHUs nyyka 6bUIM pasgesieHbl N0 amnautyae
Ha nHTepBasibl (-0.1 AB; -0.4455 ob n 1. 4.), BKIOYEHHblE B Tabnuuy B.2. TonoxeHns LEeHTPOB LUMPWHBI Nyyka 6bln
BbIUNCNEHbI AN YPOBHEW CUTHaUTOB, NPEBOCXOAALLMX LyM. [11S NOMyYeHUsa cpefHMX TOUeK No LUMPKUHE Nyyka No OCAM X
MY B KaKAO0/ OPTOrOHa/IbHOM MIOCKOCTU MOJIOKEHUA LIeHTPOB Gblnv yCpefHeHbl. Pe3ynbTaTbl Takoro CkaHnpoBaHus no
ocy X NpeacTas/eHbl Ha pucyHke B.1. B aTOM npumepe LEeHTPoWA ¥ CpeaHsas Touka No LWMpUHe nNyyka nexar B6u3n
NVKOBOTO 3HAYEHNS B LIEHTPE Nyyka.

ONEeKTPOHHbIN hoKyC BblN YCTAHOBMEH Ha GOMbLUYO FyOMHY, YTO 0BYC/OBWIO TP 3HAYEHWUSA PACCTOAHUS OT ak-
TUBHOI NOBEPXHOCTV NpeobpasosaTtesnisi B COOTBeTCTBUN ¢ M3K 61102: 4,4 cm; 13 cm u 26 cMm. Mpu oLeHke Tpex MeTo-
[0B CKaHMpoBaHve 6bl/1I0 NPOBEAEHO B TPEX MN/IOCKOCTAX, OTCTOALWMX OT Npeobpasosartens Ha 4.4 cM. 9 cm 1 13 cm. Ha
paccTosiHin 4.4 cM NpW CKaHWPOBaHMK MO OCK X B MOMEPEYHOM CeYeHUM Myyka O6HapyXeHbl ABa Nuka, NnokasaHHbIX Ha
pucyHke B.2. npuyem npasblii 6611 HEMHOIO Bbiwe fieBoro. B M3K 61102 ykasaHo, 4TO B 3TOM c/lyyae A/t onpegene-
HUS1 OCY pacnpocTpaHeHus nyyka cnefyeT UCNob3oBaTh HanbosbLIee 3HaYeHne nuka.

CTraHfapTHble OTK/IOHEHUA MEeXAy U3BECTHLIMU MOMIOKEHUSMU OCU U UX NOMOXEHWUAMW, ONpefeNieHHbIMY Tpems
MeTofaMmn 1 No TpeM NA0CKOCTAM, NpeAcTaBneHsb! B Tabnumue B.1.

Ta6nuuya Bl — CraHgapTHble OTK/IOHEHWSI MPU CKAHUPOBAHWK MO OCSM X U Y. MOMYYEHHbIE C UCMOMb30BaHNEM
Tpex MeToZ0B OnpefesieHus LeHTpa nyuka

MerTop CraHfapTHOE OTKNOHEeHUne CtaHAapTHOE OTKNOHEeHUue
npu cnamupoBaHuu nNo x, CM npu CKaHnpoBaHuu Noy. cm
Mk 0.1121 0.0139
LieHTpoung, 0.0072 0.0098
CpefHAs Touka Mo LWnprHe nyyka 0.0056 0.0096

CpefHss IMHNA Ha 3TOM PUCYHKEe OTHOCUTCS K CpefHUM Toukam, a CMMBOJIOM PP 0603HauyeH MHTerpas ksagpa-
TOB AaBJIEHNA B UMNybCce.

B.2 MeTog cpefHeli TOUKM NO LWIMPUHE NyuKa

B 3TOM MeToAe MCNO/b3YHOT TaKoe e CKaHMPOBaHMe No OPTOroOHa/IbHLIM /IMHUAM, Kak 1 B MeToAe LeHTponaa, a
3aTeM KBajpaTHble KOpPHWM U3 3Ha4YeHUin WHTerpana KeafpaTos JaB/ieHnst B UMMy/ibce AenAT Ha 20 NHTepBasioB, COOT-
BETCTBYIOLUMX YPOBHAM OT MuHyc 0.1 b A0 MuHyC 26 Ab (cM. Tabnuuy B.2). 3HauyeHns LWMPUHBLI NyYKa BbIYUC/ISIOT MO
HacTo/bKO 60/ILLLIOMY YUC/Y YPOBHel, NpuBeeHHbIX B Tabnuue B feumnbenax, HacTo/bKO 3TO MO3BONAET YPOBEHb U3-
MEepPEeHHOro curHasa, a 3aTem MosIoKEeHUA X LEEHTPOB YCPedHAIOT A1 MOJyHEeHUA CPefHNX TOYEK Kak Mo OCu X. Tak 1 no
ocuny. MepeceyeHne IMHWA, NepneHanKYNAPHbLIX K MMHUAM CKaHUPOBaHWSA, U IMHWIA, NPOXOAALLMX Yepe3 CpefiHNe TOUKM,
onpegenser UeHTpasibHy0 TOUKY nydka.
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MpepcTaBneHHble Ha pUCyHKe B-2 pesynbTaTbl CKaHMPOBaHUA MO OCK x A1 BTOPON hokasibHOW 30HbI Ha pac-
CTOsIHUK OT npeobpasosartens 4.4 CM MoKasbIBalOT, YTO NOJIOKEHUEe MUKa NPoUA Nyyka OTINYAETCA OT MOSIOKEHUS
LieHTpa ny4ka, onpefeneHHoro Apyrumn metogamu. CpegHas NIMHWA OTHOCUMTCA K CPeAHUM Toukam, a CUMBOJIOM PPI
0603HayYeH UHTEerpasl KBaApaToB [aB/EHNS B UMMY/IbCE.

BTopylo nnockocTb, napasifienbHylo Nepseol, BbIOUMPAOT Ha HEKOTOPOM PAacCTOsHWKM A0 MecTa PacrosioKeHus
MepBOVi MJIOCKOCTU WM 3a HUM TaK. YTobbl 3Ta BTOpas obecrneunsasia BbICOKOE YI/I0BOe paspelleHve. [ npeobpaso-
BaTeneil ¢ 3N1eKTPOHHOW DOKYCMPOBKOW (DOKYC MOXET ObiTb YCTAHOBMEH Ha BTOPOI MNAIOCKOCTU WUAM B6GAM3M Hee, 4TO
MOBbLICUT OTHOLUEHWe curHan/wym. Ecnm Ans nepsoil N1ocKocT 6bin MCMNOMb30BaH METOf, CPeAHNX ToYek, TO ero cre-
[yeT NpuMeHsTb 1 A1 BTOPOIA NIOCKOCTH.

Mpu BbIGOPE PacCTOsHWIA MOTYT GbITb MPYMEHUMbI CBEAEHVS O MapameTpax (PoKycrpoBkM npeobpa3oBaTtens B
Kabkol NPOA0/bHON NIOCKOCTU. [Ns onpeaeneHns pasMepos OXugaemoli hokasibHOM 30HbI PpeHens MoryT 6biTb UC-
No/Ib30BaHbl BblpadkeHust (3) 1 (4) Ans 6AMKHEro 1 fanbHero nepexoAHbIX MHTepBasioB.

MecTononoxeHne LieHTPasIbHON TOUKM MyyKa BO BTOPOI MJIOCKOCTU HaxofAT TEM Xe caMblM 06pasoM, YTO U nep-
BOIA.

Ocblo Myyka 6yaeT npsmas IMHWSA, NPOXOAALLANA OT YIbTPa3BYKOBOrO Npeobpasosaresis Yepes cpefHue TOUKY Mo
LUIMPUHE NyYKa B ABYX YKa3aHHbIX BblLLe NIOCKOCTAX.

B npvBeaeHHoli HWke Tabnuue B.2 nog a66peBnatypoii PPSI 0603HaueH MHTerpasa KBagpatoB AaB/IEHNS B UM-
nynbce. a SORT — KBagpaTHbIii kopeHb 13 PPSI.

Ta6nuuya B.2— YpoBHM LWUMPUHBI Nyyka B Aeunbenax 4ns onpefenieHns CpegHux Touek

HopmuposaHHOoe 3HayeHue SORT HopmuposaHHoe 3HaueHue PPSI YPOBHU WNPUHBLI Ny4yka. ab
(nvHelHas wkana) (nvHeliHaa wkana)

0.9885 0.9771 -0.1005
0.95 0.9025 -0.4455
0.9 0.8100 -0.9151
0.85 0.7225 -1.4116
0.8 0.6400 -1.9382
0.75 0.5625 -2.4988
0.7 0.4900 -3.0980
0.65 0.4225 -3.7417
0.6 0.3600 -4.4370
0.55 0.3025 -5.1927
0.5 0.2500 -6.0206
0.45 0.2025 -6.9357
0.4 0.1600 -7.9588
0.35 0.1225 -9.1186
0.3 0.0900 -10.4575
0.25 0.0625 -12.0412
0.2 0.0400 -13.9794
0.15 0.0225 -16.4782
0.1 0.0100 -20.0000
0.05 0.0025 -26.0206
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Mpunoxexune C
(cnpaBouHoe)

MeToabl onpepeneHna ocu nydka And HeungeanbHbIX NMyYKOB

B cnyvasx, korga npodusib U3MEPEHHOro Y/IbTPa3BYKOBOTO Myuka OKasblBaeTCs HeugeasibHbiM, HanpuMep npu
€ro HeCUMMETPUYHOCTU W OTCYTCTBUW YETKO BbIPaKEHHOTO OAMHOYHOIO MUK, A1 HAXOXAEHNS 0CU Myyka MOryT 6biTb
NpVMMeHeHbl gpyrne MeTtofbl. CM., HanpumMep, pucyHok C.1. Ha KOTOPOM TOUYKaMu MOKa3aHbl MOSIOKEHNS LEEHTPOB LUMPU-
Hbl MyyKka, onpeaesieHHble Mo 3HAYEHUAM AaB/ieHns, NpuBeeHHbIM B Tabnuue B.2 (npunoxexue B); BepTukanbHas nu-
HUA NoKa3blBaeT MECTOMO/OXEHNE YCPeAHEHHDBIX MOTOXEHUA 3TUX LIEHTPOB WM CPEAHIOD TOUKY MO LWMPUHe nydyka. 310
CKaHMpoBaH1e [eMOHCTPUPYET, YTO BO3MOXHO Ha/lNuMe HECKO/TbKMX MUKOB, PACMOMOXEHHbIX HA COCeAHNX JIMHNAX CKa-
HUPOBaHWSA Ha OAHOI 1 TOW Xe rny6uHe. B aToM c/lyyaB HEOGXOAMMO BbIMO/HATL PACTPOBOE CKaHMpOBaHWeE U npumMe-
HATb MeToZ ABYXMEPHOTO LieHTponaa.

[na nonyyeHus ABYXMEPHOro LEHTpoMAa HaxoAsaT qioKasibHY0 MI0CKOCTb MO AaBieHuto. HaxoasatT mMecTonono-
XEeHVe MakcyMyMa UHTerpasa KBagpaToB AaB/IEHNS B VMMY/IbCE U BbIMOHAOT PacTPOBOE CKaHMPOBaHWE B MI0CKOCTH,
npoxoAsLeli Yepes 3Ty TouKy, Npuyem 6epyT oTcHeTbl He MeHee YeM B 25 Toukax Mo Kaxgaoii u3 oceil x ny. LieHTpona
(xc, yc) u3 Habopa U3MEepEeHHbIX 3HAUEHWI NHTErpaia HaxoAAT U3 CefytoLLNX COOTHOLLEHNIA:

(C.1a)
Xe= | |
K J

(C.1b)
Yc L£/p,<**./,) ’

BTOpyto NA0CKoCTb, NapasnsienibHyo NepBoii U PACMNONOXKEHHYIO Kak MOXHO fasiblue OT NepBoili Na0CKoCTy, BbIGU-
paioT 40 NepBoil NJOCKOCTU UK 3a Heil. [lna npeobpasoBatesnieil ¢ 3/1eKTPOHHOV (DOKYCUPOBKOI (hOKyC MOXET ObITb
YCTaHOB/IEH Ha BTOPOVi NIOCKOCTU UM BGNN3W HEE. YTO MOBbICUT OTHOLIEHUE CUTHAUI/LLYM.

MecTononoxeHus LUeHTponga nyyka HaxogAat, NpMMeHaa Te XKe camMble onepauuun, KoTopblie 6blIM UCMONb30BaHbI
[191 NepBOVi NI0CKOCTU.

Ocblo nyyka ByfeT npsmas IMHUS, NpoxoAsLuas oT y/bTPa3ByKoBOro NpeobpasoBaTens yepes LeHTpouabl 8 aByx
yKasaHHbIX BbILLE M/IOCKOCTSIX.
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Mpunoxexne A
(cnpaBoyHoe)

CBe/leH1s1 0 COOTBETCTBUUN CChINIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB CCbINOYHbIM
HalUWoHaNbHbIM cTaHgapTam Pocculickoli ®egepaunn

Ta6nunuya JA1

O603Ha4eHMe CCbUI04YHOTO CreneHb 0O603Ha4eHne 1 HaMEHoBaHVe
MeX/yHapO/IHOro CTaHaapTa COOTBETCTBAM COOTBETCTBYHOLLIEr0 HaLMOHA/IbHOTO CTaHaapTa
M3K 60050-801:1994 — .

M3K 61102:1991 —
M3K 61157:1992 —

M3K 61689:1996 o1 FOCT P 8.583-2001 «[locypapcTBeHHass cuctemMa obecneyeHus
eAMHCTBa M3MepeHuit. O6opyaoBaHMe MeaULMHCKOe YbTpasByKo-
BOe TepaneBTuyeckoe. O6Lme TpeboBaHWSA K MeToAukam BbINon-
HEHWs1 U3MEPEHWIA NapaMeTpPoB akyCTUYECKOTO Bbix0o4a B Avanaso-
He yacToT o1 0.5 0 5.0 MI'u»

* COOTBETCTBYIOLLMIA HaLMOHa/bHbI CTaHAAPT OTCYTCTBYeT. [lo ero yTBepXAEHUA pPekoMeHAyeTcs UCNoNb-
30BaThb NEepPeBO/ Ha PYCCKWA A3bIK JAHHOMO MeXAyHapogHOro cTaHaapTa. MNepeBoA AaHHOTO MeXAyHapogHOro CTaH-
Aapta Haxoautcs B ®efepasibHOM MHPOPMaLMOHHOM (DOHAE TEXHUYECKUX PErNaMeHTOB U CTaH4apToB.

** MexayHapofHbIii cTaHAapT 3ameHeH Ha |IEC 62127-1:2007 «Ultrasonics — Hydrophones — Part 1: Meas-
urementand characterization of medical ultrasonic fields up to 40 MHz». B Poccuiickoin ®egepaumun geincTeyet naeH-
TUYHBIN HaLuMoHabHbIA cTaHgapT FOCT P M3K 62127-1—2009 «locyfapcTBEHHas cuctema obecrneyeHns euHcTea
n3mepeHuii. MapameTpbl Nonei ynbTpasBykoBbIX. O6LiMe TpeboBaHWsA K METOAAM U3MepeHuii n cnocobam onvcaHus
nonei B yactotTHom gnanasoHe ot 0.5 go 40 MIu».

*** MexayHapoaHblli cTaHaapT 3ameHeH Ha IEC 61157:2007 «Standard means for the reporting of the acoustic
output of medical diagnostic ultrasonic equipment». B Poccuiickoii ®egepauumn feiicTByeT UAEHTUYHBIV HaLMOHab-
Hblii cTaHaapT FOCT P MOK 61157—2008 «ocyapCTBEHHasi cucTeEMa 06ecneyeHns eayHCTBa N3MepeHunii. N3ge-
NS MeuUMHCKME anekTpuuyeckue. Mprnbopbl yNbTpasBykoBOlM AMArHOCTUKW. TpeboBaHWsA K NpeAcTaBfeHuio napa-
METPOB aKyCTUYEeCKOro BbIXOAa B TEXHUYECKOI AOKYMEHTaLmmn».

MpumevyaHune — BHacTosAwel Tabnvue NCNONb30BaHO CrieaytoLLee yCNoBHOe 0603HauYeHne cTeneHn
COOTBETCTBUA CTaH4apTOB:

- FOT — ngeHTUYHbIe cTaHaapThbl.
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