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Mpeaucnosue

1 MOANOTOBIEH Bcepoccuiickum Hay4HO-MCCNEA0BaTENBCKMM UHCTUTYTOM (BU3UKO-TEXHUYECKUX U
pagMoTexHUYeckux uamepeHnin deaepansHoro areHTCTBa No TeXHUYECKOMY PeryfinpoBaHuio M MeTposiorimn
Ha ocHOBe COBCTBEHHOMO ayTeHTUYHOTO NepeBoAa Ha PYCCKMI A3bIK MeXAyHapoAHOro cTaHgapTa, yKkasaHHoro
B NyHKTe 4

2 BHECEH YnpasneHnem meTporiorni ®egepansHoro areHTcTBa Mo TEXHUYECKOMY PerynmpoBaHuio n
METpOosIorMu

3 YTBEPX/IEH W BBEJEH B JEWCTBWE MMpukasom deaepansHoro areHTcTea no TeXHUYecKomy
perynnposaHuio U meTtporiorimn ot 29 Hosabps 2012 r. Ne 1453-cT

4 Hacrosiwmin cTaHgapT naeHTudeH mexayHapogHomy ctanaapty MOK 61391-2—2010 «YnbTpassyk.
OX0-UMNYIbCHBIE ckaHepbl. YacTb 2. VamepeHne MakcumarnbHON ry6uHbl 30HANPOBaHUA U NoKanbHOro au-
Hamudeckoro ananasoHa» (IEC 61391-2—2010 «Ultrasonics — Pulse-echo scanners — Part 2: Measurement
of maximum depth of penetration and local dynamic range»).

HanmeHoBaHWe HacTosLero ctaHgapTa U3MeHeHO OTHOCUTENbHO HAUMMEHOBaHUA YKasaHHOTo MexXay-
HapogHoro cTangapTa Ans npusegeHus B cootsetcteue ¢ FOCT P 1.5—2012 (noapaspen 3.5).

Mpy NpUMeHeHUN HacTosILLEro cTaHaapTa PEKOMEHAYETCS UCMONb30BaTh BMECTO CChINOYHBLIX MeXayHa-
POAHbIX CTaHAapTOB COOTBETCTBYIOLUME UM HauMoHanbHble cTaHaapThl Poccuiickon degepauunu, ceeaeHns o
KOTOPbIX NpUBEAEHbl B AOMONHUTENEHOM NpunoxeHun JA

5 BBEAEH BMNEPBbLIE

lpasuna npumereHus1 Hacmosiweeo cmaHOapma ycmaHosneHsbl 6 FOCT P 1.0—2012 (pazden 8).
UHgpopmayusi 06 uaMeHeHUsIX K HacmosiweMy cmarOapmy fybrukyemcs 8 eXe200HOM (110 COCMOSHUK Ha
1 ssH8aps meKkyuwie2o 200a) UHGhOPpMaLUOHHOM yKkasamerne « HauuoHanbHbie cmaHOapmebi», a oguyuanbHbil
meKcm U3MeHeHUU U rorpasoK — 8 eXeMeCsYHOM UHGhOPMaUUOHHOM yKa3amerie «HauyuoHailbHbie cmaH-
Oapmbi». B criyvae nepecmompa (3aMeHbl) Unu ommeHbi Hacmosiuje2o cmaHOapma coomeemcemeytouiee
yeedomieHue bydem onybruKoeaHo 8 briuxaliluem 8biTyCKe exeMecssYH020 UHGhOPMaUUOHHO20 yKasamess
«HayuoraneHbie cmaHOapmbi». Coomeememaeyrou,as UHbopMauusi, ysedoMieHUe U meKkcmabi pasmelyarom-
€51 makxe 8 UHgopMauuoHHOU cucmeme obujezo rnonbL308aHuUsi — Ha oghuyuanbHOM calime HauuoHanbHo20
opezaHa Poccutickol ®edepayuu no cmarHdapmu3zayuu 8 cemu VIHmepHem (gost.ru)

© CrangaptuHdopm, 2013

HacTosiwuin ctaHaapT He MOXeT OblTb NMOMHOCTBIO UMK YaCTUYHO BOCNpousseaeH, TupaXnposBaH 1 pac-
NpocTpaHeH B kKa4ecTse oduumanbHoro nsgaHus 6e3 paspelueHns PegepancHOro areHTCTBa No TEXHUYECKo-
MYy perynmpoBaHuio 1 MeTposiornn
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HAUWOHANBbHBIA CTAHOAPT POCCUUNCKOWN ®EREPALUMU

FocyaapcTBeHHas cuctema obecneveHUs eaUHCTBA U3MepEeHUi
ObBOPYOAOBAHUE MEOULIMHCKOE YIIbTPA3BYKOBOE OUATHOCTUYECKOE

O6wWwmre TpeGoOBaHUA K METOAUKAM U3MEPEHUS MaKCUMarnbHOM rMy6UHbI 30HAUPOBaHUSA
¥ OUHaMUYEeCKOro AManasoHa

State system for ensuring the uniformity of measurements. Medical ultrasonic diagnostic equipment. General
requirements to methods for measurement of maximum depth of penetration and local dynamic range

Hara BBegenns — 2014—01—01

1 O6nacTb npuMeHeHusA

B HacTosilem cTaHgapTe onpeaeneHbl TEPMUHBI U cnelnanbHbie MeTodbl U3MepeHUin MakCMMarnbHOMN
rnyo6uHbI 30HAMPOBAHUA 1 NTOKaNbHOro AMHAMUYECKOro AuanasloHa yrnbLTpa3ByKoBbIX CKaHepoB, paboTa-
toLLmMX B B-pexume peanbHOro BpeMeHn 1 UCMonb3ayoLux npeobpasosaTenu cneayowmx TUMoB:

- OATYNKN MEXAHNYECKOrO CKaHUPOBaHWS;

- 3NEeKTPOHHblE hasnpoBaHHbIe PeLLeTKy;

- TMHENHbIe peLUeTKu;

- KPMBOMUHEHBIE PELLETKN;

- ABYXMEpPHbIe peLueTku;

- peLeTkn TPeXMEPHOro N300paXeHWsl, OCHOBaHHbIE Ha coYeTaHUN NEPEYNCNEHHBIX Bbille 4aTYMKOB.

Bce paccmaTpuBaeMblie B HacTosLEeM cTaHAapTe ckaHepbl paboTaloT B 3X0-MMMYSbCHOM pexume. Me-
TOAbl UCNbITAHNA NPUMEHUMBI K NpeobpasoBaTtensam, paboTalowmm B YacTOTHOM AuanasoHe oT 1 go 15 My
KaKk Ha OCHOBHOW YacToTe, Tak U Ha ee rapMOHUKax, KoTopble MoryT npesblwartsb 15 M. OgHako ucnblTaHua
CKaHepoB C rapMOHNYECKUMU cocTasnAWUMN Bbiwe 15 MIMy B HacToAWeM cTaHaapTe He paccMaTpuBaloT.

MpwumeyaHune—TeMHe MeHee CTaHAAPT NOAAEPKMBAET TEX U3rOTOBUTENEN TeCT-00beKToB ((DaHTOMOB), KO-
TOpblE CTPEMATCA PaCIMPUTL YaCTOTHBLIM AMANa30H UCTILITAHWUI CKaHEPOB B CTOPOHY BEPXHUX YacToT.

2 HopmaTtusHble CCbINKU

B HacToslleM cTaHAapTe UCMONb30BaHbl HOPMaTUBHLIE CCLINKM Ha criefytolme MexayHapoaHble cTaH-
[apThbl.

M3K 60050-801:1994 MexayHapoaHbIA 3rneKkTpoTexHudeckuin crnosapb — Mnaesa 801. Akyctuka u
anekTpoakyctuka (IEC 60050-801:1994 International Electrotechnical Vocabulary (IEV)— Chapter 801:
Acoustics and electroacoustics)

M3K 60050-881:1983 MexayHapoaHbIA 3nekTpoTexHU4ecKuin cnosapb — Mnasa 881: Paaguonorna u
dunsuka paguonorum (IEC 60050-881:1983, International Electrotechnical Vocabulary (IEV) — Chapter 881:
Radiology and radiological physics)

M3K 60601-1:2005 Usgenusi MeguumHckue anektpudeckne — Yactb 1: O6wme TpeboBaHua k 6e30-
MacHOCTU W OCHOBHbIM TexHW4yeckuM xapakrepuctukam (IEC  60601-1:2005, Medical electrical
equipment — Part 1: General requirements for basic safety and essential performance)

M3K 61161:2006 YnbTpasByk — MamepeHne moHocT — CUCTEMbI YypaBHOBELLUMBAHUS paanaLnoH-
HOW cunbl 1 TpebosaHusA k ucnonHeHuo (IEC 61161:2006, Ultrasonics — Power measurement — Radiation
force balances and performance requirements)

M3K 61391-1:2006 YnbTpassyk — Ox0-MMNynbCcHble ckaHepbl — YacTb 1. MeToabl Kanmbposku cuc-
TeM MPOCTPaHCTBEHHBLIX M3MEpPEeHUA W uaMepeHuA ¢yHKuUMU pasmeiBaHusa Touku (IEC 61391-1:2006,

Uspanune odpuunansHoe
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Ultrasonics — Pulse-echo scanners — Part 1: Techniques for calibrating spatial measurement systems and
measurement of system point spread function response)

M3K 62127-1:2007 YnbTpassyk — NmgpodpoHel — Yacte 1: UsmepeHUa n onucaHne mMeamLuHCKUX
yNbTpa3ByKoBbIX Nonen Ha YactoTax Ao 40 My (IEC 62127-1:2007, Ultrasonics — Hydrophones — Part 1:
Measurements and characterization of medical ultrasonic fields up to 40 MHz)

3 TepMuUHbI N onpeaeneHns

B HacTosALeM cTaHdapTe UCMOofb30BaHbl cleaytowme TePMUHBLI C COOTBETCTBYIOLMMU onpeaeneHnamu:

3.1 ckaHupoBaHue Tuna A (A-scan): OgHoMepHoe NpeacTaBieHUe AaHHbIX, B KOTOPOM MHOpMaLmUs
O BErMYUHE OTPaKeHHbIX CUrHanoB oTobpaxaeTcA B BUAe aMnMTy[d CUrHaroB, pacronoXeHHbIX No ocu
yNbTpa3BYKOBOro Nyuka, NpeAcTaBnseMon Kak OCb BpEMEHU pacnpoCcTpaHeHUsi curHana unu paccToAHUA.

[Cm. MOK 61391-1]

3.2 nUHUA akycTUYeCcKoro ckaHUpoBaHUA, NMHUA cKaHUpoBaHuA (scan line): OagHa us NUHWUIA CkaHwu-
poBaHusa, hopMUpytoLMX 3obpakeHne B B-pexuMe Ha MOHUTOpe yNbTpa3ByKoBOro ckaHepa. Kaxaas us Hux
ABnsieTcsA ornbatoLlein NMHUIA ckaHUpoBaHUA TUNa A, B KOTOPOI aMNnUTYAbl 3xocurHana npeobpasoBaHbl B
3HaYeHWA AAPKOCTK.

[CM. MOK 61391-1]

3.3 yvacToTa akycTuieckoro Bo3genucTBuA, 'y (acoustic working frequency): CpegHeapudmeTtuiec-
koe vacToT f; 1 f,, aMnnNuTyda cnekTpa akyCTMHYecKoro AaBfieHUA B KOTOPbIX BriepBble CHUXaeTcs Ha Mu-
Hyc 3 OB HVXe amnnuTy4bl FMaBHOro MakcuMyma.

3.4 koadppuumeHT 3aTyxaHus, v~! (attenuation coefficient): YacTuuHoe ymeHblueHue amnnUTyabl
MMOCKON BOMHbLI HA eAnHULY AMWHBI pacnpocTpaHeHUa B cpeae Npu ee 0AHOKPaTHOM MPOXOXAEHUU Ha Ka-
Koi-nmbo onpeaeneHHo YacToTe.

MpumevaHnus

1 Kak npaBuno, kosdhduumeHT 3aTyxaHusi BolpaxxaroT B Ab M~! nyTeM YMHOXEHUS YaCTUYHOIO 3aTyXaHus Ha koad-
duumeHT 8,686.

2 [pw ykaszaHuv napaMmeTpoB 3aTyXaHWs B Matepuane pekoMeHayeTCs NPUBOANTL AAHHBIE MO UX USMEHEHWIO € Yac-
TOTON. OTO MOXET BbITh BbIpaXeHo B BuAe o (f), T. e. koadduumeHTa 3aTyxaHusi Ha yactote f, onpeaensiemoro kak o (f) =
= 0,f ®, rae fBoIpaxeHo B ML, o, — 3T0 kO3hULMEHT 3aTyxanus Ha 1 My, a b — nocTosiHHasl, onpegensiemas no Kpu-
BOW, MOMY4YEHHOW MyTeM CrMaXUBaHWs SKCNepUMEHTamNbHbIX AaHHbIX METOAOM HaVMEHbLUMX KBAAPaToB.

3 OToT napameTp OTHOCUTCS TOMBKO K 3aTyXaHuto B Cpeae; OH He CBSI3aH C NOTePsiMU Ha OTPAXXEHUE OT rpaHuL, pas-
Jena cpef v ¢ yMeHbLUeHWEeM cUrHana B pesynbTtarte gudpakumm.

3.5 B-pexum (B-mode): MeTtog npeacrasneHusi nicpopmaLym, npyu KOTOPOM amnMTyay SXOCUrHanos
NpeacTaBrisAloT 3HaYeHNEeM SIPKOCTU COOTBETCTBYIOLLEN TOUKM N30BpasKeHNs.

MpumeyaHune— MecTononoxeHne TOYKU CBSI3AHO CO BPEMEHEM MPOXOXAEHUS aKyCTM4yeckoro nmnynoca un
yCTaHOBIIEHHOW CKOPOCTbIO 3ByKa B TKaHu; Npv BU3yanusauum B B-pexmnme oHO onpegensieTcs Takke OTHOCUTENbHbLIM NO-
NOXEHUEeM 1 OpueHTauven NIMHUN aKyCTU4€CKOro CKaHMpoBaHWA.

3.6 ckaHupoBaHue TunaB (B-scane): Tun reomeTtpudeckoro npeactaBneHust AaHHbIX 06 OTpaXKeHHbIX
curHanax, B KoTopom nHdpopmaLuio 06pasytoT U3 ToYek, Nexallux B NNOCKOCTU YNbTPa3BYKOBOro CKaHUpo-
BaHUs, 03BYYMBAEeMON YNbTPa3ByKOBLIMU MyYKaMu.

[CM. MOK 61391-1]

3.7 koadbdpmumeHT oGpaTHoro paccesHus, Mm~! ctep! (backscatter coefficient): CpeaHss akycTudec-
Kasi MOLLHOCTb, paccesiHHas onpeaeneHHbIM 06bekToM B HanpasneHun 180° k nagatoLuemy ny4dky, B eAMHUY-
HOM NPOCTPaHCTBEHHOM Yriie U OT eMHWYHOro obbemMa, AefneHHas Ha MHTEeHCMBHOCTb NadatoLero nyyka, Ha
kakoi-nnbo onpeaeneHHoN YacToTe; MOLWHOCTb, YCPeAHEHHas No pasfMYHbIM MPOCTPaHCTBEHHBIM peanusa-
LusiM 06beMOB paccesiHuS.

MpnmedaHune—Ecnn BIMsAHWE 4acTOThl CYLLLECTBEHHO, TO YaCcTOTHYIO 3aBUCMMOCTb 3TOro koadduumneHTa
cnepyeT OTHOCUTL K MECTY, FAe OH NCMONb3yeTes.

3.8 koHTpacTHOCTbL pacceuBatenen (backscatter contrast): OTHoweHWe koadycpuuMeHTOB 06paT-
HOro paccesiHUA oT ABYX PasnnYHbLIX O6BLEKTOB NN obnacTei.

3.9 ocb nyuka (beam axis): NpoaornbHas 0Cb 3XO-UMMYILCHOMO OTKIIUKA Ha paccMaTpuBaemMoini NIMHUA
aKyCTUYECKOro CkaHUpoBaHWsA, 3KBUBaNeHTHasa ocu nyyka uanydeHus no MK 62127-1.

2
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3.10 ouudpoBaHHble AaHHble U3o6paxeHus (digitized image data): [1ByxmepHblit HaGop 3HaYeHUi
nvKkcenen, Nony4YeHHbIX U3 YbTPasByKOBLIX 3XOCUrHaNoB, (hoOpMUPYIOLLIMX YNbTPa3ByKoBOE U30BpaeHue.

3.11 nokasbiBaeMbli Ha 3KpaHe AUHamMuuyeckun AunanasoH, Ab (displayed acoustic dynamic
range): 20lg oTHOWEHUA aMMIMTYAbl MakCUManbHOro aXocurHana, KoTopbii He HacbiwaeT n3obpaxeHue, K
amMnnuMTye MAHUMAIbHOTO 3XOCUIHanNa, KOTOPbI MOXHO pasnuuUTb B TOM e UMW aHanorMyHoM MecTe uso-
6paxeHns Ha ckaHepe, HACTPOEHHOM B PEXUM UCTbITAHUIA.

MpwumeyaHune—/[ns 6onblwMHCTBa CkaHepoB, paboTaiolwmx B B-pexume, cxxaTne axocurHana ocywecTens-
€TCs1 B NPMEMHOM TPaKTe Tak, YTO MOKa3aHHbIM Ha 3KpaHe AMHAMUYECKUIA ANana3oH NPeBbIWaeT ANHaAMUHECKUIA ANana3oH
MOHUTOpA.

3.12 nopor nzo6paxeHun (8 B-pexxume) (display threshold (B-mode)): ApkocTb U306pakeHUs, NULLb
HEeMHOro npesbILaoLLas ApKoCTb NMPU OTCYTCTBUN 3XOCUTHArOB.

3.13 HacblweHne nzobpaxeHusn (8 B-pexxume) (display saturation (B-mode)): ApkocTb sobpaxkeHus,
Mpu KOTOPOI YBENUYEHUE YPOBHSA 3XOCUrHaNa unu ysenuyeHne 4yBCTBUTENbHOCTU CUCTEMBI HE BbI3bIBaET U3-
MEHEHMUSA SIPKOCTH.

3.14 auHaMuyeckuit guanasoH (dynamic range): CM. nokanbHbIA QUHaMUYeckuin AuanasoH (local
dynamic range); cM. TaKke MokasbiBaeMbl Ha 3KpaHe AuUHaMu4Yeckuil auanasoH (displayed dynamic
range) u rno6anbHbLIA AMHaAMUYecKU Anana3oH (global dynamic range).

3.15 ob3opHoe none (none o63opa) (field-of-view): lMnowaasL B NNOCKOCTU yNbTPa3BYKOBOro CKaHU-
poBaHus, C KOTOPO coBUPaloT YNbTPa3ByKOBYHO MHOPMaLMIO AN NOSy4YeHUst 0AHOTO Kazpa u3obpaxeHus.

MpumevaHnns

1 Ot1a nnowagp MoXeT COOTBETCTBOBATL KaK ABYXMEPHOMY, TaK U TPEXMEPHOMY MO0,

2 3rt0 onpepgeneHue otnuyaeTcst ot gaHHoro B MOK 61391-1 Tem, uto oHO orpaHnyYeHo 06nacTbio, C KOTOpoK cobm-
paeTcs uHdopmaums.

3.16 vacTtoTa kagpoB (frame rate): Yncno passepTok, COOTBETCTBYIOLIEE CKOPOCTU CMeHbl Kaapos,
onpeaensemMoe CKOPOCTbI0 CKAHUPOBAaHWA YNbTPa3BYKOBbIM NYyYKOM BCEro 0630pHOro nons.
[Cm. MOK 61391-1]

MpumMmeyaHune — ITOT NapameTp, KaK NMPaBuIio, 3aBUCUT OT YacTOTbl CMEHbl Kagpa Ha MOHUTOPE CKaHepa.

3.17 ycuneHue, gb (gain): Beipaxxaemoe B geunbenax OTHOLIEHWE BLIXOAHOTO CUrHasma CUCTEMBI,
OBbIYHO YCUNUTENbHOM, K BXOAHOMY.
[CMm. M3K 61391-1]

MpumeyaHue— ITO OTHOLIEHNE MPYMEHVMO TOMNBKO B Cly4ae MOCTOSHHON U U3BECTHOWM MOLLHOCTU aKyCTH-
YECKOM CUCTEMBI.

3.18 rno6anbHbIN AMHaMUYecKU guana3oH (global dynamic range): OTHOLIEHUE MAKCUManbHOW K
MUHUManbHOW aMMNTYA 3XOCUIHanoB, KOTopble MOXeT obpaboTaTth ckaHep 6e3 UckaXkeHWin BLIXOAHOMO CUr-
Hana, BKNoYas BO3MOXHOCTb perynmpoBaHna opraHoB yrpasrieHusl.

3.19 mnsobpaxeHne Ha rapmoHukax (harmonic imaging): MeTog BM3yanusauuu, NpU KOTOPOM
YNbTPasByK U3ry4yatoT Ha OCHOBHOM YaCTOTe, a NPUHUMAIOT Ha €€ rapMOHUYECKNX COCTaBISIIOLLMX.

MpwvmedaHune— apmoHnky 06pasytoTcs B cpede pacnpocTpaHeHus Unu Npy HeMMHEMHbIX oTpaxxeHusx. Cur-
Harnbl rapMOHMK 06pasytoT naobpaxeHue Unu ero 4acTb.

3.20 nokanbHbIN AUHaMuyeckUn agnanasoH, ab (local dynamic range): 20lg oTHOWEHUS1 MUHUMATTb-
HOM amMnUTYabl 3XocurHarna, KoTopblil COOTBETCTBYET MakcManbHOMy YPOBHIO CEPO LWKanbl B oumudpoBaH-
HOM 1306paxXeHnn, K 3XoCurHarny, KoTopbliA COOTBETCTBYET CAMOMY HU3KOMY YPOBHIO CEPOTO B TOM Xe MecTe
3KpaHa MOHUTOpPa U MPW TeX Xe yCTaHOBKaxX ckaHepa.

MpumevaHns

1 Ons 8-6MTOBOM NamsTV M306paXeHWs MaKkCUMarnbHbIN YPOBEHb CEpOV WKanbl UMdpoBoro nsobpaxenus 6yaet
paBeH 255.

2 B HeKOTOpbIX 4OKYMEHTax o noKanbHbIM AMHAMWYECKMM AMana3oHOM MogpasyMeBaloT Anana3oH 3X0CUrHa-
noB, Tpebyemblii ANsi UBMEHEHWSA SIPKOCTY OT e4Ba pasnMyMMol 0 MakcumarnbHoW B AaHHOM MecTte [cM. MOK 60601-1].
OpHako onpegenexve, NpYBeAeHHOE B HACTOSIWLEM CTaHAapTe, Nyulle noaxoamT ANA OLEeHKU oundpoBaHHbIX M3obpae-
HWUM, YeM AaHHbIX, MONYYeHHbIX BU3yarnbHO MO 3KpaHy MOHWUTOpa. TepMUH «NOKa3biBaeMbI Ha 3KpaHe ANHAMMNYECKUN
AVana3oH» 3KBMBalNeHTEeH TEPMUHY «NOKanbHbIA AMHAMUYECKWUI AMana3oH» TOSBKO B CMbICIe 3HAYEHUH, uHauumpye-
MbIX H& MOHMTOpE.
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3 Ha a1y BennumnHy okasbiBaeT BNusiHue (OyHKUWS Nepeaaym cepoii LWkansl, CBsi3aHHas C M306paxeHnemM 3XocurHa-
noB.

3.21 makcumanbHasi rnybuHa soHgupoBaHua, M (maximum depth of penetration): MakcumanbHoe
paccTosHWe B TKaHeUMUTUPYHoLLLeM chaHTOMe C KakuMu-nBo oroBopeHHLIMU NapamMeTpamm, A5A KOTOpOoro oT-
HoLeHWe ouncpoBaHHBIX AaHHbIX U306paxeHus paccensatenen B B-pexume k oL poBaHHbIM JaHHBIM U30-
6paXkeHUA B 3TOM Xe peXume, COOTBETCTBYIOLLErO LWyMam 3M1EKTPOHHOMO NMpoucxoxaeHus, pasHo 1,4.

Mpwumeyanune—WUN3obpaxeHnsa paHTOMa N WYMOB AOMKHbI GbITb NONYYEHbI NMPY OAHUX U TEX XKe YCTaHOBKaX
CKaHepa.

3.22 ycnoBusa paboTbl (operating condition): Kakoit-nm6o oaunH U3 BO3MOXHbIX HaBoPOB perynmpoBok
ckaHepa npu ero paboTe B AUCKPETHOM UM KOMBUHUPOBAHHOM peXUME.

3.23 pexum pabotbi (QUckpeTHbIN) [operating mode — (discrete)]: OguH u3 pexxumoB paboTbl cucTe-
Mbl, TPWU KOTOPOM YIbTPa3BYKOBOW NpeobpasoBaTtenb UK rpynny a/ieMeHTOB YNbLTPa3sByKoBOro npeobpasosa-
Tena Bo3byxaaloT ANnsi peanusaunmn ToNbKO OAHOro MeToAa BUsyanusauuu.

[Cm. MOK 62127-1]

MpuvmedyaHune—lpumepamm ANCKPETHLIX PEXMMOB paboThl sensioTca: A-pexum (A); M-pexum (M); cra-
TUYeCKoe CkaHupoBaHue B B-pexume (sB); ckaHmpoBaHue B B-pexume B peanbHoM Bpemenu (B); HenpepbiBHO-BONMHOBOM
aonnep (cwD); umnynbcHbl gonnep (D); ctatnyeckoe kapTupoBaHue kpoBoToka (sD); kapTupoBaH/e KpOBOTOKA B pearib-
HOM BpemeHu (rD), 06bI4HO ncnonb3yloume ToNbKO OAUH TUM aKyCTUHECKMX MMMYNbCOB Ha 3aAaHHoN rmybuHe.

3.24 pexum pa6oTtbl (koMGUHUpOBaHHbIW) [operating mode — (combined)]: Kakas-nnbo kombuHa-
LMSl AUCKPETHBIX PEXUMOB paboThl.

[Cm. MOK 62127-1]

3.25 upgeanbHbLIN NNOCKUNA (3epKanbHbIA) oTpaxarens (perfect planar (or specular) reflector): MNo-
BEPXHOCTb C KoathduumeHTOM oTpaxeHus1, paBHbiM 1,0, pasMepbl KOTOPOW CYLLECTBEHHO GOoMblLe WUPUHDI
yNbTPasBYyKOBOro Ny4ka B MeCTe HaxoXaeHUsl oTpaxarensi.

MpumevaHnusn

1 KoacbbmumeHT oTpaxeHusn (No AABNEHUIO) NMOBEPXHOCTM pasgena Boda-Bo3gyx paseH 0,9994 (BblumcneH w3
Zoopa = 1480000 kr M2 ' Z, 0 =413 ke M2 7).

2 Ha npakTuke u3amMepeHnsi MOXHO NPOBOAUTL C Pa3NUYHBIMK MUWEHAMN. VX OTpaxkaTenbHyio cnocobHOCTL onpe-
AENSAT CPaBHEHUEM C ngearnbHbIM OTpaXaTtenem.

3.26 dbanTOM (phantom): O6vem MaTepuana, obnagamLwnii TEMU Xe CBONCTBAMU, YTO U TKaHb TaKNX
)Ke pazMepoB, C COOTBETCTBYHOLLMMI NapamMeTpaMn NOrnoWeHUs U pacceaHns ynbTpasByka, U UCMOMNb3yeMblin
ANA A03UMETPUN U OLLIEHKM KavecTBa n3obpakeHnst NPy yNbTpasByKoBOW AnarHocTuke (CM. TKaRHEMMUTUPY-
OWUIA dpaHTOM).

[Cm. MOK 60050-881]

3.27 axo-umnynbcHbIN MeTop, (pulse-echo technique): Metog c6opa uHcbopmaumm ¢ onpeaeneHHon
obnactu nytem ee obry4eHUst UMNYNbCHLIMU YNbTPA3BYKOBLIMU My4Kamu, Npuema u oTobpaxeHnst IXxocurHa-
NoB OT pacceuBaTtenen unu oTpaxartenen.

3.28 koadbcbuumeHT oTpaxeHua (3BykoBoro AgaBneHun) (reflection  coefficient (sound
pressure)): OTHoLIeHWe aMNANTYy4 OTPaKeHHON 1 NagatoLweit NIOCKON BOMHLI MpU ee nageHun nepneHauky-
NAPHO K rpaHuLe pasgena AByx cpeq.

3.29 nuHUA ckaHupoBaHuA (scan line): CM. NMMHUA aKyCTU4eCKOro ckaHUpoBaHuUs.

3.30 nnockocTb ckaHupoBaHusa (scan plane): MnockocTe Nony4yaemoro nsobpaxeHusi, cogepxaluas
NVHUU aKyCTU4YEeCKOro CKaHUpoBaHUs.

3.31 06beM ckaHMpoBaHuA (scan volume): O6beM, C KOTOPOro NoMy4YaloT 3XOCUrHarnb! Ans hopMmpo-
BaHUA TPEXMEePHOro ns3obpaxeHus.

3.32 uyyBcTBUTENbHOCTL (sensitivity): MruHUManbHbIA KO3PPULNEHT OTPaKEHUSI MITOCKOrO OTpaxaTte-
ns B BOAE, OPUEHTMPOBAHHOTO TaK, YTOObI NOAYYUTE MakcUMasibHbIA OTPaXKeHHBIN curHan, COOTBETCTBYHOLUIA
nopory uso6paxeHus.

MpwumeyaHue—B HacTosiem cTaHgapTe Ana OLeHKu YYBCTBUTENBHOCTU UCNONb3YIT MAaKCUManbHYo rmy-
6VIHy 30HAMpPOBaHNA Npu BU3yanuaauum axXocurHanoe oT marepuana daHToma.

3.33 ypenbHbIn koaddmuueHT 3aTyxanus, a6 M~ MU~ (specific attenuation coefficient): HaknoH
rpadpuyeckoi 3aBUCUMOCTU Ko3hdULMeHTa 3aTyXaHusl OT 4acToThl.

4
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3.34 cnekn-cTpykTtypa (speckle pattern): lMatHuctoe usobpaxeHune, BbI3BaHHOE WHTepdepeHumnel
CUrHamoB, OTPaXXeHHbIX PaccemMBaLLMMK LeHTpaMK B Terne U TKaHeMMUTUpYIoLeM MaTepuane.

[Cm. MOK 61391-1]

3.35 cTaTucTU4YecKu He3aBMCUMbIe U306paxeHus (statistically independent images): WsobpaxeHus,
hopMUpyeMble OT NIIOCKOCTEN UK HanpaBneHUiA Takum obpasom, 4Tobbl HOPMUPOBaHHas B3auMHas koppe-
nAUMNa CNekn-cTPYKTYp BbIOpaHHOM 0bnacTy, NpedLecTByowas X yMeHblUeHWo, 6bina MeHblue 0,2.

MpunmeyaHun e — CTaTnCTUYECKN He3aBUCKUMble M306pakeHNsi MoNy4yalT Ha paHToMe, cogepallem cryyai-
HO pacnpeaeneHHble paccenBaTtenu, npm nepemMeLlleHnn NNOCKOCTN CKaHMPOBaAHWUA, yIbTPA3BYKOBOIO Ny4vka U T. M. Tak,

YTOBGbI M3MEHEHNSI CNEKM-CTPYKTYPbI CyLLECTBEHHO YMEHBLUUNK UX Koppensumio. BaaumHas koppensiuma meHbiue 0,2 He-
o6xoavma 4ns BbINONMHEeHUs HEe3aBNCHMbIX M3MEpPeHUit, paccMaTpMBaeMblX B HACTOSILLEM CTaHaapTe.

3.36 TecT-06beKT (test object): YcTpoicTBO, cogepxallee OAHY WM HECKOMbKO rpymnn o6beKToB 3a-
AaHHON KOHdUrypaLumm, BHeapeHHbIX B TKAHEUMUTUPYIIOLIUIA MaTepuan Uin Apyryto cpedy (cM. Taikke dpaH-
TOM, TKAHeMMUTUPYIOLWUIA chaHTOM).

[Cm. MOK 61391-1]

3.37 TkaHeMMUTUpYIOLLUIA MaTepuan (tissue-mimicking material): MaTepuan, Anst KOTOPOro CKOPOCTb
pacnpocTpaHeHus (CKOPOCTb 3BYKa), XapakTepUCTUKN OTPaXKEHWS], paccesiHUs 1 3aTyXaHNs SKBUBaNEHTHbI Xa-
pakTepucTrKam MArk1X TKaHel B gnanasoHe ynbTpassykoBbiX YactoT oT 0,5 go 15 MIu,.

3.38 TkaHeumuTUpyloWUiA cbaHToM (tissue-mimicking phantom): O6bekT, cogepxallnin TKAaHEUMU-
TUPYIOLUUIA MaTepuan.

4 O6wWwwme TpeboBaHUA

MpegocTaBnsieMble M3roTOBUTENEM TeXHUYeckue AaHHble LOMkHbI oBecrneumBaTh BO3MOXHOCTb UX
CpaBHEHUs ¢ pesynbTaTaMu, NOMyYeHHBIMU NpU UCTILITAHUAX, PerNaMeHTUPOBaHHBLIX B HAcToALLEM CTaH-
gapte.

5 YcnoBus okpyxarowen cpeabl

Bce vcnbiTaHus He0GX04MMO NPOBOAUTL MPKU CredyoLWnX YCIoBUsIX OKpyXKatowen cpeabi:

-TEMNEPATYPa. . . . . . . . . (23 £3) °C;
- OTHOCUTENbHAA BMAXHOCTb . . . . . . . . . . .o . . . o745 % no 75 %;
-aTMocdepHoe AaBfeHne. . . . . . . . . . oT 86 go 106 kMa.

M3BecTHO, YTO Takune XapakTepuUCTUKA YNbTPasByKoBbIX haHTOMOB, Kak CKOPOCTb 3BYKa 1 KoadduLumneHT
3aTyxaHus, U3MEHSIIOTCA ¢ TemnepaTtypoil. Ansa Toro YTobbl OLEHUTb, COOTBETCTBYIOT NN yKa3aHHbIe Bbille
YCrOBUS OKpYXatoLen cpefbl akyCTUHEeCKAM XapaKTepucTukam, crneayeT BOCMOoMb3oBaTbes UHOpMaumei
rpMbI-n3roToBUTENA haHTOMa. ECcrnv Takoro COOTBETCTBMS HET, TO YCIOBUS OKpYyXatowen cpeasl cneayet
N3MEHNTb MO UCTOMb3YeMblil TeCT-06beKT Unn haHTOM.

6 Tpebyemoe o6opyaoBaHue U AaHHbIe

6.1 O6Lue nonoxeHus

MarnoxeHHble B HacTosiLeM cTaHgapTe npoueaypbl nposeaeHNA NCMbITaHUA cnegyeT BbINMONHATL C NO-
MOLLbIO TKARHEMMUTUPYLWNX ¢paHTOMOB U1 3MEKTPOHHOTO UCMBITATENBHOrO o6opy,qosaH|/|ﬂ C MCNonb3oBaHn-
eM OaHHbIX OLI,VI(*)pOBaHHOI'O M306pa)KeHVlﬂ, NoNyYeHHbIX C ACMbITYEMOrO yNbTpa3ByKOBOIroc CkaHepa.

6.2 PaHTOMBI

6.2.1 TpeGoBaHUA Kk haHTOMaMm

[ns BLINONHEHUSA U3MEPEHUA B COOTBETCTBUN C HACTOSALLUMM CTaHAapTOM Heo6X0OUM YrbTpasByKOBOW
daHTOM. [1N5 onpedeneHst MakCUManbHOW rMy6UHbLI 30HAUPOBaHUA TpebyeTca paHTOM, cogepXallmii
Gonbluyto ogHopoaHyto obnacTb WUPUHON, COOTBETCTBYIOWEN He MeHee YyeM 1/3 LWMpUHbI n3oBparkaemoro
npocTpaHCcTBa, ecnu rinybuHa 3o0HAMPOBaHWUSA ycTaHoBneHa Ha 20 ¢M MW Ha MakCcMManbHoe 3HaYeHne, MeHb-
wee 20 cM. AkycTu4eckue CBOWCTBA Takoro chaHToma ykasaHbl B 6.2.2.

WUcnbiTaTensHoe obopyaoBaHue AN M3MepeHUii NoKanbHOro AMHaMU4ecKoro guanasoHa paccMoT-
peHo B 6.3. OaHako nonb3oBaTeNlb MOXET, €CINN He N3MEPUTL, TO OLIEHNTL NIoKanbHbIN AUHAMUYeCKUA Aua-
na3oH. XapakrepucTnki cbaHTOMOB, KOTOPbIE MOXHO MCNONbL30BaTh AN TaKOoW OLIeHKU, NpuBeaeHsbl B 6.2.3.

5
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6.2.2 ®aHTOM oNA U3MepeHUs1 MaKCUMarnbHOW rny6GuHbI 30HAMPOBaHUA

MakcumanbHyo rny6uHy 3oHAUMpPOBaHUA OMNpedenstoT Kak MakcuManbHbIA AuanasoH, B KOTOPOM
3XO0CUrHanbl 0T caMbix cnabbix paccevBatenel B paHTOMe C onpeaernieHHbIMU XapaKTepucTukamm MoryT
6bITb BbIAIBNEHEI NMPY 3a4aHHOM MpeBbILeHUN WyMoBoro doHa, kak 3To ycTaHoBneHo B [1]—[8]. ®aHTom ansa
N3MepeHUss MakcuManbHOW rNyouHbl 30HAMPOBaHUA NokasaH Ha pucyHke A.1 npunoxenus A. Cyllec-
TBEHHOW 4acTbto Takoro paHToMa siBnsieTcs 6NoK U3 TkKaHEMMUTUPYIOLLLEro MaTepuana ¢ hoHOBLIM pacce-
AHAEM, YBENUYMBAIOLWNM 3XOCUTHambl. TKaHeMMUTUPYIOLIMA MaTepuan [OMMKeH UMeTb criegytowue
XapakTepUCTUKL:

- cKOpoCTb 3Byka — (1540 + 15) mc™' Ha 3 MIw;

- NnoTHocTb — (1,00 + 0,03) r/em®;

- yaenbHbIA koadduumeHT 3atyxanna — (0,7 + 0,05) ab cM™ MIu™ B yacToTHOM amanasone ot 1 oo
15 MIy;

- ko3 duuUmneHT obpaTHoro paccesHua — (3 - 107 cm™ cp‘1) + 3 b Ha 3 MI'y; ¢ 4YacTOTHOI 3aBUCKU-
MocCTbto B Buae ”, rae 2 < n < 4 HavyacToTax oT 1 go 15 Mry. 3HaueHue koadduLUueHTa o6GpaTHOro paccesi-
HuA B paHTOMe crneayeT yKasbiBaTb COBMECTHO C pe3yrnbrataMu UCMbITaHWA, NPOBEAEHHBbIX C MOMOLLbHO
chaHTOMa, B BMAE DYHKLMMN OT YacToTHl;

- pasmepsbl: Ans npoeepkun rmybuHbl 0630pa Ha yactoTax Huke 5 My cpaHToM fomkeH obecnedynsatb
04HOPOAHOCTb paccesiHUs W 3aTyxaHus Ha rybuHax no MmeHbLlein mepe Ao 20 cM. Paamepbl 0gHOPOAHOTO Ma-
Tepunana B nonepeyHbIX NyyKy HanpasneHusX (BAOSb LUMPUHBI U TOSLMHBI Ny4vKa) AOMKHEI ObITb He MeHee 6 cM
Ha PacCTOsIHAW, COOTBETCTBYIOLLEM MaKCUMarnbHOW rny6uHe 30HAUPOBaHUSA UCTBLITYEMBIX CKaHepa W npe-
oBpasosatens. [ UCbITaHWA CUCTEM TpeXMepHOI BUsyanusaLmm MoryT notpe6osaTtbea u 6onbluve none-
peYHble pasmepbl ogHOPoaHON obnacTy.

MoaxoasawmmMmn ons nsmepeHusl MaKCUManbHOW rmy6uHbI 30HAUPOBaHUA MOTYT ObiTh paHTOMBbI Ha
OCHOBE BOAHbIX rene ¢ MUKpOCKONMYe CKUMU HEOAHOPOAHOCTSIMU, PaBHOMEPHO pacnpeaeneHHbIMU No obbe-
My Tak, 4Tobbl 0becrneunTb Tpebyembiin ypoBeHb 3atyxaHust [9]—[14]. Takne cpaHTOMbI 4OMKHBI TaKKe coaep-
XaTb TBepable 4acTuLbl, Takne, Hanpumep, Kak CTEKNSAHHbIE LWapUKK (CO CKBO3HBIM OTBEPCTUEM) AUAMETPOM
40 MKM, KOTOpble JatoT curHanbl 06paTHOro paccessHNA KOHTponupyemoin amnnutyabl [14], [15]. MHorue usro-
ToBuTenu [Hanpumep, ATS Labs, Bridgeport, CT, USA (www.atslabs.com), CIPS, Norfolk, VA, USA
(www.cirsinc.com), Gammex/RMI, Middleton, WI, USA (www.gammex.com)] Nnpon3BoasT TKaHEUMUTUPYIO-
Wue maTepuansbl 1 haHTOMbI, COOTBETCTBYIOLLME 3TUM TpeboBaHUAM.

6.2.3 daHTOMBI 4NSl OLEHKM NOKanbHOro AUHaMU4YeCcKoro guanasoHa

OLeHKy nokanbHOro AUHaMU4YecKoro auana3soHa MOKHO BbIMOMHATL OCTAaTO4HO NPOCTO B KITMHUYEC-
KMX YCITOBUSAX NMPpY cKaHMpoBaHun dpaHToMa, cofepKallero cchepuyeckme unv uunuHapudeckne o6bLeKTbl, Ko-
adpcpnLMeHTBI 06paTHOro paccesiHusl KOTOPbIX OTNIMYAKOTCA OT OCHOBHOMO Marepuana Ha WU3BecTHoe
3HauveHue [16]. B HeKOTOPbIX KOMMEpPYECKN AOCTYNHLIX hbaHTOMax KoaddpuuMeHTbl o6paTHOro pacceaHua
3TnX 06BLEKTOB BapbUpytoTCA B AnanasoHe Ao 24 ab (Ha 15 ab 6onblue, 4eM y OCHOBHOMO MaTepuana, uHa 9 ab
MeHbLUe).

6.3 UcnbiTaTenbHoe 060py,CIOBaHMe AnA U3MepeHUus NoKaribHOro AUHaMnu4eckoro guanasoHa

Haunbonee ygobHbIM METOAOM M3MEPEHUSI NTOKaNbHOIo AUHAMMU4eCcKoro Auana3oHa ABnNaeTcs npsiMoe
0bnyyeHne npeobpaszoBarens UCMbITYEMON CUCTEMbI BHELLHUM aKyCTUHECKAM CUrHanom, aMnantyay uMnyrb-
COB KOTOPOro MOXHO perynmpoBaTb AOCTaTOMHO TOYHO, Kak aTo nokasaHo B [17]—[20]. Mpumep cxembl Takown
YCTaHOBKM NpuBeaeH Ha pucyHke 1. [ns namepeHuin HeobxoaMm reHepaTtop cuHycouganbHbIX cUrHanos (Ha-
npumep, mogenu 33220A cdupmbl Agilent Technologies, Santa Clara, CA, USA), paboTaiowuii B guanasoHe
YacToT, COOTBETCTBYIOLLEM UCTILITYEMOMY ckaHepy. [Ins nsnyyeHuss akyCTu4eckoro curHana ucnosbaytot npe-
obpazoBaTtenb (M3nyyarens) ¢ NIOCKUM OAMHOYHBIM aKTUBHBLIM 3JIEMEHTOM, aKyCTUYEeCKN NpUcoeanHAEMBbIN K
npeobpasoBaTento ckaHepa. [uameTp nsnyvatens AorpkeH ObiTb MeHblue 1/3 anepTypbl Npeobpasosatens
ckaHepa. [1ns onpeaeneHns 3aBUCMMOCTY MOLLIHOCTW U3NyYaTens oT HanpsbkeHus ero Bo3by)XaeHNsa pekoMeH-
Jyetca MpoBecTU creuuanbHble UCMbITaHWS, WCMONb3ysi, HanpuMmep, MeToAbl, perfnameHTUpyemble B
MO3K 61161. Manyyatens Bo3GYx4atoT CMHyconaanbHbIM CUrHANoM OT reHeparopa. AKycTudeckas MOLWHOCTb
npeobpasoBaTens AomkHa 6biTb NPONopLMOHaribHa KBagpaTy HanpsikeHust Bo3byxaeHus (C OTKNOHeHneM Ha
6onee 2 ab) Npu YpOBHSAX U3MTy4aeMOro UM CUrHara, CoOOTBETCTBYIOLMX NMOKanbHOMY AUHAMUYECKOMY Ana-
na3oHy UCMbITYeMOoro ckaHepa.
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1 — usobpaseHue curHana B B-pexume; 2 — ynbTpasBykoBoOW ckaHep; 3 — reHepaTtop CUMrHanoB; 4 — aTTeHioarop; 5 — aaTyuk cka-
Hepa; 6 — usnyyartens

PucyHok 1 — Cxema yCTaHOBKM A71A U3MEPEHUS NIOKANbHOrO AMHAMUYECKOro Anana3oHa
C NCMOJIb30BAHNEM BHELLHEro aKyCTUHECKOro curHana

Mexay reHepaTopoM W U3ny4aTtenemM NoaKoYaoT BHELHNA aneKkTpudecknii atteHoarop. OaHako Heko-
Topble reHepaTopbl UMEIOT BCTPOEHHbIN aTTeHoaTop. PekoMeHayeTcst, YTobbl AMHaMUYeckvin AvanasoH aTTe-
HioaTopa 6bin He meHee 100 ab B yacToTHOM AgnanasoHe oT 1 go 15 MIu,.

MoxeT BbITb MCMONb30oBaHa W Apyrasi yCTaHOBKa Co crneunansHo paspaboTaHHbIM reHepaTopoM ToHasb-
HbIX UMMYNbCOB [17] (prcyHOK 2). B aTo yCTaHOBKe KaXKabIA aKyCTUYECKUIA UMNYIbLC, N3nydaemMblil npeobpaso-
BaTenieM (QaTyMKoM) ckaHepa, NPUHUMAaT ApYruMm npeobpasosaTeneM, HaxoasaLMMCs B aKyCTUYecKoM
KOHTaKTe C AaT4yMKOM, a SMEeKTPUYECKMIA CUrHan ¢ 3Toro AononHUTeNbHOro npeobpasoBartens NogaroT Ha reHe-
paTop ToHarnbHbIX UMMYNbCOB. MeHepaTop BblgaeT OAUH U HECKOMbKO 3MIEKTPUYECKUX UMMNYIbLCOB C 3aaep-
KKOW BO BPEeMEHW, yCTaHaBMMBaeMON Nnonb3oBaTenieM 1 3aBucsLLen oT paamepa 0b630pHOro Noms ckaHepa,
3HauYeHUs1 KOTOPOIA, Kak Npasurio, cocTasnsioT oT 10 4o 100 MKe. AnekTpuyeckne MMMyrbLCBl NOCTYNaoT Ha Ao-
nonHUTENbHbINA NpecbpasoBaTerb, KOTOPbIA U NepedaeT Cepuio akyCTUYECKUX MMMNYNbCOB NpeobpasoBartento
(matumky) ckaHepa. Mocne 06paboTki curHana U nsobpaxeHUs B yrbTPasBYKOBOM cKaHepe 3TU UMMYMbCb
NpeacTaBnaAoT Ha 3KpaHe MOHUTOPa B BUAe 3XOCUrHanoB B B-pexvme 1 3anuceiBaloT B NamsTb ckaHepa. lMo-
NOXEHWEe SXOCUrHAOB Ha 3KpaHe 3aBUCUT OT BpEMEHU 3aepXKKM cepun UMNYIbCOB B reHepaTope U OT nnoLua-
v anepTypbl NpeobpasoBaTens ckaHepa, HaxoOsLWeNcs B KOHTaKTe ¢ AONONHWUTeNbHLIM NpeobpasoBaTenem.
[nanazoH M3MeHeHNs YPOBHSI BbIXOAHOMO CUrHana reHepartopa JOSIKeH NpeBbiaTh fokanbHbIA AUHAMKU-
Yyeckui AuanasoH UCMbITYeMOoro ckaHepa.

TpeTbM BO3MOXHBIM METOAOM U3MEPEHUS NOKanbHOro AMHaMUYeCcKoro Anana3oHa siBNseTcAa BO3-
OeACTBMEe TeCTOBOro curHana HenocpeacTBEHHO Ha UCMBITYeMbIA ckaHep. B 3TOM cnyvae anekTpuyeckue
CUrHanbl C U3BECTHBLIMW aMNINTYAON, YaCTOTOM 1 ANUTENbHOCTLIO MOCTYNAT B YCUNUTENLHYIO CUCTEMY, MU~
Hysi npecbpasoBaTenb. B cuctemy MoOXHO nogaTe UMUTUPYHOLLME 3XOCUTHaIbI, aMNIUTYAbI KOTOPLIX perysm-
PYIOT C BbICOKOW TOUMHOCTbO, @ 3aTeM U3MEPUTb OTKMMK CKaHepa Ha U3MEeHeHWst amnnuTydbl. STOT MeToq
LUMPOKO MUCMOMb3YHT A1 UCMBbITaHUIA CKaHepOB ¢ 0gHO2eMeHTHbIMU Npeobpasosatensamu [18]—[20]. Mpu-
MEHWUM OH W1 AN UCMbITaHNIA CKaHepOoB C AaT4yMKaMun B BUAE 3MeKTPOHHBIX pelueTok. CM. Tawke 7.2.3 HacTos-
Lero cTaHgapTa.
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1 — nsobpaxeHnve curHana B B-pexume; 2 — ynbTpassykoBoW ckaHep; 3 — aTTeHoartop; 4 — 3aepka UMNYnNbCoB; 5 — reHepatop
TOHanNbHbIX UMNYNLCOB; 6 — n3nyvaTens; 7 — AaT4yuk ckaHepa

PucyHok 2 — Cxema yCcTaHOBKM AN M3MEPEHWs NOKaNbHOro AMHaMUYECKOro guanasoHa
C UCNonb3oBaHWeM reHepaTopa TOHaMbHbLIX UMNYNLCOB

6.4 JaHHble oundpoBaHHOro U3o6pakeHUn

M3noxeHHble B HacTosiLLEeM CTaHAapTe KPUTEPUN UCTILITAHWIA MPUMEHUMBI K AaHHBIM OLUMDPOBAHHOMO
n3obpaxeHus, nonyvyaemMblimM U3 UCNBITYEMOro ckaHepa. Bo Bcex cnyyasx AomkHbl GbiTb AOCTYNHBIMU 3HaYe-
HUS1 YPOBHEN SIPKOCTU (Cepoi LWKanbl) BO BCeX NPOCTPAHCTBEHHBIX TOUKax u3obpaxeHus. [laHHble uzobpaxe-
HUA NpeacTaBnsoT obblHO B BUAe MaTpuubl, coctosdwend us 300 x 300 nukceneid ¢ paspelleHneM cepoit
wKanbl He MeHee 8 buT (Bcero 256 yposHen).

CKaHepbl, COOTBETCTBYIOLME HACTOALWEMY CTaHAapTy, MOTyT 6bITb CrpynnUpoBaHbl B 3aBUCUMOCTU OT
NCTOYHUKA AaHHbIX ouncbpoBaHHOro U3obpaxeHus. MNepeas rpynna BKIoYaeT CUCTEMbI, 151 KOTOPbIX faHHbIe
oundpoBaHHOro nsobpaxeHna Nony4aoT HeNOCpPeACTBEHHO U3 ckaHepa Un cxeMbl hopMupoBaHUs U306pa-
XeHus. [1ns 3Ton rpynnel ckaHepoB AaHHble oundpoBaHHOTO N30bpaxkeHus 6epyT U3 crieayoLmMx UCTOUHUKOB:

M3obpaxeHna co ckaHepa npeacTasnsioT B opmate DICOM (Digital Imaging and Communications in
Medicine) [21]. laHHble B 3TOM hopmaTe npuMeHUMbI Anst 6onblMHCTBa ckaHepoB. MporpaMMHoe obecneyve-
HWe AaeT BO3MOXHOCTb UMMOPTUPOBATL U OTKPLIBaTb M306paXxeHus], NnpeacTaBneHHble B 3ToM hopmarTe.

dainbl UMdpoBbIX N306paKeHNin MOTYT BbiTb MOSTy4eHbl C CAMOTro ckaHepa. DTOT MeTOA LUMPOKO UCTOSb-
3yeT GONbLIMHCTBO U3roTOBUTENEN NSt BHYTPEHHErO KOHTPOIISA KAYeCTBa BbiNMycKaeMbIX UMW CKaHEPOB U pas-
paboTkn meTogos 06paboTkun nsobpaxeHuid. BoaMOXHOCTM fAHHOrO METOAA YacTo UCMOSb3YIOT B KITMHUKaX
Ana nepegavy NPOTOKOMoB € U3obpaxeHussmu. KpoMe Toro, KOHCTpyKumen BonblLUMHCTBA CKaHepoB npea-
YCMOTpeHa BO3MOXKHOCTb CoOXpaHeHust hainoB ¢ n3obpaxeHnsiMu Ha oTAenbHbIX Hocutenax: USB-dnaw-kap-
Tax, NasepHbIX gucKax v np.

Cu1CTEMbI apXMBUPOBaHUSA M300packeHWA. [1ns UccrieoBaHnUs U CoXpaHeHUs! yrbTpa3sByKOBbIX U306paxe-
HWUA MHOTWE OuarHoCTU4Yeckue LEeHTpbl ucnonb3ytloT cuctemy PACS (Picture Archiving and Communication
Systems). UarotoButenu cuctem PACS 06bI4HO NpeocTaBnsatoT cpeAcTBa Ans coopa N3o0paXkeHUin B Hecxka-
ToMm cbopmate, Takom, Hanpumep, kak dopmat TIFF (Tagged Image File Format — caiinoselin doopmat Tera ans
nsobpakeHuin) nnun coopmat DICOM, noTpebutensam, KoTopble MMerT NPaBo AOCTYNa K AaHHBIM N306pakeHUA.
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Btopas rpynna ckaHepoB 0THOCUTCS K 6oriee NpocTeiM YCTpocTBaM, 3obpaxkeHne B KOTOPLIX He oLud-
poBaHbl, a NpeacTaBeHbl TONbKO CTaHAapPTHLIMU BugeocurHanamu. Takue nsobpakeHnst MOXKHO COXpaHUTb C
MOMOLLbIO KOMMbIOTEPA U 3aTeM NpoaHanuMsnpoBaTb. [N NonyYeHns AaHHbIX oLuMpPOBaHHOMO N30bpaxkeHUs
C TaKUX CKaHepPOB MOXHO MUCMOSb30BaThb BUAEOMNMATY 3axBaTa u3obpaxeHus. 3axsaTt BUAEOCUrHarIoB A0SPKeH
6bITb BbIMNOSIHEH B TOYHO 3adaHHbIX YCIOBUSIX, YTOBbI U3bexaTb UM MUHUMU3NPOBATL ero UckakeHus. Oco-
60e BHUMaHVe 1 NpPedoCTOPOXKHOCTb HEOBXOAMMO yAeNuTL creayownM YCNOBUAM:

OuHamnyeckuin AnanasoH BXOAHOrO curHana Buaeonnathl 3axsata A0SKeH OblTb HACTPOEH Ha MaKcu-
ManbHY0 aMNIUTyay BbIXOQHOTO BUAeoCUrHana.

PaspelueHne oumndposku amnnnutyq (3agasaemoe B Buae nukcenein Ha pasmep B 6utax) AOMMKHO ObiTb
nyyie, YeM paspeLleHue cepoi LLKasbl BbIXOAHOMO BugeocurHana (Tpebyetca He MeHee 8 6UT nnu 256 ypos-
Hel ceporo).

[omxHa 6bITb 06ecneyeHa NMHENHOCTb (DYHKLUKN Npeobpa3zoBaHus.

MpocTpaHcTBEHHOE pa3spelleHue (3agaBaemMoe B BUae pasMmepa nukceneit) oundposaHHoro usobpaxe-
HUS1 AOIMKHO ObITb Mydllie, YeM MIOTHOCTb BUAEONUMHNIA B OPUTMHANBHOM N300paXxeHnu.

YacroTa BBOAA KagpoB Bugeonnatb 06paboTku n3obpaxeHns gomkHa 6biTb 40CTaTOYHO B6OMbLLON, YTO-
66l 0becneunsaTb c60p AaHHBIX NPU UX BLICTPOM U3MEHEHUU Ha BXOAE B Cllydae HenpepbIBHONO U3MEeHEeHUst
nona o63opa. CnegyeT yunTbiBaTb pasHULY MeXdy 4acToTaMu CMeEHbl KaapoB CKaHUPOBAHUSA U KaapoB
BMOEOU306paKEHUSI.

YUT06b1 M36exxaTb OTpaXkeHW B IMHUU Nepedayn, kabenb 4omkeH ObITb cornacosaH no BXoAy U BeIXOAy.

B HekoTopbIX criyyasx nporpaMmmHoe obecnedeHue o6paboTku BXOAHLIX CUrHANOB B YNbTPa3BYKOBbIX
CKaHepax AaeT BO3MOXHOCTb MoS1b30BaTeNto onpeaensiTe 3Ha4eHUA APKOCTU NUKcenen B BbIGpaHHon obnactu
(ROl — Region Of Interest). [ina HeKOTOPbIX BUOOB UCMLITAHWUI, B 4aCTHOCTU Npu onpeaeneHn NoKanbHoro
AVMHaMU4ecKoro gunana3soHa, Takoh MexaHu3m yaobeH Ana MOHUTOPUHIa 3HaYEHUI APKOCTU NMUKCENe.

PesynbTaTthl oundpoBki N306pakeHns1 AOIDKHBI NPEACTaBnATb nsobpaxeHue, nokasbiBaemMoe Ha MOHU-
Tope ckaHepa. Takum o6pa3om, AaHHble U30bpaXkeHUs, NoNyYeHHbIE CO CKaHepa, He A0MKHbI NoABepraTbes
Kako-nnbo pononHuTensHon obpaboTke A0 NpoBedeHUA aHanusa B COOTBETCTBUM € TpeboBaHMAMMU
HacTosILEero cTaHaapTa.

7 MeToAObl U3MepeHUin

PesynbTaThl MaMepeHuii ByayT 3aBuceTb OT NpeobpasoBaTens, ¢ KOTOPLIM paboTaeT ckaHep, YacToThl,
YCMOBUI U pexuma ero paboTsl.

3TN ycnoBusi AOMKHbI BbITb YKasaHbl NPy UCNBITAHUAX CkaHepa B COOTBETCTBUM C HACTOSILLIMM CTaHaap-
TOM 1 ctaHaapToM M3K 61391-1. Mpu 3TOM MakcUManbHYH rNy6GUHY 30HAUPOBaHUA pEKOMEHOYETCA U3-
MepsiTb Ha Kaxkaon vyacToTe.

7.1 YyBcTBUTENLHOCTb CUCTEMbI (CKaHepa): MaKcuManbHasa rny6uHa 3o0HAUPoBaHUA

7.1.1 YcTaHOBKM CUCTEMBbI CKaHUPOBaHUA

[ns onpedeneHus MakcuManbHOM rNy6uHbI 30HAUPOBaHUA OpraHbl YyNpasreHus YyBCTBUTENbHOC-
TbiO CUCTEMbI AOITKHBI BbITb YCTaHOBNEHBI Tak, YToObI 06ecnevnTb NpUeM 3X0CUrHasnoB ¢ MakcUMarbHO BO3-
MOXHOW rriy6uHel dpaHToMa. Takyto perynupoBky 06bIMHO BLINONHAT cneayowmnM o6pasom:

a) ycTaHaBMBatoT U3nyvaemyto aHepruto (0603HaYeHHy0, HanpuUMep, Kak «BbIXOAHOW CUrHam», «MOLL-
HOCTb» U Ap.) Ha MakcuMarnbHoe 3Ha4YeHue;

b) yctaHasnuBaloT hokycHoe paccTosiHAe U3ny4aemoro fy4ka B NOfoXeHne, COoTBETCTBRYIOLLEee npea-
nonaraemoi rnybuHe 3oHAUPOBaHWUA UNK AanbLlue;

C) ypoBeHb 06LEro yCUneHns cucTeMbl ycTaHaBNMBaOT AOCTaTOMHO BbICOKUM, YTOOLI Ha aKpaHe MOHU-
Topa 6bInn BUOHBI CUrHanbl 3N1eKTPUHECcKUX LYMOB.

Tun 06paboTku curHana BeIGUPaOT Takum, 4TobbI Norapudmmudeckoe cxaTtue u apyrue byHkuUM npea-
BapuTensHol 06paboTku BXOAHOrO CUrHana, a Takke ycTaHoBka napameTpoB M3obpaxeHus, onpeaensiemas
nocneayiollei 06paboTkon, GbINU TUNOBLIMU A1 HOPMANbHOTO KNMMHUYECKOTO UCNONb30BaHUs ckaHepa. Mpu
NCnonb3oBaHWN PYHKLMWN NpeaBapuUTenibHON YCTAHOBKW (MO YMONYaHWIo) B OTYETE NO UcnbiTaHUAM cneayet
ykasaTb ee napameTpsbl, Kak U napameTpbl, NepeyncneHHble Bbilwe.

7.1.2 Nony4eHune U3oGpaxeHus

MakcumanbHyto rny6uHy 3oHAUPOBaHUsI ONpeaensoT NO 3aBUCUMOCTN OTHOLIEHUsT CUrHan/Lym ¢
rny6uHON, rae curHan NPoaABNSAETCA B NUMKcensx u3obpaxeHus. Monyyalot nsobpaxeHue ¢paHTOMa Ha ckaHe-
pe, HaCTPOMKM KOTOPOro ONTUMU3NPOBAHI Mo ryBuHe 063opa (pucyHok 3A). Ha skpaHe, Kak npaBusio, BUAHbI
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3XocuUrHanbl 06paTHOro paccesiHusa maTepuana, NOCTENEeHHO ncyesalLline B aNeKTpuyecknx Wwymax. Cnegyet
TakKxe nonyynTb n3obpaxeHue caaTymnka, HeyCTaHOB/IEHHOTO Ha (DaHTOM, MPU TEX e caMblX YCTaHOBKaXx Bbl-
XOOHOW MOLLHOCTW, YCUMIEHUA U PEXMMOB 06paboTkn curHana. 3710 n3obpaxeHue 6yaeT MCNOMb30BAHO ANA
onpejesieHna 4aCTOTHO-3aBMCUMOIO YPOBHSA 3/1€KTPUYECKMX LLYMOB AaTynka, NPUEMHOro Tpakta v Tpakta 06-
paboTkn curHana. Heob6xoamMmMo NpeanpuHATL Mepbl, YUTOObI MexaHuyeckas Harpyska Ha gaTyuk npu ero ycra-
HOBKe Ha paHTOM He Bbi3blBasia fOMNOJIHUTENbHbIX LWYMOB M0 CPABHEHUIO C TEMU, KOrAa AaTUMK HarpyXxeH Ha
BO34yX. Ecnun aTo nmeeT MecTo, TO faTUUK AO/DKEH U3NyyYaTb HE B BO3AYyX, @ HA KakKylo-TO UCKYCCTBEHHYIO Ha-
rpy3Ky, Takylo, Hanpumep, Kak rnorsowatoowan pesmHa ¢ aKyCTMYeckum MMnefaHcoMm, 3KBUBASIEHTHbIM MMMNe-
JaHcy ¢haHTOmMa, HO KOTOpas He SABMAETCH 3XOreHHol A0 rNy6uH, COOTBETCTBYHOLWMUX MaKCuMalbHOW
rnyéuHe o63opa B haHTOMe. ITO NpMBEAET K «UCTUHHOMY» M306paXeHUI0 3M1EKTPUYECKOTO LyMa, KakK 3To
nokasaHo Ha pucyHke 3B.

A B

A — 1306paxeHne 0AHOPOALHOM YacTh TKAaHEUMUTUPYIOLLEro (haHToMa;
B — 1306paxeHne 3IEKTPUYECKMX LLYMOB MOC/e CHATUS faTumka ¢ (haHToMa

PucyHok 3

7.1.3 AHanus

M3 faHHbIX OLMPOBAHHOTO M306paxeHns 4na BbIGpaHHOW NpsiMoyronbHoi o6nactu ROI, npocTupato-
Leica ot 6amxHero nonsa Ao KoHua nsobpaxeHusa, coctaBnaoT matpuuy a(/,y), rae / COOTBETCTBYeT HOMepy
cTton6ua, ay— HOMepy CTPOKM B 3TOI MaTpuue. 3aTem Ha Kaxaoi rnybrHe paccumTbiBaloT cpejHee 3HavyeHune
ApkocTu nukceneli A(j). 4N CEKTOPHbIX JaTYMKOB B BUAE Pa3MpOBaHHbIX N KPUBOSIMHENHbIX PELIeTOK MOXeT
oKasaTbCs HeobxoaumbIM Bbi6op o6nactn ROl (M maTpuubl) 60/7€ee CNOXHON hOopMbl, AN KOTOPOW WMpUHa
HEKOTOpPbIX CTPOK ByAeT Ha NOpPAAOK MeHbLUe LMPUHBLI CEKTopa Ha MakcuMasbHol rnybuHe. CpefiHee 3Have-
Hue A(j) go/mkHO 6bITb onpegeneHo no Tpem unu 6onee He3aBUCUMbIM M306PAXEHUSIM, MOSTyYEHHbIM Mpr
yCTaHOBKe JaTyvKa B pa3/imyHble MecTa Ha paHTome. MoaobHbIM Xe 06pa3om cnegyeT onpefennTb 3aBUCK-
MOCTb OT ry61HbI cpefHelt SpkocTu (YpoBHA ceporo) nukcenein A'(j) ans nsobpaxeHus, cogepxallero TosbKo
3/1eKTPUYECKNE LLYMbI.

Tunosble 3aBucumoctt A(j) M A' (j) oT rny6uHbl NnokasaHbl Ha pucyHke 4. U3 pucyHka BUAHO, YTO 3Haue-
Husi A(j) NOCTENEHHO C POCTOM TNyGUHbI cXoaATcs co 3HavYeHusimm A'(j). MycTb S(j) 6yAeT 4acTOTHO-3aBUCUMbIM
CpefHVM YPOBHEM 3XOCUTHaNa Ha rny6uHe y B OTCYTCTBME 3NEKTPUYECcKuX LWyMoB. Mpeanonaras, Yto curHan u
LUYM He KOppenMpoBaHHbI 1 YTO n306paxeHune B B-pexviMe cOOTBETCTBYET yPOBHIO 3XOCUTHAIOB, MOXHO MoKa-
3aTb, YTO YCPEAHEHHbIA NO ry6uHe curHan n3obpaxeHns paHToma cocTtaBnseT

m =M i)2+A'(j)2. 0)

OTctopa oTHoweHue curHan/wym SNR(J) ans rny6uHbl y cocTaBuT

SNR(j)= 1 ~-1 . @)
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PucyHok 4 — 3aBUCUMOCTb ycpedHeHHbIX 3HaYeHU oUMPOBAHHOTO N306PaXXEHNs OT rMy6BuHbI ANA n3o6paxeHnn
thaHTomMa (A())) n nsobpaxenun wymos (A'(f))

FnybuHy, Ha KOTOPOW OTHOLLUEHWE curHan/Wym ymeHbluaeTes Ao 1, cnegyet cyMTaTb MakCUManbHOW
rny6uHon 3oHampoBaHus. OHa cooTBeTcTBYET oTHOWeHWo A(f)/A'(f) = 1,4. B HEKOTOPBIX NPaKTUYECKUX CRy-
Yyasix, koraa s(f) He NPOMOPLMUOHANILHO YPOBHIO 3XOCUrHaNOB, ANA onpeAereHns MakcuManbHOW rny6uHbl
30HAUPOBAHMA MOXHO Nomnb3oBaTbes 3HadeHeM A(A() = 1,4.

PesynbTaTbl i3sMepeHnin MakcUManbHOW riyGUHbI 30HAUPOBAHUA MOXHO UCNONbL30BaTL NPU CpaBHe-
HUM XapaKTepUCTVK BU3yanusaLum OAHOTUMHBIX CKaHepoB, Mpu oLeHke 3thheKTUBHOCTU NPOBEAEHHOW MO-
AepHU3aLmMM N B HEKOTOPbIX Cryvasx, korga HeobXxoauMo HaWTu noBpexaeHHble npeobpasoBaTtenun npu
HEKOTOPOM CHWDKEHUW YyBCTBUTENBHOCTU cUCTEMbl. M3MepeHns MakcUManbHOW rMyOGuHbI 30HAUPOBAHUSA
MONe3HO BbIMOMHSATE Ha MPUEMOYHBIX UCTIBITAHUSX CKaHepa, B NpoLiecce PYTUHHOIO KOHTPOIS ero Xapakrepuc-
TVK NpW 3KenyaTauum, a Takke nocne MogepH13aLum annapaTtHoro n nporpammHoro obecneyenuns. OgHako B
HEKOTOPbIX cryyvasx yBenuyeHue rnybuHel 063opa conpoBoOXAAeTCA YMEHbLUEHNeM paspelleHusl B nonepey-
HOM HarpaBneHUn 13-3a NPEUMYLLECTBEHHOIO 3aTyXaHUsl BLICOKOYACTOTHBLIX COCTaBMAOLWIMX CUrHana B TKa-
HSIX U/ NPU UCMIOMB30BaHWUM B MPUEMHOM TpakTe yrbTpa3ByKOBOW CUCTEMbI (PUNLTPOB HU3KUX HYACTOT. UTak,
MaKcuMMarnbHaA rnybuHa 30HAUPOBaHUA ABNAETCA TOMbLKO OAHUM acnekTOM KavyecTBa BU3yanusauum, Tak
KaK oHa He HeceT MHdopMaLMm Mo MPOCTPaHCTBEHHOMY U KOHTPACTHOMY pa3peLueHnsIM Ha paccCMaTpUBaeMbiX
rmybuHax. OnpefeneHne MakcUManbHON FMyGUHbI 30HAUPOBaHUA PEKOMEHAYeTCsl paccMaTpuBaTh Kak
MPOCTOMN, HO MOSME3HbI MeXaHWU3M OLeHKWN «Haumy4llero cryqas» 13obpaxeHusl, orpaHuyeHusi KOTOporo
CBS3aHbl TOJbKO C 3MEKTPUYECKUMU LLYMaMU.

ny6uHa 063opa HeKOTOPLIX CUCTEM BU3yanusauuu, paboTatolunx, B YacTHOCTU, Ha Gonee HU3KUX Yac-
ToTax, NpeBbIlaeT BO3MOXHOCTU 6oNbLUMHCTBa haHTOMOB. B 3TOM cryyae B pesynbTaTax UCTbiTaHuiA oTMe-
YaloT, YTO MaKCcUManbHas rny6uHa 30HAMPOBaHUA MNpesbilaeT pasmepbl haHToma.

7.2 JNlokanbHbIN AUHAMUYECKU ANanasoH

7.2.1 YcTaHOBKMW OpraHoB ynpaBrieHUs CACTEM CKaHUpPOBaHUA

JNTokanbHbIN AUHAMUYECKUMA AUanasoH — 3TO U3MEHEHWs aMnauTydbl 3XOCUrHaNoB, NpMBoasLme K
N3MEHEHMIo APKOCTU U306paXkeHnst OT eAUMHNYHOrO 3Ha4YeHUs oL POBaHHOIO U306pakeHNs 40 Makcumarb-
HOro, paBHoro 255 npu 8-6MTOBOM aMnNNNTYAHOM paspeLleHun, Npyu HeU3SMEHHOM NOSOXKEHNN OTpaXaTerien 1
npy HEM3MEeHHOM YCTaHOBKE OpraHoB ynpasneHns ckaHepoM. JlokanbHbIA AMHaMUYeCcKU Auana3oH n3me-
HsieT ornepaTop C NOMOLLLH OPraHoB YNpaBleHUsl, TaknxX Kak «orapugpmMmyeckoe cxxatmey 1 «npeasaputenbs-
Hast 06paboTkar. NamepstoT napameTpbl cUCTeMbl NPU onpeaeneHHbIX UKCUPOBaHHbIX MOMOXEHUSIX OpraHoB
ynpasnenus. CnegyeT BbiGUpaTh Takne napameTpbl YCTaHOBKU, KOTOPbIE ABMAIOTCA Hanbonee obwumu npu
KMUHUYECKOM NPUMEHeHUW ckaHepa. 3T napameTpbl cregyeT 3anucaTtb.
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7.2.2 MeTop nsmepeHus

Ona uMuTaumm axocurHanoB Ha AaTyuk ckaHepa cregyeT noaatbh akyCTUYeckue CUrHarnbl ¢ U3MeHsto-
LLIEACA N TOYHO YCTAHOBIIEHHOW aMITUTYA0M, UCMONbL30BaB ANA 3TOro NpuKknazbiBaeMbli (NPUCoeANHEHHBIN) K
AaTunKy BCriomoraTernbHbIi NpeobpasoBaTtenb, Kak 3T0 Noka3aHo Ha pucyHke 1 unm 2. YactoTy UMUTUPYHOLWNX
curHanoB pekomeHayeTcs BbiIbupaTh B npegenax + 10 % 4YactoTel akycTuueckoro sozaenctena (MOK 62127-1)
CUCTEMbI, OpraHbl yNpaBreHUsa KOTOPOW YCTaHOBMEHbI B PEXUM M3MePEeHUsi NMOKanbLHOro AUHaMuM4ecKkoro
AuanasoHa. B meToae, nponnniocTprpoBaHHOM Ha pucyHke 1, HenpepbiBHbIE CUHYCOMAanbHbIE CUrHanNbl HU3-
KO aMnnnTyAbl, NoAaBaeMble Ha aTuMK ckaHepa, U3nydvaeT NpucoeUHEHHbIN K HeMy AOMOSTHUTENbHbIN npe-
obpasoBarenb, Bo3byXdaemblit OT reHepaTopa. B pesynbTaTe Ha akpaHe MOHUTOpPA CkaHepa BO3HWUKAKOT
NATHa OT CUrHamnoB, UMUTUPYIOLLMX 3XOCUrHasbl, APKOCTb KOTOPbIX U3MEHSIOT C rMy6UHON B COOTBETCTBUN C
ycTaHOBKaMU ycuneHus no 3oHam rmybuxbl (TGC — Time Gain Control), usmeHeHUAMU YyBCTBUTENbHOCTU
AaTynka n HaCTPOUKoNn pokyca aaTyuka.

O6nactb 063opa (ROl — Region of Interest) BbibupatoT B cepeamHe 0630pHoro nons. ATTeHioaTop ycta-
HaBNMBalOT B NMOSIOKEHNE MaKCUMarbHOTO ocriabneHusl. 3atem perynupyroT yCurieHue ckaHepa Takum obpa-
30M, 4TO6bI CUMrHanbl B BeIGpaHHOW 06nactu akpaHa 4OCTUMM MOPOroBOro YpoBHS M306paxeHus, Npu KOTOPOM
WX Y>Ke Herlb3sl OTIIMUUTL OT OKPY>KaIoLMX LIYMOB. JTO N300paXkeHne perucTpypyoT U COXpaHAoT 4iA nocne-
aytoulero aHanusa. 3ateM CHUXKalT YpoBeHb ocriabneHus atTeHoatopa Ha 5 b, sanuckiBatoT HOBoe M306pa-
XeHve u T. 4. JTy npoueaypy NPOAOIKaT A0 TeX Mop, noka sipKoCTb NATeH B BbIGpaHHOM obnactn He
OOCTUrHET HacbILEeHNs.

B npouecce 0bpaboTku cneayeTt onpeaensTb MakcUMarnbHble 3Ha4YeHUst SPKOCTU NuKcenen B oundpo-
BaHHOM n3obpaxeHun BeibpaHHou obnactu 063opa (ROI) ans kaxaoro sHayeHus ocnabnexHus. B nporpamme
npoBefeHus o6paboTkn MoxeT ObITb NPeayCMOTPEHO onpeaerneHne NMKOBbIX U CPeAHUX 3HAYEHWUIA SIPKOCTU, a
TaKKe CTaHOapTHBIX OTKMOHEHWIA OT cpefHero 3HayeHus B npegenax BbibpaHHoW obnacTtu o63opa (ROI).
Mporpamma MoXeT paboTaTh Kak B aBTOHOMHOM PeXUME, Tak U C MOMOLLILbIO cUCTeMbI 06paboTku, BCTPOEHHOM
B CkaHep, ecnv Takosasi B HEM npegycMoTpeHa. 3aTemM nonyyaroT rpacdunyeckyto 3aBUCUMOCTb 3HaYEHUI Ap-
KOCTU M306paxeHWss OT OTHOCUTENbHOW aMMnNuTyabl CUrHanoB Bo36byxaeHua BCrnomoraTenbHoro npeobpaso-
BaTens, onpeaensieMoil No yCTaHOBMEHHbIM NapameTpam aTTeHoatopa (cM. pucyHok 5). Mocne aTtoro no
YPOBHIO cUrHana, M3MeHsIIoLero ApKoCcTb U306paxeHUs OT MakKCUManbHOrO AC MWUHUMAaNbHOIO YPOBHEW,
onpeaensatoT NokanbHbIA AUHAMUYECKUA AMana3oH.

MOXXHO UCNOMb30BaTh YCTAaHOBKY, CXeMa KOTOPOW 3obpaxeHa Ha pucyHke 2. 3geck reHepaTop ToHasb-
HbIX UMMNYMBbCOB, CUHXPOHU3NPOBAHHLIA C UMMNYNbCAMU U3MYYEHNA AaTynka ckaHepa, 3anyckaloT CUrHamom
BCromMoraTtefbHoro npeobpasoBaTens, akyCTUYeCcKU npucoeanHeHHoro k gatuuky. Cbop, coxpaHeHue 1 aHa-
v N3 AaHHbLIX NPOBOAAT Mo Tol e npouedype. He-
KoTopble  TWMbl reHepaTtopoB  TOHambHbIX
nmnynbcoB [17] obecneunBaloT 3KCMOHEHLMAmNb-
HOEe CHWXKeHWe curHana nocrie 3apaHee YCTaHoB-
MEeHHOro BpeMeHn 3agepkn. 3Ta PYHKUUSA MoXeT
6bITb UCMONb3OBaHa ANs onpedeneHus nokanb-
HOro AUHaMM4ecKoro AnanasoHa HEeKOTOPbLIX OT-
HOCUTENbHO MPOCTLIX CKaHepoB, ecrin U3BecTHa
CTeneHb 3KCMOHEHLMANbHOrO CHKEHUA U anana-
30H MMYOWH, Ha KOTOPbIX BUANMBIE 3XOCUrHamMbI 13-
MEHSIOTCS OT MaKcUMarnbHOro A0 MUHWMAanbHOro
ypoBHei [20]. OgHako MHOrMe coBpeMeHHble cka-
Hepbl UMeT NpeaBapuUTenbHyo yeTaHoBky TGC,
KoTopaa He MOXeT ObiTb OTMeHeHa nonb3oBaTe-
nem. Kpome Toro, dyHkumm hOKYCUPOBKN MeETO-
OOM OUHaMUYecKon anepTypbl MOTyT onpeaenntb
VHYI0 3aBMCUMOCTb YPOBHSI 9XOCUrHana ot rnybu-
Hbl 30HAMpPoBaHus. NosTomy Ana GonbwMHCTBA
YyNbTpasBYKOBBIX CUCTEM PACCMOTPEHHAA BO3MOX-

PHOYHOK 5 — 3HAUEHMS! IPKOCTH OLM(POBAHHOTO HOCTb He MOXeT BbITb UCMoNbL30BaHa, U ANa U3me-
N30BPaKEHNS B 3aBUCUMOCTI OT NapameTpoB arTeHioatopa ~ PEHNA NTOKaNbHOro AUHamu4eckoro auanasoxa

NPpY M3MEepEeHUM ROKANbLHOTo AMHAMMYECKOro AnanasoHa  HeOBXOAMMO MPUMEHSATb MeTo[, PacCMOTPEHHbIN
C NOMOLLBIO BHELLHEro akyCTUYECKOro curHarna B Npeablayliem ab3ave.

JlokanbHbIA AUHAMUYECKNA
aunanasoH

N
[3]
[+2]

rpagauuu cepoi LKarbl
-
N
®

ApKocTb UsobpaxeHus,

A §
( J

° 1
|

OTHocuTensHas aMnuTyaa MMnynscos, Ab X
(no atTeHoarTopy)

12



FOCT P M3K 61391-2—2012

7.2.3 WNcnbiTaHusa Tuna Il npyn naMepeHumn yTIoKabHOrNro AMHaMnU4ecKoro gnanasoHa

Bonee npefnoytUTEsIbHLIM, YEM MCNONIb30BAaHMWE BCMNOMOrates/ibHOro npeob6pasoBaTesnid, NOKa3aHHOIo
Ha pucyHkax 112, Ana ucnblTaHUM HEKOTOPbIX CUCTEM BU3yanu3aluu, B 4acTHOCTU, paboTallmux ¢ 0gHo3e-
MeHTHbIMW NpeobpasoBaTensimu, ABASETCA Nojaya curHasna oT reHepaTopa TOHa/lbHbIX UMNYNbCOB Henocpe-
OCTBEHHO Ha BXOAHOl pa3beM ckaHepa [18], [19]. B 3aBucumocTn OT (PYHKLMOHANIbHbIX BO3MOXHOCTEM
reHepartopa Takoih cnoco6 MOXHO MPUMEHSATb NPU NPOBEPKE MHOTMMX XapaKTepuUCTUK ckaHepa, Bk/Yas u fio-
KanbHbIi AUHaAMUYeCcKUn ananasoH. Beoj curHana HenocpegcTBEHHO B CKaHep C faTYMKOM B BUAE asek-
TPOHHOI pelleTKn Takke BO3MOXEH, HO NPM UCMONb30BaHUN CleunanbHbIX YCTPONCTB ANA NMOAayn CUrHANO0B
Ha pasbeMm ANa gaTtynka. Pasbembl A0MKHbI O6bITb COBMECTUMbLIMMW C UCMBITYEMbIM CKaHEPOM. B nto6om cnyyae
CUTHanN OT reHepartopa nNojalT Ha BXOAHble YCUINTENN ckaHepa. MNpu U3MEeHEeHNAX curHana ¢ U3BeCcTHbIM LWa-
TOM MOXHO M3MepUTb APKOCTb COOTBETCTBYHLWNX N306paXeHUit, kak 3TO NokasaHO Ha pUcyHke 5. JlokanbHbIN
ONHaAMWNYeCKUn Anana3oH onpenenstoT N0 U3SMEHEHUIO BXOAHOIO CUrHana, COOTBETCTBYHOLULEr0 U3MEHEeHNAM
APKOCTU OT MUHUMANbHOI A0 MaKCUManbHOIA.

7.2.4 OueHKa /ToKanbHOTO AMHAMMWYECKOro Anana3oHa No KOHTPacTHOCTM pacceuBaTesneii

MHorne aHTOMbl 418 KOHTPO/A KayecTBa CKaHepoB, MPUMEHSAEeMble B K/AWHUKaX, coAepXaT MULleHun
(BK/1I0OYEHMSA) C ONpeAeneHHON KOHTPaCcTHOCTbIO, n3obpaxaemMbie B B-pexnme pasnnyHbIMU YPOBHSAMMK ApPKOC-
TW. KOHTPACTHOCTb TakMX MULLIEHel OT/AnyaeTcsa OT KOHTPACTHOCTU OKpyxXawluliein cpefbl 06bIYHO Ha Mu-
Hyc 6 b, muHyc 3 gb, +3 gb un + 6 gb. Vcnonb3oBaHne Takux (GaHTOMOB A1 OUEHKW JIOKaSIbHOTO
OVHaMN4yecKoro guanasoHa paccMoTpeHo B [16], [22].

[na oueHkM NoKanbHOIo AMHAMMYECKOTrO AMana3oHa cnegyeTt yCTaHOBUTb XapakTepUCTUKN KOppek-
LU curHana npu nocTnpoueccuHre (ecnvm oH NpefycMOTpeH B cCMCTEME) B /IMHENHbIV pexum. MNMonyyalT n3o-
6paxeHne gaHTOMa, Kak nokasaHO Ha PUCYHKe 6, M COXpaHAlT ero B oumdpoBaHHOM Buge. Cnepyert
NO/ly4UTb HECKONbKO (Hanpumep 5) Taknx CTaTUCTUYECKN HE3aBUCUMbIX M306paxKeHN.

PucyHok 6 — V306paxeHne thaHToma C BKAYEHUAMU (KPYTbiMu),
KOHTpacTHocTbio + 15 ab, + 6 ob n + 3 b

AHanus BknyaeT B cebs oyepymBaHue uccrnegyemoii o61actu (HEOAHOPOAHOCTU) HA ee N306paxXeHnK
M BbIYUC/IEHWE CPEHEr0 3HAUYEHUS APKOCTN NMUKCENSI B M306paXeHNN Kax Aol HeoQHOPOAHOCTH. AN ncknwye-
HUS 3P (PEKTOB 3aTEHEHUS U3-32 BO3MOXHO 60/bLIEro 3aTyXxaHnsi B 3TUX BK/IIOYEHUAX PEKOMEHAYEeTCS Bblumnc-
NATb cpegHee 3HauvyeHMe SAPKOCTU NUKCeNeid N0 BePXHENn MnonoBuMHE W306paxeHUs HEeOAHOPOLHOCTU.
YcpefHEHHOE MO BCEl rpynne nukcenein aHavyeHne SPKOCTU AN Kax0i HEOLHOPOLHOCTU 3aTeEM NpPeAcTaB/isi-
0T rpadyMyeckoil 3aBUCMMOCTbI OT KOHTPACTHOCTU HEOAHOPOAHOCTEl, Kak 3TO NOKa3aHo Ha PUCYHKe 7, rae no
ocn XOT/IOXEH HOMWUHA/bHbIV YPOBEHb KOHTPACTHOCTM HEOAHOpPOAHOCTeW B 4B, a no ocn Y — ypoBeHb B rpa-
fauunax cepoil Wwkanbl. Ans OLEHKM 10KaSlbHOTO AMHAMUYECKOro Auana3oHa MOXeT 6biTb MCNonb3oBaHa
NINHEeHas annpokcumauus faHHbIX.

NnHeliHas perpeccus npefcTaBfeHa B BuAe (PYHKUMM Y = TX + b, rae y — sipkoCcTb ycpefHeHHas no
BCEM MNMUKCenam I/I306pa)KE‘HI/I9-| MULWEeHN, X — OTHOCUTEe/IbHaA KOHTPACTHOCTb COOTBETCTByIOIJ.teVI MUWLEeHN B
A6, a T u b — nocTosiHHble crnaxuBaHus. Mo 3TUM JIMHUSAM MOXHO OnpefenuTb Auanas3oH WU3MEHEHU KOH-
TPacTHOCTM, BbI3blBAKOLNX N3BMEHEHMNE APKOCTU OT 140 MakCcMMasbHOro 3HauyeHus (255), a 3HA4YnUT, U OLEHUTb
NIOKasbHbIN AUHAMWYECKU guanasoH ckaHepa.
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MpunoxeHue A
(cnpaBo4HOE)

®aHTOM AO/1s1 onpeAesieHUs MakCUMasibHOM ry6UHbI 30HANPOBAaHMS

A.l daHTOM ANsA onpegesieHns MakCUMasibHOW ry6uHbI 30HANPOBAHMUSA
®aHTOM 4151 U3MEPEHUs MaKCUMasibHOW rNy6UHbI 30HANPOBAaHUSA NokasaH Ha pucyHke A.1. OH cocTouT U3 610-
Ka TKAaHeMMUTUpPYIOLLLEero mateprana. Ytobbl o6ecneuntb ageKTUBHbIA KOHTPO/b [/y6UHbI 30HAVPOBAHUS CUCTEMBI,

yAenbHblii KO3athhnumneHT 3aTyxaHusa paHToma gosmkeH 6biTb (0,7 +0,05) gb cm-1 MINy-1 B yacToTHOM AuanasoHe oT 1 4o
15 Mru,

OKHO AN1A1 CKaHUPOBaHWs

oPo

PucyHok A.1 — Cxema paHTOMa 411 U3MEPEHUIA MaKCUMasibHOM TNy6UHbI 30HAVPOBAHNS

B koMMepyecky AOCTYMHbIX (paHTOMax NPUMEHAIOT, Kak Npasuio, matepuan ¢ O4HUM U3 [BYX 3HAYEHUA YPOBHSA
yAenbHoro koadpguymeHTta 3atyxanusa: 0,5 46 cm 1MIy 1mn 0,7 gb cm 1My 1[11], [12]. BTOopoe 3Ha4YeHne cooTBETCTBYET
KNMHUYECKUM YCNOBUSIM UCCeJ0BaHUS NaLUVeHTOB Ha MaKCMMaribHOl rny6bunHe 3oHAMpoBaHus. CpefHee 3HaYeHME KO-
adhpuymeHTa 3atyxaHma paBHo 2,54 gb cm 1 Ha 3 MIy (4TO COOTBETCTBYET yAeNbHOMY KO3(DMUUMEHTY 3aTyxaHus
0,84 pb cm-1 Mrlu-1), 6bl10 onpeAeneHo A/ TKaHE HAaCbIWEHHOW >XUPOM MNeyvyeHu naumeHToB [23], 3Ha4yeHus
0,83 ab cm-1 MIl'y 1— npn 60n1e3HEeHHOM COCTOSIHUKM neyveHun [24]. Tem He mMeHee 3HauveHne 0,7 ob cm 1 MIu-1 aBnaeTcs
MWHUMasIbHbIM TpeboBaHWeM ANA yAEeNbHOro KoaduumeHTa 3aTtyxaHns gaHToma, UCMosb3yeMOoro npu M3MepeHusax
MaKCUMasibHOW rNyOuHbI 30HANPOBaHNSA B COOTBETCTBMM C HACTOALMM CTaHAAPTOM.

[na npoBefeHnsa adhPeKTUBHBIX UCMbITAHWI CUCTEM, NPpeAHa3HauYeHHbIX 418 abfoMUHaNbHbIX UCCNefoBaHNiA, pas-
Mep thaHTOMa A0/KEH BbITb TakMM, YTO6bLI 06ecneunTs He meHee 20 cM rny6uHbI 30HANPOBaHUA Hanbonee raybokKo pac-
NOMIOXEHHbIX MuleHell. CKOpOCTb 3Byka B MarTepuane npu vactote ero o6sydeHusa 3 Ml [fonxHa coCTaBnsiTb
(1 540 + 15) m/c. KoadhdhurumeHT obpaTHOro paccesiima (Ha 3 MINy) go/mkeH 6biTb paBHbiM (3-10 4+3 ab) cm 1cp 1 ¢
4acTOTHOI 3aBUCUMOCTbIO B BUAE fn, rae 2 < n <4 Ha yacToTtax oT 1 g0 15 MIry. B [25] noka3aHo, 4To B 1abopartopusax, 3a-
HUMAKLLNXCA U3MEPEeHUAMN KoadhduumneHTa o6paTtHOro paccesHUs, MOXHO obecneunTb YpoBeHb TOYHOCTU, Tpebye-
MbIA AN CO34aHUA KalIMGPOBaHHbIX 3TasIOHHbIX daHTOMOB [26], [27]. HecMoTpa Ha TO 4TO YacToTHas 3aBUCUMOCTb
KoahpmumeHTa 06paTHOro paccesiHUs A1 MHOMMX TKaHel YenoBeYeckoro opraHn3Ma He umeeT Tpebyemoro Buga [23],
yKasaHHoe Bbllwe TpeboBaHue BbIGpaHO 13 TeX COOBPaXEHU, YTO HE N3BECTHbI MaTtepuasbl, Hanbonee ageksBaTHO oTpa-
Xatwouie peasbHble 3aBUCMMOCTUN 3TOW BENMUYUHBI B TKAHSAX YenoBeka. Ha npaktuke maTepuasnbl cofepxar paccenBato-
e MuWweHn ¢ 6onee NpPocToi 4acTOTHOM 3aBMCUMOCTbIO (cM. [11] u [12]), n 3TO A4ONYCTMMO HaCTOAWMM CTaHAapPTOM.
CBefieHus o0 koahhuLuneHTe paccesaHus, NpuBoaMMble He Ha 1 MIy, a Ha 3 ML, COOTBETCTBYIOT Ma/lbiM 1 AONYCTUMbIM
Bapuaumam ypoBHEl 3X0CUTasoB, NojlydyaemblX C pasfnyHbIX rNyo6uH, AN Matepuasnos, UMeLWwmx cnabyro 4acToTHYO
3aBUCMMOCTb KOI(huUMEHTa paccesHus, Npu yCnoBuK, YTto 3aTyxaHme B TakOM MaTepuasie COOTBETCTBYET TpeboBaHMAM
HacTosWero craHgapra.

Bce ykasaHHble Bblle akyCTUYeckne napameTpbl O/KHbI ObiTb NPUBEAEHbl AN TeMNepaTypHOro gvanasoHa, per-
NlaMeHTMpOBaHHOro B pasgene 5.
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MpunoxeHvne B
(cnpaBo4HOE)

Micnonb3oBaHMe TeCT-06bEKTOB Ana onpepeneHna NoOKasibHOTIo
AVNHaAMNYEeCKOro gnanasoHa

B.1 OO6wwe NosoxeHns

B HacTosiLLeM MPUIOXEHUN PacCMOTPEHbI ABa TMNa TeCT-06bEKTOB U COOTBETCTBYHOLLME UM METOAbl U3MepeHUst
NoKasibHOro AMHaMMYecKoro gvanasoHa. O6a Tuna TecT-06bLEKTOB cofepxaT rpynnbl oTpaxartenein Ans noayyvyeHus
3XOCUTrHANOB pPas3/IMYHOK aMnNAnTyabl. PaccMoTpeHbl MOBEPXHOCTU pasfena, reHepupyloLme 3epkasibHble oTpaxeHus [28],
a Takxe Te, pa3Mep KOTOpbIX COM3MEPUM C ASIMHOW YNbTPa3ByKOBOW BOMHBI [29]. U X0TA TeCT-06bEKTbI C TAKUMU MULLEHS-
M/ He BbIMYCKalT CEPUIIHO, KX TLlaTeNbHas c6opka U KanmbpoBka o6ecneymBaloT NosyyeHne pesysibTaToB, 3KBUBAJIEH-
THbIX pe3y/nbTaTaM, Nnosy4yaeMbiM MeToAamMu, PacCMOTPEHHbIMU B 7.2 HACTOSILLEro cTaHAapTa. [ns TecT-06beKTOB 3TOro
Tvna TpebyeTcs, Y4TOObI:

a) ux oTpaxarwllas NoBepxHOCTb Gblna rnagkoli B npegenax 1/20 ANviHbI BOSIHbI, COOTBETCTBYHOLLE caMoil BbICO-
KO/ 4YacToTe UCMbITYEMOro AATUKKa;

b) TonuwwuHa (ANMHa MULLIEHN) Gblna 60Mblie 3HAYEeHNUs!, COOTBETCTBYHOLLENO NOSTIOBUHE A/IMTENBHOCTY Y/1bTPa3BYKO-
BOIO MMMy/fibCa C YH4ETOM CKOPOCTU 3ByKa B Martepuasie u okpyxawlleii cpese;

c) hopma ux NOBEPXHOCTU Bblna CTPOro OroBopeHa (Hanpumep, naockas);

d) OblIM ykasaHbl UX pasMmepsbl.

3TN KpUTEpUM JOCTATOYHO UCUHepMbIBaOLWLKM, U NONb30BaTe b 06513aH NOATBEPXAATb COOTBETCTBUE UM B TEXHUYEC-
KMX XapaKTepucTnkax TecT-o6bekTa.

B.2 AKyCTUYECKWUI TECT-06BEKT C 3epKaibHbIMU OTpaxXaTesisimMmu

B.2.1 MpuHuMnuanbHas cxema TecT-o6bekTa

TecT-06beKT COAEPXKUT rpynny 3epkasibHbIX OTpaxaTenein ¢ U3BECTHbIMU 3HAYEHUAMU KO3 ULNEHTA OTPAXKEHUS.
Cxema 1x BO3MOXHOI0 pacnosiokeHns nokasaHa Ha pucyHke B.1. Mpeo6pa3oBaTtesib ycTaHaBANBAKOT Ha MULLEHAMM C NO-
MOLLbIO YCTPONCTBA NO3ULMOHMPOBaHUA, 0b6ecneynBaroLLero TOYHbIE NEPEMELLEHUSA B ABYX MONEpPeYHbIX HanpaBieHUsx
(NnepneHAnKYNAPHO K TONLUMHE U LUMPUHE MYYKa), a TakKe TOUHYI perysimpoBKy Hak/i0Ha MN/I0OCKOCTU CKaHMPOBAaHUSA B Ha-
npasneHnn, nepneHgMKynsapHoOM K ToNwWwmHe nyyka. NpeobpasoBaTelb OPUEHTUPYIOT Tak, YTOObI NOAYyYUTb U306paxeHne
NOBEPXHOCTM 3epKasibHbIX OTpaxaTenen ¢ pasnuuHbiMn koadpduumneHtammn otpaxenua R1, R2, R3 n R4.

Martepuan ¢ 3aTyxaHmem

R1 R2 R3 R4

PucyHok B.1 — Bo3MOXHast ycTaHOBKa oTpaxaTtesieil npu onpegeneHnn
NIOKanbHOro AMHaMM4yecKoro gnanasoHa

TecT-06bekTbl R1—R4 — 310 Habop 3epKasbHO OTPAXaKLWMX MULLEHER C M3BECTHbIMU 3HAYEHUAMU KO3 dunLm-
E€HTOB OTpaxeHus. Takoli Habop MOXHO cAenatb, Hanpumep, U3 HepXxaseloLen cTanu, akpuaoBoli CMOSbl, NONMITUIEHA U
CU/IMKOHOBOW pe3unHbl [28], [30]. MuwweHn MoryT 6biTb YCTaHOB/IEHbI B 6aK C BOAOI AW C TKAHEMMUTUPYIOLWMM MaTepura-
NIoOM. AMNANTyAa 9XOCUTHa0B OT 3ePKasibHOTo OTpaxartesis MOXeT 6biTb O4EHb YYBCTBUTEbHA K OPUEHTaLMm oTpaxarte-
N OTHOCUTENBbHO YNIbTPA3BYKOBOrO nyyka. MoaTomy criefyeT Twiate/ibHO OPUEeHTUPOBaTb BCE OoTpaxaTenu.

[pyrum matepuanom, KOTopbli MOT 6bl 6bITb MPUMEHEH B kKa4eCcTBe CNaboro oTpaxaTens ¢ MU3BECTHbIMU KO3 PULK-
eHTaMu oTpaXeHus, ABNaeTcsa nonurngpokcnaTunmetakpunat (pPHEMA) [31]. 3TOT matepuan uHorga npuMeHsaoT Ansa ms-
rOTOBJIEHNA KOHTAKTHbIX INa3HbIX SINH3, ero MoOXHO npuobpectun y Ciba/Geigy 1 apyrnx nponssoanTeneil KOHTaKTHbIX JINHS.
OTAUTLIA nAn 0ThOPMOBaHHbIV MaTepuan BNMTbIBAeT BOAY B KOIMYECTBE, 3aBUCALLEM OT XMMMUYECKOr0 cocTaBa 3Toro Ma-
Tepuana. NpuMeHAT Tpy Tuna matepuana: W38, W88 n W72; 3HauyeHnsa ux KoappmuneHTOB OTPaxXeHNs B BOAE OTHOCK-
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TenbHO uaeanbHOro NNOCKOro oTpaxartens paeHbl (MuHyc 15,8 +0,2) ab, (MuHyc 23,3 £1,0) ab un (MuHyc 33,1 +£1,0) ab
cooTBeTCTBEHHO [31].

KoathbULuMeHTbl OTpaxeHUst Takux oTpaxkaTenei MOXHO NOATBEPAUTL B aKyCTU4eCKMX nabopaTopusax npu namepe-
HUSIX C MOMOLLbIO OOHO3MNEMEHTHOro NpeoGpasoBaTerns, NPUEMHUKA MMIMYIBLCOB W ocumnnorpada.

Ans cHMKEHWA aMMnUTy bl 3XOCUTHANoB OT MULLEHEN Heo6XoaMM akycTuHeckuii atreHoatop. OH MoxeT BbITh cae-
NaH 13 TKAHeMMUTHPYIOLLLEIo MaTepurana unm Kakoro-nmbo Apyroro NOrmoTUTENSA, HaNPYMep, U3 peanHbl. [Ins cHUXeHus
3XOCMIHaNoB OT CaMOro CUNBHOIO oTpaxaTensi He06X0AUMO UMETb 3HAYUTENBHOE aKyCTUYeCKoe MOrMnoLLeHne, KOTopoe
obecneunBaeT OTCYTCTBUE HACLILLEHUS MO SIPKOCTW M306paXKeHNs Npu yCTaHOBKE YCUNEHUs CKaHepa Ha cepeauHy avana-
30Ha. bnok 13 TKaHeMMUTMPpYLoLWwero MaTepumana ¢ koaddouuneHTom satyxanus 0,7 gb - cm~1 Ha 1 MI'y, TonwmHow 4 cm
ByaeT cHwkaTtb curHan vyactoton 4 My Ha 22,4 b, T. e. A0 NpMeMnemMoro ypoBHsi. B Apyrom BapuaHTe oTpaxaTenu moryT
6bITh YyCTAHOBNEHBI HEMNOCPEACTBEHHO B (paHTOM C TKAHEMMMUTUPYIOLWMM MaTepHranom Ha Nyt mexay npeobpasoeare-
neM u oTpaxaTensamu.

B.2.2 OnpepeneHne nokanbHOro AMHaAMW4Y€CKOro guanasoHa ¢ NOMOLWbIO 3epKanbHbIX OTpaxaTenen

YcTaHaBnvMBaT AaTHMK C MOMOLLBIC CMeLnanbHOro 3aXUMHOMO NpucrnocobnerHust u nonyYaioT naobpaxeHue, Noka-
3aHHOE Ha pucyHke B.1. OpueHTUPYIOT NNOCKOCTb CKAHMPOBAHUA Tak, YTOObI NMONy4NTh MAKCMMAIBHO BO3MOXHbIA CUT-
Harn. 3aTeM HacTPONKOW 0bLLEero ycuneHus 40GUBaOTCA TakoW YyBCTBUTENBHOCTM CKaHepa, YTo6bl ObITb YBEPEHHbIM, UTO
n3o6paxeHne curHana oT Camoro CUIbHOTO OTpaXaTers ABNAETCH HACILWEHHbIM MO ApKocTu. [insi cuctem ¢ 8-6uMToBbIMK
nUKcensiMm n3obpaxeHns Takasi npoueaypa NnpUBeAeT K TOMY, YTO, MO MEHbLLEN Mepe 3HaueHne OHOro Nukcensi B Habope
3XOCUrHamnoB OT oTpaxartens 6yaeT Ha yposHe 255. Npw Tol e camon HacTpolike YyBCTBMTENbHOCTU oToOpaxatoT bonee
cnabble oTpaxatenu B paHToMe. [luHamMmu4eckmii guanasoH HaxoasT No koadpduUneHTy oTpaxeHui camoro criaboro us
BUAMMbIX OTpaxaTenen 0THOCUTENbHO Haubonee CUMbLHOrO.
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KoadhthpmumeHT oTpaeHUs OTHOCUTENbHO
HaubonbLuero oTpaxeHus, Ab

PucyHok B.2 — 3aBUCMMOCTb MHTEHCUBHOCTU M306paxXeHns (Mnn 3Ha4YEeHUA APKOCTU NUKCENEen)
OT KoahbhuumneHTa oTpakeHns1, onpeaensieMoro OTHOCUTENbHO Hanbonbluero oTpaxxenus Dr

Ha pucyHke B.2 ceeTnbIe KPY>KKM OTHOCHATCS K U3MEPEHUSIM NPY CAMOM BbICOKOM YCUNEHWUK, 8 TEMHbIE — NPW yeune-
HWM, CHUXEHHOM HacTOmNbKO, YTOBB! YpOBEHb 3XOCUTHANOB OT CAMOIO CUNBHOIO OTpaXkaTesnsi COOTBETCTBOBAN TOMW Xe UH-
TEHCVMBHOCTHU, 4YTO U OT Camoro crnaboro oTpaxaTensi Npu BbICOKOM YCUNEHUMN.

Haunbonee 4acto ananasoH aHaveHnin koshPULMeHTOB oTpaxeHus Habopa 3epKanbHblX OTpaxaTtenen, onpenens-
IOWUIA ANanasoH amnimTyd 3XOCUrHarnoB, MeHblle NoKanbHOro AMHaAMUYEeCKOro gnanasoHa ckaHepa. O6o3Haqmm ava-
NasoH aMnnuTyA 3XocurHanoB Kak Dr, T. e. no Hanbonee cunbHOMY oTpaxaTenio. [ina pacwupeHns gnanasoHa n3amepeHmst
Bonbuwe, Yem Dr, MOXHO BbINOMHUTL CREAYIOWYI0 NPOLEAypY.

MpednonoXmMm, 4To, KaK 3TO PAacCMOTPEHO Bbillle, YYBCTBUTENBHOCTb CKaHepa OTPErynupoBaHa Tak, YTO APKOCTb
M306paxeHNsi Camoro XOpoLwwero oTpaxarens 6rM3ka K HACblLLEHWIO UM K MAKCUMarbHOMY 3Ha4EeHUIO APKOCTU B oumdpo-
BaHHOM M306paxeHnun. PaccmaTtpuBaemM nszobpaxeHus 6onee crnabbix oTpaxaTenen U oTMeYaeM MakcuMarsbHble 3Have-
HUSA uX ApkocTU. CTPOMM 3aBUCUMMOCTb 3HA4YeHWi SIPKOCTU MO OUMPOBaHHBIM U30OpaXeHWaM OT KoddhdMuneHToB
OTpaxeHus oTpaxkaTenem, Kak 3To NOKa3aHo Ha pucyHke B.2 cBeTnbIMN KpyXXKaMMu.

Mpeanonoxmm, 4To B (paHTOMe YCTAHOBMEHb! YeTbipe oTpaxarensi. 3Ha4YeHne MaKCMManbHOW APKOCTN MUKCENs
Ansa camoro cnaboro oTpaxartens npu 3Tom ycuneHmn, o6o3HavaemMom Kak «ycunenue 1», pasHo s,(R4), rae koaddmum-
€HT OTpaxeHus oTpaxaTens paseH — R4 Ab oTHOCKUTENbHO CaMOro CUNBHOIO oTpaxaTens. YcTaHaBnuBaem npeobpasoBa-
Tenb Tak, YToObl NONy4NTb N300paKEHNE CaMOro CUIMTbHOTO OTPaXaTEers, CHUXAEM YCUITEHNE CUCTEMbI Ha NPUEM A0 TeX
nop, Noka 3HaYeHne APKOCTU N30BpaKeHNs1 aTOro oTpaxaTens Ha CTaHeT paBHbIM S,(R4). O603Ha4MM 3TO 3Ha4eHne you-
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NeHNns Kak «ycuneHme 2». 3atem NPoaocnxuM 3Ty NPoLEeaypy, HAaxoAs 3HAYeHNA APKOCTU NUKcenen S,(Ri) oT kaxaoro na
cnabbix oTpaxarenen Npy 3TOW HACTPONKE yCUMNeHus (»ycuneHus 2»), rae i OTHOCUTCS K OTpaxaTenio, a «2» — K «ycune-
HUIO 2». Bocnonb3yemcs HOBbIMM 3HAYEHUAMM Ansl YANMHEHUS NUHUW, NPEACTaBNSIOWEN 3aBUCUMOCTb OLUMMPOBAHHbIX
3HAYEHUIN APKOCTU OT KO3hDUUNEHTA OTPAKEHWS], MOKA3aHHYI0 HA PUCYHKE B.2 TEMHBIMU KPY>XKaMU.

Ecnu axocurHanel ot camoro cnaboro oTpaxarensi He AJOCTUTaloT NPeAerbHOIO 3HAYEHNUA NPU KYCUNEHUN 2», Npo-
ueaypy cnegyeT NPOAONXNTL. BHOBL CHUXAIOT yCUIIEHWE MPUEMHOIO TPaKTa A0 TEX MOP, NOKa 3HaYeHUe APKOCTU n3obpa-
XKEHWUS Camoro CUIIbHOTO OTpaxaTens He CTaHeT paBHbIM S,(R4) n mpogomkalT npoueaypy onpeaeneHust SpKkocTu
n3o6paxeHui ApymMx oTpaxkarenen npu «ycuneHun 3», yArmHaa TEM CaMbiM UCKOMYIO 3aBUCUMOCTb.

3HaueHVe NoKanbLHOro AMHaAMMUYeCKOro AMana3oHa HaxoasiT no Koad UL MeHTY OTPaXKEHUA (OTHOCUTENBHO KO-
achhmumeHTa caMoro CUNbHOFO OTpaXaTena Npy NepBoHaYarnbHON YCTaHOBKE yCUrieHusl) camoro cnaboro orpakarens

R, jeakest» U30OP@KEHME KOTOPOTO €LLE MOXHO BbIAENMUTD, T. €. N3 BbIpaXEeHNsI

OvHamuyeckuin AManasoH = Ryeakest + Dr(n — 1), (B.1)

rge N — HOMEP HaCTPONKM yCUNeHns, HeO6X0aUMOIo ANs NEPEKPLITUS NOKaNbHOTO AMHAMNYECKOro Anana3oHa CKaHe-
pa, a Dr — Hanbonbwmin kKo3thdUUMEHT oTpaxeHusi B Habope oTpaxaTtenen TecT-obbekTa.

KoathduumeHTbl oTpakeHnst MHOTMX maTepuarioB co criabbiMmu OTpaKkaloLLUMMM CBOMCTBAMM 3aBUCAT OT TeMNepary-
pbl. [NoatoMy npu npoBeAeHUN N3MepeHUii Npu TeMnepaTypax, He COBNaZaloLWwmxX ¢ TON, KOTopas UMerna MecTo nNpu kanut-
pOBKe oTpaxarenem, Heo6xoanMo BEBOAUTL COOTBETCTBYIOLLME MOMPAaBKX, NpUBeAEHHbIE B [28].

B.3 AkycTnieckmi TecT-00beKT C MULLIEHSIMY B BUle NPOBOJIOYEK U3 HEPXaBeIoLWen CTanm ¢ NNOCKUM TOPLIOM

B.3.1 KoHcTpykumsa TecT-06bekTa

AnbTepHaTMBHas KOHCTPYKUWA TeCT-06beKTa Arsi UaMepeHnUs NoKanbLHOro AMHaAMU4eCKOro Anana3oHa OCHOBa-
Ha Ha WCMNOrNb30BaHUM MPOBOSIOYEK U3 HEP)XXaABEIOLWEN CTamnM C MNIIOCKMM TOPLIOM, MOrpyXaembiX B AErasupoBaHHyo BOgy
(pycyHok B.3). Mnowaab nonepeyvHoro ceveHnsi 06paTHOro paccesiHis Topua NpoBOJSIOKU MPONopUuoHansHa YeTBePTon
cTeneHu ee guameTpa. Takum o6pa3om, rpynna NPoBOIoYEK pasnMyHoro gvamertpa byaeT reHepMpoBaTh SXOCUIHaNbI ¢
TOYHO M3BECTHOM pasHULIEN B aMnnuTyae. 3Ha4eHusl Nnowaam ceveHns obpaTHoro paccesiHus Ansi NPOBONOYEK Pasnuy-
HOIo pasmepa nokasaHbl Ha pucyHke B.4, Baatom mns [29].

MpenmyLLEecTBOM Takon KOHCTPYKLMM NO CPaBHEHUIO C 3ePKarbHbIMU OTpaXaTensiMm siBnsieTcsl 6onbLwnih AnanasoH
amnnuTy 3XOCUrHamMoB, YTo 1 TpebyeTca ANa M3MepeHnii NoKanbLHOro AMHaMMYecKkoro auana3sona [29], [32]. B guana-
30He yacToT oT 1 Ao 15 MI'y pekomeHayeTCs UCMNONb30BaThk NPOBOMOYKM U3 HEPXKaBeIoLWEN cTtanu auameTpom ot 50 go
1600 mkm (50; 75; 100; 150; 200; 300; 400; 600; 800; 1200 n 1600 MkM). 3TV MUWEHW NpeaCTaBNsAT cO60M NPOBONOYKN
AnvHon 15 MM, yKpenneHHble Takum 06paszom, HToGbI UX OCK BbINN OPUEHTUPOBAHEI B HAaNPaeNeHUM NagalLWwero ynsrpa-
3BYKOBOTO Ny4Ka.

50 100 200 400 800
HuameTp npoBonovek, MkM

PucyHok B.3 — TecT-06beKkT 13 NpoBONIOYEK C MIOCKMMM TopLamu Ans onpeaeneHus
NoKanbHOro AMHAMW4eCKoro AnanasoHa

MuLeHu norpyxeHsl B AerasvpoBaHHyi0 BOAY U YCTaHOBMEHbl Takum 06pasom, 4YTobbl 9XocurHansl OT UX TOPLOB
6bINY BUAHBI HA MOHUTOpPE CckaHepa 6e3 athdekToB HTEPDEPEHLUN C CUTHaNaMM, OTPaXKEHHBIMK OT CTPYKTYpPbI, Noaaep-
KMBaIOLLLEN 3TV NPOBONOYKM. PaccTosiHme Mmexay NpoBoroykaMu AOMKHO ObiTh BeIOpaHo Takmm, YToBb! 9XocurHans! oT Mu-
WweHn ¢ BonblMM OTpaXeHWeM He MHTepdepupoBany ¢ curHanamu ot cnabbix muweHen. C y4eToM ocobeHHocCTel
OCEeBOro paspelleHns ckaHepa bonee cnabble MULWEHN pekOMeHayeTCsl yeTaHaBnmBaTb brimxe K npeobpasoaTento (Ha
paccTosiHUK, MPUMEPHO PaBHOM AMIMTENBHOCTU MIYNbCa, YMHOXEHHOW Ha CKOpPOCTh 3Byka). [Mpun 6onee TOYHbIX M3mepe-
HUSIX PaCcCTOsIHWS OT Npeobpa3soBaTens 40 KaXa0n MULLEHW AOMKHBI ObiTe 0OUHaKOBbIMU, YTOOEI M36exaTb NorpeLLHoc-
TeW, CBS3aHHbIX, HANpPUMep, C W3MEHEHUsMM YCUIIEHWS1 B 3aBUCMMOCTM OT rnyOuHbl npu BkAwodeHHom TCG. [Ons
yCTPONCTBA, NOKa3aHHOro Ha pucyHke B.3, 910 noTpebyeT nonyyeHns n3obpaxkeHns Ans kakao MUWEHW NO OTAENbHOCTH,
4yTObbI KaXAas paccmaTpMBaeMas MULWEeHb BCErga Haxoamnack Ha OAHON M TOM xe rnyGuHe.
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Ha pucyHke B.4 npeacraBneHbl 3Ha4€HUS MIowaam norepeyHoro cevennst 06paTHoro paccesiHusi TopuoB NPOBOSo-
yek guameTtpom D ot 50 go 3800 mkm. [lnanasoH 3Ha4EHUIN UHTEHCMBHOCTU 3XOCUTHAINOB OT HUX paBeH 76 ab. [ins npume-
HEHUs TakMX NPOBONOYEK B 4acTOTHOM avanasoHe Ao 10 MMy makcumanbHbI guameTp NMPOBONOKA PEeKOMeHAYEeTCA
BbiGUpaTh paBHbIM 1 MM. [1ns uaMepeHuii NoKanbLHOro AMHaAMMYeCcKoro Anana3soHa yrnbTpa3ByKOBbIX CKaHepoB, paboTa-
IOLMX HA HU3KUX YacToTax, MOXHO BbibpaTk npoBonokm 6onblero gnameTtpa (go 3,2 mm) [29].

Mpsimble NUHUKM Ha pucyHKe B.4 cOOTBETCTBYIOT TEOPETUHECKOW 3aBUCUMOCTHU MINOLLAAN NONEePEYHOro ceveHns 06-
paTHOro paccesiHus TOpLOB NPOBONOYEK OT UX gnameTpa. OTKNOHEHUe OT TEOPETUUECKON 3aBMCUMOCTU ANA 60NblNX 3HA-
YEHUI AuameTpa MOXHO OGbSICHUTL HETOYHOCTBIO B OPUEHTaLMUM TOPUOB NPOBONOYEK, a A MarbiX — YNPOLWEHHOCTLIO
TEeopeTnyYeCcKon Mogenu.

Y
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PucyHok B.4 — 3aBUCHMOCTb 3KCNEPUMEHTArNbHO NOMYyYEHHbIX 3HAYEHWI MIToLWLaaun NONepPeYHoro ceveHunsi obpaTHoro
paccesHUsl OT NIMOCKOro TopLa NPOBOSIOYEK M3 HEPXXaBeloLLel CTanum oT ux AnameTpa Ha JactoTtax 9,6 MIy (A),

4,8 MI'y (L) n 2,4 MITy (9) [29]

B.3.2 OnpepeneHne nokanbHOro AMHaAMM4eCKOro AnanasoHa ¢ NoMOLLbIO MULLIEeHeN U3 NPOBOJIoYeK C NNoc-
KM TOpLIOM

CnepyeT TWaTebHO OTbICTUPOBATHL MONOXEHNE U HAKITOH MAIOCKOCTU CKAHUPOBaHMSA Tak, YTo6bl OCb YIbTPa3ByKo-
BOrO MNy4Ka, HanpPaeneHHOro NooYepeHo Ha Kaxaylo MyLLEHb (NMPOBONoYKy), Gbina el napannennbHa. [inst npeobpasosare-
nen B BUAE 3MEKTPOHHBIX JTMHENHBIX PELLETOK 3TOr0 MOXHO AOCTUYb BbIGOPOM MECTa YCTAHOBKM U YINa HaKMnoHa Aaryvka ¢
TeMm, YTOGbI MONYy4UTb MakCUMAarbHbIA 9XOCUIHa OT BbIOpaHHONW MULLEHMW (MPOBOIOYKM). [INsi CEKTOPHBIX AAaTYUKOB, U3ryye-
HKE KOTOPbIX OCYLLLECTBIAETCS MO PasHbIMU YIrNamMuy, MOXHO YYeCTb TOT (haKT, YTO UX LeHTparbHbIA Ny4oK 06bIMHO Nnepnex-
OVIKYNSiPeH K NOBEPXHOCTU AaTuyuka. 3atem Mory4valoT M3o0pakeHUsi MULLEHEW U UCMONb3YHOT KanvOpOBOYHbIE KPUBLIE,
npeacraBrneHHble Ha pucyHke B.4. [Npu ncnonb3oBaHmnm ycTponcTea Arisi MUKponepemMeLLeHuii npeobpazoBaTerns no opToro-
HamnbHbIM OCSIM X U ¥, @ TaKKe A5 KOCTUPOBKM €r0 HaKIoHa MOXHO MOBbLICUTE TOYHOCTb MOIyYaeMbIX pe3yrbTaToB.

KOctupoeka npeobpasoBaTtensi 6onee Heobxogvma Ans BU3yanu3aumn OOnbIMX MULLEHEN, HEXENnW marbiX.
Lubbers n Graaff [29] patoT cnepyiollee cooTHOWeEHUe Mexady YacToTol f (B M), anameTpom muwenmn D (B mm), Tpebye-
MOW TOYHOCTBLIO OpueHTaLmm 0 (B rpaglycax) U TOHHOCTBIO onpeaeneHns 3HaueHNs Nnowaam nonepeyHoro ceveHusi obpar-
Horo paccesiHus ( (B ab)

fDOLJC <13.

MeToguka nameHeHvst ycnneHus ckaHepa ans paclumpeHus guanasoHa usmepeHns amnnuTya 3X0CUrHanos, NpeBbl-
LIAIOLWEro AuanasoH Ko PrLMEHTOB OTPaXXeHUs1 oTpaxarenen, 1 MeToguka NpoBegeHns NocneayloWwero aHanmaa aHa-
NOMMYHBI paccMOTpeHHbIM B B.2.2 Ana 3epkanbHbix oTpaxartenen. NpenmylecTtBoOM 3TOro0 MeToga no CPaBHEHUIO C
NprYMeHeHNEM 3epKaribHbIX OTpaxaTenen siBNsieTCs TO, YTO MOXHO 6ea Tpyaa obecneunTb GONbLLON Anana3oH 3XOCUrHa-
nog., npesbiwatowmii 80 ab [29]. OgHUM 13 HeOCTaTKOB MOXeT ObiTb Hannune apTedakToB, CBA3aHHbIX ¢ 3PEKTUBHOM
LWKMPWHOW ny4yka. OHWM MOTYT BbI3BaTb YBENUYEHWE MPOTSXEHHOCTU 3XOCUTHAMNOB B 3aBMCMMOCTHM OT yrra o63opa.

MpumeyaHune— 310 HabnwgaeTcs ans npeobpasoBartener ¢ Gonblwo anepTypol. Ho atoT addekT ewe
TpebyeT TEOpeTUHECKOrO aHanm3a u 3KCNepUMEHTaNbHOroO NOATBEPXKOEHNS.
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Mpunoxenne OA
(cnpaBoyHoe)

CBefeHUs1 0 COOTBETCTBUU CChINOYHBIX MEXAYHaPOAHLIX CTAHAAPTOB CChINOYHLIM HaLUUOHaNbHbLIM
cTtaHgaptam Poccuiickonn ®egepauuu

Tabnuuya JA.1

O6o3Ha4eHne CCbINOYHOro CreneHb 0603Ha4YeHVe 1 HAMMEHOBaHWE COOTBETCTBYHOLLIErO
MEXOYHapOOHOro craHpgapra COOTBETCTBUA HauUOHAaNLHOro cTaHaapTa

MO3K 60601-1:2005 — *

MO3K 60050-801:1994 — *

MO3OK 60050-881:1983 IDT FOCT P M3K 60050-881—2008 «MexgyHapoaHbIN 3NekTpoTex-
Hu4eckui cnoeapsb. [naea 881. Pagnonorusi n paguonormdeckast -
3nKa»

M3K 61161:2006 IDT FOCT P M3K 61161—2009 «locypapcteeHHas cuctema obec-
neveHvs egUHCTBa u3mepeHun. MOLWHOCTE yNbTPas3Byka B XUOKOC-
Tax. O6wme TpebGoBaHMA K METOAMKAM W3MEpPeHWd B AuanasoHe
vactoT oT 0,5 o 25 MINu»

MO3K 61391-1:2006 IDT FOCT P M3K 61391-1—2011 «[ocygapcTBeHHasi cuctema
obecneveHns eguHcTBa namepenuii. O6opyaoBaHue MeanuuHCKoe
ynbTpasBykoBoe guarHoctudeckoe. O6wue TpeboBaHusi Kk MeToau-
KaMm KanubpoBKU CUCTEM U3MEPEHNST PACCTOSIHUNY

MO3K 62127-1:2007 IDT FOCT P M3K 62127-1—2009 «[ocygapcTBeHHasi cuctema

obecneveHns eAMHCTBa M3MepeHunii. MapamMeTpbl Nonew yneTpassy-
koBbIX. Obwue TpeGoBaHUs K MeTO4am U3MepeHuii 1 cnocobam onu-
caHusi nonen B YacToTHOM amnanasoHe ot 0,5 go 40 MIu»

CTBUA CTaHOAAapPTOB:

- IDT — naeHTnuYHbIE CTaHOAPTHI.

* COOTBETCTBYIOWUIA HALMOHaNbHBIN CTaHA4ApT oTcyTcTRYyeT. [1o ero yrBepxaeHusi peKoMeHayeTcsl UCnonb3oBaTh
nepeBo Ha PYCCKMI A3bIK AaHHOIO MEeXAyHapOoA4HOro cTaHaapTa. [epeBod 4aHHOIo MeXAyHapoaHOro cTanaapTa Haxo-
autes B PegepanbHoM MHOPMaLMOHHOM (DOHAE TEXHUUECKUX PErNaMeHTOB U CTaHOapPTOB.

MpumedaHne— B HacToswen Tabnuue Ncnonb3oBaHo criedylowee yCroBHoe 0603HauYeHne CTeneHn CooTBET-
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