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Mpeaucnosune

Llenu v npuHumnbl ctaHgapTnsauun B Poccuiickoin ®eaepauuu ycTaHoBNEeHbl ®efepanbHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpUMMeHeHUss HaunoHaIbHbIX
cTtaHgapToB Poccuiickoin ®epepauun — FOCT P 1.0—2004 «CTtaHaapTusauus B Poccuiickoli ®epepayuu.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 NOATOTOBJIEH Bcepoccuiickum Hay4YHO-UCCnefo0BaTeENbCKUM UHCTUTYTOM (PU3MNKO-TEXHUYECKUX 1
paanoTexHU4eckux nsMepeHuin degepanbHOro areHTcTBa No TEXHNYECKOMY PerysiMpoBaHuio U MeTposiornm
Ha 0CHOBe COOGCTBEHHOr0 ayTeHTUYHOTO NMepeBoja Ha PYCCKUIA A3blK CTaH4apTa, yKa3aHHOro B NyHKTe 4

2 BHECEH YnpaBneHnem meTposiornn ®egepasibHOro areHTcTea No TeXHUYECKOMY perysimpoBaHuio u
MeTponoruu

3 YTBEPXJEH U BBEJEH B JENCTBVE [Mpuka3om ®egepansHOro areHTCTBa N0 TeXHUYECKOMY
perynnpoBaHunto n metposiorun ot 9 uoHa 2011 r. N? 114-ct

4 HacToswwniAi cTaHfapT MAEHTUYEH MeXAyHapoAHoMy cTaHAapTy M3K 62359:2010 «YnbTpa3BykK —
OnwucaHve nonei — MeToabl UCNbITAHUIA 415 ONpeAeneHns TENNOBbIX U MeXaHUYeCcknx NHAEKCOB, OTHOCS-
LMXCA K MeAULMHCKUM ANArHOCTUYECKUM YbTpa3BykoBbiM nonsm» (IEC 62359:2010 «Ultrasonics — Field
characterization — Test methods for the determination of thermal and mechanical indices related to medical
diagnostic ultrasonic fields»).

HavmeHoBaHVe HacTosLWero ctaHjapTa M3MeHeHO OTHOCUTEIbHO HaUMEHOBaHUS YKa3aHHOro Mexay-
HapoAHOro ctaHgapTa AN npuBegeHus B cootesetcTeue ¢ FOCT P 1.5—2004 {nogpa3zen 3.5).

Mpu NpUMEHEHUN HACTOSLLEro cTaHAapTa PEKOMEHAYETCA MCNOb30BaTb BMECTO CCbIIOYHbIX MEXAY-
HapoAHbIX CTAHAAPTOB COOTBETCTBYIOLIME UM HaLMOHalbHble CTaHAapThl Poccuiickoi depepaunn, ceefe-
HVA O KOTOPbIX NpVBEAEHbI B AONOMHUTE/ILHOM NPpUAoXeHun A

5 BBEJEH BIEPBbIE

NHopmaLms 06 U3MeHeHNAX K HacTosWweMy cTaHaapTy ny6avkyeTCs B €XerofgHo usgaBaemMoM
MHOPMAaLMOHHOM yka3aTene KHauvoHanbHble CTaHgapThi». a TeKCT U3MEHEHUI 1 NONPaBoOK — B exe-
MeCSAYHO M3AaBaeMbiX WHDOPMALMOHHBLIX yKasaTensx «HauuoHasbHble cTaHfapTbhi». B cnyyae nepe-
cMOTpa (3ameHbl) UM OTMEHbl HACTOAWEro cTaHjapTa CoOTBeTCTBYyWLlee yBefomeHne 6yaeT
ony6/IMKOBaHO B €XXeMEeCSUYHO n3faBaemMoM MHhopMaLMOHHOM yKka3aTene «HaunoHanbHble cTaHAapThi».
CooTBeTCTBYylLaA MHhopMaLms, yBeJOMIEHNE U TEKCTbI pa3MellalnTCca Takke B UHpOpMaLMOHHO
cucTeme 0bLWwero nonb30BaHMa — Ha opuLmnanbHOM canTe defepasnbHOro areH TCTBa N0 TeXHUYecKomy
perynupoBaHuio 1 MeTPOorun B ceTu HTepHeT

© CraHgapTtuHdopm. 2012

HacTosuii cTaHAapT He MOXEeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kayecTBe ohuLManbHOro UsgaHus 6e3 paspelleHns ®efepasbHOIO areHTCTBa Mo TEXHUYECKO-
My perysimpoBaHuio 1 MeTposoriu



FOCT P M3K 62359—2011

CopepxxaHue
1 OB IACTD MPUIMEHEHUS . ...eutiitiiaite ettt eteesatesseesaeesbeeeee e et e shbeas b e es et ebeeeae e eabe e b s e b e e ehe e eaeeehbeeae e ke e eb e e et e sheeabbenneenbeesnes 1
2 HOPMATUBHDBIE COBITKM .c.uteiiitteteutteaiteeaieeeabee st e ate e e e st e e ass e e easeeease e e aas et e e s s a4 akee e 1o ke e e nas e e e b e e e ebb e e emb e e ennbeennbneeenbeeennas 1
3 TEPMUHDBI U OMTPEIEITEHMS . ..eeeieeieeeee ettt ettt e e ettt e ekt et e e st e e e e b e e e o2 eae e ee e e e abe e s ee e e e b b e et e s e nne e e e e snn e e e e s e nnneee s 2
A OBOBHAUEHMSA. ...ttt ettt h e bttt b et e e b e s ae e e b e e b e e b e e e b e e e he e s b e e b e e b e e e b e e be e e b e nh e e b e e b e st e b e e b e e 10
5 MeToabl UCMbITAHWIA ANA onpeseneHns MEXaHNYECKOTO U TEMJOBBIX UHAEKCOB ..c.eeveueriereerierneeieeneenieneens 1
5.1 OOLLME MOTTOMEHYIS c.eueete ettt ettt ettt ea e se et b e et eh et e ee e e bt e e et e e bt eae e e et e bt et e ehe e eab e e et e mbeasnenaneeneeans 11
5.2 OnpefeneHne MEeXaHNUECKOTO MHIEKCA .. .ccuiueerreeerreeesreeenireaareesasreesseeeareeasneesaseeessnesasnneesnneeaneeesannes 12

5.2.1 OnpepgeneHne NUKOBOrO aKyCTUYECKOTO JaB/IEHUS PA3PEXEHNS C yHeTOM 3aTyxaHust ... 12

5.2.2 BbIYNCNEHNE MEXAHUUECKOTO MH L EKCE ..ueveeeieiririeereiiieeeesaiiireeesasinsreeesanneeeessneresenssenneeeesennnnees 12
5.3 OnpepgeneHvie TEN/I0BOr0 MHAEKCA — OOLUME MOSTOMEHMA . .ceuveiiieeeauieeiiieeseeeesieeesineeesibeaeseeeesnseesaseens 12
5.4 OnpepgeneHne TEN/I0BOrO MHAEKCA B HECKAHUPYIOLLNX PEMKUM B X ...cceeriiueiiiiiieiiiiieiiees s 13
5.4.1 OnpepgeneHve TENIOBOroO MHAEKCA MSTKOW TKaHW A1 MECKAHVPYIOLWUX PEXUMOB................ 13
5.4.2 OnpeferneHne TenNn0BOro NHAeKca KOCTU TIB ANA HECKAHMPYIOLWMX PEXUMOB..........cevvereennes 13
5.5 OnpepgeneHve TenNI0BbIX UHAEKCOB B PEXUMAX CKAHUPOBAHUS ....ccvviiireeiiieeeiee e e seeee e e enneeens 14
55.1 OnpegeneHne TeNI0BbIX MHAEKCOB AN MATKOV TKaHW B peXnmax aBToMaTn4yeckoro
CKAHUPOBAHUSA.....ceeiiiiiiiieeiiieee e 14
5.5.2 OnpegeneHve TENI0BbIX MHAEKCOB A1 KOCTHON TKAHW B peXUMax CKaHMPOBaHUA............. 15
5.6 BbluMCNEHUS 415 KOMOUHUPOBAHHBIX PEXMMOB PABOTDB....uuiiuiieuiieuiiarieaieesieanieateeeeenseesneeseeesieesbeenseenne 15
5.6.1 YacToTa aKyCTUUECKOTO BOBIEMCTBUS . .cuieuueiueiaureaeeeaeeasteaueeateeaseeaneesseeansesssesseaaeesnsessseassessessneeans 15
5.6.2 TEMMOBOM UHLEKC ..uuieutiiuiieutieieeaieeteesteeaeeesteaateasseesbeasteaaseesbe e beesseanbeeabeeabeeabeenseanseesbeeabaaneesbeanseans 15
5.6.3 MEXAHUMUECKMIA VI H LI KC .ttt sttt ettt sb bttt b e sa e bttt e bbbt b et e b nnes 16
5.7 KpaTkuit nepeyeHb n3MepseMbiX BE/IMYNH A1 ONPEAENEHNA UHLEKCOB .ocuvirueereeierenereniee e enre s 16
MpunoxeHne A  (ob6s3atensHoe) O60OCHOBaHWE AN BBEAEHNS MOAENEN UHAEKCOB..ccoeereeieiieeieereeene 18
MpunoxeHne B (cnpaBo4Hoe) PekoMeHAauun K U3MepeHuo BbIXOAHOW MOLLHOCTU B KOMOGUHUPOBaHHbIX
pexvnmax, CKaHUPYLNX pexuMmax u a8 OKOH pasmMepaMét IX L1CM ...ccooovevviieininenneenne 33
MpunoxeHne C (cnpasBoyHoe) BnusHue cOGCTBEHHOrO Harpesa npeobpas3oBartesnis Ha MoBblleHne
TeMneparypbl TKaHW B NpoLecce ee Y/IbTPa3BYKOBOrO OBMYUEHUSA ....cceveervireieieeieeeee 38
Mpunoxexne D (cnpaBoy4HOE) YKasaHWs NO NPUMEHEHUI0 MHAEKCOB TIHM L ..ot 39
Mpunoxenne E  (cnpaBoyHoe) OTanumsa oT nepBoro nsgaHnus MOK 62359 ........ccccveiiiiiiniiiiiniccecee, 41
Mpunoxenne JA (cnpaBoyHoe) CBeAeHNS O COOTBETCTBUM CCbI/TIOYHbIX MeXAYHapOAHbIX CTaHAapTOB
CCbIJIOYHbIM HaLMOHabHBIM CTaHAapTaM POCCUMIICKOM @ efepaLNh.......ocoveeeeeeereennenne. 43
[SY 7o N1l e L =X 1 PO P PP PP OP PSPPI 44






FOCT P M3K 62359—2011

HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

OBOPYAOBAHUE MEAVLIMHCKOE

O6wme TpeboBaHUA K MeToAMKaM onpeaeneHnss MexaHU4yeckoro 1 Ten0BbIX UHAEKCOB
6e30nacHOCTU Nofel MeguUNHCKUX NPUOGOPOB YNbTPa3BYKOBOMW AUATHOCTUKN

Medical equipment. General requirements for methods of determination of mechanical and thermal fields safe indices
for medical ultrasonic diagnostic equipment

[fara BBegeHns — 2012—09—01

1 O6nacTb NPUMEHEHNS

HacTosawwuii ctaHaapT pacnpocTpaHsaeTcs Ha MeAnLMHCKUE YNbTPa3BYKOBbIe MOJISi AUArHOCTUYECKOro
NPVYMEHEHNS 1 yCTaHaBNNBAET:

- napamMeTpbl, CBSA3aHHbIE C TEM/IOBbIM W HETEMOBbLIM BO3eCTBUSAMU ANATHOCTUYECKUX YIbTPa3BYKO-
BbIX Mosiei;

- MeTo4bl OnpefeneHns napameTpoB 06/1yYEHUS, CBA3AHHbIX C MOBbILWEHWEM TemnepaTtypbl B TKa-
He-3KBUBA/IEHTHbLIX MOAENAX B pe3ynbTare NornouweHns My ynbTpasByka:

- MeTobl onpenesieHns napaMmeTpoB 06/1y4eHUst, CBSA3aHHbIX C HEKOTOPbLIMUW 3chhekTamu HeTEMN10BOro
xapakTepa.

MpumeyvaHnsa

1 B pasfene 3 HacTosLWero ctaHgapTa npy onpefesieHnn Takux napameTpos, Kak naowas nyyka u MHTEHCUB-
HOCTb. MCMONb3YT eanHuLbl CU (a cootBeTcTBUM € AnpektuBamun MCO/M3IK vacTb 2, n3ganue 5. npunoxenue Ib). xots
Ha NpakTuKe MOXET oka3aTbCs 60/1ee YA06HbIM NPUMEHATL UX AeCATUYHbIe (UK KpaTHble 10) 3HauveHus. MNpu BbluKUCIe-
HWN KOHKPETHBbIX 3HaYeHuUli Nonb3oBaTe b AO/MKEH YKa3blBaTb UCNONb3yeMble NPednKChbl, HanpuMep 418 ykasaHus nno-
wagein B KBaApaTHbIX CaHTUMETPax W MHTEHCMBHOCTEN B BaTTax Ha KBafpaTHbIi CAaHTUMETP, WM B MUIAMBaTTax Ha
KBaApaTHbIA caHTUMETP.

2 lMpuBeaeHHble HWKe BblunucieHnsa ansa M| aadsl ansa yactor ot 0,25 go 15 M. a gna TI— o1 0.5 go 15 Mru,

3 TennoBble UHAEKCHI SABMSIOTCA YCTAHOBUBLUEWCS OLEHKOW, OCHOBaHHOI Ha 3HAYEHWUN BbIXOAHON aKyCTUYecKoi
MOLLHOCTW, Tpebyemoi AN NOBbILLEHNA TemnepaTypbl Ha 1 °C B TKaHW, 3KBUBAJIEHTHOW «MOZAENN OLHOPOLHON TKaHW C
KoathdmumeHTom 3aTyxaHmst 0.3 46 cM*1«MIu*1» (1). u He MOryT COOTBETCTBOBATb NOKa3aHUAM V3MEPUTE/S MOLLHOCTH,
OCHOBAHHOM Ha rpaBuUTaLVOHHOM YpaBHOBELUNBAHWUN pafnaLoHHON CUIbl UV NOAOGHLIX EMY. KOTOPbIE N3MEPSOT OAu-
HOUHbIE WM 3aMN0JIHEHHbIE UMMY/bChI, BbI3blBAIOLLME KPATKOBPEMEHHbIV NPMPOCT TemnepaTypsbl (2).

2 HopMmaTuBHbIE CCbISIKU

B HacTosilLem cTaHAapTe UCMOo/b30BaHbl CCbISIKM Ha cneayoLline MexayHapoaHsle cTaHaapTbl. B cny-
yae [aTUpOBaHHbIX CCbISIOK C/ieyeT NMPUMEHATL TOSIbKO yKasaHHble cTaH4apTbl, 4719 HeJaTUPOBaHHbIX CCbl-
NOK — nocriegHee nsgaHne Ccbl/IOYHOro cTaHgapTa (BkYvas nobblie nonpasku).

M3K 60601-2-37 O6o0pyaoBaHve MefuULMHCKOe afiekTpuyeckoe — YacTb 2-37: YacTHble TpeboBaHus
K 6€30MNaCHOCTV M OCHOBHbIM XapakTepucTrkaM y/bTPa3ByKOBOr0 MeULMHCKOrO AnarHoctmyeckoro obopy-
posaHus (IEC 60601-2-37, Medical electrical equipment — Part 2-37: Particular requirements for the basic
safety and essential performance of ultrasonic medical diagnostic and monitoring equipment)

M3K 61157:2007 CrtaHgapTHble crnocobbl npeAcTaBfeHWs MapameTpoB akyCTMYecKoro BbiXxoda
YNbTPa3BYKOBOr0 MeAMLMHCKOro anarHoctuyeckoro obopyaosaHusa (IEC 61157:2007. Standard means for
the reporting of the acoustic output of medical diagnostic ultrasonic equipment)

M3paHne oduunanbHoe
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M3K 61161:2006 YnbTpa3Byk — V3mepeHne mMowHoOCcTM — TpeboBaHus K cucTemam ypaBHOBELUVBA-
HUS  pagvauMoHHON cunbl M ux  xapaktepuctmkam (IEC  61161:2006, Ultrasonics — Pov/er
measurement — Radiation force balances and performance requirements)

M3K 61828:2001 YnbTpassyk — dokycupylowme npeobpasosarenn — OnpegesieHns n3snyvyaemblx
noneii n metoabl ux namepeHus (IEC 61828:2001, Ultrasonics — Focusing transducers — Definitions and
measurement methods for the transmitted fields)

M3K 62127-1:2007 YnbTpasByk — 'mgpodoHsl — YacTb 1: Vi3mepeHne v onucaHve MeauLMHCKUX
yNbTPas3BYKOBbIX Monei Ha yactoTax fo 40 My (IEC 62127-1:2007, Ultrasonics — Hydrophones — Part 1:
Measurement and characterization of medical ultrasonic fields up to 40 MHz)

M3K 62127-2:2007 YnbTpa3syk — 'mapodoHbl — YacTe 2: MeTogbl KaimbpoBKkuM A8 U3MepeHus
yNbTPasBYKOBbIX Monei Ha yactoTax go 40 My (IEC 62127-2:2007, Ultrasonics — Hydrophones — Part 2:
Calibration for ultrasonic fields up to 40 MHz)

M3K 62127-3:2007 YnbTpassyk — 'mapoconbl — YacTb 3: XapaktepucTvku ruipotoHOB 4159 u3me-
peHus ynbTpa3BYKOBbIX Nosei Ha yactoTtax Ao 40 MIy (IEC 62127-3:2007, Ultrasonics — Hydrophones —
Part 3: Properties of hydrophones for ultrasonic fields up to 40 MHz)

3 TepMuHbI 1 onpeaeneHns

B HacTosiLleM cTaHAapTe MCMNOb30BaHbl TEPMUHbLI C COOTBETCTBYHOLUNMU ONpeAeNeHUAMN, B3ATbIe U3
cTaHgapToB: MK 62127-1. M3K 62127-2. M3K 62127-3, MOK 61157 n MOK 61161. inA ygobcTBa paboTsl C
HaCTOALLMM CTaHAAPTOM HEKOTOpblE U3 3TUX TEPMUHOB NPUBEAEHbI HUXE.

MpumeyvyaHune — B coorBeTcTBUM € AupekTvBamn NCO/M3IK yacTb 2, usgaHue 5. npunoxenve |0 npuBesen-
Hble HWXEe BeNnuMHbl AaHbl B eanHuuax CU. Monb3osatensam crnefyeTt BHAMATENbHO CeAUTb 3a TeM. YTOObI NpasBuibHO
NPUMEHSATb AECATUYHBIA MHOXUTENb 10" (N — NONOXUTENIBHOE WM OTPULATENIBHOE Lie/I0e YMC/0), YTOObI NPeobpasoBbl-
BaTb 0ObIYHO UCMOMb3yeMble KpaTHble eAnHULbl UK Aaxe eAnHuLbl cuctemMbl CIC.

3.1 ko3 UUMEHT akycTuyecKkoro 3aTtyxaHus a, 4b-nrl-fu-1: KoadhduumeHT, npuHumMaeMblii B
pacyeT AnA 3aTyxaHusa ynbTpasByka B TKaHW NpuW ero NpoxXoXxaeHun oT BHeLHeW anepTypbl npeobpa3oBa-
Tensa Ao Kakoh-nmbo 3a4aHHOl TOUKN.

MpumedaHune — lMpegnonaraioT NNHEHYO 3aBUCUMOCTb OT YaCTOTbI.

3.2 ko3 puuUMeHT akycTuyeckoro nornoweHns 40,46 m'l ry-1: KoadhduumeHT, NpUHUMaeMbIii B
pacueT AN15 NOrNoWeHns ynbTpassyka B paccMaTpyBaeMOM yHacTKe TKaHW.
MpumMeyaHwue — MNpeanonaratoT SIMHENHYI0 3aBUCUMOCTb OT YacTOTbI.

3.3 nepuopg aKkycTmyeckoro noBTopeHus arp, ¢: BpemMeHHOW nHTepsan Mexay COOTBETCTBYOLWUMUN
ToYKamu AByX cnefyoLnx 4pyr 3a Apyrom nepuogos B cUCTEMaxX HEMPepbIBHON BOMHbI (M3MEHEHO MO CpaB-
HeHuto ¢ MOK 62127-1).

MpumMmeuaHue — lMNeprog akyCTUYECKOro NMOBTOPEHUsI PaBeH Nepnoay NOBTOPEHWUS UMMY/bCOB A1 CUCTEM
HEaBTOMATNYECKOTO CKAHNPOBAHS U NepUOo/Y NOBTOPEHUSI CKAHUPOBAHUS [/151 aBTOMATUYECKNX CUCTEM CKAHVPOBAaHMS.

3.4 yacToTa aKycTuyeckoro sosgeiicTeus, 'y Yactota akyCTUYECKOro curHana, HabnwgaemMoro Ha
BbIXOfe rmapodoHa, yCTaHOB/IEHHOTO B TOUKE aKyCTUYECKOro nossi, COOTBETCTBYHOLE MPOCTPAHCTBEHHO-
MY U BDEMEHHOMY MUKY aKyCTUYeCKOro gaBneHuns (M3MeHeHo no cpaBHeHnoo ¢ MK 62127-1).

MpumevaHunsn

1 CwrHan c rugpohoHa nccnegyroT ¢ NOMOLLbIO aHanusaTtopa crnekTpa UM usmepeHnem BpeMeHu nepeceyeHns
BOJIHOBOI (DOPMbI CUrHana OCU HyneBblX 3HaYeHWin. CrneuynasibHO OrOBOPEHHbIe 3HAaYeHUs 4acTOTbl akyCTUYecKoro
BO34eNcTBMS onpegeneHbl B 3.4.1 n 3.4.2.

2 [N MMNYNbCHBIX CUTHA/I0B HAaCTOTY akyCTUYeCKOro BO34eiNcTBuMA cnegyet n3mepsiTe B TOYKE, COOTBETCTBY!O-
el MakCUManbHOMY 3Ha4YeHUI0 MHTerpana KBaapaToB AaBNeHNs B UMNybCe.

3.4.1 yacToTa aKyCTU4YeCKOro BO3AeNCTBUS «MNo Hy/ieBbiM Toukam» fawf: Uncno cnegyrowmx gpyr
3a [pyrom nosiynepuoAos (He3aBnCUMO OT NOJIIPHOCTK), Ae/IeHHOe Ha YBOEHHOE 3HaUeHUe BpeMeHn Mexay
Ha4YasioM Nepeoro /101ynepmoaa n KOHLOM MOC/EAHEro U3 HUX.

MpumeyaHns
1 Monynepnogsl, B KOTOPbLIX BO/IHOBaA (popMa curHasia CBUAETENbCTBYET 06 N3MEHEHUN thasbl, He AO/DKHbI Npu-
HMMaTbCA a pacyer.

2
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2 VI3MEpPEeHNsi PEKOMEHLYETCS BbINOHATL MPU NOAKIUYEHUN NPUEMHMKA KaK MOXHO 6/IKe K TMAPOQOHY 1 BO
BCEX C/lyuasix nepep AeTeKTMpOBaHUeM curHana c ruipodoHa.

3 37a vyacToTa onpegeneHa B COOTBETCTBUM C NPOLIEAYPOi, U3NTOXKEHHOM B (3).

4 3T0 onpepesieHne YyacToTbl NPUMEHUMO TOMLKO AMNSi CUCTEM HENPEPLIBHON BOJHbI.

3.4.2 cpefHeapudmeTnyeckas yactoTa akyctuyeckoro Bosgelicteusa fawf. CpegHee apudmetu-
yeckoe Haubosee yaaneHHblx Apyr oT gpyra vactoT I, n f2, nexawux B gnanasoHe, paBHoM 3fv Ha KOTOpPbIX
amMnanTyaa cnektpa akyCTUYecKoro faB/ieHUsa CHUXaeTcs Ha MMHYC 3 4B OTHOCUTENLHO MMKOBOTO 3HAYEHUS.

MpumevaHunsn

1 OnpegenexHne NPUMEHUMO TOJIbKO A1 UMMNY/IbCHO-BOJSTHOBbIX CUCTEM.
2 MoppasymeBaetcs, uto I, <f2.

3.5 orpaHuyeHHas kBaApaToM BbIXOAHAs MOLWHOCTb C y4eToM 3atyxaHusa P, ,, (U(z), BT: Makcu-
Ma/IbHOE 3HaYeHne BbIXOAHON MOLLHOCTM C yYeTOM 3aTyXxaHuns, NpoxoAsLyeit yepes naockocTb Nowanbo
1 cM2, nepneHANKYNSAPHYIO K OCY MyyKa Ha raybuHe T.

MprnmeuaHne —8 Touke z - O (Ha NMoBepxHOCTW npeoGpasosatenisi) P, X, a(z) ABNSETCS OrpaHUYeHHO
KBaApaToM MOLLHOCTbIO (6e3 3aTyxaHus), Takuto gnar =0 (,,sP\,y

3.6 BbIxogHasi MOWHOCTb C yyeToM 3aTyxaHus Pa{r), BT: 3HauyeHMe aKyCTWYECKO BbIXOLHOI
MOLLHOCTM Noc/ie ee 3aTyxaHus Ha OnNpefeNieHHol AUCTaHLMK OT BHelLHeli anepTypbl npeo6pa3oBartens,
3agaBaemoe oopMysioii

Pa{z) = P10( a"« * 10sB>, (@)
raoe a — KoapuuneHT akyCTUUYeCcKOro 3aTyxaHus;
I — paccTosiHMe OT BHELWHeW anopTypbl Npeobpa3oBaTensa 40 paccMaTpuBaeMoi TOUKM MOss;
fanl— uyacToTa aKycTMYEeCKOro BO3AeiCTBUS;
P — u3mepeHHas B BOAe BbIXOAHAsA MOLHOCTb.
MpumeyaHune — Ecnv npeobpasosatesb yaasieH OT TkaHW, To P 6yaeT npeAcTaBnsATe 3HAUYEHWEe MOLLHOCTH,
U3My4aeMoii B 3TVX YC/IOBUSIX.
3.7 NUKOBOE akycTuyeckoe faB/ieHUe paspexeHus ¢ yyeToMm 3aTyxaHus pr a(z), Ma: 3HauyeHue

NMUKOBOTO aKyCTUYECKOro AaB/IEHUSA MOC/e ero 3aTyxaHus Ha onpefesieHHOW AWCTaHUMW OT BHeELWHeW
anepTypbl npeobpasoBartens, 3agaBaemoe hopmysion

pr a(z) = p,(2)10< "W ®»*®), 2)
rae a — Koa(puuneHT akyCTUUYEeCKOro saTyxaHus;
Z — paccTosiHMe OT BHellHeli anepTypbl Nnpeo6pa3oBaTens A0 paccMaTpuBaemMoi TOUKM Nons;
fawf — yacToTa aKkycTuyeckoro Bo3gelicTeus;
pr(z) — wn3MepeHHoe B BOJe MMKOBOE aKyCcTUYecKkoe AaBfeHne paspexeHns.
3.8 uHTerpan MHTEHCUBHOCTU B MMMYJIbCe C yyeToM 3atyxaHusa p/la(z), X m 2. 3HauyeHue nHTer-

pana MHTEHCUBHOCTU B UMMNYNbCEe NOC/IE Ero 3aTyXaHWsl Ha onpesesieHHON ANCTaHLUMM OT BHeLHell anep-
Typbl Nnpeo6pasoBaTens, 3afaBaemMoe )OpMysioi

pi<a(z) = ptfio< “ W ,0AB)f ®
roe a — KoaguLuMeHT akyCcTUYEeCKOro 3aTyxaHus;
Z — paccTosiHMe OT BHELLHeW anepTypbl NpeobpasoBatens A0 paccMaTpMBaeEMOl TOUKM Nons;
fawi~ 4acToTa aKycTM4YeCcKOro BO3AeiCTBuUS;
pH— wu3MepeHHbIii B BOAE MHTEerpan MHTEHCUBHOCTW B UMMy bCE.

3.9 ycpeaHeHHasi No NPOCTPAHCTBY U BPEMEHU MHTEHCUMBHOCTb C YYETOM 3aTyxaHusa /sata a(z),
BT M 2 3HaueHue yCpeaHOHHO! No NPOCTPAHCTBY U BPEMEHN MHTEHCUBHOCTM NOC/E e 3aTyxaHus Ha
onpefieneHHoN ANCTaHLMK OT BHeLWHell anepTypbl Npeo6pa3oBaTtens, 3a4aBaeMoe hopMysoii

10<«',r"'0
‘seta. 0(Z) Asaln 1 € ,DE> VI)

rae a — KoaguUUMEHT aKyCTUUYECKOro 3aTyxaHus;
Z — paccTosiHie OT BHellHeli anepTypbl Nnpeo6pasoBaTesis 40 paccMaTpuBaemMoit TOUKM Nons;
fawf — yacToTa akycTMyeckoro Bo3gencrTeus;
Uaia — ycpefHeHHast N0 NPOCTPAHCTBY U BPEMEHW MHTEHCUBHOCTb, U3MEPEHHAs B BOJE.
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3.10 ycpefHEHHbIt NO BpeMeHW NPOCTPAHCTBEHHbIV MUK MHTEHCUBHOCTU C YYETOM 3aTyxaHus
/*pta .(*)> BT-M"2: 3HayeHne yCpeAHEeHHOro no BPEMEHMW NMPOCTPAHCTBEHHOTO MUKA UWHTEHCUBHOCTU
nocsne ero 3atyxaHusi Ha onpefeneHHoW AUCTaHUUM OT BHELWHel anepTypbl npeo6pa3oBaTtens, 3ajaBae-
Moe dhopmysiol

W M -W O <>
rae a — Ko ULUMEHT aKyCTUYECKOTo 3aTyxaHus,
2 — paccTosiHue OT BHellHell anepTypbl Npeo6pa3oBaTens 40 paccMaTpyBaeMoi TOUKM NONs;
fatlf— uyacToTa akycTMyeckoro Bo3geicTBus;
/spa— ycpefHEeHHbI N0 BPeMeHN NPOCTPAHCTBEHHbIV MUK MHTEHCUBHOCTU, U3MEPEHHLIN B BOAE.
3.11 ycpeaHeHHas NoO BPEMEHU WHTEHCUBHOCTb C yY4eTOM 3aTyxaHus /,a a, BT mv 2: 3HayeHue
ycpeAHEHHO! N0 BpeMeHN MHTEHCMBHOCTMW NOCNe ee 3aTyxaHus Ha onpeAesieHHON AMCTaHuun OT BHeLU-
Heli anepTypbl Npeobpa3oBaTens, 3agasaemoe QOPMy/oW

'u.«<z)="«al0( a"” ,'10ab6>. (6,
rae a — Ko PULUMEHT aKyCTUUECKOTo 3aTyxaHus;
2 — paccTosiHMe OT BHeLWHel anepTypbl npeob6pasoBaTtensa A0 paccmaTpuBaemMoli TOYKU MNoNs;
faM— uyacToTa akycTUYECKOTro BO3AENCTBUS;
/l]a— ycpepHeHHas Mo BPEMEHU UHTEHCUBHOCTb, U3MEPEHHAS B BOAE.
3.12 nnowapb nyyka Ab, M2. Mnowaab B 3a4aHHON MIOCKOCTH, NEPNEHANKYISAPHOW K OCK ynbTpa-
3BYKOBOTMO MNyuyka, BKAWYawwas B ce6s BCe TOUKW, AN1ST KOTOPbIX MHTErpas KBaapaToB [aBfieHUs B

UMnynbce 6oblie onpeAesneHHol (CM. NpuMeyaHne 3) YacTM MaKCUMasIbHOTO 3HAUEHUS HTerpana KBaj-
paToB AaBfiEHUS B UMMNY/bCE B 3TOl NIOCKOCTY.

MpumevaHunsn

1 EC/1 NosioXeHue njaocKoCT He OroBOPEHO, TO NoApasymeBaeTCs, YTO OHa BK/oYaeT B cebs TOUKy, COOTBET-
CTBYIOLLYIO MakCMMasibHOMY (B MPOCTPAHCTBE U BPEMEHW) aKyCTUYEeCKOMY AaB/IeHNI0.

2 BO MHOruUX cnyvasx TepMUH «MHTerpas KBajpartos JaB/IeHUs B UMMY/IbCe» 3aMEHSIIOT ero JINHeHbIMU 3KBY-
Ba/IeHTaMu. Hanpumep:

a) /19 HenpepbIBHOTO BO/IHOBOIO U3/lyYeHUst — CpeiHEeKBaApaTUYHbIM aKyCTUHEeCKUM [asneHnem [4];

b) ecnu TpyAHO JOCTUYL CUHXPOHM3ALMUN U3MEPAEMOTO U N3/1y4aeMoro CUrHas10B, TO TEPMUH «MHTerpasn Ksagpa-
TOB flaBNieHNsa B UMNY/bCE» A0NYyCKaeTCA 3aMeHsATb TEPMUHOM «yCpeAHeHHas No BPEMEHU NHTEHCMBHOCTb>.

3 3aonpeaesieHHy0 YacTb MakCUMasIbHOTO AAaB/IEHUSA, KaK NPaBuio, NPUHUMAOT ero 3HaUYeHUs!, YMHOXEHHbIE Ha
0.2510.01. cooTBeTCTBYHOLLME NAOLLAAN NYYKA «HA YPOBHE MUHYC 6 B» 1 «Ha ypoBHE MUHYC 2046» COOTBETCTBEHHO.

3.13 ocCb ynbTpa3ByKOBOTro nyyka: lpAmas NnMHUA, NPoXoAsllas Yepes LeHTpasibHble TOUKN Nyyka,
npuHagnexalne AByM napannefibHbiM MA0CKOCTAM, NepneHAVKYNSpHbIM K NPAMORA TIMHWUK, CoeAnHSALLen
TOUKYy MaKkCMMa/lbHOro MHTerpana ksajpaToB faBfeHWs B UMMY/bCe C LEHTPOM BHELWHel anepTypbl
npeo6pasosaTtens (CM. pucyHok 1 n M3K 62127-1).

X — asviMyTa/lbHast OCb; y — OCb 0630pa: X — OCb MyuKa; 1— M/I0CKOCTb BHELL-

Heli anepTypbl MpeobpasoBaTens (Xy); 2— IVIOCKOCTb M/IOWaan Myyka;

2 — OCM LUMPUHBI NyyKa: 4 — asvuMyTasibHast M/I0CKOCTb (MI0CKOCTb CKaHUpOBa-

HUsA) (Xr); 5—nnockocTb 0630pa; 6—asvMyTasibHoe HanpasneHve  (X);
7 —HanpagneHvie 063opa {y)

PucyHok 1 — Cxema pacrnofioXeHUsi pasfiMyHbIX NIOCKOCTEN U NHWIA
NPY CKaHWPOBaHWUU YNbTPA3BYKOBOTO Mosist
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MpumevaHunsn

1 MonoxeHne nepsoit U3 NIOCKOCTel onpeAenseTcs HaxoXAeHNeM B Hell TOUKM C MakCUMaslbHbIM UHTEerpasiom
KBaApartoB AaB/ieHUs B UMMY/IbCE WX OAVMHOYHOIO [1aBHOrO fienecTka, COOTBETCTBYHOLIEro 3o0He dpayHrodepa. Bro-
pasi N10CKOCTb A0/KHA OTCTOATL OT MEPBOW Kak MOXHO Aasiblie W 6bITb NapassieNibHoi eli. a ckaHMpoBaHue B Hell [,0/1-
XHO OCYLLECTB/IATLCA MO TEM e OPTOroHasIbHbIM OCAM X M'Y. YTO 1 B NEPBOii NIOCKOCTH.

2 BO MHOruX cnyyasx TepMUH «MHTerpan kBagpartoB JaB/IeHUS B UMNY/1bCE» 3aMEHSIIOT ero SIMHeNHbIMN 3KBU-
Ba/IeHTaMu, Hanpumep:

a) [A/19 HenpepbIBHOBO/THOBOIO U3/lyYeHUs1 OH MOXET 6blTb 3aMeHeH cpefiHeKBaApaTUUHbIM akyCTUYeCcK1M AaBrie-
HVem — cMm. (4);

b) ecnu TpyAHO [OCTUYb CUHXPOHM3ALMN U3MEPSEMOTO 1 U3/Ty4aemMoro CUrHasioB, TO TEPMUH «MHTerpan keagpa-
TOB AiaBNIEHNA B UMMY/IbCE» MOXHO 3aMEHNTb YCPeAHEHHON N0 BPEMEHU NHTEHCUBHOCTBIO.

3.14 ueHTpanbHaa Touka y/NbTPa3BYKOBOro Nyuka: Touka, onpegensemas ABYXMEpPHbIM LEeHTpoU-
ZlOM. COCTOSLLMM U3 ABYX HAGOPOB UHTErpasioB KBaAPAaTOB AaBEHNSI B UMMNY/IbCE, U3MEPEHHBIX MO M/oLWaam
nyuka (Ha ypoBHe MuHyc 6 AB) B 3afjaHHOI NIOCKOCTU.

MpumMmeyaHune — Metoabl onpefeneHns AByXMepHbIX LLeHTponaos cMm. B MOK 61828.

3.15 cepeguHa nyyka: YcpefHeHHas /IMHWUA, NPoXoAslias 4yepe3 TOYKM MOJSIOBUHHBLIX 3HAYEHWi
WUPUHBLI NyyKa, nexallieli B KaKOW-TO OAHOW NIOCKOCTU.

MpumeyaHune — YcpegHeHe NPOBOAAT MO MHOXECTBY 3HAYEHUIA LUMPUHBI Ny4YKa, ONpeAesneHHbIX Npu pas-
HbIX YPOBHAX CHIDKEHUSA CUrHaNa, Kak aTo ykasaHo B MOK 61828.

3.16 wupuHa nyyka weé. wl2, w20. m: Hanbonbllee paccTosHUE MexXAy ABYMS TOUKamu, nexalimmm
Ha 3afaHHoli OCu. NepneHANKYNSPHON K OCU yNbTPa3ByKOBOro My4yka, Ha KOTOPbIX MHTerpan KksagpaTos
JaBfeHna B UMNY/NbCe YMEHbLUAETCA N0 CPABHEHWIO C ero MakCMMyMOM (Ha OCU Y1bTPa3BYKOBOTO Myyka)
Ha onpefesieHHoe 3HaveHune.

MpumevaHunsn

1 Bo MHOrux cnyvasix TepMUH «MHTEerpas KsaApaToB AaB/eHUS B UMY IbCE» 3aMeHS0T NPONopLUOHasIbHLIMU
emMy BenMyvHamu, Hanpumep:

a) ANs HenpepbIBHOBO/IHOBOIO U3/ly4YeHUs TEPMUH «MHTerpasn KeagpaToB AaBfeHNsA B UMNYNbCe» MOXET BbITh
3aMeHeH cpefHeKBaApaTUYHbIM akyCTUYeCKM AaBfieHneM, onpeaenieHHbiM B (4);

b) ecnu TPYAHO A0CTUYb CUHXPOHU3ALMM N3MEPSEMOTO U U3/Ty4aeMOro CUrHanoB, TO TEPMUH «MHTerpasn Ksagpa-
TOB [aB/IeHNA B UMNY/IbCe» [OMNYyCKaeTCs 3aMeHNTb TEPMUHOM «yCpeAHEeHHass BO BPEMEHU UHTEHCUBHOCTb>.

2 Kak npaBwio, UCMONb3YIOT 3HAYEHUA LWWUPUHbI My4YyKa Ha YPOBHSAX YMEHbLUEHUS UHTEHCUBHOCTW, PaBHbIX
MUHYC 6 AB. MuHyc 12 a6 1 MuHyc 20 aB. Mpu 3TOM Aeuunben onpeaenstoT Kak AeCATb AECATUYHBIX IOrapuMoB OTHOLLIE-
HUA MHTErpasios.

3.17 Tennosoi nHaekc koctu TIB: Tennosoli MHAEKC NPY TakMX yNbTPa3ByKOBbIX MPUMEHEHUSIX, Kak
nccnefoBaHus ronossl Noga (B0 BTOPOM U TPETbEM TPUMECTpax) UM HOBOPOXAEHHOrO (Yepes3 POLHNYOK),
npu KOTOPbIX YNbTPa3BYKOBON My4YOK NPOXOAWUT Yepe3 MArkMe TKaHU W ero hokasibHas 30Ha HaxoauTcs B
HenocpeACTBEHHOW 6/11M30CTU OT KOCTK.

MpumevaHunsn
1 MeToabl onpefenieHns TensI0Boro NHAeKca KocTu u3noxeHol B 5.4.2 n 5.5.2.
2 O6ocHOBaHVie 3TOro MHAEKca NpYBeAEHO B NPUIOKEHUN A.

3.18 orpaHuyeHHas KBaApaToM BbIXOAHasA MowHocTb P, ,,, BT: MakcumanbHoe 3HauyeHune ycpes-
HEHHOW BO BPEMEHW aKyCTMUYECKOW BbIXOLHOW MOLHOCTU, N31y4yaeMoi U3 Kakoli-nm6o 06/1acTu akTUBHOM
NoBEPXHOCTW Npeobpasosartens niaowanbio B 1cm2 (kBagpar co CTOPOHONM 1 CM. OpPUEHTVPOBAaHHbIN MO OCAM
Xuny).

3.19 paccTofiHMe A0 TO4YkM paspbiBa zbp, M: HaumeHbluee paccTosHuWe 40 TBepAO NMOBEPXHOCTU
npeobpasoBaTesns WK ero kopnyca npy onpeAesieHn NoAnoBEePXHOCTHbIX 3HaYeHuid TIS nnn TIB.

2bp=1-5£V [7)
roe Deq — 3KBUBANEHTHLIN AnaMeTp anepTypbl.

MpumevaHnsa

1 B 4acTHOCTM [/11 MEXaHNYECKOTO UHAEKCA: UCC/IeloBaHNA PEKOMeHAYeTCs NPOBOAUTL A0 1y6uHbI rit. BaxHo
c061t04aTb OCTOPOXHOCTb W He MPMBANKATLCA CANLLKOM G6/IM3KO K MOBEPXHOCTY Npeobpasosartesnis BO nsbexaHve Hapy-
LIEeHNs LeNIoCTHOCTU rnapodioHa nan yTpaThl JOCTOBEPHOCTH N3MEPEHUIA.

2 [nsa ckanvpyoLwyx pexummos Od) BbIYMCAAIOT MO NoLWwaan Beixofa nyyvka Ha o4HoNM (LLeHTpabHO) IMHUK CKa-
HMpOBaHUSA. COOTBETCTBYIOLLEN OCK MyyKa (T. €. Ha JIMHUK, TAe M3MepsIoT pH. Mbl [as,).

3 O60CcHOBaHWe 3TUX peKOMeHJaLMiA JaHO B NPUIOXEHUN A.
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3.20 KOMB6MHMPOBAHHbLIN pexum paboTbl: Pexvm paboTbl npubopa, 06bEAVHSALWMA ABa WK
6onee guckpeTHbIX pexumos (M3K 61157).

3.21 TennoBOW MHAEKC YepenHoii kocTn /C: TennoBoi UHAEKC NPW Tak1X yNbTPasBYKOBbIX NpUMe-
HEeHMsIX. KaK TpaHCKpaHuasibHble NCCNef0BaHUs B NeAnaTpumn Uy B3pOC/blX, B 3TUX C/yYasx KOCTHasA TKaHb,
yepes KOTOPYH NPOXOAMUT YNbTPa3BYKOBOW My4yoK, pacnonaraetcs 6/M3Ko K npeobpasoBaTtesnto (4aTumky).

MpumeyaHuns
1 MeTogbl onpeAeneHns TENI0BOr0 MHAEKCA YepenHoi KocTu nsnoxexsl B 5.4.2.1 n 5.5.2.1.
2 O60ocHOBaHWe 3TOro UHAEKca NpUBeAEHO B NPUNOXEHNUN A.

3.22 HacTpoiiku no ymonyaHui: OnpegeneHHoe COCTOSHWE OpPraHoB ynpaB/ieHUsl, NPpu KOTOPOM
BK/0YAIOT NUTaHVe yNbTPa3ByKoOBOro ANArHoCTUYECKOro npubopa, 3aHOCAT AaHHble HOBOrO nauueHTa uam
nepeknioyarT PeXum nccnefoBaHmnii ¢ 06bIYHOrO Ha 3MOPUOHA/TBbHBIA.

3.23 rnybuHa 4na MexaHn4yeckoro nHgekca zur m: nybuHa no ocy nyyka OT BHELWHeR anepTypbl
npeob6pasoBaTens A0 NIOCKOCTW, COOTBETCTBYHOLEA MaKCUMaslbHOMY 3HA4YeHWI0 MHTerpasna WHTEHCUB-
HOCTW B MMNYJ/IbCE C y4eTOM 3aTyxaHusa (p//a).

3.24 rnybuHa ANA nvka MHTEHCUMBHOCTU B uMnynbce zpHtmM: [y6uHa no ocu nyyka OT BHelHei
anepTypbl npeo6pa3oBaTesns A0 NJOCKOCTW, COOTBETCTBYIOLLEN MaKCUMasibHOMY 3HaYeHWlo MHTerpana
WHTEHCMBHOCTU B uMnyfbce (pM), NPeAcTaB/eHHOro B BUAe WMHTerpana oT KBajgpaToB AaBfieHUs B
nmnynbce (ppsi).

3.25 rnybuHa gna TIB zb ns (3N HeckaHVpylLWNX peXnMoB), M: PaccTosiHMe BAOMb OCU Ny4vKa OT
BHeLWHel anepTypbl Nnpeobpa3oBartens 40 NIOCKOCTU, HA KOTOPOU Npou3BefeHNe BbIXOLHOVW MOLLHOCTH
C y4eTOM 3aTyxaHusi U ycpeHEeHHOro no BpeMeHW NMPOCTPAHCTBEHHOTO NMMKa MHTEHCUBHOCTU C y4eTOM
3aTyxaHusa MeeT MakCuMasibHOe 3HaYeHne A5 BCero AnanasoHa paccTosHUIA, paBHOro uam 6osbLuero pac-
CTOAHUIO O TOYKK pa3pbiBa zbp.

MpumeyaHune — OBOCHOBaHWE 3TOTO NapameTpa NpPUBEAEHO B NMPUNOXEHUN A.

3.26 rnybuHa gna /S z%ns (419 HeCKaHVpPYOLWNX PeXnumoB), M: PaccTtosHne BAoAb OCKU ny4yka oOT
BHeLHel anepTypbl NpeobpasoBaTesisi 40 NJOCKOCTU, HA KOTOPOi1 BbIXO4HAs MOLWHOCTb C yYeTOM 3aTy-
XaHuWsa UNu nponsBejeHne ycpeAHEeHHOro Mo BpeMeHU NpOCTPaHCTBEHHOTO NMKa MHTEHCUBHOCTHU C y4ye-
TOM 3aTyxaHus Ha 1 cm2 (Hanbosee HU3KOe U3 3TUX 3HAUYEHWUI) ABNAETCS MakCUMasibHbIM 3HAYeHUeM Assi
BCEro Anana3oHa paccTosiHWiA, paBHOro unu 60bLlLero paccTossHUA 40 TOYKKM paspbiBa zbp.

MpumevaHunsn

1 BHacToALEM CTaHfapTe BMECTO MOHATUA «yCPEeAHEHHOro Mo BPEMeHU NMPOCTPaHCTBEHHOrO MuKa UHTEH-
CUBHOCTW», OrpaHnyeHHoro B MOK 62127-1 cneuunanbHO OrOBOPEHHON MIOCKOCTbIO M3MEPEHUsi, UCNOb3YoT Gonee
LUMPOKOE MOHATME «YCPEAHEHHOTO Mo BPeMeHN NPOCTPAHCTBEHHOrO NM1Ka WHTEHCUBHOCTM C YYETOM 3aTyXaHUsa».

2 O6ocHOBaHWe 3TOro NapameTpa npueeAeHo B NPUIOXeHUN A.

3.27 [UCKPEeTHbI pexum: Pexum paboTbl MeANLUHCKOrO YNbTPa3ByKOBOr0 AMArHOCTUYECKOTO
obopynoBaHuA, Npu KOTOPOM BO36YXAeHMe YNbTPa3BYKOBOro npeobpasosaTesis Win rpynnbl 3/ieMeH-
TOB y/IbTPa3BYKOBOro npeobpasosaresis UCNO/b3YIOT TO/IbKO A4/19 OAHOI0 MeTofa ANarHOCTUKN.

3.28 3kBMBaNeHTHbIV gnameTp anepTypbl Deq, m: [AunameTp kpyra, njowagb KOTOPOro paBHa nao-
waamn Bbixoda nydka

roe Aob— nnowajb Bblxoga nyyka.

MpumeuyaHue — Jta chopmyna faHa 41 Kpyra, naouiasb BbIXo4a nyyka KOTOPOro orpaHMyeHa ypoBHeM Mu-
Hyc 12 aB. Ee 1cnonb3ytoT Npy BbIYMCIEHWN TEN0BOIO MHAEKCA YepernHOW KOCTU 1 TENI0BOTO UHAEKCA MSITKOW TKaHW.

3.29 skBMBasieHTHas naowanb nydyka Aeq, M2: Mnowaab yNbTpasByKOBOro nyyka Ha pacCTosiHUN Z,
onpegesnsemas rno napaMmeTpaMm MOLIHOCTM U MHTEHCMBHOCTU Kak

- pi<rz, - S0
fed” P8 £,
rae Pa(Z) — BbIXxogHas MOLUHOCTb C y4ETOM 3aTyXaHWs Ha pacCTOSHWM T,
W oW yCcpeaHEeHHbI BO BpeMEHU NMPOCTPAHCTBEHHbIN MUK UHTEHCUBHOCTU C Y4ETOM 3aTyxaHus
Ha pPacCTOAHUN Z;
P — BbIXO4Hasi MOWHOCTb;
apta yCcpeAHeHHbIt BO BpPOMEHN NPOCTPAHCTBEHHbIA MUK MHTEHCUBHOCTU HA PacCTOSIHAW Z;
Z— paccTosiHMe OT BHellHeli anepTypbl Npeo6pa3oBaTens A0 Kakoi-Nnn60o 3a4aHHON TOUKU.
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3.30 3aKkBMBANEHTHbIN AnameTp nyyka deu(r), m: [nameTp ynbTpasByKOBOIO Nyyka Ha pacCTOsHWY Z,
onpefensemMblii N0 3KBUBANEHTHON NOWaAMN NyyKa Kak

(10)

roe Nep(z) — akBMBaseHTHasA naowagb nyyka;
Z — pacCTOsiHWe OT BHeLUHel anepTypbl npeo6pasoBartens [0 Kakon-mbo 3afaHHON TOUKM.
3.31 BHelWwHAA anepTypa NnpeobpasosaTens: YacTb NoBepXHOCTM nNpeobpasosBatens wam rpynnbl
3N1eMeHTOB Npeo6pa3oBaTenia, KoTopas U3ny4yaeT yNbTPasBykK B cpesy pacnpocTpaHeHns (CM. pucyHok 1).

MpumevaHunsn

1 3OTa NnoBepxHOCTb HAXOAWUTCA B HEMOCPEACTBEHHOM KOHTaKTe C Te/IOM MauneHTa UM KOHTaKTUpYeT C HUM Yepes3
BOAY UM APYTYIO XUAKYIO cpeay.

2 lpynna aneMeHTOB Y/bTPa3ByKOBOro npeobpasoBatesisi 06bIYHO OTAesieHa OT 3TOW NOBEPXHOCTW JINH3O0M,
corfiacyolleli NpoKNagKkoi, a VHorAa v XuAKoCTbO.

3.32 mexaHunveckunin nHgekc MI: MexaHUYECKNn MHOEKC BblpaxalT Kak

(11

roe Cw =1 MMa Mly-12
p, a(zul) — nukoBoe 3HauYeHMe akyCTUYECKOro AaBEHUS pa3peXeHns ¢ y4eToOM 3aTyxaHus Ha paccTossHUK

favl — vacToTa akycTU4YecKoro BO3AeicTBus.
MpumMmeyaHue — OBOCHOBAHWE 3TOrO NapameTpa NpUBELEHO B NPUIOKEHUM A.

3.33 mMeauuMHCKOe yNbTpa3BykOoBOe AuarHoctunyeckoe obopyposaHue (Mam cuctema): Komoéu-
Hauumsa NynbTa ynpaB/ieHUs YNbTPa3BYKOBOro npnbopa naaTynmkos, BXOASALWMX B AUATHOCTUYECKYHO CUC-
Temy (M3OK 61157).

MpumMeyaHune — B HacTOSALLEM CTaHAapTe TEPMUHOM «MeAULMHCKOe Y/bTPasBykoOBOE AMarHocTnyeckoe
obopyaoBaHue (WM cuctemal» 0603HAYalOT 3NeKTpuyeckoe 06opyfoBaHNe A/ HenocpeaCcTBEHHOrO (in vivo) ynbTpa-
3BYKOBOIO UCC/IEfIOBaHNS C Lie/bio YCTAHOB/IEHUS MeANLIMHCKOrO AnarHo3a.

3.34 HeckaHMpYLWUA pexnm: Pexum paboTbl CUCTEMbI, FeHepUPYIOLW A cneayowme Apyr 3a gpy-
rOM YNbTPa3BYKOBble UMMY/bCbl, PACMPOCTPAHAOLMECA N0 OAHOW Y TOW Xe NTMHUW YNbTPa3BYKOBOTO CKa-
HUpOBaHUA.

3.35 nnowafb BbIxoAa nyyka Aob, M2: lnowazb ybTpasByKoOBOro nyyka, Bbl4MCNEHHAs Mo naoua-
an (nonepeyHOro ceuyeHus) nNyyka Ha ypoBHe MuHyC 12 b Ha BHelWHel anepType npeobpasosartens
(M3K 62127-1)].

MpumeyvaHunsa

1 [ns noBblLEHWS TOYHOCTM M3MEpPEeHUii nnoLwasb BbiXxofa nyyka Ha ypoBHe MUHyC 12 b gonyckaeTtcs Bbluunc-
NATb N0 pe3y/nbTataM U3MEePEHWA Ha PaccTOsAHUM, Hanboiee 6IM3KOM (MO BO3MOXHOCTU, He 6osiee 1 MM) K NOBEPXHOCTM
npeo6pasoBaTens.

2 [ina KOHTaKTHbIX NpeobpasosaTteneil 3a Naowafb BbIXxo4a nyyka AonyckaeTcs NpUHUMaTb reoMeTpUyeckyto
naowanb yNbTpa3ByKoBOro npeobpasoBaresns Uam rpynnbl 31€MEHTOB Y1bTPa3BYKOBOro npeobpasosaresns.

3 MeToauka HaxoxaeHus nnaowaan coKyCMpoBaHHOIO Myyka Mo MHTerpany KBaApatoB AaBfeHUs B UMNY/b-
ce usnoxeHa s M3K 61828.

3.36 pasmepsbl Ha BbiXxoge nyyka *ob. "“ob. M: Pa3mepbl yNbTpa3BykoBOro nyyka (Mo WupuHe nyyka
Ha ypoBHe MuHyc 12 fB) B onpefenieHHbIX Hanpas/eHusAX, NeprneHAnKyNsapHbIX APYr K APYry U K ocu
yNbTPa3ByKOBOro Nyyka, Ha BHELHel anepType npeobpa3oBaTens.

MpumevaHunsn

1 [na noBbllEHNS TOYHOCTU M3MEPEHWI pa3mepbl Ha BbiXOfe Myuyka Ha ypoBHe MuHyc 12 b gonyckaeTcs
BbIYMC/IATH NO pe3y/ibTaTtaM U3MEPEeHuii Ha paccTosHUKM, Hamboee 6/M3koM (MO BO3MOXHOCTY, He 6oniee 1 MM) k NoBepx-
HOCTW npeobpasosarens.

2 [N KOHTAKTHbIX aTYMKOB 3a pasMepbl Ha BbIX0Ae Nyyka [onycKaeTcs NpuHUMaTh reomeTpudeckmne pasve-
pbl y1bTPa3BYKOBOro npeobpasoBaTenisa WM rpynnbl 3/1IeMEeHTOB y/1bTPa3ByKOBOro npeobpasosarens.

3 MeToAvKa HaxoXAeHWs pa3mepoB MNyyka Mo WMHTerpasny KeagpaTtoB AaBfieHUA B UMNY/NbCe U3/I0XKEHa B
M3K 61828.
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3.37 BbIXOAHas MoWHOCTb P. BT: YcpefgHeHHas BO BpeMEHU y/ibTpasByKoBas MOLLHOCTb U3/yYeHUs
yNbTpa3ByKkoBOro npeobpasosarens B yC/0BUSAX CBOGOAHOIO NOMS U B KaKOW-TO onpefeneHHol cpege,
XenatesnbHo B Boge (M3K 61161).

MpumeyaHune — YcpegHeHne BO BpEMEHU O03HaYaeT yyeT NepuoAnyYHOCTU CUrHaua BO BPEMEHN.

3.38 NIMKOBOO akycTuyeckoe gaBfieHue paspexeHus pr, MNa: Makcumym mogyns oTpuuaTesibHoro
MFHOBEHHOIO 3HaYeHNA akyCTUYeCKOro AaBneHns B akyCTUYeCKOM Mnose unv B onpegeneHHol naockocTu
3a nepuoj NOBTOPEHUSA aKyCcTU4Yeckux umnynbco (M3K 62127-1).

MpumeyvaHnsa

1 3HayeHue NMKOBOro aKyCTUUYECKOro aB/ieHUs paspexeHus BblPaxatoT NOSIOXUTENbHLIM YNACIOM.

2 OnpepfeneHve NWKOBOTO akKyCTUYECKOro AaB/fieHUA pas3pexeHns NPUMEeHMMO Takke K UCMoSb3yeMoMy B
nTepaTtype TepMUHY «MUK-OTpULaTeslbHOe akyCTUYeCKoe faB/ieHne».

3.39 napameTp mowHoCcTU Pp, BT: 3HayeHue MOLHOCTM Ny4yka B ymcnuTene obuiein hopmynbl ans
TennoBOro nHaekca.

MpumeyvaHunsa

1 Cwm. chopmyny (A.4) npunoxeHus A.

2 3T0 3HauyeHve 3aBMCUT OT OueHMBaeMOro nHaekca (cm. A.4.1 n A.4.2 npunoxenus A). B obiem cMmbicnie 310
3HaueHve UCMOosb3YIOT /1A OLEeHKM paccMaTprBaemMoro noBbILLEeHUs TeMnepaTypsbl.

3.40 3asBneHne O pasyMHOM MPUMeHeHWW: YTBepXAeHue NpvHuMnNa, No KOTOPOMY cTaparTcs
nsberaTb Kak BbICOKMX YPOBHEN 06/1y4eHus, Tak 1 ero ANUTENbHOCTM B MpoLecce MoslyyeHus KIMHUYEeCKoi
nHpopmaumm. Cwm. [5]—[8].

3.41 pgnutenbHocTb MMnynbca fd, c: 1.25 4acTb BpeMEHHOro MHTepBana Mexay MoMeHTaMu Bpeme-
HW, KOrAa WHTerpan no BpeMeHW OT KBaJpaTa MTHOBEHHOTO akyCTM4YecKoro 3HavyeHus gocturaet 10 % u
90 % cBOero KoHe4yHoro 3HaveHusa (M3K 62127-1).

MpumMmeyaHune — KoHeuHoe 3HayeHvWe MHTerpasia no BpemMeHW OT KBafpara MTHOBEHHOro akyCTU4ecKoro
3Ha4YeHusa COOTBETCTBYET UHTErpasly KBaapatoB AaB/fieHNA 3a UMNYbC.

3.42 VHTerpan MHTEHCMBHOCTM B uMmnynbce pH, Ix M~2: VIHTerpan no BpeMeHuW OT MTHOBEHHOW
WHTEHCUBHOCTWN B ONpefeneHHON Touke akyCTUYeCcKoro nons, B3sTblil N0 BCeil BOTHOBOW (hopMe akycTu-
yeckoro nmnynbca (M3K 62127-1).

MpumevaHne — na M3MepeHVII7I, pernaMmeHTUpoBaHHbIX HaCToALWNUM CTaHAapPTOM, UHTEerpasa MHTEHCUBHOC-
TN 3a NMNYNbC NponopunoHaneH UHTerpany KBagpaTtoB AaB/IeHNA B UMNysibCe.

3.43 vHTerpan kBagpaToB faBfieHus B umnynbce pps/, Ma2 c: WHTerpan no BpemeHu OT kBaapa-
TOB MTHOBEHHbIX 3HAYEHUI aKyCTUYECKOr0o faBNeHUsl, UHTErPUpPYEMbIX MO BCeli BOTHOBOW chopme akyc-
TUYECKOro uMnynbca, B onpefeneHHoli Touke akycTuyeckoro nons (MIK 62127-1).

3.44 nepuof NOBTOPEHUSA MUMNY/ILCOB Prp, c: VIHTEepBan BpeMeHU MeXAy ABYMSA IKBUBAIEHTHbIMU
TOUYKaMy criefyroLmnx Apyr 3a 4pYroM NpocTbiX UAK 3anofiHEHHbIX MMNynbcoB (M3K 62127-1).

3.45 yacToTa NOBTOpPEHMA uUMNYynbCOB prr, 'y BenuunHa, obpaTHas nepuogy MNOBTOPEHUSA
uMmnynbcos (M3K 62127-1).

3.46 nnowapb anepTypbl cKaHMpoBaHuA Asa, M2: Mnowaab Ha BHeLWHel anepType npeo6paso-
BaTe i, Bk/ovalllaa BCce TOYKM, B KOTOPbIX MHTErpas KkeagpatoB AaBNeHUA B UMNYybCce NpeBbilaeT
MUHYC 12 4B 0T MakcMmasibHOro 3HaueHusa nHTerpana KkeagpaToB faBfeHns B UMNYbCe B 3TON NI0CKOCTY.

MpumeyaHns

1 [ins NOBbIWEHNSA TOYHOCTV M3MEPEHWI Naowagb anepTypbl CKAHMPOBAHNA Ha ypoBHE MUHYyC 12 AB MoxeT
6bITb MOJTyYeHa No pesysbTatam 3MepPeHnit Ha PaccTosAHUM, Hanbosiee 6/IM3KOM N0 BO3MOXHOCTY K MOBEPXHOCTU Npeot-
pasoBatens. u He 6onee 1 MM OT Hee.

2 [InA KOHTaKTHbIX NpeobpasoBaTesieli 3a 3Ty Nowafb MOXHO MPUHATb FEOMETPUYECKYI0 NJIoLaib aKTUBHbIX
3/IEMEHTOB y/1bTPa3BYKOBOro npeobpasoBartesis W rpynnbl 3/1eMeHTOB Y/1bTPa3BYyKOBOro npeobpasosaresnis B
O/IHOM Kajpe CKaHMpoBaHWs.

3 B 60MbWMHCTBE C/lyYaeB TEPMUH «MHTErpas KBaApaTos AaB/ieHUs B UMMY/IbCE» MOXHO 3aMeHUTL B Npuse-
[IeHHOM BbILLIE OMnpefesieHn COOTBETCTBYIOLMM MPOMNOPLMOHaA/IbHBIM eMy NapameTpam, Hanpumep:

a) [4NA curHana HempepbIBHOW BOMHbI MHTErpan kBaApaToB AaBfEHNS B UMMYJ/IbCE MOXHO 3aMEHWUTb CpefHe-
KBaApaTUUYHbIM aKyCTUYeCKUM AaB/eHneM, Kak 3To onpegeneHo a (4);

) ecnu CMHXPOHMU3aLUMA CUTHaNA C Ka[pPOM CKaHUPOBaHWA HEBO3MOXHA, TO MHTerpas KsajpaToB [JaB/ieHus B
MMNybCe MOXHO 3aMEHUTb Ha yCPeJHEHHYI0 MO BPeMeHN UWHTEHCUBHOCTD.

8
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3.47 HanpaB/ieHne CKaHunpoBaHUA: ﬂ,l’lﬂ CUCTeM B pexmmMax CKaHUpoBaHWA, TNHUA, nexaulasd B
NNOCKOCTWN CKaHUPOBaHMA N nepneHankynapHas K KaKoli-nmbo nuHumn YNbTpa3ByKOBOIo CKaHMpoBaHuA
(M3K 61157).

MpumMmeyaHune — Bo Bpems c60pa faHHbLIX @ O4HOM Kaape HanpaB/ieHne CKaHNPOBaHUS MOXET ObiTb a3nMy-
Ta/lbHbIM (MO OCU X) M/ NoNEPEUHbIM (M0 OCH Y), @ MOXET 6bITb U X KOMOWHALMEN, T. €. COOTBETCTBYHOLLVM MNOJISIPHO
cHCTEME KOOpAMHAT.

3.48 NNOCKOCTb CKaHWpoBaHUA: [519 CUCTEM aBTOMaTUYEeCKOro CKaHWpPOBaHWA MIOCKOCTb, COoAep-
Xawjas Bce y/ibTpa3ByKOBbl€ IMHUN CKaHUPOBaHUA (CM. pucyHok 1 M3K 62127-1).

MpumMeyaHUe — 8 HEKOTOPbIX CUCTEMAX CKaHMPOBaHUS Y/IbTPa3ByKOBOV JTy4OK AOMYyCKAeTCs nepemMelLaTts B
[IBYyX HanpaBfieHWsIX; K TaKUM CUCTEMaM He NPUMEHUMO onpejenieHne M0CKOCTY CKaHupoBaHus. Tem He MeHee, U B
3TOM C/ly4yae MOXET OKas3aTbCs MOJIe3HbIM PaCcCMOTPEThb MIOCKOCTb, BK/IOYAIOLLYHO B CE6S OCHOBHYI OCb CUMMETPWN
yNbTPa3ByKOBOro Npeo6pasoBartesisi U NeprneHAnKy/ISpHY0 K NI0CKOCTH npeobpasoBatess, B KauecTBe 3KBMBASIEHTA
NA0CKOCTU CKaHMPOBaHWMS.

3.49 pexum ckaHupoBaHua: Pexum paboTbl CUCTEMbI, BKIOYaloLWmii B ceba nocnegoBatebHOCTb
yNbTPa3BYKOBbIX VMMNY/NbCOB, 06PA3YIOWMX TMHUWA YNbTPa3ByKOBOrO0 CKaAHWPOBAHUA, CMELLeHHble Apyr
oTHocuTenbHo apyra (M3K 61157).

3.50 nepnos NOBTOPEHUA CKAHMPOBAHUA SIp, C: BpemeHHOl nHTepBan Mexay UAEHTUYHBIMU TOY-
Kamu Ha ABYX Creaylowmx Apyr 3a ApYroM Kagpax WM CKaHWPOBaHWAX, NPUMEHUMbIA TONbKO A1 CUCTEM
aBTOMATMYeCKOro CKaH1pOBaHWSA C NepUoaMYecKoil Nocnes0BaTe/IbHOCTbI0 CKAHUPOBAHWS.

n pnmMmedaHne — 8 HacTodleM CTtaHaapTe npeanosiaratoT, YTO KaxXgasa oTAesibHasA JIMHUA CKaHMpoBaHUA CO-
AEPXNT OaMHaKOBOE HYMC/10 aKyCTUYECKNX NMMNY/NbCOB.

3.51 wunpuHa ckaHnpoBaHua ws, M: Hanbornbliee paccTosHue Mexay ABYMS TOoukamu, nexaliymmm
Ha OCMW B M1I0CKOCTW CKaHWPOBaHUA, NeprneHANKYNAPHON K LeHTPanbHOW NMHUN YbTPa3BYyKOBOrO CKaHUPO-
BaHWSA, Ha KOTOPOIi ycpeHeHHass BO BPEMEHW MHTEHCUMBHOCTb CHMWXaeTcs Ha 12 ab oT ee makcuvmyma B
NAOCKOCTM CKAHMPOBAaHUA Ha 3af,aHHOM PacCTOsAHWM OT NOBEPXHOCTY NpeobpasosaTens.

MpumeuyaHue — ITOT pasMep MOXHO ONPEAENUTb MO pedy/bTatam U3MEPEHUA C MOMOLLLIO rMAPOdoHa W
pacyeTHbIM MyTeM Mo pasmepam anepTypbl Npeo6pasoBartesisi U reOMeTPUN CKaHUPOBaHUS.

3.52 TennoBoi MHAEKC MATKON TkaHu /S: TennoBoOW MHAEKC, OTHOCALLMIACA K MATKOW TKaHW.

MpumeyvaHnsa

1 MeTofbl OnNpefeneHnst TENI0BOIO MHAEKCA MATKON TKaHW 13noxeHsl B S.4.1 n 5.5.1.

2 8 HacToAleM cTaHAapTe nof MArKOW TKaHbl UMEKT B BUAY ace TKaHU W XWAKOCTU YenoBeyeckoro Tena 3a
NCK/TIIOYEHNEM KOCTEWA.

3 O6ocHOBaHWe 3TOro napameTpa faHo B NPUIOXKeHUn A.

3.53 ycpegHeHHasa no NpoOCTPaHCTBY U BPEMEHN MHTEHCUBHOCTbL 7sata, BT M 2: BenuuuHa paBHas
3HAYeHNo yCpeAHEHHO N0 BpeMeHN MHTEHCUBHOCTHY, YCPEeAHEHHOMY MO NAOLWaAmN CKAHMPOBaHNUSA, N0-
waaun nyyka unv apyron BelbpaHHol nnowaamn (M3K 62127-1).

3.54 npocTpaHCTBEHHbIA NUK YCpeAHEHHOW BO BPEMEHN MHTEHCUBHOCTHK /Bpla, BT -mM*2: Makcu-
MasibHOe 3HayeHue ycpeAHEeHHOl BO BpEMEHN MHTEHCUBHOCTY B akyCTUYECKOM Nosie uav onpeaeneHHoll
nnockoctn (M3K 62127-1).

MpumeuyaHue — [ina cucrem, paboTatoLx B KOMBUHUPOBAHHOM PEXUME, UHTEPBAS BPEMEHU YCPEAHEHMS!
[lO/KeH 6bITb [OCTATOUYHLIM A/11 TOrO, YTOGbI BK/OUYNTL U BPEMS, NPYU KOTOPOM CKaHWpPOBaHWE OTCYTCTBYET.

3.55 ycpeAHeHHast BO BpeMeHU MHTEHCUBHOCTL /,a, BT M2 YcpeAHeHHble N0 BpeMEHW MTHOBEH-
Hble 3HaYeHUA NHTEHCUBHOCTMW B KaKOW-TO KOHKPETHOW Touke akycTuueckoro nons (M9OK 62127-1).

MpumeuyaHue — YcpegHeHne OCYLLECTBNAETCS 06bIYHO MO BCEM NepuodamM akyCTU4ecKoro NoBTOPeHus,
€C/I He YCTaHOB/EH WHOW UHTEpPBaN ycpeaHeHus.

3.56 Tennosoli uHgekc N: OTHOLWEHNEe aKyCTUYEeCKON MOLLHOCTH C y4eTOM 3aTyXaHWs B Kakoi-To
KOHKPETHOI TOUYKe K aKyCTUUYeCKON MOLLHOCTM C YYeTOM 3aTyXaHus, Bbi3blBaloLLeli NoBbILEHNe TemMnepa-
TYpbl B 3TOl TOUKE crneymanbHon Mmogenn TkaHu Ha 1 °C.

MpumeyaHune — ObBoCHOBaHWE 3TOrO NapaMeTpa AaHo a NPUIoXKeHUn A.

3.57 paTtuuk: KOMMOHEHT MeAULMHCKOro Y/ibTPa3ByKOBOrO AMArHoCcTUYyeckoro o6opyaoBaHus,
BK/lOYaloLWUil B cebsa ybTPa3ByKOBOI nNpeo6pasoBaTesib Wuam rpynny 3/ieMeHTOB Y/bTPa3ByKOBOrO
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npeo6pasoBaTesisi COBMECTHO C HEKOTOPbIMU BCTPOEHHBLIMY 3/1EMEHTaMM, TaKMMMN Kak aKkyCTUYecKue NINH3bI
unu gepxatens (M3K 62127-1).

MpumeyaHue — [laTumk 06bIYHO OTAENEH OT 6/10Ka yNpaB/ieHNs YbTPa3ByKOBbIM NMPUGOPOM.

3.58 mopenb m3nyyeHma: KombuHauumsa onpefeneHHOro Habopa xapakTepucTuk nsnydarens, op-
MUPYIOLLEro ynbTpa3ByKoBOM Ny4ok (onpegensemMbix pasMepom anepTtypbl U3nyyeHus, hopMmoli anogmsaumm
N OTHOCUTESNIbHBLIMU BPEMEHHbIMU UK ha3oBbIMU 3agepXKaMu BO36YXAEHNS 3/IeMEHTOB N0 anepType, 4To un
onpegensetr Tpebyemoe (DOKYCHOE paccTOsHMe W HanpaB/ieHUe), W 371eKTPUYECKoro BO3GYXAeHUs
Kakoli-nm60o mKCcMpoBaHHOW hopMbl, HO Pa3/IMYHOK aMNANTYAbI.

3.59 NnHMA ynbTPa3BYKOBOrOo CKaHWpoOBaHWA: [N CMCTEM C pexmmaMu CKaHMpOBaHWA OCb
yNbTPa3BYKOBOrO NyyKa Kak A1 HEKOTOPON rpynnbl 3/1IEMEHTOB y/IbTPa3ByKOBOro npeobpasosartens,
Tak U AN8 KOHKPeTHOro BO30OYXAEeHWA YNbTPa3BYKOBOro npeobpasoBaTens Wau rpynnbl 3/1IEMEHTOB
yNbTpa3BykoBOro npeobpasosartensa (M3K 62127-1).

MpumevaHunsn

1 Mop NnHWel ckaHWpPOBaHWSA MOHMMAETCSA NPOXOAUMBI aKyCTUHECKUM MMMY/IbCOM MyTb, & HE JINHUSA, BUaMas
Ha 3KpaHe MOHWTOpa CUCTEMbI.

2 Cnyyvam usfy4eHns 04HOBPEMEHHO MO HECKOJ/IbKMM HarnpaB/ieHUAM B HACTOALLIEM CTaHAapTe He paccMaTpUBatoT.

3.60 ynbTpa3ByKoBOIi Nnpeo6pa3oBaTesnib: YCTPOWCTBO Npeo6pa3oBaHus 3N1eKTPUYECKOii aHeprum B
MeXaHWueckyl W/MAn MexaHW4eckol 3HepruyM B 3INEKTPUUECKY B Y/NbTPa3ByKOBOM Auana3oHe 4acToT
(M3K 62127-1).

4 O603HavyeHuns

a — KOahPMLMEHT aKyCTUUYECKOro 3aTyxaHus;

AblO nnowanb nyyka;

S\W 7> . O9KBMBANEHTHas niowafb nyyka;

Asb nnowanb Bbixoga nyyka;

»sa naowage anepTypbl CKaHVPOBaHUS;

arp —nepunoj akyCTMYecKoro NoBTOPeHUS;

CM HOPMUVPOBOYHBI KO3dhduumneHT B hopmynax ansa Mi:
Cns.1 “ HOPMMPOBOYHbIN KOI(PNUMEHT B hopmyrnax ans TIS;
CTlIS.2  — HOPMUPOBOUYHbLIN KO3thdMLMEHT B chopmynax ans TIS:
CTIB. 1 — HOPMMPOBOYHbIN KOI(hHNLUMEHT B chopmynax ans TIB:
CriB. 2 __ HOPMWPOBOYHbI kKoahprumeHT B chopmynax ans TIB;
cTIC __ HOPMWPOBOYHBI KO3hpmLmeHT B hopmynax ansa TIC;

HOPMUVPOBOYHBI KO3adhduumneHT B hopmynax gnsa AT;
HOPMWPOBOYHbI KO3 ULMEHT B hopMynax A7 MOLLHOCTH, TpebyeMoi 415 NOBbILLIEHUS TEM-
nepatypsl Ha 1 BC;

ysb

de AvameTp nyyka Ha ypoBHe MUHYC 6 ab;
DeP 3KBMBAJIEHTHbIV AMaMeTp anepTypbl;
<WZ> 3KBUBAJIEHTHbIN nameTp nyyka;

Ao yacToTa aKycTU4YeCcKoro BO3gelicTBuS;

ycpeagHeHHasa no BpeMeHN MHTEHCUBHOCTb;
ycpeaoHeHHada no BpeMeHN MHTEHCUBHOCTb C YY4eTOM 3aTyXaHusa,
ycpeaHeHHada no BpeMeHn U NnpoCcTpaHCTBY NHTEHCUBHOCTD;

Aiata
Uala. u(z)  YCPeAHEHHas no BpeMeHU U NPOCTPaHCTBY NHTEHCUBHOCTL C YHETOM 3aTyXaHus;
Upla YCPEAHEHHBbIV N0 BPEMEHN NPOCTPAHCTBEHHbIN MUK NHTEHCUBHOCTY;
rspta, €<rs yCcpeAHEeHHbI N0 BpeEMeHV NPOCTPAHCTBEHHbIA MK MHTEHCUBHOCTY C y4eTOM 3aTyXaHus;
— TennonpoBOAHOCTb.
Ml — MeXaHWYeCKnii MHAekc;
mo(0 4acTOTHO-3aBUCUMbIV KOAPVLMEHT NOTNOLLEHNS;
BbIXOHasA MOLWHOCTb;
BJZ) BbIXOAHas MOLWHOCTb C Y4eTOM 3aTyxaHus;

BblIXOAHaA MOWHOCTb, OrpaHNnYeHHas KBagpaTtom,
BblIXO0AHadA MOWHOCTb, OrpaHn4YeHHada KBaApaTtoM C y4eTOM 3aTyxXxaHUs;
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pH — WMHTerpasa UHTEHCUBHOCTW B UMNY/bCE;
P 'W — WMHTerpas UHTEHCMBHOCTW B UMNY/IbCE C YYETOM 3aTyXaHus;
P, — napamMeTp MOLLHOCTHK;
ppsKz) — WHTerpasn oT KBajpaToB AaB/ieHUS B UMNY/bCE;
P, — aKyCTMUYecKoe AaB/IEHNE pa3pexeHus;
P, «(*) — aKycTMyeckoe AaBneHne pas3pexeHns c yueTomM 3aTyxaHus;
prp — nepunoj NOBTOPEHUA MUMNYNbCOB;
prr — yacToTa NOBTOPEHUSI UMMY/bCOB;
srp — nepuoj NOBTOPEHUS CKAHUPOBaHWUS;
Tl — TENNOBOW UHAEKC;
TIB — Tenn0BON UHAEKC KOCTK;
TIB*.» — TensI0BON UHAEKC HA NOBEPXHOCTM KOCTU B peXnMe CKaHUPOBaHUSA;
TIB,s s — Tenn0BOI UHAEKC HA MOBEPXHOCTU KOCTU B HECKAHUPYIOLLEM pPeXUMe;
TIBys «c — TEN/0BOI UHAEKC HMUXE NMOBEPXHOCTU KOCTU B pPeXMMe CKaHWPOBaHWUS;
TIBys s — TensioBOl MHAEKC HMKE MOBEPXHOCTU KOCTU B HOCKAHUPYIOLLOM pexume:
TIC — TEen/I0BOI NHAEKC YEePEenHOW KoCTH;
TIS — TenMI0BO UHAEKC MSATKOI TKaHWU;
TIS, — TensioBO UHAEKC MATKOW TKaHW Ha NOBEPXHOCTM B pexume CKaHUpPOBaHUS;
TIS, s ns — TensI0BON UHAEKC MSATKOW TKaHU Ha NOBEPXHOCTU B HECKAHUPYIOLLEM pPeXume;
S, . — TenI0BON UHAEKC MSATKOW TKaHU HWXe NMOBEPXHOCTU B pPeXMMe CKaHUPOBaHUA;
TIS,q ns — TEN/I0BOW UHAEKC MSATKOM TKAHM HUXE MOBEPXHOCTU B HECKAHUPYIOLLEM PEeXUME;
d — ANUTENBHOCTb UMNYNbCA;
"W WIL2-*20 — WHWPUHa nydka;
vob< ob — pa3mepbl BbIxo4a nyyka;
— paccTosiHMe OT BHellHeli anepTypbl npeo6pasoBaTesis 40 Kakoin-nn6o BbIGPaHHOW TOUKY;
b ns — rny6uHa ana TIB Huxe NoBepXHOCTU KOCTW B HECKAHUPYHOLWMX pPEXUMaX;
“p — paccTosiHMe A0 TOYKM paspbiBa;
Zpri — rny6uHa gns nHTerpana NMKoBOW MHTEHCUBHOCTU B UMMYJ/bCE;
M — rny6uxa gna Ml;

— rny6uHa ans TIS HUXe NOBEPXHOCTY B HECKAHUPYIOLLUX PEXMMAX.

?s.n,

5 MeTodbl UCTIbITaHWIA A5 onpeaesieHNs MeXaHUYeCcKoro 1 TensIoBbIX
VHOEKCOB

5.1 O6wue NnonoxeHus

B HacToswem pasgene ycTaHOB/IEHbl MeTOAbl onpefesieHnsa napameTpa 06/y4yeHus, CBA3aHHOIO C
NoBbILLEHMEM TEMMNEPAaTYpPbl B TEOPETUYECKNX TKaHe-3KBUBAIEHTHbIX MOAENSX, & TakkKe napameTpa o0bnyye-
HUSA. OTHOCALLLErocsa K adhpektam HeTenI0BOro xapakrepa. AT napameTpbl 06/1y4eHus, npeacTaBnsembie B
BME WHIEKCOB, KacatTcs 6e30MacHOro UCnosib30BaHUs y/ibTPa3ByKOBOTO AMArHOCTMYECKOTro 060pyao-
BaHMA. HAeKCbl npefHasHavyeHbl 419 UCNOb30BaHnA B cTaHgapTe M3K 60601-2-37.

OTU MHAEKCHI cneayeT onpefenisaTh B COOTBETCTBUN € 5.2—5.5 ANA yNbTPa3ByKOBOro Mo KOHKPETHbIX
BWOB, TEHEPUPYEMOrO0 B AUCKPETHbIX pexmnmMax pabotel 060pyf0BaHUs KOHKPETHOro Tuna. Ans Kom6uHu-
pOBaHHbLIX PEXUMOB criefyeT MPUMEHSTb NpoLeaypbl, U3NnoxeHHsle B 5.6. O60CcHOBaHVe 3TUX nNpoueayp
npvBeAeHo B NPUIOXEHUN A.

M3mepeHnsa napaMeTpoB aKyCTMYEeCKOro Bbixofa cnegyeTt NpoBoANTb C MOMOLLLIO TMAPOCOHOB B COOT-
BeTCcTBMM € M3K 62127-1 wnnM mMeToAoM YypaBHOBELLMBAHUSA pafvauMOHHOW CUMbl B COOTBETCTBUU C
M3K 61161. Bce 3T n3mepeHusa cnegyeTt NpoBOAUTb NpW U3/lydyeHun B Body (CM. Takke npunoxeHue B).
HeonpefeneHHOCTb pe3ynbTaToB U3MEPEHUIA A0/1KHA ObiTb BbipaXeHa B COOTBETCTBMUU C [9)].

Bo Bcex cnyyasix, korga onpefenstoT orpaHuYeHHY KBaapaToOM BbIXOAHYK MOLWHOCTb, OrpaHuyu-
Batowas mMacka uavM nogobHoe el cpefcTBO (CM. MpUIOXeHMe B) AO/MKHbI ObiTb PACNONOXEHbl TaK. YTOObI
n3mepsieMble 3HaYeHNs akyCTUUYECKOro BbIxoAa 6blv HanboNbLLMMU.

"n
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3HauveHve KoadhpuLMeHTa aKkyCTMUYECKOTo 3aTyxaHusa AO/KHO 6biTb paBHbiM 0.3 b cm-1 Mlu-1.
370 3HauYeHne BbIbpaHO Kak COOTBETCTBYHOLLEE KO3 (hMLMEHTY 3aTyXxaHUs OAHOPOAHON MoAeNn, NpefHasHa-
YEHHOI B Ka4ecTBe 3KBMBAJIEHTA 3aTyXaHWsi Npy Hanbonee onacHbIX YC/IOBUSX KIMHUYECKOTO NPYMEHEHMS
YyNbTPa3BYKOBOI CUCTEMbI.

Mnowanb BbIXoga Myyka MOXHO HANTW METOAOM JSIMHEHOrO WM PacTPOBOr0 CKaHWPOBAaHWUS MOMs
rmapodoHom. Ecnm nnowaas BbIXxofa nyyka MOXHO NpeAcTaBuUTb KPYrioi, TO MOXHO U3MEPUTb LUNPUHY NyY-
ka w20 Mo ocm X ny. Ecnv 3HaYeHus LWMPWHbI M0 3TUM OCSIM He oTnn4yarTcs 6osiee yeM Ha 5 %, TO U3MepsoT
3HAYEeHMA LWNPUHBI B AnaroHanbHbIX HanpaBieHusax (+ 45ek ocu x). ECAn 3HaYeHUsA WNPKHbI 1 B guaroHanb-
HbIX HanpaB/EHUAX He OT/IMYatoTCs 6oee Yem Ha 5 %, TO NPeAnoIoKeHNEe O KPYroBOW CUMMETPUN cUYUTAKOT
[0CTaTo4yHO 060CHOBaHHbLIM. ECnv xe WirpuHa nyyka BAnaroHanbHbIX HanpaB/ieHUaX OT/IMyaeTcs oT 3Have-
HWUI NO ocsAM X uNn 'y 6onee yem Ha 5 %, TO CUMMETPUIO NyYKa He crefyeT cuMTaTbh KPYroBoW U M3MepeHus
cnefyeT NPoOBOAUTbL He JIMHEHbIM, a PacTpOBbIM CKaHMpOBaHMEM. Bonee KOHKpeTHble ykasaHus AaHbl O
M3K 61828.

MpumevaHunsn

1 MoBbllWeHWe TemnepaTypbl TKaHW, Bbi3BAHHOE CaMOMNPOrPeEBOM MOBEPXHOCTU Npeobpasosartenis, npu onpegje-
JIeHUN TENI0BOTr0 UHAEKCa B pacyeT He npuHumatoT [10). Cm. npunoxexune C.

2 Vicnonb3yemas Mofenb 3aTyxaHusi NpUMeHUma He Bcerga. /13 coBpeMeHHbIX iMTepaTypHbIX UCTOYHUKOB (11)
13BECTHO, YTO MHOTAA PeKOMeHAyeTca MCnonb3oBaTb U Apyrie mogenu. Vix obeyxaeHne npuBegeHo B npuaoxeHum D.

3 bonee noapobHoe 06CyXAEeHUEe O LieN1eco0bpasHOCTM yueTa «HanxXyALWwmnx YCIoBuit» AaHo B npunoxexnun D.

A HecmoTpsi Ha TO. YTO B pasfesie 3 3HaUeHNa BCEX BE/IMUMH yKa3aHbl B C/1. B HEKOTOPbLIX pasgeniax v NpuioXeHu-
AX HACTOALLEro cTaHjapTa Ucnonb3oBaHbl U Apyrie NPpuBbIYHbIE eAUHULLI, HANPUMEpP CaHTUMETPbI, MUINBATTLI U Mera-
repupl.

5.2 OnpepaeneHve mexaHW4eckKoro uHaekca

5.2.1 OnpepeneHve NMKOBOI0 aKkyCTUYECKOro flaB/ieHNs paspexeHus ¢ y4eTom 3aTyxaHus

[na BblYNCIEHNA MEeXaHM4YecKoro nHAekca HeobxoauMo onpegennTb 3HavYeHne NMUMKOBOro akKycTu-
4YeCcKoro faB/leHNA paspexeHns C y4eToM 3aTyxaHus B TOUKe, COOTBETCTBYIOLLE MakCUMasibHOMY 3Have-
HUIO MHTEerpana MHTEHCUBHOCTU B uMmnynbce (zpj (j). Ty TOUKYy pekoMeHAyeTCs HaxoAuTb NO MeToAuKe,
U310KeHHOI B MOK 62127-1 AN HaxOXAeHUs NMUKOBOro 3HAYEHUSA MHTerpana oT KBaApaToB AaBNeHUs B
nmnynbce, C y4eToM TOrO, YTO [/19 BCEX TOYEK U3MEPEHUSA 3TV 3HAYEHUss HEOBX0AMMO YMHOXaTb Ha KOad-
PUUNEHT aKyCTUYECKOTO 3aTyxXaHus.

5.2.2 BblynucneHne mMexaHnM4yeckoro nHaekca

MexaHuyeckuin nHgekc Ha rnybuHe zMlicnefyeT BblYUCAATL MO hopMyse, NnpuBefeHHo B 3.32. kak

M, . Pr.o(*M»Kwt'1/2 dla)

roe Cw =1 MMa Mly-'*;
Pr.a(2Mi) — nukoBOe aKyCcTU4eCKoe faB/ieHne pa3pexeHus c y4eToM 3aTyXxaHus Ha rnybuHe zul;
f— yacToTa aKycTU4YecKoro Bo3gencTeus.

5.3 OnpepenieHHo TEMNMOBOTO UHAEKCA — 06 Me NOSTOXeHUs

MeTopg onpegenexHvs TeEN0BOr0 MHAEKCA 3aBUCMT OT MOZENN OLEeHMBAeMOi TKaHu (MoJesn TKaHu
ana TIS, TIB unn TIC), agnsa mogenein TIS n TIB3To NOTpo6YeET BbIUMCAEHNUS 3HAYEHWI «HA MOBEPXHOCTU» U
«HUXE NOBEPXHOCTM», YTOObI B3ATb 60MbLUEe U3 HUX. 15 KOMOGUHUPOBAHHbLIX PEXUMOB 3HAYEHUS «Ha NoBep-
XHOCTU» N «HWXKE NOBEPXHOCTU» BbIUMC/IAIOT M OL,EHUBAIOT N3 CKAHUPYIOLUX U HECKAHVPYIOLMX PEXUMOB
Tak, 4To6bl NokasbiBaemblit Tl 6bI1 HAMGONBLLIUM N3 ITUX CYMM.

MeToabl onpefenieHns KOMMNOHEHTOB «Ha MOBEPXHOCTU», «HMWKE MOBEPXHOCTU», «CKAHUPYHOLLUX» W
«HECKaHUPYHOLMX» U3M0XEHbI HUXE.

MpumevaHunsn

1 TennoBble MHAEKCHI SABNAIOTCA HAAEXHOW OLEHKOW, 6a3npyloleiics Ha akyCTUYEeCKON BbIXOAHON MOLLHOCTH,
TpebyeMoli 411 NoBbILLEeHNS TeMnepaTypbl Ha 1 GC B TkaHW, COOTBETCTBYHOLLIEH «MOAeNN OAHOPOAHON TKaHW C 3aTyXaHu-
em0.3a6 cm-1 «MI'u"1 (1). u MOryT He COOTBETCTBOBATL NMOKa3aHUSAM paguomMeTpa Uam Apyroro nogo6HOro emy nusmepu-
TesIA MOLLHOCTM NPOCTbIX UK 3aMOSIHEHHbIX WMMY/bCOB 3HAYNTENbHOW ANTENbHOCTY, BbI3bIBAIOLLMX CYLLECTBEHHOE
noBblLLeHne Temnepartypsbl (2).

2 MeToabl onpegeneHnsa napameTpoB 06/1yHeHNA HE YYUTLIBAKOT NepeHoC Tensia OT NOBEPXHOCTU npeobpasosa-
Tens. Kak 9T0 nokasaHo B npunoxexun C.
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54 Onpe,qeneHVle TENNOBOINo MHAEKCa B HECKAHNPYOLWNUX pexnmax

5.4.1 OnpepeneHue TeNN0OBOr0 MHAEKCA MATKOW TKaHW NS HECKAHUPYIOLWUX PEXUMOB
5.4.1.1 OnpegeneHne TENOBOTO MHAEKCA MATKON TKAHW «HA MOBEPXHOCTU» A1 HECKAHUPYIO-
WNX pexnmos 77Sas ns
TennoBoil WHAEKC MAMKON TKaHW «Ha MOBEPXHOCTU» AN1A HECKaHMPYKOLEero pexuma ANns Kaxgown
Mogenun nsnydyeHus T/Sab nscnepyet BblUUCAATL NO hopmyne
T,0 p1*l4wf (12)
,,nab.ns™ ~Z ]
WTS.|
roe Cr/S1 = 210 mBt My,
P, ,, — orpaHuyeHHas KsajpaToM BbIXOJHasA MOLHOCTb;
fawf— yvacToTa akycTuyeckoro Bo3gelicTeus.
5.4.1.2 OnpepeneHue TeN/I0BOro MHAEKca MATKOW TKAHU «HUXE NOBEPXHOCTU» ANS1 HOCKAHUPY-
HOLWKUX pexnmoB 77She ns
Fny6uHy ans TIS zs ns gNs Kaxgo Mofenun N3nyyeHns B HECKAHMPYIOLWEM pexume creayeT onpe-
[enATb No AnanasoHy pacCTOsIHUIA BAOMb OCY Ny4Ka [0 NIOCKOCTU C Hanbonee HA3KMM 3HAYEHNEM BbIXO -
HO MOLLHOCTW C y4eTOM 3aTyxaHus, npyu 3TOM NpousBefeHne NPOCTPaHCTBEHHOIO NuKa ycpeaHeHHOoW
Nno BPEMEHV MHTEHCUBHOCTM C yYeTOM 3aTyXxaHus Hansowanb B 1 cM240/MKHO 6bITb MakcumasnbHbIM. s
z Zzbp paccTosiHMe 40 TOUKM C MakCMMasibHbIM 3HaYeHneM 3TOro napameTpa cnefyeT BblUUCIATL U3

Zs ns = paccTosiHue fo makcumyma [min(/spla Jz) ml cm2. PJz))]. (13)
MpumeyaHune — Ob6oCHOBaHWE yCrIOBUA  ME* T AaHo 8 npunoxeHun A

TennoBoil MHAEKC MATKON TKaHU «HWXEe MOBEPXHOCTW» A1 HECKAHUPYIOLWEro pexunma Ans Kaxgoun
mogenun nsnyyeHus TISB6IBcneayeT 6paTb NO MEHbLUEMY U3 3HAYEHWIA, BbIYNC/IEHHBIX MO hopmynam
T-.0 Pa(zs, Mityarl (14)

"Aps.ns= - J1---
°rs,

W

"opla.0 M, M Yay( (15)

TIS,
bs. s Cr«.2

roe CTIS |, =210 mMBT Ml
CT)S 2=210 mBT cm-2 Mly;
PU(2s ns) — BbIX0AHAs MOLHOCTb C YYETOM 3aTyXaHUsi Ha paccTosHum zs ns ans TIS;
— yacToTa aKycTu4eckoro Bo3felicTBus;
/50la a( z5 ns) — NPOCTPaHCTBEHHbIN NUK yCPeAHEHHOV N0 BPEMEHN MHTEHCUBHOCTU C y4eToM 3aTyxa-
HUSA Ha paccTosaHun zs ns ana TIS.

MpumeuvaHune — Takkak TISbi m cnegyeT onpeaensTb Ha ocn Nyyka, To /wla(z) MoxeT 6bITb annpPOKCUMMPO-
BaHO 3Ha4eHveMm /|a(z) Ha ocu nyuka.

3HaueHne 77Sbs nsHa ry6uHe zs nsonpeaensioT u3

TiSh 1 (2sms’amt “spuea2s.nshjwi ! (16)
s.n, = mml[ cus 1 IS

(cm. Tabnvyy A.2 npunoxeHus A).

5.4.2 OnpepgeneHve Tens0BOro nHaekca Koctu TIB 4N HECKaHMPYOLWNX pexumoB

5421 OnpepgeneHve TennoBOro MHAeEKca KOCTUM «Ha noBepxHocTu» 77CM (= 77Sas ns) Ans
HECKaHUPYLWMNX pexumosn

Ona kax[oh MoAeny n3NyyeHns BHECKAHMPYIOLWEM peXxnme Tena0BOo MHAEKC KOCTU «Ha NOBepX-
HOCTU» cnefyeT BblYNCAATb No hopmyre

TiCr%- TIBas I (17)
Crc

roe CTIC=40 mMBT ecM"1;
P — BbIxogHasA MOLWHOCTb;
Deq — 3KBUBAJIEHTHbIW AnaMeTp anepTypbl.



FTOCTPM3K 62359—2011

MpumeuyaHue — [/8M rsu3BECTEH Takke Kak TEnj0BoV MHAEKC YepenHoi kocTu TtCA.

5.4.2.2 OnpepgeneHne TENNOBONO MHAEKCA KOCTU «HUXe NOBEepXHOCTU» TIBbi nsansa HeckaHupy-
IOLWNX pexumos

Ona kaxpol MoAenn U3nyvyeHns B HECKAHMPYHOLLEM pexuMe 3HayeHue rnybuHbl Ana Tenn0BOro
MHAeKca KoCTW cnefyeT onpefenaTb U3 3aBUCMMOCTM (OT PacCcTOAHUS) NPOM3BEAEHNS BbIXOAHON MOLL-
HOCTM C YY4eTOM 3aTyXaHWs M MPOCTPAHCTBEHHOrO NuMKa ycpeaHEeHHOW BO BPEMEHU MHTEHCUBHOCTU C
y4yeToM 3aTyxaHusi Uan KBafpaTHOro KOPHS 3TOro npov3BefeHns. MecToHaxoXaeHWe MakCMMasibHOro 3Ha-
YeHus 3Toro npovssegeHns Ansa rnyouH, npesbllaoWwmnx 2bb. n onpegenseT rny6uHy rbv b kak

*b. NS = paccTosiHue go makcumyma (PJz) «/spta a(z)). (18>
MpumMmeyaHune — PesynbTarbl 06CyXaeHUs ycnosus zB” z 2BnpuBeaeHbl a npunoxeHnn A.

TennoBoil MHAEKC KOCTU «HUKE MOBEPXHOCTU» 77B0S NS A8 HECKAHUPYIOLWMUX PEeXMMOB cneayeT
BbIYNCNATL MO hopMysie

JPa(2b.ni) spta. u(2t>na) (19)
r'Bek.n,2 * - nnu
Wi8.1
—_— Ay (rb il (20)
nB=
' CrB2

B 3aBUCHMOCTU OT TOrO, Kakoe U3 3TUX 3HAYEHW1 MeHbLUE,
roe CTIB , =50 MBT scm~1;

CT1B2 ='4,4 MBT’
Pu(2b ns)— BbIxogHas MOLWHOCTb C YYeTOM 3aTyXxaHus Ha pacctosHum 2b b ansa TIB:

/spta (i(2b ns)— npocTpaHCTBEHHbIV NNK yCpeLHEHHON N0 BpEMEHU NMHTEHCUBHOCTM C Yy4eTOM 3aTyxa-
HUA Ha paccTtosHumn zb ns ans TIB.

NMpumeuaHune — Tak kak [18C rscnegyeT onpeaenaTb Ha OCK Nyyka, TO /Spe(z) MOXeT BbITb annpPoKCMMUPO-
BaHO 3HauyeHueMm /~(z) Ha ocu nyuka.

CneposartesnibHO, 77Bbs b Ha rny6uHe 2b b onpenensnoT Kak

ﬂ%bs M ;nrﬁ% [ n |»(r b. <Is)*spU a(r b.nk) Pu(2bot) (1)
1 nrm.2 |

(cm. Tabnuuy A.2 npunoxeHus A).

5.5 OnpegeneHne TennoBbIX NHAEKCOB B PeXUMax CKaHMPOBaHUSA

5.5.1 OnpegeneHve TensoBbIX MHAEKCOB ANA MSATKOW TKaHU B pexnmax aBToMmaTnyeckoro cka-
HUpoBaHUA

5511 Onpe,qeneHVle TENnAO0BbIX NHAEKCOB ANA MSATKON TKaHW «Ha NOBEPXHOCTU» B pexmmax
aBTOMAaTUYeCKOro ckaHnpoBaHua 77Sas sc

ansa Ka)K,qO[/‘I MoAdenun n3nydyeHua B pexnme aBToMmaTtnyeckoro CKaHmpoBaHus TennoBo MHAOEeKC anAa
MATKOM TKaHW «Ha NOBEPXHOCTU» cneayeT BblHNCAATL NO d)opmyne

Tls. - (22)

TIS.t

rge Cris , =210 mBT MIy;
P — orpaHunyeHHaa kBagpaToMm BbIXo4Has MOWHOCTbL (npu z = 0);
fanf — yacToTa akycTuyeckoro Bo3gencTBuS.
55.1.2 OnpepeneHve Ten0BbIX NHAEKCOB A1 MATKON TKAHWU «HWXE NOBEPXHOCTU» B pexumax
aBTOMAaTM4YeCKOro ckaHupoBaHus 77Shs sc
[ns kaxpoi mogenu U3ny4yeHus B peXxume aBTOMaTMUYECKOro CKaHVpOBaHUS TENJI0BOI UHAEKC AN
MSTKON TKAHU «HWXEe NOBEPXHOCTU» criefyeT BblUMCAATL NO hopmysie

p\m (23)
Ctis. 1

ra*, sc=tem.xC—

(cm. Tabnuuy A.2 npunoxeHns A).
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5.5.2 OnpepeneHne TennoBbIX MHAEKCOB A1 KOCTHON TKAHW B peXumax CKaHWpoBaHuA

5521 OnpefeneHne Ten0BbIX UHAEKCOB 4151 KOCTU «Ha NOBEPXHOCTU» B pexumax aBToMmatu-
yeckoro ckaHmpoBaHusa 77Csc (= T1Bau %)

Tennosble NHOEKCHI A/1A KOCTU «Ha MOBEPXHOCTU» B peXUMax aBTOMaTuyeckoro ckaHmpoBaHus crie-
AyeT onpefenaTb aHasIorMyHo TOMY, Kak X OnNpefensiioT B HeCKaHupyoLwmnx pexnmax (cm. 5.4.2.1), 3a ucknio-
yeHneM Toro, 4to Deq BbIuMCAAOT MO nowann anepTypbl CKaHMpPoOBaHUA

P ID.
TIC.. = TIB. (4)

rape CTic = 40 MBT scm*1;
P — BbIXOAHas MOLWHOCTb;
— 9KBUBAJIEHTHbI gnameTp anepTypsbl.

MpumMmeyaHune — 778a SCU3BECTEH TaKKe Kak TENI0BOWN NHAEKC YepenHoli KocTn 77Csc.

5.5.2.2 OnpefeneHne TeNN0BbIX NUHAEKCOB 4151 KOCTU «HUXE MOBEPXHOCTU» B peXumax aBToma-
TU4YecKoro ckaHuposaHusa 77Bbs JC
TennoBble MHAEKCHI A/19 KOCTU «HUXE MOBEPXHOCTU» 778" SCcnefyeT BblYUCNATL MO opmyse

(25)
™Sl

rgoe CTIS , =210 mBT MIy;
— orpaHuyeHHas KBajpaTtoM BbIXoAHAaA MOLWHOCTL (Mpu z - 0);
fawf — vacToTa akycTM4eckoro Bo3geicTBus.
(cm. Tabnvyy A.2 npunoxeHus A).

5.6 BbluMcneHus AN KOMGUHUPOBAHHbLIX PEXUMOB pPa6oThl

5.6.1 YacToTa aKycTM4YeCcKoro Bo3aeiicTeus

[ns KOMOGMHMPOBAHHBIX pPeXUMOB paboTel C MOAeNnAaMKU M3nyyeHna 6onee yem ofHoro Tvuna (3a
OAVH Nepunoj CKaHMpoBaHUSA) NpK pacyeTe MexaHN4yecKoro U TeNN0BbIX UHAEKCOB 4acTOTy akycTM4YecKo-
ro Bo3felicTBuA cnefyet paccMmaTpuBaTb OTAENBHO AN KaXA0n Moaenu.

5.6.2 TennoBoii nHAeKc

Mpn KOMOGUHMPOBAHHbBIX pexumax padboTel CMCTEMbl BKIaAbl TEN/IOBOTO UHAEKCA Kak «Ha NoBep-
XHOCTU», TaK U HUXe ee crieflyeT paccunTbiBaTb OTAE/IbHO A1 KaXKA0r0o U3 AUCKPETHLIX PEXMMOB, a 3aTem
CyMMUpPOBAaTb COOTBETCTBYIOLME 3HAYEHUSA, KaK 3TO NokasaHo B Tabnmue 1. na TIC Touka ¢ MakCUMaslibHbIM
NoBbILIEHNEM TemnepaTtypbl 6yAeT HaxoauTbes B6/IM3K NOBEPXHOCTM faTunka. Ana TIB nonoxeHne TOUkM ¢
MakcUMasibHbIM MOBbILEHWEM TemnepaTypbl 6yfeT 3aBMCeTb OT TOro, Kakoe U3 CyMMUPOBaHUA: «Ha noBep-
XHOCTU» Ansa TIS nnn «HMxe noBepxHocTu» Ansa TIB, faeT Hambobliee 3HayeHue (cMm. Tabnuuy 1). B nocneg-
HeMm cnyyae BbIGupaloT zb Kak rny6uHy, COOTBETCTBYHOLLYIO HECKAHVpYOLWeEMYy pexumy, T. e. 778bsns, Toraa
Kak BKnaj, B 778bB pexuma ckaHMpOoBaHUA OLLEHNBAIOT MO €ro 3Ha4YeHuo «Ha nosepxHocTu». Ana TIS nono-
XEeHMe TOYKN C MakCMMasibHbIM MOBbILEHNEM TeMnepaTypbl 6yAeT 3aBMCceTb OT coCTaBa KOMOUHUPOBAHHO-
ro pexuma. TIS go/mkeH 6bITb CyMMON BKNAL0B 77S3S «Ha NOBEPXHOCTU» A1 BCEX PEXUMOB AW CyMMON
BKNaA0B 77Sbs «HMKe NoBepXHOCTW» A1 BCEX PEXMMOB B 3aBMCUMOCTM OT TOTO, Kakoe 13 3TUX CyMMupoBa-
HWli naeT 6onbliee 3HavyeHne. Eciv cymmupoBaHme TIS «Ha NnoBepxHOCTU» 6onblue, To z5= 0. Ecnu cymmu-
poBaHue TIS «HWXe NOBepXHOCTU» faeT 6Gosblliee 3HauyeHuwe, TO B KayecTBe [NyOuHbl ana 77Sbs I,
COOTBETCTBYIOLLEN HECKAHUPYIOLWOMY PEXUMY, BbIOUPAIOT ZS, B TO BpeMS kak Bkiag B T/Sh5 pexuma ckaHu-
pOBaHMA OL,eHNBAIOT MO 3HAYEHMNIO «HA NOBEPXHOCTU». KOMBUHaLUK aTUX hopmyn AN KaXA0M U3 kateropuii
TennoBbIX MHAEKCOB CBefeHbl B Tabnuuy 1.

Ta6nuuya 1— Mpumepbl KOMBUHALMIA (hOPMYN ANS pacyeTa TenaoBbIX MHAEKCOB Pas/MuHbIX KaTeropuii

ngegggﬁg KomByHaLWM 3Ha4eHi TervioBbIX MHAEKCOB A/19 pas/ivHHbIX PEXVIMOB (ChopMy/ibl 151 KXKAOro AVICKPETHOTO pexviMa
i npuBeseHbl B Tabnmue A.2. MpUIoKeHns A)
vHaekca
TIC I TIS, = 2>CWn, T | T/IC,. It

JIvenpoTumo PEX/VI Mo<*aHupyxnLoo_TPS CKaHupytoLLyie TP
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OkoHuyaHne Tabnuubl 1

ﬁﬁg;%”rg KomByHaLmm 3HaueHuli TenoBbIX MHAEKCOB A5 Pas/INyHbIX PEXVIMOB (ChOpMyIbl A1 KXKAOMO AVCKPETHOI pexivia
nHaeKca npvisefeHsb! B Tabrmue A.2. NpWiokeHs A)
TIB
Wax I +
pUCKPETHIMO posiumn  OOCXPaTUbLT peMunbl \ cAauMpykHuMo TPs
+ Maxi £ 7/SN ni. N 7/Bbj s
}- VECK/MVIDYIOLLYO. TPS HecxaHupysi>upa_TPs  J
TIS
Max: E£T/Sas. £7/8" = £r/Seaslc +
PUCXPCTMB'B PEXUVBI  PocxpeTubla PEXUNDI cxanmpyknumoTPr
\ 1
+ Max| InS MM, Z T.BbA ST
|_mBc«B«upynmu|/e_TP3 Hac*amupytowmo_TPx J

MpumeyaHune — «ckaHupytowme_7Pa» o3HayaeT MOAENN CKaHMPOBaHWA, Hanpumep B-pexum. «HeckaHu-
pytowme_lPa* o3HayaloT HeckaHupyoLLme Mogenun, HanprMep UMMyNbCHO-BOIHOBOM Jonnep. Jonnep HenpepbIBHO
BOJIHbI, M-pexum.

5.6.3 MexaHu4eckuin nHgekc
MexaHU4eCcKUin MHAEKC AN KOMBUHUPOBAHHLIX PEXWMOB paGoTbl AO/MXEH NPeACTaBNATb AUC-
KPEeTHbIi peXuM C Hanbo/bLIMM 3HAYEHNEM MeXaHU4eCcKoro nHaekca.

5.7 KpaTKVIVI nepeyeHb N3MepdaemMbliX BEIMYUH ONA onpegenieHna MHOEeKCOB

B Tabnuue 2 npuBeAeH nepeyeHb akyCTUUECKMX NapamMeTpoB, HE06X04MMbIX A/ ONpefeNeHns Kaxio-
ro U3 MHAEKCOB 6e3onacHoOCTU. Tak Kak /1 pacyeToB 3TUX MHAEKCOB TPEOYIOTCSI BE/INUUHBI, N3MEPEHHbLIE B
cB06OAHOM MOJ1E, HO C y4eTOM 3aTyXaHusi, TO B Ta6uLy BKIOUEHbI Kak M3MepsieMble BeIMUMHbI, Tak U uX 3Ha-
UEHWs. NepecUnTaHHble Ha 3aTyxaHue.

Ta6nuua 2— lNepeyeHb akyCTUHECKMX NapaMeTpoB, HEOBXOAUMbIX 415 ONPeAeNeHNs UHAEKCOB

TIS ncsm>
" TIS™ (HHE NOBEPXHOCTU TIB" (H/KE NOBEPXHOC TN,
ViHpexc w (Hal'[mpxl—m'ﬂ/l) ( ) ( ) (Ha noBepxHocTU!
[e¢} [ee} co 6e3 c
Pexum BCE  CKaHMpOBaHMEM  CKaHMPOBaHVEM CKAHVIOBAHIA CKaHvpoBaHvem . CKaHMpOoBaHVEM
1 6e3 Hero < 1 (-" «BB.A P 1 6e3 Hero
X X X X X X
p X
Al-1 X X X
K X X
UJP, n X X
pH X X X
P'o X X X
=p7) X
0.* X
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NHpekc

Pexum

« X

TISM

Ml 77SM [HuXe NnoBepXHOCT 1)

[Ha noBepxHOCT 1)

(e¢] co
6es
oce CKaHunpoBaHuem caHuposaHuem
cKaHMpoBaHNA
n 6es Hero

X X
X

X
X X

. — TpebyBTCA ANA ONpeAeneHUs UHjeKca.
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7/C (770as)

M 8bb (HWXEe NOBCPXMOC.'NN)
(Ha NOBEPXMOCTM)

@ co
6es
CKaHupoBaHuem CKaHupoBaHuem
ckaHupoBaHus
n 6e3 Hero

<mr'S«ic>
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MpunoxeHne A
(o6s3aTensHoe)

O6ocHoBaHve AN BBeeHUss Mofeneii NHAeKcoB

Al O630p

B HacTosiLLemM NpunoxeHun npuBefeHO 060CHOBaHWE W flaHbl PEKOMEeHZALMM K UCMOMb30BaHUID hopMyn Ans
MeXaHW4YeCKOro 1 Tena0BbIX MHAEKCOB, NPEACTaB/IeHHbIX B HACTOSILLEM CTaHAapTe. 3T 060CHOBaHWS NOAKPEN/IEHbI
CCbI/IKaMU Ha My6nKaLumm, B KOTOPbIX OblM BbiBEAEHLI COOTBETCTBYIOLLME hOPMY/ibl. Kak 6b/10 NOATBEPXAEHO @ MHOrO-
UMCNIEHHbIX ANCKYCCUSAX MO 3TUM Ny6AMKaLusM, OCHOBY Mogeneii Ana MIun Tl coOCTaBASIOT 3KCNEPUMEHTa/IbHbIE flaHHbIE.
Hacroslee npunoxeHue He NpeTeHAyeT Ha Kakyro-Mbo nHTepnpeTaLmio 3KCnepuMeHTasIbHbIX JaHHbIX, U N03TOMy, A5
NyYLlero NOHMMaHKs NpeACcTaBNeHHbIX B HACTOSILLEM CTaHAapTe MoAesneil, HacToATENbHO PeKOMeHAYeTCA BHUMAaTe b-
HO U3Y4nTb CCbISIOUHYIO AOKYMEHTaLMIO.

COOTHOLLEHNS MEXAY pa3NIMUYHbIMK NapaMeTpamn akyCTUHeckoro Bbixofa (Hanpumep, akyCTUYEeCKON WHTEHCKB-
HOCTbIO0. AaB/IeHNEM, MOLLHOCTbIO 1 MP.) C TOYKWN 3PEHNs UX BAUSIHUA Ha 6ronornyeckre acpddekTbl B HACTOsLLee BpemMs
eLle HeoCTaTOYHO NOHSATHLI. OYEBMAHbI ML ABa OCHOBHbIX MEXaHW3Ma, CBSA3aHHbIX C 6UoNornyeckum atpchekTom Bo3-
felicTBns ynbTpa3Byka — TEN0BoOi U MexaHudeckuin (12]. (13). B HacToAlem cTaHgapTe NpuBEfEH YHUBEpPCa/IbHBbIl
MeToZ pacyeTa napaMeTpoB aKyCTUYECKOro BbIXOAa, CBSI3aHHbIX C MOTEHLMaIbHOM ONacHOCTbIO 3TUX GUONOTNYECKNX
3hheKToB. ITOT METOA pacHeTa OCHOBAH Ha ABYX MpUHUMNAXx:

a) uMHdhopMaumsi Ao/HKHA NPeAcTaBnsiTb MEXaHUYeckuini M TensnoBoi 6roadbchekTbl HenocpeacTBEHHO B Tene
naumeHTa (to vivo). C 3TOi TOYKM 3peHUs BbIGOP MHAEKCOB O3HAYaeT yXOf OT abCO/MOTHbIX 3HAYEHWUN, HE VMEHOLLMX
HEenocpeACcTBEHHOro OTHOLLIEeHUs K bruoadichektam;

b) BbI3BaHHbI YNbTPa3BYKOBbIM 06/lyYEHNEM HArpeB TKaHW W 3HAYEHUS] aKyCTUYECKOro JaB/IeHUSi pPEKOMeHZY-
eTcsl NoAAepXmBaTb HA CAMOM HU3KOM YPOBHE, AOCTATOYHOM OfHAKO AN1A MOJSyYeHUs1 AMArHOCTUYECKOW WHhopMaLmm
(npvHumn ALARA).

A.2 O6wue nonoxeHusa

A.2.1 O6ocHoBaHue Bbibopa koadhdumumMeHTa akyCTMUYeCKoro 3atyxaHusa B 061y4yaemMoil TkaHm

KoahbhrumneHT akyCcTMYeCcKoro nornoLweHns B 06bl4HbIX MATKMX TkaHaX paBeH 0.87 gb cm-1 MIu*l B cBsisn ¢
TeM. 4TO aKkycTuyeckoe 3aTyxaHue nogpasymeBaeT He TONbKO MOr/IoLeHVe, HO 1 paccesHue, nanddysuto, To kKoaddu-
LMEHT aKycTUYeCcKoro 3aTyxaHus Bcerga 6onblue KoadruymeHTa akycTM4ecKkoro noriolweHuns Anas Toli e camoi
TKaHW 1 NpU TeX Xe cambIX yCoBuax. TeM He MeHee A/1a obecneyveHns 3afaHHbIX NpefenoB MUHUMasIbHON 6e3onacHoc-
TV NMpU MOAE/IMPOBaHUM MPOXOXAEHWS YNbTpa3Byka K paccMaTpuBaemoit 06nactv TkaHu (MULIeHW) KoadhhuumeHT
aKyCcTU4YecKoro 3aTyxaHus BblompatoT pasHbiM 0.3 g6 a r1 Mruy-1

Bbi6op 04HOPOAHON cpefibl NPOXOXAEHUS YNbTpasByka K MHTepecytoleii 061acT 1 3HaveHns koadduumnerTa
akycTuyeckoro 3atyxaHus (pasHoro 0.3 gb -cm*1-Mrly-1) ABNSeTCA KOMAPOMUCCHBIM. Bblan OLEHEeHbI 1 OTBEPrHYTHI
MoAenn 3aTyxaHus c (OMKCMPOBaHHbIM paccTosHueM (14). a Takke MOAENU OAHOPOAHOW TKaHW C 3aTyxaHuem
0.5 b cm-1 Mlu-1, 06bIYHO NPUMEHSEMbIE NPU PaAMOIOTMYECKMX UCCefoBaHusAX U B axokapauorpaduun. OgHako
1cnonb3oBaHue 6os1ee Yem OAHON MOAENU 3aTyxaHusi BfieyeT 3a co60i yCnoXHeHne ybTpa3BykoBol annaparypsbl (cuc-
TEMbI) U cO34as10 Obl AOMOMHUTENbHBIE TPYAHOCTY ANSi MOSb30BaTeNs Npu BbliGOpe TOW WM MHOW MOAENN 3aTyXaHus.
Mpy JOCTUTHYTOM KOMMPOMKCCE B BbIGOpe MOAENN 3aTyxaHusi MexaHU4Yeckuii 1 TeN0BOM MHAEKCHI MPOCTbI Kak AN1s pea-
nu3auum B npubope (cucteme), Tak U A8 UCNONb30BaHUS, U. YTO HaMbonee BaXHO, OHM 0b6ecneynBaoT NoNb30BaTENHO
YCTaHOBKY MUHUMaJSTbHbIX YPOBHE aKyCTMYEeCKOro BbIXOAa, & 3HAUYMT Y NOTEHLMa/IbHOTO prcka OT Y/IbTPa3ByKOBbIX BO3-
OelCTBUIA.

A.2.2 Tennosble CBOWCTBA TKaHW, NCMOb3yeMble 41 BbIYNCAEHNS TENOBOTO MHAEKCA

O60CHOBaHNA COOTBETCTBYIOLLMX XapaKTepUCTUK TKaHW, NCMOMb3yeMblX A8 BbIYUC/IEHNS TEMI0BOrO MHAEKCA,
npvBegeHsl B (14). (22). (25). (27).

A.2.3 MexaHunyeckue CBOWCTBA TKaHW, NCMOSb3yeMble A5 BblUNCEHNA MeXaHW4Yeckoro nHagekca

O60CHOBaHUA COOTBETCTBYIOLLMX XapakTepUCTUK TKaHW, WUCMOMb3yeMbIX A/11 BbIYAC/EHUS MeXaHU4yecKoro
nHAekca, npusegeHsl B (21). (22). (24). (27).

A.3 MexaHunuyeckunit ungekc (M/)

A.3.1 O6ocHoBaHue

MexaHun4ecknii MHAEKC BbIOUPAIOT B BUAE 3HAYEHWS, CAYXallero WHAMKATOPOM BESIMUMHBI MEXaHU4YeCcKUX
3ahheKToB Npu 06/1yUEHUN TKaHWU. DTOT UHAEKC BBEAEH A/18 OLEHKM NOTEHLMasIbHOTO pucka Taknmx adidhekToB, npumepa-
MU KOTOpbIX SBMIAIOTCA: NepeMeLleHne (Uan TeYeHUs) YNPYrMx rasosbixX My3bipbKOB MPU NPOXOXAEHUN YbTPa3ByKOBbIX
BOJIH Yepes TKaHb, IHeprus, BblAensaemas npy CX0MbIBaHUN Ny3bIPbKOB (T. €. KaBUTaLMK) MUKPOHHbIX pa3mMepos.
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HecmoTps Ha To, 4TO NoKa eLLe He OMy6/IMKOBaHbI Kakne-mbo HebaronpuaTHbIE Cydyan MexaHU4Yeckoro Bo3aeii-
CTBMSA Ha OpraHv3M YesioBeka y/nbTPa3ByKOBOro 06/1ly4eHNs C BbIXOAHLIMU YPOBHAMU, XapakTepHbIMU AN YAbTPa3ByKo-
BOr0 [MarHOCTUYECKOro 060opyAoBaHWA, NPUBEAEM HEKOTOpble MPeACTaB/ieHNs O BO3MOXHBIX MPOSIB/IEHUSIX 3TOrO
BO3AeNCTBUSA:

- 6103chchekTbl MEXaHNYECKOTO XapakTepa B IMTOTPU/ICUN CBA3aHbI C MUKOBbIMW AaBNEHNSMU B YNIbTPa3BYKOBOA
BOJIHE, AMana3oH KOTOPbIX MHOTAA XapakTepeH 1 ANa AnarHOCTUYECKUX Moneit, XoTa un Ana 6onee HU3KUX YacToT;

- 3KCMEePUMEHTBI In vitro N UCCNefoBaHUA Ha NPOCTbIX OpraHW3mMax nokasaay BO3MOXHOCTb HACTYMN/IEHUS KaBuUTa-
LMK B AMana3oHe 4acToT W JaBfieHnii, UICMOMb3yeMbIX B y1bTPa3BYKOBOM AMarHocTmyeckom obopygosaHum [15],

- B psige nabopaTopuii Npy BO34eCTBUN Ha XVMBOTHbLIX MMMY/IbCHOTO 06/1y4eHUs C YPOBHAMM, NOAOOHBIMU UCMONb-
3yeMbIM B Y/IbTPa3BYKOBOM AMarHoCTUYeCcKoM 060pyAoBaHMm, Habnoaanock KpoBoTeyeHne B nerkux. OgHako atu
3ahheKTbl ObIM 06HAPYXKEHBI B IKCNIEPUMEHTAX C MOJIOAbIMU 1 B3POC/IbIMU OpraHn3Mamu, B aMO6proHax OHU He BCTpeya-
nucsb (16). [17J.

A.3.2 3ameyaHnsa OTHOCUTE/NIbHO MeToja pacyeta

Ycnosus, Npu KOTOPLIX NPOABSAIOTCA MexaHnveckne aeKTbI, ellle He BbIACHEHbI OKOHYaTe/lbHO. TeM He MeHee,
N3BECTHO, YTO BEPOSATHOCTb BO3HUKHOBEHUSA MexaHnueckux adphekToB yBenmunsaeTcsi C pOCTOM aMMUTyAbl akycTuyec-
KOO fjaB/IeHNs1 pa3pexeHns 1 yMeHbLUaeTcsl C yBe/IMYEeHMeM YacToTbl y/bTpasByka. Kpome aToro, no obLienpuHaTomy
MHEHUIO NoNaratoT, YTO CYLLLECTBYET HEKWI NOPOroBbIli YPOBEHb aKyCTUYECKUX NapaMeTpoB, KOTOPbIV AO/MKEH ObITb Npe-
BbILEH /19 HACTYNIeHna MexaHuyeckux addpexktos (18)—(20).

HecmMoTps Ha TO. UTO HEKOTOpble pe3y/nbTaTbl IKCNEPUMEHTOB NpeanonaratoT IMHEVHY0 3aBUCUMOCTb OT YacTo-
Tbl (21). 6b11a BbIGpaHa 601ee cnabas 4acTOTHas 3aBUCYMOCTb MEeXaHWYeCKoro nHgekca — B BUAE KBaApaTHOro KOpHs
OT YacToTbl. Mo3aTomy B 3.32 MeXaHUUYECKUI MHAEKC onpefeneH Kak

w _P.,(*«,) C 2 A-1>

roe Cw - 1 MMa Mry-1'2;
pr U2W) — nukoBoe 3Ha4YeHWe akyCTUUYEeCcKOro AaBneHUs paspexeHns ¢ y4eTOM 3aTyxaHus Ha PacCTOSHUM i '

zU(— paccTosHve ana Ml.

(aw, — vacToTa akycTU4eckoro Bo3aencTeus.

Mo AOCTUrHYTOMY corfalleHuto (22) 1 B COOTBETCTBUM C HACTOALLMM CTaHAAPTOM 3HaYeHwve pr U cneayeT onpege-
NATb Ha OCU MyyKa Ha PacCTOAHUW, COOTBETCTBYIOLLEM MaKCUMAasIbHOMY 3HAYEHUI WMHTerpana WHTEHCUBHOCTU B
MMnynbce ¢ y4eToM 3aTyxaHus. CMbIC/1 COCTOUT B TOM. YTOObl YMEHbLINTb TPYAOEMKOCTb U3MEPEHUiA, Npu KOTOPbIX
MOJSIOXKEHVE W 3HaYeHue p, Wzui) npegnonaraloT NPMMEpPHO pPaBHbIMU MOSTOXEHWIO 1 3HadYeHuto pr 0(2). 3To gonyueHve
CTaHOBUTCA Hanbonee TOUHbIM, KOr4a pacnpocTpaHeHye BOMHbI AaBNEHNS NpubmxaeTcs KnnHeinHoMy. B To xe Bpems,
KOrfja NosioKeHne 1 3HayeHne Makcumyma p, a(2) otmyatoTces oT p, a{rw) (CTaHOBATCSA 06bIYHO KOPOTKUMU U GOMbLUN-
MW). TO 3TO CBUAETENbCTBYET O HEIMHENHOCTY pacnpocTpaHeHus.

A.4 TennooW nHaekc TI

A.4.1 O6ocHoBaHue

A.4.1.1 O6wue nonoxeHus

CoOTHOLLEHNE MexXy NOBbILLEeHneM TeMnepaTypbl 1 TEMI0BbIMW G1OA0TMYECKUMU ahdeKTamMmmn B TKaHSX XOPOLIO
MN3BECTHbI N0 pe3y/ibTaTaM MHOroYUC/IeHHbIX nccnegoBanuii (1). (5). (7). (8). (14). (23). (24). B To BpeMs kak namepsieMble
napamMeTpbl akyCTMYeCcKOro BbIXoAa, Takune kak: P — BbIXxoAHasa MOLWHOCTb. /la— ycpefHeHHas BO BPEMEHU UHTEH-
CUBHOCTb M /§la— ycpefHEeHHbIl BO BpeMeHV NPOCTPaHCTBEHHbIA MUK UHTEHCUBHOCTU — HE NOAXOAAT camu Mo
cebe B KayecTBE MHAVKATOPOB WM CPEACTB OLEHKM NOBbILEHUS TeMnepaTtypbl 06/Ty4aemMoii ybTpasBykOM TKaHu, UX
KOM6BMHaLUA (COBMECTHO C HEKOTOPLIMM FreOMeTpUYeCcKMMY napameTpammn) MOXeT BbITb UCNoNb30BaHa AN5 BbIYUCIEHUS
MHAEKCOB, 06ecrneynBatoLLMX OLIEHKY pUCKa OMacHOro BO3AENCTBMSA MOBbILLEHWS TeMMIepaTypbl Ha MSTKyl TKaHb Uan
KOCTb.

W3-3a TpyaHOCTE B NpefckasaHni 1 TepMOMOZETIMPOBaHNY MHOXECTBA BO3MOXHbIX M/I0CKOCTEN ybTPa3ByKOBO-
r0 CKaHMpPOBaHWUA WUCNONb3YHOT YNPOLLEHHblE MOAENN, OCHOBaHHbIE Ha HEKOTOPbIX YCPeAHEHHbIX YCN0oBUAX. BbigeneHsbl
TPW KaTeropuu TenaoBbIX MHAEKCOB, [OCTYMNHbIE A/17 BbI6Opa Nosb30BaTesieM, COOTBETCTBYOLLME pa3/IMYHbIM aHaTOMU-
YeCcKUM KOMOMHALUMSAM MATKO TKaHW 1 KOCTU 1 BCTpeYaloLLMecs B pasInyHbIX pexvmax Bu3yanusaumm (cm. Tabnuuy A.1).
Kaxgas v3 kateropwii 6asupyetcst Ha ofHoli uin 6onee MoAenax TenI0BOro MHAeKca. 3HaveHus Ans Kaxaoi n3 nepe-
YMUCNEHHBIX B Tabnuue A.1 Moaeneii BbIYMCAAIOT M AAI0T U306paXEHNA HAMBONbLUMX U3 HKX.

A.4.1.2 O6ocHOBaHWe BbIbOpa TOYKM C MaKCMMasibHbIM MOBbILLEHWEM TemMnepaTypbl

MonoxeHne TOYKM C MakCUMaslbHbIM MOBbILLEHWEM TeMMepaTypbl 3aBUCUT OT YC/I0BUIA pacnpoCcTpaHeHus ynbTpa-
3ByKa B Tesie yesioBeka. MakcumasibHOe NoBbIleHne TemnepaTtypbl npegnonaraloT B6/M3n NoBEPXHOCTU, €CNN YNbTpa-
3BYKOBOIA My40K NPOXOAUT Yepes KOCTb, Haxogslytocs B6am3n nosepxHoctu (MC). Ansa TIB npegnonaratoT, 4TO Makcu-
MasibHOe MOBbILLEHWE TeMnepaTypbl HAXOAUTCA WK NOA NOBEPXHOCTLIO pasfenia TKaHu WU KOCTW, UKW Ha MOBEPXHOCTH
MSITKO TKaHW. B 3TOM cnydae BbIYMCNAKT 3HavyeHus TIS AN MATKON TkaHu Ha ee noBepxHocTu (chopmyna A B Tabnu-
ue A.2) n TIB Ana KocTu HMxe ee noBepxHocTu (chopmyna D B Tabnvue A.2). 3aTeM 6epyT MakCUMasibHOe U3 3TUX 3Hade-
HWiA. Mofo6HBIM Xe 06pa3oM MakCuMasibHOe MOBbILLEHWe TeMnepaTypbl B MOAEN OfHOPOAHON MSArKON TKaHW MOXeT
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6bITb Kak Ha ee MOBEPXHOCTU, TakK M HIDKe ee. Tak YTo [/S onpefensioT kak MakCuMasibHOe 3Ha4YeHue 13 pe3ynbTaTos,
BbIUMCNEHHbIX MO chopmynam A n B Tabnuubl A.2.

A.4.1.3 O6ocHOBaHVe BbibOpa paccToAHUA 40 TOYKM pa3pbiBa zhp

Mofpo6Hble uccnenoBaHnsa BAOMb OCK NlyHKa Ha pacCTOSHMAX, MPeBbIAoLLIMX PACCTOSHNE A0 TOUKW pa3pbiBa
r bp. fatoT pesynbTathbl M3MEPeHUiA Bcex NapaMeTpoB [/ «HUXe NOBEPXHOCTU®.

Kak BnepBble yCTaHOB/IEHO B (22]. CMbIC/IOM BBeAeHUs zbp 66110 NpoBefeHVe n3mepeHuii B 061actn 6amkHero
nonsi. OAHOW W3 Lenein aToro SBNSETCSH CHUXEHWE BUSHWS HEBbINOIHEHUA YCNOBUI coBnadeHuns a3 akycTU4Yeckoro
[aBneHus 1 konebatenbHON CKOPOCTU YacTuL, ANA KOTOPOro U3 UHTerpana KeagpaTos AaBfieHus B uMnynbce (pps/)
BbIYNCNAIOT MHTErpan UHTEHCUBHOCTU B uMmnynbsce (p/f).

MpumeyvaHunsn

1 Kak paccmoTtpeHo B A.4.1.6 1 A.4.1.7. 3Ha4eHNs TENOBOI0 UHAEKCA HUKE NMOBEPXHOCTU 3aBUCAT B OCHOBHOM
OT aKyCTMYeCKOlM MOLLHOCTU, & 3HAYeHNS MEXaHWYEeCKOro NHAeKca — OT akyCTUYEeCKoro AaBneHuns. 13-3a aToro MoxeT
nokKasaTbCsi He CTOJ/Ib BaXKHbIM pasnnuune B hasax akyCTUHeCcKoro AaBneHns u konebaTesibHoi ckopocTn. OfHako MEeHHO
npeanosioxeHne 06 0AMHAKOBOCTU ha3 3TUX BENIMYMH, MPUHATOE B HACTOALEM cTaHAapTe, SBNAETCA HeoO6XOAUMbIM
YC/OBMEM pacyeTa MHTEHCMBHOCTU MO pe3ynbTaTtaM U3MepeHnit faBneHns.

2 B ctangaptax AIUM/NEMA. BbinyLeHHbIX A0 (22]. 3HaYeHne ToukM paspbiBa z_min = mtn(X_Oim. Y_Dim), T. e.
6bl/1 NCNOMIb30BaH MVHMUMaSIbHBIV pasmMep anepTypbl U3y4YaloLero afieMeHTa. 3To 3Ha4YeHre COOTBETCTBOBAJIO YC/O-
BUIO HAXOXAEHWSA BHYTPU rpaHuL, 6nmxHero nons ana 3afaHHoin KombuHaumm fatymka u CUCTEMbI.

A.4.1.4 O6ocHOBaHVe BBeEeHUSI OTpaHNYeHHOl KBaapaToM BbIXOAHOW MOLLHOCTU 1 ee 3Ha4YeHns C y4eToM
3aTyxaHusa

Kak paccmoTpeHo B A.4.1.2. A 4.3.1 n A.4.3.2 oNa MArkoit TKaHW, B3aUMOAECTBNE MeXAy pasmMepamm akycTmyec-
KOro nydyka v BANSHUEM OXNaXAeHus 13-3a nepdy3unmn onpegensieT MeCTOHAXOXAeHNe MakCMMyMa NOBbILLEHUS TeMne-
patypbl. MpegnonaraloT CKOpPOCTb Mepdly3vu, XxapakTtepusyemylo [AnvHoW nepdy3un B 1 cM. 3TO COOTBETCTBYET
cuTyauumm, Npu KOTOPOI ANS NYYKOB NoWaablo MeHee 1 cM2 BbIXO4HAaA MOLLHOCTb ABNSETCS cneuuasnbHbIM napameT-
POM MOLLHOCTK, @ A4/1a NY4KOB Nowazbo 6onee 1 cM2 cneyuasnbHbIM NapamMeTpoOM MOLLHOCTY SIBNSIETCA yCpeAHeHHas
MO NMPOCTPAHCTBY MHTEHCUBHOCTb, YMHOXEHHas Ha 1 cm2. 3TO NPMBOAMT K MOHATUI0 OrPaHUYEHHO KBaApaToOM BbIX0[-
Holi mowHocTn P1KL B kayecTBe napameTpa MOLLHOCTU «Ha NOBEPXHOCTU* N OrpaHUYEHHON KBaApPaToOM BbIXO4HOW
MOLLHOCTM C y4yeToM 3aTyxaHus P, [l aa kayecTBe napameTpa MOLLHOCTU «HIKe NMOBEPXHOCTU».

B (25] u [22] B kayecTBe napameTpa MOLLHOCTM ANS OUEHKN [/S «Ha NOBEPXHOCTU» B PeXUMax CKaHMpOBaHWS
MCnonb3yT napameTp P/X. MBT/CM. paBHbIil BbIXOAHOW MOLLHOCTW Ha eAuMHULY ANMHBI CKAaHUMPOBaHWA. B nepsom usga-
HUK HacTosiwero ctaHaapTa (IEC 62359:2005 Ed. 1) oTHoweHne P/X 6b1110 0603Ha4eHo kak P, 1 onpefgeneHo kak «orpa-
HWYEHHasi BbIXOAHAs MOLLHOCTb*. B NepBOM M34aHuy UCNOMb3YT Takxe annpokCUMaLmMio OrpaHNyYeHHO KBaapaToMm
BbIXOAHOW MowWwHocTH P, ,, Ans /S «Ha NOBEPXHOCTU» B HECKAHVPYIOLLIMX peXnmaXx, BbIYMCISEMO TONbKO TOraa, Kor-
Ja nnowaapb Bbixoda nyydka Ap>< 1.0 cM2, nannpokcrmMaumio orpaHMyYeHHol KBaLpaToM BbIXOAHOW MOLLHOCTU C y4ye-
ToM 3aTyxaHusa P1(I1 a B kauecTBe napamMeTpa MOLLHOCTU «HUKE MOBEPXHOCTU» ANt HECKAHWPYIOLLMX PEXUMOB.

B HacTosLLEeM (BTOpOM) u3gaHum ctaHgapta B opmynax ans NS «Ha noBepxHOCTU» [/18 BCEX PEXUMOB (CKaHWpY-
IOLLIMX 1 HECKaHUPYIOLLMX) MCnonb3ytoT P, A1 M 3Tn /S BbIYMCASIOT ANA BCEX pa3MepoB anepTypbl. ITO 06CTOATENbCTBO
06BACHAETCA CNeayLmMM:

A) P,., peKkomeHAyeTCs MPUMEHSATb B HecKaHupywwux pexumax pAna /S «Ha noBepxHoCTW*, a
P, ., .(r) — ansa IS «HWke NOBEPXHOCTMN.

B) OxupaeTtcs, 4To 3HavyeHus /S Ana CKaHMPYOLWEero  HeCKaHMpYyLero pexumos 6yayT nocTeneHHo c6au-
XaTbCs MO Mepe TOro, Kak YMC/I0 IMHWUIA CKaHMPOBaHWSI yMeHbluaeTcs A0 1 (T. e. pexvm CKaHMpOBaHWSA CTaHOBUTCA
HeckaHupyoLwym). B 3ToM cnyyae a5t 060UX PeXnMOB UCNONb3yT P, Ky

C) Mopasnstowee 601bWNHCTBO 13 70 BapMaHTOB, NPOMOAENMPOBaHHbIX B (25]. uMenu anepTtypy pasmepamu Y
(«WwWMpunHO NpeobpasosaTtens»), He npesbilalOWLMMU 1.0 CM. YTO 06eCNeUnBaUI0 OAMHAKOBbIE YNCIOBbIE 3HAYeHnst P/X
“'MnP, ., -

O) MHorve coBpeMeHHbIe YNbTPa3BYKOBbIE CKaHEpbl U AATYUKM 06eCcneynBatoT CKaHnpoBaHue cpasy B HECKO/b-
KMX naockocTax (Hanpumep, npu 3D nnm 4D ckaHnposaHum). B aTux cnyyasx ncnonb3yemsiii Boilwe napameTtp P/X (= P,)
(MOLLHOCTb Ha eAuHULY AJIMHbI B Hanpas/ieHUN CKaHWPOBaHWA) He COOTBETCTBYET ONpefe/ieHnto U He afekBaTeH.

[na T/S «Hmke noBepxHOCTW» B chopmyne B.2 B Tabnuue A.2 UCNONb3YIOT annpoKCUMaLnio OrpaHUYeHHO KBaj-
paToM BbIXOAHOV MOLLHOCTU C y4eTOM 3aTyXaHus.

A.4.1.5 O6ocHOBaHWe BBeAEHNA TENSIOBOr0 MHAEKCA «HA NOBEPXHOCTM» B HECKAHUPYIOLLEM U CKaHUPYo-
LeM pexunumax

Mcnonb3oBaHne TennoBOro nHaekca Ans markon tkanm (I/S) npegnonaraeT Mogenb PacnpocTpaHeHWsi B Of4HO-
poAHoii TkaHn. OfHa ocHOBHas chopmya npegycmarpuBaeT Bce c/lydyan NPUMEHEHUSI 3TOW MOAEN «Ha NOBEPXHOCTW®
Kak B CKaHMPYOLW KX pexnmMax (Takux, Hanpumep, kak B-pexum nnm LseToBoe KapTUpoBaHUe), Tak U B HECKaHUPYHOLLMX
(Takux, Hanpumep, Kak AonJepoBCKUE PexuMbl UM M-pexum).

Mo nHchopmavmu, npuBeaeHHol B (25] n BA.4.3, oTHOLWEHWE P/X, paBHOE BbIXOAHOW MOLLHOCTW Ha e4UHULY A HbI
CKaHVpOoBaHWA, UCMO/b3YIT B Ka4ecTBe napameTpa MOLLHOCTU Npu oueHke /S «Ha NOBEPXHOCTU» A1 CKaHUPYHOLLUX
pexvMoB. B nepBom usgaHunm HacToswero ctaHgapta (IEC 62359:2005 Ed. 1) oTHowweHue P/X 6b110 0603Ha4YeHo kak P,
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1 onpefieneHo Kak «orpaHnyeHHas BbIXOAHasA MOLLHOCTb». B NepBoM v3gaHuy UCNOMb3yoT Takke B Ka4ecTBe anmnpokcu-
Mauyn orpaHNyYeHHoR KBaApaToM BbIXOAHON MowHocTH P, _, aAns /S «Ha NOBEPXHOCTU» B HECKAHMPYIOLLMX Pexu-
Max. BbIYMCMISIEMOI TOMbKO, ECV N/IOLaAb Ha BbIXOAE Myyka Aaii < 1 CcM2. 1 annpokcuMauym orpaHnyeHHoR kBagpaTom
BbIXOHOW MOLLHOCTM C yYeTOM 3aTyxaHus P, 51, a(z) «HWke NOBEPXHOCTU» A1 HECKAHUPYIOLLUX PEXVMOB.

B HacTosem (BTOPOM) M3gaHum ctaHgapTa B hopmynax Ansa Bbluncnernuns /S «Ha noBepXHOCTU» A1 BCEX PEXU-
MOB (CKaHMPYIOLLMX 1 HECKaHMPYIOLLMX) Mcnonb3ytoT P, x1. U aTn /S BbIUMCAAIOT AN BCEX pa3MepoB anepTypbl. 3T0
06CTOATENLCTBO 0OBACHAETCA CNEfYOLUM:

a) OxupaeTcs, 4To 3HaYeHns /S AnsA CKaHMPYIOLWEro N HeCKaHUpPYLWero pexumos 6yayT NocTeneHHo c6u-
XaTbCa Mo Mepe TOro, Kak Y/ACNO SIMHUIA CKaHMPOBaHWA yMeHbluaeTcs A0 1 (T. e. pexuM CKaHMpoBaHWA CTaHOBUTCSH
HECKaHVpyIoLLMM), a paccmaTtpuBaemasi Touka nepeMeLLaeTcs no rny6buHe U3 NosioXeHUs «HUXe NoBepxHocTu» (2> 0) k
3TOi camoii noBepxHocTu (2 = 0).

b) Mopasnsiowee 60NbLWMHCTBO M3 70 BapuaHTOB, NPOMOAENNPOBAHHBIX B (25) 1 ynoMsaHyTbiX B A.4.3, nmenu
anepTypy pasmepamu Y («WMpUHOI npeobpasoBaTtensa*), He npesbiwakowmmy 1.0 cM. 4To obecneunsBano oAMHaKOBblE
yucnosble 3HaveHust P/X (= P,) n P, x,.

C) B npumeuaHusix, npefctaBnerHbIX B A.4.3.2 1 B NpeblayLLnX N34aHnsX HaCTOALLEro cTaHgapTa A1 HeckaHu-
PYOLWMUX PEXUMOB, YCTAHOB/IEHO, UYTO KaK «HIKE MOBEPXHOCTU», TaK U «Ha NOBEPXHOCTU» B CyyasX, Korja 3HauyeHus
nnowaam nyyka MeHee 1 cm2, HarpeB TKaHW PerynvpyroT MOLLHOCTbLIO U3/lyYeHWs, a Korga 3HauyeHus naowagm nyyka
60nee 1cm2, HarpeB TKaHW PeryMpytoT yCpegHEHHOM Mo NPOCTPaHCTBY MHTEHCMBHOCTLIO. B HacTosLLEM M34aHWK CTaH-
fJapTa 060CHOBbLIBAETCS, YTO 3TOT APAEKT MMEET MECTO U [/17 CKAHUPYIOLWNX PEXNMOB.

d) MHorve coBpemeHHble YNbTpa3ByKOBble CKaHepbl M AaTunky 06ecneynBaroT cKaHMpoBaHve cpasy B HECKO/b-
KMX NA0CKOCTAX (Hanpumep, npu 3D unm 4D ckaHupoBaHum). B aTyx ciyyasx ucnosib3yemblii Bbille napameTp PIX (MoLy-
HOCTb Ha efVHULY A/IMHbI B HAnpaB/IeHUN CKAHMPOBAaHWSA) He COOTBETCTBYET ONpeaeneHunto N He afekBaTeH

Ecnv pa3mepbl anepTypbl akTVBHOMO 3/1eMeHTa 60/iblie Yem 1x1 CM. TO MOXHO NPeAnosoXnTb, YTo nepdysns
ANnHON B 1 CM B yCNoBUAX TennonepeHoca 6yaeT npesbilleHa. B 3Tom criyyae orpaHnyeHHyo KBaapaToM BbIXOAHYO
MOLLHOCTb W3MepST METOAOM YPaBHOBELIMBAHWS pPaAnNaLyoOHHON CUMbl, UCMOMb3Ys MOT/IOWAIOLLYI0 Macky C OKHOM B
1 cM2, nepekpbIBatoLLYIO YNIbTPA3BYKOBOI My4OK, UM Kakoe-Nnbo MHoe MackupytoLlee YCTPOCTBO (HanpuMep, 31eKTPOH-
HOE). U MeTOoZ, N/TIOCKOTO CKaHWPOBaHWS C NOMOLLbIO TMAPOCoHA.

B chopmyne ana /S «Ha noeepxHocTu» P, ., L(2) ABNseTcA orpaHM4yeHHol KBaApaToM BbIXOAHOW MOLLHOC-
Tblo P, , HeobxoauMmoi Ansa BbluucneHus no gopmyne A (cm. Tabnuuy A.2).

dopmynbl 4na TIB (HUXe NoBepxHOCTU KocTu) 1 /C (Ha NOBEPXHOCTW KOCTW) B OCHOBHOM OAWHaKoBbl. [na /C
MCMOMb3YT MOLWHOCTL 63 yueTa 3aTyXaHus, Tak Kak ee OLLeHMBatoT Ha NOBEPXHOCTU. DTW annpokcMmaLmm obeyXaaroT-
ca aA.4.14 (cvm. Tabnuuy A.2).

MpumeyaHune — lNoBbllEHNe TemnepaTypbl TKaHW, BbI3BaHHOE CaMOMNPOrpeBoM MOBEPXHOCTU Npeobpa3osa-
Tens. Npu onpeAeneHny TensI0BOro nHgekca B pacyeT He 6epyT (10] (cM. Tabnnuy A.2).

A.4.1.6 O6ocHOBaHWe BBefEHNA TENI0BOr0 MHAEKCA «HWKe NOBEPXHOCTM» B HECKAHUPYIOLLEM pexume
Mpn NprMeHeHUn OCHOBHOW chopmynbl AN /S «HWxe noBepxHOCTU» napameTp P, ~(z) annpokcuMuposaH
BblpaxxeHnem mm </spa ,(2)-1 cm2. Pi({z)). kak aTo nokazaHo B A.4.3.2. uto npmBoaunT k chopmyne (B.1) B Tabnuue A.2.

[ins mopenu ¢ KocTblo B (hokyce TpebyeTcs gpyras hopmyna As1s pacyeTa MOLHOCTU, He0BX0AUMO 15 NOBbILLIEe-
HUSA TemnepaTypbl KOCTH Ha 1"C Ha paccTosaHun 2 M. Takoe OT/MdMe CBA3aHO C TeM. UTO KOCTb MOT/IoWaeT 1 paccenBa-
eT aKyCTUYeCKyl0 MOLLHOCTb He TaK. KaK MsArkas TkaHb. Teopus o60cHOBaHWsA hopmMysibl A8 Pdog paccmaTpusaeTcsl B
ny6amkauusax (1]. (12). (14]. (23]. OCHOBHble UTOrM UX PACCMOTPEHUS U3MoxeHbl B A.4.3.4.

A.4.1.7 O6ocHOBaHWe BBeAEHUA TEMIOBOr0 MHAEKCA «HWKE MOBEPXHOCTMU» B CKAHWPYIOLEM pexume

B nepBom n3faHun HacTosLLero ctaHgapTa v B (22] HeT doopmyn ansa /S unm TIB «HUXe NOBEPXHOCTU» /1A CKa-
HUPYIOLWNX PexrnMoB. 3TO 6bIN0 caenaHo HaMepPeHHO A TOro, YTo6bl ANsi 60/NbLUMHCTBA PEXUMOB CKaHMPOBaHUA
TemnepaTypa MArkoi TKaHu 1 KOCTU «HWXe MOBEPXHOCTU» Oblfa MeHblUe TemnepaTypbl MArKOi TkaHW Ha ee NoBEPXHOC-
TN. 8 COOTBETCTBUM C YTBEPXKAEHUEM, B3ATOM U3 (22]. «MOAE/b MATKOA TKaHW («Ha MOBEPXHOCTU», B CKaHUpPYIOLLEeM
pexume) NPUMEeHS0T NOTOMY, YTO MOBbILLEHUe TemnepaTypbl Ha NOBEPXHOCTU OObIYHO MPUGIN3UTENILHO PaBHO UK
60bLUe, YeM B Clyyae, KOrga KoCTb HaxoAmTcs B hoKyce».

370 NpeAnosiokKeHne MOXeT ObITb BEPHbIM BO MHOTMX Ciyyasx. B [25] npuBefeHbl NOATBEPXAEHUS 3TOMY 4151 MAT-
KOV TKaHW Hike ee MOBEePXHOCTU, HO HET HMKaKMX NOATBEPXKAEHUIA, YTO 3TO BEPHO U AN1S KOCTW.

TeM He MeHee, ec/iM B HECKAHMPYIOLLEM PeXMMe HarpeB «HVXe NOBEpPXHOCTU» ByaeT 6onblue, YeM Ha Held. To
pa3yMHO MPeAnoOXNUTb, YTO BCe-Taku pPaboTaloT Kakme-TO PexuMbl CKaHMPOBaHWSA, KOTOpble U MPOSB/AIOTCA B 3TOM
adpcpekTe (26).

3amMeTyIM, YTO He3aBMCMMO OT TOrO, BK/IHOUEH WU/ HE BK/IIOYEH PEXUM CKaHWPOBaHWUSA, MOBbILEHVE TemnepaTypbl
MATKO TKaHW «Ha MOBEPXHOCTV» MpeBbillaeT POCT TeMnepaTypbl a MATKOA TKaHW UM KOCTU «HIKE NOBEPXHOCTU»; Npu
pacueTe [/ B KOMOMHUPOBAHHBIX PEXVUMAX BKIaf, CKAHVPYIOLMX PEXUMOB «HUXKE MOBEPXHOCTU» HEe MOXET ObITb HE3Ha-
YUTENbHBIM, & CyMMa 3HAUYEHWI «HIDKE NOBEPXHOCTU» (CM. TabnuLy 1) MOXeT 6bITb 60/IbLLE CYMMbI 3HAYEHUIA «Ha noBep-
XHOCTU». Takum 06pa3om BO BTOPOM M3[aHUN HACTOSLLEro cTaHAapTa yuTeHbl hopMy/ibl ANs Bbluucienus /S n TIB B
CKaHUPYIOLWNX PeXMMax «H/ke NOBEPXHOCTW», OHW BK/TIOYEHbI B CyMMMUPOBAaHKE BCEX 3HAYEHUIA «HIKE NOBEPXHOCTU».
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K dhopmyne gns /S «HKe NOBEPXHOCTU» B CKAHUPYIOLLNX PEXMMAX MOXHO MPUATY 1 NPy NPUMEHEHUN TeX xe
cambIX MPVHLMMOB, 3a/10XEHHbIX B MEPBOM W3[aHWM HACTOSLLEro CTaHAapTa, a Takke B (22], 1 MCnonb3yeMbiX npu
BblYMNCNEHUN /S «HWKE NOBEPXHOCTU» A/11 HECKAHUPYOLWUX PexXnMoB. OfHaKo BO BTOPOM M3AaHUN HACTOSILLEro CTaH-
JapTa Takoi noAxof He Mcnosb3ytoT. MNMofo6HbIM xe 06pa3oM 1 ANna TIB «HUXE NOBEPXHOCTU» B CKAHUPYHOLLNX PeXK-
Max MOXHO MofyyYnUTb QOPMY/y, NMPUMEHSAS MPUHLMUMBI BblYUCNEHNSA TIB «HUXE MOBEPXHOCTU» B HECKaHUPYHOLLMX
pexumMax, aTakke TIB «Ha NOBEPXHOCTU», UCNO/Mb3yeMble B NEPBOM M3daHuu ctaHgapTa (1 (22)). OgHako v B 3TOM cny-
yae BO BTOPOM M3[aHWM HACTOSILLEro CTaHAapTa Takol MOAXOZ, He UCMOSb3YIoT.

34eCb 3HaUYUTENIbHO YBEINYEHbI CMIOXHOCTb N TPYA0EMKOCTb U3MEPEHUI 1 OLLeHKN 3HaveHnin P, _, a(z) n dog(z) B
CKaHUPYOLWMNX pexumMax, YTo OCOOBEHHO BaXHO B pexumMax ckaHuposaHus 3D u 4D. lMpegnoyTuTensHo 6bI10 6bl
BbI6paTh (hOPMY/ibl, KOTOPbIE HE TOMbKO AAKOT KOPPEKTHbIE pe3y/bTaTbl, HO UX NPUMEHSIIOT B 1abopaTtopusix n3rotosute-
neii (amarHoCcTNYecknx NPMGOPOB), CTPEMSLLIMXCA CHWU3UTL TPYA0EMKOCTb U CIOKHOCTb COOTBETCTBYHIOLLIMX U3MEPEHWIA.
VIMEHHO NO 3TOI NpUYKMHe B NEPBOM M3[aHWW HACTOSALLEro cTaHaapTa v B (22] 4NA HECKaHUPYHOLUX PEeXUMOB Obinn
BBEJEHbI annpokcumauun ansa P, u(z) n PB3(r) «HWKe NOBEPXHOCTWU*. HO ANA CKaHMPYIOLWKUX PEXUMOB Takue
annpokcumauumn caenatb C/I0XHO, eC BOO6LLLE BO3MOXHO.

VIMEHHO NMO3TOMY BO BTOPOM M3[aHUWN HACTOALLEro CTaHAapTa, Kak U B NepBOM ero usfaHuu, UCnosb3yoT yTBep-
XAeHne 0 TOM, YTO AN 6OMbLUNHCTBA CKaHWUPYIOLLUX PEXUMOB NOBbILLEHNe TeMnepaTypbl B MArKOW TKaHW U B KOCTU
«HWKe NMOBEPXHOCTW» MEHbLUE, YEM B MSITKOM TKaHW «Ha NMOBEPXHOCTW». HECMOTPS Ha TO. YTO OCHOBaHWE AN1S TaKoro
YTBEPX/AEHUS B NMEPBOM M3AaHNU HACTOALLEro cTaHgapTa v B (22] orpaHMYeHO MULib YacTHbIM CiydYaem (418 KocTu
«HWXE NMOBEPXHOCTU»), a TaKXe Ha TO, YTO MOXHO Nosaratb, YTO 3TO YTBEPXAEHUE HE BEPHO A1 MHOTMX CKaHUPYIOLW X
pexnMoB, 3TO yTBEPXAEHNE NOBTOPEHO 1 BO BTOPOM M3AaHUM HaCTOsILLLEro CTaHAapTa, rae yTeepxaaeTcs, 4to TISbl 58C
" PaBHbl 1/S»K .C

3T0 KOMMNPOMUCCHOE pelleHne B 06LLeM ciyvae TpebyeT yA0BNeTBOPEHNS CeayoLmnM YCN0BUAM:

a) nnaBHOW CXOAMMOCTM K 3HaUYeHW0 TIB (MK TIS) B HECKAHMPYIOLWMX pexumax, ecim Yucno IMHUIA ynbTpasBy-
KOBOTO CKaHVWpOBaHWsi CTpeMuTcea K 1;

6) CXOAMMOCTM K 3HauYeHuto TIB (Mnn TIS) «Ha NOBEPXHOCTW», ECAIN paccMaTprBaeMblii yHacTOK TKaHU nepemeLLa-
10T M3 MOJIOXEHNSI «HUXKE MOBEPXHOCTU» K camoii noBepxHocT (z = 0).

MpumeyaHune — CTPOro roBops, CXOAUMOCTU He ByAeT, ec/iv UCMO/b3YIOT pas3/iMyHble annpokcuMauun Ans
chopmMyn «HUKe NOBEPXHOCTU» U «HA NOBEPXHOCTU». Hanpumep, TIB. TIBnt. Dftg («Ha NoBepXHOCTU») 1 d Q' («HIKe NoBepx-
HOCTU») [N HECKAHMPYIOLLLEro pexunma annpoKCUMUpYOT pasHbiMn hopmynamu. TIS. TISnin P ,, , B HeCKaHupyoLwem
pexumMe «Ha MOBEPXHOCTU» U «HIDKE MOBEPXHOCTU» OLEHMBAOT pasHbiMu crnocobamu. B ckaHmpylowmx pexumax TIB
«HWXKE MOBEPXHOCTU* He ByaeT cxoanThea ¢ TIB (F/C) «Ha NOBEpXHOCTU», faxe ecam [/8Vbsc paBHo TISai iC.

Ta6nuya Al — Kareropum n mogenu TensoBbIX NHAEKCOB

Mogenm TeryioBoro UHaeKca
Kareropus Tersiosoro A Hoe

nHpeKca " o
HeckaHupytoLLyii pexiiM CraHVpytoLLyili pexviM
IS (msArkas TkaHb) A) Msrkasa TkaHb «Ha NMOBEPXHOCTW»: Hecka- A) MsArkas TkaHb «Ha MOBEPXHOCTU»: Hecka-
HUPYIOLLMIA N CKaHUPYIOLLMIA PEXVIMbI HUPYIOLLNIA N CKAHWPYIOLLNI PEXVMbI
B.1) Msrkast TKaHb «HWXE MOBEPXHOCTU»: He- B.1) Msirkas TKaHb «HWXKE MNOBEPXHOCTU»
CKaHUPYIOLLMIA pexvmM CKaHUpYOLWMIA pexum (3KBMBa/IEHTHO Mofe-
m A)
MC =T/Ba (kocTb C) KoCcTb «Ha MOBEPXHOCTW»: HeckaHupyt- C) KOCTb «Ha MOBEPXHOCTW»: HeCKaHupyto-
Ha MOBEPXHOCTW) LLMIA N CKaHUPYIOLLUIA PeXMMbI LLMIA U CKAHUPYIOLLWIA peXxuMbl
r/Bbs (kocTb Huxe A) Msrkas TkaHb «Ha MOBEPXHOCTW»: Hecka- A) MsdArkas TkaHb «Ha MOBEPXHOCTW»: Hecka-
NoBEPXHOCTK) HUPYIOLLWIA 1 CKAHVPYIOLLMIA PeXVMbI HUPYIOLLWIA 1 CKAHUPYIOLLMA PEXUMBbI
D.1) KoCTb «HWXe NOBEPXHOCTU»: HeckaHupy- D.2) KOCTb «HWXe NOBEPXHOCTU»: CKaHUPYHo-
oL pexum LA pexuM (3KBUBAIEHTHO Mogenn A)

A.4.2 TpumeyaHns K pacyetam — O6LmMe NONOXEHNA
A.4.2.1 BbluncrneHne pacCcTofHUA A0 TOUYKN pa3pbiBa
B HacTosilem cTaHAapTe paccTosiHWe A0 TOYKM pa3pbiBa ONpefesnsioT Kak

P> 15 D, (A.2)

O€l| onpeaensoT Kak CPefHUIA rEOMETPUYECKUI AnameTp (WU, AnamMeTp 3KBUBANIEHTHON anepTypbl) «3KBUBA-
NIEHTHO-KPYI/0i» anepTypbl MOAENUN U3NYYEHUSA «OAMHOYHOTO UMMYIbCa» Mo hopmyse

(A3)
>BY" Jn*"1al-13".

rae Acb— nsiowafb BbiXoga nyyka.
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TakvM 06pa3oM, ecniv TMHUKU YNbTPa3BYKOBOTO CKAHWPOBAaHUSA (WU, MO MeHbLUel Mepe, LeHTpasibHas U3 HUX)
UCMOMbL3YIOT OfIHU U T€ Xe anepTypy U POKYC Kak A1 CKAHUPYIOLLEro, Tak U HECKAHWUPYIOLLEero pexumMoB, TO 415 3TUX
PeXVMOB ByAeT NOTYYEHO OfHO U TO Xe 3HauYeHue zbp.

TuUnNnuHbBIA NpUMeEP NokaszaH Ha pUcyHke 1. 3aeck Touka dookyca npeobpasoBaTesisi U NosioXeHne MakcUMyma npo-
CTPaHCTBEHHOTO MiiKa YCPeHEHHO N0 BPEMEHW UHTEHCMBHOCTU C YYETOM 3aTyXaHWsi HaxoaaTcs rnyGxe, yem 1.5 <Dog,.

1—rpadwik /spia. ,, K1cm2 2 —rpadunkPu;3 —Touka.raePp@e u<yv f>= » »1lcm2

PucyHok A.1 — ®okycupyrowuii npeobpasosBaTesib € YMcoM / okono 7

[ns manoro uncna /gonyctumas raybuHa pacnonoxeHusi pH (Bkirovasi n TOUKy dhokyca) MOXeT ObiTb MEHbLLE YeM
1.5 Oop. XoTs1 B 3TO 061aCTN YPOBHY J@BNEHNSI MOTYT 6bITb BbICOKMMU, OnpesesieHne zp B HACTOsILLEM CTaHaapTe npu-
MEHSIIOT TONbKO AN OLeHkn TI. Ha pucyHke A.2 aaHbl NpUMepbl Takoi cutyaumm.

NMpumMmeyaHune — Yucno /o3HauaeT OTHOLLIEHNE FEOMETPUYECKOI A/IMHBI (hOKaUTbHOW 061acTy K LMpVHe anep-
Typbl Npeobpa3oBaresisi B OrOBOPEHHON NPOAO/LHOM NI0CKOCTH, Kak 3TO onpefeneHo B cTaHgapTe MOK 61828.

1—rpadwmk /spta Uk 1cm2;2 —rpadwk P 3 —Toukac Pp- P, (x* )
pacronoxeH 6rxe Kk npeobpasosaresto, Yem 1.5 05)

PucyHok A.2 — Xopoluo cthokycmpoBaHHbIii npeobpasosarenb (Umcno / r 1)

Mo mepe npubnmxeHns Kk npeobpasoBaTtesiio NPOCTPaHCTBEHHbIE (DIYKTyaLMy akyCTUHEeCKOro nons 1 ypoBHN 60KO-
BbIX J1IENECTKOB HarnpaB/IEHHOCTN MOTYT W3MEHSTbCS OT nNpeobpasoBaTtens Kk npeobpasosBaTesio AN MOAENN OJHOTO U
TOro e Tuna. B 6onbluMHCTBE criyyaeB Ansi obecneyeHnsi MOBTOPSEMOCTY pe3y/ibTaToB U3MEPEHUI U YMEHbLUEHNST UX
pasbpoca Ha Moensax OHOro 1 TOro Xe Tuna Npu onpefeneHnn zbp pekomeHayeTcs, YTobbl IMAPoddoH He pacnonarancs
cnvwkoMm 6113ko k npeobpasosaTento. TeM He MeHee, Kak MokasaHo Ha pucyHke A.3, eciiv haykTyaumn AOCTaTOYHO
60/bLUKe, TO 3TO CBUAETENLCTBYET O TOM. YTO TOUKa Ztp pacrnosoxeHa 6/M3Ko K npeobpasoBaresto.

[pyroii adhthekT NpMMeHeHNst pacCTOAHWA [0 TOUYKM pa3pbiBa CBA3aH C TEM. YTO BO3HMKAET HEKOTOPOE pasjese-
HUe Mexay NOOXEHNSIMU TeNN0BbIX MHAEKCOB «Ha MOBEPXHOCTU» U «HWKe NOBEPXHOCTU*. BCcneacTsre 3TOro, BMECTO
Haxox/aeHns [/ kak MakCUMaslbHOTO 3Ha4YeHUA Mo BCeli ocu (T. e. BCeEM 3HauYeHusaM z. BiIovas Mr® 0. 4To paccMOTPeHO
B A.4), Mbl nonyyaem age obnactv gna 7/:z=0wur 5 z6p.
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1—rpadmk lifSA a 1cm2;? — (padmkP,,, 3— Toukac Ppe /ipla a 1cm2

PucyHok A.3 — dokycupyrowmii npeobpasosatens (umicno fz 10) ¢ cuibHLIMU MPOCTPAHCTBEHHBIMU (DYKTyaLmUsaMm
B6M3M M3yvatoLLeil NOBEPXHOCTU

KoHeuHo, HeratuBHbIM CNeACTBMEM MPUMEHEHUSA PACCTOAHUA [0 TOUYKW paspbiBa SABIAETCA NOSB/IEHWNE Hewc-
CnefoBaHHON 061acTu, B KOTOPOI MOTYT HAXOAWUTLCA MakCUMyMbl 77.

YTobb!I n3bexartb kacaHus XPynkuM v JOPOrOCTOALMM TMAPOMOHOM WCTLITYeMOro npeobpasosarenisi, cnemyer
6bITb OCTOPOXHbBIM MPU CKAHMPOBaHUW MO/ Npeobpa3oBaTens Ha PacCTOSAHUSAX, MEHbLUMX YeM PacCTOSIHUE 40 TOUKU
paspbiBa, Korga TpebyeTcs, Hanpumep, HaliTu raybuHy zVf. Ha koTopoii onpeAensoT MexaHUyYeckuii uHgekc. 3To
MOXET MPOU30ITH, NPU NCCNefoBaHUN BbICOKOYACTOTHLIX NpeobpasoBaTeneli, korga He06Xo4MMO NOMYyYUTb OCEBYH
3aBNCUMOCTb BM/I0Tb A0 UX NOBEPXHOCTU. STO MOXET C/Ty4NTLCA U MPU NCCNeoBaHnn npeobpasosBatesneli ¢ Hermy6oKoi
hOKyCUPOBKOWA MWK € CUMTbHBIMU MPOCTPAHCTBEHHbIMU (h/TyKTyaumamm nons B6113u npeobpasosartens.

Ele oanH achhekT npuMeHeHns zbp. XOTA 3TO U He ABMSETCA ero npefHasHayeHneMm, CBA3aH C «COKpbITUeM* Toro
dhakTa, 4TO 3HAUYEHNS 77 «HUKE MOBEPXHOCTU* HE CXOAATCA HeMpPepbIBHO K 3HAYEHUAM 77 «Ha MOBEPXHOCTW», KOrAa r npu-
6nmkaeTcs kO. MpuunHolA 3TOro ABNASETCS TO. UTO AS1 YCMIOBUIA «HA MOBEPXHOCTU» U «HUXKE MOBEPXHOCTU» UCMO/b3YIOT
pasninuHble annpokcumauum P, ,,, n Cwmotpu A.4.1 1 nepeuncnenve a). A4 1.5

A.4.2.2 TennoBoit NHAEKC

B HacTosiLLeM NpunoxeHun TeNI0BOI UHAEKC Tl onpegeneH COOTHOLEHWEM

r' a <PpYPoe9. (A.4)
roe Pp— napameTp MOLLHOCTW, OnNpeerneHHblil B HaCTOALEM MPUNOXKEHNUN.
Pdcg — oueHeHHoe 3HaveHne MOLHOCTW, He06X04MMOe A5 NOBbILUEHUS TeMnepaTypbl TKaHn MuLeHn Ha 1‘ C nnony-
YeHHOe Ha TenoBbIX MOAENAX, PACCMOTPEHHbIX B HACTOALLEM NPUIOKEHWUN.
Paspa6oTka Mogenei Ans oLueHky NOBbILLEHNS TeMNepaTypbl TPeOGYeT BbIICHEHUS YeTbIpeX K/oYeBbIX MPUHLIMMNOB
WM NapameTpos.
A.4.2.3 BbiIxoAHas MOLWHOCTb U MHTEHCUBHOCTbL C YYeTOM 3aTyxaHus
BbIxogHaa MOLWHOCTb U MHTEHCUBHOCTb C Yy4ETOM 3aTyXaHusa ABASKOTCA (PYHKLMAMN COOTBETCTBYIOLWUX BEU-
4nH 6e3 yyeTa 3aTyxaHus, a Takke rnyouHbl 1 KO3 uLneHTa aKkyCTU4ecKoro 3atyxaHusa. BboIXoO4HYO MOLWHOCTb ©
WHTEHCUBHOCTb C YY4ETOM 3aTyxaHus 0603HAYaT HUKHUM MHAEKCOM a. MapameTpbl, He 0603HAYEHHbIE 3TUM UHAEK-
COM. OTHOCSITCSA K 3HAYEHWAM, U3MEPEHHbIM B BoAe. [03TOMY BbIXOAHY MOLLHOCTb C Yy4eTOM 3aTyxaHua P Ha pac-
CTOSIHAM T ONpeaensioT Kak

PJZ) * P-101 “IW'OABI (A5)

rae P — BbIXO4HAs MOLWHOCTb;
« — KO3(h(PMUNEHT aKyCTUYECKOTO 3aTyxaHus;
/awf — 4acToTa aKyCTMYECKOTO BO3AeiiCcTBus:
r — paccTosHMe OT BHeLWHel anepTypbl Npeo6pasoBaTens [0 paccMaTpUBaemoit TOUKM.

'« W W F)-M] (A.6)
roe 7pta(z) — NpPOCTPaHCTBEHHbIN MUK YCPEeAHEHHOW BO BPEMEHWN WHTEHCMBHOCTUW Ha PaCCTOSHUN T.
« — KO3 (PULMNEHT aKyCTUUECKOro 3aTyxaHus;
yacToTa aKyCcTM4YecKoro BO3AeicTBUS;
2 — paccTosiHMe OT BHelUHel anepTypbl npeobpasoBartesns A0 paccMaTpMBaeMoli TOUKK.
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A.4.2.4 OnpepgeneHne 3KBMBANEHTHOW naowagmn nyyka
OKBMBAJIEHTHYIO Muowab nyyka Aog ornpeaensoT KakK

* < *

ws)e /*FE)FJ,ra)(z) i |sth’air). <A

rae Pu(2) — BbIXO4Hasi MOLHOCTb C y4eTOM 3aTyXaHusl Ha PacCTOSHUN T.
/&m 0(z) — NPOCTPAHCTBEHHbIN MUK yCPeAHEHHON BO BPEMEHN MHTEHCMBHOCTU C YYETOM 3aTyXaHWsa Ha paccTosi-
HUN Z:
P — BbIXOAHAsA MOLYHOCTb:
/5pa(2) — npocTpaHCTBEHHbI MUK yCpeAHEHHOW BO BPEMEHU MHTEHCUBHOCTH HA PACCTOSHUM T.
r — paccTosiHVe OT BHellUHel anepTypbl npeobpasoBaTtenis A0 paccMaTpuBaeMon TOUKN.
A.4.2.5 OnpepgerneHve 3KBMBaNIEHTHOIO AnamMeTpa nyyka
3KBMBANEHTHbIV gnameTp nyuyka deqonpeaenstor kak

PN (A.8)
p<a, )

roe Aez)— akBMBaseHTHaA Nnowajib nyyka Ha pacCTOSHWM I
Au(2>— BbIXoAHAA MOLHOCTb C Y4eTOM 3aTyXaHWs Ha pPacCTOSHWN T;
/spia n(z) — NpocTpaHCTBEHHbI MUK yCPEeAHEHHO! BO BPEMEHN UHTEHCUBHOCTM C YH4ETOM 3aTyXaHUs Ha paccTos-
HWA z.
/bpta(z) — NPOCTPAHCTBEHHbIN MUK YCPEeAHEHHOW BO BPEMEHWN MHTEHCMBHOCTU Ha PacCTOAHUN Z.
MUWHUMasIBbHYHO WMPUHY Ny4YkKa oueHmBatoT paBHoli 0.1 cM M3-3a TOro, YTO Ha NpakTUke TPYAHO YAEPXMBaTb Y3KUit
My4YOK Ha OAHON TOYEYHOW MULLEHN. MTO3TOMY MOXHO 3anucaTb

(A9
4, (255 mex

3Ty OLIEHKY MUHUMaJTbHOW LUMPUHBI MyYKa UCMO/b3YIOT B TEKCTE MOCNeAyLWMUX NYHKTOB HACTOSLLEero Npuioxe-
HUWS.

J1.4.3 3ameyaHus No NPUMEHEHUI0 TEMNNOBbLIX Moaenei

Kak paccmoTpeHo e A.4.1 n npuBegeHo B Tabnuue A. 1. onpegeneHbl TpU TENN0BbLIX UHAekca: TIS. TIBwu TIC. Ana
pacyeTa TIS NCMONb3YIOT YeTbipe hOPMy/Ibl C OLEHKO NOBbILLEHUS TeMnepaTypbl B pas/ivuHbIX YC/I0BUSX, Kak 3TO onpe-
JeneHo B pasfene 5 HacToswero ctaHaapTa. [na yaobctea paccMOTPeHUst 3Tu ycnosus (Mogenun) nokasaHsl B Tabnu-
ue A.2.

dopmy”bl ANa MArkoli TkaHu (A 1 B B Tabnuue A.2) oCHOBaHbl Ha MOAENN, NOJTyYeHHON No pe3ynbTataM TeopeTu-
YeCcKUX 1 3KCNEPUMEHTANbHBIX UCCNeA0BaHwiA (25). (27J. B cOOTBETCTBUM C [25] HOPMUPOBOYHbI KO3(MULMEHT B 3HAYe-
HWM MOBbILEHNA TemnepaTypbl «Ha MOBEPXHOCTU» SABMSAETCH MOLLHOCTbIO, MOr/IOWEHHON Ha eAMHWYHON A/MHe
CKaHMpoBaHus. B0LP1X). yunTbIBAOLLMIA BAUSIHIE YACTOThbI Ha NOBbILLEeHMe Temnepatypbl (rae 10 — koadduumneHT akyc-
Tuyeckoro nornoweHust B b cm-1-Mruy-1). Cepus BbluncieHuii, NPoBeAeHHbIX Ha 70 npeobpa3oBaTensix, MOLHOCTH,
MOr/OLWEHHON Ha eAVHWUYHON A/IMHE CKaHMPOBAHWSA U HEOGXO0AMMOI A1A NOBbILEHUS TemnepaTypbl NOBEPXHOCTM KOXU
Ha 1 ®C. nokasana pesy/ibTaTbl, CrpyNnMpoBaHHbIE BOKPYT CPEAHEr0 3HaYeHus

M(/amf (Pao91X) - 21 mBT/cm*. (A.1O)

DTO K0YEBO NpuHUMN B pa3paboTke mogeneii ansa S. [na BCECTOPOHHErO BbIACHEHWS 3TOr0 BaXHOM0 NPUHLM-
na HacToATeNIbHO PEKOMEHAYETCS 03HAKOMUTLCS 6onee NnoApobHo ¢ paboToit Curley [25].

MpumeyaHune — B [25] npuBeaeHsbl pe3ynbTaTtbl UCCIef0BaHW Npeobpa3oBaTenieli B BUAE NIMHENHbIX peLle-
TOK. UMEIOLLMXCSA B pacrnopsixeHnn B 1991 r. MoaTBepxaeHVe npuHumMna Anst 60/1bLLIMHCTBA C/I0XHbBIX COBPEMEHHBIX NPE06-
pasoBareneii (Hanpumep, peweTok Tuna 1.5 n 2D) n gna dopmata 3D a nybavkaumsx noka eLle He BCTpeyasiochb.

B atux wnccnepoBaHMsX  KOIMPULMEHT  aKyCTUYecKoro  nornaoweHuss  6bin BblbpaH  paBHbIM
10=0.8686 06 cm-" MlU-'", TUNOBbLIM A4/15 MSATKO TKaHW. CpeaHsAsi CKOPOCTb Nepdy3un AN MSATKol TkaHW Gblia oLeHe-
Ha Kak MUHYTHbI 06bem BbiGpOCca cepaLa, AeneHHbI Ha Maccy Tena, npeobpasyowmiics B COOTBETCTBYIOLLEE TUNOBOE
3HaueHvie nepdpy3un, pasHoe 1cm. Beibupas eAnHUYHYO AIMHY CKaHMPOBAaHUSA X B Ka4ecTBe A/IMHbI Nepdy3nn 1 KOM6U-
HMPYA 3TV 3KCNEepUMEHTasIbHbIe annpoKcMMaLun ¢ BblumcneHmsaMu no copmyne (A.10). nonyyaem MOLLHOCTb, Tpebye-
My 7191 NOBbLILLEHUA TemnepaTtypbl Ha 1 °C Ha NOBEPXHOCTK, B BUAE

p (21mBT cm'2)(14cm) AN210MBT MIy (A.11)
T (0.86846 cu 1 Mry s )<aawl) r

3Ty hopmyny Ana Paod MCMONb3YOT 418 MOAENN MSTKON TKaHW «Ha NoBepxHOCTU» (Mogenb A B Tabnuue A.2) n
MOZENN MArKOM TKaHU «HIKe NoBEPXHOCTU» (Mogenb B.2 B Tabnuue A.2). B HacTosiLem cTaHgapTe B kKauecTBe NOCTOsIH-
Hbix CT[S1 n CTIS2 npuHsATO 3Ha4eHne 210 MBT M,
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Ta6nuya A.2— O6beanHeHHble (DOPMYSIbI A1 TEMNNOBLIX UHAEKCOB

Ycrnosus (Moriesib) Mor/IoLWweHns dopmyna

A — Msrkas TkaHb Ha NOBEPXHOCTU B CKaHUPY-
foLem n HecKaHupyoLem pexumax

(cM. 5.4.1.1 1 5.5.1.1) Wjs.1

B.1 — Msrkasi TKaHb HWXE NOBEPXHOCTU B He- nspta, u(2 s.nt&wf
CKaHVpyoLiem pexume )

(cm. 5.4.1.2) Cns.i Cns.2 J

MpumevyaHus

N 2s.ms”N Zp

2 3pecbmin(Pu(z)./10a u(z)[ sBnsieTcs annpokcumauuein P ,,, u(z).
3 /spta ,(z) MOXHO annPOKCUMMPOBATL 3HaYeHneM /u u(z) Ha ocu

nyyKa

B.2 — Msrkas TkaHb HIKe NOBEPXHOCTU B CKa-  1rp - 779 *

HUPYIOLLEM pEXUME G5 sc "as, ¢ ¢ )

(M. 5.4.1.2 1 55.1.2) ns.|

C — KoCTb Ha MOBEPXHOCTM B HECKaHWPYHo- TCc=TB = P/D('\)/|4

LLeM 1 CKaHUPYIOLLEM pexumax B B c

(cM. 5.5.2.1) & tne

D.1 — KoCTb H/Xe NOBEPXHOCTU B HECKaHUPY- Ai(Z1 Vi ra(2 |

folLien pexie TBIA  «mm | IN«j(Zt>nsy*SDla. u( b.ns)' a(2b.ns)

(cm. 54.2.2) [ ATIB. 1 CcTB.2 J
MpumeuvaHunsa
1 2b.nsiz oo
2 | apw u(z) MOXHO annpoKCMMUPOBATL 3HaYeHneMm /u L(r) Ha ocn
nyyka

D.2 — KocTb Hke NoBEpXHOCTU B CkaHupylo-

LeM pexume 0s.sc- UTs1

(cm. 5.5 2.2)

A.4.3.1 3ameyaHus No NMPMMEHEHWIO TEMNIOBLIX MHAEKCOB HA MOBEPXHOCTU MSITKON TKAHW B CKaAHUPYHOLLNX
N HecKkaHupylowmx pexumax (J7Sat m, TISU %)

Kak ykasaHo B A.4.1.4, NoBbllLeHME TeMNepaTypbl B MArKo TkaHy 3aBUCUT OT OFpaHUYeHHOl KBagpaToM BbIXOf4-
HO MOLYHOCTYN

3mMepsaoT MOLLHOCTb M3/lyYeHUss NOBEPXHOCTW C anepTypoli naowanblo 1 cM2 kak MakcumasibHOe 3HauyeHue
yCpeAHeHHOW BO BPEMEHW BbIXOAHOW MOLLHOCTM (CM. pucyHok B.3). [lnsi anepTyp ckaHMpOBaHWS pasmMepamm, MeHbLLN-
MM 1CM B KaXgoOM HanpaBneHun, macka He TpebyeTcs. Pe3ynbTatoMm 3TUX M3MEpPEeHMUiA MOLLHOCTM Kak OrpaHuyYeHHoi
KBaApaTOM BbIXOAHOW MOWHOCTM P, | ABAseTcA napaMeTp MOLLHOCTU, UCNOMb3yeMblii B hopmysie ans Tl MArkoi
TKaHW «Ha NOBEPXHOCTU».

CoyeTaHne orpaHUM4yeHHO! KBaApaTOM BbIXOAHOW MOLLHOCTM C MOLLHOCTbIO, HEO6XOAMMONM AR NOBbIWEHUS
Temnepatypbl Ha 1 "C. Pac9s o6Leii hopmyne (A.4)pna 77NpuBOAUT K MOAENIN MSITKOW TKaHW «Ha MOBEPXHOCTM» Kak AN
CKaHMPYIOLWMX, TaK 1 HECKAHUPYIOLLUX PEXUMOB.

<A 2 >

roe Cr/S , =210 mBT Mru,

A.4.3.2 3ameyaHuss N0 NPUMEHEHNIO TEMNTOBbIX UHAEKCOB «HMXE NMOBEPXHOCTU» MSATKOW TKAHU B HECKAHU-
pyowem pexvme (77Sh4nt)

Kak paccMmoTpeHo B A.4.2 1 A.4.3. npeanonioxeHne o nepdysun (aavHa Tennosoii nepdysun — 1 cm) aBnsietcs
KPUTUYHBIM 4151 ONpeseneHns NOMOXEHUS TOUKU C MaKCUMasibHbIM MOBbLILLEHNEM TeMnepaTypbl. TeopeTuueckuii pacyeT
AN HarpeToro UMAnHApa npegnonaraeT, YTo. ecnv Nnowanb nyyka MeHblue 1 CM2, NoBbllLEHVe TeMnepaTypbl onpeje-
NsieT MOLWHOCTb nyyka [14). Ecnm nnowagb nyyka 6onblie 1cM2, To NoBbIWEHWe TemnepaTypbl onpefensieT UHTEHCUB-
HOCTb ny4ka. [M03TOMy napameTpom MOLLHOCTM Pp. ncnonb3yembiM B yicnutene obueli chopmynbl (A.4) ans y3kux
nyykos (naowafb nyyka £ 1cm2), ABNSETCA BbIXOAHAA MOLHOCTbL CYy4eToM 3aTyxaHusa PJz). a Ana WPoKMX Ny4KoB
(nnowapb nyyka >1 cm2) napameTpoM MOLLHOCTU SBASETCSH yCpeAHEHHas No NpoCTPaHCTBY BPEMEHU UHTEHCUB-
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HOCTb C y4yeToM 3aTyxaHus /JJta u(r), yMHOXeHHas Ha nnowaab 1 cm2 (/549a -1 cm2), no KOTopoli 1 BbINOMHAT Npo-
CTPaHCTBEHHOE YCpeaHeHue.

OrpaHuYeHHy0 KBagpaTOM BbIXOAHYK MOLLHOCTbL C yyeTom 3aTyxaHusa P, ,11(2) onpegensioT kak Pu(z).
ecnu naowagb nyyka £1 cm2, m /lata a-1 cm2, ecnun nnowagb nyyka > 1 cm2, rae /aala a sBNsieTcs NPOCTPAHCTBEHHbIM
ycpefHeHveM no naowaan 1 cm2 ¢ HauboNbLUUM 3HAYEHWEM WHTEHCUBHOCTY.

Takum o6pas3om, AN Kakoro-nnmbo 3HaYeHWs z Ha OcW Myuyka JIoKaslbHbIM NapaMeTpoM MOLLHOCTU ABNseTcs
p\ «i.Ci(z). a napameTp MowHOCTM Pp ncnonb3yemblii B uncnmtene obuiein oopmynsl (A.4). onpegensiot Kak

Pp = max 1P,, .(z)J. (A.13)

Vcnonb3yemas annpokcumaums:

NS CHUXEHUA CNOXHOCTW N3MepEHWA 1 BpeMEHW, 3aTpayunBaeMoro Ha TOUHble n3mepeHus P, ,, u(z). BO BTOPOM
M3[aHUKN HacTosiLLero cTaHgapta BbiGpaHa annpokCyMaLys SIOKa/IbHOTO napameTpa MOLHOCTM C WUCMOMb30BaHUEM
3KBMWBA/EHTHOI MaowWaan nyyka 1 NPOCTPAHCTBEHHOrO MuKa yCpeAHEeHHOV BO BPEMEHU MHTEHCUBHOCTU C yye-
TOM 3aTyxaHWs a TOuKe Ha OCU Myyka, a He YCPeAHEHHOM MO MPOCTPAHCTBY MHTEHCUBHOCTU.

Moatomy, ecnu akBMBaneHTHasa nnowaab nydka [Acq(z) = Pu(2(//wu ,(2)) He npeBbiwaeT 1 cm2, TO BbIXOAHAA
MOLLHOCTb C y4eTOM 3aTyxaHus Pu(2) sBnseTcs nokasbHbIM napamMeTpoM MOLWHOCTH, a ecnn Apyz) > 1 cm2, To
JIoKa/IbHbIM NapamMeTpoM MOLLHOCTW siBnsieTcs /apn u(z) -1 cm2.

JlokasnibHbIM NapamMeTpoM MOLLHOCTMN Ha onpeaeneHHol rnybuHe z sensetcsa min[Pu(z), /jpU a(z) 1cm2)mTorga

Pp= max [min(Pa(z). / un ,(2)* 1cm2)). (A.14)
* AP

3T0 ymMepeHHas annpokcumauusi. Ee ymepeHHOCTb pa3bsiCHeHa B CIEAYIOLLMX NPUMEYAHNSX.

MpumevaHnsa

1 ®opmynbl (A.17). (A.18) 1 (A.19) nokasbiBatoT, YTO A4J1S1 CPABHEHWS C MOPOrOBbIM 3HAYEHNEM B 1 CM2 pEKOMEHAY-
eTcsa naowanb Ha ypoBHe MuHyc 6 Ab. a chopmyna (A.29) nokasbiBaeT, YTO Naowaib Ha ypoBHe MUHyc 6 ab 60nblue
yem Aag.

2 Tak kak /apun u(2) > /eala Hz) (ycpegHeHHo/ no 1 x| cm. yMHOXEHHO Ha 1 cm2 n pasHoil P, <la(2)), n. ecnn
Aeq(z) = Pa(2)//P,a k(2) = 1 cM2, TO AeNCTBUTENbHOE 3HAYeHMe naowanm nyyka (Ha ypoBHe MuHyc 6 AB) no dopmy-
ne (A.29) 6yget 6onblue 1cm2, a NO3TOMY 3HAYEHNE MOLLHOCTU B YACUTENE MOXET ObITb 60/IbLUE 3HAYEHUSI MOLLHOCTYH
Ansi nnowaan nyyka, pasHoi 1cm2 (6onblue yem P, , a(2». CnepoBatensHo ans Acq(z) £ 1cm2. P, 51, a(z)) £PJ_2) <
« Noia. a Anqa Aeq(z) >1 cm2 P, ., u(z)) < /apu a(z) <P,(2).

3 Tak Kak Aoq MeHblLUe NJIoWaAn Ha YypoBHe MUHYC 6 AB (AB). TO O4EBUAHO, YTO OHA M MeHblue 1cm2, ecnn As <
< 1 cm2, a 3HaunT «napaMeTpoM MOLLHOCTU» (YnpaBnsioLMM HarpeBom) B 3TOM C/yyae OyaeT akycTuyeckas MoL-
HOCTb. B AnanasoHe (1.0cM2<A. <1.28cm2)  He 6ygeT npeBbiwatb 1.0 cmM2, 1 BMecTo /spU Iy 1cm2 «napameTpom
MOLLHOCTU» ByfeT ABNATLCA BbIXOAHAA MOLLHOCTb C y4eTOM 3aTyxaHuws Pa. [lna 3Toro AguanasoHa nnowiageit ato
[0CTaTOYHO yMepeHHas oLeHKa (OueHKa CBepxy), Tak Kak O4eBWAHO, YTO MOLLHOCTb, NPOXOASLLasA Yepes nolaaky
1.28 cm2, 6yfeT 6onblue, Yem npoxoAslias yepes naowanky 1 cm2 (P, ,, a), n 06a 3atm 3HaveHus 6yayT MeHbLue yYem
/SPU.a "1 C*2-UNTaKP1.1« P * 'tpu. n-1 C*2-

W HakoHel, ans Afi2 1,28 cM2 MHTEHCMBHOCTb (YMHOXeHHast Ha 1 cM2), ucnosnb3yemas B kayecTse napamerpa
MOLWHOCTW. /#pn a-1 cM2, 6yaeT Bcerga 6onbLue _1cm2(T. e. P, y, unpu ycpeaHeHun no naowaan 1cm2), Tak
4YTO YyMepeHHOoI oueHkoli byaeT /spfa aml cm2>P, ., B-

CoueTaHue napameTpa MOLLHOCTU, BbIPAXEHHOTO Kak B (A.14). C MOLLHOCTbIO, TPEGYEMOI AN NOBbLILLEHUSI TEM-
nepatypbl Ha 1“C (Pd09B cpopmyne (A.11)). a obweii chopmyne ana Tl (A.4) gaeT hopmMyny Ans TeNSI0BOro MHAeKca
MSATKOW TKaHW «HMXE MOBEPXHOCTU» B HECKAHUPYHIOLLUX PEXMMax

| . | Pu(2*.cny**1 “spta u(2s.osVaet] (A.15)
n.- max mn --—7 K
1> " { CT«1l CT«,2 ]

roe Cns , =210 mMBT-MI'y.
Cns 2a210 MBT cm -2 Mrlu.

Ha pucyHkax A.4—A.7 nokasaHbl NpMMepPbl BO3MOXHbIX 3HAYeHWin napameTpa MowHocTM (ans dopmy-
Nbl (A.14)) n nx pacnonoxeHuns. Ha aTux pucyHkax gaHbl NPMMepbl BO3MOXHbIX COOTHOLLEHUI MeXAy KPUBbIMW UHTEHCUB-
HocTK /wu u(z) * 1 cm2 1 MmowHocTH P, (2). 3HayeHns B 06/1aCTW, MeHbLLEH PacCTOAHNS 4,0 TOYKM pa3pbiBa (z < zbp). He
nokasaHbl.'

MonesHo paccMOTpeTb NOBeAEHNE 3TUX KPUBLIX B6/IM3M hoKyCa YNbTPa3ByKOBOIrO Nyyka. Tak kak aKBMBasIeHTHas
nnowaab nyyka Aog SBnseTcs oTHoweHnem Pa(z) k /gnla It(z), To B 06nactu, rae KpyBasi MUHTEHCUBHOCTM NIEXUT HUXKe
KPVBOIA MOLLIHOCTU, 3KBUBANIEHTHAA NowWwaAb nyyka MeHblwe 1cM2. B MecTe nepeceyeHns 3TUX KpUBbIX IKBUBAsEH-
THas naowagb nyyka pasHa 1 cm2.
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Ha pricyHke A.4 ons cdoKyCMpOBaHHOIO Nyyka, y KOTOPOro 3KBMBA/IEHTHAsA MIoOWaAb nyyka Bnepsble yMeHbLUa-
eTca 1o 1 cM2, nokasaHo, YTo KpMBble NepecekaloTcs Ha ry6buHe, 6onblueli YemM paccTosiHWeE 4,0 TOUKM pa3pbiBa Touke
3TOro NepeceyeHnst COOTBETCTBYET MaKCHMaslbHOe 3HaYeHUe I0Ka/IbHOT0 NapaMmeTpa MOLLHOCTH, 1 3Ta ToYka 0603Ha-
YeHa Kak zs ..

Ha pucyHke A.5 npefcTaBneHbl AaHHble Ans hoKycupytoLero npeobpasoBaresisi ¢ MeHbLUeli anepTypoii. Ha pac-
CTOSIHUM A0 TOYKM pa3pbiBa 3KBUBANIEHTHAA NaoLWajb Nyyka 6ygeT Toxe MeHblue 1cM2. MakCyMasibHbIM 3Ha4YeHEM
/I0Ka/IbHOTO NapameTpa MOLHOCTK Pu(z) 6yaeT SiBAATLCA BbIXOAHAA MOLLHOCTb C YYeTOM 3aTyxaHus Ha paccros-
HWU 00 TOYKM paspbiBa, W z5 os byAeT ABAATLCA pacCTosHMEM A0 TOUYKM paspbiBa.

Ha pucyHke A.6 npefcTasneHbl AaHHble 418 NnpeobpasoBaTens ¢ 0THOCUTENBHO cnaboil GhokycnpoBKoii, dhoKyc-
HOEe pPaccTosiHMe KOTOPOro NPEBbILAET PACCTOAHME A0 TOUKM pa3pbiBa. JIOKaIbHbIA MAKCUMYM MHTEHCMBHOCTU MOXET
MMeTb MeCTO 13-3a NPSIMOYTOo/bHONM anepTypbl Npeo6pasosatesns Uam n3-3a NpubAMkKeHns K npeobpasosarenio Ha pac-
CTOSIHWSA, NpeBbIWatoLLye zbp. B 3ToM npvmepe NosIoXeHWE zi ni MakcyMyMa /1I0KaslbHOro napameTpa MOLLHOCTM CoBna-
JaeT c nosnoxeHnem cpokyca. 3HayeHne napameTpa MOLLHOCTU paBHO /spla K(z) 1cm2.

Ha pucyHke A.7 npecTaBneHbl AaHHble A1 npeobpa3oBaTens co cnaboili hoKycrpoBKoii. SkBMBaNEHTHAA N10-
Wwajdb nyyka Bcerga npebiwaeT 1cmM2. XoTa 3TOT NpUMep U He TUNWYEH AN Y/IbTPa3BYKOBbIX ANArHOCTUYECKMX NMpUMe-
HeHWA. OH NpuBeAeH Ans 6oee NOMHOTO NOHMMaHUA Mogenu. PacnpeenieHne noKanbHOrO NapameTpa MOLHOCTY C
rNy6GuUHO COOTBETCTBYET KPUBOW WHTEHCUBHOCTU. [lapaMeTpoM MOLLHOCTU SBMSETCA MakCMMaslbHoe 3HaueHue
/4pta u(z)-1cm2. 3HaueHne zs M4 onpefensaioT NoNOKEeHNeM 3TOr0 MakcMMyMma Ha ocy nyuka.

1—rpadvik /golau » 1cm2; 2 — (padnk Pp; 3 — TouKa, COOTBETCTBYHOWLAA Pp* P, (*s  * /4pbiB 1cm2

PucyHok A.4 — dokycupylowmii npeobpasosatesb

PucyHok A.5 — dokycupytoLwuii npeobpasoBatesib C anepTypoii, MeHbLUelh YeM Ha pucyHke A.4
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pmw W |® 21®

T— rpadmk /uxa,, 1cm2;2 — rpadmkPp. 3— Touka, CooTBETCTBYHOWASA Pp » Fpra,u 1cm2

PucyHok A.6 — dokycupytowmii npeobpasoBatesib co cnaboli hokycupoBkoii B6/1M3n zbp

PucyHok A.7 — lMpeobpasoBaTesib co cnaboi qhokycMpoBKoi

A.4.3.3 3ameyaHus Mo NPMMEHEHNI0 TeN0BbIX NHAEKCOB «HWXE MOBEPXHOCTU» MATKOM TKaHU B CKaHUPY-
owux pexunmax (77Shs sc)

®opmyny Ana TIS «HWKE NOBEPXHOCTW» AN CKAHUPYOLWUX PEXUMOB MOXHO 6bIN10 6bl NOAYYUTL NPY UCMONB30-
BaHWM TeX Xe cambIX MPUHLMMOB, KOTOPbIe OblIM MPUMEHEHbI € MEPBOM M3AaHUM HaCTOsILLero cTaHgapTa u B [22) ans
BbIUMCIEHNSA TIS «HWMXE NOBEPXHOCTU» A/11 HECKAHUPYIOLWNX PEXUMOB U TIS «Ha MOBEPXHOCTU» AS11 CKAHMPYOLLNX
pexunmoBs. OfiHaKo BO BTOPOM M3[aHUW CTaHjapTa 3TOT NOAXOL He MPUMEHSAIOT.

M3mepeHus noueHka P, ,,, U(z) B CKAHUPYIOLWNX pexnmMax CBs3aHbl C CyLLEeCTBEHHbIM YCOXHEHNEM W TPY[0EeM-
KOCTbIO UX peanunsauum, 1 OHU 0COBEHHO YCNOXHEHbI Npu ckaHmpoBaHun B 3D 1 4D pexumax. MNMoatomy LenecoobpasHo
BbIGpaTb (POpPMysibl, KOTOPbIE HE TO/ILKO AAl0T 060CHOBAHHbIE pe3y/ibTaTbl, HO U MOTYT ObITb BHEAPEHbI B U3MepUTe/lb-
HbIX NabopaTopusx U3roToBUTENEN C OrpaHNYEeHHbIMU N3MEepPUTENIbHbIMU BO3MOXHOCTAMU. Mpruemnemble annpokcuMa-
un ansa P, ., a(z) B HECKaHUPYOLWUX pexmnmax «Huxe noBepxXHOCTU» BbiNn CAenaHbl B NePBOM U34aHUN HACTOALEro
cTaHgapTa v B (22). Ho gns ckaHnpyoLWmnX peXxnumoB COXHOCTb Takoi annpokcumMauuy CyLecTBEHHO NOBbILIAETCS Unn
BbI3blBAET COMHEHUS ee NPYMEHUMOCTb BOOOLLE.

[Mo3TOMy BO BTOPOM M3j@HUWN HACTOSLLEro CTaHJapTa, Kak B ero Nepsom nsgaHun 1 B (22). UCNosb3yloT yTeepxe-
HWe O TOM, YTO A48 6OMbLUMHCTBA CKAHUPYIOLWKNX PEXMMOB NOBbILLEHWE TeMNepaTypbl B MATKON TKaHW «HWXe nosep-
XHOCTU» BYAET HUXKE, YeM «Ha MOBEPXHOCTU». ITO yTBEPXAEHNe NpUMeHsoT Ansa TIShi nc- TISai BC. Tak 4To

P\ - fawf (A.16)

Cris '

TiSg s« I/S.

rpe Cns , =210 mBT «MTIL,.
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O60OCHOBaHVE 3TOr0 YNPOLLEHNS MOXHO HaWTu B (25) 1 (26], rae nokasaHo, 4To B NOAABASIOLEM GOMbLUMHCTBE
CNyyaeB pacyeTbl MOBbILEHUA TemnepaTypbl B MATKON TKaHW «Ha NOBEPXHOCTW» A1 CKAHUPYIOLLMX PEXUMOB fatoT
6onee BbICOKME pe3y/ibTaTbl, YeM NOBbILLEHME TemMnepaTypbl «HUKE NOBEPXHOCTU».

A.4.3.4 3ameuaHus N0 NPUMEHEHUIO TENMOBbLIX NHAEKCOB A1 KOCTU «B DOKYCE» B HECKAHUPYIOLLLUX PeXu-
Max [T1Bb3 nc)

MonoxeHne MakcMmyma MOBbILLEHUA TeMnepaTypbl A8 MOAENN KOCTU B (hOKyCe B HECKAHUPYOLWMUX pexnmMax
HaxoauTca Ha 6/nKHeli MOBePXHOCTU KOCTW, Pacno/ioXeHHoW Ha paccTosiHun Ans TIB. rae 370 paccTosiHue cooTBe-
TCTBYET MakCUMasibHOMY 3HauyeHuio TIB. MapaMeTpom MOLLHOCTM Myyka SABNSETCA BbIXOA4Has MOLWHOCTb C y4eToM
3aTyxaHua Pu Ha paccTOsHWUM T 1A Mb.

MpumMeyaHue — 34eCb 4aHO TPAAULMOHHOE AOMYLEHNE O TOM. YTO KOCTb HAXOAMTCS B MecTe, rae TIB uvmeet
MaKCMMaslbHOe 3HaueHue.

Mocnepytwowme paccyxaeHus ocHoBaHbl Ha (1J. (12). (14]. (23].

[lna onpefeneHnsi N(pPUMEPHOTro 3Ha4YeHNs1 MOLLIHOCTU, HEOBXOAVMMON A/17 NOBbILLEHUS TeMnepaTypbl KOCTU Ha 1°C
Ha paccTosHuu T, Mo ocu nyyka, cregyeT HauMHaTL C POPMY/IbI 415 TOUEYHOTO MCTOYHIKA C yCTAHOBUBLLMMCS Harpe-
BOM TkaHu (12], (14]. KoTOpbIli NOBbILLAET TeMNepaTypy Ha OCK MOHOCTLIO MOr/IOLLALLLEr0 O4EHb TOHKOTO AWCKa, OKpPY-
XXEHHOro MaTepuasiom TENoNPOBOAHOCTbIO K

(A.17)
rae /M[B L, — ycpeAHeHHas Nno NpoCTPaHCTBY W BPEMEHWN MHTEHCMBHOCTL C YUYETOM 3aTyXaHus;
d6— anameTp nyyka Ha ypoBHe MUHYC 6 Ab;
K — TennonpoBOAHOCTb OKpyXatoLeli cpefpl.
TaK KaKk BbIXO[HY0 MOLHOCTb MOXHO NMPeACcTaBnTb Kak
(A.18)
Po - ”£|—/tala, a'
TO MOBbILLEHNE TeMnepaTypbl Bbipasutcsa vepes (A.17) n (A.18) kak
&T P. (A-19)

xKd6

Mcnonb3ys faHHble, B3ATblE 13 (28]. 1 BbIGMpas Body TemnepaTypoii 37 ‘ C B kauecTse OKpyxaroLLeli cpefpl, nosny-
Yum ee TennonpoBoAHOCTb K * 6.3 MBT-cm-1 «"C-". MNoacTaHoBKa 3Toro 3HaueHust K B dpoopmyny (A.19) faeT nosbile-
HMe Temneparypbl, NPUMEPHO pasHoe

Ar=-A 420>

roe Ck =20 MBTecm' 1«*C"1

M3-3a o4eBMAHLIX TPYAHOCTEN TOYHOTO MPOrHO3MPOBAHUA MOBbILEHUS TeMMepaTypbl B CBS3M C TEM. YTO KOCTb
HaxoauTca nog 06/yYeHreM In vivo, pasyMHO OLLEHUTb TOSIbKO BepXHUIA Npefen NoBbileHust TemnepaTypbl. dopmy-
na (A.19) npu paBHOMEPHOM pacnpegeneHnn UHTEHCMBHOCTV NOAMNCKY MPMBOAUT K MPOCTON hopmyse A4/18 NOBbILLEeHUs
TeMnepatypbl Al. ecnu AvaMeTp Myyka COCTaB/ISIET 0KO/I0 YETBEPTU ANMHbI Nepdpy3uu, YTO ABAAETCS pasyMHbIM npes-
nosioXeHneM Anst aToit mogenu. K nofo6HbIM BbIBOAAM MOXHO NPWIATK AN My4YKoB C Npodunem B BUAE kpuBoii Maycca
nnn Bessinc v Ansi NPAMOYTO/bHbIX My4KOB.

JKcnepuMeHTasbHble AaHHble (29] TpebyloT BBeAEHNS NonpaBoyHOro koadpcpuumeHta B oopmyny (A.17). a 3Hauut
1 COOTBETCTBYIOLLMX M3MeHeHut B (A.19) 1 (A.20). Heo6X0AMMOCTb BBEEHWS 3TOr0 NONPaBOYHOro KO3huLmeHTa cBs-
3aHa ¢ BAsSHWEM 3dhddeKkToB nepdhy3nn B OTHOCUMTENIbHO Maslbix 06bemax. [JOCTynHble AaHHble MoKasbiBatloT, YTO 3TOT
KOa(hMLMEHT NpuMepHO paseH 0.5 3HauveHVs MOBbILWEHWS TemnepaTypbl A8 TOro, YTo6bl MOAYYMTb CXOAMMOCTb
pe3ynbTaTtoB U3MEPEHWA in Vivo 1 TeopeTUYecKnx AaHHbIX. MpUMeHss 3TOT NoMpaBoYHbIi KO3(MULNEHT, NOIYUUM

[IF « (0,5)PICKd6 = P,/2CKif6. (A.21)
OTcloAa 3HaueHrie MOWHOCTU P ~ . TpeGyemoii Ans NoBbIlWeHVs Temnepatypbl Ha 1 ®C cocTasnseT
Pde(, = 2CKif6 .1 *C. (A22)

MpeanonoxeHne 0 MAHUMaIbHOW LUMPUHE My4ka, OTMeYeHHoe B A.4.2.5, 34ecb MpVMHMMaeTCs TakuMm, 4TO Haw-
MeHbLUWIA AnameTp nyyka, KOTOPbIA MOXET ObITb NOyUYEH B KNIMHUYECKOV NpakTuke 1 pasmep KOTOPOro orpaHuyeH nepe-
MeLLEHUSIMI MauneHTa 1 pyku onepatopa, paseH 0,1 cm B atom cnyyae P,B9 = 4 MBT. 3T0 3HaueHWe AaeT MOLLHOCTb,
Tpebyemyio 4717 NOBbILLEHNSA TemnepaTypbl Ha 1 "C, B 3aBUCUMOCTM OT d6.

Paap 3 Tax (2Ck"6'1 *C. 4 MBT). (A.23)

Tenepb HEO6XOAMMO AraMeTp Nyyka ¢ pasnyHbIM NpoduiemM, Hanpumep Bdopme ayCccoBoi KPMBOI UK KPUBOIA

Bessinc, npefcTasutsb B Buge <3". ®opmMysbl (A.18) npy paBHOMEPHOM pacnpeAeneHnt MHTEHCUBHOCTU noaucky u (A.8)
ON191 9KBMBANIEHTHOTO AnameTpa ny4yka npuBOAAT K
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czl. (A.24)
yT™MDU
[ns Fayccosa nyyka (cm. [1))
b = hepuutrey (A.25)
55
C AvameTpoMm nyyka
(A.26)
®=234
j n“spn
rge dé6— pacCMOTPEHHbI paHee AnaMeTp flydka HaypoBHe MUHYCH ab. Mogo6Ho aTomy, Ans nyuka Bessinc(CM. [1])
KASpU. u(~6 ) (A.27)
48
YTO NPUBOAUT K
,¥219 j P/ (A.28)
y "

Pazgenus (A.26) 1 (A.28) Ha (A.24) 1 reOMeTpUYECKN yCpeaHNB COOTBETCTBYIOLLME KOIMULIMEHTBI, NOTyYMM Cre-
ZytoLLlyto nonpasky

d6=1.13deQ (A.29)

Mocne nogctaHoBkn d6 B (A.23) nonyyuM mMowHocTb PdDY. Tpebyemyto a5t NOBbILEHUS TemnepaTypbl Ha 1 *C
Paag - max(2.26 CkdgJd 1"C. 4.52 mBT). (A.30)

Bbipasue daj uepe3 Pnu /¥laa . u3 (A.7). (A.8) n (A 9) nonyumm
[ ( = —\ (A.31)
PdQ= maxi226C* 2 [----*--—- -f C.452MBT .
( Y*"*p]a,u f
4YTO NPUBOAMT K annpoKcumaLmm
r rp - 1 (A.32)
Peeq = max|255Ck | 1 - -VC.452 mBT .
If'spu o

MpumeyaHune — BbluncneHHble 3HaueHust 2.26Ck n 4.52 B doopmyne (A.31) n okpyrneHHole B (A.32) MoryT
6bITb OKPYT/IEHBI Y Aasiblue [0 3HaYeHni 2.5CK 1 4.4 COOTBETCTBEHHO /181 UX COTlacoBaHNns ¢ hopmyiamu, NpuBOAUMbIMU
B MEPBOM M3JaHWM HACTOSLLEro cTaHdapTa.

O6beanHeHVe BbIXO4HOM MOLLHOCTU C y4eTOM 3aTyXaHus Pa C MOLHOCTbIO PBca, Tpebyemoit A1 NOBbILLEHNS
Temnepatypbl Ha 1°‘C (A.32). B 06Lwein cdopmyne ans Tl (A.4) npuBoanT K hopmyne AN Mogenu Koctu B chokyce ans
HeCKaHpPYILLNX PexumoB

A.33)
. (2b.ns)?spla .(*bns) Py (~b.ns) (
TIByg ,s MmN £

-Te.1 CrB.2 J

roe Cns , =50 MvBTewm'l;
Cruw.r* 4-4 mBT-

Kak ykazaHo B 5.4 2.2 nA 4.2.1. paccTtosHue rb A1 KOTOPOro BbluMcNsAoT T/Bbi nsno chopmyne (A.33). aBnseT-
cs paccTostHueM (npy z > zbp). Npu KOTOPOM MNpou3BeAeHNe NPOCTPAHCTBEHHOrO NMUKa YCPeAHEHHOW BO BpPeMeHMW
WHTEHCMBHOCTU C y4E€TOM 3aTyXaHWUs U BbIXOA4HO MOLLHOCTU Cy4YeTOM 3aTyxaHus UMeeT MakCMasibHOe 3HayYeHue.

2, s «paccrosiHue ana max (P,,(z) «/spa u(z)). (A.34)

A.4.3.5 3ameuyaHus No NMPUMEHEHNI0 TEMOBbIX UHAEKCOB ANA KOCTU «B (DOKYCE» B CKAHUPYIOLLUX PeXu-
max (M8b4 ,c)

dopmyny ansa TIB «HUKE MOBEPXHOCTU» & CKAHUPYHOLLUX PEXUMax MOXHO 6blf10 Obl MOMYYNTb, MPUMEHSIS Te Xe
camble MPUHLMMbI, YTO 1 B MEPBOM M3aHMN HACTOSLLEro cTaHAapTa v B (22) Npu BbIYUCIEHUN TIB «HWXE NOBEPXHOCTU» B
HeckaHUpyLWux pexvmax u TIB «Ha NoBepxXHOCTU». OHAKO BO BTOPOM M3[aHWUM Takoi NOAXOA He UCMOSb3YIoT.

M3mepeHuns 1 oueHka daz) B CKAHMPYIOLLUX PEXUMaX CBA3aHbI C CYLLIECTBEHHbLIM YC/IOXHEHNEM 1 TPY0EeMKOC-
Tbi0 UX peann3auum, 1 OHU OCOBEHHO YCNOXHEHb! Npu ckaHuposBaHun a 3D u 4D pexumax. MMoaTomy LenecoobpasHo
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BbI6paTb (hOPMYJibl, KOTOPbLIE HE TOJILKO AAl0T 060CHOBAHHbIE Pe3ysibTaTbl, HO U MOTYT ObiTb BHEAPEHbLI B U3MEPUTE/Ib-
HbIX labopaTopusix U3roToBuTesnel ¢ orpaHNnYeHHbIMU N3MEPUTENbHBIMWN BO3MOXHOCTAMM. [puemnemMble annpokcumMa-
LUy ans dog(z) B HECKAHUPYIOLWMX PeXUMax «HUXe NoBEepXHOCTW» ObiNn cAeflaHbl B NepBOM U3[aHWN HACTOALLEro
cTaHfapTa v B (22). Ho 4515t CKaHUPYOLWMX PEXVMOB C/I0XHOCTb TaKoi annpokcuMaLym CyLLieCTBEHHO NoBbILLaeTCs Um
BbI3bIBAET COMHEHUS ee NPUMEHUMOCTb BOOOLLE.

MoaTomy BO BTOPOM M3JaHuy HacTOSLLEro cTaHapTa, Kak B ero nepsoM usgaHun 1 a (22). ucnosib3yoT yTeepxe-
HME O TOM. YTO A/151 BOMbLUMHCTBA CKAHUPYIOLWUX PEXUMOB MNOBbILLEHNE TemnepaTypbl B KOCTU «HMKE NOBEPXHOCTU*

GYAET HUXKE, UeM «Ha MOBEPXHOCTW* B MSTKON TKaHWU. V1 XOTsi 9T0 YTBEPXAEHNEe He BCerga BepHO A4/1si CKaHWPYoLWuX
pPeX1MOB, UMEIOTCA [oKa3aTebCTBa (25. 26). UTO OHO KOPPEKTHO A/S 6O/LLIMHCTBA TakMX PEXUMOB. Mo3ToMy 1 3aech

npegnonaratT T1BHA iC - TISai bC. @ 3HAUUT
PL.A -1 (A.35)

w775 .1

roe Cr/S , =210 mBT My,

A.4.3.6 3ameyaHusi N0 NMPUMEHEHMNIO TENNOBbLIX MHAEKCOB AN KOCTU «Ha noBepxHocTu» (I/C) B HeckaHu-
pyouwux pexumax (I/8al nt) n B ckaHupyowmx pexumax (T/8as 1£)

Kak 1 B mogenu kocTu, Haxogseiics B dokyce (cM. A.4.3.4 1 A.4.3.5). NONOXEHNEM TOUKMN C MakKCUMaslbHbIM
NoBbILLEHVEM TeMMepaTypbl 418 KOCcTW, HaxoAsleiica B pokyce (T. e. YepenHoii KOCTu), ABMSETCA NepeAHas nosep-
XHOCTb KOCTU. Tak kaK KOCTb HaXOANTCSA Ha MOBEPXHOCTH, T. €. Ha BXOfe My4ka a TKaHb, 3aTyxaHne OTCYyTCTBYET Kak B CKa-
HUPYIOLLNX. TaK U B HECKAHUPYOLWUX pexumax. MNapameTpoM MOLHOCTY ByAeT BbIXOAHAsA MOLHOCTb P.

TensioBast MOfE/b /151 KOCTW «Ha NOBEPXHOCTU» KaK B CKAHUPYHOLWMX, Tak U B HECKAHUPYIOLUX PeXUMax B NPUH-
uune ogvHakosa. lMpy 3TOM 3KBMBANIEHTHbIV AnaMeTp anepTypbl Ha NOBEPXHOCTM Da(. 3aMEHSIOT 3KBUBAMIEHTHbIM
AvameTpom nyuka tfcg. MoaTomy MOWHOCTL P A . Tpebyemas [/15 NoBbIlLeHns Temnepatypsl Ha 1 X . paBHa

% ,3 ClbOGE)-1‘C. (A.36)
rpe C£>=40 BT cm*l 'C*1
MpumevaHunsn

1 B aTOM C/iyqae nonpasoyHbli kKoahuumneHT Ana Deq He BBOAAT, Tak Kak pasmepbl anepTypbl (PUKCMpoBaHsbI.
2 O BbIUUCAIAIOT, Kak 3T0 ykasaHo B 3.28 n A.4.2.1 ANA HECKAHUPYIOLLUX PEXUMOB.

O6beanHeHre BbIXOAHOW MoOLWHOCTW P ¢ MowHocTbio P A . Tpebyemoii Ans NOBbIEHUS TemnepaTypbl Ha

1'C (A.36). B 06LLeit chopmyne ana [/(A.4) npusoguT Kk hopmyne g1 MOAENN KOCTU «Ha NMOBEPXHOCTU» Kak A/1s1 CKaHu-
pYyOLMX. TaK ¥ HECKAHNPYIOLNX PEXUMOB

P/Oc< (A.31)

Cnc

TiCT, TIC.

rae CTtc - 40 MBT ecM*1
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MpunoxeHune B
(cnpaBoyHoe)

PekoMeHAaLuuN K N3MEPEHWNIO BbIXOAHON MOLLHOCTY B KOMGVHUPOBAHHbIX PEXUMAX,
CKaHMPYLWMX peXrmMax u anas oKoH pasmMepamu 1u lcm

B.1 O6wwme nonoxeHus

HacTtoawwii ctaHgapT TpebyeT 3MepaTb BbIXOAHYI MOLHOCTb, U3/Ty4aeMyto Niowaakoin pasmepamu 1* 1cm
aKTVBHOW MOBEPXHOCTW AAaTumka, KoTopas co3gaeT MakCMMasibHY MOLLHOCTb U3/lyYeHUs Kak B CKaHUPYOLW KX, Tak 1 B
HECKaHMPYOLLMX pexnumax. STy MOLLHOCTb Ha3blBalOT BbIXOAHOW MOLLHOCTbLIO, OFpaHNYeHHON KBaAgpaToMm. B HacTos-
Lem cTaHgapTe TpebyeTcs Takke N3MepeHNe NosTHON BbIXOAHON MOLLHOCTU (T. €. He «OrpaHNYeHHOW KBaapaTomM*) BO
BCEX 3TUX PEXMMAX.

B HacToslLLeM NpUIoXeHUn peyb NAET Npex/ae BCero 06 OTKIOHEHNSAX OT CTaHAAPTHbIX M3MepUTEIbHbIX NpoLieayp
1 Tpe6oBaHWii, ykasaHHbIX B CTaHAapTax cepum M3K 62127 n B ctaHgapTe MOK 61161. Huxe npvBefeHbl peKoMeHaa-
LK MO N3MEPEHMNIO BbIXOLHO MOLHOCTU B CKAHUPYIOLLUX PeXumax ¢ NpUMeHeHneM nornoLatoLLein Macku pasmepa-
MM 1 K 1 cM. cneunasibHbIX MULEHel pasmepamu 1 X 1 cm nnn cneuunasnbHON CxeMbl 3/1eKTPOHHOW MaCKUPOBKM.

AKYCTNYECKYI0 BbIXOHYI0 MOLHOCTb 0ObIYHO M3MEPSAT METOAOM YpPaBHOBELLUMBAHUS PafWaLMOHHON CUMbl C
MCMOMb30BaHWEM BECOB W MOIOWALWEN MULEHN, AOCTATOYHO 6GOJbLUONA, YTOObI NEPeKpbiTb BECb YNbTPa3ByKOBOM
My4yokK. 3Ty MOLLHOCTb MOXHO U3MEPATb 1 METOAOM PacTPOBOro CKaHMPOBaHUA TMAPOOHOM, XOTA MOrPELLHOCTL 3TOr0
meToga 6onblue.

BaxHO Bcerga pasnuyaTb BbIXOAHY MOLHOCTb W pafnauyoHHyt0 cuy. BbiIxogHas MOLWHOCTbL YNbTpasBy-
Ka — 3TO CKanspHasa BeNuuMHa, He 3asucsALlas OT yria nafeHus ynbTpassyka. PaguaumoHHas cuna saBnseTcs BeKTop-
HOIi BE/IMUMHONM W 3aBUCWT OT Yrna NajeHwst ynbTpasByka (M COOTBETCTBEHHO HanpaB/EHWS U3MEPEHWs 3TOW Cusbl
N3MepuTesIbHbIM YCTPOCTBOM). 18 NAOCKON 6eryuieil BosiHbl COOTHOLLEHME MEX/Y MOLLHOCTbIO 1 paguanbHol cunoi
fJocTaToyHo npocTo: P - cF (cMm. dopmyny (B.1) npunoxenns B M3K 61161). na peasibHbIX Noneli 3T0 COOTHOLLEHNe
cobnofaeTca He Bcerga ns-3a apdekTos, cBA3aHHbIX C Andipakumein, okycupoBaHnem noss, CKaHMPOBaHUEM Myyka
(korga NMMHUM yNbTPa3BYKOBOIO CKAHMPOBAHUS U3MEHSAIOT HanpasB/ieHWe OTHOCUTE/IbHO Hanpas/ieHns CWfbl, n3mepse-
MoV pagmomeTpoM). DdEKTbI, CBA3aHHbIE ¢ audipakumein 1 hokycmpoBaHneM noss, paccMoTpeHbl B MOK 61161. a
B/IMSIHNE CKAHNUPOBaHUS 06CYXaeTCa B HACTOALWEM NPUIOXKEHUN.

Ecnn BnnaHne atmx adhhekToB 4OCTATOUHO Mao NO CPaBHEHUIO C HEONPEeAENEeHHOCTbI0 N3MEPEHUA, TO UMW MOX-
HO npeHebpeYb.

M3mepeHus BbIXOAHOM MOLLHOCTU 1 OFpa@HUYeHHOW KBaApaToOM BbIXOA4HOW MOLHOCTM pekoMeHAyeTcs npo-
BOAWTb C HEOMPEAENIEHHOCTbIO, He npeBbiwatoLleit 20 % (npu 95 %-HOM YPOBHE BEPOSITHOCTH).

MpunmeuvaHns

1 Ansa obeyxgaembix 34eCb M3MEPeHUiA, 0COBEHHO B CKaHMPYIOLUX pexnmax, oTpaxatolme MULLEHN npume-
HATb HE pekoMeHayeTcs.

2 CraHgapT M3K 62127-1 pekoMeHAyeT ANna 60nee TOYHbIX U3MEePEHWA MOJTHON BbIXOAHOW MOLWHOCTU BbIGU-
paTb MeTo ypaBHOBELUVBaHUS paAVaLVOoHHONR Cunbl, pernaMmeHTMpoBaHHbIi B MOK 61161.

B.2 N3mepeHna B KOMOUHUPOBAHHbIX pexumax

B KOMGMHMPOBAHHbIX pexunmMax ¢ 6oee YemM OAHOW MOLENb0 U3NyyeHus, paboTatolein 3a oAMH Nepuog, cka-
HUPOBaHUA. BbIXOLHYI MOLHOCTb MOXHO paccMaTpuBaTb OTAENbHO AN Kaxol 13 Mogeneil. Takoe pasfeneHvie
[ONycTUMO, ecnii Heo6XOAUMO BbIMOJHATL TOUHbIE U3MEPEHUS BbIXOAHOW MOLLHOCTM U onpefensiTb TensoBble
MHAEKCbI , KOMBMHUPYA UX COCTaBNSAIOLLMe B COOTBETCTBUM C Tabnuueit 1. Takoil nogxo4 MoXeT, Hanpumep, 6bITb peasin-
30BaH A1 KaXXA0M U3 4acTOT aKyCTUMYeCKOoro BO3aelicTBMA, UCMOb3yeMbIX B pacyeTax. Heobxoaumo ogHako obpa-
TUTb BHAMaHMe Ha TO. YTOObI Kaxzas MoAeNb N3nyyYeHuns 6blna ngeHTUYHa TOi. KOTopasi BXOAUT B KOMOGUHUPOBaHHbI
pexum

B.3 VI3MepeHus BbIXOLHOW MOLLHOCTY B CKAHUPYHOLLUX pPexumax

B.3.1 V3mepeHua npu oCTaHOBKE CKaHMpPOBaHUA

CKaH1poBaHwe My4koM NpuocTaHaBMBAIOT, KOra MyvoK Hanpas/ieH NeprneHanKyISpHO K NOroLWwatoLeil MUALLEHH,
M3MepAIT pagnaLMoHHyo cuny H, 1 npeobpasytoT pesybTar USMePEHUs B BbIXOAHYIO MOLWHOCTb A,, yuuTbiBasA BNA-
HWS audppakumm 1 hokycupoBku (cM. MOK 61161). ecnv UMM HeNb3si NpeHebpeYb No CPaBHEHMIO C HEONPeAeNEeHHOCTLI0
N3MepPEHNIA.

Mpw BbINOSIHEHWUN U3MEPEHWIA C OCTAHOBKOM CKaHMPOBaHKSA B M3MEPEHHOE 3HAYEHNE BbIXOAHOW MOLLHOCTU peko-
MeH/yeTCs BBECTU NOMNpPasKy AJ1 KOMMEHCaLMW KaKoro-Inb0 U3MEHEHUSA BbIXOAHOIO CUrHasia B 3aBUCYMOCTM OT Hanpas-
NEHNS N3/TyYeHNs1 CKaHNPYIOLLLero nyyka Uunm ero cMeLLeHnsi OTHOCUTENbHO aKTUBHOW NOBEPXHOCTM AaTuuka. CnegyeT
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Take BHECTYW MOMPaBKy, YYMTbIBAIOLLYH CKOPOCTb MOBTOPEHMSI MMMYbCOB. ECAM XapakTepuCTUKA Myyka v UMMY/ib-
COB A/11 K&XAOW /TMHUM yNbTPa3BYKOBOTO CKAHUPOBAHUS OAMHAKOBLI (Hanpumep, pasmep anepTypbl, amnauTyaa
VMMNY/bCOB, LEHTpa/IbHasA YacToTa, hopMa MMMy/bCOB, A/INTENBHOCTb UMMY/LCOB, LUMPKUHA MyyKa, (DOKasIbHbIA Yron 1
np_). TO OHU NOAXOAAT ANS1 U3MEPEHUI OLHON NMHWW YNbTPA3BYKOBOTO CKaHUpOBaHWsi (Hawbonee napannensHoli ¢
HanpaB/iEHNEM U3MEPEHUS PaNaLMOHHON CUIlbl), MPU 3TOM BBOAAT MOMPaBKy HA YaCTOTYy NOBTOPEHUSI UMMNY/ILCOB U
npeAanonaratoT, 4To P2 (BbIXO4HAS MOLLHOCTb A/1i CKAHUPYIOLLEero pexuma) paBHa P,. EC/v e XapakTepucTuky Kax-
[0/l MUHUKN YyNbTPaA3BYKOBOr0 CKAHUPOBAHUS OT/IMYAKOTCA APYr OT Apyra, TO C/eAyeT BBOAWUTb COOTBETCTBYOLLME
MoMNpaBky UMM MPUMEHSATb B3BELLMBAHUE.

MpumeyvyaHune — MpuBesemM NpUMeEPbI U3MEHSIIOLLMXCS XapakTepuCTUK Nyuka UM UMMY/bCOB:

a) MMpu CEeKTOPHOM CKaHWpOBaHWM (DA3VPOBAHHON PELLETKON BbIXO4HAs MOLWHOCTb WHOTAA MOBbIIAETCs ANs
GOKOBbIX IMHUI CKAHWPOBAHWS 415 TOTO, YTOGbI NOBLICUTL UYBCTBUTE/IbHOCTL NPUEMHBIX 3/1EMEHTOB, OTCTOSILLMX OT OCU
nydka.

b) PasHbIM IMHUAM CKAHWPOBAHWSI MOTYT COOTBETCTBOBATL PasHbIE pasMepbl anepTypbi.

M3mepeHns BbIXOAHOM MOLLHOCTU C MOMOLLbIO TMAPOCHOHA MOXHO TakKe BbIMOMHATH NPV OCTAHOB/IEHHOM MyuyKe,
1 B 3TOM C/lyyae pekOMeHAyeTCsi BBOAMTb COOTBETCTBYIOLLME MOMPaBkX [/ KOMNEeHcauun Kakoro-nnbo n3meHeHust
BbIXOAHOrO CMrHasia B 3aBYCUMOCTMN OT HanpaB/eHNS U3/Ty4YeHWs] CKaHUPYIOLLErO Myyka, Kak 370 6bINo ykasaHo Bbille.

B.3.2 V3amepeHusa npu ckaHUpylowem nyyke

MMapotoHHbIe N3MEPEHUSt BbIXOAHOW MOLLHOCTW B YCMIOBUAX CKAHUPYIOLLEro MyyKa MOryT ObITb BbINOSIHEHbI C
MOMOLLbIO CUCTEMbI CUHXPOHM3aLMKN (M3/1y4aemMoro akyCTU4eckoro curHana v M3MepuTesibHOW CUCTEeMBbI) Tak. UTO OfHY
JIMHUIO CKaHUPOBaHNSA OfHOBPEMEHHO U3MEPSIOT 1 CUCTEMOI PaCTPOBOro CKaHMPOBaHUsA rnapodoHom. Mpu aTom cneay-
eT yunTbiBaTb HanpaBeHHOCTb TMAPOGIOHa, KOrAa U3MEHSETCS YroN MeX Iy OCbio Myyka 415 KaK40N TMHAW YbTpasBy-
KOBOTO CKaHMPOBAaHWA U OCbi0 aKTUBHOIO 3/1eMeHTa rmapodoHa.

Mpn npoBefeHWN M3MEPEHWA METOAOM YypaBHOBELUMBAHWS PafuaLVOHHON CUMbl B CKaHWPYOLLEM pexume
Mor/oLWaloLLas MULLIEHb U BHELLHAS anepTypa npeobpasosaTtesnis fO/MKHbI 6bITb TakMMU, 4TOObI MULLEHb NEpeKpbIBasIa
3hheKTUBHYI0 NoLWwaAb Nyyka BO BCeM Anana3oHe ero OTK/I0HEHWIA.

M3mepAatoT pagualmoHHyto culy P2 B CKaHUPYOLWEM pexXume, BBOAAT NMOMPaBKK Ha BNusHME gudpakunm n qoky-
cnpoBku (cM. MOK 61161 1 (30)) M Ha OTK/IOHEHKE Nyyka (MO hopMyie KOCHHYCa — CM. HUXE), ecnv aTuMmn adhdpektamu
HeNb3a npeHebpeyb N0 CPaBHEHUIO C HEOMPeEeeHHOCTbIO pesy ibTara N3MepeHuid.

B upgeanbHom criyyae oCb Myuyka A8 KaKAOW U3 NIMHWUIA yNbTPa3BYKOBOrO CKaHMPOBaHWS W HanpasneHue
UyBCTBUTE/IbHOCTU CUCTEMbI YpaBHOBELLMBAHUA PaAWNaLMOHHON CUMbl JO/MKHBLI ObITb KO/IIMHEAPHBI C OTK/IOHEHNEM He
60nee + 10°. Tak Kak Npy CEKTOPHOM CKaHMpPOBaHUM 3TO BO3MOXHO He Bceraa (M3-3a HenapasienlbHOCTN NIVHWIA CKaHu-
poBaHMsi 1 BOMbLUMX YI/IOB CKAHUPOBAHWSA), TO B U3MEPEHHble 3Ha4YeHUs HeobXOoAWMO BBOAUTL COOTBETCTBYOLLME
nonpasku.

Ecnun yactoTa NOBTOPEHUS UMMY/IbCOB M XapakTepuUCcTUKM NydKa 1 UMMy Ibca A5 KaKAOW U3 TMHNIA yNbTpasByKo-
BOr0 CKaHMPOBaHWA OMHAKOBbI (Hanpumep, pasmep anepTypbl, amnanTyAa UMNysbCoB, LeHTPaslbHas yacTtoTta, hopma
VMMyYbCOB, A/MTENBHOCTb MMMY/IbCOB, LIMPUHA NyYKa, (hoKasIbHbIV Yron 1 Np.). TO MOXHO MPeAnoIokKUTb, YTO n3Me-
peHHas (1 OTKOpPEeKTUpOBaHHasi C y4eToM Audpakumn n pokyCMpOBKM) BbIXOAHAs MOLLHOCTb F2C. YMHOXEHHas Ha
nonpaBoYHbIi KO3(hhMUMEHT (Takoli, HanpUMep, Kak ykasaHo B B.3.3 u [31J). n 6yfeT npeacTaBnaTb BbIXOAHYH MOLL-
HOCTb B CKaHUpYytoLLem pexume P2. Ecnv xe xapakTepuCcTUKU IMHUIA yNbTPa3ByKOBOr0 CKAHMPOBAaHUS HEOANHAKOBbI,
peKkoMeH/yeTCsi BBECTU COOTBETCTBYIOLLYIO MOMNpasKy U NPUMEHWTL onepaumio B3BeLLVBaHNUA (MCMOb3ys, Hanpuvep,
BMecTO hopmy/bl (B.1) cymmypoBaHue v B3BelUMBaHWE A5 KaXA0N MMHUN yNbTPa3ByKOBOTO CKaHWPOBAHUS).

CssizaHHas € 3TUM NOrPeLIHOCTb U3MePeHWA ByeT 3aBMCeTb OT KOHKPETHOI reoOMeTpun pacnosioXeHNst npeobpa-
30BaTensl U MuLeHn. MNpocToli Npumep BBeAEHUA Takoi nmonpaskn npusefeH B B.3.3.

B.3.3 lMpumep BBefeHUs nonpaeku B pesy/ibTaT U3MePeHUss akyCTUYECKON BbIXOAHOW MOLLHOCTU MeTo-
[lOM ypaBHOBELINBAHUS pagnaLMoHHON Cubl No hopMysie KocuHyca

Mpy NCNob30BaHMM MOFNOLLAIOLLENA MULLEHWN Kakoe-Nn60 OTKIOHEHNE NajatoLLero Ha Hee akyCTUYeCcKoro curHana
OT NPSIMOro Hanpas/feHus (T. € OT Hanpas/ieHus, NapasifieNlbHOro HanpaseHUo NpremMa paanaLoHHoR Cubl paauo-
MeTPOM) NPUBOANT K CHKEHWIO PaguaLMoHHOI Cuibl, NPUMEPHO NponopLuoHansHo cos 0. B aTom npuMepe nosHavaeT
Yron Mexay Hanpas/ieHMeMm pacnpocTpaHeHus (v OCblo NyyKa IMHUIA ybTPa3BYKOBOIO CKaHMPOBAaHUSA) U Hanpas-
NeHVeM npuema pagvauyoHHOR CUMbl PaANOMETPOM.

PaccmoTpum npeobpasoBaresib B BUE KPUBONHEHOW peLleTkn ¢ NOMHbIM YI/IOM CKaHUpOBaHus @ [ns nyyka,
pacnonoXXeHHoro nog yrsiom 0. MOXHO BBECTU nonpasky. [pu 3ToM npenonaratoT, YTo MOLLHOCTbL pacrnpejesieHa paBHo-
MepHO o BCeMy npeobpasosarerto.

Tenepb NpefnonoXum, YTo Kaxgas U3 AUHUA yNbTPa3BYKOBOIO CKAHWPOBaHUA B yrne OT MUHYC &)2 A0
naoc W2 paBHa Mo MOLWHOCTW (OfHaKO He Mo cuse, Harnpas/IeHHON napasifieslbHO Hanpas/IEHNI0 YyBCTBUTE/TbHOCTY
pagvomeTpa). Cnna, BO3AEeCTBYIOLLAA Ha MOI/OLWAtoLWLYy0 MULLEHb U U3MepsiemMast B AeliCTBUTENIbHOCTY, BblpakaeTcs
BEKTOPOM A Ha pucyHke B.1. B TO BpeMs Kak BEKTOP B BblpaxxaeT cuny, KoTopas 6bl1a 6bl Ha caMom gese. PaguauuoHHas
cuna, n3mepsieMast 4OCTaTOYHO GOMbLLON NOFNOLLAIOLLEA MULLEHbLIO, AN KQKAOW IMHAN CKaHMPOBaHWS BblpaXaeTcs Kak
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\2 2/

1— pewana; 2 — nNornowawLas MueHb; O — yTon ckaHuposaH1A. O — yron nageHuns
PucyHok B.1 — lpvmep € KPMBOSIMHENHON peLleTKoli B CKaHUPYIOLLEM pexume

<P/c)co3 Q O6LLyto M3MEPSIEMYI0 PAAMALIMOHHYIO CU/Ty F2 MOXHO MOJyYUTb UHTErPUPOBAHUEM CWUM OT KaXAOW IUHUM B
npegenax ot muHyc (0/2 o natoc B/2. F7 MOXHO BbIUUCAUTL MO CNEAYLLEl dhopmyne

(B.1)

2

rae F2— o6uas pagvalnoHHas cuna oT BCEX CKaHWPYHOLLMX /TyYKOB, BO3AENCTBYIOLNX HA MOT/IOWAKOLLYI0 MULLIEHb;
P2 — peiicTBATENIbHOE 3HAYEHNE BbIXOAHOW MOLLHOCTH B CKAHMPYIOLLEM peXume,
C — CKOPOCTb 3BYyKa B BOAE;
O— yronmexay HanpasfieHMeM PBCNPOCTPaHEHNS NajatoLLEero nyyka 1 HanpasneHneM N3MepeHns paguoMeTpa;
(O— yron mMexay Hanbonee OTCTOALLMMM APYT OT APYra IMHUSIMU YN1bTPAa3BYKOBOTO CKAHUPOBAHMS B NI0CKOCTY
CKaHMpoBaHus, paguaHsbi.
M3 (B.1) nonyyaem

(B-2)

Ecnun yron ckaHvmpoBaHus paBeH 60*. T. e. O = x/3 paguaH, T0 13 (B.2) MOXHO BbIYMC/IUTb MONPaBOYHbIA KO3dhdu-
LMeHT. paBHblii 1.047. Ecrm B= 90* (B * X/2). TO NONpaBOYHbIA KO3hMLMeHT paBeH 1.11.

MpumeuaHune — CnegyeT 3aMeTUTb, YTO A4/ NOTyYEHWUST OKOHYATENIbHOTO 3HAYEHUA MOLLHOCTU HEO6X04MO
BBECTV NOMpaBKy B P2, C/iM OHa He 6blna y4TeHa npu onpegenequn P2.

B.4 MonyuyeHune okHa pasmepamu 1 k1 cM. ncmonb3ya macky “3 noraoljanliero maTepmana U MULLEHb
pasmepamu 1 x1 cm

B.4.1 O6Lwue nonoxeHns

Mpn NpYMEHeHUM MULLEHW B CUCTEME YpaBHOBELUMBAHUS PajuaLMoHHOW Cusbl AN OrpaHUYeHus aneprypsbl
MCTOYHMKA TeOMETPUS MULLIEHW 1 €€ PacMosIoKeHNe AO/MKHbI ObITb TakUMU, YTOObI ynaBnneaTb U3yyeHre TOMbKO C No-
Waaku pasmepamm 1 x 1 cM Ha aKTUBHOI NOBEPXHOCTU YNIbTPa3BYKOBOro Npeo6pasoBaTesisi, HO He yaBmBaTb ero ot
[ApYrux yacTteil 3TOi MOBEPXHOCTW.

3pecb paccMOTpeHbl ABa cnocoba peanmsaunmn 3TUX YCI0BWIA C pa3IMYHbIMWU UCTOYHUKAMW NOrpeLlHoCcTel. B3au-
Moyesi3Ka [iByX MeTO/j0B ornpejeneHns anepTyp Moria 6bl faTb pa3ymHoe NoATBepxX/ieHne Toro, 4To anepTypbl onpeje-
neHbl TouHO. [IpvMeHeHue nornowarLleil Macku WM MOrNoTUTENs, OrpaHNYMBAIOLLEro MNPYEMHYI0 MOBEPXHOCTb
MULLEHW, YTOObI yNaB/MBaTh N3/ly4eHne TO/bKO C nowaakmn pasmMepamm 1 * 1 cm Ha akTMBHOI NOBEPXHOCTH yIbTpasBy-
KOBOro npeo6pasoBaTesisi, PeKOMEHA0BAHO A/ UCMbITAHUA MeXaHNYEeCKUX CEeKTOPHbIX AATYNKOB WK A1 He3aBKUCu-
MbIX UCTbITAHWIA BCEX YNbTPa3ByKOBbIX AaTUMKOB.

B.4.2 Aneptypa bl ¢ m B macke

Mpy NpUMEHeHUN Macku ee reoMeTpust 1 pacnooXeHne AO0/MKHbI 6biTb TaKUMK, Y4TOObI C TpebyeMoli TOYHOCTbIO
YCTpaHWTb M3/ly4YeHne OT BCell MOBEPXHOCTM Npeobpa3oBaTesns 3a UCKIIoUEHeM nowaakm pasmepamu 1 »1 cm Ha ero
aKTMBHOV NOBEPXHOCTU.
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PekomeHgyeTcs, UTO6bI PPOHTA/IbHASA NOBEPXHOCTL Y/1bTPA3BYKOBOrO NpeobpasoBaTesna 6biia napasienbHol
N/IOCKOCTU Macku, Kak 3TO nokasaHo Ha pucyHke B.3. 3ta pekomeHfaums cornacyeTcsi ¢ yCN0BUAMU, U3NOXKEHHbIMU B
B.3.2. 3atyxaHve ynbTpasByka B Macke AO/HKHO ObiTb He MeHee 30 Ab. a BHYTPEHHME CTEHKM OKHa pekoMeHayeTcs
NOKPbIBaTb OTPAXaoLWyM MaTepruasiom, YTobbl YMEHbLUNTL NOTEPU B HUX.

PekomeHgyeTcA NpoBecTU M3MEPEeHUst OrPaHNYEHHON KBaApaTOM BbIXOAHOW MOLLHOCTW, 4TO6Obl NokasaTb, YTO
macka yfoBneTBopseT Tpe6oBaHNAM Mo 3aTyxaHuio. MOXHO NPOBECTU Takne N3MepeHus ¢ AByMA Mackamu pasHoi Ton-
LUMHBI. YTOObLI NoKasaTb OTCYTCTBUE (UM HE3HAYUTESIBHOCTb) 3aBUCUMOCTU 3aTyXaHWsa OT TOMLWWMHLI Macok. Ha pucyH-
ke B.2 npeacTtaBneH 3ckM3 npegnaraeMoli  CTPYKTypbl. PekomeHAayeTcss NpuMEHSATb Mmartepuan ¢ 60nblivm
KO3(hPMLMEHTOM 3aTyXaHWUA v UMMeAaHCOM, Maslo OT/IMHAIOLWMMCA OT uMneaHca Bopl. Kommepyeckn [OCTyMnHbl Mate-
pyansl ¢ KoadmumeHTom oTpaxeHus muHyc 30 4B 1 noTepsamun Ha npoxoxaeHne okono 45 ab/cm Ha yactoTte 3.5 MIu.
JlononHuTenbHoe 3atyxaHue MOXHO MOJy4nTb COUYeTaHNeM HECKO/IbKUX C/I0EB: Hanpumep, noMeLeHneM Mexay AByMs
C/I0SIMM NOr/I0LLaloLLero MaTepuasia ofHoro C/108 13 oTpaxarolero Marepvana ¢ 04eHb BbICOKAM WN OYEHb HU3KUM
MMMNesaHcoM (M3 HepxaBeloLLeli CTann UKW Kakoro-imbo BCNeHeHHOro MaTepuasia CoOTBETCTBEHHO).

1 — OTPAXalo Ll ee NOKPbITUE: 2 — MOFNOTUTENb: 3 — CNOM OTpaXaTens: 4 — yNbTPasByKoBON npeo6pasosaTeNb; 5 — OkHO 1 « 1cm

PucyHok B.2 — Macka ¢ kBagpaTtHoii anepTypoii

N5 u3mepeHwii orpaHnYeHHOl KBaAPaTOM BbIXO4HOW MOLLHOCTM Macka AO/KHA BblTb OPUEHTMPOBAHA OCAMM
X W'y B NOCKOCTU, NapasinefibHoi UCNbITyeMOMY [aTUMKy Tak, 4TOObl COOTBETCTBOBATH HaNpaB/eHWo CKaHWpPOBaHWS
(cMm. pucyHok B.3). Hanpumep, B pexumax 20-CKaHMPOBaHUS C HECTIOXHBIMW OAHOMEPHbIMU (FKO)AaTunkamMm ocbe nnoc-
KOCTW BM3yasin3auny MOXHO COBMECTUTb C OCbHO X. @ OCb y HANpaBUTb B MOMNEPEYHOM HamnpasfieHnn. BaxHa 1 TOYHOCTb
YCTaHOBKM yN1bTPa3BYKOBOro nNpeo6pa3oBaTesisi B NONEPEYHOM HaMpaB/iEHUW, B 3TOM Crlyyae GyAyT nosesHbl cneyy-
anbHble fepxaTteny v npucnocobneHus. Mpy NOArOTOBKe K U3MEPEHUSAM PeKOMEHAYETCS, UTo6bl OCb Y/IbTPa3BYKOBOTO
nyuka Gblna napanniesibHa K HOpMasu K MI0CKOCTY MAckv Y MULLIEHU C TOYHOCTBLIO He XyXe t 5°. 1 C TakvuM e YrioBbIM
[0MYCKOM 10 OCSIM XU Y CieflyeT OpueHTMpoBaTh Npeo6pasoBaTesb v Macky (CM. pucyHok B.3).

MpumeyaHuns

1 OnA KOHTaKTHbIX 4aTYMKOB C pasmMepoM Bbixoda nydyka (Xobunm Y”) meHee 1 cm B KakOoM-/iMb60 Hanpas/ieHun,
anepTypa Macku (ee LuMpuHa B 3TOM Hanpas/ieHMn) MOXeT 6biTb 60nbLie 1 cm.

2 [Nl HeKOHTaKTHbIX NpeobpasoBaresiell anepTypa Mackv MOXeT 6biTb 60/bLUe 1CM B KAKOM-IM60 HanpasieHum,
B KOTOPOM CKaHVpOBaHue rmapod)oHOM BbISIBASET LUMPUHY Nyyka (Ha ypoBHe MuHyc 20 AB) B N0CKOCTM, coBnagatoLleli ¢
NI0CKOCTbIO BXOJA B NauMeHTa, MeHblUyo 1 cMm.

OcCb X Ny Macku

Ocb ckaHMpoBaHusa

1— MUWeHb; 2 — Macka; 3 — ynbTpasByKoBO npe-
o6pasoBaTenb
Hopmasb p

K MULLEHN
PucyHok B.3 — OpwueHTauusa npeobpasosarens,

anepTtypbl Mackn n MULLEHN

B.4.3 MuweHb pasmepamun 1K 1cm 415 CUCTEMbl ypaBHOBELIMBAHUSA pajuaunoHHOl cubl

[Lipyroii MeTog nsmepeHus orpaHMYeHHol KBaLpaToM BbIXO4HOW MOLLHOCTY OCHOBAH Ha MPUMEHEHNUN MULLIEHU
nnowaabio 1* 1cMm. Takylo MULLEHb PEKOMEHYEeTCA ycTaHaB/MBaTb HENOCPeACTBEHHO Ha NOBEPXHOCTU Y/1bTPa3BYKO-
BOro npeob6pasosaTens, a reoMeTpus 1 pacrnosioxXeHne MULEHWN AO/MKHbI BbITb TakMMK, YTOGLI OHA NpUHMMana Bce
n3nyyeHne TOMbKO C MoLWaaku pasmepamn bl cM akTVBHOI NOBEPXHOCTW NpeobpasoBatens.
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TOYHOCTb M3MEPEHNSA OTPAHWYEHHO KBaAPaTOM BbIXOAHON MOLLHOCTM AO/MKHA COOTBETCTBOBATL TpEGOBaHM-
am MOK 61161.

[Ns CHWXEHUs MOrpeLlHOCTN W3MEPEHWN, BbI3BAHHOW BNUSIHWEM peBepbepaunun, Heo6xoAMMO NpesnpuUHATbL
Mepbl, UTOObI OTPaXKeHHAas akyCcTuyeckas aHeprusa He nonagasna Ha MULLeHb elle pa3. B ganbHelilem opreHTauus oceli X
Ny MULLEHU OO/HKHA OCTaBaTbCS KOJIMHEAPHOW BbIGPAHHLIM OCAM X U Y UCMbITYEMOrO AaTuMKa, Kak 3TO MokasaHo Ha
pucyHke B.4.

OcCb X UMy macku

Ocb CKkaHMpoBaHKA

Hopmarsib
K MULLIEHN

f —ynbTpa3BykoBOi Npeo6Gpa3oBaTeNb: 2 — MULLIEHb MOLWAAbIO 1 X 1 CM

PucyHok B.4 — OpueHTaumsi npeobpasoBaTesnis 1 KBaapaTHON MULLEHN

B.5 Co3pfaHne okHa bl €M C MOMOLLbIO 3/1IEKTPOHHOrO ynpasieHus

Ecnun cxema ynpasneHus ynbTpa3ByKoBO/ CUMCTEMOI 1 reoMeTpus NnpeobpasosaTenisi NO3BO/SAOT, TO BO3MOXHO
co3fatb anepTypy naowaabto 1 x1 cM 3/1eKTPOHHBIM CNoco60M Npy OTK/IIOYEHUN HANPSHKEHWS BO30YXAEHUA Tex Npeob-
pasoBatesieil B 3/1EKTPOHHO peLleTke, KOTopble HaxX0AATCA BHe BbIGpaHHOW niolaakn, npeaycMoTpeB 0fHaKo, YT0Ob!
BbIXOAHaA MOLLHOCTb C nowaakv 1 * 1 cm He 3aBucena OT TOro, BK/IKOYEHO WM HET 3/1EKTPOHHOE MacK1MpoBaHue Apy-
rmx obnacrei.

ONeKTPOHHbIe CpefCcTBa MacKVpOBaHVs akTUBHOM anepTypbl PEKOMEHAYIOTCS 415 AaTUMKOB, yNpaBisaeMblX 3/1ek-
TPOHHbIM CMOCO60M, HanpumMep, hasrpoBaHHbLIX PeLLeToK.

B ToMm cniyyae, korja Takve pelleTky ynpasasatoTCs 3/1eKTPOHUKO TONbKO B O4HOM Hanpas/ieHnn (Hanpuvep, pas-
MepOM CKaHMPOBaHKS MO OCK X). & B iPYroM HeT (HanpumMep, Korga 4ivHa afnemMmeHToB 60blue 1 cM), 3MepeHust orpaHu-
YeHHO KBaApaTOM BbIXOAHOW MOLLHOCTM MOXHO BbIMO/IHATL 3/1EKTPOHHBIM  MAaCKMPOBAHMEM 3/1EMEHTOB,
HaxoAALLMXCs BHe 06/1aCTV pa3mepoM 1 cm (Mo ocu X). 3aTeM crefyeT M3MepuTb MOLLHOCTb U MaTeMaTuyecku OTKOppek-
TUpoBaTb pe3ynbTar 419 NOAYYEHNS MOLLHOCTM C NIOLWAaAmW BbIiCOTOM 1 cm (T. e. mo ocu ).

Ecnun no3sonsieT reometpus npeobpasosaTens v yNbTPa3BykoBOro nyyka, To NPOBOAAT MatemaTnyeckoe hopmu-
poBaHue OKHa W1 COBMECTHOE NMPUMEHEHNE MaTeMaTU4eCcKknX 1 akycTuiecknx MeTofos. Hanpumep, B criyyae nnHeHo-
o CKaHMPOBaHMS MOXHO WCMO/b30BaTH A/ PacHeTOB OTHOLLEHME LUMPWHBI CKaHepa K eAnHn4HoMy pasmepy (1 cm).

B.6 M3mepeHue orpaHUYeHHol KBagpaToM BbIXOAHON MOLLHOCTY

Mocne npyMeHeHns M3NoXeHHbIX B 8.4.2 nam 6.4.3 cnocoboB MackvpoBaHUs TOl YacTy U3/TyYeHUsi, KOTOpoe He
nexoauT us nnowagkm 1 x 1 cm. octaetcst orpaHuyeHHas kBagpaTtom BbiXOAHas MOLWHOCTb, KOTOPYIO peKOMeHAyeTcs
n3MepATb B COOTBETCTBUMM ¢ MIK 61161. Mpn 3TOM MackuposBaHue B cOOTBETCTBUM C B.4.2 nm B.4.3 fOMKHO 6bITb
BbINOJIHEHO B TOW 4YacTU anepTypbl, KOTOpas WU3/lydyaeT HaubOsbLUy0 OrpaHUYeHHY0 MOLLHOCTb. HeonpepgeneHHoCTb
pe3ynbTaToB M3MEPeHUs OrpaHnYeHHONn KBagpaToM BbIXOAHOW MOLHOCTU He AO/KHA npeBbiwaTts 20
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Mpunoxexne C
(cnpaBoyHoe)

BnunsHne co6CTBEHHOrO HarpeBa npeob6pa3oBartesisl Ha NOBbILEHNE TemnepaTypbl TKaHW B npoLecce
ee yNbTpa3ByKOBOro 06/1y4yeHuns

MoBblLeHNe TemnepaTypbl TKaHW B npouecce ee 06/1y4eHns y/ibTPa3ByKOM Npu AUarHoCTUYECKOM uccegoBaHnm
ABNAETCA NPpeAMEeTOM CTaHAapTU3aLmm Kak B HaLuMoHaIbHOM, Tak 1 B MexyHapoaHoM Maclutabe. W a aToli CBA3M BaxeH
HaCTOAILLMIA cTaHAapT, Tak Kak B HeM NpuBefeHbl hopMysibl 415 pacyeTa 60/bLIOro uncna TennoBbix nHaekcos (I7),
KOTOpblE UCMONbL3YIOT A1 MOyYeHVst BpaYOM B peasibHOM BpeMeHu MHhopmMaLmm 06 onacHOCTU NpoLesypb! AUarHocTu-
4yeckoro uccnegosaHus. B HacTosiwee Bpemsa nogasnsioliee 60/bWMHCTBO U3rOTOBUTENEN YNbTPa3ByKOBOIO AMarHoc-
TUYECKOro 060pyaoBaHus cneaytoT cTaHaapTy MOK 60601-2-37. onupatolweMycs Ha CyLLeCTBYIOLLMIA CTaHAaPT B Yactu
MeTOL0B onpefeneHuns 3HaveHnin I/ 4ns BbINOMHEHNA MeXAYyHapOAHbIX HOPM. M03TOMY 60NbLUMHCTBO U3 COBPEMEHHBIX
CKaHepOB BbIYMCAIOT U 0TOBPaXaloT Ha aKpaHe 3HayeHus [/, ucnonb3yemble Bpayamm-guarHoctTamu 4151 OLEHKV prcka
npy KAMHWYECKOM NPUMEHEHWUUN CKaHepa.

3HaueHns1 Tl BbIYMCAIAOT MO pe3y/bTaTtaM N3MepPeHnii akyCTU4YeCckx napameTpoB C MOMOLLbIO TMAPOGIOHOB U CHC-
TEM ypaBHOBeLUVBaHWSA pagnaunMoHHON cunbl (paguomMeTpoB). B cywHocTW, ncnons3osaHne opmyn SBASETCA ynpo-
LLEHHbIM METOOM OLEHKM MOBbILEHNA TemnepaTtypbl, BbI3BAHHOTO MOMMOWEHNEM YnbTpasByka B TkaHW. OfHako
CyLLecTBYeT 1 BTOpasi NpUyMHa Harpesa TKaHW, UrHOpYpyemas CyLLecTBYIOLMM CTaHAAPTOM, 3TO COGCTBEHHbI Harpes
YyNbTPa3ByKoBOro npeobpasosarens. STOT camoOHarpeB CBsi3aH C HeOCTATOUYHOW 31eKTpnyeckoli achheKTUBHOCTLIO
npeobpasosaresis; ecnv aPeKTMBHOCTL Npeobpasosarte s cocTasnseT okono 30 %. TO 3TO 03HaYaeT, YTO BABOE 60/1b-
Las aHeprus ocBoboXAaeTcsa B BUAE Tenna, nornowaemMoro 3ateM obsyyaemoit TkaHbto. Bonbluas yacTb Tenna MHOrMX
npeob6pasoBareneil 06pasyeTcs B TOHKOM C/I0€ Nbe303/1eKTPHKa, HAXOAALLEMCS B KOHTAKTE C MOBEPXHOCTbIO TKaHW.

MccneposaHus Tennosbix TecT-06bekToB (TTO) (32)—(36) 1 napameTpbl npeobpas3oBateneil, paboTawolwmx B
pexume uMnynbcHoro fjonnepa, NokasbiBatoT, YTO MOC/E TPEX MUHYT 06/Ty4YEHUS UX COBCTBEHHBIV HarpeB gaeT npumep-
HO MOJI0BMHY NOBbILLIEHNSA TemnepaTypbl B TTO Ha paccTosiHUM OKO/I0 7 MM OT Npeobpasosaresif. Ha MeHbLIMX paccTos-
HUAX UM Npy 60NblIEM BpeMeHW 06ydeHuns ero Bknag 6yfeT cylecTBeHHO 6onblue. Mo3ToMy ACHO, YTO 6onee um
MeHee peasibHas OLEeHKa ONacHOCTW Neperpesa fo/hKHa yuuTbiBaTb U COBCTBEHHBIV HarpeB npeobpasosarens. OgHUM
13 nyTein pelleHus 3Tol Npobnembl ABNSETCA co3faHvue Mogenu npeobpasoBaTens, yuuTblBaloWen anekTpuyeckue u
TEn/oBble CBOIMCTBA NbEe303/IEKTPUYECKOr0 3/1IEMEHTA U KOHCTPYKLMU npeobpasoBatens. Moka 3To 6yAeT, KOHEeYHo,
TOMbKO akafemuyeckum uccnegosaHveM (cM. (37J). Tem He MeHee, Noka CBOWCTBA M KOHCTPYKLMA npeobpa3oBaTeneli He
6yayT U3BECTHbI (32 UCK/TIOYEHNEM, MOXET ObiTb, CAMOr0 UX W3rOTOBUTENSA), CrefyeT NpeasiokuTb 6onee NPocToi u
NpaKkTUYHbIA MeTof, KOTOPbI MOXET 6biTb BK/IIOUEH B OyAyllieM B HaLMOHasbHbIe U MeXAyHapoAHble CTaHAapThl.

Begylwimecs B HacTosilllee BpeMsi UccnefoBaHus npegnaraloT A8 YNpOLEeHUs OLEHOK NpeAcTaBuTb npodusib
Temnepartyp (Bbl3BaHHbIi COBCTBEHHbLIM HarpeBOM Npeo6pasoBaTess) Kak yHKLMIO pacCcTosHMA OT npeobpasosaresns, u
OH MOXeT 6bITb annPOKCMMMUPOBaH MO pe3ynbTaTaM U3MepeHus TemnepaTypbl Ha NOBEPXHOCTU pasfena npeobpasosa-
TenbTaHb WM B6aM3M Hee. OKOHYaTeNbHas TemnepaTypa MOXeT ObiTb 3aTeM npeAcTaB/ieHa CYMMOW BASHWA
co6CTBEHHOrO Harpesa npeobpasoBatens v adekTa NoKabHOro NOrNOLWeHUs ynbTpasByka camoi cpefoli pacnpoc-
TpaHeHus. Ho 13-3a OTCYTCTBMS KOHCEHCYCa TaKoii MOAX0A B HACTOALLEM CTaHAapTe He NPUHAT, U MOMbITKV ero BBEAEHNSI
6yayT NPeAnpuUHATLI B TPETbEM MU3aHUM HACTOALLEro cTaHaapTa.
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MpunoxeHune D
(cnpaBouHoe)

YKa3zaHus No NpYMEHEeHNo0 MHAEeKCcoB M Ml

D.1 O6wue nonoxeHuns

[MpeaMeTOM paccMOTPEHUss HACTOSILLEro cTaHAapTa He SABNATCA AeTalibHble B3auMocBa3u Tennosbix (M) n
MexaHunyeckoro (MO nHAekcoB ¢ 6e30MacHOCTb0. B fOMOMHEHNE K pACCMOTPEHHOMY HIKE KaXAblii MHTepecytoLmniics
MOXET 03HAKOMUTLCS C pe3y/ibTatamu UccnefoBaHuii, onyoamkosaHHbiMK B (5). (7). (8). (11).

B3anmocBs3b NapamMeTpoB akyCTUYecKoro Bbixoda (Hanpumep, akyCTUYecKOl WHTEHCUMBHOCTW, aKyCTU4ecKoro
[aBneHns, BbIXOAHOW MOLLHOCTM ¥ Np.) C 6uonornyeckvmy achchekTamm B HaCTosILLLee BPEMS MOHATA €LLE He MOJTHOCTbIO.
MimetoTca AOCTOBEPHbIE faHHble TOMIbKO O BYX MexaHu3Max — Tern/1I0BOM W MeXaHW4eckoM, Moj BO3AeiCTBreM KOTO-
pbIX YNbTPa3ByK MOXET Bbi3bliBaTb 61oadhdpekTbl (123—(14J. (21). (38). (39) 1 B onpeAeneHHbIX Cyvasx U3MEHEHUS U
NoBpeXaeHUs TkaHel. TennoBoii MexaHn3M — 3TO MOBbILLEHUE TeMNePaTypb! 13-3a NOT/OLLEHNS 3Heprum, a 6rnoaddek-
Thl MEXaHWYeCKOro Xxapakrepa BO3MOXHbl U3-3a BO3HWKHOBEHWS KaBuTaLMK, BO3HUKatoWel Npu oTpuuaTenbHbIX MrHO-
BEHHbIX 3HAYEHUSIX HANPSHKEHNA Pa3PEXEHUs.

MoBbileHne TemnepaTypbl U BO3MOXHOCTb HaCTYN/IeHWs KaBuTaumu 3aBUCAT OT Takmx (DaKTOPOB Kak NosnHas
BbIXOAHAsA 3HEPrus, pexvum 1 npodusb yIbTPasByKOBOro nyyka, nosioxeHne dokyca, LeHTpasibHas yacTtoTa, BOSIHOBas
dhopma curHana, CkopocTb CMeHbI KafpoB, CKBaXXHOCTb UMMYLCOB. MHAekch! Tl n Ml BBeAeHb! 418 yueTa Hanbonee Bax-
HbIX 13 3TUX (haKTOPOB M NPefOCTaBAAT NOb30BaTeN0 UHOPMALMI0 B peaslbHOM BPEMEHW O NOTeHUWabHOW BO3-
MOXHOCTU BO3HWKHOBEHWS 3TUX 610achdhekToB. B cBsisn ¢ Tem. 4to Tl u M| oTpaxalT MrHOBEHHOEe COCTOsiHMe
napameTpoB aKyCTUYeCKOro BbIX0Aa, OHW He 6epyTca B pacyeT Kakux-nnbo athheKkToB HaKonneHus, CBsA3aHHbIX C 06LWMM
BPEMEHEM VCC/ieoBaHus, B YACTHOCTH, BpEMEHEM HarpeBa. BaxHO 0CcO3HaBaTb, YTO COKpallleHNe BpeMEHN 06/1y4eHNs
MOXET MOBbLICUTL 3anac 6e30MacHOCTU AN OAHWUX YCNOBUIA 06/1y4eHUs (LUIMPUHBI CKaHUPYIOLLErO Myyka B MATKON TKaHu),
HO He AaeT Takoro 3anaca A5 APYruX YC/IoBuWiA (MPU Y3KOM HeCKaHupylowweM nyyke Ha kocTu) (26). Onepatop A0/KeH
NOHATbL PUCK aKyCTUYECKOro BO3AeNCTBMSA MCMOMb3YEMOro MM 060pyA0BaHMS U AelicTBOBaTb TakuM 06pa3oMm, YTOObI
nosyunTb Tpebyemyto AMarHoCTUYECKy0 MHhopMaLmio NPy MUHUMAaIBHOM pUCKe A8 nauueHTa. YTobbl BbINOMHUTL 3TO
TpeboBaHWe, U3roTOBMTE/b COOTBETCTBYHOLLEr0 060pPYA0BaHNS LO/MKEH obecneynTb Nonb3osaTens nHopmaumein o
TOM. KaK cnefyeT UHTepnpeTupoBaTb NOoKasblBaeMble Ha MOHUTOPE NapameTpbl YNbTPa3ByKOBOro U3/yYeHns — Tenno-
BON M MexaHuyeckuii mHgekcobl (cm. M3K 60601-2-37). JanbHeliluve ykasaHus no uHTepnpetauun Tl u Ml gaHbl
B (27). (40).

0.2 OrpaHuyeHus, kacawLmecs NHAEKCOB

» lNpuBegeHHblli B Tabnuue 1 mMeTof yyeTa BKIAAOB Pas3/IMYHBIX AUCKPETHbIX PEXUMOB VMeEeT HeKoTopble
HegocTatku. Hanpumep, hopmynbl A5 Tl «HMKE NOBEPXHOCTU» B Uaeasne JO/MKHbI Obin 6bl UIMETb MaKCUMaUsTbHYO CyM-
My BK/13[J0B OT CKaHUPYIOLLMX N HECKAHUPYIOLLMX PEXVMMOB Ha Kaom paccTosHuu r. OfHako B Tabnuue 1 npuseaeHa
CymMa TO/NbKO OAHOr0 M3 HUX 1 NpeanonaraeTcs (B cooTBeTcTBUM € A.5.3.3 1 A.S.3.S), UTO MakcMmasibHoe 3HaueHue [/
«HVDKE MOBEPXHOCTU» B CKAHMPYIOLMX PexuvMax MeHbLUe WM paBHO 3HadeHuto Tl (TISai SC) «Ha NOBepXHOCTU» AJ15
MSATKOW TKaHW.

» XoTa hopmysibl 45 TIv npegHasHayeHbl 415 UCNOb30BaHNS NPU 0Ta/IbMOIOTMYECKNX UCCNEf0BaHUAX, UMe-
10TCA CrneumnasibHble npegocTepexeHns (41). Ho ato 6yfeT pacCMOTPeHO B ByAyLyX U3faHuax cTaHgapTa.

M3BECTHO, YTO M3-3a BIUSIHUSA BOJSIH KOHEYHON aMnINTyAbl U3MEHSIIOTCA 3HAYEHWUS MHTEHCUBHOCTEN v faBneHni,
n3mepsieMbIX a Bofle B YC/I0BUSIX HEJIMHENHOCTW. B CBA3M C TeM. YTO MUCMO/b3yeMble B HACTOSLLEM CTaHjapTe Mogenu
JINHEViHbI, BbiAepXKa Npy 06/1y4eHnn /n situ MOXeT 6bITb B 1.5—2 pasa 60/bLue 3HaYeHWii, MHAMLMPYEMbIX C MOMOLLbLI0 TY
1 Ml (42). Ecnm nonpasky Ha BVsHUE 3TOro adhheKTa He NPUMEHSIIOT, TO 06 3TOM c/iedyeT NoCTaBUTb B U3BECTHOCTb One-
paropa.

* 3HayeHus TI NPOrHO3MPYIOT HarpeB TkKaHW, NPUMbIKAIOLLEA K MOBEPXHOCTU mpeo6pasoBaTtesnisi, B pesy/nbTare
TO/IbKO MOT/IOLLLEHUS €10 3HEePrun YNbTPa3ByKOBOro nyyka. Ha HarpeB NOBEPXHOCTHBIX y4acTKOB TKaHW OT camoro npeoo6-
pasoBaTensi HVKaKOW NonpaBKy He BBOAST, OfHAKO OHa MOXET ObITb CyllecTBeHHON (cM. npunoxeHue C).

» Kak ykasaHo B npunoxeHun A. TpeboBaHne k pacCTOSIHUIO 40 TOUKM pa3pbiBa 2bp. 06bI4HO HEo6XxoAMMOe A/
pasgeneHus 3HadeHuii 7/ «Ha NOBEPXHOCTU» U «HUKE NOBEPXHOCTU» 1 /1A NPefoTBPAaLLEHNs KOHTaKTa Mexay rnapodo-
HOM 1 npeobpasoBaTesniem, NPUBOANT K 06Pa30BaHNI0 HeWcCef0BaHHOTO palioHa, B KOTOPOM B YaCTHOCTM ANS yucna
/< 1.5 MOryT UMeTb MEeCTO CaMble BbICOKME 3HAYEHUsI TeMMNepaTyp «HMKe NOBEPXHOCTU».

» Tl npefcTasnseT coboii cpeAHNe 3HAYEHNs, paccunMTaHHble B COOTBETCTBUU C MOAESbIO, U HeNAO/MKHbI UHTEP-
NpeTnpoBaTbCA Kak YMC/I0Bble 3HAYEHUS PeaslbHOro MOBbILLEHNA TeMnepaTypbl B ‘C B 06/1)yuyaeMoii TkaHu. TeM He MeHee
COOTHOLLEHNS MeXy 3TUMU BEMUYMHaAMU OblIM UCCNEe0BaHbI, Pe3y/bTaTbl YEro 1 AaHbl B 3TOM NpuaokeHnn. Kak 6bi10
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yKa3aHo, CyLLLeCTBYIOT OrpaH/yeHus Ha Mofenu, nexawype B ocHose /v MI. 3T MOAenmn coepxar npakTuyeckme ynpo-
LLEHNSI C/TIOXHOTO U HEe NOIHOCTBLI0 NOHATHOrO B3auMOAencTBmA 61MoaddhekToB. IMEHHO NO3TOMY MX NPUMEHeHWe orpa-
HUYEHO WHAWKaUMe OTHOCWUTE/bHbIX 3HAYEeHW pucxa BO3HWKHOBEHWS 6Ko3achdhekToB. Onepatop [O/MKEH ObiTb
0oCBEOM/IEH O TOM. Y4TO NPW ONpeAeneHHbIX 06CTOATENLCTBAX AECTBUTENBHOE MNOBbILEHWE TeMNepaTypbl B HaUXyA-
Lem cnyvyae MoxeT 6biTb B 3 pasa 60bliue, YemM nokasbiBaemoe 3HayeHue Tl, eCn OHO 6blio Obl NpefCcTaBieHo B
°C [29]. 3HaueHus TIS ocHOBaHbl Ha MOAENV CKAaHUPOBaHUA SIMHEVHOW peLueTkol, DOKyCUpYIOLLEeil SHEPTUI0 NO SIMHUN.
Ana kpyrnbix npeobpasosaTeneli ¢ To4eUYHbIM POKYyCOM pe3ynbTaTbl TEOPEeTUYeCcKMX pacyeToB [11] OTHOLWEHWI Mexay
YNCMOBbIMY 3HAYEHNSMU NOBbILLEHNS TeMnepaTypbl U 3HaYeHNAMU TIS B HECKaHWPYIOLLEM pexume nexaTt B guanasoHe
oT 0,24 no 109. OTHoLeHWe, paBHOe 109, COOTBETCTBYET pacyeTy A/18 r’MnoTeTnYeckoro npeobpasosaresns AMameTpoM
4cm cumcnom / = 0.7 Ha 12 My, (11). 3TO 3KCTPEeMaJTbHbIA 1 HETUMOBOI C/lyYail MeAULMHCKOTO YNbTpasByKoBOro 060py-
[0BaHNA. ANA KOTOPOro BbIYMCNEHHOE 3HAYeHWe NOBbIWeHWA TemnepaTypbl 6bi10 MeHblle 0.01 “C. a 3HadyeHue TIS
6b1710 MeHblwe 0.0001. Kak ykasaHO Bbille v noka3aHo B [11]. oTHoweHue, paBHoe 109. nepBOHaYas/IbHO MPOUCXOAUT
13-3a OorpaHnyeHuns nccnefosaHns TIS BAOMb OCK [0 PAcCTOSHWIA, 6oblue, YUeM paccTosiHWe A0 Touku paspbiBa (B
3ToM cfyyae 6 cm), B TO BPEMS Kak HOMUHa/IbHOE (DOKYCHOE paccTosiHue Npeobpa3oBaTessi v MOMI0XKEHNE MaKCUMa/IbHO-
O 3HAYEHNS PacCYNTAHHOTO MOBbILEHMS TEMMNepaTypbl COCTaBAAT 2.8 cMm.

* Mopgenb aAnsa pacyeta Tl npeanonaraeT HEKOTOPOE OXIaXAEHNE TKaHW 13-3a nepddy3un KpoBsu. s 061yvaembIxX
TKaHe ¢ nnoxo nepdysveli '/ MOXeT NpeAcTaBNSATb YNC/IOBYHO OLEHKY MOBbILLIEHNS TeMNepPaTypbl «CHU3Y» B HanXyd-
wem cnyyae, 1 noatomy TI. UHAMLMPYEMOE B NpoLecce KIMHUYECKOTO UCCe0BaHNns, peKoMeHayeTca noaaepxmnsarb
Ha ypoBHe 6051ee HM3«KX 3Ha4YeHnl, YeM Ucnosb3yemMble 06bIYHO. B NpOTUBONONOXHOM Cnyyae, Npy CKaHUPOBAHUW XOPO-
IO Nepdpy3poBaHHbIX OPraHoB, TakMX HaNpUMep Kak neyeHb, cepaue UM cocypl, MHAUMLMPYEMbIe 3HaYeHns T1 MoryT
[aTb OLEHKY «CBEpXy», T. €. COOTBETCTBOBATb BEPXHEMY NMPeAEny YNCNO0BbIX 3HAYEHWI NOBbLILLEHNA TeMNepaTypbl.

* Mogaenu ocHOBaHbl Ha NOCTOSIHHOM KO3hhuLIMeHTE 3aTyXaHWsa U He paccunTaHbl Ha pacnpocTpaHeHune no 6onee
OJIMHHOMY MYTW, HO C MaJIbIM 3aTyxaHneMm B Takux cyyasix yNbTpasBykoBas aHeprus He 6yaeT nornowarscs Tak CUbHO,
Tak Kak ynbTpa3BykoBas 3Heprus no Xuakoctun 6yaeT pacnpocTpaHATbesA B nepudpepuyeckne TkaHu. Hanpumep, ckaHu-
poBaHMe yepes 3amnosIHEHHbI MOYEBOI My3bipb UM OKOSTONIOAHYHO XUAKOCTb MOXET NokasaTb 3HaueHust Tl. koTopble
SIBNAOTCS OLEHKON «CHU3Y* AEeCTBUTE/IbHOrO NOBbILEHWS TemnepaTtypbl. C Apyroit CTOPOHbI, (OUKCUPOBaHHOE 3Haye-
HVe ncnonb3yemoro koadhduumerTa 3atyxannsa (0,346 cm-' MIy-"cylwecTBEHHO MeHbLUE CPpeAHUX 3HAYEHWIA ANs TKa-
HW 4yenoBeka. M0O3TOMY BO MHOIMX Cay4vasix TKaHW MOTyT 06/lyqatbCs 3Heprueil 6osiee HU3KMX YPOBHENR, yem B
npeasioXeHHbIX Mofensx.

* [oHsATUE «LEenecoobpasHoro HauxyALero cayyas* npuHaTo BecemypHoi ®egepauvein YnbTpassyka B Meguum-
He 1 Brnonorun* [43] kak «Takoli Habop CBOWCTB TKaHW U ee pa3MepoB, NpY KOTOPOM MeHee 2.5 % nauueHToB MMeHT
60nee BbICOKME pacyeTHble 3HaYeHWs NOBbILEHNA TemnepaTypbl WA APYroro TenaoBoro apdekra, ecnm KOHKpPeTHble
CBOIACTBa UX TKaHN WM TOJLLMHBI OT/INYAOTCS OT TEX. KOTOPble B3ATbI /1 PaCUETOB».
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Mpunoxexve E
(cnpaBouHoe)

OTnnuma ot nepsoro msgaHna M3K 62359

E.1 O6wye nonoxeHus

MeToabl onpeeneHns, nepeyncieHHble B NepBoM M34aHUM HacTosILLEero cTaHjapTa, 6a3upyoTcsa Ha cTaHgapTte
«/HAVKauMsA B pea/lbHOM BPEMEHH TEMI0BOT0 N MEXaHNYECKOTO MHAEKCOB aKyCTUYECKOro BbIxoda Npubopos ybTpassy-
KOBOW [MarHOCTUKM» (22) 1 npegHasHaveHbl Ana obecneyeHns AeHTUYHbIX pe3ybTaToB.

Mogenu, Ha KOTOpPbIX OCHOBaHbI 3TN OnpeAeneHus, 060CHOBaHUS METOA0B U3MEPEHNS 1 pacyeToB Cofepxarcs B
(22). NepBoe n3gaHne HacTosLLEro cTaHaapTa Liemkom 6asmpyeTtcs Ha (22). XoTa BTOpoe n3faHue Takke 6asnpyeTcs Ha
MPUHLMNNABHBIX MOSIOXEHNSAX (22). UICNONL3YET Te Xe caMble OCHOBHbIE hOPMYy/ibl U NPEAMONOXEHNS (CM. MPUIoXe-
HVe A), OHO UMEET HECKOJ/IbKO CYLLECTBEHHbIX OTMMYMA OT (22).

OpfHoli 13 OCHOBHbIX NPUYMH pa3paboTky BTOPOro U3faHunsa ABMASETCs OTCYTCTBME HeKoTopbIX hopmyn ans 77. B
nepBoM M3gaHun He 6bl10 hopMys, AOCTATOYHbIX ANS onpegeneHns 77S v TIB B KOMOGMHUPOBAHHBIX pexumax Kak
«HWXe NMOBEePXHOCTU», TaK U «Ha NMOBEPXHOCTU».

E.2 Otnunuua ot nepsoro nsgaHns M3K 62359

OT/IMUMiA TEXHNUECKOTO XapakTepa BO BTOPOM M3AaHWM HACTOSLLEro CTaHAApTa OTHOCUTE/IbHO Masio Mo CpaBHe-
HUIO C MHOTOYMC/IEHHBIMU PEAAKLMOHHBIMI NPaBKaMK U NOSICHEHUSIMMU.

HekoTopble U3 rNaBHbIX U3MEHEHWUI CBA3aHbI C BBEAEHWEM HOBbIX (POPMY/ pacyeTa TEMI0BbIX UHAEKCOB ANs
yuyeTa TenoBbIX 3IMEKTOB Kak «Ha NOBEPXHOCTU», TaK U «HKE NMOBEPXHOCTU»:

T B O4UHOUHBIX PEXUMAX

* MopactaHoBska P, ,,, B 77Sos M (cM. A.4.1.4 n A.4.1.5 npunoxexus A).

* Pacuet TISai * ana aneptypbl BCex pasmepos.

* lcnonb3oBaHue OfHO 1 Tol e hopMy bl AN 77Sas KaK B CKAHUPYIOLLKX, Tak M B HECKAHMPYIOL X pexnmax
n s bi

« dopmyna pacyeTa 77Shs rs Tenepb NpUMeHUMa A/1s anepTypbl BCEX pa3MepoB.

« fo6aBneHa dopmyna gns 7/Sbl sc a ckaHMPYOLLMX pexnmax.

« [lo6aBneHa chopmyna gns 778bb SC B CKAHUPYOLWNX pexumax.

77 B KOMBUHMPOBAHHbIX PeXnMax

e 77— 3TO MPOCTO MaKkCMmasibHOe 3HaYeHue «CyMMWPOBAHUS Ha MOBEPXHOCTU» WU «CYMMUPOBAHWUSA HUXe
NOBEPXHOCTU». HOBbIM BO BTOPOM M3JaHWUN HACTOSLLEro CTaHAapTa SABAAITCA TEPMUHBI «HA MOBEPXHOCTM» (a3) N «HUXE
noBepxHOCTW» (b3) NS Kaxaol Mofgenu n3nyyeHns 6e30THOCUTENIbHO NO OTHOLLEHMIO K PEXMMY CKaHMPOBaHUS 1 pasme-
poB anepTypbl.

e W3 Tabnuubl 1:

| I r |

TIS = maxj I I7SM. I TISbi | TIBG - max | £ TiSai. | TIS*,
Oocrpomuue | dUCARQIr HLi OuctpQivAD
COgwm FQ%I—U pQNLuJQ P(g'[]ul

* Bo BTOPOM M3faHK 06BACHEHO, YTO Zbp NpUMeHUMO K 77S" M, 7788 M. HO He K MI.

« Bo BTOpOM M3gaHuu cneuunasnbHO onpeaesieHo pacctosHue agnsa Ml (zu/).

P -

* B npunoxeHue B fgo6asneHbl NOSICHEHNS 1 hopMy bl C OMUCAHWEM [OMNOJSIHUTENbHbLIX CIOXHOCTEA U NCTOYHU-
KOB NOrpeLLHOCTY onpeaeneHns BbIXOAHON akyCTUYEeCKON MOLLHOCTY B CKaHUPYIOLWUX pexumax. MpeanoxeHsl nonpas-
KW MPU HaKNOHHOM NajeHun (Korga NpoBOAAT M3MEPEHUS a CKaHUPYOLWMX pexuMax 6e3 OCTaHOBKW CKaHUpYHLLEero
nyyka).

Ocb nyyka

* Bo BTOPOM WM34aHUN YTOYHEHO, YTO U3MEPEHUA BbINO/HAKOT TOSIbKO Ha OCU Ny4Ka.

MprvMeyaHne — PekomeHOyeTcA NPOBOAUTL MOMNEpPeYHoOe CKaHNpPOBaHMe Ha 3aaHHOM PacCTOAHUM A1 YTOu-
HEeHNA pacnosioXeHna ocu ny4dka.
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OCHOBHble U3MEHeHUs cBefeHbl B Tabmuy E1

Ta6nuya E.1— Csogka oTmunii

O603KaucHmnc
MepBoe usgaHune
napameTpa
2kp= 15%*°.q
Ml ,
Y- e K
cul
TIS.. BbIMMCNSIOT HA JIOBEOXHOCTU. TOMIbKO KOrAa Bbl-
X0fHas nnowaab nyyka (n~) s 1 cM2
Pi
TI9ns o a*’
w7/S1
TO ....c r;s =,
‘'mTe. 1
77SS BbIYUCNAT Ha MOBEPXHOCTW, TOILKO KOrga Bbl-
xoAHas naowaae nyyka (/ob) > 1 cm2
[ * . . i
TISn. B max | min Pu(2 br«Ya* ™ “sp». u(2s.nsKwif
N N
200 4 ns,1 rq.2
TOo,,..¢C dopmyria He ykazaHa
TOb..« o N . Jhat2..n®)M.pca,u(zb,n.) ~u(2D,n»)!
DS, n »
v 1 °’ra, 1 draz J
To b, BC dopmMyna He ykasaHa
TO MW .u, r 1Doa

TIC —eroeeee —

CTcc
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BTOpOe uspgaHune

dopmyna He n3MeHunach.

2" NCcnofb3yeTcs TOMbKO ANs onpejene-
HUsi Tl HUKE MOBEPXHOCTU B HECKaHWMPYHo-
LLMX pexumMax

dopmyna He N3MEHUNACh.
Tenepb M3MEPSIOT HA z - rw

BbluncnsaoT g5 Bcex pasmepos AGL

I:ISan s AT;VAW-f
Is,1

P

tic -
as sc {

i-A -
TIS1

BbluncnaoT gnsa scex pasmepos Aob.
dopmyna He n3MeHunach.

dopmyna Kak gna 77SM 5C

rlebs SC* Tisat. SC"
W/S.1
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M3mepeHusi Ha 2 2 2bp He yCTaHOBMEHbI
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WIS, 1
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Mpunoxexve OA
(cnpaBoyHoe)

CBe,quI/IFI 0 COOTBETCTBUW CCbIJZTIOYHbIX MeXAYyHapoAHbIX CTaHAAapTOB CCbIJTOYHbIM HaUuMWOHa/IbHbIM
cTaHpapTam Poccuiickolt degepaunn

Ta6nuya JAL

O603Ha4eHMe CCbUI0YHOr0

M3K 60601-2-37:2002

M3K 61157:2007

M3K 61161:2006

M3K 61828:2008

M3K 62127-1:2007

M3K 62127-2:2007

M3K 62127-3:2007

CreneHb
MEXyHapOHOro CTaHAapTa  COOTBETCTBUSA

oT

oT

toT

o7

O603HaueHe 1 HAVYIMEHOBaHVIE COOTBETCTBYHOLLIETO HALMOHA/EHOTO CTaHaapTa

FOCT P M3K 60601-2-37—2009 «W3genva MeauuuHCKUE 3nekTpuyec-
kme. Yactb 2-37: YacTHble TpeboBaHUsi K 6€30MacHOCTM M OCHOBHbIM Xa-
pakTepucTMkam  yNbTPas3ByKOBON  MEAMLMHCKON  AMarHOCTUHECKONn 1
KOHTPONbHOI annaparypbl*

FOCT P M3K 61157—2008 «[locygapcTBeHHas cuctema obecrneyeHus
eIMHCTBa M3MepeHuil. M3aenua meauuuHckue anekTpuyeckue. Mpubopsbl
yNbTPa3BYKOBOW ANArHOCTUKN. TpebGoBaHWst K NpefCcTaBNeHU0 napamer-
POB aKyCTUYECKOrO BbIXOAA € TeXHUYECKON AOKYMEHTaLMM»

FOCT P M3K 61161—2009 «[locygapcTBeHHas cuctema obecrneyeHus
eAMHCTBa M3MepeHuit. MOLLHOCTb yNbTpasByka B XuUAKocTax. Obuive Tpe-
60BaHNsA K MeTOAMKaM U3MepeHUii B Anana3oHe yactoT oT 0.5 4o 25 MIu*

¢

FOCT P M3K 62127-1—2009 «[ocysapcTBeHHas cuctema obecneyeHus
eAuHCTBa M3MepeHuiA. MapameTpbl noneii ynbTpassykoBbIX. O6Lwye Tpe6o-
BaHWA K MeTofaM M3MepPEeHuil n cnocobam onucaHus noneli e 4acToTHOM
ananasoxe ot 0.5 go 40 MIry*

FOCT P M3K 62127-2—2009 «[ocysapcTBeEHHas cuctemMa obecneyeHus
eavHcTBa n3mepeHuii. TnapodoHsl. O6Lve TpeboBaHNS K METOAMKAM Ka-
NNGPOBKN B YacTOTHOM AmanasoHe ot 0.5 4o 40 MIu»

FOCT P M3K 62127-3—2010 «l'ocypapcTBeHHas cucteMa obecneyeHus
eAunHcTBa n3mepeHuid. MnapodoHbl. O6Lme TpeboBaHNA K XapakTepucTu-
KaMm 019 M3MepeHuii napaMeTpoB Y/bTPas3ByKOBbIX NOeil B 4aCTOTHOM
ananasoxe ot 0.5 go 40 MIu»

« COOTBETCTBYIOLLMIA HAUMOHANBHBINA CTaHAapT OTCyTCTBYeT [lo ero yTBEpXAEHWsi PEKOMEHAYETCS UCMO/Nb30-
BaTb NEPEBOJ Ha PYCCKWiA S3bIK MEXAYHAPOAHOro cTaHAapTa. MepeBoj AaHHOTO MeXAyHapoAHOro CTaHAapTa Haxo-
auTcs B ®efepasibHOM MHOPMALMOHHOM (OHAE TEXHWUYECKMX PETNTAMEHTOB U CTaHAAPTOB.

MpumevyaHne —B HacTosLel Tabnmue Ncnoib3oBaHo cneaytwoulee ycnosHoe 0603Ha4YeHne cTeneHn co-

OTBETCTBUA CTaHOaPTOB:

- IDT — naeHTnuYHble cTaHJapTbl.
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