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HALWOHA/NBbHBN CTAHAOAPT POCCUMCKOMWN GELEPAULUUN

OBOPYAOBAHVE MEANUMHCKOE Y/IbTPA3BYKOBOE AMATHOCTUYECKOE
YacTtb 1

O6wune Tpe6oBaHUA K METOAUKAM KanuGPOBKM CUCTEM U3MEPEHUa PacCcCTOAHUA

Medical ultrasonic diagnostic equipment. Part 1. General requirements for calibration methods for distance
measurement systems

Jata BBefeHns — 2012—09—01

1 O6nacTb NPUMeEHeHUs

HacTtosawwnii ctTaHgapT ycTaHaBAuBaeT MeToAbl KaiMbpoBKN YCTPOWCTB NPOCTPAHCTBEHHbIX (IMHENHbIX)
M3MepPEeHNn N U3MepeHnin PyHKUUM pasmMmblBaHNSA TOYKN NPUOOPOB yNbTPa3BYKOBON BU3yanusaumm B gmana-
30He y/bTpa3ByKoBbIX YyacToT oT 0.5 go 15 MIly. CtaHgapT pacnpocTpaHAeTcs Ha yNbTpa3BYyKOBble CKaHepbl
3XOMMNYNbCHOMO TUNa, Takme Kak:

- CKaHepbl C MeXaHNYeCKUMU CEKTOPHbLIMU AaTynKkamm;

- cKaHepbl ¢ (ha3npoBaHHbIMU CEKTOPHLIMU JaTynKamm;

- CKaHepbl C NMHENHON 3N1EeKTPOHHON peLleTKon;

- CKaHepbl C CEKTOPHbIMWU gaTynkaMy B BUAe KPUBOJIMHENHOW 3/1€KTPOHHON pelueTku;

- cKaHepbl C MoMelaeMblM B BOAY AaTYMKOM OAHOrO U3 BbllenepeynceHHbIX TUNoB;

- CUCTEMbI TPEXMEPHOI0 N306paxeHuns.

2 HopmaTuBHbIE CCbI/IKK

B HacToAwem cTaHAapTe NCNO/b30BaHbl HOPMAaTUBHbLIE CCbIJIKW Ha crefyowne MexayHapoaHble cTaH-
naptbl*;

M3K 61102:1991 M3mepeHue n onucaHue ynbTpa3BYKOBbIX Noseli ¢ NoMoWwbio rMapodoHOB B Anana-
30He yacToT oT 0.5 Mly go 15 Mrly (IEC 61102:1991. Measurement and characterisation of ultrasonic fields
using hydrophones in the frequency range 0.5 MHz to 15 MHz)

M3K 61685:2001 YnbTpa3Byk — CuUCTEMbl MU3MEPEHUSA KPOBOTOKA — TECT-06BbEKT A1 UMUTALUN KPOBO-
Toka (IEC 61685:2001. Ultrasonics — Flow measurement systems — Flow test object)

3 TepMuUHbI 1 onpepeneHns

B HacToslleM cTaHfapTe UCNOb30BaHbl cneaytolime TepMUHbI C COOTBETCTBYHOLW VMY ONpeAeneHnsamm.
OnpegeneHns U NOACHEHUS MOryT 6bITb HalleHbl B cTaHAapTax u TexHuyeckux otyetax [1] — (5).

3.1 ckaHupoBaHue Tuna A (A-scan): OgHOMepHOEe NpeAcTaB/ieHne JaHHbIX, NPU KOTOPOM UHopMa-
LiMSi 0 3HAYEHUSIX OTPaXEHHbIX CUTHA/I0B BOCNPON3BOAUTCA B BUAE aMNINTY/[ CUTHAMO0B, PACMO/I0XEHHbIX N0
0oCW yNbTPa3BYKOBOIO MNy4yka, NpejcTaB/sieMoli kKak 0Cb BpEMEHU UK PACCTOSIHUSA.

3.2 cpeACTBO ANS aKycTMyeckoro KoHTakTa (acoustic coupling agent: coupling agent): Matepwnan,
Kak npaBuio B BUAE refst Uam XUAKoCTHU, NCMOJb3yeMblilt ANs o6ecnevyeHnss akyCTUYeCKOro KOHTakTa Mexay
[aTUMKOM 1 KOXel naymeHTa Uam Mexay 4aTynkom U TecT-06bEeKTOM.

3.3 yacToTa akycTuyeckoro Bo3geictBus (acoustic working frequency): CpegHeapudmeTunyeckoe
3HayeHune yactoT I, 1 f2. Ana KoTopbIX aMnNAUTyfa crnekTpa akycTUYecKuX AaBfieHuii cHuxaeTcst Ha 3 Ab ot
amMnnuTyabl B ero nuke (cm. 3.4.2 M3K 61102).

* B cnydyae JaTMpOBaHHBIX CCbIJIOK CneayeT UCNoNb30BaTh TOMILKO yKa3aHHble CTaHaapThl.

MN3gaHue ouymnansHoe



FOCT PM3K 61391-1—2011

3.4 aBTOMaTMyeckas KoMmneHcauua ycuneHus no spemenun; ATGC (automatic time-gain compensa-
tion. ATGC): ABTOMaTunyeckas peryinpoBKa yCUneHnsi, KOMNEHCUMPYIOLLEero yMeHbleHNne aMnanTy aXocurHa-
N0B. BbI3BAHHOE 3aTyxaHWeM aMnanTyAbl yNbTPa3BykoOBOro UMMNyAbca C r1y6uHOA.

3.5 oceBas paspelwatwwas cnocobHocTb (axial resolution): MMHUManbHOe paccTosiHue BAO/b OCKU
yNbTPa3ByKOBOro nyyka mMexay ABYMs WAEHTUYHO paccenBawl My o6bemMamu UAN MULLEHSIMU Ha onpe-
AeneHHOol rny6uHe, aXoCUrHanbl OT KOTOPbIX MOTYT GbITb pasfeneHbl Mexay co6oii.

3.6 koathuumeHT obpaTtHoro paccesHusa (backscatter coefficient): CpeaHsis akycTuyeckas MoLL-
HOCTb. paccesiHHas onpefeneHHbIM 06beKTOM B HanpaBneHuu 180° k najatouiemy nyyky, B e JUHUYHOM Npo-
CTPaHCTBEHHOM Yyrne n oT eAUHNYHOTo 06bemMa, fefeHHass Ha MHTEHCUMBHOCTb Najatowero nyyka. Mpeano-
naralT cnyvaiiHoe pacnpejefneHne paccemsartesieil B TpocTpaHcTBEe. MOLWHOCTb YCPEAHAT MO pasinyHbiM
NPOCTPAHCTBEHHbIM peanusaunsim 06-LeMOB paccesHus.

MpumedaHue — KoaduumeHT 06paTHOrO paccesiHus, Kak Npasusio, NPeACTaBsoT B BUAE Nowaau no-
NEPEYHOro CEUYEHNS EAVHUYHOMO 06beMa B HanpasneHum 180 .

3.7 KOHTpacTHOCTb pacceusaTteneii (HopmuposaHHas) (backscatter contrast (normalized)): Pas-
HOCTb MeXAay KoadhuyneHTamMmn o6paTHOro paccessiHusa ABYX pasnyHbIX o6nacTeil, efileHHas Ha KOpeHb
KBafpaTHbIli N3 Npon3BefeHuns ABYX KO3 PNLNEHTOB 06pPaTHOTO PacCcCoAHUS.

3.8 ocb nyuka (beam axis): MpogonbHas 0Cb Ny4yka 3XOMMNYNLCHOTO OTK/AIMKA AR Kakoli-nmbo faHHOW
NUHUWN CKAHUPOBAaHUA B B-pexume. npeacTaBnstolwas coboii 3XOMMNYNbCHbI/i 3KBUBAIEHT OCKU U31y4aeMoro
nyuka [2].

3.9 ckaHupoBaHue Tuna B (B-scan): Tun reomeTpnyeckoro npeacTaBieHNs AaHHbIX, NP KOTOPOM 3X0-
nHopMaumsa obpasyeTcst U3 TOYeK, Nexalinx B NJ0CKOCTU YNbTPa3BYKOBOTO CKAHMPOBaHUS, 03ByUYnBae-
MOV ynbTpa3ByKOBbIMW My4ykaMu. Huxe cMm. B-pexunm.

MpumeuvyaHne — CkaHupoBaHue TUNa B — 3TO ynpoLleHHbI TEPMUH CKAHMPOBAHWUSA WUN U300padKeHUs B
B-pexume. Cwm. 3.10.

3.10 n3obpaxeHue, mMogynupoBaHHoe no sApkocTu [B-pexum] (Brightness-modulated display:
B-mode): MeTog npeAcTasieHns nHdopmauuy npu ckaHupoBaHWM Tuna B. npn KOTOPOM KOHKpeTHOe ceyve-
Hue o6bekTa BM3yanmsauny KOHHOPMHO BOCMPOU3BOAMTCA HA 3KpaHe B BUAe NIOCKOCTU CKaHMpoBaHus, a
amMnanTyga 3XoCUrHanoB — UX NIOKaSIbHOW SIPKOCTbIO UM ONTUYECKOW NNOTHOCTbIO n3obpaxenusa ([3]).

3.11 gnHamuyeckuit gnanasoH nsobpaxeHus (displayed dynamic range): BoipaxeHHoe B geunbenax
OTHOLLEHNe amMnanTy[ MakCUMasibHOro aX0CUrHana. ele He HacblLllalLlWwero n3obpaxeHne, 1 MUHUMaNbLHOTO
3axocurHana. ewe pasiMuMMoro npu onpefeneHHol peryampoBke UCNbITYEMOro ckaHepa.

3.12 paspeweHune [pa3pewatrian cnocobHocTb] no TonuwuHe (elevational resolution): MuHumans-
HOe paccTosHMe B Hanpas/eHUW, NepneHAuKyIspHOM K NAOCKOCTU YNbTPa3BYKOBOrO CKaHUpOBaHWA,
mMexay ABYyMS O4MHAKOBO paccenBarlMMy MULLIEHAMWN Ha Kakon-nnbo onpefeneHHoi rnybuHe, axocurHansl
OT KOTOPbIX MOTYT 6bITb pasfenieHbl Mexay co60i. Mpn onucaHMm TPEXMEepPHOro ckaHWpOoBaHUS 3TOT TEPMUH
MCNOMb3YIOT BMECTO TEPMUHA «TOJLLMUHA CNOS».

3.13 o630pHoe none [none o63opa] (field-of-view): Mnowagb B N1OCKOCTN YyNbTPa3BYKOBOro cKa-
HWPOBaHMA. 03By4YNBaemMas yNbTpa3ByKOBbIM NyYKOM /18 NONYyYEHUS OJHOTO Kajpa nsobpaxeHus.

3.14 vacToTa kagpos (frame rate): Yucno kayaHuii ynbTpasBykoBOro nyyka B nose o6sopa 3a 1c.

3.15 ycuneHnune (gain): OTHOLWEHNE BbIXOAHOTO CUTHANA KakKoro-nmbo yCunmTenbHOro ycTpolicTea K ero
BXOAHOMY CUTHany, Bblpaxaemoe, kak npaBunio, B geuynbenax.

3.16 cepas wkana (grey scale). lnana3oH 3Ha4YeHWli APKOCTU N306paXeHNsA, NNaBHO UM CTyneH4YaTo
(He MeHee 4yeM C Tpems AUCKPETHbIMU 3HAYEHUAMU) U3MEHSAIOLUXCA MEXAY ABYMS KpPaHWMN 3HAYEHUSMU
(cm. [3]).

3.17 paspewatu,as cnocob6HOCTb B NONepevyHOM HanpaBneHWn [nonepeyHoe paspeweHune]
(lateral resolution): MUHUManbHOe paccTosiHWE B HaNpaB/iEHUW, NEPNEHANKYNAPHOM KOCU Ny4dKa, Mexay ABYy-
MSA TMHEAHBIMU MULLEHSAMMW, PACNONOXEHHbIMU NePNeHANKYNAPHO K NT0CKOCTU y/bTPa3BYKOBOrO CKaHU-
poBaHuUA. Ha onpefeneHHon rnybuHe B TeCcT-06bekTe C TKARHOUMUTUPYILWUM MaTepuanom, 3XoCUrHanbl
OT KOTOPbIX HAGN0A4AI0T pasfe/ieHHbIMU MexXAay co60i.

3.18 dryHkumna pasmbiBaHusa nuHun; LSF (line-spread function; LSF): TpexmepHblii OTKINK CUCTEMDbI
BMU3yannM3aunmn Ha BbICOKOKOHTPACTHYIO TMHEHY0 MULWEHb.

3.19 nuHeliHaa muweHb (line target): LimnnHgpuyecknii oTpaxaTesnb, AnamMeTp KOTOPOro HacTO/bKO
Mars. 4To cucTemMoi BM3yanusauuyu ero HEBO3MOXHO OT/IMYUTL MO amMnNanTyAe curHana ot LUANHAPUYECKOTo
oTpaxaTens, Ha NOpAAoK MeHbllero gnameTpa. O6paTHOe paccesiHue OT 3TaJIOHHON NWHEWHOW MuWeHwn
pekoMeHAyeTca npeacTaBAAaTb NPOCTON PyHKUMEN YacToTbl BO BCEM UCC/eyeMOM YacTOTHOM AuanasoHe.

2
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3.20 M-pexum [pexum gBuxeHuns Bo spemeHu] (M-mode: time-motion mode): MeTop npegcTasne-
HUSt MHhOpMaL MK 0 pe3ynbTaTax CKaHMpoBaHUA Tuna M. Npyu KOTOPOM NepemMelLeHne CTPYKTYp BAOMb (DUK-
CMPOBAHHOrO HaMpaB/EHNA OCU MyYKa U306paxaeTcs Ha aKpaHe B BUAE NOMOXKEHUSA 3TUX CTPYKTYP Ha NINHUMK,
nepeMeLialroleiica no akpaHy, € Lenbio nokasaTb U3MEHEHNe BPEMEHU Mpuema 3XOCUTHasOoB.

3.21 ckaHupoBaHue Tuna M [ckaHMpoOBaHWe ABMXyU UXCcA 06bekToB] (M-scan; time-motion scan):
Cnoco6 ckaHMpOBaHWS, MPU KOTOPOM 3XOMHGOPMaLUs 0 ABMKEHNN 06beKTa COCTaBASAETCA MO ToYKaMm, iexa-
WKUM BAOMbL OCK Nyyka [na npeacTaBneHUs 3TON MHOpMaLMK Ucnonblyetcs n3obpaxeHne B M-poxumo.

3.22 HOMUHanbHasa yacToTa (gatumka) (nominal frequency (of a transducer)): HacToTa akycTuyecko-
ro Bo3aeicteus npeobpasoBatens, ykazaHHas pa3paboTymkom unam usrotosutesnem (cm. [3]).

3.23 nukcen [anemeHT nsobpaxeHus] (pixel; picture element): HaumeHblW KA pa3mep NPOCTPAHCTBEH-
HOro 3/IeMeHTa UKW iYEKN LM POBOTo ABYXMEPHOTo M306paxeHunsa. Kaxablil nukcen umeet agpec (koopau-
HaTbl X WYy. COOTBETCTBYIOLLME €r0 NOJIOKEHNIO B MaTpULLe) N onpeaesieHHblii YypoBeHb APKOCTHU.

MpumeyaHue — MnKCeN — 3TO COKPALLEHNE TEPMUHA «3NIEMEHT M306pakeHns» (picture element).

3.24 TouyeyHas MU eHb (point target): OTpaxartenb, pa3mepbl KOTOPOro CTO/Mb Masbl, YTO CUCTEMOIA
BM3yanunsaLmm ero HeBO3MOXHO OT/IMYUTL NO aMNAUTyAe cCurHana oT NoJo6HOro oTpaxarens, Ha NOPsAAOK
MeHbllero pasmepa. O6paTHoe paccesiHue 0T 3Ta/IOHHON TOYEYHOW MULOHWU NpefcTaBnsaeT coboii NpocTyto
PYHKUMIO 4acTOTbl BO BCEM MnanasoHe uccnegyemblx 4acTtoT.

3.25 dyHKuMA pasmbiBaHua Toukun: PSF (point-spread function; PSF): XapakTepHblii TpeXMepHblli OT-
KK CMCTEMbI BU3yanun3auuy Ha TOYEeUYHYI0 MULIEHb BbICOKO KOHTPaCTHOCTW.

MpumeyaHne — He MOXeT GbiTb 06LLEl XxapakTepucTukn PSF Ans yNbTpa3ByKoBO CUCTEMbI B LIENIOM, Tak Kak
(PYHKLWMS U3MEHSIETCA C FYGKHOI 1 NapaMeTpamy HaCTPOKM CUCTEMbI Ha (hOKYC U YacToTy.

3.26 NuHuA ckaHupoBaHuA (scan line): OgHa N3 NUHWUIA CKaHMpPOBaHMWS, (DOPMUPYIOLLNX N306paXeHne
B pexume B Ha MOHMTOpe yNbTPa3ByKOBOro ckaHepa. Kaxaas n3 Hux npeacTtasnseT coboli ornbarwuyo nu-
HUIO CKaHMpPOBaHWA Tuna A. B KOTOpPOI aMNAUTYAbl 3XOCMTHana npeobpasoBaHbl B 3HAYEHNS SAPKOCTU.

3.27 nnockocTb ckaHuMpoBaHuA (scan plane): MnockocTb, cofepxalias NUHUKU YyNbTPa3BYKOBOTO
ckaHupoBaHusa (cM. M3K 61102, onpegeneHne 3.38).

3.28 60k0oBOV nenecTok (side lobe): BTOpWYHbI/ Ny4yoK, reHepupyemblii ynbTpa3ByKOBbIM Npeo6-
pasoBaTeneM ¥ OTK/IOHSIOLLMIACA OT HanpaB/eHUs rNaBHOro nyyka. Kak npaBufio, MHTEHCUBHOCTb 6OKOBbIX
NenecTKoB CyL,eCTBEHHO MeHblle NHTEHCMBHOCTY B F/TaBHOM (LLEHTPasibHOM) MyuKe.

MpumeyaHne — Hanmune 60KOBbIX JIENECTKOB MOXET BbI3BaTb J/IOXHbIE OTPaXEHHbIE CUrHasIbl Ha y/bTpa-
3BYKOBOM M300paKeHuu.

3.29 TonwmHa cnosn (slice thickness): TonwuHa cnos B HanpaBneHUW, NepneHANKYISSPHOM K MI0CKO-
CTW yNbTPa3BYKOBOIO0 CKAHMPOBAaHUA, HA onpeAeneHHol rnybuHe B TecT-06bekTe 1 B Toli ero o6nactu, u3
KOTOPOW mosiyyaloT n3obpaxeHne akyCTU4eckoin nHpopmaymm.

3.30 cnekn-cTpyktypa (speckle pattern): MaTHucCTOE N306paxeHne, BbI3BaHHOE NHTepdepeHLmelt cur-
HaNoB. OTPAXEHHbIX paccemBallWUMK LeHTpaMn B Tene nam TkKaHeuMuTupylouweMm matepuane.

3.31 pasmep naTHa (spot size): WwnpuHa nAatHa PSF wnn LSF Ha ypoBHe MuHyc 6 Ab wnn gpyrom
06YyC/I0B/IEHHOM YpOBHE.

3.32 mMuweHb (target). O6BbEKT, 03BYyUMBAEMbIA YNbTPA3BYKOBLIM MYyYKOM.

MpumevyaHune — MpUMepbI MULLEHEIA:

a) YCTPOWCTBO, cneuunanbHo paspaboTaHHoe A1 NOMELLEHNS B ybTPa3ByKOBOE Mosie Npu UsmepeHun paguauu-
OHHOW CUMbI;

b) paccevBaTenb U rpynna paccevnsateneid, NPUBOASLLME K BO3paCcTaHUo CUrHana B npegenax ynbTpassykoBOro
nyuka:

C) NPOBO/IOKA U HUTb B TECT-06BLEKTE.

3.33 T0CT-06BbOKT (test object): YcTpoiicTBO, cogepxaliee 0AHY WU HECKOJIbKO Tpynn 06bEKTOB 3a4aH-
HOl KOH(hUrypauuv, BHeAPEHHbIX B TKAHOMMUTUPYIO LW NI MaTepuan unu Apyryto cpegy.

3.34 noBepxHOCTb CkaHMpoBaHMA TocT-o6bekTa (test object scanning surface): NoBepxHOCTb Ha
TKAHEeMMUTUPYHLWEM TecT-06beKTe, Ha KOTOPOW pekomeHAyeTcs pacnofnaratb npeobpasoBaTtesib BO BpeMs
NCNbITAHWNA.

3.35 komneHcauna ycuneHua no spemeHun; TGC (time-gain compensation; TGC): i3ameHeHune ycu-
NIEHNS YCUNINTENs CO BPEeMeHeM, BBOAMMOE ANA KOMNEHcauunm noTepb aMnauTyAbl OTPAXEHHOro curHana,
BO3pacTawlmx ¢ rny6uHoii n3-3a 3atyxaHusa B Tene.
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3.36 TkaHenmuTupyrowmnii matepuan (tissue-mimicking material): MaTepuan, g1 KOTOPOro ckOpocTb
pacnpocTpaHeHns (CKOPOCTb 3BYyKa), XapakTepPUCTUKW OTPaXeHus, paccesHua U 3aTyxaHWs 3KBUBANEHTHbI
XapakTepucTMkam MArkux TKaHel B guanasoHe ynbTpa3ByKoOBbIX YacToT oT 0.5 go 15 Mrlu,.

3.37 usnyvyaemoe ynbTpassykoBoe nono (transmitted ultrasound field): TpexmepHoe pacnpegenexHune
yNbTPa3ByKOBOW 3HEPrnn, pacnpocTpaHAoLWenca oT ynbTpa3BykoBoro npeobpasosarens.

3.38 NMHUA ynbTpa3ByKOBOro ckaHmpoBaHusa (ultrasonic scan line): ns cucteM aBTOMaTU4YeCKOro
CKaHMpOBaHUA 3TO OCb Nyyka Kak A4/15 OAHOrO, Tak U A4S rpynnbl 3/1eMEHTOB yN1bTPa3BykoBOro npeob6pa-
30BaTensa npu OgMHOYHOM MM MHOXECTBEHHOM BO36YXAeHWM yNbTpa3ByKoBOro npeobpasosartens [4].

3.39 ynbTpa3BykoBOW npeo6paszoBatenb [gatuuk] (ultrasonic transducer): YcTpoiicTBo, cnoco6Hoe
npeobpa3oBbiBaTbh 3/IEKTPUYECKYI0 IHEPIUI0 B MeXaHUYecCKylo B Y/bTPa3ByKOBOM Auana3oHe 4acToT u/unu
MeXaHU4ecky B anekTpuueckyto (cM. MOK 61102. onpepeneHue 3.58).

MpumeuyaHue — B HacTosweM CTaHgapTe nog Y/bTPas3ByKOBbIM MNpeobpasosartesieM noapasyMeBatoT
CNOXHOE YCTPOICTBO, BK/tOUatoLLee B Ce6si OAMH UM HECKO/ILKO 3/1EMEHTOB NpeobpasoBareis, a Takke yCTpoicTea 41
MEXaHWNUYECKOro 1 3/1eKTPUYECKOro AeMMNUPOBaHNS 1 COrIacoBaHms.

3.40 rpynna 39/€eMeHTOB YynbTpa3BykKoBOro npeob6bpasoBaTtens (ultrasonic transducer element
group): Mpynna anemMeHTOB yNbTpa3ByKOBOro npeo6pasoBatens, Bo3byxgaemMbiXx COBMECTHO A1l U3nyde-
HUSA 04HOro akycTuyeckoro umnynbca (cM. MK 61102, onpegeneHue 3.60).

3.41 ynbTpasByk (ultrasound): AkycTnyeckune konebaHus ¢ 4acToTON, Bbille BEPXHEro npejena Cibl-
wumoro 3syka (okono 16 kru) [5].

3.42 ynbTpa3ByKOBOW Ny4yoK [fpynna npuMHMMaeMblX OTpaxeHHbiXx curHanos] (ultrasound beam
(pulse-echo response pattern)): O6nacTb, NpuMbliKakoLLasa K NOBEPXHOCTK NpeobpasoBaTens, OT KOTOPOW MO-
XKeT 6bITb MPUHAT CUTHA/, OTPaXEHHbI OT ONpeAeneHHol ML EeHN, UCNbITYEMbIM CKaHepoM, paboTawLwum B
HecKaHupyloLllemMm pexume. Y NbTpa3ByKoBOW Ny4yoK cnegyeT oTMYaTb OT U3/ly4aeMoro yabTPa3ByKOBOro
nons.

3.43 Bokcen (voxel): HaumeHbLlnii eANHNYHBIA y4acTOK NPOCTpPaHCTBa WM pasmep syeikn Tpexmep-
HOro MaTpMYHOTO NpefcTaBneHna nsobpaxeHns. Kaxablii Bokcen nMmeet agpec (koopauHaTtsl X, Y, Z), COOT-
BETCTBYHOLL U €ro NOSIOXEHWIO B MaTpuLe, U ONpefeNeHHy0 ApKOCTb N/MAN UBeT.

3.44 pa6oyvaa xuakocTb (working liquid). BogHblii (M Ha OCHOBe APYroro pacTBOpUTENs) pacTsop,
KOTOPbI/ nMeeT ckopocTb 3Byka 1540 m/c (cm. M3K 61685).

4 O603Ha4yeHus

A — nnowaab NOBEPXHOCTH:

AC — nnowafb NONEPEeYHOro ceyYeHus;

al — ANuvHa 60nblWO Nonyocu A4Na fAaHHo NonoBuHbl (i = 1 uaun 2) anaunconga unu AinLeobpasHoro 06b-
eKTa;

b — cpepHee U3 ANVH ManbiXx OCeil annunconga unu anLeobpasHoro oobekTa:

f — uvacToTa akycTMuyeckoro Bo3feicTBus:

K — BOJIHOBOE uucno (K = 2n/n, rae >— ANVHA BOJHbI);

P — nepumeTp nonepeyHoro cevyeHus AiLeobpasHOro 06bLEKTA;

R — oTHoOWweHne cpefHEero n3 N3MepeHHbIX PACCTOSHUIA K X AeCTBUTENbHbIM 3HAYEHUSIM;

RX — kannm6poBOYHbIi KO3 (hULMEHT NONEPEYHbIX PA3MEPOB; OTHOLUEHWNE CPeAHEr0 PACCTOSTHUA MeXAY HUM-
TAMU K UX [eACTBUTENbHLIM 3HAYEHUSAM B TOPU30OHTA/IbHOM HanpaBfeHuK;

Ry — oTHOWeHne cpefHero pacCcTosHUA MexXay HUTAMU K UX 4eACTBUTENbHbIM 3HAYEHUAM B BEPTUKaIbHOM
Hanpas/fieHuu:

I — paaunyc NpoBOSIOYHOI NN HUTEBUAHOW MULIEHU.

V — o6bem siiueobpasHoro o6bekTa;

Zm — yAenbHbI akyCTUYeCKUil umnegaHc Matepuana NpoBO/IOYHON NN HUTEBUAHOW MU EHN:
ZW — yAenbHbll akyCTUYECKUn nmnegaHc okpyxatouwei cpegbl (paboyei XMAKOCTU NN TKAHEUMUTUPYOLE-
ro matepuana);
— (= (1 — (6/(2a))2)) — 3KCUEHTPUCUTET annncomga unm AinueobpasHoro 06bEKTA;
— ceyeHne 06paTHOro paccesHMsa TOYEYHOU MULLEHW.
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5 O6wwue ycnoBus namepeHui

WcnblTaHnsa NpoBOAAT NpY ClefyloLWmux YyCNoBUaX oKpyxatlLein cpegp:

- Temneparypa (23 £ 3) °C;
- OTHOCUTE/IbHasA BAXHOCTb 0T 45 % o 75 %;
- aTmochepHoe gaBneHne oT 86 fo 106 kMa.

B HacTofweM cTaHAapTe NpeAyCcMOTPEHO WUCMO/b30BaHME TeCcT-06beKTOB Pa3/INUHbIX KOHCTPYKLWIA.
Mo3aTomy B OT4ETE MO UCNbITAHUAM HEOOXO0AMMO yKasaTb flaHHble UCNOob3yeMoro TecT-o6bekTa. B kavectse
CTaHAapTHbIX peKkoMeHAyeTca Bblbupatb:

a) cpefly, pabouy XMAKOCTb WM TKAHOUMUTUPYO W KA MaTepuan [6]:

b) ncnonb3oBaHvWe cpefcTBa 418 aKyCTUYECKOro KOHTakTa (KOHTAKTHOro rens): TOHKOW Mpoknaaku
WUNW Tens ¢ COOTBETCTBYIOLWEN CKOPOCTbIO 3BYKA.

C) reomMeTpuio: OAHY UM HECKOMbKO MOAeNeid, pacCCMOTPEHHbIX B Npunoxenun A. B unu C. ¢ pasninyHbl-
MU PACCTOAHUAMMN MEXAY MULLEHAMMU.

Paboyasn XMAKOCTb JO/MKHA UMETb cnefylolme XxapakTepucTuku.

- ckopocTb 3Byka — (1540 £ 15) m/c;

- HMU3Koe 3aTyxaHue — (< 0,1 fdB cm'1MTIy'l);

- npeHebpexnmo manoe paccesHume (cM. MIK 61685).

[ns nonyyeHns TpebGyemMoro 3Ha4YeHUsl CKOPOCTU 3ByKa B paboueii xugkoctu cm. [7], [8].

TKaHeUMUTUPYOLWNA MaTepuan AO/DKEH UMETb CleAyLWwne XxapakTepuUCcTUKu:

- ckopocTb 3Byka — (1540 * 15) m/c;

- 3aTyxaHue — (0.5 £ 0,05) fgb cM 1Mly 1B uyacToTHOM gnanasoHe, TpebyeMoM ANs UCMbITaHWIA:

- paccesiHne — Heb60/bLIOE, 3HAYEHNE He yKa3blBaloT.

MpumeyvyaHne — Ecnm ucnbiTyemblil yNbTpasByKoBOi CkaHep pa3paboTaH 15 Kakoro-1M60 YacTHOro NpuMeHe-
HVSA. NPU KOTOPOM 3Ha4YeHVe CKOPOCTU 3ByKa OT/IMHaeTcs 0T 1540 M/c. TO B TeCT-06bEeKTe pekOMeHAyeTC NPUMEHSATL Cpe-
[y C 3TUM 3HaYeHMeM CKOPOCTY 3BYKa, U Takme 3MeHeHusi cnedyeT rkcMpoBaTh B OTYETE MO pesy/ibTaTaM UCTbITaHWA.

Bonee KOHKpeTHble TpeboBaHUA K CBOMNCTBAM TKaHeMMUTUpYylOLWoro marepmana cm. B MOK 61685,
npunoxeHue D.

TkaHeMMUTUPYO WU MaTepuan, Kak npaBuao, 3aluwaT TOHKMM NOKpbITUEM. Ero TOAWMWHY 1 aky-
cTMyeckue cBOiicTBa (3aTyxaHue M CKOPOCTb 3ByKa) crefyeT yka3biBaTb B OTYeTe, eC/in OHW BAMSAIOT Ha pe-
3yNbTaTbl U3MEPEHWUIA.

[nsa KoHTakTa C 3TUM NOKPbITUEM Ha NpeobpasoBaTenb HAHOCAT C/OW KOHTaKTHOro rensa. Ecnu ero
TO/WMHA J0CTATOYHO Masa Mo CpaBHEHWIO C A/INHON BO/HbI, TO BAUSAHWEM renst gonyckaeTca npeHe6peub.
Ecnu cnoii TONCTbINA, 4TO HEO6X0AMMO, Hanpumep, 49 KOHBEKCHOTo gaTyuka, TO CKOPOCTb 3ByKa B 3TOM Ma-
Tepuane gomkHa 6bITb paBHoi (1540 +15) w/c.

PaccmatpuBaloT gsa aekta BAMAHUA CKOPOCTU 3BYKa B cCpefie: ecnn CKopocTb 6onbwe 1540 wm/c,
TO U3MepsieMble PacCTOAHUA NO OCKU Myyka npefcTaBAATCA NPONOPLUOHANBHO YKOPOUYEHHbIMK, a hoKycC
npeobpasoBaTens nepemeuiaeTtcs ganble oT npeobpasoBartens. Ecnv ckopocTb 6yaeT MeHble, Habto-
paetcsa obpaTHbli adphekT. SdhhekT nepemelweHns hokyca Hambonee BaxeH ANs npeobpasoBaTenieil ¢
6onblweli anepTypoii. M03TOMY MCNONb30BaHME NPaBUIbHbIX 3HAYEHWUT ckopocTu 3ByKa (1540 + 15) m/c Hau-
60/1ee BaXHO MpU OLEHKe FeOMeTPUYECKUX MCKaXeHWUn m3obpaxeHusi, pacCMOTPEHHOW B pasgenax 6 u 7.
B cooTBeTCTBUM C pasfenom 8. rae n3noxeHbol nsmepeHnss PSF. OTKNOHEHUSA CKOPOCTH 3BYyKa OT CTaHA4apPTHbIX
3HaYeHN He CTONb BaXKHbl, eCNn anepTypa npeobpas3oBaTens He CAUWKOM 60NbLIAS.

Mpu paccmoTpeHun npoueyp CKaHMPOBAHWA TEPMUHbl «FOPU30HTA/IbHbI» W «BepTUKaNbHbI» noa-
pasymeBalOT 03By4YMBaHME TecT-06bekTa CBepXy M COOTBETCTBYHLLEe 3TOMy M306paxeHne Ha MOHUTOpe
ckaHepa.

6 Kanu6poBka ABYXMeEPHbIX (2D) U3MepUTEnbHbIX CUCTEM

6.1 MeToAabl ucneliTaHunii

Lns npoBefeHns UcnbiTanunii TpebyeTcs cnegytowee 060pyaoBaHue:
a) TKaHeUMUTMpYyLlMe TecT-06bEeKTbl C MULIEHSIMU, PACMOMIOKEHHLIMW B TOYHO ONpefeneHHbIX
mMecTax:
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b) TkaHeMmMuTUpYylOLWMNii TeCT-06bEKT, COAEpPXaLLNiA TPeXMepHbI 06bEKT C TOYHO M3BECTHLIMU pasmMe-
pamu;

c) 6ak c gerasnvpoBaHHO paboyell XUAKOCTbHO.

TexHnyeckne Tpeb6OBaHNS K 3TUM YCTPONCTBAM NPUBEAEHbI B MPUNOXKEHNAX.

6.2 WN3mepuTenbHble Npubopsbl

6.2.1 O6w e NOOXEeHNS

YKa3aHHble B 3TOM nogpasgene npubopbl npegHasHavyeHbl 415 NPOBeAEHUS UCMbITaHUA yNbTpas3ByKo-
BblX CKAHEPOB HEMNOCPEACTBEHHO B KIWHMKAaX. DTN Npubopbl 4OMKHbI 06ecneynBaTb 06 bEKTUBHBIV U BOCNPO-
N3BOAUMbIA C60P M aHaNn3 AaHHbIX.

6.2.2 Llncpposblie npubopsbl

B cBAA3M C TeM. 4YTO HEKOTOpPble MPOCTPAHCTBEHHbIE W3MEPEHUSA MOTYT OblTb BbINOSIHEHbI MNPU UCNONb-
30BaHUN LUMAPOBOro 3/IEKTPOHHOTO WTAHTeHUMPKY/IA, TO 418 NOyYeHUss 06 bEKTUBHBLIX U BOCNPOU3BOAUMBIX
pes3ynbTaToB OLEHKMN Y/IbTPa3ByKOBble M306paxeHns pekoMeHayeTcs npeAcTaBasaTh B LU poBoM Buae. 6onb-
LWMHCTBO COBPEMEHHbIX NPMBOPOB YNbTPa3BYKOBOI BM3yanu3auuu BOCMPOU3BOAAT U3obpaxeHns B Ludpo-
BOM BUAE, ¥ OHW MOTYT 6biTb MCNONb30BaHbI ANA U3MepPeHuit. Takne NPOCTPAHCTBEHHbIE N3MEPEHUS MOXEeT
BbIMOMHATL U OLEHWBATb UX pe3y/bTaTbl B KIMHUYECKUX YCNOBUAX onepaTop 3Tux cuctem. OfHako npu ns-
mepeHusax PSF n LSF Heo6xoaMmMO MMeTb 3aBUCUMOCTb JIMHENHOW amMnAuTygbl 3XOCUTHaAa OT YMCNOBbIX
3HaYeHU Ha ouMdpoBaHHOM M306paXeHUn UAn co3gaTb paspexeHHoe npeAcTaB/ieHne 3TO 3aBUCMMOCTM
C NoMoLWblo KannbpoBaHHbIX OTpaxartenei, kak 3To onucaHo B [19]. ins Taknx cuctem 60nee NoAxXoAAT aHa-
noroBble 3HayeHus, obecneuynBaloLwye 60MbLIYI TOYHOCTb B CAyYasaX, Korga BaXHbl amnauTyfAbl curHana B
NUHeHOM npegcTaBneHnn. na oundpoBKM pe3ynbTaToB B CUCTEMAX C aHa/I0rOBbIMU U306paXeHnAMn A0-
nyckaeTcs MCNO/b30BaTb CETKY C afjeKBaTHbIM NPOCTPAHCTBEHHbIM pa3pelleHnem (He meHee 512*512 nukce-
nei) n cepyto wkany (He meHee 256 oTTeHkoB). CneayeT Takxe UCNOMb30BaTb U afekBaTHoe nNporpamMHoe
obecneyeHne AN BbINOSHEHNA OMUCAHHBIX HWKE MPOCTbIX U3MEPEHUI Mo LUMPOBLIM YyNbTPa3BYKOBbIM U30-
6paxeHnssiM TecT-06bekTOB. AHanoro-umcpoBoli npeobpasoBatenib AOMKEH OblTh SIMHEHbIM C NOTPELUHO-
cTbto < 1% ansa 75 % namepseMoro pasmepa nsobpaxeHuns n < 3 % A8 NOHOTO gnanasoHa Cepoi LWKanbl;
OH fl0/1keH obecneynsaTtb rofoByo cTabunbHOCTbL < 5 % NOMHOroO Anana3oHa BOCNPOU3BOAUMBIX CUTHAIOB.

MporpammHoe obecneveHune LUMPOBOro N306PaxXeHns [OMKHO NOMOYb NO/b30BaTENI0 YCTaHaBINBaTb
Kypcop B onpefjefieHHoe MecTo Ha MOHUTOpe W nosy4vaTb Npu 3TOM ajpec nukcens (KOOpAWHATbl CTPOKMU W
cTtonbua). 3To NO3BOMUT NOMNb30BaTENO KanmbposaTb UU(POBOE N306paKeHne No UCTUHHLIM PACCTOSAHUAM,
3anncaHHbIM Ha yNbTpa3ByKOBbIX n3obpaxeHusx. Ecam yndposoli npeobpasosarens kanmbposaH, To Lud-
poBble yNbTpa3ByKOBble M306paxeHUa MOryT ctaTb npeameTom Ana 6onee noapobHOro aHanusa, Yem TOT,
KOTOpbI/ JOCTYyNeH HemocpeACTBEHHO MO 3KpaHy. MporpaMmmHoe obecneyeHne LM poBOro n3obpaxeHusa no-
3BO/MIAET ONpefennTb 1 3HaYeHe APKOCTU AN KaXA0ro NKCens no ero agpecy.

Ans kannbpoBKM LU POBOro N306paxeHns No paccToAHUAM B NuKcensax (T. e. KaAMBGpoBKN LM POBOro
npeobpasoBartens) cneayer;

a) oTCcKaHMpoBaTb TECT-06bEKT C COOTBETCTBYHOLWEN paboyeli XMAKOCTbIO M NONYYUTb ero n3obpaxe-
HWe. 3aperncTpuposaTb YPOBEHb YCUNEHNS AN15 3TOT0 U306paxeHns, BbINONHATL BCe Nocnegytouime namepe-
HUSA U CINYEHUSA NPU TOM e CaMOM YPOBHE YCUNEHWUS;

b) M3MepuUTb C MOMOLLbIO 3/IEKTPOHHOIO LWITAHTEHUUPKYNa (Kanunepa) U3BecTHble pacCTOAHUA Mexay
NONOXEHNAMU ABYX MPOBOSIOYEK NN HUTEN C Lenbio NOATBEPAUTb, UTO 3HAYEHUA U3MEPEHHbIX PAcCTOAHWI
COOTBETCTBYIOT AeNCTBUTE/IbHbIM 3HAYEHUAM. Vi3mepeHnsa cnegyeT BbINOMHWTbL Kak A4S Napbl NPOBOOYEK
AN HUTE, pacnonoXeHHbIX N0 BEPTUKaNbHON IMHUK, TaK 1 4N1A NPOBOMOYEK NN HUTENR, PACNONOXEHHbIX MO
ropu3oHTanbHOW NuHUK. Mpyu 06HapPYXEeHUU pasHULbl C AelCTBUTENbHLIMWU 3HAYEHUAMU cnefyeT NPoBecTn
MOACTPOIiKY ckaHepa nepej nocneayowmnmmn nmepeHnsamu. Ecnv Takas noAcTpoiika HeBO3MOXHa, TO B nepe-
yucneHun d) (cM. HUXe) cneayeT UCNONb30BaTb AEACTBUTENbHbIE 3HAYEHUA PACCTOSHWIA;

c) ouncppoBaTb OTCKAHNMPOBAHHOE M306paxeHne n, UCNOAb3ya nNporpamMmHoe obecneyeHne, NONYUYUTb
agpeca nukcesneii, COOTBETCTBYIOLLUX NOMOXKEHNIO KAXAOW NPOBOMOYKN, ANA U3MEPEHUS B NUKCENSAX paccTos-
HWI Mexay napamu NpoBO/OYek;

d) NOBTOPUTL 3TN U3MEPEHUA ANA KaXKA0M U3 NPOBONOYEK B TECT-00bEKTB. U3MEpPAA PacCTOAHUSA Kak no
BEpTUKasnuW, Tak 1 No ropusoHTanun. Pa3fenntb kaxaoe nonyyeHHoe Npyv M3MepeHun 3HavyeHne paccTosaHUi Ha
ero fle/icTBUTeNlbHOE 3HaYeHne B MUAAuMeTpax. YCpeaHTb 3TN OTHOLEHUA; CPefjHee OTHOLIEHNE, BblPaXeH-
HOe B MWKCeNAX Ha MunnumeTp, u byaeT pes3ynbtaTom Kanmbposku LMdpoBOro npeobpasosaTtensd. B ganb-
HelilueM OHO MOXeT 6biTb UCMO/Ib30BAHO A4 ONpeAeieHNss OTHOCUTE/bHbIX PACCTOSIHUIA BO BCEX LU pOBbIX
N306paxeHnsax, BbINOTHEHHbIX AaHHbIM CKAHEepPOM AN AaHHOro ero ycunenusa. Cm. [10].

6
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6.2.3 TkKaHe3KBMBaNIEHTHblIE TECT-06bEKThI

TKkaHeaKBMBANEHTHbLIO TECT-06beKTbl AO/MKHbI COAepXaTb CTPYKTypbl, obecneuyvBalolwe nposege-
HUE N3MepeHNii:

a) NPAMON NUHWK;

b) KPWUBOWN NUHUK;

C) OKPYXXHOCTW;

d) nnowagu;

e) obbvema.

0 uckaxeHuih nsobpaxeHus;

0) NS KanubpoBKkK pexuma M.

Mpumepbl 3TUX TECT-06BEKTOB NPUBEAEHbI B MPUNOXeEHUN B.

6.3 HacTpoliika annapaTypbl 408 ucnblTaHWi

6.3.1 O6wuMe NonoxeHns

MockonbKy annapatypa MoxeT paboTaTb BO MHOTMX pexumax B cOYeTaHWn C pasnyHbiMu npeobpaso-
BaTeNsIMW. NPOBeAeHNe UCNbITaHUA ANA KaKAOIO U3 PEXVMOB CUMTAIOT HEMPaKTUUYHbIM. M03TOMY UCMbITAHNA
NPOBOAAT C KaXAbIM y/1bTPa3ByKkoBbIM Npeobpa3oBatesieM, HO NNl b ANA ABYX PEXUMOB, O4UH U3 KOTOPbIX
obecneynBaeT NoNHOE U3obpaxeHne TecT-06bEKTOB, a APYroil — HauBbICLLIee pa3pelleHne Kakoin-nnbo Bbl-
6paHHOl MuweHun. C uenbio obecneunTb Haunyyllee paspelleHne BCeX BUAUMBIX MULIeHel hoKyCcnpoBKy
yNbTPa3ByKOBOr0O My4yka caefyeT yCTAHOBUTb Kak MOXHO B 60/1ee LINPOKOM AnanasoHe.

[Ans npoBefeHWss ONUCAHHbIX HUXe npoueayp WCNONb3YT TECT-06BEKT CO CTPYKTYPON HUTEBUAHbIX
MWL EHEWR, NoKa3aHHOW Ha pucyHke A.1l (NpunoxeHue A).

6.3.2 YcTaHOBKa NnapameTpoB n3obpaxeHuns (pokyc, SPKOCTb, KOHTPACTHOCTb)

®okKycmpoBka A0/KHA 6bITb OCTPO (Y4ETKOW), @ PyYKU PerynnpoBKN APKOCTU U KOHTPACTHOCTU A0/KHbI
6bITb YCTAHOB/IEHbl B CaMble HWXHWE (N1eBble) NOsIOXeHUA. 3aTeM yBeNnYMBalT APKOCTb A0 TeX Nop, noka
30Ha, cBO6GOAHAA OT 3XOCUrHANOB Ha Nnepudepun gucnaes, He cTaHeT caerka cepoil. 3atrem ysenuuumsawT
KOHTPACTHOCTb, YTO6bI A06UTLCA HaMbonbluero gnanas3oHa OTTEHKOB ceporo. 3aTem NPOBEPSAT YEeTKOCTb
hokycuposku. Mpy HEO6XOAMMOCTN BCe 3TW NpoLeaypbl NOBTOPAIOT elye pas.

6.3.3 PerynupoBka 4YyBCTBUTE/NbHOCTU (4acToTa, nojaB/ieHne, BbIXO4HAA MOLWHOCTb, YCUNeHue,
TGC.ATGC)

a) 3anucbiBaldT HOMWHA/IbHYI 4acToTy y/NbTpa3ByKOBOro npeobpasosartens.

b) Ecnn umeeTcs BO3MOXHOCTb PerynpoBkv MofaBfeHUs Wan Bbipe3aHus, TO CUCTEMY HacTpausaloT
Tak. 4To6bl 6611V BUAHBI Hanbonee cnabble curHanbl.

c) BbIXOfHYHO MOLWHOCTb U yCU/IEHNE YyCTaHaBNMBaT TakuMUK, YTOObI HUTEBUAHbIE MULLEHU n306paxa-
NUCb B BUAE TOYEK HauMeHbLLero pasmepa.

d) KomneHcayuto ycuneHuns no spemeHn (TGC) ycTaHaBnIMBalOT Taknm o6pasom, 4To6bl n3obpaxe-
HUS MU EHEN NMenn paBHYIO IPKOCTb. MNpu ckaHnpoBaHUK B paboyeli XunaKkocTn HaknoH TGC foskeH npu-
6amKaThCsa K HYI0.

6.3.4 3aknwountenbHas onTuMmnsauunsa

3aknounTensHana HacTpoiika nM306paxeHnss MoxeT 6biTb MpoBefeHa MyTeM HeGOMbLIMX U3MEHEeHUi
YPOBHE noAaBneHns, yCUIEeHNA 1N BbIXOAHON MOLHOCTH.

Ecnn B ckaHepe npegycmMoTpeHa aBTomaTuyeckas KoMneHcauuma ycuneHusa no spemeHun (ATGC),
TO W UCMbITAHUA cnefyeT NPOBOAUTL B 3TOM pexume. TecT-06bekT paccmaTtpusaloT B pexume ATGC. a
n3obpaxeHne HacTpanBalT C MOMOLLbIO HEKOTOPbIX OPraHOB PYYHOro ynpasfeHus, Hanpumep no ob6uiemy
YCUNEHUIO AN BbIXOLHOW MOLLHOCTH.

6.3.5 Cuctema peructpauumu

Linchposoe chopmupoBaHue ynbTpasBykoBbIX M306paxeHunit obecneynsaeT nosyvyeHme 6onee 06bLEKTUB-
HbIX pe3ynbTaTtoB U3MEPEHU, a TakKke WX COXpaHeHue AN Nocneaylolwero cpaBHeHns ¢ 6onee No3gHUMHU
n3MepeHusMu. MNaBHbIM NpenMyLLecTBOM LM POBOI 3anncu ABASIETCA TO. YTO COXPaHEHHble N306paxeHns
He noABepXeHbl Aerpajaunun, xapaktepHoi ansa dortorpacdunii uan sBugeosanuceit.

6.4 I3mepsemble napameTpsbl

6.4.1 O6uwwne nonoxeHuns

OnucaHHble B HACTOSILLEM CTaHAapTe METOAUKA NPUMEHUMbI A1 UBMEPEHWIA;
- ANIVHBI NPSAMbIX NNHWIA;

- ANIVHBI KPUBbIX NINHWIA:
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- OKPYXHOCTel:

- nnowagein;

- 06bEMOB;

- UCKaXXeHWUIi n306paxeHns n perncrpaunu:

- Kannbposkn M-pexuma.

WHTEHCUBHOCTb M3/ly4EHUSI AO/KHA ObiTb HU3KOW HACTO/IbKO, YTOOLI HE Bbl3BaTb MCKaXeHUs PopMbl
umnynbca n3-3a HeNUHenHocTn pacnpoctpaHeHus (cm. MOK 61102). B Tabnuue cnegyet ykasbiBaTb nepe-
YeHb BCex (DaKToOpoB, BAMAOLWMUX Ha paboTy ckaHepa, Takux, Hanpumep, kak npeobpasoBaTenb, 4acToTa,
yCTaHOB/IEHHaA YyBCTBUTE/bLHOCTb, (DOKYCMPOBKa, MeTod 06paboTkn n3obpaxeHns. 3TM gaHHble COBMECTHO
C pe3ynbTataMum M3MepeHuii 4OMXKHbI 6bITb 3anMcaHbl 4OCTATOYHO NOAPOGHO, YTO6GLI NO3AHEE MOT NOBTOPUTH
n3MepeHus Apyroi onepatop.

6.4.2 TOYHOCTb M3MepPeHUii (NPAMbIX U KPUBBIX TMHWUIA, OKPYXHOCTU, Naowaamn)

[na oueHKN TOYHOCTU U3MEepPUTeNbHON CUCTEMbI CKaHepa M306paxeHUs NPoBOMOYEK NN HUTEWR TecT-
06beKTOB. MOKa3aHHbIX Ha pucyHke A.l nnm A.2 (npunoxeHune A), HacTpamsalT C NOMOLbIO PeErynpoBKu
YyBCTBMTENbHOCTN Tak, YTO6Gbl M306paKeHHble 3XOCWUTHaNbl OT HUX ObIN Kak MOXHO TOHbLe. Ecnn TecT-
06beKT repMeTM3npoBaH, TO He06X0ANMO NPUMEHATL CPEeACTBO AN aKyCTMYEeCKOro KoHTakTa. MonyvawT
yNbTpa3BykoBOEe M306paxeHne v oL POBLIBAIOT NOMOXKEHNA HUTEBUAHbIX MULLIEHEN, HAXOAALWMNXCS B cpea-
Heli yacTn paboyeii 30HbI MCNOMb3YEMOro npeo6pasoBartens. 3anucbiBalOT Takxke gpyrne akTopbl, KOTOpble
MOFyT NOBNUATbL Ha paspellarwllyo CNOCOOHOCTb, HaNpumMep pexum o6paboTku N3obpaxeHns n AaHHble
no (hokycmpoBke. 3T e onepauum NOBTOPAIT U C APYTUMU YNbTPa3BYKOBbIMUK Npeobpa3oBaTtenamu u3
KOMMeKTa ckaHepa.

Mi3mepeHuna BbINOMHAKT NO NPAMbIM JIMHUAM Ha 3KpaHe B npefenax npumepHo Ao 75 % nonHoro
pasmepa nsobpaxeHusa. cnonb3ya nporpammMmbl 06paboTKn n306paxeHns, AN KaXAoro pasmepa nosnyvawoT
NUHelHbI Nnpohunb ApkocTU. PaccTtosHne mexay obbekTamu (M306paxeHuAaMy NpoBONOYEK) N3MEPSIOT OT
nuka 40 nNuka ux npoduneli ApkocTn. B cnyyae «3alwlymneHna» pesynbTaToB U3MepeHuii BMECTO MOJI0OXEHNN
NMUKOBbLIX 3HAYEHU GEepyT NOMOXEHUS CPEeAHUX TOUEK MexAy TouykaMu, B KOTOPbIX SAPKOCTb YMEHbLUEHa Ha
3 aB. HO Takoi cnocob oTcyeTa f0/KEH ObiTb OTMEYEeH B Matepmnanax ucnoitTaHuii. 3T M3MepeHns BbIMONHA-
0T. MO KpaitHeil Mepe, BAOMb OAHOW BEpPTUKANbHOW U OLHOW TOPU3OHTa/IbHON NMHMK Ha pucyHkax A.l n A.2
(npunoxexune A), a Takxke, N0 BO3MOXHOCTW, BAOMb HanpaBneHunii, 6N11M3kKux K BepTukanun B 0630pHOM none.
[na Kaxporo 3HavyeHua AINHBbI B KaXA0M HanpasfeHUU BbIYUCNAIT U BHOCAT B Tabnuuy yCpeHEeHHY OT-
HOCUTE/IbHYI0 MOrpeLHoCcTb B NpoueHTax. Onepaynm NOBTOPAIOT CO BCEMU MMeEOLWMMUCS MacwTabamu n3o-
6paxeHus.

C Le/iblo OLeHNTb TOYHOCTb M3MEePEeHUs A/INHbI KPUBbLIX IMHUIA N NAOLWaAN NONepeyHoro cevyeHuss 0680-
OAT 3aMKHYTY urypy, pacnosioXeHHy no LeHTpy 0630pHOro nons, naowagbio okono 0.75 ero pasmepa.
M3MepsaoT ANMHY OKPYXHOCTW M Naowajb, 3aTeM PacCYnTbiBAOT NOTPELHOCTb pe3yNbTaToB 3TUX U3MepPeHWTH
B NpoueHTax. ®urypy oTcaexmBarT OT TOUKM K TOUKE, TakK YTOObl MOAYUYUTb MHOTOYrO/IbHUK. V3mepsaT nepu-
MeTp ¥ nnowajb MHOTOyrofbHuka. JononHUTENbLHO cneayeT U3MepuTb ABe ManeHbkue naowaanmn (pasmepa-
mMun 0.1 1 0,25 0630pHOTO NO/A), PACMNOJSIOXEHHbIE B BEPXHEN U HUXKHEN YaCTAX N306paxeHuns. ST onepaumm
NOBTOPSAIOT CO BCEMU MMEWLMUMNCA MacliTabamn n3obpaxeHus.

6.4.3 Moka3 1 3anncb UCKaXXeHnh n3obpaxeHus

CKaHUpYOT ABYXMEPHYI0 pelleTKy paBHOMEPHO PacnosioKeHHbIX HUTEBUAHbBIX MULLEHeR TecT-06bekTa,
nokKasaHHOro Ha pucyHke A.2 (npunoxeHue A), Tak. UTOOGbl OTPaXEHUA OT HUX GblAN pas3MelleHbl N0 BCEMY
0630pHOMY NOJIIO C O4UHAKOBOM APKOCTbIO. BblGMpaT MULLEHWN, PACNOIOXEHHbIE NO TOPU3OHTANN U BEPTU-
Kanu oT ueHTpa 0630pHOro nosns. Mo oyndpoBaHHOMY N306PaXEHNI0 N3MEPSAIOT PACCTOAHNA OT KaXoi u3
HUX A0 KakKol-nmb6o ONOpHOM HUTEBUAHOW MULIEHU, PACNONOXEHHOW NpUBAN3NTENBLHO B LeHTpe 0630pHOr0
nonsa. OnpeAensoT N BHOCAT B TabnLy 3HAYEHUA NOrPEeLHOCTN B NpOLEeHTax.

HenocpepncTBEeHHbIM MCCNeA0BAHMEM BUAUMOIO M306paXeHns CTPYKTypbl M3 HUTe B LenoM nposeps-
10T, YTO NI06bIE UCKAXEHUS (Hanmpumep, HapyLleHne OpTOroHasbHOCTM pasMepoB) He npeBbiwatT 3 %.

6.4.4 Kannbposka M-pexuma

6.4.4.1 O6wune NoNoXeHnsa

M3mepeHuna B pexume M npeaycmMoTpeHbl B 60/bLWIMHCTBE CKaHEpOB, paboTallWmux B pexuMme peanb-
HOro BpeMeHun. YacTuyHasa oueHka xapakTepucTuK ckaHepa B 3TOM pexume MoOXeT OblTb NpoBefeHa Ha TecT-
o06bekTax, ykasaHHbIX B NpuaoxeHun A.

6.4.4.2 NMpocTpaHCTBEHHbIE U3MepeHUs (N0 NNHUN A-CKaAHUPOBAHMUS)

Mpu ckaHMpoBaHUM B M-pPOXUMO YyNbTPa3ByKOBbIM MYYKOM, Hanpas/IEHHbIM Ha MPOBOJIOYKU WA HUTU
B TeCT-06bekTe ANA OLEHKN paspeluiatlieil CNOCOGHOCTMU, Kak 3TO OnucaHo Bblle A5 B-poxuma, moxet
6bITb ONpegesieHa u NOrPewHOCTb U3MepeHuns.

8
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NckaxeHna n3o6paxeHns Uam ero 3anucu KOHTPOMMUPYIOT U PErucTpupyroT No pelleTke HUTEBUAHbLIX
MU EeHen B TecT-06bekTe, Kak U B pexume B.

TOYHOCTb KanMOGPOBKM BPEMEHHOI OCM NMPOBEPSAIOT HanpaBieHNEM Ha ynbTpa3ByKoBOW npeobpaso-
BaTe/Nb TOHA/IbHbIX UMMNY/ILCOB OT BHELIHEro UMNYNbLCHOTO reHepaTopa 1 npeo6pasoBartensi ¢ TOYHO U3BECT-
HbIMW WHTEpBanamu, HanpuMmep ANUTENbHOCTbIO MMNYAbca B 1 MC U MHTepBanom 200 mc.

MpoBepky pe3ynbTaToB U3MepeHuii B M-pexume Ans cuUcTem c UM POBbIM M306paxeHnem cnepyet
npoBOAMTL MO Aucnneto. MNorpewHocTb He Ao/MKHA npeBbiwaTth 3 %.

6.4.4.3 M-pexuM n3MmepeHus TOJWMHbI TKaHU

B aTom pexume cuctema (ynbTpasBYKOBOI CkaHep) No3Bo/sieT U3MepsATb U3MEHEeHUs OTHOCUTeNbHOM
TONWMHBI ABMXYLErocsa opraHa. [1ns oueHkUu TOYHOCTU 3TUX U3MepeHui TpebyeTcs TKaHO3KBUBANEHTHbI
haHTOM, KOTOPbI MOXeT CXXMUMaTbCA U BO3BpaLLaThbCa B MPeXHee COCTOAHME N B KOTOPOM obecneyeHo cpas-
HEHVe N3MEeHEeHUs 3TOW TOMLWMHbI C MOKa3aHWAMMN ckaHepa B pexume M. [lo/mkHa 6biTb Takxe npegycmoTpe-
Ha pas/iMyHas cTeneHb CXKaTusa 3Toro daHToma. Ans 3TUX M3MEepeHuin gonyckaeTcs Mcnonb3oBaTb Aedop-
Mupyemyto rybky. OHako BaXXHO UMeTb BO3MOXHOCTb NPOBEAEHUA U3MEPEHUI 3TOT0 pexmma Ha pasnnuyHbIX
rnybuHax, T. e. TecT-06bEeKT f0/KeH obecneynBaTb N3MEHEHNE PACCTOAHUIA MeXAy MULLeHbo 1 Nnpeobpaso-
BateneM. iamepeHusa cnegyeTt NOBTOPATb HA KaXA0W CKOPOCTU Ny/nbcauum MUWOHN B M-pexume.

7 MeTtopabl Ka]'ll/l6pOBKI/I TPEXMEPHbIX NBMEPUTE/IbHBIX CUCTEM

7.1 O6wme nonoxeHnsa

HekoTopble cuctembl TpexmepHoi (3D) Busyanusaunu MCNOMb3YOT TOLKO A1 NONYYEHUA 06BEMHO-
ro usobpaxeHus, Torga kak gpyrue obnajalT U U3MepUTe/IbHbIMU BO3MOXHOCTAMU. Tak Kak TpexmepHoe
BOCCTaHOB/IEHME 06bEMOB peann3ylT pasnyHbiMU cnocobamu, BaXHO nccnefosatb MeTo[ BOCCTaHOB/e-
HUS 06bemMa 1 CBA3aHHble C 3TUM NPo6eMbl, a TakkKe OLEHUTb TOYHOCTb BOCCTAHOBJIEHHbLIX U306paXeHWA.
B HacTosillem cTaHjapTe paccMoTpeHa TOJIbKO OLeHKa TOYHOCTU pa3mMepoB BOCCTAHOB/IEHHOro M3obpaxe-
HUA. Vi3MepeHuUs paspellaroLeii CnoCobHOCTN TpeXMepHbIX CUCTeM paccMoTpeHbl B MOK 61391-2.

7.2 MeToAbl NONIy4eHNs TPeXMepPHbIX n3obpaxeHuni

7.2.1 O6wue NonoxeHus

[ONns nonyyeHUs npaBWUIbHOTO TPEXMEPHOro M306paxeHns TpebyeTcs, 4Tobbl cucTema Bulyanusauuu
cobupana faHHble B TpEXMEPHY MaTpuuy BOKCOMOB. DTy MaTpuULy, Kak nNpaBuio, COCTaBAAKT N0 AaHHbIM
psifa naockocTel ynbTpa3ByKOBOro CkaHMpoBaHWA obbema MuweHn. Cnucrema TpexmepHoi Busyanusa-
Lun coxpaHseT 3Ty uHopmayuio B BUAE TPEXMepHO maTpuubl. [pocTpaHCTBEHHAsA MAOTHOCTb AaHHbIX B
Heli 3aBUCUT OT YMcna NUHUIA YyNbTPa3BYKOBOr0 CKaHWPOBAHMWS B KaXA0N M3 naockocTelh ynbTpasBykKo-
BOT0O CKaHWPOBaAHWSA, ANUTENbHOCTM UMMYNbCOB, OT YMCA NJOCKOCTEW YyNbTPa3ByKOBOro CKaHUpoBaHusA
B OLleHNBaeMOM 06bemMe 1 PacCTOAHUA Mexay 3TUMMK NAOCKOCTAMU. BaxeH cnocob ckaHMpoBaHUS UHTepe-
cylowero o6bema, Tak kKak TOYHOCTb BOCCTAHOBNEHUs1 GyaeT 3aBUCETb OT TOT0, HACKOJ/IbKO TOYHO cobnioge-
Hbl PacCTOAHMA MeXAy MAOCKOCTAMU CKaHWpOBaHWA. PaccTosiHua Mexay cnegyluwumMmy Apyr 3a Apyrom
NNOCKOCTAMU CKAHUPOBAHNA AOJ/IKHbI 6blTb OANHAKOBLIMU, HO OHM AO/MKHbI ObITh MEHbLUE pa3peluatoLlei
CNoco6GHOCTM MO To/WMKHE (CNosA) yNbTpa3BykoBoro npeo6pasoBartens. Ecnm aTo HeJOCTUXMUMO, TO He-
06X0MMO VHTEPNONPOBaTh pe3y/bTaTbl CKAHWPOBAHMNS B CMEXHbIX M/IOCKOCTAX. Takas UHTepnonauus mo-
XeT MPUBECTN K NOTPELIHOCTN PEKOHCTPYMpPYyeMbiX 06BEMOB.

Korga cocTaBneHa TpexmMepHas matpuua, U3 Hee MOryT GbiTb NOMyYeHbl pasMepbl No NI06OMY Hanpas-
neHuno B o6beme. Hanpumep, ecnu gns opMUpPOBaHUSA TPEeXMEPHOro o6bema cobpaHbl faHHble MHOXeCTBa
1N306paxeHnin B Xy-na10CKOCTAX YNbTPa3BYKOBOr0 CKaHMpPOBaHUA, TO pe3ynbTupylolwas TpexmepHas ma-
Tpuua MOXeT 6blTb «paccevyeHa» nepneHAnKyNsapHO K OCU Yy B NIOCKOCTU XI. o6pa3ys TeM cambiM CeYeHus
C-ckaHupoBaHus. MNMonyyeHHoe TpexmMmepHoe nsobpaxeHne MoxeT 6GbiTb MOBEPHYTO B MPOCTPAHCTBE, @ Takke
MOXeT 6blTb PACCMOTPEHO M U3MEPEHO C Pa3/IMYHbIX YIN10B 3pEHUS, KOTOPble He COOTBETCTBYIOT MepBOHA-
YyanbHbIM NIOCKOCTAM Y/1bTPa3BYKOBOTO CKAHUPOBAHUSA.

O630p MeToAMK TPEXMEPHOTO ckaHMpoBaHusa cm. B (11), [12].

MonyyeHne N peKOHCTPYKLUSA 06BEMHON TPEXMEPHOI MaTpuLbl MOTYT OblTh peann3oBaHbl ABYMS OCHOB-
HbIMK cnocob6amu:

a) BHELWHVM nepemMelleHnem gaTymka:

b) nocnefoBaTenbHOl PEKOHCTPYKLMe.

Kaxablli n3 cnoco6oB MMeeT CBOU 0COGEHHOCTU, NPEeUMyLLECTBA M HELOCTATKN.
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7.2.2 CnocobGbl NONIly4YeHNSA TPEXMEPHOro o6bema

7.2.2.1 MeToabl BHELWHEro NO3NLNOHNPOBAHUA

MeToabl PEKOHCTPYKLMN TPEXMEPHOro o6bema npu BHEWHEM NepeMeLleHnn gatymka Mcnosb3yT Ko-
OpPAVHATHYIO OMOPHYI pamKy M OMOPHYIO TOUKY, M BCE pasMepbl U MOMOXEHUS B TPEXMEpPHOW mMaTpule obbe-
Ma 3anucbliBaldT OTHOCUTE/NIbHO 3TUX OMOPHbLIX KOOpAMHAT. B cncTtemax Takoro tuna o6bl4HO UMeeTCs pamka
CKaHUpoBaHus, Bk/YawlWwas B cebs CKaHNpyeMblii 06beM, N0 HanpaBAsOLWMM KOTOPOW nepemelyaeTcs C
NOCTOSAHHOI CKOPOCTb (OT ABuUratensa) fatymk. MoxeT 6bITb NPUMEHEH U APYrO/ TMN — B BUAE XECTKOro
AepXaTens Uan BHELWHero ycTpolicTBa ckaHMpoBaHusa, — obecneynBatoLLnii TOUHYO KOOPAUHATHYO NPUBA3KY
JaTtymka. 9TOT cnocob6 60see TOUYEH U TeXHONOTMYEH, HO CBA3aH C Npo6ieMamMy NnepBoHaYasabHOW NPUBA3KM
fepxaTtens gatyuka, AeBnauusiMu CKOPOCTW ABUratenss u HecTabunbHOCTbIO CUCTEMbl MO3ULMOHWPOBAHMUSA
BO BpeMsA c6opa faHHbIX. CyuecTByeT Takxe cnocob nepemelieHna gatymka Bpy4Hy, Npyu KOTOPOM ero no-
NOXEeHNe 1 opueHTaLmsa onpesenalTca ONOPHOI KOOPAUHATHON CUCTEMOIA.

1.222 MeTogbl nocnefoBaTeIbHOro NO3NLMOHMPOBAHUSA

MeToabl nocnefoBaTeslbHONO0 NO3ULWNOHUPOBAHUA U PEKOHCTPYKUUW peanusyloT Nno-pasHoMy, HO OHW,
KakK npaBuo, 0OCHOBaHbl Ha A06aB/IEHUN Kaxoli nocnoayoLlieil N10CKOCTN CKAHUPOBaHMWS K NpeablayLwei
NA0CKOCTU B TPEXMepHOI MaTpuie. B o4HOM M3 Takux MeTOA0B UCMOJb3YIOT CKOPOCTh (4ACTOTY) CMEHbl NATHA
n3obpaxeHus, no kpaiHen mepe, B 04HOM uaMepeHun (HanpasneHuun) (14). [15]. Takoe kogupoBaHue copep-
XWUT psag fAonyweHnid, He Bcerga BepHbiX. OAHO M3 AONYLLEHUA COCTOUT B TOM. YTO NepeMeLleHre NpuHumaiT
TONIbKO NIMHEVHBIM UMW TOMbKO YrN0BbIM. B HEKOTOPbIX KOMMEpPYECKM AOCTYMHbIX peanusaynsx ocyL,ecTBns-
10T NMpOCTOe paBHOMEpPHOe BO3BPATHO-NOCTynaTesbHoe nepemelieHne. MNMO3TOMYy BaXHO NokasaTb BO3MOX-
HOCTW ¥ OTrpaHWYEHNA Taknx uamepeHunii B nabopaTopHbIX yCnoBusix. MNpobieMbl BO3HMKAKOT B Tex cayvasx,
Korfa cKopocTb NepemMelleHnsa npeobpasoBaTenisi He MOCTOSAHHA, MW KOT4a OH MeHsieT CBOe HanpaBieHue oT-
HOCUTENIbHO NepBOHayYasnbHOro. B 60NbLWNHCTBE CNyvyaeB cXeMa PEKOHCTPYKLUU HE MOXeT KOMNeHcMpoBaTb
3TN CABWIM OTHOCUTENIbHO OpMEeHTaLUN OMOPHOI NIOCKOCTU, U NoSyYeHHOe 06beMHOe ulobpaxeHue bygeT
HETOYHbIM.

7.3 KoHTponupyemble napameTpbl, CBSA3aHHble C Npo6iemMaMun PeKOHCTPYKLUY

7.3.1 PeKOHCTpYKUuUs MpM MCMNO/Ib30BaHWUMN BHELWHErO NepemMeL,eHns

[na ucnbiTaHWn Takoll CUCTEMbI JOMNYyCKaeTCa UCMNOb30BaTh Kak 3ano/IHeHHble BOAONM, Tak U TKAHEUMU-
TUpyloLwme TecT-06bekKThl.

MapameTpbl UcnbiTaHuii: Mo Noy4yeHHOMY 06bEMHOMY M306paXeHNo U3MEPSIIOT PACCTOSHMA NO TpPeM
[eKapTOoBbIM KOOpAuHaTaM U CpaBHUBAKT UX C pa3Mepamn (M3NYECKOro o6bekTa BAO/b TEX Xe CamblX KO-
opauHaT. NMpoBepsalT opueHTaLmnio ynbTpa3ByKOBOro npeob6pa3oBaTenss OTHOCUTENbHO ONOPHOW paMKu 1
TOYKW; CKOPOCTb ABuUratens (nepemeleHunsn), pacCToaHne mexay nNA0CKOCTAMWU YyNbTPa3BYKOBOTO CKaHW-
poBaHua: pasmepbl NOJyYEHHOTo 06bEMHOro M306paxeHns B feKapTOBbIX KoopAuHaTax. Huxe unsnoxeHa
npoueaypa nsmMepeHusa cnegyowux napaMmeTpos:

a) NMHEeWHbIX pa3mepoB:

b) nnowaau:

C) nepumeTpoB naouiagei;

d) 06bemosB.

7.3.2 CucteMbl PEKOHCTPYKUUN MO nocsiefoBaTelbHbIM NNOCKOCTAM

[nsA oueHKn TOYHOCTM CUCTEM, B KOTOPbIX TPEXMEPHOE NPOCTPaHCTBEHHOE KOAMpPOBaHNe 6asnpyeTcs Ha
cneknax n3o6paxeHns, He06XoANMO UCNONb30BaTb TECT-06BbEKT C OTHOCUTENIbHO OJHOPOAHbLIM pacnosioxe-
HMEM LLeHTPOB U CTPYKTYp 06paTHOro paccesHus. lna COBPeMEHHbIX YNbTPa3BYKOBbIX CUCTEM HEOOXO0AMMO
OUEeHNBaTb He TO/IbKO TOYHOCTb U3MEpeHUii Ha GOMbLINX PACCTOAHMUAX, HO M PABHOMEPHOCTbL LWKabl pac-
CTOSAHMIA. M13-32 HETOYHOCTM OnMpefeneHns NooXEeHNss MHOTe U3 3TUX cUCTeM TPebyloT NpoBeAeHUs AoNoJ-
HUTENbHbIX UCMbITAHUA. MpK HaNMUYMM Takol HETOUYHOCTU M306paxeHne MoXeT ObiTb NCKaXEHO 13-3a oTcTa-
BaHWS UMM CKAYKOB MpW 3anucu faHHbIX B HanNpasB/ieHUN CKaHUPOBaHMUA.

KoHTponupyemblie napameTpsbl: Mo nonyyeHHOMY 06beMHOMY M306paXeHUo 3MepsaoT PacCTOAHUSA No
TpeMm AeKapToBbIM KOOpAMHATaAM ¥ CpaBHUBAIOT MX C pasmepamun usnyeckoro ob6bekTa BAO/b TeX Xe cambix
KoopAuHaT. Huxe paccMOTpeHbl M3MepeHns crneaylwmx napameTpos:

a) NUHeNHbIX pa3mepoB (N0 ocsM);

b) nnowapei;

C) nepumeTpoB naouiagei;

d) 06bemosB.

10



FOCT P M3K 61391-1—2011

7.3.3 McnbiTaTenbHoe obopypoBaHue (haHTOMbI) ANA OLEHKM TOYHOCTU TPEXMEPHON PEeKOH-
CTpyKLUH®

7.3.3.1 HuTeBuaHbIli haHTOM (3anONIHEHHLI BOAOW)

Mpy PEKOHCTPYKLUN METOLOM BHELLIHEro NepeMeLLeHnsa gatymka MoxeT 6biTb NCNONb30BaH ONUCAHHbI I
B NPUNOXEHUN A 1 NoKasaHHbI Ha pucyHke A.1 nnn A.2 (npunoxeHune A) 3anosiHEHHbI paboueli XunaKo-
CTbI0 HUTEBUAHbI/ TECT-06beKT. Tak kak 3Ta cucTema He 3aBUCUT OT KOPPENSALUN CNEeKNoB C MecToM pasme-
LeHNs NI0CKOCTeN yNbTPa3ByKOBOro CKaHNPOBaHUA B TPEXMEPHON MaTpuue, TO CTPYKTypa U3 HUTeil BnosiHe
npurogHa Ana npoBepku TOYHOCTU PEKOHCTPYKLUUU. [NA KaXA0ro U3 pafoB HATEN NO MX n306paxeHnam nme-
PSOT PacCTOAHNA T U306paXeHUsA HUTK A0 OMOPHON HUTW U CTPOSIT 3aBUCUMOCTb 3TUX 3HAYEHUI OT peasnbHbIX
paccTosiHuii T' B haHToMe. OnpeAensatoT MakCumasbHOe WU cpefHekBafpaTUYHOe OTKNOHEHUS U3MEepPEeHHbIX
NONOXEHWUA HUTU OT COOTBETCTBYHIOLLNX PEerpeccuii INHUA r OTHOCUTENBbHO I'U YINbl UX HAaKNOHa.

Ecnu peannsyemblil B UCMbITYEMOW CUCTEME aNrOPUTM N3MepeHus o6beMa MoXeT paboTaTb NPy OCTPbIX
yrnax v naockux NOBEPXHOCTSAX, TO TOYHOCTb M3MepeHnii 06bEMOB NPOCTbIX (UTYp flyylle BCero npoBepsTb
Ha HATEBUAHOM TECT-06BbOKTE. NOKa3aHHOM Ha pucyHke A.1 unu A.2 (npunoxeHue A).

7.3.3.2 ®aHTOM C TKAHEVMUTUPYIOLWMM MaTepuasiom

TecT-06bOKTbI BTOPOro TUNa, KOTOpble MOTYyT 6biTb MPUMEHEHbI NMPU UCNbITaAHUAX cucteM 060uX TUNOB,
npueefeHbl B npunoxeHun B. Ha pucyHkax B.1 — B.4 (npunoxeHue B) nokasaHbl pasnuyHble BUAbl CTPYK-
Typ Alueobpas3Hoil hopmMbl M3 TKAHOUMUTUPYIOLLETO MaTepmana ¢ MaabiMK LLeHTpamun paccenBaHus, pac-
npefesieHHbIMU B MaTpule M3 TKAaHEMMUTUPYOLWero marepnana. 3To 06beMHbIi TECT-06bEKT, MULIEHN B
KOTOPOM onpefensioT No pasHuue B KOHTPACTHOCTU paccemBaTteneii. [paHuLbl onpeaensioT Nullb cepoii
WKanon ncpefHNUM ypoBHEM curHana. Takoil 06beMHbI paccenBaTenb NO3BONAET Nyylle, YEM 3epKasibHble
oTpaxarenn WA ToOYeuyHble MULIEHW, OLEeHUTbL POPMUPOBAHME N306PaXKEHNA N U3MEpPUTENIbHbIE BO3MOXHO-
CTW yNbTPa3BYKOBbIX CUCTEM PEKOHCTPYKLMM 06bEMHbLIX MULIOHE, nccnegyemblix B Tene nayveHTa.

7.4 MeToAbl OLEHKN TOYHOCTU PEKOHCTPYKLUU TPEXMEPHOTO U306GpaxeHus

7.4.1 Obwmre NnonoxeHus

3TN MeToAbl MPUMEHUMbI 418 TPEXMEPHbIX U3MEPEHMNI C MOMOLLbIO KaK ABYXMEPHbIX, Tak U TPEXMEPHbIX
ckaHepoB. 119 TpexmMepHOro M3o6paxeHns BbICOKOTO KauyecTBa W ero KOHTPO/A paccTosiHMe Mexpay 3anu-
CaHHbIMMW (B MaMATb) NJOCKOCTAMU BU3yanusauny SO/HKHO 6biTb MEHbLUE LMPUHbI NIOCKOCTU YNbTpa3By-
KOBOTO CKaHWpOBaHWA MO TOMUWMHE B UX (hOKyce, a B ngeane — MeHblle NOSI0BUHbI (DOKaNbHOW LINPUHBI
(B HanpaBneHun ToNWMHbI). ECAn paccTosHne Mexay Na0CKOCTAMU CKaHMPOBAaHUA peryaupyemoe, To Ta-
KYl0 BO3MOXHOCTb CriefyeT UCnonb30BaTh.

7.4.2 TOYHOCTb U METOAbI M3MEPEHW NP NPUMEHEHUN HUTEBUAHOTO TecT-06bekTa

N3mepeHnss 06beMOB N0 ABYM OPTOrOHas/bHbIM ABYXMEPHbIM N306paxeHnaM. TpexmepHble n3mepeHns
4acTOo BbINOMHAKT C MOMOLLbIO NPOCTbIX CUCTEM ABYXMEPHOTO M306paXeHus Npu Bulyanusauum npuénusu-
TeNbHO chepnyeckoro 06bLEKTa, M3MEPSIA TPU FNaBHble OCU 3TOr0 06beKTa U paccunTbiBas chepuyecknii nnm
annunconganbHblii 06beM No COOTBETCTBYIOLW MM ypaBHEHUAM WAKW NO MMeloLwelics B ckaHepe nporpamme.
MeToauka pacyeta o6bema MOXeT 6biTb NMpoBepeHa No O4HOMY M3 M306paxeHuid, kak 3TO onucaHo B npe-
AblAyWnX nogpasgenax Ansi USMepeHnst AuameTpoB NpUGAN3MTENLHO chepuyecknx 06beKTOB, 06pasyemblx
4yeTbipbMA UM 60Nnee HUTAMU B haHTOMeE, U NOCNeAYIoLWUM NMOBTOPEHNEM 3TUX M3MEPEHUIA N0 TOMY Xe caMo-
MY WM CMEXHOMY M306paxeHnio B NPeAnosioKeHUn, YTo ABa U3 HUX Obl/I NOBEPHYTbI APYr OTHOCMTENbHO
apyra Ha 90°. 3aTem BblYMCNAIT 06BbEM chepbl C MONEPeYHbIM CeYeHUEM, PaBHbIM U3MEPEHHOMY Kpyry, W,
cpaBHMBasA pesynbTaTbl pacyeTa c 06bEMOM annpokcumMmupytoLeli cchepsl, onpeenstoT NOrpeLlHoCTb.

WcnbiTaHna 1S BBeAEeHUS NONPaBOK HA HAK/IOH MOCKOCTU CKaHWPOBaHWSA B G0KOBOM HampaBfieHWM
1 AN5 NPOBEPKN anroputMa TpexXMepHbIX U3MEPEHNt Npu cMelleHnmn, napannenbHoM HUTaM: MpoBoaAT Tpex-
MepHOoe CKaHUpOBaHWe C LeHTPasibHbIMU MAOCKOCTAMMW CKAHUPOBAHUA, NEepPneHANKYNSAPHbIMU K HUTAM, 1
C HanpaB/leHWeM CKaHWPOBaHWSA, MapasieslbHbiM HUTAM, T. €. C AaTYMKOM B MONOXeHUn B Ha pucyHke A.1l
(npunoxeHue A). Ecnn cuctema obecneumBaeT NOBOPOT faTynka no gyre B 60KOBOM HanpasieHuu, To aToT
NOBOPOT MCMOJb3YIOT NPU CKAHMPOBAHWMW W, €CAIN BO3MOXHO, BbIBOAAT Ha 3KpaH PEKOHCTPYMPOBAHHbIA 06b-
€M CO BCEMW PEKOHCTPYMPOBAHHLIMU W306paKeHUs MU, NeprneHAnKyNsapHbIMKA K HUTAM. Ecnn Takoe nepe-
chopmaTupoBaHue He obecneynBaeTcs CEKTOPHbIM CKaHepPOM, TO BHOCAT MONpaBku B 3HAYEHUA pacCTOAHWN
MeXAy HUTAMM No M3BECTHOMY yrny o63opa. Ecnv npoueaypbl, NpeaycMoTpeHHble B 6.4.2. ele He NpoBeje-
Hbl. TO BbINO/IHAT U3MEPEHNA B COOTBETCTBMM C 6.4.2 N0 NepBOMY, CpeAHEMY v NocnefHeMY N306paxeHusm
13 TpexMepHoro Habopa, UKCMPysa NpU 3TOM MOTPELIHOCTU U OTKIOHEHUSA. OTHOLWEHNA CPefHNX 3HAYeHui
paccTOSIHUIA MeXAy HUTSIMWU K UX AeACTBUTENbHbIM 3HAYEHUAM B FOPU3OHTA/IbHOM U BEPTUKa/IbHOM Hanpas-
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NeMusAX cuYnTalT KannbpoBOUYHBIMM pasMepHbIMU KoadduuyveHTamm B nonepeyHom RX u npogonbHom Ry
Hanpas/IeHUAX COOTBETCTBEHHO. [TpPOBEPAIOT COOTBETCTBUE CPEAHUX PACCTOAHWUI MEXAy HUTAMU B rpynnax
MULIEHeR C pacCTOSHUSAAMN MeXAy HUMKU B OTAENbHbIX N306paxeHnsax, KOTopoe AO/KHO 6biTb cob0aeHo B
npepenax 1 %. Cm. [16].

Mpn kannbpoBKe PaccToOAHUA MeXAy NIOCKOCTAMMU y/IbTPAa3BYKOBOI0 CKAHUPOBAHUSA B TpeXMepHOW
BM3yanun3auuv 1 npu oLeHKe NCKaXKeHN PEKOHCTPYUPOBaHHbIX N306paXeHuii B HanpasieHun, cosnagatLlemM
C TO/ILMHOM NNOCKOCTU YNbTPa3ByKOBOro CKaHMpPOBAHWA, faTyMK MeA/IeHHO nepeABuraloT uam nosopa-
ynBalT B 60KOBOM HampassieHuun (T. €. B HanpaB/eHnn, coBnajatliemM C TOWMNHOR NN0CKOCTN ynbTpasBy-
KOBOTO CKaHWpOBaHWA), T. €. C/ieBa HanpaBso [faTynk B NoN10XeHM A Ha pucyHke A.1 (npunoxeHue A)]. 310
[BWXEHWE BbINOMHAT B COOTBETCTBUM C HAMNPaB/IeHUAMMN TPEXMEPHOIO CKaHUPOBaHUSA, NPefyCMOTPEHHbLIMU
B Y/1bTPa3BYKOBOI cucTeme n3rotosutenem. Kak npaBusio, pekoMeHAyeTCs TO/IbKO MHeliHOe nepemelleHne
UK CEeKTOPHOE KavyaHue, HO MHOrAa, A1 OLEeHKU BO3pacTaHWs MOrpeLHoCcT, NONe3HO OTKNOHUTLCA OT 3TUX
pekoMeHaaunii.

[nsa Kax[oro u3 psagos HUTEW NpyM 3TOM BTOPOM CKaHWPOBaHUN HA MOHUTOpe 6YAYT PEKOHCTPYMPOBaHbI
n3obpaxeHus, nepneHanKynsapHble K HUTAM. BblUMCASAOT U BHOCAT B NPOTOKO/T MakCMMasnbHOe U cpefHekBa-
ApaTnyHOe OTK/IOHEeHUS:

a) 3HaYeHUi U3MepeHHbIX PACCTOSTHUIA MEXAY HUTAMU OT UX AeliCTBUTE bHbIX 3HAYEHWN;

b) 3HaYeHWii N3MEepPEeHHbIX NONOXEHUA HUTN OTHOCUTENTIBHO NPSAMOWA INHNK;

C) Hak/0Ha NOTyYEHHbIX MPAMbIX IMHUA OTHOCUTENBHO OXUAAEMbIX 3HAYEHWIA.

C uenbio OLEHUTb TOYHOCTb U3MEPEHUS KPUBBIX JIMHUIA 1 Nnowafein nonepeyHoro ceYeHns oyepunsarT
3aMKHYTble (PUrypbl MO LEHTPY 3KpaHa TakK. YTobbl OHW 3aHMManu okono 0.75 o630pHOro nons. MamepsawT
MX nonepeyHble pasMmepbl, MEpUMETP ¥ Naowanb, BbIYUCAAIOT pasHuly (B NpoLeHTax) OT COOTBETCTBYIOLLNX
M3BECTHbIX BeNNYMH. [0 AaHHbIM, NOMYYEHHbIM MPU NepemMelleHnn gaTynka B Hanpas/ieHUun, nepneHanky-
JIAPHOM K HUTAM, BblYUCNAT 06beM. OTMevalT U3BECTHYW naouwagb A B PEKOHCTPYMPOBaHHOM M306pa-
XEHUN. NepneHAnKYNSPHOM K HUTAM. OTmevaloT gAnHy L', namepeHHyto ckaHepom BAONb HUTEN, B KayecTBe
TpeTbero pasmepa N8 TPEXMEPHOro obbema, OrpaHMYeHHOro HUTAMKU. Onsa pucyHka A.l (npunoxeHune A)
3TOT 06bem byaeT npeAcTaBneH B Buae umnnHapa. CpaBHMBalOT 3HaYeHMe nsaMmepeHHoro o6vema A'-L’'C 13-
BECTHbIM 3HaueHnem A BLVRX rae RX — onpefeneHHblii Bbille KannbpOBOYHbIA pasMepHbIii KO3 ULMEHT.
[pyrne npumepbl U3MEPEHU C NOMOLLbIO HUTEBUHBLIX TOCT-06BbEKTOB paccMoTpeHbl B [16].

7.4.3 TOYHOCTb U3MEPEHUI NPU NCMNOb30BaHUN 06BEMHBIX MULLEHEN B (haHTOME C pacceuBaTe-
namu (pucyHok B.1 B npunoxeHun B) cuctemamu 4BYXMEPHOTO CKaHUpoOBaHuA

7.4.3.1 Obwume NoNOXeHUN

Mpu 3TUX N3MEPEHNsIX faTynK NOBOPAYMBAIOT UM HAKMNOHSAIOT A1 HAX0XAEHWUS KPYr/10ro nonepeyHoro
CeyeHuss Kaxfol U3 MulleHeli B TPeXMEpPHOM M306paxeHun, KOToOpoe MOXeT OblTb MOMHOCTbIO BUAUMBIM
B O4HOM 0630pHOM none. [lna KaxAoli MULIEHU MIOCKOCTb M306paxeHNa nepemellalnT U LOCTUPYIOT Tak.
4YTO6bI HATM Manyl OCb M HaMboNbLINIA AnameTp, Noka 06bEKT elle NpeAcTaBieH KpPyribiM. Mapkepbl anek-
TPOHHOrO Kajsnnepa ycTaHaB/IMBAKOT Ha KOHLbI Hanbo/blliero BepTMKasbHOro (oceBoro) AnameTpa b4 s aTom
KPYr/omM NOnepeyHoM CeYeHun, W ero 3HayeHne OTCUMTbLIBAIOT NO MokaszaHuAM kanunepa. MogobHbIM xe 06-
pasom M3MepsIoT rOpU30oHTaNbHbIA (NonepeuyHblil) anameTp bh. CpegHee 3HaueHne 13 aTUX ABYX AMameTpoB
o603HavalT Kak b.

MoBopaunBaloT gaTtymk Ha 90°. HaXO4AT U N3MEPAIT HaMbonbLW KN pa3mep annunconga, o603HavyaeMblii
Kak a, rae a — cymma A/MH Kax/ol 13 NofioBUH «siiiua» a, +a2. [1o BO3MOXHOCTU NOBTOPSIOT 3TV npoLeaypbl
1 Ana 6onee MasnblXx TpeXMepHbIX 06BLeKTOB. MoslyyeHHble pe3ynbTaTtbl CBOAAT B Tabnuuy 2. MonyyeHHsle npu
N3MepeHNaX 3Ha4YeHnss CpaBHUBAIOT C feiCTBUTE/IbHbIMW 3HAYEHNAMY [MamMeTpoB, NpuBeAeHHbIMK B Tabnuue 1.

7.4.3.2 NepumeTpsbl

MN3mepeHuss HauuHalT C OnpejesieHHON TOuYKM nepumeTpa Ha M306paXKeHUU MOMepeyHOro CeyvyeHus
aliueobpasHoil MuweHn. Mapkepamu kanunepa 06BOAAT BCe U306paXxeHne TpeXMepHOn MULLEHKN, NoKa He
6yaeT JOCTUTHYTa Havya/lbHasA Touka. B cpefjHemM paccTosiHue Mexay mapkepamu kaaunepa He [OJDKHO npe-
BblWaTth 1/20 oueHMBaemMoi 4ANHBI NepumeTpa, ecn 3TO He 3NMINNC UK Kakas-To Kpusas nnHma, obpaboTka
napamMeTpoB KOTOPOIi NpefycMoTpeHa B yNbTPa3BYKoOBON cucteme. [lonyckaeTcs NPUHATL ciejylollee Bbipa-
XeHve AN nepumeTpa KaxAoi us AByx nNonoBuH annavnca [17]:

()

roe a, — rnaBHble Nonyocu (a, Wan 32) AN AaHHON NONOBMHBLI 3nnmMnconaa:
b — cpepHee 3HaueHue manoii ocm annunconga.
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MepumeTp Bcero o6bekTa aiiLeobpasHoli PopmMbl paBeH CymMMe NepumMeTpoB ABYX MOAOBUH. MNepumeTp
KPYrnoro ceueHusi paBeH 2zb. Oxugaemble 3Ha4YeHUs ANa ABYX 06bEKTOB, NOKa3aHHbIX HA pucyHkax B.1 n B.2
(npunoxeHue B), npeacTtaBneHbl B Tabnvue 1.

7.4.3.3 Nnowagun

MpakTuyeckn BO BCEX CKaHepax nnouwab, OrpaHNYEeHHYI0 HEKOER NUHWel, BbIYMCAAIT No pesynbTataMm
N3MepeHnii nepumeTpa, cM. 7.4.3.2.

PesynbTatbl M3mepeHuii naowagei cnegyet CpaBHUTb C U3BECTHLIMM AaHHbIMK O NOWagax nonepeuy-
HOro ceyeHMa TpexmepHoro obbekTa. Mnowaan HanbonbWero aNANNTUYECKOTO U KPYTrNOro cevyeHuii 6yayT
COOTBETCTBEHHO paBHbl [17]:

Ac=0.79b(a, #a2)=nb(a, +a2)nAc =0,79 b2 = n b2/4.
Mnowafb NOBEPXHOCTH 3NMNCOMAA BbIpaXKaloT Kak:

A =2x(b/2)2 & na, (b/2r.,)arcsin e, + xa2(P/2t:2)arcsin ej, 3]

roe e, — akcueHTpucuteT [1 — (b/2a,)]2;
e2 — aKcueHTpucutet [1 — (b/232)]2.

CM. Tabnuuy 1 oxmaaembix 3HaYeHW ANA ABYX 06bEKTOB, NOKa3aHHbIX Ha pucyHke B.1 (npwunoxe-
Hue B).

7.4.3.4 O6BbeMbI

O6beMbl 06bEKTOB COOTBETCTBYOLWMUX POPM MOTYT 6bITb BbIUMCIEHBI NO pe3ynbTatam U3MepeHUin mak-
CUManbHbIX IMHEHbIX pa3MepoB N0 TPEM OPTOroHaslbHbIM ocAM. O6beM TpPeXMEpPHbIX 31IUNCOUNAaNbHbIX
06bEKTOB BblpaXxatT kak [17].

V=0,52(3, +32)b2 = (4/3)n((a, + a2Y2)(bl2)2. )

O6beM Takxe onpefensitoT, eCv U3MepPeHbl ABe ANUHbBI — a U b, rae a =a, +a2. Bo3MOXHO 1 ycpegHe-
HWe pe3ynbTaToB U3MepeHuii b B 4BYX NepneHAuKyIsapHbIX HanpaBieHUsx. 3T M3MepeHns MoryT GbiTb Bbl-
NOJIHEeHbl MO ABYM MJIOCKOCTSIM M306paXeHus, ecqin NoBepHyTb AaTuuk Ha 90a Mpu 3TOM BbluMcAeHUs 6yayT
BEPHbIMU TOJIbKO AN 06bEMOB, NpefCcTaBAAEMbIX ABYMSA NOJIOBUHAMM 3IUNCOMLOB KPYr/10ro nonepeyHoro
ceueHus. (Mpu oueHke ob6bema Kkakoro-nmbo Tena B BUAE 3NIUNCOMAA C OPTOTOHAIbHBIMU OCSIMU a. b 1 C Bbl-
paxeHue (3) MoxeT 6bITb NpeobpasoBaHo B V = 0.52 abc). Cm. Tabnuuy 1 oxupaeMblX 3HAUYEHUR Ana ABYX
061BbEKTOB, NOKa3aHHbIX Ha pucyHke B.3 (npunoxeHue B).

[Ans n3mepeHuss 06bEKTOB APYrUX )OPM ¥ MOBbIWEHUS TOYHOCTM NOJMy4YalT Cepun n3obpaxeHuit ot
paBHOMEpPHO OTCTOSILMX APYr OT Apyra NAOCKOCTel yNbTpasBYKOBOr0 CKaHWpoBaHUs. [ns noBbiwe-
HUSi TOYHOCTU PaCCTOSIHUE MeXAy 3TUMM MAOCKOCTAMU AO/MKHO GbiTb MEHbLlEe TOMWMHbI NAOCKOCTU Y/b-
TPa3BYKOBOTO CKaHUpPOBaHUSA B (POKyce, B naeane — MeHbLUe MOJIOBUHbI LWNPUHBLI hOKanbHOW 06nacTu.
B anemMeHTapHbIX pacyeTax uamepsieMblii 06beM pasfensioT Ha MHOXEeCTBO LUAMHAPOB C OCHOBaHWEM, paB-
HbIM M3MepsemMoil naowagn B NAOCKOCTU yNbTPa3ByKOBOro CKaHWPOBAHWS, U C BbICOTOM, paBHO pac-
CTOSSHUK MeXAY 3TUMMU NOCKOCTAMU; Takum o06pas3om, naowaib NONepeyvyHoro CeYeHUs TPexXmMepHoro o6b-
ekTa (LMNMHAPA) B KaXA0M NAOCKOCTU YMHOXAT Ha pacCTosHUE Mexay NAOCKOCTSIMU CKaHMPOBAHUA U 3TU
06beMbl B KaXAOM C/l0e CyMMUpPYIOT. Takne BblUMCNIEHNS HE PeKOMeHAyeTCs NPOBOAUTL BPY4HYl0. Mo3aTomy
B CUCTEMbl TPEXMEPHOW BU3yanu3auun BBoAAT 60/1ee CNOXHbIE aNropuTMbl U3MEPEHUA 06BEMOB, U Takme
anropuTMbl HE06XOAUMO NPOBEPSITh.

Ta6nuuya 1— lMpeagnonaraemble 3HaYEHUA 418 ABYX /IMNCONAAUTbHBIX 0ObEKTOB. M3006PaXKEHHBIX Ha pucyHke B.3
(npunoxeHwne B)

06 lMonosyHa MeprveTp. Mnowiaap. Mnowgaas O6Lem,
HEKT

nepvverpag cv M cm2 MoBEPXHOCTY, CM2 cm3

O6beKkT Maoro pasvepa

[nnHHaa nonosuHa 3.01 6.02 3.82 14.51 4.58
KopoTkas nonosuHa 1.65 3.31 1.70 9.94 2,04
B uenom 4.66 5.65 2.54 24.45 6.61
CeueHune 2.83 5.65 2.54
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OkOHuaHve Tabnuubl 1

OBbeKT MonosvHa MepumeTp. Mnowgab. Mnowaas O6bem,
nepumMeTpar, cm cMm cm2 MOBEPXHOCTU, CM2 cm3

O6beKT 60MbLLIOro pasvepa

JnHHan nonosuHa 5.35 10,7 16.5 63.6 55.0
KopoTkas nonosuHa 4.16 8.3 11.0 69.9 36.6
B uenom 9.5 19.0 275 133.6 91.6
CeueHune 7.9 15.7 19.6

* |/|3MepeHVIﬂ NOMI0BUHbI NepuMeTpa NpPoBOAAT Npu onpeaeneHnmn AnnHbl KpUBbIX NVHWIA,

MpumeyaHne — MepumeTpbl U NOSI0BYHBLI NEPUMETPOB 3[eCb paccymTaHbl No 60/1€€ TOUHbIM NHTErpasibHbIM
BbIPaXXEHNAM, YeM B BblpaxkeHnn 1.

Ta6nunya 2— MNpegnaraemas Tabnuua Ans NPoToKona ¢ AaHHbIMW N3MEepPeHUit

MonosuHa Mrowaap
OGvexT nepumetpa Mepumerp Mousaae NoBEPXHOCTU Ofem
cm % oM % cm2 % cm2 % cm3 %

O6beKT Masoro pasvepa
[L/MHHas nonosuHa
KopoTkas nosiosuHa
B uenom

CeueHve

OO6bEKT 60NbLLIOro pasmepa
[nvHHaa nonosuHa
KopoTkasi nonosuHa
B uenom

CeuyeHwne

Pesy/bTaTbl M3MEpEeHUil BHOCAT B NPOTOKO/ B BUAE MPOLIEHTOB OXWUAAEMbIX 3HAUEHWIA, B3ATbIX U3 Tabnuubl 1.
HacTosiuyio hopmy creayeTt 3anofiHaTb 41 KaKaoro U3 Uccneayembix anropuTMOB M3MepeHuii. Bea nam yacTb Ha-
cTosiLel TabnuLbl NpegHasHadYeHa 4/t BHECEHWS Pe3y/IbTaToB BbIUWC/IEHWIA C UCNIO/b30BAHVEM BbipadkeHuid 1.2 1 3. a
TakKe pe3ynbTaTos APYrX U3MEPEHU, BbINOMHSAEMbIX CKAHEPOM. M0A06HbIE N3MEPEHUS BBINOHAOT NPY 6GUOMETPUN
TPEXMEPHOT0 M306paxeHns nioga. ATa xe Tabsmua MOXKET 6bITb UCMO/b30BaHA 4151 U3MEPEHWIA KPUBLIX IMHUIA, no-
Wwaam 1 06beMa no HATEBUAHLIM TECT-06bEKTaM.

8 W3mepeHue pyHKUMWI pasMbiBaHUSA TOUKW U IMHUU (ONS MULLEHEe BbICOKOA
KOHTPACTHOCTHK)

8.1 O6uwumne NnoNoOXeHNS

Paspewatowjas cnocobHOCTb 60/bWNHCTBA CUCTEM BU3yannsauny MoxeT 6biTb OLeHeHa NocpeacTBOM
n3MepeHna MyHKUUKM pasMmbiBaHnA To4kn (PSF) nnm dyHKuMn pasmbiBaHua nuHumn (LSF) kak oTknnka
CMUCTeMbl BU3yannsaLmm Ha TOYEUYHY0 WK IMHERHY0 MULEeHb BbICOKON KOHTPACTHOCTU. [1nA 60/bLINHCTBA
onTuyeckux cuctem PSF ofHO3HauYHa, CUMMETpUYHA U U30TponHa. Mo3ToMy ee U3MepeHns BaxHbl A8 Onu-
CaHus OTKIMKa CUCTEMbl Ha BO3AeicTBMe nMnysbca.

B oT/inyme oT onTuyeckux cuctem Budyanusaumm PSF n LSF B y/nbTpa3ByKOBbIX CUCTEMax He Of4HO-
3HaYHbl U He U30TPONHbLI. Kpome TOro, ynbtpassykosble PSF 1 LSF He cMMMeTpUYHbl 1 UMEKT pas/inyHble

14



FOCT P M3K 61391-1—2011

pasMepsbl B NPOAO/ILHOM U MOMEPEYHOM HanpaB/eHUAX, KOTOpble elle U U3MEHATCA C paccToOAHNeM BA0/b
OCW yNbTpa3BYyKOBOro ny4yka (T. €. ¢ ry6uHol n3obpaxeHus). NMoaToMy Ana NOAYyYEHUS NpefcTaBUTENbHbIX
pe3ynbTaTtoB OLEHKM KayecTBa Bu3yanusauuu Ha onpefefieHHblX rnybuHax Heo6xoAMMO NMPOBECTU MHOXe-
CTBO pas3/IMyHbiX nuamepeHuii PSF n LSF ans pas/inyHbiX NONOXEHWIA 1 3HAYEHWIA TNy6UHbI.

Co6¢cTBEHHO PSF nnn LSF He MOXeT 6biTb MCNO/Ib30BaHa B KAYECTBE XapaKTepPUCTUKN OTKAUKA CUCTe-
Mbl Ha BO3felicTBMe uMmnynbca. M3-3a nameHeHns ¢ rnybuHoin PSF n LSF 6yayT nmMeTb pasnnyHblie YPOBHMU
paspewatLleli cnocobHOCTH, 3aBUCsLLME OT NOJIOXKEHNA B 06G30PHOM none.

C/I0XHOCTM BO3HUMKAKT TakXe M3-3a B3anMoAeicTBMA yNbTpa3Byka C MULIEHAMMW BbICOKOW KOHTPACTHO-
CTW NO CPaABHEHMUIO C HU3KOKOHTPACTHbIMU. [1pM BbICOKOM KOHTpacTe C MOMOLLbI0 yAbTpasByka MOryT 6biTb No-
NyyeHbl U306paxeHnss 04eHb ManblX CTPYKTYpP, Taknx, HanpuMep, Kak TOHKMe NPOBO/IOYHbIE HUTU UK OCTpue
UINbl, UM MUKPONY3bIpbKKN BO3ayxa. Kaxpas n3 Hux 6ygeT fasaTb XxapakTepHoe No pasMbITOCTU NATHO, onpe-
pensiemoe PSF unu LSF. lnA MuWweHeh ¢ HU3KOW KOHTPACTHOCTbIO, TakMxX Kak MsArkas TkaHb (4es0Beyeckoro
opraHusma), yibTpasByk He faeT n3o6paxeHunii 0TAe/bHbIX TOYEUHbIX MULLEeHel, a hopMupyeT cepyto cnekn-
CTPYKTYpPY. MPOABMASEMYI0 KakK 3epHuUCTas OCHOBA, XapakTepPUCTUKW KOTOPOW CBA3a@Hbl C KOT€PEeHTHOCTbIo
yNbTPa3ByKOBOro Myyka. Pe3ynbTaTbl uamepeHuii pasmepoB PSF ynbTpa3ByKOBOW CUCTEMbl Ha Kakoi-nn6o
3afaHHoOl rnybrHe xapakTepusylT ee paspellarllyto CNOCO6HOCTb K MULLIEHSAM BbICOKON KOHTPACTHOCTU.
Ona namepeHusa paspelwarolein cnoOCO6GHOCTU K MULIEHAM HWU3KON KOHTPACTHOCTU NPUMEHSAT TKAHEUMUTU-
pyloLwunii TecT-06BEKT, N0 KOTOPOMY MHOTAA U3MEPSAIOT U XapakTepuCcTUKN BblgeNeHnss 06 bEKTOB N0 KOHTPacTy.
B HacTosIWEeM CTaHAapTe pacCcCMOTPEHbl MeToAbl n3MepeHusa PSF 1 LSF TOoNbKO A/1 KOHTPACTHbIX MULLEHEN.
M3MepeHns mMuleHel HN3KO KOHTPaACTHOCTU paccmMoTpeHbl B M3K 61391-2.

B HacTosiwem cTtaHfgapte PSF n LSF n3mepsoT Ha [ABYX YPOBHSAX: MPU YPOBHE CHUXEHUA curHana,
paBHOM MUHYC 6 AB oT Makcumyma, o603HayaeMom yacto kak FWHM (full width at half maximum — nonHas
LWMPUHA Ha NOSIOBUHE MakCcmMyma), 1 Npu YpOBHE CHUXEHUSA, paBHOM MUHYC 20 Ab.

MpumeyaHne — PaspeluaroLlas cnocobHOCTb CUCTEMbI (B NPOLO/IbHOM, NONEPEYHOM NN NepreHanKyISPHOM
Hanpas/ieHnn) TeCT-06bEKTOB C MapHLIMU MULLEHAMWU MOXeT ObiTb annpokcumupoBaHa dyHkuueli PSF nam LSF. 3a-
BUCALLEN TaKKe OT PACCTOSHUSA MeXy MULLIEHAMMU, YTO CHUXAET YPOBHN KOMOUHMPOBAaHHbLIX TakuM 06pa3oM KpuBbIX Ha

6 aB. Ans 60/ee TOUHOTo NPEACTAB/IEHNS OTK/IMKA CUCTEMbI HA NapHY0 MULEHb HEOGXOAMMO CyMMMPOBaTb paguova-
CTOTHbIE CUrHa/IbI OT KXKAON MULLEHMU.

8.2 MeToAbl ncnbliTaHuii

Lna npoBefeHusa ucnbiTaHuii TpebyeTcs cnegyloulee:

a) TecT-06bEeKTbl, PACCMOTPEHHbIE B NPUNOXEHUAX A U C. C MULIEHSAIMUW, PACNONOXEHHBIMU B TOYHO
06yC/NOBNEHHbIX MecTax;

b) pe3epByap C AerasvpoBaHHOl XUAKOCTbIO;

C) umdpoBble n3obpaxeHnss, paccMoTpeHHble B 6.2.2 n 6.3.5.

TexHuyeckme xapakTepucTukn 3TUX yCTPONCTB NpuBeAeHbl B NpunoxeHusx A n C.

8.3 Mpubopsl

8.3.1 O6uwme NonoxXeHus

YKa3aHHble HUXe Npubopbl BbIGpaHbl Tak, YTOObl NPOBECTU UCNbITAHNSA CKAHEPOB B PeXWMe peasibHoro
BpeMeHn 6e3 UCMNO0/b30BaHNA Kaknx-M60 3NeKTPUUYECKUX CUTHANIOB Ha UX BXOAE WU BbIXOAE.

8.3.2 TecT-06beKT 1 pe3epByap

TecT-06beKT AO/HKEH NUMETb MULLIEHHYIO CTPYKTYpYy, 06ecrneynBaloLLyo nsMepeHune cneayoLlimnmx xapak-
TEPUCTUK CUCTEMbI (CKaHepa):

a) oceBOW paspewatouieii cnocobHocTH;

b)nonepeyHoi paspelatL,eit CnOCoO6HOCTK:

C) TONWMNHBI NJIOCKOCTU CKAHMPOBAHUSA.

Mpumepbl Taknx TecT-06 bEKTOB NpUBEAEHbI B NPUIOXeHUax A un C.

Heobxoaum pesepByap € Aera3upoBaHHON paboyeil XMAKOCTbo. Mpu 4ONYCTUMOCTM OTKIOHEHNS 3HA-
YEHWSI CKOPOCTYM 3ByKa OT CTaHAAPTHOro 3HaYeHns (CM. pasgen 5) pabouylo XUAKOCTb 3aMEHAOT BOAOM, UTO
ynpouiaeT o6cnyxnBaHue ycTaHOBKM.

8.3.3 LludppoBoii npeobpa3oBaTenb n3obpaxeHus

Heob6xoamm undgpoBoii npeobpasoBatenb M306paxeHus, TpeboBaHNA K KOTOPOMY U3/0XEHbI B 6.2.2.

15



FOCT PM3K 61391-1—2011

8.4 Pexumbl paboTbl annapaTtypbl NPu UCMbITAHUAX

8.4.1 O6uwMe NonoxeHns

Kom6uHauwnii pexnmoB paboTbl CkaHepa ¥ MCNoMb3yeMbIX C HUM Npeobpa3oBaTesieii Tak MHOTO, YTO 3TO
ncknyaeT NnpoBegeHne NCnbiTaHUin Ana Bcex U3 HMX. NoaToMy UcnbiTaHNsA NPOBOAAT Ha KaXaoM npeobpaso-
BaTesie NULWb NP onpefeneHHbIX yCTaHOBKax ckaHepa. CkaHep perynmpyloT B COOTBETCTBMM C ONMUCAHHbIMUN
Hwxe npouegypamu. C uenbio obecneynTb Haunydllee paspelleHne A8 BCeX BUAUMbIX MU EeHeR okycu-
poBKa yNbTPa3ByKOBOro Nyyka A0/KHa ObiTb yCTAHOB/IEHA HA BO3MOXHO 60MbLINIA gnanasoH rnybuH.

8.4.2 PerynnpoBka nsobpaxeHusa (pokyc, ApKOCTb, KOHTPACTHOCTb)

doKycumpoBKka f0/KHa o6ecneynTb caMoe YeTKoe M3obpakeHue, a PyYKM KOHTPACTHOCTU M APKOCTU
ycTaHaBNMBalT B caMOe HUXHee (neBoe) nonoxeHue. 3aTem APKOCTb YBENNYMBAIOT A0 TeX Nop, Noka 30Ha,
cBob6o/Haa OT 3XOCUTHaNOB Ha nepudepun o0630pHOro NoNsA, He CTaHeT cnerka cepoi. 3ateM ysennuusawT
KOHTPaCTHOCTb, 4YTOObl M306paxeHne cogepxano MakCuManbHbll AnanasoH OTTEHKOB Ceporo. 3ateM BHOBb
NPOBEpPAT OCTPOTY (DOKYCMPOBKU; NP HEOBXOAMMOCTH BCHO NpoLeAypYy NOBTOPSAIOT BHOBbL. Ecnn cuctema pa-
60TaeT B HECKO/IbKMX 30HaxX (DOKYCUPOBKMN, TO aKTUBMUPYIOT BCE U3 HUX 418 XeNaemoro gmanasoHa n3mepeHuii.

8.4.3 Perynuposka YyBCTBUTENIbHOCTK (YacToTa, nojaB/ieHne, BbIXOAHAA MOLWHOCTbL, YCUNEHUe,
TGC.ATGC)

a) 3anucblBaloT HOMUHaNbHYIO YacToTy nNpeobpa3oBaTens ckaHepa.

b) ECN BO3MOXHbI PEryimpoBky MofasfieHUs UKW Bblpe3aHus, TO CUCTEMY HacTpausaloT Tak, Y4ToObI
6b1nn BUAHbI Hanbonee cnabble CUTHANbI.

c) BbIXOf4HYIO MOLWHOCTb U yCUEHWE YyCTaHABNMBAIOT HA MUHUMalbHbIE 3HAYEHNS, el e obecneynBato-
wue ageksaTtHoe nsobpaxeHue.

d) ATGC ponxHa 6bITb BbIK/IOYEHA.

e) Ob6uiee ycuneHue cnegyeT yBeNNUYUTb A0 TeX NOP, NOKA CUTHAA OT MULLEHWN He CTaHeT YeTKo BUAu-
MbIM.

8.4.4 CncTtoma perncrtpauyumu

CnepyeT ucnonb3oBaTb OUMGPOBaHHbIE N306paXeHuns, Kak 3To onucaHo B 6.2.2 n 6.3.5.

8.4.5 KannbpoBka OTKANKa CUCTEMBbI

O6LWenpuHAT MeToj, KanMbpPoBKM OTKIMKA CUCTEMbI (3aBUCMMOCTMU BbIXOAHOMO CUTHana oT akycTuyecko-
ro laBNeHNs Ha gaTymnke) npyu UCNOSb30BAHUN NIOCKMX TeN. rpafynpoBaHHbIX N0 OTpaXaTebHON cnoco6HO-
cTn (19). (20). MpocToit KaNMBGPOBOYHbBIN TECT-06BbEKT COLEPXKMUT 3epKasibHble oTpaXaTenn, pacnosioXeHHble
napannenbHo APYr APYry v NepneHAuKYNspHO K YNbTPa3BYKOBOMY MYUKY Ha pas/IMYHbIX PacCTOAHUAX OT
faTynka B TKAHeMMUTUpyloLwem matepuane. Jna Kax4oro 3HayeHns paccTosaHUMA Heob6XoA4uMbl, NO KpanHei
mMepe, ABa OTpaxaTtens C pas/IMyHOl oTpaxaTesibHOl CMOCOBHOCThIO.

B HavnpocTeiilwem cnyyae KoadPULMEHT OTpaXeHUs OAHOI U3 NNacTuH Jo/keH 6biTh Ha 10 AB Huxe,
YeMm y APYroi, 4To peanusyloT, M3roTOBUB OAHY NNacTUHY U3 HepXaBeloLwe cTanu, a 4pyryto — 13 oprcrekna.
CTanbHble NNAaCTUHbI yCTaHABANBAIOT N0 OAHOW HA CTYNEeHSAX OA4HOW neceHku (A), a NNacTUHbI U3 oprcTekna —
Ha gpyroii, pacnonoxeHHoi pagom (B). nsa 4acToT, ©CNOMb3yeMbiX B YNbTPa3BYKOBOW fnarHoctuke, nepsas
CTyneHb A0/MKHa OblTb HKE NOBEPXHOCTM BOAbl HA 1 CM, @ BTOpas U TpeTb — Ha 2 1 5 CM COOTBETCTBEHHO.
3aTeM pacnofaralT euie ABe cTyneHu Ha rnybuHe 10 u 18 cm. MpocTpaHCTBO Hag CTYNEHAMMU AO/IKHO ObiTh
3ano/IHEHO TKAHOUMUTUPYOLW UM MaTteprnanom. CKOPOCTb 3ByKa C. MIOTHOCTb P U HAK/IOH 3aBUCUMOCTH KO-
aphmymeHTa 3atyxaHus alf (M — koadppuuyneHT 3aTyxaHusi Ha paboueli yactoTe f) aToro matepmana LOXHbI
6bITb cneaytowumm: ¢ = (1540 + 6) m/c; p = (1,05 £ 0,05) r/cm3; aJl1= (0.5 + 0,05) g6 scm'1«MIy"1.

OxocurHanbl OT paccenmBaTeneil B TkKaHEMMUTUPYOLWEM MaTepuane fO/MKHbI 6biTb, NO KpaiHein mepe,
Ha 20 b cnabee axocurHana oT caMoro cnaboro oTpaxarens Ha BCeX YacToTax, XapaKTepHbIX 415 BO/THOBOWA
hopMbI CUTHANa UCMNbITYEMOro faTymnka.

Ecnu npy kannbpoBKke CUCTEMbI NPUMEHSIOT PEryIMPOBKY YyBCTBUTENbHOCTU, YCUNEHUSA WU BbIXOLHOM
MOLLHOCTM, TO Takol TeCcT-06bEeKT MOXeT 6biTb MPOCMOTPEH B (DOKa/bHOW 30He AaTyuka W 3a Hel, a npu
YCUNEHUN, HAaCTPOEHHOM Ha mpuem cnabbiXx CUTHaNOB MPU COOTHOWEHUW curHan/wym okono 6 Ab, 6yayT
BUAHbI M OTpaxaTenu Ha neceHke B. MNMpu CAUWKOM BbICOKMX YPOBHAX CUTHaNa BblGMpatT oTpaxartenn Ha 60-
nee rnyboKo pacnosioXeHHbIX CTyneHAX U yMeHbwalT TGC. HAaCKO/IbKO 3TO BO3MOXHO. 3anncbiBaoT YPOBHU
curHana (4epes 10 gB) oT oTpaxaTeneii Ha CTyneHAX neceHok A u B. 3aTeM yBenmunsalT YyBCTBUTENIbHOCTb
CUCTEMbBI HACTO/bKO, YTOObI CUTHAN OT OTpaxaTens Ha CTyneHu neceHkn B (T. e. oT nnacTuHbl B) 6bin paBeH
MO YPOBHIO CUTHANY Ha CTyneHu neceHkn A (T. e. OT NaacTUHbl A) Npu NpeabigywemM ypoBHe YyBCTBUTENbHO-
CTW. 3aTem ycTaHaB/NMBalT CUTHa/ OT naacTuHbl A Ha 10 AB Bbilwe, Yem curHan oT nnacTuHel B npu nepso-
HayaNbHOM 3HayYeHWW YyBCTBUTENbHOCTU. MpPU NOBTOPEHUM 3TOrO npouecca MoxeT 6bliTb kanubposaH Becb
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ANHaMUYecKnin gnanas3oH curHana ¢ uHtepsanamu B 10 6. Ecnm npu aTom 6yayT 3anvncaHbl yCTaHOB/IEHHbIE
napameTpbl 4yBCTBUTENLHOCTU CUCTEMbI, TO ByaeT kannbpoBaHa U cuctema. NHTepnonauma yctaHoB/EHHbIX
3HaYeHU YyBCTBUTENBLHOCTM NO3BONAET KaNnbpoBaTb MU3MEHEHUS CUTHANA B MEHbLIMX NHTepBanax.

lMprvMeHeHne Apyrux TecT-06beKTOB MO3BOMASET MOMYYUTb cnabble OTPaXeHHble CUTHanbl, nexalyne
B AMana3oHe NMHeHOCTN 60NbWNHCTBA NPUOOPOB YNbTPa3BYKOBON AMarHoCcTMku. OTpaxartenbHas cnocob-
HOCTb MWL EHEN B HUX TOYHO HE M3BECTHA, U MO3TOMY pe3y/ibTaTbl, MO/yYEeHHble C TakUMU TecT-o6bekTamu,
HEeo6X0AMMO CpaBHUBATHL C pe3ysbTataMy KaflMGpPOBKM U3N0XEHHbIM Bbllle NEPBUYHbIM MeToaoM. OAuH u3
TakMx BTOPUYHbIX METOAOB 3ak/04aeTca B CO34aHUN CTyNeHel Ha O4HON neceHke U3 NONM3TUNEHA BbICOKOM
NAOTHOCTU, a Ha APYroii — 3 NoAnaTWIeHa HU3KOM NNOTHOCTW. iMnegaHc maTepuana BbICOKON MAOTHOCTU
coctaBnset 2.33 * 106kr M 2c¢ \ a marepuana HU3KOM MAOTHOCTM — 1,79 * 106 kr m'2 c"1[21J. Koadhpuum-
€HTbl OTpaXeHuii OT 3TUX MaTepuanoB B TKAHEMMUTUPYOLLEM MaTepuane fOMKHbI oTanyaTtbcs Ha 10 ab.
Ons nonyyeHns 6onee cnabblx 3XOCUTHANOB U 60ee TOHKOW UX rpajaunmn MoryT 6biTb UCNO/Ib30BaHbI IECEH-
KN CO CTyMeHAMU, UMeLW MmN gpyrne KoadduumeHTel oTpaxeHns [22]. OgHako Takue TeCT-06bekTbl cne-
ayeT kannbpoBaTb N0 TECT-06bEKTY C MULIEHSAMU U3BECTHOW OTpaxaTesibHOl cnoco6HOCTU. 3-3a HU3KOW
oTpaxaTesibHOW CNOCOBHOCTM TakMX KOHCTPYKLUWIA CTAHOBUTCS KPUTUYHOI TemnepaTtypa cpejbl, KOTOPYIO He-
06X0MMO KOHTPOIMPOBATb AOCTATOYHO TOYHO, YTOObI TemMnepaTypHble U3MEHeHUs oTpaxaTesibHOW cnoco6-
HOCTU He npeBbiwann = 0.5 ab.

Bonee npuemnem, Korga 3To BO3MOXHO, METOZ NOAAYN HA WUCMbITYEMbIA faTUYUK 31€KTPUYECKOro Cur-
Hana HernocpefCcTBEHHO UM C MOMOLLbIO AONO/THUTE/NIbHOTO KafIMbposaHHOro npeobpasosatens [23]. OgHako
CoeiMHNTeNN AN HeNnoCPeACTBEHHOro BBOJAa CUrHAN0B AOPOrocToALWMN U NOAXOAAT HE KO BCEM cuctemam, a
MCMNOMb30BaHNE aKyCTUUYeCKUX CUTHANO0B CBA3AHO C TWaTeNbHOCTbI0 peannsalmnm akycTuyeckoro s3anmogei-
cTBMA. TeM He MeHee, B KOMOGUHaLWUW C ONOPHbLIM (MEPBUYHBIM) METOAOM 3TOT METOA MOXET 6bITb NPUMEHEH
Ha npakTuke.

ToyeyHble MUWEHN ANSA M3MepeHuii PSF: 3TOT MeTo OCHOBaH Ha NPUMEHEeHUN MU EeHEN pas/InyHbIX
pa3MepoB U Takxe [0/MKeH 6bITb NPOBEPEH MO N3N0XEHHOMY Bbllle NepPBUYHOMY MeToay. MoCKObKY ceveHne
06paTHOro paccesiHUs MULIEHen yBenMYMBaeTCsa C 4acToTOl, 3TOT TN MU eEeHel umeeT ocoboe 3HayeHue
AN BbICOKOYACTOTHOI 4acTu akyCTUYeCKOro curHana ckaHuposaHusi. OfHaKo M3-3a NOSIB/IEHNSI CUTHANO0B OT
Manblx paccemBaTeneil BO3MOXHOCTb MCNO/b30BaHNSA 3TOr0 MeToAa ANA UCNbITAHU CKaHEPOB HepeanbHa.

CornacHo TeopeTu4yeckUM faHHbIM, MULEHW C pasMepamu, CYWeCTBEHHO MEHbW UMW A/INHbI BOJHbI,
MMET OAVNHAKOBYI 4aCTOTHYI 3aBWCUMOCTb OTpaxaTeslbHO CNOCOGHOCTM He3aBUCMMO OT WX guameTpa.
Mo3aTomMy pekoMeHAyeTCsA NOATOTOBUTL psAf oTpaxaTeneil ¢ U3BECTHbIMU OTHOLEHUAMM MX 06paTHOro pac-
cesHus. Pag cchep c gnametpamu, yBennumBamwmMMmuca nocnegosatesibHO Ha 26 %, Takux, HanpuMmep, Kak
10 Mkm, 12,6 MkM. 15,87 mMkM. 20 MKM. 25.2 MkMm. 31.75 MkM. 40 mkm. 50.4 MkMm. 63,5 Mkm 1 80 MKM. 6yayT
onpefenaTb BoO3pacTaHue oTpaxeHwuii ¢ warom 6 46 B gnanasoHe 54 o5. 3T0T MeTog GblN peann3oBaH B BUae
NA0THOrO pacnpefeneHnsa masnblx pacceuBaloWwnx Yactuy, O4HAKO OH UMeeT onpefe/ieHHble orpaHnvyeHns
13-3a HEBO3MOXHOCTMN TOYHO 3HAaTb pasMepbl KaXA0Nn YacTulbl.

Mopo6HbIM 06pa3oM MOryT 6bITb NOMYYEHbl KaNMOGPOBaHHbIE 3HAYEHUA OTPAXEHHbIX CUTHANO0B OT psaja
NPOBOJ/IOYEK C MIOCKMM TopLuoM. N5 nonyyeHmsa psga CUrHanos ¢ warom 6 46 Heo6xoANMO, YTO6bI OTHOLe-
HUA guaMeTpoB NPOBOIOYEK ObINN paBHbl 21/2 = 1,41. Ha yactoTe 5 MI'y psa Takux NpoBOJsioYeK ¢ AuameTpa-
Mu oT 200 go 1600 MKM MOXeT oxBaTuTb Anana3oH 36 Ab ¢ TOYHOCTbIO Npnban3nTenbHo 1 46.

8.5 KoHTponupyemblie napameTpbl

8.5.1 O6uune nonoxeHms

Ona nameperHns MYHKUUN pasMblBAHUA TOYKU WU TUHUWN COOTBETCTBYIOLWYIO MULIEHb CKAHUPYIOT B
pe3epByape. CTaHAapTHasa ToYeyHas MULIEeHb — 3TO NJIOCKUIA TopeL, NPOBOJIOKK, a CTaHAapTHasA nHelHas
MULWEHb — 3TO HUTb WAW NPOBOJIOKA, NEPNEeHANKYNAPHAaA K HanpaBfeHWo pacnpocTpaHeHns ynbTpasByka.
ONns peTanbHOl OLEHKM KayecTBa BU3yanusauuu cucteMsl, NPoBOAMMON Npu ee pa3paboTke, NPOM3BOACTBE
WM B UcCCnefoBaTeflbCKUX Lenax, 3HavyeHne (pyHKUMM pas3mbiBaHWA TOo4ukm PSF onpefensioT B KaxAom
13 Tpex HanpasfeHui. PyHKLUN pa3MbiBaHUSA NUHUN LSF NpuMeHAT ANa ycTaHOBNEHUS TpeboBaHui K
ynbTpasBykoBoMy nosto. LSF pekomeHayeTcsa oueHMBaTh No paspelwatlyeil CnOCO6HOCTM Npyu U3MepeHnsax
Ha MHOXEeCTBE MULIEHEN, pacno/IOXEHHbIX B npefenax Bcero 0630pHOro noas, Npu pasfinYHbIX yCTaHOBKax
cuctembl Ha hOKYC 1 YacToTy. Mpy BU3yanbHbIX U3MEPEHNAX U B CUCTEMAX C 06pabOTKON HeNUHERHbIX CUr-
Ha/l0B NpeanoYnTaT M3MeEpPSATb OCEBOE paspelleHne Ha nape MuweHeir. Mamepenua PSF n LSF no nuHuu,
nepneHAuKynapHoOi K ocu ynbTpa3BYKOBOT0O NMy4yka M Npoxofslleil yepes Hee. HEMOCPEACTBEHHO KacawT-
cs paspelwatuiein cnocobHOCTN cMCTEM BU3yanusaunm No MULIEHAM BbICOKOW KOHTPACTHOCTW, €Cnu 3Tu
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M3MepeHna NPoBOAAT B HampaB/ieHMN TON Xe NIMHUKM U Ha Toli xe rnybuHe B paHTome. PSF. LSF u paspe-
warkLwy cnocobHOCTbL foNyckaeTcsa BbIYMCAUTL MO pe3ynbTataMm ApYrux M3MepeHuii, ecnm cooTBEeTCTBYIO-
Wwue xapakTepuCTUKN CUCTEMbI KannbposaHbl. Hapaay ¢ TEpPMUHOM «MYHKLUUA pa3MblBaHUA» pPeKOMeHAy-
eTCcsl N0/1b30BaTbCsA TEPMUHOM «pa3mep NATHa», onpefesieHHbIM B HACTOsILeM cTaHAapTe B BUAE LUMPWHbI
PSF n LSF.

M3mepeHus PSF n LSF B HacTosAlwee BpeMs ABAATCA OTHOCUTENbHbIMU. [lonyckaeTca NONyynTb KO-
NNYecTBEHHble pe3y/nbTaTbl, XapakTepusylline 4yBCTBUTENbHOCTb CUCTEMbI BU3yanmnsauum K cneumnanbHo
06yCNOBNEHHOW UM CTaH4APTHON TOYEYHOW MULIEHU WAN K UCTOYHWKY TOYEYHOro AaBneHus [24] — [28],
0AHAaKO M3-3a OrPaHUYEHHOCTM 3KCMEPUMEHTasIbHbIX UCCMef0BaHnii Takas MeToAuka elie HO MOXeT 6biTb
cTaHgapTusoBaHa. 3TM M3MEpPEHUS HENOCPEACTBEHHO CBSi3aHbl C OCEBOW paspelwarweli cnoco6HOCTbIO
BbICOKOKOHTPACTHbIX MULLEHeN nc oceBoli LSF cuctem Busyanusaumm Ha onpegeneHHoM paccToaHUM BAOb
nyyka (T. e. no rny6uHe caHToma).

B npouecce Bcex aTUX M3MepeHnii He06X0AMMO CTUPOBaTb YYBCTBUTE/IbHOCTbL CKaHepa v Hak/oH fart-
ynka Takum obpasom, 4To6bl 4OBUTLCA MaKCMMaNbHOro CUrHana oT MULLEHN.

Mpn Mcnonb30BaHWM NUHEWHOW MULLIEHN, OPUEHTUPOBAHHOK NepneHANKYNAPHO K NI0CKOCTW ynbTpa-
3BYKOBOrO CKAHMPOBAaHWSA, MOMNepeYyHoe CeveHne NNHNN 3TOW NNOCKOCTbIO NMpeacTasBnseT co6oii yHKLUIo
nonepeyHoro pasmMbliBaHWA AVUHWUK, HO Takas KOHUrypauusa umeeTt ABa OrpaHnyeHns.

a) MYHKUMSA pa3MbiBaHUSA NMHUU MOXeT ObiTb M3MEpPeHa TONbKO B MAOCKOCTU YyNbTpa3BYKOBOTO
cCKaHMpoBaHus;

b) MHTEHCUBHOCTb CUTHaNa 3aBNWCUT OT OpPUEeHTaLuN y1bTPa3ByKOBOro Ny4yka, KOTOPbIA J0/DKEH 6biTh
nepneHanKynspeH K TIMHeHON MU eHN.

C uenblo NpeofoneTb 3TO OrpaHMyeHne MHorga NPUMeEHSIOT cdhepruyeckyto muwerb. OaHako nHTepde-
pPeHUMNOHHbIE 3D EeKTbl BHYTPY chepbl NMPUBOAAT K UCKAXEHUAM Hanpas/eHHOCTU paccesHus, ecnun cdepa
He npeAcTaBasieT coboli 04eHb MasieHbknii 1 cnabblii oTpaxaTens [24].

B kauyecTBe anbTepHaATUBHOrO TecT-06bekTa AN U3MepeHusa paspeluatlein cnocobHOCTM UCNONb3YT
OLMHOYHYIO HUTb (MM NPOBONOKY), YCTAHOBNEHHYI0 BEPTUKANbHO (B Hanpas/feHUN pacnpocTpaHeHus Yib-
TPa3BYKOBOTO My4Yka) Ha YCTPONCTBE MUKpPONepeMeLLeHNii, No3BONSAIOLWEM HUTK ABUraTbCA B 0630pHOM Moe
[pucyHok C.3 (npunoxeHune C)]. 3To obecneynBaeT nsmepeHme pasmepa naTHa B 10601 Touke 0630pPHOTO
NoNs 1 ycTpaHAeT Takxe npobnemsbl, Npucylime peleTke MUleHel, BbipaBHUBAHNS BCeX HUTen nepneHan-
KY/IAPHO K NYYKY NpU OAMHAKOBOM BPEMEHW 3annMcy MakCMMasbHOro CMrHana oT KaxpaoMn.

Ecnn ToyeyHas MUWEHb HAMHOIO MeHblle A/INHbI BOJIHbI (MW gnameTpa ynbTPas3ByKOBOro fnyyka B
MeCTe HaxoX[eHUs MULLIEeHW NPU U3MepeHnax 4aTUMKOB € 60/1bLION anepTypoil), To nsmepsemas @yHKLMUA
pasmbiBaHWA TOYKM He 3aBUCUT OT XapakTepucTUK muweHn. OTMeyYeHo, YTO WKnpuHa otkamka ot PSF (ot
TOYEYHOWN MUl eHn) n oT LSF (0T NMHeHON MuweHn) npubansnTenbHO ogmMHakoBa. bbino ycTaHOBAEHO, YTO
o6paTHOe paccesiHue UMeeT MIaBHYK 3aBMCUMOCTb OT yrfia 1 4acToThl, U NPeAsokKeH Cnocob co3gaHna Mu-
WweHel [25]. ABE KOHCTPYKLMUM KOTOPbIX NOKasaHbl Ha pucyHke C.4 (npunoxeHue C).

N3 Teopumn paccesaHusa hpoHTanbHOM NNOCKOCTbIO [25] cnepgyeT, 4TO nonepeyHoe ceyeHue ob6paTHOro
paccesHusa a paBHO

a=[(*r22)(Zm- Z wV(Zm + ZJ]2, 4)

roe K — BOJIHOBOE YWCHIO;
I — paauyc NpoBOJIOKU;
Zm — ypAenbHbli akyCTUYeCckuii uMnegaHc matepuana npoBoJIOKY;
ZW — yJAenbHblii akycTuyecknii uMneAaHc okpyxatouieit cpeapbl (Bogbl).

PaccesiHne nNponopuMoHanbHO KBagpaTty yacToTbl U 4eTBepToi cTeneHu guameTpa (40 Tex nop, noka
AVMaMeTp MULWEHU HACTONbKO Masi. YTo NO3BOMAET npeHe6peyb Pa3oBbIMK PA3MUUSIMU OTPaXKEHUs OT pas-
NINYHBIX YacTell MuweHn). ANa ManblX Y108 BAUSAHWE Yrna Mexay TOPLEeBOi NN0CKOCTbIO W HanpasieHnem
nyuka maso. Mpu 60MbWKUX yrNax paccesHne yMmeHbwaeTcs. ECAU BbINONHUTL MUWEHb Masoi, To BAUsSHUE
yrna ymeHbLlmnTCs.

Mpy HAKNOHHOM NafeHuK ynbTpasByka Ha NepeaHwii Topel NPOBOIOYHON MULIEHW CUMla paccesHus
yMeHblwaeTtcs. Mo3aToMy Npu UCMbITAHUAX CEKTOPHLIX AAaTYMKOB CleAyeT NepeopueHTUpoBaTb AaTuuk Wau
MULIEHb, €CNN HEOBXOANMO CPaBHUTL KOMIMYECTBEHHbIE Pe3y/ibTaTbl N3MEPEHMNA UHTEHCUBHOCTN OTPaXeH-
HbIX CUTHA/I0B B Pa3/IMUYHbIX TOUYKAX YNbTPA3BYKOBOrO Mosis. Mpu M3MEpPEeHUsX WUPUHBI Nyyka nepeopueHTa-
uns Heo6sa3aTesnbHa.
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Ha pucyHke C.4 (npunoxeHne C) nokasaH 3CKU3 ABYX TOUYEUYHbIX MULEHENR, NU3TOTOBMEHHbIX U3 NMPOBO-
NoKWN. ncnonb3yemoli gantuctamu (guametp 0.24 mm). JleBas MULLIEHb NPUMEHUMA ANA UMNYNbCHOTO yNbTpa-
3BYKOBOTO M3/ly4YeHUs, AN KOTOPOro MOryT 6bITb pasfiefieHbl BO BPEMEHU CUTHA/bl, OTPaXeHHbIe OT Topua
NpOBOMOKN U OT TPybku-Aepxartens. Takoil gepxatenb (Tpybka BHelWHWM gnamMeTpoMm 1 Mm) obecneumBaeT
MeXaHNYeCKyl XecTKOCTb. lMpaByld MULWEHb UCNONb3YIOT NPU HENPEPbIBHOM Y/bTPa3BYKOBOM W3MYy4YeHUW.
B ynbTpa3ByKkoBOW Ny4YoK NomMeLlaloT NWb KOHEL, NPOBOJIOKM, KOTOPLIM 1 faeT o6paTHOEe paccesiHue.

8.5.2 OceBble pa3mepbl PSF un LSF n paspewatuwas cnocob6HOCTb N0 OCK

8.5.2.1 O6wmne nonoxeHus

Pasmepbl PSF 1 LSF B oceBOM Hanpas/ieHun cnegyeTt U3MepaTb Ha passinyHbiX rnybuHax. Mogxoas-
wuii ana nsmepeHns PSF TocT-06bekT (dhaHToM) nokasaH Ha pucyHkax C.3 n C.4 (npunoxenue C); BTOpoOii
13 HUX MPUMEHSAIOT, YTOOblI UCKNIOUYNTL peBepbepaLmnio U3-3a NPUCYTCTBUSA fepxaTens NPpoBONOKN B ynbTpa-
3BYKOBOM nyuke. LSF n3mepsoT no Tect-o6bekTam, nokasaHHbIM Ha pucyHkax A.1 — A.2 (npunoxeHue A) n
pucyHke C.1 (npunoxexne C), a oceBoe paspelleHne — no TecT-06boKTY. n3obpaxeHHOMY Ha pucyHke C.2
(npunoxenne C). N3mepeHns gonyckaeTca NpoBOAUTbL C LWIAroM, MeHblW KM 1/3 oceBoli A4NUHBI 0630PHOTO
nons, No BceMy AnanasoHy rny6uH, COOTBETCTBYIOLWEMY UCMbITYEMOMY faTUYUKY. [OMKHbI 6biTb BbISABMEHbI
1 BHECEHbl B MPOTOKO/T UCTOYHMKM U3MEHUYMBOCTU MOKa3aHWii, kak 3TO ycTaHOBMNeHO B 6.4.2. Pa3spewatowas
CNOCOBHOCTbL NO OCUM MOXET 6bITb MOMyYeHa B BUAE MUHWMANbHOIO pacctoaHua: 1) mexay ABYMSA HUTAMU
Ha pucyHke C.2 (npunoxexue C), NATHA OT KOTOPbIX ele pasnyMMbl Mexay co6oii; 2) mexay ABYMS HUTAMMU,
CHUXEHWe curHana Mexay KotopbiMu cocTaBnisieT He meHee 6 ab.

8.5.2.2 Mpoueaypa onpeneneHns ocesbliX pasMepoB

OpureHTUpyT npeobpasoBaTeib Tak. YTO6Gbl NONYUYNTb MaKCUMasbHbIA CUTHAN OT MUWOHKU (MULe-
Heli). OCO6eHHO BaXXHO HanpaBuTb y/IbTPa3ByKOBOI Ny4YOK NepneHANKYNSPHO K HUTU. YCTaHaBIMBalOT YyB-
CTBUTENbHOCTb CUCTEMbI TakoW, YTOGbl OblIN YETKO BWAHbLI, HO HEe HacbllWeHbl BCE HUTEBUAHbIE MULLEHW.
MonyyaloT HEeCKONbKO M306paxeHnit HUTEBUAHOTO haHToMa B B-pexume nam B pexume o6beMHOro n3obpa-
XEHNA 1 ounpoBbLIBAIOT Nyyllee M3 HUX. Y6exaalTcs, 4To yNbTPa3ByKOBON npeobpa3oBaTe/ib HafeXHO
yCTaHOBJ/IEH HA NOBEPXHOCTN TecT-06bekTa. Ecnn npeobpasoBaTenb UMeeT KpUBOIMHERHYI0 NpueMoun3nyya-
IOLLYI0 NOBEPXHOCTb, TO €ro UeHTpasbHasa NHUA CKAHUPOBaHUA [O/KHA 6blTb NepneHaukynspHa K nosepx-
HOCTW aKyCTMYEeCKOro OKHa TecT-06bekTa, a yNbTpa3ByKOBble My4YkU AO/MKHbI 6biTb MEPNEeHANKYNAPHbI K
HUTAM.

Ons namepeHunii PSF He06xXoAMMO BbINOMHUTL ABYXMepPHoe (2D) ckaHMpoBaHWe TOYEUYHOW MULWEHN B
KaxAoMm 06YyC/IOB/IEHHOM MecCTe ee pacnosioXeHuns nocne Toro, kak byaeT 3aBeplueHa 0CTUPOBKa Hanpase-
HUA LeHTpanbHOW OCKM MW LeHTpanbHOM NAOCKOCTU Nyyka, uam nnockoctu ob63opa. Mpu namepeHmax PSF
nnn LSF nonyvaloT Takoe nsobpaxeHne Tect-o6bekTa, B KOTOPOM BUAHbLI HATU NO BCEMY AnanasoHy rnyouH,
npucyuiemy mcnbiTfyemomy npeot6pasoBaTenio. Mcnonb3yT nporpammy o06paboTkm u3o6paxeHusi, 4ToObl
nony4ynTb Npohunb No APKOCTU BAOMb BEPTUKA/NIbHOrO HanpaBfeHWs ANA MHOXecTBa crneaylwumx apyr 3a
OPYTOM NMHWIA CKAHMPOBAaHUA, NEpPeKPbIBAOLLMX N306paXaemMyd MU EHb NPW NONEPEeYHOM NepemeLleHum
BEpTMKaNbHON NMHMM OTcyeTa caeBa Hanpaso A0 Tex Nop. noka amnauTtyga npoduna nsobpaxeHnsa muLe-
HW He CTaHeT MakCumanbHON. ANa KaxAoW rnybuHbl pacnonoXeHus HUTEW, NCNOoMb3ys 3Ty MakCUManbHYyo
aMnanTygy, U3MepsoT U BHOCAT B MPOTOKO/ MNOJIHYIO WUPUHY NATHA Ha NONOBUHE OT mMakcumyma (FWHM)
1 WNPUHY Ha ypoBHe MuHyC 20 gb. Mo n3obpaxeHnto haHTOMa M3MEPSIOT pa3mMep NATEH MO OCKu AN BCex
nonoXxeHuin (no rnyobuHe) BUAUMBbIX MULIEHeNR. MonyynB Bce 3HAYEHUA 3TON LWNPUHBI, CTPOAT 3aBUCUMOCTb
3TO WKpUHbI Ha ypoBHE FWHM nnu muHyc 20 4B 0T rny6uHbl B M306paxeHnn haHToMa. 3Ta 3aBUCMMOCTb
UNNOCTPUPYET n3mMmeHeHune oceBbix PSF nnn LSF ¢ rny6uHoii Ha n3obpaxeHun Tect-o6bvekTa. 415 60NbWNH-
CcTBa CyL,EeCcTBYKLWNX CUCTEM OCeBas paspellarwlias cnoCO6HOCTb OT ry6uHbl ByaeT UCNbITbiBATb NULWb
He3HauynTesibHble U3MEHEHWUS.

bygeT BugHa n gnuHa npouns PSF nam LSF npu cooTBeTCTBYIOLWEM ypOBHE CUrHana, 61n3kom K npega-
nonaraemMomMy ypoBHIO NOMeEXMW, eCNn 3TO NO3BONAIT apTedakTbl, UMeoLWMNecs Ha n3obpaxeHuu.

8.5.3 MonepeyHas wupuHa PSF n LSF n nonepeyHas pa3spelwarwwas cnocobHOCTb

8.5.3.1 O6uime NonoxeHns

Pa3smepbl PSF unu LSF B nonepeyHOM HanpaB/ieHUM COOTBETCTBYHT MONepeyvyHOMY paspelleHunto
BbICOKOKOHTPACTHbIX MULIEHEW CUCTeMbl BU3yanu3auun Ana onpefesieHHbIX NOMOXEHW BAOMb OCKU Nyuyka
(T. . pNA onpepeneHHbIX rNy6uH B chaHToMe). Mogxoadawme ansa namepeHns PSF TecT-06beKTbl (haHTOMbI)
nokasaHbl Ha pucyHkax C.3 n C.4 (npunoxexHune C); BTOPON U3 HUX NPUMEHAIOT, 4TOOLI UCKNIOUYNTL peBepbe-
pauuio n3-3a NpUCyTCTBMA B NyyKe fepxaTensa npoBosiokn. LSF n3mepswT no TecT-06bOKTaM. NokasaHHbIM
Ha pucyHkax A.1 — A.2 (npunoxeHune A) n C.1 (npunoxeHue C). U3mepeHna nonepeyHoro paspelieHms Ha
MHOTOMULWEHHOM TeCcT-06bekTe NpPoOBOAAT PeAKo, U UX He paccMaTpuBalT B HacTofAwem cTaHgaprte. W3-
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mMepemusi gonyckaeTcs NPoOBOAUTL MO BCel ryb6uHe n3obpaxeHns yepes NPoOMexyTku, MeHbline 1/7 oceBoi
ONVNHBI 0630PHON0 NONSA, U HA PACCTOSSHUAX OT Kpas n3obpaxeHns B NONepeyHoM HanpaBfieHuu, paBHbix 1/8
WMPUHBI n306paxeHuns. Ans cunctem o6bEMHON Bulyanusauum, B KOTOpbiXx PSF MoxeT 3aBuceTb OT MecTa
pacnosioxeHns nNo To/ULMHe B paccmaTpnBaeMoM 06beMe, U3MepeHUs BbINMOMHAT B NONepeYHbiX Hanpasie-
HUSAX. COOTBETCTBYOLWMUX TONLLMHE U LWUMPUHE paccmaTpMBaeMoro o6bema, Ha pacCTOAHUAX OT KpaeBs, PaBHbIX
1/8 TONWMHBI W WNPUHBI COOTBETCTBEHHO. [O/KHbI 6biTb BbIIB/IEHbI U BHECEHbI B MPOTOKON WUCTOYHUKN W3-
MEHUYMBOCTMN NOKasaHuii, Kak 3To onpefeneHo B 6.4.2.

8.5.3.2 Tlpouenypa onpeneneHns nonepeyHbix pasMmepos

OpueHTUpyOT Npeo6pasoBaTesb Tak. YTO6bl NONYUYUTb MAKCUMabHbIA CUTHAN OT MULIEHWN (MULLEHE).
Oco6eHHO BaXHO HanpaBWUTb yNbTPa3BYKOBON Ny4YOK NepneHAUKYNAPHO K HUTW. YCTaHaBnMBalT YyBCTBU-
TeNbHOCTb CUCTEMbI TaK. Kak 3TO yka3aHo B 85.2.2. [ony4alT HECKO/bKO N306paKeHnii HUTEBMAHOTO haHTo-
mMa B B-pexume n ouncpoBbIBAOT yyllee U3 HUX. Y6exgalTcs, YTO yNbTpa3BYKOBO npeobpa3oBaTenb
HafeXHO yCTaHOBJIEH Ha NOBEPXHOCTU TeCT-06bekTa, a LeHTpanbHas IMHUA CKaHWPOBAHWA MepneHAunKy-
NApHa K NOBEPXHOCTM aKyCTUUYECKOro OkHa TecT-o6bekTa.

[Ons namepeHuin PSF Heo6xoAnMO BbINO/THUTL ABYXMepHOe (2D) ckaHMpOBaHWE TOYEYHO MULIEHN B
Kax4om 06yc/0B/IEHHOM MecCTe ee pacnonoXeHUs nocne Toro, kak 6yeT 3aBeplueHa lOCTUPOBKa Hanpas/e-
HUSA LEeHTpanbHON OCWM UMM LEeHTPaNbHOW NNOCKOCTM Nyyka, UAW NNOCKOCTM o63opa. Mpu nsmepeHnax PSF
nnu LSF nonyyatoT Takoe nzobpaxeHne TecT-o6bekTa, B KOTOPOM BUAHbLI HUTU MO BCEMY AuanasoHy rny6uH,
npucywemy ncnelTyeMomy npeobpasoBartesno. icnonb3yT nporpamMmy o06paboTkn n3obpaxeHus, 4Tobbl no-
NyunTb NPOdUAb NO APKOCTU B FOPU3OHTA/IbHOM HanpaB/ieHUn A8 MHOXeCTBa CneAylowmnx Apyr 3a Apyrom
NINHWIA CKaHMPOBaHMWS, NepekpbiBalLWNX N306paXaeMylo TOYEUYHYI0 MWL EHb, NPWU BEPTUKA/IbHOM nepemMe-
WweHnn (ropn3oHTanbHOW NMHUKM OTcYeTa) OT Bepxa A0 AHa (Hajg n3o6paxeHneM nonepeyvHbiX CeYeHUn HuTe
1 NoA HUMW) A0 Tex Mop. noka amnautyga npoduna n3obpaxeHns MULLEHN He cTaHeT MakcumanbHol. Ana
KaXXA0W rNy6buHbl pPacnofioXeHUs HUTEeR, MCNONb3ys 3Ty MakcuMasbHyl aMnauTygy, U3MepstoT U BHOCAT B
NMPOTOKO/ MOJIHYIO LWNPUHY NATHA Ha NosioBMHE OT Makcumyma (FWHM) u wnpuHy Ha yposHe mMuHyc 20 ab.
Mo n3o6paxeHuto haHTomMa U3MeEPADT pasmep NATEH MO OCU ANA BCEX MOSIOXEHWUA (No rnybuHe) BUANUMbIX
MuweHeir. MonyynB BCce 3HAUYEHUSA 3TOW LWIMPUHbLI, CTPOAT 3aBUCMMOCTb WMPUHBLI HA ypoBHE FWHM unn mu-
Hyc 20 ab oT rny6uHbl B n3obpaxeHun haHTtoma. byget BugHa v wWupuHa npouas npu cooTBeTCTBYOLEM
ypoBHe curHana, 61n3Kom K npegnonaraeMomy ypoBHIO NOMEXU, eCNK 3TO NO3BONAIT apTedakTbl, UMeLWu-
ecsa Ha nsobpaxeHuu.

Mo n3o6paxeHnio aHToMa M3MepAT 3aBUCMMOCTb MakCMMasibHOro NonepeyHoro pasmepa oT ray-
6VHbI ANA BCeX NoIoXeHuli (no rnybuHe) Buanmbix PSF. MonyuynB BCce 3HAYEHUA 3TOW LIMPUHbLI, CTPOAT 3a-
BUCUMOCTb 3TOl WNPUHBbI HA ypoBHE FWHM unn muHyc 20 gb oT rny6uHbl B n3obpaxeHun aHtoma. Ans
60/bLIMHCTBA CUCTEM BM3yanu3auum nonepevyHoe paspelleHne uameHseTca ¢ rnybuHoli ropasgo 6onble,
4yem paspelieHne no ocu.

MpumeuvyaHne — Mcnonb3oBaHve TeCT-06beKTa, NOKA3AHHOTO Ha pUCyHke A.2 (NpunoxeHue A), MOXeT 6biTb
HenpvemneMbIM /19 HEKOTOPbIX Y/IbTPa3BYKOBbIX Npeobpasosatesnieli, KOTOpble U3/y4atoT HAaCTObKO 60/blUne 6OKO-
Bbl€ /IENECTKN, YTO OHWN MHTEPPEPUPYIOT C IXOCUTHAIAMM OT COCEAHUX HUTER. B 3ToM ciyyae MOXeT 6biTb MCMOb30BaH
TecT-06bEKT, NoJ06HbLIN NokaszaHHOMY Ha pucyHke A1 (npunoxeHue A). B Takom TeCcT-06bekTe IMHUN MULLEHEN pacno-
NOXEHbI NOA YT/IOM APYT K APYrY, TaK YTO OTAEbHbIE MULLEHW B PeAKVX Cy4asx pacrnosiokeHbl Ha OfHOV FrOPU30HTas1bHO
NMHUK. Bonee nogxopawmii TeCT-06beKT nokasaH Ha pucyHke C.1 (npunoxeHue C), B KOTOPOM BCE HUTEBUAHbIE MULLEHN
pacnonoxeHbl OTAeNbLHO, 6€3 cocefeli B MoNepeyHoM HanpasneHun. W, kpome Toro, MOXeT 6bITb MCNO/b30BaHa OAHa
HWUTb (MM NPOBOJIOKA) C YCTPOWCTBOM MUKponepemeLleHnii. MoA06HbIM nokazaHHOMY Ha pucyHke C.3 (npunoxexue C),
HO NMepneHauKynsapHas K yNbTpa3ByKOBOMY MyUKY.

8.54 TonwuHa cnoa ckaHmpoBaHua (TonwmnHHble PSF n LSF) nnun paspewatuias cnocobHOCTb
no ToJlWmnHe

Hanbonee npocToii MeTo4 M3MepeHnsa TONLWNHbLI CNoa (MU Ny4yka) 3aknovaeTcs B CKAHUPOBAHUN TOH-
KOTO C/1I0S1 paccenBalLWmx MuLeHel, nokasaHHOro Ha pucyHke C.5 (npunoxeHnune C). TonwmHy cnos (uam
paspelweHne no pasMmepy nNsATHA B HanpaB/ieHWW TOMLWMUHbI Nyyka) crefyeT U3MepsaTb Ha Kaxpaolh rnybuHe,
npu 3TOM OpraHbl pPerynmpoBKM YyBCTBUTENbHOCTU M NapaMeTpoB M306paxeHns cnegyeT ycTaHaBnnBaTb B
NOI0XXEeHUsA, COOTBETCTBYWOLWMNE KannbpoBke cuUCTeMbl Budyanusauuu. ViccnenyroT makcumanbHO 60MbLUYO
o6nacTb nsobpaxeHns, pasgeneHHyl Ha NATb YacTeil 0gMHaKoBOro pasmepa. Ma0CKOCTb CKaHWPOBaHUA
OpPMEHTUPYIOT Tak. YTOObI OHa Nepecekana cnoi paccemsarteneii No NMHUKU, NapannenbHOl BepxHel nNoBepx-
HOCTU TecT-06bekTa [1/10CKOCTb CKAHMPOBaHUA [O/KHA ObITb B TO Xe Bpemsa nepneHAukKynspHa K no-
BEPXHOCTU CKaHMpPOBaHUA TecT-06bekTa. C Lenbio n3MepuTb TOJLLUHY CN1I0S B CEpeAnHe NepBoro cevyeHns
[aTyunK ycTaHaBAMBalOT Tak. UTOObl Ha 3TOWN rNyb6uHe Haxofmunacb NUHUA NepeceyeHns NNO0CKOCTU ynbTpa-
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3BYKOBOIO CKaHMpPOBaHWA U cnos paccemsateneil. MeTogoM BM3yanbHOro oTcyeTa UM C UCNONb30BAHNEM
cooTBeTCTBYHOL el 06paboTKN N306paxeHnsa N3MePAIT MakCUManbHy TONWNHY N306paxeHns cnos no sep-
TUKaNN 1 BBIYUCNAOT TOMLWUHY CN0A (TONWMUHY CKAHUPOBAHMNA) B LLlEHTPEe NepBOro cCe4YeHus, Kak 3To nokasaHo
Ha pucyHke C.5 (npunoxeHue C). MNoBTOpPAT 3Ty npoueaypy W ANa OCTajlbHbiX YeTblpex ceyeHwuii. C no-
MOLLbI0 MPOrpamMmMHOli 06paboTkM OLNPPOBAHHOTO N306PAXKEHNA U3MEPSIOT LWNPUHY N306paxeHnsa cedeHmns
npu 3alaHHOM YPOBHE CHWXEHUS CUrHana: Hanpumep, npyu muHyc 6 6. muHyc 20 4B nnm [0 ypoBHA NOMeEXH,
OTHOCUTE/ILHO €ro MakCMMasibHOro 3HayYeHus.

Mpu n3mepeHnsax TONWMHHON PSF ¢ NOMOLLbIO TOYEUYHO MU EeHWN, N306paxeHHol Ha pucyHke C.3 nam
C.4 (npunoxeHue C), AN TONWMHHON LSF ¢ NOMOLLY b0 TOPU30OHTaNIbHO PacnofioXXeHHO NpoBONOKKU, n3o6pa-
XeHHOoli Ha pucyHke C.3 (npunoxeHue C), unn TecTt-o6beKkTa ¢ HUTEBUAHLIMU MULLEHAMM, N306PaKEHHOTO
Ha pucyHkax A.1 nnn A.2 (npunoxexune A) nnm C.1 (npunoxeHue C), cuctema paboTtaeT B pexume B. Mu-
WeHb nepeMelwanT NepneHAnKyNapHO K NJ1IOCKOCTU ybTPa3ByKOBOro ckaHuposaHusa (Mnun. HaobopoTt, —
nepeMeLlalT MIOCKOCTb CKAHUPOBAHWNA OTHOCUTE/IbHO MULLIEHW) A0 MOAYYEHUA MakCuManbHOW aMnanTyAbl
CUrHana ot MuweHun. NMepemelleHne OCyLLECTBASAT B ABYX NPOTUBOMNONOXHbIX HanpasneHNax BAOMb TNHUK,
nepneHAnKynsapHONM K N10CKOCTU CKaHWPOBaHUS, YTO6bI ABaXAbl NOATBEPANTb HalAEHHbIE NONOXEHUS MakK-
CMMyMa U 3afjaHHOr0 YPOBHA CHWXEHUS curHana. Takum o6pasoM nosyvyalT YyPOBHU CUTHANA CO CHUKEHNEM
MUHYC 6 46 1 muHyc 20 gb oTHOCUTENBHO MakcMMyMa, YPOBEHb NOMexXu 1 Apyrne napameTpbl. PacctosaHue
Mexay Toykamu no o6emm CTOpoHaM MJIOCKOCTU CKaHUpOBaHWA ¥ ByfdeT paspelleHnem no TOoWUHE npu
ypOBHE U3MepeHnsa muHyc 6 ob nnn munyc 20 ab.

N3mepeHna moryT 6biTb NpOBeAEHbI BO BCEM AnanasoHe rNy6uH Bulyanunsauumn ynbTpas3ByKoBOro gat-
4yuka c WwaroMm nepemMeLleHuii, MeHbwmnM 1/7 0630pHOro NoNsA BAOMb LEHTPaSbHON OCK, U HA PACCTOAHUAX OT
Kpas n3o6paxeHns B NoNepevyHom HanpasneHUn, paBHbIX 1/8 WupuHbl n3obpaxeHuns. 4nsa cuctem o6beMHoOA
BM3yanusauuun, B KOTOpbiX PSF MoxeT 3aBuceTb OT MecTa pacnofioXeHus Mo To/luHe B paccmaTtpusae-
MOM 06beme, N3MepPEeHUs BbINOTHAOT B NOMNEPEYHbIX HANpaBNeHNAX, COOTBETCTBYIOLLMX TOMNLMNHE W LWWAPUHE
paccMaTtpuBaemMoro o6bema, Ha pacCTOSAHUAX OT KpaeB, paBHbIX 1/8 TONLWMHbLI U WMPUHBI COOTBETCTBEHHO.
[oNMXHbl 6bITb BbIABNIEHbI U BHECEHbI B MPOTOKO/T MCTOYHUKM N3MEHUYMBOCTM MOKasaHWii, Kak 3TO yCTaHOBMEHO
B 6.4.2.

N3mepeHus paspewarleit CnOCO6HOCTM NO TONWMHE MOTYT 6bITb YNPOLWEHbl NPU WCMONb30BAHNM
peleTkn O4MHAKOBbIX TOYEYUYHbIX MULIEHel, pacnoioXeHHbIX N0 HAKNOHHOW (OTHOCUTE/IbHO MIOCKOCTH CKa-
HUPOBAHMUA) NUHUN. MULIEHN AO/MKHBI OblTb PACMNONOXEHBI HA TakKUX PaACCTOSAHUAX, YTOObI UX U306paxeHns
OTCTOSANM ApPYr OT Apyra fanblue, 4Yem ONOPBYHOE paspelleHne ckaHepa Ha 3agaHHol rnybuHe. Ecnm ycTa-
HOB/IEHHAA B LLlEeHTPe MWL EeHb UMeeT ceyeHne 0b6paTHOro paccesHns, MeHblluee Ha TpebyeMblii ypoBeHb, YeM
Apyrue MULLIEHW, TO N3MEePEeHNst BbIMOMHAKT NPWU 04NHAKOBOW MHTEHCUBHOCTW CUTHAOB.
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Mpunoxexve A
(o6si3aTenbHOE)

TecT-06bOKTHI.
KannbépoBka BYXMEPHbIX CUCTEM U3MEpPEHUS

MpumeyaHue — PaccMOTPEHHbIE B HACTOALLEM MPUMNOXEHUN TECT-06bEKTbI Y MaTepuasibl 3aMMCTBOBaHbI 13
HEKOTOPbIX HALIMOHA/IbHbIX OTHETOB M MPOEKTOB CTaHAAPTOB. TeCT-06beKTbl OrpaHNyeHbl TEMI KOHCTPYKLMSIMM, KOTOpble
6bINM NPOBEPEHbI HA NPaKTUKe.

A.1 KOHCTPYKLMKN TECT-06BEKTOB

Ha pucyHkax A.1 n A.2 nokasaHbl Habopbl NapanienlbHO PacrosIOKEHHbIX HUTENR, NCNONb3yeMbIX B KaYecTBe fun-
HeliHbIX MULLeHel. HUTV napasinesibHbl Takke BepXHeli NOBepXHOCTW, CryXallei akyCTMYeckuM OKHOM A1 CKaHupoBa-
HMA. Ha aTuX pucyHkax npeacrasfieHbl ABe BO3MOXHbIe KOMNOHOBKM MULLEHEN B cedeHun, NepneHAnKYIAPHOM K HATAM.
KomnoHoBka Ha pucyHke A.2 UMEET NpeyMyLLecTBO nepes KOMMNOHOBKON Ha pucyHke A.1 6narogaps 6onee perynsipHoi
CTPYKTYpe, HO UMEET TakXe HefoCTaToK BCeACTBME BEPOSATHOCTU 3aTEHEHUS KaKO-1MB0 MULLEHWN APYTUMU MULLEHAMM,
pacnonoXeHHbIMU BblIlLIE Hee.

Pasmepbl 3TMX TECT-06EKTOB Y PACCTOSHUA MEXAY MULLEHAMMW ONTUMasIbHbI 47151 UCMbITAHWIA AaTYNKOB C HOMU-
Ha/lbHbIMK YacToTamu OT 2 A0 5 MY, ncnonb3yembix Npu 06LWmUX abAoMUHaNBHBIX CCNefoBaHNsAX. PaccToaHua mMexay
HUTAMU B KQXA0M psfy paBHbl 2 CM. PekoMeHayeTcs, YTOGbl TOYHOCTb PACMOIOXKEHNSA HUTE Gblna He Xyxe + 0.2 Mm. ns
60nee BbICOKOHYACTOTHbIX CUCTEM Bu3yanusauum TpebyeTca 6osiee yacToe pacnofiokeHne Hutel (¢ pacctosHuem 1cm
MeXzy HUMK), NPy 3TOM TOYHOCTb UX PaCMONIOXEHNSA AO/MKHA ObITb He Xyxe 0.1 MM. a pa3Mepbl TeCT-00beKTa B Lie/IOM
MOryT COCTaB/ATb 1/3 COOTBETCTBYIOLLMX pa3MePOB TECT-06BEKTOB, NOKa3aHHbIX Ha pucyHkax A.1 nA.2.

Kaxgplii TecT-06BbEKT, paccMaTpuBaeMblii B HacTosILLEM cTaHdapTe (pucyHkn A.1 n A.2). npefHasHayeH Ans cka-
HMPOBaHWA HENOCPEACTBEHHO B paboyeli XnAKoCcTW. NS CHWKeHNs adhdhekTa 3aTeHEHN B TECT-06beKTax NPUMEHST
HelinoHoBble HUTK arameTpom 0.078 MM. Pe3epByap A0/MKEH ObITb 4OCTATOYHO 6O/BLLUNM, YTOOLI 06eCcneynTb HeobXoau-
MYI0 OpUEHTaLMIO NI060ro AaTumKa Ha MULLEHHYH CTPYKTYpY.

B nHOM cnyyae MULLIEeHW, nokasaHHble Ha pucyHkax A.1 n A.2. pa3MeLlaloT B TKAHEMMUTUPYIOLLEM MaTepuane, a
CKaHMUpOBaHWe OCYLLECTB/IAIOT Yepes aKyCTUYECKoe OKHO U3 COOTBETCTBYIOLLEro MaTtepuana, Hanpumep Yepes nonnatune-
HOBYIO NNEHKy. MaTepuasn 3TOro okHa AO/KEH NpefoTBpaLlaTh ucnapeHne Bofbl U3 TKAHEMMUTUPYIOLLETo MaTeprana.
B cBA3K C TeM. 4TO TKAHEUMUTUPYIOL M MaTepuan MeeT 3afaHHble XapakTepuUCTkL paccesiHus, 6onee npeanoyTn-
TeNbHO WCMOMb30BaHNE He HEeNOHOBLIX HUTEN, a NPOBOOYEK, AatloLnX 6onee cuibHOe oTpaxeHue. Moaxoasawmm ma-
Tepuasniom gNs Takux MuweHen 6yaeT NpoBookKa M3 HepxasetoLwei ctanu guametpom 0,15 Mm. OHa A0CTATOYHO TOHKA,
4TOGbI HE BbI3bIBaTb BHYTPEHHUX peBepbepaumii Ha Bcex YacToTax, UCnosib3yeMbixX 4151 ANAarHOCTUKU. TOYHOCTb Pacnosio-
XKEHUSI KKA0W M3 3TUX MULLEHEN B TECT-00bEKTE A0/MKHA ObITb He Xyxe + 0.4 MM.

B 3TWX CTPyKTypax WCMonb30BaHO Napasifie/slHoe pacrnofiokeHVe HUTENR kak Hambonee noaxogsLiee Ans LMPOKO
npyMeHsemMbIX haHTOMOB A/15 KanMBpPOBKN ABYXMEPHbIX U306paXeHWid. VX fAonyckaeTcsa NPUMEHNATb U ANS UCTbITaHWIA
CUCTEM TPEXMEPHOI Br3yasm3aLmm, peasmsyioLyx NoBopoT Aatynka Ha 90° BOKPYr OCW. MEPNEeHAUKYSPHON K HUTSAM U
pacnosioxeHHol No LeHTpy dhaHToMa nnm n3obpaxaemoro oo6bema. Vicnonb3oBaHne Takux (haHTOMOB 151 KaMbpoBKW
CUCTEM TPEXMEPHOIA BU3yasim3aummn paccMoTpeHo B (29). (30).

KannbpoBka TecT-06beKTOB 3aBUCUT OT CKOPOCTM 3ByKa B cpefe (paboyeit XuaKocTn nnv TKaHEUMUTUPYIOLLEM
maTtepuane). CKOpoCTb 3ByKa 3aBUCWUT OT Temneparypbl. ECnn XuAKOCTb He 3akpbiTa CBepXy, TO CnefyeT yuuTbiBaTb
M3MEHEHME COCTaBa pacTBopa M3-3a MCMapeHnst ero KOMMOHEHTOB (HanpumMep, CnupTa). YCTaHOB/NEHHbIE NMpeAesibHble
3HauYeHns ckopocTy 3Byka (1540 + 15) M'c COOTBETCTBYHOT NOrPELUHOCTU Pe3ybTaToB, PaBHOM + 1 %. Takoe 3HaveHue no-
rPELUHOCTN NPUeMIeMo, ecnv UMeTb B BUAY U3MEHEHNS CKOPOCTY 3BYKa B Tesle YenoBeka.
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A.2 CxeMbl TeCT-06beKTOB

AT4K

PuicyHoK A. 1 — PelueTka HeliIoHOBbIX HUTEl B BUAE KOHLLEHTPUYECKIX KpyToe

MpumeyaHne — Ha haHTOMe BbleNEeHO M306paxKeHne 3/IUNCa, UCNO/b3YemMoro 418 U3MEPEHUA A/IMHbI KpU-
BbIX JIMHWIA, HANpUMep.nepuMeTpa.

PucyHok A.2 — lMpsamoyronbHas AByXMepHasn peLueTka U3 HeOHOBbIX HUTEN
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Mpunoxexve B
(o6si3aTenbHOE)

TecT-06bOKTHI.
TOYHOCTb U3MEPEHUI N KANNBPOBKN CUCTEM BOCCTAHOB/IEHUA TPEXMEPHbIX N306paxeHuni

B.1l ®aHTOM C HUTEBUAHBIMU MULIEHAMU, 3AMNOHEHHbIV pa6oyei XNAKOCTbIO

®aHTOMbI, paCCMOTPEHHbIE B MPUAoXeHUN A (pUCyHKkM A1 1 A.2). NPUrofHbl Kak A5 ABYXMEpHbIX, TaK 1 A5 Tpex-
MEepHbIX U3MEPEHWUIA.

B.2 ®aHTOM C HUTEBUAHBIMU MULLEHAMM, 3aN0/HEHHbIV TKAHEUMUTUPYOLWNM MaTepuanom

Ha puicyHke A.1 npunoxeHus A nokasaH aHTOM C HUTEBUAHLIMU MULLIEHAMW Ha OCHOBE pacceuBarollero marte-
pviana, nNpuUrogHblii Aaa ABYXMEPHbIX U TPEXMEPHbIX U3MEPEHWA PACCTOSHUIA 1 OLEHKN UCKaXXeHuid n3obpaxeHus. Mpu
OLleHKe TPexXMepHbIX N306paKeHnii 4aTumK nepemMelLaoT B Hanpas/ieHUN TOJILLMHBI C/I0S y/IbTPa3BYKOBOro CKaHMpoBa-
HWA creBa Hanpaso (Ha yka3aHHOM PUCYHKe) ANSi TOro, YTOObl OLEHUTL €ro MOMOXEHWe B HanpaB/eHUN TOMLWMWHbI CIOS.
OTHOCUTE/IbHbIE MOMIOXEHNSI BCEX HUTEN [O/MKHBI ObITh BblAEPXaHbl C TOUHOCTLIO He Xyxe + 0.2 MM. [1/15 OLeHKN TOUHO-
CTW N3MepPeHUii ANVHBI Ayrn, NepuMeTpa, Niowaay n obbema NCnosb3yT n3obpaxkeHne anaunca (W SAIMNTUHECKOro
CTEPXHS) C ocAMM @ =+ 2.7 cM 1 b = + 3 cM. NokazaHHoe Ha pucyHke A.2 (npunoxeHne A). Mnowaab 1 OKpyXHOCTb (ne-
pUMETP) annunca paBHbl COOTBETCTBEHHO Nab = 25.4 cM2 1 npubamnsuTensHo "2 «(a2 ¢ 62)12 = 17,9 cm. N3mepeHus ne-
pvumeTpa v nsiowaam Kpyra, o6bema 1 nioaan noBepxXHOCTU LUIMHAPUYECKOTO CTEPXKHSA MPOLLE BbINOHWTL MO dhaHToMy
pucyHka A.1. a npAMoyronbHbIX hopmM — o haHToMy pucyHka A.2 (npunoxeHve A). O6bem 1 Nnowasib NoBePXHOCTU
CTEpXHeli COOTBETCTBEHHO paBHbI NJIOLLAAN MONEPEYHOTO CEUEHNS, YMHOXEHHOW Ha A/IMHY, U NePUMETPY, YMHOXEHHOMY
Ha [/IMHY, N/IoC ABe MoLaau NonepeyHoro ceveHus.

B.3 TecT-06beKT ¢ siliLeo6pasHoii MULLIEHb0 U3 TKAHEMMUTUPYIOLLEro MaTeprana

TpeboBaHMsA K XapakTepucTkam TPeXMepPHbIX NATHUCTLIX 06bEKTOB AlLEe06pasHol (HOPMbI:

- KoadhchmumeHT 3aTyxaHus paseH KOahhuLmeHTy 3atyxaHna B maTepuane ocHoBbl— +0,2 gb-cm "Ml 1

- CKOpOCTb 3BYyKa paBHa CKOpPOCTM 3ByKa B MaTepuasie OCHOBbl — +6 M -c 1(9). [ 31].

- AfieobpasHble 06bEKTbI UMEIOT KO3hULMEHT 06paTHOro paccesHns — MuHyc (10 = 2) b OTHOCUTENbHO CTaH-
AapTHOro MaTtepuana 0CHOBbI, KO3thdmuneHT obpaTHoro paccesHust Ha 3 My paBeH 3-10-4cm'lecp-116 Ab (c 3aBUCK-
MOCTbIO OT YacToThl Kak f4 B gnana3oHe ot 140 15 MIw).

B.4 M3amepeHusi NpOCTPaHCTBEHHbIX XapakTepucTuk 06 beKTOB C paccemBaTensaMm

[na n3mepeHuii NPOCTPaHCTBEHHbIX XapaKTepUCTUK 06BEKTOB C paccevBaTeNsiMi NOAXOAAT TeCT-06beKTbI, MO-
Ka3aHHble Ha pucyHkax B.1 — B.4. Takoil TecT-06bekT npeactasnseT coboii TpexmepHoe Teno B chopme fiua, reo-
MeTpuyeckvie napameTpbl KOTOPOro onpefesifAioT no ABYM MOJy3unconjaM BpalleHns (CrslioLeHHbIM cdheponaam),
COeIMHEHHbIM TOpLaMW.

Ha Bupge c6oky (pucyHok B.1) AaHbl U306paKeHNs ABYX 3//IMNCOMAO0B MO A/MHHLIM OCSM. [lBa M306pakeHns no-
nepeyHbIx ceveHuii npuBefeHbl Ha pucyHke B.2, a Ha pucyHkax B.3 1 B.4 noka3aHbl UX NPOeKLMK.

MpuMeyaHne — 03 NPaKTUHECKOTO MPUMEHEHNS B TeYEBHBIX YUPEXAEHUSAX, T4e HeT COOTBETCTBYHOLLEro haH-
TOMa. Heo6xoAnMble DOPMbI TPEXMEPHbIX 06BLEKTOB LOMYCKAETCSA CO34aBaTb U3 MaTepUasa C HU3KUM 3aTyXaHUeM, Tako-
ro. HampuMep, Kak orpaHnyeHHas ceTkoi neHa (6], (32], norpyxeHHast B COMISHOW pacTBOP Unv APYryH0 XWUAKOCTb, YTOObI
3Ha4YeHUs1 CKopocTM 3Byka B 30-06bEKTE M OKPYXatoLLel XUAKOCTU cCoBNafann, pasHuLa B 3aTyxaHuy 6bina npuéamsu-
TenbHo paBHa 0.5 4B cm'leMTIy'l, a koadhcpuumeHT obpaTHoro paccesiHusa 30-06bekTa (sliua) Ha 3 MILY cocTaBnsn
3¢10~5cm'lecp -1+ 16 AB (C 4aCTOTHOW 3aBUCUMOCTbIO, NPOMOpPLMOHaNbHON (/2 — IM'4) B AnanasoHe oT 140 7 MI'y).
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B.5 CxeMbl TeCT-06bEKTOB

PurcyHok B.1 — ®aHTOM C TKAHEUMUTUPYHOLLMMIY AliLleo6pasHbIMA MULLEHSIMA

PuricyHOK B.2 — KoMMNo3uumsi N306paxeHnii ABYX NONEPEUHbIX CEHEHNIA MULLEHE, NMOKa3aHHbIX Ha pucyHke B.1. Bug
yepe3 60KOBOE OKHO
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PucyHok B.3 — lMpoekuuns TecT-06bekTa, nokasaHHOro Ha pucyHke B.1 (Bug cBepxy)

PucyHok B.4 — lMpoekumnsi TecT-06bekTa, NokazaHHOro Ha pucyHke B.1 (Bug c6oky)
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Mpunoxexne C
(o6s3aTenvHoe)

TecT-06beKThI.
M3mepeHne PyHKLUN pa3MbiBaHNA TOUKN

MpumeyaHne — OnucaHHble B HACTOALLEM MPUIOXEHUN TeCT-060bEeKTbl U MaTtepuasibl B3ATbl N3 HECKO/IbKNX
HaUuMOHaJIbHbIX CTaHO4APTOB U NPOEKTOB K HUM. TecT-00beKTbI orpaHn4yeHbl TecT-obbekTaMu Tex TUMoB, KOTOpbl€ Onpo-
60BaHbl Ha npakTuke.

C.1 KOHCTpPYKL MK TECT-06BEKTOB

Kaxablli 3 TecT-06bEKTOB, PaCCMOTPEHHbIX B HacTosileM cTaHaapTe (pucyHku A.l. A.2 (npunoxeHve A) u
C.1—C.5 (npunoxexune C)), paspaboTaH A/1a NxX CKaHNPOBaHWSI HEMNOCPEACTBEHHO B paboyeit XnAKOCTW. 151 CHUXKEHNS
3(PPEKTOB 3aTEHEHUSI B HUX UCNO/b30BaHbl HEVIOHOBbLIE HUTW, Kak npaswno, avametpom 0.1 M. [ina obecneveHns mnc-
nbiTaHii No6bIX NpeobpasoBaTeneli Npyu TpPebyemoii AN1A HUX OPUEHTaLMKN OTHOCUTENIbHO MULLEHEeR 6ak C XMAKOCTbIo
[0/KeH BbITb CyLLEeCTBEHHO 60/bLUMM. B HEKOTOpbIX Ciyyasx (CM. pasgen 5) pabouyto XnaKoCTb A0MyCcKaeTca 3aMeHNTb
BOJOWA.

[pyroii noaxof 3ak/mo4aeTcss B MCNO/b30BaHUM MULLEHHbIX CTPYKTYP, MOrPY>XEHHbIX B TKAHEUMUTUPYOLWNI Ma-
Tepuasn. Npu CKaHMpPOBaHUN Yepes akyCTUYecKoe OKHO M3 NOAXOAsALLEero Matepuana, Hanpumep nonmatuneHa. Marepu-
a1 aKycTU4eckoro okHa Ao/DKeH npefoTBpallaTb NOTeplo BOAbl U3 TKaHeMMUTUpYloLWero Matepuana. Ana ycuneHus
3IXOCUrHa/IOB B TECT-06BbEKTAX C TKAHEUMUTUPYOLWMUM MaTepnanoM npeanodTuTesisHee 1Cnosib3osaTb NPOBOJIOKY, &
He HelNoHOoBble HWUTW. [1s 3TOr0 NOAXOAMT NPOBO/MOKA M3 Hepxaselolleil ctanu guametpom 0,15 mM. STa nposonoka
[0/KHA ObITb TOHKOW, YTOBbI MCK/HOUMTL UCKAXKEHUA 3XOCUTHaNa U3-3a peBepbepauyn. MpoBOIOYHbIE MULLEHN cnegyeT
pacnonaraTtb B KaX0M TeCT-06bekTe C TOYHOCTbIO * 0,25 MM.

C.2 PeweTka u3 HuTeli B Boge (pucyHok C.1)

[IByxmMepHas pelueTka M3 HUTEW 1an NpoBO/IOYEK, MokasaHHas Ha pucyHke A.l (MpunoxeHue A), ycTaHOBeHa B
creuuasibHoi pamke. Tpe6oBaHMA K HUTSAAM UK MPOBOJIOYKAaM yka3aHbl B A.1 (npunoxeHuve A).

C.3 TecT-06BbEKT AN19 NPOBEPKM OCEBOro paspelueHuns (pucyHok C.2)

[lBe HelinoHoBble HUTW AnameTpom 0,1 MM HaTsHYTbl B O4HOI BEPTUKa/IbHOW MAOCKOCTU MO YroM ApYT K Apyry,
Kak 3T0 Noka3aHo Ha pucyHke C2. HWATK MOryT 6bITb PaCcnOOXEHbI HA Pa3/IMYHON rny6uHe. XXUAKOCTb Ha/IMBAKOT B Kyou-
YecKyl eMKOCTb C A/IMHOM pebpa 20 cm.

C.4 OgMHOYHAA HUTbL C BO3MOXHOCTbIO nepemelleHnsa B soge (pucyHkn C.3, C.4)

HWTb ykpenneHa B yCTpOICTBEe MuKponepemelleHuii (cM. pucyHok C.3) Takum o6pa3om, 4Tobbl obecneunTb ee
nepemelleHve B npegenax 0630pHOro Nons ckaHepa. HWUTb Ao/MKHA YA0BNETBOPATL TpebosaHuam pasfena A.l (npu-
noxeHvie A). pyrum BapuaHTOM MOXET ObITb MCMO/b30BaHMNE TOHKOM METa/lIMYEeCKoi NPOBOJIOKM, Kak 3TO MoKasaHo Ha
pucyHke C.4. [inameTp NPOBOJIOKA AO/DKEH ObITb HAMHOMO MEHbLUE LUMPUHBI MyYKa UCTLITYyeMOoro npeobpasosaresnii v
MeHblLLIe ¥Y2. COOTBETCTBYHOLLEl HM3KOUACTOTHLIM NpeobpasoBaTessam.

C.5 TecT-06BbEKT A1 onpefeneHns TONWMHbI C/10a ckaHupoBaHua (pucyHok C.5)

a) Cnoii paccemBaTeneil pacnonaratoT nog yrnom 75" k BepxHei noBepxHocTy (33). [N 3TOro Cnosi NogxoAnT ma-
Tepuan ¢ KoadhprLmMeHTOM obpaTHoro paccesHus, Ha 50 4B 60/bLIMM, Yem Ookpyxatolas cpefa, U TOMLWUHON MeHbLue
0.4 Mm.

b) MeToavnka BblMMCNEHNS TOMLLMHBI C/I0A CKAHWPOBaHWS paccMoTpeHa B 8.5.4.

1— nornotutens

PucyHok C.1 — HuteBuAaHbI TECT-06bekT Ans usmepeHus LSF
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MO—pWROTic (Mmo)

HanpunaHuH *
nBpmin|9H—

WKpoe—wnyTwrg* 1

J — npeo6pasoBaTtenb 2 — 0630pHOE NoNe; 3 — UHENHANA MU EHU

PucyHok C.3 — lNepemeLlarowascs B BoAe 0ANHOYHAA MULLIEHb
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NMpumeuyaHne — MepBas 4acTb 06€NX MULWEHENH MOXET 6bIThb COEMHEHA C YCTPOCTBOM CKAHMPOBAHUS.

PucyHok C.4 — 3cKn3 ABYX TOUYEYUHbIX MULIEHEW N3 NPOBONOKK AnameTpom 0.24 Mm

NkApwio»

MBpaoviaamuii oMnk

axocuw oTcros
pblowWw urami

PucyHok C.5 — 3mepeHus u pacyeT TO/LULMHbI CNOSA paccemBaTtenei
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Mpunoxexnune OA
(cnpaBouHOeE)

CBe/leHNst 0 COOTBETCTBUMN CChITOUYHbIX MEXAYHAPO4HbIX CTAHAAPTOB CChI/TOUYHbLIM
HauMoHaNbHbLIM CTaHgapTam Poccuiickoit ®epepaynn

Ta6nuya OAN

O603Ha4eHne CCbITOYHO CreneHb O603HaYeHne 1 HauMeHoBaHWe COOTBETCTBYIOLLENO HaLMOHaIbHOTO
MeXAyHapoaHoro ctaHaapTa COOTBETCTBUSA cTaHfapTa
M3K 61102:1991 — .
M3K 61685:2001 — .

* COOTBETCTBYIOWMNA HALMOHANbHBIN CTAHAAPT OTCYTCTBYET. [0 €70 yTBEpPXAEeHNA PEKOMEHAYETCSA UCNOb30BaTh
nepeBof Ha PYCCKMIA A3blK 4aHHOTO MEXAYHapo4HOro ctaHgapTa. Mepesos 4AHHOIO MEXAYHAPOAHOro cTaHgapTa Ha-
xogauTcs B ®efepanbHOM MHOPMALMOHHOM POHAE TEXHUYECKUX PETIAMEHTOB 1 CTaH4apTOB.
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