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Mpeancnoeue

1 MOArOTOBIEH O6wecTBoM ¢ OrpaHUYEHHON OTBETCTBEHHOCTbIO «Hay4YHO-TEXHUYECKUN LEeHTp
«MEOUTIKC» (OO0 «HTLU «MEANTIKC») Ha ocHoBe cobcTBEHHOro NepeBoaa Ha pYCCKUM A3bIK aHMNoA3bIY-
HOW BepCUM OKYMEHTA, YKa3aHHOro B NMyHKTe 4

2 BHECEH TexHn4yeckum komnteToM no ctangaptusauun TK 011 «MeauumHckmne npubopel, annaparthbl
n obopygosaHne»

3 YTBEPXOEH Y BBEJEH B JEVICTBUE Mpukasom PegepansHoro areHTcTsa no TeXHU4eCKoMy pery-
nupoBaHuio 1 metponorum ot 29 asrycta 2017 r. Ne 976-ct

4 HactoawuiA ctaHgapT uaeHTWYeH MexayHapoaHomy adokymeHTy |EC/TS 62791:2015 «TexHuka
ynbTpassykoBas. CkaHepbl axo-uMnynbcHele. CnabooTpaxatowme cepudeckre daHTOMbl U MeTOAbI UCTbI-
TaHMWI ANst MOHOXPOMHBIX MEANLMHCKUX YIbTPasBYKOBbIX annapaTos, NpUMeHsIeMbIX C AaT4MKaMm pasfnu4HbIX
TnoB» (IEC/TS 62791:2015 «Ultrasonics — Pulse-echo scanners — Low-echo sphere phantoms and method
for performance testing of gray-scale medical ultrasound scanners applicable to a broad range of transducer
types», IDT).

Mpu npUMeHeHNW HacToALLIero cTaHaapTa PEKOMeHAYEeTCA UCNONb30BaTh BMECTO CChIMOYHbIX MeXayHa-
POAHbIX CTAH4aPTOB COOTBETCTBYIOLUME UM HalMoHanbHble CTaHAapThl, CBEAEHUS O KOTOPbIX NpuBedeHbl B
OONOMHUTENBHOM NpUnoXkeHun JA

5 BBEJEH BNEPBbIE

6 MexayHapogHas anektpoTexHudeckas komucens (MOK) obpawaeT BHUMaHWe Ha TOT ¢akT, 4To
cobnofeHne HacTosILEro cTaHaapTa MOXeT nogpasymesaTb ucnonbsosaHue nateHToB CLUA 5.574.212 n
8.887.552, kacaromxcs « ABTOMaTU3MPOBAHHOW CUCTEMBI M METOAA UCMbITAHWA YibTPa3BYKOBLIX CKaHepOoB
Ha paspeLleHue» 1 «YNbTPa3BYKOBbIX aHTOMOB C KPUBONMHENHOW NOBEPXHOCTLIO», MPUBeAeHHLIXB 8.21 8.3,
a Takke npunoxeHusix A u D cooTBETCTBEHHO.

MO3K He gaeT HMKaKMX KOMMEHTapUeB OTHOCUTENbHO oKasaTeNnbCTBa, AeACTBUTENbHOCTU U 06nacTu
NPUMEHEeHUs JaHHbIX MpaB Ha NaTeHTHI.

Bnapgenev npaBa Ha nateHT 3aBepunt MOK B TOM, 4To OH/OHa roTOBbI 06CYXXAaTh C 3asiBUTENISIMA MO BCEMY
MUpY BOMPOC O BbiAaye NUMLEH3UA Ha pa3yMHbIX U HEAUCKPUMUHALIMOHHBIX yCroBusiX. B cBA3n ¢ aTum 3asaene-
Hue obnagaTtens naTteHTHbIX Npae pernctpupyetcs B MOK. MHdopMauuio no AaHHOMY BOMPOCY MOXHO MOosy-
YnTb NO cneaytoLemy agpecy:

UccnepnoBaTtenbckuid hoHA BbINYCKHUKOB YHUBepcuTeTa Wwrata BUCKOHCUH
(Wisconsin Alumni Research Foundation),

YonHaTt-cTput (Walnut Street) 614, 13 atax,

MsgucoH (Madison), W1 53726,

CUWA

lpasuna npuMeHeHus1 Hacmosiuje2o cmaHOapma ycmaHoerneHsl 8 cmamee 26 ®edepanbHo20 3aKoHa
om 29 utoHst 2015 2. Ne 162-®3 « O cmaHdapmu3sauuu e Pocculickol ®edepayuu». UHopmayus ob usmeHe-
HUSIX K HacmosiwemMy cmaHOapmy riybriuKkyemcsi 8 exe200HOM (110 COCMOsIHUI Ha 1 siHeapst mekyuwjezo 2oda)
uHgbopMayuoHHOM ykaszamene «HayuoHaneHble cmaHlapmbiy», a oghuyuanbHbIl meKcm UsMeHeHul u nonpa-
80K — 8 eXXEMEeCSIYHOM UHPOPpMayUOHHOM yKa3amerie « HayuoHansHbie cmaHOapmbi». B criyyae nepecmom-
pa (3aMeHbl) unu omMeHbl Hacmosuje2o cmarO0apma coomeemcmeylowee ysedomneHue 6ydem
onybrnukosaHo 8 bruxalleM 8billyCKe eXeMecssYHo20 UHOopMayUoHHO20 yKazamensa «HayuoHasnbHbie
cmaHOapmely. Coomeemcmsyroujasi uHopmayus, yeedoMieHUe U MeKCMbl pasMeuaromcss makxe 6
uHgbopmauuoHHol cucmeme obuyezo ronb3o8aHuUsi — Ha ogpuluarbHoM calime @edepasbHo20 azeHmemea
10 MexHU4YeCKoMy peayriuposaHuro U Memporsiozuu 8 cemu UumepHem (www.gost.ru)

© CraHpapTuHgopm, 2017

B Poccuiickoi egepaunm HacToSALLMIA CTaHAapT He MOXET BbITb MOMHOCTBIO MU YaCTUYHO BOCNPOU3Be-
[eH, TUpaXXnupoBaH U pacnpocTpaHeH B kayecTBe odulmnanbHoro usgaHus 6e3 paspewerHua deaepanbHoro
areHTCTBa Mo TEXHUYECKOMY perynimpoBaHuio U MeTporiorum
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BBepeHue

HacTosawui ctaHaapT o606LaeT Tpe6oBaHMs K (haHTOMY C Liefblo onpeaeneHuns BeposiTHOCTM oBHapy-
YKEeHWS Mo OTHOLLEHUIO K cnabooTpaXatoWwnm (KucTonogobHbIM) 06 bekTam Anst NobbIX TUMOB 3X0-UMMYbCHBIX
AaT4YMKOB, 3a UCKITHOYEHUEM (BO3MOXHO) 2D-aaTumKkoB co cpepuyeckoil MoBEPXHOCTLIO peLLeTKU. YNbTpassy-
KOBbIE 3XO-MMMYJIbCHbIE CKaHePbl HAaXOOsT LUMPOKoe NPpUMEHEeHWe B MeAULMHCKOM NpakTuke Ans nosyvyeHus
n306paxkeHnn MArKUX TkaHeil Bcero opraHuama yenoseka. C nomollbio GonblUMHCTBA YIbTPa3BYKOBbIX
3XO0-NMMNYIbCHBIX CKAHEPOB NoMy4aroT M30BpaxkeHNs TKaHel B NITOCKOCTU CKAHUPOBaHUS B PEXUME PearnbHOro
BPEMEHW MyTeM NPOonycKaHWUs Y3KOro MMMYMbCHOro ybTPpasBYKOBOro fy4a Yepes uccrnedyemelil cpes TkaHu U
BbISIBMNIEHNS 3XOCUTHANOoB, FeHePUPYeMbIX 3a CHET OTPaXKeHWA Ha rpaHnLax TkaHn 1 paccesiHna B TkaHax. Kak
npaBuso, ckaHMpoBaHue, hopMupyroLLee Kaap N3obpaxeHus, NoBTopsieTcs He MeHee 20 pas B CeKyHAY, YTO
NpUBOANT KOTOBPaXeHNIo M306paxeHUs B pexXnMe peansHoro BpemeHn. Kaknpasuno, oc UMnynbCHbIX Nyven
nexar B NNIOCKOCTU CKaHUPOBaHWSA.

Ona paGoTbl B pexume nepegadn/npuema c Lesbio reHepauun/obHapyXeHUs ybTpasByKOBLIX CUTHANoB
MPUMEHSIOT pasnMyHble TUMbl 4aTYNKOB. JIMHEMHbIE pelueTky, B KOTOPbIX OCU BCEX Nydei napanfnensbHbl Apyr
ApYry, UTo B pesynbTaTe NpUBOANT K (DOPMUPOBaHUIO MPSIMOYrONbHOMO M306paXeHUs, COCTOAT U3 COTEH
napannenbHblX NpeocbpasoBaTebHbIX 3/IEMEHTOB C NOAMHOXECTBOM CMEXHbIX 3M1€EMEHTOB, NPOU3BOAALLNX
UMMy nbcbl nooYepeaHo. KOHBEKCHbIE peLleTKN CXOXU C IMHENHBIMU, HO YacTb NOBEPXHOCTU B pesynbTaTe pac-
MONOXeHNA SNEMEHTOB UMeeT hopMY KOPOTKOrO NPSAIMOTo LUMMHAPA C KPYTbIM cCeYeHNeM, Npu 3TOM d1eMeH-
Thl PELUETKN pacrnonoXeHbl NapannensHo ocn LuunuHapa. Paguyc KpuenUsHbl uunuHapa (1, cnegosaTtensHo,
peLLeTKM) MOXeT MMeTb 3HavyeHus oT 0,5 0o 7 cM. KoHBekcHas pelueTka hopMuUpyeT cekTopHoe usobpaxeHue,
MOCKOSbKY OCW Jly4a pacXoasTCs BeepoM Haf NiocKoCTbio ckaHupoBaHusa. dasuposaHHas pelleTtka umeet
NWHeHoe pacnonoXeHue 3fieMeHTOB, NMPU KOTOPOM BCe 31EMEHThI AeNCTBYIOT BMecTe, (hOpMUPYA UMNYNLC, @
HanpaBreHue 1 GoKyc N3ny4yaemoro UmMnynbca onpeaeneHbl BpeMEHHbLIMU XapakTepucTukammn BosbyxaeHus
anemeHToB. PasnpoBaHHas pelleTka popMunpyeT cekTopHoe nsobpaxeHune. pyrum TMNOM CEKTOPHOIO CkaHe-
pa ABNSeTCA MeXaHNYeCKNA CEKTOPHbIN CKaHep, B KOTOPOM OAHO3MIEMEHTHbIN AaTYUK N AaTYUK C KOMbLIEBON
peLLeTKON BO BpeMsl UMNYbCHbLIX SMUCCUIA BpallaeTcsl BOKPYr HEMOABWKHON ocu. Bce onucaHHble Bbile TUMbI
AaTyunkoB 0ObIMHO paboTaloT B AnanasoHe 4acTtoT oT 2 Ao 15 MIu, KKOTOPOMY UMPUMEHSIETCA HACTOALUNA CTaH-
aapT.

2-mepHas (2D) pelweTka orpaHu4MBaeTcs pAAOM 3NEeMEHTOB AaTyunka, pacnpeferieHHbIX Ha nnowaan
KBagpaTa unu cpepudeckoro cermeHTa. Takas peweTka NpUHUMAET OTpaXKeHHbIe OT TpeXMepHoro obbema
cUrHanbl 1 MOXeT POPMUPOBaTL U30BPaKEHUs1, COOTBETCTBYOLWME No6OoI NNOCKOA MOBEPXHOCTU, pacnono-
)KeHHoW B 3ToM o6beme. B mexaHnyecknx 3D-gaTumnkax ¢ KOHBEKCHOM pelleTkoi (koHBeKkcHas pelleTtka 3D MD)
KOHBEKCHasi pelleTka cKkaHnpyeT n3obpaxeHue npu MexaHu4eckoM BpaLleHUn BOKPYT OCK, Jiexallei B nrnoc-
KOCTW n306pakeHns Uin Ha NPOACIKEHUN 3TON NITOCKOCTU. MexaHnyeckuin 3D-aaTymk ¢ NMHENHOM peLleTKon
(MHenHas peweTka 3D MD) aHanornyeH 4aTt4mky ¢ KoHBeKcHon peweTkon 3D MD, B koTopom paauyc Kpusus-
Hbl peLleTkn beckoHeYveH, a cama pelueTka Uy BpallaeTca BOKPYr OCWU, Un NOCTynaTesbHo nepemMeLlaeTcs
nepneHamKynapHO NIOCKOCTU CKaHUPOBaHUS NMHenHon peweTkn. O630p cywecTtsytowmx 3D- n 4D-cuctem
npusegeH 8 1.51n10.2.2 [1].

OpHMM 13 cpedcTB UCMbITAHWIA CUCTEMBI BU3yanusaunu ynbTpasByKOBOro 3X0O-UMIMYSIbCHOrO ckaHepa
ABNSAETCA KONMYECTBEHHOE onpeaenieHne cTeneHn oTInYmua Menkoro kuctonogobHoro (cnabooTpaxartoLero)
06beKTa OT OKpYKatoLEe MSITKOA TKaHMU, T. €. CTeNEHU OTIIMYUA, NPU KOTOPOI MENKUIA KuCTonoaobH.In (cnabo-
oTpaKaloLLMin) 06 bEKT MOXET ObITb BbISIBIIEH B OKPYXaloLLen MArkon TKaHn. PasymMHO NpeanonoXurb, 4To YeM
MeHbLUue cnabooTpaxatowas chepa, BoisBAsiemas B onpeAesieHHOM NOMOKEHUN, TEM Nydlle paspelueHne
cKaHepa, T. . TEM JyULLE OH OUYEePTUT rpaHuULLbl aHOMarnbHOro 06LekTa, Hanpumep onyxonu. B ynsTpassykoBbIX
3XO0-UMNYIbLCHBIX CkKaHepax BblAeNAoT TPYU KOMNOHEHTa NPOCTPaHCTBEHHOTO paspeLleHust:

- 0CeBoOe pa3peLlleHue (NapannenbHO HanpaBeHUIo PacnNpPoOCTPaHEHUA MECTHOro UMIYIbCa);

- nonepeyHoe paspelleHune (NepneHanKyISpHO HanpaBieHNio pacnpocTpaHeHUs MECTHOro UMNYNbca u
napansnenbHO NNOCKOCTU CKaHNMPOBaHWA);

- paspelueHue no TosWwuHe (NnepneHanKynspHO HanpasneHUIo pacnpoCcTpPaHeHUst MECTHOTO UMNYNbca v
MAOCKOCTU CKAHUPOBAHUSA).

OceBoe paspelleHue 06bl4HO, HO He Bceraa Bhille, YeM nonepeyvHoe paspelleHune 1 paspeLueHue no Ton-
WuHe. MNMo3ToMy BCEM TpeM KOMMNOHeHTaM AOSKHO NpMaaBaTbCsl paBHOE 3HaYeHMUe Npu OLieHKE BePOATHOCTH
oBHapyxeHus. Cchepa He UMeeT NPeAnoYTUTENLHOW OPUEHTALIMIA U NOSTOMY SIBMAETCA Haunydwwen dopmon
Ans knctonogobHoro o6bekTa no AByM NpuunHam. Bo-nepBbix, BceM TpeM KOMMOHEHTaM paspelleHuna npuaa-
eTCs1 paBHblil BeC, BHe 3aBUCUMOCTU OT HanpaBneHus nageHus nyyda. Bo-s8TopbIx, HanpasneHue pacnpocTpa-

\
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HeHWs NagatoLLero nyya B criydae UCNob30BaHus KOHBEKCHOW 1 hasnpoBaHHOM pelleTok ByaeT CyLLecTBEHHO
BapbMpPOBaTLCH B 3aBUCMMOCTN OT TOTO, rAe UMEHHO HaxoauTcst 06bekT B oTobpakaeMoM o6beme.

BaHo, 4TOObl haHTOM MO3BOSIN MPOBECTU KONIMYECTBEHHYIO OLIeHKY BEpPOSATHOCTW OobHapyXeHusi B
npegenax Bcero oTobpaxaemoro gnanasoHa rinybuH; Takum o6pa3oM, BaxkHo, 4Tobbl cnabooTpaxatolme che-
pbl UMENNCh NPaKTUYeCKu BO BCEM OKHE CKaHUPOBaHUA. PaHTOM, OrpaHUYEHHBIA NIIOCKON NOBEPXHOCTbIO CKa-
HUpOBaHUA, NpUeMnem Ans IMHENHON peleTkn, ha3upoBaHHOM pelleTku unu nnockon 2D-pewieTkn, HO He
ANa ocTanbHbIX TUNOB pelueTkn. Kaxabiin u3 haHTOMOB, ONUCAHHbLIX B HACTOSLLEM CTaHAApTe, COAEPXKUT Ha
BCex rnybuHax pacnpeaeneHHble Mo ciy4anHoMy 3akoHy cnabooTtpaxarowme chepbl paBHoro gnameTtpa [2],
3TO Takke OTHOCUTCA K chaHTOMaM, paspaboTaHHbLIM AN UCNbITaHWUI KOHBEKCHBIX (KPUBOMMHEWHbIX) pelleTok.

Hacroawuin ctaHaapT siBnsieTcsa NpsiMbiM NpuMeHeHuem IEC/TS 62791, agnaowweroca TeXHUYECKUM
onucaHuem, NoAroToBNEHHBLIM TEXHUYeCKUM komuTeToM MK 87 «YnbTpassyk».

TeKkcT MexxayHapoaHOro JOKYMeHTa OCHOBaH Ha crieytoLnx AOKYMeHTax:

MpoekTr TS OT4yeT 0 ronocoBaHnn
87/554/DTS 87/570/RVC

MonHyto uHpopmaunio o ronocoBaHUN Mo YTBEPKASHUIO MEXAYHapOAHOTO AOKYMeHTa MOXHO HanTu B
oT4yeTe 0 roflocoBaHMK, KOTOPBIN yKasaH B NpUBeAEHHO! Bbille Tabnuue.

Pepakums MexayHapoAHOro AoKyMeHTa noArotoBrieHa B cooTBeTcTBUM ¢ Aupektusamu MCO/MOK,
YyacTb 2.

TepMuHbI, BbiAENEHHbIE XKUPHBIM WpudToM, onpeaeneHsl B pasaerne 3.

\
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HAUMWOHANBHBIN CTAHOAPT POCCUUCKOWU @SERQAEPALUUMN

TexHuka ynbTpa3ByKkoBas
CKAHEPbI 3XO-UMMNYJIbCHbLIE

Cna6ooTpaxatwue chepuleckme paHToMbl U MeTOAbLI UCTIBITAHUA ANA MOHOXPOMHbIX MeaANLUH-
CKUX yNbTpa3BYKOBbIX annaparoB, NpMMeHAeMbIX C AaTYMKaMU pasfnyHbIX TUMNOB

Ultrasonics. Pulse-echo scanners. Low-echo sphere phantoms and method for performance testing of gray-scale medical
ultrasound scanners applicable to a broad range of transducer types

Oarta BBegeHna — 2018—07—01

1 O6nacTb NpUMEeHeHus

HacToswmin ctaHpgapT onpedensieT TepMUHbl U yCTaHaBMMBaeT METOAbl KONUMYECTBEHHOW OLeHKU
kavecTBa PoOPMMPOBaHUA N30BPaKEHNA YNbTPa3BYKOBBIMU CKaHepaMu B-pexxuma, paboTalowumm B pexume
peanbHoro BpemMeHu. B flaHHbIX CkaHepax UCNoNb3yoTcesa AaTynku criegytowmx Tunos (eMm. 7.6 n 10.7 [1]):

a) Jatyvkn ¢ das3mpoBaHHbIMK peLLeTKamu;

b) gaTymkM c NMHEeNHBIMK pelleTkamu;

C) AaTuYMKU C KOHBEKCHBIMM peLLeTKamu;

d) MexaHu4eckue CeKTOPHbIE OaTUYUKK;

e) 3D-gaTunkn, paboTatolme B pexume popMmupoarHunsa 2D-n3obpaxeHus (cM. npunoxeHue K);

f) 3D-patunkuy, paboTatolme B pexume hopmupoBaHua 3D-U3obpaxkeHns ANa orpaHAUYeHHOro Y1cna
HabopoB pekoHCTpYyUpoBaHHbIX 2D-n306paxeHuin (cMm. npunoxexue K).

MeToauka UcnbITaHns NpUMeHnMa K AaTymkam, paboTtaiowum B guanasoHe yactot ot 2 go 15 M.

2 HopmaTuBHbIe CCbINKU

B HacToswem cTaHgapTe NCrnonb3oBaHbl HOPMATUBHBIE CChINIKM Ha CTaHAAPTLI U ApyrMe HopMaTUBHbIe
AOKYMEHTBI, KOTopble He0BX0AMMO YUUTbIBATh MPU €10 UCMONb30BaHUK. [1Ns AaTUPOBaHHBIX CCLISIOK NPUMEHS-
tOT TONbBKO YKa3aHHble 3aaHus. [4ns HegaTMpoBaHHbIX CCbINIOK MPUMEHSIIOT CaMble NocregHue 3gaHuns (BKo-
Yyas Mobble U3MEHEHNs 1 NonpaBKu).

IEC 60050-802, International Electrotechnical Vocabulary — Part 802: Ultrasonics (MexayHapoaHbiit
3neKkTpoTexHN4Yeckuii cnosape. HYactb 802. YnbTpasByk) (AocTyneH Ha http://www.electropedia.org/)

IEC 61391-11), Ultrasonics — Pulse-echo scanners — Part 1: Techniques for calibrating spatial
measurement systems and measurement of system point-spread function response (Y nbTpa3sBykoBasi TEXHU-
ka. CkaHepsbl, paboTaoLme No NpUHL UMY oTpaXkeHHbIX MMNybCcoB. YacTs 1. MeToabl kanubpoBaHusa npocTpa-
HCTBEHHBIX N3MEPUTENMbHbIX CUCTEM U N3MEPEHNA XapaKTepUCTUKM (OYHKLMN pacCeaHNA TOYKA CUCTEMBI)

IEC 61391-2:2010, Ultrasonics — Pulse-echo scanners — Part 2: Measurement of maximum depth of
penetration and local dynamic range (YnbTpassykosas TexHuka. CkaHepbl, paboTatolme no npuHLumuny oTpa-
XEHHBIX UMMy nbcoB. YacTb 2. amepeHne MakcrmansHon riy6uHbl TPOHUKHOBEHUSA U OKaNbHOro AnHaMU4ec-
KOro gnanasoHa)

"B tekcre IEC/TS 62736:2016 owmBOuHO nNpMMeHeHa HegaTMpoBaHHasi CCbiKa: AOMKHa OblTb CCbiNka Ha
IEC 61391-1:2006.

U3paHne opnumnansHoe


http://files.stroyinf.ru#   
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3 TepMuHBI M onpeaeneHns

B HacTosileM cTaHdapTe UCNob3oBaHbl TEPMUHBI U onpeaeneHus, npusegeHHsle 8 MOK 60050-802,
M3K 61391-1, B TOM Yncne cneaytolme TEPMUHBI C COOTBETCTBYOLUMN ONpeaeneHNsaMM:

3.1 akTuBHasi pabo4yas noBepXxHOCTb AaTyuka (active area of a transducer): NoBepxHOCTb, Ha KOTO-
poW pacnpegeneHsl anyyvarLme/NpueMHele 3r1ieMeHTbI AaTuumka.

3.2 koadhbuumeHT obpaTtHoro pacceaHun; BSC (backscatter coefficient; BSC): BHyTpeHHee cBO-
CTBO MaTepuana npu onpeaeneHHon YacToTe, paBHoe AnddepeHunansHOMy CeYeHUIo paccesiHNA Ha eanHuU-
uy o6bemMa npu yrne paccesiHmsa 180° 1).

MpunmevaHnune—Cm.[4],[5],[6]

[M3K 61391-1:2006, 3.6]

3.3 cnabooTtpaxarowasn cdepa (low-echo sphere): Ccpepnueckoe BkntoveHme B haHToMe ¢ Koaddu-
LMEeHTOM 0o6paTHOro paccesiHUs HEMHOTO MeHbLUIMM, YeM COOTBETCTBYIoLLEe 3HaYeHNe AN OKPYKatoLLero
TKaHeMMUTUPYOLEro MaTepuana.

MpwnmedyaHune—Bce cnabooTpaxawwume chepsl B HaHTOME UMEIOT OAUHAKOBbIM ANAMETP C AONYCTUMbIM
OTKMoHeHvem +1 %.

3.4 puameTp cnabooTtpaxatllein cdepsbl; D (low-echo sphere diameter; D): OuameTp cnabooTpaxa-
FOLWUX BKITHOYEHWN B (haHTOME.

MpumedyaHune— Ob6bYHO cuMTaeTCs, YTO BCe cnabooTpaxatowme cepbl B KOHKPETHOM haHTOME UMEIOT
oavHakoBbI anameTp D. [lonycTnmoe oTknoHeHne gnametpa coctaenset 1 %.

3.5 nukcensb (pixel): HaumeHbLUMA pa3mep NPOCTPAHCTBEHHOIO 3fIeMeHTa UK siYenku npeacrasne-
HWsi 306 paxkeHUs B Buae LM poBon 2-MepHoi MaTpuLibl.

MpumedaHwune 1 — Kaxabii nMKCenb MMeeT agpec, COOTBETCTBYIOLLMI €10 NOMOXEHUIO B MaTpULE.
MprvmMedyaHwue 2—lNukcenb — CokpalleHne TepMUHA «3nemeHT n3obpaxenus» (picture element).

[M3K61391-1:20086, 3.23]

3.6 3HauveHue nukcens (pixel value): LienovucneHHoe 3HavyeHue ypoBHA 06paboTaHHOro curHana unm
LLesio YACNeHHbIe 3HavYeHus 0b6paboTaHHbIX YPOBHEN LiBETA, BbIBOAUMbIX Ha AUCMNEN ANS KOHKPETHOrO NUK-
cens.

n puMevyaHune — B aucnnee co LUKaNon B OTTEHKax Ceporo 3HaveHue nukcena npeoGpa3yeTc;l B APKOCTb
COrMacHo onpeaeneHHo, 06LIMHO MOHOTOHHOM, (hYHKUMK. LienouncrieHHble 3Ha4YeHNs1, NPpeACTaBNSIIoLLME LIKary Ceporo,
uamensiotcsi ot 0 (wepHbint) go 2(M = 1) (Genwiit), rae M npeactaensiet coBoi NONOXMTENbHOE LENoe, 06bIYHO Ha3biBaeMoe
6utoBoii rnybuHon. Takum o6pasom, ecriu M = 8, Hanbornbluee 3Ha4YeHNe NNMKCens B MHOXECTBE COCTaBuT 255.

3.7 oumudpoBaHHble AaHHble U3o6paxeHusn (digitized image data): [iByxmepHbiii Ha6op 3HaYeHUNA
nuKcenen, NnosyvyeHHbln B pesynbtate (hopMUPOBaHUS YNbTPasByKOBOTO U306pakeHus U3 yrbTpasBYKOBbLIX
3XOCUrHarnos.

3.8 cpepHee 3HaueHue nukcens; MPV (mean pixel value; MPV): CpegHee 3HauyeHUe NMUKCenemn,
ycTaHOBMNeHHoe Ha nnowaau A nsobpaxeHus caHtoma, raoe A — HekoTopas nnowaib, MeHbluasl, Yem nno-
waap kpyra ¢ auametpom D.

MpumedaHue 1—BblpaxeHue «kHeKOTOpas NNOLWA/b, MEHbLLAsI YHEM» BBEAEHO B KAYeCTBE YaCTUYHOMN KOM-
neHcauum 3a 3¢peKT YacTUUHOro 06bema B U3MepeHUI Nno TonwuHe [3].

MpumedvaHune 2— Oddekt yacTMuHOro o6bema — TEPMUH, LULMPOKO NPUHATBLIA B KOMIMbIOTEPHOW TOMOTIpa-
dum (KT) n maruutHo-pe3oHaHcHol Tomorpadum (MPT), o3Haualowmm, Yto ecnm o6bekT MeHee TONWMHBI cpe3a, TO CUr-
Han 6yaeT BkNOYaTh BKNAaJ CO CTOPOHbLI 3TOro 06bekTa M Co CTOPOHbI OKpYXKalolero ero marepuana. Hanpumep, ecnu
0o6bekT npeacTaBnsieT cobovi cpepy, To BkNag B curHarn 6yeT BHOCUTBCS CO CTOPOHBI OKPYKaloLWwero aTy ccpepy marepua-
na, yCnoBHO — 3TO LMNUHAP C paauycoM, paBHbIM paauycy cdepbl, nepreHaukynsapHeiM cpedy. B cnyyae ¢ ynbTpa3sykom
cpe3 cooTBETCTBYET MPOodUNMIo NMyya, NPOXOASILLErO NO TONMHE.

K KoadbdpunumeHT 06paTHOrO paccesiHust paBeH OTHOLLEHMIO aKyCTUHYECKOW MOLLHOCTM, paccesiHHOM nog yriom 180° k
HanpasneHuio najgawouwero nyyka B €guHNM4YHOM OGbEMe, K MHTEHCMBHOCTU nNagatoLwero ny4yka B COOTBETCTBMM C

FOCT P 55717—2013.
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3.9 uHTepBan rny6uHbl (depth interval): Pazmep cermeHToB M3obpaxeHUsa No rnybuHe, Ha KoTopble
AenuTtest obnacTb n3obpaxeHns Ans sbluncneHns sHaveHnin OCLL - B 3aBUCUMOCTM OT rAy6UHBI.

MpumeyaHune 1 —OnbiTonpeaeneqns sHavennin OCLL - B pasnuqHbIX Cry4asx npueen K 3aKnioHeHnio 0 ToM,
4YTO AN haHTOMOB, coaepxalmx criabooTpaxatolme cdepbl AnameTpoM 3,2 u 4 MM, OCTATOUHBIM SABNAETCH NHTepBan
rny6uHbI B 5 MM, a ans dhaHToMOoB, cogepxawux cnabootpaxawwwme cdepbl AMamMmeTpoM 2 MM, — UHTepBan rMybuHel B
2 MMm.

MpumeyaHune 2— MakcumaneHas rmybvHa (rnybuHa nonsi) npeacraensiet cobon cymmy Habopa cocegHnx
MHTepBanoB rny6uHbI; Taknm obpasom, ecnu rmybuHa nonsi cocraBnseT 14 cMu Kaxapii MHTepBan rMy6uHLI OXBaTbiBaeT
5mm = 0,5 ¢Mm, TO YMCNo MHTepBanoB rMy6uHbl cocTaeuT 14 cm/0,5 cm = 28.

MpumedaHune 3 — [psMoyronbHas Nnowaab CkaHMpoBaHusi ByaeT pasaeneHa Ha ropu3oHTanbHbIe NOMNoCh!;
nnoLwaab CEKTOPHOro CkaHUpoBaHws ByaeT pasgeneHa Ha yrnoBble CerMeHThl KoMbLa, B KOTOPbLIX YINOBbIE FpaHuLbl onpe-
OensiloTCA YrNom cekTopa (CM. pucyHok B.2 d). BepTukanbHas npoekumsi 3TMX CErMeHTOB NIoLwaamn B HanpaeneHnm no Ton-
wuHe BygeT cosgaBaTth CErMeHThl 06bema, aHanormuHble 6riokam U YacTUUHbLIM LUNMHAPUYE CKUM 0GON0YKaM TONLWMHON,
paBHOW MHTepBany rmy6uWHbI COOTBETCTBEHHO.

MpumeyaHune 4 — NHTepBan rny6uHbI BbIpaXXaeTcsl B MUNIIMMETPAXx, MM.

3.10 BeposiTHOCTbL 0GHapyxeHus (detectability): YucneHHoe 3HaueHue, KONMMYECTBEHHO onpeaenso-
LLiee BEPOATHOCTb TOr0, YTO HabnogaLWwmin Yenosek 0bHapyXXUT 06BbEKT Ha N30BpackeHUM C TOHEYHBIM LIYMO-
BbIM boHOM (crieknamm).

3.11 oTHoleHue curHan/wWym B o6nacTu nopaxeHuUA TKaHel Ans n-Ho cnabooTpaxalowen coe-
pbl; OCLU, (lesion signal-to-noise ratio for the n-th low-echo sphere; LSNR,,): YucneHHoe 3HaveHune, konu-
4YeCTBEHHO onpedensioliee BepPOATHOCTbL OGHapy)keHUA B haHTOMe B MaKpOCKONMUYECKU OO4HOPOAHOM
oKpyxatolem chOHOBOM MaTepuarne Makpockonuieckn ogHopoaHon cnabooTpaatowei ccepbl ¢ LEHTPOM B
cermeHTe o6beMa, orpaHMYeHHOM 3aaHHbIM UHTEPBanoM rnyGuHbI.

Mpumeyanue— Cnabootpaxaowme cepbl C LEHTPAMM, PACTIONOKEHHBIMM HA PACCTOAHUU MeHee 2D oT
GOKOBOW rpaHnLbl N30GPaKEeHN, CKITHOUaIOTCS.

3.12 cpepHee OTHOWeHWe curHan/wym B obnactu nopaxeHusa TkaHen; OCL. (mean lesion
signal-to-noise ratio; LSNR,;): CpeagHee 3Ha4yeHune OTHOLIEHUIA curHan/lym B 0611acTsX NopaxkeHUa TkaHen
Ans cnabooTpaxarwLwmnx cep, LEHTPbI KOTOPBIX NeXaT B cermeHTe 06bemMa, orpaHU4eHHOM 3a4aHHbIM UHTEp-
Banom rnybuHel B paHTome.

MpumedaHune— CnabooTpaxaiowme cdepbl C LEHTPAMU, PacnonoXeHHbIMU Ha PaccTosiHuM meHee 2D oT
GOKOBOW rpaHunL bl M300paXeHWsi, UCKMIoUaloTCs.

4 O603HavYeHus

Cumson 3HaueHue MyHkr

A Mnowaab Ha NnockocTn n3obpaxeHusl, BoiopaHHasa ans sblvmcnenns MPV 3.8

BSCopj KoathbdmumenT obpaTHoro paccesHus 32

BSChpiq

D HOunameTp cnabooTpaxaiowen cepbl 34

d Llenoe uncro ansi BbIYMCIEHNS MHTEPBAroB ry6uHbI EA

if, k Llenbie uncna, cooTBeTCTBYIOWME psiiam, CTonbuam 1 HanpaeneHuio No Tonwwu- 8.2
He KyOu4ecKkol pelueTky COOTBETCTBEHHO

i (B npunoxe- | KoadhduumeHT, npuHMmMaiowuii 3HaveHns 1 unm 2, ykasbisalowme Ha Ty Unuv apy- dopmyna

Hum F) ryl0 CTOPOHY (haHTOMa, Ha KOTOPOW PacroNoXKeH oTpaxaTenb (F.1)

OCLU, CpepaHee oTHOLWeEHWE curHan/WwymM B 06nacTv nopaxeHusi TKAHeN 3.12

ocu, OTHoweHne curHan/wym B o6ract NopaxeHus TkKaHen ansi n-How cnabooTpaxa- 3.11
tolLen cahepsbl

My CpeaHee Bcex MPV ¢ ueHTpamu, nexawumm B npegenax cermeHTa oévema d, ¢ EA
Mcnonb3oBaHMeM Bcero Habopa nsobpaxkeHui

MPV CpeaHee 3HaueHUe NMKcens 3.8

(MPV)ji MPV B Toukax ijk kybudeckon pelueTku 8.2
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OkonyaHue mabnuusi

Cumson 3HaveHune MyHkT

(MPV), =S, MPV, paccuntaHHoe Ha nnowaan A ¢ LEHTPOM B MPOEKLMU (Xopmm Yomn) Ha 8.2
NNocKkoCTb n3obpaxeHus, Bnmxkanien K zqy

N O6Lwee 4Yncno BbISBNEHHbIX CnabooTpaxatowmx cdep ¢ LeHTpamu B CErMEHTe 8.3.2
obbema, orpaHMYeHHOM UHTEpBanoM rmyGuHbl (BKMovas Bce Kaapbl n3obpa-
XKEeHUI)

n Llenoe uncno ans nogecyerta cnabooTpaxawwmx coep 3.1

P(u) BepoaTHOCTb HanU4uus U LUeHTPOB cnabooTpaxatowmx cdhep B Npon3BONbHO 6.24
BblGpaHHOM 06beme 1 Mn

q OKCMOHeHTa 3aBMCMMOCTU YacTOThbl OT KO3hdULMeHTa 06paTHOro paccesHus 6.3

Riv N; CpeaHvne 3Ha4YeHMA NUKCENA Ha CTOPoHax dpaHToma ¢ oTpaxatenem n 6es | dopmyna (F.1)
oTpaxarens

S, = (MPV),, MPV, paccunTaHHoe Ha nnowagn A ¢ LeHTPOM B NPOeKUMN (Xcpm Yomn) Ha 8.3.2
NnockocTb u3obpaxeHus, Gnvmxaniuen K Zoy

Siman CpeaHee 3HadeHue Bcex MPV Ha 3agaHHON NNOCKOCTU N306paXKeHUs, LEHTPbI 8.3.2
KOTOPbIX HaxoAsiTCA B rnpefenax Konbua, OrpaHWYeHHOro paguycam, pae-
HbIM (3/4)D v 2D, ¢ ueHTpom B KoopauHatax S, ,

SDy4 CraHgapTHoe oTKNoHeHue Bcex MPV ¢ ueHTpamu, nexawmmm B npeaenax cer- EA
MeHTa obbema d, ¢ ucnonb3oBaHMeM Bcero Habopa n3obpaxeHmn

XcMns YoM ZoMn | KoopavHaTe! ueHTpa mace n-Hon cnabooTtpaxaiowen cgepsi E.1

Xps Vi [Mpoekumn x- n y-koopauHaTt LeHTpa macc n-How cnabooTtpaxaowen cdepsbl 8.2
(XcMm Yomn) Ha Bnnxaniiuyio nnockocTb n3obpaxerns

v CpeaHee 1mncno ueHTpoB cnabooTpaxatowmx chep Ha MUNNMNUTP 6.24

Cgn CraHpapTHoe oTkinoHeHne Bcex MPV, coctaeBnsiowmx S, g, 8.3.2

5 O6LMuMe ycnoBus 1 yCrioBusi 3KCrnyarauum

TexHUYecKUe XxapakTepUCTUKK, KOTOpLIE NPpeaoCcTaBnseT 3roToBUTENb, AOMKHEI NO3BONATL NPOBOAUTL
UX CpaBHEHUWE C pesynsTaTtaMmn UCMbLITAaHUA, ONUCAaHHBIMU B HACTOSALLEM CTaHAapTe.

Bce namepeHns 4ormkHbl 6bITb BLIMOMHEHBI MPU CieAYHOLLMX YCIIOBUSIX OKPY>KatoLwen cpeabl:

- Temnepartypa — nioc (23 + 3) °C;

- oTHocuTenbHaa BnaxHocTb — oT 10 % A0 95 %;

- aTMocchepHoe aaBneHne — o1 66 o 106 klla.

Takue CBOWCTBa yNbTpa3ByKOBbIX (haHTOMOB, KaK CKOPOCTb 3BYKa U KO3 PULMEHT 3aTyXaHusi, MoryT
BapbUpOBaThb B 3aBUCUMOCTU OT Temnepatypbl. [1ns Toro 4tobbl onpeaenuTb, COXpPaHATCA U oxuaaemMble
aKyCcTM4YecKMe CBOMCTBA NPU Yka3aHHLIX BhILLE YCIOBUSIX OKpYXXaroLwwen cpeabl, He06Xo0aAMMO 03HaKOMUTBLCA C
TeXHUYECKUMU XapakTepucTukamm, onyonnmkoBaHHbIMU U3rotosutenem paHtoma. Ecnu ceoiictea He coxpa-
HSILOTCA, TO ONMUCaHHbIE HWXKE UCTIbITAHWUS criedyeT NPOBOAUTL NPU TakuX YCOBUAX OKpYXKatloLen cpeasl, npu
KOTOpbIX C MCMONb3oBaHMEM aHTOMa WM TecToBoro obbekta MoryT ObiTb NofyyYeHbl oXugaemble U
BOCMPOU3BOANMbBIE pe3ynbTaThl.

6 Heobxoanmoe o6opypnoBaHme

6.1 OG6Lwue cBeaeHUA

Py UCNBITaHMSX, ONUCAHHBIX B HACTOSILIEM CTaHAapTe, cneayeT NPUMeHATL TKaHeUMUTUpytoLme caH-
TOMBbI M OLUIPOBAHHbIE AaHHbIE U306PaKeHUA, NoyYeHHbIe C NOMOLLLIO YNbTPa3BYKOBOTO CkaHepa.

6.2 MeoMeTpuyeckue napaMmeTpbl paHTOMOB
6.2.1 daHTOMbI A4NA UCNONbL30BaHUA B Anana3oHe Yactotor2 a0 7 MMy
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daHTOM A0SIKEeH Mo3BONATL Nnonyyatb usobpaxeHust Ha rnybuHe He MeHee 16 cm u obecneunBaTb
nonHoe oTobpaxeHue kagpa UsobpaxkeHus, Nony4yeHHoro npu B-ckaHnposaHuu. Mo Bcemy kaapy nsobpaxe-
HUA ANA OLUEHKA BePOATHOCTU OGHapyXeHus J0o/kHbI UMeTbes cnabooTpaxatowme cdepbl, AuaMmeTp 3TUX
cchep AomkeH 6bITb YCTAHOBNEH NPOU3BOAUTENEM C TOYHOCTLIO A0 1 %. CpeaHee uncno cdhep Ha eguHULY
o6bema goMKHO COCTaBNATL He MeHee 1 Ha MUNNUNUTP, oAHakKo Ao 06beMa, cocTosLero us cdep, He AoMK-
Ha npesblwaTk 3,3 %. OkHa ckaHUpoBaHUA AOMKHBLI 06ecneunBaTh KOHTAKT BCEWA U3My4vatoL el MOBEPXHOCTU
AaTyuka (aKkTUBHaA pabovana NoBepXHOCTb AaTuuka), Npu 3TOM genasi BO3MOXHbIM NepeMellieHne gaTinka
No BLICOTE Ha AOCTaTOYHOE paccTosiHUe Takum obpasom, YTobbl Hanbornee BeposiTHOE YACTO cchep, oxBaqeH-
HbIX NIOCKOCTbIO CKAHWPOBaHUA Ha POKYCHOM U BIU3KOM K HEMY paccTosiHUK, cocTaBuno 25 unu 6onee npu
UHTepBane rMy6uHbl 5 MM. [1na agekBaTHOM OLIEHKM XapakTepUCTUK B AnanasoHe 4acToT oT 2 4o 7 MMy peko-
MeHAyeMblil AguameTp cnabooTpaxatowmx cdep coctasnaeT ot 3 40 4 MM.

M pwnmeyanune— OgHacnabooTpaxalowas chepa MOXeT CNYXUTb B KaYECTBe ABYX TakuX cdep, eCnu nonHoe
BHYTPeHHee OTpaXxXeHune OT NII0CKOoW NOBEPXHOCTM obecneunBaeT nony4eHne oTAenbHOro nsobpaxenus. Npumep reomeT-
puM NpuBeAEeH B NpunoxeHum A.

6.2.2 ®aHTOMbI ANA UCNONbL30OBaHUA B Auana3soHe 4actoT oT 7 Ao 15 My, Bkniouan
«MMUKPOKOHBEKCHbIE» pelueTKU

daHTOM OoKeH No3BoMsATb Nonyyatb usobpaxeHns Ha rnybuHe He MeHee 10 cm 1 obBecneumBaTb
nonHoe otobpaxeHue kaapa UsobpaxeHus, NONy4eHHOro Npu B-ckaHnposaHuu. Mo Bcemy kaapy nsobpaxe-
HUSA ANA OLEHKU BePOATHOCTU OGHapyXXeHUsa J0MKHbI UMeTbeA cnabooTpaxatowme cdephbl, AUaMmeTp STUX
cthep gomkeH 6bITb YCTAHOBMNEH NPOU3BOAUTENEM C TOYHOCTLIO A0 =1 %. CpeaHee uncno cdep Ha eguHULLY
o6bema goKHO COCTaBNATL HE MeHee 8 Ha MUNNUAKTP, oaHakKo 4onA 06bema, cocTosiLero us cdep, He AOMK-
Ha npesblwaTh 3,3 %. OkHa ckaHMpOoBaHUA AOMKHBI 06ecneynBaTh KOHTAKT BCEW U3Iy4vatoLein NOBEepPXHOCTU
AaTyuka (aKTUBHas paboyvan NoBepXHOCTb AaTyukKa), Npy 3TOM Aenas BO3MOXHbIM NepeMelleHne gaTiuka
Mo BbICOTE Ha 4OCTaTOYHOE paccTosiHe TakuM obpasoM, YTobbl Hanbonee BepoaTHOE UNCHo cdep, OXBaYveH-
HbIX NTOCKOCTbIO CKAHMPOBaHUS Ha hOKYCHOM U 6IU3KOM K HEMY pacCTOAHUM, cocTaBuno 25 unu 6onee npu
UHTepBane rny6uHbl 2 MM. N5 agekBaTHOM OLIeHKN XapakTepuUCcTUK B AnanasoHe yactoT oT 7 go 15 My pexo-
MeHayeMeblll auameTp cnabooTpaxarLwmx cthep coctasnset oT 140 2 MM.

MpumeyaHune— OgHacnabooTpaxalowas cchepa MOXKET CIYXUTb B KaUECTBE ABYX TAKUX chep, eCnm NofHoe
BHYTPEHHEE OTPaXeHWe 0T NIO0CKON NOBEPXHOCTM o6ecnevnBaeT NonyYeHue oTaenbHoro nsobpaxenust. Npumep reomer-
puvv npueBegeHr Ha pucyHke D.1.

6.2.3 MNoBepXHOCTU NONHOrO BHYTPEHHEro oTpaXKeHus

Ons daHTOoMOB co cnabooTpaxatoLwmmMu cchepamm guameTpom oT 3 40 4 MM MPUeMIIeMO Hannyme B HUX
AByX napannefbHbIX 3epKarnbHbIX CTEKSIHHbIX TOBEPXHOCTEN, BbI3bIBAOLLMX MOSIHOE BHYTPEHHEE OTpaXxeHue,
Kak nokasaHo Ha pucyHkax A.1 n A.2. ins dpaHTOoMOB co cnabooTpaxatolmmu chepamu anameTpom oT 1 o
2 MM npremMnemMo Hanudmne B HAX ABYX NapannenbHbIX MAOCKUX armtoMUHUEBLIX MOBEPXHOCTEN, Bbl3bIBAOLLMUX
MonHoe BHYTPEHHee OoTpaXeHue, Kak nokasaHo Ha pucyHke D.1; goctaTouHbIM NokasaTerlb WepoxXoBaTocTu
NOBEPXHOCTU aNtOMUHUSA COCTABMAET 6 MKM U MeHee.

6.2.4 CnyvaliHoe NpocTpaHCTBeHHOe pacnpedeneHue cnabooTpaxarlumx ciep

XoTa nonoxeHus cnabooTpaxatrowmnx cgpep B haHToMe MoryT 6bITb TOHHO 3a4aHbl, NPOM3BOACTBEHHbIE
3aTpaTthl 3HAYMTENBHO CHUXKAOTCS B CllyYae Cry4YaiiHoro NnpocTpaHCTBEHHOro pacrnpegeneHus.
CnyyailHoe npocTpaHcTBeHHOe pacnpedeneHne cnabooTpaxarolmx cdhep B daHToMe JOCTaTOMHO
6nun3Ko onucbiBaeTca MyHKL e pacnpeaeneHuns seposiTHocTel MyaccoHa:
-v.,,u
Pu=2"Y_ (1)
u!

rae v — cpefHee YACNo LeHTpoB cnabooTpaxatowmx cdep Ha MAMNANTP.

Hanpumep, ecnn v =1 1 P(u) — BepOSITHOCTb HANMU4US U LIEHTPOB cnabooTpaxatolmx cdep B npons-
BOJTbHO BbIGPaHHOM 06beme 1 M, CTaHAapTHOe OTKIoHeHNe o = v1/2 = 1,

6.3 YnbTpa3ByKkoBble CBOWCTBa TkKaHeuMutupytowux (TU) cbaHTomoB

Ons no6oro chaHToMa, Ucronb3yemoro npu Temnepatype nntoc 23 °C, ycTaHoBneHbl crneayoLle avana-
30Hbl 3HAYEHWI YNbTPa3BYKOBLIX CBOUCTB.

MpwuMmeyaH e — YCTaHOBNEHHbIE B HACTOSILLEM CTaHAAPTE 3Ha4YEeHWS CBONCTB M AONYCKMN B LIENIOM CXOAHbI, HO
He MAEHTUYHbI yeTaHOBMNEeHHbIM B MOK 61391-1:2006 n MOK 61391-2:2010.
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MnoTHocTb: (1,05 £0,02) r - mn-1.

KoadduumeHT 3atyxaHus, AeneHHbin Ha YacToTy: (0,50 + 0,04) o6 - cem~!-Mru-1, ana martepuana cna-
BooTpaxarolmx cgep unm (0,70 £ 0,04) a6 - cm~1 - MMu~1 ans doHoBoro (okpyxatoLiero cnabooTpaxarolume
cchepbl) MaTepuana v 3HaueHue ana matepuana cnabooTpaxaowmx cep A0MKHO HaXoAUTLCA B Npeaenax
0,04 ab - cm~! - MMy~ oT hoHOBOrO 3HAYEHUSA.

CkopocTb pacnpocTpaHeHns 3eyka: (1540 = 10) m/c™1.

KoaddpuumueHT o6paTHOoro paccesHua npu dactore oT 2 go 15 MIu: ana c¢oHoBoro matepuana
3.10-4 (cp- CM)'1 +3 ab npuyactoTe 3 MMy M4yacToTHOM 3aBUCUMOCTN (HacToTa)d, rae 3<q <4,uanamarepua-
na cnabooTpaxatowmx cpep — He 6onee MuHyc 20 ob oTHoCUTENLHO (hOHOBOrO MaTepuana.

[onrocpoyHasa cTabunbHOCTb: He06xoaNMMOo 06paTUTL BHUMaHWE Ha To, YTO B chaHTOME AOMKHBI CoXpa-
HATbCA UCXOoAHble 3HaYeHus KoadrduuueHTa o6paTHoro paccesHus B npegenax 5 ab, koagpduumneHTa
3aTyxaHua/dacToThl B npeaenax + 8 %, ckopocTu pacnpocTpaHeHus 3syka B npeaenax =1 % v nnotHocTm — B
npegenax £2 % B TeUeHWe He MeHee YeM NATK NeT. [N TKaHeMMUTUPYILWNX MaTepuanos Ha BOAHON OCHOBE
310 TpeboBaHWUe MoXeT BbITb coBMoAEeHO NyTEM NepUOAUIECKOrO MOHUTOPUHIa Macchl haHToOMa, YCTaHoB-
neHHon uarotoutenem. NMpu cHAXEHUM Maccbl Ha 3aaHHYH BENUYUHY (haHTOM MOXET BbiTb BO3BpaLLeH U3ro-
TOBUTENIO ANA BNMBAHUSI OCTATOMHOrO KONMYEeCTBa BOAHOIO pacTeBopa ¢ Liefbio BO3BpaTa MCXOAHON Macchl
(1, NpeaNoNOXUTENbHO, YNbTPa3BYKOBLIX CBONCTB) hbaHTOMa Ha AaTy ero UsroToBeHus.

7 Nony4eHue AaHHbIX, NpeanonaralowWmux cny4amHoe NPOCTPaHCTBEHHOE
pacnpepeneHue cnabooTpaxatowmx ciep

7.1 Metoguka

OCHOBHBIMW aHHBIMU, MOMYYaeMbIMU NPU UCNOML30BaHUM AaTHYUKOB TUMOB ¢ a) Mo d), KOTOopbIe ykasaHbl
B pasgene 1, anseTca Ludposoe NonyToHoBoe U3obpaxeHue, BkoYatoLLee BCo BbIGpaHHyIo 30Hy BU3yanu-
3auuun. O6bIMHO peanuayoTes He MeHee 8 6UTOB (256 ypoBHeN) pasNnIMMbIX OTTEHKOB ceporo. [laHHble no AaT-
Yukam TMNoB e) u f), kKoTopble ykasaHbl B pasaene 1, npuseaeHsl B npunoxeHun K.

MpnmedaHnune 1—TpuHato obecnevnBaTh HaNU4YME NPOrPaMMHOro obecneyeHust U annapaTtHbIX CPeAcTB,
ynpoLLaoLWwmx Nony4eHme, 3anmcb 1 ONFOCPOHHOE XPaHEHNE STUX AAHHbIX.

Ha pucyHke 1 nokasaHa cxema METOLUKN.

MpoTokon nsmepeHns BkNoYaeT NoslyveHne U3obpaxeHUin Npu nepemMeLLeHUn UCNbITYeMOro AaTyuka no
HanpaBneHWto TOMLWKHbI CeveHns cooTBeTCTBYoLero chaHToma. [ina cuctem, B KOTOPLIX OCU fy4elt, COOTBeT-
CTBYIOLLMX Kafpy N306pakeHus, nexart B MNI0CKOCTM (OrpaHUYMBaroWen «NAOCKOCTb CKAaHUPOBAHUAY ), AaTUUK
crieqyeT yaepXuBaTh B KOHTaKTE C y4aCcTKOM OKHa CKaHWpPOBaHMS (C COOTBETCTBYIOLUMM KOHTAKTHBLIM refieM) ¢
NMOMOLLbIO annapara, KOTOPbIA TaKKe MNO3BONAET NepemMeLLeHne No BEpTUKaNM, TEM CaMbIM Aefasn BO3MOXKHbLIM
nony4yeHne KagpoB n3obpaxeHuns ¢ napannensHbIMA MITOCKOCTAMU CKaHUpoBaHus [7].

MpnmeyaHune 2 — lNepemewatbcsi MOXET UMK AaTUKK, UK HaAHTOM.

MaxkcumanbHbIi War nepemelleHns npu nonyYyeHnn kagpos npeactasnseT cobo dyHKUMIO anameTpa
cnabooTpaatoLen cdepbl U No3BOMAET NIOCKOCT CUMMETPUU (MIIOCKOCTN CKAHUPOBaHUS) Kak MUHUMYM
ofHoro Kagpa nexarb B Npefenax 1/8 anameTpa cdepbl OT LeHTpa BbISIBNEHHOW cdepbl; T. €. MakcMManbHbIiA
Lar aormkeH bbiTb paBeH 1/4 anameTpa cdepsl.

MpunmeyaHwue 3—Ecnn B Kakoi-nmbo peleHavpyemon nyGnvkaumm npyeegeHa anbTepHaTMBHAs METOAMKA
onpeaenexHus LeHTpoB cnabooTpaxaioLwmx cdep, Mo MEHbLUEW Mepe TaKasi e TOUHas, Kak U METOAMKA, ONUcaHHas B pas-
aene 7 v npunoxenun E, n npeanoxero nporpammuHoe obecnevenne ans Bbiumncnenus sHadennin OCLL - B 3aBMCMMOCTN OT
rny6uHbI, COrNacyoWNXCs CO 3HA4YEHUSAMM, NONYYEHHbIMU B CCbINOYHOM paboTe [7], To crnonb3oBaHne Takon anbTepHa-
TUBHOW METOAMNKM He ByAeT NPOTMBOPEUUTL HACTOSILLEMY CTaHAapTY.
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\

1 Mony4yeHne n3obpakeHWn Npy NepemeLLieHUn
UCMbITYEMOTO JaTyvka B HanpaeneHWn no TonwyHe
CeyeHuns CooTBEeTCTBYloWero haHToma — 7.1

\

2 BbluncneHve cpegHUX 3HaYeHU nukcensa MPV
nyTem nowaroBoro (h)opMUpPOBaHUs KBaApaTHOro
y4yactka A pacTpoBoro u3obpaxeHus — 8.2

\

3 OnpepeneHue (MPV),-jk, sensiowerocs MPV
Ansi yana ijk B Kybudeckol peluetke, — 8.2

\

4 OnpenerneHWe KOOPAUHAT LIGHTPOB BCEX
BbISIBINISIEMbIX criaGooTpaxaroLmx cdep B CerMeHTax
o6bema, orpaHMYeHHbIX MHTepBanamMu rnyouHsl, — 8.3.1

\

5 OnpeneneHve cpenHUX 3HAYEHWIA M CTaHAAPTHBIX
OTKINOHEHWU YPOBHER (POHOBOIO CUrHarna B CerMeHTax
o6bema, OrpaHM4eHHbIX MHTepBanamMu rmybuHbl, — 8.3.1

\

6 BbluncrieHne cpegHuX sHuYeHwii nukcens (MPV),
Nnocne N3MeHeHUsi LeHTPMPOBaHUS KBaApaTHbIX
y4acTKoB A B LieHTpax cnabooTpaxatowmx cgep B
nNpoeKuun Ha Gnxailume NNOCKOCTU n3obpaxeHns — 8.2

\

7 Boiuncnienvwe sHavenuin OCLL, B 3apaHHOM
UHTepBane rny6uHbl — 8.3.2

\

8 Buiuncnenue sHavequin OCLL . B sagaHHOM
UHTepBane rmy6uHbl — 8.3.1

\

9 MNoctpoenue rpacukos sHaueHnin OCLL, n uucna

cnabooTpaxarLmx cchep B 3aBUCMMOCTU OT MyGUHbI
B haHTOMe — npunoxeHve B

\

10 UHTtepnpertauun rpadmkos sHavenuit OCLL, n uncna

cnabooTpaxaroLmx cgep B 3aBUCUMOCTU OT rMyBuHbI —
npunoxexuve J

\

( KoHey )

PucyHok 1 — CTpykTypHas cxema
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7.2 XpaHeHue ouucdpoBaHHbIX AaHHbIX U306 pakeHUI

B 6onblUMHCTBE cKaHepoB AOCTYMHbI oL poBaHHble M306pakeHus B bopmarte DICOM (Digital Imaging
and Communications in Medicine, cosgaHue oundpoBaHHbIX U306paXeHUA U UX Nepegada B meguunHe [8]).
MmeeTca nporpammHoe obecnedeHne, cnocobHoe nepepasBaTb W OTKpbIBaTb M306paxeHus B cdopmare
DICOM. MoryT ucnonb3oBaTb pacTpoBble N306paXeHusl B TOM criyyae, eCnu BO3MOXHO UX NofyveHue o cka-
Hepa. MpumeHsitoTCs nonoxkeHus 6.4 MOK 61391-2:2010.

7.3 ®annbl ouudpoBaHHbIX U306paXeHU, NnonyyaemMble HenocpeacTBEHHO CO CKaHepa

OaHHbii MeToA Ucnonb3yeTcsl 60NbLUMHCTBOM NMPOU3BOAUTENEN CKaHEPOB AN BHYTPEHHEro KOHTpons
KadecTBa 1 paspaboTku meTonoB 0bpaboTku nsobpaxeHunin. [laHHbIN MeToa MoxeT 6biTb pacnpocTpaHeH B
KITMHNYECKOW NpaKTUKe B Crlyyae UCMOob30BaHUs NepcoHanoM NpoTokonos nepeaayvn bannos, Hanpumep file
transfer protocol (npotokon ftp). Kpome Toro, KOHCTpYKLUSt MHOTUX CKaHepOoB NpeaycMaTpuBaeT BO3MOXHOCTb
XpaHeHna ainnos N306paxeHuin Ha CbeMHbIX HOCUTENSX MHbopMaLMK, TaKUX Kak nall-HakonuTenn, MarHnu-
TOONTUYECKNE AUCKMN, HAKOMUTENMN CO CKaTUEM AaHHBIX UM KOMMaKT-guckn. [laHHble HocUTenn Takke MoryT
6bITb UCTOYHMKaMU oumMPOBaHHBIX AaHHbIX U3obpaxeHuid. Bo MHorux cuctemax aoctynHa dyHKUUA
NOMHOSKPAHHOIO 3axBaTa U3obpaXkeHust.

7.4 CuctemMbl apXMBMpPOBaHUsA U300paxeHU

[ns nccnegoBaHUs U coxpaHeHust yNbTpa3BYKOBLIX U300paXKeHU MHOMMe AnarHocTu4eckue LeHTpbl
NCMNONb3YOT KOMMEpPYECKM AOCTYMHble CUCTeMbl XpaHeHust U nepegavn usobpaxenun (PACS, Picture
Archiving and Communication Systems). UarotosuTenu cuctem PACS o6bl4HO NpeaocTaBnaoT notpebure-
NAM, MMEIoLLMM COOTBETCTBYIOLLME NpaBa AoCcTyna, cpedcTsa Ansi cbopa nsobpaxeHuin B HecxxatoM popmare,
Hanpumep dopmare tiff (Tagged Image File Format, Terosbii dbopmat ainos nsobpaxenuit) unn copmarte
DICOM (Digital Imaging and Communications in Medicine, cozaaHue uudpoBbix n306paxeHuii U ux nepeaada
B MeauLuHe [8]).

8 ABTOMaTM3MPOBaAHHbLIN aHaNU3 AaHHbIX AN KONMYeCTBeHHON OLleHKN
BepOATHOCTU O6HapyXeHua cnabooTpaxatowmx cpep

8.1 O6wue cBegeHuA

Mpy ncnonb3oBaHNK AaHHbLIX U306 PaXeHUIA, NONYYEHHBIX COrflaCcHO ONUCaHUIO, NPUBEAEHHOMY B pase-
ne 7, v cunTasa 3HadeHuUs rpafgueHToB hoHoBLIX MPV HUMTOXHO ManbiMn, UMeeM, YTO BepOATHOCTL OOHapy-
XKEHUA, CBA3aHHas C YenoBeKkoM-HabnogaTenem, paBHAETCA cpegHeMy OTHOLWEHUI0 curHan/luym B
o6nactu nopaxeHusi TkaHei (OCLL ) B Kaxxaom U3 coceaHUX cerMeHToB 06beMa, orpaHNMIeHHbIX MHTepBa-
namu rny6uHbI, 0XBaTblBalOLLMMUN BECb AOCTYNHbIN AnanasoH rny6uH [3], [7].

CornacHo onpegenexnto B 3.11 oTHolweHue curHan/wym B o6nacTu nopaxeHns TkaHen Ana nN-Houn
cna6ooTpaxatowwen chepel (OCL, ) npedcTasnseT coboi YNCNEeHHoe 3HaYeHne, KoNMYeCTBEeHHO onpeae-
nsaroLwee BePOATHOCTb OGHapyXeHUsA B MakpOCKONMYeckn 04HOPOAHOM OKpyXaroLem hoHOBOM MaTepuane
MaKpocKonuyecku oaHopoaHol cnabooTpaxkatowwme cdepbl C LEeHTPOM B cermeHTe o6bema, orpaHu4eHHOM
3aaHHbIM MHTepBanoM rny6uHbl. CnabooTpaxatoLme chepbl M OKPYKaOLWUIA UX MaTepuan UMeoT UCTUH-
Hble KoachdmumeHTbl o6paTHOro paccesarnna BSC ;1 BSCbkg cootseTcTBeHHO. OCLU,, Ana chepuyeckoro
BKIOYMEHWs onpeaeneHo 1 noapobHo paccMoTpeHo B [é].

MpumeyaHue— «KoHtpacTHocTb 06bekTar B Aeunbenax paeHsietcs 10 logyq (BSC,,,/BSC,, ), n, cornacHo
TEXHUYECKMM ONUCaHUAM, NPUBEAEHHBIM BbilLe, 3TO 3Ha4YeHne cocTaensaeT MuHyc 20 4b unu Huxe ana cnabooTtpaxato-
KX cchep no cpaBHEHUIO € hOHOBLIM MaTepmranom. MNoacTpoyHbIv nHaeke L («O6nacTb nopaxeHus TkaHen») m B («Cde-

pbI» ) IPeACTaBNSAT COBON YacTHbIE CryYaun NOACTPOUHBIX UHOEKCOB «Obj» («06BEKT» ) N «bkg» («HOH» ) COOTBETCTBEHHO.
8.2 BbluucneHue cpegHUX 3Ha4YeHUn nukcena MPV

MPV cornacHo onpeneneHuto B 3.8 npeacTtasnseT coboli cpeaHee sHavyeHne nNuKcenen, pasMmellieHHbIX
Ha nnowaan A nsobpaxeHus paHToMa, rae A — HekoTopas nnowaab, MeHbLuas, Yem nnollaab Kpyra ¢ gua-
meTpom D. [laHHOe onpegeneHune no3BonisieT B HEKOTOPOW CTENEHN KOMNEHCUPOBaTh ahdEKT YACTUYHOIO
obbema npu CKaHMPOBAHNW B HanpaBneHUN TONLLMHBI [3].

B HacTosiLem cTaHaapTe A siBNseTca nnolanbio KBagpaTta co CTOPOHON, pasHo 2D/3 [3]. Ans kaxaoro
n306paxeHusi, NONy4eHHOro B COOTBETCTBUN ¢ 7.1, paccumTbiBaeTcst Habop sHaveHnin MPV gns nnowagein A.
Mpu 3TOM B NNIOCKOCTU N306paKeHMs NPOBOASAT PacTPOBOe NoLIaroBoe CKaHWpoBaHWe, LeHTPBl COCTaBMSAT
NPOCTYIO KBaApaTHYIO PeLLeTKy C PacCTOsiHUEM MexXay OnvmkanwmnMm coceaHUMn LeHTpamu, pasHelm D/4.
Takum oBpasom, Ans Bcex n3obpaxxeHnin, NomyyYeHHbIX NyTeM nocrneaoBaTeslbHOro NoLaroBoro nepemMelle-

8
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HUS1 UCNBITYEMOro AaTynka Ha pacctosiHue Df4 npy ckaHMpoBaHWU B HanpasneHUU TONLWMHBL, KaXKAoe 3Have-
Hue MPV B HaBope 3Ha4YeHWUA CBSA3AHO C OAHUM U3 LIEHTPOB NPOCTON KyBU4eCKON peLueTku.

OnpepenstoT 3HaveHne (MPV);,, sensioleeca MPV ans ysna ijk 8 Kybuueckon peweTke, rae i, j n k
uenble yicna, (D/4); — 3HaveHue No ocu X, (D/4)j — 3HaveHue noocun y u(D/4), — 3HaveHne noocu zAns ysna
pelieTku. KpoMe Toro, i U j COOTBETCTBYHOT psiiam 1 cTonbuam, a Kk — HanpasneHnto no TomnwmHe Kybudeckon
peLIeTKU COOTBETCTBEHHO.

Danee cnegyet onpeAenuTb KOOPAUHATHI (Xopm, YoMn: ZoMn) LEHTPOB cnabooTpasatowmx cdep (cM. nep-
Bl ab3au nyHkTa 8.3.1 ME. 1 npunoxeHus E). 3atem Ana Kaxxaoro n BIMUCNAIOT cpeaHee 3Ha4eHUe NuKcens
Ha nnockocTn M306paxeHus, bnvkaiiero K LeHTpam n-Hoi cnabooTpaxatoLen ccdepbl ANd y3na, uMetoLLe-
ro KOOpPAUHATLI MO OCAM X U ¥, PaBHbLIE KOOpAUHATaM LEHTPa (Xopmp Y Yomp): YTO NPUBOAUT K (hopMUpOoBaHUio
HoBoro Habopa 3HaveHuin MPV (sHaueHue MPV,, Taioke o603Havaemoe kak curHan S, ,); B obwem criydae atu
KoopauHaThl X, 1 y,, He 6yayT coBnafgaTb ¢ KoopauHatamm fie6oro (MPV),jk. Mpu BuiuncneHun MPV,, eanH-
CTBEHHblE 3Ha4YMMble NUKCENU HaxoaaTCs BO BHYTPEHHEN OKPYKHOCTU, MOKa3aHHOW Ha PUCYHKE 2; NO3TOMY
npu BbluMcneHuax MPV,, He yuuTbiBaeTca 30Ha C NepekpecTHON LUTPUXOBKOW, KOTopasa B APYrux crydvasx
obosHavaeT uckniovaemyio 3oHy. Ponb S, ,, npeactaeneHa B hopmyne (2).

PucyHok 2 npeactasnsieT coboi cxemy NiockocTy M3obpaxeHus, KOTopasa ABNAETCA YaCTHbIM Crlyyaem
HaxoXaeHUa B NIIOCKOCTU LieHTpa cnabooTpaxatoweit ccpepbl (o) KOHLEHTPUYECKUX OKPYXXHOCTEN ¢ paguyca-
MW, onpeaeneHHbiMy B 8.3. Taioke Ha puUcyHKe 2 U306paxeHbl MpUMepbl nocrnegoBaTenNbHbIX KBaapaTHbIX No-
waaen A, ovepyeHHbIX ANsl BbIMUCNEHUS CpeAHero 3HayeHusA Nukcenew (MPV),jk. Yanbl pelueTku,
pacnonoXxeHHble B LleHTpe KaXaoro kBagpaTa, 0603HaueHbl kak (m).

Ha pucyHke 2 MPV-y3nbl pelueTky, pacnonoXeHHble Ha LieHTpanbHOM ydacTke
NMIIOCKOCTU N306padkeHNs1 C NepPeKPeCTHOM LUTPUXOBKOW, UCKNHOYEHbI U3 BbIMUCTIEHUN
cpeaHUX 3HaYeHUn Anst poHa U BENUYUH CTaHOAPTHOTO OTKNoHeHusi. OgHako MPV B
y3fax Ha MnocKoCTU n3obpaxeHnst B OKPYKHOCTU € KOCOM LUTPUXOBKOW BKITIOYEHbI B
BbIYMCIIEHNS, €CINM OHW He HaxoasaTcs B npeaenax cdepsbl ¢ paguycom 3D/4, KOHLEeH- i}
TPWYHOW ¢ ApYyrum LeHTpoM criabooTpaxatowen cchepbl (Hanpumep, pacnonoxeH- ,//
HbIM CrieBa BHW3Y), UMK B Npeaenax niowaan (MyHKTUpHbIE IMHWK), MpUrneraoLen K
rpaHuLe n3obpakeHusi, Nony4eHHOro ¢ NOMOLLbIO JIMHEMHOIO AaT4MKa UNN CeKTop-

HOro CKaHMpOBaHWA (BepTWKarbHble WAW HAKMNOHHbIE CMOWHbIE NUHUN COOTBE-
TCTBEHHO) — 8.3.1.
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= MPV-yanbl peweTki (i, j, k) Ha NNOCKOCTM n3o6pakeHnsA ¢ aroM pelueTtkn D/4 — pa3nen 7;

e LIGHTP N-Holi cnabooTpaxaroLlei ccpepbl, B JaHHOM HaCTHOM Crydae Takke HaXOASALMACA Ha NNOCKOCTH M306pa-
XeHus:

(X = Xgmm ¥ = Yomm Z = Zomp): B oBLuem cniydae (X = Xopp, Y # Yomn Z # Zomn)-

BHyTpeHHss oKpyXXHOCTb npeacTaBnseT coboii rpanmuy (pusuyeckylo) cnaéooTpaxaowei cgepsl, umeloLwen
paauyc (4acTHbI cnyyait) D/2 B TOUKe nepeceyeHms C NNOCKOCTLIO M306paxeHus; B 06LLeM cnyyae paguyc nepeceyeHus
cocraBnseT<D/2 — cm. 3.4.

CpenHAs OKPYXXHOCTb (MaTemaTu4eckas) Ha NNOCKOCTU U306pakeHUs uMeeT (YacTHbI cnyyait) paauyc 3D/4; B
obLuem crnyyae paguyc nepecevenus cocrasnaet <3D/4 — cm. 8.3.1.

BHeLWHSA OKpYXHOCTb (MareMaTuyeckas) Ha NIOCKOCTU M3o6paxeHna UMeeT (YacTHbIl cnyvail) paguyc 2D; B
LenoM, paauyc nepeceyeHus cocrtaBnset <2D — cm. 8.3.2.

KeapapaTb! M3 CNNOLLHBLIX IUHUIA (NPUMepbl) 0603Ha4aloT NNOLLAAKU A Ha NAOCKOCTU U30GpaXEHNS, UMeIoLLME CTOPO-
Hbl ANUHON 2D/3 1 ncnonb3yemele ANA BbIYUCNEHUA 3HAYEHUIA (MPV),-]-k, np1ucBauBaeMbiX y3nam peLleTku (8 ) B LieHTpax
KBagpaToB — CM. 8.2; Npu NepeceyYeHUN 3TUX KBaAPaTOB OKPY)XHOCTSIMU NPOrpaMma BbiBUpaeT, BKNIOYUTL UK UCKNIOUNTL
HeKoTOpbIe NUKCENU (NepeKpecTHan LWTPUXOBKa 0603HaYaeT 30HY UCKIIoHeHHs) — cm. 8.3.

KeagpaT M3 nyHKTUPHBIX NIUHWUN (BEPXHAN YacTb puUcyHKa) obo3HavaeT npeabiayllyio nocneaoBaTefbHylo Nno-
wanb A Ha NNOCKOCTN U306paXkeHNs ANA BbIYUCNIEHUA (MPV)ﬁk —cM. 8.2

KeappaT U3 ToueUHbIX NYHKTUPHBIX NMHUM (LIeHTP pucyHka) 0603HayaeT nnolasb A Ha NNOCKOCTU M3obpaxeHus Ana
BblumncneHus (MPV), (cknioueHne U nepekpecTHan WTPUXoBKa He NPUMEHNMbI) — cM. 8.3.2.

Kpyrnbii y4acTok ¢ nepekpecTHON WITPUXOBKOW (HWKHSIA NpaBas YacTb pucyHKka) umeet paauyc < 3D/4 n obosHavaeT
YUacTOK NIIOCKOCTU M306pakeHnsA, NepeKpbiBaeMbIf «LLEHTParNbHOW OKPY)KHOCTbIO (MaTeMaTU4ECKON)», OrpaHu4nBaiowen
Apyryio cnabooTpaxaiowyto cepy BHe NNOCKOCTU C LeHTPOM B TOUKe Z # Zoy, — CM. 8.3.1.

1 — BepTMKanbHasl CNMoLLIHAA NMHUA U NapannenbHas el NYHKTMpHasi NMHUS 0603Ha4aloT GOKOBYIO IPaHMULLY U306paXKeHUs, MONYYEHHO-
ro C MOMOLLbIO AAATYMKA C NIMHEHON PEeLLeTKOW, U rpaHuLly 30HbI UCKITIoYeHUA WnpuHon D/3, 0603HaueHHy10 kpecTukamu (X); 2 — HaKIOH-
Hasi CrnoLLHas NIMHKA U NaparnnenbHas el NYHKTUPHanA NUHUA 0603HavaloT 60KoBYIO rpaHUL U306paxeHUs CEKTOPHOTO CKAHUPOBAHWSA W
TpaHuLLy 30HbI UCKTTioueHus umpnHoit 21/2D/3, 0603HaueHHylo kpecTUKamm (X); BLIGPaHHAS WMPUHA 30HBI UCKITIOYEHNST 3BUCHT OT YrNa

ceKTopa, nokasaHa KOHKpeTHasi LuMpuHa AnA cektopa ¢ yrnom 90°.
Kpome Toro, X 0603Ha4aeT y3en KBagpaTHO# pelleTku, He MEIOLLMIA COOTBETCTBYIOLLENO (MP\oijk M MO3TOMY He
YYacTBYIOLLErO B BLIMUCTIEHUN S 5 . AN og,, B chopmyne (2)

PucyHok 2 — Cxema nnockocTv uzobpaxeHus
10
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8.3 OnpepeneHune sHayeHus OCLU. B 3aaaHHOM UHTepBane rny6uHbI
8.3.1 lNpeaBaputenbHble AaHHble

Bo-nepBbIx, cnegyeT onpeaenqTb NoNoXeHue LEHTPOB BCEX BhISIBMsSIEeMbIX criabooTpaxatowwmx cep B
cermeHTe obbema, orpaHU4EeHHOM UHTePBanoM rny6uHbl, B NPSIMOYrofnibHOM cucteMe koopauHar. MNpeanoy-
TUTENbHLIA MeTOoA ANA BLINONHEHUA 3TOW 3aA4a4m onucaH B pasgene 7 v npunoxeHuy E. Kpome Toro, sToT xe
MeToA UCNonb3yeTcs B APYruX NpUNoXKeHUAX Ans onpeaeneHus sHaveHnin OCLL ; B 3aBUCUMOCTN OT rYBUHBL.

Bo-BTOpLIX, ANA BLIMUCNEHUSA CPeQHUX 3HaYeHUA Ans doHa U BeNUUYMH CTaHAapTHOTO OTKIMOHEHUs!
cornacHo 8.3.2 cneayet uckniounTeb Bce MPV, Ha KOTOpble MOXET 0KasbiBaTbCsl 3HAUMMOe BNUsiHAE BCrle-
ACTBWe Hanuuna no6nusocTu cnabooTpaatoLwel cdepbl; T. €. ANs 3TOro BEIMUCTIEHUS He UCMONbL3YIOT Ntoboe
3HaveHue (MPV),jk B y3nax Kybudyeckol pelleTkn, KOTOpoe HaxoauTcs B npegenax paguyca, pasHoro 3D/4
moboeo LeHTpa cnabooTpaxatowei cdepbl, koopavHaTbl KOTOPOro onpefernieHbl B COOTBETCTBUM C
npeablaylinm absauem.

8.3.2 BbluucneHue sHauenun OCLU,, n 3navyeHus OCLL B 3aaaHHOM MHTepBane rny6uHb!
3HaveHune OCLL, ans n-Hon cnabooTpaxatoLen cepbl paccUMTLIBAIOT NO hopmyne

OCLLIn = SLn G_BsmBn 3 (2)
n

rae B TepMUHax KOopAMHaT LEeHTpoB criabooTpaxatowux ccep cornacHo onpeaeneHuio, npuseieHHOMY B Npu-

noxexun E [7]

S|, — 3Havenne MPV(HassaHHoe (MPV), B nocneaHem absatlle 8.2) Ans n-Hoi cepbl C KOOpAMHATAMM M0
OCAM X U Y, PaBHbIMU Xcpp M Y omn COOTBETCTBEHHO U KOOPAWUHATOM Z (MO BepTUKarnu), CooTBETCTBY-
toLLIel MOCKOCTU U30BpaxKeHUs, BrnKanwen K Zoy

Sinen — cpenHee sHaveHne scex MPV Ha 3agaHHOM NTOCKOCTM N306paxeHUs!, LeHTPbI KOTOPbIX HaxoaaTca
B Npeaenax konbla, On1cbiIBaeMoro oKpykHocTaMMU ¢ paguycamu 3D/4 u 2D v ueHTpamu B koopaun-
HaTtax S; , (cM. 8.3.1 1 prcyHoK 2 Ans UNCTpauum);
o, — CTaHaapTHoe oTKNoHeHue Bcex MPV, y4nTbIBaeMbIX NpU BLIMUCNIEHUN S 5 .
Torpa sHaverne OCLL Ans 06beMHOro cerMeHTa, orpaHUYEHHOro UHTEPBanoM ry6uHbI, COCTaBUT:

N
oCll = %ZOCLIJ , @)

n=1

raoe N — o6Luee uncrno BbiABNEHHbIX cnabooTpaxaroLmx cgep ¢ LeHTpammn B cerMeHTe obbeMa, orpaHu-
YeHHOM WHTepBanom riyBuHbl (BKNoYaa Bce kagpbl M3obpaxeHus), ncknoyaa cdepbl, pacrnonoXeHHble B
npegenax 2D oT rpaHuubl paHTomMa (cm. 3.11).

8.3.3 CraHpapTHas owubka, COOTBETCTBYIOLWAsA KaxaoMy 3HadeHuto OCLL,

CraHpgapTHas olmMbKa, cOOTBETCTBYIOLWAnA Kaxkaomy sHadeHuo OCLU,, 3aqaeTcs sHaueHuem, cocTaBns-
townm N-1/2 0T BeNIMYMHBI CTaHAGPTHOTO OTKMOHEHNs 3HaueHnin OCLL,, COOTBETCTBYIOLLMX paccMaTpuBaeMo-
MYy MHTepBany rny6uHbl.

11
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MpunoxeHue A
(cnpaBo4HOE)

Mpumep chaHTOMa ANSA 3KCNAyaTaLMOHHbIX UCNbITAHUN
B AMana3oHe yacToT oT 2 go 7 MIy,

Ha pucyHkax A.1 nA.2 nokasaH paHToM, cogepxalynii cnabooTpaxaioline cqepbl ¥ COOTBETCTBYIOLLUA TeXHUYec-
KUM XapakTepucTmkam, NpMBeeHHbIM B HACTOALWEM cTaHgapTe. Ha pucyHke B.1 nokasaHo n3o6paxeHue ob6pasua paHTo-
Ma, VMEIOLLEro NpPakTUUYecKn Te Xe pasmepsbl, Kak y (paHTOMOB, M306paXeHHbIX Ha pucyHkax A.1 1 A.2. BMecTo ofiHOro u3
3epKasibHbIX oTpaxartesieit U3 cTekna MMeeTcs NAOCKUI anioMUHUEBBIV oTpaxaTe/b. AIIOMUHUEBLI OTpaxaTesb UmeeT
cnerka LepoxoBaTylo NOBEpPXHOCTb, YTO NopoXaaeT (DOPMMpPOBAHME PACCEAHHOIO 3Xa Ha ero NoBepXHOCTU.

Pa3mepbl B caHTMMeTpax

1— OKHO CKaHMPOBaHUSA C PaUyCcOM KPpUBU3HBI 7 CM MO rpaHnLe TV maTtepuana; 2 — OKHO CKaHMPOBaHMA € pafuyCcoM KpUBU3HLI 3 CM M0

rpaHvue TV maTepunana; 3 — 6e33xoBast cpepa; 4 — MN10CKOe OKHO CKaHMpOBaHWUsi paamepoM 6 : 11 cM; 5 — 3epKasibHblil OTpaxaresb

13 cTekna; 6 — akpunosas nnacTviHa TOMWMHON 1 CM; 7 — OKpPYXaloLWii MaTepuan Co CKOPOCTbIO pacrnpocTpaHeHust 3Byka, paBHOM

1540 m -1 1 (ko3adpchuumneHT 3aTyxaHus)/yactota =0,506cm-1 mMIy-1 coHo 6e33x0BOI cdpepoli AgnaMeTpom 4 MM Ha MUN-
nTp

PucyHok A.1 — daHTOM, NPUMEHSIeMBbI Ha YacToTax oT 2 40 7 MIu, BuA c60Ky, MoKasbiBatowmnii ciydaiiHoe
NpPOCTPaHCTBEHHOE pacnpeaesnieHne cnabooTpaxatLiux cpep AnameTpom 4 Mm

Ha pucyHke A.1 B BepXHeii 4acTi (hbaHToMa NoKasaHbl Kpasi KOHUUYECKOTo OKHA CKaHWpPOoBaHusl. MI0CKOe OKHO CKaHu-
poBaHUA MOXeT paboTaTb C IMHEHbIMU, (ha3nPOBaHHbLIMU U NoCKUMK 20-pelieTkamu [2]. MapannenbHbie 3epKasibHble
NPsSIMOYrofibHUKK 61aroAapsi NoIHOMY BHYTPEHHEMY OTpaXKeHWo 06ecneynBaioT pacluvpeHne n3o6paxeHns 3a npeaersi
06bemMa, 3ano/IHEHHOr0 TKAHEeUMUTUPYIOLLMM MaTeprasiom.

12
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Pasmepbl B caHTUMETpPax

2 3

22

\3

1 — Be3oxoBas cdepa; 2 — NNocKoe OKHO CKaHUpoBaHus pasamepom 6 x 11 cm; 3 — akpunosas nnactvHa TonwmMHon 1 cm; 4 — 3epkane-
HBIV OTpaXkaTenb U3 CTekNa; 5 — OKpyXKaloLLMA MaTepuan co CKOPOCTLIO MPOXOXAEHWA 3BYKa, paBHon 1540 m - ¢ (koathpuumenT 3aTy-
xaHus)/vactota = 0,5 b - em 1. Ml'u.‘1 ¢ oaHon 6e3axoBon cdepon AuameTpom 4 MM Ha MUNNUITUTP

PucyHok A.2 — Bupa ceepxy chaHToMa co crnabooTpaxawwmmy chepamm anameTpom 4 Mm

13
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MpunoxeHue B
(cnpaBoy4HOE)

MnnocTpaynm K BbluMcneHnto 3HaueHunin OCLIC B 3aBUCMMOCTU OT TNY6GUHBI

Ha pucyHke B.1 ofuH 13 NJ1I0CKUX OTpaxaTeneli (cneea) U3 CTek/1a 3aMeHeH Ha alloMVHUEBBIN, B pe3ynbTaTeyeroot
c/lierka LepoxoBaToil asiloMUHMEBOI MOBEPXHOCTU HaGMAAETCA BepTUKa/ibHAs JIMHWUA NOBbIWEHHbIX 3XOCUMTHaNoB. Ha
paccTosiHuM 10cM BNpaBoOT a/IlOMUHMEBON NNACTUHBI UIMEEeTCS PACMO/IOXEHHbI NapannenbHO eMy 3epKasibHblii 0Tpaxa-
TeNb TOMWMUHON 3 MM. MakcumasnbHasi WMpUHa CEeKTOPHOro m3obpaxeHus coctaensieT 18,6 cm. Moapo6Hasi npoBepka
3(p(PEeKTUBHOCTN 3epKasibHbIX NNACTUH W3 CTeKNa WAN antOMUHUSA B OTHOLIEHUW MNOSIHOTO BHYTPEHHEro OTpaXeHus u
appekTa NoBEPXHOCTHOTO A PY3HOIo paccesHusa npeacTaBneHa B npunoxexHun F.

PucyHok B.1 — M3o6paxeHne obpasya haHToma co cnabooTpaxawwmmm cpepamm gnameTpomM 4 Mmv
[ON5 NCMO/Ib30BaHMA B viana3oHe 4acToT oT 2 Ao 7 MIL, nony4YeHHOe € MOMOLLbH AaTyrKa C KOHBEKCHOWN pelueTkoi

Ha pucyHkax B.2— B.8 nokasaHbl BCoMoraTte ibHble N306paxXeHusi 1 pesynbTaTbl X aHanm3a, 6onee NoApo6HO onu-
CaHHble Ha cCaMUX PUCYHKaX 1 MOANUCAX NOA HAMMN.

14
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a OGpesaHHOe n3obpaxeHne U3 pucyHka B. 1c yaaneH- b KapTuposaHue MPVB nonyTOHOBO LKane
HOW BEPTUKaNIbHOI IMHNEN, ChOopMUPOBaAHHOI cnabbiMu

pacceAaHHbIMU 3X0OCUTHaaMn OT NOBEPXHOCTU Na0CKOWA
aNIlOMNUHNEBO NNACTWHbI

¢ Ha6op 13 cemu y3/10B, NAEHTUDULMPOBAHHbIX d MATUMWNAUMETPOBLIE MHTEPBASbI NTYGUHBI,
Kak LLeHTpbl cnabooTpaxatoLinx cpep Ha pucyHke B. 1 pasfninyaemMble Mo pasHbIM YPOBHSIM CEPOro

PucyHok B.2 — BcnomorartesibHble CHUMKU, OTHOCSALLNECS K PUCYHKY B.1

15
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CpepgHee 3HauyeHue OCLU KonuuectBo cdhep
a CpepgHue 3HaveHna OCLU (OClLUc) B 3aBUCMMOCTH OT rNy- b Uucno LeHTPOB cnabooTpaxatoLwmx chep, BbISBIEH-
6VHbI B COOTBETCTBUM C [IBYyMSA HE3aBUCUMbIMU Habopamu 13 HbIX B KXAOM MATUMUIIMMETPOBOM UHTEpPBAE

25 n3o6paxeHuit, oTHOCALMECA K pUCyHKam B.1 n B.2 rNy6UHbI

CpegHee 3HaueHue OCLL no ocu opAuHaT Ha /ieBOM rpadrke npmBeAeHo B onucaHum BoluncrieHmns OCLLc B nosicHe-
HUAX, NnpuBeeHHbIX B 8.3.2.

PucyHok B.3 — Pe3ynbTaTthl, COOTBETCTBYOLME pe3ybTaTaM Ha pucyHkax B.1 v B.2 n nogTeepxaatoLime
BOCMPON3BOAMMOCTb

B pucyHke B.4a ncnons3oBanuck Bce 50 n3o06paxeHnii B o4HOM Habope; Takoe UCMOob30BaHNe ABNSETCA PEKOMEH-
[loBaHHbIM. Ha pucyHke B.4b nokasaHo, 4To 4nc/o cnabooTpaxarolwmx cep BnsTM MANIMMETPOBbIX MHTepBasiax ry6uHbl
B DOKYCHOM PaccTOSiHUU COCTaBAET NPUGNN3NUTENBHO 25.

CpepgHee 3HauyeHue OCLU KonunyecTtBo cdhep
a CpepHue 3HauyeHns OCLL (OCLLUc) B 3aBMCMMOCTU OT b uwncno yueHTpOB cnabooTpaxawwmx cep, BbisiBIEHHbIX
rny6uHbl € ncnosb3oBaHnem Bcex 50 N306paxeHuni, B K&XA0M NATU MWIIN METPOBOM NHTEpPBasne rnybuHbl

COOTBETCTBYIOLMX U306pAXEHUAM HA pUCYHKe B.3

CpeaHee 3HaveHne OCLL no ocv opaMHaT Ha IeBOM rpaduke NprBeAeHo B onucaHnm Boluncnenms OCLLc B nosicHe-

HUAX, NpUBEAEHHbIX B 8.3.2.
PucyHok B.4 — Pe3ynbTaTbl, COOTBETCTBYIOLWME pe3ynbTaTam Ha pucyHkax B.1, B.2 1 B.3

16
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PucyHok B.5 — OpgHo 13 80 napasnfiiesibHbiX N306paxeHnin haHToMa, cogepxallero cinabooTpaxawuime cepsl gnameT-
pOM 4 MM, NOIyYEHHbIX C MOMOLLbIO AaTumKa C IMHENHON peLleTKon Ha yacToTe 4 MI'Y ¢ hoKyCHbIM paccTossHUeM 3 CM

Ha pucyHke B.6 3enieHbIMU KpecTukamu (X) MokasaHbl YCTaHOB/IEHHbIE LEHTPbI C1a6ooTpaxarWwmux cep ¢ NpuBs3-

KO K COOTBETCTBYIOLMM M306pakeHnsIM. Tam, rae TakMx 3HAukKoB HET, LEHTP crabooTpaxatlolmx cep npuessaH K
cocefiHeMy U306paKeHuio.

PucyHok B.6 — Tpwu nocnepoBaTenbHbIX M306paxeHns n3 Habopa, Bkaovatowero 80 nsobpaxeHuin, pasgeneHHbix D/4,
paBHbIM 1 MM

17
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Ha pucyHke B.7 Habop n3obpaxeHuii ¢ 1no 40 AsBnseTcst He3aBMCUMbIM OT Habopa nsobpaxeHnin c41l no 80. Bsanm-
Hasl yBsi3ka 3TUX ABYX HAOGOPOB AaHHbIX, rpanyeckn n3obpaxeHHas Ha naHenu a, ABASETCS NPUEMIEMON, HO AO/HKHA
6bITb Nydwe. Ha naHenu b nokasaHo, 4YTo cpefHee YMcnio cnabooTpaxarwmux chep Ha MHTepBan ry6uHbl cocTaBaseT
npnénnsnTensHo 7.

CpepfHee 3HaveHne OCLU KonunuectBo cchep
a Cpeanue sHadenns OCLL (OCLUc) B 3aBucuMocTu b Uucno cnabooTpaxawLmx chep, BbisiBIEHHbIX
OT INy6VHBI B KaXX0M NATUMUIIMMETPOBOM UHTEpPBAsie rMy6uHbI

CpegHee 3HauveHne OCLL no ocu opanHat Ha neBoM rpacduke NpuBeeHo B onucaHum Boluncienma OCLLUc B nosicHe-
HUAX, NpUBEAEHHbIX B 8.3.2.

PucyHok B.7 — Pe3ynbTatbl 18 N306paXXeHUn WMPUHOI 4 CM, NONYYEHHbIX NP1 hOKYCHOM pPacCTOSAHUN 3 CM
C NOMOLLbIO AaTyMKa C IMHERHON peLlleTKol 1 paccMmaTpuBaemblX Ha pucyHkax B.5 n B.6

18
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Ha pucyHke B.8a cOOTBETCTBME KPMBOI ropasao nydlle npy yaBoeHun Yncna cnabooTpaxarmumxcgep Ha caHTu-
METPOBbI UHTEPBAN My6UHbI. YABOEHME YNCNa BbISIBNIEHHbIX C1a600Tpaxatowuxcgep B TPEXCAHTUMETPOBOW (hoKyC-
HOVi 30He M03BOMMO 6bl Nydwe onpeaenuTb MUHUMaNbHoOe (camoe oTpuuatenbHoe) 3Hadenne OCLUc, oAHako
orpaHuYeHHbIit pasMep OkHa B flaHHOM haHToMe NPensaTCTBYEeT nosydyeHnto 6onee yem 80 U306 paXEHNI.

CpepfHee 3HaveHne OCLU KonunuecTtBo cghep
a CpepgHue 3HadyeHus OCLU (OCLlc) B 3aBUCMMOCTH b Yucno cnabooTpaxatowmxcgep, BbISBAEHHbIX
OT rNy6UHbI B K&XAOM NATUMWUAANMETPOBOM UHTEpPBase ry6uHbl

CpegHee 3HayeHue OCLL no ocu opauHaT Ha /ieBOM rpadimke NpuBeAeHo B onucaHumn BoluncrieHmnsa OCLc B nosicHe-
HUAX, NpuBeLEeHHbIX B 8.3.2.

PucyHok B.8 — Pe3ynbTatbl 418 M306paXeHns WNPUHON 4 CM, NOYYEHHbIX NPU hOKYCHOM paccTosiHUM 3 CM C

NMOMOLLbIO flaTuKKa C IMHENHOM peleTKoi U paccmaTprMBaeMbIX Ha pucyHkax B.5—B.7 ¢ ucnonsb3oBaHvnem Bcex 80 Kafa-
pOB 1306paxeHnit, COOTBETCTBYIOLLUX PUCYHKY B.7
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MpunoxeHne C
(cnpaBo4vHOE)

LJocTaTouHoe YMCco n3obpaxeHuii ans o6ecneyeHns BOCNPOU3IBOAMMOCTM pe3ynbTaToB

C.1 O6uwue nonoxeHnsn

B npunoxenun C npmeefeHo NoATBEPXAEHWE TOT0, YTO MUHUMAsIbHOE YMC/I0 U306paxeHuin, Heo6xoaumoe ans
o6ecneyeHmnsi 4OCTATOYHOM TOYHOCTM 3HaUYeHnit OCLLC B poKyCHOI 30He, cocTaBnseT NnpubansnTensHo 25. OleHeHa Boc-
NPOV3BOAMMOCTb Pe3y/ibTaToB NP UCMO/b30BaHNU HE3aBUCUMBbIX (HENEPEKPbLIBAIOLLMXCSA) YacTell haHToMa.

C.2 daHTOM co cnabooTpaxawwmumn cdoepamn guameTpom 3,2 MM C ABYMSA cdhepaMmnm Ha MUANNANTP

MepBbIli NpW Mep KacaeTcsa gaTymka C IMHEeNHON pelweTkon, paboTatoLwero Havyactote 4 MIy, npy hoKyCHOM paccTo-
AHUN 3 cM. NIHTepBan mexay nsobpaxeHmsamu no TonuimHe coctasnset D/4 = 3,2 mm/4 = 0,8 mM. N306paxeHune npuseje-
HO Ha pucyHke C.1. PesynbTaTbl ANA [BYX CnyyaeB, Korga OTCYTCTBYET nepekpbiBaHMe OTOOpaXeHHbIX 06bEMOB,
nokasaHbl Ha pucyHke C.2. O6a Habopa Bk/14atT no 70 n3o06paxeHunin, COOTBETCTBYHOLUX (DaKTMYECKOMY NepemMeLLeHUI0
no TonwuHe 70-0,8 Mmm = 5,6 cm. BgaHHOM cniyyae cpeHee Ynicno LeHTPOB criabooTpaxarwmuxcgep Ha naTuMnaIMmeT-
poOBOM MHTepBase ry6uHbl cocTaBnseT Nnpu6an3nTensHo 15, a He 25, ogHako BOCNPOU3BOAMMOCTb OCTaeTCcsa yA0BIeT-
BOpUTE/IbHON. Ha pucyHke C.3 nokasaH pe3ynbTar 415 TOro cay4as, Korga ucnonb3yroT Bce 140 nsobpaxeHuii, n cpegHee
UYNCNO LEeHTPOB cnabooTpaxarwlmnx cep Ha 06BbEMHbIN CErMEHT, OrpaHUYeHHbI MHTepBanoM rNy6uHbl, cocTaBnser
npnénm3nTensHo 30; Ka4ecTBO annpoKcumMaLm OTIMYHOE, YTO YKasbiBaeT Ha OT/INYHYI0 BOCNPOU3BOAMMOCTL. dakTuyec-
KOe nepemelleHne no TonwmHe coctasnset 140 0,8 mm = 11,2 cm.

PucyHok C.1 — OpHO n3o6paxeHune haHToMa, BK/oYaloLLero cnabooTtpaxatolme cepbl AuaMeTpom 3,2 MM, NoJyYeH-
HOe MpW NOMOLLY AaTuuKa CIMHEenHOo pelleTkol, paboTatouiero Hadyactote4 MIu npy oOKYCHOM paccTosiHAM 3 CM
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CpepHee 3HaveHne OCLLU KonunuecTtso cdpep
a CpepgHve 3HavyeHns OCLU (OClLUc) B 3aBUCMMOCTH b Uucno ueHTpos cnabooTpaxarLmx cqpep, BbiBAEHHbIX
OT rNy6UHbI B K&XA0M NATUMMWUAINMETPOBOM UHTEpBane rnyouHbl

CpegHee 3HavyeHne OCLL no ocn opgmHaT Ha IeBOM rpaduke npuBedeHo B onncaHmm Boluncienns OCLUc B nosicHe-
HUAX, NpUBeLEHHbIX B 8.3.2.

PucyHok C.2 — BOCNpoM3BOAMMOCTb pPe3ynbTaToB A5 ABYX HE3aBUCUMbIX HA60POB No 70 n3o6paxeHuii Npu cpeaHem
uncnie LEHTPOB cnabooTpaxatLiux cpep NPM6AN3NTENbLHO 15 Ha NATUMUANIVMETPOBLIA MHTEPBAN FyGUHbI

Ha pucyHke C.3b uncno cna6ooTpaxatoLimx cpep Ha nHTepsase rny6uHbl 5 MM Ha WOKYCHOM PacCTOSAHMM COCTaB/NA-
eT Npu6Nn3NTeNbHO 25, YTO COOTBETCTBYET PEKOMEH0BaHHOMY B MyHKTe 6.2.1 uncny, a Ha rpadmke a annpoKcMmaums
KpPVBOI COOTBETCTBYET OXUAAHUAM.

CpepfHee 3HaveHne OCLU KonunuectBo cchep
a CpepHue 3HaueHnst OCLL (OCLLC) B 32BUCMMOCTH OT b Uucno ueHTpoB cnabooTpaxarLux cep, BbIABMEHHbIX
FNy6uHbI B KaXXA0M NATUMMWUAANMETPOBOM UHTEpBasne rnyouHbl

CpegHee 3HayeHne OCLL no ocn opgmHaT Ha neBom rpadimke NnpuBeAeHo B onucaHum seluncneHns OCLLc B nosicHe-
HUAX, NpuBefEeHHbIX B 8.3.2.

PucyHok C.3 — Pe3synbTaTbl, NOSyYEHHbIE NPU UCNOb30BaHUM 060X HabopoB u3 70 He3aBUCHMbIX N306paXeHN,
COOTBETCTBYHOLWNX PUCYHKY C.2
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Cnepaytoliee uccnefoBaHie BOCNPOM3BOAMMOCTM BK/OUYAET pe3y/bTaThl, MOYUYeHHble C NOMOLLbIO AaTUMKa C KOH-
BEKCHOI pelleTKoi, paboTatolero Ha yactore4,5 Mru, 1 MANKCTPUPYeT BO3MOXHOCTb YCTAHOBUTbL pas/nume B pesynbTaTax
pa6oThl Npu BbiIGOpe pasHbIX POKYCHbIX paccTosHuMiA. Ha pucyHke C.4 nokasaHo n3o6paxeHue, NosyuyeHHoe Npu HECKOTbKNX
(POKYCHbIX paccTosiHMsIX — 4,8 1 12 cM; Ha pucyHke C.5 nokasaHbl COOTBETCTBYHOLLME Pe3y ibTaTbl B OTHOLLIEHUW BOCMPOM3-
BOAMMOCTU. Ha pucyHke C.6 nokasaHbl pesy/ibTaTbl B OTHOLUEHWM BOCMNPOU3BOAMMOCTM, COOTBETCTBYIOLME pa6oTe npu
0/IHOM TNy60KOM (DOKYCHOM paccTosiHum 10 cM, a Ha pucyHke C.7 — npu 04HOM MasioM (DOKYCHOM PACCTOSIHAM 4 CM.

PucyHok C.4 — CekTopHO€e n3obpaxeHne (KOHBEKCHas pelleTka), nonyvyeHHoe Ha yactoTte 4,5 Ml 1 HECKOMTbKNX
(POKYCHbIX paccTosaHuax — 4, 8 n 12 cm; guameTp cnabooTpaxatowmx cgep 3,2 Mm

Ha pucyHke C.5a BOCNpoM3BOAMMOCTb OT/IMYHAasA. CpedHee YMC/o LeHTPOoB criabooTpaxarlwmx cpep Ha NATUMUI-
NMMeTPOBbI MHTEpBa rNy6uHbI paBHO 25. BokoBas hOKyCUpOBKa Ha rny6uHy 8 u 12 cm gaeT eiBa BblpaXeHHble pe3y/ib-
TaTbl, O4EBUAHbI XOpoLwwnii pe3ynbTaT nosyvyaeTca npyv (QUKCUPOBAHHOW hOKYCMPOBKE B Hanpas/feHUW Mo TOJILNHE Ha
rny6uHy npubnmn3nTenbHo 4 cm.

CpepgHee 3HaveHue OCLU Konnuectso cdep
a CpepgHue 3HavyeHus OCLU (OCLlc) B 3aBUCMMOCTH b Yucno cnabooTpaxatwmx cdep, BbIABNEHHbIX B KAX40M
OT Ny6UHbI NATUMUNIUMETPOBOM UHTEpPBAsE r1y6uHbI

CpegHee 3HadyeHue OCLL no ocu opgmHaT Ha neBom rpadimke NnpuBeAeHo B onucaHnn Boeluncnerms OCLLc B noscHe-
HUAX, NnpuBeeHHbIX B 8.3.2.

PucyHok C.5 — Bocnpon3BogmMmMoCcTb pe3yibTaToB A/151 HECKO/IbKMX 6OKOBbIX (DOKYCHbIX paccTossHuin (4, 8 n 12 cm), cooT-
BETCTBYIOLaa BOCNPOM3BOAUMOCTHU Ha pucyHke C.4
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Ha pucyHke C.6a BOCMPOM3BOAMMOCTb OTANYHAA. CpeaHee YNCIO0 LIEHTPOB C1abooTpaxarLWwmux cdep Ha NATUMUA-
NIMMETPOBBIA MHTepBas rNy6uHbI paBHo 25. BOKOBOe (hoKycHpoBaHue Ha rny6uHy 10 cM He faeT o4eBUAHbIX Pe3ynbTaTos,
[leiCTBUTENLHO XOPOLLNii pe3ynbTaT nosyyaeTcs Npu PUKCMPOBaHHO (DOKYCUPOBKE B HANpPaB/EHUI MO TOMLLMHE Ha [y-
6VHY NPUGBIN3NTENLHO 4 cM. CieayeT OTMETUTb, UTO UMEEeTCs pasninuve Mexay aTUMK pesynbTatamu U ciaydaem npumMe-
HEeHNs1 HEeCKOMbKMX (POKYCHbIX PacCTOsiHWIA Ha pucyHke C.5, a UMEHHO MUHUMasbHoe 3HadeHne OCLLUC npu MeHbluei
rny6uHe NpM6AN3NTENLHO MUHYC 7,9 BMECTO NPUGBIN3UTENILHO MUHYC 8,7 B C/lydae C HECKOMbKMMU (hOKYCaMMU.

CpepnHee 3HauyeHue OCLU KonunyectBo cchep

a Cpefnne 3Hadenns OCLL (OCLLC) B 3aBUCMMOCTH b Uwucno ueHTpoB cnaGooTpaxarLumx chep, BbIFIB6I'IeHHbIX
B K&XJ0M NSATUMUNIMMETPOBOM MHTEpBasie rny6uHbl
OT rNy6UHbI A P P y

CpegHee 3HayeHue OCLL no ocu opanHat Ha neBoM rpadiuke NnpuBeeHo B onncaHum Boluncienma OCLUc B nosicHe-
HUAX, NpUBeAEHHbIX B 8.3.2.

PucyHok C.6 — BoCnpon3BoaMMOCTb pe3ynbTaToB A5 C/ydyas, COOTBETCTBYIOLLEro cydato Ha pucyHke C.5, 3a UCK/i0-
ueHMeM TOoro, YTO 3/leCb 3a/1e/ICTBOBAHO 0flHO (DOKYCHOE paccTosiHue, paBHoe 10 cMm

Ha pucyHke C.7a BOCNpOM3BOAMMOCTb OT/IMYHAsA. CpedHee YMCOo LEeHTPOB criabooTpaxarlwmx chep Ha NATUMUI-
NMMeTpPOBbIA UHTepBan rNy6uHbl paBHo 25. Criyyan ¢ pOKyCHbIM paccTosiHneM 10 14 cM npakTUyeckn Hepasnnunumel, cny-
yaii ¢ poKycom 4 CM MMeeT MUHUMYM Ha 6onbLueli rnybuHe (oTpuuaTesibHoe 3Ha4YeHue).
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CpegHee 3HayeHue OCLU KonuuectBo cgoep

a CpegHue 3HavyeHns OCLU (OCLUc) B 3aBMCMMOCTH b Yucno LeHTpoB cnabooTpaxalowmnx cthep, BbiSBAEHHbIX
OT rNy6UHBI B K&XA0M NATUMUNIMMETPOBOM UHTEpPBase rnybuHbl

CpegHee 3HaueHue OCLLU no ocu opanHaT Ha ieBOM rpadivke npusBeAeHo B onncaHum Boluncienma OCLLUc B nosicHe-
HUAX, NPUBEAEHHbIX B 8.3.2.

PucyHok C.7 — BOCNpoM3BOAMMOCTb pPe3ynbTaToB A5 Ciydasl, COOTBETCTBYHOLLErO Cayyato Ha pucyHke C.5, 3a UCK/IO-
yeHMeM TOro, YTO 3/leCb 3a/1eCTBOBAHO 0/lHO (DOKYCHOE paccTosiHue, paBHoe 4 cM

C.3 ®daHTOM co c/labooTpaxalolmmmn cpepamm AnameTpom 2 MM, BOCEMb Cipep Ha MUNTUAIUTP

Ha pucyHke C.8 nokasaHo n3obpaxeHue paHToMa, coAepxallero cna6ooTpaxatouime cepbl guaMeTpom 2 MM,
nosly4eHHoe C NOMOLLbIO laTuMKa C KOHBEKCHOM PeLLeTKoi ¢ paguycomM KpuBK3Hbl 1,5 CM 1 POKYCHBIM PacCTOSIHUEM 3 CM.
O603HaueHune gaTunka C8-5 o3HauyaeT, YTo CNeKTP MMNY/bCOB HAaXoAMTCA B AManasoHe oT 540 8 MI.

PucyHok C.8 — V1306paxeHune haHToma, BK/OUYaloLWero cnaéooTpaxatoue cepsl AnameTpoM 2 MM, NoSTlyYeHHOe ¢
MOMOLLbIO AATYMKA C KOHBEKCHOW peLleTKoi ¢ paguycom KprBU3HbI 1,5 CM 1 (DOKYCHbLIM PacCcTOSHUEM 3 CM
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Ha pucyHkax C.9 n C.10 nokasaHbl COOTBETCTBYHOLLME pe3y/bTaTbl B OTHOLIEHUN BOCNPOMU3BOAMMOCTY (AnarpaMmmbl
no fJaHHOMY (paHTOMY CM. B NpuoxeHun D).

XoTsl Ha pucyHke C.9a BOCNPOM3BOAMMOCTbL pPe3ynbTaToB Mo 3HauyeHusm OCLUc yaoeneTBopuTenbHas, pasépoc
HaHeCeHHbIX TOYEK NPEeBbIWAET XeNaTe/ bHbli, a BeNMUMHbI OLUNGKM JOCTATOUHO BbiCOKME. 1306paxeHns ¢ 1no 50 nonyue-
Hbl HE3aBMCUMO OT U306paxeHuii ¢ 51 no 100. Ha rpadhuke b cnefyeT OTMETUTD, UTO BbiSIB/IEHHOE UYKUC/0 CnabooTpaxato-
WYX cdep Ha ABYXMUINUMETPOBLI MHTEpBa rNy6uHbl B (POKYCHOM AuanasoHe cocTassieT NnpubamsnTensHo 15, uto
MeHee, YeM PEKOMEHA0BaHHOEe MUHMMasIbHOe uncso (25).

CpepHee 3HayeHue OCLU Konuuectso cchep
a CpepgHue 3HavyeHns OCLU (OClUc) B 3aBucUMOCTH OT b Ywucno LeHTpoB cnabooTpaxarwLmux cep, BbiBAEH-
rNy6UHbI HbIX B KQXXA0M ABYXMUNINMETPOBOM MHTEepBasne rnyouHbl

CpegHee 3HauveHue OCLL no ocu opanHaT Ha IeBOM rpadiuke NpuseaeHo B onncaHnn Bolumcnernmns OCLLc B nosicHe-
HUAX, NpUBenEHHbIX B 8.3.2.

PucyHok C.9 — Bocnpou3BoAnMOCTb pe3y/ibTaToB, COOTBETCTBYHLLLAs BOCNPOU3BOANMOCTH Ha pucyHke C.8
Ha pucyHke C. 10a uncno cnabooTpaxarLwmx cpep Ha uHTepBan rnybnHbl B hoKasibHOM 061acTu (guanasoH rayouH
oT 180 1,5 cm) cocTaBnsieT npu6nusntensHo 30. Unco BeiABNEHHbIX cnabooTpaxawLwmx cpep Ha ABYXMUNTMMETPOBBI

MHTepBan rny6uHbLl B HTEPBane rny6uH oT 2,5 ao 3,5 cm cocTaBnseT MeHee 20, UTo oTpULaTEeIbHO BIMSIET HA TOYHOCTb
onpegeneHvst B 4aHHO o6nacTu.
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CpepfHee 3HayeHue OCLU Konunuectso cdep

a CpepgHve 3HayeHns OCLU (OClLUc) B 3aBUCMMOCTH OT b Yucno ueHTpoB cnabooTpaxatowmxcdep, BbIABNEHHbIX
rny6unHbI B K&XXA0M ABYXMUN/IUMETPOBOM UHTEpBasne rnyomHbl

CpegHee 3HayeHne OCLL no ocu opauHaT Ha neBoM rpadimke NpuseAeHo B onncaHnn Boluncnenns OCLUc B nosicHe-
HUAX, NpUBEAEHHbIX B 8.3.2.

PucyHok C. 10 — Pe3synbTaTbl, NONyYeHHbIE NpU Ucnonb3osaHuy Bcex 100 nsobpaxeHnin 3 Habopa, COOTBETCTBYIOLLENO
Habopy Ha pucyHke C.9

Ha pucyHke C.11 nokasaHo n3obpaxeHune aHToma, BKIOUaLWEero cnabooTpaxaiuine cepsl AuamMeTpom 2 MM,

nosiyyeHHoe Npu NOMOLWM BbiCOKOYACTOTHOM (15 MIU) NuHeliHol pelleTkun, ¢ rnybuHoli 60koBoli hoKkycmpoBku 4 cM. Ha
pucyHkax C.12 n C. 13 npuBefeHbl COOTBETCTBYIOLLME pe3y/ibTaTbl B OTHOLIEHUN BOCNPOU3BOANMOCTMN.

PucyHok C. 11 — MN306paxeHune haHToMa, BKIOYakLLero cinabooTpaxaruime cpepbl AnaMeTpom 2 MM, NOJTyYEHHOE
npv NOMOLLM BbICOKOYACTOTHOrO gatumka (15 MIy) c NMHeRnHo pelueTkol npu rnybruHe 60KOBOI DOKYCMPOBKMN 4 CM
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Ha pucyHke C. 12a n3obpaxeHusa ¢ 1no 100 nony4veHbl He3aBUCUMO OT n3obpaxeHuii co 101 no 200. Bocnpounssoaun-
MOCTb NMOATBEPXAAETCHA C MOMOLbI0 NPU6AN3NTENBHO 35 BbIABNEHHbIX CNabooTpaxarwLwmx cep Ha ABYXMUAANMETPO-

Bbli MHTepBaN rNy6uHbl B Npeaenax avanasoHa OKyCHOW ry6GuHbI, KOTopasi CHOBA sIBNSieTCsl (POKyCOM MO TO/ILMHE
rny6uHon okono 1,5 cm.

CpepHee 3HayeHne OCLLU KonuuecTtso coep

a CpegHue 3HavyeHus OCLU (OClLUc) B 3aBMCUMMOCTH

b Uucno ueHTpoB cnaGooTpaxarLlux chep, 06HaAPYKEHHbIX
OT INy6UHBbI

B KaX/0M ABYXMUNNMMETPOBOM MHTEpPBAne ry6uHsbl

CpegHee 3HauyeHune OCLL no ocn opanHaT Ha 1eBOM rpaduke npuBefeHO B onucaHum Bolumcnenns OCLLUc B nosicHe-
HUAX, NpUBeAEHHbIX B 8.3.2.

PucyHok C. 12 — Bocnpoun3BoaMMOCTb pe3y/ibTaToB, COOTBETCTBYOLWMX pe3dyibTaTtaM Ha pucyHke C.11
Ha pucyHke C. 13buucno cnabooTpaxarLmx cep Ha ABYXMUNIMMETPOBLIN UHTepBas rNy6uHbl B hOKanbHOW 30He

(gnanasoH rny6uH ot 1 g0 1,5 cm) coctaBnsieT npubnuantensHo 70.

CpegHee 3HayeHue OCLL KonuuecTtso ciep

a CpegHue 3HavyeHusa OCLU (OCLlc) B 3aBMCMMOCTHU OT

b Uucno ueHTpoB cnabooTpaxarLlmx cdep, BbiiBMIEHHbIX B
rNy6uHbI

KaXK[lOM ABYXMWU/IIMMETPOBOM MHTEpBane rny6uHbl

CpegHee 3HayeHne OCLL no ocu opanHat Ha neBoM rpadiuke NnpuBeeHo B onncaHum Boluncienma OCLLUc B nosicHe-
HUAX, NpuBeLEHHbIX B 8.3.2.

PucyHok C. 13 — Pe3ynbTaTbl, NOAyYeHHbIe Npyu ncnonb3oBaHnn sBcex 200 nsobpaxeHnii M3 Habopa, COOTBETCTBYIOLLETO
Habopy Ha pucyHke C. 12

27



FOCT P 57631—2017

MpunoxeHune D
(cnpaBo4HOE)

Mpumep chaHTOMa ANs sKcnyaTayMoHHbIX NCNbITaHUW B Aauana3oHe 4yacTtoT oT 7 go 15 Mrly,

Ha pucyHke D. 1nokasaH (haHTOM, cogepxaliuii cnaéooTpaxatoLiue cpepsl ¥ COOTBETCTBYIOLUI TEXHUYECKUM ONK-
caHuAM, NpUBeAEeHHbIM B HACTOALLEM CTaHaapTe. Ha pucyHke D.2 npuBefeHo n3o6paxeHne haHTOMa, Ha KOTOPOM YeTKO
BUAHbI cna6ooTpaxatolme cepsl B BUAE YepHbIX NATEH 683 BHYTPEHHEro OTPaXEHUs.

Pa3mepbl B CAaHTUMETpax

Bunpg cBepxy

1— paguyc KpUBKM3HbI 3,5 CM; 2 — paanyc KpuBKM3HbI 0,5 CM; 3 — aKpuioBasi NacTHA TOMLLUMHON 6 MM; 4 — N/I0CKOE OKHO CKaHMpOoBa-
HVS; 5 — 3epKaUibHblil OTpaxkaTeslb 13 CTeKNa; 6— aloMUHMEBbI OTpaaTesb, 7 — 6e33xoBble ciepbl AvaMeTpoM 2 MM (8 Ha 1m)

PucyHok D.1 — CxeMbl haHTOMa co cnabooTpaxawwmmm chepamm gnameTpomM 2 MM A1 UCNOMb30BaHUA B AnanasoHe
yacToT oT 7 o 15 My, BuA c3aan n cBepxy

[aHHblil 06pasel haHTOMa NPOM3BEAEH C OAHVM 3epKasibHbIM OTpaxaTenem W3 cTekna 1 ogHVM napanfefibHbiM
eMy oTpaxaresnem u3 aniomumHueBol Al. Os NaacTuHbl. ANIIOMUHUEBBI OTpaxaTeslb MMeeT OYeHb BbICOKYK MJIOTHOCTb U
CKOPOCTb pacnpocTpaHeHns 3BYKOBbIX BOJIH, YTO o6ecrneymBaeT NO/IHOE BHYTPEHHEE OTPaXKeHWe Mpu yrnax najgeHuns He
6onee 16°, Torga Kak gns cteksa aToT yron coctasnset npubnusntensHo 30°. O603HaveHne gatumka C8-5 Ha pucyHke D.2
0O3HayaeT, YTO CNeKTp MMMY/bCOB HaxXoAMTCA B AuMana3oHe oT 540 « MIL. Y NoBepxHOCTU asloMUHMEBOro oTpaxaTens
hopmMmMpyeTcsa MHOXECTBO 3XOCUTHA/IOB.
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PucyHok D.2 — W306paxeHne, nosy4eHHoe nNpu UCnosib3oBaHuM haHToma, Cofiepxallero cnagéooTpaxaiouine cgepsbl
AMaMeTpoM 2 MM, 1 NeanaTpuyeckoro Aatumka ¢ paanycom KpUBM3HbI MpU6An3nTensHo 1,5 cm

29



rocT P 57631—2017

Mpunoxenwe E
(cnpaBo4Hoe)

OnpepgeneHne nonoxeHun cnadooTrpaxarLlux ccpep
B NPsIMOYronbHOW cMcTeMe KOOpAMUHAT X, ¥/, Z C TOUHOCTbLIo Ao D/8

E.1 Metoguka

CornacHo onpegeneHuio uHTepBanarny6uHbiB 3.9, pucyHKy 1 v pucyHky B.2d, onpegenenne nonoxenunsi cnaboor-
paxatomx chep B NPAMOYTroNnbHOW CUCTEME KOOPAMHAT X, ¥, Z C TOMHOCTBIO A0 D/8 moxeT 6bITh OCyWecTBNEHO nocpe-
OCTBOM Crieyowmnx 3Tanoe [7], NOBTOPSIIOLLMXCA ANS BCEX 3HAYEHUN N.

MpwnmeyaHune— Bnpunoxenun E nogCcTpoYHbIN MHAEKC N OMYyLLEH.

1) Onskaxporo ungpoeoro n3obpaykeHus u Kaxaoro cermeHTa o6bema, orpaHM4eHHOrO UHTePBaNoOM rMyG6unHbId,
BbIUMCIIAOT CpefiHee 3HaueHne M, v cTanpapTHoe oTkoHenne SD, ans scex MPV ¢ ueHTpamm, Haxogawmumncs B npeae-
nax Kaxgoro cermeHTa oobema ¢ UCnonb3oBaHnem Bcero Habopa n3oopaxeHuin.

2) Ons kaxgoro (MPV) jk YCT@HaBIIMBaIOT WeCTb 6nvxanwmnx MPV 1 onpeaensioT, COCTaBNAIOT NN 3HaYEeHNA BCEX
cemu MPV, Bkniovasn ncxogHoe, MeHblue CpeaHero 3HaueHus!, onpeaeneHHoro Ha atane 1, He MmeHee Yem Ha 1,5 BennunHbl
CTaHaapTHOro OTKIOHeHUS. MpuHUMaeTCs , UTO Kaxablii Takon Habop 13 cemu 3HaueHnin MPV ceazaH ¢ ogHou cnabooTpa-
xatowen cdhepont (cMm. E.2).

3) O6bluHO Habop n3 cemu 3Ha4veHuih MPV, onpeaeneHHbix Ha aTane 2, byaeT umeTs o6wee NONoXeHNe ¢ Apyrumm
Habopamuunscemu MPV, onpegeneHHbix Ha aTane 2. Bce Takme HAaGopbl CBSA3bIBAIOT C 0g4HON cnabooTtpaxatowen cchepon.

4) Ons Habopos 13 ceMu 3HaveHui MPV, cooTBeTCTBYIOLWMX 3Tany 3, BEIMUCNSIOT HAUNYyYLWee 3Ha4eHne Ans nono-
XeHus ueHTpa cnabooTpaxatower cchepbl NyTeM onpegeneHns KoopauHaTt «LeHTpa Macchl» B NPSIMOYIoNbHOW cucTeme
Xom Yom Y 2oy cornacHo dopmynam (E. 1), (E.2)un (E.3):

(i)’ D (E.1)
12{ iZ[Md—(MPV),-jk]
ik
XCM, d~ ik 7 ’
b [ My -(MPV)]
ik
@ p (E.2)
‘ﬁ 7 [ Ma ~(MPV)]
_ w4
You, o = ik 7 ’
S [ My -(MPV)y ]
ik
' p (E.3)
k= My = (MPV) ]
_ k4
Zem, d = (iik 7 ’
12): [Md—(MPV)ijk]
ik

rge d — uenoe uncno, ofo3HavaLwee CoOOTBETCTBYIOWMIA MHTepBan rMy6uHbl, d = 1,2,3...;
D — pnameTtp cnabooTpaxatowen cdhepbl COrnacHo onpegenexHunio, npueegeHHomy B 3.4;
M, — cpenHee snauerHune Bcex MPV ¢ LeHTpamu, pacnonoxeHHbIMM B Npeenax cerMmeHta obbema, orpaHM4eHHoro
MHTepBanom rny6uHbI d, C NCNonb3oBaHWeM Bcero Habopa naobpaxeHuit, Kak onpeaeneHo Bbllle;
(MPV),-jk — 3HaveHue MPV B Touke ijk cornacHo onpeaenexuto, npmeegeHHOMy B 8.2.

E.2 AprymeHT Ana BbiGopa cemn Gnuxanwmx cocedHux Tovek MPV pansa onpepeneHvuss UeHTPoOB
cnabooTpaxarwmx cdep

YunTtbiBasi, 4TO BKIMIOYEHHbIE TOHYKU JOMKHbI NPMBNM3NTENBHO ONpeaenaTh chepy, BCe 3TV TOYKM AOIKHbI pacnona-
rateCs Bnpegenaxcdepsl ¢ anameTpom D v BCe TOHUKM AOIIKHbBI UMETb 3HA4EHNe MeHee cpeaHero 3HaveHns Myecex MPVe
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LeHTpamMu, pacnonoXeHHbIMU B Npeenax cermeHta o6bema, orpaHU4eHHOTO MHTePBanoM rny6uHb d, He MeHee YeM Ha
1,5 BenMuMHbI CTaHAAPTHOTO OTKNOHEeHUs SD 4 (CM. aTanbl 1 1 2 B npunoxeHny D), BOZMOXHBI creyiome BapuaHTbi:

1) oaHa TouKa;

2) Bocemb Touek Nno yrnam kyba co croporon D/4;

3) cemb TouEK, ONpeaensIicLMX LIEHTP U yINbl TETpasapa (MCronb3yeMbli BapuaHT);

4) peBsTb TOHEK, 04HA U3 KOTOPbIX pacronaraeTcs B LeHTPe, a BOCEMb — MO yrriam KyGa co cropoHon D/2.

BapwmaHT c ogHoMm Toukon (BapuaHT 1) Henpuemrnem, NOCKOMNbKY CriydanHble (hNyKTyaumm TOUEUHOTO WYMOBOro (hOHa
MOTyT Bbl3BaTb MNosiBlieHne OrpoMHOro Yncna NoXXHONoONOXUTernbHbIX pe3ynbLTaTtos.

BapvaHT 2 — BO3MOXHbIA BbIGOp ¢ HAUGOMbIUMM PacCTOSIHUEM MEXAY ABYMsI TOUKaMM (Ha NPOTUBOMNONOXHBIX
yrnax ky6a), coctaensiowmm (3/16)12.D = 0,43 D.

Ons BapraHTa 3 (MMEeHHO OH UCMoMb3yeTCA NPOrpaMMHbIM obecrneveHneM) MakCcuManbHOe paccTosHNE MeXay TOu4-
Kamu coctaBnsieT D/2 — Gonee, Yem B BapuaHTe 2.

MakcuManbHoe paccTosiHMe Mex/1y Toukamm B BapuaHTe 4 coctasnseT (3/4)12. D = 0,87 D. 910 paccTosiHWe cuuTa-
eTCs CNULWKOM BOMbLWNM C YHETOM KOHEYHOMN WHPUHBI Ny4ei B GOKOBOM M3MEPEHUUN U USMEPEHUN MO TONWMUHE, a TaKke
KOHEYHOW ANMTENbHOCTU UMMNYNbCa B OCEBOM M3MEPEHMH, a Takke ahdekToB yacTudHoro obvema ecneacrene coepu-
Yeckol reomeTpum cnabooTpaxalowmx BKMIOYEHUI M CTaTUCTUYECKOIO XapakTrepa Cnekn-CTPyKTypbl; Takum o6pasom,
ManoBeposATHO, YTO 3Ha4YeHUs MPV BO BCeX BOCbMM YIMOBLIX TOUKax cocTassAT meHee M, — 1,5- SD, anameHee BbisBns-
eMbIx cnabooTpaxarLwmx cdep.

Mpu ncnonb3oBaHUK BapuaHTa 3 0GHapyKeHo, YTo Uncro cnabooTpaxatowmx cdep, BoIIBNEHHbIX B N06OM cermeH-
Te oO6bema, orpaHM4eHHOM MHTepBanom ray6GuHbl, B LENOM COrnacyeTcs co cpegHUM OXnaaeMblmM Yucnom. Moatomy
nouTy BCce cdhepsl, BbISIBNEHHbIE HAbNoaatenaMm B Habopax naobpaxeHui, BeISBNEHb M porpamMmmoit. Bapuaut 2 moxer
paccmatpuBatbes B 6yayuiei paboTte B ka4ecTBe CpaBHEHNs ¢ BapuaHTom 3.
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Mpunoxenne F
(cnpaBouHoe)

UcnbiTaHue Ha NoNHOe BHYTPeHHee OTpaXeHUe NpU UCNOSIb3OBaHUU NMOCKUX oTpaxarenew
U3 anioMUHUA U CTeKNa

Ansa nenbiranns aheKTMBHOCTHM 3ePKanbHOMO U arnioMUHWEBOTO OTpaXkaTenen Npu BO3HUKHOBEHUU MOMHOIO BHYT-
pPeHHero oTpaxeHws TakMMm 06pa3oM, 4To6 bl MPK OCTaTOYHO ManbiX yrnax nagexus (90° — nepneHanKynspHoe nageHne)
He Nponcxoauno npecbpa3oBaHne BOSH B NonepeYHble BONHbI NN BONHbI Penes, 6bin co3aaH aHToM ¢ napannensHbiMu
antoMUHVUEBBIM M CTEKISIHHBIM 3E€PKalibHbIMU OTPAXXaTeNsAMU Ha NPOTUBONONOXHbLIX KOHUAX. PaHTOM 3anoNHEH TKAHEUMK-
Typytlowum oHoBbiM maTepuanom (6e3 cnabooTpaxatowmx cep). MoBepxHOCTV BEPTUKANbHLIX NNACTUH pacnonara-
JINCb Ha PacCTOSAHMK OKONo 23 CM APyYr OT ApYyra, a B BEPXHEW HacTn haHToOMa MMENUChb ABA OKHA ckaHUpoBaHus. OgHo n3
HUX IMENO PaanycC KPMBU3HBI 1 CM U NONYyLMNMHAPUHECKYIO POPMY C LEHTPOM HA PACCTOSHUM 5 CM OT 3ePKarbHOro oTpaxa-
TENAUN3 CTEKNA, a ApYyroe — nnockyio opmy u pasmepsl 5 x 10 cM, € UEHTPaNbHOW NMMHUEN HA PacCTOSHUM 5 CM OT antomMm-
HWeBoro oTpaxarens. KpMBONMHEMHOE OKHO NPegyCMOTPEHO B KAYECTBE CBA3YIOLLEro 3BeHa MeX/AY KOHBEKCHOM PELLIETKON
C paguycom KpvBu3Hbl 1 €M M yriom cektopa okono 153°, a nnockoe OKHO NO3BONUNO CBA3aTh (DAa3POBAHHYIO PELLETKY U
yron cekropa okono 90°. Takum o6pa3om, MOryT 6bITb NONyveHb! N306paxeHuns, B GopMMpoOBaHUM KOTOPbIX y4acTBOBan
TONBKO OAVH OTpaxarenb, a gpyrasi CTOpoHa (haHTOMa NONHOCTLIO COCTOANA U3 TKAHEMMUTUPYIOLLLETO Marepuana.

MpnmeyvaHnune 1— CornacHo gaHHbIM NPOU3BOAUTENS, aNIOMUHUEBLIN OTpaXaTtesb B ONMMCaHHOM dhaHTome
UMen noKasaTerb LepOXOBaTOCTU MOBEPXHOCTU 6 MKM.

YT0 KacaeTca TKAHEMMUTUPYIOLLETO MaTepuana B aHToMe, ero KOMNOHEHTLI BbiNy TakKMMUK Xe, Kak U B haHToMax,
copgepxawux crnabooTpaxaiwme cdepbl, 3a UCKNIOYEHUEM TOrO, YTO OOBLEMHBIN NPOLEHT MONOKAa, NOABEPrwerocsi
ynbTpadunbTpauum, coctaBnsaslumm oo 3:1, 6610 CHUXEH Ha 4/5 ¢ nony4YeHnem 3HaveHns oTHOWeEHUA (ko3 dULUmeHT
3aTyxaHus)/vactota o/f ~0,39 ab - em~!.Mru~1 emecr0 0,546 - cm~! - MM, rem cambim nosbiwas rny6uHy NPOHUKHO-
BeHus u obecrneymBas BO3MOXHOCTb NONYyYeHUs AOCTATOYHbIX AAHHbIX ANSA aHanu3a. MiamepeHus NpoBOANMNUCE NPU TEM-
nepatype 22 °C n yactote 5 MU ¢ npumeHeHnem paHee onncaHHon metogaukm [10]. CkopocTe pacnpocTpaHeHns 3ByKa
c=1539m- 0‘1, noTHoweHue o /f=0,39ab6- em 1. Mru,‘1.

YcpepHeHHoe n3obpaxeHue no 10 CHUMKaMm, NoNy4YeHHbIM C UCMONb30BaHWEM AaTumka ¢ ha3upoBaHHON PELLETKOWN,
nokasaHo Ha pucyHke F.1. [1Be npsiMoyronbHbIX 30HbI LUMpUHON No 10 Mm NpeacTaensioT cobon obrnacTu, rae paccumTaHbl
cpegHWe 3Ha4YeHns MMKCeNsi Npy nprpaLieHun rmy6uHbl No BepTukanv Ha 5 Mm.

MpunmedyaHne 2— CpegHee 3Ha4eHUe NUKcens, npuBeaeHHoe B npunoxennn F, He otHocuTes kK MPV, onpe-
geneHHomy B 3.8.

0TV ABa NpsiMOYronbHYKA UMEKT OAUHAKOBbIE pa3mepbl U HAXOAATCS B OAMHAKOBOM MOIOXEHUM MO BEPTUKArnHW;
OJHAKO OJVH U3 HUX HAXOAWTCH HEMNOCPEACTBEHHO ClEBa OT BEPTUKaNbHOW NMUHUU €ABa 3aMETHbIX A DY3HbIX OTPaXKEHUI
OT NOBEPXHOCTM 3€PKarbHOIo OTpaxaTers U3 cTekna (nesas CTopoHa usobpaxeHust), u 06a NpsiMoyrorbHMKa CMeLLLEHbI Ha
OJHO U TO K€ PacCTOsHUE OTHOCUTENBHO BEPTUKANBHOW OCU CUMMETpUM n3obpaxenusi. Takum ob6pa3om, ecrnv nornHoe
BHYTPEHHEeEe OTpaXkeHne u hopMUpoBaHue n3obpaxeHns Gbinn Gbl ngeanbHbIMK, TO rpachukn CPEAHUX 3HAUEHUIA NMUKCenst
npwv NpupaLLeHnmn rny6rHbl No BEpTMKaNy Ha 5 MM Npy CpaBHEHWU C UCXO4HOW rMyOGUHON No BEPTUKAIM AOMKHbI ObITb MAeH-
TUYHBIMK. [TOCKONBKY B YYBCTBUTENBHOCTU (ha3supoOBaHHON PeLleTkn MOXeT ObiTb acuMMeTpusi, 3Tu ABa rpadmka MoryT
6bITb U He MAeHTUYHBIMK. [To3ToMy AaTunk NoBepHYNW Ha 180° BOKPYr BEPTUKaNbHOM Ocu, 1 6bIn NONyYeH U yepeaHeH ewe
oavH Habop 13 10 nzobpaxenuir. Mpu NnoBopoTe AaTymka U3obpaxkeHWe curHana 3epkarnbHOro otTpaxarerns U3 ctekna
NOSIBNSIETCH Ha NPaBON CTOPOHE N300paxKeHus.

Ha pucyHke F.2 nokasanbl rpadoviku CpegHux 3Ha4eHui NMKCEns Ans eBoro v NPasoro NpsmMoyronbHkos. Criegyet
OTMETUTb, YTO CpeHee 3HaUYEHUE NUKCENeN B NPSIMOYrorbHMKAX Ha IMyGuHY 5 MM COCTaBIsIET HOSb, 32 UCKITIOYEHUEM pac-
CTOSIHMI NpubnunanTensHo oT 5 o 16 cm (paccTosiHus no BepTukanu). Ha pucyHke F.3 nokasaHel cOOTBETCTBYOLLME
rpacdukm, Nosry4eHHbIe NOcre NOBOpOTa AaTuyrKa.

Ha pucyHke F.1 3epkanbHbIii oTpaxaTtenb HaxoauTces crieBa (cnabasn BepTukanbHas MMHUA AudDy3HBIX OTPaKeHUM
OT NOBEPXHOCTU OTpaxkaTerns). [psAMOYronbHUKM 3eITeHOTO LiBETa NOKa3bIBaOT 30HbI, [4e BbIHUCISNMCh CpeaHNe 3HaYeHNs
nukcenen nNpu npupaleHun rmybrHbl No BepTrKanv Ha 5 M.
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PucyHok F.1— YcpeaHeHHoe nsobpaxeHue no 10 cHAMKaM, NONYYEHHbIM C MOMOLbIO AaTymKa
¢ (hasnpoBaHHOl pelueTkoii

CpefiHee 3HayeHve nukcens

Ocb opanHaT — cpefHee 3Ha4YeHue NuKcens; ocb a60u,v|cc — U'Iy6I/IHa no septukann. OTpeskamMmu nokasaHbl BENU-
YNHbI CTaHAAPTHbIX OTK/IOHEHWIT 3HAYEHWIA NuKcenen ANA KaXXaoro nATMMnnanmMeTpoBoro MHTepeana Fﬂy6VIHbI.

PucyHok F.2 — paduyeckoe npefcTaBieHne AaHHbIX; CUHM LBETOM OTMEUeHbl laHHble, paccuuTaHHble 4718 1eBOro
NPsSIMOYro/ibHUKA, KPpacHbIM — /11 MPaBoro NpsiIMoyrosibHMKa Ha pucyHke F.1
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CpefiHee 3HayeHne nukcens

[ny6uHa, cm

Ocb opanHaT — cpefiHee 3Ha4YeHne NukKcens; ocb a6cu.|/|cc — rny6|/|Ha no Beptukanu. OTpeskamu nokasaHbol Besn-
YNHbI CTaHAaPTHbIX OTK/IOHEHWT 3HAYEeHNt nukcenen ANa Kaxaoro nATUMUNINMEeTPOBOIro NHTepBana FI'Iy6I/IHbI.

PucyHok F.3 — [padhuyeckoe npeacTaB/ieHne AaHHbIX B TOM C/lydae, Koraa oTpaxarte/ib HaXoAUTCs Ha NpaBoii CTOPOHE;
CMHUM LIBETOM OTMEUYEHbI JaHHble, paccyMTaHHble A5 1EBOr0 NPAMOYTO/IbHUKA, KPACHbIM — [/15 NPaBOro NPsIMOYrofib-
HMKa

MpoUEHT, Ha KOTOPbIA CpeAHNe 3HaYeHNS NUKcenei, NoyYeHHbIX B pe3y/ibTaTe OTpaXeHus, oTamyalTcsa oT cpes-
HUX 3HAYEeHU Nukcene 6e3 yyeTta oTpaXKeHUs, korga aCuMMeTpUs YyBCTBUTENIbHOCTY AaTunKa CKOPPEKTUPOBaHa, MoXeT
6bITb BbIBEAEH W3 AaHHbIX, NPUBEAEHHbIX Ha pucyHKax F.2 n F.3, ¢ nomowbio hopmynbl {F.1)1> Pe3ynbTaT nokasaH Ha
pucyHke F.4.

100% —f Ri-Ni (F.1)
K Ni

if RN
N,

roe Rju N{— cpefHue 3HaueHusi TMKCeNei Ha CTOpoHax C oTpaxaresnieM 1 6e3 oTpaxaTesisi COOTBETCTBEHHO;
/ = 1co0TBETCTBYET OTpaxaTeslio Ha 0 HO CTOPOHE, a/ = 2 COOTBETCTBYET OTpaXaTesto Ha PYroi CTOpPoHe.

1f Rj-Nj
2K ni

HeTouHOCTb B TekcTe gokymeHTa IEC/TS 62791:2015: chopmyny (F. 1) cnegyert untatb *100%.
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Pa3Huua, %

FnybuHa, cm

ACMMMETPUA YyBCTBUTENBHOCTU AaTunKa CKOPPEeKTMPOBaHa C UCMNOJIb30BaHNEM AaHHbIX, MPUBEAEHHbIX HA PUCYH-
kax F.2 n F.3, u chbopmynel (F.1).
Ocb opavHaT — pasHuua, %; ocb abcumcc — rybuHa no BepTukasu, cMm.

PucyHok F.4 — TIpoLUEHT, Ha KOTOPbI cpefHee 3HaYeHne nNuKcesel, NoyYeHHbIX B pe3ybTarte OTpaKeHUs, OTInYaeTcs
OT CpefHero 3HavyeHus nukcenei 6e3 oTpaxeHus

Ha pucyHke F.4 paccmatpurBaeTcs He60/bLUAs KOHTPACTHOCTL MEX/Y CPeAHUMMU 3HAUYEHUAMY NUKCeNs (C KOpPeKLX-
eli Ha aCMMMEeTPUIO YYBCTBMTENBHOCTM gaTumka) npu Hanmumm otpaxatens CMPVrn cpegHumn 3HaveHnsammn nukcens (c
Koppekuuei Ha aCUMMEeTpPUI0 YyBCTBUTENILHOCTM gaTunka) npu otcyTcTBun oTpaxarens CMPVO. Ceasb mexagy CPMV n
APKOCTbIO MOHWUTOPA [ aBTOpaM Hen3BEeCTHbl. KOHCepBaTMBHOE MPEeAnosIoXeHNe OTHOCUTE/IbHO Takoli CBS3N COCTOUT B
TOM, 4TO 3Ha4YeHne (CPMV)2 nponopuymnoHansbHo 4; no3aTomy

10 «t0g10(a/ 50) = 20 mog10 (CMPVICMPVJ,

roe Ar— cpefHssa ApKOCTb MUKCENSA MPU HAJTIMYMK OTpaxaTens;
40 — cpefHasa ApKOCTb MUKCENSA Mpy OTCYTCTBUM OTpaxartens.

CornacHo Tabnumue 1B [11], KOHTPACTHOCTb N306paXeHNs paBHa KOHTPACTHOCTM 06bekTa npu 1n 246, 1 oyeBnaHo,
YTO eC/I KOHTPACTHOCTb 06bekTa cocTtaBnsAeT 0 4B, TO KOHTPACTHOCTb M306PaXKEHMNSA U KOHTPACTHOCTb B TOYKE CO CKOPPEK-
TUPOBaHHbIM CPEHUM 3HaYeHneM nukcens coctaBaT 0 4B (onpefeneHns KOHTPACTHOCTU 06beKTa U M306paKEHNS CM. Ha
c. 119 1120 [11]). Takxke cornacHo Tabnuuye 1[11], ecnv KOHTPACTHOCTb N306paXeHns cocTaBnsaeT oT 140 MmuHyc 146, oHa
CTaHOBUTCA He 06HapPYXUMOW 415 HabnaaTens-4enoseka.

CornacHo pucyHky F.4 — 0,22 ab <20 «log10 {CMPVIICMPVO0) «10 «10a10 @/n 0) <0,59 AB, 1 KOHTPACTHOCTb He
o6HapyxumBaeTCs Ye/loBeKoOM-Habnogarenem.

PucyHkn F.5—F.7 cooTBeTCTBYIOT pucyHkam F.1—F.3, rae ncnonb3yeTca KOHBEKCHbIN faTuuk ¢ pagnycom KpUBU3HBI
1 cm, a oTpaxaTesib U3rOTOBJ/IEH M3 a/IlOMUHUA. YTON cekTopa coctaBnseT npmbnmnsmtenbHo 153°. MonHoe BHYTpeHHee
OoTpaxeHve OTCYTCTBYET Npu yrnax cekropa 6onee 138°, 4To COOTBETCTBYET yrnam nageHus ot 69° o 90°, noarsepxaeHue
Yyemy BMAHO B BEpXHel 1eBOI YacTy U30bpaxeHns Ha pucyHke F.5, yaaneHHol oT oTpaxarens.
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lMonHoe BHYTPEHHee OTpaXeHue OTCYTCTBYET Npu yrnax cekropa 6onee 138°, 4yto COOTBETCTBYET yrnam nageHus ot
69° go 90°, UTO BUAHO B BEPXHEN N1€BON YaCTN N306paXKeHuns, yaarieHHON OT oTpaxaTens.

PucyHok F.5 — Lunpoknin cektop (153°), KOHBEKCHbI AaTynke pagnycom KpmBm3Hbl 1cm
C aJIlOMVHNEBBLIM OTpaxaTesiem cnesa

CpefHee 3HaueHve nukcens

Ocb opanHaT — cpefiHee 3Ha4YeHue NuKcens; ocb a6cu,|/|cc — rny6|/|Ha no septukanu. OTpeskamu nokasaHbol Beu-
YNHbI CTaHOAPTHbIX OTK/IOHEHUI 3HAYEeHWI NuKcenemn ANna Kaxaoro nATMMUWIINMMETPOBOro MHTepBana FI'Iy6I/IHbI. Cnepnyet
OTMETUTb, YTO ANA r}'ly6VIHbI no BepTukasnn ot 0po 1lcm nonHoe BHYTpEHHEee OTpaXXeHne OTCyTCTBYyeT.

PucyHok F.6 — paduyeckoe npeAcTaBneHne AaHHbIX; CUHUM LBETOM OTMEUeHbl flaHHble, paccUuTaHHble 4718 NeBOoro
NPsSIMOYro/ibHUKA, KPAaCHbIM — A1 MPABOro NpPsiMOYrosibHKKa Ha pucyHke F.5
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CpefHee 3HayeHWe nuKkcens

Ons rny6uHbl No BepTukanm ot 0 40 1 CM NosiHoe BHYTPeHHee oTpaxeHue oTcyTcTByeT. OCb opAMHAT — cpeaHee
3HaueHue NuKcens; oCb abeunuce — rny6uHa no BepTuKanu.

PucyHok F.7 — [paduyeckoe npeAcTaBfeHne JaHHbIX; oTpaxaTte/lb pasMmeLleH Ha NpaBoii CTOPOHE, CUHUM LIBETOM
OTMEUEHbI laHHbIe, PacCUMTaHHble A5 TeBOr0 NPSIMOYro/ibHUKA, KPACHbIM — A/18 NPaBOro NPsiMOYrofibH1Ka

Ha pucyHke F.8 nokasaH NpPOLIEHT, Ha KOTOPbI cpefiHne 3HaYeHUs nukcenei, NosyyeHHbIX B pesynbTaTe oTpaxe-
HUS, OT/IMYAIOTCS OT CPEHUX 3HAUYEHWIA NUKcenelt 6e3 yueta oTpaXeHUs, Koraa acuMMeTprs YyBCTBUTENbHOCTM AaTunka
CKOPPEeKTUpOoBaHa; Nomnpaskn B3saTbl B COOTBETCTBUM C pucyHkamu F.6 u F.7 cornacHo dopmyne (F.1).
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Pasnnug, %

AcCYMMETPUS1 YyBCTBUTENBLHOCTU AaTumKa CKOPPEKTMPOBaHA C UCMOJIb30BaHWEM [aHHbIX Ha pUcyHKax F« n F.7 un
dopmynbl (F.1).
Ocu opguHaT — pasHuua, %; ocb abcumce — raybuHa no BepTukaan, CM.

PucyHok F.s — TlpoueHT, Ha KOTOprI'/’I cpeaHee 3HayeHune nukcenei, NOoNy4YeHHbIX B pe3ysibTate oTpaXeHud, oTandyaeTca

OT cpeaHero 3Ha4eHunda nukcenei 6e3 OTpaxxeHua

Ccblnasicb Ha obcyxaeHne pucyHka F.4 Bbllle M UCMNONb3ys pe3ynbTaTbl, NOKka3aHHble Ha pucyHke F.. , nonyda-
em: — 0,63 ab <20 ¢log"0{CMPV/CMPVo0)* 10 ¢tog:o (j¥ jj 0)<0,17 b, n"KOHTPACTHOCTb CHOBA He pasnymma Aas 4esno-
BEYECKOro rnasa.

38



FOCT P 57631—2017

MpunoxeHne G
(cnpaBo4HOE)

Pe3ynbTaTbl UCMbITAHWSA HA BOCMPOU3BOAUMOCTb 3HaueHuii OCLLc B 3aBUCUMOCTU OT F1yGUHBI
Ans paHTOMa co crabooTpaxawwmumm chepamm guaMmeTpom 4 MM, Nno ABe chepbl HA MUATTUIIUTP

Hwxe npuBefeHbl pe3ynbTaThl 415 CPABHEHUA C pe3y/ibTatamMu, NpeAcTaB/eHHbIMY B MPUIOXEHUN B 1 nonyyeHHbI-
MU C NCNOSIb30BaHMeM haHToMa co cnabooTpaxarwmmmn cchepamm guameTpom 4 MM, HO BCEro C OHON Takol chepoin Ha
MUAAMAUTp. PrucyHok G.1 npegctaBnsieT coboil n3o6paxeHne, NoslyyeHHoe ¢ NMOMOLLbI0 KOHBEKCHOTO AaTynka, paboTato-
Lero Ha YactoTe 4,2 My, c Ucnosb3oBaHWeEM (haHTOMa C iByMSl 3epKaslbHbIMU OTpaXkaTensamMu us ctekna. B gaHHom dan-
TOMe MMelTcsi No ABe cnabooTpaxawline ciepbl HA MWIIUAUTP, a He ofHa. [oCcTaTOYHO Xopoluve pes3ysbTaTbl
BOCMPOM3BOAMMOCTU NOKa3aHbl Ha pucyHke G.2.

PucyHok G.1 — lpumep n3obpaxeHusa paHToMa, NoayyeHHOro ¢ MOMOLLbI0 KOHBEKCHOTO Aatuunka, paboTarollero Ha
yacTtoTe 4,2 Ml'uy, npu A4Byx crnabooTpaxarwmx cpepax Ha MUAINANTP
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CpepfHee 3HayeHne OCLU KonnuectBo chep
a CpepHue 3HauyeHuss OCLU (OCLc) B 3aBUCMMOCTH OT b Yncno ueHtpos cnabooTpaxatowmx cep, BbIABIEH-
rNy6uHbI HbIX B KQXA0M NSATUMU/IIMMETPOBOM MHTEpPBAse r/y6uHbl

CpegHee 3HauveHne OCLL no ocu opanHat Ha neBoMm rpadiuke npuBeeHo B onucaHuny Boluncnenns OCLU ¢ B nosicHe-
HUAX, NpUBEAEHHbIX B 8.3.2.

PucyHok G.2 — Pe3ynbTaTtbl OLeHK/ BOCNPOU3BOAMMOCTM, COOTBETCTBYOLLME HABOpy N306paxeHnit, 04HO N3 KOTOPbIX
npueefeHo Ha pucyHke G.1
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NMpunoxeHnne H
(cnpaBoO4YHOE)

Pe3ynbTaTbl OLEHKM 3aBUCMMOCTU 3HaveHns OCLLUc oT KoOHUeHTpauun cna6ooTpaxaruwmux cpep
W rny6uHbl ANs (haHTOMOB cO chepamy AnamMeTpoM 4 MM

OpavH haHTOM, M3roTOBMEHHbIN B uone 2011 r., UMeeT B CpefiHEM MO OAHOl cnabooTpaxatoweii cpepe AnameT-
poM 4 MM Ha MUNUANTP, a APYroi haHTOM, M3rOTOB/IEHHbIN B OKTAA6pe 2012 r., cOAEepXUT B CPeAHEM MO [iBe Takunx cchepsl
Ha Munamnntp. Ha pucyHkax H.1 v H.3 npuBeaeHbl npumMmepbl n3obpaxeHuii oaHTOMOB 13 Habopa n3obpaxeHui, a Ha
pucyHkax H.2 n H.4 — rpaduueckoe npeacrtasneHne 3HadeHuii OCLLUc B 3aBUCUMOCTHY OT F1yGUHbI U YMCa BbISIBJIEHHbIX
cnabooTpaxatLwmx chep B KAXAOM NATUMUIIMMETPOBOM uHTepgsane rny6uHbl. [lapameTpbl NosyYyeHUss 3o6paxeHuii
aHaslorMyHbl B Cnyvasx ¢ KoHLeHTpaumeii cnabooTpaxatouwmx cdep 112 Mn-1 M cooTBETCTBOBA/IM CTaHAaPTHOMY B-pexu-
My CKaHUpOBaHus 6e3 cneunanbHoli 06paboTKM, HaNpUMep NPOCTPAHCTBEHHOIO KOMMAayHANHIa UM FapMOHUYEeCKol BU3Y-
anusaunm TkaHelh. PoKyc Haxo4M/ICA Ha PAcCTOAHUU 4 CM.

PucyHok H.1 — MMpumep nsobpaxeHuns u3 Habopa M306paxeHuii, Ha OCHOBaHUKN KOTOPbIX MNOSTyUYeHbl pe3y/bTaTbl, Npuse-
[leHHble Ha pucyHke H.2; haHTOM cofiepxasn B cpefiHeM Mo 0fHOI cna6ooTpaxaiollein cpepe AMamMmeTpom 4 MM Ha MUN-
NMNNTP

Ha pucyHke H.2 R2— koadhdpuymeHT getepmmHaunn. R2 =0, ecnu 3HauYeHUs gaHHbIX 1 N0A06paHHON KPUBOW Ha

COOTBETCTBYHLLUX [Ny6rHaX COBEPLUEHHO HE KOPPEeNMpYT Mexay coboit, n R2 = 1, ecnu ga Ha6opa faHHbIX MO/THOCTLI0
KOppenupyT mexay coboii [12].
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CpepgHee 3HauyeHne OCLU KonunuyecTtBo cpep
a CpepgHue 3HauyeHua OCLU (OCLLUc) B 3aBUCMMOCTH OT b Yucno ueHTpoB cnabooTpaxarLmnx cdep, BbIABNEHHbIX
rnybuHbl 4N paHToMa B CpefHeM C 04HON cnabooTpa- B K&XAOM NATUMUNIUMETPOBOM UHTEpPBane rnybuHbl

xarouwiel cpepoin guameTpom 4 MM Ha MUANTUANTP

CpegHee 3HaveHne OCLU no ocv opauHaT Ha NeBoM rpadimke NpuBeeHO B onucaHum Boluncienma OCLLUc B nosicHe-
HUAX, NpUBEAEHHbIX B 8.3.2.

PucyHok H.2 — Pe3ynbTaTbl, COOTBETCTBYIOLME HABOPY N306paKEHNA, 04HO U3 KOTOPLIX NPUBEAEHO Ha pUCyHKe H.1

PucyHok H.3 — TMpumep n3obpaxeHns 3 Habopa faHHbIX, Ha OCHOBAHKMW KOTOPbIX NO/yYEHbl pe3ynbTaTthl, NPUBEAEH-
Hble Ha pucyHke W.4; haHTOM coaepxan B cpeaHeMm o fBe cnabooTpaxatoume cepbl AMaMeTpom 4 MM Ha MUAMANTP
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R2=10,98
CpepgHee 3HauyeHue OCLU KonnuectBo cgoep
a Cpeanue sHauenns OCLL (OCLUc) B saBucuMocTy b Uucno LeHTPoB cnabooTpaxaioLnx cdep, BbiSBAEH-

OT rNy6uHbI 415 paHToOMa B CpegHeM C 04HOWN cnabooTpa-

HbIX B KX/A0M MATUMUNIUMETPOBOM MHTEpBane ry6uHsi
Xatolei cipepoii AameTpom 4 MM Ha MUMTUIUTP

CpeaHee 3HauyeHne OCLL o ocu opauHaT Ha 1eBOM rpaduke nNprBeAeHo B onmcaHnm BoluncneHns OCLLc B nosicHe-
HUAX, NPUBEAEHHbIX B 8.3.2. R2 — K03(h(pMLUEHT AeTepMuHaL i, onpeaeneHHblil B TeKCTe nepes pucyHkom H.2.

PucyHok N.4 — Pe3ynbTaTbl, COOTBETCTBYIOLME HABOPY N306PaXKEHNI, OAHO 13 KOTOPLIX NPUBEAEHO HA pUCYHKe H.3

3aBNCUMOCTb OT KOHLLEHTpaLuMm ¢ 04eBUAHOCTLIO NOATBEPXAAETCA MUHUMASbHBIM 3HaYeHnem OCLUc npn6an3u-
TenbHO 6,7 Ans paHTOMa C KOHLeHTpaunei cnabooTpaxaruwmux cep 1 mna-1 n npubnnsntenbHo MuHyc 6,0 4nsa paHToma c
KOHLeHTpaumeli cnabooTpaxatruimx cpep 2 mn-1. Yncno n3obpaxeHunin, MICNOAb30BaBLUMXCA B C/lyvyae ¢ haHTOMOM C KOH-
LueHTpaumein 1 mn-1 sasoe 60sbLUe, YeM B c/lydae ¢ 0aHTOMOM C KOHLUeHTpaumein 2 ma~1, 4to o3HavyaeT, 4To oxugaemoe
yucno cnabooTpaxawLwumx crep B KaXKA0M 06BEMHOM CerMmeHTe, OrpaHUYeHHOM nHTepBanom rny6uHbl, OAUHAKOBO AN
KaXX4oro u3 Hux. icxogs n3 cpefHero umcna cgpep Ha MUaananTp, npu rnybuHe 4 cm paccmatprBaeMblii 06beM cocTaBns-
eT npubnnsnTencHo 45 mn ana o6oux paHTomoB. CnegyeTt oTMeTUTb, UTO HabnwgaBLeecs yucno cdep npu rnybuHe 4 cm
B C/lyyae ¢ paHTOMOM C KOHLeHTpauuein cnabooTpaxarwmx cpep 1 mn-1 coctasnset 35, B ciyyae ¢ 9aHTOMOM KOHLLEH-
Tpauuei cnabooTpaxatwmx chep 2 mn-1 — 28. PasHuua MOXeT OblTb OTHECEHA Ha cyeT nap cdep, 4O0CTaTOYHO B6IU3KMX
OPYT KAPYrY, 4TO6bl MOXHO 6bINI0 CUMTATb UX OA4HOWN CHEPOIA C «LLEEHTPOM MacCc» MeXAy LeHTpaMu 3TUX ABYX cpep, 4To npu-
BOAUT K MEHee oTpuuaTesibHoMy 3HadeHnto OCLUN, yem Heob6xoanmo. ViccnegoBaHve Takoil 3aBUCMMOCTH OT KOHLLEHTpa-
Ly NPOAO/HKAETCA U MOXET NPUBECTU K USMEHEHUIO MPOrpaMMHOro obecneyeHuns ¢ Lenbio BbIAB/IEHNA Taknx nap cgep,
NO3TOMY X MOXHO UCKMHOUYNTb U3 PACCMOTPEHUS.

B npunoxeHun | npuBeneH ropasgo 6onee KOHTPOSIMPYEMbIA 3KCMEPUMEHT MO OLEHKE 3aBUCMMOCTU 3HAYeHUSA
OCLUc oT KoHUeHTpauun cnabooTpaxawwmnx cdep ¢ Ucnoab3oBaHNeM Tpex haHTOMOB, coepxalmnx crnabooTpaxar-
wme chepbl guameTtpom 3,2 MM.
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Npunoxenue |
(cnpaBo4HOE)

Pe3ynbTaTbl OUEHKN 3aBUCUMOCTU 3HaYeHns OCLUc oT KoHueHTpauun cnabooTpaxarwuwmx chep
M rNy6uHbl Ansa gaHTOMOB CO cpepamMu guameTpom 3,2 MM

M3roToBfieHbl TpU haHTOMa C NI0CKMMU OKHAMU CKAHWPOBaHUA Y CPeAHUMMN KOHLEHTpaunsammn cnabooTpaxatoLmnx
chep 1, 2 14 mn-1. Bece chepbl M3roToBMEHbI €4MHOBPEMEHHO. MPUHATLI Mepbl 415 TOro, 4To6bl 06ecneuynTb NAEHTUY-
HOCTb (DOHOBbLIX MaTepuanosB BO BCeX paHTOMax. Takum 06pa3om, pasHuua Mexay aHToMamu B pesynbtare BAUSAHUA
mMaTtepuasoB L0/KHa OTCYTCTBOBATb.

LincbpoBble n3obpaxeHnsa Bcex Tpex PaHTOMOB 6bl/IM NONYYEHbI HA UAEHTUYHOM 060pYA0BAHUN U C UAEHTUYHBIMA
napameTpamu CKaHUpOBaHUsA, BKIOYasa napameTpbl KOMNeHcauumn ycunenmsa no spemeHn TGC. MapameTpbl NonyveHus
n306paxeHuns 6b11 0ANHAKOBbIMU A1 (PaHTOMOB € KOHLeHTpauueli cdep 1,2 n4 mn-1 1 cooTBeTCTBOBANN NapaMmeTpam
cTaHgapTHOro B-pexuma ckaHnpoBaHusa 6e3 cneymnanbHOn 06paboTku, Hanpumep NPOCTPaHCTBEHHOTO KOMNayHAuHra nnm
rapmMoHNYecKoW Bu3yanusauum TkaHel. Pokyc Haxo4uaCcs Ha paccTossHUM 9 CM.

PesynbTathl NpuBeAeHbl Ha pucyHkax ¢ 11 no 1.6. Ana chaHTOMa ¢ KOHUeHTpaunen cgep 1 Ma~1umcnonb3oBanochb
280 n3obpaxeHunii, ana gaHToma ¢ KoHueHTpaunen cep 2 mn-1 — 140 nsobpaxeHuin n ana gaHToma ¢ KOHUeHTpaunei
cthep 4 Mn1l— 75 n3obpaxeHuin (pesynbtatbl UCCNefoBaHna Ans paHToMa, coaepxallero cepbl gnaMmeTpom 3,2 MM U
MMerLero KoHueHTpauuio cdep 2 Ma-1, npueeaeHsl Ha pucyHkax C.1—C.7.)

B oTHOWeHUNn Hanbonee oTpuyaTesnbHbix Nogo6paHHbIX 3HavyeHnii OCLLUc dpaHTOM € KOHUeHTpauuen ciep 4 mn~1
nMeeT MUHUMYM Npu MuHyC 11,3, haHTOM C KOHUeHTpayuen ccep 2 ma-1 — npu MyuHyc 11,6 1 paHTOM C KOHUEHTpaumei
cthep 1 mMn~1— npu muHyc 12,6. Takum obpas3om, granasoH U3MeHeHUss Hanbosiee oTpuuaTenbHbix 3HaveHuii OCLUc
cocTtaBnseT Bcero 11,5 % npu CHWXEHWUM KOHLEeHTpauuu cnabooTpaxarwmx cep Ha 1/4, uTo ykasbiBaeT Ha He6obLUYI0
3aBUCUMOCTb Jaxe caMblX 3KCTpeMasibHbIX 3HadyeHuit OCLLUC oT koHUeHTpauuu cdep; N0O3TOMY pasyMHO NPeanosioxXuTb,
YTO KOHUEHTpauns cpep 2 Ma-1 Takxke gacT NpueMaemMyo TOYHOCTb.

Cnepgyet TaKke OTMETUTb, 4YTO 6bla1 paccumTaH KoaduuMeHT Koppensaunn 3Hadyennii OCLUc ona KoHueHTpauuu
cthep 2 mn-1 (cm. pucyHok 1.4) n cooTBeTCcTBYOWMUX 3Ha4YeHnin OCLUc gnsa koHueHTpauyumn cpep 1 mn-1 (cMm. pucyHok 1.6),
KOTOpbI cocTaBmn 0,985.

PucyHok 11 — Mpumep n3obpaxeHusa n3 Habopa gaHHbIX N0 PaHTOMY C KOHUEeHTpauuen cpep 4 mn
Ha OCHOBAHMU KOTOPbIX NOJIyYeHbl pe3ynbTaTthl, NpUBeAeHHbIEe Ha PUCYHKe |.2
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R2=0,97
CpepHee 3HaueHne OCILL KonnuecTtso cchep
Fny6buHa, cm
a Cpepnve sHauenma OCLL (OCLUc) B 3aBucumocTy b Uucno LeHTpoB cnabooTpaxatoLmx cgep, BbiSBIEH-

OT ryGUHbI ANSt (DAHTOMA B CPEJHEM C YEeThIPLMSA CNabo-  yyx B KAXKAOM MATUMUIMMETPOBOM NHTEPBASE T/y6UHDI
oTpaxaLwwyMn cjepamn AMameTpom 3,2 MM Ha MUSIIN-

mTp

CpegHee 3HadyeHre OCLU no ocn opauHaT HaileBoM rpadiuke nprsefeHo B onnucaHny Boliumcnenma OCLLC B nosicHe-
HUSIX, NPUBEAEHHbIX B 8.3.2. R2— KOa(h(hUUMEHT AIeTEPMUHALMI, ONpeaeNEHHbI BTEKCTE Had pUcyHKoM H.2.

PucyHok 12 — Pe3ynbTathl AN haHTOMa, COAEpXaLLero YeTblipe cnabooTpaxaroLmne cepbl gnametTpom 3,2 Mm
Ha MUAANANUTP

PucyHok 1.3 — MNprmep n3obpaxeHns n3 Habopa AaHHbIX Mo (haHTOMY C KOHLeHTpauuein cdep 2 ma-1,
Ha OCHOBaHMM KOTOPbIX NOMYYEHbI pe3ynbTaTbl, NPUBEAEHHbIE HA PUCYHKe 14
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R2=0,96
CpegHee 3HauveHne OCLU Konunuectso ccoep
a CpepaHve 3HaueHnsa OCLL (OClLlc) B 3aBMCMMOCTH b Uucno ueHTpoB cnabooTpaxatoLx cdep, BbisIBMEHHbIX
OT ry6uHbl ANs haHToMa B CpefHeMm ¢ AByms cnabooT- B K&XA0M NATUMWUASIMMETPOBOM MHTEpPBase r1y6uHbl
paxawowumn cdpepamu gnameTpom 3,2 MM Ha MUNN-

nTp

CpegHee 3HavyeHne OCLU no ocu opgmHaT HaileBoM rpadinke npyueefeHo BonmcaHum BoluncneHns OCLLUc B nosicHe-
HUSIX, NpuBeAeHHbIX B 8.3.2. R2— koadhdmumeHT geTepmuHaLmm, onpeieneHHblli B TEKCTE Ha pUCYHKOM H.2.

PUcyHoK 1.4 — PesynbTaTbl 45151 (haHTOMa, CoepXallero Ase cnabooTpaxarLive cqepsl AnamMmeTpom 3,2 MM
Ha MUASIUAINTP

PucyHok 1.5 — MNpumep n3o6paxeHnst 3 Habopa AaHHbIX Mo haHTOMY C KOHLeHTpauuel cdpep 1 mn-1, Ha OCHOBaHWUK
KOTOPbIX NOJSIyYeHbl pe3ybTaTbl, MPUBEAEHHbIE HA PUCYHKe 1.6
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CpepHee 3HauyeHne OCLU KonnyectBo cchep

a CpepgHue 3HadyeHus OCLL (OClc) B 3aBucUMOCT OT b Uucno LeHTpoB clabooTpaxarLwmxcgep, BbisiBNEHHbIX B
rny6uHbl ANs haHToMa B CpefHeM c oAHol cnabooTpa- KaXX40M NSATUMUIIMMETPOBOM MHTEPBAE r1y6uHbI
xarouwiel cgepoin guameTpom 3,2 MM Ha MUAANANTP

CpeaHee 3HaueHne OCLL no ocv opamHaT Ha IEBOM rpadouke NpuBeAeHo B onucaHun BoluncneHns OCLLc B nosicHe-
HUAX, NPUBEeAEHHbIX B 8.3.2. R2— K03 (pMUMNEHT AeTepMUHALMN, ONPeeNeHHbI B TEKCTE Ha pUcyHKom H.2.

PucyHOK 1.6 — Pe3ynbTathl 711 haHTOMa, cofepxaliero ofHy cnabooTpaxaollyto cpepy avameTpom 3,2 Mm
Ha MUNAMANTP
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MpunoxeHune J
(cnpaBoO4YHOE)

CpaBHeHUe ABYX pa3HblX MoJefeli ckaHepa ¢ aHa/IOTUYHbIMU AaTyuKamu
M HAaCcTpoOiikamMun NaHenu ynpabB/ieHUs

MpoBeaeHa oueHKa N306paXKeHUn, NoNyYEeHHbIX NPy CTaHAaPTHOM CKaHMpoBaHuu Tuna B c ucnonb3oBaHmem Ayx
pa3HbIX KOMMEPYECKNX MeAULNHCKUX YNbTPa3BYKOBbIX AUATHOCTUYECKUX CUCTEM C DOKYCHbIM PacCTOAHMEM 4 CM U KOH-
BEKCHbIMMW peLleTKaMyn NpakTuyeckn ¢ 04MHaKOBbLIM YrIOM cekTopa. HacTpoilku naHenu ynpasfeHns Takke 6bl1m aHano-
TMYHbIMK, 32 UCKIOYEHNEM He6O0/bLIOrO pa3Nnyns B HOMUHANbHOM YacToTe. PUCYHOK J.1 nnncTpupyeT pesynbTathbl 4Ns
ckaHepa cuctembl A n gatunka 7CF2 3D, pab6oTarouwero Ha 4yactoTe 4,5 MIy B pexume 20-CKaHMpOBaHUSA, a puUcy-
HOK J.2 — pe3ynbTaThbl A4/15 ckaHepa cuctemsl 6 ¢ gatumkom 4DC7-3 3D, paboTaluwem HavacTtoTe4 MIy B pexume 2P-cka-
HupoBsaHus. Mo Bceli BUAMMOCTU, cucTema A 3HaYnTeNIbHO NPeBOCXoAUT cuctemy B.

CpepgHee 3HauveHve OCLU Konuuectso cdoep

PucyHok J. 1 — PesynbTaTthl 4nsa ckaHepa cuctembl A n gatynka 7CF2 3D (kavalw,ascsa KOHBEKCHas pelleTka)
C DOKYCHbIM paccTosiHnem 4 cMm, paboTatowero Ha yactote 4,5 MIy, B pexnme 20-ckaHMpoBaHUSA

CpegHee 3HauveHne OCLLU KonnuecTtso cchep

PucyHok J.2 — PesynbTaTthl 4ns ckaHepa cuctemsl B n gatumnka 4DC7-3 3D (KOHBEKCHas peweTka) ¢ 0OKYCHbIM
pacctosHuem 4 cm, paboTatoLero Ha yactoTe 4 My B pexume 20-ckaHMpOBaHWA. Yron cektopa v Bce apyrue
HaCTPOUKM NaHesIn ynpas/eHUsi UMUTUPOBAIN HACTPOWKM cucTembl A (pucyHok J.1)
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YuntbiBas, uto Hem Gonee oTpuuatenbHbiM ABNAETCA cpeaHee sHavenne OCLL (OCLL ), Tem Bobilwe BEPOATHOCTL
o6HapyxeHusa cnabooTpaxatowmx cep: ynbTpa3sykoBas cnctema A NpeBocxoguT cuctemy B Ha Bcex rmybuHax.

Kpome Toro, koadpcuumeHT oGpaTHOro paccesiHus marepuwana, coctaensiowero criabootpaxatowme cdepbl,
cocTaBnsieT npubnuantensHo MuHyc 30 Ab oTHOCUTENBHO 3HAYEHUs ANs MaTepuana, CocTaBnsioWero OCHOBY.

Bce anauennsi OCL 6yayT yeenuumBathCsl (CTAHOBUTBLCS MEHEE OTPULLATENbHLIMM) NPK yBeNnuYeHnn kosdduum-
€HTa 0bpaTHOro pacceaHns matepuana, cocraensaiowero cnaboorpaxatswme cepol. 3naqerme OCL -, pasHoe MuHYC 2,
CUMTaEeTCA NOPOroMm Ars BbiSBNEHUs cnabooTpaxaowmx cdep yenosekom-Habniogatenem. Torga yeenndenune koaddu-
umeHTa obpaTHOro paccesHvsi cnabooTpaxaloLWwmx cdep, Heobxoarmoe AnNs yBenuyeHnst 3HaveHus (-2 — (-7,8) = 5,8)
Ans cuctemsl A Ha rnybuHe 4 cm, 6ygeT 6onble, Yem yBenmieHve koadduumeHTa o6paTHOro paccesHus cnabooTpaxato-
wux cdep, Heobxoammoe Ans yBenuyeHus sHavenus (-2 — (=5) = 3) ans cuctemel B Ha rnybuHe 4 cM. CnieacTBUEM 3TOMO
SIBMAETCA TO, 4YTO cucTeMa A no3sonmT o6HapyxveaTe cnabooTpaxatowme cdepsl, MMerowme 6oNbWNIA KO3 DULNEHT
oBpaTHOro paccesiHusi, Yem cdepbl, 0bHapyXuBaeMble CUCTEMOV B.

PaccmoTpum, HanprmMep, onyxonk ¢ pasmepamu 6onee, Yem gnameTp cnabooTpaxatowein coepsl D. Onsa guanaso-
Ha 3HauYeHun (KoatuumeHT obpaTHOro paccesiHusi onyxonm)/(koadrLuneHT 06paTHOro paccesaHus OHOBOro Matepua-
na) onyxonb OyaeT onpeaensTbCs 4enoBekoM-Habrogatenem npu WUCMoNb3oBaHUM cucTembl A, HO He Gyger
onpeensATbCsA NPy NPUMeHeHnn cuctemsl B. Kpome Toro, B Tex cnyyasx, koraa onyxonb siBrsieTcs o6Hapy»XKMMOW, ee rpaHu-
ubl 6ygyT ovepUmMBaThCA C paspeweruem D.

49



roCT P 57631—2017

Mpunoxexne K
(cnpaBouHoe)

Oco6Goe paccMoTpeHue 3D-gaTumkoB

K.1 3D-paTtuwnkn, paboTtalowme B pexxume popmmnpoBanuns 2D-nzobpaxeHnn

Ana mexanuyeckmnx 3D-4aTuMKOB NNOCKOCTb CKAHWPOBAHWS IOIKHA HAXOAUTLCS B U3BBECTHOM MOJTOXEHUN U UMETb
M3BECTHYI0 OPUEHTALMIO OTHOCUTENBHO KOPMyca JIMHENHOW UMM KOHBEKCHON peLLeTKN TakuMm o6pa3om, 4Tobbl NNocKoCTb
ckaHnpoBaHusa morna 6biTe NepneravKyNsapHON K HanpaeneHuio nepemelleHus (¢ npupaiwenusmn D/4) gatumka vnm
canToma.

Ins 2D-peweTtok [2] NNocKocTb CKAHWPOBAHWUA AOMKHA HAXOAUTHCS B UBBECTHOM MOMOXEHUU U UMETL U3BECTHYIO
OPUEHTaLMIO OTHOCUTENbHO AaTynKa Takum o6pasom, HTo6bl NNOCKOCTE CKAHMPOBaHWS Morna 6biTb NEpNEHANKYNSPHON K
HanpaeneHuio nepemelleHuns (C npupawenmamm D/4) gatinka unu daHToma, B TO BpEMsi KaK NOBEPXHOCTb AaT4uKa OcTaeT-
CA MOITHOCTbI0 aKyCTUYECKU CBSI3aHHOW C OKHOM CKaHMPOBaHWS haHToMa.

K.2 2D-peweTkn, paboTtaowme B pexxume chopmnposanuna 3D-usobpaxkeHnini gna onpeaeneHna 3HaAaYEeHNN
OCLU B 3aBNCMMOCTH OT FNY6GMHbI AN BOCCTAHOBSEHHLIX U306 paXeHWN

Bca nanyyaowas noBepxHOCTb AaTHMKA A0MmKHA GbITb MOCTOSIHHO aKyCTUYECKU CBA3aHA C OKHOM CKaHUPOBAaHUSA B
Xofe nepemMeleHni aatinka unu haHtoma Ha pacctosHne D/4, n B KaXaoM NONoOXeHUN 4omkeH GbiTb 3anMcaH nornHbIn
Habop 3D-pgaHHbIX. 3aTem MOryT 6biTb NPOaHanNU3npoBaHbl HAGOPLI BOCCTAHOBIIEHHBIX U306PaXKeHNIN ¢ «NNOCKOCTSIMU
CKaHMPOBaHUsI», NepreHgnKyNAPHbIMU HanNpaBsneHWio NepeMeLLEHNS U HAXOASILLMMUCS B OAUHAKOBOM NONOXEHUM OTHO-
CMTENBHO AaT4MKa, € onpeaenexvem anavenuin OCLL -, B 3aBUCUMOCTY OT rMy6uMHBI.

MpumeyaHwune— bonbwoi 06bemM AaHHbIX, KOTOPbIE HEOBXOAUMO XPaHUTL, MOXET caenaTb 3Ty METOAUKY
HeOCYLLECTBMMOW.
K.3 Mexanunuyeckue 3D-patumnkm, paboTtatowme B pexxnme chopmmpoBanmns 3D-n3o6paxennn

ManoeeposiTHO, YTO MOryT GbiTb NONMy4eHbl 3HaYEHUA OCll¢ B 3aBncnmMocTy oT ry6uHbI, NOCKOINbKY MarnoBeposiTHO,
YTO BCA M3Ny4aloLLas MOBEPXHOCTU JaTunka ByAeT NoCcTOSHHO akyCTUYECKM CBA3aHa C OKHOM CKaHMPOBaHUS MPU Nepeme-
LEeHNAX AaTymka unu paHToma Ha pacctosiHue D/4.
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Apunoxenne QA
(cnpaBouHOe)

CBepfieHUA 0 COOTBETCTBUMU CCINOYHbIX MeXAYHapOoAHbIX CTaHAapTOB HAaUUOHANbHLIM CTaHOAapTam

Tabnuuya JAA

0O603HaueHue CCbINOYHOro
MeX[AyHapOoaHOro cTaHgapTa

CreneHb COOTBETCTBUSA

0603Ha4YeHne U HaMMeHOBaHKe COOTBETCTBYIOLLIErO
HauUoHaNbLHOro craHaapTa

IEC 60050-802:2011

*

IEC 61391-1:2006 IDT FOCT P M3K 61391-1—2011 «O6opyaoBaHne meanumnH-
CKOe ynbTpasByKoBOe amnarHoctudeckoe. Yacts 1. O6wme
Tp660BaHMF| K MeTOAUKam Kanuﬁpoam CNcTem namepeHunn
paccTosiHUNy

IEC 61391-2:2010 IDT FOCT P M3K 61391-2—2012 «[ocyaapcTBeHHan cuctema

obecnevenus eguHcTBa namepenun. O6opyaosaHne meau-
LMHCKOE ynbTpa3BykoBoe guarHoctudeckoe. O6wme tpebo-
BaHWS1 K MeTOAMKAM U3MEPEHUR MaKCMManbHOW rnyOuHbI
30HAVMPOBaHUS U AUHAMUYECKOrO AnanasoHa»

BETCTBUA CTaHOAAPTOB!

- IDT — naeHTn4YHbIE CTaHAapPTLI.

* COOTBETCTBYIOLMI HALMOHANBHBIN CTaHAAPT OTCYTCTBYET. [lo €ro NPUHATUS pekoMeHAyeTCs1 NCNOMb30BaTh Ne-
peBoa Ha PYCCKMii A3bIK JaHHOTO MEXAyHapoAHOro craHaapTa.

MpuMeyaHn e — BHacTosiwel Tabnuue Ncnonb3oBaHo crneayiowee ycnoBHoe 0603Ha4YeHne CTENeHn cooT-
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