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BeepeHve

HacToswwmii ctaHgapT o606wWwaeT TpeboBaHMsA K haHTOMY C Liefbo onpeaeneHs BepoaTHOCTU 06Hapy-
XEHWNA Mo OTHOLLIEHMIO KC/labooTpaxarLWmM (KUCTONOA06HbIM) 06 beKTaM 415 /TH06bIX TUMOB 3X0-UMMY/IbCHbIX
[AaTYNKOB, 3a UCK/IKOYEHMEM (BO3MOXHO) 20-0aTHUKOB CO cheprnyecKor NOBEPXHOCTbLIO peLleTKn. YNbTpasBy-
KOBbl€ 3X0-UMNY/bCHblE CKaHepbl HaXOA4AT LWMPOKOe NPUMeHeHe B MeAULMHCKOWN MPaKTUKe AN NonyyYeHns
N306paXeHUn MArkux TKaHel Bcero opraHmsama 4vesioBeka. C MOMOLLbIO 60MbLIMHCTBA Y/bTPAa3BYKOBbIX
39XO-MMMY/IbCHbIX CKAHEPOB NOJTy4atoT M306paKeHNss TKaHel B NJI0CKOCTN CKaHMPOBaHWSA B peXxnmMe peasibHOro
BpPEMEHU NyTeM NPOonyCcKaHUs Yy3KOro UMMyJ/IbCHOMO y/ibTPa3BYKOBOIO flyya yepes nccnegyemblii cpes TkaHn n
BbISIBNIEHNS 9XOCUTHA/IOB. FTEeHEPUPYEMbIX 3a CHET OTPaXKEHWS Ha rpaHuMLax TKaHM 1 paccesHusa B TKaHaX. Kak
npaBunio, CkaHNpoBaHue, hopmupytoLlee Kaap n3obpaxeHus, NoBTopseTcs B meHee 20 pa3 B cekyHAy, YTO
NPUBOAUT KOTOGPaXEHUIO N306paXeHNs B peXxuMe peasibHOro BpeMeHu. KaknpaBuio. 0cv MMMYbCHbIX yyeli
nexat B N/IOCKOCTU CKaHMPOBaHMSA.

[ANnA paboTbl B pexume nepegadn/npnema c Lenbio reHepaunm/obHapyXXeHns ynbTpa3ByKOBbIX CUTHAI0B
NPVUMEHSII0T pPas3/IMyHble TUMbl 4aTYNKOB. JIMHEHbIe pelweTKn, B KOTOPbIX OCK BCEX JlyYeit napansienbHbl gpyr
Apyry, 4To B pe3ynbTaTe NPMBOAUT K (DOPMMPOBAHUIO MPSMOYTOIbHOIO U306paxeHus, COCTOAT M3 COTeH
napannenbHbIX NpeobpasoBaTe/lbHbIX 3/1IEMEHTOB C NOAMHOXECTBOM CMEXHbIX 3/1EMEHTOB, NPON3BOAALLNX
MMMy IbCbl MOOYepeaHO. KOHBEKCHMbIE PeLLeTKN CXOXMU CIMHENHBIMY, HO YaCTb MOBEPXHOCTU B pe3ysibTaTte pac-
NOJSIOXEHNS 3/1EMEHTOB MMeeT (hOopMY KOPOTKOro MPSMOro LMANHAPA C KPYT/1bIM CeYeHMeM, Npy 3TOM 3/1eMeH-
Tbl pewweTKn pacnosioXeHbl NapannesibHoO ocu unuHapa. Pagnmyc KpuBmusHbl umnunHapa (M, cnegosaTenbHO,
peLeTKn) MOXeT MMeTb 3HayeHnsa 0T0.5 10 7 cM. KOHBeKCHas pelueTka (hopmMupyeT CEKTOPHOE n3obpaxeHue,
NOCKOJ/IbKY OCK /ly4a pacxoAsaTcs BeepoM Hag NNOCKOCTbIO CKaHMpoBaHUsA. das3npoBaHHas pelleTka nmeer
NNHeliHOe pacnosioXeHNe 3/1IEMEHTOB, NPV KOTOPOM BCE 3/1IEMEHTbI AeiICTBYIOT BMecTe, (DOPMUPYS MMYbLC, @
HanpasieHne 1 hokyc U3/1y4aemMmoro nmnysbca onpeaesneHbl BPpEMEHHbIMU XapakTepucTrkaMmy Bo30yxaeHus
3afieMeHTOB. Pa3upoBaHHas peLleTka oOpMUPYeT CEKTOPHOE n3obpaxeHune. pyrumMm TMNOM CEKTOPHOIO CKaHe-
pa siBNsieTcs MexaHU4YeCcKunii CeKTOPHBbIN CKaHep, B KOTOPOM OA4HO3/1IEMEHTHbIV faTUnK Un AaTUMK C KO/IbLEBOM
peLLeTKOW BO BPEMSI UMMY/IbCHbIX SMUCCUI BpallaeTcs BOKPYr HENOABWXHON OCW. Bce onncaHHble BblLle TUMbI
[AaT4YNKOB 06bIYHO paboTatoT B Anana3oHe 4acToT oT 2 40 15 MI'y. KKOTOPOMY U NPUMEHSAETCA HAaCTOALMIA CTaH-
Aapr.

2-mepHas (2D) pelueTka orpaHMynBaeTCca pALOM 3/IeMeHTOB AaTyuuka, pacnpefesieHHbIX Ha naowaan
KBagpara nnn cepuyeckoro cermeHTa. Takaa pelweTka NpUHUMaeT OTPaKeHHblIe OT TPEXMEPHOro ob6bema
CUrHasIbl U MOXeT hopMmnpoBaTb N306paxeHns, COOTBETCTBYIOLME NH06GOI MI0CKOV MOBEPXHOCTU, pacnoso-
XXeHHO! BaTOM 06bemMe. B MexaHnyecknx 30-gaTumkax c KOHBEKCHON pelueTKol (KoHBeKcHas pewweTka 3D MD)
KOHBEKCHas pelueTka CKaHupyeT n3obpaxeHune npu MexaHM4eCckoM BpalleHn BOKPYr OCW. fexatlleli B nioc-
KOCTU N306paxXeHnst Wn Ha NPOAOIIKEHNM STOW NIOCKOCTU. MexaHn4vecknini 30-4aTUmK C IMHENHO peLleTKomn
(nnHeliHan peweTka 3D MD) aHasiorMyeH gaT4ynKy ¢ KOHBeKCHo peweTkoi 3D MD. B KOTOpPOM paanyc KpuBus-
Hbl peleTKkn 6ecKkoHeYeH, a cama pelueTKa Uiy BpalliaeTcs BOKPYr OCU, Uan NocTynaTesibHO nepemeLiaeTcs
neprneHAMKyNAPHO MI0CKOCTU CKaHMPOBaHWUA NIMHEeNHON peleTkn. O630p cyulecTByowmx 3D- 1 40-cuctem
npuBegeH B 1.5 10.2.2 [1].

OfHUM M3 CpefCTB UCNbITaHWI CUCTEMbI BU3yanmM3auun ynbTpa3ByKOBOr0 3X0-MMMYJ/IbCHOrO ckaHepa
ABNSETCA KOMMYECTBEHHOE onpeesieHne CTeneHn oTIMUYNA MesTIKOro KUCTONoA06HOro (cnabooTpaxaroLero)
06beKTa OT OKpy>XKatoLeli MArkoi TkaHu, T. . CTeneHn OT/INYnNSA, NPy KOTOPOWM MenKuii KUICTONoA06HbIN (crnabo-
oTpaxaroLmii) 06bekT MOXeT 6bITb BbISIB/IEH B OKPY>XXatoLLeit MArkol TkaHn. PasyMHO NpeanonoXnTb, YTO HYeM
MeHblle cnabooTpaxatlwas cepa, BbisBASAeMas B onpenesieHHOM MOMOXKEHUN, TeEM Nyulle paspelueHne
cKaHepa, T. e. TeM Jlyylle OH O4YePTUT rPaHuULbl aHOMaJTbHOTO 06 beKTa, Hanpumep onyxosu. B ybTpasByKoBbIX
39X0-MMMY/IbCHbIX CKaHepax BblAeNA0T TP KOMNOHEHTa MPOCTPaHCTBEHHOIO pa3peLleHmns:

- 0CeBOe paspelleHune (napasnesibHO HanpaB/EHUIO PacnpoCTPaHeHUA MECTHOro MMy bca);

- nonepeyHoe paspeLleHne (NepneHAnKYISPHO HanpaB/IeHNIO PacnpocTpaHeHNs MeCTHOro NMNynbca n
napasifiesibHO M/I0CKOCTU CKaHUPOBaHUSA);

- paspeLlleHme no TosiwmHe (NepneHAnKyNSpPHO HanpaBeHMIo pacnpocTpaHeHss MECTHOIO UMNYysbca n
N10CKOCTU CKaHMPOBaHUSA).

OceBoe pa3pelleHne 06blYHO, HO He BCerga Bblllie, YeM NonepeyHoe paspeLleHne u paspeLlleHme noTos-
WnHe. MNoaToMy BCeM TpeM KOMMOHeHTaM JOJ/IKHO NpuaaBaTbCa paBHOe 3HaYeHne Npu OLeHKe BepPOSiTHOCTMN
o6HapyxeHusi. Cpepa He nmeeT NpPeAnoYTUTENbHOM OpUeHTaLumM U NO3TOMY ABASEeTCA Hauayulen qoopmon
[OJ151 KACTONOA06HOro 06 bekTa rno Asym npuynHam. Bo-nepsbix, BCeM TpeM KOMMOHEHTaM pa3speLleHus npuga-
eTCs paBHbIi BEC. BHE 3aBMCUMOCTY OT Hanpas/ieHns nageHus nyya. Bo-BTopbIx, Hanpas/ieHWe pacnpocTpa-

\%
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HEHVSA NajatoLLero yya acny4vae Ncnosib3oBaHUs KOHBEKCHO 1 ha3npoBaHHO pelleToK 6yAeT CyLecTBEHHO
BapbUpOBaTbLCA B 3aBNUCMMOCTU OT TOTO, e MMEHHO HaxoAnTCcs 06 bEKT B 0TOGpaxaeMoM o6beme.

BaxHO, 4Tob6bl PhaHTOM MNO3BOJIA/ MPOBECTU KOSIMYECTBEHHYIO OLLEHKY BEPOATHOCTU OOHAapyXeHus B
npeaenax BcerooTobpaxaemMoro gnanasoHa rinyouH; Takum 06pasom, BaxHO, 4To6bl cnabooTpaxatowme cie-
pbl UMENUCb NPakTUYeckn BO BCEM OKHe CKaHMPOBaHNA. ®aHTOM, OrpaHUYEeHHbI NJI0CKON NOBEPXHOCThLIO CKa-
HUPOBaHUA. NPUeMNEM 47151 IMHENHOW pelleTkn, da3npoBaHHOW peLleTKn Uan Naockoi 20-peweTKn, HO He
ONSA OCTaNbHbIX TUMOB peleTkn. Kaxablii N3 haHTOMOB, OMMCaHHbIX B HACTOSALLEM CTaHAapTe, COAEPXUT Ha
BCex rnybuHax pacnpegeneHHble No cyvyaliHoMy 3aKoHy cnabooTpaxarolime cgepbl paBHOro gunametpa [2J,
3TO TaKXe OTHOCUTCA KhaHTOMaM, pa3paboTaHHbIM A4J151 UCTbITaHU KOHBEKCUbIX (KPUBOJIMHENHbIX) PELIEeTOK.

HacTtoawwnii ctaHpapT saBnseTca npsaMbiM npumMeHeHnem IEC/TS 62791, ABAAOWErocs TeEXHUYECKUM
ornncaHmnem, rnoAroToB/IEHHbIM TEXHUYECKUM KOMUTETOM M3K 87 «YnbTpasByk».

TeKCT MexayHapo4HOro IOKyMeHTa OCHOBaH Ha cnefyoLwmnx JOKyMeHTax;

MpoekT TS OTUeT 0 rosIocoBaHUM

87/554/DTS 87/570/RVC

MonHy nHopmaLmMio O rosI0COBaHNN MO YTBEPXKAEHWNIO MEXAYHapOAHOro AOKYMEHTa MOXHO HaliTK B
oTyeTe O ro/1I0COBaHNK, KOTOPbIN YKa3aH B NpMBeAEHHON Bbile Tabnuue.

Pepakuma mexayHapoAHOro AOKyMeHTa noArotoBsieHa B cooTBeTcTBUM € AupektuBamu NCO/M3IK.
4yacTb 2.

TepMUHbI, BbleNeHHbIE XXUPHbIM WPUMQTOM, onpejesieHbl B pasgene 3.

Vi
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HALWMWOHANBbHBIN CTAHAOAPT POCCUMNCKOMN PELEPALNMN

TexHuKa ynbTpasByKkoBas
CKAHEPbI 2XO-UMNYNbCHbIE

Cna6ooTpaxatouue cpepmyeckme aHTOMbl U METOAbI UCTbITAHUA AN MOHOXPOMHbIX MegULUH-
CKMX Y/IbTPa3BYKOBbIX annapaTtos, MPUMEHSEMbIX C AAaTUMKaMU PasfiMyHbIX TUNOB

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

fata BBegeHns — 2018—07—01

1 O6nacTb NpUMeEHeHUs

HacTtoswwnin cTaHgapT onpegensieT TepMUHbl U yCTaHaBAMBaeT MeTOAbl KO/IMYECTBEHHOM OLEeHKM
kayecTBa hOPMUPOBaHNA N300paXeHNn yNbTPa3BYKOBbIMU CKaHepamu 8-pexunma, paboTarlmnmMmmn B pexmme
peasibHOro BpemMeHu. B gaHHbIX cKaHepax NCNosib3yTCA AaTUmky criegyrowmx Tunos (cm. 7.6 n 10.7 [1]):

a) AaTyuku ¢ hasmpoBaHHbIMU peLleTkamu;

b) AaTYMKM C NMNHEVHbIMW peLlleTKkamu;

C) AAaTUYMKN C KOHBEKCHbIMU pelueTkamu;

d) mMexaHuyeckne CEKTOPHbIe AaTUNKN:

e) 30-pgatuumkun, paboTalouwme B pexmme oopmmpoBaHus 20-n3obpaxeHuns (cm. npunoxeHue K);

0 30-patuuku, paboTtawolme B pexvmme hopmmpoBaHua 30-n306paxeHns ANa orpaHUYeHHOro ymcna
HabopOB PEKOHCTPYMPOBAHHbIX 20-M306paxXeHunii (CM. npuioxenune K).

MeToAurka ucnbiTaHUs NpMMeHMMa K gaTunkam, paboTtalowmm B ananasoHe 4acToT oT 2 o 15 Mry,.

2 HopmaTuBHbIE CCbIIKU

B HacToslWwem cTaHAapTe NCMNO/b30BaHbl HOPMaTUBHbIE CCbIJIKU Ha CTaHAapThbl U ApYrue HOpPMaTUBHbIE
[OKYMEHTbI, KOTOPble HEO6XOANMO YUUTbIBATbL NPU €70 UCMO/b30BaHNN. 15 4aTUPOBaHHbIX CCbIIOK MPUMEHS-
10T TO/TbKO yKa3aHHble n3gaHus. 4ns HegaTMpoBaHHbIX CCbIIOK MPYMEHSIOT camble NocnegHue n3gaHus (BKIto-
yas fitobble N3MEHEHNA 1 NOMNPaBKM).

IEC 60050-802, International Electrotechnical Vocabulary — Part 802: Ultrasonics (MexayHapogHblii
3/1eKTPOTEXHUYECKUI cnoBapb. YacTb 802. YNbTpa3Byk) (40CTyneH Ha http7Avww.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/1bTpa3sBykoBasi TEXHU-
ka. CkaHepbl, paboTatoLmne No NPMHLMMY OTPaXKEHHbIX MMMYNbLCOB. YacTb 1. MeToAbl kKainbpoBaHusa NpocTpa-
HCTBEHHbIX N3MePUTEsIbHbIX CUCTEM N N3MEPEHMSI XapPaKTEPUCTUKN OYHKLNM PaCCesAHUS TOUKN CUCTEMBbI)

IEC 61391-2:2010, Ultrasonics — Pulse-echo scanners — Part 2: Measurement of maximum depth of
penetration and local dynamic range (YnbTpa3sBykoBasi TexHuKa. CkaHepbl, paboTatoLime no npuHUmMny otTpa-
XXEHHbIX UMMNY/IbCOB. YacTb 2. I3MepeHre MakCUMasibHOW rNy6UHbI NPOHUKHOBEHWSA U JIOK&U/IbHOTO ANHAMMYec-
KOro guanasoHa)

"B TekcTe IEC/TS 62736.2016 owmbBGO4YHO MNpuMeHeHa HefaTupoBaHHas CCbUIKa: AO/MKHA ObITb CCbUIKa Ha
IEC 61391-1:2006.

M3paHue odurynanbHoe
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3 TepMuHbI nonpeaeneHusd

B HacToslwem cTaHgapTe MUCMNo/b30BaHbl TEPMUHBLI 1 onpeaeneHns, npusegeHHble B MOK 60050-802,
M3K 61391-1. B TOM uncne criegyroume TepMnUHbI C COOTBETCTBYOLWMMW ONpeaesieHNAMMN:

3.1 akTMBHas paboyasi NOBEPXHOCTb AaTuyumka (active area of a transducer): NoBepPXHOCTb, Ha KOTO-
poi pacnpegeneHbl n3nyvarouwme/npnemMHble 3NeMeHTbl gaTyunka.

3.2 KoaphpumumneHT ob6paTHOro paccessHusi; BSC (backscatter coefficient; BSC): BHyTpeHHee CBOIi-
CTBO Matepuarsna npu onpeaeneHHol YyactoTte, paBHoe gudhepeHunaribHOMY CEHEHMIO PACCESHNA Ha eANHN-
Ly o6bema npu yrsie paccesaHmsa 180" 1).

NMpunmeuaHune — Cwm. (4),(5), [6).

[M3K61391-1:2006. 3.6]

3.3 cnabooTpaxatowasa cpepa (tow-echo sphere): Cdrepnyeckoe BktoyeHne BhaHToMe C KO3 hu-
LMEHTOM 06paTHOro paccessHUs HEMHOTO MeHbLUVM, YEM COOTBETCTBYIOLLEE 3HAUEHME [N1S1 OKPYXXAtoLLEero
TKaHeMMUTUPYIOLLErO MaTepuana.

MpumeyvyaHune — Bce cnabooTpaxatwLime cgepsl B paHTOME NMEIT OLNHAKOBLIA UaMETpP C AONYCTUMbIM
OTK/NIOHeHneM *1%.

3.4 pnameTp cnabooTpaxatouwei cdepsbl; D (tow-echo sphere diameter. D): AuameTp cnabooTpaxa-
HOLWMX BKIHOYEHWN B haHTOMeE.

MpumeyaHune — OBGbLIYHO cynTaeTCs, YTO ace crnabooTpaxarwLme cepbl B KOHKPETHOM (haHTOME MMET
oAuHakoBbli AnameTp D. JonycTumoe OTKNOHeHWe agnameTpa coctaBnsaeT* 1 %.

3.5 nukcenb (pixel): HaumeHblwnii pa3mep NPOCTPaHCTBEHHOrO 3/1IEMEHTa WX sYelikn npeacTaBne-
HUA N300paxeHnsi B BUAE LNPOBOI 2-MepPHOI MaTpuLbl.

Mpume yaHmne 1- Kaxgplii NUKCeNb nMeeT agpec, COOTBETCTBYIOLWUIA €ro NONOXEHUIO B MaTpuLe.
MpnumeuvueH ne2 — MNuKcesb — COKpaLleHVe TePMUHA «3N1EMEHT n3obpaxeHuna» (picture element).

[M3K61391-1:2006,3.23]

3.6 3HaueHwne nukcens (pixel value): LlenoyncneHHoe 3HayYeHMe ypoBHA 06paboTaHHOro curHana unn
LLeN1o YMCNeHHble 3HaYeHns 06paboTaHHbIX YPOBHel LBeTa, BbIBOAUMbIX Ha AUCNNEN /151 KOHKPETHOTO NMUK-
cens.

MpumevyaHne — B aucniee co Wkanoii B OTTEHKAX CEPOro 3HAYeHUe nukcens npeobpasyeTcs B APKOCTb
cornacHo onpegeneHHo, 06bIYHO MOHOTOHHOW, PYHKL MK, LienoyncneHHble 3Ha4eHns, npeacTaBnsioLwme wkany ceporo,
n3MeHATcAoT O (YepHbIii)fo02<m- A(6enblit), rae M npegctaBnsieT coboil NoNoXnuTenbHoe Lenoe.obblYHOHa3bIBaeMoe
6uTOBOI rNy6uHON. Takum obpasom, ecnn M = 8. Hanbosbllee 3HaYEeHNE NMUKCEeNS B MHOXeCTBe cocTaBuT 255.

3.7 oumndpoBaHHbIe AaHHble n3obpaxeHns (digitized image data): [ByxmepHbI/i HA6Op 3Ha4YeHu
nukcesnemn, Nony4veHHbI B pesynbTate (OPMUPOBaHUS YbTPa3BYKOBOro M306paXeHNs U3 Y/1bTPa3ByKOBbIX
3XOCUTHaNOB.

3.8 cpogHoe 3HaueHue nukcens; MPV (mean pixel value; MPV): CpenHee 3HauveHue nukcenen,
yCTaHOBJIEHHOE Ha naowaan A nsobpaxeHus paHToma, rge A — HekoTopast nnowab, MeHbLlas, 4em nso-
waab Kpyrac gnametpom D.

MpunmeuaHune 1— BbipaxeHne «HekoTopas nouwafb, MeHbLIAA YeM» BBEEHO B KAYeCTBE YaCTUYHOW KOM-
neHcauuu 3a adphekT YacTUYHOro o6bLema a usmepeHun no TonwmHe [3].

MpumeuaHune 2— DdPeKT YaCTUYHOTO 06BbEMA — TEPMMUH, LUMPOKO MPUHATLIA B KOMNbIOTEPHON TOMOrpa-
humn (KT) n MarHUTHO-pe3oHaHcHo Tomorpaduv (MPT), o3HavalLWmii, 4TO eciv 06bEKT MeHee TOMLWMHbI cpe3a, To cUr-
Han 6yaeT BKAOYaTb BKIaj CO CTOPOHbI 3TOT0 06beKTa 1 CO CTOPOHbI OKpYXatLiero ero marepvana. Hanpumep, eciu
06beKT NpeAcTaBnseT coboii cchepy, TO BKNaZ B CUrHaN 6yAeT BHOCUTLCA CO CTOPOHbI OKpYXatoLLero aTy cdepy matepua-
na, ycoBHO — 3TO UWAWHAP C paAnycoMm, paBHbIM paguycy cdhepsbl, nepneHankynspHbIM cpesy. B ciyyae cynbTpasBykoMm
cpe3 cooTBeTCTBYeT Npodusto Nyya, NPOXoAsALLEero no ToALMHe.

" KoadhhrLMeHT 06paTHOro paccesiHns paBeH OTHOLLEHMIO aKyCTUUYECKON MOLLLHOCTM, paccesitHHOM nog yrnom 180° k
HanpasfeHWI0 Najawlero nyyka B eAUHUYHOM O06beme, K MHTEHCMBHOCTM najalolero nyyka B COOTBETCTBAM C
FOCT P 55717—2013.
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3.9 uHTepBan rnyo6uHbl (depth interval): Pazmep cermeHTOB M306paxeHns No rnybuHe, Ha KOTopble
[enntcs 06nacTb N306paxeHns AN BbluncneHnsa 3HavdeHmin OCLLc B 3aBUCUMOCTM OT ry6UHBI.

MpumevyaHne 1- OnbiTonpegenernns sHaveHnin OCLLUC B pa3nnyHbIX Cyvasx NPpUBes K 3ak/Tl0UYEHNI0 O TOM.
41O A9 (haHTOMOB, cofepxalynx cnabooTpaxatLme cepsl AnamMeTpom 3.2 4 MM. OCTATOUYHbIM SABASETCA UHTEpBas
rny6uHbl B 5 MM. a 519 paHTOMOB, cofepxalymx cnabooTpaxatwme chepbl guameTpom 2 MM. — UHTepBas rny6uHbl B
2 MM.

MpumeyaHune 2— MakcumanbHas rnybuHa (rnybuHa nons) npeacTtasnseT co60it cymmy Habopa coceHux
MHTEepBasioB IMy6GMHbI: TakuM 06pa3om, ecnu riny6uHa nons coctasnseT 14 cM n Kaxablii MHTepBan rny6uHbl oxBaTbiBaeT
5mm = 0.5cMm, ToOYUncno MHTepBanoB rNy6uHbl cocTaBnuT 14 cm.'0,5cm = 28.

MpumeyaHune3 — MNpaAMoyronbHasa naowajb CKaHMPoBaHUA byeT pasfeneHa Ha ropu3oHTasibHble No0Chl,
nnouafb CEKTOPHOTO CKAaHMPOBaHWA ByAeT pasfenieHa Ha yr/10Bble CErMeHTbl KO/bLa, B KOTOPbIX YI/10Bble rpaHuLibl onpe-
[ensaTcsa yrnom cekropa (CM. pucyHokB.2 d). BepTukanbHas npoekuns aTuxX CerMeHToB NIoLWaamn a HanpasaeHum no Ton-
LMHe byaeT co3faBaTb CerMeHTbl 06beMa, aHanornyHble 6:10kamM 1 HaCTUYHBIM LIUTMHAPUYECKUM 060/104KaM TOLLNHOM,
paBHO HTepBany rMy6nHbI COOTBETCTBEHHO.

MpumeuvyaHune 4 — NHTepsBan rnybuHbl BolpaxaeTcs B MUIINMETPAX, MM.

3.10 BeposATHOCTb 06HapyxeHus (detectability): UncneHHoe 3HaueHne, KOIMYECTBEHHO onpeaensio-
Lee BEPOSITHOCTb TOrO, YTO HabNtoAaWMii YesloBeK 0GHAPYXUT 06 BEKT HA U30GPaXKEHUN C TOUEYHbIM LLIYMO-
BbIM (DOHOM (Cneknammu).

3.11 oTHOweHWe curHan/wym Bo6GAACTN NOPaXEHUA TKaHel AnAa N-Hov cnabooTpaxatouen cge-
pbl; OCLWWnN (lesion signal-to-noise ratio for the n-th low-echo sphere; LSNRnN): YncneHHoe 3HayeHune, konu-
YeCTBEHHO orpejensloliee BEPOATHOCTb O6HapyXeHus B (paHTOMe B MakKpOCKOMNUYECKUW OAHOPOAHOM
OKpy>atolieMm (hoOHOBOM MaTepuase MakpoCKONMYeckn o4HOPOLHON craGooTpaxatoLei cdepbl ¢ LeHTPOM B
cermeHTe o6bema, orpaHM4eHHOM 3a4aHHbIM MHTEPBas/IOM FY6UHbI.

MpumeyaHune — CnabooTpaxawlue cdepbl C LEeHTPaMu, PACNOIOXEHHbIMY HA paccTosHU MeHee 2D oT
60KOBOVi rPaHuULLbl N306PaXKEHUS, NCKNIOYAIOTCS.

3.12 cpegHee OTHOWeEHWe curHan/wym B o6s1aCTU NopaxeHusa TkaHel; OCLUc (mean lesion
signal-to-noise ratio: LSNRM): CpeaHee 3HauyeHVe OTHOLWIEHWUI cUrHan/WwymMm B 06/1aCTAX NOPaXeHUA TKaHew
AnsicnabooTpaxatowmx cdep, LeHTPbI KOTOPbIX /ieXaT BCcerMeHTe 06bema, orpaHM4YeHHOM 3aaHHbIM UHTEp-
BasioM rnybuHbl B oaHTOMeE.

MpumeyaHune — CnabooTpaxatLme cepbl C LeHTPaMMK, PACNO/IOXEHHbBIMW Ha paccTosiHuM meHee 2D oT
60KOBOW rpaHULLbl M306PaXEHUSA, UCKTHOYAIOTCS.

4 O603HayeHud

Cumeon 3HaueHve TyHKT

A Mnowaab Ha NN10CKOCTU N306paXeHUs, BbiGpaHHaa ANsA BbluncneHns MPV 3.8

escO*. KoadhcpuuymeHT ob6patHoro paccesHus 3.2

BSCijjeo

D [OunameTp cnabooTpaxatoweli cdepbl 3.4

d Llenoe uncno ANa BblYUCAEHUA UHTEPBANOB Fy6UHbI El

1.JK Llenble yncna, cooTBeTCTBYOLWME psagam, cTonbuam 1 HanpasAeHWo No TONLW - 8.2
He Ky6u4ecKoii pelleTkn COOTBETCTBEHHO

1 (8 npunoxe- KoadhpuuneHT, npuHMmatownii 3HaueHus 1 unm 2. ykasbiBatolme Ha Ty uiu apy- dopmyna

Humn F) rylo CTOPOHY haHTOMa, Ha KOTOPOIi pacnonioxeH oTpaxartesb r-1>

OClc CpefHee OTHOLEHUE cUTHaN/WyM B 061aCTW NOpaxXeHUst TkaHel 3.12

OCLUs OTHoOLWeEHMe CUrHan/Wym B 061acTv NOPaxeHus TKaHei ansa n-Hoi cna6ooTpaxa- 3.11
toweit cpepsl

u, CpegHee Bcex MPV ¢ ueHTpamu, nexawumu B npegenax cermeHta oovema d. ¢ E.l
MCMNO/Ib30BaHMEM BCEFO Habopa M306paxeHuii

MPV CpepgHee 3HaveHne nukcens 3.8

(MPV)Ne MPV B Toukax ijk ky6uyeckoii peluetkn 8.2
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OKOHYaHne Tabnuubl

Cumson 3HaveHne TTyHKT

(MPV)n= sln MPV, paccuntaHHoe Ha nnowaan A c LeHTpom B npoekuyun (XCMn. yCMn) Ha 8.2
NJ0CKOCTb N306paxeHus, Gnmkaiiweii kK zCM

N O6bLiee YMCNO BbISIBNEHHbIX ClabooTpaxarLwmx cep ¢ LeHTpaMu B CermeHTe 8.3.2
o6bemMa, orpaHMYeHHOM MHTepBasioM ry6uHbl (BKIoYasi Bce kaapbl M3obpa-
XEeHWA)

n Llenoe uncno gna nogcyeta cnabooTpaxarowmx cgep 311

P{n) BepoATHOCTb HaNMuusi v LEeHTpOB cnabooTpaxawlwux chep B NPOU3BOSIbHO 6.2.4
BblGpaHHOM o6beme 1 mn

=1 3KCMOHEeHTa 3aBUCUMOCTHM 4acToTbl OT KoadhduLMeHTa 06pPaTHOTO paccesHUs 6.3

R, UN, CpepnHue 3HauvyeHWs NMUKCENSI Ha CTOpPOHax haHToOMa c oTpaxaTenem u 6e3 dopmyna (F.1)
oTpaxaTtens
MPV. paccuntaHHoe Ha nnowagn A c LeHTpoM B npoekumun (xCMn. yCMn) Ha 8.3.2

«un. * (mp*),
N0CKOCTb M306paxeHns, 6amxkanwwein K Zcm

AmBhn CpepgHee 3HauyeHune Bcex U PV Ha 3a4aHHOI Na10CKOCTM N306paXeHuns, LeHTpbI 8.3.2
KOTOPbIX HaxoAsTcs B npefenax Kosbla, OrpaHW4YeHHOro paguycam, pas-
HbIM (3/4)0 1 2D. c UeHTpOM B koopAnHaTtax Sl

So* CraHfapTHoe oTK/I0HeHKe Bcex MPV ¢ LeHTpamu, nexalyumu B npegenax cer- E.l
MeHTa 06beMa d. C UCNOJIb30BaHMEM BCETO Habopa M3o6paxeHuii

«cMmn- YCMM 20Mn KoopAuHathl LeHTpa macc n-Hoit cna6ooTpaxatouwei cdepbl E1l

T Mpoekunn x- 1 y-KoopAUHAT LLeHTpa Macc N-HOW cnabooTpaxatowein cgepbl 8.2
(xCbh. yCbin) Ha 61mxaiilyo NI0CKOCTb N306paxeHns

v CpepgHee uncno LEeHTPOB cnabooTpaxarwLwmx chep Ha MUAIUANTP 6.2.4

CTaHgapTHOe OTkNOHeHue Bcex MPV. cocTaBnsiownx Smen 8.3.2

5 O6LMe yC/oBUS 1 YC/IOBUSA SKCMlyaTaumm

TexHnyeckune xapakTepnUCcTUKM, KOTopble NpefoCcTaBNseT N3roTOBUTENb, AO/DKHbI MO3BONASATL NPOBOAUTL
NX CpaBHeHMe C pe3ysibTaTtaMy NCMNbITaHWUA, ONUCaHHbIMM B HACTOSLLEM CTaHAapTe.

Bce namepeHuns fomkHbI GbITb BbINOTHEHBI NPU C/IEAYIOLWNX YCNIOBUAX OKpYXatoLeli cpeapl:

- Temnepatypa — nntoc (231 3) °C;

- OTHOCUTEeNIbHasA BIaXHOCTb — OT 10 % a0 95 %;

- atTMmocd)epHoe gaBrsieHne — oT 66 o 106 kMa.

Takne cBOlCTBa YNbTPasBYKOBbIX (DAHTOMOB, Kak CKOPOCTb 3ByKa M KOI(PULMEHT 3aTyXaHUs, MOryT
BapbMpoBaTb B 3aBUCUMOCTUK OT TemMnepaTypbl. 18 TOro 4Tobbl ONpeAennTb, COXPaHAKTCA NN OXugaemble
aKycTunyeckue CBOICTBa Npu yKasaHHbIX Bbille YCMOBUSAX OKpYXatoLel cpefbl, HEO6X0AMMO 03HAKOMUTLCS C
TEXHUYECKMMN XapaKTepnucTukamm, onybMkoBaHHbIMU n3rotosutesniem paHtoma. Ecnv cBolicTBa He coxpa-
HSKOTCS, TO ONUCaHHbIE HXKE UCMbITaHUA criedyeT NPOBOAUTL MPU TakMX YC/IOBUAX OKpYXatoLwei cpeabl, Npu
KOTOPbIX C MCNONAb30BaHWeM aHToOMa WM TeCTOBOro O6bekTa MOryT ObITb MONY4YeHbl OXWUAaemble 1
BOCMNPON3BOANMbIE pe3y/ibTaTbl.

6 Heobxonnmoe obopyaoBaHue

6.1 O6wue cBegeHUs

Mpu ncnelTaHNAX, OMNCaHHbIX B HACTOSALWEM CTaHAapTe, c/efyeT NPUMEHATb TKaHenMUTUpYyrowme CbaH-
TOMbI U OLI,VICbpoBaHHbIe AaHHble I/I306pa)KeHI/IFI, nosy4YyeHHble C NOMOLbIO Y/IbTPa3BYKOBOIO CKaHepa.

6.2 FeomeTpunyeckne napameTpbl hpaHTOMOB

6.2.1 ®aHTOMbIANA UCNONb30BAHUA B Anana3oHe yacToT oT 240 7 MIy,
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daHrom [os/hKeH MOo3BONATH MoslyyaTb U3obpaxeHua Ha rnybuvHe He meHee 16 cM 1 obecneymBartb
nosnHoe oTobpaxeHne Kagpa n3obpaxeHuns, NosydeHHOro npu B-ckaHnposaHuu. Mo BceMy Kaapy nsobpaxe-
HUA AN OLEHKN BEPOATHOCTU OB6HapPYXeHNA JO/MKHbI MMeTbCA cnabooTpaxatroume cdepbl, AnaMmeTp aTUX
cdpep A0/1XKeH 6bITb YCTaHOB/IEH NMPON3BOAUTESIEM C TOYHOCTbLIO 10 +1 %. CpefHee Yncio cdep Ha eauHULY
06bemMa f01KHO COCTaB/IATb He MeHee 1 HaMUANUNUTP,04HAKO A0/ 06 bema,CoCToALWero nscdep, He f0K-
Ha npeBbiwaTb 3,3 %. OKHa CKaHMPOBaHMA AO/DKHbI 06ecneynBaTbh KOHTaKT BCeli n3siyyatoLeil MoBepXHOCTU
paTtuunka (akTnBHas paboyvas NOBepPXHOCTb AaTyuka), Npy 3TOM Aefiasd BO3MOXHbIM NepemelleHne gatiymka
Nno BbICOTE Ha LlOCTATOYHOE PacCTOSAHNE Taknm 06pa3oM, YTOObI Hanbosiee BEPOATHOE YMNC/O cdhep, OXBaYeH-
HbIX MI0CKOCTbI0 CKaHNPOBaHUS Ha (DOKYCHOM W11 6/IM3KOM K HEMY paccTOsiIHUK, cOocTaBu/io 25 nnn 6onee npu
MHTepBane rny6uHbl 5MM. 18 afgekBaTHOM OLLEHKN XapaKTepUCTUK BAnanasoHe 4actoT ot 2 40 7 Ml peko-
MeHAyeMblIli guamMeTp cnabooTpaxarLlwmx cdep coctaBnseT oT 3 40 4 MM.

MpumeuyaHue — OgHacna6ooTpaxarwLas coepa MOXET CNYXUTb BKayecTBe AeyXTakuxcgep. ecam nosHoe
BHYTPEHHEE OTPAXEHWE OT MJI0CKOV MOBEPXHOCTM 06ecneynBaeT noslyyeHne OTAeIbHOro U3o6paxeHuns. Mpumep reomert-
pUM NPUBEAEH B NPUIOKEHUN A.

6.2.2 ®aHTOMbI ANA WCNOJ/Ib30BaHWUA B Auanas3oHe 4yacTtoT oT 7 Ao 15 Mlu, Bknwo4asd
«MWKPOKOHBEKCHbIE» peLleTKn

®daHTOM A0/KEH NO3BOMATb NOJydaTb UM306paxeHUs Ha rnybuHe He MeHee 10 cm 1 oGecneynBaTb
nonHoe oTobpaxeHne Kagpa n3obpaxeHns, NOyyYeHHOro npu B-ckaHnposaHuu. Mo BceMy Kaapy nsobpaxe-
HUA 719 OLEHKN BEPOATHOCTU OBGHapPYXeHUNA JO/MKHbI MMeTbCA cnabooTpaxatrouwme cdepbl, AnaMmeTp aTUX
chep fOMKeH 6bITb yCTaHOBIEH NPOU3BOAUTENEM C TOYHOCTBIO 0 +1 %. CpegHee uncnio cep Ha eguHULLY
06bemMafoNKHO COCTaBNATb He MeHee 8 Ha MUINANTP, OA4HAKO A0/ 06 bema, COCTOALLLEro u3cdep, He foK-
Ha npesBbiwaTb 3,3 %. OKHa CKaHMPOBaHMA AO/HKHbI 06ecneunBaTh KOHTaKT BCei n3siyyatoLeil MoBepxXHOCTN
JaTtuuka (akTuBHaa paboyas NOBepPXHOCTb AaTymnkKa), Npy aTOM Aienas BO3MOXHbIM NepemelleHne gatumka
Mo BbICOTE Ha lOCTAaTOYHOE PAcCTOsIHNE Taknm 06pa3oM, YTO6bI Hanbosiee BEPOATHOE YMUC/IO cdep, OXBayeH-
HbIX NJ1I0CKOCTbIO CKAaHMPOBaHMS Ha POKYCHOM UK 6/IM3KOM K HEMY PacCTOSIHUK, COCTaBu/10 25 nnmn 6onee npu
MHTepBase rMy6uHbl 2 MM. 1119 afeKBaTHOWM OLLeHKM XapaKTepucTuke gmanasoHe 4acToT oT 7 4o 15 Ml peko-
MeHAyeMblii guameTp crnabooTpaxarLmx cdep coctaBniseT ot 1 40 2 Mm.

MpumeyvyaHune — OfHa cnaGooTpaxaloLas cdepa MoXeT C/yXUTb BKaUeCTBE ABYX TakUX cdep, ec/im nosHoe
BHYTPEHHEEe OTPaXEHWE OT MJI0CKOV MOBEPXHOCTM 06ecneynBaeT nonyyeHne 0TAEbHOIo U3o6paxeHus. Mpumep reomert-
puM NpuBeaeH Ha pucyHke D.1.

6.2.3 TTOBEPXHOCTM MOJ/IHOITO BHYTPEHHETO OTpaXeHus

[ns dpaHToMOB co cnabooTpaxarowmmmn cdhepamn AnaMmeTpom oT 3 4,0 4 MM NPUeMIeMO Ha/lnymne B HUX
OBYX napansesibHbIX 3epKa/ibHbIX CTEKNAHHbIX MOBEPXHOCTEN, BbI3bIBalOLMX NOSIHOE BHYTPEHHEE OTPaXeHue,
Kak Moka3aHo Ha pucyHkax A.1 nA.2. Ansa chaHTOMOB CO cnabooTpaxarwLwmmn cdhepamu gnameTpom ot 1 go
2 MM NpUemMaeMO Hanume B HUX ABYX NapaifieNnibHbIX NIOCKNX a/TlOMUHNEBBIX NOBEPXHOCTEN, BbI3bIBaOLLMX
nosiIHoe BHYTPeHHee OTpaXeHue, Kak nokasaHo Ha pucyHke D.1; gocTaToO4HbIl/i NokKasaTesb LepoxXoBaTocTh
NOBEPXHOCTU a/TIOMUHUSA COCTaBNAET 6 MKM UM MeHee.

6.2.4 CnyuaiiHoe NpocTpaHCTBEHHOE pacnpegesneHve cinabooTpaxarwmx cpep

XoTs nonoxeHnsa cnabooTpaxarowmx cpep B haHTOMe MOryT ObITb TOYHO 3a/laHbl, NPON3BOACTBEHHbIE
3aTpaTbl 3HAYNTE/IbHO CHUXKAKOTCA B C/1yYaB C/ly4aiHOro NPOCTPaHCTBEHHOTO pacnpeaeneHus.

Cny4aliHoe NMpoCTpPaHCTBEHHOE pacnpepfenieHne cnadooTpaxawwmx cdep B haHTOMe AOCTATOYHO
6113K0 onucbiBaeTCs PyHKLMER pacnpeaeneHmnsi BeposiTHoCTel MyaccoHa:

B Vil 0
n\

rae v— cpefHee YNC/O LEHTPOB cniabooTpaxarowmx cdep Ha MUTAANTP.

Hanpumep, ecnu v =1 n P[1) — BEPOATHOCTb Ha/IMUYNA U LLEHTPOB cnabooTpaxatowmx cep B Npoms-
BOJIbHO BbIGpaHHOM 06beMe 1 M/1. CTaHAapTHOE OTK/IOHEHUE 0 = w2 = 1.

6.3 YnbTpa3ByKOBble CBOWCTBa TKaHeuMutupytowmnx (TW) daHtomos

[ns no6oro chaHTOMa, UCNOb3YeMOro nNpu TeMnepaType ntoc 23 CC. ycTaHOB/IEHbI Criegyoline anana-
30Hbl 3HAYEHWI YIbTPa3BYKOBbIX CBOICTB.

MpumeuyaHune — YcTaHOBNEHHbIE B HACTOSLLEM CTaHAAPTE 3HAYEHNA CBOCTB 1 fOMYCKW B LLIENOM CXOAHbI, HO
He WAEHTUYHbI yCTaHOBMIeHHbIM BM3OK61391-1:2006u M3K 61391-2:2010.
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MnotHocTb: (1,051.0.02)r mn

KoathdhmumeHT 3aTyxaHns, aeneHHblli Ha yacToTy: (0.50 1 0.04) ab «cm 1 MIy 1, ana matepuana cna-
600Tpaxatowmx coep uam (0.70i 0.04) ab cm 1 MIy"1ana chooHoBOro (OKpyxatouiero cnabooTpaxarouime
chepbl) maTtepuasna 1 3HauyeHve AN1a Matepuasna cnabooTpaxarLwmx chep AOMKHO HAXOAMTLCA B Npeaenax
0,046 cm-1 MIu-10T (hOHOBOIO 3HAYEHMS.

CKopoCTb pacnpocTpaHeHus 3Byka: (1540 + 10) m/c- 1.

KoahdunumneHT o6paTtHOro paccesHus npu 4actote oT 2 go 15 MIry: gnsa hoHoBOro matepuana
310'4(cp cm)"1+3aB npuyactoTe 3 MY 1 YacTOTHOW 3aBUCUMOCTH (YacToTa)l rae 354 54. nansa matepua-
na cnabooTpaxatrLlwmx chep — He 6osee muHyc 20 b oTHOCUTEIbLHO POHOBOIO MaTepuana.

JonrocpoyHas cTabubHOCTb, HEOO6XOAUMO 06PaTUTh BHUMaHME Ha TO. YTO B (haHTOMe JO/DKHbI coxpa-
HATLCA UCXOAHble 3HaYeHUs KoadpuymeHTa ob6paTHOro paccesHua B npegenax +5 ab. koadduumneHTa
3aTyxaHusa/4acToTbl B npegesiax + 8 %, CKOPOCTU pacnpocTpaHeHus 3Byka B npegenax =1 % 1 n1oTHOCTM — B
npegenax a2 % BTeyeHNe He MeHee YeM NATU N1eT. ANA TKaHEMMUTUPYIOLWNX MaTepuasioB Ha BOAHON OCHOBE
3TO TpeboBaHMe MOXeT ObITb CO6MI0AEHO MyTeM NepMoANYEeCcKOro MOHUTOPUHIa Maccbl haHToMa, YyCTaHOB-
NeHHOW nsrotoButenem. MNMpu CHMKEHUN MaccChbl Ha 3aaHHY0 BeINYNHY haHTOM MOXEeT 6bITb BO3BpaLLeH NU3ro-
TOBUTESTIO AN BAVMBAHMA AOCTATOYHOMO KOIMYecTBa BOAHOMO pacTBOpa C Lie/iblo BO3BpaTa UCXOAHOM MaccChbl
(1, NpeaAnoNoXUTeNIbHO, Y/IbTPa3BYKOBbIX CBOMCTB) (haHTOMa HaAaTy ero N3roToB/IeHNUs.

7 TMony4eHuve AaHHbIX, NpeanosaraloWmux cry4yaiiHoe NPocTPaHCTBEHHOE
pacnpegeneHune cnabooTpaxaroLmx cgep

7.1 MeToauka

OCHOBHbIMY A@HHbIMW, NOy4YaeMbIMU MPU UCNOIB30BaHUN AaTYMKOB TUMNOB C a) No d). KOTopble yKa3aHbl
B pasgene 1.aBnsaeTcsa LM poBoe NOSTyTOHOBOE N306paxeHne, BKNoYatoLLee BCHO BbIGpPaHHYHO 30HY BU3yasin-
3aumn. O6bIYHO peanM3yroTcs He MeHee 8 6UTOB (256 YpPOBHeA) pa3IMUNMbIX OTTEHKOB Ceporo. [laHHble noaarT-
ymkam TMNoB e) nf). KoTopble ykasaHbl B pasgene 1, npyBeaeHbl B npuioxeHun K.

MpumeuyaHunem MpumaTo o6ecneunBaTtb HasMuMe NPOrpaMMHOIO 0GECNEUEHUS U annapaTHbIX CPeACTs,
ynpoLjatoLmx nosiyyeHmne, 3anvucb 1 0N1rocpoyHoe XpaHeHne aTuX faHHbIX.

Ha pucyHke 1 nokazaHa cxemMa MeToAUKU.

MpOTOKON N3MepeHUst BK/IHOYAET NoJlydYeHne N306paxeHnii Mpy NnepeMeLLeHn NCNbITYEMOTO AaTunka no
HanpaB/IeHUNIO TOJILLMHbI CEYEHMS COOTBETCTBYIOLLEro paHToMa. [1/1 CUCTEeM, B KOTOPbLIX OCY /lyueit, COOTBET-
CTBYIOLLMX KaZpy U306paxKeHNs], Nexat B M/IOCKOCTY (OrpaHMunBatoLLei «NI0CKOCTb CKaHNPOBaHWS»), AAaTUMK
cneayet yAepXMBaTb B KOHTAKTE C y4aCTKOM OKHa CKaHMPOBaHMS (C COOTBETCTBYHOLUMM KOHTAKTHbIM resiem) C
NMOMOLLbIO annapara, KOTopbIli TaKXe No3BOosISeT NepemeLLeHre Mo BepTUKaIn, TEM CaMbIM e/1as BO3MOXHbIM
noslydeHue KaapoB N306PaxXeHUs C NapasisiesibHbIMY MNJIOCKOCTSIMU CKaHUpoBaHus (7).

Mpn meudyeH ne2 — MepeMelaTbCs MOXET UK AATUNK, UK PAHTOM.

MakcumManbHbIiA War nepeMeLLeHns nNpu nosyvyeHun Kaapos npeacraBnseT coboii pyHKLMIo ArnameTpa
cnabooTpaxatoleli cdepbl 1 MO3BOASAET M/IOCKOCTM CUMMETPUN (MJIOCKOCTU CKaHMPOBAaHMUS) KaKk MUHUMYM
OfHOro Kagpanexatb Bnpeaenax 1/8 gnametpa chepbl OT LLeHTpa BbISIB/IEHHOW chepbl; T. B. MaKCUMasbHbI
Lwar Ao/mKeH 6bITb paBeH 1/4 auameTpa cdepbl.

MpumeuyaHune 3— EcCnu BKakoii-nm6o peLeHsupyemoii ny6nukauum npuseseHa anbTepHaTUBHas MeToguka
onpegesieHus LeHTPOB C/1abooTpaxaloLnx cep, No MeHbLIE Mepe Takas Xe TouHas!, kak M MeToAMKa, ONcaHHas B pas-
aene 7v npunoxeHuu E. nnpegnoxeHo nporpaMmHoe o6ecnedeHune Ans BbluncneHns aHadenuit OCLLc B 3aBUCMMOCTYM OT
ry6WHbI, COTNIACYIOLWUXCS CO 3HAYEHNUSIMU, MOJTYYEHHBIMMU B CCbIJTIOYHOM pa6oTe [7]. To Mcro/ib30BaHMe Takoi anbTepHa-
TUBHOI MeTOAMKM He ByfeT NPOTUBOPEUUTL HACTOSALLEMY CTaHAAPTY.
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PucyHok 1 — CTpyKTypHascxema
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7.2 XpaHeHMe ounppoBaHHbIX AaHHbIX N306paxeHni

B 601bLWIMHCTBE CKaHEPOB AOCTYMNHbI oundpoBaHHble n3obpaxeHns B popmate DICOM (Digital Imaging
and Communications in Medicine, co3gaHune oundpoBaHHbIX N306paxeHnli N UxX Nepegada B meguumHe (8)).
MNmeeTcss nporpammHoe obecrneyeHne, CnocobHoe nepefaBaTb M OTKPbIBaTb U306paxeHUss B dopmarte
DICOM. MoryT ncrnosb3oBaTb pacTpoBble N306paxeHNs B TOM C/lyyae, eC/ii BO3MOXHO UX MOoJTlyyYeHne co cKa-
Hepa. MpumeHsaTCA NosoxeHnsa 6.4 MOK61391-2:2010.

7.3 dalinbl ounpoBaHHbIX N306paKeHUin, NoNyvyaemMmble HenocpeaCcTBEHHO CO CKaHepa

[aHHbIA MeTon, UCnosb3yeTcst 60/IbLUIMHCTBOM NPOU3BOAUTENEN CKAHEPOB A/19 BHYTPEHHETO KOHTPONSA
KayecTBa U pa3paboTky MeToA0B 06paboTKM nM306paxeHuin. laHHbIA MeTo4 MOXeT OblTb pacnpocTpaHeH B
K/IMHNYECKO NPaKTUKe BC/yyae UCNoJsib30BaHUSA NepcoHasioM NPOTOKO/10B Nepedayn cainos, Hanpumep file
transfer protocol (npoTtokon ftp). Kpome Toro, KOHCTPYKLUA MHOTMX CKaHEPOB NpeaycMaTpuBaeT BO3MOXHOCTb
XpaHeHuns hainoB N306paXeHN Ha CbeMHbIX HOCUTENAX MHDOpPMaL N, TaKMX Kak oN3Ll-HaKonnuTen, MarHu-
TOONTMYECKME OUCKN, HAKOMUTEN CO CXaTUEM AaHHbIX UIN KOMMaKT-ANCKU. [JaHHble HOCUTE/IN TakxXe MOoryT
ObITb WCTOYHMKAMU OLMAPOBAHHBLIX AAHHbIX W306paXeHWiA. Bo MHOrMX cucTtemax AOCTynHa qYHKUUs
NMOSTHO3KPAHHOTO 3axBaTa N306paxKeHNS.

7.4 CNCTeMbl apXUBUPOBaHUA N306paXeHU

[Ana uccnepoBaHUA Y COXPaHEHUSA YNbTPa3BYKOBbIX M306pPaXeHU MHOrMe AuarHocTuyeckme LeHTpbI
NCMO/Ib3YIOT KOMMepPYeCckn AOCTYMHble CUCTEMbl XpaHeHus W nepefjaym unsobpaxeHuin (PACS. Picture
Archiving and Communication Systems). /3rotoButenu cuctem PACS 06bI4YHO NpefocTaBNAOT NoTpebuTte-
NSIM, MMeIoLMM COOTBETCTBYOLLME NpaBa A0CTyna, cpeacTBa 4151 cbopa n3obpaxeHunii B HecxxaTtom oopmare,
Hanpumep copmare tiff (Tagged Image File Format, TeroBbliii dhopmat harinos nsobpaxeHuin) nnmn coopmate
DICOM (Digital Imaging and Communications in Medicine, co3gaHune LungpoBbIX N306paXxeHn 1 nx nepegava
B MeauLuHe [8]).

8 ABTOMAaTU3MPOBaHHbI aHa/IM3 AaHHbIX AJ151 KOSIMYECTBEHHOW OLEHKM
BEPOSATHOCTU OGHAPYXXEHMS C1aGooTpaxatoLmx cdep

8.1 O6uwume cBegeHuUs

Mpu CNosb30BaHUU faHHbIX N306paXeHU, NONyYEHHbIX COrIaCHO ONvcaHuio, NPUBeAEHHOMY B pasae-
ne 7. ncuntasa 3Ha4YeHUs rpaameHToB hOHOBbIX M PV HUYTOXHO MasibIMU, UMEEM, YTO BEPOSATHOCTb OGHapy-
XeHus, cBA3aHHas C 4YenoBeKOM-HabnogaTesieM. paBHSETCA CPOAHOMY OTHOLWIEHWIO curHan/ym B
o6nacTu nopaxeHus TkaHeli (OCLUC) B KaX40M U3 cOCeHNX CETMEHTOB 06beMa, OrpaHMYEHHbIX NHTepBa-
namMmu rny6uHbl, OXBaTbIBalOLWUMN BECb AOCTYMHbIM AnanasoH rny6uH [3). [7].

CornacHo onpegeneHuto B 3.11 OTHOLWeEHME cUTHaN/WyM B 0671aCT NOpaKeHUa TkaHel Ansa n-How
cnabooTpaxatueli cpepbl (OCLLU,) npeacrtaBnseT coboi UNCNIEHHOE 3HaYeHNe, KOTMYEeCTBEHHO onpeae-
nsAouee BEPOATHOCTb OGHaPYXEHNSA B MaKpOCKOMMYECKN OAHOPOAHOM OKpyXatoLem (hoHOBOM mMaTepuasne
MaKpOCKONMyeckn o4HOPOAHON crnabooTpaxatoLwme cepbl C LEHTPOM B CErMeHTe 06bema, orpaHNYeHHOM
3afaHHbIM NHTEpPBasoM rny6uHbl. CnabooTpaxatoLme chepbl M OKpYXaLWmii ux maTepman UMeT NCTUH-
Hble KoadhdhuumeHTbl obpaTHOro paccesHunsa BSCO0| u BSCh)gcooTtBeTcTBeHHO. OCLUnans cchepnyeckoro
BK/1HOUYEHUS oNpeaesieHo 1 Nogpo6HO paccMoTpeHo B [9].

MprumeuaHune — «KOHTpPacTHOCTb 06bekTa» B Aeumnbenax paBHsaeTca 10log10(BSCABSC"). u. cornacHo
TeXHWYECKMM OnMucaHusiM, NpMBeAEHHbIM Bbillie, 3TO 3HaYeHne cocTaBnseT MuHyc 20 4B nnn HWxe Ana cnabooTpaxaio-
Wwmx cdep No cpaBHeHMto ¢ hOHOBLIM MaTepuanom. MoACTPoUHbIi nHaeke L(«O6nacTb nopaxeHns TkaHeli»)uB(*Cde-
pbi»)NpeacTaBAstoT co60i YacTHbIe Crlydan NOACTPOUHbIX MHAEKCOB *0bj» («06beKT»)1 «bka» («POHACOOTBETCTBEHHO.

8.2 BbluncrieHve cpegHUX 3HaveHuii nukcens MPV

M PV cornacHo onpegeneHnio B 3.8 npeacTaBisieT coboii cpegHee 3HaueHne nukcene, pasMmeLeHHbIX
Ha nnowaan A nsobpaxeHua baHtoma, rae A — HekoTopas nnowanb, MeHblas, 4Yem naolaab Kpyra c gma-
mMeTpom D. [laHHOe onpefefnieHne NMO3BO/ISIET B HEKOTOPOU CTeneHn KoMMeHcMpoBaTb 3phekT YacTU4HOro
o6bema Npy ckaHMPOBaHUWN B HaNpaBieHUU TONWWHbI [3].

B HacTosem cTaHgapTe A sBNsieTCs Naowanbio kKBagpara co CTOPOHOW, paBHol 2D/3 [3]. Ana kaxzoro
n306paXxeHns, NOSTy4eHHOro B COOTBETCTBUM C 7.1. paccunTbiBaeTCs HA6op 3HaveHnn MPY ana nnowagei A.
Mpn 3TOM B NI0CKOCTU N306paXkKeHNs NPOBOAAT PpacTPOBOE NoLaroBoe CKaHMpPOBaHWe, LEeHTPbl COCTaBNSAT
NPOCTYIO KBaApaTHYIO peLleTKy C pPacCTOSHMEM Mexay 6avmkailummMyn cocefHUMM LeHTpaMu, paBHbiM D/4.
Takum 06pasom, Ana BCeX N306paxeHnii, NoyyYeHHbIX NyTemM Nocsief0BaTes/ibHOro NowaroBoro nepemetye-

8
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MU UCTILITYEMOTO AaTunka Ha pacctosiHne D/4 npy ckaHMPOBaHUW B HarnpasBeHUM TO/WUHbI, KaXoe 3Hadve-
Hue M PV b Habope 3Ha4eHuii CBSA3aHO C O4HUM 13 LIeHTPOB NPOCTOM KyOM4YeCcKon peLueTKn.

OnpegensatoT 3HavyeHne (MPV)N. aBnswweeca MPV gnsa y3na ijk B kybuyeckoii peweTtke, rge i.j nk
uenble yncna, (D/4)f— 3HaveHune no ocu x,(D/4)N — 3HauveHue noocny u (D/4)k— 3Ha4veHne no ocu 2414 y3na
peweTkn. Kpome TOro, / j COOTBETCTBYIOT psfiam 1 cTonbuam, a K — Hanpas/IeHMIO N0 TO/LWNHE KyBuyeckom
peLleTKn COOTBETCTBEHHO.

[anee cnepyetonpeaennTb KOOPAMHATBI (*CM-YCMA-T CMA) LEHTPOB cnabooTpaxarowmx cep (cMm. nep-
Bbliia63al NyHkTa8.3.1 n E.1 npunoxeHus E). 3aTem A48 KaXXA0ro N BbIUNCAAKOT cpegHee 3HaYeHne nmkcens
Ha MI0CKOCTM N306paxeHus, 6avxaliero K LeHTpam /1-Hoi cnabooTpaxatoleli cdepbl 414 y3na, MMmetoLle-
ro KOoOpAuHaThl MO OCAM X UY. paBHble kKoopanHaTtaMm LeHTpa (XCMn n yCMn), 4To NpnBoOAUT K hOPMUPOBaHUIO
HOBOro Ha6opa 3HauyeHuii MPV (3HauyeHne MPVn, Takke 0603HavYaemMoe Kak curHan SL,,); B 06LeM cyyae atn
KOOpAUHaThl X,, U ynHe 6yayT coBnagatb ¢ KoopanHatamu noéoro (MPV)Ik Mpu BbluncneHun MPVn eguH-
CTBEHHbIE 3HaYMMble NMUKCENN HaXOAATCA BO BHYTPEHHEN OKPYXHOCTU, NOKa3aHHOM Ha PUCYHKe 2; MO3TOMY
npu BbIYMCIEHUAX MPVN He y4uTbIBaeTCA 30Ha C MEepPeKpPecTHOl LUTPUXOBKOW, KOTopasi B ApYTMX Cny4vasx
0603HavaeT UcktoYaemyto 30Hy. Ponb SL,, npeactaBneHa B oopmysne (2).

PucyHok 2 npeacTaBnsieT co6oli CXxeMy M/I0CKOCTU N306paKeHUs, KOTopasi AB/SIETCA YacTHbIM c/lyyaem
HaxoXAeHWUs B N/I0OCKOCTY LLeHTpa cnabooTpaxatoLeil cchepbl (*) KOHLEHTPUYECKUX OKPY>XHOCTEN ¢ paguyca-
MW, onpegesieHHbIMK B 8.3. Takxe Ha PUCYHKe 2 N306paxeHbl NpUMepbl nocsefoBaTe bHbIX KBaApaTHbIX M10-
wagein A, oyepyeHHbIX AN BbIYUCIEHUS cpefHero 3HauvyeHusa nukceneir (MPV)ik Y3nbl peleTku,
pacnosioXeHHble B LeHTpe KaxkA0ro kBaapara, 0603HavYeHbl Kak (m).

Ha pucyHke 2 MPV-y3/ibl peleTKky, pacnosioXeHHbIe Ha LeHTpaslbHOM y4yacTke
N/I0CKOCTU N306paXKeHNs C NepekpecTHOW LUTPUXOBKOM, UCKMHOYEHbI U3 BbIYNCIEHNIA
cpefHuX 3Ha4veHul Ansa poHa 1 BeNMUYnH cTaH4apTHOMoO OTKIOHeHNsa. OgHako MPVB
y3/1ax Ha N/I0CKOCTN N306PaKEHNST B OKPY)XXHOCTM C KOCOW LUTPUXOBKOW BK/IHOYEHbI B
BbIYMC/NEHWNSA, €C/TN OHN He HaxoAAaTCs B npeaenax cpepsbl ¢ pagmycom 3D/4. KOHUEH-
TPUYHO C ApYrMM LeHTPOM cnabooTpaxatouen cdepbl (Hanpumep, pacrnosioxXeH-
HbIM CleBa BHU3Y), WK B Npegenax naowaan (MyHKTUpHbIe IMHUK), NpusieratwoLLen K
rpaHuLe N306paxeHns, NOYYEHHOrOo C NOMOLLBLIO JIMHEAHOTrO AaTyunKa WUN CEeKTop-
HOrO CKaHMpoOBaHWA (BepTMKasibHble WM HaK/IOHHble CM/IOWHbIE SIMHUX COOTBe-
TCTBEHHO) — 8.3.1.
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« MPV-yanbl peweTku {i.J, K) Ha N10CKOCTN n306paxeHuns c warom peweTtkn 0/4 — pasgen 7,

* LLeHTp N1-HOI crnabooTpaxatowen cdpepbl, BAAHHOM YACTHOM C/ly4yae Takke HaxoAsaWwmiica Ha N1ocKocTu nsobpa-
XKeHuns

<t * “cun-Y = Yem*-* B rcmn): B obuiem cnyvae (x * xcw.y * yCbin, 2 » 2Cbin).

BHYTpEHHAS OKPYXXHOCTb nNpeAcTaBnseT coboli rpanuuy (busnyeckyio) cnabooTpaxatrolwein cdepbl, nMeroLei
paguyc (4acTHblil cnyyaii) D/2 a Touke nepeceyeHus ¢ N0CKOCTbI0 M306paxeHus; B 06LWeM cryyae pajuyc nepeceyeHns
coctaBnAetr s0/2 — cm. 3.4.

CpefiHAs OKPYXHOCTb (MaTemaTuyeckas) Ha NI0CKOCTU M306paxeHns uMeeT (YacTHbIl cnyvail) paguyc 30/4; B
o6lem cnyyae pagnyc nepeceveHuns coctasnsiet £30/4 — cm. 8.3.1.

BHeLWHAS OKPYXHOCTb (MaremaTtmnyeckas) Ha NJ0CKOCTM M3obpaxeHns umeeT (4acTHbI cnydyail) paguyc 20. B
uenom, paguyc nepeceveHuns coctapnsaet s20 — cm. 8.3.2.

KBagpatbl U3 CAOLWHbIX IMHWIA (MPUMepbl) 0603HaYaloT naowagmn A Ha N10CKOCTN N306paXeHuns, uMetoLL e cTopo-
Hbl AIMHOM 20/3 1 ncnonb3yemble ANA BblYNCNEHUS 3HAYeHuid [UPV),. npucBavBaeMbiX y3nam pelueTku (m ) B LeHTpax
KBaApaToB — CM. 8.2; Mpuy nepeceyeHnn aTx kKBagpaToB OKPY)XHOCTAMM NporpaMma BblbupaeT, BK/IUYNTL UIN UCKIIOUYNTb
HeKkoTopble Nukcenn (nepekpecTHas WTPMXoBKa 0603HaYaeT 30HY UCKIOYEHNS) — CM. 8.3.

KBagpaTt U3 MyHKTUPHbIX NNHWUI (BEPXHAS 4YacTb puUCyHKa) o6o3HauvaeT mpeablAyllylo nocnefoBaTeNibHyl0 M0-
wafb A Ha N10CKOCTU N306paxeHnsa ana eoluncnednsa (MPV)® — cm. 8.2.

KBagpat 13 ToYeUHbIX MYHKTUPHbIX INHWUIA (LeHTP pucyHka) o6o3HavaeT nnowaab [l Han1oCcKoCTN N3o06paxeHns ns
Bbluncnennsa (MPV)n (ncknoyeHne n nepekpecTHas WTPUXoBKa He NPUMEHUMbI) — CM. 8.3.2.

Kpyrnblii y4acTok ¢ nepekpecTHOl LWTPUXOBKOW (HUKHASA NpaBas YacTb pucyHka) umeeT paanyc 530/4 nobosHavyaeT
y4acTOK N10CKOCTU N306paxeHns, NnepekpbiBaeMblii «LleHTpasibHOW OKPYXXHOCTbIO (MaTeMaTU4eCcKoin)»,orpaHnimnsatoLLei
Apyryto cnabooTpaxaroLyto cdepy BHe NI0CKOCTH C LLeHTpoM B Touke 2 * zCUn— cwm. 8.3.1.

1 — BepTukanbHas CNAOWHAA NUHUA W NapannenbHas el NyHKTUPHaA NUHNA 0603Haval T 60KOBYIO rpaHuLly M306paxeHuUs, nonyyeHne
ro CNOMOLLbIO AaTYuKa CANHERHON pelw eTKOW, N rpaHuLLly 30Hbl UCKNIOYEHUSA WUPUHON 0/3. 0603HaUYEHHYI0 KpecTukamm (X). 2 - HakK/IoH-
Has CNAOWHAasA NUHNA W napannenbHas el NYHKTUPHAA NUHUA 0603HaYal0T 6OKOBYIO TpaHNLy N306paxeHns CEKTOPHOTO CKAHUPOBAHUA 1
rpaHunLly 30Hbl UCKNKYEHUSA WNPUHOI 2 'AO/3, 0603HaUYeHHY KpecTuxamu (X); BbiGpaHHas WHWPUHA 30HbI UCKIIOHEHNA 3aBUCUT OT yrna

cekTopa, nokaszaHa KOHKpeTHas WUPUHA ANS CeKTopa C yriom 90*.

Kpome Toro. X o603HauaeT y3en kBafjpaTHOW peleTkn, He umetwmii cootsetcTeytowero (MPV))Vu noatomy He
yyacTBYyHOLLEro B BblYncneHun Smén unn o”,, B oopmyne (2)

PucyHok 2 — Cxema naockocTu n3obpaxeHmns

10
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8.3 OnpepgeneHune 3HayeHnsa OCLUc B 3agaHHOM MHTepBane rnyb6uHbl
8.3.1 lNpepBapuTenbHble AaHHble

Bo-nepsblIX, cnefyeT onpefennTb NOJSIOXKEHNE LEHTPOB BCEX BbISAB/SAEMbIX cnabooTpaxarowmx cdep B
cermMeHTe o6bema, orpaHMYeHHOM MHTEPBasiOM rMyO6UHbI, B NPSMOYTO/IbHOWM cucTtemMe KoopanHar. Mpegnoy-
TUTENbHbI MeToA ANA BbINO/IHEHUA 3TOM 3afa4yM onucaH B pasgene 7 n npunoxeHun E. Kpome Toro, atoT xe
MeTOo/, UCNOb3yeTCs BAPYTUX NPUAOXKEHUAX 415 onpeaeneHns 3HavyeHnin OC LU c B 3aBUCMMOCTHY OT F1yGUHBbI.

Bo-BTOpbIX, ANA BbIYMCNEHNSA CPpeAHUX 3HavyeHWn Ana poHa U BeNYMH CTaHAAPTHOrO OTK/IOHEHMUS
cornacHo 8.3.2 criegyet uckounTb Bce MPV, Ha KOTOpble MOXET OKa3blBaTbCA 3HAYMMOE BNUSAHWE BCJie-
OCTBUE Hann4umsa Nno6amn3ocTn cnabooTpaxatoweli cdepsbl; T. €. 419 3TOr0 BbIYUC/IEHNS HE NCNONbL3YIOT N060e
3HaveHne (MPVYX B y3nax Kybuyeckoii pelleTku, KOTOpoe HaxoAuTcsa B npegenax paguyca, pasHoro 30/4
No60oro ueHTpa cnabooTpaxarwlen cdepbl, KoopaMHaTbl KOTOPOro oOnpefesnieHbl B COOTBETCTBUM C
npeablaywnm absauem.

8.3.2 BbluuncneHune 3HavyeHnii OCLLU N 3HavyeHns OCLLc B 3afaHHOM UHTepBasne rnyouHbl
3HaueHue OCLL,, 4na n-Hoi cnabooTpaxaroLlein chepbl paccumTbiBaIOT MO hopmye

ocu = " SmBn 2)
” <Bn

rae BTepMuHax KOoOpAnHaT LLIeHTPOB cnabooTpaxatlowmxcgepcoriacHo onpegesieHnto, npueegeHHOMY B Npu-
noxeHunu E [7J
— 3HauyeHue MPY(Ha3BaHHOe (MPV)nB nocnegHem ab3aue 8.2) 47151 /1-HOM cdepbl € KOOpAMHaTaMu no
ocsAM X Ny, paBHbIMN XCMo 1 yCMn cOOTBETCTBEHHO M KOOpAMHAaTO 2 (N0 BEPTMKan), COOTBETCTBY-
HoLeil NNOCKOCTN n3obpaxeHus, 6vxaiiwen kzCM,,;
SmB,, — cpefHee 3HayeHne Bcex M PV Ha 3aaHHO M/10CKOCTU N306paXKeHNs, LIeHTPbl KOTOPbIX HAXOAATCSA
B Npefenax KosbLa, onMcbiBaeMOro OKpy>XXHOCTAMU ¢ paguycamu 3D/4 n 2D 1 LeHTpamMu B KOOpam-
HaTax Sl,,(cm.8.3.1 n pUCyHOK 2 Ana nnarcTpauun);
aB,, — CTaHAapTHOe OTK/I0OHeHMe Bcex MPV. yunTbiBaeMbIX Npu BblYUCIEHUN SmBn.
Torpa 3HadyeHne OCLUc gna 06bEMHOro cerMeHTa, OrpaHNYeHHOro MHTepBasioM rMyB6UHbI, COCTaBUT;

ocwc = -docwwn. ©1

TMn_l

rae N — obuee UMcno BbISIB/IEHHbIX ClabooTpaxaroLwmx cep ¢ LleHTpaMy BCermeHTe 06bema, orpaHu-
YEHHOM WHTEpPBa/IOM Ny6VHbI (BKOYasA BCe Kafpbl M306paxeHns), Ucknoyasa cepbl, pacnosiokeHHble B
npegenax 2D oT rpaHuubl paHToMa (cm. 3.11).

8.3.3 CraHpapTHas owunbKa, COOTBETCTBYHOLWAaa KaxXA0oMy 3HadeHnto OCLUn

CraHgapTHas owmnbka, COOTBETCTBYOW AN KaxaoMy 3HaveHuto OCLL,,, 3agaeTca 3HaYeHneM, CocTaBNA-
towmm N 1/2 0T BENMUYMHBI CTaHA4aPTHOMO OTKNIOHEeHMs 3HaveHnin OCLL,,. COOTBETCTBYIOLWMX paccMaTpnBaemMo-
My MHTEepBany rnyo6uHbl.

11
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MpunoxeHune A
(cnpaBo4HOE)

Mpumep haHTOMa A8 IKCNAyaTaLNOHHbIX UCMNbITAHWUIA
B AMana3oHe YacToT OoT 2 go 7 Mly,

Ha pucyHkax A.1 1 A.2 nokasaH haHToM, cogepxalluii cnabooTpaxarLyme cdepbl 1 COOTBETCTBYHOL NI TeXHUYec-
KUM XapaKkTepucTvkam, NpuBeLEeHHbIM B HACTOSLLEM cTaHgapTe. Ha pucyHke B.1 nokaszaHo uso6paxeHue o6pasua aHTo-
Ma. UMEeHLLero NpakTUYeckn Te e pa3mepbl, kak y (DaHTOMOB, N306paXKeHHbIX Ha pucyHkax A.1 u A.2. BMecTo o4HOro 13
3epKasibHbIX OTpaXare el U3 cTek/ia UMeeTCsi NIOCKMIA alloMUHUEBbI OTpaxaTesib. AMIOMUHUEBbIN OTpaxaTesb UmeeTt
crerka LWepoxoBaTyo NOBEPXHOCTh, YTO NOPoXAaeT POPMUMPOBaHME PACCESHHOTO 3Xa Ha ero NOBEPXHOCTU.

PiLLIBpbI & CBHNLLGTPBK

1 — OKHO CKaHWpOBaHWA C pajnMycoM KpUBU3HbLI 7 CM No rpaHuye T maTepunana; 2 — OKHO CKAHUPOBaHWA C pajuycoM KPpUBU3HbLI 3CM No
rpaHuie TV matepuana; 3 — 6e33xoBas chepa; 4 == N10CKOE OKHO CKAHUPOBaHUA pa3mepom 6 © 11 cMm; 5 — 3epKanbHbIli oOTpaxaTens
u3 ctekna; 6 - akpunoBas nnacTuHa TONWMHON 1 cM; 7 — oKpyXaloWuit MaTepnan co CKOPOCTbI0O PACNPOCTPAHEHUS 3ByKa, PaBHOM

1540Mm c '1u (koadp hMUMEHT 3aTyxaHusa )/yacTtota » 0.546 cm-1 MTIy-1copHO 6e3aaxoBon chepoii AUameTpom 4 MM HA MUNN-
nnTp

PucyHok A.1 — ®aHTOM, NpMMeHsieMblil Ha YacToTax oT 2 4o 7 MIL, BuA c60Ky, NokasblBaloLWnii ciyyaiiHoe
NPOCTPAHCTBEHHOE pacnpegesneHne ciabooTpaxatoLux cep uamMmeTpom 4 Mm

Ha pucyHke A.1 a BepxHei yacTu paHTOMa nokasaHbl Kpas KOHNYECKOTO OKHA CKaHMpPOBaHUs. MN10CKOe OKHO CKaHW-
poBaHua MoxeT paboTaTtb C IMHENHbIMY, hasnupoBaHHbIMU U NOCKUMKN 20-pelieTkamu (2). MapannensbHble 3epkanbHble
NPAMOYronbHMKKN 6narofgaps NOIHOMY BHYTPEHHEMY OTpaXeHuto obecneynBatoT paclumpeHme n3obpaxeHns 3a npegensl

06beMa. 3an0/IHEHHOTO TKaHeEMMUTNPYyKLWMUM MaTepuanom.

12
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BAU«ObI B foNwerpex
2 3

1— 6e3sxoBas chpepa: 2 — NNOCKOE OKHO CKAHMPOBAHWA pa3Mepom 6 k 11cM: 3 — akpunosas nnacTuHa Tonwunkoii Lcu; 4 -- 3epkans-
Hblli OTpaxaTenb u3crtekna: 5 — okpyxarwwmnit matepuan co CKOPOCTbO NPOXOXAEHWNS 3ByKa, paBHOW 1540 M ¢’ n(koadunuyneHT 3aTy-
xanuaydactota * 0.546 cm-1 MTIu* coAHOn 6e33x0BOI chepoil guameTpom 4 MM HA MUNAUNNTP

PucyHok A.2 — Bup cBepxy haHTOMa co cnabooTpaxawLwmmm coepamm guameTpom 4 Mm

13
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Mpunoxexnvne B
(cnpaBo4HOE)

Mﬂﬂ}OCTpaLU/IVI K BbluMcrieHunto 3HavyeHnin OCLUc B 3aBUCUMOCTM OT FJ'IyGVIHbI

Ha pucyHke B. 1oAnH 13 Niockux oTpaxaTeneii (cnesa) U3 cTekna 3aMeHeH Ha aIloMUHUEBbINA, B pe3ynbTarte Yero ot
Crierka WepoXoBaToil antoMUHNEBO NMOBEPXHOCTN HAG/IO4AETCA BEPTUKA/IbHAS JIMHUS MOBbILIEHHBLIX 3XOCUTHAM0B. Ha
paccTosiHuy 10 cM BNpaBo OT a/lloMUHWEBOI NAACTUHLI UMEETCS PACTIONOXEHHbIV NapaiesibHo eMy 3epKasibHbIii 0Tpaxa-
TeNb TOMWMHON 3 MM. MakcuMasibHas LIMPUHA CEKTOPHOTO M306paxeHus cocTasnseT 18.6 cm. Mogpo6Has nposepka
3(PPEKTUBHOCTA 3epKasibHbIX MAACTUH M3 CTekna WM a/loMUHUS B OTHOLIEHUN MOJIHOTO BHYTPEHHEro OTPaXeHust u
agpghpekTa NOBEPXHOCTHOTO AN PY3HOrO paccesHus npeacTaBineHa B npuaoxeHun F.

PucyHok B.1 — WN3o06paxeHune obpasua haHToma co cnabooTpaxawwmmmy chepamm guametTpom 4 Mm
A9 VCMOMb30BaHUA B AnanasoHe 4acToT oT 2 40 7 MLy, nosly4yeHHOe C MOMOLLLbIO faTunka C KOHBEKCHOW peLueTKomn

Ha pucyHkax B.2—B.8 noka3aHbl BCnoMoraTe ibHble n306paxeHuns v pesynbTaTbl MXaHanusa, 6onee nogpobHO onu-
CaHHble Ha caMnX PUCYHKax v NOAMUCAX MO HAMMW.

14
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a Ob6pesaHHoe n3obpaxeHune N3 pucyHka B 1c yganeH- b KapTuposaHue MPV B NonyTOHOBOI wWKane
HOli BEpPTUKaNbHON NHMER, choOpMUPOBaHHON cnabbiMu
paccesiHHbIMU 3XOCUTHaNamu 0T NOBEPXHOCTW NIOCKOWA

aNloMUHVEBON NNaCTUHbI

¢ Habop 13 cemu y3/10B, AEHTUPNLMPOBAHHbBIX O MATUMUNANMETPOBbIE UHTEPBASIbI TNYBUHbI,
Kak LeHTpbl cnaGooTpaxatoumx cdep Ha pucyHke B.1 pasnuuaemble Mo pasHbIM YPOBHAM Ceporo

PucyHok B.2 — BcrnomorartesibHble CHUMKW, OTHOCALMECA K PUCYHKY B.1

15
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CpepgHee 3HaveHne OCLU KonnuectBo cchep
a CpegHue 3HavyeHusa OCLLU (OCllc) B 3aBUCUMOCTM OT Fy- 6 UMCO LEHTPOB CNa6ooTpaxatLux cep, BoisBNEH-
6UHbI B COOTBETCTBUM C BYMSA HE3aBUCUMbIMN Habopamu u3 HbIX B KKAOM NSTUMUAIMMETPOBOM MHTEPBANE

25 n3obpaxeHunii, oTHocALwmMecs K pucyHkam B.1 n B.2 TNYGUHBI

CpegHee 3HauyeHne OCLL no ocu opanHaT Ha 1eBOM rpadovike npuBeAeHo B onvcanum Bolyncnenmna OCLUIc B nosicHe-
HUAX, NPUBEAEHHbIX B 8.3.2.

PucyHok B.3 — Pe3ynbTarthl, COOTBETCTBYIOLWME pe3yibTataM Ha pucyHkax B.1 n B.2 n nogreepxaarowine
BOCNPOU3BOAMMOCTb

B pucyHke B.4a ncnonb3osanuck Bce 50 n3o6paxeHnii BOAHOM HaGope; Takoe NCMo/ib30BaHUE SIBMISIETCS PEKOMEH-
[oBaHHbIM. Ha pucyHke B.46 nokasaHo, 4To yncnocnabootpaxarniymx cdep BnaTMMUIIUMETPOBbIX UHTepBasniax ry6uHbl
B (DOKYCHOM PACCTOSIHUM COCTaBSIET NPUGAU3NTENbHO 25.

CpegHee 3HaveHne OCLLU KonunuectBo cchep
a Cpg’“””e 3Hauenns OCLU (OCLUC%S 3aBg°”M°CTVl°T UnCno LEeHTPOB CaBooTPaxatoLnx cep, BbiBNEHHbIX
rNy6uHbI C MCNONb30BaHMEM Bcex 50 n3obpaxeHunit
y P ’ B KQXA0M MATUMUNNINMETPOAOM UHTEpBAsNe rMy6uHbl

COOTBETCTBYIOLLMX N306paKEHNSIM HA pUcyHKe B.3

CpegHee 3HavyeHne OCLU noocu opguHat Ha neBoM rpaduke npuBeAeHo BonucaHny Bbluncnenms OCLIc B nosicHe-

HUAX, NPUBEMIEHHbIX B 8.3.2.
PucyHok B.4 — PesynbTartbl, COOTBETCTBYIOLNE pe3ynbTaTaM Ha pucyHkax B.1. B.2 n B.3

16
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PucyHok B.b — OpgHo 13 80 napannenbHbIX n3o6paxeHunii haHToMa, cogepxallero cnaboorpaxatume cdepbl gnameT-
pOM 4 MM. NOMTYUYEHHbIX C MOMOLLbIO faTymKa C NMMHEHO pewweTKoi Ha YacTtoTe 4 MIL, ¢ POKYCHbIM paccTosiHUEM 3 CM

Ha pucyHke B.6 3en1eHbIMW KpecTukamm (X) NnokasaHbl yCTaHOB/IEHHbIE LEHTPbI C1abooTpaxarwnx cdep ¢ npuBs3-
KO K COOTBETCTBYIOLLMM M306paxeHusM. Tam. rge Takux 3HAUYKOB HeT. LeHTp cnabooTpaxarowmx cdep npussizaH K
cocefiHeMy N306paxeHuHo.

16 17 18

PucyHok B.6 — Tpu nocnepoBaTtesibHbIX U306paxeHns 13 Ha6opa, BkatovatoLero 80 nsobpaxeHuit, pasgenerHsix 0/4,
paBHbIM 1 MM

17
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Ha pucyHke 8.7 Habop n3obpaxeHuii ¢ 1no 40 ABNAeTCA He3aBUCUMbIM OT Habopa n3obpaxeHnii ¢ 41 no 80. Bzanm-
Hasi yBA3ka 3TUX [BYyX HA6OPOB AaHHbIX, rpacuueckn nsobpaxeHHas Ha naHenu a. ABNAETCA NPUeMNEMOi, HO AO/MKHA
6bITb Nyywe. Ha naHenn bnokasaHo, 4To cpegHee Yncno cnabooTpaxawwux cep Ha uHTepsan ry6buHbl cocTasnseT
npméAn3nTeNnbHO 7.

CpepHee 3Ha4veHue OCLU KonuuyectBo ccpep
a Cpegnue sHaverns OCLU (OCllic) B sasucnmocTm P Yucno cna6ooTpaxarouux ciep, BbisiBIEHHbIX
OT I/TyGUHbI B KaXXJ0M NATUMUIIMMETPOBOM UHTEPBAe [y6uHbI

CpepHee 3Ha4veHne OCLU noocu opanHaT HaeBoM rpaduke NnpuseeHo BonucaHnm soluncieHna OCLLUcC B nosicHe-
HUAX. NPUBEAEHHbIX B 8.3.2.

PucyHok B.7 — PesynbTaTtbl 415 U306paXKeHWii WNPUHOI 4 CM. NOTyYEHHbIX NPW (hOKYyCHOM paccTosiHum 3 cm
C MOMOLLbIO AaTynKa C IMHEHON pelueTKol U paccMaTpuBaeMblx Ha pucyHkax B.5 n B.6

18
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Ha pucyHke B.8a COOTBETCTBME KPUBOVi Fopasfo nydlle Npu yABOEHUM yncna cnabooTpaxaowmux cgep Ha caHTu-
METPOBbIi UHTEPBAN FNYBUHbI. YABOEHUE YMC/Ia BbISIBNEHHbIX CTabooTpaxaLwmnx cep B TPEXCAHTUMETPOBOW (hoKyC-
HOIi 30He no3BOAMMO 6bl Nyywe onpeaenuTb MUHMMaNbHOe (camoe oTpuuaTtenbHoe) 3Havyenune OCLc, opHako
OrpaHunYeHHblil pasmep okHa B JaHHOM (haHTOMe NPensATCTBYET NonyyeHnto 6onee Yem 80 n306paxeHnit.

CpepHee 3HayeHve OCLL Konnuectso ccoep
B CpepHue 3HavyeHns OCLU (OCLLc) B 3aBUCUMOCTH b Yucno cnabooTpaxatoLwmx cdep, BbISBAEHHbIX
OT FNy6UHbI B KQXA0M NATUMUNNNMETPOBOM MHTEpBasie rny6uHbl

CpegHee 3HavyeHne OCLU no ocv opauHaT Ha 1eBoM rpaduke npuBefeHo BonucaHny Bbluncnernms OCLLc B nosicHe-
HUAX. NpUBEAEHHbIX B 8.3.2.

PucyHok B.8 — Pe3ynbTathl A1 N306paXeHUs WUPUHOMN 4 CM. MOJTyYEHHbIX NPY (POKYCHOM paccTosiHUM 3CM C
MOMOLLbI0 AATYMKa C IMHElHOIi peLleTKol 1 paccMaTpnBaeMbix Ha pucyHkax B.5— B.7 ¢ ucnonb3oBaHuem Bcex 80 kaf-
poB 1306paXeHuii, COOTBETCTBYIOLLNX PUCYHKY 8.7
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Mpunoxexnne C
(cnpaBo4HOE)

[0CTaTouHO®© YMCI0 U30BPAKEHUI AN 06ecneyeHnss BOCNPOM3BOAMMOCTMN pe3y/ibTaToB

C.1 O6wue nonoxeHus

B npunoxeHun C npvBeAeHO NOATBEPXAEHME TOro, YTO MUHUMANbHOE YMCN0 N306paxeHnil, Heobxogumoe Anst
o6ecneyeHnsa AOCTATOYHOW TOYHOCTM 3HauveHuii OCLLIC B (hOKYCHOI1 30He, cocTaBnsieT npu6anM3nTensHo 25. OueHeHa BoC-
Npov3BOANMOCTb pe3ynbTaroa npv UCMO/Ib30BaHNM He3aBUCHUMbIX (HENMepeKpbIBaLWNXCA) YacTei haHToma.

C.2 ®daHTOM co cnabooTpaxawwumu cchepamm guameTpom 3.2 MM € 4ByMA cdhepamun Ha MUAANANTP

MepBblii NnpuMep KacaeTcs gaTyunka c IMHeNHON peweTKol, paboTatouiero Ha yactote 4 My npu hoKyCHOM paccTo-
AIHUM 3 CM. VIHTepBan Mexay n3obpaxeHnamu no TonwmHe coctanset 0/4 m 3.2 mm/4 » 0.8 Mm. M306paxeHne npusege-
HO Ha pucyHke C.1. PesynbTaTbl Ana AByX C/lyyaeB, Korga OTCYTCTBYyeT MNepekpbiBaHWe OTO6paXeHHbIX 06bemoB,
nokasaHbl Ha pucyHke C.2. O6a Habopa BkntoyaoT no 70 n3o6paxeHunii, COOTBETCTBYOLWMX (DaKTUYECKOMY NepemeLLeHnto
no tonwmHe 70 0.8 mm = 5.6 cMm. B gaHHOM c/iyyae cpefHee Y1C/o LLeHTPOB cnabooTpaxarLmx cpep Ha NATUMUNINMET-
poBOM MHTepBane rny6uHbl cocTaBnseT Npuban3uTensHo 15. a He 25. oAHaKO BOCNPON3BOAUMOCTbL OCTaeTcs yA0BneT-
BOpuMTeNbHOW. Ha pucyHke C.3 nokasaH pe3ynbTaT A4/ Toro cayyas, korga ucnonb3ytoT Bce 140 nsobpaxeHuii, nepegHee
4YMCNO LEHTPOB criabooTpaxawlmnx cpep Ha 06bEMHbI CETMEHT, OrpaHUYEHHbI MHTEepBaNOM Ty6UHbI, cocTaBnseT
npn6ansnTenpHo 30. Ka4eCTBO annpoKCUMaLny OTAIMYHOE, YTO yKa3blBaeT Ha OT/IMYHYI0 BOCNPON3BOANMOCTb. dakTuyec-
Koe nepeMeLleHve no TonwuHe coctasnseT 140-0.8 mm = 11.2 cm.

PucyHok C.1 — OpHo n3obpaxeHue paHToMa, Bk/IloualoLero cnabootpaxatLyne chepsl AnaMeTpom 3,2 MM. NOJSyYeH-
HO€ Mpu MOMOLLM AaTuuKa ¢ IMHEeHOl pelueTKoii, paboTalolero Ha YyactoTe 4 MIL, npu hOKYCHOM PacCTOSHUM 3 CM
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CpepgHee 3HayeHuve OCLL KonuyecTtBo cchep
a CpepgHue 3HayeHma OCL (OClLc) B 3aBUCHMOCTM b Yucno ueHTpoB cnabooTpaxawLwmx cdep, BbIABIEHHbIX
OT FNy6UHbI B K&X/OM NATUMUIJIMMETPOBOM WHTepBasie rny6uHbl

CpepHee 3HavyeHne OCLU no ocn opanHaT Ha 1eBoM rpadvke NnpusBefeHo Bonnucadun Bbluncnennsa OCLLcC B nosicHe-
HUAX. NpUBEAEHHbIX B 8.3.2.

PucyHok C.2 — BocnpousBoaMMOoCTb pe3ybTaToB AJ1a ABYX HE3aBUCUMbIX HA60POB No 70 n3o6paxeHunit npu cpegHem
yncne LeHTpoB cnabooTpaxatoLmx cpep npubaAn3NTeNnbHO 15 Ha NATUMWAIMMETPOBLI UHTEpPBaN ry6uHbI

Ha pucyHke C.36 uncno cnabooTpaxaroLymx cdep Ha uHTepsasne rny6rHbl 5 MM Ha (hOKYCHOM PaccTOsiHUM COCTaBsA-
eT Npn6n3nTeNnbHO 25. 4TO COOTBETCTBYET PEKOMEHA0BAHHOMY B NMyHKTe 6.2.1 unc/ly, a Ha rpadiuke a annpokcumaLms
KPUBOiI1 COOTBETCTBYET OXUAHUSM.

CpepgHee 3HaveHve OCLU KonuuectBo cchep
a CpegHue 3HaveHna OCLI (OCL.) B 3aBMCUMOCTM OT *> Yucno YeHTpoB criabooTpaxamLwmnx cep, BbISBNEHHbIX
ry6uHbI B <aXA0M NATUMUANIMMETPOBOM NHTEpPBase ry6uHbl

CpepHee 3HadeHne OCLL no ocv opAvHaT Ha eBOM rpadiuke npusefeHo BonucaHnm soluncieHna OCLLC B nosicHe-
HUAX. NPUBEEHHbIX B 8.3.2.

PucyHok C.3 — Pe3ynbTaThl, NO/yYeHHbIe NPU UCNONb30BaHNN 0601x HA60POB 13 70 He3aBUCHUMbIX N306PAXEHWIA.
COOTBETCTBYHOLWUX pUCYHKY C.2
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Cnegytollee uccrnefoBaHe BOCMPOU3BOAVMOCTY BK/IIOYAET Pe3ysibTaThbl, MOJyYeHHbIE C MOMOLLbIO AaTUMKa C KOH-
BEKCHOIA peLLeTKoit, paboTarolLero Ha yactoTe 4.5 ML, M UAMIIOCTPUPYETBO3MOXHOCTL YCTAaHOBUTL pas/inyHee pesyibTarax
pPaboThbI NPy BbIGOPE PasHbIX YOKYCHBLIX PACCTOsHUA. Ha pricyHKe C.4 NMOKa3aHo N306paxKeHe, MoJTyHeHHOE NMPU HECKOSTBLKMX
(POKYCHbIX PACCTOsIHMSIX — 4.8 1 12 cM; Ha pucyHKe C.5 nokaszaHbl COOTBETCTBYHOLME pesdy ibTaTbl B OTHOLLEHUM BOCTIPOU3-
BoauMocTU. Ha pucyHke C.6 mokasaHbl pesysibTarbl B OTHOLIEHWV BOCMPOU3BOAVIMOCTY, COOTBETCTBYHOLWME paboTe mpu
0fIHOM T/1y60KOM (POKYCHOM paccTosiHum 10 cM. a Ha pycyHke C.7 — Mpy O4HOM MasioM (hOKYCHOM PACCTOSIHUN 4 CM.

PucyHok C.4 — CekTopHOe n3obpaxeHune (KOHBeKCHas pelueTka), NoslydyeHHoe Ha yactoTe 4.5 MIL, 1 HECKOMbKUX
POKYCHbIX paccTosiHuAX — 4.8 n 12 cm; gnameTp cnabooTpaxaroLwmx cdep 3.2 Mv

Ha pucyHke C.5a BocnponsBoaMMOCTb OT/INYHasA. CpeAHee YMC/I0 LieHTPoB crnabooTpaxaroLwmx cdep Ha NaTUMnI-
NMMETPOBbIN MHTEPBa ry6UHBI paBHO 25. BokoBasi hokycrpoBKa Ha riy6uHy 8 1 12 cm gaeT efiBa BblpaXXeHHble pe3y/ib-
TaTbl. 04eBUAHbIM XOPOLWI pe3ysibTaT NoslyHaeTcs nNpu (OUKCMPOBaHHON (DOKYCMPOBKe B HanpaBieHUn No TO/LWMHE Ha
ry6uHy NpubAN3NTENbHO 4 CM.

CpepHee 3HauveHvie OCLL KonnuectBo cdoep
a CpegHue 3HadyeHus OCLL (OCLLUc) B3aBMCUMOCTH 6 Uwncno cnabooTpaxatoLlwmx cep, BbISABMIEHHbIX B K&XA0M
OT rNy6VHBbI NATUMUAIVMETPOBOM MHTEpBasie ry6uHbl

CpegHee 3HauyeHne OCLL no ocu opanHaT Ha NeBOM rpadovike NnpuBeeHo B onncaHmm Boluncnernms OCLUc B nosicHe-
HUAX. NpuBeAEeHHbIX B 8.3.2.

PucyHok C.5 — BocnponsBoaMMOCTb pe3yNbTaToB A/151 HECKO/IbKMX 60KOBbIX POKYCHbIX paccTosiHuii (4.8 n 12 cm), cooT-
BETCTBYOLLAA BOCNPOU3BOAMMOCTU Ha pUCyHke C.4
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Ha pucyHke C.6a BOCMpOM3BOAMMOCTb OTIMYHasA. CpefHee YMC/o LeHTPOB cnabooTpaxatLwmnx cdep Ha NATUMAN-
NMMeTPOBbIN NHTepBan rny6uHbl paBHO 25. BokoBoe (hokycnpoBaHue Ha rny6uHy 10cM He faeT o4eBUAHbIX pe3ynbTaTos,
AeicTBMTENbHO XOPOLLNIA pe3ynbTaT nonyvyaeTcs npu OUKCUPOBaHHON (DOKyCMpPOBKe B HaNpaB/eHW No TOMLWMHE Ha Ty-
6UHY Npn6AN3nTENnbHO 4 cM. CnefyeT OTMETUTb, YTO UMeeTCa pasnnyne Mexay 3STMMK pesynbTatamu 1 cayyaem npume-
HEHMSA HEeCKOMbKUX (DOKYCHbIX pPaccTosHuii Ha pucyHke C.5. a MMeHHO MWHMManbHoe 3HadeHne OCLUc npu meHbLiei
rny6uHe NPMGAN3NTENbHO MUHYC 7.9 BMECTO NPUGAN3NTENBHO MUHYC 8,7 B C/lyyae C HeCKO/TbKUMU dhokycamm.

CpepHee 3HameHve OCLU KonunuecTtBo cdep

6 Yncno ueHTpoB cnabooTpaxatoLwmx cep, BbIBAEHHbIX
a CpepgHue 3HauyeHnss OCLU (OClLUc) B 3aBUCUMOCTH 4 p p = thep i
OT ry6UHBI B KaXA0M NATUMUI/IMMETPOBOM MHTEpBase ryouHbl

CpepHee 3HavyeHne OCLU no ocn opavHaT Ha 1eBOM rpaduke NpuBeAeHO B onncaHnm Bbluncnernus OCLIc B nosicHe-
HUAX. NpUBEAEHHbIX B 8.3.2.

PucyHok C.6 — Bocnpoun3soAnMOCTb pe3ybTaTos A/15 cnyyasi, COOTBETCTBYHOLEro C/iyyalo Ha pucyHke C.5. 3a nckwo-
YeHneM TOro, YTo 34ech 3aAeiicTBOBaHO 0fHO hOKYCHOe paccTosiHne, paBHoe 10 cm

Ha pucyHke C.73 BOCNpoOu3BOAMMOCTb OTANYHasA. CpefiHee 4ncnio LeHTpoB cnabooTpaxatolwmx cpep Ha NATUMAN-
NIMMETPOBLIA UHTepBan rNy6uHbl paBHO 25. Cryyaun ¢ POKYCHbIM paccTostHueM 10 1 4 cM NpakTUYecKkn Hepasnnuummbl, cny-
yaii ¢ hokycom 4 cM UMeeT MUHUMYM Ha 60/bLueit rny6uHe (oTpuLaTesibHoe 3HauYeHue).
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CpepaHee 3HaveHne OCLU Konunyectso cpep

a CpepgHue 3HauyeHnss OCLL (OClUc) a 3aBucumocTun b Yucno ueHTpoB cnabooTpaxarwux cep, BblSBIEHHbIX
OT y6UHbI a Kax4om NATUMUAIMMETPOBOM UHTEpBase rybuHbl

CpepgHee 3HadveHne OCLL no ocu opanHaT Ha neBoM rpadiuke NpuBeAeHO BonucaHnm Bbluncnenns OCLLc BnosicHe-
HUAX. NPUBEAEHHbIX B 8.3.2.

PucyHok C.7 — Bocnpon3BoANMOCTb pe3ybTaToB /18 C/lyyas, COOTBETCTBYIOLLEr0 c/yyat Ha pucyHke C.5. 3a ucksio-
UEHMEM TOrO, YTO 34€eChb 3a/1€/iCTBOBAHO O4HO (POKYCHOE PACCTOsIHME, PABHOE 4 CM

C.3 ®aHTOM co cna6ooTpaxaluwmnMy cpepamMmm guamMmeTpom 2 MM. BOCEMb Cep Ha MUNAUINTP

Ha pucyHke C.8 nokasaHo n3o6paxeHune haHToma, cojepxallero cnabootpaxalolyme chepbl ANaMeTpoM 2 MM.
MOJIyYEHHOE C MOMOLLbLI0 AATYMKA C KOHBEKCHOM PELIETKOM C pagnycoM KpMBU3HbI 1.5 CM 1 (DOKYCHBIM PACCTOSIHUEM 3 CM.
O603HaueHne gatumnka C8-5 03HayaeT, 4To CNEKTP UMNYbLCOB HAXOAMUTCSA B AnanasoHe oT 540 8 My,

PucyHok C.8 — M306paxeHne haHToMa, BK/TIOHAKOLLEro ciabooTpaxaroLlme cepbl AnameTpoM 2 MM. NOoJyYeHHOE C
MOMOLLbIO AaTUMKa C KOHBEKCHO PELLIETKO C paamnycoM KpMBU3HbI 1.5 CM 1 (DOKYCHbIM PaccTosiHuem 3cm
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Ha pucyHkax C.9 1 C.10 nokasaHbl COOTBETCTBYIOLLME pe3y/ibTaTbl B OTHOLLIEHUW BOCMPOM3BOAVMOCTU (grarpammb|
no faHHOMy haHTOMy CM. B NpuioxeHun O).

XoTa Ha pucyHke C.9a BOCNpPOU3BOAMMOCTb pe3ynbTaTtoB no 3HadeHusam OCLUc yaoBneTBoputenbHas, pasbpoc
HaHeCeHHbIX TOYeK MpeBbILLaeT XelartesbHbil, a BeIMYMHbI OLLMGKM JOCTATOUHO BbICOKMe. 306paxeHns ¢ 1no50 nonyye-
Hbl HE3aBMCKMO OT n3obpaxeHuii ¢ 51 no 100. Ha rpadinke b cnegyeT oTMETUTD, UTO BbISIB/IEHHOE YMC/O0 ciabooTpaxato-
LWmx chep Ha ABYXMWI/IMMETPOBbIV UHTEPBaUT Fy6VHbI B (DOKYCHOM AuanasoHe cocTas/isieT npnbamsntensHo 15, uto
MeHee, YeM pekOMeHAO0BaHHOe MUHUMaTbHOE Ynco (25).

CpegHee 3Ha4veHne OCLL Konuuyectso cdiep
0
-2
-4
-6
-8
-10
-12
0 1 2 3 4 5 6
Fny6uHa, cm
a CpegHue 3HaueHns OCLL (OCLLC>B 3aBUCMMOCTU OT O Yucno LeHTPoB cnabooTpaxatoLwmx ciep, BbISBIEH-
y6UHbI HbIX B KK/I0M ABYXMUTMMETPOBOM MHTEpBase r1y6uHbI

CpepHee 3HadeHne OCLL no ocu opaumHaT Ha1eBoM rpadivke npuBeaeHo BonnucaHnm BblumcneHns OCLLc B nosicHe-
HUAX. NpUBeAeHHbIX B 8.3.2.

PucyHok C.9 — Bocnpon3BoaMMOoCTb pe3y/ibTaTos, COOTBETCTBYHOLAsA BOCNPOM3BOAMMOCTN Ha pucyHke C.8
Ha pucyHke C. 10a uncno cnabooTtpaxatowmx chep Ha nHTepsas ry6uHbl B (hoKasibHOV 061acTv (AnanasoH rny6uH
oT 140 1,5 cm) cocTasnisieT npubansutenibHo 30. Y4CN0 BbISIBIEHHbIX CN1abooTpaxatowmx cdep Ha ABYXMUITMMETPOBbIN

MHTEpBan rybuHbl B MHTepBase rny6uH ot 2,5 o 3.5 cm coctaBnsiet meHee 20. 4TO OTpULATENBHO B/MSIET HA TOYHOCTb
onpegeneHns B AaHHOW 06nacTu.
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CpepHee 3HadeHve OCLL KonunuyectBo cchep

a CpepHue 3HayeHns OCLU (OClLc) B 3aBUCUMOCTH OT 0 Ywucno ueHTpoB cnabooTpaxatLmx chep, BbISSBAEHHbIX
rNy6uHbI B KaXOM [ByXMUNMMETPOBOM UHTEpBane rnybuHbl

CpegHee 3HavyeHne OCLLU noocu opauHaT Ha 1eBOM rpadmke npuseeHo B onucaHnu soluncieHns OCLLUc BnosicHe-
HUAX. NPUBEAEHHbIX B 8.3.2.

PucyHok C. 10 — Pe3ynbTarthbl, NOSly4eHHble Npu ncnoab3oBaHun Bcex 100 nsobpaxeHuii 3 Habopa, COOTBETCTBYIOLLETO
Habopy Ha pucyHke C.9

Ha pvcyHke C.11noka3aHo U306paxeHune haHTOMa, BK/IlOUaKOLWEero cnagooTpaxaiolne cgepsl ANaMeTpoM 2 MM,

noJslyyeHHoe Mpy NOMOLLM BbICOKOYACTOTHOW (15 ML) NMHERHOI peleTku, ¢ rNy6uHoit 60KoBOW hokycupoBky 4 cM. Ha
pucyHkax C-12 n C.13 npuBefeHbl COOTBETCTBYHOLLME Pe3y ibTaTbl B OTHOLWEHWM BOCNPOU3BOAUMOCTY.

PucyHok C.11— M3o06paxeHune haHTOMa, BKIOYalLWwero cnaéooTpaxatuime chepbl guameTpom 2 MM. NoNyyYeHHoe
npu NOMOLLM BbICOKOYACTOTHOrO gatymka (15 MIy) c nuHeliHol pelieTkoli npu rnybruHe 60KoBOI (hOKYCUPOBKM 4 CM
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Ha pucyHke C. 12s nusobpaxenus ¢ 1no 100 nonyyeHbl He3aBUCUMO OT n3obpaxeHnii co 101 no 200. Bocnponssoan-
MOCTb NOATBEPXAAETCSA C MOMOLLbI NPU6AN3NTENbHO 35 BbISBMEHHbIX clabooTpaxatolwmx chep Ha ABYXMUIIMMETPO-
Bblli MHTepBan rNyouHbl B Npegenax AnanasoHa (MOKYCHON rny6uHbl, KOTOpas cHoBa SBNSeTCA (DOKYyCOM MO TO/LUHE
rny6uHoii okono 1.5 cm.

CpepHee 3HauveHne OCLLU KonitiecTBO cchep
a CpegHue 3HavyeHus OCLU (OClUc) B 3aBMCMMOCTH b UYuncno ueHTpoB cnabooTpaxarwLwmx cpep, 06HapyXXeHHbIX
OT rNy6uHbI B KaXXJOM [BYXMWU/ITMMETPOBOM UHTEpBase rnybuHbl

CpegHee 3HaveHve OCLL no ocu opauHaT Ha 1eBoM rpadimkenpreefeHo aonucaHny Bolumcierdns OCLLUc B nosicme-
HUAX. NpUBEAEHHbIX B 8.3.2.

PucyHok C.12 — BoCNpou3BOAMMOCTb Pe3y/bTaToB, COOTBETCTBYIOLMUX pe3yibTaTam Ha pucyHke C.11

Ha pucyHke C. 13P yncno cnabooTtpaxatoLwmnx cpep Ha ABYXMUITMMETPOBbI MHTepBasn rny6uHbl B hokanbHO 30He
{pnanasoH rnybuH oT 1 go 1.5 cm)cocTtaBnaeT npnbansnTensHo 70.

CpegHee 3HadeHne OCLL Konunuectso chep

a CpegHue sHauenus OCLL (OCLLUc) B 3aBucumocTv or b UNCIIO LEHTPOB C1aGo0TPaXAIILMX CEP, BbIBNEHHDIX B
FAy6uHbI KaXXZ,0M [IBYXMU/IIMMETPOBOM UHTEpBase r1yGuHbl

CpepgHee 3HavyeHune OCLL no ocv opAnHaT Ha 1eBOM rpaduke NpuBeAeHO B onncaHunm Bbluncnernus OCLIc B nosicHe-
HUAX. NpuBeAeHHbIX B 8.3.2.

PucyHok C.13 — PesynbTaTbl, NOlyYeHHblE NPU UCNONb30BaHNK Bcex 200 nsobpaxeHuii n3 Habopa, COOTBETCTBYIOLLLENO
Habopy Ha pucyHke C.12
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Mpunoxenne O
(cnpaBo4HOE)

Mpumep thaHTOMa A8 3KCA/IyaTaLlMOHHbIX UCMbITAHWIA B AMana3oHe 4acToT oT 7 o 15 My

Ha pucyHke D.1 nokasam haHTOM.cogepxaluii cnabooTpaxatlyme cpepbl U COOTBETCTBYHOL N TEXHUYECKUM ONU-
caHuAM, NPUBEAEHHbIM B HACTOALLEM cTaHgapTe. Ha pucyHke D.2 npuBeAeHO n3o6paxeHue aHTomMa, Ha KOTOPOM YETKO
BUAHbI cnabooTpaxatwlymne cdepbl B BUAE YEPHBIX NATEH 6€3 BHYTPEHHETO OTPAXEHNS.

P1WY1A»c»1l— uyw
Bwnpg ceepxy

| — pajuyc KpuBU3HLI 3.5CM. 2 - pajuyc KpUBKU3HbLI 0.5 CM. 3 — akpunoBas naacTuHa TONLWMHON B MM. 4 — NJI0OCKOE OKHO CKaHupoBa-
HUsi: 5 — 3epKasibHblii OTpaxaTenb U3 cTekna; 6 — asloMUHUEBbIN OTpaxaTenb; 7 — 6e33X0BbIC Chepbl AUaMeTpom 2 MM (B Ha 1 mn)

PucyHok D.1 — Cxembl thaHTOMa co cnabooTpaxawlwmnmm cchepamm guameTpom 2 MM 419 UCMO/Ib30BaHNA B AnanasoHe
yacTtoToTt 7 ao 15 MIl'u. ang c3agm n ceepxy

[aHHblli 06pasel, haHTOMa NpousBefeH C OAHUM 3epkasibHbIM OTpaXkaTeneM W3 cTekna 1 OAHUM napanfiesnibHbiM
emy oTpaxaTenem u3 antoMuHneBoi Al20 3 nnacTuHbl. AIOMUHUEBBI OTpaxaTeslb UMeeT O4eHb BbICOKYH MOTHOCTb U
CKOpPOCTb pacnpocTpaHeHns 3ByKoablX BOJIH, YTO obecneynBaeT NosiHOe BHYyTPEHHee OTpaXeHne npu yrnax najeHus He
6o0nee 16°. Torga kakAnsa ctekna aTtoT yroncocrtaBnset npubnansmtensHo 30°. O6o3HavyeHne gatumka C8-5 Ha pucyHke D.2
O3HayaeT, YTo CNeKTp UMMy/bCOB HaXoAUTCA B Aunana3oHe oT 5 4o 8 MI'y. Y noBepxXHOCTU allOMUHMEBOrO oTpaxaresns
chopmMupyeTCsi MHOXEeCTBO 3X0CUrHanoa.
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PucyHok D.2 — V1306paxeHne, nosy4eHHoe npu UCnosib3oBaHun haHToma, cofepxallero cnaboorpaxaiolyme cepb
[VamMeTpoM 2 MM. U NeaUaTpUYeckoro 4aTtuuka ¢ paguycom KpuBU3HbI NPUGAN3NTENbHO 1.5 cm
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MpunoxeHune E
(cnpaBo4HOE)

OnpepeneHue NonoxXeHns cnabooTpaxarwmnx chep
B NPSAMOYTO/IbHOI CUCTEeMe KOOpAMHAT X, Y, Z C TOYHOCTbIo A0 0/8

E.1 Metoguka
CornacHo onpegeneHunto nHTepeana rny6umHbl B 3.9. pucyHKy 1um pucyHky B.2d. onpegeneHune nonoxexHusa cnaboor-

paxarowmx cdep B NPSIMOYro/ibHON CUCTEME KOOPAUHAT X.Y.Z C TOYHOCTbIO A0 D/8 MOXeT 6bITh OCYLLEeCTB/IEHO Nocpe-
[CTBOM C/lefytoL X 3Tanos (7). NOBTOPSOLWMXCA 47151 BCEX 3HAUYEHMIA Nn.

MpumeyvyaHune — BnpunoxeHnn E noAcTpouHblii MHAEKC NONYyLLEH.

1) [Ans kax[oro undpoBoro N306paxeHuns n KaxAorocermeHTa o6bema, orpaHMyeHHOro MHTepBasiom rny6uHsbl d,
BbIYNCNAOT cpeAHee 3HayeHre Maun ctaHgapTHoe oTkKNoHeHne SDaansa scex MPY ¢ ueHTpamu, Haxogalwmmmcs B npeje-
nax Kaxjoro cermeHta o6bema c UICNonb30BaHMEM BCero Habopa n3o6paxeHuii.

2) Ans kaxporo (MPV)” ycTaHaBNMBaloT WeCTb 6amxaiwmnx MPY 1 onpefensioT, COCTaBNAAT M 3HAYEHUSI BCEX
cemu MPV. Bk/louas NCX0AHOE, MeHbLUE CPeHero 3Ha4eHus, onpefeneHHoro Ha atane 1. He MeHee yem Ha 1.5 BEIMUMHbI
CTaHAapTHOro OTKNOHEeHUS. NpUHUMAaEeTCS, YTO KaXAblil Takoli Habop U3 cemn 3HaYeHuih MPY cBs3aH ¢ oHOI cna6ooTpa-
Xatoleli cpepoii (cm. E.2).

3) O6bIYHO Ha6op 13 cemun 3HavYeHnii MPV, onpeAeneHHbIX Ha aTane 2. 6yAeT UMeTb 06LLee NOoMoXeHVe CApyruMun
Habopamu nscemu MPY. onpegeneHHbix Ha aTane 2. Bce Takne Habopbl CBSA3bIBAOT COAHOcnabooTpaxatoLeii chepoii.

4) [lns Ha6opoB 13 ceMU 3HAYEHU i MPY, COOTBETCTBYIOLMX aTaMy 3. BbIYNCAAIOT Hauy4llee 3Ha4YeHue 411 Noso-
XeHuA ueHTpa cnabooTpaxatowwei chepbl NyTem onpefeneHns KoopAvHaT «LeHTpa Maccbl» a NpsMOYrofibHO cucteme
*CM- Yem urcm cornacHo popmynam (E.1). (E.2) n(E.3):

(E.1)
o* >
(E.2)
| > K -(MPW]
T 1T n
I [Ma-iMPV)»]
\
(E-3)

£ Aut-iMPV)*1

ro= e

L [wrf-(M P 7]

rae d — uenoe yncno, 0603HavarlLee COOTBETCTBYOLWNIA MHTEPBAN TNY6UHBIA =1.2.3 ...:
O — anameTp cnabooTpaxatoleil cdhepbl COriacHo onpegenexunio, npuseaeHHomy B 3.4.
Md — cpegHee 3HauyeHune Bcex MPY ¢ LeHTpamu, pacnonioXeHHbIMW B Npefenax cermeHTa o6bema, orpaHM4YeHHOro
MHTepBanom rny6uHbl d. c ucnonb3oBaHnemM Bcero Habopa n3obpaxeHuii, kak onpefeneHo BblllE;
(MPY)uk — 3HauyeHne MPY B Touke JOcornacHo onpegeneHuto, npuBegeHHomy B 8.2.
E.2 AprymeHT pans Bbibopa cemu OGamxakwmx cocefHux Toyek MPY pans onpepeneHns LEeHTPOB
cnabooTpaxatwux chep
YuunTbiBas, 4TO BK/IOYEHHbIE TOUKN JO/DKHbI NPUBAN3NTENBHO oNpeaensaTb cdepy, BCe 3T TOUKW A0/KHbI pacnona-
ratbCcsa B npegenax cgeps! canameTpom O 1 BCe TOUKM A0/DKHbI UMETb 3HaYeHne MeHee cpefiHero 3HavyeHnss Mascex MPY ¢
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LleHTpamu, pacnosioXeHHbIMU anpejenax cerMeHTa o6bema, orpaHNYeHHOro UHTEPBAaIoM rNy6uHbl d, He MeHee YeM Ha
1.5 Be/IMUMHBI CTaHAAPTHOrO OTKNOHeHUA SDd (cm. aTanbl 11 2 B npunoxeHun D). BO3MOXHbI Cliefytolme BapuaHThbl:

1) oAaHa Touka:

2) BOCEMb TOYEK MO yrnam ky6a co ctopoHoii D/4;

3) cemb Touek, onpeAensoWmnX LEeHTP 1 yrbl TeTpasapa (MCnonb3yemblii BapuaHT):

4) peBATb TOYEK, O4Ha U3 KOTOPbIX pacnonaraeTca B LEeHTpe, a BOCEMb — MO yrnam ky6a co ctopoHoii 0/2.

BapuvaHT cOAHOW TOUKOW (BapraHT 1) Henpuemaem, NoCKObKY CrydaiiHble (pIyKTyauumn TO4e4HOro LWyMOBOTo doHa
MOTYT BbI3BaTb NOSAB/IEHNE OTPOMHOIO YMC/1a TOXKHOMOIOXKNUTE/bHbIX Pe3yNbTaToB.

BapuaHT 2 — BO3MOXHbIli BbIGOP C HAWGONMbLWNM PACCTOSTHUEM MeXAy ABYMsS TouykaMu (Ha NPOTUBOMOJIOXHbIX
yrnax ky6a), coctasnsowumm (3/16)12-£=0.43 0.

[nsa BapnaHTa 3 (MMEHHO OH UCMNOJIb3yeTCA NPorpaMMHbIM 06ecneyeHieM) MakCumasibHoe paccTosH1e Mexay Tou-
Kamu coctasnsiet 0/2 — 6onee, 4eM B BapuaHre 2.

MakcumanbHoe paccTosiHue mexay Toukamu B BapnaHTe4 coctasnseT (3/4)12 O = 0.87 O. 370 paccTosiHMe cunta-
eTCA CUWKOM 6O/bLWNM C YH4EeTOM KOHEYHOW WMPWHBI Nyyeil B 60KOBOM M3MEPEHWUN U U3MEPEHMUN NO TOMLKHE, @ Takke
KOHEYHOI A/IMTEeNbHOCTM UMMY/bCa B OCEBOM U3MEpPeHUn, a Takke aheKkToB YacTMYHOro obbema BcneacTeme cepu-
yeckoli reomeTpumn cnabooTpaxalrolwmx BKAOYEHWUI N CTATUCTUYECKOTO XapakTepa C/ekn-CTPYKTypbl. TakuM obpasom,
MasIOBEPOATHO, YTO 3Ha4YeHNss MPV BO BCEX BOCbMMW YT/TI0BbIX TOUYKaxX COCTaBAT meHee Ma-1.5 - SDa Ana MeHee BbIABNA-
eMbix cnabooTpaxatLwux cgep.

Mpun ncnonb3osaHnmn BapnaHTa 3 06HapyXeHo, YTO YMco cnabooTpaxaLWwmx cdep, BbISBIEHHbIX B TI060M CermeH-
Te 06bemMa, orpaHNYeHHOM MHTepBasoM rNy6uMHbI, B LLle/IOM COornacyeTcs CO CPefHUM OXUAaeMbiM 4nuciom. Moatomy
noyTu Bce cpepbl, BbiBAIEHHbIe HabnogaTeNnamMmmn B Habopax n3obpaxeHuii, BbIBNEHbI U Nporpammoii. BapnaHTt 2 moxeT
paccmaTpuBaTbCsa B 6yAyLeil paboTe B kauecTBe CpaBHEHWS C BapvaHTOM 3.

31



rOCT P 57631—2017

Mpunoxexve F
(cnpaBo4HOE)

McnbiTaHne Ha noJsiHoe BHYTPEHHee oTpaXeHune npm ncnosib3oBaHMmM NAOCKUX 0Tpa>KaTer|e|7|
N3 aIlOMUHNA N CTekKNna

Ana ucneiTaHns adheKTMBHOCTN 3epKasibHOro 1 asloMUHWEBOTO OTpaxaTe e Npyu BO3HUKHOBEHUW MOSTHOFO BHYT-
PEHHEro OTpaxeHUs Takum 06pasom, YTo6bl NPU AOCTATOYHO MasibIX yriax nageHuns (90° — nepneHankynspHoe nageHue)
He npoucxoaunno npeobpasoBaHune BOH @ NonepeyHblie BOJHbI UK BOMHbI Penes. 6bin co3gaH haHToM ¢ napannenbHbiMu
a/TlOMUHNEBBIM M CTEK/TAHHBIM 3€pKasibHbIMW OTpaxaTeNsiMy Ha NPOTMBOMNOMOXKHbIX KOHLaX. PaHTOM 3ano/IHEH TKaHEUMU-
TUpyloWwmM doHoabiM MaTepuanom (6e3 cnabooTpaxatwmx cdep). NoBEPXHOCTN BepTUKasbHbIX NAAacTUH pacnonara-
NINCb Ha paccTOsAHWUM OKO0 23 CM ApPYT OT Apyra, a B BEPXHel YacTu haHToMa UMennch fjBa OkHa ckaHuposaHus. OAHO 13
HVX MMesI0 paAnyc KpUBM3HbI 1 CM 1 NONYLUANHAPUYECKYIO (DOPMY C LLIEHTPOM Ha pacCTOsIHUM 5 CM OT 3epKasibHOro oTpaxa-
Tena n3crekna, agpyroe — naocky opmy npasmepbl 5 k 10 CM. C LeHTpanbHO NMHMel Ha pacCcToOAHUN 5 CM oTanloMu-
HueBorooTpaxaTens.KpnBonnHeliHOEOKHOIPEAYCMOTPEHOBKa4YeCTBECBA3Y 0L ero3aeHaMmexay KOHBEKCHON peLleTKoi
C paguycom KpuBM3HbI 1 CM 1 yrioM cekTopa okoso 153*, a niockoe 0KHO NO3BOMN/IO CBA3AaTh (DA3MPOBAHHYIO PeLleTKy 1
yron cektopa okoso 90°. Takum 06pa3oM, MOryT 6biTb MOMyYEHbI M306paXeHuns, B (OPMUPOBaHNN KOTOPBIX yyacTBOBas
TOMIbKO OfMH OTpaxaresb, a pyras cTopoHa haHToMa NOSIHOCTbI0 COCTOANA U3 TKAHEUMUTUPYIOLLLETO MaTepuana.

n punmedyaHune 1 — CornacHo AaHHbIM npoussoanTens, aNtoMUHUEBbIN oTpaxatesib B ONMCaHHOM CbaHTOMe
VMen nokasaTesib LepoxoBaToOCTN NOBEPXHOCTU 6 MKM.

YTo KacaeTca TKaHEVMUTMPYIOLLEro matepuana a haHTomMe, ero KOMNOHEHTbI Obl/IN TaKUMU Xe. Kak U B paHTomax,
cogepxalmx cnabootpaxatwlme cdepbl, 3a UCKIIOYEHMEM TOr0, YTO OOBbEMHbI NPOLEHT MOsoKa, MoABepriierocs
ynbTpauabTpaymm, cocTaBAsaBLLNi g0 3:1. 6bI/1 CHUXEH Ha 4/5 ¢ NoslydYeHneM 3HavyeHus OTHoweHus (KoadpuuneHT
3aTyxaHusayvactota n/f a0.33g6 cm'l MTIy'lamectoO,5406 cm"1«MIu"1, TeM cambiM NOBbIWASA [/TyOMHY NPOHUKHO-
BeHUsi 1 o6ecneynBan BO3IMOXHOCTb NMONYYEHNSA [OCTATOUYHbIX AaHHbIX 415 aHanu3a. VisamepeHus NnpoBoAMAUCH NpU TeM-
nepatype 22 *C n yactote 5 Ml ¢ NpMMeHeHneM paHee onucaHHoi metoaukm (10). CKOpOCTb pacnpocTpaHeHus 3Byka
c=1539mMC 1 uoTHoweHne a/f= 0,396 cm"1 MIy'

YcpegHeHHoe nzobpaxerune no 10 CHUMKaM, NoslyYeHHbIM C UCMO/Ib30BaHNeM gaTtuika ¢ pa3npoBaHHOI peLleTkon,
nokasaHo Ha pucyHke F.1. [1Be NpsiMOYrosibHbIX 30HbI WMPUHOI No 10 MM npefcTaBnaloT co6oli o6nacTu, rae paccumTaHbl
cpefHVe 3HauYeHns NMKcens npu npupateHnn ry6rHbl no BepTukanu Ha 5 M.

MpumeyaHune 2— CpeaHee 3HavyeHue NUKcens, npuBefeHHoe B npuioxeHun F, He oTHocuTtca Kk MPV, onpe-
AeneHHomy B 3.8.

3T ABa NPSAMOYro/ibHUKA UMEIOT OfMHAKOBble pasMepbl W HAXOA4ATCSA B OMHAKOBOM MOJIOKEHUN NO BEPTUKaNW;
0/JHaKO OAVIH 13 HUX HAXOAMTCA HeNocpeACTBEHHO C/ieBa OT BEPTUKaNbHON TMHUN efjBa 3aMeTHbIX AN P Y3HbIX OTPaXeH Wi
OT NOBEPXHOCTYU 3epKasibHOro oTpaxartensa u3 cTekna (iesas CTopoHa n3obpaxeHuns), n ob6a NpsMOYro/ibHMKa CMeLLeHbl Ha
OHO 1 TO e pacCTOAHNEe OTHOCUTE/IbHO BEPTUKA/IbHON OCU CUMMETPUN U306paxeHns. Takum o6pasom, ecnu NonHoe
BHYTPEHHee oTpaxeHne n opMupoBaHne n3obpaxeHns 6b111 6bl nAeanbHbIMU, TO rpadnkn CpeaHNX 3HaYeHWi NuKcens
npu npyupateHnm ray6uHbl No BepTUKaam Ha5 MM Npu CpaBHEHUN C UCXOLHOV rYy6UHOI NO BEPTUKAIN AO/KHbI 6bITb MAEH-
TUYHbIMU. [TOCKONbKY B HyBCTBUTENBHOCTU (DA3MPOBaHHO peleTkn MOoXeT 6biTb aCUMMETPUS, 3TU ABa rpaduka mMoryT
6bITb ¥ HE MAEHTUYHBbIMU. [103TOMY AAaTUMK NOBEPHYN HA 180° BOKPYT BEPTUKAILHON OCU. U Gbl/1 NOYYEH U YCPEaHEH eLle
oAH Habop n3 10 nsobpaxeHuii. Mpu nosBopoTe Aatyvka n3obpaxeHne curHana 3epkanbHOro oTpaxarens u3 crekna
nosiBNSeTCA Ha NpaBoii CTOPOHE M306paxeHuns.

Ha pucyHke F.2 nokasaHbl rpamkm cpefHUX 3HaYeHnii nukcensa Aas 1esoro U NpaBoro NPsAMoyrosbHUKos. Cnegyet
OTMeTUTb, YTOCPeAHEeE 3HAYEHME NUKCesel a NpAMOYro/ibHUKax Ha rnybuHy 5 MM cocTaB/sieT HOJb, 3a UCK/IOYEHNEM pac-
CTOSIHWIA NpU6NM3MTENBHO OT 5 A0 16 cM (paccTosiHusi No BepTukanu). Ha pucyHke F.3 nokasaHbl COOTBETCTBYHOLiNE
rpadumkm, nonyyeHHble nocae NoBopoTa gaTunka.

Ha pucyHke F.1 3epkanbHbIii oTpaxartesib HaxoAanTcs cnesa (cnabas BepTukanbHas MMHUA AU QY3HbIX OTPaKEH WA
OT MOBEPXHOCTUN OTpaxartesia). MPsAMOYro/ibHUKN 3e/1EHOTO LiBETa NOKa3blBAOT 30HbI, [je BbIYNCAINCbCPEJHNE 3HAYEHUS
nukcenei Npy npupaLieHnn rnyomnHbl No BepTUKann Ha 5 Mm.
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Pncy*OKF.1 — YcpefAHeHHoe usobpaxeHue no KO CHUMKaM. NOyYeHHbIM C NOMOLLbIO faTuuka
¢ hasnpoBaHHoOl pelieTkol

CpepHee 3HaueHvie nukcesns

Ocb OpAVHAT — CpefHee 3HauYeHne NUKCessi; 0Cb abcunce — ray6rHa no septukann. OTpeskamu nokasaHbl BE/u-
UMHBI CTaH4APTHBIX OTK/IOHEHWI 3HAYEHUIA NUKCeNeil ANa KaxAoro NATUMUAIMMETPOAOIOo MHTEpPBasa ry6uHsbl.

PucyHok F.2 — 'padhuyeckoe npefcTaBneHne aHHbIX; CUHUM LIBETOM OTMEYEHbI AaHHble, PACCUUTaHHbIe /15 N1eBoro
NPSIMOYronbHUKA, KpAaCHbIM — AJ151 MPaBOro NPSIMOYro/ibHUKA Ha pucyHke F.1
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OcCb OpAMHAT — CpejHee 3HauYeHue NUKCens; ocb abcumce — rny6uHa no Beptukanu. OTpeskamy nokasaHbl Benu-
YWHbI CTaHAaPTHbIX OTKNOHEHUI 3HaYeHWi Nukceneii NS KaxA0ro NATUMUANIVMETPOBOTO MHTEpPBana rny6GuHsl.

PucyHok F.3 — Ipadnueckoe npefcTaBieHne AaHHbIX aTOM Cryyae, Korfa oTpaxaTtesb HaXo4UTCs Ha NpaBoii CTOPOHE;
CUHMM LiBETOM OTMEUEHbI JaHHbIEe, PACCUNTAHHBIE /15 IEBOTO NPSMOYTO/IbHIKA, KPACHBIM — [/151 TPABOT0 NPSIMOYTOJlb-
HUKa

MpoueHT, Ha KOTOPbI CpeAHne 3HaUeHUs NUKCenel, NoNyYeHHbIX B pe3ynbTaTe OTpaXeHus, OT/IM4alTCa OT cpej-
HUX 3HaYeHW Nukcenei 6e3yyeta oTpaXeHUs, Korga acMMeTpUsi YyBCTBUTENIbHOCTU fJaTuMKa CKOPPEKTUPOBaHA, MOXET
ObITb BbIBEAEH U34aHHbIX, NPYBEAEHHbIX HA pucyHkax F.2 n F.3, ¢ nomowbio dhopmynbl (F.1)1> Pe3ynbTaT nokasaH Ha
pucyHke F.4.

lI_(Ij)/o i-M. (Fl)
N

rae R-n Nt — cpefHue 3HauYeHNsi NUKCeNeit Ha CTOPOHaX C oTpaxaTtesieM 1 6e3 oTpaxaTe s COOTBETCTBEHHO;
| m 1 cOOTBETCTBYET OTpaXaTesil0 Ha OfHOI CTOPOHe, a | = 2 COOTBETCTBYET OTPaXaTeslio Ha Apyroil CTOpoHe

1y.R,-N,
2m N

'1HeTO4YHOCTb B TeKkcTe AokymeHTa IEC/TS 62791:2015: coopmyny {F.1) cneayeT untaTb +100%
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PasHnua, %

AcvMMeTpUA HYyBCTBUTENBHOCTU AaTunka CKOPPEKTUpoBaHa C UCNO/b30BaHNEM [aHHbIX, NPUBEAEHHbIX HA PUCYH-
kax F.2 n F.3. ncpopmynsi (F.1).
Ocb opanHaT — pasHuua. %; ocb abcumcc — rnybuHa no BepTmkanu, cum.

PucyHok F 4 — TpoLeHT, Ha KOTOpbIi cpefiHee 3HaYeHe nuKce e, NonyYeHHbIX B pedyibTaTe OTpaxeHus, oTamyaeTcs
OT CpejHero 3Ha4eHus nukcenei 6e3 oTpaxeHns

Ha pucyHke F.4 paccmaTtpuBaeTcs He6obluas KOHTPACTHOCTb MeXAY CPeAHUMUN 3HaYeHNAMMN NuKcens (C KoppekLn-
el Ha acuMMeTpuWIo YyBCTBUTENbHOCTU AaTunka) Npu Hanuuum otpaxartend CMPVrn cpegHumu 3HadeHmamm nukcens (¢
Koppekumnei Ha acuMMeTpuio YyBCTBUTENBHOCTU AaTynka) npu oTcyTcTBun oTpaxartens CMPVQ Cssasb Mexgy CPMV un
APKOCTbIO MOHMTOpPA L, aBTopamM Heu3BeCTHbl. KOHCepBaTMBHOE NpPefnooXeHNe OTHOCMTENbHO Takoi CBA3WM COCTOUT B
TOM. 4YTO 3HavyeHne {CPMV)2nponopunoHanbHO” N0O3TOMY

10 logIQ(prv0) =20 log)Q{CMPV/CMPVJ,

rae pf — cpegHsas ApKOCTb NMKCENA Npu HaInyMm oTpaxartens;
10 — cpeaHAs APKOCTb NUKCEN A Npu OTCYTCTBUK OTpaxaTens.

CornacHo Tabnuue 18 (11]. KOHTPACTHOCTb N306paXeHNs paBHa KOHTPACTHOCTM 06bekTa Npu 1n 2a6. novyesugHo,
YTO €C/IM KOHTPACTHOCTb 06bekTa cocTaBnsaeT 046. TO KOHTPACTHOCTb N306PaXeHUsI N KOHTPACTHOCTb B TOYKE CO CKOppPeK-
TUPOBaHHbLIM CPEHUM 3HAYeHUeM nukcens coctasAT 0 4B (onpefeneHns KOHTPACTHOCTM 06beKTa U N306paXeHns CM. Ha
c. 119 1 120(11)). Takxke cornacHo Tabnuue 1(11). ecnm KOHTPACTHOCTb N306paxeHna coctasnsaeT ot 140 muHyc 1 a6. oHa
CTaHOBMTCA He 06HapYyX1Moii Ana HabnaaTens-yenoaeka.

CornacHo pucyHky F.4 — 0.22 06720 +log10 (CMPV,JCMPVa) a 10 «k3a10(u,/1y 0)s0.59 ab. 1 KOHTPaAcTHOCTb He
obHapyxunBaeTca YenoBeKOM-HabngaTenem.

PucyHkn F.5—F.7 cooTBeTCTBYIOT pucyHkam F.1—F.3. rae ucnosib3yeTcs KOHBEKCHbIA gaTunke pagnycom KpUBU3HbI
1 cMm. B oTpaxartenb U3roTOB/IEH U3 aNlOMUHUA. YTON CekTopa cocTaBnsfeT npubnunsntensHo 153*. MonHoe BHyTpeHHee
oTpaXeHue oTCyTCTBYeT Npu yrnax cektopa 6onee 138*. 4yto cooTBETCTBYET yr/iam nagerus ot69° go 90’ . nogTeepxaeHne
yeMmy BUAHO B BepxHeli NeBoii YacTu n3obpaxeHns Ha pucyHke F.5. yqaneHHol oT oTpaxartens.

35



FOCT P 57631—2017

MonHoe BHYTPEHHEE OTpaxXeHWe OTCYTCTBYET Npyu yrnax cektopa 6onee 138°,4To COOTBETCTBYET yrnamM najeHns ot
69° 0 90° 4TO BMAHO B BEPXHEl N1E€BOI YacTu n3o06paxeHns, yaaneHHoi oT oTpaxarens.

PucyHok F.5 — LUupokuii cektop (153°). KOHBEKCHBIN faTynk C pagnycom KpnBu3Hbl 1cm
C a/IlOMVHNEBBLIM OTpaxaTesiem crnesa

CpefHee 3HavieHIe N Kcesn

Ocb OpAMHAT — cpejHee 3HayeHue NUKCens, ocb abecuymuce — rny6uHa no BepTukanu. OTpeskamu nokasaHbl Benu-
UMHBI CTAHAAPTHLIX OTK/IOHEHUI 3HAYEHMIA MUKCeell ANS KaKAOro NATUMUIIMMETPOBOIO MHTEPBana ry6uHsbl. Cnegyet
0TMeTUTb, UTO 415 FNY6KHbI MO BepTuKanu oT 0 40 1 CM NOSIHOE BHYTPEHHEE OTPaXeHue oTCyTCTBYET.

PucyHok F.6 — padpuyeckoe npeacTaBfieHne AaHHblX, CUHUM LBETOM OTMEUEeHbl AaHHbIE, PACCUMTAHHbIE A4S 1EBOTO
NPsIMOYro/ibHMKa, KpaCcHbIM — [/ TPaBOro NPsSIMOYTo/ibHKKA Ha pucyHke F.5
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CpeHee 3HaueHve nkcess

[Ans rny6uHel no BepTukanu ot 0 40 1cM NosHOe BHYTPEHHee oTpaxeHne oTcyTcTByeT. OCb opAnHaT — cpegHee
3Ha4YeHune nuKcens: ocb abecunce — raybuHa no BepTukani.

PucyHok F.7 — Tpadhmyeckoe npeacTaB/ieHUe AaHHbIX; OTpaXaTe b pa3MelleH Ha NPaBoil CTOPOHE, CUHKM LiBETOM
OTMeYeHbl JaHHble, paccunTaHHble /18 1eBOr0 NPAMOYro/IbHUKA, KPACHLIM — [/151 NPaBOro NPAMOYrofibH1Ka

Ha pucyHke F.8 nokasaH NpOLEHT, Ha KOTOPbLIA cpefHue 3HaYeHusi MMKCenei, NoNyYeHHbIX B pesysibTaTe oTpaxe-
HUSA. OT/INYAKOTCS OT CPEAHUX 3HAYEHUN NUKCceel 6e3 ydeTa OTpaXeH!sl, KOr4a acMMEeTpUsi YyBCTBUTEIbHOCTY AaTumka
CKOpPPEeKTUpOBaHa: NonpaBku B3sTbl B COOTBETCTBUU C pucyHkamu F.6 n F.7 cornacHo cpopmyne {F.1).
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PasHuu» %

AcuMMeTpUA YyBCTBUTENILHOCTW faTyMKa CKOPPeKTMpoBaHa C UCMOJ/Ib30BaHMEM [aHHbIX Ha pucyHkax F.6 n F.7 n

chopmynsbl (F.1).
Ocu opguHat — pasHuua. %; ocb abecumcc — rnybuHa no BepTukanu, cMm.

PucyHok F.8 — TpoLeHT, Ha KOTOPbI cpefiHee 3HAUYeHUE NUKCeNeld, NoSTlyYeHHbIX B pe3ybTaTe OTpaXKeHUs, oTiMyaeTcs

OT CcpefHero 3HavyeHus nukcenei 6e3 OoTpaXeHuna

Ccblnascb Ha 06CyxaeHne pucyHka F.4 Bbllie M UCNOMb3ys pes3ynbTaTbl, NOKa3aHHble Ha pucyHke F.8. nonyuya-
eM: — 0.63 a6 i 20 *log10(CMPV/CMPVO0)» 10 1oalO(u,/p 0)s0.17 gb.n KOHTPACTHOCTbCHOBamMepasnmummaansayesno-
BeYecKoro rnasa.
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Mpunoxexune G
(cnpaBoyHOe)

Pe3ynbTaTbl UCMbITAHUSA HAa BOCMNPOU3BOAUMOCTb 3HaveHnin OCLLC B 3aBUCMMOCTMU OT r1y6UHBbI
Ons paHToOMa co cnabooTpaxarwmmmu cpepamMmu guameTpom 4 MM, Mo ABO chepbl HA MUNANNUTP

Hwxe npusefeHbl pesynbTathl 4719 CpaBHEHNA € pe3ynbTatamu, NpeAcTaBNeHHbIMU B NPUIOXEHUN B M NonyYeHHbI-
MU C UCNo/ib30BaHNeM paHToMa co cnabooTpaxarwwmmm cepamm auameTpomM 4 MM. HO BCETO C OZHOI Takoil ccpepoli Ha
MuaAuanTp. PucyHok G.1 npeacTaBnseT coboii n3obpaxeHne, Nosy4eHHOe C NOMOLLbI0 KOHBEKCHOTO faTuunka, paboTato-
Lero Ha yactoTte 4,2 Mly. ¢ ncnosb3oBaHmem @aHToMa C fByMS 3epKasibHbIMK OTpaxaTensamu us ctekna. B gaHHom dpaH-

TOME UMelTCs No faB cnabooTpaxawline cdepbl Ha MUAAUAUTP, a He ofHa. [0CTaTO4YHO XOpolwune pe3ynbTaThbl
BOCMPOU3BOAMMOCTM NokasaHbl Ha pUcyHke G.2.

PucyHok G.1 — lMpumep n3obpaxeHns paHToma, N0SyHEHHOro C MOMOLLbI0 KOHBEKCHOIO AaTtynka, paboTatoLero Ha
yactoTe 4.2 Ml'y. npu AByx cnabooTpaxatLmx chepax Ha MUAANANTP

39



rOCT P 57631—2017

CpepHee 3HayeHve OCLU KonuuectBo cdiep
a CpepgHue 3HauveHnsa OCLL (OCLLc) B 3aBUCUMOCTH OT b Yucno ueHTpos cnabooTpaxarwwmux cdep, BoiSBAEH-
FI'Iy6I/IHbI HbIX B K&XA0M NATUMUNIUMETPOBOM UHTEpPBasne I']'Iy6VIHbI

CpepHee 3HavyeHne OCLU noocu opanHat HaneBom rpadimke npuBeAeHo BonucaHum BbliuncneHns OCLLUc B nosicHe-
HUAX. NpuBefEeHHbIX B 8.3.2.

PucyHok G.2 — Pe3synbTaTbl OLLEHKN BOCMPON3BOAMMOCTHN, COOTBETCTBYIOLLNE HABOPY N306paxeHnii, 04HO U3 KOTOPbIX
npueefeHo Ha pucyHke G.1
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Mpunoxexnne H
(cnpaBoyHOe)

Pe3ynbTaTbl oueHKN 3aBMCMMOCTN 3HavyeHnsa OCLLUc oT KOHUeHTpayun cnabooTpaxatrowmx cdep
1 rny6uHbl ana aHToMoB co cthepamun gnameTpomM 4 MM

OfuH haHTOM, M3roTOBMEHHBIN B none 2011 r., uMeeT B cpefHeM No 04HOI cnabooTpaxatueli chepe gnameT-
poOM 4 MM Ha MUNJIUANTP, a APYroit haHTOM, N3rOTOB/IEHHBIN B OKTsiGpe 2012 1., COAEPXUT B CpeAHEM NO ABE Takux cdepbl
Ha MunannuTp. Ha pucyHkax H.1 n H.3 npuBegeHbl npuMepbl n3o6paxeHnii GaHTOMOB U3 Habopa u3obpaxeHuii, a Ha
pucyHkax H.2 n H.4 — rpadmyeckoe npeacTasfiieHne 3HavyeHuin OCLLUc B 3aBUCMMOCTM OT TNYGUHbI U YiCa BbISIBIEHHbIX
cnabooTpaxatwmx cdep B KaxAom NATUMUIINMETPOBOM MHTepBane rny6uHbl. MapameTpbl NONyYeHUs N306paxeHuii
aHanorMyHbl BCyvasaxc KoHUeHTpauneli cnabooTpaxatowmx cchep 1m2 mn'lv cooTBeTCTBOBAIN CTAHAAPTHOMY 8-pexu-
My CKaHVWpoBaHus 6escneynanbHoi 06paboTkn, HanpyMep NPOCTPAHCTBEHHOIO KOMNAyHANHIa NN rapMOHUYECKON BU3Y-
anusauun TkaHeli. ®oKyc HaxoAWICs Ha PacCTOAHUN 4 CM.

PucyHok H.1 — MpuMep n306paxeHus 13 HaGopa U306paxeHuii, Ha OCHOBaHNU KOTOPbIX MOJTyYeHbl Pe3ybTaThl, NpuBe-
[leHHbIe Ha PUCYHKe H.2: (DaHTOM CoAepxasn B CpedHEeM Mo ofHoli cnabooTpaxatoLleil cpepe AuameTpom 4 MM Ha MUA-
MANTP

Ha pucyHke H.2 A2 — koathpuLMeHT geTepMuHaLmmn. A2 * 0. ecny 3HAYEHUS AaHHbIX U NOL406PaHHON KPUBOIA Ha
COOTBETCTBYIOLNX [NTyGMHAX COBEPLUEHHO HE KOPPEMPYIOT Mexay co6oi, n A2 = 1. ecniv fBa Ha6opa AaHHbLIX NOMHOCTbIO

KOppenupyT mexay coboit |12].
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CpepHee 3HaveHve OCLU KonnuecTtso cdep
a CpepHue 3HavyeHuss OCLU (OClLlc) B 3aBMCMMOCTM OT b Yucno ueHTpos cnabooTpaxalowmx chep, BbIBNEHHbLIX
rny6uHbl Ans haHToMa B CPeAHEM C OAHON cnabooTpa- B KaXA0M NATUMUANNMETPOBOM NHTEpBasne rny6uHbl

xatwouieli cpepoii suamMeTpom 4 MM Ha MUAIUANTP

CpegHee 3HadveHne OCLL no ocu opAvHaT Ha 1eBoM rpadiuke NnpuseeHo BonucaHum BbldncneHns OCLLUc anosicHe-
HUAX. NPUBEAEHHbIX B 8.3.2.

PucyHok H.2 — Pe3ynbTaTbl, COOTBETCTBYIOLME HAGOPY N306paXKeHUIA, 0HO 13 KOTOPbIX MPUBEAEHO HA pUCYHKe H.1

PucyHok H.3 — Mpumep nsobpaxeHusi n3 Habopa faHHbIX, HA OCHOBAHUM KOTOPbIX MOJyYeHbl Pe3y/ibTaThl, NPUBELEH-
Hble Ha pucyHke H.4; haHToM cogepxan B cpefHeM Mo ABe cnabooTpaxawline cepbl AnaMmeTpom 4 MM Ha MUNNANTP
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A2 =0,98
CpepHee 3HayeHve OCLU Konunuectso copep
a Cpegnue sHauenns OCL (OCllc) B 3aBucumocTu b Uncno LeHTpos cnabooTpaxawlymx chep, BbiSBAEH-

OT ry61HbI ANA PaHTOMA B CPEAHEM C OfiHON CNaBooTPa- ik B KaAOM NATUMUMIUMETPOBOM UHTEPBANE [Ty6UHbI
xaroweii cepoii anameTpom 4 MM Ha MUNSIMANTP

CpegHee 3HaveHne OCLU no ocu opauHaT Ha 1eBoM rpaduke npuBeeHo B onucaHny Bolunciedns OCLLc B nosicHe-
HUAX. NpuBeAEHHbIX B 8.3.2. A2 — koahhnLMeHT feTepMuHaLMn, onpefenerHblii B TeKCTe nepef pucyHkom H.2.

PucyHok H.4 — Pe3ynbTaTtbl, COOTBETCTBYHLWNE HAGOPY U306paxXeHUi, 0JHO N3 KOTOPbIX MPUBEAEHO Ha pUcyHKe H.3

3aBNCMMOCTb OT KOHLeHTpaynmn ¢ 0O4eBUAHOCTLIO NOATBEPXAAETCA MUHUMAabHbIM 3HavyeHnem OCLIc npnbansn-
TeNbHO 6.7 ANs haHTOMa C KOHLEeHTpaLumei cnaéecoTpaxawwmx cpep 1 Mn-1 nnpuéansnTensHo MUHyc 6.0 ansi paHTomMa ¢
KOHLUeHTpauueli cnabooTpaxatowmux cpep 2 ma- .Yuncno nsobpaxeHuii, 1CNONL30BABLLNXCA B C/ly4ae ¢ (DaHTOMOM C KOH-
LueHTpauueii 1mn*1eaBoe 60sblle, YeM B c/lydae ¢ (DaHTOMOM C KOHUeHTpauwuel 2 M1-1, uTo 03HavyaeT, YTo OXugaemoe
yncno cnabooTpaxatLwmx cpep a kaxgomMm 06beMHOM CermeHTe, orpaHM4YeHHOM UHTepBanom r1y6uHbl, 04MHAKOBO ANs
KaXXA0ro us Hux. icxoas ns cpefHero yncna cgep Ha MUAANAnNTP, Npu rnybuHe 4 cm paccMaTpuBaeMblii 06beM cocTaBNA-
eT npnbnusntensHo 45 mn ana oboux haHtomoB. CnegyeT oTMETUTb, YTO HabNAaBLLeecs Yucno cdep npu rybuxe 4 cm
B C/lyyae ¢ (haHTOMOM C KOHUeHTpauuei cnabooTpaxatwwux cpep 1 ma*lcoctasnset 35. B ciyyae ¢ haHTOMOM KOHLLEH-
Tpauueii cnabooTpaxawowmx cdep 2 mna-1 — 28. PasHuua MOXeT 6bITb OTHECEHA Ha cyeT nap cdep, AO0CTaTOUYHO 6AN3KUX
APYT K APYTY, 4TO6bI MOXHO ObINI0 CYMTATbL X OAHOV CPEPOii C OLLEHTPOM Macc» MexAy LieHTpamu aTux AByX cdpep, uTo npu-
BOAWT K MeHee oTpuuatenbHoMy 3HadeHunto OCLL,. yem Heob6xoanmo. ViccnefoBaHne Takoil 3aBUCMMOCTM OT KOHLLeHTpa-
L1 NpoAos/HKaeTCcsa 1 MOXeT NPMBECTM K U3MEHEHMNIO MPOrPaMMHOro obecneyeHuns ¢ Lenblo BbIIBIEHNA Taknx nap cdep,
NO3TOMY UX MOXHO UCK/TIOUYNTb U3 PACCMOTPEHUA.

B npunoxeHun | npueefeH ropa3go 60/5iee KOHTPONMPYEMbIi 3KCNEPUMEHT MO OLEeHKe 3aBUCMMOCTU 3Ha4yeHus
OCLc oT KoHUeHTpauun cnabooTpaxatolwmx cep ¢ Ucnonb3oBaHnem Tpex haHTOMOB, cogepxallux cnabooTpaxato-
wme cpepbl gnameTpom 3.2 MMm.
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Mpunoxewne |
(cnpaBo4HOE)

Pe3ynbTaTbl OLeHKN 3aBUCUMOCTM 3HavyeHuss OCLLc oT KOHUeHTpauun cnabooTpaxarwmx chep
n ry6uHbl Ansa gaHTOMOB cOo cdpepamu gnameTpom 3,2 MM

MN3roToBneHbl TpK haHTOMa C NJIOCKMMU OKHAMW CKaHVPOBAaHWA 1 CPeAHVMUN KOHLEeHTpauusammu cnabooTpaxaroLwmx
cthep 1.2 n4 mn'l Bce chepbl N3roTOBNEHbI €A4NHOBPEMEHHO. MPUHATLI Mepbl AN TOro, YTo6bl 06ecneynTb NAEeHTUY-
HOCTb (DOHOBbLIX MaTepuasnos Bo BCex haHTomax. Takum o6pasom, pasHuua mexay thaHTomamu B pesynbTaTe BAUSHUA
MaTepuanos AO/KHA OTCYTCTBOBATb.

Lincbposble nzobpaxeHuns Bcex Tpex haHTOMOB 6blN NOMTyHYeHbl HA MAEHTUYHOM 060PyA0BaHUN U C UAEHTUYHBIMU
napameTpamMy CKaHMpPOBaHUSA, BK/OYas NapameTpbl KOMNeHcauny ycuneHuns no spemendn TGC. MNapameTpbl NonyvyeHns
n306paxeHns 6bi1M 0agMHaKOBbIMY 419 (DAHTOMOB C KOHUeHTpauwnei ccep 1.2 n4 mn“1u cooTBeTCTBOBAAN NapameTpam
cTaHapTHOro 8-pexunmMa ckaHupoBaHusa 6e3 cneymanbHoi 06paboTku, HanpuMep NPOCTPaHCTBEHHOIO KOMNAayHANHIa Un
rapMoOHNYecKoil BU3yanm3auum TkaHein. Pokyc Haxoauncst Ha paccTostHUM 9 cMm.

PesynbTaTbl NnprvBefeHbl Ha pucyHkax ¢ 11 no 1.6. lna chaHTOMa € KOHUeHTpaumei cdep 1 ma-* ncnonb3oBanochb
280 n306paxeHunii, Ana chaHToMa c KOHUeHTpaumeii cpep 2 mn-1 — 140 nsobpaxeHuii nana aHToma c KoHUeHTpaymei
cihep 4 Mn*1— 75 n3obpaxeHuit (pesynbTaTbl UCCiefoBaHNa Ansa @aHToMa, cogepxalyero cpepbl guameTpom 3.2 MM 1
MMeloLero KoHLeHTpayuo cpep 2 mn-1, npusefeHsl Ha pucyHkax C.1—C.7.)

B oTHOWeEHNN Hanbonee oTpuLaTenbHbIX N0J06paHHbIX 3HadeHnint OCLLC daHTOM C KoHUeHTpauuen cep 4 mn-1
nmeeT MUHUMYM Npu MUHYC 11.3. haHTOM C KOHLeHTpaumeii cchep 2 Mn-1 — npu MuHyc 11.6 n haHTOM C KOHLEHTpaLuuei
cpep 1 mn-1 — npu MuHyc 12,6. Takum o6pa3om, gnana3oH U3MeHeHus Hanbonee oTpuuartenbHbiX 3HaveHuii OCLc
cocTaBnset scero 11,5 % npu CHYWXEHUN KOHLLEeHTpaLumn cnabooTpaxaroLwmx cdep Ha 1/4, 4To ykasblBaeT Ha HE6O/bLLYIO
3aBMCUMOCTb Jlaxe caMbiX 3KCTpeMasibHbix 3HadeHunii OCLLC OT KOHUeHTpauumu cdep; No3TOMy pasyMHO NPenosioXKnTb,
4YTO KOHLEeHTpauusa cep 2 Ma* *Takke gacT NpUemMsieMy TOYHOCTb.

CnepyeT Takke OTMETUTb, 4TO 6bin paccunTaH KoadduuneHT koppenauun sHaveHnii OCLLc gna KoHueHTpauuu
cghep 2 Mn-1 (cM. pucyHok 1.4) u cooTBETCTBYOLWMX 3HaUYeHnin OCLLUc ans KoHueHTpauun cgep 1mn-1 (cMm. pucyHok 1.6),
KoTopsblil cocTaBun 0,985.

PucyHok 11 — Mpumep n3obpaxeHus u3 Habopa faHHbIX N0 (haHTOMY C KOHLeHTpauueii cdoep 4 Mmn'l,
Ha OCHOBAaHMU KOTOPBIX MOJTyYEHbI Pe3y/bTaThl, NPUBEAEHHbIE HA PUCYHKE 12
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A2=0.97

CpegHee 3HavyeHve OCLU Konwnyectso cep

8 Cpeatue sHauenns OCLU <OCllic) asasucnmocTm 6 UNCo LEHTPOB CNabooTpaxaloLnxX cdep, BblSBIEH-
OT [Ny6UHLI ANA (haHTOMA & CPEAHEM C YeTbIPbMSA CNA60-  yyx B Ka[OM NATUMUIIMMETPOBOM UHTEPBANE TNY6UHbI
oTpaxamwlumm chepamu AUaMmeTpom 3.2 MM «a MUIIU-

nnTp

CpepHee 3HadeHne OCLU no ocv opAvHaT Ha 1eBOM rpadiuke NpusefeHo BonucaHnm soluncieHna OCLLC B nosicHe-
HUAX. NpUBeAeHHbIX B 8.3.2. A2 — KoahpnumneHT geTepMuHaLmmn, onpeaeneHHblii B TeKCTe Haf PUCyHKom H.2.

PucyHok 1.2 — PesynbTaThl AN haHTOMa, cogepxallero yetbipe cnabooTtpaxatuime cepbl guametTpom 3.2 MM
Ha MUNAUANTP

PucyHok 13— lpumep n3obpaxeHns n3 Habopa AaHHbIX N0 haHTOMY C KOHUeHTpauueii cdep 2 mn-1,
Ha OCHOBaHMWW KOTOPbIX MOJyYeHbl pe3ybTaThl, NPUBEAEHHbIE Ha pUCYHKe 14
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R2=0.96
CpepgHee 3HavyeHne OCLU KonunuecTtso cohep
a CpepHue 3HauveHna OCLLU <OCllc) e 3aBMCMMOCTH b Ywncno ueHtpos cnabooTpaxawLwmnx chep, BbIABIEHHbIX
OT INy6uHbLI A8 haHTOMa acpefiHeM C ByMs €nabooT- B KaXX[10M NATUMUI/IMMETPOBOM MHTepBase rnyouHbl
paxsowmnmm chepamm guameTpom 3.2 MM Ha MUNIN-

nTp

CpepgHee 3HadveHne OCLL no ocv opavHaT Ha neaom rpaduke npuseeHo BonucaHum BbldncneHns OCLLUc anosicHe-
HUAX. NpuBefeHHbIX B 8.3.2. R2 — koadpmumneHT geTepmuHaymm, onpeAeneHHblil B TeKCTe Hafd pucyHkom H.2.

PucyHok 14 — PesynbTaThl 4718 haHTOMa, cofepxalyero ABe crnabootpaxawoume chepbl guameTpom 3.2 Mm
Ha MUNANANTP

PucyHok 15— lMpumep n3obpaxeHns n3 Habopa AaHHbIX No haHTOMY C KOHLeHTpauuei cchep 1Ma-', Ha OCHOBaHUMN
KOTOPbIX NOMyYeHbl pe3ynbTaTbl, NPUBEEHHbIE Ha PUCYHKe |.6
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CpegHee 3HayeHne OCLU Konuuectso coep

a CpepHvie 3HadyeHus OCLU (OClLlc) e 3aBucumocTn oT b Yucno ueHTpoB cnabooTpaxaloLlwmnx cdep, BbiIAB/IEHHbIX B
rny6uHbl Ans haHToMa B cpefiHeM € oAHol cnabooTpa- KaXXA0M NATUMUNNUMETPOBOM UHTEpBase ry6uHbl
Xawouiei ccepoii guameTpom 3.2 MM Ha MUANANTP

CpepgHee 3HavyeHne OCLL no ocv opauHart Ha 1IeBOM rpaduHe npusefeHo BonucaHny Bbluncnenna OCLLc B nosicHe-
HUAX, NpUBeAEHHbIX B 8.3.2. R2— ko3 uLMeHT feTepMumHaLmumn, onpefeneHHblii B TEKCTe Haf pucyHkom H.2.

PucyHok 1.6 — PesynbTaTbl 4151 (DaHTOMa, COAEPXaLLero 04Hy cabooTpaxaioLyio cpepy AMamMmeTpoM 3.2 Mv
Ha MUNAANTP
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Mpunoxexwne J
(cnpaBo4HOE)

CpaBHeHUue ABYX pasHblX MoAge el ckaHepa C aHaNorMYHbIMU AaTymkamm
M HacTpoiikamu naHenun ynpaefieHus

MpoBeAeHa oLeHKa M306paxeHunii, NoNyYeHHbIX NPXU CTaHAAPTHOM CKaHMpoBaHWM Tuna B c ucnonb3osaHvem aByx
pasHbIX KOMMepPYECKNX MeAULNHCKUX Y/IbTPa3BYKOBbIX ANArHOCTUYECKNX CUCTEM C (DOKYCHbIM PacCTOSHMEM 4 CM W KOH-
BEKCHbIMW pelueTkaMn NpakTU4eckn c 0JMHaKOBbLIM YI/I0M cekTopa. HacTpoiiku naHenn ynpaeneHus Takxe 6blv aHano-
TMYHBIMY, 32 CK/TIOYEHNEM HEBObLIOTO Pa3IMyna B HOMUHaNbHOM YacToTe. PucyHok J. lnnncTpupyeT pe3ynbtaTbl 415
ckaHepa cucteMmbl A u gatynka 7CF2 3D. pa6oTatowero Ha yactote 4.5 MIy B pexume 20-cKaHMPOBaHUA. a pucy-
HOKJ.2 — pe3ynbTartbl 4719 CkaHepa cucTeMbl B C gatynkom 4DC7-3 3D, paboTatowem HavacTote 4 Ml B pexunme 20-cka-
HupoBaHus. Mo Bcei BUAMMOCTU, cuctema A 3HauMTesIbHO NPeBOCX0AMT cuctemy B.

CpepgHee 3HavyeHne OCLL KonuuecTtBo chep

PucyHokJ.1 — PesynbTaTbl 415 ckaHepa cuctemsl A n gaTtunka 7CF2 3D (kavaroLasca KOHBEKCHas peLueTka)
€ QOKYCHbIM paccTosiHnem 4 cMm, paboTtaloLero Ha yactote 4.5 My B pexvMme 20-ckaHMpoBaHUS

CpepHee 3Hauyenne OCLLU KonunuecTtso cchep

PucyHok J.2 — PesynbTatbl 415 ckaHepa cuctemsl B ngatumka 4DC7-3 3D (KOHBEKCHaAs pelleTtka) ¢ (OKYCHbIM
pacctosiHmeMm 4 cM, paboTatoLero Ha yactote 4 My B pexxvime 20-ckaHUpOBaHUA. Yron cektopa v Bce gpyrue
HacTpolikn NnaHenu ynpasieHnsa UMUTUPOBAN HACTPOIKM cuctembl A (prcyHok J.1)
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YuuTbiBas, 4to yem 6osiee oTpuuaTenbHbIM iBAsieTcA cpefHee 3HadeHne OCL (OClLUc), Tem Bbllle BEPOATHOCTb
o6HapyxeHus cnabooTpaxarowmx cdep, ynbTpasBykoBas cuctema A npeBocxoguT cuctemy B Ha Bcex rnybuHax.

Kpome ToOro, koaduuneHT obpaTHOro paccesHuss matepuana, cocTaBasiolero cnadooTpaxawlyme cdepsl,
cocTtaBnaeT Nnpué1n3nTenbHO MMHyc 30 4B OTHOCUTENIbHO 3HaYeHNs 419 MaTtepuana, CocTaB/ALLEero OCHOBY.

Bce 3HayeHna OCLUc 6yayT yBennumBaTbCs (CTAHOBUTLCA MEHee oTpuuaTesibHbIMK) NPU yBeNn4eHun koaduum-
eHTa 06paTHOro paccesiHua matepvana, coctasnstLiero cnabootpaxawume cdhepbl. 3HaueHne OCLLc. paBHoe MUHYC2.
cunTaeTCcs NOPOrom A4/19 BbiABNEHNA cnabooTpaxatLwmnx cep yenosekom-Habnogarenem. Torga ysenmueHune koapdpu-
LuneHTa obpaTHOro paccesHus cnabooTpaxawLwmnx cep, Heobxoanmoe AnsA ysenunyeHus 3Havenus (-2 -(-7.8) « 5.8)
Ansa cuctembl A HarnybuHe 4 cm. 6yget 60onblue, YeM yBenMueHne koapuumeHTa obpaTHoOro paccesHmsa cinabooTpaxaro-
wmx cchep. HeobxoAMMoe AN yBennyeHus sHauenus (-2 - (-5) m 3) ansi cuctemsl B Ha rny6uHe 4 cM. CnefcTBUEM 3TOMO
ABNSeTCA TO. YTO cucTema A No3BOANUT 06HapyxuBaTb cnabooTpaxatwwme cepbl, MMeowme 601bWNIA KOIhDULUNEHT
06paTHOro paccesiHus, Yyem cepbl, 06HapPYXMBaeMble CUCTEMON B.

PaccmoTpum, Hanpumep, onyxosb ¢ pa3mepamu 6onee, Yem gnameTtp cnabooTpaxatoLeii ccepsl D. ina gnanaso-
Ha 3HauYeHun (koadhpuumneHT obpaTHOro paccesiHma onyxonun)/(koadunymeHT 06paTHOro paccesHuss hOHOBOro maTtepua-
na) onyxonb 6yaeT onpeAenAaTbCA YenoBekOM-HabngateneM npy  MUCMoMb30BaHWM cuUCTeMbl A. HO He 6yget

onpeaenATbLCA Npu NPUMEHeHUN cucTeMsl B. Kpome TOro, B TeX Clyyasx, Koraa onyxosb iBNSeTC 06HapyXUMOii. ee rpaHu-
bl 6yAyT O4epumBaThCS C paspelleHnem O.
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Mpunoxexne K
(cnpaBo4HOE)

Ocob6oe paccmoTpeHne 30-4aT4UMKOB

K.1 30-paTtunku, paboTawlwme B pexmme popMupoBaHus 20-nsobpaxeHuii

[na mexaHnyecknx 30-A4aTUNKOB NI0CKOCTb CKAHMPOBAHNA AO/HKHA HAXOAUTLCSA B MU3BECTHOM MOJIOXEHUN U UMETb
N3BECTHYI0 OPMEHTALMI0 OTHOCUTESIbHO KOpRyca IMHENHON UM KOHBEKCHOW pelleTkn Takum o6pa3om, 4To6bl N10CKOCTb
CKaHUpoBaHWA Morna 6biTb NepneHANKYNspHOl K HanpasneHuio nepemellerust (Cc npupawexnusiMm D/4) gatyunka mam
aHTOMa.

[na 20-peweTok (2) N1OCKOCTb CKAHMPOBAHWSA A0/HKHA HAX04UTbCA B M3BECTHOM MOJIOXEHNN U UMETb U3BECTHYIO
OopveHTaLuo 0OTHOCUTE TbHO AaTynKa TakuM 06pa3om, YTo6bl NI0CKOCTb CKaHNPOBaHWA Morna 6biTb NepneHaNKyNaApHONA K
Hanpas/fieHnio nepemMelleHns (cnpupaweHuamu 0/4)gatunka i gaHToma, B TO BpEMSA KAKNOBEPXHOCTb AaTunka ocTaeT-
CS1 NOJTHOCTbIO aKyCTUYECKN CBA3aHHOI C OKHOM CKaHVWpoBaHusi paHToMa.

K.2 20-peweTku, pa6oTawuwme B pexume chopmupoBaHus 30-u3obpaxeHuii ona onpeseneHns 3HayeHuii
OClc B 3aBUCMMOCTYN OT ry6UHbI 418 BOCCTAHOB/IEHHbIX U306paxXeHuni

Bca n3nyyarowas noBepxHOCTb gaTumka Ao/mKHa O6biTb MOCTOAHHO akyCTMYECKM CBA3aHa C OKHOM CKaHMpOBaHUA B
Xofie nepemeLlleHnit faTumka nnn chaHtoma Ha pacctosiHue 0/4. 1 B KaXA0M NOMOXEHUN [O/MKEH GblTh 3anucaH NOJHbINA
Habop 30-AaHHbIX. 3aTemM MOryT ObiTb NpoaHann3npoBaHbl HAboPbl BOCCTAHOB/IEHHbIX N306PaXeEHU C «NIOCKOCTAMMU
CKaHUpOBaHWUA», NepneHAnKYNSAPHbLIMU HanpaBaeHuio NnepemMeLLeHns U HaxoAAWNUMAUCA B OMHAKOBOM MOJIOXKEHUN OTHO-
CUTeNIbHO AaTyuvka, c onpegeneHnem 3HaveHnin OCLLc a 3aBMCUMOCTHY OT r1yOUHbI.

MpumeyaHune — Bonbwoilt 06beM AaHHbIX, KOTOPble HEOBXOANMO XPaHWTb, MOXET cAenaTtb 3Ty MeToAuKy
HEOCYLeCTBMMOIA.
K.3 MexaHuueckne 30-gaTuunku, paboTawuime B pexume dpopmupoBaHua 30-n3obpaxeHunii

ManoBepoATHO, 4TO MOTYT 6bITb NOYYeHbl 3HaYeHns OCLUC B 3aBUCUMOCTY OT INTy6UHBI, MOCKO/IbKY Ma/l0BEPOSATHO,
4YTO BCA M3Nyvalollas NoBepxXHOCTH Aatumka 6yaeT NOCTOAHHO aKyCTUYeCKN CBA3aHa C OKHOM CKaHWPOBaHWUA Npu nepemMe-
LeHNsaxX gaTyvka nnu paHToma Ha pacctosiHue DI4.
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MpunoxeHune JA
(cnpaBoyHOe)

CBe,u,eva O COOTBETCTBMU CCbIJIOYHbIX MeXAYHapOo4HbIX CTaH4apPTOB HauMOHa/IbHbIM CTaHOAapTam

Ta6nwuya A1

OG603Ha4YEHNE CCbIIOYHOTO
MeX/yHapoaHoro cTaHaapTa

IEC 60050-802:2011
IEC 61391-1:2006

IEC 61391-2:2010

CreneHb COOTBETCTBUSA

0T

O603HaueHre 1 HaMMeHoBaHNe COOTBETCTBYIOLLEro
HalMoHa/IbHOro CtaHaapTa

FOCT P M3K 61391-1—2011 «O6opyaoBaHue MefuLuH-
CKOe ynbTpasByKoBOe guarHoctuuyeckoe. Yactb 1. Obwue
TpeboBaHMA K MeToAuKaM KannbpoBKM CUCTEM U3MepeHus
paccTostHuii»

FOCT P M3K 61391-2—2012 «locypgapCcTBeHHas cuctema
obecneveHns egnHcTea usmepeHuii. ObopygosaHue mean-
LIMHCKOe yNbTpa3ssykoBoe AnarHoctuyeckoe. O6uue Tpe6o-
BaHWS K MeToAMKaM W3MepEeHUs MaKCUMasibHOW rny6uHbl
30HANPOBAHMA U AUHAMUYECKOrO AnanasoHa*

* COOTBeTCTBYIOLMI HALMOHA/bHbIA CTaHAAPT OTCYTCTBYET. [lo ero NpuHATHS PEKOMeHAYeTcsl Ucnofb3oBaTh ne-
PEBOA Ha PYCCKMii A3bIK AAHHOTO MEXAYHAPOAHOIo cTaHaapTa.

MpumeyaHne —B HacToALwel Tabavue Mcnoib3oBaHo cnegywuiee ycnosHoe 0603HaYeHne cTeneHn cooT-

BETCTBMSI CTaHAAPTOB.

- IDT — ngeHTu4YHble cTaHaapThbl.
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TexHnuyecknii pegaktop U.E.YepenkoBa
Koppektop C.B CmupHoBa
KomnbloTepHas ocpctka AH.3onoTapeaoi

CpaHo B Habop 30 08 2017. TMMoanucaHo B neyaTb 02 10 2017. ®opmat 60 K8 4 Fapuutypa Apuan.

Yen. ney. n. 6.51. Yu.-u3g. n. 5.89. Tupa* 20 30 3ak. 1721.
MoAroToBNIEHO HA OCHOBE 3/IeKTPOHHOM BepCcuU, NpejocTaB/ieHHol pa3paboTunkom cTaHgapTa

N3paHo noTneyataHo Bo ®ryrn «CTAHOAPTUM®OPM», 123001 MockBa. [paHaTHbIi nep .4
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