MEXIOCYAAPCTBEHHbIA COBET MO CTAHAAPTU3ALIUUA, METPONOIMMU U CEPTUGUKALIUK

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(IsC)
3 rMoCcT
MEXTOCYOAPCTBEHHbLBIN
A ISO 17636-2—
2017

HEPA3PYLLAIOLLIUNA KOHTPOJ1b CBAPHbIX
COEAMHEHUM.
PAOUOIrPA®UYHECKUU KOHTPOIJb

YacTtb 2

Cnoco6bl peHTreHo- U rammarpaguueckoro KOHTpons
C NpMMeHeHneM undpoBbIX AETEeKTOPOB

(ISO 17636-2:2013, Non-destructive testing of welds — Radiographic testing —
Part 2: X- and gamma-ray techniques with digital detectors, IDT)

W3nanue opuumansroe

Mocksa
CranpapTundopm
2018


https://www.stroyinf.ru/russian-certificate/rosstroy-ru.html

rOCT ISO 17636-2—2017

Mpegucnosue

Llenn, OCHOBHbIE MPUHLMMBI U OCHOBHON NOPSAAOK NPOBEAEHUA paboT No MeXrocyaapCTBEHHON CTaH-
aaptusauun yctaHosneHsl B FOCT 1.0—2015 «MexxrocyaapcTeeHHasa cuctema craHgaprusaumm. OCHOBHbIE
nonoxeHusa» n FOCT 1.2—2015 «MexrocyaapcreeHHas cuctema ctaHgaprtusauun. CtaHaapTbl Mexxrocyaap-
CTBEHHbIE, MpaBuna, pekoMeHaaummn no MexrocyaapCcTBEHHON cTaHaapTusauun. MNMpasuna paspaboTku, npu-
HATUS, OBHOBMNEHNUSA U OTMEHBI»

CBefeHus o ctaHpapTe

1 NOATOTOBINEH TexHU4Yeckum KOMUTETOM Mo cTaHgapTudaumm TK 357 «CtanbHble U YyryHHble TPYObl
n 6annoHely, HerocyaapcrBeHHbIM 06pa3oBaTenbHbIM YYPEXKAEHUEM JOMOSHUTENBHOMO NPOECCMOHANBbHO-
ro obpasoBaHus «Hay4Ho-y4ebHbIi LeHTp «KoHTponb u anarHoctuka» («HYL «KoHTponb u anarHoctukar)
1 OTKPbITEIM aKUMOHEPHbIM 06LLEeCTBOM «POCCUICKUIT HAy4YHO-UCCNEA0BAaTENbCKUIA UHCTUTYT TPYOHOI npo-
MbineHHocTuy (OAO «PocHUTU») Ha ocHOBe COBCTBEHHOrO nNepeBoda Ha PYCCKUIM A3bIK AHIMOA3bIYHON
BEpPCUM CTaHAApPTa, YKA3aHHOrO B NyHKTE 5

2 BHECEH TexHuyeckum komuteTom no craHaaptusayun TK 357 «CtanbHble U YyryHHble TpyObl u
6annoHbI»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, METPONnorum u ceptudumkauum
(npotokon ot 12 nekabpsa 2017 r. Ne 104-IT)

3a npuHATE NPOrosiocoBanu:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Ko ctpaHbl no MK CokpalleHHoe HaMMeHOBaH/e HaLMoHanbHOro opraHa
(MCO 3166) 004—97 (MCO 3166) 004—97 no cTaHAapTU3aLmun
ApMeHus AM MwuHaKkoHOMuUKN Pecnybnukn ApMeHns
Benapycb BY loccTangapt Pecnybnuku Benapycb
Kupruaus KG KblprelactangapT
KasaxctaH KZ loccrangapt Pecnybnuku KasaxcraH
Poccus RU Poccranpgapt

4 TMpukaszom PegepanbHOro areHTCTBa N0 TEXHUWYECKOMY PEeryrnmpoBaHUi0O U METponorum ot 1 mapra
2018 1. Ne 111-cT mexxrocyaapcTBeHHbiin ctaHaapt F'OCT ISO 17636-2—2017 BBefieH B AENCTBUE B KaYecTee
HauuoHanbHoro crtanaapra Poccuiickoin ®eaepaumm ¢ 1 Hosi6psa 2018 1.

5 Hacrosiluumi craHaapt naeHtudeH mexxagyHapoaHomy crangapry ISO 17636-2:2013 «KoHTpornb ceap-
HbIX LUBOB HepaspyLuaowmi. Paguorpaduyvecknin KOHTPOIb. Yactb 2. MeToabl peHTreHOBCKOro U raMma-usny-
yeHus ¢ npumeHeHueM yndpobix getektopoB» («Non-destructive testing of welds — Radiographic testing —
Part 2: X- and gamma-ray techniques with digital detectors», IDT).

MexxayHapoaHbIi ctanaapt paspaboraH EBponerickum koMuTeToM No ctaHgaptu3aumm CEN B coTpya-
Hu4yecTBe C TEXHUYECKUM KOMUTETOM No ctaHaaptusaumm ISO/TC 44 «Ceapka u poACTBEHHbIE NPOLIECChI»,
noakomutetoMm SC5 «KoHTponb u uccneaosaHwe cCBapHbIX LWBOB» MexxayHapoaHOW opraHu3aumm no CraH-
aaprusayum (ISO) B cootBeTCTBUM ¢ CornalieHmeM 0 TEXHUYECKOM coTpyaHuyectse mexay ISO u CEN (Beh-
CKoOe cornalleHue).

B komnnekc craHgapros ISO 17636 nog o6wmm HaumeHoBaHueM «HepaspyLualowmii KOHTPOsb CBap-
HbIX LWIBOB. Paguorpaduyeckuini KOHTPOSb» BXOAAT:

-yactb 1. MeToabl pEHTTeHOBCKOrO Y raMMa-u3ny4yeHusi C NPUMEHEHUEM NIEHKK;

-yacTtb 2. MeToabl pEHTTeHOBCKOrO U raMMa-u3nyvyeHusi ¢ npuMeHeHneM LupoBbIX AETEKTOPOB.

HaumeHoBaHue HacTosLEro craHgapTa USMEHEHO OTHOCUTENbHO HAWMMEHOBAHUS YKa3aHHOro Mexay-
HapoAHOro craHaapTa Ans npuseaeHus B coorsetcrene ¢ FOCT P 1.5 (nyHkT 3.5).

Mpu npuMEHeHUn HaCTOALLEero ctaHaapTa pekOMeHAYETCA UCMNOMb30BaTb BMECTO CCbINOYHbIX MEXAY-
HapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXTOCYAapPCTBEHHbIE CTAHAAPTbI, CBEAEHUS O KOTOPbIX NpU-
BeAEHbl B AOMOMHUTENLHOM Npunoxenuu OJA

6 BBE[JEH BINEPBbIE
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NHpopmayusa 06 usmeHeHUsIX K HacmoswemMmy cmarHdapmy rnybnukyemcs 8 exea200HOM (1o cocmosi-
HUIo Ha 1 aHeapsa mekyuieao 2oda) UHhopmMayUoOHHOM yKka3amerne « HayuoHarnbHble crmaHdapmbl», a ohuyu-
anbHbIU MeKecM U3MeHeHUl U nonpasok — 8 eXXeMeCsa4YHOM UHGOPMayUOHHOM yKasamene «HayuoHanbHbie
cmaHOapmbi». B criyyae nepecmompa (3ameHbl) Unu OmmeHbl Hacmosweeo cmaHO0apma coomeememey-
owee ysedomneHue bydem onybnukoeaHo e bnuxalilem ebiflycke UHhOoOpMaUUOHHO20 yKalamens «Ha-
YuoHarnbHble cmaHO0apmbi». Coomeememeyrouias uHpopmayus, yeedoMneHUe U mekcmbi pasmewaromes
makke 8 UHhopMayUoHHOL cucmeme obuiez0 Monb308aHus — Ha oguyuansHoMm calime ®edeparnbHo20
aseHmemsa rno MexHU4YeCKoOMy pe2ynuposaHuio U Memponoauu e cemu ViIHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2018

B Poccunckon ®egepaumum HaCTOALWMIA CTaHAAPT HE MOXKET OblTb NONMHOCTLIO UMM YACTUYHO BOCNPOU3-
BeEH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe ouumanbLHOro usganus 0e3 paspelueHusa degepansHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryrnmpoBaHuio U METPONOTUN
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M E X T OCVY3APGCTIBETUHHUB 4 C TAHAODAUPT

HEPA3PYLUAIOLUMA KOHTPOJb CBAPHbIX COEANHEHUM.
PAONOIrPA®UYECKUN KOHTPOJIb

YacTtb 2
Cnoco6bl PeHTreHo- u raMMarpaduecKoro KOHTPOsIA ¢ NPUMeHeHMeM UM POBLIX AETEKTOPOB

Non-destructive testing of welds. Radiographic testing. Part 2. X- and gamma-ray control with digital detectors

Oata BBeaeHna — 2018—11—01

1 ObnacTb NpUMeHeHust

Hacroswuii ctangapt ycTaHaBnMBaET OCHOBHbIE CNOCOObLI pagmorpaduyeckoro KOHTPONsA C LENbIO CO3-
JaHus YyCNoBUIA AN 9KOHOMUYHOTO NOMYYEHMSA HAAEXKHbIX U BOCNPOM3BOAMMbIX PE3yrnbTaTtoB. CnocoObl KOH-
TPONsi OCHOBAHbI Ha 00LLENPU3HAHHbIX MPAKTUKaX U PyHAAMEHTANbHON TEOPUU.

Hacroawwmn ctaHaapt npuMeHum Ana umdpoBoro paguorpapuyeckoro KOHTPOnNs CoequHEHn MmeTan-
INIMYECKUX MaTepunanos, BbINOMHEHHbIX CBAPKOW NNaBneHnemM, a UMEHHO AN KOHTPOMSA CBAPHbIX COeAUHEHUN
nMcToBOro npokarta u Tpy6. Moa Tpy6oi B HACTOALLEM CTaHAAPTE NOHUMAIOT NOObIE UUMMHAPUYECKME NOMbIe
Tena, Takue Kak kopnyca KOTrnoB, COCyAbl N0 AaBNEHWEM, HanopHble TPyOONPOBOAbI U T.N.

MpumMedaHune —HacToAwumiA cTaHAAPT COOTBETCTBYET [6].

Hacrosawmn craHgapt ycraHaBnmBaer TpeboBaHUA K UUM(POBOMY PEHTIEHO- M ramMarpaduyeckomy
KOHTPOTIO CBapHbIX COEAUHEHWI NUCTOBOrO npokara u Tpyb ana obHapyxeHus AedeKTOB KOMMbIOTEPHON
paaguorpaduen (CR) unu paguorpaduen ¢ npuMeHEHUEM LUAPOBLIX MAaTPUYHbIX AeTekTopoB (DDA).

LinchpoBeie aeTekTopbl 06ecnedmBaioT nonyyeHne umgppoBoro n3otpaxeHus co 3HaYeHUAMM rpagaumm
ceporo (GV), KOTOPOE MOXHO MPOCMOTPETE U OLIEHUTL C MOMOLLBLIO KOMMbIOTEPA. HacToaLwumi cTaHaapT onpe-
JenseT pekoMeHAyeMbI nopsaaok Beibopa AeTekTopa U npoueaypy paauorpaduyeckoro KoHTpons. Beibop
KOMMbIOTEPA, MPOrpaMMHOro obecnedYeHns, MOHUTOpPa, NPUHTEPA M YCIIOBUSA MPOCMOTPA BaXKHbI, HO HE ABNS-
I0TCA NPEAMETOM PaCcCMOTPEHUA HACTOALLEro cTaHaapta. MNpoueaypa, yCTaHOBNEHHAs HACTOSALWLMM CTaHaap-
TOM, obecneunmBaeT MMHUManbHbIE TpeboBaHMA K paguorpadmM4eckoMy KOHTPOMIO, NO3BONALME Nonyyarb
umdpoBble paguorpadpuyeckme CHAMKA (paguorpaMmmbl) C YyBCTBUTENbHOCTLIO KOHTPOMS, 9KBMBANEHTHOW
ycTaHoBneHHou B ISO 17636-1 anda nneHoyHon paguorpadun.

B HacTosLeM cTaHaapTe He yCTaHOBMEHbI YPOBHU NPUEMKU AN NOObIX MHAMKALUMIA, OGHAPY>XEHHbIX Ha
LUMdpoBbIX paguorpadpuyeckmx CHUMKax (paguorpammMax).

Ecnu no cornacoBaHuio Mexay U3rotToBUTENEM U 3aKa3uyMKOM NPUMEHSAIOTCA DOnee HU3KMe Kputepum
KOHTPOMA, TO BO3MOXHO, YTO MOMYYEHHOE Ka4eCcTBO ByAeT CyLUECTBEHHO HUXE, YEM B CIly4ae CTPOroro npu-
MeHeHus TpeBoBaHMin HacCTosLLIero cTaHaapTa.

2 HopmaTuBHbI€ CCbISIKN

Ona npumeHeHus HaCTOSILLEro ctaHaapTa HeoOXoAWMbI CreAyoLMe CChINOYHbIE CTaHaapThl. Ans He-
[aTUPOBaHHbIX CCbINOK UCMONb3YIOT NOCNEAHee U3gaHne CCbINTOYHOro AOKYMEHTA, BKIOYas BCE U3MEHEHUS
K HEMY:

ISO 5576, Non-destructive testing — Industrial X-ray and gamma-ray radiology — Vocabulary (KoHTponb
HepaspyLualowmi. NpomMbliLNEHHas pagnonornsa ¢ UCNONb30BaHUEM PEHTIEHOBCKMX U ramma-ny4yeri. Crnoeapsb)

M3paHue ocpuuymanbHoe
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ISO 9712, Non-destructive testing — Qualification and certification of NDT personnel (HepaspyLuatoLmii
KOHTponb. KBanudukauumsa n artectauma nepcoHana)

ISO 16371-1, Non-destructive testing — Industrial computed radiography with storage phosphor imaging
plates — Part 1: Classification of systems (HepaspyLuatoLuii KOHTPOnb. MPoMbILLNEHHAn KOMMbIOTEPHANA pa-
aunorpadus ¢ pochOopHbIMM NacTMHaMKU ANA XpaHeHus nsobpaxerus. Yacts 1. Knaccudukauumsa cucrem)

ISO 19232-1, Non-destructive testing — Image quality of radiographs — Part 1: Image quality indicators
(wire type) — Determination of image quality value (KoHTponb HepaspyLuarowmin. Kauectso nsobpaxeHuin Ha
paguorpaduyecknx cHuMKkax. Yactb 1. OnpegeneHne 3HayeHns kKayecTea M3obpakeHUs ¢ MOMOLLLIO NPOBO-
TNOYHbIX UHANKATOPOB)

ISO 19232-2, Non-destructive testing — Image quality of radiographs — Part 2: Image quality indicators
(step/hole type) — Determination of image quality value (KoHTponb HepaspyLiaowmin. Kauectso nsobpaxe-
HUA Ha paguorpadmyecknx cHuUMKax. dactb 2. OnpeaerneHne 3Ha4eHns Ka4ecTea U3obpaXkeHmsa ¢ MCNonb3o-
BaHWEM MHAMKATOPOB Ka4eCTBa M300paXKeHusi Tuna Lar/oTeepcTue)

ISO 19232-4, Non-destructive testing — Image quality of radiographs — Part 4: Experimental evaluation
of image quality values and image quality tables (KoHTponb Hepaspyliatowmii. Kayecrso n3obpaxeHuin Ha
paauorpadmyecknx CHUMKax. Yactb 4. SKcnepumMeHTanbHasa oLeHKa 3Ha4eHU KayecTsa n3obpaxkeHns u Ta-
6nnupl kayecTBa U306paxKeHus)

ISO 19232-5, Non-destructive testing — Image quality of radiographs — Part 5: Determination of the
image unsharpness value using duplex wire-type image quality indicators (KoHTposnb Hepa3pyLuatowmii. Kave-
CTBO M300paxkeHWs1 Ha PEHTFEeHOBCKMX CHUMKaX. YacTb 5. OnpeaeneHne sHaueHUsi Hepe3KoCTU U300paXKeHUs
C MCMOrb30BaHNEM NoKasaTenen kadecTsa n3obpaxkeHna Tuna AyniekcHoro Npoeoaa)

EN 12543 (all parts), Non-destructive testing — Characteristics of focal spots in industrial X-ray systems
for use in non-destructive testing (HepaspywatoLmit KOHTPONb. XapakTepucTuka POoKyCHbIX NATEH B MPOMbILL-
NEHHbIX PEHTIEHOBCKMX YCTAHOBKAX A1 HEPAa3pyLLAIOLLEro KOHTPOIS, BCE YacTu)

EN 12679, Non-destructive testing — Determination of the size of industrial radiographic sources —
Radiographic method (Hepaspywatowwmii KoHTposnb. OnpeaeneHue pasmepoB NPOMbILLNEHHbIX paguorpadu-
YeCKMX UCTOYHUKOB. Paguorpaduyeckuii MeTon)

3 TepMuHbI M onpeneneHus

B HacToswem cTaHaapTe npumeHeHbl TepmuHbl Mo 1ISO 5576, a Takke cneayiolme TEPMUHLI C COOT-
BETCTBYIOLLMMUW ONpPeaeneHNAMu:

3.1 komnbloTepHasn paaguorpadusa CR; cuctema ¢ 3anomuHaiowen pocopHoit nnacTuHoOn (com-
puted radiography CR, storage phosphor imaging plate system): MNMonHoueHHas cuctema, BKNOYaloLas B
cebs sanomuHatowwyio pochopHyto nnactuny (IP) u cooTBETCTBYIOLLEE YCTPONCTBO CHUUTLIBAHUS (CKaHEp UIn
CUUTLIBATEND), KOTOPOE Npeobpasyer uHdopmauuio ¢ IP B undposoe usobpaxkeHue.

3.2 sanomuHarowan gociopHaa nnacrtuna IP (storage phosphor imaging plate): oroctumynupye-
MblIl NIOMUHECLIEHTHbBII MaTepuan, CNOCOBHBIN XpaHUTbL CKPbITOe paaguorpacduyeckoe usobpaxkeHme oobekTa
KOHTPOMA 1 NoA BO3AENCTBUEM UCTOMHUKA KPACHOTO CBETA C COOTBETCTBYIOLIEH ANMHON BOSHbI FEHEPUPYIO-
LUMIA NIOMUHECLEHLMIO (CBEYEHUE) NPONOPLIMOHANBHO NOTTOLWEHHOMY U3NYYEHUIO.

Mpumevanue — B cnydae koMnbloTEpHOI paguorpacduu IP ncnonbsyerca BMecTo nreHku. [pu onpegeneHun
cnoco6b0oB, CBSA3aHHLIX C pa3MepoM UCTOMHUKA UNKU POKYCHEIM paccTosHWeM, IP Ha3biBaeTcs feTekTopoM, T.e. SDD —
paccTosiHue OT UCTOYHUKa U3NYYEHUA [0 AeTeKkTopa.

3.3 cuctema ¢ maTpuyHbiM UM poBbiMm getektopom; DDA-cuctema (digital detector array system):
OnEeKTPOHHOE YCTPOMCTBO, Npeobpasyloliee MOHU3MPYIOLLEE UNKM MPOHMKAaloLWee W3nyyeHue B MaccuB OT-
AenbHbIX aHanoroBbiX CUrHanoB, KOTOPbIM Mo3aHee ouudpPOBLIBAETCA U NepeaaeTca Ha KOMMbIOTEp AnA
oToOpaXKeHns Kak LumMdpoBOro 3oOpaKeHusl, COOTBETCTBRYIOLLIETO pacnpeaeneHunio paauaLuoHHOW 3Heprum,
nepeAaHHoN Ha NPUEMHYIO NOBEPXHOCTb YCTPOMCTBA.

3.4 cTpyKTYPHBLIN (COGCTBEHHbIN) WYM 3aNOMUHAIOLEN NNACTUHDLI; CTPYKTYPHbINA wyM IP (structure
noise of imaging plate, structure noise of IP): LLlym, 06ycnoBneHHbI HEOAHOPOAHOCTAMU B YYBCTBUTENBLHOM
cnoe (3epHUCTOCTbIO) MOBEPXHOCTU 3aNOMUHAIOLLIEN NNACTUHbI.

MpumeyaHune 1 — lNocne ckaHMPOBaHMA IKCMIOHUPOBAHHOW MAACTUHBLI HEOAHOPOAHOCTU MPOSBMAITCA KakK
HaknagblBaoLMACs WyM ¢ (DUKCMPOBaHHOW TEKCTYPOiA Ha LndpoBOM U306paxeHnu.

MpumeyaHune 2—3TOT WYM OrpaHUIMBaET MaKCUMarnbHOE OCTUXXMMOE Ka4eCTBO LU poBbIX U306paxeHui,
nony4eHHbix npu CR paguorpaduu, u ero MOXXHO CpaBHUTL C 3€PHUCTOCTLIO MAEHOYHBIX U306paXeHUi.
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3.5 CcTPYKTYPHbINA (COOCTBEHHbIN) WYM MATPUYHOTrO LUM(PPOBOro AeTEKTOPa; CTPYKTYPHLIN WyM
DDA (structure noise of digital detector array, structure noise of DDA): LLlyM, 06yCnoBneHHbI pasnuyiHbIMU
CBOMCTBaAMM 3MEMEHTOB JeTeKTopa (MMKcenen).

MpumeyvaHune —Tllocne cynTLIBaHUA IKCMOHMPOBAHHOW HEHACTpoeHHoN DDA HeogHOPOAHOCTU NPOABNAIOTCA
KaK HaKnazblBaroLWiAcs LyM ¢ hMKCUpPOBaHHOMN TEKCTYPOIA Ha LudpoBoM U3obpaxerun. Moatomy ansa Bcex DDA Tpeby-
€TCA HacTpoiika ¢ Ucnonb3oBaHWeM nporpaMmHoro obecneveHus (NporpaMMHoe obecneveHne U pyKoBOACTBa NOCTaBNSA-
totes msroroutenem DDA). CooTBeTCTBYIOWaA NpoLieiypa HaCTPONKN CHUXKAET CTPYKTYPHBIW LLYM.

3.6 3Havyenue rpapauum ceporo GV (grey value): YUucnosoe 3HavyeHue nukcens Ha UMgppoBOM U30-
OpaxkeHuu.

MpuMeyaHune— 3710, KaKk NpaBuoO, paBHO3HAYHO TEPMUHAM: 3HAYEHUE NUKCENS, OTKNUK AeTeKTopa, CUrHan
aHanoro-yudposoro npeobpasosartens (LudpoBoii BLIXOAHOW cUrHan) U curHan AgeTtektopa.

3.7 nuHeapu3oBaHHOe 3HaveHue rpagauum ceporo GV, (linearized grey value): Yucnosoe 3Ha-
YeHMe NUKCens, KOTOpPoe NPSIMO MPONOPLMOHANBHO A03€ IKCMO3ULIMKM AETEeKTOopa, NpUHMMAaloLlee 3HavyeHue
HOIb, €CNN AETEKTOP HE IKCMOHUPOBAICA.

Il punMeyvyaHune— 3710, Kak npaBuIo, paBHO3Ha4HO TepMUHaAM: TIMHEeapU3oBaHHOE 3Ha4YeHUe nNuKcena n nuHea-
pI/ISOBaHHbII7I CUrHan geTtekropa.

3.8 ba3oBoe NMPOCTpPaAHCTBEHHOE pa3spelieHue UudpoBOro AeTeKkTopa SRbd"‘ector (basic spatial
resolution of a digital detector): CooTBeTcTBYET NONOBUHE M3MEPEHHOW HA AETEKTOPE HEPE3KOCTU LUPOBOro
n3obpaxkeHna n acpdhekTMBHOMY pa3mepy NMUKCENA U XapakTepusyeT HauMeHbLLKMI pa3mep 06bekTa, KOTOpbIf
MOXET ObITb paspeLueH (0ToBpaxeH) C NOMOLBIO LiMdPOBOro AeTekTopa npu KoadhduUUMeHTe yBenuyeHus,
paBHOM eauHuLe.

MpumedvaHune 1— [Ona atoro usmepenuna |Ql AByxnpoBonoYHOro TMMNa pacnonaraeTcd HenocpeacTBEHHO Ha

LndppoBOM AeTeKTope UNK 3anomMuHaroLLeil NnacTuHe.
MpumedaHune 2—Tlpoyeaypa nusmMmepeHusa HepeakocTn onucaHa B 1ISO 19232-5, a Takke B [13] 1 [8].

3.9 6a3oBoe NMPOCTpPAHCTBEHHOE pa3pelieHne LUPpPOBOro N3oopaxeHus SRbi"‘age (basic spatial
resolution of a digital image): CooTBeTCTBYET NOMOBUHE U3MEPEHHON HEPE3KOCTU LMdPOBOIro M3obpaxxeHus
1 achheKTUBHOMY pasMepy NMUKCENS U XapakTepu3yeT HaUMEHbLUMI pasmep 06beKTa, KOTOPbIA MOXET ObiTh
pa3speLueH (0ToBpakeH) Ha L poBOM U300paxKeHU!.

MpumedaHune 1— OnA atoro usmepeHnsn QI AByxnpoBoOroYHOro TunNa pacnonaraeTca HenoCpeACcTBEHHO Ha

0GbeKTe KOHTPOMS CO CTOPOHbLI UCTOMHUKA U3NYYEHUS.
MpnumedvyaHue 2—Tlpoueaypa UsmepeHnsa Hepe3kocTu onucaHa B 1ISO 19232-5, a Takke B [13] 1 [8].

3.10 orHoweHue curian — wyMm SNR (signal-to-noise ratio): OTHOLWEHNe cpeaHero 3Ha4YeHusa nNuHea-
PU30BaHHbLIX 3HA4YEHUI rpagauun Ceporo K CTaHAaPTHOMY OTKNOHEHMIO NIMHEAapU30BaHHbIX rpajauuin ceporo
(wym) B obnactn uncpoBoro M3obpaxkeHUsn, NpeacTaBNAOLLEN MHTEPEC.

3.11 HopmanusoBaHHoe OTHOWeHue curHan — wym SNRy (normalized signal-to-noise ratio): OTHO-
weHune curHan — wym (SNR), npuseaeHHoe k 6a3oBoMy NPOCTPaHCTBEHHOMY paspeluennio (SRy), uamepe-
HO€ HenocpeacTBEHHO Ha LUMGPOBOM U30BpaXKeHUU U (MNK) BLIMUCNIEHHOE C UCMONb30BAHMEM U3MEPEHHOIO
SNR (SNR | casureg) N0 dopmyne

88,6 Mkm
SR,
3.12 otHoweHune koHTpacT — wymM CNR (contrast-to-noise ratio): OTHOLIEHWE pa3HOCTM CpegHUX ypOoB-

HEel CUrHaNOB MeXay AByMsi 06NacTaMn n306paxXeHUst K yCpeiHEHHOMY CTaHAAapPTHOMY OTKITOHEHUIO YPOBHeii
CUrHanoB..

SNRy = SNRneasured

MpuMeyaHune —OTHOLEHNE KOHTPACT — LUYM OMNMCLIBAET KOMIMOHEHT KavyecTBa U3obpaxeHust U NpudnuanTens-
HO 3aBWCUT OT Npou3sBefeHus paguorpagpuyeckoro koadpuumerta ocnabnexns n SNR. Heobxognmo, 4tobel, kpoMme co-
oteeTcTBytowero CNR, umdpoBoit paguorpaduyecknii CHUMOK (paguorpamMma) UMen HepeskocTb Unu 6asoBoe NpocTpan-
CTBEHHOE pa3pelleHne, JOoCTaTouHbIe ANS paspelleHns (oTobpaxeHNs) SNeMeHTOB U3enus, NpeacTaBnAoLWLNX UHTepec.

3.13 HopmanusoBaHHOe OTHOWeEHUe KOHTpacT — wym CRNy (normalized contrast-to-noise ratio):
OtHoweHne koHTpact — wym (CNR), npuseaeHHoe K 6a30BOMY NPOCTPAHCTBEHHOMY paspeLueHnio (SRy),
M3MepeHHOe HenocpeaCTBEHHO Ha UMPoBOM M300paXeHUn U (Mn1) BbIYUCNIEHHOE C UCNONb3OBAHMEM U3-
MepeHHoro CNR no ¢opmyne
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SR,

3.14 acphekT HanoxeHus (aliasing): AptedakTbl, KOTOPbIE NOABNAIOTCA HA M30BpaXKeHNM, Koraa BXOA-
Has NPOCTPaHCTBEHHAs YacToTa BbILLE, YEM CNOCOBHasA BOCNPOU3BOAUTLCSA HA BbIXOAE.

CNRy = CNR

MpuMeYyaHue — IPDEeKT HANOKEHNS HaCcTO NPOSBAETCS B BUAE 3yGUaThX UK CTYMNEHYaTHIX y4acTKoB NUHMI
WY MyapoBbIX NOMoC.

3.15 nukcenb agpa ckonnenusa CKP (cluster kernel pixel): JedekTHbIln (NNOXO) NMKCESb, UMeoLLUit
MEeHee NATU COCeAHUX KOPPEKTHO (DYHKLIMOHUPYIOLLMX MUKCENEN.

MpumedaHnune —oagpobHee o nnoxux nukcensx u CKP cm. [11].

3.16 HomuHanbHaa TonwwuHa t (nominal thickness): TonwmHa ocHoBHOrO MeTanna 6es y4eTta JONYyCKOB
Ha U3roToBMEHKE.

3.17 nameHeHue npocBevynsaemMoit TonwmHbl At (penetration thickness change): UameHenue Tonwpm-
Hbl W3-3a Yrna NPOXOXAEHMUS NMy4Ka Mo CPABHEHWNIO C HOMWUHANBHON TOMLLUWHON.

3.18 npocBeunBaemas TonuwuHa w (penetrated thickness): TonwmHa marepuana B HanpasneHun nyy-
Ka M3My4YeHnsl, BbIYNCNSEMAsA HA OCHOBE HOMUHANMbHOW TOMNLUMHBI BCEX NMPOCBEYUBAEMbIX CTEHOK U N3MEPEH-
Has BAONb LIEHTPAmNbHOM OCK MyYKa M3Ny4YeHus.

3.19 paccTosiHue OT 06 beKTa KOHTpoNnA o getekropa b (object-to-detector distance): HanbonbLuee
paccTosHME MexZy NOBEPXHOCTLIO 06bEeKTa KOHTPONA CO CTOPOHBI UCTOMHUKA U3MTYYEHUS U YYBCTBUTENLHO
MOBEPXHOCTLIO JEeTeKTOpa BAOSb LIEHTPANLHON OCK Ny4YKa U3Ny4eHus.

3.20 pasmep uctouHuka d (source size): Paamep akTUBHOIM 4acTu UCTOMHUKA U3NYYEHUS UNKN pasmep
POKYCHOro NATHA.

MpumedvaHne —Cm EN 12679 unu EN 12543,

3.21 paccTosiHue OT UCTOYHUKA U3nyvyeHus o perekropa SDD (source-to-detector distance): Pac-
CTOSHWE MEXIY UCTOYHMKOM U3NYYEHUS N AETEKTOPOM, U3BMEPEHHOE B HAMPABNEHUMN LIEHTPaNbHOM OCH Ny4Ka
nanyyeHuns (POoKyCHOe pacCTOsiHUE).

MpnmevyaHue —SDD=7+b,
rae f— paccTosiHue OT UCTOMHUKa M3MyYeHUs 40 06beKTa KOHTPONS;
b — paccTosiHWe oT 06beKTa KOHTPONs 40 AeTeKTopa.

3.22 paccTosiHMe OT MCTOMYHMKA U3nyvyeHusa Ao o6bekTa koHTponsa f (source-to-object distance): Pac-
CTOSIHME MeXAy UCTOYHUKOM U3NyYEHUs1 U CTOPOHON 0ObeKTa KOHTPONs, 00paLLeHHON K MCTOHHUKY (AanbHen
CTOPOHON OT AETEKTOpPA), USMEPEHHOE BAOSb LIEHTPAnbHOW OCH NMyYKa U3IyyYeHus.

3.23 HapyxHbIii anameTp D, (extemal diameter): HOMMHAMNbLHLIA HAPYXHBIA AUAMETP TPYObI.

3.24 reomeTpuyeckoe yBenuyeHue v (geometric magnification): OTHoLLEHME PACCTOAHUA OT UCTOUYHU-
Ka uanyyeHus ao aetekropa (SDD) k pacCTOAHMIO OT UCTOUHUKA U3NydYeHUs A0 o0bekTa koHTpona (f).

4 O603Ha4YeHNA U COKpaleHus!
B HacTosILLIEM cTaHAApTe NpUMeHeHbl 0603HaYeHUst U COKpaLLEHUsl, NpUBEAEHHbIE B Tabnuue 1.

Tab6nuya 1— OBo3Ha4yeHUs U cokpaLleHus

O6o3Haue-
HUe nUrn co- 3HayeHune
KpatLleHve
b paccTosiHue oT 0bbeKTa KOHTPOSA A0 AeTeKTopa
b’ paccTosiHme oT o6bekTa KOHTPONA A0 AeTeKkTopa, U3MepeHHoe NepneHAnKYNApHO 06beKTY KOHTpoNA
d pa3mep UCTOYHMKA U3Ny4YeHNs, POKYCHOro NATHa
D, Hapy>XHbIA AUuameTp
f paccTosiHue OT UCTOMHUKA U3NyYeHUs A0 06beKTa KOHTpons
f paccTosiHue OT UCTOMHMKA M3NyYeHust A0 o6beKTa KOHTPOMs, U3MepeHHOEe NEPNEeHANKYNAPHO O0BbeKTy
KOHTpoOnsi
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OkoHyYyaHue mabnuusi 1

O6osHave-
HWe unm co- 3HaveHue
KpaLyeHve
SNR OTHOLLEHWNE CUrHan — Lym
SNRy HOpManuaoBaHHOE OTHOLLUEHWEe CUrHam — LUyM
t HOMWHarnbHas TonwuHa
At U3MEHEHNEe NpocBe4YMBaeMON TOMLLMHbI
Ug reomMeTpuyeckast Hepe3kocTb
u; cobCcTBEHHAst HePe3KOCTb AETEKTOPHON CUCTEMBI, 38 UCKIIOUEHUEM o060 reOMETPUYECKON HepesKkocTy,
u3MepeHHas Ha UM poBoM UsobpakeHun npu pacnonoxeHuu IQI 4ByxnpoBOMNOYHOro TUNa Ha feTekTope
U Tpebyemas HepesKoCTb U300paxeHUs, UsmMepeHHast Ha LUMdpoBoM U30BpaKeHUn B NIOCKOCTU obbeKTa
KOHTpons ¢ nomoLLbio IQl 4BYXMpOBONOYHOroO TUNa
ur CyMMapHas Hepes3KoCTb M300paxeHus, BKIoYalolas reoMeTpUYEcKyto HepesKoCTb, M3MepeHHas Ha
LMpoBOM M30BpaxeHUn B MNOCKOCTU AeTekTopa ¢ nomollsto |Ql ABYyXNpoOBONOYHOro Tuma, pacnono-
)KEeHHOro Ha NoBepPXHOCTN 0bbekTa
v reoMeTpu4eckoe yBenuyeHue
w npocBeYvMBaeMas TonwmHa
CKP MuKcenb sapa ckonneHus
CNR OTHOLLUEHWEe KOHTpacT — LUYM
CNRy HOpMar3oBaHHOE OTHOLLEHUE KOHTpacT — LUyM
CR KOMMNbloTepHas paguorpadus
D LeTeKTop
DDA MaTpUYHLIA LU POBOIA feTEKTOp
IP 3anomuHaroLwan dpocdopHas nracTuHa
Ql MHAMKaTOp KavecTBa n3obpaxeHus
S UCTOYHUK N3ny4eHuns
SDD paccTosiHWe OT UCTOMHUKA U3NyYeHns 40 JeTekTopa
SR, 6a3oBoe NPOCTPaHCTBEHHOE pa3peLleHune, ornpegeneHHoe ¢ NoMoLLbio IQI ABYXNPOBOMOYHOIO TUNA, NpU-
neraroLLlero K feTekTopy
SR,D“"*tecmr 6a30BoOe NPOCTPaHCTBEHHOE paspelleHne LM poBoro eTekTopa
SRbimage 6a3o0Boe NPOCTpaHCTBEHHOE pa3peLleHne, onpeeneHHoe ¢ noMoLlsio IQI 4BYXnNpoBonoYHoOro Tuna, pac-
NOMOXEHHOro Ha 06BLEKTE KOHTPOMNSA CO CTOPOHBI UCTOYHUKA U3NYYeHNs
HAZ (3TB) [ 30Ha TepMu4yecKoro BrusHUA

5 Knaccudmkaumusa cnocoboB paguorpadueckoro KOHTpPOssi U NPUHLMNDbI
KOMMeHcauum

5.1 Knaccudmkauusa

Cnoco6bl paguorpadnyeckoro KOHTPONsA AENST HA ABa Knacca:

- Krnacc A: OCHOBHbIE cnocoObl;

- Kracc B; ynyuLlieHHble ¢cnocobbl.

Cnocobbl Knacca kayectea B ucnonbaytot, koraa nsobpa)eHue knacca kadectsa A MOXET ObITb Hefo-
CTaTO4YHO YyBCTBUTENMbHbLIM 4Ns1 0OHapY>XeHus 4edEeKTOB.

Mo cornacoBaHuUO MeXay M3roTOBUTENEM U 3aKa34MKOM BO3MOXHO NpUMeHeHue cnocoba paguorpadu-
YEeCKOro KOHTPOMA BbILLE Kracca B nyTem ykazaHusi BCEX HE0OX0AMMbIX MapaMeTpOB KOHTPONS.

BbiGop cnocoba pagnorpadymyeckoro KOHTPOMA AOMKEH ObiTb COrnacoBaH MeXxay U3roTOBUTENEM M 3a-
Ka34mKom.
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Tem He MeHee Npu UCNoNb30BaHUK CNOCOBOB Knacca A U knacca B COOTBETCTBEHHO BUAUMOCTb Aedek-
TOB C MCMOMb30BAHUEM MAEHOYHON Unn UM poBON paguorpadum SkBUBaneHTHa. BuauMoctb gomkHa BbiTb
JoKasaHa C NOMOLLBIO MHAMKATOPOB kadecTsa usobpaxeHus (IQl) B cootBetcTBUM ¢ ISO 19232-1 unu I1SO
19232-2 1 1ISO 19232-5.

Ecnun no TexHnyeckuM unm npousBoACTBEHHLIM NPUYMHAM HEBO3MOXHO BbINOMHUTE OAHO U3 YCIOBWNA,
yKasaHHbIX An§ knacca B, Hanpumep Tn UCTOYHKUKA M3MYYEeHUS UKW PacCTOSAHUE OT UCTOYHMKA U3NyYeHUs Ao
06bekTa KOHTPONSA f, TO MEXAY U3roTOBUTENEM U 3aKa34MKOM MOXET BbITb COrnacoBaHo, YTo AaHHOE ycrnosue
MOXET ObITb MPUHATO, Kak ANna knacca A. [oTeps YyBCTBUTESILHOCTU KOHTPONSA A0MKHA ObiTb KOMNEHCUpOBa-
Ha yBENuYeHMeM MMHUManNbLHOTO 3Ha4YeHus rpagauuu ceporo U SNRy ana CR, unu SNRy ansa DDA-cuctems!
(pexomenayetcs ysenuuerne SNRy Ha koadpduuneHT Gonee 1,4). Mpu NONyYeHNN nyyLlen YyBCTBUTENBHO-
CTH, Yyem TpebyeTca ana knacca A, 00beKT MOXKHO CUMTaTb NPOKOHTPONMPOBAHHLIM NO kNaccy B, ecnu no 1Q
JOCTUrHYTa COOTBETCTBYIOLLASA YYBCTBUTENBHOCTD.

YkazaHHOE yCnoBUe He MPUMEHUMO, ecnun BbIO crneunanbHO yMeHbLUeHo SDD, kak onucaHo B 7.6, ans
cxeM KoHTponsa no 7.1.4n 7.1.5.

5.2 NMpuHunnbl komnedcauumn CPI, CPII n CPIII

5.2.1 O6wWwuKe NoNoXeHns

B HacTosiwem craHgapTe NPUMEHSAIOTCA TPU NpuHUuMna komneHcauum (5.2.2—5.2.4) ana AoCTUXEHUA
[OCTaTO4HONM KOHTPACTHON YyBCTBUTENLHOCTM NpU paguorpacumn ¢ npuMmeHeHmem uudpoBbIX AETEKTOPOB.

Mpu NpUMEHEHUU 3TUX MPUHLUMNOB TpebyeTcA AOCTUXEHUE MUHUMAMNbLHOTO OTHOLUEHWUSI KOHTpPAcT —
LUyM, NPUBEAEHHOTO K 5a30BOMY MPOCTPaHCTBEHHOMY pa3pelueHunio aetektopa (CNRy), ana o6Hapyxusae-
MOTO M3MEHEHUS TOMNLWMHBI Matepuana Aw. Ecnu Tpebyemoe HoOpManu30BaHHOE OTHOLLEHUE KOHTPACT — LUYM
(CNR Ha eanHuuLy Aw) He MOXKET ObITb AOCTUTHYTO U3-38 HEAOCTATOMHOTO 3HAYEHNA OAHOTO U3 CneayloLmMX
napameTpoB, 3TO MOXET ObITb KOMMNEHCUPOBAHO yBenuueHmem SNR.

5.2.2 CPI

KomneHcaumsa CHWxXeHusa KOHTpacta (Hanpumep, 3a CYET NOBbLILEHUS HANPsDKEHUA Ha Tpybke) nytem
yBenudeHus SNR (HanpuMep, yBenuueHnem Toka TpyoKu nnu BpeMEHU 3KCNO3numu).

5.2.3 CPIl

KomneHcauus HeJoCTaTo4uHOM pe3kocTn AeTekTopa (3HadyeHne SRy, Gonblue, yeM cneunduumMpoBaHo)
nyteM yeenuyeHusa SNR (ynyylueHue sHavyeHus nokasarens no IQl Ha ogHy NPOBOMOYKY UK CTYMNEHLKY C OT-
BEPCTUEM A5 KaXXAOW HEAOCTAIOLWEN napbl Nposonoyek QI AByXnNpoBONOYHOrO TUNA).

5.2.4 CPIII

KoMmneHcauus yBenu4yeHuss MECTHON WHTEPMOMALMOHHON HEepe3KOCTU B pesynkrate KOPPEeKTUPOBKM

nnoxux nukcenen DDA nytem yBenndeHuss SNR.

5.2.5 TeopeTnyeCckue OCHOBbI

Ana Manbix pasmepos AedeKTOB (AW 3HAYUTENBHO MEHbLUE W) STU NPWUHLMMLI KOMNEHCALIMU OCHOBAHbI
Ha cneayoLen annpokcuMauum:

CNRy _ _HerSNR
Aw B SRb ’

rae ¢ — KOHCTaHTa;
Me  — SPEKTMBHBIN KOIPPULMEHT OCNAGNEHNA, KOTOPLIN SKBUBANEHTEH KOA(ULIMEHTY KOHTpaCT-
HOCTM MaTtepuana;
CNRy — HopmanusosaHHoe CNR, nsmepeHHoe Ha LMpoBOM N30BpaxeHnu.

6 OCHOBHbIe NOArOTOBUTENbHbIE Onepauumn u TpeéoBaHus

6.1 3awuTa OT MIOHN3UPYHOLLErO U3STyUYeHus

BHUMAHWUE — O6ny4yeHue noGoin YacTu Teria YenoBeka PeHTreHOBCKUM UMK raMMa-u3nyveHun-
€M MOXeT 6bITb Ype3BblYaiiHO ONacHbIM Ans 340POBbA. B cnyyae ncnonb3oBaHUsi PEHTIEHOBCKOTO
060pyaA0OBaHUA UM UCTOYHUKOB PaMOaKTUBHOIO M3NyYeHUsa Heo6xoaAuMO cobnioaaTh COOTBETCTBY-
lolwue Tpe6oBaHUsA 3aKOHOAATENbLCTBA.

Mpn UCNONb30BaHMU MOHWU3UPYIOLLEro U3Ny4yeHuss HeobxoaMMo CTporo cobmnioaaTh MecTHule, cdeae-
panbHbIe UNKM MexayHapoaHble npasuna 6e3o0nacHoCTU.

6
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6.2 MNoaroTroBka NOBEPXHOCTU U CTAAUA NPOU3BOACTBA

Kak npasuno, noarotoBka noBEPXHOCTU HE TPeByeTcs, HO B Criy4ae ecnv COCTOSHUE MOBEPXHOCTU UMK
Harnu4me MOKpPbLITUA MOrYT €CO34aTb NOMEXU NMPU BbisIBNIEHUU AedeKTOB, MOBEPXHOCTb AOMKHA ObITb rmagko
3a4nLLEeHa U C Hee AOMKHO ObITb yaaneHo noKpbITue.

Ecnu cneundukauus Ha npoayKLUMIO HE OrOBapUBAET MHOE, TO LMPPOBOI pagnorpadmyeckui KOHTPOIb
AOJDKEH NMPOBOAMTLCA MOCIEe 3aBEepLUEHUA BCEX NEPBUYHBIX TEXHOMOMMYECKMX OnepaLuin npou3soacTea (Ha-
npumep, 3a4UCTKN UNn TepMUYeckoin o6paboTku).

6.3 PacnonoxeHue CBapHOro wea Ha paguorpadn4yeckomM CHUMKe (paguorpamme)

Ecnu Ha undpoBoM paauorpachmyeckom CHUMKe (paauorpammMe) He 0ToBpaxkaloTcs rpaHuLibl CBapHOTO
LLIBA, TO C Ka)4ON CTOPOHbI LUBA CrieayeT NOMECTUTb MapKMPOBOYHbIE 3HAKU BbICOKOW NIIOTHOCTH.

6.4 WpenTudbukauma pagumorpadnyeckux CHUMKOB (paguorpamMmm)

Ha kaablii y4acTOK 06bEeKTa, KOHTPONIMPYEMOro Npu NOMOLUM LMPOBOI paguorpaduu, cnegyet no-
MEeCTUTb MapKMPOBOYHbIE 3HaKK. M300paxkeHNs 3TUX 3HAKOB JOMKHbI OblTh MO BO3MOKHOCTM OTOBPaXKeHb! Ha
unudpoBoM paguorpadmyeckom CHUMKe (paguorpamMmMe) 3a npegenamu 30Hbl KOHTPOIS U AOMKHbI obecneyn-
BaTb OJHO3HAYHYIO0 MAEHTUUKALMIO yHacTKa.

6.5 MapkupoBka

Ha o6bekTe KOHTPONs fOSHkHA ObiTh BbIMOMHEHA NOCTOSIHHAS MapKUPOBKa, YTOBbI 00ecneynTb Hanu-
4yKe TOoYeK oTcHeTa ANs TOYHOro ONpeAEeneHns NoNOXeHUs Kaxaoro uugposoro paguorpaduyeckoro CHUMKa
(paguorpammebl) (Hanpumep, Ha4ano OTCcYeTa, HanpasneHue, MAeHTUUKaUNA, MEPHbIA NOAC).

Ecnu ceoicTBa mMatepuana u (Mrum) yCrnoBuUs €ro aKkcnsyatauuu He MO3BONSAIOT HAHECTU MOCTOSHHYIO
MapKUPOBKY, MOMOXEHNE MOXXHO 3aperncTpupoBaTh C MOMOLLLIO TOYHOTO SCKMU3a Unu doTorpacduu.

6.6 MepekpbiTUe LMPPOBLIX U306paKEHUN

Ecnu paguorpadhmnyeckuii KOHTPOMb y4acTKa CBapHOro LUBa NPOU3BOAUTCA ABYMS U Bonee oTaesnbHbl-
MU JeTekTopaMu (3anoMUHaoLWMMK NacTUHaMu), OHW JOMKHLI NEpPEKpbIBaTL APYr Apyra ans obecnevexus
MOJSIHOrO OXBaTa BCEMN 30HbI KOHTPOSISA.

BbInonHeHne 3Toro yCrnoBus AOMKHO ObiTb MPOBEPEHO MO MapKMPOBOMHOMY 3HAaKy M3 matepuana Bbl-
COKOI1 NIOTHOCTM, PACMNOSIOXKEHHOMY Ha MOBEPXHOCTU 06bEKTa KOHTPOSS, KOTOPbIA A0mkeH 0TOGPa3nTbLCA Ha
KaxkaoM uudpoBoM n3obpaxkeHun. Ecnu paguorpadpuyeckue CHUMKM (pagmorpaMmbl) NOMy4aroTca NOCNeo-
BaTENbHO, MAPKMPOBOYHbIA 3HAK BbICOKOM MIOTHOCTU AOMKEH ObITb BUAEH HA KaXAOM paauorpaduyeckom
CHUMKe (paguorpamme).

6.7 TUnNbl 1 NOFIOXEHUA UHONKATOPOB KavyecTBa M300paxeHua

KauectBO M306paxeHus crnefyer NpoBepsATb G NMOMOLLbIO MHAWMKATOPOB kayecTBa uzobpaxerus (1Ql)
cooteercTByoLmnX ISO 19232-5 1 ISO 19232-1 unu ISO 19232-2.

B cooTBeTCTBUM C NpoLeaypoii, ONMCaHHON B NpunoxeHnn C, Ans npoBepku 6a3oBOro NPOCTPaHCTBEH-
HOro paspeLueHus uudpoBor AETEKTOPHON cuctembl Tpedyetca usobpaxernue |Ql AByxnpoBONOYHOroO TUNA.
Onsi npoBEpPKN COOTBETCTBUA 000OPYAOBaHUS CUCTEMbl TPEBOBaHUAM, yKasaHHbIM B Tabnuuax B.13 v B.14
(npunoxxeHue B), B 3aBUCUMOCTU OT NPOCBEUMBAEMOM TOSLMHBI MaTepuana AorpkHO ObiTb onpeaeneHo 6a-
30BO€ NMPOCTPAHCTBEHHOE paspeLUeHne UM nokasarenb kavecrsa uzobpaxeHnus no QI AByXNpOBOSOYHOIO
Tuna. Mpu atom IQI 4ByXNPOBONOYHOrO TMNa AOMKEH ObiTb pa3MeLLeH HENOCPEACTBEHHO HA LMGPOBOM ae-
Tektope. MpumeHenune IQI asyxnposonoyHoro Tuna (no ISO 19232-5) npu nonyyeHnn paguorpadpuyeckux
CHUMKOB (paguorpamm) usgenua He obssarenbHo. TpeboBaHne o npumeHeHum QI ABYXNpPOBONOYHOrO TUNA
AononHutensHo K IQI nposonoyHoro Tuna npu paguorpadu4eckoM KOHTpone usaenus MoxeT ObiTb corna-
COBAHO MeXAy M3rotoBuTenemM n 3akasumkom. MNpu ucnonb3oBanun |Ql AByXNpOBONOYHOrO TUNA ANA paguo-
rpadomyeckux CHUMKOB (paanorpaMmm) U3aenua oH A0MKEH ObiTh pasmeLLeH Ha 06bekTe KOHTpoOns. Mamepen-
Hoe 6a30BOe NMPOCTPAHCTBEHHOE pa3speLueHne LMdpoBoro nsobpaxkeHus (SRb‘mage) (cMm. npunoxexue C) He
JOIDKHO MpPEBbILLATL MAKCMMarnbHbIE 3HA4YEeHUA, ykasaHHble B Tabnuuax B.13 u B.14 (npunoxeHue B) ans
NpocBeYMBaeMbIX TOMLWMH MaTepuanos. B kayectse npocBeuMBaemMoi TOMNLWMHLI Matepuana ¢ OgUHOYHbIM
nsobpaxeHnem 06bekTa KOHTPONA NPUHMMAETCH TONLIMHA OAHOW CTeHKU. Mpu KOHTpone Yyepes aABe CTEHKU
C ABOWHbIM U3obpaxeHuem (pucyHkn 11 n 12), ¢ IQl AByXNpOBONOYHOro TUNA, PacnONoXeHHbLIM Ha TpyGe co
CTOPOHbI UCTOYHUKA M3NMYYEHURA, Ans onpeaeneHus Tpebyemoro 6a30BOro NPOCTPAHCTBEHHOIO Pa3speLLeHUs
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undposoro nsobpaxenusi (SR, Ma%€) no tabnuuam B.13, B.14 (npunoxenne B) npocseunBaemasn TOMLMHA
marepuana npuHUMAaETCA PaBHOM Hapy>XHOMY auamMeTpy Tpybbl. BazoBoe NPOCTPaHCTBEHHOE pa3peLLeHue
AetekTopa (SR, et npy koHTpOne uepes ABE CTEHKM C ABOIHLIM U30GPAXKEHNEM AOMHKHO COOTBETCTBO-
BaTb 3HaYEHUsAM, ykadaHHbIM B Tabnuuax B.13 u B.14 (npunoxeHue B), BbiGpaHHbIM UCX0AA U3 YABOEHHOM
HOMMWHANbLHON TONLUMHBI CTEHKU, KaK NPOCBEYMBAEMON TONLLMHBLI MaTepuana.

Ecnu npumensieTcs cnocob reomeTpuyeckoro ysenudenust (CM. 7.7) co 3Havenmem v > 1,2, 1o 1QI aByx-
npoBonoyHoro Tuna (cM. ISO 19232-5) pgomkeH ObiTb UCMOMNb30BAH HA BCeX paauorpacduyeckux CHUMKax
(paauorpammax) usgenusi.

IQI ABYXNPOBONOYHOIO THUNA AOMKEH ObITb PACMONOXKEH NOL HAKITOHOM B HECKOMLKO rpagycos (0T 2° ao 5°)
K UuppoBbLIM CTPOKaM unu cronduam uudpoeoro usobpaxenus. Ecnu IQI pacnonoxex noa 45° k undpoBbiM
CTpokam unm cronbuam, NonyyeHHbIn Homep napebl nposonoyek IQI JomkeH 6biTh YMEHbLUEH HA eauHULY.

KoHTpacTHas 4yBCTBUTENBLHOCTbL LMAPOBLIX U300paXKEeHUI A0IMKHA ObiTb NPOBEPEHA C NOMOLLLIO UHAU-
KaTopoB kayecrea n3obpaxeHus (IQl) B COOTBETCTBUM C KOHKPETHOI 06NacTbio NPUMEHEHUSA, KaK yKasaHo B
Tabnuuax B.1 — B.12 (npunoxenue B) (cM. Takke ISO 19232-1 unm ISO 19232-2).

Coortsetcrayioue IQl npoBONOYHOrO UM CTYNEHYATOroO C OTBEPCTUAMU TUNA AOMKHBI ObITb NOMELLEHBI
Ha uccnegyeMom obnLekTe NPeanoYTUTENbHO CO CTOPOHBLI UCTOYHUKA U3ITYYEHUS B LIEHTPE 30HbI KOHTPOMA Ha
OCHOBHOW MeTanmn psaaoM CO CBapHbIM WBOM. IQl fomkeH NNOTHO KOHTAKTUPOBATb C NOBEPXHOCTLIO 0ObLEKTa
koHTpons. IQl gomkeH GbITb PACNONOXEH HA y4acTke C pAaBHOMEPHOM TONLLUMHON, XapakTepuayoLwemcs 0aHO-
POAHBLIM pacnpeaeneHnem rpagauun ceporo (CpeaHux 3HaveHuin) Ha LupoBom n3obparkeHuu.

B cooTseTcTBUM C TUNOM Ucnonb3yemoro IQl cneayer pacCMOTpeTb Crieayiowme cnyqau:

a) npu ucnonb3oBaHum |Ql NPOBONOYHOIO TMNA NPOBOSIOYKM AOIMDKHLI pacnonaratbCa nepnexHaukynsp-
HO CBApHOMY LLBY, U €r0 pacnosnoXeHne AOSDKHO rapaHTUPOBATh, YTO HE MeHee 10 MM ANuHbI NPOBOMNOYKU
BUAMMbI HA Y4aCTKE C MOCTOAHHBLIM 3HaYeHUeM rpagaumum ceporo unu SNRy, KOTOPLIN, Kak Npasuno, pacno-
naraeTcs Ha OCHOBHOM MeTarnne BOnu3n CBapHOro LiBa. [ns 9KCNO3ULMiA, BbINOSIHAEMbIX B COOTBETCTBUM C
7.1.6 n7.1.7,1Ql NnpOBOMOYHOIO TUMA MOXET ObITb MOMELLEH NPOBONOYKAMU NONEpPeK 0CK TpyObl, NPU 3TOM He
pekoMeHayeTcs, YToObl OHM NPOELMPOBANIUCE HA M30DpaXkeHUe CBAPHOIO LUBA;

6) npu ucnonb3oBaHum IQl cTyneH4aToro ¢ 0TBEPCTUSIMU TUMA OH AOMMKEH pacnonaraTbCca Takum obpa-
30M, 4TOOLI OTBEpPCTUE TPpEbyeMOoro pasmepa pacnonaranock MakCuMarnbHO O6fM3Ko K CBapHOMY LUBY.

[Ana akcno3uuui, BbINONHAEMbIX B COOTBETCTBUM € 7.1.6 1 7.1.7, IQl ucnonb3yeMoro Tuna Moxet ObiTb
pacnonoXeH Kak Co CTOPOHbI UCTOYHMKA M3MYYEHUSA, Tak U CO CTOPOHLI AeTektopa. Ecnm IQI He moryT ObiTb
MOMELLEHbLI B COOTBETCTBUM C BbiLLEYKa3aHHbLIMU YCIOBUAMU, TO UX NOMELLIAIOT CO CTOPOHbLI AeTekTopa. B aTom
criy4ae Ka4yecTBo usobpaxeHus cneayeT onpeaenstb, Kak MUHUMYM OHOKPaTHO, NyTeM CPaBHUTENbLHOM 3KC-
nosuuun ¢ ogHUm IQl, NOMELLEHHbIM CO CTOPOHbI UCTOMHMKA M3ny4veHus, u IQl, NOMELEeHHbIM CO CTOPOHbI
AeTeKTopa, C BbINOMHEHMEM TEX Xe YCNOBUiA. Ecnun nepen AETEKTOPOM NPUMEHSIOTCA UNbTPbl (3KpaHb), 1QI
JOIMKEH ObITb pacnonoxeH nepes GUNLTPOM (3KpaHoM).

Mpu 3kcnosnumsax Yepes Ase CTEHKM, korga IQl nomeLlaeTcs co CTOpPOHbI AETEKTOPA, BbILLEONMCAHHASNA
npoueaypa He Tpebyerca. B aToM cnyvae cneayeT NpUMEHATb Tabnuubl cooTBeTcTBus B.9 — B.14 (npuno-
XeHue B).

Ecnu 1Ql pacnonaratiorca co CTOPOHLI AETEKTOPA, TO pagom ¢ IQl cnegyet nomectutb OykBy «F», 1 310
JOMXKHO ObITb 3aPMKCUPOBAHO B MPOTOKONE KOHTPONS.

MaeHTudukaLMoHHbIe HOMepa 1, Npu NPUMEHEeHUU, CBUHUOBAast OykBa «F» He AOMKHbI pacnonararbcs
B 30HE KOHTPONSA, 3a UCKIIOYEHMEM Cry4Yas, Koraa reomeTpudeckas popma 00beKTa KOHTPONS HE NO3BONSAET
3TO caenarb.

Ecnu Obinu NnpuHATLI MEpbl, FapaHTUpyloLwme, YTo uudposblie paguorpaduyeckue CHUMKM (paguorpam-
Mbl) @HaNOTMYHbIX OOBLEKTOB KOHTPOMSA UMM MX Y4acTKOB Oblnu MOmMy4YeHbl NPU UAEHTUYHBIX IKCMO3ULIUSX U
meToaax o0paboTku, U HET BUAUMBIX PA3nNU4Ki B Ka4eCTBE M300paXKeHusl, TO HET HE0BX0AMMOCTU NPOBEPSTL
KayecTBO U300paXkeHus Ana Kaxxaoro umdposoro paauorpadmyeckoro CHUMKa (paguorpaMmbl). O6beM npo-
BEPKM Ka4eCTBa M300paXKeHUin pekoMeHaYeTCa CornacoBaTb MeXay U3roTOBUTENEM U 3aKa34uUKOM.

Mpu akcno3uuuax Tpyd HapyXHbiM guameTpom 200 MM 1 Gonee U ¢ LEHTPAanNbHbLIM PacnonoXXeHUeM UG-
TOYHUKA PEKOMEHAYETCA pasMeLLaTb Kak MUHUMYM Tpu IQI ¢ paBHBIMK NPOMEXYTKAMKU NO OKPY>XHOCTU. U30-
OpaxeHusa 1Ql cunTaloTca xapakTepHbIMU ANA BCEW OKPYXXHOCTMU.

6.8 MuHuManbHble 3HaYeHUA NOKa3aTenen KayecTsa M3o0o0paxeHua

B tabnuuax B.1 — B.14 (npunoxexune B) npuBeaeHbl MUHUMAarNbHbIE 3HAYEHUA nokasaTerneli kayecTsa
M300paXxxeHNs ANA MeTannM4eckux Matepuanos. ns Apyrux Matepuarnos 3TW UNKU aHanornvHble TpedosaHus
MOryT ObITb COrMacoBaHbl MEXAY M3roTOBUTENEM U 3aKa34ynMkoM. TpeboBaHWUA A0MKHbI OblTb ONpeaeneHsbl B
cooTBeTCcTBUM C ISO 19232-4.
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B cnyvae, koraa ncnonb3ylotcs UCTOUHUKK Ir 192 unu Se 75, No COrnacoBaHUI0 MEXAY U3rOTOBUTENEM
M 3aKa34MKOM MOTYT CYUTATLCA NPUEMIIEMbIMU XyALUNE nokasarenu kad4ecrsa no |Ql, yem Te, YTO NpUBEAEHDI
B Tabnuuax B.1 — B.12 (npunoxexue B), a UMEHHO:
1) Cnocobbl nony4eHns ABOMHOTO U30DpaXeHUN Yepes ABe CTEHKM, Knacchl A n B (w = 2f):
-10 MM < w £ 25 MM: MEHbLLE Ha OAWUH HOMEpP NPOBOJIOYKU UNK GonbLLe HA OAWUH HOMEP OTBEPCTUS
ana lr192;
-5 MM < w < 12 MM: MEHbLLIE Ha OIMH HOMEpP NPOBOJSIOYKN UK GONbLLE HA OAWH HOMEpP OTBEPCTMS
ana Se 75.
2) Cnocobbl Nony4eHUs1 OAHOTO U30BPAXKEHUN Yepe3 OfiHY CTEHKY W OHOTO M300paKEeHUn Yepes [Be
CTEHKM, Knacc A:
-10 MM < w £ 24 MM: MeHbLLIE Ha 1BA HOMEPA NPOBOSIOYKM UM BonbLUe HA ABa HOMEpPA OTBEPCTUSA
ansalr192;
-24 MM < w £ 30 MM: MEHbLLE Ha OAUH HOMEP NPOBOJIOYKM UNKU GonblLE HA OAUH HOMEP OTBEPCTUA
ana lr 192;
-5 MM < W £ 24 MM: MEHbLLE Ha OIUH HOMEP NPOBOJIOYKU UMM BOMbLLE HA OAMH HOMEP OTBEPCTUA
ansa Se 75.
3) Cnocobbl NONy4eHNA OfHOTO M30OPaXXEHUs Yepe3 OAHY CTEHKY W OAHOIO M300paXKeHUn yepes Ase
CTeHKm, knacc B:
-10 MM < w = 40 MM: MEHbLLUE HA OAUH HOMEP NPOBOSIOYKM UNKU GoNbLIE HA OUH HOMEP OTBEPCTUA
ans Ir 192;
-5 MM < w £ 20 MM: MEHbLLIE HA OIMH HOMEpP NPOBONOYKM UMK GOnbLUEe HA OAWH HOMEP OTBEPCTUA
ana Se 75.

6.9 Keanudukauua nepconana

MepcoHan, BLIMOMHAIOLMIA Hepa3pyLAoLWMii KOHTPOSIb B COOTBETCTBUU C HACTOSALLMM CTaHAapTOM,
AOrmkeH ObITb kKBanuUUMPOBaH B COOTBETCTBUU C ISO 9712 unm aKBUBANEHTHLIM CTAHAAPTOM Ha Tpebye-
Mbll YPOBEHb B COOTBETCTBYIOLLEM MPOMbILLSIEHHOM cekTope. NepcoHan AomkeH NOATBEPAUTL, YTO npoLuen
JononHuTensHoe obyyeHne u kBanudukaumio B umcpoBOi NPOMbBILLNIEHHON paauorpacuu.

7 PekomeHayemble cnocobbl nonyvyeHus undposBbIxX paguorpaguueckux
CHUMKOB (paguorpamm)

MpumedaHnune — Ecnu He ykaszaHo 1Hoe, paclumdpoBka 0603HA4YEHU, UCNONb3YEMbIX Ha pUCYHKaxX 1—21,
npuBefeHa B pasgene 4.

7.1 CxeMbl KOHTPONA

7.1.1 O6wme nonoxeHus

B obwem cnyyae paguorpaduyeckuit KOHTPONb CrieAyeT OCYLLECTBNSATh B COOTBETCTBUU CO CXEMaMM
no 7.1.2—7.1.9.

CxeMy KOHTPOIS Ha SnNnunc (NPoCBEYNBAHNE Yepes ABE CTEHKM C NONYyYEHUEM LBOMNHOTO M30BpaXkeHns)
B COOTBETCTBMM C PUCYHKOM 11 HE PEKOMEHAYETCA NPUMEHATL ANS TPYD HaPYXKHBIM AuameTpom D, > 100 Mum,
TONLUMHOM CTEHKM ¢ > 8 MM MW LUMPKUHOW cBapHoro wea Gonee D /4. Ecnu oTHoweHrne ¢/D, < 0,12, To gocta-
TOYHO ABYX U300paxeHWIN, CMELLEHHbIX APYr OTHOCUTENbLHO Apyra Ha 90°; B NPOTUBHOM Cry4ae He0OX0aNMbI
Tpu uszobpaxeHus. PaccTtosHue Mexay ABYMS CMPOELMPOBaHHbIMU U300PaXKeHUAMM LBA AOIMKHO ObITb NPK-
MEPHO PaBHO LLUMPUHE CBAPHOIO LLBA.

Koraa 3aTpyaHWTENBHO NPOBEAEHUE KOHTPOIS C UCMONb30BaHUEM CXeMbl Ha annunc npu D, < 100 mm,
MOXHO MCNOMb30BaTh CXEMY NepPneHAMKYNAPHON CbeMKU B COOTBETCTBUM € 7.1.7 (CM. pucyHok 12). B Takom
cnyyae TpebyloTCcsa TpU 9KCNo3uuum, oTCTosiLme Apyr oT Apyra Ha 120° unu 60°,

Ana cxeMm KOHTpOMNs, COOTBETCTBYIOLUMX pucyHkam 11, 13 u 14, yron HaknoHa nyvyka gormkeH ObiTb Kak
MOXHO MEHbLLE, HO B TO € BpeMs TakuM, YTOObI He ObINo HanoxeHus AByx M3obpaxeHuit. B cooTBETCTBUM C
7.6 ANns cxembl, NOKa3aHHOM Ha PUCYHKe 13, pacCTOSHUE OT UCTOYHMKA M3NyYeHns 40 06beKTa KOHTpons fa0mK-
HO ObITb KaK MOXHO MeHbLLe. |Ql fomkeH ObITh PacnonoXKeH BNAOTHYIO K AETEKTOPY, CO CBUHLIOBOM OYKBOM «F».

Mpu HeobxoaMmMocTU, HanpuMep u3-3a OCODEHHOCTEW reOMETPUM AeTanu Unu Pasnuynii B TONLLMHE
marepuana, no CornmacoBaHUK MeXay U3roTOBUTENEM W 3aKa3YMKOM MOTYT ObITb UCNOMNb30BaHbI APYrue cxe-
Mbl UMpoBOro paauorpaduyeckoro KoHTponsa. B 7.1.9 npegcrasneH npumMep Takoro criyqas. Nommmo aToro
KOMMEeHcaUus TONMWMHbI MOXET OCYLLECTBISATLCA TEM XKe MaTepuanom.
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MpumeyaHue — B NpuIoxeHnn A NpuBeAeHO MUHMMA/IBHOE KONIMYECTBO paauorpaduyeckux CHUMKOB (pagmo-

rpamm), Heob6xoAnMmoe A5 MOSHOTO MOKPLITUA BCEW OKPYXXHOCTU CTbIKOBOTO CBapHOro LBa B Tpybe.

Ecnu He ucnonblyetcs crnoco6b reoMmeTpunyeckoro yeesimdyeHunsd, eTeKTop AO/DKEH ObITb pacnosioXXeH Kak

MOXHO 6/1MXe K 06beKkTy KOHTPONS.

[Mpn HEBO3MOXHOCTU NMPUMEHEHUSA rMOKMx AETEKTOPOB NMPUMEHAIOT XXECTKMEe KacCeTbl Uan njockne Ll.l/l(*)-

poBble MaTpU4Hble AETEeKTOPbI, Kak NoKasaHo Ha puUcyHkax 2 b, 8 b, 13 b n 14 b, 1 paccTosHne OT UCTOYHMKA
nsnyyenus go getekropa SDD fo/mKHO 6bITb paccumMTaHOo Mo TOJILMHE CTEHKU t, HanbosbleMy pPaccTOAHWI0
OT AeTeKkTopa [0 NOBEPXHOCTU 06bEeKTa KOHTPOMSA CO CTOPOHbI UCTOYHMKA b 1 € yyeToMm pasmepa (OKYyCHOro
NATHa WM pasmepa UCTOYHUKA d, Kak ykasaHo B 7.6 n popmynax (3) u (4).

7.1.2 MICTOUYHMK M3/TyYeHMst pacnosioXeH HanpoTUB 06bekTa KOHTPOSIS, a AeTEeKTOp — C NPOTUBOMNO/OX-

HOIM CTOPOHbI (PUCyHOK 1).

10

|
|
wrrriry zz! SW

PucyHok 1— Cxema KOHTPOJISt /15 MIOCKMX CBApPHbIX LUBOB NP MPOCBEUMBAHUM Yepes OfHY CTEHKY

7.1.3 VICTOYHUK M3/TyYEHUNSI CHAPYXWN 06BbEKTa KOHTPO/A, a AeTEKTOP — BHYTpU (PUCYHKN 2—4).

S S S S

a- C rmékummn AeTeKTopamMmu b- ¢ nnockumu geTtekropamun

PucyHok 2 — CxemMa KOHTPO/IS U30THYTbIX 06EKTOB MPU NPOCBEYMBAHUM YEPE3 OAHY CTEHKY

S S

PurcyHok 3 — CxemMa KOHTPO/Si U30THYTbIX OGBEKTOB NPY MPOCBEYMNBAHUN Yepe3 OfHY CTEHKY
(cBapHOIi LWIOB BCTaBHOW AeTanun)
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PucyHok 4 — Cxema KOHTPO/Ss M30THYTbIX OGBEKTOB NPV MPOCBEYMBAHMN Yepe3 OfHY CTEHKY
(cBapHOI1 LWIOB Ha/IOXEHHON AeTasnn)

7.1.4 NCTOYHMK U3NyYeHUss PacnosioXeH B LeHTpe 06bekTa KOHTPOA, a eTeKTOp — CHapyxu (CM. pu-
CYHKU 5—7).

PrcyHok 5 — Cxema KOHTPO/S M30rHyTbIX O6BEKTOB NpY MPOCBEYMBAHUM Yepe3 OfHy CTeHky. Inockvne geTekTopsl
He NPYMEHUMbI

PucyHok 6 — Cxema KOHTPO/IA M30rHYThIX 0OGBEKTOB MpY NPOCBEYMBAHUN Yepe3 OAHY CTEHKY
(cBapHOi1 LIOB BCTaBHON AeTann)

PucyHok 7 — Cxema KOHTPO/Si M30rHYTbIX O6BEKTOB NpY MPOCBEYMBAHUMN Yepe3 OfHY CTEHKY
(cBapHOI1 LLOB HaNIOXEHHON feTann)
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7.1.5 WCTOYHMK U3NyUyeHUss PacrnofioXeH BHYTPW U BHe LeHTpa 06bekTa, a AeTEKTOP CHAPYXU — PUCYHKU
8—10.

a- C rmbkumn AeTeKkropamu b - ¢ nnockummn AeTeKTopamn

PucyHok 8 — Cxema KOHTPO/ISi U30THYTbIX 06BHEKTOB MPU NMPOCBEUMBAHUM Yepe3 OAHY CTEeHKY

PurcyHok 9 — CxeMa KOHTPO/ISi U30rHYTbIX OGBEKTOB NPU MPOCBEUMBAHUMN Yepe3 OfHY CTEHKY
(cBapHOIi LIOB BCTaBHOW geTanu)

PrcyHok 10 — Cxema KOHTPOS M30THYTbIX OGBLEKTOB MPY MPOCBEYMBAaHUM Yepe3 OAHY CTEHKY
(cBapHOi1 LLIOB HaIOXEHHON AeTann)

7.1.6 CxemMa KOHTPOJ/IA Ha 3/1/IMNc — PUCYHOK 11.

MpuMeyaHune — PaccTosHWe OT UCTOYHMKA U3/TYYEHNA A0 06BEKTa KOHTPOIA MOXET ObiTb annpokCMUPOBAHO
neprneHanKynsapHbIM paccrtosHmem [, paccuntbiBaemMbIM Mo b'.

PurcyHok 11 — CxemMa KOHTPO/Si U30THYTbIX 06BEKTOB AN KOHTPOS ABYX CTEHOK MpY NPOCBEYNBaHUM Yepes ABE CTEHKU
(BBOIHOE M306paKEHNE, UCTOUHWK U3NTYYEHUS| U AETEKTOP — CHapPYXW)
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7.1.7 Cxema nepneHguKynsapHoOro npocBevynBaHna — PUCYHOK 12.

S S

PrcyHok 12 — Cxema KOHTPOJIA U30THYTbIX 06bEKTOB [ KOHTPO/SI ABYX CTEHOK NPW MPOCBEYMBAHWUM Yepes fiBE CTEHKU
(aBOliHOE M306paxKeHne, UCTOYHVK U3YYEHNA U AEeTEKTOP — CHapyXu)

7.1.8 VICTOUYHUK M31y4YeHUs pacnosiokeH BHe 00bekTa, a AeTEKTOpP — C APYroil CTOPOHbI (CM. PUCYHKMK
13— 18).
S S S S
a- c rmbkumu getekropamm b- c nnockumu getekropamu

PrcyHok 13 — Cxema KOHTPO/isi U30THYTbIX 0GHEKTOB MPU NPOCBEUMBAHUM Yepe3 ABe CTeHKU (04HO M306paxeHue) ans
KOHTPONIA CTeHkn, Gnuxaiiweii k getekTopy; IQl pacnonaraeTtcs Ha geTekTope

ft - ¢ nnocknumu neTektopamu

PucyHok 14 — Cxema KOHTPO/ASi Npu NpOCBeYMBaHMM yepes fBe CTeHkn (0AHO u3obpaxeHue)

13
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PucyHok 15 — Cxema KOHTPO/1A NPoA0/IbHOr0 CBapHOro LUBa Mpy NpPocBeYnBaHnn Yepes [Be CTEHKU
(ogHO M306paxeHne)

PucyHok 16 — CxemMa KOHTPO/A M30rHYTbIX 06BEKTOB MpU MPOCBEYMBAHUN Yepe3 ABEe CTEeHKM (04HO U306paeHue) ans
OLlEHUBAHWNSA CTEHKM, Gnvxailen kK AeTekTopy

7 - KPOMOYHbIA KOMNeHcaTop

a - CxXema KOHTponA 6e3 KpOMOYHOro b - cxema KOHTpONSA C KPOMOYHbIM
KOMneHcaTopa KOMMeHcaTopom

PrcyHok 17 — Cxema KOHTPO/sA Mpy NPOCBEUYMBAHUM YI/I0BbIX CBApHbIX LUBOB

PrcyHok 18 — Cxema KOHTPO/iA Mpy NPOCBEUYMBAHUM YI/I0BbIX CBAPHbIX LUBOB

14
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7.1.9 Cxema KOHTpONA ANa maTepuasoB pasfIMYyHON TONMWMHbBI — PUCYHOK 19.

S

PucyHok 19 — Cxema KOHTPO/IA C UCNONIb30BAHNEM HECKONbKUX AeTeKTopoB. lNMpumeHsaeTcsa Tonbko Ana CR

7.2 BblOOp HanpshkeHUsa Ha TPybKe U NCTOYHUKA U3NyYeHus

7.2.1 NCTOYHNKN PEHTIeHOBCKOro U3sly4eHns c HanpsxeHnem o 1000 kB

[na obecneyeHNs BbICOKOI YYBCTBUTEJSIbHOCTW KOHTPO/IA HanpsXXeHue Ha PeHTreHOBCKON Tpybke pe-
KOMeHJyeTcs ycTaHaBnuBaTb N0 BO3MOXHOCTU 60nee HU3KUM U uMeTb SNRn s LUpoBOM U306paXeHUn Kak
MOXHO Bbllle. PeKkoMeHAyeMble MaKkCuMalibHble 3HaYeHNSA HanpsXeHUs Ha Tpyoke B 3aBMCUMOCTM OT NpocBe-
YnBaemMon TONWMHBI NPUBEAEHBbI HA pucyHke 20. 3TM MakCMMasibHble 3HAYeHUSA ABASAITCA HaAUNYUYWUMKU 41K
NAeHOYHOl paauorpadun.

Mocne To4yHoW HacTpoiikn DDA moryT obecneuymBatb JOCTATOYHOE KA4yeCTBO M300paXeHus npu 3Hauu-
Te/IbHO 60/1ee BbICOKUX HaNPsXXeHUAX, YeM npueefieHHble Ha pucyHke 20.

[nsa KoHTponAa no knaccy B 3anomuHalowme naacTuHbl C BbICOKUM CTPYKTYPHbIM LIYMOM B HUyBCTBUTE/Ib-
HoM crioe IP (KPYyMmHO3EPHUCTbIE) PEKOMEHAYETCA MNMPUMEHATb NPV HaNPsSXXEHUM Ha PEHTreHOBCKOW Tpybke
npuMmepHo Ha 20 % MeHblIeM, YeM Mokas3aHo Ha pucyHke 20. 3anoMuHalwLWmne NAacTUHblI BbICOKOro paspe-
WEeHNsA, KOTOpble 3KCMOHMPYITCA aHasorMyHO PEHTTeHOBCKMM MIEHKAM W WUMET HU3KWUIA CTPYKTYPHbIV LyM
(Menko3epHUCTbIE), MOTYT 3KCMOHMPOBATHLCA MPU HAMPSKEHUSAX HA PEHTTEHOBCKOW Tpy6ke B COOTBETCTBUM C
puUcyHkom 20 uau 3HaunTenbHO 6osee BbICOKMX, ecm SNRn fOCTAaTOYHO YBENYEHO.

MpumeyaHue: CPL

- yny4yweHve KOHTPacTHOW Y4yBCTBUTENbHOCTU MOXET ObiTb AOCTUTHYTO MOBbILIEHWEM KOHTpacTa Mpu MOCTOSAHHOM
SNRn [NyTem yMeHbLUeHNA HanpshkeHus Ha Tpybke 1 KomneHcauum 6onblield akcnosuymein (Hanpumep, MAMWH)]; wan

- yNyylleHne KOHTPaCTHOW 4yBCTBUTENbHOCTM yBenuyeHnem SNRn [nyTem yBenunuyeHus akcnosvuuu (Hanpumep,
MAMWH)] NpY MOCTOSSHHOM KOHTpacTe (MOCTOSHHbIN YPOBEHb HanpshkeHus, kB);

- NPV YBENNYEHNN HanpsXeHna Ha Tpy6ke [Mpy NOCTOAHHON 3kcno3uuuu (Hanpumep, MA- MUH)] CHUXaeTCcst KOHTpacT
nysennunsaetcs SNRn. KoHTpacTHaa 4yBCTBMTE/NIbHOCTb yay4liaeTcs, ecnn ysennyeHne SNRn 6onblue, 4em ymeHblue-
HMe KOHTpacTa u3-3a 6051ee BbICOKOW 3Heprum.
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n, kB

U — HanpsbkeHne Ha peHTreHOBCKOM Tpybke; w — npocBeunBaemast TOMWMHA; 1— mefb/HUKeNb 1 CMiaBbl Ha UX OCHOBE; 2 — CTaslb;
3 — TUTaH U CNiaBbl Ha €ro OCHOBE, 4 — as/IlOMUHWIA 1 CNaBbl HA €r0 OCHOBE

PucyHok 20 — MakcumanbHoe HanpshkKeHWe Ha PeHTreHOBCKOW Tpy6Gke Aisi UCTOUYHMKOB A0 1000 kB kak dyHKUUs oT
npoceBeuMBaemMoi TONWMHBLI U MaTepuana

B Tex cnyyasx, korga MMeeTcs M3MEHeHWe TOJIWUHbI N0 KOHTponuMpyemoin obnactm obbekta, MoOXeT
6bITb MCNO/IL30BAH MOANMMNUNPOBAHHLIA cnoco6 ¢ 60/1ee BbICOKUM HanpsXeHWem, HO MpuU Ype3MEPHO BbICO-
KOM Hanps)XeHun Ha TpybKe NMpoMCXoAuT NOTeps YYBCTBUTESIbHOCTU KOHTPOJIA.

7.2.2 Tlpouyve UCTOYHUKN U3NyyeHund

B Tabnunue 2 npuBegeHbl peKOMeHAYeMble Anana3oHbl NPOCBEYMBAEMbIX TOMIWLMNH ANSE UCTOYHUKOB ram-
Ma-n3sniy4eHusa 1N peHTreHOBCKOro o6opynoBaHnsa Cc aHepruei csbliwe 1 MaB.

Ta6nuuya 2— [jnanasoH NpoCBEYMBAEMbIX TONLLMH A1 UCTOYHUKOB raMMa-u3siydyeHust u peHTreHoBCKOro o6opyaoBa-
HUSI C 3Heprueii Boitie 1 MaB Ans cTanu U CNiaBoB Ha OCHOBE MeAu U HUKENs

MpoceeymBaemMas TO/MWMHA W, MM
VICTOUHWK M3nydeHus

Knacc A Knacc B
Tt 170 w< 5 w<5
Yb 169a l1<w< 15 2<w< 12
Se 75b 10 <w<40 14 <w<40
Ir 192 20 <w< 100 20 <w< 90
Co 60 40 <w<200 60 < w < 150
PeHTreHoBckoe o6opypoBaHue c 3aHeprueli ot 1 o 4 MaB 30 <w<200 50 <w < 180
BK/1HOY.
PeHTreHoBCKkOe 060pyaoBaHMe C aHepruein ce. 4 go 12 MaB w > 50 w > 80
BK/IHOY.
PeHTreHoBckoe o6opynoBaHue ¢ aHeprueii ce. 12 MaB w > 80 w> 100

alna antoMnHUA Y TUTaHa npocseynBaemasn TosuwmHa 10 mm < w <70 mm gna knacca A n 25 mm < w <55 mm gnsa
Knacca B.
bANa anoMuMHNA 1 TUTaHa npocseymBaemMasn TonwmHa 35 mm < w < 120 mm ansa knacca A.
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Ha ToHKux cTtanbHbIX 06pa3syax raMMa-usny4eHune ot UCTOMHKUKOB Se 75, Ir 192 n Co 60 He nossonsieTt
nonyuuTb LmdpoBbie paguorpaduyeckme CHUMKU (paguorpammel) C TAKOW XKe YYBCTBUTENbHOCTLK) KOHTPO-
nA, KaK Npu PeHTreHOBCKOM W3fyYeHUU, UCMONb30BAHHOM C HaamneXawumMn TeXHUYECKMMKU napameTpamu.
OpaHako MOCKOMbKY WCTOMHWUKM ramma-u3nyyeHuin UMeloT npeumyliectsa B obpalleHun u AOCTYNHOCTH,
B Tabnuue 2 npuBeaeH ANana3soH TOMLWMH, ANs KOTOPbIX MOXET ObITb UCNONBL30BAH KaXbIl U3 3TUX UCTOYHU-
KOB raMMa-u3ny4eHus B criyyae, Korga npuMeHeHne peHTreHOBCKUX TpyOoK 3aTpyaAHEHO.

Mo cornacoBaHuio Mexay U3roToBUTENEM M 3aKasyMKOM npocsednsaemMas TonwmHa ana Ir 192 moxer
ObITb YMeHbLUEHa A0 10 MM, a ana Se 75 — o 5 mm.

B onpeaeneHHbIx cnyyasax gonyckaercs 6onee WMpPOKUIA AnanasoH TONLIMH, €Cnn MOXET ObITb 4OCTUT-
HYTO yAOBNETBOPUTENBHOE KA4eCTBO U300paxKeHUs.

Mpwu nonyyeHun undpoBbIxX paguorpadnyecknx CHUMKOB (paguorpaMmmM) KOMNbLIOTEPHON paguorpaduen
C UCNONb30BaHMEM raMma-u3nydeHns BpemMs yCTaHOBKU MCTOYHUKA U3NYYEHUS B NOMOXKEHME MPOCBEYNBAHUS
He AOMmKHO npesbiwaTtb 10 % OoT 00Lwwero BpemMeHu akcnosuuumu. Mpu ucnonbszosaHum DDA Bpemsi NIpoCcBeYn-
BaHMA JOIMKHO HAYMHATBLCA C MOMEHTA YCTAHOBKM UCTOMHMKA M3NYYEHUA B MONOXEHWE NPOCBEYMBAHUA U 3a-
KaH4YMBaTbLCA 4O MOMEHTa BO3BPALLEHMSA UCTOYHUKA U3NYYEHUS] B UCXOAHOE MONOXKEHME.

MakcumanbeHble MPOCBEYMBAEMbIE TOSMLLUUHBI, MPUBEAEHHbIE B Tabnuue 2, MoryT ObiTb NMPEBbILIEHbI,
€CIn MOXHO MOATBEPAUTL AOCTATOYHYIO YYBCTBUTENBHOCTL No Q.

7.3 [leTeKTOpPHbIe CUCTEMbI U METASISITUYECKUE 3KPaHbI

7.3.1 MUHUManbHOe 3HaYeHUe HOPMannM3oBaHHOIrO OTHOWEHUS CUrHan — WyM

Mpu uncpoBoM paguorpapuyeckoMm KOHTPOME AOJDKHbI ObiTb AOCTUrHYTbI MUHMMAIbHbIE 3HAYEHUS
SNRy, npuBefeHHble B Tabnuuax 3 v 4, LN MUHUMANbHbIE 3HAYEeHMA rpajaumn ceporo (Tonbko ans CR).
B npunoxenuun D onucana npoueaypa nsmepexus SNRy v npusegeHa tabnuua npeoGpasosaHns Ans nonb-
30Barenen, NpeanounTaLLMX UCNOMNb30BaTL HEHOPMANU30BaHHbIE U3MEPEHHbIE 3Ha4eHnss SNR BMeCTO HOp-
Masm3oBaHHbIX 3Ha4eHun SNR.

Bmecto mMuHumManbHbix 3HauyeHuit SNRy ansi CR MoryT GbiTh MCMNONL30BaHbLI 3KBUBANEHTHLIE MUHU-
MarbHble 3Ha4YeHUs rpagaunin ceporo, ecrniv OHW onpeaeneHbl C NOMOLLbLIO npoLueaypbl, NPUBEAESHHOW B Npu-
noxxeHun D ans IP, ckaHepa, ero HacTpoek 1 Tpebyembix no Tabnmuam 3 u 4 sHavenuin SNRy, , kotopbie Gbinu
MCNOMb30BaHbI.

Tabnunya 3— MuHumaneHble 3HadeHns SNRy, (ana CR 1 DDA) 1 MeTannuyeckue nepefiHue akpaHbl (Tonbko ans CR
N o
ans uudpoBoro paguorpaduyeckoro KOHTPOss craneii U crnnaBoB Ha OCHOBE MeU U HUKeNs

Mpocse- Mvmmmanbﬂoec
VICTOUHMK M3AyueHNS YnBaemasn 3HaueHne SNRN Tvn n TOJNLWMHa MeTarnmu4ecknux
Y TONWMKnHa w, Knacc Knacc nepeaHux aKpaHoB
MM A B

PeHTreHoBcKkoe 06opyaoBaHue ¢ Hanpsxe- 100 150 HeT akpaHa
HueM Ha Tpybke fo 50 kB BkntoY.
PeHTreHoBckoe obopyposaHned ¢ Hanps- . 70 120 MepenHuin aKkpaH W3 CBUHLUa TONLU-
XeHueM Ha Tpybke cB. 50 fo 150 KB BKIItoM. Hol4 He 6onee 0,1 MM
PeHTreHoBckoe oBopyrosaHmned ¢ Hanpsixe- 70 100 MepenHuit skpaH M3 CBUHLUa TonU-
HUeM Ha Tpybke cB.150 fo 250 KB BKItOM. Hol He 6onee 0,1 MM
PeHTreHoBckoe o6opygosaHned ¢ Ha- w < 50 70 100 MepenHuin aKkpaH U3 CBUHLUA TONLWU-
npskeHneM Ha Tpybke cB. 250 o 350 kB Holi He 6oree 0,3 MM
BKITHOM. =

w50 70 70 MepeaHuin sKkpaH W3 CBUHLUa TonLU-

Hoit He 6onee 0,3 MM

PeHTreHoBckoe obopynoaHned ¢ Hanps- w < 50 70 100 MepenHUid sKpaH M3 CBUHLUA TOMLU-
XeHueMm Ha Tpybke cB. 350 go 1000 kB Hol1 He Gonee 0,3 MM
BKJTHOM. =

w> 50 70 70 MepeAHWiA aKkpaH M3 CBUHLUA TOMLWU-

Hoil He 6onee 0,3 MM
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OkoHyYyaHue mabnuypi 3

Mpocee- MuHumaneHoe
YyuaemaAn 3HaveHne SNRNC Tun n TOMNWMHa MeTannM4ecknx
NCTOYHKK n3nydeHna
TonwjuHa w, Knacc Knacc nepeaHuX aKkpaHoB
MM A B
d i -
Yb 169 w<5s 70 120 HEPEAHMM 3KpaH M3 CBUHLA Tornju
Hoi4 He Bbonee 0,1 MM
w>5 70 100 HEPEAHMM 3KpaH W3 CBMHLUA TOJNLLM-
Hoi4 He Bbonee 0,1 MM
d d i -
Ir 1929 Se 75 w <50 70 100 I'IePeAHMM 3KpaH M3 CBUHLA Tornju
HoW He 6onee 0,3 MM
w> 50 70 70 HEPEAHMM 3KpaH W3 CBMHLUA TOJNLLM-
Hoit o1 0,1 o 0,4 mm
Co 603b MepeaHuiA akpaH U3 cTanu Unu Meam
PeHTreHoBckoe o6opyaosanne? P ¢ Hanps- TonwwmHon ot 0,3 go 0,8 MM u nepen-
w<100 70 100 _ L
XeHneM Ha Tpy6ke cB. 1 4o 5 MaB BkritoM. HWA 3KpaH U3 CBUHLa TONLUUHOA OT
0,6 10 2,0 MM
MepenHwiA akpaH U3 cTanu Unu Meam
w >100 70 70 TonwwuHoim ot 0,3 go 0,8 MM un nepen-
HUWA 3KpaH U3 CBUHLUA TONWWHOW OT
0,6 00 2,0 Mm
PeHTreHoBckoe o6opyaosaHne? P ¢ Hanps- MepeaHwWiA 3kpaH U3 cTanu, Meau Unu
w<100 70 100 o
XeHueM Ha Tpybke cB. 5 MaB cBUHUa TonwmHon ot 0,6 o 4,0 MM
w >100 70 70 MepepaHuin 3KpaH U3 cTanu, Mean umn
cBUHUa TonwmHon ot 0,6 o 4,0 MM

MeTannom.

CBUHLoBOro akpaHa (Pb).

2 B criyyae NpMMEHEHWUS MHOTOCIIOIHOrO aKpaHa U3 ctanu u ceuHua (Fe + Pb) cTanbHOW 3KpaH AoMmKeH pacnona-
ratbCA MeXAy aanomuHaroen nnactTuHon (IP) n CBMHLUOBLIM 3KpaHOM.

b BmecTo cTanbHOro 3KpaHa UK 3KkpaHa U3 cTanu u ceuHua (Fe unn Fe + Pb) MOryT MCMonb3oBaTbes MefHLIe, TaH-
TanoBble UK BoNbMpamMoBLle SKpaHb! NPW YCNOBUK, YTO Ka4ecTBO N306paxeHUa MOXeET BbiTb NOATBEPKAEHO.

¢ Ecnin SNRy namepseTcs B 30He TepMUYECKoro BAnaHNA (3TB)/oCHOBHOM MeTanne, 3TU 3Ha4eHns AOMXKHbI ObiTh
YMHOXEHbI Ha 1,4, 32 UCKITIOMEHUEM, ECNN YCUNEHUE N KOPEHb CBAPHOrO LLIBa HAXOAATCA Ha O4HOM YPOBHE C OCHOBHbLIM

d CBUHLOBLIE 3KpaHbL! MOTYT BbiTh 3aMEHeHb! MOMHOCTLIO MIK YacTUYHO Ha cTanbHble Unn MegHule (Fe nnm Cu)
aKpaHbl. SKBMBaNEeHTHas ToNWMHa AN CTanbHOTO UKW MegHoro akpaHa (Fe unu Cu) — B Tpu pasa Gonblue TONLWUHLI

Tabnuuya 4 —MuHumansHele sHaqeHuss SNRy (ans CR 1 DDA) n MeTannuueckue nepefHne skpaHbl (Tonbko ana CR)
ANSA LndpoBoro paguorpadMYeckoro KOHTPOA antoMUHNA U TTaHa

MuHUManbHoe 3HaveHne

b
MCTOUHMK WanyveHns SNRN Tun u TONLWMHa MeTarNMMYeCcKux nepegHux
3KpaHOB
Knacc A Knacc B

PeHTreHoBckoe obopygoBaHue ¢ Hanps- 70 120 MepepHuiA sKpaH M3 CBWHLUA TOMLWMHOW He
XeHueM Ha Tpybke Lo 150 KB BKItoM. 6onee 0,03 Mm
PeHTreHoBckoe oBopyfoBaHue ¢ Hanpsxe- 70 100 MepegHuiA sKkpaH M3 CBWHLUA TOSMLUMHON He
HveMm Ha TpyBke cB. 150 go 250 kB Bkniod. Gonee 0,2 Mmm2
PeHTreHoBckoe obopyzoBaHWe ¢ Hanps- 70 100 MepeaHWiA akpaH M3 CBUHLUA TOMWMHOW He
XeHnem Ha Tpybke cB. 250 go 500 kB 6onee 0,2 MM
BKJTHOM.
Yb 169 70 100 MepeaHWiA akpaH M3 CBUHLUA TOMLWMHOW He

6onee 0,2 MM
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OkoH4YaHue mabnuupbi 4

MuHMUManeHoe 3HaveHue
VICTOUHMK ManyYeHns SNRNb Tun v TonNwKMHa MeTanIM4yeckux nepeaHux
3KpaHoB
Knacc A Knacc B
Se 75 70 100 MepeaHWiA sKkpaH M3 CBUHLA TOMLMHOA He
6onee 0,3 MM?

a8 BMecTO CBMHLIOBOrO 3KpaHa TonwmHon 0,2 MM MOXeT NpUMeHsATbCs akpaH 0,1 MM ¢ JOMNONHUTENBHBIM (OUIETPOM
0,1 MM CHapyXu KacceTbl.

b Ecnn SNRy n3mepsieTca B 30He TepMU4eckoro BnnaHua (3TB)/ocHOBHOM MeTanne, TU 3Ha4eHWs AOMKHEI BbiTb
YMHOXeHbI Ha 1,4, 3a UCKITHOYEHUEM, eCTN YCUIIEHWE U KOPeHb CBApHOTO LLBa Hax0AATCA Ha O4HOM YPOBHE C OCHOBHbIM
MeTansom.

3HauveHne SNRy A0mkHO BbITb N3MEPEHO OKOMO CBAPHOrO LBa pagoM ¢ IQl nposonoyHoro Tuna unu
CTYNEeH4yaToro ¢ OTBEPCTUSAMU TUMa B Haubonee TONCTOW YaCTU OCHOBHOMO METarnna B 30HE C MOCTOSIHHOW
TOMLWMHOW CTEHKWM U C MOCTOSHHLIM 3HAYEHWEM rpagauun ceporo. 3Ha4yeHUs rpagauumu ceporo (TonbKo npu
KoMnbloTEPHON paauorpacdumn (CR) AomkHbl OblTb U3MEPEHbI B 30HE KOHTPOIS CBAPHOrO COEAUHEHUS psi-
Aom ¢ |Ql NpoBONOYHOrO TMNA MMM CTYNEHYaToro ¢ OTBEPCTUAMMU TUMa. Tak Kak LWepoxoBaToCTb Marepuana
OKasblBaeT BNUsiHWE Ha LyMbl B n3obpaxeHun n SNRy, 3HaueHus, npuseaeHHble B Tabnuue 3, aBnaworca
pekomeHayemMbimu. Ecnin nameperne SNRy 0CYLLECTBIAETCA PAAOM CO CBAPHBLIM LUBOM B 30HE TEPMUYECKOTO
BMUSAHUA, 3@ UCKNIOYEHWEM Cly4aeBs, Koraa YCUSIEHME U KOPeHb CBapHOro LWBA HaxXoAATCA HA OAHOM YpOBHE
C OCHOBHbIM METANOM, MUHUMarnbHble 3Ha4YeHUss SNRy 40MmKHbI GbiTh yBENUYeHb! B 1,4 pasa no CpaBHEHUIO
¢ Tabnuuamun 3 n 4.

MpumeyvyaHue 1—Tpu nneHouHo paguorpadum 3Ha4eHUe ONTUHECKOH NNOTHOCTH, N3MEPEHHOE B 30He Tep-
MUYeckoro BnusaHuA (3TB)/B ocHOBHOM MeTanne, 06bl4HO cocTaBnsaeT 3,5 — 4 eanHULUbl. 3TO COOTBETCTBYET 3HAYEHUIO
SNRy, npumepHo B 1,4 pasa GonbLuemy, YeM ANSA LieHTpa CBApHOro LWBa, ANA KOTOPOro peKoMeHAYeTCA UMETb onTude-
CKy'0 NIOTHOCTb CHUMKa 2 WU BhiLLe. PekoMeHayeTcs NpoBoauTL naMepeHns SNRy B 3TB, NoToMy |To 370, kak Nnpasuno,
30Ha C NOCTOSHHLIM 3HaYeHWeM rpajalun ceporo U B Heit UMEeTCA BOSMOXHOCTL TOUHOTO usmepeHna SNRy.

MeToa onpeaeneHns sKBMUBanNeHTHbIX MUHUMArbHbIX 3HAaYEHUI rpagauum ceporo (Tonbko ansa CR) Bme-
cTo Tpebyembix 3HaYeHnit SNRy npueeaeH B npunoxexuu D.

B npunoxexun D Takke npuseaeHa Tabnuua npeobpasoBaHusa Ans NonbL3oBarenem, KOTopble npeano-
YUTAIOT UCMOMb30BaTb HEHOPMAaNU30BaHHbIE U3MEPEHHbIE 3HaUeHus1 SNR BMECTO HOPManU30BaHHbIX 3HaYe-
Huin SNR. MuHumanbHoe HeHopmanuaosaHHoe 3HaveHne SNR onpeaenserca no SRy aerexktopa u Tpebye-
MbiM 3Ha4YeHuaM SNRy, onpeaeneHHbiM no Tabnuuam 3 n 4.

Insa npuemMku usoGpaxeHuii nonb3osartenb CR 40OMmKeH onpeaenuTb MMHUMarbHbIe 3HAYEHUS rpagaumm
ceporo unu sHadeHnsa SNRy unm SNR (cM. npunoxenue D). No aHanorum ¢ MMHUManbHOW| ONTUYECKON NMoT-
HOCTbIO NPU NNEHOYHON paguorpadun, Ana onpeaeneHus NpUeMneMocTu usobpaxeHus nonb3osaren DDA
ZIOIDKEH onpeaenuTb MUHUManbHble 3Had4eHust SNRy unu SNR (cM. npunoxenue D). Ecnu He ykaszaHo UHOE,
Morny4YeHHble 3Ha4YEHUA 4OMKHbI COOTBETCTBOBATL Tabnuuam 3 n 4. MuHumansHbie 3HaueHns SNRy ans pas-
TNWYHBIX UCTOYHMKOB U3NYYEHUA U TOMLLMH NpUBeAEeHbI B Tabnuuax 3 u 4.

MpumevwaHune 2— MNogpobHocTn nsmepenns SNRy npusegersl B ISO 16371-1, [10] (ansa CR) unm [11]
(ans DDA) n npunoxexuu D.

7.3.2 NMpuHuun komnexcauuu Il (CPII)

Ecnu o6e yyscTBuTenbHocT no IQI, ykasaHubie B Tabnuuax B.1 — B.14 (npunoxeHue B) (koHTpacTHas
YyBCTBUTENLHOCTL MO IQI NPOBONOYHOrO TMNA UAW CTYNEHYATOro C OTBEPCTUAMM TUNA C OFHOW CTOPOHbLI U
NpoOCTPaHCTBEHHOE paspelleHue aetektopa no 1Ql AByxNPOBOMOYHOrO TMNA C APYro CTOPOHbI), HE MOryT
ObITb JOCTUTHYTbI OAHOBPEMEHHO NPUMEHSIEMON AETEKTOPHOW CUCTEMON NPU UCMNONb3YyeMbIX YCIOBUSIX KC-
no3vuuu, To0 yBenuyeHme BUAUMOCTU OAUHOYHON NPOBOSIOYKW UK CTYNEHbKU C OTBEPCTUEM Ha IQI fOMKHO
KOMNEHCUPOBATh NPEBbLILLEHHBIE 3HAYEHUA HEPE3KOCTU (UK NPEBLILLEHHbIE 3HAYEHNA SR,).

Hanpumep, ecnu Tpebyemble 3HaueHna D12 n W16 [ansa TonwmHbl 5 mm, knacca B no tabnuuyam B.3
n B.14 (npunoxeHue B)] 0OAHOBPEMEHHO HE AOCTUralOTCA ANS ONPEAEneHHOW HACTPONKU AETEKTOPHOW Cu-
cTembl, TO 3HaYyeHus D11 u W17 obecneunBaior 9KBUBANEHTHYIO YyBCTBUTENLHOCTL AeTekTopa. KoMmneHca-
Uus J0SKHA ObiTh OrpaHUYEHA MAKCUMaribHbIM YBEMMYEHMEM Ha ABa HOMEpa OAMHOYHLIX NPOBONOYEK ANA
ABYX HeJoCTalomMX HOMEPOB nap npoBonoyek. Mo cornacoBaHUI0 Mexay M3roTOBUTENIEM U 3aKa34MKOM,
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KOMNEeHcaLma MOXET ObITb pacLLMpeHa MakCUManbHO 40 TPEX HOMEPOB OAWHOYHLIX NPOBOSIOYEK ANs TPEX He-
[OCTaloLLUMX HOMEPOB pa3peLUEHHbIX Nap NPoBONoYeK, ecnu Tpebyemasn YyBCTBUTENbHOCTb KOHTPOISI MOXET
ObITb NPOAEMOHCTPMPOBAHA B KOHKPETHOM Cnyvae.

Tak KaKk KOHTpacTHast YyBCTBUTENLHOCTL LUPPOBLIX AeTekTopoB (DDA) 3aBMCUT OT BPEMEHU UHTErpU-
poBaHus 1 Toka Tpybku (MA), ANs nonyyeHus paguorpadudeckoro u3obpaxkeHusa Npu 4aHHbIX PacCTOAHUN
M HanNps>KeHUn Ha Tpybke BUAMMOCTbL OAMHOYHOM MPOBOSOYKU MU CTyNeHn ¢ oteepctnem IQl moxer BbiTb
ynyuylleHa nyTem yBenuyeHuss BpEMEHU KCNO3uuumn u (unu) Toka Tpyokn. 310 oTHOCUTCA TaKkke K CR, HO ¢
OrpaHN4EHUEM BCIIEACTBME MAKCMMATIBHO 4OCTUXMMOTO 3HaYeHna SNR n3-3a COGCTBEHHOTO (CTPYKTYPHOTO)
LUyMa YYBCTBUTENBHOTO Cos 3anoMuHalowen nnactuHbl (PSL). MakcuManbHo A0CTxMMOe sHaueHne SNRy
npu paguorpadum ¢ ucnonb3osaHnem DDA onpeaensaeTcs ka4ecTsoM nNpoueaypbl HAaCTPOKK.

3HauyeHue SRy, aeTekTopa onpeaenseTca KOHCTPYKTUBHLIMU 1 annapaTHLIMK NapameTpamu.

B cnyuae npumenenuns cnocoba ¢ ysenuuennem macwtaba nsobpaxenns sHavenne SR 40mkHO onpe-
AEensTbCsA M0 YBENUUYEHHOMY u3obpaxenuio (SR, nsobpaxeHuns) n us usmepexui QI AByxnpoBonoYHOro Tuna,
pPacnonoXeHHOro Ha o6bekTe (CM. 7.7).

7.3.3 Metannuyeckue 3KkpaHbl Ans 3anoMuHarowmx nnactu (IP) n sawuTHble 3KpaHbl

Mpu ncnonb3oBaHMmn NEpEeAHUX METANMNYECKMX IKPAHOB TPEOYETCA XOPOLUMI KOHTAKT MeXay YyBCTBU-
TenbHbIM CIOEM [AETEKTOpa U IKpaHamu. ITO MOXKET OblTb 4OCTUTHYTO NPUMEHEHUEM 3aNOMMHAIOLLMX Nna-
cTuH (IP) B BakyyMHOW YNakoBKE WU MyTEM NPUNOXEHUS AaBneHUs. CBUHLOBbLIE 3KPaHbI, HEMIMOTHO NMpu-
neraioLue K 3anoMuHalowmm nnacruiam (IP), MoryT cnoco6CTBOBaTL HEPE3KOCTU U300paXKeHUs. Yeunenue,
nosny4yeHHoe Npu UCMONb30BaHUN CBUHLIOBLIX 9KPAHOB B KOHTAKTE C 3aNOMMUHAIOWMMKU NNACTUHAMU, 3HAYM-
TerNnbHO MeHbLUEe, YeM MPU MIEeHOYHON paauorpaduu.

MHoruve 3anomuHatowme nnactuHbl (IP) o4eHb YyBCTBUTENbHLI K HU3KO3HEpreTyeckoMy obparHo-pac-
CESAAHHOMY M3JTy4EHMIO N PEHTIEHOBCKON (PNI0opeCcUEHLUMN 3aAHEr0 CBUHLIOBOTO 3aLLMTHOrO 3KpaHa. 3ToT ag-
chekT, CnoCOBCTBYIOLLMI B 3HAYMTENLHOW CTEneHn 06pasoBaHuIo KpaeBoW HEPE3KOCTU U CHUXeHUMI0 CNR, pe-
KOMEHAYeTCs CBECTU K MUHUMYMY. PEKOMeHAYETCA MCNONb30BAaTb CTanNbHLIE MU MEAHBIE 3aLUUTHbIE 9KpaHbI
HernocpeaCTBEHHO 3a 3anomuHalowmmmu nnactuHamm (IP). Take ctanbHble MM MeaHble 3KpaHbl, yCTAHOB-
NEHHbIE MEXY CBUHLIOBLIM 3aLLUMTHLIM 3KPaHOM U 3anomuHatowen nnactuHon (IP), MOryT ynyJluarb Kave-
CTBO n300paxeHns. B COBPEMEHHbIX KOHCTPYKLUSAX KACCET N AETEKTOPOB MOXET Y4YUTLIBATLCA ITOT hhekT, u
OHW MOTYT ObITb CKOHCTPYMPOBAHbI TakKum 06pa3oM, YTO AONONHUTENbHDBIA CTanbHOW UMM MeAHbIN 3aLMTHbIN
9KpaH BHE KacceTbl He Tpebyercs.

MpuMeyaHune — M3-3a 3alyMTHOrO Crnos MeXAy CBUHLIOBOIA NNACTUHON U YyBCTBUTENLHLIM CROEM 3anomu-
Hatowein nnacTuHel (IP) adbekT yeuneHns anekTpoHaMu 3Ha4YUTENIbHO CHUXAETCA W NposBRsSeTcs Npu 6onee BbICOKUX
3Heprusx. B 3aBMCUMOCTUN OT SHEPrUW U3NYYEHNS N KOHCTPYKLMK 3aLLMTHOTO cosi 3 eKT yeuneHus coctasnseT oT 20 %
£0 100 % (no cpaBHeHUIO CO CryvaeM OTCYTCTBUSA 3KpaHa) NpW 0BbIYHBIX 3HEPTUAX PEHTTEHOBCKOTO N3MNYYEeHUS.

Manbiii adpdekT ycuneHus, cosgaBaemMblii CBUHLIOBbIM 9KPAHOM, KOHTAKTUPYIOLLMM C 3anoMUHaoLLEen
nnactuHon (IP), MoxeT GbiTb KOMMNEHCUPOBAH YBENMMYEHNEM BPEMEHU SKCMO3ULIMKU UMM 3HAYEHUEM IKCMO3M-
uum (MA-MUH), €CNK HE NPUMEHAETCA CBUHLOBBINA 9KpaH. Tak Kak CBUHLOBbLIE 9KpaHbl B KOHTAKTE C 3anoMuHa-
owyMn nnactuHamm (IP) MoryT npuBoANTL K NOSIBIIEHUIO Ll@panuH Ha 3anoMUHAaIoLLKMX NNacTUHaXx, eCri OHN
He ObInu akkypaTHO pasgeneHbl AN NpoBeaeHusl Npouecca CKaHUpOBaHUS, CBUHLIOBbIE 3KPaHbl PEKOMEHAY-
€TCs UCMOoMb30BaTh AN NPOMEXYTOUYHOW PUNLTPALIMK PACCEAHHOTO M3NyYeHUs BHE KacceTbl. [ns KOHTpons
cTanbHoro obpasua TONLWMHON MeHee 12 MM NPOMEXKYTOUHAas pUNbTpaLUs HE PEKOMEHIYETCS.

B tabnuuax 3 1 4 npuseaeHsl pekoMeHAyeMbIE MaTepuans U TOMLMHBLI SKPAHOB AN Pa3nUYHbIX UCTOY-
HWKOB U3Ny4YeHus. Jpyrme TOMWMHbI 9KpaHa MOryT BbiTb COrnacoBaHbl MeEXAy U3roTOBUTENEM U 3aKa34MKOM
npu ycnoeumu obecneyeHus Tpebyemoro kauectsa nzobpaxeHnusa. Metannuyeckue akpaHbl pPeKOMEHAYETCS UC-
nosb30BaTth Nepes 3anoMuHalowmmMu nnactuHamm (IP), Takke OHM MOTYT YMEHbLUUTL BIIMAHWE PacCesiHHOro
N3nyyYeHuns npu ncnonb3osaHun ¢ DDA.

7.4 HanpaBrneHue nyyvka usny4yeHus

LieHTparnbHas 0Cb Ny4Ka M3nydeHus ormkHa GbiTh HANpPaBneHa B LEHTP y4acTKa KOHTPONSA NepreHaunky-
NISIPHO K MOBEPXHOCTH 06bEKTA KOHTPONS B JAHHOM TOYKE, 38 UCKMIOYEHUEM TEX CIy4aeB, KOraa MOXeT BbITb
NPOAEMOHCTPUPOBAHO, YTO OMPEAENeHHbIe AeEKTbI NyYLLE BbIABMNSAIOTCS NPK APYroi HaNpaBneHHOCTH nyy-
ka u3nyyeHus. B TakoM criyyae fonyckaeTtcs Apyroe npueMnemMoe HanpasrieHue nydka usnydqeHus. Jpyrue
CXeMbl Paauorpachu4YecKoro KOHTPOMS MOryT GbiTb UCMOMb30BAaHbI MO COIMACOBAHMIO MEXY U3rOTOBUTENEM
W 33Ka34NKOM.

lMpumep — [na nyyuwie2o ebisiesIeHUs1 HECIa8JIeHUs! 110 KPOMKe, Myq0K U3JlyYeHus1 pekoMeHAyemcs Ha-
npaesssme nod yarom nod2omoeKu KpoMoK 1ol ceapky.
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7.5 YMeHbleHne pacCeAHHOro ussy4yeHus

7.5.1 MeTannuyeckue unbTPbI U KONNMMAaTOPbI

C uenbio yMeHbLueHUs adpdhekta pacCessHHOrO U3NyYeHUst NePBUYHOE U3NYYEHUE AOMKHO ObiTh Kak
MOXHO NyyLUe KOMMMMUPOBAHO B HanpaBrieHWM KOHTPONMPYEMOTro y4acTka oGbekTa.

Mpu ncnonb3oBaHMM MCTOMHWUKOB U3nyyenus Se 75, Ir 192 u Co 60 unu peHTreHosckoro obopyaoBaHus
cebiwe 1 MB, unu B cny4ae 60Kk0BOro (KPOMOYHOTO) pacCesiHusi, B Ka4ecTBe hunbTpa PacCessHHOro uany4ye-
HWA C MarnbiMU 3HEPTUAMU MOXKET ObITb UCNOMNBL30BaH CBUHLOBLIA NMUCT MexXay 06bEeKTOM KOHTPONs U Kacce-
Ton nnu DDA. TonwmHa Takoro nucra gormkHa 6bitb ot 0,5 go 2,0 MM B 3aBMCMMOCTM OT NPOCBEYUBAEMON
TONWMHbL. B kavyecTBe dmunbrpa, KPOME CBMHLA, MOTYT ObITb MCMONb30BaHbI Apyrie Matepuanbl, Hanpumep
0Nn0BO, MeAb UMK CTanb. TOHKMI CTanbHON UM MEHbLIN 3KPaH PEKOMEHAYETCA pacnonaratb Mexay CBUHLIO-
BbIM JTUCTOM W JETEKTOPOM.

7.5.2 3amuTa or 06paTHO-pacCEAHHOro U3NyYeHUA

Hanuuyne obpaTHO-paccesaHHOro usny4yeHus AOMKHO GbiTb NPOBEPEHO AN KAaXA0W HOBOW cucteMbl CR
nocpeCTBOM YCTaHOBKM CBUHLOBOW BykBbl «By no3aamn kaxaon KacceTbl (BbICOTON HE MeHee 10 MM U TONLLK-
HOW He MeHee 1,5 mm). Ecnn JaHHbBIA CUMBON BbISIBMSIETCA HA paguorpacdunyeckoM CHUMKE (paguorpamme) Kak
fonee CBETNLIN (HeraTMBHOE NPeACTaBIeEHUE, T.e. YMEHbLUEHHOE NIMHEAPU30BAHHOE 3HAYEHMWe rpagaumm cepo-
ro), TO 9TO CBUAETENbCTBYET O HANUUUKM 0OPATHO-PACCEAHHOTO U3ny4venusa. Ecnu cumeon TemHee (yBenuyeH-
HO€ NMHeapu3oBaHHOE 3HaYeHne rpajgauum ceporo) Mnu HeBAUM, To UMdposon paguorpaduy4eckuin CHUMOK
(paguorpamma) NPUHMMAETCS, U OH AEMOHCTPUPYET XOPOLLYIO 3aLMTy OT 0OPATHO-PACCEAHHOIO U3NYYEHUS.

Mpu HeoBX0AMMOCTU AETEKTOP AOIMKEH ObiTh 3aWMLLEH OT 06PaTHO-PACCEAHHOTO U3Ny4YeHUs1 CBUHLO-
BbIM FIMCTOM TOMLLMHOW HE mMeHee 1,0 MM UnM ONOBAHHLIM NMCTOM TOALWMHON HE MeHee 1,5 Mm, pacnono-
XKEHHbIM 38 AETEKTOPOM. [INg yMEHbLUEHUS BNUSHUS PEHTIEHOBCKON (hnioOpEeCLIEHLIMM CBUHLIA OMKHA NpU-
MEHATLCA AOMOSNHUTENbHAA 3aluMTa CTanbHOM UAWM MEeAHOW NAACTUHOW (TONWMHOM okono 0,5 MM) mexay
CBUMHLOBbIM 3KPAHOM W AeTeKTopoM. [pu aHeprumn usnyyenua sbiwe 80 k3B He AOMKHbLI UCMONb30BaThLCA
CBUHLOBbIE 3KPaHbl, KOHTAKTUPYIOLLME C 0BpaTHON CTOPOHON AeTekTopa.

7.6 PaccTosiHMe OT UCTOYHUKA U3NYYEHUA A0 OO6BLEeKTa KOHTPONA

MuHuMansHOe pacCTosiHUE OT UCTOYHMKA U3NYYeHUs N0 0ObekTa KOHTpoONs f... 3aBuUCUT OT pasmepa
UCTOYHMKA UNu pasmepa (PoKyCHOro nsatHa d um paccrosHus b oT ob6bekTa KOHTpona Ao aAetektopa. Pasmep
UCTOYHMKA MIK pasMep hOKYCHOro nsaTHa d aorkeH cootBeTcTBoBaTb EN 12543 unu EN 12679.

Ecnu pasmep UCTOYHMKA M3NyYeHus unu pasmep HOKyCHOTO MATHA ONpeaensioTca ABYyMS pasmepamu,
cneayeT ucnonb3oBaTb HanbomMbLUKIA.

[ns cxeM KOHTPOMA, KPOMe U300paXkeHHbIX Ha pucyHkax 2 b, 8 b, 13 b u 14 b, pacctoanue f cneayer
BbIGUpaTh Takum 06pa3om, YToBbl OTHOLLEHME STOMO PACCTOSIHUSA K Pa3Mepy UCTOYHUKA M3NYYEeHUSA UM K pas-
Mepy OOKYCHOro nATHA d, T.€. f/d, ObINo He MeHbLUe 3Ha4YeHuin, onpeaensiemMbix No hopmynam (1) u (2):

- Ans knacca A:

f 2/3
—27,5b7"7; 1
J )
- Ana knacca B:

f 2/3

—215b°"7, 2

d @

rae b — paccrosiHue ot 06bekTa KOHTPOsA A0 AeTekTopa, MM.

Ecnu pacctosiHue b meHbLUe, yem 1,2t, To paccrosiHue b B hopmynax (1) u (2) n Ha pucyHke 21 OMDKHO
ObITb 3aMEHEHO HOMWHASBHOW TONLLUMHOVW £.

[ns onpeaeneHns paccTOsHMA OT UCTOYHUKA M3MYYEHUS 10 0ObEKTa KOHTPONA f, MOXHO UCMOMb30-
BaTb HOMOrpamMMy Ha puUcyHke 21. 9ta HOmMorpamma OCHOBbIBAETCS Ha hopmynax (1) u (2).

[ns cxem KOHTpOns B COOTBETCTBUM C puCyHKkamu 2 b, 8 b, 13 b u 14 b paccTosiHue f cneayet BbIGupaTb
TakuMm obpasom, YToObl OTHOLUEHUE paccTOsiHUA f K pa3Mepy UCTOYHUKA d, T.e. f/d, Oblno He MeHbLue 3Haye-
HUI, onpeaensiemblx No oopmynam (3) u (4):

- Ansa knacca A:

®
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- AnA knacca B:

Q)

roe t — HOMMHaNbHasa TOMWMHA 06beKTa KOHTPOAS, MM;
b — paccTosHune oT 06bekTa KOHTPONA 40 AeTekTopa, MM.

[ns knacca A, korga TpebyeTcs BbisiBieHWE NIOCKOCTHbIX Ae(DEKTOB, MUHMMaIbHOE pacCcTosiHue OT uc-
TOYHMKA U3/y4eHUs [0 ob6bekTa KOHTPosa fmm gomkHO 6bITh Takoe Xe, Kak gnsa knacca B, gna Toro, 4to6bl B
[Ba pa3a YMeHbLUNTb reoOMeTpUYEeCcKy0 Hepe3KoCTb.

Mpy KPUTUYECKN BaXHbIX TEXHUYECKUX MPUMEHEHUAX MaTeEpUanoB, NOABEPXEHHbIX PacTPeCcKUBaHuIO,
OO0/MKHBbI MCNONb30BaThCA 6oMee YyBCTBUTENbHbIE, YEM A8 Knacca B, paguorpaduyeckme cnocobbl.

B munnumetpax

Knacc B Knacc A
d
8 —
6 _ 1000
. E- 800
o 5000 — 600
4_ 2000 500
3000 |- 400
3— 2000 ; 1000 [- 300
=2
2__ 1000 ; 500 00
300
500 ~ 100
200
BO
300 —:
1— i- 60
200 £ 100 -. 50
[- 40
100 , 50 §_ 30
05 — 30
50 - 20
04 — 20
30
03 — 20 w0 10
8
6
0,2 .
10 :
4
3
01 —1 — 2

PucyHok 21 — Homorpamma gnsi onpefeneHnss MUHAMaUTbHOrO PacCTOAHUA OT UCTOYHMKA U3NYyYeHUs A0 0ObeKTa KOH-
Tpons fmin, B 3aBMCMMOCTU OT PacCTOAHMS OT 06beKTa KOHTPONs [0 AeTekTopa b n pasmepa ncTouHuka nsnydenus d

Cob6cTBeHHan HepeskocTb (M, = 2SR”etector) cuctembl ¢ LUPPOBLIM AETEKTOPOM U reomMeTpuyeckas He-
pe3kocTb (UG) BHOCAT BKNag B 06LWY HEpPe3KOCThb (UT) M306paxeHuns, ec/in OHa He CKOppeKTupoBaHa C Mo-
MOLLbIO FeOMEeTPUYECKOr0 YBENNYEHUS:

mt \/u2+o3 m )
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Mo3sTOMY PEKOMEHAYETCA YBENUUEHNE PACCTORHUSA fip, ANA KOMNEHCALMK NoGOV A0MOSHUTENLHOI He-
PEe3KOCTU JETEKTOPHON CUCTEMBI.

Ecnu npumeHsoT umdpoBble AeTeKTopsl, UMeloLmue GonbLUy COBCTBEHHYIO HEPE3KOCTb, YEM PEHTre-
HOBCKME NIEHKMN, 1 HEOBXO0AMMO MONY4YUTb Marble 3Ha4YeHusi 06LLelt Hepe3KoCcTu 30BpaXKeHNs, aHaNoruyYHbIe
onpeaeneHHbiM no ISO 17636-1 (nneHouHasa paguorpadus), peKOMeHAYITCS YCNOoBUA a) U b):

a) Npu yCnoBUM, 4YTo 0B6BEKT KOHTPONS HAXOAUTCS B KOHTAKTe C AETEKTOPOM (HE pacnpoCTPaHAETCs Ha
€noco6 reoMeTpUYEeCcKoro yBenuyeHus), UMpoBble AeTEKTOPb! BbIOMpatoT Tak, Ytobbl 6a30B0€ NPOCTpaH-
CTBEHHOE paspelueHue aetektopa SRy 6biNo MeHbLLe 3Ha4YeHuii, onpeaensemMelx no dopmynam ) u (7) B
3aBMCHUMOCTM OT PaCCTOSIHUA OT 0ObEKTa KOHTPONSA A0 AeTekTopa b:

- Ans knacca A:

Yo
- Ans knacca B:
¥

b) ecnu gomkHa BbITb JOCTUTHYTA HEPE3KOCTb, CPABHUMAs C MONy4YaemMoun Npu NIEeHOYHOW paauorpa-
¢un (ISO 17636-1), To paccTosiHue f.;, PEKOMEHAYETCA YBENMYUTL MO CPABHEHUIO CO 3HAYEHUSAMU, MOMYYEH-
HbIMK 10 popmynam (1) unu (2) (n no pucyHky 21), ¢ nomosto popmyn (8) u (9), ecnu ycnosusa dopmyn (6)
unu (7) BbINOSHEHbI:

- Ans Kknacca A:

b2
frin =d ; 8
™ (623 17,5%) - 4SRZ ©
- AnA knacca B:
b2
£ ©)

—d
"y (078 1152) - 4SR2

MosxHo onpeaensite £, No dopmynam (1) unm (2) unm pucyHky 21, ecnu 6asosoe NPOCTPAHCTBEHHOE
paspelueHne aetektopa SR, HamMHOro meHblue, yeM Tpebyercs no cdopmynam (6) unu (7), unu gocruraercs
BuaumMocTb IQl B cooTBeTcTBMM € Tabnuuamu B.1 — B.12 nytem yBenuyenust SNR (CP II).

B Tabnuuax B.13 u B.14 (npunoxeHue B) npuBegeHbl MAKCUMarbHbIE 3HAYEHUs1 0OLLIEN HEPE3KOCTU U30-
BpaxxeHusa n TpeGosaHna Mo SRy ANA NONy4YeHUs OCTATOYHOTO Ka4ecTBa M300paxeHna ansa knaccos A u B,
COOTBETCTBEHHO.

Mpu ncnonb3oBaHWM CXeMbl KOHTPOMSA HA SMSUMC, ONUCAHHOMW B 7.1.6, UNn CxXeMbl NepneHANKYNAPHON
CbEeMKM, ONUCaHHOW B 7.1.7, B cpopmynax (1), (2) u Ha pucyHke 21, b cnegyeTr 3aMEHUTb Ha HapYXXHbIN gna-
MeTp TpyObI D,..

Korga ncTovHUK HaXoAMTCs BHE 00beKTa KOHTPONA, a AETEKTOp — C APYroi CTOPOHbI (CNoco® nonyde-
HUS 0AHOTO M306paXkeHNs Yepes ABe CTeHkU Mo 7.1.8), MMHUMAanbHOe PacCTOAHME OT UCTOUHUKA U3NYYEeHUs
[0 006beKTa KOHTPONSA ONPEAEnsIETCA TONLKO TOMLUMHOW CTEHKU (T.€. HE 3aBUCUT OT AnamMertpa TpyObl).

MpeanoutuTenbHO u3beratb UCMONb30BaHUA cnocoba NPOCBeYNBaHUA Yepe3 ABE CTeHKU (cM. 7.1.6 —
7.1.8) nyTem NOMELLEHUA UCTOYHUKA U3MTyYeHUs] BHYTPb O0OBEKTa KOHTpONsi, 4ToObl AO0CTUYL Bonee noaxo-
JOALIero HanpaeneHus uanydeHus (cm. 7.1.4 un 7.1.5). Pekomenayetcs, UToObl YMEHbLUIEHUE MUHUMANBHOTO
paccTosHMS OT UCTOYHUKA U3NYyYeHUa 0 0ObekTa KOHTpons Obino He 6onblue 20 %.

Ecnn nCTovHUK HaxoaMTCA B LEHTpe (BHYTPM) OObeKTa KOHTPONs, a AETEKTOP — CHapy»xu (cMm. 7.1.4),
u npu ycnosuu cobniogeHuns Tpebosanuit k IQI, 3TOT NnpoueHT MOXeT GbITb yBenuveH. OaHako yMEHbLUEHUE
MUHUMAnNbLHOrO PacCTOAHUA OT UCTOYHMKA M3MYyYeHus A0 0ObeKkTa KOHTPONA AOMKHO ObiTb He Gonee 50 %.
JanbHelillee yMeHbLLEHUE MOXET ObITh COrnacoBaHo Mexay M3roToBUTENEM U 3aKa34MKOM NpU YCNOBUYU Bbl-
nonHeHus TpeGoBaHuii K 1QI.

7.7 Cnoco6 reoMeTPUYECKOro yBerinueHus

Mpenarcteuem Ans npumeHeHuns cuctem CR n DDA ana paguorpacuyeckoro KOHTpOns CBapHbIX COoe-
AVHeHWI siBnsieTca 6onbLuoi (Gonee 50 MkM) pasMmep nUKcens B 6ONbLUMHCTBE MaTPUYHBIX LIMAIPOBLIX 1ETEK-
TOPOB M CUCTEM «3anomuHaoLwwas nnacrtuHa (IP)-ckaHepy» no CpaBHEHWIO ¢ ManbiM pa3MepPoM 3epHa NNEeHKU
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(bnarogaps 3TOMy NNeHKa UMEET OYeHb BbICOKOE NMPOCTPAHCTBEHHOE pa3peLleHune). 3Ty TPYAHOCTb MOXHO
npeoaoseTs, BOCNOMb30BaBLUNCL YHUKaNbHLIM CBOWCTBOM DDA yBenuuusars SNRy (CP Il) B nsobpaxexun u
(unu), npyu HEOOX0ANMOCTU, FEOMETPUYECKUM YBENUYEHUEM.

NMpuMeyaHne— FeoMeTpuieckoe yBENMUEHUe OTIIMUAETCS OT LIMGPOBOro YBETNMUEHUS MPOCMAaTPMBaEMOro
u3oGpaxeHns (3yma). YMeHbLUeHNe HEpe3KocTH n3obpaxeHusi obecrneunBaeTcs TONMbKO FreOMETPUYECKUM YBENMUUEHUEM.

YBenuueHue OTHOLLEHUA CUrHana K wymy B nuzobpaxeHuu (cm. 7.3.2, CPII) aenserca ogHUM U3 BapuaH-
TOB, ecnu Tpebyemas YyBCTBUTENLHOCTL NO |QI (noaTBepxxaeHHas IQl NPOBONOYHOIO TMNA UMM CTYNEHYATOrO
¢ otBepcTUAMU TUNa) u SR, (noaTeepsaeHHoe 1QI ABYXNPOBOMIOYHOTO TUNA, CM. NpunoxeHue C) He oTBevaloT
TpeboBaHMAM, NPUBEAEHHBIM B COOTBETCTBYIOLLMX Tabnuuax B.1 — B.14 (npunoxexue B).

Opyrum BapuaHToM SBRAETCA NPUMEHEHUE CNocoba reOMETPUYECKOTO YBENUYEHUS C YBEMUYEHHBIM pac-
cTosiHueM Mexay aetektopom (IP unu DDA) n 06 EKTOM KOHTPOSSA B COYETAHUM C UCTIONb30BAHUEM PEHTTEHOB-
CKol TpyOKu € MarnbiM (DOKYCHLIM MATHOM WMITU UCTOYHMKA FAMMA-U3Iy4YEHUsS C MarbIM Pa3mMepoM UCTOYHMKA.

Ecnu nocne ucnonb3oBanua o6oux MetooB Tpebyemble 3Ha4YeHMs nokasarenen kadecraa no IQl Bce
eLle He AOCTUrHYTbI, cucteMbl CR unu DDA He MOryT ObITb MCNONb30BaHbI A1 KOHTPONS.

MpaBuUnbLHOCTL BLIOOpA yBENMUYEHUA AOMKHA ObITh AOKA3aHa NyTeMm ucnonb3oBaHus IQI AByxnpoBo-
TIOYHOTO TUMNAa Ha OOBLEKTE KOHTPONSA AN BCeX paguorpadunyeckux CHUMKOB (paguorpamm) usgenus. 1QI apyx-
NPOBOMOYHOIO TUNA AOMKEH ObITb PACNoNOXeH Ha BrkHen K AETeKTOPY CTOPOHE 0ObeKTa KOHTPOrs, eCrv
28R,, > d (d — pa3mep UCTOYHMKA uUnn pasmep HOKyCHOro nsTHa). B npotusHom cny4ae, 1QI AByxnpoBonoY-
HOTO TUNAa AOIMKEH ObITb PACMONMKEH HA 0OLEKTE KOHTPONS CO CTOPOHbLI UCTOUHMKA M3nyyeHus. [ina Beibopa
KoaphMLmMeHTa yBenuueHust pekomeHayercs pacnonarars QI AByxnpoBONoOYHOro Tuna Ha o6enx CTopoHax
o6beKTa KOHTPONS, NPU 3TOM NOcne BbIBOpa NPaBUNbLHOIO KO3PULIMEHTA YBENMYEHHUS U pa3Mepa UCTOUHUKA
n3ny4yeHunsa unu pasMmepa pokycHOro nNATHa Ha OKOHYaTerbHbIX paguorpaduyeckmx CHUMKax (paguorpaMmmax)
nsgenuin aomkeH 6biTb BUAEH ToNbko oauH I1Ql.

Ecnu npumeHseTca asToMatusMpoBaHHO€E pacnosHaBaHue aedekros, IQl MoryT cosgasarb NOMexu B
LU poBbIX M3obpaxkeHusx. Ecrnv QI He ucnonb3yioTcA Npu NOAYYEHUN CEPUINHBIX paanorpaduyeckux CHUM-
KOB (paguorpaMm) W3genui, Ka4ecTBO U300paXKeHUs AOIMKHO NEPUOAMYECKU NOATBEPXKAATLCHA NPOBEPOYHbI-
MU paguorpammamu ¢ n3obpaxkeHusamu [Ql NpoBOMOYHOrO MNKU CTYMEHYaToro ¢ oTBepcTusAMM TUNos u 1Ql
[ABYXMPOBOSIOYHOrO TUMA.

HepeskocTb N306paxeHUs U, MOXKET BbITb OLIEHEHA N0 YBENMYEHMIO V, FeOMETPUYECKON HEPE3KOCTH Ug

u SR, no dhopmyne (10):
1 2 2
Uim =;,/(uG) +(2SR, )", (10)
DD

roe uG=(ST~1)d=(V—1)d, an

SR,, — 6a30B0e NPOCTPAHCTBEHHOE Pa3PELLEHNE AETEKTOPA NPU YBENNYEHNUN, PABHOM 1;
SDD — paccTosiHMe OT UCTOMHMKA U3NYyYeHUs A0 AETEKTOpa;

f  — paccTosiHue OT UCTOMHMKA M3NYYeHUs A0 0ObeKTa KOHTPONS;

Ug — reomeTpuyeckasi HepeskoCTb;

d — pa3mep hOKYCHOrO NsAITHA MNKU pasMep UCTOYHMKA M3Ny4YeHus B cOOTBETCTBMU C EN 12543 nnu
EN 12679;

vV  —reoOMeTpuyecKoe yBenuyeHue, paBHoe oTHoLueHuo SDD/f;

U, — Tpebyemas MakcuManbHas HepeskoCTb N300paXeHWst B COOTBETCTBMM C Tabmuuamu B.13 unmn

B.14 (npunoxeHue B) ans knaccos KOHTpons A unu B.

[nA yMeHbLUeHNA HEPE3KOCTM n306paXkeHns Tak, YToObl OHa cTana MeHbLUEN UM paBHOW COOTBETCTBY-
IOLLEMY 3HaYeHUIo, ykasaHHOMy B Tabnuuax B.13 unu B.14 (npunoxexne B), reomeTpuyeckoe yBenuyeHue
AOIKHO BbITh YBENUYEHO U (MNK) pa3Mep POKYCHOTO NATHA A0MKEH BbiTh YMEHbLUEH. 3TO JOMKHO ObiTh 40-
Ka3aHo ¢ nomoLupio 1Ql ABYXNPOBONOYHOIO TUMA, PACMONOXEHHOTO HA 0OLEKTE, KaK OMUCAHO BbILLE.

KoadhpUUMEHT reoMeTpu4ecKoro yBenuiyeHusi o6bI4HO OTNUYAETCS AN NOBEPXHOCTEH 06beKTa Co CTOo-
POHbI MCTOYHMKA M3MyveHus U aeTektopa. MosToMy yBEnUYEHUE v PEKOMEHAYETCA BbIOUpaTh AnA LeHTpa
obbekTa KoHTpons. PekomenayeTcs, YToObl pasnuyne 3Ha4eHUin reoOMeTPUYECKOro YBENUYEHUS CO CTOPOHBI
WCTOYHUKA U3IYyYEHUA U CO CTOPOHbLI AeTeKkTopa bbino B npegenax + 25 %. MeHbluMe 3Ha4YeHUs yBenuyeHus
MOryT ObITb BblBpaHbl, ecnu npumMeHsieTca CPII, kak onucaHo B 7.3.2.
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7.8 MakcumanbHasa o6nacTb Npu OQHOKPATHOM 3KCNO3MLUK

KonnyectBo undpoBbix paguorpadniyecknx CHUMKOB (paguorpaMm) Ansg nofiHOro KOHTPOns NpsiMonu-
HENHbIX CBAPHbIX LLUBOB (CM. pUCYHKM 1, 15, 17 1 18) 1 N3OrHYTbIX CBAPHbIX LLUBOB NPWU PacrnonoXeHUn NCTOoY-
HUKa U3NYyYEeHUs1 BHE LIEHTPA (CM. pUCYHKM 2 — 4 n 8 — 16) uenecoobpasHo ykasbiBaTb B cneuudukaumm Ha
NpoAYKLUMIO B COOTBETCTBUM C TEXHUYECKUMU TpeboBaHUSIMU.

Ona yyacTtka KOHTPOns C NOCTOSAHHON TOMLUMHOW, OTHOLLEHWE NPOCBEYMBAEMON TOMLUMHBLI Y BHELUHEN
rpaHuLbl K NPOCBEYMBaEMOl TONLWMHE B LEHTPE Nnyyka AO0MKHO ObiTh He 6onee 1,1 ansiknaccaB u 1,2 — ang
knacca A.

He pekomeHayetcs, utoObl sHaveHnsa SNRy, 00ycnoBneHHble noGbiM U3MEHEHNEM NMPOCBEYMBAEMON
TOMWMHbI, ObINKM MeHbLUE YKadaHHbIX B Tabnuuax 3 unu 4. B kayecTBe ansrepHatuebl, ana CR, kak nokasaHo
B NpunoxeHun D, MOryT ObiTb UCMONbL30BaHbI 3Ha4eHUst GV.

Pasmep obnactu, noanexatien KOHTPOnio, BKNoYaeT B cebsi CBAPHOM LLOB U 30HY TEPMUYECKOTO BNnUs-
HUs. Kak npaBuno, AomkHbl 6bITb MPOKOHTPONUPOBAHbLI 0KONO 10 MM OCHOBHOIO MeTanmna ¢ Ka)aoi CTOPOHbI
CBapHOro LUBA.

PekomeHaauum no KonuyecTey LMAPOBLIX paguorpacduyecknx CHUMKOB (paauorpamMm), kotopoe obe-
cnevyunBaeT NPUeMeMblil KOHTPOSb KONbLEBOr0 CTbIKOBOrO CBAPHOIO LUBA, MPUBEAEHbI B MPUMOXEHUN A.

7.9 O6pa6oTka AaHHbIX

7.9.1 CKaHMpoBaH1e u CYUTbIBaHUE N300OpPaXKeHUA

Ons nonyvyeHus BbIBPAHHOIO Ka4eCcTBa M300paXKkeHUs1 AETEKTOPbI UM CKaHEPb! AOMMKHbI UCMONb30BaTb-
Csl B COOTBETCTBUM C YCMOBUAMMU, PEKOMEHAOBAHHBLIMU U3rOTOBUTENEM JETEeKTopa unm ckaHepa. Lindpossie
paauorpaduyeckne CHAMKM (paguorpammbl) AOMKHbI ObITh 6e3 apTedakToB, 06YyCNOBNEHHbIX 06PaBOTKOW,
TPAHCNOPTUPOBKOM UMW APYTUMU NPUYUHAMM, KOTOPbIE MOINK Obl NOMELLIATb pacLLMdPOBKeE.

7.9.2 Hactpoiika DDA

Mpu ucnonb3osaHun DDA gomkHa NPMMEHATLCA NpoLeaypa HacTPOMKWM AETEKTOpa B COOTBETCTBUM C
pekoMeHaaunsaMu n3rotoButens. [eTtekTtop AomkeH ObiTb HACTPOEH C NOMOLULID (DOHOBOTO U30OpaxkeHUs
(6e3 nany4eHuns) u, NO KpanHen mepe, 04HOro M300paxkeHUa ¢ ycuneHmem curHana (Npy BKAKOYEHHOM PEHT-
reHOBCKOM WU3MNy4YeHUU U OQHOPOAHON 3Kcno3muum). Hactponka ¢ ucnonb3oBaHMeEM HECKONbKUX KO duLm-
€HTOB YCUITEHUs1 curHana ysenuuusaet gocruraemble SNRy 1 NIMHEAHOCTb, HO 3aHUMAET GorbLue BPeMEHMU.
YT106bI CBECTU K MUHUMYMY LLUYM, OBYCMOBMNEHHbIA HACTPOWKON, BCE HACTPOEYHbIE M30OpaXKEHUS OOIMKHbI
ObITb MONyY€eHbl MPYU SKCMO3ULIMOHHONW Ao3e (MA-MUH mnu [BK-MuH), No KparHen Mepe, B ABa pasa 60rnb-
Len Ao3bl, MCNONb3yeMOn ANna pagnorpadnyecknx CHUMKOB (paguorpamm) KOHTpona. Ecnu npeaycMoTpeHo
JOKYMEHTUPOBAHHOW NPOLEAYPOIi, HACTPOEUHbIE N300PaXKeHUS PEKOMEHAYETCA PacCMaTpuBaTh B Ka4eCTBE
UCXOAHbIX N300paxxeHuin AN NOATBEPKAEHUSA KaYecTBa KOHTpons. HacTpoiika OMmKHa OCYLLUECTBNATLCA ne-
pPUOANYECKM U NPU CYLLECTBEHHbIX N3MEHEHUAX YCNOBUI 3KCNO3MLUK.

7.9.3 UHTepnonauua ninoxux nukcenen

[noxue nukcenn — HeadpPekTuBHbIE AeTekTupytowme anemeHTbl DDA. OHu onucaHbl B [11].

Mpu ncnonb3oBaHum DDA, B COOTBETCTBUMU C PYKOBOACTBOM WM3rOTOBUTENS, AOIMKHA ObiTb COCTaBre-
Ha kapTorpaMmma geTektopa Ansi OnpeaeneHusi KapTbl PacrnonoXeHUs NOXMX NMKcenen. 3Ta kapra nioxux
nUKCEnen AomkHa ObITb AOKYMEHTMPOBAHA. MIHTEpnonAuMA Nnoxux NUKCEeNnen ABNAeTcs NPUeMneMon n He-
obxoaumon npoueaypon ans paguorpadcdun ¢ nomowbio DDA. PekomeHayeTcst NpuMeHsaTb Tonbko DDA, He
umetome nukcenen siagep ckonnenunit (CKP) B obnactu kontpons (ROI).

Ons koHTpona gomkHbl npuMeHsTbes DDA 6e3 CKP u cuctembl CR, umetowme 6a3oBoe NpocTpaH-
cTBeHHoe paspeLueHue (SR) AeTekTopa He Bonee Yem npeaycmoTpeHo B Tabnuuax B.13 unu B.14 (npuno-
eHue B). Ecnn npumeHsaeTca cnocob ysenuueHns, SR, 'M38€ nomkHo ObITh ONpeaeneHo nytem U3MepeHns
Ha n300pa>keHuu, Kak ONMCaHo B NpunoxeHun C, ¢ noMoulbio |Ql ABYXNPOBONOYHOTO TUNA, PACNOMOXEHHOTO
HEeMnocpeACTBEHHO HA 0ObeKTe KOHTpons (CM. 7.7). 310 3HaveHue SRy A0MKHO ObiTh He Gonee 3HaveHun,
npuseaeHHbIX B Tabnuuax B.13 unu B.14 (npunoxeHue B). Ecnm SR, aeTektopa nnm usodpaseHus Gonblue
3Ha4YeHuN, npuBeaeHHbIX B Tabnuuyax B.13 unu B.14 (npunoxeHue B), TO MOXET ObITb MPUMEHEH NPUHLMMN
komneHcauumn CPIl, kak onucaHo B 7.2.3.

Ecnu DDA nnu 3anomvHatome nnactuHbl NPUMEHSAIOTCA ANA KOHTPOnS AedeKTOB pasMepoM, NpumMmep-
HO paBHbIM NPOCTPAHCTBEHHOMY pa3peLLEHUIO N300parkeHns SRbimage, Tpebyemoe SNRy 10MKHO ObITb 3Ha-
YUTENbHO yBENMYeHo. KOHTPOmb AOMKeH ObiTb NPOBEAEH HA OCHOBAHMU COrMaLLEHUs MEXAyY U3roToBUTENEM
U 3akasyukom. YkasaHHoe ysenuyeHue SNRy MOXET KOMNEHCUMPOBaTb MECTHOE YBENUYEHWE HEPE3KOCTH,
BO3HMKAIOLLEE U3-32 UHTEPNOMNALMUM NINIOXMX NUKCENEN.
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OueHKa NNoxux NUKCEnen AomKHa OCyLIECTBNAETCA NEPUOANYECKN.

MpumeuyaHue—TloaHanoruu c CPIl, ysennueHHoe SNRy KOMNEHCUPYET MECTHYIO HEPE3KOCTb, BbI3BaHHYIO
WHTEpPMomnsaLMen NNoxux nukcenen. 3To nonoxeHune paccmatpusaetcs kak CPIII.

7.9.4 O6paboTKa n3oopaxeHuns

7.9.4.1 ins onpeaenenus SNR, SR, u SNR uncposbie AaHHble pagnorpadu4eckoro JeTektopa AomK-
Hbl ObITb NPEACTABNEHbl NMUHEAPU3OBAHHLIMU 3HAYEHUAMU FPafaLMKU CEPOro, KOTOPbie MPsIMO NPONOPLUO-
HanbHbl J03€ M3nyyeHus. [na onTuManbHOro 0TobpaXeHns M300pakeHUsA PeKOMEeHAYeTCS UMETb UHTEpaK-
TUBHYIO PErYNIUPOBKY KOHTPACTHOCTU U APKOCTU. [loNONHUTENBHBIE hyHKUMM DunbTpaumm, NPoPUNMpoBaHna
U MHCTpYMeHT ang onpeaenenna SNR, SNR uenecoo6pasHo MHTErpMpoBaTh B NporpamMmmHoe obecneyeHune
Ans oToOpaxkeHusa u aHanu3a usobpaxeHuna. Npn 0cob0 BaXXHOM aHanu3e U3obpa)keHWUsA onepaTtop AOMKEH
pacwmgpoBbiBaTh M300paxxeHue npu koadpuumneHte macwrabuposaHus (uucposoro ysenuyeHus) ot 1:1
(9TO 03HayvaerT, YTo OAMH NUKCENb LUUGPOBOro paguorpaduyeckoro CHUMKa (paguorpammbl) NpeacrasneH
OAQHUM NUKCenem MoHuTopa) A0 1:2 (03HA4aeT, YTO OAMH NUKCEnb LMdPOBOro paauorpaduyeckoro CHuUMKa
(papvorpamMmbl) NPEeACTABIEH YETIPbMS NUKCENAMU MOHUTOPA).

7.9.4.2 [lononHuTenbHbIE cpeacTBa 06paboTku U3oGpakeHuit, NPUMEHeHHbIEe AnA 06paboTku coxpa-
HEHHbIX UCXOAHBbIX AaHHbIX (HAaNpUMmep, BbICOKOYACTOTHAA unbTpauns (punsTp, NPONYCKaoWMin BbICOKME
4acToThl) ANs 0TOOpaxXeHUs n3obpaxeHus) A0MKHbI ObiTb AOKYMEHTUPOBAHLI, BOCNPOU3BOAUMbI M ObITb CO-
rnacoBaHbl MEXAY U3roTOBUTENEM U 3aKa34YNKOM.

7.9.4.3 Ecnu npu oueHke 1Ql npoBONOYHOrO MAK CTYNEHYaToro C OTBEPCTUAMU TUMA UCNONb3IYETCA A0-
nonHuTensHas obpaboTka usobpaxkeHuin (HanpuMep, BbICOKOYACTOTHAA hunbTpauus), TO TE e camMble na-
pamMeTpbl hunsTpa AOIDKHBLI ObITh MCMOMB30BaHbI KaK AfA OLEHKW CBAPHOTO LUBA, Tak U ANS onpeaeneHus
3Ha4yeHunA nokasarens kayecrtsa no Ql.

7.10 YcnoBusa npocMoTpa U xpaHeHune uugpoebix paguorpadpuyeckmx CHUMKOB (pagnorpamm)

OueHka LMdpoBLIX paguorpauyeckux CHUMKOB (paanorpamm) AoMmkHa NPOBOAUTLCA B 3aTEMHEHHOM
nomeLueHunmn. Hactpoiika MOHUTOpPa AOMKHA ObITb NPOBEPEHa C NOMOLLIbIO COOTBETCTBYIOLLETO TECTOBOTO U30-
GpaxkeHus.

[ucnnei ans oueHKU n306pakeHus JOIDKEH YAOBNETBOPSTb MUHMMATBLHLIM TPEBOBaAHUAM:

a) MMHUMAarbHAas ApKOCTb — 250 Ka/M2;

b) oToBpaxaTtb He MeHee 256 OTTEHKOB CEporo;

C) MMHUMAarbHaA KOHTpacTHOCTbL — 1:250;

d) oTo6paxkaTb, N0 KpanHein mepe, 1 MUNMMOH NUKCenen pasmepom meHee 0,3 Mm.

McxoaHble nsobpaxkeHus (Mecta KOHTPOIs) AOJDKHbI COXPAHAITLCSA C MOSHbLIM paspelleHueM, nepeaa-
BaEMbIM [ETEKTOPHOI cuctemMoii. Ytobbl obecneuntb oTCyTCTBUE apTredakToB u3oBpaxeHui ¢ aetektopa,
[0 COXpaHEeHUs1 JaHHbIX AOIDKHbI MPUMEHATLCS TONBKO onepauuu obpaboTku U306pa)keHus, CBA3aHHblE C
HaCTpPOViKOI AeTekTopa (Hanpumep, KOPPEKUUSA CMELLEHMA, HAaCTPOMKa Mo ycuneHunio ana 6anaHcMpoBku ae-
TEKTOpa M KOPPEKUUS NIOXnX nukcenen, cm. [11]).

[nsa obecneyeHns 4ONrOBPEMEHHOTO XpPaHEHUS AaHHbIX C UCNOMNbL30BaHUEM TONbKO CxxaTus 6e3 noTepb,
OHO AOJDKHO ObITh AyONMPYIOLLMM U NOAAEPXUBATLCA COOTBETCTBYIOLIMMU anropuTtMaMn pe3epBHOro Konu-
pOBaHuUs.

8 Mpotokon KoHTponsa

Ons ka)aoin 3KCro3suLuMmM Mnu psaa SKCno3uumii AomkeH ObiTb NOArOTOBNEH NPOTOKON KOHTPONS, CO-
aepxaiumin nHopmaumo 06 nCnNonb30BaHHOM paauorpau4eckoMm metoge u (Mnu) 0 Apyrux yCnoBusix, Yto
MO3BOSUT JTyYLLIE MHTEPMPETUPOBATHL NOJTYYEHHbIE Pe3ynbTaThl.

MpoTOKON KOHTPONS AOIPKEH BKMIOYATh B CE0SA KAK MUHUMYM CReayioLLyio MHdopMaLuio:

a) Ha3BaHWe KOHTPONUPYIOLLEN opraHu3auuu;

b) 06bEKT KOHTPONS;

C) matepwuan,

d) TepMuyeckyto 06paboTky;

€) reOMETPUI0 CBApPHOTO LUBA;

f) TonwuHy maTtepuana;

@) Npouecc cBapku;

h) npoueaypy KoHTpons, Bknioyas TpeboBaHus K npuemke;
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i) cnoco6 undbposon paguorpadum u knacc, Tpedyemyo YyBCTBUTENLHOCTL NO IQl B COOTBETCTBUM C
HacCTOSALMM CTaHAapTOM;

j) CXemy KOHTpONS B COOTBETCTBUU C 7.1;

k) yBenuuyeHue;

1) ncnonb3yemyio cucTemMy MapKUpOBKMU;

m) Cxemy pacronoXeHus AETeKTopa;

N) UCTOYHMK U3NyYEHUS, TUM U pasmep HOKYCHOTO NATHA, a TaKkkKe UCMONb30BaHHOE 0bopyaoBaHue;

0) AETEKTOP, 3KpaHbl U punbTpbl, 6a30BOE NPOCTPAHCTBEHHOE pa3peLLEHnE AETEKTOPA;

p) aocturHytoe n Tpebyemoe SNRy aAns DDA unu aocTurHyTele u Tpebyemble 3HaYeHNs rpagauui ce-
poro umnu SNRy ana CR;

g) ana CR: Tun ckaHepa u crneaylolime napamMeTpbl: pasMmep MUKCEnNs, CKOPOCTb CKAHMPOBAHUS, KOI-
ULMEHT YCUNEHUS, UHTEHCUBHOCTb fnasepa, pasMmep Nna3epHoro nATHa;

r) ana DDA: Tun u cnegyowme napameTpbl: KO3I(PAPULMEHT yCUNeHus, AnMTenbHOCTb Kagpa, Konmde-
CTBO KaApoB, pasmep NuKcensi, npoueaypa HacTpolikuy;

S) UCMONb30BAHHOE HAMNPSHKEHUE HA PEHTTEHOBCKOW TPYOKE M cumna TOKa MU akTUBHOCTb U TUM UCTOY-
HUKa U3NYYEHUS;

t) Bpems akcnosnumMm u paccTosiHWe OT UCTOYHMKA U3MYYEHUsT A0 AETEeKTOopa;

u) TUMN 1 NONOXEHUE UHAMKATOPOB kayecTBa n3obpaxenus (1Ql);

V) pe3ynbTaTbl KOHTPONSA, BKIOYAOLLME AaHHbIE NPUMEHAEMOrO NPOrpaMMHOro obecneveHusi, 3SHa4eHus
nokasaHuu 1Ql;

W) UCMNOMb30BaHHbIE NapameTpbl 06paboTkn n3obpaxeHua, HanpuMmep LMdPOBLIX PUNLTPOB;

X) NoOble OTKIMOHEHUS OT HACTOALLIEr0 CTaHAAPTA, MO COMMALLEHMWIO MEXAY U3TOTOBUTENEM U 3aKa34MKOM,;

y) hamunus, cobinka Ha cepTurUKauMOHHOE YAOCTOBEPEHME U NOANUCL OTBETCTBEHHOIO nNuua (nuu);
Z) AaTbl 3KCNO3ULMU U COCTaBIEHUS MPOTOKONA KOHTPOSS.
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MpunoxeHune A
(ob6s3aTenbHoe)

PekoMeHAyeMOe KOfIMYecTBO 3KCNOo3nUmnii, o6ecneuynsatouiee npueMnemMoe KayecTBo KOHTPOsIs
KONMbLEBbIX CTbIKOBbIX CBaPHbIX WWBOB

MuHUMansHoe Tpebyemoe KoNU4ecTBO 3KCNo3nLmMiA A4na TpyD HapyxHbIM AuameTpoM 6onee 100 MM NpefcTaBneHo
Ha pucyHkax A1 — A4

Ecnu nameHeHwme TonLWWHLl CTEHKW KOHTPONMPYEMOro coeiMHeHns At/ npu ncnons3oBaHUM 0fWHOYHOW 3KCMOo3nNLMK
He npeBebiwaeT 20 %, To npuMeHstoT pucyHkn A.3 n A.4. Takol cnocob peKoMeHLYeTCs TONbKO Npu Marnoi BEpOSTHOCTM
Hann4msa nonepeyHbIX TPELLMH UK NPU KOHTPOSIe CBapHOro LBa Ha Hanu4ue Takux AedeKToB ApYruMU METOAAMMU Hepas-
pyLUaKoLLero KOHTPons.

Ecnu AtA MeHbLue nnn paeHo 10 %, To NpuMeHsT pucyHkn A.1 n A.2. Mpu 3TOM Takke BEPOATHO BbISIBIIEHWE MO-
nepeYHbIX TPELLMH.

Ecnn 06bekT KOHTPONUPYETCS Ha Hanmume ogUHOUHbIX MONepPeYHbIX TPeLLWH, TO TpebyeMoe MUHUMaNEHOE KOTMHECTBO
LndppoBbIX paguorpacm4ecknx CHUMKOB (pafuorpamm) Bo3pacTaeT No CPaBHEHMIO CO 3HAYEHUSAMM Ha pucyHKax A.1 — A 4.
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t/De
PucyHok A.1 — MuHMMaIbHOE KOMMYECTBO 3KCMOo3uLMii N npu NpocBeunBaHuM yepes oAHYy CTEHKY C UCTOUHUKOM W3-

NlYYEHNS CHaPYXW, NpM MakKCUMasibHO AONYCTUMOM yBEeMYEHUN NPOCBEYMBAEMON TOMLWMHbI At/t N3-3a HaKMIOHHOTO Ha-
npaBneHnst n3nyyeHns B nposepsiemoli obnacti, paBHom 10 % (knacc B), kak coyHKUMA oTHOLWweHwui t/De n D Jf
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t/De

1 — BHyTPEHHsIA CTeHka Tpyobl

PucyHok A.2 — MyHUMaIbHOE KOIMYECTBO IKCNO3NLUMA N Npu 3KCLEHTPMUYECKOM NPOCBEYMBAHUN C UCTOYHUKOM U3Myye-

HUS1 BHYTPY, & Takxe Mpu NpocBeYMBaHUy Yyepes ABe CTEHKW NpY MakCMMasibHO A0NYyCTUMOM YBE/IMYEHUN NPOCBEYMBae-

MOM TONWMHbI ALLl M3-3a HaK/OHHOTO HanpaBfeHWsa n3ny4veHuns, pasHoM 10 % (knacc B), kak oyHKUMA OTHOLUEHW t/De n
DJSDD
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tiDe

PucyHok A.3 — MuHMManbHoe KonnyecTBo 3kcnosvumii N npy MpocBeYMBaHNN Yepes OfHY CTEHKY C UCTOYHUKOM U3My-
YeHNs CHapyXu Npy MakcMMasibHO AONYCTUMOM YBE/IMYEHUN MPOCBEYMBAeMOl TONLWMHBI At/t U3-3a HAKNOHHOrO Hanpas-
JNIeHUs1 N3NyYeHUss B NPoBePSIEMOil 061acTi, paBHoMm 20 % (knacc A), kak (QyHKUMSA oTHoweHwiA t/De n Ddf
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1 — BHyTPEHHSIA CTeHKa Tpyobl

PucyHok A.4 — MuHMMaIbHOE KOMIMYECTBO 3KCMO3numiA N nNpy 3KCLEHTPUYECKOM MPOCBEUYMBAHUM C UCTOYHMKOM U3MyYe-

HUSE BHYTPY, a Takxe Npv NpocBeYMBaHUM Yepes ABe CTEHKW NpY MakCMManbHO AO0NYCTUMOM YBE/IMYEHUN NpOCBeYnBae-

MOV TONWMHbI ALLl M3-3a HAK/TOHHOTO HanpaBAeHUs U3slydeHunss, paBHoM 20 % (knacc A), Kak OyHKUMSA OTHOWeHWi t/De n
DJSDD
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MpunoxeHue B
(o6sA3aTenbHoe)

MuHuManbHble 3HaYeHUA NOKa3aTesnien kavyecTea M306pa>|<e|-m;|

B.1 Cnoco6 koHTpons yepes ofHy cTeHKy; |Ql co cTOpPOHbLI UCTOUHUMKA U3NYYeHUs

Tabnwuuya B.1—IQl npoBonoyHoro Tuna

Knacc kavecTtBa usobpaxeHus A

HoMuHaneHaa TonwuHa £, Mm Homep nposonoku 1Ql

o 1,2 BKntou. W 18
Ce. 12 » 20 » W17
» 20 » 35 » W 16
» 35 »50 » W15
» 50 » 70 » W 14
» 7,0 » 10,0 » W13
» 10,0 » 15,0 » W12
» 150 » 250 » W11
» 250 » 320 » W10
» 320 » 40,0 » W9
» 40,0 » 550 » W8
» 550 » 850 » W7
» 850 » 150,0 » W6
» 150,0 » 250,0 » W5
» 2500 W4

Tabnwuuya B.2—IQl cTynenyaToro c oTBepcTUAMU TUNa

Knacc kavyecTtBa usobpaxeHus A

HomuHanbHasa TonwuHa ¢, MM Homep otBepcTtua QI

Ho 2,0 BkJitoM. H3
Ce. 2,0 » 35 » H 4
» 35 » 60 » HS
» 6,0 » 10,0 » H6
» 10,0 » 150 » H7
» 150 » 240 » H8
» 240 » 30,0 » H9
» 30,0 » 40,0 » H 10
» 40,0 » 60,0 » H 11
» 60,0 » 100,0» H12
» 100,0 » 150,0 » H13
» 150,0 » 200,0 » H 14
» 200,0 » 250,0» H 15
» 250,0 » 320,0 » H 16
» 320,0 » 400,0 » H17
» 400,0 H18
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Tabnwuya B.3— IQl npoBono4Horo Tuna

Knacc kauectBa nsobpaxeHua B

HomuHaneHas TonwwHa t, Mm Homep nposonoku QI

o 1,5 Bknou. W19

Ce.15 » 25 » W18
» 25 » 40 » W17
» 40 » 60 » W16
» 60 » 80 » W15
» 80 » 120 » W14
» 120 » 20,0 » W13
» 20,0 » 30,0 » W12
» 30,0 » 350 » W11
» 350 » 450 » W10
» 450 » 650 » W9
» 650 » 1200 » W8
» 120,0 » 200,0 » W7
» 200,0 » 350,0 » W6
» 350,0 W5

Tabnuya B.4—IQl cTyneH4yaToro ¢ oTBEpCTUAMU TUNA

Knacc kavectea nsobpaxeHus B

HomwuHaneHas TonwuHa ¢, Mm Homep otBepcTua IQI

o 2,5 Bkntod. H2
Ce.25 » 40 » H3
» 40 » 80 » H4
» 80 » 120 » HS
» 12,0 » 20,0 » H6
» 20,0 » 30,0 » H7
» 30,0 » 400 » H8
» 40,0 » 60,0 » H9
» 60,0 » 80,0 » H 10
» 80,0 » 100,0 » H 11
» 100,0 » 150,0 » H12
» 150,0 » 200,0 » H13
» 200,0 » 250,0 » H 14

B.2 Cnoco6 koHTpons yepes ABe CTeHKW; ABa usobpaxeHus; IQl co CTOpOHbI MICTOYHUKA U3NYyYeHus

Tabnuya B.5—IQl npoBonoyHoro Tvna

Knacc kavecTsa nsobpaxeHusa A
[MpocBeynBaemas TonwmHa w, Mm Homep nposoroukn |Ql
o 1,2 BKntou. W18
CB.12»20 » W17
» 20»35 » W16
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OkoH4yaHue mabnuupi B.5

Knacc kavectBa nsobpaxeHuna A
MNpocBeunBaemasd TonNWmMHa W, MM Homep nposornoyku 1QI
Ce. 3,5 [o 5,0 Bkmtou. W15
» 50 » 70 » W 14
» 7,0 »120 » W13
» 120 »180 » W12
» 180 »30,0 » W11
» 30,0 »40,0 » W10
» 40,0 »50,0 » W9
» 50,0 »60,0 » W8
» 600 »850 » W7
» 850 »120,0 » W6
» 120,0 » 220,0 » W5
» 220,0»380,0 » W4
» 380,0 W3

Tabnwuuya B.6 —IQl cTynenyaToro ¢ oTBepcTUAMU TUNA

Knacc kavyecTtBa usobpaxeHuns A
MNpocBeunBaemas TonwWwmHa w, MM Homep otBepcTtua QI

o 1,0 BKntoM. H3
Ce. 1,0 » 20 » H4
» 20 » 35 » H5
» 35 » 55 » H6
» 55 » 100 » H7
» 10,0 » 190 » H8
» 19,0 » 350 » H9

Tabnuya B.7 — IQl nposonoyHoro Tuna

Knacc kavectBa nsobpaxeHua B
MNpocBeunBaemasd ToNWMHa W, MM Homep nposonoyku 1QI

Ho 1,5 Bkntou. W19
CB. 15 » 25 » W 18
» 25 » 40 » W17
» 40 » 6,0 » W 16
» 6,0 » 80 » W15
» 80 » 150 » W 14
» 150 » 250 » W13
» 250 » 380 » W12
» 380 » 450 » W11
» 450 » 550 » W10
» 550 » 70,0 » W9
» 70,0 » 100,0 » W 8
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OkoHnyvaHue mabnuupi B.7

Knacc kavectBa nsobpaxeHus B

MNpocBeunBaeMan TonwuHa w, MM Homep nposonouku 1Ql
Cs. 100,0 no 170,0 BkntoM. W7
» 1700 » 2500 » W6
» 2500 W5

Tabnuya B.8 — IQl cTyneH4yaToro c oTBepcTUAMU TUNA

Knacc kavectsa nsobpaxeHus B
MpocBeunBaemMas TonWuHa w, MM Homep oTBepctus 1Ql

o 1,0 Bkritou. H2
Ce.1,0 » 25 » H3
» 25 » 40 » H4
» 40 » 60 » H5
» 60 » 11,0 » H6
» 1,0 » 200 » H7
» 20,0 » 350 » H8

B.3 Cnocob KOHTponsA Yyepes ABe CTEeHKU; OQHO UK ABa nsobpaxeHus; IQl co CTopoHbl AeTeKTopa

Tabnuya B.9—IQl npoBonoyHoro Tuna

Knacc kavecTBa usobpaxeHusa A
MpoceeunBaemas TonwmHa w, MM Homep nposonouku 1Ql

0o 1,2 BKnoM. W18
Ce. 12 » 20 » W17
» 20 » 35 » W16
» 35 » 50 » W15
» 50 » 10,0 » W14
» 10,0 » 150 » W13
» 15,0 » 220 » W12
» 220 » 380 » W11
» 380 » 48,0 » W10
» 480 » 60,0 » W9
» 60,0 » 850 » W8
» 850 » 1250 » W7
» 1250 » 2250 » W6
» 2250 » 3750 » W5
» 375,0 W4

Tabnuya B.10 — IQl cTyneH4aToro ¢ oTBepcTUAMM TUNA

Knacc kauecTsa usobpaxeHus A
MpocBeunBaeMas TonwuHa w, MM Homep oTBepctus 1Ql
o 2,0 BKmtoM. H3
Cs.20» 50 » H 4
» 50 » 90 » HS
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OkoryaHue mabnuupsi B.10

Knacc kavecTBa nsobpaxeHua A
MNpocBeunBaemasd TonNWmMHa W, MM Homep otBepctua QI
CB. 9,0 po 14,0 BkntoM. H6
» 140 » 220 » H7
» 220 » 36,0 » H8
» 36,0 » 50,0 » H9
» 50,0 » 80,0 » H10

Tab6nuya B.11 — IQl npoBonoyHoro Tuna

Knacc kavectBa nsobpaxeHua B
MpocBeunBaemasd TonwmHa w, MM Homep nposonoyku 1QI

Ho 1,5 Bkntou. W19
Ce.15 » 25 » W18
» 25 » 40 » W17
» 40 » 60 » W 16
» 6,0 » 120 » W15
» 120 » 180 » W14
» 18,0 » 30,0 » W13
» 30,0 » 450 » W12
» 450 » 550 » W11
» 550 » 70,0 » W10
» 70,0 » 100,0 » W9
» 100,0 » 180,0 » W8
» 180,0 » 300,0 » W7
» 300,0 W6

Tabnwuuya B.12 —IQl cTyneHyaToro ¢ oTBepCcTUAMMU TUNA

Knacc kavectBa nsobpaxeHua B
MNpocBeunBaemasd TonNWmMHa W, MM Homep otBepctua QI

Ho 2,5 BKkntou. H2
CB.25 » 55 » H3
» 55 » 95 » H 4
» 95 » 150 » HS
» 150 » 240 » H6
» 240 » 400 » H7
» 40,0 » 60,0 » H8
» 60,0 » 80,0 » H9
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B.4 HepeskocTb

Ta6nwuya B.13 — MakcumanbHas Hepe3KoCTb ANA Kracca KayecTBa U3obpaxeHusi A Ans Bcex cnocobos

Knacc kayectBa nsobpaxeHus A: IQl aByxnposorioyHoro Tuna no 1ISO 19232-5

MpoceeunBaemas Ton- MuHuManbHoe sHauetme rokasarens MakcumanbsHoe 6a3oBoe NPOCTPAHCTBEHHOE paspeLleHne
nHa W, MM QI v makcumankHan nepeakocts (PaBHOe TorLyMHe NpoBosIoKM K 3a3opy)P SR, IMa%e, Mm
L“ ' (ISO 19232-5)°, mMm p I p py pMmage,
D13 0,050
w<1,0
0,100
D12 0,063
1,0 <w<1,5
0,125
D11 0,080
1,5<w=<20
0,160
D10 0,100
20<w<50
0,200
D9 0,130
50<w<10,0
0,260
D8 0,160
10,0 <w<250
0,320
b7 0,200
250<w<550
0,400
D6 0,250
55,0 <w<150,0
0,500
D5 0,320
150,0 <w < 250,0
0,640
D4 0,400
w > 2500
0,800

8 [1nA cxeMbl KOHTPONA Yepes ABEe CTEHKU C OAHUM U306paxeHMeM BMECTO MPOCBEYMBAEMOM TOMLMHBI W AOMKHa
NPWMEHSATECS HOMUHAaNbHas ToNWMHa £,

b CunTeiBaHMe nokasaHuii QI Ans BeIGopa cucTeMbl (CM. NpunoxeHne C) NPUMEHSIETCS NS KOHTAKTHOW pagnorpa-
¢uu. Ecnu ucnonbayeTtcsd cnocod reoMeTprUYecKoro yBennyeHns (cM. 7.7), To cunTeiBaHne nokasaHuii [Ql gomkHo 6biTe
BBIMOMTHEHO Ha COOTBETCTBYIOLUMX NPOBEPOYHLIX paguorpaMmMax.

Tabnuya B.14 — MakcumanbHaa Hepe3KocTb 415 Kracca kadecTBa u3obpaxeHus B ans Bcex cnoco6os

Knacc kavecTBa nsobpaxeHua B: 1Ql gyxnposonoyHoro Tuna no 1ISO 19232-5

MuHWMarnbHoe 3HaveHWe nokasaTens
MpoceeynBaemMas Ton- MakcumManbHoe 6a3oBoe NPOCTPaHCTBEHHOE paspeLleHne
WuHa wa, Mm QI u makcumaniHan HepeskocTe (PaBHOe TOMLLMHe NPOBONOKM U 3a30py)P SR, IMage my
' (1ISO 19232-5)P, Mm b :

w<15 D13+ 0,040
0,080

1,5<w<40 D13 0,050
0,100

40<w<8,0 D12 0,063
0,125

80<w<=<120 D11 0,080
0,160
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Knacc kavectBa nsobpaxeHus B: 1Ql aByxnposornoyHoro Tuna no ISO 19232-5

MpocseunBaemas Ton- MTST':a;ab':gﬁw:T_Iab‘:g;":e?::;al;acﬁ"H MakcumaneHoe 6asoBoe I'IpOCTpaHCTBeHI-:joe pa:;pngeHme
wuHa w2, MM (IS0 19232-5)b, M (PaBHOe TonLWHE NPOBONOKM U 3a30py)° SR, M3%€, MM
12,0 <w<40,0 D10 0,100
0,200
40,0 <w<120,0 D9 0,130
0,260
120,0 <w <200,0 D8 0,160
0,320
w > 200,0 D7 0,200
0,400

2 [Insi cXeMbl KOHTPOSS MpU NPOCBEYMBAHUMN Yepesd ABE CTEHKW C O4HUM U30BpaxeHueM BMeCTO NpocBeYMBaeMOil

TONWMUHBI W AOJIKHA NPUMEHATBECA HOMUHallbHaA TonwuHa t

b CuntbiBaHne nokasanuii |Ql ans BeiGopa cuCTeMbI (CM. NpunoxeHne C) NPUMEHAETCS ANA KOHTaKTHOI paguorpa-
cuu. Ecnm nenonb3yercs cnocob reoMeTPU4EecKoro yBenuyeHus (cMm. 7.7), cuutbiBaHue rnokasanuii IQl gomkHo GbiTb
BbIMOMTHEHO Ha COOTBETCTBYIOLLMX NPOBEPOYHLIX pagnorpaMmMax.

MpumMedyaHune—«D13+» gocTuraeTes, ecnu paspelleHne (OTYETNUBO BUAHLI) Napbl nposonodek D13, ana
KOTOPOW OTHOLIeHWe rMy6uHbl BnaguHbl K BbICOTe MUKOB Ha npodhune pacnpeaeneHus 3HaueHuid rpagayuii ceporo

Gonble, Yem 20 %.
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MpunoxeHue C
(obsizaTtenbHoe)

OnpepeneHue 6a30BOro NPOCTPAHCTBEHHOrO paspelueHus

McxogHBIM YCOBUEM NSt UBMEPEHUS KOPPEKTHBIX 3HA4YEHN GasoBOro NPOCTPaHCTBEHHOMO paspeLLeHNs SBMSIOTCS
NMHeapu3oBaHHbIE 3Ha4YeHUs rpagjauuit ceporo. 3TO 03HaYaEeT, YTO 3HAYEHUSA rpafalium ceporo AOMKHbI BbITk NPONopLM-
OHanbHbI 403€ U3My4YeHUs B JaHHOM MecTe u3obpaxeHus. 3To, Kak NpaBuno, NogaepxuBaeTca NporpaMMHelM obecne-
YEHMEM U3roTOBUTENS.

[ns onpeaeneHns 6a3oBoro NPOCTPaHCTBEHHOrO paspelleHns feTekTopa SR, IQl ABYXNPOBOMNOYHOMO TUNa LOMKEH
pacnonaraTbCa HeNoCPEACTBEHHO Ha NOBEPXHOCTU JETEKTopa UMM KacceThl U NMoKasaHWsA C Hero JOIKHbl ObiTb CHATHI B
COOTBETCTBMU ¢ ISO 19232-5.

MpumeyaHne—Ecnu IQl 4BYyXNpOBONOYHOrO THNa pacnonaraeTcs Ha 06beKTe KOHTPONSA, a He Ha ieTeKTope,
MMeeT MecTo UaMepeHne 6a3oBOro NPOCTPAHCTBEHHOrO paspelleHns naobpaxeHns SR,'M39¢, a He GasoBoro npocTpaH-
CTBEHHOro paspelleHune SR, AeTekTopa (SRbdetect“).

Ecnv nepeasi Hepeskas napa NpoBofiodek He MOXeT BbiTb SBHO pacrnosHaHa (no 1ISO 19232-5), To gonxeH npu-
MeHATees MeTog 20 % oTHoWeHUA rnybuHbl BaguHbl K NMKaM Ha npodune pacnpefenerunst 3Ha4eHuii rpagaluii ceporo
(dip), kaK ykasaHo fganee.

B pesynkraTe nposepku ¢ noMoLlbto 1Ql Ha LudpoBoM paguorpadryeckom CHUMKE (paguorpamme) fomxHa 6biTe
3aperucTpupoBaHa nepsas napa npoBornoyek, gatolas oTHoweHue rmybuHbl BnaguHbl (dip) K BelcoTe ABOWHOrO NUka Ha
npocune pacnpegeneHus sHavyeHuid rpagaumin ceporo MeHee 20 % (cM. pucyHok C.1) [Hanpumep, D8, kak nokasaHo Ha
pucyHke C.1, ¢]. Ons pacnosHaBaHWs NepBoi Napbl NPOBONOYEK C OTHOLLEeHWeM rnyBuHbl MeHee 20 % [npu ycpeaHeHUn
060Mx MUHUMYMOB — pucyHok C.1, d] AomxHa 6biTb Mcnonb3oBaHa yHKLUA NpounuposaHua U3 nporpammHoro obe-
cneyeHus ans obpabotku naobpaxeruid. Ans ynydweHna SNR Ha rpaduke npoduns JomkHO 6biTb NPOBEAEHO yepeaHe-
HWe, No KpailtHell Mepe, No 21 oThenbHON NPodUNsHON NMHUK [pucyHok C.1, b u cl.

MyTem ncnonb3oBaHWA |Ql 4BYXNPOBONOYHOrO TUNA, COOTBETCTBYIOLEro cTaHaapty I1SO 19232-5, nonxHa 6bITb
ornpepeneHa cobCcTBEHHas HepPe3KOCTL M30OPaXeHNs U; N paccunTaHo 6a3oBoe NPOCTPAHCTBEHHOE paspelleHne AeTeKTo-
pa SRy, no cnegytolleit hopmyre

1
SRb =§Ui. (C1)

Ans Toro ytobbl U3bexatb apdekToB HanoxeHus, |Ql ABYXNPOBONOYHOrO TUNa AoMmKeH GbiTb pacnonoXxeH nog
Yrrom NpUMepHO OT 2° A0 5° K psfiam UnKn KOSIOHKaM NUKCENen, Kak NokasaHo Ha pucyHke C.1.

OnpepeneHne 6a3oBoro NPOCTPAHCTBEHHOTO paspeleHus SRy, AN cucTeMel LNGPOBOrO AeTeKTopa AOMKHO Bbl-
NoNHATLCA 6e3 06LeKTa KOHTPOMS B COOTBETCTBUMN C OAHUM W3 CREAYIOWNX YCNOBUIA SKCNO3ULUN:

a) KOHTPOIb JIerkux CniaBos:

- HanpskeHue Tpy6ku — 90 kB,
- NpefBapuTENbHLIA PUNBTP U3 aNOMUHUA TONLLUHOW 1 MM;
b) KoHTponb cTanu U MefHBIX CNNABOB C TOMLYMHOW NPOCBEYUBAHNUA A0 20 MM BKIIOM.:
- HanpskeHue Tpybkn — 160 kB,
- NpefBapuUTENbHbIA PUNBTP U3 Meau TONWUHON 1 MM;
C) KOHTPOSb CTanu U MefHbIX CNNAaBoB ¢ TONLWWHON NnpocBevnBaHus Gonee 20 MMm:
- HanpskeHue Tpybkn — 220 kB,
- NpefBapuTENbHLIA PUNBTP U3 MeAU TONLUHON 2 MM;

d) paguorpadus ¢ ucnonb3oBaHUEM raMMa-ucTOMHUKOB U PEHTIEeHOBCKUX UCTOMHUKOB BBICOKOW 3HEPruu:

- Ucnonb3oBaHUe yKazaHHOro raMmMa-ucTouHUKa NN UCTOMHWKE PEHTTEHOBCKOTO U3NYYEHUS C HanpsKeHWeM Ha
Tpy6ke 6oree 1 MB,

- nNpeABapuUTENbHBIA PUNETP U3 MeAN TOMNLUHON 2 MM NN U3 CTanu TonwmHon 4 MM Anga Se75, Ir192; us megn
TOMLWMHOA 4 MM UNKU U3 cTann TonwmHoi 8 MM Ana Co60 UNKU PEHTTeHOBCKOTO MCTOUMHUKA C HanpsPKeHWeM Ha
Tpy6ke 6onee 1 MB.

IQI AByxnpoBOMNOYHOro TUMNa AOMKEH pacnonaraTteC HENOCPEACTBEHHO Ha NOBEPXHOCTU AETEKTOPA UNKU KacceTbl.
PaccTosiHWe OT UCTOYHMKA U3NyYeHns Ao aeTekTopa AomkHo 6Tk (100 + 5) cMm. Ha paguorpaduyeckom cHUMKe (paguo-
rpamme) c nsobpaxeHuem atoro QI cpeaHee 3HavyeHne rpagauun ceporo B LimppoBoM U3obpaxeHUn JormkHO GbiTb Gonb-
we 50 % oT MakcumarnbHOro 3Ha4eHWA rpagaummn ceporo, 3Hadenne SNR gomkHo npeebiwarb 100 — ANSA cTaHgapTHBIX
CUCTEM C pasmepoM nukcens ot 80 MKM BKAIoY., nn 70 — ANsi CUCTEM C BBICOKMM paspelleHUeM ¢ pasMepoM nukcens
MeHee 80 mkMm. BasoBoe npocTpaHCTBEHHOE paspellieHne npuMeHsiemMoii LmdpoBoii cuctembl [cM. dopmyny (C.1)], ns-
MepeHHOe Ha NPOBEPOYHOIA paiuorpaMme, a Taioke HaCTPOMKN CUCTEMBI, JOIMKHBI ObITh 3anUcaHbl B NPOTOKONE KOHTPOA.

BasoBoe npocTpaHCTBEHHOE pa3pelleHne AeTekTopa Ans CR-cuctem JOMKHO 6bITb U3MEpPEHo B NepneHANKyIsip-
HOM W NapannensHOM HarnpaeneHusax No OTHOLLEHUIO K HanpasneHuto ckaHMpoBaHUs nasepHoro nydva. Hambonebluee n3
ABYX 3HAYEHMI JOIHKHO BbITb NCMIONB30BAHO Kak pesynsTupytoliee 6asoBoe paspelueHue feTektopa (SR, nnn SRbdetecmf).
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a — M306paxeHne Ha paguorpadmyeckom cHumke (pagmorpamme) QI 4BYXNPOBOAOYHOMO TUna

b — Mpodmnb QI A4BYXNPOBONOYHOIO TUNA, YCPEAHEHHbINA, KaK MUHUMYM, No 21 NnHWUK

C — YBeNnyeHHbI Npodhnib NpoBonoYHbIX nap D7 n D8  d— Cxema pacyeTa OTHOLLEHUS [ly6uHbI BNaAyHbI K MMKam Ha
npodmne pacnpeaeneHns 3HaueHwii rpagaumii ceporo (dip):
dip =100 (A+ B-2C)/(A+ B), %

D7, D8 — 3HaueHus IQI ABYXMPOBO/IOYHOIO TUMa; X — paccTosHne; Y — ammTyda

PucyHok C.1 — TlMpumep oueHkn 1Ql ABYXNPOBOMIOYHOrO TMMa C NoSlyYeHHbIM 3Ha4YeHeM rnokasaresns kadecrsa no 1QI —
D8, coOTBETCTBYIOLLMM NEPBOV Nape NpPOBOJIOYEK C OTHOLLEHMEM [Ty6UHbI BNaAWHbl K NUkam Ha npodhune pacnpegene-
HWS 3HaYeHU rpagaunii ceporo (dip) meHee 20 %

[Nsi NOBbILEHNS TOYHOCTU B M3MEPEHUM 3HaUYeHMi SRb nnn SRhbdetector, 3HaueHne 20 % OTHOLLEHUS! TYyGWHbI Bra-

AVHbI K NKaM Ha npodoune pacnpegeneHus 3HadeHunii rpagauuii ceporo (dip) pekoMeHgyeTca nosyvaTb MHTepnossumei
rNyouH MOAYNSLMN ANSi COCEAHMX NapHbIX NPOBOJIOYEK.

Ha pucyHke C.2 npefcraBneHa cooTBeTCTByoLWan npoueaypa Ans CR-CUCTEMbI C BbICOKUM paspeLLeHneM.
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a— [padmk yyacTka n3mepeHHoro npodunsa QI 4ns cucTemMbl BbICOKOrO pa3peLueHns ¢ onpegeneHHbIMy raybnHamm
mogynaumm (dip)

b — VHTepnonaumsa 3aBUCUMOCTU F1y6UHbI MOAYNSALMKM OT AnameTpa napHbIX NpoBooYek (4na onpeseneHns SRb).
3HauveHune 20 % onpepensieTca u3 nepeceveHnst ¢ nuHuen 20 %, B pesynbTaTe yero iSRb =66 mkm

PucyHok C.2 — lNpuvep onpegeneHns MHTepnonpoBaHHOro 6a3oBoro NpocTpaHCTBEHHOro paspelueHus (iSRbdetector)
nyTeM MHTEPNOASAUUN M3MEPEHHON rNy6uHbl mogynsummn (dip) 4ns cocegHMX NapHbIX NPOBOMOYEK

[ns pacyeta Toukn nepecedenuns ¢ 20 % nnHWeld, Kak nokasaHo Ha pucyHke C.2, 3aBUCUMMOCTb F1y6VHbI MOAYNALMN
(dip) oT aMameTpa NPOBOJIOYKN PEKOMEHAYeTCs annpoKkCMMMpoBaTb MOJIMHOMOM BTOPOro nopsgka. [ns uHTepnonsauum
[JO/DKHBI UCNO/b30BaTLCA 3HAYEHUS TOJILKO GObLUE HYNA.

WHTepnonvpoBaHHoe 3HaveHne SRb (cM. pucyHok C.2) JO/MKHO ObITb 3aperncTpMpoBaHo, Kak «MHTepnosiMpoBaH-
Hoe 3HauyeHne SRb», nwm «iSRbdetector». Mo cornacoBaHnio Mexay WU3roToBUTENIEM U 3aKa3UMKOM 3TO 3HauYeHue MOXeT
NCMOo/b30BaTbCA BMECTO HEMHTEPMNO/IMPOBAHHOIO 3HavyeHns SRDb.
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Mpunoxexue D
(obsa3arenbHoe)

OnpegeneHne MMHUMarbHbIX 3HAYEHWI rPagauum ceporo npu npumeHeHnn CR

D.1 Onpepnenenne SNRy no SNR

measured

Mpoueaypa M3MepPeHUs1 OTHOLLEHNSI CUTHa-LyM noapobHo onucaHa B 1ISO 16371-1:2011 (nognyHKT 6.1). Uame-
peHHoe OTHOLWeHWe curHana K wymy, SNR ... .o 06bIMHO onpeaenseTca Ansa obnactu pasmepom 20 x 55 nukceneit
(obnactn nHTepeca) Kak OTHOLLEHWE NTMHEapW30BaHHOIO CpeAHEero 3HayeHus rpagaunmn ceporo K ero cTaHfapTHOMyY OT-
KNOHeHWto, kak onucaHo B ISO 16371-1:2011 (noanyHkT 6.1.1). JluHeapusoBaHHoe 3Ha4YeHWe rpagaluu ceporo npsmo
NponNopLUMOHanbHO A03e U3NyYeHUs B U3MepsieMoi obnactu uHTepeca (ROI) u paBHO Hynio AN HEIKCMOHUPOBAHHLIX
obnacteil. 3TOT noaxoA A0rKeH ObITh BbIOpaH Ana naMepeHns SNRy.

MpumedaHue— LLnpuHy obnactu namepenua SNR pekomeHgyetca orpaHnuuTb 20 nukcensamu. [nuHa mo-
XeT 6biTb 6onee unu paeHa 55 nukceneid. Mpu Gonbluei AnNMHe NoBLILIAETCA TOUHOCTL U3MepeHuss SNR. OcobeHHo aTo
BaXXHO, €CNK C NOMOLLbIO MporpaMMHoro obecrnedeHmns onpegenserca MeguaHa sHadeHnit SNR no nUHUAM, kak onucaHo
B ISO 16371-1.

Mpy 0ANHAKOBBLIX 3KCMO3NLIMSAX Hepeskue LMpoBbie CUCTEMBI OCTUrAlOT 3MEPEHHbIX 3HayeHuin SNR, koTopoe
BbllLE, YEM Y PE3KUX cMCTEM, HO UMetoT Honee HM3Kylo adppeKTMBHOCTE 0BHapyxXeHuss Menkux gedekToB. [oaTomy us-
MepeHHoe SNR npuBoauTca K 6a30BoMy NpOCTpaHCTBEHHOMY pa3pelueHnto. CUCTEMbI C OAMHAKOBLIM HOpMariM3oBaHHbLIM
SNR umMeloT 0gnHaKoByio CNOCOBHOCTb BU3yanusaLmu Merkux AeTanen.

Hopmanusauus ocHOBLIBaeTCA Ha 3Ha4eHUn 6a30BOro NpocTpaHCTBeHHOro paspelueHns CR-cuctemsl (SRy,), npe-
LOCTaBNEHHOM W3roTOBUTENEM UK onpefeneHHOM Mofb3oBaTterneM rno npoueaype, onMcaHHom B npunoxeHum C.

Bce sHaueHuss SNRy onpegenstotca cnegytowum obpasom:

88,6um
SR,

Ecnu 3HayeHne 6a30BOro NpOCTPaHCTBEHHOMO paspelLeHWst BBEAEHO B MHCTPYMEHT NporpamMMHoro obecnedeHns
 4ns namepeHus soigeneHa ROI, sHaveHne SNRy o6bIUHO onpejenseTcs nporpaMmmMHbLIM ofbecnedeHnem HaroTosuTens
CcUCTEMBI.

Ecnn 6binv nameHeHs! Ntobble mapameTphbl ckaHepa, Takue Kak pasMep NUKCeNsi, CKOPOCTb CKaHMpOBaHWUA U (Urn)
TUN 3anomMuHatoWwen NnacTuHel, TpebyeTca HoBas kBanudukauna CR-cucTemsl nyteM UamepeHusa 6a3oBoro NpocTpaH-
CTBEHHOTO paspelleHns SRy,

B tabnuue D.1 npueseHbl sHadeHmus SNRy 1 npeobpa3oBaHue B HeHopManusoBaHHble 3Hadenus SNR ans CR-cuctem
¢ pasHeiMu napameTpami SR,. Monb3osaTens MOXeT onpeaeniTs no Tabnuue D.1 npeobpasosanHble 3Havyenna SNR, npu-
MeHsieMble BMeCTo 3HadeHuii SNRy, ecnn nporpaMmHoe obecneveHne U3roTouTena He onpegenset sHadequs SNRy.

SNRy = SNReasured X (D.1)

Ta6nuuya D.1— Tpebyemble 3HaueHNs SNR o4 req AN BbIOPaHHLIX CR-cucTem ¢ pasnuyHeiMi SRy, aKBUBareHTHbIe
SNRy

MapameTp cUcTEMBI CucTeMa C BLICOKUM paspelleHneM CraHgapTHas cuctema
Mokasatens no 1Ql 13+ 13 12 11 10 9 8 7 6
L BYXMPOBOMOYHOIo TUNa
BasoBoe nNpocTpaHCTBEHHOE 40 50 63 80 100 130 160 200 250
paspelueHne SRy, MKM MKM MKM MKM MKM MKM MKM MKM MKM
Tpebyemoe SNRy, (Tabnuupl 3 n 4) Tpebyemoe SNR .asured
150 65 85 110 135 170 220 270 340 425
120 55 70 85 110 135 180 220 270 340
100 45 60 75 90 115 150 185 225 285
70 35 40 50 65 80 105 130 160 200

D.2 OnpeaeneHne MUHUManbHbIX 3HaUYeHWI rpagaumii ceporo

Tak kak Ans nameperns SNRy Tpebyetcs 3oHa LM poBoro n3obpaxeHns ¢ O4HOPOAHLIM pacnpefeneHnem rpa-
Jauuu ceporo, To npu npoBegeHUn CR-KOHTPONs 0GLEKTOB HEPABHOMEPHOI TOSLLUMHEI, MOXET GbiTh Gonee NpeanoyT-
TeNbHO yKkasaHue MUHUManbHbIX 3HaYeHW rpajaunin ceporo BMECTo MUHUMarbHbIX 3HaveHuid SNRy. Mcnons3sosaHue
pasnu4Horo nporpaMmMHoro oGecneveHust o6paboTkn N30GPaxKeHU MOXKET STO YNPOCTMUTb.
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[ONsi M3MepeHnsi KOPPEKTHbIX 3HaYeHNn SNRn u 9KBUBANEHTHbIX 3HAYEHWIA rPafaLnu Ceporo UCXOAHbLIM YC/OBUEM
ABNATCA NIMHEAPU30BaHHbIE YPOBHK CEpPOro. ATO 03HAYAET, YTO 3HAUYEHUS rpafaLnii ceporo A0/MKHbI 6bITb NPSMO NPo-
nopuuoHanbHbl (6e3 cMelleHns) f03e U3/TyYeHUs B laHHOM MecTe CKaHWpPOBAaHHOI 3anoMuHatolei NaacTuHbl. 3To, Kak
npaBuio, NoaAepXnBaeTcsl NPorpaMmMHbIM o6ecneyeHmemM U3roToBUTENS.

3aBucumocTb SNRn 1306paxeHnss OT CpefHero 3HauyeHusl rpajauum Ceporo MOXeT 6biTb MCMo/ib30BaHa
B CR-TEXHOMOIMMW, €CNn He NpoussefeHa 06paboTka M306pakeHnst (Hanpumep, U3MeHeHUst KOHTpacTa, UHBEpCUs U T.4.)
1 CR-cuctema obecneumBaeT IMHeapu3oBaHHbie 3HaUeHus rpagauuii ceporo. B3auMocBsA3b Mexay rpajauusamiu ceporo u
SNRn MOXeT 6bITb UCMO/Ib30BaHA TOMLKO [/151 KOHKPETHOWM KoMBMHALMK TUNa ckaHepa, napameTpoB CKaHMPOBaHUSA, TUna
M Mapky 3anoMUHaOWMX NAacTUH. Mpu M3MEHEHUs HACTPOEK CKaHepa, TakMx Kak pasmep MUKcensl, CKOPOCTb CKaHMpoBa-
HUS, HanpshkeHne POTOYMHOXUTENA WK ycuieHne TpebyeTcsa HOBOE onpejesneHne MUHUMAaNbHOTO 3HauYeHus rpagauum
Ceporo, aKBMBaNEHTHoro Tpeéyemomy SNRn.

MpumeuaHune — Ans CR B3aumMocBA3b Mexay SNRn v cpeaHUM 3HAYeHWeM rpajauun ceporo He 3aBUCUT
OT HACTPOEK HaNPSXXEHUS U CU/bl TOKA A1 PEHTTEHOBCKOW TPYy6GKM € HanpshkeHuem oT 50 kB A0 HECKONbKUX MEraBofibT,
a TaKkke OT raMMa-UCTOYHMKOB. 3TO He NpuMmeHnmMo K DDA-cucTemam. [aHHble KBanMpukauum MUHUMAbHbIX 3HAUYEHI
rpafaumy ceporo, SKBMBA/IEHTHLIX MUHUMAa/IbHLIM 3Ha4YeHWssM SNRN, MOryT 6biTb MCMO/b30BaHbl MpY NOGbLIX YCIOBUAX
3KCMO3WLMU, YKa3aHHbIX B nMpuioxeHun C.

[nsa onpegeneHvs MMHUMaNbLHOTO 3HAYEHWUA rpajaunm Ceporo, 3KBUBANEHTHONO MWHMMasbHOMY 3HavyeHuio SNRn
no tabnuuam 3 unu 4, MoXxeT OGbiTb MPUMEHEHA NOCNeA0BaTENbHOCTL AEACTBUIA, ONUcaHHasa B nepedncrexmax a) — d):

a) BbINO/IHNTBL 3KCMNOHMPOBAHME CTYNEeHYaTOro KIMHa, kak nokasaHo Ha pucyHke D. 1 PekomeHayeTcs MCNoNb30BaTb
CTYMNeHYaTblil KIUH CO CTyNeHaMu 60NbLUONW nnowaamn Ana npefoTepaleHns adpekToB 3aTeHeHns. PekoMeHayeTcs, YTo-
6bl CTyneH4yaTblli KNUH NOTHOCTBIO NepekpbiBan LUNgpoBoe N306paxeHne aeTekTopa.

b) I3mepuTb cpegHee 3HavyeHne rpagaumm ceporo u SNRn Ha KaXAoW CTyneHu, Kak nokasaHo Ha pucyHke D.2.

¢) MoctponTtb rpadmk 3aBucumocTn namepeHHoro SNRn (SNR) oT cpegHero 3HavyeHusa rpagaunii ceporo (cMm. pu-
cyHok D.3).

d) OnpefennTb aKBUBANEHTHOE MUHUMA/IbHOE 3HAYeHWe rpajauun ceporo Ans MuHuManbHoro Tpeéyemoro SNRn
ONa cneundukaumm B cooTBeTCTBMM € Tabnuuamun 3 wim 4. B Tabnuue D.2 npuBegeH npumep.

7— peHTreHoBckas Tpybka; 2 — MefHblii unbTp; 3 — Ko/Mmartop, 4 — MefHbI cTyneHuartblin KnH; 5 — kacceTa ¢ IP

PucyHok D.1 — Cxema Ana onpefeneHusi aKkBUBasIeHTHbIX 3HaYeHU rpagauuii ceporo CR-cucTeMbl ansl Tpedyembix
MUHUMa/IbHbIX 3Ha4YeHnin SRNn (no Tabnuuam 3 nnn 4)
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PucyHok D.2 — Pe3ynbTaTbl U3MEPEHUA CpefHero 3HadyeHusa rpagaunii ceporo n SNRn Ha cTyneHun m3obpaxeHus
CTyneH4yaToro KanHa

Ta6nunuya D.2— MNpumep cneundurkaumm MUHUMaNbHbIX 3HAYEHWA rpagaunmn ceporo (paccmartpvBaTb COBMECTHO C
pucyHkom D.3)

Tpotyoe SNRn  COFTOCTBYUY e e CorTorarmuye v o
150 1250 2 500
120 1015 2 030
100 590 1180
70 270 540
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median single line mean: 1015
median single line stdev: 5.624
unnnormalized SNR: 181

basic spatial resolution (mm): 10,13

Normalised SNR: 121

1— n3MepeHHoe 3HaYyeHne Ha CTYMeHYaToM KIMHE; 2 — KpuBasi, annpoKCMMUpYoLas pesynbTaTbl U3MEPEHUI Ha CTyNeHYaToM K/VHE;
X — 3HaueHue rpagaunu ceporo GV; Y — HopmanunsosaHHoe SNRn

MpumMmeyaHune — 3HayeHna rpagaLlmnini ceporo MoryT 6biTb YKka3aHbl Kak 3KBUBa/IEHTHbIE Pa3/IMYHbIM 3HAYEHUAM
SNRn gnsa npumeHsemoro CR-ckaHepa, napaMeTpoB CKaHMpoBaHWA (Hanpumep, HacTpolika ycuneHusa 1) ntuna IP.

PucyHok D.3 — Ipaduk 3aBucumoctn SNRn ot CpefHNX 3HavYeHuli rpagaumnii ceporo no M3MepeHnsiM B COOTBETCTBUM C
pucyHkom D.2

MonyyeHHoOe 3HayYeHue rpagauny ceporo MoXeT OblTb NMPUHATO ANS OnNpeAesieHns MUHMManbHOro 3HavyeHusa rpaja-
umn ceporo (GVmjn) CR-cuctembl aHa/sioTMyHO MUHWMasbHOW ONTUYECKOW MIOTHOCTU MMIEHKU B NJIEHOYHOW paguorpadun
(cMm. pucyHok D.3).

B kayecTBe anbTepHaTMBbI BbllleONUCaHHOW npoueaype, 3anoMmuHawowas nnactuHa (IP) moxeT 6bITb 3KCNOHUPO-
BaHa MocsiefoBaTesibHO C pasHoi akcnosmuunei (MA MWH) (815 PEHTTEHOBCKMX MCTOYHMKOB) WM BPEMEHEM 3KCMO3uLuu
(Ana raMmMa-uCcTOYHMKOB). DKCMO3MLMN PEKOMEHAYETCS BbINOMHATL MPU TEX Xe YCNOBUAX, Kak onucaHo B npuaoxexun C.

JlononHnTenbHble 3KpaHbl AN NAACTUHBI U3 CTaN UM alOMUHUA OO/DKHbI yCTaHaBAMBaTLCA nepej KacceToi nnm
KOHBEPTOM AN 3anoMuHaroLwel nnacTuHbl, ecan 3To NPUMeEHSAeTCsa ANS paguorpaduyecknx CHUMKOB (paguorpamMmm) us-
aennii. MuHnmarnbHble 3HadeHus rpagauun ceporo GVmn Ao/kHbl 6biTb ONpeAeneHbl No LMdpoBsIM pagnorpadmuyeckum
CHMMKaM (pagnorpammam) Kak aKBUBa/IEHTbl 4OCTUTHYTbIX U TpebyembiX SNRn unu SNR (cMm. pucyHok D.3), kak nokasaHo
B Tabnuue D.1.

HeT HeobxoaumocTn namepaTb 3HavyeHns SNR unm SNRn Ha paguorpadumyecknx cHUMKax (pagumorpammax) usge-
WA, ecnun B 06N1acTN MHTepeca Ha pagmorpaduyeckom CHUMKe (paguorpaMme) NPoAyKUuy Besfe AoCTUraeTcs ykasaHHoe
MWHUMaNIbHOe 3HayeHue rpagaumm ceporo GvVmin.

[ns 6onblueil TOYHOCTU pEeKOMeHAyeTCs YepTUTb AnarpaMmy, Kak nokasaHo Ha pucyHke D.3.

Ecnm MuHMManbHble 3HaveHus rpagaumm ceporo (GVmin) ncnonb3oBaHbl B cneuudukaunm, 10 JOMKHbI GbITb A40-
KYMeHTUpOBaHbl TOYHble HacTpolikn CR-ckaHepa u cooTBeTCcTBYOWMI TUN IP.

OKOHYaTeNbHY0 cneyndukaymMio MUHUMAasbHbIX 3HAYEeHWIi rpajgaunm Ceporo pekoMeHAyeTcs npeAcTaBuTb B BUAe
Tabnuupl, Kak NokasaHo Ha npumepe Tabnuubl D.2.

HekoTopble CUCTEMbI CKAHUMPOBaHUA MOryT o6ecneynBaTb CHUXEHHble 3HavyeHnss SNRn npy o4yeHb 60/1bWINX 3HaYe-
HUAX rpajauun ceporo U HU3KUX HacTpolikax ycuneHus. Ecnu ato umeeT MecTo, TO AO/DKHbI 6biTh yKasaHbl MakcuMalb-
Hble YPOBHU rpajaunn ceporo, KOTopble He AO0/IKHbI MpeBbiaTbCs.
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lMpunoxeHue E
(cnpaBouHoe)

3HaueHua rpagauum ceporo. Obuwme 3amevyaHus

E.1 BBegeHue

B komnbloTepHON paguorpadun 3sHadeHus rpajaLymn ceporo MOryT UCMONb30BaTbCA ANA Nepefadn 3puTenbHOro
BOCNPUATURA (BUAUMOCTH) Kak DYHKLMM KOHTpacTa U wymMa u3obpaxeHus (SNR unu sHaueHue rpagauun ceporo Ucnonb3y-
€TCA BMECTO ONTMYECKOIA NMOTHOCTU U KNacca MITeHOYHOR CUCTeMbl B MIIEHOYHON paguorpadun); NosToMy NnuHeapu3oBaH-
Hble UCXOAHLIE 3HAYEHUA rpajiaLumn ceporo UCMONbL3YITCA AN U3MEPEHNS KONMYecTBa UsnydYeHns, NPoHUKaLWero Yepes
onpegeneHHyto obnactb nagenus. Mpu stom ana 12-6utHoii CR-cucTeMbl, 3HaueHue rpagauum ceporo «0» cooTBeTcTByeT
fose uanydyeHna «0» (6enoe Ha HeraTUBHOM U306paxeHUU paguorpaduryeckoil NNeHKN), a 3HaYeHne rpagaLun ceporo
«4095» cooTBeTCTBYET HaChILLEHHOMY AETEKTOPY (YepHoe Ha HeraTUBHOM U3obpaxeHun paguorpaddu4eckon NNEHKN).

N3mepeHna sHaveHwnid rpagaunii ceporo m SNRy AOMKHbI BIMOMHATECA C UCMONb30OBaAHUEM COOTBETCTBYHOLUX
WHCTPYMEHTOB NporpaMMHoro obecneveHuns, KoTopble ONpeAensioT ycpeAHeHHOe 3HaYeHne rpajaunin ceporo (cpefHee
3HadeHue) B npegenax ROl u/iunu SNRy, KOTOpoe SBNSETCH OTHOLLEHWEM YCPEAHEHHOro 3HaYeHUs rpajauuii ceporo K
CTaH4apTHOMY OTKNOHEHWUIO 3HaYeHNi rpagaumii ceporo B npegenax ROI. [Ina Konu4yecTBEHHbIX U3MEPEHUA MUHUMaNb-
Has obnacTe n3obpaxenusa ROI gomxHa cogepxatb 1100 nukceneii (T.e. 20x55 nukcenei, cm. 1ISO 16371-1).

MpuMedaHune —WM3amepeHHble 3HAaYEHUA rpajaLyii ceporo 3anoMUHaLLMX MNacTUH NPAMO NPONOpLUOHans-
Hbl SKCMO3ULMOHHOM A03e ANA 3afaHHOro KavyecTsa (Tuna, napameTpoB) nanyyeHus. KoadpduymeHT nponopunoHansHo-
CTV MeXZy [030i U 3Ha4YeHMEM rpagaLnmn ceporo onpeaensaeTcs BHYTPEHHUMU (ANEeKTPOHHBIMU) HACTPOWKaMun yCUneHnus
CKaHepa, CBOWCTBaMU (HOTOYMHOXUTENS, a Takke CBOWCTBaMU aHanoro-4udpoBoro npeobpasosaTtensa (HanpuMmep, Ko-
nn4ecTtBOM 6uT). Mpwn NOGBIX U3MEHEHUSAX STUX NapaMeTpoB TpebyeTcs HOBoe onpeferneHne MUHUMAanbHbIX 3HaYeHWUN
rpagauuini ceporo, Kak nokasaHo B npunoxeHun D. HekoTopble cucTeMbl BbiAalOT 3Ha4YeHUs rpajauuii ceporo B nora-
PUPMUYECKOR 3aBUCUMOCTA UK B BUAE KBAAPATHOrO KOPHA UM HOPMUPOBaHHLIX BEMUYUH C HEU3BECTHLIM HYNeBbIM
3Ha4yeHneM. STV 3Ha4eHUs JOIDKHBI BbiTb NMMHeapU30oBaHbl U CBA3aHbI C AEACTBUTENBHLIM HYNIEBLIM 3HAYEHNEM (COOTBET-
CTBYIOLLIMM HYNEBOR SKCNO3ULIMOHHOW A03€), B MPOTUBHOM Cllydae 3HavYeHUsi rpajiaLium ceporo He MOryT TpaKToBaTLCA Kak
SKBUBANEHT OMTUYECKON MITOTHOCTU NAEHOK M He MOryT BbiTb Ucnonb3oBaHbl Ans usmeperdnit SNR unu CNR. 3HaveHuns
rpagaunit ceporo u SNRy A0MKHLI GbiTh onpeaeneHbl 40 No6oi Mg poBoii dunsTpauun Uudgposoro paguorpacuyecko-
ro CHUMKa (paguorpaMmbi).

E.2 KoHTponb wymoB

Mpu 3KCNo3nLUUM B HEONTUMASBbHBIX YCNOBUAX, U306paXeHna Npu KOMNbIOTePHOI paguorpadun CTaHOBATCA «3a-
WYMIEHHBIMKUY. YpeamepHblii Wwym nsobpaxennsa npn CR (Huskne SNRy unn CNR) MOXET cTaTk CYLLIECTBEHHBIM MPensT-
CTBUEM AN AOCTUXEHUSI TpeBoBaHWi K kadecTBy n3obpaxeHus.

HeonTumanbHble ycrnoBus, KoTopele cnepyeT usberatb, BKNIOYAKOT nepeducnenns a) — f):

a) Huskune akcno3nLMOHHBIE A03bl OT PEHTTEHOBCKOro UNU ramma-ucTodHuka npusoasat K mansiM CNR. CNR Bos-
pacTaeT HeMWHENHO € yBenUYeHUeM 3Kenosuuynmn (MA-¢ unu Nbk-MnH) 10 MakcuMarnbHOro AOCTUXUMOro 3Ha4YeHus us-3a
CTPYKTYPHOrO LUyMa (LyMa ¢ PUKCUPOBAHHON TEKCTYPON) NPUMEHAEMBIX JETEKTOpOB.

b) 3anomuHatowme nnacTuHel (IP) reHepupyloT WyMbl U306paXeHUs U3-3a BHYTPEHHER CTPYKTYpbl KpUCTansos,
YYBCTBUTENBHOW K U3MTyYEHUIO, U LLIEPOXOBATOCTU NOBEPXHOCTU. 1N BLICOKOKAYECTBEHHOW pagunorpadum pekoMeHayeTcs
BbIbUpaTh 3anoMuHarowme nnacTuHel (IP) ¢ HU3KUM CTPYKTYPHBIM LLIYMOM (MenKo3epHUCToro Tuna). Narotosuternto pexo-
MeHAYyeTCs NPeACcTaBUTL MHOpMaLMIo 0 MakcuMansHom gocturaemom SNRy cuctem ckaHep-IP.

¢) MatpuyHble yudposble geTekTopbl (DDA) reHepupyioT LWYM BCNeACcTBUE pasfUYHbIX CBOUCTB ETEKTOPHbLIX 3ne-
MeHTOB. OHW MOTYT BbITb BEIPOBHEHbI C NOMOLLbIO NPOLEAYpLl HaCcTPONUKN. CoBpeMEeHHbIe METOALI HACTPONKN NO3BONAIOT
JOCTUYb OYeHb Bbicokue 3HadeHUa SNR. Tepmudeckue u gpyrne apdekThl, a TakKe orpaHM4eHHoe BpeMsa 3KCNo3uuum
Npu NOMyYeHNN HaCTPOEUHBIX U306paKeHNIA, orpaHnynBatoT 3¢hPeKTUBHOCTL HACTPOMKKM, U HEBONLLUIOK OCTaTOUHbIN WYM
€ PUKCUPOBAHHOI TEKCTYPOI COXpaHsAeTCS.

d) LyMbl reHepupytoTCA HEKOTOPLIMU MaTepuanamu, TakUMU Kak BLICOKOHUKENeBLIe CrnaBbl UNU MaTepuansl ¢
LLIEpOXOBATON MOBEPXHOCTLIO. LLYM MOXET 3aTpyAHUTL BUAUMOCTb MENKUX AedeKTOB U flaxke YMEHbLUUTL nokasaHue 1Ql.

e) OBpaTHo-paccesHHOe U3Ny4eHWe BHOCUT CYLLECTBEHHLIA BKNaj B 3Ha4eHUsA rpagaLmu ceporo B U3obpaxeHunsax
1 B WwyM. Mockonbky o6bIMHO 3TO He cnocobCTBYET KOHTpacTy paauorpaduyeckoro nsobpaxenusa (CNR), sugumocts 1Ql
CHWXaeTcs.

f) MpW CNULWKOM BBICOKOW 3HEPIUN U3NYHEHUA NONYYAETCA HU3KMIA KOHTPACT Npu MOCTOSIHHOM YpPOBHE LWyMa (ANs
TOro e 3Ha4YeHWs rpagauuu ceporo). Ms-3a atoro ymeHsblwaetca CNR u, cnepgosatensHo, BuaumMocTs IQI. 3To MoxeT BbiThb
CKOMMEHCUPOBaHO yBeNMYeHueM TpebyemMoro 3Ha4yeHuUs rpagaLn ceporo UM yMeHbLUEHUEM HaNpPsKEHNS Ha PEHTIEHOB-
ckoil TpybKe, kak npw nneHouHol paguorpadum (CPI).
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MpunoxeHune JA
(cnpaBouHoe)

CBefeHnsi 0 COOTBETCTBUM CChINIOYHLIX MEXAYHAPOAHbIX U €BPONENCKUX CTaHOAPTOB
MeXrocyaapCTBEHHbIM CTaHAAPTaM

Ta6bnuya OAA1

O603Ha4YeHne CCbINTOYHOTo MexayHapoa- CTeneHb O6o03Ha4YeHne N HaMMeHoBaHue COOTBETCTBYIOLLEro
HOro (eBpOI‘IeVICKOFO) CTaHAdapTa COOTBETCTBUA MeXrocygapcCTBeHHOro ctaHaapTa
ISO 5576 — *
ISO 9712 — *
ISO 16371-1 — *
ISO 19232-1 — *
ISO 19232-2 — *
ISO 19232-4 — *
ISO 19232-5 — *
EN 12543 (all parts) — *
EN 12679 — *

* COOTBETCTBYIOLLMI MEXIOCYLapCTBEHHEIN CTaHAAPT OTCYTCTBYET. [lo ero yTBEpXAeHUs peKOMEHAYETCS UCTONb30-
BaTb NEPEBOZ Ha PYCCKMIt A3bIK JaHHOTrO MEXAYHAapPOAHOro, éBPONeRcKoro cTaHaapTa.
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(1]
(2]
(3]
(4]

(3]
6]

(7]

(8]
(9]

ISO 5579

ISO 5580

SO 19232-3

EN 444

EN 12681
EN 14784-2

EN 25580

ASTM E1000
ASTM E2445

[10] ASTM E2446
[11] ASTM E2597
[12] ASTM E2698
[13] ASTM E2736

[14] ASTM E2737

FOCTISO 17636-2—2017
Buonuorpadusn

Non-destructive testing — Radiographic examination of metallic materials using film and X- or gam-
ma-rays — Basic rules

Non-destructive testing — Industrial radiographic illuminators — Minimum requirements (KoHTponb He-
paspyLatoLuii — Heratockonbl ANA NpoMbILLNEHHOW paguorpadun — MuHumansHele TpeboBaHus)*

Non-destructive testing — Image quality of radiographs — Part 3: Image quality classes for ferrous
metals

Non-destructive testing — General principles for radiographic examination of metallic materials by
X-and gamma-rays

Founding — Radiographic examination

Non-destructive testing — Industrial computed radiography with storage phosphor imaging plates —
Part 2: General principles for testing of metallic materials using X-rays and gamma rays

Non-destructive testing — Industrial radiographic illuminators — Minimum requirements
(ISO 5580:1985) (KoHTporb HepaspyllawLWwuii — HeraTockonbl AnS NPOMBLILUNEHHOR paguorpa-
U — MuHUManbHble TpeboBaHns )

Standard guide for radioscopy

Standard practice for qualification and long — Term stability of computed radiology systems
Standard practice for classification of computed radiology systems

Standard practice for manufacturing characterization of digital detector arrays

Standard practice for radiological examination using digital detector arrays

Standard guide for digital detector array radiology

Standard practice for digital detector array performance evaluation and long-term stability

* OdpyunanbHblil NepeBod 3TOro cTaHjapTa HaxoauTtes B GefepansHoM MHGDOPMALMOHHOM POoHAE CTaHaapToB.
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