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Mpepgucnosune

Lienn, oCHOBHble NMPUHLUMbI Y OCHOBHOM NOPSA0K NpoBeAeHWA paboT Mo MeXrocyaapCTBEHHOW CTaH-
fapTu3auun yctaHosneHbl B FTOCT 1.0—2015 «MexrocyAapCcTBeHHas cucTema craHjaptusaumm. OCHOBHble
nonoxexua» n FOCT 1.2—2015 «MexrocyfapcTBeHHas cuctema craHgaptusaumu. CtaHgapTtbl Mexrocygap-
CTBEHHble, NpaBuia, pekoMeHAaLuy No MexXrocyapcTBeHHOl cTaHaapTu3aumn. Mpasuna paspaboTku, npu-
HATUS, OBHOBNEHWUS N OTMEHBI»

CBefleHust o ctaHgapTe

1 NOArOTOB/IEH TexHuyeckum koMuTeToM no ctaHgaptusauun TK 357 «CtasibHble 1 YyTryHHble TPyObl
1 6annoHbl». HerocyaapcTBeHHbIM 06pas3oBaTesibHbIM yupexaeHneM LONoNHNTEeNbHOro NPod)eccMoHanbHo-
ro obpasoBaHus «HayuHo-y4ebHbIl LeHTp «KOHTponb u guarHoctuka» («HYL, «KoHTponb n gnatocTuka»)
1 OTKPbITbIM aKLMOHEPHBLIM 06LLEeCTBOM «PoccuiAickunii Hay4yHo-nccneaoBaTenbCKuii MHCTUTYT TPpY6HOI npo-
MbiwneHHocTu» (OAO «PocHUTW») Ha ocHOBe COGCTBEHHOrO NepeBOAa Ha PYCCKUA A3bIK aHr10A3bI4HOM
BEpCUM cTaHfapTa, yKa3aHHOro B NyHkTe 5

2 BHECEH TexHuyeckum komuteTom no ctaHgaptusaunu TK 357 «CtanbHble U YyryHHble Tpyobl ©
6ann10HbI»

3 MPUHAT MexrocyfapCTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTposiorum u ceptudukauuu
(npoTokon oT 12 gekabps 2017 r. No 104-I1)

3a NpuHATME NPOrosI0CoBasIN:

Kperkoe HavmeHoBaHWe cTpaHbl o MK Kosi crpaHbl no MK CoKpaLLeHHoe HaviMeHOBaHVIE HaLWOHaUTbHOMo opraHa
(UCO 3166) 004—97 (UCO 3166)004-97 1o CTaHAapPTM3aLMN
ApmMeHus AM MuH3KOHOMYWKM Pecny6nnkn ApMeHus
Benapycb BY FocctaHgapT Pecny6nuku Benapycb
Knprunsuns KG KblpreisctaHgapt
KazaxcTtaH Kz locctangapT Pecny6nuku KasaxctaH
Poccus RU PoccraHgapt

4 TMpukasom PefepanbHOro areHTCTBa Mo TeXHUYECKOMY pPeryimpoBaHuio U MeTposorum ot 1 mapTa
2018 r. N? 111-cT mexrocygapcTBeHHblli ctaHgapT FOCT ISO 17636-2—2017 BBeAeH B AeliCTBME B kKa4ecTBe
HalMoHabHOro ctaHgapTa Poccuiickoin degepaumm ¢ 1 Hos6ps 2018 T.

5 HactosAwuin ctTaHgapT MAeHTUYEH MexayHapogHoMy ctaHgapTy ISO 17636-2:2013 «KoHTponb cBap-
HbIX LLUBOB HepaspyLawwuii. Pagnorpadmnyecknii KOHTpob. YacTb 2. MeToAbl PEHTFEHOBCKOIO M raMMa-n3ny-
YeHusa ¢ npumeHeHveM UM poBbix feTekTopos» («Non-destructive testing of welds — Radiographic testing —
Part 2: X- and gamma-ray techniques with digital detectors». IDT).

MexayHapoaHblii cTaHfapT paspabotaH EBponelickum kommuteToMm no ctaHgapTusauun CEN B coTpya-
HuYyecTBe ¢ TexHMYeckum komuteTom no ctaHgaptusauun ISO/TC 44 «Csapka U pOACTBEHHbIE MPOLIECCHI»,
nogkommteTom SC5 «KOHTPOMb U MCCNegoBaHNe CBapHbIX LWIBOB» MexAyHapoAHOW opraHvM3auun no cTaH-
naptusaumm (ISO) B cooTBeTCTBUM € CornalieHmem o TeEXHUYeCKOM coTpyaHudectse mexay 1ISO n CEN (Beh-
CKoe cornatlueHue).

B komnnekc ctaHgapToB ISO 17636 nog o6wmM HanmeHoBaHueM «Hepaspywarwmii KOHTPOb CBap-
HbIX LWBOB. Pagmorpaduyecknii KOHTPONb» BXOAAT:

-yacTb 1. MeTofpbl PEHTIeHOBCKOro 1 raMmma-nusfiydeHusi C NpYMeHeHNeM NJeHKu,

- yacTb 2. MeToApbl PEHTFEHOBCKOro M raMMa-n3nyyeHuns ¢ npuMeHeHneM LndpoBbIX AeTEKTOPOB.

HanmeHoBaHWe HacTosLLEro ctaHjapTa U3MEHEHO OTHOCUTE/IbHO HauMEHOBAaHUSA yKa3aHHOro Mexay-
HapoAHOoro cTaHgapTa Ans npusegeHus B cootsetcteue ¢ FOCT P 1.5 (nyHKT 3.5).

Mpy NpYMeHeHMn HacTosLWero cTaHaapTa pekoMeHAyeTCs NCMNOoNb30BaTh BMECTO CCbIIOYHBIX MEXAy-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLME UM MEXrocyfapCTBeHHbIe CTaHAapTbl, CBEAEHUA O KOTOPbIX Npu-
Be/ieHbl B [OMO/HUTENILHOM NpUoxeHun JA

6 BBEJEH BIEPBbIE
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MHopmauns 06 U3MEHeHUsIX K HacToswemMy cTaHgapTy nybnunkyeTcs B eXerogHom (no coctos-
HUIO Ha 1sHBaps Tekyllero rogqa) MHPOPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHgapThl», a opuuu-
abHbIA Te KCT U3MEHEHNIi 1 NoNpPaBoK — B eXeMeCAYHOM MH(DOPMaLNOHHOM yka3aTesne «HauuoHanbHble
cTaHgapTbl». B cnyyaB nepecMmoTpa (3aMeHbl) AN OTMEHbl HACTOALW ero ctaHgapTa COOTBETCTBY-
lowee yBegomneHve 6yaeTt onybavkoBaHO B Gnvxaiilem Bbinycke MHGOPMaLMOHHOIO ykasatensa «Ha-
LMOHanbHbIO CTaHdapTbl». CooTBeTCTBYO W ana nHpopMaums, yBefoMIeHNe N TeKCTbl pasmelialnTcs
Takxe B MHpopMaLMOHHON cucTeme 06LLEr0 MOMb30BaHWA — Ha othuumanbHoM caiite ®epepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryIMpoBaHnio U MeTponorum BceTtn MHTepHeT (Www.gost.ru)

© CtampapTtuHdopm. 2018

B Poccuiickoli ®eaepaunn HacToswuii cTaHgapT HE MOXET 6biTb MOTHOCTBIO UM YACTUYHO BOCTPOU3-
BEAEH, TMPAXUPOBAH 1 pacnpocTpaHeH B KayecTBe ouLuanbLHOro n3faHus 6e3 paspelieHns degepanbHo-
o areHTCTBa No TEXHUYECKOMY PEerympoBaHuio U MeTposorim
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M E X T OCUY A APCTUBETHH®bB W CTAHOAPT

HEPA3PYLIAKLWMA KOHTPONb CBAPHbLIX COEAVUHEHNI.
PAANOIPAGUYECKNI KOHTPO/b

YacTb 2
Cnocobbl peHTreHo- 1 rammarpaunyeckoro KOHTpPONA ¢ NpUMEHeHneM LU POBbIX AETEKTOPOB

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

[ata BBegeHns — 2018—11—01

1 06nactb NpMMeEHeHUS

HacTtoswwii ctaHAapT ycTaHaBIMBAET OCHOBHbIE CMOCOGbLI PaANOrpadueckoro KOHTPOSIS C LesbIo COo3-
[aHusl YCNOBWIA 4151 9KOHOMUYHOTO MOJYUYEHUs] HAAEXHbIX U BOCMPOU3BOANMBIX PE3y/bTaTtoB. Cnocobbl KOH-
TPO/ISi OCHOBaHbI Ha 06LLieNpU3HaHHbIX NPaKTUKax U hyHAaMeHTaIbHOi Teopuu.

HacToswwii ctaHgapT npuMeHUM ans L poBoro pagnorpariyeckoro KOHTPOsi coeanHeHuii meTan-
JIMYECKNX MaTEPUAsIOB, BbINO/IHEHHbIX CBAPKON NAaBMEeHNEM, @ UMEHHO A/ KOHTPO/IA CBAPHbIX COeANHEHN
JIMCTOBOro npokaTta 1 Tpy6. Mog Tpy6oii B HACTOSALLEM CTaHAAPTE NOHUMAIOT MI06ble LIUANHAPUYECKUE NOJble
Tena, Takve Kak Kopryca KOT/I0B, COCyAbl NoJ faBNeHUeM, HanopHble Tpy6onpoBoab! U T.M.

MpumeuvaHune — HacToswWwuil cTaHLapT COOTBETCTBYET [6j.

Hactosiwmii ctaHfapT ycTaHaBnvMBaeT TpPeboBaHWA K LMGPOBOMY PEHTFEHO- U rammarpacmyeckomy
KOHTPO/IIO CBApHbIX COeAMHEHW  NMCTOBOro npokata U Tpy6 AnA o6HapyxeHus AedeKTOB KOMMbIOTepPHOM
paavorpadueii (CR) nnn pagnorpadueii c npuMmeHeHneM LupoBbIX MaTpuyHbIX AeTekTopoB (DDA).

Lindbposble aeTekTopbl 06ecneymsaloT nosayyeHme LMpPoOBOro N306paxKeHnss Co 3HaYeHUsAMU rpagauum
ceporo (GV), KOTOpoe MOXHO NPOCMOTPETb U OLEHWUTb C MOMOLLbI0 KOMMblOTepa. HacToswmii cTaHaapT onpe-
JenseT pekomeHAyeMmblii NopsAAoK Bbibopa AeTekTopa 1 npoueaypy paguorpadunyeckoro KOHTpons. Beibop
KOMMblOTEpa, NPOrpamMMHOro obecneyveHnsi, MOHUTOPA, NPUHTEPA 1 YCNOBUSA NPOCMOTPA BaXHbl, HO He AB/SA-
10TCS NpeAMeTOM pacCMOTPEeHUs HacTosLero ctaHgapTa. Npoueaypa, ycTaHOBNEHHas HacTosALWMM cTaHaap-
TOoM. obecneyrBaeT MUHUMalbHble TPeb6OBaHNA K pagnorpatnyeckomMy KOHTPO/I0, NO3BONSALWME NoydYaTb
uncbpoBble paguorpaduyeckme CHUMKM (paanorpaMmbl) C YyBCTBUTE/IbHOCTBI KOHTPOJIS, 3KBUBANEHTHO
yCTaHOBJ/IEHHOI B ISO 17636-1 ana nneHoYHO paguorpadmu.

B HacTosLWwem cTaHAapTe He yCTaHOB/EHbl YPOBHY NPUEMKV A8 N06bIX MHAVKAUNA, 06HaPYXEHHbIX Ha
LUMbpoBbIX pagunorpadunyeckux CHUMKax (paguorpamMmmax).

Ecnu no cornacoBaHuio Mexay W3roToBUTENEM W 3aKa3uMKOM MPUMEHSIOTCA 60/ee HU3KMe KpuTepuu
KOHTPO/IA, TO BO3MOXHO, YTO MOJIy4EHHOE KauyecTBO OyfeT CyLeCTBEHHO HUXe, YeM B Ciyvae CTPororo npw-
MeHeHUsi Tpe6oBaHU HacTosLero craHaapTa.

2 HopmaTtuBHbIe CChbl1KK

[na npyMeHeHMsa HacTOsILLEro cTaHAapTa HeO6GX0AVMbI CNeAYHOLWME CCbIIOYHbIE CTaHAApTbl. AN He-
[aTUPOBaHHbIX CCbINIOK UCMOJb3YHOT NOC/eAHEE U3JaHNE CCbIIOYHOTO AOKYMEHTa, BK/IOUYas BCe M3MEHEHUS
K HEMY:

ISO 5576, Non-destructive testing — Industrial X-ray and gamma-ray radiology — Vocabulary (KoHTponb
HepaspyLawLwuii. NMpoMbIlNEeHHAn pagnosIorus C NCNob30BaHUEM PEHTIEHOBCKMX 1 ramma-nyyeid. Cnoeapb)

M3paHue oduynansHoe



FOCT ISO 17636-2—2017

ISO 9712. Non-destructive testing — Qualification and certification of NDT personnel (HepaspyLwatowuii
KOHTpOnb. KBanudukauma n attectaums nepcoHana)

ISO 16371-1. Non-destructive testing — Industrial computed radiography with storage phosphor imaging
plates — Part 1: Classification of systems (Hepaspywatowuii KOHTPOsb. MNpPOMbILIIEHHAS KOMMbIOTEPHAs pa-
aunorpadums ¢ hochopHbIMK NAacTUHaMy ANA XpaHeHus nsobpaxeHus. Yactb 1. Knaccudukaums cuctem)

ISO 19232-1, Non-destructive testing — Image quality of radiographs — Part 1: Image quality indicators
(wire type) — Determination of image quality value (KoHTponb HepaspyLuatoLuii. KauectBo n3obpaxeHuii Ha
paguorpacunyecknx cHumkax. Yacte 1. OnpegeneHve 3HayeHWss kayecTBa M306paKeHUs C NOMOLLbIO NPOBO-
NIOYHbIX UHAVKATOPOB)

ISO 19232-2. Non-destructive testing — Image quality of radiographs — Part 2: Image quality indicators
(step'hole type) — Determination of image quality value (KoHTponb Hepaspywatwmii. Kauectso nsobpaxe-
HUSA Ha paguorpadmyecknx cHuUMKax. Yactb 2. OnpegeneHne 3Ha4eHuss kadecTsa M306paKeHns ¢ NCNob30-
BaHWEM MHAMKATOPOB KayecTBa M3obpaxeHusa Tuna wwar/otsepctune)

1ISO 19232-4, Non-destructive testing — Image quality of radiographs — Part 4: Experimental evaluation
of image quality values and image quality tables (KoHTponb Hepaspywatowmii. KauecTBo nsobpaxeHnii Ha
paguorpatmnyecknx CHUMKax. Yactb 4. QkcnepyMeHTasibHan oLueHKa 3HaueHWin kayecTBa 1306paxeHus n Ta-
6/11Lpl KayecTBa U306paxeHns)

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 (KoHTponb HepaspyLatowuii. Kaue-
CTBO U306paXkeHNs Ha PeHTreHOBCKMX CHUMKax. YacTb 5. OnpefeneHne 3Ha4eHns HOPe3KoCTn N3obpaxeHuns
C UCNOMb30BaHeM nokasaTeneli KayecTsa U3obpaxeHns Tuna AynaeKCHOro NpoBoga)

EN 12543 (all parts). Non-destructive testing — Characteristics of focal spots in industrial X-ray systems
for use in non-destructive testing (HepaspyLluatumii KOHTPONb. XapakTepucTuka POoKyCHbIX NATEH B MPOMbILL-
NIeHHbIX PEHTTEHOBCKUX YCTaHOBKaX A8 HepaspyLlualoLero KOHTPOs, BCe YacTu)

EN 12679, Non-destructive testing — Determination of the size of industrial radiographic sources —
Radiographic method (HepaspyLatowmii kKOHTponb. OnpefeneHne pasMepoB NPOMbILLIEHHbIX pajuorpacgu-
YeCKMX UCTOYHMKOB. Pagunorpadmyeckuii metosa)

3 TepMuHbl 1 onpepeneHns

B HacTosweMm craHjapTe npuvMeHeHbl TepMuHbl no ISO 5576. a Takxe cnegyolime TepMUHbI C COOT-
BETCTBYIOLUMMN ONpeseneHnsMu:

3.1 komnbloTepHas paguorpagusa CR; cuctema ¢ 3anoMuHatruieii pocopHoil naacTuHol (com-
puted radiography CR. storage phosphor imaging plate system): MonHoueHHas cucTema, Bkvawwas B
cebsa 3anoMuHaroLyo hoctopHyto nnactuHy (IP) 1 cooTBETCTBYHOLLEE YCTPOWCTBO CUNTLIBAHWSA (CKaHep um
cunTbiBaTeNb), KOTOPOEe nNpeobpasyeT nHgopmauuio ¢ IP B Lucposoe nsobpaxeHuve.

3.2 3anomuHaowas gochopHas nnactuHa IP (storage phosphor imaging plate): ®oTocTumynupye-
MbIli NIIOMUHECLEHTHbIV MaTepuas, CnocobHbIli XpaHUTb CKpbITOE paanorpaduyeckoe n3obpaxeHne obbekTa
KOHTPONSA 1 NoJ, BO3AeiiCTBMEM UCTOYHMKA KPACHOro CBeTa C COOTBETCTBYIOLLEA A/IMHOW BOMHbI reHepupyto-
LM NIOMUHECLEHLMIO (CBEYEHME) NPONOPLMOHANbHO NOMOLEHHOMY U3YYEHNIO.

MpumeyaHune — BcnyyaB koMnbloTepHON paguorpaduu IP ncnonb3yeTtcs BMecTo naeHku. Mpu onpegenexnun
€cnoco60B, CBA3a@HHbIX C PasMepoM WUCTOYHUKA MU POKYCHbIM paccTosiHueM. IP Ha3biBaeTcs geTektopom, T.e. SDD —
paccTosiHne OT UCTOYHMKA U3NYYEHUA [0 AeTeKTopa.

3.3 cuctema ¢ maTpuyHbiM UM poBbiM foTokTopoM; DDA-cuctema (digital detector array system):
ONeKTPOHHOE YCTPOICTBO, Npeobpasylollee MOHU3NPYIOLWEee WAV NPoHMKalLWwee M3fydyeHne B MaccuB OT-
[eNbHbIX aHasIoroBbIX CUrHaNOB, KOTOPbLIA No3fHee oundpoBbIBAETCA W NepefaeTca Ha KoOMMNbloTep Ans
0TOBpPaXeHNs Kak LMppoBOro n3obpaxeHns, COOTBETCTBYIOLLErO pacnpefenieHunio pagvaLoHHol aHepru,
nepefaHHOl Ha NPMEMHYI0 MOBEPXHOCTb YCTPOICTBA.

3.4 CTPYKTYPHbIA (COBCTBEHHBIN) WYM 3aNOMUHAOLWER NNacTUHbI; CTPYKTYPHbIW wym IP (structure
noise of imaging plate, structure noise of IP): LLym, 06ycnoBneHHbIi HEOAHOPOAHOCTAMU B YyBCTBUTE/IbHOM
cnoe (3epHNUCTOCTbI0) NOBEPXHOCTY 3anoMuHaloLW e NNacTUHbI.

MpumeyaHue 1— locfne CKaHWPOBAHUS IKCMOHWPOBAHHON MAACTUHLI HEOAHOPOLHOCTM NPOSIBASATCA Kak

HaknagblBaloLWMNAcs WyM ¢ (hMKCMPOBaAHHOM TEKCTYpPOil Ha LMdPOBOM N306paxeHnn.
MpuMmeyaHue 2— ITOTLWYM OFpaHNYMBAET MaKCMMarbHOE AOCTMXMMOE KayecTBO LU poBbIX N306paxXeHN,
nosy4veHHbIx Nnpu CR paguorpadumn, 1 ero MoXHO CPaBHWUTbL C 3€PHUCTOCTLIO MIEHOYHbIX U306PAXEHUIA.
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3.5 CTPYKTYPHbIN (COBCTBEHHbIN) WYM MaTPUYHOTO LM POBOro AeTeKTopa; CTPYKTYPHbIA WwyMm
DDA (structure noise of digital detector array, structure noise of DDA): LLlyM, 06yCnOB/E€HHbI pa3nnyHbIMU
CBOWiCTBaMM 3/1eMEHTOB AeTekTopa (nukcenen).

NMpumeyaHune — ocne cHNTbIBAHUA IKCMOHMPOBAHHOI HeHacTpoeHHOV DDA HeOAHOPOAHOCTN NPOSABAAOTCA
KaK HaknafgblBalLWWACs WyM C (PUKCMPOBAHHON TEKCTYpOii Ha LundpoBom n3obpaxernun. NMoatomy ans scex DDA Tpeby-
eTCcs HacTpoiika C MCNoNb30BaHNEM NPOrpamMMHOro obecneyeHuns (NporpaMmHoe obecneyeHne 1 pykoBoAcTea NocTaBns-
toTcs nsrotosuteniem DDA). CooTBeTCTBYIOLWAA NpoLeypa HaCTPONKN CHUXAeT CTPYKTYPHbINA LyM.

3.6 3HayeHue rpagauum ceporo GV (grey value): UncnoBsoe 3HauyeHue NuKcens Ha LUgpoBomM U30-
BGpaxeHun.

MpumeyaHune — IT0. Kak NpaBuIo, paBHO3HAYHO TePMUHaM: 3HaYeHWe MUKCeNsa, OTKANK AeTekTopa, CurHan
aHanoro-umdgpoBoro npeobpasosaTens (LMGPOBOI BbIXOAHOW CUTHA) U CUTHAN AeTekTopa.

3.7 nnHeapn3oBaHHOe 3HayeHue rpagauum ceporo GV|jn (linearized grey value): Yucnosoe 3Ha-
YeHune nuKcens, KoTopoe NPSMO NPOMNOPLMOHANbHO J03€ IKCNO3ULMM AeTeKTopa, NpuHUMatoLlLee 3HavyeHne
HOJb, €CNN IETEKTOP HE 3KCMOHMPOBASICS.

NMpumeyaHune — 3T0. KAK NPaBUIIO, PABHO3HAYHO TEPMUHAM: JIMHEAPM30BAHHOE 3HAYEHWE NUKCESIs U InHea-
pW30BaHHbI cUrHan geTekropa.

3.8 6a30BOe MpoOCTpaHCTBEHHOEe paspeweHne uucposoro getektopa SRbdc,ec,or (basic spatial
resolution of a digital detector): CooTBeTCTBYET NO/IOBUHE U3MEPEHHOI Ha AETEKTOPE UEPE3KOCTU LUdPOBOro
n306paxeHns N athheKTMBHOMY pasMepy NUKCeNs v XxapakTepusyeT HauMeHbLUWA pasMep 06bekTa, KOTopbIi
MOXeT 6biTb paspelleH (0To6paxeH) C MOMOLLbI0 LMPOBOro AeTektopa npu KoadduuneHTe yBennyeHus,
paBHOM eAuHULE.

MpumeyaHnune 1— [na atoro nsmepenus QI AByx1POBOSIOYHOrO TNa pacnosiaraeTca HenocpefCcTBEHHO Ha

LUMhpoBOM fleTeKTope Uan 3anoMuHatoLeli nnacTuHe.
MpumeuvaHnune 2— lMpoueaypa n3aMepeHns nepeskocTn onucaHa B ISO 19232-5. a Takke B [13] 1 [8].

3.9 6a30BOe NpocCTpaHCTBEHHOE pa3pelweHue umdpoBoro nlobpaxeHns SRbima9°® (basic spatial
resolution of a digital image): CooTBeTCTBYeT NO/IOBUHE U3MEPEHHOI MEPE3KOCTV LMIPOBOro N3obpaxeHus
1 3ahheKTMBHOMY pasmepy MUKCeNs 1 xapakTepusyeT HauMeHbLIWi pa3mMep 06bekTa, KOTOpbIi MOXeT OblTb
paspeLueH (0Tob6paxeH) Ha LMhpoOBOM U306paKEHNN.

MpumeuvaHune 1— [OndA 3Toro uamepeHus IQI ABYXNPOBOIOYHOTO TUMa pacnonaraeTcsi HENOCPeACTBEHHO Ha

06beKTe KOHTPOJIA CO CTOPOHbI UCTOYHMKA U3NYyYEHNS.
Mpumeyvanune 2— lMpoueaypa namepeHusa nepeskoctTu onmucarHa B 1ISO 19232-5. a Takxe B [13] 1 [8].

3.10 oTHoweHne curhan — wym SNR (signal-to-noise ratio): OTHoWweHWe CpefHEero 3HayeHns nnuHea-
pV30BaHHbIX 3HAYEHWUI rpajaummn ceporo k CTaHAapTHOMY OTKIOHEHUIO NIMHEeapU30BaHHbIX rpajauuii ceporo
(wym) B 06nactu uudpoBOro n3obpaxeHusi, NpeacTaBnsAoLWen MHTepec.

3.11 HopmMann3oBaHHOe OTHoweHne curHan — wym SNRn (normalized signal-to-noise ratio): OTHo-
weHune curHan — wym (SNR), npuBefeHHoe K 6a30BOMY NpOCTpaHCTBEHHOMY paspelleHunto (SRb), nsmepen-
Hoe HenocpeACTBEHHO Ha LMGPOBOM M306paxeHun n (Mn) BbIYNCIEHHOE C UCMONb30BaHNEM V3MEPEHHOTO
SNR (SNRmeasulea) no chopmyne

SNRn —SWRmeasured 88.6 miaw
SRb
3.12 OTHOWeHne KoHTpacT — wym CNR (contrast-to-noise ratio): OTHOLWEHWEe pa3HOCTN CpeaHUX ypoB-

Hell cUrHanoB Mexay ABYMsi 06/1aCTAMU N306paXKeHNs K yCpeJHEHHOMY CTaH4APTHOMY OTK/IOHEHWIO YPOBHe
CUTHasIoB.

MpumeyaHne — OTHOLWEHNE KOHTPACT — LLUYTU ONWUCbIBAET KOMMNOHEHT KauecTBa 1306 paxeHns n npubAnsnTenb-
HO 3aBUCUT OT NpPou3BeAeHUa paanorpaduyeckoro koadduumeHta ocnabnenns n SNR. Heo6xogumo, 4To6bl, KpOME CO-
oTBeTcTBYlolWero CNR. undpoBoii paguorpaguryeckuii CHAMOK (pagmorpamma) uMen HepeskocTb UM 6a3oBOe NPOCTPaH-
CTBEHHOE paspelleHune, 4oCTaTOuHble A4S pa3pelleHuns (0ToGpaxeHns) aNeMeHTOB N3enusi, NpecTaBNsIOWNX UHTepec.

3.13 HOpMann3oBaHHOe OTHOLWeHWe KoHTpacT — wym CRNn (normalized contrast-to-noise ratio):
OTHoweHune KoHTpacT — wym (CNR), npuBegeHHoe K 6a30BOMY NpocTpaHCTBEHHOMY pa3pelleHuto (SRb),
nN3MepeHHoe HemnocpefCcTBEHHO Ha LMpoBOM M306paxeHun n (Mn) BbIYNCNEHHOE C UCMO/Ib30BaHNEM U3-
mepeHHoro CNR no hopmyne
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3.14 acpchekT HanoxeHus (aliasing): ApTedakTbl, KOTOpbIE NOABAATCA Ha U306paXKEHUN, KOTAA BXOA-
Has NPOCTPaHCTBEHHasA YacToTa Bbile, Yem CnocobHas BOCNPON3BOANTLCA Ha BbIXOAE.

MpumeuyaHne — SPDEKT HANOXEHUS YACTO NPOSBAAETCS B BUAE 3y6UaTbIX UM CTYNEHYATLIX YYaCTKOB JIMHUIA
WM MyapoBbIX MosoC.

3.15 nukcenb agpa ckonneuunsa CKP (cluster kernel pixel): AedekTHblii (M10X0) NUKCENb, UMEIOLLWIA
MeHee NSATU CoCeAHUX KOPPEKTHO (DYHKLMOHUPYHOLLNX NUKCENEN.

MpumevyaHne — NogpobHee o nnoxux nukcensx n CKP cm. [11].

3.16 HoMuHanbHasa TonwmHa t (nominal thickness): TonwmHa oCHOBHOro MeTanna 6e3 yyeTta 0NyCcKoB
Ha M3roToB/ieHue.

3.17 n3meHeHne npocBeynBaeMoil TonwmHbl At (penetration thickness change): MiameHeHune Tonwum-
Hbl N3-3@ Yrna NpPoXoXAeHWs Myyka no CPaBHEHUIO C HOMUHATbHOW TONLLMHOWA.

3.18 npocBeunBaemas TonuwmHa w (penetrated thickness): TonwwnHa matepuana B HanpaBneHUn nyy-
Ka M3nyyeHus, BbluMcnsieMas Ha OCHOBE HOMWHANbHOM TOJILLMHBI BCEX NPOCBEYMBAEMbIX CTEHOK U U3MEPEH-
Has BAONb LEHTPanbHOI OCy Nyyka n3nyyeHus.

3.19 paccTosiHue oT o6bekTa KOHTposa Ao geTektopa b (object-to-detector distance): Han6onblee
paccTosiHne Mexay NOBEPXHOCTbI 06bekTa KOHTPONA CO CTOPOHbI UCTOYHMKA WU3/yHEHUSI N YyBCTBUTENbHOM
NOBEPXHOCTbIO fleTeKTopa BAO/b LeHTpanbHOM OCK Nyyka U3nyyeHus.

3.20 pa3mep nctouHuMKa d (source size): Pasmep akTVBHOIN 4acTW UCTOYHMKA U3NYYEHUS UK pasmep
hOKyCHOr0 nATHa.

MpumevaHne — Cm. EN 12679 nnn EN 12543.

3.21 paccTosiHMe OT UCTOYHMKA M3nydyeHusa o netektopa SDD (source-to-detector distance): Pac-
CTOSIHME MeXAy NCTOYHUKOM U3/Ty4YeHWs 1 AeTEKTOPOM, U3SMEPEHHOE B HanpasB/IeHUN LieHTPabHOl OCu nyyka
n3nlydyeHmns (hoKycHoe paccTosiHue).

MpunmevyaHne — SDD =f+b.

rae f— paccrosiHMe OT NCTOUHMKA U3/TyYeHUst 40 06bEKTA KOHTPOS;
b — paccTosiH/e OT 06beKTa KOHTPONSA 40 AeTekTopa.

3.22 paccTosiHMe OT UCTOYHUKA U3NyvyeHns A0 o6bekTa KoHTpons f (source-to-objoct distance): Pac-
CTOSIHWE MEXAY UCTOYHUKOM M3/TyYEHUS N CTOPOHON 06beKTa KOHTPONS, 06paLLeHHON K MCTOYHUKY (fanbHel
CTOPOHOI OT AeTekTopa), M3MepeHHoe BAO/b LieHTpasibHOM OCK NyyKa U3NyYeHuns.

3.23 HapyxHbIii gnameTp DO (external diameter): HOMWHaNbHbIA HapYXHbI AnameTp Tpyobl.

3.24 reomeTpuyeckoe ysenunyeHune v (geometric magnification): OTHOWEHNE pacCTOAHUS OT UCTOYHU-
Ka n3nydeHus Ao getekropa (SDD) k pacCTOAHMIO OT UCTOYHMKA U3TyYeHNsa A0 obbekTa KoHTpons (/).

4 O603Ha4YeHuUs N cokpaw,eHus
B HacTosiLem cTaHgapTe npuMeHeHbl 0603HayYeHNs 1 cCoKpalleHus, NnpuBefeHHble B Tabnuue 1.

Tabnuuya 1— O603HaYEHNA U COKpaLLEHNUs

O6mvaHC
Hve wm GO 3HaueHve
mpaLeHe
6 paccTosiHue oT 06bekTa KOHTPOnA 0 feTekTopa
6' paccTosiHMe OT 06bekTa KOHTPONSA A0 AeTeKTopa, U3MepeHHoe NepneHAnKyNsipHO 06bEKTY KOHTPONS
d pasMep UCTOYHUKA U3yveHus, (DOKYCHOro NATHa
D* HapyXHblii guameTp
paccTosHNe OT NCTOYHUKA U3NTyYeHUsa A0 06bekTa KOHTPONs
r paccTosiHMe OT UCTOYHMKA M3/yYeHUss 0 0O6beKTa KOHTPO/SA, U3MEepPEHHOEe NepneHAnKyNspHO 06BbEKTY

KOHTpPONA
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OkoHuYaHve Tabnuubl 1

Coo3viae
HVi< WM CO-
KpaLLeHve

SNR
SNRh
t
nl
uG
4i

n<t

nTt

CKP
CNR
CNRn
CR

DDA
P

lo]]
s
SDD

SRft

SRbdM=clor
SR"mage

HAZ (3TB)

3HayeHvie

OTHOLLEHUE CUTHAN — LUYyM
HOpPMasnM30BaHHOE OTHOLLUEHWE CUTHAN — LUIyM
HOMWHaNbHas TONLWMHA

VN3MEHEHVE NPOCBEYNBAEMOI TONLMHBI
reoMeTpuyeckas HepeskocTb

CO6CTBEHHAsH HEPE3KOCTb AETEKTOPHON CUCTEMbI, 38 UCK/KOUYEHNEM /TI06O0V TEOMETPUYECKON HEPE3KOCTH,
n3MepeHHas Ha LiMPOBOM U306paXeHUn Npu pacnonoxeHumn IQl AByXNpoBOIOYHOTO TUNA Ha feTekTope

Tpebyemas Hepe3KoCTb N306paxeHns, U3MepeHHas Ha LuppoBOM M306paxeHNn B NIOCKOCTN 06bekTa
KOHTPO/IS ¢ moMoLbto IQl 4BYXNPOBOMOYHOIO THNa

CymMMapHasi HepesKoCTb M306paxeHusi, BKIOYAOLas reoMeTPUYECKY0 HEpPEe3KOCTb. M3MepeHHas Ha
LMHPOBOM M306paXEHUN B MIOCKOCTY AeTekTopa ¢ NoMoLblo IQl ABYXNPOBOMIOYHOrO TUNA, pacnono-
)XEHHOTO Ha MOBEPXHOCTU 06bEKTA

reomeTpuyeckoe yBennyeHve

npocseynsaemas ToNWMNHA

nvKcenb AApa ckonaeHns

OTHOLUEHME KOHTpacT — LyM

HOpMasiM30BaHHOE OTHOLLUEHWe KOHTpacT — LyM
KOMMNblOTEpHas paguorpadus

fAeTekTop

MaTpUUHbIA LM poBOI feTekTop
3anomuHatowas pocopHas nnactnHa
MHAMKATOP KayecTBa M306paxeHns

VUCTOYHWK N3NTyYeHnst

paccTosiHie OT NUCTOYHUKA U3NyYeHns 40 AeTekTopa

6a30B0e NPOCTPAHCTBEHHOE pa3pelleHne, onpejeneHHoe ¢ NoMoLLbo K01 ABYXNPOBOIOYHOIO TUNa, Npu-
NerawLLero K 4eTekTopy

6a30B0e NPOCTPAHCTBEHHOE pa3pelueHne LgpoBoro geTektopa

6a30B0€ NPOCTPAHCTBEHHOE paspelleHne, onpesesieHHoe ¢ NoMoLLbIo QI ABYXNPOBOIOYHOrO TUMNA, pac-
NOJIOKEHHOTO Ha 06bEKTE KOHTPO/IA CO CTOPOHbLI UCTOYHMKA M3/yUeHus

30Ha TepMUYECKOro BAnAHUA

5 Knaccugukaumsa cnoco6oB pagmorpadmnyeckoro KOHTPOAS U NPUHLUNbI
KoMneHcaumm

5.1 Knaccudukaumns

Cnoco6bl paguorpagMyeckoro KOHTPOIS AeNAT Ha ABa knacca:

- knacc A: OCHOBHble CMOCO6bI;

- Knacc B: yny4leHHble cnocobbl.

Cnocobbl knacca kayectsa B ncnonb3ytoT, Korga nsobpaxeHue knacca kayectsa A MOXeT OblTb HeAo-
CTaTO4YHO YyBCTBUTENbHBIM A8 0OHapYXeHNs AedIEKTOB.

Mo cornacoBaHMio MeXAy N3roTOBUTENEM U 3aKa34MKOM BO3MOXHO NprvMeHeHue cnocoba paguorpadu-
YECKOro KOHTPO/IS BbIlle Knacca B nyTem ykasaHusi Bcex He06X0AMMbIX NapamMeTpoB KOHTPO/IS.

Bbi6op cnocoba pagnorpadyeckoro KOHTPOAs A0/MKEH ObITb COrnacoBaH Mexay U3rotToButenemM u 3a-

Ka34ynkom.
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Tem He MeHee NMpu UCNob30BaHMK CNOCO60B Knacca A 1 knacca B cOOTBETCTBEHHO BUAUMOCTb Aedek-
TOB C MCNOMb30BAHMEM MJIEHOYHOW UK UMdpPOBOI paguorpacumn skBMBaneHTHa. BugumocTtb gomkHa 6biTb
JOKa3zaHa C MOMOLLbI0 UHAMKATOPOB KayecTBa n3obpaxerusa (IQI) B cootBetcTBMM € ISO 19232-1 mnm I1SO
19232-2 n 1ISO 19232-5.

ECnn no TeXHUYEeCckrM MAN NPOM3BOACTBEHHbIM NMPUYMHAM HEBO3MOXHO BbIMOMIHUTL OAHO U3 YC/IOBUA,
yKasaHHbIX 415 K1acca B. HanpyMep TN UCTOYHMKA U3NYyYeHUs NN PAcCTOSTHUE OT UCTOYHUKA U3/TyHeHUs [0
06beKkTa KOHTPONA f, TO Mexay M3roToBUTENEM U 3aKa3YMKOM MOXET ObITb COr1acoBaHo, 4To AaHHOe YCnoBue
MOXeT ObITb NPUHATO, Kak 418 knacca A. MNoteps YyBCTBUTENBHOCTW KOHTPOS A0/KHA OblTb KOMNEHCMpPOBa-
Ha yBesiMyeHneM MUHMUMasbHOro 3HaveHus rpagaunn ceporo U SNRn gna CR. unn SNRn gna DDA-cucTemsl
(pexomeHpyeTcs yBenuueHne SNRn Ha koadhduuneHT 6onee 1,4). Mpy noayyveHUn nyylei YyBCTBUTEbHO-
CTN, yem TpebyeTcs Ana knacca A. 06bEKT MOXHO cUMTaTbh NPOKOHTPOIMPOBAaHHBLIM MO knaccy B. ecnm no 1QI
[OCTUTHYyTa COOTBETCTBYIOLWAA YyBCTBUTE/IbHOCTb.

YkazaHHOe ycrioBue He NPUMEHUMO, ecn 6bis10 cneunanbHO yMeHblleHo SDD. kak onvcaHo B 7.6, Ans
cxeM KoHTpona no 7.1.4 n 7.1.5.

5.2 TpuHuunel kKomneHcauuu CPI, CPM wn CPII

5.2.1 O6uwme NonoxeHns

B HacTosilleM cTaHAapTe NPUMEHATCA TpU npuHumMna komneHcauun (5.2.2—5.2.4) ansa gocTuxeHus
[OCTaTOYHOIN KOHTPACTHOW YyBCTBMTENLHOCTM NpU pagnorpadmmn ¢ npuMeHeHnemM L poBbIX AeTEKTOPOB.

Mpu NpuMeHeHUn 3TUX NPUHLUNOB TpebyeTcsA AOCTUXEHUE MUHUMAasIbHOTO OTHOLUEHUS KOHTpacT —
LyM, NpvBEeAEHHOro K 6a30BOMy NMpoCTpaHCTBEHHOMY paspeluenuto geTtektopa (CNRn). ans 06Hapyxusae-
MOro M3MEeHeHUs TONLWMHbI MaTepuana Aw. Ecnmn Tpebyemoe HopManm3oBaHHOE OTHOLLIEHNE KOHTPAcT — LUyM
(CNRn Ha egnHuuy Aw) He MOXET ObITb JOCTUTHYTO M3-3a HEAOCTATOUYHOrO 3HAYEHUS OHOMO U3 CreayLnux
napameTpoB, 3TO MOXeT 6bITb KOMMEHCMPOBaHO yBennueHnem SNR.

5.2.2 CPI

KomneHcauns CHMxeHUs KoHTpacTa (Hanpumep, 3a CYeT MOBbIWEHUSA HanpsXXeHus Ha Tpyobke) nytem
ysenmyennss SNR (Hanpumep, yBenMyeHnemM Toka TpyoKu unv BpemMmeHu 3KCno3uuun).

5.2.3 CPN

KomMneHcauma HefocTaTouHOolM pe3kocTn geTtektopa (3HavyeHme SRb 6onblie, yem cneuyndmumMpoBaHo)
nytem ysenunyeHnsa SNR (ynyyweHve 3HayeHus nokasatens no IQl Ha o4HY NPOBOIOYKY WU/ CTYMNEHbKY C OT-
BEpPCTUEM A5 KaukOoW HedocTaloLlwen napbl Npososoyek QI AByXNPOBOIOYHOIO TUMa).

5.2.4 CPIlI

KoMneHcauusi yBenuMueHUss MeCTHOW WHTEPMNONSALMOHHON HepesKoCcT! B pe3ynbTare KOPPEeKTUPOBKM

nnoxux nukceneit DDA nyTem yBennyeHus SNR.

5.2.5 TeopeTnyeckme 0CHOBbI

[nsa manbix pasmepoB AedekToB (AW 3HAUYNTENIbHO MEHbLUE W) 3TV MPUHLMUMIBI KOMNEHCALUN OCHOBaHbI
Ha cneaytoLeli annpokcMmaumn:

CNRn " MetfSNR
Aw SRb

roe c — KOHCTaHTa;
pB( — 3adhekTMBHbIA KOachULMEHT ocnabneHns, KOTOpbIi 3KBUBaNEHTEH KO3(D(PMLMEHTY KOHTPACT-
HOCTU MaTepuana;
CNRn — Hopmanu3oBaHHoe CNR. M3MepeHHoe Ha LdpOBOM N306paKeHUN.

6 OcHOBHble NOATOTOBUTE/IbHbIE Onepauun n TpeﬁOBaHVIﬂ

6.1 3awmuTa oT MOHU3NPYIOLLETO U3NYyUYEHNUS

BHVMAHWE — O6nyyeHue no60i yactu Tena YenioBeka PEHTFEHOBCKUM WU ramMa-usnyyeHu-
eM MOXEeT 6biTb Ype3BblYallHO ONacHbIM ANS 340p0OBbSA. B cryyae Mcnonb3oBaHWSA PEHTIEHOBCKOIO
o6opyaoBaHUA MM UCTOYHUKOB PafMoakTMBHOMO M3slydyeHns HeobxoaMmo cobnwpaTb COOTBETCTBY-
olmne TpeboBaHNA 3akoHogaTeNbCTBA.

Mpy “cnonb3oBaHUM MOHU3UPYIOLLETO U3/yYeHUss HeobXxoAumOo CTporo cobnwgatb MecTHble, diene-
panbHble UM MexayHapoaHble npasuia 6e3onacHocTu.

6
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6.2 MoarotosKka NOBEPXHOCTU M cTaauA Npou3BoACTBA

Kak npasuio, noarotoBka NOBEPXHOCTU He TpebyeTcs, HO B Cllyyae ec/ivm COCTOSHUE NMOBEPXHOCTU UK
HanmMune MOKPbITUA MOryT co3faTb MOMEXV Mpu BbIBAEHUN AedeKTOB, NOBEPXHOCTb A0/HKHA ObiTb r1agko
3auvLLeHa un ¢ Hee A0/KHO 6bITb YAaneHo NokpbiTue.

Ecnu cneundvkaumsa Ha NpoayKL M0 He oroBapuBaeT NHOe, TO LM poBol pagnorpadyecknii KOHTPOb
[O/MKEH NPOBOAMUTLCA MOC/Ee 3aBepLUEHUSI BCEX NEPBUYHBIX TEXHOMOTMYECKUX OnepaLmii npom3BoacTea (Ha-
npvMep, 3a4NCTKN UM TEPMUYECKO 06paboTKu).

6.3 PacnonoxeHne cBapHoOro wBa Ha paguorpauyeckoMm cCHUMKe (paguorpammo)

Ecnu Ha uuchpoBom pagmnorpadmyeckom cHUMKe (pagumorpammMe) He 0To6paxatoTCsl rpaHuLbl CBapHOro
LBAa, TO C K&X/A0W CTOPOHbI LWBa cnefyeT NOMEeCTUTb MapKMPOBOYHbIE 3HAKU BbICOKOM NAIOTHOCTU.

6.4 NpeHTndukauuna paguorpadmyeckmnx CHUMKOB (pagumorpamm)

Ha kaxfblii yuacTok 06bekTa, KOHTPOIMPYEMOro Npu MOMOLLY LUCPOBOI paguorpaduu, cnegyeT no-
MeCTUTb MapKNpPOBOYHbIEe 3HAKU. M1306paXeHUs 3TUX 3HAKOB [O/IKHbI ObITb M0 BO3MOXHOCTU 0TO6paXKeHb! Ha
LUMPOBOM pagnorpadMyeckom CHUMKe (paguorpamme) 3a npegenaMu 30HbI KOHTPOIS U JO/MKHbI o6ecneyn-
BaTb OHO3HAUYHYIO UAEHTUMKALMIO yYacTKa.

6.5 MapkupoBska

Ha 06bekTe KOHTPO/IA AO/MKHA ObiTb BbIMOIHEHA MOCTOSIHHAs MapKMpPOBKa, 4YTOObI 0b6ecneynTb Hanu-
yne ToYek oTcueTa A1 TOYHOTO ONpeaesieHNs MOMOXEHNSA KaXAoro L poBoro paguorpagmyeckoro CHUMKa
(papguorpammbl) (HanpyMep, Havano oTcyeTa, HanpasfeHve, naeHTUUKaLus, MepHblii Nosc).

Ecnwn csolictBa matepvana u (Mav) yCnoBua ero akcrnjyatauum He Mo3BONST HAHECTU NOCTOSHHYHO
MapKMpOBKY, MOJIOXEHNE MOXHO 3aperMcTprpoBaTh C MOMOLLbI0 TOYHOFO 3CKM3a Unu poTorpacum.

6.6 MepekpbiTUE LN POBLIX N306paxKeHui

Ecnu pagvorpadunyeckuii KOHTPO/Ib y4acTka CBapHOro LUBa NPOU3BOAMUTCA ABYMS UW 60nee oTAe NbHbI-
MU fieTekTopamu (3anoMuHaloLWrMK NaacTMHaMun), OHU A0/KHbI NepekpbiBaTh ApYr Apyra ans obecneveHns
MOJIHOTO OXBaTa BCE 30HbI KOHTPONS.

BbinosiHeHWe 3T0ro ycnosus A0/MKHO ObiTb NPOBOPEHO MO MApKMPOBOYHOMY 3HAKy U3 mMaTepuana Bbl-
COKOIi NJIOTHOCTK, Pacnosio)KeHHOMY Ha NOBEPXHOCTV 06beKTa KOHTPO/A, KOTOPbIA f0MKeH 0TO6pasnTbLCs Ha
KaxxaoM undposom nsobpaxeHun. Ecnv pagmorpaduueckme cHUMKM (paguorpaMmMbl) NonyyvatoTca nocnego-
BaTe/IbHO. MApPKMPOBOYHbIA 3HAK BbICOKOM MIOTHOCTM AO/MKEH ObITb BUAEH Ha KaXAoMm paauorpaduyeckom
CHUMKe (paguorpamme).

6.7 TUNbl 1 NONTIOXEHNA NHANKATOPOB KayecTBa M306pa)Keva

KauyecTBo n3o6paxeHus cnefyeT nNpoBepATb C NMOMOLLbI0 MHAMKATOPOB KayecTBa uzobpaxeHus (1QI)
cooTtBeTcTBYOWMX 1ISO 19232-5 1 ISO 19232-1 unn ISO 19232-2.

B cooTBeTCTBMM C npoLeaypoii, onucaHHol B npunoxeHun C. 4ns8 npoBepkn 6a30BOro NpoCTPaHCTBEH-
HOro paspelueHuns L1 poBoi AeTEKTOPHON cucTeMbl TpebyeTcs usobpaxeHue |Ql AByXNPOBOMIOYHOIO THNA.
[lns npoBepkM COOTBETCTBMSA 060pYAOBaHWS CUCTEMbl TpeboBaHUSAM, ykasaHHbIM B Tabnuuax B.13 n B.14
(npunoxeHue B), B 3aBMCMMOCTM OT MpOCBeYMBaEMON TO/LWMHbLI Matepvana 40/MKHO ObiTb onpegeneHo 6a-
30BOE MPOCTPAHCTBEHHOE pa3pelleHne Uau nokasaTtesb KayecTsa n3obpaxeHus no 1Ql AByXNPOBOIOYHOIO
Tuna. Mpu atom QI ABYXNPOBO/IOYHOIO TWMNa JO/MKEH ObITb pasmelleH HenocpeACcTBEHHO Ha LMdpoBOM fe-
TekTope. MNpumeHeHne IQI aByxnpoBosoyHoro tmna (no I1ISO 19232-5) npu nonyyeHun pagunorpacmyeckmx
CHUMKOB (pafuorpamm) usgenus He obsasatenbHo. TpebosBaHve 0 nNpuMeHeHun 1QI 4BYXNPOBOIOYHOIO TUNa
JononHuTenbHO K IQlI MPOBOMOYHOrO TvNa npu paguorpadunyeckoM KOHTPOse U3fenus MOXeT ObiTb corna-
COBaHO MeXxay M3rotoBuTenem u 3akaszumkom. MNpu ucnons3osaHun 1QI ABYXNPOBOMOYHOIO TMNA ANA paguo-
rpacnmyecknux CHUMKOB (pafuorpamm) U3fenust oM Jo/mkeH 6biTb pasMellleH Ha 06beKTe KOHTPONSA. Vi3mepeH-
Hoe 6a30BOe MPOCTPaHCTBEHHOEe pa3pelueHne uudpoBoro n3obpaxeHus (SRbimage) (cMm. npunoxenue C) He
[OJ/HKHO NpeBbiWaTbh MakCMMasbHble 3HayeHus, ykasaHHble B Tabnuuax B.13 u B.14 (npunoxexue B) gns
npoceBeyYnBaeMbix TOJLWMH MaTepuanoB. B kauecTBe npocBeynBaemoli TOMWMHBI MaTepyana C OAVHOYHbIM
n3obpaxeHnem o6bEKTa KOHTPONA MPUHUMAETCH TOJLLUMHA OAHOW CTeHKU. Mpn KOHTpO/e yepes ABe CTEeHKW
C [BOliHbIM n306paxeHnem (pucyHkn 11 n 12). ¢ IQI ABYXNPOBOMOYHOIO TUMA, PACNONIOXEHHbIM Ha Tpybe co
CTOPOHbI UCTOYHMKA M3NyYeHus, ANS onpefeneHus TpebyeMoro 6a30BOro NPOCTPAHCTBEHHOIO paspeLleHus
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undpoBoro nsobpaxeHus (SRbiroa9%) no Tabnuuam B.13. B.14 (npunoxeHue B) npoceeunBaemas TonwmHa
maTepuana nNpuHUMaeTcs paBHON HapyXHOMY AnameTpy Tpybbl. BazoBoe NMpocTpaHCTBEHHOE paspelleHue
petektopa (SRbdeleclor) npu KoHTpone yepes fBe CTEHKM C ABOMHbIM N306pPaXeHUeM LO/HKHO COOTBETCTBO-
BaTb 3HAYEHUsIM, ykasaHHbIM B Tabnuuax B.13 n B.14 (npunoxeHue B), BbIGpaHHbIM UCXOAS M3 YABOEHHOM
HOMWHAa/bHOI TOMLWMHBI CTEHKM, Kak NPOCBeYMBaeMoii TONWMHBI MaTepuana.

Ecnn npumeHseTca cnocob reoMeTpuMyeckoro yBennyeHus (cm. 7.7) co 3HaveHnem v > 1,2, 7o IQI aByx-
npoBosioyHoro tuna (cMm. ISO 19232-5) ponxeH 6biTb MCMNOMb30BaH Ha BCeX paguorpauyeckux CHUMKax
(pagnorpammax) nsgenus.

IQl ABYXNPOBOMOYHOTO TUMa AOKEH ObITb PACNONIOKEH NOL HAKMIOHOM B HECKOMbKO rpafycos (OT 2° Ao 5°)
K LMdpoBbLIM CTPOKaM unu ctonéuam unpoBoro n3obpaxeHus. Ecnu IQI pacnonoxeH nog 45° K umdpoBbIM
CTpOKaM unu ctonéuam, noslydeHHbIli HOMep napbl NPOBOoYeK QI AO/MKEH 6bITb YMEHbLUEH Ha eAnHULLY.

KoHTpacTHas 4yBCTBUTENBHOCTb LM POBbIX M306paxXeHuii Ao/mKHa ObiTb MPOBEPEHA C MOMOLLbIO MHAN-
KaTopoB KayecTBa n3o6paxeHus (IQl) B COOTBETCTBUM C KOHKPETHOI 061acTblo NMPUMEHEHUS, KaK yKa3aHo B
Tabnuuax B.1 — B.12 (npunoxeHue B) (cMm. Takke ISO 19232-1 nnm ISO 19232-2).

CootseTcTByOLWME |QI MPOBOMOYHOIO UK CTYNEHYATOrO C OTBEPCTUSAMM TUNA AO/DKHBI ObITh MOMELLEHbI
Ha uccrnegyeMom o6bekTe NpeanoyYTUTENIbHO CO CTOPOHbI UCTOYHMKA N3/TyHEHWUSA B LIEHTPEe 30HbI KOHTPONS Ha
OCHOBHOI MeTasN pAAoM CO CBapHbIM LWBOM. IQI O/MKEH MIOTHO KOHTAKTMPOBATL C MOBEPXHOCTbIO 06beKTa
KOHTpONS. IQ1 fo/mKeH 6bITb PACNONOXEH HA YHacTKe C paBHOMEPHOW TOMLMHOM, XapakTepn3yoLemMcs 0gHO-
poAHbIM pacnpefeneHvem rpagaumin ceporo (CcpefHUx 3HaYeHuin) Ha UMpoBOM N306paKEHUN.

B cootBeTCcTBMM C TUMOM ncnonb3yemoro 1QI cnegyeT paccMOTpeTh cneayloLine cnyvyau:

a) npu nucnosb3osaHun |Ql NPOBOMOYHOrO TUNa MPOBOIOYKN AOJ/IKHBI pacnosiaratbCsa neprneHankynsap-
HO CBApHOMY LUBY. 1 €ro pacnosioxXeHne [O/HKHO rapaHTMpoBaTb, YTO He MeHee 10 MM A/IMHbI MPOBOJIOYKN
BUAVMbI Ha y4acTke C NOCTOSIHHbIM 3HayeHneMm rpagauuv ceporo uam SNRn, KOTOpbIli, Kak npaBuao, pacno-
naraeTcs Ha OCHOBHOM MeTasine B6M3K CBApHOro wWBa. [1a 3KCNo3uLMWiA, BbINOIHAEMbIX B COOTBETCTBUMN C
7.1.6 n7.1.7. IQl NpOBOMOYHOrO TUNA MOXET 6bITb NOMELLLEH NPOBOI0YKAMU NONEPEK OcKn TPY6bl, NPU 3TOM He
pekomeHAyeTCs, YTO6bl OHM NPOELUPOBaINChL Ha N306paxeHe CBapHOrO LLIBA,;

6) npu ncnonb3oBaHuK IQI cTyneH4aToro ¢ OTBEPCTUAMM TUNA OH AO/HKEH pacnonararbca Takum obpa-
30M. 4TOObI OTBEPCTUE TPebyeMOoro pasmepa pacnonarasocb MakcuMasbHO 6/IM3K0 K CBapHOMY LLBY.

[ns akcno3uuwii, BbINOMHAEMbIX B cOOTBETCTBUM € 7.1.6 1 7.1.7. 1QI ncnonb3yemoro tuna mMoxet 6bITb
pacnonoXeH Kak CoO CTOPOHbI MCTOYHMKA W3MyYEeHWs, Tak 1 CO CTOPOHbI geTekTopa. Ecnm IQl He MoryT 6bIThb
NMoMeLLleHbl B COOTBETCTBUM C BblLLIeyKa3aHHbIMU YCIOBUSAMU, TO X MOMELLal0T CO CTOPOHbI fleTekTopa. B atom
cnyyae kavyecTBO n3obpaxeHns cnedyeT onpefenaTb, Kak MUHUMYM OfHOKPaTHO, MyTem CPaBHUTENbHOMN 3KC-
nosnuuu ¢ ogHUM 1QI, NOMEeLLEHHbLIM CO CTOPOHbLI UCTOYHMKA U3Ny4veHus, n IQl, nomMeLleHHbIM CO CTOPOHbI
[JeTekTopa, C BbIMOMIHEHNEM TeX Xe ycnoBuii. Ecnv nepes AeTeKTOPOM NPUMEHSIOTCA unbTpbl (3KkpaHsbl). 1QI
[OJ/KEH GbITb pacnosioxeH nepeg punbTpoM (3KpaHoM).

Mpu akcno3nuusax yepes ABe CTeHKK, korga QI nomeLaeTca Co CTOPOHLI AeTeKTopa, BbilleonucaHHas
npoueaypa He TpebyeTcsa. B aTom cnydyae cnegyet NnpumeHATb Tabnuubl cooTBeTcTBuA B.9 — B.14 (npuno-
XeHue B).

Ecnu 1QI pacnonaraloTcs co CTOPOHbI AeTekTopa, To pagom c IQI cnegyeT noMecTuTb 6ykBY «F», 1 3TO
[O/MKHO 6bITb 3ahKCUPOBAHO B NPOTOKONE KOHTPOSIA.

MaeHTndmnkauoHHble HoOMepa W. Npy NpUMEHEeHUN, CBUHLOBas Byksa «F» He [o/MKHbI pacnonararbcs
B 30HE KOHTPO/IA, 3a UCK/IIOYEHMEM Crlyyas, Korga reometpuyeckas popma 06bekTa KOHTPO/IA He no3sonseT
3TO cAenartb.

Ecnu 6b1nm NpUHATLI Mepbl, rapaHTupyloLine, Y4To Ludposble pagumorpaduyeckme CHUMKY (paguorpam-
Mbl) aHanorMyHbIX 06BLEKTOB KOHTPOMSA UAM UX YYaCTKOB ObINN MOMYYEHbl MPU WAEHTUYHBIX 3KCNO3ULMAX U
mMeToAax 06paboTku, N HET BUAUMbIX pa3Nnyunii B kauecTse N306paxeHuns, TO HeT HE06X0AMMOCTU NPOBEPATH
KayecTBO M306paxeHns AN KaxLoro LMpoBoro paguorpaguyeckoro cHumMka (paguorpammsl). O6bvem npo-
BEPKM KayecTBa M306paKeHUii pekoMeHyeTCa coracoBarb Mexay U3roToBuTeneM v 3akasynkom.

Mpwu akcno3numax Tpy6 HapyxHbiM gnameTpom 200 MM 1 60/1€e 1 C LeHTPasibHbIM PACNOMIOXEHNEM UC-
TOYHMKa pekoMeHayeTcsa pasMellatb Kak MUHUMYM Tpu QI ¢ paBHbIMU NPOMEXYTKaMu Mo OKPYXHoCTU. W3o0-
6paxeHns IQl cuntaloTcsa xapakTepHbIMU A5 BCEW OKPY>XHOCTU.

6.8 MwuHMManbHble 3HaYeHNs nokasaTesneil kayocTBa N3obpaxeHns

B Tabnuuax B.1 — B.14 (npunoxeHve B) nprvBefeHbl MUHMMasbHble 3HAYEHWs NokasaTteneli kavyecTsa
N306paxeHns Ana MeTaslIMyecknx MaTepuasnos. Ana apyrux MaTepmasnos 3TU WK aHanornyHble TpeboBaHns
MOTYT 6bITb COr/lacoBaHbl MexX/y U3roToButenIeM 1 3aka3ynkom. TpeboBaHUs A0/KHbI ObiTb onpefAesieHbl B
cooTeeTcTBUM C ISO 19232-4.
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B cnyuas, korga ncnosb3yTcs UCTOUHMKM Ir 192 unm Se 75. no cornacoBaHuio Mexay Usrotosutenem
1 3aKa34yMKoOM MOTYT cHUTaTbCA NpUemaeMbiMun XyALive nokasarenu kayectsa no IQI. yem Te, YTo nNpusefeHs!
B Tabnuuax B.1 — B.12 (npunoxeHne B), a UMeHHO:
1) Cnoco6bl nonyyYeHnsa [BOMHOTO M306paxeHns yepes ABe CTeHKU, knaccol A n B (tv = 21):
-10 MM <w S 25 MM: MeHbLLIE Ha OAWH HOMEep MPOBOJIOYKM UK 6OMbLLE Ha OAMH HOMEP OTBEepCTUs
ons Ir 192;
-5 MM <w £ 12 MM: MeHbLUE Ha OAWH HOMEpP MPOBOOYKM MW 6OSblLE HA OAUH HOMEP OTBEPCTUSA
ona Se 75.
2) Cnocobbl MoMyyYeHnss 04HOTO U306paXeHUs Yepes Of4HY CTEHKY M OOHOro M3o6paxeHus yepes aBe
CTeHKM, Knacc A.
-10 MM < iv £ 24 MM: MeHblLe Ha fiBa HOMepa NPOBO/IOYKN UK 60/blUEe Ha ABa HOMepa OTBEpPCTUs

ans Ir 192;
-24 MM <w S 30 MM: MeHbLLE Ha OAUH HOMEep MPOBOJIOYKM UMK 6OMbLLE Ha OAWH HOMEP OTBEpPCTUS
onsa lr 192;
*5 MM < W5 24 MM: MeHbLUe Ha OAUH HOMEpP MPOBOMOYKM MW 6O/bLLE HA OAUH HOMEP OTBEPCTUSA
onsa Se 75.

3) Cnocob6bl NosyyeHnss 04HOro M306paXeHus yepes OAHY CTEHKY M OJHOr0 M3obpaxeHus yepes fABe
CTeHKn, knacc B.
-10 MM < ur S40 MM: MeHbLUE Ha O4MH HOMEpP MPOBOJIOYKU UK GOJblLE HAa OAVMH HOMEpP OTBEPCTUSA
ona Ir 192;
-5 MM < WS 20 MM: MeHbLLE Ha O4UH HOMepP MPOBOJIOYKM WM GOJblUe Ha OAWH HOMEpP OTBepCTUs
ona Se 75.

6.9 KBanudukaumsa nepcoHana

MepcoHan, BbINMOMHSALWMIA HepaspyLlalowmii KOHTPOIb B COOTBETCTBUAM C HACTOALLMM CTaHAApPTOM,
[OJIKEH ObITb KBA/IM(IMLMPOBAH B COOTBETCTBUM C ISO 9712 unu 3KBMBANIEHTHbIM CTaHAAPTOM Ha Tpebye-
Mblii YPOBEHb B COOTBETCTBYIOLLEM MPOMbILLIIEHHOM CeKkTope. MepcoHasn Ao/MKeH NoATBepAUTb, UTO NpoLles
[onoNHUTEeNIbHOE 06YyYeHre 1 KBaMdrKaLmio B LdpoBoii NpoMbILLIeHHO pagvorpadgum.

7 PekomeHAayemble cnocobbl NOAyYeHNs LM POBbLIX paguorpadunyeckmx
CHUMKOB (paguorpamm)

Mpumeuanune — Ecnm He ykasaHo nHOe, paclindposBka 0603HaueHWiA, CMob3yeMblx Ha pucyHkax 1—21,
npusefeHa B pasgene 4.

7.1 CxeMbl KOHTpONSA

7.1.1 Obwme NoNOXeHUs

B obwem cnyyae pagvorpaduyecknii KOHTPONbL cnefyeT OCYLLeCTBAATL B COOTBETCTBUM CO CXemamu
no 7.1.2—7.1.9.

CxeMmy KOHTPONS Ha annunc (NpocseymBaHve Yepes fiBe CTEHKM C MOSyYeHNEM LBONHOIO N306paxeHns)
B COOTBETCTBUW C PUCYHKOM 11 He pekoMeHAyeTCcs NPUMeEHATb A4N8 Tpy6 HapyXHbiM gnameTpom Dc> 100 mMm,
TOJ/ILLMHOW CTEeHKM t > 8 MM MM WKpUHOL cBapHoro wea 6onee D J4. Ecnv oTHoweHne t/D0< 0.12, To gocTa-
TOYHO [ABYX M306paXeHNi, CMeLLeHHbIX APYr OTHOCUTE/NLHO Apyra Ha 90°; B NPOTUBHOM C/ly4yae HeobxoAnMbl
TpU n3o6paxeHns. PaccTosHne Mexay ABYMS CNPOoeLupoBaHHbIMU N306paxXeHUaAMU LWBa AO/IKHO 6bITb Npu-
MEPHO paBHO LUMPUHE CBApHOro LBa.

Korpa 3aTpyfH1UTENbHO NPoBefeHNe KOHTPO/IA C UCNONb30BaHNeM cxembl Ha annaunc npy Des 100 mm,
MOXHO MCMNOMb30BaTh CXEMY MEepneHANKYNSPHOl CbeMKM B cOOTBETCTBUM ¢ 7.1.7 (CM. pucyHOK 12). B Takom
cny4dae TpebyloTCa TPy 9KCNO3uLMK, OTCTOSALWME ApYr OT Apyra Ha 120° nnam 60°.

[na cxem KOHTPONs, COOTBETCTBYHOLWMX pucyHkam 11. 13 n 14, yron HaknoHa ny4yka AO/HKEH BbITb Kak
MOXHO MEHbLLE, HO B TO XX€ BPemMs TakuM, 4Tobbl He 6bII0 HANOXeHNA ABYX M300paxeHuii. B cooTBeTCTBUM C
7.6 [N5 CxeMbl, NOKa3aHHON Ha pucyHKe 13. paccTosiHWe OT UCTOYHMKA N3NyYeHUs [0 06bekTa KOHTPOoNA 140X-
HO BbITb Kak MOXHO MeHblLue. 1Ql fo/mKeH BbITb PACNOOXEH BMIOTHYIO K AETEKTOPY, CO CBUHLIOBOW GYKBOI «F».

Mpy Heo6xoAMMOCTU, HanpuMep K3-3a 0COOGEHHOCTell reomeTpuy feTann Wan pasnuyuii B TONLMUHE
martepuasna, no coriacoBaHuI0 MeXay U3roToBuTeneM 1 3aka3ynkoM MOryT ObiTb UCNOMb30BaHbI Apyrue cxe-
Mbl L1dIPOBOro paguorpaduyeckoro KoOHTpons. B 7.1.9 npeactasneH npumMep Takoro ciydyas. MomMuMo 3Toro
KOMMeHcaums TOJLWUHbI MOXET OCYLLLECTB/IATLCA TEM Xe MaTepuasiom.
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MprumMmeyaHune — B npunoxeHun A npuBefeHo MAHYMaUTbHOE KOMIMYECTBO pa,qmorpacbmqecmx CHUMKOB (pa,u,vlo-

rpamm). Heo6XoAVIMOE /151 MOJSTHOTO NMOKPbITKSI BCEN OKPYMXHOCTY CTHIKOBOFO CBAPHOTO LLUBA B Tpy6eE.

Ecnn Ho ucnonb3yetcs cnoco6 reomMeTpuyeckoro ysesindyeHus, oeTekTtop 40/KeH ObITb pacnosioXXeH Kak

MOXHO GKe K 06EKTY KOHTPOSS.

MpW HEBO3MOXHOCTU MPUMEHEHNSA TMOKNX AETEKTOPOB NPUMEHSIOT XXECTKME KacceTbl Uu naockue Lud-

poBble MaTpUYHbIe AETEKTOPbI, KaK NOKa3aHo Ha pucyHkax 2 b, 8 b, 13 b 1 14 b, 1 paccTosiHMe 0T UCTOYHUKA
n3nyyeHns fo getekropa SDD A0/MKHO ObITb paccunMTaHo No TONWMHE CTEHKU t. HambonbLleMy paccTOAHUIO
OT AleTeKTopa [0 NOBEPXHOCTU 06beKTa KOHTPO/IA CO CTOPOHbI UCTOYHUKA b 1 € yueToM pasmepa hOKyCHOro
nsATHa WM pasMmepa UcTouHuka d, kak ykasaHo B 7.6 n chopmynax (3) u (4).

7.1.2 VICTOUYHWK N31yYEeHNs pacnonoXeH HanpoTns o6bekTa KOHTPONA, a AeTEKTOP — C NPOTUBOMNOJIOXK-

HOIN CTOPOHbI (PUCYHOK 1).
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PucyHok 1 — Cxema KOHTPO/1A A4/1A NJIOCKUX CBaPHbIX LLIBOB MpU npocseyrBaHn Yepes 04HYy CTEHKY

7.1.3  VICTOYHUK N3NyYEHUS CHapPYXu 06bekTa KOHTPOSSA, a AeTEeKTOP — BHYTPU (PUCYHKM 2—4).

S S S

a- C rmokmm AeTekTopamu b- ¢ nnockumu [etekropamu

PricyHOK 2 — CxeMa KOHTPO/ISi M30THYTbIX OGBEKTOB MPK MPOCBEUMBAHUN YEPES OfHY CTEHKY

S S

PucyHok 3 — CxemMa KOHTPO/ISt U30THYThIX 0GLEKTOB MK NPOCBEUMBAHUN Yepes OfHY CTEHKY
(cBapHoiA LLIOB BCTaBHO AeTasn)
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PucyHok 4 — Cxema KOHTPO/IA N30THYTbIX 06 EKTOB NPV NPOCBEUYNBAHUN YepPe3 OAHY CTEHKY
(cBapHOi WOB Ha/IOXEHHO AeTanu)

7.1.4 VICTOYHMK U3NTy4eHNs1 PacnosfioXeH B LieHTpe 06bekTa KOHTPOAA, a AeTeKTop — CHapyxu (CMm. pu-
CYHKN 5—7).

PucyHok 5 — Cxema KOHTPO/IS U30THYTbIX 06bEKTOB NpK NPOCBeYnBaHNM Yepes OgHY CTEHKY. M10ckue AeTekTopbl
HE NPUMEHUMbI

PucyHok 6 — Cxema KOHTPO/IA N30THYTbIX 06 EKTOB NPV NPOCBEUYMBAHUN Hepes3 OAHY CTEHKY
(cBapHOIi1 WoOB BCTaBHOI AeTanu)

PucyHok 7 — Cxema KOHTPO/Si N30THYTbIX 06 bEKTOB NPV NPOCBEUYNBAHUN YEPE3 OAHY CTEHKY
(cBapHOI1 LWOB HA/IOXEHHO AeTanwu)

1n
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7.1.5 VICTOYHVWK M3NyYeHNST pacnonoXeH BHYTPU 1 BHE LieHTpa 06beKTa, a AeTEKTOP CHapPYXu — PUCYHKU
8- 10

a - ¢ rmbkumn getekropamm b- ¢ nnockumun getekropamu

PucyHok 8 — Cxema KOHTPO/IA M30THYTbIX 06bEKTOB NPU NPOCBEYMBAHUYN Yepes OfHY CTEHKY

PucyHok 9 — Cxema KOHTPO/IA U30THYTbIX 06EKTOB NPU NPOCBEYMBAHUN Yepes3 OfHY CTEeHKY
(cBapHOi1 WOB BCTaBHOI getanu)

PucyHok 10 — Cxema KOHTPO/IS M30THYTbIX 06BbEKTOB Npu NPOCBEYNBAHNMN Yepes3 OAHY CTEHKY
(cBapHOIi LLOB HaNOXEHHOW feTanwn)

7.1.6 Cxema KOHTPONA Ha 3NAUNC — PUCyHok 11.

MpumeyaHune — PaccTosiHWe OT UCTOYHMKA U3/TyYeHNs 40 06bekTa KOHTPO/IA MOXET 6bITb aNMPOKCUMUPOBAHO
nepneHaunkynapHbIM pacctosaHnem I, paccumTbiBaeMbIM Mo b'.

PucyHok 11 — Cxema KOHTPO/Si N30TrHYTbIX 06bEKTOB A1 KOHTPOIS ABYX CTEHOK NPU NMPOCBEYNBAHWUMN Yepes iBe CTEHKN
(aBOViHOE M306paXKEHNE, UCTOUHMK U3NTYUEHUSI N [LeTEKTOP — CHapYyXK)

12
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7.1.7 Cxema nepneHAuKynspHoOro npocseymBaHna — pUCyHok 12.

PrcyHok 12 — Cxema KOHTPOAS U30rHYTbIX 06BEKTOB A48 KOHTPONSA ABYX CTEHOK NPU NPOCBEYVNBAHUN Yepes Be CTeHKU
(ABOIMHOE M306paXKeHne, UCTOUHUK U3NTYYEHUSI U e TEKTOP — CHapYXWu)

7.1.8 VCTOUYHMK U3Ny4eHUs pacnosioxXeH BHe 00beKTa, a AeTEKTOP — C APYroi CTOPOHbI (CM. PUCYHKM
13—18).
S S S S
a - ¢ rnbkumm AeTekTtopamun b - ¢ nnockumun AeTeKkTopamu

PucyHok 13 — Cxema KOHTPO/ISi M30THYTbIX 06 bEKTOB NPU NMPOCBEUYMBAHNY Yepes Be CTeHkU (04HO U3o6paxeHune) ans
KOHTPONSA CTEHKW, Gnvxaiilueid k feTekTopy: 1QI pacnonaraetcs Ha feTekTope

S S S S

a- ¢ rmekumm AeTeKkTopamu £>- ¢ nnockummn AeTekTopamun

PucyHok 14 — Cxema KOHTPOJIsi NpU NPOCBEYMBAHUM Yepes ABe CTEHKM (04HO 1306paKeHue)

13
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PucyHok 15 — Cxema KOHTPOSA NPOA0/IbHOrO CBAPHOro LWBa Npy NPOCBEYMBAHUN Yepes [BE CTEHKU
(opHO n306paxeHve)

PucyHok 16 — Cxema KOHTPO/IA U30THYTbiIX 06 bEKTOB NPM NPOCBEYMBAHUY Yepes3 ABe CTeHKM (0AHO M3o6paxeHne) ans
OLEHVBaHUS CTEHKMN, Bamxaiiweli K geTekTopy

a - cxema KOHTpons 6e3 KpOMOYHOro b - cxema KOHTPONSA C KPOMOUYHbIM
KOMMeHcaTopa KOMMeHcaTopom

PVICyHOK 17 — Cxema KOHTPO/1A NpU npocBeynBaHUN YrnoBbiX CBapHbIX WBOB

PucyHok 18 — Cxema KOHTPO/isi Npy NMPOCBEUYNBAHNN YTNI0BbIX CBAPHbIX LUBOB

14
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7.1.9 Cxema KOHTPOJIs AN1A MaTepuasnos pasfinyHoi TONWUHbI — PUCYHOK 19.

PucyHok 19 — Cxema KOHTPOSIsi C UCMONb30BaHEM HECKOMIbKUX AeTEeKTOPOB. MpuMeHsieTcst ToNbko Ans CR

7.2 Bbl6Op HanpsXeHUa Ha TpybKe M UCTOYHUKA U3NYYeHUs

7.2.1 WVCTOYHUKN PEHTreHOBCKOro U3nyyeHunsa c HanpshkeHvem o 1000 kB

[na obecneyeHns BbICOKOW YyBCTBUTENILHOCTM KOHTPO/SI HaMpshKeHUe Ha PeHTreHOBCKOW Tpyb6ke pe-
KOMeHAyeTca ycTaHaBNnBaTb N0 BO3MOXHOCTU 60nee HU3KMM U uMeTb SNRn & LMPOBOM U306paxeHn Kak
MOXHO Bbllle. PekoMeHyeMble MakCMasibHble 3HauYeHUs1 HanpsXXeHns Ha Tpybke B 3aBUCMMOCTM OT NpoCBe-
YMBaEMOl TOMLLUMHbBI MPUBEAEHbI HA pucyHKe 20. DTN MakCMMasbHble 3HaYeHUs SABASIOTCA Hauy4yWwuMmn ans
nieHoYHol paamorpacmu.

Mocne TouHOW HacTpoiku DDA moryT obecneunsaTtb [OCTaTOYHOE KauyeCTBO M306paxeHnsa nNpu 3Hauu-
TeNbHO 60/1Iee BbICOKNX HAMPSXKEHUAX, YeM MpuBeAeHHble Ha pucyHke 20.

[na KoHTpons no knaccy B 3anomuHaroLwme nnacTuHbl C BbICOKUM CTPYKTYPHbLIM LLYMOM B YyBCTBUTE/b-
HOM cnoe IP (KpynHO3epHUCTblE) PEKOMEHAYETCA MPUMEHSTb MPU HANPSXKEHUW Ha PEHTreHOBCKOW Tpybke
npumepHo Ha 20 % MeHblUeM, YeM Moka3aHo Ha pucyHke 20. 3anomuHalowme nnacTUHbl BbICOKOTO paspe-
LUEHUs, KOTOPblE SKCMOHUPYIOTCA aHanorMyHO PeHTrEHOBCKMM MNIEHKaM W UMEKT HU3KUIA CTPYKTYPHbIA LyM
(Menko3epHNUCTbIE), MOTYT 3KCMOHWPOBATLCA MPY HaNPsSHKEHUAX Ha PEHTTEeHOBCKON Tpybke B COOTBETCTBUM C
pucyHkom 20 unu 3HauuTesnbHO 6onee BbICOKMX, ecim SNRn foCTaTouHO yBENYEHO.

Mpumevyanne: CPL

- yNyuylleHne KOHTPACTHON YyBCTBUTENIbHOCTU MOXET OblTb AOCTUTHYTO NOBbILIEHMEM KOHTPACTa NpW NMOCTOSIHHOM
SNRn [NyTeM yMeHbLLEHNS HANPSXXEHNA Ha TPyoke 1 KoMMneHcauny 6onblueli akcnosmuneld (Hanpumep. MA MuH)]; uan

- ynyulleHne KOHTPaCTHON YyBCTBUTENbHOCTU yBennyeHnem SNRn [nyTeM yBenuueHus akcnosuuymu (Hanpumep,
MAMWH)] NpM NOCTOAHHOM KOHTpacTe (MOCTOSIHHbIN YPOBEHb HanpshkeHus. kB);

- NpU yBENIMYEHUN HanpsXXeHUs Ha Tpy6ke [Mpu NOCTOAHHONM akcno3nyun (HanpuMmep. MA MUH)] CHUXaeTCs KOHTpacT
n ysenununaetca SNRn. KoHTpacTHas 4yBCTBUTENbHOCTb yay4liaeTcs, ecnun ysenmyeHne SNRn 6onblue, 4em yMeHblue-
HWe KOHTpacTa W3-3a 60/1ee BbICOKOW aHepruu.
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U. kB

U -+ HanpsxeHve na peHTFeHOBCKOIZ pr6Ke; W —npocBeynBaemas To/wmHa: 1— blefbl HUKEb 1 CNNaBbl HA UX OCHOBE: 2 *- CTaslb;
3 —TUTaH U CnnaBbl Ha Oro OCHOBE; 4 — a/IOMUHWIA 1 CTiaBbl HA €10 OCHOBE

PucyHok 20 — MakcumanbHoe HanpsbkeHue Ha PEHTTeHOBCKOI Tpy6ke A4S UCTOUHMKOB A0 1000 KB kak yHKLMs OT
npocBeunBaemMoi TO/LMHbLI U MaTepuana

B Tex cnyyasx, Korga UMeeTcs W3MeHeHue TOMLWMUHBI N0 KOHTPOoAupyemoi o6nactn o6bekTa, MOXeT
6bITb UCNOMb30BaH MOANMLMPOBaHHBIA cNoco6 ¢ 6051ee BbICOKUM HaNps)XeHMeM, HO NMpy Ype3MepHO BbICO-
KOM HanpshkeHun Ha Tpybke NpoucxoauT noTepst YyBCTBUTENIbHOCTW KOHTPONS.

7.2.2 Tlpoyne UCTOYHUKN U3NYyUYeHUSA

B Tabnuue 2 npuBefeHbl pekoMeHayemble Auana3oHbl MPOCBEYMBaEMbIX TOMLMH A8 UCTOYHUKOB ram-
Ma-u3ny4yeHns N peHTreHOBCKOro 060pyfoBaHuns ¢ aHepruei cebile 1 MaB.

Ta6nnu ya 2— [lmanasoH npoceevynBaeMbIX TONLWNH A1 NICTOYHUKOB raMMa-n3silyd4eHus N peHTreHoBCKoro oGopyp,oaa-
HuNa c 3Heprme|7| BbilWwe 1 M3B gna ctanu 1 cniasoB Ha OCHOBE MeAu U HUKeNsA

Mpocseunsaemas TosnmHa W Mv
VICTOYHUK U3nyqeHuns

Knacc A Knacc B
TT 170 nrss nss
Yb 1695 15WS 15 2 SuTE 12
Se 75b 10SWS40 14 SWS40
Ir 192 20 SivS 100 20SWS90
Co 60 40 £ w i 200 60S wS 150
PeHTreHoBckoe obopyfoBaHue c aHepruein ot 1 go 4 MaB 30 SursS200 50 Sur£ 180
BK/OY.
PeHTreHoBCKOe 060pyfl0BaHNe C aHeprueit ¢s. 4 o 12 MaB w*50 wr 80
BK/OY.
PeHTreHoBckoe o6opyAoBaHue ¢ aHeprueit cs. 12 MaB wrr 80 w i 100

a/lns anoMUHWS W TUTaHa NpocBevnBaemas TonwmHa 10 MM s urs 70 Mm Ans knacca A u 25 MM s W s 55 MM s

Kknacca B.
BONA antoMUHUA 1 TUTaHa npocsBeynBaemas TonwmHa 35 Mmm SwS 120 mm ansa knacca A.
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Ha TOHKUX CTanbHbIX 06pasuax ramma-u3ssyyeHune oT UCTOYHUKOB Se 75. Ir 192 n Co 60 He nossonseT
nony4nTb undppoBble paguorpaduyeckne CHUMKN (pagnorpammsbl) C Takoi Xe YyBCTBUTENIbHOCTbIO KOHTPO-
NIA. KaK Npu PeHTreHOBCKOM M3/Iy4YeHUW, UCMOJIb30BAHHOM C Ha/ieXalumu TEXHUYECKMMU napameTpamu.
OfHaKo MOCKOMbKY WCTOYHUKM ramma-usnyyeHuid UMeroT npeumyliectsa B 0o6palieHun U [AOCTYMHOCTH,
B Tabnuue 2 npuBefeH AnanasoH TONWUH, AN KOTOPbIX MOXET 6blTb UCMOb30BaH KaXblli U3 3TUX UCTOYHU-
KOB ramMmma-n3sly4yeHusi B cnyvae, Korga npuMeHeHne peHTreHOBCKUX TPy6OoK 3aTpyAHEHO.

Mo cornacoBaHnio MeXAy U3roTOBMUTENIEM U 3aKa3yMKOM NpocBedvBaemas TonwwmHa ans Ir 192 moxer
6bITb yMeHbleHa Ao 10 mm, a gna Se 75— go 5 mm.

B onpefeneHHbIX cnyyasx gonyckaeTca 6051ee WUpPoKuii AvanasoH TOJLMH, eC/IN MOXET ObiTb AOCTUr-
HYTO Y[i0BNETBOPUTENIbHOE Ka4eCTBO N306paxXeHus.

Mpu nonyyeHnn undPoBbLIX paanorpadduuecknx CHUMKOB (paguorpamm) KOMNbOTEPHOWN paguorpadueit
C “cnosib3oBaHMeM ramma-ussyvyeHuns BpemMs yCTaHOBKM UCTOYHMKA U3NyYEHUS B MOSIOXEHNE MPOCBEYNBaHNSA
He [0J/DKHO npeBbiwath 10 % oT 06uero BpemeHun akcnosuuun. Mpu ncnons3osaHuy DDA Bpems npocBeun-
BaHWSA [O/MHKHO HAaYMHATLCA C MOMEHTa YCTaHOBKM UCTOYHWNKA U3/TyHeHUs B MOJIOXEHME NPOoCBeYnBaHua v 3a-
KaHuMBaTbCA A0 MOMEHTa BO3BPAaLEeHUA UCTOUYHMKA U3NYYEHUS B UCXOAHOE NOMOXEHNE.

MakcumarnbHble npocBeynBaemble TOMWMHLI, NPUBEAEHHblE B Tabnuue 2. MOryT 6biTb MpeBbilleHbI,
€C/I MOXHO NOATBEPAUTbL AOCTATOYHYIO YYBCTBUTENLHOCTL MO 1QI.

7.3 [JeTeKkTopHble CUCTEMbI U MeTal/InyecKne aKpaHbl

7.3.1 MuHMManbHOe 3HayYeHne HOPMasIM30BaAHHOTO OTHOLEHNSA CUTHAN — LWYM

Mpy undposom paguorpatMyeckom KOHTPOME LO/KHbI OblTb AOCTUTHYTbI MUHUMa/IbHblE 3HAYEHUA
SNRn, npuBefAeHHble B Tabnvuax 3 v 4. uAM MUHUMasbHbIE 3HAYeHUs rpagauuun ceporo (Tonbko ans CR).
B npunoxeHunn D onucaHa npouegypa nsmepennsa SNRn v npusefeHa Tabnvua npeobpasoBaHus 41 nosb-
3o0Batenel, NpeanoynTatoLWmMX NCNoNb30BaTh HEHOPMaM30BaHHbIe N3MepPeHHble 3HavyeHns SNR BMecTo Hop-
Ma/In30BaHHbIX 3HayeHnii SNRn.

BmecTo MUHMMasnbHbIX 3HadeHnii SNRn ans CR MOryT 6bITb MCMNO/b30BaHbl 3KBMBASIEHTHbIE MWHU-
MasibHble 3Ha4YeHus rpagauuii ceporo, ecnv oHW onpegesieHbl C NOMOLLbI0 NpoLeaypbl, NPUBEAEHHOW B Npu-
noxenun D gna IP. ckaHepa, ero HacTpoek 1 Tpebyembix no Tabnunuam 3 1 4 3HaveHuin SNRn . koTopble 6biIn
MCMOJIb30BaHbI.

Ta6numuya 3 — MuHMManbHblie 3HaueHnss SNRn (ansa CR v DDA) u MeTannnyeckue nepegHue akpaHbl (Tonbko a4ns CR)
Ana uncposoro pagmorpaduyeckoro KOHTPOS cTanei u cNi1aBoB HAa OCHOBE MeAun U HUKens

MuvHumansHoe
Mpocee-
VICTOUHVK V3/IVUeHIS unBaemast 3ravene SNRNC Tvin ¥ TONLWMHA METaINYECKNX
Y TOMWMHA H\ Knacc Knacc nepesHNX aKpaHoB
MM A B
PeHTreHoBCckoe 060pyAoBaHve ¢ Hanpsxe- HeT akpaHa
100 150
Huem Ha Tpybke fo 50 kB BK/IOY.
PeHTreHoBckoe obopyaoBaHue™ c Hanps- MepeAHnii aKpaH M3 CBUHLA TOLLU-
— 70 120 M
XeHnem Ha Tpybke cB. 50 o 150 kB Bk/HOY. Holi He 6onee 0,1 MM
PeHTreHoBckoe o6opyaoBaHuellc Hanpsxe- MepeaHnii akpaH 13 CBUHLA TONLWM-
70 100 M
HUeM Ha Tpy6ke cB. 150 o 250 kB Bk/tou. HOW He 6onee 0.1 MM
PeHTreHoBckoe o06opyAoBaHvMe*l ¢ Ha- MepeAHWii aKpaH M3 CBUHLA TOMLWMU-
/1S 50 70 100 M
npshxeHvem Ha Tpybke cB. 250 go 350 kB HOW He 6onee 0.3 MM
BHJTIOY. MepeAHnit akpaH M3 CBUHLA TOMLWMU-
w > 50 70 70 pea P Y H
Hoi1 He 6onee 0.3 MM
PeHTreHoBckoe ob6opypoBaHuellc Hanps- ws 50 70 100 MepenHnii akpaH M3 CBUHLA TOLU-
XeHnem Ha Tpyb6ke ce. 350 go HOOOkB Holi He 6onee 0.3 MM
BKTIH0. MepeaHnii akpaH M3 CBUHLA TONLM-
ur>50 70 70 bea P Ha Tony

Holi He 6onee 0.3 MM
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OkoHuaHue Tabnuubl 3

VICTOYHMK many4eHna

Yb 169"

Ir 192* Se 75d

Co 603b.
PeHTreHoBckoe o6opyaoBaHne3-6 ¢ Hanps-
XeHnem Ha Tpy6ke cB. 1 40 5 M3aB Bkniou.

PeHTreHoBckoe o6opyaoBaHne3-6 ¢ Hanps-
XeHnem Ha Tpybke cB. 5 MaB

MNpocse-
u/Baemast
Tonumma w4
MM

wS5

w >5

Ne5 50

w > 50

W5 100

w>100

Ne5 100

Ne>HO0

MuHUManbHoe
3Havierme SNRNC Tvn 1 TONLLMHA METATIIMYECKUX
Knace Knace nepeaH1X aKpaHoB
A
70 120 nepe,ﬂ,HMM 3KpaH M3 CBMHLA TOMLWM-
HoW He 6onee 0.1 Mm
70 100 I_lePe,qHVII/I 3KpaH M3 CBMHLA TOMLM-
Holi He 6oneB 0.1 MM
70 100 I‘Ievpe,qHMM 3KpaH M3 CBMHLA TOMLWMU-
Holl He 6onee 0.3 MM
MepeaHnii akpaH M3 CBMHLA TOMLWMK-
70 70 M
Hoi oT 0.1 fo 0.4 mm
MepeAHWii aKpaH U3 cTanu UM meau
70 100 TonwmHoli ot 0.3 fo 0.8 MM 1 nepepa-
HWU/A 3KpaH M3 CBUHLA TOMWMUHON OT
0.6 o 2.0 Mmm
MepenHuii 3KpaH U3 cTanu UM meau
70 70 TonwmHow ot 0.3 o 0.8 MM 1 nepepa-
HWUA 3KpaH M3 CBUHLA TONWMUHOW OT
0.6 0 2.0 Mm
MepepHuii akpaH U3 ctanu, Megun unu
70 100 o
CBMHUA ToNWwMHOM oT 0.6 A0 4.0 MM
70 70 MepeaHwWii akpaH U3 ctanu, meau unu

CBUHUA ToNwWmHoli oT 0.6 A0 4.0 MM

3 B cnyyaB NpYMeEHEHWS MHOTOC/IOMHOro aKkpaHa U3 ctanu n cemHua (PB + Pb) cTanbHO akpaH AO/MKEH pacnona-

ratbCa Mexay 3anomuHatouleid nnactuHoi (IP) 1 CBUHLOBLIM 3KPAHOM.

6 BMecTo cTanbHOro akpaHa wnu akpaHa us ctanv v ceuHua (Fe nnn Fe + Pb) MOryT ncnonb3oBaTbCA MeAHble, TaH-
rafioBble UK BONb(PamMoBble 3KpaHbl NP YCMIOBUU, HYTO Ka4eCTBO N306paxeHnss MOXeT 6biTb NOATBEPXAEHO.

¢ Ecnn SNRj® n3mepsietca B 30He TepMUYeCcKoro BavaHuA (3TByocHOBHOM meTanne, 3T 3HaYeHus AO/KHbI 6bITb
YMHOXeHbI Ha 1.4. 3a UCK/IOYEHNEM, eCIN YCUIIEHWE U KOPEHb CBAPHOTO LBa HAaXOAATCA HA OfHOM YPOBHE C OCHOBHbIM

MeTannaom.

6 CBMHLOBbIE 3KpPaHbl MOTYT GbiTb 3aMeHEeHbl MOIHOCTLI0 UM YAcTUYHO Ha CTasibHble U mMegHble (Fe nnn Cu)
JKpaHbl. DKBMBAIEHTHAS TOJMHA AJIA CTA/IbHOTO UM MeAHOro akpaHa (Fe unu Cu) — B Tpu pasa 60/blie TOMUMHbI

CBMHL0BOro akpaHa (Pb).

Tab6nunya 4 — MuHumanbHble 3HaveHnss SNRn (gns CR n DDA) n meTannuyeckne nepegHue akpaHbl (Tonbko Ans CR)
ANs UudpoBoro pagnorpadmyeckoro KOHTPONS antOMUHUS U TUTaHa

VICTOYHVIK 3myyeHus

PeHTreHoBckoe 060pyfoBaHne ¢ Hanps-
XeHuem Ha Tpy6ke g0 150 kB BK/iou.

PeHTreHoBCcKoe 060pyA0BaHne C Hanpsxe-
Huem Ha Tpy6ke cB. 150 4o 250 kB BK/tOY.

PeHTreHoBckoe ob6opygoBaHue C Hanps-
XeHuem Ha Tpybke cB. 250 go 500 kB
BK/THOY.

Yb 169

18

SNRNa

Knacc A
70

70

70

70

Knacc B

120

100

100

100

MepepnHuii akpaH

TuN U TONLLYIHA METATIYECKVX MEPEHIX
arpaHoo

M3 CBUHUA TOJILMHOW He

6onee 0.03 mm

MepepHuidi akpaH

13 CBMHLA TOMLMHOW He

6onee 0.2 Mmm3

MepepHuii akpaH

13 CBMHLA TO/MLMHON He

6onee 0.2 Mmm3

MepepHuii akpaH

M3 CBMHLA TOMLMHOW He

6onee 0.2 Mmm3
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OkoHYaHue Tabnuubl 4

MvH/MasbHOe 3HaueHve
SNRM> Tvn v TOMLLYIHA METVVIMHECKVX NEPEeaHNX
VICTOUHVIK 13/TyHeHmns a3 0B
Knacc A Knacc B
Se 75 70 100 MepefHUA 3«paH M3 CBMHLA TOMLWMUHON He

6ones 0.3 mm*
3BMecTo CBUHLOBOrO 3KpaHa TO/LWMHOWA 0,2 MM MOXET NMPUMeHATHCA aKkpaH 0.1 MM € fONONHUTENbHBIM (PUALTPOM
0.1 MM CHapy»xu KacceTbl.
b Ecnn SNRn nsmepsetca B 30He Tepmuyeckoro BAnsHua (3TByoCHOBHOM MeTane, 3T 3Ha4eHus AO0/KHbI ObiTb

YMHOXeHbI Ha 1.4. 32 UCK/TIOYEHNEM, €C/TN YCUNEHNE N KOPEeHb CBApPHOIO LWBa Haxo4ATCA Ha O4HOM YPOBHE C OCHOBHbIM
MeTasI/IoM.

3HaveHne SNRn gonxHo 6bITb M3MEPEHO OKO/I0 CBApHOro WBa psgoM ¢ IQl npoBosoYHOro Trna uam
CTyNneH4aToro ¢ OTBEPCTUSAMM Tuna B Hambosee TONCTOW YaCTU OCHOBHOFO MeTassia B 30HE C MOCTOSHHOM
TO/ILMHOW CTEHKM U C MOCTOSIHHLIM 3HAYEHUEM rpajauny ceporo. 3HayeHuss rpagauny ceporo (TonbKo npu
KoMnbloTepHoi paguorpadguu (CR) OOMKHbI ObITb M3MEPEHbI B 30HE KOHTPOJISi CBApPHOro COeAMHEHUs psi-
Aom ¢ QI NpOBOMOYHOIO TUNA WAN CTYMEHYaToro ¢ OTBEPCTUAMM TUNa. Tak Kak LepoxoBaToCTb MaTepuasna
OKa3sblBaeT BAWSHME Ha LWyMbl B u3obpaxeHun n SNRn, 3HayeHus, npusBefeHHble B Tabnuue 3, ABNsS0TCA
pekomeHayeMbiMu. Ecnu nsmepernme SNRn ocyulecTBnseTcs psgoM Co CBapHbIM LUBOM B 30He TEPMUYECKOro
B/INSIHUA, 32 UCK/IIOYEHUEM C/lyvyaeB, Korja ycuieHne u KOpeHb CBapHOro LBa HaxoA4AaTCA Ha OAHOM YpOBHe
C OCHOBHbIM MeTaN/IOM, MUHUMabHble 3HauYeHuss SNRK A0XHbI 6bITh YyBeNnYeHsl B 1,4 pa3a No cpaBHEHUIO
¢ Tabnuuamun 3 n 4.

MpumeyaHue 1— Tpu NNEHOYHON pagnorpadum 3HayeHne onTUYECKOo NIOTHOCTH, N3MEPEHHOE B 30He Tep-
Muyeckoro BausaHusA (3TB)/B ocHOBHOM MeTassne, 06blYHO cocTaBnseT 3.5 — 4 eAnHULbl. 3TO COOTBETCTBYET 3HAYEHMIO
SNRK, npumepHo B 1.4 pa3a 6onblueMy, YeM A1 LLeHTpa CBApPHOro WWBa. A1 KOTOPOro pekoMeHayeTcs UMeTb onTuye-
CKY0 NIOTHOCTb CHUMKA 2 Unu Bbiwe. PekomeHayeTca npoBoAanTb ndmepeHna SNRn e 3TB. moToMy 4TO 3TO, Kak npasuso,
30Ha C NOCTOSIHHLIM 3HAYeHWeM rpajaLlumn ceporo n B Heil UMeeTCA BO3MOXHOCTb TOYHOro namepeHuss SNRn.

MeToz onpeaeneHns 3KBUBaNIEHTHbLIX MUHUMaIbHbIX 3HAUYEeHWI rpagauun ceporo (Tonbko aAns CR) Bme-
cTo Tpebyembix 3HaueHni SNRn npuBegeH B npunoxeHun D.

B npunoxeHunn D Takke npueegeHa Tabnvua npeobpasoBaHna Ansa nonb3osaTeneli, KOTopble npeano-
YMTaAKT NCMOJL30BaTbL HEHOPMasIM30BaHHbIE N3MepeHHble 3HaYeHna SNR BMeCcTo HOpMaIn3oBaHHbIX 3Have-
Huii SNRn. MuHuManbHoe HeHopMann3oBaHHoe 3HaveHne SNR onpegensetca no SRBaeTektopa un Tpebye-
MbIM 3Ha4yeHnsam SNRn, onpegeneHHbiM no Tabnuuam 3 un 4.

Lns npuemkn n3obpaxeHuii nonb3osartesib CR fo/MKeH onpeaeninTb MUHUMasIbHble 3HaYeHUs rpajauum
ceporo nnu 3HavyeHnss SNRn unn SNR (cM. npunoxeHue D). Mo aHanornm ¢ MUHUMabHOW ONTUYECKOM NNOT-
HOCTbIO NpU NAEHOYHON paguorpadumn, AN onpejeneHns npuemaeMocTi n3obpaxeHus nonb3osatens DDA
[OMKeH onpefennuTb MuHUMasnbHble 3HadeHnss SNRn unn SNR (cm. npunoxenue D). Ecnv He yka3aHo VHoe,
NnoslydeHHble 3HaYeHNs [O/MKHbI COOTBETCTBOBAaTL Tabnmuam 3 4. MuHUMasbHble 3HavyeHns SNRn ansa pas-
JINYHBIX UCTOYHVKOB U3MTyYEHNS W TOMLWWH NpuBefeHbl B Tabnuuyax 3 n 4.

MpumeyvyaHune 2 — MogpobHocTn namepennss SNR” npueegeHsl B ISO 16371-1, [101 (gna CR) wnam [11]
(ans DDA) n npunoxeHun D.

7.3.2 TMpuHumn komneHcauyuu Il (CPM)

Ecnn 06e yyBcTBMTENBHOCTM NO IQI. yKasaHHble B Tabnuuax B.1 — B.14 (npunoxeHve B) (koHTpacTHas
YyBCTBUTENbHOCTb NO IQl NPOBOMOYHOrO TUMA MW CTYNEHYaToro C OTBEPCTUSIMU TUNA C OAHOM CTOPOHbI U
NpOCTPaHCTBEHHOE pa3pelleHne geTektopa no IQl ABYyXNPOBOMOYHOIO TUNa C APYroil CTOPOHbI), HE MOryT
6bITb AOCTUrHYTbI OJHOBPEMEHHO MPUMEHSEMOl AETEKTOPHON CMCTEMON MPU UCMONb3YEMbIX YCNIOBUAX IKC-
no3vuun. To yBenmMyeHme BUAMMOCTM OAMHOYHOM MPOBOJIOYKM WM CTYNEHbKU C OTBepcTMeM Ha IQI fomxHO
KOMMNeHCHpoBaTb NPeBbILLIEHHbIE 3HAYEHNS HEPE3KOCTH (MM NpeBbIleHHbIe 3HavyeHns SRb).

Hanpumep, ecnu Tpebyemble 3HayeHns D12 n W16 [gna TonwmHel 5 mm. knacca B no tabnuuam B.3
1 B.14 (npunoxexne B)] o4HOBpPeMEHHO He JOCTUralTCa AN onpegeneHHoV HacTpOWKM AeTEeKTOpPHON cu-
cTembl. TO 3HavyeHuss D11 n W17 obecneumBaloT 3KBUBANIEHTHYIO YyBCTBMTE/IbLHOCTL AeTekTopa. KomneHca-
LUMs A0/HKHA ObITh OrpaHMyeHa MakCMMasibHbIM yBE/IMYEHWEM Ha [Ba HOMepa OAUHOYHbIX NPOBOSIOYEK ANA
[ABYX HefoCTalLWmnX HOMEpPOB nap npososioyvek. o corfacoBaHuio Mexzay WU3roToBUTeNIeM U 3aKa3vuKoM,
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KOMMeHcaumsa MOXeT 6bITb paclumpeHa MmakCMManbHO 40 TPeX HOMEPOB OAMHOUYHbIX MPOBOIOYEK ANS TPEX He-
JOCTalLX HOMEPOB pa3peLLeHHbIX Nap NPOBOIOYEK, ecny Tpebyemas YyBCTBUTENbHOCTb KOHTPONA MOXET
6bITb NPOAEMOHCTPUPOBAHA B KOHKPETHOM Cryyae.

Tak kak KOHTpacTHast YyBCTBUTENLHOCTb LUPOBLIX AeTekTopos (DDA) 3aBUCUT OT BPEMEHU UHTErpu-
poBaHus 1 Toka TPYyokn (MA), ANA NonyyeHus paguorpagruyeckoro n3obpaxeHns npu faHHbIX paccTosaHUm
N Hanps>keHun Ha Tpybke BUAMMOCTb OAMHOYHON MPOBOMOYKN MW CTyNeHu ¢ oTeepcTnem QI MoxeT BbITb
yfnydlieHa nyTem yBesIMyeHnss BpeMEHN 3KCMO3ULMM 1 (Mnn) Toka Tpybkn. 3To oTHOCUTCS Takke K CR. HO €
orpaHuyeHnem BCNeLCTBME MAKCUMasbHO AOCTUXMMOTO 3HaveHns SNRn 13-3a cO6CTBEHHOTO (CTPYKTYPHOTO)
LymMa YyBCTBMTE/LHOMO CM0SA 3anomMuHaroLein nnactuHbl (PSL). MakcumanbHo gocTmknmoe 3HaveHne SNRn
npu paguorpadun c ncnonb3oBaHmem DDA onpegensieTcs KayecTBOM NpoLeAypbl HACTPOIKK.

3HayeHne SRbaeTekTopa onpegenseTcs KOHCTPYKTUBHBIMU M annapaTHbIMY napameTpamu.

B cnyuyae npumeHeHus cnocoba c yBenvyeHneM mMacwitaba n3obpaxkeHus sHadyeHne SRY, f0MXKHO onpe-
[ensaTbecsA no yBenmyeHHoMy n3obpaxeHunio (SRj, n3obpaxeHuns) n n3 nsmepeHwuii IQl AByxnpoBosIOYHOro TMna,
pacnonoXeHHoro Ha obbekTe (cM. 7.7).

7.3.3 MeTannnyeckune akpaHbl 1A 3anoMuHalowmnx naactuH (IP) n 3aWwuTHbie 3KpaHbl

Mpy ncnonb3oBaHWM NepeaHNX MeTan/IM4yecknx aKkpaHoB TpebyeTcs XOPOLWWi KOHTaKT Mexay YyBCTBU-
TeflbHbIM C/I0eM AeTeKkTopa U aKpaHamu. OTO MOXEeT 6bITb JOCTUTHYTO MPUMEHEeHEM 3anoMUHAaKLWMX nna-
CcTuH (IP) B BakyyMHOI ynakoBke wnu myTeM MpUIoXeHns AaBneHuns. CBUHLOBbIE 3KpaHbl, HEMIOTHO Mpu-
neratwuive K 3anoMmuHalowmmM naactuHam (IP), MoryT cnoco6cTBOBaTb HEPE3KOCTU U306paXeHus. Ycunexue,
nosly4eHHOE MPU UCNONb30BaHNM CBUHLIOBLIX 3KPAHOB B KOHTaKTE C 3amOMUHAKLWMMKU NaacTUHamu, 3Hauu-
TeNbHO MEHbLLEe, YeM NpW NAEHOYHON paguorpadum.

MHorune 3anoMuHarowme nnactuHbl (IP) o4eHb YyBCTBUTE/bHbI K HU3KO3HEpPreTUyecxomy obpaTHo-pac-
CESIHHOMY M3/TyYEHUI0 N PEHTIeHOBCKOM h1H00OpEeCLEeHLUN 3a4HEr0 CBMHLOBOIO 3alMTHOTO 3kpaHa. JT0T agh-
dhekT. cnoco6CTBYIOLMI B 3HAUMTENBHON CTENEHN 06pa3oBaHunI0 KpaeBoli HepeskocTu 1 cHxkeHutio CNR. pe-
KOMeHyeTCcs CBECTU K MUHUMYMY. PekoMeHyeTcs MCnosib30BaTh CTallbHbie UM MefHble 3aLUTHbIE 3KpaHbl
HenocpefCcTBEHHO 3a 3anomMuHalwnmmn nnactuHammn (IP). Takke cTasbHble WN MefHble 3KpaHbl, YCTaHOB-
NeHHble MexXAy CBMHLOBbIM 3alyMTHbIM 3KPaHOM U 3anomMuHalowei nnactuHoi (IP), MoryT ynydwartb kade-
CTBO M306paxeHns. B COBPEMEHHbIX KOHCTPYKLMAX KacceT U AeTEKTOPOB MOXET YUnTbIBATLCS 3TOT ahdekT, n
OHM MOTYT 6bITb CKOHCTPYMPOBaHbI TakUM 06pPa3oM, YTO AOMNOMNHUTENbHbIA CTaNnbHOW UAN MeAHbI 3aLUTHbI
9KpaH BHe kacceTbl He TpebyeTcs.

MpumeyaHune — 3-3a 3aWMTHOTO CNOA MEXAY CBUHLIOBO NNACTUHOW W YyBCTBUTE/IbHLIM C/IOEM 3aMNOMU-
Hatouwleii nnacTuHbl (IP) athhekT ycuneHnsa 3neKTpoHamMn 3HAUYNTENIbHO CHUXaeTCA W NPOABNSAETCA Npu 6o/ee BbICOKMX
3Hepruax. B 3aBUCMMOCTN OT 3HEPTUUN U3NTYHEHNS U KOHCTPYKLMK 3aLLMTHOTO €109 3D ekT ycunenus coctasnset ot 20 %
0 100 % (No cpaBHEHWIO CO Cly4yaeM OTCYTCTBUA 3KpaHa) NPu 06bIYHbIX SHEPTUSAX PEHTTEHOBCKOrO U3/yYeHUs.

Manblii adhchekT ycmnenus, cosgaBaemMblii CBUHLOBbIM 3KPAHOM, KOHTaKTUPYIOLWUM C 3anoMuHatoLLei
nnactuHoli (IP), MOXeT 6bITb KOMNEHCUPOBaH yBE/IMYEHNEM BPEMEHW 3KCMNO3MLUN UAN 3HAYEHUEM 3KCMO3W-
umm (MA MUH), eCIM He NPUMEHSIETCA CBUHLOBbIN 9KkpaH. Tak Kak CBUHLIOBbIE 3KPaHbl B KOHTaKTe C 3anoMuHa-
owymMmn nnactuHamu (IP) MoryT npMBOANTL K NOABAEHMWIO LapanuH Ha 3anoMyHatoLWmMX NaacTuHax, ecavm OHv
He OblM akKypaTHO pa3fefieHbl 4515 NpoBeAeHNs npouecca CKaHUPOBaHWUSA, CBUHLIOBbIE 3KpaHbl PEKOMEHAY-
eTCs UCMob30BaThb A8 NPOMEXYTOUHOM (UNLTPaLMN PACCEAHHOrO U3/TyYeHns BHe KacceTbl. [ KOHTpons
CTa/IbHOro o6pasua To/LMHON MeHee 12 MM NPOMeXyTouYHas hunbTpaunsa He pekomeHgyeTcs.

B Tabnuuax 3 n 4 npveefeHbl pekoMeHAyeMble MaTepuasbl Y TONLWMHbI 3KPaHOB A1 pas3nyHbIX UCTOY-
HVUKOB M3nydeHuns. [ipyrue TO/MLWMHbI 3KpaHa MOryT ObiTb COr/lacoBaHbl MexAy U3rotoBuTeNIeM U 3aKa3vymkom
npu ycnoeun obecneyeHuns Tpebyemoro kayectsa n3obpaxeHuns. Metanimyeckme akpaHbl peKOMeHyeTcs uc-
nonb3oBaTb Nepef 3anomMuHaroWwmMm nnactuHamm (IP), Takke OHU MOTYT YMEHbLUNTL BAUSHUE PACCESHHOIO
N3ny4yeHus npu ucnonb3osaHuu ¢ DDA.

7.4 HanpaBneHue nyyka msnyyeHunsa

LieHTpanbHas oCb Nyyka U3/lydyeHnst 4o/MKHA 6bITb HanpaBneHa B LLeHTP y4acTka KOHTPOs NepneHauky-
NSIPHO K MOBEPXHOCTU 06BbEKTA KOHTPO/S B AaHHOM TOUKE, 3a UCK/TIOUYEHNEM TEX CIyYaeB, KOT4a MOXeT GbITb
NPOAEMOHCTPMPOBAHO, YTO ONpeAe/eHHbIe AeeKTbl NyUlle BbISBASATCS NP APYroii HanpasBfeHHOCTH Nyuy-
Ka U3nyyeHusl. B Takom cnyyae JonyckaeTcsi Apyroe npuemMsemoe HanpasfieHne nydka usnyyeHusi. [pyrue
CXeMbl pagmorpagMyeckoro KOHTPONA MOTYT GbiTb MCMOMb30BaHbl MO COFMIACOBAHUIO MeX/y U3roTOBUTENEM
1 3aKa3uMKOM.

Mpumep — [nA Nyywero BbISIBNEHWUA HeCNiaBAeHUsA NO KPOMKe, Ny4YOK W3Ny4eHNs pekoMeHayeTcs Ha-
npasnaTb NOA YrNOM NOATOTOBKM KPOMOK NOJ CBapKy.
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7.5 YMeHblUEeHne paccesaHHOro nsnyyeHus

7.5.1 MeTannuyeckue puNbTPbl N KONIUMATOPbI

C uenblo ymeHblueHus ahdekTa paccesHHOro U3NyvyeHUs NepBUYHOE U3MyvyeHWe AO0/KHO ObiTb Kak
MOXHO JlyyLlle KO/I/IMMUPOBAHO B Harpas/ieHUM KOHTPO/IMPYEMOro yyacTka obbekTa.

Mpu ncnonb3oBaHUM UCTOYHUKOB U3nyveHus Se 75. Ir 192 n Co 60 unm peHTreHoBCKOro o6opyAoBaHus
cBbiwe 1 MB. nau B criydyae 60K0BOro (KPOMOYHOr0) paccesiHusi, B kKayecTBe huibTpa pacCesiHHOro manyue-
HWA C MasbIMU 3HEPTUSIMU MOXET ObITb MCMOMb30BaH CBMHLOBLIV NNCT MeXAy 06BEKTOM KOHTPONS 1 Kacce-
Toi nnn DDA. TonwmHa Takoro amcta AomkHa 6biTb oT 0.5 Ao 2,0 MM B 3aBMCMMOCTU OT NPOCBEY/BAEMOi
TONWMHbI. B kayectBe hunbTpa, KpOME CBUHLA, MOTYT GbiTb UCNONb30BaHbl ApYyrve MaTepuasbl, Hanpuvep
0/10BO, Mefb WX CcTasb. TOHKUIA CTanbHOW WM MeLHbI 3KpaH pekoMeHAyeTcs pacrnofnaraTb Mexay CBUHLO-
BbIM JINICTOM U ;€ TEKTOPOM.

7.5.2 3awmTta oT 06paTHO-PACCEAHHOrO U31y4YeHus

Hannume o6paTHO-pacCcesHHOro N3ny4yeHuns fO/MKHO 6bITb NPOBEPEHO A5 KaXA0N HOBOM cucTeMbl CR
nocpeAcTBOM YCTaHOBKM CBMHLIOBON BYKBbl «B» no3aau kaxaoi kacceTbl (BbICOTOW He MeHee 10 MM v TonLWK-
HOW He MeHee 1.5 mm). Ecnv AaHHbI CMMBOS BbISIBASIETCA HA paguorpadmyeckoM CHUMKe (paguorpamme) kak
60nee cBeTNbI (HeraTyBHOe NpeAcTaB/ieHne, T.e. yMEHbLLIEHHOEe NMHeaprn3oBaHHOe 3HaueHne rpajalum cepo-
ro), TO 37O CBUAETE/NIbCTBYET O HA/IMUMKN 06PaTHO-PACCESAHHOr0 MU3nyyeHns. Ecnm cumson TemHee (yBenuueH-
HOe IMHeapun30BaHHOE 3HaYeHve rpagaLlun ceporo) Uan HeBMAUM, TO LMdPOBOI pagnorpatnyecknin CHUMOK
(paguorpamma) NpUHUMaETCH, U OH EMOHCTPUPYET XOPOLLYIO 3aLMTy OT 06paTHO-PACCESAHHOIO U3/TyYeHus.

Mpy HeOb6XOAMMOCTN AEeTeKTOp [O/MKeH GbiTh 3alivlleH 0T 06paTHO-pacCeAHHOro U3nyYyeHns CBUHLO-
BbIM INCTOM TONLWMHONM HEe MeHee 1.0 MM WM ONIOBSAHHLIM AIMCTOM TO/ILWMHON He meHee 1,5 mm. pacnono-
XEHHbIM 3a [eTeKTOPOM. [N5 YMEHbLUEHNSA BIUSHUA PEHTreHOBCKON h/lloopecLeHL M CBUHLA A0/DKHA Npu-
MEHATLCA AOMOMIHUTENbHAA 3aluTa CTaslbHON WAM MeAHOW NAacTWHON (TONWMHOR okono 0.5 mm) mexay
CBMHLOBbLIM 3KpPaHOM W AeTeKkTopoMm. [pu aHeprun usnyyeHus Bbiwe 80 k3B He [O/HKHbI MCMO/b30BaTLCA
CBVHLOBbIE 3KpaHbl, KOHTaKTMPYIOLLMe C 06paTHOI CTOPOHOW AeTekTopa.

7.6 PaccTtofHue OT UCTOYHUKA NU3NYyYeHUs [0 obbekTa KOHTpONA

MWHMMaNbHOe paccTosiHMe OT UCTOYHUKA U3ydYeHus A0 06bekTa KOHTpons fmin 3aBMCUT OT pasmepa
MCTOYHMKA UM pasMmepa (POKYyCHOro naTHa d U paccTosHMA b OT 06bekTa KOHTpoNns Ao AeTektopa. Pasvep
MCTOYHMKA WK pa3mep hokycHoro nATHa d gomkeH cooTBeTcTBoBatb EN 12543 unn EN 12679.

Ecnv pasmep uctoyHuka usnyyeHus nam pasmep OKyCHOro nsTHa onpegensaTcs ABYMS pasMepamu,
cnefyeT UCNO/b30BaTb HAWGONBLLWIA.

[na cxem KOHTpons, KpoMe M306paXeHHbIX Ha pucyHkax 2 b, 8 b. 13 b n 14 b. pacctosHue f cnegyet
BblGUPaTh Takum 06pa3oM, YTOObI OTHOLLIEHWE 3TOF0 PACCTOSAHMSA K pa3Mepy UCTOYHMKA U3/TyYEeHUS WK K pas-
Mepy ¢hokycHoro nsitHa d, T.e. f/d. 66110 He MeHbLUe 3HaYeHunin, onpeaensiembix no popmynam (1) u (2):

- 4na knacca A:

A2 75b23: )

-Ans knacca B:

A2 15b23. 0]

rae b— pacctosiHne oT o6bekTa KOHTPONS A0 AeTekTopa, MM.

Ecnwn pacctosiHne b meHblue, yem 1,2/. To pacctosiHue b B gpopmynax (1) u (2) u Ha pucyHke 21 AO/MKHO
OblTb 3aMEHEHO HOMVHA/bHOW TO/LLMHON t.

[ns onpepeneHns pacCcTOAHWA OT UCTOYHUKA U3NyYeHUs [0 06bekTa KOHTPOAsA fmin MOXHO 1Cnonb3o-
BaTb HOMOrpamMMy Ha pucyHke 21. 3Ta HOMorpaMmmMa ocHoBblBaeTCcs Ha chopmynax (1) n (2).

[ns cxem KOHTPO/iA B COOTBETCTBUU C pUCYyHKamu 2 b, 8 b, 13 b n 14 b paccTtosHue f cnepyeT Bblbupatb
TakMM 06pa3om, 4TO6bl OTHOLWEHUE paccTosHus f k pasmepy nctouHuka d, T.e. f/d. 66110 He MeHbLIe 3Have-
HulA. onpegensiembix no gopmynam (3) u (4):

-ANna Knacca A:
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-Ansa knacca B:

4

roe t — HoMMHaIbHAs TOJLWMHA 06BEKTA KOHTPONS, MM;
b— paccTosiHue oT 06BEKTA KOHTPONS A0 AETeKTopa, MM.

[Ons knacca A. koraa TpeGyeTcs BbisiB/IEHWE MIOCKOCTHLIX Ae(DEKTOB, MUHUMA/IbHOE PACCTOsIHUE OT MC-
TOYHMKA U3MTyYeHnst A0 06bekTa KOHTPOoNsA fmin 4O/MKHO GbITh TaKoe Xe. Kak Ans knacca B. ans Toro, uto6bbl B
[lBa pa3a yMeHbLUUTb reoMeTpUUYEecKyio Hepe3KoCTb.

Mpy KPUTUYECKN BAXHbBIX TEXHUYECKMX MPUMEHEHUSX MaTepuasioB, MOABEPXKEHHbIX PACTPECKUBAHMIO,
[O/MKHBI MCMO/b30BaTLCA Gosiee YyBCTBUTENbHbIE, YeM A/is knacca B. paguorpaduyeckue cnocobbi.

B munnumeTpax

Knacce Knacc A
d
6 ENT''e)
5 - * E- 800
5000 h 600
4 2000 i- 500
3000 -3: r 400
3- 2000 —* - 1000 [+ 300
E- 200
500
300
—_ 100
200 %
. BO
100 r- 50
b 40
50 r 30
30 E—20
20
10 — 10
r- 8
"6
s — 5
— 4
- 3
2

PucyHok 21 — Homorpamma Ans onpefeneHns MUHUMaIbHOro PacCTOSIHWS OT UCTOYHMKA M3/TyHeHWs A0 0OBbeKTa KOH-
Tpons /mn, B 3aBUCMMOCTY OT PacCTOSHUS OT 06bEeKTa KOHTPO/IS 4,0 AeTekTopa b n pasmepa UCTOYHMKa U3nyyeHns d

CobcTBeHHas HepeskocTb (Ut = 2SAkeloc0) cucTembl ¢ LMPOBLIM AETEKTOPOM U reomeTpuyeckas He-
pe3kocTb (i/G) BHOCAT Bkiag B 06Ly0 HEPe3KOCTb (My) N306paxeHusl, ecnm oHa He CKOppeKTMpoBaHa ¢ Mno-
MOLLb0 FEOMETPUYECKOTO YBEIMYEHUS:

Ut -~y 2bl4 . (5)
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Mo3aToMy pekomeHAyeTCs yBEIMYEHNE PACCTOAHUSA /A jn Ans KOMNeHcauuu Mo6oi LONONHUTENTbHOW He-
pe3koe™ neTeKTOPHOl CUCTEMBI.

Ecnu npumeHsaoT UndpoBble feTeKTopbl, uMetowmne 60MbLyo COOCTBEHHYIO HEPE3KOCTb, YeM peHTre-
HOBCKME MMEHKN, N HEOBXOAMMO NONYYUTb Masible 3HaUeHNSA 06LLell Hepe3KoCTY N306PAXEHUS], aHANOTNYHbIe
onpegeneHHolM no 1ISO 17636-1 (nneHovyHaa paguorpadus), pekoMeHAYTCa YCnoBus a) u b):

a) npu YCNOBUMW, YTO OGBEKT KOHTPOA HAXOAUTCS B KOHTaKTe C AeTEKTOPOM (He pacnpoCTpaHsaeTcs Ha
cnoco6 reomMeTpuyecKoro ysenmyeHus), LUMdpoBble AETEKTOPbl BbIGUPAOT Tak. YTOGblI 6a30BOe MPOCTpaH-
CTBEHHOE paspelleHne feTektopa SRb 66110 MeHbLUe 3HavyeHwuli, onpegensieMbix no opmynam (6) u (7) B
3aBMCHMOCTY OT pPaccTOSHUA OT 06beKTa KOHTPONS [0 AeTekTopa b:

- ANa Knacca A:

)

- ANA Knacca B:

5*b<|o0: ™
b) ecnu Ao/HKHA ObITb AOCTUIHYTA HEPE3KOCTb. CPaBHUMAasi C NoJly4yaemoli Npy N/IeHOYHON paanorpa-
un (ISO 17636-1). To paccTosHne peKkoMeHAyeTCs YyBE/IMYUTL M0 CPABHEHWIO CO 3HAYEHUAMU, NOSYYEH-
HbIMK no cpopmynam (1) uam (2) (M no pucyHky 21). ¢ nomowbio hopmyn (8) u (9). ecnn ycnosusa gpopmyn (6)
MU (7)BbINONMHEHDI.
-Ana knacca A:

b2
8
/7,52)-4SR2 * ©
- Ana Knacca B:
— 9
/152)- 4SRb ®)

MoxHo onpegenaTs fmn no coopmynam (1) nam (2) nnm pucyHky 21. ecnm 6a3oBoe NPOCTPAHCTBEHHOE
paspelleHne getektopa SRb HamHoro meHblle, yem Tpebyetcs no cpopmynam (6) unm (7). nnn gocturaeTcs
BUAMMOCTb IQI B cooTBeTCTBUM € Tabnuuamu B.1 — B.12 nytem yBenuueHns SNR (CP ).

B tabnuuax B.13 1 B.14 (npunoxeHue B) npuBeaeHbl MakCUMasibHble 3Ha4eHus obLeli Hepe3KocTu U3o-
6paxeHuns n TpebosaHMA no SRb 415 NosyyeHns AOCTATOYHOIO KayecTBa M306paeHns 4nsa knaccos A u B,
COOTBETCTBEHHO.

Mpy ncnonb3oBaHUM CXeMbl KOHTPONS Ha 3/INNC, ONUCaHHOW B 7.1.6, UK cxembl NepneHanKynspHoi
CbeMkM, onvcaHHoli B 7.1.7, B chopmynax (1), (2) n Ha pucyHke 21. b cnegyeT 3aMeHUTb HA HapyXHbIil gna-
meTp Tpy6bl De.

Korga UCTOYHMK HaxoauTca BHe 06bekTa KOHTPONA, a fleTeKTop — C APYrovi CTOpoHbI (cnoco6 nonyue-
HMA O4HOro M306paXKeHNs Yepes ABe CTeHKV No 7.1.8). MMHUMaIbHOE PacCTOSHME OT UCTOYHMKA U3/yYeHUs
[10 06beKTa KOHTPO/IA onpeAensieTca TONbKO TOJLMHON CTeHKN (T.e. He 3aBUCUT OT AnameTpa Tpyobbl).

MpegnoytnTensHO n3beratb MCNONb30BaHWNA cnocoba npoceBevrBaHVA vepes ABe CTeHku (cm. 7.1.6 —
7.1.8) nyTeM NOMeLLEHUss UCTOYHUKA U3NTyYeHUA BHYTPb O0ObeKTa KOHTPONSA, YTOObl fOCTUYL 6o/lee noaxo-
[JALLero HanpasfeHusa u3nydeHns (cMm. 7.1.4 n 7.1.5). PekomeHAyeTcs, YTOObl YMEHbLUEHNEe MUHUMaNbHOro
PaccTOAHMA OT UCTOYHMKA M3MTyYeHUa A0 06bekTa KOHTPONA 6bi10 He 6onblue 20 %.

Ecnun ncTouHunk HaxoauTcs B LeHTpe (BHYTPW) 0O6bekTa KOHTPONS, a feTeKTop — cHapyxu (cm. 7.1.4),
1 nNpu ycnosuu cobniofeHnsa TpebosaHmnii k 1QI, 3TOT NPoLEHT MOXET 6biTb yBenmyeH. OHaKo YMeHbLUeHne
MWHUMaNbHOTrO0 PaccTOAHMSA OT UCTOYHMKA M3MyYeHUs A0 06bekTa KOHTPONSA AO/MKHO 6biTh He 6onee 50 %.
[JanbHelilee ymeHblUEeHNe MOXET ObITb COrNacoBaHO Mexy U3roToBUTENEeM U 3aKa3unMKOM Mpu YC/I0BUN Bbl-
nonHeHws Tpe6osaHuii k Q.

7.7 Cnocob reomeTpuUYecKoro yBeamyeHus

MpenaTcTBMem Ansa npumeHerHnsa cuctem CR n DDA ansa pagnorpaduyeckoro KOHTPONS CBapHbIX coe-
OVHeHnii aBnsieTca 6onbliolt (6onee 50 MKM) pa3Mep nuKcens B 60NbLUMHCTBE MATPUYHbIX LMGPOBbIX AeTek-
TOPOB 1 CUCTEM «3anoMuHawwas nnactuHa (1P)-ckaHep» N0 CpaBHEHUIO C MasibiM pasMepoM 3epHa NJEHKN
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(6naropaps aTOMy NieHKka UMeeT OYeHb BbICOKOE MPOCTPaHCTBEHHOE paspelleHne). DTy TPYAHOCTb MOXHO
npeosoneTb, BOCNO/b30BaBLUNCh YHUKa/IbHbIM cBoiicTBoM DDA yBennunatb SNR” (CP Il) B n3o6paxeHuu un
(nnn), Npn HEO6XOAMMOCTU, TEOMETPUYECKUM YBEIMYEHNEM.

MpumeuyaHune — FeoMeTpUYecKoe yBEIMYEHNE OTIMHAETCS OT LUCHPOBOr0O yBEIMYEHUS NPOCMATPUBAEMOro
n306paxeHns (3yma). YMeHblUEHNE HEPE3KOCTU U306paKeHnst oGecneyrBaeTcs TOIbKO FeOMeTPUYECKUM YBEIMYEHNEM.

YBenunueHne oTHOLLEHNS CUrHana K Wwymy B ndobpaxeHun (cM. 7.3.2. CPIl) aBnseTca ogHUM U3 BapuaH-
TOB. ecnv Tpebyemas 4yyBCTBUTENBLHOCTL NO IQI (NogTBEpXAeHHasA 1QI NPOBOMOYHOrO TMNA UM CTYNeHYaToro
c oTBEpCcTUsAMM Tna) u SR (nogTeepxaeHHoe IQl ABYXNPOBOMOYHOrO TUNa. CM. npunoxeHne C) He oTBevatloT
TpeboBaHWsM, NpUBeAEHHbIM B COOTBETCTBYIOLWUX Tabnuyax B.1 — B.14 (npunoxeHue B).

Lpyrvm BapviaHToM SiBNIieTCA NpUMeHeHne cnocoba reoMeTpryeckoro yBeIMYEHNs C yBesIMYeHHbIM pac-
cTosiHueM mexay fetektopom (IP nnm DDA) 1 06bEKTOM KOHTPOIA B COYETaHWUM C UCNO/b30BaHNEM PEHTIEeHOB-
CKOI TPyOKM C MasibIM (hOKYCHbIM MATHOM WM UCTOYHMKA FraMMa-U3nyyeHus ¢ MasibiM pasmepoM UCTOYHKMKA.

Ecnn nocne mcnonb3oBaHna 060ux MeTodoB Tpebyemble 3HaueHus nokasatesnei kadectsa no QI sce
elle He AOCTUTHYTbI, cuctembl CR nav DDA He MOryT 6bITb MCMO/Ib30BaHbl A1 KOHTPONSA.

MpaBnnbHOCTL BblbOpa yBENMYEHWUS [OMKHA OblTb fOKasaHa nyTem ucnonb3oBaHusa QI aByxnpoBo-
JIOYHOrO TUNa Ha 06 beKTe KOHTPONSA AN BCeX paanorpadunyeckmx CHUMKOB (paguorpamm) nsgenus. 1QI osyx-
MPOBOJIOYHOIO TUNA JO/HKEH ObiTb PACMNOMIOXKEH Ha GAVXKHENR K feTeKTopy CTOPOHe 06BbeKTa KOHTPONSA, ecnun
2SR6>d (d — pa3mep UCTOYHMKA UM pasmep POKYCHOro naTHa). B npotusHom cnyyae. IQl AByXnNpoBoIoY-
HOro Tuna Ao/HKeH ObITb PaCcrnoIOXeH HA 06bEKTE KOHTPOSA CO CTOPOHbI UCTOYHMKA U3nydyeHus. na soibopa
KoahpmumneHTa yBennueHns pekomeHgyetcs pacnonaratb QI AByXnpOBO/IOYHOro Tuna Ha 06eux cTopoHax
06beKTa KOHTPOISA, NPV 3TOM Noc/e BbIbopa NpasBuibHOro koahdurLmreHTa yBenmyeHns 1 pasmepa UCTOYHKKa
N3nly4eHnsa unm pasmepa hoKyCHOro NATHa Ha OKOH4YaTeslbHbIX paguorpaduyecknx CHUMKax (paguorpaMmmax)
nsfenunii 4omKeH 6bITb BUAEH TONMbKO oavH 1QL.

Ecnu npumeHseTca aBTomMaTn3npoBaHHOe pacno3HaBaHue fediektos. IQl MoryT co3gasaTb Nomexu B
LUndpoBbIX n3obpaxeHusx. Ecnn IQI He NCnonb3ylOTCA NPU NONYYEHUN CEPUHBIX pagnorpagrnyecknx CHUM-
kOB (pagvorpamm) n3aenuii, Ka4ecTBO M306PaXKEHNA LO/HKHO NEPUOANYECKU NOLATBEPXAATLCA NPOBEPOYUHbI-
MW paguorpaMMamu ¢ usobpaxeHuamu QI NpoBOIOYHOTO UAM CTYNeHYaToro ¢ oTBepcTMaMu Tunos u IQI
[ABYXNPOBOJIOYHOrO TUMa.

HepesKocTb M306paXeHNs U,T MOXET ObITb OLLeHeHa Mo YBE/IMYEHWIO V, FTEOMETPUYECKO Hepe3kocTn uG
n SRb no dopmyne (10):

“im N2SRbf (10)
rae oG -jry~-1)of-(v-1)af, (11)

SRO — 6a30B0e NPOCTPaHCTBEHHOE pa3peLleHne aeTekTopa npu yBeNNYeHUU, paBHoOM 1,
SDD — paccTosiHue 0T UCTOYHMKA U3/yYeHUs 40 AeTEKTOopa;

f — paccTosiHMe OT UCTOYHMKA M3NYyYeHUs] 40 06BbeKTa KOHTPOS;

uG — reomeTpuyeckast HepesKoCTb;

d — pasvep POKyCHOro MATHa WU pasMep UCTOYHMKA U3nyvyeHus B cooTBeTcTBuM ¢ EN 12543 unnam
EN 12679;

\Y — reomMeTpuyeckoe yBesimyeHme, paBHoe oTHoweHnto SDDIf:

ulm — Tpebyemas MakcMMmasibHas HepesKOoCTb M306paXeHus B COOTBETCTBUWM C Tabnuuamu B.13 unm

B.14 (npunoxeHune B) Ans knaccos KOHTponsa A unu B.

[na ymeHblUeHNA Hepe3koCTn n306paxeHns Tak. YTOObl OHa CTasia MeHbLUEeR N paBHON COOTBETCTBY-
Iowemy 3HayeHuto, ykasaHHoMy B Tabnuuax B.13 nnun B.14 (npunoxeHue B), reomeTpuyeckoe ysBenuyeHve
OO/MKHO ObITb YBENNYEHO U (MNKn) pasMep HOKYCHOrO NATHA AO0/HKEH OblTb YMEHbLUEH. DTO A0/HKHO 6bITh [,0-
Ka3aHo c nomoLlbto |Ql ABYXNPOBO/IOYHOIO TUMA, PACMOMOXEHHOIO Ha 06BbEKTE, Kak ON1CaHO BbilLe.

KoadhhmumneHT reomeTpruyeckoro yBennyeHusi 06bI4HO OTIM4aeTcs A5 NOBepXHOCTel ob6bekTa co CTo-
POHbI UCTOYHMKA U3My4eHus 1 feTekTopa. [o3ToMy yBenmyeHne v pekoMeHAyeTcs BbloupaTb A5 LeHTpa
06beKkTa KOHTpoNA. PekomeHayeTcs, 4Tobbl pasnnyne 3HauyeHin reoMeTpUMYeckoro yBeIMyeHnss Co CTOPOHbI
NCTOYHMKA M3NYYEHUST U CO CTOPOHbI AeTeKkTopa 6bi10 B npegenax + 25 %. MeHblune 3HaYeHnUs: yBenmyeHus
MOTyT 6bITb BblOpaHbl, ecnn npuMmeHsietcss CPI. kak onncaHo B 7.3.2.
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7.8 MakcumMmanbHas 0671acTb NpWM OAHOKPATHOW 3KCNO3MLUM

Konuuyectso umMdpoBbIX pagnorpatmyecknx CHAMKOB (paguorpaMm) 415 noJsIHOro KOHTPONA NPSAMOosu-
HeliHbIX CBapHbIX WBOB (CM. pucyHku 1, 15. 17 1 18) 1 N30rHyTbIX CBAPHbIX LUBOB NPW PaCcMnofIOXEHNN UCTOY-
HWKa U3N1y4yeHus BHe LeHTpa (CM. pucyHkn 2 — 4 n 8 — 16) uenecoobpasHo ykasbiBaTb B crieyugukaunm Ha
NPOAYKLMI0 B COOTBETCTBUN C TEXHUYECKUMU TPeOOBaHNAMU.

[ns yyacTka KOHTPOASi C MOCTOSAHHOM TOJILWMHON, OTHOLEHNEe NMPOCBEYNBAEMOl TOMWMHbI Y BHELUHEN
rpaHuLibl K NPOCBEYMBAEMOIA TOJLLMHE B LEHTPE MyyKa AO0/MKHO 6bITb He 6onee 1,1 ansa knacca Bu 1,2 — ans
Knacca A.

He pekomeHgyeTcsl, UTo6bl 3HaYeHUss SNRn, 06ycnoBieHHble NIOObLIM N3MEHEHMEM MPOCBEYMBaEMON
TOJIWUHBI, 6bIIV MeHbLUE YKka3aHHbIX B Tabnunuax 3 unu 4. B kayectBe anbTepHatusbl, A1 CR. kak noka3aHo
B NpunoxeHun D. MoryT 6bITb MCNOb30BaHbl 3Ha4YeHns GV.

Pasmep o6nacTtu, nognexaileil KOHTPO/O, BKAOYAET B Ce6S CBAPHOWA LWOB 1 30HY TEPMUYECKOr0 BAUS-
HUA. Kak npaBuio, A0/MKHbI ObITb MPOKOHTPOIMPOBAaHbI 0K010 10 MM OCHOBHOrO MeTasifia C KaXAoli CTOPOHbI
CBapHoro Lisa.

PekomeHgaumm no konuuyecTBy UMPOBbLIX pagnorpaduryecknx CHUMKOB (paguorpamm), Kotopoe obe-
cneymBaeT NPUEMIEMbI/i KOHTPO/b KOMbLEBOIO CTHIKOBOrO CBAPHOrO LUBA. NPUBEAEHbLI B NPUIOXEHNN A.

7.9 O6paboTka faHHbIX

7.9.1 CkaHupoBaHue v cYMTbiBaHME n30bpaxeHus

[ns nonyyeHns BbIGPAHHOIO KayecTBa N306pPaXeHNs 4eTEKTOPbI WU CKaHepbl [O/MKHbI NCNO/b30BaThb-
CA B COOTBETCTBUW C YC/IOBMSAMU, PEKOMEH0BaHHbIMU U3rOTOBUTE/NIEM AeTekTopa unu ckaHepa. Lindposbie
paguorpaduueckmne CHUMKN (paguorpammbl) 4OMKHbI ObITb 6€3 apTedakToB, 06yCNOBAEHHbIX 06paboTKOM,
TPaHCNOPTMPOBKOW MW APYTMMU NPUYMHAMU, KOTOPble MOFAK Gbl NOMeLLaTb paclundpoBKe.

7.9.2 HacTtpoiika DDA

Mpu ncnonb3oBaHun DDA gomkHa NPpUMEHATLCA Npoleaypa HacTPOWku AeTekTopa B COOTBETCTBUM C
pekoMeHJaunaMn n3rotoButens. [eTekTop AO/MKEH ObiTb HACTPOEH C MOMOLLbI (HOHOBOrO M306paxXeHUs
(6e3 n3nyyeHns) u, No kpanHeln Mepe, OJHOr0 N306pakKeHUs C yCueHneM curHana (Mpu BKIIOYEHHOM PEHT-
r€HOBCKOM W3/Tly4EHUUN W OLHOPOAHOW 3KCMO3uumm). HacTpoika ¢ MCnosib30BaHMEM HECKObKMX Koadhdumum-
€HTOB yCWUNeHus curHana ysenuuveaet gocturaemble SNRn v IMHENHOCTb, HO 3aHUMaeT 60/blue BpeEMEHMU.
UT06bI CBECTU K MUHMMYMY LUYM. 06YC/OB/IEHHbIA HACTPOWKOWA, BCE HACTPOEYHble M306paXKeHUs AOMKHbI
6bITb MONYYEHbI NPU 3KCMO3NLMOHHONK Ao3e (MA MuH uan Bk MWH). no kpaliHeli mepe, B ABa pa3a 60/b-
e go3bl, NCNONb3YEMON ANna paguorpadmyeckmx CHUIMKOB (paguorpamm) KoHTpons. Ecnm npegycmoTpeHo
[OKYMEeHTMPOBaHHOI NpoLeAypoii, HacTpoeyHble N306paxeHns pekoMeHAyeTCcs paccMaTpuBaTth B kayecTse
NCXOAHBIX N306paxeHuii ANa NOATBEPXAEHNA KayecTBa KOHTPONs. HacTpolika AOo/MKHa OCcyLLecTBNATbLCS ne-
prYOAMYECKN 1 NPU CYLLECTBEHHBLIX U3MEHEHNAX YCNO0BWIA 3KCNO3ULMN.

7.9.3 NHTepnonsauma naoxmx nukcesnem

Mnoxue nukcenn — HeadPekTUBHbIE AeTekTupyoLwme anemeHTsl DDA. OHu onucaHbl B (11).

Mpn ncnonb3oBaHun DDA. B COOTBETCTBUM C PYKOBOACTBOM W3rOTOBUTENS, A0O/MKHA 6biTb cocTasne-
Ha KapTorpamma feTekropa A/ onpefeneHns KapTbl PacnofioXeHWUs MaoXux nukcenein. 3ta kapTa naoxmx
nvkceneli Ao/mkHa 6bITb JOKYMEHTUpOBaHa. VIHTepnonsaumsa naoxmx nukcenein sBnsetcs npuemMaemon n He-
o6xoaumoli npoueaypoit ans pagunorpadun ¢ nomowbio DDA. PekoMeHAyeTcs NPpUMEHSTL To/bko DDA. He
umetone nukcenen agep ckonnenuii (CKP) B o6nactu koHTpons (ROI).

[ns koHTponsa pomkHbl npumeHaTbes DDA 6e3 CKP u cuctembl CR, umetlowme 6a3oBoe npocTpaH-
CTBEHHOe paspelueHue (SRj,) AeTekTopa He 6onee yeM npefycmMoTpeHo B Tabnuuax B.13 nam B.14 (npuno-
XeHve B). Ecnv npumeHsieTca cnocob ysenuuenus, SRb,madc AOMKHO 6bITb onpefeneHo nyTeM M3mMepeHus
Ha M306pakeHnn, Kak onucaHo B npunoxeHun C, ¢ nomoLybio 1Ql 4BYXNPOBO/IOYHOTO TUMA, PACMNO/IOXEHHOIO
HEMOCPEeACTBEHHO Ha 06bEKTE KOHTpONs (cM. 7.7). ITo 3HayeHue SRb fo/mKHO 6bITb He Go/lee 3HAYEHUNA,
npviBefeHHbIX B Tabnuuax B.13 unu B.14 (npunoxenue B). Eciu SRb geTekTopa nam nsobpaxeHus 6onblie
3HayYeHun, npuBefeHHbIX B Tabnuuax B.13 unn B.14 (npunoxeHune B), TO MOXeT 6biTb MPUMEHEH NPUHLMN
KomneHcauuum CPU. Kak onucaHo B 7.2.3.

Ecnn 93Aunnu 3anomuHaiolme nnacTuHbl NPUMEHAITCA A8 KOHTPONSA AedeKkToB pasmepoM, npuvep-
HO paBHbIM MPOCTPAHCTBEHHOMY paspeLleHunio n3obpaxeHns SRb'mad,!. Tpebyemoe SNRn A0MKHO ObITb 3HA-
YnTeNbHO yBenmueHo. KOHTponb A0/MKeH ObiTb NPOBEAEH Ha OCHOBAHUW COTNALIEHNA MeXAy U3roToBuTenem
N 3aKasymkom. YkasaHHoe ysennyeHne SNRWMOXeT KOMMEHCMPOBaTb MECTHOE yBe/IMYeHUe HepesKoCTw,
BO3HMKaIOLWWEe U3-3a MHTEPNOALMM NIOXUX NUKCENEN.
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OugeHKa NIoXMX NUKCeei AoMKHA OCYLLEeCTBASETCA NepuoanNUYecKu.

MpumeyaHune — Mo aHanorum ¢ CPU. yBennyeHHoe SNRf* kOMNeHCHpyeT MECTHYI0 HEPE3KOCTb. BbI3BaHHYIO
UHTepnonsaymeii NNoXmx nukcenein. 3To NnonoxeHve paccmarpusaeTca kak CPLL.

7.9.4 O6paboTka nsobpaxeHuns

7.9.4.1 Ana onpepeneHns SNR. SRbu SNRn uudpoBble faHHble paguorpaduyeckoro getekropa 4ox-
Hbl ObITb MpeacTaBneHbl IMHeapN30BaHHbIMN 3HAYEHUAMY rpagauuy ceporo, KoTopble NpsMo NponopLmo-
Has/bHbl f03€ U3lydeHus. [ns onTMManbHOro OTOGPAXKEHNS U306PaXEHNS pPeKoMeHAyeTcs UMeTb MHTepak-
TUBHYIO PErysimpoBKy KOHTPacTHOCTU U APKOCTU. [lononHuUTeNbHble YHKLMKN hunbTpauum, npounamposaHns
N MHCTPYMeHT Ansa onpegeneHns SNR, SNRn LenecoobpasHo NHTerpuposaTtb B NporpaMmHoe obecnevyeHve
ANA oTO6paxeHns u aHanmsa nsobpaxeHus. MNpn 0co60 BaXXHOM aHanu3e n3obpaxeHus onepaTop AO/MKEH
pacwundpoBbiBaTb N306paxeHne npu koadduumeHTe macwtabuposaHus (UMgpoBoro ysenuyexus) ot 11
(3TO O3HauaeT, YTO OAMH MUKCE/b LMUGPOBOro paguorpauruyeckoro CHMUMKa (paguorpammel) npepcrasrieH
OfHVM NUKcenem MoHuWTOpa) A0 1:2 (03HauaeT, YTO OAMH NUKCeNb LMpPOBOro pagmorpadmyeckoro CHUMKa
(pagmorpammel) npefAcTaB/ieH YeTbIpbMS MUKCENSAMU MOHUTOPA).

7.3.4.2 lononHuTeNbHbIe cpeAcTBa 06paboTKM M306paxeHuit, NpMMeHeHHble A1 06paboTkn coxpa-
HEHHbIX UCXOAHbIX AaHHbIX (Hanpumep, BblCOKOYacTOTHasA uabTpaums (hunbTp, Nponyckawwuii BbICOKME
4acToTbl) AN OTOBPaXEHUSA N306PAKEHNS) [O/KHbI 6bITb JOKYMEHTUPOBAaHbLI, BOCNPOU3BOANMbBI U 6bITb CO-
rnacoBaHbl MeX/y U3roToBuTesnieM n 3aKa3dmkoM.

7.9.4.3 Ecnv npu oueHke 1QI NPOBO/IOYHOrO UAN CTyNeH4YaToro ¢ OTBEPCTUAMM TuMa UCMO/b3yeTcs A0-
nosHUTENbHas 06paboTka n3obpaxkeHuin (Hanpumep, BbICOKOYACTOTHas (QUIbTpauus), TO Te Xe camble na-
pameTpbl unbTpa AOMKHbI ObITb MCMO/MBb30BaHbI KaK 718 OLEHK/ CBapHOro LUBa, Tak 1 Ans onpegeneHus
3HayeHns nokasarens kayectsa no IQI.

7.10 Ycnosua npocMoTpa u xpaHeHune LM pPOoBbIX pagnorpagpuyeckux CHUMKOB (paguorpaMmm)

OueHka undpoBbIX paguorpauuecknx CHUMKOB (paguorpaMm) Ao/mkHa NPOBOANTLCA B 3aTEeMHEHHOM
nomeLleHun. HacTpoiika MoOHUTOpa A0/KHA ObITb NMPOBEPEHA C NOMOLLbIO COOTBETCTBYHOLLETO TECTOBOIO M30-
6paxeHus.

Ancnnei Ana oueHkU n306paeHns fOo/MKEH YAO0BNETBOPATbE MUHUMasIbHLIM TPpe6oBaHNAM:

a) MMHMManbHas spkocTb — 250 ka/m2;

b) oTO6paxaTb He MeHee 256 OTTEHKOB Ceporo:

C) MUHUMaJIbHAs KOHTPacTHOCTb — 1:250:

d) oTo6paxaTtb, No KpainHein mepe. 1 MUAIMOH NuKcenen pasmepom meHee 0.3 MM.

McxogHble n3obpaxeHus (MecTa KOHTPO/SA) AO/MKHbI COXPaHATLCS € NOMHLIM paspelleHneM, nepeja-
BaeMbIM JeTeKTOpHOl cucTeMoil. Ytobbl obecneunTb OTCYTCTBME apTedakToB M306paxeHwuii ¢ aetekTopa,
[0 COXpaHeHus JaHHbIX A0/MKHbI NMPUMEHSITBCA TOSIbKO onepauun 06paboTkn n306paxeHunsi, CBA3aHHble C
HacCTpOiikoi AeTekTopa (Hanpumep, KOPPeKLUMs CMeLLEeHNs, HaCTpOoika No ycuneHuo 4na 6anaHcMpoBku age-
TekTopa v KOppekuus naoxux nukcenei, cm. [11]).

Lna o6ecneyeHns JONTOBPEMEHHOIO XPAHEHUS JaHHbIX C UCMOJ/Ib30BAHMEM TO/bKO CxXaTusa 6e3 noTeps,
OHO A0/KHO 6bITb Ay6NMPYOLWMM 1 NOAAEPXMBATLCA COOTBETCTBYIOLLMMI anroputMamMy pe3epBHOro KOmwu-
poBaHus.

8 MMpoTOKONA KOHTpONA

Ana kaxgoi akcnosvumm nnv paga akenosuuuii fJo/mkeH 6biTb NOATOTOB/IEH MPOTOKO/T KOHTPOS, CO-
Aepxalyuii nHhopmaLmio 06 NCNonb30BaHHOM paauorpadgumyeckom Metode v (Mn) o ApYrux yCroBUsAX, YTO
NO3BOJINT Nlyyllie NHTepPnpeTVPOoBaThb NONyYeHHblE pe3y/bTaTbl.

MpPOTOKO/ KOHTPOIA AO/KEH BKIOYATL B Ce6A Kak MUHUMYM CreAyioLLyio nHhopmaumio:

a) Ha3BaHVe KOHTPOMPYIOLLEi opraHu3aLuu:

b) 06EKT KOHTPONS;

c) maTepuarn;

d) Tepmuyeckyto 06paboTky;

B) reoMeTpuio CBApHOrO LUBA.

OToNWmMHY maTepunana,;

n)npouecc ceapku;

h) npoueaypy KOHTpONS, BkAYas TpeboBaHUS K NpUeMKe.
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i) cnoco6 yndposoit paguorpadum n knacc, Tpebyemyt YyBCTBUTEILHOCTL MO IQl B COOTBETCTBUU C
HaCTOALMM CTaHAapTOM,

j) cxemy KOHTpONs B COOTBETCTBUM C 7.1;

k) ysenunuexue:

1) NICNONb3YeMyI0 CUCTEMY MapKUPOBKU:

T) CXeMmy pacnosioxXeHus getekropa.

N) UCTOYHWK M3NTyHEHUS, TUN 1 pa3mep (DOKYCHOro MATHA, a Takke 1CMNoNb3oBaHHOE 060pyA0OBaHNE;
0) [eTekTop, 3KpaHbl 1 hunbTPbI, 6a30BOE NPOCTPAHCTBEHHOE pa3peLleHne AeTekTopa.

p) gocturHytoe n Tpedyemoe SNRn gns DDA nnv gocTurHyTble n Tpebyemble 3Ha4YeHUs rpagaumii ce-
poro u/vnn SNRK ans CR:

q) ans CR: TWN ckaHepa U cnepylolive napameTpbl: pa3Mep MUKCensi, CKOpoCTb CKaHUPOBaHUs, KO3d-
(PULMEHT yCUNeHnsi, MHTEHCUBHOCTb Nlasepa, pasMep /1a3epHoOro NsTHa;
r) ansi DDA: Tun v crnegyowme napameTpbl: KO3MMULUEHT YCUNEHUS, AIMTENBHOCTb Kaapa, Konmnye-

CTBO KaApoB, pasMep Nukcens, npoleaypa HacTpoKu;

S) UCNONb30BaAHHOE HaNPshXKeHUe Ha PEeHTTeHOBCKOW TpyOKe W cuna TOKa WM akTUBHOCTb M TUM NCTOY-
HMKa U3Ny4YeHns:

t) BpeMs 3KCMO3MLMKN N PACCTOSIHAE OT UCTOYHUKA U3NyYEHUS [0 AETEKTOPA;

1) Tyn U NOJIOXEHe NHAVKATOPOB kayecTBa m3obpaxeHus (1QI);

V) pesynbTaTbl KOHTPO/IS, BK/IIOYALLME AaHHbIE NPUMEHAEMOro NPOrpaMMHOro o6ecneyeHust, 3HaueHms
nokasaHuii 1QI:

W) MCNo/b30BaHHble NapameTpbl 06paboTkM n306paxeHns, Hanpumep LMdpoBbIX PUILTPOB;

X) Nto6ble OTKIOHEHUSI OT HACTOSALLEr0 CTaHAapPTa, N0 COrNAaLLIEHNI0 MEXAY N3rOTOBUTENEM W 3aKa3UMNKOM;

y) hamunus, ccolika Ha cepTUMKaLMOHHOe YJ0CTOBEPEeHME W NOANNCL OTBETCTBEHHOIO NnLa (nL);

2) AaTbl 3KCNO3MLWN 1 COCTaB/IEHUSI NPOTOKOA KOHTPOJIS.
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MpunoxeHne A
(o6sa3aTenbHoe)

PekomeHayemMoe KO/IM4ecTBo 3KCI'IO3VILI,VII7I, o6ecneqMBarou4ee npunemsieMmoe Ka4eCtBo KOHTpONA
KONbLUEBbIX CTbIKOBbIX CBAapPHbIX LLIBOB

MuHuManbHoe Tpebyemoe KOMYeCcTBO 3KCNO3MLMil ANna Tpy6 HapyXHbIM AgnameTpom 6onee 100 MM npefcTaB/ieHo
Ha pucyHkax A.1 — A4,

Ecnu nameHeHve TONLWMUHBI CTEHKU KOHTPO/IMPYEMOro coefuHeHns AW npu ncnosib30BaHny O4UMHOYHON 3KCNO3nLun
He npesbiwaeT 20 %, TO NPUMEHAIOT pUCYHKN A.3 1 A.4. Takoii cnoco6 pekomeHyeTcsi TO/IbKO NPWU Masoii BepPOSTHOCTH
HanMuus nonepeyHblX TPELLVH UK NPU KOHTPO/IE CBAPHOTO LIBA Ha Hannuue Takux gedekTos Apyrumn MeTogammn Hepas-
pyLialoLero KOHTponsa.

Ecnn M mMeHble nnv pasHo 10 %, To NnpumMeHAoT pucyHkn A1 n A.2. MNpun 3TOM Takke BEPOATHO BbIAB/IEHME TMO-
nepeyHbIX TPELLUH.

Ecnu 06bekT KOHTPONMPYeTCs Ha Hanyne OAUHOYHBIX NONepPeYHbIX TPELLVH, To Tpebyemoe MUHUMaIbHOe KONNYeCcTBO
UM poBbIX pagnorpauyecknx CHUMKOB (pajnorpamMmM) Bo3pactaeT Mo CPaBHEHUIO CO 3HAYEHNAMU Ha pucyHkax Al — A.4.
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PucyHok A.1 — MyHUManbHOe KOM4ecTBO aKkcno3nuunii N npu npocBeunBaHnn yepes 0fHY CTEHKY C UICTOYHUKOM W3-
NyYEHUs1 CHapYXW, NpY MakCMManbHO AOMYCTUMOM YyBE/IMYEHUW NPOCBEeYMBaeMOii TONLWMHbI JIM 13-3a HakNOHHOTO Ha-
npaBneHnsa n3ny4yeHuss B npoBepsiemMoit ob6nactu, pasHom 10 % (knacc B), kak pyHKuMA oTHOWweHWi tDen D Jf
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1 — BHYTPEHHSA CTEHKA TPYGbl

PUCYHOKA.2 — MUHVMMaNbHOE KOMMYECTBO 3KCNO3MLmMii N Npy 3KCLLEHTPUYECKOM MPOCBEYMBAHUN C UCTOUYHMKOM U3NyYe-

HUA BHYTPW, a Takxe Npu NpocBeYnBaHnmn Yepes iBe CTEHKM NPU MakCMMasibHO [ONyCTUMOM YBeYeHUn npoceeymnBae-

MOV TONWMHBI MJ1 13-3a HAK/IOHHOTO HanpaB/ieHNs n3nydeHus, pasHoM 10 % (knacc B), kak qpyHKUMS OTHOWeEHW /D Bun
Dg/SDD
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PucyHok A.3 — MuHMManbHoe KonmyecTBa akcnosuuuii N npu npocBeynBaHumn Yepes ofHY CTEHKY C UCTOYHUKOM W3Ny-
YeHUs CHapyXu Npu MakcumMasnbHO A4ONYCTUMOM YBEUYEHUN NPOCBEYNBAEMO TONWMHbI [IM 13-3a2 HAK/IOHHOTO Hanpas-
NeHnA n3NyyeHns B NnpoeepsieMoil o6nactu, paBHom 20 % (knacc A), kak hyHKuMa oTHoweHwuii tiDcw D Jf
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1 - BHYTPEHHSA CTeHka Tpy6bl

PucyHok A.4 — MUHUManbHOe KONN4ecTBO 3Kcno3uuuii N Npu aKCLEHTPUYECKOM NPOCBEYMBAHNMU C UCTOYHUKOM U3Ny4e-

HUS BHYTPY, @ Takke Npu NpocBeYvBaHNM Yepes fiBe CTEHKM MpU MakcuMasibHO [oNycTUMOM yBENMYEHUN NpocBeYnBae-

MOV TONWMHBbI M /t N3-3a HAKNOHHOTO HanpaBneHWsa U3nyyeHns, paBHoM 20 % (knacc A), Kak YHKLMA OTHOWweHWiA tiDen
DJSDD
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MpunoxeHune B
(o6a3aTenbHoe)

MuHMManbHble 3Ha4YeHUs nokasartesei kayecTsa M306pa)KeHVIFI

B.1 Cnoco6 KOHTpons yepe3 0A4HY CTeHKY; IQl co CTOPOHbI MCTOYHUKA U3NTYyYEHUS

Ta6nunya B.1l — IQlI npoBoNOYHOrO TUNA

Knacc kayectBa 1306pakeH/st A

HomuHarbHast TonyHa 1. MV Homep npososioku 101
Ao 1.2 Bkreou. W 18
Cs. 1.2 a 20 B VY 17
a 2.0 » 3.5 9 VY 16
a 3.5 » 5.0 a VY 15
a 5.0 » 7.0 a W 14
a 7.0 » 100 a w 13
a 10,0 » 150 a w 12
a 15.0 » 250 a w1l
a 250 » 320 a W 10
a 32.0 » 400 a w9
a 400 » 55.0 a w8
a 550 » 850 a w 7
a 850 » 150.0 a W 6
9 150.0» 250.0 ¢ W 5
9 250.0 w 4

Ta6nunuya B.2— IQl cTyneHyaToro c 0oTBEPCTUSAMM TUNa

Knacc kavecTBa nsobpaxeHus A

HomuHanbHas tonuuHa 1 mm Howmep otsepcTtus KOl

[fo 2.0 BkNtoY. H3
Cs. 2,0 a 3.5 B H 4
a 3.5 » 6.0 » H5
a 6.0 » 10.0 » H6
a 10.0 » 15.0 » H7
a 150 » 240 » H 8
a 240 » 30.0 » H9
a 30.0 » 40.0 » H 10

a 40.0 » 60.0 »
a 60.0 » 100.0»
a 100.0 » 150,0 »
a 150.0 » 200,0»
a 200.0 » 250,0 »
a 250.0 » 320,0»
a 320,0 » 400,0 »

I T T T T T T T
N
IS

a 400.0
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Ta6nuya B.3— IQl NpoBonoYHOro TMna

Knacc kauecTsa 1n3otpaxeHsi B

HomuHarnbHasA TonwmHa 1, Mv Homep npososioku 1Q1

Ao 1,5 Bkntou. W 19

Cs. 15 x 2.5 a W18
a 25 a 4.0 a w17
a 4.0 » 6.0 a W16
a 6.0 B 8.0 B W 15
a 8.0 B 120 a W 14
a 120 B 20.0 a w13
a 20.0 B 300 a W 12
a 300 B 350 a W 1
35.0 B 45.0 a W10

a 450 B 65.0 a W 9
B 65.0 B 1200 a W 8
a 120.0 B 200.0 a w7
a 200.0 B 350.0 a W6
a 350.0 W5

Ta6nuuya B.4—IQI ctyneHyaToro c oTBepcTUsAMM TUNa
Knacc kayecTsa 13obpaskeHus B
HomuHasibHasA TonwmHa 1, mv Howmep otBepctus IQ1

[0 2.5 BK/OY. H2

Cs.25 a4.0 a H3
a 40 » 8,0 a H4
a 80 a 120 B H5
a 120 a 20.0 a H6
a 20.0 a 30.0 * H7
a 30,0 a 40.0 a H8
a 40.0 a 60.0 a H9
a 60.0 a 80.0 a H 10
a 80.0 a 100.0 a H1
a 100.0 a 150.0 a H 12
a 150.0 a 200.0 a H 13
a 200.0 a 250.0 a H 14

B.2 Cnocob6 KOHTpONsA Yyepe3 ABe CTeHKU; ABa n3o6paxeHns; IQl co CTOPOHbI MCTOUYHUKA U3NYyUYEHURA
Ta6nuya B.5—IQl npoBonoyHoro tmna

Knacc kauecTBa nsobpaxeHuns A

MpocBeunBaemas ToaAWMUHA w, MM Homep nposonoykm 1QI
No 1.2 BKIOY. w18
Cse. 1,2a2.0 a W17
a 2,0a35 a W16



OkoH4aHve Tabnumuybl B.5

MpocBeurBaemas To/LLyHA W. Mbl

Cs. 3,5 [lo 5.0 Bkntou.

»

»

N M x» 0

@

5.0

7.0

12.0
18.0
30.0
40,0
50.0
60.0
85.0

»

»

*

7.0
12.0
18.0

7 30.0
240.0
2 50.0
» 60.0
2 85.0

A

120.0

120,0 51 220.0
220.0 2 380.0

380.0

A
A

Knacc kauectBa 1306pakeH/st A

Ta6bnunuya B.6— IOl cTyneHuaToro c 0TBEPCTMAMU TUNa

[MpocBeunBaemas TO/LLMHA W. Mbl

Cs. 1.0
a 2.0
a 35
a1 5.5
a 10.0
a 19.0

Tab6bnunuya B.7— IQI npoBoNOYHOro TMNa

MpocseunBaemasi TOMLLYHA W, Mbl

Ao 1,5 Bkou.

Ce. 15

A
A
A
»

»

2.5
4.0
6.0
8.0
15.0
25.0
38.0
45.0
55.0
70.0

[o 1,0 Bkitou.

A

A

A

A

A

N xn 0

2.0
3.5
5.5
10.0
19.0
35.0

2.5
4.0
6.0
8.0
15.0
25.0
38.0
45.0
55.0
70.0
100.0

A
If
A

If

A

N N M M M

pal

pal

Knacc kauecTtBa 1306pakeHns A

Knacc kavectsa n3o06pavkeHns B

FOCT ISO 17636-2—2017

Homep npososioykm [0l

W 15
W 14
W13
W 12
w1
w10
W9
W 8
w7
W6
W5
W 4
w3

Howmep otBepctua KL
H3
Ha4
H5
H6
H7
H8
H9

Homep npososioykn 1Q1
W 19
W 18
W 17
W16
W 15
W 14
w13
W 12
w1
W10
W9
W 8
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OkoHuaHue Tabnuubl B.7

Knacc kavectBa 13o6paxxeHust B

MpocseunBaeMast TOMLLHA 1> MM Homep nposorioyku 101
Cs. 100.0 go 170.0 BKntoM. w7
a 170.0 a 2500 = W6
a 250.0 W 5

Ta6nuya B.8— IQI cTyneHyaToro c oTBepCTMAMU TUNa

Knacc kavectsa n3otpaxeHsi B

MpocseunBaevas TOMLLWHA . MM Homep oteepctus 1Q1

Ao 1.0 Bknou. H2
Cs. 10 a 25 1 H3
A4 25 a 40 A H4
A4 40 a 6.0 A H5
A4 6.0 a 110 » H6
4 11.0 a 200 » H7
4 20.0 a 350 4 H8

B.3 Cnoco6 KOHTpONSA Yyepes ABe CTEHKU; OA4HO UK ABa n3obpaxeHusa: IQl co cTOpoHblI AeTekTopa
Tab6nuuya B.9— IOl npoBonoYyHOro Tnna

Knacc kauectsa 13obpaxeHus A

MpocBeurBaemas To/LLyHa . MM Homep npososioykn 1Q1

[o 1,2 BKHOH W 18

Cs. 1.2 A 20 | w 17
a 20 » 35 W16
» 35 » 50 » W 15
A 50 4 100 » W 14
n 100 s 150 1A w13
» 150 » 22.0 W 12
s 220 a 380 w1
38.0 A 48.0 W10
48.0 s 60,0 W 9
60.0 a 850 » W 8
85.0 a 125.0 » w7
125.0 A 225.0 » W6
225.0 8 375.0 » W 5

» 375.0 W 4

Ta6nuya B.10— IQI cTyneH4aToro c oTBepCTUAMY TUNa

Knacc kavecTBa n3obpakeHms A

IMpocseumBaeMas TOMLLYHA U. MV Howmep otsepctua 101
[02.0 BKHIH H3
CB.20 8 50 = H4
4 50 a 9.0 » HS5
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OkoH4aHue Tabnumusbl B.10

Knacc kauectBa 1306pakeH/st A

[MpocseurBaeMast TO/LLYHA W. Mbl Homep otsepcTus |01
CB. 9.0 po 14.0 BKtOM. H6
» 140 » 220 » H7
X 22.0 x 36.0 X H8
X 36.0 x 50.0 x H9
X 50.0 x 80.0 x H 10

Ta6nuuya B.11 — IQI npoBosoYHOro Tuna

Kracc kauectBa 13obpaxeHs B

MpocsBeuvBaemas TOMLLMHA W. Vbl Homep npososioykm 101

[0 1.5 BK/tOY. W 19

Cs. 1.5 X 25 B W 18
25 * 40 X W 17

40 B 6.0 X W16

» 6.0 * 120 » W 15
» 120 un 180 » W 14
» 180 8 300 » W13
X 30.0 8 450 » W 12
X 45.0 8 55.0 » w1
X 55.0 8 70.0 » W10
X 70.0 8 100.0 » w9
X 100.0 » 180.0 » w8
» 180.0 k 300.0 » W7
» 300.0 W6

Tab6nunya B.12— IQI cTyneH4YaToro ¢ 0TBEPCTUAMM TUMNA

Kracc KavecTsa 1sobpaxeHus B

MpocseunBaeMast TONLYHA v, ww Howmep otsepctvst 101

[o 2.5 Bkniou. H2
CB. 25 x 55 » H3
» 55 » 95 x H4
X 9.5 x 150 x H5
X 15.0 x 24.0 x H6
X 24.0 x 40.0 x H7
X 40.0 x 60.0 x H8
X 60.0 x 80.0 x H9
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B.4 Hepes3kocTb

Ta6nuya B.13 — MakcumanbHasi HEPE3KOCTb [/15 Knacca KayecTBa u3obpaxeHus A Ans Bcex cnoco6oB

Knacc kayecTtsa nsobpaxenus J1: IQl AByxNpoBoa0OYHOro Tuna no ISO 19232-5

MuHMManbLHOM 3HaYeHre nokasarens
MNpocBeunBaemas ToN- MakcumanbHoe ba3oBoe NpoOCTpaHCTBEHHOE paspelueHne
01 n makcMmanbHas Hepe3KkocTb -
(paBHOe TO/LMHE NPOBOJIOKM U 3a30py)6 SRj,*4)® MM

wuHa w*. MM
(I1ISO 19232-5)b. MM

D13 0.050
IV5 1.0
0.100
D12 0.063
1.0 <WS 15
0.125
D11 0.080
1.5<wS 2.0
0.160
D10 0.100
2.0<w S5.0
0.200
D9 0.130
50 <wS 10,0
0.260
D8 0.160
10.0 < v S25.0
0.320
D7 0,200
25.0 <w S55.0
0.400
06 0.250
55.0 <w i 150.0
0.500
D5 0.320
150.0 <w S 250.0
0.640
D4 0.400
w > 250.0
0.800

aflns cxembl KOHTPO/S Yepes ABe CTEHKU C OAHUM M306paxeHUemM BMECTO NPOCBEYMBAEMON TOMWMHLI W JONIXKHA
NPUMEHATLCA HOMWHANbHAA TONWMNHA 1.

A CuntbiBaHne nokaszaHuii 101 gns Bei6opa cucTemsl (CM. npunoxeHne C) NpUMeHsieTCs 418 KOHTAKTHOI paguorpa-
¢un. Ecnmmcnonb3yertcs cnoco6 reoMeTpUUYecKoro yBennyeHus (Cm. 7.7), To cunTbiBaHue nokasaHuin IQl fONXKHO 6biThb
BbINO/IHEHO HA COOTBETCTBY LW UX NPOBEPOYHbBIX paguorpammax.

Tab6nunuya B.14 — MakcumanbHasi Hepe3KocTb /15 knacca kayecTBa n3obpaxeHus B gnsa Bcex cnoco6os

Knacc kayectBa nsobpaxeHus B: IOl gByxnpoBosoyHoro tuna no ISO 19232-5

MuHuManbHoe 3HayeHue nokasarens

MpocsBeunBaemas TON- MakcumanbHoe ba3oBoe NpPoCcTpaHCTBEHHOE pa3pelueHune
IQI 1 makcnmanbHas Hepe3KocTb - 90
wuHa MM (paBHOE TO/LMHE NPOBOMIOKM U 3a30py)6 SRbY j9°. Mm
(ISO 19232-5)6. Mm
iv5 15 D13+ 0.040
0.080
15<wS4.0 D13 0.050
0.100
4.0 <wS8.0 D12 0.063
0.125
8.0 <>vS 12.0 D11 0.080
0.160
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OKoH4YaHue Tabnuusbl B. 14

Knacc kauecTtsa nsobpaxeHsi B. 101 gayxnpoaonouroro tuna o 1SO 19232-5

MuH/MaibHOe 3HaueHVe nokasaresisi

MpocseuvBaemas Tort-
10l 1 MaKcMarbHasi Hepe3sKoCTb

MakcumaribHoe 6a30B0e MPOCTPAHCTBEHHOE paspeLLeHe

LLHA wa. MM (1SO 19232556, MM (paBHoe TO/ILLYHE NPOBOJIOKY 1 3a30py=h SRONESe. Mv

12.0<ivS40.0 D10 0.100
0.200

40.0 <WS 120.0 D9 0.130
0.260

120.0 <w S 200.0 D8 0.160
0.320

w > 200,0 D7 0,200
0.400

8 [lnsi cXeMbl KOHTPOJISi MPU NPOCBEYMBAHUN Yepes Be CTEHKN C OfHUM M306paXKeHnemM BMEeCTO NpocBeYvBaeMoit
TO/LMHBI W JO/KHA NMPUMEHATLCA HOMUHANIbHasA TOMWMHA t.

b CunTbiBaHUE nokasaHuii IQ1 ans BbiGopa cucTeMbl (CM. NpunoxeHue C) NpUMeHSIeTCA AN KOHTAKTHOI paauorpa-
chumn. Ecnm ucnonb3yeTtca cnocob reoMeTpuyeckoro ysenumueHus (CcM. 7.7), cunTbiBaHne nokasaHwii FOl fO/MKHO 6biTb
BbINOJ/IHEHO Ha COOTBETCTBYIOLLMX NPOBEPOUHbIX pagnorpamMmmax.

Mpumeyanune — «D13+» gocturaercsa, ecnn paspellenne (OTYETIMBO BUAHLI) Napbl nposonoyek D13. ana
KOTOPOI OTHOLWEHWEe [Ny6uHbI BNauHbl K BbICOTE NUKOB Ha Npodune pacnpegeneHnsa 3HadveHunid rpagaumnii ceporo
6onbuie, yem 20 %.
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MpunoxeHune C
(o6s3aTenbHoe)

Onpe,u,eneHme 6a30BoOro NPOCTPaHCTBEHHOIO paspelweHns

MNCcXOAHBbIM yCNOBUEM AN U3MEPEHUS KOPPEKTHbIX 3HAYEHWII 6a30BOro NPOCTPAHCTBEHHOTO paspelleHmns sBnATCs
NIMHeapu30BaHHble 3HAYEHUSs rpajaLunii ceporo. 3To 03HayYaeT, YTO 3HAYEHUS TpajaLum ceporo A0/KHbI 6biTb NpoONoOpLYK-
OHanNbHbl 403€ U3NYYEHUS B JAHHOM MecTe u3o6paxeHus. ATo. kak NpaBuno, NoAAepxunBaeTcs nNnporpaMMHbiM obecrne-
YeHMeM U3roToBMTENS.

[na onpegeneHns 6a30BOro NpoCTPaHCTBEHHOTO paspelleHus getektopa SRb1QI AByXNpOBONOYHOIO TUNA AONXKEH
pacnonaratbCcs HenocpeacTBEHHO Ha MOBEPXHOCTU AieTeKTopa WM KacCeTbl U MoKa3aHUA C Hero A0J/KHbl GbiTb CHATHI B
cooTtseTcTBumn ¢ ISO 19232-5.

MpumeuvyaHune — Ecnu IQI 4BYXNPOBO/IOYHOTO TUMNa pacnonaraetcs Ha 06bEKTE KOHTPONA, a He Ha feTekTope,
MMeeT MecTo n3MepeHne 6a30BOr0 NPOCTPAHCTBEHHOTO paspeleHns nsobpaxeHns SRbmade, a He 6a30B0ro NpocTpaH-
CTBEHHOro paspelweHue SRt, geTektopa (SRbOeteclc<).

Ecnv nepsas Hepeskas napa nNpoBOsIOYEK He MOXeT 6biTb ABHO pacno3HaHa (no ISO 19232-5). To 4O/KEH Npu-
MeHATbCA MeToA 20 % OTHOWEHUS rNy6UHbI BNaguHbl K NUKam Ha npoduie pacnpefeneHns 3HadyeHunin rpajaynii ceporo
(dip), kak ykasaHo ganee.

B pesynbTaTe npoBepku ¢ nomouwbio IQI Ha umpoBomM paguorpaduueckom cHUMKe (paguorpamme) 4onxHa 6biTh
3apeructpupoBaHa nepsasi napa nNpoBoJIOYeK, fatllas oTHOWeHne rny6uHbl BnaguHbl (dip) kK BbiCOTe 4BOWHOIO Nuka Ha
npodune pacnpegeneHnsa 3HauyeHnin rpagaunin ceporo meHee 20 % (cm. pucyHok C.1) (Hanpumep. D8. kak nokasaHo Ha
pucyHke C.1. c). ina pacno3HaBaHMs NepBOii Napbl NPOBO/IOYEK C OTHOWeEHNeM rny6uHbl meHee 20 % [npu ycpeaHeHun
0601MX MUHUMYMOB — pUCYHOK C.1. d] floO/KHA 6bITb MCNOMb30BaHa (PYHKLMA NPOMUANPOBAHNA U3 NPOTPaMMHOro obe-
cneyeHusa ana o6pa6oTkn nsobpaxeHuin. Ana ynydwenna SNR Ha rpacduke npocmns JonxHo 6bITb NPOBEAEHO ycpeaHe-
HMe. no kpaiiHeli mepe, nNo 21 oTAeNbHOW NPOUNBLHON AMHUK [pucyHok C.1. 6 u c].

MyTem ncnonb3oBaHMa IQl ABYXNPOBOMOYHOrO TMNa, COOTBETCTBYOLWeEro ctaHgapty I1ISO 19232-5, gonxHa 6biTb
onpejenieHa co6CTBEHHAA HEPE3KOCTb N306paXKeHNa L 1 paccynTaHo 6a3oBoe NPOCTPAHCTBEHHOE pa3pelleHne [eTeKTo-
pa SRbno cnepywowei dpopmyne

[na Toro uto6bl n3bexaTb IPheKTOB HanoxeHus. IQI ABYXNPOBOIOYHOrO TNa AO/HKEH 6biThb PaCMONIOXEH NOA
yrnom npuMepHo oT 2* fo 5” k pagam Uaun KonoHkaM nukcenei, kak nokasaHo Ha pucyHke C.1.

OnpegeneHvie 6a30BOro NPOCTPAHCTBEHHOIO paspelleHns SRbana cuctemsl LMKGPOBOro feTekTopa JO/MKHO Bbl-
NonHATLCS 6€3 06beKTa KOHTPOS B COOTBETCTBMMN C OAHUM U3 CnefytoLnx yCaoBuii akcnosnuum:

a) KOHTPO/b IeTKNX CNIaBoB:

- HanpsxeHune Tpyokn — 90 kB,
- npeABapuTe/ibHblii OUNLTP U3 aNOMUHUS TONLWMHON 1 MM;
b) KOHTPO/b CTANN U MeAHbIX CMIABOB C TO/LWMHON NpocBeYnBaHna [0 20 MM BK/IOY.:
- HanpshkeHune Tpy6kn — 160 kB.
- NpefBapuTenbHbIii PUNLTP N3 Mean TONLWNHOK 1 MM;
C) KOHTPO/Ib CTA/IN U MeAHbIX CNAABOB C TO/WMNHON NpocBeunBaHns 6onee 20 Mm:
- HanpsxeHune Tpyokn — 220 kB,
- npefBapuTenbHblii PUALTP N3 MeAN TONLWUHONW 2 MM;

d) pagvorpadua ¢ ucnonb3oBaHNeM raMMa-UCTOUYHUKOB N PEHTFEHOBCKUX MCTOYHUKOB BbICOKOI aHeprum:

- UCMO/Ib30BaHWE yKa3aHHOro raMmMa-UCTOYHMKA MU UCTOYHMKA PEHTFEHOBCKOTO U3/lyHEHUA C HAaNPsS)KeHNEM Ha
Tpy6ke 60nee 1 MB.

- npefBapuTenbHblii PUALTP U3 MeAW TONLWMHONR 2 MM UAu 13 ctanu ToNWwuHol 4 mm Ana Se75. 1r192: n3 mean
TONLWMHON 4 MM UK U3 CTann TONWUHOK 8 MM Ana Co60 NNU PEHTTeHOBCKOro MCTOYHUKA C HanpsKeHnem Ha
Tpybke 60nee 1 MB.

IQIl 4BYXNPOBOIOYHOrO TUMA [O/KEH pacnonaratbCsi HeNoCpPeACTBEHHO Ha NOBEPXHOCTU AeTeKTopa W/in KacceTbl.
PaccTosiHne oT MCTOYHMKA U3NyYeHUs A0 feTeKkTopa J0/HKHO 6biThb (100 + 5) cm. Ha paavorpaduueckom cHumke (paguo-
rpamme) ¢ nsobpaxeHvem atoro IQI cpefHee 3HaveHve rpagalmm ceporo B LUPOBOM N306paKEHNIN [O/MKHO ObITb 60/1b-
we 50 % oT MakcumasibHOro 3HayYeHus rpagauumn ceporo, 3HadyeHne SNR gomkHO npesbiwartse 100 — Ans ctaHfapTHbIX
CUCTEM C pa3Mepom nukcens ot 80 MKM BK/OY.. UK 70 — A1 CUCTEM C BbICOKMM paspelleHnem ¢ pa3Mepom nukcens
meHee 80 MkM. Ba3oBoe MpoCTpaHCTBEHHOE pa3pelleHne nNpuMeHsemoli undposoii cuctemsl [cMm. copmyny (C.1)]. n3-
MepeHHOe Ha NPOBEepPOYHOI pagnorpamme, a Takxxe HacTpPolikn CUCTeMbI, AO/MKHbI GbiTb 3anMcaHbl B MPOTOKOE KOHTPONS.

Ba3oBoe npocTpaHCTBEHHOE paspelleHne geTektopa ans CR-cuUCTeM A0/KHO 6biTh NU3MEPEHO B NepneHguKynsap-
HOM ¥ napasifiefisHOM Hanpas/IEHUSAX N0 OTHOLIEHUIO K HanpaB/IEHNI0 CKaHMPOBAHUA NasepHoro nyya. Hanbonbswee n3
[ABYX 3HAYEHWIN JO/MKHO O6bITh NCNOMB30BAHO Kak pe3ynbTupylolee 6a3osoe paspewermne getektopa (SRbunn SRhdlrteclor).
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a— VI3o6paxeHne Ha paguorpacnyeckom cHumke (paguorpamme) IQl 4BYXNPOBOIOYHOIO TUNa

b — Mpodunb 1QI 4BYXNPOBONOYHOTO TUNA, YCPEAHEHHDIA, Kak MUHUMYM, N0 21 NnHUK

C — YBenun4eHHbli npoduab NpoBonoyHbIX nap D7 n D8  d — Cxema pacyeTa OTHOLUEHWS Fy6UHbI BNaawHbl K Nkam Ha
npodpune pacnpegenernsa 3HaueHuii rpagauuii ceporo (dip):
dip = 100 (A+ B - 2C)/(A+ B). %

D7. D8 —3HaueHus 10l AByXMpoBO/IOUMNOI0 TUMa X —paccTosiHve Y o- amrivTyda

PucyHok C.1 — lNpumep oueHkn IQl ABYXNPOBOMOYHOrO TUMNa c Nosy4eHHbIM 3HaYeHeM nokasartens kayecrtsa no 1QI —
D8. cooTBeTCTBYIOLMM NEPBOI Nape NpoBOIOYEK C OTHOLWEHNEM Fy6UHbI BNaAvHbl K NUkam Ha npodune pacnpegene-
HUA 3HaueHwnin rpagauuii ceporo (dip) meHee 20 %

[ns NOBbIWEHNA TOYHOCTU B M3MepeHun 3HaveHunii SRbunn SRIdetecl” . 3Hauenune 20 % OTHOLWEHNSA r1y6UHbI BNa-
AVHBI K TMKaM Ha npodnne pacnpegeneHns 3HaveHuit rpagaumnii ceporo (dip) pekomengyeTcs nonyvatb MHTepnonaumei
rny6uH Moaynsuun ANs COCELHUX NapHbIX NPOBOMOYEK.

Ha pucyHke C.2 npefctas/ieHa cOOTBETCTBYUaa npoyeaypa ans CR-CUCTEMbI C BbICOKUM paspeLleHnem.

41



FOCT ISO 17636-2— 2017

a — [paduk yuyactka namepeHHoro npoduns 10l 4na cMcTembl BbICOKOTO paspelleHuns ¢ onpegeneHHbiMn raybrHamm
moaynsaumn (dip)

6 — WHTepnonsuus 3aBUCUMOCTY Fy6UHbI MOAYNALMY OT fuamMeTpa napHbIX NpoBosioyek (a1 onpeAenerns SRb).
3HaueHune 20 % onpegensieTcs U3 nepeceveHns ¢ AnHueit 20 %. B pedynbTate yero iSRb =66 Mkm

PucyHok C.2 — lMpumMep onpeAenieHnss MHTepnoaMpoBaHHOro 6a3oBoro NpocTpaHCTBEHHOro paspelueHns (iSRbdelector)
nyTEM UHTEPNONALUN U3MEPEHHON rNyBuHbl Mogynsunn (dip) AN COCeAHUX NapHbIX NPOBOIOYEK

[ina pacyeTta Touku nepeceyerusi c 20 % NMHMEN, kak nokasaHo Ha pucyHke C.2, 3aBUCUMOCTb FNy6UHbLI MOAYNSLUN
(dip) oT AnameTpa NMPOBONOYKM PEKOMEHAYETCA annpoKCMMUPOBATb NOIMHOMOM BTOPOro nopsigka. 4na uHTepnonaumun
[OJ/KHBI UCNOJIb30BATLCA 3HAYEHMWSA TONIbKO 60/bLIE HYNA.

NHTepnonuposaHHoe 3HayeHne SRb (cMm. pucyHok C.2) AO/MKHO 6biTb 3aperncTprpoBaHo, Kak AMHTEPNONNPOBaH-
Hoe 3HauyeHue SRb*. nnu *iSRbdeteclor». Mo cornacoBaHui Mexay W3rotToBUTENIEM W 3aKa3YMKOM 3TO 3HAYEHME MOXeT
MCMNO/b30BaTbCA BMECTO HEUHTEP/IO/IMPOBAHHOIO 3Ha4YeHuss SRb.
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MpunoxeHne D
(o6a3aTenbHoe)

OnpefeneHne MUHUMaNbHbIX 3HAYEHWI# rpajayumn ceporo npu npuMeHeHnm CR

D.1 Onpegenenne SNRnnoSNR,,*, *

Mpoueaypa M3MepeHns OTHOLIEHUA CUrHaN-wWyM nogpo6Ho onucaHa a ISO 16371-1:2011 (noagnyHKT 6.1). V3me-
peHHoe OTHOWeHne curHana k wymy. SNRmeasure<). 06bI4HO onpegenseTtcs Ansa o6nactu pasmepom 20 x 55 nukcenei
(o6nacTn MHTepeca) Kak OTHOLWEHWE NMHeapn30BaHHOTO CPefHEero 3Ha4YeHust rpajaummn ceporo k ero cTaHgapTHOMY OT-
KMOHEHWIo. Kak onucaHo B I1SO 16371-1:2011 (nognyHkT 6.1.1). J/InHeapn3oBaHHOe 3HauYeHWe rpajauuv ceporo npsMo
NponopLMOHanbHO A03e U3NyyYeHuss B usmepsieMoii o6nactu uHtepeca (ROI) 1 paBHO HyNO 415 HEIKCMOHUPOBAHHbIX
o6nacteil. 9TOT NOAXOA AO/MKEH BbITh BbIGpPaH Ana nsmMepeHns SNRA

MpumeyaHune — WnpuHy obnactn namepennss SNR pekomeHgyeTcs orpaHnunTb 20 nukcensimu. JnumHa mo-
XeT 6bITb 6onee nnu paBHa 55 nukceneii. Mpu 6onbluei ANMHe NoBbIWAETCA TOYHOCTb 3MepeHusi SNR. Oco6eHHO 3To
BaXXKHO, €C/TM C NOMOLLbI0 NPOrpamMMHOro obecneyeHns onpegenseTcs megnaHa sHadyeHnin SNR no MMHUAM, kak onncaHo
B ISO 16371-1.

Mpy 0AMHAKOBbIX 3KCMO3NLUSAX HEpe3kne LU poBble CUCTEMbI JOCTUTAIOT U3MEPEHHbIX 3HavyeHnii SNR. koTopoe
BbILIE, YeM Y Pe3KNX CUCTEM, HO UMeloT 6onee HU3Ky 3h(PEKTUBHOCTb 0GHAPYXEeHNA Menkux gedekToB. MoaTomy ns-
MepeHHoe SNR npusoanTca k 6a30B0MYy NPOCTPAHCTBEHHOMY paspelueHnto. CUcTemMbl C 04MHAKOBbIM HOPMa/IM30BaHHbIM
SNR vMeloT 04MHaKoBYO CNOCOGHOCTb BU3yanusauumn Menkux getaneii.

Hopmanusaunsi ocHoBbIBaeTCsl Ha 3Ha4yeHMn 6a30BOro NPOCTPaAHCTBEHHOrO paspelwweHus CR-cuctemsl (SRj,). npe-
[lO0CTaB/IEHHOM W3rOTOBUTENIEM U/ ONpeAeneHHOM Mosib3oBaTenemM no npouegype, onucaHHoli B npunoxexnun C.

Bce 3HauyeHns SNRn onpefenstoTcsa cneylowmnm o6pasom:

SNR* (D.1)

Ecnun 3HaveHne 6a30BOro NpoOCTPaAHCTBEHHOrO paspelleHns BBeAEeHO B MHCTPYMEHT nporpammHoro obecnevenuns
n 4ns namepenus soigeneHa ROI. 3HayeHne SNRn 06bI4HO onpegenseTcsa NporpaMMHbIM o6ecneyeHnem M3rotTosutens
CUCTEMBI.

Ecnu 6b111 n3meHeHbl lobble napameTpbl CKaHepa, Takue Kak pasmep nMKcesns, CKOPOCTb CKaHMPOBaHMA W (Mnn)
TMN 3anomuHaloL el nnacTuHbl, Tpebyetcs HoBaa ksanudukauna CR-cuctembl nyTem n3mepeHus 6a30BOro NpocTpaH-
CTBEHHOrO paspeleHns SRQ

B tabnuue D.1 npuBegeHbl 3HaveHnss SNRn v npeobpasoBaHvie B HeHOpPMann3oBaHHble 3HaveHns SNR gna CR-cuctem
C pasHbiMu napameTpamu SRb. Monb3oBaTenb roxeT onpegenvTs no Tabnuue D.1 npeo6pasoBaHHble 3HavyeHns SNR. npu-
MeHsieMble BMeCTO 3HaueHnin SNRn. ecnu nporpamMmHoe obecneyeHne U3roToBuTens He onpegenseT 3HauyeHnss SNRn.

Ta6nuuya D.1 — Tpebyemble 3HaueHnsa SNR”,..A, A ana BblbpaHHbix CR-cucTem ¢ pa3nnyHbiMum SRM. aKBUBaNEHTHbIE
SNRn

MapameTp cucTembl CvicTema C BbICOKVM paspeLLeHnem CraHgapTHas cuctema
MokasaTenb no QI 13+ 13 12 1 10 9 8 7 6
[BYXMPOBOJIOYHOTO TUNA
BasoBoe npocTpaHCTBEHHOE 40 50 63 80 100 130 160 200 250
paspelleHve SRb MKM MKM MKM MKM MKM MKM MKM MKM MKM
Tpebyemoe SNR*j (Tabnuubl 3 1 4) Tpebyemoe S N R ,~ .7
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 OnpefeneHne MUHUMaNbHbIX 3HAYEHUI rpajauunii ceporo

Tak kak ansa namepeHnss SNRn Tpebyetcs 30Ha UMPOBOro N306paxeHnsa ¢ O4HOPOAHLIM pacnpeaeneHnem rpa-
Jauumn ceporo, To npu npoBefeHnn CR-KOHTPONSi 06bEKTOB HEPABHOMEPHOW TOJLWMHBI, TNOXeT 6bITb 60onee npesnoyTH-
TeNbHO yKa3aHWe MWHMMasbHbIX 3HAYEHWUI rpajgauum ceporo BMecTo MUHUMasbHbIX 3HaveHnik SNRn. Vicnonb3oBaHue
pasnIMYHOro NporpamMmmHoro o6ecneyveHms 06paboTkn N306paXKEHNIA MOXET 3TO YyNPOCTUTb.
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[na n3mepeHuns KOPPeKTHbIX 3Ha4YeHNn SNRn v 3KBMBaANEHTHbIX 3HAYEHUIH rpajaLuyn Ceporo NCXoAHbLIM YCNoBUEM
ABNAOTCS NMHEeapn30BaHHble YPOBHM Ceporo. OTO 03HavaeT, YTo 3HauyeHus rpagaunii ceporo f4o/mKHbI 6biTb NPSAMO Mpo-
nopunoHanbHbl (6€3 CMeLeHuns) fo3e U3NyYeHNUs B aHHOM MeCcTe CKaHVPOBAHHON 3anoMuHaloWei naacTuHbl. 3T0. Kak
npasunio, NnogaepxneaeTca NporpamMmmHbiM o6ecnevyeHnemM n3roToBuTens.

3aBucnumocte SNF”A un306paxeHns OT CpefHero 3HavyeHus rpajauum Ceporo MOXeT ObiTb MCMOMb30BaHa
B CR-TexHOMornm, ecnu He npoussefeHa o6pabotka n3obpaxeHns (HanpuMmep, U3MeHeHUs KOHTpacTa, UHBepCUs W T.4.)
n CR-cuctema obecneunBaeT MMHeapu3oBaHHble 3Ha4YeHWs rpagauuii ceporo. Bsaumocssisb Mexay rpajaumsamm ceporo u
SNRn r1oXeT 6bITb UCNO/Ib30BaHA TO/IbKO A151 KOHKPETHON KOMBMHaLMKN Tuna ckaHepa, napaMmeTpoB CKaHMPOBaHMUSA, TUna
1 Mapku 3anoMUHaoLWmnx nnacTuH. Npn n3MeHeHns HacTPOeK ckaHepa, Takux Kak pasMep nMKcens, CKOpoCTb CKaHNpoBa-
HUA. HanpsxeHne hOTOYMHOXUTENA WK ycuneHue TpebyeTcs HOBOe onpefefieHne MUHUMabHOMO 3HaYeHns rpagauuu
ceporo, aKBMBasieHTHOro Tpebyemomy SNRf<

MpumeuvaHune — na CR B3aumocsBa3b Mexgy SNR” 1 cpefiHMM 3HAYeHWEM rpajauun ceporo He 3aBUCUT
OT HaCTPOEeK HanpsXXeHUs U CUbl ToKa 419 PEHTITeHOBCKOl TPy6Oku ¢ HanpsxeHnem oT 50 kB 0 HecKonbkuX MerasofbT,
a TakKxe OT raMmMa-NCTOYHUKOB. DTO He npuMeHumo k DDA-cuctemam. [laHHble kBanudukaymm MUHUMaNbHbIX 3HAYEHWi
rpajauun ceporo, sKkBUBasEHTHbIX MUHUMAbHLIM 3HaYeHnaM SNRnN, MOryT 6bITb UCMO/b30BaHbI NPU HOOLIX YCAOBUAX
3KCNO3NLNU, yKa3aHHbIX B NpuioxeHun C.

[ns onpefeneHns MUHMMaNbHOIO 3HAYEHNA rpajaummn ceporo, 3KBUBaSIEHTHOrO MUHMMaNbHOMY 3HavyeHnto SNR
no tabnuuam 3 unm 4, MoxeT 6bITb NPUMEHEHA NOC/NEef0BaTENIbHOCTL AENCTBUIA, ONUcaHHas B nepeyncnenusx a) — d):

a) BbIMONHWTbL 3KCNOHMPOBaHME CTYNEeHYaToro KInMHa, Kak mnokasaHo Ha pucyHke D.1. PekomeHayeTcs MCnonb3oBaTtb
CTyneH4aTblii KNH CO CTyneHAMMU 60MbLLIONM naowanm Ana npefoTepalleHns apdekToB 3aTeHeHns. PekomeHayeTcs, uTo-
6bl CTyNeHYaTblil KIMH NOMHOCTbLIO MepekpbiBan LupoBoe n3obpaxeHne geTekropa.

b) M3mepuTb cpeAHee 3HaveHune rpagaLum ceporo 1 SNRn Ha kaxoii cTyneHu, kak nokasaHo Ha pucyHke D.2.

c) MocTtpounTb rpaduk 3aBucumocTn namepeHHoro SNR” (SNR) oT cpefHero 3HauyeHuns rpagauuii ceporo (cm. pu-
CyHok D.3).

d) OnpegennTb 3KBMBaNIEHTHOE MUHMMA/IbHOE 3HaYeHue rpagauuy ceporo A5 MMHUMasbHoro Tpebyemoro SNRn
ANs cneundukauuy B cooTBeTCTBUM € Tabnuuamun 3 nnm 4. B tabnuue D.2 npusegeH npumep.

/ Vo \ >
1 2 3 4 5

1 —peHTreHoBcKas Tpybka. 2 —MeaHbIn dmnsTp; 3 — KosvmMaTop; 4 —MeHbI CTyrneHuarbii kivH; 5 -- kacceTa c IP

PucyHok D.1 — Cxema ansa onpefeneHns aKBUBaNEHTHbIX 3HaUYeHUiA rpagaunii ceporo CR-cucrembl Ans TpebyeMbix
MUHUMasbHbIX 3Ha4eHnin SRN” (no Tabnuuam 3 nnu 4)
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PucyHok D.2 — Pe3ynbTaTbl U3MepeHus CPeAHEro 3HaueHnsi rpagaumii ceporo 1 SNRn Ha CTyneHu n3o6paxeHns

CTyneH4YaToro KinHa

Ta6nuya D.2— Mpumep cneyudurkaLum MUHAMAbHbBIX 3HAYeHUit rpagalumn ceporo (paccmaTpuBaTb COBMECTHO C

pucyHkom D.3)

COO0TBETCTBYIOLME MUHUMA/IbHBIE YPOBHM

N
Tpebyemoe SNR Ceporo npu HacTpoiike ycunexus 1

150 1250
120 1015
100 590
70 270

COOTBETCTBYIOLME MUHUMA/IbHBIE YPOBHM
0€eporo npu HacTPoKe ycuneHus 2

2 500
2 030
1180
540
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median single line mean: 1015
median single line stdev: 5.624
unnnormalized SNR: 161

baste spatial resolution (mm):f0.13

Normalised SNR: 121

X

t —M3MepeHHoe 3HaueHVe Ha CTYMNEHUATOM CrMHE; 2 — KpYBasi, anMpOKCUMVPYIOLLIAA PesynbTaTbl M3MEPEHUI Ha CTYMEeHYaToM KIvHE;
X — 3Ha4eHve rpagaumm cepoto GV, Y -- HopmasimzosaHHoe SNRn

MpumeyaHune — 3HayeHNsa rpagaluii ceporo MoryT 6biTb YKa3aHbl Kak 3KBUBa/IEHTHbIE PA3/IMYHbIM 3HAYEHUAM
SNRn an» npumeHsemoro CR-ckaHepa, napamMeTpoB CKaHWpOBaHUS (HanpuMep, HacTpoiika ycunenusa 1) u tuna IP.

PucyHok D.3 — Ipadivk 3aBrucumoctn SNRn OT cpefiHux 3HauyeHuii rpagauuii ceporo no M3MepeHusM B COOTBETCTBUM C
pucyHkom D.2

MonyyeHHoe 3HaueHne rpajaLlnm ceporo MoxXeT 6biTb MPUHATO A8 ONpejeneHns MUHUMabHOTO 3HauYeHua rpaja-
uun ceporo (G V") CR-cucTeMbl aHa/IOTMYHO MUHMMa/IbHO ONTUYECKO NIOTHOCTU NJIEHKM B NJIEHOYHON paanorpadum
(cm. pucyHok D.3).

B kauecTBe anbTepHaTMBbI BbiLLEONWCAHHOW Npoueaype, 3anoMuHatowas nnactuHa (IP) MoxeT 6biTb 3KCNOHUPO-
BaHa nocrnefoBaTesibHO C pasHoii akcnosuunein (MA-MUH) (415 PEHTTEHOBCKMX WCTOYHWUKOB) UM BPEMEHEM 3KCMO3nNLuUn
(ANA raMmMa-ucTOYHNKOB}. DKCNO3MLUN PEKOMEHIYETCA BbINOMHATL MPU TEX Xe YCN0BUAX, Kak onucaHo B npuaoxeHun C.

JlononHnTenbHble 3KpaHbl AN NAACTUHLI U3 CTaNU UK antloMUHUA AO/DKHbI yCTaHaBNUBATLCA Nepej kacceToi unm
KOHBEPTOM A1 3anoMuHatoLeli NNacTuHbl, eCn 3TO NpPUMEHseTCs ANA paguorpaduyeckux CHUMKOB (paguorpamm) ms-
Aennii. MuHMManbHble 3HadeHns rpagaunm ceporo GVnrl fokHbI 6bITb onpeAesneHbl No L poBbIM pagnorpadnyeckum
CHUMKaMm (paguorpammam) kak aKBUBasieHTbl 4OCTUTHYTbIX U TpebyeMbix SNRn uauw SNR (cM. pucyHok D.3), Kak nokaszaHo
B Tabnuuye D. 1.

HeT Heo6xoamMMocTh n3amepsTb 3HadeHns SNR unm SNRn Ha paguorpaduyeckmx CHUMKax (paguorpammax) usge-
nnii. ecnu B 06nacTn nHTepeca Ha paguorpadmueckom CHUMKe (paguorpaMmMe) NnpoAyKuMmn Besae AocTUraeTcs ykasaHHoe
MWUHUManbLHoe 3HavyeHue rpagauum ceporo Gvmn.

[na 60onblieil TOYHOCTN pekoMeHAyeTcs YepTuTb AuarpaMmy, Kak nokasaHo Ha pucyHke D.3.

Ecnn muHumanbHble 3HavyeHusa rpagauum ceporo (GV( n) ncnonb3oBaHbl B cneyndukanmm, To 4OMKHbI 6biTb A0-
KyMeHTMpOBaHbl TOYHble HacTpoiikn CR-ckaHepa 1 cooTBeTCTBYOWMIA TUN IP.

OKoHYaTenbHyto cneymdgurkalmnio MUHUMaNbHbIX 3HaYeHWi rpajaunn ceporo pekoMeHayeTcs nNpeacTaBuTb B BUAe
Tabnuubl, Kak NokasaHo Ha npuMepe Tabauubl D.2.

HekoTopble cuCTEMbI CKAHMPOBaHWUS MOTYT o6ecneymBaTb CHKEHHbIe 3HaYyeHnss SNRn npu o4eHb 60NbLINX 3HaYe-
HUAX rpajaunn ceporo v HU3KUX HacTpoiikax ycuneHus. Ecavm ato umeeT mMecTo, TO JO/DKHbI 6bITh YKasaHbl Makcumarsb-
Hble YPOBHW rpajauuy ceporo, KOTopble He AO0/HKHbI NPEBbILLATLCA.
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MpunoxeHune E
(cnpaBoy4HOE)

3HaueHus rpagauum ceporo. O6uine 3amedaHus

E.1 BBegeHune

B komnbloTepHOW paguorpadun 3HavyeHus rpagauumn ceporo MoryT UCMnofnb3oBaTbCs AN nepefayvt 3puTenbHOro
BOCNPUATUSA (BUAMMOCTU) KaK PYHKLMM KOHTpacTa n wyma m3obpaxeHus (SNR unv 3HaueHue rpajaunm ceporo ucnosb3y-
eTCcsA BMECTO ONTUYECKOW NIOTHOCTY 1 Kacca MIeHOYHON cucTemsl B MIEHOYHOW pagunorpadumn); noaTomy mHeapn3oBaH-
Hble UCXOHble 3HAYEHUS TpafaLn Ceporo NCNoNb3yTCs AN U3MEPEHUS KOTMYeCcTBa U3/TyYeHUs, NPOHMKAlOLLero Yepes
onpegeneHHyto o6nactb nsgenus. MNpu atom ana 12-6utHoit CR-cucTemsl, 3HaYeHune rpagauun ceporo «0» cooTBeTCTByeT
[o3e n3nyyeHus «0» (6en10B Ha HeraTMBHOM M306paxeHun paguorpaduyeckoll NAeHKn), a 3HayeHne rpajauum ceporo
«4095» COOTBETCTBYET HACbILEHHOMY IeTEKTOPY (YepHOe Ha HeraTMBHOM M306paxeHun pagmorpamuyeckoi NaeHkn).

i3mepeHunsa 3HaueHuii rpagaumnii ceporo 1 SNRn A0O/XKHbI BbINOHATLCS C WMCNO/b30BAHWEM COOTBETCTBYHOLLNX
MHCTPYMEHTOB NMPOrpaMMHOro obecneyeHns, KoTopble onpefensioT ycpegHEHHOe 3HavyeHne rpajaunii ceporo (cpegHee
3HauyeHue) B npegenax ROl n/mnm SNRN. KOTOpoe SIBNSETCA OTHOLIEHWEM YyCpeAHEHHOro 3HaYeHus rpajaunii ceporo K
cTaH4apTHOMY OTK/IOHEHUIO 3HAYeHW rpagaunii ceporo B npegenax ROI. NS KONMYECTBEHHbIX U3MEPEHUA MUHUMANb-
Has obnactb n3o6paxeHns ROI gomkHa cogepxaTb 1100 nukceneii (1.e. 20x55 nukcenei, cm. 1SO 16371-1).

NMpumeyaHune — M3mepeHHble 3Ha4YeHUa rpagaLuii ceporo 3anoMMHaLWMX NaCTUH NPAMO NPONOPLMOHab-
Hbl 3KCMO3MLMOHHON A03e ANA 3a[aHHOro KavecTsa (Tuna, napameTpos) n3nyyeHuns. KoaduymeHT nponopuymoHanbHo-
CTU Mexfy [,030/i U 3Ha4YeHneM rpajauum ceporo onpejenseTcs BHyTPEHHUMU (3/1eKTPOHHbLIMMU) HACTPOKaMu ycuneHns
cKaHepa, cBoicTBaMn (DOTOYMHOXWTENS, a TakkKe CBOWCTBaMu aHasoro-unpoBoro npeobpasosaTens (Hanpumep, Ko-
nnyectsom 6uT). Mpun N6bLIX U3MEHEeHNsAX 3TUX NapameTpoB TpebyeTca HOBOE onpefefnieHne MUHUMAIbHbIX 3HAaYeHUN
rpajaumnii ceporo, kak nokasaHo B npuaoxenun D. HekoTopble cUCTEMbl BblJalOT 3Ha4YeHUs rpajauuii ceporo B sora-
pudmmuyeckoii 3aBUCUMOCTU UK B BUAE KBAAPATHOTO KOPHA WM HOPMUPOBAHHbLIX BE/IMYNH C HEW3BECTHLIM HYNEBbIM
3HaYeHneM. OTN 3HaYEHNS JOMKHbI GblTb IMHEAPN30BaHbl U CBA3aHbI C AeCTBUTENbHLIM HY/1IEBbIM 3HAYeHNEM (COOTBET-
CTBYIOLMM HY/IEBOI 3KCMNO3ULMOHHOI 03€), B NPOTMBHOM C/lyYaB 3HAaYeHWA rpajaluy Ceporo He MoryT TpakToBaTbCa Kak
3KBMBAIEHT ONTUYECKOA NNOTHOCTM NAEHOK N HEe MOryT 6bITb MCNONb30BaHbl ANs n3mMepenunii SNR nan CNR. 3HaueHus
rpagaunii ceporo u SNRn o nxwe 6bITb ONpeAeneHsl 4o N060i L posoii hunbTpaunm LudposBoro pagnorpaduyecko-
ro cHumKa (pagmorpammsl).

E.2 KoHTponb wymos

Mpy 3KCNO3MLMM B HEONTUMAbHBIX YCOBUAX, N306paXeHNs nNpyu KOMMbIOTEPHO paguorpacun CTaHOBATCA «3a-
LYM/IEHHbIMU». Upe3MepHblii lWwym n3obpaxerus npu CR (Hu3kne SNRn wau CNR) MOXET cTaTb CyL,eCTBEHHbIM NpensaT-
CTBMEM A5 JOCTUXEHUSA TpeboBaHN K kauecTBy N306pakKeHNs.

HeonTumanbHble ycnoBusi, KoTopble cneayeT usberaTb, BKIOYAT nepeyncneHns a) — f):

a) Huskne 3KCNO3MLMOHHbIE [03bl OT PEHTIEHOBCKOrO AWM raMMa-ucTouHvka npusogat k mansim CNR. CNR Bo3-
pacTaeT HeNMHelHO ¢ yBenmyeHnem akcnosunuymmn (MA ¢ unm Bk MUH) O MakCUMasibHOro AOCTUXMMOTO 3HaYeHUs n3-3a
CTPYKTYPHOTO Wwyma (Wwyma ¢ (hKCMPOBaHHOW TeKCTYypOii) MPUMEHSIeMbIX AeTEKTOPOB.

b) 3anoMuHawume nNaacTuHbl (IP) reHepupyoT WyMbl U306PaXEHUSA U3-3a BHYTPEHHEl CTPYKTYpbl KpUCTanios,
YyBCTBUTE/NbLHOI K N3/Ty4YeHWI0, N LIEPOXOBATOCTW NOBEPXHOCTH. [115 BbICOKOKAYECTBEHHON paanorpadun pekomeHgyeTca
Bbl6GMpaTh 3anomMuHarwme nnactuHbl (IP) ¢ HU3KUM CTPYKTYPHbIM LWYMOM (MEKO3epPHUCTOro Tuna). I3rotoBuTento peko-
mMeHAyeTcs npeAcTaBuTb MHPOPMAaLMIO O MakcumanbHoM gocTuraemom SNRn cuctem ckaHep-IP.

c) MaTtpuuHble undgpoBbie ageTekTopbl (DDA) reHepupyoT LWyM BCAeACTBUE pa3/InyiHbIX CBONCTB AeTEKTOPHbIX 3/e-
MeHTOB. OHU MOTYT 6bITb BbIPOBHEHbI C MOMOLLbIO NpOLieAypbl HACTPOlikn. CoBpeMeHHble MeTo/bl HAaCTPOViKV NO3BONAIOT
[0CTMYb 04YeHb BbiCOkMe 3HavyeHnss SNR. Tepmuyeckue v gpyrue adekTbl, a Takke orpaHUYeHHOe BPeEMS 3KCMo3nuumn
npu NOMyYeHNN HACTPOEUHbIX N306paXKeHWiA, orpaHnunBatoT I PEeKTUBHOCTb HACTPOWKN, 1 HEOObLLON OCTATOUHBIN LyM
¢ (PUKCUPOBAHHOW TEKCTYpOli coXxpaHsieTcs.

d) Wymbl reHepupyloTCA HEKOTOPbIMW MaTepuanamu, TakMMn Kak BbICOKOHWKeNEeBbIB CMAaBbl WAW MaTepuanbl C
LLIepoX0oBaToli MOBEPXHOCTLIO. LYyM MOXeT 3aTpyAHUTbL BUAMMOCTbL Menknx AeeKkToB 1 gaxe YMeHbWNUTb nokasaHue 1QI.

e) O6paTHo-paccessHHOe U3/ly4yeHne BHOCUT CyLLeCTBEHHbIN BKknaj B 3HAYEHUA rpajaunmn ceporo B N306paxeHnsax
1 B WyMm. MocKonbKy 06bI4HO 3TO HE CNOCOGCTBYET KOHTpAcCTy pagnorpaduyeckoro nobpaxernus (CNR), sugumocTtsb 101
CHMXaeTcs.

f) Mpwn cnuwKoM BbICOKOW 3HEPrun U3nyyeHuss nonyvyaeTcst HU3KUI KOHTPACT MpW NOCTOSAHHOM YpOBHe LyMma (ans
TOro Xe 3Ha4yeHusa rpagauunn ceporo). M3-3a atoro ymenbwaeTtcd CNR u. cnegoBartenbHo, BUAUMOCTb IQl. 3To MOXeT 6bITh
CKOMMNEHCMPOBAHO yBeNnyeHnem TpebyemMoro 3HaueHns rpajaLnm ceporo Uam yMeHblleHneM HanpsXKeHns Ha peHTreHoB-
CKOIl TpybKe, Kak Npv nneHoYHoi paguorpadun (CPI).
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Mpunoxexnune A
(cnpaBouHOE)

CBefleHNs 0 COOTBETCTBUM CChIIOYHbIX MEXAYHAPOAHbIX 1 eBpONeiCckux cTaH4apToB
MeXrocysapcTBeHHbIM CTaH4apTam

Ta6nuya [AA1

O603HAYEHME CCbUTOUHOTO MEXAYHAPOs- CreneHb O603HAYEHME 1 HAVMEHOBAHWE COOTBETCTBYIOLLErO
HOro (eBponeiickoro) cTaHaapTa COOTBETCTBUSA MEXrocyAapCTBEHHO 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 —

* COOTBETCTBYIOLL M MEXTOCYapCTBEHHbIN CTaHAAPT OTCYTCTBYET. [10 ero yTBePXAEeHUsI PeKOMEHAYeTCs UCNO/b30-
BaTb NEPEBOJ, Ha PYCCKWiA A3bIK JaHHOTO MeXAyHapoAHOro, eBponeickoro ctaHaapTa.
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ISO 5579

ISO 5580

ISO 19232-3

EN 444

EN 12681
EN 14784-2

EN 25580

ASTM E1000
ASTM E2445

(10] ASTM E2446
L1] ASTM E2597
112] ASTM E2698
(13] ASTM E2736

(14] ASTM E2737
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Buénunorpadgusn

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-
paspyLakxuyuii — Heratockons! Ans NpoMblIlWIeHHol pagnorpacdum — MyuHUManbHble Tpe6oBaHus)*
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} (KoHTponb Hepaspywawwuii — HeraTockonbl A5 MPOMbIWIEHHOR pajuorpa-
P — MuHuUManbHble TpeboBaHus)"

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

* OdpuymancHblii NepeBof 3TOro cTaHgapTa HaxoanTcs B ®efgepanbHOM MHGOPMALMOHHOM (hOHAE CTaH4apTOoB.
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