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Mpepgucnosue

1 NOArOTOBNEH ®denepasnbHbIM rOCYAAaPCTBEHHLIM YHUTAPHbLIM NpeanpusatueMm «Bcepoccuiicknii
Hay4HO-uccnefoBaTeIbCKUA MHCTUTYT aBUaLMOHHbIX MaTeprasioB» COBMECTHO C OTKPbITbIM aKLMOHEPHBIM
o6uwectsom «HMO Cteknonnactnk» M Ob6beanHeHneM opugunyecknx nuy «Cor3 npovnssoauTeneli KOMno-
3UTOB» Ha OCHOBE ayTEHTUYHOro NepeBoAa Ha PYCCKWli A3bIK CTaHJapTa YKasaHHOro B NyHKTe 4, KOTOpbIi
BbIMosiHeH TK 497

2 BHECEH TexHuyeckum komMuteTom no ctaHgaptnsauumn TK 497 «KoMnNo3nTbl, KOHCTPYKUUKN U U3ge-
NNS U3 HUX»

3 YTBEPX/EH W BBEJIEH B AEVCTUE Mpukazom defepanbHOr0 areHTcTBa no TeXHNUYECKOMY pery-
NMPOBaHUI0 U MeTPosIornMmn oT 27 Hosabpsa 2015 r. Ne 2044-cT

4 HacTtoswuii ctaHaapT SBNsieTcs MoANGULMPOBaHHBIM MO OTHOLWEHUIO K cTaHAapTy ACTM E2533—09
«CTaHgapT Ha HepaspyLuatLLme UCNbITaHUS KOMNO3UTHLIX MaTepuasnoB C NOSIMMEPHOI MaTpuLel, NCNosb3y-
€MbIX B aBUaKOCMMNYeCKOW npombiwneHHocTn» (ASTM E2533—09 «Standard Guide for Nondestructive Test-
ing of Polymer Matrix Composites Used in Aerospace Applications») nyTemM n3MeHeHUsi ero CTpyKTypbl A1
npvBegeHNs B COOTBETCTBME C NpaBuiamMu, yctaHoBneHHbiMn TOCT 1.5—2001 (nogpasgensl 4.2 n 4.3). uc-
K/THOYEHUS OTAENbHBIX pa3fenos (nogpasnenos, MyHKTOB).

Pasgnensl v nogpasaessl, He BKIOYEHHbIE B OCHOBHYI YacTb HACTOALLEro ctaHjapTta, npusefeHs! B [10-
NONHUTE/TIbHOM NpuioxXeHun [A.

B HacTosLlem ctaHgapTe nckioyeHsl cebisikn Ha ACTM: C274, E543, E1316. E569. E650. E750. E976,
E1067, E1118. E1211, E1419. E1932. E2076. E2191, E1441, E1570. E1670. E1935. E427. E432. E493,
E498. E499. E515. E1002. E1003. E1066. E1603. E2024. E747. E1025. E2002. E94. E94. E1742, E1815,
E1817. E2007. E2033. E2104. E2445. E2446, E1000. E1255, E1411. E2597. E2581. F1364. E251. E1237.
E1213, E1311. E1543. E1862. E1897. E1933, E1934. E2582: E114, E214. E317. E664. E1001, E1065. E1324,
E1901. E2580. ucknoyeHme AaHHbIX CCbIJIOK 06YCNOBIEHO OTCYTCTBMEM 6/IM3KMX NO acnekTy cTaHgapTusa-
LM MEeXroCyapCTBEHHbIX N HaLMOHasbHbIX CTaHAapTOB (Kak rapMOHM30BaHHbIX C MEXAYHapOoAHbIMU, Tak
N HeT) 1 HeobXOAMMOCTbIO NPVBOAUTL K/THOYEBbIE MOSIOXEHUS CCbINIOYHbIX CTAHAAPTOB, MCMNO/b30BaHHbLIX B
camnx ASTM. a Takke TeM. 4TO 4acTb U3 HUX HOCUT peKOMeHAaTeNbHbI xapakTep.

VcknioyeHuecchbl/iokHacnpaBoYHUkMmMcTaHaapTel:M11_-HOBK-732A.M1bl.-255670.M11_-HOBK-728/5A.
MIL-HDBK-733, MIL-HDBK-731; gokymeHTbl HaunoHanbHOro coBeTa Mo pajvauvoHHON 3awute u MeTpo-
normn: NCRP 49 NCRP 51. NCRP 91: ctaHgaptbl: SAE-ARP 1611, SAE J428; ctaHgaptbl: EN 14784-1,
EN 14784-2, EN 13068-1, EN 13068-2, EN 13068-3, EN 60825-1; thefepasnbHble cTaHAapTbl: 21 CFR 1040.10.
21 CFR 1040.11, a takke ANSI. Z136.1-2000, ASNT SNT-TC-1A. o6ycnoBneHo Tem. 4To B Poccuiickoii ®e-
Jepauun HeT aHaNOrMMUHbIX 1 GAN3KUX NO acnekTy 1 06bekTy cTaHAapTu3auumn MexXrocyfapcTBEeHHbIX U Ha-
LiMOHaNbHbIX CTaH4apTOB (KaK rapMOHU3NPOBAHHbIX, Tak Y HErapMOHU3NPOBAHHbIX).

Ccbinka Ha ACTM [13878 3ameHeHa CCbINIKO Ha COOTBETCTBYIOLMNIA MEXroCyAapCTBEHHbIV CTaHaapT.

JlononHuTenbHbIe NOMIOXEHUSA, BKIOYEHHbIE BTEKCT CTaHAapTa A1 yyeta 0CoO6eHHOCTM 06bekTa CTaH-
JapTu3auun. xapaktepHoro ans Poccuiickoli ®efepauuu, BbligeNeHbl KYPCUBOM W 3ak/1l0YeHbl B paMku 13
TOHKUX NIHWIA.

CpaBHeHWe CTPYKTYpbl HACTOALLEro cTaHfgapTa co CTPYKTypoil yka3aHHoro ctaHgapta ACTM npusege-
HO B JONONIHNTEIbLHOM NpunoxeHuun Ab.

HavmeHoBaHWe HacTosALLero ctTaHgapTa U3MeHeHo OTHOCUTE/IbHO HaMeHOBaHUA yKa3aHHOro ctaHgap-
Ta ACTM ansa npusefeHus B cootseTctene ¢ FOCT P 1.5—2012 (nogpasgen 3.5)

5 BBEJEH BINEPBbIE
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MpaBuna NpuMeHeHUs HacToALWero craHjapTa ycTaHosnernsl B FTOCT P 1.0—2012 (pa3gen 8).
NHpopmaLmsa 06 MU3MEHEHUAX K HACT 0SILLLEMY CTaHAap Ty Ny6/MKye T Cs B eXXerofHoM (Mo COCTOSAHMIO Ha
1 AHBapsa TekKyllero roga) MHPoOpMaLOHHOM yKa3aTersne «HaunoHanbHble cTaHgapThi», a oduymanb-
Hbl/i TEKCT U3MEHEHUI N NONPaBOK — B €XXEeMeCAYHOM UHOpPMaLMOHHOM yKasaTene «HauynmoHanbHble
cTaHaapThbl». B cnyyae nepecmoTpa (3ameHbl) UM OTMEHbl HACTOALWEro cTaHjapTa cooTBeTCTBY-
loulee ysegomieHme 6ygeT ony6/MKOBaHO B GavKailieM BbiMYyCKe €XeMeCSYHOro MHGOPMaLNOHHOI0
ykasaTens «HauuoHanbHble cTaHfapTbhi». CooTBeTCTByWUWAaA nHopMauns, yBeAoMNIeHNEe N TekK-
CThbl pasMelalnTCca Takke B MHDOPMALMOHHOW cucTeMe 06LWero nosib3oBaHua — Ha ogpuuMarbHOM
caliTe ®efepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynpoBaHUi0 U MeTposiorui B ceTu VHTep-
HeT (www.gost.ru)

© CraHgapTuHdopm, 2016

HacToswwii ctTaHAapT He MOXeT GbiTb NOIHOCTbIO UM YAaCTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
npocTpaHeH B kayecTBe ouLManbHOro n3gaHus 6es paspelleHuss efepasnbHOro areHTCTBa no TeXHWYecko-
My perysiMpoBaHuio 1 METPOSIOTUN
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HAUVWOHANBbHBLMN CTAHOAPT POCCUWNCKOWN OSGELEPALUN

KOMMO3NTbl MONNMEPHBIE
Hepaspywatwwuii KOHTpob

Polymer composites. Nondestructive testing

[ata BBepgeHus — 2017—01—01

1 O6nacTb NpUMeEHEHUSA

HacToswwii cTaHgapT pacnpocTpaHseTcs Ha NPUMEHEHWEe BU3YasibHO-U3MepPUTE/IbHbIX, Y/bTPa3BykKo-
BbIX, PajMaLMOHHbIX, TEMMOBU3VNOHHLIX. LWeporpauyecknx MeTOA0B HBpaspyluawliero koHTpons (HK), a
TaKe akyCTUYECKOW IMMCCUM, TeUEUCXaHUsi N U3MepeHnst AedhopMaLmnii KOHTaKTHBIM MepaspyLualwmm mMe-
TOAOM A/1 KOHTPO/IA NOMIMMEPHbIX KoMNo3nToB (MK), NpuMeHseMbIX B aBUALUOHHOW NMPOMBILLIEHHOCTU.

2 HopmaTuBHbIE CCbIIKK

B HacToALleM cTaHAapTe UCMONb30BaHbl HOPMATUBHbBIE CCbISIKW Ha criegylolme ctaHiapTbl:

FOCT 12.1.004—91 CucTema cTaHaapToB 6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. O6-
wme TpeboBaHus

FOCT 12.1.005—88 CucTema cTaHAapTOB 6e3onacHOCTM Tpyda. O6ume caHUTapHoO-rurneHmye-
Cckne TpeboBaHusa K BO34yXy paboyein 30HbI

FOCT 12.1.030—81 CucTema cTaHgapToB 6e30nacHOCTU Tpyaa. AnekTpobes3onacHoCcThb. 3almnT-
HOoe 3a3eM/ieHune, 3aHysneHve

FOCT 12.4.021—75 CucTemMa cTaHzapToB 6e3onacHocTu Tpyaa. CucTembl BeHTunauuu. Obuime
TpeboBaHusa

FOCT 18353—79 KoHT posib HBpaspyLuawLuii. Knaccmucukaums BuaoB 1 MeTOA0B

FOCT 20415—82 KoHTposb HBpaspyLawwmii. MeToabl akycTuyeckme. ObLme NonoXxeHns

FOCT 32794—2014 (ISO 472:1999) KoMno3uTbl nonMmepHble. TepMuHbl 1 onpegenennsa (ASTM D3878
KomnosnTHble MaTepuasbl. TepMUHbI)

FOCT P NCO 12716—2009 (ISO 12716:2001) KoHTponb HepaspyLlawwuii. AKycTuyeckas aMUCCUS.
Cnosapb

FOCT P 51780—2001 KoHTpo/ib HepaspyLlawLwmii. MeTofbl U cpeAcTBa UCMbITaHUA Ha repMeTny-
HOCTb. MOPAAOK 1 KpUTepun Boibopa

FOCT P 53697—2009 (ISO/TS 18173:2005) KoHTponb HBpaspylwawowmii. OCHOBHbIE TEepMUHbI U
onpegeneHus

FOCT P 53698—2009 KoHTposb Hepa3pyLwawwuii. MeTogbl Tennosble. TepMyHbl 1 ONpeaeneHns

FOCT P 54795—2011 (ISO/DIS 9712) KoHTposnb HBpa3pyLwatwuii. Ksanudukauus n cepTudukauus
nepcoHana. OCHOBHble TpeboBaHus

FOCT P 55776—2013 KoHTpo/ib HepaspyLuawLmii pagMaunoHHblidi. TepMuHbl 1 onpegeneHns

MpumeyaHune — T[lpn NONL30BAHUN HACTOALLUM CTAHAAPTOM Liesiecoobpa3Ho NPoBEPUTL [eiicTBME CCbIIoY-
HbIX CTaHAapToB B MH(DOPMAaLIMOHHONI cucTeme 06LLero nosib3oBaHna — Ha oduuymanbHOM caiite defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEerynnpoBaHnsa U MeTponornu B ceT VIHTepHeT 1an no exerofjHo nsgasaeMomMy WHOPMaLMOH-

M3paHue oduymansHoe



FOCT P 56787—2015

HOMY yKasaTesiio «HaumoHasibHble CTaH4apThbI», KOTOPbIA 0My6/IMKOBAH MO COCTOSIHMIO HA 1 AHBAps TEKYLLEro roga, 1 no
BbIMYCKaM eXeMeCsiYHO N34aBaeMoro MH(OPMaLMOHHOTO yKkasaTens «HalnoHanbHble cTaH4apTbl» 3a TekyLnii rog. Ecnm
3aMEHEeH CCbI/IOYHbIV CTAaHAAPT, HA KOTOPLI AaHa HEJATUPOBAHHAS CChISIKA, TO PEKOMEHAYETCS UCMO/b30BaTh A4ENCTBY-
I0LLYI0 BEPCUIO 3TOTO CTAHAAPTa C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHW. Ecnn 3aMeHeH CCbINoYHbIN
CTaHAapT, Ha KOTOPbIN AaHa AaTMPOBaHHAs CCbI/IKA, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUI0 9TOTO CTaHAapTa C yKasaH-
HbIM Bbille TOf0M yTBEpPXAeHUs (MpuHATKS). Ecnm nocne yTBepXAeHuUs HAcTOsILero cTaHaapTa B CCbIIOYHbIN CTaHAapT,
Ha KOTOpbIN AaHa AaTUpOBaHHAs CCblKa, BHECEHO M3MEHEHUe, 3aTparuBaioLLee nosoKeHne, Ha KOTOPoe AaHa CCbIka,
TO 3TO NMONOXEHNEe PeKOMeHAyeTcs NPUMEHATL 6e3 yueTa JaHHOTO U3MeHEHUsl. ECU CCbiNOYHbI cTaHAapT OTMEHeH 6e3
3aMeHbl, TO MOJIOKEHME, B KOTOPOM JaHa CCbi/ika Ha HEro, PeKOMEHAYeTCsl MPUMEHSTL B 4acTu, He 3aTparmsanLyei 3ry
CCbIIKY.

3 TepMuHbl 1 onpegeneHus

B HacTosweM cTaHfapTe npumeHeHbl TepMmuHbl no FTOCT P MCO 12716. TOCT P 55776. TOCT 32794,
a Takxe cnefyouine TepMUHbI C COOTBETCTBYOLLUMU OnpefeneHnsamu:

31

Hepaspywatwunini kKoHTponb; HK (nondestructive testing): O6nacTb Haykm W TEXHWKU, OXBaTblBalo-
was nccnefoBaHna uUnYecknx NpUHLMNOB, pa3pabdoTky, COBEPLUEHCTBOBAHUE U MPUMEHeHe MeTOoB,
CPEeLCTB U TEXHOOMMI TEXHNYECKOT0 KOHTPO/IS 06BEKTOB, He paspyLuatollero U He yxyLiaioLero nx npu-
FOAHOCTb K 3KCyaTauuu.

(FOCT P 53697. ctatbsa 2.20]

3.2

BUAbl HOpaspyllalLero KOHTpPonsA. YcnosHaa rpynnupoBka metogoB HK. o6beguHeHHas 06LLHO-
CTbI0 (PU3NYECKUX NPUHLUNOB, HA KOTOPbLIX OHW OCHOBAHbI.

MpuMmeyaHune — Bwuabl U METOAbI HEpa3pyLLAKOLLEro KOHTPOAA ycTaHoBeHbl B TOCT 18353.

3.3 06beKT KoHTposia: OK (test object): MogBepraemasi KOHTPO/IO NPOAYKLMS Ha CTAAUAX ee XU3HEH-
HOTO Lnkna (co3gaHue, NpUMEHeHue, XpaHeHue, PEMOHT U T. 4.).

4 NedekTbl MK N MeToabl Hepa3pylwakLWwero KOHTPoOs

[edekTbl, BbisBsemble MeTogamm HK. a Takxke oblyee onucaHme MeTo40B npuBedeHbl B Tabvuax 1u 2.

Ta6nuua 1— JedekTbl, BbisBAsieMble MeTogamu HK

[Necbekt AkycTun- Kom- Teme- Pagyo LLicpo- M3me- Tep- Ynetpa-  Busyarnb-
yeckas nbto- vcbmmmne rpa- rpacomsa peHve MO- 3y MO-U3-
aHuc TepHasi chH. necbop rPa- KOBOIA Mmcpuy-
cua TOMO- paguo- Mavmm doma KOH- TenbHbIA
rpacomst ckonus Tposb KOHTPO/b
3arpasHeHune X X X X
MoBpexaeHne HUTei X X
Paccnoenne X X X X X X
Mi3meHeHne NNoTHOCTHU X X X X
[Jedopmauua nog Harpy3koii X X
HapyweHune cBasel X X X X X
HapyLweHune cssseli mexay X X X X
BOJIOKHaAMM
HapyweHune coocHoCTH X X X
BOJIOKHA



OkoHuyaHne Tabnuubl 1

[ledpext

Pa3spbiBbl
BknoueHus

YTeuku

He3akpenneHHble nau noa-
BW)XXHbIE YacTun

MWKPOTpeLLnHbI

Bnara

MopucTtocTb

Mi3ameHeHVe TONLWUHbBI

HegooTeep
O6beMHble

rycToThl

XaeHne

BKNO4YeHUA

Ta6nuya 2 — O6wee onucaHne metonos HK

MeTog HK

AKyCTU-
ueckas
amucemns
(A9)

MpumeHeHne

Fno6anbHbIi
KOHTPO/Ib KOH-
CTpyKUunii n3 NnK

C uenbo o6Hapy-
XeHua n nokanu-
3aUMmn aKTUBHbIX
NCTOYHWKOB B
pexume peanbHo-
ro BpeMeHun

FOCT P 56787—2015

AKyCTU- Kom Teve Pagvo LLlepo- M3wve- Tep-
yeckast §=1e3 1ckaHue rpa- rpacma  peHve Mo-
awr  Tepuas . nfechop  (pa-
[e70] TOMO- pagvo HaLmm s
rpadpms ckonmsa
X X X X
X X X
X X
X
X X X X
X X X
X X X X
X X X X
X
X X X X X
MpevmvyLuecTsa OrpaHuyeHus MpepcTasnexve
pesynbTaToB
Bo3moxeH yaanex- KoHTponupyemas MeTtop A3 peru-

HblIi 1 HENPEPbIBHbI
KOHTPO/Ib BCEro
n3penna ns MK s
pexume peasibHOro
BpemMeHu. MOXHO 06-
HapyXuTb passutue
aKTUBHbIX flepeKToB
N HBCMJ/IOWHOCTEMN.
06HapyxuTb 1 onpe-
AennTb MecTonoso-
XeHue gedekTos un
HEeCM/IOLWHOCTEN. He
BbISABNIAEMbIX APYTH-
My metogamu HK

AeTanb [Oo/MKHA
noaseprarbCsl BO3-
AelicTBuUIO Hanps-
XEHNS OT BHELIHUX
MNCTOYHMKOB. 3a
UCKIOYEHNEM KOH-
KpeTHbIX e eKkToB
WAV HECMN/IOWHOCTEN.
KOTOpble BbIABNA-
10T MeTogom A3 ¢
NOMOLLbIO TPEHNS,
cosfaBaemoro A3
(Hanpumep.Tpe-

HMe noBepxHocTell
paccnoenus). A9
HeakTMBHblE (He pac-
npocTpaHsoLmnecs)
aedekTbl nnn He-
CM/IOWHOCTU Henb3s
06HapyXuTb, a
HesHauuTesbHble fe-
dhekTbl KOHCTPYKL MK
WA HECMJIOWHOCTH
MoryT o6pa3oBbiBaTh
AD. Takum obpasom,
3Ha4YMMOCTb 06Hapy-
XXEHHOT0 UCTOYHMKA
A3 Henb3s 0fHO-
3HA4YHO OLEHUTb

CcTpupyeT Npoxo-
aawme ynpyrue
BOJIHbI, 06pa3ye-
Mble B pe3ysnbTa-
Te NPUNOXEHNS
HanpshkeHnsa unm
o6pasyloueics
penakcauuu
HanpsixeHui
KOMMO3WUTHOro
matepvana unu
petann. Mexa-
HUYeckne BOJIHbI
obpasyloTca B
BUAE BCrnecka
NN HenpepsbIB-
Hol A3. AKTuB-
HOCTb. CUNa,
VNHTEHCUBHOCTb
A3 koppenupyet
¢ nHcopmauuein
0 npunarae-
MOV Harpyske B
npegenax OK

Ynetpa Busyans*
HO-M9*
rosioii mMepn
KOH- TesbHbIN
Tposb KOHTPO/Tb
X X
X X
X
X
X
X
X
X
MpumevaHve

KoHTpob U pe-
3y/bTaThl KOHTPOSA
ABNSIOTCA cneyudm-
YECKUMU NPU KaX0M
cny4yae nprMeHeHus
1 BO/KHBI NPOBO-
AUTbCA nof, Habo-
LeHneM akcnepTa
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MpopgomkeHne Tabnuuybl 2

MeTog HK

Komnblo-
TepHas
Tomorpa-

husa

Teyewncka-
HHEe

Paguo-
rpagpms.
paauocko-
nms

MpumeHeHve

O6HapyxeHue
noAnoBEPXHOCT-
HbIX 06 bEMHbIX
nedexkToB um
HecnnowHocTe.
MpepocTasnser
KO/INYECTBEHHbI
06bEMHBIN aHa-
nun3 fedekToB 1
HecnnowHocTe.
onpeaensemMbix
OpyruMu metopa-
mun HK. Moaxoaut
0N M3MepeHunst
reoMeTpuyecknx
XapakTepucTuk

JTo6oi KOMNO3NT-
HbIi MaTepuan
unu getanb, Ha
KOTOPOM cyle-
CTBYyeT nepenag,
LaBNeHus u rae
Heo6xo0auMOo Bbl-
SIBNATb CKBO3HblE
UNW BHYTPEHHNE
NpoTEeYKM BO3AyXa,
BCa/bl, NapoB nnu
APYruxX 3arpssHsio-
LMX BeLLecTB B Te-
YeHue pacyeTHoro
cpoka cyx6bl

Onpepgenexve
npevMyLiecTBeH-
HO nognosepx-
HOCTHbIX Aedek-
TOB M HECMJIOLWHO-
cTeli. Hanpumep,
nopucTocTb U
BKNtOYeHus. Mno-
ckne gedexTbl
WM HeCnoLWHO-
CTu onpegensoT-
cs B TOM cnyuae,
ecnu ny4yok nyvei
HanpasneH BAO/b
pedexta unu
KecniowHocTyH, a
Hepe3KoCTb MeHb-
e packpbiTus/
pasmepa gedekra
WIN HecnaoLw-
HOCTU

MpenmyLecTsa

Co3spgaHue usobpa-
XEHWIi nonepeyHbix
ceyeHuii OK. Mony-
YyeHune TpexmepHbIX
[aHHbIX Mo gedek-
Tam Wau Hecnaow-
HocTAM. LLinpokune
BO3MOXHOCTM 415
06paboTkn n3obpa-
XKEHUs

MeHee HeoaHoO-
3HAYHO B CPaBHEHUU
C KanunnsipHbIMmn
meTogamu HK; 6onee
YyBCTBUTENIBHO, YEM
A3 nnn Y3K

PeHTreHoBCKMe NneH-
K1 1 HekoTopble nna-
CTVHbI MOXHO pas-
pe3aTtb U MOMeCTUTb
noyT B Nt060M MecTe
Ha geTanu. Lndpo-
Bble 1306paxeHns
MOXHO 06pabaTtbl-
BaTb 4N NONyYeHUs
[ONOTHUTE/BHOM
MHcopmaumm n aBTo-
MaTu4eckoro pacnos-
HaBaHWs fedeKTOB.
B pagvockonuun
MeTo/bl, UCNOb3Y10-
Lme ycunmTesnb 13o-
6paxeHns n cuctemy
LUMhpoBbIX AETEKTOP-
HbIX peLleTok, MoryT
6bITb aBTOMATN3NPO-
BaHbl NPV B3avMo-
feiicTBun ¢ po6oTom
NV MaHUNYNSTOPOM,
obecneunBas Tem
cambIM BO3MOXHOCTb
ANs npoBegeHns
6bICTPOro KOHTPOSIA

OrpaHuyeHnn

Heobxogum goctyn
KO BCeM CTOpOHam
OK. He oueHb nog-

XO4AUT ANSA KOHTpoNA

60NbLINX YHaCTKOB
NN 06bLEKTOB C Bbl-

COKMMUN OTHOLWEHNA-

MU pa3mepos >15

CTOMMOCTb MCMbITa-
TenbHOro o6opyno-
BaHUsA Bo3pacTaeT

no mMepe yBenuuyeHus

Heob6xo4MMo uyB-
CTBUTE/IbHOCTU

Heobxogum goctyn
K 06enmM cTopoHam
OK. B0o3MOXHO, He-
06X041MO OLEeHUTb
yA06CTBO AOCTY-
na. HeBo3MOXHO
onpefennTb rnyéu-
Hy fecekToB nnm
HecnnowHocTe;
MHOrAa BO3MOXHO
6narogaps undpo-
BbIM N306paXeHnsm
nocne kannbposku
UIn [ONONHNTENb-
HbIM Cbemkam
PEHTreHOBCKUMY
ly4aMm ¢ pasHbIxX
HanpaBneHuit

MpeacTasnexve
pesynbTaros

OuucppoBaHHas
KapTa Komnbto-
TepHoli Tomorpa-
dun (Tomorpam-
mMa) no pacnpege-
NIeHNI0 N0THOCTYN
UCMbITbIBAEMOTO
usgenus B none-
peyHoM paspese.
B03MOXHOCTb No-
NlyYeHWst NOMHbIX,
TPexXMepHbIX kapT
KOMMNbIOTEPHOA
Tomorpachun no
pacnpegeneHuio
NNOTHOCTY ANA
[0CTaTOYHO He-
6onblUMX AeTanei
13 KOMMO3UTHBIX
maTepuanos
KauecTBeHHble
nokasartenu,
Hanpumep
ny3blpu, Uau
KO/TMYeCTBEHHbIE
n3MepeHus, Ha-
npumep OTK/IOHe-
HUs geTekTopa,
KoTopble onpeae-
NAT Hanmuue,
MeCTO, KOHLeH-
Tpauuio nm
CKOPOCTb yTeukun
BellecTa

PacueTHas nno-
wagb ¥ usmeHe-
HWe NNOTHOCTU

noAnoBepxXHOCT-
HbIX AeekToB n
HecnnowHocTel

MpumeyvaHne

MoxeT notpe6oBatb-
csl ocHacTkKa umnu
3axBaTHOe Npucnoco-
61eHne gns getanu

CyLiecTBylOT pas-
NINYHbIE METOAMKMN
[AN5 OLEHKN 60MbLNX
yTeuek (Co ckopocTs-
My o 10'2 NMNa m3c-1
(1Cricm3c'y)]mn
HebOoNbLNX yTeuek
(ckopocTu meHee
10'5Na @3 c’l
(10'4cm3c'1)]

[letanb MOXeT rno-
TpeboBaTbCs nepe-
MECTUTb B PEHTTEHOB-
CcKylo naboparopuio.
PeHTreHorpacms ¢
1CNO/Mb30BaHNEM
CHUMKOB npejycma-
TpMBaeT XpaHeHve
NIEHKN U YyTUNU3ALMIO
XUMUYECKNX peareH-
TOB. UTO MaXxeT ObITb
poporo. Ludposble
MeToavku (KOMMbio-
TepHas paguosorus,
cuctema LupoBbIX
[EeTEeKTOPHbIX peLe-
TOK), Kak npasuno, 6bl-
cTpee. PaguaumnoHHas
6e3onacHocTb. Mpu
paguockonuu obecne-
YeHne pagnaLlnoHHO
6e3onacHocTn 6onee
npo6iemMatuyHo B Cy-
4aB WCMo/Ib30BaHNA
nepeABMXHOro NCToY-
HVKa M0 OTHOLLEHMIO K
[ABWXeHWIo aeTanu
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MeTtoa HK

LWeporpa-
dwma

N3me-
peHve
Aedop-
Maumm

Tepmorpa-

dma

MpumeHeHne

O6HapyxeHne
noAnoBEPXHOCT-
HbIX eDeKTOB U
HecnaoLwWHocTe.
N3MeHeHwuli B
MogAyne ynpyrocTtu
MU BHENIOCKOCT-
HoWi flechopmaLmm

MoxeTt uc-
nosb30BaTbCA
ANS u3MepeHns
cTaTtnyeckoii n
AnHamMuyeckoi
aedhopmauun
npy pacTsxeHUu
n gecdopmauuu
cxartus, a TaKke
casura, koaddu-
uueHTa lMyaccoHa,
n3rnba n gedop-
Mauun ckpyumnsa-
HWs

O6HapyxeHue Ha-
pyLIeHuiA cBsiu,
paccnoeHui,
nopucTocTu, yray-
6NeHNA. TpeLLmH,
BK/IIOYEHWI

B TOHKMX OK.
obnaparLmnx
HW3KOW Tenno-
NPOBOAHOCTbIO,
MMEILWMX HU3KYL0
oTpaxaTesibHyt0
CNoCO6HOCTB!"
NOBEPXHOCTH C
BbICOKOW M3-
nyyaTtesnbHOW
CNOCOBHOCTbLIO,

1 B MaTepuanax,
KoTopble adhdhek-
TWBHO pacceuBa-
10T 3HEpru

Mpeumyuwectea

Xopowo noaxoaut
N5 BbICOKOCKOPOCT-
HOro. aBToMaTuye-
CKOTO KOHTPONS B
yCNoBUAX NPOU3BOA-
cTBa

OTHOCUTENBLHO
Hegoporoii, MeHee
rPOMO3AKUIA, C nyy-
UMM paspelleHnem B
CpaBHEHUW C 3KCTeH-
someTpamu (roxeT
obecneynTb 06LWYyI0
TOYHOCTb JTyYLUYIO

+ 10 % pecbopma-
Lym)

BeicTpoe nccnepo-
BaHWe 60bLUNX Mo-
BepXHocTeli n onpe-
fleneHne y4yacTkos,
KOTOPbIE AO/IKHBI
6bITb NOJBEPXKEHbI
60nee TWaTeNbHOMY
KOHTpO/It0

OrpaHuyeHuns

MofnoBepXHOCTHbI
aedekt nnn pas-
pbIB AO/KEH ObITb
[0CTaTO4YHO 60/b-
LIKMM. 4TOGbI Bbl-
3BaTb U3MepsemMyto
aedopmavmio nog
Harpyskoii. CocTo-
AIHWEe NOBEPXHOCTH,
0COBEHHO rNsH-
LLeBUTOCTb. [/IOXKET
MellaTh Lweporpadu-
4eCcKoMy KOHTPOSIo,
4yTo NpegycMmaTpu-
BaeT MCnosib3oBa-
HWe peareHToB Ansa
MaTupoBaHus no-
BEPXHOCTUN (MCKIO-
YyeHwue: TepmasnbHas
weporpacdus)
OTpenbHble TEH-
30[aTunKN Henb3s
0TKannbpoBaTb, OHU
YyBCTBUTENbHbI K
BO34EelCTBUIO He-
XenaTtenbHoro wyma
1 NPOYUM UCTOYHU-
Kam norpeLHocTH,
Hanpumep, pacLum-
peHue unm cxartue
3fieMeHTa TeH3oaaTt-
ynka. n3mMeHeHue
yAenbHOro afeKkTpu-
4ecKoro conpoTme-
NeHuns. rnctepesnc
1 nonsyyecTb B
pesynbTaTe Njaoxoro
coefuHeHns

KomnosntHble
martepuansl UMelT
TemnepaTtypHble rpa-
HWLbI. 3a Npegenammn
KOTOPbIX MOXeT
npoun3oiiTn Heobpa-
TUMOe paspyLueHve
MaTpuLbl MW BOMOK-
Ha. O6HapyxeHue
fedekta nnu He-
CN/IOWHOCTH 3aBUCUT
0T NX OpUeHTauum
OTHOCUTE/bHO Ha-
npas/fieHns notoxa
Tenna. B 6onee
TO/ICTbIX MaTepuanax
BO3MOXHb! TO/IbKO
KauyecTBEeHHble Npu-
3Hakn aeekToB nnn
HecnowHocTe
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MpepcTtaBneHne
pe3ynbTaToB
WNHTepcteporpam-
Ma. co3gaBaemast

nyTeMm n3bATus
NN HaNoXeHus
n3o06paxeHunii
OK pgo n nocne
HarpyxeHus,
onpegenss n Tem
caMbIM fokanu-
3y KOHLeHTpa-
uun gedopma-
unii

BbIxofHble
faHHble uenu
n3MepeHus co-
nNpoTUBNEHNA
BblpaXKeHbl B
MUNINBONbTAX:
BXOfHble — B
BOJIbTaX

Pacnpegenexne
TemnepaTypbl
BO3/yXa us-
MepsiloT nyTem
oTo6paxeHuns
KOHTYpOB OAMHAa-
KOBOW Temnepa-
Typbl (M30TEPM),
co3faBas Tem
cambIiM Mofenb
Tens0Boro
N3ny4yeHus, co-
oTHOCSLWyloCA

¢ pedekramun
NOBEPXHOCTU U
noAnoBepPXHOCTH

MpumeyaHne

TpebyeTcs AONoOMHU-
TenbHoe o6opyao-
BaHWe ana onpeje-
NeHns U3MeHeHui
BO3HMKaOLWMX Nepe-
rM6oB NOBEPXHOCTH,
1 NoaTomy meToj B
KauecTBe Kosmue-
CTBEHHOTO

B 3aBMCMMOCTU OT
MNCKOMOI YyBCTBU-
TeNbHOCTH, YCTOW-
YNBOCTU K CABUTY,
YyBCTBUTETIBHOCTU K
N3MEHEHVAM Temne-
paTtypbl Uiu ctabunb-
HOCTU MOMIOXEHNS
MOTYT NPUMEHATLCS
pasnnyHble TeH30-
[atuvku (Hanpm-
Mep. faTunku ¢
noslynpoBOAHWKOBOWA
nNacTUHO.TeH30-
[aTyuku ¢ meTaniu-
YECKUM KpenneHnem,
TOHKOMN/IEHOYHbIE U
noslynpoBOAHNKOBbIE
TeH304aTunkn pac-
cenBaHus)
CyuiecTByeT Kak
KOHTaKTHbI (Npeayc-
MaTpvBaeT HaHece-
HMe NOKPbITMA), TakK
1 6eCKOHTaKTHbI
meTog (OCHOBbIBaET-
CSl Ha 06HapYXeHUn
MHdpakpacHoro
N3y4YeHNs YepHoro
Tena). Tepmorpa-
hus 6biBaeT M60
naccuBHo, nM6o
aKTUBHOI; akTMBHas
Tepmorpadusa MoxeT
nogpasfensaTbcs Ha
UMNYNbCHY UK
CUHXPOHU3NpPYEMYIO
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MeTog HK MpumeHeHne

YnbTpa- O6HapyxeHune

3BYKOBO  MOANOBEPXHOCT-

KOHTPONb  HbiX AedeKToB

(Y3K) WA HEeCnIoLWHo-
cTeii. CywecTyeT
[iBa OCHOBHbIX
meToAa: 9X0-UM-
NyNbCHbIA METOZ,
ANS KOHTPONA C
O[1HOI CTOPOHBI
OK v TeHeBoO
meToA /151 KOH-
TPONS C 4OCTYNOM
K ABYM CTOpPOHaM
OK

Busyanb- BbifBieHne
HO-U3- nedeKkToB Ha
Mepu- ocmaTpmBaeMbIx
TeNbHbIi  MOBEPXHOCTAX
KOHTPO/1b

Mpenmyuiectsa

O6HapyxeHne noa-
NOBEPXHOCTHbIX
nedekToB unn He-
CN/IOWHOCTEN. B TOM
yucne nopmcTocTy,
BK/IIOYEHWIT 1 pac-
cnoexui

Hun3ko3aTpaTHbIii
meTtog. O6Hapyxe-
HVe NOBEPXHOCTHbIX
nedeKToB nam He-
Cn/oWHOCTEN. BKIO-
Yyasi paccioeHus,
paspbiBbl BOJIOKOH

1 yaapHbie NoBpex-
AeHns

5 AKycTuyeckas amuccus

5.1 O6wue ceBegoHus

Heobxoanma oT-
HOCUTENIbHO nockKas
1 rnagkas nosepx-
HOCTb. Tun maTepu-
ana MOXeT BNUATb
Ha BO3MOXHOCTb

Heobxoanma nuHus
npsiMoii BUAUMOCTH

MpepcTtasnexHve

pesynbTaTos
fedexTbl n
HecnoWHoCTH
cpasy xe 3a-
nncbIBaKOT Ha
aMnanTyAHbIX
N306paxeHnax

fedexTbl n
HeCn/IoWHOCTH
cpasy xe 3a-
nucbIiBalT B CO-
OTBETCTBYIOLLYHO
[OKyMeHTaLuo
no NpoBeAeHuno
KOHTPOS, NHO-
roa genawt
doTorpacun

5.1.1 MeTop, akycTuyeckoin ammccum (A3) oTHOCKMTCS K naccuBHbIM MeTogam HK.
MeToz OCHOBaH Ha peructpauuv ynpyrux BosH, BO3HMKaOLWUX B pe3ynbTate AD. 3T0 iBfieHWe cocTouT
B 06pa3oBaHUM aKkyCTMYeCKUX BOSH NP AUHAMUYECKON BHYTPEHHEN NOKasIbHON NnepecTpolike CTPYKTYpbl Ma-
Tepuana OK. AkycTuyeckue (06bI4HO YIbTPa3BYKOBbIE) BOJIHbI BO3HWKAIOT B MPOLECcce NOSBIEHUS N pa3BUTUA

TpewwmH B OK. KpaTkue cBefeHnss 0 metoge npusefeHsl B Tabnumue 3.

MpumeuaHune

BosmoxHoe ygep-
XaHne XUAKOCTK:
BO3MOXHOE BMUTbI-
BaHNe XNAKOCTN B
nopucTtble maTepua-
Nbl. KaK. Hanpumep,
KOMMO3WUTHble MaTe-
pvanbl. CyuiecTsytoT
MHOro4nceHHble
MeToAbl, OCHOBaHHblE
Ha MCnofb3oBaHnn
NpoAOobHbIX, MO-
nepeyHbIx Uau no-
BEPXHOCTHbIX BOJIH.
3aryxaHue B NMK
MOXEeT OblTb CPaBHU-
TeNbHO

BbICOKMM @ CpaBHe-
HUK C MeTannyeckn-
MU U3gennamm
MoXHO 06Hapy-
XWTb fedekTbl unu
HeCnoLWHOCTM Ha
BHYTPEHHEM Ana-
MeTpe. eC/im MOXHO
BCTaBUTb LeHTpasb-
HbIli NPOBOAHMK U
obecneunTb gocTa-
TOYHbI anekTpuye-
CKWUIA KOHTaKT
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Ta6nunya 3 — KpaTkue cBegeHust 06 A9

MNpymeHeHne MpyHUmN MpenmvyLecTea HepocTatku MNpepcrasneqve
[fevicteua pes3ynbTaros
OueHKa CTPYKTYPHOW LLesIoCTHOCTU Aatunkn A3 LuncTaHumnoHHbIA ~ HeobxoanMocTb Aatynkn AD
TpybonpoBogoB, TPy6, pesepByapoB  MOAK/OUEHbI N NOCTOSIHHbIN BHELUHEero Bo3Aeii- OTCNEeXnBaT
1 COCY/0B NMOA AaB/ieHNEM U3 NOM- K obpasuy MOHUTOPUHT CTBUA Ha uccnepye- KparkospemeH-
MEepHOro KOMNoO3nWTHOro Marepuana AN5 noncka BCero obpasua Mblii 06BEKT. Hbl€ CUTHaUTbI.
(MK). nedeKkTHbIX B peasibHOM Bbl3BaHHbIE B 06-
30H BO BpEMSA  BPEMEHU. HeakTnBHble (He- pasue. nogsep-
KoHTpo/b KauecTBa NPou3BOACTBA U NPUMEHEHUA pacwupsioumecs) raemom Bo3feii-
N3roTOBMEHNS. BHELLHero OnpepgeneHve fedekTbl He MoryT cTButo. OTCyT-
BO34eNCTBNA pocTa akTUBHbIX  6biTb OBGHAPYXEHbI. CTBME CUTHaN0B
lMpoBepka Ha repMeTUYHOCTb Nocse  (MexaHuve- nedexTos. A3 MoXeT 6bITb
npoussoAcTea. MoxeT Uc0/b30- CKOro. TepmMu- HepgonycTuMbl nNocto-  nokasatesiem
BaTbCA B KayecTBe a/lbTePHATUBHO- 4YeCcKo nnm O6HapyxeHune POHHME LUYMbI. CTPYKTYpHOIA
ro MeTofa npu TevyenckaHum. AaBnexHns). fedekToB, He- uenoctHoctu MK.
Monoxexne [OCTYMHbLIX ANA Mpeo6pa3osatenu C apyroli cTopo-
Mepuognyecknii MOHUTOPUHT NPo- onpepens- o6HapyxeHus [OJSDKHBI ObITb pas- Hbl. Npn 06Hapy-
6/1eMHbIX 30H NpU 3KcnyaTauuu. eTca nytem VNHBIMU METO- MeLeHbl Ha TECTUPY-  XXEHUU CUTHAJIOB
TpUaHry- Lamu Hepas- emMoit yactu o6pasya. A3 MOXHO r0BO-
MOCTOSAHHBIE MOHUTOPUHT CTPYKTY- nAayun nnn pywatouiero pUTbL O HaNMuUn
pbl B peXuMe peasibHOro BpeMeHu mMeToAamu KOHTpONSA. YacTto Heob6xo4MMO nedekta
(MOHUTOPUWHT COCTOSAHMSA). 30HasIbHOW NCMNO/Ib30BAHNE UHbIX
nokauum Wcnonb3osaHne CcpefcTB Hepaspylua-
OueHka aire3nBHOW CLenku. AN NPOBEPKN IOLLLero KOHTpoNA Ans
Ha repmeTuy- onpefeneHns xapak-
MOHUTOPUHF pocTa TpewuT. HOCTb TepucTvk geektos

Mouck v onpegenieHne MecTopacmno-
JIOXEHWS poTeYeK

5.1.2 ins o6HapyxeHusi BosiH AD, obpasyLunxcs B pesysibTare npuaaraemoii BHELIHen MexaHn4eckoi
(cxatune, kpyyeHue 1 T. A.) UM TENOBOIN HAarpy3kn, NCNOMb3YIOT cneluasnbHble AaTunkn (Nnpeobpasosaresni).

[atunkn coegmHeHbl ¢ OK npy NOMOLLM KOHTAKTHOM XUAKOCTU UM C MOMOLLbIO CheLunasnbHbIX COCTaBOB
Ha OCHOBE 3MOKCUAHbIX CMOMT WU APYTUX KNeAWwmnX cMmeceil. BbIXOAHOW curHan oT gatumka ycunuBaeTcs U
mnbTpyeTcs ANS YCTPAHEHUS HexenaTe/lbHbIX YacToT. 3aTeM YCNOBHbIA curHan AD npoxoauT oL poBKY
1 pasgenseTcs Ha AUCKPeTHble nakeTbl konebaHuii. C NOMOLLbIO LM poBOi 06paboTkM curHana aTn nakeTbl
npeo6pasyloTcs B HACTOTHO-BPEMEHHbIE XapakTepuUCTVKW, KOTOpble ONMUCbIBAKOT hopMy konebaHwuii, pasmep
M 4acTOTHble cocTaB/sALWMe. DT XapaKTEPUCTUKN MOryT ObiTb MPOAHA/IM3MPOBaHbl COBMECTHO C MOMOLLIbIO
MNCKYCCTBEHHOIO MHTENNEKTA, pacno3HaBaHUs 06pa3oB U/uan MeTogamn HelpOHHbLIX ceTel C uesnbio otaene-
HUA UCTUHHBIX UCTOYHMKOB AD OT LUyMa.

B cnyuyae, Korfa HeCKOJIbKO AaTH4UMKOB PErMCTPUPYIOT OWH U TOT Xe curHan A3. MecTonosioXeHne uc-
TOYHMKA 3TOTO CUrHasa MOXHO OnMpeAenvTb C MOMOLLbI aHanM3a BpPeMeHu npuxoda curHanos. B cnyuvae,
Korfa HeCKO/IbKO UCTOUYHMKOB CUrHas1IoB A3 pacnonoxeHbl 6/13K0 Apyr K Apyry, OHW 06pasytoT rpynny cobbl-
TUIA. yKa3blBaloLLLyl0 Ha HENpPepbIBHYH aKkTUBHOCTb, KOTOpas CAYXWT NPU3HAKOM akTWBHO pas3BMBaloLLerocs
MCTOYHMKA. MMOMUMO curHanoB A3. BbI3BaHHbIX POCTOM AedeKTOB UAWM HeCnsIOWHOCTeN. curHanbl AD MoryT
Takke BO3HMKATb B pe3ynbTaTe CyLecTBOBaHUS AedeKTOB WK HECNOWHOCTeNR, KOTopble He pa3BMBatOTCA
(Hanpumep, TpyLwuecs 4pyr o Apyra paccroeHns Bo BpeMs cbpoca faBneHuns u3 cocya BbICOKOTO AaB/eHns).

5.1.3 CurHasibl AD fensaTcs Ha [Ba OCHOBHbIX Tuna:

- HenpepbIBHasa amnccuss — konebaHns ¢ OTHOCUTE/ILHO MaslbIMU aMNIMTyAamMn 1 LUIKPOKUM YaCTOTHbLIM
CMeKTPOM, BEPXHAA rpaHuua Kotoporo gocturaet 30 MIu;

- 3MUCCUS AUCKPETHOro Tuna — nocnefoBaTelbHOCTb KOPOTKMX MMMNYNbCOB C/IOXHON hOPMbI C KPYTbIM
(PPOHTOM 1 ropasfio 60/bLLMMK aMMIINTYAaMK.

5.2 TlpumeHeHune

521 A3 B cootBeTcTBMU ¢ TOCT P NCO 12716 — TepMWH, UCNOMb3yeMbI AN1A ONUCAHUS KPaTKO-
BPEMEHHbIX BOJIH HaNpshKeHWs HUXe npefesna ynpyroctu, NpPousBOAMMbIX B TBEpAbIX Tenax B pesynbrare
NPWIOXEHHOTO HanpsbkeHus. MNpuknagbiBaeMoe HanpshxkeHne MOXeT BkIouaTb B cebs MexaHuyeckue Cusbl

7
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(pacTsxeHue, cxxaTne WU KpyyYeHne), BHyTPEHHEe faB/ieHWe Win TeMmnepartypHoe Bo3gelicTBre (4acto mo-
XeT 6bITb AOCTUTHYTO MNPV NOMOLLM TensioBoW nywkn). MpuknagsiBaemoe kK OK HanpskeHne MoXeT 6bITb Kpa-
TKOBPEMEHHbIM. AO/ITOBPEMEHHbIM, C/IyYaiHbIM WU LMKINYHBIM. Ero n3MepsioT napanienbHo n3mepeHuio
aKTUBHOCTK AD.

5.2.2 BosHbl HanpshxeHua AD Npon3BoAATCA NyTeM 6bICTPOro Bbibpoca aHepruun B npegenax marepuana
13 N10Ka/IM30BaHHOTO NCTOYHMKA. CurHan AD. NOMyYeHHbIli B NOSIMMEPHOM KOMMO3WTHOM Martepuasne, 4acTto
COCTOUT W3 HEMPEPbLIBHOW U ANCKPETHOMN A3.

5.2.3 O6opynoBaHne A3 perucTpupyeTt KpaTKOBpeMEHHbIe BOMHbI HaMNPsXXeHUs HUxe npegena ynpyro-
CTW. NPOM3BEAEHHbIE NMPUIOXKEHHBIM HANPSHXXEHWEM WK NOCNeAYOLWMM ocnabneHemM HanpsXXeHns B KOMMO-
3UTHOM MaTepuane unu getanu. BosHbl HanpskeHUs NpoTekalT B BUAE MMMNy/bca WKW HenpepbiBHOW AJ.
AKTUBHOCTb AD. MHTEHCUBHOCTb U XXECTKOCTb, KOPPEIMPOBAaHHbIE C NPUIOKEHHBIM HaMpsHXXeHneM, JatT UH-
dopmaumio o gerpagaummn OK. OTcyTCTBME aKTUBHOCTU AD 03Ha4aeT 0TCyTCTBME AedeKTOB (MCTOUHMKOB A),
B TO BpeMs Kak 60/bluas akTUBHOCTb AD yKasbiBaeT Ha UX npucyTcTBue. ICTOYHUK onpegenseTcs TpuaHryns-
uvei nnn meTogamMmn 30HasIbHOM NokKauun.

5.2.4 B MK curHanbl AS reHepupytoTcs BbIOGPOCOM YNpPYroi aHeprum B X04e Takux NpoLLeccoB, Kak pac-
TpeckMBaHue MaTpuLbl, UM PaspbiBOB WKW pacLlensieHns BOIOKOH. HeobpaTuMble BA3KOYNpyrme npouecchbl,
Takme Kak obpasoBaHve TpelmH aMopdiHbIX MaTpul, unn gedopmauna (HeobpaTumas) maTpuupbl Uan Bo-
NIOKHA. He 06HapYXMBAlTCA NPU HOPMasibHbIX YCMIOBUAX C UCMO/b30BaHWEM LUVPOKO PacnpoCTpaHeHHoro
o6opynoBaHusa AJ.

5.2.5 PoxgatoLmeca Ha NoBepxXHOCTU pasgena uctouyHukm A3 B MK BkIoYaloT B cebsa paccrioeHne ma-
TpULLbI 1 BO/TOKOH, NOCNEeAYIOLMA 0TKa3 BOSIOKOH W OTKNerBaHne Cnoes Apyr oT gpyra.

5.2.6 A3 B MK Takke MoxeT 6bITb NpoM3BefeHa ApYrMMun akyCTUYECKUMUN UCTOYHUKAMM, HE CBA3AHHbIMU
HanpsIMyto ¢ MaTpuuein UM BONOKHOM. Takme NCTOYHVKM BKTIOYAIOT YTEUKy rasa uav XuaKkocTu yepes TpeLn-
Hy. OTBEPCTUE, paspbIB YNIOTHEHNSA UK Ap. (HanpuMep, B KOMMNO3UTHOV 060/104Ke COCYJ0B BbICOKOTO AaBsie-
HUS1), a TaKke B pe3y/ibTate NepemeLleHns unu notepu getanein unum yactein fetaneli (Hanpumep, AedekTbl
pe3b6bl B COOpaHHbIX KOMMO3UTHbLIX CUCTEMax TPy6onpoBOAOB).

5.2.7 Y 6onblumMHCTBa curHanoB AJ. ucnosnb3yeMbix B HK. Habniwogawtcs yactotbl Mexay 20 kly u
1 MlU. YpoBeHb M amnanTygy CurHasioB A3 OTMEYaloT U KOPPEMPYOT CO CTPYKTYPOW MK XapakTepucTu-
kamy OK. Hanbonee HMU3KMe M BbICOKME YACTOTbl OTMILTPOBBLIBAIOT C Lie/blo n3bexaTb HTepdepeHunii ot
HeXenarte/lbHbIX UICTOYHWUKOB LWYMa, Takmx Kak MexaHuyeckne Bubpauuv nnn Wymbl, reHepupyeMble 31eKTpo-
060pyaoBaHNEM.

5.2.8 OCHOBHblE DYHKLWUW CUCTEMbI KOHTPONA METOAOM AD 3ak/IoyeHbl B 0OHapyXeHuu, nokanusaunm
1 knaccudpukauum nctouHnkos A3. [Ina nocnegylowei oLeHkn NoBpexXAeHnid, 06Hapy>XXeHHbIX B J10Kann3o-
BaHHOW 30He UCTOYHMKA AD, NPUMEHSIIOT Apyrne MeTofbl HK. Hanpumep, BU3yanbHbIi, yNbTpasByKoBOM U ap.

5.3 Tpeumyuiectsa n o61acTb NPUMEHEHUA

AD ucnonb3yeTcsa AN OLLEHKN CTPYKTYPHO Lie/IOCTHOCTY KOMMNO3UTHbLIX TPY6, NaTtpybKoB, pe3epsByapos,
COCY/l0B BbICOKOTrO [JaBfE€HUSI W APYTUX KOMMO3WUTHbIX AeTaneil. BO3MOXHO AUCTaHUMOHHOE HabMogeHve 1
HabAeHne B pexrmMe peasibHOro BpemeHu. HefocTynHble AedekTbl AN HEOLHOPOAHOCTU MOTYT 6bITb He
TO/NIbKO OBHapyXeHbl, HO W OnpefesieHo UX MecTonosioxeHne. B fononHeHne k obHapyXeHuno AedekToB U
HecnnowwHocTell A3 MOXeT UCNONb30BaTLCA A1 0OHAPYXEHUS yTeuek, Kak afbTepHaTMBa TeyenckaHuo. A
MOXeT OblTb MCNOJ/Ib30BaHa /11 OLEHKN KayecTBa NPOW3BOACTBEHHbLIX MPOLECCOB C UCMOJb30BaHNEM 06-
pa3uyoB vnun kak 100 % KOHTPO/b MPU MPWIOXKEHUN HAaNpsXXeHus B rnpolecce NpousBoAcTBa (Hanpumep, Ha-
cnaviBaHve. 06MOTKa, NMpeccoBaHWe, ByJKaHM3auus 1 T. [.), UCMbITaHW Ha repMeTUYHOCTbL Nocse 3aBeplue-
HUS1 NPOM3BOACTBA MyTEM KOHTPOMA MHTepecyloLnx o6nacTeil Unn yyacTkoB, Bbi3blBaloLLX 6ECNOKOKCTBO,
1 NOBTOPHOW NMPOBEPKN B COOTBETCTBUM C MHTEpPBasiamu 06CNYXMBaHUA. AD XOPOLLIO MOAXOANUT A5 OLEHKM
LLe/IOCTHOCTUN KNeEBbIX COEAMHEHUIA 1 KOHTPONA pocTa TpeLMH. Mo cpaBHeHUIo ¢ Apyrumn metogamm HK A
numeeT cnepyolune npenmyLLecTsa:

5.3.1 C nomoubio AD BO3MOXHO 06HApYXWTb 1 N10Ka/iM3oBath AedekTbl U HECM/IOWHOCTW Ha paccTos-
HUKM OT AaTtuukos AD 6e3 ux nepemelleHns no nosepxHoctu OK.

5.3.2 Bo3mMOXHOCTb npoBefeHnsa HK B pexnme peanbHOro BpemMeHu.

5.3.3 MeTop oueHb YyBCTBUTESEH K pacTyLimM (pa3susatoLMmMcs) gedekram.

5.3.4 C nomoLybio A3 BO3MOXHO 06HapyXeHne aeekToB 1 HECM/IOWHOCTEN, KOTOpble HE 06HapYXMBa-
toTca gpyrumu metogamu HK.

5.3.5 MoxeT ncnonb3oBarbca 418 TeYencxaHus CoCyj0B BbICOKOrO [aBfeHNs nocse Ux npousBoacTsa
1 B npouecce sKcnyaraumm.

8
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5.4 OrpaHunyeHus

5.4.1 OK Heobxoaumo noagepraTe BO3A4ENCTBUIO HAMPSXEHWS.

5.4.2 [lecheKTbl N HECM/IOLWHOCTW. HE TeHepupyoLwme curHansl AD, He obHapyxuBatTcs. B To xe Bpems
He3HauuTesbHble AeeKTbl U HECNIOWHOCTU MOTYT ABMATLCA UCTOYHUKaMK AD. TakuMm ob6pa3omM, 0fHO3HAYHO
OLLeHUTb CTeNeHb ONacHOCTN 0OHAPYXEHHOro NCTOYHMKa AD Henb3s.

5.4.3 Heobxoanma chunbTpaums NoOCTOPOHHMX LLYMOB.

5.4.4 MeTtop TpebyeT pa3mMeLleHns 4aTunkoB Ha nosepxHocTu OK.

5.5 HK meTogom A3

OCyLWeCcTBNSETCA C UCNOMb30BaHMEM METOAMK KOHTPO/IS, TEXHOMOMMYECKUX peKoMeHaLwii, npo-
M3BOACTBEHHbIX WHCTPYKLMIA, PYKOBOAALLMNX TEeXHUUYECKNX MATEPUAOB, B KOTOPbLIX AaloTCA PEKOMEH-
fauuu no ucnonb3yemomy 060pyfoBaHvio (MpuGopsl, NpeobpazoBaTenu U T. 4.). onucbiBalTCsA Npo-
Leaypbl HacTpPOiikK 9TOro 060pyaoBaHus, NOPSAOK NPOBEAEHUS KOHTPONS U 06paBbOTKN MOJYYEHHbIX
pesynbTaToB.

5.6 FeomeTpus un pasmepsbl

5.6.1 F'eomeTpuryeckne 0co6eHHOCTU U pa3Mmepbl OK MOryT ctaTb NPUUYNHO ocnabneHns curHana A3.

5.6.2 B kpynHora6aputHbix OK MOXHO NOSy4YnTb CYLLECTBEHHYIO 3KOHOMWIO 3HEpPruun, UCNosb3ys YyB-
CTBUTE/IbHbIE 3/IEMEHTbI C MUHTETPUPOBAHHLIMU NPEAYCUNNTENAMU, YCTPAHUB TEM CaMbiM NOTPEOHOCTL B NOA-
KMYeHUN oTAeNbHbIX NpegycunuTenei.

5.6.3 Tak Kak KOMMO3UTHblE MaTepuasibl ABMAITCA aHU30TPOMNHLIMU U 3a4acTyl0 UMEOT NMepemMeHHyYo
TONWWMHY, ocnabneHne curHanos AD MOXET OT/IMYATLCA B Pa3/IMYHbIX YacTAX KOMMNO3nTa.

5.7 TexHuka 6e3onacHocCTu

Mpn HK cocyaoB BbICOKOTrO AaBNEHUA OO/KHbI 6bITb BbINO/IHEHbI BCO Tpe6OBaHVIF| TEXHVKN 6e30onacHo-
CTW. yCTaHaB/MBaeMble Ans UcnbITaHUi AaHHOro smga.

5.8 Kannbposka u ctaHgapTusauus

5.8.1 Heobxogumo npoeefeHne Neproamnyeckoli NnoBepkn U kannbpoBKM MCNOSb3yemMoro o6opyaosa-
Husa AD.

5.8.2 Heobxoayma exefHeBHas NpoBepka BCeX aEKTPOHHbIX cucTeM ob6opyaosanna AS. MNpu nposep-
Ke Heo6X0AMMO 1CNo/b30BaTh reHepaTop POPMbI BOSHbI.

5.8.3 Heobxoanma exefiHeBHasi NpoBepka YyBCTBUTE/bHbIX 3/IEMEHTOB AaTunkos AD. Heobxoanmo 3a-
NMUCbIBaTb MaKCUMasibHY0 aMnauTydy U YPOBEHb 3/1eKTPUYECKMX LWymMoB. Heob6XxoAMmMO 3aMeHUTb YyBCTBU-
Te/flbHble 3/1IEMEHTbI, UMEILLMe 3HAYEHNS MaKCUMaslbHbIX aMNINTY/, U YPOBHEN 3N1EKTPUYECKNX LLYMOB BblLLEe
cpefHux.

6 PagnauynoHHble MeToAbl

6.1 O6uue ceegeHns

6.1.1 PagnaunoHHble meTofbl HK OCHOBaHbl Ha perucTpauuv v aHanmse npoHukawwero cksosb OK
NoHM3upytoLero nsnyyenus. na koutposna OK u3 MK ncnonb3yoT peHTreHoBCKoe 13nyyeHune, no3sonsLlee
BbIABUTb fleeKTbl, PACMONOXEHHbIE KaK BHYTPU, Tak U Ha ero NoBepxHOCTU. MepBUYHLIM UH(OPMATUBHBLIM
napameTpoMm SIBASETCA 3KCMO3MLMOHHAsA f03a U3NyyeHusi, BennyHa KoTopoi B MecTax Aed)eKkToB oT/iMyaeT-
CS OT 3KCNO3MLMOHHON [03bl B 6e3aedekTHbIX 30Hax OK.

KpaTtkve cBefieHVs 0 MeToAe npusBedeHbl B Tabnuue 4.
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Ta6bnunya 4 — KpaTkoe onucaHue peHTreHorpadun

MpumeHeHne

Mcnonb3yT ana
o6HapyxeHus BHy-
TPEHHUX HEOAHO-
poaHoeTei. Taknx
KaK TpeLiuHbl, BK/IO-
HeHusi, NOPUCTOCTb.
HepaBHOM/IOTHOCTb
martepuana, Hepas-
HOMEpPHOCTb yKnag-
KW 3anonHutens n

T. 4., KOoraa rnasHas
ocb gedekta nm
HecCnoLWHOCTH pac-
nonoxeHa napan-
nenbHO nagjarwoLemy
My4Ky PeHTreHoB-
CKUX Nyyeil.

JononHutensHas
nHopmayms:
MoxeT agpheKkTMBHO
MCMo/b30BaThCs
ANs o6HapyxeHus
VNHOPO/AHbIX BK0-
YeHWiA.

Mcnonb3yT ana
obHapyxeHus
nedexToB, KOTO-
PbIB pacnosioXeHbl
B HanpasneHun
nagatoLyero nsny-
YeHWsa ¥ ToNWwmnHA
KOTOpbIX cocTaBnset
He meHee 1—2 % oT
TONLWMHbI Uccnepye-
MOl ob6bekTa.

TpeLnHbl MOXHO
06HapYXNTb TONbKO
npu ycnosuu

nx napannesibHo-
ro pacnonoxeHus
OTHOCUTESNIbHO
najatoLero nyyka
PEHTreHOBCKNX
nyyei, packpbiTnem
He meHee 0.1 MM 1
rnybrvHe He meHee
2 % OT TONLLUMHBI
nccnenyemoro o6b-
ekTa

10

MpuHyun
pencrTeus

Mexay kaTtofom n
aHoOM NpuknagbiBaroT
BbICOKOE HanpseHue
3/1eKTPUYECKOro 3apsaja.
ONEKTPOHbI, UMUTUPO-
BaHHbIe C katoja, yCKo-
pAOTCS Yepes BakyyM K
NnonoXnTenbHo 3aps-
XeHHOMY aHoay. Touka.
B KOTOPOWi 9N1EKTPOHbI
60mMbapAnpyloT aHog.
n3roToBfieHa 13 marepu-
ana BbICOKOI NIOTHOCTK
(nHanpumep, Bonbhpama
unn meam). Korga ny4vok
3/1eKTPOHOB nonagaeT
Ha aHof, 6bicTpoe 3a-
MeA/1eHne 3N1eKTPOHOB
NpuBOAUT K reHepunpo-
BaHWI0 PEHTIeHOBCKOro
n3nyyeHus.

Konuuectso npoweg-
Lero n3nyyeHus yepes
Jetanb, 3aBUCUT OT
3HEeprmn peHTreHoBCKoro
N3yYeHns, TOLLVHbI

M NJIOTHOCTU 06bekTa
KOHTPONS.
PeHTreHoBckoe nsnyye-
Kue. npowepliee yepes
OK 1 ocnabneHHoe nm.
dhopmupyeTcs B pagna-
LMOHHOE n3obpaxeHue.
KOTOpoe ganee nocpef-
CTBOM paguorpaduue-
CKOW nneHkn npeobpasy-
eTcs B ONTUYECKoe.

Ha peHTreHoBCKOM
CHUMKe AedekTbl n30-
6paxatoTca B BUAe
NOKanbHbIX 30H. On-
Tnyeckasi N10THOCTb
KOTOpbIX OTAM4aeTcs ot
ONTUYECKOW NIOTHOCTH
¢hOHOBBIX y4acTKOB.
[ns nonMmepHbIX KOM-
NIO3UTHbIX MaTepnanos
1 KOMMNOHEHTOB, Kak
npasuio, Ucnonb3yeTcs
MSrKOe peHTreHoBCKoe
n3nyyeHne MOLHOCTbIO
nopsaka 50 kB

Mpeumyuwecrtsa

O6wune ceepeHus:
Pagvorpadu-
Yeckyto naeHky
MOXHO Bblpe3aTb
1 pa3MecTuTb
npakTU4eckn B
nbomM mecTe Ha
4acTu uav BHYTpU
obbekTa.

[ononHutensHas
nHhopmauus:
ObecneynBaeT
KOHTPO/1b BCETO
obbema o6bekTa
KOHTpONS.

OHepruo peHTre-
HOBCKOrO 13ny-
yeHus (npoHuxa-
IOLLLYI0 Cnoco6-
HOCTb) MOXHO
perynuposaTtb
nyTem usmeHeHus
yCKOpAOLLero Ha-
NpsHKeHUs.

Bbicokas uyB-
CTBUTaAJ/IbHOCTb

K U3MEHEHNAM B
TOJ/ILMHE U NOoT-

HOCTWN MaTepuana.

ObecneunBaeT
NpOCTYIO WH-
TepnpeTauuio n
[OKYMeHTUpoBa-
HUB pe3y/sibTaToB
KOHTpONS.

MoxeT nepeso-
anTben B Und-
posyto hopmy ¢
NPUMEHEHNEM Cco-
OTBETCTBYIOLLETO
obopyfoBaHus

HepocTtatkn

Obuwme cBefeHus:

B Luenom He uyBCTBUTE-
NeH K MesiKuM noBepx-
HOCTHbIM TpeluHam, 3a
UCKIOYEHNEM naeanbHbIX
YCMOBWIA.

JononHnTtenbHas nHdop-
maums:

MprMeHeHne NoHN3Npyto-
Lero n3nyyenus Tpebyer
0653aTeNbHOro N Heykoc-
HWUTBNbLHOIO BbINOHEHNA
HOPM pajualoHHO
6e3onacHocTy.

B naeane KoHTponb Aon-
XEH NPOBOAWTCS B Cneuu-
ann3npoBaHHbIX Kamepax
(60kcax), uckayarLmx
BO3/elicTBNE peHTre-
HOBCKOTO U3/Ty4YeHusi Ha
yenoseka.

TpyAHO NonyynTh AocTa-
TOYHYI0 BeNnunHy (2 %
unu 6onee) KOHTpacTa
npu He6oNbLION pas-
HULe B KoadhuuneHTte
ocnabneHma maTpuubl 1
3anonHutens B MK.

LocTyn Heobxoaum K obe-
MM CTOpOHaM uccnegye-
MOTO 06beKTa.

MNocKOCTb TPeLWHbI
[0/MKHA ObITb NOYTH
napannenbHoi nyuky
PEHTIEHOBCKMX JSTyyeid.
4YTO6bl €€ MOXHO 6bIN10
06HapYXUTb.

He uyBCTBUTENEH K pac-
C/IOEHUSIM, HEMPOK/IEAM.

Bonblwasa Tpyf0emMKoCcTb
KOHTPONA, a Takke Heob-
XO4UMOCTb NMPUMEHEHNS
peakT1BOB A/151 NPOSABKN W
(urKcMpoBaHus paguorpa-
dunyeckoi nneHkn

MpeacTasnexnne
pesynbTaTtos

Obuwume cBege-
HUA:
BbisiBNeHHbIE
HeogHopoa-
HOCTU nnn
HeCnI0WHOCTH
n3obpaxatoTcs.
Kak npaBuo.

B Hatypasib-
HY0 BE/INUMHY.
HeBo3MOXHO
onpegenvTb
rnybuHy 3ane-
raHusi HeofHo-
POAHOCTU WK
pedekra 6e3
[O0O0NHUTE Nb-
HOrO peHTre-
HOBCKOr0 06-
cnefoBaHus co
BCEX CTOPOH.

[fononHuTens-
Has nHdopma-
ums:

rnyouHy
3aneraHus He-
0iHOPOAHOCTU
nnun pgedekta
MOXHO onpe-
AennTb nytem
BbINO/THEHUSA
[ononHuTenb-
HbIX onapan-
NaKCHbIX»
PEHTITEeHOBCKUX
CHUMKOB
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6.2 TlpumeHeHune

6.2.1 B pagmaunoHHoii gedektockonuu metoasl HK onpegeneHsi:

- u3nyyeHnem (peHTreHoBckoe, raMma-, 6eta-, HeiTpOHHOE 1 Ap. BUAbl U3NYyYEHUS);

- AeTekTopoM (paguorpadmueckas nneHka, CUMHTUANALMOHHBIA MOHOKPUCTa, NOHN3ALMOHHAsA Kame-
paun ap.).

[ns koHTpons n3genuit u3 NK Hambonee achdekTNBHbIM ABASETCA peHTreHorpaduyeckuii MeToa,

6.2.2 PeHTreHorpacuyeckmini Metos,

PeHTreHoBckoe u3nyyeHune, npowegwee yepes OK. ocnabneHHoe um. hopmupyeTca B pagvaumoHHoe
n306paxeHne, KOTOpPoe Aasiee NOCPeACTBOM paanorpadduueckoli NaeHkn npeobpasyeTcs B ONTUYECKOe.

OcnabneHne peHTreHOBCKOro u3nydyeHuss matepuasiom OK 3aBMCUT OT ero aHepruu, TonwmHel OK u
nnoTHoctu TMK. 13 KOTOPOro OH U3roToBneH. MNpu NCNob30BaHNM COBPEMEHHOTO 060pYA0BaHNA MOXHO Bbl-
ABWUTb HECMN/IOLWHOCTW, pa3Mepbl KOTOPbIX B HAaNpaBfeHWN OCU Ny4yka U3NydeHuss ocTasasioT oT 1 4o 2 % u
60nee ot ToNWMHbI OK. Ha peHTreHOBCKOM CHUMKE AieheKTbl N306paxatoTcs B BUE SIOKANbHBIX 30H, ONTUYe-
ckas NJ0THOCTb KOTOPbIX OT/INYAETCA OT ONTUYECKOW MNIOTHOCTU (DOHOBBIX YYACTKOB.

6.3 TMpeumyliectBa U 06/1aCTb NPUMEHEHUS

6.3.1 JedpekTbl B MK

Mo ceouM pasmepam W KOHUrypauum aedekTbl AenATCA Ha ABe rpynnbl: 06beMHbIe ¥ NIOCKOCTHbIE.
O61beMHble feekTbl OTINYAKTCA TEM. YTO UX pasmMepbl BO BCEX HANpaBAeHnsAX NMEeT OAMH Nopsaok, y nao-
CKOCTHbIX AePeKTOB OfIVH pa3Mep OT/In4aeTCs OT ABYX APYIUX Ha MOpsfoK 1 bonee.

Mo chn3nyeckoli CyWHOCTY pasimyatoT TUMbl e eKToB:

- paccnioeHns mexzay BOSIOKHOM U MaTpuuei (N10CKOCTHON fedekT):

- yapHble 1 yCTanoCTHble NOBpeXAeHNsa (NI0CKOCTHOW AedekT);

- NPOU3BOACTBEHHbIE AeDeKTbl WM HECMIOWHOCTK (M/IOCKOCTHOWN NMM60 06 BbEMHbIV AedekT);

- MyCTOTbl, MOPUCTOCTb, MHOPOAHbIE BK/TOYEHUS (06 bEMHBIN fedekT);

- OpMeHTauusi BOJIOKOH (M/I0CKOCTHOM aedekT);

- paspbiB BOSIOKOH (M/10CKOCTHOW AedekT);

- U3MEHEHMe cocTaBa CBA3YHLEero (MJ10CKOCTHON /IM60 06 beMHBIN fedekT):

- TpeLMHbI (N10CKOCTHOM aedekT).

Mo TexHW4eckum ycrnosusam Ha usgenve n3 MK cogepxatinecs B Hem AedekTbl A4eNAT Ha JONYCTUMblE
1 HegonycTumble.

6.3.2 O6n1acTblo NPUMEHEHNA PEHTreHorpadduyeckoro MeTofa KoHTpons usgenuii us MK asnsetcs o6-
HapyXeHne HeAonyCTUMbIX N0 TEXHUYECKUM YC/TOBUSAM 0O6bEMHbIX AedhekToB. M10CKOCTHble AedekTbl Thna
TPELLUH, paccrioeHnii, paspbiBa BO/IOKOH B 06LLEM Cllyyae PeHTreHOBCKMM MEeTOAOM He MOryT ObiTb 06Hapy-
XeHbl. YCoBMEM 06HapYXeHUs NMIOCKOCTHbIX AedeKToB, HaNpuMep, TpeLuHbl ABNsSeTCA ee 6naronpusaTHas
OpvieHTaUMA MO OTHOLLEHWIO K MYYKY U3y4eHUs: OCb Nyyka N3nyyeHuns fomkHa 6biTb NapannenbHa ni1ockocTu
TPELUUHbI.

6.3.3 [1na o6HapyxeHnsa HeonyCTUMbIX AePeKTOB Npu peHTreHorpadgmyeckom koHTposne MK Heobxoau-
MO BblGpaTh 3HEPIMNIO N3NyYEHUS TakuM 06pasom, YTOObl paAnaLMOHHbIA KOHTPACT MeXAy HU3KUM U CpefHUM
aTOMHbIM ynucnom noacTpyktyp MK (Hanpumep, MaTpuubl, BO/IOKHA, TOHKOrO NncTa) 6bis1 gocTaTtoveH A no-
NIyYEeHNs1 KOHTPACTHOro OMNTUYECKOTO N306paXKeHus. 3BECTHO, YTO r1a3 MOXeT pas/iMynUTb Ha PeHTreHorpam-
Me 30Hbl C pa3HOl ONTUYECKOW MIOTHOCTLIO, OT/IMYatoLmMecs Apyr oT gpyra ot 0.02 go 0.05 B. Ecnu cun3n-
yeckas NJI0THOCTb MaTepuasia aHOMaJsibHOM 30HbI (r/cM3) oTAnYaeTcs OT OM3NMYECKOW NAOTHOCTM MaTepuana
NOACTPYKTYPbl Ha 2 %, TO onTuyeckoe n3obpaxeHne Ha PEeHTTeHOBCKOM CHUMKe OyAeT UMeTb pasuyuMblii
KOHTpacT. 3a py6exom, Kkoraa BO3HMKaeT He06X04MMOCTb NMOBLICUTL KOHTPACT, NCMNO/b3YIOT KOHTPACTHbIE Be-
LecTsa.

6.3.4 1na nonyyeHns onTMYeCcKoro n3o06paxeHunst HefonycTUMbIX Ae(PEKTOB C KOHTPACTOM, pasnynMbIM
npu paclunpoBKe PEHTIEHOBCKNX CHUMKOB, 3HEPTUIO U3/TyYeHns cnegyeT BblbupaTtb, NCXOAA U3 YCNOBUS:

\idz2, (1

rae p — NuHeliHblil KoahhuLumeHT ocnabneHns usnyyeHns Matepuanom noAcTpyKTypbl, curl
d — TonwmMHa 06beKTa KOHTPOSIA N0 OCK My4Ka U3/YYEHUs, CM.

PekomMeHAyeTCA UCNoNb30BaTb PEHTTEHOBCKWIA annapat, CHaGXeHHbIi HU3KOBOJIbTHON PEeHTreHOBCKOM
Tpy6Koii o 100 kB. cHabxeHHOW 6epunnneBbiM OKHOM A1 BbIXOA4A Myyka u3nyveHus. Boibop aHeprun mns-
NlyYeHUs onpeaensitoT SMNUPUYEcKW, WCNOMb3ys chneuvasbHO pa3paboTaHHble 3TasloHHble 06paslbl Uau
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UHaMKaTop kKavecTBa m3obpaxeHus (MKW), copepxalwiuii anemeHTbl (OTBEPCTUSA, NIYHKWU, KaHaBKW) pasHOro
pasmepa. Mo 1306paXkeHNI0 MUHUMAsIbHbIX 3/1IEMEHTOB 3Ta/IOHHOrO 06pasua, BUAVMbIX HA PEHTFEHOBCKOM
CHVMKe, OnpeaensitoT PeXMM KOHTPONS.

6.4 OrpaHuyeHuns

6.4.1 PeHTreHOBCKMiA METO/ He BbISABNSAET NI0CKOCTHbIE AedheKTbl: pacCNOeHNs MexXay BO/IOKHOM U Ma-
TpULeii. yaapHble N yCTanoCTHbIe NOBPeXeHus, TpewwnHbl 1 apyrue fgedekTbl, pasmepbl KOTOPbIX B M/10CKO-
CTW. NepneHAuKyNspHOlM ocK nyyka usnyyeHmns meHee 0.5 MM 1 BLONb Nyyka M3ydeHns meHee 3 % OT npo-
CBEeYMBaEMOW TO/LLMHBI 06bEKTA.

6.4.2 lMpy npoBeAeHNN peHTreHorpagMyeckoro KOHTPOS HeOO6X0ANM [BYXCTOPOHHUIA AOCTYN.

6.4.3 Bbicokas cToumocTb 060pyA0BaHUS.

6.4.4 MNpwn NpoBeAeHUN peHTreHorpadnyeckoro KOHTPONS cneayeT PyKOBOACTBOBATLCA AeNCTBYOLLEl B
0Tpac/im HOPMaTUBHON [OKYMEHTaLNen N TEXHNYECKUMU YCIOBUAMMN Ha 06 BEKT KOHTPOSIA.

6.5 HK peHTreHorpadmyeckum mMeToaom

6.5.1 BbI6Op cxeMbl KOHTpoNs. Mog cxeMoii peHTreHorpaduueckoro KOHTPO/ISt MOHUMAKT OTHOCUTE Tb-

HOe pacnosioKeHne MUCTouHuKa usnyuenmsa (MN). OK n pagunorpadmyeckoin nneHkn. Cxemy KOHTPONS BblOU-
patoT. NCXoAa U3 ABYX KPUTEPUEB:

- pagnaumoHHas TonwmHa (TonwuHa OK B HampaBfeHWn ocx Nyyka U3fydeHus)) Ao/mkHa ObiTb MUHU-
MaJsIbHOWA:

- OK po/mkeH 6bITb pacnosioXeH No BO3MOXHOCTU 6/11ke K paguorpaduyeckoii nieHke.

BbinonHeHne nepBoro kputepus obecneynBaeT NOMyyeHWe MakCUMasbHOro pajuaLMOHHOrO KOHTpa-
CTa: BbINOJIHEHNE BTOPOro KpUTEpUs Npu 3afaHHOM POKYCHOM paccTosHMKU obecrneynsaeT nosyvyeHne peHT-
reHorpachnyeckoro cHMMKa ¢ Tpebyemoil YeTkocTbio. COrnacHo AenCTBYOWNM HOPMATUBHBIM [OKYMEHTaMm
no peHTreHorpadMyeckoMy KOHTPOJ0 AONYCTUMAsn reomeTpuyeckas HepesKoCTb He Jo/DKHA MpeBbllaTb No-
NI0BVIHbI aBCOMOTHOIO 3HAYEHWNS YyBCTBUTE/IbHOCTW KOHTPONSA. TaknM 06pa3oM, fonycTumas reomeTpuyeckas
Hepe3KoCTb He [0/MKHA NPEeBbILATb BEINUNHY:

0.5 (0,01 +0,02) «d. @
roe d— TONWNMHa obbekTa KOHTPO/A MO OCK NMy4Ka U3/Ty4eHns1, MM.

CnepoBatesibHO, MMHUMabHOe hokycHoe paccTosiHne (pacCTosiHME «MCTOYHUK-M/IEHKa») NPU YyBCTBU-
TENbHOCTN KOHTPONA 2 % cocTaBfiseT:

ALTHOO® + ®)

roe ® — pa3smep oOKYCHOTO ITSrHA UCTOUHMKA, MM:
d — TOMWMHA 0GBEKTA KOHTPOS MO OCK MyyUKa U3/yYeHUs], MM.

6.5.2 MpoAo/MKNTENBHOCTb 3KCNO3UL MM NPY BbIGPAHHOM (POKYCHOM PacCTOSHUM U 3MMNUPUYECKN
[eNeHHOM aHOAHOM HanpshXeHUU BbIGMpaloT TakuM 06pa3om, YToObl oNTMYecKas NI0THOCTb CHUMKA Oblna He
meHee 2 B.

Takasi onTuyeckas NJOTHOCTb COOTBETCTBYET Y4YacTKy xapaktepuctuyeckoi kpusoli (XK) ¢ BbICOKUM
3Ha4YeHMeM rpagueHTa n TeM camMbiM MO3BONSET YBENNYUTb ONTUYECKUIA KOHTpacT cHuMka (XK — 3aBucu-
MOCTb OMNTWUYECKOWN NAIOTHOCTY OT Norapudma [03bl U3nyyeHus). MNpyu NCnosb30BaHNM B KAYECTBE UCTOUHMKA
N3N1y4eHna PeHTreHOBCKOro annapara 3KCno3nuMoHHasa f03a U3NyyeHnsa nponopLmnoHasibHa BenynHe:

ni @

rae U — HanpshkeHvie Ha aHofe PEHTrEHOBCKON TPyoku. kB;
| — aHoAHbIN TOK. MA;
t — MPOAOMKNTENBHOCTb KCMO3NLMM, MVH.

AHOJHOE HanpsiXeHne 1 (hOKYCHOE PaCcCTOsIHWNE AJ151 fOCTMXKEHNS TPeBYeMbIX YyBCTBUTENIbHOCTU W YeT-
KOCTU N306paXEHUs BbIGPaHbl NPU NCMOb30BAHNN KOHKPETHOTO MCTOYHMKA U3/TYHEHUSI U ABNAIOTCS KOHCTaH-
Tamu. 3HayeHWe aHOAHOTO TOKa HYXHO BblGMPaTb MakCUMasibHbIM NGO GIM3KMM K MakCHMasibHOMY 3Haue-
HUID. KOTOPOE MOXET 06ecneunTb usnyyartesb. MPoAoMKUTENBHOCTD IKCNO3MLMK t 06ecneunBaeT Tpebyemyto
ONTWNYECKYIO MNIOTHOCTb CHUMKA.
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6.5.3 Lna npakTMyeckol OLEHKU KayecTBa M306paxeHus cnefyeT UCMOMb30BaTb CheuuanbHble cpea-
ctBa — VIKM 1QI.

[Ns oueHKn AOCTMXMMON YyBCTBUTENBHOCTU KOHTPOAA usgenuii u3 MK nHagvkaTop kadectsa nsobpa-
XeHus cneundunyeH: HanpuMep, OH MOXeT 6bITb BbINOMIHEH B BUAE CTyneH4yaToro knvHa u3 MK u cogepxatb
B KaXA0l CTyneHbKe NYHKN WKW KaHaBKU pas3Hoi rny6uHbl Nn6o B BUAE Habopa NnacTuH pasHoi TONLWMHbI
C pacnosioKeHHbIMW B Hell OTBEPCTUAMK pasHOro Avametpa. o BUAMMOMY M306paXeHnio MUHUMasIbHOTO
anemeHTta VKM Ha peHTreHOBCKOM CHUMKe onpeaensioT YyBCTBUTE/IbHOCTb KOHTPO/A. V3rotoBieHne Takmx
CpeAcTB MOXeT npefcTaBNAaTb TPYAHOCTU U3-3a HepaBHOMepHON CTpykTypbl MK. B aTom cnyyae BO3MOXHO
npuMeHeHne 60/1ee TEXHOIOTMYHOTO UHAVKATOPa, MOHOJIMTHOIO € MOTHOCTbLIO, 6/1M3KOM K nnoTHOCTK MK. Ha-
npuMep. OPrcTeks10 WK Cnaas Ha OCHOBE 6epunnus.

6.6 TexHuKa 6e3onacHocCTn

6.6.1 K peHtreHoBckomy HK nsgenuii n3 MK gonyckatorcsa nuua, gocturiime 18-netHero Bospacta, npo-
weaLwme npeasapuTesbHbIi Y NepUoaNYecKUin MeaNLVHCKUIA OCMOTP 1 HE UMEelLLMEe MeULIMHCKUX NPOTUBO-
nokasaHuii. npolejLumne aTTecTalmio No TPeXypoBHEBO cnucTeme kBanmdukauym cneuranncTos HepaspyLua-
owero KoHTpons B cootseTcTBum ¢ FTOCT P 54795 {cm. pa3gen 6). umetowme ceptudmkat (yaocToBepeHne)
yCTaHOB/IEHHOrO B OoTpacnu obpasua. K paboTe C peHTreHOBCKMMM annapaTamu v ApYrMW UCTOYHWUKaMM
VNOHU3NPYIOLMX U3MyYEeHUIA MOTYT 6biTb JOMYLUEHbI NWLA, OTHECEHHbIE MPYKa3oM MO NPeAnpuAaTUIo K nep-
COoHany rpynnbl A. npoweglve obyyeHne U UHCTPYKTaX MO oxpaHe Tpyja U pagnalvoHHOl 6e3onacHoCTy,
aTTecToBaHHble Ha KBaMdMKaLMOHHYO rpynny no anekTpobe3onacHocTn cBbiwe 1000 B u 03HakoOM/IEHHbIE
C AECTBYIOLWMMMN B OPraHn3aLmm NHCTPYKLUAMM.

6.6.2 lMpn npoBegeHUN peHTreHorpaguyecknx pabot Heobxoanmo cobnofaTb TpeboBaHWs npasun
obecneyeHns pagmalMoHHOWK 6e30nacHoCTU.

6.6.3 MNpoun3BoACTBEHHOE 3/1eKTPO0OOPYA0BAHNE AO/KHO ObiTh 3a3€M/IEHO (3aHY/1IEHO) B COOTBETCTBUM
¢ Tpe6oBaHmamn FOCT 12.1.030 (cm. pasgensl 1—7).

6.6.4 MomeLleHne, rae NPOBOAAT PEHTTEHOBCKUIA KOHTPO/Ib, [O/HKHO GbiTh 060pYyA0BaHO 06LEe06MEH-
HOM MPUTOYHO-BLITAXHOWN BEHTUNALMENR C ABYKPATHLIM BO34yXO06MEHOM B Yac B COOTBETCTBUM C TpeboBaHu-
amu FOCT 12.4.021 (cm. pasgensl 1—3).

6.6.5 CogepxaHune BpefHbIX BELLLECTB B BO3JyXxe paboyeil 30Hbl He [JO/MKHO NpeBbiwaTh NpeaesibHo f,0-
NyCTUMbIX KOHLEeHTpauuii. KoOHTponb 3a cogepxaHnem BpeAHbIX BELeCTB B BO3Ayxe paboyeli 30Hbl NPoBOAAT
B COOTBETCTBMM € TpeboBaHusamu FOCT 12.1.005 (cm. pasgen 4).

6.6.6 MNpn NpoBeAeHNN PEHTTEHOBCKOrO KOHTPO/IA BO M36exaHne KOHTakTa Co CBMHLOM UCMO/b3yeMble
npu paboTe CBMHLOBbIE 3alUTHbIE 3KpaHbl, Macku, gnadparmbl, MapKMPOBOYHbIE 3HAKU: L pbl, 6YKBbI, MET-
KW, penepsl 1 Np. 4O/MKHbI UMETb 3aLMTHbIE NOKPbLITUA. HaHeceHne 3alMTHbIX MOKPbITUIA cneayeT NPOBOAUTL
He pexe 0AHOro pasa B rof 1 BO30OHOBAATHL WX B C/iydae NoBpexgeHus. B kauecTsBe 3alUTHbIX NOKPbITUN
MOTYT 6bITb MCNO/Ib30BaHbI KPACKM, N1akn UAN NNACTUKOBbIE YeX/lbl.

6.6.7 PaboTatowue AomKHbI cobnogatb npasuaa NoxapHoi 6e3onacHoOCTM B COOTBETCTBUM C Tpebo-
BaHnamu FOCT 12.1.004 (cm. pasgensi 1—3) 1 npaBuna NpoTMBONOXapHOro pexuma B Poccuiickoin ®epe-
pauun”. Npon3BOACTBEHHOE NOMELLEHNE [O/KHO 6bITb 06ecneyeHo NepBUYHBIMU CpeAcTBamMm noxapoTyLue-
HUS. OrHEeTYLUUTENN YINIEeKNCNOTHbIE, MECOK N MPUBOPbI MOXaPHOW CUrHanusauuu.

7 TeyeunckaHue

7.1 O6uwue cBeaeHns

7.1.1 TeuyenckaHve — BUA UCNbITaHUIA HA TEPMETUYHOCTb, OCHOBAHHbIV Ha perucTpauumn BeLecTs, npo-
HMKalLWmX yepes Teun. TevenckaHne oTHocuTCA K HK npoHukatowmmm seltectsamm.

B 3aByCcvMOCTY OT BMAA NPUMEHSEMbIX MPOGHbIX BELECTB METOAb! KOHTPONSA FEPMETUYHOCTU AENATCA Ha:

- ruapasnmyeckue (UK XUOKOCTHBIE), KOrAa B KavyecTBe UHAMKATOPHOMO BelecTBa WUCNO/b3YIT XUg-
KOCTb (Hanpumep, mMacro, BoAa, KepOCuH):

- rasorngpasnmyeckue, Korga B kayecTse NMPO6GHOro BellecTBa MCNOJb3YIOT ra3 (Hanpumep, Bo3gyx), a
XUAKOCTb UrpaeT posib BCNOMOraTesibHOl cpeAbl Npu onpefeneHnun MecTa yTeuku rasa:

- rasoBble, KOrja B kauyecTBe UHAMKATOPHOTO BeLecTBa UCMO/b3YHOT ra3 (aproH, reavii, Bo3gyx v ap.).

KpaTkne ceefieHns o meTofe npmeeeHbl B Tabnuue 5.

MocTtaHoBneHune MpaBuTenscTBa Poccuiickoii ®epepauymmn ot 25 anpens 2012 r. N» 390 «O npoTMBONOXapHOM
pexume» (C M3MeHeHnssMn Ha 23 uioHa 2014 r.).
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Ta6bnunuya 5— KpaTkne cBefieHUsA O TeuyenckaHuu

MpumeHeHne MpuHumnn gelicTBus Mpeumyuwecrtea HepocTaTkun NaHHble 0TYeTOB
MoXeT 6bITb BbINO/THEHO Ha Nt0- [MOTOK XNAKOCTN nNn Heonpo- YBenuyeHve KauyecTBeHHble no-
60 KOHCTPYKLMMN U3 NONUMEP- rasa yepes yTeuky cos- BEPXUMblE 3aTpar Ha uc-  Kasartesiu. Hanpu-
HOro KOMNO3NTHOro mMatepuana, AaeT pas3HOoCTb AaBne- AokKasaTesib- nbiTatenbHoe Mep nys3bipu, nan
B KOTOPOIi co3gaHa pasHuua HWUSI UM KOHULEHTpauuu. cTBa Hanuumsa obopyposa- KONMYECTBEHHbIE
AaBneHna nrae cyuwecrteyet nOCKOJ’II:Ky yTeuka yTeukn no Hue B cny4yae n3mepeHusa, Hanpu-
yTeudKka npoaykta, Bo3ayxa, nosBuaacb BHe3anHo, CpaBHeHU HeO6XO,CI,I/IMO- Mep OTK/IOHeHUA
BOZHOIO mapa wiu gpyrux sa- pasmepbl 0TBEpCTUSA c 6onee He- CTU yBeNnnye-  AEeTeKTopa, KOTopbli
rpAsHAKWKUX BewecTs. YTe4YKN HEN3BECTHbI, OAHO3Ha4YHbI- HUA 3a,anH0|7| yCTaHaB/MBaET Ha-

KO/MM4eCcTBO, UCNOJb3y- MU mMeTogamu, YyBCTBUTEJIb- inyne nnu KOHUEeH-

TeyenckaHne 3atparmsaert: emMmoe 14 onpeneneHnsa TakKnmMmn Kak HOCTN Tpayuw NpoHUKa-
1) o6bHapyxeHue 1 nokanusa- yTeuku, ABNseTCs B3Be- NPOHWNKHOBE- 1oLWen XnakocTu, ¢

LMo yTeyek;
2) nsmepexune koaduruymeHTa

LWEeHHbIM KO3t L MeH-
TOM yTEUKM.

HUe XNOKOCTU.

npucyTcTBUEM UK
6e3 TpaccupytoLero

yTeuku. Bonee uyB- rasa, ocyLecTBs-
Ona ynyylweHus yys- CTBUTESbHBI, H0TCS MPU HU3KOM
McnonbaytoT, 4To6bl: CTBUTE/ILHOCTM YacTo yem 06beMm- flaBNeHUN Unm co
1) npefoTBpaTUTL MaTepuasb- MCMOMb3YIT TPACCUPYIO-  Hble MeTofbl CTOPOHbI HU3KO
Hble noTepu; WMt ra3 B KoMGUHaLMn 06GHapyxeHus KOHLEHTpauuu B
2) NnpeAoTBPaTUTL ONACHOCTb U C IeTEKTOPOM. yTeuku, Takve ncnbITyemMom 06-
nomexw; Kak metog, pasue.
3) 06HapyXunTb HeHaAexXHble [na obHapyXeHus yteu-  akyCcTUMYecKoi
06bEKTbI, CKOPOCTb YTEUKN B KU 1 ee nokanusauum 3MUCCUK UK B 3aBucumocTy ot
KOTOPbIX NpeBbIWaeT AONYCTU- MOXET UCMO/Ib30BaTbCA  Y/IbTPA3BYyKO- BbIGPaHHOW TEXHUKM
Mble KpUTEpUN. no6oli 30HA ¢ Tpaccu- BOI MeTOp, MOTYT 6bITb TOYHO

Mcnonb3yloT Ans 06HapYXeHus
AedeKToB TUNa TpewmH um
wienen.

McnbiTaHne Ha yTeuky NpoBoasAT
LONOSIHUTENBHO K APYTM MeTo-

AaM HepaspyLlawLwmx ncnbita-
HUIA. KOTOPbIE YYBCTBUTENbHbI

K MaTepuanbHbIM HeOgHOPOA-

HOCTSIM.

MoxeT ucrnonbL3oBaTbCs, YTOObI

n3mMepuTb KO3(PULMEHT yTeukn

NenbiITyemMbIX oﬁpasuos, KOTO-

pble OTKPbITbI (06€ UcnbiTaTenb-

HbIX NOBEPXHOCTU [OCTYMHbI)

PYIOLLMM BELECTBOM
UMW 30HA C AeTEKTOPOM.

TexHuKa n3mepeHus
KoaghpmumeHTa yTeuku
nonagaet B fBe Ka-
Teropuu: ctatmyHoe u
AVHaMnyeckoe ucnbiTa-
Hus. Mpu cTatnyeckom
1cnbITaHUW B Kamepe

B pesynbTaTe yTeuku
HakannmBaeTcs Tpaccu-
pylowuii ras, B To Bpems
KakK npu AuHaMu4yeckom
MCnbITaHNM Kamepa Ha-
KaunBaeTca HempepbIB-
HO WK1 NepuoamnyYeckn
rasom, BoB/ieKaeMbIM B

onpejeneHsbl N0-
Kanusauun yteuku
nnu koaduymeH-
Tbl yTeukn oT 0.05
no 10'13MNam3c'l
(0.5« 10'12cm3c-")
MOryT 6bITb U3Me-
peHbl

NN repMeTnYHbl (TOI'II:KO BHelLl-

HsAS MOBEPXHOCTb AOCTYMHA) LeTekTop

7.1.2 OGHapyXeHune 1 U3MepeHne YPOBHS YTEUKN — BCe U3MEPEHUSI YPOBHS YTEUKU C UCMO/b30BaHeM
rasoB OCHOBaHbl Ha MepeTekaHWy 3TOTo rasa U3 30Hbl BbICOKOTO AABMEHWSI B 30HY HU3KOTO B MecTe npegno-
nlaraemoii yTeuku.

ONns pernctpauum oTToka rasa U3 30Hbl BbICOKOTO [aBfIEHUsl K rpaHuLe (30He HU3KOTo AaBNEHUs) UC-
No/b3YHT annaparypy, YyBCTBUTE/bHYIO K NPUCYTCTBUIO rasa Un ero KoHLeHTpaLmu.

B 3aBMCVMOCTM OT MPUMEHSIEMOI OCHACTKM pas3fimyaloT KaMepHblii 1 6eckamepHblii cnoco6bl KOHTPOA
TeuenckaHuem.

Mpy 6eckamepHoM cnoco6e BHYTpU OK co3patoT M3GLITOUHOE AaBfieHue Unu BakyyM, a BHe OK gaBne-
HUe paBHO aTMOCepHOMY.

Mpn kamepHoM cnoco6e OK nomeLLaioT B cneumasnbHyo kamopy.

YTeuky pervcTpupytoT no U3MeHEHUI0 JaBeHUs Unu o6bema rasa B npejenax repmeTusupyoLleii ka-
Mepbl unu B npegenax OK (B 3aBMCMMOCTY OT NPUMEHSIEMOTO CMoco6a).

7.1.3 Bbl6op MeTofa KOHTPO/S — NpaBW/IbHO NOA06PaHHbLIA MeTo TedenckaHust onTUMU3NPYET UyB-
CTBUTE/IBHOCTb. CTOMMOCTb W HAZEXHOCTb KOHTPOSIS.
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Bbi6op MeToaa 3aBUCUT OT TPeOYyEMOI YyBCTBUTENLHOCTU, cnocoba TedeuckaHusa (kamepHblii unn 6ec-
kamepHblIii), Tuna OK {OTKpbITbIA WK TepMeTUYHbIN) 1 ocylecTBnseTcs B cooTBeTcTBun ¢ FTOCT P 51780
(cm. paspgen 2—4).

7.2 TpumeHeHune

7.2.1 TMpoueaypa KOHTPONS Ha repMeTUYHOCTb, Tpebyemast YyBCTBUTE/IbHOCTb U METO/ O6HapyXeHus
YTeUKM [O/MKHbI GbiTb YCTAHOB/EHbI O NPOBEAEHNA KOHTPO/IA B COOTBETCTBUM C 0co6eHHocTAMK OK.

7.2.2 Tpebyemoe obopyfoBaHue n npobHble BelecTBa 6yAyT 3aBUCeTb OT METOAMKN NPOBEAEHUS KOH-
Tpons.

7.2.3 TeyeunckaHve Mno3BonseT onpeAensaTb HaIMYMe N MECTOMOJIOXKEHNE YTEeUKU, a TaKKe KOJIM4ecTBo
NPO6GHOro BelecTBa, NPOXOAALLEro Yepes MecTo YTeUKW.

7.2.4 CKOpOCTb YTeUKM 3aBUCUT OT AaBfieHusi, o6bema 1 BpemeHu. Mpu KOHTPOse Ha repMeTUYHOCTb
Heob6xoAMMO cmofenvuposaTh AasseHne, kotopoe OK ncnbiTaeT B paboyeM cocTossHUM (TpeboBaHe Heobs-
3atefibHoe). Ecnn gasneHve npu KOHTpose npesbllaeT paboyee, yCTaHOBNEHHOe ANa AaHHoro OK. ynpyras
aecdopmaunss OK MoXeT Bbi3BaTb YPE3MEPHYIO YTEUKY.

7.2.5 KoHTponb MK orpaHuumBaeTca OK 3akpbITOro Tuna, KOTopble MOryT 6bITb 3aKynopeHbl, a 3arem
3arepMeTn3npoBaHbl, HanpymMep, Cocy/pbl BbICOKOTO AaBMEHNA C apMUPOBAHHOWN KOMMO3UTHON 06010UKONA.

7.2.6 Bo3moxHO Takke nposefeHune TeuenckaHus OK u3 MK oTKpbITOro TMna, KoTopble He MOryT ObITb
repMeTU3nMpoBaHbl C UCNOJIb30BAaHNEM CreLmasnbHbIX 6apokamep.

7.2.7 Ans TOro 4tobbl 06HAPYXWTb U OLLEHUTb pasmepbl YTEYKU C UCMOMb30BaHNEM ra3oBbiX MeTOA0B
KOHTPO/1IA repMEeTUYHOCTY, ra3 fo/KeH OblTb paBHOMEpPHO pacnpegeneH no OK.

7.2.8 Tak Kak ocTuU4b abCoOTHON repMeTUYHOCTU HEBO3MOXHO, A/1a kaxaoro OK Heobxoaumo onpe-
[ennTb ypoBEHb MaKCUMasIbHOM YTEUKM.

7.2.9 TlpyMeHeHne TakXe 3aBUCUT OT METOAMKM KOHTPOSIA repMeTUYHOCTH.

7.2.9.1 NMy3bIpbKOBbIA MeTOA,

Mpy ncnonb3oBaHuK My3bipbkoBoro Metoga OK 3anosiHAT BO3AYXOM WM a30TOM Mof WU30bITOYHbIM
JaBneHvem. Ha HapyXHYl MOBEPXHOCTb HAHOCAT XUAKOe WHAMKATOPHOE BeLlecTBO. [Mpy Hanuune yteuku
ras, MpoOHUKas Hapyxy, 06pasyeT B Heil Ny3bipbkn. B kauecTBe MHAMKATOPHOW XUAKOCTA NMPUMEHSIOT NEHHbIe
aMynbcumn. Pa3mep yTeukn MOXeT OblTb OLLEHEH N0 pa3Mepy 06pasyoLmxca ny3bipeil. CKOpoCTb yTeuku Mo-
XeT 6bITb OLleHeHa No YacToTe 06pa3oBaHNsa ny3bipeii. Mepes NpoBegeHNeM KOHTPO/IA HEOO6X0ANMO OUNCTUTD
nosepxHocTb OK OT 3arpsisHeHunii. [py MCNOAb30BaHNM B Ka4yecTBe rasa BO3gyxa HeoO6X0AMMO NpoBefeHune
€ro OUUCTKU.

7.2.3.2 KanunnspHblii meTog,

MeTo/ OCHOBaH Ha pernctpauuy napaMmeTpoB MHAVKATOPHON XUAKOCTW, NPOHUKAIOLLEN NoA fAaB/ieHnem
B CKBO3Hble fedekTbl OK. B OK 3anuBaloT XuUAKOCTb, U co3gaeTcs u3bbiToyHOe AasneHne. [na nHavkauum
yTeuek Ha BHeLLH0 noBepxHocTb OK HaHoCATCA NposiBAstoLiMe cocTaBbl. Mocne onpegeneHHoN BbligepPXKM
NPOBOAAT OCMOTP BHeLUHel noBepxHoCcTN OK v perncTpupytoT Hasmume Wan oTCYyTCTBUE yTeyek.

7.2.9.3 T'a30BbI METOA, C UCMNO/Ib30BAHMEM rasioreHa

TeuenckaHve ¢ UCNOJIb30BAHNEM ra3a rasioreHa Ucnosb3yoT AN onpefesieHns AasneHns, MecTonono-
XEHWA 1 pa3mepa yTeuyek B 3aKpbITbIX COCYAax v 06bIYHO UCNOMNb3YIOT A1 KOHTPO/IA B NPON3BOLCTBEHHbIX yC-
nosusax. B npoLiecce KOHTPONA MOHbI U3/TyHalOTCA Pa3orpeTbiM aHOAOM W HanpaBnATCA K Kosiektopy. Konu-
4YeCTBO MOJIOXUTENbHbLIX NOHOB YBE/IMUMBAETCA MPONOPLIMOHA/IbHO KOIMYECTBY NPUCYTCTBYIOLLENO rasioreHa.

7.2.9.4 T'vapocTaTUyYecknin metos

MeToa, Takke Kak WU KanunnsapHbIA, OCHOBaH Ha perncrpauun napameTpoB WHAVUKATOPHON XWAKOCTH,
npoHuWKalLweit nog AaBneHnem B ckBo3Hble aedekTbl OK. B OK 3an1mBatoT XUAKOCTb 1 CO3Jal0T M36bITOUHOE
fasneHve. Mocne onpefeneHHON BbIAEPXKN MPOBOAAT OCMOTP, FEPMETUYHOCTb OMpeaensioT No Haanyuio
Kanesnb Ha KOHTPONMpyemoli noBepxHoCTW. MNepen NpUMeEHeHNeM JaHHOr0 MeTofa HeobXoAuMOo MpPOoBecTH
npeasaputensHblii Y3K ¢ Lenbio BbisiBNeHns yteuek 6onblue yem 4.5 10'7 Monb/c.

7.2.9.5 MaHOMeTpUYECK1 METOL,

MeTof, OCHOBaH Ha n3meHeHun fasneHus B OK BcreacTBue yTeukn rasa yepes aedektbl. Vicnonb3yoT
ONA BbISABNEHNUS KPYMHBIX yTEYEK.

7.2.9.6 Macc-cnekTpoMeTpuYecKnini MeTop,

MeTop siBNAeTCA OAHUM U3 Hanbosiee YyBCTBUTE/IbHBIX U YHUBEPCA/IbHbIX NPU KOHTPOJIe repMeTUYHO-
cTn. OH OCHOBaH Ha perncTpaymmn NOHOB MHAMKATOPHOrO rasa (renus), nonasLIero B BakyyMHYI0 KaMepy Teue-
nckatens yepes ckBosHble gedekTbl OK. KOHTPONb OCYLWecTBAAT C UCMNONb30BaHNEM MacC-CNeKTpoMeTpa.
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Macc-cnektpomeTp paboTaeT no NPUHLMNY COPTUPOBKMA MOHU3NPOBAHHbIX ra30B B 3/1EKTPMYECKOM Mosie B CO-
OTBETCTBUM C UX MOJSIEKY/IAPHOI Maccoii. B Macc-cnekTpomeTpe C reqivem akpaHbl C OTBEPCTUSIMU NO3BOMIAOT
noHam He+ npoxoauTb yepe3 AEeTeKTOp, B TO BPeEMS Kak OCTasibHble WOHbI 6110KMpytoTcs. Konnyectso He+
MNOHOB, AOCTUTaloLWNX AeTeKkTopa 3a efMHULY BPEMEHN, COOTBETCTBYET CKOPOCTU YTEUKMN.

7.2.3.7 MeTog TeNN0NPOBOAHOCTYU

OTOT MEeTOo/, OCHOBaH Ha TOM. YTO HEKOTOpble rasbl UMEIT 3aMETHO pas/imyarlmecs 3Ha4yeHus yaenb-
HOW TensI0NPOBOAHOCTM MO CPaBHEHMIO C BO34yx0M. O60pyA0BaHue BKIIOYAET B Ce6s iBe HarpeBaeMble HUTH,
BK/IIOYEHHbIe N0 MOCTOBOI cxeMe. OfHa HUTb OXnaxaeTcs BO3AYXOM, Apyras — KOHTPOMVPYEMbIM ra3oM.
No6ble pa3nnunsa BbIBOAAT U3 paBHOBECUS MOCT U MOTYT 6bITb CBA3aHbI C HA/IMYMEM yTeuku. Icnonb3yoT gsa
rasa c caMmoii 60/bLUON pa3HOCTbIO B YAe/1bHOM TENIONPOBOAHOCTU — BOAOPOS U FeNIMiA, HO UCMbITAHWE MOXET
6bITb BbIMNO/IHEHO C UCMO/IL30BAHNEM aproHa, ABYOKUCK yrnepoga, HeoHa uiu hpeoHa R-12.

7.2.9.8 MeTtog A3

Ha nosepxHocTb OK ycTaHaBimBaloT gatunkn AS. ¢ NOMOLLbI0 KOTOPbIX BO3MOXHO 0GHapPYXuTb 1 noka-
NM30BaTb UCTOYHMK 06Pa30BaBLLENCA YTeUKM rasa Uam XnaKoCcTU U3 repMeTUYHON CUCTEMBI.

7.2.3.9 Y3-meTo[

MeTog NpUMEHSIIOT A/19 06HaPYXEeHUA 4OCTATOUYHO BONbLUNX YTeueK, CNOCOBHbIX co3aaBaTtb TYpPOyneHT-
HbIi NOTOK. TypOyNeHTHbI NOTOK B rase obpasyeTcs, Korga CKopocTb NPMBMXKaEeTCa K CKOPOCTY 3BYKa B rase,
KOTOpbIii MMeeT nopsgok ot 4.5 10'6 go 1 « 10'7 monb/c. MeToAuka OCHOBaHa Ha TOM. YTO TypOyneHTHbI
NMOTOK reHepupyeT 3BYKOBblE€ YACTOTbl OT C/IbILLNMbIX 40 60 KL,

7.2.10 lMpeunmyLiecTsa 1 06/1aCTb NPUMEHEHNS

7.2.10.1 My3bIpbKOBLIA METOA,

MeTog, no3sonseT 06HapyXuTb U TOYHO ONpPeAennTb MeCTONOSIOXKEHNe yTeukn. MNpenmyllecTsa u 06-
nacTb NPUMEHeHNA — NpPocToTa onepauun, H1U3Kas CTOUMOCTb 1 OTHOCUTE/IbHO XOopoLlas YyBCTBUTE/IbHOCTb.
MeTopa xopowwo nogxoanT ansa OK. KoTopble MOryT OblTb 3arepmMeTV3npoBaHbl Nepes NpoBefeHneM KOHTPOA
1 MOJTHOCTLIO NOTPYKEeHbI B XXMUAKOCTbL. Be3 norpyXeHus B XWAKOCTb METOZ NPUMEHSAIOT A1 COCYA,0B BbICOKOro
JaBneHus, pesepByapoBs, cdhep unv Apyrux kpynHorabaputHoix OK. OrpaHnyeHns — ny3bIpbKOBbIA MeToA He
no3BO/IieT U3MEPUTb CKOPOCTb YyTEUKUN, HEOOXOAMMOCTb TLaTeIbHON ouncTkn OK OT 3arpA3HeHnii, NCnonb3o-
BaHWe M36bITOYHOrO AaBneHns. bosbLuoe BANSAHWE Ha pe3ybTaT KOHTPO/IS Oka3biBaeT YenoBeyeckuii chakTop.

7.2.10.2 KanunnspHbliA MeTop,

MpeumywecTea 1 06/1aCTb NPUMEHEHUSA — HU3KaA CTOMMOCTb MCMO/b3yeMOro 060pyAoBaHus, ToOUHoe
onpejesieHne MecTOMNoONOXeHUs yTeykn. OrpaHuyeHna — MeTo[, He MO3BOJAET U3MEePUTb CKOPOCTb YTEUKM,
NPUMEHSIOLLNECA XUMUYECKME BELLLECTBA MOTYT BPEMEHHO 3aCOPATh YTeUKy, He06X0AMMO NPOBeeHNEe OUYNCT-
kn OK nocne npoBefeHUss KOHTPOJIA, MPUMEHseMble XUMUYECKMe BellecTBa MOryT OkasbliBaTb MOBPEeXAato-
wee Bosaelictame Ha MMK.

7.2.10.3 [a30BbI METOA C UCMO/Ib30BaHNEM rasioreHa

MpenmywecTea 1 061acTb NPUMEHEHUS — METOZ MOXeT OblTb NMPUMEHeH AN KOHTpons nw6oro OK,
B KOTOPOM MOXET ObITb MOSyYeH nepenagj AaBfeHUs rasa U ectb AOCTYN K CTOPOHE C NpeAnosioXnTebHOM’
npoTeykoli. OrpaHM4yeHnss — MUCNosb30BaHWe rasoreHa okasblBaeT HebnaronpusATHoe BO3AENCTBUE Ha OKpY-
XarwLylo cpefly, Kpome Toro, MeTof orHeonaceH. CylecTsyeT He06X0ANMMOCTb NOCTOSHHOW KasIMGpoBKM Npu-
MeHsieMoli annaparypsl.

7.2.10.4 TvpgpocTaTuyeckuii MeTos

Mpeumywectea M 06N1acTb NPUMEHEHWA — MeTOoZ ANA KOHTPOAsA KayecTBa KOHTeliHepoB (cocynoB
BbICOKOTO AaB/IEHNA U pe3epByapoB), NpefHa3HauYeHHbIX A5 XpaHeHUs pasnnyHbIX XuakocTein. OrpaHuye-
HUA — CBapHbIe LWBbI N COEAVHEHWS, Tfie Yalle BCero NpoucxXoaaT yTeukn, Heo6XoANMO oUnLLaTh OT 3arpsizHe-
HWiA. TemnepaTypa XWAKOCTW, NCNOb3YEMO NpY KOHTPO/ie, AO/MKHA ObiTh paBHa TemnepaTtype okpyXatoLuei
cpedbl Ana npegoTepalleHns obpasoBaHns KoHAeHcaTa. MNpuMeHaemMble 418 KOHTPO/SA XUAKOCTU MOTyT 3a-
COpATb HEBObLUME YTEUKN.

7.2.10.5 MaHOMeTpUYEeCKNin MeToa

MpeumyLecTsa 1 061acTb NPUMEHEHUS — METO/ NPUMEHSAIOT AN onpeAeneHns 60/bLUNX CKopocTe
yTeukn. [N KOHTPOA 06bIYHO UCMONB3YIOT rasoBble cUCTEMbl. OrpaHnuyeHns — He No3BosSeT onpeaennTb
MEeCTOMNOJIOXEHNE YyTeUKU. Tak Kak faBfieHne 3aBMCUT OT Temnepartypbl, TO MPU NPOBeAEeHUN KOHTPONS He-
06X0AMMO creanTh 3a TeM. YTobbl TemMnepartypa octaBasach NOCTOSHHON UK KOMMEHCMPOBaTb U3MEHEHNE
TemnepaTtypbl NyTem UCNo/1b30BaHUA UaeasbHbIX ra30BblX 3aKOHOB.

7.2.10.6 Macc-cneKTpoMeTpUYeckuii MeTog,

Mpenmyectsa n 0651acTb NPUMEHEHUS — METOA MOXET 6bITb MPUMEHEH AN KOHTPOIA NPaKTUYeCcKu Mio-
6bIx OK. KOoTOpble AoMycKaloT NCNOJIb30BaHUE renins Un Kakoro-m6o gpyroro rasa. OrpaHmyeHns — 6osbLuas
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BEPOATHOCTb JIOXKHbIX cpabaTbiBaHWii annapaTtypbl Npy KOHTposie. MOBEPXHOCTHbIE TPEeLUHbI, Kpacka, cMas-
Ka, rpsAsb, pasfMyHble YNJ0THEHUS CO crnejaMu U3Hoca, NosoCTU W T. A. MOTryT afcopbupoBaTb renuid, Yto
NPUBOANT K NOABNEHNIO (POHOBBLIX CUTHAIOB N CHXKEHWIO YyBCTBUTENIbHOCTU KOHTPONS.

7.2.10.7 MeTog Tenn1onpoBo4gHOCTHU

MpeumyecTea 1 061acTb NPUMEHEHN — MeTOZ, NO3BO/AET MONYYNTb TOUHYIO UHIOPMALMI0 O CKO-
POCTW yTeUKM M TOYHO OnpeAennTb ee MecTononoxeHne. Huskasa ctoumocTb 060pyoBaHns, NpocToTa one-
paumii. MOHWXEeHHas YyBCTBUTE/IbHOCTb K 3arpA3HALWMM BelecTBam, Haxogsawmumcs B Bo3gyxe. OrpaHuye-
HMA — MpUMeHsiemMas annapartypa 4YyBCTBUTE/IbHA KO BCEM rasam, yAesbHas TenjonpoBOAHOCTb KOTOPbIX
OT/IMYaeTcs OT yAe/lbHOW TennonpoBOAHOCTU Bo3Ayxa. CHMXEHUe YyBCTBUTE/IbLHOCTU KOHTPONS 3a CYET Ha-
nnuna hoHoBbIX ra3os. MoeepxHocTM OK A0/MKHbI 6bITh OUNLLEHbI OT 3arpA3HEHWUA.

7.2.10.8 YNnbTpa3ByKoBOI METOSA

MpeunmyLecTsa 1 061acTb NPUMEHEHUST — METOZ NO3BONSET 06HAPYXUTb YTEUKY C BbICOKOW TOYHOCTbIO,
a TaKke C NoMoLblo NpeobpasoBartesisl, PacrnosioXEeHHOTO Ha HEKOTOPOM pacCTosHUK OT Hee. MeTog npume-
HAIOT nepej KOHTposaeM Apyrumu, 6onee TpyAOEMKAMU U YyBCTBUTE/bHBIMW METOAaMN KOHTPONA repMeTuny-
HOCTW. OrpaHMyeHus — OTCYTCTBUE UYYBCTBUTE/IbHOCTU K MasibiM CKOPOCTAM yTeukn (MeHbwe 10'2 cm3c).
MeTop Henb3a NPUMEHSATL AN KOHTPONS yTeuek AA0BUTLIX UK B3pblBYATbLIX BelecTB. Bennko BosgeiicTene
MeLuarLmx akTopos, Taknx Kak Bubpatm obopyfosaHns 1 Bo3gyxa.

7.3 Pa3mepbl

7.3.1 OrpaHunyeHus no pasmepam OK cBfi3aHbl C HEBO3MOXHOCTbIO NOrPy3nTb kpynHorabapuTHble OK
LLe/IMKOM B XMUAKOCTb. Ana Takmx OK LWMPOKO NpvMeHseTcs Ny3blpbKOBbI METOA.

7.3.2 TeomeTpunyeckme xapakrepnctukn OK MOryT 3aTpyfHATbL NpoBefieHMe KOHTPO/A repMeTU4HOCTU
13-3a OrpaHvyeHHoro AocTyna K ero noBepxHOCTAM.

7.4 TexHuka 6e30nNacHOCTM

7.4.1 He3aBMCUMO OT NPYMEHAEMOro MeToAa KOHTPO/IA repMeTUYHOCT 0co60e BHMMaHWe A0/KHO yae-
nATbcsA 6e3onacHocTn paboTbl NepcoHana.

7.4.2 Heo6xo04MMO NpvHMMAaTb NOBbILLIEHHbIE Mepbl 6e30NacHOCTN Npu paboTe ¢ rasiofeHoM 1 ammua-
KOM.

7.4.3 MNpu npoBefeHNN KOHTPONA repMETUYHOCTMN C UCMO/b30BaHNeM Pa3HOCTW JaB/ieHnin HeobxoAMMOo
yunTbIBaTb TpeGyeMblii 3anac npoyHoctn OK.

7.5 HacTpolika n ctaHfgaptmsanus

7.5.1 TNy3bIpbKOBbI METOA

Heo6XxoAMMOCTV B HACTPOiIike 060pYyA0BaHUS HET.

7.5.2 KanunnspHblil meTof

3a cyeT M3MEHEHUs KOHLEHTpauun neHeTpaHTa, AaBfieHUs, BPeEMeHU MPOsBMIEHNS YyBCTBUTENILHOCTb
MeToAa MOXeT 3HaUMTE/IbHO MEHATLCSA. B 3aBUCMMOCTM OT MUHMMaJIBHOTO pa3Mepa 06HapyXMBaeMO yTeuku
Heo6XxoANMO cnefnTb 3a TEM. YTOObl 3TU U3MEHEHUSA BblIM MUHUMAbHLIMU.

7.5.3 ['a30BbIA METOZ, C NCMO/Ib30BAHNEM rasioreHa

Mpy KOHTpONEe 3TMM MEeTOAOM YyBCTBUTENbHOCTb AaTuvka MPOBEPSIOT WU PerynmpyloT B pabote Takum
06pa3om, YTobbI /IEerko 06HapyxuBanach yreuka onpefeneHHoro ykasaHHoro pasmepa.

7.5.4 TngpocTaTtnyecknii meton

Kannbposka o60opygoBaHusa He TpebyeTcs. YyBCTBMTENBHOCTb METO4a HaMpsMYyH0 3aBUCUT OT oneparo-
pa. NPOBOAALLEr0 KOHTPO/Ib.

7.5.5 MaHomMeTpuyecknii meToq,

MpumeHsemoe 06opyAoBaHMe A0HKHO NPOXOANTb NOBEPKY U HACTPOIKY B YCTAHOBIEHHOM MOPSAKE.

7.5.6 Macc-cnekTpoMeTpuyeckunii MeTog,

Mpu KOHTpOsie 3TUM METOLOM YyBCTBUTE/IbHOCTb AaTyMKka MPOBEPSIOT M PeryimpytoT B paboTe Takum
06pa3om, 4Tobbl fIerko 06HapyXnBanach yreuka onpefeneHHoro ykasaHHoro pasmepa.

7.5.7 MeTog TennonposogHOCTN

HacTtpoiika gomkHa 6biTb BbINO/IHEHA A0, BO BPEMS Y MO 3aBEPLUEHUN KOHTPONS C MPOMEXyTKamu He
6onee 14. HEBO3MOXHOCTb MPU HACTPOIKE MOMYUYNTb TAKOM Xe WM 6ObLINA OTKANK, Kak Npu npeablayLei
HacTpoiike, roBOpUT O HEOBXOAMMOCTM OLEHKU W/MNM NOBTOPHOTO uccnenoBaHus Bcex OK. Mcnonb3yemblii
B paboTe AaTuunk fOo/MKeH 6bITb BK/IOYEH, pa3orpeT 1 o6HY/eH, Kak 3To onpefeneHo usrotosutenem. Mocne
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3TOro 30HA, (4yBCTBUTENbHbIN 3N1EMEHT) JO/MKEH BblTh NEPEMELLIEH B 06/1aCTb YTEYKM U3BECTHOMO pasmepa u
nepemeLyaTbCcs B 3TOl 06/1aCTU Ha paccTosHMA He 6osiee 1 MM OT yTeuku co CKOpocTbio He 6onee 20 mm/c,
perucTpvpys npu aToM rnokasaHus. [laHHas npoueaypa Ao/kHa ObiTb MOBTOPEHa HeCKO/bKo pas. Jlloboe oT-
K/IOHEHME NapamMeTPOB KOHTPOS OT NapaMeTpoB, UCMOb3YeMbIX NMPU HACTPOIKE, MOXET Bbl3BaTb YXyALIEHNE
YYBCTBUTE/TILHOCTH.

7.5.8 Y3-meTopg

YnbTpa3ByKoBYyO annapaTypy He06X0AMMO HacTpauBaTb nepen KaxablM KOHTponeM. B npouecce KOH-
TpONsA HEO6XOAMMO BPEMS OT BPEMEHU OCYLLECTBNATL NPOBEPKY HACTPOIKM annapaTypbl.

8 Weporpagus
8.1 O6uwue ceBegoHusA

8.1.1 lWeporpadua nnun casuroBas cnekn-uHTepepomeTpus — pasHOBUAHOCTb MHTepthepomeTpuye-
cknx metogoB HK. ¢ momouubio koTopoii gedhektbl OK onpegenslTcs NocpeAcTBOM M3MEPEHUs W aHanusa
NOBEPXHOCTHbIX HaHogedopmaumnii. Jledopmauny o6pa3ytoTcs Kak OTBETHAs peakuns BHYTPEHHER CTPYKTY-
pbl HA HEKOTOPOE BHELUHee He3HauuTelbHOe TEN0BOO WKW BakyyMHOe HarpyxeHue. NyTem HaknafgblBaHWUs
nokasblBaembIX n3o06paxeHnin OK B neHarpy>X€HHOM COCTOSIHUW C M306paeHneM, B3ATbIM B Harpy>XeHHOM
COCTOSIHUW, OnpeesnsalT u3MeHeHvne nMbol 3afiaHHON TOUYKM M306paxeHuns. KpaTkne ceBefeHus o meToge
npueefeHbl B Tabnuue 6.

Tab6nunuya 6— KpaTkaa nHdopmaums o weporpadun
MpumMeHeHne MpyHUMN MpevimyLecTBa Hepocratin MpepcTaeneHvie
Aeiictena pe3ynbTaToB
BeckoHTakTHoe o6Hapy- LWeporpacus npes- MOXHO BbINOHSATH UC- Bug nosepx- [LedekTbl, BO3HUKA-
XeHue paccnoeHuii, Tpe- cTaBnset co6oit cnepoBaHuna 60bLINX HOCTW MOXeT e B pesynbrarte
WMH. yAapHbIX noBpexae-  uHTepdepome- y4acTKoB. mellaTb Aedopmaumm, kak
HWIA. N3MeHeHWii mogyns Tpuyeckuii meTtog,. Lweporpa- npaswo, BbIBOASAT
ynpyroctu B pexumMe KoTopbIi npeayc- MeHee yyBCTBUTENEH hnueckomy Ha MOHUTOpP B BUAe
peasnibHOro BpeMeHMu. maTpusaeT npu- K adhhekTy yxyaLue- nccnegosa- nHTepepeHLm-
NoXeHWB He6ob- HUSt M306paxeHns B HUIO. NO3TOMY  OHHbIX nosoc. Ha
BbICTPbIi, 93KOHOMWYHBII LNX 6e3onacHbIxX pesynbTate mMexaHuye- Heo6Xxo4UMOo BbIXOHbIX N306pa-
MeToq AN KOHTPONA Harpysok K uccne- CKWX KoniebaHwuii cpefpl npefycmartpu-  XeHUAX CUCTeMbI
kayecTBa, onTUMU3aLUN AyeMoMmy u3genuio B CPaBHEHUU C APYrUMU  BaTb UCMOSIb- n306paxeHbl kave-
maTtepuana u TexHo- mMexay nonyvyeHmem nHTepepomeTpuye- 30BaHue pe- CTBEHHble dhoTorpa-
noruyeckoro npotecca nepBoro v nocnep- CKUMW MeTogamu. areHToB A4 UK CTPYKTYPHbIX
N3roTOB/IEHUS. Hero nsobpaxeHus. MaTupoBaHus ocobeHHoOCTel u
MNyTem n3bATUS UK Pa6ouee o6opypaoea- NoBepPXHOCTN aHoMasnnii noBepx-
MoxeT 6bITb peannsosaH HanoxeHns n3o- HVe NPOCTO B OCBOEHUN  (UCK/IIOUEHME: HOCTW. a Takxe Ta-
C NOMOLLbIO NMEPEHOCHbIX 6paxeHuii nsgenua 1 MCNO/b30BaHNN. TepmasnbHas Kue KonmyecTBeH-
yCTaHOBOK WN BCTPOEH B 13 MOJIMMEPHOTO weporpagusi).  Hble AaHHblE, Kak
cucTeMbl C nopTasibHbIM KOMMO3WTHOrO MaTe-  HeT pacxofHbix mMate- pasmep, naowagb.
3arpy3o4HbIM YCTPOIi- puana, NonyyeHHbIX  pUasnos. [Ans onpe- rny6uHa gedekTa.
CTBOM A/151 CKARHMPOBaHUS B MEHarpyxeHHOM aenexus Aedopmaumsa mate-
60/1bLUNX KOHCTPYKLUIA. N HarpyxeHHoOM co- MoxeT 6bITb aBTOMaT-  U3MEHeHWi puana B 3aBUCUMO-
CTOAIHMSAX, BO3MOX- 31pOBaH A1 NPOV3BON-  BO3HMKAKOLWMWX  CTU OT U3MEHEeHus
MoxeT ncnonb3oBaTbCs HO onpefeneHune CTBEHHOIA cpegpbl. nepern6os Harpysku
ANS U3MEPEHUs peakuun N10KaNM30BaHHbIX NoBEPXHOCTN
AedopMaLlnm KOHCTPyK- KOHLeHTpauuii fe- Bo3moxHa Bbicokas Heo6Xxo4UMOo
UMM Ha npunaraemyto chopmavnuii, BO3HM- Npou3BOANTENLHOCTD [ONONHNUTENb-

Harpysky

KalLwmx B pesynbTa-
Te fedekToB

B AvanasoHe oT 10 go
50 M2y

HOB 060py/A0-
BaHue

8.1.2 CucTeMbl HepaspyLllawLMX UCMbITaHWii METOAOM Lueporpadun WUCMonb3yloT UHTepdepomeTp
MaiikenibcoHa. Harpyskn MoryT GbiTb TEPMUYECKUMU, BO3AENCTBMEM LaBNEHNUS U B BULAE HANPSHKEHWIA Nog
BO3felicTBMEeM BakyyMa WM akycTUueckux (YNbTpasByKOBbIX) BUGpaUmii. BenuumHa npunaraeMmoit Harpyskiu
3HAUUTENBHO HUXeE Mopora paspywernuss OK. ONTUMasbHbI TN HArpysku 1 BEMUMHA 3aBUCAT OT BuAA Ae-
chekTa WA HECNNOLIHOCTU U FNYGWHBI, 1 Jyylle BCEro ero MOXHO ONpeaeninTb A0 CEPUIiHbIX UCTbITaHUI ny-

TeM BbINOIHEHUSI NPOGHbLIX N3MEPEHNIA.
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8.2 TllpumeHeHune

8.2.1 LWoporpaduyeckne cuctembl MOryT ObiTb BbINOSIHEHbI B BUAE NEPEHOCHbLIX YCTAHOBOK Wn Mop-
TaslbHbIX CUCTEM, aHaNOTNYHBIX YNIbTPa3BYKOBbIM CMCTEMAM /15 CKAHMPOBAaHNSA KpyNHOrabapuTHbIX KOHCTPYK-
Uit ¢ noctpoeHnem C-ckaHa.

8.2.2 I3MeHeHnsa BeNnUvHbl NpUKIaAbIBAEMOV Harpysku, HeobxoavrMow Ana obHapyxeHua AedekTos,
BbI3bIBaOT 60/bLUYIO Aechopmauuio unu spatieHme OK.

8.2.3 B kauecTBe BbIXOAHbIX AaHHbIX Lieporpamyeckmx cUCTeM BbICTYNalT KayecTBeHHble dhoTorpa-
by CTPYKTYPHBIX 0CO6EHHOCTEN, NOBEPXHOCTHBIX Y BHYTPEHHUX Ae(EKTOB, a Takke Takme KONMYeCTBEHHbIe
[JaHHble, Kak pa3mep, naowagp, rybvHa s3aneraHns gedexkra n nsmeHeHus gecdopmaumm matepuana B 3a-
BMCKHMOCTMN OT Harpys3Kku u CBOWCTB MaTepuana.

8.2.4 MNpeunmyuiecTsa 1 06nacTb NPUMEHEHNs — nasepHas weporpadus asnsetca adheKTUBHbIM, 6bl-
CTPbIM ¥ TOYHLIM METOAOM KOHTPO/IS MecTa v pasmepa fedekta. 3T0 6ECKOHTaKTHbI METoZ, KOHTPONA, NoA-
XOAALWMA NS TeXHonornyeckoro koHTponsa MK. C nomoLblo nasepHoii weporpadnm MOXHO 06HapYXuTb K
KO/IMYECTBEHHO U3MepUTb gechopmaLun NOBEPXHOCTN [0 2—3 HM.

8.2.4.1 MopTaTnBHbIE CUCTEMbI MOTYT ObITb UCNOMNb30BaHbI A5 0O6HAPYXEHUA 30H PeMOHTa B MHOTO-
cnoiHbIx MK.

8.2.5 Weporpatms nog AaBneHmem — 3peKTUBHbI METOA KOHTPO/A COCYA0B BbICOKOrO JaB/IEHUS,
apMMpoBaHHbIX BO/IOKHOM. MOBbILLIEHWE faBeHNs B Taknx CoOCyAax yBenmumBaeT KOMbLEBYO Y NPOLOSbHYI0
Jedhopmauuio Ha NOBEPXHOCTN cOoCyAoB. pu 3TOM BO3MOXHO OOHAPYXWTb COCTABASIOWYIO HANPSHXXEHWS Mo
OCM 2, 4TO MO3BONSET OLEHUTb LLe/I0OCTHOCTb apMUPOBaHHOW 060M0YKN.

8.2.6 Tennosas weporpadmsa — YyBCTBUTENIbHA K U3MEHEHNAM TEM/I0BOr0 PaCLUMPEHNS KOHCTPYKLMU.
MockonbKy yaapHble NoBpexaeHns (Hanpumep, B COCyAax BbICOKOTO AaB/ieHUs, apMUPOBaHHbIX YI/1epoaHbIM
BOJIOKHOM ¥ KEBMApPOM), PacC/I0EeHNS, UHOPOAHbIE BKIHOYEHUS U AP. BbI3bIBAKOT /TOKa/IbHbIE U3MEHEHUSA B KO-
adppuumeHTe TEN0BOrO PacLLUMpPeHns, 3T fedekTbl MOXHO 06HapYXVTb C MOMOLLbIO 3TOT0 MeToAa.

8.2.7 BakyymHas weporpacus — 3addheKkTMBHA 415 BbISAB/IEHUS NNOKASIbHbIX PACC/IOEHNIA B feTanax u
31emMeHTax KOHCTpyKumMii n3 MK B npouecce Npon3BoaCTBa.

8.2.8 AkycTnyeckas weporpadust — acpdekTmBHa 415 hopMUPOBaHUS N306pakeHNs HapyLLeHUii CBs3ell 1
NMOPUCTOCTY B NpoLecce KOHTPO/IA METOAOM pacrblIeHNs NeHbl Ha PaKeTOHOCUTENSAX, A1 KOTOPbIX HE06XOANMbI
Tenno3alnTHble CUCTEMbI AN NPefoTBPAaLLEHNS MOBPEXAEHN B pe3ynbTaTe BO3AENCTBUA N1aMeHn npy rope-
HUW. (PPMKLMOHHOTO aapoarHaMUYecKoro Harpeea Bo BpeMsi nosieta n noTepb KPUOreHHOro pakeTHoro TonvBa.

8.2.9 YnbTpa3sykoBas ronorpacus — obecneyrBaeT HafexXHoe BbisiBNIEHNE HapyLleHuli CBA3eli ¢ nerko
VHTEPNpeTUpyemMbIMiN M306paXkeHNAMU, CXOXKUMK C pe3y/ibTataMun yibTPa3ByKOBOrO KOHTPO/IA, HO Ha HUX He
0TO6PaXKATCA U3MEHEHUS TeOMeTpuK AeTasn Uan TOMLWWHBl MaTepuana.

8.2.10 OrpaHnyeHns — nosiMpoBaHHble MOBEPXHOCTU: HaNpumep, TemHas 6necTswas noBepxHoCTb MO-
XET OTK/IOHATL Na3epHoe U3nyyeHve, 1 MOXeT NOHaA06MTLCA NMOKPbITUE ANA UCKYeHUs 61ecka NoBEPXHOCTY.

8.3 eomeTpusa n pasmepsbl

8.3.1 B 3aBucumocTun oT pa3mepoB OK ncnonb3yoT pasnuyHble nasepHble UCTOYHUKN U3TYYEHUS.

8.3.2 Ha pesynbTarthl Wweporpadmm NpakTMyeckn He BAVSIOT reoMeTpusa AeTanu Uan n3MeHeHns ToNLWwm-
Hbl B CpaBHeHUU ¢ gpyrumun metogamu HK.

8.3.3 LUeporpadnyeckoe ob6opyfoBaHNE MOXHO yCTaHaBIMBaTb B MHOMOKOOPAUHATHbIE CUCTEMBbI MO-
3ULMOHNPOBAHMNA A5 TOro, 4TO6bI 06ecneynTb NonHoe onucarnne nons OK co cnoxHbIMK hopmamm (koHnye-
cKue, LUNnHApuYeckne noBepxHOCTN 1 4p.) U ocobeHHoCcTAMM (kpast, KpOMKM 1 Ap.).

8.4 TexHuka 6e30nacHoCTuU

8.4.1 be3onacHOCTb UCNOb30BaHMA Nnasepa — 419 ocBelleHns nosepxHocTn OK B weporpaguun mc-
nonb3yT Nyy nasepa. /lazep ABAseTCA yA06HbIM NCTOYHUKOM MOHOXPOMAaTUYECKOTro M KOTepeHTHOro cBeTa.
Bce n3genus, ncnonb3yowue nasepHoe n3fnyyeHne, NnpeactaBnsaioT onpeAeseHHY0 ONacHoCTb, KOTopas CBS-
3aHa C NpsIMbIM BO3AENCTBMEM NA3EPHOrOo lyya Ha rnasa v Koxy (MCKoueHne — nasepHble cMcTeMbl Masioi
MoLuHocTK). Mpu paboTe ¢ Wweporpaduryeckumy yctTaHoBkaMy Heob6xoanmo cobnogars npaBuaa TeXHUKK 6es-
0onacHOCTV AN MUHUMM3ALMN [aHHON 0NacHOCTU.

8.5 HacrTpolika n ctaHgapTm3auus

8.5.1 ToyHas HacTpolika LWKabl M306paxeHns Lieporpammbl (Nvkcenu/ AiMbl) 1 BeKTopa casura no-
3BO/IAET BbINOMHATL NOCeAyoLWY0 06paboTKy AaHHbIX Weporpadun ans onpeaeneHns pasmMepoB BbisBIEH-
HbIX AedekToB, naowaamn n gechopmauum Marepvana.
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8.5.2 [nsa nonyyeHns nsobpaxeHus c gedektamunm U3BECTHbIX Pa3MepoB U MECTOMNOOXEHUS!, OTHOCK-
TeNbHO KOTOPOro MOXHO OLEeHUTb paboTy Leporpaduryeckoin annapaTypbl, HEO6XOAVMO UCNOMb30BaTh KOH-
TponbHble 0b6pasybl. O6pasubl AOMKHbI GbITb BbINMOMHEHBI B BUAE 3aLlULEHHON AedopMrpyeMoil MeMbpaHsbl
Ha XecTKOM 6/10Ke, cofepxallem OTBEPCTUS pasHOro pasmepa u hopmMbl. MembpaHa f0/KHA GblTb U3rOTOB-
NleHa 13 Takoro matepuana, KOTopblii cOXpaHaeT CBou (hn3nYeckne CBOWCTBA C TeYeHNEM BPEMEHU C MUHK-
MasibHbIM CTapeHneM. BHyTpeHHne oTBepcTus B 6/10ke NponyckKalT atMocdepHoe gasneHne Nnbo 3akpbiThl
npy HOMWHaNLHOM AaBfieHnn, obecneynBasi TEM caMbiM Hanuyve nepenajga AasneHus B MembpaHe, korga
610K NoaBeprHyT Bo3geiicTeuio Bakyyma. LLleporpadyeckas annapatypa nsmepsieT nporné memopaHbl Npu
nepenage AasneHus. Npu N3y4yeHnn HaMunsa 1N YeTKOCTU MHTEePdEPEHLMOHHOTO PUCYHKA, MOyYEHHOro npu
MOMOLLY KOHTPOJIbHbIX 06Pa3L0B, MOXHO MPOBECTVN KOPPEKTUPOBKN HACTPOWKM, Takne Kak OnTUYeckoe LieH-
TpUpoBaHMe. MOLLHOCTb 1a3epHOro M3/1yYeHUs, ypOBEHb Harpysku (Bakyyma), U3MEeHEeHUss OTHOLIEHNA nyya u
T. A.. obecneyns TemM caMbiM ONTUMasIbHYI0 paboTy annapaTypsi.

9 N3mepeHue gedopmaunii
9.1 O6uwue cBepeHus

9.1.1 MeTannuuyeckme HaknemBaeMble TEH304ATUYMKN CONPOTUB/IEHUS COCTOAT U3 CETKM OYEeHb TOHKOM
MeTasI/IM4yecKoli MPOBOOKM, OIbIM UM NOMYNPOBOAHUKOBOrO Matepuana, HaknenBaemol HenocpeacTBeH-
HO Ha gechopmupyemyto noBepxHocTb OK ¢ MOMOLLbI0 TOHKOrO CMOsi 3NOKCUAHOW cMosbl. Mpu NpUNoXeHnn
Harpy3kn K OK coOoTBeTCTBYIOLLYIO AehopMaumnio N3MepsatoT OTHOCUTEIbHO 3/1eKTPUYECKOro CONpPOTUB/IEHUSA
NPOBO/IOKM MV hO/bIW, NIMHENHO U3MEHSIOLWLerocs npu ysennyeHun gedopmaumm. MeTtannuyeckas cetka
N cKfenBalollee BeLLeCTBO JO/MKHbI COBMECTHO Nepeasatbh Aedopmaluio, HO Kfesilee BeLWecTBO Takxe
[OJDKHO BbIMOMHATL (PYHKUMIO AN3MIEKTPUKA Mexay ceTkol n nosBepxHocTbio OK n3 MK. KpaTtkne cBegeHus o
mMeToAe npuBeAeHbl B Tabnuue 7.
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Tabnuua 7 — KpaTtkaa uncopmaumus 06 namepeHun gecopmauuu

MNpymeHeHne

MoxeT ncnonb3osarbcs

[ONS1 U3MEpPEeHns Kak cTa-
TUYECKOW. TaK 1 AMHaAMK-
yeckoii gedopmanmn.

WN3mepeHne gedopmanuu
B pasIM4yHOM AnanasoHe
TemnepaTtyp, OT KpUOreH-
HbIX [10 OYEHb BbICOKMX.

B Tex cnyvasx, korga
HeobxoanMbl 6onee Bbl-
COKOB y/leNIbHOe Conpo-
TUBNBHWE 1 YYBCTBUTEMNb-
HOCTb (Bblle KO3hhumun-
€HT TEeH30yCTON4YNBOCTH),
npegnoyTeHve oTaaeTcs
noslynpoBOAHNKOBOM
nnacTuHe.

B Tex cnyuasix, rae Tpedy-
I0TCS MEHbLLas YyBCTBU-
TEeNbHOCTb K U3MEHEHUAIM
TemnepaTypbl 1 MeHbLIast
NOrPeLLUHOCTb, NpeAnoyTe-
HUE OTAaeTCs MeTasik-
UECKMM Hak/enBaeMbIM
TeH304aTunKam.

B Tex cnyvasx, koraa
Heo6xoAnMbl cTabunbHas
yCTaHoBKa, MeHbLUas
NorpeLHocTb 1 ycTpaHe-
HWe cLUnGOK BCneacTeme
CMelLLeHns n ructepe-
3uca. npegnoyTeHne
oTAaeTcs TOHKOMMNEHoY-
HbIM ¥ AUPAY3NOHHBIM
nolynpoBOAHUKOBbIM
TeH3oAaTumKam.

[Nna nonHoro onucaHms
XapakTepucTumk oce-

BOIi fechopmauun (Npu
fedopmanun n cxatum).
a Takke gecopmaum
casura. lNMyaccoHa, u3-
rmba n KpyuyeHus MOXHO
Mcnonb3oBaTb KOMMIek-
Tbl TEH304ATUNKOB

9.2 TlpumeHeHune

MpyHUMN
nelictBus

MeTannuyeckune Hakneusa-
eMble TeH30aTunkn conpo-
TUB/NIEHUA COCTOAT U3 CETKN
NPOBO/IOYHON HUTW MeTanun-
yeckoit honbru (pesucrop).
HakneusaeMoii Henocpea-
CTBEHHO Ha gedopmMupyemyto
NOBEPXHOCTb TOHKUM C/I0EM
3MoKCUAHOW cmonbl. Mpun
NPUIOXEHNN Harpy3kn Ha no-
BEPXHOCTb pe3ynbTupytoLlee
N3MeHeHUe [/IMHbl NOBEPXHO-
CcTu coobLyaeTcsa pes3ncTopy, u
cooTBeTcTBYytOWasa gecdopma-
LS n3mepaeTcs B BblpaXKeHUN
3/1eKTPUYECKOTr0 conpoTmBe-
HUS1 NPOBOIOKN MK POSBIN.
N3MEHSAIOLWErocs IMHeRHo ¢
yBenmyeHne gedopmamn.
MeTannuyeckasa ceTka u ckne-
1Bawllee BeLLeCTBO AO/XK-
Hbl COBMECTHO NnepepaBaTb
fedhopmanmio, B TO BpeMs Kak
Knesiljee BeLLeCTBO JO/KHO
TakXe BbIMONHATbL DYHKLMNIO
AV3NeKTpUKka Mexay ceTkol u
NOBEPXHOCTbIO KOMMNO3UTHOTO
nsgenus.

MonynpoBoAHUKOBbIE TBH-
3afaTuuku, cocTosLme n3
NAACTUHbI C PE3UCTUBHBLIM
3/1€EMEHTOM, AUCNEPTUPOBAH-
HbIM B NOAC/ON, U3MepsaoT

TEH30PEe3NCTUBHbIE N3MEHEHUSA

B KPEMHUW U repMaHnm Kak
PYHKLMIO OT HanpsikeHus no
CpaBHEHWIO C AedpopMaLmeil.

[atunk HakneusalT Heno-
cpefCTBEHHO Ha Aedopmu-
pyemylo NoBepXHOCTb TOHKUM
C/l0eM 3MOKCUAHOW CMOSbI.

ToHKOMeHoYHbIE N ANddy3mn-
OHHble NO/TyNPOBOAHNKOBbIE
TeH304aTuVKN NPOYHO Npu-
COEAMHAIT K UCNbITbIBAEMOIA
NOBEPXHOCTU, UCKTOYas
HeobxoANMOCTb aAre3NoHHOro
CBA3blBAHUSA

MpenmvyLectsa

OTHocuTenb-
HO fOCTYyNHa
CTOMMOCTb.

MeHee rpo-
Mo3[Kunit: 60-
nee BbICOKOE
paspelueHue.
4YeM y IKCTeH-
30MeTpoB.

Bbicoxas
4yBCTBU-
TefbHOCTb.
CNoco6HOCTb
obecneun-
BaTb 06LLYI0
TOYHOCTb
BbllLE
+0.10% pe-
copmaymm.

He6onbwune
pasmepsl 1
macca.

JocTynHbl
BEpCUN
[aTunKoB
pasnuyHoii
AnuHbl [oT 0.2
£0 100 mm
(o1 0.008 no
4 proiimoB))
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Hepocratu*

Kannéposka oT-
AenbHOro TeH3oAar-
4ynna HeBO3MOXHa.

HW3Kknii ypoBeHb
OTKNMKa Ha gedop-
Mauuo. Huskuii
ypOBeHb curHana
fAenaeT TeH3ogatuun-
KW NoABepPXEHHbIMU
BO3A€EWCTBMIO NOMEX
OT 3/11eKTPUYECKNX
YCTPOWACTB, BbI3bl-
BaloLnx Heobxoam-
MOCTb 3KpaHupoBa-
HUSA U N30NPO-
BaHUS.

N3mepeHus TeHso-
Aatynkamu noasep-
XeHbl MHOrOYMCEH-
HbIM NOTeHUnanbl-
HbIM UCTOYHMKaM
OWKNBOK, TaKUM Kak
paclimpeHue unm
cxaTue TeHsodaTun-
Ka n/wnn matepuana
OCHOBaHWs;
N3MeHeHne cnocoo6-
HOCTW perucTpauuu
UM TemnepartypHo-
ro koadppmuymeHTta
COMNpPOTUBEHNS
n3-3a Bo3fencTensa
TemnepaTypbl Uau
cTapeHus, Begy-
Lero K oueBugHomn
nedopmaymmn nnm
3arpsi3HeHNI0 CO0T-
BETCTBEHHO

F'ucrepesunc n cnos-
3aHue. Bbi3BaHHbIE
HecoBepLlWeHHbIM
CKnenBaHuewm.

HenuHeliHoe 0THO-
LIeHne conpoTuse-
HUS K gedopmauun
ANA NonynpoBo-
[AHUXOBbIX TeH3oAaT-
unKoB

MpepncrasneHve
pesynbTaros

BbIxo4HOW
curHan uenu
n3mepeHmns
conpoTmere-
Husa(Hanpu-
Mep. MOCT co-
NpoTUBNEHMNS)
BblpaxxaeTcs B
MUNANBOSbTaX
BbIXOAHOrO Ha-
nNpshKeHUsi Ha
BO/NbT BXOA-
HoraHanps-
XeHus. M3-3a
chopmupoBa-
HUS BbIXOA-
HOro curHana
OYeHb HU3KOro
HanpsxeHuns
TpebyeTcs
4yyBCTBUTENb-
HOCTb 100 mkB
nnm nydwe

9.2.1 HaknenBaemble TEH304aTUMKM CONPOTUBIIEHUSA U3MEPAIOT cpefHee yannHeHne OK ([ bl) oTHocu-
Te/IbHO ero HOMWHaJIbHOW A/IHBI.
9.2.2 TeH304aTUMKN HaMbosIee YacTo UCNONb3YHOT A8 ONpefeneHnsa HanpsHXeHniAi o KOHCTPYKLmMsAX. Mo-
CKOJIbKY WUCMbITAHNA HEpeako MMEIT paspyLlatolimili XxapakTep, TeH304aTuvkv HEBO3MOXHO UCMO/b30BaTb
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NOBTOPHO. TOM HO MeHee paboune XapakTepucTkN TEH30METPUUECKUX AaTUMKOB 3aBUCAT Kak 0T Matepuana
M3roTOBJ/IEHUS, TaK U OT reomMeTpuyeckux napameTpos OK.

9.2.3 OnTMMasibHOEe M BOCMPOM3BOAMMOE onpegeneHue gedopmauuy noepxHoct OK 3aBUCHT B 3Ha-
UMTEsIbHOI CTeneHu OT MaTepuasioB, UCNOMb3YEMbIX /15t OUUCTKM MOBEPXHOCTU CKIeuBaHus, ANs Npukien-
BaHWS faTuMka W HAaHEeCeHUsl 3alMUTHOTO NOKPbITUS. K MHAMBMAYaNbHbIM hakTopam, CrocoGHbIM NOBAWSTL
Ha paboune xapakTepUCTKN TEH30A4ATUMKA, OTHOCUTCS CM/IaB PE3NCTUBHOTO 3/IEMEHTA, MaTEPUas HOCUTENS,
pabouasn A/MHa, KOH(UIypaums aTumnka n pesnucTUBHOIO 3/1eMEHTa, TUM U KOHPUIypaLuus Npunosi, KoMneHca-
LM TeMnepaTypbl, CONPOTUBEHNE aKTUBHbIX 3/IEMEHTOB U KO3 ULMEHT TEH30YCTONUMBOCTU.

9.2.4 TeH304aTUMKN — OYeHb YyBCTBUTE/IbHbIE YCTPOCTBA C hakTUYeckn GeCKOHeYHOl paspeLuatoLleii
CMOCOGHOCTLI0. OHM CNOCO6HLI ONpPefeNnsTh He3HauuTe IbHble U3MEHEHUsI Pa3MepoB B KOHCTPYKLMSX C XOPO-
Leii TOYHOCTbIO, HAMHOTO NPEBOCXOASALLEN YPOBEHb APYIMX U3BECTHBLIX YCTPOCTB.

9.3 OrpaHunyeHus

9.3.1 OTK/UK Ha AechopMaLmio UMEET HeGObLUIOE 3HAUYEHNE. HEeO6X0AVMMO NPOSIBASATL GO/bLUYKD OCTO-
POXHOCTb MPU UX UCMO/b30BaHNUKU. KpoMe TOro, 4To6bl 06eCneunTb 3aaHHy0 TOUHOCTb AaHHbIX, 4ATUMKM He-
06X04MMO Hafnexalum o6pasom NpuKIenTs U NpeABapuUTENbHO NPOBEPUTL. Hanbonee pacnpocTpaHeHHsbIi
NpW3HaK HenpaBUNbLHOW PaboThl faTUMKa — 3TO HECTabWUbHOCTb, NPOSABSAIOLLANACA C U3MEHEHUEM BPEMEHH
Unn TeMnepartypsl. ECM TEH304aTUMKM He BO3BPALLAOTCA K HY/IEBbIM MOKa3aHWsM Npu NOBTOPEHUM NepBo-
HauasbHbIX YCIOBUMA, NN NPY HA3KOM UM U3MEHSIIOLLEMCSI CONPOTUBIEHUU OTHOCUTENIbHO 3eM/In, UX pa6oTa
MOXeT CUMTaTbCs HEKOPPEKTHOM.

9.4 lMepef MCMOMb30BaHNEM CUCTEMA W3 TEH30ATYMKOB NPOBEPSETCH Ha LENOCTHOCTb U BO3MOX-
HOCTb 06ecrneyeHust NosyueHUs Ha4exXHbIX U NOBTOPSIOLLMXCS AaHHbIX. BO3MOXHbI Ba BapuaHTa NPOBEpKM:
(1) nepBoHavasibHasi NpPoBepKa Nnoc/e yCTaHOBKU U (2) NPOBepKM Noc/ie NoAK/IYEeHUs 3/1eKTPONPOBO/LOB.

9.5 MapameTpbl NPOBEAEHNS UCTILITAHWIA U COOTBETCTBYIOLLME TEH304ATUNKN BbIGUPAIOT, UCXOAS U3 Tpe-
60BaHN HOPMATUBHBIX JOKYMEHTOB WU TEXHWUYECKOI [LOKYMeHTaLuu.

9.6 Pa3mepsl

9.6.1 KpynHora6apuTHble OK, Hanpvmep cocyAbl BbICOKOTO AAB/EHNS C apMUPOBaHHOl BHeLLHel 060-
/IOUKOIA. fenalwme npuMeHeHne TPAANLNOHHbIX 9KCTEH30METPOB HeNpakTUYHbIM, UAeaslbHO NOAXOAAT A/s
NpMMeHEeHUs1 TeH304aTUYMKOB.

9.7 TexHuka 6e3onacHoOCTKn

9.7.1 B mpouecce O4UCTKM MOBEPXHOCTM obpasua M NpukienBaHWs TeH304aT4MKOB MOTyT MCMOMb30-
BaTbCs OMnacHble A5 3[0P0BbS KOHTpOsIepa XMMMyeckune sellectsa. Heobxoammo cobnogats Mepbl npeao-
CTOPOXHOCTU NMpK paboTe C aTUMK BelecTBamMy 1 He fonyckaTb WX NonajaHne Ha Koxy, B rnasa v gpixaresb-
Hble MyTu.

9.8 HacTpoiika 1 ctaHgapTusayns

9.8.1 Tak Kak TeH304aTuuKku, CMOMb3yeMble 4151 ONpeAeneHns 3HaueHuii pabounx XxapakTepucTuk, Kak
npaBu/io, HENPUrofHbl K NOBTOPHOMY WCMO/b30BAHWIO, AaHHbIe, MOyYeHHbIe MpY NEPBOM WUCMO/b30BaHU
OT HECKOJIbKMX BbI6OPOYHbIX AATYMKOB MCMO/b3YIOT /18 MPOrHO3MPOBAHNA Pabounx XapakTepucTrk ANns Bcex
[aTUMKOB O4HOIN NapTum.

9.8.2 lMepef NpoBeAeHNEeM KOHTPO/IA CUCTEMA TEH301aTUMKOB NPOBEPSETCS Ha LIENIOCTHOCTb U BO3MOX-
HOCTb NO/YYEeHUsI HAAEXHbIX N MOBTOPSIOLMXCS AAHHbIX.

10 TennoBU3NOHHBLIA MeTOp

10.1 O6uwue cBoaeHuUs

10.1.1 MeTopA OCHOBaH Ha perncTpauuv nHppakpacHoli BUAeokaMepoi pacnpegeneHus Temnepartypbl
Ha Bceli noBepxHocTn OK BO BpeMs wnu cpasy nocne Harpesa (MIn OXNaxgeHus) KOHTponupyemoi obnacTu.
N3meHeHne NHTEHCMBHOCTY TEM/I0BOro NOTOKA, BbI3BAHHOE PACMNO/I0XEHHbIMW 6/IM3KO K NOBEPXHOCTUN fediek-
TaMu, BO3AENCTBYeT Ha Nosyyaemoe pacnpegeneHve Temnepatypbl Ha nosepxHoctu OK. B cooTBeTcTBUM C
FOCT P 53698 (NyHKT 2.2) pa3numyaroT:

- aKTMBHbI TEM/IOBU3NOHHBIA METOA; 3aKk/14aeTcs B UCMOMb30BaHWM BHELLUHErO MMMNYybCca, BO30YxXaa-
towero notok Tenna (anddysnto) B OK. Harpes mMoxeT NpoBoauTLCA npu KoHTakTe OK ¢ 06BbekToM Apyroi
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TemnepaTypbl (TENNONPOBOAHOCTL), MPW HarHeTaHWW BO3AyXa WAWN XWAKOCTW B n3genve (KOHBEKLMOHHbIN
Harpes) uau npu Bo3geincteun Ha OK cBETOM MMNYNbCHOW NaMnbl MW NPOXeKTopa {Harpes uU3nyvyeHnem).
OxnaxfeHvne He MeHee ah(PEKTMBHO, HO NPW 3TOM AOCTYNHA TO/bKO Tensionepeaaya v KoHsekums. Eue
O/HOW chopMoOli BHeLLHero BO3AeNCTBUA SBNAETCS LuKMyeckas mexaHudeckas gedopmauns OK. B uenom
o6ueli gna MK sBnseTca uMkmyeckas yactoTa B ananasoHe oT 5 g0 30 y. BeckoHTakTHble MEeTObl MOXHO

NMPUMEHSTb A/151 KOHTPOISI KPYNHOTAGapUTHBIX KOHCTPYKLMIA:

- GECKOHTaKTHbI MeTof, Npu KOTOPOM M3nyvyaemas SHeprus He TpebyeT cpefpl ANs nepefadyn Tenna
OT NCTOYHMKA K noBepxHocTn OK. NS 6eCKOHTaKTHOro Metofa Hanbosiee 4acTo UCNOb3YT Namnbl Harpe-
Ba (MMNy/NbCHblE Nlamrbl WX NPOXEKTOPbI). MIcnonb3ysa HarpeB UsslyyeHMeM, Kak npasuio, nerye noayyunTtb
paBHOMEpPHOEe TEeM/0BOE U3lyYeHre No OTHOCUTE/IbHO 60NbLLOK NoBEpXHOCTW. MeTog Harpesa M3nyvyeHnem
TaKkKe NoAXoAuT AN U3AENNA HenpasubHON (OPMbI WU C HEPOBHO NOBEPXHOCTLIO. KpaTkue cBefeHus o
mMeToAe npuBefeHbl B Tabnuue 8.

Ta6nunya 8 — KpaTtkas nHcopmaumsi 0 Ten10BU3NOHHOM METOAEe HepaspyLualLLero KOHTpons

MpumeHeHne

Bo3mMOXHO 06Hapy-
XeHWNe paccnoeHuit,
HapyLlleHuii agresuu,
nycToT, TPELUWH 1 3a-
NosIHEeHN 0COBEHHO
B TOHKWX MHOTOC/NOIA-
HbIX MaTepuanax.
Mpeaen ToNWWHbI
3aBUCUT OT Koahdhu-
uueHTa Tenaonpo-
BOAHOCTW Nonumep-
HOTO KOMMO3UTHOTO
martepuana, a Takke
Mcnosib3yemMoro
o6opyaoBaHusa 1
meToAa.

Xopowo nogxoant
Ana 6bICTPOro cka-
HUPOBAHUS GOMbLUNX
noBepxHocTeli. MNo-
MCK 30H. nogsepra-
eMblIX AanbHeliwen
60nee TULaTENbHOM
npoBsepke.

Haunnyuywnm 06-
pasom nogxoamt
ONs NOBEpPXHOCTEN
C BbICOKMM K03thhu-
LMEeHTOM M3yyeHns
(koadhpmumneHT oT-
paxeHus). Mnockas
yepHasi NOBEPXHOCTb
obecneumsaeT onTu-
MasnbHble pe3ynbTa-
Thl. TaKXe xopouve
pe3ynbTaTbl MOXHO
nony4nTb Ha 60/1b-
LIMHCTBE MaTOBbIX
NoBEPXHOCTEN.

B0O3MOXHOCTb Ha-
CTPOIiKN 0QHOCTO-
POHHET0 WK ABYCTO-
POHHETO KOHTPONS

MpuHuun peiicTens

MHdpakpacHas
BMaeokamepa
KOHTpONupyeT
pacnpegeneHue
TemnepaTypbl no
BCell NOBEPXHO-
CTU uccnegyemoi
fAeTtann Bo Bpems
unu cpasy nocne
Harpesa (nnu
oxnaxaeHus)
uccnepyemoi
30HbI. Moano-
BEPXHOCTHbIE
fedexTbl BAMAIOT
Ha TennosoW
noTok, co3gasas
N0KanM3oBaH-
Hble U3MeHeHus
TemnepaTypbl Ha
NOBEPXHOCTHU.
BHyTpeHHue
nedekTbl 06Ha-
pyxuBaroTcsi ¢
noMOLL bl TEPMO-

anddysnn.

Tepmoanddysus
MOXET ObITb Bbl-
3BaHa npotue-
Lypoii HarpeBa
(u3nyyeHue,
KOHBEKLMA 1n
NpOBOAMMOCTb)
Unn oxnaxpe-
HUA (KOHBEKUNS
Unn NpoBoAm-
MOCTb). & Takxe
MexaH1u4eckum
BO3AeiicTBremM
(Bn6pauus)

Mpeumyuwecrsa

OTHOCKTESNIbHO
6bICTPbIA (S10-
KanbHoe uccne-
AosaHue). B He-
KOTOPbIX CAy4yasx
AaHHble nccnepo-
BaHUSi CPaBHUMbI
C PEHTreHOBCKUM
UNN yNbTpasBy-
KOBbIM MeToAammn
B onpejenex-
Holl yacTu (Kak
npasuno. 20 %)
BpemeHun o6cne-
A0BaHMA.

WccneposaHune
MOXeT 6bITb
NOSIHOCThIO 6ec-
KOHTaKTHbIM.

He TpebyeTtcs fo-
cTyna K npoTuBO-
NONIOXHOW CTOpOo-
He KOHCTPYKLuW.

O6ecneunBaeT
[ONONHUTENbHbIE
cBeaeHus ans
APYrMX MeTof0B
HepaspyluatoLiero
KOHTPONS.

OTcyTCcTBUE Bpes-
HOTO U3NyYyeHus.

Bonbwoe pas-
Hoo6pasue
BO3MOXHbIX cdpep
npaxkTuyeckoro
nNpUMeHeHus.
MoxeT 6bITb nC-
nosb3oBaH Ha ca-
MbIX pPa3NyHbIX
TenJ0NpoBOAHbIX
maTtepuanax

HepoctaTtku

WHppakpacHoii
Kamepe Heobxoanm
npsMoii 0630p ncnbl-
Tyemoro usgenus, 3a-
30p Heobxoaum Ans
HaBegeHusa dokyca.

HepasHomepHoe
npMMeHeHne Harpesa
NN oxnaxgeHus
MOXeT NMPUBECTM K Ny-
TaHuue Tepmorpadu-
YeCKNX N306paeHuii.

HarpeBaTenbHoe
o6opyposaHue onac-
HO MCNO/b30BaTb

B cpejaax, 6oratbix
ropHYNM.

MoBepXxHOCTHasA KOH-
TpacTHas Temnepary-
pa n3-3a BHYTPEHHUX
nedeKToB aKcno-
HeHunanbHO najaet
C YBE/IMYEHUEM [/1y-
6GUHBI. OrpaHuynBas
nmcnonb3oBaHne 4ns
TOHKUX MHOTOC/OM-
HbIX Matepuanos
(TonwmHoii go 1/3
aoiva).

HeaddpekTuseH ansa
feTanei ¢ nosepx-
HOCTSIMU C HU3KNUM
KoathhnumneHTom
n3nyyeHuns, 3a uc-
KIOYEeHNeM cyyaes
HaHeCceHNs MoKpbITUA
C BbICOKOW n3nyyato-
LLeil CMoCOBHOCTbIO
(Hanpumep.uepHas
mMaToBas TemnepHas
macka)

MpegcTaBnexHue pesynbrarta

WHdpakpacHas kamepa
BbIBOAMT Buaeonsobpaxe-
HMe NOBEPXHOCTHOrO pac-
npegeneHus TemnepaTypsl
UCNbITLIBAEMOTO U3AENUS.
YacToTa kagpoB cocTas-
nset 06bI4HO. 60 My, Jo-
CTYMHbI ApYyrue HacTpoiikn
4yacToTbl kagpoB. HekoTo-
pble kKaMepbl OCHaLLeHbI
aHafIoroBbIM BUAEOBbI-
XOI0M AN18 3anucy n/knu
undposoro Beoga/BbiBoga
AN NOAKMOYEHUS K KOM-
nbloTepy.

[edekTHble 30HbI 0OTOGpa-
XaloT B BUAE N3MEHEHWN
NOBEPXHOCTHOW Temne-
patypbl. Habngaemoi
MH(PaKpacHoO kamepoii.
[na npocmoTpa aTn Kone-
6aHuA TemnepaTypbl pac-
npeseneHbl No LBETHOM
UK NOSlYyTOHOBOM LIKane.

MN306paxeHns BHYTPeH-
HUX fedekToB UMetoT
BPEMEHHbI XapakTep.
Bpems Busyanusauuu,

NWK KOHTpacTa nsobpa-
XeHusA v nocnegytowas
noTeps 4eTKOCTN 3aBUCAT
OT Tennoguanyeckmnx
CBOWCTB Uccneayemoii ge-
Tanm u TennodunnYecknx
CBOICTB fedhekTa, a Takke
oT pasmepa v rny6uHbl
fedekta. B HekoTopbIX
cnyvasx nepenag Tem-
nepartyp o4yeHb cnabblii
n/Mnn KpaTKOBPEMEHHBIA.

MoxeT 6bITb Heobxoanma
cucTeMa xpaHeHus faH-
HbIX W/WNN BONONTHUTENb-
Hast 06paboTka AaHHbIX
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10.2 TMpumeHeHne

10.2.1 O6opypoBaHve 415 TEN0BU3NOHHOTO METOAA MOXET 6bITb O4EHb NPOCTbIM (PYYHOI TENI0BM30P
1 TenaoBas MnyLika) U 04eHb COXHbIM (MONHOCTbIO MHTErpupoBaHHas cucTeMa C KOMMbIOTEPHbIM yrnpaBe-
HVem).

10.2.2 PekomeHayeTCcs UMeTb B Ha/MM4YMM KOHTPOJIbHbI 06paseL, co cBoiicTBaMu, aHanormyHbimu OK.
KoHTponbHbIV 06pasel, Ao/KeH cofepxaTb peasibHble UKW WCKYCCTBEHHblE fedekTbl, pa3Mepbl KOTOPbIX
yAOBNETBOPAOT Tpe6OBAHNAM YyBCTBUTENIbHOCTU TEMIOBU3VOHHOTO KOHTPOIA.

10.2.3 CnepyeTt yuutbiBaTth.

- XapakTepucTuku gedekta (auddy3noHHas cnocobHOCTb, pasmep, rybrHa 3aneraHns);

- XapakTepucTukn Tenosm3opa (4yBCTBUTENBHOCTb, NOI0CA YACTOT, YacToTa KaApoB U T. A4.);

- napameTpbl cbopa 1 XpaHeHus JaHHbIX, a TaKke TOYHOCTb U NMOBTOPSAEMOCTb Pe3y/bTaTos.

10.2.4 K TnuuHbIM gedbektam, onpegensemMbiMm TENI0BU3NOHHbIM METOLO0M, OTHOCATCS MyCTOThI, 3a-
NOSTHEHUS, TPELLMHbI, PACC/IOEHMS U NPUCYTCTBME XUAKNX cpef. Pasmep HavMeHbLLero o6HapyXvnBaemoro
fedekTa orpaHvyeH pacCcTosiHUEM MexXAy TensI0BU30POM U MOBEPXHOCTbIO AeTasn, a Takke MrHOBEHHbIM
nonem o63opa Tennosm3opa. KoHTpacT TemnepaTypsbl, onpegensemMblii Ha NOBEPXHOCTU, IKCMOHEHLMabHO
najaet C yBesimuyeHnem rayouHbl.

10.2.5 KoHTpacT TemMnepaTypbl, Bbi3BaHHbI Hannumem gedektoB B MK. oueHb HeBenwvk. MoaTomy Bax-
HO NMPOBECTU OLLeHKY BO3MOXHOCTE TennoBmM3opa Cc UCNosb30BaHemM KOHTPO/IbHOro obpasua, coAepxallero
NCKYCCTBEHHbIE AedeKTbl.

10.2.6 [laHHblEe KOHTPO/IA MOTYT 6bITb NPefCTaB/eHbl B BUAE O4HOMO N306paxeHns gedekta nnm nocne-
JoBaTeNbHOCTU M306paxeHnii, oTobpaxatlleil passuTve 1 nocnegytolee CHMKEHNE UHTEHCUBHOCTU OTO-
6paxeHns gedekra.

10.2.7 NoBTOPSAEMOCTb pe3y/ibTaToB KOHTPO/IA 3aBUCUT OT UCMO/Ib30BAHHOIO 060pyA0BaHUS Y METOLOB.
Nyywasn nosTopsieMOCTb pe3ysibTaToB AOCTUraeTcs € MOMOLLbI0 aBTOMaTU3MPOBAHHOIO cbopa U XpaHeHus
[aHHbIX, CUHXPOHU3NPOBAHHOIO C MPUMEHEHMEM TEMI0BOro UMMy/ibeca.

10.2.8 MapameTpbl TENIOBM3NOHHOTO KOHTPOS A0/KHbI BbIGUPATLCA B COOTBETCTBMM C AENCTBYOLLEN
HOPMaTUBHOM [OKYMeHTaLumel.

10.3 OrpaHunyeHuns

10.3.1 OpveHTauusa feekta OTHOCUTENIbHO HanpaB/eHNsA TEeN/I0BOro NOTOKa.

10.3.2 rny6uHa 3aneraHnsa feekta 0THOCUTENIbHO paccMaTpuBaemMoil NOBEPXHOCTY U pa3Mep gedek-
Ta OTHOCUTENBLHO NY6UHbI €ro 3as1eraHus.

10.3.3 OTpaxeHune nagatoulein aHeprnn Ha nosepxHocTb OK (mpu ycnosum, 4tTo OK nmeeT oTpaxaroLLyto
NMOBEPXHOCTb) U3-3a OTPaXKEHUS flaMnbl HarpeBa Wan 61m3nexallero ropsayero o6bekTa MoXeT Mellatb UH-
TepnpeTauum TensioBoro nnyyeHns ot OK, XOTS OTAMYMEe COCTOUT B TOM. YTO CUrHasIbl OT A4eDeKTOB UMEIOT
KpaTKOBPEMEHHBI XapakTep, a CUrHasibl 0T MHbIX UCTOYHWKOB (6nM3nexatine ropsyme 06bekTbl) 3a4acTyio
MOCTOSIHHbI.

10.4 Pasmepsbl

10.4.1 Cnoco6HoCTb TEN0BU30pa 06HAPYXMBATb HEGONbLUNE KOHTPACTLI TemnepaTtyp SBAseTca yHk-
uuelt OTHOCUTENBHOTO yrna Mexay noBepxHocTbto OK 1 kamepoli ¢ npsiMbIM yrioM 063opa, 06ecneyrBaoLm
onTumasnbHble pesynbTatbl. Heobxoanmo usberats yrna 063opa 6onee 45° oT Hopmanu.

10.5 TexHuka 6e3onacHoCTH

10.5.1 Mpw npoBefeHWUN TEMIOBU3MOHHONO KOHTPONS cnefyeT pyKoBOACTBOBATbCHA AEWCTBYHOLWMMU B
0TPac/IM HOPMATUBHbLIMU JOKYMEHTaMU UM TEXHUYECKON AOKYMEeHTaumeln no oxpaHe Tpyaa.

10.5.2 TpebyeTcs cobnogeHne npaBua TeXHWKM 6€30MacHOCTV Npu paboTe C INEeKTPUYECKUM U Harpe-
BaTe/IbHbIM 060pyAOBaHNEM.

10.6 HacTpolika n cTaHgapTusaums

10.6.1 VHpakpacHble kamepbl TPEOYOT NEPUOANYECKO NOBTOPHON HaCTpOiikn. Kpome Toro, ansa npo-
BePKN paboTbl kKamepbl MOXHO UCMO/Ib30BaTb KOHTPO/IbHbIE 06pasLibl.

10.6.2 KOHTpO/IbHbIE 06pasLybl AOMKHbI ObITb U3rOTOB/IEHBI U3 TakNX Xe Matepuanos, 4to n OK, n nmetb
Takme xe cBolicTBa. KOHTpoibHble 06pasLibl AO/MKHbI cCoAepXaTb peasnbHble UK NCKYCCTBEHHbIE AedeKTbI.

24



11 YnbTpa3BykoBble MeTOLbl

11.1 O6uwue ceegeHus

FOCT P 56787—2015

11.1.1 YnbTpa3ssykoBble metoabl HK B cootBeTcTBUM ¢ TOCT 18353 (NMpuioxeHne 2) 0OCHOBaHbl Ha pe-
rmcTpauuy 1 aHaaunse napameTpoB YNpyrux BOJH, KOTopble Bo36yxaatTca B OK. YNnbTpas3ByKoBble MeTOAbl
no xapakTtepy B3aumogeincTans ¢ OK 0THOCATCA K aKTUBHbIM MeToAam ¥ OCHOBaHbl Ha M3MEePEeHNN UHTEHCUB-
HOCTM NPOMYCKaeMoro WAy oTpaxaemoro 06bLeKTOM YNbTPasBYKOBOIO curHana. PasnnyHble HecnaoWHOCTH
CNOCO6HbI OTpaxaTtb, paccemsBaTtb W 0CNabNATbL IHEPrUI0 CUrHana. YNbTpasByKOBasi SHEPrusi reHepupyertcs
KOPOTKMMW MMMybCcamy NPy NOMOLLM Nbe303/1eKTpUYecknx npeobpasosBateneii. icnonb3yemMble HacToThbl, Kak
npasu/o, HaxoaATcs B AnanasoHe oT 140 25 MIu. Mpu KOHTpOe yNbTPasByKOBbIMY METOAAMW NPUMEHSIOT
KOHTaKTHblE WM UMMEPCUOHHbIE CMOCOObLI CO3A4aHNs akyCTMUYECKOro KOHTakTa Mexzay npeobpasosaTensmu
n OK. lMockonbKy BO3AyXx He nepefaeT BbICOKME 4acTOThl, A/ 0becrneyeHns cTabuibHOro akycTU4eckoro
KOHTaKTa MCMnosb3yeTcA KOHTaKTHas XWAKOCTb, Hanpumep, Boga wau macno. MNepeg nposegexnnem HK no-
BepxHocTb OK gomkHa 6biTb OuMLieHa OT rpsAsu 1 APYrMX MHOPOZAHbIX YyacTul,. KpaTkue cBefeHus o MeToge
npusefeHsl B Tabnumue 9.

Ta6nuuya 9 — Kpatkas nHdopmauus 06 ynbTpa3BykOBOM MeToAe HepaspyLuatoliero KOHTPos

MpumeHeHre

o6Lwmit
0630p:
O6Hapy-
KnBaet
noanosepx-
KOCTHble U
BHYTPEHHue
nedekTbl.

[ononHu-
TeNlbHble
cBefeHus:
Bo3moxeH
BbIOOP
MeTo/0B
ob6Hapyxe-
HUA pac-
C/I0eHuit

1 Henpo-
Knees B Mo-
NIUMEPHBIX
KOMMO3nT-
HblX MaTe-
puanax.

Bo3moxHO
aBTOMaT-
31poBaH-
HOB CKaHW-
poBaHue
netanem

MpyHUMN aeficTeuns

OCHOBHble CBEfeHNS:
ViMnynbcHas BbICOKOYa-
CTOTHas ynbTpasBykoBas
BOJIHA 3a/laHHOI YacToTbl
BBOAMTCH B UCCnegyemyio
fAeTtanb NOCPeACTBOM fibe-
3039/1E€KTPUYECKOro AaTun-
ka. Ha noBepxHOCTb uccne-
AyeMmoi aetann HaHOCAT
KOHTaKTHYI0 XWUAKOCTb, NO-
3BOJISIOLLYIO OCYLLEeCTBSATh
BBOJ, Y/IbTPa3BYKOBbIX BO/H
HenocpeAcTBEHHO B UC-
cnepyemyto getanb.
[laTuunk rnoxeT Hanpsimyto
KOHTaKTupoBaThb C Mo-
BEPXHOCTbIO UCCeyemMoit
AeTanu uan HaxoanTbCs
Ha onpefefneHHOM pac-
CTOSIHWUM NPV NOTPYXEHUN B
XnAKyto cpegy (MMmepcu-
OHHbI KOHTPOL). M3Meps-
10T aMANTY Ay OTPaXeHHOo-
ro curHana unm Bpems ero
NPOXOXAEeHUs.

[edekTbl, OpUEHTUPOBAH-
Hble NepneHAnKyNsapHO
HanpasfeHunio pacnpocTpa-
HEeHWA BOJHbI, BbI3blBAIOT
ee oTpaxeHue, Taknum
o6pa3om no3sonsAsa onpe-
[enunTb NX OTHOCUTESbHbIE
pasmepbl ¥ pacnosoxeHue
(cm. cTon6ew «MpegcTas-
NeHne pesynbTaToB»).
KoHTposb MOXeT ocyLjecT-
BNATLCA BPYUHYHO UK C
NMOMOLLbIO aBTOMATU3NpPO-
BaHHbIX CUCTEM

MpeumyLecTsa

O6wwnii 0630p:
O6HapyxuBaeT noaso-
BEPXHOCTHble fedekTbl:
NOPUCTOCTb, TPELYUHbI.
MNHOPO/AHbIE BK/OYEHUS,
paccnoeHus u T. 4.

[lononHuTensHble ceoae-
HUA:

BO3MOXeH KOHTPO/Ib C UC-
nosib30BaHMEM NpoAo/ibHbIX.
nonepevyHblX N NOBEPXHOCT-
HbIX BOJIH.

MHoOro4ncneHHble MeToabl, B
TOM YKC/Ie IXO-UMNYIbCHbIN
1 TeHeBOW meTop,.

rny6uHy 3aneraHus gedek-
TOB MOXHO TOYHO U3MEPUT.

Bbicokas 4yBCTBUTE/IbHOCTb
N TOYHOCTb.

MopTaTuBHbIA.
ABTOMaTU3NPOBAHHbLIE
CUCTEMbI MOXHO MCMO/b30-
BaTb ANA fedekrockonun
60nbWNX geTanei.

O6opypoBaHue MOXeT

6bITb Kak MPOCTbIM, Tak 1
[0pOrMm nepeHocHsim. OT
cucTem C npejcrasiieHnem
pe3ynbLTatos B BuAe A-ckaHa
[0 KPYMHbIX NOPTasbHbIX CU-
cTeM C npejcTaB/ieHNeM pe-
3y/bTaToB B BuAe C-ckaHa.
CNoco6HbIX Hakannsatb
60/blUMe 06BEMbI AAHHbIX

HepocTatku

O6wwnii 0630p:
TpebyeT oTHOCU-
TB/IbHO POBHOW
1 rnagkoi no-
BEPXHOCTW.

Xapakrepuctuku
marepuanos
(cocTosiHne
NOBEPXHOCTY.
HanpasneHue
nedekToB)
MOTyT NOBANATb
Ha pesynbTarthl
KOHTpONS.

JononHnTtenb-
Hble CBeAeHus:
TpebyeTcs
NPUMEHSTb
KOHTPO/bHblE
o6pasubl, He-
obxoaumble
0N HaCTPOWKK
o6opyAoBaHua u
oueHkn aedek-
TOB.

Vicnonb3oBaHune
KOHTaKTHO
XUAKOCTU MOXET
npvBecTun K ee
nonagaHuto
BHYTpb nccne-
ayemoii petanu
WAV BO3MOXHO-
My NOr/IOWEeHno
nopucTbIMU
maTepuanamu

Mpeacrasnexve
pesysisTaTos

O6wuit 0630p:
LedekTbl He oTO-
6paxalTcsa n He
3anucbiBalOTCA Ha-
npamyto. fledekTbl
n3mepalTCA NyTem
CpaBHEHUs MOSIoXN-
TeNnbHOW 1 oTpuua-
TeNbHOW amnAnTyf
OTHOCUTENIbHO KOH-
TPONbHOro obpasua.
[laHHble npeacTas-
NeHbl B pasinyHbIX
dopmarax.

[ononHutenbHble
cBefeHus:
JedexTbl oTO-
6paxaroTcs Ha
ocyunnorpamme ¢
yKkasaHuem Bpeme-
HU N amMnanTyabl.
nocne 4yero us-
MepsTCs nyTem
CpaBHEeHUs aMnau-
TYAbl OTPAXEHHOTO
curHana ot gedpekra
C KOHTPO/IbHbIM OT-
paxartenem
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11.2 MeTogbl

1121 OXOMeTof, OCHOBaH Ha u3nyyeHun B OK aKyCTUYECKMX VMMMNY/bCOB, OTPAXEHWN WX OT rpaHuL,
pasfena cpefi v edekToB — HEC/I/IOWHOCTEN. NpueMe OTPaXeHHbIX UMMNY/bCOB U aHasn3e 1x napameTpos
(cm. pucyHok 1).

M3 -- nbe3oanekTpuyecknii npeobpasoBaTenb; 3 - 30HAUPYOLWNIA UMNYNbC; [l — AOHHBIA CUTHAN. O — 3XOCWUTHanN oT fedekTa

PucyHok 1— MpuHLMN BbIsiBNIEHUS Ae(DEKTOB 9XOMETOL0M

11.2.2 TeHeBble METOAbl UM METOAb! NPOXOXAEHNS (CM. PUCYHKM 2—5) OCHOBaHbI Ha HaGMoAeHUN 13-
MeHeHVsi napaMeTpoB npolleauwero Yepe3 OK akycTu4eckoro curHana (CKBO3HOro curHana). Mpu KoHTpose
U3MyyaloLLmnii U NpueMHbIii npeobpasoBaTenin pacnosiaratoT no pasHblie CTOPoHbI 0T OK UM KOHTPOIMPYEMOro
0ro yyacTka (B HEKOTOPbIX MeToAax NpPoXoXAeHusi NpeobpasoBaTeny pacnonaratT ¢ 0gHOI cTopoHbl OK Ha
HEKOTOPOM PacCTOsIHUM ApYr OT Apyra). WHgopmaumio nosyyatoT, n3Mepsisi napameTpbl NPOLeLero oT us-
flyyaTtens K npUemMHUKy curHana.
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nan OnpaBka Tpy6ka

PucyHok 2 — Py4HOI1 TEHeBOI KOHTPO/Ib CO CTPYIiHbIM CNOCOGOM CO3/AaHNs akyCTUYECKOTO KOHTaKTa

PucyHok 3 — Pyu4HoOIl TEHEBOI KOHTPOJ/Ib C UCMO/Ib30BAHUEM KaTsLLUXCSA npeobpasoBarteneii

27



FOCT P 56787—2015

PucyHok 5 — Pyu4HOli TEHEBOW KOHTAKTHbI KOHTPO/b C UCMOMb30BaHNeM ManorabapuTHbIX Npeo6pasoBarteneil.
CHaGXEHHbIX 3/1aCTUYHbIMU NPOTEKTOPaMu

11.3 TpumeHeHue

11.3.1 Pa3mepbl MUHUMasIbHO BbISIBASEMOrO fedekTa npu KOHTposie 6yayT 3aBUCETb OT CrieAyloLwmux
napameTpos:

11.3.1.1 YyBCTBUTE/LHOCTb Y/IbTPA3BYKOBOrO 060pyA0BaHMs.

(1) dunsmyeckne xapakTepucTnku npeobpasosaTeneil.

(2) XapakTepucTuku ycuneHve/lumpuna nponyckaHua npubopa.

11.3.1.2 MaTtepuan OK.

(1) ®unsmyeckue ceoiicTsa.

(2) CocTosiHME NOBEPXHOCTMU.

11.3.1.3 Vicnonb3yemble YacTOTbl (BbICOKME YACTOTbI NMO3BOAIOT BbIABNSATL 60/1€€ MesKne HeCnsoLWHo-
CTW; HMU3KME Y4acTOoTbl NO3BO/IAIOT NPOBOAUTL KOHTPOSb 6051ee ToncTbix OK).

11.3.1.4 OpueHTaums n rnybuHa 3aneraHus gedexra.

11.3.2 3Xx0-MMNY/bCHBIA METOA

11.3.2.1 Mpeumywiectea — MCNO/b30BaHME O4HOrO NpeobpasoBaTtens no3sonseT nposoanTtb HK ¢ oa-
HOCTOPOHHUM focTynom K OK. Paspeliatouias cnoco6HOCTb U YyBCTBUTENIBHOCTb 3X0-UMMY/IbCHOTO MeToAa
3aBUCUT OT XapakTepucTuk npeobpasosaTens.

11.3.2.2 OrpaHnyeHuns. MuHumanbHas TonwmHa OK 3aBUCUT OT METOAMKN KOHTPONS (418 He6oNbLunX
TO/ILMH peKoMeHAyeTCs NpYMEHEHe UMMEPCUOHHOTO BBOAA Y/IbTPa3BYKOBbIX BOJH).
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11.3.3 TeHeBOW MeTopq

11.3.3.1 MNMpeumyLlecTBa. YbTpa3BykoBas aHeprusa npoxoaut yepes OK TO/IbKO OAMH pas. YTo No3BO/IA-
eT NPOBOANTb KOHTPO/b AeTasieil 1 3N1eMEHTOB KOHCTPYKUWI C 60MbLUMM 3aTyxaHWeM ynbTpasByka, a Takke
He60/1bLUIOI TONLWMHBI.

11.3.3.2 OrpaHunyeHus. TpebyeTcs 4OCTyn ¢ ABYX CTOPOH k OK. TpebyeTcs ucnosb3oBaHue crneuuanb-
HbIX OMPaBOK A1 TOYHOrO0 COOCHOrO NO3ULIMOHMPOBaHNA NpeobpasoBarteneil Apyr OTHOCUTENBHO Apyra n ux
COBMECTHOrO nepemellyeHns. Metof He No3BOISIeT onpeaenuTb ry6uHy 3aneraHns gedgexkTos.

11.3.4 Wcnonb3oBaHWe KOHTaKTHbIX CNOCO60B CO3faHUA aKyCTMYeCKOro KOHTakTa

11.3.4.1 MpeumyuiectBa. Vcnonb3oBaHne HeAOpOroro 060pyfoBaHNs. BO3MOXHO NpUMeEHEeHVe KoM-
NakTHOro 060pyaoBaHMs, paboTatoLwero ot 6aTapei unm akkymynsiTopoB. TakMe MeToAVKN UCMOMb3YTCS AN
onpegeneHuns rnyouHbl 3aneraHns fedekToB 3X0-UMNY/IbCHBIM MEeTOLOM MNoc/e UX O6HapYXeHNs TeHEeBbIM
MeTofoM. MeToAMKN, UCMOb3YHoLMe KOHTaKTHbIe CNoCco6bl CO34aHNsA aKyCTUYEeCKOro KOHTakTa, NpUMEHSIoT
[ONS OLEHKN NOBpexXaeHni feTtaneil u aNemMeHToB KOHCTpYKuuii us MK.

11.3.4.2 OrpaHuyeHuns. HepoBHasi noBepxHOCTb OK MOXeT cTaTb NPUYMHON paccemBaHus W NoraoLe-
HMA Y3-aHepruu. noaTomy Heob6XxoAuMMmOo, YTO6bl NOBEPXHOCTb Oblfa POBHON. ¥Y3-3Hepruio HeBO3MOXHO cdo-
KycvmpoBaTb 717 NOMyYeHust Nyyllein paspeluarolieil cnocobHOCTM 1 YyBCTBUTENIbHOCTM (TPYAHO YnpaBnaTb
dopmoli n HanpaBneHvem Y3-nyyka). MpeobpaszoBareny NogBepraT N3HOCY M TPeOYIOT Nepuoauyeckoil 3a-
MeHbl. YyBCTBUTENBHOCTb — MepeMeHHas BenMuMHa, 3aBucsLLas OT CBOWCTBA WM KONMYECTBa KOHTaKTHOM
XUAKOCTW.

11.3.5 Wcnonb3oBaHMe MMMEPCUOHHOTO cnocoba co3faHMs akycTMYeCcKOro KOoHTakTa

11.3.5.1 Mpeumywectsa. MNo3BonseT hokycnpoBaTb U cobupatb ¥3-aHepruto Ha OK. TeM cambiM yBe-
iMunBas paspeluaroLlyto CnoCo6HOCTb U YyBCTBUTENBbHOCTL. Obneryaet HK HepaBHOMepHO 06paboTaHHbIX
dhacoHHbIX feTaneii n obecneynBaeT /yuLly0 aBTOMAaTU3aLMio NpoLecca KOHTPOA U 3anncb pesybTaTos.

11.3.5.2 OrpaHnyeHus. Ana 6onblwinvHcTBa MK He gonyckaeTcs UX NOSIHOe NOrpyXeHne B UMMEPCUOH-
Hyto BaHHy. Pasmepbl OK orpaHuumBaloTca pasmepoM MMMepPCUOHHON BaHHbI, a 06opyaoBaHne 6onee [opo-
rocTosiliee. 4em TO. KOTOPOE WUCMOJ/Ib3YeTCA A/1 KOHTaKTHbIX MEeTOA0B.

11.3.6 HK axo-meTOo40M 1 TEHEBLIM METOAO0M OCYLLECTBNAETCA C UCNONb30BaHUEM METOAMK KOHTPO/IA,
TEXHONOTMYECKNX PeKOMeHaLnii, NPON3BOACTBEHHbIX MHCTPYKLUI, PYKOBOAALLMX TEXHUYECKNX MaTepnasios,
paspaboTaHHbIx B cooTBeTcTBUM ¢ TOCT 20415 (pasgen 2).

11.3.7 Pa3smopsbl

11.3.7.1 Ecnu OK gocTaTo4yHo TOMCThIN AN TOro, YTO6bl pa3genntb nocnefoBaTesibHble JOHHbIE 0Tpa-
XEHWSA. TO peKOMeHAyeTCcs NPYMEHATb 9X0-UMMYbCHbI METOA C O4HUM COBMELLEHHbIM NpeobpasoBaTtesiem.
Ecnn OK gocTaTouyHO TOHKUIA UM HabnoaaeTcsl 3HaunTebHoe 3aTyxaHue Y3-BosiH B MaTepuane OK. To pe-
KOMeHAyeTCs NPUMEHSATb TEHEBO MeTOA C ABYMS npeobpasoBaTensiMu.

11.3.7.2 Mpn nUcnonb3oBaHMN KOHTAKTHOTO 3XO0-MMMY/IbCHOrO MeTo4a HeoO6X0AMMO yuuTbiBaTb reome-
Tpuyeckue napameTpbl 3aKpyrneHHbIX NOBEpPXHOCTeN. Hanpumep, npy KOHTPO/sEe NOBEPXHOCTEN, MMEILUX
paguyc kpveu3Hbl oT 100 go 130 mm nnun 6onee, AN HACTPOWKM MOTYT GbiTb UCMO/b30BaHbI KOHTPOJIbHbIE
06pasLbl C NJI0CKOV NOBEPXHOCTLIO. MNPy KOHTPOsIe MOBEPXHOCTEN, UMELMX pagnyc KpMBu3Hel meHee 100—
130 MM. He06X0AMMO UCMOMNb30BaTb KOHTPOJbHbIE 06pasLbl C TakMMU Xe pagnycaMu KpUBU3HbI, €C/N He
yKasaHo MHoe.

11.3.7.3 MosepxHocTb OK go/mkHa 6bITb OJHOPOAHON, 6€3 3arpA3HeHn, KOTopble MOTYT OKa3blBaTb B/U-
SIHNEe Ha aKyCTMUYEeCKMA KOHTaKT Mexay npeobpasosatenem n OK.

11.3.7.4 lMpu cpaBHEHUN BEMYMHBI 3aTyxaHns B pa3nuyHbix OK n3 IMK. atn OK fo/kHbI 6bITb reomMeTpu-
Yyeckn NoJo6HbIMKU, TaKke f0/MKHbI ObITb OANHAKOBbI U UCNONb3yeMas MeToauka, n npeobpasosartesnu.

11.4  TexHuka 6e30nacHoOCTU

Mpv npoBeaeHUn paboT HEO6XOAMMO MPUHSATL Mepbl NPefoCTOPOXHOCTH, UCKToYatoLLE BO3MOXHOCTb
NopaXxeHUsi KOHTPOsiepa 3/IEKTPUYECKUM TOKOM.

11.5 HacTpolika n ctaHgapTusaumsa

11.5.1 Heobxoaumble npoueaypbl ¥ NEPUOANYHOCTL NPOBEAEHNSA NOBEPOK AeEKTOCKONMYECKOro 060-
pyAoBaHusa YyTBEPXKAAIOTCA Cneunann3mpoBaHHbIMy opraHmsaumsamu.

11.5.2 ins HacTpoiikn o6opyfoBaHNs HEOGXOAMMO N3rOTOB/IEHWNE KOHTPO/IbHLIX 06pa3L0B U3 AEHTUNY-
Horo OK maTtepuana ¢ KOHTPO/IbHbIMU OTpaXaTensiMu U3BECTHOro pasmMepa.

11.5.3 Ans HacTpolikn 060py[oBaHMsa MOXHO ucnonb3osate AP/[-avarpammel.
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12 Bwu3yasibHO-U3MEpPUTE/IbHbIN METOop,

12.1 O6uime ceegeHuns

12.1.1 BusyasibHO-U3MEpPUTENbHbI KOHTPO/Ib — OAWH U3 MeTogoB HK ontmyeckoro Buga. OH OCHO-
BaH Ha NoslyyeHun nepeBuYHOl MHpopmalmn 06 OK npu BU3yasibHOM HabAAEHUN UKW C MOMOLLbIO OnTHYe-
CKMX NPN6GOPOB 1 CPeACTB U3MEPEHWl. TO OpraHoNENTUYECKU KOHTPO/b, T. €. BOCNPVHUMAaEMbI opraHamm
4yyBCTB (OpraHamu 3peHus). CBeToBble 06pasbl pacno3HaTCA Yesl0BEYECKMM [1a30M B KayecTBe /IMHWIA, ns-
TEH. rpaHeli, TeHel, LUBETOBbIX TOHOB, HanpaBneHWil n/uayn Tovek oTcueTa B Npegenax nons 3peHus. 3arem
BM3yaslbHOE HabfeHe No NamMsAT CPaBHUBAIOT C paHee cAeflaHHbIMU HabNIAEHNAMU, U onpeaensaTcs
oT/INYMA Nno hopme, CTPYKTYpe U LBETY.

B 605bWWHCTBE CNyYaeB BU3YasibHO-M3MEPUTESbHbIA KOHTPO/Ib MOXET ObITb Y/yULLEH U AOMNOJTHEH My-
TeM UCMNOJIb30BaHUS 3epkasl, peareHToB, YBe/IMUYNTE NbHbIX CTEKOS, GOPOCKOMOB. OCBETUTESIbHLIX MPUOOPOB 1

nprvbopoB AN 06paboTkn n3obpaxeHuii. Kpatkne ceBegeHns o MeToge npveefeHsl B Tabnuue 10.

Ta6nuya 10— KpaTkas nHopmaumsa 0 BU3yasbHO-U3MepPUTENbLHOM MeToAe HepaspyLlatoLwero KOHTpons

MprmeHeHne

MpumeHsaoT 4Na npo-
BEPKM NOBEPXHOCTeN Ha
Hasmyme ycTanocTHbIX
TPELWWH, YAapHbIX No-
BPEXAEHWIA. TOUEYHOW
Koppo3uu, nNycToT, nop,
BK/IOUEHUIA, a Takke ANs
OLLEHKWN YMCTOTbl NOBEPX-
HOCTW.

MpUMeHSIIOT BO Bpems
TEXHO/IOTNYECKOTo U Npo-
M3BOACTBEHHOIO LKA
4ns obecneyeHns kaue-
cTBa M3penus.

Mpy NCNoMb30BaHUM BME-
CTe C MeXaHW4eckuMm ns-
MEpPEeHUSIMWN MOXET Npu-
MEHATLCS 419 NPOBEPKM
pasMepoB 1 AOMNYCKOB.

MpPVUMEHSIIOT BO Bpems
aHanusa geeKTos,
Hanpumep, 4151 OLEHKU
LBETOBbIX U3MEHEHUIA,
BbI3BaHHbIX NEPErPEeBOM,
OKUC/IEHUEM U T. 4.

MpUMEHSIIOT BO Bpems
KOHTPOSi B npouec-

ce akcnayartauyuu gns
onpegenexHnsa aedekTos
UAN HeoJHoOpOoAHOCTEl, a
TaKkxe s KOHTPONA X
yBenm4YeHns

MpuHUMN aeiicTens

CBeToBblE U30-
6paxeHunsa pac-
nosHatTCcsa Yesno-
BEeYeckuM Tasom
B KayecTBe
NUHWIA.NATEH,
rpaHeil, TeHen,
LiBETOBbIX TOHOB,
HanpaBneHuii n
ToYyek oTcyeTa B
npegenax nons
3peHus. 3arem
BU3yasibHoe
Hab6nwaeHne no
namsTu cpaBHu-
BaeTCs C paHee
cAenaHHbIMU
HabnaeHnsMu,
1 onpegensioTcs
oTAnuKa no dop-
Me. CTPYKType n
uBety

MpenmyLiectsa

MoxeT npego-
CcTaBNATb
KayecTBEHHble
pesynbTaTbl Ha-
MHOro 6bicTpee,
yem gpyrme
MeToAbl Hepas-
pywatoLiero
KOHTpONS.

MoxHo BbINoN-
HATb 6e3 Kakoro-
nn6o annapara.

Heobxoanmoe
obopyfoBaHue
06bIYHO ABNAET-
€A AoporocTo-
AWMM (Hanpu-
mep, 3epkana,
6opockonbl 1
yBENNUUTENb-
Hble NpnM6opsbl)

Hepoctatkn

HeuyBCTBUTENBHOCTb K
06bEeMHbIM CBOCTBaM ©
XapakTepucTmkam.

Henb3s npoBepATb CNOX-
Hbl€ CTPYKTYpbI C Bbl-
eMKOI 1N BHYTPEHHUMU
NOBEPXHOCTAMMU.

3aB1UCUMOCTb OT KOHTPO-
nepa (oTanyne B ocTpoTe
3peHusn).

Ans ctaHpgapTusayuu pe-
3y/NbTaToOB PEKOMEHAYIOT
nepuoanyeckne nposep-
KW OCTPOTbI 3peHUsi.
TsXeno ycTaHoBUTb OT-
nnynsa gnsa nofo6HbIX NMo
chopmMe n LBeTy 06bek-
TOB 1nn o6pasLoB..

YcTaHoBneHue LBeTo-
BOrO OT/INYNA 0ObIYHO
HaMHOro c/oXxHee, 4em
ycTaHOB/IeHUe reo-
MEeTPUYECKOro oTanyns
obpasua.

Mownck cnoxHbIx gedek-
TOB 3aHMMaeT 6onblue
BPEMEHWU, YeM TOUEYHbIX
nedekros.

Nlerye ycTaHOBUTL Ha-
nuune gedekta, Yem ero
oTcyTCTBME

MNpepcrasneHne
pe3ynbTaTtoB

Bupgy Toro, uto
BUIHO HEyCcTOi-
4ynBoOe CBETOBOE
n3o6paxeHue, Wmn-
POKO ncrnonb3yeTcs
neyatHas JOKYMeH-
Tauus B Buge oto-
rpaduit Ha ocHoBe
hoTONNEHKN NN
BMAe03anmcu.

doTorpacum Ha
OCHOBE NJIeHKN CO
cnabbim yBenunye-
HWEeM UCMO/b3yT
ANA JOKYMEHTH-
poBaHusi HapyLue-
HWI CNNOWHOCTN
NOBEPXHOCTH, &
BMAE03anuncb nc-
nonb3yeTcs Ans
[OKyMeHTUpoBa-
HWUA HeAOCTYMHbIX
y4yacTKoB, B YacT-
HOCTU Npn nepeme-
LeHUn ycTpoiicTBa
o6paboTkn n3obpa-
XEHUI B Hefo-
CTyMHbIE y4acTkn

C BK/IIOYEHHOW
BMeokamepori

12.2 TpumeHeHune

122.1 Bun3yanbHo-n3mepuTenbHblin meTog HK. ocyLiecTBNAeMblil OMNbITHbIM KOHTPONIEPOM, ABNSETCA O4-
HVM M3 CaMblX BaXHbIX U B TO Xe BpeMs npocTbix Metofos HK. OH sBMseTcs HefoporuMm, yHuBepcasbHbIM
cnocobomM MOATBEPXAEHUS COOTBETCTBUA KOHTPOMPYEMbIX AeTasieil U 9/1IEMEHTOB KOHCTPYKUUA NpOon3BOA-
CTBEHHBIM 1 3KCNyaTalMOHHbIM NapameTpam 1 OTCYTCTBUSA Ha HUX MEXaHUYECKUX U UHbIX NOBPEXAEHWIA.
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12.2.2 Busyanbmo-u3mepuTenbHblii MeTos HK BkoYaeT KauecTBEHHBbI KOHTPO/b hrU3nyeckoro cocTo-
AHUA JeTanu UM afieMeHTa KOHCTpyKuun n3 MK ¢ uenbio onpefeneHns sSBHbIX AedekToB uan HapyLueHus
CMNJ/IOWHOCTW, OAHAKO MOXeT TpeboBaTb OKOHYATENIbHOTO NOATBEPXAEHNSA APYTMMY paspyLualoWmMMn Uan He-
paspylialwmmMm MeTogamn Toro, YTo AeTasb WM KOHCTPYKLMA COOTBETCTBYET TpeboBaHUAM TexHonornye-
CKOro YepTexa v He 6blna nojBepxXeHa HUKakvuM MexXaHU4YeCKUM NOBPeXAeHNAM.

12.2.3 BusyanbHo-n3meputenbHblii Metog HK ncnonb3yetcsa Ans o6HapyXeHus TpelwuH, NoBepXHOCT-
HbIX paccnoeHwuit, ny3blpei, BMATWH, MHOPOLHbLIX BK/OYEHWI, MOBEPXHOCTHbIX Aedhopmaunii, YncToTbl no-
BEPXHOCTU, Pa3pbIBOB BOSIOKOH U/IN CKNaLOK.

12.2.4 MonHbllii BU3yanbHO-U3MEPUTENIbHBIA KOHTPOIb MOXET BK/10YaTb aHain3 AaHHbIX U CBEAEHWN,
UmetoLmx oTHowweHne K OKana NpoBepku Nx COOTBETCTBMUS. B HEKOTOPbIX CNyYasXx fAaHHbI aHanu3 BbINoJHS-
0T KOHTPONEPOM, 3aKpensieHHbIM 3a KOHKPETHLIM Y4aCcTKOM Npou3BOACTBa. MO/HbIA KOHTPOb C OTOPaKOBKOL
U3aennii BbIMOMHAETCA KBa/IM(PULMPOBAHHLIM aTTeCcTOBaHHbLIM N0 AAaHHOMY MeToAdy cneuuanucTom. Kave-
CTBEHHOE onucaHue Nt bbix 06HaPYKEeHHbIX AeeKTOB (TPELUH, PacC/ioeHNi, ny3bipei, BMSATVH, BKIHOUYEHNI,
Aedhopmaumii 1 T. A.) [O/DKHO ObITb NpeAcTaBNeHO BMECTe C COOTBETCTBYHOLWMUMY KONMMYECTBEHHbIMU Xapak-
TepucTukamm (pacnonoxeHue, KoM4ecTBo, pasmep, knaccudukaums no pasmepy). PesynbTaTbl KOHTPOS
0hopMAAT (PEKOMEHAYIOT 0POPMNATL) C NPUNOXEHNEM DOTO- U/MNKN BUAEOMATEPUAOoB.

12.2.5 MNpeunmywectsa M 06s1acTb NPUMEHEHUS

12.2.5.1 BusyanbHO-U3MepuTE/bHbI MeToA 06ecneymBaeT onepaTnBHbI KOHTPOb KOHCTPYKLMiA 13 MK
ANA NOATBEPXAEHNA X COOTBETCTBUSA MpeabsABnseMbiM TpeboBaHWAM. [aHHbIi MeTon noATBepXAaeT Ha-
inyne uam OTCYTCTBME MeXaHuuyeckux nospexgeHunii. 3toT meTtod HK gononHawT gpyrumu metogamun HK ¢
Lefbio Nyyllero NOHNMaHus Xapakrepa BbiSiB/IEHHbIX AeeKToB.

12.2.5.2 BusyanbHO-U3MepUTE/bHBIA METOZ BbIMOHAT cpasy nocsie NpovM3BoACTBa AeTanu unu ane-
MeHTa KOHCTPYKLMK, 06bIYHO 6€3 MCNOo/b30BaHNsA BCOMOraTesibHbIX CPeACTB YBENNYEHNS C Lieflbio BbisB/e-
HWA CKNafoK, MOBEPXHOCTHbLIX PACC/IOEHWIA U NYCTOT, TPELUH U T. 4.

12.2.5.3 Ecnu npoBogAaT HK getanei nnm aneMeHToB KOHCTPYKLMiA 13 MK ¢ noaynpo3payHoin MaTpulei,
BHYTPEHHWE NyCTOTbl MOXHO 06HaPYXWTb NyTEM NPOCBEYNBAHUS CTPYKTYPbl CBETOM BbICOKOW MHTEHCUBHOCTY.

12.2.5.4 BusyanbHO-U3MepPUTE/bHbIA MeTof HeO6X0AUMO NPUMEHSITL B MPOLECCE 3KCMayaTtauun ans
AeTanei 1 aneMeHTOB KOHCTPYKUUiA 13 MK. nogBepXeHHbIX BO3AENCTBUIO KNMMaTuyeckmx hakTtopos, Tenso-
BbIX pAIyKTYaLuii 1 yaapHbIX NoBpexaeHnin. 3T Bo3AeicTBna MOryT NpUBeCTy K 06pa3oBaHmni0 PacC/OeHWi,
pacTpeckuBaHuii 1 T. A. Mocne BU3yaslbHO-U3MEPUTESILHOTO KOHTPO/SE HEO6XO0AMMO WMCNO/b30BaHNe APYIux
meTtogos HK.

12.2.6 OrpaHunyeHus

12.2.6.1 HeuyBCTBUTE/IbLHOCTL K 06bEMHbBIM CBOCTBAM W xapakrtepuctmkam. JToT meTod HK He paet
nHchopmaumun o rnybuHe n pasmepe gedektoB. MeTos cnegyeTt NPUMEHATb C AOMOMHUTENbHBIMU MeTohamun
HK gns nydwero noHMmaHus xapaktepa obHapyxuBaemblx fedekTos. [ NpoBeAeHUs BU3YaslbHOrO KOH-
TpoNsi He06Xx0AMMO MOHMMATbL NPOU3BOACTBEHHBIN NpoLecc u gonycTuMble noepexiweHns OK.

12.2.6.2 HeBbICOKas MOBTOPAEMOCTb ¥ 60/bLIAA NOrPELIHOCTb Pe3y/ibTaToB KOHTPONA BCAELCTBUE WH-
AvBuayanbHbIX 0CO6EHHOCTEN KOHTPOIEPOB — 6/IM30PYKOCTb U AaIbHO30PKOCTb, BOCNPUSATUE TNYyOUHbI, ne-
pudepryeckoe n CTepeocKonuyeckoe 3peHne n . 4.

12.3 Pa3mepsl

Mpu uccnegosaHMm 6oNbLINX MO NAOWAAM YYaCTKOB 60/blUee 3HayeHne umetoT adychbekTol nepudepu-
4YeCcKOro 3peHusi, KOTopble MOTYT U3MEHSATb KOHTPACT U LBET, @ TakKe BOCNpUATME TNyOUHBI.

12.4 TexHuka 6e30nacHoOCTU

YuuTtbiBas pasHoo6pasvie 3agad, TUMOB OCBELLEHUS U CBSA3AHHYI0 C HUMU HArpy3Ky Ha opraHbl 3peHusi,
OYeHb BaXHO MPUHUMATb BO BHUMaHWE BO3MOXHOE MOSIB/IEHVE 4,O/ITOBPEMEHHbIX 3P EKTOB, BANUSIOLLMX HA
OCTPOTY 3peHus.

12.5 HacTpoiika n ctaHgapTusaymsa

12.5.1 KoHTponepbl, NPOBOASLIME BU3YyasIbHO-U3MEPUTESbHbLIA KOHTPO/b, AOMXHbI MEPUOANYECKU
npoXoAuTb cepTudmkaunio 4na NoATBePXAeHNS TpebyemMoro ypoBHSI €CTECTBEHHON WM KOPPUTMPOBAHHOW
OCTPOTbI 3peHusi, 0c06eHHO nNpu npoBedeHnn HK fetaneit N 31eMeHTOB KOHCTPYKLWIA, NCNOMb3yeMbIX B aBu-
aLMOHHOW NPOMBILLIEHHOCTMU.

12.5.2 MepcoHan, NpoBoAALnii BU3yasibHO-N3MepPUTEbHbIA KOHTPOSb, JOKEH ObiTb 06Yy4YeH 1 atTe-
cToBaH B 06nactu koHTpons K.
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12.5.3 MNpwv npoBefeHnn BU3yanbHO-U3MEPUTETbHOTO KOHTPONS HEO6XOAMMO NPUHUMAaTb BO BHUMaHWE
Takve haKkTopbl, Kak npasu/ibHOE MOIOXEHWe, perynnpoBaHune yrna 3peHus, Hagnexatllee ocselleHme (4eno-
BEYEeCKWii rnas onTuMasibHO PYHKLMOHMPYET Npu eCTeCTBEHHOM AHEBHOM OCBELLLEHUW) 1 Ap.

12.5.4 NMpu HK 3epkanbHbIx (OTpaxaroLwmnx) NoBepxXHOCTe OCMOTP NPOBOAAT MOJA YI/I0M, He NpeBbllla-
towum 45°. Mpu HK He3epkasibHbIX NOBEPXHOCTEN PEKOMEHAYEMbIIA Yron 3peHNs [O/IHKEH COCTaBNATb NPSAMOL
yron ¢ ocMaTpMBaemMoi NOBEPXHOCTbIO.

12.5.5 HeBbICOKas NOBTOPSAEMOCTb 1 60/bLIasA NOrPeLIHOCTb Pe3yNbTaToB KOHTPOASA AO/MKHbI ObITb CBE-
[AeHbl K MUHUMYMY W YCTpaHeHb! C MOMOLLbHO COOTBETCTBYOLUUX NPOrpaMMm obyyeHus u ceptuchnkauun. Ans
TOr0 4YTO6bl MAKCUManbHO CHU3WUTb MOrPELIHOCTN, HEOOXOAMMO BHeApWTb CTaHAAPTU3UPOBAHHbLIN NOPAJA0K
nposefeHns BU3yasibHO-U3MepPUTENLHOro KOHTPOSIS.

12.5.6 BusyasibHO-M3MepuTEbHbI KOHTPO/b NPOBOAAT (HEO6XOAMMO NPOBOAMUTL) HAa PaccTosiHUK oT 25
00 60 cm oT OK.

12.5.7 MNpu yBennyeHnn pacctosaHnsa ot OK 3HauUMTEeNbHO CHMXAETCS Kak OCTpOoTa Yenl0BeYecKoro 3pe-
HUS, TaK 1 paspeLleHne 3NeKTPOHHOro 060pyAoBaHNsA, hopMUpYIOLLLETo N306paxeHwue.

12.5.8 ICTOUYHMK €CTECTBEHHOTO UM UCKYCCTBEHHOTO CBETA A0/MKEH ObiTb COOTBETCTBYIOLLEN OCBELLEH-
HOCTW 1 cnekTpa. B 60MbINHCTBE CNyYyaeB PEKOMEHA0BaHO OCBeLLeHne NamMnoli HakanueaHus. Ansa oblero
BM3yaslbHO-U3MEPUTESIbHOTO KOHTPOIA MUHUMasIbHas OCBELLEHHOCTb [0/KHa cocTasnaTe 160 nk. Ana uc-
NbITaHUS Ha NPeAesibHOM pexume Wan KOHTPOAA Mesnkux Aetaneil MUHUManbHas WHTEHCMBHOCTb AO/hKHA
coctasnATb 500 fk.

12.5.9 ins uccnefoBaHUst OCTPOTLI 3pEHNA pekoMeHAylTca Tabnuubl, npeacTasnsaowme coboin vep-
Hble CUMBOJIbI UM GYykBbI Ha 6€/10M MaTtoBOM (POHE U OCBeljaeMble KOMHATHbIM CBETOM, AOCTATOYHLIM A1A
obecneyeHns apkocTu choHa Tabnuubl Ao (85 + 5) ka/m2.
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MpunoxeHue JA
(cnpaBoyHoeE)

OpuUrnHanbHbI TEKCT HEBKOYEHHbIX CTPYKTYPHbIX 3/1EMEHTOB
OA.1
1. O6nacTb NpUMeHeHns

12 B gaHHOM cTaHAapTe He yKa3aHbl KpUTepuu NpueMKku-oTopakoBku, 1 OH He NMpeAHasHayeH Ans NCNOob30BaHUSA
B KayecTBe Cpe/cTBa A5 YTBEPXAEHNA KOMMNO3UTHbLIX MaTepuasnos UK KOMMNOHEHTOB A1 MPUMEHEHUS.

1.4 LleHHOCTb @HHOrO cTaHgapTa 3ak/yaeTcs B NoAPO6HbIX ONncaHnax o6Lmnx npoueayp n pasgenos «3HaveHne
1 NpYMeHeHne» ANnA pa3paboTaHHbIX METOA0B HepaspyLalLwmnx UCNbITaHN NPUMEHUTENIbHO K KOMMO3UTHLIM MaTepua-
nam ¢ nosMmepHoin matpuueii. MpueegeHa fononHUTeNbHAsA MHOPMAaLMA N0 UCMO/Ib30BAHUIO AEeNCTBYOLWNX AOKYMEH-
TOB. OTHOCALUXCA K CTaHAAPTY (aKLEeHT AenaeTcs Ha NPUMEHUMbIX CTaHjapTax, MeToAukax n MeTogax HepaspyLiarLnx
ncnbeiTaHnii Komnteta ASTM EO07 no HepaspyLualLwmM NcnbiTaHnam), pasmMepamM, 6€30nacHOCTU 1 onacHbIM paktopam, u
nHdopMaLun No maTepuasibHbIM aTasioHam.

1.5 ins obecneyeHna Haanexaliero NCnoNb30BaHNS HOPMATUBHbIX JOKYMEHTOB, OTHOCALLMXCA K CTaHAapTy, ecTb
Npu3HaHHbIe crneynanncTbl No HepaspyLlalwmM UCNbITAHUSAM, KOTOPblEe aTTecToBaHbl B COOTBETCTBUMU C TEXHUYECKUMU
TpeboBaHMAMY NPOMBILLIEHHOCTN Y KOMNAHWW B YacTy Hepaspylawlnx ncnoitaHnii. Heobxogumo, 4Tobbl cneymanmuct
no HepaspyLwatLnm UCTbITAHUAM NPUHUMan yyacTue B pa3paboTke KOMMNOHEHTOB KOMMO3UTHbLIX MaTepuasos, KOHTpose
KayecTBa, TEXHNYECKOM KOHTPO/ie B Npouecce aKcnayaTtaunm uam oCMoTpe NoBpexaeHus.

1.6 B gaHHOM cTaHgapTe NpuUBEAEHO KpaTkoe onucaHue MeTOA0B HepaspylualolnxX UCMbITaHWi ANS BOSIOKOH-
HbIX KOMMO3UTOB ¥ KOMMNO3MTOB C MO/IMMEPHON MaTpuLei, apMUPOBaHHbIX BOJIOKHOM. PaccmatpuBaemble KOMMNO3UTHbIE
maTepuasibl B OCHOBHOM SIB/IIIOTCA KOMMO3UTHLIMW Martepuanamu C cofepxaHuem BblCOKOMOAY/bHbIX [6onee 20 Ma
(3 - 106 cbyHT/at0iMM2)] BONOKOH. Oco60€ BHMMaHMe yaensaoT KOMNO3UTHLIM MaTeprasniaM, apMUPOBaHHbIM HENPEPbIBHLIM
(B NPOTUBOMONOXHOCTbL NPEPLIBUCTOMY) BO/IOKHOM.

1.7 HactosAwwmii ctaHAapT NPYMEHSAT K KOMNO3MTHBIM Matepuanam ¢ NoNIMMeEPHOW MaTpuLeil, KoTopble cogepxar
6e3 orpaHnyeHns GucmaneuMmugHyto. anokcuaHyo, heHonoanbAaerngHyo. NnoanaMmnarHyo/noNMUMULHY0. NoanbeHsnmm-
[a30MbHY0. NOAMAIMUPHYIO (TEPMOAKTVBHYIO M TEPMOMAACTUYHYI0), MOANIPUPHYIO/TIONNIONPIOUPKETOHHHYIO, NOAN-
APUPHYO/NONUNMUAHYIO. NONUUMUAHYIO (TEPMOAKTUBHYIO Y TepMONNAcTUYHYI0), NonudeHnneH/nonncynb@uaHyo nam
nosMcyb(OHOBYIO MaTpULLy: 1 a/lloMOOKCUHOB. apaMmuHoe. 60pHoe, yrnepofHoe CTEK/T0BOSIOKHO, KBapLeBoe Uan kap-
6UA0KpEMHEBOE BOJIOKHO.

1.8 KomnosuTHble maTepuasbl, pacCMaTpuBaemMble B HACTOSLWEM CTaHAapTe, BKOYAT Of4HOHanpaB/eHHbIe Cou,
nepekpecTHO-apMVpOBaHHbIE CMIOUCTbIE MaTepuasbl, CIONCTble MaTepuasibl C pasHoHanpaB/ieHHOW yknafkoli cnoes n
KOHCTPYKLUMW TUNa «C3HABUY». KOMNOHEHTbI KOMMNO3WUTHbIX MaTepranos, BbIMO/IHEHHbIE U3 HUX. BK/IKOYAIOT COCYAbl BbICO-
KOro faBfneHns ¢ ounaMeHTHON HaMOTKO BO/IOKHA, MOBEPXHOCTW ynpaB/iieHNs NoMeTOM U pas/iMyHble KOHCTPYKLUKN U3
KOMMO3WTHOro MaTepuana.

1.9 BennuuHbl, ykazaHHble B egnHuyax CY. B HacTosLeM CTaHJapTe cuuTalT HoOpMaTUBHbIMU. BennynHbl, ykasaH-
Hble B KPYI/bIX CKOOKaxX, NpMBefeHbl NCKAIOUYNTENbHO ANA MHopMaLnn.

1.10 HacToswwmii cTaHAapT He NpeTeHAyeT Ha MOSIHOTY onucaHua Bcex Mep 6e30nMacHOCTU, CBA3aHHbIX C ero npu-
MEHEHMEeM. eCc/in TakoBble UMelTCcA. Bca OTBETCTBEHHOCTb 3a YCTAHOB/IEHVWE COOTBETCTBYIOLLMX NPaBW/ TEXHUKM 6e3-
0nacHoOCTU 1 Mep Mo OXpaHe 3[0p0BbsA, a Takxe onpejeneHvie npeaesios NPUMEHUMOCTU pernaMeHToB nepej HavyaaoM
MCnonb30BaHMA AAaHHOro cTaHJapTa /IeXUT Ha nosb3oBartesie cTaHgapra.

OA.2
2. HopmaTuBHbIE CChI/IKU

2.1 CtaHgapTtbl ASTM

C274 MHOrocnoiHble KOHCTPYKLWUN TUNa «C3HABUY». TepMUHbI

D3878 KomnosuTtHble matepuarsbl. TepMUHbI

E543 TexHunueckne ycnosus AN OpraHnsalnii, BbINOMHAKLWMX HEP33pYyLLAOLWLMe UChbITaHNS

E1316 Hepa3spyLwawmnii KOHTPONb. TepMuHbI

2.2 Ctanpgapt ASNT

SNT-TC-1A PekomeHayemas mMeToAuka KBanudukauuy n atrectauun nepcoHasna, BbIMOHAOWEro Hepaspylato-
e ucnblTaHns

2.3 Mpunoxexnnsa ASTM

Bnok HarpyxeHnsa ByfnkaHusaunoHHoro npecca (13 ueptexeit)

OA.3
3. TepmuHbI 1 onpegeneHns

3.2 Onpepgenenuns. OnpefeneHns TEPMUHOB, UMEIOLLNX OTHOLLEHNE K KOMMNO3WTHbIM MaTepuanam, UCNosb3yeMbIM
B aBMaKOCMMUYECKOW NPOMBILLNEHHOCTH, KOTOPble BCTPEYalnTCa B TepMuHax u onpegeneHnax E1316. a Takke B TepMuHax
n onpegeneHnax D3676. cnefyeT NPUMEHATb K TEpMUHAM flaHHOIO cTaHgapTa.
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LA.4
4. KpaTkoe onucaHue pykoBoAcTBa

4.1 BpaaHHOM cTaHAapTe npefcTaB/fieHbl ONUCAHUE U CCbISIKU Ha MeTOAVKM U UCMOMIb30BaHue cnegytoumx paspabo-
TaHHbIX METOZ0B HepaspyLlaoLW X UCTbITAHUA NPUMEHUTENIBHO K KOMMNO3UTHBIM MaTepuasnam ¢ NoIMMepPHO MaTpuLei:

4.1.1 AkycTuyeckas amuccus (pasgen 7).

4.1.2 KomnbloTepHasa ToMorpagusi (Metos peHTreHOBCKOI fedekTockonuu) (pasaen 8).

4.1.3 VcnbiTaHne Ha repMeTUYHOCTbL (pasgen 9).

4.1.4 PeHTreHorpadms, KomnbloTeEpHas peHTreHorpadus, uudposas pagmonorusa ¢ cucteMamn L poBbIX geTek-
TOPHbIX peLieTok n pagnockonua (pasgen 10).

4.1.5 Wnporpadus (pasgen 11).

4.1.6 N3amepeHune gecopmaunu (TeHsogatuukm) (pasgen 12).

4.1.7 NudpakpacHas tepmorpadusi (6€CKOHTaKTHble MEeTOAbl C UCNOMb30BaHMEM WHpakpacHoi kamepsl) (pas-
aen 13).

4.1.8 YnbTpa3BykoBoe nccnefosaHue (pasgen 14).

4.1.9 BusyanbHblii HepaspyLawLlwuii KOHTponb (pasgen 15).

4.2 Bblbop MeTofa HepaspyLlawlLero ucnoitTaHna. Takue getann 3 KOMNO3UTHOrO Matepvana, kak CioucTble ma-
Tepuanbl. NUTble U3AENNS W y3/bl, MOTyT 06CneAoBaTbCsA C UCNOMb30BaHWEM MPOCTbIX NpoLeayp, BKIYaLWNX nsmepe-
HWe pasMepoB 1 [ONYCKOB, ONpeAeneHne Macc 1 NI0THOCTU, onpefesieHne 0TBEPXAEHUS NyTeM U3MepeHus TBepaocTH,
BM3yasibHOr0 OCMOTpa Ha Hanunuve fedekToB, 06CTyKMBaHWE C LieNblo onpeaeneHns nopuctoctu. Ecam gns uenoctHoctu
y351a Heo6x0A4UMO NpPoBecTy 60/1ee MOHbIA KOHTPO/Ib, 3TO MOXHO BbIMO/IHUTH C MOMOLLbI0 Pa3/INYHbIX METOL0B Hepaspy-
LalLMxX ucnbiTaHnii. HepaspyLatowme ncnbiTaHUs MOXHO NMpPoBecTW GbICTPO. OfHaKo HepaspyLlalLne NCnblTaHns, Kak
npasuso, yBesnmuatr CTOMMOCTb AeTanun, 1 ux cnegyeT NCNOb30BaTb TO/IbKO B Te€X C/y4asx, Korga ato Heobxogmmo Ans
KPUTUYECKN BaXKHbIX BUAOB NpuMeHeHus. Kpome Toro, 06beM HepaspyLuawLWwmnx UCnbiTaHni Ha geTansix 3 KOMNo3nTHOro
MaTepuana 3aBWCUT OT TOro, IBASIETCA /M AeTaslb OCHOBHOM KOHCTPyKUMel, BausLeli Ha 6e30nacHOCTb nonieTa, uan
BTOPOCTENEeHHOW KOHCTPYyKLUMeid, He BAusL e Ha 6e3onacHOCTb noneTa. TUn Uan knacc getanu, kak chasuno, onpege-
JIeH Ha KOHCTPYKTOPCKOM YepTexe. HekoTopble fehekTbl, KOTOpble MOXHO ONpeAe/iMThb C MOMOLLbIO HEPI3PYLUAKLLNX
MCNbITaHuii, ykasaHbl B Tabnuue 1

4.3 O6uiee obopyfoBaHne n kBanuukauus nepcoHana. MmHuManbHble obuime Tpe6oBaHUS K 060py40BaHNI0 4715
NpoBefileHNs HepaspyllalwLmnx UcnbiTaHuii U kBanudukalLmm nepcoHana npuBefeHbl B Metoanke E543. 3Ty meToanky
MOXHO MCMO/Ib30BaTh B KAYeCTBE OCHOBbI [/151 OLLEHKN OpraHn3aunii KOHTPONSA WK WHCMEKLMOHHbIX OPraHoB, WK Tex n
APYrvX, OHa npejHasHayeHa A/ UCMOoNb30BaHNA B LEeNsx ksanmdukaunm nan akkpeautayum, uim Toro n 4pyroro, opra-
HU3aUWA KOHTPONA UV MHCNEKLNOHHbIX OpPraHoB, rocyfapCTBEHHbIX UK YacTHbIX. PekomeHgauun no JaHHoMy meToay
paccmoTpeHbl B COOTBETCTBYIOLWEM pasaene (pasgens! ¢ 7 no 15).

4.4 Obwue pekomeHgaummn no o60pyA0BaHNIO U N3MepUTENbHbLIM Npubopam. Obune pekomeHgauun no o6opyao-
BaHWUIO 1 M3MepuTenbHbIM Npubopam npusefeHbl B meToanke E543. PekomeHgauum no AaHHOMY MeTOAY Hepaspyluaro-
W WX NCMbITAHWI paccMOTpPeHbl B COOTBETCTBYOLWEM pa3gene (pasgenbl 7— 15).

4.5 3TanoHHble cTaHAapTbl. MaTepuanbHble 3TasloOHbl, UMUTUPYIOLLME LeneBble gedekTbl UAK mecTa pa3pbiBa,
MCMOMb3YIOT A1 OLLeHKN pe3ybTaToB HepaspyLlaoLMx UChbiTaHuii. icnonb3oBaHne MaTepuasnbHbIX 3TanoHOB noMoraeT
o6ecneynTb BOCNPOU3BOAMMOCTb WU MOBTOPSAEMOCTb M3MepeHUii. MOXHO MCNONb30BaTb MaTepuasnbHble 3Ta/lOHbl, NpPo-
WweALwne KanMbpoBKy B NPU3HAHHbBIX TOCYAAPCTBEHHbIX UM NPOMbILLIEHHbIX OPraHn3aLusx.

4.6 O6bem uccnegoBaHuii. CneunanbHble BUAbI TPUMEHEHUA MOTYT npeAycmaTpuBaTth UccnefoBaHne NoKaibHbIX
y4acTKOB MM BCEro KOMMOHEHTA. VccnefoBaHne MOXEeT NPOXOANTbL B PeXVMe peasbHOro BpEMEHU UK C 3afepXKoii, B
3aBNCUMOCTM OT AOCTYNHOCTU AaHHbIX. MiccnefoBaHne MoXeT 6biTb MPAMbIM, KOCBEHHbIM, HA MeCTe UK yAaseHHbIM, CO-
rNacHo yKasaHHOMY B [JOTOBOPHOM COrfalleHUn Uamn AoKyMEeHTaLumn ¢ yCTaHOBNEHHbIMU TpeboBaHNAMU.

4.7 Cpok uccnepgosaHus. ViccnegosaHua nposoAAaT B COOTBETCTBUM C AOTOBOPHbLIM COrNnalleHnem nnan foKyMeHTa-
uueit c ycTaHOB/EHHbIMY TPe60BaHUAMMU, U OHU MOTYT NPOBOANTLCS B TEUEHNE XNU3HEHHOTO LuKNa n3genuns, npoxoasLlero
ncnbITaHns.

4.8 Tun nccneposanuii. CylecTByeT MHOMO pasHbiX KOHUrypaLuuii cucTeMbl HepaspyLiaroLwmx ncneiTaHnii 6naro-
Aaps LWMPOKOMY AManasoHy AOCTYNHbIX KOMMOHEHTOB cucTeMbl. [lna nokynatens Hepaspyllalolmnx UCNbiTaHWi BaXHO
NoHMMaTb BO3MOXHOCTb W OrpaHUuYeHns NpuMeHaemMoi koHdurypauun. MeTto HepaspyLllalLwnx UCnbiTaHnii u cuctemy
[O/KHa BblbMpaTh opraHusauuns, NnpoBoAdALWas UCNbITAHUS, eC/IM MHOe He yKas3aHOo MoKynaTtesieMm B [AOroBope Wau AoKy-
MeHTe ¢ Tpe6oBaHUsAMM (T. e. TEXHUYECKUIE YepTeX, TeXHUYeckne yCnoBua u T. a.).

4.8.1 CyuiecTByeT MHOMO pasHbIX KOH(UIypaunii cMcTeMbl HepaspyLlallnx UCMbITaHUi 6narogaps LWUPOKOMY
AvanasoHy AOCTYMHbIX KOMNOHEHTOB CUCTEMbI. 11 NOKynaTens HepaspyLlaloLMx UCMbITaHNA BaXHO NOHUMATb BO3MOX-
HOCTb U OrpaHnyeHnsa NpUMeHAeMoln KoHurypaymn.

4.9 CpaBHeHMe B TabnmyHoi hopme 6onbLueit YacTu paspaboTaHHbIX METOL0B HEP3I3PYLLAKLLUX NCNbITaHWI, pac-
cMaTpuBaeMbiX B CTaHAapTe, NMpuBefeHo B npuioxeHun X1 metoankn E543; a MMeHHO: pacCcMOTpeHbl akycTuyeckas
amuccus, peHTreHorpadus, nsmepenue geopmanun, Tepmorpadus (MHpakpacHas) n ynbTpasByKoBoe UcciefoBaHune.
B cpaBHeHUU NpuBeAEHO KpaTkoe onmcaHne 06HapYXXeHHbIX WU N3MEePEHHbIX CBOWCTB, 0GHAPYXEHHbIX TUMNYHbIX pas-
PbIBOB. TUMUYHbIX BUAOB NPUMEHEHWSA, NPUMEHUMbIX cTaHAapToB ASTM, NpeumyLlecTB U orpaHuyeHunit. AHanornyHoe
KpaTKoe onvcaHne nNpueBefeHo B Tabnvue 2.

34



FOCT P 56787—2015

[A-5
5. 3HauyeHue u npuMeHeHue

5.1 B faHHOM cTaHfapTe npuBefeHbl CCbINKU, KOTOpble NpeAHasHavyeHbl A1 KOHTPO/IA KayecTBa [aHHbIX Hepas-
pywawLmx ucnbiTaHuii. Lienb faHHOro cTaHjapTa 3ak/vaeTcs, cnefjoBaresibHo, He B TOM. YTo6bl ycTaHaBNMBaTb KpuUTe-
pvn NpUemku, a B TOM. 4TOObl YyTBEPANTb KOMMNO3NTHbIE MaTepuanbl AN AeTanun Ans UCNOoNb30BaHUS B aBNakOCMUYECKON
NPOMBbILLIEHHOCTH.

5.2 HekoTopble MeTOAMKM, Ha KOTOPble CCblNaeTcs AaHHbI cTaHgapT, HanucaHbl, YTO6bl UX MOXHO 6blNI0 yKa3bl-
BaTb B TEXHNYECKMX YepTexax, TEXHUYECKUX YC/I0BUAX, 3aKa3ax Ha NocTaBKy Uau [Orosope, Hanpumep, metoanka E1742
(peHTreHorpadnyeckoe nccnefoBaHue).

5.3 Kputepuu npnemkn. CooTBeTCTBME KOMMO3UTHOIO MaTepuana wamv getanu KpuTepusam npuemMkn u nx npurogHo-
CTU ANS NPUMEHEHNA B aBNaKOCMMWYeCKO NMPOMBbILLIEHHOCTN A0/KHA ONpeAenaTb KOMNeTeHTHas NpoekTHas opraHusa-
ums. Npv BbINOTHEHUW UCCIeA0BaHNA B COOTBETCTBUMN C HOPMATMBHBIMI AOKYMEHTaMu, yKadaHHbIMU B JaHHOM CTaHAap-
Te. B TEXHUYECKMX YepTexax, TEXHUYECKNX YCNI0BUAX, 3aKa3e Ha NOCTaBKy WK J0roBope A0/HKHbI 6bITb yKasaHbl Kputepum
nNpUeMKH.

5.3.1 Kputepuu npremkn/oT6pakoBKM AO/MKHbI BKIOYATL NepeyeHb npegnonaraembsix BUAOB AePeKTOB 1 yPOBEHb
OTOPAKOBKN 151 KQXAOTO.

5.3.2 Knaccudpukauma nsgennii, npoxogawunx ncnbiTaHns B 30HaxX A5 pasHbiX KpUTepues NpUeMKn/oT6pakoBKu.
[o/xHa 6bITb onpegeneHa 13 0roBOPHON AOKYMeHTaLum.

5.3.3 OTbpakoBka M3genuii 13 KOMNO3UTHLIX MaTtepuanos. Ecnn obHapyXeHo, 4To TWUM. pasMep WUAWN KOINYecTBO
fedeKToB BbIXOAMT 3a Npefesibl AOMYCTUMbIX OFrpaHUYeHnii, ykasaHHbIX B YepTexe, 3aka3e Ha NocTaBKy Wau JOroeope,
TO n3fenve N3 KOMNO3UTHOTO Matepuana cnegyeT OTAEMUTb OT NPUHATLIX U3LeNnii C COOTBETCTBYIOLWMM YKasaHneM Kak
Hey[0B/1eTBOPAIOLLLEE TEXHUYECKMM YC/IOBUAM, NMepefaTb ero KOMNeTeHTHOW NPOEeKTHON opraHu3auny 418 NPOBEpKN Ka-
yecTBa mMaTepuana u onpefenutb ero kak: (1) npuemnemoe B gaHHOM Buge, (2) nognexalyee gansHeliwen gopa6oTke
W PEMOHTY C Lief1bio 06ecneyeHuns NpueMnemMocT matepmanos unm getanu unv (3) nognexatiee cnucaHuio, ecim Toro
TpebyeT AOroBOpHas AOKyMeHTaLus.

5.3.4 KpuTepun npuemMkn n nHTepnpeTauns pesynbTaToB JO/DKHbI ObiTb ONpeAeneHbl B 4OKyMeHTauun ¢ Tpe6o-
BaHWAMM BbIMOJ/IHEHUA UccnefoBaHnsa. Mexay nokynarenem u nocTaslNKOM [O/KHA 6bITb OCTUTHYTA NpeABapuTesib-
Has AOroBOPEHHOCTb 06 MHTepnpeTauun pe3ynbTaToB. Bce paspbiBbl C MpM3HaKaMy NPeBbILEHNS YPOBHA 0TOPaKoBKM,
onpefensieMoro AokymMeHTauuel ¢ TEXHOMOrMYeckuMu TpeboBaHUSIMU, [O/MKHbI 6GbiTb OTGpakoBaHbl, 3a WCKIOYEHU-
em cfyyaes, Korja B yepTexe feTanu onpefesnieHo, YTo HempueMaemble pas3pbiBbl HE AO/HKHbI OCTaBaTbCA B rOTOBOWA
fetanu.

5.4 OC06eHHOCTN XN3HEHHOrO Lnkna. PaccmatprBaemble METOANKN HepaspyLiakHLMUX UCTbITaHWA 1 MeToAbl UCMbl-
TaHuAa fokKasasn CBOK NPaKTUYHOCTb Npu KOHTpose kayecTsa NMMK B TeyeHne XU3HEHHOTO Uukna nsgenus. CospeMeHHas
MoAenb HepaspyLlualoLnX UCMbITaHWUIA, KOTopas Noay4Ynna pasBuTne B TeUeHne NocnefHuX 4BajLarth eT. NoIHOCTbIo NoA-
TBEpAWIa NpeumMyLLecTsa, UMeloLLe MecTo Npu NCNo/b30BaHNN HepaspyLlaLMx UcnbITaHnii B npouecce: (a) paspaborT-
K1 1 ONTUMM3aL M NPOAYKLMK 1 npouecca. <b) TeXHO/IOTMYEeCKOro KOHTPO/IA B PeXuMe peasibHOro BpeMeHu, (C) KOHTpons
nocne n3rotosneHus, (d) TeXHNYECKOrO KOHTPOA B Npouecce akcnayaTauun u () KOHTPONSA TEXHUYECKOTO COCTOSHUA.

5.4.1 Hepaspylialujme ucnbiTaHnsa B npoLiecce nNpousBoACTBa MOXHO UCMNO/b30BaTh A1 TEXHO/IOTUYECKOTO KOH-
TPONSi C 06PATHOI CBSA3b0, MOCKO/bKY BCE UCMbITAHUS OCHOBaHbI HAa U3MEPEHUSIX, KOTOPbIe He MOBPEXAaloT UCMbITyemoe
nsaenve.

5.4.2 KpaTkoe onvcaHve NpYMEHUMOCTM METOZ0B HepaspylualoWwmnx UChbITaHuiA A4na oueHkun maTepuanos MNMMK u
feTanei B TeueHMe UX XU3HEHHOTO Lukna npusegeHo B Tabnuuax 3 u 4.

5.5 Oco6eHHOCTU 06Leli reomeTpun 1 pasmepoB. KOHTYp AeTanu, KpMBM3HA U YC/T0BME MOBEPXHOCTW MOryT orpa-
HWUMBaTb BO3MOXHOCTb MPOBEAEHNS OnpefeneHHblX UCMbITaHWuil Ans onpegeneHnsa fedekTos ¢ HeO6X0ANMOW TOUHO-
CTblO.

5.6 OT4eTHOCTb. OTUeTbl 1 3annucu JO/DKHbI 6biTb YKa3aHbl B COralleHUn Mexay nokynateneM W nocTasLUKOM.
Heo6xoanmo, 4To6bl M0G0 0TYET NO HepaspyLalWmnM UCNbITAHUAM W apXUBHbI/ OTYET cofepxan no BO3MOXHOCTU
nHhopmaLumo o Tune matepuana, cnocobe W3roTOB/EHWS, Ha3BaHUM Npou3BoAWTeNel, Homepe AeTanu, napTuu, gate
BbIK/1aAKN M/MNK OTBEPXAEHUS, laTEe U HArPY)XeHUN AaBNeHneM B NpeablAyLnx NcnbliTaHnax (419 COCyA0B Noj AaB/ieHun-
eMm). cTaTUCTUYeCKNX faHHbIX MO npefblgyLieit akcnayaTauun (408 aKCnayaTupyemblix 1 BbileAWwNX U3 CTPos nsgenuii us
KOMMO3UTHbIX MaTtepuasnos). Mpamas n obpaTHas COBMECTUMOCTb AaHHbIX, HaNN4ne faHHbIX, 3HAYUMMOCTb (CPOK XpaHe-
HUA faHHbIX), U3MEHeHNe TeXHUYECKNX YCOBUIA, pefakumna v aata TeXHUYeCcKnX ycnoBuii, 0co6eHHOCTM NPOrpamMMHOro u
annapartHOro obecneyeHus Takxke 6yayT onpefensatb cnocob BbINOMHEHNA OTYeTa.
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Ta6nunya 3 — MpuMepbl NPUMEHEHUSI pa3paboTaHHbIX METOAOB HEPAa3PYLUAKHLMUX UCTIbITAHUI B TEYEHNE XU3HEHHOTO
uvkna

MeTog, HepaspyLUatoLLero MpumeHeHne

KOHTpOnNsi

AKycTUyeckasn
amuceuns

KomnbloTepHas
ToMorpadums

McnbiTaHne Ha rep-
MEeTNYHOCTb

PeHTreHorpadcmye-
ckas gechekrockonus
1 paguockonus

LWnporpadmsa

M3mepeHune gedop-
e

Tepmorpadms

YnbTpa3syKoBoe ucC-
cnefosaHune

BusyanbHblii Hepas-
pyLLaKLWMii KOHTPONb
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Mcnonb3yoT ans KOHTPO/S KauecTBa npouecca Npov3BOACTBA M U3rOTOBNEHUS (Hanpumep,
N5 OLEHKU KNEeeBoro CoeMHEHNs NOC/e HAMOTKM BbIKMAAKN UNU OTBEPXAEHUS), AN KOH-
TPO/ILHOTO WCMbITAHWS COCYZO0B BbICOKOTO AAB/IEHUS MOC/IE USFOTOB/IEHUS W A/1St Nepuoamye-
CKOTO TEXHWYECKOro KOHTPO/IS B MPOLECCe IKCNAyaTaunm N KOHTPOASt TEXHUYECKOTo COCTOos-
HUS 0,0 YCTanocTu

Vicnonb3yloT B Ka4ecTBe MeTpPosIorMyeckoro metoa nocsie U3rotosneHns

Mcnonb3yloT ANiA NTPOBEPKM TepMeTUYHOCTU MOC/e U3TOTOB/IeHUS U NMOBTOPHOW OLLeHKN CoCy-
[L0B BbICOKOTO JaBNEHWsi B NpoLecce aKcnayatauuu. Hanpumep, o6HapyxeHue yTeuku ¢ rno-
MOLLbIO Fe/ns UCTONb3YIOT B MPOLIECCE U3FOTOBIEHUSA U3LENNst U3 KOMMO3UTHOTO MaTepuana ¢
Lefibio 06HAPYXEHUA 1 yCTPpaHeHUs yTeuek HaBceraa (KenartesibHo) Un Ha Bpems Takum 06-
pa3oMm. 4ToGbl NO34HEE MOXHO 6bI/I0 BbINOMHUTL PEMOHT. AHA/IOTMYHO, O6HAPYXEHUE YTEUKM
C NOMOLLbIO ra3006pa3HOro rasioreHa UCnosb30Banoch BO Bpemsl UCCNefoBaHus B npouecce
npousBoACTBa

Mcnonb3yloT B npouecce KOHTPO/IS U3rOTOBMEHNSI AN OLEHKW AeteKTOB WM pa3pbiBOB CO-
TOBOTO HAMOJMIHUTESIS, HANPUMEp, CBSA3N MEXAY Y3/1aMu, CTbIKU MEXAY Hano/HUTENIeM, CTbIKU
MexXAy HanosIHNTENEM W KOHCTPYKLMeli, NOPUCTOCTb, BKIIOYEHHbIN MaTepuan, a Takke npo-
BEpKa pasmeLLeHus KOHCTPYKLuun. CTPYKTypa CBs3W MaTepuasa Ha OCHOBe BOAbl He ANsi C/o-
UCTbIX MaTepnasnos

Mcnonb3yoT Npu KOHTPOJie KayecTBa, ONTUMU3aLMn MaTepuana n TEXHON0MM4YeCKOM KOHTPO-
e npouecca N3roToBeHns

cnonb3yloT B nNpouecce KOHTPO/ILHOMO UCMbITaAHWA A0 BBOAA B 3KCM/yaTauunio unam B npouec-
ce I'IOBTOpHOVI oueHKn. MoxeT 6bITb paspywarwmm, B 3aBUCUMOCTM OT NOPOroBbIX 3Ha4YeHui
HanpsxeHua, 0OCTUraemMblX BO BpemMsa UCNbITaHUA

Mcnonb3yloT ANs OTCNEXMBAHUS Pa3BUTUSA Le(EKTOB M Pa3pbIBOB B MPOLECCE IKCMTyaTaluum.
Mpu ucnonb3oBaHuK BugeoannapaTypsl 415 NPOBEAEHUs TepMorpadum CUCTEMbI, KOTOpbIe
noABepranTcs ANHAMUYECKUM UCTbITAHUAM WU UCMOMb3YIOTCS, MOTYT UCC/Ief0BaThCs B pe-
XNMe peasibHoro BpemeHw

CucTeMbl aBTOMATUYECKOW 3anucu no3BonsioT y6paTh AeTasb ¢ NPOU3BOACTBEHHOW NMHMN,
ecny cepbesHOCTb AedekTa NpeBbillaeT YCTaHOBNEHHbIE OrpaHuYeHus. Vi3amepeHne Buau-
MOr0o 3aTyXaHusi B KOMMO3WUTHbIX MaTepuanax LenecoobpasHo B Takux BUAax NpUMeHeHus,
KaK CpaBHeHWe KPUCTa/iM3auun 1 HarpyXxeHus BoJIOKHA B Pa3HbIX NapTUAX UMW OLeHKa yXya-
LeHUsl COCTOSIHWS OKpyXxatoLlweii cpedbl. CaMblii pacnpocTpaHeHHblil MeTog, NpUMeHsieMbilii
Ansi onpeaenenus aedekTa, CBSI3aHHOMO CO C/IOUCTBIM MaTepuasioM, Hanpumep, yAapHoOro
NOBPEX/AEHWS, BbI3bIBAIOLLETO BO/IOKHUCTbIV U3/10M PACC/MIOEHUS, BK/IOYEHHbI MaTepuasn, u
nopucToCcTb

Mcnonb3yloT NpeuMyLecTBeHHO 4151 KOHTPOA kayecTBa KOMMNO3UTHLIX MaTepuanos v ageTa-
neii npu nonyyeHnn (Nocne M3roToBIEHUS U A0 YCTaHOBKM)
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Ta6nunua 4 — lNpumeHeHne ycTaHoB/IeHHbIX NDT-MeTOA0B B TeYeHMe XU3HEHHOIO Lkia KOMMNO3WUTHbIX Marepranos
C NoMMepHoIt maTpuuei

JOedpext Paspa6oTka u TexHomMormyeckmii KoHTponb  TexHW4eckuii KoH- KoHTporb
ONTUMM3AUMA U3-  KOHTPOSIb a PEXVME  MOCNE W3rO-  TPO/ib MMPOLIECCE  TEXHWUYECKO-
[EenVs N Npouecca  PeasibHoro BPEMEHW — TOB/IEHUS 3KcnyaTaummn IO COCTOSHYS
AKycTUYeckas amuccus X X X X X
KomnbloTepHas Tomorpadus X
McnblTaHne Ha repMeTUYHOCTb X X X
PeHTreHorpaguyeckas ge- X X X X

¢hekTocKoNUsa 1 pagnockonums

LWnporpadus X X X X

M3mepeHne gecopmarmm X X

Tepmorpadus X X

YnbTpa3BykoBoe uccrnegosaHve X X X X X

Bu3syasnbHblit KOHTPO/b X X X X X
AA-6

6. Mpouegypa

6.1 Ecnu HepaspyLlawLlime ncnbiTaHUsA BblAaloT NokasaHue O pa3pbiBe matepuasna, To nokasaHue LO0/HKHO UHTep-
npeTUpoBaTbLCA Kak /IOXKHOE, COOTBETCTBYIOLLEE UM HECOOTBETCTBYOLWee. ECcn nokasaHne MHTepnpeTupyeTcs Kak cooT-
BETCTBYHLLEe. TO Heob6xoaumas nocnegyolian oLeHka NnpuBeAeT K peleHno 0 npuemke unm oTépakoBke KOMMNO3UTHOTO
maTepuana unum getanu.

AA7
7. AKycTunuyeckas amumccus

7.1 HopmaTuBHbIE CChbIJIKK

7.1.1 CraHgapTtbl ASTM:2

E569 MeToanka ANA KOHTPOAS KOHCTPYKUMUA METOAOM aKyCTUYeCKOW 3MUCCHM B NPOLecce KOHTPOSIMPYeMOro mMo-
fenvposaHus

E650 PyKoBOACTBO MO MOHTaXy Mbe303/1eKTPUYECKNX AaTUMKOB aKyCTUUYeCKOn ammuccum

E750 MeToauka Ans onucaHna KOHTPOSIbHO-U3MepUTEbHbLIX MPUGOPOB akycTU4Yeckoli amuccum

E976 PykoBOACTBO MO OonpefesieHnio BOCNPOM3BOAUMOCTY OTBETa JaTunka akyCTUYecKoi ammuccum

E1067 MeToguka Ansa nccnefoBaHna eMKocTeli/cocy0B 13 cTekonnacTuka MeTogoM akycTu4eckoin ammecum

E1118 MeToauka AN uccrefgoBaHns Tpyb n3 apMMpoOBaHHON TepMoycafo4yHOW pe3nHbl MeTOAO0M akyCTU4ecKoW
ammccum

E1211 MeTtoauka AN onpefeneHns nNpoTeuyks n ee mMecTa C UCMO/Ib30BaHNEM AAaTUMKOB akyCTMUYECKO ammuccuu,
YCTaHOBJIEHHbIX Ha NOBEPXHOCTU

E1419 MeToA UcnbITaHUs A1 UCCef0BaHNS 6eCLIOBHbIX COCY/0B BbICOKOTO AaB/I€HUS, 3aMO/IHEHHbIX ra3oMm, C
NOMOLLIbI0 aKyCTUYeCcKoi amnceum

E1932 PykoBOACTBO MO MCC/ef0BaHNI0 HEOOMbLUNX AeTaseil MeTo4oM akyCTU4eCKon ammccmum

E2076 MeTog ucnbiTaHUa AN uccnefoBaHust NonaTok BEHTUASTOpa U3 CTeK/I0N1acTuka ¢ NOMOLLbI0 akyCTU4YeCcKo
amuccun

E2191 MeToa ucnbITaHus ANS UCCNef0BaHUSA COCYA0B BbICOKOrO AaBneHWs ¢ hnnamMmeHTHOW HamOTKol BOMOKHA,
3amno/IHEHHbIX ra3oM, C MOMOLLbIO aKyCTUYeCKoW aMmmuccum

7.1.3 CnpaBOYHWKM W cTaHfapTbl MO Hepaspywawwmnum metofam KOHTpoNA

MIL-HDBK-732A Hepa3spywatouine Metobl KOHTPOIA KOMMNO3UTHbLIX MaTepuanos. AKycTnyeckas aMuccus

7.3.8 B gononHeHue Kk HenocpefAcTBEHHOW OLeHKe ucnyckaHwii, 06HapyXXeHHbIX BO BPEMS UCMO/b30BaHUS Noby-
AVTeNs. NoCTOSAHHaA NoKanM3auus KonnyecTsa v okannsaumsa UcnyckaHuii MICTOYHUKOB M OTHOCMTENIbHOTO Ko/imyecTsa
AE. 06HapyxXeHHbIX U3 KaXA0ro UCTOYHUKA, CO3fatoT 6a3nc ANa cpaBHEHUSA C UCTOYHMKAMMN, 06HapPYXeHHbIMWU BO Bpems
3KCNepTu3bl U BO BpeMs nocnefoBaTelbHOro BO36yxaeHus.

7.3.10 KoadhcpuuymeHTt denncnutn. KoapduymeHt Penmcntn — yncaeHHoe 3HavyeHne NpUMeHSemMoro HanpsxeHus,
B KOTOPOM «CylleCTBeHHble AE» HauMHalT pas3fenAaTbCsa NMPUMEHVMbIM HanpskeHWem BO BPeMs Npefbiaylero Luuknia.
TepMuH «cylecTBeHHble AE» He MMeeT HMKAKOro KO/IMYeCTBEHHOTo onpefesieHns B HacToslee Bpems W OTKPbIT ANA
NHTepnpeTaunn npaktukamm AE. OpgHako npaktuka E1067 npegnaraeT Tpu pyKoBOASALWMX NpUHUMNA ANA TOro, Y4Tobbl
onpefennTb Hayano obpasoBaHns CyllecTBeHHbIX AE:

7.3.10.1 bones nATM MMNyLCOB BO BpeMs 10 % yBennyeHna NpUMeEHAEMOro HanpsKeHus.
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7.3.10.2 bonee 20 nHTepsanos Bo Bpems 10 % yBe/iMYeHUss MPUMEHAEMOro HanpsXXeHus.

7.3.10.3 YBenuueHne AE B KOHCTaHTE NPYMEHAEMOr0 HanpsKeHUs.

7.3.11 3hbhekT nepemMeHHbIX Ha KoaduuveHTe OTHOWeEHUA PenucuT Npu NPUIOKEHUN U NepemMeLLeHnn Ha-
Nps>XXeHnsa, Nepuoj NMKOBOro NMPUMEHSAEMOro HanpsXKeHns, YyBCTBUTENIbHOCTb cUCTEMbl AE, Bpema mexay uuknamu Ha-
TPYXEHUSI. COCTOSAHMEM HaNpPsHKeHUs BO BPeMs HarpyxeHus, AE NCXO[HOro mexaHusma, yCcroBus UCNbITaHUi U NpUMeHs-
emMoe HanpshkeHne OTHOCUTENIbHO npejena NPOYHOCTU MCMbITyemMoro obpasua (OTHOWEeHNe HanpshkeHns) — BCce MOXeT
BO3/leiicTBOBaTb Ha OTHOWeHNe ®ennucutu. KoMNo3uTHble mMaTtepuanbl ¥ KOMMIEKTyol e, CBONCTBA KOTOPbIX 3aBUCAT
oT KoappuumeHTa, Takne Kak apMUpPOBaHHbIE BO/IOKHOM COEAMHEHUA C NNACTUKOBLIMU MaTpuuamu, 6yayT noABepxeHb
BO34eicTBUIO B 6GONbLUEN CTENEHN.

7.3.12 3pcpekT Kaiizepa. Ecnm KOMNO3WTHBI MaTepuasn nav KOMMIEeKTYoLWas Harpy>eHbl B COOTBETCTBUUN CAAHHbIM
YPOBHEM HanpsHXXeHUs ¥ 3aTeM pasrpyxeHbl, 06bl4HO AE He 6yayT HabnaaTbCa OTHOCUMTEILHO HENOCPeACTBEHHOTO Nepe-
rPYXeHus, noka npegbigyliee HarpyxeHue He byfeT 3aBeplueHo. DTO ABMEHNE U3BECTHO kak addhekT Kaiizepa. Sdchekt
Kalizepa coxpaHsieTcs, Kkorga oTHolweHre ®enucutn coctasnsieT 6o/ee unm pasHo 1.0. n HapyllaeTcs, Koraa OTHOLWeHUe
denvcntn MmeHee nnu pasHo 1.0. MoaTomy adpchekT Kaiizepa coxpaHseTcs, Korga Hukakve HoBble AE-MCTOUYHUKM He npucyT-
CTBYIOT WK KOrfa HeT HUKAKNX PeBEPCUBHBIX NCTOUHUKOB AE. CyLLeCTBYIOLLUX BO BpeMs Noc/efoBaTes/ibHOro NposeAeHuns
uukna HarpyxeHus. B nHbix cnyyasx, koraa acpdekt Kaiisepa Hapylwaetcs, Torga o6a aTvx cayyas UMetoT MecTo 6biTb.

7.4 Wcnonb3oBaHMe CCbI/IOYHbIX [JOKYMEHTOB

7.4.1.2 VicnblTaHWe COCY0B BbICOKOTO faBieHUsA:

(1) YuutbiBatoT TpeboBaHma 6powiopbl C6 CGA ana obyyeHnss nepcoHana, NnpoBoAsALwero ucnoitaHna AE Ha co-
Ccyfax BbICOKOTO faB/IEHUSA.

(2) YunTbiBaloT Tpeb6oBaHns pykosoactea E569 Ana n3yuyeHns pykoBoAsALMUX NPUHLMUMNOB 3KCNepTusbl AE 1 KOHTPO-
NS CTPYKTYP, TakMX Kak cCoCyfbl BbICOKOTO AaB/ieHNs, KOTOPble NOABEPralTCsA HAMPSHKEHUI0 MeXaHUYyeckMuMu uam Tenno-
BbIMU CpefCcTBaMu.

(3) YunTtbiBalOT TpeboBaHUsA MeTofa McnbiTaHnii E1419 ans usyyeHus pykoBOAALMX NPUHLMNOB 4151 MPOBeAEeHNA
akcnepTusbl AE 415 HEKPUOTEHHbIX COCY/J0B BbICOKOTO AaBeHns 6eCLIOBHOro Tuna (Tpy6bl), NCNONb3YyEeMbIX AN 4UCTPU-
6yLMK UM XpaHeHNs NMPOMbILWEHHbIX ra30B Noj AaBneHneM 6osnblie paboyero, B KayecTBe a/ibTepHaTBbI Nepuognye-
CKOMY rMapocTaTtuyeckomy MUCMbITaHWo Ha repMeTUYHOCTb.

(4) YunTbiBalOT TpeboBaHna mMeToga ucnoiTaHnii E2076 ons nsmepenna AE Bo Bpemss MOAeNMpoBaHus nsrnbato-
LIero HarpyxeHus.

(5) YumTbiBaloT TpeboBaHNsA MeToga ncnbiTaHnini E2191 ans n3yyeHus pykoBOAAWMX NPUHLMUMNOB A1 U3MEpPeHus
AE HOBBbIX 1 CyLLLECTBYHOLLNX COCY/J0B BbICOKOIO AjaB/IeHNs, COCY/10B MOA AaB/iEHNeM U3 HAMOTOYHOrO KOMMNO3MUTHOro mMaTe-
puana. npu gaBneHun, paBHoM nnu 6onblwem paboyemMy, B kauecTBe a/ibTepHATBLI METOAY CXaToli ra3oBoii accoumnaLlnm
(CGA) — npepgnonaraeT TPeX/IETHIOK BU3yasibHYI0 3KCNepTu3y.

MpuMeuyaHne 3 — MefneHHOE HArPYXXEHWE AOMKHO MPOXOAUTL HA CKOPOCTSIX MOTOKA, KOTOpble He MPou3BO-
LOAT (DOH OT MOTOKA Cpefbl, HA KOTOPYH OKa3blBAIOT AaB/eHne. Bo BpeMsi UCMbITaHUs HA FePMETUYHOCTb KOMMO3UTHbBIX
COCYZI0B BbICOKOTO AaBfieHUs aHeprus AE OT oThesnbHOro siBneHusi AE. gocturariowas 4yBCTBUTENbLHOMO anemMeHTa AE.
M3MEHSIETCA B 3aBUCUMOCTU OT YPOBHS XUAKOCTH B COCyAe. KpoMe TOro, XapakTepuCcTMKM PacrnpoCTpaHeHnst BOHbI AE
6yAyT 3aBUCETL OT TOTO, €CTb /1N Y COCYAa MeTan/myeckas uau pesrHoBas nofknagka, Hanpumep.

MpuMmeuaHune 4— FepMeTnsauust Npu GbICTPOI HATPYXKAEMOCTU MOXET MUCMOSb30BATLCS, EC/IU UCMO/b3YTCs
nepuobl BbIAEPXKN. B 3TOM c/iyyaB AaHHble AE perncTpupyloTcs To/IbKO BO BpeMsl NEPUOA0B BbiAEPXKU. B To Bpems Kak
3Ta TexHUKA 4151 NEPUOAA BbIAEPXKKM [IOKET 6biTh NPUMEHEHA A/ 0XapakTepU30BaHNs CTEK/ISIHHBIX WU apMUPOBAaHHbIX
apaMuaHbIM BOSIOKHOM COEUHEHU, TaXe camas TEXHWKA, BO3MOXHO, He 6YAeT NOAXOANUTb ANS YINEPOAUCTbIX U YCUEH-
HbIX rPAMTOM COELUHEeHUA.

MpumeyaHue 5 — [N COEAUHEHWI, N3FOTOBNEHHLIX MO ONPEAENIEHHbIM MapLipyTam Npou3BoAcTBa (Hanpu-
Mep. 06MOTKa HUTU), MOBEPXHOCTb KOMMO3UTA, BO3MOXHO, HE CTO/Mb Xe rnafka, kak 06bl4HO. UTOGbl NOMY4UTb OAHO-
poAHoe cuenneHve oT o6pasua k o6pasly, onTUMasbHOE KOMMYECTBO COEAMHSIIOWErO BELECTBA, BEPOATHO, NpuAeTcs
onpefennTb 3KCNEePUMEHTANbHO, NPUMEHAS pasfIMyHoe KONNYeCTBO KOMNOHEHTOB W OMpeAenss, Kakoe KonuyecTso gaet
camblii O4HOPOAHbI curHan AE oT rpacMToBOro CTEPXHS, Hanpumep.

7.4.1.3 VicnbiTaHne Ha yTeuky. CnepgytoT TpeboBaHna?/ pykosogctea E1211 gna onucaHus naccMBHOro rfetoga, mc-
nosnb3ytoulero: (1) yctaHoB/IEHHbIE NMOBEPXHOCTbIO AE UYyBCTBUTE/IbHbIE 3/1€r/€HIbl UK (2) YYBCTBUTE/IbHbIE 3/1€r/eHTbI.
npuKpenieHHbIe NOCPeLCTBOM aKyCTUYECKMX BO/THOBOAOB, KOTOPbIe NO3BO/IAIOT O6HapPYXeHMe 1 1oKann3aumnio NCTOYHNKA
yCTaHOBMBLLEroCA COCTOSIHMA rasa v XUAKOCTW, NpocaynsatoLleiics u3 repmeTnsnpyemoin cuctemsl. Mpur/epbl npumeHe-
HMA. YTOObI NOACHWUTL NCMONb30BaHNe AE Ana o6HapyXeHWs yTeukn B NpeoXpaHnTelbHOM KnanaHe, Wwaposo?/ knanaHe
W IVHWK nepejayn, Takxe falTca B npunoxenun X1 npaktnkn E1211.

7.4.2 O6GopypoBaHue AE U UHCTpyMeHTapwuii

7.4.2.1 CnepytoT TpeboBaHusim pykosoactsa E650 Ans usyyeHus pykoBOAALMX NPUHLMNOB 06 ycTaHOBKE Nbeso-
3N1EKTPUYECKNX YYBCTBUTE/IbHBIX 3/1eMEHTOB AE.

7.4.2.2 CnepytoT TpeboBaHuaAM pykosofcTea E750 Ans 3afaHHbIX KpUTEpreB N U3MepeHUii Ha ko?/noHeHTax 060-
pyfoBaHus N ycTaHoBkax AE. onpefeneHust WMpWHbI NON0CkI UHCTPY?/eHTa, YacTOTHO XapakTepUCTUKKN, YCUINSA, YPOBHS
nomMex, NOpPOroBOro ypoBHsA, ANHAMWUYECKOTO AnanasoHa, TOUKA CUTHaIM3aLuum neperpysku, rnyxoro BpeMeHn 1 yCTaHoB-
NMBaIOT TOYHOCTb.
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7.4.2.3 CnepgytoT TpeboBaHusam npunoxenus X1 pykosogctsa E750 gns o6CyxAeHUSA 31EKTPOHHbIX 6/10KOB Un
ycTaHoBOK AE. BK/loYasa 4yBCTBUTE/IbHbIE 3/IEMEHTbI, NpeAycuanTenu, uUnbTPbl, YCUINTENN MOLLHOCTKW, yCUAUTENN Npu-
BOA@ MMHUK, MOPOr U pacyeTHble UHCTPYMEHTbI, & TakKe CUrHa/bHble Kabenn. Kpome Toro, camble COBpEMEHHbIE CUCTEMbI
AE 1Cnonb3yloT KOMNbIOTEPbI, 4TO6bI yNpaBasTb C60POM, XpPaHEHNEM, MOKA30M U aHa/In3oM JaHHbiX. OcobeHHOCTH Ma-
LUMHHOI cucTeMbl BKIOYAOT B ce6s laHHble 0 (hopMe BOJIHbI, a Takxke LIMPOKMA 0T6op NapaMeTpoB U3MEpeHUsi, kacato-
wmxca curHana AE.

MpumeuyaHnue 6 — Cunyansl AE OT KOMNO3UTOB, Kak NPaBuio, UMEKT BbICOKYI0 aMnnTydy, TakuMm obpasom,
4YyBCTBUTE/IbHOCTb 3/1IEMEHTa 06bIYHO He siIBNISeTCA NPo61eMoit, kpome cryvaes, Korja YyBCTBUTE/IbHbIE 3/IeMEHTbI ycTa-
HOBJ/IEHbI C/IMLLKOM [asieko A4pyr OT Apyra uau ecsv nopor ycTaHaB/IMBaeTCs C/IMLWKOM BbICOKO. VIcnoib3oBaHne WnpoKo-
NONOCHBIX HEPE30HAHCHbIX 3/1IEMEHTOB (MO CPaBHEHUIO C PE30HAHCHBIMU YyBCTBUTE/IbHBIMU 3/1IEMEHTaMUW) NOSEe3HO B 06-
HapyXeHUV CUTHa/I0B N0 aMMNTye 4acToT U MOXEeT NPUMEHATLCSA, KOrja UCcnosb3yeTca Teopus pacnpocTpaHeHns BOJH,
4yTo6bI pacwudposatb curHan AE n 6onee TOUHO NoOKanNM30BaTb UCTOUHUK AE. VIHbIM 06pa3oM pe3oHaHCHble UK Hepe-
30HaHCHbIE YYBCTBUTE/IbHbIE 3/1EMEHTbI MOTYT UCMO/1b30BaTbCA, NOKA OHW YCTAHOBJ/IEHbl HA TaKOM PAaCCTOAHWM Ha KOM-
NO3WTHOM Martepuane Uan KoMNAeKTyuel, YTo6bl COXPaHUTb YyBCTBUTENLHOCTb K NCTOYHMKaM AE, pacnpefeneHHbiM
no ucnbiTyemomy obpasuy. TunuyHble curHanbl AE. reHepupyemMble B COEJMHEHNAX, UMEIOT 60/1ee BbICOKYO amninTyay
OKO/10 UCTOYHVKA N0 cpaBHeHUto ¢ AE. reHepupyemMbiM B MeTannax. B otinune ot metannos, 60/ee BbICOKME YaCTOThI B
curHane AE nornowaiotcs coefiMHEHNEM Ha OTHOCUTESIbHO KOPOTKMX PacCTOAHUAX pacnpocTpaHeHus. Takum obpasom,
[ANS COEAVHEHWNIA 4acTO UCMONb3YIOTCA HU3KOYACTOTHbIE YyBCTBUTE/IbHbIE 3/1IEMEHTbl U hunbTpbl. BeneacTeme Toro yto
NCTOYHMKN AE. Kak npasuio, UMeTCS Be3fe B COeJMHEHUAX, KOrAa TakoBble NoBepranTca HanpsXXeHuto, AN NCTOYHN-
koB AE Becbma HeobbluHa CMTyaluus, Korga OHU BO3HMKAKT B KOMNO3UTax HENOCPEACTBEHHO MO/ YYBCTBUTE IbHLIMU 3/1e-
MeHTamu. Takas cuTyaumns MoxeT GbiTb CUTHA/IOM O4YeHb BbICOKO amMnanTyApl. Takme ciyyan ManoBeposiTHbl B MeTain-
yeckunx obpasiiax, NOCKOMbKY MasioBEpPOATHO, YTO YyBCTBUTE/bHbIA 3/1eMeHT ByAeT pasMeLleH NPSMO Mo XOAy TPEeLUUHBbI.
BBugy amnanTtyapl CMOXHbIX CUTHanoB AE B HEKOTOPLIX Cayyasx Heob6xoAnMO UCNofb3oBaTh NpeaycunnTenb TONbKO C
20 OB ycunus, 4to6bl n3bexaTb HacbllWeHWUs curHana. BonbWVHCTBO KOMMepYeckux npegycunuteneii AE HacbliWaloT Ha
BbIXOAE ABOWHON amnanTyAbl HanpsxeHnem 10—20 B. Mo 3Tum npuunHam pacnpocTpaHeHbl NpeAycuanTenu ¢ ycunmem
20— 40 [B. BbIXOAHbIM HanpsbkeHVeM ABOHOW amnanTyabl Ha 10 B u gnHamuyeckum guanasoHom Ha 80— 100 Ab.

7.4.2.4 CnepytoT Tpe6oBaHMAM npunoxerus X2 pykosoactsa E750 gna 06bACHEHUS NpeAnoXeHHbIX U3MepeHuii
(Hanpumep, BXOAHOE MO/IHOE COMPOTUBAEHUE NpeAycunnTens, hacoHNpoBaHNe BOJHbI, U3MEPEHUS YCUANS).

7.4.2.5 CnepytoT TpeboBaHMAM npunoxeHns X3 pykoBogctsa E750 B OTHOLEHUN 3N1EKTPUYECKOW KoHurypauum
Lenu Ans u3MepeHns BXO4HOro MoJIHOTO CONPOTUB/IEHUSA.

7.4.2.6 3HakoMATCA € nNpunoxeHnem X4 npaxktukm E750 06 NCTOUHMKAX aKyCTUYECKUX W 3N1EKTPUYECKUX NOMEX.

7.4.2.7 CnepyoT TpeboBaHuam npunoxenuns Al pykosogctsa E1067 nnu npunoxeHna Al pykosogctea E1118 ans
N3y4yeHnsa aKcnayaTaunoHHbIX Tpe6oBaHUii MHCTPYMEHTapua AN YyBCTBUTE/IbHbIX 3/IEMEHTOB, CUrHaNbHOro kabens, co-
e/IVHAILEero BelecTsa, npegycunutens, unbTPoB, IHEPTEeTUYECKOrO CUTHANIbHOTO Kabens, rMaBHOro yCunuTens u rnas-
HOro npoueccopa.

7.4.2.8 CnepytoT TpeboBaHmaM npunoxeHnnsa A2 pykosogctesa E1067 nnn npunoxenna Al pykosoacTtsa E1118 ans
6a30B0li KanMbPOBKN 060pyAOBaHNA AE. BK/IOYass NOPOr HU3KON amnAnTy/Abl, BbICOKOAMMINTYAHbIA NOPOr N KOHTPO/b
Ka/IMbpOoBKMN UHCTPYMEHTA.

7.4.2.3 CnepytoT Tpe6oBaHuaAM npunoxeHus A3 pykosoacTtBa E1067 Ansa nsyyeHms pykoBOAALMX NPUHLMNOB pas-
MeLleHNA YyBCTBUTE/ILHOTO 3/1EMeHTa A1 aTMOCEpPHbIX, aTMOCHEPHbIX NOA AaB/IEeHNEM U aTMOCHEPHbIX BaKyyMHbIX
pesepByapos.

7.4.2.10 CnepytoT Tpe6oBaHUsIM npunoxeHust AL pykoeoactea E1419 ana m3yyeHus cneyudukauuii gns komno-
HeHTOB AE. a UMEHHO YyBCTBUTE/IbHbIX 3/1EMEHTOB, CUFHA/ILHOTO Kabens, CoeUHNTENLHOrO BelecTsa, npegycunuTens,
3HEPreTMYeCcKoro CUrHasbHoOro kabens, UCTOYHMKA NUTaHUSA U CUTHaIbHOTO MpoLieccopa, UCNob3yeMblX B KAYECTBE aflb-
TepHaTUBbI NEePUOANYECKOMY TMAPOCTATUYECKOMY WCMbITAHUIO HA FrePMEeTUYHOCTD.

7.4.2.11 CnepytoT Tpe6oBaHuam MIL-HDBK-732A ansi n3yyeHus nonesHbix getaneii NpUMEHEHUsi OTHOCUTESIbHO
1cnbiTaTeNbHOl YCTAHOBKM 1 NpoBepku hukcaunn (pasgen 4): coeAnHUTENbHbIX BELLECTB U BOTHOBOAO0B (pa3fen 5); Tvn,
nokanusauusa, n NpUnoXeHne 4YyBCTBUTENbHbIX 3N1eMeHTOB (pa3gen 6): kabenu (pasgen 7); npeaycunutenun (pasgen 8);
BTOPUYHbIE YyCUNuUTenn n unbTpbl (pasgen 9): BpeMeHHble MHTepBasibl MMNynbca u HenpepbiBHble AE (pasgen 10): uc-
TouHukM AE B coeauHeHusx (pasgensl 11— 14); xapakTepucTUk1M pacrnpocTpaHeHus BOJHbl (pasgen 15); MCTOUYHMK uin
nokanusauynsa gedektos unu paspbisa (pasgen 16); oTHoweHne achekTa'oTHoweHns Kaiisepa (pasgen 17); koachduum-
eHTbl 3Ha4YeHns fgaHHbiX AE (pa3gen 18); kannbposka AE-kpuTepues Ha mecTe (pa3gen 19): noctopoHHune AE (pa3gen 20)
1 nposepka ucnbiTaHna AE (pasgen 21).

7.4.3 Kanubposka u cTaHpgapTtusauuna AE

7.4.3.1 CnepytoT TpeboBaHmAM pykoBoAcTBa E569 Ans BbINOMHEHWA NPOBEPKM YyBCTBUTENbHOCTW oKanusauum
(BkntoyaeT B ce6s 30HabHYIO NMPOBEPKY YYBCTBUTENILHOCTU /IOKANN3aLUN N UCXOAHYIO NPOBEPKY YYBCTBUTENBLHOCTU an-
roputma nokanusauum).

7.4.3.2 CnepytoT TpeboBaHuAM pykoBoacTBa E976 ANs BbINOMHEHWA NPOBEPKM YYyBCTBUTENILHOTO 3/1EMEHTa UIn
CUCTEMHOV NPOBepKN pabounx xapakTepUCTUK, MCMoMb3ys rpacuToBbI CTEPXKEHb.

7.6.1.2 TemnepaTypa nNpu NpoBeAeHUN UCMbITAHUA He AO0/MKHa 6blTh HUXe TemnepaTypbl nepexoja B NaacTuy-
HO-Xpyrnkoe cocTosiHue (ii-penakcauus) NoNyKpUCTaNIMYecko MaTpulbl UK Bbille TeMnepaTypbl OCTEKNEHUSA PE3UHbI
(a-penakcauua unu nepexofHas Temnepartypa oCTek/1eHUs1) aMmopHOV MaTpuLbl, UCNonb3yemoii AnA 06epTbiBaHUS KOM-
NO3UTHBIX COCY/l0B BbICOKOIO AaB/eHMS.
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7.6.1.3 [o/KHbl 6bITb COBMIOAEHBI NPEAOCTOPOXHOCTU Ha Cryvail mocnencTBuii aBapun, koraa B pesynbtaTe uc-
nbiTaHWs fasBneHneM, HanpuMmep, Heo6xoANMO NPeaoTBPaTUTL BbIGPOC Mycopa Waun pasbpbi3rnBaHne XuakocTu. Mpume-
HeHne fgaBfieHns Npy NHEBMAaTUYECKUX YCNOBUAX HE pekOMeHAyeTCs, KpoMe Tex c/lyvyaeBs, Korga HopmasbHble paboune
Harpyskv BK/lo4atoT B ce6a TO/IbKO Ha/I0OXEHHOe AaB/ieHne rasa Uam npocTo AaBfeHve rasa. Heob6xoaumo nsberaTb nepe-
HanpshXeHns HU3KMUX OTAEN0B cocyfa Npu Harpy>XeHUn XnAKoCTbI0 A8 MOLeNnpoBaHna paboyero gaBneHuns rasa.

7.6.1.4 TTHeBMaTMUECKOE MCMbITAHWE Ype3BbluaiiHo onacHo. CneynasnbHble Mepbl 6€30MacHOCTY AO/MKHbI ObITb Npea-
NPUHATBLI NPY HEOBXOANMOCTN MHEBMATUYECKOTO UCTbITAHUSA, HANPUMEP, B OTHOLLEHUW NPeAOoXPaHUTE bHbIX KNanaHos U T. .

7.7.4 CwucTemMHasn npoBepka A0/HkKHa 6biTb HEMEAIEHHO BbIMO/IHEHA A0 U HEMeA/IEHHO NOC/ie NMPOBeAEHNS Kax o
3KcnepTu3bl. [INA CMCTEMHOV NPOBEPKM UCMOMb3YIT MexaHnyeckoe yCTpPOCTBO, Takoe Kak rpachuToBbIf CTEPXEHb UK
Nbe303/1eKTPNYECKNIA faTumnK, YTOObI BbI3BaTb BOJIHbI HAMPSXXEHUS B UCMbITyeMblil obpasel,. CreHepupoBaHHas BOHA Ha-
NpsixeHnst Ao/MKHa 6bITh Hepaspylwatoleii. CuctemHas npoeepka onpefenser YyBCTBUTE/IbHOCTb KaXoro CUCTEMHOrO
KaHana (Bknovas coeAuHsolee BEWEeCTBO U NCNbITaTeIbHOE KpensieHne).

7.8 3OTanoHbl Martepuanos

7.8.1 He npumeHsaeTcs.

A8

8. KomnbloTepHas Tomorpadus (PeHTreHOBCKWii MeToa)

8.1 Ccbl/I0OYHbIE [OKYMEHTHI
8.1.1 CraHgapTbl AMepukaHcKoro obuiecTsa no ucnbiTaHuio matepuanos (ASTM):2
Avpektnea E1441 ans komnbloTepHoi Tomorpadumn (CT) — OTobpaxeHune

MpakTuka E1570 gna Tomorpadmyeckoro ncnoitanmsa (CT)

[OvpekTBa E670 roga Ans komnboTepHoit Tomorpadum (CT) — CucTeMHblil 0T60p. MeTog ucnbitanunii E1935 gns
KanmbpoBaHusa 1 namMepeHusa naotHocTn CT

Tabnuua 6 — O6GLWMe AaHHbIE O KOMNbIOTEPHOW ToMorpacuu

MpumeHeHvie

Mossonset
onpefenvTb
rnyouHy
nedekToB unm
HeoJHOPOAHO-
cTei.

KonunyectBeH-
HblA aHaNM3
pasmepa ane-
MeHTa u dop-
Mbl. Nepegaya
KOHTpacTa
NA0THOCTH,
TOMLMHBI CTe-
HOK. TOJIWUHBbI
noKpbITHSA,
oTpaxeHue
abCcoNoTHON
MaTepuanb-
HOW NM0THO-
CcTV v cpegHe-
ro yucna
aToOMOB.

MoxeT aaTb
OrpaHN4eHHo
XUMUYECKYIO
XapakrepucTu-
Ky BHYTPEHHel
CTPYKTYpbl
maTtepvanos
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MpyHUMN aeficTaus

MpoHvKatoLiee peHT-
reHOBCKOEe M3/flyyeHne
NpoXoAuT Yepes ucnbl-
TyeMblil 06paseL, BAO/b
HeCKO/IbKUX KaHas0B,
4yTO6bI NONYUNTHL 06LLEE
nonepeyHoe nsobpaxe-
Hue CT-NM10THOCTY, Ha-
3bIBaeMOe TOMOrpaMMOi.

Cuctema CT nmeeTt
MHOFO BapuaHToB
npefocTaB/ieHns faH-
HbIX PEHTTEHOBCKOro
nccnepoBaHusa (Takxe
Ha3blBaeMbIX NpefcTaB-
nexHvamm) oT DDA (nan
1D wnu 2D), npeobpa-
30BblBaeT U3MEPEHHbII
curHan B uudpoBolii
chopmart 1 3aTem BbINo-
HAET BOCCTAHOB/MEHMe,
4yTo6bLI CObpaTh ANa-
rpammy unm Tpexmep-
Hblii HABOpP TPEXMEPHbIX
N306paxeHni.

Cuctemsbl CT cerogHs

He orpaHuYMBalT-

cA reHepupoBaHuem
ToMorpamm. OHu MoryT
Takxke reHepupoBaTb
o6beMHble faHHble,
TpexMepHyto B13yanmsa-
LMo 1 nepegopmaTupo-
BaHHble. MHOTOC/OliHbIe
n3obpaxeHns

MpenvyLiecTsa

Mpegnaraer sicHyio
nonepeyHyto KapTu-
Hy npeameTa.

MN3-3a oTCyTCTBUS
CTPYKTYPHOrO LyMa
oT geTanei BHe
TOHKOW NI0CKOCTU
nccnefoBaHus n3o-
6GpaxeHns HaMHOro
nerye UHTepNpeTu-
poBaTtb.

MpeansHo gns
no3nunoHnpoBsa-
HUSI U Kann6poBKU
N/I0CKOW 1 06b-
eMHoWi getanu B
Tpex n3MepeHusx,
HanpumMep, ged ekt
NN pacnpocTpaHe-
HWe paspbiBa.

McnonbayeTcs
0fMHAKOBO pe-
3yNbTaTUBHO A/1si
MeTanINyeckux u
HEMeTasITIMYECcKnX
06pasLioB, TBEPALIX
Tesl U BOJIOKHUCTbIX
maTepuanos, a
Takke rnagkux u
HEepaBHOMEPHbIX
npesMeToB.

OO6LWMpHbIE BO3MOX-
HOCTN 06paboTKn
n3o6paxeHuns

HepocTarku

CkaHepbl ycTpoiicTe CT umetoT
06bIYHO BEPXHUIA Npefen B OTHoLe-
HWKM pa3mepa obpasua, ogHako Ans
KPYMHbIX 06pa3L0B MOryT UCMO/b30-
BaTb cneynann3npoBaHHble CKaHepbl.
Bonblne o6pasubl (CNoXHbIE nona-
CTU BEHTUNATOPA) MoryT TpebosaTtb
1CNo/b30BaHNSA UCTOYHUKOB ANA
PEHTTEHOBCKOr0O U3/TyYeHUS JINHERHO-
ro yckoputens (1 MEB u Bblwwe).

Ypo6eH ana ocmoTpa 60MbLIKX No-
wanei.

MoAroToBKa CHUMKOB KOMMbIOTEPHO
TOMOrpag My MOXeT 3aHsiTb MHOTO
BpPEMEHMU.

Bpems ckaHMpoBaHWs 3aBUCUT OT
pasmepa o6pasua, PeHTTeHOBCKOro
UCXOLHOT0 M3/yYeHus, 3aflaHHoro
paspeLlleHns 1 reoMeTpun feTekTopa.

TpyAHOCTb B MONyYeHUM AocTaTou-
HOro KOHTpacTa Mexay HWKHUMU
NOACTPYKTYpamy aToMHOro Yncna
coefuHeHN (Hanpumep, maTpuua,
cnoli, TOHK1e NNacTuHbl), 0COBEHHO
ans cuctem CT. 6asvpyrowmxcsa Ha
N0CKOM NOBEPXHOCTKN (MosyyeHne

AOCTATOYHOro KOHTpacTa He ABNAeTCA

npo6nemolii ans cuctem CT BbICOKOrO
AunanasoHa).

B03MOXHOCTb Hanuuus apteakTos
B [laHHbIX.

MoxeT noTpe6oBaTbCcs Habop WH-
CTPYMEHTOB W|'Wnn KpenneHus ans
06paboTkn obpasua

[aHHble otyeToB

Mepese-
[eHHoe B
unchposyto
cdopmy no-
nepeyroe CT
n3obpaxeHune
NA0THOCTH
(Tomorpamma)
MCMbITYyEMOro
o6pasua. Mo-
3BONIAET MONy-
YUTb NOJIHbIE
TpexmepHble
n3obpaxeHus
NMIOTHOCTH
ANnA BecbMa
MasieHbKNX
06bEeKTOB
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8.2 O6was npoueaypa

8.2.1 CT — meTop paauorpacuyeckoii AedekTockonmmn, KoTopblii NCNONb3yeT KOMAbOTEP, YTOObI PEKOHCTPYMPO-
BaTb M306paxeHne nonepeyHoil NnockocTu (NNacTuHa) Yepes ucnbiTyemblii o6pasel. CT npegnonaraeT ocywecTBeHne
N3MEepeHWin MPOHMKAaIOLLEro PEHTTeHOBCKOro M3/ly4eHUs Ha npegmeT Henpo3payHOCTU UCMbITyeMoro obpasla yepes He-
CKO/IbKO KaHasoB, YTo6bl COCTaBUTb NEPEKPEecTHOe n3o6paxeHne NNoTHOCTH ocnabnenust CT-macchl, Ha3blBaeMoe TOMO-
rpammoii. MonyyeHHoe B pesyfnbTaTte nonepeyHoe obLiee nsobpaxeHne — 3To KONUYECTBEHHOE O0TO6GPaXeHne NNHelHoro
PEHTIEHOBCKOIO MacCOBOro KO3(h(UUMEHTA 3aTyxaHUsi B KaXAol ToUke B NOCKOCTU. JIMHENHbIA MaccoBblii Ko3adhuum-
€HT 3aTyXaHus XapakTepusyeT SIoKaibHblii MTHOBEHHbI KO3 hMLMEHT, B KOTOPOM PEHTreHOBCKMe Nyun ocnabnsaTcs BOo
BPEMS CKaHWpOBaHUs, AU pas3bpoca, Wan NornolweHns oT najatoLiero U3ny4yeHus, nockosibky OHO pacnpocTpaHseTcs
yepes ncnbiTyemblii obpasel,.

8.3 3HaueHue u ucnosnb3oBaHue

8.3.1 CT 06bI4HO BbINOJ/IHAETCA MOC/e NONYYEHUS ABYX Pa3MepHbIX PEHTTEHOBCKNX 0TOBpaXeHwiA.

8.3.2 CT kak ycnoBHas paguorpadus n pagnockonmyeckoe nccrefoBaHne WMPOKO NPpUMEHUM K 1lo6oMy maTepu-
any wunu npegmeTy, Yyepe3 KOTOPbI/i MOXET MPOWTK 1yY MPOHMKAIOLLEro U3yYeHUs 1 MOXeT 6biTb 06HapyXeH, BKI4as
KOMMO3WUTHbIE MaTepuanbl 1 KOMNAeKTyowWme. HoBblli Nonb3oBaTe/lb MOXET GbICTPO HAYUMTLCA (YACTO NMPU NEPBOM KOH-
TakTe C TexHonorvei) yuntaTtb gaHHblie CT. NOTOMY UTO N306paxeHNs COOTBETCTBYIOT Hanbosnee 613K0 cnocoby, KOTOPbIM
yenoBeyeckuii pasym BU3yasnimampyeT NpoCTPaHCTBEHHbIE CTPYKTYpPbI B OT/IMYME OT NPOeKLMOHHON paguorpaduu. [lanee,
NoCcKosbKy n3obpaxeHns CT SBAAOTCA LUDPOBLIMW, OHN MOTYT 6bITb YBE/IMYEHDI, Pa3/I0XKeHbI, CXKaTbl, 3aapX1MBUPOBaH®I,
BBE/leHbl KaK fJaHHble B BblYNCNEHUSI paBGOUNX XapakTepucTuK A1 cpaBHEHUs C LMPOBLIMY faHHbIMW OT APYTrUX MeTo-
[l0B HepaspyLualLWnX UCAbITaHUIi UNn nepeAaHsl 4ApYruM nogpasgeneHnam ans ANCTaHLMOHHOro Habnogeruns. JononHu-
TenbHo CT MMetoT yYBe/IMYEHHYI0 KOHTPACTHOCTb MO KOMNaKTHbIM 061acTaM — 6onee 20—25 nukcenos. Y 3TOro kavecTsa
HeT HMKaKOoro Knaccuyeckoro aHanora. PacnpocTpaHeHo KOHTpacTHoe pa3nnyeHue 6onee 0.1 % Ha f0BEepPUTE/NbHbIX YPOB-
HAIX C TPEMSA CMTrMamu No 06/1acTaM CTOMb Xe MasbiM, Kak kBuHTa AE 0fiHOro npoueHTa pasmep npeamera.

8.3.3 306paxeHuns komnbloTepHoli Tomorpadun (CT) xopoLlo 3apekoMeH0Bann cebs ANA UCNOb30BaHNA B CO3-
[aHUN KOSTIMYECTBEHHbIX U3MePEeHUiA. BennunHa u npupoga norpewHocTy B usmMepeHusix CT B 60/1bLwON cTeneHn 3aBUCAT
0T XapaKkTepuCTUK annapaTa CkaHupyloLero ycTpoiicTea, napameTpoB CKaHNPOBaHWA, NpegmMeTa v Apyrnx 0Co6eHHOCTe.
Cpeau napameTpoB, KOTOPblE MOTYT ObITb OLleHeHbI HAa n306paxeHusax CT. — pa3Mep asieMeHTa 1 hopma, KOHTpacT naoT-
HOCTW. TO/ILMHA CTEHOK, TO/LMHA NOKPbITUA, abCoNoTHaA MaTepuanbHas NI0THOCTb U CpeAHee YNC/I0 aTOMOB.

8.3.4 Vicnonb3oBaHue Taknx KOJIMYECTBEHHbIX 3MepeHuii TpebyeT, YTOGbl bl N3BECTHbLI MOTPELLHOCTU, CBA3aH-
Hble C HUMU. TOYHOCTb U3MEPEHNA MOXET lyylle BCcero 6biTb onpeAesieHa npu oTCeXWBaHUN pacnpocTpaHeHns nsmepe-
HWA TO XKe camoil XxapakTepUCTUKN Npy MOBTOPHOM CKaHUPOBAaHWMW, NPEANOYTUTENIbHO KOIMYECTBOM CMELLEHUA npeameTa
MexXJy CKaHMpOBaHWSAMM, Kak OXnuaaeTcs Ha NpakTuke. OTO rapaHTUpyeT yyeT BceX a(pheKToB, KOTOpble U3MEHAIT pe-
3ynbTaT. Takoli Kak cTaTucTuka poToHOB, Apelich AeTekTopa, apTedakTbl BblpaBHWBaHNSA, NPOCTPAHCTBEHHAsA Bapuauus,
Bapuaumsa hyHKLUN paccesHnsa ToYkK, pasMelleHne o6bekTa n T. 4.

8.3.5 OfH/M 13 NCTOYHMKOB TaKoi Bapuaunu ABAAIOTCS HeUcnpas/fieHHble cuctemarmyeckme adekTbl, Takme Kak
N3MEHeHNs YCUNUA WU CMELLeHNs MexXAy pas/nyHbiMu n3obpaxeHusiMu. Takne pasHOCTM M306paxeHus MoryT YacTo
yAANsTbCSA OT BbIYUC/IEHNS U3MEPEHNSA BK/TOYEHNEM Ka/IMGPOBKU MaTepmasioB B u3obpaxeHue, KoTopoe Toraa npeob6pa-
30BblBaeTCA Takum 06pa3omM, YTobbl rpagyvpoBOYHbIe MaTepuasbl 6bin B CTaHAAPTHbLIX BeINMYMHAX.

8.3.6 B onosiHeHne K cnyyaiiHoi Bapuaummn npu n3aMepeHun 1l060ro 3Ha4eHNs MOXET Takke NPosiIBUTCS CMeLleHne
NA0THOCTU. DTO MOXeT 6biTb pe3y/ibTaToM apTedakToB B U306paXKeHUN UKW NOXHbIX NPeAnoNoXeHN, UCNoNb3yeMblxX
B a/iropuTMe usMepeHus. Ecnu Takoe onpefeneHo W3MepeHMeM UCMbITyemMoro o6pasua, Takme cMmelleHus MoryT 6biTb
ycTpaHeHbl MyTem ux yyeTa B anroputme.

8.3.7 WccnepoBaHue pacnpocTpaHeHusi pe3y/ibTaToB U3MepPeHust NOBTOPEHHbIX CKAHUMPOBaHW 06pa3LoB ¢ U3BECT-
HbIMW CBOCTBaMU, NOJOGHLIMU TEM. KOTOPbIE ABNAITCA LeNblo UCCNe0BaHNs HepaspyLualwWwmnx UcnbiTaHnii, ABnsaTCs
NyYWwnM MeTOAOM /19 onpefenieHns TOYHOCTU U CMeLLeHnii B usmepeHusx CT. Kak ToNbKo Takue onpegeneHuns ans faH-
HO cncTemMbl 1 Habopa 06LEKTOB M YCNOBUIA CKAHNMPOBaHUS 6YAYT BbINOHEHbI, OHWM MOTYT UCMNOMb30BATLCS, YTOObI AaTb
XOPOLLO 060CHOBAHHbIE OLLEHKM TOYHOCTU U CMELLEHNA 4711 MPOMEXYTOUYHOrO 3BeHa 06bEKTOB MO pa3Mepy, KOMNO3ULUU 1
hopMe, Noka Ha M306paxeHnsax He NOSBATCA Kakne-Nnnbo HeobbluHble apTedakTbl.

8.3.8 Mpwn ycnoBun npasBubHON KannbpoBkM Takke MOryT 6biTb BbIMOSIHEHbI O4eHb TOYHO abCOMOTHLIE onpege-
NeHna NNoTHOCTW. BennunHbl ocnabneHns moryT Takke ObiTb TOYHO CBfi3aHbl C YAefnbHOW maccoii matepuanos. Eciu
AeTann B M306paxeHnn ABASTCS YNCTbIMW OAHOPOAHBIMU 3/IeMEHTAMU, BE/TMUYNHLI MIOTHOCTU MOTYT BCE elye 6blTb A0-
CTaTOYHbIMK, 4TOGbI B HEKOTOPbLIX Cly4asx pacno3HaTb Matepuansl. B cnyyae ecnu Hukakas n3HavanbHas uHopmayms
HefoCTynHa, yaenbHble Maccbl CT He MOryT UCMO/Ib30BaTbCA, YTOObI ONO3HATL HEN3BECTHbIE MaTepuanbl C OAHO3HAYHbIM
pe3ynbTaToM, Tak Kak MOXeT 6blTb NpeAnosokeH 6€CKOHEYHbIA CNekTp coCcTaBoB, KOTOPblE MOTYT NPUBOAUTL K Nt060MY
faHHOMY HabniofaeMomy ocnabneHuto. B aTom MOMeHTe Bce elie MOXeT MCNOo/b30BaTbCA UCKUMTEeNbHAs YyBCTBU-
TeNbHOCTb NA0THOCTM CT. 4TO6bLI ONpeAenMTb MOPHOIOTMNI0 KOMNAEKTYIOLW e N BblABUHYTb Ha NEPBbI NAaH CTPYKTYPHbIA
nedekxT.

8.3.9 MNockonbKy Bpemsi co3gaHuna nsobpaxeHnii KOMNbOTEPHON ToMorpaduu, kak npaswio, npeanonaraet Nnopaa-
Ka MUHYTbI Ha KaX/oe, NosiHble TpexmepHble uccnegoBanns CT MOryT 6biTb 4OCTATOYHO TPYAOEMKUMU. MoNHOMACLITA6-
Hble 1ccnefoBaHna KoMNAekTytoleli TpebyoT 60/blune BO3MOXHOCTU XpPaHEHUS MHGOPMaL Ui, UM onepexeHHble MeTo-
[ibl Mokasa, unu cobnofeHre o6oux ycnoBuii, a Takke o6opyaoBaHme, YTo6bl NOMOYb ONeEpPaTopy PacCMOTPETb OFPOMHbIN
06bEM reHepupyembiX faHHbIX. OTO MOXeT 6biTb KOMMNEHCMPOBAHO COBPEMEHHbIMU rpacnyeckuMmn TexXHUYeCcKUMu
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cpeAcTBamy 1 aBTOMATMYECKMM NPOrpaMMHbIM obecneyeHnemM ANs UccnefoBaHns B NOMOLLb Mosib3oBartento. Takum 06-
pasoM. 4acTo A0CTaTOYHO MPOBEAEHUS HENOJHbIX nccnegosaHnii CT. 4ONONHAS uccnefoBaHne LucpoBbIM pagnonoru-
YeCKNM CKaHVpOBaHUEM.

8.3.10 MpakTtuka akcneptnsbl CT — obuwasa 4yacTb W cneundnyeckoe npumeHeHune. MpombIWIEHHOe UCNo/b30-
BaHme CT AOCTaTOYHO HOBO, YTO OTPaXaeTCs Ha TOM, YTO BO MHOTMX C/yvyasax MeToAbl COrNlacoBaHNA eLle He CO3AaHbl.
CuTyauus ocnoxHseTcs ganee hakTom TOro, 4TO CUCTEMHbIe TexHuueckne cpeacTtea CT n paboyne xapakTepUcTUkM Bce
ele nojsepralwTCcs CyLeCTBEHHOMY Pa3BUTUIO N YCOBEPLLUEHCTBOBAHMIO.

8.3.11 MpeumywecTsa n NpUMMeHeHue

8.3.11.1 B oTanune o1 paguorpadum nnm paguockonum CT nossonset HabnwgaTe rnyo6uHy aeekTos. 3T0 N03BO-
naeT nokasaTb Masble acnekTbl AedeKTOB TakumMm 06pas3oM: MOXHO NOMy4YnTb MHPopMaLuio o gedekTe, HeJOCTYNHYIO B
YyCNOBHOW paguorpadpuu.

8.3.11.2 CT ugeanbHO NOAXOANT 415 PACNONOXKEHNSA U KaNNBGPOBKM NIOCKOW N 06bEMHOV ieTanu B TpeX U3MepeHunsXx.

8.3.11.3 M13-3a YyBCTBUTE/ILHOCTN NOFNOTUTENbHbIX NMONEPEeYHbIX pa3pe3oB k aTOMHOI xumumn paspewwenune CT orpa-
HUYEHO XMMUYECKOI XapaKkTepuCTNKO BHYTPEHHeR CTPYKTypbl MaTepuasios.

8.3.11.4 Tak kak meTof, 6a3nMpyeTcs Ha PEHTTEHOBCKOM W3/ly4eHUW, OH MPUMEHAETCA OAMHAKOBO XOPOLO ANA Me-
TannAnyecknx U HemeTannmyeckmx obpasLos, TBepAbIX TeNl U BOOKHUCTbIX MaTepuasnos, a Takke rnagkux n Heperynsp-
HOPOBHbIX NpeAMeToB. pu NCNOB30BaHNN C APYTUMU HepaspyLawlWMy MeTogamn (HepaspyLuarLwmmMmm UCrbITaHUSAMM)
MeTofbl, Takme Kak ynbTpasByk, aHHble CT, MOryT NpefocTaBuTb OLLeHKY MaTepuanbHol LieNoCTHOCTH, KoTopas He MoXeT
6bITb B HacTosLLee BpeMS AOCTUTHYTA HUKAKVMU UHBIMW CpeAcTBaMu.

8.3.11.5 MnaBHoe npeumywectsBo CT cocTOUT B TOM. 4TO OH 6e3 paspyLlleHusi npefocTasisieT KONNYEeCTBEHHbIE
[JaHHble BA3KOCTU (T. €. NJIOTHOCTb M pasMepbl) Ha M3006paXeHUsX TOHKMX NOonepeyHbIX paspe3os Yepes npeamer. M3-3a
OTCYTCTBUA CTPYKTYPHOTO LyMa OT fleTasn BHe TOHKOW N0CKOCTU 0CMOTpa U306paxeHnsi HAMHOrO flerye NHTepnpeTnpo-
BaTb. YeM YC/IOBHble pe3y/bTaTbl PagnosIornyeckoro uccieoBaHus.

MpumeyaHne 7 — JInHeliHblli MaccoBblii KOIMPMULMEHT 3aTyxaHUs Takke HeceT IHepreTuuyeckylo 3aBucCU-
MOCTb, KOTOpas sABNsieTca PyHKLMed maTepnanbHoii KOMNO3NLKMK. ATa 0COBEHHOCTb MOXET UM HE MOXET (B 3aBUCUMMO-
CTW OT MaTepuasioB N IHEPTrUN UCMOSb3YEMbIX PEHTTEHOBCKUX flyyeil) 6biTb 60oee BaXHOM, YeM OCHOBHAas 3aBUCUMOCTb
NIOTHOCTW. B HEKOTOPbIX CyYasx 3TOT 3 (EKT MOXET 6bITb BPEAHBIM, MACKMPYsi PA3HOCTW MIOTHOCTW B KOMMbIOTEPHOIA
ToMorpadum; B ApYrux cyyasx oH MOXeT UCMOb30BaTbLCS, HTOGLI CNOCOGCTBOBATL YBE/IMUYEHUIO KOHTPacTa Mexay pas-
NIMYHBIMW MaTepuanamu nofo6HoN NNOTHOCTK.

8.3.12 OrpaHnyeHuns n nHTeptepeHLmmn

8.3.12.1 Kak u B paguorpacumm, n pagnockonmm, BOSMOXHO camblii 60bLIOK BONPOC NPY NPYMEHEHWUN PEHTIEHOB-
ckoro CT B OTHOLIEHWM K KOMMNO3WUTHbIM MaTepuanam U KOMMIEKTYIOLWUM — 3TO AOCTUXEHME [OCTaTOYHOro KOHTpacTa
MeXAy HW3KOaTOMHbIMU NOACTPYKTYpaMy COeAUHEHUst (Hanpumep, mMatpuua, Croi, TOHKMe NNacTUHKKM). B To Bpems kKak
noslyyeHne [oCTaTOYHOro KOHTpacTa siBnsieTcs 6onee TpyAHbIM Ana cuctem CT. 6as3vpyeMbix Ha NJOCKON naHesnu, aTo He
sBnsieTcs npo6nemoit Ans cuctembl CT BbICOKOTO AMHAMMYECKOTO AnanasoHa.

8.3.12.2 Kak n B cnyyae ¢ no6oil MoganbHocTblo, Y CT ecTb cBOM orpaHuyeHms. Camoe pyHAamMeHTanbHoe To.
4YTO 06BEKTbI UCCNeAoBaHNA AOMKHbI GbiTh 4OCTATOYHO HEGOMBLLIOrO pasMepa, KoTopblil ByaeT npucnocobneH cuctemoni
o6paboTkn obopygoBaHus CT. 4OCTYNHOro Nosb30BaTesto, U pagvoMeTpMYeckum napameTpam PeHTTeHOBCKUX Nyyeid,
MCNoNb3yeMblX 3TOW KOHKPETHOW cucTemoii. [lanee, anropuTMbl BOCCTAHOBEHUSt KOHHEKTUKYTa TpebyoT, YUTOObI NOMHbIE
180 cTeneHel faHHbIX O6bl/IM COGPaHbI CKAHUPYOLWLUM YCTpoiicTBOM. O6bEKT NpeamMeTa Uav ero NPo3pavyHoCTb OrpaHnyn-
BalT 06bEM AaHHbIX, KOTOPbINA TNTOXET ObITb YY4TEH B HEKOTOPbIX C/ly4Yasx. B To BpeMsi Kak eCTb MeTo/ibl KOMMEeHCUPOBaHUSA
HEeMOoJIHbIX faHHbIX, KOTOpble BOCNPOM3BOAAT NoAAanwWwmecs AmaTocTUKe N306paxeHns, nosyYeHHble n3o06paxeHns AB-
NATCA B N060OM cnyyae MeHee NpeanoyTUTENbHBIMU N306paXeHNAM OT NOJHbIX HA60POB AaHHbIX.

8.3.12.3 [ipyroit noTeHumnanbHbIl HepocTaTok ¢ oTo6paxeHnem CT — BO3MOXHOCTb Hasimuns apTedakToB B AaH-
HbIX. B faHHOM cnyyae apTedakT — 4T0-1M60 B M306paXKeHUn, YTO TOUHO He OTpaxaeT UCTUHHOEe CTPOEHME uccneayemMo-
ro o6bekTa. MocKobKYy OHM HepeasbHbl, apTedakTbl OrpaHMyBaloT CNOCOBHOCTbL NO/b30BaTE A KOSIMYECTBEHHO U3B/EYb
[aHHble 0 MacCoBbIX KO3(hULNEHTAX 3aTyXaHUs, MIOTHOCTK, pa3MepHble WK Apyrue AaHHble n306paxeHusi. Moatomy,
Kak Cc N060li TEXHWUKOWN, NoMb30BaTE b AO/HKEH YYNTLCS NMPU3HABaTb U ObiTb B COCTOAHUN OTOPOCUTL 06LWMe apTedakTbl
cybbeKTMBHO. HekoTopble apTedakTbl N306paXEHUS MOXHO MOHWU3UTb WU YCTPaHUTb C yNy4ylleHUeM MPaKkTUKW UCMOoMb-
30BaHua CT; gpyrue sBNATCA HegocTatkaMm MeTogosormun. MprMepsl NocaefHero BkIOYalT B ceb6sa paccesHHoe U3ny-
YeHWe U 3NEeKTPOHHBbIA WyM. Nosiockl kpast 1 adhekTbl NapuranbHOro o6bema. Hekotopblie apTedakTbl cogepxar u 10. 1
apyroe. Xopowwnii npumep — apTedakT gedekra, KOTopblili NOSBU/ICA BBUAY /Iy4eBOro pasbpoca (KOTOpbIi MOXET 6biTb B
3HAUYUTE bHON CTeNneHn yCTPaHeH), a Takke OTHOCUTENIbHO MHOFOXPOMAaTUYHOCTW PEHTIEeHOBCKOro NoToka (KOTopblii ABNSA-
eTCs MPUCYLLMM NCNONb30BaHNI0 UCTOYHMKOB TOPMO3HOTO U3nydYeHus). NMpumeHrMble apTedakTbl 418 KOMNO3UTHBIX CO-
eNHeHNA. ocobeHHO 601bWNX pa3MepoB (Kak nonacTy BEHTUASTOPA), M CNOCO6bl MUHUMU3NPOBAHUS apTedakToB nyTemM
MCMNO/b30BaHNA 60/bLUEl NPOEeKUNiA, AN NCNOb30BAHUS Pa3INUHbIX KOHMUIypaLMmn CKaHVPOBaHUS, UK C NPUMEHEHVEM
60/110COB 34eChb He 06CYyXAatTCs.

8.4 lcnonb3oBaHWe CCbIJIOYHON NuTepaTypbl

8.4.1 O6buee

8.4.1.1 CnepytloT TpeboBaHuam pykoBoacTBa E1441 ana wn3yvyeHuss ob6Lero onucaHWs PeHTreHOBCKOro uc-
cnepoBaHua CT (Bkiouvas o6cyxieHne TeopeTumyeckoro 6asmca oTobpaxeHnus B CT), cucTeMHble ocobeHHocTn CT
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(NpocTpaHCTBEHHOE paspeLlleHne, CTaTUCTUYECKUIA LWYM. 3KCMOHATbI), r10CcCapuili TEPMUHOB, KOTOPbIE UMEIOT 3HAYEeHUs,
yHuKanbHble ana CT. MoTeHUuanbHble NoMb30BaTENN U NOKyNaTesnu, Tak Xe Kak onbiTHble uHcnekTopbl CT. HangyT ans
cebsa B gupektuBe E1441 nonesHblii UCTOYHWK MHDOPMaLMK ANs TOrO, YTOGLI onpesenuTb npurogHocTb CT AN 0COGEH-
HbIX 3a/ia4 3KCMepTu3bl, ONpeAenuTb CUCTeMHble paboyne xapakTtepuctukm CT B HOBbIX CUTyauusax u gna paspaboTku u
npeAnncaHnsa HoBbIX Npoueayp CKaHNPOBaHUS.

8.4.1.2 CnepytoT TpeboBaHusam pykosoaTsa E1670. cogepxallyMM OCHOBHble 3KCM/yaTalMOHHbIE XapakTepucTuku
Ha KomnbloTepHyto Tomorpaduio (CT). cuctemHble TpeboBaHmsa/cneymdukaLum nam yctaHasnnsawLwmm obLLyo TEPMUHO-
noruto. 4To6bl BBECTM MOKynaTe st u nocTaslyuka B NpoLecc cuctemHoro otéopa CT.

8.4.2 O6opypoBaHue CT M MHCTpyMeHTapuii

8.4.2.1 CnepytoT TpeboBaHnsaM pykoBogcTea E1441 v npaktuke E1570 Ans nsyyeHUs TUNOB KPYMHbIX KOMAOHEHTOB
CUCTEMbI, CYLLLECTBYIOLWNX B COBPEMEHHbIX cuctemax CT.

8.4.2.2 CnepytoT TpeboBaHnAM pykoBoAcTBa E1441 ana onucaHns COBPEMEHHbIX CUCTEMHbIX KPYMHbIX KOMMOHEH-
ToB cuctembl CT (/ly4yeBble UCTOYHWKM, NOHU3ALMNOHHbIE U NIIOMUHECLEHTHbIE AETEKTOPbl, MEXaHNYECKOEe CKaHupylollee
o6opyaoBaHue, BblUMCINTENbHbIE CUCTEMbBI, MHTEpdelickl onepaTtopa, oTobpaxeHre 1 06paboTka n3obpaxeHus).

8.4.3 Kanubposka CT n ctaHgapTm3auus

8.4.3.1 CnepyloT TpeboBaHuAM pykoBoacTea E1441 gns npoBepku akcnayaTauMoHHbIx napameTpos CT. uHtepnpe-
Tauuu pesynstatos CT.

8.4.3.2 3HakomATCA ¢ npakTukoii E1570 ans n3yvernus TpeboBaHuii Nno o6ecneyeHnto HafAeXHoCT N kayecTsa U30-
6paxeHnii CT BHe 3aBUCMMOCTU OT 3an/1aHMPOBaHHbIX KanM6poBKKM, cTaHfapTU3aLmMmn, UCNob30BaHUsS 3Ta/IOHOB MaTepu-
anos unm ocMoTpa. ObecneyeHne HageXHOCTU U KayecTBa Takke OCyLLeCTBAAETCA NyTem OCYLeCTBEeHNA O4HOPOAHbIX
npoueayp no cucteMHolt koHdurypauum CT. ycTaHOBKe, ONTUMU3ALUN U N3MEPEHUIO PaBOUNX XapaKkTepuUCTuK.

8.4.3.3 CnepytoT TpeboBaHUsIM MeToAa vcnbiTaHuii E1695, onpeAensiowM nNpocTpPaHCTBEHHOe pa3spelueHne U
KOHTPACTHYI YyBCTBUTE/IbHOCTb B PEHTTEHOBCKOM W3/lyYEHUM W M306paXeHnn KomnbioTepHoii Tomorpadum (CT). U3-
MepeHne NPOCTPaHCTBEHHOTO paspeLleHns BbIBOAUTCA U3 aHa/m3a n3o6paxeHns ocTpoTbl Kpas Aucka. KoHTpacTHoe n3-
MepeHue 4yBCTBUTE/IbHOCTU BbIBOAUTCA M3 aHanm3a n3obpaxeHns cTaTUCTUYECKOrO WyMa B LieHTpe gucka. 3ToT MeToq
ncnblTaHW MOXeT Takke WCMo/b30BaTbCA, YTO6bI OLEHWUTb ApYyrne 3KchnayaTauWoHHble napameTpbl, TakMe Kak cpegHe-
4aCTOTHOE NOBbILLEHWE 3epHA BOCCTAHOB/IEHWS, NPUCYTCTBME (MM OTCYTCTBUE) NEepekpecTHOli CBA3M feTekTopa, rpy6as
Bbl6GOpKa NpeAcTaB/eHU N 3aXNM HemMaTepuanbHblX (T. €. oTpuuatenbHbix) Homepos CT.

8.4.3.4 CnepytoT Tpe6oBaHUAM MeToAa UcnbiTaHuii E1935 anst kannGpoBku NAOTHOCTK cucteMm CT U ANst UCNOSb-
30BaHNA 3TOW MHDOpMaLMKM ANA U3MEepPeHNs MaTepuanbHOro yaenbHOro seca no nsobpaxeHuam CT.

8.5 Pa3mep u macca

8.5.1 Pasmep. Kpome macchbl 1 MaTepnasibHOro cocTaBa camblii OCHOBHOW napameTp — pasmep o6pasua. Onpe-
[ensioT MakCMMasibHY0 BbICOTY W AMameTp UCMbITyemMoro o6pasua, KoTopblii MOXeT 6bITb uccnefoBaH Ha cucteme CT,
060/104Ky 3KCnepTu3bl obopygoBanHua. Pasmep n macca 6yayT onpefensTb TUN MexaHW4ecKoi moAcucTembl, koTopas
6yfneT Heob6xoAMMa, YTOGbI MepeMecTUTbL o6pasel, 0OTHOCUTENbHO Nyya (o6pasel, Bpaljaemblii NN nepeBefeHHbI 0T-
HOCUTE/bHO CTaLVOHAPHOrO lyya U UCTOYHKKA) UK NepeMecTUTb /Ty OTHOCUTEeIbHO o6pasua (MCTOUHKK yya v cuctema
[JeTekTopa, Bpaliaemas BOKpyr o6pasua). Hanpumep, coBcem gpyras MexaHuyeckas nogcucrema bygeT Ao/mkHa noaaep-
XMBaTb 1 TOYHO Nepemellatb 60/bLWON, TAXeNbll o6pa3el, N0 CPaBHEHWIO C erkuM n HebonblwKMM 06pasL oM. TOUHO Tak
Xe NI0rncTmKa 1 KpenaeHve 60MbLIOro Yncia OANHaKOBbIX 06pasLoB ByAyT OT/INYATLCA OT TaKOBbIX B OTHOLIEHWUN OAHOTO
obpasua. bonblmne o6pasubl B 3aBUCUMOCTW OT MaTepuanbHOro coctasa BoobLie B 60/blueli cTeneHn ocnabaTt nyy. ko-
TOpbI ByfeT, B CBOK o4yepesb, onpeAenaTb TUM SIy4eBOro UCTOYHMKA U AeTEKTOPOB, HEOGXOAUMBIX AN UCCNef0BaHNS.

8.5.2 B kauecTBe MeTpO/IOrMYeCcKOro NHCTpyMeHTa 60/bluMHCTBO cucTem CT obecneunsatoT pasnoxeHne nukcena
npumepHo 1:1000 (Tak kak B HacToswee Bpemsa 1024 x 1024 n3obpaxeHus — Hopma), U MeTpOsiIornyeckme anroput-
Mbl MOTYT HYaCcTO U3MepPSATb pa3Mepbl C NPMeMIeMoli TOYHOCTbIO BHU3 K aMnanTyde nognukcena. s manbix npegmeTos
(MeHbLe yem 4 groiiMa B gmameTpe) aTo coctaBnseT npuénusutensHo 0.1 mm (ot 0.003 go 0,005 gloiima) ¢ Tpems curma-
mun. [ina 60nblInMX NpeAMeToB COOTBETCTBYOLMI Noka3aTenb byAeT NponopLMoHanbHO 6onblue.

MpunmeyaHune 8— B HacToAllee BpeMs AOCTYMHbI CUCTEMbI C 3/1IEMEHTaMU TPEXMEPHOTo passioxeHusa 0,01 mMm.

8.5.3 MakcumasnbHas BbicOTa 1 fuameTp UcnbiTaTesibHOro obpasua, KoTopblii MOXeT 6bITb NCCEf0BaH Ha cucteme
CT. onpegensioT 060/104Ky NCCnefoBaHNa 060pyaoBaHus. Bec npegmeTa n nobble cBA3aHHbIE KPENAeHUa [O/MKHbI ObITh
B Npefenax BO3MOXHOCTe cuctembl. Hanpumep, coBcem Apyras MexaHuyeckas cucrema byget nogaepxusarb U TOYHO
nepemeliatb 60/bLIONA, TAXENbI/ NCNbITaTe NbHbIA 06pa3el, N0 CPaBHEHWIO C HEGOMBLWNM W NerkuM. TOYHO Tak Xe oru-
cTMKa 1 kpenneHne Ana o6paboTkn 60/bLWOro KoanyecTsa 06pasLoB MO CPABHEHUIO C OAHUM 06Pa3LOM.

8.6 Be3onacHOCTb U puUCKKN

8.6.1 Mpoueaypbl akcnepTnsbl CT [O/MKHbI 6bITb BbINOSIHEHbI MPKU COBMOAEHUN YCOBUI 6€30MacHOCTW, YTOObI
nepcoHan He NoABeprca W3ny4yeHuo B A03aX, MpeBbllialLWUX paspelleHHble KOMNaHuei, ropogom, rocyAapcTBoM unu
HaLMOHasIbHbIM 3aKOHOA4ATeNbCTBOM. Bce pucxu n pernameHTbl 6e30MacHoi paboTbl, KOTOPble MPUMEHSAIOTCS, AOKHbI
6bITb UAEHTUMULMPOBAHLI, BK/OYaA:

8.6.1.1 Hopmbl chefepanbHOro npasa:

8.6.1.2 FocyfapCTBEeHHbIe/MECTHbIE NOCTAHOBNEHNS;

8.6.1.3 MecTHble;

8.6.1.4 KoOHTpoNb nepcoHana;
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8.6.1.5 PacnonoxeHue cTona c 3axsaraMmu:

8.6.1.6 O6nacTb aBakyauum.

8.6.2 [N AONONHUTENBHON MHhopMaL Uy, umetoLeli OTHOLEHNE K pagualMoHHON 6e30nacHoOCT U puckam, CBsi-
3aHHbIM C UCMO/Ib30BaHNEM PEHTTEHOBCKOro 060pyfoBaHunsa, cM. NyHKT 10.2.8.

8.7 KanubpoBka u cTaHgapTusaums

8.7.1 JkcnnyaTauMoHHble napameTpbl cucTem ucnbiTaHnii CT A0/MKHbI 6bITb ONpefeneHbl U PerynsapHo KOHTPO-
NpoBaTbCA. YTOObI rapaHTMpoBaTb AOCTOBEPHbIE pe3y/bTaThl. Jlydlas oueHka CUCTEMHbIX pabounx xapakrepuctuk CT
MOXeT 6bITb BbINO/IHEHA Ha pa6oTaloleii cucTemMe ¢ UCNONb30BaHNEM WCMbITyeMOro o6pasua B hakTUyecknx paboumx
YCNOBUSAX.

8.7.2 MeTOAMKN N3MEPEHUSI CUCTEMHbIX Paboynx xapakTepucTuK JO/DKHbI 6blTb CTaH4apTU3NPOBaHbl Tak. YTOO6bI
KpuUTEpUn n3mepeHnsa paboumx xapakTepucTUK MOrn 6biTb C TOTOBHOCTLIO Ay6/1MpOBaHbl B YKa3aHHbIX UHTepBanax. Cu-
CTeMHble paboune xapaKkTepucTyku akcnepTn3bl CT AO/MKHbI OLeHMBaTLCS B AOCTATOYHO YaCTbIX MHTEpBasax no coriaco-
BaHMIO C NOCTaBLLNKOM ¥ Nosib3oBartesnieM o6opyaosaHns CT. 4yTo6bl MUHMMU3NPOBATL BO3MOXHOCTb M3MEHEHUS pabounx
XapakTepucTuK C TeHEHNEM BPEMEHM.

8.7.3 KonuyecTBeHHOe U3MepeHUe NPOCTPAHCTBEHHOIO paspelleHusi, PasfiokEHUs CUTHaNa LWyMa, KOHTPaCTHOM
YyBCTBUTE/IBHOCTU, KOHTPACTHble feTallbHble KpWBble A0/DKHbI OGblTb OCYLLECTB/IEHbI B COOTBETCTBUM C PYKOBOACTBOM
E1570.

8.7.4 Kannbposka nnoTHocTu cuctem CT € NCnonb3oBaHMEM AUCKOB MaTepuanoB C 3aknafHbiMu obpasuyamu us-
BECTHOr0 cocTaBa W MIOTHOCTW J0/IXHA GbiTb BbINO/IHEHA B COOTBETCTBUM C METOAOM MCMbITaHWii E1935. B3BelleHHble
cpefHue BenuunHbl CT M3BECTHbIX CTaH4apToOB ONPefensaoTCA Ha OCHOBE aHann3a M306paxeHns, a ux AnHeliHble Mac-
coBble KO3(h(ULMEHTbI 3aTyXxaHUs onpeAensoTcs NyTemM YMHOXEHUS WX B3BELUEHHOV MaTepuasibHON NAOTHOCTU Ha WX
N3BECTHble MaccoBble KO3 PULMEHTbI 3aTyxaHnsA. Kanmbposka NNOTHOCTA BbINOHAETCS C MPUMEHEHUEM NINHEHOI pe-
rpeccun K AaHHbiM. Mocne kann6poBkn NUHEHbIA KO3 ULNEHT 3aTyXaHUsi HEM3BECTHOTO feiCTBUA Ha n306paxeHun
MOXeT 6bITb U3MEPEH OT onpefeneHuns ero cpegHeit BennunHbl CT. Ero NN0THOCTb MOXeT Torga 6biTh U3B/eYeHa 13 ero
MaccoBOro koapguumneHTa 3aTyxaHns UM ofHON U3 XxapakTepUCTUK.

8.8 OTasnoHbl matepuanos

8.8.1 N3mepeHus paboumx xapakTepucTuK BAUSAIOT Ha WCNO/Mb30BaHWe MOAENVPYEMOro KOMMO3UTHOro obpasua
(Takxe ucnbiTaTeNnbHbIA haHTOM), UMetowero akTuyeckme A MogenMpyeMble 0COGEHHOCTEN, KOTOPbIE AO/MKHbI GbITb
[lOCTOBEPHO 0GHAaPYXeHbl U N3MepeHbl. icnbiTaTenbHbI haHTOM MOXeT 6bITb paspaboTaH, YTo6bl 06ecneunTb JOCTOBEP-
HOCTb BbISIBEHUSI BO3MOXHOCTel cuctembl CT. TecToBble (haHTOMHbIe KaTeropuun, B HacTosiliee BPeMsi UCNONb3yeMble
B CT. n MofenupyemMble 0COBEHHOCTU, KOTopble ByAyT OTO6PaxeHbl, MOTyT 6bITb KnaccuuumposaHbl B COOTBETCTBUAN C
Tabnuueii 1 pykosoacTtea E1570.
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Tab6nunuya 9 — KpaTkoe onucaHue peHTreHoCKonuu

MprmeHeHne

LWnpoko
1cnonb3yT
ans 6bicTporo
ckaHupoBa-
HNS 06BEKTOB
C rpy6biMu
BHYTPEHHUMMU
HeofHopoA-
HOCTSIMU UK
paspbiBamm,
Hanpumep,
npoBoauTcs
[0 npocBeun-
BaHUsA.

Ana Henpe-
pbIBHOTO
n3obpaxeHns
1nm nso-
6paxeHus B
ABUXKEHUN
npouecca
U NpOBEpPKK
npounsBoj-
CTBEHHOM
NNHUN.
Ob6ecneunBa-
eT oneparus-
Hyt0 NpoBepKy
pasmepos n
BHYTPEHHEN
KOHUrypa-
LN KOM-
NO3NTHbIX
martepuanos
1N KOMMOHEH-
TOB.

C MOMOLLBO
peHTreHo-
ckonuu B
pesynbTarte
npuMeHeHus
MaHUNyNsLmin
MOXHO npe-
[OCTaBUTb B
TPEXMEPHOM
npocTpaH-
cTBe MHGop-
Mauuo 06
NCKaXeHUAX,
pedektax n
HeCnaoLWHo-
CTSIX BHYTpY
KOMMO3WUTHOTO
maTtepuana
1IN KoMMo-
HeHTa

MpyHUMN gelicteus

dunsnyeckmne NpUHLMNLI,
nexalyne B OCHOBE PeHT-
reHOoCKOMnN 1 peHTre-
Horpadumn. oaNHaKOBbI.
OfHaKko peHTreHockonus
oT/IYaeTCsA TeM. YTO OHa
NpoOBOANTCA B pexnme
peasibHOro BpeMeHu uam
6/11M3KOM K peanbHOMy
BPEMEHMU, a He B pexnme
peHTreHorpaMmmbl. MoXHo
noay4nTb MHOPMaL Mo

B TPEXMEepHOM MpPOCTPaH-
CTBE Kak C MOMOLL b0
cTaTUyeckux, Tak v auHa-
MUYECKNX PEHTTEHOCKONN-
YECKNX CUCTEM.

MMeloTca Kak cuctemsbl C
PYYHbIM ynpaBneHnem, Tak
1 aBTOMaTU3NPOBaHHbIE.
B cuctemax yganeHHo-

ro NnpocmMoTpa BMecTo
peHTreHorpammbl UCNOSb-
3yl0TCA YyBCTBUTEIbHAA

K PEHTTEHOBCKUM Jlyyam
nepepgatouias TeNeBn3noH-
Haa Tpybka n Buaeokame-
pa c ycunutesnem peHTre-
HOBCKOTO WU3/TyYEHUSA UNN
DDA B pexume peanbHOro
BPEMEeHHU, CBA3aHHas

C KOMMbIOTEPOM WU/MNn
BNAEOMOHNTOP, KOTOpble
npeobpasyloT peHTreHoB-
CKMe Nlyun B 3N1EKTPOHbI,
YTO MO3BOIAET MIHOBEHHO
BbIBECTU M306paxeHne

Ha aKpaH Tefnesusopa wuam
MOHUTOP KOMMblOTEpa.

Mo cpaBHEHUIO C peHTre-
HOBCKUM U306paxeHnem

C MOMOLLbIO yKa3aHHbIX
Bblle CUCTEeM JocTuraeTcs
60nee BbiCOKasA cTeneHb
SAPKOCTW.

B cuctemax npsamoro
npocmoTpa BMeCTO pPeHT-
reHorpaMmMbl B PEHTIeHo-
rpacdhnyecknx cmctemax
peHTreHoBCkoe nsobpa-
XeHne BbIBOAUTCA Ha
hlyopecLeHTHbIN 3KpaH U
paccmaTpuBaeTcs KOCBEH-
HO C NOMOLLbI0 3epkana
VN 3aWUTHOIO OKHa ANs
npefoTspaLleHns npsMoro
BO3/JeicTBNA Ha rnasa
BPEHOIo U3/yYyeHuns

MpenmyLiectea

MonyyeHne peHTreHo-
rpaduyecknx n3o-
6paxeHuii B pexvme
peanbHOro BpeMeHu
VAN 6N3KOM K peasnb-
HOMY BpeMeHH.
B03MOXHO nosnyye-
HVMe HenpepbIBHOTO
n3obpaxeHusa unu
n3obpaxeHusa 8
ABWKEHUN (XopoLo
noaxoauT Ansa n3o-
6paxeHus npotecca
VAN NPON3BOACTBEH-
HOW NnHWW).

MOXHO MoayyYnTh Mno-
CTOSIHHYI0 LchpoBYyio
nnu choTorpacpumye-
CKYI0 3anuchb.
3HaunTenbHo 6onee
HU3KMe akcnnyaTa-
LMOHHbIE pacxogpl,
4yem npu BbINOHEHUN
peHTreHorpadum ¢
TOYKM 3peHust noTpa-
YEHHOT0 BpeMeHHU,
paboyeli cunbl n
maTepuasnos. Hanpu-
Mep, He BO3HMKaOT
3aTpatbl Ha o6paboT-
Ky peHTreHorpammbl.
Mo3sonset Habto-
[aTeso HaxoAnTbCa
BHE 30HbI AeiicTBuA
0MnacHoro U3nyyeHus.
PeHTreHockonus
nmeeT npeumyLiecTsa
Haj, peHrreHor pacueii
no xapakTepucTuke
HECUMMETPUYHbIX
nCMNbITyeMbIX MaTe-
puanoB. NOCKONbKY
nossonset otobpa-
XaTb B TPEXMEPHOM
npocTpaHcTee, Korga
ncnosb3yeTtcs mexa-
HUYecKoe ABKXeHve
06bEKTOB MO OTHOLIE-
HUIO K NYYKy peHTre-
HOBCKUX Nyyeil.
KoMmnbloTepHble
aBTOMaTN3MPOBaHHbIE
CUCTEMbI MOTYT BK/IO-
yaTb nporpamMmHoe
obecneyeHune, No3Bo-
nsowee aBTomaTnye-
CKW pacno3HaBaTthb fe-
ekTbl U NpUHUMaThL/
OTK/IOHATb peLueHuns,
KOTOpble AO/IXKHbI
6bITb cAaenaHbl
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Hepoctatkn

He rnoxet ncnonb3osartbecs B
pexvmMe peanibHOro BpeMeHun
C UCMbITyeMbIMU MaTepua-
namu. KoTopble SBNATCA
TOSICTLIMU WAW C/IMLLKOM
NAOTHLIMU N3-3a Ype3mep-
HOro ocniabnexHns nyyka.
CoefjMHeHve C KOMNbIOTEPOM
Ha OCHOBE MHTerpauum no-
3BO/IAET Y/yHLINTb Ka4ecTBO
n3obpaxeHus.
YyBCTBUTENLHOCTb U pas-
peluatoLias cnoco6HOCTb
cucTem, paboTtawowux B
pexvume peasibHOro BpeMeHHU,
XyXe, 4em Ta, kotopas fo-
cTuraeTcsi Npu MCnosib3oBa-
HUW peHTreHorpaduu.
HabnopaeTcs TeHaeHUus,
4YTO peHTreHockonuyeckne
cucTeMbl ABNAOTCA 6onee
cneynann3npoBaHHbIMU U
MeHee YHVWBepcanbHbIMH,
4yeM Te. KOTOpble NCNOMb3Y-
10TCSA B peHTreHorpadum.
[ns peHTreHoCKonn4ecknx u
3/1eKTPOHHbIX CUCTEM BU3ya-
nusauun TpebyeTtcs gonon-
HWTeNbHOe JoporocTosllee
obopyaoBaHue.

HepocTaTok HenpepbIBHOM
3anucu, kak npasuo, co-
CTOWT B NnoTepe geTtanmsa-
Lumun. ecnun obopygosaHme

He npuobpeTeHo BMecTe C
KOMMbIOTEPOM, NOTOMY YTO
OHa caenaHa Ha BTOPUYHOM
HocuTene (Hanpumep, Ha
BMAeokacceTe uUnm Ha oto-
rpacun).

B AnHamunyeckmx cuctemax
No CpaBHEHWIO CO cTaTuye-
CKMUMMN cuctemamu Tpebyetcs
60/51ee BbICOKMI YypOBEHb
PEHTreHOBCKOro NoToka Asis
BbIpPaGOTKM MOAXOAALLENO
n3obpaxeHus. Kpome Toro,
TpebytloTCcs KOHTPOb pacces-
HUS W TWaTeNbHas LLeHTpoB-
Ka MCTOYHMKA.

B AnHamunyeckmx cuctemax
Tpe60oBaHUs paAvaLoHHOro
KOHTPONS, AONONHUTE NbHbIE
Tpe6oBaHUs K 3KpaHUpO-
BaHWO 1 NpuobpeTeHne
YCTPOWCTB NO NO3ULMOHUPO-
BaHWIO NCMbITYEeMOro o6bekTa
06bIYHO NpUBOAAT K 6onee
BbICOKVMM 3aTpaTaM Ha OCHOB-
Hoe o6opypoBaHue

[laHHble oTYeTOB

MoXHO nonyynTb
3anucu gnavTenb-
HOro XpaHeHus ¢
NOMOLLbIO KUHO-
CbeMKu. BUAeo-
3anucu unm
oTAeNbHbIX hOTO-
KaApoB.

Cucrtemsbl yganex-
HOro npocmoTpa —
3KpaH Tenesmsopa
AV MOHUTOP
KoMnbloTepa no-
3BO/IAOT NPOBO-
AWTb yAaneHHbli
npocmMoTp.
MocTosiHHbIE 3a-
NUCU Ha BTOPUYHOM
HocuTene (Ha-
npyMep. XXecTKom
ANCKe KoMmnbloTepa,
Bugeokaccete, B
neyaTtHom Buge
nnv B Buae oTo-
rpacun).
dakTnyeckue He-
O0AHOPOAHOCTY MK
KeCn/oWHOCTH
n3obpaxatoTcs, Kak
npaswuso, B HaTy-
pasnbHYI0 BEINUMHY.
HeBo3MOXHO onpe-
AenuTb ry6uHy
HeoAHOPOAHOCTU
nnun paspbia 6e3
[ONONHNTENBHOTO
PEHTreHOBCKOro
obcnegosaHuns

CO BCEX CTOPOH.

' ny6rHy 06BbEMHbIX
HeoAHOpOAHOCTEl
1 HecnnowHocTel
MOXHO onpeAenuTb
no unpoBbIM N30-
6paxeHnsm nocne
KanubpoBku.

B cuctemax nps-
MOro npocmoTpa
peHTreHoBckoe
n3obpaxeHve Bbl-
BOAUTCA Ha hnyo-
PecLeHTHbIN 3KpaH
1 paccmatpusa-
eTCA KOCBEHHO C
noMoLLblO 3epkana
MW 3aLUTHOro
OKHa 4na npeAoT-
BpalleHuns NpsAMoro
BO3JelCcTBUA Ha
rnasa BpegHoro
n3nyyeHuns
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Ta6nuuya 10— KpaTkoe onucaHue LupoBoil peHTreHorpaduy ¢ npumMeHeHnem L poBoli 4eTeKTOPHOI peLueTkn

MpumeHeHne

Mcnonb3yloT Ans obHa-
pPYyXeHns noAnoBepx-
HOCTHbIX HEOAHOPOA-
HOCTei unn Hecnaow-
HOCTeii. Takux kak
TPeLNHbI, UHOPOAHbIE
martepuarnbl, BKIOYEHUS,
nopucToCTH, CMeLLeHNs
BOJIOKOH, OTCYTCTBUE
COeIHEHUA 1 APYTnX
nedekToB B ABYX- UK
TPEXMepHbIX NPOEKLNAX.
DDA pa6orTaerT nyuuue,
yeMm peHTreHorpadms,
npu NpUMeHeHun, Tpe-
6ylolem manoi fo3bl/
6bIcTporo ot6opa 06-
pasuoB. korga TpebyeTca
BbICOKas MPOMNyckHas
Ccnoco6HOCTb, U B Uccne-
posaHuAx 3D. BkIovas
KT (cm. pasgen 8).
Wcnonb3syetcs ana
obHapyxeHus aedexkTos
B TPEXMEpPHbIX NPOeK-
LMsAX. KoTopble pacno-
NOXeHbl B Hanpas/ieHun
najaroLero n3nyyeHus,
TO/ILMHA KOTOPbIX CO-
ctasnsaet 0.5 % wnu
60/bLUe OT TONLMHBI UC-
cnepyemoro npenapara,
Takke ncnonbayeTca Ans
6bICTPOro CKaHMpPOBaHUSA
npenapaToB C BHYTpPeH-
HUMK gedhekTammn nam
paspbiBamu.
Ob6ecneunsaeT one-
paTUBHYIO NpPoBepKy
pa3mepoB 1 BHyTpeHHel
KOHhurypaumm komno-
3UTHBIX MaTepnasnos 1
KOMMOHEHTOB.

C nomolLbo cucTeMbI
DR B pesynbtarte npu-
MEHEHUs MaHunynsauuii
MOXHO NpefocTaBuTb B
TpexMepHOM NpoCTpaH-
cTBe MHopmalmio 06
nckaxeHusx, gedek-
Tax n HeCnoLWHOCTAX
BHYTPU KOMMNO3UTHOrO
martepuana uau Kommno-
HeHTa.

MoxeT 06HapyXuTb 0CO-
6EHHOCTN NOBEPXHOCTHU
1 HEOAHOPOAHOCTK
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MNpuHynn peiicteuna

dusnyeckne NpUHLMMLI, Nexatime
B OCHOBe cuctem DR. peHTreHo-
CKOMUK U peHTreHorpadgmm, noxo-
XM Ha npuHuymnsl cuctem DR. DR
coyeTaeT B cebe npenmyLiecTsa
CUCTEM PEHTTEHOCKOMUMN U PEHT-
reHorpadun: gnarHocTtuka 6e3
MCMO/Ib30BaHUA PEHTIEHOTPaMMbl
NpakTUYecKkn B pexnmme peasbHoro
BPEMEHU C Takum reomeTpuye-
CKUM M KOHTPaCTHbIM pa3speLleHu-
eM. KaK y peHTreHorpaMmmsl, wimu
faxe nyywe. MOXHO NoNyynTb
NHOpMaLMIo B TPEXMEPHOM
NpOCTPaHCTBE C NPOCMOTPOM He-
CKONTbKUX U306paxeHuii, a Takke
MOXHO ncnonb3osaTb DDA kak
4YacTb KOMMNblOTEPHOI ToMorpadu-
YecKoll cucTembl.

MIMeloTCs Kak CUCTEMbI C PYyYHbIM
ynpas/fieHVem, Tak 1 aBTomaTnaun-
poBaHHblEe.

B cuctemax yganeHHoro npo-
CMOTpa BMeCTO PeHTreHorpamMmbl
MCMOMb3YTCA YyBCTBUTEIbHASA

K PEHTTEeHOBCKUM fly4am nepe-
fJatolas TeneBnsnoHHasa Tpyoka
1 BUAeOKamepa c ycunurenem
PEHTTeHOBCKOr0 U3NyYeHUs Uamn
DDA B pexume peasibHOro speme-
HU. CBA3aHHaA C KOMMNbIOTEPOM,
n/vnn BUAEOMOHUTOP, KOTOpble
npeo6pasyloT peHTreHoBCcKMe
lyun B 3M1EKTPOHbI, YTO NO3BONSAET
MTHOBEHHO BbIBECTU U306paxeHne
Ha 3KpaH TenieBn3opa Uau MOHU-
TOp KomMnbtoTepa. Mo cpaBHeHUI0
C PEHTIeHOBCKUM N306paxeHnem
C MOMOLLbIO yKa3aHHbIX Bbllle
cucTem gocturaeTtcs 6osee BbICO-
Kas cTeneHb APKOCTM U KOHTpacCT-
HOCTW.

DDA 3axBaTblBaeT pPeHTreHoBCcKue
Jly4n € NOMOLLbIO CUMHTUANATOPA,
KOTOpbIV reHepupyeT BUANMbIN
CBeT, a 3aTeM BbISIB/IAET 3TOT CBET
C MOMOLLbIO (POTOMAHOW MaTPULbI.
doTomgHas marpuua KBaHTyeT
curHan ans xpaHenusa Ha MK wu
0TO6paxXeHUs Ha MOHUTOPE KOM-
nblotepa.

DR unmeeT 60nee Hu3koe npo-
CTpaHCTBEHHOE paspelleHve, Yem
peHTreHorpamMma, ofjHako MOXHO
MCnosb30BaTh CNOCO6LI yBENU-
yeHus. korga TpebyeTtcs 6onee
BbICOKOE pa3pelleHue

Mpeumywecwa

PeHTreHorpadu-
yeckue nzobpa-
XKEHUSA (NOXHO
yBUAeTb 6bICTPO
(meHee 15c)
nocsne oKoHva-
HUA skcnos3nymn
PEHTreHOBCKOro
n3nyyeHus.
MOXHO nonyunTb
n3obpaxeHus c
BbICOKVUM YPOB-
HEM OTHOLLEHUs
«CuUrHan — wym»
¢ 60/1bLINM
AVHaMU4ecKkum
AnanasoHoMm

3a ogHo DDA-
cunTbIBaHue.
OTHOLeHne
«CurHan —
WwymM» MOXHO
3HauMTeNbHO
yBENIMUUTb NyTEM
ycpeHeHus
pe3ynbTaToB
HECKOMbKNX U30-
6paxeHunin Ha MK.
PeHTreHo-
rpadgunueckne
n3obpaxeHus
MOXHO MOSYUNTh
npaxkTuyecku B
pexume peasnb-
HOro BpeMeHMU.
MN306paxeHuns
MOXHO XpaHUTb
Ha MK: ¢ no-
MOLLbI 3TOM
TexHonornm
MOXHO MONY4NTb
OY€eHb BbICOKUIA

YPOBEHb OTHOLWWE-

HUA «CUrHan —
wym». Bnonxe
LOCTKMMA

KOHTpacTHasa 4yB-

CTBUTENBHOCTb
meHee 0.1 %

Hepoctatkn

Ha6nwoga-
eTcs TeH-
AeHumns,
yTo CU-
ctembl DR
ABNAOTCA
6onee
cneuym-
anusmpo-
BaHHbIMU
N MeHee
yHuBEp-
casnbHbIMH,
yem Te.
KoTOopble
ncnonb-
3yloTca B
peHTreHo-
rpacun.
Ans cu-
ctem DR
TpebyeTca
[0MN0/HK-
TenbHoe
poporo-
cTosuee
o6opygo-
BaHue

faHHble OTYEeTOB

O6uwue cBepe-
Hus:
OTobpaxatoTcs
chakTnueckme
HEeoAHOPOAHOCTMN
WAN HeCnAoLWHO-
CTU, BHYTPEHHAA
CTpyKTypai'reoMe-
Tpuyeckue. napa-
MeTpbl. BHYTPeH-
Hue/BHelHNne
noBpexaeHns n
N3MEHYNBOCTb
Npov3BOACTBEH-
HOro npotecca;
pasmep (IOXHO
oTperynupoBartb
Ha KoMmMbloTepe ¢
nomoLbo Kanu-
6poBKU.
Mo3BonseT onpe-
LENUTb rNy6uHy
HEOoAHOPOAHOCTMN
WY HECNMOLLHO-
CTN C MOMOLLbIO
BTOpOro (go-
NONHWUTENBHOTO)
PEHTIeHOBCKOro
CHUMKa.

MOXHO nonyunTb
3anucu [onro-
CpPOYHOro xpaHe-
HUSA Ha KOMMaKT-
avck n DVD.
M306paxeHns
npocmatpusa-
H0TCA U [OKHBI
npocmaTtpumsaTthb-
CSsi NPU BbICOKOWA
KOHTpacTHO-
CTU. BbICOKOM
paspelueHun n
CUIbHOW ApKOCTH
MoHuTOopa TFT
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[A.9
9. MicnblTaHne Ha yTeuky

9.1 CcbinoyHaa nutepartypa

9.1.1 CraHpgaptbl ASTM:2

E427 MpakTukn ANa UCMbITAHNA Ha yTeukn, UCMOMb3yA yKkasaTe b yTeukn ¢ UCNO0Nb30BaHNEM rasnoreHa (LenoyHom
WOHHbI Anop)

E432 finpekTnBa N5 oT6opa MeToAa TeCTUPOBAHMWSA YyTeukn

E493 MeTof vcnbiTaHWii Ha yTeuky C UCNO/Ib30BaHNEM Macc-cnekTpomeTpa

[laTunk yTeukn B pexnme o6paTtHOro TecTupoBaHus

E498 MeTof vcnbiTaHWii Ha yTeUKY C UCNO/Ib30BaHNEM Macc-cnekTpomeTpa

[aTunk yTeukn nnv 30HA-aHan3aTop BbIAENAIWEroca rasa B pexvmMe U30TOMHOIO aHaimsaropa

E499 MeTof vcnbiTaHWii Ha yTeUKy C UCNO/Ib30BaHNEM Macc-cnekTpomeTpa

[laTunk yTeukun B pexume getekropa

E515 MeTog vcnbiTaHWii Ha yTeUKy C UCNO/Ib30BaHNEM MeToAa My3bipeHus

E1002 MeToA ncnbiTaHWii Ha yTeuky C UCMOJIb30BaHNEM aKyCTUUYECKMX Y/IbTPa3ByKOBbIX 4acToT

E1003 MeTopa MUCMbITaHWl AN1A TMAPOCTATUYECKOTO UCMbITAHNUSA Ha YTeuKy

E1066 MeToA KO/TOMETPUYECKOTO UCMbITAHUSA aMMUaKOM Ha YTeuKy

E1603 MeTog ucCnbiTaHUii NSt U3MEPEHUsi YTeUkM C UCMOJSIb30BAHMEM Macc-CNeKTpoMeTpa B KauyecTBe jaTumka
onpeaeneHns BbiJeNALWerocs Tasa B pexvme Hacaaku

E2024 MeTop ucnbiTaHWil Ans aTMocepHbIX yTeUYek aTumka yTeukn Ha OCHOBE TEM/IONPOBOAHOCTU

9.1.2 CnpaBOYHUKN N cCTaHAapTbl MO BOEHHbIM BOMpocamw

MIL-L-25567D CocTaB Ana 06HapyXXeHUs yTeuku, KNCOPOAHbIE CUCTEMbI

9.1.3 PykoBOACTBO AMEpPUKAHCKOrO MHCTUTYTa no cTtaHgaptam (ASNT):3

VicnbiTaHne Ha yTeuky, o6bem 1. pykoOBOACTBO MO HepaspylualoleMy UCMbITaHuo

9.3.7 BaxHO pa3nunyaTb YUyBCTBUTE/ILHOCTb MHCTPYMEHTA, NCMO/b3yeMOoro, YTo6bl U3MepUTb yTeuKy, N UyBCTBUTE b-
HOCTb MUCMbITATENbHOW CUCTEMbI, UCMO/b3YS MHCTPYMEHT. UyBCTBUTENIbHOCTb PA3/IMUYHbIX WUCMNbITATe/IbHbIX CUCTEM pas-
NINYHa. Hanpumep, No KPUTEPUIO NCNOMNb30BaHNA yKasaTensa gatumxa yTeuku Macc-cnekTpomMeTpa, 06bI4HO MakcumanbHas
4YyBCTBUTENbHOCTbL cocTaBnseT 4.5 * 10'15 monb/c (10-10 cm3/c), korga npoueaypbl 3atparnsaroT n3MepeHne yCTaHOBUB-
Lelica CKOPOCTU yTeUKM rasa.

3Ta YyBCTBUTE/IbHOCTb MOXET 6biTb yBenuyeHa Ao 4.5 * 10'19 monb/c (10'14 ctaHgapT cm3c). NO3BONAA yTeuke
HakonuTbCA npexge, Yem OyaeT nposBedeHO M3MepeHue yTeukn. HaobopoT, ecnn ucnbiTatenbHas cucTema Ucnosb3yet
ykasarte/lb fatumka yTeykm macc-CrnekTpomeTpa B pexume 30HAa AeTeKTopa, YyBCTBUTE/IbHOCTb MOXeT 6biTb 0T 102 g0
104 — meHbLUe, YeM y Macc-CnekTpoMeTpa HernocpeAcTBeHHO.

9.3.8 lokanusauus yTeukn ¢ UCNosib30BaHMEM TPACCUPYIOLLUX Fa30B, TakMX Kak renuii, MoXxeT noApasfenaTbCcs Ha
1CMosb30BaHNe 30HA4a TPACCUPYIOLLEro rasa u pexvMa 3oHja geTekropa. Pexvm 30HA4a Tpaccupyowero rasa ucrnosb3y-
eTcs, Koraa ucnbiTyeMblii obpasel, 3BeYEH 1 TpaccupyloLwnii ra3 npubbiBaeT U3 30HAA, PACNONOXEHHOro BHe obpasua.
Pexum 30HAa feTekTopa UCNob3yeTcs, KOraa UcnbiTyeMblli o6pasel, repMeTusnpyeTcs ¢ TPacCMpyoLWKUM ra3oM U UCMbl-
TaHue NpoBoAMTCA Npu aTmocdepHom gaBneHnn. O6bIYHO TeXHUKa 30HAa Tpaccupytowero raza 6onee 6bicTpa, NOTOMY
uTo ras gocturaeT feTekTopa Ha 60/s1ee BbICOKOW KOHLEHTpaLWmu, HeCMOTPS Ha Nto6blie Tekywmne adekTbl, KOTOpble NPo-
MCXOAST C 30HAOM AeTeKTopa, KOTOpbIii 06HapYXUBaeT NepBblii TpaccupyLniA cHapsa, KOTopblid YpesBblivaiiHo pasbas-
neH aTMocdepHbIMK rasamu. B pexume 30HAa geTekTopa MOXeT MCMnofib3oBaTbcs 6onee BbICOKMIA nepenaj AaBneHui
yepes cUCTeMy, 1 NO3TOMY MOTYT BbITb HallleHbl yTeukn 6onee Manoii NPOBOAMMOCTU. B Ucnonb3oBaHum Nt060ro pexmma
BaXXKHO, YUTOObI TOKaNN3aLna yTeukn 6bl1a npeAnpuHATa TONbKO Nocse TOro, Kak NpucyTcTBMe yTeuku 6bi10 NPOBEPEHO.

9.3.11 B 10 Bpemsi kak 6051ee pacnpocTpaHeHo NPUHMMAaTh U OTKIOHATb KPUTEPUX YKa3aHHO BENNUYUHBI AN MAKCU-
MasibHOl [ONYyCTUMON CKOPOCTU YTeUkn WAv ANS LLeNoi CUCTeMbI, AN ANS e 4UHCTBEHHOW yTeuKM, rOXeT Takke UCMnosb-
30BaTbCA yCTAHOBKA NO MPUHUUNY «TOAEH — He TOfAEH», HanpuMep, kKak onpeaeneHo MeToaoM ucneiTaHuii E515 meTopq,
ny3bipeHuns.

9.4 lcnonb3oBaHWE CCbIJIOYHOW NUTepaTypbl

9.4.1 CnepytoT TpeboBaHusM pykoBogcTBa E432 ans nomowwm B oT60pe mMeTofa UCMbITAHNS Ha repMeTUYHOCTb B
3aBUCUMOCTM OT TMNa 06bekTa, KOTOpbI GyAeT NPOBEPEH, U MHpopMaunn (M3MEPEHNE CKOPOCTM YTeuku unu onpeje-
neHve nokanmsauymmn ytedkn). CooTBETCTBYOLNE METOAbl UCMbITAHUA HA FepMeTUYHOCTb YNOPAA0UMNBAIOTCA B NOpsiake
yBenmumBatlLLeinca 4yBCTBUTENIbHOCTH.

9.4.2 MHOrouncneHHble MeToApbl UCMbITAHWNSA Ha repMeTUYHOCTb BGbin paspaboTaHbl, YTO6bI 06HAPYXUTb, T0OKaNu-
30BaTb U/MN U3MEPUTb YTeUkn. BOMbLUMHCTBO, HO HE BCe METOAbl, KOTOpble paccMaTpuBalTCsa B JaHHOM PYKOBOACTBE,
MMeloT COOTBETCTBYIOLLNE NpaKkTukam AMepuKaHCKOro obuiectsa Mo UCMbITAHWIO MaTepuanoB MeTOAbl UCMbITaHWA unn
AnpekTnBbl. OCHOBHblE METO/bl UCMbITAHNA HA FePMETUYHOCTb:

9.4.2.1 VcnbiTaHne nysbipeHnem Ha yTeuky. CrnepgyloT TpeboBaHMAM MeToda ucnbiTaHuii E515 gns npouegyp no
06Hapy>XeHWI0 UM PacnosIoKEeHN0 yTevek METOL0M My3bIPEHUS B CUTYyaL K, Koraa KoiM4yecTBeHHoe N3MepeHne Henpak-
TUYHO. HopMasbHbI Npefen YyBCTBUTENbHOCTH /18 3TOr0 MeToAa ucnbiTanuii 4,5 * KO 10 monb/c (10'5cm3c). Paccma-
TpuBatoTcs ABa MeToza: (1) MMMEpPCUOHHbIA MeToa U (2) MeToA XMUAKOCTHOTO onpeaeneHus.

9.4.2.2 cnblTaHne Ha yTeuky XMMUYECKUM MPOHUKaloWmm BeliecTBoM. CnefyloT TpeboBaHNAM mMeToha ucnbiTa-
HWi1 E1066 ANns UcnblTaHUs yTeUYkM 60MbLINX O4HO- U ABYCTEHHbIX PE3epBYyapoB, COCYA0B NOA AaBNEHWEM W BaKyyMHbIX
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COCY/i0B, NaMVHUPOBAHHBIX, BbIPOBHEHHbIX U/IN C ABOIHOV 0GMOTKOW, NCNOMb3ys aMmMuak 1 KONOPUMETPUYECKNIA MeToA.
3TOT MeToA [NOXeT UCNONb30BaTbCSA Ha KOHTEeliHepax cO CBapHbIMMW, MOAOTHAHHLIMW AW NaMUHUPOBaHHBLIMU CEKLUSAMU,
KOTOpblE MOTYT GbITb YN/IOTHEHbI HA KOHLLAX U/TN MeXAY UX BHELUHUMW U BHYTPEHHNMMN CTEHKAMMW 1 KOTOpble pa3pabaTbiBa-
10TCA ANS BHyTpeHHero AasneHus 34.5 kMa (5 gHm) nnn 6onee. XoTa MeToA ucnbiTaHnii E1066 paspaboTtaH npexae Bcero
[ANS KOMMOHEHTOB, KOTOpble, MO CYLIecTBY, cofepxar uau 6yayT cogepxarb aMmuak (60/1bWOro TOHHaxXa As cuctem
OXNaXAeHNsA CUCTeMbI XpaHeHNs yA06peHns), MeToa MOXeT UCMNO/b30BaTbCs, YUTO6bI NPOBEPUTL KPUTUYHbIE pasaens! unu
KOHTelHepbl, KOTopble GyAyT coAepXaTb SIA0BUTbIE UIN B3pbIBYATHIE Ta3bl UK XUAKOCTU, NN B Ka4ecTBe aKCnpecc-MeTo-
fAa AN ucnblTaHns Apyrux koHTeliHepoB. OCHOBHbIE NpoLleAypbl ONUCLIBAIOTCA Ha TUNe nccnefoBaHusa. 3Tu npoueaypsbl
[L0/DKHbI GbITb OrpaHuyeHbl nokanusaumein yteukn 4.5 * 10"12 monb/c (10'7 cM-~'c) unm 6onblie. HeT HUKaKoW npuMeHnMOoii
npaxkTukn AMepukaHcKoro obliecTea No UCAbITAHUIO MaTepuasnos, METOA0B UCAbITAHWA UKW AUPEKTUB ANS UCMbITaHWA
YTEUKN XUMUYECKUM MPOHUKAIOLMM BELLecTBOM C MCMO/b30BaHNEM APYrMX ra3o06pasHbiX TpaccupyloLwmnx BewecTs, Ta-
KMX Kak ABYOKUCb yrnepoga.

9.4.2.3 VcnbiTaHne Ha yTeuky ra3om ranoreHa. CnegytoT TpeboBaHUAM pykoBoAcTBa E427 ons ucnbiTaHus n noka-
nn3aunn NCTOYHMKOB rasa, NpoTeKalLero co ckopocTbio 2 2 * 10'14 monb/c (5 * 10'10cm3/c). ¢ UCcnonb3oBaHNeEM gatumka
yTeuKU ranoreHa (LLenoYHoi NOoHHbIN Anoa). VicnbiTaHre MOXeT GblTb MPOBEAEHO Ha /II0GOM YCTPOWCTBE WU KOMMOHEHTE,
B KOTOPOM MOXeT 6biTb CO34aH nepenaj AaBfeHus Tpaccupylowens rasa rasioreHa u Ha KOTopom o6nacTb ¢ npeano-
NOXWUTENbHOW yTeukoli AOCTynHa ANS 30HAMPOBAHNA C AATYMKOM YTeuku rasoreHa. OnucaHo naTb MetodoB: (1) npsmoe
nccnefosaHne 6e3 Cyl,eCTBEHHOrO 3arpsisHeHWs rasioreHoM atmocdepbl. (2) NnpsAMoe nccnefoBaHne C CyLeCTBEHHbIM
3arpsisHeHrem ranoreHom aTtMocdepsl. (3) ucnsiTaHne 3aBecoii. (4) ucnbiTaHue BO3AYLWHOV 3aBecoii u (5) ucnbiTaHne Ha-
KOMNeHNsA BbICOKON YyBCTBUTENLHOCTY.

9.4.2.4 TugpocTaTnuyeckoe ucCnbiTaHWe Ha yTeuky. CnefytoT TpeGoBaHWAM MeToja wcnbiTaHuii E1003 ans Toro,
4TO6bl MPOBEPUTL KOMMOHEHTbI HAa YTEUKM NyTem WX BHYTPEHHEeW repmeTu3auuu € XUAKOCTbIO. STOT MeToA UChbITaHui
MOXET UCMO/b30BaTLCS HA KOHTEeliHepax, KOoTopble MOryT 6bITb YNIOTHEHbI HA KOHLAX U KOTOpble paspabaTbiBaloTcs 415
BHYTpeHHero gasneHunsi. OCHOBHble NpoLieAypbl OCHOBaHbI Ha TUMe NMPOBOAMMOrO UCNbITaHWA. Takue npoueaypbl AO/MKHbI
6bITb OrpaHNyYeHbl 06HapYXeHnem ykasaHuii yteuku 4.5 * 10'9 monb/c (104 cm3/c) nnu 6onbLue.

3.4.2.5 MaccoBas notepsi n nageHune gasneHns. OTCyTCTBYIOT NPUMEHUMbIE YTBEPXAEeHHble CTaHAapTHbIe NpakTu-
K1 AMeprKaHCKOro o6LecTBa no UCNbITaHN0 MaTepuanos, MeTOAbl UCTIbLITAHUIA UIN AUPEKTUBI.

3.4.2.6 VicnbiTaHne Ha yTeuky macc-cnektpomeTpoM. CyliecTBylOT NATb METOA0B UCMbITaHN AMepuKaHCKOro 06-
LecTBa Mo UCMbITaHUIO MaTepuanos, a UMEHHO:

(1) CnepytoT TpeboBaHUsIM MeToAa McnbiTaHuin E493 (pexum 30HAA Tpaccupylolero BelecTsa) ANs npouenyp
no onpefesieHnto yTeukn Yepes CTEHKN OrpaxAeHuii, KoTopble MOryT 6bITb YN/IOTHEHbI 40 UCMbITAHWSA Ha yTeuky. B npo-
uefypbl BKIIOYEHbI OGHapPYXEHWe yTeukn reins Macc-CnekTpOMeTPOM U pas/inyHbie CTeneHW 4yBCTBUTENbHOCTU B 3a-
BWCMMOCTN OT BHYTPEHHero o6bema, NPOYHOCTY OrpaxaeHusi, BpeMeHu, AOCTYNHOIo ANSi NOATOTOBKU KPUTEPUS, Xapak-
TEePUCTUK copbLMN MaTepuana orpaxAeHns B OTHOWEHUW renus. MNocne Toro Kak ucnbiTyeMblii o6pasel, 6611 NogBEpPrHyT
repmeTusaummn ¢ reaiMem, ero pasMellalT B BaKyyMHOW kamepe, W BbIXOAHOU CUTHas, MOJlyYEHHbI OT AaTyuka yTeuku
Macc-cnektpoMmeTtpa (MSLD). B o6uieii npakTvke npegesnbl YyBCcTBMTeNbHOCTM OT 4.5 * 1014 g0 4.5 * 10'1° monb/c (10-9
fo 10"5cm”'c npu 0 "C) Ans renus, XoTa 3T npefenbl MOryT 6biTb U3MEHEHbI HA HECKO/IbKO AeCATKOB B /II060M Hanpas-
NleHnn Npu HeKoTopbIX 06cToATENbCTBaX. OnuUckiBalOTCS ABa MeToAa: UcnbiTaHne 6oMbapAMpPOBKON N UCAbITaHWe npea-
BapuTesIbHbIM 3amno/IHEHNEM.

(2) CnepyloT TpeboBaHMsIM MeToda uWcnbiTaHuii E493 (pexum 30HAa Tpaccupyloliero BeliecTBa) ANA 4yB-
CTBUTE/IbHBLIX Mpoueayp Mo npoueaypaMm UCNbITAHUA W NoKanusaumnm UCTOYHWKOB rasa, NpoTeKalroLlero co CKopocTbio
4.5 * 10"14 monb/c (10'9 cm3c) nnm 6onblie ¢ UCNONb30BaHNEM JaTuMka yTeukn Macc-CnekTpomeTpa uan aHanmsaTopa
oCcTaTOYHOrO rasa. VcnbiTaHne MoxeT 6bITb MPOBEAEHO Ha NI060M 06bekre, KOTOPbI MOXET GbITb U3B/IEUEH U Ha ApPYrol
CTOPOHE KOTOPOro MOryT 6bITb MPUMEHEHbI Fennii nAn Apyroii ras TpaccupyoLiero geiicTensa. McnblTyemblii o6pasel, Aon-
XeH 6bITb ycTONuMB Kk faBneHuto 0.1 Ma (npubnusmtensHo 10'3 Topp).

MpumeuvaHune — O6pasLpbl, KOTOPblE MOTYT 6GbiTb M3BNEYEHbI W NMOABEPrHYTbl Pa3syMHOMY MUCMbITATE/IbHOMY
[laB/IeHNI0 B NPUEM/IEMbIA OTPE30K BPEMEHM, [O/DKHbI ObITh YACTLIMU U CyXUMW W HE NPEeBbIWAaTb HECKOMbKNX KyBuueckmx
¢hyTOB B 06bEMeE. UTO6bI NPOBEPUTL 60/bLLNE 06bEMbI UN «TPSA3HBIE» KOMMOHEHTbI, NCNO/b3YiiTe BCNOMOraTesibHble Ba-
KYYMHbl€ Hacocbl, UMetoLwme 60/blUy0 eMKOCTb, YeM Ucnofb3yemMble B MSLD. koTopble MOryT ncnosb3oBaTtbcs ¢ MSLD.
YyBCTBUTENIbHOCTb UCMbLITAHUA HA TEPMETUYHOCTb MPW TaKUX YC/TOBUAX CHU3UTCA.

(3) CnepytoT TpeboBaHMAM MeToAa McnbiTaHuii E499 ana npoueayp No UCMbITAHWIO U NOKanu3aLMm UCTOYHUKOB
rasa, nportekarowero co ckopoctbto 4.5 * 10'13 monb/c (10-8 cm3/c npn 0 *C) ans renusa. MeToAbl NCNbITaHWA, NPOLUTH-
poBaHHble B MeToAax UcnbiTaHnii E499, oTnmyaloTcst OT NPOLUTMPOBAHHbLIX B MeTofax ucnbiTaHuii E493. E498 n E1603 B
TOM. YTO BbiTeKallasa CTOPOHa MCNbITYyeMOro obpasua AocTynHa Ana aTMocepHOro nccnefoBaHns ¢ Npo600TOOPHbLIM
30HAOM MSLD. VI npamolii 30HA, U MeToAbl TECTUPOBAHMWS HAKOM/IEHUS OMUCHIBAIOTCS 3[4ECh Xe.

(4) CnepytoT TpeboBaHMAM meToga ucnbiTaHnii E1603 (koxyx) 4158 4yBCTBMTENbHbIX NpoLeayp no npouegypam no
MCNbITaHWIO 1 ToKanu3aLn UCTOYHMKOB rasa, NpoTeKaLLero co ckopocTbto 4.5 * 10'14monb/c (10'9 cm3c) nnm 6onblie,
C MCNob30BaHWeEM JaTymMka yTeuku Macc-crnekTpoMeTpa WU aHanm3aTtop OCTaTOYHOro rasa. VcnbiTaHne MOXeT 6biTb
npoBefeHo Ha N1lo60M 06bekTe, KOTOPbI/i MOXET 6blTb W3B/IEYEH U HA APYrOii CTOPOHE KOTOPOro MOryT 6biTb MPUMEHEHbI
renuii nan gpyroi ras Tpaccupytouwero geinctens. McnbiTyemolii o6pasel, 4o/mkeH 6biTb ycToliumB k gasnexnuto 0.1 Ma
(npu6nusutensHo 10’3 Topp).
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(5) CnepytoT Tpe6oBaHusiM MeToAa ucnbiTaHuii E2024 gns npoueayp nNo 06HapPYXeHW UCTOYHWKOB rasa, npo-
Tekawlero co ckopoctbio 4.5 * 10'9 monb'C (10‘4 cm3/c) nnu 6onblie. Kputepun MoryT 6biTb NPOBefeHbl Ha /6o
ucnbiTyemblii o6paseL, KOTOpbIli MOXET repMeTU3NPOBaTLCA C TPACCUPYIOLLMM ra3oM, KOTOPbIA MOXeT 6biTb 06HapyXeH
[leTeKTOpoM yAesnbHOW TennonpoBOAHOCTMW. McnbiTaTenbHas YyBCTBUTENbHOCTL OyAeT 3HauUMTeNbHO pas3nnyaTbCcs B 3a-
BMCMMOCTU OT MUCNOJ/Ib3yeMOro Tpaccupytouiero rasa. CkaHmpoBaHue (HOMUHaNbHasA YyBCTBUTE/IbLHOCTb) U HaKonaeHue
(BbICOKasi UyBCTBUTENbHOCTb) — METO/bI, Slyylle NoAXOAALME A5 UCMbITAHNSA HA YTeUYKY 06BEKTOB C/I0XHOW (hopMbl npu
MCMO/Ib30BaHUN ONUCaHHbIX Npoueayp.

9.4.2.7 WcnbiTaHne TennonpoBogHocTbio. CneayloT TpeboBaHMAM MeTofa vcnbiTaHuii E2024 gns npouedyp no
06HapyXeHNI0 NCTOYHMKOB rasa, npoTekawLero co ckopocTbto 4.5 * 10'9 monb/c (10 4 cHP/c) nnm 6onblie. Kputepun
MOryT 6bITb MPOBeAeHbI Ha Nt060M NcnbITyeMblli 06paseL, KOTOpPbIA [IOXET repMeTM3MpoBaTbCs C TPACCUPYIOLLMM rasom,
KOTOPbIV MOXET 6bITb 06HAPYXEH [eTEKTOPOM yAe/lbHOW TennonpoBoAHOCTU. VcnbiTaTeNbHas YyBCTBUTENIbHOCTL GyaeT
3HaUNTENIbHO pas3InyaTbCa B 3aBMCMMOCTU OT UCMO/Ib3YEeMOro Tpaccupytowero rasa.

3.4.2.8 YNnbTpa3BYKOBOE MCMbITaHUE Ha yTeuky. CreayoT TpeboBaHMAM MeTofa ucnbiTaHuii E1002 ans npoueayp
no slokanmsauumn n/unm oueHke pasmepa rasoBoii yreukn B atmocepy ¢ UCnonb3oBaHneM 60pTOBOI yNbTPa3ByKOBOW Tex-
HWKKM (ynbTpasBykoBoli nepesog). B o6Leli npakTnke MHCTPYMeEHTbI knacca | n knacca Il ICnonb3yTcs ¢ MUHUMAabHBIMW
onpegensieMbiMu KoathduuneHTamm ytedkn 6,7 * 10740 6.7 k 106 monb/c (1.5 * 102k 1.5x 101cm3cnpu0 'C). OnucaHsl
aBa MeToga: (1) nokanusauuio yTeUkn 1 OLEHKY yTeukn foBOAAT A0 Tpebyemoro pasmepa B o6pasuax npu UChbITaHum,
B XOfle KOTOpOro obpasel, MOXeT 6biTb repMeTU3MpoBaH, 1 (2) nokanusauus yTeykn B obpasuax, He CNOCO6HbIX K rep-
MeTusauun. HO CNOCOBHbLIX K BBEAEHWUIO YNbTPA3BYKOBOTO TOHA B UCMbITaTelbHY0 061acTb A5 BO3AeliCTBUA B kKayecTBe
YyNbTPa3ByKOBOIO UCTOYHUKA CNefa yTeuku.

9.5.1 McnbiTyeMble 06pasLbl NPy UCNbITAHWM Ha YTeuKy nonagatT B ABe kaTeropuu: (1) oTKpbITble yCTAHOBKM, KOTO-
pble JOCTYMHbI Ha BYX CTOPOHAX, W (2) yNNOTHEHHbIE YCTaHOBKMW, KOTOPbIE JOCTYMNHbI C OAHOW CTOPOHbLI. CoCy/bl BbICOKO-
o flaBNeHnst ¢ 06MOTKOI BOJIOKHOM OTHECEHbI K NocnefHeli kateropum.

9.5-2 NcnbiTyemble 06pasLbl, Y KOTOPbIX AnaMeTp 1 A/IMHA He OYeHb OTAnYaloTCcs (Takme Kak KOMMNO3UTHbIEe pe3ep-
Byapbl). MOTyT GbiTb NPOBEPEHbl HA Y/ 0B/IETBOPUTE/IBHOM YPOBHE NyTeM Ao6GaBneHus rasa Tpaccupyloliero geicTaus.
OpHako Korga nposepsieTcsA cuctema ¢ A/IMHHLIMW UN OTPaHNYeHHbIMW FTeoMeTpuyeckumn KoHdurypaymsamm, 6onbliee
paBHOMEpPHOe pacnpocTpaHeHne TpaccupytoLero rasa 6yaet AOCTUTHYTO NyTeEM NepPBOro U3BfeYEHUS HECKOIbKUX TOpP, U
3aTeM 3anosiHeHne ucnbiTaTebHbIM ra3om. MocnegHuii fomkeH 6biTb NpejBapuTesibHO NepemMellaH, ec/in OH He COCTOUT
100 % TpaccupytoLiero rasa.

9.5.3 B cnyyaB MasibiXx BHYTPEHHUX 06eMOB UK 60bLINX yTeYeK JO/DKHbI OblTh cAenaHbl Nonpasku AN BbINOA-
HEeHUs1 UCMbITAHUA Ha YyTeuKy HeMeA/IeHHO nocne 3anosiHeHus (cocyf, 3ano/iHeHHbI ra3om Tpaccupytowero AeicTBua u
3arepMeTVU3NpOBaHHbIN), repmeTusaymmn (Cocya, repmeTusnpyemblii C ra3om TpaccupyoLwero AeicTBUSA W YNIOTHEHHbIN)
unn 6ombapamMpoBKK (YNIOTHEHHbI COCY/, BbICOKOrO AaB/IeHNs, NOABEPrHyThI/i BO3AeNCTBMIO Noj repMmeTusauuveii rasa
Tpaccupylowero AeiCcTBUSA CHapyXun — B 06HapYXeHHO yTeuke): nan HeobxoaMMOo NpUMeHeHne JONOTHUTENIbHOTO Me-
TOfja UCMbITAHWI ANst 6ONbLUNX yTeuek, Hanpumep, UcnbiTaHue ny3bipeHnem nnn 6omGapAnpoBka XUAKOCTbIO U Nocnesao-
BaTesibHoe N3MeHeHne Beca.

9.5.4 HeT HUKaKux orpaHuyeHnii pasmepa Ans atMocepHoro NpsMoro 06HapyXXeHns yTeukn renuns nog AasneHmemM
30HAOM (Hanpumep, CM. MeToAbl UCnbiTaHWit E499 meToaoB ncnbiTaHuii A). [na yacTeil 4O HECKONbKUX Kybuyeckux me-
TPOB B 06beMe UM 60/1bLNX CIOXKHbIX KOMNOHEHTOB MOTYT OblTb BbIMO/IHEHbI aTMOCEPHbIE UCMbLITAHUS HA CKOMIEHNUsA
nog fasneHnem (HanpuMep, CM. MeTofbl UcnbiTaHuii E499 meToA0B UCMbITaHWiA B).

9.6.3 Ipybble MeTofbl UCMbITAHWSA HA FEePMEeTUYHOCTb, Takme Kak rmgpoctaTuyeckoe WcnbiTaHue, MeToAbl U3MeHe-
HUA Macchl 1 laBNeHns, a Takke y/bTpa3ByKoBOe UCMbITaHNe, He0CTaTOYHO YYBCTBUTESbHbI 415 UCMbITAHUA Ha YTEUKU
NS KOHTPO/IA KayecTBa KOHTENHEePOB, UCMO/b3YeMbIX A1 XPaHEHNS SA0BUTbIX UM B3PbIBYATBIX XUAKOCTEN 1 rasos.

9.8 OTanoHbl Matepuanos

9.8.1 He npumeHsaeTcs.

[IA.10

10.1 HopmaTtuBHbIE CCbIIKM

10.1.1 CrangapTbl ASTM. npumMeHUMble K peHTreHorpaumn, KOMNbIOTEPHON peHTreHorpadun, peHTreHockonun n
unhpoBoii peHTreHorpacun”™

E747 Metop pa3paboTku, Npou3BOACTBa W Knaccudukaums martepuasna no rpynnam npoBOJIOYHOTO MHAMKaTOpa
KkayecTBa n3obpaxeHns (IQl), ncnonb3yemoro B peHTreHorpadun

E1025 MeToj pa3paboTku, NpoM3BOACTBA U Knaccuukaums matepvana no rpynnam naacTUHYaToro uHavkatopa
KayecTBa n3obpaxeHns (IQl), NCNoNbL3yeMoro B peHTreHonormm

E2002 MeTop onpeaeneruns obLieil HeueTKoCTU N306paxeHna B peHTreHorpacdum

10.1.2 CtaHgapTel ASTM. nprMeHnMble K peHTreHorpadun n unudposoii peHTreHorpadumn:2

E 94 PyKoBO/CTBO M0 PEHTIEHO/IONMYECKOMY MCC/Ie0BaHNIo

E1742 TMpakTuyeckne ykasaHna no peHTreHorpadnyeckomy nccaegoBaHnio

E1815 KoHTponbHbIi MeTo knaccuukaLum CUCTEM PeHTreHorpamMm A5t NPOMbILLINEHHOI peHTreHorpadum

E1817 lMpakTuyeckne ykasaHua no ynpas/ieHN0 Ka4eCTBOM peHTreHorpadmuecknx nccnefoBaHunii ¢ ncnonb3osa-
HMeM nHaukKaTopa kadyecTtBa oTo6paxeHus (RQI)

E2007 PyKoBOACTBO MO KOMMNbIOTEPHOI peHTreHorpadumn [MeTos horomHayLMpoBaHHON NloMuHecLeHuumn (PSL))
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E2033 MpakTuyeckme ykasaHus no KOMNbOTEPHON peHTreHorpacdun (Metos hOTOMHAYLMPOBAHHOW NtoMUHEC-
LeHunm)

E2104 MpakTnyeckue ykaszaHusa no peHTreHorpacnyeckomy nccnefoBaHnio ycoBepLIeHCTBOBaHHbIX MaTepuanos 1
KOMMNAEKTYIOLWMNX 415 CAMONETOB U Typ6uH

E2445 MpakTuyeckne ykasaHus no attectayuy v LOr0CPOYHON CTaBUNBLHOCTI KOMMbIOTEPHbLIX PEHTreHorpadguye-
CKUX cuctem

E2446 MpakTuyeckne ykasaHus no kinaccuukaLmm KOMNbOTEPHON peHTreHOrpaMueckoii CMcTembl

10.1.3 CtaHgapTbl ASTM. npMMeHUMble K peHTreHorpacuun:2

EHOOO PykoBOACTBO NO peHTreHockonun

E1255 Mpaktuyeckne ykazaHusa No peHTreHocKonuu

E1411 lMpakTuyeckue ykasaHus no aTrectauum peHTreHorpaguyeckmx cuctem

10.1.4 CtaHaapTbl ASTM. npumeHnMble K LM poBOI peHTreHorpadumn:2

E2597 MpakTuyeckue ykasaHus no NpovM3BOACTBEHHbIM XapakTepucTmkam L poBoi LeTEKTOPHON peLueTkn

10.1.5 F'ocypapcTBEHHbIE CTaHAApThl:6

HBEC CnpaBo4HMK 114. YCTaHOBKM TeHepasbHOW pagualnoHHOi 6e3onacHocTu. Vicnonb3oBaHWe PeHTreHOBCKOro
N3/ly4eHna B HEMEQNLMHCKUX LeNIAX N 3aKpbITbIX raMMa-nucToyHnkos go 10 MaB

Pasgnen 10. CBog thenepanbHbix nocTaHoBneHuii (CFR). YacTb 20. CTaHAapThl 3awWwuTbl 0T paguanum

Pasgen 21. Csog thepepanbHbix noctaHosnenunin (CFR). 1020.40. Tpe6oBaHna 6e30MacHOCTU kabuHeTa peHTre-
HOBCKOIi CMCTEMBI

Pasgen 29. Ceop thefepanbHbix noctaHoeneHunin (CFR). 1910.96. WoHusupyiouwlee n3snyueHvne (PeHTreHoBCKue
nyun, pagnoyactoTa v ap.)

10.1.6 CnpaBOYHUKM 1 CTaHAAPTLI:6

MIL-HDBK-728.'5A PeHTreHorpaduyeckoe ncnboitaHne

MIL-HDBK-733 McnbiTaHne KOMNO3UTHbIX MaTeprasioB MeTofamy HepaspyluatoLiero KOHTPoNs — peHTreHorpadus

10.1.7 lokyMeHTbl HaumoHanbHOro coBeTa no pagunaunoHHoii 3awute n metponorun (NCRP)

HKP349 lMpoekTupoBaHne CTPYKTYPHbIX YCTPOINCTB M OLleHKa A5 MeAULMHCKOTO NPUMEHEHNS IHEPTUN PEHTTEHOB-
CKOro 1 ramma-nsnyyenus go 10 MaB

HKP351 PekomeHpauun no pa3paboTke pagvaLuoHHOW 6e3onacHOCTY A5 annapaTtypbl A1 YCKOPUTENa YyacTul
ot 0.1 fo 100 MaB

HKP391 PekomeHAauny No orpaHNyeHunio 4151 PEHTTEHOBCKUX CbeMOK MOHU3NPYIOLLNX U3MTyHEHWIA

10.1.8 SAE cTtaHgapTbl

SAE ARP-1611 nepecmoTpeHHoe n3gaHne A. KOHTpONb KayecTBa npoueayp, KOMMNO3UTHble Martepuansl: paguo-
N30TOMHas PeHTreHOCKONUA 1 peHTreHorpadpus

10.1.9 Hopmbl ASME

Hopmbl ASME 515 KOTN10B M COCY/I0B BbICOKOTO AassieHuns. Pasgen V. MccnefosaHne MeTofoM HepaspyLiarwoLero
KOHTPOJIS, LONOJSTHEHME K HOpMaM 2476, peHTreHorpadus. Vicnonb3oBaHue 9ocqopHoii peHTreHorpaguyueckoii Nn1acTuHbI

10.1.10 EBponeiickne cTaHfapThbl

EN14784-1 ViccnepoBaHve METOAOM HepaspyllalLwero KOHTPosiss — MNPOMbILW/IEHHAA KOMMNbIOTEPHAA PEHTreHo-
rpacus c xpaHeHmem nHopmauumn Ha hocopHbIX peHTreHorpadnyecknx nnactuHax. YacTe 1. Knaccudmkauymsa cuctem

EN14784-2 ViccnepoBaHne MeTOAOM HepaspyllalLwero KOHTPosiss — MNPOMbILW/IEHHAA KOMMNbIOTEPHAA PEHTrEHO-
rpacus ¢ xpaHeHmem vHopmaymn Ha POCOpPHbIX peHTreHorpaduyeckux naactmHax. Yactb 2. O6LWwme NpuHLMUMbI Uc-
NbITaHUii MeTanInYecknx MmaTepuanos C NOMOLLbI PEHTTEHOBCKMX Nyyeld u ramma-nyyei

EN13068-1 lccnegoBaHne MeTOAOM HepaspyllalowWwero KOHTPONA — PEeHTreHOCKONUYeckoe ucciefoBaHue.
YacTb 1. KoimuyecTBeHHasi OLleHKa CBOCTB BM3yanm3ayum

EN13068-2 WccnepgoBaHne MeTOAOM Hepaspallarolero KOHTPONA — pPeHTreHoCKonuMyeckoe wuccrefoBaHue.
YacTb 2. MNpoBepka A0/rOBPEMEHHO CTabuIbHOCTM YCTPONCTB 06paboTkn N306paKeHuit

EN13068-3 WccnepgosaHve MeTOAOM Hepaspyllalwowero KOHTPONA — PEHTreHOCKONUYeckoe WuccriefoBaHune.

YacTb 3. O6Lue NpuHLUKNbLI PEHTTEHOCKONMYECKOro NCCef0BaHNs MeTanInyeckmx MaTepmanos C NOMOLLbI0 PEHTIEHOB-
CKMX 1 ramma-nyuei

10.2.5 Wcnonb3oBaHWe HOPMATUBHBLIX CCbiNOK: MNpumeHeHne

10.2.5.1 E94 KoHcynbTaunMoHHOE PYKOBOACTBO MO NPeAnoyYTUTE IbHbIM MeTo4aM PEHTIeHO10MM4eckoro nccnenosa-
HWUA U NPOM3BOACTBEHHBIM METOAAM, CBSI3aHHbIM C PpeHTreHorpaduyeckoii 3anncblo Ha NaeHKy (T. B. BbIGOP HanpskeHus,
hVbTPOB, MACKMPOBKYM, 3aLUTbl OT 06PaATHOTO paccesiHUs, 3KpaHoB, 06pPaboTKM pe3y/IbTaToB CbeMKMN); BbIGOPOM pEHT-
reHorpadumyeckoil naeHkn, 06paboTKoi (aBTOMATU3NPOBAHHON UIWN PYYHOIA), NPOCMOTPOM (Ka4yecTBO M306paXeHus, uc-
KaXeHne) 1 XxpaHeHneMm, nogaepxaHvieM KOHTPONS 3anunceli,  CMMCOK UMEIOLLNXCA HOPMATHBHBIX CCbIJIOK, OTHOCSALLNXCSA
K peHTreHorpacun. B pykosoactse E2007 onncaHbl OCHOBbI KOMMbIOTEPHOV peHTreHorpadun 1 ee nNpyMeHeHune.

10.2.5.2 E1742 PekomeHAyeMble NpakTUYecKne ykazaHns no NPUMEHEHNI0 1 KOHTPOIO A1 peHTreHorpadnyecko-
ro metoga n E2033 MpakTuyeckne ykazaHus No KOMNbIOTEPHOW peHTreHorpaduu. AT npakTuyeckne ykasaHus HanucaHbl
TakMm 06pa3om, YTO OHM MOTYT ObiTb yKa3aHbl B TEXHOMIOTMYECKOM YepTexe, TeXHUYecknx TpeboBaHUsAX Uan Jorosope.
MoApo6HO He onucbiBaeTCs, Kak UCNOb30BaTh NpoLeypy C NOMOLLbI0 YCTPONCTB ANA UCCNef0BaHUSA METOL0M Hepas-
pyLLaKoLWwero KOHTPOA, U NO3TOMY HEOBX04MMO AOMNONHUTEIbHOE NOAPO6HOE onucaHme npoueaypbl B MMCbMEHHOM BUAE.

10.2.5.3 PekomeHayeMble npakTuueckne ykasaHus E1742. E2033, E2445 nam E2104 no MUHWMasnbHbIM Tpebo-
BaHUSAM MO MPVMEHEHMWIO U KOHTPOJIO MO peHTreHorpadumyeckomy n CR-metody. Hanpumep, npmBefeHbl KOHKPETHble
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Tpe6oBaHus No atTecTauyun (NepcoHana v ynpasaeHus no ucnbiTaHnam), 6esonacHoctu (o6nactu BosgeicTaus, dhotona-
6opaTtopun. 061acT NPOCMOTPA, UCAbITAHWA JONTOCPOYHON CTabunbHOCTK), MaTepuanam (C UCNOb30BaHNEM MNACTUHKN
1 6e3 Ucnosib3oBaHMsA NNACTUHKM), 060PYAO0BAHNIO (MCTOYHUKN U3NTYYEHUS, fepXaTenun MAeHKN, aKpaHbl, npubopbl ANs
npocmoTpa MAeHoK, Knaccbl CUCTEMbI MAEHOK, knacchl cuctembl CR. MIOTHOMepbI, BCoOMoratesibHble yCTpoiicTBa Ans
npocMoTpa NAeHoK), U MHAMKATOPbI KayecTBa n3obpaxeHns (IQI1), KoTopble B COBOKYNHOCTY npeAHasHaveHbl A8 KOHTPO-
NS KayecTBa peHTreHorpadunyecknx n L poBbIX N306PaKEHWIA.

10.2.5.4 PekomeHpgaumn SAE ARP1611. nepecmoTpeHHoe usgaHve A Ana npoueaypbl UCCnefoBaHus nHankaropa
KOHTPaCcTHOrOo BellecTsa, KoTopas gokasasa CBO M0Ie3HOCTb B XapakTepucTuke HEOAHOPOAHOCTE NN HeCn/IoWHOCTeN
B KOMMO3UTHbIX Matepunanax u KOMNOHEHTax, KOTopble NOABAAIOTCA MO HEOCTOPOXHOCTU B pe3y/bTarte pesaHus, o6paboT-
KN UK CBEP/IEHNA B MpoLecce U3rotToBeHns. Tunbl HEOA4HOPOAHOCTEW UM HECNOLWHOCTER. 06HaPYXEeHHbIX C MOMOLLbIO
npoBefieHns 3Toi nNpoueAypbl: paccnavBaHue, NpopbiB (06bIYHO PACKON Ha BbIXOAHOI CTOPOHE, NPOCBEpP/IeHHOe OTBep-
CTWe nnn paspes), MUKPOTPeLLMHbI (B TOM Yucie pacTpecknBaHne MaTpuLbl), BblAepruBaHne BoOKHA/CMObI U pa3pbiBbl
(pa3pbiB 04HOrO UM HECKOIbKUX C/I0EB).

10.2.5.5 PekomeHgauun MIL-HDBK-728/5A no o6uemy 06CYXAEHNI0 OCHOBHbIX MPUHLMMOB, NexXalinx B OCHOBE
PEHTIEHONOMMYECKOr0 UCMbITAHNA (FreHepauuns NPOHUKaLWMX NYyYKOB M3NYyYEeHUs, XapakTepucTukm nyva ocnabneHuns un
NOrNoWeHNs, cMcTeMbl 06HapYyXeHWs), OCHOBHbIX npouedyp U meToAos. IQI, npuMeHeHus, PyKOBOACTB MO WMCMO/b30-
BaHUIO nepcoHana (MHXEeHEepoB-KOHCTPYKTOPOB. TexHonoros. QA-nepcoHana. HK-uHxeHepoB M TEXHUKOB) M BOMPOCOB
6esonacHocTu.

10.2.5.6 PekomeHgauun MIL-HOBK-733 no nonyyeHuto MHopmaumm 0 peHTreHOI0TMYecknx MeToAax UsyvyeHus
fedeKToB 1N HECM/IOLWHOCTER B apMUPOBaHHbIX NacTmaccax (B TOM yuc/ie pacc/iioeHus, BblAeprnBaHns BonokHadac-
TpeckneaHus MaTpuLbl, y4apoB UN YCTaNnoCTHbIX NOBPEXAEeHNIA, NPOU3BOACTBEHHbIX HEOAHOPOAHOCTEW UM HecnaoLw-
HoCTeli. fle3opueHTaLnm/pasopreHTaLnm BONOKHA N U3MEHEHUS coCTaBa CMOJIbl 1 MOBPEXAEHUS BO/IOKHA), METOAb! YyyY-
LIEHNSA KOMMbIOTEPHOIO N306paxeHUs (BkIoYas 3/1EKTPOHHOE YCWU/IeHME SAPKOCTU U306paxeHns, 06paboTky curHanos,
yAaneHvne HexenaTenbHbIX NapaMeTpoB) U MeTOAbl UCNONb30BaHUA HeNpo3payHbiX 406aBoK (NpoueAypbl MPONUTKK).

10.2.5.7 PekomeHpgauun MIL-HDBK-733 no nony4yeHunto nHopmaLmm 0 MAKPOPEHTIEHOBCKOM M306paXKeHnn TOH-
KOCTEHHbIX 06pa3L,0B KOMMNO3UTHLIX MaTepnasnos, B TOM 4YuUCNe AUCKYCCUU O MeToAax, BO3AeCTBUN U3NYUYEeHNS HU3KOTo
HanpshxeHus, a Takke acheKkTax OkHa PEHTTeHOBCKOW TPYGKH.

10.2.5.8 PekomeHgaunn EN14784-1 no obeyxaeruto: 1) nHankatopos kavectsa CR (B TOM 4ucne onucaHna nHauka-
TopoB kavyecTBa CR /719 NPOM3BOACTBEHHbIX U 3KCMlyaTaLVOHHbIX UCNbITaHUIA, NpoLeAypbl Nofayun 3asiBOK 4151 UHANKATOPOB
kauecTBa CR. 3aTyxaHue MaTpUYHOro fJeTekTopa). 2) npoueayp No KOAMYeCTBEHHOMY W3MepeHMio napameTpoB kayecTBa
1306paxeHns (B TOM YMC/e OMUCAHUS U3MEPEHMS HOPMAasIN30BAHHOTO OTHOLUEHUS «CUrHa/l — LUYM», U3MEPEHUSs MUHU-
MasibHOro BblBOJA NapamMeTpOB WHTEHCUBHOCTU, OMpeAesieHNss HeYeTKoCTU 1N APYTrUX UCMbITanuid) n 3) knaccudukauum v
MHTepnpeTaummn pe3ynbTaToB (BKIYas onvcaHus gmanasoHa knaccudukauum cuctembl CR 1 onpegenenne ckopoctn CEN).

10.2.5.9 PekomeHgauun EN14784-2 no obcyxaeHn0 06LWMX npaBua A4ns NnpomMbiwieHHoro CR ¢ ncnonb3oBaHnem
NIIOMUHECLLEHTHbIX peHTreHorpadguyeckmux nnactuH (IP), B Tom unucne knaccudpmkaumy metogos CR (noarotoBka noBepx-
HOCTW. MAEHTUMUKALNA PEHTTEHOBCKMX CHUMKOB, MapKMpOBKa, MepekpbiTUe MIIOMUHECLLEHTHbIX peHTreHorpaduueckmx
NNacTuH, UHAMKATOPbI KayecTBa M300paxeHns) 1 peKoMeHagyeMble Cnocobbl NOTyYEeHUSA KOMMbIOTEPHBIX PEHTTEHOBCKNX
CHUMKOB (06pasLpbl ANA UCNbITAHWNA, BbIGOP HAMPSXEHNS U UCTOYHMKA U3/TYUYEeHNS, cUCTeMa CKaHVPOBaHUS IIOMUHECLEHT-
HbIX peHTreHorpaMyeckmx NNacTUH N 3KPaHOB, CUCTEMHAA HEYETKOCTb N300paKeHWs, BbipaBHUBaHWE flyya, YMeHbLUe-
HUe paccesiHHOro U3NyYyeHns, paccTosiHne OT UCTOYHMKA A0 06bekTa, MakcuManbHas 061acTb eUHNYHONW CbeMKU, MU-
HWMasIbHbI BbIBOJ NapamMeTpoB MHTEHCUBHOCTU, a Takke YC/0BUS NPpOCMOTpa n3obpaxeHuii Ha nNieHke n Ha MOHWUTOPE).

10.2.6 lcnonb3oBaHWe HOPMATUBHBIX CCbINIOK: 060pYyA0BaHNEe, KOHTPObHO-U3MepUTENIbHbIE NPUGOPLI N MaTepuanbl

10.2.6.1 PekomeHpayemble pykosoacTBa E94 n E2007, npaktuku E1742. E1815. E2033, E2445. E2446 n E2104
n MIL-HDBK-728/5A no nHdopmauun o peHTreHorpadmyeckux npnéopax u obopygosaHumn, Hanpumep, o6opyaoBaHme
[ONSA 3KpaHNPOBaAHMUA 30HbI, KacceTbl, (hOTONabopaTopmnn, MOHUTOPLI, MIOTHOMEPSI, AnadparMbl U KOAIMMAaTOPbl, METOAbI
oUNdpPOBKN 06HEKTOB, CbEMOYHbIE 30Hbl, CUCTEMbI PEHTTEHOBCKMX CHUMKOB, CUCTEMbI PeHTreHorpaduyecknx nnacTuH,
pelleHust B o6nactn 06paboTkv nnacTuH, gepxarteneii nnacTuH, MAEHTUMNKALWOHHbIE MapKepbl 1 Mapkepbl onpegene-
HUA MECTOHaXOXAEHUSA, IMHENHbIe U YI/10Bble U3MepUTe bHbIEe YCTPOWCTBA, PeHTreHorpaduyeckme Hocutenu nHpopma-
LMK 6e3 NCNoNb30BaHNsA NNACTUHbI, ATaNOHbI YyBCTBUTEbHOCTY (IQI). yCTpoiicTBa NO3NLMOHMPOBAHNSA, 30HbI MPOCMOTPA,
OKHa PeHTreHOBCKOW TPY6KN, MCTOUHWKM PEHTTEHOBCKOTO U3/1y4eHNs U T. 4.

10.2.6.2 PekomeHpauun SAE ARP1611, nepecMOTpPeHHOe n3AaHne A nNo Noslyv4eHuio nHpopmauny o MaTepuanax
ANS MHOMKATOPOB KOHTPACTHOrO BeLecTBa, UCMO/b3yeMbIX 415 06HapyXeHWUs u onpeAeneHns pasMepoB HEOAHOPOAHO-
cTeli UM HecnnoWHOCTel B KOMNO3UTHLIX MaTepuanax n KOMNOHEeHTax.

10.2.8 be3onacHocCTb 1 BpefHble dhakTopbl

10.2.8.1 OCHOBHbIMM NPUHLMNAMW, KOTOPbIE PErynpyloT pajuaunoHHyo 6e30nacHoCcTb, ABAsATCA: (*A0NyCcTu-
Moe paboyee Bpems. (2) paboyee paccTosHue v (3) akpaHMpoBaHWe. T MOHATUS UCNO/b3YTCA NpU NpoBeAeHUN 6e30-
NacHbIX PEHTIEHOIOTNYECKNX NpoLeayp.

10.2.8.2 B xoae paboTbl 1 NCNONb30BAHUA UCTOYHWNKOB MOHWU3NPYIOLLEro U3NyYeHns [O/MKHbI cobnaaTbes npoue-
Aypbl TEXHVKN 6e3onacHocTU. Obs3aTesibHble nNpasuia U NOMOXKeHNA Ny6/MKYTCA NPaBUTEIbCTBEHHBIMI areHTCTBaMmn
no NMLEeH3NpoBaHND. Heo6Xxo4MMOo NPOBOANTL TLATENbHbIE NCCNef0BaHNA U3NTyYeHNS B COOTBETCTBUMN C NOSTOXEHUAMU
1 KoAeKcaMu; AO/MKHbI MPOBOAUTLCA HA MPOBEPEHHBLIX TEPPUTOPUAX, & TakKe B Npuieramwmx Tepputopusax npu cobto-
[leHnn Bcex BO3MOXHbIX YCM0BUIA akcnyaTaumu.
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10.2.8.3 Bonpocsl, CBsi3aHHble C 3aLiUTON NepcoHana OT PEHTFeHOBCKOro W3/yYyeHus W ramma-nyyeii, He nosHo-
CTblO PACKpbITbl B HACTOALLEM AOKyMeHTe. [1na nonyvyeHns nHgopmauuv o 3aluTe nepcoHana obpatutechb K 4OKYMeH-
TaM. BbIMyLEeHHbIM HauMoHaIbHbIM KOMUTETOM MO paAuaLVoHHON 3awuTe n nsmepeHusiM, kK PegepanbHOMy peecTpy uc-
cnepfoBaHuii U paspabotok MuHucTepcTBa aHepreTukn CLUA. K fOKyMeHTaM, BbiNyLEeHHbIM HauroHanbHbIM UHCTUTYTOM
cTaHAapToB U TexHonoruii (NIST) (paHee HauuoHanbHoe 60po cTaHAapTOB) U K rOCYAAapPCTBEHHBIM W MECTHbIM HOpMa-
TUBHbIM NMOMOXEHNSAM, €C/N TaKoBble CyLLeCTBYIOT. [N NONyYeHNs KOHKPETHOWM nHdopmaluy no pagnaLnoHHoii 6esonac-
HOCTK o6patuTech K CnpasouHunky NIST 114. 10 CRF 20. 21 CFR 1020.40 n 29 CFR 1910.1096 nnun rocyfapCTBEHHbIM
HOPMAaTUBHbLIM MOJIOXEHUAM /15 WTAroB — YYaCTHUKOB COr/lalleHns.

10.2.8.4 PeHTreHonornueckre npoueaypbl 0CMOTpa NPOBOAAT NPV TaKNX YC/I0BUSAX 6€30NacHOCTH, 4TOObl NnepcoHan
He nonyuun o6ay4veHus B fo3ax, NpeBblALWMX 4OMYCTUMbIE YPOBHU, yCTAHOB/IEHHbIE KOMNaHWeli, BNacTsMu ropoga,
wTaTa Wan rocyapcTBEHHbIMU NpenucaHnsiMu. PyKOBOACTBOM MO paAnaunoHHO 6e30NacHOCTU [O/MKHbI CYXUTb pe-
KoMeHAauuMn HauunoHanbHOro kKomuTeTa no pagunaunoHHoii 3awute (HKP3). YTobbl o6ecneunts NnpoBefeHne pagnonoru-
YeCKUX WM PeHTITeHOCKONUYecKnx npoueayp TakuMm o6pa3om, 4Tobbl NepcoHan He nony4van fo3y o6/1yveHus, npesbila-
10LLYH0 MaKCUMasibHO J0MNYyCTUMYH0, YCTAHOB/IEHHYIO BNAaCTAMMN ropoja, Wwrarta Wim rocyfapCcTBeHHbIMU NpeannucaHnsaMu, B
KayecTse pykoBoCTBa MOXHO ucnonb3osatb NRCP 49. HKP3 51. NRCP 91 u CnpaBouHuk NIST 114.

10.2.8.5 TexHuka 6e3onacHoCT. PeHTreHonor Ao/mkeH cobnojartb NnpakTMyeckme ykasaHus no texHuke 6esonac-
HOCTU Npu pa6oTe C PeHTTeHOBCKMM 060pyAoBaHMeM. B coBpeMeHHOW peHTreHOBCKOW annapaTtype UCMnosb3ylTes Lenu ¢
BbICOKMM HanpshkeHnem. CTaunoHapHble peHTreHOBCKMe yCTaHOBKM CNPOEKTMPOBaHbl TakuM 06pa3oM, 4To6bl nepcoHan
Kak MOXHO MeHblle NoABeprasca ONacHOCTU MOPaXeHUs 3/IEKTPUYECKUM TOKOM, OHaKO MpU UCNO/Ib30BaHUN nopTaTuB-
HOro peHTreHoBCKOro o6opygoBaHns TpebyeTca npegnpuHUMaTh 4ONOMHUTE IbHbIE MEePbl MPEfOCTOPOXHOCTH, Hanpumvep,
obecneumBas Hajnexallee 3a3eM/eHne yCTaHOBOK; NPOBOAA 3N1EKTPONUTAHNA He [O0/KHbI ObiTb N3HOLLEHbI, & KOHAEHCa-
TOpbl — paspsixeHbl nNepef NpoBepKoi Lenei.

10.2.9 Kanubposka u cTaHfjapTusauuns

10.2.9.1 YpoBeHb KauecTBa peHTreHorpadmm — ypoBeHb kayecTBa, Heo6XoANMbIA A4N18 NpOBeAeHNA peHTreHorpa-
humn coctasnseTt 2 %. ecnv TONbKO 60sblUee UV MeHblUee 3HauYeHne He ByAeT coriacoBaHo Mexy nokynaresnem v no-
cTaBLukoMm. Mpun 2 % ypoBHe KauecTBa C yHeTOM YPOBHSA KOHTpacTa MMeTCa Tpu YPOBHA kayecTBa o6cnefosanmns: 2-1T.
2-2T n 2-4T (cm. E1025 MpakTuyeckune ykasaHus). Ecnn nigukatopsl kKayectsa n3obpaxenus (IQI) matepuana B acnekre
PEHTreHON0rNN, aHaNornYHble NccnegyeMomy WU3fenuio, oTCyTCTBYIOT, MOXHO Ucnonb3osaTthb QI TpebyeMbix pasmepos,
HO 13 maTepuasna c 6onee HU3KMM nornoweHnemMm. Ecnv nnoTHOCTL NNacTUHKK Bapbupyetca oT +30 go -15 % no cpas-
HEHWIO C MIOTHOCTbIO, U3MepeHHON Yepe3 kopnyc |Ql. MOXHO ucnonb3osath ABa IQl Takum ob6pasom, 4To6bl Tpebyemas
YyBCTBUTE/NLHOCTb AOCTUranacb Ha Hanbonee 1 HanTreHee MJI0THbIX yYacTKkax PeHTreHorpaMMbl.

10.2.9.2 HeyveTkocTb BCcero nsobpaxenus (MpocTpaHCTBEHHas paspellawowas cnocobHOCTb) — B 06bIYHbIX 1QI,
OMMCaHHbIX B MpaKTUYecKnx ykasaHusax E747 n E1025. nokasateslb KOHTPACTHON YyBCTBUTENbHOCTU W pesynbTaTtbl W3-
MepeHusi paspelleHns CoeuHAITCA B 06LMIA Noka3aTenb kayecTBa'HagexXHoCTU. Takme nokasarenn HageXHoCTn MoryT
6blTb HEKOPPEKTHLIMW AN Leneli BbiSBNEHNS He3HauuTelbHbIX U3MEHeHW B paboTe cucTeMbl hopMrpoBaHmns nsobpa-
XeHus. MNpyn HeobXo0AUMOCTU OLLEHUTb U U3MEPUTb HeYeTKOCTb BCEro n3obpaxeHus (NpocTpaHCTBEHHas paspeluaroLlas
CNOCOGHOCTb) CUCTEMbI OTAE/bHO ¥ MOMUMO M3MepPeHUli KOHTPACTHOM YYBCTBUTENBHOCTY MOXHO UCMO/b30BaTh UHCTPY-
MEHT NN U3MEpPUTESb, Kak ON1UCcaHo B NpakTUYecknx ykaszaHuax E2002.

10.2.9.3 leHCMTOMETPbI. BbINOMHAIT KaNM6pOBKY nepef KaxblM MCNO/b30BAHUEM, UCMOMb3YSA KambpoBaHHbIe
OTPE3KN MJIEHKN.

10.3 Papgnockonusa

10.3.1 OcHoBHas npouefgypa — npouegypa pajMockonuu COCTOUT U3 BbiiBNEHWA, oTobpaxeHna n 3anucu 6es
MCMNO/Ib30BaHUA NNACTUHKN B peXnMe peasibHoro BpeMeHn unu 6113KoM K peasibHOMY BpeMeHW Pajnosiornyecknx nso-
6paxeHuii. Kak n Bce nccnefoBaHna MeTo0M HepaspylualoLero KOHTPOssA, PEHTTEHOCKONMSA OCHOBaHa Ha ocnabnexHun
PEHTreHOBCKUX Tyyeli Npu ux NpoXoXAeHnn Yepes nccnegyemoe usgenuve. Kpome 1oro, 3HaunTelbHoe NPOCTPaHCTBEHHOE
paclpeHmne NPOUCXoAUT U3-3a CUCTEMHbIX He0CTaTKOB, HECMMMETPUYHOIo NPOXOXAEHUS N3y4eHns n npouecca op-
MUpOBaHUS U306paxeHuns. Mo3aTOMy NPOUCXOAST 3HAUNTE bHbIE U3MEHEHUSI OKOJTIONOPOroBOl TOHKOW CTPYKTYpbl CekTpa
PEHTreHOBCKOro Nor/oweHns n gusnyeckne HeOA4HOPOAHOCTU U 06HapPYXMBAKT cebs NyTeM U3MEeHEHWU i NHTEHCUBHOCTU
B PafMOCKONNYECKOM M306paxeHnn.

10.3.2 3HayeHne 1 UCnob3oBaHNe — PEeHTreHOCKOMMYeckas aKkcnepTu3a MOXeT LUMPOKO NPUMEHATLES K Nlo6omy
KOMMO3UTHOMY MaTtepuasy Ui KOMMOHEHTY, Yepe3 KOTOpPbIi MOXeT NPOXoAuTb U BbIABASTLCA NMYYOK NPOHMKAIOLWEro 13-
nyyeHns. HecMoTpsi Ha TO YTO PEHTTEeHOCKONUA TeCHO cBA3aHa C peHTreHorpadueli, oHa uMeeT ropasfo 6osee HU3kue
3KCMn/yaTaluMoHHbIe Pacxofbl C TOUKM 3peHNs BpeMeHu, paboyeii cunbl u matepuanos. B gonosnHeHne Kk npeumyuiectsam,
06bI4HO CBA3aHHbLIM C paguorpadmeii, peHTreHockonnyeckoe o6cnefoBaHne roXeT ABAATLCA M60 ANHaAMUYeckum, bec-
N/IEHOYHbIM CNOCOO0M, MO3BOMAIWMM MaHWNYIMPOBaTb UCCeAyeMbiM 0ObEKTOM U ONTUMU3MPOBATbL MapameTpbl 06-
paboTkn n3obpaxeHuii Npu ob6cnefoBaHnn, NM60 cTaTuyeckum, 6ecnieHoYHbIM CNoco60M, NP UCNOIb30BAHUM KOTOPOTO
nccnefyemblii 06 beKT HENMOABMKEH NO OTHOLLEHWIO K NajaloLwemy nsnydeHuto. MocnegHue JOCTUXEHUS TEXHOMOTN B 06-
nacTu Npoekunn n3obpaxeHunii, [eTEKTOPOB 1 L PoBoii 06paboTkM N306paxeHnii obecneynBatoT NpUeMsIeMblii ypoBeHb
YyBCTBUTE/IBHOCTU [/1 CaMblX Pa3HO06Pa3HbIX NPUMEHEHWIA.

10.3 2.1 Wcnonb3ylTca pafgnoOMUKPOCKONUYECKME CUCTeMbl Pas/IMuyHON CIOXHOCTU KaK C PyYHbIM ynpasieHunem,
Tak 1 aBTOMaTU3MpoBaHHble. MOXHO MOHTUPOBATbL CUCTEMbI, UMEIOLME WNPOKUI CNEeKTP BO3MOXHOCTEA MexXay aTumu
ABYMS KpaiiHOCTIMU.
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10.3.2.2 PeHTreHOCKONMsA MOXET C/YXWUTb Kak MHOTOCTOPOHHWI HepaspyLlualLnii NHCTPYMEHT. OH NO3BONSIET He-
Me/f/IeHHO NOoNyYnTb MHPOPMaL Mo 0 pa3mMepe, PacnosioKeHUN N pacnpocTpaHeHWn NorpeLlHocTel Kak BHYTPeHHUX, Tak
1 BHeLWHWX. MocpesCcTBOM MaHUNynsiuuii ¢ UCTOYHUKOM, CBA3AHHbLIM C UCCNeAyeMOl KOMMNO3UTHOW CTPYKTYPOW, MOXHO
nony4nTb TPEXMEepHy0 UHCOpMaLmMio 0 pasMepax ¥ OTHOCUTENIbHOM PacnofiOXeHUN UHTEPEeCYoLNX 3/1eMEHTOB KOMMO-
3UTHOrO Martepuana uam KOMNoHeHTa. PEHTTeHOCKONMA No3BosSieT CBOEBPEMEHHO OLLEHUTb LLe/IOCTHOCTb 3/1EMEHTa, Npo-
AYKUUM 1 BbICTPO NPUHATL PELLeHNe OTHOCUTE/IbHO MPOAYKLMN COracHo cTaHjapTam npuemku.

10.3.2.3 AnuTenbHble 3anucy PEHTIEHOBCKOT0 M306paXeHuss MoryT 6biTb NoJlydeHbl NOCPeAcTBOM 3anucu 4BuU-
Xylierocsi n3obpaxeHus (KMHOpeHTreHorpadmu), BUAEO03aNUCK UIN «HEMOABMXHbIX» hoTorpaduii ¢ ncnonb3oBaHviem
06bIUHbIX kamep. PeHTreHockonuyeckoe n3obpaxeHne MOXeT ObiTb YBE/IMYEHO MpU NOMOLM 3/1IEKTPOHHBLIX CPefcTs,
ounchpoBaHo NN UHLIM 06pa3om o6paboTaHo 4N1A yNyULIEeHUs ero BU3yasbHOro aHanusa, aBTOMaTUYeckoro aHanusa c
NMOMOLLbIO KOMMNbIOTEPA UK TOFO 1 APYroro.

10.3.2.4 MocKonbKy CyllecTByeT MHOTO MeTOA0B O6HapyXeHWs paguauun, ee 3HepruM n UHAYKLUW, cyliecTsyet
N HECKO/IbKO BO3MOXHbIX CUCTEM. PeHTreHockonuyeckme cucTeMbl YAO6HO KnaccuuuupyroTcs Ha [iBe OCHOBHblE Ka-
Teropuu: (1) ocHoBaHHble Ha KOHBEPCUW PEHTTEeHOBCKUX /lyyeil B CBET C UCMO/b30BAHMEM JIIOMUHWUCLEHTHbLIX COCTaBOB,
CUMHTUNNATOPOB WAWN YCUNUTENE PEHTIEHOBCKUX Nyyeit (CUCTeM HenocpeAcTBEHHOIO NpPocMoTpa n3o6paxeHus) u (2)
OCHOBaHHbIX Ha KOHBEPCUN PEHTTEHOBCKNX S1y4eil B 3N1eKTPOHbI C UCNO/Ib30BaHNEM MONYNPOBOAHUKOBbLIX COEANHEHWIA UK
MUKpPOKaHasbHbIX N1ACTUH (CUCTEM yAaNEHHOro NPOCMOTpa N306paxeHns).

10.3.3 MpeunmyLwiecTea U NPUMEHEHUSs — PEHTFeHOCKONMSA NpefnoyYTUuTeNbHa B TeX cyyasx, korga TpebyeTcs UH-
chopmaumus o TpeXMepHOM pacnpefefieHnn norpewHocTei, AeekToB U HApYLLIEHNN LLe/IOCTHOCTU B KOMMO3UTHOM Ma-
Tepuane Wan KOMMoHeHTe. PeHTreHockonua no3sossieT 6bICTPO NPOBEPUTL NapamMeTpbl W BHYTPEHHIOW KOHdUrypauuo
B KOMMO3WTHbIX MaTepuanax n KOMINOHEHTax U MOXeT 6biTb UCNO/b30BaHa A1 OLEHKN B pexuMe peasibHoro BpeMeHu
hYHKLMOHMPOBaAHNA KOMMO3UTHOTO Martepuana WM KOMNOHeHTa. PeHTreHockonus nmeeT npeumylliecTBa nepep peHT-
reHorpadpmeii Npyu xapakTepuUCTKe HECUMMETPUYHBIX 3/TEMEHTOB BO BPeMsi TECTUPOBaHMSA 3a CYeT BO3MOXHOCTW MOny-
YeHNs TPEXMEPHOro N30bpaxeHns NPy MexaHM4eckoM nepemMeLLeHnn 31eMeHTa OTHOCUTENIbHO PEHTIEHOBCKOTO yya.

10.3.4 OrpaHuyeHns N BMeLwlaTenbCcTBa — Kak U B peHTreHorpadum, BO3MOXHO, caMas TpyAHas 3ajava peHTreHo-
CKOMUWN B TOM. YTO KacaeTcs KOMMO3UTHbIX MarepuasioB U KOMMNOHEHTOB. — MOJIy4eHne [A0CTAaTOYHOIo KOHTpacTa Mexay
KOMMO3WUTHbIMWN OCHOBaHWUAMU C HU3KMM aTOMHbIM HOMEPOM (Hanpumep, mMaTpuua, BOSIOKHO, 1aMuHaT). COOTBETCTBEHHO,
3a4acTylo He06X04MMO YCUNTL KOHTPACT, CNOMb3ys pajNOHEeNpoHULaeMblie MaTepuasbl Uan KOHTpacTHble BellecTBa.
HecmoTpsi Ha MHOroYMCNeHHble MpevMyLlecTBa PEHTTeHOCKONMYECKUX CUCTEM, YyBCTBUTE/NIbHOCTb U pa3spelueHne cu-
CTeM. eiiCTBYIOLNX B peXUMe peasbHOro BpemMeHu, 06bIYHO He Tak XOpOoLLUK, Kak 3TO MO0 6bl 6bITh C UCNO/Ib30BAHNEM
nAeHkn. [InHamMmunuHble cueHbl TpebyloT 60/1ee BbICOKOTO YPOBHSI NMOTOKa PEHTIeHOBCKOro n3nyyeHus. MNpu obpalieHnn ¢
npoAykuuei B cucteme fUHaMUYeCcKoro n3obpaxeHns Heob6xoANMO OTAENATb MIOCKOCTb N306paXeHNs 0T NOBEPXHOCTU
npoAyKuuu, B CBA3M C YEM M306paxeHne nonyyaeTcs HeyeTkum. OrpaHuyeHuns, HanaraeMmble AMHAMUYECKOW cucTemold,
3aTPYAHAIOT KOHTPO/Ib Haj, paccenBaHMEM ¥ reoMeTpuyeckMMu napameTpamu No CPaBHEHWIO C 06bIYHBIMU pPeHTreHorpa-
huyecknmu cuctemamm. M HakoHel, AMHaAMMUYECKMe pafMoOCKONUUeckne cuctemMbl TPebyHOT TLLAaTEeNIbHOMO BblpaBHUBAHUSA
UCTOYHMKA, TeCTUpyemoro npegmeTa u getektopa. TpeboBaHus k paboTe Cc pajuauueil U pacnonoxeHwe npubopos B
3aBUCUMOCTU OT UCNOJIb3YEMbIX AVHAMUYECKUX CUCTEM O6bIYHO BAEKYT 3a CO6O0I yBennyeHne kanutasbHbIX 3aTpaTt Ha
o6opyoBaHMe Mo cpaBHEHUIO ¢ 06bIYHON cTaTuyeckoli paguorpadueii.

10.3.5 Micnonb3oBaHWe CNpaBOYHON AOKYMeHTauuUu

10.3.5.1 MeToanyeckoe pykoBOACTBO NO 06LMM MpUHLMNAM PaANOCKONMYECKOro n306paxeHns CM. B pyKOBOACTBE
E1000. B pykoBoACTBE ONWUCLIBAKTCA NPAKTUKM U CUCTEMA M3MEPEHUs M300paXeHus B peaslbHOM BPEMEeHW, a Takke
NpUGANXKEHHbIE K pearlbHOMY BpEMeHW, HensleHouYHoe obHapyXeHue, nokas v 3anncb pagHOCKOMUYECKUX N306paeHNI.
Takme n306paxeHusi, NCNo/b3yemble NPU UCCNeAO0BaHWN MaTepuanos, NOAy4alTCs NOCPEeACTBOM MPOXOXAEHUS Npo-
HuKawLell pagvauun yepes nccaegyemMblii matepuan u NonyyYeHNs M3obpaxeHns Ha cpefcTBe o6HapyxeHus. TexHUKu
o6HapyXeHUs 1 BbiBOJA M300paXKeHUs Ha 3KpaH SABASAKTCA HEMNJEHOYHbIMU, HO NPX 3TOM MCNO/Nb30BaHNE (POTONNEHKN
B kayecTBe cpe/cTBa A1 NOCTOSHHOW 3anncu n3obpaxeHus He Bo3bpaHseTca. PykoBogctso E1000 Takke BkIovyaeT B
cebs onucaHna pasnnyHbIX KOHGUIypaunii pagMocKoNnMUYCexmx CUCTEM, CUCTEMbI KOHBEPCUW PEHTTEHOBCKMX Nyyeii/cBeTa
C 1cnosb3oBaHMeM (OI00PECLEHTHBIX TIOMUHUCLLEHTHBIX COCTABOB WU CPeACTB M306PaXeHUst CUUHTUAINPYIOLWNX Kpu-
CTas/IoB U CUCTEM KOHBEPCUW PEHTTEHOBCKMX Ny4Yeii/3neKTPOHOB. UCMO/b3YIOLWMUX NOYNPOBOAHNKOBbIE COEAVHEHUS UK
cpefcTBa N306paxeHnss Ha MUKpOKaHanbHbIX MaacTuHax, UCTOYHUKM paguauun (MCTOUYHUKN pafnoakTUBHBIX U30TOMNOB C
HM3KOI 1 BbICOKOI 3Heprueit, reoMeTpus NICTOUYHMKOB), CPEACTBA BbIBOAA M 3aNUCK U306PaXKeHUH N coobpaxeHus Kkaca-
TeflbHO KayecTBa M306paxeHus.

10.3.5.2 Cm. B npakTuyeckom pykosogcTee E1255 ceefeHns o npaBunax NposBefeHns pagmocKonmyeckoro ncene-
[l0BaHNA C UCNOMb30BaHMEM MpoHMKalLlWwein paguayun. OHO BkOYaeT B ceba JuHaAMUYecKylo pagnockonuio N B Lensax
[laHHO MpakTVKW pajrocKonuio, BO BPEMS KOTOPOW mMpeaMeT He ABWXeTCs B npouecce BO3feicTsus (fanee MMeHy-
eTca cTaTuyeckoe paguockonuyeckoe msobpaxeHue). MockosbKy MCMO/b3yemble TEeXHOMOMUKU 1 CNoCO6bl NPUMEHEeHNs
npu pafHOCKOMMYECKNX UCC/Ief0BaHNAX OT/IMYAIOTCA, 3Ta NpakTuka He 6yAeT HOCUTb HW OrPaHUYMBAlOLLErO, HM 3anpe-
TUTENbHOrO XapakTepa, B Heil. ckopee Bcero, 6yayT Mcnonb3oBaTbCsA 06LiMe cpeAcTBa NPUMEHEHWA TeXHOMO0TnW, YTo
Takum o6pasom obnerynT ux nccnepoBaHune. O6LMe NPUHLKNBI, 06CYXaaeMble B 3TOW NpakTuke, WNPOKO NPUMEHSTCA
B pafiHOCKONMYECKNX cMcTemMax c NpoHuKatolein pagnauneii. NMpakrnyeckoe pykoBoacTBo E1255 Takke BKo4yaeT B cebs
o6CyXAeHNe MUHUMaIbHON KOHUrypaunm cuctTembl, NpakTuky, paboune nokasaTenu cUCTEMbI U U3MepeHne ee paboumnx
rnokasatesiei.
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10.3.5.3 B pykoBoacTBe E1411 onncbiBAOTCA AAaHHbIe A1 TECTUPOBAHUSA N N3MepeHnsa paboTbl paAnoCKONMUecKnx
cucteM. MOCKOMbKY pajnocKonuyeckoe nccnefoBaHne NMPUMEHSAIT B pasHbIX C/iydasX, cucTeMa TakxKe UMeeT pasHble
KOHhUrypaumum, KoTopble NMOCTOSHHO MEHSAITCS C pa3BUTUEM TEXHONOrMKU. [laHHOe npakTuyeckoe pyKoBOACTBO NpejHa-
3Ha4YeHO Kak Cpe/ACTBO MePBUYHOI KBanudmkauum n nepeksannukaLmm pagmockonmyeckoit CucTeMbl 415 KOHKPETHOro
NpUMeHeHns NocpeacTBOM ONpefeneHus ypoBHsA ee pabounx nokasaTtenei npu paboTe B CTaTUHECKOM pexume. Apxu-
TeKTypa CUCTeMbl, BK/IOYas Cnocobbl apxMBMPOBaHWUA 3anuceil pagnocKONMYecKoro uccaefoBaHust U cnoco6 NpUHATUA
peLleHns OTHOCUTEsTIbHO NPUEeMKN/BbIOPaKOBKM. Takxke npefcTaBiseT CO60M yHMKaNbHble XapakTePUCTUKN; U UX BIUSHUE
Ha paboune xapaKkTepUCTUKN CUCTEMbI [O/KHO 6biTb OLeHeHo. O6LMe NPUHLMNLI, Kak ONUCbIBAETCSA B 3TOW npakTuke,
LIMPOKO MPUMEHSAIOTCA K PaAnoCKONMYEeCKMM CUCTeEMaM C MPOHUKaloLW el pagnaunein nepegaHHoro yya.

10.3.6 FeomeTpuyeckne napameTpbl U pasmepsbl

10.3.6.1 Paanockonus Xopowo NoAXOAWUT A/ XapakTepUCTUKN HECMMMETPUYHbLIX NPeAMETOB 3a CYeT BO3MOX-
HOCTU TPEXMEPHOr0 U3MEPEHUS NPU UCNOb30BAHUN MEXAHUYECKOTO ABUXEHUSA NPefMeTOB OTHOCUTE/IbHO PEHTIEHOB-
CKOTO niyya.

10.3.6.2 OTHOCMTENbHOE PacnonoXeHne UCTOYHUKA, NpeaMeTa, NPOXOoAALLEero TeCcT, U CPeACTB U306paxeHns, Ton-
WWHbI NpegmeTa U BUAUMbIX pasmepoB gedekta onucbiBatoTca B NnyHkTe 10.2.7 (PeHTreHorpadus).

10.3.7 Kannbposka u cTaHfgapTusauus

10.3.7.1 CnpaBoYHble cTaHAapTbl. 3TafoHHble peHTTeHorpadbl nponssogctea ASTM 1 cTaHAapTbl NPUEMKK, Ha-
nucaHHble 4PYrMMU OpraHn3anmamm, MoryT UCnoNb30BaTbCA 415 PaANOCKONMYECKOTO NCCef0BaHNsA, a Takke 4N pagno-
rpachuv npw ycnosuu, 4To 6yayT caenaHbl COOTBETCTBYIOLME KOPPEKTUPOBKM A1 BbIpaBHUBAA pa3nunii Ha 1ioopocko-
NNYECKNX N306paxKeHNAX.

10.3.7.2 CcblnoyHble cTaHAapTbl. DTaNlOHHbIE PEHTreHorpamMmmbl, co3faHHble ASTM. 1 cTaHgapTbl NpUEMKKU, pas-
paboTaHHble APYrMMU OpraHn3aynaMu, MOryT UCMO/b30BaTbCA A/1 PEHTIEHOCKONUYECKOro UCCe0BaHuns, a Takke 45
peHTreHorpadvn, ecnn BbINOSIHEHbI COOTBETCTBYIOLIME KOPPEKTUPOBKU, YunUTbiBalOWMe pasHULy B /lyOpOCKOMNUYECKNX
N306paXKeHunnaX.

10.3.7.3 YyeT KayecTBa n3o6paxeHus. Kauectso n3obpaxeHus 3aBUCUT OT [BYX (DaAKTOPOB: KOHTpacTa nsobpaxe-
HUA 1 paspelleHns nsobpaxenus. B pasgene 11 pykosoacTtea E1000 paccMOTpeH paj pasHbiX METOA0B OLeHKN KayecTBa
n306paxeHuii.

10.3.7.4 Ncnonb3oBaHue ABOWHOIO NPOBOJIOYHOTO Kanubépa nm oNTUYecKoro kiavHa. Ecnn Heo6xogMmo, MOXHO uc-
nonb3oBaTh ABONHON NPOBOMOYHbLIN KanNnbp, kak ykazaHo B Metoaax E1255 n E2002. 1 onTuyecknii KNuH Ans onpegene-
HUA U OTCEXNBAHUA NPOU3BOAUTENIbHOCT PEHTITEHOCKONNYECKON CUCTEMbI B 4acTW NPOCTPAHCTBEHHOTO paspelueHns u
KOHTpACTHOI 4yBCTBUTENILHOCTW. [JBOIIHOV NPOBOMOYHBIV Kanmép MCnonb3yoT 6e3 JONONHUTENbHOTO NOrNoTUTENa AN
OL|eHKM NPOCTPaHCTBEHHOTO pa3pellerHuns cuctembl. ONTUYECKUIA KNUH NCNONb3YeTCA A1 OLEeHKN KOHTPaCTHON YyBCTBU-
TENbHOCTN CUCTEMBI.

10.3.7.5 ATTecTauua obopygosaHna. Heobxoanmo aTTecToBaTh psf XapakTepUCTUK CUCTEMbI AN rapaHTum Toro,
YTO CMCTEMA MOXET BbINOMHATL TpebyeMble 3a7a4n N0 PEHTTeHOCKONMYeCKOMY uccnefosanmnio. Kpome toro, atrectayms
PEHTreHOCKONUYecKoli CUcTeMbl fO/MKHA ObiTb BbiNO/HEHA B COOTBETCTBUM C TpeboBaHusMn mMeToda E1411. u nydwe
BCEro MOXeT ObITb OLeHeHa MHAMKaTopamun kavecTsa n3obpaxeHus, Nofgo6HO nccnefoBaHvio TUNOB AedeKkToB Un pas-
PbIBOB.

10.3.8 Mepbl NpejoCTOPOXHOCTM M 6e30NacHoOCTH

10.3.8.1 O6Lee onucaHne mMep NPefoOCTOPOXHOCTM M 6e30NacHOCTU B PaAMONOrMYecKuX yCoBUAX U NpumeHse-
MbIX thefepasnbHbiX JOKYMeHTax 1 JoKyMeHTax HaunoHanbHOro Komuteta no pagnaLnoHHOi 3aluTe NnpuBefeHo B pas-
nene 10.2.8 (PeHTreHorpadus n KOMNblOTEpHasa paanonorus).

10.3.8.2 MNpu paboTe ¢ PeHTreHOCKOMMYECKUMU CUCTEMAMK, B KOTOPbIX MaHUMNYASALMN NPOU3BOAATCA C MICTOYHUKOM
pagvauun BMeCTo UM COBMECTHO C UccnefyeMbiM U3fenvem, Ao/DKHbl cobnogartbecs 6onee cTporne Tpeb6oBaHNsA K akpa-
HUPOBAHMIO.

10.3.9 MartepuanbHbie 3TanOHbl

10.3.9.1 3Tan0HbI YyBCTBUTENBHOCTH (MHANKATOPBI KAYECTBA N306PaXeHNs) — YyBCTBUTE/IbHOCTb K PEHTIEHOBCKO-
MYy M3/lyYeHuto, nokasaHHas UHAMKATOPOM KavyecTBa M306paxeHUs, sBNAETCA M3MepeHneM KOHTpacTa 1 B OrpaHnyYeHHo
cTeneHun paspellerus. NMockobKy 60/bNHCTBO PEHTTEHOCKOMUYECKNX CUCTEM MMEIOT OrpaHNnYeHHoe paspelleHne, Tem
He MeHee 60/bliee BHUMaHWe yaensetcs MHAMKaTopam KayecTsa M306paxeHns, n3mepsiowM paspelleHme (TakuM Kak
NPOBOJIOYHOE CUTO WU KOHTPO/bHbIV 06paseL, IMHeliHOW napbl).

10.3.9.2 MNpuMeHeHUe 3TaNoOHHOro 6/10Ka — CM. ONMCaHMe 3TaNlOHHOTO 610ka B NyHkTe 10.2.10.3. STa/0HHbIN 6MNoK
[0/KeH 6blTb NOMELLEeH B PEHTTEHOCKOMMYECKYI0 CUCTEMY B TAKOM Xe MOJI0XEHUN, YTO U peasibHOe WCMbIThiIBAEMOE M3fe-
NIMe. U UM MOXHO MaHUMyMpoBaTb B TOM Xe fuanasoHe nepemeLleHunii n nogsepratb TOMy Xe BO3eiCTBUI0 N3nyveHus
CUCTEM AVHAMUYECKOW PEHTTeHOCKOMUK, KOTOpble JOCTYMHbI ANS peanbHOro 06bekTa, YTo6bl NONYYUTb MaKCUMasbHYO
peakLunio CUCTeMbl PEHTTEHOCKOMMYECKOro UCC/Ie0BaHNS HA MOJe/IMpoBaHHble e ekTbl.

10.4 UwndpoBasa paauonorns ¢ cumcremamu LupoBoii AeTeKTOPHOIW pelleTkn

10.4.1 O6uwasn npoueaypa. Cuctema undpoBoii pagmonorun BkaoyaeT cbop, 0TobpaxeHne 1 xpaHeHe peHTreHo-
NOTUYECKUX CHUMKOB, BbINMO/THEHHBIX HE HA NNEHKe, B pexume, 6/1M3KOM K peasibHOMY BpeMeHuW. Mogo6HO BCeM peHTreHo-
NOrMYecKkMM MeToAaM HepaspyLlawLwmnx NCnbliTaHnii cMCTeMbl LithPOBOI PaAnoIornn OCHOBaHbI Ha MPUHLMNE 3aTyXaHus
PEHTreHOBCKUX Nyyeii B NpoLiecce nx NPOXOXAEHNA Yepes UCNblTbiIBAEMOE U3fenue.
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10.4.2 3HaueHne 1 npuMeHeHue. Kak v TpaguuMoOHHas peHTreHorpadus, nuccnefoBaHns cuctemMamu LudpoBoit
pPagnonorMm LLMPOKO NPUMEHAITCS 418 N06bIX KOMNO3UTHLIX MaTepuanos Unun geTaneil, yepes KOTOpble MOXET NPOWTH U
MOXeT 6bITb 0GHaPYXEH Nyy4 NpoHMKatoLw e paguauun. HecMoTpsi Ha CBO 6/1M3KYI0 CBSA3b C PEHTreHorpadveit, cuctemsl
L1chpoBOIi pagnMonornn OTINYaKTCA 3HAYNTENIbHO 6osee HU3KUMK 3KCyaTauMoHHbIMW pacxofamMu B NiaHe BpemMeHw,
YyesioBeYecKoro Tpyaa u marepumanos. NoMUMO NpenumyLLecTs, KOTOpble 06bIYHO XapaKkTepHbl ANA peHTreHorpadumm, uc-
cnepfoBaHue CUCTEMO LMdPOBOI paanmonornn No3BoaseT NCnosb3osaTb AUHAMUYHYIO U He TPeOBYIOLLYI0 MIEHKN TeXHO-
noruto. KoTopas No3BOSieT MaHUMyIMpoBaTb UCCefyeMoli AeTanbio U ONTUMKU3NPOBATb NOCTPOEHUE U306paXeHnit BO
BpPEMA UCCNefoBaHus: 60 CTaTUYECKYI0 U He TpebyloLLylo NAeHKM TEXHONOMMIO, Korga uccnegyemas getanb ocraeTcs
HemnoABWKHO MO OTHOLWWEHWIO K NoAaloLweMy N3y4eHnto. HoBy TEXHOMOTUIO NPOTrPEeCCUBHO NPUMEHSIIOT B PEHTTEHOBCKMX
Tpybkax, AeTekTopax, a undpoBas o6paboTka n3obpaxeHnin obecneynBaeT NpuemaeMylo YyBCTBUTE/IbHOCTb, KOTOpas
noaxoAuT ANs LWMPOKOTo CnekTpa NPUMeEHEeHs.

10.4.2.1 N306paxeHuns, co3gaBaemble CUCTEMON LMD POBOA pagnonornm, MMeT o4eHb 60/bLIOe KONYeCcTBO OT-
TeHkoB ceporo ugeTa (4o 65 000). Mo3aToMy cucTeMbl LM POBOI paanonorum BCerga KOMnblOTepU3npoBaHbl: A5 paboTbl
C cucTemoii LmMdpoBoii paanonormMm Heo6xoAnMbl PYHKLUN 06paboTKN N306paxKeHUiA. Ha pbiHKe CyLLeCTBYOT BbICOKONPO-
M3BOAUTENIbHbIE UHCTPYMEHTbI /1 06paboTKN N306paKEeHWIA.

10.4.2.2 Cuctemsl U1poBOi pagnonornm MoryT 6biTb YHUBEPCAbHBIM MHCTPYMEHTOM HepaspyLllatloLnux WUCMbl-
TaHuii. OHM NpeaoCTaBNSAOT onepaTUBHY MHOPMALMIO O pasMepe, PacrnosioKeHUN U pacnpeaenieHnn BHYTPEHHUX U
BHeLHNX AedekToB. MocpeiCcTBOM NepeMeLeHns NCTOUYHWNKA MO OTHOLLEHWIO K UcceyeMoii KOHCTPYKLMUN U3 KOMNO3UT-
HOro mMartepviana MOXHO NOMYYNTb TPEXMEpPHble AaHHble O pa3Mepax ¥ OTHOCUTENIbHOM MOJIOXEHUWN Uccregyembix ane-
MEHTOB BHYTPW KOMMNO3WTHOrO Matepuana unu getann. Cuctemsl L poBoii pagmonornm no3sBonsoT onepaTuBHO OLeHN-
BaTb LLe/I0OCTHOCTb MPOAYKTA 1 6bICTPO YTUIN3NPOBATbL NPOAYKLMIO HA OCHOBaHWMW Tpe6GoBaHuii CTaHAAPTOB MO NPUEMKE.

10.4.2.3 N306paxeHne, Nosy4eHHoe CUCTemMoil LMMPOBOA pagnonorum, MoXHO yBeMYUTb 3NEKTPOHHBIM CNOCO-
60om nnu obpaboTaTh APYTUM CNOCOGOM, YTOGbI YNyUWWUTb BU3yasbHblli aHann3 n3obpaxeHus UM KOMMNbOTEPU3NPO-
BaHHbIA aHann3, Nn6o TOT v Apyroii. 3annucb MOXeT BECTUCH A/IMTeNbHOe BpeMsa 6narofaps XpaHeHno n306paxeHnii Ha
CD- nnu DVD-guckax.

10.4.2.4 TlockoflbKy CyLlecTByeT MHOrO MeTOA0B OGHapyXeHuWs paguauun B pexume peasbHOro BPeMEHW Uau
NoYTN peasibHOro BPEMEHU C NOMOLLbI LNPOBOI AETEKTOPHOI pelleTkn, TO MOXHO UCMO/b30BaTb HECKOJIbKO CUCTEM.
CucTtemMbl UM poBOIi paanonorin TpaanLMoHHO pasaensoT Ha ABe OCHOBHble KaTeropuu: (1) cucTeMbl, OCHOBaHHbIe Ha
npeo6pa3oBaHNN PEHTTEHOBCKUX /ly4yeil B CBET C MOMOLLbI0 CLUUHTUANATOPOB, U (2) CUCTEMbl, OCHOBaHHblE Ha Npeo6-
pa3oBaHWM PEHTreHOBCKNX Ny4eil B 31eKTPOHbI C MOMOLLbIO COeANHEeHNI NONyNPOBOAHNKOB (MPsiMoe npeobpasoBaHue).

10.4.3 MpenmyliecTBa 1 BuAbl NpUMeHeHns. Cuctembl LUgPOBOI paamnonorum xenaTenbHo UCMNob30BaTh, Korga
Heobxoauma nHopmaunsa 0 NPOCTPAHCTBEHHOM pacnpejeneHun HefocTaTkos, AedekTOB U paspbiBOB B KOMMNO3UTHOM
martepuarne.

10.4.3.1 Cuctemsbl UnpoBoi pagnonorum No3BoAalT 6bICTPO NMPOBEPSATL pasmMepbl U BHyTPEHHEee CTPOEHUe KOM-
NO3UTHbIX MaTepnanos u getanei.

10.4.3.2 CucTemsbl LcpoBOI pagnonorum NpeBocxoAaT BO3MOXHOCTW peHTreHorpaduy B 4acTu onpeAeneHus xa-
PakTepUCTUK HECUMMETPUYHBIX UCMbITbIBAEMbIX WU3A4enuii, NOCKO/IbKY OHU UMET BO3MOXHOCTb TPEXMEPHOro OonucaHus
n3fenuns B cayvyae ero MexaHn4eckoro nepemMeLleHuns.

10.4.3.3 Cuctemsl LUPOBO/ pPagnonorun farT 3HA4YUTENIbHO Nyyllee KOHTPAcTHoe paspelleHue B CpaBHEHUU
C peHTreHockonuyeckumu cuctemamu. C nomoLbio PYHKLMIA MHTerpauun KOMNbIOTEPHOrO NPOrpammMHOro obecneyeHns
MOXHO NO/ly4aTb OYEHb BbICOKME OTHOLIEHUS «CUTHa/n — nomexa» (» 1000). u nNpy TakOM BbICOKOM OTHOLLUEHUUN «CUT-
Han — nomMexa» KOHTpacTHas YyBCTBUTENbHOCTb MOXeT npesbiwath 0.5 %. 370 obecneynBaeT 40OCTATOUHbIA KOHTpacT
MeX/y KOMNOHEHTAMW KOMMNO3UTHOTO Matepuana ¢ HU3KUMKU aTOMHbIMU Yucnamm (Hanpumep, maTpuua, BOSIOKHO, Coi).
MprMeHeHVe paanoHenpoHMLaeMbiX MaTepranos AN KOHTPACTHbIX BELLECTB MOXEeT He noTpeboBaTbCs.

10.4.3.4 CucTembl LUPOBOI pagmonorum MoryT o6ecneynTb BbICOKOE reoMeTpuyeckoe paspelleHmne ¢ NoMOLLbHo:
(1) HebBonbworo pa3mepa nukcenei (50 Nm) n (2) Tpy6KM C MUKPODOKYCOM 1 GONbLIETO YBENNYEHNS. BO3MOXHO KOMOU-
HMPOBAHHOE NPUMEHEHME.

10.4.3.5 3KpaHbl 1 NepeaHIol0 KPbILWKY feTekTopa cucTemsl LMpoBOi pagnonorum MoXHO afantuposaTb K OYeHb
MasibiM 3Heprusm. 31o obecneymBaeT BbICOKYIO YYBCTBUTENbHOCTbL NPU Masnblx IHeprusix, Hanpumep, 20 kaB. Mpu manoi
3HEPIUN CHUXAETCA pacCesaHHOe U3lydyeHne pajmanun KOMNo3WTHOro MaTepuasna B yye.

10.4.4 OrpaHuyeHuns u Bausiowme aktopbl. Cuctemsbl LUMPOBOIA paguonornn npegycMaTpusatoT TwatesibHoe
LLleHTPMpOBaHNe NCTOYHMKA, UCMbITbIBAEMOro MU3fenua u getektopa. Mockonbky cucTeMbl LMPOBOI paanonorum oTam-
yalTcsa 60/blUMM AO0MYCKOM Ha A03Yy, YeM PEHTreHOCKOMUYeckne CUCTEMbI, TO LeHTPUPOBAHME MOXET OblTb He Takum
CTPOrMM, Kak B PEHTIeHOCKOMUYECKNX CUCTEMAX.

10.4.4.1 Tpe6oBaHusi K 06paLLEeHMNI0 C PAJMOaKTUBHBIMY YCTPOCTBAMYU M YCTPOCTBA NO3ULMOHUPOBAHNUSA U3Lennii
13 KOMMO3UTHBIX MaTepnasnos, XapakTepHble 419 AUHAMUYECKNUX CUCTEM, 06bIYHO NPUBOAAT K YBE/IMYEHUIO KanuTasibHbIX
3aTpaT Ha 060py/AoBaH/e, B CPaBHEHUU C TPAANLMOHHON CTaTUYECKO peHTreHorpadmeii.

10.4.4.2 Y cuctem uUncpoBOi pagnonormm fo/KHO 6biTb KOMMbIOTEPHOE ynpasneHne. OnepaTop JO/KEH 3HATb
TEXHOOTNI0 PEHTTEHOBCKOTO MU3/Ty4YeHUst, a Takke OH [JO/HKEH 3HATb, Kak No/b30BaTbCA KOMMbIOTEPHON CUCTEMOIA.

10.4.4.3 OueHb BbICOKOE OTHOLUEHWE «CUFHa/I — MOMexa» B cucTeMe LUdpoBOi paanonornm BO3MOXHO TOJIbKO
npu Hannuuu TwaTenbHO 0TKaMbpoBaHHOro geTekTopa. Mpouecc kannbpoBaHns TpebyeT OT onepatopa 3HaHWA HEeKOTO-
pbIX CNeynanm3npoBaHHbIX Hoy-xay.
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10.4.5 MpumeHeHVne HOPMATUBHbIX LOKYMEHTOB

10.4.5.1 O6paTtuTech k MmeToguke E2597. rae nprBeAeHo cpaBHeHWe LUPOBbIX AETEKTOPHBIX PeLLIeTokK, YTO6bl Bbl-
6paTb COOTBETCTBYIOLLYIO LUKDPOBYIO [eTEKTOPHYIO pelueTky, oTBeyaloLlyo TpeboBaHNAM HepaspyLlanLwmx NCnbiTaHui,
C NOMOLL b0 O6LLEro KOMNIEKCa TEXHUYECKMX W3MEPEHUIA, a UMEHHO: OCHOBHOE NPOCTPaHCTBEHHOEe pas3pelleHune, Kng.
[OCTynHas KOHTpacTHas 4yBCTBMTE/IbHOCTb, Ananas3oH yAeNbHOW TO/WMHbI MaTtepuana, 3anasfbiBaHve n3obpaxeHus,
npupaboTka annapartypbl, MepTBble NMUKCENN U BHYTPEHHASA paccesHHan paguauus.

10.4.6 YuyeT reomeTpunm u pasMepos

10.4.6.1 Cuctemsl LMPOBOI PafMONOrMN XOPOLLIO NOAXOAAT AN ONpefeneHuns XapakTepucTuK HeCUMMeTPUYHbIX
MCNbITbIBAEMbIX N3[E/NIA, NOCKO/IbKY OHV UMEKT BO3MOXHOCTb TPEXMEPHOro ON1caHnsa U3Aenuns, ecan ero MexaHnyecku
nepeAsuratb Mo OTHOLIEHWIO K PEHTIEHOBCKOMY Jlyuy.

10.4.6.2 NHbopmaumsa 0 reomeTpuv NPoBeAEHUS UCMbITaHWI (OTHOCUTE/TbHO MOJIOXKEHNS UCTOYHMKA, UCMbITbIBAE-
MOrO M3fenns U yCTPOCTB NOCTPOEHUsI N306paXeHuii), TOMNLWMHE UCNbITBIBAEMOTO U3fenus 1 Habnaaembix pasmepax
fedekTa npuBegeHa B nyHkTe 10.2.7 (peHTreHorpadus).

10.4.7 Mepbl NpefoOCTOPOXHOCTM U 6e3onacHoCTu

10.4.7.1 Obuiee onncaHve Mep NPefoOCTOPOXHOCTM M 6e30MacHOCTH B PaAMONOrMYecKUX YCI0BUSX N NpUMeHsie-
MbIX (hefiepasibHbiX JOKYMeHTax 1 AoKyMeHTax HaluMoHanbHOro kommTeTa no paguaLMoHHol 3alyuTe npuBeAeHo B NyHKTe
10.2.8 (PeHTreHorpadus n KoMnNbloTepHas pagnonorus).

10.4.7.2 Mpwn pa6oTe ¢ cucteMamu LUUPOBOI pagmonorum, B KOTOPbIX MaHUMYALUM NPOU3BOAATCS C UCTOYHUKOM
paguauun BMecTo UM COBMECTHO C UCCcefyeMbIM n3genuem, 40MkHbl cobnogarbca 6onee cTporve TpeboBaHNs K akpa-
HUPOBAHMIO.

10.4.8 KannbpoBka ¥ cTaHgapTusaumsa

10.4.8.1 Ccbl/loYHble CTaHAapThl. DTA/IOHHbIE PEHTITEHOrpaMMmsbl, co3faHHble ASTM. 1 cTaHgapTbl NpUeMKK, paspa-
60TaHHble APYTMMU OpraHn3aunaMn, MoryT UCNo/b30BaThCs AN LMMPOBOro pagnMonormyeckoro nccaefoBaHus, a Takke
ANA peHTreHorpadumn, ecnu BbIMONIHEHbI COOTBETCTBYOLME KOPPEKTMPOBKM, yunTbiBaloLWMe pasHuily B hiyopockonunye-
CKUX M306paxeHnsx.

10.4.8.2 YueT kauecTBa M306paxeHns. KauectBo n3obpaxeHus 3aBMCUT OT Tpex PakTOpoB: KOHTpacTa usobpa-
XEeHUs. paspelleHns n3obpaxeHns 1 OTHOLIEHUSA «KOHTpacT — nomexu». B pasgene 11 pykosogctsa E1000. a Takxe B
MeToavkax E2445, E2446 n E2597 paccmoTpeH psf pa3HbiX METOAOB OLEHKN KauyecTBa M306paxeHuid.

10.4.8.3 Vcnonb3oBaHue ABOWHOr0 MPOBO/IOYHOTO MHAMKATOPA KayecTBa M306paxeHns W ABOWHOro onTU4ecKoro
KnnHa. Ecnn Heo6xoAnMO, MOXHO MCMOMb30BaTh ABONHON MPOBOMIOYHBIA NHAMKATOP KayecTsa M306paxeHus n ontuye-
CKWIA KNIMH C KaHaBKaMun Ha /11060 CTyneHn A9 onpefeneHuns n oTcneXnBaHusa Npon3BoAUTENbHOCTY CUCTEMBI LM poBoii
pagmonornn B 4acTu NPOCTPAHCTBEHHOTO paspelleHns, KOHTPACTHOW YyBCTBUTE/IbHOCTU, OTHOLLIEHNA «CUTHan — nome-
Xa», UHaAMUYEeCcKoro Anana3oHa 1 N3MeHeHust napameTpoB 3anasfbiBaHna n3obpaxeHus. [1BoiiHOM NPOBONOYHbIA NHAN-
KaTop kayecTBa M306paxeHns Mcnonb3yetcs 6e3 [0MNO/HUTENbHOrO NOrNOTUTENSA 415 OLEHKW NPOCTPaHCTBEHHOro pas-
peleHns getekTopa. KaHaBOYHbI ONTUYECKUIA KTMH NPUMEHSIIOT A5t OLLEHKN KOHTPACTHOW YyBCTBUTENIbHOCTU CUCTEMBI,
OTHOLUEHNS «CUTHan — Mnomexa» W fUHaMW4eckoro AnanasoHa. 3anasfbiBaHne M306paeHNs MOXHO W3MepuUTb NyTem
3axBarta cepun u3obpaxeHuii, Npu KOTOPOM UCTOUYHUK OTCEKAETCS.

10.4.8.4 ATTecTauna obopygosaHmsa. Heobxoanmo aTTecToBaTh psAf XapakTepUCTUK CUCTEMbI AN rapaHTun Toro,
YTO CMCTEMA MOXEeT BbINOMHATL Tpebyemble 3ajayn no uccnepoBaHuto. Kpome Toro, aTtrectaunto cuctemsl LudpoBoii
pafmonornn MOXHO fyylle BCEro OLeHWTb C MOMOLLbI0 MHAMKATOPOB kayecTBa M3obpaxeHns, NoA06HO NccnefoBaHnio
TMNOB AeeKTOB 1 pa3pbIBOB.

10.4.9 MaTepuasbHble 3TanOHbI

10.4.9.1 3Tan0HbI YyBCTBUTENBHOCTH (MHANKATOPBI KAYECTBA N306PaXeHNs) — YYBCTBUTE/IbHOCTb K PEHTIEHOBCKO-
MYy M3MlyYeHuto, nokasaHHas UHAMKATOPOM KayecTBa M306paxeHus, sBNSeTCA N3MePEHEM KOHTpacTa v B OrpaHn4yeHHOi
cTeneHun paspelweHus. B cuctemax umdposoii paguonorun oba napamerpa 6yAyT 3HAUUTE/TbHO OTINYATHLCSA NMPU UCMOb-
30BaHNM pa3Hbix TUMNOB AeTekTopoB. Ob6a napameTpa HEO6X0AUMO N3MEPATL HE3AaBMCUMMO ApYr OT Apyra.

10.4.9.2 NpumMeHeHne 3TaIoOHHOro 6/10ka — CM. onucaHue aTanoHHoro 6,10ka B nyHkTe 10.2.10.3. STanoHHbIi 610K
[lo/KeH GblTb NOMeLLeH B CUCTEMY LU POBOI paanonoruy B TakoM e MOJSIOKEHUW, YTO U peasibHOE UCMbITbiIBaemMoe
nsgenve, u UM MOXHO MaHWNynMpoBaTb B TOM Xe juanasoHe nepemMelleHunii u nogsepratb TOMYy Xe BO3AeiCTBUIO W3-
Nly4eHUs cuCTeM AMHaMnyeckoll LM poBoit paanonorum, KoTopsle AOCTYNHbI A1 pPeasibHOro 06bekTa, YTo6bl NONyUYnUThL
MaKCMMasbHY0 peakLuio CUCTEMbI uccaefoBaHns LM pPoBOi pajnonormn Ha MogenpoBaHHblie AedekTbl.

OA. 11

11.1 HopmaTuBHbIEe CCbIJIKK

11.1.1 CraHpapTel ASTM:2

E2581 MeToaunka no npoBeAeHuto wuporpaduy KOMNO3UTHLIX MaTtepnasnos c NOIMMEPHON MaTpuueii, MmaTepuanos
3anosIHNTeNs CaHABMY-NaHenein n cocyAoB BbICOKOTO AaBfeHns ¢ hn1aMeHTHON HaMOTKOW BOSIOKHA B aBMakOCMUYECKO
NPOMbILLIEHHOCTH

F1364 MeToavKa NnpyMeHEeHNs 0TKannbpoBaHHbIX YCTPONCTB A1 AeMOHCTPaL M BO3MOXHOCTH KOHTPO/IA CUCTEMbI
HepaspyLuatoLero KOHTPOAA NMHEBMATUYECKNX LWNH. (hopMupyioLLell N306paxeHns ¢ NOMOLL b0 NHTepdepoMeTPUYeCKoro
nasepa

56



FOCT P 56787—2015

11.1.2 depepanbHble cTaHAapThbl

21CFR 1040.10 Nla3zepHble n3genvs

21CFR 1040.11 Cneuunanu3vpoBaHHble as3epHble usgenus

11.1.3 JlokyMeHT AMepuKaHckoro nasepHoro nHctutyta (LIA)

ANSI Z136.1-2000 be3onacHoe NpumMeHeHue nasepos

11.1.4 flokyMeHT BpuTaHCKOro MHCTUTYTa CTaHAapToB

EN60825-1 Be3onacHOCTb la3epHbix nsgenuii. Yactb 1. Knaccudpmkauns o6opygosaHus, TpeboBaHnsa U pykoBoa-
CTBO Mosib30Barens

11.3.4 CucTtembl wuporpadun ¢ nopTanbHbIM 3arpy304HbIM YCTPOWCTBOM, YCTaHOB/IEHHbIE Ha MPOV3BOACTBE, UMe-
10T MHOrO 06LLero ¢ cMCTeMamiy KpyroBoro y/ibTpasByKOBOro ckaHupoBaHus. Cpean Hux: obyvarolas 4acTb Nporpammbl
CKaHNpOBaHWSA, 3/1eKTPOHHasA 06paboTka N306paKeHNs BCEro UCMbITYEMOro N3eNnsi, aHann3 n3obpaxeHns n UHCTPYMEH-
Tbl 4N1A U3MepeHus aedekTos, aBTomaTmposaHHas pabora.

11.4 TlpvMeHeHne HOPMAaTUBHbIX [OKYMEHTOB

11.4.1 O6pawascb kK meTogy F1364. rae npefAcTaBfeHO ONMcaHne KOHCTPYKUMM U NPUMEHEHNe G6/104HOTo HaTaX-
HOrO yCTpOiicTBa, KOTOPOE MOXHO WMCNOMb30BaTLCA 418 KannbpoBKM CNOCOBHOCTN 06HAPYXeHNs aHoManuu annaparypsl
Lmporpaduu.

11.4.2 O6pauiasick K MeTogy E2581, rge npefctaBiieHo onvucaHue npoueayp wuporpadun 4158 KOMNO3UTHbIX Ma-
Tepunasnos C NO/IMMEPHON MaTpuueil, MaTepnanoB 3ano/IHUTENA CIHABMY-NAHeNen N COCyA0B BbICOKOTO AaBNeHns ¢ u-
NaMeHTHOli HamMOTKOW BOMIOKHA.

11.6.2 Cuctemsl, knaccucuunpyemble Kak na3epHble CUCTEMbI K1accoB 11 2. Kak npaBuio, He TPebyloT HUKaKoW
cneumanbHoOW 6e3onacHocTu, kpomMe 6a30BOro NOHUMaHWA 6e30NacHOro NPUMeHeHUs nasepos. [py HOpPMasbHbIX YC0-
BUSAX paboTbl NasepHble cucTeMbl knacca 3a BblAalT J0NYyCTUMbIe YPOBHU U3/yYeHUS Na3epHoli cUCTeMbl, B NATb pas
npesbilWatLme 4oNnyCcTUMble YPOBHU U3/TyHEHUS Na3epHbIX CUCTEM knacca 2 6e3 [ONOTHUTENIbHbIX OrpaHnyeHnii, kpome
60nee rny6oknx 3HaHuii no 6esonacHoil paboTe ¢ nasepom. MNpu NCNONb30BaHUN Nas3epHbIX cUCTeM knacca 3a. cnegyeT
06paTNTb BHUMAHWE Ha TO. YTOGbI He CMOTPETb Ha M3/lyYeHUs nasepa C UCNosb30BaHMEM ONTUYECKON CUCTEMbI, KoTopas
6yaeT yBenuunsaTb U3nyyeHne nasepa (1. €. GUHOXYNAPbI UM Teneckonuyeckme yCTpoiicTea). 3TO OrpaHNYeHune He BK/O-
YyaeT 06blUHble KOPPenvpyLie NNH3bI.

11.6.3 Boobue cnegyeT nsberaTb UCNOMb30BaHME N1a3epHbIX cucTeM knacca 3b u knacca 4 onsa Bcex BUAOB Npu-
MEeHeHUs. Kpome 1abopaTopHbIX CUCTEM, NOTOMY YTO OHU NpeAnoaaratT 3KChyaTaunoHHbIe OrPaHNYeHns 1 Heobxoan-
MOCTb [JOMOJ/THUTE/IbHOTO MEeULMHCKOIO HaboaeHns.

[A.12
12.1 HopMaTWUBHbIE CCbINKK

12.1.1 CraHgapTtbl ASTM:2

E251 MeTogpl ncnbiTaHns pabounx xapakTepucTuk MeTaInyecknx HakienBaemMblx TEH304aTUMKOB CONPOTUBAEHUS

E1237 PykoBOACTBO MO YCTAHOBKE HaknenBaeMbIX TEH304aTYNKOB CONPOTUB/IEHUSA

12.3.1 TeH304aTUMKN ABMSKTCA YACTbi0 C/IOXHOW CUCTEMbI, B KOTOPYH BXOAWUT UCMbITyeMOe usgenve, knesuee
BellecTBo, fatymk, nposoga. K/M u (4acTo) cpeAcTBa 3aluThbl OKpyXatoL et cpefbl.

12.3.2 TeH304aTUMKA NPABUMBbHOW KOHCTPYKLWUW VM UCMOJSTHEHUS, YbW CBOMCTBA GbI/IN C TOYHOCTLIO ONpeAeneHbl n
NPUMeHeHbI C COOTBETCTBYHOLLEl fAoneii HeonpeaeneHHOCTN, NpeAcTaBNsAT co60i AOCTOBEPHbIe CpeACcTBa U3MEpPEeHUs.
TeH304aT4MKN — 3TO OYEHb YYBCTBUTE/bHbIE YCTPOCTBA C hakTuueckn 6eckoHeuvHol paspelatoleii cnocobHocTbI0. Ma-
pameTpbl NPOVN3BOANTENILHOCTU, OMUCAHHbIE B MeTOoAax UCnbiTaHust E251. Heo6xoAMMO 3HaTb C [ONYCTUMON TOYHOCTbIO,
4yTo6bI NONYUNTL Y6eAnTeNbHbIE pe3ynbTaTbl NPU 3KCnayaTauuu.

12.3.6 HakoHel, KOHTPO/IbHO-U3MepUTebHasA annapartypa Ao/hkHa TwaTeslbHO PacCUnTbIBATLCA, YTOObI HE MOHU-
XaTb HeonpaBAaHHO paboune xapakTepucTukn AaTtumkoB. Bo MHOrMx cnyyasx aTy Lenb 4OCTUYb HEBO3MOXHO. B rakom
cnydyae cnefyet fonNycKaTb NOrPELIHOCTb NPU onpefeeHnn TOYHOCTU JaHHbIX.

12.3.7 YcnoBus ucnbiTaHWA MOTyT B HEKOTOPbIX C/ly4asx OblTb HACTOMLKO CEPbE3HbIMU, YTO CUTHANbI 06 owMnbKax
OT CUCTEM TEeH304aTYMKOB HAMHOrO MPEeBbIWAT CUTHAIbl 06 U3MepseMbIX CTPYKTYPHbIX gedopmaunsx. Mpu JoKyMeH-
TUPOBaHNN aMNINTYAbl CUTHAN0B 06 OLWMGKax He06X0ANMO NPOSABAATL Npefe/ibHY0 OCTOPOXHOCTb, YTOObI 471 COOTBET-
CTBYHOLLMX HETOYHOCTE MOXHO 6bI/I0 NOACTABAATL peasibHble 3HAYEHUS.

12.3.8 HecMoOTps Ha f,OCTYNMHOCTb HOBbIX TUMOB TEH30/4ATUMNKOB, & UMEHHO NOJYNPOBOAHUKOBbIE TEH304aTUMK, TOH-
KON/EeHOYHbIE TEH30AATUNKN, AN Y3NOHHbIE NOYNPOBOAHVNKOBbIE TEH30A4ATUVKN, B HACTOSALLEM PYKOBOACTBE fenaetcsa
ynop Ha MCMNosib30BaHne MeTaInYecKknx HaknerBaeMblX TEH304aTUNKOB CONPOTUBNEHNSA. HekoTopble npenmMyLecTsa u
HeJ0CTaTKM YKa3aHHbIX HOBbIX TUMOB TEH304aTYNKOB B CPABHEHUW C METa/IINYECKUMMN HaKNenBaeMbIM1 TeH304aTumKaMmn
CONPOTUBNEHNSA KPATKO npeacTaBneHbl B Tabnuue 13.
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Ta6nuua 13 — CpaBHeHWE HOBbIX TUMOB TEH304aTUYMKOB C META//IMYECKUMY HAKNENBAEMbIMW TEH304aTYMKamMu Cco-

npoTueneHuAa

Tvin TeH3o04aTUMKa

MonynpoBOHUKOBbI

TOHKONNEHOYHBbIN

Anddy3noHHbI
MonynpoBOAHMKOBBIA

MpenmyLuecTsa

MeHblle pasMepom.
MeHee [0POrocToALMiA.
Bbille yenbHoe conpoTusieHne

WckniouaeT HE06X0ANMOCTb aAre3MOHHOTO CBS-
3biBaHUsA. [opasgo 6onee cTabusibHas ycTaHoBKa
(MeHbLLEe CMELLEHUI0 3HAYEeHWIi CONPOTUBEHNS).
[aTunkoM CuMbl HANPSHKEHNSI MOXET 6bITb MeTasI-
nnuyeckas MeMGpaHa UM CTepXeHb C 0CAXAEHHbIM
C/I0EM KepamunuecKoii U3onsauum

WckniouaeT He06X0ANMOCTb aAre3noHHOro CBA3bl-
BaHUA. MeHblUe pasmMepom.

MeHee gOpOrocToAWMIA.

ToYHOCTb 1 NoBTOpPSieMOCTb. ObecneunsaeT WNPO-
KU gnanasoH gaBrieHns.

Co3faeT MOLLYHbIN BbIXOAHOW curHan.

OwnbkKN n3-3a CMELLEHNA 1 rucTepesnca ycrpa-
HEHbI

HepocTatku

MoBbILWEHHAs YyBCTBUTEbHOCTb K KO-
ne6aHuaM Temnepatypbl. TeHAeHUNs
K CMelLeHuno. HennHeliHoe oTHoLwe-
HUe conpoTuBneHus kK gedopmauum

Mpy M3roToBNEHNU NpUMeEHsieTCA
ocaxfjeHue HanblIeHNeM B Bakyyme
UN MeTog HanbleHNsa (HeCbeMHbIl
MOHTaX)

MoBbllWeHHast YyBCTBUTENBHOCTb K
Kone6aHusaM HapyXHOi Temneparypsbl
(oTrpaHMyeHa ycnoBUsaMMU yMepPeHHbIX
Temneparyp). UamepeHus 3adyactyio
Tpe6yloT KOMMEeHcaUun TemnepaTypbl.
Mpy M3roTOBNEHUN NPUMEHSsIETCSA
mMeTo4 choToNmTOrpadpmMyeckoro ma-
CKMPOBaHNA (HECbeMHbI/i MOHTaX)

12.4 Wcnonb3oBaHue akTyaslbHbIX CTaH4apTHbIX [JOKYMEHTOB

12.4.1 Paboune xapakTepucTVKn TEH304aTYMKOB ONMCaHbl B MeToAax ncnbitaHnii E251. KOHCTpyKUUW ncnbitatenb-
Horo obopyfoBaHus npueefeHbl. OnucaHne MeToAoB onpejeneHna NATU NnapameTpoB TeH3ogaTuukos: (1) conpoTuene-
HWe Npu UCXOAHON Temnepatype, (2) KoadpnLMeHT TEH30yCTONUYMBOCTM NPU UCXOAHON Temnepatype. (3) TemnepaTypHbIii
KO3t ULMEHT ANna KoahdULMeHTa TeH30yCTOKUMBOCTU. (4) nonepeyHas YyBCTBUTENbHOCTb U (5) TennoBas MOLLHOCTb.
[laHHble MeToAbl NCNbITaHW He NPUMEHUMbI K TaKUM AaTUMKax», Kak 4aTuyvku HarpyXXeHns n aKCTEH30MeTpbl. NCNOJb3YHo-
e HaknenBaemble TeH304aT4MKN COMPOTUBIEHNA B KAYECTBE YyBCTBUTESIbHbIX 3/IEMEHTOB.

12.4.2 MpuHUMNbI YCTAHOBKM U NMPOBEPKN TEH304aTUMKOB ONucaHbl B pykoBofcTee E1237. HacToswwit AOKyMeHT
He npefHasHayeH 419 HaCbINHbIX UK AN KY3NOHHBIX NONYNPOBOAHMKOBLIX faTYMKOB. HacTosLWMI AOKYMEHT OTHOCUT-
CA TONIbKO K TeH304aTumkam COMPOTUB/IEHUA, KPenALerocs npu noMowm kneswero sewectesa. [ogpo6Hoe onucaHune
npuBeefieHo No BbI6GOPY AaTynka, MeTofaM CK/lemBaHus, NoAroToBKe MOBEPXHOCTW, yCTaHOBKe gaTunka (obLune acnekTbl
1 acnekTbl NPUMEHEHUA KNEALLEero BelecTsBa), COeJUHEHNIO 3/1EKTPONPOBOAOB, KOHTPO/IbHbLIM NMPOBEPKAM U 3aLUTHLIM
NOKPbITUAM.

12.4.3 Bonpockbl, CBA3aHHbIE C TOYHOCTbIO 6ECKOHTaKTHbIX CUCTEM U3MepeHus gedopmauun (Hanpumep, Myapo-
Bas UHTepdepomeTpurs), 1 obLLMe NPUHLMMLI KOSIMYECTBEHHOIO CPaBHEHMUS ONTUYECKUX CUCTEM OMUCaHbl B PyKOBOACTBE
E2208. BbIxofHble crHanbl OT 6€CKOHTAKTHON ONTUYECKON CUCTEMbI N3MEPEHUST HaNpshxeHna u gedopMalmmn B o6Lwem
[eNATCA Ha ONTUYeCcKMe faHHble U JaHHble BU3yaslbHOro aHanm3a. OnTuyeckne faHHble cogepxar nHpopmaLmio, cBsizaH-
Hylo ¢ fedopmaumeil obpasua, npoLecc Bu3yanbHOro aHannsa npeobpasyeT 3awncpoBaHHy0 ONTUYECKY MHGopma-
LMo B flaHHble 0 gedopmauun. B pykoBogcTee E2208 onucaHbl NoTeHUManbHble NCTOYHUKM OWNMBOK B aHHbIX 0 Aedop-
mMauyun. obuime MeTofbl KOMYECTBEHHONW OLLEHKU MOrpelwHoCcT 1 onpefeneHns TOUHOCTU M3MepeHnuii Npyu NpUMeHeHnn
6eCKOHTaKTHbIX METOA0B A1 U3yYeHUst COBbITWIA, ANA KOTOPbIX BPEMS ONTUYECKOl UHTerpauuu HaMHOro MeHblue, Yem
obpaTHOe 3HaueHne MakcMMasbHOM BpeMeHHOI YacToTbl B 3aKOANPOBAHHbIX AaHHbIX (T. €. COObITUA, KOTOPbIE MOTYT pac-
cMaTpuBaTbCs B KAYeCcTBe CTaTUCTUKM BPEMEHW WHTerpauumn). B npunoxeHun npuBoasTca KpaTtkoe onucaHne nprMeHe-
HUA. & Takke KOHKpPeTHble NpuMepsbl, onpeaensoumne pasindHblie TEPMUHbI.

12.8 MartepuanbHble aTanoHHble 06pasubl

12.8.1 BaxXHO MOHMMATb, YTO KannbpoBka WHAVBUAYANbHbLIX TEH304aTYMKOB HEBO3MOXHA. He ncnonb3yiite TeH30-
AaTyYnKN. ecnm Heobxoamma KanmbpoBKa 1 OTCNeXNBaeMOCTb [0 CTaHAAPTOB MaTepuasibHbIX 3TaSIOHOB.

OA.13

13.1 HopmaTtuBHble CCbINKW

13.1.1 CrtaHgapTbl ASTM:2

E1213 MeToA uCMbITaHUS Ha MUHUMAsIbHLIN paspelnMblii TemnepaTypHblii nepenag ansa cuctem hopMmpoBaHus
WNK-n3obpaxeHuii

E1311 MeTog ncnbiTaHns Ha MUHUMalbHbIN Onpefensemblii TeMnepaTtypHblii nepenag A4ns cuctem hopMmpoBaHus
WNK-n3obpaxeHuii

E1543 MeToa ucnbiTaHMs Ha nepenaj 3KBWBA/IEHTHOV LIYMOBONW TemnepaTtypbl cuctem copmupoBaHus WK-
n306paxeHuit
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E1862 MeToabl UCNbITaHWii AN MU3MEPEHUS M KOMNEHCALUN OTPAXEHHOI TeMnepaTypbl C NOMOLLbI cucTeM chop-
MupoBaHusa NK-n3obpaxeHunii

E1897 MeToabl UCMbITAHWIA NS U3MEPEHUA U KOMNeHcaumnm KoaduumneHTa NponyckaHns camoil cmsaryatoLei
cpefibl C MOMOLLbIO cucTem hopmmpoBanus VK-n3obpaxeHuii

E1933 MeToAbl UCMbITaHWI AN U3MEPEHNS N KOMNEeHcaun koahuumeHTa nsnyyeHns ¢ NomMoLbio cuctem cop-
MupoBaHusa NK-n3obpaxeHuii

E1934 PykoBOACTBO N0 06C/e[0BaHNI0 3/1EKTPUYECKOTO U MEXAHNYECKOro 060pyJ0BaHNsA METOL0M UH(PaKpacHow
Tepmorpaduu

E2582 lMpakTnyeckne ykazaHus no nHpakpacHoin Tepmorpad v BCnbllek naHeneii n3 KOMNO3UTHbIX MaTepuasnos
1 PEMOHTHbIX 3annar, UCMo/b3yeMbIX B a3pOKOCMUYECKO oTpacau

13.1.2 CnpaBOYHWKA U CTaHAapTbl®

MIL-HDBK-731 MeToA HepaspyLlualL,ero ucnbiTaHnss KOMNo3nToB — Tepmorpadus

13.3.6 AkTuBHasn Tepmorpadus — akTuBHasa Tepmorpadus TpebyeT NCNOoNb30BaHNSA BHELLHEro UMMyNbCca, BO36YX-
Jawlero notok tenna (anddysveit) B ucnbiTbiBaemMom obpasie. Harpes MoxeT BBOAUTLCA (1) NOMeLLEHVEM UCMbITbIBA-
eMOoro n3fenns B KOHTakTe ¢ 06 bEKTOM Apyroii TemnepaTypbl (TENJONPOBOAHOCTL); (2) HAarHeTaHVeM BO3A4yxa Uin XUAKo-
CTN B u3genue (KOHBEKLMOHHBIA HarpeBs), Un BO3AeNCTBMEM HA UCMbITbIBAEMOE VU3fenne CBETOM UMY IbCHOW amnbl nau
npoxektopa (Harpes usnyuexnnem). OxnaxgeHne He meHee ah(PEKTUBHO, HO NPU 3TOM AOCTYMNHA TOMIbKO Tennonepegaya
1nn koHeekums. Ele ogHoit chopmoii BHeLWHEro BO3AeNCTBUA SIBNSETCS LUKANYeckas mexaHnyeckasn gedopmanms ucnbl-
TbiBaeMoro nsgenus. MNpumepamu ssnsTcs (1) pesoHaHc Tena uam (2) NoKanbHblli pe30HaHC C NOMOLLbI0 Y1bTPa3ByKo-
BOrO flaTunka. B Luenom uuknnyeckas yactora B guanasoHe ot 5 go 30 'y sBnseTcs obuieli A5 KOMNO3UTOB.

13.3.6.1 becKoHTaKTHble MeToAbl — U3nyvyaemas aHeprus He TpebyeT cpedbl ANA nepegayn Tenna oT UCTOYHUKA K
NOBEPXHOCTW MCMbITbiBAEMOro o6pasua. 15 6ecKoHTakTHOro obpasua Hambosiee 4acTo NCNOMNb3YIOTCA NaMmnbl Harpesa
(MMNyNbCHbIE Namnbl UK NPOXeKTopbl). Kpome TOro, NPUHYAUTENbHbI BO3AYLWHbIA Harpes (Mnn oxnaxaeHue) o6bluHO
cunTaloT 6€CKOHTaKTHbIM (KOHBEKLMOHHbI Harpes.'oxnaxaeHue). Kak npasuio, nerye nonyyntb paBHOMeEpHOe TenioBoe
13n1y4yeHne No 0THOCUTENbHO 60/bLLOV MOBEPXHOCTU, UCMOMb3YS HarpeB U3nyyeHnem. MeToa Harpesa nsnyyeHnem Tawke
NoAXOAUT ANA U3AeNnnii HenpasubHOK POPMbI N C HEPOBHO MOBEPXHOCTbID. CXeMbl TENSI0BOr0 U3yYeHNs OT NCTOY-
HWKOB M3My4alollero Harpesa, kak npasuio, 60os1ee BOCNPOU3BOAUMbI 1 B 6OMbLLEN cTeneHn NpoJaloTcs KoMYecTBEHHON
MHTepnpeTaunu, 4em B C/lyHae C KOHBEKLMOHHLIM HarpeBomMm.

13.4 Vcnonb3oBaHne HOPMAaTUBHBLIX CCbINOK

13.4.1 O6wWwmit 0630p aKTUBHbLIX N NACCUBHbIX METOA0B TepMorpadun ¢ UCNosb3oBaHnemM 6ecKOHMNKTHBIX CNOCO-
60B MNOMIyYEHUS CXEM U3/TyHEHUS TENNOBOW 3HEPTMM NpeAcTaBneH B cnpaBoyHnke MIL-HDBK-731.

13.4.2 B OTHOWEHUN KOHTaKTHOI Tepmorpadguu ¢ NacCUBHbLIM UK aKTUBHLIM BO36YXAEHWEM cheunann3npoBaH-
Hblil cTaHpapT ASTM He paspaboTaH.

13.4.3 BecKoHTaKTHble (MHppakpacHbie) MeToAbl

13.4.3.1 CnocoGHOCTb ONpeaAesieHns MUHUMAILHOTO paspewwnmoro TemnepaTtypHoro nepenaga (MPTI) cnoxHoi
cuctembl popmupoBanuns NK-n3obpaxeHuii kak yHKLMS OT NPOCTPaHCTBEHHOI 4acToTbl OnNncaHa B MeTofe UcnblTaHui
E1213. 3HaueHua MPTI gatT OueHKy paspeluatoleil cnoco6HOCTU U MOTyT UCMONb30BaTbCS A1t CPABHEHUSA OAHON cu-
cTeMmbl C Apyroii (MeHblune 3HadeHns MPTT yka3biBaloT Ha 60/1ee BbICOKYIO pa3peluatollyto CnoCoO6HOCTb).

13.4.3.2 Cnoco6HOCTb OnpefeneHns MUHUMaIbHOIO paspewnmoro temnepatypHoro nepenaga (MPTIT) cnoxHoi
cuctembl hopmupoBanus NK-n3obpaxeHuii kak yHKLMS OT yrna, npoTusBonexalyero k 06bekTty. onucaHa B Metoge uc-
nbiTaHnii E 1311. 3nauyeHns MPTI galoT oueHKy paspeluatolieii CHOCO6HOCTM 1 MOTYT UCMOMb30BaTbCA A1 CPaBHEHNA
O/HOM cucTemMbl ¢ Apyroi (MeHblne 3HaYeHns MPTI yka3biBaloT Ha 60/1ee BbICOKY0 CMOCO6GHOCTb 06HApYXeHNA).

13.4.3.3 OnpegeneHne nepenaja 3KBMBAJIEHTHON LWyMOBOI TemnepaTypbl (M3LWT) TennoBbiX cucTem BU3yasnu-
3auun o6bluHoro Tuna VK-cuctem nepegHero o63opa (MKMO) unm gpyrnx TMNoB, UCNOMb3YIOLLUX ONTUKO-MeXaHNYeCcKuii
ckaHep, He BknoyaeT M3C nanm NMPOBMANKOHbI. YacTu faHHOro meTofa McnbiTaHusa 6blsin chOPMyIMPOBaHbI C fonyLue-
Hem hoTOHHOro(blx) Aatunka(oB) Npy cTaHfapTHO hoHOBOI TemnepaType 295 "K (22 *C). Kpome hakTtopa HepaBHO-
MEPHOCTU UCMbITaHWA, MPOBEeAEHHbIE MPU MHbIX POHOBBLIX TEMNepaTypax, MOryT NPUBECTM K YXYALWEHWIO NPeLe3MOHHOCTN
1 cucTematumyeckoii norpewHoctu. MIOWT OTHOCUTCS K MMHUMaIbHOMY pa3pellaemMomy nepenajgy TemnepaTypbl, Takum
obpasom, ysenunyeHve MILWT mMoryT NpoABAATLCA Kak NoTeps AeTanei Ha Tepmorpadmueckom n3obpaxeHun.

13.4.3.4 Tpoueaypbl U3MEPEHUA U KOMMEHcALUM OTPaXeHHOW TemMnepaTtypbl Npu U3MepeHun TemnepaTypbl no-
BEPXHOCTU obpasla C NoOMOLLbI pajnomeTpa A5 MoSyYyeHUs WHpakpacHoro n3obpaxeHns onucaHbl B MeTofax uc-
nbiTaHuii E1862.

13.4.3.5 Mpoueaypbl M3MepeHns 1 KomneHcaunm koaduuymeHTa NponyckaHusi Npu NCNonb3oBaHWM paguomeTpa
ANA nonyyeHua UHpakpacHoro n3obpaxeHus, 4To6bl N3MepPUTbL TeMnepaTypy o6pasua yepes cMArvawLyo cpeay, Ha-
npumep okHo, hunbTp Uan atmoccepa, onucaHbl B MeTogax ucnbiTaHnii E1897.

13.4.3.6 MNpoueaypbl U3MEPEHUA U KOMMNEHcauun KoadduumeHTa U3nyyeHns npyu M3mMepeHun temnepaTypbl no-
BEPXHOCTK obpa3ua hopMmpoBaHnem NHPaKpacHOro N306paxeHns onncaHbl B MeToAax ucnbitaHnii E1933.

13.4.3.7 MNepeyeHb 06593aHHOCTEl KOHEYHOTrO NOMb30BaTENSA U OnepaTopa UHdpakpacHol Tepmorpadumm npu npo-
BEpKEe 3/IEKTPUYECKUX N MEXAHMYECKUX CUCTEM NpuBefeH B pykosoacTee E1934. B HacTosiLem pykoBOACTBE OMUCHIBA-
10TCA KOHKPETHble AaHHble, HeobxoAuMble NS [OKYMEHTUPOBAHUS KAYeCTBEHHbIX U KO/IMYECTBEHHbIX MHMPaKpPacHbIX
Tepmorpaduyeckux NcnbiTaHuii.
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13.4.3.8 Mpoueaypa o6HapyXeHns NOLNOBEPXHOCTHbIX Ae(EeKTOB B KOMMNO3UTHbIX MaHessxX U PeMOHTHbIX 3anna-
Tax. NPUMEHAEMbIX K KOMMNO3UTHbIM KOHCTPYKLUSIM C NMOJIMMEPHOW WM KepaMuyeckoil maTpuueid, obcnegyemas nosepx-
HOCTb KOTOPbIX JOCTATOYHO BU3yasibHO HEMpPO3payHa, nornowaeT najawlnii CBET U UMeET A0CTaTOUYHbIA KO3 (PULNEHT
N3y4yeHns, NO3BONSIOLWMIA KOHTPOIMPOBATbL NOBEPXHOCTHYI TeMnepaTypy VIK-kamepoii.

13.5.1 Tak kak 6ecKkOHTaKkTHas MHdpakpacHasa Tepmorpadusi pabortaeT Ha OCHOBE METOA0B ONTMYECKOro Nons, ee
MOXHO MPUMEHATHL NPU GbICTPOM OCMOTPE 6O/bLUMX NOBEPXHOCTEN.

13.5.2. O4yeHb TOHKME maTepuasbl, HanpuMep CMOUCTble KOMMNO3UTbI, Kak 6bl/I0 4OKa3aHo, MMEKT XOPOLIYK Tou-
HOCTb KOHhUrypaumum TennoBbiX MOBEPXHOCTHbIX MOTOKOB MO OTHOLUEHUIO K AedheKTaM Un paspbiBaM BHYTPEHHER yacTu.
ToncTble KOMNO3uTbl ByAyT MMeTb AedekTbl 60bLIEro pasmepa Ha 6onblwen rnybrHe, yeM OHM 06bIYHO GblBAKOT M3-3a
nonepeyYyHoro TensI0Boro noToka (Metoabl 06paboTku N306paxeHnii MoryT KOMNeHcMpoBaTh 3TOT dakT). Mo Mepe Toro Kak
pasmMepbl B NONEpPeYHOM ceyeHnn fedeKToB CTaHOBATCA CPaBHUMbIMM C UX TyOMHON, KaxyLmiica pasmep 6yaeT 6onbLie
thakTnyeckoro pasmepa gedekra.

13.6.2 Pab6oTa Cc BO3AYLIHbIMW NyLLUKAMW, UMMNY/bCHBIMU TaMNamMu 1 NPOXeKTopamMy MOXeT 3anpeLaTbCcs B yC/10BU-
SIX HEMOCPEACTBEHHOI aKcnyaTauuu.

[0A.14
14. YnbTpassyk

14.1 HopmaTWBHbIE CCbINIKN

14.1.1 CtaHpgapTtbl ASTM:2

E114 MpakTuyeckune ykazaHus No KOHTaKTHOMY MeToAy AedeKToCKONUN NPSIMOINHENHbIM NYy4YKOM YNbTPa3ByKOBOro
nmnaynbca/sxa

E214 MpakTuyeckne ykasaHusi no ynbTpasBykoBoON Norpyxatoleii 4edekTockonmm MeToAoM OTpaKeHHbIX MMMYybC-
HbIX FOPU30HTa/IbHbIX BOSH

E317 MNpakTnyeckne ykaszaHns no oueHke pabounx xapakTepucTuk npubopos 1 cuctem gedeKkToCcKonun ynbTpassy-
KOBbIM MMMNY/IbCOM/3XOM 6€3 3/IeKTPOHHOTO KOHTPO/IbHO-U3MEPUTENBLHOTO 060pyA0BaHNS NPMG0OPOB

E664 lNpakTuyeckne ykasaHus no U3MepeHunto KaxyLleroca 3atyxaHus ynbTpa3ByKOBbIX TOPU30HTasIbHbLIX BO/IH Me-
TOAOM MOrpyXeHns

E1001 MpakTuyeckme ykasaHus Mo 0OHapPYXeHW0 1 OLEeHKe Pa3pbiBOB MOrpPyXXeHHbIM MEeToAO0M AedekTocKonuu
NPSAMO/IMHEHBIM MYYKOM Y/1bTPa3BYyKOBOIO MMMNy/bCalaxa C CNO0/Ib30BaHWEM FOPU30OHTa IbHbIX BOJTH

E1065 PykoBoACTBO N0 onpeAesieHntio xapakTepucTuk ynbTpasByKoBbIX nckatenei

E1324 PykoBOACTBO NO M3MEPEHMIO HEKOTOPbIX 3/IEKTPOHHbLIX MapameTpoB NpubOpPOB yNbTPa3BykoBOWN AedekTo-
ckonuu

E1901 PykoBOACTBO NO OOHaPYXEHMIO 1 OL,eHKe pa3pbiBOB KOHTAKTHbIM METOAOM Y/bTPa3BykoBOM gedekTockonuu
NPSIMONTMHEHBIM MYYKOM YNbTPa3BYyKOBOIo MMNynbcalaxa E 2580

E2580 MpakTnyeckme ykasaHusa No y1bTpa3BykoBOl AeeKTOCKOMMM NIOCKNX KOMMO3UTHbIX NaHeneli n matepyvana
CpefHero c/io MHOTOC/OWHbIX KOHCTPYKLUIA, NCNOMb3yeMbIX B a3POKOCMUYECKO oTpaciu

SAE J428 YnbTpasByKkoBas geekrockonus

14.1.2 CnpaBOYHUKN W CTaHJapTbl:6

MIL-HDBK-731 MeTog HepaspyLwalouLero ncrnbiTaHna KOMNo3nTOB — Y/IbTPa3ByKOBbIE UCMbITaAHNA

14.2.3 Tunbl npoueayp

14.2.3.1 KOHTakTHOe uCMbiTaHNe — AaTyuK NnoMelaeTca HenocpeAcTBEHHO HANPOTUB UCMbITLIBAEMOro U3Aenus,
npyi 3TOM MeXy HUMWU HAHOCUTCA MNJIEHKA XUAKOro CBA3YIOLWEro BelecTsa.

14.2.3.2 VicnbiTaHne € NOrpyXeHneM — UCnbITbiIBAEMOE U3AeNne ycTaHaB/IMBaeTCs B pe3epByap CO CBA3bIBAOLLEN
XNAKOCTbIO, 06bIYHO BOAOW. [laTuuk norpyxxaeTcsi B pe3epsyap U TOYHO yCTaHaB/IMBAETCS OTHOCUTE/TbHO UCMbITbIBAEMOro
nsgenus. Ecam norpyxeHue HexenaresnbHO, MOXHO MCNO/b30BaTh BOAAHbIE KOMIOHKA MEXAY AaTYMKOM W UCMbITbIBAEMOIA
NOBEPXHOCTbIO.

14.3.1 OgvH 13 Hanbonee WMPOKO UCMOMb3yeMbiX BUAOB HPW ANns KOMNO3NTOB M KOMNOHEHTOB — 3TO ynbTpa-
3BykoBas fedpektockonus C-CKaHMPOBaHWS TeHeBbIM MEeTOAOM W YyNbTpasByKoBas 3XOMMMNy/nbCcHas Aedekrockonus
A-ckaHupoBaHveMm. B cuny LWMpoKoro pasButua aToii chepbl 1 pa3Hoo6pa3ns BO3MOXHbIX METOAO0B U NpoLeayp yabTpa-
3BYKOBbIX UCMbITAHUI TEXHUYECKNe TpeBGOoBaHNA U KpUTEPUU f0NYCKa/OTKTOHEHNA 06bIYHO NPUBOASATCS B [LOKYMEHTE, yno-
MSHYTOM B TEXHOMIOTMYECKMX cneyndurkaymsax nonb3osarens.

14.3.2 TeHeBoOIli MeToA, UCNONb3YIOLWNI 3NEKTPOHHOE perucTpupyollee o6opygoaHue (C-ckaHep), XOpoLO noa-
XOAUT AN1A AeEeKTOCKOMMN MHOTOCNOVHbIX KOHCTPYKLMIA. DTOT MeTo/ ABNAETCA OAHUM U3 Hanbonee pacnpoCTPaHEHHbIX
npuknagHbIX MeTo0B 06HapYXeHNs paccnoeHnit, HapyLweHuii agresnu, a Takke AeeKkToB NOpuCToro Tuna.

14.3.3. HecmOTps Ha TO 4TO MHPOPMALMIO O Pa3/INYHbIX BO3MOXHbIX fetPekTax Ui BHYTPEHHUX pa3pbiBax MOXHO
nosly4nTb METOAO0M Y/1bTPa3BYKOBOIO WUCMbITAHUS, K OCHOBHbIM OnpegensemMbiM gedeKkTam MOXHO OTHECTU BHYTPEHHME Ny-
CTOTbI/06bEM NYCTOT, HApYLLEHWe aAresunn, paccianBaHusi U NOPUCTOCTb. Takke MOXHO onpeaennTb HanpasieHNe BOTIOKOH.

14.4 licnonb3oBaHWe HOPMATUBHbLIX CCbI/TOK

14.4.1 O6wue cBepeHus

14.4.1 YnbTpa3BykoBoe onpejesieHe HanpaBfieHWs BOSIOKOH, COAepXaHus NycToT, pacC/loeHuid, xapakTepucTuk
NpOYHOCTK (Hanpumep, KOHeYHas NPOYHOCTb) C MOMOLLbI0 Ko3dhduLumeHTa BOMHbI HanpsxxeHnus (KBH), paspyweHue ot
yCTanoCTN 1 3N1aCTUYHbIE KOHCTAHTbI B MaTPULLE XXECTKOCTN onnucaHsl B cnpasoyHnke MIL-HDBK-787.

60



FOCT P 56787—2015

14.4.2 2XOUMNYNbCHbIA MeTOoA

14.4.2.1 YnbTpasBykoBas AeeKTOCKONUS NCMbITbIBAEMbIX U34eNA 3XOMMMY/1bCHbIM METO0M C NOMOLL b0 MPAMO-
JINHENHOTO Ny4ka NPOAO/bHLIX BOJH, BBEAEHHbIX NPAMbIM KOHTAKTOM MCKaTesa C UCMbITbIBAEMbIM MaTepuasioM, onmcaHa
B NMpakTU4ecknx ykasaHuax E114. [laHHble npakTUyeckne ykasaHus NpUMeHsoTcs ANs paspaboTkv npoueaypbl UcnbiTa-
HWA, cCOrnacoBaHHO NokynaTenemM (OCBefOM/IEHHAA UHXEHepPHas opraHm3auys) v NoCTaBLLNKOM.

14.4.2.2 NMpouefypbl 06HapyXeHNs pas3pbiBOB B MaTepuane ¢ NoMOLLbi0 U3MepUTeNbHbIX NPUGOPOB, KOTOpbIE MNe-
pefalrT v NosyyalT UMMYbCHbIe NMPOAO/IbHbIE YNbTPa3BYKOBbI€ BOJIHbI, BBEAE€HHbIE B UCMbITbIBAEMbI/ Matepuasbl, npu
NOrpyXXeHUN NN KOHTAKTe C XWUKUM CBA3YIOLW MM BELLECTBOM, ONUCaHbl B NPAKTUYECKMUX yka3aHmax E214. laHHble npak-
TMYeckne ykasaHusi NPUMEHSAOTCA KO BCeEM MaTepuanam, CNoco6HbIM NPOBOAMTL 3BYK NOAXOAALEN 4acToTbl K KOTOpble
MOXHO MOrpyxaTb B XWAKOe CBA3YLLee BELeCTBO A4/ NPOBeAeHUs edeKTOCKOMMUN NN KOTOPble MOXHO NOABEPrHYTb
MCNbITAHUIO C UCMNO/Ib30BaHNEM BOJSIHbIX KOJTOHOK UM NOTOKA CBA3YIOLLEro BewecTsa Mexay uckatesiem u UcnbiTbiBae-
MbIM MaTtepuanom.

MpumevyaHune 15— lpakTnyeckme ykasaHma E1001 — 370 AONONHUTENbHbIA JOKYMEHT K NPaKTUYeCKUM yKa-
3aHuam E214.

14.4.2.3 VI3MepeHusl KaxyLLerocs 3aTyxaHue ynbTpasByka MaTepuasioB Uam KOMNOHEHTOB C MJIOCKOI, napannesnb-
HO1 MOBEPXHOCTbIO C MOMOLLbIO 06bIYHOTO 3X01Y/IbCHOrO 060pY40BaHUA YNbTPA3BYKOBOrO 06HapPYXeHna AedeKkToB 1 pas-
pbIBOB, rAe oTpaxeHne oTobpaxaeTcs B Buae A-CKaHMpPOBaHMSA, ONMCAHO B NpakTUYecknx ykasaHusax E664. 3ta npoueny-
pa n3mepeHus fierko aganTupyeTcs AN onpejeneHns 0OTHOCUMTE NbHOIO 3aTyXxaHus Mexay matepuanamu. Ana nsmepeHuns
abCcoNOTHOTO (MCTUHHOrO) 3aTyxaHus, yka3blBalolwero Ha UMMaHeHTHbIN XxapakTep matepuana, Heo6xo04MMo BHECTU Mo-
npaBku Ha reomeTpuyeckne napameTpbl o6pasLa, paccemsaHne 3ByKOBOro Nyyka, KOHTPOSIbHO-U3MepuTe bHble NPU6opbI
1 npoueAypHbIii hakTop. 3T pesynbTaTbl MOXHO NOAYYnTb 60siee y3KkoHanpaBaeHHbIM ybTPa3ByKoBbIM 060pyA0BaHeM
1N metofamu. [laHHble npakTuyeckne ykasaHus CBsdaHbl C 3aTyXaHMeM NPOJOoJIbHbIX BOJH, BBEAEHHbIX B UCMbITbIBAEMOE
MEeTOAO0M NOTpyXXeHus nsgenve.

14.4.2.4 Mpoueaypa ynbTpa3BykoBOl Ae(EKTOCKONMU CbiNy4nx Matepuanos uau geTaneil nytem nepejaun um-
NyNbCHbIX MPOAO/IbHLIX BOIH Yepe3 XnAKoe CBA3yloLLee BeLlecTBO B MaTepuan 1 HabniogeHnemM 3a nprsHakamm otTpaxe-
HMSA BOJIH OnMncaHa B NpakTnyecknx ykasanmax E100. B HMX oxBa4yeHbl TONILKO T€ UCMbITAHUA, B KOTOPbIX O4UH UCKaTesb
ncnonb3yeTcs Kak 4na nepejayun, Tak u AnA npuema curHana (3XoMMnynbHbIA) U r4e YacTb UCMbITbIBAEMOro Matepuana
NOJIHOCTLIO NOrPYKeHa B CBA3bIBAtOLLEE BELLECTBO (MCMbITAHME NPU NOrpyxXeHun). B HUX npuBeAeHbl 06Lune TpeboBaHusa
1 npoLeaypbl, KOTOPble MOXHO MCMO/b30BaTh /15 ONpejAesieHns pas3pbiBOB U 4151 OTHOCUTENBbHOW NN NPUGAN3NTENbHON
OLEeHKM pa3mepa paspbiBa. [pakTuyeckme ykasaHua fONONHAET npakTnyeckme ykasaHnsa E214, nobasnsa 6onee nogpoo6-
Hble CBEEeHNA NO BbIGOPY 1 KaNnMBPOBKE CUCTEM MPOBEPKM, a TakkKe Mo OLLeHKe NOJyYeHHbIX NPU3HaKOoB.

14.4.2.5 KoHTakTHas ynbTpa3BykoBas Ae(eKTOCKONUA AN CbiNyYux maTtepuasnoB nyTem nepegayv UMNYAbCHbIX
yNbTpa3BYKOBbIX BO/IH B MaTepuan v HabnogeHns 3a npusHakaMu NosyYeHHbIX BOMH onucaHa B pykoBoacTBe E1901.
B Hem onucaHbl TO/IbKO Te TuMbl AeeKTOCKONMM, Npu KOTOPbIX UCNO/b3YIOT TONIbKO OAWNH MUCKaTeNb Kak 415 nepegayu,
Tak n ANs npuema curHana (3XoumnynbHblid). B Hem npusegeHbl o6uwmne Tpe6oBaHnsa 1 Npoueaypbl, KOTOPble MOXHO MC-
nosb30BaTh AN onpefeneHns pa3pbiBOB, PACNONOXEHNS TNY6UHbI U PACCTOAHMA OT TOYKM OTCcYeTa, a Takke A5 OTHOCK-
TeNbHOro NN NPUGAN3NTENLHOrO onNpeAesieHns pasmMepoB pa3pbiBOB B CPaBHEHWU C OLLEHKOW pa3mepa paspbiBbl B kaye-
CTBE CpPaBHEHMA C 3Ta/IOHHbIM 06pas3LoM. [pakTnyeckme ykasaHua fONOMHAIT npakTuyeckne ykasanua E114. po6asnas
6051ee NoApOGHbIE CBEAEeHNSA NO BblIGOPpY M kannbpoBke CUCTEM NPOBEPKM, @ Takke No OLeHKe NoyYeHHbIX NPU3HAaKOB.

14.4.2.6 OnucaHune AByx npoueayp ynbTpa3BykoBoi aedektockonun (Y[) NnN0OCKMX KOMMO3UTHbLIX NaHenen v ma-
Tepuana cpefHero /01 MHOrOC/0WHbIX KOHCTPYKLWIA (NapannenbHbie NOBEPXHOCTH), @ MMEHHO npoueaypa UcnbiTaHns
A. axommnynbCHOe ucnbiTaHue, 1 npouedypa nNpoBepky B. TeHeBOI mMeToa AedhekTockonumn, NpYBeAEHO B NPakTUYeCKUX
ykasaHuax E2580.

14.4.3 TeHeBOW mMeTOn4

14.4.3.1 B oTHOLWeEHWUN TEHEBOrO METO/a Y/IbTPA3BYKOBOro onpefeneHnsa xapakTepucTuk matepmasos, KOMNO3MTOB
1 np. cneynann3nposaHHblii ctaHAapT ASTM He paspab6oTaH. TeHeBOW MeTo/ y/ibTPa3ByKOBOro onpeAenieHns xapakrepu-
CTUK KOMMNO3UTOB U UX KOMMNOHEHTOB onucaH B cnpaso4yHuke MIL-HDBK-787.

14.4.4 O6opypoBaHue n npubopbl

14.4.4.1 Mpoueaypa M3MepeHusa crneaywlwmx napameTpoB NPOM3BOAUTENBHOCTU Y/1bTPa3BYyKOBbIX NpUGOpoB onu-
caHa B pykoBogcTee E1324.

14.4.4.2 faTunkn — CBELEHUS MO OLEHKe ONpeAe/eHHbIX XapakTepuUCTUK YNbTPa3BYKOBbIX UcKaTenell, ncnonb3ye-
MbIX C KOHTPO/IbHO-U3MEPUTENbHLIM YNbTPa3BYKOBbIM 060py0BaHMEM, NpuBeAeHbl B pykoBogcTBe E1065. B HacToswem
pPyKOBO/CTBE OMUCBLIBAIOTCA CpeAcTBa NOJyYeHUS AaHHbIX NPOU3BOAUTENIbHOCTU, KOTOPbIe MOTYT MCMOMb30BaTbCA Npu
onpefeneHnn akyCTUHeCKUX 1 INeKTPUYECKNX XapaKTePUCTHK YIbTPa3BYyKOBbIX UCKaTenei.

145.1 YnbTpa3ByKoBble NepeaaTynkun, YacTo HasblBaeMble «UCKaTeNAMU», Kak NpaBuio, NMeT gnameTp He 60/b-
we 25 mm (1 groiim). U aTynkn MOryT UMeTb pas/inyHble BbIXOAHblE 3BYKOBble XapakTepuctuku. Moatomy npu gedek-
TOCKONUKN 60NbLINX 06BEKTOB HEOOXOAMMO CKaHWpPOBaTb 0ObEKT C y4yeToM 3(pEeKTUBHON BeNNYMHbI 3BYKOBOTO Myu4Ka,
CBA3aHHOTO C AaT4YMKOM.

14.7.3 Npu He06XOAMMOCTU MONYUNTb KOTMYECTBEHHYIO NH(OPMALMI0 HE06X0ANMO NPOBEPUTH BEPTUKABHYIO UK
rOPU3OHTAsIbHYIO0 IMHERHOCTb 1N 06a 3TN NapameTpa B COOTBETCTBUM C NpaKTUYECKUMK ykasanusamu E317 nnu gpyrumm
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npoueaypamu, yTBEPXAEeHHbIMU YNOTHOMOYEHHbIM OPraHOM W 3aka3yukoMm. MpuemnemMble XapakTePUCTUKN NIMHERHOCTU
MOTYT COracoBbIBaTLCA MeX/y YNOSIHOMOYEHHLIM OPraHOM 1 3aKa3umKoM.

14.8 MartepuanbHble aTasloHHbIe CTaHAapThbl

14.8.1 3xoMmMnynbCHblE 3Ta/IOHHbIE CTaHAAPTLl U 06paslibl — UCMbITbiIBAEMOE U3genne camo no cebe MoxeT sB-
NATLCA AOCTATOYHbIM 3TA/IOHOM, MCMOJb3YIOLW MM 3X0 OT 3aAHeil CTeHKM B kayecTBe Havana otcyeta. [na nonyyeHuns 6o-
neB NoApO6HOI KONMYECTBEHHON MHOpMaLMn ANa cTaHfapTu3annm MOXHO UCN0/b30BaTb 06paboTaHHble NCKYCCTBEH-
Hble oTpaxaTesnun (pa3pbiBbl) MU rpatuKkM OTHOLWEHNA PACCTOSHUA K aMNANTYAe U3BECTHbIX pasMepoB OTpaxeHus Ans
TOr0 WU MHOTO uckaTens u matepuana. VickyccTBeHHble oTpaxarenn MoryT npeActaBnsATb CO60/ MHOPOAHbIE MaTepua-
Nbl, OKasaBLlmnecs BHYTPY Npy (hOpMMUPOBaHUM CTPYKTYPbl C/I0EB B UCKYCCTBEHHbIX MOPUCTBIX yHacTkax, OTBEPCTUAX M10-
CKO HWXHEeW MOBEepXHOCTU, MPOCBEP/IEHHbIX 6OKOBbIX OTBEPCTUSAX WK Npope3ax. MoKpbiTUe NOBEPXHOCTU 3TaNOHHOrO
ob6pasua AO/MKHO OblTb UAEHTUYHO MOBEPXHOCTU eAVHULbI NPOM3BOACTBa. MaTtepuan aTanoHHOro obpasua n marepuan
N3rOTOB/IEHNS JOMKHbI UMETb NAEHTUYHbIE aKyCTMYeckne CBOCTBa (MO CKOPOCTU 1 3aTyxaHuio). BblGpaHHbIi 3TanoHHBbI
npu nNpoBefeHun ncnbiTaHnii obpaseL, JO/KEH NCNONb30BaTbCA Kak OCHOBA A1 CPaBHEHUSI CUTHANOB.

AA.12

15 Bu3yanbHblil HepaspyllarLlinii KOHTPONb

15.1 HopmaTtuBHbIe CCbIIKN

15.1.1 PykoBoacTtBO ASNT3

PyKoBO/CTBO N0 HepaspyLwawwmnm UCNbITaHNAM, BU3yasibHble 1 ONTUYECKUE UCMbITaHusA, TOM 8

SNT-TC-1A PekoMeHAyeMble NpakTUYeCKNe yKkazaHns no kBaavdukauny nepcoHana v ceptudukaunm npn Hepas-
pyLalo X NCMbITaHNAX

15.4 Mcnosib30BaHMe HOPMAaTUBHbLIX CCbISTOK

15.4.1 Mopapo6Hyto MHDopMaLMIo KacaTelbHO KBannukauum nepcoHana, 06yveHns n cepTuukaLm MoXHO Haii-
Tn B gokymeHTe SNT-TC-1A AmepukaHCcKoro obujectsa HepaspyLaLmx UCnbiTaHnii.

15.4.2 Moapo6Hoe onucaHne uU3noiornn 3peHns, NPOBEPKN OCTPOThI 3peHUs, onpefeneHns xapakTepucTuk cee-
Ta. NPOBEPKW OKpyXaloLeii cpefbl, BCMOMOraTeibHbIX CPeACTB U NPUCNOCO6IEHWIA, HOPM ¥ CTAHAAPTOB, B3aumogeiicTene
BM3yasiIbHOTO HepaspyllalwLero KOHTPoNs ¢ APYrMMu MeToJamMu Hepaspyluatoliero KOHTPOAS MOXHO HalTu B PyKOBOA-
CTBE NO HepaspylalLWM UCnbiTaHNAM, TOM 8. AMEepMKaHCKOro obecTsa HepaspyLuaoLux UCMbITaHNA.
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ConocTaBneHue CTPYKTYpbl HAacTosILEero ctaHaapTa
CO CTPYKTYPOIl NPUMEHEHHOTO HaLMOHANbLHOTO cTaHjapTa

Ta6nunya A6.1

Mpunoxexue b
(cnpaBoy4HOE)

CTpykTypa ctaHgapta ASTM E2533-09

Pasaen Moppaspen
1 1.1. 1.3
1.2*
(1.4— 1.10)
2 21
(2.2—2.3)*
3 31
3.2*
3.3
4 (4.1—4.9)*
5* 5.1—5.6
6* 6.1
7 7.11>
7.2
7.3
7.42>
7.5
7.6
7.7
7.8*
8* 8.1—8.8
9 9.11>

MyHKT, TIoANYHKT Paspen
— 1
_ 2
_ 3
3.3.1—3.3.11
4.1.1—4.1.9 43>
7.11—7.13 5
7.2.1
7.3.1—7.3.7
7.3.8*
7.3.9

(7.3.10—7.3.12)*
7.3.13
7.3.14

7.41—7.4.3
75.1—75.3
7.6.1
7611
(7.6.1.2—7.6.1.4)*
7.7.1—7.7.3
7.7.4
781

9.1.1—9.13 7

Mopapasgen

11

31

51
5.2

53
5.4

5.6
5.7

5.8

CTpyKTypa HacTosWero ctaHaapra

NynkT/MoanyunkT

3.1.1—3.1.3

51.1-513
5.2.1—5.2.7

5.2.8

5.3.1—5.3.5

54.1—-54.4

5.6.1—5.6.3

5.8.1—5.8.3

FOCT P 56787—2015
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Mpogomkenne Tabnuupl Ab6. 1
CTpykTypa ctaHgapta ASTM
Paspen Moppasaen
9 9.2

9.3

E2533 09
MymMKT/MOANYHKT
9.2.1—9.2.3
9.3.1—9.3.6
(9.3.7—9.3.8)*
9.3.9—9.3.10
9.3.11*

9.3.12

9.3.12.1—9.3.12.7

9.3.12.8—9.3.12.10

9.3.13

9.3.13.1—9.3.13.8

9.42>

9.5

9.6

9.7

o
=)

10 10.11*

10.2

10.3%%*

10.4%%*

11 11.14
11.2

11.3

64

9.4.1—9.4.2

(9.5.1—9.5.4)*

10.1.1— 10.1.10
10.2.1— 10.2.2
10.2.3
10.2.3.1
10.2.4
10.2.52)
10.2.62)
10.2.7
(10.2.8— 10.2.9)**
10.2.10
10.3.1— 10.3.9
10.4.1— 10.4.9
11.1.1— 11.1.3
11.2.1
11.3.1— 11.3.3
11.3.4*

11.3.5

Pasgen

7

CTpyKTypa HacTosiLero ctangapra

Mopapasgen Nyk*T/MoaNyMKT
7.1 7.1.1—7.1.3
7.2 7.2.1—7.2.6

7.2.7—7.2.8
7.2.9
7.29.1—-7.2.9.6
7.29.7—7.29.9
7.2.10
7.2.10.1—7.2.10.8
7.3 —
7.3.1—7.3.2
7.4 7.41—7.4.2
7.4.3
7.5 7.5.1—7.5.8
6.1 6.1.1
6.2 6.2.1—6.2.2
6.3 6.3.1—6.3.4
6.4 6.4.1—6.4.4
6.5 6.5.1
6.6 6.6.1—6.6.9
6.5 6.5.3
8.1 8.1.1—8.1.2
8.2 8.2.1—8.2.3
8.2.4



Mpogonmkenne T36nnubl 6. 1

CTpykTypa cTaHaapta ASTM
Pasgen Mopapasgen

11 11.3

11.42)
11.5

11.6

11.7
11.8

12 12.11>

12.2

12.3

12.42)
12.5
12.6
12.7
12.8*
13 13.11>
13.2

13.3

13.42>

13.5

13.6

13.7

13.8

E2533-09
JlyHKTN11oANYyNKT
11.3.5.1
11.3.6— 11.3.8
11.41—11.4.2
11.5.1—11.5.3
11.6.1
(11.6.2— 11.6.3)*
11.7.1
11.8.1

12.1.1

12.2.1

(12.3.1— 12.3.2)*

12.3.3—12.3.5

(12.3.6— 12.3.8)*

12.3.9

12.3.9.1

12.3.10

12.3.10.1

12.4.1—12.4.3

12.5.1

12.6.1

12.7.1—12.7.2

12.8.1

13.1.1—13.1.2

13.2.1

13.3.1

13.3.1.1—13.3.1.4

13.3.2— 13.3.5
13.3.6*
13.3.7

13.4.1— 13.4.3

(13.5.1— 13.5.2)*
13.5.3
13.6.1
13.6.2*
13.7.1

13.8.1

Pasgen

8

10
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CTpyKTypa HacTosiu et cTaHgapra

Moapasaen NymkT/MognynkT
8.2 8.2.4.1
8.2.5—8.2.10
8.3 8.3.1—8.3.3
8.4 8.4.1
8.5 8.5.1—8.5.2
9.1 9.1.1
9.2 —
9.2.1—9.2.3
9.2.4
9.3—9.5 9.3.1
9.6 9.6.1
9.7 9.7.1
9.8 9.8.1—9.8.2
10.1 10.1.1
10.2 10.2.1— 10.2.2
10.2.3
10.2.4— 10.2.8
10.3 10.3.1—10.3.3
10.4 —
10.4.1
10.5 10.5.1—10.5.2
10.6 10.6.1
10.6.2
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OkoHuaHue Tabnuubl Ab. 1

CTpykTypa cTaHfapta ASTM E2S33-09 CTpykTypa HacTosiero ctaHjapra
Pasgen Moppasgen MyKKT/TTOANYHKT Paspgen Mopgpasgen Mym*t.' Nognyun*rt
14 14.1%) 14.1.1— 14.1.2 11 — —
14.2 14.2.1 11.1 11.1.1
14 14.2 14.2.2 11 11.2 11.2.1— 11.2.2
14.2.3’ — i
14.3 (14.3.1— 14.3.3)’ 11.3 —_
14.3.4 11.3.1
14.3.4.1— 14.3.4.4 11.3.1.1—11.3.1.4
14.3.5 11.3.2
14.3.5.1— 14.3.5.2 11.3.2.1— 11.3.2.2
14.3.6 11.3.3
14.3.6.1— 14.3.6.2 11.3.3.1—11.3.3.2
14.3.7 11.3.4
14.3.7.1— 14.3.7.2 11.3.4.1— 11.3.4.2
14.3.8 11.3.5— 11.3.6
14.3.8.1— 14.3.8.2 11.3.5.1—11.3.5.2
14.42» 14.4.1—14.4.4 —
14.5 14.5.1° —
145.2— 1455 11.3.7.1—11.3.7.4
14.6 14.6.1 11.4 J—
14.7 14.7.1— 14.7.2 11.5 11.5.1—11.5.83
14.7.3’ —
14.8* 14.8.1 — i
15 15.1%) 15.5.1 12 — —
15.2 15.2.1 12.1 12.1.1
15.3 15.3.1— 15.3.6 12.2 12.2.1— 12.2.6
15.42» 15.4.1— 15.4.2 — —
15.5 15.5.1 12.3 —
15.6 15.6.1 12.4 —_
15.7 15.7.1— 15.7.3 12.5 12.5.1—12.5.8
15.8 15.8.1 12.5.9
16" 16.1 — — —
Mpunoxexne — MpunoxeHve AA
— il

* laHHbIf pasgen (nogpasgen, NyHKT) UCKIOYEH. Tak Kak ero nosoXeHns HOCAT NOSICHAOLWMIA, CNPaBOYHbI NN PeKOMeH-
naTesbHbI xapakTep.

** laHHbI pasgen MoandULMPOBaH B COOTBETCTBUM C JEelCTBYIOLLE HOpMATVUBHOW AoKyMeHTauveh P®.

11 laHHblii pasaen (nogpasgen, NyHKT) UCKIOYEH, Tak Kak COAEPXUT CCbINKM Ha 3apybexHble HauMoHaslbHble U MexayHa-
poAHble CTaHAapTbl, He NPUMEHSIEMbIE Ha TeppuTopun Poccuiickoli deaepaunu, a Takke B CBSI3W C TEM. UTO HET aHaTOMMUYHbIX
HaLMOHA/bHBIX N MEeXIoCyAapCTBEHHbIX CTaH4apTOB.

21 [laHHblil pasgen (noapasgen, NyHKT) UCK/OYEH, Tak Kak ero nosiokeHns cogepxar MHCHOPMaLIMIo O CCbINIOYHbIX HOpMa-
TUBHbIX JOKYMEHTaXx, KOTOpble HOCAT CNPaBOYHbIA xapakTep.

3l B HacToALeM pasfene ucnonbsyetca nHcopmaums Tabnuusl 1u 2 nogpasaenos 4.2 n 4.9 HauMoOHaIbHOTO cTaHaapTa
CLUA. KoTopble BbiAesneHbl B NpUNoXeHun JA nogyepkHyTbIM KYPCUBOM.
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