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MNMpeaucnosune

1 NOATIOTOBJIEH ®eaepanbHbiM rOCYAapPCTBEHHbIM YHUTAPHbLIM Npeanpusatuem «BcepoCccuinckui
Hay4HO-MCCNea0BaTENbCKMI UHCTUTYT aBMALMOHHBIX MAaTEPUAnoB» COBMECTHO ¢ OTKPbLITbIM aKLMOHEPHBIM
obuecteom «HIMO Creknonnactuk» n ObbeaAUHEHMEM OpUaANYECKMX nuy « Col3 Npou3BoaMTENENn KOMMO-
3MTOBY» Ha OCHOBE ayTEHTMYHOIO NEPEBOJA HA PYCCKUN A3bIK CTaHAapTa YKa3aHHOro B MYHKTE 4, KOTOPbIW
BbiNoNHeH TK 497

2 BHECEH TexHuueckum komuteToMm no craHgaptudaumm TK 497 «KomMnosuTtel, KOHCTPYKUUK U U3ae-
NN U3 HUX»

3 YTBEPX/JEH Y BBEJEH B JJEMCTUE Mpukasom deaepanbHOro areHTcTsa no TEXHNYECKOMY pery-
NUPOBAHUIO U MeTpornorumn ot 27 HoAbpst 2015 . Ne 2044-cT

4 Hacroawmin cTaHgapT aBngerca MoauduumupoBaHHbIM N0 OTHOLLEHUIO K cTaHaapTy ACTM E2533—09
«CTaHgapT Ha HepaspyLlaLwmue NCnbITaHUa KOMNO3UTHBIX MAaTEPMAIOB C MONTIMMEPHON MAaTPULEN, UCTIONb3Y-
€MbIX B aBMaKOCMMWYECKON NpomMblwneHHocTu» (ASTM E2533—09 «Standard Guide for Nondestructive Test-
ing of Polymer Matrix Composites Used in Aerospace Applications») nytem U3MeHeHUa ero CTpyKTypbl And
npuUBEAEHUA B COOTBETCTBME C Npasunamu, ycraHosneHHoimn MNOCT 1.5—2001 (nogpasgensl 4.2 u 4.3), uc-
KJIOYEHMS OTAENbHBIX pasgenos (Mogpasgenos, NyHKTOB).

Pasgenbl u nogpasgensl, He BKIIKOYEHHbIE B OCHOBHYHO YacTb HACTOALLEro cTaHgapra, npuBedeHsl B 40-
NOSTHUTENBHOM NpunoXxeHun JA.

B HacTosLweM cTaHgapTe uckn4eHbl cebinkn 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, ucknio4eHne AaHHbIX CCbINOK 0BYCrNOBNEHO OTCYTCTBUEM BNMM3KUX MO acnekTy CTaHaapTu3a-
LUUM MEXIOCYAAPCTBEHHbIX M HALMOHASMbHLIX CTAHAAPTOB (KaK rapMOHM30BAaHHBLIX C MEXOYHAPOAHLIMU, TaK
U HET) U HeoBX0AUMOCTLIO NPUBOAUTL KITHOYEBLIE MOMOXKEHUS CCbINOYHbIX CTAHAAPTOB, UCMONbL30BaHHLIX B
cammx ASTM, a Takke TeM, YTO YacTb U3 HUX HOCUT PEKOMEHAATENbHbIN XapakTep.

McknioueHune cebinok Ha cnpaBovHuku U ctaHaaptel: MIL-HDBK-732A, MIL-L-25567D, MIL-HDBK-728/5A,
MIL-HDBK-733, MIL-HDBK-731; gokymeHTbl HauMoHanbHOro coBeta no paguauuoHHOW 3awpmte u MeTpPo-
norun: NCRP 49 NCRP 51, NCRP 91; crangaptbel: SAE-ARP 1611, SAE J428; ctanpgaptbl: EN 14784-1,
EN14784-2, EN 13068-1, EN 13068-2, EN 13068-3, EN 60825-1; dhegepancHbie ctaHgaptel: 21 CFR 1040.10,
21 CFR 1040.11, a Tarke ANSI, Z136.1-2000, ASNT SNT-TC-1A, obycnoeneHo Tem, 4to B Poccuiickon de-
Jepaunn HET aHanorMYHbIX U BNU3KUX MO acnekTy u 00bEKTY CTaHAAaPTM3auun MEXTOCYAapCTBEHHLIX U Ha-
LMOHATbHbIX CTAHAAPTOB (KaK rapMOHU3MPOBAHHLIX, TAK U HEFAPMOHW3UPOBAHHbIX).

Ccbinka Ha ACTM [13878 3ameHeHa CCbIfIKOM Ha COOTBETCTBYIOLLMIA MEXIOCYAapPCTBEHHbIN CTaHAapT.

JononHUTENbHbIE NONOXEHUS, BKIMIOYEHHbIE B TEKCT CTaHZapTa ANnd y4eTta 0Co0eHHOCTM obbekTa cTaH-
aapTtusaumu, xapakrepHoro ana Poccuiickon degepaunn, BoldeneHbl KYPCUBOM U 3aKMOYEHbl B PaMKU U3
TOHKUX NIMHUNA.

CpaBHeHue CTPYKTYPbl HACTOALWEro CTaHAapTa Cco CTPYKTYpOn ykaszaHHoro ctaHgapta ACTM npuseae-
HO B JOMONHUTENBHOM NpunoxeHuu AOb.

HanmMeHoBaHWe HACTOALLErO CTaHAapTa M3MEHEHO OTHOCUTENBHO HAMMEHOBAHUA YKa3aHHOTO cTaHaap-
Ta ACTM ans npusegeHus B cooteetcteue ¢ NOCT P 1.5—2012 (noapasaen 3.5)

5 BBEJOEH BIEPBBbIE
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lMpasuna npumeHeHuUs Hacmosauwieao cmaHdapma ycmaHosneHsl 6 FTOCT P 1.0—2012 (pa3den 8).
Unghopmauusa 06 usamMeHeHUsX K Hacmosawemy cmaHdapmy nybnukyemcs e exxea200HOM (10 COCMOAHUI0 Ha
1 aHeapsa mekyuwiez20 200a) UHhopmMaUulUOHHOM yKa3amene «HayuoHansHble cmaHdapmbi», a oguyuarns-
HbIl meKem usMeHeHrUll U rnonpasoKk — 8 eXXemMecs4HoM UHopMaUuUoOHHOM yKa3amene «HauyuoHarnbHbie
cmaHOapmely. B criyyae nepecmompa (3aMeHsbl) unu ommMeHbsl Hacmosauwiez2o cmaHdapma coomeememsy-
ouwee ysedomrieHue bydem onybrnukogaHo e bnuxaliuiemM 8birycKe eXemMecsa4YH020 UHpOPMayUOHHO20
ykazamens «HauyuoHanbHble cmaHOapmbly. Coomeememasyrouias UHgopmayus, yeedomMmneHue u mek-
CMbl pasMewiaromes makxe 6 UHOPMayUoOHHOU cucmeme obuieao nonb308aHus — Ha oghuyuansHoOM
calime Q®eldeparnibHO20 ageHMCcMea o MEXHUYECKOMY peaynuposaHuio U memponoauu 6 cemu ViInmep-
Hem (www.gost.ru)

© CraHgaptuHdopm, 2016

Hacrosilmit ctaHaapt He MOXET 6bITb MOMHOCTLIO UNKM YaCTUYHO BOCTIPOWU3BEAEH, TUPAXXUPOBAH U pac-
NPOCTPaHEH B KauecTBe ohuLmManbLHOro usganusi 6e3 paspelueHua degepansHOro areHTCTBa No TEXHUYECKO-
MYy PerynupoBaHUIO U METPONOrUK
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HALUMWOHANBLHBLIN CTAHOAPT POCCUNCKON PEAEPALMNMN

KOMNO3U1Tbl NOJIMMEPHbIE
Hepa3spywarwmint KOHTPOMb

Polymer composites. Nondestructive testing

Jata BBegeHua — 2017—01—01

1 ObnacTtb NpUMeHeHus

HacrodAwmin ctaHgapt pacnpoCTPaHAETCS HA NPUMEHEHUE BU3yarnbHO-U3MEPUTENbHBIX, YNLTPa3BYKO-
BblX, pPaguauuoHHbIX, TENSIOBU3UOHHLIX, Weporpadmyecknx MeToaoB Hepaspywatowero koHuTpons (HK), a
TaKke akyCTUYECKON SMUCCUU, TEYEUCKAHUA U U3MEpPeHUa gedopmauuini KOHTAKTHBIM HEpPaspyLLAKLLMM Me-
TOAOM AN KOHTPONA NONIUMEPHbIX KOMNO3uToB (MK), npuMmeHseMbIX B aBUALUOHHON MPOMbILLIIEHHOCTH.

2 HopmatuBHbIe CCbINIKM

B HacTosilLeM cTaHgapTe MCnonb30BaHbl HOPMATUBHLIE CCbISIKM HA CReayLme CTaHaapThbl:

FOCT 12.1.004—91 Cucmema cmaHOapmos b6e3onacHocmu mpyda. NoxapHasa 6e3onacHocmb. O6-
wiue mpebosaHus

OCT 12.1.005—88 Cucmema cmaHdapmos be3onacHocmu mpyda. Obuwue caHumapHo-auaueHu4e-
cKue mpebosaHus Kk 8030yxy paboyeli 30HbI

OCT 12.1.030—81 Cucmema cmaHOGapmos b6e3onacHocmu mpyda. Sriekmpobe3onacHocms. 3auum-
HOE 3a3emrieHue, 3aHyJIeHue

[OCT 12.4.021—75 Cucmema cmaHOapmos 6e3ornacHocmu mpyda. Cucmembl seHmunayuu. Obuwjue
mpeboeaHus

OCT 18353—79 KoHmpornb Hepa3pywarowull. Knaccugukayusa eudos u memooos

[OCT 20415—82 KoHnmpornb Hepa3pywarowull. Memodbl akycmudeckue. Obujue nomnoxeHus

FOCT 32794—2014 (ISO 472:1999) KoMmno3uTbl nonumMepHsle. TepMuHbl u onpeaeneHna (ASTM D3878
KomnosumHsie Mmamepuarnbsl. TepMuHbl)

OCT P CO 12716—2009 (ISO 12716:2001) KoHmponb Hepa3pyuwarowull. AKycmudeckasa dMUCCUS.
Cnoeapb

OCT P 51780—2001 Konmpornb Hepa3pywarowull. Memodsi u cpedcmea ucnbimaHull Ha eepmemud-
Hocmb. opsadok u kpumepuu ebibopa

FOCT P 53697—2009 (ISO/TS 18173:2005) Konmpornb Hepa3spywarowull. OCHO8HblIe MepMUHb! U
onpedeneHus

OCT P 53698—2009 Konmponb Hepa3spywarouwuil. Memodsl mennoabie. TepmuHbl U onpedeneHus

OCT P 54795—2011 (ISO/DIS 9712) Konmposb Hepa3pywarowul. Keanudukauus u cepmughukayus
nepcoHana. OCHO8Hble mpebosaHus

OCT P 55776—2013 KoHmponb Hepa3spywarouwull paduauuoHHsIl. TepmuHb! U onpedeneHus

MpumMmedaHue — [lpu Nonb3OBaHUM HACTOSLLMM CTAHLAPTOM LienecoobpasHo NpoBepUTh AeWCTBUE CChIToM-
HbIX CTaHapToB B MH(POPMAaLMOHHOI cucTeMe oBLLero nons3oBaHus — Ha oguLManbHoM caiiTe defeparbHoOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHuUs U METPOMNOrU B ceTU MHTEPHET UIK Mo eXerofHo naaaBaeMoMy MHOPMaLMOH-

M3paHue ocdouumanbHoe
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HOMY yKasaTenro «HaLU/IOHaJ'IbeIe CTaHOapThbI», KOTOprVI OI'Iy6J'II/IKOBaH Nno COCTOSAHMUIO Ha 1 AHBapA TeKyllero roga, u no
BbIMyCKaM eXemMecA4YHO n3gasaemoro I/IHqDOpMaLWIOHHOFO yKasarena «HaLU/IOHaJ'IbeIe CTaHOapThI» 3a TEKyLLU/II7I rog. Ecnu
3aMeHEH CCbINOYHbINA CTaHAapT, Ha KOTOprVI AaHa HejaTupoBaHHaA CChiJiKa, ToO peKoMeHAyeTCcA Ucnonb3oBath [J,eVICTBy—
oY BEPCUIO 3TOro ctaHjapTa ¢ y4eTOM BCeX BHECEHHBIX B AJaHHYHO BEPCUHD M3MEHEHUA. Ecrnin 3aMeHeH CChINOYHLINA
CTaHOapT, Ha KOTOprVI AaHa JaTupoBaHHaA CChifka, TO peKoMeHAyeTCA UCNonb3oBaTk BEPCUIO 3TOro CTaHaapTa C yKasaH-
HbIM Bbllle rogoM yTBepXAeHNA (I'IpI/IHHTI/IH). Ecnn nocne yTBEepXAeHUA HacTodAllero ctaHgapta B CChINOYHLIA ctaHaapT,
Ha KOTOprVI AaHa JaTupoBaHHaA CChlfika, BHECEHO N3MeHeHWe, 3aTparBatrollee NonoXeHne, Ha KOTopoe AaHa CChIKa,
TO 3TO NOJNTOXEeHNe peKoMeHAYyeTCA NPUMEHATE Ge3 yyeTa JaHHOIro UaMmeHeHuA. Ecnn cebinouvHbIi CTaHgapT OTMeHeH Ge3
3aMeHbl, TO nonoXxeHue, B KOTOPOM AaHa CChiflka Ha Hero, peKkoMeHayeTcA NPpUMeHATL B YacTu, He 3anarV|Barou4e|7| 3Ty
CChIJTIKY.

3 TepMuHbI 1 onpeaeneHus

B HacToslwem cTaHaapTe npumeHeHbl TepMuHbl o FOCT P UCO 12716, TOCT P 55776, TOCT 32794,
a TaKKe crnegyLwme TePMUHbI C COOTBETCTBYIOLLIMMU ONpPeaeneHnsMu;

31

Hepaspywarwwumn koHTponb, HK (nondestructive testing): O6nactb Haykm U TEXHUKM, OXBaTbIBAIO-
wasa uccnegoBaHmsa PU3NIECKMX NPUHUMNOB, pa3paboTKy, COBEPLUEHCTBOBAHUE U NPUMEHEHUE METOA0B,
CpPeacCTB M TEXHONOTUI TEXHUYECKOTO KOHTPONS 0OLEKTOB, HE Pa3pyLUAIOLLEro U HE yXyALIAKOLWEro UX npu-
FOAHOCTL K 9KCnnyaTauum.

[FOCT P 53697, ctatbsa 2.20]

3.2

BMAbl HepaspyllalwwWwero KOHTPonsa: YcnoBHas rpynnupoeka metogoB HK, o6beauHeHHas oGLIHO-
CTbi0 HPU3NYECKMX MPUHLIUMIOB, HA KOTOPbIX OHW OCHOBAHbI.

MpuMmedaHue — Buasl 1 MeToAbl HepaspyLlatoLero KOHTpona yctaHoBneHsl B FTOCT 18353.

3.3 ob6bekT KoHTponA; OK (test object): MoaBepraemasi KOHTPONIO NPOAYKLUS HA CTAAMAX €€ KU3HEH
HOro yukna (cosgaHue, NnPUMEHEHUE, XpaHeHUe, PEMOHT U T. 4.).

4 NedrekTbl [NK M MmeToabl Hepa3pywarowero KOHTpPons

HedekTbl, BbIsBNseMble MeTogaMu HK, a Taioke obuiee onucaHne MeToaoB NpuBeaeHbl B Tabnuuyax 1 u 2.

Tabnuya 1— HdedekTrl, BoisBnAaeMble MeTogamm HK

OedekT AKycTU- Kom- Teve- Paguo- LLlepo- Name- Tep- | Ynetpa- | Busyans-
YyecKada NblO- UCKaHne rpa- rpaqwm pPeHne MO- 3BY- HO-U3-
aMUC- TepHas g, aecop- rpa- KOBOW Mepu-
ouna TOMO- paawvo- Mauuu duna KOH- TembHbIA
rpacus ckonusa Tponb KOHTpOIb
3arpasHeHue X X X X
MoBpexaeHue HUTeNR X X X
PaccnoeHune X X X X X X
M3ameHeHne NnoTHOCTH X X
Jecdopmauma nog Harpyskoun X X
HapylweHune cBasei X X X X X
HapyleHune cBasei Mexay X X X X
BOSTOKHaMM
HapyLeHune coocHocTU X X X
BOMOKHA
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OkoHyYaHue mabnuupsi 1

OedekT AKycTU- Kom- Teue- Paguo- LLlepo- Name- Tep- | Ynerpa- | Busyanb-
yeckas nbto- UCKaHue rpa- rpacpua peHue Mo- 3BY- HO-13-
aMuc- TepHas g, aecop- rpa- KOBOW Mepu-

onsa TOMO- paawvo- Mauuu duna KOH- TErNbHbIA
rpadwm cKkonuna TpoNb KOHTPOIb
Pa3pbiBbl X X X X X X
BkntoyeHusn X X X X X
YTeuku X X X
HesakpenneHHble unu nog- X
BIDKHBIE YacTu
MukpoTpeLmHbI X X X X X
Bnara X X X
MopuctocTb X X X
M3MeHeHWe ToMNLWMHbI X X X X X
HepooTBepxaeHue X
OBbeMHbIE BKITIOYEHUSA X
MycToThI X X X X X X
Tabnunya 2 — Obuwee onucanue metogoB HK
MeTog HK MpumeHeHne MpenmyLjecTsa OrpaHuveHus MpeacTaBneHue MpumevaHne
pesyneraToB
AkycTn- MobanbHbIi BoamoxeH yganeH- | KoHTponupyemas MeToa A3 peru- |KoHTpornb v pe-
Yyeckas KOHTPOrb KOH- HbI U HENpepbBIBHEIA | AeTanb A0MKHa CTPUPYET NPOXO- | 3ynbTaThl KOHTPOSA
aMucena | cTpykuuid na MK KOHTpPOSb BCEro nogBepraTtbCcd BO3- | AdLWune ynpyrue | AsnawTca cneuymdpu-
(A3) C Uenbto obHapy- |usgenua ns MK s JeicTBuIo Hanps- BOSIHLI, 0Bpasye- |4eCKUMM MPK Kaxgom

XKeHnA U nokanun-
3alunn akKTUBHBIX
NCTOYHNKOB B

pexume peansHoro
BpeMeHn. MoxHo 06-
HapyXWTb pasBuTUe

KEHUSA OT BHELLHUX
WUCTOYHMKOB. 3a
WCKMIOYEHNEM KOH-

Mble B pesynbra-
TEe NPUNOXEeHNA
HanpsXeHna nnm

cnyyae NpuMeHeHUs
W 4OMKHBI NPOBO-
AnTbea noa Habnio-

peXuMe pearbHO- | akTUBHbIX AedeKkToB |KpeTHEIX fedekToB | obpasylolleiics | feHueM sKkcrepTa
ro BpeMeHu M HECMMOLWHOCTEN, | MITM HECMIOLUHOCTEN, | penakcauum

oGHapy*UTb 1 onpe- | KOTOPbLIE BLISBIA- HanpsHKeHWiA

LEenuTe MecTonorno- | toT MeTogoM AD ¢ KOMTMO3UTHOTO

XeHue aedekToB un
HECMIOLHOCTEN, He
BbIABNSAEMbIX APYTU-
Mun metogammn HK

MOMOLLbIO TPEHMS,
co3faBaemoro A
(Hanpumep, Tpe-
HWe NoBepxHoOCTel
paccnoeHus), AD

MaTepuana unu
netann. Mexa-
HWYecKne BOSHbI
obpasytoTed B
BWAE BCrnecka

HeaKkTuBHbIe (He pac-
npocTpaHsowuecs)
JedekTbl unu He-
CNMOLWHOCTU Henb3s
0BHapyxuThb, a
He3HauuTenbHble ge-
dpeKTbl KOHCTPYKLUK
UMW HECMIOLWHOCTM
MoryT obpasoBbiBaTb
AD. Takum obpaszom,
3Ha4YMMOCTb 06Hapy-
XEHHOro UCTOYHMKa
AD Henb3A ofiHO-
3HaYHO OLeHUTb

Wnn HenpepbiB-
Holn AD. AKTuB-
HOCTb, cuna,
WHTEHCUBHOCTb
AD koppenupyet
€ UHdopmMaumen
o npunarae-
MOI Harpyske B
npegenax OK
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lpodomxeHue mabnuubi 2

ckue gedeKTol
UMW HECMOLLHO-
CTV onpegensoT-
CA B TOM Cny4ae,
€Ccnun Ny4oK nyyei
HanpaBrneH BAOMb
JedpekTa unu
HECNMOLWHOCTH, @
Hepe3KoCTb MeHb-
We pacKkpblTus/
pasMepa gedekra
UMK HecnnoLw-
HOCTK

BaTb 4715 NOfyYeHns
LOMONHUTENbHON
MHdOpMaLmMn 1 aBTo-
MaTW4ecKoro pacrnos-
HaBaHWA gedeKToB.
B pagunockonuu
METOAbI, UCMONb3YHo-
LMe ycunuTerns 13o-
BpaxeHunsa n cuctemy
LMppOoBbLIX JETEKTOP-
HbIX PELUETOK, MOTyT
6bITb aBTOMAaTU3MPO-
BaHbl MPW B3anMO-
JevcTBumn ¢ poboToM
UK MaHWUMNYNATOPOM,
obecneynBas TeM
caMbIM BO3MOXHOCTb
ANs npoBegeHus
GbICTPOro KOHTPOMS

HeCnnoLHoCTe;
MHorga BO3MOXHO
Onarogaps undpo-
BbIM M306paXeHUam
nocrne KanMbpoBKM
Unn JONONHUTENb-
HbIM ChbeMKam
PEHTrEHOBCKUMM
fny4amMm ¢ pasHblx
HanpaBneHui

MeTog HK MpumMeHeHVe MpenmyLjecTsa OrpaHuyeHua MpepcTaBneHue MpumevaHne
pesynsraTos
KoMmnbto- | OBHapyxeHue Co3apaHue nsobpa- Heobxogum goctyn | OuwndppoaHHad |Moxet notpeboBaTth-
TepHas NoZAMNOBEPXHOCT- | KEHWIA NOMEPEYHBIX | KO BCEM CTOPOHaM KapTa KOMMbto- €Sl ocHacTKa u/unm
ToMOrpa- |HbIX 0ObEMHBIX ceveHuii OK. Mony- | OK. He oyeHb Nnog- | TepHOi TOMorpa- | 3axBaTHOE MPUCNOCo-
dus LedeKToB Unm YeHWe TPEXMEPHbIX | XOAUT ANA KOHTpons | doumn (ToMorpam- | brieHune anda getanu
HECNMOLIHOCTEN. | AaHHbIX No Aedek- OonblUMX y4acTKoB | Ma) no pacnpene-
MpepocTaBNsaeT | Tam UK HECMMOLL- unun o6LEKTOB C Bbi- | IEHWIO NIOTHOCTK
KONUYeCTBEHHBLIA | HOoCTAM. LLInpokue COKMMW OTHOLUEHUS- | UCMBITLIBAEMOTO
0OLEeMHLIV aHa- | BO3MOXHOCTM ANA MU paaMmepoB > 15 u3genus B none-
nu3 gedektoB u | o6paboTkm nsobpa- peqHOM paspese.
HECNIOLUHOCTEN, | KeHUs Bo3aMOXHOCTb Mo-
onpegensembix TyYeHUsI MOIHbIX,
Lpyrumun mMetoga- TPEXMEPHBIX KapT
Mun HK. Mogxoaut KOMMbIOTEpHOM
LNS U3MepeHus ToMoOrpadouu no
reoMeTpUYECKUX pacnpegeneHuto
XapaKTepUCTUK MMoTHOCTH ANS
LLOCTaToO4HO He-
OonblUMX feTanei
U3 KOMMO3UTHBLIX
marepuarnos
Teyeucka- |Joboii komno3nT- | MeHee HeogHO- CtommocTb ucnbiTa- | KadecTBeHHble | CyLlecTBYHOT pas-
Hue HbIA MaTepuan 3Ha4YHO B CpaBHeHUN |TenbHOro obopyfo- | mokasarenu, TNNYHbBIE METOAUKN
unu gertane, Ha C KanunnspHeIMn BaHWs Bo3pacTaeT Hanpumep NS oueHKM BonbLunx
KOTOPOM CyLLe- metogamu HK; Gonee | no Mepe yBenuyeHns | ny3bipu, umm yTeYek [CO CKOpOCTS-
CTBYeT nepenag YYBCTBUTENEHO, YeM | HEOBXOAMMON YyB- Konm4ecTBeHHble | M1 4o 1072 Ma m3 ¢!
JaBneHuns urge AS3 unu Y3K CTBUTENBHOCTU namepenms, Ha- (1071 em3 ¢ u
HeoOXo[ MO Bbl- npumep oTKIOHe- [ HeGonbLUMX yTeuek
SABNATb CKBO3HLIE HWSA geTekTopa, |[ckopocTun MeHee
U BHYTPEHHUE koTopble onpepe- | 107 Ma m3 ¢
MpoTeYKM BO3AYXa, nsitoT Hanuave, | (104 emd ¢ )]
BOZbI, NAPOB UNu MECTO, KOHLIEH-
Lpyrvix 3arpssHsto- Tpauuto unm
LLMX BELLECTB B Te- CKOPOCTb YTEYKN
YeHne pacHeTHOro BelllecTBa
cpoka cnyxosl
Paawo- OnpepeneHve PeHTreHoBckme nnex- | Heobxoaum goctyn | PacdeTHad nno- |[eTans MOXeT no-
rpadusa, |NpenmyLLecTBeH- | K1 U HeKoTopble Na- |k o6enmM cTopoHaMm Waab 1 nsmeHe- |TpeboBaTbesA nepe-
pafnocko- | Ho NoANoBepX- CTUHBI MOXHO pas- OK. B0o3MOXHO, He- | HME NMOTHOCTU | MECTUTb B PEHTTEHOB-
nms HOCTHbIX edek- | pe3aTb M MOMECTUTL | 06X0AUMO OLEHUTL | NOAMNOBEPXHOCT- | CKyto NabopaTtoputo.
TOB W HECNIIOLUHO- | NOYTK B Ntobom mecTe | yi,06cTBO JOCTY- HbIX fledhekToB U | PeHTreHorpadums ¢
CTel, HanpuMep, |Ha getanu. Undgppo- | na. HeBoamoxHo HEeCMIOLWHOCTER | MCMOMNb30BaHUeM
NMopUCTOCTb U Bble n3obpaxeHus onpegenuTb rmyou- CHWMKOB Npefycma-
BKITto4eHusA. [no- | MoxHo obpabaTbl- HY fedeKToB unu TpuBaEeT XpaHeHue

MIEHKN 1 YTUNU3aLuto
XUMUHECKUX peareH-
TOB, YTO MOXET ObITb
doporo. Lindpposele
METOAMKN (KOMIMbHO-
TepHasa paguororus,
cucteMa LndpoBbIX
LLETEKTOPHbLIX peLle-
TOK), Kak npaBuno, 6bl-
cTpee. PagnaumnoHHas
6e3onacHocTb. MNpu
paguockonuun obecne-
YeHne pagnaLoHHON
©esonacHocTh 6onee
npobrnemaTuyHo B Cry-
Yae Ucnonb3oBaHus
nepeaBMKHOIO NCTOM-
HWKa MO OTHOLLEHUIO K
JBWXEHWIO leTanu
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BKIHOUEHWIA

B ToHKuX OK,
obnagatoLmx
HW3KOW Tenno-
NPOBOAHOCTLIO,
UMEHOLLIMX HU3KYHO
oTpaxaTerbHyHo
CMocoBHOCTL/
NMOBEPXHOCTU C
BbICOKOW 13-
ny4vaTenbHon
CNoCoBHOCTHIO,

U B MaTepuanax,
KoTopble adpdpek-
TWBHO pacceusa-
HOT SHEpPruto

GbITh NofBepXKeHb
Gonee TlWaTensHOMY
KOHTpOItO

NpoW3oiTH Heobpa-
TUMOe paspyLueHune
MaTpuLbl UM BONOK-
Ha. OBHapyxeHue
JedpekTa unu He-
CNMOLWHOCTA 3aBUCUT
OT UX OpUeHTaLum
OTHOCMUTENBHO Ha-
npaBneHns NoToka
Tenna. B Gonee
TONCTbIX MaTepuanax
BO3MOXHbI TONBKO
KayeCcTBEHHble Npu-
3HaKW gedeKToB unu
HeCnmnoLHOCTEN

KOHTYpOB 0fWHa-
KOBOW TeMnepa-
Typbl (U30TEPM),
cosgaBsasi TeM
camblM Mogefnb
Tennosoro
U3Ny4YeHus, co-
OTHOCALLYrOCS

¢ fedekTamu
MOBEPXHOCTH U
NoLMOBEPXHOCTM

MeTog HK MpumeHeHne MpenmyLjecTsa OrpaHuveHus MpeacTaBneHue MpumevaHne
pesynsraTos
|lleporpa- | O6HapyxeHue XopoLuo nogxoauT Moz noBepxHOCTHEIA | HTepdeporpam- [ TpebyeTca gononHu-
dua NnoAMNoBEPXHOCT- | AN BEICOKOCKOPOCT- | AedeKT unu pas- Ma, co3faBaeMas | TernbHoe obopygo-
HbIX AedeKToB U | HOro, aBToMaTn4e- pbIB JOMKeH ObITb nyTem UsLATUS | BaHue Ans onpefe-
HECNMOLHOCTEN, | CKOro KOHTPONS B JocTtaTouHo 6onb- UNu HanoXeHWsa | MeHNs UsMeHeHnn
N3MEHEH WA B YCIOBUWSX NPOWU3BOA- | UMM, YTOObI Bbl- n3obpaxeHuii BO3HMKaOLLWX nepe-
MOJyne yrnpyroctu | cTea 3BaTb uaMepsiemyto |OK go v nocne | ruboB noBepxHOCTY,
Uy BHEMMOCKOCT- AedopmMaLuio nog HarpyxeHus, W MOSTOMY METO/ B
Hol fedopmaLmm Harpyskoii. CocTo- onpeaensas u TeM | KadecTBe Konuye-
SHAE MOBEPXHOCTHU, | CaMbIM floKanu- | CTBEHHOro
0cobeHHOo MsAH- 3y KOHUEHTpa-
LeBUTOCTb, MOXET uuu gedopma-
MellaTb Weporpadu- [ UMi
YeCKOMY KOHTPOIIo,
YTO NpegycmaTpu-
BaeT UCMONbL3oBa-
HWe peareHToB ANA
MaTupoBaHus no-
BEPXHOCTU (MCKItO-
YeHue: TepManbHas
Wweporpadus)
Name- MoxeT nc- OTHOCHTENEBHO OTaenbHble TeH- BbixofjHble B 3aBucumocTn ot
penue nonbL30BaThLCA HelOpOron, MeHee 30[aT4MKN HENb3s JaHHble uenu NCKOMOW YyBCTBMU-
nedop- AN n3aMepeHuns rPOMO3gKuUiA, ¢ Myd- [ oTkanubpoBaTk, OHW | U3MEPEHUs CO- | TENBHOCTH, YCTOW-
MaLmm cTaTu4eckon u UMM paspeLleHneM B [ HyBCTBUTENbHBI K NpoTUBMEHNA YMBOCTM K CABUTY,
AvHaMuyeckon CPaBHEHUN C IKCTEH- | BO3AENCTBUIO He- BblpaxeHsl B YYBCTBUTENLHOCTU K
Jedopmanum 30MeTpaMun (MOXKET | KenaTerbHOro WyMa | MUNMWBONLTax; [ MAMEHeHWAM Temne-
npu pacTskeHun | obecnednTb OOy | W NPOYMM UCTOYHU- | BXOAHbBIE — B paTypbl UK crabunb-
n fedopmanm TOYHOCTb MYuLLYHO KaM NorpeLuHocTy, BonkTax HOCTU MONOXEHUA
cxatus, a Takke [+ 10 % gecdopma- Hanpumep, pacLuu- MOTYT NMPUMEHATLCA
cagura, koadpdu- | Lun) peHune unu cxaTtune pasnuyHble TEH30-
LueHTa lMyaccoHa, aremMeHTa TeHsogaT- JaTyukun (Hanpwm-
nsruba n gecop- YuKa, UsMeHeHue Mep, AaTHUKK C
MaLuKn cKpyYmBa- YAEMNBHOrO 3reKTpu- nonynpoBogHUKOBON
HWA YeCKOro conpoTme- NNacTUHON, TEH30-
NeHuns, rmcTepesnc JaT4ukn ¢ meTannu-
W Mon3syvecTs B YECKUM KpernneHnem,
pesynsraTte nnoxoro TOHKOMNSEHOYHbIE WY
coefjHeHunA nonynpoBofHUKOBbIE
TEeH30aTYMKK pac-
cenBaHus)
Tepwmorpa- | O6HapyxeHue Ha- | BeicTpoe uccnego- KomMnosuTHble PacnpegeneHue |CyLlecTByeT Kak
dua pyLUeHWIA CBA3W, |BaHWe GonbLUMX MO- | MaTepuankl UMET | TeMnepaTyphbl KOHTaKTHLIW (Mpeayc-
paccrnoeHuni, BEPXHOCTEW 1 onpe- | TemnepaTtypHble rpa- | Bosgyxa us- MaTpuBaeT HaHece-
NMOPUCTOCTH, YITy- | AENEeHne y4acTKoB, HULLI, 3@ MpeaenamMmn | MepsarT NyTem HWe NoKpbLITKA), Tak
GneHuii, TpeLmnH, |KoTopble AOMKHbI KOTOPLIX MOXET oTobpaxeHuns 1 BeCKOHTaKTHEbIA

MmeTod (OCHOBbIBAET-
¢ Ha obHapyxeHun
WHpaKkpacHoro
U3Ny4YeHUs YepHOro
Tena). Tepmorpa-
s GeiBaeT Nubo
naccuBHOK, NMbo
aKTUBHOW; akTWBHaA
TepMorpadus MoxeT
nogpasgensTscs Ha
UMNYMbCHYIO UK
CUHXPOHU3MpYyeMyto




FOCT P 56787—2015

OkoHYaHue mabnuupbi 2

MeTog HK MpumMeHeHVe MpenmyLjecTsa OrpaHuyeHua MpepcTaBneHue MpumevaHne
pesynsraTos
Ynerpa- OGHapyxeHune OG6HapyxeHue nog- |Heobxoguma oT- JedexTrbl n BoamoxHoe yaep-
3BYKOBOW | MOAMNOBEPXHOCT- | MOBEPXHOCTHLIX HOCUTENLHO NS0CKas | HECNNOLWHOCTU | KaHWUE XUAKOCTY;
KOHTPOMb | HbIX fedeKToB JedeKToB Unu He- W rmagkasn nosepx- cpasy xe 3a- BO3MOXHO€E BMNUTLI-
(Y3K) WNW HECNIOLWHO- | CNNOLWHOCTENR, B TOM |HOCTb. TUN MaTepu- | NUCLIBAOT Ha BaHWe XXUAKOCTN B
cTei. CyLlecTBYET [uncne NopucTocTy, ana MoXeT BMuATb aMNNUTYAHBIX nopucTLie MaTepua-
[Ba OCHOBHbIX BKITHOMEHMWIA 1 pac- Ha BO3MOXHOCTb n3obpaKeHUAxX  |nbl, Kak, Hanpumep,
MeTofa: aX0-UM- | CrIoeHUi KOHTponA KOMMO3UTHEIE MaTe-
NynbCHBIA MeToq, puansl. CyllecTBytoT
AN KOHTponsA ¢ MHOMOYUCIEHHbIe
OfHOI CTOPOHEI MeTOAbl, OCHOBaHHbIE
OK v TeHeBoM Ha UCMonb3oBaHUK
MeTod ANSA KOH- NPOAONbHLIX, NO-
Tpons ¢ 4OCTyNoMm nepeyHbIX Uniu no-
K ABYM CTOpOHaM BEPXHOCTHbLIX BOSH.
OK 3aTyxaHue B [TMK
MOXeET ObITb CpaBHU-
TenbHo
BbLICOKMM B CpaBHe-
HUW C MeTannnyecku-
MU U3ennamm
Buayanb- |BbisBneHue HuskosaTpaTHbIN Heobxoauma nuuma | dedekThl 1 MoxHo obHapy-
HO-U3- JedpekToB Ha meTog. ObHapyxe- nNpsiMOiA BUAUMOCTW | HECNMOLWIHOCTU | XUTb AedeKTbl Unn
Mepu- ocMaTpuBaeMblX | HUE MOBEPXHOCTHbIX cpasy xe 3a- HEeCnMnoLWHOCTH Ha
TeNbHEIA | NOBEPXHOCTAX JedeKToB Unu He- NUCLIBaIOT B CO- | BHYTPEHHEM Ana-
KOHTpOSb CNIOLUHOCTEN, BKIO- OTBETCTBYIOLLYIO |MeTpe, ecrit MOXHO
Yas paccroeHus, JOKYMeHTauulo | BCTaBUTb LeHTpanb-
paspbiBbl BOMOKOH Nno NPOBEAEHNIO | HbIi NPOBOAHUK U
W yoapHble NoBpex- KOHTpons, nHo- | obecneunTb focTa-
JeHuns roa genarot TOUHBIA aneKkTpude-
doTorpadpuu CKWI KOHTaKT

5 AkKycTuueckasi aMmuccus

5.1 O6wue ceBeaeHunn

5.1.1 MeToa aKkyCcTu4eckoin ammccum (AD) OTHOCUTCA K naccuBHbIM MeTogam HK.
MeToa OCHOBaH Ha perucTpayumn ynpyrux BosiH, BO3HMKaOLWMX B pesynbrate AS. 3T0 ABNEHUE COCTOUT
B 06pa3oBaHMmM aKyCTUYECKMUX BOJTH NMPU AUHAMUYECKON BHYTPEHHEN NOKANbHO NEPECTPONKE CTPYKTYPbl Ma-
Tepuana OK. Akyctuueckune (06bIMHO YNBTPA3BYKOBLIE) BOMHbI BO3HMKAIOT B MPOLIECCE NOABMEHUSA U PA3BUTUSA
TpewmH B OK. KpaTkne ceeaeHust 0 Metoae npueeaeHsl B Tabnuue 3.



rOCT P 56787—2015

Tabnunya 3 — KpaTtkue cBegeHunda o6 AD

MpumeHeHne MpuHumMn MpenmMyLyecTBa HepgoctaTtku MpepcTaBneHue
JencTBus pesyneraToB
OueHKa CTPYKTYPHOWN LIENOCTHOCTH Jatunkn AS OncTtaHumoHHbil | HeobxoaumocTb Oatunkn AD
Tpybonposogos., Tpyd, pezepeyapoB | NMOgKIIOYMEHbl | M MOCTOSAHHLIN BHELLHero Bosfen- oTcrnexueatoT
¥ COCYA 0B Nnof AaBrieHnem u3 nonu- | k obpasuy MOHUTOPUHI CTBMA Ha uccnepye- KpaTkoBpeMeH-
MEPHOro KOMMO3UTHOro MaTepuana | Ana noncka BCero obpasua Mblii 0BBEKT. Hble cUrHarbl,
(MK). JedekTHbIX B pearibHOM Bbl3BaHHbIE B 00-
30H BO Bpems | BpeMeHu. HeakTuBHble (He- pasue, noasep-
KoHTponb KadecTBa NpousBOACTBA U | NPUMEHEHUS paclmpstoLmecs) raeMom Bo3fei-
N3roTOBMNEHUS. BHELLHero Onpepfenexne fedekTsl He MoryT cteuto. OTCyT-
BO3AEWCTBUA | poCTa aKTUBHEIX | OblTb OBHapyXeHbI. CTBWE CUrHarnos
[MpoBepka Ha repMeTUYHOCTL Nnocne | (MexaHude- JedpexToB. AB MoxeT 6bITb
npounssofcTea. MoXeT ncnons3o- CKoro, TepMu- HeponycTuMel nocTo- | nokasaTtenem
BaTbCA B Ka4yecTBe ankTepHaTUBHO- | Yeckoro unu OB6HapyxeHune POHHWE LLYMBI. CTPYKTYPHON
ro MeTofa Npu Te4enckaHum. JaBreHus). JedpekToB, He- yenoctHocTH MK
[MonoxeHne JOCTYNHbIX AN MpeobpasoBarenu C apyroii cTopo-
MeprofnyHecKnii MOHUTOPUHI NPo- onpepens- obHapyxeHus JOIMKHbI BbITh pas- Hbl, NpK o6Hapy-
6GrneMHbIX 30H NpW aKcnyaTayum. eTecA nyTem WHBLIMW METO- MeLLEeHbl Ha TeCTUPY- | XEHWW cUrHanos
TpuaHry- LaMun Hepas- emoii yacTu obpasua. [ AD MOXHO roso-
MMOCTOAHHLIA MOHUTOPUHT CTPYKTY- NALMKN Unu pyLaroLero pyTbL 0 Hanu4uu
pbl B pexume pearnsHOro BpeMeHu MeToAamu KOHTpOns. YacTo Heobxogumo hedekTa
(MOHUTOPWHI COCTOSAHUSA). 30HanbLHowW UCMons30BaHne NHbIX
nokauuu Mcnonb3oBaHWe | cpefcTB HepaspyLia-
OueHka aAreaBHOR cLUEnku. LNs NpoBepku toLLiero KOHTpons Ans
Ha repmeTuny- onpefeneHnsa xapak-
MOHWUTOPUHI pocTa TPELLKT. HOCTb TEPUCTUK AedpeKToB
Mouck n onpeperneHne mectopacno-
TIOXEHWA MpoTeYeK

5.1.2 Ona obHapy>keHust BONMH AD, 06pasyloLmMxcs B pesynsrarte npunaraeMon BHELLHEN MeXaHU4YeCKOn
(cxatue, KpydeHUe U T. 4.) Unu TENJSTOBOW Harpy3ku, UCNONb3YLOT cneyunanbHble gatynku (npeobpasosarenmu).

Hatynkn coeanHersl ¢ OK npu NOMOLUM KOHTAKTHOM XMAKOCTU UIM C MOMOLLBIO CneyunanbHbIX COCTaBOB
Ha OCHOBE 3MOKCUAHBLIX CMOST UNU APYrMX KNesAwmux cMecein. BeIXoQHOW curHan oT gartynka yCUMBaeTCa u
PUNLETPYETCA ANA YCTPaAHEHUA HexenaTternbHbIX YacToT. 3aTeM YCNOBHbIW curHan A3 npoxoauT oundpoBKY
U pasgensieTca Ha AUCKPETHbIE MakeTbl konebaHui. C nomoLbo uucpoBor 06paboTkn curHana STu NakeTbl
nNpeobpasyloTCcs B YaCTOTHO-BPEMEHHbIE XapPakTEPUCTUKK, KOTOPbLIE ONUCLIBAKOT POPMY KonebaHui, pasMmep
W 4YacCTOTHbIE COCTaBNALWMUE. DTU XapakTEPUCTUKN MOTYT ObITb MPOaHaNM3mpoBaHbl COBMECTHO C MOMOLLBIO
UCKYCCTBEHHOIO UHTENNEKTA, pacno3HaBaHmsa 00pa3oB u/unu MeTogaMmn HEMPOHHLIX CETEN C Lenblo oTaene-
HUA UCTUHHBLIX UCTOYHUKOB A3 OT LymMa.

B cny4ae, korga HeCKOMNbKO AAaTYUKOB PETUCTPUPYIOT OAWH W TOT ke curHan A3, MECTONOMNOXEHUe UC-
TOYHMKA 9TOr0 CUrHama MOXHO OMpedenuTb C MOMOLUBIO aHanu3a BPEMEHM npuxoda curHanos. B cnyyae,
KOra HECKOJIbKO UCTOMHMKOB CUrHanoB ASD pacnonoXkeHbl OfM3Ko Apyr K Apyry, OHM oBpa3syioT rpynny cobbl-
TWUIA, YKa3bIBAIOLLYIO HA HEMPEPbLIBHYIO aKTUBHOCTb, KOTOPAas CIYXWT NPU3HAKOM aKTMBHO pa3BMBAIOLLErocs
MCTOYHUKA. TOMUMO cUrHanoB AQD, BbI3BaHHbIX POCTOM AedIEKTOB MU HECMNIOLHOCTEN, CUrHanbl AS MOryT
TakKke BO3HUKATL B pesynbrare CyllecTBOBaHMA Aed)EKTOB UMM HECNITOWHOCTEN, KOTOPbLIE HE pa3BMBaIOTCA
(HanpuMep, Tpywmecsa apyr o gpyra paccrnoeHus Bo Bpems copoca aBneHus u3 cocyaa BbICOKOTO 4aBMneHus).

5.1.3 CurHanbl AD genaTcsa Ha ABAa OCHOBHbIX TUNA:

- HENpepbIBHAA 3MUCCUA — KonebaHms ¢ OTHOCMTENbHO ManbIMU amnaUTyAaM1 U LUMPOKUM YaCTOTHBIM
CMEKTPOM, BEPXHASA rpaHuua Kkotoporo gocrturaet 30 Mlu;

- 9MMCCUS AUCKPETHOIO TUNa — NOCNEef0BaTeNbHOCTE KOPOTKUX UMMYNBCOB CIIOXHON (POPMBI C KPYTbIM
dPOHTOM U ropasao DonbLUIMMKU aMNIMTyaamMu.

5.2 MNMpumeHeHne

5.2.1 A3 B cootBetctBUN ¢ FTOCT P CO 12716 — TepMUH, UCMONb3YEMbIA ANA ONUCAHUA KpPaTKo-
BPEMEHHbIX BOJSIH HAMPSXKEHMA HWXE Npegena ynpyroctu, Npou3BOAMMBIX B TBEPAbIX Tenax B pesynerare
NPUIOXKEHHOTO HanpshkeHusA. MNpuknagbiBaEMOE HaNPSHXKEHUE MOXKET BKMOYaTh B cebs1 MEXaHUYECKME CUTbI

7
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(pacTaKeHue, cxaTue UNu KpyvyeHue), BHyTPEeHHeE AaBrieHne unu TeMmnepartypHoe Bo3gencramne (Hacto mMo-
XKET ObITb JOCTUTHYTO NPU NOMOLLM TEMNOBON NyLukK). MNpuknaabiBaemoe Kk OK Hanps)keHUe MOXET BbITb Kpa-
TKOBPEMEHHBLIM, AOSITOBPEMEHHBLIM, CIyYaWHbIM UMM LUMKINYHBIM. Ero naMepsitor napannenbHO M3MEpPEHUIo
aKTUBHOCTU AD.

5.2.2 BornHbl HanpsbkeHna AD NpoU3BOAATCS NyTeM ObICTPOro BbIOpOCa SHepruun B npeaenax marepuana
13 NoKanu3oBaHHOro UCTOYHUKA. CurHan A3, NONYYEHHbIN B NONMMMEPHOM KOMNO3UTHOM Matepuane, 4acrto
COCTOMT W3 HEMPEPLIBHOW U AUCKPETHOU AD.

5.2.3 ObopyaoeaHue AD perucTpupyer KpaTkOBPEMEHHbIE BOMHbI HANPSXKEHUS HUXKE Mpeaena ynpyro-
CTM, NPOU3BEAEHHbIE NPUMNOXKEHHBIM HAMPSXKEHMEM UM NOCNEAYIOWMM OCrabneHnemM HanpsHKeHUs B KOMMO-
3UTHOM MaTtepuane unu getanu. BonHbl HaNps>kKeHUA NPOTeKaloT B BUAE MMNySbCa UKW HenpepbiBHOW AD.
AKTMBHOCTb A3, MHTEHCMBHOCTb U >KECTKOCTb, KOPPENUPOBAHHBLIE C NMPUITOXKEHHBIM HANPSKEHWEM, AAKOT UH-
dopmaumio o gerpagaumm OK. OTCyTCTBME aKTUBHOCTU AD 03HaYaeT OTcyTcTBUE AedhekTOB (MCTOYHMKOB AD),
B TO BPEMS Kak 00nbLuas akTUBHOCTb AD YKa3bIBAET HA MX MPUCYTCTBUE. ICTOMHKK ONpeaenaeTca TpuaHryns-
umen unu MetTogamu 30HanbLHOM fioKauuu.

5.2.4 B MK curHanbl A3 reHepupytoTcsi BbIBpPOCOM yNpyron SHeprumM B Xo4e Takux NpoLecCoB, Kak pac-
TPEeCKUBaHWE MaTPULbl, UM PA3PbLIBOB MITM pacLUenneHns BONOKOH. HeobpaTtumMeie BA3KOyNpyrme npoLeccehbl,
Takne Kak obpasoBaHue TpeLMH amopdHbIX maTtpuy unu aedopmauus (Heobparumasa) mMarpuubl UK BO-
MNOKHa, He OBHapyXMBAKTCA NPU HOPMAarbHbLIX YCIOBUAX C MCMOMb30BAHUEM LUMPOKO PacnpOCTPaHEHHOro
obopygoBaHus AD.

5.2.5 Poxxgarowmecs Ha noBepxHOCTU pasaena uctodHukn A3 B MK Bkniovatotr B ceba paccrnoeHne ma-
TPULbl U BOSTOKOH, NOCNEAYIOLLMIA OTKA3 BOMTOKOH M OTKINEUBAHUE CIOEB APYr OT Apyra.

5.2.6 A3 B K Takke MOXET ObITb NPOU3BEAEHA APYTMMU aKyCTUYECKUMU UCTOMHUKAMMU, HE CBSI3AHHBIMU
HanpsAMyio ¢ MaTpuLEn UM BONTOKHOM. Takme MCTOYHMKM BKITHOYAIOT YTEUKY ra3a Uim XXUAKOCTU Yepes Tpewu-
Hy, OTBEPCTUE, Pa3pbiB YNIOTHEHUA UK ApP. (HAaNnpUMep, B KOMNO3MTHON 000MOYKe COCYAOB BLICOKOTO AaBne-
HKUSA), a TaKKe B pe3ynbrarte NnepemeLleHns Unu noTepu Aetanen unu Yacten getanen (Hanpumep, gedekTol
pe3bbbl B COBPaHHbIX KOMMNO3UTHBLIX CUCTEMAX TPYOONPOBOAOB).

5.2.7 Y GonblmHCTBA curHanoB A3, ucnonb3yembix B HK, Habniogaotca 4actoTel mexay 20 kly u
1 MIY. YpoBeHb U amnnuTyay curHanoB AD OTMeYaloT U KOPPENUPYIOT CO CTPYKTYPOW UKW XapakTepucTu-
kamu OK. Hanbonee Hu3kue n BbICOKME YaCTOTbl OTPUNBETPOBLIBAIOT C LIENbIO U3bexarb UHTepdepeHLnii oT
HexenarenbHbIX MCTOYHUKOB LUYMa, TAKUX KaK MEXaHWYeCcKkne BUbpaumm unu LWymbl, reHepupyemMble 3MeKTpo-
obopyaOBaHUEM.

5.2.8 OCHOBHblE (PYHKLUMM CUCTEMbI KOHTPONA METOAOM AJD 3aKNOYeHbl B 0BHApyXeHuW, nokanusauuu
n Knaccudukauum MCToMHUKOB AJ. [na nocneayrolen OUEHKU NOBPEXAEHUA, 0OHAPY>XXEHHbIX B NOKaNM30-
BaHHOW 30HE UCTOYHUKA AD, NpUMeHAIIOT gpyrue metoabl HK, Hanpumep, BudyanbHbIi, YyNLTPa3BYKOBOW W Ap.

5.3 MpeumywecTsa u 06NaCTb NPUMEHEHUs

AD ncnonb3yercsa AN OLUEHKU CTPYKTYPHON LIENOCTHOCTU KOMMNO3UTHBIX TPYO, NnaTpyOKOB, pe3epByapos,
COCYZ0B BbICOKOTO AABMEHUA U APYIMX KOMNO3UTHBLIX AeTanein. Bo3mMOXXHO AMCTAHUMOHHOE HabMnaeHne u
HabniogeHne B pexkuMe peanbHOro BpeMeHu. HegoctynHele AedekTbl U HEOAHOPOAHOCTU MOTYT ObITb HE
TONbKO ODHAapPY>XeHbI, HO U OMNpeAeneHo UX MECTONOMNOXeHue. B gononHeHne Kk oBHapyxeHuto aedeKkToB U
HECNNOLWHOCTEN AD MOXET UCMOMNb30BaThCA ANsl 0OHAPYXXEHUS yTeuek, Kak anbTrepHaTtuBa Ted4enckaHumio. A9
MOXET ObITb MCMONb30BaHa AMS OLEHKW KadecTBa NPOW3BOACTBEHHLIX MPOLECCOB C MCNOMb30BaHMEM 00-
pa3uoB unu kak 100 % KOHTPOMNb NPU NPUNOXEHUU HANPSXEHUSA B NpoLecce Npou3BoACTBa (Hanpumep, Ha-
cnamBaHue, obMOTKa, NPeccoBaHme, ByJIKaHU3aums u T. 4.), UCMbITAHUIA Ha TEPMETMYHOCTb MOCNE 3aBepLue-
HWUS NPOM3BOACTBA MYTEM KOHTPOMS UHTEPECYIOWMX 00NnacTen UM y4acTKkoOB, Bbi3biBaKOLMX OECNOKONCTBO,
1 NOBTOPHOWM NPOBEPKU B COOTBETCTBMU C MHTEPBanamm o00Cny>xuBaHus. AD XOpOLIO NMOAXOAUT AN OLEHKU
LLeNOCTHOCTM KNeeBbIX COEAUHEHUIA M KOHTPONSA pocTa TpeLuH. Mo cpaBHeHuto ¢ gpyrumu metogamu HK A3
UMEET CrieayoLme NpenmMyLLecTBa:;

5.3.1 C nomoLLbi0o AD BO3MOXHO OBHAPYXUTb W NOKanU30BaTb AedEKTbl U HECMNOLIHOCTU Ha PaccTos-
HUK OT gatumkoB A3 6e3 nx nepemelleHus no nosepxHoctu OK.

5.3.2 BoamoxHOCTb npoeedeHunsa HK B pexkume peanbHOro BpeMeHM.

5.3.3 MeToa o4eHb YyBCTBUTEMNEH K pacTyLUMM (pasBuBatommMcs) aedektam.

5.3.4 C nomoLbio AD BO3MOXKHO 0BHapykeHUe AedEKTOB U HECNIOLUHOCTEN, KOTOPble He OBHapyXuBa-
totca apyrumum metogammu HK.

5.3.5 MoxeT ncnonb3oBaTbCca ANA TEYEUCKaHUA COCYA0B BLICOKOIO AaBfeHMS NOCKE UX NPOU3BOACTBA
U B NpOLECcCe KcnnyaTayuu.

8
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5.4 OrpaHuyeHus

5.4.1 OK HeobOXxoauMO noaBepratb BO3AENCTBUIO HANPSXKEHUS.

5.4.2 NledekTbl U HECNNOLUHOCTU, HE TEHEPUPYIOLLIME curHanbl AD, He 0BHapyxMBatoTcs. B TO ke Bpems
He3HauuTeNbHble AedeKTbl U HECMIOLHOCTM MOTYT SABASATLCA UCTOMHMKAMKU AD. Takum 00paszomM, 04HO3HAYHO
OLEHUTb CTEeNEeHb ONACHOCTU OBHAPYXXEHHOTO UCTOYHMKA AD HENb3s.

5.4.3 Heobxoauma dounbrpaumusi NOCTOPOHHUX LUYMOB.

5.4.4 Metoa TpebyeT pasMmeLleHnsa AaT4MKOB Ha noBepxHocTu OK.

5.5 HK metogom AD

Ocywecmenaemcs ¢ UCofb30saHUeM MemoOuK KOHMPOIIA, MexXHON02U4ecKUx pekomeHdlayul, npo-
U3800CMBEHHbIX UHCMPYKUUU, pyKogoOsaLUX MEeXHUYECKUX Mamepuarnos, 8 Komopbix 0aromces PeKoMeH-
dayuu no ucnone3yemMomy obopydoeaHuro (npubopbl, npeobpasosamenu u m. 0.), onuckleardMcs Mnpo-
uedypsbi Hacmpoliku 3mozo obopydosarus, rnopadGok nposederHus KOHmMpPoOnsa u 06pabomku rnony4eHHbIX
pesynbmamos.

5.6 NeomeTpusa u pasmepbl

5.6.1 TeomeTpuyeckue 0cobeHHOCTH U pasmepbl OK MOryT cTatb NPUYNHOW ocnabneHusa curHana Ad.

5.6.2 B kpynHorabaputHbix OK MOXHO NOMYyYUTb CYLLIECTBEHHYIO SKOHOMWIO SHEPrnu, UCNONb3ysa YvyB-
CTBUTESILHBIE ANIEMEHTbI C UHTETPUPOBAHHBIMU NPEAYCUSNTUTENAMU, YCTPAHMB TEM CaMblM NOTPEOHOCTL B NOA-
KJIIOYEHMIN OTAENbHLIX NPeaycunuTenen.

5.6.3 Tak Kak KOMNO3UTHbIE MaTepuarbl ABMAAKOTCA aHU30TPOMHLIMU U 3a4aCTYI0 UMEIOT NEPEMEHHYIO
TONWWMHY, ocrabneHme curHanoB AD MOXET OTNMYATLCA B PA3NUYHbIX YACTSX KOMNO3UTA.

5.7 TexHuka 6e30nacHOCTU

Mpu HK cocynoB BLICOKOTO AaBNEHUS AOIMKHbI BbITh BbINOMHEHLI BCe TpeGoBaHUA TexHUKU BesonacHo-
CTW, yCTaHaBMUBAEMbIE AN UCMbITAHWIA JAHHOTO BUAA.

5.8 KanubpoBka u ctaHgapTusaumsa

5.8.1 Heobxoanmo npoBeaeHME Mepuoanyveckon MOBEPKM U KanMBpPOBKM MCMOMb3yemMoro obopyaoBa-
Hua A3.

5.8.2 Heobxoauma exkegHeBHasi NPOBEPKA BCEX ANEKTPOHHbIX CUCTEM 0BopyaoBaHua AJ. Mpu nposep-
Ke HeobxoAuMO UCMONb30BaTh reHepaTop POPMbI BOSTHBI.

5.8.3 Heobxoamma exxegHeBHas NpOBEPKa YyBCTBUTENbHbIX MEMEHTOB AaT4nkoB AD. Heobxoanmo 3a-
NMUCbIBaTb MAKCMMAIbHYK aMNinTyay M YPOBEHb SMEKTPUYECKMX LymMOB. Heobxoanmo 3aMeHuTb YyBCTBU-
TENbHbIE ANEMEHThI, UMEIOLLME 3HAYEHUA MAKCUMATbHBIX aMMNMTYA U YPOBHENR 3MEKTPUYECKNX LUYMOB BbILLIE
cpeaHux.

6 PagvauuoHHbIe meToabl

6.1 O6wue ceeageHun

6.1.1 PagnauynoHHble Metoabl HK oCHOBaHbI Ha perucrpauun U aHanuse npoHukaiowero ckeoss OK
noHuaunpyowero nanydyenusa. ana koutpona OK u3s MK ncnonb3yloT peHTreHOBCKOE M3nyvyeHne, no3ponaouiee
BbISABUTb AedeKTbl, pacnonoXeHHbIE Kak BHYTPU, TAK U HA €ro NOBEpPXHOCTU. [epBUYHBIM MH(POPMATUBHBIM
napamMeTpoM SBASIETCA 9KCMO3ULMOHHAS A03a U3NYYEHUA, BENUYMHA KOTOPOM B MeCTax AeDEKTOB OTnmM4yaeT-
Cs1 OT SKCMO3ULMOHHOI A03bl B 6e3aedekTHbix 30Hax OK.

Kpatkne ceeageHus o MeToae npueeaeHsl B Tabnuue 4.
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Tabnuya 4 — KpaTtkoe onucaHue peHTreHorpadpum

MNpumeHeHne

MpuHUMn
nencTema

MpenmyLjecTsa

Hepoctatku

MpeacTaBneHve
pesynsraToB

Wcenonbsytot ans
oBHapyeHnsa BHY-
TPEHHUX HEOAHO-
POLHOCTEW, TaKnx
KaK TpeLLMHbI, BKIO-
YeHUs, MOPUCTOCTb,
HepaBHOMMOTHOCTb
marepuwana, HepaB-
HOMEPHOCTb yKnag-
KW 3anofHUTENS 1

T. 4., Koraa rnaBHas
ocb AiehekTa unm
HeCMMOLHOCTW pac-
nonoXeHa naparn-
nenbHO Nagatoemy
Ny4Ky PeHTreHoB-
CKUX JTyYen.

JononHutensHas
NHopMaLmsa:
MoxeT adppekTnBHO
NCMonbL30BaTheA
NS oGHapyxeHus
WHOPOAHBIX BKITHO-
YeHui.

Wcenonbsytot ans
obHapyxeHus
JedpekToB, KOTO-
pble pacrnonoxeHsbl
B HanpasneHuu
nagaroLlero nany-
YEeHUS U TOMLMHa
KOTOpEIX COCTaBnsaeT
He MeHee 1—2 % oT
TONLWUHBI uccnepye-
MOro obbekTa.

TpeLunHbl MOXHO
0BHapyXUTb TONBKO
npw ycrnosuu

MX napannensHo-
ro pacrosoxXeHns
OTHOCUTENEBHO
najaroLlero ny4yka
PEHTreHOBCKMX
ny4ei, packpbiTuem
He MeHee 0,1 MM 1
rmybuHe He MeHee
2 % OT TONLWMHBI
uceneagyemoro obb-
ekTa

Mexay kaTogom u
aHOAOM MpUKNagblBaKOT
BbICOKOE HanpspKeHne
3NeKTPUYEeCcKoro 3apsaa.
OneKTpOHbI, UMUTUPO-
BaHHble C KaToga, yCcKo-
pAOTCA Yepes BakyyMm K
NOMNOXWUTENbHO 3aps-
XeHHOMY aHogy. Touka,
B KOTOPOI 3MeKTPOHbI
6ombapampytoT aHog,
M3roToBfIEHa U3 MaTepu-
ana BbICOKOW MNOTHOCTM
(Hanpumep, Bonbtpama
unu meaun). Korga ny4yok
3NeKTPOHOB nonagaeT
Ha aHog, bbicTpoe 3a-
MeASIeHNe 3MeKTPOHOB
NPUBOLWT K reHepupo-
BaHMWIO PEHTTEHOBCKOro
U3MyYeHus.

KonudecTso npoliea-
LLEro M3ny4eHus Yepes
fetanb, 3aBUCWT OT
SHeprun peHTreHOBCKOro
U3MyYeHUs], TOMLWWHbI

W NMOTHOCTU o6beKTa
KOHTpONS.
PeHTreHoBcKOE M3nyye-
HWe, npollefluee Yyepes
OK 1 ocnabneHHoe um,
dopmMupyeTca B pagua-
LMOHHOe n3obpaxeHue,
KoTopoe fanee nocpea-
CTBOM paguorpaduye-
CKOI MneHkn npeobpa3sy-
€TCcH B ONMTUYECKoe.

Ha peHTreHoBCKOM
CHUMKe gedeKTbl N30-
Gpaxatotca B BUAeE
nokarbHbIX 30H, On-
TUYecKas nioTHOCTb
KOTOpbIX OTNNYaeTcs oT
ONMTUYECKON NNIOTHOCTK
POHOBLIX Y4aCTKOB.
Onsa nonuMepHbIX KOM-
NO3UTHBIX MaTepuanos
¥ KOMMOHEHTOB, Kak
npaBumo, UCMob3yeTcs
MSArKOe PEHTreHOBCKOe
M3fy4YeHne MOLLHOCTbIO
nopsagka 50 kB

Ob6Lne cBefeHus:

Paguorpacu-
YECKYIO MIEHKY
MOXHO BbIpesaTb
U pa3MecTUTb
NpaKkTU4ecKn B
ntoboM mecTe Ha
YacTu Unu BHyTpH
obbekTa.

JononHuTenbHas
WHopMaLus:
ObecneynBaer
KOHTPOSb BCEro
obbema obbekTa
KOHTpOnS.

OHepruto peHTre-
HOBCKOIO M3ny-
YeHus (NpoHuKa-
toLyto cnocob-
HOCTb) MOXHO
perynupoBsaTb
nyTeM U3MeHeHuns
YCKOPSIIOLLEro Ha-
NPsPKEHUS.

Bblcokas 4vyB-
CTBUTENbLHOCTb

K U13MEHEeHUsM B
TOMLWWHE 1 NNOT-

HOCTU MaTepkhana.

ObecneynBaer
MPOCTYO UH-
TepnpeTayuto 1
LOKYMeHTUpoBa-
HWe pesyrkTaToB
KOHTpOnsi.

MoxeT nepeBo-
AnTbesa B Lud-
poByto popMy ¢
NpUMeHeHWeM co-
OTBETCTBYIOLLEro
obopygoBaHua

ObLune ceefeHus:

B uenom He yyBCTBUTE-
NeH K MeflkuM noBepx-
HOCTHbLIM TpeLLMHaMm, 3a
UCKINIOYEHWEM ngeanbHbIX
YyCNoBUIA.

JononHutensHasn nHdop-
Maums:

MpUMeHeHWe NoHU3MpYto-
Liero nanyyeHus Tpebyet
065a3aTenbHOro N HeyKkoc-
HWTENBHOrO BLINONHEHWSA
HOPM pajunaLoHHOA
©esonacHocTu.

B ngeane koHTponb gon-
XeH NpoBOAMTCA B CrieLm-
ann3npoBaHHbIX Kamepax
(Bokcax), UcKroHarLLux
BO3JEWCTBUE peHTre-
HOBCKOIO U3Ny4yeHusi Ha
Yenoseka.

TpyAaHO NonyynTb gocTa-
TOUHYI0 BenuynHy (2 %
unu Bonee) KOHTpacTa
npu HebonbLUOR pas-
HUue B KoadhpuymneHTe
ocnabneHnsa matpuupsl 1
sanonHuTena B MK

Hoctyn Heobxoaum k obe-
UM CTOpOHaM Uccrnegye-
Moro obbekTa.

MnockocTb TpeLynHEI
JomKHa BbITb NOYTK
napannensHon nyyky
PEHTTEHOBCKUX Ny4ei,
4YTOOLI €€ MOXHO BbINO
0BHapyXuTb.

He 4yBcTBUTENEH K pac-
CITOEHUSAM, HENPOKIEAM.

Bonbluas TpyaoeMKkocTb
KOHTpOns, a Takke Heob-
XOAUMOCTb MPUMEHEHUS
peakT1BOB AN NPOSBKU U1
dmKecUpoBaHua paguorpa-
PUYECKOi NIEeHKN

Ob6Lwme cBege-
HUS:
BbIsiBMeHHbIe
HeoAHopoA-
HOCTMW UK
HECMIOWHOCTM
nsobpaxatorcs,
Kak npasuio,

B HaTyparb-
HYIO BENMUYUHY.
HeBO3MOXHO
onpegennuTe
rny6uHy 3ane-
raHWsi HeogHo-
pPOLHOCTM WIn
LedekTa 6e3
JononHuTenb-
HOro peHTre-
HoBCKOro 06-
CrejoBaHus co
BCEX CTOPOH.

HononHutens-
Has UHopma-
ums:

my6uHy
3aneraHus He-
04 HOPOAHOCTU
unu gedekta
MOXHO onpe-
JenuTb nyTem
BbIMOSTHEHNSA
JononHuTenb-
HbIX «Maparn-
NaKkCHbIX»
PEHTITeHOBCKMX
CHWMKOB

10
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6.2 MNMpumeHeHune

6.2.1 B pagnauyunoHHon gedexkrockonun metoabl HK onpegenets!:

- M3nyyeHuem (PEHTreHOBCKOE, raMma-, 6eTa-, HEWTPOHHOE U AP. BUAbI U3MYYEHUS);

- AeTekTopoM (paguorpadyuyeckas nrneHka, CUMHTUNNALMOHHbIA MOHOKPUCTANM, MOHM3auUOHHas Kame-
pau ap.).

Ona kouTpona nzgenuin us MNK Hanbonee apdheKkTUBHLIM ABNSAETCA PEHTreHorpadu4eCckuin MeToA.

6.2.2 PeHTreHorpacuyeckuii Mmetog

PeHTreHoBCKOE n3ny4veHue, npowealiee Yepes OK, ocnabneHHoe um, hopMupyeTcs B pagmaLunoHHOe
n3obpaxkeHue, KOTOpoe Janee NoCpeacTBOM paguorpaddMyeckon NneHku npeobpasyerca B ONTUYECKOE.

OcnabneHne peHTreHOBCKOro MUany4eHus marepuanom OK 3aBUCUT OT €ro dHepruu, TonwmHbl OK u
nnotHocTu MK, 13 KOTOPOro OH U3roToBneH. Mpu MCNONbL30BaHUM COBPEMEHHOTO 000PYA0BAHUA MOXHO Bbl-
ABWUTb HECMITOLIHOCTU, Pa3Mepbl KOTOPbIX B HAMPAaBeHUU OCK My4Ka U3NyYeHus OocTaBnatotr ot 1 go 2 % u
6onee OT TonwmMHbl OK. Ha peHTreHOBCKOM CHUMKE AedhekTbl n306paxatoTca B BUAE NOKanbHbIX 30H, ONTUYeE-
CKas MIOTHOCTb KOTOPbIX OTAIMYAETCA OT ONTUYECKON MIOTHOCTM POHOBBLIX YHACTKOB.

6.3 MpeunmywecTBa n 006NacTb NPUMEHEHUA

6.3.1 JedexTtsl B 'K

Mo ceoum pasmepam U KoHurypaumm gedekTbl Aendrca Ha ABe rpynnbl; 00beMHbIE U MIIOCKOCTHELIE.
ODbeMHble edeKTbl OTINYALOTCA TEM, YTO UX PA3MEPbI BO BCEX HAMPABEHUAX UMEIOT O4MH MOPSAAO0K, Y NSo-
CKOCTHbIX ed)EKTOB OAMH pasMep OTNMYAETCH OT ABYX APYTMX HA NOPAAoK u bonee.

Mo huanyeckon cyLHOCTU pasnuyatoT TUMbl 4epekToB:

- paccroeHns mexay BONOKHOM U MaTpuuen (NNOCKOCTHON AedyekT);

- yoapHble U yCTanoCTHblE NOBPeXAeHMS (NNOCKOCTHON AedhekT);

- NPOU3BOACTBEHHbIE AEPEKTbI NN HECMMNOLLUHOCTM (MNOCKOCTHOM NGO 06beMHbIN AedEKT);

- NYCTOTbI, NOPUCTOCTb, MHOPOAHBbIE BKMIOYEHUA (0ObEMHbIN AedEKT);

- OpueHTauUmMs BOMOKOH (NNOCKOCTHON aedekT);

- pa3pbIB BONMOKOH (NMOCKOCTHON AeheKT);

- UBMEHEeHUEe cocTaBa CBA3YLIEro (MMOCKOCTHON N0 06beMHBbIN AedekT);

- TpewmHbl (MNOCKOCTHOM AedekT).

o TexHudeckum ycnoesuam Ha usgenue us MNK cogepxawpmeca B HeMm agedekTsl AeNAT Ha AONYCTUMbIE
U HEQOMNYCTUMBIE.

6.3.2 OBnacTblo NPUMEHEHNSA peHTreHorpadu4eckoro MeToaa KoHTpons uzaenuin us MNK aensaerca o6-
Hapy>XeHue HegoNyCTUMbIX MO TEXHUYECKUM YCNOBUSAM 00bEeMHbIX AedeKTOB. NOCKOCTHbIE agedekThl TUna
TPeLUMH, paccroeHuii, pa3pbiBa BOMIOKOH B 0OLLEM Clydae pPeHTreHOBCKUM METOAOM HE MOryT ObiTe 00Hapy-
XKEHbI. YCNoBueM 0OHapY>KEHMA NNOCKOCTHLIX Ae(eKTOB, HanpuMep, TPELLMHbI ABNSETCH ee BnaronpuatHas
OpUEHTaLMS MO OTHOLUEHUIO K MYYKY U3NYHEHUA: OCb MyYKa U3ny4yeHns A0ImKHa ObiTb NnapannensHa NiockoCTu
TPEeLUMHbI.

6.3.3 lna obHapyxeHusa HeaonyCcTuMbIX AedPEKTOB Npu peHTreHorpaduyeckom koHTpone MK Heobxoau-
MO BbIOpaTh SHEPIUIO M3NYYEHUSA TAKUM 00pa3oM, YTOOLI PaAUALMOHHDIR KOHTPACT MEXAY HU3KUM U CPEAHUM
aTOMHbIM Yncnom noactpyktyp MK (Hanpumep, MaTpulbl, BONOKHA, TOHKOrO NMCTAa) ObiN A0CTATOYEH ANA MO-
MNy4YeHUst KOHTPACTHOIO OMTUYECKOTO U300paXkeHns. N3BECTHO, YTO rnas MOXET pasnuyUTbL Ha PEHTreHorpam-
M€ 30Hbl C Pa3HON ONTUYECKOW MNOTHOCTLIO, OTNMYatrowmecsa apyr ot apyra ot 0,02 go 0,05 b. Ecnu dun3au-
yeckas NNOTHOCTb MaTepuana aHOManbHOM 30HbI (/CM3) OTAMYAETCS OT (PU3MYECKOIT MIIOTHOCTM Marepuana
NOACTPYKTYPLI HA 2 %, TO ONTUYECKOE M300pakeHWe Ha PEHTIeHOBCKOM CHUMKE OyAaeT UMETb pasnuyumMbii
KOHTpacT. 3a pybexxom, Koraa BO3HMKAET HEOOXOAMMOCTb MOBLICUTL KOHTPACT, UCMONb3YIOT KOHTPACTHLIE Be-
LiecTBa.

6.3.4 [Ina nony4yeHunsa onTM4eCcKoro n3odparkeHmsa HegonyCTUMbIX AeEKTOB C KOHTPACTOM, Pa3fnMYuMbIM
npu pacwmMdpPOBKE PEHTIEHOBCKUX CHUMKOB, SHEPIUIO U3NYYEeHNUs CrieaqyeT BelOMpaTb, MCXoasa U3 YCNOBUS:

M-d22, (1
e — MUHeHbIR KoapULMEHT ocnabneHuns U3NydeHnst MaTepuanomM NoAcTPYKTypsl, cm™;

d— TonwmnHa obbekTa KOHTpPOJ1A N0 OCU Ny4Ka U3Nny4YeHnA, CM.

PekoMmeHayeTcs MCNONb30BaTh PEHTTEHOBCKUIA annapat, CHAOXXEHHbIA HU3KOBONMLTHOW PEHTIEHOBCKOW
Tpybkon ao 100 kB, cHabxeHHON BepunnNUeBbLIM OKHOM AN BbIXOA4a My4vka uanyyeHusi. Boibop sHeprum ums-
Ny4eHUs OMpedensioT 3MMMPUYECKU, MCNOMb3ys cneuuanbHO paspaboTaHHble 3TanoHHbE 00pasubl UK
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uHaukatop kadecrsa usobpaxeHuss (MKWM), coaepxawuin anemeHTbl (OTBEPCTUA, NMYHKU, KAHABKKU) Pa3HoOro
pasmMepa. Mo n300pakeHUI0 MUHUMATbHbLIX ANIEMEHTOB 3TanoOHHOro 0bpasuya, BUAMMbIX HA PEHTTEHOBCKOM
CHUMKE, ONPEAENSIOT PEXMM KOHTPONS.

6.4 OrpaHunyeHusn

6.4.1 PeHTreHOBCKMIN METO He BbISBIISAET NNOCKOCTHbIE Aed)eKTbl: pacCNOeHNa MeXay BOSIOKHOM U Ma-
TPULUEWN, yaapHbIE W YCTaNOCTHbLIE MOBPEXAEHUSA, TPELWMHLI U Apyrue gedekTbl, pasMepsbl KOTOPLIX B NNOCKO-
CTW, NepPneHANKYNAPHON OCKU Ny4yKa usnyyeHua meHee 0,5 Mm 1 BAOMNb Nydka u3nyvyeHna meHee 3 % ot npo-
CBEYMBAEMON TOMLLMHLI OOBEKTA.

6.4.2 Npu NpoOBEAEHUN PEHTIEHOrPaUUECKOro KOHTPONS HEOOXOAUM ABYXCTOPOHHUIA AOCTY.

6.4.3 Bbicokada CTOMMOCTb 060pya0BaHUS.

6.4.4 MNpu npoBeaeHUN peHTreHorpadn4ecKkoro KOHTPONS cneayer pykoBOACTBOBATLCA AEWCTBYIOLLEN B
oTpacnym HOPMaTUBHOWM AOKYMEHTAUMEN U TEXHUHECKUMU YCNIOBUSMU HA OOBHEKT KOHTPOSS.

6.5 HK peHTreHorpacgpuyeckum meToaom

6.5.1 BbIbop cxembl KOHTPONS. ITog cxeMOn peHTreHorpadu4eCckoro KOHTPONs NOHUMAKOT OTHOCUTESb-
HOe pacrnonoxxeHne UCTodHuka nanydenust (MN), OK n paguorpaduyeckon nneHkn. Cxemy KOHTPOnNs BbiOu-
patoT, UCX0ASA U3 ABYX KPUTEPUEB:

- paguaumoHHasi TonwmHa (tonwmHa OK B HanpaBneHuM OCKU My4ka U3nydeHus) AomkHa ObiTb MUHU-
MarnbHOMN;

- OK gomkeH 6bITb pacnonoXeH N0 BO3MOXXHOCTM Bnke K paguorpadduyeckon nneHke.

BbinonHeHne nepBoro kputepus obecnevymBaeT NonyvyeHWe MakCUManbHOro paguauMoOHHOrO KOHTpa-
CTa; BbINOSTHEHWE BTOPOrO KPUTEPUS NMPKU 3a4aHHOM (POKYCHOM pacCcTosHUM oDecnednBaeT Nomny4yeHUe peHT-
reHorpadyu4eckoro CHUMKa ¢ TpebyemMoin YeTKoCTbio. COrmacHo AenCTBYIOLUMM HOPMAaTUBHbLIM JOKYMEHTaM
no peHTreHorpadmy4eCcKkoMy KOHTPOSO AONYCTUMAsn reOMeTpuyeckas HEPE3KOCTb HE AOIPKHA MpeBbIWaTh No-
NOBUHBLI a0COMIOTHOTO 3HAYEHUS YYBCTBUTENBHOCTM KOHTPONA. Takum obpasom, 4onycTumas reometpuydeckas
HEPE3KOCTb HE AOIMKHA NPEBLILIATL BEMUYNHY:

0,5-(0,01 +0,02) - d, 2

rae d — TOoNwWHa obbekTa KOHTPONA N0 OCU Ny4Ka U3ny4eHnAa, MMm.

CnepoBaTenbHO, MUHUMaNbHOE POKYCHOE pacCTOAHNE (PACCTOAHUE KUCTOMHUK-MNEHKAy) NPU YyBCTBU-
TENbHOCTU KOHTPONA 2 % cocTaBnserT:

Funi 2 1000 + d, 3)

rie @ — pasmep HOKYCHOIO MSITHA UCTOUHUKE, MM,
d — TonuwwmHa oGbeKTa KOHTPOIs MO OCU MyyKa WU3MNyYeHUs!, MM.

6.5.2 MNpoaomKUTENBLHOCTb 3KCNO3ULMK NPU BbIOPAHHOM (POKYCHOM PaCCTOAHUM U SMIUPUYECKN OMNpe-
AeneHHOM aHOAHOM HanpskeHuK BbIBUpatoT Takum 06pasom, uTobbl ONTUYECKAS MIOTHOCTb CHUMKA Oblna He
MeHee 2 b.

Takaqa onTMyeckas NAOTHOCTb COOTBETCTBYET y4acTKy xapaktepuctuyeckon kpuon (XK) ¢ BbICOKUM
3Ha4YeHUeM rpagmMeHTa u TeM cambiM NO3BONAET YBEMUYUTL ONTUYECKUA KOHTpACT cHUMKA (XK — 3aBucu-
MOCTb ONTUYECKON NNOTHOCTKU OT norapudma Ao3bl n3ny4yeHus). MNpu ncnonb3oBaHUM B KAYECTBE UCTOUHUKA
U3Mny4yeHUss PEHTTEHOBCKOIO annapara 9KCno3uLUMOHHAasA 4038 U3NyYeHUs NPONopUMOHarnsHa BENMUYUHE:

2
D - u 4)

oKen 2
F

roe U — HanpspkeHue Ha aHofe peHTTeHOBCKOW TPyOKku, kB;
| — aHOoAHbLIA TOK, MA,
t — NpOAOMKNTENBHOCTL SKCMO3WLMKN, MUH.

AHOAHOE HanpshkeHWe U POKYCHOE PacCTOSHUE ANs AOCTUXKEHUA TPeOyeMbIX YyBCTBUTENBHOCTU U YET-
KOCTH U306paxkeHusi BbIGpaHbl NPy UCMOMNb30BaAHUN KOHKPETHOTO MCTOUYHUKA U3MYYEeHNUS W SIBMISIIOTCA KOHCTaH-
Tamu. 3Ha4YeHWe aHOAHOIO TOKA HY>XHO BblOMpaTbh MakcUManbHbIM NGO BNM3KUM K MakCUMAarbHOMY 3HaJe-
HUIO, KOTOPOE MOXET 0becneunTb usnydarenb. MpogomKMTENbHOCTb 9KCNo3uLmK t obecneumsaet Tpebyemyto
OMTUYECKYIO MITOTHOCTh CHUMKA.
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6.5.3 Ins npakTM4eCcKon OLEHKN KayeCcTBa M3obpaxkeHusl cneayeT UCNonb3oBaTb CneuuanbHble cpea-
ctea — VKU IQl.

Ona oueHkn AOCTMXMMOWM YyBCTBUTENbHOCTU KOHTpOnsa usaenui u3 MK nngukarop kavyecrsa msobpa-
YKEHMSA cneumuyeH: Hanpumep, OH MOXET ObITb BLINOMIHEH B BMAE CTyneH4aToro knuHa us MK n cogepxarb
B KaXKZOW CTYMEHbKE NYHKU WM KaHaBKW Pa3HoW rmyOuHbl nubo B BUAe Habopa nnacTuH pasHOW TOMLMHBI
C pacnosioOKEHHbIMW B HEW OTBEPCTUAMU PA3HOro Auamerpa. 10 BUAUMOMY U300PaKEHUIO MUHUMASIBHOTO
anemMeHTa MKW Ha peHTreHOBCKOM CHUMKE OMpeaenstoT YyBCTBUTENbLHOCTbL KOHTPONA. M3rotoBneHne takmx
CpeacTB MOXET NpeacTaBnATb TPYAHOCTW M3-3a HepaBHOMepPHOW CTpykTypbl MNK. B atom cnyvyae BO3MOXHO
npuMeHeHue boree TEXHONOTMYHOIO UHAMKATOPA, MOHOSIUTHOTO C MAOTHOCTBLIO, OnKn3kon K nrnotHocTu MK, Ha-
NpUMep, OPFCTEKIO MIU CMNaB Ha OCHOBe Bepunnus.

6.6 TexHuka 6e3onacHOCTHU

6.6.1 K pentreHoBckomy HK usgenuin ua NK gonyckatorca nuuya, gocturwume 18-netHero sospacra, npo-
weawme npeaBapuTenbHbIi U NEPUOANYECKUIA MEQULIMHCKMIA OCMOTP U HE UMEIOLLME MEAULIMHCKUX MPOTUBO-
NOKa3aHuin, NpoLleaLIne aTTecTauuio No TPEXYPOBHEBON CucTeME KBanudukauum cneuuanmcToB HepaspyLua-
loLwero KoHTponsa B cootBeTcTBuM ¢ FOCT P 54795 (cMm. pasaen 6), uMmelowme ceptudpukar (yaoctoBepeHue)
YCT@HOBIIEHHOrO B oTpacnu obpasuya. K pabote C peHTTEHOBCKUMU annaparaMu U APYyruMu UCTOYHUKAMU
WOHU3UPYIOLLUX U3NYHEHMIA MOTYT ObITb AONYLUEHbI NULA, OTHECEHHbIE MPUKA30M MO NPEANPUATUIO K nep-
coHany rpynnsel A, npowegwme 00ydeHne U MHCTPYKTaXK MO OXpaHe Tpyaa v paguauumoHHOn 6e30nacHoCTH,
aTTECTOBAHHbIE HA KBANUMUKALIMOHHYIO Tpynny no anekrpobesonacHocTu cebiwe 1000 B u 03HAKOMMNEHHbIE
C AENCTBYIOLLUUMU B OPraHU3aLUmn UHCTPYKLUSAMM,

6.6.2 MMpu npoBeaeHun peHTreHorpaduyeckux pabor Heobxoaumo cobnwoaaTtb TpeboBaHUA npaBun
obecneyeHuns paanaumoHHON Be30MacHOCTH.

6.6.3 NponsBoacTBEHHOE 3NeKTPOOOOPYAOBAHUE AOMKHO ObITh 323€MIIEHO (3aHYNEHO) B COOTBETCTBUU
¢ TpeboBaHusiMu FOCT 12.1.030 (cm. pasaensl 1—7).

6.6.4 MNomewleHne, rae NPOBOAAT PEHTTEHOBCKUIM KOHTPOMb, AOMKHO 6bITb 060pya0oBaHO 06LIE0BMEH-
HOW NPUTOYHO-BLITSHXKHON BEHTUNAUUEN C ABYKPATHbLIM BO34YyXO0OMEHOM B 4Yac B COOTBETCTBUU C TpebOBaHU-
amm FOCT 12.4.021 (cm. pasgensl 1—3).

6.6.5 CoaepxaHue BpeaHbIX BELLIECTB B BO3ayxe paboyeli 30Hbl He AOIMKHO NPEBbLILLATL NPeAEensLHO A0-
NYCTUMBIX KOHLeHTpauuii. KOHTponb 3a coaep>kaHmem BpeHbIX BELLECTB B BO3ayxe pabodert 30Hbl NPOBOAAT
B COOTBETCTBMM C TpeboBaHuamu FOCT 12.1.005 (cm. pasaen 4).

6.6.6 Mpu npoBeAeHUN PEHTIEHOBCKOTO KOHTPONSI BO M3bexxaHue KOHTakTa CO CBUHLIOM UCNONb3yEMbIe
npu paboTe CBMHLUOBbIE 3aLLUTHBIE 3KPAHbI, MACKu, Anadparmel, MAPKMPOBOYHbIE 3HAKK: LU pbl, OYKBbI, MET-
KW, penepsl U Np. AOMHKHbI UMETb 3aLUUTHbIE NOKPLITMA. HaHECEHUE 3aLMTHBIX NOKPLITUMIA CneayeT NpoBOAUTb
He pexxe OAHOro pasa B rog u BO30OHOBNATH UX B Cryvyae NOBpPEXAeHusl. B ka4ecTBe 3alnTHLIX NOKPbITUI
MOTYT ObITb MCNOMBL30BaHbI KPACKK, NAKU UMW NNACTUKOBbIE YEXITbI.

6.6.7 PabGoTatolume A0mkHbl cobnogarte npasuna noXxapHon 6e30nacHOCTM B COOTBETCTBUU C Tpebo-
BaHuamu FOCT 12.1.004 (cm. pasaensl 1—3) u npasuna NnpoTUMBONOXAPHOTro pexuma B Poccuiickon depe-
pauum’. NMpon3BoACTBEHHOE MOMELLEHNE AOIMKHO BbiTb 06ECNeYeH0 NePBUYHBIMU CPEACTBAMM NOXKAPOTYLLE-
HWUS: OTHETYLUMTENM YINEKNCIOTHBIE, MECOK M NPUOOPBI MOXAPHOW CUTHaNU3aumm.

7 TeueunckaHue

7.1 O6wume ceBeaeHunn

7.1.1 TedeuckaHme — Bua UCMNbITAHUW HA FEPMETUYHOCTb, OCHOBaHHbLIN Ha perucrpauumn BewecTs, Npo-
HUKalOLWMX Yepes Tevn. Teyenckanne otHocutca K HK npoHukatowmmmn sewlectsamu.

B 3aBUCUMOCTM OT BuAa NpMMEHAEMbIX NPOOHLIX BELECTB METOALI KOHTPOMSA rEPMETUYHOCTY AENATCA Ha:

- rMapaBnuyeckme (UM >KUAKOCTHbIE), KOT4a B KAYECTBE MHAUKATOPHOIO BELLECTBA MCMONb3YIOT XUA-
KOCTb (Hanpumep, Macno, Boaa, KEpPOCUH);

- rasormgpasnuyeckue, Korga B kKayectee npobHOro BeLecTBa MCNONb3yioT ra3 (Hanpumep, Bo3ayx), a
>KUAKOCTb UIPAET POSib BCMIOMOraTeNbHOW Cpebl NpU ONPEeAeneHnn MecTa yTeYkn rasa;

- ra3oBble, KOrAa B KAYECTBE UHAMKATOPHOIO BELIECTBA MCNOMb3YIOT ras (aproH, renuin, BO3gyx u ap.).

Kpatkne ceeageHus o MeToae npueeaeHsl B Tabnuue 5.

" MocraHosneHue MpaeuTenbeTBa Poccnitckoit defepaLmmn oT 25 anpens 2012 . Ne 390 «O npoTMBONOXapHOM
pexume» (C U3MeHeHUsAMU Ha 23 uioHA 2014 ).
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Tabnunya 5— KpaTkue cBeeHUA O TEHENCKaHNUM

MpumeHeHne MpwHUWN gewcTBuA MpenmyLjecTsa HepgocTatku [aHHble oT4eTOB
MoxeT 6bITb BEINOMHEHO Ha Mto- | MoToK XugkocTu unu Heonpo- YBenunyeHve KayecTBeHHble no-
OOoW KOHCTPYKLUUK M3 Monmmep- rasa yepes yTeyKy cos- BEepPXUMble 3aTpar Ha Uc- | Kasartenu, Hanpu-
HOro KOMMNO3UTHOrO Martepuana, | AaeT pasHOCTh AaBne- JoKasaTernb- neiTatensHoe | Mep Ny3bipu, Unu
B KOTOpOI co3faHa pasHuLa HUA UKW KOHUEHTpauun. | cTBa Hanuyus obopypoBa- KONnn4yecTBEHHbIE
JaBreHus U rge cyllecTByeT [MockonbKy yTeuka YTEYKM Mo HWe B cnyYae | U3MepeHUus, Hanpu-
yTeYyKa NpoAyKTa, Bo3fayxa, nosiBUNack BHe3arHo, CpaBHEHUH HeobxoAUMO- | Mep OTKITOHEHUS
BOJHOIO NMapa Wnu Apyrux s3a- pasMepbl 0OTBEPCTUSA c bonee He- CTW yBenu4ye- | AeTekTopa, KOTOphLIi
rPA3HALLUX BELLEecTB. YTEYKM HEU3BECTHHI, OAHO3HaYHbI- HWA 3afaHHON | yCTaHaBnNUBaET Ha-

KONMn4ecTBO, UCMONb3Y- MU MeTolaMK, | YyBCTBUTENb- | JIUYUE UMK KOHLEH-

TeuyeunckaHwe 3aTparnBaet: eMoe Ans onpepeneHna | TakMMK Kak HOCTH Tpauuro NPoHUKa-
1) oBHapyxeHne 1 nokanuaa- YyTEYKM, ABMAETCSA B3Be- NPOHUKHOBE- IOLLIEN KUIOKOCTH, C

LmIo yTeuex;
2) naMmepeHune koadpduumeHTa

LLEeHHbIM KoadpuLmeH-
TOM YTeYKM.

HUe XNOKOCTH.

NpUcyTCTBUEM UMK
6e3 TpaccupyoLLero

yTeuKu. Bonee uyB- rasa, ocyLlecTsns-
Onsa ynyyleHus Jys- CTBUTENbHBINA, FOTCS MPU HU3KOM
WcnonbaytoT, 4Tobbl: CTBUTENBHOCTU YacTo YeM obbeM- JaBreHun unum co
1) npegoTBPaTUTL MaTepuarb- MCNornb3ykoT Tpaccupyto- | Hble MeTogbl CTOPOHbI HU3KOWA
Hble NoTepu; LMIA ra3 B KOMBUHaLMK obHapyxeHus KOHLeHTpaLuum B
2) NnpefaoTBpPaTUTL OMACHOCTb U | C AETEKTOPOM. yTeYKH, Takne ncnelTyeMom o6-
nomexu, Kak MeToA pasue.
3) o6HapyXnTb HEHaL EXHbIe [Ons obHapyXeHNs yTeYy- | akycTU4eckoi
0B6beKThbl, CKOPOCTb YTEYKN B KW 1 ee nokanusaumu SMUCCUMN UIn B saBucumocTu ot
KOTOpLIX NpeBbILIaeT JOMYCTU- MOXET UCMOMb30BaTbCA | YNbETPasByKo- BbIGpaHHON TEXHUKN
Mble KpuTepuu. noboii 30HA ¢ Tpaccu- BOW MeTOA MOryT BbITb TOYHO

WcnonbeaytoT Ansa obHapyxeHus
fJedeKToB TUNa TPELUMH unu
Lenei.

WcneiTaHue Ha yTeuky npoBogAT
LOMOINHUTENBHO K L pYruM MEeTOo-
4aM HepaspyLUatoLmx ucnbiTa-
HWIA, KOTOpPbIE YyBCTBUTENBHEI

K MaTepuarnkeHbIM HEOLHOPOZ-
HOCTAM.

MoxeT ucnonb3oBaTbCH, YTOOLI
N3MepUTb KOIPPULIMEHT yTeuKkn
ncnblTyeMblx o6pasuos, KOTo-
pble OTKpbITHl (06e UcnbITaTenb-
HbIX MOBEPXHOCTU AOCTYMHbI)
UMW repMeTUYHBI (TONMBKO BHELU-
HSI9 NOBEPXHOCTb JOCTYMNHa)

PyIOLLUM BELLECTBOM
UMK 30HJ C IETEKTOPOM.

TexHWka n3MepeHus
KoadppULMEHTa yTeukn
nonagaeT B fBe Ka-
TEropuu: cTaTuvHoe u
AWHaMuyeckoe ucnelTa-
Hus. MNpwn cTaTuyeckom
UcnblTaHWM B Kamepe

B pe3ynbrare yTeuku
HakannueaeTcsa Tpaccu-
pytoLuii ras, B To BpeMs
Kak npu AMHamMU4ecKom
UcnblTaHWM Kamepa Ha-
KaunBaeTcs Henpephbis-
HO UNW NepuogUYEcKM
ra3om, BOBleKaeMbIM B
JeTekTop

onpegerneHsbl fo-
Kanusauuu yTeuku
unu koappuLmneH-
Thl yTeuku ot 0,05
80 1013 Ma m3 ¢!
(0,5 1012 cm3 1)
MOryT BbITb U3Me-
peHsl

7.1.2 OBHapy>XeHUe U U3MepeHne ypoBHS YTEYKN — BCE UBMEPEHUS YPOBHS YTEYKU C UCMIONB30BAHUEM
ra3oB OCHOBAHbI HA NEPETEKAHUM ITOrO rasa U3 30Hbl BLICOKOTO AaBMIEHMSA B 30HY HU3KOIO B MECTe npeano-
naraemomn yTeudku.

Onsa perucrtpauyumn OTTOKA ra3a U3 30Hbl BbICOKOTO AABMEHUS K rpaHuUe (30He HWM3KOro AaBneHus) uc-
NOMNb3yKT annapatypy, YyBCTBUMTENbHYIO K MPUCYTCTBUIO rasa Unu €ro KOHUEeHTpauum.

B 3aBUCUMOCTM OT NPUMEHAEMOIN OCHACTKM PasnuyaloT KamepHblin 1 6eckaMmepHbIin Cnocobbl KOHTPONS
TEYEUCKaAHNEM.

Mpu 6eckamepHom cnocobe BHyTpu OK cospator nabbiTouHOE aaBneHWe unu Bakyym, a BHe OK gasne-
HUe paBHO aTMOCEpPHOMY.

Mpu kamepHoM cnocobe OK nomeLlaloT B cneyuanbHy KaMmepy.

YTeuky perucTpupytoT no M3MEHEHUIO AaBneHusa unu obvema rasa B npegenax repmeTusnpyrowen Ka-
Mepbl unu B npegenax OK (B 3aBUCMMOCTU OT NPUMEHAEMOTO cnocoba).

7.1.3 Bbibop meToga KOHTpONA — NpaBUIbHO NOAOBGPAHHbLIA METOA TEYEUCKAHUSA OMTUMUIUPYET YyB-
CTBUTESIEHOCTb, CTOUMOCTb U HAAEXKHOCTb KOHTPONA.
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Bbibop meToga 3aBuCHT OT TpebyeMoi YyBCTBUTENLHOCTU, Cnocoba TedenckaHust (kamepHbli unu 6ec-
KamepHsblii), Tuna OK (OTKPbITLIA UK FEPMETUYHBLIN) M OCYLLECTBNAETCHA B cooTBeTcTBUM ¢ [OCT P 51780
(cMm. pasgen 2—4).

7.2 NpumMmeHeHne

7.2.1 Mpoueaypa KOHTPONA HA repMETUYHOCTb, Tpebyemas YyBCTBUTENbHOCTb U METOA OBHApYXeHUs
YTEYKU AOIDKHbI ObITb YCTAHOBMEHLI 40 NPOBEAEHUSA KOHTPONA B COOTBETCTBUM C 0COBEHHOCTSIMM OK.

7.2.2 Tpebyemoe obopyaoBaHue u npobHble BewecTsa OyayT 3aBMCETb OT METOAUKU NPOBEAEHUS KOH-
Tpons.

7.2.3 TeyenckaHue NO3BONAET ONpeaensATb HanuymMe U MECTONONOXEHUE YTEUKU, a TaKXKe KONUYECTBO
NPOGHOrO BELLECTBA, MPOXOAALLEIO Yepe3 MECTO YTEUKN.

7.2.4 CKOpPOCTb yTEYKM 3aBUCUT OT AaBneHus, obbemMa u BpeMeHW. [pu KOHTPONe Ha repMETUYHOCTb
HeoBxoaAMMo cMoaenupoBaTth gaesneHue, kotopoe OK ucnbitaer B pabouem cocrodaHun (tpeboBaHme HeoOs-
3arensHoe). Ecnu gaBneHune npu KOHTpone npeBbllaeT paboyee, yctaHOBNEHHOE Ang aaHHoro OK, ynpyras
aedopmaymna OK MOXKET BbI3BaTb YPEIMEPHYIO YTEUKY.

7.2.5 Kontponb MK orpanumunBaercsa OK 3aKkpbITOro Tuna, KOTopble MOTYT ObITh 3aKyNnopeHbl, a 3aTeM
3arepMeTU3MpoBaHbl, HaNPUMEP, COCYAbl BLICOKOTO AABMEHUS C apPMUPOBAHHOW KOMMO3UTHON 0BOMOYKON.

7.2.6 Bo3aMOXHO TaKke npoeeaeHne tedenckadmss OK us MK oTKpbITOro Tuna, KOTopbleé HEe MOryT ObITb
repMETU3MPOBAHLI C UCMONb30BAHMEM CieLuanbHbiX bapokamep.

7.2.7 Onga Toro 4tobbl 0GHAPY>XUTb U OLUEHWUTb PasMepbl YTEYKM C UCNONb30BAHWEM Fa30BbIX METOA 0B
KOHTPONS repMeTUYHOCTK, ra3 AOMMKeH ObITb paBHOMEPHO pacnpegened no OK.

7.2.8 Tak kak goctTudb abCoNIOTHON rePMETUYHOCTM HEBO3MOXHO, Ana kaxaoro OK Heobxoammo onpe-
JEnuTb YPOBEHb MaKCUMATbHON YTEYKHU.

7.2.9 lMpUuMmeHeHune TaKke 3aBUCUT OT METOAUKM KOHTPOMNSA rePMETUYHOCTU.

7.2.9.1 My3bIpbKOBbLIN METOA

Mpu ucnonb3oBaHuM My3blpbkoBOro metoga OK 3anonHAT BO3AYXOM UMM a30TOM MoA M3ObLITOYHLIM
JaBneHnemM. Ha HapyXHy NOBEPXHOCTb HAHOCAT >KUAKOE WHAUKATOPHOE BeLEeCTBO. [pu Hanuuue yTeuvku
ras, NpoHUKas Hapyy, obpasyeT B Hel ny3bipbku. B kKauecTBe MHAUKATOPHON XMAKOCTU MPUMEHSIIOT MEHHbIE
3MyNbCUK. PasMep yTeuku MOXET ObITb OLEHEH N0 pa3mepy obpa3sytowmxcs ny3bipein. CKOPOCTb YTEYKU MO-
»KeT ObITb OLEHEHA No YacToTe 06paszoBaHus nysbipei. MNMepea NpoBeAeHNEM KOHTPONS HEOOX0AUMO OYUCTUTD
noBepxHocTb OK oT 3arpssHeHui. [pu ncnonb3oBaHMM B Ka4€CTBE rasa Bosgyxa HeoOXoauMo NpoBeAeHue
€ro O4YMCTKN.

7.2.9.2 KanunnspHblin MeTOA

MeToa OCHOBaH Ha permcrpauum napameTpoB MHAWKATOPHOM XXUAKOCTU, NPOHMKAOLWEN NO4 AaBNEHNEM
B CkBO3Hble gedekTbl OK. B OK 3anuBatoT >XuAKOCTb, U CO3AAaeTCA U3DbITOMHOE AaBrneHue. Ana uHaukauum
yTeyek Ha BHELUHIoW noBepxHoCcTb OK HaHOcATCA nposensalowme coctasbl. [locne onpeaeneHHon BblaepxKKn
NPOBOAAT OCMOTP BHELUHEW NOBEPXHOCTU OK M PErncTpupytoT HanMyune unm OTCYTCTBUE YTEYEK.

7.2.9.3 [a30BbIA METOA C UCMONTb30BAHMEM ranoreHa

TeyenckaHue ¢ UCMONb3OBAHUEM rasa ranoreHa UCnonb3yloT ANA onpeaeneHnsa aaBneHns, MecTtonono-
YKEHMA 1 pa3Mepa yTedek B 3aKpbITbIX COCYAaX U OObIMHO UCMIONb3YIOT A1 KOHTPOSSA B NPOU3BOACTBEHHLIX YC-
nosusix. B npouecce KOHTPONS MOHbI M3NY4aOTCA Pa3orpeTbiM aHOAOM M HAaNPaBNATCA K KonnekTopy. Konu-
YECTBO MONOXKUTENBHLIX MOHOB YBENUYMBAETCH NPONOPLMOHASNBHO KONIMYECTBY NPUCYTCTBYIOLLETO ranorexa.

7.2.9.4 Tngpocratuyeckuii MeToq

MeTog, Takke Kak U KanuinsapHbIA, OCHOBaH Ha perncTpaumm napaMmeTrpoB UHAMKATOPHON XMAKOCTH,
NPOHUKaIOLWEN Noa AaBrneHneM B CKBO3Hble aedekTbl OK. B OK 3anuBatoT »kmakoCTb U CO34at0T U30bITOUHOE
JasneHue. Mocne onpeaeneHHon BbIAEPXKKM NPOBOASAT OCMOTP, FEPMETUYHOCTE ONPEAENAT N0 HaNU4uio
Kanenb Ha KOHTPONMPYEMOW NOBEPXHOCTU. epen NMPpUMEHEHUEM JAaHHOro MEeToaa HeoOXOaMMO MPOBECTU
npeaBapuTenbHbiin Y3K ¢ Lenbio BbISIBNEHUS yTeuek 6onbLue yem 4,5 - 107 mMonb/c.

7.2.9.5 MaHOMETpUYEeCKMin MeToq

Metoa ocHOBaH Ha uaMmeHeHun gasneHua B OK BCneacTBue yTedku rasa vYepes gedekrol. Mcnonbaylor
NS BbISBNEHUA KPYMHbIX YTEYEK.

7.2.9.6 Macc-CnekTpoMeTpu4ecknin MeToa

MeTog sBnsieTca oAHUM M3 Haubonee YyBCTBUTENbHbLIX M YHUBEPCANLHBIX NPU KOHTPOME repPMETUYHO-
cTn. OH OCHOBAH Ha perncTpauuM MOHOB MHAUKATOPHOTO ra3a (renus), NONaBLUEro B BaKYYMHYIO KaMepy Teye-
nckatens yepes ckBo3Hble gedrekTbl OK. KOHTPONb OCYLLECTBASAIOT C UCNONb30BaHWEM MACC-CNEKTPOMETpa.
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Macc-cnektpoMeTp paboTaeT no NPUMHLUMMY COPTUPOBKM MOHU3UPOBAHHLIX ra30B B 3MEKTPUYECKOM NOfe B CO-
OTBETCTBUM C UX MOMEKYNAPHON MACCON. B Macc-cnekTpomeTpe C renmemM 3KkpaHbl ¢ 0TBEPCTUAMU NO3BONSAIOT
MoHaMm He+ mpoxoguTb Yepes AEeTeKTop, B TO BPEMS KAk OCTarnbHble MOHBLI BnokupytoTea. Konmdectso He+
WOHOB, AOCTUraKLLUX AETEKTOPA 38 €4UHULY BPEMEHU, COOTBETCTBYET CKOPOCTM YTEYUKM.

7.2.9.7 MeTog TennonpoBoAgHOCTH

3TOT METOA OCHOBAH Ha TOM, YTO HEKOTOPLIE ra3bl UMEKOT 3aMETHO Pa3nMYaloLMECs 3HAYEHNS yaenb-
HOW TeNNONPOBOAHOCTHM MO CPABHEHUIO C BO3ayxom. OBopyaoBaHme BKIOYAET B ce0A ABE HAarpeBaeMble HUTH,
BKITIOYEHHBLIE MO MOCTOBOWM cxeme. OfHa HUTb OXNAaXKAaeTcs BO3AYXOM, Apyrass — KOHTPOMMPYEMbIM ra3oMm.
JTioBble pasnuyums BeIBOAAT M3 PABHOBECHS MOCT M MOTYT ObITb CBA3aHbI C HANMYMEM YTEYKU. MICNonb3yIoT ABa
rasa ¢ camon 60mnbLUION Pa3HOCTbIO B YAENbHOM TENNONPOBOAHOCTM — BOAOPOA W FENUIM, HO UCTbITAHUE MOXKET
ObITb BbIMOMHEHO C UCMONb30BAHUEM AproHa, ABYOKUCH yrnepoaa, HeoHa unm ppeoHa R-12.

7.2.9.8 Metog A3

Ha noBepxHoCTb OK yCTaHaBNMBAKOT AATYMKM AD, C NOMOLLbIO KOTOPbIX BO3MOXHO 0BHAPYXXMTb U NOKa-
NM30BaTb UCTOYHMK 0OPa30BaBLUENCS YTEYKU ra3a UK XKUAKOCTU N3 TePMETUHHON CUCTEMBI.

7.2.9.9 Y3-meToq

MeToa npuMeHSIOT Ans 06HapPY>XeHUA A0CTAaTOMHO BONbLUMX yTeYek, CNOCOBHbIX co3aaBaTb TypOyneHT-
HbIA MOTOK. TypOyNEeHTHbINM NOTOK B raze obpa3syeTcs, Korga cKopocTb NPUONMKaeTC K CKOPOCTU 3ByKa B rase,
KOTOpLIA MMeeT Nopaaok ot 4,5 - 10 go 1 - 10”7 monb/c. MeToaMKa OCHOBAHA Ha TOM, UTO TypOYyNeHTHbIN
NOTOK rEHEPUPYET 3BYKOBbIE YaCTOThl OT CNbIWMMbIX 40 60 KIy,.

7.2.10 MpeumyLectsa u obnacte NPUMEHEHUSI

7.2.10.1 My3bIpbKOBLIA METOA

MeTtoa no3Bonser o0HApPY>XMTb M TOYHO ONPEAENUTb MECTOMOSIOXKEHUE yTeuku. Npenmywectsa m 0b-
nacTb NPUMEHEHUA — NPOCTOTA ONepaLyun, HU3Kas CTOMMOCTb M OTHOCUTENBHO XOPOLUas YyBCTBUTENbHOCTD.
MeTtog xopowo noaxoaut ans OK, KoTopble MOTyT ObITb 3arepMETM3NPOBAHbI NEePes NPOBEAEHNEM KOHTPONSA
U NOMHOCTbIO MOTPY>KEHBI B XXMAKOCTb. BE3 NOrpy>XeHUs B >XMAKOCTb METOA NPUMEHSIOT ANA COCYA0B BbICOKOTO
OaBneHus, pesepsyapos, cdep unu apyrux kpynHorabaputHbix OK. OrpaHnyeHns — ny3blpbKOBbI METOA HE
No3BONSAET U3MEPUTb CKOPOCTb YTEUKN, HEOBXOAMMOCTb TLATENLHON 04MCTKM OK OT 3arpAs3HeHui, MCNONb30-
BaHUe U3bbITOYHOTO AaBneHus. bonbwoe BNUSHUE Ha PE3yNnbTaT KOHTPOSA OKa3bIBAET YENOBEYECKUI (hakTop.

7.2.10.2 KanunnapHbii MeTog

MpeumyLecTea n 06nacTb NPUMEHEHUA — HU3KAs CTOMMOCTb UCMONb3yeMOoro 000pya0BaHUs, TOYHOE
onpeneneHme MecTononoXxeHus yredkn. OrpaHudeHnss — MeTo[ HE NO3BONSAET UBMEPUTL CKOPOCTb YTEYKH,
NPUMEHALLUECH XMMUYECKUE BELLECTBA MOTYT BPEMEHHO 3aCOPATb YTEYKY, HE0OX0AMMO NPOBEAEHNE OYNCT-
kn OK nocne npoBeAeHus KOHTPOMS, MPUMEHSEMbIE XMMUYECKME BELLECTBA MOTYT OKa3biBaTb NOBpEeXdalo-
wee Bosaencteue Ha K.

7.2.10.3 M'a30BbIN METOA C UCMONb30BAHNEM FarioreHa

MpeumyLiecTea U 06NacTb NPUMEHEHUS — METOA MOXET ObITb NPUMEHEH Ans KOHTponsa nwboro OK,
B KOTOPOM MOXET ObITb NOMy4YeH nepenag AaBneHns rasa u eCrb 4OCTYN K CTOPOHE C NPeanonoXnTENbHON
NpoTeYKon. OrpaHMYeHns — MCNOMb30BAHME ranoreHa OKasbiBaeT HeEDNAronpuATHOE BO3AECTBME HA OKPY-
XKaoLLYI0 cpeay, KPOME TOro, MeTo orHeonaceH. CylecTByeT He0OX0AUMOCTE MOCTOAHHOW KanmbpoBKK Npu-
MEHSIEMOI annaparypbl.

7.2.10.4 Tmapocratu4eckuii MeToq

Mpeumyiectsa n obnNacTb NPUMEHEHUS — METOA ANA KOHTPOMNS KadyecTBa KOHTEWHepoB (COCyaoB
BbICOKOTO JAaBMEHUS U PE3EPBYapPOB), NPEAHA3HAYEHHBIX ANA XPAHEHUS Pa3NUYHbIX XUAKOCTENW. OrpaHude-
HWUSl — CBAPHbIE LUBbI U COEAUHEHUS, TAE YaLle BCEro MPOUCXOAAT YTEYKU, HEODX0ANMO ounLaTh OT 3arps3He-
HuiA. TemnepaTtypa XXMAKOCTHU, UCNONb3YEMOW NPU KOHTPONE, A0MKHA BbITh paBHA TEMIMEPATYPE OKPY>KatoLLEen
cpeabl AndA NpeaoTBpaLLeHms o6pasoBaHusa KoHaeHcarta. NpuMeHsemble AN KOHTPOMsS XMAKOCTU MOTYT 3a-
COpPATb HEOONLLUNE YTEYKN.

7.2.10.5 MaHOMETpuYeCcKuin MeToq

MpeumyLecTea n 06nacTb NPUMEHEHUS — METOA MPUMEHSIOT AN onpeaeneHns 6onbLWMx CKOPOCTEN
yTeuku. Ons KOHTPONs 0BbIMHO MCMOMb3YIOT ra3oBble CUCTEMbI. OrpaHUYEHNS — HEe MO3BOMSET ONpeaennTb
MECTOMOSNIOXKEHME yTEYKM. TaK Kak JaBfieHWe 3aBMCUT OT TemnepaTtypbl, TO MPU NPOBEAEHUN KOHTPONSA He-
00X04MMO CneguTb 3a TeEM, YTODbI TeMnepaTypa octaBanacb NOCTOSHHOW UMM KOMMNEHCUPOBaTb U3BMEHEHUE
TeMnepaTypbl NyTEM UCMONb30BAHNUSA MAEaNbHbIX ra30BbIX 3aKOHOB.

7.2.10.6 Macc-CnekTpoOMETPU4ECKNn METOA

MpeumyLecTsa n 06rnacTb NPUMEHEHUA — METOA MOXKET ObITb MPUMEHEH A1 KOHTPONA NPAKTUYECKH JTHO-
Obix OK, KOTOpbLIE AONYCKAKOT MCNOMb30BAHME renusa UnuM Kakoro-nubo apyroro rasa. OrpaHudeHnd — donbLuas
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BEPOSATHOCTL MOXHbIX cpabaTbiBaHWi annapaTtypbl NPy KOHTpone. NoBEepXHOCTHLIE TPELLMHBI, Kpacka, cmas-
Ka, rpsA3b, pasnuyHble YNIOTHEHUA CO CnejaMy M3Hoca, MONOCTU U T. 4. MOTyT agcopbupoBaTb renun, 4to
NPUBOAMUT K NOSIBAIEHMIO (POHOBLIX CUTHANOB WU CHUKEHUIO YYBCTBUTENBHOCTU KOHTPONS.

7.2.10.7 MeToa TennonpoBOAHOCTH

MpeumyLiecTea U 00nacTb NPUMEHEHUS — METOA NO3BOMSET NOMYYUTH TOUHYIO MHPOPMALUIO O CKO-
POCTU YTEYKM U TOYHO ONPEAENUTb €€ MECTONONOXKeHWe. Huakasa cToumocTb 0B60opyaoBaHns, NpocToTa one-
paumit, NOHWKEHHAA YYBCTBUTENbLHOCTb K 3arpA3HAIOLMM BELLECTBAM, HAX0AAWMMCA B Bo3ayxe. OrpaHude-
HUS — MpUMEHseMas annapaTtypa JYyBCTBUTENLHA KO BCEM rasam, yaernbHas TennonpoBOAHOCTb KOTOPbIX
OTNMYAETCA OT yAENbHOM TENNONPOBOAHOCTU BO3AyXxa. CHMXKEHUE YyBCTBUTESNIEHOCTU KOHTPOMS 3a CYET Ha-
nn4umnsa hOHOBbIX rasos. MoeepxHOCTU OK aOmkHbl BbITb OUULLEHBI OT 3arpA3HEHUNA.

7.2.10.8 YnbrpasBykoOBOW METOA

MpeumyLecTea n 06nacTb NPUMMEHEHNA — METOZ, MO3BONSAET OOHAPYXKUTE YTEUKY C BbICOKON TOYHOCTbIO,
a TaKke ¢ NOMOLLbIO Npeobpa3soBaTens, pacnosOXKEHHOTO HA HEKOTOPOM paccTosiHUM oT Hee. Metoa npume-
HAOT Nepes KOHTponem Apyrumu, bonee TpyaoeMKUMU U YYBCTBUTENbHBIMU METOAAMMU KOHTPONS repmMeTuy-
HOCTU. OrpaHNyYeHnsi — OTCYTCTBME YYBCTBUTENBLHOCTU K MarnbiM CKOPOCTAM yTeukn (MeHblie 102 cm3/c).
MeToa Henb3d NPUMEHSITb ANS KOHTPONS yTeYeK SA0BUThIX MU B3PbIBYATLIX BELWECTB. Benuko Bo3aencreune
Mewlatomx (hakTopoB, Takux Kak Bubpauum obopyaoBaHus u Bo3gyxa.

7.3 Pa3mepbl

7.3.1 OrpaHuyeHusa no pasmepam OK cBA3aHbl C HEBO3MOXHOCTbIO NOTrpy3uTb KpynHorabaputHbole OK
LUenukom B xkmnakocTtb. Ana takmx OK LWMPOKO NPUMEHAETCA NY3blPbKOBbLIA METOA.

7.3.2 leomeTpudeckne xapaktepuctukn OK MOryT 3aTpygHATb NPOBEAEHUE KOHTPOMSA repMEeTUYHOCTU
U3-3a OrpaHUYEHHOro AOCTYNa K €ro NOBEPXHOCTAM.

7.4 TexHuka 6e3onacHOCTHU

7.4.1 He3aBMCUMO OT NPUMEHAEMOTO METOAA KOHTPONSI FTEPMETUYHOCTM 0C000€ BHUMAHWE AOIMKHO yae-
naTbca 6eszonacHocTM paboTbl NnepcoHana.

7.4.2 HeobxoaMMO NPUHMMAaTh NOBLILLEHHbIE Mepbl 6e30nacHOCTU npu paboTe ¢ ranoreHoMm U amMmua-
KOM.

7.4.3 Npy NnpoBeAEHUN KOHTPONS FEPMETUYHOCTU C UCMONMb30BAHUEM PA3HOCTU AABMNEHUIA HEOBX0AUMO
yuuTbIBaTh TpebyeMbin 3anac npovHoctu OK.

7.5 HacTtpoiika u ctaHgapTusaumsa

7.5.1 Ty3bIpbKOBbLIN METOA

Heo6xoammocTu B HacTponke 060pyaoBaHUSA HET.

7.5.2 KanunnspHbii MeToq

3a c4eT U3MEHEHUS KOHLEHTpaUUKU NEHETPaHTa, AAaBNEHUA, BPEMEHU NPOSABNEHNS YYBCTBUTENLHOCTb
METOAAa MOXET 3HAYMTENbHO MEHATLCA. B 3aBUCUMOCTH OT MUHUMANBHOTO pasmMepa 00HapY>KMBAEMOW YTEUKM
He0OX04UMO CNeanTb 3a TeM, YTOObI 3T N3MEHEHUS ObINM MUHUMATBHBIMU.

7.5.3 Ma30BbIN METO C UCMONb30BAHUEM FanoreHa

Mpu KOHTPONE 3TUM METOAOM YYBCTBMTENbLHOCTbL AaTyMKa MPOBEPSAIOT U PErYNUPYIOT B paboTe Takum
oGpa3som, YToObl Nerko obHapyxMBanach yTeyka onpeaeneHHoOro ykasaHHoro pasmepa.

7.5.4 Tngpocratuyeckuii MeToq

Kanubposka o6opynoBaHus He TpebyeTcsa. YyBCTBUTENBHOCTE METOAA HANPAMYIO 3aBMCUT OT ONeparo-
pa, NPOBOASALLEr0 KOHTPOSb.

7.5.5 MaHOMEeTpUYeCKn MeToq

MpumMeHaeMoe obopyaoBaHUE AOIMKHO NPOXOAMTL NOBEPKY M HACTPOMKY B YCTAHOBNEHHOM NOPSAAKE.

7.5.6 Macc-cnekTpoMeTpu4eckuini MeToa

Mpu KOHTPONE 3TUM METOAOM YYBCTBMTENbLHOCTbL AaTyMKa MPOBEPSAIOT U PErYNUPYIOT B paboTe Takum
o6pa3om, YToObl NEerko obHapyxMBanach yTeyka onpeaeneHHoOro ykasaHHoro pasmepa.

7.5.7 MeTtoa TennonpoBOAHOCTH

Hacrponka gomkHa ObiTb BbINOMHEHA 40, BO BPEMS U NO 3aBEPLUEHUU KOHTPOMS C MPOMEXYTKAMU He
6onee 1 4. HEBO3MOXXHOCTb MPW HACTPOMKE NOMNYYUTb TAKOMN Xe Unu GONbLUMIA OTKMUK, KaK Npu npeablayLuen
HaCTPONKe, rOBOPUT O HEOOXOAMMOCTU OLIEHKM W/UNKU NOBTOPHOro uccrnegosaHusa Bcex OK. Mcnonb3yemblin
B paboTe garyuk AOImKeH ObITb BKMKOYEH, pa3orpeT u ODHyMeH, Kak 3T0 onpeageneHo uarotosutenem. Mocne
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3TOro 30HA (YYBCTBUTENLHBIA 3NEMEHT) AOMkKeH BbITb NepemMeLleH B 06nacTb yTe4Ykn M3BECTHOMO pasmepa u
nepeMeLLaTbCca B 3TOM 00nacTu Ha paccTosHus He Bonee 1 MM OT YTEYKM CO CKOPOCTbIO He Bonee 20 Mm/c,
perucTpupysi npu aToM nokasanus. [laHHas npoueaypa AomkHa ObITb MOBTOPeHa Heckonbko pas. Jlioboe oT-
KIOHeHMe napaMeTpoB KOHTPOJIS OT NapaMeTPOB, UCMONb3YEMbIX MPU HACTPOWKE, MOXET BbI3BaTb yXyALLeHWe

YYBCTBUTENMBLHOCTH.
7.5.8 Y3-meToa

YnbTpa3ByKOBYIO annaparypy HeobxoauMo HacTpauBaTh Nepes kaxabiM KOHTponem. B npouecce KoH-

TpOns Heo6X0AMMO BPEMS OT BPEMEHW OCYLLECTBISITL MPOBEPKY HACTPOIKK annapaTtypsbi.

8 Weporpadums

8.1 O6wune cBeaeHnnA

8.1.1 Weporpadua nnu capurosasd cnekn-mHTepdepoMeTpua — pasHOBUAHOCTb UHTEPEpPOMETPUYE-
ckux metogos HK, ¢ nomowpto kotopor aedektbl OK onpegenalnTca NOCpPeaAcTBOM U3MEPEHUS U aHanuaa
NOBEPXHOCTHbIX HaHoAedopmauun. dedopmaummn 0bpasyoTcsl Kak OTBETHAA peakuua BHYTPEHHEN CTPYKTY-
pbl HA HEKOTOPOE BHELLUHEE HE3HAYUTENBHOE TENNOBOE MIM BAKYYMHOE HarpyeHue. [yTem HaknagbiBaHus
nokasbiBaeMbix uzodpaxkeHun OK B HeHarpy>xeHHOM COCTOAHMM C U300PaXKEHMEM, B3ATbIM B HArPY>KEHHOM
COCTOSAHWUM, ONPEAENAT M3MEHEHME NMOOON 3aJ4aHHON TOYKM U300paxeHus. KpaTkue cBegeHus O METoae

npuBedeHbl B Tabnuue 6.

Tabnunya 6— Kpatkas uHdopMauus o weporpaduu

Harpysky

KaloLux B pe3ynbra-
Te fedeKToB

B AhanasoHe oT 10 o
50 M2/

Hoe obopygo-
BaHue

MpumeHeHne MpuHUMN MpenmMyLyecTsa HepgocTatku MpepcTaBneHue
JencTeums pesyneraToB
BeckoHTakTHOE 0BHapy- LLleporpacua npea- MoXHO BBINOMHATL MUC- Bug nosepx- JedeKThl, BO3HWKa-
XeHWe paccroeHuin, Tpe- cTaBnser coboi criegoBaHuns 6onbLUKnX HOCTU MOXET toLne B pesynesrare
LLMH, YAapHLIX noBpexae- | uHTepdepome- Yy4acTKOB. MeLlaTb fedopmauum, Kak
HWIA, U3MEHEHWUI MOL YA TpUYECKUI METOA, Leporpa- npasuno, BLIBOAAT
YrpyrocTu B pexume KOTOpLIA Npegyc- MeHee 4yBcTBUTENEH duyeckomy Ha MOHWTOp B BUAE
peansHoro BpeMeHu. marpusaeT npu- K adpdpexTy yxyaLue- nccneposa- WHTepdepeHLn-
noxeHue Hebonb- HWSA n3obpaxeHns B HWIO, MOITOMY | OHHBIX nonoc. Ha
BLICTPbIA, 3KOHOMUYHBIRA LKMX Ge3onacHbIX pesynsraTe MexaHude- Heobxogumo BbIXOLHbIX M306pa-
METOA ANA KOHTponsA Harpysok K uccrne- CKuX KonebaHui cpegbl | NpegycmaTpu- | XeHUsAX cUCTEMBI
Ka4ecTBa, onTUMM3aLmnn LyeMOMYy U3fenuio B CPaBHEHWU C APpYTUMK | BaTb UCNOSb- n3obpaxeHbl Kave-
marepuana n TexXHo- Mexay norydeHnemM WHTepdepomeTpue- 30BaHue pe- CTBEHHbLIE hoTorpa-
norn4eckoro npotecca nepBoro u nocnep- CKUMU MeTofamm. areHToB AnA UM CTPYKTYPHBIX
N3roTOBNEHUS. Hero nsobpaxeHus. MaTupoBaHnA ocobeHHoCTel U
MyTem U3LATMA Unu Pabouee obopygosa- NMOBEPXHOCTU aHomanui nosepx-
MoxeT 6bITb peanusosaH HaroXeHns n3o- HWe NPOCTO B OCBOEHWUU | (MCKITIOYEHMe: | HOCTW, a Takke Ta-
€ NOMOLLbIO NEPEHOCHBIX GpaxkeHU nsgenusa N UCNOMb30BaHNK. TepMarbHas Kue KornnyecTBeH-
YCTAHOBOK UMW BCTPOEH B | M3 NONUMEPHOTO Wweporpadus). | Hele faHHble, Kak
CUCTEMBI C NOpTarbHbLIM KOMMO3UTHOro mate- | HeT pacxofHbIx maTe- pasmep, nrnowagk,
3arpy304HbIM YCTPOW- puvana, NofnyyYeHHelX | puanos. Ans onpe- rmy6uHa gedpekTa,
CTBOM [ CKAHUPOBAHUSA | B HEHarpyXeHHOM feneHua JedopMauus mare-
6ONbLUMX KOHCTPYKLMA. W Harpy>XeHHoM co- MoxeT ObITe aBTOMaTU- | U3MEHEHWA pvana B 3aBUCUMO-
CTOSHUAX, BO3MOX- 3MpoBaH AN NPOU3BOA- | BO3HUKAKLWKUX | CTW OT U3MEHEHUs
MoxeT ncnons3aopaTsea HO onpeaeneHue CTBEHHO cpefbl. nepern6os Harpysku
AN N3MepeHna peakuum NoKann3oBaHHbIX NMOBEPXHOCTU
fedopMaLnmn KOHCTPYK- KOHLUeHTpauuii ae- BosmoxHa Bbicokas Heobxogumo
LK Ha npunaraemyo dopmauuil, BO3HU- NPON3BOAUTENBHOCTL LOnNonHUTENb-

8.1.2 Cucrembl HepaspyLLalLWMX UCNbITAHUA METOAOM Lueporpadum UCNONbL3YKT UHTepdepoMeTp
MankenbcoHa. Harpysku MOryT 6biTb TEPMUYECKUMMW, BO3AENCTBUEM AABNEHUSI UNKU B BUAE HANPSXKEHUIA NoA
BO3JENCTBMEM BaKyymMa UNU akyCTUYECKMX (YNbTPa3ByKOBbIX) BUOpauuii. BenuuuHa npunaraemoi Harpysku
3HaUYUTENLHO HMXKe nopora paspyweHua OK. OnTumanbHbIn TUN Harpy3kM U BENMYMHA 3aBUCAT OT BMAa Ae-
drekTa unu HECMMAOLIHOCTM M IIyOuHbI, U Ny4lle BCErO €ro MOXHO ONPeAenuTb 40 CEPUNRHBLIX UCTLITAHURA MNy-
TEM BbINOMHEHUA NPOOHBLIX U3MEPEHUIA.
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8.2 MpumeHeHune

8.2.1 Weporpaduyeckme cucrembl MOTYyT BbiTb BbINOMHEHbLI B BUAE NEPEHOCHbIX YCTAHOBOK UMK MOp-
TanbHbIX CUCTEM, @HANOMMYHBIX YNETPA3BYKOBbLIM CUCTEMAM ANS CKAHUMPOBAHMSA KPYMHOrabapuTHLIX KOHCTPYK-
UM ¢ nocTpoeHmuem C-ckaHa.

8.2.2 N'ameHeHus1 BENUUMHBLI MPUKNaAbIBAEMOI HArpy3ku, HeobxoaumMon ana obHapyxeHust e ekToB,
BbI3bIBAIOT BonbLUyo aedopManmto unum spatleHne OK.

8.2.3 B KadecTBe BbIXOAHbIX AaHHLIX LWeporpauyecknux CUCTEM BbICTYNAIOT KayeCTBEHHble dhoTorpa-
UM CTPYKTYPHbIX OCOBEHHOCTEN, MOBEPXHOCTHLIX U BHYTPEHHUX AE(EKTOB, a TAKKE TAKUE KONTMYECTBEHHbIE
JaHHble, KaK pasmep, nnowaas, rmybuHa 3aneraHua gedekra u usMeHeHua gedopmagun marepuana B 3a-
BMCKUMOCTM OT HArpy3ku u CBOWCTB Martepuana.

8.2.4 MpeumyllecTsa 1 06nacTb NPUMEHEHNA — nasepHas weporpadua aenaetca SPDEKTUBHbIM, Obl-
CTPbIM U TOYHBIM METOAOM KOHTPOMS MecTa u pasmepa gedekra. 310 OECKOHTAKTHLIA METOA KOHTPONA, Noa-
XOAALWMIA ANsi TeXHONorn4eckoro koHTpons MK. C noMoLLbio nazepHon weporpadum MOXHO OBHaPYXUTb U
KONUYECTBEHHO M3MepuTb AedhopmMau NOBEPXHOCTU A0 2—3 HM.

8.2.4.1 MMopraTuBHbIE CUCTEMbI MOTYT ObITb UCNONb30BaHbI ANS 0OHAPY>XEHUSA 30H PEMOHTA B MHOIO-
cnoiHbix MK.

8.2.5 Weporpadua nog gasneHnem — appeKTUBHbIN METOA KOHTPONA COCYA0B BbICOKOrO AaBneHus,
apMUPOBAHHbIX BONTOKHOM. MOBbLILLEHME AABMEHUS B TaKUX COCYAAaX YBENMMYMBAET KOMbLEBYIO M NPOAOSNbHYIO
aedopmauuio Ha MOBEPXHOCTU cOCYAO0B. Mpn 3TOM BO3MOXHO OBHAPYMTb COCTABNAIOLLYIO HANPSXKeHUa no
OCM Z, 4YTO MO3BONSAET OLEHUTb LENMOCTHOCTE apPMUPOBAHHOW OBOMNOUKM.

8.2.6 Tennoeag weporpadua — 4YyBCTBUTESNbHA K MU3AMEHEHWUSIM TENMOBOIr0 PacLUMPEHUA KOHCTPYKLUMN.
MocKONbKY yaapHble NOBPEXAEHNs (Hanpumep, B COCyAax BbICOKOIrO AaBMEHUs, apMUPOBAHHbIX YINEPOAHbLIM
BOJTOKHOM W KEBMAPOM), PACCNOEHUS, UHOPOAHBIE BKITIOYEHNUS M AP. BbI3bIBAKOT NOKANbHLIE M3MEHEHUS B KO-
a(pPuUUMEHTE TEMMOBOIrO pacLLUUMPEHUS, 3TN AedEKTbI MOXKHO ODHAPYXWUTb C MOMOLLbIO 9TOr0 METOAA.

8.2.7 BakyymHasa weporpadpua — adpchekTuBHa AN BbIABAEHUA NOKaSbHbIX PacCNoOeHUn B geTansax u
anemMeHTax KOHCTpyKuuii u3 K B npouecce nponsBoacTBa.

8.2.8 AkycTudeckas weporpacua — apdektnBHa Ana POpMUPOBAHNUS M30OPAKEHUSA HAPYLLIEHWUIA CBA3EN U
MOPUCTOCTU B NPOLIECCE KOHTPONSA METOAOM PacnbIfieHNs NEHbI HA PAKETOHOCUTENSAX, NS KOTOPbIX HEOOXOAUMbI
TEMMO3aLUMTHbIE CUCTEMbI ANS NPEfOTBPALLEHNUS NOBPEXOEHUIA B pe3yNnkTate BO3AENCTBUSA NNaMEHU NPU rope-
HUKU, PPUKLUOHHOTO a3pOANHAMUYECKOTO Harpesa BO BPeMs NoNeTa U NOTEPb KPUOTEHHOTO PAKETHOMO TONNKBA.

8.2.9 Ynbrpassykosad ronorpadusa — obecneumBaeT HaaeXHOE BbISIBNEHNE HAPYLLIEHUIA CBA3EN C NErko
UHTEPNPETUPYEMBIMU U30DPAKEHUAMU, CXOKUMU C pe3ynbTaTamMu yrnbTPa3ByKOBOIrO KOHTPOMS, HO HA HUX He
0TOOPpaXKaTCA U3MEHEHMSA TEOMETPUM AETaNM UK TONLWKUHBLI MaTepuana.

8.2.10 OrpaHu4eHnsa — NONMPOBAaHHbLIE MOBEPXHOCTU: HANpPUMep, TEMHasa BnecTAllaa NOBEPXHOCTb MO-
XKET OTKMOHATb JIA3E€PHOE U3NYYEHUE, U MOXET NOHAZ0OUTLCA NOKPLITUE AN UCKMIOYEHUS Bnecka MoBEPXHOCTHU.

8.3 NeomeTpua u pasmepbl

8.3.1 B 3aBucuUMOCTK OT pasmepoB OK MCMOMb3YIOT pasfinyHble fnasepHble NCTOUHUKN U3NYYEHUS.

8.3.2 Ha pesynbrarhl Wweporpaduu npakTUYeckn He BAUSIOT reOMETpUS AeTanmn Uinnu U3sMeHeHns TonLwm-
Hbl B CpaBHEHUKU ¢ Apyrumu metogamu HK.

8.3.3 Weporpacduueckoe obopyaoBaHue MOXHO YyCTAHABNUBAaTb B MHOTOKOOPAWHATHbIE CUCTEMbI MO-
3ULIMOHUPOBAHMA ANd TOro, YTobbl 06ecneunTb NonHoe onucaHue nonsa OK co cnoxHbiMK hopmammu (KOHUYE-
CKUE, UMNMUHAPUYECKUE MOBEPXHOCTU U AP.) U 0OCOBEHHOCTAMM (Kpas, KPOMKK 1 Ap.).

8.4 TexHuka 6e3omacHOCTH

8.4.1 be3onacHOCTb UCNONb30BaHWUA nasepa — Anda ocsewleHus nosepxHoctu OK B weporpadum mc-
nonb3yT Nyy nasepa. Jlasep snsetcs yaoOHbIM UCTOYHUKOM MOHOXPOMATUYECKOTO U KOTEPEHTHOTO CBETA.
Bce nagenus, ncnonb3yowme nasepHoe n3nyvyeHue, npeacTasnsaioT ONpeaeneHHy OnacHoCTb, KoTopas CBa-
3aHa ¢ nNpsAMbIM BO34EWCTBUEM NIA3€PHOTO fyya Ha rnasa u Koy (MCKIMOYEHUEe — nasepHble CUCTEMbI Manow
MoLHocTK). Mpu paboTe ¢ weporpaduryeckummn yCTaHoBKamMmu Heobxoanmo cobngaTtb npaBmna TeEXHUkM 6e3-
ONacHOCTM AN MUHUMW3AUUKU JaHHOW ONaCHOCTM.

8.5 HacTtpoiika v cTaHgapTusauus

8.5.1 ToyHasa HaCTpoWKa WKanbl N300paXKeHus Lweporpammbl (MUKCENW/AIOAMbI) U BEKTOPA cABUra Mno-
3BONAET BbINOSHATL MOCNEAYIOLLYI0 00paboTKy AaHHbIX Lweporpadum 4na onpeaeneHns pasmepos BbisIBIIEH-
HbIX AechbekToB, nnowaan n gecpopmauum marepuana.
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8.5.2 [Ina nony4eHns usobpaxeHus ¢ aedekraMmm U3BECTHbIX PA3MEPOB U MECTOMOMOXEHUSA, OTHOCK-
TENbHO KOTOPOrO MOXHO OLEHWUTb paboTy weporpaduyeckoin annapatypbl, HE0BX0AUMO MCNONL30BAaTb KOH-
TpOnbHble 006pa3subl. O6pasubl 40MKHbI 6bITb BbINOMNHEHLI B BUAE 3aLUMLLEHHON AehOpPMUPYEMO MeMOpPaHbI
Ha >keCTKOM DMnoke, cogepXalleMm OTBEPCTUS pasHoro pasmepa u oopmel. MembpaHna gomkHa ObITb U3roTOB-
fieHa M3 Takoro marepuana, KoTopblii COXpPaHseT cBOU PU3NYECKME CBOWCTBA C TEYEHUEM BPEMEHU C MUHM-
MarnbHbIM CTapeHueM. BHyTpeHHne oTBepcTMA B ONOKE NPOMyCcKalT aTMOCdepHOe aaBneHne nubo 3akpbIThl
npu HOMWHANbLHOM AaBreHuu, obecneymBas TemMm CambiM HaNU4Me nepenaga gaBneHud B membpane, korga
OnoK NoABEPrHYT BO3AENCTBUIO Bakyyma. Leporpaduyeckasa annapatypa namepsaeT npornd memopaHbl npu
nepenage gaeneHus. MNMpu n3y4eHun Hanuuus U YETKOCTU UHTEPPEPEHLIMOHHOTO PUCYHKA, NOMYYEHHOTO NpK
MOMOLLU KOHTPOJIbHbIX 00pa3L0oB, MOXHO NPOBECTU KOPPEKTUPOBKM HACTPOWKKM, TAKME KAK ONTUYECKOE LiEH-
TPMPOBAHWUE, MOLLHOCTb Ma3epHOro M3Ny4eHUs, ypoOBEHb Harpy3ku (Bakyyma), MSMEHEHUS OTHOLLEHMSA fny4da U
T. 4., obecneyms TemM camMbiM OMTUMAarNbHYIO paboTy annapatypel.

9 UsmepeHue pecpopmauun
9.1 O6wune cBeageHUnA

9.1.1 Metannuyeckue Haknempaemble TEH304aTUYMKN CONPOTUBNEHUS COCTOSAT U3 CETKW OYEHb TOHKOW
METanIM4YeCKoOn NPOBOMOKK, DOMNLIM UMW NONYNPOBOAHUKOBOIO MaTepuana, HaknemBaeMomn HENOCPEACTBEH-
HO Ha gedopMuUpyemMyro NOBepxXHOCTL OK ¢ MOMOLLBLI0 TOHKOrO Cnosd 3NOKCUAHOW CMOfbIL. [pu NnpunoXxeHun
Harpy3km k OK COOTBETCTBYIOLLYIO AedOopMaLui0 N3MEPSIOT OTHOCUTENBHO 3NEKTPUYECKOTO CONPOTUBIIEHNSA
NPOBONOKU MU hONbru, IMHEWHO U3MEHSAIOLLErocs Npu yeenudeHun gedopmaumn. Mertannuueckas cetka
U CKneuBaioLLee BELECTBO AOMKHbI COBMECTHO nepedasatb AedOpMaLMIio, HO KNesulee BELECTBO Takke
OOIMKHO BbIMOMHATL (PYHKUMIO ANSNEKTPUKa Mexay ceTkon u nosepxHocTbio OK u3 IMNK. Kpatkue ceegeHus o
MeToAe npusedeHsl B Tabnumue 7.
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MpumMeHeHVe MpuHUMN MpenmMyLyecTsa HepgocTtaTtku MpeacTaBneHue
JencTBumA pesyneraToB
MoeT ucrnons3oBaTbCA MeTannuyeckue Hakneusa- OTHocuTenb- | KanubpoBka oT- BbIxogHoi
LA M3MepeHns Kak cTa- eMble TEH30aT4nKn conpo- HO AOCTYMHa [enbHOro TeHsoaaT- | curHan uenwu
TUYECKOW, Tak M AMHAMU- | TUBMEHUSA COCTOAT U3 CETKM CTOUMOCTB. YnKa HEBO3MOXHa. n3MepeHuns
Yeckol fedopmaviun. NPOBOSIOYHOW HUTW MeTanu- conpoTuene-
YecKkon gorbru (pesncTop), MeHee rpo- Huskuit ypoBeHb HWsA (Hanpwu-
MamepeHune flecpopmauum | Hakmensaemoin Henocpes- Mo3gkuit, 6o- | oTknuka Ha gedop- | Mep, MOCT Co-
B pa3nn4HOM JunanasoHe CTBEHHO Ha feopMupyeMyro | Nnee Belcokoe | Mauuo. Huakuia NPOTUBMEHNS)
Temneparyp, OT KPUOreH- | NOBEPXHOCTb TOHKUM CrOeMm paspelleHne, | ypoBeHb CUrHana BblpaxaeTcs B
HbIX O O4€Hb BBICOKWX. 3nokcnaHon cMonel. MNpu YeM Y 3KCTEH- | AenaeT TeHsofjaT4yn- | MUNNUBOILTax
NPUNOXEHUN Harpy3kun Ha no- 30METPOB. KW MOABEPXEHHLIMA | BBIXOLHOIO Ha-
B Tex cnyyasx, korga BEPXHOCTb pesynsrupyroLlee BO3J€NCTBUIO NOMEX | NpshKeHnA Ha
HeobxognMbl Gornee Bbl- N3MEHEeHNe AJTMHbI MOBEPXHO- Beicokas OT 3reKTPUYECKUX BONLT BXOf-
COKOe yfensHoe conpo- CTU coobLaeTca pe3ncTopy, U | 4YyBcTBU- YCTPOWCTB, Bbl3bl- HOro Hanps-
TUBMEHNE U YyBCTBUTENL- | COOTBETCTBYIOLWAA fedopMa- TENBHOCT, BamLMX Heobxoaun- | KeHus. U3-3a
HOCTb (BbiLLe KO3(PdULM- | LA M3MepsieTcs B BblpaXXEHUW | CMOCOBHOCTb | MOCTb 3KkpaHupoBa- | dopmupoBa-
€HT TEH30YCTONYMBOCTM), | SNEKTPUYECKOro ConpoTuBmne- obecneun- HWA UM U30NUpo- HWA BbIXOA-
npefnoYTeHne oTaaeTca HWUA NPOBOSTOKU UNK POrbIK, BaTb o6LLyto BaHus. HOro curHana
MNoryrnpoBOSHUKOBOW N3MEHSIOLLErocs NINHERHO ¢ TOYHOCTb O4YeHb HU3KOro
nnacTuHe. yBernu4eHue gedopmMarnu. BblLLIE M3amepeHusa TeHso- HanpspKeHua
MeTannuyeckas cetka u ckne- | + 0,10 % pge- LaTyukamu nogeep- | Tpebyercsa
B Tex cnyyvasix, rae Tpeby- | MBaroLlee BeLUECTBO JOMK- dopmauum. XEHbl MHOMOYUCHEH- | YyBCTBUTENMb-
HOTCA MEHbLLAs YyBCTBU- Hbl COBMECTHO nepefaBaTtb HbIM MoTeHuUWans- HocTb 100 MKB
TEMNbHOCTb K U3MeHeHUaM | gedopmaluio, B To Bpems kKak | Hebonblune HbIM UCTOYHMKAM Unu nydiie
TeMnepaTypbl U MeHbLIas | Knesiee BeLecTBO AOMKHO pasmepbl 1 OLUNBOK, TaKUM Kak
MOrpeLUHOCTb, MpefnodTe- | TakKe BLINOMHATL OYHKLUIO macca. paclumpeHuve unm
HWe oTAaeTesa MeTannu- LU3reKTpUKa Mexay CeTKoW 1 cxaTue TeHsofaTuu-
YeCKUM HakrensaeMblm NMOBEPXHOCTBLIO KOMMO3UTHOIO HocTynHel Ka u/vunu martepuana
TeH3ofaT4unkam. nsgenus. Bepcun OCHOBaHus,
faTymkos U3sMeHeHune cnocob-
B Tex cnyyasx, korga MonynpoBoAHMKOBbLIE TEH- pasnuyHoin HOCTW perucTpauuu
HeobxogWMbl cTabuneHas | 304aTyuku, cocTosLme U3 AnunHbl [oT 0,2 | unu TemnepaTypHo-
YCTaHOBKa, MeHbLUas NNacTUHbl C PE3UCTUBHBLIM 4o 100 mm ro koadppuumeHTa
MorpeLLHoCTb U ycTpaHe- 3MeMeHTOM, AUcneprupoBaH- (oT 0,008 oo CONpoTUBMEeHUA
Hue ownbok BcneacTene HbIM B NMOACMOW, M3MepsIoT 4 paroimos)] n3-3a BO3aencTeus
CMELLieHUs U rucTepe- TEH30PE3NCTUBHBLIE M3MEHEHUSA Temneparypsl unu
3uca, npeanodTeHne B KPEMHUW W FrEpMaHun Kak cTapeHus, Beay-
OTAaeTCs TOHKOMMEHOY- PYHKLMIO OT HanpsKeHus no LLero K 04eBUAHON
HbIM 1 AU EDY3NOHHBIM CpaBHeHUIo ¢ gechopmaLuei. dedopmaLuun unu
NoryrnpoBOSHUKOBLIM 3arpA3HeHunIo cooT-
TeH3ofaT4unkam. [aTtyuk HakneunsaroT Heno- BETCTBEHHO
CpefCTBEHHO Ha Aedhopmu-
Ans nonHoro onucaHwA pyeMYIo NOBEPXHOCTb TOHKUM lmetepeanc n cnon-
XapaKkTepuUcTUK oce- CroeMm MnoKCUAHOW CMOnbI. 3aHue, BbI3BaHHbIE
BOW gedpopmMaumu (npu HeCcoBepLUEHHbBIM
dedopmauyun n cxatun), | TOHKOMMNEHOYHbIE U Anddy3n- ckneuBaHuemM.
a Taloke fedopManuu OHHbLIE NONYNPOBOLHUKOBLIE
cagura, MNyaccona, ua- TEH30[aT4MKN NPOYHO NpuU- HenwuHeiiHoe oTHO-
rba 1 KpyYeHWs MOXHO | COELUHSIOT K UCTbITEIBAEMOIA LLeHWe conpoTusne-
UCrone3oBaTk KOMMNMEK- | NOBEPXHOCTK, UCKIToYas HWA K gedopMauuu
Thl TEH304aTYMKOB HeoBX0AMMOCTb aAre3MoHHOro Ans nonynposo-
CBA3bIBaHUsA JHUWKOBBIX TEH30AaT-
YKKOB

9.2 MpumeHeHune

9.2.1 HaknenBaemsble TeH304aTUNKN CONPOTUBNEHNA U3MePAIOT cpegHee yanuHeHne OK (AL/L) oTHocu-
TENbHO €r0 HOMWHANBLHON ASUHBI.

9.2.2 TeH3ogaT4MKN Hanbonee 4acto UCMONb3YOT AN ONpPeAeneHnsa HaNpPskeHU B KOHCTPyKUMsIX. Mo-
CKOJIbKY UCMBITAHMS HEPEAKO MMEIOT pa3pyLlalolmin XapakTep, TEH304aT4YMKU HEBO3MOXHO UCMONb30BaTh
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MOBTOPHO. TeM He MeHee paboymne XxapakTEPUCTUKN TEH3OMETPUYECKUX AaTHMKOB 3aBUCAT Kak OT Matepuana
M3roTOBMEHUS, TaK U OT reoMeTpuyeckux napametrpos OK.

9.2.3 OnTumManbHOe 1 BOCNPOU3BOAUMOE onpeaeneHue gedopmaymm nosepxHoctn OK 3aBUCUT B 3Ha-
YUTENBLHOW CTENEHM OT MaTepUanoB, UCMOMNb3YEMbIX AN OYUCTKM MOBEPXHOCTU CKIIEUBAHUSA, ANA MPUKIEN-
BaHUS JaTyMKka U HAHECEHMSA 3alMTHOr0 NOKpbITMA. K MHaMBMAYyanbHeIM hakTopam, CrnOCOOHBLIM NOBMMATH
Ha paboune xapakTepPUCTMKM TEH304aTYMKa, OTHOCMTCH CMaB PE3MCTUBHOTO SNEMEHTa, Matepuan HOCUTENS,
paboyas gnuHa, KOHUrypaumsa gatinka u pe3smcTUBHOIO ANEMEHTA, TUM U KOHAUIypaLmsa Npunosi, KOMNeHca-
Uus TeMNepaTtypbl, CONPOTUBIEHNE aKTUBHbIX SNTIEMEHTOB U KOI(PULMEHT TEH30YCTONYNBOCTH.

9.2.4 TeH304aTYMKN — OYEHb YYBCTBUTENbHbIE YCTPOWCTBA C (hakTUIECKn BECKOHEYHON pa3peLuatoLen
CMOCOBHOCTLIO. OHM CNOCOBHBI ONpPeaensaTh HE3HAYUTENbHBLIE M3MEHEHUSA PA3MEPOB B KOHCTPYKLMAX C XOPO-
el TOYHOCTLI, HAMHOIO NPEBOCXOASLLEN YPOBEHb APYIUX U3BECTHLIX YCTPOWCTB.

9.3 OrpaHuveHus

9.3.1 OTknuk Ha aecopmaumnio uMeeT HebonbLuoe 3HaYeHne. HeobBxoaumMo npoaBnsaTb BONbLUYHO OCTO-
POXHOCTb NPU MX UCMONb30BaHMU. Kpome Toro, 4To0bl 00ecnevnTb 3a4aHHY TOYHOCTb AaHHbIX, 4aTYUKK He-
00X04MMO Hagnexawmm o6pasomM NPUKNEUTb U NPEABAPUTENBHO NPOBEPUTL. Hanbonee pacnpocTpaHeHHbIN
NPU3HaK HeMpaBuIibHON PaboTbl gaTymka — 3TO HECTAOUNBHOCTL, NPOABAAIOLWAACA C UBMEHEHUEM BPEMEHM
Unu Temneparypbl. ECrin TeH3o4aTyMKM He BO3BPALLAIOTCA K HYNEBbIM NOKA3aHWAM MpU NOBTOPEHUN NEPBO-
HavanbHbIX YCIOBUIA, MU NPU HU3KOM USN U3MEHSIIOLLEMCS CONPOTUBNEHNW OTHOCUTENLHO 3eMIu, Ux paboTa
MOXET CYUTATLCA HEKOPPEKTHOM.

9.4 lNeped Mcnonb3oBaHMEM CUCTEMA M3 TEH304aTYMKOB MPOBEPSAETCA Ha LENOCTHOCTb M BO3MOX-
HOCTb 0BeCneYeHUs NONYYEHUS HAAEXKHbLIX U MOBTOPSIOLLMXCH AaHHbLIX. BO3MOXHbI ABa BapuaHTa NpPOBEPKM:
(1) nepeoHa4YanbHasg NpoBepKa NOcne yCTaHOBKM W (2) NPOBEPKX NOCNE NOAKIIOYEHUA SNEKTPONnpoBOaOB.

9.5 MapaMeTpbl NPOBEAEHUSA UCMLITAHUI U COOTBETCTBYHOLLME TEH30A4ATUNKK BbIOUPALOT, UCX0AA U3 Tpe-
00BaHUI HOPMATUBHBIX JOKYMEHTOB MITU TEXHUYECKOW JOKYMEHTaL M.

9.6 Pa3smepbl

9.6.1 KpynHorabapuTHble OK, HanpuMep COCyAbl BbICOKOrO AABMEHMSA C apPMUPOBAHHON BHELUHER 060-
NOYKON, AenaroLmue NnpuMeHeHne TPaguLMOHHbBIX 9KCTEH30METPOB HENPAKTUYHLIM, UaeanbHO NOAXOAAT AN
NPUMEHEHNS TEH304aTYUKOB.

9.7 TexHuka 6e3onacHOCTHU

9.7.1 B npouecce OYUCTKM MOBEPXHOCTM OBpasua U NPUKNEUBaAHUSA TEH304aTYUKOB MOTYT MCMONb30-
BaTbCA OMNAacCHbIE AN 340POBbSA KOHTpOMepa xuMudeckne Bewectea. Heobxogumo cobnogarb mepbl npeao-
CTOPOXXHOCTU NpU paboTe C 9TUMK BELLECTBAMM U HE AOMYCKaTb UX MONA4aHMe Ha KOXY, B I11asa u AblxaTernb-
Hble NyTH.

9.8 HacTtpoiika u ctaHgapTusauusa

9.8.1 Tak Kak TeH304aTuMK1, UCMOMb3yeMble NS ONpeAeneHnsa 3Ha4eHun pabounx xapakTepucTuk, Kak
NpaBuno, HEMPUIOAHbI K MOBTOPHOMY MCMNONb30BAHUIO, AAHHLIE, MOMYYeHHbIE MPU MEPBOM UCMONb30BAHUN
OT HECKOMBbKMUX BbIOOPOYHbIX AATYMKOB UCMOMb3YIOT AN NMPOrHO3MPOBAHUA pabovnx XapakTEPUCTUK ANsS BCEX
0aT4YMKOB OAHOW NapTuum.

9.8.2 lNepen npoBeaeHUEM KOHTPONSA CUCTEMA TEH304aTYMKOB MPOBEPAETCA HA LLENOCTHOCTL U BO3MOXK-
HOCTb MONMyYeHUs1 HAAEXHbIX U NOBTOPSOLUNXCS AAHHbIX.

10 TennoBU3MOHHbLIN METOA,

10.1 O6wune ceegeHus

10.1.1 Metog OCHOBaH Ha perucrpaunn nHdpakpacHon BuaeokaMmepon pacnpeaeneHma TeMmneparypsl
Ha Bcel noepxHocTn OK BO BpeMsi unu cpasy nocne Harpesa (MNu OxXnaXkaeHus) KOHTponmpyeMon obnacru.
M3MeHeHne MHTEHCUBHOCTH TENMOBOIO NOTOKA, BbI3BAHHOE PACMNOSNOXKEHHBIMM BMM3KO K NOBEPXHOCTM Aedek-
Tamu, BO3AEWCTBYET HA NONyyvyaeMoe pacnpeaeneHue temnepartypbl Ha nosepxHoctn OK. B cooTeeTCcTBUK C
FOCT P 53698 (nyHKT 2.2) pasnuyator:

- aKTUBHbIN TEMMOBU3MOHHBIAN METOA; 3aKMIOYAETCA B UCMONL30BAHUM BHELLUHETO MMNYnbca, BO30Oyxaa-
towero notok tenna (anddysuio) B OK. Harpes MOXeET NpoBoAUTbLCA Npu KOHTakTe OK ¢ 00bekTOM Apyron

22



rOCT P 56787—2015

TeMnepaTypbl (TENONPOBOAHOCTL), MPU HArHETAHWMMW BO34yXa WIM >KUAKOCTWU B M3genue (KOHBEKLUMOHHBIN
Harpes) unu npu sosgenctemn Ha OK CBETOM MMNYNbCHON flaMnbl UNU NPOXEKTOPA (HarpeBs U3sy4YeHuem).
OxnaxgeHune He MeHee 3(PeKTUBHO, HO NPU ITOM AOCTYNHA TONLKO Tennonepegaya unu KoHeekuus. Ewle
OOHOW (pOPMOI BHELUHErO BO3AEWCTBUA ABNAETCA LuKnMyeckaa mexaHudeckaa gedopmauna OK. B uenom
obuwen ana MK apngaerca yuknuyeckas 4acrota B gnanasoHe ot 5 0o 30 I'y. BeCKOHTaKTHbIE METOAbl MOXHO

NPUMEHATb ANS KOHTPONS KPYNHOrabapuUTHbIX KOHCTPYKLIWIA;

- BECKOHTAKTHBLIA METOA, NPU KOTOPOM U3NyHaemas dHeprusa He TpeOyeT cpedbl And nepegadyum tenna
OT UCTOYHMKA K noBepxHocTn OK. [nA 6EeCKOHTAKTHOrO MEeToaa Hambonee 4yacTo UCMONb3YIOT famnbl Harpe-
Ba (MMNYNbCHbIE NaMmbl MU NPOXKEKTOPLI). CNONb3yd HArpeB ManydeHmem, Kak NpaBsuno, ferde nonyyunTb
paBHOMEPHOE TEMMOBOE U3NMYyYEHUE MO OTHOCUTENLHO BONLLUOK NOBEPXHOCTU. MeToa Harpesa U3nyyeHmem
TaKke NoAXoAUT ANA u3genuin HenpaBUNbHOW POPMbI UMM C HEPOBHOKW MNOBEPXHOCTLIO. KpaTkue ceegeHus o
MeToAe NpuBeAeHbl B Tabnuue 8.

Tabnuuya 8— KpaTkas uHopmMaLus o TeNNoBU3MOHHOM METOZe HepaspyLUatoLLero KOHTPOMs

NofHeHUi 0cobeHHo
B TOHKMX MHOIOCOM-
HbIX Marepuanax.
Mpegen ToNLWWHSI
3aBUCUT OT ko3 pu-
LMeHTa Tennonpo-
BOAHOCTM Nnonumep-
HOro KOMMO3UTHOrO
MaTepwuana, a Takxe
MCnorb3yemMmoro
obopynoBaHug n
meToga.

XopoLuo noaxogut
Ang 6bICTporo cka-
HupoBaHMA BonbLLIMX
noBepxHocTeil. No-
WCK 30H, nofBepra-
eMbIX AanbHerlen
Oonee TwarensHON
npoBepkKe.

Hauny4wum o6-
pa3om NoAXoAUT
ANs noBepxHocTe
C BbICOKUM KOahhu-
LMEeHTOM U3nyvyeHuns
(koadppULUeHT oT-
paxeHus). MNnockas
YepHas NOBEPXHOCTb
obecneynBaeT oNTK-
MarnbHble pesynbra-
Thl, TaKKe XopoLune
pesyneraThl MOXHO
nonyynTs Ha 6onb-
LUIMHCTBE MaToBbIX
NoBEepPXHOCTEN.

BoamoxHoCTb Ha-
CTPOWKN OJHOCTO-
POHHEro UNu ABycTO-
POHHEro KOHTpONSA

TemnepaTypbl Mo
BCell MoBepxHO-
CTU Uccnegyemon
feTanu Bo Bpems
Wnun cpasy nocrie
HarpeBa (unu
oxraxaeHus)
uccrnegyemon
30HbI. MNoano-
BEPXHOCTHbIE
fJedeKTbl BNUAIOT
Ha TernnosoWn
MoTOK, co3faBas
nokanu3oBaH-
Hble U3MEHeHUs
TemnepaTypbl Ha
MOBEPXHOCTH.
BHyTpeHHue
LedekTbl 0bHa-
pyxuBaroTcs ¢
NMOMOLLIbHO TEPMO-

anddysnn.

Tepmoguddysua
MOXeT ObITb Bbl-
3BaHa npoue-
JypoWi HarpeBa
(n3nyyeHue,
KOHBeKLMSA unu
NpoBOAWMOCTbL)
Unn oxnaxge-
HWUA (KoHBeKUUA
Wnn nNpoBogu-
MOCTb), a Takke
MeXaHU4eCKUM
BO3JENCTBUEM
(Bubpauus)

KOTOpbIX Criy4asx
JaHHble ncernego-
BaHWSA CpaBHUMBI
C PEHTTEHOBCKUM
Wnun yneTpassy-
KOBbIM MeTogamMu
B onpegereH-
HOW YacTu (Kak
npasuno, 20 %)
BpeMeHun obcne-
JOBaHus.

MccnepgoBaHue
MOXeT ObITb
nornHocTko Bec-
KOHTaKTHBIM.

He Tpebyetcs go-
CTyna K NpoTuBo-
NONOXHOW cTOpO-
He KOHCTPYKLMW.

ObecneynBaer
JOMNONMHUTENbHbIE
cBefeHusa ans
Lpyrux MeTogoB
HepaspyLuatoLlero
KOHTpoOns.

OtcyTCcTBUE Bpea-
HOFO U3My4YeHUs.

Bonblwoe pas-
Hoobpa3sne
BO3MOXHbIX cchep
npakTU4ecKoro
NPUMEHEHMS.
MoxeT 6bITb Uc-
nonb3oBaH Ha ca-
MbIX PasfnyHbIX
TennonpoBOSHbIX
MaTepuanax

MpumMeHeHne MpwHUWN gecTBuA MpenmMyLyecTsa HepgoctaTtku lMpeacTaBneHve pesynsraTos
BoamoxHo obHapy- UHdppakpacHas OTHOCUTENLHO UHdpakpacHoin WHdpakpacHas kamepa
XEHWe paccnoeHnit, | Bugeokamepa ObICTPLIN (10- Kamepe Heobxogum BbIBOAUT BuAeon3obpaxe-
HapyLleHWA agresnn, | KoHTponupyeT KarbHoe nccne- npsMoi 0630p UCMbI- | HWe NOBEPXHOCTHOrO pac-
MycToT, TPELMH U 3a- | pacnpefeneHue fjosaHue). B He- TYEMOro Usfenus, 3a- | npeaeneHus TeMneparypsl

30p HeoOxoauUM Ans
HaBefdeHWs okyca.

HepaBHOMepHOe
NPUMeHeHWe Harpesa
UK oxNaxaeHns
MOXeT NPUBECTM K My-
TaHuUe TepMorpadu-
YeCcKnX N30BpaKeHWi.

HarpesatensHoe
oBopyfoBaHue onac-
HO MCMONb30BaTh

B cpefax, GoraTbix
FOPHOUUM.

MNoBepxHOCTHAs KOH-
TpacTHas Temnepary-
pa U3-3a BHYTPEHHUX
JedeKToB aKkeno-
HeHUMWarnbHo nagaet
C yBeNMYeHneM ry-
6UHbI, orpaHWYmMBas
ucnornb3oBaHwe Ans
TOHKWX MHOFOCI10M-
HbIX Matepuanos
(TonwwmHon go 1/3
aroiima).

HeadhdekTuBeH Ans
JeTtanei ¢ nosepx-
HOCTAMW C HU3KUM
KoadppuymneHToM
U3fy4yeHus, 3a uc-
KItoYeHnem cryvaeB
HaHeCceHWUs NOKPbITUA
C BLICOKOW M3ny4ato-
Liel cMocOBHOCTbLIO
(Hanpumep, YepHas
MaToBas TeMnepHas
Macka)

UCMbITEIBAEMOro M3genus.
YacToTa KagpoB cocTas-
nget obbiyHo, 60 My, do-
CTYMHbI ApYyrie HacTPOWKK
YyacToTkl kagpoB. HekoTo-
pble KaMepbl OCHaLLEHBI
aHanorosblM BUAEOBbI-
XOAOM ANSA 3anvcu nvnm
uudppoBoro Beofa/BeiBoga
AN NOAKIIOYEHUS K KOM-
nbloTepy.

HedekTHElE 30HLI 0TOOpa-
XaroT B BUAe U3MEHEHUI
NoBePXHOCTHOW TeMne-
paTypbl, Habnrogaemoin
WHpaKkpacHon kKaMepoil.
[na npocmoTpa aTu Kone-
6aHuA TemnepaTypel pac-
npeaeneHsl No UBeTHOW
WK NOMyTOHOBOM LUKane.

N3obpaxeHnsa BHYTPEH-
HUX feeKTOB UMEIOT
BPEMEHHLIW XapaKTep.
BpeMs Busyanusauuu,

nWK KOHTpacTa nsobpa-
XEHUH 1 nocnegyroLlas
noTepsa YETKOCTU 3aBUCAT
OT Tennodunanyecknx
CBOWCTB UccreayeMon ge-
Tanu u Tennouandeckux
CBOWCTB fedpekTa, a Takke
OT pasmepa U1 rmyOuHbI
JedpekTa. B HekoTopbIX
cryyasix nepenag Tem-
nepaTtyp oYeHb criabelit
n/unu KpaTkoBpeMEHHBLIA.

MoxeT BbITb Heobxoama
cUCTEMaA XPaHeHWUA gaH-
HbIX U/WNK JONOMHUTENb-
Has obpaboTka AaHHbIX
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10.2 NMpumeHeHne

10.2.1 OBopyaoBaHue Ansd TENNOBU3MOHHOTO METOAA MOXET ObITb OYEHb MPOCTLIM (PY4YHOW TENNOBU3OP
W TEeNnoBas Nywka) U O4€Hb CIOXHBIM (MONTHOCTLIO MHTErPUPOBAHHAA CUCTEMA C KOMMLIOTEPHLIM ynpasne-
HUEM).

10.2.2 PekoMeHAYEeTCS UMETb B HaNW4YMKU KOHTPONbHbLIA 0Bpa3sel co CBOMCTBaAMM, aHanornydHbimm OK.
KoHTponbHbI 00pasey, AODKEH COAEpaTb pearnbHble WM UCKYCCTBEHHbIE AeddeKTbl, pasmepbl KOTOPbIX
YyA0BNETBOPSAOT TPeOOBAHUAM YyBCTBUTESNIEHOCTU TEMMOBU3MOHHOTO KOHTPOSS.

10.2.3 CnegyeT yuuTbiBaT:

- xapakrepuctuku gedekra (anddys3moHHaa cnocobHOCTb, pasmMep, rnybuHa 3aneraHus);

- XapaKkTepPUCTUKM TENMNOBU30PA (HYBCTBUTENBHOCTL, MONOCA YaCTOT, YacToTa KagpoB U T. 4.);

- mapameTpbl cbopa U XpaHeHUs AaHHbIX, @ TAKKE TOYHOCTb U NOBTOPSEMOCTb PE3yNLTaToB.

10.2.4 K TunnyHbiM gecpbektam, onpegensemMbiM TENIOBU3MOHHLIM METOAO0M, OTHOCATCA MYCTOThI, 3a-
MOSTHEHUS, TPELLUHBI, PACCIIOEHUSA U NPUCYTCTBUE XMAKUX cped. Pasmep HaumeHbLero obHapy>xuBaemoro
Jedpekta orpaHMyeH pacCTOSHUEM MeXZy TEennoBU3OPOM W MOBEPXHOCTLIO AETANM, a TAKKE MIHOBEHHbIM
nonemM ob3opa Tennosu3opa. KoHTpact TemnepaTypbl, onpegensemblii HA MOBEPXHOCTU, 3KCMOHEHLMANBHO
nagaert ¢ yBenuyeHneMm rmyOunHel.

10.2.5 KoHTpacTt Temnepatypsl, Bbl3aBaHHbIW Hanndunem aedektoB B K, oyeHb HeBenuk. M0aToMy BaXk-
HO NPOBECTU OLEHKY BO3MOXXHOCTEN TENMOBM30PA C MCNOMb30BAHMEM KOHTPOMLHOro obpasua, cogepkalero
UCKYCCTBEHHLIE AEEKTHI.

10.2.6 [JaHHbIe KOHTPONA MOTYT ObITb NPeACTaBNeHbl B BUAE OAHOTO M300paxkeHusa gedekra unm nocne-
JOBAaTENbHOCTU U300PaXKEHMI, OTODpaXKaloWENn pa3BUTUE U MOCNEAYIOLEE CHUKEHUE WHTEHCUBHOCTM OTO-
OpaxkeHusa gedekra.

10.2.7 MMOBTOPAEMOCTb PE3YNbLTATOB KOHTPONS 3aBMCUT OT UCNONb30BAHHOIO 000PYAOBAHUS U METOAOB.
Iyywaa noBTOPAEMOCTb pe3ynbTaTtoB AOCTUrAETCA C MOMOLLBI aBTOMAaTU3UPOBAHHOIO COOpa U XpaHEeHUs
AaHHbIX, CUHXPOHU3UPOBAHHOIO C NPMMEHEHWEM TEMMOBOIO MMMyNbCa.

10.2.8 NMapamMeTpbl TENNOBU3UOHHOIO KOHTPONSA AOIMKHbI BbIOMPATLCA B COOTBETCTBUM C AENCTBYIOLLIEN
HOPMAaTUBHOM AOKYMEHTaUUENR.

10.3 OrpaHuyeHus

10.3.1 OpueHTauma gedrekta OTHOCUMTENLHO HaNpaBneHUa TENMOBOro NOTokKa.

10.3.2 MnybuHa 3aneraHusa gedekra OTHOCUTENBHO pacCMaTpMBaeMOn NOBEPXHOCTU U pa3Mep aedek-
Ta OTHOCUTENbLHO MMyOUHLI €ro 3aneraHus.

10.3.3 OtpaxeHune nagaroLlen aHeprun Ha nosepxHocTb OK (npu ycnosuu, 4to OK nmeet oTpakaioLyto
NMOBEPXHOCTb) U3-38 OTPAKEHUSA NAaMMbl Harpesa unu OnManexxawero ropayero oobekTa MOXeT MewaTtb UH-
Tepnperaumm TENNOBOrO uanydeHunsa ot OK, xoTa OTnMuMe COCTOUT B TOM, YTO CUrHanbl OT AedEKTOB UMEKOT
KpaTKOBPEMEHHBIN XapakTep, a CUrHanbl OT MHbIX UCTOYHMKOB (Onusnexawme ropsgyne o0bekTbl) 3a4acTyto
MOCTOSIHHbI.

10.4 Pasmepbl

10.4.1 CnocoBHOCTL TeNNoBMU3opa 0BHapykMBaTb HEGONbLLME KOHTPACTbl TEMNEPATYP ABMNAETCA (PYHK-
LMen OTHOCUTENBHOTO yrna Mexay noBepxHocTbio OK 1 kamepol ¢ npsaMbiM yrnom 063opa, o6ecnevmBaroLLmMmM
onTUMarnbHbIe pe3ynbTathl. Heobxoaumo usberars yrna o63opa 6onee 45° ot HopMmanm.

10.5 TexHuka 6e3onacHoOCTHU

10.5.1 Mpu npoBegeHUn TENNOBU3MOHHOIO KOHTPONA cneayeT pPyKkoBOACTBOBATLCH AEWCTBYIOLUMMU B
oTpacny HOPMAaTUBHbLIMU JOKYMEHTAMMU WUITM TEXHUYECKOW JOKYMEHTaUMen No oxpaHe Tpyaa.

10.5.2 Tpebyetca cobniogeHne npaBun TeXHUKM B6e30nacHOCTU npu paboTe ¢ INEKTPUYECKUM U Harpe-
BaTernbHbIM 0O60PYA0BaHUEM.

10.6 HacTtpomka u ctaHgapTusaumua

10.6.1 VIH(ppakpacHblie kamepbl TPEOYIOT Nepuoanyeckoin NOBTOPHON HACTpoliku. Kpome Toro, ana npo-
BEPKKU paboTbl KAMEPbI MOXKHO MCMONBL30BAaThL KOHTPOSbHbLIE 0Opasupbl.

10.6.2 KoHTpOnbHble 06pasLbl A0MKHbI ObITb U3FOTOBMEHbI M3 TAKUX e MaTepuanos, uto n OK, n umetb
Takue xe cBOWCTBA. KOHTpOnbHbIE 06pasLUbl AOIMKHbI COAEPXKATb PEanbHbIE UMM UCKYCCTBEHHbIE Ae(EKTHI.
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11 YnbrpasBykoBble MeTOAbI

11.1 Obuwume ceBeaeHunA
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11.1.1 ¥YnerpassykoBble MeTodbl HK B cootBeTcTBMM ¢ FOCT 18353 (NnpunoxeHue 2) oCHOBaHLI Ha pe-
rMCTpauun U aHanuse napamMeTpoB ynpyrux BOJSH, KOTOpbie BO30yxxaatTtca B OK. YNbTpasBykoBbIE METOAbI
no xapakrepy B3aumogencreusa ¢ OK 0THOCATCA K aKTUBHBIM METOA4AM U OCHOBAaHbI HA U3MEPEHUN UHTEHCUB-
HOCTM MPOMYCKaeMoro UM OTpakaeMoro 0ObLEKTOM YNLTPa3BYKOBOrO CurHana. PasnuyHble HECMAOLUHOCTM
CMOCODOHLI OTpaXkaTb, pacceuBaTb M OCNabNSATb SHEPIUI0 curHamna. YnbTpasByKOBaA SHEprus reHepupyercs
KOPOTKMMM MMNYNbCaMK MPW NOMOLLIM MbE303NEKTPUYECKUX Nnpeobpasosartenen. MIcnonb3yemble 4acToThbl, Kak
npasuno, HaxogaTcs B gnanasoHe oT 1 go 25 MIy. MNpu KOHTpone ynbTpa3BykOBbIMWU METOAAMMW MPUMEHSAIOT
KOHTAKTHbIE MM UMMEPCUOHHbIE CMOCOObLI CO34aHUA aKyCTUYECKOTO KOHTaKTa Mexay npeobpasosarensiMu
n OK. MockonbKy BO34yX HE Mepedaer BbICOKME 4acToThl, ANs obecrnevyeHnss cTabunbHOro akycTU4ecKoro
KOHTaKTa UCNONb3YeTCA KOHTAKTHAsA >XXMAKOCTb, Hanpumep, Boga unu macno. MNepeg nposegeHnem HK no-
BepxHOCTb OK gomkHa ObITb O4YMLLEHA OT TPS3N U APYrMX MHOPOAHLIX YacTuy,. Kpatkue csegeHus o Metoae
npueBedeHbl B Tabnuue 9.

Tabnuuya 9— KpaTkas uHgpopmMaLus o6 ynsTpasBykoBOM METOLE HepaspyLUatoLLero KOHTpOms

LennTb UX OTHOCUTENbHbIE
pas3Mepbl U pacnonoXeHne
(cm. cTtonbey «lMpeacras-
fieHWe pesynsTaToBy).
KoHTponb MOXeT ocyllecT-
BNATLCSA BPYYHYIO UK C
MOMOLLIb0 aBTOMaTWU3NpPOo-
BaHHbIX CUCTEM

ObITb Kak MPOCTLIM, TaK U
LOpornM nepeHocHeiM. OT
CUCTEM C NpeacTaBneHneM
pesynsraTtoB B BUAe A-CkaHa
[,0 KpYMHBIX NOpTansHbIX Ch-
CTeM C NpefcTaBlieHnem pe-
3ynbTaToB B Buge C-ckaHa,
CNocoBHbIX HakannMeaTb
Gonblune 0b6beMbl JaHHbIX

MpumeHeHne MpwHUMN gencTBus MpenmyLyecTsa HepgocTaTtku MpeacTaBneHue
pesynsraTos
O6Lwmin OCHOBHbIE CBEAEHUS: O6Lwmin 063op: O6wwmin 0b3op: O6wmin 0b3op:
0630p: MMnynbecHasa BeICOKOYa- OBHapyxuBaeT nogno- TpebyeT oTHocK- | JedekTbl He OTO-
OG6Hapy- CTOTHasA ynerpa3ByKkoBasi BEPXHOCTHblE AedeKTh!: TenbHO POBHOW OpaxatloTcs U He
XuBaet BOSTHa 3afjaHHOW YacToThl NMOPUCTOCTb, TPELYUHbI, W rmagkon no- 3anucelBaloTcA Ha-
noanoBepx- | BBOAWTCA B UCCneayeMyro WHOPOAHbIE BKIHOYEHUS, BEPXHOCTMW. npamyto. JedekTbl
HOCTHblE U Aetanb NocpecTBOM MNbe- paccrnoeHna u T. 4. N3MepATCA NyTem
BHYTPEHHUE | 303neKTpu4eckoro garym- XapaKTepuCcTUKU | CpaBHEHMWS MONOXu-
nedekTbl. ka. Ha noBepxHocTb uccne- | JononHuTeneHble cBefe- MaTtepuanos TeneHOM N oTpula-
JyemoWn geTtanun HaHocAT HUS: (cocTosiHne TeNbHOW amMnnuTyq
Hononhxu- KOHTAKTHYH XXUAKOCTb, No- | BO3MOXeH KOHTPOSb € UC- NOBEPXHOCTH, OTHOCUTENBHO KOH-
TernbHble 3BOJIAIOLLYHO OCYLLECTBNATL | Mofb3oBaHUEM NPOAONbHLIX, | HanpaBneHue TponkHoro obpasua.
cBefeHus: BBOJ YNbLTPa3BYKOBLIX BOMH | MOnNepeYHbIX U MOBEpXHOCT- | fedekToB) [JaHHble npegcTas-
BosMoxeH HenocpeCcTBEHHO B UC- HbIX BOJTH. MOIYT MOBNUATE | NeHbl B pasnunyHbIX
BbIGOp cnefgyeMyto getanb. Ha pesynsrarbl dopmaTax.
MeTo[0B Jatunk MoXeT Hanpamyto MHorouncneHHele MeTofbl, B | KOHTPOMS.
obHapyxe- KOHTaKTUpoBaTh C No- TOM YKUCNe 3XO-UMMYNbCHLINA JononHutenecHble
HUA pac- BEPXHOCTLIO UccreayeMon W TEHEBOW MeTOS. HononHuTens- cBefeHus:
crnoeHui Aetanv unu HaxoauTbea Hble CBEAEHUSA: JedbekTbl 0TO-
1 Henpo- Ha onpegeneHHoOM pac- Imy6uHy saneranus fedek- | Tpebyetca OpaxatoTcs Ha
KreeB B MO- | CTOSAHUMW MPU NOTPYXEHUN B | TOB MOXHO TOYHO U3MEPUTL. | NPUMEHATH ocymnnorpaMme ¢
JNIMMEpPHbIX XKULKyro cpegy (Mmmepcu- KOHTPOribHbIE yKasaHueM BpeMe-
KOMMO3UT- OHHbI KOHTpONL). MaMeps- | Bbicokad WyBcTBUTENBHOCTL | obpasubl, He- HW M aMNNUTYAbI,
HbIX MaTe- HOT aMNNUTYAY OTpaXeHHo- | U TOYHOCTb. obxopumele rnocrie 4Yero us-
puanax. ro curHana unu Bpems ero ANA HacTPONKK MepaATea NyTeM
NnpoxoxaeHus. [MopTaTUBHLIW. obopyfoBaHUA U | CpaBHEHWUs aMnnu-
Bo3MoxHo JedbekTbl, oOpUeHTUpOBaH- ABTOMaTU3NpPOBAHHbLIE oLeHkn aedek- TYAbI OTpaXeHHoro
aBTOMaTu- Hble NeprneHanKynsapHo CUCTEMbI MOXHO UCMONb30- TOB. curHana ot gedekra
3UpoBaH- HanpaeneHuto pacnpocTtpa- | BaTb AN AedeKTocKonum C KOHTPOITbHbIM OT-
Hoe CKaHK- HEeHWS BOMHbI, Bbl3bIBarOT OonbLlUUX feTanei. Wcnonb3oBaHue paxarenem
poBaHue ee oTpaXeHue, Takum KOHTaKTHOW
JeTanen obpazoM no3songs onpe- O6opyaoBaHue MOXeT KMAKOCTU MOXET

NpUBECTH K ee
nonagaHunto
BHYTpb Uccne-
ayemoi fetanu
WU BO3MOXHO-
MY MOTMOLLEHUIO
nopucTeiMU
marepuanamu
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11.2 MeToabl

11.2.1 OxomMeToa ocHOBaH Ha uanydeHun B OK akyCcTUYECKUX UMMYMNbCOB, OTPaXXEeHUU UX OT rpaHuy
pasgena cpeg u ged)eKkToB — HECNIOLWHOCTEN, MPUEME OTPAXKEHHbBIX UMMYMbCOB M aHANU3€e MX NapaMeTpoB
(CM. PUCYHOK 1).

nari nari

OK OK

N3N — nbe3oanekTpuyecknil npeobpasoBaTtens; 3 — 30HAUPYOLWWUIA UMNYNbC; [l — AOHHBIN curHan; 3 — axocurHan ot AedekTa

PucyHok 1 — MpuHUMN BbIsBNEeHUs edeKToB 3XOMETOA0M

11.2.2 TeHeBble METOAbI UNU METOAbI NPOXOXAEHUSI (CM. PUCYHKU 2—5) OCHOBAaHbI Ha HAbNMAEHUN U3-
MEeHeHUA napameTpoB npoweguwero Yyeped OK akyCcTMYeckoro curHana (CKBO3HOro curHana). lNpu KoHTpone
U3Ny4aroLLni U NPUEMHbIR NpeobpasoBaTenu pacnonaratrT no pasHble CTOPOHbI 0T OK Mnn KOHTPONupyemMoro
€ro yyactka (B HEKOTOPbIX METOAAX MPOXOXAeHUA npeobpasoBaTenu pacnonaratT ¢ 04HON CTOPOHbl OK Ha
HEKOTOPOM PacCTOAHMM Apyr OT Apyra). MHdopMaymio nonyyaioT, M3aMepss napameTpbl Npoweawero ot us-
nyyartens K NPMeMHUKY curHana.
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nar OnpaBka Tpy6ka

|

CTpys BoAhbl

o —

nan

PucyHok 2 — Py4YHoW TEHEBOW KOHTPOIb CO CTPYHHBIM CNOCOBOM co3aHus akyCTUHECKOro KOHTaKTa

OK

PykosiTka

Katawuiresa M3l

OnpaBka

PucyHok 3 — Py4Holi TEHEBOI KOHTPOSb C UCMONb30BaHUEM KaTALMxca npeobpasoBaTeneii
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nart

—a)/
AN

=

Onpaska

PucyHok 4 — Py4yHoii TeHEBOW KOHTPOIb € UCMONb30BaHWeM NpeobpasoBaTernei
€ BO3AYLUHbIM BBOLOM U Npuemom Y3K

PucyHok 5 — Py4Holi TEHEBOW KOHTAKTHLIA KOHTPOSb C UCMOSfb30BaHMeEM ManorabapuTHbix npeobpasoBaTenei,
CHabXeHHbIX 3NacTUYHbIMW NPOTEKTOPaMu

11.3 MpumeHeHue

11.3.1 Pa3Mepbl MMHUMAaNbLHO BbIABNAEMOro aedekra npu KOHTpone OyayT 3aBUCETb OT CNEAyloLnX
napameTpoB:

11.3.1.1 YyBCTBUTENBLHOCTbL YNLTPA3BYKOBOIO 0O0PYAOBAHUS.

(1) dusnyeckue xapakTepucTuku npeobpasoBarenen.

(2) XapakTepucTuku ycuneHme/lumpuHa nponyckaHusi npubopa.

11.3.1.2 Matepuan OK.

(1) ®usnyeckue cBoncTea.

(2) CocTosiHME NOBEPXHOCTH.

11.3.1.3 cnonb3yemblie 4acToThl (BbICOKME YaCTOTbl MO3BOMNSIOT BbIABMNSATbL 6onee Menkue HecnnoLwHo-
CTM; HU3KUE YaCTOThbI MO3BOMSIOT NPOBOAUTL KOHTPONL Bonee Tonctbix OK).

11.3.1.4 OpuenTauus u rnybuHa saneraHua gedekTa.

11.3.2 OX0-UMNYNbCHbIA METOA

11.3.2.1 MpeuMyLiecTBa — UCNONb3OBAHNE OAHOTrO NpeobpasoBatenst no3eonsiet nposoauTb HK ¢ oa-
HOCTOPOHHMM Aoctynom k OK. Paspewarowas cnocoGHOCTb U YyBCTBUTENLHOCTL 3XO-UMMYNbCHOr0 METoAa
3aBUCUT OT XapakTepuUcTUK NpeobpasoBarens.

11.3.2.2 OrpanuyveHunsa. MuHuManbHasa TonwuHa OK 3aBUCUT OT METOAMKM KOHTPONA (Ans HeBOMNbLUMX
TOMNWMWH PEKOMEHAYETCA NPUMEHEHNE UMMEPCUOHHOTO BBOAA YNLTPA3BYKOBLIX BOJTH).
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11.3.3 TeHeBON MeTO,

11.3.3.1 NpeumyLlecTBa. YneTpasBykoBasa aHeprus npoxoaut Yyepes OK TONbKO 04MH pas, uTo No3Bons-
€T NPOBOAMTL KOHTPOSb AETanen u 3NeMeHTOB KOHCTPYKLMIA C BOMbLUMM 3aTyxXaHUEM yIbTpasByka, a Takke
He6ONbLUOW TONLUHBI.

11.3.3.2 Orpanudenus. Tpebyetcs gocTtyn ¢ AByx CTOpoH k OK. Tpebyerca ncnonb3oBaHue cneymarb-
HbIX OMPAaBOK ASIA TOYHOrO0 COOCHOTrO NO3MLIMOHMPOBaHUA nNpeobpasoBarenei Apyr OTHOCUTENLHO Apyra U ux
COBMECTHOrO nepemMeLlyeHus. Metog He no3BONAET onpeaenuts rmybuHy 3aneraHua aedekTos.

11.3.4 Vcnonb3oBaHUe KOHTAKTHbIX CNOCOGOB CO3OaHMA aKyCTUYECKOro KOHTAKTa

11.3.4.1 Mpeumywiectsa. icnonb3oBaHue Hegopororo 06opyaoBaHuda. Bo3MOXHO NpPUMEHEHWe KOM-
nakTHoro obopyaoBaHus, paboTaroLwero oT arapei unu akkyMynsTopoB. Takne METOAMKN UCNIONb3YIOTCA ANA
onpeaenexuna myOuHbl 3aneraHns gedekToB 9X0-MMNYNbCHbIM METOAOM MOCHE UX OOHaPY>KEHUS TEHEBbIM
MeToaoM. MeToauKM, NCMONb3YIOLME KOHTAKTHLIE CMOCOObLI CO34aHMSA aKyCTUYECKOTO KOHTaKTa, NMPUMEHSIT
ONS OLEHKM MOBPEXAEHNIA AeTanen n aNeMeHTOB KOHCTpyKuuin n3 MK,

11.3.4.2 OrpaHnyeHus. HeposHada nosepxHocTb OK MOXET cTaTb NPUYMHON paccenBaHUa U NOrnoLle-
HUA ¥Y3-3Heprum, NoSTOMy HeoBXoaAUMO, YTOBbl NOBEPXHOCTL Bbina POBHOW. Y3-3HEpruo HeBO3MOXHO cdho-
KyCUpOBaTb AN MOMyYEeHMs Myyllen paspeLuaoLllen cnocobHOCTU U YyBCTBUTENBHOCTM (TPYAHO yNpaBnAaTb
dopMOil n HanpaeneHunem Y3-nyyka). NMpeobpasoBareny nogBepraroT U3HOCY 1 TPebyoT nepnoanyeckol 3a-
MeHbl. YyBCTBUTENBHOCTL — MNEPEMEHHAs BENUYUHA, 3aBUCALLAA OT CBOMCTBA U KONMYECTBA KOHTAKTHOM
KUAKOCTM.

11.3.5 cnonb3oBaHue MMMEPCUOHHOIO CMOCO0a CO3O4AHUA aKyCTUYECKOrO KOHTAaKTa

11.3.5.1 Npeumywiectea. Mo3Bonser okycMpoBaTb unu cobuparb Y3-sHepruto Ha OK, TeM cambIM yBe-
nuuMBasl paspeLuaroLLyto CnoCOBHOCTb M YyBCTBUMTENBHOCTL. Obneryaetr HK HepaBHOMEpPHO 06paboTaHHbIX
draCoHHbIX AeTanel n obecneymBaeT nyyLy aBToMaTM3auUuio NpoLecca KOHTPOMS M 3anuchb Pe3ynbTaToB.

11.3.5.2 Orpanudyenuns. Ona 6onblumMHcTBa MK HE A0OMyCKAETCa UX NOMHOE MOTrPyXXEHWE B UMMEPCUOH-
Hyl0 BaHHY. Pasmepbl OK orpaHuumnBaroTcs pasmepom MMMEPCUOHHON BaHHbI, a 06opyaoBaHue Gonee aopo-
roCTosLLEE, YEM TO, KOTOPOE UCMONb3YETCH AN KOHTAKTHBIX METOAO0B.

11.3.6 HK ax0-MeToa0M U TEHEBLIM METOAOM OCYLLUECTBNAETCA C UCNOMb30BAHUEM METOAUK KOHTPONS,
TEXHOMOIMYECKUX PEKOMEHAALMIM, NPOM3BOACTBEHHbLIX UHCTPYKLUUIA, PYKOBOASALLUX TEXHUYECKUX MATEPUAroB,
paspaboTaHHbIX B cooTBETCTBUU C TOCT 20415 (pasaen 2).

11.3.7 Pasmepbl

11.3.7.1 Ecnu OK gocraro4Ho TONCTbIN AN TOro, utodbl pasaenuTb NOCneaoBaTenbHble JOHHbIE OTpa-
YKEHUA, TO PEKOMEHAYETCA MPUMEHSTb 9X0-MMNYJSILCHbIW METOA C OAHUM COBMELLEHHbLIM NpeobpasoBarenem.
Ecnn OK gocrtatoyHo TOHKMIA unu HabnogaeTca saHauuTenbHoe 3aryxaHue Y3-sonH B martepuane OK, To pe-
KOMEHAYETCH NPUMEHATb TEHEBOW METOA, C ABYMSA NpeobpasoBarenamu.

11.3.7.2 NMpn NCNONb30BAHMU KOHTAKTHOIO 3X0-UMMNYJIbCHOIO METoAa HEOOX0AMMO YyYUTbIBaTb reoMe-
TPUYECKUE NapamMeTpbl 3aKPYrIEHHbIX NOBEPXHOCTENW. Hanpumep, nNpu KOHTPOMNE MOBEPXHOCTEW, UMEOLLUX
paauyc kpuBu3Hbl oT 100 go 130 mm unu Gonee, Ans HACTPOWKU MOTYT OblTb UCMONMb30BAHbI KOHTPOMbHbIE
06pa3subl C NITOCKOI NOBEPXHOCTbIO. 1PN KOHTPONE NOBEPXHOCTEN, UMEIOLUMX PaanyC KpUBU3HbI MeHee 100—
130 MM, HEOOXOAUMO UCMONb30BaTh KOHTPONbHbLIE 00pasuUbl ¢ TAKUMU e paguycamu KPUBU3HbI, €CIIN He
YyKa3aHO MHOe.

11.3.7.3 MoBepxHoCcTb OK gomkHa ObITb OAHOPOAHON, BE3 3arpA3HEHUN, KOTOPbIE MOTYT OKa3blBaTb BMNU-
sSTHUEe Ha akyCTUYECKMI KOHTaKT mexay npeobpasosarenem un OK.

11.3.7.4 Npu cpaBHEHMU BENUUMHBI 3aTyxaHusa B pasnuyHbix OK 3 MK, atu OK aomkHbl ObITh reOMeTpu-
YeCKM NOAO0OHBIMU, TaKKe AOMKHbI ObITb OAMHAKOBbI M MCNOMb3yeMas MeToauka, n npeobpasoBarenu.

11.4 TexHuka 6e30nacHOCTU

Mpu npoBeaeHUn paboT HEOBXOAUMO NPUHATL MepPbl NPEAOCTOPOXXHOCTH, UCKIIOYAIOLLME BO3MOXKHOCTb
NOPAXXEHWUS KOHTPOepa SNEKTPUUECKUM TOKOM.

11.56 Hactpouka u ctaHgapTusaumsa

11.5.1 Heobxogumble npoueaypbl U NEpUOAUYHOCTL NMPOBEAEHUS MOBEPOK AehekTockonmyeckoro 060-
PyAOBaHMA YTBEPXKOAKOTCA CNeuuanu3mpoBaHHbIMU OPraHn3aLnamMu.

11.5.2 [Ina HacTpoviku o6opyaoBaHMsa HEOBX0AUMO U3rOTOBNEHNE KOHTPOMNbHbLIX 00Pa3LOB U3 UAEHTUY-
Horo OK marepuana ¢ KOHTPOMbHLIMK OTPaXKaTENSAMU M3BECTHOTO pasMepa.

11.5.3 Anga HacTpolikn 060pya0BaHUA MOXHO UCNONb30BaTb AP-anarpaMmmbl.
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12 BusyanbHO-U3MeputTernbHbIN MeToA

12.1 O6wune ceegeHusA

12.1.1 BudyanbHO-U3MEpPUTENbHbIA KOHTPONb — oAnH U3 metogos HK ontuyeckoro suaga. OH OCHO-
BaH Ha NONMy4YeHUM NepBUHHON MHdopmauun o6 OK npu BU3yanbHOM HabNogeHUM nnu ¢ NOMOLLIbIO ONTUYe-
CKMX MPUOOPOB U CPEACTB UBMEPEHUI. DTO OPraHONENTUUYECKUI KOHTPONb, T. €. BOCNPUHUMAEMbIA OpraHamu
YyyBCTB (OpraHamm 3peHus). CBeToBble 00pa3sbl paCNO3HAIOTCA YENOBEYECKUM [MAa30M B KAYECTBE NMHURA, Ns-
TEH, rpaHei, TEHEW, UBETOBbIX TOHOB, HanpaBneHuin W/UnNu To4eK OTCHETa B Npedenax nonsa 3peHusa. 3atem
BU3yanbHOE HabMAeHWE NO NamMATU CPABHUBAIOT C paHee cAenaHHbIMWU HabnigeHnamm, u onpeaensaTes
oTNM4YKUsA No hopmMe, CTPYKTYPE W LBETY.

B 60MnbLWMHCTBE CryyaeB BU3yanbHO-U3MEPUTESNbHBIA KOHTPOSIb MOXKET ObITb YNyYLLEH U JONOMHEH MNy-
TEM UCMOSL30BAHUSA 3epKar, PeareHToB, YBENMUUUTENBHLIX CTEKOM, OOPOCKOMNOB, OCBETUTENbLHbLIX MPMOOPOB U
npubopos anst 06paboTku n3obpaxkeHnin. Kpatkue ceeaeHms o MeToae npueeaeHol B Tabnuue 10.

Tabnuuya 10— KpaTtkas uHopmMaL s o BU3yarbHO-M3MepUTENIbHOM METOAE HepaspyLLatoLLEero KOHTPOrs

MpumeHeHne

MpuHUMN pelicTBUA

MpenmyLjecTsa

HepocTatkn

MpeacTaBneHve
pesynsraToB

[MpuMeHsalT gna npo-
BEPKM NMOBEPXHOCTEN Ha
Hanu4yme ycTanocTHbIX
TPEeLUMH, yaapHbIX Mo-
BPeXAEHWIA, TO4eYHOW
KOppo3uu, nycToT, nop,
BKItOMEHWIA, a Takke Ans
OL|EHKM YNCTOTLI NOBEpPX-
HOCTW.

MpUMEHSIIOT BO BpeMsi
TEXHOMOMMYECKOro U Npo-
M3BOACTBEHHOIO LKA
4nsi obecneyeHus kave-
cTBa uagenus.

Mpu UcnonL3oBaHUM BMe-
CTE C MEXaHWYECKUMM U3-
MepPEHWUAMU MOXET Mpu-
MeHSATECA AN5 NpOBepKY
pasMepoB U JOMYCKOB.

MpUMEHSIIOT BO BpeMsi
aHanusa aedekToB,
HanpuMep, 45 OLEeHKM
LIBETOBbLIX U3MEHEHWI,
BbI3BaHHLIX NeperpeBoM,
OKWCIIEHUEM U T. .

MpUMEHSIIOT BO BpeMsi
KOHTpOMs B npoLec-

ce aKcrnyartauum Ans
onpepeneHus AedeKkToB
WnK HEOZHOPOAHOCTEN, a
TakKe AN KOHTPOMs UxX
yBENUYEHNS

CBeTOBbIE M30-
OpaxeHus pac-
nosHarTcA Yeno-
BEYECKMM rMnasoM
B KadecTBe
TNUHWUA, NATEH,
rpaHen, TeHei,
LiBETOBbLIX TOHOB,
HanpaBneHui u
TOYEK oTcYeTa B
npegenax nons
3peHuns. 3atem
BU3yarnbHoe
HabnwoeHne no
namsTh cpaBHU-
BaEeTCs C paHee
cAenaHHbIMK
HabnAEeHNAMN,
U onpepensTca
oTnM4Ks no op-
Me, CTPYKType u
uBeTy

MoxeT npego-
CTaBNATb
KayecTBeHHbIe
pesyneraThl Ha-
MHoOro GLICcTpee,
YeM gpyrue
MeTofbl Hepas-
pyLiaroLlero
KOHTpONS.

Mo>Ho BbInon-
HATbL ©e3 Kakoro-
nubo annapara.

Heobxoaunmoe
obopypoBaHue
0obbl4HO ABNnSeT-
Csl 4OPOrocTo-
ALWUM (Hanpu-
Mep, 3epkana,
BopocKonbl 1
yBenM4nTenb-
Hble npubopkl)

He‘-IyBCTBI/ITEJ'IbHOCTb K
006beMHLIM CBOWCTBAM U
XapaKTepucTukam.

Henb3s npoBepsTE Crox-
Hbl€ CTPYKTYpbI C Bbl-
€MKOIA UIN BHYTPEHHUMM
MOBEPXHOCTAMM.

3aBMCUMOCTb OT KOHTPO-
nepa (oTnNu4Ke B 0CTPOTE
3peHus).

[Ons cTaHaapTU3auum pe-
3ymNETaToB PEKOMEHAYIOT
nepuoanveckme npoBep-
K1 OCTPOThI 3peHUs.
TsKeno ycTaHOBUTb OT-
nn4ns ans nofoBHEIX Mo
copmMe U LBeTy 06bek-
TOB Unu o6pasLioB.

YcTaHoBMeHWe LBeTo-
BOMO OTNIMYMSA 0BbIYHO
HaMHOro CroXHee, Yem
yCTaHOBIeHWe reo-
MeTPUYECKOro OTNNYMSA
obpasua.

[Tounck crnoxHbIX gedek-
TOB 3aHWMaeT borbLue
BPEMEHW, YeM TOYEYHbIX
JedekToB.

Jlerye ycTaHOBUTL Ha-
nuyne gedekta, YeM ero
OTCyTCTBUE

Bugy Toro, uto
BULHO HeyCTOMN-
YMBOE CBETOBOE
nsobpaxeHue, LWIK-
poKo ucnonb3yercs
neyaTHas JOKyMeH-
Tauus B Buge oto-
rpacuii Ha ocHoBe
hOTOMNMNEHKN UMK
BMAE03an1cu.

®doTorpadpum Ha
OCHOBE MNIIEHKN CO
cnabbiM yBenuye-
HWEeM UCMOoMb3YyHoT
NS BOKYMEHTU-
poBaHus HapyLue-
HWA CMANOLUHOCTH
NoBEPXHOCTH, @
BWAE€03aMn1chb 1c-
nonb3yeTca Ans

[ OKYMeHTUpoBa-
HWS He[4OCTYMNHbIX
Yy4YacTKOB, B YacT-
HOCTMW Npu Nepeme-
LLeHNN yCTpoWCTBa
o06paboTkn nsobpa-
JKEHWIA B Hef0-
CTYMHblE y4acTKu

C BKITHOMEHHON
BUeokamepou

12.2 INpumeHeHne

12.2.1 BusyanbHo-uameputenbHblii Metog HK, ocywlectBnaemblii ONbITHbIM KOHTPONEPOM, ABNSAETCS 04-
HUM M3 CaMbIX BaXKHbIX U B TO e Bpems npocTbix MeTogoB HK. OH aBnsieTcsl HEAOPOrMM, YHUBEPCANbHBLIM
cnocoboM NOATBEPXKOEHUA COOTBETCTBUS KOHTPOMUPYEMbIX AETANEen U 3NIEMEHTOB KOHCTPYKUMIA NPOM3BOa-
CTBEHHBLIM M 9KCMyaTauMOHHbIM NapaMeTpamM M OTCYTCTBUS HA HUX MEXAHUYECKMX U UHbIX MOBPEXIEHWNA.
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12.2.2 BusyanbHo-uameputenbHolii Metog HK BKNOYaeT KaueCTBEHHbIN KOHTPOSb (PU3NYECKOro COCTO-
AHUS JETanM UnKu anemeHTa KOHCTpykummn u3 MK ¢ uenbio onpegeneHms ABHbIX AedEKTOB UMW HapyLUEHUs
CMOWHOCTU, OAHAKO MOXET TpeboBaTb OKOHYATENbLHOIO NOATBEPXKAEHUS APYTUMU Pa3pyLUAIOLMMU UITN He-
paspyLalowmumM METOAamMmM TOTO, YTO AeTarnb UMW KOHCTPYKUMUS COOTBETCTBYET TPeOOBAHMAM TEXHOMNOrMYe-
CKOTO YepTexa U He Obina NogBep>KeHa HUKAKUM MEXAHUYECKUM MOBPEXAEHNUAM.

12.2.3 BusyanbHo-uameputenbHblii Metog HK ucnonb3yerca ana oGHapyeHMsa TPELUH, MOBEPXHOCT-
HbIX PacCrOeHUi, Ny3blpein, BMATUH, UHOPOAHbLIX BKMIOYEHWI, MOBEPXHOCTHLIX AedopMauunin, YACTOTLI No-
BEPXHOCTH, PaA3pbIBOB BOJIOKOH UMW CKIaZoK.

12.2.4 TlonNHbIA BU3yanbHO-U3MEPUTENBHBLIA KOHTPOMb MOXET BKMNOYaTb aHanM3 AaHHbIX U CBEAEHUNR,
UMEILLMX OTHOLEeHMe K OK And NpoBEPKU MX COOTBETCTBUA. B HEKOTOPBIX CNyYasax 4aHHbIA aHanNU3 BbIMOHSA-
IOT KOHTPONEPOM, 3aKPENSIEHHbIM 3a KOHKPETHLIM YYaCTKOM MPOU3BOACTBA. MOMHbIA KOHTPOSb € 0TOPaKOBKOK
U34EnNuUi BbIMOMHAETCA KBanMUUMPOBaHHLIM aTTECTOBAHHLIM MO AAHHOMY MeTody cneuuanuctom. Kade-
CTBEHHOE onucaHue nobbix 06HAPY>KEeHHbIX A€MEKTOB (TPELUMH, PACCNOEHUI, Ny3bIPER, BMSITUH, BKITIOYEHUNA,
aedopmauuii U T. 4.) 4OMKHO ObITb NPEACTABMEHO BMECTE C COOTBETCTBYIOLLUMMU KONIMYECTBEHHBIMU Xapak-
TEpPUCTUKaMKU (PacnonoXXeHue, KONMYEeCTBO, pasMep, knaccudukauma no pasmepy). Pesynbratbl KOHTPONs
opopMIAT (PEKOMEHAYIOT OWOPMAATE) C NPUNOXKEeHNeM (hOTO- /uMnu BuaeoMaTepuanos.

12.2.5 Mpeunmywectea U o6NACTb NPUMEHEHUA

12.2.5.1 BusyanbHoO-uameputenbHbii METOA 06ecnevmBaeT ONEPaTUBHbIA KOHTPOMb KOHCTPYKUMIA u3 MK
AN NOATBEPXKAEHUS MX COOTBETCTBUA MpeabsABnAeMbiM TpeboBaHuAM. [JaHHbIN METO4 NOATBEPXKOAET Ha-
nuyne UNKu OTCYTCTBUE MexaHudeckux nospexaeHuin. 3tot metoq HK gononHawT gpyrumn metogammn HK ¢
LENbIO NyYLIero NOHMMAaHWA XxapakTepa BbIsIBNEHHbIX Ae(EKTOB.

12.2.5.2 BuayanbHO-U3MepUTENbHbIA METOA BbINOMHAIOT Cpasy Nocne Npou3eBoacTea Aetanu Unu ane-
MEHTa KOHCTPYKUUK, OObIYHO B3 MCnonb30BaHMA BCMIOMOTaTenbHbIX CPEACTB YBENUYEHUS C LENbIO BbisiBNE-
HUSA CKNAaAoK, MOBEPXHOCTHLIX PACCMOEHUI U NYCTOT, TPELWWH U T. 4.

12.2.5.3 Ecnu npoeogat HK aetanei unu anemeHToB KOHCTpYKUMii 13 MK ¢ nonynpo3padHoin matpuuen,
BHYTPEHHME NYCTOTbl MOXXHO OOHAPY>KUTb NYTEM NMPOCBEYUBAHNSA CTPYKTYPbI CBETOM BbICOKOW MHTEHCUBHOCTMU.

12.2.5.4 BusyanbHO-U3MEPUTENbHbIA METOA HEODXOAMMO NPUMEHATL B NPOLECCE JKCnnyaTauMu Ans
aeranen u anemeHToB KOHCTpyKumin u3 MK, nogBep>XeHHbIX BO3AEWCTBUIO KNUMAaTUYECKMX (paKkTOpOB, TENMO-
BbIX (PNyKTyauuin u yaapHbiX NOBPEXAEHUA. OTU BO3AEWCTBUS MOTYT MPUBECTU K 06pa3soBaHUIO pacCroeHUn,
pactpeckusaHui u T. 4. [locne BU3yanbHO-U3MEPUTENBHOIO KOHTPONA HEOOXOAUMO UCMONbL30BaHUE APYIrUX
metoaoB HK.

12.2.6 OrpaHu4yeHun

12.2.6.1 HeuyBCTBUTENBHOCTb K 0O6BbEMHbIM CBOWCTBAM M Xapaktepuctukam. 31otT metog HK He gaer
uHdopmauum o rmybuHe u pasmepe gedekros. Merog cnegyet NPUMEHSITbL C AONOSIHUTENbHBIMWU METOAAMM
HK ana nyywero noHMmMaHua xapaktepa obHapy»uBaeMbiX gedekToB. [Ans NpoBeAEHNA BU3YarnbHOIO KOH-
Tponsd HeobxX0AMMO NOHUMATL MPOU3BOACTBEHHbIN NPOLECC U 4oNyCTUMbIE noBpexaeHusa OK.

12.2.6.2 HeBbICOKasi MOBTOPAEMOCTb U BONbLLAA NOrPELLUHOCTb PE3YNLTATOB KOHTPONS BCNEACTBUE UH-
AuBuayanbHbIX 0CODEHHOCTEN KOHTPONEpPOB — ONM30PYKOCTb U AANLHO30PKOCTb, BOCNpUsTUE rmybuHbl, ne-
puepuyecKoe n CTeEPEOCKONMYECKOE 3PEHNE U T. 4.

12.3 Pasmepbl

Mpu nccnegosaHmu GonbLUMX NO NNOLLAAN YYaCTKOB OonblLUee 3Ha4YeHne uMetoT adpdekTol nepudrepu-
YECKOro 3peHUst, KOTOPbIE MOTYT M3MEHSTb KOHTPACT U LBET, @ TAKKE BOCMPUATHE TNyOUHbI.

12.4 TexHuka 6e30MacHOCTHU

YuuTbiBas pasHoobpasue 3agad, TUMOB OCBELLEHUSI U CBA3AHHYIO C HUMMW HArpy3Ky Ha OpraHbl 3peHUs,
OYEHb BAXKHO MPUHMMATb BO BHUMAaHWE BO3MOXHOE NOSIBIIEHNE AONTOBPEMEHHbIX 3D(PEKTOB, BNUSIOLIMX Ha
OCTPOTY 3pPEHUS.

12.5 HacTtpoiika u cTaHgapTusauua

12.5.1 KoHTponepsbl, npoBogsdLimMe BU3yasrbHO-U3MEPUTENbHLIA KOHTPOMb, AOMKHbI MEPUOAUYECKU
NpOXoAuUTb CepTudMKauulo gnsa NnogTBepXaeHusa TpebyeMoro ypoBHsl €CTECTBEHHON UNU KOPPUTMPOBAHHOM
OCTpPOTbI 3peHus, 0cobeHHO npu npoBeaeHnn HK getanein u aneMeHTOB KOHCTPYKLMIA, UCMONb3YEMbIX B aBU-
AUUOHHON MPOMBILLIIEHHOCTH.

12.5.2 MNepcoHan, npoBOAALLMIA BU3YanbHO-U3MEPUTENBHbIA KOHTPOIb, AOMKEH BbiTb 0By4eH KU aTtTe-
cTtoBaH B obnactu koHTpons K.
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12.5.3 MNpu npoBeaeHMN BU3yanbHO-U3MEPUTENBHOr0 KOHTPONS HEOOX0AMMO NPUHUMATL BO BHUMAHUE
Takue hakTopbl, Kak NPaBUMbLHOE NOMOXKEHWE, PETYNIUPOBAHWE YINa 3pEHUA, Hagnexawlee oceelleHne (4eno-
BEYECKUIA IMa3 ONTUMansHO (PYHKLMOHUPYET NPU €CTECTBEHHOM AHEBHOM OCBELLEHWW) U AP.

12.5.4 MNpu HK 3epkanbHbIX (OTpaxKatoLwmx) NOBEPXHOCTEN OCMOTP NPOBOAAT MOA YoM, HE NpeBbILLA-
towmnm 45°. Mpu HK He3epkarnbHbIX NOBEPXHOCTEN PEKOMEHAYEMbIW YIon 3PeHUs OMKEH COCTaBnATb NPSAMOW
Yrosn ¢ 0OCMaTpmMBaeMoOn NMOBEPXHOCTLIO.

12.5.5 HeBbICOKas NOBTOPAEMOCTb M 60NbLLAA NOTPELLIHOCTb PE3YNLTATOB KOHTPONS AOIMKHbI ObITh CBE-
A€Hbl K MMUHUMYMY U YCTPAHEHbI C MOMOLLbIO COOTBETCTBYIOLLMX Nporpamm obyveHusa u ceptudmkaummn. 4ns
TOro 4YtoObl MAKCUMAarbHO CHU3UTb MOTPELLUHOCTU, HEOOXOAMMO BHEAPUTL CTaHAAPTM3UPOBaHHbLIA MOPSAAOK
NPOBEAEHUSA BU3YaTbHO-U3MEPUTENBHOTO KOHTPONA.

12.5.6 BuzyanbHO-U3MepUTENbHbIN KOHTPONb NPOBOAAT (HEOBX0AMMO NPOBOAMTL) HA PACCTOAHUM OT 25
po 60 cm ot OK.

12.5.7 Mpun ysenuueHun pacctoaHnsa oT OK 3HaUNTENBHO CHMXKAETCA KaK OCTPpOTa YenoBEYECKOro 3pe-
HWUS, TaK U pa3peLLeHne ANEKTPOHHOro 060pyaoBaHus, (POPMUPYIOLLETO U300paXkeHne.,

12.5.8 ICTOUHMK €CTECTBEHHOIO UMM MCKYCCTBEHHOIO CBETA AOIMKEH BbITb COOTBETCTBYHOLLEN OCBELLEH-
HOCTM M cnekTpa. B 6OnbLUMHCTBE CryyaeB peKOMEHA0BAHO OCBELLEHWE Namnol HakanueaHusa. Ona obwero
BU3yanbHO-U3MEPUTENBHOINO KOHTPONS MUHMMAanbHasa OCBELWEHHOCTb AO0MMKHa cocTaenaTtb 160 nk. OAns wc-
NbITAHWUSA HA NPEAESNIEHOM PEeXUME WU KOHTPOMS MENKUX AeTanel MUHUMAanNbHaA UHTEHCUBHOCTbL AOSHKHA
cocTtaBnatk 500 nk.

12.5.9 [Ins uccnegoBaHus OCTPOTbl 3PEHMSA PEKOMEHAYIOTCA Tabnuubl, npeactaenawoLlme cobon yep-
Hble CUMBOJIbI MK BykBbI HA DEnom MaToBOM (DOHE U OCBELAEMbIE€ KOMHATHbIM CBETOM, AO0CTaTOYHbIM AMA
obecneyeHus ApkocTu pona Tabnuupl 40 (85 + 5) ka/M2.

32



rOCT P 56787—2015

Mpunoxexnue AA
(cnpaBouHoe)

OpUIrMHaNbHbIA TEKCT HEBKITHOYEHHbIX CTPYKTYPHbIX 35IEMEHTOB
OAA
1. ObnacTb NpMMeHeHUA

1.2 B gaHHOM cTaHAapTe He ykasaHbl KpUTepuu NpMeMKu-oTOpakoBKM, U OH He NpefHasHavYeH AN UCMONb30BaHNA
B KadecTBe cpefcTBa AN YTBEPKAESHUSA KOMNO3UTHBIX MaTepunanoB UM KOMMNOHEHTOB ANSA NPUMEHEHMS.

1.4 LleHHOCTb faHHOro cTaHgapTa 3aKrodaeTcs B NOAPO6HBLIX onucaHWsx obLMX NpoLegyp 1 pasfenos «3HadeHne
¥ NpUMeHeHWe» AnsA pas3paboTaHHbIX METOAO0B HepaspyLlatoLmMX UCMbITaHWA MPUMEHUTENBHO K KOMMO3UTHEIM MaTepua-
nam ¢ nonumepHoi Matpuueii. NpuBegeHa AononHWTeNbHas WHpopMaLMsA MO UCMONb30BaHWIO JENCTBYIOLLMX AOKYMEH-
TOB, OTHOCSILLMXCA K CTaHJapTy (aKUeHT AenaeTcs Ha NPMMEeHUMBIX cTaHgapTax, METOAUKaX U MeTodax HepaspyLuaroLmx
ucnbiTaHuii Kommteta ASTM EO7 no HepaspyLUaloLwum UCnbiTaHAaM), pazMepaM, 6e3onacHocTu M onacHbIM dakTopam, u
MHopMaLMK No MatepuanbHbIM 3TanoHam.

1.5 Ana obecneveHuns Hagnexallyero UCMonb3oBaHUA HOPMATUBHbIX JOKYMEHTOB, OTHOCALUMXCH K CTaHAApPTY, eCTb
NPU3HaHHbIe CMeuUManucTbl No HepaspyLlatroLMM UCMBITAaHUSAM, KOTOpble aTTeCTOBaHbl B COOTBETCTBUM C TEXHUYECKUMU
TpeboBaHUAMU NMPOMBILLIIEHHOCTU U KOMM@HWK B YacTu HepaspyLlaowux nenelTaHnii. Heobxogumo, 4Tobhl cneyunanuct
no HepaspyLUaoLWmMM UCTbITaHUAM NPUHUMAN yYacTue B pa3paboTke KOMMOHEHTOB KOMMO3UTHBIX MaTepuarnoB, KOHTpone
Ka4ecTBa, TEXHUYECKOM KOHTpOIe B NpoLecce aKcniyarauuu UM ocMoTpe NoBpexaeHus.

1.6 B gaHHOM cTaHfapTe NpUBEAEHO KpaTKoe OnucaHue METOAOB Hepaspyllatoux MCMbITaHUIA A5 BONOKOH-
HbIX KOMMO3WTOB U KOMMO3UTOB C MOMMMEPHON MaTpuLEeid, apMUPOBaHHbLIX BOTOKHOM. PaccMaTpuBaemMble KOMMO3UTHbIE
MaTepuasnbl B OCHOBHOM SBISAIOTCA KOMMO3UTHBIMA MaTepuanamu ¢ cogepKaHueM BbICOKOMOAYNbHEIX [Bonee 20 [MTla
(3 - 108 dpyHT/mI01IM2)] BoMokoH. Ocob0e BHUMaHWe Y enstoT KOMMNO3UTHLIM MaTepuarnam, apMUPOBaHHBLIM HENPEPLIBHBIM
(B MPOTMBOMOMNOXHOCTL NPEPLIBUCTOMY) BOSTOKHOM.

1.7 HacToAwuid cTaHgapT NPUMEHAOT K KOMMO3UTHBEIM MaTepuanam ¢ NofiMMepHoOi MaTpuLei, KoTopble cogepxar
6e3 orpaHuyeHns BucManeMmMugHyo, SNoKCUAHYo, deHonoanbaerngHyro, NonMaMuaHyo/noNTMMMUAHYI0, NONMBeH3nMu-
Ja3’onbHY0, NONUaUPHYO (TEPMOAKTUBHYIO W TEPMONMAcTUYHY), NonuaupHyo/nonnaupacoMpKETOHHHYIO, Nonu-
3 UPHY/MONUUMUAHYIO, NOMMUMUAHYIO (TEPMOAKTUBHYIO U TePMOMMacTUYHY0), nonudeHuneH/nonuecynsuaHyro unm
nonMcynbOHOBYIO MaTpULly; U antoMOOKCUAHO., apamugHoe, BopHoe, yrmepogHoe CTEKIOBOMOKHO, KBapLEeBOe UK Kap-
61JoKPEMHNEBOE BOSOKHO.

1.8 KoMno3uTHele maTepuarnsl, paccMaTpuBaeMele B HAacCTOSLLEM CTaHAapTe, BKIKOYAKOT OfHOHAaMNpPaeneHHble Crow,
nepeKpecTHO-apMUPOBaHHbLIE CIOUCTLIE MaTepuansl, ClIoUCTble Matepuarsl C pa3HOHanpaBneHHOW YKNagKol croes U
KOHCTPYKLUMM TUMA «C3HABUYY. KOMMNOHEHTBI KOMMO3UTHEIX MaTepuarnos, BbIMOMHEHHbIE U3 HUX, BKIHOYAKOT COCYAbLI BbICO-
KOro gaBrneHusi ¢ UrnamMeHTHON HaMOTKOW BOSTOKHA, MOBEPXHOCTW yMpaBleHUs MOIeTOM U pasnuyHbie KOHCTPYKLMU U3
KOMMO3UTHOro Marepuana.

1.9 BenuuuHel, ykasaHHble B eguHulax CY, B HacTosWLEM CTaH4apTe cUUTaoT HOPMaTUBHBIMU. BennuunHel, ykasaH-
Hble B KpYrIbIX CKOGKaX, MpyUBefeHbl UCKITIOUUTENBHO ANSA UHGOpMaLuK.

1.10 HacToAwwuid cTaHgapT He NpeTeHAYEeT Ha NOMHOTY OnucaHWs BceX Mep 6e30MacHOCTH, CBA3AHHEIX C ero npu-
MEHEHWeM, ecfin TaKoBble UMeroTCH. BcsA OTBETCTBEHHOCTL 3a YCTaHOBMEHWE COOTBETCTBYIOLUMX MPaBWUil TEXHUKKN Bes-
OMacHOCTW U Mep MO OXpaHe 3J0pOBbLSA, a TakXKe onpeAeneHue npegenos NPUMEHUMOCTU PerflaMeHToB nepes Hadanom
MCMorb30BaHWA aHHOro CTaHgapTa feXuUT Ha nofb3osarene cTaHgapTa.

OA.2

2. HopMaTuBHbIe CChINKU

2.1 CtaHgaptel ASTM

C274 MHorocnoiHbele KOHCTPYKUUW TUNa «CIHABUY». TepMUHEI

D3878 KoMmnoauTHele MaTepuansl. TepMUHbI

E543 TexHunyeckue ycnoBua Ans opraHu3anuid, BEINOMHAOLWMX HepaspyLlatoLe UecnbiTaHua

E1316 HepaspyLiatolwmit KOHTPOmMb. TEPMUHbI

2.2 CtaHgapT ASNT

SNT-TC-1A PekoMeHayeMan MeToguKa KBanudukaluum u aTrectauun nepcoHana, BoINOMHAIOLWEro HepaspyLuaro-
L1e ucnbiTaHus

2.3 MpunoxeHusa ASTM

Brok HarpyxeHusa BynkaHusaunmoHHoOro npecca (13 yepTtexei)

AA.3
3. TepMuHbI U onpegeneHus

3.2 Onpegenenus. OnpefeneHns TEPMUHOB, UMEIOLLMX OTHOLLEHWE K KOMMO3UTHBIM MaTepuanam, UCrnonb3yeMbim
B @BMaKOCMUYECKOW MPOMbILLIEHHOCTH, KOTOPbIE BCTPEYalOTCA B TepMUHax U onpegenenusax E1316, a Takke B TepMuHax
u onpegeneHusax D3676, cnegyeT NpUMeHSATb K TepMUHaAM JaHHOro cTaHgapTa.
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OA.4

4. KpaTkoe onucaHue pyKkoBoacTBa

4.1 B faHHOM cTaHAapTe NpefcTaBiieHbl ONMCaHUe WU CCbINTKUM Ha METOAUKU U UCMONb30BaHWe criegytowux paspabo-
TaHHbIX METOLOB HepaspyLUatoLLUX UCMbITAHUA NMPUMEHUTENBHO K KOMMO3UTHBEIM MaTtepuanam ¢ NOSIMMEPHOW MaTpuLei:

4.1.1 AkycTnyeckas amuceusa (pasgen 7).

4.1.2 KoMmnbloTepHas ToMorpadpus (MeToq peHTreHoBCKoW fedekTockonuun) (pasgen 8).

4.1.3 UcnbiTaHWe Ha repMeTUYHOCTE (pasgen 9).

4.1.4 PeHTreHorpadus, KoMnNbloTepHaa peHTreHorpadus, Ludpoas paguonorusa ¢ cuctemamm LMpoBbIX JeTek-
TOPHbLIX peLleTok 1 paguockonus (pasgen 10).

4.1.5 Wunporpagusa (pasgen 11).

4.1.6 NamepeHune gedopmaLun (TeHsogatyunku) (pasgen 12).

4.1.7 VHdpakpacHas Tepmorpadusa (beckoHTakTHele METOALI C UCMOMB3OBaHWEM MHpakpacHoi kamephl) (pas-
den 13).

4.1.8 Ynerpa3sByKkoBoe uccnegosanue (pasgen 14).

4.1.9 BuayanbHblil HepaspyLuarLmii KOHTporb (pasgen 15).

4.2 Beibop MeToda HepaspyLuatoLlero UcnbiTaHusA. Takme feTanu U3 KOMNo3MTHOro MaTtepuana, Kak croucTele Ma-
Tepwvanel, MTble U3AENUs 1 y3rbl, MOryT oBcneaoBaTheCA C UCMOMb30BaHMEM NPOCTLIX MPOLEAYP, BKIOYAMOLMX M3Mepe-
HWe pasMepoB W JOMYCKOB, OMpeAeneHne Macc U NOTHOCTU, oNpeAerneHne OTBEPXAEHUA NyTEM U3MepeHNs TBepAOoCTH,
BW3yanbHOro 0CMOTpPa Ha Hanu4une gedeKkTos, 0B6CTyKMBaHMWE C LIENbIo onpedeneHus nopucTocTu. Ecnu Ans uenocTHocTu
y3na Heobxo4MMo NpoBecTH Gonee NOMHbIA KOHTPOSTb, STO MOXHO BbIMOMHUTL C MOMOLLIbIO Pa3finyHbIX METOA0B Hepaspy-
LaroLWmMX NenblTaHuid. HepaspyLiatolye nenelTaHus MOXHO npoBecTy BbicTpo. O4HaKo HepaspyLuatoLme UCnblTaHns, Kak
npaBuno, yBenuyar CTOMMOCTb A€Tarnu, U WX cregyeT UCNonb3oBaThb TONbKO B TeX Crydasx, korga 3To Heobxogumo ans
KpUTUYECKU BaXKHbIX BULOB NpUMeHeHus. Kpome Toro, 06bem HepaspyLUaroLmMxX UCTBITaHWA Ha geTansx U3 KoMno3uTHOro
MaTepuana 3aBWCUT OT TOro, ABMNSETCA X AeTalb OCHOBHOW KOHCTpYKLMeR, Briusowen Ha 6esonacHocTb nonera, unu
BTOPOCTENEHHON KOHCTPYKLUMEN, He Brustoweil Ha 6esonacHocTe nofeta. Tun unu knacc geTanu, kak npasuno, onpege-
1IeH Ha KOHCTPYKTOPCKOM YepTexe. Hekomopble 0egheKkmbl, KOMopble MOXHO ofipedenump C [TOMOWbIO Hepa3spyuliaowux
ucnbimaHul, ykasaHbl 8 mabnuue 1.

4.3 ObLee obopynoBaHue 1 kBanudukauus nepcoHana. MuHuMmansHele obLne TpeboBaHWA K 060pyAoBaHWIO ANs
npoBeAeHUa HepaspyLUaroLWmMxX UCNBITaHMiA U KBanudukaumMm nepcoHana npusedeHsl B MeToguke E543. 3Ty meToauky
MOXHO MCMOMb30BaTb B KA4eCTBE OCHOBbI A1 OLEHKN OpraHu3aumii KOHTPONSA UMW UHCMEKLMOHHBLIX OpraHoB, UK TeX U
ApYrvx, oHa npegHa3HayeHa A4ns UCNonb3oBaHUs B Liensx KBanudukauum Unu akkpegutayuu, Uim Toro u 4pyroro, opra-
HU3aLUMA KOHTPOMA UKW WHCNEKLMOHHBIX OpraHoB, roCyAapCTBEHHBIX UMW YacTHbIX. Pekomergauum no gaHHOMY MeTogy
paccMOTpeHbl B COOTBETCTBYOLWEM pasgene (pasgensl ¢ 7 no 15).

4.4 ObLyme pekoMeHAaLmMn No o6opyaoBaHUo U UsMepuTenbHeIM Npubopam. O6LmMe pekoMeHgauum no obopygo-
BaHMWIO U U3MepuUTenbHbLIM Npubopam npueefeHsl B MeToguke E543. PekoMmeHgauun no gaHHOMY MeToAy Hepaspyluaro-
LLMX UCMBbITAaHUIA paccMOTPEHbl B COOTBETCTBYIOLLEM pasfene (pasgensl 7—15).

4.5 OTanoHHble cTtaHaapTel. MaTepuanbHele 3TanoHbl, UMATUPYOLWWE LeneBble gedeKTsl UNKU MecTa paspblBa,
MCNONb3YOT AN OLEHKN pesynbraToB HepaspyLUatoLWwmx CnbiTaHuiA. Micnonb3oBaHne MaTtepuanbHbIX 3TarioHOB NoMoraet
obecneynTb BOCMPOM3BOAMMOCTE U MOBTOPAEMOCTb U3MepeHUiA. MoXHO ucnonb3oBaTe MaTepuasnbHble 3TanoHbl, Npo-
WeALune KanubpoBKY B NMPU3HAHHBIX FOCYAapCTBEHHbIX UM NMPOMBILUIIEHHBIX OpraHu3aumsix.

4.6 ObbeM nccnegosaHuii. CrneuunanbHele BUALI MPUMEHEHUA MOTYT NpefycMaTpuBaTb UCCnefoBaHue NoKanbHbIX
Yy4acTKOB UIIN BCEro KOMMOHeHTA. MccniegoBaHWe MOXET NPOXOAUTE B PEXUMEe pearnbHOro BPEMEHMW UMK C 3a4ePXKON, B
3aBWCUMMOCTU OT JOCTYMHOCTU AaHHbIX. MiccrnefoBaHe MOXeT 6biTb NPAMbBIM, KOCBEHHBIM, HA MeCTe UMW yAarneHHbIM, Co-
[11acHo yKa3aHHOMY B JOrOBOPHOM COrMNaLleHWn U JOKYMeHTaUWUmn C YyCTaHOBMNEHHbIMU TpeboBaHWAMM.

4.7 Cpok uccnegoBanus. Miccrnegosanusi NpoBOASAT B COOTBETCTBUU C JOTOBOPHLIM COMalleHWeM U JOKYMeHTa-
Lmeii ¢ ycTaHOBMEHHbIMW TpeBoBaHWAMM, U OHU MOTYT MPOBOAUTECA B TEHEHUE XU3HEHHOMO LMKNa U3 enns, MpoxXoasilero
nenblTaHus.

4.8 Tun uccnepoaHuid. CyLLeCTBYET MHOMO pasHbIX KOHpUrypauuii CUCTEMbI Hepa3spyLUatoLLMX UcnblTaHuid Gnaro-
Japs LUMPOKOMY LWanasoHy AOCTYMHbIX KOMMNOHEHTOB cucTeMbl. s nokynatens HepaspyLlatolwux UCMbITaHUA BaXKHO
NOHMMaTb BO3MOXHOCTb U OrpaHWUYeHnss NpUMeHAeMOl KoHurypaumn. MeTog HepaspyLlatownx UCNbITaHUIA U CUCTEMY
JofxHa BbIOMpaTb opraHW3auus, NpoBoAsLas UCMbITaHUSA, eClii MHOE He yKa3aHO MoKynaTenieM B JOroBope WK JOKy-
MeHTe ¢ TpeboBaHMAMM (T. €. TEXHUYECKUIA YepTexX, TEXHUYECKNe YCIoBUA U T. 4.).

4.8.1 CyuwecTByeT MHOMo pasHbIX KOH(Urypaumili cUcTeMbl HepaspyLlatolMx UCMbiTaHWid Bnarofapsa LUMPOKOMY
AnanasoHy JOCTYMHbIX KOMMOHEHTOB cUCTeMbI. s NoKynaTensa HepaspyLlatowux UCTbITaHUA BaXHO NOHUMaTb BO3MOMX-
HOCTb W OrpaHNYeHUs NPUMEHAEMON KoHdUIypaLumu.

4.9 CpaBHeHue B TabnuyHoil popme Bornblueit YacTu paspaboTaHHEIX METOAO0B Hepa3spyLUatLLUX UCNbITaHWIA, pac-
cMaTpuBaeMbIX B CTaHfapTe, npuBedeHo B npunoxeHun X1 metoaukn E543; a MMeHHO: paccMOTpeHbl akycTudeckas
3MUCCUSA, peHTreHorpadms, namepeHne gedopmManmm, Tepmorpadus (MHdpakpacHas) v ynsTpasByKoBOe 1ccriefoBaHue.
B cpaBHeHWUW NpvBefeHO KpaTkoe onucaHue oBHapyXeHHbIX U U3MEPEHHbIX CBONCTB, OBHapyXeHHbIX TUMWYHBIX pas-
pbIBOB, TUMUYHbLIX BUAOB NMPUMEHEHNS, MPUMEHUMBIX cTaHgapToB ASTM, npenMyLLecTB U OrpaHWydeHunii. AHanoauyHoe
Kpamkoe onucaHue npusedeHo e mabnuuye 2.
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OA.5
5. 3HaueHune U npuMeHeHue

5.1 B gaHHoM cTaHfapTe npuBeAeHbl CChINKK, KOTopble NpefHasHaqYeHbl AN KOHTPONSA KayecTBa AaHHbIX Hepas-
pyLiaroLmx uenelTaHwii. Llenb gaHHoro ctaHgapTa 3akmodaeTcs, crnejoBaTefibHo, He B TOM, YTOObl yCTaHaBnmBaTh KpuTe-
pWU NPUEMKH, @ B TOM, YTODObI yTBEPAUTL KOMMO3UTHBIE MaTepuanbl UK geTanu 45 UCnofb3oBaHUs B aBUakoCMUYECKO
NPOMbILLIEHHOCTH.

5.2 HekoTopble METOAMKMW, Ha KOTOPbIE CChINAeTca AaHHbIA CTaHAapT, HanucaHbl, YToObl UX MOXHO ObINO ykasbl-
BaTb B TEXHUYECKUX YepTexax, TEXHUHECKUX YCMOBUSIX, 3aKadax Ha MOCTaBKy UK JOroBope, Hanpumep, Metoguka E1742
(peHTreHorpaduyeckoe nuccnegoBaHue).

5.3 Kputepuu npuemkn. CooTBETCTBME KOMMNO3UTHOrO Marepuana unu getanu KputepusamM npuemMku n nx NnpurogHo-
CTW A8 NPUMEHEHNA B aBUAKOCMWYECKON NPOMBILLIEHHOCTU JOIMKHA onpedensTe KOMNETeHTHas NpoeKTHasa opraHuaa-
uus. MNpu BEINOMHEHUW UCCMef0BaHNSA B COOTBETCTBMU C HOPMATUBHBIMU JOKYMEHTaMU, yKasaHHbIMW B JaHHOM cTaHAap-
Te, B TEXHNYECKMX YepTexax, TEXHNYECKNX YCIOBUSX, 3aKase Ha NocTaBKy UK 4OroBope JOMKHbI ObITb YKasaHbl KpUTEpUm
npUeMKM.

5.3.1 Kputepun npnmemkn/oT6pakoBKi AOMKHEI BKIKOYaTL NepeYveHb npegnornaraeMbliX BUA0B AedeKTOB U YPOBEHb
0TOPaKoBKM ANSA KaX[oro.

5.3.2 Knaccudmkauus nsgenuii, NpoxoasaLmx UCMblTaHUSA B 30HaX ANA pasHbIX KpUTepUEB NpuemMkn/oTbpakoBKkM,
JormkHa ObITk onpefeneHa U3 LoroBopHOR AOKYMeHTaLumu.

5.3.3 Ot6pakoBKa M3genuii U3 KOMMO3WTHEIX MaTepuanoB. Ecrniu oBHapyXeHOo, YTO TUM, pa3Mep UMK KOMMYECTBO
JedeKToB BEIXOAUT 3a Npeaenbl JONyCTUMbIX OrpaHUYeHUid, YkasaHHbIX B YepTexe, 3aKkase Ha MoCTaBKy Wnu Jorosope,
TO U3genue U3 KOMMO3UTHOrO Matepuana crneayeT OTAeNUTb OT NPUHATLIX U3LENWA C COOTBETCTBYIOLLMM YKazaHWeM Kak
HeyhoBneTBOpstoLLEe TEXHUYECKUM YCIIOBUAM, NepefaTb ero KOMNETEeHTHON NPOEKTHOW opraHW3aLun 4N NPoBepKN Ka-
YecTBa Marepuana u onpefenuTb ero kak: (1) npuemnemoe B AaHHOM BUAe, (2) nognexallee fanbHelwei fopaboTke
UMK PEMOHTY C Lienblo obecneyeHns NpMeMnemMocT MaTep1arnos Unu getanu unu (3) nognexatyee cnncaHuio, ecrnm Toro
TpebyeT foroBopHas JOKyMeHTaLus.

5.3.4 KpuTepuu npmemMkn n MHTepnpeTayns pesynsratoB 4OoMmKHbl ObiTb onpefgeneHsl B JOKyMeHTauuu ¢ Tpebo-
BaHWSMMU BbINONHEHNUA uccnefoBaHnsa. Mexay nokynatenem u NocTaBLUMKOM JOSMKHa BblTk JOCTUIHYTa NpeABapuTeNb-
Has JOoroBOpeHHOCTb 06 MHTepnpeTauun pesynsraToB. Bece paspbiBbl ¢ MpU3Hakamu NpeBblLLEHWUA YPOBHSA OTOpaKoBKy,
onpejensemMoro JOoKyMeHTauuel ¢ TexHonormyeckummn TpeboBaHusamMM, JOmKHbl ObiTb OTOpaKkoBaHbl, 32 UCKIIOYEHW-
eM cryyaeB, Korga B YepTexe AeTanu onpefeneHo, YTo HernpuemneMele paspblBbl HE JOMMKHBI OCTaBaTbCA B FOTOBOM
getanu.

5.4 OcobeHHOCTM XU3HEHHOrO LMKa. PaccmaTpuBaeMble METOAUKN Hepa3pyLUAOLLMX UCNbITaHWA U METOALI UCTbI-
TaHWA JoKa3anu CBOK NPakTUYHOCTb NpK KOHTpore kadecTsa INMMK B TedeHue XM3HeHHoro yukna nagenus. CospemMeHHas
Mogenb Hepas3pyLUaroWwux UCNbITaHWIA, KoTopas Nony4Yuna passuTie B TeHeHWe NoCnefHUX ABagLaTy feT, NONIHOCTBIO NOA-
TBepAUna npeuMyLlecTBa, UMetoLLMe MeCTO MpK UCNONb30BaHUKM Hepa3pyLLaLLMX UCTbITaHUiA B NpoLecce: (a) paspaboT-
K1 W ONTUMU3aLMK NPOAYKLMK 1 NpoLecca, (b) TEXHONOrMYeckoro KOHTPONs B PEXUMe pearibHOro BpeMeHHu, (C) KoHTpons
nocrne usrotorieHus, (d) TEXHUHECKOro KOHTPONSA B NpoLiecce KcrnyaTtayun U (e) KOHTPONSA TEXHUYECKOro COCTOSIHMS.

5.4.1 HepaspyLwaroLyue UCMbITaHUS B NpoLecce NpoW3BOACTBa MOXHO UCMOMb30BaTh AN TEXHOMOMMYECKOrO KOH-
Tpons ¢ oBpaTHOW CBA3bIO, MOCKONbKY BCE UCTbITAHUA OCHOBAHbLI Ha U3MEPEHUsIX, KOTOpble He MOBPEXAatoT NCNBITYyeMoe
usgenue.

5.4.2 KpaTkoe onucaHne NpUMEHUMOCTU METOA0B HepaspyLuaroLmMX UCNbITaHWIA ANA oueHkU maTepuanos MNMMK u
JeTanei B Te4eHWe NX XKW3HEHHOro Lukna npuBegeHo B Tabnuuax 3 u 4.

5.5 OcobeHHocTU 06LLeli reoMeTpuK U pasMepoB. KOHTYp AeTanu, KpMBM3HA U YCIIOBME NOBEPXHOCTW MOTYT orpa-
HUYMBaTb BO3MOXHOCTb MPOBELEHNA onpefeneHHbIX UCNbITaHi Ansa onpegeneHns gedeKkToB ¢ HeoOX0AMMON TOYHO-
CTbHO.

5.6 OtyeTHOCTb. OTUETHl U 3aNMCh AOMKHBI ObiTb YKasaHbl B COrnalleHn Mexay nokynarenem 1 nocTaBLUUKOM.
Heobxognmo, 4Tobbl ftoboli OTHET NO HepaspyLaloLWUM UCTIBITaHUAM UMW apXMBHBIA OTYET cofepxan Nno BO3MOXHOCTM
WHgopMaLuio o0 TUNe Matepuana, cnocobe W3roTOBMEHWS, HasBaHUKM NPOU3BOAMTENER, HOMepe AeTanu, nNapTuun, garte
BbIKNaAKn W/unv oTBepXaeHns, AarTe U HarpyxeHun gaBneHnemM B NpeablayLLUMX UCNbITaHWSAX (418 COCYA0B Nog AaBreHu-
€M), CTaTUCTUYECKUX AaHHBIX MO NpefblayLLei akennyarauum (478 sKCnnyaTupyeMblX U BblLUEALINX U3 CTPOS U3 enunii u3
KOMMO3UTHLIX MaTepuanos). [paAMasn n obpaTHas COBMeCTUMOCTb AaHHbIX, Hanuyne AaHHblX, 3Ha4UMOCTb (CPOK XpaHe-
HUS AaHHBIX), U3MEHEHNe TEXHUYECKUX YCNOBUIN, pefakumsa v gata TEXHUYECKUX YCIOBUA, 0COBEHHOCTM NPOrPaMmmHOro U
annapaTHoro obecnedyeHus Takke GyayT onpegenaTb cnocob BeINOMHEHUS OT4HETa.
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Tabnuuya 3 — MpuMepbl NpUMeHeEHNs paspaboTaHHbIX METOL 0B HepaspyLUaLLIMX UCTILITaHUIA B TEHYEHWE XKU3HEHHOIO
LmMkna

MeTog HepaspyLuatoLLero MpumeHeHne

KOHTpons
AKkycTuyeckas Mcnonb3yloT ANA KOHTPOMNS KadecTsa npoLlecca NpoU3BOACTBa U M3rOTOBNEHUS (Hanpumep,
aMuceua ONA OLEHKW KNeeBoro CoeAUHEHWs Nocrne HaMOTKU BbIKNagKku Unu oTBepXKAeHUs), AN KOH-

TPONBHOINO UCNbITaHUA COCYAOB BEICOKOro AaBlieHnA nocne U3roToeBneHnA n ana nepuognye-
CKOIro TeXHM4YeCKOoro KOHTposiA B npouecce akcnnyataumm n KOHTpONA TeXHUYEeCKOro coctoA-
HUA 4O yCTanocTn

KoMnbtoTepHas Mcnonb3ayloT B kKa4ecTBe METPOSIONMYECKOro MeToga nocrie N3roToBneHns

ToMorpadus

WcnelTaHue Ha rep- Mcnonb3aytoT 4na npoBepkn repMeTUHHOCTH NMOCHe U3roTOBIIEHUS U NMOBTOPHOW OLEHKW cocCy-
METUYHOCTb [ 0B BLICOKOrO AaBfieHNs B npoLecce sKcnnyartauuu. Hanpumep, obHapyxeHWe yTeukn ¢ no-

MOLLH0 FeMUs UCMONbB3YIOT B MPOLIECCe U3rOTOBINEHUS U3ZENUs U3 KOMMO3UTHOTO Matepuana ¢
Lenbto oBHapyXeHUst M yCTpaHeHUs yTeuek HaBcerda (>KenaTenbHo) UK Ha BpeMsl Takum o6-
pasoM, YToGbl No3aHee MOXHO GbINO BEIMOMHUTE PEMOHT. AHAMNOMMYHO, OGHApPYXEHNE YTEUKM
C NMOMOLLbH razoobpa3Horo raroreHa UCMonbL3oBarnocs BO BpeMs UCCreAoBaHns B npolecce

npowaBogcTBa
PeHTreHorpaduye- Mcnonb3ytoT B npoLecce KOHTPOIsS U3rOTOBNEHWUS ANt OLEHKWU AedEKTOB UMK PaspLIBOB CO-
cKkasi 4ePeKTOCKONUA | TOBOrO HaMoIHUTENs, HanpuMep, CBS3M MeXZY y3rnamu, CThIKM MeXAy HanorHUTeneM, CTeIkU
¥ paguockonus MeXZy HamorHUTeneM W KOHCTPYKLUel, MopUCTOCTb, BKIKOUEHHEIW MaTepuar, a Takke npo-

Bepka pasMelleHusi KOHCTpyKLUW. CTpyKTypa CBsi3W MaTepuana Ha OCHOBE BOAbl HE [s Cro-
UCTLIX MaTepuanos

LWnporpacus Mcnonb3ytoT Npu KOHTpore KadecTsa, ONTUMU3aLmMn Matepuarna U TEXHONOrM4YeckoM KOHTPO-
ne npoLecca M3roToBIeHUs

WNamepenue gedop- Mcnonb3ytoT B Npoliecce KOHTPOMBLHOMO UCTLITAaHUSA 0 BBOA A B SKCMIyaTaluio UIu B npoLec-

MaLmu ce NMOBTOPHOI oLieHKkK. MoxeT GbITh paspyLuaroLLUM, B 3aBUCUMOCTU OT NMOPOroBLIX 3Ha4YeHU

HanpsXeHudA, JocTuraemblx BO BpeMA UCnblTaHUA

TepMorpadus Mcnonb3ytoT AN oTcnexXuBaHusi pasBuTUs fedeKToB U paspLIBOB B NpoLiecce aKchyaTauum.
Mpu ucnons3oBaHUK BUAeoannapatypbl Ans NPOBEAEHUsI TEpMOrpadui CUCTEMEI, KOTOpbIe
noABeprarTcs AUHAMUYECKUM UCTILITaHUAM UM UCMONL3YIOTCS, MOTYT UCCIeoBaThes B pe-
XUMeE pearibHOro BpeMeHM

YrbTpasBykoBoe UC- CucTeMbl aBTOMaTUYECKOW 3anuncK No3BomnsAT yopaTh AeTanb C NPOU3BOACTBEHHOW NUHUN,
crefoBaHue €CnU cepbe3HOCTb AedekTa NPeBLILIAET YCTAaHOBMNEHHEIE OrpaHuYeHus. MamepeHue Buau-
MOro 3aTyXaHusi B KOMMO3UTHBIX MaTepuanax LienecoobpasHo B Takux BUAaAX NPUMEHEHMs,
KaK cpaBHeHWe KpUCTarnnu3aLmm u HarpyxeHusi BONOKHa B pasHbIX NapTUsX UMW OLieHKa yXyi-
LUEHUs COCTOSIHUS OKpyXatolleil cpeabl. Camblil pacnpocTpaHeHHbI MeTof, NpPUMeHseMbIii
ANns onpefeneHns AedekTa, CBA3@HHOTO CO CMOUCTBIM MatepuanoM, Hanpumep, yaapHoro
MOBPEXAEHUS, BbI3bIBaOLLErO BOMOKHWUCTLIA U3MOM PACCIOEHWs!, BKITOMEHHbIA MaTepuan, u
MOpUCTOCTL

BusyankHelii Hepas- Mcnonb3ytoT NpenMyLLecTBEHHO AT KOHTPOIS KadecTBa KOMMO3UTHLIX MarepuanoB W feTa-
pyLUatoLLUid KOHTPONE | Nel Npu NonyyYeHum (Nocre U3roTOBMNEHUS U [0 YCTaHOBKY)
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Tabnwu ua 4 — ﬂpMMEHEHI/Ie YCTaHOBIEHHbBIX NDT-meTo40B B TEYEHUE XKUIHEHHOIO UMKna KOMNO3UTHBIX MaTtepuanos

€ NONUMEpPHON MaTpuLei

OedekT PaspaboTka 1 TexHonoruyeckuni KoHTponb TexHUYeCKNIA KOH- KoHTponb

onNTUMKU3aUNnA N3- KOHTPONb B pexume nocne n3ro- TpPonb B nNpouecce TeXHWUYeCKo-
Aenna n npouecca peanbHOro BpemMeHun TOBNEeHUA aKcnnyartauumn 0 COCTOAHUA

AKycTUyeckas aMuccusa X X X X X

KomneroTepHaa Tomorpadusa X

McnblTaHne Ha repMeTUYHOCTb X X X

PeHTreHorpaduyeckan ge- X X X X

heKTOCKONMUS 1 pagnockonusa

[Linporpacus X X X X

W3MepeHune gedopmanuu X X

Tepmorpadusa X X

YrbTpasBykoBoe UccnegoBaHue X

BuayanbHbI KOHTPOMb X X X X

HOA.6

6. lMpoueaypa

6.1 Ecnu HepaspyLUaloLne UCMbITaHUA BbILatoT MoKa3aHWe O pa3pbiBe MaTepuana, To NokazaHue [OMmKHO MHTep-
NpeTMPOBAaTLCA Kak JTOXKHOE, COOTBETCTBYIOLLEE UMM HECOOTBETCTBYOLLEE. ECnu nokazaHue MHTEPNPETUPYETCH Kak cCooT-
BETCTBYlOLLee, TO Heobxoaumas nocrefytoljas oLeHKa NPUBEAET K PELLEHNUIO O NMPUEMKE UM OTOpaKoBKe KOMMO3UTHOIO
marepuvana unu getanu.

OA.7
7. AKycTUuecKkasa smuccua

7.1 HopmaTUBHbIe CCbINKN

7.1.1 CraHgaptbl ASTM:2

E569 MeToguka ANA KOHTPONSA KOHCTPYKLUMIA METOAOM aKyCTUYeCKOW aMUCCUN B NpoLiecce KOHTPOIMPYEMOoro Mo-
JenvpoBaHus

E650 PykoBoACTBO MO MOHTaXY Nbe303fIeKTpUYEeCKUX AaTHUKOB akyCTUHECKOR SMUccun

E750 MeTtoguka ANst onMcaHWsa KOHTPOIbHO-M3MEPUTENBHBIX NPUBOPOB aKyCTUYECKON SMUCCUN

E976 PykoBoAcTBO Mo onpedeneHunto BOCNPOU3BOAMMOCTU OTBETA JaTynKa aKyCTUYECKOW aMUCCUn

E1067 MeToguka Ans uccrnefgoBaHUsa eMKOCTen/cocy1oB U3 CTEKOoNnacTuka MeTO40M aKyCTUYEeCKOR aMUCCUK

E1118 MeToguka gns vccrefoBaHusa Tpyb M3 apMUMPOBaHHOW TepMOoycaZovHOW Pe3nHbl METOLOM aKyCTUYEeCKOn
amuccum

E1211 MeToguka Ans onpedeneHus NpoTeukn U ee MecTa € UCNOMb3OBaHNEM [ aTUMKOB aKyCcTUYeCKOW aMuccuu,
YCT@HOBMEHHbIX Ha MOBEPXHOCTU

E1419 MeTog ucnbiTaHWA gna uccriefoBaHns GeCLUOBHBIX COCYAOB BbICOKOrO JaBneHUs, 3anoflHEeHHbBIX ras3oMm, ¢
MOMOLLIbHO @aKyCTUYECKON 3MUCCUM

E1932 PykoBoacTBO Mo UCCNefoBaHN0 HEGOMBLUNX AeTarneid METOAOM aKyCTUYECKOW SMUCCUN

E2076 MeToa ucnelTaHna anga uccrnefoBaHUs NonaTok BEHTUNATOPa U3 CTEKNOoMacTKa ¢ NOMOLLBbIO aKyCTUYECKOW
3MUCCUM

E2191 MeTog vcnbiTaHna Ans uccnefoBaHUs COCYA OB BLICOKOrO AaBneHus ¢ punaMeHTHON HaMOTKOW BOMOKHa,
3anofHEHHBIX ra30M, C MOMOLLbIO aKyCTUYECKOW aMUCCUU

7.1.3 CnpaBOYHUKU M CTaHAapTbl MO HepaspyllaloWMM MeToAaM KOHTpons

MIL-HDBK-732A Hepa3spyLatowie MeTofbl KOHTPONSA KOMMNO3UTHLIX MaTepuarnoB. AKycTuYeckas aMmuccusa

7.3.8 B gononHeHne K HeNOCPeACTBEHHON OLEHKe UCMyCKaHUi, oGHapyXeHHbIX BO BPeMS UCMOMb30BaHUA noby-
AWTens, NOCTOAHHaA Nokanusauus KormyecTsa 1 nokanusauusa UCNyCKaHUiA UCTOYHUKOB U OTHOCUTENBHOIO Konn4ecTBa
AE, oBHapyeHHbIX U3 KaX[0ro MCTOYHMKa, co3gatoT 6asunc gna cpaBHEHUs ¢ UCTOYHWUKaMU, oGHapyKeHHBIMKU BO Bpems
3KCMepTU3bl U BO BPEMS NOCIeA0BaTeNbHOro BO3byXaeHus.

7.3.10 KoadhpuuymeHnT Penncnutn. KoadhpuuyneHT Penncntv — YUCHEeHHOe 3Ha4YeHe NPUMEHAEMOro HanpseHus,
B KOTOPOM «cyLlecTBeHHble AE» HauWHaloT pa3fgenaTbes NPUMEHUMBIM HanpsXXeHWeM BO BpeMs NpeAblayLlero Lukna.
TepMuH «cyllecTBeHHble AE» He MMeeT HWKaKoro Konu4yecTBEHHOro onpefdeneHus B HacToslee BpeMsa U OTKPLIT A4S
UHTepnpetauun npaktukamu AE. OpgHako npaktuka E1067 npepgnaraet Tpu pyKoBOAALMX NpUHLMNE ANsS Toro, YTodbl
onpeAenuTb Ha4ano obpasoBaHNs cyLlecTBeHHbIX AE:

7.3.10.1 Bonee natu umnynecos Bo BpeMsa 10 % yBenuueHUsa NpUMEHAEMOro HamnpsKeHus.
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7.3.10.2 Bonee 20 nHTepBanos Bo Bpems 10 % yBenuyeHWA NPUMEHAEMOro HanpsXeHUs.

7.3.10.3 YBenuuyeHne AE B KOHCTaHTE NPUMEHAEMOro HamnpsXeHus.

7.3.11 3hdheKkT nepeMeHHbIX Ha KoadpduUneHTe OTHOWeEHUA PennucuT Npu NpUNoOXeHUM U nepemMeLleHn Ha-
NPSPKEHUS, Nepuod NUMKOBOro MPUMEHSEMOro HanpsiXxeHus, YyBCTBUTENBHOCTL cucTembl AE, Bpemsa Mexzay umknamu Ha-
FPY>X€HUS, COCTOSIHMEM HanpsiXXeHus: BO BpeMs HarpyeHus, AE ncxogHoro mexaHuama, ycrnoBusa UCNbITaHUIA U NPUMEHS-
eMoe HanpsiXeHWe OTHOCUTENbHO Npegena NPoYHOCTU UCnbITyeMoro obpasla (OTHOLLEeHUE HanpshKeHUs1) — Bce MOXKeT
BO3[eWCTBOBaTb Ha OTHoleHWe PenucuTn. KOMNO3WTHbIE Matepuansl U KOMMSEKTYoLWMe, CBONCTBA KOTOPbLIX 3aBUCAT
OT Ko3ahPULMEHTa, TaKMe Kak apMUpOBaHHbIE BONTOKHOM COEAUHEHUS C NNacTUKOBBIMKU MaTpuuamu, ByayT nogBepXeHb
BO3/eCTBUIO B OoMbLLUER CTEMNEHMN.

7.3.12 3hpekT Kaitzepa. Ecnn KOMNO3UTHLIA MaTepuan UM KOMNNEeKTyoLWas HarpyXeHbl B COOTBETCTBUM C AaHHbLIM
YPOBHEM HanpsiKeHWUs 1 3aTeM pasrpyxeHbl, 00bl4HO AE He ByayT HabnrogaTbCA OTHOCUTENBHO HENOCPEACTBEHHOMO Nepe-
rpy>XeHus, noka npeabiayLlee HarpyxeHue He ByaeT 3aBeplUeHo. OTO ABMEHNE U3BECTHO Kak adhdpekT Kaisepa. SdphekT
Kalizepa coxpaHsieTcs, korga oTHoleHue Penncutn coctasnseT bonee unu pasHo 1,0, U HapylLaeTcs, Korga OTHOLEHWe
®enucutn meHee unu pasHo 1,0. NoaToMy addpekT Kalisepa coxpaHAeTcs, Korga HuKakne HoBble AE-UCTOYHUKM He NPpUCYT-
CTBYIOT UKW KOra HET HUKaKUX PEBEPCUBHBIX UCTOMHMKOB AE, CyLLIECTBYIOLWMX BO BpeMs MOCIeA0BaTeNlbHOro NpoBeAeHNs
LuKna HarpyxeHus. B uHbIX cnyyasx, korga apdekt Katsepa HapyliaeTcs, Torga oba sTux criyvasi UMetoT MecTo BbiThb.

7.4 Vicnonb3oBaHUe CCbINOYHBLIX AOKYMEHTOB

7.4.1.2 VicnblTaHne cocydoB BbICOKOrO faBneHus:

(1) YuuTbiBatoT TpeboBanus Gpowtopsl C6 CGA ansa obyveHns nepcoHana, NpoBoAALLEro UcnblTaHns AE Ha co-
cyAax BbICOKOro AaBfeHus.

(2) YuuTeiBatoT TpeboBaHus pykoBogcTBa ES569 AN nsydeHuns pykoBogALLMX NPUHLMNOB 3KenepTuskbl AE 1 KOHTpO-
N5 CTPYKTYP, TakuxX Kak cocyfbl BbICOKOTO AaBleHWs], KOTOpble MNOABEPraloTCA HanpshKEeHNI0 MEXaHUYECKUMIU UNu Tenmo-
BbIMU CpedcTBamu.

(3) YuutbiBatoT TpeboBaHus MeTofa ucnbitanmin E1419 nnsa naydeHns pyKoBOASALLMX NPUHLMIOB ANA NPOBEAEHUS
3KcnepTu3bl AE Ans HEKPUOTreHHbBIX COCYL0B BbICOKOrO faBneHuns 6ecluoBHoro Tuna (Tpybel), Ncnonb3yemblx Ans AUcTpu-
ByLMU UK XpaHeHWa NPOMBLILLMEHHBIX ra3oB Noj AaBneHueM Sonblue paboyero, B Ka4ecTBe anbTepHaTUBbLI Nepuognye-
CKOMY MMAPOCTaTUYECKOMY UCMBITAaHWUIO Ha repMETUYHOCTb.

(4) YuutbiBatoT TpeboBaHus MeToda ucneliTaHnii E2076 gna nameperma AE Bo Bpemsa MogenupoBaHus marnbato-
LLiero HarpyxeHus.

(5) YuutbiBatoT TpeboBaHUA MeToAa UcnbiTaHii E2191 ans nsydeHns pyKkoBOAALLUMX MPUHLMMOB ANA M3MEPEHUS
AE HOBBbIX 1 CYLLECTBYIOLLMX COCY[ 0B BbICOKOrO AaBfIEHWS, COCYAOB Noj AaBleHneM U3 HaMOTOYHOro KOMMO3UTHOro MaTe-
pvana, npv gaBneHuu, pasHoM unu onbluem pabodemy, B Ka4ecTBe ankTepHaTMBLI METOAY CXaToW ra3oBoOW accoLmaumu
(CGA) — npegnonaraeT TPEXNETHIOW BU3YarbHYH aKCNepTU3y.

M punMmedaHue 3 — MegneHHoe HarpyxeHue OOJKHO NPOXOAUTbL Ha CKOPOCTAX MOTOKa, KOTOpbLIe He NPOoN3BO-
OAT qDOH OT NOTOKa cpefbl, Ha KOTOPYH OKa3blBakoT AaBneHue. Bo BpemMA ucnblTaHnA Ha repMeTu4HOCTE KOMMO3UTHBIX
COoCyA OB BbICOKOIo gaBlieHUA SHeprud AE ot otgencHoro aesneHuna AE, AocTurarowad YyBCTBUTENBLHOIO anieMeHTa AE,
M3MeHAETCA B 3aBUCUMOCTN OT YPOBHA XUOAKOCTU B cocype. KpOMe TOro, XapakKTepUCcTuUKM pacnpocTpaHeHUA BONHbI AE
6y[:|,yT 3aBUCeTb OT TOro, €CTb NN y cocyfa MeTannnyeckaa unn pesnHoBad nogKknagka, HanpuMmep.

MpumevyaHne 4 — lepmeTn3auus Npu ObICTPOIR Harpy>KaeMoCTU MOXET UCMONb30BaATLCH, €CITM UCMONb3YOTCA
nepuoaLl BbigepxKku. B aTom cnyyae gaHHble AE perncTpupytotcs TONbKO BO BpeMs NepUOA 0B BhlAepKKU. B To Bpems Kak
3Ta TeXHUKa AN nepuoga BblgepKn MOXKeT ObITb MPUMEHEHa 415 OXapakTeprU3oBaHWsA CTEKMSAHHbIX UMW apMUPOBaHHbIX
apamMuaHbIM BOFTOKHOM COefMHEHUIA, Ta Xe camas TEXHUKa, BO3MOXHO, He ByAeT NOAXOAUTL ANA YITEPOAUCTLIX U YCUINEH-
HbIX rpadpuToM CoeAUHEHUNA.

MpumevyaHne 5— [nNs coefMHEHWA, U3rOTOBNEHHBIX NO ONpefenieHHbIM MapLUpyTaM nNpou3BogcTBa (Hanpu-
Mep, 0OMOTKa HWUTU), NMOBEPXHOCTb KOMMO3WUTa, BO3MOXHO, He CTONb e rnafka, kak obbl4Ho. YTobbl Nony4uTb ogHo-
pofHoe cuenneHne oT obpasua k obpasly, onTUManbHOEe KONMMYECTBO COEAMHSIOLLEro BeLecTBa, BEPOATHO, Npugertcs
onpeAenuTb 3KCNepUMEHTanNbHO, MPUMEHSS pasfiMiyHoe KONMYeCTBO KOMMOHEHTOB 1 ONPeAenss, Kakoe Konnm4ecTso gaeT
caMblil OfHOPOAHEIR curHan AE oT rpadpUToOBOrO CTEPKHSA, HanpuMep.

7.4.1.3 VicnbiTaHne Ha yTeuky. CnenytoT TpeboBaHmaM pykoBoacTBa E1211 ana onncaHust naccMBHOro MeToAa, Uc-
noneaytoLlero: (1) ycTaHOBMEHHbIe MOBEPXHOCTLIO AE UyBCTBUTENMEBHBIE 3NEeMEeHThl UnKn (2) YyBCTBUTENbHbLIE 3MEMEHTHI,
NPUKpenneHHbIe NoCPesCTBOM aKyCTUYECKUX BOSTHOBOA OB, KOTOPbLIE MO3BOSSIOT 0BHapyKeHUe W fToKann3aLmio UCTOMHIKa
YCTaHOBWBLUErOCH COCTOAHUSA ra3a W XWAKOCTH, NpocaquBaroLLeiics U3 repmeTuampyemon cuctemel. MNpumepsl NpUMeHe-
HWS, 4TOObl NOACHUTL UCToNb3oBaHue AE Ansg obHapyXeHUs yTeyku B NpefoXpaHUTENBHOM KnanaHe, LWapoBoM KnanaHe
W NUHWUM Nepefayn, Takke garTca B npurnoxeHun X1 npaktukm E1211.

7.4.2 ObopypoBaHue AE U MHCTpyMeHTapwuii

7.4.2.1 CnepytoT TpeboBaHuaM pykoBogcTBa E650 AnsA usydeHUA pykoBOASALMX MPUHLMMNOB 00 yCTaHOBKE Mbe3o-
3rEeKTPUYECKUX YYBCTBUTENBHBIX arieMeHToB AE.

7.4.2.2 Cnepytot TpeboBaHuaM pykoBoacTea E750 AnsA 3agaHHbIX KpUTEPUEB U U3MEPEHUIA HA KOMNOHEeHTax 060-
pyaoBaHuA W ycTaHoBKax AE, onpegeneHns LWMPUHEI NONOCH MHCTPYMEHTA, YaCTOTHON XapaKTepUCTUKK, YCUINNS, YPOBHS
nomex, NOPOroBOro YpoBHS, AWHAaMUYECKOro guanasoHa, TOMKU CUrHanusaummn neperpyaku, rmyxoro BpeMeHU U yCTaHOoB-
NMBAKOT TOYHOCTb.
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7.4.2.3 CnepytoT TpeboBaHuam npunoxeHus X1 pykoogctea E750 ana obcyxaeHNUs SNeKTPOoHHBIX BriokoB KUnm
yCcTaHoBOK AE, BKNto4as YyBCTBUTENbHbIE SMEMEHTEI, NPedyCUNUTENN, GUNBTPLI, YCUUTENW MOLLHOCTU, YCUNUTENW npu-
BOZa fIMHWU, MOPOT U pacHeTHbIe MHCTPYMEHTEI, @ Takke curHaneHele kabenu. Kpome Toro, camble COBpEMEHHbIE CUCTEMBI
AE ncnonb3yroT KOMMNboTepbl, YToBb! ynpaBnsaTe cO0pOM, XpaHeHUeM, NoKa3oM WU aHanw3oMm gaHHelx. OcobeHHoCTU Ma-
LUIMHHON cUCTeMbl BKINIOYatoT B cebA AaHHble 0 hopMe BOSHbI, @ Takke WUPOKUA oTOOop NapameTpoB U3MepeHUs], Kacato-
Wwuxea curHana AE.

MpumedvaHune 6 — CurHanel AE OT KOMNO3WUTOB, Kak NPaBUO, UMELOT BBICOKYIO aMNNTyAY, TakuMm obpasom,
YyBCTBUTENBHOCTL 3eMeHTa 0BbIYHO He ABMSeTCA NPobnemMon, KpoMe cryyaes, Korga YyBCTBUTENbHbIE SIEMEHTHI ycTa-
HOBIEHbI CIIULIKOM Aaneko gpyr oT Apyra UiuW ecrim Nopor ycTaHaBnNMBaeTCsa ClULKOM BbICOKO. Mcnons3oBaHue LLUMPOKO-
NOSIOCHBIX HEPE3OHAHCHBIX 31IEMEHTOB (MO CPABHEHWIO C PE30HAHCHBIMU YYBCTBUTENBHBIMW 3f1IeMeHTaMun) Nofe3Ho B 06-
Hapy>XeHWWU CUrHanoBs Mo amMMNTyLe YacToT U MOXET MPUMEHATLCA, KOrAda MCMOoMb3yeTCcs TEOPUA pacnpocTpaHeHUs BOSTH,
YyTobkI pacwngposatk curHan AE 1 6onee TO4HO Nokann3oBaTb UCTOMHUK AE. MHBIM 06pa3oM pe3oHaHCHbIe UMK Hepe-
30HaHCHble YyBCTBUTENMbHbIE 3reMEHTbl MOTYT UCMOMb30BaTLCH, MOKA OHW YCTAHOBMEHbl Ha TaKOM PacCTOAHUM Ha KOM-
NO3UTHOM MaTepuarne Win KOMMMeKTytoWwen, YTobbl COXpaHUTb YyBCTBUTENBHOCTbL K UCTOMHUKaM AE, pacnpegeneHHbIM
no ucnbiTyemMomy obpasuy. TunudHele curHansl AE, reHepupyemMble B COeAWHEHUSX, UMetoT Goree BbICOKYHO aMnnnTyay
OKOS0 UCTOYHMKA No cpaBHeHUto ¢ AE, reHepupyeMblM B MeTannax. B oTnuwuue ot meTannos, 6onee BbICOKME YacTOThl B
curnane AE normolaroTces coeguHeHWeM Ha OTHOCUTENbHO KOPOTKUX PacCTOSHUAX pacnpocTpaHeHus. TakuM obpasom,
NS COeAMHEHWIA YacTo UCMONb3YIOTCA HU3KOYaCTOTHBIE YYBCTBUTENbHBIE SreMeHThl U dunerpel. Benegcrene Toro uto
UcTouHUKKN AE, Kak MpaBumo, MMEIOTCH Be3je B COefMHEHNSAX, KOrga TaKoBble NOABEPratoTCs HaMpPsPKEHUIO, 4518 UCTOYHM-
koB AE BecbMa Heobbl4Ha cUTyaLms, Korga OHW BO3HMKAKOT B KOMMO3MTaxX HENOCPEACTBEHHO Mo YYBCTBUTENbHBIMMW 3r1e-
MeHTamK. Takas cuTyaums MOXeT BblTb CUTHaNoOM OYeHb BLICOKO aMMNUTYAbl. Takne criydan ManoBeposTHLI B MeTan -
YecKux obpasLax, MOCKOMbKY MarioBeposTHO, YTO YYBCTBUTENMbHLIA 3rieMeHT ByfeT pasmeLleH NpsMo No XOAY TPeLUHbI.
Beuay amMnnnTygbl CroXHbIX curHanoB AE B HEKOTOPLIX clly4Yasx HeobxogMMO UCMOoNb3oBaTk NPedyCcUnuTenb TOMbKO C
20 B ycunug, utobbl nsbexars HacklLLeHWA curHana. bonbLUMHCTBO KOMMepYeckux npegycunuteneil AE HacbilwatoT Ha
BbIxofde ABOWHOW aMmnuTyabl HanpskeHuem 10—20 B. Mo aTuM npuymMHam pacnpocTpaHeHbl NpeaycunuTenu ¢ yeunmem
20—40 OB, BeIX0o4HBIM HanpsKeHWeM ABoWHOR amnnuTyabl Ha 10 B n guHamuyeckum gnanasoHoMm Ha 80—100 OB.

7.4.2.4 CrniepytoT TpeboBaHuUAM npunoxeHusa X2 pykoogctea E750 ans oObACHEHUS NPEANOXKEHHBIX N3MEPEHUN
(Hanpumep, BXOAHOE NOSTHOE CONPOTUBIIEHWE NpedycunuTens, )acoHMpoBaHUe BOMHbI, U3MEPEHNUS YCUNUS).

7.4.2.5 Cnepytor TpeboBaHUAM npunoxeHna X3 pykoBoacTBa E750 B OTHOLUEHWW 3MEKTPUYECKOI KOHGUrypaLumm
Lenu ans u3mMepeHusi BXOAHOro MOSIHOMO CONPOTUBMEHNS.

7.4.2.6 3HakoMATCS ¢ NpunoxeHnem X4 npaktuku E750 06 MCTOUHMKAX aKyCTUYECKUX W SIIEKTPUHECKUX MOMEX.

7.4.2.7 CnepytoT TpeboBaHuam npunoxernna A1 pykosogctBa E1067 unn npunoxeHna A1 pykoogcTtea E1118 gns
U3YYeHUs 3KCMIyaTalUMoHHbIX TPeBOBaHUA MHCTPYMEHTapusa AN YyBCTBUTENbHbLIX 31IEMEHTOB, CUrHanbLHoro kabens, co-
efMHAOLLero BeLlecTBa, Npefycunutens, punsrpoB, 3HepreTM4eCcKoro CUrHanbHOro Kaberns, rmaBHOro yCUnuTens v rmas-
Horo npoLeccopa.

7.4.2.8 Cnepytot TpeboBaHuam npunoxeHua A2 pykosogctBa E1067 unm npunoxeHna A1 pykosogcTtea E1118 gns
6a3oBoii kanmbposkM obopygoBaHWa AE, BKIoYas NOpor HW3KOW amMMNUTYLbl, BEICOKOAMMIUMTYAHbIA NOPOr U KOHTPOSb
KannbpoBKN MHCTPYMEHTa.

7.4.2.9 Cnepytot TpeboBaHmAM npunoxeHnsa A3 pykosogacTea E1067 And naydeHWsa pyKoBOAALLMX MPUHLIMIOB pas-
MeLLeHWs YyBCTBUTENBHOMO aneMeHTa ANA aTMocdepHbIX, aTMOC(EPHbIX NO4 AaBleHUeM W aTMOCdEepPHBIX BaKyyMHbIX
pesepByaposB.

7.4.2.10 CrnepytoT TpeboBaHuAM npunoxenns A1 pykooactea E1419 gns nsydeHns cneuyndukauymii 4ns KOMmo-
HeHToB AE, @ UMEHHO YyBCTBUTENMbHbLIX 3N1IEMEHTOB, CUrHaNbHOro kabens, coefWHUTENBHOMO BeLLecTBa, Npesycunurens,
SHepreTM4YecKoro curHanbHoro kabens, NCTOMHWKa NUTaHUA U CUTHAMNBHOMO MpoLeccopa, UCMONb3yeMbIX B Ka4ecTBe alb-
TepHaTWBEl NepuoguYeckoMy rMapocTaTUHecKoMy UCMbITaHWUIO Ha repMETUYHOCTb.

7.4.2.11 Cnepytot TpeboBaHmam MIL-HDBK-732A nns M3y4eHUsa nornesHbix getanei NpUMeHEHUs OTHOCUTENBHO
UcnbITaTeNLHOW YCTaHOBKU U NPOBEpKU dpukcauuu (pasgen 4); coefMHUTENbHLIX BELLECTB U BONHOBOAOB (pasgen 5); Tvn,
nokanusauns, u NpunoxeHne YyBCTBUTENBHLIX aNeMeHTOB (pasgen 6); kabenu (pasgen 7); npegycunuTenu (pasgen 8);
BTOPWYHbLIE yeunutenu u punestpel (pasgen 9); BpeMeHHble MHTepBansl UMnyrbca U HenpepeliBHele AE (pasgen 10); uc-
TouHuKM AE B coefuHeHunax (pasgensl 11—14); xapakTepuUCTUKW pacnpocTpaHeHus BOMHbI (pasgen 15); UCTOYHUK unu
nokanusauusa fedeKkToB Unu paspblBa (pasgen 16); oTHoweHue adpcpekTa/oTHoWeHUa Kalisepa (pasgen 17); koachduuym-
€HTLI 3HaYeHus aaHHbIX AE (paszgen 18); kannbposka AE-kpuTepues Ha mecTe (pasgen 19), noctopoHHue AE (pasgen 20)
u npoBepka ucnelTaHna AE (pasgen 21).

7.4.3 Kanu6poBka u ctaHgaptusauua AE

7.4.3.1 Cnepytor TpeboBaHWAM pykoBogcTBa ES569 ANndA BeINOMHEHUSA NPOBEPKU YYBCTBUTENBLHOCTU foKanM3auum
(BkrtoHaeT B cebs 30HaNkbHYO NPOBEPKY YYBCTBUTENBHOCTH fOKanM3aun 1 UCXO4HYH0 NPOBEpPKY YyBCTBUTENBLHOCTU arn-
ropuTma nokanusauun).

7.4.3.2 CnepytoT TpeboBaHuaM pykoBofcTBa E976 Ans BLINONMHEHUS NPOBEPKU YYBCTBUTEMBHOMO 3reMEHTa WK
CUCTEMHOW NpoBepKM pabounx XxapaKkTepuCcTuK, MCMONb3ys rpadUTOBLIA CTEPXEHb.

7.6.1.2 TeMnepaTypa Npu NpoBeAEHUN UCMBITAHUSA He AOMKHA OblTb HUXEe TemnepaTypbl Nepexogja B MnacTuy-
HO-XpYMKoe COoCTosiHWe (R-penakcauus) NonykpUCTanInyeckon MaTpulbl UK Bbille TeMnepaTypbl OCTEKIEHUS PE3UHbI
(o-penakcauus unu nepexogHas Temnepartypa oCTekNeHns) aMopdHOW MaTpuLbl, UCNOMb3yeMoii A5 06epThiBaHUA KOM-
MO3UTHbIX COCYA0B BbICOKOrO JaBreHus.
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7.6.1.3 JomxkHbl 6bITb cobntogeHbl NPELOCTOPOXHOCTM Ha criyvail MocneACcTBUA aBapun, Koraa B pesynsrare uc-
NblTaHWA AaBNeHWEM, Hanpumep, HeobxogMMO NpefoTBPaTUTL BeIBPOC Mycopa unu pasbpelaruBaHune xugkoctu. MNMpume-
HeHWe AaBfeHWs Npu NMHEBMaTUYECKUX YCNOBUSX He PEeKOMEHLYETCS, KpoMe Tex crydaeB, Korda HopMaribHele pabouune
Harpysku BKIovatoT B cebs TONbKO HanoxeHHoe AaBfieHne rasa uim NpocTo AaeneHue rasa. Heobxogumo naberatb nepe-
HanpskeHUs HU3KUX OTAENOB cocyfa Npu HarpyXeHWn XXugKkocTbio ANa MogenupoBaHusa paboyero gaBneHus rasa.

7.6.1.4 TTHeBMaTU4€eCKOE UCMbITaHNE Ype3BbIvaiHo onacHo. CrneuunanbHble Mepkl 6e30MacHoOCTU AOMmMKHEl ObITb Npea-
NPUHATBI MPW HEOBX0ZMMOCTW MHEBMATUYECKOrO UCTbITaHUS, HanpUMep, B OTHOLLEHUMW NpedoXpaHUTENbHbIX KanaHoB U T. 4.

7.7.4 CucTeMHas npoBepka AorKHA BbITb HEMeAMeHHO BbINOMHEHA 40 W HEMEASEHHO Nocre NPoBefeHUs Kaxgomn
3KcnepTu3bl. [ns cucTeMHOW NPOBEPKN UCMOMb3YHOT MEXaHWYecKoe YCTPOWCTBO, Takoe Kak rpadoMToBLIA CTEpXEHb UIn
Nbe303M1eKTPUYECKNIA AaTHMK, YTODObI Bbl3BaTh BOMHbLI HANPsXXeHWs B UCNbITyeMblil obpasel. CreHepupoBaHHas BOfHa Ha-
npsbkeHus fomxHa 6blTb Hepaspylwaroweidl. CucTteMHas nNpoBepka onpeaenseT YyBCTBUTENbHOCTb KaX4oro CUCTEMHOIO
KaHana (BKitoyas coefjMHsoLLee BeLLeCTBO U UCTIbITAaTeNbHOE KpenmeHue).

7.8 OTanoHel MaTepuanoB

7.8.1 He npumeHseTcs.

OA.8
8. KomnblotepHas Tomorpacma (peHTreHOBCKUit MeToa)

8.1 CcbinoyYHble AOKYMEHThI

8.1.1 CtaHpapTsl AMepukaHckoro obllecTBa no ucnbitaHuto Matepuanos (ASTM):2

Oupextusa E1441 ansa komnbtoTepHoit Tomorpadgpmm (CT) — OTobpaxeHune

MpakTuka E1570 ana Tomorpaduyeckoro ucneiraHua (CT)

Oupextusa E670 roga Anga komnetotepHoit Tomorpadun (CT) — CucteMHblid otb6op. Metog mncnbitaHmii E1935 ana
KannbpoBaHWsa 1 n3meperuns nrnotHoctn CT

Tabnunya 6— OBbwune faHHbIE O KOMMBLIOTEPHOR ToMorpaduu

MeHTa 1 dop-
Mbl, Mepegava

Cuctema CT umeet
MHOro BapuaHToB

umio U nepedopmaTmpo-
BaHHbIe, MHOTOCOMHbIE
nsobpaxxeHuns

nerve UHTEpNpeTH-
poBaTh.

OBLUMpPHLIE BO3MOX-
HocTu obpaboTku
nsobpaxxeHus

YaobeH ans ocmoTpa GonbLumnx nro-

B JaHHbIX.
MoxxeT noTpeboBaTbeca Habop UH-
CTPYMEHTOB W/UMK KpenneHus Ans
06paboTkn obpasya

MpumeHeHne MpwHUKMN gencTBuUs MpenmMyLyecTsa | HepgoctaTtku |}:|,aHHb|e OoTYeTOB
MossonseT [MpoHuKatoLLee peHT- Mpeanaraet scHyto | CkaHepbl ycTpoicTB CT umeroT MepeBe-
onpeaenuTb reHOBCKOE M3ny4veHne nonepeyYHyto KapTu- | 0bbIMHO BEPXHWIA Mpefen B OTHOLWe- | AeHHOEe B
rny6uny NpOXoAuT Yepes UCrbl- Hy npegmerTa. HWUW pa3mepa obpasLia, ofHaKo Ans undpoByto
LedekToB Unu | Tyemblii obpasely Boonb KpynHbIX 06pa3yoB MOryT ucrnone3o- | dopmy no-
HEeOJHOPOAHO- | HECKOSBKUX KaHarnoB, W3-3a oTcyTCTBMA BaTb creunanuanpoBaHHble ckaHepkl. |nepedHoe CT
cTei. YTOGbI NOMNY4UTh ObLLee | CTPYKTypHOro wyma |Bonblune obpasLbl (CroxHble nona- | usobpaxeHue

nonepeYHoe n3obpaxe- |oT geTanei BHe CTU BEHTUNSATOpa) MoryT TpeboBaTb | MOTHOCTH
KonunyectBeH- |HWe CT-MNOTHOCTKW, HA- | TOHKOW NNOCKOCTU | UCMOMb30BaHWA UCTOYHUKOB AN (ToMorpamma)
Hbll aHanus 3bIBaEMOE TOMOrpaMMOW. | uccrieloBaHWA N30- | PEHTTEHOBCKOIO U3MyYeHWS NMUHERHO- | UCMbITYyeMOoro
pasmepa ane- 6paxeHuns HamHoro |ro yckoputens (1 MEB u Bbile). obpasuya. MNo-

3BOJIAET nony-
YUTb NOJIHbIE

KOHTpacTa npepfocTaBneHna aaH- wage. TpexmepHble
MIOTHOCTH, HbIX PEHTTEHOBCKOro MaeansHo gns MoaroToBKa CHUMKOB KOMMNBIOTEPHOW | M3oBpaxeHus
TOMLWWHEI CTe- | MccnegoBaHua (Takke no3nLMOHMpOBa- ToMorpaun MOXET 3aHATb MHOIO NAOTHOCTU
HOK, TOMWWHLI | Ha3biBaeMbIX NpefcTaB- |HUS n kanubpoBkn | BpeMeHMU. ANs BecbMa
NOKPLITUSA, nexHmsamMun) ot DDA (unu [ nnockoi 1 obb- ManeHbKux
oTpaxeHue 1D wnu 2D), npeobpa- | emHoOl feTanu B Bpemsi ckaHUpoOBaHWA 3aBUCUT OT obLekToB
abcontoTHON | 30BbLIBAET U3MEPEHHbI | Tpex U3MepeHusx, | pasmepa obpasua, PEHTTEHOBCKOro
MaTepuans- CUrHan B L poBoi HarnpuMep, AedeKT | UCXOAHOro U3NyYeHUs, 3a8aHHOro
HOW NNOTHO- | hopMaT W 3aTeM BEINOM- | UMK pacnpocTpaHe- | paspeLleHUs U reOMeTPUKN AeTekTopa.
CTW U cpefiHe- | HAET BOCCTaHOBNEHMe, |Hwue paspebiBa.
ro uncna yToOLI cobpaTh Ana- TpyAHOCTE B MNOMYyYE€HWN JOCTaTou-
aTomoB. rpammy unu Tpexmep- | Mcnonbsyetcs HOMo KOHTpacTa MeXZAY HUXHUMU

HbIl Habop TpexMepHEIX | ogWHaKkoBo pe- NogCcTPYKTypamu aTOMHOro yucna
MoxeT faTb n306paxkeHui. 3ynbTaTUBHO ANS coeflMHeHWiA (HanpuMep, MaTpuula,
orpaHu4eHHo MeTanmM4eckunx n CIOW, TOHKWE MNacTuHbI), 0COBEHHO
xumudeckyto | Cuctemsl CT cerogHs HemeTannuyeckux | anga cuctem CT, 6Gasumpytolmnxcs Ha
XapaKTepuCTW- [ He orpaHu4nBatoT- 06pa3LioB, TBepAbIX |MNOCKoR NOBEPXHOCTH (MonyyeHne
Ky BHYTpeHHell | ca reHepupoBaHuem Ten U BOMIOKHUCTEIX | 4OCTATOMHOrO KOHTpacTa He ABNsaeTcs
CTPYKTYPpSI Tomorpamm. OHW MOryT | maTepuanos, a npobnemoit ans cucteM CT BbICOKOrO
MaTepuanoB |TaKXe reHepupoBaTb TakKKe rmagkux u AvanasoHa).

obbeMHble faHHble, HepaBHOMEPHbIX

TpEXMEpPHYIo BU3yanusa- | npejMeToB. Bo3aMoXHOCTb Hanuuus apTedakTos
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8.2 O6was npoueaypa

8.2.1 CT — meTog paguorpaduyeckoin fedeKTOCKONUN, KOTOPLIA UCNOMb3YET KOMMNLIOTEP, YTOOLI PEKOHCTPYMpPO-
BaTb M306paxeHWe NonepeyHoO NNOCKoCTH (MNacTuHa) Yepes ucnbiTyemblii obpasel. CT npeanonaraeT ocyLlecTBleHNe
M3MepeHUiA MPOHUKAIOLLEro PEHTTEHOBCKOro M3MNyYeHUs Ha NpegMeT Henpo3padYHoCTU UCMbITyeMoro obpasua Yepes He-
CKONbKO KaHasnoB, YToObl COCTaBUTL NepekpecTHOe N3obpaxkeHne NNoTHOCTM ocnabneHns CT-mMaccel, HasblBaeMoe TOMO-
rpammoit. MNMonyyeHHoe B pe3ynbraTe nonepeyHoe oblee nsobpaxeHne — 3T0 KONUYECTBEHHOE OTOBpaxKeHWe NMMHEAHOro
pPEeHTreHOBCKOro MaccoBoro KoapduLumneHTa 3aTyxaHusa B KaX4 ol TOUKe B MMOCKOCTU. JIMHeRHEIR MaccoBbIi Koadhduuu-
€HT 3aTyXaHus XapakTepusyeT SlokalbHbli MITHOBEHHbIW KOIMULMEHT, B KOTOPOM PEHTIEHOBCKME N4 ocnabnsaroTes Bo
BpeMs CKaHWpOBaHWA, unu pasbpoca, Win NOrMOLWEHWUS OT NajaroLlero UsfyyYeHusi, NOCKOMbKY OHO pacnpocTpaHseTcs
Yepes UCNbITyeMblil obpasel.

8.3 3HaueHue n ucnonb3oBaHue

8.3.1 CT 06bI4HO BLIMOMHAETCSA NOCMEe NOyYeHNUs ABYX pasMepHbIX PEHTTEHOBCKUX 0TOBpaXKeHUA.

8.3.2 CT kak ycnoBHas paguorpadmsa 1 paguocKonM4eckoe UCCrefoBaHne LUMPOKO NPUMEHUM K Sitobomy maTepu-
any unu npegmery, Yepes KOTOPbIA MOXET MNPOATKU JSyd MPOHUKAIOLLEro U3NYyYeHNs U MOXET ObiTb 0GHapyxeH, BKIoYas
KOMMO3UTHBIE MaTepuarsl U KoMnnekTyoLwme. HoBbIli Nonb3oBaTenb MOXeT BbICTPO Hay4YMTbCA (4acTo NPU NEPBOM KOH-
TaKTe ¢ TexXHornornemn) yutatb gaHHsle CT, NOTOMY YTO M306paXeHUs COOTBETCTBYIOT Hanbornee 6rM3ko cnocoby, KOTOPLIM
YeroBeveCckUii pa3yM BU3yanu3npyeT NpoCTpaHCTBEHHbIE CTPYKTYPbl B OTIIMYME OT NPOEKUUOHHOW paguorpacdun. Janee,
NocKosbKy n3obpaxenuns CT ABNAOTCA UM POBBIMA, OHU MOTYT BbITh YBEMNWYEHbI, Pa3noXeHbl, CXaTbl, 3aapXMBUPOBaHbI,
BBeAeHbl KaK faHHble B BblYUCNEHUS pabounx XapakTepuCTMK 41S CpaBHEHNS ¢ LMAPOBLIMU JaHHLIMW OT APYruxX MeTo-
[ 0B Hepa3spyLUaoLMX UCMbITaHUA UNK NepefaHbl APYruM nogpasgeneHnam Ansa ucTaHUMoHHoro HabnogeHus. JononHu-
TenbHO CT MMeIOT yBENMYEHHYIO KOHTPaCTHOCTL MO KOMMaKTHEIM obnacTam — G6onee 20—25 nukcenos. Y 3Toro KavyecTsa
HeT HMKaKOoro Kraccu4yeckoro aHanora. PacnpocTpaHeHo KoHTpacTHoe pasnuyerune 6onee 0,1 % Ha goBepuTenbHbIX ypoB-
HSX C TPeMs cMurMamu no obnacTaM CToMb Xe MasblM, Kak kBuHTa AE ofHoro npoueHTa pasmep npeameTa.

8.3.3 N306paxeHns komnbtoTepHoi ToMorpadmm (CT) xopoLuo 3apekoMeHaoBanu cebs 4N9 UCNONb30BaHUS B CO3-
JaHuUW KOMMYeCTBEHHbIX U3MepeHuii. BenndnHa n npupoga norpelHocT B MamepeHusx CT B 6onbLUOK cTeneHun 3aBucaT
OT XapaKTepUCTMK annaparta CKaHWpPYoLLero yCTpoicTea, NapaMeTpoB CKaHMPOBaHMWS, NpegMeTa U 4pyrux ocobeHHOCTEN.
Cpeau napaMeTpoB, KOTOpble MOryT BbITh OLieHeHbl Ha u3obpaxeHusax CT, — pasmep anemeHTa 1 opma, KOHTpacT nnoT-
HOCTW, TOMLUWMHa CTEHOK, TOMNLMHA NOKPLITUSA, abcontoTHasa MaTepuarbHas NNOTHOCTb U CPpefHee YMCIo aToMOB.

8.3.4 Vcnonb3oBaHne Taknx KONUYeCTBEHHbIX M3MepeHuii TpebyeT, YToObl BbiM M3BECTHLI MOrpeLLHOCTU, CBA3aH-
Hble C HUMWU. TOYHOCTb M3MEPEHMNSA MOXET Jy4Lle BCero ObiTb onpegeneHa npy oTCreXMBaHUN pacnpoCcTpaHeHUs nsMepe-
HWIA TOW e camMOl XapakTepUCTUKN Mpy MOBTOPHOM CKaHMPOBAHUK, NPELNOYTUTENBHO KOMMYECTBOM CMELLEHNUS NpegMeTa
MeXAY CKaHUPOBaHUAMM, KaK OXKMAAETCH Ha NpakTuke. OTO rapaHTUPYET yyeT BCcex adpdeKToB, KOTOpble U3MEHSAIOT pe-
3yneraT, TakoW Kak cTaTucThKa poToHOB, Apeiid geTekTopa, apTedaKkTbl BblpaBHWBaHWA, MPOCTPaAHCTBEHHAsA BapuaLuus,
Bapuaumsa GyHKUMWN paccesHUA TOYKW, pa3MelleHne obbekTa U T. 4.

8.3.5 O HMM U3 NUCTOYHWKOB TaKoW BapuaLmmn SBMASIOTCA HeucnpaBneHHble cucteMaTndeckne addpekTsl, Takme Kak
M3MEHEHUS YCUIIMA UNN CMEeLLeHUs MeXAY pasnnyHbiMKM M30bpaxeHnsamMu. Takne pasHOCTU M30DpaxeHUss MOryT 4acTo
YAANATbCH OT BbIYWUCIIEHUS U3MEPEHUS BKITIOHEeHWEM KannbpoBKM MaTepuanos B U3obpaxeHue, KoTopoe Torga npeobpa-
30BbIBaETCA Takum obpasom, YToObl rpagynpoBoOYHble MaTepuarnsl 6blM B CTaHgapTHEIX BENUYUHAX.

8.3.6 B fononHeHune K crnyqaiHoii Bapuauum npy namMmepeHnm ftoboro 3Ha4eHUsi MOXET TakxKe NPOsSABUTCHA CMelleHne
NAOTHOCTU. 3TO MOXET OblTb pesynsraTtoM apTedakToB B M30OpaXeHWU WK SIOXKHBIX NPeAnonoXeHUA, NCNomnb3yeMblX
B anropuTMe uamepeHus. Ecnu Takoe onpefeneHo usmepeHuem ucnelryemoro obpasya, Takme cMmelleHus MoryT BblTb
yCTpaHeHbl MyTeEM UX y4eTa B anropuTMe.

8.3.7 VccnepoBaHue pacnpoCcTpaHeHNUs pe3ynsTaToB M3MEPEHNUS NOBTOPEHHLIX CKaHMpoBaHUiA 06pas3LoB C M3BecT-
HbIMW CBOWCTBaMU, NOLOBHEIMU TEM, KOTOPble SBMAIOTCS Liefblo UCCNef0BaHUA HepaspyLUatoLmMX UChbITaHWi, ABNATCA
NyYLWUM METOAOM N5 ONpefeneHns TOHHOCTU U cMeLleHuniA B usmeperunsax CT. Kak Tonbko Takue onpegeneHns ans gaH-
HOI cucTeMbl M Habopa 0BbeKTOB W YCNOBUIA CKaHWpPoBaHWS ByayT BbINOMHEHE!, OHW MOTYT WCMOMBb30BaThLCA, YTOOLI AaTb
X0OpoLo 060CHOBaHHLIE OLEHKN TOYHOCTU U CMELLEHNS AN MPOMEXYTOYHOro 3BeHa 06beKTOB MO pasmepy, KOMMNO3ULMK 1
dopmMe, Noka Ha M3oBpaKeHUIX He NOABATCA Kakne-nnbo HeobblUHbIE apTedaKThbl.

8.3.8 lMpwu ycnoeuM NpaBuiibHON KanubpoBKK Takke MOryT OblTb BEIMOIHEHBI 0MeHb TOYHO abCconioTHLIe onpege-
NeHWsa NNoTHOCTW. BenuunHel ocnabneHuns moryT Takke ObiTb TOYHO CBA3aHbI C YAENbLHOW Maccoi maTepuwanos. Ecnu
feTanu B n3obpaxeHWn ABNATCA YACTEIMU OF4HOPOAHBIMUA SNEMEHTaMM, BENUYUHBI MITOTHOCTUA MOTYT Bee elle ObiTb A0-
CTaTOYHbIMM, YTODObBI B HEKOTOPLIX CyYasx pacnosHaTe MaTepuansl. B cnyyae ecnv HUKakas n3HadanbHas uHdopMaums
HefoCTyMHa, yaernbHble Macchl CT He MOryT UCMOoMb30BaThCs, YTOOb! 0NMO3HaTh HEW3BECTHEIE MaTepuarssl C O4HO3HAYHbLIM
pesyneraToM, Tak Kak MoXeT 6blTb NpegnonoxeH 6eCKoOHeUHbI CNeKTp COCTaBoB, KOTOPbIe MOTYT NPUBOAUTL K NoGoMy
JaHHoMy HabniogaemMoMy ocrnabneHuio. B aToM MOMeHTe BCe elle MOXeT WCMOoNb30BaTbCA WCKIIOYUTENbHAA YyBCTBU-
TenbHOCTb NNOTHOCTK CT, 4TO6bI ONpeaenuTb MOPMOSOrMIo KOMMIEKTYIOLWENR U BbiABWHYTL Ha NEPBLIA NiaH CTPYKTYPHbIN
JedexT.

8.3.9 MNockonbky BpeMs co3faHnsa 3obpaxeHuii KOMNbIOTEPHOW ToMorpadum, Kak NpaBumio, NpegnonaraeT Nnopsag-
Ka MUHYTBI Ha Kaxaoe, NofHble TpexMepHble uccnegoBaHua CT MoryT 6blTb JOCTAaTOMHO TpyAoeMKkumu. MNonHomacLwTab-
Hble UCCrefoBaHNA KOMMMNEKTYIOWe TpebyroT 6onbLIMe BO3SMOXHOCTU XpPaHeHW MHOPMaLK, U OnepexeHHble MeTo-
Abl nokasa, unu cobnrogeHne obomnx ycrnosuid, a Takke obopygoBaHue, 4Tobbl MOMOYb OMepaTopy paccMOTPETb OFPOMHbIN
0bbeM reHepupyemblX AaHHbIX. OTO MOXET OblTb KOMMEHCMPOBAHO COBPEMEHHBIMU rpaddUyeCcKUMU TEXHUHECKUMU
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CpeAcTBaMu U aBTOMaTUYECKUM NporpaMMHelM obecnevyeHneM AN UccnegoBaHns B NOMOLLb NOMb3oBaTento. Takum 06-
pa3om, 4acTo JOCTaTOMHO NpoBedeHUs HenonHelx uccnegosaHuit CT, AONONHAA UccrnegoBaHue LMdpPOoBLIM pagnornoru-
YeCKUM CKaHWpOoBaHWeM.

8.3.10 lMpakTtuka akcneptmnabl CT — obljas YacTe U cneumduyeckoe NpuMeHeHme. MNMpOMBILLNEHHOE UCMONB30-
BaHWe CT fOCTATOMHO HOBO, YTO OTpaXaeTcsi Ha TOM, YTO BO MHOMUX CryYasx MeTOLbl COMMacoBaHWs eLle He co3faHsbl.
CuTyauus ocnoxHsaeTcs ganee gpakToM TOro, YTo CUCTEMHble TexHuYeckune cpegetea CT 1M paboune xapakTepucTuku Bce
elle nogBepraroTcs CyLLUEeCTBEHHOMY PasBUTUIO U YCOBEPLLEHCTBOBAHMIO.

8.3.11 MNpeumyLlecTBa U NpUMEHeHNe

8.3.11.1 B otnunuune ot paguorpadum unu pagmockonuu CT nossonseT Habntogate mybuHy aedekToB. 3To No3Bo-
NSeT noka3aTb Masble acrnekTbl JedeKToB TakumM 0BpasoM: MOXHO Mofy4YnTb MHOpMaLunio o gedekTe, HeJOCTYMHYIO B
YCNoBHON paguorpadcum.

8.3.11.2 CT ngeanbHO NOAXOAUT 4115 pacronoXeHUs 1 KannOpoBKM MITOCKON 1 06bLEMHOI JeTanm B TPEX UBMEPEHUSX.

8.3.11.3 N3-3a 4yBCTBUTEMNBHOCTU MNOMOTUTEMNBHLIX NOMEPEYHBIX pa3pe3oB K aTOMHON XUMuu paspelueHue CT orpa-
HWYEHO XMMUYECKOW XapaKTepUCTUKOW BHYTPEHHEH CTPYKTYpbl MaTepruarnos.

8.3.11.4 Tak kak MeTog 6a3npyeTcs Ha PEHTTEHOBCKOM U3My4eHUM, OH NPUMEHSETCH O4UHAKOBO XOPOLLO ANA Me-
TanIn4eckMx 1 HeMeTannuyecknx obpasLoB, TBEPAbIX TN W BONOKHUCTEIX Marepuanos, a Takke Majkux U Heperynsap-
HOPOBHbLIX NpeaMeToB. [1pK NCNONB30BaHWK C APYTVMU Hepas3pyLUaoLWUMK METOAAMM (HepaspyLUaoLLMMKU UCMBITaHUAMN)
MeToZbl, Takne Kak ynbTpassyk, AaHHble CT, MOryT NpefocTaBuTh OLEHKY MaTepuanbHON LIeNOCTHOCTH, KOTopas He MOXeT
6bITb B HacTosILLee BpeMsi JOCTUrHYTa HUKAKUMWU UHBIMU CpeacTBamm.

8.3.11.5 maBHoe npenmylectBo CT cOCTOMT B TOM, 4TO OH 6€3 paspyLleHUs NpeAoCTaBAeT KONMHYECTBEHHbIE
JaHHble BA3KOCTU (T. €. MIOTHOCTb W pasMepbl) Ha M306paKeHNAX TOHKUX NomnepeyHbIX pa3pesoB Yeped npeamer. M3-aa
OTCYTCTBMWSA CTPYKTYPHOrO LUyMa OT AeTar BHe TOHKOW NiocKoCTh ocMoTpa M3obpaxeHUs HaMHOro fervye MHTeEpPnpeTUpo-
BaTb, YeM YCOBHbIE pe3ynbraThbl PaguonorMyeckoro nccregoBaHus.

MpuMmedaHue 7 — JIMHeHEIR MaccoBbIN KOIPPULUMEHT 3aTyxaHWA Takke HECET 3HEPreTUYecKyo 3aBUCK-
MOCTb, KOTOpas ABNAETCA PYHKUMER MaTepuarnibHON KOMNO3NLUMKU. 3Ta 0CoBEHHOCTb MOXET UMW HE MOXET (B 3aBUCUMO-
CTW OT MaTepuanos W 3HEPrUN UCMOMb3YEMbIX PEHTTEHOBCKUX MyYeit) 6biTb Bonee BaXHOW, YeM OCHOBHas 3aBUCUMOCTb
NAOTHOCTU. B HekoTopbIX cryyasx a1oT apdekT MoxeT ObiTb BpeAHBIM, MAaCKMPYs pasHOCTW MIIOTHOCTU B KOMMBIOTEPHOW
Tomorpadouu; B Apyrux cryyasx OH MOXeT UCMofb30BaThCs, YTOObl cNocobCcTBOBATL YBENWYEHMWIO KOHTPAcTa Mexay pas-
NWYHBIMKU MaTepuanamm nogobHol NNoTHOCTM.

8.3.12 OrpaHuyeHus n nHTepdepeHLmm

8.3.12.1 Kak 1 B paguorpadum, 1 pagmockonmm, BO3MOXKHO CaMblii GOMbLLOK BOMPOC NP MPUMEHEHUN PEHTTEHOB-
ckoro CT B OTHOLUEHUW K KOMMO3UTHLIM MaTepuanamM v KOMMIEKTYIoWMUM — 3TO JOCTUXKEHWe J0CTaTOMHOro KoHTpacTa
MeXAY HW3KOATOMHBIMWU MOACTPYKTYpaMu coeguHeHns (HanpuMep, MaTtpuua, Cnow, TOHKUMe MNacTuHKK). B To Bpemsa Kak
noflyYyeHne JOCTaToOMHOro KOHTpacTa ABnsAeTca bonee TpygHbIM 4na cucTem CT, 6asnpyeMblX Ha NiOCKOW NaHenu, sTo He
aBnsaetca npobnemoii gnsa cuctemel CT BBICOKOro AMHAaMUYECKOrO JuanasoHa.

8.3.12.2 Kak un B cnyyae ¢ noboit mogansHocThto, y CT ecTb cBou orpaHuyeHusd. Camoe dyHAamMeHTanbHoe To,
YTo 0BbEKTEl UCCrefoBaHNA JOKHEl BbITb OCTaTOMHO HeBoNbLUIOro pasMmepa, KOTopbld ByAeT NpucnocobneH cMcTeMon
obpaboTkn obopygosaHusa CT, AOCTYNHOro Nonb3oBaTento, U paguoMeTpuyYeckuM napameTpam PeHTreHOBCKUX fyyen,
Mcnorb3yeMblX 3TON KOHKPETHOW cucTemol. [anee, anropuTMbl BOCCTaHOBMEHUSA KOHHeKTUKYTa TpebytoT, 4Tobbl NomHble
180 cTeneHel faHHbIX 66K cobpaHbl CKaHWPYIOLWMM yCTpoiicTBoM. OBLeKT NpegMeTa UK ero Npo3pavHoCTb OrpaHuym-
BatoT 06beM AaHHbIX, KOTOPLIA MOXET BbIThb YUYTEH B HEKOTOPLIX Criydasix. B To BpeMsi Kak eCTb MeTOofbl KOMMNEHCUPOBaHUSA
HeMNosHbIX AaHHbIX, KOTOpble BOCTIPOWM3BOASAT Nogfatonuecs quarHocTuke W3obpaKeHns, NonyyeHHble n3obpaxeHuns ss-
NSAOTCA B NIOOOM criydae MeHee NpefnodTUTenbHelMKU M306paxeHUsAM OT NoMHbIX HABopoB AaHHbIX.

8.3.12.3 [pyroi noTeHUnankbHbIii HeaocTaTok ¢ oTobpaxeHnem CT — BO3MOXHOCTb Hanu4ua apTedakToB B AaH-
HbIX. B faHHOM cnyvae apTedhakt — 4Tto-nnbo B n306paxeHun, YTO TOHHO He OTpaxaeT UCTMHHOE CTPOEHUe Nccneayemo-
ro obbekra. [TocKoMbKy OHW HepearbHbl, apTedakTbl OrpaHNYMBaKT CNOCOBHOCTL NoMb3oBaTeNs KOMMYECTBEHHO U3BIeYb
JaHHble 0 MaccoBbIX KO3 uLMeHTaxX 3aTyxaHus, NOTHOCTU, pasMepHble UK ApYyrue gaHHble n3obpaxeHus. [MosTomy,
Kak ¢ Nnoboi TEXHWKON, Nonb3oBaTeNb AOMMKEH YYUMTHCHA NPU3HaBaTh U BblTb B COCTOAHUM OTOPOCUTL 06LLMe apTedaKkTbl
cyObekTUBHO. HekoTopble apTedakTbl U30BpaxeHns MOXHO MOHWU3WUTE UMW YCTPaHWTb C YNy4lleHneM NPaKkTUKA UCMosb-
3oBaHuA CT; gpyrue sABNAKOTCA HegocTaTkamMmu MeTogonorun. MNMprmMepsl NocrneaHero BkoYatoT B cebsi paccesHHoe U3ny-
YeHWe U ANEeKTPOHHLIA LWYM, nonockl Kpas v addekTel napunansHoro obbema. HekoTopble apTedakTel cogepxar u To, 1
Lpyroe. Xopoluii npumep — aptedakT fedekTa, KOTOpLIA NOSBUIICA BBMAY NydeBoro pasbpoca (KOTopblil MOXET BbiTh B
3HaYMTENbHOW CTEMEHMU YCTPaHeH), a Takke OTHOCUTENBHO MHOMOXPOMaTUYHOCTU PEHTIEHOBCKOro NoToKa (KOTopbIiA ABMS-
€TCH MPUCYLLMM UCMONb30BaHWIO MCTOYHWKOB TOPMO3HOMO U3MyyeHus). MpuMeHUMble apTedakTbl A8 KOMAO3UTHBIX CO-
ef1HeHWn, ocobeHHO GoMnbLUMX pasMepoB (Kak onacTu BeHTUnsATopa), 1 cnocobel MUHUMW3UPOBaHWUSA apTedakToB NyTem
ncnorb3oBaHWs 6onblUel NPOEKUWIA, UM UCMOMb30BaHNUA Pa3NUYHbIX KOHPUIypaLM CKaHMPOBAHUS, UMK C MPUMEHEHNEM
OontocoB 3feck He obcyxaatoTes.

8.4 Ucnonb3oBaHWe CCbINOYHON NUTepaTypbl

8.4.1 ObLee

8.4.1.1 CnepytoT TpeboBaHuAM pykoBoacTBa E1441 ana wm3ydeHus obOLlero onucaHus pPeHTreHOBCKOMo MC-
cnegoBaHusa CT (Bkntodaa obcyxgeHue TeopeTudeckoro Gasmca otobpaxeHus B CT), cucTeMHble ocobeHHocTn CT
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(NpocTpaHCcTBEHHOE pa3pelleHne, CTaTUCTUYECKUIA LYM, SKCMOHATLI), roccapuii TEpMUHOB, KOTOPbIE UMEKT 3HaYeHus,
yHukaneHble gna CT. [NoTeHuWanbHble NoNbL3OBATENM W NOKyNaTenu, Tak Xe Kak onbiTHele uHenekTopel CT, HalgyT ans
cebs B anpektuBe E1441 nonesHblil ICTOMHUK MHGOPMaLMK Ans Toro, YTobel onpeaenuts npurogHocTe CT ans ocobeH-
HbIX 3aad 3KCNepTU3bl, ONPeAenuUTbL CUCTEMHble paboyne xapaktepucTukn CT B HOBbIX CUTyauusx U Ans paspaboTku u
npeanucaHns HoBbIX NpoLefyp CKaHWPOBaHWS.

8.4.1.2 CrnepytoT TpeboBaHuAM pykoBogTBa E1670, copepxalliMM OCHOBHBIE SKCMIyaTalMOHHbIE XapaKTepuCcTUKK
Ha KoMMbloTepHYto ToMorpadmto (CT), cucteMHble TpeboBaHusA/cneyudUKkaLm UNu ycTaHaBnusaoLwmmM obLLy o TEpMUHO-
noruto, 4Tobbl BBECTU MOKyNaTensa W NocTasLUMKa B npoLecc cuctemHoro otbopa CT.

8.4.2 O6opypoBaHue CT U MHCTpyMeHTapuii

8.4.2.1 CnepgytoT TpeboBaHuAM pykoBoacTBa E1441 u npaktuke E1570 ona uayyeHns TUNOB KPYMHBIX KOMMOHEHTOB
CUCTEMBI, CYLLECTBYIOLLMX B COBPEMEHHbIX cucTeMax CT.

8.4.2.2 CnepytoT TpeboBaHMAM pykoBogcTBa E1441 ans onMcaHa COBPEMEHHLIX CUCTEMHBIX KPYMHBLIX KOMMOHEH-
ToB cuctembl CT (fNly4eBble UCTOMHUKU, MOHW3ALMOHHBLIE W FIOMUHECLEHTHBIE AETEKTOPEl, MEXaHUYECKOe CKaHupyloLLee
obopyaoBaHNe, BbIYUCIIUTENBHBIE CUCTEMEI, MHTEpdelickl onepaTopa, oTobpaxeHne n obpaboTka nsobpaxeHus).

8.4.3 Kanunbposka CT u cTraHgapTusayms

8.4.3.1 CnegytoT TpeboBaHuaM pykoBoacTea E1441 anda npoBepku sKkcnnyaTtalumoHHbIX napametpoB CT, uHTepnpe-
Taumu pesynesratoB CT.

8.4.3.2 3HakomdATcA ¢ npakTukon E1570 anda usyyeHus TpeboBaHuii no obecnedeHnto HafeXHOCTU U KadyecTBa M30-
6paxeHunit CT BHe 3aBUCUMOCTY OT 3anfiaHWpoBaHHbIX KannbpoBKkK, cTaHAapTU3aLUMK, UCMOSb30BaHUSA STANOHOB MaTepu-
anoe unu ocmotpa. ObecneyeHne HaZEXHOCTU M KaYeCcTBa TakKe OCYLLECTBIAETCA MyTeEM OCYLLECTBNEHUS OQHOPOAHBIX
npoueayp No cuctemMHol KoHdurypayum CT, ycTaHOBKe, ONTUMU3ALIMK U N3MEPEHUIO paboumnx XapaKTepUCTUK.

8.4.3.3 CnepytoT TpeboBaHMAM MeTofda ucnbiTaHuii E1695, onpefendaiolwMm NpoCcTpaHCTBEHHOE paspeLleHne U
KOHTPacTHYIO YyBCTBUTENLHOCTE B PEHTTEHOBCKOM U3MyYeHUWM U M300paxeHun KoMnbtoTepHol Tomorpadum (CT). Us-
MepeHUe NPOCTPaHCTBEHHOrO paspeLleHns BbIBOAUTCA U3 aHanmaa nsobpaxeHuns ocTpoThl Kpas Aucka. KoHTpacTHoe n3-
MepeHue YyBCTBUTENBHOCTW BEIBOAUTCA M3 @Hanmaa M3obpaxeHus CTaTUCTUYECKOro LWyMa B LieHTpe gucka. OToT MeTog
UCMbITaHUA MOXET TaKkKe UCMOMb30BaThCH, YTOOEl OLEHUTE ApYrhe 3KCniyaTauMoHHble napaMeTpbl, Takue Kak cpegHe-
YacTOTHOE NOBEILLEHUE 3epHa BOCCTAHOBMNEHMWS, NPUCYTCTBUE (UK OTCYTCTBUE) NEePEKPECTHON CBA3MN geTekTopa, rpybas
BblbopKa NpefcTaBNeHN U 3aXUM HemaTepuaneHbIX (T. . oTpuuaTensHelx) Homepos CT.

8.4.3.4 CnepnytoT TpeboBaHusaM MeTofa ucnoitaHnii E1935 ansa kanubposku nnotHocTu cuctem CT 1 gns ucnons-
30BaHWsA 3TOW MHOPMaLMK ANS M3MEPEHNSA MaTepuarnbHOro yaensHoro Beca no nsobpaxernusam CT.

8.5 Pasmep u macca

8.5.1 PasmMep. KpoMe Macchl 1 mMaTepuarnbsHOro coctaBa caMblii OCHOBHOW NapameTp — pa3mep obpasua. Onpe-
LensaoT MakcMMarbHYIO BbICOTY U AMaMeTp UchbiTyeMmoro obpasLa, KoTopblii MOXeT BbiTb uccrnegoBaH Ha cucteme CT,
obonoyky skcnepTusbl obopyaoBaHusa. Paamep u macca GyayT onpefensTb TUM MeXaHWYeCKOW MofcucTeMbl, KoTopas
6yaeT Heobxoguma, 4Tobbl NepemecTUTb obpa3el OTHOCUTENLHO Nyya (obpasel, BpallaeMblil UM NepeBefeHHbIR oT-
HOCMUTENbBHO CTaLMOHapHOro Niyya U UCTOYHMKA) UMK NepeMeCcTUThb Syd OTHOCUTENBHO obpa3sLa (MCTOMHUK Slyda U cucTema
JeTekTOopa, BpallaeMas BOKpyr obpasua). Hanpumep, coBcem gpyras MmexaHudeckas nogcucrema bygeT gomkHa nogaep-
XMBaTb U TOYHO NepemellaTb OoMbLUON, TSXenbIA obpaseL, Mo CPaBHEHUIO C MerkuM W HebonbLUMM 06pa3sLioM. To4Ho Tak
e NorucTuka u KpenneHune 60nbLUOro Yicna ogMHakoBbix 06pasLoB OygyT OTNMYaTbCs OT TaKOBbIX B OTHOLLEHWW O4HOMo
obpasla. bonblune obpasLibl B 3aBUCMMOCTU OT MaTepuasibHoro coctasa BoobLle B BonbLUueil cTeneHn ocnabaT nyd, Ko-
Topblii ByAeT, B CBOIO oYepefb, onpefensaTe TUM Ny4eBOro MCTOMHMKA U AETEKTOPOB, HEOBXOAUMbBIX AN UCCIIe0BaHMS.

8.5.2 B KauecTBe MeTpOSorM4eckoro MHCTpymeHTa 6onblnHeTBO cuctem CT obecnednsaroT pasfnoxeHne nukcena
npumepHo 1:1000 (Tak kak B HacToswee BpeMs 1024 x 1024 n3obpaxeHns — HopMa), U METPONOrM4eckne anropuT-
Mbl MOTYT 4acTo U3MepPSATb pasMepbl C MPUeMIIEeMON TOYHOCTBIO BHU3 K aMMnnTyge nognvkcena. Ansa manelix npegmMeToB
(MeHbLUe YeMm 4 floliMa B AuameTpe) aTo cocTaBnseT npubnuautensHo 0,1 mm (o1 0,003 go 0,005 aroitma) ¢ Tpemsa curma-
mu. Ons 6onblunx NpegMeToB COOTBETCTBYOLLMIA NoKasaTtenb 6yaeT nponopunoHansHo Gonblue.

MpumedaHue 8—B HacToswWee BpeMA JOCTYMHLI CUCTEMBI C A€MeHTaMu TpexmepHoro pasnoxerus 0,01 mMm.

8.5.3 MaKcumarbHas BblcOTa U JUaMeTp UCMbITaTenbHOro obpasua, KOTopbll MOXET ObITb UCCNEA0BaH Ha cUcCTeEMe
CT, onpegenstoT o60noyky uccnegosarHuns obopygosaHus. Bec npegmeTta n ntobble cBA3aHHbIE KpenneHWs JomKHbl BbITb
B Mpegenax BO3MOXHOCTeW cucTembl. HanpuMep, coBceM pyras MexaHndeckas cuctema byaeT nogaepuBaTb U TOYHO
nepemeLlaTts 6ONbLUOW, TAXENLIA UCMbITaTeNbHbLIA 0BpaseL, No CcpaBHEHWIO C HeBONbLUMM U NerkuM. TOYHO Tak Xe foru-
CTUKa W KpenneHwe Ansa obpaboTku 6onbLIOro konmyecTBa 06pa3LoB Mo CPABHEHUIO C O4HUM 0BpasLoM.

8.6 Be3onacHOCTb U PUCKMU

8.6.1 Mpoueaypsl skcrnepTuabl CT AOMKHLI ObITb BLIMOMHEHE! Npu cobntofeHnn ycnoBuii 6esonacHocTu, YToObI
nepcoHarn He MOABepPrcs M3NyyYeHWIo B f03aX, NPeBbILaloWKUX paspellueHHble KOMNaHWel, ropofoM, rocyqapcTsoM Uu
HalWoHanbHEIM 3aKOHOAaTENbCTBOM. Bee pucku u pernameHTsl 6e3onacHoi paboTel, KOTOpble NPUMEHSOTCH, AOMKHbI
6bITb UAESHTUDULMPOBAHBI, BKITIOYAsA:

8.6.1.1 HopMbl heflepansHoro npaea,;

8.6.1.2 NlocyaapcTBeHHbIe/MeCTHBIE NOCTaHOBEHNS,

8.6.1.3 MecTHbI€;

8.6.1.4 KoHTponb nepcoHana,
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8.6.1.5 PacnonoxeHune cTona ¢ 3axBaTamu;

8.6.1.6 ObnacTb 3Bakyauuu.

8.6.2 [inA pononHuTeNsHOW nHpopMaLummn, UMELOLLER OTHOLLEHWE K pagnaLuoHHON 6e3onacHOCTN M puckam, CBsi-
3aHHbBIM C UCMOMb30BAHUEM PEHTTEHOBCKOro obopyaoBaHus, cM. nyHKT 10.2.8.

8.7 KanubpoBKa u ctaHpaptusauus

8.7.1 OkcnnyaTtauWoHHbIe NapameTpbl cucTeM McnbiTaHuiA CT AormkHbl BbITh onpefeneHbl U peryrnspHO KOHTPO-
nnpoBaTkCs, YTOBLI rapaHTUpoBaTh LOCTOBEPHbIE pe3ynkraThl. Jlydlwasn oueHka cUCTEMHbIX paboymx xapaktepuctuk CT
MOXeT ObITb BbINOMIHEHA Ha paboTaloLlel cucTeMe ¢ UCNonNb3oBaHMEM UCNbITyeMoro obpasla B dakTuieckux pabounx
YCroBUSIX.

8.7.2 MeToAMKMN U3MEPEHUsI CUCTEMHBIX pabovnx XapakTepuUCTUK AOMKHbI OblTb CTaHAapTU3UPOBaHbl Tak, YToobl
KpUTepun namMepeHns paboumnx xapakTepucTK Mormmn BblTb C FOTOBHOCTBIO AYONMpOBaHbl B YKadaHHbIX MHTepBanax. Cu-
CTeMHble paboyune xapakrepucTukn akcnepTusbl CT JOMKHEl OLEHWBATLCS B JOCTATOMHO YacThIX MHTEpBaax no cornaco-
BaHMIO C MOCTaBLUMKOM W Mornb3oBaTenem obopygosanus CT, 4ToObl MUHMMW3WPOBaTL BO3MOXHOCTb U3MEHEHUS paboyumnx
XapaKTepuUCTUK C TEYEHUEM BPEMEHM.

8.7.3 KonunyecTBeHHOE M3MepeHWe MPOCTPaHCTBEHHOIO paspeLleHuns], PasfoXeHUa curHana Lwyma, KOHTPacTHOM
YYBCTBUTENBHOCTW, KOHTPACTHLIE AeTanbHble KpuBble LOMKHbI ObiTh OCYLLIECTBMEHbl B COOTBETCTBUWN C PYKOBOLCTBOM
E1570.

8.7.4 Kanubposka nnotHoctn cuctem CT ¢ ncrnonb3oBaHWEM LUCKOB MaTepuarnoB € 3aknagHeiMu obpaslamu us-
BECTHOro COCTaBa W MIIOTHOCTU JOMMKHA ObITh BLIMONIHEHA B COOTBETCTBUM C METOAOM UCMbITaHUiA E1935. B3selueHHbIe
cpeaHve BenuuuHbl CT U3BECTHLIX CTaHAApTOB OMNPEAENATCA Ha OCHOBE aHanmaa M3obpaxeHus, a nx NuHelHsle Mac-
coBble kK03 PULMEHTEI 3aTyXaHUsA ONPefensarTca NyTeM YMHOXEHUS UX B3BELLUEHHON MaTepuarnbHOW MNOTHOCTW Ha KX
M3BECTHbIe MaccoBble KoapdnLNeHTLI 3aTyxaHusA. KanmbpoBka NAOTHOCTU BLINOMHSETCS C MPUMEHEHWEM NUHERHON pe-
rpeccum K faHHeiM. [locne KanubpoBKM NMUHERHBIA KOS PULMEHT 3aTyXaHUa HEM3BECTHOrO JENUCTBUA Ha U300paxeHun
MOXeET BbITb U3MEpPEH OT onpefeneHns ero cpefHei BenuunHbl CT. Ero NnoTHOCTE MOXET Torda ObiTh M3BMeYeHa U3 ero
MaccoBOro KoapduLUMeHTa 3aTyxaHWsa N1 O4HOW U3 XapakTepUCTUK.

8.8 JranoHbl MaTepuanoB

8.8.1 NamepeHna pabounx xapakTepUCTWUK BNUSIOT Ha UCMOMb30BaHWe MOZenupyemMoro KomMnosuTHoro obpasua
(Tarke ucnbiTaTeNbHbIA haHTOM), UMetoLLero hakTuyeckne U Mogenupyemble 0coOBeHHOCTEN, KOTopble AOMKHbI ObIThb
JoCcTOBEepPHO 06HapyxeHbl U M3aMepeHbl. McnbiTatenbHelii haHToM MOXET BbITh pa3paboTaH, YTobkbl 06ecneynTs JOCTOBEP-
HOCTb BbISIBIeHUs BO3MoxHocTel cuctembl CT. TecToBble paHTOMHbIE KaTeropuu, B HacTosiLLee BpeMS UCMoMb3yeMble
B CT, 1 mogenupyemMble ocobeHHOCTU, KoTopble ByayT oTob6paxeHbl, MOryT BbITh KiaccudULUpoBaHbl B COOTBETCTBUN C
Tabnnueit 1 pykoogctea E1570.
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[0 npocBeyn-
BaHMs.

Ona Henpe-
pbIBHOMO
n3obpaxeHns
Unmn n3o-
OpaxeHus B
LOBUXEHUN
npouecca
WK NpoBEpPKU
Npon3Boa-
CTBEHHON
AWHAW.
ObecneunBa-
€T onepaTue-
HYI0 NPOBEpKY
pa3MepoB U
BHYTPEHHeW
KoHurypa-
L1 KOM-
NO3UTHBIX
MaTepuanos
¥ KOMMOHEH-
TOB.

C nomMolsto
peHTreHo-
CKOMWM B
pesynerarte
NpPUMeHeHMs
MaHUMynaLUWia
MOXHO npe-
[OCTaBUTb B
TpexMepHOM
npocTpaH-
cTBe UHdop-
maumto 06
NCKaXeHUsIX,
JedpekTax n
HeCnMoLHOo-
CTHX BHYTpU
KOMMO3UTHOro
MaTepuana
UK KOMMo-
HeHTa

B TPEXMEPHOM NpoCTpaH-
CTBE KaK C MOMOLLbIO
CTaTUYeCKUX, TaK U fuHa-
MUYECKUX PEHTTEHOCKOMU-
YeCcKMX CUCTEM.

MmetoTcs kak cucTeMbl ¢
PYYHBIM ypaBrneHueM, Tak
¥ aBTOMaTU3NpPOBaHHbIE.

B cuctemax yganeHHo-

ro NpocMoTpa BMeCTO
peHTreHorpammel UCMonb-
3YHOTCS YyBCTBUTENbHASA

K PEHTTEHOBCKUM Iy4am
nepegatoLas TeneBn3nNoH-
Had TpyOKa u BUaeokame-
pa Cc ycunuTteneM peHTtre-
HOBCKOrO U3MyYeHUs unm
DDA B pexuvMe peanbHoro
BPEMeHW, cBA3aHHas

C KOMMbIOTEPOM W/UMK
BWAEOMOHUTOP, KOTOpPbIE
npeobpasyroT PeHTreHoB-
CKWe JTyYM B SMEKTPOHbI,
YTO NO3BOSIAET MIHOBEHHO
BbIBECTU M306paxeHne

Ha 9KpaH Tenesusopa unu
MOHWUTOP KOMMblOTEpA.

Mo cpaBHEeHWIO C peHTre-
HOBCKWM U306paxeHunem

C NMOMOLLbIO YKa3aHHbIX
BbllLe CMCTEM AOCTUraeTcs
Gonee BbICOKas cTeneHb
APKOCTH.

B cuctemax npsimoro
NpPOCMOTpa BMECTO PEHT-
reHorpammel B PeHTreHo-
rpacuyeckux cuctemax
peHTreHoBCkoe n3obpa-
XeHue BbIBOAMTCA Ha
ryopecLeHTHbIA 3KpaH K
paccMmaTpuBaeTcs KOCBEH-
HO C MOMOLLbIO 3epKarna
UMK 3alWMUTHOrO OKHa AN
npeaoTBpaLleHns NpsmMoro
BO34EeWCTBUSA Ha rMasa
BPEAHOro U3nyvyeHns

GpakeHua npouecca
WM NPOM3BOACTBEH-
HOW fMHUN).

MoxHO nony4uTb Nno-
CTOSIHHYO LidbpoByto
unu cotorpaduye-
CKY0 3aMuncChb.
3HauuTensHo bonee
HW3KWe aKkcnnyaTa-
LMOHHbIE pacxogbl,
YeM Mpu BeIMOSTHEHUN
peHTreHorpaduu ¢
TOYKM 3peHns noTpa-
YEHHOro BPEMEHMH,
paboyeit cunbl 1
MaTepuanos. Hanpu-
Mep, He BO3HUKaKT
3aTpathl Ha 0bpaboT-
KY peHTreHorpaMmbl.
Mo3BonsieT Habnto-
JaTento HaxoauTLCA
BHe 30HbI AeWCTBUSA
OMacHOoro U3nyyeHus.
PeHTreHockonus
MMeeT npeumMyLlecTsa
Haf peHTreHorpadguei
No XapakTepucTike
HECUMMETPUYHbBIX
UCnbITYyeMbIX MaTe-
pvanos, NOCKOMNbKY
no3BonseT oTobpa-
XaTb B TPEXMEPHOM
NpocTpaHcTBe, Korga
ncnonb3yerca Mexa-
HW4ecKoe ABMXKeHNe
06beKTOB MO OTHOLLe-
HWIO K MYYKy peHTre-
HOBCKUX Ny4Yei.
KomnbloTepHble
aBTOMaTU3NpOBaHHbLIe
CUCTEMbl MOTYT BKIHO-
YyaTb NporpamMmHoe
obecneyeHue, No3so-
nsoLee aBToMaTnye-
CKW pacrnosHaBsaThb je-
eKTbl U NpUHUMaTL/
OTKIMOHATb peLUeHus,
KoTophble AOSKHbI
OblTb cAenaHsbl

pelaroLias cnocobHoCTb
cucTeMm, paboTaroLmnx B
pexvme peanbHOro BpeMeHHu,
XyXe, YeM Ta, koTopas fo-
CTUraeTcs Npyu Ncnonb3osa-
HWW peHTreHorpadum.
HabntogaeTtca TeHgeHUus,
YTO peHTreHoCKonuyeckne
cucTeMebl sBnstoTcs 6onee
cneyuanusnupoBaHHbIMK 1
MeHee yHuBepcalibHbIMK,
YeM Te, KOTOpble UCMOMb3Y-
FOTCA B peHTreHorpaduu.
[nsa peHTreHOCKOMMYeCKUX 1
SNEKTPOHHbIX CUCTEM BU3Ya-
nusauum TpebyeTcsa gonon-
HWTenbHOE AoporocTosiLiee
obopynoBaHue.

HepocTaTok HenpepLIBHOWM
3anucu, Kak npasumno, co-
CTOUT B NoTepe feTannsa-
umu, ecnu obopyaoBaHue

He NpuobpeTeHo BMecTe C
KOMMbIOTEPOM, NOTOMY YTO
OHa cAenaHa Ha BTOPUYHOM
HocuTene (HanpumMep, Ha
BWAEOKacceTe Unu Ha oto-
rpacoun).

B aAvuHamn4ecknx cuctemax
Mo CpaBHEHWIO CO CTaTu4e-
CKMMU cucTemaMmn TpebyeTtcs
6onee BLICOKWUIA YpOBEHb
PEHTreHOBCKOro NnoToka Ans
BbIpaboTku nogxogsLlero
nsobpaxenus. Kpome Toro,
TpebyroTCs KOHTPOIb pacces-
HWSA 1 TLaTenbHas LeHTPoB-
Ka UCTOMYHUMKA.

B aAvuHamn4ecknx cuctemax
TpeboBaHus pagnaLMoHHOro
KOHTPONS, JOMNOMHUTENbHbIE
TpeboBaHUs K aKpaHUpo-
BaHMWto U NpuobpeTeHne
YCTPOICTB NO NO3WULUOHWUPO-
BaHMIO UCMbITYEMOro obbekTa
0bbl4HO MpKBOAAT K Bonee
BbICOKWM 3aTparaM Ha OCHOB-
Hoe obopyaoBaHue

MpumeHeHne MpwHUKMN gencTBrUS MpenmMyLyecTsa HepgocTtaTtku [aHHble oTyeTOB
LLinpoko ®duanyeckne NpUHUUMEI, MonyyeHue peHTreHo- | He MoxeT ncnonb3oBaThes B | MOXHO Nony4ynTb
MCNOMb3YKT | Nexallue B OCHOBE PEeHT- | rpaduyeckmx n3o- pexumMme peanbHOro BpeMeHn |3anucu anutenbs-
ANs 6bICTPOro | FeHOCKOMUU W PEHTTE- GpaKeHU B pexmnme | C UCMbITYEMBIMW MaTepua- HOro XxpaHeHusa ¢
cKaHupoBa- Horpaduu, ofMHaKOBbI. peanbHOro BpeMeHn [ namu, KoTopble ABNATCSA NMOMOLLIbH KUHO-
HWSA 06bekToB | OfHaKo peHTreHocKkonusl | Uiy GnuskoM K peasb- | TONCTBIMK UMK CIIMLLKOM CbeMKH, BUAeo-
¢ rpySeimu OTNINYaeTCcA TEM, YTO OHa [ HOMY BPeMeEHW. NNOTHLIMKU M3-3a Ype3mMep- 3anucu unu
BHYTPEHHUMW | MPOBOAUTCH B peXxmMe BoamoxHo nonyye- Horo ocnabneHus nyyka. OTAENbHbIX POTO-
HeoAHOPOA- | pearnbHOro BpeMeHW UNK | HUE HeNpepbIBHOMO CoefiMHeHWe € KOMMBIOTEPOM | KagpoB.

HOCTAMM unu | 6rinakom K pearibHOMy n306paxeHns unu Ha OCHOBe UHTerpaLuu no- CucteMbl yganeH-

paspelBamMK, |BpEMEHU, a He B pexnMe | n3obpaxeHud B 3BONAET YNYYLUUTb Ka4e€CTBO | HOro nNpocMmoTpa —
Hanpumep, peHTreHorpaMmmbl. MOXHO | ABMXEHUU (XOPOLLO n3obpaxxeHus. 3KpaH Tenesunsopa

NpoBOAUTCA | MOMNYYUTb MHOPMaLUIO noaxoAuT ANs U30- UyBCTBUTENLHOCTL U pas- W MOHUTOP

KOMMbloTepa no-
3BOSISAOT NPOBO-
OWTb yAaneHHbIN
NpPOCMOoTP.
MocToAHHbIE 3a-
MMCKU Ha BTOPUYHOM
HocuTene (Ha-
npuMep, KecTKOM
JUCKe KOMMbIOTepa,
BUEeOKacceTe, B
ne4aTHOM BUAe
unu B Buae poto-
rpacun).
dakTnyeckme He-
O4HOPOAHOCTU UK
HECMOLWHOCTH
nsobpaxaroTcs, Kak
npaBwno, B HaTy-
panbHyIo BEMUYUHY.
HeBoamoxHo onpe-
LenuTb rmyouHy
HEOAHOPOLHOCTM
unu paspelisa 6e3
JOMNOMTHUTENBHOIO
PEHTreHOBCKOro
obcreaoBaHus

CO BCEX CTOPOH.
MybuHy o6beEMHbIX
HeoAHopogHOoCTe
¥ HecnoLHOCTEN
MOXHO onpegenuTb
no undppoBbIM U30-
GpaxeHWAM nocne
KanubpoBKu.

B cucremax nps-
MOro NpocMoTpa
peHTreHoBCKoe
nsobpaxkeHue BbI-
BoAMTCA Ha drnyo-
PeCUeHTHEIA 3KpaH
¥ paccMartpusa-
€TCH KOCBEHHO C
NOMOLLbIO 3epKana
Unn 3aWuUTHOro
OKHa Ans npegoT-
BpaLleHns npsimMoro
BO3/1€ACTBNA Ha
rnasa BpegHoro
U3nyYeHus
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Tabnunya 10— KpaTkoe onucaHue LM poBoii peHTreHorpadumn ¢ NpUMeHeHNEM LM POBOIA LETEKTOPHOW peLLETKM

criefyemoro npenapara,
TakKe MCnonb3yeTcs Ans
BbICTPOro ckaHMpoBaHUS
npenaparoB C BHYTPeH-
HUMU gedbekTamu unu
paspbiBamMu.
ObecneunBaet one-
paTWBHYO NPOBEPKY
pa3MepoB 1 BHYTPEHHE
KOHUrypaLmm kKomno-
3UTHbBIX MaTep1arnos u
KOMMOHEHTOB.

C nomoLLpblo cucTemsl
DR B pesynkrate npu-
MEHEeHUst MaHUNynAUmi
MOXHO MpejocTaBUTb B
TpexXMepHOM NpocTpaH-
cTBe MHdopMaLuio 06
UCKaxeHusx, Jedek-
Tax W HeCMOLWHOCTAX
BHYTPY KOMNO3UTHOIO
MaTepuana unm Komno-
HeHTa.

MoxeT 06HapyXuUTb oco-
GeHHOCTW NOBEPXHOCTH
¥ HEOJHOPOAHOCTU

n/unu BUAEOMOHUTOP, KOTOpPbLIE
npeobpasytoT peHTreHoBCKNe
1Y4U B SrEKTPOHbI, YTO NMO3BONAET
MFHOBEHHO BbIBECTU U30bpaxeHue
Ha aKpaH TeneBM3opa Ui MOHK-
Top KoMmnbtoTepa. o cpaBHeHMIO
C PEHTreHOBCKUM M30bpaxeHnem
C NMOMOLLbIO YKa3aHHbIX BhllLe
cucTeM gocTuraetcs 6onee BbICO-
Kas cTeneHb APKOCTW U KOHTpacT-
HOCTW.

DDA 3axBaTbIBaeT peHTreHoBCKNe
1y4¥ € MOMOLLBIO CUMHTUNNATOPA,
KOTOPLIN reHepupyeT BUAUMLIRA
CBET, a 3aTeM BbISBMSET 3TOT CBET
€ MOoMOLLbI POTOUAHON MaTpULbI.
doTonaHaa MaTpuLla KBaHTyeT
curHan gnsa xpaHeHua Ha MK n
oToBpaxeHWs Ha MOHUTOPE KOM-
netoTepa.

DR nmeeT 6ornee HU3koe npo-
CTPaHCTBEHHOE paspeLleHne, Yem
peHTreHorpaMmma, OfHaKo MOXHO
MCnomnb3oBaTh CNocobkl yBenu-
YeHus, Korga TpebyeTca Gonee
BbICOKO€ paspelleHne

MOXHO MOMYy4nUTb
npakTU4ecKkn B
pexuMe peanb-
HOro BpeMeHM.
N3obpaxeHus
MOXHO XpaHWUTb
Ha MK ¢ no-
MOLLbIO 3TOW
TEXHOMOruM
MOXHO MOMYy4nUTb
OY€eHb BLICOKWIA
YpPOBEHb OTHOLLE-
HUS «CUrHanm —
wymy». BnonHe
JocTuxuMa
KOHTpacTHas 4yB-
CTBUTENbHOCTb
MeHee 0,1 %

MNpumeHeHne MpuHLUMN AencTBMA MpeunmyLecTa HepocTtatku HaHHble oTyeTOB
WMcnoneaytoT ans obHa- ®dunanyeckne NpuHUMNLL, Nexawime | PenTreHorpadun- | Habnioga- | O6wwme ceege-
PY>X€HUS NognoBepx- B ocHoBe cuctem DR, peHTreHo- Yeckue n3obpa- €TCA TeH- HUS:

HOCTHbLIX HEOAHOPOA- CKOMUK U peHTreHorpadum, noxo- | XKeHUa MOXHO AeHums, Otobpaxatotcs
HOCTEN UNu HecnnoL- XU Ha npuHumnel cuctem DR. DR YBUAETL ObICTPO YTO CU- dakTnyeckune
HOCTEN, TakuX Kak coyeTaeT B cebe nNpeumMyLlecTsa (MeHee 15 ¢) ctembl DR | HeogHOpPO4HOCTH
TPeLUHBI, MTHOPOAHbIE CUCTEM PEHTIEHOCKOMUN U PEHT- nocrie okoH4a- ABNAOTCA WNn HECTIOLLIHO-
MaTepuansl, BKIIOYEHWs, | reHorpadmu: gnarHoctuka 6e3 HUS 3KCMo3nLuK Gonee CTU, BHYTpPEHHASA
NMOpPUCTOCTU, CMELLIEHNA UCMONbL30BaHNA PEHTTEHOrPaMMbl | peHTreHOBCKOro cneuyu- CTpyKTYypa/reome-
BOSTOKOH, OTCYTCTBMHE NpaKkTU4eCKN B peXUMe peansHoro | nanydeHus. anusupo- Tpudeckue, napa-
COefIMHEHNA N [pyrux BPEMEHW C TakUM reoMeTpuye- MoXHO nony4nTb | BaHHBIMK METPbI, BHYTPEH-
LedeKToB B [1BYX- UIK CKUM W KOHTPacTHbEIM paspelleHn- | usobpaxxeHus c N MeHee HWe/BHelLHne
TpEXMEpPHBIX NPOEKUUSAX. | eM, KaK Y peHTreHorpaMMmel, Urm BbICOKUM YPOB- YHUBEp- NoBpeXAeHNs 1
DDA paboTaeT nyulLue, Jaxe nyywe. MoxHo nonyynTs HeM OTHOLLEHUS caneHbIMKY, | M3MEHYNBOCTL
YeM peHTreHorpadus, UHGOpMaLMIo B TPEXMEPHOM «CUrHan — WwymM» | 4Yem Te, NPOn3BOACTBEH-
npu NpUMEHeHWK, Tpe- NPOCTPaHCTBE C MPOCMOTPOM He- ¢ 6onbLuMm KoTopble HOro npouecca;
GytoLem Manoi fo3abl/ CKONbKWNX U30BpaxeHui, a Takke AVHaMUYECKUM ucnone- pasmep MOXHO
6eicTporo otbopa 0b6- MOXHO ucnone3oBaTe DDA kak LvanasoHom 3ylOTCA B oTperynupoBars
pasLoB, koraa TpebyeTca | YacTb KOMMNbIOTEPHOI ToMorpadgu- | 3a ogHo DDA- PeHTreHo- | Ha KOMMbloTepe ¢
BblCOKas nporyckHas YeCKON CUCTEMBI. CYUTLIBaHKE. rpacuu. NMOMOLLIbIO Karnu-
cnocobHOCTb, U B Uccre- | MMetoTes kak CUCTEMbI € PyYHBIM OTHowweHune Ons cu- 6poBKY.
foBaHusx 3D, Bkntovasn yrpasneHneMm, Tak u aBToMaTu3n- | «curHan — ctem DR Mo3sonaeT onpe-
KT (cMm. pasgen 8). poBaHHbIE. LLYM» MOXHO Tpebyetcs | penuTb rmybuHy
Wcnonbayetes ans B cuctemax yganeHHoro npo- 3HaYUTENBLHO L OnomnHm- HEOHOPOAHOCTH
obHapyeHus fedeKToB | cMOTpa BMECTO PeHTreHorpammel YBENUYNUTL NMyTeM | TenbHoe WNn HECTIOLLIHO-
B TPEXMEPHbIX NPOoeK- UCMONL3YITCA YyBCTBUTENLHASA ycpeLHeHUs Joporo- CTU C MOMOLLEI0
Luax, KoTopble pacno- K peHTreHOBCKUM NyYaM nepe- pe3yneraToB cTosiLee BTOpOro (Jo-
NOXeHbl B HanpasfneHWn | Aarolias TeneBU3noHHas Tpybka HecKonbkux uso- | obopyao- MONHUTENBLHOrO)
najaroLLlero n3ny4eHus, | v Buaeokamepa c ycunuTenem 6paxeHunit Ha MK, | BaHue PEHTreHOBCKOro
TOSMLLMHE KOTOPLIX CO- PEHTrEeHOBCKOro N3Ny4YeHuns unu PeHTreHo- CHUMKa.
ctaBnset 0,5 % vnu DDA B pexume pearnbHoro Bpeme- | rpadgpudeckune MoxHo nonyy4uTs
GonblUe OT TOMWMHBLI UC- | HU, CBA3@HHAsA C KOMMbIOTEPOM, n3obpaxeHuns 3anvcu Jonro-

CPOYHOro XpaHe-
HWS Ha KOMMaKT-
avck n DVD.
N3obpaxeHus
npocMatpusa-
FOTCH U AOMMKHbI
npocMaTpuBaTh-
€Sl NpY BLICOKON
KOHTpacTHO-

CTW, BbICOKOM
paspelleHunm u
CUIBHOW ApKOCTU
MoHuTopa TFT
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OA.9
9. icnbiTaHUe Ha yTeuky

9.1 CcbinoyHaa nuteparypa

9.1.1 CraHgaptbl ASTM:2

E427 MNpakTuku 4na UCcnbiTaHUA Ha YTeYKWU, UCMONb3yA yKasaTernb YTEe4YKM ¢ UCMOoNb3oBaHUeM ranoreHa (LenovHom
WOHHBLIA aunog)

E432 dnpekTusa ans otbopa MeToAa TECTUPOBAHWSA YTEYKM

E493 MeTog ucnblTaHWI Ha YTEYKY € UCMOMb30BaHUEM Macc-CnekTpoMeTpa

JaTynk yTeukn B pexunme obpaTHOro TeCTUpOBaHUA

E498 MeTog ucnblTaHWI Ha YTEYKY € UCMOMb30BaHUEM Macc-CnekTpoMeTpa

JaTunK yTeukn unm 3oHg-aHanu3aTop BblAENA0LWErocs raza B pexvmMe W30TOMHOMo aHanuaaTopa

E499 MeTog ucnblTaHWI Ha YTEYKY € UCMOMb30BaHUEM Macc-CnekTpoMeTpa

JaTumk yTeukn B pexumMe geTekropa

E515 MeToa ucnelTaHWiA Ha yTeuKy ¢ UCNOMb3oBaHUEM MeToAa Ny3blpeHns

E1002 MeToa UCnbITaHUIA Ha YTeYKY C UCNOSb30BaHWEM aKyCTUYECKUX YNBTPa3ByKOBLIX YacToT

E1003 MeTog vcnblTaHWiA ANA rUapoCTaTUHECKOro UCMBITaHUA Ha YTeUKy

E1066 MeToa KONOMETPUYECKOrO UCMbITaHNA aMMUaKoM Ha yTeuKy

E1603 MeTtof ucnbITaHWn Anst U3MEPEHUS YTEYKU € UCMOMb3oBaHUEM Macc-CNeKTpoOMETpa B KadyecTBe JaTtduka
onpeferneHns BblgensatoLLerocs rasa B pexume Hacagku

E2024 MeTog ucnbiTaHUi 4ng aTMocdepHbIX yTeuek aTdnka yTeuku Ha OCHOBE TeMnMonpoBOAHOCTH

9.1.2 CnpaBOYHUKM U CTaHAAPTbI NO BOEHHbIM Bonpocam:6

MIL-L-25567D CoctaB ansa obHapyKeHUs YTeYKU, KUCITOPOAHBIE CUCTEMbI

9.1.3 PykoBoacTBO AMepUKaAHCKOro UMHCTUTYTa no craHpgapram (ASNT):3

McnblTanne Ha yTeuky, o6beM 1, pyKOBOACTBO MO HepaspyLlaroLeMy UCMblTaHuo

9.3.7 BaxHO pasnuyatb YyBCTBUTENBHOCTb MHCTPYMEHTA, UCNoNb3yeMoro, YTobbl U3MepUThb YTEUKY, U YYBCTBUTENb-
HOCTb UCMbITAaTENbHOW CUCTEMBI, UCMOMb3YSA WHCTPYMEHT. YyBCTBUTENBHOCTE PasfuyHbIX UCMbITaTeNlbHbIX CUCTEM pas-
nWYHa, HanpuMep, No KPUTEPUIO UCNONB3OBAHMWS yKa3aTens gaTyuka yTeqkn Macc-CnekTpoMeTpa, 0bblYHO MakcumarneHas
4yBCTBUTENBHOCTL cocTarnseT 4,5 x 10-15 monb/c (10710 cm3/c), korma npoLenypbl 3aTparMBaloT U3MepeHUe YCTaHOBMB-
LUEACA CKOPOCTM YyTeYKN rasa.

3Ta YyBCTBUTENLHOCTE MOXET BbITh yBenuyeHa Ao 4,5 x 1019 monk/c (1014 cranaapt cm3/c), nossonsAs yTeuke
HaKonuTbCHA Npexae, Yem OyfeT npoBeAeHO M3MepeHue yTedkn. HaobopoT, ecnu ucnbiTaTenbHas cuctemMa UCnonbayeT
yKasaTenb faTynka yTeuku Macc-CrekTpoMeTpa B peXume 30HAa JeTeKTopa, YyBCTBUTENLHOCTE MOXET BbiTh oT 102 o
104 — MeHbLLe, YeM Y Macc-CrneKTPOMeTpa HenocpPeCTBEHHO.

9.3.8 Jlokanuaayuns yTe4dkn ¢ UCrnonb3oBaHWeM TPacCUPYHOLWKX ra3oB, TakUX Kak refuii, MoXeT nogpasgensaTscs Ha
MCnornb3oBaHWe 30HA4A TPaCCUPYIOLLEro rasa u pexuma 3oHga geTektopa. PexxuM 30Hfa TpaccupyroLlero rasa Mcnonb3y-
eTcH, Korga UcnelTyemblil obpasel U3BfieveH 1 TpaccupytoLwuii ra3 npubeiBaeT U3 30HAA, PACMONOXEHHOro BHe obpasua.
Pexum 30HAa geTekTopa MCMOMb3yeTcs, Korga UCTbITyeMblil obpasel, repMeTU3npyeTcs ¢ TPacCUMpyHoLMM rasoM 1 Ucnbl-
TaHWe NpoBoAWTCH Npu atMocdepHoM AasneHnn. OBbIMHO TeXHUKa 30HAa Tpaccupyolero rasa 6onee 6eicTpa, NOTOMY
YTO ras JocCTUraeT geTekTopa Ha 6onee BbICOKOW KOHLUEHTpaLuuu, HeCMOTps Ha Ntobble TekyLme addeKThl, KoTopble Npo-
MCXOJAT C 30HAOM JeTeKTopa, KOTophlii 0BHapyKUBaeT NepBbIA TPACCUPYIOLLMIA CHapsA4, KOTOPLIA Ype3BbldaiHO pa3bas-
neH aTtMocdepHbIMK razamu. B pexxuMe 3o0HAa AeTekTopa MOXET UCMONb3oBaTbCA Gonee BLICOKMIA Nepenad AaBneHui
Yepes CUCTEMY, U NO3TOMY MOTYT BbITb HallfeHbl yTeukn Bornee Manoi NpoBogMMocTH. B ncnonsaosaHum noboro pexuma
BaXHO, YTOObI fTOKanu3aums yTeuku bbina npeanpuHsaTa ToNbKO Nocne Toro, Kak NpucyTCTBUE YTeYkM Bbino MpoBepeHo.

9.3.11 B To BpeMs kak bonee pacnpocTpaHeHo NPUHUMATL U OTKIIOHATb KPUTEPUU yKa3aHHOW BENWYWHbBI ANS MaKCK-
MasibHOW AOMYCTUMOIN CKOPOCTU YTEYKWU UMK ANS LEnoi CMCTeMbl, UNW 418 eAUHCTBEHHOW YTeYKWU, MOXET Takke UCnosb-
30BaTbCA YCTAHOBKa MO MPUHLMNY «rO4eH — He FrOAeH», Hanpumep, Kak onpefeneHo Metogom ucneitaHuii E515 metog
ny3blpeHus.

9.4 Vcnonb3oBaHWe CCbLINIOYHOW NUTEpaTypbl

9.4.1 Cnepytot TpeboBaHusam pykoBoacTBa E432 ans nomowm B oT6ope MeToga UCMbITAHUSA Ha repMETUYHOCTL B
33aBMCMMOCTM OT TUNa obbekTa, KOTOpbIA BygeT npoBepeH, U UHPOPMaLMK (M3MepeHUe CKOPOCTM YTEYKU WNu onpeje-
neHue nokanusayun ytedkun). CooTBETCTBYIOLLME METOAbl UCTLITAHUS Ha FepMETUYHOCTE YNOPSA404MBalOTCA B NOPsSAKe
yBenuynBaroLleics HyBCTBUTENBHOCTM.

9.4.2 MHorouncrneHHble MeTofbl UCMbITAHUA Ha repMETUYHOCTL BbinKn padpaboTaHbl, YToObl 0BHapYXWUTb, Nokanu-
30BaTb W/WNU U3MEPUTb yTedkn. BoMbLUMHCTBO, HO He BCe MeTOfbl, KOTOpble pacCMaTpuUBaloTCH B JaHHOM PYKOBOACTBE,
MMeIOT COOTBETCTBYIOLLME MpakTukaM AMepuKaHcKoro obLiecTBa NO UCMbITAHUIO MaTepuanoB MeTogbl UCMbITaHWA nnu
AnpekTuBbl. OCHOBHbIE METOALI UCMBITAHUS HA FrepMETUYHOCTD!

9.4.2.1 WcnbiTaHne nysbipeHWeM Ha yTeudky. CnegytoT TpeboBaHusam meToga ucnbitaHuii E515 ons npoueayp no
oBHapY>XEHUIO U PacMoNOXEHWIO YTeYeK MeTOAO0M My3blPeHNUsA B CUTyaLuK, Korga KonM4ecTBEHHOE U3MepeHWe Henpak-
TWYHO. HopManbHbI NpeAen YyBCTBUTENLHOCTY ANS 3TOr0 MeToAa venbitannid 4,5 x 1010 monk/c (105 em3/c). Paccma-
TpuBaroTca ABa Metoga: (1) UMMEPCUOHHBIA MeTo U (2) METOoA XWAKOCTHOrO onpejeneHns.

9.4.2.2 VcnblTaHWe Ha yTedKy XMMUYECKUM MPOHUKaloWmMM BellecTBoM. CregytoT TpeboBaHusAM MeTofa ucnblTa-
HWin E1066 ans ucnbitaHus yTedku 6onbLlnX ogHO- U ABYCTEHHbIX pe3epByapoB, COCYA0B NOA AaBfEHUEM U BaKyyMHbIX
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COCY[ 0B, NaMUHWPOBAHHbIX, BEIPOBHEHHBLIX UMW C ABOWHON OOMOTKOW, MCMOMb3ys aMMWUaK U KOMTOPUMETPUYECKUA METOA.
OTOT MeTOA MOXET MCMOMb30BaThCHA HA KOHTEWHepaxX co CBapHbIMMW, MOLOrHAHHBIMU UM NaMUHUPOBAHHBIMU CEKLMAMM,
KoTopble MOTyT ObITb YNMOTHEHbI HA KOHL@X UMM MEXAY UX BHELUHUMW W BHYTPEHHUMMW CTEHKaMK U KOTopble pa3pabaTkiBa-
HOTCA ANA BHYTpeHHero Aasnenund 34,5 kMa (5 gHM) unu 6onee. Xota meTog ucnbitaHnii E1066 paspaboTaH npexae Bcero
NS KOMMOHEHTOB, KOTOpPbIE, NO CYLLUECTBY, cogepxaTt unu OyayT cogepxaTb aMMuak (6onbLIoro TOHHaxa Afs CUcTem
OXNaXeHNUa cuCTeMbl XpaHeEHNUS yg06peHWs), METOL MOXET UCMONb30BaTLCH, YTOOLI MPOBEPUTE KPUTUYHBIE pasaenbl Uin
KOHTelHepbl, KoTopble ByAyT copepxaTb S40BUTbIE UMK B3pbIBYATLIE rasbl UK XWAKOCTM, UMK B Ka4eCTBE 3KCTpecc-MeTo-
fa ANS ucnbiTaHus Apyrux KoHTelHepoB. OCHOBHbLIE MPOLEAYPbI ONUCLIBAOTCA Ha TUNe UCCnefoBaHusa. OTu npouedypel
LOMXKHbI BbITh OrpaHnyeHbl nokanunaaLmei yTedku 4,5 x 1012 monb/c (1077 cm3/c) unn Gonblue. HeT HUKaKOH NPUMEHUMOIA
npakTukn AMepukaHckoro obLlecTBa No UCMbITaHUIO MaTepuanos, METOA0B UCMbITAHWIA WNU AUPEKTUB ANS UCNbITaHWA
YTEYKN XMMUYECKUM MPOHWKAIOLWMM BELLECTBOM C UCMOMb30BaHNEM APYrMX razaoobpasHbiX TpaccupyoLmx BeLLecTs, Ta-
KMX KaK ABYOKUCb yrnepoaa.

9.4.2.3 VicnbiTaHne Ha yTeuKy rasom ranoreHa. Criefytor TpeboBaHusm pykoBogcTBa E427 ans ucnbITaHnus v noka-
AN3aLMN MCTOYHUKOB rasa, MPoTeKaroLLero co ckopocTbio 2,2 x 10714 Monb/c (5 x 10719 em3/c), ¢ ucnonbsoBannem aaTunka
yTeYKW rafnioreHa (Lieno4YHol MOHHLIA Anog). McnblTaHne MOXeT OblTe NPOBEAEHO Ha MoBGOM YCTPONCTBE MU KOMMOHEHTE,
B KOTOPOM MOXeT ObiTb co3faH nepenaj AaBfneHWs TPacCUPYIOLLEro rasa rafioreHa u Ha KoTopom obnacTb ¢ npegno-
NOXWUTENBHON YTEYKON AOCTYMNHa ANS 30HLWPOBaHWUA C AATYMKOM yTeukW ranoreHa. OnucaHo nATb MeTogos: (1) npsamoe
nccnegoBaHue 6e3 CyLLEeCTBEHHOro 3arpsA3sHeHNUs ranoreHoM atMocdepsl, (2) NpsAMoe uccrefoBaHWe C CyLLEeCTBEHHLIM
3arpsAsHeHWeM rarnoreHom aTmocaeptl, (3) UcnbliTaHWe 3aBecoi, (4) ncnelTaHWe BO3AYLLHON 3aBeCcoi U (5) UcnblTaHWe Ha-
KOM/eHMWS BbICOKON YyBCTBUTENBHOCTU.

9.4.2.4 TnpgpocTaTnyeckoe UcnbiTaHWe Ha yTeuky. CneaytoT TpeboBaHuaM MeToda ucnbitaHuii E1003 ans Toro,
YTOobbl NPOBEPUTL KOMMNOHEHTEl Ha YTEYKWU MyTEM UX BHYTPEHHEW repMeTu3aummn ¢ XXUAKOCTbIo. 3TOT METo4 UCMbITaHUN
MOXET MCNONb30BaTbCA Ha KOHTelHepax, KoTopble MOryT BbITb YMNOTHEHBI HA KOHLAX U KoTopele pa3pabaTbiBatoTcs Ans
BHYTpPeHHero gaeneHns. OCHOBHble NpoLEAYypPbl OCHOBaHbI Ha TUMe MPOBOAMMOro UCTbITaHUS. Takue npoueaypbl 4OrmKHbI
BLITb OrpaHUIeHbl 0BHapyXKeHeM yKasaHnit yTeuku 4,5 x 102 monb/c (104 ecm3/c) nnu Gonblue.

9.4.2.5 MaccoBas noteps U nageHue gaeneHnsn. OTCYTCTBYIOT NPUMEHUMbIE YTBEPXKAEHHbIE CTaHAapTHbIE NPaKTy-
Kn AMepurKaHckoro obLecTBa Nno UCMbITaHUIO MaTepranos, METOALI UCMBITAHWIA UK AUPEKTUBSI.

9.4.2.6 UcnbiTaHue Ha yTe4uKky Macc-crnekTpoMeTpoM. CyLecTBYIOT NATb METOA40B UCMBITaHUA AMepUKkaHckoro o6-
LLiecTBa MO UCNBITAHUIO MaTepuanos, @ UMEHHO:

(1) CrnepytoT TpeboBaHuAM MeToAa uchbiTaHui E493 (pexum 30HAa TpaccupyroLLEero BellecTBa) ANA Npoueayp
Mo OMNPeAEreHNI0 YTEYKN Yepes CTEHKN OrpaxaeHuid, KOTopble MOryT GblTb YNMOTHEHb! O UCMLITAHMA Ha yTedky. B npo-
LeAypbl BKIOYEHbl 0BHapyKeHUe YTeYKW renins Macc-CrnekTPOMETPOM U pasfindHble CTemneHW YyBCTBUTENBHOCTU B 3a-
BMCUMMOCTH OT BHYTPeHHero obbema, MpOYHOCTN OrpaXAeHUs, BpeMeHH, JOCTYMNHOro ANs NOATOTOBKA KPUTEpUS, Xapak-
TepucTUK copbLum MaTepuana orpaxgeHus B OTHoOLeHUK renus. [Nocne Toro Kak ucnbiTyemelil obpasel, 6611 NOABEPrHYT
repmMeTu3auun c refiveM, ero pasMeLLalT B BaKyyMHOW Kamepe, W BbIXOLHOW CUrHar, NonyyeHHblid oT gatyuka yTeyku
Macc-crniekTpomeTpa (MSLD). B o6Lyeit npakTvke npeaensl YyBcTBUTENbHOCTH OT 4,5 x 10714 fo 4,5 x 10710 monb/c (10°°
no 107 em3/c npu 0 °C) ANs renus, XoTs STU Npeenbl MOryT BbiTb M3MEeHeHbl Ha HECKOMbKO AECHTKOB B NtoBOM Hanpas-
NIeHUn Npu HekoTopbIx 0bcToATenbecTBax. OnUckIBaOTCA ABa MeTofa: UcTbiTaHue 6omBapLpoBKOR U NcnbITaHWe npea-
BapuTeNbHbIM 3anonHeHneM.

(2) Cnegytor TpeboBaHusaM MeToda WchbiTaHuii E498 (pexum 30HAa Tpaccupylollero BellecTBa) AnA 4dyB-
CTBUTENbHbIX MPOLEAyp Mo Mpoueaypam MCMbITaHUA U NIoKanu3auun UCTOYHWKOB ra3a, MpOTeKaroWwero co CKOPOCTbIo
4,5 x 10714 monb/c (109 cm3/c) nn Gonblue ¢ MCMOMNb30BaHMEM [aTYMKa YTEUKN Macc-CNeKTPOMETPa UMK aHanusaTopa
OCTaTOMHOrO rasa. McnblTaHne MoXeT ObITb NPOBEAEHO Ha JS1loO0M 00beKTe, KOTOPLIA MOXET ObiTb U3BNEYEH U Ha ApYroi
CTOPOHE KOTOPOro MOryT GbiTe NPUMEHEHbI FenuiA Unu Apyroi ras Tpaccupytowero AencTeus. MicneiTyeMblil obpasely gon-
eH BbITb yeToiume Kk Aasnenuto 0,1 Ma (npubnuantensHo 107 Topp).

MpumevaHne — Ob6pa3ybl, KOTOpble MOTYT ObITb M3BMEYEHbl U MOABEPrHYTHI Pa3yMHOMY UCMbITaTENIbHOMY
[aBreHuno B MpUeMneMblili 0TPE30K BPEMEHM, AOKHbI OblTb YACTBIMUA U CYXUMMW U He NPEeBbILIaTh HECKOMBKUX KyBUYecKmnx
¢yToB B 06beMe. UTOGLI NpoBEepUTE BoMnblUMe 06beMbl UNU «TPSA3HLIE» KOMMOHEHTLI, UCNONbL3YyHWTe BCNoMoraTenkbHbie Ba-
KYYMHEIE HAcoChl, UMetoLLMe BorbLUYHo eMKOCTb, YeM ucnosneayemble B MSLD, KoTopble MoryT ucnonbsoBatbesd ¢ MSLD.
UyBCTBUTENBHOCTE UCNBITAHWSA Ha FePMETUYHOCTL MPU TaKWX YCIIOBUAX CHU3UTCA.

(3) Cnepytor TpeboBaHMAM MeTofa McnbiTaHniA E499 ana npoueayp No UCMbITAHWIO U NoKanu3aumn UCTOMHUKOB
rasa, NpoTeKaroLLero co ckopocThio 4,5 x 10-13 monb/c (108 cm3/c npw 0 °C) ansa renus. MeToabl UCTbITaHUA, NpoLUTU-
poBaHHble B MeTodax UcnblTaHnin E499, oTnnyaroTea oT NpoUUTUpOBaHHLIX B MeTofax ucneltaHnin E493, E498 n E1603 B
TOM, YTO BbiTEKaoLlas CTOpoHa UchbITyeMoro obpasua A4oCTynHa ANs aTMOCEPHOro uccrnefoBaHws ¢ NpobooT6opHLIM
3oHgoMm MSLD. U npsiMoli 30HA, M MeTOoAbl TECTUPOBAHWUSA HAKOMNMEHWUS OMUCLIBAIOTCH 34eCh Xe.

(4) Cnepytot TpeboBaHuAM MeToAa ucnbiTaHnini E1603 (koxyx) ANsA YyBCTBMTENBHLIX NpoLeayp No npoleaypam no
NCMBITAHWIO U NOKaNM3aLmMn CTOYHWKOB rasa, MpoTeKaloLero co ckopocThio 4,5 x 10-14 monk/c (1079 cm3/c) unm Gonble,
C MCMonb3oBaHMeM AaTyuKa YTeYKW Macc-CreKTPOMETpa MMM aHanu3atop OCTaTodMHOro rasa. McneltaHwe MoxeT ObITb
npoBeAeHO Ha MoboM 06beKTe, KOTOPbIA MOXET OblTb U3BNEYEH U Ha APYrol CTOPOHE KOTOPOro MOryT BbITb MPUMEHEHbI
renuin unm Apyroi ras TpaccupyloLlero 4eicTeus. Menbityembli obpasel fomkeH ObiTb ycToinumnB K gasneHuto 0,1 Ma
(npubnuautensHo 1073 Topp).
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(5) Cneaytor TpeboBaHuaM MeTofa ucnbiTaHuini E2024 ana npouenyp no obHapyXeHWo UCTOYMHUKOB rasa, npo-
TeKalolero co ckopocThio 4,5 x 1070 monblc (1074 em3/c) nnu Gonblue. KpuTepun MoryT BbiTb NpoBeaeHbl Ha Noboil
ncnblTyeMblidl obpaseLl, KOTOPbIA MOXET repMeTU3NPOBaTLCH C TPACCUPYIOLLMM ra3oM, KOTOPLIA MOXET ObiTb 0BHapyxeH
[ EeTeKTOpOM YA enbHON TennonpoBogHOCTU. McnbiTaTenbHas YyBCTBUTENBHOCTL OyAeT 3HaYUTENBHO pasnuyarbes B 3a-
BMCMMOCTW OT UCMOMb3yeMoro Tpaccupyollero rasa. CkaHupoBaHue (HOMWHarnbHasi YyBCTBUTENbHOCTL) U HaKonseHwe
(BbICOKasA YyBCTBUTEMNbBHOCTbL) — MeToAbl, Nyylle nogxogsiime Ans UCMbITaHUA Ha YyTe4YKy 0ObeKTOB CIIOXKHON hopMEl Npu
MCMOSb30BaHWM ONUCaHHLIX MPOLIEAYP.

9.4.2.7 NcnblTaHne TennonpoBogHocThio. CnepytoT TpeboBaHuaM meTopa ucneitaHuii E2024 nns npouegyp no
0BHaPYKEHNIO UCTOMHMKOB ra3a, MPpoTeKaroLero co ckopocTbio 4,5 x 109 monb/c (104 em3/c) unu Gonblue. KpuTepun
MoryT BbiTb NpoBefeHbl Ha 6o ncnbliTyeMblil 06paseL, KOTOPLIA MOXET repMeTU3MPOBATLCH C TPACCHUPYIOLLIMM FrasomM,
KOTOpbI MOXET ObiTb 0B6HapyeH AETEKTOPOM YA eNbHOW TennonpoBogHOCTU. VcnbiTaTensHasa YyBCTBUTENBHOCTL OyaeT
3HAYMTENbHO pasnNM4aTbcs B 3aBMCUMOCTH OT UCMONb3YEeMOro TpaccupyoLLero rasa.

9.4.2.8 YnkTpa3ByKoBoe UCNbITaHWe Ha yTedky. CriegytoT TpeboBaHuAM MeTofa ucnbitaHuin E1002 ansa npoueayp
Mo fiokanu3auumn n/unn oLeHke pasmMepa ra3oBoi yTeuku B aTMocdepy ¢ Ucrnofib3oBaHWeM 60pTOBOI yNsTPa3BYKOBOMN TeX-
HUKK (yNeTpasByKoBOW NepeBog). B obLel npakTuke MHCTPYMeHTHI knacca | 1 knacca |l ncnone3yoTes ¢ MUHUMaNbHEIMU
onpeaenseMbiM1 KosthdULMeHTaMu yTeukn 8,7 x 107 1o 6,7 x 108 monb/c (1,5 x 102 k1,5 x 101 em3/c npu 0 °C). OnucaHbl
ABa MeTofa: (1) Nnokanusauuio yTeykn 1 oLeHKy yTeuku foBogaT Ao Tpebyemoro pasmepa B obpasuax npu UchnbITaHuu,
B X04e koToporo obpasel, MOXeT BbiTb repMeTU3MPOBaH, U (2) Nnokanusauus ytedkn B obpasLax, He cnocobHbIX K rep-
MeTWU3aLun, Ho cnocobHbIX K BBELEHWIO YNETPa3BYKOBOrO TOHa B UCMbITaTeNbHyto obnacTb 415 BO3OENCTBUS B KadecTse
YrBTPa3ByKOBOro UCTOYHWKA Creja yTeuku.

9.5.1 McnbiTyeMble o6pasLybl Npu UCNBITaHUK Ha yTe4Ky Nonazator B iBe kateropuu: (1) OTKpbIThIE YCTAHOBKU, KOTO-
pble JOCTYMHbI HA ABYX CTOPOHaX, W (2) yNNOTHEHHbIE YCTaHOBKW, KOTOPbIE JOCTYMHEI C 04HON CTOPOHbI. CocyAbl BbICOKO-
ro gaBneHus ¢ 0BMOTKOW BONTIOKHOM OTHECEHbI K MOCMefHel KaTeropumu.

9.5.2 VcnblTyeMble 06pasubl, Y KOTOPLIX AMAMETP U ANUHA HE OYeHb OTNNYaIoTCA (Takne Kak KOMMO3UTHbIE pesep-
Byapbl), MOryT BbITb NPOBEPEHbl Ha YA 0BNETBOPUTENBHOM YPOBHE NyTem AobaBrieHns rasa Tpaccupyrowero AelcTBus.
OpHako Korga npoBepseTcs cucteMa € AAWHHLIMU UMW OrPaHUYeHHBIMU FrEOMETPUYECKUMIN KOHUrypaLmamu, bonbluee
paBHOMEePHOe pacnpocTpaHeHWe TpaccupyoLlero rasa dygeT JOCTUrHYTO NyTeM NEPBOro M3BMEYEHNUST HECKOMNBKWUX TOPP, U
3aTeM 3anofiHeHne ucnbiTaTeNbHbIM ra3oMm. MNocnegHuii AomKkeH BbiTb NpeABapUTENbHO NepeMeLlaH, eCiii OH He COCTOUT
100 % TpaccupytoLLero rasa.

9.5.3 B cnyyae MasbIx BHYTPEHHUX 0O6BEeMOB UK BoMbLUNX yTedeK JOMmKHEl BbITb caenaHbl Nonpaeku 4N BbINO-
HEHWA UCMBITaHWA Ha YyTe4Ky HeMeAlIeHHO MNocne 3anofHeHuUs (Cocys, 3anofiHEHHbIR rasoM TpaccupyoLero JeicTens u
3arepMeTU3MPOBaHHEIA), repMeTu3alnmn (Cocya, repMeTU3NpyemMblil C rasaoM TPaccupyroLero 4eAcTBUA U YNIOTHEHHbINA)
1 6ombapAaupPOBKK (YNIOTHEHHBIA COCYA BLICOKOrO AaBrieHWUs, NOABEPrHyTLIA BO3AEACTBUIO Nog repMeTusaumen rasa
TpaccupytoLero AeNCTBUS CHapYW — B 0BHapyXeHHOW yTeuke); UM HeobXo4uMO NpUMeEHeHWe AOMONTHUTENBHOMO Me-
Toga ucnbelTaHWii Ans 6onblUKX YTeYeK, HanpuMep, UCTbiITaHWe Ny3bipeHneM unu 6oMGapapoBKa XKUAKOCTLIO U Nocneso-
BaTeNbHOE U3MEHEeHWe Beca.

9.5.4 HeT HMKaKMX orpaHuyeHuid pasmepa gns atMocdepHOro NpssMoro oGHapy»KeHUs yTe4KM renns nog gasneHnem
30HAOM (HanpuMep, cM. MeToAbl UCTbITaHuii E499 meTofoB ncnbiTaHnil A). [Ana yacTeil Jo HECKONbKUX Kybudyeckux me-
TpoB B 06beMe WU BOMbLUNX CIIOXKHBIX KOMMNOHEHTOB MOIYT ObITh BbINOMHEHE aTMOCdEePHLIE UCNBITAaHWSA Ha CKOMMEHUS
noa AaeneHuwem (Hanpumep, cM. MeToAbl UcnbliTaHuil E499 meTogoB ncneiTaHuin b).

9.6.3 Ipybble MeToAbl UCMLITAHUSA HA FEPMETUYHOCTb, Takne Kak rmapocTaTM4eckoe ucnbiTaHne, MeTogdbl M3MeHe-
HWSA Macchl U JaBreHus], a TakKe yrbsTpasByKoBOE UCMbITaHNe, HeLOCTaTOuYHO YYBCTBUTENbHBI 4718 UCNBITAHWUSA Ha yTeYKn
[N KOHTPOMS Ka4ecTBa KOHTENHePOB, UCMNONb3yeMbIX ANS XPaHEeHWs S40BUTHIX UK B3pbIBYATHIX KUAKOCTEN M rasos.

9.8 OTanoHkel MaTepuanos

9.8.1 He npumeHseTcs.

OA.10

10.1 HopMaTuBHbIE cChINKK

10.1.1 CtaHgapTel ASTM, npuMeHUMbIe K peHTreHorpadum, KOMMbLIOTEPHON peHTreHorpadun, peHTreHOCKONUA 1
UndppoBoi peHTreHorpadgpumn:2

E747 Metog paspaboTku, NpoU3BOACTBA U KnaccudmKkauma matepuana no rpynnaM npoBOSIOYHOMO MHAMKaTopa
KadecTBa usobpaxeHus (IQl), ncnoneayemoro B peHTreHorpacpuu

E1025 MeTtog paspaboTku, NponsBoAcCTBa U knaccudukauus Matepuana no rpynnamM nriacTUHYaToro MHauKaTopa
KavecTBa usobpaxeHus (IQl), ncnonb3yemMoro B peHTreHonorum

E2002 MeTog onpegeneHuna obLueit HEYETKOCTU M30BOpaXeHNs B peHTreHorpadum

10.1.2 CtaHgapTel ASTM, npuMeHUMbIe K peHTreHorpadgum 1 LudpoBon peHTreHorpadgumn:2

E 94 PykoBofACTBO MO PEHTrEHONOMMYECKOMY UCCe]0BaHuIo

E1742 lMNpakTnyeckne ykazaHus no peHTreHorpagmuyeckoMy nccneoBaHuto

E1815 KoHTponbHbIiA MeTog Knaccudukalmm cucTeM peHTreHorpamm Ans npoMbILLNIEHHOW peHTreHorpadum

E1817 MNpakTudeckue ykasaHusa nNo ynpabneHuo Ka4ecTBOM peHTreHorpaduyeckux nccrefoBaHuii ¢ MCnonb3oBa-
HWeM UHAMKaTopa KadecTBa oTobpaxeHus (RQI)

E2007 PykoBoACTBO NO KOMMNLIOTEPHOW peHTreHorpadun [MeToq hoToOUHAYLMPOBaHHON NioMuHecUeHLuun (PSL)]

49



FOCT P 56787—2015

E2033 [lMpakTudeckue ykaszaHus no KOMMbIOTEPHOW peHTreHorpadumn (MeToq hoTOUHAYLUPOBAHHON NIOMUHEC-
LeHuuu)

E2104 MpakTnyeckme ykasaHUs no peHTreHorpauyeckoMy MCCrefoBaHUIo YyCOBEPLUEHCTBOBaHHbLIX MaTepuanos K
KOMMIEKTYIOLWWX AN CaMOETOB U TypOUH

E2445 lMpakTndeckne ykasaHuda no atrectayym U JONrOCPOMHOR cTabunbHOCTU KOMMBIOTEPHLIX peHTreHorpadguye-
CKMX cUCTEM

E2446 lMpakTnyeckme ykaszaHua no knaccudurkaLum KOMneOTEPHOW peHTreHorpaduyeckoin cucTemsl

10.1.3 CraHgaptbl ASTM, npuMeHuUMble K peHTreHorpaduu:2

E1000 PykoBofcTBO NO peHTreHocKonuu

E1255 lMpakTnyeckne ykazaHus no peHTreHOCKonuu

E1411 MNpakTnyeckne ykasaHusa no atrectayun peHTreHorpaduyecknx cuctem

10.1.4 CtaHpgaptel ASTM, npuMeHUMble K LMOpOBOW peHTreHorpadun:2

E2597 lNMpakTnyeckune ykazaHus no Npou3BOACTBEHHLIM XapaKkTepucTukam LU poBoi AeTEKTOPHOW peLUIeTKM

10.1.5 FocypapcTBeHHbIE cTaHAapTLI:6

HBC CnpaBodHuk 114. YcTaHOBKM reHeparnbHOl pagwaunoHHoi 6esonacHocTu. Vicnons3oBaHUe peHTrEHOBCKOro
U3NyYeHUS B HEMEANLIMHCKUX LieNsX 1 3aKkpbITbiX raMMa-uctodHukos go 10 MaB

Pasgen 10. Cog dhefepanbHblx noctaHoBrneHuidi (CFR). YacTb 20. CTaHgapTsl 3alWWThl OT paguaumm

Pasnen 21. Ceog depepankeHbix noctaHoBnenuin (CFR). 1020.40. TpeboBaHusa GesonacHOCTM kabuHeTa peHTre-
HOBCKOW CUCTEMBI

Pasgen 29. Ceog defepanbHblx noctaHoBrneHnii (CFR). 1910.96. VoHuanpytolee nanyydeHue (peHTreHoBCKUe
ny4u, paguoyactoTa u ap.)

10.1.6 CnpaBoYHUKN U cTaHAapTLI:6

MIL-HDBK-728/5A PeHTreHorpadguyeckoe ncnbitaHne

MIL-HDBK-733 VcnelTaHne KOMMNO3UTHLIX MaTepuarnoB MeTogaMu HepaspyLUuaroLLero KOHTpona — peHTreHorpadua

10.1.7 JokyMeHTLl HaunoHanbHoro coseTa no paguayuoHHoi 3awute n metponorum (NCRP)

HKP349 MpoekTpoBaHue CTPYKTYPHBLIX YCTPOWUCTB U OLeHKa AN MegULMHCKOro NPUMEHEHUS 3HEPrUn PeHTreHOB-
CKOro U ramma-manydexusa go 10 MaB

HKP351 PekomeHzaLuun no pa3paboTke pagualmoHHoR BezonacHocTh AN annapaTtypbl ANA YCKOpUTENsa YacTul
ot 0,1 no 100 MaB

HKP391 PekomeHaaLmMmn No orpaHUYeHunto ANA pEHTTEHOBCKUX CLEMOK MOHU3UPYIOLLUX U3MYyYeHWiA

10.1.8 SAE craHpapTbl

SAE ARP-1611 nepecmoTpeHHoe nsgaHue A. KoHTponb KadecTBa npouesyp, KOMMAO3UTHbIE Matepuansl: paguno-
M30TOMHasA PEHTIEHOCKONUSA U peHTreHorpadus

10.1.9 Hopmbl ASME

Hopmbl ASME ans KOTroB U cOCy0B BLICOKOMO faBneHus. Pasgen V. VccnegoBaHue MeTofoM HepaspyLUatoLLero
KOHTpOMs, AoNorHeHne K Hopmam 2476, peHTreHorpadus. cnonb3oBaHne pochopHO peHTreHorpaduyeckoi nnacTuHbl

10.1.10 EBponeiickue cTtaHaapTbl

EN14784-1 ViccnegoBaHne MeTOLOM Hepaspyluatollero KOHTPOMs — NPOMBbILUSIEHHAA KOMMbIOTEPHaa peHTreHo-
rpadus ¢ XxpaHeHneM UHopMaLmMmn Ha PocOpHLIX peHTreHorpadudecknx nnactTuHax. Yactb 1. Knaccudukaumsa cuctem

EN14784-2 ViccnegoBaHne MeTOLOM Hepaspyluatolero KOHTPOMs — NPOMEILSIEHHAsA KOMMNbIOTEPHaa pPeHTreHo-
rpacdus ¢ xpaHeHMeM UHGOpMaLMK Ha ocdhOpHbLIX peHTreHorpaduyecknx nnactuHax. Yacte 2. O6WmMe NpuHUMNLI UC-
NbITAHUIA MeTanINn4ecknx maTtepruanos ¢ NOMOLLBIO PEHTTEHOBCKUX NyYell U ramma-nyyei

EN13068-1 WccnegoBaHue METOLOM Hepaspyllalollero KOHTPOMNSA — pPeHTreHOCKONUYeckoe wuccrefoBaHue.
YacTb 1. KonnyecTBeHHas oLeHKa CBOUCTB BU3yanu3ayuu

EN13068-2 WccnegoBaHue MeTOAOM HepaspallarloLlero KOHTPONA — pPeHTFeHOCKOMUYecKoe uccrefoBaHue.
YacTb 2. MNpoBepka A0ONrOBpeMEHHON CTabUNBHOCTM YCTPOUCTB 06paboTkn nzobpaxkeHui

EN13068-3 WccnegoBaHue METOLOM Hepaspyllalollero KOHTPOMNS — pPeHTreHOCKONUYeckoe uccrefoBaHue.

YacTb 3. ObLwme NpUHLUMMLI PEHTTeHOCKOMMYECKOro UCCNefoBaHnsa MeTanIMyeckux MaTep1arnos ¢ NOMOLLBIO PEHTIeHOB-
CKMX U raMMma-nyyen

10.2.5 Vicnonb3oBaHUe HOPMATUBHbLIX CCbINOK: NpUMeHeHue

10.2.5.1 E94 KoHcynsTauuoHHoe pyKOBOACTBO NO NpefnodTUTeNnbHEIM METoAdaM PEHTreHONornyeckoro ncenegosa-
HUS 1 MPOU3BOSCTBEHHBLIM MeTodaM, CBA3aHHbBIM C peHTreHorpadM4ecKoi 3anucbio Ha NieHKy (T. €. BbIGop HanpsixeHus,
pUNETPOB, MAaCKMPOBKM, 3aLUUTEl OT 06paTHOro paccesiHWs, aKpaHoB, 06paboTKW pesynbLTaToB CheMKM), BLIGOPOM PeHT-
reHorpadu4eckoi nneHkn, obpaboTKol (aBTOMaTU3NPOBAHHOW UMN PYYHOIA), NPOCMOTPOM (Ka4yecTBO M30OpaXeHus, uc-
KaXKeHWe) 1 XpaHeHueM, noghepxaHnem KOHTPOMs 3anucei, U CMCoK MMEIOLLMXCS HOPMAaTMBHbIX CChINTOK, OTHOCALLMXCH
K peHTreHorpaduu. B pykosogctee E2007 onucaHbl OCHOBBI KOMMBIOTEPHOW peHTreHorpadum u ee npuMeHeHue.

10.2.5.2 E1742 PekoMeHAyeMble NpakTU4ECKUE yKa3aHWUs No NPUMEHEHWUIO U KOHTPOSo ANS peHTreHorpadhudecko-
ro Metoga u E2033 MpakTuyeckne ykasaHUsa no KOMMbLIOTEPHON peHTreHorpadun. 3TU NpakTUYecKne yKkazaHusa HanmcaHbl
Takum obpa3oM, YTO OHU MOTYT BbITb yKasaHbl B TEXHONOMMYECKOM YepTexe, TEXHUYeckux TpeboBaHUsaX U 4oroBope.
MoapobHo He onuckIBaeTCA, Kak MCMONb3oBaTk NpoLefypy C NOMOLLbIO YCTPOUCTB ANSA UCCNefoBaHsa METOL0M Hepas-
pyLUatoLLero KOHTPOns, U NOSTOMY HeobXxoguMO AOMOMHUTENBHOE NogpobHoe onucaHwe Npouedypsl B MMCbMEHHOM BUAeE.

10.2.5.3 PekoMeHayeMble npakTuyeckne ykazaHua E1742, E2033, E2445 vnu E2104 no MUHUManbHeIM Tpebo-
BaHWSAM MO NMPUMEHEHWUIO W KOHTPOIO MO peHTreHorpadmyeckomy M CR-meTogy. Hanpumep, npuBefeHbl KOHKPETHbIE
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TpeboBaHus Mo arTecTalum (NepcoHana u ynpaeneHus no ucnbitaHusam), 6esonacHoctu (obnacTu BosgencTus, otona-
6opatopuu, obnacti NpocMoTpa, UCNbITaHWA JONroCPOYHOR cTabunbHOCTH), MaTepruanam (C UCMonb3oBaHUEM NNAcTUHKK
1 6e3 Ucnonb3oBaHWA NNacTUHKK), 060PYAOBaHUIO (MICTOYHUKN U3NYYEHWUS, JepxaTenu MieHKW, aKpaHbl, npubopbl Ans
NpoCcMoTpa NMEeHOK, KNacchl CUCTEMBl MIIEHOK, Kracckl cucteMbl CR, NnoTHOMepb!, BCnoMmoraTeflbHble YCTpOWCTBa Ans
npocMoTpa MNEeHoK), U UHAKUKaTopLl kKadecTBa n3obpaxeHus (1Ql), KoTopble B COBOKYMHOCTW NpefHa3HaveHb! AN KOHTPo-
N5 KavecTBa peHTreHorpaduyecknx 1 LMpoBbIX M306paKeHui.

10.2.5.4 PekxomeHgaumn SAE ARP1611, nepecMoTpeHHoe uzgaHue A Ana npouefypsl UccnefoBaHus MHaAUKaTopa
KOHTPacTHOro BeLLecTBa, KoTopas JoKa3ana CBOo NONe3HOCTb B XapaKTepUCTMKe HEO4HOPOAHOCTEN MU HECTNOLWWHOCTEH
B KOMMO3WTHBIX MaTepuarnax U KOMMNOHeHTaX, KOTopble NMOSABMATCA N0 HEOCTOPOXKHOCTU B pesyssraTe pe3aHus, obpabot-
KW UNK CBEPEeHNs B NPoLiecce U3roToBneHus. Tunbl HEOAHOPOAHOCTEN UMM HECMINOLHOCTER, 0GHapYXeHHBIX C MOMOLLBHO
NpoBeAEeHNUs 3TON NpoLeAypbl: paccnaneaHve, NpopelB (0OLIMHO PacKon Ha BEIXOAHOW CTOPOHE, NPOCBEPIIEHHOE OTBEp-
CTUe WK paspes), MUKPOTPELLMHBI (B TOM YWUCNe pacTpecknBaHWe MaTpuLbl), BelgepruBaHe BorlokHa/CMorbl U paspbiBbl
(paspblB OAHOIO UMK HECKOMbKUX CITOEB).

10.2.5.5 PekomeHgauyun MIL-HDBK-728/5A no obuiemy obcyxaeHN0 OCHOBHLIX MPUHLUMMOB, NexallMx B OCHOBE
PEHTIEHONOrMYeCcKoro UCNblTaHWsA (reHepauus NMPOHUKAOLMX NYYKOB M3YYeHWs, XapaKTepUCTUKK Nydya ocriabneHuns u
MOrNOLEHNs, cMCTeMbl OBHapyXXeHUs), OCHOBHbIX Npouegyp W MeTogos, |Ql, NpUMeHeHWs, PYKOBOLCTB MO MCMOMb30-
BaHWIO MepcoHana (MHXeHepoB-KOHCTPYKTOPOB, TexHonoros, QA-nepcoHana, HK-MHXeHepoB U TEXHMKOB) U BOMPOCOB
6e3onacHocTu.

10.2.5.6 PekoMeHaauun MIL-HDBK-733 no nony4yeHuo MHOpMaLMn 0 PEHTTEHONOMMYeCKUX MeTogax U3ydyeHus
JedeKToB UK HEeCMNOLIHOCTEW B apMUPOBaHHbIX MiiacTMaccax (B TOM YWCNe paccroeHus, BblepriuBaHns BonokHa/pac-
TpeckuBaHWA MaTpuLbl, YAapoB UMW YCTaNOCTHLIX NOBPEXEHWA, NPOU3BOACTBEHHBIX HEO4HOPOAHOCTEN MU HECTIOLL-
HOCTel, Ae3opueHTalnn/pasopreHTaL M BOSTOKHa U U3MEHEHUSI COCTaBa CMOMbl U NOBPEXAEHUS BONTOKHA), METOAbI YNyy-
LUEHUS KOMMbIOTEPHOIO U306paKeHUs (BKNIOYas 3reKTPOHHOE yCUMeHWe SpKoCTU u3obpaxeHus, obpaboTKy curHanos,
yAaneHWe HexenarenbHblX NapaMmeTpoB) U METOA LI UCMONb30BaHUA HeMpo3payHbix 406aBok (Npouedypbl MPONUTKK).

10.2.5.7 Pekomengaummn MIL-HDBK-733 no nony4eHuto nHpopmaLmn 0 MUKPOPEHTFEHOBCKOM M300paXKeHUN TOH-
KOCTEHHbIX 06pa3LoB KOMMNO3UTHEIX MaTepuanos, B TOM YUCe AUCKYCCUM O MeTodax, BO3JeACTBUM U3NyHeHUS HU3KOro
HanpsbkeHus, a Takke ahpekTax OkHa PeHTTeHOBCKON TPpybKu.

10.2.5.8 PekomeHaaummn EN14784-1 no obeyxaeHuto: 1) nnankaropos kadectBa CR (B TOM Yucrie onucaHnsa MHAMKa-
TopoB kadyecTBa CR ans npon3BofCTBEHHbLIX M IKCNITyaTaUWOHHBIX MCMbITaHWiA, NpoLeAypLl Nogayn 3asBoK AN MHAUMKaTopoB
KavectBa CR, 3aTyxaHWe MaTpU4HOro AeTekTopa), 2) npouedyp no KOAWYEeCTBEHHOMY W3MEPEHWUIO NapaMeTpoB kavecTsa
n3obpaxeHusi (B TOM YUCre ONUCaHUS U3MEPEHWUS HOPMAarnn3oBaHHOrO OTHOLLEHWS «CUrHam — LUYM», U3MEPEHUS MUHM-
MarnbHOro BbIBOAa@ NapamMeTpoB UHTEHCMBHOCTU, OMPELENneHnss HEYETKOCTU M APYTUX UCNbITaHUIA) U 3) knaccudukaumm u
WHTepnpeTauun pe3ynsraToB (BKITOYasa onucaHua gnanasoHa knaccudukauum cuctemsl CR v onpegeneHune ckopocty CEN).

10.2.5.9 PekomeHpaumm EN14784-2 no obeyxaeHuto obLymux npasun gnsa npomsiwneHHoro CR ¢ ncnons3oBaHneM
TNIIOMUHECLEHTHBIX peHTreHorpadudeckux nnactuH (IP), B Tom yucne knaccudukauum metoqos CR (MogroToBka NoBepx-
HOCTW, MAEHTUdWKALUMS PEHTTEHOBCKUX CHUMKOB, MapKWpOBKa, NepeKpbiThe SIIOMUHECLEHTHBIX PeHTreHorpaduyeckunx
NacTUH, UHAWKaTOPbEl Ka4ecTBa U300paxeHUs) U pekomeHLyeMble crnocobbl NoyYeHUss KOMNBIOTEPHbLIX PEHTTEHOBCKUX
CHUMKOB (06pasLibl 4118 UCMIbITaHWIA, BEIGOP HAaNPSKEHUS M UCTOYHUKA M3MYYEHNUs, CUCTEMA CKaHUPOBaHWUS JTFOMUHECLIEHT-
HbIX PEHTreHorpadM4ecknx NNacThH U IKpaHOB, CUCTEMHAA HEYETKOCTb M306paXeHNs, BblpaBHMBaHWE fyya, yMeHbLUe-
HWe PacCesHHOro MUaNyYeHWsl, pacCTosHUE OT UCTOYHUMKA A0 06bekTa, MakcuMarnbHas obnacTe e4UHUYHONW CbeMKU, MU-
HWMarbHbIA BLIBOS NapaMeTPOB MHTEHCUBHOCTM, @ TaKKe YCIOBUSA NPOCMOTPa M306paXKeHUA Ha NIIEHKe U Ha MOHWUTOpeE).

10.2.6 Micnonb3oBaHne HOpMaTUBHBLIX CCbINTOK: 060pyAoBaHWe, KOHTPONBHO-U3MepUTENbHBIE MPUBOPLI M MaTepuansl

10.2.6.1 PekoMmeHayeMele pykoBogcTtBa E94 n E2007, npaktukm E1742, E1815, E2033, E2445, E2446 v E2104
n MIL-HDBK-728/5A no nHdopmaumm o peHTreHorpaduyeckux npubopax u obopynosaHum, Hanpumep, obopyaoBaHue
[N 3KpaHUpPOBaHKA 30HbI, KacceTkl, hoTonaboparopun, MOHWTOPLI, NIIOTHOMEPLI, AMadparMbl U KOMIMMaTopkl, METOALI
oUW POBKN 0BBLEKTOB, CLEMOYHbIE 30HbI, CUCTEMbI PEHTTEHOBCKUX CHUMKOB, CUCTEMbI PEHTreHOrpadMyeckux NNacTuH,
pelleHuns B obnacTtv obpaboTku NNacTuH, gepKaTenei NnacTuH, MaeHTUdUKaLUOHHBIE MapKepkbl U MapKepbl onpegene-
HUS MECTOHaxXOXAEHWS, NTMHeRHbIe W YIIoBble U3MepUTENbHbIE YCTPOICTBA, peHTreHorpaduyeckne HocuTenu nHdopma-
Lmu 6e3 MCMonb3oBaHKUA NMAcTUHbI, STanoHbl YyBCTBUTENBHOCTH (IQI), yCTpoicTBa NO3ULMOHUPOBAHMWS, 30HbI MPOCMOTPA,
OKHa PEHTreHOBCKOW TPYOKMW, MCTOYHWUKN PEHTTEHOBCKOIO U3NYyYeHUsS U T. 4.

10.2.6.2 PekomeHgaumn SAE ARP1611, nepecMoTpeHHoe usgaHue A no nonyyeHuto MHpopMaummn o Matepuanax
ANA UHOWKATOPOB KOHTPACTHOrO BeLLecTBa, MCMOoMb3yeMblX 47151 OGHapyXeHWs 1 onpedeneHns pasMepoB HEOLHOPOHO-
CTEeN Wi HECMNOLIHOCTEW B KOMMNO3UTHBIX Marepuanax u KOMNOHeHTax.

10.2.8 BesonacHOCTb M BpefHble dakTophl

10.2.8.1 OCHOBHbIMM MPUHLMMAMU, KOTOPLIE PETYNUPYIOT paguaunoHHyto 6esonacHocTb, aenstoTed: (1) gonyctu-
Moe pabouyee Bpems, (2) pabovee paccTosHWe 1 (3) akpaHUMpoBaHUE. OTU NOHATUA MCMONbL3YIOTCS MPK NpoBeAeHUn Be3o-
NacHbIX PEHTreHOMOrNYEeCKNX NPOLIEAYP.

10.2.8.2 B xoge paboTbl ¥ UCMOMb30BaHUS MCTOMHUKOB MOHW3WPYIOLLEro U3nyYeHuns JomKkHbl cobniogarsea npoue-
Aypbl TexHukn 6esonacHocT. ObsA3aTenbHble NpaBuna U NONoXKeHUSA NyOnNUKYOTCA NPaBUTENbCTBEHHBIMW areHTCTBaMM
no NuueHanpoBaHuto. HeobxoaMmo NpoBOAUTL TLUATENbHbIE UCCMef0BaHNA U3MYyYeHUA B COOTBETCTBMU C MOMOMKEHUAMM
W KOAeKcaMu; AOMMKHbI MPOBOAUTHECSA Ha NMPOBEPEHHBIX TEPPUTOPUSX, a TakKe B NpuUneraroux TeppuTopuax npu cobno-
JeHUM BCeX BO3MOXHbIX YCIIOBWIA 3KCyaTaumu.
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10.2.8.3 Bonpockl, cBA3aHHbIE € 3aLUMTOA NepcoHana OT PeHTreHOBCKOro U3fyyYeHUs U raMMa-nyyei, He nonHo-
CTbIO PacKpbITel B HacTosLWweM JokyMeHTe. [AnsA nofnyyeHus uHdopmauum o 3alute nepcoHana obpaTuTech K JOKYMEH-
Tam, BbiMyLUeHHbIM HaLuoHanbHeIM KOMUTETOM MO pagWauMoHHON 3alwuTe U usMepeHuaMm, K efepanbHOMY peecTpy 1c-
crnefoBaHuii n paspabotok MuHuctepcTa sHepreTuku CLIA, kK foKyMeHTaM, BeINyLEHHbIM HalnoHansHbIM MHCTUTYTOM
cTaHaapToB u TexHornoruid (NIST) (paHee HaunoHaneHoe Bopo cTaHLapToB) M K rocyAapCTBEHHBEIM U MECTHBIM HOpMa-
TUBHbBIM NONOXEHUAM, ECIW TaKoBble CYLLECTBYIOT. [N Nony4eHWs KOHKPETHON MHdopMaLMmu No paguaumoHHoi 6ezonac-
HocTu obpatuTeck k CnpaBodHuky NIST 114, 10 CRF 20, 21 CFR 1020,40 n 29 CFR 1910,1096 unu rocygapCTBEHHLIM
HOPMaTMBHbLIM MOMOXEHWUAM ANS LUTAaTOB — YYACTHUKOB COMaLLEHUs.

10.2.8.4 PeHTreHonornyeck1e npoueaypsl OCMOTpa NpoBOAAT Npu Tak1x ycnoeusx 6e3onacHocTH, YTobbl nepcoHan
He nony4un obnyyeHWs B 4o3ax, NPeBbILLAWMX AONYCTUMbIE YPOBHM, YCTAHOBMEHHbIE KOMNaHWel, BNacTaAMU ropoaa,
WwTaTta UM rocyaapcTBeHHbIMU NpejnucaHnaMn. PyKoBOACTBOM MO paguaLnoHHOW 6e30MacHOCTU LOMKHbI CRYXUTb pe-
KOMeHAaumn HaumoHansHoro KoMuTeTa no paguauunoHHoi 3awmte (HKP3). UTtobel o6ecnednTs NpoBeseHMe pagnonoru-
YeCKUX UM PEHTTeHOCKOMMYECKUX NpoLeayp Takum obpasom, YyTobbl MepcoHan He nonyyan fosy obnyvyeHus, npesbllua-
FOLLIYIO MaKcMarbHO AOMYCTUMYIO, YCTaHOBIEHHYIO BACTAMU ropoga, WTaTa Ui rocyfapCTBEHHbIMU NPeanucaHnsaMm, B
KadyecTBe pykoBogcTBa MOXHO ucnomnb3oBaTe NRCP 49, HKP3 51, NRCP 91 n Cnpasouruk NIST 114.

10.2.8.5 TexHuka 6esonacHocTW. PeHTreHonor gomxeH cobnogaTe NpakTUYeckne yKkasaHus no TexHuke Gesonac-
HOCTW Npu paboTe ¢ peHTreHOoBCKUM 06opyAoBaHeM. B coBpeMeHHOW peHTreHOBCKOW annapaTtype UCnosb3yrTcs Lenu ¢
BbICOKMM HanpskeHuem. CTalMoHapHble pEHTreHOBCKUE YCTaHOBKM CNIPOEKTUPOBaHbLI TakuM 06pa3oM, YTobbl nepcoHan
Kak MOXHO MeHblUe NoABeprasncs onacHOCTU NMOPaKEHUA SNeKTPUYECKUM TOKOM, O4HAKO MPW UCMOMb30BaHUW NopTaTus-
HOMo peHTreHoBCKoro obopygoBaHus TpebyeTca NpegnpUHUMaTL LOMNONHUTENBHbIE MePbl NPEAOCTOPOXKHOCTU, HanpuMep,
obecneunBasn Hagnexallee 3aseMreHne yCTaHOBOK; NPOBOAA SNEKTPONUTAHUSA He AOMMKHbI ObiTb M3HOLLEHEI, @ KOHAEeHca-
TOpbl — pa3psixeHbl Nepej NPOBEPKO Liene.

10.2.9 KannGpoBka u craHgapTu3auus

10.2.9.1 YpoBeHb KadecTBa peHTreHorpaum — ypoBeHb KadecTBa, He0OX0AUMBIA NS NPOBEAEHUA peHTreHorpa-
dmu coctaenser 2 %, ecnu ToNbKo Gonbllee WU MeHbLUlee 3HavyeHue He ByaeT cornacoBaHo Mexady nokynaTtenem u no-
cTaBLyKoM. [pu 2 % ypoBHE kadecTBa C y4eTOM YPOBHS KOHTpacTa UMEIOTCA TPU YPOBHSA KadecTsa obcnegosanus: 2-1T,
2-2T n 2-4T (cm. E1025 MpakTuyeckue ykasaHus). Ecnu nHgmkatopbl kadecTBa n3obpaxeHus (IQl) matepuana B acnekTe
PEHTrEHONOrMK, aHanorM4Hble uccnegyeMomy W34enunio, OTCYTCTBYIOT, MOXHO Mcnonb3osaTthb QI TpebyeMbix paamepos,
HO W3 maTtepuana c 6ornee HA3KUM nornolieHneM. Ecnn nnoTHOCTL NnacTuHKK BapbupyeTesa oT +30 go -15 % no cpas-
HEHWIO C NMOTHOCTLIO, U3MepeHHOIR Yepes kopnyc |Ql, MoxHO ucnonb3osaTe ABa IQl Takum obpasom, 4Tobel Tpebyemasn
YyBCTBUTENBLHOCTL JOCTUranack Ha Hanbornee U HauMeHee NOTHBIX y4acTKaxX PeHTreHorpamMmel.

10.2.9.2 HeuveTkocTb Bcero nsobpaxeHus ([pocTpaHCTBEHHas pas3peluatollas cnocobHocTb) — B 0b6biuHbIX Q,
ONUCaHHEIX B NpakTuyeckux ykasaHusax E747 v E1025, nokasaTenb KOHTPACTHON YyBCTBUTENLHOCTU U pesynsTaThl U3-
MepeHUsi pa3peLleHns coeguHATeA B 0OLWMIA NoKkasaTenb KadecTBa/HageXXHOCTU. Takve NokasaTenu HagexHoCcT MoryT
6bITb HEKOPPEKTHEIMU A1 Liefneil BbiSBIIEHUs He3HauUTeNbHbIX U3MEHeHWA B paboTe cucTeMbl (hOpMUPOBaHNA nsobpa-
XeHwus. Mpn HeoBXoAUMOCTH OLEHUTL U U3MEPUTb HEYETKOCTb BCEro M3obpaxeHUs (MPOCTpaHCTBEHHasa paspeluatolias
CNocoBHOCTb) CUCTEMBI OTAEMBHO U NOMUMO U3MEPEHWUIA KOHTPACTHOW YyBCTBUTENBHOCTU MOXHO UCMONb30BaTk UHCTPY-
MEHT UMK U3MepUTEnNb, Kak ONUcaHo B MpaKkTUYecknX ykasaHuax E2002.

10.2.9.3 JdeHcuTOoMEeTpEI. BhIMOMHAKT KanubpoBKy Nepes KaxabliM WCMONb30oBaHWEM, UCMOMNb3ys kanubpoBaHHLbIe
OTPE3KN MNEHKM.

10.3 Paguockonusa

10.3.1 OcHoBHas npoueaypa — npouedypa pPaguocKonuM COCTOUT U3 BbISIBIIEHWUS, OTODOpaKeHWs 1 3anucu 6e3
MCNONb30BaHWA MIACTUHKKN B PEXUME pearibHOro BpeMeHu unn Bnnskom K pearnibHoMy BpeMeHW paguornornyeckmx n3o-
6paxeHwid. Kak u Bce nccrnegoBaHust METOAOM HepaspyLUAoLEro KOHTPOSSA, PEHTITEHOCKONUS OCHOBaHa Ha ocnabneHun
PEHTIEeHOBCKUX fy4ei Npu X NPOXOXAEHUW Yepes uccrnegyemoe usgenue. Kpome Toro, 3HauuTensHoe NpocTpaHCTBEHHOe
pacluMpeHne NpouCXoamuT U3-3a CUCTEMHbBIX HEJOCTaTKOB, HECUMMETPUYHOIO NPOXOXAEHMUSA U3ITyHeHUs 1 npoLecca dop-
MWPOBaHWA n3obpaxeHus. Mo3ToMy NPOUCXOAAT 3HAYUTENBHEIE M3MEHEHUS OKONOMOPOroBOW TOHKOW CTPYKTYPLI CNeKTpa
PEHTITeHOBCKOro MOrMnoLleHns U u3ndeckne HeogHOPOJHOCTU U oBHapyxuBatoT ceba nyTeM U3sMeHeHUA MHTEHCUBHOCTH
B PafMOCKONUYECKOM U30BpaKeHNM.

10.3.2 3HayeHue 1 Ucnonb3oBaHWe — PEHTIEHOCKONMMUYecKasn aKCcrnepTu3a MOXET LUMPOKO NPUMEHATLCA K NIoBoMy
KOMMO3MTHOMY MaTepuarny Uiv KOMMOHEHTY, Yepe3 KOTOPLIA MOXET NPOXOAUTb U BbISBMATLCA MYYOK MPOHUKAOLEro 13-
nyyeHns. HecMoTpsA Ha TO YTO PEHTTeHOCKOMNWSA TECHO CBs3aHa C peHTreHorpadueil, oHa uMeeT ropasgo 6onee Huskue
3KCMnyaTauuoHHbIe pacxofbl C TOYKU 3peHNS BpeMeHW, paboyeli cunbl U MaTepuanos. B AononHeHune K npeumyLLecTsam,
0BbI4HO CBA3aHHLIM C paguorpadueil, peHTreHocKkonuyeckoe obcrnefoBaHne MOXeT SBAATECA NM6o guHaMuyeckum, bec-
MIeHOYHBIM CMoco6oM, MO3BOMALWMM MaHUMYNWPoBaTk UccrnegyemMbelM 0BbeKTOM U ONTUMWU3NPOBaTbL NapameTpbl 06-
paboTku nzobpaxeHwii npu obcnegoBaHuK, NGO cTaTUHECKUM, BecnieHo4HBIM Cnoco6oM, MPK UCNONb30BaHWM KOTOPOro
ncenegyemblil 06beKT HenoABMKEH MO OTHOLLEHWIO K NagaroeMy nanyyeHuto. MNMocnegHue LOCTUXEHUS TEXHONOMMUN B 06-
nacTv NpoeKkuumn naobpaxeHwin, LeTeKTopoB 1 LndpoBoii 06paboTkn nzobpaxeHuii obecrnedmsaroT NpuemMnemMblii ypoBeHb
YYBCTBUTENBHOCTM A5 CaMbIX pasHooOpa3HbIX NPUMEHEHUIA.

10.3.2.1 Ucnonbk3aytoTcs paguoMUKPOCKOMUYECKNE CUCTEMbI Pa3NUYHON CNOXHOCTU KaK ¢ PyYHbIM ynpaBneHueM,
Tak ¥ aBTOMaTW3NpoBaHHble. MOXHO MOHTUPOBATb CUCTEMBI, UMEIOLLME LUIMPOKUIA CMEKTP BO3MOXHOCTEW MEXAY 3TUMM
[BYMS KpalHOCTAMM.
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10.3.2.2 PeHTreHOCKOMUA MOXET CrYXUTb Kak MHOFOCTOPOHHUIA Hepa3pyLlaowunii UHCTpYMeHT. OH MOo3BONAET He-
MeANEHHO NOMYYNTb MHPOPMaLMIO O pasMepe, PacrofoXeHU U pacnpocTpaHeHWN NOrPeLLHOCTEN Kak BHYTPEHHMX, Tak
¥ BHelHUX. [NocpedCTBOM MaHUMyNAUUA C UCTOYHWUKOM, CBSAA3@HHBIM C UCCregyeMoi KOMMO3UTHOW CTPYKTYPOR, MOXHO
NOMyYUTb TPEXMEPHYIO MHOPMaLMIO O pa3Mepax W OTHOCUTENBHOM PacrnofioKEHUWN UHTEPECYIOLMX 3NEMEHTOB KOMMO-
3UTHOro MaTepuana uim KOMNoHeHTa. PeHTreHOCKONUs MO3BOMAET CBOEBPEMEHHO OLIEHUTb LIENIOCTHOCTbL 3feMeHTa, Npo-
OYKUMKW 1 BBICTPO NPUHATL pelleHne OTHOCUTENBHO MPOAYKLMK COrMAacHo cTaHgapTam NpUeMKu.

10.3.2.3 AnuTenbHble 3anncu peHTreHOBCKOro M3o6paxeHns MOoryT ObiTb MonydeHbl NocpeAcTBOM 3anvcy ABu-
Xyllerocs usobpaxeHuns (KMHopeHTreHorpadum), BUAE03anncun Unnm «HenoABWXHbBIX» oTorpaduili ¢ UCNONb3oBaHUEM
0BbIUHBIX Kamep. PeHTreHockonudeckoe u3obpadkeHue MOXeT ObiTb yBeNMYeHO MpU MOMOLLM 3MEKTPOHHLIX CPEeACTB,
ouncpoBaHo MnNK UHLIM obpasom 06paboTaHo AN YNyYLUEHUs ero BU3yarnbHOro aHanusa, aBToMaTU4ecKoro aHanwsa c
MOMOLLIbIO KOMMBIOTEPa UiK TOro U LPYroro.

10.3.2.4 TMocKonbKy cyLlecTByeT MHOrO METOAOB OBGHapyXeHWs paguauun, ee SHepruM u WHAYKUWK, cyllecTByeT
M HecKOMNbKO BO3MOXHBIX CUCTeM. PeHTreHockonuyeckue cucteMbl ygobHO KnaccuduumpyroTcs Ha ABe OCHOBHblE Ka-
Teropuu: (1) OCHOBaHHbIE Ha KOHBEPCUW PEHTTEHOBCKUX JlyYell B CBET C UCMONb30BaHWEM MFOMUHUCLEHTHLIX COCTaBOB,
CLMHTUINNATOPOB WS YCUNUTENER pEeHTTEHOBCKUX NyYell (CUCTEM HEMOCPEACTBEHHOMO NpocMoTpa nsobpaxeHuda) u (2)
OCHOBaHHbIX Ha KOHBEPCUUN PEHTTEHOBCKUX Jy4Yeld B 9MEKTPOHBI C UCNOMNb30BaHWEM MOMYNPOBOAHUKOBEIX COEAMHEHWIA Unn
MUKpPOKaHarbHbIX MNacTUH (CUCTEM yAarneHHOro NpocMoTpa U3obpaxeHus).

10.3.3 MNpeumMyLlecTBa U MPUMEHEHUS — PEHTTEeHOCKOMNWA NpeAnoyTUTENbHa B TeX crydasx, Korga TpebyeTca uH-
dopmMaLua o TPeXMEPHOM pacnpefeneHn norpelHocTe, AedeKToB U HapyLUEHUNU LiIeNOCTHOCTA B KOMMO3UTHOM Ma-
Tepwane Wiu KOMMOHeHTe. PeHTreHoCKonus No3BonsaeT BeICTPO NPOBEPUTL NapaMeTpbl U BHYTPEHHIOK KOHUrypauuio
B KOMMO3WUTHLIX Matepuanax u KOMMoHeHTax U MOXeT ObiTb UCMONb30BaHa AN OLEHKN B PEXUME peanbHOro BpeMeHu
PYHKUMOHUPOBAHWSA KOMMO3UTHOrO Matepuwana Wiu KOMMOHeHTa. PeHTreHoCKonus UMeeT npenmyllecTBa nepej pPeHT-
reHorpadomelt Npu xapakTepucTuke HECUMMETPUYHBIX 3ITEMEHTOB BO BPEMS TECTUPOBAHUS 3a CHET BO3MOXHOCTW MOMy-
YeHUA TPEXMEPHOTO N300paxeHUss MPU MEXaHUYECKOM NepeMeLLeHUN SrieMeHTa OTHOCUTENBHO PEHTTEHOBCKOro fyya.

10.3.4 OrpaHuyeHuns 1 BMelLaTenbCTBa — Kak U B peHTreHorpaduu, BO3MOXHO, camas TpyAHas 3ajaya peHTreHo-
CKOMWMW B TOM, YTO KacaeTcsl KOMMO3UTHLIX MaTepuarnoB W KOMMNOHEHTOB, — MOSy4YeHWe JOCTaTOuHOro KOHTpacTa Mexay
KOMMO3WUTHLIMU OCHOBaHWUAMMW C HU3KMM aTOMHbIM HOMEpPOM (Hanpumep, MaTpuua, BONOKHO, namuHar). COOTBETCTBEHHO,
3a4acTyto HeoBXOAUMO YCUNUTbL KOHTPACT, UCNONb3ya pagMoHenpoHULaemMble Matepuansl UM KOHTPacTHbIE BelLlecTBa.
HecMOTpsA Ha MHOroYMCrieHHble MpeMMyLLecTBa PEHTFEHOCKOMUYECKUX CUCTEM, YYBCTBUTENBHOCTb U paspelleHne cu-
CTeM, JEeACTBYIOLMX B PEXUME pearisHOro BpeMeHU, 0Obl4HO He TaK XOpOLUM, Kak 3TO MOrno Bkl 6bITb € MCMOMb30BaHUEM
nneHkn. nHamuyHble cueHbl TpebytoT Sofee BEICOKOrO YPOBHSA MOTOKA PEHTTEHOBCKOro ManyyeHus. Mpu obpalleHun ¢
NPOAYKUMENR B CUCTEME ANHAMWUYECKOro M3obpaxeHus HeobXxoguMo OTAENATb MITOCKOCTb M306paXeHUs OT MOBEPXHOCTM
NPOAYKLMK, B CBA3N C YeM M3obpaxeHue nonydyaerca HeveTkMM. OrpaHuyeHns, Hanaraemble AUHAMUYECKOR cucTemoi,
3aTPYAHAIOT KOHTPOIb Haf paccenMBaHUeM U reOMETPUYECKUMW NapaMeTpamm No CpaBHEHMWIO C OBBIYHBEIMU PEHTreHorpa-
duyeckumn cuctemamu. M HakoHel, AMHaMWYeCKe pagnuockonuyeckne cucTeMbl TpeByIoT TLLETENBHOMO BelpaBHUBaHWSA
WCTOMHMKA, TECTUPYEMOro npefMeTa U getektopa. TpeboBaHWA k paboTe ¢ paguauvei U pacnonoxeHue npvbopos B
3aBMCUMMOCTU OT UCNONB3YEMbIX UHAMUYECKUX cucTeM OBbIMHO BMEKYT 3a COOON yBennyeHWe KanuTanbHbIX 3aTpaT Ha
obopyfoBaHMe MO CpaBHEHMUIO C OObLIMHON cTaTUYecKol paguorpadgueil.

10.3.5 Vicnonb3oBaHne cnpaBOYHOW AOKYMeHTauuu

10.3.5.1 MeTognyeckoe pyKoBOACTBO Mo O6LLMM NPUHLMNAM PaguoCKONMYEeCcKoro M3obpaXeHns cM. B pyKOBOACTBE
E1000. B pykoBofcTBe OnMMCHIBAIOTCS NPaKTUKM U CUCTEMa U3MepeHUs N300paxkeHUs B pearibHOM BPEMEHU, a Takke
NPUBAMXKEHHbIE K pearibHOMY BPeMEHU, HEMNeHo4YHoe obHapyXKeHue, Nokas 1 3anucb PaguocKonMYecKux n3obpaxeHui.
Takne n3obpaxeHus, Ucnone3yemele Npu MCcrefoBaHWM Matepuanos, MONy4aroTCcs MNOCPEACTBOM MPOXOXAEHWSA Mpo-
HUKaloLWen pagualumn Yepes UccneagyeMblii Matepuan U nofnyyYeHns n3obpaxeHus Ha cpefcTBe obHapyXeHWUs. TexHWUKN
obHapyeHUs W BbiBOLa U300paXeHUs Ha 3KpaH ABNAKOTCA HEMMEeHOYHbIMW, HO MPW 3TOM UCMOMb30BaHWe OOTOMNSEHKN
B Ka4ecTBe cpefcTBa A9 NOCTOAHHOW 3anucy usobpaxeHua He Bo3bpaHsaeTcs. PykoBogcteo E1000 Takke BKMoYaeT B
cebs onucaHus pasnuyHbIX KOHUrypaLuii pagnockonmyceknx cUCTeM, CUCTEMbI KOHBEPCUW PEHTTEHOBCKUX ydeli/cBeTa
C UCMOoMb30oBaHNeM (OOPECLEHTHBIX MIOMUHUCLEHTHBIX COCTAaBOB UMW CPELCTB U300paKeHUs CUMHTUNNUPYIOLWNUX Kpu-
CTaloB W CUCTEM KOHBEPCUW PEHTTEHOBCKUX fyYel/arneKTPOHOB, UCMONb3YIOLLMX NOMYyNPOBOLHUKOBbIE COeLUHEHNUSA Un
cpefcTBa M306paXeHNs Ha MUKPOKaHambHbIX NAacTUHaX, UCTOYHWUKW pagnauumn (MCTOMHUKU paguoakTUBHBIX M30TOMOB C
HU3KOW W BbICOKOW 3HEprueil, reoMeTpusi UCTOYHWUKOB), CPeLCTBa BbIBOAA U 3anvcu U3obpaKeHUid M coobpaxeHus Kaca-
TenbHO KadecTBa M30BpaxeHus.

10.3.5.2 CmM. B npakTuyeckoM pykoBoacTee E1255 cBefieHns o npaBunax npoeegeHUs pagmockonmyeckoro ncene-
[J0OBaHMA C UCMOoNb30BaHUEM MpOHUKatowWwelh paguayun. OHo BKITtoYaeT B cebs AUHaMUYECKYHO paguoCKOMNUIO U B Liensx
JaHHOW MpaKTUKN pPaguoCcKONWIo, BO BpeMs KOTOPOW MpeAMeT He [BWXETCH B Mpolecce BO3LEACTBUA (fanee UMeHy-
€TCcH cTaTudecKkoe paguocKkonuueckoe naobpaxeHne). NMocKonbKy MCnonb3yemble TEXHONOrMn n cnocobbl NpUMeHeHWs
Npu paguoCKONUYECKUX UCCRefoBaHUSAX OTIIMYAOTCS, 3Ta NpakTuka He ByfeT HOCUTb HWU OrpaHWYMBaroLLEero, HU 3anpe-
TWUTeNbHOro XapakTepa, B Hell, ckopee Bcero, 6yayT ucnonb3oBatbes oblyne cpeacTsa NMPUMEHEHWUS TEXHOMOMUMW, YTo
Takum obpaszom obneruut ux uccriegosanune. ObLKMe NpUHLUNLI, 0BCYyKAaeMble B 3TOW NpakTUKe, LUMPOKO NPUMEHSIOTCH
B paiMOCKOMUYECKNX CUCTEMaX C MpOoHMKatolwel paguayuei. MNpakTudeckoe pykoBoacTBo E1255 Takxke BktovaeT B cebs
obcyxaeHne MUHUManbHON KOHpUrypaLmmu cucTeMel, NpakTuKy, paboyne nokasarenu cMcTemsl U UamepeHune ee paboumnx
nokasatenei.
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10.3.5.3 B pykoBoacTtBe E1411 onuceiBatoTcA AaHHbIE A5 TECTUPOBAHUA U M3MepeHns paboThl pagnoCcKoMMYECcKnX
cucteMm. [NockonbKy paguocKonMyeckoe UccnefoBaHWe NPUMEHSIOT B pasHbIX Cryyasx, cucTema TakXe UMeeT pasHble
KOHdUrypaLum, KoTopble NMOCTOSHHO MEHAIOTCH C Pa3BUTUEM TexHomnoruu. [JaHHoe npakTudeckoe pyKOBOACTBO MpedHa-
3HaYeHO Kak cpefcTBO NePBUYHONW KBanMdUKaLMm 1 nepeksanudukalmm pagmockonMyeckon cucTemel AN KOHKPETHOro
NPUMEHEHWS NOoCPeACTBOM OMNpefeneHns YpoBHA ee pabouux nokasatenein npu pabote B CTaTUHECKOM pexumMe. Apxu-
TeKTypa cucTeMbl, BKITto4as cnocobbl apXMBUPOBAHUA 3anuceil paguoCcKoNMYeckoro uccnefoBannsa U cnocob NpuHATUS
peLUeHnsi OTHOCUTENbHO NPUEMKWU/BEIBPaKOBKM, Takxe NpefcTaBnseT coboil yHUKanbHble XapakTepPUCTUKN; U UX BAUSHWE
Ha paboyne XapakTepUCTUKN CUCTEMbl JOMKHO BbiTh oleHeHo. OBLwue NPUHLMMEI, Kak ONWCLIBAETCA B STOW NpakTuke,
LUIMPOKO MPUMEHSIOTCA K pagnoCKOMMYeCckUM cMcTeMaM C MPOHUKaloLWel paguaLueil nepegaHHoro nyya.

10.3.6 NeomeTpuueckue napameTpbl U pasmepbl

10.3.6.1 Pagunockonus XopoLlo NOogXOAUT ANS XapakTepUCTUKM HECUMMETPUYHBLIX MPEAMETOB 3a CHET BO3MOX-
HOCTU TPEXMEPHOIO U3MEPEHMUSA MPU UCMONb30BaHWN MEXaHUYECKOro ABMKEHUS NPeLMETOB OTHOCUTENBHO PEHTIEHOB-
CKoro nyva.

10.3.6.2 OTHOCUTENBHOE pacnonoXeHne UCTOMHUKA, NPpejMeTa, NPOXO4ALLEro TECT, U CPEACTB U30bpaeHus, Ton-
LWMHBI NpeaMeTa U BUAMMBIX pasMepoB gedekTa onuckiBatoTes B nyHkTe 10.2.7 (PeHTreHorpadus).

10.3.7 KannGpoBka u craHgapTu3auus

10.3.7.1 CnpaBoyHble cTaHAapTbl. 3TanoHHbLIe peHTreHorpadbl nponssogctea ASTM U cTaHAapThl NPUEMKU, Ha-
nWcaHHble JpyriMKU opraHM3aumuamMm, MoryT CMOoMb30BaTLCA 4118 PagoCKONMYeCcKoro McciefoBaHus, a Takke ansa paguo-
rpadhuu npu ycnoeuu, 4To ByayT caenaHbl COOTBETCTBYIOLLME KOPPEKTUPOBKY 41151 BeIpaBHUBAsA pa3nuyunii Ha driroopocKo-
NMUYECKUX N30BPpaKeHUAX.

10.3.7.2 CchbinoyHble cTaHAapThl. OTanoHHble peHTreHorpammel, cosgaHHele ASTM, u cTaHAapTel NpUeMKK, pas-
paboTaHHble APYrMMK OpraHu3auusMm, MOryT UCMOMb30BaTLCHA ASA PEHTTeHOCKONWYECKOro MccrefoBaHuns, a Takke Ans
peHTreHorpadun, ecnm BbINOMHEHbl COOTBETCTBYIOLLME KOPPEKTUPOBKM, YYMTEIBAOLIME pa3HULy B dryOpOCKOMMYECKUX
n306paxeHnsX.

10.3.7.3 YyeT kadecTBa M3obpaxeHns. KadecTBo n3obpaxkeHnsa 3aBUCUT OT [ABYX haKTOPOB: KOHTpacTa n3obpaxe-
HUS 1 paspelueHns nsobpaxeHus. B pasgene 11 pykoBogcTtea E1000 paccMoTpeH psaf pasHbIX METOLOB OLEHKM KavyecTBa
n306paKeHnit.

10.3.7.4 Vicnonb3oBaHune LBOWHOrO NPOBOMOYHOrO Kanmbpa u ontu4eckoro knuvHa. Ecnn HeobxognMo, MOXHO Uc-
nonb30BaTh ABOMHON NPOBOMOYHbLIN Kanubp, Kak ykasaHo B MeTodax E1255 n E2002, n onTUYeCcKUi KNWH Ans onpeaene-
HWUS W OTCNEXMBAHUA NPOU3BOAUTENBHOCTU PEHTIEHOCKONUYECKON CUCTEMBI B YacTW NPOCTPAHCTBEHHOMO paspeLleHns U
KOHTpacCTHOW YyBCTBUTENbHOCTW. [BOMHON NPOBOMOYHLIA Kanubp ucnonb3ytoT 6e3 AONONHUTENbHOMo NOrnoTUTens Ans
OLIeHKMN MPOCTPaHCTBEHHOIO paspelleHns cucTembl. ONTUYECKWIA KIMH UCMONb3YETCH AN OLEHKN KOHTPacTHOW YyBCTBU-
TEMNbHOCTU CUCTEMBI.

10.3.7.5 AtTecTauus obopygoBaHuda. Heobxogmumo aTTecToBaTh PAA XapakTePUCTUK CUCTEMEI ANSA rapaHTun Toro,
YTO CUCTEMA MOXET BbIMOSHATE TpebyeMble 3a4a4u Mo peHTreHOCKOMMYeCcKoMy uccnegoBaHuto. KpoMe Toro, artectauyus
PEHTreHOCKONUYECKON cucTeMbl JOMmKHa OblTb BbINOMIHEHA B COOTBETCTBUM € TpeboBaHuAMKM MeToga E1411, u nydwe
BCEro MOXeT ObITb OLleHeHa MHAMKaTopaMn KadecTBa n3obpaxeHws, Nogo6Ho nccrnegoBaHWio TUMOB 4edeKToB Ui pas-
pbIBOB.

10.3.8 Mepbl npegocTopoXHOCTU M Ge3zonacHocTyn

10.3.8.1 O6Llee onucaHne Mep NpefoCTOPOXKHOCTA M 6e30MacHOCTM B PagMororM4yeckux yCrnoBuax U NpuMeHse-
MbIX hefiepanbHeIX AOKYMEHTax U JOKyMeHTax HauWoHanbHOro KoMUTeTa No paguaLMoHHONR 3alyuTe NpUBEAEHO B pas-
Jdene 10.2.8 (PeHTreHorpadgus n KOMNbOTEPHasN paguonorus).

10.3.8.2 Ipu paboTe ¢ PeHTreHOCKONUYECKUMU CUCTEMAMU, B KOTOPBIX MaHWNYNALMA NPOU3BOAATCH C UCTOMHUKOM
pagualum BMECTO WU COBMECTHO € UccregyeMbiM U3genueM, JomKHbl cobnogatbes 6onee cTporue TpeboBaHus K akpa-
HWPOBaHWIO.

10.3.9 MatepuanbHble 3TanoHbl

10.3.9.1 OTanoHbl YyBCTBUTENLHOCTU (MHAMKATOPLI Ka4eCcTBa M306paXeHUs) — YyBCTBUTENBHOCTE K PEHTIFEHOBCKO-
MY U3Ny4eHUIo, MOKa3aHHasa MHAWKaTOPOM KavyecTBa U30bpaeHuns, ABNAETCA M3MEPEHNEM KOHTpacTa U B OrpaHUYeHHO
CTeneHu paspelueHus. IockonbKy BONbLUMHCTBO PEHTTEHOCKONUYECKUX CUCTEM UMEIOT OrpaHUYeHHOoe paspeLleHne, Tem
He MeHee BorblUee BHUMaHWe yaenseTca UHAUKaTopaM KadecTBa M3obpaxeHus, M3MepsatoLLIMM paspeLleHie (TakuMm Kak
NPOBOSIOMHOE CUTO WUIN KOHTPONbHLIA 06pa3seL, NMMHEAHOR naphl).

10.3.9.2 NMpumeHeHWe aTanoHHoro 6rnoka — cM. onucaHune stanoHHoro 6noka B nyHkTe 10.2.10.3. 3TanoHHbI 6nok
JomKeH BbITb NOMELLEH B PEHTTEHOCKOMUYECKYO CUCTEMY B TAKOM XKe NOMOKEHUM, YTO U peanbHOe UCNbITEIBAaEMOe U3ge-
e, 1 UM MOXHO MaHUMynNupoBaTk B TOM Xe uanasoHe NepeMeLleHWii n NogBepratb TOMY e BO34EWCTBUIO N3NyYeHns
CUCTEM AUHAMWYECKOW PEHTTEHOCKONWUM, KOTopble JOCTYMHEl ANSA peanbHoro o6bekTa, YToObl NONYYNTL MaKCUMarbHYO
peakuuio CUCTEMbI PEHTTEHOCKOMUYECKOro UCCe[0BaHNA Ha MOAENMpPoBaHHble AedekThbl.

10.4 UncpoBaa paguonorus ¢ cucteMamu LUcppoBOil OETEKTOPHON peLleTKU

10.4.1 Obwas npoueaypa. Cuctema LU poBoi paguororny BrrtoHaet cbop, oTobpaxeHue N XxpaHeHWe PEHTTEHO-
FIOrMYECKUX CHUMKOB, BBIMOMHEHHBIX He Ha NeHKe, B pexume, BrIn3KoM K peanbHoMy BpeMeHu. [ogobHo BceM peHTreHo-
FIOrMYEeCcKMM MeTo4aM HepaspyLUuatoWux UCMbITaHUIA CUCTEMbI LMdPOBOI pagnonoriM OCHOBaHbI Ha NPUHLMNE 3aTyXaHus
PEHTreHOBCKWX NyYel B NpoLecce UX NPOXOXEHNUS Yepes UCMbITbIBaeMoe U3genue.
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10.4.2 3HadeHne u npuMmeHeHue. Kak U TpaguLUMOHHaa peHTreHorpadus, nccrnejoBaHua cucTemamu LMdgpoBoi
paAnonoruy LUMPOKO NPUMEHSITCA ANS NobbIX KOMMNO3UTHLIX MaTepuanos UK AeTanei, Yepes KOTopble MOXET NPOWTU U
MOXeT OblTb 06HapyXeH yY NpoHuKatoLwen paguaumn. HecMoTps Ha CBOO BrM3KyHO CBA3b C peHTreHorpadueil, cucTemMsl
LUdpOBOA paguonorMn oTnuyaroTcs 3HaunTensHo 6ofee HU3KUMKM SKCMNyaTaluoHHLIMU pacxogamun B NinaHe BpeMeHH,
YerioBeYveckoro Tpyga v matepuanos. [oMUMO NpenMyLLEcTB, KOTOPble OBBIYHO XapaKTepHbl A4S peHTreHorpaduu, uc-
criefoBaHue CUCTEeMON LdPOoBOW pagnornorun No3BosseT UCNONb30BaTh UHAMUYHYIO U He TPebyIoLW Yo MieHKN TeXHOo-
foruto, KoTopas No3BonseT MaHUMyNUpoBaTb WCCNEAYEMON AeTanblo U ONTUMU3UPOBaTL NOCTPOeHWe M3obpaxeHWil BO
BpeMs uccrefoBaHus; NMbo cTatuyeckyro 1 He TpebyloLwyto MIeHKN TEXHONOI Mo, Korga uccnegyeMas getanb ocTaercs
HeMNOLBWXHOIN MO OTHOLLEHWIO K MOAA0LLEMY U3My4eHWto. HOBYIO TEXHONOINIo MPOrPeCCUBHO NPUMEHSIOT B PEHTTEHOBCKUX
Tpybkax, AeTekTopax, a uudposas obpaboTka usobpaxeHunii obecneynBaeT NpUeMIeMyIo YyBCTBUTENBHOCTL, KOTOpas
NOAXOL4MT AS1S LUMPOKOro CNeKTpa NPUMeHeHMs.

10.4.2.1 V3obpaxeHus, cosfaBaeMble CUCTEMON LMPOBOI paguornormm, MMEOT odeHb SonbLIoe KONMYeCcTBO OT-
TeHKoB ceporo ugeTa (o 65 000). MNosToMy cucTeMBI LM pOBOI pagnonorun Bcerga KoMNbOTEPU3UPOBaHLI, AN paboTsl
C cucTeMol LndpoBoil pagunonorum Heobxogumel yHKLMKU 06paboTkn n3obpaxeHWin. Ha pelHKe CyLecTBYHOT BbICOKOMPO-
U3BOgUTENbHbIE MHCTPYMEHThI AN 06paboTku nsobpaxeHuii.

10.4.2.2 CucteMbl UndPOBON pagmonorum MoryT ObiTb YHUBEpCarnbHbBIM MHCTPYMEHTOM HepaspyLuatolmx ucnbl-
TaHuiAi. OHW NpeaoCTaBNAIOT OnepaTUBHYO MHOPMaLMIO O pasMepe, PacnonoXeHWU U pacrnpefeneHun BHYTPEHHUX 1
BHeLWHUX gedekToB. [TocpecTBOM NepeMeLLeHNs UCTOYHMKa MO OTHOLLEHUIO K MccrefyeMoi KOHCTPYKLUW N3 KOMMO3UT-
HOro MaTepuana MOXHO MOSyYUTb TPEXMEPHble AaHHble O pa3Mepax W OTHOCUTENBHOM MOMOXEHWN UccregyeMblX ane-
MEHTOB BHYTPU KOMMNO3UTHOIO MaTepuana unu getanu. Cuctemsl LM poBOIA pagnornoruu no3BosnsloT onepaTuBHO OLEeHM-
BaTb LIENOCTHOCTb NPOAYKTa M BbICTPO YyTUM3NMPOBaTL NPOAYKLMIO Ha OCHOBaHWK TpeboBaHWiA CTaH4apToB MO NPUEMKe.

10.4.2.3 N3o0bpaxeHne, nonyvyeHHOe CUCTEMON LMEPOBON Paguoriornu, MOXHO YBEMUYUTEL SNEKTPOHHBIM CNOCo-
6oM unu obpaboTtaTtk ApyrvmM cnocobom, YTOObl yNyylWnTe BU3yarnbHbI aHanma usobpaxeHus UNKu KOMMbTepU3npo-
BaHHbIA aHanus, nubo ToT 1 Apyroi. 3anucb MOXET BECTUCh ANUTENbHOE BpeMs bnarogapsa XpaHeHu o n3obpaxeHuii Ha
CD- unun DVD-guckax.

10.4.2.4 TMockonbKy CyLLEeCTBYET MHOIO METOAOB OOHapyXeHUs pajuauum B pexmMe pearnbHoro BpeMeHW unmu
MoYTW peanbHOro BpeMeHU C NOMOLLBIO LiMdPOBOI AETEKTOPHOW PEeLUETKU, TO MOXHO WCNOMb30BaTb HECKOMBbKO CUCTEM.
CucTembl LpoBoiA pagmonorim TpaguuMoHHO pasfensioT Ha ABe OCHOBHbIe KaTeropuu: (1) cucTeMbl, OCHOBaHHbIE Ha
npeobpasoBaHuW PEHTTEHOBCKUX Ny4Yei B CBET C MOMOLLBIO CLUMHTUANSATOPOB, U (2) CUCTEMBI, OCHOBaHHbIE Ha Npeob-
pa3oBaHUK PEHTIEHOBCKUX Sy4eil B areKTPOHbI C MOMOLLbIO COEAUMHEHMWIA NONYNPOBOAHMUKOB (NpsiMoe npeobpasoBaHue).

10.4.3 MNpenMyLlecTBa U BUALI NpUMEHeHUA. CUCTeMbl LMpOBOI paguonorun xenaTenbHO UCMoNb3oBaTh, Korga
HeobxoauMa WHopMaLMsa O NPOCTPAaHCTBEHHOM pacrpefeneHun HeJocTaTKoB, 4eekToB U pa3pbiBOB B KOMMO3UTHOM
MaTepuane.

10.4.3.1 Cucrembl LUPOBOIA pagmnonornm No3BoNAIT BbICTPO NPOBEPATL pa3Mepbl M BHYTPEHHEE CTPOEHUE KOM-
NO3UTHbIX MaTepuarnos W getanen.

10.4.3.2 CucTtembl LMPpOBOHA pagunonorum npeBocxoiaT BO3MOXKHOCTW peHTreHorpadum B YacTu onpefeneHns xa-
paKkTepUCTUK HECUMMETPUYHBIX UCMbITEIBAEMbIX U3AENUIA, MOCKONBbKY OHU UMEHOT BO3MOXHOCTb TPEXMEPHOro OnucaHus
U3genus B cllyyae ero MeXaHM4eckoro nepemMeLLeHus.

10.4.3.3 CucteMbl LUMpOBOWA pafnoniornn AaroT 3Ha4YUTENbHO Nydllee KOHTpacTHOe paspelleHue B cpaBHEHUU
C peHTreHocKkonnyeckumu cucteMamu. C NOMOLLLIO OYHKLMA UHTErpaLn KOMNbIOTEPHOTO NPorpaMMHOro obecneyeHus
MOXHO MOMy4aTb OYeHb BbICOKME OTHOLUEHWUST «CUrHanm — noMexay» (>> 1000), u npu TakoM BLICOKOM OTHOLUEHWM «CUr-
Han — nomexa» KOHTpacTHas YyBCTBUTENbHOCTb MOXET npeBbiwath 0,5 %. O3To obecneynBaeT 4OCTAaTOMHLIA KOHTpACT
MeXy KOMMOHEHTaM1 KOMMO3UTHOro Matepuana ¢ HU3KMMU aTOMHbIMW YMcnaMu (Hanpumep, MaTpuua, BOSTOKHO, CNoW).
MpuMeHeHWe pagoHenpPoHUL@eMblX MaTepruasnioB UM KOHTPaCTHbLIX BELLECTB MOXET He noTpeboBaThCs.

10.4.3.4 Cuctembl UM poBOI pagnonorum MoryT obecneynTb BoICOKOE FrEeOMETPUHECKOE pa3peLleHUE C NMOMOLLBIO:
(1) HebonbLworo pasmepa nukcenei (50 nm) un (2) TpybkM ¢ MUKpodoKycoMm M GonbLuero yBennyeHna. BoaMoxHo kombu-
HWPOBaHHOE NMPUMEHEHMe.

10.4.3.5 OkpaHbl U NepeaHIo KPLILLKY AeTeKTopa cMcTeMbl LMPOBOIA paguonoru MOXHO afanTupoBaTh K O4EHb
ManbiM 3HeprusaM. OTo obecneymBaeT BEICOKYHO YYBCTBUTENBHOCTE MPW MarnblX SHeprusx, Hanpumep, 20 kaB. MNpw manoi
SHeprun CHUXaETCH paccesHHOe U3flyYyeHne paguanmum KOMNo3MTHOro Matepuarna B fiyde.

10.4.4 OrpaHunyeHus n ernustowme cdaktopbl. CUCTEMEI LMPOBOA paguonorun npegycmarpuearoT TarenbHoe
LeHTpUpoBaHWe WCTOYHWKA, UCNbITbIBAEMOro U3fenus U getektopa. Mockornbky cucTeMbl LMPOBOIA pagnmonorum oTnu-
Yarotcs GonbWKUM AOMYCKOM Ha A03Y, YeM PEHTreHOCKOMUYeCcKMe CUCTEMBl, TO LEHTPUPOBaHUE MOXET OblTb He Takum
CTPOrMM, KaK B PEHTTEHOCKOMUYECKUX cUcTEMaXx.

10.4.4.1 TpeboBaHuWA k obpalleHuto C pagnoakTUBHEIMU YCTPONCTBAMM U YCTPOACTBA NO3ULMOHUPOBAHWSA U3 ENUii
M3 KOMMO3UTHLIX MaTepuarnos, XapakTepHble Ans JUHAaMUYECKUX cUCTeM, OBBIYHO MPUBOASAT K YBENMYEHUIO KanuTanbHbIX
3aTpaTt Ha obopyAoBaHue, B CpaBHEHWUUN C TPaAULIMOHHOA CTaTUYECKOW peHTreHorpaduei.

10.4.4.2 Y cucTeM UUGPOBOIA pagmnornornn AormkHO OblTe KOMMBIOTEPHOE ynpaBneHvwe. OnepaTop AOMKEH 3HaTb
TEXHOSOMMIO PEHTTEHOBCKOro U3MYYeHNs, a TakKe OH AOMMKEH 3HaTb, KaK Mofb30BaTbCA KOMMbIOTEPHOW CUCTEMOIA.

10.4.4.3 OueHb BbICOKOE OTHOLLEHWE «CUrHam — rnoMexa» B cucTeMe LU poBoi pagnonorum BO3MOXHO TOMBKO
NpW Hanuuum TwaTeneHo oTkanMbpoBaHHoro getektopa. [Npouecc kanubpoaHus TpebyeT oT oneparopa 3HaHWSA HEKOTO-
pbIX creuuan3mpoBaHHbIX HOY-Xay.
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10.4.5 MNpumMmeHeHUe HOPMATUBHbLIX AOKYMEHTOB

10.4.5.1 ObpaTuTeck kK MmeTogmke E2597, rae npuBefeHo cpaBHeHWE LUGPOBLIX LETEKTOPHEIX PELLETOK, YTOOLI Bbl-
6paTb COOTBETCTBYIOLLYIO LIMMPOBYIO JETEKTOPHYIO peLLeTKy, oTBeYatolyto TpeboBaHMsAM HepaspyLlatoWwmux UcnblTaHui,
C NOMOLLbI0 OBLLEro KOMMNIeKca TEXHUYECKUX U3MEPEHUIA, @ UMEHHO. OCHOBHOE NPOCTPaHCTBEHHOE paspeLleHune, Kng,
JOCTyMHaa KOHTpacTHasA YyBCTBUTENBHOCTb, AWanasoH yAernbHON TOMWWHEl MaTepuana, 3anasgbliBaHine n3obpaxeHus,
npupaboTka annapaTypbl, MEPTBbLIE NMWKCENWN U BHYTPEHHAS paccesHHasn paguaums.

10.4.6 YueT reomMeTpuu U pasmepoB

10.4.6.1 Cuctembl LM POBOIA pagnonoru XopoLlo NOAXOAAT ANA onpefeneHnsa XxapakTepucTUK HeCUMMETPUYHBIX
UcnblTeIBAEMbIX M3AENUIA, MOCKOMBKY OHW UMEHOT BO3MOXHOCTb TPEXMEPHOIO ONMUCAHWUS U3LeNns, ecrnn ero MexaHu4ecku
nepefBuUratb No OTHOLLEHUIO K PEHTTEHOBCKOMY Nyu4y.

10.4.6.2 IHdpopmauns 0 reoMeTpumn NpoBedeHUs UCMbITaHUA (OTHOCUTENBHO NOMOXEHUA UCTOMHUKA, UCMbITEIBae-
MOr0 U3 ennsa 1 yCTPOWUCTB NOCTPOEHUSA N306paxeHNin), TONWMHE UCMbITEIBAEMOro M3Aenusa U Habnogaemelx pasmepax
JedbekTa npusefeHa B nyHkTe 10.2.7 (peHTreHorpadus).

10.4.7 Mepbl NnpegocToOpoXHOCTU M Ge3zonacHoOCTH

10.4.7.1 O6Lee onnucaHne Mep NpPefoCTOPOXHOCTU U 6e30MacHOCTM B paZMororMyeckux yCroBUsX U NpUMeHsie-
MbIX dpefeparnbHblX 4OKYMeHTaX U AOKYMeHTax HaunoHansHoro KOMUTETa No paguaLyoHHON 3alyuUTe NPUBELEHO B NMyHKTe
10.2.8 (PeHTreHorpadunsa n KOMNbIOTEPHAA paguonorus).

10.4.7.2 MNpwn paboTe c cucremamu LndpoBoiA pagunonormn, B KOTOPbIX MaHUMyNALMU NPOM3BOAATCA C UCTOMHUKOM
pagvaLum BMECTO U COBMECTHO C UccredyeMbiM U3genuneM, JomxHbl cobritogatbes 6onee cTporue TpeboBaHuUs K skpa-
HWPOBaHWIO.

10.4.8 KannGpoBka u craHgapTu3auus

10.4.8.1 CcbInoyHble cTaHaapTel. STanoHHbIe peHTreHorpamMMel, cosgaHHele ASTM, u cTaHgapTsl NpUeMKK, paspa-
60TaHHble APYrMMW OpraHn3auusiMi, MOryT UCMONbL30BaThCH 45 LUdPOBOro pagnorornyeckoro UCCneaoBaHus, a Takke
ANs peHTreHorpaduu, ecrin BbiNOMHEHB COOTBETCTBYOLLME KOPPEKTUPOBKM, YUUTbIBatOWUE pasHULy B (rlyopocKonye-
CKUX M300paxeHusiX.

10.4.8.2 Y4eT kadecTBa n3obpaxeHuda. KayecTBo n3obpaxkeHWA 3aBUCUT OT TpexX ¢hakTopoB: KOHTpacTa usobpa-
XEHUS, paspelleHnsa n3obpaxkeHNa U OTHOLLEHUSA «KOHTpacT — nomMexuy. B pasgene 11 pykosogctsa E1000, a Takke B
meTogukax E2445, E2446 n E2597 paccMOTpeH psf pa3HbIX METOAO0B OLIEHKM KavyecTBa N30bpaeHUNA.

10.4.8.3 Vcnonb3oBaHWe 4BOWHOrO MPOBOSIOYMHOIO MHAMKATOpa kadecTBa M3obpaXeHWs U BOWHOMO OMTUYECKOro
KnuHa. Ecnu HeobXoauMo, MOXHO MCMONb30BaTh ABOWHOW MPOBOMOYHLIA MHAUKATOP KadecTBa M3obpaxeHus 1 onTuye-
CKWUI KIWH C KaHaBKkamu Ha Nto6oi CTyneHn 4N onpefeneHns U oTCneXunBaHusa NpoM3BOAUTENBHOCTH CUCTEMBI LindpoBoit
pagvonoruyM B 4acT NPOCTPaHCTBEHHOIO paspeLleHnsl, KOHTPaCTHOW YyBCTBUTENBHOCTH, OTHOLIEHNS «CUrHan — nomMe-
Xa», JUHaMUYeCcKoro ananasoHa u USMEeHeHUs NapamMeTpoB 3anasgbiBaHns usobpaxeHus. [BOWHON NPOBOMOYHLIA MHAW-
KaTop KadecTBa U30bpaxeHus ucnonbayetca 6e3 JONONHUTENBHOIO MOMMOTUTENS A1 OLEHKA NPOCTPaHCTBEHHOMO pas-
pelleHus geTektopa. KaHaBoOYHbIA OMTUYECKUA KITUH NPUMEHSIOT ANSA OLEHKU KOHTPACTHOW YyBCTBUTENBHOCTW CUCTEMBI,
OTHOLLEHMWS «CUrHan — fnoMexa» W LUHaMu4eckoro gumanasoHa. 3anasgbiBaHne M3obpaxeHWs MOXHO U3MepUTb MyTem
3axBara cepun n3obpaxeHWid, Npu KOTOPOM UCTOMHUK OTCEKAETCH.

10.4.8.4 Attectauus obopygoBaHuda. Heobxogmumo aTTecToBaTh PAA XapakTePUCTUK CUCTEMEI ANSA rapaHTun Toro,
YTO cUCTEMA MOXET BbINOMHATL Tpebyemble 3agaun no uccnegoBaHuto. Kpome Toro, attectaumio cUcTeMbl LMdOpoBON
paguonornm MoXHO Ny4lle BCEro OLEHUTb C MOMOLLbIO MHAWKATOPOB KavyecTBa M300paxKeHUs, nogobHo nccrnegoBaHuto
TUNOB fedeKTOB W Pa3pbIBOB.

10.4.9 MatepuanbHble 3TanoHbI

10.4.9.1 OTanoHbl YyBCTBUTENLHOCTU (MHAMKATOPLI Ka4ecTBa M306paXeHUs ) — YyBCTBUTENBHOCTE K PEHTFEHOBCKO-
MY W3MyYeHWIo, NoKasaHHasa MHAMKaTOPOM KayecTBa M300paXKeHNs, ABNAETCA USMEPEHWEM KOHTpacTa U B OrpaHUYeHHON
cTeneHu paspelleHus. B cuctemax undpposoin paguonorun oba napamerpa OyayT 3HAYMTENbHO OTIIMYATLCA NPU UCNOSb-
30BaHWK pasHblX TUNOB geTekTopoB. Oba napameTpa HeoOXOAUMO U3MEPSATL HE3aBMCUMO A pyr OT Apyra.

10.4.9.2 lNpumeHeHWe aTanoHHoro 6rnoka — cM. onucaHune stanoHHoro 6noka B nyHkTe 10.2.10.3. 3TanoHHbI 6nok
JorxeH ObiTb NOMeLLeH B CUCTEMY LMEPOBOWA pagMoriorMn B TAKOM Xe MOMIOXKEHUW, YTO WU pearibHoe UCMblTbiBaeMoe
usgenve, 1 UM MOXHO MaHWNyNMpoBaTb B TOM >Ke AManas3oHe nepeMeLleHWid U nogBepratb TOMY e BO3AEWCTBUIO U3-
fyYeHWsa cucTeM SUHaMU4eckol LMPOBOIA pagmnonorun, Kotopele JOCTYMHbl ANA peanbHoro obbekTa, YTobbl NONyYnTh
MaKkcUMarbHY peakLWio CUCTEMBl UCCeoBaHWA LMdPoBO pagnonorum Ha MogenupoBaHHble JedeKTbl.

OA.11

11.1 HopmaTUBHbIe CCbINKKU

11.1.1 CranHaaptbl ASTM:2

E2581 MeToauka no npoBedeHuto LWmMporpadun KOMNO3MTHEIX MaTepuanoB ¢ MONUMEPHON MaTpuLeid, MaTepuanos
3anorHUTENs C3HABWUY-NMaHeneil U CocyA0B BbICOKOrO faBneHuns ¢ punaMeHTHOW HaMOTKO BONOKHA B @BUaKOCMUYECKON
NPOMBbILLIIEHHOCTH

F1364 MeTogunka npumMeHeHnst oTkanndpoBaHHbIX YCTPOWUCTB AN fEMOHCTpaLUnN BO3MOXHOCTU KOHTPOMA CUCTEMBI
HepaspyLUatoLLero KOHTPONSA NHeBMaTUYECKUX LUWH, (opMUpYtoLLeil n3obpaxeHWs ¢ NOMOLLBI0 MHTEPdEPOMETPUYECKOrO
nasepa
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11.1.2 depepanbHble cTaHAApPTbI

21CFR 1040.10 JlasepHble usgenus

21CFR 1040.11 CneunanuanpoBaHHble fa3epHble u3genus

11.1.3 JokymMeHT AMepuUKaHCKoro nasepHoro umHctutyta (LIA)

ANSI Z136.1-2000 Be3onacHoe npMMeHeHWe nasepos

11.1.4 JokymMeHT BpUTaHCKOro MHCTUTYTa CTaHOApTOB

EN60825-1 BesonacHocTb nasepHelx usgenuin. Yacts 1. Knaccudpukaums obopynoBaHud, TpeboBaHWA U pyKOBOA-
CTBO Nnone3oBaTens

11.3.4 CucteMbl WwWnporpadum ¢ nopTanbHbIM 3arpy3oyHeiM YCTPONCTBOM, YCTAHOBIIEHHEIE Ha NPOU3BOACTBE, UMe-
FOT MHOMO O6LLEro ¢ cMcTeMaMmn KPYroBOro yrsrpasByKoBOro ckaHupoBaHus. Cpegu Hux: obydvarollasn 4acTb NporpaMmbl
CKaHUpOBaHWS, 3NeKTpOHHas obpaboTka n3obpaxeHWs BCEro UCMbITYEMOro U3genns, aHanua n3obpaxeHuss U UHCTPYMEH-
Tbl A9 M3MepeHus AedeKToB, aBToMaTuaMpoBaHHas paboTa.

11.4 NpuMeHeHne HopMaTUBHBIX JOKYMEHTOB

11.4.1 Obpawasck kK metogy F1364, rae npefcTaBneHo onvMcaHne KOHCTPYKLUMKU U MPUMEHeHMe ONOYHOro HaTsX-
HOrO YCTPOWCTBA, KOTOPOE MOXHO MCMOMb30BaTLCA ASA KanMbpoBKKU CocoBHOCTU 0GHapyXeHUsa aHoManuu annapaTypbl
Lnporpacuu.

11.4.2 Obpawyasce k metony E2581, rge npeacraBneHo onvcaHwe npoueayp wmporpadun ANS KOMMO3UTHBIX Ma-
TepwaroB C NONMMEPHOW MaTpuLel, MaTepuanos 3anofiHUTENS CIHABWY-MAHENeh U COCY40B BbICOKOrO AaBMeHUs ¢ du-
NaMeHTHOW HaMOTKO BOMOKHa.

11.6.2 CucteMbl, KnaccupuruupyemMble Kak nasepHele CUCTEMbI KIMaccoB 1 U 2, kak nNpaBuno, He TpebytoT HUKaKow
cneyunansHoin 6esonacHocTH, kpome 6a30BOro NoOHUMaHUs 6e30NacHoro NpUMeHeHWs nasepos. [Npyu HOpMarnbHbLIX YCro-
BUSX paboTbl Na3epHble CUCTEMBI knacca 3a Bbl4atoT LONYCTUMbIE YPOBHU W3MyYeHWs flasepHO CUCTEMbI, B MATb pas
npeBblLLAOLLMe 4OMYCTUMbIE YPOBHW U3Iy4YeHUS flasepHbIX CUCTeM knacca 2 6e3 AOMOMHUTENbHBIX OrpaHUYeHni, kpome
6onee rnybokux 3HaHuWiA No BesonacHol paboTe ¢ nazepom. NpW MCMONbL30BaHUM NasepHbIX CUCTEM Knacca 3a, cnegyeT
0o6paTuTb BHUMaHWe Ha To, YToBbl He CMOTPETL Ha U3NyYeHUs Nla3epa C UCNoSIb30BaHWEM ONTUYECKOWR cMCTeMBbI, KOTopas
OyaeT yBenM4mBaTh U3fnyyeHune nasepa (T. €. BUHOKYNAPLI UK TeNeckonuyeckne yCTporucTBa). ITO orpaHUyYeHmne He BKIo-
YaeT 0bbl4HbIE KOpPernpyroLwwue fnH3bI.

11.6.3 BoobLye crneyet usberate UCNONb30BaHME Na3epHbIX CUCTEM knacca 3b 1 knacca 4 AnA Bcex BULOB Npu-
MeHeHUs:, KpoMe NabopaTopHbIX CUCTEM, MOTOMY YTO OHU MpefnonaratoT aKCnyaTaunoHHble orpaHUYeHns U Heobxog -
MOCTb AOMNOSHUTENBHOMO MeAULMHCKOro HabrnogeHus.

OA.12
12.1 HopMaTUBHbIe CChINKU

12.1.1 CraHgaptbl ASTM:2

E251 MeTogbl UCMbITaHUA pabodnx XapakTepUCTUK METaNMNNYECKUX HaknenBaeMblX TEH304aTYNKOB COMPOTUBNEHUS

E1237 PykoBoACTBO NO YCTAHOBKE HakKnensaeMbIx TEH304aT4MKOB CONPOTUBMEHNA

12.3.1 TeH304aTUMKN SBMSAIOTCA YaCTbIO CIOXKHOW CUCTEMbI, B KOTOPYIO BXOAWUT UCMLITYEMOE W3Aenue, Kresilee
BeLlecTBO, AaTyuk, nposoga, KUIM 1 (4acTo) cpeacTaa 3alyuThl OKpyXatoLlei cpedbl.

12.3.2 TeH3ohaT4MKM NpaBUIBHOW KOHCTPYKLMM U UCTONTHEHUS, YbW CBOWCTBA ObINW C TOMHOCTBIO ONpeAerneHs! u
NPUMEHEHBI C COOTBETCTBYIOLLEN AOMel HeonpeaeneHHOCTH, NpeacTaBnaoT coboil JOCTOBEPHbIE CpedcTBa 3MEpPEHUs.
TeH3ogaTUMKN — 3TO OMeHb YYBCTBUTESbHLIE YCTPOiAcTBa ¢ hakTuyecku HeckoHeUYHoI paspeluaroLeil cnocobHocThlo. MNa-
pamMeTpbl MPOU3BOAUTENBHOCTM, ONUCaHHbIE B METOAAX UcnblTaHusa E251, HeobxoagnMo 3HaTb € AONYCTUMOW TOYHOCTHIO,
YTOBkI NONY4UTh YOeauTENbHbIe pesynsraThl MPW aKCnyaTayum.

12.3.6 HakoHeLl, KOHTPOMbHO-U3MepUTENbHas annapaTtypa AOMKHA TWaTeNbHO paccyMTeIBaThes, YTobbl He MOHU-
XaTb HeonpaBAaHHO paboyne XapakTepUCTUKW AaT4MKoB. Bo MHOMMX criyyasx STy Lefb AOCTUYb HEBO3MOXHO. B Takom
criydae crieqyeT gonyckaTb NorpellHoCTb NPU onpegeneHnn TOMHOCTU JaHHbIX.

12.3.7 YcrnoBusi UICMbITAHUA MOTYT B HEKOTOPLIX Cry4asX OblTb HACTONBKO CePbEe3HbIMU, YTO CUrHanbl 06 owmbkax
OT CUCTEM TEH304aT4YMKOB HAaMHOro MPEBLILIAIOT CUrHankbl 06 M3MepsaeMbIX CTPYKTYPHbIX Aedopmauunsax. [pn gokymeH-
TMPOBaHUK amMMNUTYLbl curHanos 06 owunbkax HeoBxoAMMO NPOABNATE NPeAErbHYI0 OCTOPOXHOCTL, YTOBbI 4518 COOTBET-
CTBYIOLLWUX HETOYHOCTEN MOXHO GbINO NOACTaBNATEL pearbHble 3Ha4YeHMUs.

12.3.8 HecMOTpsA Ha JOCTYMHOCTbL HOBLIX TUMNOB TEH304aTHMKOB, @ UMEHHO MOMYNPOBOAHUKOBLIE TEH304aTHNK, TOH-
KOMMeHOYHble TeH30A4aT4MKN, AU PY3MOHHBIE NONYNPOBOLHUKOBLIE TEH30AaTUUKMN, B HACTOSLLEM PYKOBOACTBE fenaeTcs
Yrop Ha WCNonb3oBaHWe MEeTaNNMYECcKMX HaknemBaeMblX TEH304aTYMKOB CONPOTUBIEHUSA. HekoTopble npenmyLlecTBa u
HeLoCTaTKM yKa3aHHbIX HOBbIX TUMOB TEH304aTYNKOB B CPABHEHUU C METaNM4eCKUMWN HaknensaeMbelMU TEH304aTHMKaMu
COMPOTUBIEHMWSA KpaTKo NpeAcTaerneHbl B Tabnuue 13.
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Tabnwu ua 13 — CpaBHeHme HOBbIX TUMOB TEH30AATYMKOB C MeTarlNIn4eCKMMN HaKnemBaeMblIMU TEH3O4aTYNKaMWN CO-

npoTuBNeHnA

Tun TeH3odaTunka

MpenmyLjecTsa

HepocTaTtku

[MonynpoBofHUKOBLIA

MeHblUue pasmMepom.
MeHee AoOpOrocToALLMNA.
Bellwe ygensHoe conpoTuBneHne

MoBEILLEHHASA YYBCTBUTENBHOCTbL K KO-
nebaHuam TemnepaTypel. TeHAeHUNA
K cMeLLeHuto. HernmHeHoe oTHoLe-
HWe conpoTUBNEHMA K fiedhopManum

TOHKONMEHOYHBbINA

WckniovaeT HeoBXxoaMMOCTb afAre3noHHOro cas-
3biBaHWA. [opasgo 6onee ctabunbHasn ycTaHoBKa
(MeHbLUee cMeLleHne 3Ha4YeHWIn ConNpOoTUBNEHNS).
JaTynkoM cunbl HanpsKeHWs MOXET BbITb MeTar-
nnyeckasa MembpaHa Unn CTepxeHb C 0CaX4EHHbLIM
CroeM KepaMn4yeckon nsonsauuu

Mpu U3roToBNEHUM NPUMEHSETCA
ocaxeHue HarnbifleHMeM B Bakyyme
WK MeTog HanblNeHns (HeCbeMHbIN
MOHTaX)

Ondbdpy3anoHHbIN
[MonynpoBofHUKOBLIA

MckntovaeT HeobXxoaMMOCTb are3NOHHOro CBA3LI-
BaHWsA. MeHbLLe pasmepoMm.

MeHee AoOpOrocToALLMNA.

TouHoCTb U noBTOpAeMocTb. ObecneymBaeT WUPO-
KW1iA AManasoH gaBneHus.

Co3gaeT MOLHBIA BEIXOAHOW cUrHan.

MoBbllLeHHas YyBCTBUTENBHOCTE K
koneGaHUsM HapyXHOW TeMnepaTypsi
(oTrpaHuyeHa ycroBUSMU YMEPEHHBIX
Temnepatyp). MamepeHus 3ayacTyto
TpebytoT KoMMEHcaLMK TEMNEPaTYphI.
Mpu U3roTOBMEHWUU NPUMEHSIETCA

MeTod choTonuTorpaduyeckoro Ma-
CKUPOBaHUSA (HECHEMHbLIA MOHTaX)

OLWmnGKKN U3-3a CMELLEHNA U TUCTepe3unca ycTpa-
HeHbI

12.4 Ncnonb3oBaHue aKTyalnbHbIX CTaHAAPTHLIX AOKYMEHTOB

12.4.1 Paboune xapakTepUCTUKN TEH30AATHMKOB ONUCaHbl B METOAaX UcMbITaHnin E251. KoHcTpykuun ncnbitatenes-
Horo obopygosaHus npueegeHsl. OnucaHne METOA0B ONpefeneHns NATW NapaMmeTpoB TeH304aT4MKoB: (1) conpoTuemne-
HWe Npu UCXOLHON TeMnepaType, (2) Ko PULMEHT TEH30YCTONUMBOCTU NPU UCXOAHOW TeMnepaType, (3) TeMnepaTypHbIf
KoadppuumneHT Ana kospduLmMeHTa TEH30YCTONUNBOCTH, (4) nonepevHasa YyBCTBUTENLHOCTL U (5) TennoBas MOLWHOCTb.
[aHHble MeToAbl UCMBITAHUIA HE MPUMEHUMBI K TakUM gaTdnKkaM, Kak JaTyuky HarpyxeHus 1 3KCTEeH30MeTpPbl, UCNonb3ayHo-
LiMe HaKkenmBaeMble TeH304aTYMKN COMPOTUBIEHUS B Ka4eCTBE YYBCTBUTENbHBIX 311IEMEHTOB.

12.4.2 TpvHUMNLI YCTAHOBKU W NPOBEPKU TEH304aTYMKOB OMucaHbl B pykoBogcTBe E1237. HacToAWMA JOKYMEHT
He npefHa3sHa4eH AN HacbiNHbIX UK AU dy3nOHHBIX NONYNPOBOAHWUKOBBLIX AaTUMKOB. HacToSALWMIA AOKYMEHT OTHOCUT-
CA TOMbKO K TeH304aT4yMKam COMPOTUBIEHMWS, KpensLlerocs npu nomMoLu knesuero sellectsa. [logpobHoe onucaHwe
npusegeHo no Belbopy AaTyuka, MeTofaM CkrenwBaHusi, MOAroTOBKE MOBEPXHOCTHW, YCTaHOBKe Aartyuka (obLyne acnekTbl
M acnekTbl NPUMEHEHNS KNEALLEro BelecTBa), COE4UHEHNIO 3NEKTPONPOBOLOB, KOHTPOMbHLIM MPOBEPKAM U 3aLLUTHLIM
NOKPLITUAM.

12.4.3 Bonpockl, cBA3aHHble C TOMHOCTBIO BECKOHTaKTHBLIX CUCTEM M3MEpEHUs gedopmanmmn (Hanpumep, Myapo-
Bas MHTepdepomMeTpus), U obLUMe NPUHLMMILI KONMYECTBEHHOIO CpaBHEHWS ONTUYECKUX CUCTEM OMNWUCaHbI B PYKOBOACTBE
E2208. BeixogHble curHarnbl oT 6€CKOHTaKTHOW ONTUYECKOW CUCTEMBI M3MEPEHUS HanpsKeHUa u gedopMalum B obLLem
JensaTcs Ha ONTUYeckne AaHHble U faHHble BU3yarbHOro aHanuaa. OnTudeckve gaHHele cogepaT MHgopMaLmio, CBA3aH-
Hyto ¢ gecopmaumeli obpasla, npoLecc BU3yanbHOro aHanusa npeobpasyeT 3awmgpoBaHHy0 ONTUYECKYIO MHdOpMa-
Luto B AaHHbIe 0 flechopmanmm. B pykoBoacTee E2208 onucaHbl noTeHUManbHbIe UCTOYHUKN OLIMBOK B AaHHbIX 0 fedop-
Mauuu, obLynme MeTodbl KONTMYECTBEHHOW OLEHKM NOTrPELLHOCTU U onpedeneHunss TOMHOCTU M3MEPEHWA NpW NPUMEHEHUN
6GeCKOHTaKTHBIX METOAO0B A1 U3YYeHWUs coBbITUIA, 4NA KOTOPLIX BPeMs ONTUYECKOW UHTerpaLum HaMHOro MeHbLUE, YeMm
obpaTHoe 3HayeHne MakcMMarnbHOW BPEMEHHON YacTOThbl B 3aKOAMPOBAaHHEIX AaHHbLIX (T. €. COBbITUA, KOTOpble MOTyT pac-
CMaTpuBaTbCs B KayecTBe CTaTUCTUKU BPEMEHU MHTerpauumn). B npunoxeHun npuBogaTcs KpaTkoe onucaHue npumeHe-
HWS, a TakKe KOHKPETHbIE NPUMepLI, ONpeaenstolme pasnuyHble TEPMUHbI.

12.8 MaTtepunanbHble sTanoHHble obpasubl

12.8.1 BaxHO NOHUMaTb, YTO kanMbpoBKa MHAUBUAYANbHBIX TEH304aTYMKOB HEBO3MOXHA. He ncnonb3ayinTe TeH3o-
JaTynkn, ecnn HeobxoguMa KanwbpoBKa 1 OTCREXMBAEMOCTb 40 CTaH4apTOB MaTepuarnbHbIX 3TanoHOB.

OA13

13.1 HopmaTuBHbIe CCLINKU

13.1.1 CraHaaptbl ASTM:2

E1213 MeTog ucnblTaHMA Ha MUHUMANbHLIA paspeluuMblidi TeMAepaTypHbIA nepenag aAnsa cuctem hopMUpoBaHuUsA
MK-n3obpaxeHui

E1311 MeTog ucnblTaHNs Ha MUHWMarbHbBIA onpeaenseMelil TeMnepaTypHblil Nepenag ansa cuctem hopMnpoBaHus
MK-n3obpaxeHui

E1543 MeTtoa ucnblTaHUs Ha nepenaj SKBMBaNeHTHOW LUYMOBOW TemnepaTypel cuctem dopMmupoBaHma UK-
n3o06paxxeHni
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E1862 MeTofbl UCNbITaHWIA AN U3MEPEHNUS U KOMNEHCALMUW OTPaXXeHHOW TeMnepaTypbl C NOMOLLLIO cucTeM op-
mupoBaHus NK-nsobpaxeHuii

E1897 MeToabl UCMbITaHUIA ANS U3MEPEHUs U KOMMeHcauun KoadduumneHTa npornyckaHua caMon cMmsardaroLLei
cpeabl ¢ nomoLbto cuctem hopmupoBanua NMK-nzobpaxeHni

E1933 MeTogbl UcnblTaHWil ANs M3MepeHnsa U KoMaeHcauun koshduLmneHTa nsnyyeHus ¢ NoOMOLLbIO cucTem op-
mupoBaHus NK-nsobpaxeHuii

E1934 PykoBoacTso no obcrnefoBaHuWIo areKTpUYECKOro U MexaHn4eckoro obopyaoBaHua METOL0M MHpaKkpacHo
TepMorpacum

E2582 MpakTnyeckne ykasaHUs no nHgpakpacHon TepMorpadum BenblleK NaHenen 3 KOMNO3WTHLIX MaTepuanos
¥ PEMOHTHbIX 3aMnaT, UCMOoMb3yeMbIX B a9POKOCMUYECKOW oTpacnu

13.1.2 CnpaBoOYHUKU U cCTaHOAapTbI:6

MIL-HDBK-731 MeTog HepaspyLuaroLLero UCNuITaHNs KOMMNO3UTOB — TepmMorpadus

13.3.6 AKTuBHas Tepmorpadusa — akTuBHasa Tepmorpadua TpebyeT Nenonb3oBaHns BHELLHErO UMMYIbca, BO30yX-
JatoLero noTok Tenna (auddysnein) B ucneliTeiBaeMoM obpasue. HarpeB MoxeT BBOAUTLCA (1) NOMELLEHUEM UCNbITHIBA-
€MOro U3genus B KOHTakTe ¢ 0O6bEKTOM L pyroil TemnepaTypbl (TENMONPOBOAHOCTL); (2) HarHeTaHWeM BO34yXa WK KUA KO-
CTU B n3genue (KOHBEKLMOHHbIW Harpes), Uiv BO34eNCTBUEM Ha UCMBITbIBaeMOe U3Zenue CBETOM UMMYNbCHOW nammbl Uiu
npoxeKkTopa (Harpes uanyyeHneM). OxnaxgeHvwe He MeHee 3pPEKTUBHO, HO NPU 3TOM LOCTYMNHa TONLKO Tennonepegada
UKW KoHBeKUMS. ELe ogHOW (hopMOIi BHELLIHEro BO3LeACTBUA ABNSETCH LMKMyeckas MexaHuyeckasn gecdopmanms ucnol-
TelBaeMoro usgenus. MNpumepamu asnawTea (1) pe3oHaHe Tena unu (2) NokanbHbIA pe3oHaHC ¢ NOMOLLLIO YNBTPa3BYKo-
BOro jatyvka. B Lenom umknmyeckas vyactoTa B AuanasoHe oT 5 go 30 'y AnaeTcs oblei AN KOMMNO3WUTOB.

13.3.6.1 BeckoHTakTHbIe MeTOAbl — M3ry4aemMas SHeprus He TpebyeT cpedbl ANS Nepejayn Tenna oT UCTOMHUKA K
NoBepXHOCTU uUcnblTeiBaeMoro obpasua. Ansa 6eckoHTakTHOro obpasia Hanbornee 4acTo UCMONb3YIOTCA Namnbl Harpesa
(MMnNynNbCHbIE NMamnbl UK NPoXeKTopkl). Kpome Toro, NpUHYAMTENBHbLIA BO3AYLUHBIA HAarpeB (Mnu oxnaxgeHune) obbi4HO
cyMTatoT 6eCKOHTaKTHBIM (KOHBEKLMOHHEIA Harpes/oxnaxgeHue). Kak npaBuno, nerde nony4uTb paBHOMEpPHOE TennoBoe
U3ny4YeHne No OTHOCUTENbHO BOMbLLOK NOBEPXHOCTM, UCMONb3YS HarpeB ManyvyeHmeM. MeTtog Harpesa M3nyvyeHWeM TaKkke
NoAXOo4WUT 4N U3gennii HenpaBuUbHONW POPMbI UM C HEPOBHOW NMOBEPXHOCTLIO. CXeMbl TENM0BOro U3My4YeHUs oT UCTOoY-
HWKOB U3Ny4aroLLlero Harpesa, kak npasuio, 6ornee BOCNPON3BOAUMEI U B BombLUE CTENEHN NOLLA0TCA KOMMYECTBEHHO
WHTepnpeTaunm, Yem B crlyvae ¢ KOHBEKLMOHHLIM HarpeBoM.

13.4 Ncnonb3oBaHMe HOPMaTUBHBLIX CCbINOK

13.4.1 O6wmit 0630p aKTUBHEIX U MACCUBHLIX METOA0B TepMorpadum ¢ Ucrnornb3oBaHMeM BeCKOHMUKTHEIX Cnoco-
O0B Nony4eHnsi cxem U3fNyvyeHns TEMOBON SHEPruM NpegcTaeneH B cnpasoyHuke MIL-HDBK-731.

13.4.2 B OTHOLUIEHWUN KOHTaKTHOW TepMorpaduu ¢ NaccuBHEIM UMW akTUBHBIM BO30YXAEHMEM crelnannanpoBaH-
Hblil cTaHgapT ASTM He paspaboTaH.

13.4.3 BecKoHTaKTHble (MH(paKpacHble) MeToAbl

13.4.3.1 CnocobHocTb onpeaeneHnss MUHUMarbHOro pa3peluMmoro TemneparypHoro nepenaga (MPTI) cnoxHoi
cucTeMbl chopmupoBaHns MK-usobpaxkeHunii kak pyHKLMA OT MPOCTPaHCTBEHHOW YacTOThl ONUcaHa B METOLE UCMbITAHUNA
E1213. 3HaueHna MPTIT gatoT oueHKy paspeluatoLyeil cnocobHOCTM U MOTYT UCMONb30BaTLCA ANA CpaBHEHWUSA O4HOW Cu-
CTeMBbI C Apyroi (MeHbLume 3HadeHna MPTI ykasbiBatoT Ha Goree BbICOKYHO paspeluatoLyto cnocobHOCTB).

13.4.3.2 CnocobHocTb onpeaeneHnss MUHUMarbHOro pa3peluMmoro TemneparypHoro nepenaga (MPTI) cnoxHoi
cuctembl popmupoBaHnsa NK-nzobpaxeHuii kKak pyHKLWA OT yrma, NpoTuBonexallero K o6bekTy, onucaHa B MeToge uc-
neitaHuiA E 1311. 3HaveHna MPTI gatoT oueHKy paspeluatoleid cnocobHOCTU U MOTYT UCNONb30BaTLCA A5 CPpaBHEHUA
OfHOI cucTemsbl ¢ Apyroit (MeHbLUne 3Ha4eHna MPTI ykaabiBatoT Ha Bonee BLICOKY0 cnocoBHOCTL 0BHapyXeHNs).

13.4.3.3 OnpegeneHne nepenaja 3KBUBaNEHTHON LWymoBol TemnepaTtypol (IMOLUT) TennoBbIX cucTem BU3yanu-
3auum obbivHoro Tuna MK-cuctem nepeaHero ob3sopa (MKMO) unm gpyrx TMUNOB, UCMOMNb3YHOLWLMX ONTUKO-MEXaHWYECKUN
ckaHep, He BkntodaeT MN3C unu NMpoBUAMKOHEl. YacT gaHHOro MeToga ucnelTaHusa Bbinv chopMynMpoBaHbl ¢ gonyLe-
HueM poToHHOro(bIxX) AaTyuka(oB) Npu cTaHfapTHOW doHoBoN TemnepaType 295 °K (22 °C). Kpome dakTopa HepaBHoO-
MEPHOCTW UCMNbITaHUS, MPOBEEHHbIE NPU UHbIX POHOBLIX TeMMepaTypax, MOryT NPMBECTH K YXYALUEHUIO NPeLe3NOHHOCTH
M cuctematuyeckol norpeHocTu. MOLUT oTHoCUTCA K MUHUMAanbHOMY paspellaeMoMy nepenagy TeMnepaTyphbl, TakuM
obpa3soM, yBenuyerue MILUT MoryT NposBRATLCA Kak NoTepsa AeTanei Ha TepMorpadny4eckoM n3obpaxeHuu.

13.4.3.4 lMpoueaypbl U3MEpPEHUa U KOMMEHCaLUN OTpaKeHHOW TeMnepaTtypbl NpU U3MepeHun TemnepaTypbl Mo-
BEPXHOCTU obpa3sla c NOMOLLBI0 paguoMeTpa AnsA MonydeHWs MHpaKkpacHoro 3obpakeHns onucaHel B METOAAx Wc-
nelraHuii E1862.

13.4.3.5 Mpouenypbl U3MepeHUsa U KoMrneHcaumm KoadpduuueHTa NponyckaHnsa nNpu UCnonb3oBaHUM pagmoMeTpa
ANs nonyYyeHns MHPaKpacHoOro n3obpaxeHus, YTobbl N3MepUTbL TeMnepaTypy obpasLa Yepes cMArvaloLLyro cpefy, Ha-
npuMep okHo, pUnETp UK aTmocdepa, onucaHbl B MeTogax ucneltaHnin E1897.

13.4.3.6 lMpoueaypbl M3MEpPEeHUa U KOMNEHcaUuun KosdduLmMeHTa U3nyyeHus npu UaMepeHnun Temnepartypel no-
BepXHOCTU obpaslja PopMUpOBaHUEM MH paKpacHOro n3obpaxxeHnsa onucaHsl B METOAaX UCTbITaHuiA E1933.

13.4.3.7 MNepeveHb 0653aHHOCTER KOHEYHOrO NONbL30BaTEeNs M onepartopa MHpakpacHoih Tepmorpadun npu npo-
BEpPKe 3MEKTPUYECKUX U MEXAHUYECKUX CUCTEM MpuBedeH B pykoBogcTBe E1934. B HacTosLeM PyKOBOACTBE ONUCLIBa-
IOTCH KOHKPETHblE JaHHble, HeoBXoAuMble ANA AOKYMEHTUPOBAHWSA Ka4eCTBEHHBLIX U KOMWYECTBEHHBIX MHpaKkpacHbIX
TepMorpadunyeckux UcnbITaHUi.
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13.4.3.8 lMpouenypa obHapyXeHUs NOLNOBEPXHOCTHEIX Ae(EKTOB B KOMMO3UTHLIX NaHeNsX U peMOHTHLIX 3anna-
Tax, NPUMEeHsSeMbIX K KOMMO3UTHBIM KOHCTPYKLMSM C NOSIMMEPHOI UMW KepaMu4ieckoi MaTpuuel, obcregyemasn nosepx-
HOCTb KOTOPLIX 4OCTaTOMHO BU3yalibHO Hemnpo3payHa, NornoLaeT nagarowuii CBET U UMeeT JOCTaTouHbIA KOS dULMeHT
U3Ny4YeHuns, NO3BOMSIOWMIA KOHTPONMPOBaTEL NOBEPXHOCTHYO TeMnepaTypy NK-kamepoii.

13.5.1 Tak kak GeckoHTaKTHas MHgpaKpacHas TepMorpagua paboTaeT Ha OCHOBE METOL0B ONTUYECKOro NoMs, ee
MOXHO NMPUMEHATE NPW BEICTPOM 0CMOTpPe GONbLUMX MOBEPXHOCTE.

13.5.2. OYeHb TOHKWE MaTepuarbl, HanpuMep CrOUCTbIE KOMNO3WUTLI, KaK BbINo JoKasaHo, UMEKOT XOPOLLYH Tou-
HOCTb KOHUIypaLmmn TENSOBbIX NOBEPXHOCTHBIX MOTOKOB MO OTHOLLEHUIO K fedeKTaM UnuW paspbiBam BHYTPEHHEN YacTu.
ToncTele KOMMNO3UTLI ByAyT UMeTb fedekTbl Bonbluero pasmepa Ha bonbluei rmybuHe, Yem OHM 0BbIYHO GLIBAKT M3-3a
nonepe4YHoro TENOBOro NOTOKa (MeTOA LI 06paboTKM M300pacKeHU MOryT KOMMEHCMPOBaTL 3TOT dakT). Mo Mepe Toro Kak
pa3Mepkl B NonepevyHoM cedeHun fedeKToB CTaHOBATCA CpaBHUMBIMU C MX IMYBWHOR, KaxKyLmiica pasmep BygeTt 6onblue
aKkTM4eckoro pasmepa gedekra.

13.6.2 PaboTa ¢ BO3gyLUHLIMMW MyLLUKaMWU, UMNYSIbCHBIMUW NNaMMNaMm1 U MPOXEKTOpaMi MOXET 3anpeLyarbes B YCNoBU-
AX HerMocpeaCcTBEHHOW aKcnyaTaymu.

OA.14

14. YnbsTpasBykK

14.1 HopmMmaTUBHbIe CCbINIKK

14.1.1 CranHgaptbl ASTM:2

E114 MNpakTnyeckne ykaszaHUA no KOHTaKTHOMY MeToay AedeKToCKoNuU NPSMOSTIMHERHBIM NyYKOM YNBTPas3ByKOBOMO
umnyneca/axa

E214 MpakTuyeckme ykasaHus no yrsTpasByKoBOW NorpyaroLlei eheKTOCKONMMN METOL0M OTPaXKeHHbIX UMMYrbC-
HbIX FOPU3OHTasbHBIX BOSH

E317 MNpakTuyeckune ykasaHus no oLeHke paboumx xapakTepucTUK Mpubopos 1 cucTeM gedekTocKonum ynsrpassy-
KOBbIM MMMYSbCOM/3XOM €3 3MeKTPOHHOrO KOHTPOSbHO-U3MepUTenbLHOro obopyaosaHus npubopos

EB64 lNMpaKkTuyeckne ykasaHWsa Mo M3MEPEHUIO KaxXyLLerocs 3aTyXaHus yrbTpasByKOBbIX FOPU30HTalbHbIX BOMH Me-
TO4OM MOrpyKeHWs

E1001 MpakTnyeckue ykazaHUs no oOHApPYXEHWUIO W OLEHKE paspbiBOB MOTPYXEHHBIM METOLOM AedeKTOCKONUn
NPSAMOMMHEAHBIM MYYKOM YNBTPa3ByKOBOro MMMyfbcalsxa ¢ UCMofb30BaHUEM FOPU3OHTasbHBIX BOSH

E1065 PykoBoACTBO NO onpefeneHnto XxapakTepucTuK yneTpas3ByKOBLIX UcKaTenein

E1324 PyKoBOACTBO MO U3MEPEHUIO HEKOTOPLIX SMEKTPOHHEIX NapaMeTpoB NpUMBOpPOB YNsTpa3ByKOBOW AedeKTo-
cKonum

E1901 PykoBoacTBO N0 06HapYXEHUIO U OLIEHKE pa3pbiBOB KOHTAKTHLIM METOAOM YLTPa3BYyKOBOMR fedeKTocKonun
NPSAMONUHENHBIM MYYKOM YNBTpa3ByKoBOro umMnynsca/axa E 2580

E2580 MpakTnyeckme ykaszaHua no yrnsrpasByKoBOWA AedheKTOCKOMMUM NIOCKUX KOMMO3UTHEIX NaHenei n matepuana
CpeAHero crosi MHOroCMolHbLIX KOHCTPYKLWIA, UCNOMb3yeMblX B @3pOKOCMUYECKOA oTpacnu

SAE J428 YneTpa3BykoBas gedekrockonusa

14.1.2 CnpaBOYHUKU U CTaHJapTbl:6

MIL-HDBK-731 MeTog HepaspyLUatoLlero UcnbiTaHUs KOMMO3UTOB — YrbTPasByKOBLIE UCMbITaHUA

14.2.3 Tunbl npoueayp

14.2.3.1 KoHTaKTHOe WcnblTaHWe — AaTyuK NOMeLLaeTcsi HeMOCPeCTBEHHO HanpoTUB UCNBITEIBAEMOro U3genus,
npu 3TOM MeXAy HUMMW HAaHOCWUTCSA NeHKa XUAKOro CBA3YIOLLEro BellecTsa.

14.2.3.2 VicnblTaHne ¢ NOrpyXXeHneMm — UcnblTbiIBAEMOE U3fienue ycTaHaBnMBaeTcA B pe3epByap CO CBA3LIBAlOLLEN
XMAKOCTbIO, 06bIYHO BOAOW. [laTunK norpyaetcsa B pesepByap U TOYHO YCTaHaBMMBAETCA OTHOCUTENbBHO UCTLITHIBAEMOrO
u3genus. Ecnu norpyxxeHne HexenatensHo, MOXHO UCMOMb30BaTk BOAAHbLIE KOMIOHKU MeXAY AaT4MKOM WU UCNbITEIBAEMON
NOBEPXHOCTHIO.

14.3.1 OguH 13 Haubornee LUMPOKO UCMNONb3yeMbIX BUAoB HPW ANd KOMMO3WTOB U KOMMOHEHTOB — 3TO yrbTpa-
3ByKoBas AedpekTockonusa C-CKaHWpOBaHWA TEeHeBbIM METOAOM W YNbrpa3BykoBas 9XOMMMynNbcHas gedpeKTockonus
A-cKaHWpoBaHWeM. B cuny LUMPOKOro passuTUA 3Toi cdepbl M pasHoobpasnsa BO3MOXHBIX METOA0B W npoLledyp ynsrpa-
3BYKOBBIX UCMbITAHUIA TEXHUYeCKNe TpeboBaHWA U KpUTEpUN J0MNYyCcKa/oTKITOHEHNUA 0BbIMHO NPUBOASATCS B JOKYMEHTE, yNo-
MSHYTOM B TEXHOIOMMYECKUX crielmdukayuax nonb3osarens.

14.3.2 TeHeBOI MeTOA, UCMOMB3YIOLMIA AMEKTPOHHOE permcTpupytowiee obopynoaHue (C-ckaHep), XopoLlo noa-
XOAUT ANs fedeKTOCKOMUN MHOTOCIOWHBIX KOHCTPYKLUMIA. OTOT MeTog ABMSAETCA OAHUM U3 Hanbornee pacnpocTpaHeHHbIX
npukNagHelX MeTofoB 0BHapyXeHUs paccoeHWi, HapyLLeHUA agres3nu, a Takxke fedeKToB MOPUCToro Tuna.

14.3.3. HecmMoTpa Ha TO YTO MHAOPMALIMIO O pasfMYHbIX BO3MOXHbLIX AedeKkTax U BHYTPEHHUX paspbiBax MOXHO
Nony4uTb METOAOM YFETPa3BYKOBOrO UCTbITaHWSA, K OCHOBHLIM OnpegensemelM gedekraM MOXHO OTHECTU BHYTPEHHUE My-
CTOTbI/06beM NYCTOT, HapyLLeHWe aaresunm, paccranBaH1s U MOPUCTOCTb. Takke MOXHO onpefeniTe HanpaBneHne BOSOKOH.

14.4 Vicnonb3oBaHMe HOPMAaTUBHBLIX CCbINOK

14.4.1 O6wme cBeaeHus

14.4.1 ¥YneTpa3ByKoBOe OMpefeneHne HanpasneHUss BOMOKOH, COAepXKaHWA MycTOT, PacCroeHUi, XapakTepucTuk
NPOYHOCTU (Hanpumep, KoOHeYHas NPOYHOCTL) € NOMOLLBI KoadhduumeHTa BonHel HanpsxkeHus (KBH), paspywenue ot
YCTanocTu U anacTUYHbIE KOHCTaHTLI B MaTpuLe eCTKOCTU onucaHbl B cnpaBoyHuke MIL-HDBK-787.
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14.4.2 9xoMMNyNbCHbIN MeTof,

14.4.2.1 YneTpa3sBykoBas AedeKTOCKONUA UCNbITbIBaeMbIX U3Lennuii SXOMMNYNbCHBIM METOAOM C NMOMOLLBIO NPSAMO-
FNIMHENHOrOo My4Ka NPOAOSTbHBIX BOSTH, BBEAEHHbIX NPAMbLIM KOHTAKTOM UCKaTeNs ¢ UCMbITbiIBaEMbIM MaTepuanom, onucaHa
B MpaKTU4ecknx ykasaHuax E114. JaHHble NnpakTU4Yeckne ykasaHus NPUMEHSIoTCa Ana pa3paboTku npoueaypbl UchbiTa-
HWS, cornacoBaHHOW NokynaTteneM (0cBeAOMMEeHHas UHXeHepHasa opraHn3aLus) U NOCTaBLLMKOM.

14.4.2.2 Tpoueaypbl 0BbHapyXeHUa pa3pLIBOB B Marepuane ¢ MoOMOLLbIO M3MepUTeNbHbBIX NpubopoB, KoTopble ne-
pefatoT 1 NofyyaroT MMMYSbCHbIE NPOAOSbHLIE YIETPa3BYKOBbLIE BOMHLI, BBEAEHHbIE B UCMbITHIBAEMBIA MaTepuansl, npu
NOrPY>KEHUW UM KOHTaKTE C XXUOKUM CBA3YIOLLMM BELLECTBOM, ONUCaHbI B NPaKTUYECKUX yKadaHusax E214. JaHHble npak-
TUYeCKne yKasaHUs NMPUMEHSIOTCA KO BCeM MaTtepuanam, CnocobHbIM MPOBOAUTL 3BYK NOAXOAALEN YacTOTkl U KOTOpbIe
MOXHO NOrpyaTb B XWAKOE CBA3YIOLLee BELLeCTBO AN NpoBefeHNs edeKTOCKONUM Ui KOTopble MOXHO MOABEPrHYTb
UCMbITAaHWIO C UCMOMb30BaHNEM BOLAHBIX KONOHOK UMW NOTOKa CBA3YIOLLEro BelecTBa MeXAy UcKaTenem U ucnblTeiBae-
MbIM MaTepuanom.

MpumevaHune 15— MpakTuyeckme ykasaHus E1001 — 310 AONONHUTENbHLIA AOKYMEHT K NPaKTUYECKUM yKa-
3aHuam E214.

14.4.2.3 NamepeHns KaxyLLerocsa 3atyxaHue ynerpa3sByka MaTepuanoB UNU KOMMOHEHTOB C NNOCKOW, Napannenbs-
HOW NOBEPXHOCTLIO C MOMOLLbIO 0OBIMHOMO 3XOMYNLECHOrO 060PYA0BaHUSA YIBTPa3ByKOBOro 0bHapyXeHUs AedekToB K pas-
pbIBOB, A€ OTpaXeHWe oTobpaxaeTcs B BUge A-CKaHUMpPOBaHWS, OMMCAHO B MpakTUYeCKMX ykasaHusx E664. Ota npoueay-
pa M3MepeHus Nerko agantupyeTcs 4N onpegerneHnss 0OTHOCUTENbHOIO 3aTyxXaHusa Mexgy matepuanamu. Ans usmeperus
abCcontoTHOro (MCTUHHOIO) 3aTyXaHWs, yKa3blBaloLLero Ha MMMaHeHTHBIA XapakTep marepuana, Heo6xognuMo BHECTH MNo-
npaBK1 Ha reoMeTpUYeckne napameTpel obpasLa, paccenBaHue 3BYKOBOrO My4ka, KOHTPOSbHO-M3MepUTeNbHblE MPUBopsI
¥ NpouedypHbIA dakTop. OTW pesynsraTbl MOXHO NOMyYMTh Bonee y3koHanpaeneHHbIM YrbTpasByKoBbIM 060pyf0BaHMeM
n MeTogamu. [laHHble NpakTUYeckne yKkasaHus CBA3aHbl C 3aTyxaHWeM MPOoAOSbHbIX BOMH, BBEAEHHbLIX B UCMbITEIBAEMOE
METOLOM MOrpy>XeHNUs nsgenue.

14.4.2.4 Mpoueaypa ynerpasByKoBOi AedeKTOCKONUN ChiMyynx MaTepuanoB Wnu AeTanei nyteMm nepegayuv Um-
NYNbCHBIX NPO4ONLHEIX BOSH Yepea XUAKoe CBA3YIOLLee BELLeCTBO B MaTepuan 1 HabrnogeHnem 3a npuaHakamu oTpaxe-
HWS BOSH OnucaHa B npakTudecknx ykazaHusx E100. B HUX oxBayeHbl TONbKO Te UCMbITaHWSA, B KOTOPbLIX OAWH UCKaTemb
UCnonb3yeTcs Kak Ana nepegayu, Tak 1 4ns npuema curHana (SXoMMmnynbHelid) U rge YacTb UCMbITHIBAEMOro Matepuana
MOMHOCTLIO MOrpyXeHa B CBA3bIBatoLLee BELLECTBO (MCMbITAHME NP NOrpyxeHun). B HUX npueedeHsbl 06Lme TpeboBaHWs
¥ NpoLedypbl, KOTOPbIE MOXHO WCNONB30BaTb AMS ONpefeneHns paspeliBOB U ANA OTHOCUTENBHON WU NPUONU3NTENBHOM
OLieHKM pa3Mepa paspebiBa. [pakTuieckue ykazaHWsa 4OMNONHAET NpakTuyeckue ykasanus E214, gobasnsasn 6onee nogpob-
Hble cBefeHus no BbIGOpy 1 KanmbpoBKe CUCTEM NPOBEPKM, a TakKe No OLeHKe NofyYeHHbIX NPU3HaKOB.

14.4.2.5 KoHTaKkTHasa ynbTpa3BykoBas AedeKTOCKONUA AN ChiNydynMx mMatepuanoB nyTem nepegadvvm MMMynbCHbIX
yrBTPa3ByKoBLIX BOSIH B MaTepuwan W HabnogeHWsa 3a Npu3HakaMu nonyYeHHbIX BOSH onucaHa B pykosogctee E1901.
B Hem onwucaHbl TOMBKO Te TUMbI 4edEeKTOCKOMUK, MPWU KOTOPbIX MCMOMNb3YIOT TOMBKO O4WMH UCKaTemnb Kak Ans nepegaqu,
TaK U ANg npuema curHana (a3xoumnyrbHbli). B Hem npusegeHbl o6une TpeboBaHWA 1 NpoLeaypbl, KOTOPbIE MOXHO UC-
Nonb30BaTh A48 ONpeAeneHns pa3pbiBOB, PacrnonoXeHNUs rMyBuHbl U pacCTOSHUA OT TOYKW OTCYeTa, a TakkKe 415 OTHOCK-
TENbHOro UK NPUBNU3UTENBLHOIO ONpeAerneHns pa3MepoB pa3pbiBOB B CPABHEHWUM C OLIEHKOW pa3mepa pa3pbiBbl B Kade-
CTBe CpaBHEHMUS C 3TanoHHbIM 06pa3sLoM. MpakTuieckue yKkasaHUs JOMNOMHAT NpakTuyeckue ykasanusa E114, gobasnss
6onee nogpobHele cBegeHNUs Mo BEIGOPY M KannbpoBke CUCTEM MPOBEPKM, a TakkKe Mo OLEHKe NOMy4eHHbIX MPU3HaKoB.

14.4.2.6 OnucaHune aByx npoueayp ynesrpassykoBoi gedektockonun (Y) NNOCKUX KOMMO3UTHLIX NaHenenh n ma-
Tepuana cpegHero crost MHOrOCIONHbLIX KOHCTPYKLUWIA (NapannenkbHble NOBEPXHOCTHU), @ UMEHHO npouledypa UCMbITaHNs
A, 3XOMMNYIbCHOE UCMbITaHWe, W Npouegypa NpoBepkn B, TeHeBON MeToh AedeKToCKONMU, NPUBELEHO B NPaKTUYECKMNX
ykasaHusx E2580.

14.4.3 TeHeBoW MeTOA

14.4.3.1 B OTHOLUEHUM TEHEBOro METOAA YNETPa3ByKOBOro ONpefdeneHuns XxapakTepucTUK MaTtepuanos, KOMNO3UTOB
U np. cneynanuanpoBaHHbli cTaHgapT ASTM He paspaboTaH. TeHeBOW METOA YNETPa3ByKOBOIo OMpeerneHns xapakrepu-
CTMK KOMNO3WUTOB M UX KOMMOHEHTOB onucaH B cnpaBoyHuke MIL-HDBK-787.

14.4.4 Ob6opypnoBaHue u npuGopbl

14.4.4.1 MNpouegypa U3MepeHUs cregyroLnxX napameTpoB NPOU3BOSUTENBHOCTW YIBTPa3ByKoBbIX Npubopos onu-
caHa B pyKkoBofcTBe E1324.

14.4.4.2 [laTynkn — cBefeHunA No oLeHKe onpedeneHHbIX XapakTepuUCTUK YBTpasByKOBLIX UCKaTenen, Ucnonb3ye-
MbIX C KOHTPOIbHO-U3MEPUTENBHBIM YNBTPa3ByKoBbIM 060pyfoBaHeM, NpuBedeHsl B pykosogctae E1065. B HacTosAweM
PYKOBOLCTBE OMWCLIBAKOTCS CPEACTBa MOMyYeHWs AaHHbIX NMPOW3BOAUTENBHOCTH, KOTOPbIE MOTYT MCMOMb30BaThCA MpU
onpeeneHnn akyCTU4eCKUX U MeKTPUYECKNX XapakTepUCTUK YNbTPa3ByKOBLIX UcKaTenew.

14.5.1 YnberpasBykoBble NepegaTyunky, HacTo HasbiBaeMble «MCKaTeNsMU», Kak MPaBuo, UMEKT AuaMeTp He 6onb-
Wwe 25 MM (1 groim). ST faTyunku MOryT UMETE pasnuyHble BbIXO4HbIE 3BYKOBLIE XapakTepucTukn. MNosTomy npu gedex-
Tockonuu BonbluMX 06BEKTOB HeOOXOAMMO CKaHMpoBaTb OOBLEKT C y4eTOM 3ddPeKTUBHOW BENUYMHBI 3BYKOBOIO My4Ka,
CBSA3@HHOIO C AaTYMKOM.

14.7.3 pu HeoBXOAUMOCTH MOMYYNUTL KONMYECTBEHHYIO MHopMaLnio HeoBX0AMMO NPOBEPUTE BEPTUKANBHYIO UK
rOPW30OHTaNbHYIO MMHERHOCTL UK oba 3T NapameTpa B COOTBETCTBUM C NpaKTUYeCKUMK YKadaHuamu E317 unu gpyrumu
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npoueaypamu, yTBepK4EeHHbIMU YNONHOMOYEHHBIM OPraHoOM U 3akasqukoM. MNMpuemnemble XapakTepucTUkU IMHERHOCTH
MOrYT COMacoBbIBaTbCA MeXAY YNONTHOMOYEHHbLIM OPraHOM U 3aKa34nKoM.

14.8 MaTepuarnkbHble aTarnoHHbIe cTaHAapThl

14.8.1 OXoMMNynNbCHble 3TanoHHble CTaHgapThl U 06pa3subl — UCMbITbIBaeMoe usgenue camo no cebe MOXeT AB-
NATECHA OCTATOMHBIM 3TaNOHOM, UCMOSB3YIOWMM 3X0 OT 3afHEel CTEHKM B KadyecTBe Hadana otcyeta. [ng nonyyeHus 6o-
nee nogpobHON KONUYeCTBEHHON MHpOPMaLIMK ANA CTaHAaPTU3aLMKU MOXKHO UCMoNb3oBaTh 0OpaboTaHHbIe UCKYCCTBEH-
Hble oTpaxaTenu (paspbiBbl) UK FpadUky OTHOLLEHUS PacCTOSHWUA K aMNNTyAe W3BECTHBIX PasMepoB OTPaXKeHUs Ans
TOro UMM MHOTO UcKaTensa U Matepuana. MickyccTBeHHble oTpaxaTenu MOoryT NpeAcTaBnsATe COB0N MHOPOAHbIe MaTepua-
nbl, OKa3aBLUMECS BHYTPU NpU (hOPMUPOBaHUMN CTPYKTYPLI CITIOEB B UCKYCCTBEHHBIX MOPUCTBIX yYacTKkax, 0TBEPCTUSX Mio-
CKOW HWXHEW MOBEPXHOCTU, NPOCBEPNEHHbIX BOKOBEIX OTBEPCTUAX MNK Npopessix. [ToKpbITUe NOBEPXHOCTW STANOHHOMo
obpasla AoMKHO GbiTb MAEHTUYHO NOBEPXHOCTU eAuHULLI Npon3BoacTBa. MaTtepuan stanoHHoro obpasua u matepuan
M3rOTOBMNEHNUS JOSMKHBl UMETb UAEHTUYHBIE aKyCTUYECKe CBOWCTBA (MO CKOPOCTU U 3aTyXaHuto). BelbpaHHbI sTanoHHbIA
npu NPoBeAEHUU UCTbITaHUIA oBpaseL| JOMKEH UCMOMNb30BATLCA KaK OCHOBA A5 CPaBHEHWUS CUrHAMOoB.

OA.12

15 BusyanbHblil Hepa3pyLualoLWwmnii KOHTPONb

15.1 HopMaTuBHbIE cChINKK

15.1.1 PykoBogctBo ASNT3

PykoBOACTBO Mo Hepa3spyLUaloLWUM UCTbITAHUAM, BU3YyalibHble M ONTUYECKWE UCTbITaHus, TOM 8

SNT-TC-1A PekoMeHayeMble NpakTU4eckne ykasaHusa no kBanudpukalmm nepcoHana u ceptudukaumm npu Hepas-
pyLIaIOLLMX UCMBITaHUAX

15.4 Ucnonb3oBaHUe HOPMaTUBHLIX CCbINOK

15.4.1 MogpobHyto nHdopMaLmIo KacaTernbHO KBanugmuKkaLmmn nepcoHana, obyyYeHus n ceptTudmkaLlmm MoXHO Hal-
Tn B gokyMmeHTe SNT-TC-1A AmepukaHckoro obLlecTBa HepaspyLUaloLLUX UCNbITaHWiA.

15.4.2 MogpoBHoe onncaHne huU3nonornm 3peHuns, NPOBEPKMN OCTPOTEI 3pEHNS, ONPEAENEHUS XapaKTeEpPUCTUK CBe-
Ta, NPOBEPKM OKPYXatoLLeil cpefbl, BCioMoraTefbHbIX CPeCcTB U MpUcnocobneHunii, HOpPM U CTaHLapToB, B3auMOAeWCcTBUe
BM3YyanbHOMo HepaspyLuatoLero KOHTPOnsa ¢ APYrMMU MeTogaMu HepaspyLuaroLero KOHTPONSA MOXHO HalTu B pyKOBOA-
CTBE N0 Hepa3pyLlaLwUM UcnblTaHuaM, ToM 8, AMepuKaHcKoro obLecTBa HepaspyLUatoLWnx UCbITaHUi.
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Mpunoxexnue Ob
(cnpaBouHoe)

ConocTaBrieHne CTPYKTYpbl HACTOALIEro CTaHaapTa
CO CTPYKTYPOI NPUMEHEHHOTO HALMOHANBLHOIO CTaHAapTa

Tabnuya [Ob6.1

CTpykTypa ctaHgapta ASTM E2533-09 CTpyKTypa HacToALlero ctaHaapTa
Paszgen Mogpasgen [TyHKT/TToANYHKT Paszgen Moapasgen MyHKT/MoAnyHKT
1 11,13 — 1 11 —
1.2* — — —
(1.4—1.10)* — — —
2 21 — 2 — —
(2.2—2.3)" — —
3 3.1 — 3 3.1 3.1.1—3.13
3.2* —
3.3 3.3.1—3.3.11
4 (4.1—4.9)* 411—419 43 — —
5* 51—-56 — — — —
6* 6.1 — — — —
7 7.0 7.1.1—7.13 5 — —
7.2 7.21 5.1 511—-5.13
7.3 7.31—7.3.7 52 521-527
7.3.8* —
7.3.9 528
(7.3.10—7.3.12)* —
7.3.13 53 531—-535
7.3.14 54 541—-5.44
7.42) 7.41—7.43 — —
7.5 7.51—7.53 5.6 5.6.1—5.6.3
7.6 7.61 57 —
7.6.1.1
(7.6.1.2—7.6.1.4)* —
7.7 7.71—7.7.3 5.8 5.81—-5.83
7.7.4* —
7.8* 7.81 — —
8* 8.1—8.8 — — — —
9 9.1 9.1.1—9.1.3 7 — —
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lpodomxeHue mabnuypi []5.1

CTpykTypa ctaHgapta ASTM E2533-09

CTpyKkTypa HacTosLero ctaHgapTa

Paszgen Moagpasgen MyHKT/ToANYHKT Paszgen Moagpasgen MyHKT/ToANYHKT
9 92 921—923 7 7.1 711—7.13
9.3 9.31—9.36 72 721—7.26
(9.3.7—9.3.8)* —
9.3.9—9.3.10 727—728
9.3.11* —
9.3.12 729
9.3121—9.3127 7291—7296
9.3.12.8—9.3.12.10 7.297—7.299
9.313 7.2.10
9.313.1—9.3.13.8 7.2101—7.2.10.8
9.42 9.41—9.42 — —
95 (9.5.1—9.5.4) 7.3 —
955 7.31—7.32
96 96.1—962 7.4 7.41—7.42
9.6.3* —
964 743
97 971—9.78 75 751—758
9.8 9.8.1 — —
10 10.19 10.1.1—10.1.10 6 — —
10.2 10.2.1—10.2.2 6.1 6.1.1
10.2.3 6.2 6.21—622
10.2.3.1 6.3 6.3.1—6.3.4
10.2.4 6.4 6.41—6.44
10.2.52) — —
10.2.62 — —
10.2.7 6.5 6.5.1
(10.2.8—10.2.9)* 6.6 6.6.1—66.9
10.2.10 6.5 6.5.3
10.3% 10.3.1—10.3.9 — —
10.4% 10.4.1—10.4.9 — —
11 11.1Y 1.1.1—11.13 8 — —
1.2 11.2.1 8.1 81.1—8.12
1.3 11.3.1—11.3.3 82 821—823
11.3.4* —
11.3.5 824
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CTpykTypa ctaHgapTta ASTM E2533-09 CTpyKTypa HacToALlero cTaHaapTa
Pasgen Moapasgen MyHKT/TToANYHKT Paszgen Moapasgen MyHKT/TToANYHKT
1 11.3 11.3.561 8 8.2 8.24.1
11.3.6—11.3.8 8.25—8.2.10
11.42 11.4.1—11.4.2 — —
11.5 11.5.1—11.5.3 8.3 8.3.1—8.3.3
11.6 11.6.1 8.4 8.41
(11.6.2—11.6.3)* —
11.7 11.7.1 8.5 8.5.1—8.5.2
11.8 11.8.1
12 1210 12.1.1 9 — —
12.2 12.2.1 9.1 9.11
12.3 (12.3.1—12.3.2)* 9.2 —
12.3.3—12.35 9.21—9.23
(12.3.6—12.3.8)* —
12.3.9 9.24
12.3.91
12.3.10 9.3—9.5 9.31
12.3.10.1
12.42) 12.4.1—12.4.3 — —
12,5 12.5.1 9.6 9.6.1
12.6 12.6.1 9.7 9.71
12.7 12.7.1—12.7.2 9.8 9.811—9.8.2
12.8* 12.8.1 — —
13 13.17 13.1.1—13.1.2 10 — —
13.2 13.2.1 10.1 10.1.1
13.3 13.3.1 10.2 10.2.1—10.2.2
13.3.1.1—13.3.1.4 10.2.3
13.3.2—13.3.5 10.2.4—10.2.8
13.3.6* —
13.3.7 10.3 10.3.1—10.3.3
13.42) 13.4.1—13.4.3 — —
135 (13.5.1—13.5.2)* 10.4 —
13.5.3 10.4.1
13.6 13.6.1 10.5 10.5.1—10.5.2
13.6.2* —
13.7 13.7.1 10.6 10.6.1
13.8 13.8.1 10.6.2
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OkoH4yaHue mabnuupbi [16.1

CtpykTtypa ctaHaapta ASTM E2533-09 CTpyKTypa HacTosLero ctaHjapTa
Paszgen Moapasgen MyHKT/TToANYHKT Paszgen Mogpasgen MyHKT/TToANYHKT
14 14.1Y 14.1.1—14.1.2 11 — —
14.2 14.2.1 11.1 11.1.1
14 14.2 14.2.2 1 11.2 11.21—11.22
14.2.3* — —
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—14.35.2 11.321—11.3.22
14.3.6 11.3.3
14.3.6.1—14.36.2 11.3.3.1—11.3.3.2
14.3.7 11.3.4
14.3.7.1—14.3.7.2 11.3.41—11.3.4.2
14.3.8 11.3.5—11.3.6
14.3.8.1—14.3.8.2 11.3.56.1—11.3.5.2
14.42) 14.41—14.4.4 —
14.5 14.5.1* —
14.5.2—1455 11.3.71—11.3.7.4
14.6 14.6.1 11.4 —
14.7 14.7.1—14.7.2 11.5 11.5.1—11.5.3
14.7.3* —
14.8* 14.8.1 — —
15 15.1" 15.5.1 12 — —
15.2 15.2.1 121 12.1.1
15.3 15.3.1—15.3.6 122 12211226
15.42) 16.4.1—15.4.2 — —
15.5 15.5.1 123 —
15.6 15.6.1 12.4 —
15.7 15.7.1—15.7.3 125 125.1—125.8
15.8 15.8.1 12.5.9
16** 16.1 — — —
MpunoxeHwe — MpunoxeHue A
— a3

* HaHHbI pasgen (MoApasgen, NYHKT) UCKITIoHYeH, Tak Kak ero MosoXeHUst HOCAT NOACHSIOWMIA, CMPaBOYHbIA UM PEKOMEH-
AaTernkbHblA XapakTep.

** NaHHbIA pasgen MogndrLUmMpoBaH B COOTBETCTBMM C AEWCTBYIOLLEN HOPMATMBHOW AOKyMeHTaumelh PO.

1) [aHHbI pasgen (MoApasaen, MyHKT) MCKITIoYeH, Tak Kak COAEPKUT CCbINKM Ha 3apybexHble HaLWOHabHbIE U MeXAyHa-
pofHble cTaHAapThl, He MPUMEHSEMBIE Ha TeppUTopuK Poccuiickoin Pepepalivi, a Takke B CBA3W C TEM, UTO HET aHaMNOMMYHbIX
HaLMOHarbHbBIX 1 MEXMOCYapCTBEHHbIX CTaHAapTOB.

2) NaHHelin pasaen (Moapasaern, MyHKT) MCKIIoMeH, Tak Kak ero NofoXeHNs CogepaT MHOPMaLMIO O CObIMOYHBIX HOpMa-
TUBHbIX JOKYMEHTAX, KOTOPbIE HOCST CMPaBOYHbIN XapakTep.

3) B HacTosiLLEeM pasfene MUCTonbayeTcs MHdopMaLms Tabnuubl 1 1 2 nogpasaenos 4.2 u 4.9 HaLMoHanbHOro cTaHaapTa
CLUA, koTopble BblgeneHbl B NpunoxeHun JA nogyepkHYTEIM KYPCUBOM.
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