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MpeguncnoBue

1 NOArOTOBJIEH ®degepanbHbIM FOCYyAapCTBEHHBLIM YHUTapHbIM npeanpusateM «Bcepoccuiickunii
Hay4HO-MccneaoBaTe/IbCKUA UHCTUTYT ONTUKO-OU3NYECKUX un3MepeHuin» (Pryrn «BHUNO®DU») Ha ocHoBe
COBCTBEHHOIO ayTEHTUYHOrO NepeBoja Ha PYCCKNIA A3bIK MEXAYHAapOAHOro CTaHAapTa, yKa3aHHOro B MyHKTe 4

2 BHECEH TexHu4eckuM KoMUTeTOM Mo cTaHgapTusaumm No 371 «HepaspyLuatowmii KOHTPOIb»

3 YTBEPXIEH W BBEAEH B [OENCTBUE lMpunkasom denepasibHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio 1 meTposiornm ot 4 nroHa 2015 r. No 555-cT

4 HacTtosiwmii cTtaHgapT WAEHTUYEH MeXAayHapoaHomy cTtaHgapty WCO 16809:2012 a KoHTposb
Hepaspywawwuii. YbTpa3ByKOBOe wu3MepeHne TonwuHbl» (ISO 16809:2012 «Non-destructive testing.
Ultrasonic thickness measurement»).

HanmeHoBaHWe HacToOsLWero craHgapTa M3MeHEeHO OTHOCUTE/IbHO HaVMeHOBaHUSA YKa3aHHOro Mexay-
HapoAHOro cTaHAdapTa gns npueuaeHusi B cooteetcteme ¢ FOCT P 1.5 (nyHKT 3.5).

Mpy NpYMEHEeHUN HacTOoALWEro craHgapTa PeKoOMeHAYETCA UCNO/1b30BaTb BMECTO CCbIJIOYHbIX MeXAy-
HapoAHbIX CTaHOAPTOB COOTBETCTBYIOLME UM HaLMOHa/IbHbIE CTaHAAPTbl U MEXrocyAapCTBEHHbIe cTaHaap-
Tbl. CBeeHNS O KOTOPbIX NPUBEAEHbI B AOMOMHUTENBHOM NPUNOXeHUN JA

5 BBE/EH BIMEPBbIE

MpaBnna MpUMeEHEeHUs HacTOoSAWero cTaHgapTa ycTaHoBneHbl e TOCT P 1.0—2012 (pa3gen 8).
WHdopmaumsa 06 n3MeHeHNsAX K HacTOosWeMy CTaHgapTy Ny6/MKyeTCA € eXerogHom (N0 COCTOSAHUIO Ha
sAAHBaps Tekyllero roga) WHOpMaLMOHHOM YyKasaTesnie «HauMoHas/ibHble CTaHAapThbi», a OULMNaIbHbIN
TEeKCT W3MEHEHW M MOMNpPaBOK — € eXeMecsAYHOM WH(OPMAaLMOHHOM yKasaTesie «HauuoHanbHble CTaH-
JapTbi». B cnyyae nepecmoTpa (3amMeHbl) WAM OTMeHbl HAcTOSLWEro cTaHgapTa COoOTBeTCTBYloLee
yBefoM/ieHne OyaeT ony6/iMKOBaHO B OG/vkalilleM BbIMYyCKe €XeMeCAYHOro ykasaTens «HauuoHasbHble
CTaHfapThl». CoOTBeTCTBYKWLWAA WHpoOpMauvs, yBeAOMNEHME W TEeKCTbl pa3MellaloTCa Takke B
MHOPMaLMOHHOK cucTeme obuiero nosib3oBaHMsA — Ha othuumanbHOM caiTe deaepasibHOro areHTCcTBa
Mo TEXHNYECKOMY PerysiMmpoBaHuio 1 MeTposiorum B ceTwu MIHTepHeT (Www.gosl.nj)

© CraHgapTuHdopm. 2015

HacTosiwmii cTaHAapT He MOXET 6bITb MOSIHOCTLIO UMW YACTUUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH U pac-
NpOCTpaHeH B KayecTBe O(hMUMa/IbHOIO U3gaHus 6e3 paspelleHns defepasibHOrO areHTCTBa Mo TEXHUYECKO-
MYy PerysiupoBaHuio U MeTPOJI0rm
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BBegeHune

CtaHpapT ISO 16809:2012 Non-destructive testing — Ultrasonic thickness measurement 6b11 noaro-
ToB/ieH EBponerickum kommuTeTtoM no ctaHgaptmsauum (CEN) kak EN 14127:2011 v NpuvHAT NOAKOMUTETOM
SC 3 «YnibTpa3BYKOBOIi KOHTPO/Ib)*, TeXHU4Yeckoro komuteTa ISO/TC 135 «Hepa3pyLuatowmii KOHTPObI».
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HAUWOHANBbHBIN CTAHOAPT POCCUNCKOMN ®OELEPALNMN

KOHTpOb HepaspyLwatowmii
KOHTPO/1b Y/IbTPA3BYKOBOW

M3mepeHne ToNWnHbI

Non-destructive testing. Ultrasonic testing. Thickness measurement

Jeta BBegeHna — 2016—03—01

1 O6nacTb NPMMeHeHNS

HaCTOFlLIJ.VIVI CTaHAapT yCTaHaB/IMBaeT NPUMHUMNbI YN1bTPa3BYKOBOIo UaMepeHna TOJIWUHbI MeTasl/inyec-
KNX W HeMeTa//IMYECKNX MaTepunasioB Ha OCHOBE WU3MEPEHNA BPEMEHU TMPOXOXAEHUA Y/IbTPa3BYKOBbIX
MMnNynbCoB.

2 HopmaTuBHbIe CCbI/IKU

Hwxecneayrowye OOKYMEHTbI, Ha KOTOPble NPUBOAATCA CCbIIKA, ABNAIOTCA 0683aTeflbHbIMU A1 MPpu-
MEHeHMS HacTosWwero craHaapTa. B oTHOWeHWM HeaaTMpoBaHHbIX CCbIJIOK AeCTBUTE/IbHO nocrefHee nsga-
Hue ny6avkaumn (BKIoYas nobble N3MeHeHNS), Ha KOTOPYHO JaeTcs CCbl/ika.

MCO 5577 KoHTposb Hepaspylwawwmii. YnbTpa3ByKOBOW KOHTponb. CnoeBapb (ISO 5577
Non-destructive testing — Ultrasonic inspection — Vocabulary)

NCO 16811 KoHTpo/sb Hepaspyllalwowmii. YNbTpasByKOBOW KOHTPO/ib. PerynvpoBka 4yBCTBUTE/IbHOC-
™V u gnanasoHa passepTkn (ISO 16811 Non-destructive testing — Ultrasonic testing — Sensitivity and range
setting)

EH 1330-4 KoHTposib Hepaspywawwmii. TepmuHonormsa. Yactb 4. TepmuHbI, WCNO/b3yeMble B
ynbTpa3BykoBoM KoHTposie (EN 1330-4 Non-destructive testing. Terminology. Terms used in ultrasonic
testing)

3 TepMUHBbI N onpeaeneHns

B HacToswem cTaHgapTe NpuMeHeHbl TepMuHbl no NCO 5577 u EH 1330-4.

4 PeXnmbl N3MepeHus

TonwyHy Aetasin UNM KOHCTPYKUMW ONpeaensaioT NnyTeM U3MEPEHUS BPEMEHU, HEOOXOAMMOro A/19 TOoro,
YTOObI KOPOTKMIA YNbTPa3BYKOBOW WMMY/bC, W3/lyYaemblii npeobpasoBaTeniemM, Mpowesa 4epe3 TOJLWUHY
MaTepuana oguvH, ABa N HECKOJIbKO pas.

TonwmHy matepuana BbIYMCAIOT NyTEM YMHOXEHMSI N3BECTHOWM CKOPOCTW 3BYKa B Marepuasie Ha Bpe-
Ms1 MPOXOXAEHNSA N AE/IEHNS Ha KOIMYECTBO NMPOXOXAEHMA MMMy bca Yepe3 CTEHKY MaTepuaa.

OTOT NPUHLUM MOXHO OCYLLECTBUTb NYTEM NPUMEHEHUS OAHOIO U3 C/1eAYLWUX PEXMOB (PUCYHOK 1):

Pexxum 1: n3mepeHve BpeMeHM MPOXOXAEHWA OT HadanbHOro UMMNynbca BO36YXAeHWs [0 NepBoro
9X0-CUrHaNa, MUHYC KOPPEKUMSA Hyns AN yyeTa TOJIWMHBLI NpOTeKTopa npeobpas3oBartesns, KoOMMAeHcaumm
M3HOCa U C/I0s1 KOHTaKTHO cpefbl (PeXNM OQHOKPATHOro 3X0-CUrHana).

Pexxum 2: nsmepeHne BpeMeHN NPOXOXAEHUS OT KOHLUA JIMHUN 3a4ePXKA A0 NepBOro AOHHOIO 3X0-CUr-
Hana (PeXnM OAHOKPaTHOIO 3X0-CUTHaUTa IMHNKN 3a4EPXKKN).

Pexnm 3: n3mepeHne BpeMeHM MPOXOXAEHUS MeXAY [AOHHbIMU 3XO-CUrHasiamm (MHOFOKpaTHble
9X0-CUTHasbI).

M3paHve oduumanbHoe



FOCT P NCO 16809—2015

Pexum 4: nsmepeHve BpeMeHy NPOXOXAEHUS UMMy/ibca OT U3/lydaTtessi 40 NPUEMHMKA B KOHTaKTe C
[OHHOW NOBEPXHOCTHLIO (TEHEBOW MeToA).
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A —nepegatoLy, 1 “MpUHUMAIOT U 1 NpeobpasoBatenb. A, — NBpBAAoLLMiinpeo6pamaaresb;® ~ NpUHUMAKOLLMM NpeobpasosaTeb;
4" pa3pfenbHO-COBMELLEHHbIN Npeobpasoaatens; B — ucnbiTyemblit 06becT; C — BpeMsi NPOXOXAEHUS @ Cy CTU HOCKOTO NyTu;
O — oTMeTKa UMnynbca nepeaayn; ££; — foliHble axo-curHasibl. F — axo-curHan ot rpaHuubl pasgena; G — 3agepxka. H — npu-
HATBIA UMNYbC

PUcyHOK 1 — Pexnmbl nsmepeHums
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5 O6ume TpeboBaHUA

5.1 TMpubopsbl

M3mepeHue To/LWMHbI MOXHO BbINOJIHATL C MOMOLLLI NPUGOPOB CReayLWwnX TUMOB!

a) y/bTpa3BYKOBble TOJIWMHOMEpPbLI C LUUMPOBLIM ANCMIEEM, Ha KOTOPOM OTO6paxaeTcsl U3MepeHHoe
3HaueHwue:

b) YNbTPa3BYKOBble TOJ/ILMHOMEPLI C LUUPPOBLIM AMUCN/IEEM, HA KOTOPOM OTO6paxaeTcss U3MepeHHoe
3HaueHue, 1 pa3BepTKoli TMna A (aucnieli aHa/IoroBbIX CUTHASIOB);

C) npubGopbl, NpefHasHauyeHHble O/ O0GHApYXeHWs1 HecnsowHocTell ¢ pa3BepTkoii Tuna A. MNpubop
3TOro TMNa MOXeT coAepXaTb Takke LMPoBoi gucnieli Ass 0TO6paKeHUs1 3HauYeHU TONWNHbI.

Bbl6op Nnpubopa ynbTpasByKOBOrO M3MEPEHWIT — COr/lacHo 6.4.

5.2 TlpeobpasoBaTenu

Mpn ynbTpa3sByKOBOM KOHTPOJIE UCMNO/b3YIOT NpeobpasoBartesin cnenyrowmx TUNoB, Kak npasuio, aTo
npeobpasoBaTeny NPOAObHbIX BOJIH:

e [OBYX3/1IEMEHTHble NpeobpasoBaTen (pa3ae/lbHO-COBMELLEHHbIE);

* OZHO3/IEMEHTHbIE Npeobpa3oBaTe/n (COBMELLEHHbIE).

Bbi60p Npeo6pa3oBartesid — corfiacHo 6.3.

5.3 KoHTakTHasa cpepa

Heobxoaumo o06ecrneunTb aKyCTUYECKUI KOHTaKT Mexay npeobpasoearenemM(simm) v mMaTepuasniom,
06bIYHO TaKOM KOHTAKT OCYLLLECTB/IAETCS C MOMOLLbIO XUAKOCTU UM Tens.

KoHTaKTHasn cpepfa He A0/KHA OKadbiBaTb HEGMArONPUATHOIO B/IUSIHUS HA UCMNbITYEMbIA 06 bEKT, 060pY-
[0BaHWE 1 He [o/MKHA NpeacTaBisiTb ONacHOCTY A4/1s onepartopa.

NHdopMaums o KOHTaKTHOW cpefe, UCNOoJb3YEMOl B 0COBbIX YCMTOBUSIX U3MEPEHUS — COT/lacHo 6.6.

Heo6xoauMo BbIGpaTh TaKyk) KOHTaKTHYH cpefy, KOTopas noaxoAuT K COCTOSIHUIO MOBEPXHOCTU U
HEPOBHOCTSIM MOBEPXHOCTU, YTOGbLI 06ECNEYNTL AOCTATOUHbI aKyCTUUECKNI KOHTaKT.

5.4 HacTtpoeuHble 06pasLbl

YNbTPa3ByKoBO TOMWMHOMEP Ka/IMGPYIOT HA OAHOM WM HECKO/bKMX HACTPOEYHbIX 06pasuax, npes-
CTaB/IAIOWNX M3MepPSeMblii 06BEKT, T. €. C CONMOCTaBUMbIMU pasMepamMu, MaTeprasioM U KOHCTpyKuueii. Ton-
LWMHA HACTPOEUHbIX 06pa3LoB [AO0/HKHA OXBaTbiBaTb Auana3oH M3MepsieMoi TO/WMHBIL. [Jo/mKHa 6blTb
N3BECTHA TOJ/ILMHA HACTPOEUYHbIX 06Pa3L0B U/ CKOPOCTb PacnpoCTpaHeHUsl 3ByKa B HUX.

5.5 WcnbiTyeMble 06 bEKTbI

N3mepsieMblii 06EKT AO/HKEH 06eCneUnTb NPOXoXAeHNE YIbTPa3BYKOBbIX BOJ/IH Yepe3 06beKT, a TaKxe
MMeTb CBOGOAHbIA AOCTYN K KaXAOMYy OTAE/IbHOMY M3MepsieMOMY y4yacTKy. Ha NMoBepXHOCTU U3MEPSIEMOro
yyacTka He [0/DKHO 6biTb rPsi3n, CMasKu, BOPCUMHOK, OKa/IMHbI, CBAPOYHOro dositoca 1 GpbI3r MeTasia, Macna
WMV OPYroro NOCTOPOHHETO BELECTBa, KOTOPOe MOXEeT MellaTb N3MEePEHMIO.

Ecnu Ha NOBepXHOCTM €CTb MOKPbITUE, OHO AO/HKHO XOPOLWO Mpuaunatb K mMartepuasny. B npoTuBHOM
cnyuvae, ero Heo6XoANMO YA IUTb.

MpW BbIMNO/IHEHNN U3MEPEHNS Yepe3 MOKPbITUE HEeOGXOAUMO 3HaTb €ro TOJIWUHY U CKOPOCTb pacnpoc-
TpaHeHUs1 3ByKa B HEM, €C/I1 TOJIbKO He UCMO/b3YeTCsl PEXUM 3.

5.6 KBanndukauusa nepcoHana

OnepaTop, BbINOJIHAOWMI y1bTPasByKOBOe U3MepeHne TOJILWMHbI B COOTBETCTBUM C HAaCTOALWMUM CTaH-
[apToM. Ao/DKeH 06n1aaatb 6a30BbIMY 3HAHMAMU B U3KMKe YNbTPasByKa, XOpPoLMM NMOHUMaHMeM 1 NoAroToB-
KOl B 06/1aCTM yNbTPa3BYKOBbIX M3MeEpPeHUi ToMWMHbI. KpoMme Toro, onepartop AO/DKEH MMETb CBeAeHUS 00
nsgenuu (Hanpumep, Mapky ctaim u 1. 4.).

YNbTpa3ByKOBOE M3MepPeHue TOJLWMHbI AO/DKEH BbINOAHATE KBa/IMOMUMPOBaHHbIV nepcoHan. Ansa noa-
TBEPXAEHNSA KBa/IMIMKALMN PEKOMEHAYeTCA cepTuuumpoBaTb nepcoHan B cooTBeTcTBun ¢ ICO 9712 wnn
9KBUBaJTIEHTHLIM CTaHAaPTOM.

6 lNpumeHeHne meToa

6.1 TlloArotoBka NOBEPXHOCTU

MNpUMeHeHNe pexmnma 3Xo-MMy/IbCOB 03HAYaeT, YTO Y/IbTPa3BYKOBOW UMMY/IbC AO/HKEH NPONTU NOBepX-
HOCTb KOHTaKTa MeXay KOHTPONMpyeMbiM 06 beKTOM 1 NpeobpasoBaTesieM He MeHee ABYX pa3s: BXoAs B 06b-
€KT U BbIXOS 13 Hero.
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MoaTomy cnegyeT NpPeaAnoyYecTb YNCTbI U POBHBIN YYACTOK KOHTAKTa pa3mMepoM He MeHee ABYKPaTHOro
AvameTpa npeobpasoBaTens. MN710X0N KOHTAKT NpUBEAET K NMOTepe 3HEepPrumn, UCKAKEHUIO CUTHasa U akycTu-
yecKoro nyTu.

[nsa oGecneuyeHnss BBOOA 3ByKa HEO6XOAMMO OUYUCTUTH MOBEPXHOCTb W YAAIUTb OTC/lavBaroLmnecst
MOKPbLITUS C MOMOLLbIO WETKM U/ LLTUGIOBKN.

HaHeceHHble C/l0M, TakMe Kak JIaKOKpaco4YHOe MOKPbITME, 3/1EKTPOSIMTUYECKOE MOKPbITUE, 3Maslb, MOryT
OCTaBaTbCsl Ha OGBLEKTE, HO NINWb HECKOJIbKO TUMOB M3MEPUTESIbHbLIX NMPUGOPOB CMNOCO6HbLI UCK/TOUUTL 3TU
C/I0V U3 NU3MEPEHMUS.

YacTo HeoGX0oANMO BbIMOJIHATbL M3MEPEHMsT TOMLWMHbI HA KOPPOAMPOBAaHHbIX MOBEPXHOCTSIX, Hanpumep
Ha pesepByapax 1 TpybonpoBoaax. [/is1 NOBbIWEHNS TOUHOCTM U3MEPEHUSI HEOGXOAMMO LWMAOBATL KOHTaKT-
HYH0 MOBEPXHOCTb Ha y4yacTKe pa3mMepoM He MeHee ABYX AMaMeTpoB npeob6pasoBartesis. Ha 3ToM yuyacTke He
[OJ/IHKHO 6bITh NMPOAYKTOB KOPPO3UK.

CnepyeT NpUHATbL Mepbl MPeAoCTOPOXHOCTU, YTOObI HE YMEHbLUWUTb TOJMIWUHY OGBLEKTa HUXe MUHU-
MasIbHO4OMYCTUMOTO 3HAYeHUs (MPY 3TOM LLIEPOXOBATOCTb MOBEPXHOCTN AO/IKHA BbITh He XyXxe 40 MKM).

6.2 MeTop

6.2.1 O6Lwme NoNoXeHNA

3apadvy ynibTpasByKOBOro U3MEPEHNA TOJIWMHBI MOXHO pasfeniutb Ha ABe 061acTy NPUMEHEHNA:

* V3MepeHue B npouecce Npou3BoOACTBa:

* M3MEpPEHMs OCTaTOYHO TOJIWMNHBI CTEHKM B NMpoLecce aKcnayaTauny.

Kaxpas n3 atux obnacrteil NpUMEHEHNS XapakKTepnlyeTcs CBOMMU OCOObIMU YC/I0BUSMU, TPebyowmmm
cneyyasibHbIX METOL0B N3MEPEHUSA:

a) B 3aBUCUMOCTN OT TO/IWMHBLI MaTepuana, cnegyet UCNosb30BaTb 4acToTbl OT 100 KL, Npv MPOXOoX-
[eHun yepe3 MaTepuasibl C CUNbHBIM 3aTyxaHnem A0 50 My, 4115 TOHKUX MeTaslSINYeCcKmUX JINCTOB;

b) B Cnydae MCNOAb30BaHUS pa3fefibHO-COBMELEHHbIX NpeobpasoBaTesieii He06X04MMO KOMMEHCU-
poBaTtb BpeMs 3aZlepPXKn B NpU3Me;

C) Ha 06bekTax C KPpUBOJMHEWHOW MOBEPXHOCTbIO AMameTp yyacTka KOHTakTa npeobpasosartens [o/1-
XeH 6bITb 3HAUNTENIbHO MEHbLLE AnameTpa UCMbITYEMOro 06bekTa:

d) TOYHOCTb U3MEpPEHUS TOJILNHbI 3aBUCUT OT TOFO, HACKOJTIbKO TOYHO MOXHO N3MEPUTL BPEMS MPOXOX-
OEeHUs yNbTPasBYKOBOro UMMNyNbCa, B 3aBUCUMOCTU OT pexuma N3MepeHUs BPeEMEHU (nepexopn yepes Hy/lb,
Mexay poHTamu, Mexay nukamm), B 3aBUCUMOCTU OT BbIGPAHHOIO pexmnma (C MHOrokpaTHbIMW 3X0-CUrHana-
MW. peXxunm 3. TOYHOCTb Bbllle, YeM B pexumax 1 u 2). B 3aBUCUMOCTW OT 4YacTOT, KOTOPbIE MOXHO UCMOJ1b30-
BaTb (6osiee BbIiCOKMe 4acTOTbl obecneuymBaloT 60siee BbICOKYIHO TOYHOCTb, YemM 60siee HU3KMe 4acToThbl,
NOCKONbLKY obecneunBatoT 6051ee TOHHOE U3MEPEHNE BPEMEHM).

YNbTpa3ByKOBOE M3MepeHue TOJIWMHbI 03HA4YaeT M3MepeHre BpeMeHU MPOXOXAEHUA U nocnenyollee
BblUMC/IEHME TOJIWMUHBI, TMPUHUMAA MNOCTOSAHHYKO CKOPOCTb 3ByKa (pasgen 7). Ecnv Ha nyTm npoxoxje-
HUSA YNbTPa3BYKOBOIO UMMY/ibCa CKOPOCTb 3BYKa HE MOCTOSAHHAA, TO 3TO CEPbE3HO BNUSAET Ha TOYHOCTb U3Me-
peHus.

6.2.2 V3mepeHue B npouecce npon3sBoacTBa

6.2.2.1 Pexumbl1.21n3

Ecnn vcnonb3yroT pexmnM 3Xo-UMMyJ/ibCoB, TO 6/10K-CXeMbl Ha pucyHke 0.1 n 0.2 gatoT pekomeHgaumm
Nno BbIOOPY Hauaydlero metoga n obopyaosaHus. amepeHne TONWMHBI Ha YUCTbIX Napasiyie/ibHbIX NoBep-
XHOCTSX MOXHO BbIMOIHATb C NOMOLLbIO NPOCTbIX TONWNHOMEPOB C UMEPOBbLIM ANCT/IEEM.

B cnydae cocTaBHbIX MaTepUasioB, FEHEPUPYIOLIUX 3XO-CUTHa/Ibl Hapsagy C LOHHBLIM 3X0-CUMHasIoM,
PEKOMEHAYIOT UC/I0Nb30BaTh TO/IWMHOMEpPBI C pa3BepTkoi Tvna A [5.1 b) unin 5.1 ¢)), 4to6bl BbIOpaTb COOTBE-
TCTBYHOLLUNI 3XO-CUTHAS AN U3MEPEHMNS TOSLUMHBI.

6.2.2 2 Pexxum 4

Ecnn Heob6xoauMo M3MepuTb MaTepuan C CU/bHbIM 3aTyXaHuem W 60/bLION TONIWMHONK, TO HeNnb3s
NCMNO/1b30BaTb 3X0-MeTOA, T.€. MPMMEHMM TOJIbKO TEHEBOI MeToz, (PexXnm 4).

Heob6xogumo ncnonb3oBaThb ABa NpeobpasoBaresii ¢ NPOTUBOMOJIOXKHbLIX CTOPOH UCMBITYEMOrO O6bek-
Ta. CneposartesibHO, NPMGOP [0/HKeH obecneumBaTb pPaboTy C OTAENbHbIMWU M3slyyaTenemMm v NpUeMHUKOM.
B 60nblIMHCTBE CrlyyaeB yacToTa A0/HKHA 6biTh HUXe 1 MIy. Heo6xoaumo ncnonb3oBaTb crneumanbHble HU3-
KOYacTOTHbIE NPUBOpPbI N3 5.1 C) C HN3KOYACTOTHLIMM NPeobpasoBaTeIAMU.

6.2.3 3mepeHns OCTaTOYHON TO/LWMHbI CTEHKN B MPOLLECCe aKcnyaraunm

B xofe KOHTpO/A B npouecce aKcn/yartauumn BbINOHAKOT U3MEPEHUA Ha MaTepuasiax, KoTopble rnoasep-
XeHbl KOPpO3nn nnu 3po3nn. NMoBepxXHOCTN MOryT ObITb LWIEPOXOBATbIMU U COAEPXaTb TOYEUHble UMW ApY-

rme pedektbl (MpunoxeHue A), KOTopble 6yAyT NPOsIBAATL Cebs Kak yqyacTKM C HU3KUM KO3dhhULMEHTOM
OTpaxeHus.
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[na aTux o6nacTtel NpMMeEHEHUs PeKOMeHAYT uUcnosb3oBatb PC npeo6pasoBartenn. Ons o6Hapyxe-
HU1S1 YUYaCTKOB C M/IOXUM OTPaXKEHNEM YYyBCTBUTE/IbHOCTb C/ieflyeT YCTaHOBUTb BPYUHYIHO.

Ecnn Heo6xoAMMo BbINOAHUTL Psif, USMEPEHUI, NokKasaHUs [0/MKHbI NPeAcTaB/isiTb CO6OW 3HAYEHUS C
NHhopMaLMer 0 NOMOXEHNN TOUKN N3MepPeHUs. [ 3TOro CyLwecTBYHOT chnelyasibHble NporpamMMbl KOHTPOS
(pernctpauus gaHHbIX).

8 c/lydyae KOHTPOASA B MpOLECCe 3KCMlyaTauun BaXKHYH POJib UrpaloT OKpyxakowue ycrioBus. MoxeT
NnoHago6mTbCcsl 060pyAoBaHNe, CNOCOOHOE BbIAEPXKMBATL BbICOKME TeMMepaTypbl U XECTKMUE YC/I0BUSI OKpYy-
Xarolen cpefibl UM OCHaLeHHOE crnelyyasibHbIM 3N1EKTPUYECKUM 3KPAHOM.

Briok-cxembl Ha pucyHkax 0.3 un 0.4 galoT pekoMmeHZaunm no N3MepeHUsiM TOJWMHBI B NPOLEecce 3KC-
nayatauumn.

6.3 BbI6op npeobpasoBarens

CaenaB BbIGOp NOAXOASLLEr0 MeToAa M3MEPEHUs1 B COOTBETCTBUM C 6.2. T. e. MPUHSAB 06lLlee peLleHne
0 Tune npeobpasoBaTens, Npu coraacoBaHUM Npeobpas3oBaTtesis C YC/I0BUAMU U3MepeHNss HeobxoaAnMOo pac-
CMOTpeTb Apyrue napameTpsbl.

LLiInpokornonocHble npeobpasoBaresiv obecrneynsatoT 60/1ee KOPOTKME NMMNYbCbI MO CPAaBHEHUIO C Y3KO-
NoJIOCHbIMKU Npeobpa3oBaTensAmMu . criefoBaTesibHO, AAOT NOAXOAAWMIA (PPOHT UM NUK AN 3anycka u ocTa-
HOBKM M3MEPEeHUs1 BPEMEHW MPOXOXAEHNUS, obecrneumBas nydllee paspelleHne MNpu U3MepeHUN TOHKUX
JNINCTOB U/ NMOKPbITUIA.

Kpome TOro wmpokasi nosioca 4actoT Bcerga AaeT YCTONYMBbLIA 3X0-CUTHau1, faxXe B Crlydae u3MepeHus
MaTeprasioB C CU/IbHbIM 3aTyXaHVeM.

Heob6xoaumo Bbi6paTb Takol pa3mep 1 4acToTy npeobpasoBatenis, 4ToObl OXBaTUTb Ananas3oH nimMepe-
HU Y3KNM 3BYKOBbIM NMYYKOM AJ15 MOJSTyHEHNS 3XO-CUTHAsIA U3 YETKO ONpeaeneHHOoro yyacTtka.

B cnyuae PC npeo6pasoBaTeneit gnana3oH (OOKYCUPOBKM A0/MKEH OXBaTbiBaTb OXWAAEMbI AMana3oH
TOJLLMHBI.

Mpu n3mepeHUn HebONbLUIMX TOJMIWMH COBMELLEHHbIM Npeobpa3oBaresieM HEO6XOAVMMO MCMNOSb30BaTb
3a/epXKy. VismepeHue cnepyeT BbIMONHATbL C 3XO0-CUTHa/IOM OT rpaHuubl pasgena (3agepXka/McrnbiTyeMbli
06BEKT) N NEPBbIM LOHHbLIM 3XO-CUTHA/IOM N3 UCMLITYEMOrO 06beKTa (PeXnM 2). UNn n3mMepeHne BbINONHAIT
C nomouwbio pexuma 3. Heo6xoanmo BbiOGpaTb Takoli mMatepuan 3afepxku, 4Tobbl 06ecneynTb COOTBETCTBY-
FOLWNIA 9XO-CUMHaN OT rpaHuubl pasgena. Mpyn ncnonb3oBaHUKM TOrO e mMaTtepuana, Yto U UCNbITyeMbli 06b-
€KT. 3XO-CUFHau1 OT rpaHuubl pasfgenia He OyaeT oTpaxaTbcsa. Ecnm matepuan 3agepxkm obnapaet 6onee
HU3KMM aKyCTUYECKMM MMMeAaHCOM MO CPaBHEHWUIO C UCMbITYeMbIM MaTepuasiom (Hanpumep, naactMmaccoBas
3a/epXKa Ha MeTasinax) BO3HUKHET (pa3oBbIfi CABUM 3X0-CUrHasia OT rpaHuubl pasgesa. 3To noTpebyeT Kop-
pekumn. 4To6bl NONYUNTb TOUHbIE pe3y/ibTaTbl. HEKOTOpble NPUOOPbLI aBTOMATUYECKM BbINOTHAIOT 3TY KOpPPEekK-
uuto.

8 cnyyae HeOONbLIMX TOMWMH MOXHO TakKke ucnosib3osatb PC npeobpas3oBatesib C He6O/bLUMM
(POKYCHbIM paccTosiHMeM. pu M3MEpeHUn Ha ropsunx NOBEPXHOCTAX 3aepXka [O/MKHa AeliCTBOBaTb Kak
TensioBow 6apbep.

Matepuvasi, BbIGpaHHbIV AN 3a0epXKU, OO/DKEH BblAepXMBaTb TemnepaTypbl MUCMNbITYEMOro O6bekTa.
JO/mKHO 6bITb M3BECTHO B/IMSIHWME TeMnepaTypbl Ha aKyCTUYECKMe CBOWCTBA 3afepXKn (M3MEeHeHue 3aTyxa-
HUA 3BYKa WU CKOPOCTM). B cnpaBOYHbIX NNCTKaxX TEXHUYECKMX AaHHbIX Npou3BoguTeneil npeobpasosaTeseli
npuBefeH Auana3oH Temnepatyp, B KOTOPOM MpurofeH npeobpasoBaTeflb, U BPeMs, B TeyeHne KOTOpPOoro
npeobpasoBartesib MOXHO UCMO/b30BaTh NPU 3TUX TeMnepaTypax.

6.4 Bbi6op npubopa

Bbi60p Nnpnbopa NnpoBOAAT cnenyoLwuym o6pa3om:

- npnbopbl TMNa 5.1 ¢) MOXHO UCNO/bL30BaTb ANA pexnmoB 1—4 (pasgen 4). n OHU MOryT ya4OB/eTBO-
PATb YCNI0BUAM, NPUBEAEHHBIM B 6.2.2 1 6.2.3;

e Npunbopsbl TnNa 5.1 b) MOXHO MCNObL30BaTb A/ pexnumoB 1.2 n 3 (pasgen 4). 1 OHU MOryT YAOBNETBO-
PATb YCNIOBUAM, NpUBEAEHHbIM B 6.2.2.1 1 6.2.3;

e npnbopbl Tuna 5.1 a) MoryT 6bITb NpefBapuUTeNIbHO HACTPOEHbI Npou3BoanTenemM Ana paboTbl TOMbKO
B O4HOM U3 pexumoB 1. 2 unu 3 (pasgen 4).

Mprnbopbl HEO6XOANMO BbiGMpaTb TakMM 06pa3oM, YHTOObl OHU YAOBNETBOPSA/IN OTAEIbHLIM TpeboBaHu-
AM. NpUBefeHHbIM B 6.2.2.1 nnn 6.2.3.

6.5 MaTepuasibl, OT/INYHbIE OT HACTPOEUHbIX 06pa3LoB

MaTepuasibl, OT/IMUYHbIE OT HACTPOEUHbIX 06PasLOB, NpeAcTaB/ieHbl B Tabnvue B.1.
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6.6 Ocobble ycnoBusa namepeHuin

6.6.1 O6Lue NoMOXEHNSA

Heobxogumo cTporo cobsogaTbe BCe 3akoHOAaTesibHble MpoueAypbl, onpegenswoowme 6e3onacHoe
NCMNOJ/Ib30BaHne 3/1eKTPo06opyA0BaHNA.

B Tom cnyuvae, Korga TpebyroTCs BbICOKOTOUHbIE N3MEPEHMS, UCNO/Ib3yeMble KOHTPOJ/IbHbIE U HACTPOEY-
Hble 06pasubl AO/MKHbI HAXOAUTLCA MPY TOW Xe TeMnepaType, 4TO U UCNbITyeMOe Usgenve.

6.6.2 V3mepeHua npu temnepartypax Huxe 0 °C

[na namepeHuii npyn Temnepatypax Hmwke O °C KOHTaKTHas cpefa [AO0J/hKHA COXPaHsATb CBOW akycTuyec-
Kne XapakTepUCTUKM, a ee ToUka 3aMep3aHns JO/KHa 6bITb HYKe TeMNepaTypbl U3MeEPeHUs.

BoNbLWVHCTBO NpeobpasoBartesieil paccyMTaHbl Ha MCMNOJSIb30BaHVWE B AnanasoHe Temrepatyp Mexay
MuUHyc 20 °C n nntoc 60 °C. npu TemnepaTtypax Hmwxke MuHyc 20 *C moryT notpeboBaTtbCs crneuyasibHble npe-
obpasoBaTenn. a BpeMS KOHTaKTa AO/HKHO OrpaHMyMBaTbCs COr/1acHO pekoMeH4auMsam Npon3BoanTens.

6.6.3 VI3amepeHUda Npu BbICOKUX TeMMNeparypax

Onsa namepeHnii npn Temnepartypax Bblwe 60 °C TpebyloT BbICOKOTEMMNEpPATYPHbIV Npeobpa3oBartesb, a
KOHTaKTHas cpefa 0/hkHa 6bITb paccuMTaHa Ha MCcnosib3oBaHve npu TemnepaType nsmepeHuil.

PekoMeHAylOT Takxke, UTOObl Y UCNO/Ib3yEMOro 060pyA0BaHMs C pa3BepTKor Tnna A Obl1 PEXUM «3aMo-
paxmnBaHns». OAKOWMA BO3MOXHOCTb OMepaTtopy OLEHUTb OTBETHbIW CurHasn. Bpems KoHTakTa npeobpasoBa-
Tena [O/MKHO OrpaHMyYMBaTbCA MUHUMAJIbHbIM BpPEMEHEM, HEOOXOAMMBIM [AJ/1 BbIMOSIHEHUS U3MepeHus
CornacHo pekoMeHaauusam Nnpom3BoanTens.

6.6.4 OnacHsble yc/oBuA

MpX BbINO/THEHNM U3MEPEHUSA TOJIWMUHBLI B ONACHbIX YC/IOBUSAX HEO6XOA4MMO CTPOro cobngarb NpuHS-
Tble HOPMbI 1 NpaBusia TeXHUKM 6e30nacHoOCTH.

Bo B3pblBOOMACHbLIX YCNOBUSX cCOo4YeTaHMe npeobpasoBaTensd, kabens m o60pyfoBaHUA HEOH6XOAMMO
KnaccnuumposaTb Kak B3pblBO6e30NacHoe, nepej WUCNOb3OBaHWEM crefyeT MpoBepuUTb U 3amnosiHUTb
COOTBETCTBYIOLME CEPTUIMKATLI NN LOKYMEHTALMIO.

B KOPPO3NOHHO-aKTMBHbIX YC/IOBUSAX KOHTaKTHasA cpefa He A0/KHa BCTyNaTb B HEGM1AaronpusTHYHO peak-
LMIO C OKpY>XXatoLeii cpefon n Ao/HKHa COXPaHAaTb CBOM aKyCTUYeCKne CBOMCTBA.

7 Hactpoiika npuéopoB

7.1 O6LWme NoMoXeHUN

Bclo HacTpoiiky npu6opoB MPoBOAAT C TeM e npeobpasoBartesieM, KOTOpbIli 6yAeT MCMob30BaThCs
ANA n3mepeHuii. HacTpoliky NpubopoB NPOBOAST B COOTBETCTBUM C MHCTPYKLMUSIMU MPOU3BOAUTENS UMW APY-
rMMn SeNCTBYIOLWUMY HOPMaMU Un NpoLeaypamu.

CnepayeT OTMETUTb, UTO 3TO MOJSIOXEHNE KAacaeTCsl TO/IbKO HACTPOMKM npubopa B aKcnayatauun. JaHHoe
Tpe6oBaHWe He pacnpocTpaHsieTcs Ha BepudmKauuio 060pyaoBaHmMsl, OHa NPOBOANUTCA B COOTBETCTBUM C TEX-
HUYecKUMY TPeGOBAHNAMN HA MPOEKTMPOBAHNE NN TEXHUUYECKUMU YC/TOBUSMMA.

YNbTpa3ByKOBble MPUOOPbLI M3MEPSIOT BPeMsi NMPOXOXAEHUS Y/bTPa3BYKOBOro UMMy/ibca, a To/wuHa
BbIUMC/ISIETCS cCaMUM NPUBOPOM. TOLMHA BbIYUCISETCA C NMOMOLLbIO KO3(PMLUMEHTA, KOTOPbIA NpeacTaBs-
eT co60i1 CKOPOCTb pacrnpocTpaHeHusl 3ByKa B maTepuarne.

0)

rae 6 — TonwmHa:
V — CKOpOCTb 3BYKa,
r — N3MepeHHOe BpeMsi:
N — KO/IMYECTBO NPOXOXAEHWNI Yepe3 UCTbITYEMbIN 06 BEKT (CM. PUCYHOK 2).

7.2 Metopgbl

7.2.1 O6Lwme nonoxeHns

MeTopn, HacTpoiikm npnbopa A0/MKeH COOTBETCTBOBAaTb PEXUMY N3MEPEHUS U UCMOIb3yeMOMYy 060pyao0-
BaHWIO 1 npeobpasosartesno. HacTpoiiky NpoBoOAAT B paboymx YCnoBusX, CONOCTaBMMbIX C YC/IOBUAMU A5
n3mMepuTenbLHOro npmoéopa.

B Tabnnyax B.1 1 B.2 npuBeneHbl UHCTPYKUMN MO BbIGOPY METOL0B HACTPOWKM NPUGOPOB.

CyLeCTBYIOT pas/iMynsa Mexay HacTPOMKOM LdpoBbIX NpMbopoB 419 N3MePeHUs TONWNHbI [Tunbl 5.1
a) u b)| n npmnbopa c passepTkoii TMNa A [tun 5.1 c)].
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7.2.2 UundpoBble TONWNHOMEDPDI

Cwm. Takke 5.1 a) n 5.1 b).

MHorve uMdpoBble TONWMHOMEPLI UCNOMB3YIOT B pexumax nsmepenHus 1. 2 n 3. Hactpoliky npubopa
BbINOJIHAKOT O4HUM U3 C/eAyLnX CNoco60B:

- peryimpoBKa OTO6paxaemMOoro nokasaHusi Takum o6pa3om, 4TO6bl OHO COOTBETCTBOBA/IO M3BECTHbIM
N3MepeHHbIM pa3Mepam psfa HacTpoeUYHbIX 06pa3LoB;

- perynupoBKa WM yCTaHOBKa Ha NMpubope CKOPOCTW pacnpocTpaHeHus 3Byka B MaTepuasie, COOTBET-
CTBYHOLLEV M3BECTHOW CKOPOCTU PacnpOCTpaHeHsi 3ByKa B UCMbITYEMOM OO bEKTE.

7.2.3 Tpubopbl Cc pa3BepTKoM TUna A

VHopmaunto o 6a30B0I HaCTpolike BpeMeHn Npmbopa ¢ pasBepTkoii Tuna A cm. B ICO 16811.

Mpn ncnonb3oBaHun pexmnma 1 ¢ Npubopom € pa3BepTKON Tvna A ropM3oHTa/IbHasi BpEMEHHas pasBepT-
Ka ycTaHaBNMBaeTCs TakuM 06pa3om, YTOObl 30HAMPYIOWMIA NMNYNLC N NEPBbIA AOHHbIM 3X0-CUrHa/T U3 KOH-
TPO/IbHOTO 06pasua 0To6paXa/IMCb Ha 3KpPaHe B YAOOHbLIX MOSIOXKEHUSAX, COrMlacysiCb C MaclUTabHOW CeTKOWA
nAn uMdpPoBbLIM AUCT/IEEM.

Mpy ncnonb3oBaHUK pexuma 2 ¢ NPMopPoM C pa3BepTKOW Tuna A OTMETKY MMMy/bca nepegadqn perynm-
pylOT TakumM 06pa3om, YTOObl OHa BbIXOAW A 3a Npefefbl 3KpaHa, a 3X0-CUTHaN OT rpaHuuUbl pa3gesia Haxo-
OWACA Ha HyNe mMaclTabHOM ceTku. 3ateM Heo6XoAMMO OTPerynmpoBaTb MepBblil AOHHbIA 3XO-CUTHAN Taknm
06pa3oM, UTOObI OH HaxXOAW/ICSA Ha OTMETKE, COOTBETCTBYHOLLEN M3BECTHOW TOJILMHE KOHTPO/IbHOIO 06pasLa.

Mpy ncnonb3oBaHNKN pexrma 3 ¢ NPUBOPOM C pasBePTKOM Tnna A peryampyroT NepBbli AOHHbIN 9X0-CUT-
Has1 TakMm 06pa3om, 4TOObl OH HaxoAW/ICA Ha OTMETKe, COOTBETCTBYHOLEN N3BECTHOW TOJILNHE KOHTPOJIBHO-
ro ob6pasya. 3arem Heob6XoAUMO OTpPeryanpoBaTb - AOHHLIA 3XO-CUFHas1 Takum o6pa3om, 4YTOObl OH
HaxoAuACcsA Ha OTMeTKe, COOTBETCTBYIOLLEN N-KPaTHOW W3BECTHOW TOJIWMHE KOHTPOJ/IbHOro o6pasua. Mpu
N3MepeHNN 06BbEKTa Hy/leBas TOYKa MaclUTabHOWM ceTKn ByAeT COOTBETCTBOBaTb MOBEPXHOCTU UCMbLITYEMOrO
ob6bekTa. ToNwmnHa 06beKTa paBHaA MOJIOXKEHMKD O-TO AOHHOIO 3XO-CUrHasa, OeNIEHHOMY Ha /1. a 0 06bI4YHO
HaxoguTcsa B MHTepBase oT 2 A0 10 (pUCyHOK 2).

A — nepegpaio wWniiCnp* M Matowwmii Npeo6pasosatens. B — wucnbiTye-
MbIM 06BECT: C — BpeMsi IPOXOXEHMS akyCTUYECKOro nyTu:
O — oTmeTKaumnynbca nepegaun:" — £, — AOMHbIEIX0'CMIasbl

PucyHok 2 — HacTtpolika npubopa ans pexuma 3 0

Pexxum 4 ncnonb3yoT TO/IbKO C NPMOGOPOM C pasBepTKor Tuna A. Mpubop Ao/HKeH 6biTb HACTPOEH TakKuUM
06pa3om, 4ToObl paboTaTb B TEHEBOM pPeEXMME MPOXOXAEHWSI COrMTacHO PYKOBOACTBY MO 3Kcnsyatauuun. Jon-
XeH 6bITb 30HOMPYHOLWWIA NMNYNbLC A1 NPeACTaB/IEHUS MMMy/ibca Havasla oTcyeTa BPEMEHU; HEOOBX0AMMO
BbINOJIHUTL 3Ty HACTPOWKy, 4TOObI 0b6ecneunTb COrslacoBaHue C Hy/ieM MacluTabHOW CeTKW, a MPUHATbIA

UMNYNbC cregyeT YCTaHOBUTb TakmM 06pa3om, 4YTOObl OH COOTBETCTBOBa/SI M3BECTHOW TOJILWMHE Ha
MacLUTaBGHOW ceTKe.

7.3 TpoBepka NnapameTpoB HaCTPOMKK

MNMpoBepKy NapamMeTpoOB HACTPOWKM TOLNHOMEpPA NPOBOASAT C MOMOLLbIO KOHTPO/IbHbIX 06pa3LL0B:
a) [0 W nocrie OKOHYaHusA BCel paboThbl /10 USMEPEHUIO!

b) 4epes perynspHble NPOMEXYTKN BPEMEHN BO BPEMSI paboyero AHs. He pexe 0JHOro pasa B [eHb:
C) uyepes perynspHbie MPOMEXYTKM BPEMEHN BO BpeMsi paboyero AHs:

d) B crniyyae 3ameHbl NnpeobpasoBaTenen i kabenei:

€) B C/Nyvae nepexofa Ha maTepuan Apyroro Tuna:

0 B cflyyae 3HauuTe IbHbIX U3MEHEHUI TeMnepaTypbl MaTeprana nnm obopyaoBaHNUs:

[) B cny4ae perynmpoBK/ NN U3MEHEHNS OCHOBHbIX pabounx ycnoBuii:

h) uepes gpyrvie NPOMeXyTK/M BPEMEHMN COr/1aCHO CrneunasbHbIM TEXHOIOTMYECKUM UHCTPYKLNSAM.
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8 ®dakTopbl, BAMAKOLME HA TOYHOCTb

8.1 Pabouwne ycnoBusa

8.1.1 CocTosiHMEe NOBEPXHOCTHU

8.1.1.1 Ywucrtota

UucToTa McnbIiTyeMOro o6bekTa BAIMSAET Ha U3MepeHne To/WwmMHbI. HegocTtaTouHas noArotoBka noBepx*®
HOCTU MOXET NPMBECTM K HECOCTOATE/IbHbIM pe3y/ibTaTam.

Mepepn BbIMNOSIHEHMEM N3MEPEHUS TPSA3b YAASAIOT LWETKON.

8.1.1.2 LepoxoBaToCTb

LLlepoxoBaToCTb UCKaXKaeT (3aBbllIAET) OLEHKY TOMIWMHbI U U3MEHSIET KO3(PULUMEHT OTPaXeHUsT N Mpo-
nycKaHus Ha rpaHuue pasgena.

Mpy HaANMuUM CU/MBHOW LWEPOXOBATOCTU aKyCTUYEeCKU MyTb YBEIMYMBAETCH, a KOHTakTHas nosepx*
HOCTb YMeHbLuaeTcs. C yMeHbLUEeHVEM TOJILLNHBI NOrPELLHOCTb U3MepeHUsi BO3pacTaerT.

Ecnu goHHas NOBEpPXHOCTb LlepoxoBaTa, aKyCTUYECKUIA CUTHa/T MOXET AehopMMpoBaTbCs: 3TO MOXET
NPMBECTY K NOrPELUHOCTU N3MEPEHUS.

8.1.1.3 Tpodhnib NOBEPXHOCTH

Mpy ckaHMPOBaHUM HEPOBHOI MOBEPXHOCTM C MOMOLLbIO KOHTAKTHOro npeobpasoBaTesii NpuxoauTcs
MCNOMb30BaTh TOJICTbIM CMOM KOHTAKTHOM cpebl. 3TO MOXET NMPUBECTU K NCKAXEHUIO JTy4Ka.

Mpy ncnonb3oBaHUN PEXUMOB 1.2 nnm 4 BpeMs NPOXOXAEHUA Yepe3 KOHTaKTHYH cpefy MOXeT ObiTb
BHECEHO B MOKa3aHue, Y4TO NPUBEAET K AOMOHUTENbHOM NOrpewHocTn. Ansa OTHOLWEHNS CKOPOCTel pacnpoc-
TpaHeHUs 3ByKa B KOHTaKTHOW cpefe 1 B MaTepuasie 1:4 3Ta NOrpewHoCcTb MOXET AOCTUIaTb YeTbIPEXKPATHO
(haKTNYECKOV TONWMHBbI KOHTaKTHOM cpeabl.

Heob6xoaumo BbibpaTb TaKyrd KOHTAKTHYK cpefy, KOoTopas NoAxXoAuT K COCTOSIHMIO MOBEPXHOCTU W
HEPOBHOCTSM MOBEPXHOCTU, UTOObI 06ECNEeYNTb AOCTATOUHbIA KOHTaKT NPy N3MePEHNN.

8.1.2 TemnepaTypa NnoBepxHOCTU

TemnepaTypa M3MeEHSIeT CKOPOCTb pacnpocTpaHeHusi 3ByKa (B Matepuasie U B N1060W 3agepxke npeoo-
pa3oBaTtesisl), a Takke obLee 3aTyxaHue 3ByKa.

Kak 1 BO BCex U3MepeHUsX, ecrim TpebyeTcs MakCuMasibHas TOYHOCTb, TO YYUTbLIBAOT U3MEHEHNE TEM-
nepatypbl 1 BAIMSHWE Ha CrieAytolme A0NONHUTeNbHble (DakTopbI:

* KOHTPOJIbHbIE U HACTPOeUHble 06pasLbl;

e NpnbBopbLI, NpeobpasoBaTeM U T. 4,;

- NpoLecc N MeToAbl: KOHTaKTHas cpefa, UCMbITYeMblil OObEKT.

C noBblleHVEM TeMnepaTypbl CKOPOCTb PacrnpocTpaHeHns 3ByKa nagaet B 60/bLUNHCTBE METa/IOB U
naacTMacc, B TO BPEMSI KakK B CTEK/1E N KepaMUKe HabK4aloT ee yBe/IMYeHNE.

BnunaHue TemnepaTtypbl Ha CKOPOCTb PacrnpocTpaHeHus 3Byka B MeTasllaX 00bI4HO He3HauuTesibHoe.
CKOpOCTb MNPOAO0SIbHbLIX BOMH (BO/IH ©XaTusA) B OOMIbLUMHCTBE CTaslel yYMEeHblUaeTCs NpUeNM3uTesIbHO Ha
0.8 mc-1B8C**,

BnunsHne TemnepaTypbl Ha NaacTMacChl 3Ha4UMTeNbHO. 15 nonvakpunara, KOTopbii 06bIYHO UCMOJb3Y-
0T B Npu3mMax WUnuv npoTekTopax, KoadduumeHT paBeH - 2.5 mcl °C"1.8 aToM cnydyae NPUMEHAIOT BPEMEH-
HYIO KOMMeHcauuo (KOMMeHcauuo «Hyns»).

8.1.3 MeTasinyeckoe nokpbITNe

Ecnu He yunTbiBaTb NAaKNPOBKY (CTPYKTYPY, COCTaB, TOJLWMHY, MPOLECC NNaKUpPOBaHWUS, KOMMYECTBO
C/I0eB N T. A.), TO MOXHO HabMoAaTh Kaxylleecs yBenmyeHue TOJMWMHbI MaTepuana (Mnv gaxe Kaxylieecs
YMeHbLLEeHNe B crlydae TepMmoobpaboTaHHOro marepuana).

Tpebyemasa TOYHOCTb U3MeEPEHNS ByAeT onpeaensaTb, CneayeTt N yYnTbiBaTb NiakMpoBaHue.

Hanpvmep, B cnyyae npnéopa, HACTPOEHHOrO Ha CTaslb:

Rl o =V 2 | 1 mm npun v = 5920 mc'L;
© LIMHK oo 20 MKM npun v = 4100 mc~*;
- (hakTnyeckasa TonwuHa. . . . 1 mm ¢ 20 mkm = 1.02 mm;
1211 #2£3El« 1.738-»*: )
5920 4100

1.738 7 5920= 1.029 mm: 3)
* n3MepeHHad TonwmHa . . . . 1,029 mwm;
¢ OTK/TIOHEHUE.....ccvveveeeieeeieeannns 0.009 mm.



FOCT P NCO 16809-2015

TOI'ILLI'I/IHy NAakKMPOBKN MOXHO U3MEPUTDb. To4yHOCTb N3MepeHna 3aBUCUT OT TeX e napamMmeTpoB, 4YTO U
npv N3MepeHnn OCHOBHOIO Martepuana.

8.1.4 HewmeTasiMyeckoe NokpbITHE

Mpy n3mepeHun Yepes NOKpPbITUE ByAyT BO3HMKATb MNOrPeLHOCTN N3-3a PasNIyHbIX CKOPOCTEel pacnpoc-
TpaHeHus 3ByKa B MOKPbITUM N NCMbITYEMOM 00bekTe (CM. pUCYHOK 3).

Hanpumep, B cniyyae npnéopa, HACTPOEHHOIO Ha CTaslb:

S = V1 ST 1 mm npu v = 5920 mc™1:
© KPACKA. .. vveeeiieeerieeesiiieeeaieee s 100 mkm npun v = 2100 mc?! (31O obLLee, a He XapakTepucTmyec-
KOe 3HaveHue);
e (pakTMyeckas ToWmHa. . .. 1 MM ¢ 100 MKkM = 1.1 MM:
2,65 <>
5920 2100

2.165-7 5920=1.282 mwm; (5)
* N3MepeHHas TonwmHa . . . . 1,282 mm:
® OTK/TOHEHUE......cvvveeiviineeeiiiinnnns 0,182 mm.

B0O3MOXHO Takxke, YTo 6yaeT TpyAHO NoyunTb TpebyeMoe nsmepeHne, eciv MaTepuan NoKpbITUS:
- NoAo6eH No akyCcTUYECKUM CBOCTBaM MaTepuasny UCMNbITYeMOro o6beKTa:
* MMeeT 3HAUYMTESIbHYHO TOJLLMHY MO CPaBHEHUIO C TOJ/ILMHOM UCNbITYEMOTO 06bekTa.

\k e
e T \¢

A — npeo6pasoatenb. B — oosipbl TMo unn nnaknposka; C — yBennUeHHbIii akycTUyeckuii nyTb Yepes nokpbitue. O — Bpemsi NPOX0oX-
[leHNs1 aKyCTUYECKOro nyTu. £ — meTtans

/m

PUCYHOK 3 — YBenunyeHHbIn akyCTUYeCKnin NyTb Yepes NoKpbITue

8.1.5 TleomeTpuda
8.1.5.1 TapannenbHOCTb

MpOTUBOMNO/IOXKHbIE CTEHKU UCMbLITYEMOrO O6beKTa (AeTann) AO/MKHbI 6bITb NapasiesibHbIMU B npeje-
nax =10*. B NpPOTMBHOM cny4ae u3amepeHwe OyaeT TPyAHO BbINOMHUTb, WX OHO OyAeT OWWGOYHbIM. 3TO

obycnoBneHo gedopmaumeii AN OTCYTCTBMEM LOHHbIX 3XO-CUTHA/I0B U3-3a «MPOCTPAHCTBEHHOrO UHTErpu-
poBaHUA».

8.1.5.2 KpuBoMHeliHble MOBEPXHOCTU

8 39TOM c/lydae Masias naowaib KOHTAaKTHOM MOBEPXHOCTU MexAay npeobpasoBaTtesieM U UCMbITYEMbIM
06BEKTOM MOXET CHU3UTb 3(O(PEKTUBHOCTb KOHTAKTHOW Cpefbl W. criegoBaTefibHO, KavyecTBO curHana. lpe-
obpa3oBaTesib HEO6XO0ANMO COBMECTUTb C LEHTPOM KPMBU3HbI UCMbITYEMOrO 06beKTa. 3TU hakTopbl BAUAIOT
Ha pe3y/sbTaT U3MEepeHus, NPMBOAA K M/IOXON nepefadve 3Byka M BOCMPOM3BOAMMOCTU. KOHTaKTHOM noBepx-
HOCTM Npeo6pasoBarens NpuUAaldT COOTBETCTBYHOWY QOpPMY A/19 COr/lacoBaHUs C KPUBU3HOM, UTOObI Yryu-
WKUTb Nepegadvy ynbTpasBykKa.

8.1.5.3 BoOrHyTble 1 BbIMNyK/ible MOBEPXHOCTU BBOAA

MoBepxHOCTL Npeobpa3oBartessa [O/HKHA obecneymBaTb [LOCTATOUYHYHO CBA3b C MOBEPXHOCTLIO OOGBLEK-
Ta. Hebonbluve pagnycbl TPeOYOT Masloro anamMeTpa npeobpasoBartens.

8.1.5.4 [Ouana3oH TOJIWWHbI

TouyHOe M3mMepeHve 3aBUCUT OT OAHOPOAHOCTU MaTepuasia No ero TonuwuHe. JlokanbHble nan oblme
M3MeHeHNA cocTaBa NPUBOAAT K U3MEHEHUSAM CKOPOCTM MO CPaBHEHWNIO CO CKOPOCTbLIO pacnpocTpaHeHnsA 3BY-
Ka B MaTepuasie HaCTpoeUHbIX 06pasLoB U. crieloBaTeNIbHO, K MOCNEAYIOWMM NOrPELLIHOCTAM N3MEPEHUS.
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8.2 O6opynoBaHue

8.2.1 Pa3zpeliatouiasd cnocobHOCTb

NcTnHHas paspelarollas cnocobHOCTb 060pyA0BaHMA — 3TO HaUMeHblUee npupalieHne n3Mepsiemoni
BE/INYUHBI, KOTOPOE MOXEeT pacno3Hatb cuctema. Hanpumep, umdpoBble TO/WMHOMEPbI MOTYT OTOOpaxaTb
KaXKyLLlytoCa paspeLuarowyto cnocobHocte 0.001 MM, HO CrOoCO6HbI M3MepPATL TOJILKO C paspeluarolleli cno-
cobHocTblo 0.01 mm. Mpubop ¢ passepTkoi Tuna A (Tun 5.1 c)] He UMeeT yKasaHHOW MM npegnosaraemoii
paspeLuatoLleii CnocobHOCTU MO TOJIWMHE, OHa 3aBUCUT OT psga hakTopoB, TakMX Kak 4acTtoTa AUCKpeTu3a-
LMW. paspeluarollas CnocobHOCTb 3KpaHa (4MC/o nukceneid MO OCAM X M y) U HacTpoiika BpeMeHHOM
pasBepTKu.

Ha paspeLuatoLuyto cnocobHOCTbL 060pyA0BaHUA BAMSET BbIGOP TUMa 1 4acTOThl Npeobpa3oBaTens.

Bonee BbICOKME 4acTOTbl NpeobpasoBartensa obecnevymBaroT 60siee BbICOKYIO paspeLlatolyto cnocob6-
HOCTb MO TO/WWHE, Yem 6osiee HM3KMEe 4acTOTbl. 3TO OOYC/NOB/IEHO /1aBHbIM 06pPa30M TeM. YTO UMIMYJIbCbI
60/1ee BbICOKO 4aCTOTbl AaloT 60s1ee OCTpbIi U 60see YeTkuMin (PPOHT mMnysibca. IT0 OCO6EHHO 3aMeTHO B
npubopax c pasBepTkoi Tmuna A.

8.2.2 [Awvanas3oH

[Onana3oH o60pyaoBaHNs — 3TO AManasoH TOJIWWUHbI, KOTOpPble NPMOOP MOXEeT NPakTUYecKn U3MepuThb.
KonuuectBo umdp Ha gucnsnee umdpoBoro npubéopa o3HayaeT TOMIbKO YMC/AOBOM Anana3oH, KOTOPbIA MOXHO
oTO6pa3unTb.

Mprbopbl XapakTepusyTCAd MUHMMa/IbHOW TO/LWWHOW, KOTOPYID OHU MOTYT M3MEpUTb. 3Ta BeNndnHa
0ObIYHO 3aBUCWUT OT YacTOTbl WU MPUMEHeHUs npeobpasoBaTens. MakCMMasibHasi TOJILWMHA, KOTOPYH MOXHO
M3MepUTb, OObLIYHO ONpeaensieTca 4YacToToM npeobpasoBatens w/unu NpuMeHeHMeM (COCTOsiHME maTepuana
nT. 4.).

MNMpeobpasoBartesib onpegenser AuvanasoH M3MEpPeHUs He3aBMUCUMO OT npubopa. O6bIYHO MUHUMaSIb-
HbIW Ananas3oH nNpeobpasoBartesis onpeaesnseTcs ero YacToTon U CKOPOCTbIO PacrnpoCTpaHeHWs 3ByKa B UCTIbI-
TyeMOoM MaTepuasie. Npeobpa3oBaTtesib BblOMpalOT TakmM 06pa3omMm, YTOObl €ero MUHMMasibHas u3Mepumasi
ToNWMHa OblSla MEHEE MUHUMa/IbHOW U3MepPSAeMO TONWMWHBbI Npnbopa.

B kayecTBe pykoBOACTBa MPMHMMAtOT, YTO NpeobpasoBartesib He MOXET U3MEPUTb MeHee OAHOW Lenoi
OJ1MHbBI BOJTHbI NPU JAaHHOW CKOPOCTMU.

(6)

roe k— ASMHa BOJHbI;
f — vacToTta npeobpasoBaTens:
Yy — CKOpPOCTb pacrnpocTpaHeHuns 3ByKa.
YacTtoTa npeobpa3oBartens onpefesnseT Takke MakCUMasibHYIO TOJILMHY, KOTOPYI MOXHO W3MEpUTb.
BbicoKo4acTOTHbIV nNpeobpa3oBaTenib 06nafaeT MeHblUel NPOHMKaloLeli CMOCOOBHOCTLI0 MO CPaBHEHUIO C
HU3KOYaCTOTHbIM Npeo6pasoBaTesiem.

Heo6xoguMo yunTbiBaTb TUM WCC/eQyeMOro Matepuasia, MocKOsSibKY OH Takke BMSIeT Ha AuanasoH
N3MepeHuns.

Bbi6bop 4YacTOTbl npeobpa3oBaTens onpegenserca AuMana3oHOM W3MepsieMol TOMWMHbI Matepuana, a
Takxe TUNoM MaTepuana.

TonwuHoMep BbIOMPAIOT TakMM 06pa3om, YTOObl ero gmanasoH M3MepPeHUsi COOTBETCTBYHOLWMM 06pa-
30M OXBaTblBa/1 TOJIWMHY MCC/edyemMoro marepuana. B cnyyae npu6opa ¢ passepTkoii Tuna A (tun 5.1 c)]
AnanasoH ycTaHaBMMBalOT TakMM 06pa3oMm, 4TOObl OH COOTBETCTBOBasI TPEOGYEMOMY pPa3pelleHnt0 B 3TOM
AnanasoHe 6e3 nepek/tyeHns Anana3oHoB.

PekomeHAylOT NpoBepsiTb NapameTpbl HACTPOVKK Npubopa ¢ MUHUMaIbHOM N MakCUMasibHON n3mepsie-
MOW TONLMHbI.

8.3 OueHka TOYHOCTU

8.3.1 0O6Lwme NoNoxeHms

JaHHasa oueHKa 3aBUCUT OT HECKOJIbKUX MNapamMeTpoB 1 MeTo4a BbIUYNCTIEHUS.
8.3.2 Brunsawowme napameTpbl

MapameTpbl NpeactasneHsl B C.1.

8.3.3 MeTopg BblUNCEHNA

MeToabl BbluncieHus npeacrassieHsl B C.2.
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9 BnunaHue matepunanioB

9.1 O6wwme NoNoXeHns

MaTepuan n3mepsieMoro o6bekTa MOXeT BMUSITb Ha BbIGOP MeTOAa, NPUMEHSIEMOrO A5l YNbTPasByKO-
BOrO M3MepPEHMS TOMLUHBI.

KoBaHble Unu kaTaHble MeTa/llbl 06bIUHO XapaKTepu3ytoTcsl CnabbiM 3aTyxXaHWeM U MOCTOSIHHOM, YeTKo
onpezgenieHHol CKOPOCTbI0 PacnpoCTpaHEHUS 3ByKa. ST MaTepuasibl JIETKO U3MEPUTL C MOMOLLbI CTaHAApPT-
HbIX NPOLEeAyp, ONUCaHHbIX B pasgene 4.

9.2 HeogHOpOAHOCTbL

CoctaB mMaTtepuana, B TOM 4vucre nermpyrouwme azieMeHTbl U NpuMecu, a Takxe rnpouecc ero n3rotoerse-

HUS B/IUSIET HA 3EPHUCTYHO CTPYKTYPY, OPUEHTALMIO 3€PEH U. CiefoBaTes/IbHO, Ha O4HOPOLHOCTb.
3TO MOXET Bbl3BaTb /IOKa/IbHblE U3MEHEHUS CKOPOCTU pacnpocTpaHeHUs 3ByKa W 3aTyXaHusi B MaTepu-
ane, NpMBOASA K OLUIMGOUHBLIM U3MEPEHUSAM UMN. B KPaliHMX Cnydasix, K notepe nokasaHuii.

9.3 AHusoTponusa

B aHM30TPOMHbIX MaTtepuanax CKOPOCTb pacnpoCTpaHeHUsi 3ByKa HeoAuHakoBa B pa3/IN4YHbIX MI0CKOC-
TAX. @ CTPYKTypa MOXET BbI3BaTb U3MEHEHUSI B HanpaB/ieHUsAX Nyyka. 3To NpMBeAeT K OWMOBOYHbIM NoKa3aHK-
am. MprMepaMn Taknx MaTepuasioB SIB/SIIOTCS KaTaHble UMM NPeccoBaHHble BblgaBfMBaHMEM mMaTepuasibl, B
YaCTHOCTM ayCTEHUTHasi CTaslb, MeAb M ee CrJ/laBbl, CBMHEL, a Takke BCe M/acTMacChbl, apMMPOBaHHbIE CTEK-
nloBosTIOKHOM (nogpasgen 9.1).

UT06bl CBECTM K MUHUMYMY PUCK OLLUMBOK, HACTPOWKY Npubopa BbIMOJHAKOT B TOW Xe M/I0CKOCTU, UTO n
npv N3MepeHnn.

9.4 3artyxaHue

AKyCTUUYecKoe 3aTyxaHne MOXeT GbiTb BbI3BaHO MOTepeit aHeprum BCAeACTBUE MOI/IOWEHMs (Hanpu-
Mep. pe3uHoii) n paccesiHneM (HanpuMep, Ha KPYMHbIX 3epHax). 3TOT 3hIeKT MOXET NPUBECTU K YMeHbLLe-

HUKO aMNINTy bl CUTHa1a N1 NCKaXXeHNo CUrHasia.
OTNnBKM 0ObIYHO UMEKOT 3artyxaHne 3a CYHET Nnor/oweHnsa n paccedHnsd, 4To NpuBoAUT K NOTepPe NoKasa-

HUIA NN OLLMBOYHBIM NOKAa3aHUSIM.
CunbHoe 3aTyxaHne HabngaeTcs B naacTmaccax.

9.5 CocTOsiHME MOBEPXHOCTM

9.5.1 O6Lwwme NoNoXeHUA

HepoctaToyHOEe BHMMaHME K COCTOSIHUIO MOBEPXHOCTU NPUBOAUT K HECMOCOBHOCTM BbINO/THUTL UaMepe
HUSI UIN K OLUIMBOYHBbIM U3MEPEHUSM.

9.5.2 KOHTaKTHas NoBepPXHOCTb

Ecnu Ha NOBEPXHOCTU €CTb NOKPbITNE, U3MEPEHNE MOXHO
BbINOJIHUTb TOJ/ILKO Yepe3 3TO MOKPbITME, NPU YC/I0BMN UTO OHO
XOpOLWOo Npununaet K matepuany. Ecnn namepeHne BbINOAHAKOT
yepes MOKpbITUE, criedyeT UCMNOo/Ib30BaTb METO[ MHOrOKpaTHbIX
39X0-CUTHASIOB, pexum 3 (pasgen 4).

Ecnu MOXHO Mony4nTb TOMIbKO OAVIH 3X0-CUMHas1 n3-3a Mso-
XOr0 OTPaXEHUs1 NIV CUJIbHOIO 3aTyXaHus, TO HeO6X0AUMO 3HaTb
9KBUBAJIEHTHYIO TOJILUHY NOKPLITUSA N BbIYECTb €e U3 NokasaHus
OZIHOKpaTHOro axo-curHana no 8.1.3 n 8.1.4.

Ecnu Henb34 BbINO/THUTL HY OL4HO N3 3TUX YCNOBWIA, NOKPbI-
Tne cnepyeT yoanvTb, NPV YCNIOBUK, YTO 3TO AOMYCTUMO.

LLlepoxoBaTOCTb MOBEPXHOCTW, Bbi3BaHHasi, Hanpumep,
W3HOCOM WM KOPPO3UEN, OKa3blBaeT CWUJIbHOE BJ/IMAHME Ha
COCTOSiHME CBA3N U TOYHOCTb M3MepeHusi. OuyeHb 6osibluas
LIepOX0BaTOCTb MOBEPXHOCTU MOXET MPensaTcTBOBaTb NpYMeHe- \
HUIO pexumoB 2 1 3 (pa3gen 4). ocTaBfisas NVb O4HY BO3MOX- ¢
HOCTb — TMpPUMEHEHNE MeToAa OAHOKPaTHOro 3XO-CUrHasna,

A

N\

A — npeobpa3oBaTtesib: B — UCTLITYeMblii 06berT;
pexum 1. C — akyctuueckuii nyT*. D — koHTakTHas cpeaa

lMy10Xxoe coCTOosAHME MNOBEPXHOCTU YBenymBaeT rMorpeL-
HOCTb W3MEpPEeHUA TOJIWUHBLI. IDTO MNOKa3aHO Ha pPUCyHKe 4. Ha PucyHOK 4 — AKYCTUYECKWU NyTb Yepes cnoii
KOTOpOM npeobpa3oBartesib NepekpbiBaeT NOBEPXHOCTHYO pako- KOHTaKTHOI cpenbl

11
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BMHY. Pe3ynbTaT M3MepeHUsi, 3anuCaHHbIi B 3TOM MOJIOXEHUN, BKAKOYAET B Ceb6S 3KBUBA/IEHTHYIO TOJLLNHY
C/1091 KOHTaKTHOW cpeabil.

9.5.3 OrTpaxaroLiasd NOBEepPXHOCTb

YNbTpa3ByKOBOE M3MepeHWe TO/IWMHbI YacTO CBSA3aHO C YMEHbLUEHWEM TOJLWMHbI BCNeACTBME KOPPO-
31N WX 3PO3MN B MpOLECCe 3KCryaTaymn. 3TU MeXaHU3Mbl CO34al0T OTpaxarolne NoBepxXHOCTU passinu-
HbIX TUNOB. ECnn ynbTpa3ByKOBOE W3MepeHMe TOJLWWHbI BbINOHAKT C Le/blo 06HapyXeHUs YTOHeHuSA
MaTeprana nMnn N3mMepeHnss OCTaTOUHOWM TOMLMHBI CTEHKWU, TO HEOOBXOAMMO 3HaTb TWA(bl) Npeanonaraemon
noTepu martepuasia u NpUMEHATb Mpouenypy, NPUHATYHO O/9 3TOro OnpefesieHHOro Tuna M3Hoca, Kopposuun
VAN 3PO3UN.

9.5.4 Koppo3usda u 3po3uns

B Takmx oTpacnsx, kak HeddTerasoBasi MPOMbILLIEHHOCTb, NPON3BOACTBO N pacnpefesieHne 31eKTpo-
3HEPruun. xpaHeHve 1 NepeBo3ka NPOAYKLUN, MEXaHN3Mbl KOPPO3UN YacTO CBA3aHbl C pe3epByapamMu 1 Tpyba-
MW. U3FOTOBJ/IEHHBIMW U3 YEPHbIX METa/I/IOB, HaNnpuMep, JIMCTbI KaTaHOol cTann, 6eclloBHbIe TPYObl U CBapHbIe
y3nbl. [py BblIGOpe yNbTPa3ByKOBOro MetoAa A/ NPUMEHeHUs He06X04MMO pPacCcMOTpeThb crleaylowme TUnbl
KOpPPO31M B KOMMNOHEHTaX CTa/IbHbIX Pe3epByapoB 1 TPy6ONpoOBOAOB:

- o6Lwasn Koppo3sus:

- A3BEHHas Koppo3us:

- TOo4eyHas KOppo3us;

e LlesieBast KOPPO3us;

* KOHTaKTHas Koppo3us:

* KOPPO3US Mo B/IMSHUEM KOHTaKTa;

* KOppO3us, Bbi3BaHHasA TypOyNeHTHOCTbIO:

¢ Meli3a-Koppo3us;

* KaBUTaLMOHHasA KOppo3us;

e KOPpPO3Us B 30HE CBapKU:

e co4yeTaHue ABYX Un 60nee Bbllleyka3aHHbIX TUMOB KOPPO3nN.

Ha pucyHkax B Tabnumue A.1 nokasaHbl OCHOBHbIe DOPMbI N pacnpeenieHns otpaxarenein. B npunioxe-
HUK A NpuBefeHbl TEXHNYECKME AaHHble, MPUMeHSeMbIe NPU 06HaPYXXEeHUN 1 U3MePEHNUN.

10 lMpOTOKOM KOHTPONA

10.1 OO6wme NONOXKeHUsI

B npoToKosiax KOHTPO/IA 3anncbiBalOT MHopMaunio, ykazaHHyto B 10.2 n 10.3. ¢ yyeToM BCeX 0CObbIX
TpeboBaHuWiA, COracoBaHHbIX HA MOMEHT 3anpoca 1 3akasa.

10.2 O6was nHgopmauuns

YKa3bIBaloT crieflytoLLyo NHopMaLmio:

a) WHMUMansl, aMmuana oneparopa:

b) OaHHble O KBasiMhmKauum oneparopa:

C) [LaHHble O KOMMNaHWK onepaTopa:

d) patbl nepBoOro 1 nocnegHero N3MepeHnin B aHHOM MPOTOKOJE.

€) AaHHble O MecTe NpoBeAeHNS U3MEPEHWNIA;

f) Tun v cepuiiHbii HOMep NpuGopa.

L) onucaHuve Tmna npmoéopa (B TOM uYuce pa3Mmep/yacToTa a/IEMEHTA);

h) paHHble O HACTPOEYHOM M KOHTPOJ/ILHOM 06pasLax, B c/lydae Heo6xoaUMOoCTH;

i) TWUM KOHTaKTHOW cpeabl:

j) meToa/pexvnm n3mepeHus;

k) Tun KOHTpONMpyemoro matepuana:

1) AaHHble O HAcCTpolike Npubopa;

w) o6uiee onucaHWe WCCNeAYEMOlM YCTaHOBKW/KOHCTPyKUuW/geTaneii. B TOM 4YMC/E OnpeaeneHne
COCTOSIHMSA MNOBEPXHOCTW, HanpuMmep C MOKpbITUEM/N30NIMPOBaHHas/WepoxoBaTas/rnagkas/nocne apobe-
CTpyViHO 06paboTKK:

n) OaHHble O KOMNaHUW/opraHnaaunun. caenasLleil 3anpoc, 1 Lenb UCcrefoBaHuns;

0) CCbl/IKa Ha NPYMEHSAEMbI CTaHO4AaPT NN TEXHUYECKME YCNOBUS;

p) NnyHasa noagnuchb ornepaTtopa.

12
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10.3 JlaHHble KOHTpONSA

YKa3biBaloT criegytolme AaHHble:
a) VAEHTUMVKATOP CXEMbl U3MEPEHNS;

b) MAEHTUGUKATOP NONOXKEHUS TOUKM N3MEPEHNS;

C) nepBOHayasibHasA TO/LMHA, B C/lydae HeobXoANMOoCTH;

d) gonycku (eCfi OHU N3BECTHBbI):

€) pe3synbTarbl U3MepPeHUs (Tabnuua u/nnu gnarpaMmmva);

f) ymMeHbLUeHVe TONWMHBbI, MPOLEHTHOE AN hakTUYeckoe, B Cllydae He06XxoAUMOCTH;
) OOMONHUTENbHbIE YEPTEXMN, Ha KOTOPbIX MOKa3aHbl NOMIOXEHWNSA HEC/IIOLIHOCTEN:
h) 3amevyaHus NO BU3ya/lbHOMY KOHTPO/1H0/COCTOSIHUIO;

i) AONO/HUTE/IbHbIE YEPTEXW/3CKN3bI. HA KOTOPbIX MOKa3aHbl MeCTa N3MEpPEHUIA.

13
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MpunoxeHne A
(cnpaBouHOE)

Koppo3susi B pe3epByapax 1 Tpy6onpoBoaax

A.1 O6wue NoMoXeHnN

Kopposuii B Taknx 06beKTax, Kak pesepByapbl U TPYGONPOBOAbI, MOXET 6bITb Bbl3BaHa Pa3NYHbIMU MeXaHU3Ma-
Mu. B Tabnuue A.1 npuBeaeHbl UHCTPYKUUM OTHOCUTENIbHO TUMOB Y/1bTPa3BYKOBbIX OTpaxaTesieli, KoTopble MOryT BO3-
HUKHYTb C Pa3fINYHbIMU MEXaHN3MaMn KOPPO3MU, N HEKOTOPbIE MHCTPYKLMN OTHOCUTESTbHO Y/1bTPa3BYKOBbIX METO/10B,
pekoMeHAyeMbIX A1 U3MepeHust TONWMHbI OCTaTOUHOro MaTepuana.

A.2 /l3mepeHune obLLel Koppo3umn

A.2.1 Mpubop

[nsa obLeit Koppo3nn NCNOb3YIOT NPUBGOPLI ¢ LMPOBLIM AuciaeeM. ECiv npubop He AaeT HaAeXHble NokasaHus
BC/IeICTBUE C/IOXXHOIO COCTOSIHUS MOBEPXHOCTU, HANIMYUS BKIKOUYEHWIA B MaTepurasie U TOICTOro NOKPbITUS, TO UCNOSb-
3ylOT Npu6Oop € pa3BepTkol Tuna A.

Ecnv Ha n3mepsieMoOil NOBEPXHOCTU eCTb MOKPbITME U HEOOBXOAMMO UCKIKOUUTL TOJIWUHY 3TOr0 MOKPbLITUSA U3
pe3ynbTaTtoB, TO UCMO/b3YHOT NOAXOAALMI NPMOBOP, B KOTOPOM NPUMEHSETCA PexXum 3.

Ecnv Heo6xoAMMOo HaliTu caMoe TOHKOe MeCTO Ha AaHHOM Yy4acTKe, TO BbIMNOJIHSAKT CkaHMpoBaHue. [1ns 3Toi Lenuv
NCNoNb3yoT NpMbOop € pasBepTKon Tuna A.

Ecnv Heo6xoAMMo 3anncaTb MHOTO NoKasaHWii, TO paccMaTpyBaloT UCNOb30BaHWe nNpuéopa ¢ dyHKunel pernc-
Tpauumn AaHHbIX.

A.2.2 Npeobpa3oBartenu

Bbi6op npeobpa3oBartesis 3aBUCUT OT Tuna o60pyA0BaHus, TOJLWMHbI MaTepuana, COCTOSAHUS NOBEPXHOCTU U
COCTOSIHUA NOKPbITUS.

[ns npnéopos ¢ uMpoBbLIM AUCTI/IEEM NCMO/L3YIOT Npeobpa3oBaTtesiv, ykasaHHble npoussoauTenem. Ansi npuéo-
pPOB C pa3BepTKoM Tnna A NPUMEHSIIOT CrieAyoLWme NHCTPYKLUNN:

* BbIOMpPAIOT TaKylo YacToTy Npeobpa3oBaresisi, HTo6bl He MeHee 1.5 COOTBETCTBYIOLLEN A/INHBbI BO/THbI OXBaTbIBa-
10 CTEHKY UCMbITyeMOro o6bekTa (Cm. 8.2.2);

e Kak npaBuio, Ans TonwuH 10 MM 1 60s1ee UCNONb3yOT COBMELLEHHbIE Npeobpa3oBaTen. MeTon MHOTOKpaTHbIX
39XO-CUTHa/I0B (PeXuM 3) NCNO/b3YHOT TO/IbKO C OAHO3/IEMEHTHLIMY NPeobpa3oBaTesisiMu;

e ecnv TonwmHa MeHee 10 MM. NCNOJL3YIOT pa3aesibMo-coameLleHHble NpeobpasoBaTesiv.

e enn npegnonaraemas ToMNWMHe MeHee 5 MM. NCNOMB3YIOT pasfesibHO-coamelleHHble NpeobpasoBartesiv Co cne-
umanbHbIM Anana3oHOM hOKYCUPOBKU.

* B C/ly4yae N30rHyTOro 06bekTa yaesnsoT BHMMaHue BbI6opy AnamMeTpa npeobpasoBaresis;

* B C/ly4yae o6bekTa € MOKPbITUEM NCNO/Ib3YIOT COBMELLEHHbI NpeobpasoBaTesib B pexume 3. YUTO6bl KOMMNEHCUPO-
BaTb TO/IWMHY NOKPbLITUS.

A.2.3 HacTpoiika npnbopa

HacTporiky npnbéopa NpoBoAAT Ha CTYNeHYaToOM K/IMHe C AManasoHoM TO/IWMHbI, OXBaTbIBaloLWMM nNpeanonarae-
MblIl MHTepBas TO/WUHbLI 06 bekTa. MaTtepuan n TemnepaTypa A0/DKHbl COOTBETCTBOBAaTb 0O HEKTY.

A.2.4 N'3mepeHue

EC/iv MOXHO cunTaTh HECKOMIBKO AOHHbIX 3X0-CuUrnasioa (Tofibko O4HO31EMEHTHbIM Npeobpa3oBartenem), TO Han-
60/1ee TOUHbIe pe3y/bTaTbl MNOyYaloT NyTEM CUMTBLIBAHUSA />-T0 3XO-CUTHaNa 1 AefneHnst nokasaHus Ha n. Ecnm aTot
MeTOZ, MCMONb3YIOT HA MOBEPXHOCTU C MOKPbITUEM, TO PACCTOSAHNE OT 3XO0-CUrHana 1 A0 9X0-curHana /1 CUNTbIBaOT 1
Aenst Ha (n - 1). Takum 06pa3om, TOo/ILWMHA MOKPbLITUS HE BK/IKOYAeTCs B pe3y/bTaT.

Ecnv Mcnonb3yoT TO/IbKO OANH AOHHbIV 9X0-CUrHas1, TO NoKa3aHne CHUMAOT a TOM e MOJIOKEHUN 3X0-CUTHana,
4YTO M MOoKa3aHne BO BpeMsi HaCTPOWKun npnbopa. B cnyyae NOBepXHOCTU C NOKPbLITMEM a NOKasaHWe BKIYAOT TO/LLNHY
NOKPbITUSA, YMHOXEHHYIO Ha OTHOLLEHME CKOPOCTel pacnpocTpaHeHs 3ByKa a MeTasisie 1 NOKPbITUK, U Nepes 3anmcbio
pesyfnbTara ee BblUNTaloT.

Ecnu HeobxoaMma BbICOKas BOCMPOM3BOANMOCTb, TO 3anMCbIBaOT UAN MHBbIM CIOCOB0M PerucTpmpyoT TOHHOe
NOJIOXEHNE TOUKN N3MepeHust. Ecim Heo6xoanmo HaliT caMoe TOHKOe MECTO Ha JaHHOM y4YacTKe, TO BbINOJHAKT CKaHU-
poBaHue. Kak npaBuo, Ansa atoro Tpebyetcs npmbéop ¢ passepTkoi Tuna A |tun 5.1 b) nnm tmn 5.1 c)).

Mcnonb3oBaTb NpMGOpPbI C UMGPOBLIM ANCT/IEEM HEO6XOANUMO a CTPOrOM COOTBETCTBMM C PYKOBOACTBOM MO 3KC-
nayartaumm.

HeoxnpaHHble pe3ynbTaTbl U3MEPEHUST MOTYT GbITb 06YC/I0B/IEHbI BHYTPEHHUMMW pa3pbiBaMu. X He06xoaMMO
NPOBEPUTL C MOMOLLbI AOMNOTHUTENBHbIX UCCNEA0BaHWIA, HANPYMep C MOMOLLbIO HaK/IOHHbIX Npeobpa3oBarteneil.

14



Tab6nuya A1l — Kopposus B CTasin PekoMeHayeMble YbTpasBYyKOBble METOAb!

N9 OnucaHve

1 O6wan koppo3us

2 $I3Bemas Kopposus

TUNUYHBIA UCTOYHVK M MEXaHW3M KOPPO3uK

Bo3KkaeT B KOPPO3MOMHO-aKTUB” X Cpefax, Taknx Kak
+ BOAA. HaCblILOMasi KUC/I0POAOM;

* KWC/ble pacTBOpbI;

* BO/ASIHOI KOHAEHCAT 13 B/IAXHOTO rasa.

KoppogupoBaHHble yYacTKN XapaKTepusyroTCa YeTKUM*

rpaHvuamn, a cocefke y4acTkm o6bl4HO He noasepra-

10TCA KOPPO3M.

f13eemMasn Koppo3nsa MOXeT NPMMMaTb pas/inyHble op-

Mbl. B 3aBUCUMOCTU OT CTPYKTYPbI 1 TEKCTYPbI Matepua-
a. a TaKkke OT COCTOSAMS NOBEPXHOCTH

2a ToueuHasi KOpPpPO3ns KapTmbl pacnpeaeneHus

3 Llenesas koppo3us

Bo3HuvKaeT nog pasinymbmM OT/IOXKEHUALM coneli Ha no-

BEPXHOCTUN METAJI/TIOB U B Y3KUX LLENAX, 3alNOJTHEH Mbl X BO-

non.

PucyHok

S T

Pa3BuTKe 06LLei Koppo3un

{ L1 )

[ ——~ T 7 ~

Twvin A lnockas a3se «mas Twn C: Nonykpyrnele

KOppo3una KO pp 03 11 OH Ml e A3BUM!
)
: n
e e
ot ..

Twvn B: NognoBepxHOCTHasA

A3Be Masi KOppPo3usi siaeemasi Koppo3uns

| iy S— |

é

Tun O: MNoagnoBepxHOCTHaA

PekomeHayemblii
yNbTpasByKoBoii
MeTo[,

A2

A3

Cwm
npvmMmeyaHue

Cwm
npvmMmeyaHue
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MpopomxkeHne Tabnmuybl A 1

N9 Onucaxne

4  Kom Ta IT Ha s Koppo3ud

5 Koppo3usi nof BAvsi>mMeM
notoka

6 Kopposwus, Bbl3BaHHas Typ-
OyNIEHTHOCTbIO

7 Me n3a-Kopposus

B KaBuTaunoHHas Koppo3uns

TWNNYHBIA NCTOYHUK N MeXaHW3M XCppoauu

Mpn KOHTaKTe pa3HOPOAHbIX B 3/1IEKTPOXUMMYEC-
KOM OTHOLLEHUN METasI/I0OB, CN1aBOB U MeTan/M-
yecxmx N MemMeTas/bluecKNX MEOPrBOYECKUX MO-
KpbITN

PucyHox

Pexomengyembiii
ynblpageyxoeoi
MeTo[,

Cwm.
npvMmevaHuve

Cwm
npumeyaHue

Cwm.
npumeyerte

Cwm
npumevaete

Cwm
npumevaHme

6089T OON d 100
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OkoHuaHve Tebnuwm A. 1

[

PEKOMEeHAYEMbI E

N9 OnuncaHune TUNNYHBIA NCTOYHUK N MaKaHUEM KOppo3nn Pucymo» YNbTPa3ByKOBOWA
MeToZ,
9 | Koppo3usi B 30He cBapKu Cm
npumevyaHue

KaXX0M C/lyyae, MOCKOMbKY OTO 3aBUCUT OT YC/IOBUIA AOCTYNa. TONLUPKbI MaTepuasnia u Apyrux napaMmeTposB.

MpumMmy»mu«- 31 hopmbl KOPPO3M* nokasaHbl ASTAHAIFOCTp3L>M BO3MOXHOCTel 1 TPYAHOCTEN, KOTOPbIe MOryT BCTPETUTLCS NPU 06HApY>XeH* 1 U K
YecTBe »«OM OnpefesieHnn Aoppo3M* PUcy 1 cn npuBefem TONbKO 4151 cnpaBky Henb3sa faTb COM KPBT MbIB PEKOMEHAAT* OTHOCUTENIbHO MeToAa, NpuMeHsiemoro Bj

DSIN-

GT0Z-6089T OOU d 100
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A.3 VIamepeHne TOYEHHO KOPPO3un

A.3.1 MNpubop

[na namepeHus ToNWWHbI, ECNIM NpeAnoiaraeTcs Hasimume ToHeYHOM KOppo3unKn, UCMO/b3YOT NpMGop ¢ pa3BepT-
Kol Tuna A (tvn S.1 b) unn Tnn 5.1 ¢)).

A.3.2 NpeobpasoBartenu

[na o6HapyXeHns To4eUYHOW KOppo3nn Hanbosiee NOAXOAALLMM ABASETCA pa3fe/ibuo-coameLlenmblii npeobpaso-
BaTesib. BbibmpatoT npeobpasoBaTtesib ¢ POKYCHbIM PacCTOSAHMEM, COOTBETCTBYIOLLMM NpeanosiaraeMomMy pacCTOAHNIO
[0 TOUEYHOW KOPPO3nK.

A.3.3 HacTpoiika npnéopa

HacTpoliky npubéopa NpoBoAAT Ha CTYNeHYaToOM K/IMHe C AMana3oHoM TO/IWMHbI, OXBaTbIBaloLWMM Npeanosarae-
MbIl MHTEpBa TOJWWHbLI 06 bekTa. MaTepuan 1 TemnepaTypa 40/DKHbl COOTBETCTBOBAaTbL 06bEKTY. Ecnn npeanonaraet-
CHl HA/IMYMe TOYEYHOM KOPPO3MK Masioro AnameTpa, TO NPOBEPSOT YyBCTBUTEIbHOCTb OOHapY)XXeHUs Ha HACTPOEYHOM
o6pasue ¢ N/1I0CKOAOHHBIMM OTBEPCTUAMUN MasIoro AnamMeTpa B TOM Xe Anana3oHe TOJIWWH, YTO 1 AN npeanonaraeMoim
TOYEYHOWN KOPpPO3unN.

A.3.4 N3mepeHue

Mpu Noncke TOUEUHOW KOPPO3UN NCNOJb3YHOT TOIbKO NEPBbI AOHHbIV 9X0-CUTHas1, BMECTe C JOHHbIM 3X0-CUMHa-
JIOM MOTYT BO3HMKaTb 3X0-CUTHasIbl OT TOUEYHO KOPPO3UMK.

ECnn HEBO3MOXHO MAEHTUMULMPOBATL TUM OTPpaxXaTes Kak KOPPOo3no UM BKITKOYEHNE, TO NPOBOAAT AOMNOSTHU-
Te/lbHOE nccnefoBaHve C NOMOLLBIO HAK/TIOHHBIX NpeobpasoBaTesneii. UTobbl pa3nnyaTb BKAKOYEHNS U TOYEYHYIO KOPPO-
3110. NlyYllie BCEro noaxoasT 45-rpafycHble Hak/TOHHble NpeobpasoBartesiu.
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MNpunoxeHne B
(cnpaBo4Hoe)

HacTpolika npn6opos

Ta6nuuya B1l — HacTpoiika npuéopa Ha HacTpoeuHoM o6pasLe C HECKO/TbKUMU CTyNeHbKamm

Onepauus

BbI60p KOHTPO/IbHOrO 060€e3nB

I/I) TOro XXO0 camMoro martepuana
N C TaKNM XXe COCTOAHNEM
NMOBEPXHOCTU

13 TOrO e caMoro matepuana
n C Apyrum COCTOSIHMUEM
NOBEPXHOCTU

13 Apyroro Matepuasna u ¢ Takum
e COCTOSIHNEM NMOBEPXHOCTYU

13 Apyroro Matepviasia u ¢ gpyrum
COCTOSIHMEM MOBEPXHOCTU

HacTtpoiika o6opyaoBaHus

HacTpoiika Ha TosuyHe Bbllle
N HIOXe HaMepsieMoro Ananaso-
Ha TOMWUHbI

HacTtpoiika Ha Tonunble Bblwe
N »emke N3MepsemMoro gmanaso
Ha TOMLLIOKbI

HacTpolika Ha ToNWuHe Bbllle
N HUXKE N3MepPsSIeMOro auanaso-
Ha TO/IWMHBI

HacTpoliTe Ha To/KuHe Bblwe
N XXe N3MepsieMoro Ananaso-
Ha TONWWHbI

Bepundvkaumsa nnHenHocTn
Ha MPOMEXYTOUHbIX CTyMNeHbKax

Mpu HanuuTLI 6onee ABYX CTy-
neHek

Mpu Hanuummn 6onee ABYX CTy-
neHek

Mpu HaTpun 6onee ABYX CTy-
neHek

Mpu Hannuumn 6onee ABYX CTy-
neHek

KoppeKuusi HacTpoiiku

He TpebyeTtcs

MpoBepka N KOppekuusa ycta-
HOBKU HYA Ha I/ICI'IblTyeMOM
00beKTe

MoBTOpHasA HacTpoika Ha uc-
NbITyeMOM 06bekTe, ecnm 370
BO3MOXXHO, W11 U C NMO/b 30Ba-
MW € U3BECTHOI CKOpPOCTU pac-
NPOCTpPaHeHUSs 3ByKa A5 Kop-
pekumMn nokasaHus

MoBTOpHas HacTpolika Ha uc-
NbITyeMoM 06bekTe, ecnn 310
BO3MOXHO, WM MpoBepka W
KOPPEeKUns yCTaHOBKM Hy/ 1A Ha
NCMNbITYyeMOM OOBEKTE U UC-
Nnosib30BaHNe N3BECTHOW CKO-
pPOCTUN pacnpocTpaHeHus 3BYyKa

MorpeLwHoCcTb 3MepeHus, casidatoasi C HacTPOIKoK Npuéopa, 3aBUCUT OT

* TOYHOCTM 3/1a4YeH*) TosLWu-
Hbl HACTpPOeYHOro obpasua:

- MOrPeLUHOCTN JIOKEeNOCTH.
ecrm WUCMoMb3ylTCA TOJIbKO
OBe CTyNeHbKN

* TOYHOCTM 3HAYEHW TOMLWN-
Hbl HACTpPOe4YHOro o6pasua;

* COCTOSIHMSI MOBEPXHOCTU UC-
NbITYeMOro 06beKTa;

e MOrPeLHoOCTN JIMHENHOCTH,
ecnM NCNosib3ylTCHA TOJIbKO
[OBEe CTYNeHbKN,

* TOYHOCTW 3MayeTbll TOAWWU-
«U1 HacTpoe4vyHoro obpasue:

- TOYHOCTW 3HAYeHU ToNWwu-
Hbl NUCMbITYEMOro o6bekTa nan
[OCTOBEpPHOCTM  M3BECTHOrO
3Ha4yeHns CKOpPOCTU pacrnpoc-
TpaHeH 5 3ByKa:

- MNOrpewHoOCTN JIMENMOCTMW.
eci  UCMOMb3YKTCA TOJIbKO
OBe CTYyNeHbKMU.

¢ TOYHOCTM 3HAYEHUI HACTPO-
eyHoro obpasua;

- TOYHOCTM 3Kauyei*) Tonwm-
Hbl UCMbITYEMOr0 06 bEeKTa:

* COCTOSIHUSI MOBEPXHOCTU UC-
NbITYeMOro o6bekTa uin goc-
TOBEPHOCTU U3BECTHOIO XaHe-
MUWSi CKOPOCTW pacrnpocTpaHe-
HUSA 3ByKa: MOrpeliHoOCTU Tbl-
Heli MOCTW, eCn NCMO/b3YHOTCY
TO/BKO AiBE CTYNEHbKN

f
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oTa6nuya B.2— HacTpoiika npn6opa na HacTPoe4yHoM 06pasLie C 0/X0oi CTyNeHbKOIA

Onepauus

HacTtpoeuHblii obpasel,

13 TOr0 e caMoro Marepuana u crtamu
e COCTOSIHMEM N0 BO pi MOCTU

13 TOTO e CaMoro Matepuasna u ¢ Apyrum
COCTOSILLEM NOBEPX MOCTM

6e3 HacTpoeHHOro obpasue

HacTpolika o6opyaoBana

YcT*<0a*a CKOpPOCTWU pacnpocTpaHe-
HWSA 3BYKa W HyNS A1 COrnacoBaHHO
M3BECTHbIM 3HAYEHMEM U TONLUNHOM

YcTaHOBKa CKOPOCTW pacnpoCcTpaHeHUs 3By
Ka U Hyns Ans ¢ oT /1.ac o BaTbl 51 C U3BECTH
3Ha4YeHNEeM N TOMLMHON

YcTaHoBKa CKOPOCTW pac J1 poc Tpane Tbl A 3
bIMa Ha N3BECTHOE 3nayeTble A1 UCMNbITYEMO

ro o6bLekra.

YcTaHOBKa HyNs C MOMOLbIO U3BECTHOIO

XayeHus. M/M C MOMOLLIbIO pexnma 3. nnu ¢

NOMOLLIbIO aBTOMaTU4YeCKOro p3acsioaHaBa-

>blIsi NpeobpasoBaresis

Bepudmkaums UM el HOET 1 HA HeBO3MOXHa HeBO3MOXHa HeBoO3MOXHa
npomexyToum! X cTyneHbkax
Koppekuunsi HacTpoiiku He TpebyeTtcs lMpoBepKa 1 KOppeKLMs YCTaHOBKU HY/iS Ha| HeBO3MOXHa

ncnbityemom 06beEKTe

MNorpewHo

CTb U3MeEPEHUA, CBA3aHHasA C ﬂaCTpOMOVI npun

6opa, 3aBUCUT OT

TOYHOCTW 3HAYEHUA TONLMHbI Ha-
CTpOeYHOro o6pasua;
NOrpeLHOCTN INHERHOCTH.

TOYHOCTM 3HAYEHUA TOSLMHbI HACTPOEYHOT
ob6pasua;

MOrpeLuHOCTN TbIeHOCTH;

COCTOSIHUS MOSIEPXHOCTU UCMNbITYEMOro 06b
ekTa.

D OOCTOBEPHOCTU N3BECTHbIX Xeyenmni.

GT0Z—6089T OOM d LOO



Tab6nwunuya C.1 — MNMapameTpbl, BAUSAIOLME HA TOYHOCTb

MpunoxeHue C
(cnpaBo4HoE)

MapameTpbl, BNMAOLWME HA TOYHOCTb

roanumsi MapameTp PesynbTtar BO3MOXHble CNOCO6M y/lyun em s
CocrtaB 3aTyxaHuve, nornoueTbie. paccesiHue u no-| HacTpoiika npnbopa Ha TOM Xe MaTepuana, 4To 1 Mmatepu
AenbHOe U3MeHeHne CKOPOCTY pacnpocTpat an UCMNbITYyeMoro oo6bekta
Matepnan CTpyKTYypa HeHa 3ByKa
AHnzotponus

YncroTta MopenbiBaB U3MEHEHMA COCTOA TMsA Mo Bepr OuncTka

c XHOCTW BEAyT K U3SMEHEHUAM TOJILMH KOH-

ocTosAHMe LLlepoxoBaToCTb aKTHOW cpe Heobxoanma wnangoska NoBepPXHOCTU
NMoBEepXHOCTN P TaKTHON Cpeabl A P

Mpognb NOBEPXHOCTH

Vicnonb3oBaHue NnpeobpasoBaTens ¢ Ma/biM AnamMmeTpoM

UcnbiTyemelit MokpbITne CKOpPOCTb pacnpocTpaHeHusi 3ByKa € NoKpbl- YAaneTMO NoKpbITUS WX UCNOJb30BaHUe pexnma 3
06bekT TWM OT rblYaeTCsl OT CKOPOCTU pacnpocTpaHe-
MokpbITe Kpacka HUS 3ByKa B OCHOBHOM MaTtepuasne, NpuBoaA
K HETOYHOCTU
O6paboTKa NOBEPXHOCTU
He napannenbHocTb [OHHBI 9X0-CUTHaUT MOXET NCYe3HyTb Unu| MapannenibHOCTb A0/MKHA ObITh B Npeaenax yrnia pacxo-
MNCKa3nTbCA OMMOCTM nydka (£122a rcsto )Jd)
FeomeTpus KpuBusHa MoTeps adhheKTMBHOCTY CBA3N Vicnonb3oeatme npeobpasoBaTesnss C MEHbLUMM AMaMeT-
pom
Jdnana3oH VckaxeHne JOHHOro 3X0-CUrHasa, Bbi3BaH-| llcnosib3oeaTme pexuma 1 n 6051ee TM3KOM 4acToThbl nNpe-
HOe 3aTyxaHnem obpaszoBaresisi C U € MO I'b 30Ba HX eM pexunma 4
MorpelHoCTb MeToAa HeTouHble no gesa TmA Vicnonb3oBaHMe HaCTpPOeYHOro o6pasua, NpeacTaBso-
MeTog HaCTPOKK Lero getanb, 6051ee TOMUX U TOMICTbIX CTYMEHEK NO CPaB-
HEHWIO C NpegnoiaraeMoi ToWTbION. BbI6GOp MeToAa Ha-
CTPOWKN. M. NpunoxeHue 0
KoHTposb

MorpelwHocTb N3MepeHus
TOMWMHBI U CKOPOCTH
pac N pocTp a He Tbi 51 3ByKal

HacTpoeuHblii
ob6pasel,

TOUHOCTb He MOXeT 6bITb Nyylle. Yem Mno-
rPeLHOCTM HacTpoeUHoro o6paste

TouHOE M3MepeHa TOJIWMHBbI HACTPOEYHOro o6pasua u
CKOPOCTW pacnpocTpaHeHsi 3ByKa

GT0Z-6089T OOU d LOO



n> OkoH4YaHne Tabnmubl C. 1

Mo3vyunsa MapameTp PesynbTtar BO3MOXHbIe COCO6bI YyunB**a
PaspeLuexe TOMHOCTb He MOXeT 6bITb Jlyullle, YeM pas-| lcnonb3oeaxe 6onee To4HOro nprubopa. 60nee BbICOKOWA
peluaroLas cnoco6HOCTb CUCTEMbI 4YacToTbl Npeobpa3oBaTena 1 WMPOKO nosiocax npeobpa-
3oBaTeneii
[ka kabens CNvwKoM A4/IXKbIA Kabenb NpuBOAUT K UC- | Micnonb3oBaxke 60/1€B KOPOTKOTO Kabesisi U HacTpoiika ¢
KaOKeHUIo curHana NOMOLLbIO TAKOrO e Kabans
[Opeiid nokasaHwui HaTouke noka 3a X A Mporpes Npuéopa 1 oxungaHve ycTonuYMBOro MoKasaxsi
O6opyprosana npuéopa WY Ucnosib3oBaHme cTabusibHoro npmuéopa
" Bpems npoxoxaeHus TOYHOCTb HEe MOXET 6bITb Ny4lle, Yem Tou- | Vcnonb3oeaxe 601eB TOYHOIO nNpubopa
3MepeHue HOCTb U3MEpPEHVsi BPEMEHN NMPOXOXKAEHMS!
Jxeli mocT b HeTOYHa NokKasaxs O6ecneyexe /MKeXOCTN CUCTEMbI
Tomka cpabaTtbiBaHUA HeTouHble nokasaxs Bbi6op Mali nydlleli ToUkn cpabatbleaxs
V-nyTb OwWwmnb60oYHOE NoKaszaHme, NOCKO/bKY TONWM-| Mcnonb3oeaxe TOrbLpKOMepa C «Oppek|*«6ii V-nyTn nnn
Ha OTNnyaeTcs OT MyTU NPOXOXAEXS | Y4YeT yrna Hak/ioHa Npu3Mbl U pasgeneHus
SKcnnyatauus y/IbTPa3BYKOBOro MMMy/ibCa icnonb3oeaxe 04HO3N1EMEHTHOrO NpeobpasoBaresnis
da3zoBblii coBuUr OLWwKnBOoYHOE nokasaHne YueT (pa3oBoro casura
MeTon HenpasuibHas 3kcnnyatad«s O6ecneyexe NpaBUIbHOM Npoueaypbl NN UHCTPYKLMUNA.
Bbinorblexe UCMbITaHW Ha BOCNPOU3BOAMMOCTb
AKYCTUYECKMM KOHTaKT | [/10X0M aKyCTUUECKNIA KOHTaKT NpMBOAUT K| BbIGOp KOHTAKTHOW cpefbl, COOTBETCTBYIOLLIEN COCTOSIXKIQ
Bocrnpoun3so- | icnonb3oBaHve o
. pasbpocy No Ka 3a X i noBepxHOCTU Micnonb3oeaxe pexuma 3. ecm 3TO BO3-
OMMOCTb ycTpolicTea
MOXHO
MoparotoBka Ownbka B NoOKa 3a X n MoprotoBka oneparopa
nosb3oBaTens
M3mMeHe e CKopocTun Ownbka B NokasaHun HacTtpoiika npu Tol e Temnepartype, 4TO 1 Yy UCMbITYeMO-
Pa3Hoe Temnepatypa | pacrnpocTpaHeHust 3ByKa ro o6bLEeKTe. NN KOpPEKTUpYoLLLas HacTpolike A1 n3me-
HEHWS1 CKOPOCTU pac/ipocTpamnexs 3Byka

6089T OON d 1001
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C.2 MeToAbl BbIYNCEHNA

Cnepgyioume aBe MeToAa UTIOCTPUPYHOT CMOCO6bI BbIYUC/IEHUI NOTPELUHOCTY N3MEPEHWIA.

a) Metop C.2.1

C nomouibto metoga C.2.1 BbIYMCASAKT NOrPEeLHOCTb N3MepeHunii NyTem fo6aBNeHUM NOrpeLlHOCTel BCeX BNUSIO-
X napamMeTposB.

b) MeTtop C.2.2

C nomouybto MeToAa C.2.2 seiumcniior MOFPELLHOCTL !, pe3ysibTata namepeHuii (MR) a cooTBeTCTBUM C
NCO 14253-212). rae 3HauveHne MR paBHO NokasaHuio RNNioc U MUHYC NOrPeLHoCTb /,.

roe / m K

B KOTOPOM K BbIGUPAOT anii [OBEPUTENLHOIO YPOBHE, HANpUMep:
1) Km 1 ana gposeputenibHOro ypoBHs 68 V
2) K*2 ana poBeputesibHOro ypoBHs 95 %.
3) Km 3 ana poBeputesibHOro ypoBHs 99.8 %;
0 — HeonpeAesieHHOCTb AJ151 K&XA0ro Nosly4eHHOro napameTpe:
1) ctaTUCTUYECKNM METOLOM:
2) Apyrummn meTtogamu, Harnpumep ctaHaapTbl, TEXHWYECKME YC/10BUSA, aHauIn3;
i — npeacTaBiseT pasNIMyHble NapamMeTpbl, pacCMaTpuBaeMble HE3aBUCMMO (Harnpumep, COCTOSIHME NOBEPXHOCTY,
JNINHENHOCTb, BOCNPOM3BOANMOCTb).
CraTucTnyeckoe pacrpegeseHme:
* 3aKOH paBHOMEPHOro W/v NPAMOYTroJIbHOro pacrnpeeneHus: a, » 0.6a:
* pacnpepeneHue Maycca: o-* 0.5a.
rae a — TOYHOCTb pesysibTaTa.

B Tabnmue C.2 npuBeaeH npumep cpaBHeHust MeTogoB C.2.1 1 C.2.2 Ans cTa/ibHOWM N1aCTUHbI TONWMHOK 10 MM 1
LLIepOX0BaTOCTbIO NOBEPXHOCTU Ra ¢ 6.3 MKM.

Tab6nunya C.2 — MNpumep npumeHeHnsa metogos C.2.1 n C.2.2. Korga UCnbITYyeMbIM 06 bEKTOM SAABASETCA CTa/ibHas
naacTUHa TOMLWMHOM 10 MM. LWepOXoBaTOCTb NOBEPXHOCTN Ra m 6.3 MKM

PacueTHas
HETOYHOCTb, MM
ﬂapameTp r pynna anKlOpr Ycnosus n3mepeHua
MeTog MeTog,
cz21 c22
CoctaB deppuTHada cTaslb 0 0
Matepnan CTpykTypa Menko3sepHucTas 0 0
AHU30TpONUA 0 0
YucrtoTa 0 0
CocTonHue LLlepoxoBaToCTb MNoBepxHoCTM Ra ®m 6.3 MKM 0.006 3 | 0.003 2
NOBEPXHOCTH
VcnbITyembiii Mpochnnb noBepxHOCTU Mnockas NnoBepxHOCTb 0 0
06wbekT MokpbiTHE Be3 nokpbiTua 0 0
MokpbiTHe Kpacka Be3 nokpacku 0 0
O6paboTka NOBEPXHOCTU Be3 06paboTku 0 0
HenapannenbHocTb MapannenbHble NOBEPXHOCTU 0 0
[eomeTpusa Paanyc KpyBU3HbI Be3 KpnBU3HDbI 0 0
AnanasoH MpeHebpexnmo Mmasioe 3atyxaHue 0 0
MeTo MorpewHocTb MeToga Ha- | HaCTPOeuYHbIn o6pasel, 0 0
HacT OQKM CTPOWKN M3 Toro xe matepuana / naTUCTy-
P neHyaras HacTpolika
KoHTposb
HacTpoeuHbIit MorpewHoCTb n3MepeHus Ton-| MNorpewHocTb ToNwyHbI: 0.01 Mm 0.05 0.025
o6paszey LWUWHbI M CKOPOCTK pacnpocTpat MorpewHocTb ckopocTtu: 1 30 m/c
HEeHWVA 3ByKa
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OkoHuaHve Tabnuubl C.2

PacyeTax
HETOYHOCTb, MM

MNapaveTp pynna ®akTopb! Ycnoenst HamepeHus
MeTog MeTog
c-2.1 Cc.22
Pa3pelueHne Paspeluatolan cnocobHocTb uudpo-| 0.01 0.006
Boro npuoéopa: 0.01 mm
[AnvHa kabens dUKCMpOBaHHasa anvHa 0 0
O6opyanoBaHue| Apeiid nokasaHuii npnbopa| CtabunbHbIi Npnéop 0 0
Bpemsa npoxoxaeHns To4HOCTbL n3mMepeHns BpemeHun: 10 He| 0,03 0.018
M3mepeHne
JInHenHOCTb 1 % gwana3oHa n3mMepeHus (AaHHble 0.1 0.0s
npov3BoOANTENS)
Touka cpabaTbiBaHuWs MocTosiHHasa amnanTyga 0 0
Akcnnyatauma | V-nyTb OfHO3NeMEHTHbIN NpeobpasoBaTenb 0 0
®dazoBbI caBUr Bes hazoBoro casura 0 0
Bocnpous- CB4a3b Owmnbka cBA3M BK/IHOUEHA B METOL, 0 0
BOAVMOCTD Qkcnnyartauns _
A MopgrotoBka nosb3oBaTesnisa | KeaimpuuympoBaHHbIii onepaTtop 0.1 0.05
Mi3ameHeHne ckopocTh pac- | 3amepeHune npu KOMHaTHOR Temnepa- 0 0
Pa3Hoe Temnepartypa | NPoOCTpaHeHus 3ByKa Type. NpeHebpexmnmMo masioe n3mMeHe-
Hue
O6Last NorpeLwHocTb 0.206 0.135
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Kyveperus TonNu e

!

MpunoxeHne D
(cnpaBou4HOe)

BbIGop MeToza M3MepPEHMS

lponmoacrao Hot Pucyran D3nD 4
Buw«an‘w Her Pucyu‘o: D2
dsfﬁuu Het d>1.5um
c " !

NapanneneHee NNOCKoC™

KOHUBHTPHYECKAR lrp;tuma)l

Napannesoroe NNOCKOCTH
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]

1

0 rpeohinascesTens << J wpylel

KOMUBHTPIIECKR (TDYDnaTan)

!

d rpedlipasoeanenn << ¢ 1yl

MenxoepPHRCTSR

KOWHOIBEHICTEA MNICTHEOMD

ManxodeprucTar

!

|

!

Koy tmd3egHicTan, NAecTacty

Tun npuGopa 5.1 a), )

Tun npuGope S 1 8), b)

Tun npudope 5.1 a). b)

!

“IM ¢} WA C) ]
QIHOINGMIHTIRM QIHOINCNOH T Ietd 0ANO- U
npeocfpasosarens npeotpasoearens ABYXINEMENTHLIN
f>»10 MMy 1510 My npeabpasosarens
0<0.50mulf>20 MMy f<10 MMy

TsS50mM e d -5y

ds200mm f=2 My
Ougrib TOMKHOS UIMEPEHNE Ecnv wenonpayerea
TONBAO C NOMOWILO ABYXINEMEHTHOM
060pyaceanmn sna nPecBpBIcEaTEND, T
RIMEPEHNA TONUAHD npwbOpa A0MPxeH
C GLICOKOR PIIPRUWROWRN obecneunsars
cnoccBnoc e ORORHCIUMO V-ny™v

Tvn nprdope 5.1 a). b}

wnu c)

0QHO- AN
ABYXINGMEHTHBIN
npecbpasoeatrenc
FS2Mry

PucyHok D.1 — Bnok-cxema KOHTPO/A a npouecce npoussBoAcTBa
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Kawgpeswe Tonumrn 1

!

26

MponIeoncTeo HE ol Prcynm 03w D4
Her
BaooKaR TONHOCT
Pucyrox D 1

MapannenbHwe NAOCKOCT Hov Kora2outpmuecxsn crpyomaa)]
d npeoBsassestens <<d oy let
‘ !
gs1.5mm ey d=15-8mm

Twn nprtopa S.1 8), b)
Wi ¢)
ABYXINCECHTHLIH
nP2obpalosaTeNL

d <6 mm

I 10 MMy

Heolxoanwo coBnosam
TPOO0EIMHA NPOIBOIHTENR
OTHOCATENLHO HAMMEHDLIEH
WIMEDIUON TONULINIBY

PucyHok 0.2 — BioK-CXema KOHTPO/1A a npouecce npou3BoAcTBa

Twun npréopa 5.1 3), )
wnm ¢)
ACYXINEMEHTHEIR
npeobHpaoeatens

a < 6 Mm

< 10Mfy

B CTya2 sPynHOANHKE THX
MITEPAAN0S UAN NITEPHANOR
C CNLMMM JFTYXAHNEM WOTYT
NOHEIOBHTECA rexiiise
“ICTOTN

d> 15mm

Tun npu6opa 5.1 @). b)
NTM C)

0fHO- uasyonem \TMbIl
npeobpasosaresb

*28 Mm

/*5 My,

1neobkoaMMo cobnkaaT»
OrpaHNYeHms. Nanoonenmré
npoussoguTenem



Wamgperre Tonume 1

L

Npowisacrso

1

KouTpons 8 npoueccs
CNNYET SN

Pucywsu D.1 9 D.2

Townepatypa s 60 'C - 636631812
PagHONEPH3R -
LOPPIINL! 3POMA o Pucynox 0 4
fNapannensHee NNOCKOCTM o] KOrenTpRiecxan Ctpy&astan)l
0 rpectpsaonatens << d :pyaul

Ocrarourisi o S 1.5 mm

Ocrarosmoint ¢ 1.5 = 5 um
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Hey

TaNLKO KANECTBRIMAR Tun npubopa 5 1 a). b)

OUBHEI C NOMOUILO wwm )

yNeTPassyxs - Cheqyer AWYKINCUCHT LI

PACCMOTPETL npeolpalxesren

SNOTEPHATUB MR dZ 6 mm

MeTOaY 28 MMy

Haolxanuo cotranare KpynHeoepescToR

TPpe608IHINR NPONIPOIMTERS MITELUIME KM

OTHOCHTENLHO HAMNRHBLWEN MaYEPUau C CRMNbHbIE

AIYOPHMON TONLIMID JATYAIIOACM HIMELPOHNC
TONWIAbE HE PEXOMEHLYETCA

PucyHok D.3 — Bok-cxema KOHTPOJ1S B NpoLecce aKcnyaTaumm

Ocratoumosi d > 5 mm

Tun npubopa 5.1 a). b)

nu &)

QAMO- HAY ABYXINOMEHTHLIR
nPaodpaIceITenn

d26w

fsSMly

HeoSxoawmo 0o6roasTe

OIPANNUEMNR, HANOKEIMEIE
NPOWIBOANTENEM
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Kovrpore 8 npouscce
HCNNYITaUMA

!

Teungpartypa < 60 ‘C

Pagnoveprsn

63.663u812

LOPOOMA SPOINA
)

Toueaian xOPPOINS

)

Pucyrox D 3 -

NBpannensHLe NNOCLOCTH

Het KOHUBHTDRUGOIEA (TPYDu3TaR)

a rpecbparcearena << ¢ TySu

Ocrarommet d < 4,5 MM

Her

ToRua0 KICCTRCI1R
OUBHL3 C ROMOUILIO
yIOTPaEYKd - CRRAyeT
PACCMOTPETS
BNLTEPHATUBNLIE
MOTORW

HecGxogumo cofovonare
TPEBO8IAA NPONISOINTONS
OTHOCHTENHO HAMNEHLWEN
NIMEDHMOA TONUMHLI

Koy poneriea 06pasexy

€ TOUBUHON TOPPOMEU

w4 OcTarodMen 0 1.8 - % wm

4

Tun nprGopa $.1 a), b)
"Nnc)
ABYXINEMEnTHER
npeofpascsarens

d <6 mum

f26 MMy

KpwmoseprecTng
NITGPASTL) NI
NITEPRANG C CRIHLIM
33TyXSmeN MOIYT
NOHANOENTECR HIIKE
wacToT KoM tpansiedst
o5P3IRU C TONIMON
XOSOOINERN

He»

PucyHok D.4 — Bnok-cxema KOHTPO/1S1 B NMpoLecce 3Kernsyarauum

28

OcCTaTO4HbIN 0 > 5 MM

Twun npnbopa 51 B), 6)

W c) .
OfIHO- UM Aeysa3nemMeunTIoln
npeo6pasoBaresib

4* 8 Mm

/55 My,

Heo6xoanmo cobnoasTb
orpaxgeHusa nanomemmee
npousBoau renem
KOHTpoO/ibHbI* 06pase

C TOYEYHOW Koppo3uen
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MpunoxeHve OA
(cnpaBo4HOE)

CBefieHVs1 0 COOTBETCTBUM CCbITOYHbIX MEXAYHapOAHbIX CTaHAAPTOB HALMOHa/IbHBLIM CTaHAapTam
Poccwuiickoin ®epepauun

CTteneHb 0O603Ha4YeHne M HaumMmeHoBaHve cooTBeTCcTBYHOLEro
O603Ha4YeHNe CCbIIOYHOTO MeX /1 Y Ha pogHoro ctaHgapTa
COOTBETCTBUA HauWoOHaJIbHOro CTaHaapTa
ISO SS77:2000 toT FOCT P UCO 5577—2009 «KOHTPO/Ib Hepaspy-
LIAOLLMIA. YNbTPa3BYKOBOM KOHTPO/Ib. CNnoBapb»
1ISO 16811 — °
EN 1130-4 — °

* COOTBETCTBYIOLMI HAUMOHA/TbHBIN CTaHAAPT OTCYTCTBYET. [JO0 €ro yTBepXaeHns pEKOMEHAYETCA UCMOJb30-
BaTb NepeBo/, Ha PYCCKUiA A3bIK JaHHOr0 MeXAyHapoaHOro cTaHAapTa. MepeBos, 4aHHOIo MeXayHapoAHOro cTaHaapT
HaxoguTcs B defepasibHOM MHAIOPMALMOHHOM (DOHAE TEXHUYECKMX PErnaMeHToB U CTaH4APTOB.

MpumedyaHue — B HacToswel Tabnvue UCNOb30BaHO criefytollee yC/I0BHOe 0603HauYeHne CTeNeHM CooT
BETCTBMSA cTaHAapTa:
- 10T — WAEHTUYHbIV CTaHaapT.
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(1]
[2

(3]
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TaKTHas MOBEPXHOCTb, HEOAHOPOAHOCTb
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J'Ia6opaTopvm HEPA3pywarnLWwero KOHTpPpoaAa

MpY NpoBepKe LeNOCTHOCTU U MPOYHOCTU CTPOUTE/IbHBIX OOBEKTOB UCMO/Ib3YOTCS PasHble METOAbI.
HepaspyLwaroumit KOHTPO/Ib BKAOYAET FPynny METOA0B UK YCAYT, KOTOpble 06beAnHAET TO, YTO NPU KX
peanusaumn He TpebyeTca AEMOHTAX MU MHOE BbiBegeHMe 06beKTa U3 3KCNIyaTaLmu.

K npumepy, MocT, coeamHALMIA ABa 6epera peku, He MOMKeT BbITb MPOCTO Tak OCTAHOB/EH, TaK KaK
ABNAETCA CTPaTErMYecKn BarKHOW KOHCTPYKLMEN A4 HaceIeHHOro NyHKTa, MO3TOMY MO OTHOLIEHWUIO K
HEMY MOTYT NMPUMEHATLCA METO/Ibl HEPA3PYLLIAIOLLErO KOHTPOA.

Camblit MOBUNBHBINM (M NOTOMY NPOCTOM) METOA, HepPa3PYLLAKOLLErO KOHTPOJIA — BU3yasbHbIA. OH
noApasymeBaeT TWaTeIbHbli OCMOTP C NPUMEHEHNEM CMeUnanbHbIX MHCTPYMEHTOB. 3TO MOTyT 6biTbh
JIMHEWKW, WTAHTEHLMPKYM, TPAHCNOPTUPBI, APYrve cpeacTBa u3mepeHus. Mpu sTom o6beKT
npogoKaeT NpebbiBaTb B IKCMyaTaUUM.

TaKKe K HepaspyLuatoLweMy KOHTPOJI0 OTHOCAT MPUMEHEHUE YNbTPa3ByKa, KanWAAPHbIA KOHTPOb,
MarHWUTHbIN, BUXPETOKOBOM, 3N1EKTPUYECKUIA U apyrue. [loCTaTOYHO YacTo camble Pa3Hble 06BEKTbI MoryT
6bITb NPOAHANN3MPOBAHbI C MOMOLLbIO YNbTPA3BYKOBOrO M MarHUTONOPOLLIKOBOrO METOAOB.
PagunaLMOHHBIN KOHTPO/b B CUAY CIOXKHOCTM U LOPOTOBM3HbI MCNOJIb3YETCA 3aMETHO pPee.

AOKYMEHTaLunsA
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