GEOEPANBHOE AFEHTCTBO
Nno TEXHWYECKOMY PErYnMPOBAHWUIO U METPOINOIMA

HALUMOHAMNBbHLIN rNCTP
CTAHOAPT
@ POCCUMCKOM 72116—
OQEOEPALUMU 2025

PacyeTbl M UCnbITaHNA Ha NMPOYHOCTb

ONPEOENEHWE NOBPEXAEHHOCTHU
U OCTATOYHOIO PECYPCA
ANIEMEHTOB KOHCTPYKUMUNA,
NMOOBEPIrAEMbIX MANOUUKNOBbLIM
YCTANOCTHbIM BO3OENCTBUAM,
HA OCHOBE AKYCTUYECKUX USMEPEHUW

M3paHue ochnumansHoe

Mockea
PoccUMCKMIA MHCTUTYT CTaHOApPTU3aLMK
2025

GostExpert.ru
https://GostExpert.ru/gost/gost-72116-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70189
https://gostexpert.ru/gost/gost-72116-2025?utm_source=pdf&utm_medium=70189&utm_term=page

FOCT P 72116—2025

Mpeancnoeue

1 PABPABOTAH O6uwecteoM ¢ oOrpaHW4eHHOW OTBeTCTBeHHOCTb  «WMHTennekT-HH»
(000 «UHTENnEKT-HH»)

2 BHECEH TexHu4ecknm KOMUTETOM No cTaHaapTu3auumn TK 132 « TexHuyeckaa auarHocTtuka. Pacyetbl
M UCMBITAHWSA HA NPOYHOCTb»

3 YTBEPXJEH WV BBEJEH B OEWCTBWE MNpukasom ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuio U metponoruu ot 6 uoHa 2025 r. Ne 537-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcemayiou,as UHGopmayus, yeedoMIeHUe U MmeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

B npouecce akcnnyataumn MHOMrMe anemMeHThbl BbICOKOHarpyxXeHHbIX KOHCprKLI,MIZ paGOTaI-DT B YCNOBUAX
MarnouMKnoBon YCTanocTu. Ha ctagun go nosiBneHus u Pa3BUTUA MaKpoTpelWHbl BblOENAKT nepunoa, CeA-
3aHHLIA C U3MEHEHMWEM CTPYKTYPbI, 3apoxgeHnem 1 HakonneHunem pacCerdAHHbIX MukponospexgeHun. lNMpo-
LleCC HaKonmeHus NoBpeXaeHWn HauyMHaeTCs NpakTUYeCcKn Cpa3sy nocne npunoxeHua nepeMeHHoOn Harpy3ku,
MPOTEKAET CKPbITHO, NPakKTU4YeCKA bea BUOWMBIX BHELLUHWX NMPWU3HAKOB. CKDbITbIe npoueccel gerpagauyum marte-
pwana npmneoOAT K USMeHEeHUI CbI/ISMKO—MeXEHVIHECKMX XapakTepunctuk — MO,D,yJ'IE.‘I‘;I ynpyroctu, nNpov4HOCTHbIX
1 OPYITUX XapakKTepUucTuk. SaBepUJaeTCFI nepumo HakonneHus noapem,qumﬁ OGDESOBBHMGM MaKpoTpeLlWHbI.
['lpui 3TOM MO yCnoBuam ©esonacHomn JKCnnyatauun onAa MHOrmx KOHCprKLI,VIFI MaKpOoTpellrHa He OonycKkaeTt-
csl. bonee Toro, ctaBATCSA 3agadya OUEHKUM CTeneHW gerpagaumn (I'IOBDE)K,EI,EHHOCTH) MaTepuana B npoLlecce
ero aKkcnnyaraunm n oueHKn1 haKkTU4eCcKoro 0CTaTo4HOro pecypca.

Mpouecc pa3pyweHnd 3aBUCUT OT MHOXeCTBa hakToOpOB, TEOPETUYECKN y4eCTb BKNnan Kaxgoro U3 Ko-
TOPbIX NPakKTN4eCKN HEBO3MOXHO. 3TUM 00BbACHAETCA 3HAYUTENbHbINA paaﬁpoc KaK pacC4eTHbIX, TaK 1 3KCnepu-
MeHTallbHbIX OaHHbIX. KOHTDOHb FIOBpE)K,EIEHVIJﬁ B MaTtepuane B TedeHue 3Toro nepnoga ¢ nOMoLW b Tpaanum-
OHHBIX CPELICTB HEPA3PYLUAKLWEero KOHTpOnAa 3atpygHeH. Tem He meHee, 324341 OLEHKN CTEMEHN perpagauunm
C ucnone3oeaHWeM MeTonoB Hepaspylwakwero KOHTpOonA pellarTcA. K Takum MeTogam KOHTPOMs MOMHO
OTHeCTH aKyCTh4eCKue MeTO,EI,bI”.

HacToawwmin ctaHgapt paapaﬁoTaH C uenbt obecneveHns METOOMYECKOW OCHOBbLI MPUMEHEHNA aKyCTH-
4YeCKoro metoga and onpegeneHnda noBpexaeHHOCTU Matepuana 3NeMeHTOB I{OHCprI{LI,MIZ, noapepraemMblx
ManoLMKITOBLIM BO34EMNCTBUSM, U onpegeneHnsa ero CbaKTM‘-IECKOI'D OCTaTto4HOro pecypca.

1) Xnbi6oe A.A., Yrnoe A.J1. Cnoco6 oueHKW NOBPEXAeHHOCTM MaTepuana KOHCTpYKUWiA: MaTeHT Ha n3obpeTeHne
RU 2 507 514 C1, — Ony6bn. 20.02.2014, bron. Ne 5.

[oHuap A.B., Muwakun B.B., KniowHukos B.A., Kypawkun K.B. Cnocob ocnpegeneHvs ycTanocTHON NOBpPEXOEHHO-
CTW MeTacTabUnbHbIX aycTeHUTHbIX cTanew: MNMaTeHT Ha u3obpeteHne RU 2 779974 C1, — Ony6n. 16.09.2022, Bion. Ne 26.

Xneibos AA., Yrnos A.Jl. QkcnepumeHTanbHOe MCCnegoBaHWe 3aKOHOMEPHOCTEN HaKOMMEHUA YCTanoCTHLIX Mo-
BpexaeHui B ctann 08X18H10T npr manoumnknoBom GrMoYHOM Harpy:KeHWM ¢ MCNoNbL30BaHWMEM aKyCcTU4eckoro metoaal/
dusnyeckan mesomexarHmka. — 2015. — T. 18. — Ne 6. — C. 111—115.

Xneibos A.A., Yrnoe A.Jl. iccnegoBaHWe HAaKOMMEHWA YCTaNoCTHLIX NOBpexaeHnA B obpasuax ua ctann 08X18H10T
npy ManouuknoBon yctanoctu//M3sectua By3oB. HYepHaa metannyprua. — 2016. — T. 59. — Ne 3. — C. 185—189.
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Pac4yeTbl n cnbiTaHnA Ha NMPO4YHOCTbL

ONPEAOENEHWE NOBPEXOEHHOCTWU M OCTATOYHOIO PECYPCA
3NEMEHTOB KOHCTPYKUMIA, NOOABEPTAEMbIX MANTOLUWKNOBLIM
YCTANOCTHbLIM BO3OEACTBMAM, HA OCHOBE AKYCTUYECKUX N3MEPEHUN

Calculation and strength testing. Determination of damage and residual life of structural elements exposed
to low-cycle fatigue impacts based on acoustic measurements

Data BBepeHusa — 2026—01—01

1 O6bnacTtb NnpuMeHeHnA

HacToawmi ctangapT yctaHaesnveaeT 06wmne TpeboBaHns K METOOMKE BbIMOMHEHUS M3MEPEHWUIA aKyCcTH-
YECKUX XapaKTepPUCTUK, YYBCTBUTENMbHbLIX K HAKOMMEHWIO MOBPEXOEHWA B Martepvane arneMeHTOB KOHCTPYK-
LW, nogBepraeMbiXx ManouMKIIoBOMY YCTaNOCTHOMY HarpyXeHuHo.

HacToAawumin ctaHgapT npegHa3HaveH OnS onpefeneHus BenuYMHbl MOBPEXOEHHOCTU WU haKTU4eCcKo-
ro 0CTaTOYHOrO pecypca MaTepuana cTalbHbIX KOHCTPYKTUBHBIX 3MEMEHTOR, NOABEPraeMblX ManoLUUKNoBbIM
yCTanocTHbIM BO34ENCTBUSM.

PermameHTnpyemasa HacToAWMUM CTaHZaApTOM MeTOAWMKa MO3BONAET Ha OCHOBaHWM KOMMMeKca npose-
OEHHbBIX M3MEPEHUI cOoenaTh OLIeHKY YPOBHA 3KCMMyaTaluMOHHOW MOBPEXOEeHHOCTU B TOYKE U3MEPEHWA Mpu
HEW3BECTHbIX MapaMeTpax yCTanoCTHBIX BO3AENCTBUIA.

HomeHknaTypa o6bekToB, MOBPEeXAEeHHOCTb M OCTaTOYHbI pecypc maTtepuana KoToporo MoryT ObiTb
onpefeneHbl B COOTBETCTBMM C pernaMeHTUpyemMoi MeTOOMKON, yCTaHaBNUBAETCS B TEXHUYECKOM 3adaHuu
Ha KOHTPOMb C Y4ETOM pe3ynbTaToB TAPUPOBOYHbLIX 3KCMEPUMEHTOB, MOPAAOK NPOBEAEHNSA KOTOPbLIX OMucaH
B NpUNoXeHun A.

2 HopmaTuBHbIe CCbINKK

B HacTofwem cTaHgapTe MCNonb3oBaHbl HOPMATMBHLIE CChINKW HA cnefyloLlve cTaH4apThbl:

MOCT 12.1.001 Cuctema ctaHgapToB BezonacHocTu Tpyda. Ynetpaseyk. Obuwue TpeboBaHua beaonac-
HOCTH

MOCT 12.1.004 CucTtema cTaHgapToB beaonacHocTu Tpyaa. MNMoxapHas bezonacHocTk. Obwme Tpebo-
BaHWUA

FOCT 12.1.019 Cuctema ctaHgapToB besonacHocTy Tpyaa. 3nektpobeszonacHocTk. Obwme Tpebosa-
HWS1 ¥ HOMEHKNaTypa BUOOB 3aL4UThbI

FMOCT 12.2.003 Cuctema ctanHgaptoB bezonacHoctu Tpyaa. ObopygoBaHue npoussoacTBeHHoe. Ob-
Wwue TpeboBaHna He3onacHoCTU

MOCT 12.3.002 Cuctema cTaHgapTtoB 6e3onacHocTy Tpyga. [Npouecchl npou3BoacTBeHHble. Obwme
TpeboBaHusa 6esonacHOCTH

FOCT 25.502 Pac4yeTbl U UCMbITAHWA Ha MPOYHOCTb B MalUMHOCTpoeHUW. MeToabl MexaHU4YecKux M1c-
nbiTaHWIA MeTannoB. MeToabl UCAbITAHWIA Ha YCTanocTb

FOCT 427 JIMHelkn n3aMepuTenbHbIE MeTannuyeckne. TeEXHUYECKUe YCroBus

FOCT 2768 AueTOH TeXHUYECKUA. TEXHUYECKME YCIOBUS

FOCT 2789 LepoxoBaToCcTb NOBEPXHOCTK. MapaMeTpbl U XapakTepuCTUKK

FOCT 6616 lNpeobpasosaTtenn TepmoanekTpudeckne. OBLLME TEXHUYECKNE YCNOBUS

FOCT 6651 lNocymapcTBeHHas cucteMa obecrnedyeHns eguHcTBa MamepeHuid. TepmonpeobpasoBaTenm
COMPOTUMBINEHUNA M3 NNaTUHbI, Megu 1 Hukenda. Obuwme TexHu4eckne TpeboBaHNA U METOAbl MCMbITAHWUIA

MapaHune ochbuumnansHoe
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FOCT 10587 Cmonbl 3NOKCUOHO-ONAHOBLIE HEOTBEPXAEHHbIE. TeXHUYEeCKNe YCnoBus

FMOCT 17299 CnupT 3TUNOBbLIA TEXHUYECKWUIA. TeXHWYECKUE YCMNOBUSA

FOCT 20415 KoHTponb Hepa3spywatowumii. MeToasl akyctudeckue. OB0LWmMe NonoxkeHUs

FOCT 20799 Macna vHgycTpuanbHble. TexHUYeckue ycnoeus

FOCT 23207 ConpoTtusrieHue ycTanoctu. OCHOBHbIE TEPMUHEL, onpedeneHns U 0603HaueHust

rOCT 34100.3 HeonpeneneHHoCTb 3aMepeHns. Hactb 3. PYKOBOOCTBO MO BbIPaXXEHUIO HEONpeaeneH-
HOCTU U3MepeHuns

rOCT P 8.563 lNocymapctBeHHas cuctema obecrnedeHns eguHcTBa MaMepeHuin. Metoguku (meTtogbl)
M3MepeHuin

OCT P 8.736 locynapcTBeHHas cuctema obecneyeHus eguMHCTBA M3MepeHuidl. MamepeHusa npambie
MHorokpartHele. Metoakbl 06paboTku pe3ynstaTtoB UamepeHnin. OCHOBHLIE NOMOXEHUS

rOCT P 12.1.038 Cuctema ctangaptoB besonacHocTh Tpyga. OnekTpobesonacHocTb. [pegensHo fo-
NyCTUMbIE 3HAYEHUST HANPSHKEHUA NPUKOCHOBEHUSA U TOKOB

FOCT P 55725 KoHTponb HepaspyLwatowuii. MpeobpasoBatenn yrnbTpasByKOBbIE NbE303NEKTPUYECKME.
Obwue TexHuyeckne TpeboBaHUA

FOCT P NCO 5577 KoHTponb HepaspyluawLlmid. YNsTpa3ByKOBOW KOHTponb. CnoBapb

MOCT P UCO 5725-2 TouHOCTb (MpaBUbHOCTL M MPELM3UOHHOCTE) METOAOB U pe3ynsTaToR M3Mepe-
HuU. YacTe 2. OCHOBHOI METOZA ONpefeneHusi NOBTOPSIEMOCTH Y BOCNPOW3BOAMMOCTH CTaH4apTHOro Metoaa
M3MepeHun

rOCT P NCO 16810 HepaspylwaloLlWmin KOHTPOb. YNbTpa3ByKkoBoK KOHTposb. ObLmne nonoxeHus

MOCT P M3K 60745-2-3 MalwuvHbl pydHble anekTpuyeckve. besonacHoOCTb M MeToabl WUCMbITAHUR.
YacTb 2-3. YacTHble TpeboraHua k WwWnudoBanbHbIM, UCKOBLIM WNNMGOBaNbHEIM U MONMPOBANbHBIM MaLlu-
HaMm ¢ BpawaTenbHbIM ABUXEeHUEM pabo4vero UHCTPYMEHTa

MpumeyaHue — [Mpu NONL3OBAHUM HACTOALLMM CTAHAAPTOM LENecoobpasHo NpoBEepUTL AEWCTBME CChINoY-
HbIX CTAaHOAPTOB B MH(POPMALMOHHOWK cUcTeMe 06LLEero nonb3oBaHus — Ha oduluansHoOM caiiTe defepansHOro areHT-
CTBa MO TEXHUYECKOMY PeryriMpoBaHWio U METPOIOTMA B CETU MIHTEPHET UMK MO eXerogHoMy MH(OPMAaLMOHHOMY yKasa-
Tenio «HaunoHanbHele CTaHAAPTLI», KOTOPLIA OnNyBrMKoBaH Mo COCTOSAHMIO Ha 1 AHBapA TEKYLLEro roga, U no BbiNyckam
EXEMECAYHOTO MHAOPMALMOHHOTO yKa3atens «HauunoHansHble CTaHaapThl» 3a TeKkyLmui rog. Ecnu 3aMeHeH CChinoYHbIA
CTaHOapT, Ha KOTOPbIM AaHa HeaaTMpPOBaHHAsh CCbINKa, TO PEKOMEHOYETCs WCTOoNb30BaTh AEUCTBYIOWYK BEPCUID 3TOMO
CTaHOapTa C YYETOM BCEX BHECEHHbIX B AAHHYI BEPCHUK) M3MEHeHW. Ecnn 3aMeHeH CChINOYHBIA CTaHAAPT, Ha KOTOPbIN
[JaHa [aThpOBaHHAasA CCbiMKa, TO PEKOMEHAYETCH MCMONb30BaTh BEPCUIO 3TOTO CTAHAAPTA C YKazaHHbIM BhILLE FOA0M yT-
BepkaeHWs (NpuHsaTKS). Ecnv nocne yTBEpXOEHWS HACTOSILLEro CTaH4apTa B CCbINOMHBIA CTaHOApT, Ha KOTOpLIA AaHa
[aTpOBaHHasA CChINKa, BHECEHO U3MEHEHVE, 3aTparuBatolLLiee NonoXeHWe, Ha KOTOPOE aHa CCbINKa, TO 3TO MOMOXEHWE
pPEKOMEHOYETCA NPUMEHsATE Bes y4eTa GaHHOro U3MeHeHUs. Ecnu cebinodHbIn cTaHgapT oTMeHeH 6e3 3aMeHsl, To Nomno-
XKEHWE, B KOTOPOM [@Ha CChINKa Ha HEro, PEKOMEHAYETCH NMPUMEHSATE B YaCTU, HE 3aTParvBaloLLei 3Ty CCbInKy.

3 TepMuHbI, onpeaeneHus, 0603Ha4YeHUs U COKpaLLeHUsA

3.1 B HacTtosiwem ctaHgapTte npumeHeHbl TepMuHbl no MOCT 25.502, TOCT 20415, TOCT P 55725,
FMOCT P UCO 5577, TOCT P MCO 16810, a Takke cnegytowme TEPMMHBI C COOTBETCTBYKOLWUMKU onpegene-
HUAMMN:

3.1.1 TapupoOBOYHBLIA 3KcnepumMeHT: KOMNNekc aKcnepuMeHTanbHbIX MCCIeAoBaHWA Ha cTaHaapT-
Hblx 0Bpazuax ns matepuana obbekTa KOHTPOMS, B X04e KOTOPbIX YCTaHaBNUBAOT KO3 OULMEHTEI perpeccu-
OHHOW CBSI3W YCPEOHEHHOro akycTUYeCcKoro napamMeTpa NoBpeX4eHHOCTM C OTHOCUTENbHbLIM YMCITOM LMKIOB
YCTANOCTHOIO HarpyXeHnsa npu 3aJaHHoin amnnuTyae HanpspkeHus unu gedopmacui.

3.1.2 TapupoBOYHbIA ob6pazeu: CtaHOapTHbIA obpasey 13 MaTepvana obbekTa KOHTPOMs Ansa vc-
NbITAHUA HA ManoLUKUKNOBY YCTanocTk, NpeAHa3Ha4yeHHbIA ANa NpoBeAeHNsl TapMpPOBOYHbIX 3KCNIEPUMEHTOB.

3.1.3 KOHTpONbHLIK o6pasey; KO: Obpasel u3 mateprana obbekTa KOHTPONS ¢ 3a0aHHbIMK reome-
Tpudeckoi opMoi U pasMmepamu, UCromnb3yemMblid A HACTPONKKM W OLLEHKM NapameTpoB CpencTB UiMepe-
HWIA, a TakkKe ONS NpoBepkn paboTocnocobHOCTM METOOMKM OnpedeneHnsl NOBPeXaeHHOCTH M 0CTaTOYHOro
pecypca, pernaMeHTUpyeMoi HAaCcTOALWMM CTaHgAPTOM.

Mpumevanmne — Takxe, Kak Ana TapuposoyHoro obpasua, B kadectse KO MoxeT ncnonb3oBaTtbea cTaHgapT-
Hbl 0Bpasel) Ana UCTMbITAHUA Ha ManoLWUKIOBYO YCTanocTb.

3.1.4 adpbchekTMBHAA ANUTENbHOCTL MUMNynbca: YMCNo 3KCTPEMYMOB C aMnMTy4o0n, NMpesBbillato-
wen 20 % (—14 pb) ot makcumyma ornbatroLien.
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3.1.5

TeKyllee YMCMNO LUKNOB HarpyxeHua N: Yucro UMKNOB HanpsikeHuid unu gedopmMauuia, kotopoe
BblOEepKan HarpyxaeMblil 06LeKT 0o paccMaTpUBaeMoro MoMeHTa UCNbITaHWiA.
[FOCT 23207—78, ctatba 41]

3.1.6

uuknuueckasa gonrosevHocTb Ng YMCNo LMKNOB HanpsikeHuid unu aedopmaumnii, BbloepKaHHbIX
Harpy*eHHbIM 0b6beKToM 40 06pa3oBaHUs yCTanoCTHOW TPELLMHbLI ONPEeAEeneHHON NPOTSKEHHOCTH UK 40
YCTanoCcTHOTO paspyLUeHus.

[FTOCT 23207—78, ctatba 42]

3.7

OTHOCUTEeJNIbHOE YUCNO UMKNOB Ni: OTHOweHue TEKYLEero 4ucna LUKnoB Harpy>eHna K LUKnn4de-

CKOW AOMNroBeYHOCTM 06beKTa WCNbITAHUA NpY AHHOM PEXUME UCTIbITaHWUNA.
[FTOCT 23207—78, ctatba 43]

3.2 B HacTofleM cTaHAapTe NpUMeHeHbl crnenyolue o603HaYeHUs:

A — napamMeTp akyCTMYEeCKOR aHU30TPOMNMUM;
AD — HavansbHoe 3HadeHue napameTpa A, COOTBETCTBYHLLEE HeMNoBpeXaeHHOMY MaTepuany;
A — 3Ha4yeHue napameTpa, A, COOTBETCTBYHLLEE NOSBNEHMNIO MAKPOTPELLMHBLI UMK paspyLLEHUHo;
d, — Ge3pa3smepHbIil akycTuyeckuii napametp, dy = %;
dq — HavanbHoe 3HaueHne napameTpa d,, COOTBETCTBYIOLLEE HEMOBPEXAEHHOMY MaTepnany;
H — 3Ha4YeHue napameTpa, d,, COOTBETCTBYIOLIEe NOABMEHNIO MAKPOTPELLVHbI UMK Pa3pYLLEHNIO;
d, — BeapaamepHbIA akycTudeckuin napametp, ds = %;
d'% — HavanbHoe 3Ha4eHne napameTpa d,, COOTBETCTBYIOLLEE HEMOBPEXAEHHOMY MaTtepnany;
d; — 3HaueHue napameTpa, d,, COOTBETCTBYIOLIEE NOABNEHNIO MaKPOTPELLWHbLI UMK Pa3pYLIEHWIO;
E, — HOMWHanbHas YacTtoTa npeobpasoBatens, MIu;
h — TOMuWUWHa MaTepuana B 30He KOHTPONS, MM;
ky, ky ... — k03(DNUMEHTEI PErpecCcHOHHOM 3aBMCMMOCTM YCPEHEHHOro aKyCTM4YecKOro mapamertpa no-

BpeXOeHHOCTM OT OTHOCUTENbHOTO YMUCIia UMKIOB;

ke — TEPMOaKyCTMYECKMIA KO3PMLMEHT caBUIoBbIX BOMH, 1/°C;
Ky — TepMOoaKkyCTU4Yeckuin koathrLUNEHT NpoaonbHbIX BOmH, 1/°C;
Kip — TEepPMOaKyCTMHEeCKMIA KOah(ULMEeHT NOBEPXHOCTHLIX BOMH, 1/°C;
T — TeMrnepaTypa NoBepXHOCTW 0ObeKTa KOHTpons, °C;
t — 3alepxKKa UMMynbca COABWUIOBOW BOSHbLI, NOMAPW30BAHHOW BAOMb HArpy3Ku, HC;
ty — 3alepXKa UMNyIbCca CABWIOBOW BOJHLI, MOMNSPU30BAHHOM MOMNEPEK HArpy3ku, HC;
ta — 3a[lepXKa MMNyIbca NPOAOMNbHOW BOIMHBI, HC;
tm — 3alepxKKa UMMNyIbCca NOBEPXHOCTHOW BOIMHbI, HC;
t?? — HavankbHoe 3HaYeHue napameTpa, tp, COOTBETCTBYHOLLEE HENOBPEXAEHHOMY MaTepuany;
t*R — 3HaueHue napameTpa, tp, COOTBETCTBYIOLLEE MOABNEHNIO MaKpOTPELLWHLI U Pa3pyLIEHUID;
‘Pd1 — aKycTM4ecKas xapakTepucTuka NoBPexAeHHOCTH, CBA3aHHan C napaMeTpoM dq;
‘Pd2 — aKyCcTu4yecKasl XxapakTepucTuKa NoBPeXAeHHOCTH, CBA3aHHan C napaMeTpoM ds;
YA — aKyCcTM4yecKasi XxapakTepucTvKa NoBpeXAeHHOCTI, CBA3aHHas C napaMeTpoM A;
¥r — aKyCTMYecKan XapaKTepuCTUKa NOBPEXOEHHOCTH, CBA3aHHas C NapameTpoM ip;
b g — YCpeOHEeHHbIA aKyCTU4eCKUiA napaMeTp NOBPEXAEHHOCTH;
aRp — pacYeTHbIA OTHOCUTENbHbIMA OCTATOYHbIW YCTaNoCTHEIR pecypc, %;
SRd) — (baKTUYECKMA OTHOCUTENBHLIN YCTANOCTHLIR pecypc, %,

. N

8Rq :(1_N_f 100 %.
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3.3 B HacTosilem cTaHaapTe NPUMeHeHb! Creayline CoKpalleHns:

OK — 06bEeKT KOHTpONS;

no — nporpaMmHoe obecnedeHune;

M3 — nbesoanekTpudeckuin npeobpasoBartens;

CK — CpPefCTBO U3MEpPEHUN;

JAlNl — anekTpoakycTu4ecknin npeobpasoBartens;

OMAI — anekTpomarHWTHO-aKycTUYeckuin npeobpa3oBaTens;
YW — yNbTPa3BYKOBOW UMNYMbC.

4 O6wmure NnonoXxeHus

4.1 MeToguka OCHOBaHa Ha CYLUECTBYKLWEN 3aBMCUMOCTU MEXAy napaMeTpamu pacnpocTpaHeHus
YNPYrMx BOSIH M YPOBHEM MWKPOMOBpeXAeHWA B CTpykType ctanu OK, akcnnyaTupyemoro B pexxume marno-
LMKITOBOTO YCTANOCTHOTO HarpyXeHus.

4.2 B meToguKke MCMNOMb3yHT PYYHOW BENOCHMMETPUYECKUIA cnocob ynbTpas3ByKOBOrO 3X0- M TEHEBOMO
METOLOB KOHTPONMS C NPUMEHEHNEM NPAMbIX coBMeLeHHbIX DA 06beMHbIX NPOAONBHBLIX M MONEPEeYHbIX BOJH
(ons axo-mMeTo4a), a TakkKe pasgenbHO-CoOBMELLEeHHbIX JAI NOBEPXHOCTHBIX BOMH (4119 TEHEBOro MeToaa).

4.3 B kavyectBe Al moryT 6b1Tb ucnonb3osansl M3 no MOCT P 55725 unu cneumansHo paspaboTaH-
Hble SMAI ¢ MeTponorMYeckMMmr xapakTepucTukamm, cooteeTcTeytowmmmn M3M no FOCT P 55725.

4.4 Bup nanyyaemoro curHana — paguovMnynbC C BbICOKOYACTOTHbIM (YNbTPa3ByKOBbLIM) 3aMONHEHM-
eM, ¢ NnaeHon ornbatowen n adpdeKTUBHON ANMTENLHOCTLI0 0T 8 Ao 10 SKCTPEMYMOB OCHOBHOW 4acTOThl.

4.5 NamepsieMblie xapakTepUCTUKW NOBPEXOEHHOCTU ABMNSOTCH YyCPeOHEHHbIMKW MO TOMWWHE Marepua-
na v nnowiagwn ynsTpa3ByKoOBOro MydKa.

4.6 HenocpeacTBeHHO M3MepsieMbIMKU BENWUHMHAMUN ABNSOTCA 3a0epxk YW (Bpemsa pacnpocTpaHeHus
YNPYrMX BOJSH pasHbiX TUMOB B Matepuane).

4.7 BnuaHue TemnepaTypbl Ha TOYHOCTb U3MEPEHUA MH(DOPMATUBHLIX aKyCTUYECKUX NapamMeTpoB yuu-
ThIBAKT C MOMOLLbH COOTBETCTBYHOLLWX TEPMOAKYCTUYECKMX KO3(PUUNEHTOB, UMEKLLUX PA3MEPHOCTL il

Wx 3HauyeHus gomxkHbl cojepxatbes B Baze gaHHbix ucnons3yembix CW unu mMoryT BbiTe nonyyeHsl
3KCNepuMeHTanbHO B COOTBETCTBUM C NpunoxeHuem b.

4.8 XapakTepUCTUK/ NOBPEXAEHHOCTU onpeaensaioT Ha OCHOBaHMK 06paboTkM MaccuBOB MHOPMAaTHB-
HbIX aKyCTMYeCKMX NapaMeTpoB C UCMOoMb3oBaHueM nMetowencsa 6asbl JaHHbIX UMW pe3yfbTaToB TapUpoOBOY-
HbIX 3KCNEPUMEHTOB.

4.9 PacuyeTHbI# OTHOCUTENLHbIM OCTAaTOYHLIN pecypc maTepuana OK B 30He naMepeHui BRp onpegens-
HOT MO MMetLLelica B Base OaHHBIX UMK NONYYEHHOW B X04e TapUPOBOYHbLIX 3KCNEPUMEHTOR PEerpecCuoHHOoM
3aBUCUMOCTU YCPEOHEHHOT0 aKyCTU4eCcKOro napameTpa MOBPEeXAEHHOCTU ¥ OT OTHOCMTENBLHOTO Yucna

N
¥ :f(NﬂfJ. (1)

WKIMOB -
U Nf
4.10 PekoMeHayemMasi HACTOALLMUM CTAHOAPTOM METOAMKA MOXET CMYXWUTb OCHOBOW AMNA COCTaBnNeHus
METOAMK BbiNONHeHUA naMepeHuii no MOCT P 8.563.
4.11 Mpwu paspaboTke METOAMK BbINOMHEHUA M3MepeHUA Heobxoauma ux Bepudkaunsa Ha OCHOBaAHMK
npegcTaBuTensHon 6asbl cnbiTaHHbIx OK.

5 Tpe6GoBaHua 6e3onacHOCTH

5.1 K BbINONHEHWIO U3MEPEHWI ANs onpeaerneHus NoBPeXAeHHOCTH, PernaMeHTUPYEMbIX HACTOSLLM
CTaHLAapTOM, JOMYCKaT CNeLManucToB, NPoLeaLlnX cneumnansHy NogroToBKY U MPOBEPKY 3HaHWA 3Kcnnya-
TauMmn MCNonb3yeMoro o6opyaoBaHns, PYKOBOACTBYOLKMXCS B CBOEW paboTe HOPMaTMBHBIMKM U TEXHUYECKUMM
LOKYMEHTaMU MO aKyCTUYEeCKUM MeTo4aM KOHTpoIs, npolenwnx obyyeHue pabote ¢ npumeHsembimm CU u
aTTeCcTOBaHHbIX Ha 3HaHWe NpaBun oxpaHbl Tpyaa u 6e30nacHoOCTH.

5.2 Mpu npoBegeHWM W3MEpPEHWA CcreumanucT [OOMKeH pyKoBOoACTBOBaThbCsA  TpeboBaHUsAMM
FOCT 12.1.001, FOCT 12.2.003, NOCT 12.3.002 n npaBunaMm TEXHUHECKOW Be30MacHOCTN NpY IKCMyaraumum
anekTpoycTtaHoBok noTpebutenei no NOCT 12.1.019 n TOCT P 12.1.038.

4
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5.3 ViamepeHns NnpoBogAT B COOTBETCTBUM C TpeboBaHMAMN 6e30MacHOCTH, YKa3aHHbIMW B MHCTPYKLIMM
no aKcnnyaTauuu annapaTypbl, BXO4SALWEN B cocTaB ucnonbayemblx CU.

5.4 Mpwv opraHuzauum paboT No NPOBEdEHUH U3MepPeHUWn JOMKHbI BbiTe cobniogeHbl TpeboBaHus no-
»apHoi beszonacHocTk no FOCT 12.1.004.

6 TpebGoBaHuA K cpegcTBamMm U3MepeHUN

6.1 Wcnonbayemble CK OomkHBI COOTBETCTBOBATE TPEDOBaHUAM K BLINONHAEMbIM U3MEPEHUsM, yCTa-
HOBREHHbLIM HaLUWOHAamNbHbLIM 3aKOHOAATENbCTBOM W MepedYucrieHHbM B 6.2—6.7. Ycnoeusa npuMmeHeHus CH
OOMKHBI cCOOTBETCTBOBATL TpeboBaHmam narotoButens CW. Peaynbsratel M3MepeHuid AOIMKHbI ObiTh BbIpaXeHbI
B €4WMHMLAX BEMWYUH, JOMNYLLEHHbIX K MPUMEHEHUI0 B COOTBETCTBUM C HALMOHAIbHLIM 3aKOHO4aTEeNbCTBOM.

6.2 OokymeHTauua CW pomxHa cofepXaTb METOOUKY BLIMOMHEHWUA U3MEPEHMWIA, a TaKKe OOKYMEHTHI,
ycTaHaBnuBeawLlue:

- HazHadeHue n obnactb npumeHeHus CHU;

- COCTaB M OCHOBHbIE XapaKTePUCTUKN CPeacTB annapaTtHoro U NporpaMmMHoro obecneyeHus, BKIKOYak-
LLWe NorpeLHocTb n3MepeHnsa napameTpor YU,

- MEeTOdbl U CpeacTBa AOCTMXEHUA coBmecTumMocT C, B TOM 4YMcne MHhOpPMaLWUOHHOW, 3nekTpude-
CKOW, aHepreTn4ecKon, NporpaMmMHOn, KOHCTPYKTOPCKOWM, 3KCNNyaTaLnoHHONW.

6.3 OnucaHwe dyHKLMOHANbHbIX BO3MOXHOCTen CW B SKCNnyaTaUWOHHbIX, KOHCTPYKTOPCKMX W MPO-
rpamMMHEIX JOKYMEHTaX JOMKHO COOEepaTb XapakTepUCTUKM annapaTtHoro U nporpaMmMHoro obecneveHums.

6.4 B komnnekt CH gomkHbl BxoguTe 3AMM crnefylowmnx TMNoB:

- MpAMble COBMELLEHHbIe NpeobpasoBarteny NPpodonbHbIX M MONepeYHbIX BOMH;

- pa3genbHO-COBMeELLeHHbIe Mpeobpa3oBaTeny NOBEPXHOCTHBLIX BOMH.

HomuHanbHble 4acToTsl f, cnonb3yembix Al B 3aBUCMMOCTM OT TOMNWKMHBI MaTepuana h B 30He KOH-
Tpons BbIbupakT criegyolum obpasom:

-npuhot2p03 mmf, =10 Mly;

- mpuhot 3 po 10 mm £, =5 MIy;

- npu h 6Gonee 10 mm f, = 2,5 MI'w.

MpumeyaHun

1 [JonyckaeTcs ncnonb3oBaHue npeobpasoBaTeneil ¢ HOMUHAMNbHLIMKM YacTOTaMK, OTIUHAKLUMACS OT YKa3aHHBbIX,
Ha 25 %.

2 baza npeobpa3soeaTene NOBEPXHOCTHLIX BOMH (paccTosHWe Mexay TOYKOW BBOAA M TOYKOW NpuemMa nepBuYHbIX
npeobpasoBartenei) AomKHA BbITe HE MEHEE YOBOEHHOIO 3HAa4YEHUA BENUYUHBI A.

6.5 Mpwv ucnonb3oBaHuy B kadectee JSAMN M3M no FOCT P 55725 npumeHsoT cnegyowme npeobpa-
30BaTeNM:

- NMpsAMbleé COBMELLEHHbIE NpeobpasoBaTteny NpoAoNbHbIX 1M NonepeyHbiX BonH Tuna A111;

- pasgenbHO COBMELLEHHbIe NpeobpazoBaTeny NoBepXHOCTHbIX BONH Tuna A122-60.

6.6 Mpu mucnonb3oBaHun B kKadyectee 3AM OMAI UX TEXHUYECKNE XapaKTEPUCTMKK OO0MKHbI COOTBET-
cTBOBaTh TpeboBaHnam 4.4, 6.4.

6.7 OcHOBHbIe HOpMUpPYEMble xapakTepucTuku CHU

6.7.1 Ouckpetmnzauma YW ¢ yactoton He meHee 150 MIy.
6.7.2 PaspagHocTb aHanoro-undgpoeoro npeobpasoeaTtena — He MmeHee 10.
6.7.3 OnpeneneHne BpeMeHHbIX MHTepBarnoB ¢ abconTHON NOrpeLlHocTb0 He bonee +2 Hc.

L)
MpumedaHue — [ononHuTeneHas abconoTHas NOrpellHoOCTe 3MEPEHUA BPeMEeHHbIX MHTepBanoB Bchned-
CTBME U3MeHeHUs TeMnepaTtypbl noBepxHocT OK He gomkHa npeeeiwate 0,1 He/10 °C.

6.7.4 dopmupoBaHWe M3Ny4aemoro curHana B BUAE paguouMynbca C BbICOKOYACTOTHbLIM (YNbTpasBy-
KOBbLIM) 3anonHeHWeM, NnaeHon ornbatowen ¢ aheKkTUBHON AnUTenbHOCTL0 OT 8 o 10 skcTpeMyMoB.

6.8 OcHoBHbIe hpyHKUUOHaNbHLIe TpeboBaHuAa k N0 CU

6.8.1 MO QOmMKHO UMETb METPONOTMYECKYH aTTecTaLuio.
6.8.2 MO CW pomxHo obecneymnBarthb:
- YYeT ycroBuiA NpoOBedeHUst aKyCTUYeCcKMX namepenuin Ha OK, B 4acTHOCTM TeMNepaTypHbIA PEXUM;
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- onpegeneHue rpaHuy YW, BpeMeHHOe paccTosiHMe MeXOy KOTOpbIMW COOTBETCTBYET a(h(eKTUBHON
ONUTEeNnLHOCTM UMMNYNbCa;

- onpenerneHne NHAOPMATUBHBIX BPEMEHHBIX MHTEPBATIOB;

- pacueT aKyCTUYEeCKUX NapamMeTpoB MOBPEXAEHHOCTU C UCMOMb30BaHUEM CTAaTUCTUYECKON 0BbpaboTku
B COOTBETCTBMU ¢ TpeboBaHuamm MOCT 34100.3, FTOCT P 8.736, TOCT P UCO 5725-2;

- perpeccuoHHyo 06paboTky pe3yrnsTaToB TapUPOBOYHbIX 3KCNEPUMEHTOB;

- onpegeneHwe octTaTovHoro pecypca matepuana OK B 30He MamepeHui.

6.8.3 MO CW gomkHO noaaepuBaTh MHTEPaKTUBHLIA pexkiM paboTkl onepaTtopa.

6.8.4 MO CW pomkHO nogdepxmBaTbh PEXUM reHepUpPOBaHUA OWMArHOCTUYECKMX COOOLLEeHWUA Mpu no-
ABMEHUW annapaTHbIX UK NporpamMmMHbIX cOOeB, NPUBOASALMX K HEAONYCTUMbIM OLUMOKaM onpegeneHus UH-
dopMaTUBHbLIX aKyCTUYECKUX NapaMeTpoB.

6.8.5 MepBuyHyo undposy MHbopMaLWio crneayeT NOCTOAHHO XPaHUTb Ha BHELWHWMX HOCUTENsX, 3a-
LWKMLLEeHHbIX OT HECAHKLMOHUPOBAHHOMO JOCTyna.

6.9 BcnomoraTtenbHble YCTPOACTBAa U MaTepuansl

6.9.1 WMHcTpymMeHT WwnudoBankHbIR Ana noarotoBku noeepxHocty no FTOCT P M3K 60745-2-3.

6.9.2 TepmonpeobpaszoBaTenb NOBEPXHOCTHLIA Tuna TIMM 13 vnu TMM 10 no TOCT 6616 ana namepe-
HUA TemnepaTtypbl noBepxHocTu OK.

6.9.3 WHcTpymeHT anst o6o3HavyeHuss TOHEK U3MEPEHWS, HAaNpUMEpP CTPOMUTENbHbIA MapKep C HECMbIBa-
EMOIA CBEeTMNOW Kpackon.

6.9.4 >KupgkocTb obeaxupuearowas (cnupt no FOCT 17299 unu auetoH no FOCT 2768) onsg nogrotoBKu
NoOBEPXHOCTU.

6.9.5 XunakocTb KOHTaKTHasi Ans BBOAA MNPOAONbHbIX KonebaHui (MHOycTpuanbHOe Macrno Mapok
W1-30A, N-40A, N-50A no TOCT 20799, rmuuepuH, Boaa).

6.9.6 XKunakocTb KOHTaKTHas ONs BBoAa cABWMoBbix Konebawwui (anokcuaHaa cmona no MOCT 10587,
#upgkocte SWC, meq), BA3KOCTb KOTOPOI Npu TemnepaTtype M3MepeHUs OOIMKHa COOTBETCTBOBAThL BA3KOCTH
anoKcuaHowm cmonel Npu Temnepatype 25 °C: ot 12 go 25 kr/(m - ¢) no NOCT 10587.

6.9.7 EMKOCTM ONa XpaHeHUs KOHTaKTHOW KMAKOCTKW, KACTWM AN HAHEeCeHWs KOHTaKTHOM XWOKOCTKU Ha
NoBEPXHOCTb W3AEenuiA, BETOLWb ANS NPOTUPKW YNbTPasByKOBOW annapaTtypbl U pyk crneuuwanucTa, NUHenka
MmeTannuyeckaa 500 mm no MOCT 427 gna pa3ameTtkn OK.

6.10 KoHTponbHbie obpa3subl

6.10.1 KoHTponbHble 0bpa3subl M3roTaBNMBaT B BUAE TEMNNETOB, Bblpe3aHHbiXx M3 matepuana OK,
aHanoruyHbIX Mccnegyemomy, He NoaBepraBLUMXCS ManoLUMKNOBbLIM YCTanoCTHbIM Harpy3kam.

6.10.2 KoHTponbHble 0Bpasubl M3roTaBMMBaOT NpAMOYronbHon dopMbl ¢ BonblUel CTOpOHOKW, Napan-
nenbHOW HanpaeneHuo Npeanonaraemon Harpysku OK.

6.10.3 Bonbliasa cTopoHa KOHTPOINbLHEIX 0Opa3LOoB OOMKHA He MeHee, YyeM B 1,5 pasza npeBbiwaTts 6asy
ucnonb3yemoro npeobpasoBaTens NoBePXHOCTHbLIX BOMH Lp.

6.10.4 PaccTtosiHve | OT UeHTpa KoHTponbHoro obpasua (rge NpoBOAATCS akycTUYecKne naMmepeHust) oo
ero BonbLUen CTOPOHbI AOMKHO BbITh HE MEHEE 3HaYEHKS, BbIYMCIIAEMOro no popmyne

. 4 2F
I:r+tg[arcsm(0,61%’-10 3)}-[4h—r‘/—’v103J, (2)

rae r — paguyc Many4varens;
V, — CKOPOCTb YMpyrux npofdonbHbIX BOMH B matepuane OK;
h — TonwuHa OK B 30HE N3MEPEHUN.

6.11 TapupoBoOYHblie 06pa3ubI

6.11.1 B Ka4yecTBe TapMpOBOYHbIX 0Opa3uoB MCNOMbL3YIT CTaHA4apTHble 0bpasubl 4Nd UCNbITaHWs Ha
ycTanocTb npAmoyronsHoro cedenus tuna IV no FOCT 25.502 TonwmnHon He meHee 5 MM.

6.11.2 MoryT GbITb NCNOMb30BaHbl CTaHOapTHble 0bpasubl Kpyrnoro cedernns Tuna |l no FOCT 25.502
anameTpom He MeHee 12 MM, Ha paboyell NOBEPXHOCTU KOTOPLIX BLINOMHEHbLI ABE MIOCKO-NapannenbHble
NBICKK C paaMmepamMi, obecnevnBatoLLMMKy BO3MOXHOCTb yCcTaHOBKM DAl ¢ y4eTom cooTHoLwweHus (2).
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7 TpeboBaHuA K 0OBbEKTaM KOHTpoOns

7.1 Matepuan OK B 30HE KOHTPOSSi HE JOIMKEH COAEp)KaTb NOBEPXHOCTHLIX M BHYTPEHHUX OedeKToB,
obHapyXuBaeMbIX CTaHOAPTHBIMU MeToAaMu 4eddeKTOCKONUA.

7.2 llepoxoBaTocTb noeepxHocTn Ra OK B Toukax namepeHnin — He 6onee 2,5 mkm no MOCT 2789.

7.3 MNepepn ycraHoeKko 3AT noeepxHocTe OK oumnLlaloT OT rpa3u, oKanuvHbl, pXaB4unHbl U 0be3xunprBa-
0T (B criydae vcnonb3osaHus M301).

7.4 Mpwv ncnonb3oBaHuu B kadectBe JAI N30 temnepatypa nosepxHocT OK gomkHa BeITb B Npege-
nax ot 5 °C go 40 °C.

7.5 Mpw ncnonb3oBaHun B KadecTBe JAI OMAI gonyctumasna TemnepaTypa noBepxHoctu OK onpege-
nseTca PyHKLUMOHANbHbIMK Xapaktepuctukammn SMAIM.

7.6 PaccTosiHue [ OT TOYKM BBOAA aKyCTUYECKOW BONHbI 40 BokoBbix rpaHerd OK gomkHo BbiTh HE MeHee
3Ha4YeHus1, BbIMKUCIISEMOro no hopmyne (2).

8 lMoproroBka K NpoBeAeHUI0 N3MEepPEeHUN

8.1 MNoparotoBka K U3MeEpEHUAM JOMKHA BKMYaTh B ceba cneayoline opraHu3auMoHHO-TEXHUYECKME
MEPONPUATHSA:

a) NoAroToBKY (Npu HeoBXOAMMOCTIN) MOBEPXHOCTM MeTanna K KOHTporno cornacHo 7.2, 7.3;

6) obecneveHune BesonacHocT paboTbl NepcoHana, OCyLEeCTBNSIOWENO KOHTPOMb, B COOTBETCTBUAM C
MHCTPYKLUMSIMK NO TexHWKe Be3onacHoCTy;

B) nogrotoBky k pabote CH.

8.2 MNMoprotoBkKa k pabote CU

8.2.1 lNposepsitoT pabotocnocobHocTb CH Ha KOHTponbHOM 06pasLe B COOTBETCTBUM C PYKOBOOCTBOM
no akcnnyatauuu CK, BKMtovas oLEeHKY MOrpellHoCTY U3MEPEHNSA BPEMEHHbIX MHTEPBarnoB, KoTopasi 4OomKHa
yooBNeTBOpATE TpeboBaHmam 6.7.3.

8.2.2 YcraHasnueatoT napameTtpsl C B cooTBeTcTBMe ¢ xapakTepuctukamu OK mn3 6asbl gaHHbIX
no cwu.

MpumeyaHune — B cnyvae ux oTcyTcTBUA B Da3e gaHHbLIX COOTBETCTBYHOLLME NapaMeTpbl Mofy4akT B Xode
TapuMpPOBOYHLIX 3KCMIEPUMEHTOB (NPUINOXKEHKE A).

8.2.3 WMamepswoT Temnepatypy nosepxHoct OK ¢ norpelwHocTeo He Gonee 1 °C.

9 MNpoBegeHue uamepeHun

9.1 CmauuBaroT (npu ucnons3osaHuu [N301) noeepxHocTe OK B TOUKAX M3MEPEHWIA KOHTAKTHOW XUOKO-
CTblO N8 BBOAA CABUMOBbIX BOSH.

9.2 YcraHaBnuMBalT B TOUKE M3MEPEHM Npecbpa3oBaTtent CABUIOBLIX BOMH, OPUEHTUPYHD ero nonsapu-
3auuio BOOMb HanpaBrneHnsa Harpysku.

9.3 MNpoBOOAT M3MEPEHWH B TAKOM KONMUYECTBE, Y4TOObI hakTuyeckas NorpellHocTb OLEHKU CpegHero
3HauYeHua 3a0epXKu t He NpeBocxoauna AoMyCTUMOW BEeNUYUHbI B COOTBETCTBUN € 8.2.1.

9.4 VameHaT nonapusaumi CABUIOBbIX BOMH Ha 90°.

9.5 lMposoaaT namepeHus no 9.3, cpeacteamu MO CU onpenensioT cpefHee 3HaYEHe 3a0epxKu i,

9.6 B Touke namepeHuin ycraHaesnueatT 1311 npogonbHbIX BOMH (C HE0BX0QUMOW 3aMeHOW KOHTaKTHOWN
XWAKOCTU) MMM COOTBETCTBYHLNM 00pa3omM M3MeHST pexnm pabotel SMAIM.

9.7 lMposoaaT namepeHus no 9.3, cpeacteamm MO CU onpegensioT cpegHee 3HaYeHe 3aepxkm ts.

9.8 B To4Ke namepeHuin ycTaHasnumeaT DAl NOBEPXHOCTHLIX BOJH TakuMm obpasom, 4Tobbl Hanpaene-
Hue pacnpocTpaHeHusn YW coBnagano ¢ HanpaesneHneM OeACTBUSA Harpy3sKku.

9.9 lMposoaat namepeHus no 9.3, cpeacteamu MO CU onpenensioT cpegHee 3HaYEHVe 3a0epXKKK tp.
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10 O6paboTka pe3ynsTaToB U3MepeHUn

10.1 PaccuutbiBaioT napameTpsl dy, d; no hopmynam:

- t1[1 - krs(T - 20)]
B ta[1— k7(T - 20)]

1

: (3)

g 1‘2[1 — krs(T - 20)]
27 [1-kp(T-20)] (4)

10.2 OnpenensitoT BEMNMYMHY aKyCTUYECKOW aHu3oTponun A no hopmyne

_ ol H
_2t2¥t1' ()

10.3 KoppeKTupyloT BENUUMHY 3aePKKU [p, 3aMeHsia ee Ha 3HadeHme (1 — ko (T — 20)].
10.4 PaccuyuTbiBAlOT aKyCTUHECKME XapaKTepUCTUKN NOBPEXOEHHOCTH No hopMynam:

_ 6d4
Yo =5 (6)
0 o 0
1 —d » 1 —d
rae 8dy = —51, 8dy = —51,
d
1 1
ddo
qJ =
0 2 0
2 —d; + dp—dy
raoe 6d, = , 00y = ;
0 0
o‘2 d2
A
"PA = W, (8)
40 « A0
me sA- 22 sar- A2
A A
_ otg [ tg + 1
\PR - 61;? (&‘R + 1} (9)
_0 . a0
e dtg = — t ~B
R to ' R to ]
R R
MpumevaHne — Ecnn zHadeHns BenuunH 6d7, 6d3, B_d*, 3A*, 8l oTcyTCTBYIOT B 6a3e AaHHbIX MCMonb3yemMblx

CW, oHn AOIMKHbI BObITh nony4yeHbl B Xo4e TapupoBOYHbIX 3KCMEPUMEHTOB.

10.5 BbluncngawT cpefHee 3HavyeHue

\T,:‘Pd1+‘l’d2+‘PA+‘PR- (10)
i
10.6 I'Ipwmep pac4yeTa OIHOCMTEJ'IbHOFO OCTato4yHOro pecypca Ha OCHOBaHMW BENMWUYUHbI YCpeaHEeHHOTo
napaMeTpa noepexaeHHocT ¥ npueeaeH B NpUnoxeHun B.

11 OdhopmneHune pesaynsTaTtoB NU3MEPEHUN

11.1 Pesynstatel U3aMepeHuin OUKCUPYIOT B NMPOTOKONeE, (bopMa KOTOpPOro NpuBefeHa B NpUnoxeHun I

11.2 [ononHuTenbHble CBeAEHUs, Nognexalme 3anucu, nopagok odoopMeHnsa U xpaHeHus NpoTokona
(Mnun 3aknNO4YeHnnA) yCTaHABNUBAKT B TEXHWYECKOW OOKYMEHTALMN Ha KOHTPOIb.

11.3 Ecnu onpegeneHuve akcnnyataumoHHOW noBpexaeHHocTu maTtepuana OK siBnaeTcs 4acTbio Hayu-
HO-UccregoBaTenbCckux paboT, pe3ynbraThl M3MepeHUin 0QOPMISAIT B COOTBETCTBUM ¢ 0bwmnmn TpeboBaHus-
MW 1 NpaBunamMmm oopMIeHUs OTYETOB O Hay4YHO-UCCNeaoBaTenbCckux paboTax.

11.4 PeaynetaThl 06CnefoBaHUsA COXpaHAKT A0 CNEeAYIOWEro KOHTPONs.
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MpunoxeHune A
(obsAzaTensHoe)

Mopsagok npoBeaeHUA TaAPUPOBOUYHbIX UCNbLITAHUA

A.1 TapwupoBoYHbIE UCMBITAHWS MPOBOAAT AN ONpederieHus NapaMeTpoB 3aBUCMMOCTU MHIDOPMATUBHBIX aKkyCTu-
YECKUX XapaKTEPUCTUK OT BENWYWHBI SKCMNyaTauWoHHOW NoBpexaeHHocTM maTtepuana OK npu ero ManouvknoBoM Ha-
TPY>KEHUN.

A.2 [na npoBedeHWsA TAPUPOBOYHbLIX UCMbITAHUIA UCMONBL3YOT cTaHgapTHele obpasukl no FOCT 25.502 tunos |l unn
IV B cooTBeTCTBMM C TpeboBaHUAMK, NpUBedeHHbIMKW B 6.1, 6.2.

A.3 lMpw TapupoBOYHBLIX UCNBITAHUAX 330a10T PEXUM Harpy»KeHUsl, COOTBETCTBYIOLUWIA PEXMMY HarpyxeHus obcne-
ayemoro OK.

A.4 [OwanasoH amnnutyn gedopmaunici Unv HanpsKeHWn onpeaensoT Ha OCHOBaHWWM WHopMauum 06 ycroBusix
akcnnyaTtaumm OK.

A.5 [OwanasoH amnnutyg u gedopmMaLmid UnNu HanpskeHWi pasbusatoT Ha 5 3HaYeHUIA.

A.6 [ns Kaxgoro 3HaveHus amnnuTyabl Aedopmaummn Uy HanpshkeHus BbIGUpatoT He MeHee NATU TapUPOBOYHbIX
06pa3suos.

A.7 B cootBetcTBMM C TpeboBaHWAMYW, NPpUBEdEHHEIMM B pasgene 9, NpoBoOAT M3MePeHUs MHDOPMAaTUBHBIX aKy-

CTUYECKUX NapaMeTpoB Ans BceX 06pa3LoR B UCXOAHOM COCTOSHUM.
A.8 [InA kaxaoro 3HaYeHUs amnnuTydbl geopMauuii U HanpsKeHWA Ha OCHOBaHUM NMUTEPATYPHBIX JaHHBIX

N
onpenensT NpUbNUanTenbHble 3HAa4YEHUA OTHOCUTENbBHOIO YMCna UMKIOB f':',v , COOTBETCTBYHOLIME BENUYMHAM: {7 0,1,
N _o2..N_4 ! '
Ns ! N _., ’ B . .
A.9 Kaxpbln TapypoBOYHbBIA 00pasel NoABEPraloT YCTanoCcTHLIM UCMbITAHUAM CO CBOEW aMnnUTyaon gechopmaunn
UNX HaNPsXeHUs 40 3HaYeHUi Nﬂ nepevMcneHHbix B A.8.
f

A.10 TMocne kaxQoro UMKna UCcnbITaHWi NpoBOAAT M3MEPEHUSA MHPOPMATHUBHBIX aKyCTUYECKMX NapamMeTpoB B CO-
OTBETCTBMM C pa3sgenom 9.

A.11 lMpw ncyepnaHnm ycTanocTHOro pecypca (NosBneHnM MarncTpansHOW TPELLWHBLl UM pa3pyLUEHUN) ONA Kax-
foro obpasua MUKCUPYIT 3HAYEHWS LIMKITMHECKOW AONrOBEYHOCTU Ny M YTOUHAT (hakTUYeCKne 3HaYeHus Nﬂf AN Kax-
poro 6noka HarpyxeHua (cMm. A.8) ¢ Lenblo NOCTPOEHUA PErpeccroHHon 3aBucumMocTi (1).

A.12 OnpefensT sHa4YeHNA NpeaerbHbIX akyCTUYMECKUX XapakTepucTuk odY, ods, 6A*, dif.

A.13 B cooteetctBum ¢ 10.1—10.5 paccuuTbiBalOT 3HA4YEHWA napameTpa ¥ Ons kaxaoro Grioka Harpy>eHus u c
nomoubto MO CH yctaHaBnvBealoT BUA PEFPECCUOHHON 3aBMCMMOCTHM (1), KOTOPYIO UCMONb3YIOT ANA pacyeTa OTHOCUTENb-

HOro OCTaTOYHOro pecypca 8)‘?p maTtepuana OK B Touke UaMepeHuin Ha nobor cTaguy Harpy>KeHus.
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Mpunoxenune b
(o6azaTensHoe)

OnpegeneHue TepMOaKyCcTUYECKUX KO3t hULIMEeHTOB

b.1 OnpegeneHve TepMOaKkyCTUYECKMX KOI(DMULNEHTOB Ky (K., Ky K1) NPOBOAAT HA OCHOBaHWW WCCIEN0BAHUA
PErpecCUOHHbBIX 3aBUCMMOCTEN 3aIepXeK UMMYNbCOB YNPYrix BOMH COOTBETCTBYIOLIMX TUMOB ¢, OT Temneparypbl T KOH-
TponeHoro obpasua.

B.2 [Ina onpefeneHns ko3MULIMEHTOB Ky, B KaYeCcTBe 3afepKek I, MCNOonb3ayioT Credyoline BbipaXeHUs:

f1 +t2

- ana ke t, = ;

-ana kg b=t

- ana ke f = tp.

B.3 WamepeHue TemnepaTypHbIX 3@BUCMMOCTEN NPOBOAAT Ha KOHTponsHOM 0bpasue 13 matepuana OK B nabopa-
TOPHbIX YCMOBUSX.

B.4 Temnepatypy noBepxHoCTM oOpa3ua M3MepsaT C UCMOoMNbL30BaHMEM KOHTakTHoro Tepmometpa no FOCT 6651
unu FOCT 6616.

B.5 MamepeHns npoBoadaT B LEHTPanbHOW 30He 0bpa3ua NnoovepeaHo Ang BCeX TMMNOB BOMH NPW NOCTOSHHOW ycTa-
HOBKE COOTBETCTBYHLLEro npeobpasoeartens.

B.6 O6pasupbl HarpesatoT Ao Temnepatypbl 80 °C, 3aTem Ons paBHOMEPHOro pacnpeieneHus TeMnepatypbl Bbl-
AEepXMBaKOT NPU KOMHaTHOW TemnepaType 40 AOCTMEHUA TemnepaTypbl noBepxHocTK obpasua 60 °C.

B.7 Mo mepe ocTbiBaHWs obpasua ¢ uHTepeanom 5—7 °C NnpoBoasaT M3aMepeHue Temnepatypsl NoBepXHOCTH obpas-
ua T; 1 COOTBETCTBYHOLMX 3aaepKek 1,(f) Ana BCex /-X 3HaYeHuid TemMnepatypbl. Kaxayo cepuio M3MepeHnn Ans Kakaoro
obpa3ua NoBTOPAT HE MEHEE TPEX pas.

B.8 TepmoakycTuuyeckne koadhUUNEHTEl paccYUTLIBAKOT No opMyne

Np N N T
ke =| Np 20t ()T = T 288 (1) |/| Nr 2 (Th)" - 2T | |, (B.1)
i=1 =1 i=1 i=1 i=1
te (1) =t (N
roe oty (f) = M Ny — oblee Yncno UamMepeHuid 4na gaHHoro obpasua npu ero octeieadum ot 60 °C go Kom-
tk(NT ] HaTHOW TeMnepaTypbl.

5.9 MpwW n3MepeHusix UCNOMb3YKT OT TPex A0 NATH 0BpasLoB ¢ yecpeqHeHWeM pesynsTaTos.

10
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MpunoxeHune B
(cnpaBo4Hoe)

Mpumep onpedeneHWA OCTaTOYHOrO pecypca

B.1 lNMpoeepka pabotocnocobHOCTU METOOMKM, PETMAMEHTUPOBAHHON HACTOSLUMM CTaHOapTOM, OCYLLECTBNANACh
Ha obpasuax u3 ctann 08X18H10T. MNMpoeoaMnock NCNbITAHWE HA MaNOUWKNOBYIO YCTANoCTh B PEXUME KEeCTKOro Harpy-
KEHUA NMpU CUMMETPUYHOM LMKIe ¢ amnnuTygon gecdpopmaumm 0,3 %.

B.2 WcnbiTbiBanvch YeTsipe 0bpasua: oguH — TapUPOBOYHBIA, TPU OPYrMX — KOHTPOIbHBIE.

B.3 B ka4yecTBe TapupOBOYHOIO U KOHTPOIbHBIX 06pa3LoB UCNoNbL30BanMchk cTaHgapTHele obpasubl Tuna l.

B.4 TapupoBO4YHbIE WCTBITAHWA NPOBOAMIMUCE B COOTBETCTBUM C TPEOOBaHUSAMMN NPUNOKEHWS A.

B.5 Mepen ucnbiTaHUsSMU 1 Ha Kaxaol ero ctaguu, BKMOYas NocrneqHiown, COOTBETCTRYIOLLYH NMOSBMEHUIO MAKpo-
TPELUWHBI, MPOBOAUMUCE aKyCTUYECKME U3MEPEHUS.

B.6 AkycTudeckue napametpbl dy, do, A paccuuTteiBanmck no gopmynam (3)—(5).

B.7 XapakTepuCcTUKX NOBPEKOEHHOCTH ‘Pd . ‘{‘ s ¥4, ¥ paccunTbiBanMes no gopmynam (6)—(9).

B.8 [na kaxgoro atana HarpyeHus onpe,qenﬂnmc:b 3HaYeHWsl YCPeAHEHHOro napaMeTpa NoBpexaeHHOCTH ¥ no
dopmyne (10).

B.9 Pesynerartbl M3aMepeHWin npuBedeHs! B Tabnuue B.1.

Tabnuya B.1— Pesynerathl MaMepeHWid napamerpa v

3N % 0 3 T 10 17 30 47 67 100
W 0 0,12 0.35 0,34 0,48 0,52 0,8 0,79 1

B.10 PerpeccuoHHan obpaboTka sKkcnepumMeHTanbHbIX AaHHbIX, NpYMBeAeHHbIX B Tabnuue B.1, nozBonvna KoHkpe-
TU3VNPOBaTb BUZ 3aBUCMMOCTM (1) cneayowmm BelpaKeHUEM:

= N
¥ =k, In[N—J+k2, (B.1)

rae k; = 0,22, k, = 0,89.
CoOoTBETCTBYIOLLMIA rpachuK 3aBMCMMOCTH LP(E)N) npueeaeH Ha pucyHke B.1.

g1

i 0|9 = )
= 7 S

3 g’s 1 y F 0,2209In(x) + 0,8854

: - === R’= 0,9591

B ™ S

S 04 —

© 0/

=03 7 =

£02 7 =

z 0.1 =

o 0

S o 0.2 0.4 0.6 0.6 1

OTHOCUTENBHOE YACNO LIUKNOB
PucyHok B.1 — Mpaduk 3aBucumocTy F(GN)

B.11 BenwuumHa pac4eTHOro oTHOCUTENBHOMO OCTAaTOYHOMO pecypca ﬁRp B No6oM MOMEHT MCMbITAHWIA ONpeaenanu

no dopmyne
Y-k
bR {1 exp[ 7 2J:|'100 %. (B.2)

B.12 B npouecce UCNbITaHUA TpeX KOHTPOMbHbIX 0BpasLoB MOrpeLlHOCTb OLEHKM OTHOCUTENBHOMO OCTATOYHOMO
pecypca He npesbicvna 15 %.
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Mpunoxenue I
(pexomeHgyemoe)

dopma NpoToKONa U3MepeHui

«YTBEPKOAHK»

PykoBoguTens

HaumeHoBaHWe opraHn3auumn

NWYHas NOANUGCH WUHULMan.!, hamunua

« » 20 r.

MPOTOKOIN
W3MepEHKA HAKOMNMEHHON MNOBPEXAEHHOCTU U OLIEHKN OCTaTOYHOro pecypca

(HaumeHoBaHWe obbekTa KOHTpons)

1 [ata namepeHus

2 OpraHusauus, NpoBoaaALLas U3MepeHus

3 Bnapeneu obbekta

4 [aHHble 06 06bEKTEe KOHTPONSA:

Ha3Ha4yeHune

3aBOA-U3roToBUTENDb, TEXHOIOIMA U3roTOBNEHNA

pexum TepmMmo- unn BnbpoobpaboTku

reoMmeTpudeckme napameTpbl

COCTOAHWE NOBEPXHOCTU

[LOMOMHUTENBHbIE CBefeHWs 0D 0bbekTe KOHTPOMS
5 BHelwHne ycnoBWs Npu NpoBeAEHNN U3MEPEHUI:

TemMnepartypa paboyeli cpeabl

TeMnepaTypa okpyxatolleii cpefsi

AOMONHNTENBHbIE HATPY3KW, XapaKTep HarpyxeHua

6 Dcku3 oBbeKTa KOHTPOMsS C YKazaHWeM MECTOMOMNOXEHWS TOYEK M3MEPEeHW U UX HyMepauuu (MPUBOAUTCS B NMPUMO-
EHMW K MPOTOKOMy)

7 CeepeHus o matepuanax obbekrta KoHTpons:

CTpaHa-na3roToBnTENE

Mapka matepuana (HauumoHanbHbIA, MHOW cTaHaapT)

TEXHONOIrMA M3roToBreHMA

12
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8 Ta6nuua N1 — 3Ha4yeHUsa akyCTUYECKMX XapaKTEPUCTUK B TOMKaX 3MepeHuii

rOCT P 72116—2025

Homep ToukK
n3mMepeHuni

Marepuan

T.°C

t;, HC t;, HC

t;, HC

tp, HC

A %

9 HaumeHoBaHue U kofd 6a3bl AaHHBIX

10 Ta6nuua 2 — Pesynstatsl U3MepPEHUIA

Homep
TOYKKN
N3MepeHni

3Ha4YeHne aKycTU4ecKoro

napamerpa

NOBPEXOEHHOCTH ¥

Bua ncnonbayemoli perpeccMoHHom
aaBucumoctn ¥ :f[Nﬂf + KO9(PMLIMEHTBI
perpeccuu

3Ha4YeHWe 0THOCUTENBLHOTO PACYETHOMo
pecypca BRD, %

MSMEDEHMH BbINMONHWN cneunanncT

PykoBoanTens nabopatopun
HEepa3pyLIalLWEero KOHTPons

nu4yHaa noanwmcb

WHAUManL!, paMmunus

nu4yHaa noanwmcb
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YOK 620.172.1:620.179.16:006.354 OKC 77.040.10

Kniouesble cnosa: NoBPeXOAEeHHOCTD, OCTaTOMYHbIN pecypc, J3leMeHThI KOHCTDyKLI,VIIT‘I, mManouuknoBblie
YCTanocCTHbIe BO30ENCTBUS, aKyCTU4eCKHUe naMepeHnd, TapVIpOBOHHbIFI SKCNepuUMeHT
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CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
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