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MpeaucnoBue

EBpasuiickmuin coBeT no ctaHgapTusaumu, metponorun n ceptudukaumm (EACC) npeacrasnset cobon
pernoHanbHoe ObbeaMHEeHUe HauMOHanbHbIX OPraHoB MO CTaHAapTM3auuu rocydapcts, Bxogsawmx B Co-
apyxectBo HesaBucumbix [ocygapcts. B pganbHenwem BO3MOXHO BcTynneHve B EACC HauuoHanbHbIX
OpraHoB No CTaHgapTu3auun Apyrnx rocyaapcrs.

Llenn, ocHOBHblE NPUHLNMBI U OCHOBHOW MOPSOOK NpoBeaeHUs paboT No MeXrocyqapCTBEHHOW CTaH-
paptusaumm yctaHoBneHsl FOCT 1.0—92 «MexrocygapcTBeHHasi cuctema craHgaptusaummn. OCHOBHblE
nonoxenusi» n FOCT 1.2—2009 «MexrocygapcTBeHHasa cuctema craHgaptudauun. CtaHaapTbl MEXrocy-
[apCTBEHHbIE, NpaBuia 1 pekoMeHgaumn No MeXrocyaapCTBEeHHOW cTaHgapTu3auun. NpaBuna paspaboT-
KW, NPUHATUS, MPUMEHEHUS, OOHOBMEHNSI U OTMEHbIY.

CBepneHuns o cTaHpapTe

1 PABPABOTAH Hay4HO-NpOEKTHO-NPON3BOACTBEHHBIM PECnybNIMKAHCKUM YHUTAPHbIM NPeanpusTmem
«CtpovitexHopm» (PYT1 « CTporiTexHOpM»)

2 BHECEH lNoccrangapt Pecnybnvku bBenapycb

3 MPUHAT EBpasuiickum COBETOM MO CTaHAapTusauuu, MeTporiornm u ceptndurkaumm no nepenvcke
(npotokon 73-1 ot 22 gekabpsa 2014 r.)

3a NPpUHATUE CTaHOapTa nporoyiocosarsnu:

KpaTtkoe HanmeHoBaHWe CTpaHbl Kopa ctpaHbl CokpalleHHoe HaumeHoBaHue
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLUMOHANbLHOro opraHa no craHgapTusaumm
ApmeHns AM MuHakoHoOMUKNM Pecny6nnkn ApmeHuns
Benapycb BY "occranpgapt Pecnybnukm benapycb
Poccuiickaa ®epepauus RU Pocctanpapt
TapmxukncTtaH TJ TagxukctaHgapT
Y3bekuctaH uz Y3cTaHgapt

4 Hacrosawwmn ctaHgapT pa3paboTaH C y4eTOM OCHOBHbLIX HOPMATUBHbLIX MOMOXEHUA MeXOyHapOAHOro
craHgapTta ISO 15686 2:2012 Buildings and constructed assets — Service life planning — Part 2: Service life
prediction procedures (3gaHus 1 BCTPOEHHOE HEABUXMMOE UMYLLECTBO — [1naHupoBaHMe 4OMroBEeYHOCTU-
YacTtb 2: MeToabl NPOrHO3MPOBaHWS OOMTOBEYHOCTHN).

MexagyHapoaHbIn cTaHgapT paspabotaH TexHudeckum kommuteTom ISO/TC 59 «CtpoutenbcTBo 3aa-
Huny, NMopkomutet SC 14 «PacyeTHas 4ONTOBEYHOCTbY.

BTopoe n3gaHne mexgyHapogHOro ctaHgapTa OTMEHSIET N 3aMeHsIET NepPBOE u3gaHue
(ISO 15686 2:2001), kOTOpOE NOABEPIINOCH TEXHUYECKOMY NEPECMOTPY.

OdumumanbHblie 3Kk3eMNIspbl MEXOYHApPOOHOro CTaHA4apTa, Ha OCHOBE KOTOPOro MoAroTOBIEH HACTOS-
LM CTaHOapT, U MeXAyHapoaHbIX CTaHAAPTOB , HA KOTOPLIE AaHbl CCbINIKA, UMEETCS B HaLMOHaNbHOM Op-
raHe no cTaHAapTU3auuKM ykasaHHbIX Bbille rocy4apcTB.

B pasgene «HopmaTtuBHbIE CCbINKM» CTaH4apTa CCbINOYHbIE CTaHAAPTbl aKTyann3npoBaHbl.

CrteneHb cooTBeTCTBUSA - HeakBMBaneHTHas (NEQ)

5 BBEJEH BIEPBbIE

UHbopmayusi o eeedeHuu 8 Oelicmeue (npekpaweHuu delicmausi) Hacmosiweao cmaHlapma u usme-
HeHul K HeMy Ha meppumopuu yKka3aHHbIX ebllue 2ocydapcme nybnukyemcsi 8 ykasamesisix HayUuoHasbHbIX
(2ocydapcmeeHHbIx) cmaHdapmos, u3dasaeMbix 8 amux 2ocydapcmeax, a makxe 8 cemu lHmepHem Ha
calimax coomeemcmeywux HayloHasbHbIX (20Cy0apCcmeeHHbIX) op2aHo8 o cmaHéapmu3ayuu.

B crniydyae nepecmompa, u3MeHeHuUs unu OmMeHbl Hacmoswe2o cmaHdapma coomeemcmeyowas
UHbopmayusi makxe 6ydem onybnukoeaHa 8 cemu MIHmepHem Ha calime MexeocydapcmeeHHO20 coge-
ma no cmaHOapmu3auyuu, Memposioauu u cepmugukayuu 8 kamarsnoee «MexaocydapcmeeHHble cmaH-
dapmabl»

MckntounTenbHoe npaBo ouumnanbHOro onyornmMkoBaHWst HAaCTOSILLEro CTaHAapTa Ha TEPPUTOPUN yKa-
3aHHbIX BbIle rOCYAapCTB NPMHAAIEXNT HauuoHarnbHbIM (roCy4apCTBEHHbBIM) OpraHaM Mo cTaH4apTu3aumm
3TUX rocynapcTB.
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BBeneHune

Cepusi mexgyHapoaHbix ctaHgapToB ISO 15686 no nnaHMpOBaHMIO CpoKa CryXObl 30aHuin U COopyKe-
HWIA BHOCUT CYLLECTBEHHbIN BKNaz B onpeaenieHne nonutukyn obecneveHns NPoeKTHOro Cpoka Cryxbbl He-
aBwxkmmMocTn. OCHOBHOM NpuYMHON paspaboTkn cepun ctaHaapToB ISO 15686 siBunocb OTCyTCTEME A0 Ha-
CTOSILLIEr0 BPEMEHM B CTPOUTENBHON OTPaciM NPOrHO3MpoBaHUS PAcXodoB MO COAEPXKaHWIo 1 aKkchnyaTauum
3gaHui. Llenb nnaHvpoBaHns cpoka crnyxObl — YMEeHbLUEHNEe BO3MOXHOIO M3HOCa W/WMIM MaKCUMAanbHoro
yBeNuYeHns cTeneHn ganbHenLWero Ncnorb30BaHNs U3HOLLEHHbIX 31IEMEHTOB 34aHWUSI.

Llenbto HacTosLero ctaHgapTa ABASETCA OonncaHne NPUHLMUMNOB NPOrHO3MPOBaHUs cpoka crykbisi (SLP)
3MEeMEHTOB 3[aHui C y4eTOM PasnuyHbIX YCroBui akcnnyaTtauun. Metogonorus BeinonHeHus SLP paspabo-
TaHa ONs LWMPOKOro NPUMEHEHUS, T. €. ANs NPUMEHEHWs KO BCeM TUnam dnemMeHToB 3[aHuii, 1 npegHasHade-
Ha ANS UCMoNb30BaHMA B KadyecTBe PYKOBOACTBA MPWU pasnuyHbiX BuAax NporHosvpoBaHus. Vicnonb3yemble
MEeTOAbl MOTyT HanTU NPUMEHEHWE NPU MITaHMPOBaHWM uccrefoBaHmin SLP, kacawowmxcs HOBbIX U MHHOBALM-
OHHBIX 3NIEMEHTOB 3[aHWI, 3KCNNyaTaunOHHbIE XapakKTEPUCTUKN KOTOPbIX HELOCTATOYHO U3YYeHbl UMW JOIMK-
Hbl CY>XWTb HOPMATUBHBIM PYKOBOACTBOM MpU OLEHKEe MPOBEAEHHbBIX paHee uccrnegoBaHui ¢ Lenbio onpeae-
TNIEHNS1 BO3MOXXHOCTU MUCMONb30BaHMSA UX pe3ynbTaToB Ang nposeseHus SLP, a Takke ¢ Lenblo nnaHMpoBaHus,
npu HeO6XOAMMOCTU, JOMOMHUTENBHbIX UCCNEAOBaHW.

HacToswmn ctaHgapT B NepByto odepeab npedHasHayeH ans rpuMeHeHns:

— NPOWU3BOANTENSIMU, KOTOPbLIM HEOBXOAMMO NOMYYKTh MHOPMAaLO 06 aKCNyaTaUMOHHbIX XapakTepu-
CTUKax BblMyCKaeMblX U34eNUiA, MaTepnanos 1 obecneynTtb nx Tpebyemyto 40NroBEeYHOCTb;

— vCnbITaTenNbHbIMU NTAOOPATOPUAMMU, YUPEXOAEHUAMN, OCYLLECTBAAIOLMMU aTTECTALMIO U3OENUA U Ma-
TepuanoB U T. 4.;

— paspaboTyvKamMu cTaH4APTOB Ha NPOAYKLUWIO U NPOEKTUPOBLLMKaMU;

— Mosnb3oBaTensiMun, KOTOpble He MPUHUMAOT MPAMOro y4acTus B MPOrHO3MPOBaHUKM Cpoka CryxObl,
HO MCMOMb3YIOT NOMyYeHHblE NOKasaTelin B Ka4ecTBe BXOAHbIX OAHHBbIX AN onpeaerieHns 3TanoHHOro cpoka
cnyx6bl, Npu NpPoBeAeHN ayauTOR MMV NPOBEPOK MMaHMPOBaHWSA CpoKa CryxObl, pe3ynbTaTbl KOTOPbIX MC-
NomMb3YyTCA NPU COCTaBNEHUN 2KONOrMHECKON Aeknapaummn (nacnopTta) Ha npogykumio (EPD), a Takke B kade-
CTBE BXOAHbIX AAHHbIX ANs fPOrHO3POBaHNS CpoKa CryxObl HEOBMKMMOrO MMYLLECTBA, U OLEHKM 3aTpaT
B NpoLiecce aKcnnyatTauum 1 T. 4.

lNpumeyaHue — [ns HacTosAWero craHgapTa, NpegHasHa4YeHHOro Ans OLEHKU cpoka cnyObl B Macwitabe cTpou-

TenbHon npoaykun nnu Ha ypoBHe OTAENIbHbIX CTPOUTENbHbIX 06'I:»eKTOB, MOXeT I'IOTpe6OBaTbCFI [OMNONMHUTENbHbLIN

pyKOBO,D,FlIJ.lI/Iﬁ OOKYMEHT.

HecMoTpst Ha TO, YTO HaCTOSALWMIA CTaH4APT MOXET ObITb UCMOMb30BaH B Ka4eCTBE CAMOCTOSATENbHOIO
OOKyMEHTA, 41151 MOMHOro MoHMMaHWsa ero cogepxxanus pekomeHayetcst ndydmnts FTOCT 33199.1. [aHHble, no-
NyYeHHbie B COOTBETCTEVM C METOAAMU, ONMCAHHBLIMK B HAacTOsILLEM CTaHAapTe, MOryT ObiTb MCMOMb30BaHbI
B N0BOM NOAXOASALLEM KOHTEKCTE, Y B YaCTHOCTM NpU onpeaeneHn 3TanoHHOro UM NporHo3mpyemoro (oLe-
HYBAEMOro) cpoka cnyx06bl cornacHo [31].

porHo3vpoBaHne MoXeT ObITb OCHOBaHO Ha AaHHbIX NpeablayLiero onbiTa, Ha pesynbTaTtax CpaBHEHUS
C U3BECTHLIM CPOKOM CRYObl aHanorMyHbIX SNeMeHTOB 3[aHui, Ha pesynbTaTax UCMbITaHUA Ha CTapeHue
B XapaKTepHbIX YCMOBUAX UNN Ha KOMOMHaUMM Bcex OAaHHbIX MeTodos. MpenmyliecTBeHHbIM MeToA0oM Npo-
FHCO3MPOBaHMSA Cpoka Cryx0Obl SBNAETCH COCTaBMEHME NPOrHo3a Kak OYHKLUMU YCroBUIA aKcnnyaTaumu. B no-
6oM criydae 3aBUCMMOCTb CpOKa Cryx0Obl OT YCINOBWI 3KCMyaTaumm A0IPKHA BbIPaXaTbCsl B COOTBETCTBYIOLLMX
KONMMYeCTBEHHbIX NokasaTensax. HaaexHOCTb BbIMMCIIEHHOTO 3HAYEHWsS cpoka CryObl anemeHTa byaeTt 3aBu-
ceTb OT NPaKTUYECKNX OaHHbIX, HA KOTOPbIX OCHOBLIBAETCS NPOrHO3.
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MEXOCYOAPCTBEHHbLIV CTAHOAPT

30AHUA W HEOBUXKUMOE UMYLLIECTBO.
NMIMAHAPOBAHUE CPOKA CITY>KBbl
YacTb 2. NMpoueaypbl OLEHKU U NPOrHO3UPOBaHUA CPOKa CIyXObl

Buildings and constructed assets.
Service life planning
Part 2. Service life procedures

DaTta esegeHus ’

1 O6nacTtb NnpuMeHeHus

HacToswmin crangapT yctaHaBnvBaeT npouenypbl, ¢cnocobcTryoLiie 060CHOBaHHOMY NPOrHO3Upo-
BaHWIO CpoKa CryX0bl 3/1IEMEHTOB 34aHU U COOPYXXEHUM (Jjanee — 34aHus1) Ha OCHOBE MCCreaoBaHUs MX
TEXHNYECKMX N (PYHKUMOHANbHbLIX 3KCMSlyaTaluMoHHEIX nokasartenen. B HacTosiem ctaHgapTe ykasaHbl 00-
e NpUHUMNbLI U TpeboBaHMS, OTHOCALLMECS K NPOBEAEHUIO HEOOXOANMbIX UCCNEeL0BaHUA U AOKYMEHTarb-
HOMY OCPOPMIIEHUNIO PE3YIbTATOB.

HacTtosawmin ctaHgapT He pacnpoCTPaHsIeTCsl Ha orpaHu-HeHns cpoka cnyxbbl, 0bycrnoBneHHble Moparb-
HbIM CTapeHUeMm Unn ApyruMn He n3MepseMbivMy YUCTIEHHO UMM HEMPOrHO3UPYyEeMbIMU MpoLeccamMu.

2 HopmaTuBHbIe CCbINKKU

B HacToswem cTaHgapTe UCMOofk30BaHsEl HOPMaTUBHbBIE CCbINIKM Ha CriefytoLne MeXrocygapCTBEeHHbIe
CTaHagparTbl:

FOCT 33199.1-2014 3paHunsi M HegBwxMMOe umyllecTBo. [naHvpoBaHue cpoka cnyxbbl. Yactb 1.
OCHOBHbIE NPUHLAIMbI

FOCT ISO 15686-7-2015 3gaHusi 1 HeABMKMMOE UMYLLLECTBO. naHnpoBaHme cpoka crnyxobl. YacTb 7.
OLueHKa TEXHUYECKOTO COCTOSIHUS CYLLLECTBYIOLLMX 34aHUI Mo pe3yrbTataM obcrneaoBaHus.

HpUMeanue —_— |_|pVI Nonb3oBaHUM HaCToALLMM CTaHOapTOM u,enecoo6pa3Ho npoBEPUTb ,D,eﬁCTBI/Ie CCbINO4YHbIX

CTaHOapToB B MHAPOPMALIMOHHONM cucTeMe 06LLLEro Nonb3oBaHnst — Ha oduumansHoMm cante denepanbHOro areHT-

CTB& 10 TEXHUHECKOMY PEryIMPOBaHNI0 1 METPOSIOTMN B ceTu HTEPHET unmn no exerogHomy MHGopMaLMoHHOMY

ykasatento «HauuoHanbHble CTaHgapTbl», KOTOPbIA OMyOrvMKoBaH MO COCTOSIHMIO Ha 1 siHBapsi TeKyllero roaa,

1 NO BbINyCKaM €XeMeCsa4HOro MHPOPMaLMOHHOrO yka3aTens «HaunoHanbHble cTaH4apThi» 3a TEKYLWMIA rog,.

Ecnu ccbinoyHbll cTaHaapT 3aMeHeH (M3MeHeH), TO NpuW NOSb30BaHMM HACTOSALLMM CTaH4APTOM CrnefyeT pyKOBOA-

CTEOBATLCA 3aMEHSILLMM (M3MEHEHHbLIM) cTaHAapToM. Ecnu cebinoyHblil cTaHaapT oTMeHeH 6e3 3aMeHbl, TO Mono-

XEHWe, B KOTOPOM [aHa CCbifika Ha Hero, NPMMEHsIeTCsl B 4acTu, He 3aTparvMBaroLLel 3Ty CCbIIKY.

3 TepMwuHBI, onpeaeneHnsa N cokpaleHns

3.1 TepmuHbI M onpeneneHus

B HacTosilem cTtaHgapTe NPUMEHSIOT TEPMUHbI, ycTaHoBneHHble B TOCT 33199.1, [16], a Takke cne-
aytoLme TEPMUHbI C COOTBETCTBYHOLLMMU ONPeaeneHUsMN:

3.1.1 Bo3genctBue (agent): Jlioboe siBNeHve, okasbiBatlolLee oTpuuaTeNlbHOE BMSIHAE Ha 3KCnnyaTa-
LIMOHHbIE KA4YeCTBa M SKCNSyaTaLMOHHbIE XapaKTEPUCTUKN 34aHUS.

I'lpumeanue — B kayecTBe WCTOYHMKOB BO3L4ENCTBUSA MOryT paccmaTpuBaTbCd, Hanpumep, 4Yenoeek, BoAa,
Harpyska, Tensno.

W3panve oduumanbHoe 1
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3.1.2 pedpexT (defect): Nltoboe OTKNOHEHNE OT YCTAHOBIIEHHBLIX TPEOOBAHWI K MCMOSTHEHMIO, COCTOSHMIO
3[j@HNS1 UMK ero 3N1EMEHTOB.

3.1.3 pnuTtenbHoe Bo3geuncTBue (long-term exposure): Bo3gencTBue, KOTOpoe MOXET BNMSATb HA CO-
CTOSIHME 3NIEMEHTA B KOHKPETHbIX YCIMOBUSIX SKCMyaTauum, NpogorikMTENbHOCTb KOTOPOro COOTBETCTBYET
NPOrHO3NpPyeMoMy CPOKY CIy>Obl.

3.1.4 poza (dose, agent dose): [Npon3BefeHne cpeaHen MHTEHCUBHOCTY BO3AENCTBUS 3a paccmaTpuBa-
eMblIi nepuog BpeMeHn 1 NPOAOMKUTENBHOCTU 3TOro Neproaa.

3.1.5 nsHoc (degradation): MNMpouecc yxyaLweHnsa ogHOro UM HECKOSbKUX CBONCTB 3fieMEHTa B pe3yrb-
TaTe BAMSHWUS BO34encTenn [2].

HpUMeanue —_— CBOI?ICTBa, Ha KOTOpble MOXeT BINMUATb BO3,D,el;ICTBIAe, BK1IOHAKT, HanpumMep, q)msmqecme, MexaHun-

YeCKne Unn anekTpu4eckne Xxapaktepnuctnukm aneMeHToBs, MmatepmanoB.

3.1.6 nnaukaTop m3Hoca (degradation indicator): YpoBeHb Oe(hekTHOCTU M3Lenusl, U3MEHSIOLENCS
B npoLecce aKcniyaTaumm, Korga akcniyartalmMoHHas XxapakTepucTuka nepecrtaeT yooBNETBOPATE YCTaHOB-
TNEeHHbIM TpeboBaHUAM.

npUMeanue — Ecnun SKCI'IJ'IyaTaLlMOHHOVI XapaKTepI/ICTMKOVI SABMSAETCS BHELUHUN 6J'IeCK, TO MNPU3HaKoM U3HOCa cny-

XUT nortepa Onecka. Ecnn 3KcnnyaTauMoHHON XapaKTepucTUKoN ABMsieTcs Macca (MJ'IM TOJ'ILLlVIHa), TO COOTBETCT-
BYHOLWUM NHOUKATOPOM M3HOCA CNYXUT NOTEPA MaccChbl.

3.1.7 uHTeHcMBHOCTbL Bo3pencTBusA (agent intensity): Mepa pacnpocTpaHeHusA Unm ypoBeHb Hanmuns
BO3ENCTBUS.

HpUMeanue — B HacTtodwem ctaHgaptTe TepMUH «UHTEeHCUBHOCTE BO3,D,el7ICTBVIF|» Xapaktepusyet ntoboe konu-

YeCTBEHHOEe npogasneHune BOS,D,eVICTBMFI, KOTOpOEe yaoBneTBopAaeT TpeﬁOBaHI/IHM, npenobaBndaemMbiM K Mepe ero pac-

NpOCTpaHeHud, T. e. He TOJIbKO, HanpumMmep, K yJ'IpraCt)I/IOJ'IeTOBOMy U3NYyYeHU, NHTEHCUBHOCTN O0XO4 U T. M.,

HO TaKXe K OTHOCUTENbHOWN BNaXHOCTU, KOHUEHTpauun SOQ, CKOPOCTU 3aMep3aHnA — OTTanBaHnA, MeXxaHN4eCKoMy

OaBfleHNo N T. O.

3.1.8 ncnbiTaHua Ha cTtapeHue (ageing exposure): MNpoLiegypa, NPy KOTOPOW 3NEeMEHT 34aHus NoaBeEp-
raeTcs BO34ENCTBUIO, BbI3bIBAOLLEMY W3HOC, MPOBOLMMAsi C Lefb0 MPOrHO3MPOBaHUSI CpoKa CryxObl nnm
C Lienblo CPaBHEHNWS AKCTITyaTaUMOHHbBIX XapaKTePUCTLK dfIEMEHTa.

3.1.9 kpaTkoBpeMeHHOe Bo3gencTBue (short-term exposure). BosgencTeue, npuBoasiiee K ctape-
HUIO 3NEMEHTA, NPOAOIPKUTENBHOCTb KOTOPOIo CYLLECTBEHHO MEHbLLE NPOrHO3MPYEMOrO CpoKa CIyx0bl.

Hpumeanue —_— ,D,J'Iﬂ nporpamMmmel UccrieaoBaHUAa BIIMAHUA Takoro BOS,EI,GVICTBI/IH nHoraa MUcnonb3yT TEPMUH «UC-

MbITaHWS AN NPOrHO3UPOBaHMS Cpoka crnyx6bi». MenblTaHusa Ans NporHo3MpoBaHUA cpoka Crnyx6bl NpeacTaBnsoT

coboin KOMBMHALMIO CreuuansHoro KpaTkoBPEMEHHOrO BO3AEMCTBUA UM MpoLledypbl OLEHKM SKCMyaTaLMOHHbIX

CBOWICTB.

3.1.10 kpuTnyeckoe cBoucTEGO {critical property): CBoicTBO, onpeaenstollee CnocobHOCTbL 34aHus
WINK 3nemMeHTa 34aHnNs BeINOMNHATE 3a4aHHble OYHKLNN.

3.1.11 mexaHun3m {mechanism): [pouecc, BbI3bIBAKOLLMIA CO BpPEMEHEM M3MEHEHNE COCTaBa UM MUKPO-
CTPYKTYpbl 91eMEHTa UMK MaTepuarna, KoTopoe MOXET NPUBECTU K U3HOCY 3ieMeHTa.

3.1.12 moaepHusauma (refurbishment): MameHeHune n yny4ieHme akcnnyaTauMOHHbIX NOKasaTenemn cy-
LLECTBYOLUMX 30AHUIA, UX HacTen UM 9NEMEHTOB, a Takke 06beMHO-NNaHMPOBOYHBLIX XapaKTEPUCTUK Ans
npuBeaeHns Mx K YPOBHIO COBPEMEHHbIX TpeOoBaHU.

3.1.13 obcnepoeaHue 3aaHum (inspection of buildings, feedback from practice): OueHka TexHU4eckoro
COCTOSIHUSI UMY BO3MOXXHOTO CpOKa CryXObl CyLLIECTBYHOLLMX 3AaHUA, SNIEMEHTOB 34aHNN.

3.1.14 okpyxawowas cpeaa (environment): ECTECTBEHHbIE UMM UCKYCCTBEHHbIE BHYTPEHHWE UMW BHELLHWE
YCMOBUS, KOTOPbIE MOTYT OKa3blBaTb BIUSIHWE Ha AKCMNyaTauMOHHbIE XapaKTepPUCTUKM 30aHWUI N UX ANEMEHTOB.

3.1.15 onpepensirowee Kputuyeckoe cBOoUCTBO (terminal critical property): Kputuueckoe csoincteo
B onpeaeneHHom Habope KpUTUYEeCKNX CBOWCTB AMs 30aHWs UM ero 4acTu, KOTopoe nepBbiM BO BPEMEHU
nepectaeT YAOBNETBOPSTb COOTBETCTBYIOLLMM IKCMyaTaunoHHbIM TpeboBaHNSM B KOHKPETHbLIX YCMOBUSIX
akcnnyaraumn.

3.1.16 npo6a (sample): CtaHaapTHbIN UCTbITEIBAEMbIN OOpasel, MaTepuana, anemMeHTa.

3.1.17 nporHo3npoBaHue cpoka cnyx6bl (service life prediction; SLP): O6wasa meTogonorusi, no3eo-
NAILWAA NPorHo3MpoBaTh pacnpeaeneHme cpoka Cryx0Obl 34aHWA UNW ero 3NeMeHTOB MpU JKCnsyaTaumm
B YCINOBWAX KOHKPETHOW OKpYy>KatoLLen cpeabl.

3.1.18 nporHo3upyeMbin cpok cnyx6bl (predicted service life; PSL): Cpok cnyx6bl, NporHo3vpyemeii
Ha OCHOBE 3KCMfyaTauWOHHbLIX MoKasaTenewn, 3aperncTpMpoBaHHbIX 3a onpedeneHHbI nepuos BpemMeHu
B COOTBETCTBUM C NpoLeaypoun, ON1MCaHHOW B HACTOsLLEM CTaHaapTe.

2
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lpumeyaHue — Hanpumep, ¢ UCNonb3oBaHMEM MoAENel OLEeHKM cpoka cnyx0bl v No pesynbTaTtam UCMbITaHUIA
Ha cTapeHue.

3.1.19 pacnpepeneHne nporHo3MpyemMoro cpoka cnyxo6bl (predicted service life distribution): dyHk-
Luus pacnpegeneHmst BEpOSTHOCTU Aslsi MPOrHO3MPYEMOro Cpoka Cry»6bl.

3.1.20 pemoHT (repair): BocctaHoBneHne TpebyemMoro TeEXHU4ECKOro COCTOSIHUS 34aHMS MW ero YacTu
nyTem ycTpaHeHus AeeKTOB Unn 3amMmeHbl U3HOLLEHHbBIX MU Pa3pyLUEHHbLIX 3NIEMEHTOB.

3.1.21 pecTtaBpaums (restoration): CoBOKynHOCTb paboT 1 MEPONPUATUIA MO BOCCTAHOBIIEHMIO YTPAYEH-
HOro apXMTEKTYPHOIO 1 MCTOPUYECKOro 06nunka 3faHuin.

3.1.22 cTapeHume (ageing): N3HOC, BbI3BaHHbIM ANUTENBHLIMU 3KCMyaTaLMOHHLIMU BO3ENCTBUAMM.

3.1.23 TexHn4yeckoe obcnyxuBaHue (maintenance): CoOBOKYNHOCTb TEXHUYECKUX U OPraHn3aLNoOHHbIX
MepOonpuaTMIA NO NOAAEPXKAHUID TEXHUYECKOrO COCTOSIHWS 34aHWUsi U ero 951EMeHTOB Ha TpebyemoM dyHK-
LMOHaSIbHOM YPOBHE.

3.1.24 yckopeHHOe KpaTkoBpeMeHHoe Bo3geuctBue (accelerated short-term exposure): KpaTko-
BPEMEHHOE BO34ENCTBME, NHTEHCUBHOCTb KOTOPOrO MpeBbillaeT MHTEHCUBHOCTb BO3AENCTBMSA MPU 3KC-
nnyatauuu 3gaHus.

3.1.25 ycnoBusa akcnnyataumm (in-use condition): Jltobble 06cTOATENLCTBA, KOTOPLIE MOTYT Bbi3BaTb
OTKMOHEHWNS SKCMIyaTauMOHHbIX NoKa3aTenemn 3gaHus Unm ero anemMeHTa oT 3Ha4eHUA, yeTaHOBMNEHHbIX AN
YCIOBUIA HOPMarbHOW aKcnnyaTauuu.

lpumeyvaHue — Cwm. [31].

3.1.26 dakTop yckopeHHoro Bo3aenctTeus (time acceleration factor): 3HaueHue nnu yHKUUS, UCNOMb-
3yemble And ob6paboTkM pesynbTaToB, MOMYYEHHbIX MPU UCMbITAHUAX B YCNOBUAX YCKOPEHHOro KpaTkoBpe-
MEHHOTO BO3[eNCTBUS, B MPOrHO3MPYEMbI CPOK CryObl U B onpederieHune NporHo3npyemoro cpoka Cryxobl.

3.1.27 dyHKumMA «po3a — peakuma» (dose-response function): dyHkLMOHaNBLHAA 3aBUCUMOCTb MeXAY
00301 BO3AENCTBMS, Bbi3blBAOLLEro U3HOC, U MHANKATOPOM M3HOCA.

3.1.28 akcnnyaTauMoHHas xapaKTepucTuka, SKCTJlyaTauMoHHbIN nokasartenb (performance chara-
cteristic): Pusnyeckas BenmumnHa, ABMAOLLAACH MEPON KPUTUYECKOrO CBOMCTBA.

HpUMewaHue — 3KCI‘IJ‘IyaTaL|,I/10HHa$I XapakKTepucTuka MOXeT coBnagatb C KPUTUHECKUM CBOI7ICTBOM, HanpumMmep,

AnAa nokasartensd BHewHero 6necka. C }Zl,pyFOI7I CTOPOHEI, €Cnun, HanpuMmep, KpUTM4eCKnm CBOWCTBOM SIBMSIETCA npoy-

HOCTb, TO TOJNWMWHA UKW MaccCa B OMnpefelieHHbIX cny4vaax MoryTt ObiTb UCMONb30BaHbl B KayecTBe aKcnnyarta-

LIMOHHOM XapaKkTepUCTUkn.

3.1.29 akcnnyaTauMoHHble TpeboBaHua (performance requirement): MUHUManNbHBIA AOMYCTUMBIA Ypo-
BEHb KPUTUYECKNX CBOWCTB, 9KCMyaTalMOHHbIX NMokasaTenen.

3.1.30 anemeHT (component): U3genuve, N3rotoBneHHoe B BUAE OTAENBHOW eAMHULbI 1 NpeaHa3Ha4eH-
HOE 4115 BbINOSTHEHUS onpeaeneHHon yHkumm [16].

3.2 CokpalueHusi

ESLC — oueHnBaeMeblin CpoK CnyObl 31eMeHTa;

FMEA — aHanu3 xapakTepa v NocneacTBUN HAKOMIIEHUS NOBPEXAEHWIA;
PSLDC — pacnpegeneHve nporHo3npyemoro cpoka cryxbbl anemMeHTa;
PSLC  — nporHoanpyeMblit Cpok Crybbl aneMeHTa;

RSLC — 3TanoHHbIN CPoK CryXbbl areMeHTa;

SLP — NPOrHO3MpPOBaHME CPOKa CryXObl.

4 O6was meToaoNorMs NPOrHO3NPOBaHUSA CPOKa CNyXXObl 34aHMA U UX 3JIEMEHTOB

4.1 KpaTtkoe onucaHue npoueaypbl NPOrHO3UPOBaHUSA CPOKa CIyXObl

OnucbiBaemas METOA0NOMNSE HOCUT OBLLMIA XapakTep U NPU HANMYUU KOHKPEeTHOro unun noboro Heobxo-
OUMOro Habopa 3aKcnnyaTauuMoHHbIX TpeboBaHMIN NpegHasHayeHa Ons ynpolweHus npoueaypbl SLP ans
ANEMEHTOB 34aHuin Noboro Tvna, aKCyaTUpyeMbiX B KOHKPETHBLIX YCIIOBUAX UMW B MHTEpBarne pasnmnyHbIX
YCrOBUI 3KcnyaTtaumm.

lpumeyaHue — Ha npaktuke npoueaypa SLP 0obbl4HO orpaHuyMBaeTCa HECKOMNbKMMU TUMamm yCroBuin akcnnyaTa-

unmn (STaJ'IOHHbIMVI) nnn ogHMM TUNOM YCNoBUA 3IKCnnyaTauuu, OAna KOTOpbIX NPOBOAUTCA aHann3 4yBCTBUTEINb-
HOCTW K N3BMEHEHUI0 MHTEHCUBHOCTU BO34ENCTBUI, Bbi3blBAOLLIMX M3HOC.
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TepMunH «NPOrHO3MpoBaHUE» NMpu n3yyveHnn npouenypbl SLP oTHOCUTCS K OQ4HOMY M3 criefylomx Yve-
Thlpex MeTOA0B UMK K Nobo X KOMBUHALUK, MPUMEHSIEMBIX MPU OLEHKE CPOKa CIy»Obl:

— YCKOPEHMIO BO BPEMEHM (NPYMEHEHNE YCKOPEHHOTO KpaTKOBPEMEHHOTO BO3AENCTBUS);

— VHTEPNONAUMM/3KCTPaNONSILMA C UCMONb30BaHNEM €AUHbBIX AAHHBIX 41151 OLEHKN aHANOMMYHbIX 311EMEHTOB;

— WHTEPNONALMW/3KCTPaNonNsLmMm ¢ NCNONb30BaAHWEM €4MHbIX AaHHbIX 115 OLEHKN aHanorM4YHbIX ycno-
BWUIA SKCMnyaTauum;

— 3KCTPanonsauuy Bo BpEMEHHON LKane (Npu KpaTKOBPEMEHHOM JKCMNyaTalMOHHOM BO34ENCTBUN).

OnncaHHBbIN CUCTEMHbIA NOAXOA, UM CUCTEMHAsi METOZONOMMS Npy BbINONHEHUW npoueaypbl SLP aris
3NEMEHTOB 34aHus BKMOYaeT B cebsi nonck Tpebyemon nHdopmMaunm, Beibop unv paspaboTky cpeacTs noj-
rOTOBKM UCMbITAHUA (NporpamMM BO3OENCTBUSI U1 METOA0B OLEHKM), MPOBEAEHNE UCMbITAHUIN, UHTEpPpeTaL1o
JaHHbIX 1 npeacTasnenve pesynbtatoB. OcHOBHbIE 3Tankbl npouecca SLP npeacrtaeneHbl Ha pucyHke 1. Uc-
nonb3yemMasi MeTogosormst npegnonaraeT UTepaumoHHbIA NOAX0A K UCCReA0BaHUIO UK NPOLEccy NpUHATUS
peLleHnin. ATO NO3BOMSET HA OCHOBE yBenuuMBaroLLlerocss obbema MHpopmaumm coenare NPOrHo3upoBaHne
©onee TOYHbIM, YTO NMOKa3aHO B CXxeMe Ha pucyHke 1. Kak npaBumo, oTCyTCTBYET HEOOXOLMMOCTb BLIMOSHE-
HWUSI BCEX 3TamnoB, Tak, HaNnpumep, npoueaypa npeaBapuTernbHbIX UCTIbITaHUIA YaCcTO MOXKET ObITh UCKITOYEeHa
WIN COKpaLLeHa B CBA3W C YXXe MMetoLencs nHdopmMaumen o CBOMCTBaxX uccneayemoro snemeHTta. Hecmor-
ps Ha TO, YTO NOALUMKILI MEXAY OTAENbHBIMU 3TanaMmm LUuKna He nokadaHbl Ha pUCYHKE 1, OHM MOryT okasaTbCs
HeobxoammbIMKn. Kak npaBuno, cpok crnyx0Obl NPy KOHKPETHOM Habope aKkcrnyaTaumoHHLIX TpeboBaHU He Npo-
rHO3VpyeTCs B BUAe eanHcTBeHHOro 3HadeHnsa PSLC. O6bibHo BMecTo Hero onpegenserca PSLDC.

PSLDC onucbiBaeTcsl Kak MMHMMYM LBYMS MapameTpamu, a UMEHHO OXMAaeMbIM (CpegHuM) 3Hadve-
HWEM U cpedHeKBadpaTUYHbLIM OTKMOHEeHUEM. [Mpu BbICOKMX 3aTpartax Ha huHaHCUpOBaHWE UCMbITaHWA Oo-
nyckaeTcsi onpeaeneHne Tonbko 3HavyeHnss PSLC.

Bbl6op koHkpeTHOro 3HayeHnss RSLC 13 ycTaHOBNEHHOIO pacripenenscHs 3aBUCcUT OT OXMAAEMOro 3a-
naca nNpPoOYHOCTW anemMeHTa. [ns 3aMeHseMbIX HEHECYLLMX SMEMEHTOR KOHCTPYKUUM B BGOMbLUMHCTBE CIy-
YaeB oxuaaemoe (cpegHee) 3HaveHue pacnpegeneHnsa PSLC moxeT ObiTb ncnonb3oBaHo kak RSLC. Mpu
9TOM A8 NNAHUPOBAHUS TEXHUYECKOTO OOCMYKUBEHWA TaKoro aremMeHTa, CBSI3aHHOMO Mo CPOoKaM 3aMeHbI
C ApYrMMY 3aMEHSIEMbIMU 3rieMeHTaMy UnNu ¢ OPYrviMy YCcrnoBusIMU, MOXKET noTpeboBaTbcst 6onee KoHcep-
BaTMBHbLIN BbI6Op. N5 HE3aMeHSIEMbIX U/MMK HECYLLMX SNEMEHTOB KOHCTPYKUMMK, ANS KOTOpbIX TpebyeTtcs
onpefeneHHbli rapaHTUPOBaHHbIA 3anac MpoYHOCTM, MHOrAa Heobxoamm Gonee KOHCepPBaTUBHbLIA MOLAXOA
B BbIOOpE 3TanoHHOro cpoka cnyxObl ariemeHTa. [na Takux cryvyaeB 3anac NpoYHOCTU, Kak NpaBumo, NPsiMo
WINN KOCBEHHO pernaMeHTUpyeTcsl cTaHgapTaMy M HOpMaMu MPOEKTUPOBaHUS, NPUMEHMMbIMU K TakoMy
3MNeMEHTY.

Cwm. Tarke A.1.1 (npunoxenue A).

4.2 B3saunmocBasb ¢ [OCT 33199.1 n 1SO 15686-8

B HacTosilweM cTaHpapTe npuBeaeHsl cebinkv Ha FTOCT 33199.1 u [31], 4na Ha3HavyeHWUs CpeacTs onpe-
aenenns RSLC ¢ mMakcumaribHOW TOYHOCTbIO UMM B KAYECTBE anbTepHaTnBbl — CnocoboB npsMoro onpe-
JeneHunsa nporHosmpyemoro cpoka cnyx6bl. RSLC TpebyeTtcs B Tom cnyyae, korga ESLC gnsa cywectsyto-
LLLero 1 NpoeKkT/IpyeMoro 06bekTa ¢ KOHKPETHOM KOHCTPYKLUMEN COCTaBNSALMNX ero 3/IEMEHTOB MaHupyeTcs
OLEeHMBaTb B CUOOTBETCTEMM C MeToaoM dpakTopoB, onucaHHbiM B [31]. Takum obpasom, 3HauveHne RSLC
MOXHO ofpeaenuts, 3Haa pacnpegeneHne PSLDC B cOOTBETCTBUM C HACTOSLLMM CTaHAapToM. YCRoBue,
npu KOTOpoM Obino onpegeneHo 3HaveHne PSLDC, cTaHOBWTCA B AarnbHEWLEM 3TanOHHbIM, €ro CpaBHU-
BAKT C KOHKPETHbIM YCIoBMEM, Npeobnagarolimm Ans CYLLECTBYIOLLEro UM NPOEKTMPYEMOro 34aHus, C Le-
b0 YKCMNEHHON OLIEHKN BIUSIHUSI Pa3nnyHbiX hakTopoB, UCNOMb3yeMbIX B MeTode (hakTopoB.

Ecnu uccnepgosanug, npoaHanuanpoBaHHble Ana SLP n nonyyeHnsa 3HavyeHns RSLC ans KOHKpeTHOro
06beKTa NPoeKTUPOBaHKS, ObINM BbINOMHEHbI NMPU Pa3NMYHbIX YCIOBUSIX 3KCNyaTaunm Apyrux o6beKToB, TO
3Ha4eHne PSLDC, nonyyeHHoe anst Hanbonee 6rm3knx ycrioBui, MoXXeT ObITb MCMOMNb30BaHO Arsi AaHHOW Lie-
nmn. SLP, BbINOMHEHHOE NMPU Pa3nMYHbIX YCIOBUSAX, TakKe SBMNSIETCA CPEACTBOM AN OLEHKW BIUSHUS pasnnd-
HbIX (DaKTOPOB, MCMOSb3yeMbIX B MeToAe (PaKTopoB, OCOOEHHO (DaKTOPOB, YYUTHIBAKOLLMX Pasnuyms Mexay
KOHKPETHbIMW 1 3TaroHHBbIMU YCIOBMSAMM 3KCNyaTaumn. B gaHHoW npouedype gonyckaeTcsl NpUMeHsTb MeTo-
bl MHTEPNONSAUMM/AKCTPaNonALmnu.
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OnpeaenexHune
TpeboBaHus1 Nonb3oBaTessi, 0CO6EHHOCTW KOHCTPYKLMK, cpeabl
1 YCINOBWIA 3KCNNyaTaumMmn 30aHusi, TUN U AManasoH BO3OencTBui,
3KCNMyaTauMoHHble TpeGoBaHNs, XapaKTEPUCTUKN MaTeprarnos

MoaroroBka

MaeHTndmkaums BO3AENCTBUI, Bbi3bIBAOLLMX U3HOC,
MX MEXaHU3Mbl U XapaKTep BIUSIHUS, BLIGOP 3KCMyaTaLMOHHbIX
XapaKTepucTUK 1 METOAOB aHanunsa, MHhopmMauusi, nonyYyeHHas
13 ApYrnx nccnegoBaHum

JkcnnyataumoHHoe
(He yckopeHHoe)
BO3encTBme

YckopeHHoe

MpenBapuTenbHble UCMbITAHUA
OueHka pe3ynsTaToB BO3OEVCTBUIA U HArpy3okK, a Tarcke
NpaBUMbHOCTY BbIOOpa XapakTePUCTUK 1 METOAOB € MOMOLLEH
KPaTKOBPEMEHHbIX UCTbITAHWUI

BospgencTBua u aHanus

BO3AeNncTene

Peakuuns Ha o3y

Knaccbl peakuum
(MHAamkaTop usHoca)

Knaccbl «go3a-okpy>keHue»

KpaTkoBpemeHHoe [nutensHoe HatypanbHbie
BO3fencTene BO3geicTBUNe ucnbiTaHus
AHanorn4HbIn O6cnenoBaHve
Xapakrep 3aaHUN
n3Hoca?
OkcnepumeHTanbHble
3paHus
AHanus/wHtepnpetaums
3meHeHme akcnnyaTaunoHHbIX
XapaKTepUCTUK C TeHEHUEM KcnnyaraunoHHble
BPEMEHN unmn PyHKUMK BO3AencTeuns

«ao3a-peakuna» npu onpegeneHmmn
mogenen NMPOrHo3mpoBaHuAa

MporHo3upoBaHue cpoKa CryXobl

PeueH3usa

PMcyHOK 1 — CuctemHasn mMeToAoJs1orMAa NPorHo3npoBaHusa
cpoka cnyx6bl 3f1eMeHTOB 34aHUN

5 O6wue npaBuna npoBeAeHUs UccnefOBaHMA NPU MNPOrHO3MPOBaAHUM CpokKa

cnyx6bl

5.1 O6nacTb NPOrHO3MpPOBaHUsA cpoka cryx6bl U onpeAeneHne 3agavm UccrnefoBaHUit

5.1.1 O6wme nonoxeHus

Heobxoammo onpenenutb 3agavy, TPebyoLLy0 pacCMOTPEHMs, U YCTaHOBUTEL 061acTb MCCrnesoBaHus

C BblABI1IEH/EM U COCTaBJ1eHNEM NnepeyHd CyLleCTBEeHHbIX aHHbIX, KacalolwmMxca OoJITrToBEe4YHOCTU paccMaTpu-
BaeMoro arnemMeHTa.

lMpumeyaHue — YKasaHHble BbllLe acnekTbl MOryT ObiTb pasnMyHbIMM B 3aBUCMMOCTM OT uenein u 3agady SLP,
a TaKkke OT YPOBHS BrageHuns nHdopmaumen ob ny4aemMom anemeHTe.
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BosmMoxHbI ABa B1aa uccnegoBaHui, onpegensiowme nx auanasoH u oobem:

a) KOHKPeTHOe 1ccrefoBaHue: npeaHasHavYeHo Arst UCCrefoBaHus BIMSIHUST KOHKPETHbBIX YCIOBUIA 9KC-
niayartaumm 3remMeHTa, UCMbITAHHOIO Ha BO3MOXHble Ha JAHHOM OObEKTe BO3OEWCTBUS C YY4ETOM KOHKPET-
HOro Habopa 3KCnnyaTauMoHHbIX TPeOOBaHWM, YCTaHOBMNEHHbIX 3akasynkoMm. Liens — onpegenuts PSLDC
(vnn PSLC), a Ttakke u4yBctBuTEnbHOCTL PSLDC (Mnn PSLC) Kk ymMepeHHOMY OTKMOHEHWU OT YycTa-
HOBIEHHbIX LOMNYLLEHWNN;

0) obLee 1MccnegoBaHve: OXBaTbIBAET LUMPOKYD 00NacTb NPUMEHEHMS AIEMEHTA Ha Pa3fNYHbIX 00bEeK-
Tax, UCMbITAHHOTO MPU LUMPOKMX WM OPUEHTMPOBOYHO 3adaHHbIX B Habope Tpebyembix aKChnyaTauMOHHbIX
XapaKkTepuUCTVK 1N AuManas3oHe BO3AencTBuii. Llenb — onpegennTb 3aBUCMMOCTb 3KCMIyaTaLMOHHbIX XapakTe-
PUCTUK OT BPEMEHU N YCTAHOBUTb 3TANOHHBIA CPOK Cry>Obl AN Bcen obnactu npuMeHeHus. VccricaosaHus
BbIMOSHATCS NPOM3BOAUTENAMM U3LENUA U MaTepranos (No Mx 3akasy) ANA COCTaBreHuss NogpobHLIX cne-
umnduKaLmnii, MHCTPYKLMIA MO MPUMEHEHUIO, YCTAHOBINEHNS rAapaHTUHBIX 06A3aTeNbLCTB.

5.1.2 Cneuudunka KOHKpETHOro UccrnenoBaHus

5.1.2.1 dakTopbl OKpyXKaoLen cpeabl, BAUSAIOLWME HA CPOK CNYX6bI

BbInonHsas NporHo3vpoBaHWe cpoka CryxObl M3OenuMin Unm 3nNemMeHToB, HeobXoAUMo UAeHTUUUN-
poBaTb KOHKPETHbIN unun obwmin Habop aKcnnyaTaumoHHbIX YCNOBUMA AN AOKYMEHTYPOBaHUS KOHKPETHOrO
nccnegoBaHus. MNporHo3 JOMKEH YYNTbIBaTb KOHKPETHYH obnacTb NPUMEHEHUs1 SrieMeHTa BMecTe ¢ npea-
nonaraemMbIMn MOCNEACTBMSIMU U3HOCA, CBA3AHHBLIMU C OCOOEHHOCTSIMM €ro KOHCTPYKUUWU, a Takke COoaep-
aTb OMMCaHME OKPYXXatoLWen cpeabl Ha pacCMaTpMBaEMOM y4aCTKe IKCMfyaTauum 3gaHus, BKoYyasa ctatu-
Yeckne M AMHamu4veckue Harpysku. [py HeoOGXOOMMOCTU YUYUTBLIBAIOT TaKKe EIUSHUE YCIOBUIN, CBA3@HHbIX
C HanuymMem KOHKPETHOro KonvyecTBa Ntofder BHYTPU 34aHuA (Takux Kak MHTEHCUBHOCTb BOLSHOro napa,
Tenna unv abpasmMBHOro BO3AENCTBUS) U NPUHLUMUMNOB 3KCMnyaTalmn 34aHus (Hanpumep, ykasaTtb, SBNsAeTcs
NN TeNNoBasn MHEPLUNS BbICOKOW U HN3KOW).

5.1.2.2 KonuuecTBeHHOe NpeacTaBrieHre Habopa IKCIyaTauMOHHBIX TpeGoBaHUM

HeobxoamMmMo onpeaenuTb NepeyeHb SKCMyaTalMOHHbLIX XapakTEPUCTUK U YCTAHOBUTb MX KONMYECTBEH-
Hble 3Ha4YeHns B YacTu TpeboBaHWI K HUM B COOTBETCTBUIA C YCTAHOBINEHHBIMU KPUTUYECKMMU CBONCTBaAMM.

lMpumeyaHue — [aHHyto Npoueaypy MOXHO OCYILECTEUTL, HAaNpUMep, B BUAe aHanusa xapakrepa v nocrneacTsuil

oTkasoB (FMEA). Cwm. 5.6.

Habop akcnnyaTaumoHHbIX TpeboBaHMiA AoMKeH COOTBETCTBOBaThL 5.1.2.1.

5.1.3 Cneuundhuka obliero nccnegoBaHusi

5.1.3.1 ®akTopbl TUNOB OKpPY:Kakollel cpefk!, BNUsOLWMNE HA CPOK CINYXGbI

Heobxoammo gaTtb noapobHoe onpeaeneHne BCeX TUMOB OKPY»KatoLLen cpeabl, B KOTOPOW npeanonara-
eTCa SKCnnyaTupoBaTb WCCRedyeMblid 3NEeMEHT, a Takke onpeaenutb obnacTb UccrnefoBaHus, BKIHOYas
CTaTU4eCKoe U AMHAMNYECKOE HarpyKeHue.

PasznnyHble TUNel OKpyxaroLen cpefbl MoryT ObiTb CrpynnUpPOBaHbl B BUAE OTAENbHbIX KNAaCcCoB, B KaX-
OOM 13 KOTOpbIX ByAyT NpencTaBneHbl onpeaeneHHble Anana3oHbl MUHTEHCMBHOCTM BO3LENCTBUIA.

CnenyeT y4uTbiBaTb OCODEHHOCTM 3adhpeKkTa couveTaHusi pasnUyHbIX BO3OEWCTBUA B 3aBUCUMOCTU
OT pacnosioXeHns anemMeHTa, Tak Kak OH MOXET OKa3blBaTb 3HAYMTENbHOE BMSIHUE HA YCMOBWS 3KChnyaTa-
MM 1 BO3MOXHEIE HEMPONopLUNoHarnbHble HeraTMBHbIE MOCNEACTBUS OT COBMECTHOIO BO3AENCTBMS haKTo-
poB, Bbi3biBaroWwux rsHoc. Cm. 5.2.3.

lMpumeyaHue — BaskHbIM 9KCMNyaTaUMOHHLIM MOMEHTOM, CBSA3aHHLIM C M3HOCOM MaTepuaros, ABMAETCS MUKPO-

OKpyXeHue, T. e. NpeobnagaroLime ycroBusi OKpyKatoLen cpeabl B Croe, rpaHuyallem ¢ NoBepXHOCTbI0 Unu pac-

MONOXEHHOM Ha Hel (Hampumep, KOHLEHTPaLMsl 3arpsasHSAOLLMX BELLECTB U MPONVBHON O0XKAb), @ Takke BHYTPU

aneMeHTa (Hanpumep, MexaHU4Yeckoe HanpskeHue).

5.1.3.2 KonnuectBeHHoe npeAacTaBrieHMe 3KCNyaTauMOHHbIX TPe6oBaHUM

B nepByo o4vepenb crnenyetT onpenenntb Ha60p SKCryaTaunoHHbIX XapaKTepucTtuk Ha OoCHOBE YyCTa-
HOBJ1€HHbIX KPUTUYECKNX CBOWCTB. 3aTeMm c Lenbio orpaHn4eHnd akcnjyatayMoHHOro nepuoaa ofnTeribHOC-
TbO CpOKa CJ'Iy)K6bI criegyeTt Konn4eCcTtBeHHO onpenenimtb MnHUMarlribHble 3KCniyataunoHHbIe TpeGOBaHMﬂ
Ansa aHann3npyemMoro afneMeHTa.

lpumeyaHue — Habop akcnayaTtauuoHHbIX TPeOOoBaHUA MOXET BKItOYaTb, Hanpumep, LaHHble, OTHOCALWMECS

K MPOYHOCTH, OMTUYECKON Npo3pa4vyHOCTX, aKyCTI/I‘-IeCKOVI n3onaunn, 3CTETUYHOCTU N T. M.

OkcnnyaTaunoHHble TpeboBaHMA JOMKHBI COOTBETCTBOBATL NonoxeHuam 5.1.3.1.



FOCT 33199.2-2014

5.1.4 XapakTepucTuka anemeHTa

AHanmanpyemblil 3NemMeHT Heo6XoaMMO XapaKTepu3oBaTb HACTONbKO NOAPOBHO, HACKOMNbKO 3TO HEOO-
XOOVMO C Y4ETOM €ro KOHCTPYKLUK, DUNYECKUX CBOMCTB M XMMUYECKOrO COCTaBa.

5.1.5 Tpe6GoBaHMA K peLeH3Nn Ha OTHYET MO UCCIefO0BaHUIO OONTOBEYHOCTHU

PeueH3unsa Ha otyeT no SLP npegHasHaveHa ans Toro, 4Tobbl onpeaenvTb, COOTBETCTBYET NN BbINOI-
HeHHas npoueaypa SLP TpeboBaHMsAM HACTOSILLErO cTaHOapTa OTHOCUTEMbHO MEeToAoNorMM U ¢opmbl
npeactaeneHns pesynbtatoB. Mpu nNnaHMpoBaHWM UCCrefoBaHUA HEOOXOAMMO MPUHATL PELUEHNE O TCM,
Kakum obpasom 1 kem ByaeT NoAroToBreHa PeLIEH3NsI Ha OTYET MO UCCNESOBAHMUIO.

PeueHaunio Ha otyeT SLP HeobGxooMMo cocTaBnAaTbk B TOM criyyae, ecnu pesynbtaTtel SLP npegnonara-
eTcsl AOBEeCTU [0 cBefeHusl obLlecTBeHHOCTU. B apyrux cnyyasx, Hanpymep npu pa3paboTke HOBOW Mpo-
OyKUMM Ha NpeanpuaTin, COCTaBreHne peLieH3nn Ha oTtyeT He Tpebyetcs. lMpoueaypa NOArOTOBKU peLeH-
3uKn Ha oTt4eT no SLP onucana B [30].

5.2 MoaroroBKa uccrnenoBaHUN

5.2.1 O6wue nonoxeHus

Mocne onpenenexHna obnactu nccnegoBaHuin cornacHo 5.1 Heob6xoanMo NASHTUULVPOBATL U YTBEP-
OUTb MNepeyeHb BO3LENCTBUI, BbI3bIBAKOLINX M3HOC, BO3MOXHbBIX MEXaHW3MOB W3HOCA, a Takke MeTodoB
MMUTaLMM N YCKOPEHUS U3HOCA B pamKax NporpaMm UCMbITaHUA Ha CTapeHUE.

5.2.2 WUgeHTudmKauusa Bo3genNCcTBMA, BbI3bIBalOWKNX U3HOC, U onpeaenecHne UX MHTEHCUBHOCTHU

OnddepeHumaumss TMNOB M MHTEHCMBHOCTEN npegnonaraembix BO3AEVICTBMNA, BbI3bIBAKOLLMX WU3HOC,
onpegensieTcs ¢ Ncnonb3oBaHneM MHopmauun, ykasanHon B 5.1.2.1 unn 5.1.3.1.

HpUMewaHue —_— MHOF,EI,a CINOXHO OaTb Konun4yecTBeHHOe npejcrtaBlieHue ans SKCI'IJ'IyaTaLlI/IOHHOIZ NHTEHCUBHOCTU

Bronornyecknx BO3gencTBUA U BO3AENCTBUIA, CBA3AHHbIX ¢ pacYeTHbIM YCiioM flogei B 34aHuK, HO, Kak npaBuIio,
MOXHO YCTaHOBUTb XOTS Obl BEPXHIOK rpaHuLly AonycTUMOro Lu1anasoHa.

CnepnyeT paccmMoTpeTb OAMH MMM HECKOMLKO BEPWAHTOB OKpy»KatoLleln cpefpl. VX KonnyecTBo 3aBucuT
OT Avana3oHa obnactu mnccnegoBaHui. [epedeHb COOTBETCTBYIOLMX BO3AEWCTBUN, BbI3bIBAKLLMX U3HOC,
npuBeaeH B Tabnuvue 1.

BosgenctBust knaccmduumMpyoTcs B 3aBUCUMOCTUM OT MX Xxapaktepa (npupogpl). B obwem cnydvae
BHELUHEE NPOUCXOXAEHUE OTHOCUTENbBHO 34aHUS UMEIOT Takne xapakTepHble hakTophbl, Kak atmocdepa nnm
rPyHT. BHyTpeHHee npoucxoxaeHne OTHOCUTENbHO 34aHWs MMEKT Takue (hakTopbl, Kak pacyeTHOe KOmu-
YeCTBO NMOAEN B 30aHNM U NHXeHepHoe obopypoBaHune 3aaHus. MNMpu aTom He oroBopeHHble B [15] dhakTopbl
BHELUHWX BO3AENCTBUN, CBA3AHHbIE C HeYAAa4YHON KOHCTPYKLUMEN 34aHWSA, Takke MOryT ObiTb y4TeHbl, Hanpu-
Mep, 13-3a HanM4Ms HECOBMECT/MOIO coceaHero anemeHTa. Kpome Toro, nHorga cnegyet yyYnTbiBaTb BO3-
MOXHO€E MOSABEHNE NOBPEXOEHWV BHYTPEHHNX 3N1EMEHTOB OT aTMOCHEpPHbIX BO3AENCTBUN.

Tabnuua 1 — Bo3penciena (MCTOYHUKM BO3AEACTBUM), Bbi3biBalOlWwMe U3HOC U OKasbiBawlive BrUSHUE
Ha CpPOK CryX0kI anemMeHTOB 34aHUN

XapakTtep BO34encTeum Bup Bo3pencTeui

MexaHuueckne Harpyska

Ycunus v BblHY>XOEHHbIE UK orpaHu4eHHble gedopmauum
KuHeTundeckasa aHeprus

Bubpaumsa n wym

ONeKTpoMarHMTHble UanyyeHne
OnekTpnyecTso
MarHeTnam

Tennosble KpaiiHne ypoBHM TENNOBLIX BO3AENCTBUIA UNN BbICTPOE N3MEHEHME
TemnepaTtypbl
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OkKoH4aHuMe Tabnuubi 1

XapakTtep BO30encTanm Bwup Bo3pencTeui

XvmMmunyeckne Boaa n pactsoputenu
Okucnsouwime Bo3gencteuns
BoccTtaHaBnuBatoLme BO3OencTBus
KucnoTthl

LLlenoun

Conu

XNMUYeCKM HeNTparnbHble BELLLECTBA

Buonornyeckme PacTteHus n Mm1kpoObl
YKnBOTHbIE

lMpumevyaHue — CBepeHna NpUBEAEHbI B COKpaLleHHOM Buae (cMm. [15], Tabnuua 4). Cum. Takke A.2.1.1 — A.2.1.3
(npunoxexue A).

5.2.3 Bo3aencTBUs, CBA3aHHbIE C PacYeTHLIM KONIMYECTBOM fiofeii B 3AaHUU, BNUsIHWE YCTaHOBNIEHHOTro
o6opynoBaHuUs U ero TexobcnyXuBaHus

HecmoTpsa Ha To, UTO BO3OENCTBUSA, CBA3AHHbIE C PAacyYeTHbIM KOMMYECTBOM Mofei B 34aHUK, 4acTo
He BKJOYAT B MPOrpammbl UCMbITAHWIA Ha CTapeHue, OHWM TPebytoT MccnenoBaHus, ecny Bbino ycTaHoB-
TNIEHO UX KPUTUYECKOE BIINSIHWE HA CPOK Cy»XObl 311eMeHTOR 3aaHus. [laHHble hakTopbl HEOBXOAUMO Y4eCTb
nytem obcnefoBaHus 3gaHus, UM NOCPeACTBOM UCMbITAaHUMA B YCIOBUSX 3KCMNyaTtauuu 34aHus, Unm npu
nomotum obomx metogoe (cM. 5.4.3.3 n 5.4.3.5 cOOTBETCTBEHHO).

Hpumeanue — Bo3MoXHOCTb aKcnnyaTtauun ¢ HapyleHmem HOpM B nporpamme MCMbITaHUI HE paccmMmaTpuBaeTcA.

Kak npaBuno, metoguka ucnbiTaHnii B paMkax nporpaMmmbl UCCMeA0BaHWUS CTapeHns [oMKHa cooTBeT-
CTBOBaTb PEKOMEHAYEMOW B CTaHAapTax npakTuke, ecrin He OroBOPeHO MHoe. OueHKa BIUAHWS OTKITOHEHWUI
OT MpaBWUil MOHTaXa W TexoOCnyXuBaHUsi MOXET ObiTe BKMOYEHa B MNiaH MpPOBOAMMBIX MCCIEefoBaHWUNA.
He cnenyeT npeyBenuumBaTtb 3Ha4YeHUE npouesypbl NiaHUPYeMoro TexobcnyXmBaHusl SNIEMEHTOB 34aHus,
Tak Kak 3TO MOXeT NMPUBECTU K OLLUMOOYHBIM 3HaYeHnam PSLC, oTnmyaolmMmes oT 3Ha4YeHun Ansl peanbHoro
pexuma aKcnryaTauum B YCIOBUAX KOHKPETHOTo o6bekTa.

5.2.4 NpeHTUDUKaLUA BO3MOXHEIX MEXaHU3MOB U3HOCA

HeobxoamMmo onpeaennTb Bce BO3MOXHbIE MEXaHWM3Mbl M3HOCa, NOCPEACTBOM KOTOPbIX MAEHTUULIN-
poBaHHbIe (MNK NpegnonaraeMbie) BO3AENCTBUS BbI3bIBAIOT CTAPEHNE INIEMEHTOB.

3TN MexaHu3mbl MOryT GbITb ONpeaeneHbl Ha pasnuuHbIX YPOBHAX. Ecnu, Hanpumep, U3BeCTEH XMMu-
YeCKUA COCTaB 3fieMeHTa, TO WUMEETCA BO3MOXHOCTb MAEHTUUUMPOBATL MEXaHW3Mbl, OTBeYaroLime
3a onpefeneHHble XMMUYECKUE peakLmu, Takme kak rmaponus, oTookucrneHne u T. n. MNpu HeJoCcTaTouHbIX
CBEOEHUSIX O XMMUYECKMX, MEXAHUYECKMX, (DU3NYECKNX N BMONOrMYecKknx peakumsix, NPoUCXoasiumx B ane-
MEHTE, MeXaHnU3mbl U3HOca MOryT ObiTb MAEHTUMUMPOBaHBI C NOMOLLBI0 Bonee obLIMX TEPMUHOB, TakUX
Kak, Hanpumep, TEPMUYECKOE pasroXeHWe, UCMapeHNe UHrpeameHToB, Anddysns UHrpeameHToB, KOppo-
3us, ycTanocTb, U3HOC, ycagka/HabyxaHue, BbiBeTpmBaHue 1 T. N. CM. Takke A.2.1.4 (npunoxeHue A).

5.2.5 OueHkKka BO3MOXHOro BfUsAAHUA U3HOCa

Bo3moXHOE BnMsSIHME M3HOCA Ha 9KCNyaTauMOHHbIE XapakTepUCTUKM dfeMeHTa 3[0aHus crieqyeT oue-
HUBaTb C UCMOMb30BAHNEM JaHHbIX, MOMYYEHHbIX B COOTBETCTBUU € 5.2.2 1 5.2.4.

5.2.6 Bbl60p U MeToAbl OLUEHKM IKCcnNyaTauMOHHbIX XapakTepucTuk

Kputunueckme csoncTea, cooTBeTCTBYOLWME HAbopy aKcnnyaTaumoHHbIx TpebosaHun cornacHo 5.1.2.2
vnm 5.1.3.2, 0OMKHbI MHTEPNPETMPOBATLCH AN BCEX XapakTEPUCTUK, HA KOTOPbIE OKa3biBaeT BNUAHWE U3-
HOC B cooTBeTCcTBUM C 5.2.5.

[nsa kaxxgon BbIbBpaHHOWM 3KCMyaTaunMoHHON XapakTepUCTMKN Heobxoaumo nogobpatbe COOTBETCTBYHO-
Lme mMeToabl U3MEPEHNsT N OLEHKW, B TOM YMCe B HaTypHbIX ycrnosusx. B pesynstate Heobxoaumo nony-
YUTb KONMMYECTBEHHbIE AaHHble AN ocyllecTBneHus npoueaypbl SLP B cOOTBETCTBMM C HACTOALUMM CTaH-
AapToM. HavanbeHble 3HavYeHns Ans BbIGpaHHbIX SKCMyaTauMOHHbIX XapakTepucTUK AOMKHb! BbiTb onpeae-
NneHbl 4O Havyana peanusauun NporpaMmMbl UCNbITaHWIA Ha cTapeHne (cM. Takke A.2.1.4 (npunoxenue A)).

8
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5.2.7 aHHbIe Apyrux uccrnenoBaHumn
Bo Bcex cny4yasx HeobxoAMmoO UCMonb3oBaTb BCH AOCTYMHYK MHAOPMAaLUMIO, NONYYEHHYIO B pe3ynb-
TaTe NpoBeAEeHNs APYTnX NCCNefoBaHN, Kak 3aBEPLLUEHHbIX, TaK N HE3aBEPLLEHHbIX.

Hpumeanue — [MonesHas I/IHq)OpMaLI,I/IFI MOXeT 6bITb nony4yeHa npu nyveHmmn 06LI.I,eI/I3BeCTHbIX CBe,EI,eHI/II?I 06 ne-
MbITaHNAX aHarnorn4yHbIX 3NemMeHTOB, U3BECTHbIX MEeTO40B msmepeHMﬁ n nporpamMmm VICI'IbITaHVIVI, a Takxe npun mnay-
YEeHUN U3BECTHbLIX CBEAEGHUN O AMNUTErbHbLIX UCCMEAOBaHUAX U3MEHEHUI SKCMMyaTaLMOHHbLIX XapakTepuUCTUK Ons
AHaNorn4yHbIX cry4aes. I/I3yl4eH|/|e npeabigyulero onbita CI'IOCOﬁCTByeT YMEHbLUEHUO obbema n AOnana3oHa Heob-
XO0OANMbIX ncnbiTaHum nvnu 3Ha4YUTENbHOMY COKpaLleHUIo nepuoaa NCnbITaHUN.

5.2.8 Pa3paboTka nporpaMm UcnbITaHUI Ha cTapeHue

C ucnonb3oBaHNEM MHOpMauun, NomyvYeHHoON B COOTBETCTBUM € 5.2.2 — 5.2.7, Heobxoanmo paspa-
6oTaTb OCHOBHbIE MOSIOXKEHMUS, KacaloLMecs KOHKPETHbIX UCMbITaTemNbHbIX Npoueayp, Bbi3blBaOLWMX onpe-
AeneHHble MeXaHN3Mbl CTapeHUs C UCMOMb30BaHNEM YCTaHOBIEHHbIX (DaKTOPOB U3HOCA.

Mpu ncnonb3oBaHMM KpaTKOBPEMEHHOIO BO3AENCTBUS criegyeT yoeanTbCsl B TOM, YTO KpalHUE YPOBHMU
WHTEHCMBHOCTM BO3AENCTBUS HE MPUBOAAT K MEXaHM3MaM CTapeHUsl, KOTOpble HE MMEIOT MecTa B pearnbHbIX
YCINOBUAX 3KCMnyaTauum.

Hpumel-laHue — ﬂOI’IyLLl,eHVIﬂ, NPUHATBIE HA JAHHOM 3Tane, 3aknagbiBatoT OCHOBY 4114 Bbl60pa CyLleCTBYyOLLNX Uin
nnaHnpoBaHnA COOCTBEHHbIX nporpamMmm npeaBapuTenbHbIX VCMbITaHUN.

5.3 lMpepBapuTtesnibHbIe UCTIbITAHUA

5.3.1 O6wme nonoxeHus

MpenBapuTenbHble UCMbITAHUA AOMKHBI NPOBOAMTLCS C YYETOM MonoxeHun 5.2.8 n npeaycmatpmeath
06LUMIN aHaNU3 N3MEHEHWIN BbIDPaHHbIX 3KCMyaTaLMOHHbIX XapakTepUCTUK A0 U Nocne BO3AENCTBUIA, BNUS-
HMIO KOTOPbIX 3IEMEHT 34aHMsl NoABepraeTcs Npu akcnnyarauuu. LJaHHas mepa, npy COOTBETCTBYIOLLEM Bbl-
NnornHeHun, obecnevnsBaeT:

— YCTaHOBMEHME OCHOBHbIX BO3AENCTBUI, BbI3bIBAOLLIMX U3HOC U KNaccudUKaLmio UX Mo CTEMEHN BaXHOCTY;

— noaTBepPXKAEHME UMK UCKITIOYEHMEe panee NaeHTUPULUMPOBAHHBIX MEXAHNM3MOB M3MEHEHWS! CBOWICTB;

— onpegeneHne ypoBHeN MHTEHCUBHOCTM BO3AEWCTBUIA, HEOBXOAMMbBIX ANS TOro, YToObl Bbl3BaTh W3-
MEHEHWe CBOWCTB, ObICTPbIX M3MEHEHMWI aHaANU3MPYEMbIX SKCMyaTalMOHHbIX XapakTepUCTMK Npu KpanHMUX
3HAYEHUSIX MIHTEHCUBHOCTW BO3AENCTBUI;

— yny4lleHne MNOHUMaHUS XapakTepa BWSHUS OCHOBHbIX BO34EWCTBUM, BbI3bIBAOLUX U3MEHEHWNE
CBOWCTB 3MIEMEHTOB, a TaKkke 0bHapyXeHNe AOMNOSHUTENbHbLIX U3MEHEHUI HEKOTOPbLIX CBONCTB, KOTOPLIE MO-
ryT OKasaTbCs BaXXHbIMMW U NMOSe3HbiM/ HOBLIMU SKCMyaTaUMOHHBIMY XapaKTepucTUKamu;

— noaTBepPXKAeHMe NMPaBOMEPHOCTM METOLAOB M3MEPEHUIN U UCMbITaHWIA, BblGpaHHbIX ANS OLEHKM 3KC-
nnyaTauMoHHbIX NokasaTerien.

Cwm. Tarke A.2.2 (npunoxeHue A).

5.3.2 3HaYeHUA UHTEHCUMBHOCTU BO3AENCTBUM, NMPUMEHsieMble NMpU NpoBedeHMU NpeaBapuUTeribHbIX
UCNbITaHUN

YPOBHN MHTEHCMBHOCTU crieayeT KnaccuuumpoBaTb B COOTBETCTBUM C KOJNIMHYECTBEHHbLIMU 3JKCMya-
TaUMOHHBIMIM AVAanasoHamM1 UM gmana3oHamm, YCTaHOBEHHbIMN B COOTBETCTBUM C 5.2.2.

Mpunmeyarue — TorofdHble U KNMMaTuyeckue JaHHble s Hanbosiee aKCTpeMarnbHOro KnmMara, B YCIoBUAX KOTO-

poro npeanonaraeTcs UCNONb30BaTh 3NIEMEHT, MOTYT CMY>XUTb OCHOBOW Npu Bbl60pe WHTEHCUBHOCTU 3TUX BO3OEN-
CTBUIN ONsi NpeaBapuTeNbHbIX UCTbITAHUNA.

5.4 lMporpaMmmbl UCNbITAaHUI HA CTapeHue

5.4.1 O6bwme cBegeHun

[Mporpamma mcnbITaHUA NpY NPOrHO3MPOBaHUN AOMMKHA obecneyvnTb NonyyYeHue OaHHbIX, Tpebyembix
B COOTBETCTBMM C 0OMNacTbio U LEeNblo UCCNEeLOBaHNI, @ TakkKe YYUTbIBaTb MHPOPMALMIO U AaHHbIE, NOny-
YEHHbIE C UCMONb30BaHNEM Npouenyp, ykasaHHbIx 5.3.

HecmoTps Ha 04EBMAHOCTb, BbITEKAIOLLYIO U3 onpeaeneHnini NoHaTUin «sosaencteune» (cM. 3.1.1) n «uc-
nblTaHnsa Ha ctapeHue» (cM. 3.1.8), cneagyeT y4yecTb, YTO UCMbITAHUS Ha CTapeHue B JaHHOM KOHTEKCTe
OOJMKHbI paccMaTpuBaTbhCA B LUMPOKOM CMbICIIE MOHATUSA, T. €. OHWM OTHOCATCS K Nto6oMy cogepkaHuo npo-
rpammel, korga npobbl nogBepraTcst BO3AENCTBMIO (DaKTOPOB U3HOCa cornacHo Tabnuue 1. Hanpumep, npu
HanMuMnm MexXaHU4eCcKom Harpy3km Npobbl NOABEPraTCs MEXaHUYECKMM BO3OENCTBUAM.
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5.4.2 NMnaHupoBaHue 1 BbINOJIHEHME NMPOrpaMM UCTbITAaHUN Ha CTapeHue

Tak kak CBOWCTBa 9MeMeHTOB 34aHNIN N XapaKTepUCTUKM OKpY>KatoLLen cpefbl ONMCbIBAOTCS CTOXacTu-
YeCKMMU BeNuYMHamu (T. €. OHW NpPeAcTaBneHbl B BUAE CTATUCTUYECKMX pacnpeaeneHuin), nporpamma uc-
NblTaHUA OOMKHA NpegycMaTpuBaTh UCMNOMNb30BaHUE JOCTaTOMHO BonbLUoro konmyectsa o6pasuoB Unu 1c-
nblTbiBaeMbIX 06bEKTOB, 0becneyrBas BO3MOXHOCTb CTAaTUCTUYECKON 06paboTkn pe3ynbTaToB UCTbITaHWUN.

B HekoTopbIX cnyyasx cobnogeHne 4aHHOro ycroBus 3aTpygHUTENbHO, Hanpumep, Npu HaTypHbIX UCMbl-
TaHUAX 3KCNEPUMEHTArbHbIX 34aHUIA NPY BO3AENCTBMU IKCMMyaTauMOHHbIX dakTopoB (cm. 5.4.3.4 n 54.3.5
COOTBETCTBEHHO) UMM KOTAa WCMbITaHWsA CBA3aHbl C GonblUMMK 3aTpaTaMu. B Takmx cnyyasx WupuHa vnu
AmanasoH pacnpegeneHns No BO3MOXHOCTM OnpeaensioT Ha OCHOBE APYrMX MCTOYHUKOB MHADOpMaLnK.

Ons nobbix TMNOB NporpamMm UCMbITAHUA YCMOBUS UCMbITAHWIA CReayeT permcTpupoBaTh HEMPEepbIBHO
U1 Yepes JOCTaTOYHO KOPOTKME MPOMEXYTKM BPEMEHN. OTO CBA3AHO CO CMeAyoLMMUN LensaMu (YacTuyHo
3aBUCALLUMN OT NPOrpaMMbl UCMbITAHWN):

— nony4vyeHne yHKUMN N3MEHEHNST IKCMyaTaLUMOHHON XapakTePUCTMKA CO BPEMEHEM UMK (DYHKLUUN
peakumun Ha gosy (cm. A.2.4.2 n A.2.4.3 (npunoxexue A));

— onpeAereHne 3aBUCUMOCT Mexay nepuogamMu BO3AENCTBUS areHTa M aKCnnyaTauuoHHEIMW YCro-
BUSIMU MUCNbITAHUA U CPaBHEHME Pe3ynbTaToB UCMbITAHWI C HATYPHLIMU OAHHBLINW, @ YCIIOBAW COrNAacHoO Npo-
rpamMmme UCMbITaHWUIN — C HEKOHTPONMpPYEMbIMU yCrioBusMm (cm. 5.4.3.2);

— npoBepka NpeacTaBUTENbHOCTU (PaKTUYECKMX YCIOBMI OKpYXKalolWerh cpefbl And AaHHOro Tuna
oKpy>KaroLLen cpedbl (AN NporpaMM UCMbITAHUA C HEKOHTPONMPYEMbIMU YCIOBUSIMUY);

— NpoBepKa JOCTUXKEHMS HEOBXOAMMBIX YPOBHEN MHTEHCMBHOCTU BO3AENCTBMSA M3HOCA (4119 nporpaMm
UCMbITaHWUIA C HEKOHTPONMUPYEMbIMW YCNOBUSMW).

lpumeyaHus

1 3HayeHus perucTpmpyemblx AaHHbIX MOTyT OTNMYaTbCA OT CBeAeHKA, NPUBELEHHbIX B oduumanbHbix 6asax gaH-

HbIX KaK no ycnosuam oxpymarou.leﬁ cpenpbl, TaK 1 No pes3ylicTatam M3MepeHl/ll7I WHTEHCUBHOCTU BOS,EleVICTBVIFI N3HO-

Ca Ha UcnbiTbiBaeMbIX npoﬁax N BO6NM3un HUX.

2 B obnactu onpeaeneHna XxapaktepucTtuk Opr)KaPOIJ.I,eVI cpenbl Mo permoHamMm B HacTosdllee BpemMA HaGJ'IIOIJ,aeTCﬂ

3Ha4YUTENbHbIN NPOrpecc, Hanpumep NPUMEHAITCA CTaHAAPTU30BAHHbIE M3MEPUTENbHBIE TEXHOSOMMN U YCOBEPLLEH-

CTBOBaHHbIE ONCMNEPCUOHHbIE MOAENN, UCMONb3YOWNE BO3MOXHOCTU NporpaMmmMHoro obecrneyeHuns B Bnge cmctem

GIS (reorpadmyeckux MHPOPMALMOHHBIX CUCTEM 1 T. M.), YTO cnocobCcTByeT nNpeobpas3oBaHMIo AaHHbLIX MO OKPY-

Xatollen cpeie ¢ NepexodoM OT CPeAHUX/NOKallbHbIX YPOBHEN K MUKPOYPOBHSIM.

5.4.3 AnuTenbHble UCNbITaHUA

5.4.3.1 Inana3oH ucnbITaHWi 1 TUMBI YCAOBKUIA UCALITAaHUI

Mporpammbl ucnblTaHWA [JOMKHbL! BblTe OCHOBaHbI MM Ha PaKTUYECKOM 3KCnyaTauMOHHOM BO3[AENCT-
BUW Ha BCKO CUCTEMY, ON1S1 KOTCPOWN C TeYEHMEM BPEMEHM Y)XKe OCYLLIECTBNANCS cOop AaHHbLIX UCCNenoBaHN
3KCNyaTaLMOHHbIX NOKa3aTeNen aNeMEHTOB, BKIHOYast KOHTPOSb UX M3MEHEHUSI CO BPEMEHEM, NN OOITKHbI
BKMOYaTb UCCneaoBarne BNUsiHUS BO3AENCTBUMA Ha BblOpaHHble anemeHThl. [porpaMmma UCnbITaHUA LOSK-
Ha ObITb cocTaBneHa Takum oHpas3om, YTOObl YUMTbIBANMCE BCe BaXKHble BO3AeWCTBUS. [daxe gna cneuu-
anbHbIX UCCrefoBaHUA pekoMerayeTCsa NPOBOANTb UCTIbITAHWS B 3KCMITyaTaUMOHHbIX YCNOBUSAX HECKOSbKMX
TUMNOB.

Paznuuirblie cnocobkl nonyvyeHnss gaHHbIX NPU ANUTENbHBIX UCMBbITAHUSIX MOXHO pasfenuTb Ha criegy-
IOLME YETLIPE KaTeropun:

— HaTypHble/MeCTHOe UcnbITaHus, cm. 5.4.3.2;

— obcnegoBaHue 3a0aHui, cm. 5.4.3.3;

— /CMbITAHNS 3KCNepUMeHTanbHbIX 3a4aHui, cm. 5.4.3.4;

— UCTbITaHMs (M3MepeHns) BO BpeMs akcnnyatauun, cm. 5.4.3.5.

5.4.3.2 HaTypHble ucnbiTaHus

CtaHgapTn3oBaHHbIe MeTOLbl aTMOCKEPHbBIX BO3OENCTBUI B NOMEBbLIX YCNOBUSIX HATYPHbIX UCTbITAHWI
NPVMEHAIOTCA Ha NPaKTUKe yXXe NPoAoImKUTENbHOE Bpems, cM. A.2.3.1.1 (Nnpunoxenne A).

Mpu aToM HEOBXOAMMO yUnTbIBaTL CreaytoLlee:

— pe3ynbTaThl HATYPHbIX UCMBITAHWIA OTHOCATCS K KOHKPETHOMY reorpacmyeckoMy MeCTOMNOMOXEHWIO,
a NpMMeHeHMe MoMyYeHHbIX AaHHbIX, OTHOCSLLUMXCS K APYroMy MECTOMOMOXEHU0, TpebyeT 3HaHUs n3MeHe-
HWA 3KCMyaTaUMOHHbBIX KAYECTB CO BPEMEHEM WM XapakTEPUCTUK, CBSA3AHHbLIX C peakumen Ha [o3y, a Tak-
Ke XapaKTepuUCTUK OKpYKatoLLen cpeabl;

— crnefyeT C OCTOPOXHOCTBIO AenaTb BbIBOAbI, aHANM3NPYst UCMbITAHUS C pasfMyHON NPOAOIKUTENb-
HOCTbIO MPUNOXEHNA BO3OENCTBUIN, HAaNpUMep Npy MarioMm BPeEMEHU ANUMTENbHOro BO3AeNCTBUS;
10



FOCT 33199.2-2014

— BO34ENCTBME Ha NPOObl 3N1EMEHTOB B KOHKPETHbIX YCIOBUSX OKpyXatoLein cpeabl MOXeT paccmar-
puUBaTbLCS KaK yCKOpeHHoe Bo3aencTBme. [pn 3ToM CTeneHb YCKOPEHUs: BO3AENCTBUS N3MEHSIETCS B 3aBUCK-
MOCTW OT TMMa UCMbITbIBAEMOrO 351IEMEHTA;

— YCNOBUSA OKPY>KaKLEN cpedbl BO BPEMSA HATYPHbIX MCMbITAHUA CreayeT KOHTPONMpoBaTb C LErbio
CpaBHEHUS1 MOKa3aHU M3HOCA U YXYALIEHUsI SKCMIyaTauMOHHbIX XapakTepPUCTUK, MOSYyYEHHbIX B HATYpPHbIX
ycrnoBuax M B nabopatopun (ona M3ameHeHust macwitaba). [lonyckaeTcsi Ucnonb3oBaTh AaHHble METEOpPO-
TNOrMYECKMX CTAHLMUIA, PACcmoOrOXEHHbIX PSAOM C MECTOM NPOBEAEHNSA HAaTYPHbIX UCMbITAHWUNA.

5.4.3.3 O6cnepoBaHue 3gaHuin

Cpok cnybbl 3NeMeHTOB 30aHNIA MOXET ObITb OLLEHEH MOCPEACTBOM U3YYeHUsI pe3yNibTaToB MHCMNEKTU-
poBaHuA rpynnbl 34aHnin. BeIGOPOYHbIA CTaTUCTMYECKUIA METOA NpeanonaraeT BKIYeHWE B NPOrpamMMy i1c-
cnefoBaHNSA MakCUMaribHOMo KonmyecTea 34aHun.

Cwm. Tarke A.2.3.1.2 (npunoxerne A) HacToswero ctaHaapta u FOCT ISO 15686-7.

5.4.3.4 UcnbiTaHnAa 3KCNepUMEHTaNbLHLIX 34aHUN

OueHka cpoka cnyx0bl 3NeMeHTOB 3a4aHuiAi MoXeT ObiTb NpousBedeHa NOCPEACTBOM Pa3nUyHbIX BO3-
[eNCTBUIN Ha 3NeMeHTbI crneLuanbHblX 34aHuii, NoABepraeMblX UCMbITaHUAM.

Mpun 3TOM MOryT BO3HUKHYTb @aHanorMyHble 3aTpyAHEHUS], YTO U NPY NPOBELAEHUM HATYPHLIX UCMbITAHUNA,
cMm. 5.4.3.2.

Cwm. Takke A.2.3.1.3 (npunoxexue A).

5.4.3.5 UcnbiTaHua Bo Bpems 3KcnnyaTauum

WcnbiTaHust BO BpeMsi akcnnyaTaummu npecTaBnsaoT coboii LieneHanpaBieHHoe UccnefoBaHme TeXHU-
YECKUX XapaKTEPUCTMK drieMeHTa B CyLLECTBYIOLLEM 30aHUN B pOLiecce HOPMAarnbHOW 3KchnyaTauum ¢ Tem,
4TOObI MPOM3BECTM OLIEHKY CPOKa CryObl anemMeHTa.

Cwm. Tarke A.2.3.1.4 (npunoxeHune A).

5.4.4 KpaTKkoBpeMeHHble UCMbITaHusl
5.4.4.1 YcKopeHHble KpaTKOBPEMEeHHbIe UCTibITaHUsA

YcKopeHHble KpaTKOBPEMEHHbIE UCTbITaHUS OBbIHO MTAHNPYETCA NPOBOAUTL HA OCHOBE MHGOpMaLmK,
nonyYyeHHoOn B mpolecce npeaBapuTeNibHbIX UCMLITAHUA U/MNn no pesynbTaTaM ANWUTEmNbHbIX UCMbITaHWUNA
aHanornyHbIX anemMeHToB. B 0o6LiemM criyqae WHTEHCMBHOCTb BO3AENCTBUIA B OroBaprBaeMblX Mporpammax
TaKMX WUCMbITAHWIA JOIKHA ObITb MEHEE WHTEHCVEHOWN MpW NMpeaBapUTErbHbIX UCMbITAHKSAX, YTODbI UCKIO-
YWUTb MCCreaoBaHMe OENCTBUSA M3HOCA B TOM OBNACTN ero MexaHnama, Kotopasi OObI4HO He BCTpeYvaeTcs npu
aKcnnyaTaumun. JkcnnyaTaunoHHbIe XapakTeprcTUki, USMepPEHHbIE 10 1 NOCNe CTapeHwusl, OIKHbl OblTb Ha-
nbonee NonesHbIMMU UMK BaXKHEIMU MHAUKATOpamu u3Hoca. MNpu aToM HeobxoarMO NPUHUMATL BO BHUMaHWe
BO3MOXHOCTb NPOSIBNIEHNS CUHEPreTUYeckux achdeKToB Ans Bo3nencTBust nsHoca. Crnegyet ybeautbes, 4To
MEXaHW3Mbl U3HOCA N OTHOCUTEMbHLIE CKOPOCTU pearnpoBaHusl, CBSA3aHHbIE C YCKOPEHHbLIM KpaTKOBpPEMEH-
HbIM BO3[AENCTBUEM, ABMAKTCA TAKUMM XKEe UMK MO KPaNHEN Mepe CXOXMMU C MexaHn3mamu, Habnogaemsbl-
MU B YCMOBUSIX ATIATENBHOW 3KCMyaTauuu.

Cwm. Takke A.2.3.2 (mpunoxeHue A).

5.4.4.2 KpaTKoBpemeHHble UCNbITAaHUS B YCIOBUSAX 3KCNyaTaumm

KpaTtkoBpeMeHHbLIE UCMbITAHWSA, Kak MpPaBuIlo, OCHOBLIBAKOTCA Ha YCKOPEHHOM cTapeHuu. B Tex cny-
Yyasx, Korga U3MeHeHne CBOWCTB 3/1EMEHTOB, NMPUBOAALLEE K U3HOCY, MOXKET OblTb OOHAPYXEHO Ha paHHUX
aranax (06blYHO € MCMONb30BaHMEM BbICOKOUYYBCTBUTENBHBIX MPMOOPOB NOBEPXHOCTHOIO aHanuaa), UcnbiTa-
HUSI MOXHO NPOBOAMTL B (haKTUYECKUX YCIIOBUSIX 3KCNyaTauuu, T. €. MnaHMpoBaTb NporpaMmy Tak e, kak
Y NPU ANUTENbHBIX UCMbITAHUSX.

5.4.5 OueHka akcnnyaTauMOHHbIX NoKa3saTenemn

5.4.5.1 Cxema oueHku

B npouecce ucnbiTaHuii criegyeT NPOM3BOAWTL OLEHKY 3KCMIyaTalMOHHbIX NMokasaTenen Ha OCHOBE
BbIOpaHHbIX 3KCMIyaTaUMOHHBLIX XapakTePUCTUK NMyTEM MCMOSIb30BaHUSi COOTBETCTBYIOLMX METOAOB U3Me-
peHus n oueHkn (cM. 5.2.6). OueHky cnegyeT NpPoM3BOAWTb B AOCTAaTOYHO Y3KUX MHTEpBanax, B COOTBETCT-
BMM C 06nacTblo pacCMOTPEHUS U Lenbio nccnegoBaHuin. Ytobbl y6eanTsca B TOM, YTO MEXaHU3Mbl U3HOCA
He U3MEeHSII0TCS 3a Nepuoa BO3AeNCTBUS, NporpaMmMa MCnbITaHU AOMKHA JoMycKaTb MAEHTUMUKALMIO Hau-
Honee BaXHbIX MEXaHN3MOB M3HOCA 338 OTHOCUTENBHO KOPOTKWUIA NEPUOL BPEMEHM.

11



FOCT 33199.2-2014

VcnbiTaHus, 3a UCKNIOYEHWeM Cry4vast KpaTKOBPEMEHHbIX HaTypHbIX MUCMbITaHUA, HEO6XoAMMO MPOBO-
AUTb Takum oBpasoM, 4Tobbl MO KpalHeh Mepe 3HayeHue OOHOWM M3 SKCMyaTaLMOHHbLIX XapakTepucTuK,
a VIMEHHO XapaKTEePWCTVKN, COOTBETCTBYIOLLEN ONpefenstowemMy KpUTM4eckoMy CBOWCTBY, aHanmampyemon
B KOHLIe Nneproja BO3AENCTBMSA, YMEHbLUMIOCH Obl 4O MUHMMAIbLHOMO YPOBHS, OrPaHNYMBaeMoro aKcnnyara-
LIMOHHBIMU TPeBOBaHNAMM C y4ETOM, MO BO3MOXHOCTU, CTaTUCTUYECKMN [OCTAaTOYHOrO KonnyecTtasa npob.

Cwm. Tarke A.2.3.3 (npunoxeHue A).

5.4.5.2 CpaBHeHue TMNOB U3HOCA

[aHHble 0 TMNax u AvanasoHe U3HOCa, MOMy4YeHHble B pe3yrbTaTe YCKOPEHHOrO KPaTKOBPEMEHHOrO
BO3JENCTBUS, CriefyeT cpaBHUBATb C pe3ynbTaTamu, MoNyYeHHbIMU B YCMOBUSIX SKCMnyaTauun.

Ecnu conoctaeneHne gaHHbIX AEMOHCTPUPYET YAOBNETBOPUTENBHOE COrflacoOBaHNe, YNCNEHHON OLEH-
Ke crnegyeT NoABeprHyTb pe3ynbTaThl YCKOPEHHbIX UCNbITaHUA € Lenblo pacyeTa cpoka Crnyobl.

B cnyyae ecnu mexaHu3mbl n3Hoca, KOTOpble OblNM Bbi3BaHbl B NabopaTOPHbIX YCIOBUsSX WMCKYCCTBEH-
HO, He ABMSATCA NPeACTaBUTENbHLIMW AF1 MEXaHU3MOB U3HOCA, BbISBIIEHHbIX B YCIOBUAX 3KCMNyaTauum,
nporpamMMbl UCMbITAHUIA Ha CTapeHue OOMMKHbl ObiTb M3MEHEHbI MOCne NOBTOPHOrO aHariM3a MHdopmauuu,
nonly4YeHHon B cooTBeTcTBUM ¢ 5.1 — 5.3.

5.5 AHanus v nHTepnpetauusi pe3ynbLTaToB

Mogaenu nsHoca ¢ ucnone3oBaHnem PSLDC (unn PSLC) paspabatbiBatoTes nyTem 06paboTku pesynb-
TaTOB OLIEHKM 3KCMMyaTaLUMOHHbIX MOKa3aTenen, BbIMOMIHEHHON 3a ABa UMK TpW 3Tana ¢ NpMBeYeHneM pas-
TNINYHBLIX MPOrpaMm WCMbITAHWA Ha CTapeHue (AnMTenbHOoe BO3AEeNCTBUE, KPATKOBPEMEHHOE BO3OENCTBUE
nnn koMobuHaumsi o6omnx BMOOB BO3AENCTBUIA):

a) Ha OCHOBaHWUM AAHHbIX OLIEHKM JKCMyaTaUMOHHbIX NoKazaTenel B pasiMyHoe BpeMs CTPOSITCS rpa-
DUKN PYHKLUM M3MEHEHMNS SKCNIyaTaLMOHHbIX KAa4eCTB BO BPEMEHW UK OYHKLUK peakumm Ha o3y,

6) npon3BOANTCA OLUEHKa AOMroBEYHOCTM 3feMeHTa NyTeM CUHTe3a, MOAENMPOBaHUSA W/MNN UHTep-
NonALMM/3KCTPaNONALMN AaHHbIX, OTHOCALLMXCA K PYHKLUW N3MEHEHWS SKCMyaTauMOHHbIX Ka4ecTB Co Bpe-
MeHeM mMnn yHKUMM peakuumn Ha o3y, onpegersiembix Ha atane a). Ecnu ycnosus npoBeAeHHbIX UChbITa-
HWUIA HE OXBaTbIBAlOT BCE YCIOBUS BO3MOXHbLIX BO3LEVCTBUMN, MOXKET ObiTb NnonyyeHa yHKUUA U3MEHEHUS
3KCNIyaTaUMOHHBIX KA4YECTB CO BPEMEHEM MNnin hyHKLMUS peakumMmn Ha 403y AN TMNOTETUYECKMX YCITOBUNA;

B) PSLDC (unn PSLC) aHanusnpyeTcs Ha OCHOBE (PYHKLUUA M3MEHEHUS 3KCMyaTaluMOHHbIX KAa4eCTB CO
BpPEMEHEM UNW peakuunn Ha o3y, onpedernseMbiX Ha aTane a) unu 6) nytem NoAcTaHOBKM Habopa KonuyecT-
BEHHbIX OaHHbIX, onpedensemMblX aKcniyaTauMoHHbIMK TpeboBaHMAMM K UCNbITBIBAEMOMY 3NIEMEHTY U Bbl-
paXkeHHbIX B BMAE 3KCMyaTaLUOHHbIX XapakTepycTUK U MHOUKATOPOB U3HOCA, NPUHATLIX B MporpamMmmax
mcnbiTaHuin. PSLDC onpepensietca Ha OCHOBE (PYHKLUMIA M3MEHEHUSI SKCMJlyaTalMOHHBIX KayecTB CO Bpe-
MEHEM UNW peakumn Ha A03Y 1151 KPUTAYECKOTO CBOMNCTBA, KOTOPOE Mo pesynbTaTaM UCCreaoBaHUs ABnseT-
Cs1 onpeaensiowmnm KpUTuyeckum cBoncTBoM. MNpn paboTte ¢ TpebyembiMu YHKLMAMU peakumn Ha go3y ne-
pemMeHHble, ONMCbiBaLLMe 003y, PA3AensoTCa Ha NEePEMEHHbIE BPEMEHUN U NEPEMEHHbIE MHTEHCUBHOCTU
Ans Toro, 4tobbl NOCTPOUTE BPEMEHHYIO LUKany 1 B KOHEYHOM UTOre onpeaenvTe AeTEPMUHMPOBAHHOE 3Ha-
YeHue cpoka cnyx6but.

Ocobyto OCTOPOXKHOCTL CriedyeT NPosBnATb NPU BbINOMHEHWUN BCEX BMOOB AKCTpanonauui (cm. A.2.4.1
(MpunoxeHue A)); NpyM 3TOM pPeKOMeHAYeTCH NCNONb30BaTh MOAENW, OCHOBaHHbIE HA PAacCMOTPeHUn pnsm-
YeCKMX MPOLIECCOB, a He (HeHOMEHONOornYeckne Mogenu.

Kpome UHTepnonsaLmm/akeTpanonsaumm ycroBuii BO3AENCTBMA MOXHO NMPUMEHATb MHTEPMONSALIMIO/IKCTPpa-
nonsiyMIo Mo BPEMEHU U CBOMCTBaAM MaTepuana (ans aHanormyHbixX 3NemMeHToB).

nsa koHkpeTHoro uccnegoBaHus (cm. 5.1.2) aHanua mMoxeT ObiTb orpaHnyeH onpegeneHnem PSLDC
(vnun PSLC) npy KOHKPETHbIX YCMOBUSIX U YYBCTBUTENBHOCTY AAHHOMO napamMmeTpa K yMepeHHbIM U3MEHEHNSM
YCMNOBUI 3KCNIyaTaumu, a Takke npy onpeaenieHHoM Habope aKcnnyaTauMoHHbIX TpeboBaHuii, 0BbIYHO Bbli-
paxaeMbIxX B BUAE YaCTHbIX MPOU3BOAHBIX.

Cwm. Tarke A.2.4 (npunoxenue A).

5.6 [ononHuTenbHbIM NOAXOA: aHANM3 xapakTepa U NocneacTBUA HaKOMJIEHNsS1 NOBPEXAEHUN

5.6.1 O6wme nonoxeHus

AHanua xapaktepa 1 NocneacTBuin HakonneHusa nospexaeHnin (FMEA) — 3To meTop, KOTOPbIA UCMOSb-
3yeTca Ana MOeHTUUKaLUN BCEX BO3MOXHbIX MPOSIBIEHUA M3HOCA KOHKPETHOMO drieMeHTa 34aHud B yKa-
3aHHoOM cpefe. C NOMOLLbIO AaHHOrO MeToda noBedeHne aneMeHTa MOXKHO NPOrHO3npoBaTh MCX0As U3 3Ha-
HWS €ro CTPYKTYPbI/KOHCTPYKLMMN.
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5.6.2 MeToponorus

OcHoBy AaHHOM METOAOOMN COCTaBMSIET ABYXYPOBHEBOE CUCTEMATUYECKOE NPeaCTaBNeHe U3aenns:

| ypoBeHb — CTPYKTYpHOE NpeAcTaBrieHne, BKoyawllee B cebsi onvcaHne kaxagoro ns cybanemeHTos
n3pgenus (cMm. 5.1.4) n cnocoba nx PU3NHECKOr0 COEOUHEHUSsI, a TaKKe OnucaHue OKpyXatwlwen cpenpl,
B KOTOpPOM ByaeT ncnonb3oBaTbCs JaHHOE U3aenue.

HpUMeanue — ,U,ﬂﬂ onncaHuna 0pr>Ka|ou4e|71 cpenbl JonyckaeTcAa ncnonb3oBaTtb nepeyYeHb B03L|,el7ICTBMI7I Mn3HOCa,

npvBeAeHHbIn B [15];

Il ypoBeHb — byHKUMOHANbLHOE MpeacTaBreHne, NoyvyeHHoe MeToAoM DYHKUMOHANbHOro aHanusa,
roe pasnuyHble PyHKUMM KaKaoro cybanemeHTa onpenensitotcsi B COOTBETCTBMU C MOTPEOHOCTAMY KOHEY-
HOro nonb3oBaTens.

Mpouenypa FMEA noctpoeHa Ha uTepaLMOHHOM MNpuHLMNE, B COOTBETCTBMM C KOTOpPbIM TpebyeTcs
naeHTUUKaLms BO3MOXHBIX PEXMMOB OTKa30B (MOBPEeXAEeHN) Kaxxgoro cybanemeHTa, a Takke onpegene-
HWe NPUYMH OTKasa M UX NocnedcTBMn. Tak Kak Kaxkgoe nocriefcTBre ABMseTcs NPUYNHON OPYrorc oTkasa,
BTOPOW HAbOp PEXMMOB OTKa30B onpeaensieTcs n3 nepeoro Habopa v T. 4. 40 Tex Nop, noka He ByaeT ycTa-
HOBIEH MOSHbIN CUEeHapuii 0TKka3oB. B pesynbrate aHanvsa npuyvH 1 NOCNeacTBUin OTKA30E CO3NAETCS CMNU-
COK CLieHap1eB OTKa30B, NPMBOLAUMbIV, Kak NpaBumo, B BUAE COOTBETCTBYHOLLEN TabnuLbi.

lpumeyvaHue — Bonblas Yactb nHpopmMauun, Heobxoammon ana nposeaeHna FMEA, kacaeTcs B nepsyto oye-

peab 3KCnnyaTaunoOHHbIX XapakTepUCTuK n CBOWCTB martepunanos cy63nemeHTa, a He Camoro unagenus. B vacTtHoC-

™, FMEA NPUMEHART ANA OUEHKU U NPOrHo3a COCTOAHUA MHHOBALIMOHHbBIX M3Oernun, NoBeaeHe KOTOpPbIX B yCIo-
BUAX dKCnnyaTaumn elle He N3BeCTHO.

5.6.3 Ucnonb3oBaHue pe3ynbTaTOB aHarM3a xapakTtepa M MocrefcTBKIA HAaKONeHUsi NOBPeXAeHUN
npuv NPOrHoO3npoBaHMn CpokKa Cﬂy)Ksbl

UHdopmaumsa, nonydeHHas metogom FMEA, MOXeT okasaThbCsi NOME3HON Ha pasHbIX CTagusx npo-
uenypbl SLP. Pesynbtatel FMEA B pamkax npouegypbl MPOrHO3NpOBaHUSA MOryT cnocobCcTBOBaTh:

— NOEHTUUKALMN NMEKLLNX MECTO BO3OENCTBUI U3HOCA (CM. 5.2.2), a Takke BO3LENCTBUIA, 3aBUCS-
LLMX OT pac4eTHOro KonmMyecTBa niogei B 34aHuu U OT YPOBHA TEXHUYECKOro obcnyxunsaHus (cm. 5.2.3);

— naeHTMdMKaLMN BO3MOXHBIX MexaHU3MOB K3Hoca (cMm. 5.2.4) n ero nocneacteuin (cm. 5.2.5) ona
CINOXHbIX COCTaBHbIX U3AENNNA.

lNpumedyaHue — CTPYKTYPHbIA U PYHKUMOHAMBHBIA aHanu3 (CM. Bbile) AAeT UCcHEpPnbIBaOLLMA OTBET Ha 3TU BO-
npocsl (5.1.4).

6 PeueH3us Ha oTYeT MO UcciieAoBaHWIO CPOKa CyXO0bl

6.1 O6wan CTpyKTypa peueH3um

B npouecce cocTaBneHnsi peLieH3un Ha OTYeT Mo UccreaoBaHuio crieqyeT y6eanTbesl B TOM, YTO:

— MeTo[bl, UCMOML30BaHHbIE MPU OCYLLIECTBEHMM npoueaypbl SLP, cooTBeTCcTBYIOT TPE6OBaHNAM Ha-
CTOSILLEro cTaHaapTa;

— MeTofbl, YCHONb30BaHHEIE MPY OCYLLECTBNEHUM MpoLeaypbl SLP, Hay4HO 1 TEXHUYECKM 060CHOBaHHbI;

— ntobble [jaHHbIe, NOyYEHHbIE U3 BHELLHMX UCTOYHUKOB, SIBMSIOTCS [OCTOBEPHBLIMU U CYLLIECTBEHHbLIMM;

— NPV MHTEPNPETaLMN Pe3ynbTaToB OblfM YYTEHbI e UccrefoBaHns U 0bHapY>KEHHbIE OrpaHNYeHNs;

— CcOoCTaBreHne oTYETOB ObINI0 COrflacoBaHHbIM U OTKPLITLIM AN npeagroraraemon ayautopum (Hanpu-
Mep, AN 66LLeCTBEHHOCTY UNN AN CheunanmMcToB CO CTOPOHbI 3aKasyumka).

6.2 HeobxogmMmocTb cocTaBnNeHUs peLeH3un u TpeboBaHUA K HEN

WcnonbsosaHue pesynbtatoB SLP npu npoekTMpoBaHum 1 aKcrnnyaTaumi 3aaHuii 4acTo npeacraBnset
0COoBbI UHTEPEeC 1 ANs APYrMX 3auHTepecoBaHHbIX CTOPOH, BHELLHUX MO OTHOLLEHWUIO K OpraHv3aLmu, npo-
BoadLlen npoueaypy SLP. Hanpumep, opraHbl cepTudmKaLimm U TEXHUYECKON aTTecTaumm MOryT BblABUHY T
cBol TpeboBaHNA K COCTaBMNEHUIO peLeH3nn. Takue obsasaTenbHble Mepbl MOTYT B PsSAe Cryvyaes YKecTo-
UnTb TPeBGOBaHMSA K COCTABMEHUIO PELIEH3UM MO CPaBHEHWUIO C NPUBEAEHHBIMU B HACTOSILLIEM CTaHOapTe pe-
KOMEHOALMAMMN, HO OHU HE AOIMKHbI UM NMPOTUBOPEUNTD.

6.3 lMopsigok cocTaBneHnUs peueH3uun

O6beM peLeH3MM Ha OTHET MO UCCINELOBAHUIO CpoKa Cryxbbl HEOOXOAMMO yCTaHaBnuBaTh Ha CTaauu
onpefeneHns obnacTv nuccrnefoBaHWs UM Ha CTaiun NMPUHATUSE pelleHnst 0 HeOBXOAMMOCTU COCTaBMNEHNS
peLEeH3nM Ha OTYET MO BbIMOMHEHHBLIM UCCrefoBaHWsM. B obLuel yacTv cneflyeT ykasaTb NPUUKHY, Ha OCHO-
BaHUM KOTOPOW COCTaBISIETCS PELIEH3Us!, BOMPOCHI, KOTOPblE AOMKHbI ObiTh B HEW pacKpbIThl, CTEMNeHb Mo-
APOGHOCTIN M3MOXEHHOW UHCDOPMALIMM 1 KPYT CNEeLManmcToB, Y4acTBYHOLMX B COCTaBIEHNUN PELIEH3UN.
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PeugeHanio Ha 0TYeT No UccneaoBaHMO COCTaBNSET, Kak NpaBuno, cneumanucT opraHmsaumm, paspabo-
TaBlIen OTYET WK, NPeanoyYTUTENbHO, CNeLnanncT N3BHe, KOTOpbIN Npu Mbbix obcTtoaTenscTBax byager
COXPaHATb HE3aBMCHMMYIO NO3ULIMIO MO OTHOLLEHUIO K nccregoBaHuto. CneumanucT JomKeH ndyunts Tpebo-
BaHMWS HACTOsILLLEro cTaHaapTa, OH AOIMKEH MMETb AOCTaTOYHbI HayYHO-TEXHUYECKMIA OMbIT U HEODXOANMYHO
KkBanudukaumo. PeleH3ns gomkHa ObiTb NoaroToBneHa nuLoM, BbINOMHSBWUM npoueaypy SLP, ¢ nocne-
OYHOLLEN NMPOBEPKOM 3KCNEPTOM MM NOATOTOBIEHa HEMOCPEACTBEHHO 3KCNEPTOM. PeLeH3ns, KOMMeHTapum
YNONTHOMOYEHHOrO 3KcnepTa 1 fntobble N3MEHEHWS, YYUTBIBAKOLLME PEKOMEHAALMM NPOBEPSIOLLETO, AOMMKHbI
ObITb BKIOYEHbl B oT4eT no SPL.

7 Topspnok cocTaBneHUA U coaepaHue oT4yeTa O NPOrHoO3nMpPoBaHUN CpoKa C.I1y)K6I:I

C pe3ynbTatamMn nccrnegoBaHnUA OO KHbI ObITb O3HAKOMIEHbI BCE 3anHTepecoBaHHbIe niuLia. Pesynb-
TaTbl BCEX aHAlIN30B, OMNbITHbIE AaHHble, MeTOoAdbl, AonyleHNA N orpaHNYeHns OO KHbI ObITb YETKC 1 AocTa-
TOYHO I'IOLI,pO6HO npeacrtasiieHbl C Uenbio UnnrcTpauun kavyecTea cop,epmau.l,eﬁcg B oTyeTe I/IHCbOpMaLI,MM.
Pe3yﬂbTaTbI uccnegoBaHni M UX MHTepnpeTauus, npeacTaBfeHHble B oTyeTe, OOSBKHbI COOTBETCTBOBATh
nocTaerieHHbIM Lenam. Bece pe3ynbTaTtbl JOJTKHbI ObITb MO BO3MOXHOCTM npeacrtaefieHel COBMECTHO C U3Me-
PEHHbIMU, pacCHYUTaHHbIMN UK NpeanosiaraeMbiMy CTaTUCTUHECKUMU pacnpeneneHnsamn.

MpumeyaHue — PacnpegeneHns MoryT GbiTb NpeacTaBneHbl, HanpuMep, ¢ NOMOLLb MYHKLWA pacnpedeneHus,
CTaHAapTHbLIX OTKMOHEHW UMW JOBEPUTENIBHOTO YPOBHSL.

Tak KaK KpaTkoBpeMEHHbIE (YCKOPEHHbIE) UCTbITAHNSI OObIYHO CBA3aHbI CO 3HAYUTENbHON CTEMNEHbIO He-
onpeneneHHoCcTH, K NoSly4YeHHbIM pedyribTatam criefyeT OTHOCUTLESA C AOIMKHON OCTOPOXKHOCTBLHO.
Otuet 0 SLP gomxeH cogepxatb cneaytoLLyo MHpopmauuio.
a) Obwme gaHHbIE:
1) nHdopmaums 0 3akasynke 1 ynonHOMOYEHHOM npeacTasuTens npouenypsl SLP;
2) nHcopmaums 06 ynosIHOMOYEHHOM creLmanicTe (aKkcnepTe) no peLeH3npoBaHuto npoueaypbl SLP;
3) gaTta n MaeHTUPUKALMOHHBIN HOMEpP OTYETA;
4) ykasaHue o0 TOM, 4TO UccrnenoBanHne BbIro NpoBeaeHo B COOTBETCTBMM C TpebOBaHUAMM HACTOS-
Llero cTaHgapTa.
0) Llenb n gnanasoH nccrnegoBaHus.
B) OnncaHne aneMeHToB 34aHus, BKiloYas:
1) OCHOBHYO MNW AOMNONMHUTENIBHYIO MapKUPOBKY 3/1EMEHTOB;
2) 0603HaYeHNe 3NEMEHTOB B COOTBETCTBMM C PEKOMEHAALMUSMU U NPEeANUCaHUsIMU, U3T0XKEH-
HbIMW B CTaHZapTax Wrii HopMax;
3) onncaHne 3anNeMeHTOB;
4) cBOCTBA 3NEMEHTOR, B TOM YMCe 3KCMryaTaunoHHbIE NoKasaTenm U onMcaHne Moaenu;
5) HaMmeHOBaHNE U agpec NPOM3BOANUTENS UM NOCTaBLUMKA 3NIEMEHTOB;
6) gaTy NnocTraBKu SNEMEHTOB.
Mocne gakTUeckoro 3aBepLUEHNS UCNbITAHUA OTYET HEOOXOAMMO AOMNOMHUTL CNeayLWUMN JaHHbIMN:
r) OnucaHvie nporpamMm NpeaBapUTENbHbLIX U OCHOBHBIX UCMbITAHWUNA:
1) obLive AaHHBIS NO YCrOBUAM UCMbITAHWIA, T. €. LWUMPOTAa, AONroTa, BbiCOTa, YAANEeHHOCTb OT no-
Hepexes, cneLmanbHble akTopbl, HANPUMEP CUMbHbIA BETEP, TUN KNuMaTta u T. 4.;
2) NNaH ncrblITaHUiA, BKMOYas BO3MOXHbIe paboTbl MO NOAroTOBKE Npob, a Takke Mnobble BO3MOX-
Hble OTKITOHEHUSI OT 3TOr0 NNaHa;
3) AaHHble 06 okpyKatoLen cpene (BkNoYas cocegHne oTnmnyarowmecs anemMeHTbl), 06 MHTeHCUB-
HOCTW BO3JENCTBUIA M3HOCA M LUKIMYECKM N3MEHSIEMbIX NapameTpax;
4) nepuog (Bpemsi) BO3AENCTBUSI.
) OnucaHne npouecca OLEHKN 3KCMyaTauMoHHbIX NokasaTenewn, BKYas OLEHKY Ha aTane npegpa-
PUTENBbHBIX UCMbITAHWUIA:
1) MeToabl U3MEPEHU NN KOHTPONS;
2) paHHble 06 anemeHTax, pesynbTaTbl U3MEPEHWI NN KOHTPOJIS.
e) NHdopmaumsa 06 nHTepnpeTaunm AaHHbIX:
1) nHdbopmaums 06 NCNonb30BaHHbIX AAHHBIX N3 BHELUHUX UCTOYHUKOB;
2) cneumanbHble MOAENU UMW anropuTMBl;
3) pesynbTaTtbl UHTEPNPETALMY;
4) orpaHunyeHuns, kacarLmecs NHTepnpeTaunm, OTHOCSLLMECS K METOLONOMN U AAaHHbIM;
5) oueHka kayecTBa AaHHbIX.
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X) PeueHsus:
1) nogpo6Hble cBeAeHUs1 O crneunanmncTax, CoCTaBUBLLMX PELEH3NIO;
2) BONONHUTENbHBIE OTYETHI, MpUNaraeMble K peLeH3nu;
3) OTBETHbIE AENCTBMSA UCNOMHUTENEN UCCNEeA0BaHMSA Ha pEKOMEeHAAUNN 3KenepTa.

B cnyyae ecnu pesynbTathl npouenypbl SLP nepegatotcsa Kakon-nmbo TpeTben CTOPOHE (T. €. 3auHTe-
pecoBaHHOM CTOPOHE, 3a UCKITIYEHNEM 3aKasymka 1 YNOoTHOMOYEHHOro cneyunanucTa, npoBoasilero nccre-
[OBaHMe), JomkeH BbiTb OpopMIieH OTYEeT AN TPETbEN CTOPOHbI, B KOTOPOM COAEPKMTCA BCA MHGOPMa-
LMS, yKasaHHas Bbllle, 3@ WUCKIOYEHWEM WHopMauun, KoTopasi MO COrfalleHuno Mexay 3aka3yuKon
M YNOJTHOMOYEHHbIM CMELManMCTOM HOCUT 3aKpbIThI XapakTep. YKasaHHbI OTYET ABMNSAETCHA LOKYMEHTOM
015 CCbINKU U AOSKEH ObITb AOCTYNEH Noboi TpeTbe CTOPOHE Ha onpeaeneHHbIX YCIOBUSIX.

lpumeyaHue — [29] copgepxunt 6onee nogpobHble pekoMeHAauMu No MeToaam npencrtaBneHns u dhopmartipoBa-

HUSI faHHbIX B pamkax npoueaypbl SLP.
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MpunoxeHwue A
(cnpaBoyHoe)

PekoMeHOauum no NporHO3MpPoBaHUIO CPOKa CRyX6bI

A.1 O6wme nonoxeHusa

A.1.1 KpaTkoe onucaHue npoueaypbl NPOrHO3MPOBaHUA CpoKa CryX6bl (CM. 4.1)

Ha pucyHke 1 npuBegeHsl Npumepbl rpadMkoB N3MEHEHUS IKCNIyaTaUMOHHbBIX XapakTePUCTUK CO BpeMe-
HeM (COYHKUMM M3MEHEHUST SKCMIyaTaUMOHHbIX XapakKTePUCTUK CO BPEMEHEM) ANS1 KOHKPETHbIX akcrnyarta-
LIMOHHbIX XapaKTEPUCTMK reMEeHTa B ONpeaerieHHbIX YCNOoBUAX 3KCnnyaTtauun. OKCrniyaTaunoHHbIE XxapaKkTe-
PUCTUKM ABMISIOTCA U3MEPAEMbIMUA BEMMYMHAMM; MPU 3TOM AN KaXXO0ro KpUTUYECKOrO CBOMCTEA UCMbITEIBaE-
MOrO 3rieMeHTa HaXo4ATCA COOTBETCTBYHOLLME 3HAYEHNS €0 XapaKTEPUCTUK, U3MEHSAIOLLNECH BO BPEMEHN.

B cnyyae ecnun ycTaHOBMNEHO TOMIbKO OOHO KPUTUYECKOE CBOMCTBO HEMOCPEACTBEHHO MOCMNE TOro Kak
NOCTPOEH rpaduk OYHKUUN U3MEHEHUS IKCMIyaTalMOHHOIO KavyecTBa CO BpeMeHeM Y orpefdeneHo cooT-
BETCTBYIOLLIEE 3KCMyaTaunoHHoe TpeboBaHue, 3HadeHne PSLC BbIBOAWUTCA Kak TOYKA BPEMERHOW LUKanbl,
B KOTOPOWN nepeceknncb PyHKUNSA M3MEHEHUSA IKCMyaTaunMoHHOIO KavyecTBa Co BpeMeHeM 1 (YHKLMA IKC-
nnyaTaumoHHoro TpeboBaHus. Ecnvn npomsBoamnack naeHTUdMKaums HECKONbKIX KPUTUYECKUX CBOMCTB
M CTPOUIMUCH HECKOMbBKO rpapmrkoB OYHKLUUA NU3MEHEHNA IKCNITyaTaUMOHHBIX kKa4eCTB ¢O BPEMEHEM, U, COOT-
BETCTBEHHO, MMEETCSl HECKOMbKO SKCMMyaTauMoHHbIX TpeboBaHuii, Torga sHaveHne PSLC onpepensietcs
Nno TOYKe NepBOro NPOrHO3MPyEMOoro nepeceyeHus.

Y

X — Bpewms {; Y — akcnnyaTaunoHHble xapaktepuctukm C (t) (nponsBonbHas Lwkana)

1 — KpuUTM4ecKoe CROVCTRBO 1, onpeaensiowee KpUTU4ecKoe CBOMCTBO (MPY MUHUMAaNbHOM 3Ha4YeHun tsi);
2 — KpUTUYecKoe CBOMCTBO 2; 3 — aKkcnnyaTaumoHHoe TpeboBaHue R

PucyHok A.1 — Bo3MoXHble BUAbl (PyHKLUUM U3MEHEHUA
3KcnnyaTauMOHHbIX XapaKTEPUCTUK CO BPpEMEHEM

Taknm obpa3om, KpUTUYECcKoe CBONCTBO, BbIPaXXEHHOE KONMYECTBEHHOW 3KCMryaTauMOHHOW XapakTe-
PUCTMKON, KOTOpas NepBoi (BO BpeMEHW) NpecTaeT yAoBNETBOPATL COOTBETCTBYHOLLEMY SKCNyaTaunoHHO-
My TpeboBaHUIo, SBNSETCH pellaronm (akTopoMm ANA onpedeneHns cpoka Crnyxobl, u, criefoBaTenbHo,
3TO CBOWCTBO OydeT cuMTaThbCsl ONpeaensowmM KpUTUYeckuM cBoncTBoM. Onpepensiollee Kputudeckoe
CBONCTBO MOXET MEHSTbCS B Pa3HbIX CUTyauusx, B 3aBUCMMOCTU OT (PAKTUHECKMX YCIOBUI OKpY>KatoLLen
cpenpbl U KOHKPETHOro Habopa akcnnyaTaunoHHbIX TpeboBaHNI.

M3meHeHne aKkcnryaTauMOHHOrO KayecTBa CO BpPeMeHeM OMUCbIBaeTCs CTaTUCTUYECKMM pacnpege-
TNIEHVEM NMPU CHWXKEHNUN 3HAYEHMSA SKCMNIyaTauMOHHON Xxapaktepuctukmn (cm. A.2.4.2). Ha npakTtuke 6onbLUnH-
CTBO KOMMYECTBEHHbIX NapamMeTpoB, UCMonb3yeMblx B npouecce SLP, nmeroT cBom ctatuctmieckme pacnpe-
AenexHns n nx Heobxoaumo obpabaTtbiBaTb C NMOMOLLbIO COOTBETCTBYHOLLUMX CTATUCTUYECKMX METOAOB. ATO
TaKke cnpaBeffiMBO AM1S TaKMX XapaKTepWUCTUK 3NeMeHTa, Kak MHTEHCMBHOCTb BO3AENCTBUS, U, CriefoBa-
TenbHO, Ans ero cpoka cryosbl.
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OKCnnyaTauyoHHbIe XapakTEPUCTUKN 3fIeMEHTa, a Takke COOTBETCTBYLMe 0006 eHHbIe UHAMKATOPbI
ero n3Hoca moryT 6biTb M3MEpPEHbI C TEYEHNEM BPEMEHW, KaK, HanpuMmep, B cryyae, Korga Mcnonb3ylTcs
YHKUMM «[03a — peakumsy. Takme yHKLMN YCTaHaBMBAOT CBA3b [03bl OOMbLUMHCTBA BaXKHENLUNX BO3-
OEeNCTBUIA C OQHWUM UITN HECKOMNbKUMMK MHAMKaTopamm nsHoca (A.2.4.3).

A.2 OcHOBHble MeTogofornyeckue npuHUUnbI

A.2.1 NoagroTtoBKa

A.2.1.1 NgeHTudmkaumsa BosgencTeum (cM. 5.2.2)

Haunbonee yacTo paccmaTpvBaemble BO3OENCTBUS B NporpaMmMax UCMbITaHUA Ha CTapeHne AfeMeHToB
34aHusa MMeloT atMocdepHoe nNponcxoxaeHne. K Hum oTHocaTcsa cnegyoLlme BO30enCcTBuS:

— 3amep3aHune — oTTamBaHue, BeTep (MexaHn4Yeckme);

— COIMHEYHOE U3nyyeHne (ANeKTPOMarHuTHLIE);

— TemnepaTypa: NOBbILLEHHAs, MOHWKEHHAs 1 NyNbcupyoLwas (TepMuyeckme);

— OCafku: TBepAble, XUakue, napoobpasHble (XMMUYECKME);

— COCTaBnsoLLME 3TaNIOHHON aTMocdepbl (XMMUYECKNE);

— BeLLeCTBa, 3arpasHsLWme atMocdepy: rasbl, a3p0o30nu, YacTuLbl (XUMUYECKUE).

HekoTopyto KonNn4YecTBEHHYO0 MHAOPMaLMIO, OTHOCALLYIOCH K BO3AENCTBUAM, UMEoLWmKM aTMocthepHoe
NPOUCXOXAEHNE, MOXHO MOMNYyYUTb M3 ONyBNMKOBAHHBIX MOrOAHLIX W KAMMAaTUYECKUX OaHHbIX, a Takke
13 JaHHbIX MO 3arpsAsHeHuio Bo3ayxa. Knaccudumkaumsa okpyxarowen cpefbl B 3aBUCKMOCTU OT ee KOppo3u-
pytoLLEero BO3OencTBUA Ha pag CTaHO4apTHbIX MaTepunarnos, B OCHOBHOM MeTallfloB, ycTaHOBMeHa Ans LWnpo-
Ko obnactn muccrnegoBaHun. OBbIYHO MCCNEeAOBaHMS BbIMOMHSIOTCA C UCHOMb30BaHWEM CEPUN MeEXOY-
HapOAHbIX CTAHAAPTOB, B KOTOPbLIX MPUBEAEHbI HOPMbI Knaccudikaumy 4na atmocgepHOro KopposupyoLle-
ro Bo3gencrausd, Hanpumep [18] — [21].

DyHKUMKM peakummn Ha aosy (A.2.4.3), ycTaHaBnuBatoLL e 403kl BO3AeNCTBUA, B OCHOBHOM XUMWYECKMX MO
npvpoge, ¢ M3HOCOM MaTepuanoB, ANs HEKOTOpbIX knaccos maTtepuanos npueedeHsl B FTOCT ISO 15686-7.
B cepuun ctangaptoB [34] ycTaHOBREHa KnacCupuikaumsa BO3LEACTBUNA, BIIMSIOWNX HA 3KCMNSlyaTauWOHHbIE
nokasaTenu aneKTpUYecknx anemeHToB. [pyu HeoBXoanMOCTU yka3aHHble CTaHAapTbl AOMyckaeTcs npume-
HATb NPY aHanm3e BO3AENCTBUIA OKpyXatoLwen cpedbl Ha a5IeMeHTbl 34aHNN.

A.2.1.2 Kom6uHUpoBaHHble BO3AEWUCTRYA U KOMBUHALMKN BO3AENCTBUIA

HekoTopble BO3gencTBMA 0OyCnoBneHbl HECKOMNBLKMMU OLHOBPEMEHHO AENCTBYIOLWMMU (hakTopamm
(HanpumMep, ycunus, CBA3aHHbIE C HarM4MeM Harps>KeHW, BO3HUKALWMX NpU 3amep3aHun — oTTanBaHuu,
06YCrOBMEeHbl LIMKIMYECKA N3MEHSIEMON TeMNePaTypor 1 Hanmumem Bofbl). B To xe Bpems Boga siBnsieTcs
TONbKO (haKTOPOM XMMUYECKOro BO3OENCTBMSA. TemMnepaTypa npeactaBnsieT cobo TepMmyeckoe BO3OENCT-
BM€, HO NpW 3TOM AN MHOIMX XMMUYECKUX MPOLLECCOB OT TeMnepaTypbl 3aBUCUT CKOPOCTb peakumn. [pyrue
BO34ENCTBMSA TOW Xe WK MHOW Mpupodbl MOTYT NPUBECTU K 3HAYUTESNbHbIM CUHepreTudeckuMm adpdekram
(Hanpumep, OBYOKUCE Cepbl € a30THOM KUCMOTON U ynbTpadumoneToBoe nsnyyeHne BMeCTe C KMCIopoaoM
(cboTookncneHune)). OCO6EHHOCTU BNUSHNS KOMOUHMPOBAHHbBIX BO3AENCTBMIN 1 KOMBMHALNA BO3AENCTBUN Ha
XapakTep pasBuT1s 3HOca HeCcHXOAMMO YUNTbIBATb HA BCEX 3Tanax uccrnegosaHms no SLP.

A.2.1.3 Xvmunueckas v cbusvmecxaﬂ HEeCOBMEeCTUMOCTb pPa3fiuiHbIX 3JIeMeHTOB 3,anMI7I

HecoBMeCTMOCTb pasnuyHbIX 3NEMEHTOB 34aHWUIA pacCMaTpUBAETCS C TOYKU 3PEHUST BIIMAHWUSA KOHK-
pPEeTHbIX BO3AENCTBWI Ha 3NeMeHTbl KOHCTPYKLUUWN U, KakK NpaBuIio, MMeeT MeCTO Npu OnpeaeneHHbIX ycro-
BusiX. [pyn oToEeNbHOM PacCMOTPEHUUN KaXKAOro 3nemMeHTa, HECOBMECTMMOCTb MEXAY KOHKPETHbIM 3NeMeH-
TOM 11 COCEHUM 3MIEMEHTOM MOXET ObITb NMpoaHann3vMpoBaHa aHarnorM4yHo cryyato, Kkorga, Hanpumep, ane-
MEHT o/iBepraeTcsi BO3AENCTBUIO hakTopa, umMmetoero atmoccepHoe npoucxoxaerHue. Kak cocegHmin ane-
MEHT, TaK 1 hakTop, nMmerowmin aTMocepHoe NPONCXOXOEHME, ABNAOTCS aNeMeHTaMmn OKpyXaroLen cpe-
Obl B COOTBETCTBMM € [15]. HeECOBMECTUMOCTb NPUCYTCTBYET, HAanNnpumep, B criyvyae, koraa Koppoaus, Bbi3BaH-
Hasi KOHTAKTOM MeXay Pasnn4YHbIMU MeTarnnamu, NPOUCXOAUT TONbKO B NPUCYTCTBMM Bark Unn Korga Hanps-
XEHNE, CBA3AHHOE C pasnmyHbiMK KO3hdULIMEHTaMI TEMITOBOrO PacLUMPEHNA MaTEPUAroB XXeCTKO CoOeaNHEH-
HbIX Pa3MYHbIX S1EMEHTOB, BO3HMKAET TOSBKO B SKCTPEMArIbHbIX TEMNEPATYPHbIX YCIOBUSIX.

A.2.1.4 OnpegeneHne BO3MOXHbIX MeXaHU3MOB u3Hoca (cm. 5.2.4)

CyLLECTBYIOT pasnmyHble OrpaHMYeHns OTHOCUTENBHO MMeEloLWENnca nHpopmaummn. Tem He MeHee Bax-
HbIM SIBMSIETCA BbISIBNIEHWE MAKCUManbHO BO3MOXHOMO KONMYECTBa MEXaHW3MOB M3HOCA. OTO YMEHbLUUT Be-
POSATHOCTb OLUMOKN 1 NOATBEPANT 060CHOBAHHOCTL TOrO, YTO MEXaHU3Mbl 3HOCA, BbISIBNIEHHbIE MPU BbINOMHE-
HUW NPOrpamMM WUCMbITAHWIA, B YaCTHOCTW MPU YCKOPEHHOM KpaTKOBPEMEHHOM BO3ZAENCTBUM, ABNSTCA TUMUY-
HbIMM MEXaHU3MaMu U3HOCa, UMEKLLMMN MECTO B KOHKPETHBIX YCITOBUSAX SKCNlyaTauum.
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lNMpumeyaHue — CylecTByeT MHOro cnocoboB Bbibopa 3KCMyaTaUMOHHbIX XapakTepUCTUK U METOLAOB OLEHKM 3KC-
nnyaTaumMoHHo NpurogHocTn (cM. 5.2.6), oTnmyaromxca Apyr oT Apyra pasHoi CTeneHbto crioxxHocTu. [Mpn aTom pe-
KOMEHZYEeTCS UCNONb30BaTb CTaHAAPTHbIE METOAbI, TaK Kak OHW NMPOLUM OMpeaerneHHyro cTaamio anpobaumm npu nx
cTaHgapTtvsauum. OgHako, 6yayymn oCHOBaHHbIMK Ha 0BLLUMX heHOMEHOMNOrMYEeCcKMX noaxoaax, MHorve ctaHgapTHble
YNPOLLEHHbIE METOAbl He Bcerga MO3BOMSIT MPaBUMbHO MHTEPMNPETUPOBATbL WX pesynbTaTbl M3-3a BO3MOXHOCTU
CYOBLEKTMBHBIX cneumanicToB nabopatopuii. NMo3aToMy cpaBHeEHME pesynbTaToB UCCreaoBaHUi pa3HblX OLEHOK aBTo-
pOB He Bcerga KOppPeKTHO, YTO B LierioM MpOTMBOPEYUT maee cTaHjaptusauum. Mostomy HeobxoamMmo npoBOAUTL
nanbHenwme pa3paboTky B 061acTv cTaHgapTM3auum CyLwecTByoLWwmxX 6ornee CroxHbIX, HO 6oriee 4OCTOBEPHbIX Mée-
TOLOB, a TaKkke NPUMEHSITb MX B NPaKTUKe UCCNEeA0BaHUM LONTOBEYHOCTY.

A.2.2 NpepBapuTtenbHble UCTbITAaHUS
A.2.2.1 Buonornyeckue BO3aenCcTBUSA U BO3AENCTBUS, Bbi3biBaloLMe HECOBMECTUMOCTb (CM. 5.3)

Buonornyeckue Bo3aencTBusa n BO3OeNCTBUSA, Bbi3bIBaOLLME HECOBMECTUMOCTb, MOMYT HE OKa3bIBaTb Cy-
LLECTBEHHOI0O BIIUSIHMSA HA OONTOBEYHOCTb A0 00pa3oBaHUSA MX KOMOMHALUUI C HEKOTOPbIMIY BO3AEWCTBUAMMU,
MMEILLMMIN SKCTPEMArbHbIA YPOBEHb aKTUBHOCTU. Tak, Hanpumep, rpubky 1 6akTepUn NMET MaKCUMAaTbHYHO
AKTUBHOCTb B TEMMbIX U BraXHbIX MECTax, Un XMMmyeckass HECOBMECTUMOCTb MOXET MPOSIBUTLCS TONbKO
B MPUCYTCTBUU BNaru, UMEIOLLENCS B XXUAKOM BUAE MeXOy COeONHEHHBIMU AIEMEHTAMMU, NN (PUSMHECKAsA He-
COBMECTMMOCTb MOXET MMETb MECTO TOSMbKO MPW 3HAYMTENbHbIX Nepenagax Temnepatyp. B cootBeTcTBMM
C W3MOXEHHBIM BrUsIHUE OMONOrMYECKNX BO3OENCTBMIN U BO3OENCTBUI, Bbi3biBaKOLLX HECOBMECTUMOCTb, Kak
npaBuno, OLEHNBAETCS NP NpeaBapuUTeSibHbIX UCTbITAHUSX, LEmblo KOTOPbIX ABNAETCS onpeaerneHne crene-
HU BIUAHUS YPOBHEN COOTBETCTBYIOLLMX OCHOBHbIX BO3ENCTBUM U NX COYETaHUNA.

A.2.3 MporpammMbl UCNbITAHUIN HA CTapeHue

A.2.3.1 OnuTenbHoe BO3OENCTBME

A.2.3.1.1 HatypHble ncnbitaHus (cm. 5.4.3.2)

HauunoHanbHble 1 MexayHapoOHble Mporpammbl MO MCCNeQoBaHNUK BMUSHUSA aTMOCKEPHbIX HaTypHbIX
YCINOBWUIA NPUMEHSIIOTCA ANS LUMPOKOro AManasoHa MaTepuanocs, HO HEKOTOpble U3 HUX eLle HaxoasaTCcda Ha cTa-
avn paspaboTtkn. PesynbTaTbl 9TUX MCCNeqoBaHVA A210T BO3MOKHOCTb NONYyYnTh (OYHKUUM U3MEHEHUST 3KC-
nryaTaumoHHbIX Ka4ecTB CO BPEMEHEM N (DYHKUMA peakuun Ha gosy (cMm. A.2.4.2 n A.2.4.3), koTopble MOryT
ObITb MCMoNb3oBaHbl B kKadecTse 6asbl AaHHbIX Npy uccriegosadun SLP. Camas o6wmpHasa nporpamma mccne-
poBaHua Bosgenctemii — ato nporpamma UN ECE ICP, koTopas npegHasHadeHa Ofis YCTaHOBMEHUS Krac-
cumkaumm BNUSHUA aTMOCHEPHBLIX OKUCHSIOWINX 3arpsasHUTenen Ha Kopposuio matepuarnos. [Nporpamma
BKItOMaET B cebs HaTypHOe uccnegosaHune Bosaenctami B 39 3oHax 12 eBponeinckux ctpaH, CLUA v Kanagp!.

B HekoTopbIX MexpyHapoaHe!x cTaHgapTax, Hanpumep B [2], [4], [9] v [17] ycTaHaBnuBatoTca Tpebo-
BaHMWS K BHELUHUM BO34ENCTBUSIV HA KOHKpETHEIE MaTepuanbl. Kpome aToro, [21], ycTaHaBnmBatowmin Tpedo-
BaHWA K Knaccugukaunmm atMmocdepHbiX KOPPO3UPYOLWNX BO3AENCTBUI, Takke onpeaensieT CTPYKTypy npo-
rpamMmm nccriefoBaHus BO34eNCTBUN.

A.2.3.1.2 O6cnepgoearue 3gaHuu (cMm. 5.4.3.3)

OueHKa cpoka cnyx6bl 3NeMeHTOB paccMaTpMBaAEMOr0 CYLLECTBYHOLIErO 34aH1s NOCPeACcTBOM ero 0b-
cnefoBaHNs COMpsbKeHa Cco CNeayLWmMMn 3aTpyaHEHUSMU:

— CINOXHOCTb MONYYEHUS AaHHbIX, KacaloLMXCs NpeawecTByoLWen aKkcnnyaTaummn obcnegyembix ane-
MEHTOB NpY OTCYTCTBUM Ka4E€CTBEHHbIX pe3ynbTaToB nNpeabiayLimx obcneaoBannii, T. €. HEBO3MOXHOCTb MO-
NYyYUTb SOCTOBEPHYH MHAOPMALMIO O NepBOHaYasnbHbIX 3KCMIyaTauMOHHbLIX Moka3aTensax, MHopMaumo
MO MOHTaXy, BbIMOTHEHHOMY TEXHWYECKOMY 0OCNYXMBaHUIO U T. A. (CM. HUXeE);

— CMNOXHOCTb MPOBEAEHUSA B CYLLECTBYHOLUMX 30aHUSX Ka4eCTBEHHOro KOHTPOIMSA YCMOBWUIA SKChnyaTa-
LMK, KacaloLLUXCA OKpYyXKatloLlen cpefbl, TEXHUYecKasa CrOXHOCTb BbINOMHEHUSS MOHUTOPWHIa, NpoBeaeHns
COOTBETCTBYIOLIMX M3MEPEHUIA U T. 4., 0COOEHHO Npu HegocTaTke (PUHAHCOBLIX U BPEMEHHbLIX PECYPCOB,
KBanMMULUMPOBaHHbIX CrneuManucToB. HakonneHne n cucrematusaums AaHHbIX HaTypHbIX obcnenoBaHuii
3palui (cm. TOCT ISO 15686-7), npu CBOEBPEMEHHOM MMNAaHMPOBAHUN WUCCNEAOBaHUA HEOOXOAMMbI AN
YCTaHOBMNEHNSA MPSIMON CBA3N MEXAY COCTOSHWEM 3NEMEHTOB, NapaMeTpamun OKpyXatoLlen cpefbl U pexu-
MOM 3KcnryaTauuy 3gaHns 4ns nocrneayoLwen OLEeHKN OCTaTOYHOro cpoka cryxobl.

A.2.3.1.3 UcnbiTaHnsa aKcnepyMMeHTanbHbIX 3gaHui (cM. 5.4.3.4)

Mpy TWaTeNbHOM MNAaHUMPOBAHWM MPOrPaMMbl UCMbITAHUA WU COOTBETCTBYHIOLLENA KOHCTPYKLMUM WUCMbI-
TblBAEMOro 3gaHus (ero Moaenu unu dparmMeHTa) AaHHbIA NOAXOL MMEET HECKOMbKO MpenmyLLecTB, Hanbo-
1nlee BaXKHbIM U3 KOTOPbIX SBMSIETCS TO, YTO 3MIEMEHT 34aHMsS MOXET NPONTUN NnofiHoMacLlTabHble UchblTaHWs
(Hanpumep, MOXXHO N3MepUTbL IPPEKTUBHOCTL 3BYKOU3OMSLIMU, HECYLLYHO CMOCOBHOCTb KOHCTPYKLWIA B YCIO-
BUSAX €ro B3aMMOLENCTBUSA C COMpAraeMbiMy 3reMEHTaMn, UccnenoBatb OrHECTOMKOCTb unn addekTmB-
HOCTb CpeaCTB NOXapoTyLUeHMs U T. .).
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A.2.3.1.4 UcnbiTaHnA B (hakTUYECKMX YCIIOBUAX IKcnnyaTaumum (cMm. 5.4.3.5)

Llenbio HacToswero nogxoaa ABMsSeTCSA CO34aHNe Tako MakCMMarbHO BO3MOXHON 3KCNepuMeHTanb-
HOW CUTyauuu, Npu KOTOPOWN UCMbITbIBAEMbIA 3NIEMEHT HAaX0AUTCH NOA BAVMSIHMEM BCEro BO3MOXHOMO Auana-
30Ha BO3[AENCTBUI, B pearbHbIX YCIOBUAX JKCNyaTtauuu, B OTNMYME OT 06CreaoBaHUs 34aHuin C Lenbio
NPOrHO3MPOBaHNA OCTATOYHOIO Cpoka CrnyXbbl NyTeM naccuBHbIX HabnogeHun 6e3 BMelwlaTenscTBa B Cy-
LLLECTBYHOLLYIO OKpYXatowlyto cpeqy (cMm. A.2.3.1.2). imeeTcsa HECKONbKO aHanorMyHbiXx MOMEHTOB MeXay 1c-
cnefoBaHNs MU JOSNITOBEYHOCTU SfIEMEHTOB OKCNEPUMEHTAsbHbIX 34aHUA U UCCNeaoBaHUSaMU UX U3HOocA
B (PaKTUYECKMX YCINOBUSAX IKCMyaTauun.

OrpaHnyeHns n CNOXHOCTN NPU UCMbITAHUAX B PakTUYECKMX YCrOBUSAX 3KCnyaTauun, Kak npasurio,
Te Xe, YTO U MPU UCTBbITaHNSX dKCMEPUMEHTanbHbIX 34aHUA. YCNOBUSA 3KCNyaTauuy B 4acTu BO3LEUCTRUSA
OKpy>KaroLLen cpefbl Ha UCMbITbIBAEMbIN SNIEMEHT, Kak NpaBuro, TpyaHee NOAAalnTCs KOHTPOMo, a nsmvepe-
HWe 1 onncaHue COOTBETCTBYHOLLMX XapaKTePUCTMK OKpY>KatoLLen cpedbl 3aTpyaHNUTENBHO.

McnbiTaHust B chakTyeckyx YCroBUSX SKCTyaTaumm SABMSTCA BO MHOMMX Crydasix HeOBXOAUMbIM SKCNeEpu-
MeHTarnbHbIM NOAXOA0M, NPU KOTOPOM ANS UCCNeAoBaHUSA AONTOBEYHOCTU 3feMeEHTbI 34aH1Ma nogBepralTca
BO30EVCTBUIO (PakTOPOB CTapeHus, HanPsIMyo CBA3aHHbLIX C BO3MOXHbIMY AENCTBUSMU [0ONb30BATENS.

A.2.3.2 YcKkopeHHble KpaTKOBpPEMEHHbIe ucnbiTaHus (cm. 5.4.4.1)

Llenbto yCKOPEHHbIX KpaTKOBPEMEHHbIX UCMbITAHUIA SBASIETCA N3MEPEHNE CKOPOCTU U3MEHEHUS pa3nuy-
HbIX CBOWCTB, KOTOPbIE, KaK MpaBuio, MMEKT MEeCTO NMpu ANUTENbHOM BO3LASUCTBUM B (PaKTUYECKMX YCro-
BUSIX SKCMnyaTauuu.

YCKOPEHHbIE KPaTKOBPEMEHHbBIE UCTIbITAHWUS MOTYT ObITb pa3buTel HA TPU OCHOBHbIE TPYMNbI:

a) aTanoOHHble UCMbITaHUA — AN CPaBHEHUS pe3ynbTaToB C pes3ynbTaraMy 3TanOHHbIX UCMbITaHWUN
CYLLIECTBYIOLLMX IIEMEHTOB 3[j@aHUI: B CAMOW NPOCTOM (hOpMe TaKme Nporpammbl UCMbITaHUA MOryT ObITb UC-
nonb30BaHbl AN NPUBNMKEHHOTO PaHXUPOBaHUS WM KNaccuUKalmu AorroBEYHOCTU HOBbIX 3f1EMEHTOB
3[aHn NyTeM CpaBHEHUS UX CBOWCTB C cyllecTBYyOWUNMU. [ocne BhISBIIEHNs MEXaHU3MOB M3HOCa NyTeEM
TWAaTEeNbHOro MMaHNpoBaHWUs MPOrpaMmbl UCMbITAHUA M COBMECTHOrO aHanusa pesynbTaToB ANUTESNbHOro
BO3[EVCTBMS Ha dNeMeHTbl (3TanoHHbIe) aHanorM4yHoro Tuna Heo6xoanmo nposecTu uccnegosaxve SLP;

6) cmMogenupoBaHHbIE 1 YCKOPEHHbIE UCTBbITAHUS Ha BO3OENCTBME OKpYXatoLen cpefbl: Lenbio JaHHbIX
nporpamm sIBASIETCS XKenaHme CMOLENMPOoBaTh 1 YCKOPUTbL BO3OENCTBME BCEWN IKCMyaTaLMOHHON OKpYXato-
Len cpedbl Uy No KpamHemn mepe MMUTUpPOBaTb OCHOBHOE BO3[ENCTBME TakoW MHTEHCMBHOCTM, KOTOpas
OyaeT npeanonoXUTENbHO NPUIOXeHa K aneMeHTy. CteneHb yCKopeHust 0bblYHO OLEHMBAETCS MO OTHOCK-
TenbHbIM MHTEHCMBHOCTAM BO3AENCTBMA M3HOCA 719 HEKOTOPOWN MOAENU M3HOCa;

B) MPUEMOYHbBIE UCMbITAHNSA: 0BLIYHO AaHHBLIE YCKOPEHHbIE UCMbITAHUS MIIaHMPYIOTCS Ha OCHOBE KOHT-
pPONsA OCHOBHOWM 3KCMNyaTaUMOHHOW XapakTepucTUKN ONA NPUHATUSA PeLleHns O rOAHOCTM 3reMeHTa C yJe-
TOM MpakTU4eckon nHopmaLm o6 skCnyaTaumoHHbIX NoKa3aTensx aHanorMyHbIX 3NeMeHTOB B KOHKpeT-
HOW OKpy>XatoLlen cpefe. Takow TUM UCMbITaHWIA B NyYLIEM Cry4Yae Mo3BOonisieT Npov3BecTy Npubnmantens-
HYO KOMMYECTBEHHYHO OLIEHKY CpOKa cnyX0bbl 1 He ABNAETCA peKoMeHayeMbIM.

[nsa noaTBEPXKAEHUS TOrO, YTO MEXaHW3Mbl M3HOCA M OTHOCUTEMbHbIE CKOPOCTW peaKkLuu, CBSA3aHHbIe
C YCKOPEHHbIMUW KpaTKOBPEMEHHBIMU UCNBITAHUSIMU, TE€ Xe, YTO M B YCMOBUSIX SKCNnyaTauum, Unm no kpan-
Hel Mepe aHariormyHbl, YCKOPEHHOE KPaTKOBPEMEHHOE UCTIbITAaHNE YacTo KOMOMHMPYETCS C KpaTKOBPEMEH-
HbIMW UCNBITAHUSAMU B YCI0BUSX akcnnyatauum (cm. 5.4.4.2). [Ins onpefeneHns U3Hoca Ha paHHMX 3Tanax
B 0060MX pexrMax BO3aeUCTBUSA MOXHO OCYLLEECTBUTL ObICTPOE CpaBHEHME pe3yrbTaToB.

YCKOpPEHHbIE KPaTKOBPEMEHHbIE WCMbITAHUSI COBMECTHO C MOAENUPOBAHMEM MPUMEHVMbI ANsi OLIEHKU
BISIHUS MEXaHNYECKNX U TEPMUYECKMNX BO3AENCTBUM, KaK CTaTUYECKUX, TaK U LUKITUYECKMX.

TpeboBaHMsa K MeTogam MCcrneaoBaHWUs UCKYCCTBEHHOMO KNUMMaTU4ecKoro CTapeHus Ans onpeaeneH-
HbIX MaTepuarnoB YCTaHOBIEHbI, HAaNpMMep, B creaywmnx MexayHapoarbix ctangaptax: [1], [3], [5] — [14],
[22] - [28] v [32].

3HaunTenbHOE KONMYEeCTBO MEeXAYHapOOHbIX CTaHAAPTOB MO UCMbITAHWAM Ha CTapeHue 3NeKTPUYECKmX
SNEMEHTOB BKMIOYEHO B ceputo [33], paccmaTpmBaloLLyt0 MEXaHUYecKne BO3AeNCTBUS. HekoTopble 13 yka-
3aHHbIX CTAaHOAPTOB AOMNyCKaeTCsa NPUMEHATb U ANA ONpeAeneHHbIX 3NeMEHTOB 34aHUN.

A.2.3.3 OueHka 3KkcnnyaTauMoHHbIX nokasatenen (cm. 5.4.5)

[ns HeKkoTopbIX BO3AENCTBUI Obinv paspaboTaHbl aMAMpUYeckue U NonyaMnmpuyeckme Mogenu, no-
3BONSKOLLUNE MMUTMPOBATL BO3AENCTBUS. B Takmx cnyyasix oueHka MOXEeT ObiTb OCHOBaHa B GONbLUMHCTBE
Ha pacyeTax Npv cpegHeM 3HaYeHWM BO3LAENCTBUSI U KOHTPOSbHBLIX M3mepeHusx. OcobeHHO OaHHbIN MeToA
noaxoauT Ars BO3AENCTBUA MEXaHUYECKON U TEPMUYECKOM Npupoapbl. Tem He MeHee npu noboi BO3MOXKHOC-
TV cnegyeT MCMOoMb30BaTh CYLLECTBYHOLME MOAENN N3HOCA C MCMOMb30BaHWEM 3aKOHOB XMMMWUYECKUX B3au-

MOLENCTBMI MaTepuraroB B NpoLecce U3Hoca.
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A.2.4 AHanu3 v uHTepnpeTauus pe3ysibTaToB

A.2.4.1 O6wme ceegeHus (cMm. 5.5)

CyLleCTBEHHbIM 3Tan MHTepnpeTauMmM MOJSTyYeHHbIX AaHHbIX MPEACTaBnsOT BbIBOAbI CMeuuanmcToB.
HeCMOTpﬂ Ha CTpeMneHune nonyyvyeHnsa pe3ynbtaTtoB UCCrnenoBaHNAa B KONMM4eCTBEHHOM BUAE U obocHoBaHus
pPELLEHNA C UCMONBb3OBAHMEM TPAAMLMOHHBIX HayYHbIX METOAOB, MHEHWSI CMeuManucToB LOSMKHbI OOpM-
NATBCHA JOKYMEHTASbHO U YYUTBIBATLCH BO BCEX ClyYasX.

lNpumedyaHue — AnNbTepHATNBON SIBMSETCS CPaBHEHUE OTHOCUTEIbHbIX 3KCMIyaTaUMOHHbIX XapaKTepUCTMK He-

CKOMNbKMX 311eMEHTOB, KOTOpble 6biNu MCMbITaHbl 0AMHAKOBbIM crnocobom. Takoe cpaBHEHME 4acTo MPOW3ROOST

C Uenblo paHX1MpoBaHWs! areMeHToB. [Ins 9TOro MOXHO MCMoNb30BaTb YacTb NMPUHLMMOB, U3NOXEHHBIX B HACTOs-

Lem cTaHgapTe.

YcTaHoBneHHast CBA3b Mexay (PYHKUMSAMU M3MEHEHUS IKCNIyaTaUMOHHBIX Ka4eCcTB CO BPEMEHEM, MO-
JNIy4eHHbIMU MO pe3ynbTaTaM OSIUTENbHbIX Y KPaTKOBPEMEHHbIX UCTbITaHUA (Npy UX TWATeNbHOM BbINOMHe-
HWUK), MOXET MCMONb30BaTLCA AN MPOrHO3MPOBAHMS CPOKa CryXObl MOAOOHBLIX 3NEMEHTOB UCKIIOHUTENBHO
Ha OCHOBaHUW Pe3ynbTaToB AOMOMHUTENbHbIX KPATKOBPEMEHHbIX UCTbITaHWU.

C uenblo nnncTpauun TpyaHOCTEN PacLUMPEHHON 3KCTPanonsaumMmn Ha pucyHke A.2 npeacTasrneHbl pe-
3ynbTaTbl UCMOMb30BaHNA TPEX PasnuyHbIX YHKUMIA SKCTpanonsaumu, yaooBneTBOPALLUX YeTbipeM nsMe-
PEHHBIM 3HAYEHMSIM NPOU3BOSIbHON BENUYMHBI. Kak MOXHO BUAETb, Ans AaHHOIO (CrMLLIKOM Y3KOro) avana-
30Ha M3MEHEHWs1 OMbITHBIX MapaMeTpoB B 3aBUCUMOCTU OT Bblibopa (yHKLUM HabrmoaaeTcs COBEpLUEHHO
pasHbIn TUM NepeceyYeHns C ropM3oHTaNbHON OCbl0 KOOPAMHAT. VICMonb3ys OCHOBaHHYIO PU3NYECKYIO MO-
Oenb B kayecTBe 0asnCHOM, Npu Haanexallem Bblbope (OYHKUUM IKCTPANonsiLuy HagexXHOCTb pesynbTaToB
NoBbILLIAETCS.

TeM He MeHee nHorga gaxe Manble (MHorAa Crny4vavHble) M3MEHEHUS] N3MEPEHHBIX B UCTIbITAHUSIX 3HA-
YEHWU XapaKTEPUCTUK MOTYT MPUBECTM K 3HAYUTENbHOMY M3MEHEHUIO MOJNIOXKEHUSI TOYKM NepeceyeHus no-
nobpaHHOM Ha Mx ocHoBe (PYHKLUMW 3KCTPaMnossiLMn C ropu3oHTariHonm ocbio (cMm. pucyHok A.3). MNoatomy
HeobXxoaMMO MPOSIBNATL OONbLUYI0 OCTOPOXHOCTb, Tak Kak Ha NPaKTUKE ANst UISMEPEHHbIX 3HAaYeHWU Bceraa
nmeeTcs onpegeneHHas norpeLHocTb (CnyvyanHas, cuctemMaTnyeckas u 1. n.).

A.2.4.2 ®yHKUUM N3MEHEHUSA IKCNIyaTaUUOHHBIX KaleCTB CO BpeMeHeM

B obwwem cnyyae dyHKUMS M3MEHEHMS SKCINyaTaLMOHHOro Ka4yecTsa Co BpeMEHEM, HanpumMep, B BUae
MHAMKaTopa U3HOCa, N5 KaXKA0oro KpUTUYeckoro CeoncTBa, Buaa BO3L4ENCTBUSA, YCNOBUA IKCNITyaTaumMm unm
MX CoYeTaHMn npeacTtaBnsaeT cobON CNOXHYK HENWHEAHYI 3aBUCUMOCTb OT BPEMEHU, a TakKe OT WMHTEH-
CUBHOCTW BO3AENCTBUS UMM OT KOMOMHALMN TakUx MHTEHCUBHOCTEN BO3OeNCTBUIA. Takas pyHKUNS He CBs-
3aHa C KakuM-TO OfHUM 3HAYEHUEM, a OMUCLIBAETCS CTaTUCTUYECKUM pacnpedeneHnem akcnnyatalmMoHHON
XapaKkTepUCTUKN.

B paccmaTpvBaemMom UHTEpBane nepeMeHHoOM 00bIYHO MOXKHO anmnpoKCMMUPOBaTh OYHKLMIO MOCPEACT-
BOM 3HauMTeNbHO Gonee NpocToro BblpaXeHns (4acTo JIMHEMHOrO) 411 HEKOTOPbIX UMM BCEX NEPEMEHHbIX
(cm. A.2.4.3). OyHKUMNS UBMEHEHWs SKCMMyaTauMOHHOrO KavyecTBa CO BpeMeHeM MOoXeT noabupaTbes, Ha-
npumep, C MOMOLUBID PErpecCUOHHOr0 aHanmMs3a Ha OCHOBAaHMUM KONMMYECTBEHHbIX AaHHbIX, BO3MOXHO
C NpuBNeYeHneM HU3nKo-MatreMaTUYecknx mogenem, NoCTPOEHHbIX MOMYyaMNNPUYecKUM MEeTO4OM UIN UC-
X045 N3 N3BECTHbIX PUBNYECKMUX 3aKOHOB.

A.2.4.3 ®yHKuuAa peakumm Ha o3y

Ons MHOMMX TUMOR SMEeMEHTOB OKa3anoCb BO3MOXHbIM Ha OCHOBE HAaTypHbIX WUCMbITAHWA ONpeaenuTb
NpUGNMXKeHHbIe onucaTenbHble YHKLMN peakuunii Ha 403y, KaXaasl U3 KOTOpPbIX MPUMEHMMA K Lienomy Knac-
Cy 2NeMeHTOB. 3TU (PYHKLMK, CBSA3bIBaOLLME A03bl HANBOee BaXHbIX BO3AENCTBUMA C OAHUM WITU HECKOITb-
KAAMW MHOMKaTOpaMu U3HOCa 3M1EeMEHTOB, OMUCHIBAKOTCS YMPOLLEHHBIMU COOTHOLLEHUSIMU, YACTO JIMHENHOTO,
a VHOr4a M HemnuMHEHoro xapaktepa. MHgukatop usHoca ycTaHaBnvMBaeTCs B BUAE CYMMAapPHOro YNpoLLEeH-
HOro MoKasaTens, Harnpumep, CBA3aHHOIO C NoTepeit UM yeenuyeHnem Beca. o cylecTBy, OyHKUUSI peakLmm
Ha [103y OMMCLIBAET Te e MOCrNeAoBaTeNIbHOCTU COOLITUIA, YTO U OYHKLMS U3MEHEHUS SKCTyaTaLMOHHOTO Ka-
YyecTBa CO BPEMEHEM, XOTS U UMeeT Bonee NpocTyo popMy U XxapakTep; Npy 3TOM NepeMeHHbIe BPEMEHN U UH-
TEHCUBHOCTU [10GABNSIOTCS K NEPEMeHHbLIM A03bi M0 KpaitHei Mepe dhopMaribHbIM 0Gpasom .

HpUMeanue — OcHoBbIBasiCb Ha nccneaoBaHUAax B obnacTtu MeauunHbl, NCnosib3oBaHne q)yHKLlVII;I peaKLIMPI Ha o3y
ofo06peHo Takke W AN UCMONb30BaHNA B 06GnacTy OLEHKU BIUAHUS aTMOCHEpHOro KOpposupyoLLero Bo3aemncr-
BMSI HA 3MEMEHTbI 1 B 0611acTv UCCNeAoBaHUi BIIUSIHIUS OKPYXatoLLen cpefbl Ha CPOK CIyX6bl 3MeMeHTOB.

" OyHKUMK, Ha3bIBAEMbIE (DYHKLNSIMU Peakumil Ha 403y, B KOTOPbIX BPEMSI 1 3HAYEHUSI MHTEHCUBHOCTI (MI CBSI-
3aHHbIE C HMW BEMUUMHBI) SBMAIOTCS SBHLIMU NMEPEMEHHBLIMMW, ONMUCaHbl B NMTepaType. XOTs Takoe HasBaHue yHKUMI
1 He COOTBETCTBYET CTPOrOMY OMNpefENEeHMIo, OHO CTano obLLENPUHSTLIM, 0COBEHHO B Npeaenax uccnegyemon obnactm
OKpY>KatoLmMx cpea.
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— —— — MONWHOM 1-ro nopsaaka;
——— — MOMMHOM 2-TO NOPSIAKa;
.—.— — NOonMHOM 3-ro NnopsiaKka;

[¢] — N3MepPEHHble 3Ha4YeHnqa

PucyHok A.2 — Mpumep 3KkcTpanonsAuMm Ha OCHOBe PasnUyHbLIX PyHKUIUA

1,0

0,8

0,6

0,4

0,2

Y

——— — MOMUHOM «O» 2-T0 NOPAOKA;
——— — MOMNWUHOM «x» 2-T0 NOPSA[IKa;
0 X  — M3MEpEeHHbIE 3Ha4YeHns

PucyHok A.3 — pumMep akcTpanonAuMm Ha OCHOBe ABYX B3aUMOCBSA3aHHbIX HaGopoB

U3MepeHHbIX 3HaA4YeHUn
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(1]

(2]

(3]

(4]

5]

(6]

(7]

(8]

9]

(10]

(11

[12]

[13]

ISO 291

ISO 877 (all part)

ISO 2135

ISO 2810

ISO 3668

ISO 4582

I1ISO 4611

ISO 4665-1:1985

ISO 4665-2:1985

ISO 4665-3:1987

ISO 4892-1

ISO 4892-2

ISO 4892-3

Bu6nuorpadus

Plastics — Standard atmospheres for conditioning and testing
(Mnactmaccbl. CTaHgapTHble aTMocdepbl ANs KOHAMLUMOHUPOBAHUS U UC-
nbITaHWA)

Plastics — Methods of exposure to solar radiation
(Mnactmacckl. MeToabl BO3AENCTBUSA COMHEYHOMO N3MyYeHus)

Anodizing of aluminium and its alloys — Accelerated test of light fastness
of coloured anodic oxidation coatings using artificial light

(AHogupoBaHWe anioMUHUSE U antOMUHUEBBIX CMNaBOB. YCKOPEHHOS UCTibl-
TaHWe Ha CBETOCTOMKOCTb LIBETHbLIX aHOAHO-OKCUMAHBIX MOKPLITHIA C UCNONb-
30BaHNEM UCKYCCTBEHHOTO OCBELLEHMST)

Paints and varnishes — Natural weathering of coatings — Exposure and
assessment

(Kpacku 1 nakv. Pa3pyLueHue nokpbITUin No4 BINAHMEM aTMOCHIEPHbIX BO3-
nencTeuin. Belgepkka u oueHka)

Paints and varnishes — Visual comparison of the colour
(Kpacku 1 naku. BusyanbHoe cpaBHeHMe LIBETa Kpacok)

Plastics — Determination of changes in colour and variations in properties
after exposure to daylight under glass, natural weathering or laboratory light
sources

(Mnactmacckl. Onpegenexne U3MEHEHUA OKPaCKM U CBOWCTB Mocne BO3-
OEeNCTBMSA OHEBHOrO CBETa MOA, CTeKIOM, eCTECTBEHHbIX aTMOCHEpPHbIX
ycrnoswui unu nabopaTopHbIX UCTOYHUKOB OCBELLEHNS)

Plastics — Determination of the effects of exposure to damp heat, water
spray and salt mist

(Mnactmaccol. OnpefeneHne BO3AENCTBUSA BMNaXKHOrO TeMna, BOASHON CTPyU
N COMsIHOTO TymMaHa)

Rubber, vulcanized — Resistance to weathering — Part 1: Assessment
of changes in properties after exposure to natural weathering or artificial light
(PeanHa BRynkaHnsmMpoBaHHast unu tepmonnactudHas. CTOMKOCTb K aTmo-
cepHbiM BosaencTeusiM. YacTtb 1. OueHka U3MeHeHUn CBOMCTB nocrie BO3-
OeliCTBUSI eCTECTBEHHbIX aTMOCMEPHbIX YCMOBUA WMAU UCKYCCTBEHHOIO
OCBeLleHns)

Rubber, vulcanized — Resistance to weathering — Part 2: Methods of expo-
sure to natural weathering

(Pe3vHa BynkaHu3mpoBaHHas munu TepmonnactuyHas. Yacte 2. Metoabl 1c-
NbITAHWI Ha BO3AENCTBUE €CTECTBEHHbBIX aTMOCHEPHbIX YCIOBUI)

Rubber, vulcanized — Resistance to weathering — Part 3: Methods of expo-
sure to artificial light (Pe3nHa BynkaHn3MpoBaHHasi UM TepMornnacTuyHas.
(Yactb 3. MeToApl MCNbITaHUIA HA BO3AEVCTBME UCKYCCTBEHHOIO OCBELLIEHUST)

Plastics — Methods of exposure to laboratory light sources — Part 1: Gen-
eral guidance

(Mnactmaccel. MeTogbl UcnbITaHWIA Ha BO3AeWCTBME NabopaTopHbIX WUC-
To4HMKOB cBeTa. YacTb 1. ObLiee pykoBOACTBO)

Plastics — Methods of exposure to laboratory light sources — Part 2:
Xenon — arc sources

(Mnactmaccel. MeToabl UCNbITaHUA HA BO3AeNcTBME NabopaTopHbIX NCTOY-
HUKOB cBeTa. YacTb 2. KceHoHOBbIE AyroBble namnbl)

Plastics — Methods of exposure to laboratory light sources — Part 3: Fluo-
rescent UV lamps

(Mnactmacckl. MeToabl UCNbITaHUA HA BO3AeNCcTBME NabopaTopHbIX NCTOY-
HUKOB cBeTa. Yactb 3. JlloMMHeCUEHTHbIEe namnbl YribTpaduoneToBoro
N3nyyeHus)
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[19]
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[21]

(22]

(23]

(24]

ISO 4892-4

1ISO 6241:1984

ISO 6707-1:2004"

ISO 8565

ISO 9223

ISO 9224

ISO 9225

ISO 9226

ISO 9370

ISO 11341

ISO 11431
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Plastics — Methods of exposure to laboratory light sources — Part 4: Open-
flame carbon-arc lamps

(MnacTtmaccbl. MeToabl 3KCMOHWPOBaHMST Nog NabopaTOpHbIMU UCTOYHU-
Kamu ceeTa. YacTb 4. [namMeHHbIe yronbHble OyroBble NamMribl OTKPbLITOrO Tuna)

Performance standards in building — Principles for their preparation and
factors to be considered

(CtangapTbl aKcnnyaTauMOHHbIX XapakTepucTuk B cTpouTensctee. [puH-
UmMnbl ux paspaboTkun 1 dakTopbl, TpebyoLLMe yyeTa)

Building and civil engineering Vocabulary. Part 1. General terms
(CTponTenbCTBO 34aHMn 1 rpaxaaHckoe ctpoutensctBo. Crorapb. Hactb 1.
OCHOBHblE TEPMUHBI)

Metals and alloys — Atmospheric corrosion testing — General requirements
(MeTtannbl 1 cnnaebl. VicnblTaHne Ha aTMocdepHyto koppoauto. ObLime
TpeboBaHus)

Corrosion of metals and alloys — Corrosivity of atmospheres — Classification,
determination and estimation

(Kopposus metannos u cnnaeoB. KoppoauiiHocTb atMocdep. Knaccudum-
Kauus, onpegeneHve n oueHka)

Corrosion of metals and alloys — Corrosivity of atmospheres — Guiding va-
lues for the corrosivity categories

(Koppoaus metannos u cnrnasck. Koppo3uiiHocTe atmocdep. YCcTaHOBOY-
Hble 3HaYeHUs1 AN KAaTeropun KOPPO3IUNHOCTN)

Corrosion of metals and alloys — Corrosivity of atmospheres — Measure-
ment of environmental parameters affecting corrosivity of atmospheres
(Kopposus metannoe u cnnasoB. KopposuiitHocTe atmocdep. VamepeHne
napameTpoB OKPYXalollen cpedbl, BMAMSIOLMX Ha KOPPO3UMHOCTb aTMo-
cpepsbl)

Corrosion of metals and alloys — Corrosivity of atmospheres — Determina-
tion of corrosion rate of standard specimens for the evaluation of corrosivity
(Kopposua metannos n cnnaesoB. KopposuiHocTe atmocdep. Onpegene-
HYe CKOPOCTM KOPPO3UM CTaHAaPTHLIX 06pasLioB Ans OLEHKM KOPPO3UAHOCTH)

Plastics — Instrumental determination of radiant exposure in weathering
tests — General guidance and basic test method

(Mnactmaccel. OnpegenexHve ¢ NOMOLLbID NPUOOPOB IHEPreTUHECKON 3KC-
nosnuMnm B UCMbITAHUAX Ha aTMmocdepocTonkocTb. Obliee pyKkoBOACTBO
N OCHOBHOW MEeTO UCMbITaHWs)

Paints and varnishes — A rtificial weathering and exposure to artificial ra-
diation — Exposure to fitered xenon — arc radiation

(Kpackn n naku. VickycctBeHHOe atMocdepHoe BO3AeNCTBUE U BO3OENCT-
BME WCKYCCTBEHHOrO M3nyyeHusi. Bo3aencreue mMsnyvyeHns OyroBoW KCEHO-
HOBOI Nnamnbl, CHaGXXeHHOM PUNbLTPOM)

Building construction — Jointing products — Determination of adhesion/
cohesion properties of sealants after exposure to heat, water and artificial
light through glass

(CTpoutenbcTBo 3gaHuin. MaTepuansl ans ctbikoB. OnpeneneHve agrean-
OHHBbIX/KOT€3UOHHbIX CBOWCTB MNOCre BO3AENCTBUS Tenna, Boabl U UCKyC-
CTBEHHOrO CBETa Yepes CTEKI0)

" Ha Tepputopun Pecnybnukn benapyck pencrtsyet CTb ISO 6707-1-2009.
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ISO 11507

ISO/TRA 11728

ISO 13638

ISO 14615

ISO 15686-4

ISO 15686-6

ISO 15686-8

ISO 30013

IEC 60068-2

IEC 60721

Paints and varnishes — Exposure of coatings to artificial weathering —
Exposure to fluorescent UV lamps and water

(Kpackn un naku. BosgencrBuMe WCKYCCTBEHHbIX aTMOCKEpHbIX YCRoBui
Ha NoKpbITUA. Bo3gencTene MIOMUHECLEHTHBIX NlaMn yrnbTpadunoneToBoro
n3nyyeHust n Bogpl)

Anodized aluminium and aluminium alloys — Accelerated test of weather
fastness of coloured anodic oxide coatings using cyclic artificial light and
pollution gas

(AHOAVMpPOBaHWE antMUHUSA U antOMUHUEBBLIX CMABOB. YCKOPEHHOE UCHLI-
TaHVe CTOMKOCTU K BbIBETPMBAHUIO LIBETHbIX aHOAMPOBAHHbLIX OKCYAHBIX M0-
KPbITUI C NCMONb30BaHMEM LIMKITMYECKOrO UCKYCCTBEHHOMO CReTa U 3arpss-
HSAKOLLEero rasa)

Building construction — Sealants — Determination of resistance to prolon-
ged exposure to water

(Ctpoutenbcteo 3gaHuin. 'epmetukn. OnpeageneHme CToMKoCT K ANUTenb-
HOMY BO3ENCTBMIO BOAbI)

Adhesives — Durability of structural adhesive joints — Exposure to humidity
and temperature under load

(Knewn. Cpok cnyx6bl CTPYKTYPHbIX KNENKUX coefuHeHnin. NoaBepKeHHOCTb
BO3[EVCTBMIO BMAXHOCTW U TEMMNEPATYPLI NO Harpy3Komn)

Building Construction — Service Life Planning — Part 4: Service Life Plan-
ning using Building Information Modelling

(CtpoutenbcTBo 3gaHuii. [TnaHupoBatiie cpoka cnyxbbl. Yactb 4. MNMnaxu-
poBaHue cpoka crnyXbbl ¢ UCMONb30BaHWEM WH(OPMALMOHHOIO MOAEeNu-
poBaHuA 3ganniv)

Buildings and constructed assets — Service life planning — Part 6: Pro-
cedures for considering environmental impacts

(BpaHus n HegBKMMOE MMyLLLeCTBO. [naHnpoBaHne cpoka cryxbbl. HacTb 6.
Mpoueaypbl aHann3a BO3AENCTBUS Ha OKPY>KatoLLyto cpeny)

Buildings and constructed assets — Service life planning — Part 8: Refe-
rence service life and service-life estimation

(30anHua n coopyxeHus. MNnaHvpoBaHue cpoka cnyx6bl. Yactb 8. OtanoH-
HBIN CPOK CMYXObl 30aHWIA 1 OLLEHKa NIaHNPYeMOro cpoka Cryxobl

Rubber and plastics hoses — Methods of exposure to laboratory light sour-
ces — Determination of changes in colour, appearance and other physical
properties

(PykaBa pesuHoBbIE 1 NnacTMaccoBble. MeToabl BO3AencTBus nabopartop-
HbIX MCTOYHMKOB cBeTa. OnpeneneHne M3MeHeHWn LBeTa, BHELLHEro Buaa
N Opyrux pranyecknux xapakTepucTuk)

Environmental testing
(UcnbiTaHnsa Ha BO3OENCTBME BHELLHUX DAKTOPOB)

Classification of environmental conditions
(Knaccudmkaunsi BHELLHMX BO3AENCTBYOLLMX (DAaKTOPOB)





