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Mpeancnoeue

Lenvun npuHumnel ctTaHaapTusaummn B Poccuiickon Pegepavumm yctaHoBneHbl PefepanbHbiM 3akOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4eCKOM perynmpoBaHumny», a npasuna npuMeHeHust HaLMoHanbHbIX
ctaHgapTtoB Poccunckon ®eagepaumm — FMOCT P 1.0—2004 «CtaHgapTtusaumsa B Poccuiickon degepaumn.
OCHOBHbIE MONOXEHUA»

CBegeHus o cTaHpapTe

1 NOANOTOBJIEH ABTOHOMHOW HekOMMepyeckon opraHusaumMen «HayvHo-uccnegoBaTenbCKUm
LeHTP KOHTPOMSA U ANarHOCTUKN TexHudeckux cuctem» (AHO «HUL KO ») Ha ocHoBe COBCTBEHHOTO ayTeHTUY-
HOTo NepeBoAa Ha PYCCKUIM A3bIK MeXAyHapo4HOro cTaHaapTa, ykasaHHoro B nyHkTe 4

2 BHECEH TexHuuyeckum koMuTeToM no ctaHgapTtusauum TK 183 «Bnbpauus, yaap u KOHTPONb TEXHU-
YECKOro COCTOSIHUSA»

3 YTBEPXXOEH W BBEAEH B OEWCTBWE Mpukasom deaepanbHOro areHTcTBa no TeXHUYEeCKOMy
perynupoBsaHunio n metponornm ot 16 Hoadpsa 2011 r. Ne 553-cT

4 Hacroswmin ctangapt nageHtudeH mexayHapogHomy craHgapty UCO 13381-1:2004 «KoHTponb
COCTOSIHMA 1 QuarHocTuka maluumH. MNporHoanposaHue. YacTtb 1. Obuwee pykosoacteo» (ISO 13381-1:2004
«Condition monitoring and diagnostics of machines — Prognostics — Part 1: General guidelines»).

HaumeHoBaHWe HacTosALWero ctaHgapTa U3MeHEeHO OTHOCUTENbHO HaUMEHOBAaHUS YKa3aHHOTO MeXay-
HapogHoro ctaHaapTa Ans npveeaeHus B cootseTcTeue ¢ FOCT P 1.5 (nyHkT 3.5).

Mpy nprMeHeH HacTosILero cTaHaapTa pekoMeHAYeTCA UCMONb30BaTh BMECTO CCbINTOYHBIX MEXAyHa-
POAHbIX CTaH4apTOB COOTBETCTBYOLIME UM HaLMoHanbHble cTaHAapThl Poccuiickon ®egepauumn n Mexrocy-
AapcTBeHHble CTaHAapThl, CBEAEHUs O KOTOPbIX NpUBeAeHbl B AONOAHUTENbHOM NpunoxkeHnn A

5 BBE[EH BINEPBbIE

UHgpopmayusi 06 usMeHeHUsIX K Hacmosiwemy crmaHOapmy rybrukyemcsl 8 exe200Ho U3dasaeMoM yKa-
3amene «HayuoHanbHble cmaHAapmbi», @ MEKCM U3MEHEHUU U oMpasoK — 8 eXeMecsIqHo u3dasaemMbix
UHbOpMaUUOHHbIX yKa3ameriax « HayuoHarnbHelie cmaHOapmbl». B criydae nepecmompa (3ameHbi) Uiy omme-
Hbl Hacmoswe2o cma+Hdapma coomeemcmsyouee yeedomneHue bydem orybruKo8aHo 8 exxeMecsIYHO u3da-
8aeMOM UHGhoOpMaUUOHHOM yKasamerne «HauyuoHarneHbie cmaHOapmesi». Coomeemcemeyiowas UHgopmauusi,
ysedomrieHue U mekcmel paMmewjaromesi makxe 6 UHGhopMayuoHHoU cucmeme obwe20 ronb308aHus — Ha
oohuyuansHoM catime DedepanibHo20 azeHmcmea o MexXHU4YeCKoMy pe2yriuposaHuUio U Memponoauu 8 cemu
NHmepHem
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BBepgeHue

MOMHbIN LMK KOHTPOIISA COCTOAHNSA MaLLMWHBI BKITtoYaeT B cebs NATh 3TarnoBs:

- oBHapykeHWe OTKMTOHEeHNs B NoBeAeHUM MaLUVHbI;

- BbISIBNIEHNE HEUCMIPABHOCTEN 1 UX MPUYNH;

- NPOrHo3MpoBaHWe PasBUTUS HENCTIPaBHOCTE;

- MPUHATUE pekoMeHZaunin No KOPPEKTUPYIOLLUM OEeACTBUSIM;

- aHanu3 cCoCTOAHWA Nocrie ocTaHoBa MaLLUHBbI.

OyeBnaHoO, YTO NPOrHO3NMPOBaHME TEXHUYECKOrO COCTOSIHMA MalluHbl (Tpebylollee npeackasaHus, B
Kakol cteneHun paboTocnocobHOCTE MaLLMHbI COXpaHUTCS B OyayLLieM), OCHOBaHHOE Ha CTaTUCTUYECKOM Noa-
xofde, He npeanonaraeT 6e30WNB0YHBIX pelleHui. [o3ToMy cTaHAapTUsauns B 3ToM 0611acTU HOCUT XapakTep
peKkoMeHAaunn 1 KOHLEMNLUWA, a He CTPOro NpeanncaHHbIX AeNCTBUNA.

[ns nporHo3npoBaHusa pasBUTUSI HEUCMPaBHOCTY TpebyeTcsa 3HaHNe BO3MOXHbLIX BUAOB OTKa30B, KOTO-
pble MOryT Cry4YnTbCS B AaHHOW MaLLMHe, U AOCKOHANbHOe MOHUMaHWe CBA3er Mexay paboummMm CoOCTOSIHUSIMU
MaLUWHbI U BuAamun oTkasoB. MoaToMy npexage Yem BhINOMHATL ornepaLmn 3KkCTpanonpoBaHus U NporHo3npo-
BaHUs, HeobxoanMmo cobpaThb AaHHbIe 00 UMEBLUMX MECTO PeXNMaXx paboTbl MaLLWHbI, U3MEHEHUIX 3KenyaTa-
LMOHHBIX MapaMeTPOoB U NapamMeTPOB TEXHUYECKOTO COCTOSIHUSA.

B HacTosiLee Bpemsa nosBnsieTcs Bce 6onblUee YACNo Moaenel, onchiBaloLLMX 3apoXKaeHWe Hencnpas-
HOCTW TOro UK UHOTO BUAA. MicnonbayeMble CUMCTEMbl MOHUTOPWHIA AOSMKHBI NpeaycMaTpuBaThb BKIIOYEHWE B
CBOV cOCTaB 1 TeX Moaenen, 4To yxke paspaboTaHbl, 1 Tex, YTo NosBATCA B OyayLuem.

C pasBuUTMEM KOMMbIOTEPHOM TEXHMKM, NO3BONSAOLIEN NPOBOANTL aHanus 6onbloro obbema AaHHBbIX,
BO3MOXHOCTb HaZeXHOoro npeackasaHusi Havyana passuTusa HEUCNPaBHOCTU, NPUBOASLLEN K OTKasy AaHHOro
BMAa, CTAHOBUTCS BMOMHE peanbHOM Npu YCNOBUN, YTO U3BECTHbI KPUTEPUU 3apoxatoLLencs HeUCnpaBHOCTU
AN napamMeTpOoB, XapaKTepusyoLLNX 0TKas AaHHOTO BMAa, a Takke CBA3b U3MEHEHUS 3HauYeHUn aTMX napamMeT-
POB C U3MEHEHUSIMU TEXHUYECKOrO COCTOAHUSA MaLUMHBI.



rCTPNCO 13381-1—2011

HAUMWOHANBLHBLIA CTAHOAPT POCCMUMUCKOW SGEREPALUMU

KoHTpOnb cOCTOSAHUA U AUarHocTuka MawuH
NPOrHO3UPOBAHME TEXHUYECKOIO COCTOSAHUA
YacTtb 1
O6Lee pyKOBOACTBO

Condition monitoring and diagnostics of machines. Machine condition prognosis.
Part 1. General guidelines

Harta BBegeHna — 2012-12-01

1 O6nactb NpuMeHeHunnA

Hacroawuii ctaHaapT ycTaHaBnvMBaeT pyKoBOACTBO No paspaboTke npoleayp NporHosupoBaHns TeXHU-
YECKOro COCTOSIHWUSA MaLLWH C Lenbio:

- cthopmupoBaTh cpeau nonb3oBaTeneil h paspaboTYMKOB CUCTEM MOHUTOPUHTA TEXHUYECKOTO COCTOS-
HWS MalLVH edWHble NpeAcTaBneHUs o MPOrHO3NPOBaHUM Pa3BUTUS HEeUCTIPaBHOCTEN;

- obecnevnTb BO3MOXHOCTL cBopa NoMb3oBaTensAMn HeoBX0AMMbIX aHHBIX O XapaKTepUCTMKaX U NoBe-
AeHUW MaLLVH B LeNAX TOYHOTO NPOrHO3NPOBaHUS TEXHNYECKOro COCTOAHUS;

- yCTaHOBWUTbL 06LUME NOAXO/bl K COCTABMEHUH0 MPOTHO30B TEXHUYECKOro COCTOAHMS;

- cnocobcTBOBAaTL MPUMEHEHMIO NPOrHO3NPOBaHUS B paspabaTbiBaeMbIX CUCTEMAX MOHUTOPUHIa TeX-
HUYECKOro COCTOSHMSA MaLUMH U BKITIOUEHUIO BOMPOCOB NMPOTrHO3MPOBaHMUsA B NPOrpaMMbl o6yveHusa nepcoHana.

2 HopmaTUBHbIe CCbINKK

B HacTosAWweM cTaHAapTe NCMOoMb30BaHbl HOPMATUBHBIE CCINKM HA CNeayroLlne ctaHaapThl:

NCO 13372 KoHTponb COCTOAHNA U AnardocTrka MalumH. Cnosapb (1ISO 13372, Condition monitoring and
diagnostics of machines — Vocabulary)

NCO 17359 KoHTponb COCTOSIHUA 1 gnarHoctika mawwuH. Obwee pykosoacteo (ISO 17359, Condition
monitoring and diagnostics of machines — General guidelines)

3 TepMuHbI U onpegeneHns

B HacTosiweM cTaHaapTe npumeHeHbl TepMuHbl no MCO 13372, a Takke cnegyrolime TepMUHbI ¢ COOT-
BETCTBYOLUMMW ONpeaeneHUsiMu.

3.1 nporHo3upoBaHue (prognosis): OLeHMBaHWe prUcka HAaCTYMNIEHNS OTKA30B O4HOIO UM HECKOTbKMX
BUAOB M BPEMEHUN 0 UX HACTYMNNeHUs!.

3.2 poBepwutenbHbIA ypoBeHb (confidence level): KonnyecTBeHHbIR nokasaTenb cTeneHn npasuib-
HOCTU AuarHo3a unu NporHosa.

MpumeyvaHune 1— [JaHHyo BENUYMHY BbIPaXXaloT B MPOLIEHTAX.

MprvmevaHune 2— [laHHas BeNMuMHa OTpaxaeT CyMMapHOe BIIMSHNE UCTOYHVMKOB HEOMNPEAENEHHOCTU Ha CTe-
NeHb YBEPEHHOCTM B TOYHOCTM AMarHo3a unv nporHosa. OHa MoxeT GbiTb paccyuTaHa rno onpegeneHHoMy anropuTmy unm
npeacTaBnsitTe cobol BbIXOAHOE 3HAYeHWE aBTOMaTU3VPOBaHHOW CUCTEMbI OMArHOCTUPOBaHWS (Hanpumep, HEeWPOHHOM
cetn).

UzpaHne ocpmumansHoe
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3.3 ocHoBHas npuuuHa (oTka3sa) (root cause): COBOKyMHOCTb YCMOBUM, NPUBOAALLIMX K LIeNN COBLITUI,
pesyribTaToM KOTOpPbIX SIBMSIETCA OTKas3 AaHHOIo BUAa.

3.4 ananus BuaoB u nocnefctTeumn otkasos (FMEA) [failure modes effects analysis (FMEA)]: Uccne-
JoBaHue, NpoBOAUMOE Ha CTaun NPOEKTUPOBaHUS U pa3paboTkn MalluHbl, ANA onpeaeneHnst BOSMOXHbIX
nocnenosaTteflbHOCTeN COBLITUIA, pe3ynNbTaToM KOTOPLIX ABNSIETCS OTKA3 AaHHOr0 B1Aa, a Takke OLeHKN BNus-
HWS TaKoro oTkasa Ha MaLUuHy.

MpwnmeyaHune—Merog FMEA onucaH B [8].

3.5 aHanus BUpoB, nocneacTBUil M KpUTUHHOCTU oTkasoB (FMECA) [failure modes effects criticality
analysis (FMECA)]: MeTtoga, ocHoBaHHbIN Ha FMEA 1 4ononHsA oW i ero aHannsom 3koHOMUYECKNX aCNEeKTOB U
BOMPOCOB He30MacHOCTY B LIeNSAX MPUHATUA PeLUEHNI N0 TEXHUYECKOMY 06CIYXNBaHNIO.

[MpunmeyaHune—Merog FMECA onucaH B [5].

3.6 aHanu3 npusHakoB BuaoB oTkasoB (FMSA) [failure modes symptoms analysis (FMSA)]: MeTog,
OCHOBaHHbIN Ha FMECA 1 gononHsiiowmnin ero BblI6opoM gMarHocTM4ecknx NpusHakoB AN OTKA30B KaXaoro
BMAa, MeTodamMu onpeaeneHns Buaa oTkasa U KOHTPOS COCTOAHUSA B LeNsX hopMUpoBaHMsa onTumarnsHom
cTpaTerMm MOHUTOPUHra

MpumeyaHne—Merog FMSAonucaH B [3].

3.7 oueHKa BpeMeHU Ao oTka3a [estimated time to failure (ETTF)]: OueHka nepnoga BpeMeHn OT TeKy-
LLero MoMeHTa 40 MOMeHTa, Korda B HabniogaeMoin MalluHe oXXuaaeTcs HacTynreHe oTkasa.

4 WUcxogHble paHHbIe ANA NMPOrHO3npoBaHUA

O6LUee NOHSATNE O KOHTPOIIE COCTOSIHMA MaLWH AaHo B UCO 17359. B HacToAweM cTaHaapTe ycTaHas-
NMBAKOTCS OCHOBHbIE NMPUHLMMEI MPOrHO3NPOBAHMWS TEXHUYECKOrO COCTOAHMA N HeoBXoAUMbIE UCXOAHbIE AaH-
Hble AN 3TON NpoLeaypbl, B YACIO KOTOPbIX BXOAAT cneaytowme:

a) nepeveHb arperaTtos, MaLIWH W Y310B, NoANeXalmnx KOHTPONMIO;

b) Bce KOHTpOMUpyeMmble NapameTpsbl;

C) 3anucu aKkcnnyaTaunoHHbIX MapaMeTpoB, AaHHBIX TEXHUYECKOro 0BCnykMBaHUs 1 3annucu 06 uMeBs-
LLUMX MECTO OTKasax;

d) ycnosusa paboTbl U TEXHUYECKOro 06CNYXMBaHUS KOHTPONMMPYEMbIX OGHEKTOB;

€) nepBoHaYanbHbIA AMarHo3, BKoHas naeHTUMKaL Mo BCeX pasBUBaoLLNXCSA HEUCNPABHOCTENR;

f) npoueaypbl MOAENMPOBaHUSI OTKA30B, KOTOPbLIE MOTYT BKIHOYATb B ce651 CTaTUCTUYECKUE XapaKTepuc-
TUKK, BNKAOWME haKTopbl, KPUTEPUN 3aPOXKAEHUA HEUCTIPABHOCTEN M TOUKM OTKA30B A1l BCEX KOHTPOMpye-
MbIX NapamMeTpoB;

g) mMeToabl 06paboTku KpMBLIX (MOAroHKa, NPOEKTUPOBaHUE, HaMOXeEHUE);

h) ypoBsHW npegynpexaeHus;

i) YpOBHUW OCTaHOBa;

j) pesynbTaThl paccnefoBaHUin OTKa3oB;

k) nmapameTpbl HaAEXHOCTWU, FOTOBHOCTWU, PEMOHTONPUIrOAHOCTU N Be30MacHOCTH;

1) AaHHbIE 0 3apOXAarOLNXCA HEUCNPABHOCTAX;

m) AaHHbIE O NPOrPeCCUpPYOLLINX HEUCNPABHOCTAX.

LiensiMu c6opa AaHHBIX O XapakTepuUCTUKaX HaAeXHOCTU, CBA3AHHBIX C TEKYLLIUM TEXHUYECKUM COCTOSIHU-
€M 1 nokasatensiMu paboTbl MaLWWHbI, ABMAOTCS:

- ycTaHoBfneHue nokasatenein akTU4eckon HadeXHOCTU, COCTaBIieHWEe NPOrHosa WX W3MEeHeHus,
CONoCTaBeHME € 3KCNyaTauMoHHLIMA AaHHBIMU U MOAENAMN PA3BUTUS HEUCNIPABHOCTEN U, B KOHEUHOM UTO-
re, yTOMHeHue NporHo3a TeXHUYEeCKOro COCTOAHUS;

- ynyduleHue nokasartenein HageXXHOCTU AaHHOW MaLLIMHBI U NPOEKTUPYEMbIX MaLLUWH.

LiensiMu c6opa AaHHbIX O TEKYLLIMX 3KCNITyaTaUuMOHHBIX HArpy3Kkax v Harpyakax, AeMCTBOBaBLUMX Ha Nepu-
04 3KcnnyaTauum MallvHbl, ABNSIOTCS:

- yCTaHOBMIEHME CBA3WN MeXAay nokasaTenamun dakTnieckon HaaexkHocTu U paboTon, NnpousseaeHHoN
MaLUMHOW, ANS CONOCTaBMeHNs MoAenei 3apoXaeHUsa U pa3BUTUS HEUCNPaBHOCTEN € AKCNyaTaLMOHHBIMU
OaHHbIMU;

2
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- yTOUYHeHMWe Mofenei OLeHKU NoBPeXxaeHU ANA AaHHOW MaLUMHBI M NPOEKTUPYEMbIX MaLLUH;

- paclumpeHune o6nacTu NpUMeHeHU Mogeneil oLeHUBaHUS MOBPEXAEHWIA.

LUensimu cbopa AaHHbIX O NPOU3BOACTBEHHbBIX MOTEPSIX, NOTEPSIX U3-3a BTOPUYHBLIX OTKa30B, 3aTpaTtax Ha
MOHUTOPUHT MaLLUWH, TEXHUYECKOE 0BCNYXUBaHUE 1 B CBA3U C HEOBXOAMMOCTbI0 pe3epBUPOBAHUA MALLMH U UX
y310B SABNSAKOTCS:

- yCTaHOBIeHWe COOTHOLLIEHUSI MeXy 3aTpaTamn U Nony4aemoit BbIroAoM st pa3HbIX BapuaHToB Tex-
HUYECKOro 06CMyXXNBaHUS;

- TOBbILIEHNE Ka4YeCTBa pELIEHUA, MPUHUMAaEMBIX B CBSI3W C TEXHUYECKUM 0BCIYX1BaHMEM MaLLUH;

- coKpalleHue 3aTpaT, CBA3aHHbIX ¢ (PYHKLMOHUPOBAHUEM U TEXHUYECKAM OBCMYy>XMBAHUMEM AAHHOW
MaLLMWHbI M MPOEKTNPYEMBIX MaLUUH;

- onTUMarnbHasi opraHM3auus U ynpasneHue (Ha OCHOBe COBMECTHOrO aHarv3a AaHHbIX 0 3aTpaTax, 4aH-
HbIX MOHUTOPWHTa, AaHHbIX 06 3KCMMyaTaLMoHHbIX apaMeTpax U Harpy3kax MaluHbI) onepaumsaMn TEXHUYec-
koro o6cnyxusaHus (MO COCTOAHUIO, MIAaHOBO-NPeAynpeauTenbHoro, ANa YCTpaHeHUss HeucnpaBHOCTEN),
06Cnyk1BaoLLMM NEPCOHANOM, XpaHeHEeM 3anacHbIX Y3108 U T. A.

5 MoHATUSA, CBAA3aHHbIE C NPOrHO3UPOBaHUEM

5.1 OcCHOBHbIe NOHATUA

MporHo3npoBaHue, CMbICIT KOTOPOro MHTYUTUBHO NOHATEH U3 onbiTa, NpeAcTtasnseT cobon oLueHuBaHNe
BpEMeHW 40 0TKasa 1 pucka oTkasa BCeACTBUE UMEIOLLMXCA NOBPEXAEHUA NN MOBPEXAEHUIA, OKuaaeMbiX B
6yaywem. MporHosmposaHue 06bI4HO 3 PeKTUBHO ANA TakKUX HEMCNPaBHOCTEN, Y KOTOPbIX ONUCKIBAIOLLNE UX
XapaKTepUCTUKN M3BECTHBIM 06Pa3oM USMEHSIIOTCA CO BPEMEeHEeM (NydLue BCero no JIMHenHoMy 3akoHy). Tpya-
Hee BCero NporHo3npoBaTh CryvalnHble OTKa3sbl.

OTkasbl onpegensoT NO KOHTPoIMpyeMbIM napameTpam. OgHUX AaHHBIX MOHUTOPUHIa Ans cocTasne-
HUs NporHosa HegocTaTovHo. Ob6was npoLieAypa CocTaBNeHNA NPOrHosa BKNoYaeT B cebs cnefytoLume oCHOB-
Hble MOMEHTHbI:

a) onpeaeneHne KOHeYHON TOYKU (0BbIYHO TOUKM OCTaHOBA MaLLUUHbI);

b) onpeneneHue Tekywero TEXHNYECKOro COCTOSAHUS;

c) HabnogeHue N3MeHeHUs NapamMeTpOB U OLieHKa CKOPOCTU pasBUTUA NOBPEXAEHUS;

d) nonyyeHue oLleHKN BpeMeHU A0 oTkasa.

BaxHo oTnuMyath NporHo3npoBaHue oT AnarHocTuposaHus. Ecnv gnarHoctuposaHue no ceoei npupoae
PEeTPOCNEKTUBHO, T. €. OCHOBLIBAETCA HA UMEIOLLIMXCS AaHHbIX B KOHKPETHBIA MOMEHT BPEMEHW, TO MPOrHO3UPO-
BaHWe nMeeT Aerio ¢ AaHHbIMK B ByayLiem 1 A0SDKHO yYUTbIBaTh:

- MMetoLnecs oTkasbl U CKOPOCTU Pa3BUTUS HEUCNPaBHOCTEN;

KpUTEPUN 3apOXAEHUSt HeMCNPaBHOCTEN pas3HbIX BUAOB;

BUsIHAE MMEIOLLIMXCH OTKa30B Ha BOSMOXHOCTb BYAyLLIMX OTKA30B;

B3aMMOCBSI3b MEXAy pPa3sBUBAOLMMUCS HEUCNPaBHOCTSIMWU, CKOPOCTbIO UX passuTus U Gyaywmmu
oTKazamu;

- YyBCTBUTENbHOCTb MpoLeayp MOHUTOPUHIa K OBHapyXXeHWI0 pasBMBaOLMXCA HEUCTPaBHOCTEN U
6yayLMX OTKa30B U K \BMEHEHUSIM TEXHUYECKOrO COCTOSIHMSA;

- BO3MOXHOCTb M3MEHEHMS NpoLeaypbl MOHUTOPUHIa AMNA NyYLUero yyeTa cylecTBeHHbIX hakTopos;

- BMUSIHWE onepaLuii No TEXHUYECKOMY 06 CITy>KMBaHMIO M YCNOBUIA paboTbl MaLNHBI (YCIOBUA U AONYLLE-
HWS, NPY KOTOPBIX MPOrHO3 AOCTOBEPEH).

COOTHOLLEHNS MeXAy OCHOBHBIMW MOHATUSIMU MOTYT BbITh rpaduyeckn NnpeactasneHbl B BUAE AepeBa
NPUYUHHO-CrEACTBEHHbIX CBA3E, M30D6paxeHHoro Ha pucyHke 1 («FM» o6o3HauaeT Bug oTkasa).
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Mpownoe Hacrosuee Byaywee

PucyHok 1 — [lepeBO NPUHUHHO-CNEACTBEHHDbIX CBA3EN

5.2 Bnusarwme dhakTopbl

Kaxgpiii Bnusiiolmid chaktop MOXET paccMaTpuBarbCsi B KavecTBe npusHaka Gyayuwiero otkasa. Ha
pucyHke 1 OH NpeacTaBneH B BUAE CNIMOLLHOW CTPESIKK, NOKa3blBalOLWEN TEHAEHLUIO pa3BUTUS HEMCIIPABHOCTU
0o oTkasa. Bnusiiowume dakropbl npegonpenensioT Takke CyllecTBOBaHME HACTOSALLMX U HacTyrneHve byay-
LUMX OTKA30B (CM. PUCYHOK 2).

Ha pucyHke 2 nokasaH npumep, KOrAa ycunuBLLAsCcs BCNeACcTBUE NOBPEXAEHVS NOALLUMITHUKA MacTsiHOTO
Hacoca (NpMYUHbLI NEPBUYHOTO OTKa3a) BUGpauws Bbi3Bana noBpexaeHne YNroTHeHUs (MPUYUHBI BTOPULHOTO
oTKas3a), paseuBatoLLeecs bbicTpee, YeM HaYanbHoe NoBpeXaeHWe NOALUUMHMKE. o Mepe paspyLueHus ynrnoT-
HEHWs U CBA3aHHOW C 3TUM YTEYKOI Macna Npovcxoauno nageHue AasneHns nogadun macna, Y4To noBnekno 3a
coboii MeaneHHO pa3BMBaloLLEECs NOBPEXAEHWUE KPbINbYaTKu Hacoca (NPUYMHbLI TPETUYHOTO OTKa3a).
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X — Bpemsi; Y — KOHTPONMpYeMblii napameTp; 7 — NepBUYHbIN OTKa3 (CToLHas NTMHUSA); 2 — BTOPUYHBIN OTKa3 (NYHKTUPHAA NUHUA);

3 — TpeTWU4HbLI OTKa3 (LUTPUXNYHKTUMPHaA nuHus); IF — Brusiowmin daktop; Tpgyy — OUeHKa BPEMEHU A0 NepPBUYHOTO OTKasa,

TSFM — OL€HKa BpEMeHU 10 BTOPUUHOTO OTKa3a; Try — OLieHKa BpEMEHU 10 TPETUYHOIO OTKa3a; 8 — MOMEHT 3apOXAEHUS BTOPUY-
HOro 0TKa3a; b — TekyLee BpeMsi; ¢ — MOMEHT 3apOXAEHUs! TPETUUHOTO OTKa3a

PucyHok 2 — Bnusiiowme chaktopel

5.3 YcraHoBKa ypoBHei npeaynpexaeHusi (yBeAOMIEHUA) U OCTaHOBa

Touka oTKa3sa AJ1sl KOHTPOSIMPYEMOro nNapaMeTpa — 3TO 3Ha4YeHUe napaMeTpa, NPy 4OCTUKEHUU KOTOPO-
ro 06bEKT BLIXOAMT U3 CTPOA. ITy TOUKY 06bINHO OnpeaensioT Ha OCHOBE ONbiTa NPeALWecTBYIOWKX Habnoae-
HWIA OTKa30B.

YpoBeHbL OCTaHOBa AN TOFO Xe NapaMeTpa, Npy AOCTUXEHNN KOTOPOro MaLLIMHY OCTaHaBNMUBAIOT, O6bI4-
HO NEXMT HUKe TOUYKM OTKa3a. DTo 3HayeHue obbI4HO onpeAensioT Ha OCHOBE CTaHAapPTOB, PYKOBOACTB U3TrOTO-
BMTENS M ONbITa 3KCMITyaTaLmMm MallMH aHHOTo BUAA. [laHHbI ypoBEHb 06bIYHO MCMONbL3YIOT Ars UHAVKaLUK
oTka3a. OgHako, MOCKONbKY AaHHbIA YPOBEHb HAXOAUTCS HWXKE TOUKM OTKa3a, TO ero AOCTWKEeHNe ellle He CBU-
AeTenbCTByeT 0 HACTynuBLLEM MNOJTHOM OTKa3e MallUHbI, YTO AAeT BO3MOXXHOCTb n3bexarb paspymntenbHbIX
NOBPEXAEHWMN.

YpoBHM npeaynpexaeHus (yBeAoMneHus1) 06bIMHO YCTaHaBNMBAIOT HMKE YPOBHSI OCTaHOBA, UCXOAA U3
pe3epBa BPEMEHU, B TEYEHUE KOTOPOro MOSIBUTCSI BO3MOXHOCTb MPOBECTU TEXHWYECKOe 06CnyxuBaHue.
OpHako Npy NPUHATUM peLLieHns O Bbibope ypoBHS NpeaynpeXxaeHusi HeobxoamMmo pacnonararb JaHHLIMU O:

a) [AoBepuTenbHOM YpOBHE NPOrHo3a;

b) TpeboBaHuAX K NPOM3BOANUTENLHOCTU MALLMHDI;

C) BpeMeHu Ha [OCTaBKy 3anacHbIX y3r10B;

d) BpeMeHu, He06XOAMMOM NS OPraHW3aLIMKM TEXHUYECKOro 06CnyXnBaHUs;

e) obveme paboT, He06X0AUMOM ANt YCTAHOBNEHUS! NPUYNHBI HEUCNIPABHOCTH;

f) akcTpanonAUMOHHbLIX U NPOEKTHLIX TPEHAAX KOHTPONUPYEMbIX NapamMeTpoB.

OcHoBHOE pa3nuune Mexay 9KCTPanonsLUMOHHLIM U NPOEKTHLIM TPEHAAMU 3aKMIOYaeTcsl B TOM, YTO
NOCTPOeHWe NPOEKTHOro TpeHaa TpebyeT moaeny Ans oLeHKU napamMeTpa B 6yayLieM, a IKCTpanosisiNOHHBIN
TPEHJ, NOATOHAETCA NOA, YXKEe M3BECTHbIE AaHHbIe (CM. pUCyHOK 3). B HacTosiwee Bpemsi 60MbLUMHCTBO UCMOSb-
3yeMblIX MPOrHO3HbIX KPUBbIX MO CBOEW NpUpoe SIBISIIOTCS SKCTPANONALMOHHBIMU.
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X — Bpemsi; Y — KOHTPONMpYeMbIii napaMeTp; X — M3BEeCTHasA ToMKa; 0 — NpeackasaHHasi Touka; 7 — TouKa oTKasa; 2 — ypoBeHb
npepynpexaeHus; 3 — akcTpanonaums; 4 — NporHo3s; 5 — Tekyllee BpeMs; a — BPeMS 10 OTKa3a Mo 3KCTPanonsLMoHHOMY TpeHay;
b — Bpems Ao oTka3a No NPOEKTHOMY TpeHay

PucyHok 3 — MporHo3aHble TpeHabl

Mpoueaypa noctpoeHus TpeHaa TpebyeT 3HaHUA NnoBeAeHUsi HA6opa KOHTPONUPYyEeMbIX NapamMeTpoB NpU
pasBUTMM HEUCNPABHOCTU AAHHOMO BUAA B AaHHLIX pabounx ycnoBusix. [Npu 3TOM ANs NOCTPOEeHUsi NPOEKTHOro
TpeHaa HeoBX0aMMO 3HaTb YpaBHEHME ABWDKEHUS, MOKa3biBaloLLee, Kak byaeT U3sMeHATLCA NnapameTp, Xxapak-
Tepu3yIoLLUIA NoBpeXaeHWe JaHHOrO BUAA, B 3a1aHHbIX YCNIOBUSIX.

Mpumepom MOXeT CNyXWUTb YpaBHEHWe U3MeHeHus1 yckopeHusi obuieli BuGpauvun kopnyca onopHoro
LLIAPMKOBOIO MOALUMIMHUKA C riy6okum xenobom mogenm 6316, cmasbiBaeMOro MMHEpanbHbIM MacsioM C KUHe-
MaTtuyeckoit BAskocTbio 220 cCr, Ha YacToTe BpauieHus 3000 muu—" npu 80 °C. Ecnn oHO M3BECTHO, TO NOCTPO-
€HHas No HeMy KpMBas aacT ropasao 6onee TOUHLIA NPOrHO3 NOBEAEHUs1 KOHTPONMPYEMOrO NapaMeTpa, YeMm
aKcTpanonsAums.

5.4 MHorodakTopHbIA aHanus

MporHo3 moxeT ObiTb COCTaBMNEH NO OAHOMY UIM HECKOJbKMM napameTpam. MHOroakTopHbiii aHanus
BKITlo4aeT B cebs ogHoBpeMeHHoe oTobpaeHue BceX faHHbIX OAHON CUCTEMOI MOHUTOPUHIa. Takom crnocob
aHanusa npeanoyTUTeneH Npy NPOrHO3MPOBaHUN TEXHUYECKOTO COCTOSIHUSA, NOCKOSBKY NO3BOSSIET HE TONbKO
HabniopgaTh OTAENbHbIE KOHTPONMPYEMbIE MAapaMeTpbl, HO U CONOCTABIATL UX U3MEHEHWS.

OcobeHHO 3TO BaXHO, KOTja ECTb OCHOBaHUS NpeAnonaraTb B3auMoCBA3b MeXay pasHbIMU KOHTPONUpY-
eMbIMU NapaMeTpamu, KaK, HanpvMep, Mexzay TeMnepaTypol MOALUMIHUKE W BA3KOCTLIO Macna (CM. pucy-
HOK 4).

OgHMM 13 NPUHLMNOB MHOroakTOpHOro aHanuaa sBMseTcs O4HOBPEMEHHOE OTCMEeXUBaHNe U3meHe-
HWI KaK UCXOHbIX MapaMeTpoB, Tak M NapameTpoB, NOJTy4YeHHbIX B pe3yrbTate 06paboTkn NCXOaHbIX AAHHDbIX.
Tak, Mcnonb3oBaHUe y3KONonoCHbIX (MNbTPOB NO3BONAET pa3buTb MCXOAHbIM crnekTp Bubpauvu Ha oTaenb-
Hbl€ YaCTOTHbIE COCTaBNALMNE, UBMEHEHUS aMNNUTY KOTOPbIX MOTYT CITY>KUTb NPELMETOM aHanm3a v conoc-
TaBNSITbCS C TOYKaMU OTKasa — npeaenbHO AONYCTUMbIMU 3HAYEHUSIMU KaXKA0i U3 COCTaBNSIOLLUX.

Ecnunoctpoutb rpaduk, oTknaabiBas no 04HOU OCK 3HAYEHWUA aMINIUTYL KaXKA,0M YaCTOTHOM COCTaBnsIo-
LLiei4, @ NO APYrow, HanprUMep, KakovW-HMByab MHOW NapameTp BUGpaumm, pesyrbTaTbl aHanm3a 4acTuL, M3Hoca B
Macre nnv OfHy 13 3KCNIyaTaLMOHHbIX XapaKTePUCTUK MALLWHBI, TO 3TO NMO3BONUT YCTaHOBUTL HanNM4ne B3am-
MOCBSI31 MeXAY KOHTPONMPYEMbIMU NapameTpamu.

6
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X — HeaaBUCUMbIil napaMeTp; Y — 3aBUCUMbIE KOHTPONUPYEMbIE NapaMeTpbl; 7 — NepBbili NapaMeTp; 2 — BTOPOii NapameTp;
3 — TpeTwii napameTp; 4 — YeTBepTbIl NapaMeTp; 5 — NATLIN NapameTp

PucyHok 4 — MNpumep oaHOBpEMEHHOro oToBpaXeHns KoMnrekca napaMeTpoB

OaHa 13 npobrnem MHOrohakTopHOro aHanuaa CoOCTOMT B TOM, YTO Kabkaas nepemMeHHas umeeT COO6CTBeH-
HYI0 eAUHULLY U3MepeHus. [lonornHuTenbHas TpyaHOCTbL NOSIBNAETCA, €CNN NepeMeHHan B NpoLecce akcnnya-
TaLuM MOXeT HECKOMbKO pa3 NpuobpeTaTb OHO M TO Xe 3HaueHue (CM. pucyHok 4). Kpome Toro, noctpoeHue
TPEeHAOB U YCTaHOBKA YPOBHEN NpeaynpexaeHnsi B MHOrochakTOpHOM aHanuae YCNoXXHAIOTCS, eCNu Npyu Henc-
NpaBHOCTMU 3HAYEHWe NepeMeHHOM (Hanpumep, pacxog Unv AaBneHue XXuakocTn) npuobperaeT Hynesoe 3Ha-
YeHue.
MpuHUMNWanbHBIM pasnuyunem Mexay CTaHLapTHOW Npoueaypoil aHanuaa KoMnsekca napameTpoB B
npoLiecce MOHUTOPMHIa U MHOTO(HaKTOPHbLIM aHaNM30M B LieNsiX ANarHoCTUPOBAHUA ABNSAETCA TO, UTO nocnen-
HWI TpebyeT OTKNaabiBaHWUSA AaHHbIX MO €JUHOW OCH, MOKa3bIBaloLel CTeneHb Pa3BUTUS HEUCNPABHOCTU.

B kauecTBe NpocTOro NpvMepa no Tako OCU MOXHO OTKNaAbIBaTb NPOLIEHT BbLIpaboTaHHOrO pecypca,
koraa 0 % cooTBeTCTBYET MaluvHe, HE BBEAEHHOW B dKCrnnyartauuio, a 100 % — mawmHe nocne ee otkasa. B
3TOM CIy4ae napameTpbl, 3Ha4eHWE KOTOpbIX NPY OTKa3e nagaeT Ao Hynsi (Takue, Kak pacxod Unu AasneHne

XUOKOCTM), AOIKHBI GbITb UHBEPTMPOBAHBI.
Mpu cocTaeneHnn NporHo3a BaxxHo, YTOOLI AN Kaxaoro napaMmeTpa, UCMOoSNb3yeMOro B MHOTogakTop-

HOM aHanuse, 6bINo M3BEeCTHO:
- HavanbHoe 3Ha4yeHwe, cooTBeTcTByloLee 100 % ocraBLLerocs pecypca unm HoOBOM MalumHe (y3ny);
- KOHe4Hoe 3Ha4yeHue, cooTBeTcTByIoWee 0 % ocTaBLuerocs pecypcawnv MatuvHe (y3any) nocne oTkasa;

- Kakum 06paaoM W3MeHeHue napameTpa CBA3aHO C HacTynJieHnem oTkasa 4aHHOro Buza n CoKpalleHu-

€M BpeMeHu 10 0TKa3a.
5.5 Kputepum HacTynneHus oTka3oB

[nsi nporHoanpoBaHus GyayLmnx 0TKa3oB NpeXae Bcero criegyeT onpeaenuTb KpUTEPUM X HACTYMIEHUS

Yepea Brnsiowme aKkTopbl, NPUHMMAas BO BHUMaHMWE, YTO OAMH M TOT XKe NapaMeTp MOKET CIyXKUTb B Ka4YecTBe

BRusOLLLEro ¢hakTopa Ans HAaCTYNaloLLUEero oTkasa u UCTonb30BaThCs B KayecTBe NpM3Haka 3apoXxaeHus Heuc-

npaBHOCTU, NPUBOASALLEN K OyayLLIeMY OTKa3y. [py 3STOM OCHOBHas NpUYMHA OTKa3a AaHHOTO BUAa MOXET BbITb

onpepgerneHa Yepe3 Habop NapamMeTpoB KPUTEPUS, BHAHEHUSI KOTOPbIX MPSIMO UM KOCBEHHO YKa3biBalOT Ha CTe-

NneHb pa3BuUTUSi HEUCNPaBHOCTU (CM. PUCYHOK 5).
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X — Bpemst; Y — ocTasluumiics pecypc (0 % — nonHbli pecypc, 100 % — oTka3s); FM1 — ocHoBHas npu4uHa oTkasa B oopme cobblTus;
FM2 — ocHoBHas npuyMHa oTkasa B hopMe YCroBusi U CoBLITUS; @ — napameTpbl KpUTEPUS 3apoXaEeHUA HeMCNPaBHOCTU; b — Teky-
LLiee BpeMsi; C — Nepuoz, skCTpanonsaLuu

PucyHok 5 — Kputepwii 3apoxaeHns HeMCcnpaBHOCTH

MpumepoMm NpsIMOA Mepbl PpasBUTUS HEUCNPaBHOCTU MOXET ObiTb MONOXEHWE KranaHa, a KOCBEH-
HOW — U3MeHeHue TemnepaTypbl.

5.6 MporHo3snpoBaHue 3apoXAcHUA HEUCNPABHOCTH

3apoxaeHne HeucnpaBHOCTU crieayeT BCceraa OTCnexuBaTh Hasaz BO BpeMEHU B NOMCKaX OCHOBHOM
NpUYMHBI OTKa3a. 3Ta OCHOBHAA NpUYNHA MOXeT BbiTb onvcaHa Yepes Habop ycrnoBuii U cobbiTuiA. Mpu 3ToM ¢
YCNOBUSIMU OBbIYHO CBA3bIBAIOT U3MEHEHUS KOHTPONPYEMbIX NapaMETPOB C HEKOTOPOI CKOPOCTbLIO, a C CO6bI-
TUAAMWU — CKa4koo6pa3Hbie N3MeHeHUa NapaMeTpoB (CM. PUCYHOK 5).

Hanuuue ycnosuit, co6bITUI U B3aMMOCBA3N MeXAY HUMW NErko NpocreauTb C NOMOLLbIO MHOTOaKTop-
Horo aHanmaa. [py BOCTUKEHUN UNKN NPEBLILLIEHNN 3HA4YEHWUI KOHTPONUPYEMbIX TApaMeTpoB, YCTAaHOBIEHHbIX
B Ka4€CTBE KPUTEPHA 3apOKAEHNUA HEMCNPaBHOCTU, UHULMMPYETCA CUrHaN NpeaynpeXXaeHUs o Havare pa3su-
TV HEUCNIPaBHOCTY AAHHOIO BUAA.

Takum o6pa3oM, NPOrHO3UpPOBaHWE OTKA3a OCHOBLIBAETCH Ha YCTAHOBIIEHVW KPUTEPUEB 3apOXaeHUs
HENCNPaBHOCTU U UCMOSIb30BAHUN METOAOB NOCTPOEHNS TPEHAO0B KOHTPONUPYEMbIX NapameTpoB. TOYHOCTb
NPOrHO3a B 3HAYUTENbHON CTeneHn GyaeT 3aBUCETb OT TOTO, ABMSKTCA NN 3TV TPEHAbI 9KCTPaNONsSILMOHHBLIMK
WNW NPOEKTHLIMK (CM. PUCYHOK 6).

MporHosupoBaHWe oTkasa TpebyeT rnyboKoro NoOHMMaHUS:

- MPWHLMMNOB YCTaHOBMNEHWUS KPUTEPUEB 3apOXKAEHUs1 HEMCMPABHOCTU HA OCHOBE aHanusa BpeMEHHbIX
PSAOB U CTaTUCTUHECKON UHOpMaLMu;

- MHOrodbakTOpHOro aHanusa ¢ NpMMeHeHVeM LUMPOKOTro Habopa KOHTPONMPYEMBbIX NapaMeTpoB;

- B3aMMHbIX 3aBUCUMOCTEN MeXy OTKa3aMu pa3HbiX BUAOB;

- paboymx ycrioBuii Ha MOMEHT 3apPOXAEHUA HEUCTIPABHOCTH;

- NOBeAEHVs KOHTPONUPYEMbIX NapamMeTpPOB B Pa3fnyHbIX yCIOBUSX.
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X — Bpems1; Y — octasumiica pecypc (0 % — nonHbiii pecypc, 100 % — oTka3s); —— — NpoeKTHLIN TPeHA,; .. .. . — 3KCTPanonALMUOH-

Hbi TpeHA; P — koHTponupyembiii napametp; FM — Bua oTkasa; Tpl.o — BpeMsl 10 OTKa3a o NPOEKTHOMY TpeHAy; Text — BpeMs 0
0TKasa o aKCTpanonALMOHHOMY TPEH/LY; a — Tekylllee BpeMs; b — KpUTepuid 3apoXaeHUn oTKasa; ¢ — NpeBbllieHne KpUTepus;
d — ypoBeHb ocTaHoBa

PucyHok 6 — MporHo3upoBaH1e 3apoXaeHns 0Tkasa (Mo NPOEKTHLIM 1 3KCTPANONALUNOHHBLIM TPEHAaM)

6 Mopenu noBpexaeHnA U oTkasa, Ucrnornb3yemMbie And nporHo3npoBaHuA

6.1 MNMpuHUMNbLI MOgENUPOBaHMUA

MNMpouecc NporHo3aMpoBaHUs [OMKeH BbiTb OCHOBaH Ha METOOMNOMM, BKNoualoLel B cebs, HanpuMep,
cnepyloLime U3BeCTHbIe MoAEeNM Pa3BUTMA HEUCTIPABHOCTEMN:

- aHanus BuaoB, MOCNeACTBUIA M KpUTUUHOCTU OTka3oB (FMECA);

- aHanus gepesa NpPUYNHHO-CNEeACTBEHHLIX CBA3El pa3BUTUS HEUCNPABHOCTMU;

- MeToAbl OLeHKWN pucKa 0TKa3a;

- MOZernu 3apoXaeHUs M PasBUTUSI HEUCTIPaBHOCTEN;

- MeTOoAbl NOCTPOEHUS IKCTPANOSNSALNOHHbBIX M NPOEKTHbIX TPEHO0B.

C nomoLLbIo YKkaszaHHbIX MoAenein MOXHO NOMy4YUTb AaHHbIe O BUAAX OTKA30B Y B3aMMOCBA3SIX MEXAY
HUMW, CTENEHN M CKOPOCTU Pa3BUTKSI HEMCTPaBHOCTU, PUCKe OTKa3a faHHOro Buaa.

Mocne Toro kak o6HapyxeHa HencnpaBHOCTb U BbINOMHEHO ANarHOCTUPOBaHWE, OQHOW M3 OCHOBHBIX NPO-
6nem ocTaeTcs nony4yeHne oL EeHKM BpemMeHW 0o OTKa3a. X0oTA onpegerneHne 3Toi OLEHKM B LieSIoM SIBNsieTcs
3KCMEpPTHOW NpoueaypoKr, OCHOBAHHOW Ha WMHTYMLWMW, BbIHECEHME 3KCMEPTHOro 3aK/oYeHust MOXET ObiTb
o6rner4eHo NPYMeHeHNEM COOTBETCTBYIOLLUX 3/IEMEHTOB K&XKAO0W U3 Modenen.

Onsi nony4eHns oLeHKN BpeMeH 40 OTKa3a 06bIMHO MCMNOSb3YIOT HECKOSTbKO MCTOYHUKOB MHCpOpMaLmu,
TaKuX Kak:

- AaHHbl€ MOHUTOPWHIA;

- [AaHHblE UCNbITaHWIA;

- AaHHble 06 aKcnnyaTaumMm MallmnHbI;

- [AaHHble O HaleXXHOCTU U FTOTOBHOCTY;

- AOKyMEHTaLUs U3roTOBUTENS;

- AaHHble MOHUTOPUHIa APYrux MallMH aHHOro BMAA;

- 3Ha4YeHwWs aKcryaTauMoHHbIX NapaMeTpoB.
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6.2 Tunbl MOaenNUpoBaHUs

SKCFIepT, BbIMOSHAIOLLMNA nporHosnposaHue, MoOXeT B TOW U1 UIHOW CTeNeHU UCNoNb30BaTb MOAENMU pas-
HbIX TUNOB. [iNs cocTaBreHUs1 NporHo3a MOryT 060CHOBaHHO UCMIONb30BaTLCA KNaccu4eckne auarHoctTu4ec-
kne mogenu. MNpu aTom 0COBEHHO BaXkHa I'.l'ly6MHa aHanusa, NoCKONbKy pacCMOTpPeHuo noaBeprarlTcd
rmnoTeTudeckue cobblTusa B Gyp.yume MOMEHTbI BpEMEHN.

7 O6wasn npoueaypa NPOrHoO3MpPOoBaHUs

7.1 YpoBHU goBepUsA NPOrHo3a

B npunoxeHnn A nokasaHa o6Liasn cxema npoueaypbl KOHTPOMA COCTOAHUA, BKITlovatower B cebsi npo-
rHo3upoBaHue. Ha aToll cxeme oTpaxkeHbl 3Tanbl, NpeagnonararoLLmMe Hanudue NoAsTanoB, TakuX kak onpeaene-
HWe ypOBHel OOBepUs U UTepaTuBHaaA Npoueaypa noaTBEPXKASHUA AnarHosa.

YpoBeHb foBepus npeacTasnaeT cob60i YMCNIOBYIO XapaKTePUCTUKY TOTO, C KaKOW CTEeNeHbIo onpeaeneH-
HOCTU MOXHO YTBepXKAaThb O MPaBUibHOCTU AMarHosa Unn NporHosa.

OTa BenununHa oTpaxkaeT cobon cymmapHbIi achdekT BANAHUA BCeX UCTOMHUKOB OLIMBOK Ha TOYHOCTb
OKOHYaTenbHoro saknoyeHnsa. OHa MoxeT BbITb NoNyYeHa No 3agaHHOMY anropuTMy Nbo nocpeacTBOM Npo-
Leaypbl B3BeLLEHHOro OLeHUBaHUA.

[aHHas npoLueaypa BktovaeT B ce6a yueT ¢ onpeaeneHHbLIMU BECOBLIMU koadhduLMeHTamn Bcex Hera-
TUBHBIX BIIUSIHUA Ha UCTOYHUKA UCNONb3YeMOR NPU COCTaBNEHUN NPOrHosa UHopmaLM1, B YUCTIO KOTOPLIX
BXOASAT (3TOT CMUCOK He ABMSIeTCA NCHEpPnbIBaOWUM):

a) UCTOpUsi TEXHUYECKOro 06CNYXMBaHWUA MaLUWHBI;

b) KOHCTpyKUMSA MaLUUHBI U XapaKTepHble ANs Hee BUAbI OTKA30B;

C) XapaKTepUCTUKN MeTOA0B aHann3a (MX YyBCTBUTENBHOCTL K 0BHapYXeHWI0 aHOMasibHOro COCTOSIHUA
N N3MEHEHMsIM COCTOSHUSA);

d) ycTaHoBneHHble nNpegenbHble 3HAa4YEeHUA KOHTPONUPYEMBIX NapaMeTpoB;

€) MHTepBan Mexay usmepeHuamun;

f) cTpykTypa 6a3sbl 4aHHbIX;

g) npoueaypa cbopa AaHHbIX;

h) npoueaypa oLeHUBaHUA KPUTUHHOCTU 3HAYEHWUIA KOHTPOSIMPYEMBIX NapameTpos;

i) mocTpoeHue TpeHaa KOHTPONUPYEMBbIX NapaMeTpoB;

j) npouenypa cocTaBneHus AuarHosa;

k) npoueaypa cocTaBrieHUs1 NPorHo3a.

CnenyeT OTMEeTUTb, YTO BeCoBble KO3(hPULIMEHTEI UCTOYHUKOB OLLMBOK, yCTaHOBMEHHbIE A NpoLeayp
ONarHoCTUpPOBaHUS U MPOrHO3MPOBaHUsI, MOTYT pasnuyaTbcs Mexay coboi, MOCKObKY BKNaa KaXaoro us HUX B
KOHeuHbI pe3ynbTaT 3aBUCUT OT Buaa npoueaypbl. Mpumep cbopMbl 41151 OLLEHKU OBEPUTENBHOTO YPOBHS MPo-
rHO3a Ha OCHOBE BECOBLIX KO3(hDULIMEHTOB NpUBEAEH B NPUNoXeHuu B.

7.2 Mpoueaypa NporHo3mpoBaHus

7.2.1 O6LWKe NonoxeHus

O6was npoueaypa NPOrHO3npoBaHUA BKNoYaeT B cebs yeTbipe OCHOBHbIE CTaauN: NpeiBapuUTerNbHYIO
MOAroTOBKY AaHHbIX, MPOrHO3MPOBaHUE OTKAa30B MO PasBUBaOLLMMCHA HEUCNPABHOCTAM, NPOrHO3UpoBaHue
6yayLUMX 0TKa3oB, NPOrHO3UpoBaHUe NOCNeACTBUA NPUHATLIX Mep. DTN cTagmmn 06bIYHO NPOXoAAT Nnocrneaosa-
TesbHO B COOTBETCTBUU C 7.2.2—7.2.5.

7.2.2 MpepBapuTenbHaa NOAroToBKa AaHHbIX

OTa cTaaus BkioYaeT B cebs:

a) npoeegeHWe AMarHOCTUpOBaHWUA ANA BbIABNIEHNA Pa3BUBaIOLLMXCS HEUCTIPABHOCTEN;
b) onpeaenexue BNUAHWIA MeXay OTKasaMmu pasHblX BUOOB;
C) onpeperieHue ypoBHel OCTaHOBa ANA BCeX NPU3HAKOB U KOHTPONIMPYEMbIX NapamMeTpos;
d) onpepaeneHue NnoTeHUManbHbIX OTKa30B, UX KPUTEPUEB U TOYEK OTKa3a;
e) BblIbop noaxoAasLlen Mogenu nporHo3uposaHnsa oTkasa (cm. npunoxeHue C).

7.2.3 MporHo3upoBaHUe OTKa30B MO pa3BUBAIOLLIUMCA HEUCTIPABHOCTAM

OTa cTagus BkovaeT B cebs:

a) OUEHKY CTeneHu pasBuUTUsi HEeMCNPaBHOCTEN N 3HaYEHWIA COOTBETCTBYIOLLMX KOHTPOSIMPYEMbIX napa-
MEeTPOB OTHOCUTESNbHO YPOBHS OCTaHOBA;

b) nocTpoeHWe NpoekTHOro TpeHAa ANA KOHTPONMMPYEMbIX MapaMeTpoB [0 YPOBHA OCTaHOBA;

C) onpepeneHve oTkasa, HacTyMeHe KOTOPOro oXuaaeTcs Npexae Apyrux;
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d) yTouHeHwue (Mo BO3MOXHOCTW) OLEHKU BpEMEHU [10 OTKa3a NocpeACTBOM UTepaLmii o Tex nop, noka
ypoBeHb [JOBEPUS NPOrHo3a He ByaeT B Npeaenax AonyCTUMbIX 3HAYEHUA.

7.2.4 MporHosupoBaHue GyayLWMX oTKa3oB

OTa cTagus BKoYaeT B ceba:

a) OLeHKY KpuTepues 3apoxaeHus 6yayLmMx HeucnpaBHOCTE U onpeferieHMe oTkasoB, HacTynneHne
KOTOpbIX B Byayluem Hanbonee BEPOATHO;

b) onpeaenexune Bnusowmx akTopos Mexay CyLLeCTBYIOLMMA U ByQyLLUMMU OTKasaMu;

C) onpeaeneHve ToYkM 3apoxaeHus byayuleit HeucnpaBHOCTW, TeHAEHUMU (TpeHaa) ee pa3BUTUA W
oLleHKa BpeMeHM 10 0TKasa ¢ y4eTOM BCeX BNUSIIOLLMX (hakTOPOB U YPOBHS OCTAHOBA;

d) Bblbop Hanbonee KPUTUYHOrO OTKa3a C HaMMEHbLLUMM 3HaYEeHUMEeM OLEHKU BpeMeHM A0 OTkasa U
cocTaBrfeHne ansa Hero NpeaBapuTeNbHOro NPOrHo3a ¢ COOTBETCTBYOLMM YPOBHEM JOBEPUS U ONpeaenieHun-
€M YCNOBUIA NPOBEPKU NPOrHO3a.

B cBA31 ¢ cocTaBNEHHbLIM NPOrHO30M MOXET NoTPe6oBaThLCA NPUHATUE psiAa PELLEHWIA MO HEOOXOAUMbIM
mepam. MpocTennm 13 Taknx peLueHui, KOTopoe MOXHO B onpeeneHHbIX 06CTosTeNbCTBaX UCTIONb30BaTh
ANA ManoKPUTUYHBIX MaLLWH, ABNAETCA peleHre 0 HENPUHSITUA Kakux-nnbo mep.

MpeaBapuUTenbHLIA NPOrHO3 AOMKEH YCTaHOBUTb KPUTMYHbLIE BUALI OTKA30B A1 pa3BUBaloLLMXCA B
HacTosLee BpeMsa HeMCNPaBHOCTEN C COOTBETCTBYHOLLIMMU OLIEHKaMW BpEMEHW [0 OTKasa 1 YpOBHS [oBepust
NPOrHo3a, a TakkKe KPUTUYHBbIE 0TKa3bl NO 6yAYLLIMM HEUCNPABHOCTSIM C COOTBETCTBYHOLLMMM OLIEHKaMU BpeMe-
HWU OO OTKa3a 1 YPOBHA AOBepUs NPOrHO3a, ecrv cylecTByeT BONbLONA PUCK MOSIBNEHUSI 3TUX OTKA30B UM
GONbWON pUCK, CBA3AHHLIA C MOCNeACTBUSIMUA 3TUX OTKa3oB. CoOCTaBMEHHbIA MPOrHO3  [AOIDKEH
COMPOBOXAATLCA YCNOBUSAMU €r0 NPOBEPKM.

7.2.5 NMporHosupoBaHue NnocneacTBUN NPUHATLIX Mep

OTa cTagua BkntovaeT B cebs:

a) onpeaeneHne Mep, NO3BONAOWMNX 3aaepXaTb, 0cnabuTb UNKN ycTpaHnTbL pa3BuUBatoLLMecst Heucnpas-
HOCTW, NPUBOAALLME K KPUTUYHBIM OTKa3aMm, a Takke NpeAoTBpaTUTb 3apoXxaeHue byayLmx HeucnpaBHocTe;

b) nepecmoTp Mogenen NporHo3MpoBaHusA 0Tkasa u NOBTOPEHNe NpoLeayp NPOrHO3UpoBaHuUsl [aTanbl oT
nepeyncrneHnsa b)7.2.2 no nepeuncneHns b) 7.2.4 sknovmTensHO] ¢ y4eToM nocneacTBUil NPUHATBLIX Mep;

C) cocTaBneHue nporHosa nocne NPUHATLIX Mep € yka3aHMeM COOTBETCTBYIOLLErO YPOBHS JOBEPUS U
YCNOBUN MPOBEPKN MPOrHosa.

MoxeT okasaTbCsl LenecoobpasHblM PaccMOTPETb BO3MOXHOCTb MNPOMEXYTOHHOIO TEeXHUYEeCKOro
obcnyxunsaHus, No3BONSOLLEro 3ameannTb NPUGRMKeHNe 0TKA30B U NPeAOTBPaTUTL 3apoXxaeHne 6yayLimx
HeucrnpaBHOCTeNR. Takne NPoMeXyToYHble Mepbl 0ObIYHO ocyLLecTBAT be3pasbopHbiM cnocobom (Hanpu-
Mep, 3aMeHOo CMasKku1 NoALWNMHNKA).

JomxkHa 6bITb Takke paccMOTpeHa BO3MOXHOCTL 1 6onee kapanHanbHBIX Mep, B YMCIO KOTOPbLIX BXOAAT
3ameHa y3oB U KanuTanbHbIA PEMOHT MalUWHbI. B 3ToM crniyyae NnporHo3 NocneacTsuin NpUHATLIX Mep 06bIYHO
OCHOBbLIBAIOT HA UMEIOLLMXCS AaHHbIX O XapaKTepUcTUKaxX HaAEXHOCTU NPU aKchyaTauMn MalliuH JaHHOro
BMAa.

CocTaBneHHbI Ha 4aHHON CTaaun NPOrHO3 ykasbiBaeT KpUTUUecke npubnuxaroLumecs oTkasel (¢ yue-
TOM adpchbekTa OT MPUHATLIX MeP) € OLeHKaMU BpeMeHMW 40 0TKasa 1 YPOBHSA AOBEpUs U KpuTudeckune byayuine
OTKa3bl C OLleHKaMWn BpeMeHW 40 0TKasa U YPOBHS AOBEPUS], ECIIN BEPOSATHOCTb TaKMX OTKa30B BenvKa Uiv ecrnm
3TMM OTKasaMm COOTBETCTBYET BbICOKOE 3HaYeHne pucka.

MporHo3 AomKeH ConpPOBOXAATLCA YKa3aHNEM YCMOBWIA €ro NPoBEPKU.

PekomeHaaLmMm No NpYHUMaeMbIM Mepam (MX OTCYTCTBUIO, MPOMEXKYTOYHOMY MM NOTHOMY TEXHUYECKO-
My 06CcnyXMBaHUo) 4OMKHBI OCHOBBLIBATLCS Ha OLLEHKE PUCKOB € y4eTOM BO3MOXHBIX MNOTepb: pUHAHCOBbIX,
ANsi oKpyKatoLe i cpeapl, AN 6esonacHOCT NPOU3BOACTBA U Mp.

8 OTyeT 0 NpOrHo3vpoBaHUU

MonHLIN OTYET O MPOrHO3MPOBaHWM AOMKEH BKIoYaTb B cebA OTYET O AMAarHOCTUPOBaHWW MO
FOCT P UNCO 13379 1, no MeHbLUE Mepe, crieaytoLLyto nHdopMaLmio:

a) CepuinHbI HOMep MalUUHbI;

b) onuncanne malwuHebl;

c) ycnosus paboTbl MaLUWHbI HA MOMEHT N3MepPEHNIA;

d) nepeveHb (MK cCbifKa Ha COOTBETCTBYIOLMIA JOKYMEHT) TOUYEK USMEPEHWIA, KOHTPONMUPYEMBbIX Napa-
MeTPOB 1 CPeACTB U3MEPEHWNA, MPUMEHAEMBIX B LIeNsIX NPOrHO3NPOBaHUS;

e) OuarHos, BKNoYasa gaHHble O BCEX Pa3BMBaIOLLMXCSl HEUCNPaBHOCTAX;

f) npeasapuTenbHLIA NPOrHOS3 (ANA NpubXaoLWwmnxes 1 6yayLLIMX 0TKasoB), YpoBeHb AOBEpPUs MPOrHo-
3a, YCI0BWA ero nNpoBepkn 1 oLieHKa pucka oTkasa (Mpy OTCYTCTBUN NPUHNMaeMbIX Mep);
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Q) 4OMOMHUTENbHbIE UCTIbITaHUA, HeoBXoAMMBbIE A NMOBbILIEHUS YPOBHS [OBEPUS;

h) pekoMeHayeMele Mepbl, MPOTHO3 C YY4ETOM 3TUX Mep (ans npubnuxatoLmxcs 1 ByayLux oTKasos),
ypOBeHb J0BEPMSA NPOrHo3a, YCroBuWs ero NoATBepXKAeHNs U OLieHKa pucka 0Tkasa;

i) Apyrvue BO3MOXHbIE Mepbl, MPOTHO3 C YHeTOM 3TUX Mep (45 MPUBIMKAOLLMXCS U ByayLIMX 0TKa30B),
YpOBEHb AOBEPMSA NPOrHo3a, YCIOoBUS ero NoATBepXKAeHNs U OLieHKa puUcka oTkasa.

OTUYeT MOXKET OrpaHU4UTLCS BKITHOUEHNEM B ceB5l TONMBKO KpaTKUX cBedeHuii 06 o6crnedyembx MalimHax u
yanax ¢ ykasaHWem TeX U3 HUX, B KOTOPbIX 3ahUKCMPOBaHO pasBUTUe HEUCTIpaBHOCTEN. 1A HUX npeacTass-
eTca 6onee passepHyTas MHOPMaLWS C ykasaHeM ycrnoBuii paGoTbl, AMarHo30B, TpeByeMbIX 40NONMHNUTE Mb-
HBIX UCMBITAHWIA, pEKOMEHAYEMbIX U aNbTepHATUBHLIX MEP, BOSMOXHbIX 6YAYLLMX OTKA30B U CBA3AHHBIX C HUMU
MPOrHO30B M APYrMX AaHHbIX.

MoxeT oKasaTbCsl MoMnesHbIM BKToUYeHNe B OTYET 3HaYeHWA MHANKATOPOB COCTOAHUI U UHAMKATOPOB
TPEeHAO0B, MOCKOMbLKY 3TO NO3BONAET GLICTPO PACMO3HATb KPUTUYHBIE COCTOAHWS U 3HAYMMbIE USMEHEHUS!, a Tak-
Xe CUTYaLW, KOraa 3TW COCTOSHUS U U3MEHEHMA MOryT BbITb JOCTUTHYTEI 4O criedytollero MomeHTa cbopa
AaHHbIX.
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MpunoxeHue A
(cnpaBou4HoOe)

Cxema npouecca KOHTpPpOJA COCTOAHUA

lMporpamma
MOHUTOPUHIra

y

Cucrema
MOHUTOPUHIA

\ Ha
Mo UCO 17359 <
( ) Her Mepecmotp

C6op aaHHbIX - 7]
\ J I‘lﬂuermn

A

'I_|

Y
4 N
OLeHKa COCTOSIHUSA |«
4 y ™)
fHa Heob6xoaum Her
ﬂwamocmposaﬂue]<— Cneayowan malumHa
I,
[ ‘ X aHanmna? )
Mokasarenb
DOCTOBEPHOCTH
JMarHoCTMpOBaHUA
|— — WrepammeHaa npouegypa — ——————————————— —1 —i
JlocTarouHo AaHHbIX, | ), \ |
eronemsm” ter |~ Vimerorcs Ia HeoGxomums Her |
.qunarH ocm';))oaanuﬂ nononnmem;uue 1 > OaHHble |
6bir B YCTAHOBNEHHBIX | pecypcbi ¢ y OCHOBHbIX METOR0B? |
npegenax? | Her - y |
Na | ! Da |
|  J |
,
lporHoaupoBsaHue ] | Heobxoaumbi
[ | [aHHble Aa BeiGop |
| LONOSTHUTENbHbLIX AONOJHUTENELHOO I
MeToAo0B? merona I
Moka3arensb | |
[OCTOBEPHOCTU | \ J
NpPOrHO3UpPOBaHUA | |
y | Oa Her r I
JIOCTATOMHO A@HHBIX, | Buibop napameTpos |
yT0OBI NOKA3aTenb m METoA0B
OCTOBEPHOCTH | Her r MeloTCA »| W wuHTepBanos |
A P! 1  OONOMNMHUTENLHbLIE
NPOrHO3NpOBaHUA | o l eCYPChI? Mexay |
Gbin B YCTAHOBMEHHbIX | P - M3MEpPEHNsIMU |
npenenax? Her
- _ - [ 1
ha
{ { i
[ ) [ h [ PexomeHpyemoe pelueHue
OtcyTcTBYE Mep MpoMEXyYTOUHBLIE MepbI Mo TEXHUYECKOMY
) \ y g obcnyimBaHuio y
"~ ‘ s ) 4 - ) 4 * - ™ C
MpepBapuTenbHbLIA MpOMEXYTOUYHbIN OkOHYaTenbHbIA nenyowias
NporHo3 nporHos NporHoa MalumHa
\ ) \. ) \ J
‘ BBeog gaHHbIX
(" Tokasatenb aosepus ) (" Tlokasatenb noBepusi ) (" TlokasaTerb nosepusi ) B CUCTEMY
npeaBapuTenbHOro NpOMEXYTOYHOIO OKOHYaTesnbHOro TEXHUYECKOTO
L nporHosa y g nporHosa y L nporHoaa y Her Dla obcnyxmBaHus

AHanus BbINornHeH
AN BCeX MaLUMH?

13



rocCT P UCO 13381-1—2011

Ta6nwuuya B.A1

MpunoxeHne B
(cnpaBo4Hoe)

I'Ipleep CbOprl AnA onpeaeneHnUAa 4oBepuUTeNIbHOIro ypoBHA NPOrHo3a

ST1an - - BaBelleHHbIN
Becosow HosepuTtensHbIn -
NOCTPOEHMUA NcTouHmnkm owumbok nporHo3sa Koo ULMEHT oBEHb 3Tana. % [OBepUTENbHLIN
nporHo3a " P 7 ypoBeHb, %
1 McTopus malwmHbl 0,15
2 AHanu3 oTka3oB y3noB MalWHbI 0,10
3 KoHTponupyembie napameTpbl 0,15
4 [MpegenbHble YpOBHU 0,10
5 VHTepBan mexgy namepeHusimm 0,10
6 CrpykTrypa 6a3bl JaHHbIX 0,05
7 Mpoueaypa c6opa AaHHbIX 0,05
8 OueHka napameTpoB 0,05
9 CocraBneHune gnarHosa 0,10
10 CocTraeneHune nNporHosa 0,15

O6wmin AOBEPUTETNBHBIN YPOBEHb

3TanoB.

MpumedvyaHune—O6GWMA OOBEPUTENBHLIN YPOBEHb pPaBEH CYMME B3BELUEHHbLIX AOBEPUTENbHbIX YPOBHEN
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Mpwvnoxenne C
(cnpaBo4HoOe)

MeToabl MoAeNnIMpoBaHUA OTKasa

C.1 MartemaTn4yeckne mogenm AnA 3aAaHHbIX YCIIOBUM aKCNnyaTaumm

CooTBeTCTBYOWME MOAENM BbIBAOT CNeayiowmx BUA0B:
- (heHOMEHONOrMYecKne;

CTaTUCTUYECKNE;

BEPOSATHOCTHbIE;

NCKYCCTBEHHbIE HEMPOHHbLIE CETH.

C.2 OueHka 0XXnpaemoro Cpoka cnyxobi

[onroBevyHOCTb OTAENBHBIX Y30B MaLWNHbLI MOXHO OLIEHUTH B OTHOLLEHWMMN PUCKA YXYALUEHNS TEXHUHECKOrO COCTOS-
HUA B NpoLeCcCce KOHTPOSIS U PUCKAa 0TKa3a B npoLiecce paboTbl MalLMHbI HA OCHOBE:

- OUEHMBaHWA NoKasaTenen HageXHOCTH;

- OLEHUBAHWUS TEXHMYECKOTO COCTOSIHMUS (C MOMOLLbIO CTATUCTUYECKOrO UMK AETEPMUHNUCTCKONO aHanuaa, sKkenep-
THbIX OLEHOK, Pe3yNnbTaToB UCTNbITAHUIA, MOAENen Pa3BUTMS HEUCNPABHOCTEN).

C.3 3KkcnepTHble CUCTEMBI

3KcnepTHbIE CUCTEMbI BKIIOYAIOT B cebs crneayiowme mogenmu:

- BbIBOA Ha OCHOBE CMCTEMbI NPaBUN NO 4aHHLIM O NPU3HaKax (HEMCNPaBHOCTSIX);

- AepeBo NPUYMHHO-CNEeACTBEHHbIX cBagen (cM. NCO 17359),

- CyxXgeHwe no aHanornu.

MocneaHWi NpMHUMN NpenonaraeT BbIHECEHNE CY)XASHNUA HA OCHOBE aHanm3a aHanorMyHbIX CUTyauun n oberos-
TenbCTB, KOTOPble yXe Habnwganuce Ha NPakTUKe W HaWNKW CBoe paspeleHne (HanpumMep, B OTHOLWEHUN KOHKPETHOWM
HeVICI'IpaBHOCTVI). Takas MOAenb npegnonaraert Hanu4vne atana 06yquM;| Ha OCHOBe 06LIJMpHOF0 onbiTa, BKro4vatwuiero
pgetanbHOe onncaHne TUNoBbIX CUTya Ll,VIVI.

C.4 MartemaTnyeckne moaenm

[JaHHble Mmogenv nogpasaensioTcs Ha:

- CbeHOMeHOJ‘IOFMHeCKMe (onmcaHme W3MEHEHUSA KONUYECTBEHHbLIX MNN KAYECTBEHHLIX NOKasaTenem Ha ocHoBe
HV3NYECKUX NPUHLMMOB);

- CTaTucTnveckune (aHan n3 I'IapeTo Cucnosnb3oBaHMeM CTatMCTUYeCKUX rmctorpamm ana oueHneBaHn A BepoATHOCTHU
HaCTyMNMeHusi 0QHOTO UMM HECKOMNBbKMX OTKA30B);

- BEPOATHOCTHbIE (MOAEnu AN pac4eTa BepOsiTHOCTU OTKa3a Ha OCHOBE BEPOATHOCTM 3aPOXKAEHNA HENCNPABHOCTH);

- UCKYCCTBEHHbI€ HENPOHHbIE CeTU (AaBTOMAaTU3NPOBAHHbIE CUCTEMbI, 4ENCTBYIOWME MO NPUHLMNY HENPOHHON CETH,
ANA pacyeTa BEPOATHOCTU HACTYNNeHs cobbiTus).

MpumeyaHune— OCHOBHbIM NPUHLMMOM paboTbl MaTeMaTnyeckux Mogenen ABNsIETCA nonyyYeHne OUeHOK Ha
OCHOBE BXOZHOM YMCINOBON MHOPMaLMM O TEKYLLEM COCTOSIHUM MaluMHbI. Kak U B Criydae 3KCrepTHbIX CUCTEM, AN TakuX
moaenen Heobxoamm atan oby4eHus.

C.5 Mogenn HageXHOCTH

Takne mogenu obecrneynsaioT nNonyyeHme MHOPMAaLIMK O NoKasaTensax HaleXHOCTU B BUAe CriyyaiiHbIX BENUUNH,
U3MEHSIIOLLIMXCS CO BpeMeHeM. PacyeT NO3BOoNsieT MosyunTb OLEHKY CPeAHEro BPEMEHM 40 OTKa3a.

AHanua Hage)HOCTU U BPEMeH OTKA30B MNO3BOMSIET YHECTb MOBbLILEHNE YaCcTOThl OTKA30B BCNEACTBUE CTapeHns
Y310B, a TaKKe BbIXo4a UX U3 CTPOs B HaYanbHbIi Nepro SKCniyaraumm.

nOKa3aTeJ'|V| HaaexHocTn MOFyT 6bITb npuBsA3aHbl K AaAHHbIM MOHVITOpVIHI'a n YCJ'IOBVIHM 3KCI'IJ'IyaTaLI,VIVI MalUUHbI. ITO
MO3BONUT NOSNYHYUTb NOKa3aTeNy HaaeXHOCTN KOHKPETHOW MalLLUHBbI.

C.6 Moaenu nameHeHNA TeXHNYECKOro COCTOSIHMA

Takue mogenu NcNonNb3yoT ANA OLEHNBAHNS 3aPOXKAEHUA U Pa3BUTUS NOBPEXAEHWIA (U3HOCA, TPELMH, KOPPO3uK
mnp.).

B HUX MOTYT 6bITb UCNONB30BAHbI AAHHBLIE O TOM UITM MHOM BUAE TEXHUHECKOIO COCTOSIHUS, NOSYYEHHbIE B pe3yrbTa-
Te NPOBEPOK UM MO OMNbITY 3KCNNyaTauun aHanorMyHbIX MalwmH. ConocTaBrieHne pacieToB C pacyeTamm Arnsi HOpManbHO-
ro NoBeAeHUsi MaLLMHbI NO3BONSAET NPOrHO3UPOBAaTL ByAylee yXyaLWweHNe TEXHNHECKOro COCTOAHMS,

C.7 MNposepkamopenn

Llenbto aaHHOM NpoBepKy ABNSIETCA COMOCTABINEHNE U3BMEHEHNS TEXHUYECKOTO COCTOSIHNUA, N3BECTHOIO MO pe3yrib-
Taram KOHTPOIsi, CTeM, YTO NpeAckasaHo mogenbio. [Mpoueaypa NpoBEPKM MOXET BKIIOUaTb TakKe NOATBEPKAEHUE CBSI3N
M3MEpPEHHbIX KOHTPONMPYEMbIX NAaPaMeTPOB C HAbMNIAaEeMbIM NOBPEXAEHNEM.

15



rocT P UCO 13381-1—2011

MpunoxeHne JA
(cnpaBo4Hoe)

CBeeHUA 0 COOTBETCTBUMU CCbINMOUYHBIX MEXAYHapPOAHbIX CTaAHAAPTOB
HauWOHanbHbIM cTaHaapTaMm Poccuinckon ®eaepaunmn

Ta6nwunua OAA

0O603HavYeHne CChINOYHOro CreneHb
O6o3HaveHne n HaMmeHoBaHue COOTBETCTBYIOLLLEro HaUMOHaNbHOro cTaHgapra
MeXOyHapoaHoro craHaapTa | COOTBETCTBUSA
NCO 13372 — *
MCO 17359 IDT FOCT P NCO 17359—2009 «KoHTponb COCTOSIHMA U AMarHOCTMKa Ma-

wyH. O6lee pyKOBOACTBO MO OPraHn3aumy KOHTPONSA COCTOsIHUSI U guar-
HOCTUPOBAHUS»

BETCTBUA CTaHOapTa:

- IDT — naeHTWuYHBIN cTaHaapT.

* COOTBETCTBYIOLWMIA HALMOHANBHbIA CTaHAAPT OTCYTCTBYET. [lo €ero yTBep)aeHusi peKOMeHOyeTCA NCnonb3oBaTh
nepeBoA Ha PYCCKMIM s3bIK 4aHHOTO MeXayHapoaHoro ctaHgapra. [epesod AaHHOro MexXayHapo4HOro ctaHaapTa Ha-
xoauTcs B PegepanbHOM MHDOPMAUMOHHOM (DOHAE TEXHUYECKUX PErnaMeHToOB 1 CTaHOAPTOB.

MpumedaHue—B HacTosiweln Tabnuue UCNONbL3OBaHO Criedylolee ycnosHoe 0603HaveHne CTeneHn cooT-
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Bubnuorpadua

[11 ISO 13373-1, Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 1:
General procedures”

[2] [ISO 13374-1, Condition monitoring and diagnostics of machines — Data processing, communication and
presentation — Part 1: General guidelines

[3] [ISO 13379, Condition monitoring and diagnostics of machines — General guidelines on data interpretation and
diagnostic techniques®

[4] ISO 13380, Condition monitoring and diagnostics of machines — General guidelines on using performance
parameters®

[5] [IEC 60812, Analysis techniques for system reliability — Procedure for failure mode and effects analysis (FMEA)‘”

[6] BS 5760-5:1991, Reliability of systems, equipment and components — Guide to failure modes, effects and
criticality analysis (FMEA and FMECA)

" CooteetctByeT TOCT P MCO 13373-1—2009 «KOHTpOrb COCTOSHUSI M AMarHoCcTUKa MaluuH. BubpauunoHHbIn
KOHTPOIb COCTOSIHUA MaLumH. YacTb 1. O6wme metoabl».

2 CootBeTtctByeT TOCT P CO 13379—2009 «KoHTponb COCTOSAHMSA M AMArHOCTUKa MawnH. PykoBOACTBO MO WH-
TeprpeTaumm JaHHbIX U MeTO4aM QUArHoCTUPOBAHUS».

CooteeTtcTByeT [OCT 30848—2003 (MCO 13380:2002) «AnarHocTnpoBaHne MalLuH Mo paboumm xapakrepucTu-

kam. O6Lpe NonoXeHns».

4 CooteeTtctByeT FOCT P 51901.12—2007 (M3K 60812:2006)«MeHegxmeHT pucka. MeToa aHanusa BUAOB U
nocneAcTBUN OTKA30BY.
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