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BBegeHue

MONHBIA LMK KOHTPOMS COCTOSAAHUSA MalUWHEI BKITHoYaeT B cebs NsATb 3TanoB.:

- obHapyxeHne OTKIIOHEeHWsI B MOBeAeHUN MallUHbI;

- BbISIBMIEHNE HENUCNPaBHOCTEN U X MPUYMNH;

- MPOTHO3MPOBaHNE Pa3BUTUS HEUCTIPABHOCTE;

- MPUHATUE PpeKoMeHAaLMMI Mo KOPPEKTUPYIOLLNM AEACTBUSIM;

- aHanu3 cocTosAHMA NOCcne 0CTaHoBa MaLUWHBI.

OyveBMAHO, YTO MPOTrHO3MPOBAHNE TEXHUYECKOro COCTOSIHUA MalluHbl (Tpebylolee npeackasaHus, B
Kakom cTeneHn paboTocnocobHOCTb MalUMHEl coXpaHnUTcs B ByayLlemM), OCHOBaHHOE Ha CTaTUCTUYECKOM Noa-
xofe, He npeanonaraeT 6e30WMB0UHbIX pelleHnid. [lo3ToMy cTaHaapTU3aLms B 3T0i 061acTM HOCUT XapaKkTep
pekoMeHaaunin N KOHLEMNLMI, a He CTPOro npeanncaHHblX AeNCTBUN.

[ns NnporHosnpoBaHus pasBUTUA HeUCTpaBHOCTU TpebyeTcsi 3HaHWe BO3MOXHLIX BMAOB OTKasa Ans
MaLLWH AaHHOTo BUAa U AOCKOHAaNbHOE MOHUMaHWe CBs3en Mexay pabovnmm cocTOAHUSMU MaLLWUHbI U BUAaMA
oTkasoB. [loaTomy, npexae YeM NpUCTynaTh K onepauusM 3KCTpanonnpoBaHus, Heobxogumo obecrneunTb
NoHUMaHne hbn3nNYeCcKUX NPOLLECCOB, NEXallnX B OCHOBE HeNCMNPaBHOCTEN pasHbIX BUOOB, a Takke cbop aaH-
HbIX, CBSI3@HHbIX C NpeLIeCTBYOLWAM MPUMEHEHUEM MaALUUHBI, e€ TEXHUYECKUM 0BCryXuBaHneM, pesynbraTa-
MW KOHTPOSA, NnepnodoM 6e30TkazHo paboThl, XapakTepom paboTbl MaLLMHbI B Pa3HbIX YCIOBUSIX NPU PasHbIX
nokasaTensax npou3BoanTENbLHOCTU.

Mpouecc NporHo3npoBaHns OOIPKEH BKIOHaTb B ceBs NpUMeHeHne aHanMTUHecKnx Mmoaenei sapoxae-
HUS 1 Pa3BUTUA MOBPEXAEHWIA B MaLLMHE.

Pa3zBuTne KOMNLIOTEPHON TEXHUKM 1 COKpaLLleHWe 3aTpaT Ha XpaHeHue 60MbLINX MacCUMBOB AaHHbIX NPU-
BOAAT K TOMY, 4TO MeTOAbl OAHOBPEMEHHOrO aHannsa 60MbLWOro KonmMyecTsa napameTpoB U NpUMeHsieMble B
HUX MOZenNn CTaHOBATCS Bce 6onee CrnoXHbIMU 1 COBEPLUEHHBIMU. TUM AOCTUraeTCs BO3MOXKHOCTb Npeacka-
3blBaTb pasBUTUE HAKONEHWIA NOBPEXAEHWUI B MaLLMHE NPU HaNu4uMmK 3aaHHbIX KPUTEpPUEB KOHTPONA.
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HAUMWOHANBbHBIWN CTAHJOAPT POCCUUNCKOWU @SEQAEPALWUMN

KoHTponb cocTOAHUA U ANarHoCTUKa MalunuH
NPOrHO3MPOBAHUE TEXHUYECKOIO COCTOAHUA

YacTtb 1
O6Lwee pykoBOACTBO

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

Oata BBegeHus — 2017—12—01

1 O6nacTb NpYMeHeHus

HacTosAwwii cTaHaapT ycTaHaBnnBaeT pykoBOACTBO Mo paspaboTke U NprMEHEHUo Npoleayp NPorHo3u-
POBaHMSA TEXHUYECKOTO COCTOSIHMS MaLLVH C LeMbHo:

- cchopMUpoBaTh Cpeam nonbsoBaTtenein U paspaboT4YMKOB CUCTEM MOHUTOPUHIA TEXHUHECKOTO COCTOSA-
HUA MaLUVH e4uHbIe NPeACTaBNEHNs O NPOTHO3MPOBaHNM Pa3BUTUS HEUCTIPABHOCTEN;

- obecneynTb BO3MOXHOCTL c6opa nonb3osaTensammn HeoBXoaUMbIX AaHHBIX O XapaKTepucTukax, npo-
Lieccax v MoBeAeHNM MaLlWH B LieNsIX TOYHOTO NPOrHO3UPOBaHNA TEXHUYECKOTO COCTOAHUS;

- YCTaHOBWUTb 06LUMe NoAXoabl Y MPOoLIeAyPbl K COCTABMNEHUIO MPOrHO30B TEXHUYECKOTO COCTOAHUS;

- cnocoBCcTBOBATL NPUMEHEHUIO NPOrHo3UpPoBaHNsa B paspabaTtbiBaeMbIX CUCTEMaX MOHUTOPUHTa TeX-
HUYECKOTO COCTOAHUSA MaLLWH 1 BKMOYEHUI0 BOMPOCOB NPOrHO3MPOBaHWA B MPporpaMmMbl 06ydeHus nepcoHana.

2 HopmaTuBHbIe CCbINKKY

B HacTosAwem cTaHaapTe NCNoMNb3oBaHbl HOPMAaTUBHbIE CCISIKU Ha criegytolimMe cTaHaapThbl:

ISO 2041 Mechanical vibration, shock and condition monitoring — Vocabulary (Bubpauusi, yaap v KoH-
Tponb cocTosiHMA. CroBapb)

ISO 13372 Condition monitoring and diagnostics of machines — Vocabulary (KoHTponb coctosiHua u
AnarHocTuka MalvH. Cnosapb)

ISO 13379-1 Condition monitoring and diagnostics of machines — Data interpretation and diagnostics
techniques — Part 1: General guidelines (KoHTponb cocTOAIHWA 1 AMarHocTKa MalvH. MeToabl MHTeprpeTa-
LMW SaHHBIX U AuarHocTupoBaHus. YacTe 1. ObLiee pykoBoACTBO)

ISO 17359 Condition monitoring and diagnostics of machines — General guidelines (KoHTponb cocTosi-
HUSA U AnarHocTika MawwuH. ObLee pyKkoBoACTBO)

3 TepMuHbI M onpeaeneHns

B HacTosiwem cTaHgapTe npumMeHeHsbl TepMmiuHbl o MCO 13372 nACO 2041, a Takke criegytoline TepMu-
Hbl C COOTBETCTBYOLLMMU OnpeaeneHusImu.

3.1 nporHo3 (prognosis): OLeHka BpeMeHW 40 0TKkasa U BEPOSITHOCTW OTKa30B O4HOMO UMW HECKOIbKMX
BUAOB.

[MCO 13372:2012, cTatba 10.2]

3.2 nporHo3upoBaHue (prognostics): AHann3 nMpr3HakoB HeUCnNPaBHOCTEN C Liebio OLIeHKN U3MEeHEeHNs!
COCTOSIHWSA MaLUUHbI B ByayLuue MOMeHTbI BpeMeHU U MMHUManbHoro neproaa ee 6e3aBapuinHon akcnyarta-
Lun.

[MCO 13372:2012, cTtaTtbsa 1.15]

U3paHne opnumnansHoe
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3.3 poBepuTenbHbLIN YpoBeHb (confidence level): KonnuecTBeHHbIN nokasaTenb cteneHn npaBusib-
HOCTWU AnarHo3sa U NPorHo3a.

M pwumeyaHnune—[laHHas BenuunHa oTpaxaeT CyMMapHOe BNMSIHME UCTOYHUKOB HEONPEAENEHHOCTU Ha CTe-
neHb YBePEeHHOCTN B TOHHOCTH AnarHosa unm nporHosa. OHa moxeT 6bITb paccHuTaHa no onpeaeneHHOMY anropuTMy Unu
npeacTasnATe CO60M BLIXOAHOE 3HAYEHNE aBTOMATU3NPOBAHHOW CMCTEMbI ANArHOCTUPOBAHUS (HanNpUMep, HENPOHHON
ceTn).

3.4 ocHoBHas npuyunHa (oTKasa) (root cause): COBOKYNHOCTb YCMOBUI, NPUBOAALLMX K Llenn COObITUA,
pes3ynbTaToM KOTOPLIX ABNSAETCSA OTKa3 AaHHOMo BMAA.

[MCO 13372:2012, cTaTba 8.9]

3.5 ananus Buaos n nocnepacTeun otkaszon (FMEA) [failure modes effects analysis (FMEA)]: MeToa
cucTemMaTUYeCcKoro aHanuaa cucTeMbI ¢ Lienbio naeHTudunkaumm dpyHKUUR U hyHKLMOHANbHBIX OTKa30B 06opy-
[OBaHUA, a Takke oUeHKU NPUYMH U NOCNEACTBUIA KaXKA0ro oTKasa.

Mpumevanune 1— [pumeHntenbHO kK 060pYAOBaHUIO, HAXOASLEMYCS B SKCNIyaTaLum, aHanm3 BbIMONHSIOT
C y4Y€TOM HaKOMMEHHOro onbiTa 3kcrnnyataumu. [ns o6opyaoBaHus, BBOAMMOrO B 3KCNyaTaumio, aHanu3a BbIMOMHAIOT C
MCMNONb30BaHUEM Pa3HbIX AOCTYNHbLIX UCTOYHUKOB MHAOpMALIMK.

Mpumevanune 2— MNpoueagypsl FMEA onncanbl B [3].

[MCO 13372:2012, cTaTba 8.2]
3.6 aHanus BuAaoB, nocneAcTBUA U KpuTUUHOCTH oTkasoB (FMECA) [failure modes effects criticality
analysis (FMECA)]: FMEA c knaccudukauuein npoLeccoB Nno TAXXeCTU NOCNeAcTBUN OTKasoB.

MpumedvaHune 1— Knaccudurkaumio npoBoasT CpaBHEHUEM C NTOPOraMu KPUTUYHOCTU NOCTEACTBUN OTKA30B.
Mpunmevyanune 2—lpoueaypsl FMECA onucanbl B [11].

[MCO 13372:2012, cTaTba 8.3]

3.7 aHanu3s npusHakoB BUAoB otkasoB (FMSA) [failure modes symptoms analysis (FMSA)]: MeTog,
ocHoBaHHbIM Ha FMECA 1 gononHsiowmin ero BbI6opoM AuarHoCTUYECKUX NpU3HaKkoB ANs OTKA30B KaXaoro
BMAa, MeTodaMu onpegeneHns Buaa oTkasa U KOHTPOMNSA COCTOSAHUA B LENAX dbopMnpoBaHUsa ONTUMansHON
cTpaTermn MOHUTOPUHra

MpunmedaHune— Metog FMSA paccmatpuBaetcsa B ICO 13379-1.

3.8 oueHka BpeMeHM A0 oTKa3a [estimated time to failure (ETTF)]: OueHka nepuoaa BpeMeHU OT TeKy-
LLiero MOMeHTa A0 MOMeHTa, Korda B Habniogaemoi MalunHe oxugaeTcs HacTynieHue oTkasa.

MpumeyvaHune— Cm. PUCYHOK 2.

3.9 ocTaTouHbIn pecypc [remaining useful life (RUL)]: OcTtaBweecs Bpems Ao nepexofa MalluHbl B
npegenbHoe CocTosHUeE.

3.10 ropusoHT nporHosupoBaHua [predictive horizon]: MUHUManNbHLIN MHTEpBaN BpeMeHU Ans NOAro-
TOBKW K 0TKas3y, yCTaHOBMEHHbIN NofNb3oBaTenem.

4 WUcxopgHble gaHHbIe Ansi NPOrHO3MpoBaHus

4.1 OOLLee NoHATUE O KOHTPOIE COCTOSIHUS MaLLUH, hopMUpyioLLLIee OCHOBY AN NpoLeayp NPOrHo3upo-
BaHMA W onpegensowee Heobxoanumele NCXOAHbIE AaHHbLIE ANA 3Ton Npoueaypsbl, AaHo B UCO 17359. fina
NPOrHo3MpoBaHMs MOXeT NoTpe6oBaTbcA c6op AOKYMEHTUPOBAHHbBIX AAHHbIX, BKIIOYAIOLMX:

a) obuwei nepeyeHb arperaToB, MaLWH U y3N0B, NOANEXALLNUX KOHTPOSIO, C TEXHUYECKOWN AOKYMEHTaLUM-
el Ha HUX;

b) Bce napameTpbl, nognexawme KOHTPONIo;

C) ycTaHoBMeHHble 6a30Bble YPOBHU U KPUTEPUU MPUEMKU, 3anUCK 3KCNNyaTaLUOoHHBLIX NapameTpos,
OaHHbIX TeEXHUYEeckoro 0b6CnyXusaHus, a Takke 3anucu o6 UMEBLLMX MeCTO OTKasax;

d) Tekywime unnaHnpyemble ycrnosusa paboTbl U TEXHUHECKOro 06CNYXNBAHUA KOHTPOMMPYEMbIX MaLLWH;

e) nepBOHayasbHbIA ANnarHo3, BKNovasa naeHTnnkaunio BCex passuBaroLMXCca HeUCnpasHoOCTen;

f) moaenu oTka3oB (€AMHUYHBIX U MHOXECTBEHHBIX), KOTOpbIE MOTyT BKNOYaTh B cebsl ctaTucTuieckue
XapakTepucTuky, Bnusiome hakTopbl, KpUTEPUA 3apOoXKOAEHUSA HEUCNPABHOCTEN U TOYMKU OTKA30B ANA BCEX
KOHTPONMPYeMbIX NapameTpoB;

g) MeToAbI 06paboTku KPUBLIX (NOAroHKa, NPOEKTUPOBaHNE, HAaNOXeHue);

h) ypoBHU NpeaynpexaeHns;

i) YpOBHM OCTaHOBA;
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j) noporoBble 3HayeHUs nokasartenein NPOU3BOAUTENBHOCTU, CBA3AHHbBIE C TEXHUMECKUM COCTOSIHUEM
MaLLUHBI;

k) pesynbTaTbl paccnegoBaHUii 0TKa30B;

[) napameTpbl HAAEXHOCTU, FOTOBHOCTW, PEMOHTOMNPUIOAHOCTM 1 6e30nacHoCTy;

m) AaHHbIE O 3apOXAAIOLLUNXCA HEUCNIPABHOCTSX;

N) AaHHbIE O NPOrPECCUPYIOLLINX HENCNIPABHOCTSX;

0) naeHTUMUKaLUOHHBIE AaHHbBIE MaLllWH (HOMep NapTuKn, HOMep Cepumun T. n.);

p) YycnoBsus oKpyxatoLlen cpegbl, CnocobHble BNUATL HAa COCTOSIHUE Y3IT0B MaLLMH.

B HeKOTOpLIX Cryyasix U YCroBUAX NPoM3BOACTBA HE BCE AaHHbIe U3 BhilLenepeyncneHHbIX MoryT 6biTb
OOCTYMHbI.

4.2 Uensmn cbopa AaHHbIX O XapaKTepUCTUKaxX HafAeXHOCTWU, CBA3AHHBIX C TEKYLLUM TeXHU4ECKUM
COCTOSIHMEM W NokasaTensamm paboTbl MaLLUHBI, IBMSIOTCS:

- yCTaHoBNeHune nokasarteriel (pakTU4ecKkon HafeXHOCTU, COCTaBIIEHME MNPOrHosa UX WU3MeHeHus,
conocTasneHne ¢ akcnnyaTaunuoHHbIMU AaHHBIMU U MOAENSIMA Pa3BUTUSA HEUCTIPaBHOCTEN U, B KOHEYHOM UTO-
re, yTOMHEeHMe NporHo3a TEXHUYECKOro COCTOSIHUS;

- nonyyeruve nHdgopmavmm, No3BoNsOLWEen yryyllnTb NokasaTeny HaaeXXHOCTU AaHHON MaLLnHbBI 1 NPo-
eKTMpYyEeMbIX MaLLUWH;

- nonyyerHve UHdpopmaLun, NO3BONSAIOLLEN NPOBEPUTL U NOATBEPAUTL KauecTBO paboTbl Mogenen n
anropuTMoB.

4.3 Lenamu cbopa AaHHbIX O TEKYLLMX IKCNyaTaLUMOHHbIX Harpy3kax v Harpyskax, AeiCTBOBaBLUMX Ha
nepuoge akcryaTtaunmn ManHbl, SABMISIIOTCS:

- yCTaHOBfieHWe CBA3M MeXAy nokasaTensamu dakTuiyeckoin HagexxHoCTU u paboToi, NponsseaeHHON
MaLLWHOM, A8 COMOCTaBNEHUs MoAenen 3apoXaeHUA N PasBUTUS HEUCTIPABHOCTEN (MOBPEXAEHUIA) C 3KCTITY-
aTauMOHHBIMU JaHHBIMU;

- YTOYHEeHUe Mofernei OLeHKA NoBpeXxaeHUI ANA AaHHON MaLLWHBI U MPOEKTUPYEMbIX MaLLWH;

- paclumpeHue obnactu npuMeHeHus mogenein Ans oLeHMBaHUS NOBPEXAEHUNA.

4.4 Uensimn cbopa AaHHbIX O MPON3BOACTBEHHBIX MOTEPSAX, MOTEPSX U3-3a BTOPUYHBIX OTKa30B, 3aTpa-
Tax Ha MOHWUTOPWUHI MaLUWH, TeEXHUYeckoe obcnyxusaHne U Heob6XoAMMOCTU pe3epBUPOBAHUS MALUWH U UX
Y3I10B SIBNSAOTCS:

- yCTaHOBMeHNe COOTHOLUEHUA MeXAy 3aTpaTaMu U Nony4aemMoun BeIrofon ANA pasHblX BapuaHToOB Tex-
HU4Yeckoro ob6cnyXuBaHus;

- MOBbILUEHWE KayecTBa peLlleHUn, NPUHUMAEMBbIX B CBA3MU C TEXHUYECKUM 06CnyXuBaHMeM MaluuH;

- coKpalleHue 3aTparT, cBs3aHHbIX ¢ (OYHKLMOHUPOBAHUEM U TEXHUYECKUM OBCNyXuUBaHWEM AaHHON
MaLLUHbI M NPOEKTUPYEMbIX MaLLWUH;

- ONTMMarnbHas opraHusauus U ynpasneHune (Ha OCHOBE COBMECTHOO aHanunsa AaHHbIX 0 3aTparax, AaH-
HbIX MOHUTOPWHTa, AaHHBIX 06 3KCMyaTaLUOHHbIX NapaMeTpax U Harpy3skax MaluHbl) onepaumamMm TeXHUYec-
koro obcnyxuBaHus (MO COCTOSIHWIO, MaHOBO-NpeaynpeanTenbHOro, ANA YCTpaHeHUa HencnpasHOCTEN),
o6cnyXMBatoLLMM NEPCOHANoM, XpaHeHNeM 3anacHbIX Y3foB U T. 4.

5 TMoHATUA, cBA3aHHbIE C NPOrHO3NMPOBaHUEM

5.1 OcHoBHbIle NOHATUA

MporHo3s npeacTasnsaeT cobo OLeHKY BpeMeHU A0 0TKasa 1 BepOATHOCTU eAUHNYHOTO UM MHOXECTBEH-
HOro oTkasa BCNeACTBUE HEeUCNpPaBHOCTEN (NOBPEXAEHWUIA), UMEIOLLMX MECTO B HACTOALLMA MOMEHT UMW OXU-
AaeMbix B 6yaywieM. MNporHo3 oCHOBLIBAETCH Ha MOATBEPXKAEHHBIX OMbITOM 3HaHUAX O MpoLeccax pas3BUTUA
HeuncnpasHocTel pa3Horo Buaa. 3agadva nporHosa — AaTb Nofb3oBaTesto BOSMOXHOCTb OLEHUTb oCcTaTou-
HbIA pecypc MalUMHbI ¢ 4OCTaTOYHOW CTeneHblo 4OCTOBEPHOCTU. MporHos Takke MoXeT BbiTb UCMOMNb30BaH
ornepaTopoM MallUHbI AMs NPUHATUSA PeLleHns, No3BoNsaoLLero NpeaoTBpaTUTL BOZMOXHBIN OTKa3, BbINOMHe-
HUS KOPPEKTUPYIOLLMX AENCTBUIA, NO3BONAOLLMX MPOASNNTE CPOK CrIY>KEbI MaLLMHBI, MW NPOCTO AN NCMOMb30-
BaHUsi MMEOLLIerocsl pesepBa BpeMeHu, YTobbl NoAroTOBUTLCA K HaaBuratoLuemycsi oTkasy. A ekTUBHOCTb
MPOrHo3a 3aBUCUT OT TOTO, HACKOMBKO XOPOLLIO U3BECTHBI 1 OMUCaHbl MOAESbIO BUABI HEMCMPaBHOCTEN U OTKa-
30B A1 MaLUMH JaHHOro BUAA, KaK OHWU 3aBUCAT OT CpoKa CMYXBObl M KOHCTPYKTUBHOIO UCMOMHEHNSA KOHKPETHOM
MalLLUHbI, Kakum 06pa3omM OHU pa3BUBaOTCH BO BPEMEHU.

OTkasbl onpedensioT Nno KOHTPOMpyeMblM napameTpaM. OgHako OAHUX TOMBbKO AaHHbLIX MOHUTOPUHIa
ANs cocTaBneHus NporHosa HegoctaTouHo. ObLas npoLieaypa cocTaBneHnsi NporHo3a BktoyaeT B cebs cre-
AytoLe OCHOBHbIE MOMEHTHI:

a) onpepgeneHne KOHEYHON TOYKU (0BLIYHO TOYKM OCTaHOBa MaLLVHBbI);

b) HabniogeHne nameHeHUsi NapameTPOB U OLeHKa CKOPOCTW Pa3BUTUS NOBPEXAEHUS;
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C) onpegeneHune TeKyLLero TeXHUYECKOro COCTOSHUS;

d) nonyyeHve oLeHKU BpeMeHN A0 0TKasa Ui ocTaTouHOro pecypca MallvHbl;

€) ycTaHOBMeHWe ropusoHTa NporHo3npoBaHus cobbITUS.

BaxHO oTNn4YaTh NPOrHo3vpoBaHue oT AguarHocTupoBaHus. Ecnun anarHoctupoBaHme no cBoer npupoae
PEeTPOCNEKTUBHO, T. €. OCHOBBIBAETCS HA UMEIOLLMXCA AaHHbIX B KOHKPETHBIA MOMEHT BpEMEH U, TO MPOrHO3MPOo-
BaHWe UMeeT Aeno ¢ AaHHbIMU B ByayLueM U AOIDKHO YYUTbIBATb!

- BUAbI 84UHUYHBIX U MHOXKECTBEHHbIX OTKA30B, a TakkKe CKOPOCTU pasBUTUSA HEUCTNPaBHOCTE;

- KpUTepuu 3apoXxaeHusi HeucrnpaBHOCTeN pasHbiX BUAOB;

- pOnb UMEIOLLNXCA OTKA30B B 3apoXaeHMmn ByayLmnx oTkasos;

- B3aMMOCBA3b MeXay PasBMBaoLLMMNCS HENCMPaBHOCTAMM N CKOPOCTLIO X Pa3BUTUS;

- YyBCTBUTENBHOCTb MpoLedyp MOHUTOpPUHTa K OBHapyXeHWo pasBMBaOLLMXCS HEUCMpaBHOCTER U
OyayLMX OTKa30B U K UBMEHEHNAM TEXHUYECKOro COCTOSTHUS;

- BO3MOXHOCTb M3MEHeHMWs NpoLeaypbl MOHUTOPWHIA AN NyYLUero yyeTa cyLlecTBEeHHbIX (hakTopos;

- BMUsIHWE onepaLnii No TeXHUYeCcKoMy 0BCNYXUBaHWIC 1 YCNOBUA paboThbl MaLUWHBI;

- YCMOBWSA U JOMYLLEHNS, NPU KOTOPLIX MPOrHO3 OCTAETCS JOCTOBEPHBIM.

OTaenbHBIMU BONpocamu, NpeAcTaBNsoLWMMA UHTEPEC B paMKax MOAENN NPOrHO3UPOBaHUS, ABNSOTCA:
yxygLeHue nokasaTenein acpekTMBHOCTM paboTbl MaLLWH, NMPOrHO3NPYEMOE YMCIO LIMKITI0B paboThl MaLUMHbI,
OCTaTOuHbIN pecypc.

PucyHok 1 a) unntoctprpyeT COOTHOLLEHWE MexXAY NPOrHO31poBaHNEM U AMarHOCTUPOBAHNEM Ha UHTEP-
Bane pasBuUTUS OTKa30B B MallMHe. Ha pucyHke 1 b) Te e NOHATUA paccMaTpuBatoTCA Yepes UCMONHSeMbIe
npoueaypsl.

5.2 Bnusirowue dakropsbl

Bnuvsitowwme dakTopbl NpeacTaBnaoT coboit napameTpbl, OT KOTOPbLIX 3aBUCUT CKOPOCTb Pa3BUTUS HEUC-
npaBHOCTM (NoBpexaeHust). TakuMmu napameTpaMi MoryT BbiTb, HaNpUMep, TemnepaTypa, BA3KOCTb Macna,
3a30p B NOALMMHMKE, HAarpyaka, CKopoCTb, PeXnMm paboTel MaluuHbl. Kaxabli Brivaowmin haktop MoxeT pac-
cMaTpuMBaTbCA Kak 0aHa 13 ABWXKYLLMX CUM pasBUTUSA CYLLECTBYIOLLEN HEUCMPAaBHOCTW KOHKPETHOrO BUAA, HO OH
TakKke BNUAET Ha pasBuTe ApYriux HeucnpaBHOCTEN U Ha 3apoxaeHue ByayLumx oTKasos.

Ha pucyHke 2 nokasaH npumep, koraa sBuGpaLus, ycunueLLasca BcneacTeune nospexaeHus NoawnnHuka
MacnsiHoro Hacoca (MpUYMHbLI NepBUYHOTC 0TKa3a), BbiaBaria nospexaeHune ynnoTHeHUs (MPUHMHBI BTOPUYHOO
0TKasa), pasBMBatoLLeecs GbICTpee, YeM UCXOAHOE NOBPeXaeHWe noawwmnnHuka. Mo mepe paspyLieHns yrnoT-
HEHWA 1 CBA3AHHOM C 3TM YTEUKO Macna nponcxoamnsio nageHne AasneHus nogaydu Macna, 4to nosrekno sa
co6oil MenNeHHOo pasBMBaloLLeecs NoBpeXaeHMe KpblNbYaTkn Hacoca (MPUYUHBI TPETUYHOTO OTKas3a).

5.3 YcTtaHoBKa ypoBHel yBeAOMNeHUA, NpeaynpexaeHUs U oCTaHOBa

Touka oTKasa AN KOHTPONMpyemMoro napameTpa — 3T0 3HaYeHWe napameTpa, Npu A0CTUXKEHUU KOTOPO-
ro 06LeKT BbIXOANT 13 CTPOos. DTy TOUKY 0ObIYHO ONpeaensaioT Ha OCHOBE ofNbiTa NpeAwecTByoWNX Habnoae-
HWUN OTKa30B.

YpoBeHb 0CTaHOBA A5 TOTO XXe napameTpa, NPy AOCTMKEHUN KOTOPOro MalLUHY OCTaHaBNNBaIOT, 06bIY-
HO NMeXMUT HIKE TOYKV 0TKaza. OTo 3HaueHne obbIvYHO onpeaensitioT Ha OCHOBe CTaHAAPTOB, PYKOBOACTB U3rOTO-
BUTENSsI U ONblTa aKcnnyaTaumM MallvH AaHHoro Buaa. JaHHbIA ypoBeHb 06bIMHO UCNONb3YOT ANS HANKaLMn
oTkasa. OgHaKko, NOCKObKY AaHHbIA YPOBEHb HAXOANTCA HUXKE TOUKM OTKasa, TO ero AOCTUKEHUe elle He CBU-
AeTelbCTBYET O HAaCTYMNMBLLEM MOMIHOM 0TKa3€e MalUWHbL, YTO JaeT BO3MOXHOCTb U36exaTb paspyLumTenbHbIX
noBpeXxaeHun.

YpoBHW NpedynpexaeHns 1 yseaoMneHnst (MArkoro npeaynpexaeHust) obbluHO yCTaHaBMMBaOT HUXKe
YPOBHS OCTaHOBa, UCXOASA U3 pe3epBa BPeMeHU, B TEYEHNE KOTOPOro NOSIBUTCA BO3MOXHOCTbL MPOBECTN TEXHU-
Yeckoe obcnyxusaHue. OgHako Npy NPUHATUKN pelleHns o BbiIGope YpOBHA NpeaynpexaeHns Heobxoanumo
pacnonaratb AaHHbIMU O:

a) goBepuTeslbHOM YPOBHE NPOrHo3a;

b) TpeboBaHuAX Kk AarbHeNLLEMY UCMONb30BAHWUIO MaLLMHBI NPY MPOU3BOACTBE NPOAYKLUK;

C) BPeMeHW Ha JOCTaBKy 3anacHbIX Y3r10B;

d) BpeMeHu Ansa opraHMsaLmm TEXHUYECKOro 0BCNYKUBaHMS;

e) obbeme paboT Mo yCTaHOBMEHWIO MPUYMHBI HEUCNPAaBHOCTY;

f) aKcTpanoNsALMOHHBIX 1 MPOEKTHBIX TPeHAaxX KOHTPoNMpyeMbIX NapameTposB.

OcHoBHOe pasnuune mMexay 3KCTPanonsAUMOHHBIM U NMPOEKTHLIM TPEeHAaMM 3aKioyaeTcs B TOM, YTO
MOCTPOeHWe NPOEKTHOro TpeHaa TpebyeT Moaenmn Ans oLeHkM napameTpa B 6yayLem, a akecTpanonsLMOHHbINA
TPeHA NoAroHAeTCs Nod AaHHbIe, NonyYeHHbIE B MPOLLIOM (CM. pucyHok 3). B HacTosLee BpeMs 6OMbLUMHCTBO
Mcnonb3yeMbIX NPOrHO3HbIX KPUBLIX MO CBOEH Npupoge ABMNSIeTCS IKCTPanonALMOHHLIMU.
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JmarHoctmpoBaHue v NporHo3mpoBaHue [AmnarHoctupoBaHue
[ANA anemeHTa 060pya0BaHus 060pyA0BaHUS B LIE/IOM
3apoxjatolieecst OTKa3 anemeHTa, y3na BTopuuHoe noBpexaeHue

b) Mpouecchl AMarHocTUPOBaHMS U NPOrHO3UPOBAHUSA
MpumeuyaHue — MonHas cucTeMa KOHTPONSA TpeGyeTca He AN KaxAoro 060pyaoBaHus.

PucyHok 1— [lBa npeAcTaB/ieHUsi COOTHOLWEHNUA MEXAY AMarHoCTUPOBaHWEM 1 NPOTHO3MPOBaHMEM
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X — Bpemsi; Y — KOHTPONMpyeMblii napaMeTp; 1— nepBrYHbIii 0TKa3 (CIoLWHAas NIMHWS); 2 — BTOPUYHbIA OTKa3 (MyHKTUPHAs NIMHUS);
3 — TpeTUUHbI 0TKa3 (LUTPUXMYHKTUPHAs NuHus); IF — BRusiiowmii paktop; Tpll — OLEeHKa BPEMEHU [0 NepBUYHOIO 0TKa3a,;
TSFM — oLieHKa BPEMEHW A0 BTOPMYHOIO 0TKa3a; 7TpM — OLieHKa BPEMEHU [0 TPETUYHOro 0TKa3a; a — MOMEHT 3apoXaeHus
BTOPWYHOr0 0TKa3a; b— Tekyllee BPeMsi; C — MOMEHT 3apOXAEHNS TPETUYHOIO 0TKasa

PrncyHok2 — Bnuawuwmne gaktopsl

X — Bpemsi; Y — KOHTpO/IMpyeMblii NapamMmeTpa— M3BecTHas Touka; 0 — npejckasaHHasi Touka; 1— Touka 0Tkasa; 2 — YpOBEHb
npeaynpexaeHuns; 3 — akcTpanonsiums; 4 — nporHos; 5 — Tekyllee Bpems; a — BpeMsi 0 0TKa3a Mo 3KCTPanosiMOHHOMY TPeHAY;
b — Bpems 40 0TKa3a Mo NPOEKTHOMY TpeHAay

PrncyHok 3 — lpoOrHo3Hbie TpeHAb!
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Mpoueaypa NnocTpoeHns TpeHaa TpebyeT 3HaHMA noBeAeHns Habopa KOHTPOIMPYEMbIX NapameTpoB npu
pasBUTUN HEMCNPABHOCTY AaHHOro BUAA B laHHbIX pabouunx yciosusax. Mpu sTom 48 NOCTPOEHUA NMPOEKTHOro
TpeHaa Heo6xo4MMO 3HaTb ypaBHEHME ABUXEHUNSA, NOKasbiBaloLUiee, Kak byaeT U3MeHATbCA napameTp, Xxapak-
Tepu3ylouwmnii NoBpexXaeHe 4aHHOro BUAa, B 3afaHHblX yC/I0BUAX.

MpumepoM MOXeT CAYXUTb YypaBHEHWE U3MEHeHUs YyCKOpeHus obuieli Bubpaumy kopnyca ONOPHOro
LapuMKOBOro NOALWUNHUKA C TNy60KNM Xenobom mofenm 6316, cMasbiBaeMOro MMHepaabHbIM MacsioM C KNHe-
mMaTuyeckoi Bas3kocTblo 220 cCT, HayacToTe BpalieHus 3000 MuH-1 npu temnepatype 80 °C. Ecnvi oHo n3BsecT-
HO, TO NOCTPOEHHasd No HeMy KpvBas AacT ropasfo 6o0/siee TOYHbIN MPOrHO3 NOBEAEHWNA KOHTPOSIMPYEMOTO
napameTpa, 4eM aKcTpanonayus.

5.4 MHorodakToOpHbI/i aHanns

MporHo3 MoXeT 6bITb COCTAB/IEH MO O4HOMY WM HECKONIbKMUM napameTpamM. MHOTrogakTopHbIii aHanus
BK/l0OYaeT BCcebs 04HOBPEMEHHOE UCMO/Ib30BaHNE COOTBETCTBYHOLW X AAHHbLIX O4HON CUCTEMOI MOHUTOPUHTA.
Takoii cnoco6 aHanusa npeanoyYTUTENEH NPYU NPOTHO3MPOBAHWUN TEXHUYECKOTO COCTOSHUSA, NOCKOJIbKY NO3BO-
NSieT He TONMbKO Ha6nAaTh OTAe/ibHbie KOHTPONIMpYyeMble napaMeTpbl, HO U COMOCTaB/SATL UX U3MEHEHUS.
Oco6eHHO 3TO BaXHO, KorAa ecTb OCHOBaHMWA npeanosaratb B3aMMOCBSI3b MEXAY PasHbIMU KOHTPOTMPYEMblI-
MW napameTpamu, Kak, Hanpumep, Mexay TeMnepaTypoi NoAWMAHUKA U BA3KOCTbIO Macia (CM. pucyHok4).

X — HEe3aBUCHMbIV NapameTp; Y — 3aB1CKMbIe KOHTPO/MPYeNbIe MapameTpbl; 1— nepsbiii napaMeTp; 2 — BTOPOIi NapameTp;
3 — TpeTuii napaveTp; 4 — YeTBepTbI NapameTp; 5— nsATbid napaveTp

PucyHok 4 — lMpymep 0AHOBPEMEHHOTO OTOBPAKEHNSI HECKO/TbKUX NapaMeTpoB

OAHUM U3 NMPUHLMNOB MHOTO(akTOPHOrO aHanu3a sABASeTCA OHOBPEMEHHOE OTC/eXuBaHue nameHe-
HWI KaK UCXOAHbIX fJaHHbIX, TAK M NOIYYEHHbIX B pe3yibTate MXx 06paboTkM KOHTPOIMPYEMbIX MapaMeTpoB. Tak,
MCNoNb30BaHNEe Y3KOMOMOCHbIX (PUNLTPOB NO3BONAET Pa3buTb UCXOAHbLI CNekTp BUGpaLUnM Ha OTAE/NbHble
yacTOTHble COCTaB/siloWMe, U3MEHEHUA aMNNTY [ KOTOPbIX MOTYT CYXXUTb NpeAMeTOM aHanm3a v conocTas-

7
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NATbCA C TOYKaMM 0TKasa — npefenbHO AOMYCTUMbIMU 3HAYEHUSIMU ANA KaxkAol M3 cocTaBnsowmx. Ecnn
nocTpouTb rpaduk, oTknaabiBas No 04HOM OCU 3HAYEHUA aMNIUTYA KaxA0oW 4acTOTHOW cocTaBnsaloLLe, a no
Opyrow, HanpuMep, Kakoin-HMbyab MHOW napaMeTp BMGpauuun, pesynbTaTbl aHanM3a YyacTul, M3Hoca B macne
WX OO HY U33KCMyaTauMOHHbIX XapakTepUCTUK MaLlUHbI, TO 3TO NO3BOJINT YyCTAHOBUTL Ha/IM4Me B3aMMOCBA3N
MeXAay KOHTPOnpyeMbIMU napameTpamum.

OfHa u3 npob6sem MHOroakTopHOro aHasin3a CocToOUT BTOM, YTO KaxAas nepemMeHHas MMeeT COOCTBEH-
HYl0 eAuHULY n3mepenus. Cutyauus euie 6osee yCnoXxHSAETCs, ecnv nepeMeHHas B npouecce HabnogeHns
MOXeT HECKO/IbKO pa3 npuobpeTtatb O4HO U TO Xe 3HavyeHue (CM. pUcyHokK 4). flononHuTenbHasa Tpy4HOCTb B
NOCTPOEHUN TPEHA0B NYCTAHOBKE YPOBHENM NpeaynpexaeHnsi B MHOTO(DakTOpHOM aHain3e cBs3aHa C TeM, YTo
npyM HEUcnpaBHOCTM 3HA4YeHWe nepemMeHHON (Hanpumep, pacxoj WM AaBfieHUue XUAKOCTU) MOXeT
npuo6peTaTb HyNeBOe 3HAYEHMe.

MpuHUMNManbHbIM pasanymMem Mexay cTaHfapTHOM npouenypoli aHanmsa Habopa napaMeTpoB B Mpo-
Lecce MOHUTOPUHIA U MHOTOakTOPHOro aHanu3a B LeNsx ANarHocTMpoBaHua ABASETCA TO, YTO B NOC/1efHEM
c/Nlyyae 4acTo Heo6XoAUMO OTKNaAblBaTh AaHHbIe N0 €4MHON OCK, NMOoKasbiBatoLleh CTeNeHb pasBUTUSA Hewnc-
npaBHOCTW. B kayecTBe NPOCTOro Npumepa no Takoli 0CU MOXHO OTK/1ablBaTb NPOLEHT BbIpaboTaHHOro pecyp-
ca, korga 0 % cooTBETCTBYHOT MalUVHe, HE BBEA,EHHON B akcnnyaTaymio, a 100% — malunHe nocne ee oTkasa.
B aTom cnyyae napameTpbl, 3Ha4YeHWe KOTOPbIX MpU OTKase nagaet 40 HYNA (TakMe Kak pacxof unv gasneHve
XWNAKOCTK), AO0/KHbI 6bITb UHBEPTUPOBAHBI.

Mpwn cocTaBneHUn NPorHo3a BaXKHO, YTOObLI ANA KaXA0ro napameTrpa, UCnosib3yeMoro B MHOroakTop-
HOM aHanun3e,bblN0 N3BECTHO:

- Haya/lbHOe 3HauyeHue, COOTBETCTBYHOLLEe ocTatoyHOMYy pecypcy 100 % (BblpaboTaHHOMY pecypcy
0 %) nan HoBOI MaluuHe (y3ny);

- KOHe4yHoe 3HauyeHue, COOTBETCTBYIOLEe ocTaTouHOMY pecypcy 0 % (BbipaboTaHHOMy pecypcy 100 %)
nnn mMawmnHe (y3ny) nocne oTkasa;

- Kakum o06pa3om M3MeHeHMe napamMeTpa CBA3aHO C HacTynjieHmemM oTkasa faHHOoro Buaa 1 CokpalleHu-
eM BpeMeHu [0 oTKasa.

5.5 Kputepuun HacTynneHus oTka3oB

[na nporHosmpoBaHus 6yayLMx 0TKa3oB, Npex/e BCero, ciefyeT onpeenTb KpUTepUn Ux HacTynie-
HUS yepe3 BAUsIOLLME (DAKTOPbI, MPUHUMAS BO BHUMAaHWE, YTO OAMH U TOT Xe NapamMeTp MOXET CAYyXWUTb B

X — Bpems; Y — BblpaboTaHHbIii pecypc (0 % — nonHblii pecypc, 100 % — oTka3); FM1 — ocHOBHasi npuynHa oTkasa B popme
co6bITUA; FM2 — OCHOBHas NpuynHa oTkasa B )OPMe YC/I0BUS N COObITUSI; @ — 3apOXAEHNE HEUCMPABHOCTY (MO NapameTpam cooT-
BETCTBYIOLLLETO KpUTEPUSA); b —Tekylee Bpems; ¢ — 061acTb 3KCTpanonsymum

PucyHok 5 — Kputepuii 3apoxaeHns HemcnpasHOCTH
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KayecTBe B/IMAKOLWEro dpakropa A1 HacTynaroLero otkasa 1 1Ucnosib30BaTbCA B KAYECTBE MpuU3HaKa 3apoxje-
HMS HeucnpaBHOCTU, NpuBoAsLLeit k ByayliemMy oTkasy. MNpu 3TOM OCHOBHas NpuyYnHa oTkasa faHHOoro suia
MOXeT 6bITb OonpejesieHa yepes Habop napamMeTpoB, 3HAYEHUSA KOTOPbLIX NMPAMO UM KOCBEHHO YyKa3blBAlOT Ha
CTeneHb pa3BUTUA HEMCNPABHOCTU (CM. PUCYHOK 5).

MpumepoM napameTpa, NPSAMO yKa3blBalOLero Ha Hananyne HencrnpasHOCTU, MOXET OblTb NOMOXEHNE
KnanaHa, B TO BpeEMS Kak M3MeHeHne Temnepartypbl UCMO/b3YI0T B Ka4eCcTBe KOCBEHHOrO Nnpu3Haka Heucnpas-
HOCTMW.

5.6 MporHo3 3apoXxaeHns HeMcnpaBHOCTH

3apoxAeHne HeWCnpaBHOCTU clefyeT BCErAa OTC/eXMBaTb Hasaj BO BPEMEHW B NMOMCKaX OCHOBHO
NPUYMHBI ee NosIB/IeHUsI. ATa OCHOBHAA MPUYMHA MOXET 6bITb ONMcaHa Yepes Habop YCNoBUiA 1 cobbiTuit. Mpu
3TOM CYC/I0BUAMY 06bIYHO CBA3LIBAIOT NOCTENEHHbIE U3MEHEHWSA KOHTPOIMPYEMbIX NApamMeTpoB, ac cobbITUS-
MW — WX CKauKoo6pasHble U3MeHEeHUs (CM. PUCYHOK 6). KapTuHa MOXeT 6biTb «CMa3aHa» TeM, YTO B HEKOTO-
pbIX Cny4yasix c onpeAesieHHOro MOMeHTa PasBUTUA MOBPEXAEHUS KOHTPONMPYEMbIi napamMeTp HauumHaeT
BECTU cebsa Tak, Kak ecnu 6bl 3TO MOBPEXAEHUe ucuye3no. B aToMm cnyyae Ansi NOCTPOEHMs NPOrHosa
MCNoNb3yloT Apyrie napameTpsbl.

X — Bpemsi; Y — BblpaboTaHHbIli pecypc (0 % — nosHsbiii pecypc, 100 % — oTkas);-----— NPOEKTHbIV TPEHA;... — 3KCTPANONALMNOH-
HbIli TpEHA,; P — KOHTponupyemblii napameTp; FM — Bug oTkasa; Tpio— BpeMs [0 0TKa3a Mo NPOeKTHOMY TpeHay; Text— Bpems
[l0 0TKa3a no 3KCTPanonsiLMOHHOMY TPEHAY; a — Tekylliee Bpems; b — 3apoxjeHne HeMCnpaBHOCTH; C— MNpPeBbILLEHNE KPUTEPUS;

d — ypoBeHb ocTaHoBa
PucyHok 6 — porHo3vipoBaH1e 3apoxaeHusi 0Tkasa (1o NPOEKTHLIM U AKCTPANO/ISILMOHHBIM TPEHAAM)

Hanuune ycnoeuii, CO6bITUIA 1 B3aUMOCBS3M MeXAY HUMMW NIETKO NPOCAEeAUTb C MOMOLLLI MHOFOakTop-
HOro aHanmsa. Mpu AOCTUXEHUN UK NPEBLILLEHUN 3HAYEHWI KOHTPOIMPYEMbIX NAPaMETPOB, YCTAHOBEHHbIX
B KQUecTBe KpUTepus 3apoXaeHNss HEMCNPABHOCTH, MHULMMPYETCA cUrHai NpeaynpexaeHus o Havane passu-
TUS HEUCNPABHOCTU JAHHOTO BUAA.

Takum 06pa3oM, NPOrHO3 3aPOXAEHUSI HEUCNPABHOCTU (MOBPEXAEHUS), BEAYLLENA K 0TKa3y onpeaesneH-
HOrO BMAa, OCHOBLIBAETCS HA YCTAHOB/IEHUN KPUTEPUEB 3aPOXAEHUSI HEUCNPABHOCTU Y UCMO/Ib30BAHNN METO-
[l0B MOCTPOEHWsI TPEHA0B KOHTPOIMPYEMbIX NapaMeTpoB. TOYHOCTb NPOrHO3a B 3HAUYUTENbHON CTeneHn 6ygeT
3aBUCETb OT TOrO, ABASIOTCA /M 3TW TPEHAbI 3KCTPANOASILUOHHBIMU U MPOEKTHLIMU (CM. PUCYHOK 6).
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[insa nocTpoeHusa NporHo3a 3apoXaeHus HemcnpaBHOCTU Heo6XoaAUMO rny6okoe NOHUMaHue:

- MPUHLMMOB YCTaHOBMEHUA KpUTEPUEB 3apOXAEHUA HEUCTIPABHOCTU HA OCHOBE aHanu3a BpeMeHHBIX
pAOoB U cTaTUCTUYECKO MHGopMaLuuK;

- MHOroakTopHOro aHarnuaa ¢ NpUMeHeHUeM LIMPOKOTo Habopa KOHTPONUPYeMbIX NapamMeTpOoB;

- B3aUMHbIX 3aBUCUMOCTEIN MeXy 0TKasaMu pasHbIX BUAOB;

- paboymnx ycrioBuiA Ha MOMEHT 3apoXKAeHUs HEUCTIPABHOCTMU;

- MoBeAeHUs1 KOHTPONUPYEMBIX MApaMeTPOB B PasNUYHBLIX YCIIOBUSIX.

6 Mopaenu pa3BuTnsa HeMCNpPaBHOCTEN

6.1 MpuHUMNbLI MOAENUPOBaHUA

Mpouecc NPOrHo3MpoBaHUS A0DKeH ObITb OCHOBAH Ha MeTOAONOrN, BKIoYatoLen B cebs, Hanpumep,
cneayowme U3BeCTHbIE MOAENU pasBUTUS HEUCTIPaBHOCTEN:

- aHanus BuaoB, NocneacTBUM U KpUTUYHOCTU oTka3oB (FMECA);

- aHanus aepesa NPUYUHHO-CNEACTBEHHBLIX CBSA3El Pa3BUTUA HEUCTIPABHOCTU;

- MeToAbl OLEHKU pUCKa 0TKa3a;

- busnyeckme Moaenu 3apoXxaeHUs U pasBnUTUs NOBPEXAESHNIA;

- MeTOoAbl NOCTPOEHUS AKCTPANOAALMOHHBLIX U NPOEKTHLIX TPEHA0B;

- ornpegeneHne 0CTaTOYHOro pecypca nNpy 3agaHHoOM YPOBHE JOBEPUS U PUCKE.

C nomMoLLpblo ykasaHHbIX Moernei MOXKHO NoMy4uTb AaHHble O BUAaxX OTKa3oB U B3aUMOCBA3SAX Mexay
HUMW, CTENEHM 1 CKOPOCTU Pa3BUTUSI HEUCTIPABHOCTU, PUCKE OTKa3a AaHHOro Buaa.

Mocne Toro, Kak BbIIBNEHO 3apoXKaeHNe HEUCNPaBHOCTU UMW MOJTyYEeH ANarHo3, 04HOM M3 OCHOBHbIX NPO-
6nem ocTaeTcs Nnony4YeHune oLeHKU BpeMeHU Ao OTKasa Ui JOCTUXKEeHWEe HEKOTOPOro MOMEHTa BPEeMeHM, Kpu-
TUYHOTO ANsi Npou3BoAcTBa, 6e3 oTkasa. MHoraa napannenbHe ¢ 3TUM UCMONb3YIOT Mpoueaypbl OLEHKN
0CTaTO4YHOro pUcka Ha OCHOBE NokasaTenen NPoU3BoANTENLHOCTU MalLMHbL. Hanbonee TouHbI MeToa Byaet
CYLLIECTBEHHO OMNMpaTbCs Ha bUsnYeckne ABMeHUs, Nnexalume B OCHOBE pasBUTUA HeucnpasBHoCTU. Ecnn xe
MoZenb pasBUTUs MpoLecca OTCYTCTBYET, a ero (oMsnyeckne OCHOBbLI HE BIOJSTHE NMOHSITHBI, TO A5l TOCTPOEHUS!
NporHo3a MoryT 6bITb UCMOMb30BaHbI 3KCMEePTHLIE OLLeHKN UK NoAXoAbl, OCHOBaHHbIE Ha AaHHbIX.

[lns nonyyeHWs oLeHKN BpeMeHU A0 0Tka3a 0BbIMHO UCNONb3YIOT HECKOMbKO UCTOYHUKOB MHbOpMaLmK,
TaKux Kak:

- [AaHHble MOHUTOPWHra;

- [AaHHbIe UCTIbITaHWUIA;

- AaHHble 06 aKkcnyaTalum MalunHBl;

- [aHHble 0 HaZEXHOCTUN N TOTOBHOCTMU;

- OOKYMeHTauWsi U3roToBUTENS;

- AaHHble MOHUTOPUWHra ApYrMX MaLlUWH aHHOTO BUAA;

- 3HaYeHUs IKCNyaTaLMoHHBLIX NapaMeTpoB.

6.2 Tunbl Mogenen

W3 Bcero pasHoobpasmns cyLeCTBYHOLMX TUMOB MOAENN BbIOBUPAIOT Te, ANA KOTOPLIX UMeeTCA AOCTaToM-
HbIVA OMNBIT NIPUMEHEHUS 1 B HAMGOMbLLIEN CTeNeHU COOTBETCTBYOLNX AAHHBIM, KOTOPbIE MOTYT GbITb NOMYYeHbI.
OB6bI4HO BLIGOP NpMXOAUTCS AefaTh U3 MOAENEeN Ha OCHOBE AaHHLIX, HA OCHOBE 3HAHWUI UNW Ha OCHOBE (huU3u-
Yeckoro onucanus npoleccos. MocneaHsa moaenk BkoYaeT B cebs ypaBHeHWUA, onuckiBaroLWme kak noseae-
HWE KOHTPOSNMPYEMOro afieMeHTa MalluHbl, Tak U 3aBUCUMOCTb 3TOro noBeAeHUA OT pasHoro poaa
HeucnpaBHOCTEN (MoBpexaeHuid). U HanpoTue, Moaens Ha OCHOBE AaHHBLIX UTHOPUPYET chusmyeckoe onucaHue
NPOLEeccoB, MUMEIOLMX MECTO B MaLLWHE, M UCTIONb3YET 3MNUPUYECKU YCTAHOBIEHHbIE CBA3WN MexXay Habnoae-
HUSIMU U HeucrpaBHOCTAMU (OTKasamu). [ins 3TOro 4acto NPUMEHAOT Npoueaypbl MaWwWHHOTO oBydeHus.
Mogernb Ha OCHOBE 3HaHWUI ONUpaeTcsl Ha cBeieHUA, NpeaoCcTaBNAeMble NPOEKTUPOBLYNKOM MaLLUHbI, a Takke
nony4eHHble B pesynbTaTe ofnbiTa MHOroNeTHel skcnyaTtauMm manH JaHHoro suaa.

7 O6wasn npoueaypa NPorHo3MpoBaHus

7.1 YpoBHU fOBepUsA NPOrHo3a

CoaepxalmMcst B NPOrHo3e oLeHKaM BPEMEHHBIX UHTepBasioB Bceraa nNpucylla Hekotopas cTeneHb
HeonpeaeneHHocTU. MNMoCcTpoeHHBIN NporHo3 0b6ragaeT LeHHOCTLIO TOMbKO B paMKax 3aaHHOro YpOBHs ioBe-
pus. Ecnv rpaHuubl NPOrHo3a CruKoM LUIMPOKA, TO 3HAYUMOCTb €ro HeBennka, NockonbKy NpuHUMaemoe one-
paTopoM peLleHne AOSTKHO ObITb OCHOBaHO Ha MPUeMNEMOM YPOBHe pucka.
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O6wwas cxeMa npoLedypbl KOHTPOMSA COCTOAHUA, BKNOYatoLW el B ce6a NocTpoeHue NporHosa, npuseae-
Ha B npunoxeHun A. 3Ta cxema BktovaeT cebs nogaTansl, npegnonaratoLue onpegeneHne yposHen aosepust
N UTepaTMUBHYIO NpoLleaypy NOATBEPXKASHNS NPOrHO3a.

YpoBeHb AoBepus NpeacTasnsaeT cobol Belpakaemyto B NPOLEHTaxX YUCTIOBYHO XapaKTEPUCTUKY TOro, C
KaKoW CTeneHblo ornpeaeneHHoCTU MOXHO YTBEePXAaTb O NPaBUbHOCTU AuarHosa uiv nporHosa.

Ota BenuunHa oTpaxkaeT coboi cyMMapHbIA b ekT BAUAHUS BCEX UCTOMHUKOB HeonpeaeneHHOCTU Ha
TOYHOCTb OKOHYaTEsbHOro 3aKntoyeHus. OHa MoxeT BbITb nonyyeHa no 3agaHHoOMy anropuTmy nnbo Kak cym-
Ma B3BeLUEeHHbIX HeonpeaeieHHOCTEN OT Pa3HbIX UCTOYHMKOB.

Mpoueaypa onpedeneHns ypoBHs AOBEpUs BKIloYaeT B cebst yueT ¢ onpeaeneHHbIMU Becamu oLnGoY-
HOW UK OTCYTCTBYIOLWEN UHCpopMaL UK, UCMONb3YEeMON NpU NOCTPOEHUNA NMPOrHO3a U OTHOCALLENCA K:

a) UCTOpUM TEXHUYECKOro 06CnyXMBaHWUsA MaLUUHbI;

b) KOHCTPYKUMM MaLUMHBI 1 XapaKTepHbIX AMs Hee BUOOB OTKa30B;

C) XapaKkTepucTukaMm MeToAoB aHanmaa (MX YyBCTBUTEMNbHOCTb K 0BHapyXXeHUo aHOManbHOro COCTosA-
HUSI U N3MEHEHWUAM COCTOSHUSA);

d) ycTaHOBMeHHbIM NpederbHbIM 3HaYeHUAM KOHTPOSIMPYEMbIX NapaMeTpoB;

e) VHTepBanam Mexay N3MepeHnsiMu;

f) cTpykType 6a3bl AaHHbIX;

g) npoueaype cbopa AaHHbIX;

h) oLeHke KPUTUYHOCTU HEUCTNIPaBHOCTMK;

i) MOCTpOeHUIo TpeHaa KOHTPOMMPYEMbIX NapamMeTpPoB;

j) mpoueaype NoCTaHOBKM ANAarHosa;

k) npouenype cocTaBneHUsi NPOrHo3a;

[) 6yoywmm Harpy3kam npu NPUMEHEHNN MaLLWHBbI;

m) Oyaywm ycnoBusiM paboTbl MaLLVHBbI.

MpuBeAeHHbIN Bbille NepeyeHb He IBMSIETCA UCHEPNbIBaOLLIMM.

CnegyeTt OTMETUTb, YTO BECOBbIE KOADPULIMEHTBI UCTOYHUKOB HEONpeaeneHHOCTEN, YCTaHOBNEHHbIe
AnA npoleayp AnarHoCTUPOBaHUSA U MPOTHO3MPOBAHUS, MOTYT pasnmyaTbes Mexay cobol, NOCKONbKy BKnag
KaXKAOro U3 HNX B KOHEYHBIN pe3ynbTaT 3aB1UCUT OT Buaa npoueaypsbl. MNpumep dopmbl ANA oUeHKN AoBepu-
TENbHOro YPOBHS MPOrHO3a Ha OCHOBE BECOBbIX KO3 ULMEHTOB NpMBeAeH B NpunoxeHun B.

7.2 Mpoueaypa NporHosnpoBaHuaA

7.2.1 O6LwWue NnonoxeHus

O6wWas npoleaypa NporHo3npoBaHnsa BKtoYaeT B cebs YeTbipe OCHOBHBIX CTaAWUKU: NpeABapuTenbHyo
noaroToBKy, NPOrHO3NPOBaHWe O0TKa30B Mo pa3BUBaOLWUMCS HEUCTIPaBHOCTAM, MPOrHO3MPOBaHUe 3apoxae-
HUA HencnpaBHOCTEN M ByOyLLMX OTKA30B, NPOrHO3MPOBaHMWE NOCNEACT BUA MPUHATLIX Mep. OTu cTagun obbid-
HO NPOXOAAT NocneaoBaTeNbHO B COOTBETCTBUM C 7.2.2—7.2.5.

CnepnyeT OTMeTUTb, YTO HEKOTOPLIE 3M1IEMEHTHI B yKasaHHON nocneaoBaTenbHOCTU AEACTBUN MOTYT BbITb
onyLueHbl. Tak, A5 OLLeHKN OCTaTOUHOro pecypca He Bcerga HeobxoanMo npeasapuTenbHO BbINOMHATL NPo-
Leaypy QuarHocTupoBaHms.

7.2.2 MpepBapuTenbHasi NOAroTOBKa

OTa cTagusa BkoYaeT B cebs:

a) nposedeHne AMarHoCTUPOBaHWS A1 BbIIBNEHNA Ppa3sBUBalOLLMXCS HEUCTIPaBHOCTEN;

b) onpeaeneHue BANAHWUI Mexay oTKazamMu pasHbIX BUOOB;

C) onpegeneHne ypoBHen oCTaHOBa AR BCeX NPU3HaKOB U KOHTPONMPYEMbIX NapameTpos;

d) onpegeneHne NnoTeHUManbHbIX OTKa30B, UX KPUTEPUEB U TOUEK OTKA3a;

e) BbIGOp noaxoasLien Mogenu NporHo3upoBaHus (M. npunoxerue C).

7.2.3 TporHo3upoBaHUe OTKa30B MO Pa3BUBAIOLLUMCSH HEUCTIPABHOCTAM

OTa cTagusa BkIoYaeT B cebs:

a) OLEHKY CTeneHn pasBUTUS HEMCNPaBHOCTEN N 3HAYEHWI COOTBETCTBYIOLLMX KOHTPOSIMPYEMbIX napa-
METPOB OTHOCUTENbHO YPOBHSA OCTAaHOBA;

b) nocTpoeHue NnpoekTHOro TpeHAa Asisl KOHTPONMPYEMbIX TapaMeTpoB A0 YPOBHS OCTAHOBA;

c) onpeaeneHune oTkasa, HacTynieHUe KOTOPOro OXuaaeTcs npexae Apyrux;

d) yToYHeHue (No BO3MOXHOCTU) OLEHKW BpEMeHU 40 0TKasa NocpeACTBOM UTepaLmii o Tex rnop, noka
ypoBeHb oBepus NporHosa He 6yaeT B npeAenax AoMyCTUMbIX 3HaYEHUIA.

7.2.4 NMporHo3upoBaHue GyaAyLLUX OTKA30OB

OTa cTaaua BktovaeT B cebs:
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a) oueHKy 3apoxaeHusa 6yayLmx HeUcnpaBHOCTEN B COOTBETCTBUN C YCTaHOBIEHHBIMU KPUTEPUAMU U
onpegernieHne 0TKa3oB, HAaCTYNEeHWe KOTOPbIX B ByayLliem Haubonee BeposATHO;

b) onpeaenexue Bnuaowmx hpakTopos Mexay CyLLECTBYIOLUIMMI U ByayLUMMN OTKa3aMu;

C) onpeaerneHWe TOYKU 3apoxaeHus Oyaylleid HeucnpaBHOCTWU, TeHAeHLUUU (TPeHada) ee pasBUTUS U
nosyyeHne oLleHKU BpeMeHW A0 0TKasa € y4eTOM BeeX BNUsoLLMX (DakTopoB U YPOBHS OCTAHOBA;

d) BbIbop Hanbonee KPUTUYHOrO OTKa3a C HaUMEHbLLUMM 3HaYeHUEM OLEHKM BpeMeHU OO0 OTKasa U
COCTaBIEHUe NS Hero «NpeaBapuUTENbHOrO NPOrHO3a» C COOTBETCTBYHOLWMM YPOBHEM AOBEPUS U YCIOBUSIMU
€ro 4OCTOBEPHOCTMU.

CocTaBneHHbIN NPOrHo3 MoXeT NoTpeboBaTh NPUHATUS psiaa Mep, NPocTeLel U3 KOTopbIX (MCNonb3ye-
MOl Npu onpeaeneHHbIX 0GCTOATENLCTBAaX AN HEKPUTUYHBIX MALLWH), ABNAETCS OTCYTCTBUE Kakux-nMbo cne-
uManbHBIX Mep. B aTom cnyvae okoHYaTenNbHbI NporHo3 6yaeT coBnagath ¢ NpeABapUTEnbHBIM.

MpeaBapuUTenbHLIN NPOrHO3 A0MKEeH YCTaHOBUTL KPUTUYHbIE PasBUBAIOLLMECS HEUCTIPABHOCTU C COOT-
BETCTBYIOLNUMU OLLEHKAMK BPEMEHUW OO0 0TKa3a U YPOBHSI OBEPUA NPOrHO3a, a Takke KpUTUYHLIE Gyaywme
HEeMCnpaBHOCTU C COOTBETCTBYIOWMMM OLeHKaMU BpeMeHn 40 OTKasa W YPOBHS A0OBepUsl NporHosa, ecnu
cywecTByeT 60MbLIOI PUCK NOSBMEHWUS 3TUX OTKA30B UM 6OMbLLIOK PUCK, CBSI3AHHBIWA C NOCNEACTBUSIMUA 3TUX
0Tka30B. CoCTaBNEeHHbI NPOrHO3 A0MKEeH CONPOBOXAATLCS YCNOBUAMU €10 NMPOBEPKU.

7.2.5 MNporHosupoBaHue nocneacTBUN NPUHATBLIX Mep

Ota cTagus BrtovaeT B ceba:

a) onpegeneHune Mep, NO3BONAWMX 3aaepKaTh, 0CNabUTb NN YCTPaHUTL Pa3BUBAIOLLMECS HEUCTIPaB-
HOCTM, MPMBOASLLME K KOUTUYHBIM OTKa3aM, a Takke NpegoTBpaTUTb 3apoxaeHue byayLmx HemcnpaBHOCTE;

b) nepecmoTp Mogenei NporHo3MpoBaHUs 0Tkasa U NOBTOPEHUe Npoueayp NPOrHo3upoBaHus [aTansl oT
7.2.2, nepeyncnenue b) oo 7.2.4, nepeyncneHune b) BKIIOUNTENLHO] € yH4E€TOM NOCIEACTBUN NPUHATBIX MEP;

C) cocTaBneHWe NporHosa nocre NpUHATLIX Mep ¢ ykasaHMeM COOTBETCTBYHIOLLEro YPOBHSI OBEPUS U
YCIOBWIA €ro 4OCTOBEPHOCTH.

MoxeT okasaTbCAl LenecoobpasHbiM paccMOTPeTb BO3MOXHOCTb MPOMEXYTOUHOrO TEXHUYECKOro
oBcnyxMBaHusi, NO3BONSIOLErO 3aMeannTb NPUONMKEeHNe 0TKA30B U NPeaoTBPaTUTL 3apoxaeHue byayLumx
HeucnpaBHocTel. Takue NPOMEXYTOUHbIE Mepbl 06bIMHO ocyLecTBAAT B6e3pa3bopHbIM cnocoboM (Hanpu-
Mep, 3aMeHON CMa3Ku NOALUNMHUKA).

MoxeT BbITb Takke pacCMOTPeEHa BO3MOXHOCTb M Gonee kapauHanbHbLIX Mep, B YUCO KOTOPbIX BXOAAT
3ameHa y30B W KanuTanbHbIA PEMOHT MalUWHbI. B 3TOM cnyyae nporHo3 nocneacTsuii NPUHATLIX Mep 06bIMHO
OCHOBbIBAKOT Ha UMEKLLMXCA AaHHBIX O XapakTepucTukax HaaeXHOCTU Npu 3KcnyaTauun MawnH 4aHHOro
BMAA.

CocTaBneHHbIl Ha faHHOW cTaammn NPorHo3 ykasbiBaeT KpUTudeckue npubnwkarowmnecs otkasbl (C yye-
TOM 3cpcheKTa OT NPUHATLIX Mep) € OLLeHKaMM BpeMEHU 0 0TKa3a U YpOBHEM [JOBEPUA U KpUTUYeckue 6yayuime
0TKa3sbl C OLleHKaMu BpeMeHM A0 oTkasa U YPOBHEM [OBEpUs, €ClIN BEPOATHOCTb TaKUX OTKA30B BenuKa Unn
€CI 3TMM OTKasaMm COOTBETCTBYET BbICOKOE 3HaYEHMUE puUcka.

MporHo3 AoMmKeH CoNPOoBOXAATHCS yKasaHNeM YCIOBUIA, PN KOTOPbIX M0 MOXHO CHUTaTb AOCTOBEPHLIM.

PekomeHaaumm no nprHMuMaeMbIM Mepam (MX OTCYTCTBUIO, MPOMEXYTOUHOMY WU MOSIHOMY TEXHUYECKO-
My 06CnyXMBaHMIO) AOMKHBI OCHOBLIBATLCSA HA OLEHKEe PUCKOB C YY€TOM BO3MOXHbIX NOTepb: PUHAHCOBBLIX,
ANs oKpy>KatoLen cpeabl, 4ns 6e30nacHOCTA NPOU3BOACTBRA U Mp.

7.3 OT4yeT 0 NpPOrHo3upoBaHUU

MonHbLIA OTYET O NPOrHO3MPOBAHUN AOJPKEH BKITHOYaTb B cebs1 oTueT 0 AnarHoctuposaHuun no ISO 13379-1
1, NO MeHblUen Mepe, cneayoLLyio nHdpopmavmio:

a) naeHTUMNKaLMOHHBIA Ko (HOMep) MaLLUHBI;

b) onucaHve MalLUHBbI;

c) ycnosus paboTbl MalLUWHBI HA MOMEHT U3MEPEHMUIA;

d) ycnous, Npun KOTOPbIX NPOrHO3 CYMTAETCS JOCTOBEPHBIM;

€) nepeveHb (UNK ccbifika Ha COOTBETCTBYIOLLMIA AOKYMEHT) TOUEK U3MEPEHWUIA, KOHTPONUPYEMBIX Napa-
METpPOB U CPEACTB U3MEPEHUI, NPUMEHAEMBIX B LIESIsSIX NPOrHO3NPOBaHus;

f) ownarHos, BkNovasa AaHHbIE O BCEX Pa3BUBAIOLLIMXCS HEUCTIPABHOCTSX;

g) npeasapwTenbHbIN NPOrHO3 (AN Npubnvkaowmxes 1 byayLumx oTkasos), ypoBeHb A0BEPUS NPOrHO-
3a, YCroBus ero JOCTOBEPHOCTU U OLEHKa CBA3AaHHOIo ¢ NPOrHO30M pucka (Npu OTCYTCTBUM NPUHUMaEMbIX
mep);

h) gononHUTenbHbIE UCMbITaHNUA, HeobxoauMble ANs NOBLILLEHWS YPOBHA AOBEPUS;

i) pekoMeHAyeMble Mepbl, IPOrHO3 Cy4eToM aTUX Mep (Ans npubnukaroLmxcs u 6yayLumx oTkasos), ypo-
BEeHb JOBEPUA NPOrHO3a, yCNoBUA ero JOCTOBEPHOCTU U OLLEeHKa CBSI3AHHOIO C MPOrHO30M pUCKa;
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j) Apyrve BO3SMOXHbIE Mepbl, MPOTHOS C YHETOM 3TUX Mep (Ansi npubukatoLmxcs 1 6yayLmx 0TKasos),
ypOBeHb A0BEPUSA NPOrHo3a, YCIOBWS €70 JOCTOBEPHOCTHU 1 OLLEHKa CBSA3AHHOrO C MPOrHO30M piicka.

Kak npaBuno, oT4eT MOXeT NpeacTasnATs coBoi hopMy, B KOTOPYH 3aHOCAT KpaTkue CBeAeHNs, creLm-
tuuHble ANa o6cnedyeMoi MalUmHbl, C NPUIIOKEHUAMN, B KOTOPLIX NPUBOASAT NOAPOGHLIE CBeAeHNS O KaxaoM
oTAeNbHOM AuarHose W NpoBeAeHHbIX OOMOMHUTENbHBIX UCTILITaHUAX, pekoMeHdauuMM no nocrneayoLum
AEeNCTBUSM U BO3MOXHBIM anbTepHaTUBHBIM pelleHnsaM, BO3MOXHble GyayLuMe HencrnpasHOCTU (0TKasbl) 1
APYryto nonesHyo nHopmaLmio.

LlenecoobpaszHo Takke BktoYaTh B (hOPMy OTYeTa 3HaYeHNUsl MHOUKATOPOB COCTOAHMIA U UHOMKATOPOB
TPEeHO0B, MOCKOINbLKY 3TO NO3BONSIET BLICTPO Pacno3HaTb KPUTUYHBLIE COCTOAHMUA M 3HAYUMbIE U3MEHEHUS, a Tak-
XE CUTYaLUK, KOrAa 3T COCTOSIHUSI U M3MEHEHUSt MOTYT BbITb JOCTUIHYTHI 4O CriedyoLiero MomeHTa cbopa
JaHHBIX.
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MpunoxeHune A
(cnpaBoO4HOE)

Cxema npouecca KOHTPO/1A COCTOAHUSA
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MpunoxeHne B
(cnpaBo4Hoe)

rocTt P UCO 13381-1—2016

I'Ipleep CbOprl AnA onpeaeneHnUAa 4oBepuUTeNbHOIro ypoBHA NPOrHo3a

[osepuTtenkHbIn B3agelueHHbIN

STa';;é):JgsaeHm McTouHMKM ownbok nporHo3a KO:EE(%?/E?AZHT YpPOBEHb 3Tana, [oBepuTENbHbIN
% ypoBeHb, %
1 VcTopus malwmHbl 0,15
2 AHanna oTka30B y3roB MalUWHbI 0,10
3 KoHTponupyemble napameTpol 0,15
4 MpeaenbHble yPOBHU 0,10
5 VHTepBan Mexay naMmepeHrsimm 0,10
6 CrtpykTypa 6a3bl gaHHbIX 0,05
7 Mpoueaypa cbopa AaHHbIX 0,05
8 OueHka napameTpoB 0,05
9 CocTraBneHue gunarHosa 0,10
10 CocTaenenune nporHosa 0,15

O6wmin JoBEPUTETBHBIN YPOBEHb

MpumevyaHune—O6GWUIA [OBEPUTENBHLIN YPOBEHb PaBEH CYMME B3BELUEHHbIX JOBEPUTENbHbIX YPOBHEN

3Tanos.
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Mpunoxexne C
(cnpaBouHoOe)

MeToabl MoaenupoBaHUA oTKasa

C.1 MNAaTeb 06WHMX NOAXOAO0B K MOAENNPOBaHNIO
C.1.1 Moaenwu Ha ocHOoBe onucaHuAa Pr3nYecKnx Npoueccos

Takne mogenu BkntovatloT B cebsi onmcanne puanyieckmnx NpoLeccoB B ANieMeHTax MaLLMHbI KAK B HOPManbHbIX YCNo-
BUAX UX paboTbl, Tak M B yCNOBUSAX HENCNPaBHOCTEN (noepexaeHnn). B nocnegrem cnyyae 4yacto UCnonb3yiloT 4ONONHU-
TeNbHYIO MOAENb Pa3BUTUA NOBPEXAEHNA, TAKXKe OCHOBAHHYIO HAa Nponcxogawmnx CbVI3VILIeCKI/IX npoueccax. ﬂﬂﬂ onucaHuaA
NpoLUEeCCOB Ha OCHOBE COOTBETCTBYIOLLMX PUBNHECKMX 3aKOHOB MCMONB3YIOT METOABI KOHEUHbIX SNIEMEHTOB U Apyrue noa-
xoasawme cnocobbl.

C.1.2 CraTtuctnveckune mogenm

Cratnctudeckme mMoaenu ocHoBaHbl Ha c6ope nHdopmaumm o noBegeHun aHcambnsi OQHOTUNMHLIX SITEMEHTOB.
Takne Moaenu HalWNM WNMPOKoe NPUMEHEHNE B aHaNn3e HageXHOCTH. MOCKONbKY B CTATUCTUYECKUX MOAENSIX MOJTyYEeHHble
OUEeHKN ABNAIDTCA pesyanaTOM ycpeaHeHna no chaMﬁﬂlO, OHU He BCeraa CTonb XXe TO4YHbI, Kak OUEeHKU, nony4yeHHble Npun
aHanuse peanbHOro COCTOSHUS MaLLMHbI (HaNpUMep, C NOMOLLBIO MOAENEN Ha OCHOBE OnMcaHusl HU3nyeckUX NPoLEeCccoB).
Yto6b1 NnpeogoneTb 3TOT HEAOCTaTOK, UHOTAA NPeAyCMaTPUBAIOT NOACTPONKY NapaMeTpoB MOAENM MO pe3yrnbTaram Teky-
LUX U3MEPEHUN.

C.1.3 3Bpuctuveckune mogenm

3BpuUCTUHECKME MOAENN MPOTHO3UPYIOT OXMAAEeMoe NOBEAEHNE CUCTEMbI, UCXOAs M3 HEKOTOPOro Habopa o6wmx
npaBun. Takme MOAENU, KOTOPbIE MHOTAA HA3LIBAIOT MOAENAMUN HA OCHOBE 3HAHUI, MOTYT GbITb peanu3oBaHbl B dhopme
AKCMEPTHbIX CUCTEM, AepeBa NPUYNHHO-CNEACTBEHHbIX CBA3EN N T. N.

C.A1.4 Moagenn Ha OCHOBE JaHHbIX

Takune mogernuv no3BonsaloT onucaTe Habnigaemoe nosegeHne o6bekToB 6e3 yrnybneHuns B ero pusmueckme oCHo-
Bbl. OTW MOAENU CTPOSIT C UCNONb30BAHMEM METOAOBR pacno3HaBaHusi 06pa3os (NO aHaNoMMm ¢ METOAAMMN MALLIMHHOIO
06y4eHns ), NO3BONSIOLWMMU CONOCTABUTL PE3YNbTaTbl U3MEPEHUI U NONYHYEHHbIEe Ha X OCHOBE NapaMeTpbl OCTaBLLEMYCS
CpOKy crnyx6bl No o6WMpHON BbIGOpKe AaHHbIX 06 3TON 3aBUCMMOCTU. Mogenu MoryT 6biTe peann3oBaHsl B popme aHanm-
3a CTAaTUCTUYECKUX CBSI3EN, UCKYCCTBEHHbIX HEMPOHHBLIX CETEM U T. .

C.A1.5 N'mbpuaHble mogenum

Hepeako ¢ NoMoLLbO Kakoro-nmbo oHOro 13 NePeYUCIIEHHbIX METOA0B HEBO3MOXHO OXBaTUTb BCe pa3Hoobpasne
BO3MOXHbIX BUAOB OTKa30B 4111 BCEX 31IEMEHTOB MalUnHbl. B 3TOM cnyvae npumeHsiioT kombruHaumio 3Tux metogos. Han-
pvuMep, Anst HanB6ornee KPUTUYUHBIX HEUCNPABHOCTEN MOTYT GbITb MCMNONB30BaHbI MOAENM HA OCHOBE ONMCAaHUsi PU3NYECKUX
NpoLeccoB, a AN 0CTanbHbIX — MOAENN Ha OCHOBE AaHHbIX.

C.2 Tpv npumeHeHnsa mogenen

C.2.1 OueHkKa cpoka cnyx6bl

[onroBe4HOCTb OTAENBbHbLIX Y3MOB MallVHbl MOXHO OLEHWTb B OTHOLLEHWUM PUCKa YXYALWEHUSA TEXHNYECKOrO COCTOS-
HUSI B MPOLIeCCce KOHTPOISA M pUCKa 0TKasa B npouecce paboThl MawuHbI Ha OCHOBE:!

- OLEHMBaHWsI NnoKasaTternewn HagexHoCTH;

- OUeHUBaHUA TEXHUYECKOIro COCTOAHUSA (C NOMOLLbIO CTAaTUCTUYECKOIo NN AeTEPMUHUCTCKOIro aHanuaa, 3Kkcnep-
THbIX OLEHOK, Pe3ynbTaToB UCTbITaHUIA, MOAEeNel pa3BUTUSI HEVCNPABHOCTEW).

C.2.2 Mopgenw HageXHocTm

Takue mogenu obecneumBaloT nonyyeHne nHpopmaumm o nokasatensix HaAeXHOCTV B BUAE CllydalHbIX BEMWUMH,
N3MEHSAIOLNXCH CO BpemeHeM. Pacyet nossonser Nnony4nTb OLUEHKY cpe,quro BpeMeHVI A0 OTKa3sa.

AHanu3 HageXxHOCTU M BPEMEHMN OTKa30B MNO3BONSIET YYECTb NOBbLILWEHNE YacTOThl OTKA30B BCNeACTBUE CTapeHus
Y3I0B, a TaKKe BbIX04a UX U3 CTPOS B Ha4YarnbHbIV NEpUod aKcnnyaraymm.

MMokasaTenu HageXHOCTH MOTYT GbiTk MPUBSA3aHbI K 4aHHLIM MOHUTOPWHIA U YCIOBUSIM SKCMNyaTauumu MallunHbl. 3T
NO3BOMMT NONYYUTb NOKa3aTeNM HaAEXKHOCTU KOHKPETHOW MaLLHBbI.

C.2.3 Mogenv nameHeH1s TEXHNYECKOro COCTOAHMUA

Takue MoAenNV NCTMONb3YIOT A4S OLLEHUBaHWS 3aPOXKAEHNSA Y Pa3BUTUS NOBPEXAEHUN (M3HOCA, TPELLMH, KOPPO3UM U TIP.).

B Hux MmoryT 6bITb MCNONBL30BaHbI 4AHHbIE O TOM UITU MHOM BUAE TEXHUYECKOro COCTOSIHWS, MONYyYeHHbIe B pe3ynbTa-
T€ NPOBEPOK UITN MO ONbITY 3KCNNyataunn aHanorn4HbiX MalluH. ConocTtaenexHue pacyeToB C pacyeTamMu ansAa «k HopmMarnb-
HOro» NoBeAeHMsA MallWHbl NO3BONSIET NPOrHO3NPOBaTL byayllee yXygleHne TEXHUHECKOTro COCTOSHUSA.

C.3 MNpoBepka mogenum

Lleneto NpoBepkn sIBNAETCSH CONOCTABIEHNE U3MEHEHUS] TEXHUYECKOrO COCTOSIHUS, M3BECTHOMO MO pesynbraTtam
KOHTpOnS, C TeM, 4TO NpeAckasaH Mmogenbto. [pouedypa NpoBepku MOXET BKITIOYaTh TaKKe NOATBEPXAEHME CBSI3N N3Me-
PEHHbIX KOHTPONMPYEMbIX NapaMeTPoB ¢ HabnogaeMbIM NOBPEXAESHUEM,
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Mpunoxenne DA
(cnpaBouyHoOe)

CBefieHUA 0 COOTBETCTBUU CChINOYHbIX MeXAYHapOoAHbIX CTAaHAAPTOB HaLUUOHaNbHbLIM CTaHAapTaM

Ta6nwuua OA1

’70603Hal-|enue CCbINOYHOrO CreneHb O603Ha4YeHne U HAMMEHOBaHUE COOTBETCTBYIOLLIETO

MeXAyHapoaHoro ctaHaapTa COOTBETCTBUSA HauuoHanbHOro crtaHaapTa

I1ISO 2041 IDT FOCT P NCO 2041—2012 «Bubpauws, yaap v KOHTPOIb TEXHU-
YeCKOro COCTOsIHUA. TepMUHbI U onpeaeneHns»

ISO 13372 IDT FOCT P NCO 13372—2013 «KOHTpOMNb COCTOSAHWS N OUarHoC-
TMKa MaLlVH. TEPMUHBbI U onpeaeneHnsa»

ISO 13379-1 IDT FOCT P CO 13379-1—2015 «KOHTpOMb COCTOSAHUSA 1 AnarHoc-
TMKa mawuH. MeToapl MHTepnpeTauumn AaHHbIX U AUMarHoCTMPOBa-
Husi. YacTb 1. Obwee pykoBOACTBOY

ISO 17359 IDT FOCT P NCO 17359—2015 «KOHTPONb COCTOSIHWA U AMarHoc-
TMKa mawwH. Obwee pykoBOACTBO»

MpwumedaHune—B HacTosiwen Tabnuue cnonb3oBaHoO cneayollee yenosHoe 0603Ha4eHne CTenexHn cooT-

BETCTBWSI CTAHOAPTOB:
- IDT — naeHTu4YHbIE CTaHJAPTHI.
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IEC 60812 Ed. 2.0 b:2006, Analysis techniques for system reliability — Procedure for failure mode and effects
analysis (FMEA)
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