®EAEPAJIbHOE AFEHTCTBO

No TEXHUWYECKOMY PEFYAIUPOBAHUIO U METPONOIMMK

HAUWOHANBbHBIN roCcTP
CTAHAOAPT
POCCUMNCKOMN 57154—
QEQEPALUUMN 2016

TexHM4yecKasa guarHocTukKa

MOHUTOPUHTI TEMNTOMEXAHUYECKOIO
OBOPYAOBAHUA A3C
PACYETHO-3KCMNEPUMEHTAIbHbIA METO[,

O6wwue TpeboBaHuA

U3panue opuymnansHoe

Mocksa
CraHpapTuHdopm
2016


http://www.stroyinf.ru/russian-certificate-1642.html

FOCT P 57154—2016

MpeancnoBne

1 PA3PABOTAH OTKpbITbIM aKunoHepHbIM 06ecTBoM «HayuHo-UccnegoBaTenbekuid LEHTP KOHTPO-
N1 Y AMarHOCTUKK TeXHUYecknx cuctem» (AO «HUL KO »)

2 BHECEH TexHu4yecknum komuteTom no ctaHgapTtusauum TK 132 « TexHudeckaa guarHocTukan

3 YTBEPXAEH U BBEAEH B JEVCTBME MMpukasom PegepanbHOro areHTCTea no TeXHUYEeCKoMy
perynupoBaHuto u MeTposnorin ot 13 okTabpsa 2016 r. Ne 1389-cT

4 BBEJEH BIEPBbIE

lpasuna npuMeHeHus1 Hacmosweao cmaH0apma ycmarosrneHsl 8 FOCT P 1.0—2012 (pasden 8).
UHepopmalusi 06 usMeHeHUsIX K HacmosuieMy cmaHOapmy rybrukyemcsi 8 exxe200HOM (110 COCMOSIHUK Ha
1 ssHeapsi mekyujeao 200a) UHhopMayllOHHOM ykazamerne «HauyuoHanbHbie cmaHdapmel», a oghuuuansHbil
mekcm UsMeHeHULl U fonpasoK — 8 eXeMeCcsIYHOM UHGOPMaUUOHHOM yKasamere «HayuoHanbHble cmak-
Oapmbi». B crlyqyae nepecMompa (3aMeHbl) uiu ommeHbl Hacmosieao cmaHlapma coomsemcmeyiouiee
ysedomeHue bydem ony6riukoeaHo & briuxaliiem 8bifycKe exXeMeCcsiYH020 UHhoPpMayUOHHO20 yKa3amens
«HauuoransHbl cmaHdapmel». Coomeemcmesyioujast UHGbopMayusi, yeeOoMIIeHUe U meKcmbl pa3Mewjaomest
makxe 8 UHghopMayUuoHHOU cucmeme obuezo ronb3oeaHuss — Ha oguyuansHom calime DedeparnibHO20
azeHmecmea 1o MexHU4eCcKoMy peaynuposaHuio u Memponoauu 8 cemu iumepHem (www.gost.ru)

© CranpgaptuHdopm, 2016

HacTtosawuit CTaHAapPT HE MOXeT 6bITb MOMHOCTLIO UMW YaCcTUYHO BOCnpoussBeaeH, TUpaXXnupoBaH u pac-
npocTpaHeH B kayecTBe ohuLmansHoro usgaHus Ges paspeleHus PegepansHOro areHTCTBa NO TEXHUYECKO-
My perynmpoBaHuio n MeTponorii


http://mosexp.ru# 

rOCT P 57154—2016

CopepxaHue

1 OBNACTb MPUMEHEHUST. . . . . . o o o e i e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE COBIMTKM . .« v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e 1
3 TepMUHbI, OMPEOENEHNS U COKPALLEHMST . . . o o v v o e e e e e e e e e e e e e e e e e e e e 2
4 OOWME MOMOKEHUS . . o . v o e e e e e e e e e e e e e e e e e 3
5 TpeboBaHMsi BE30MACHOCTU . . . . . . o v ittt e e e e e e e 3
6 TpeboBaHWs KNOPSAOKY MOHUTOPUHIA. . . . o o v v vt it e et e e e e e e e e e e e e e 4
7 lMpaBuna opopMneHUs pe3ynbTaToOB MOHUTOPUHIA . . . . . o o v v e i e i e e e e et e e e 11
MpunoxeHue A (obazaTenbHoe) Knaccuukaums CUCTEM MOHUTOPUHIA . .« . o v o v v v v e e e e e e e 12
MpunoxeHwne b (pekomeHayemoe) WHdbopMauums, peructprpyemas B npoLecce MOHUTOpUHra . . . . . . . . 15
MpunoxeHwne B (cnpasovHoe) CyllecTsytoLMe CUCTEMbI paHHEro ANarHoCTUPOBaHUS, NPUMeHSsoLMecs

HaADC . . e 16
Bubnuvorpaus. . . . . L e 18



rocCT P 57154—2016

BBegeHune

B HacTosiLlee BpeMsi o4HUM U3 Hanbosiee NepcrnekTUBHBLIX NOAX0A0B K OLLeHKE TEXHUYECKOrO COCTOAHUSA
TennomexaHn4eckoro 0c6opyA0BaHUs aTOMHbIX 3MEKTPOCTaHLMWI ABNAETCA NoAX0, OCHOBaHHLIN Ha UCMONb-
30BaHWK pac4eTHO-3KCNepUMEHTaNbHOIrO MeToAa HEMPEPLIBHOrO MOHUTOPUHIa XUByYecTu ob6opyaoBaHusa ¢
NPUMEHEHNEM CUCTEM MHOronapamMeTpu4eckoro HenpepbIBHOro MOHUTOPUHIa aKCMITyaTaLuoHHOW NoBpexaa-
emoctn (CMHMO3n).

(CMHM®3IN) TennomexaHuveckoro o6opyaosaHns ASC npeacTaenset cobom eanHblil KOMMNEKC, CBA3bI-
BaloLWMI yCTaHOBNEHHble Ha paboTatowem obopyaosaHun ASC gatunku U pacuyeTHbid mogyns. CMHMO3N
obecnevmBaeT BO3MOXHOCTb OCYLLUECTBNEHUA TEeKyLueld AWarHOCTUKA TEeXHUYECKOro COCTOsIHUS obbekTa
KOHTPONSA B YacTWN OLEHKU HaKOMIIEHHON NOBPEeXaaeMoCcTu U LeTIOCTHOCTU MeTaruia Hanbonee HarpyXeHHbIX
30H. Ucnonbaoeanne CMHMOIT noBbiwaeT HagexXHocTb paboTbl 06opyaoBaHusa ASC 1 cpok ero cnyxobi.

Bce aatunku CMHMO3I coeguHeHbl ¢ mogynem c6opa 1 nepBu4Hoi 0b6paboTky AaHHBbIX, CBA3aHHbLIM C
6noKoM XpaHeHUs U Nepefiayn AaHHbIX C YCTaHOBNEHHbIM Ha HeM NMporpaMmMHbIM obecneyeHUeM, No3BONsio-
WMM OCYLECTBNATL ANUCTAHLUMOHHO B aBTOMaTU4ecKOM peXume ynpasrieHWe CUCTEeMOW, BKtoyas coop,
XpaHeHne U nepefayy AaHHbIX, a Takke oTobpaXeHue N 3KCrpecc-aHanus KOHTPONMpYeMbIX MapameTpoB
B pPeXume pearibHOro BpeMeHu.

PacueTHbli ModyNb BKMOYAET TPEXMEPHYIO KOHEUHO-3MIEMEHTHYI0 Moaenb U obecneunBaeT BO3MOX-
HOCTb COMOCTABMEHUSA AaHHBLIX MOHUTOPUHIA C (haKTUMECKOW TEPMOCUIIOBOW HarpyXeHHOCTbIO AnA BCex
aKCNNyaTauMoHHBLIX PEeXMMOB. PacyeTHoe s4po Moaenu aonyckaeT KanvbpoBKy MO AaHHBIM U3MepPeHWUi,
nony4yaeMbiX ¢ MOMOLLbIO KOHTPOSbHBIX 4AaTYMKOB, YCTAHOBMEHHBIX B KPUTUYECKUX 30HAX.

Mocne BepuduKkaLMM No NoKazaHUAM KOHTPOIbHBIX AATYMKOB pacyeTHas Moaerb No3BonseT NporHo-
3MpoBaTb OCTaTOUHbLIA pecypc KOHTponupyemoro obopynoBaHua Ha 6ase SKcnepuMeHTanbHBIX AaHHbIX
HenpepbIBHOrO MOHUTOPUHIa ANA BCEX AKCMIyaTaLUOHHBIX PEXUMOB, onpeaenaowmnx cLueHapui akennya-
Tauun.
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HAUWOHANBbHBIA CTAHJDAPT POCCUWMCKOW OGEAOEPALUUMU

TexHUYeckan guarHocTuka

MOHUTOPUHI" TETJTOMEXAHUYECKOI'O OBOPYAOBAHUA A3C
PACYETHO-3KCMNEPUMEHTAIbHbIA METOL

O6wune Tpe6oBaHus

Technical diagnostics. Monitoring of mechanical and heat NPP equipment.
Calculation experimental method. General requirements

Data Beegenna — 2017—10—01

1 O6nacTb NpMMeHeHus

HacTtoswumin ctangapT yCTaHaBnMBaeT obwme TpeGOBaHI/IFI K ACMONb30BaHUIO pac4yeTHO-3KCnepumMmeH-
TalbHOr0 MeToda HenpepbiBHOO MOHUTOPWUHrA XXUBYYECTU OTBETCTBEHHOro TenjioMmexaHU4eckoro 060py-
O0BaHNA aTOMHbIX SﬂeKTpOCTaHLLMVI.

2 HopmaTuBHbIe CCbINIKK

B HacTosAweMm cTaHaapTe NCNoMb3oBaHbl HOPMaTHBHbIE CChISIKM Ha criegyowme cTaHaapThl:

FOCT 7.32—91 CucreMa ctaHAapToB o MHdbopMauuu, BUBIMoTeqHOMY U U3aTenbckomy aeny.
OT4eT 0 HayuHo-UccneaoBaTensckon pabote. CTpykTypa v npasuna opopmneHus

FOCT 12.1.004—91 Cuctema ctaHgapToB GesonacHocTu Tpyaa. MoxapHas 6e3onacHocTb. Obwme
TpeboBaHus

FOCT 12.1.019—79 Cuctema cTaHgapToB 6GezonacHocTn Tpyaa. AnekTpobesonacHocTb. Obwue
TpeboBaHWA U HOMeHKNaTypa BUAOB 3aLUThI

rOCT 12.1.038—82 CucTteMa cTaHaapToB 6esonacHocTM Tpyaa. dnektpobesonacHocTb. MpeaensbHo
[ONYCTUMbIE 3HaUYEHWUsI HAaNPsSPKEHNA NPUKOCHOBEHUA U TOKOB

FOCT 12.2.003—91 Cuctema cTaHgapToB 6e3onacHocTu Tpyada. ObopyaoBaHue NPpoU3BOACTBEHHOE.
O6wue TpeboBaHUs GesonacHoCTH

FOCT 12.3.002—75 Cuctema ctaHgaptoB 6esonacHocTu Tpyaa. lMpoueccbl Npon3BOACTBEHHBIE.
O6Lumne TpeboBaHUa 6e3onacHoCTU

FOCT 27.002—89 HagexXHocTb B TexHuke. TepMuHbl 1 onpeaeneHunst

FOCT 20911—89 TexHuueckaa gnarHocTuka. TepmMuHbl 1 ornpeaeneHus

FOCT P UCO 17359—2009 KoHTponb COCTOAHWUA U AnarHoctTuka mawuH. Obuee pykoBOACTBO NO
opraHusaLmm KOHTPONS COCTOSIHUA U AUArHOCTUPOBaHUA

FOCT P 53564—2009 KoHTpOnb COCTOAAIHUA U ANarHOCTUKa MalunH. MOHWUTOPUHI coCTOsIHWS 0Bopy-
[OBaHUs onacHbiX Npon3soacTB. TpeboBaHWA kK ccTeMam MOHUTOPUHTA

MpwnmedaHu e — Mpy NONb30BaHUM HACTOAWNM CTaHAAPTOM LienecoobpasHo NPoBEepUTL AENCTBUE CCbINOoY-
HbIX CTAHAAPTOB B MH(OPMAUMOHHOW cucTeMe ob6Wero nonb3oBaHusi — Ha odmumansHom cante PepepanbHOro
areHTCTBa NO TEXHMUYECKOMY PErynMpOBaHUIO u METPONorum B cetu MHTepHeT unm no exerogHomy MHGpopMaunoHHOMY
ykazaTtenio «HaunoHarnbHble cTaHaapThi», KOTOPLIV ONy6NMKOBaH No COCTOSHMIO Ha 1 AHBAPS TeKyWero roaa, u no Bbinyc-
KaM exemeCcsaUHOro MHpopmMaLmMoHHOro ykasarens «HaunoHansHble cTaHaapTbi» 3a Tekywmi rog. Ecnn 3amenen cebinoy-
HbIli CTaHAAPT, HA KOTOPLIA AaHa HEAATMPOBAHHAs CCbINKa, TO PEKOMEHAYEeTCsl UCMONb30BaTh AENCTBYIOLLYIO BEPCUIO
3TOro CTaHAapTa C y4ETOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MEHEHUI. ECnn 3ameHeH CCbINOYHbIN CTaHaapT, Ha KOTo-
pbifi AaHa AaTUPOBAHHAs CCbINKAa, TO PEKOMEHAYEeTCA UCMONb30BaTh BEPCUIO 3TOro CTaHAapTa € yKa3aHHbIM Bbilwe rogom

Uzpanne opuynanbHoe
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yTBEpXaeHusi (MPHATUSA). Ecnn nocne yTBepxaeHNs HaCTOSILLEro CTaHgapTa B CChINIOYHbIV CTaHAAPT, Ha KOTOPLIN AaHa
[aTUPOBaHHasA CCbINKa, BHECEHO U3MEHEHME, 3aTparmBaloLLee NONOXeHUe, Ha KOTOPOE JaHa CChINKa, TO 3TO NONOXeHue
pekoMeHayeTcsA NpUMeHs T 6e3 yueTa JaHHOro M3MeHeHUs1. ECnm CCbINOYHbIN cTaHaapT OTMeHeH 6e3 3ameHbl, TO NonoXe-
HVe, B KOTOPOM [@Ha CChINKa Ha Hero, pekKoMeHAyeTCs MPUMEHSThb B YacTW, He 3aTparnBaioLlelt 3Ty CCbIIKy.

3 TepMuHbI, onpegeneHusl U COKpaLLeHUs

3.1 B HacTosilem ctaHgapTe npumeHeHsl TepMuHbl no FOCT 20911, TOCT 27.002, a Takke crneay-
toLmMe TePMUHBI C COOTBETCTBYHOLWMMU onpedeneHusIMu:

3.1.1 pecypc ob6opyaoBaHua: HapaboTka obopyaoBaHus OT nycka A0 nepexoda B npegefibHoe
cocTosiHue.

3.1.2 Hapa6oTka: Mepuog npumeHeHus obopyaoBaHusa 6e3 yueTa NpocToes.

3.1.3 xuByYecTb: CroCOBHOCTb TEXHUYECKMX COOPYKEHWUIN, 060pYyA0BaHNS BEINOMHATL CBOU (DYHKLMN,
HecMoTps Ha NoJlyYeHHbIe B MpoLiecce akcnnyaTauum NoBpexaeHust, NMbo agantupysick K HOBbIM YCIOBUSAM.

3.1.4 cucteMa MOHUTOpUHra (cocTosiHUA o6opyaoBaHus): CoBOKYNHOCTb NpoLeayp, NPoLeccos n
pecypcoB, peannaoBaHHbIX C UCNOMb30BaHNEM ANAarHoCTUYECKON CceTu, NO3BONsoLLIas Mo pesyrbTaTtam u3me-
peHWUn 3agaHHbIX NapamMeTpoB B 3afaHHbIX Toukax U HabnogeHuid 3a paboTolt 06opyAoBaHUA MONYYNTb
NHOPMALMIO O TeKYLLLEM TEXHNYECKOM COCTOSIHUM 0OOpYAOBaHNS, OMAacHOCTAX 1 pUCKaX, CBA3AHHbIX C ero
npuMmeHeHueM, Tpebyembix AeNcTBUAX 0BCNyXUBatoLLEero nepcoHana u agpyriue ceegeHus, Heobxoaumble Ans
peanunsauuny ycTaHOBMEHHbIX MpeaynpexaatoLnx Mep.

3.1.5 pMarHocTU4eCcKUN KOHTponnep (cUcTeMbl MOHUTOPMUHra): BbiunMcnutensHoe yCTPOWCTBO,
MCcnonb3yemoe B CoOCTaBe CUCTEMbl MOHUTOPMHIa COCTOsIHNA 060pyaoBaHus, obecneurBatoliee ynpasneHue
npoueccoM cbopa, 06paboTkn 1N HakonneHus nHdopmaumMn o COCTosiHAM 0bopyaoBaHus, Nepegadvy ee B
AnarHOCTUYeCcKyo CeTb, B3aUMOAENCTBUE C YerToBEKOM-0NepaTopomM.

3.1.6 puarHocTuU4eckas cTaHLUA (CUCTEeMbl MOHUTOPUHra): YacTb CUCTEMBI KOMMBLITEPHOTO MOHU-
TOpUHra cocTosHMA 060pyaoBaHNs, BKNOYaoLWas AnarHoCTUYeCKUiA KOHTpoNmep U cpeAcTBa oToGpaxeHus,
perncTpauum, npegynpexageHns 1 B3auMoaecTBAS CUCTEMBI C YESIOBEKOM-OMepaTopoM U NONEBON CeTblo
n3mepuTenbHoro obopyaosaHns.

3.1.7 pmnarHocTuveckas ceTb (cUCTeMbl MOHUTOpUHra): Komnnekc nporpaMMHo-annapaTHbIX
CpeacTB cUCTEMbl MOHUTOPUHIa CoCcTosAHUA obopyaoBaHua, obecneunsaolmini nepeaavy, XxpaHeHue, oTo-
6paxeHue, perMcTpaLmio Ha yaaneHHbIX CTaHUMAX Nonb3osaTtenen MHdopMaumm o CocToaHUM 06opyaoBaHUst
B peanbHOM MacluTabe BpeMeHu ¢ Bblgaven Heo6xoanumoro npeaynpexaeHus.

3.1.8 cTaHuus nonb3oBaTtens: MNporpamMMHo-annapaTHLIN KOMANEKe Ha 6ase KoMNbIOTEPOB obLlero
NpUMeHeHUs1, NpeiHazHa4YeHHbIN ANa NoNyYeHUs, 0ToBpaeHUa U NPOTOKONNPOBaHUA HGOPMALIMK O COCTO-
AHUM 0bopyAOBaHUS B pealnibHOM MacwiTabe BpemeHu.

3.1.9 owmbka gUHaMUYECKOro pacno3HaBaHUA (ONacHOro coctonHusn o6opyaosanus): Mponyck
CBOEBPEMEHHOTO pacnosHaBaHWUA ONAcHOrO TEXHUYECKOro COCTOAHUA 060pyAOBaHUA, BbI3BAHHLIA TEM, YTO
nepvog Mexay AByMs nocrieqoBaTenNbHbIMU U3MEPEHUAMN 3HAYEHUI NapaMeTPOB TEXHUYECKOro COCTOSIHUS
npeBblllaeT UHTepBas pasBUTUA HEUCNPABHOCTU OT MOMeHTa ee obHapyXeHUa 4o NpeaenbHOro CoCTOAHUS
obopyaoBaHus.

3.1.10 owwubka craTUyecKkoro pacnosHaBaHUA (onacHoro cocTtosiHUA o6opyaoBaHus): Mponyck
CBOEBPEMEHHOro pacno3HaBaHWUA ONACHOIO TEXHUYECKOro COCTOAHUA 060pyAOBaHUSA, BbI3BAHHbIA TEM, YTO
HeucnpaBHOE COCTOsIHNE 0DOPYAOBaHUA CUCTEMA MOHUTOPUHIA BOCNIPUHUMAET KakK UcrpaBHoe.

3.1.11 puck nponycka onacHoro coctofAHua o6GopyaoBaHUA: BeposaTHOCTb nNponycka onacHoro
TEXHUYECKOrO COCTOSIHMA 060pYyAOBaHNA BCNeACTBUE OWMBOK AMHAMUYECKOTO U/WNN CTaTUCTUYECKOrO pac-
no3HaBaHUs U/UNK BINSIHUS YenoBeveckoro ¢akTopa, Bbipaxkaloweroc B HECBOEBPEMEHHOM BbINOITHEHUMN
nepcoHanoM npeanacaHniA CUCTEMbl MOHWUTOPUHFA MO YCTpaHeHUo OBOHapYXeHHOro el  OonacHoro
TEXHUYECKOTO COCTOSIHUA 060pyA0OBaHUSA.

3.1.12 o6opyaoBaHue: MawuHbl AN rpynnbl MaLWWH, BKIOYas 3Ne€MeHTbl yNpaBneHus.

3.1.13 HeucnpaBHoOCTb: CocTosHUe 006beKTa, Koraa oauH U3 ero aNeMeHToB UNK rpynna 3neMeHToB
NPOSBNSET NPU3HaKKA YXYALWEHUS MEXaHUYECKUX CBOUCTB UMK HapylueHUsa paboTbl, YTO MOXET NPUBECTU K
oTKasy.

3.2 B HacTosileM cTaHgapTe NpUMeHeHb! crneaytowmne cokpawleHus:

ASC — aTOMHas aNeKTPOCTaHUMUSA;

CMHMO3I1 —cuctema MHoronapameTpu4eckoro HernpepbiBHOrO MOHUTOPWUHra aKcnnyaTauMoHHON

noepexaaemMocTn obopyaosaHua ASC;

K3 — KOHEYHO-3/1EMEHTHBIN;
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BB3P — BO/10-BOASIHOM 3HEPreTUYECcKMin peakTop;
cBuwa — crcTema BUOPOLLYMOBON ANArHOCTUKN;
CBLWK — cucTemMa BUBPOLLYMOBOTO KOHTPOSIS;

PY — peakTopHas ycTaHOBKa.

4 OOLWwKMe NonoXeHus

4.1 YnpaBsneHvue pecypcom OTBETCTBEHHOro obopyaoBaHua aHeprobnokoB ASC B nepuon ceepx-
NPOEKTHOro cpoka Cryx06bl SABMAETCA aKkTyanbHOW 3agadven, Tpebyrowen coBepLIEHCTBOBaHUA NOAXOA0B K
ANarHOCTUKe TEKYLLero TeXHNYeCKoro COCTOSIHWSA U NPOrHO3MPOBaHUIO OCTaTOYHOTO pecypca.

4.2 CyLecTBYIOT KPUTUYECKUE 3NEMEHTbI (Y3Nbl, 30HbI, CBApHbLIE COEANHEHNSA), CKIMOHHBIE K NOBLILLEH-
HOM NOBPEXOaeMOCTN B YCMOBUSIX OENCTBUA BBLICOKMX IKCMyaTaUMOHHBIX Harpysok, B TOM 4ucfe He-
MPOEKTHbIX, N HEraTVBHOTO BIVSIHWUSA OKpYKatoLwen cpeabl (BOAHOW XUMUW, OTAOXEHUA, NPOAYKTOB KOPPO3UK
nAap.).

Mpw HaNMuYMK TakNxX sKCNNyaTauMoHHBIX NOBPeXAeHUI B anemeHTax ADC rnaBHoON 3agaqeil CTaHOBUTCS
MOUCK NPUYNH UX NOABMEHUS N OLIEHKA XXUBYYECTHU.

4.3 HanpakTtuke BCTpevaroTcs cny4vau, koraa npudnHbl AeekToobpasoBaHus He yaaeTCA BbIACHATL A0
KOHUa 1 YCTPaHUTb, a NpuHUMaeMble KOMNEHCUpYoLwmne MeponpuaTUA ABNAIOTCA HeQocTaTouHO addeKkTus-
HbIMW. B TakMx cuTyauusiX BO3HUKAET ONacHOCTb HapylleHUA uenocTHocTu obopyaoBaHusa npu pabote
3Heprobnoka c NosiBNeHMeM TeYN TENSTOHOCUTENSA 1 pa3BUTUEM AedeKTOB 40 KPUTUHECKUX Pa3MepOoB.

B Takux cnyyasx B KavyecTBe adppeKTUBHOW KOMNEHCUpytoLel Mepbl LenecoobpasHo Ucnonb3oBaTh
MHOronapamMeTpUiYecK1in HenpepbIBHbIN MOHUTOPUHI 3KCMyaTaunMoHHOK NoBpexaaemMocT obopyaosaHus.

4.4 CMHMS3ITnossonsieT onepaTUBHO peluaTh cneayolime saaaqu:

- noBbllWeHNe 6e3onacHOCTH akcnnyaTauun aHeprobnoka ASC;

- YCTaHOBIEHMWE MPUYMHHO-CNeACTBEHHbIX CBA3el AedekToobpa3oBaHNs N pa3BUTUA NOBPEXAAeMOCTH
B KPMTNYECKON 30He, onpeaeneHne AOMUHUPYIOLIMX HarpyKaBLnX pakTopos U MEXAHWN3MOB NOBPEXAEHUSA;

- paspaboTtka 3hPeKTUBHBIX KOMNEHCUPYIOWUX MEPONPUATUIA, HANPaBMEHHbIX Ha UCKOYeHUe Unu
CYLLeCTBEHHOE CHIKEeHNE BNUAHUA OCHOBHBIX MOBPEeXAarowWwmx hakTopos, CNoCoBCTBYIOWNX 3apOXKAEHUIO U
pocTy AeHEKTOB;

- paspaboTka HOBbIX KpUTEpUEB AONYCTUMOCTU BbISIBNEHHbIX 3KCMTyaTauuoHHbIX AedekToB (B 3aBUCK-
MOCTW OT MPOTSPKEHHOCTU, BbICOThI, 3KBUBASIEHTHOW MIToLLaAN, OPUEHTALIMU, MECTOMOSOXKEHUS NO NEepUMETPY)
C Uenbto 060CHOBaHHOIO CHATUA KOHCepBaTU3Ma, UMeloLllero MecTo npu GpakoBke Aed)eKTOB cornacHo
OeCTBYHOLLUMM HOPMaM OLLEHKU Ka4yecTBa, a Takke onpegerieHne CKoOpoCcTy pocTa AedekTa BO BpEMEHU;

- CHWXEHWe KonuyecTBa MpeBEHTUBHBIX HEOOOCHOBAHHBLIX PEMOHTOB AOMNYCTUMbIX AedeKToB C UX
MoCTaHOBKOMW NoA HenpepbiBHbLIA MOHUTOPUHT B poLiecce aKcniyaTtauuu;

- COBepLUeHCTBOBaHME pacyeTHOro 060CHOBaHWUS KCMyaTaLMOHHO HarpyXeHHOCTH;

- paspaboTka hakTMYeckoro cueHapus aKcnslyatauum ¢ Lefbio pacyeTHOro NporHo3upoBaHus ocTa-
TOYHOro pecypca.

4.5 CMHM®3IT no3sonsieT ocylecTBnATb:

- MOHWTOPWHT pasBUTUSI SKCNNyaTauMOHHOW MOBPEXAAEMOCTU KPUTUYECKUX 30H, OCYLLIECTBIISIEMBINA C
Lenbto onpeaeneHnsi MomeHTa obpa3oBaHUA 3KCryaTaLMOHHbIX AeeKTOB U OLEHKU KUHETUKA UX Pa3BUTUS
B PasUYHbIX pexumax akcnmnyarauum obopyaosaHus;

- MOHWUTOPWHT chakTudeckon TepmMo-geopMaLMOHHON HAarpyXE€HHOCTU KPUTUYECKUX 30H, OCYLLLEECTBIIS-
eMbll C Lierbio ornpeaeneHnst OMUHUPYHOLNX (haKTOPOB M MEXAHU3MOB NOBPEXKAEHUS, a TaloKe yCTaHOBIEHUS
MPUYNHHO-CNEACTBEHHbIX cBsidel AedekToobpasoBaHust U pasBUTUA HEMPOEKTHOW Harpy>XeHHOCTU U Kak
cnefcTBMe NOBLILLEHHON NOBPEXAAEeMOCTU B KPUTUYECKUX 30HAX.

4.6 PesynbTaThl, nonyyeHHble B Xoae akcnnyatauumn CMHM3I, nossonsioT paspaboTtath 1 peanuso-
BaTb 3pPeKTUBHBIE KOMMEHCUPYIOLLUME MEPONPUATUS, HanpaBneHHbIe Ha UCKIIUEHUE UM CYLLUeCTBEHHOoe
CHWXXeHWe BNNAHUA OCHOBHBLIX MOBpeXaatowmx hakTopos, Cnocob6CTBYHOLMX 3apoXKAEHUIO U pOCTY AeheKToB.

5 Tpeb6oBaHua 6e3onacHOCTU

5.1 KBbINOMHEHWIO 3KCMepUMEHTaNbHbIX paGoT B pamkax pacHeTHO-3KCnepUMeHTansHoro Metoaa, per-
NameHTUPYEeMOro HacTosILLIMM CTaHAapTOM, AOMYCKALOT onepaTopos, 06naaaLmnxX HaBbikamy aKCNTyaTauum
“cnonbayemMoro 06opyaoBaHus, yMeOLMX NONb30BaTLCA COOTBETCTBYIOLMMIA HaLMOHaNbHLIMA OTpacneBbl-
MW HOPMaTMBHBIMUA WU TEXHUYECKUMWU OOKYMeHTamu, npowedwux obyyeHue paboTe ¢ MpUMEHSEMbIMU
CPEeACTBaMM UCMbITAHWIA 1 aTTeCTOBaHHbIX Ha 3HaHWe NpaBun 6e30nacHOCTU B COOTBETCTBYIOLLEN OTpaciu
MPOMBbILUNIEHHOCTM.



rocCT P 57154—2016

5.2 Mpu npoBeaeHMM WCNbITAHWA onepaTop AofkeH pykoBogdcTBoBaTbess OCT  12.2.003,
FOCT 12.3.002 1 npaBunamMmu TEXHUYECKON Ge30nacHOCTU NPy SKCnnyaTalui 3NekTpoycTaHOBOK noTpebu-
TeneinoFOCT 12.1.019nMOCT 12.1.038.

5.3 McnbiTaHusa NpoBoAAT B COOTBETCTBUM C TpeboBaHuaMn 6e30nacHOCTU, YKazaHHbIMU B UHCTPYKLMN
Mo aKCnyaTauuu annapartypebl, BXOASLLEN B COCTaB NUCNOMb3yeMbIX CPeACTB NUCMbITaHWA.

5.4 Mpu opraHusaunyM paboT No NPOBEAeHW0 UCTbITaHWA AOMKHbI BbITb cobnioaeHsl TpebosaHus
noxapHoii 6esonacHocTn no FOCT 12.1.004.

6 Tpe6oBaHWs K NOPSAKY MOHUTOPUHra

6.1 Bbl6op cucTeMbl MOHUTOPUHTA

6.1.1 BblGop knacca cucTeMbl MOHUTOPMHIA 3aBUCUT OT KaTeropumn onacHocTn obopyaoBaHus, ocHa-
LLlaeMoro cucteMamm MOHUTOPUHra.

6.1.2 YcTaHaBnuBatoTCA criedytoLime kaTeropum obopyaoBaHns:

- obopyaoBaHue NepBoi KAaTeropun, 3aHMmaroLLee KioyeBble No3unLMm B TEXHOOrMYECKOM npoLecce 1
onpegenstowwee 6esonacHOCTb NPON3BOACTBA, BHE3AMHbIA OTKA3 KOTOPOro MOXET MPUBECTU K TEXHOreHHOM
aBapum (B3pbiBY, noxapy) WWIM CyWeCTBEHHOMY CHIDKEHUIO TeXHUKO-3KOHOMUYECKUX MnokasaTenewn
Npoun3BOACTBA;

- obopyaoBaHue BTOPOW KaTeropuu, He nrparoLlee KIoveBon ponn B TEXHOMOTMYECKoM npolecce, HO
BHe3anHbI 0TKa3 KOTOPOro MOXET MPUBECTM K CHUXKEHUI0 6e30MacHOCTN U TEXHUKO-3KOHOMUYECKMX MoKasa-
TenennpoMsBoacTea;

- obopyaoBaHue TpeTbel KaTeropuu, UMetoLLiee BCrnoMoraTerisHoe 3Ha4yeHue.

6.1.3 B 3aBncumMocTn OT KaTeropum o6opyaoBaHus BeIBUPaOT Kracc cUCTeMbl MOHUTOPUHIA B COOT-
BeTCTBUM ¢ knaccudukauueit no FOCT P 53564, npuseaeHHon B NpUnoxeHun A.

CucTeMbl NepBOro Knacca NPUMEHSIIOT AMA KOMMIEKCHOro MOHWTOpUHra obopydoBaHUA B LENom,
BKJloYas 060pyA0BaHME NePBO, BTOPOW U TPETLEN KATEFOPUIA C BO3MOXKHOCTbLIO aBTOMaTU4ECKON 6NOKUPOBKA
onacHbIX arperatoB U obecnevyeHns GesonacHon pecypcocbeperaroliein akcrnyaTauumn obopyaosaHua no
pakT4ecKoMy TEXHUYECKOMY COCTOSIHUIO.

CucTeMbl BTOPOro Kfacca NPUMEHSIIOT 418 MOHUTOPUHra 060pyAoBaHUs BTOPOW U TpeTbeit KaTeropuin ¢
BO3MOXHOCTbHO aBTOMaTUYeCKon BrIOKMPOBKM OMacHbIX arperatos U obecneveHua 6esonacHomn pecypcocbe-
peratoLler akcnnyaTaum o6opyaoBaHna No pakTU4eckoMy TEXHNYECKOMY COCTOAHUIO.

CucTeMbl TpeTbero Kracca NPUMeHsIoT 41151 MOHUTOpUHra 06opyaoBaHUS TpeTbel kaTeropun no gakTu-
YeCKOMY TEXHNYECKOMY COCTOSIHUIO.

CucTembl 4eTBepPTOro 1 6onee HU3KUX KIaccoB ABNSAIOTCA BCNOMOoraTenbHbIMA.

6.2 Tpe6oBaHus k CMHM3I

6.2.1 Kcucteme MOHUTOPUHra NPeabABRAIOTCA cneayowune TpeboBaHus:

- cucTema gomkHa paboTaTb HernpepbIBHO B TeYeHWe, Kak MUHUMYM, OAHON TONMUBHOW KamnaHuu
(12—18 mecsLeB) 6e3 BO3IMOXHOCTY AOCTYNa NepcoHana Ans CepBUCHOro oBCNyXnBaHWUA ¢ y4eToM pasme-
LLLEeHNSA KOMMOHEHTOB CUCTEMbI B HeoBCryXMBaeMbIX NoMeLLeHUaX dHeprobnoka AQC;

- HaQEeXHOCTb, 4ONTOBEYHOCTb, XKUBYYECTb M OMTUMAaNbHbIE TEMMNEPATYPHbIE PEXUMbI paboTbl CUCTEMBI
DOIMKHbI GbITh 0BecneyeHsl ¢ y4eToM paboTbl B XKECTKUX YCNOBUAX (MOBLILLEHHAS TeMmepaTypa, BNaXHOCTb,
NOHN3UPYIOLLIME N3ITYUEeHNS);

- Heobxogmmo obecneynTb BOSMOXHOCTb yAaNeHHOro yrpaBneHust U KOHTPOSS CUCTEMON, XpaHeHue
60nbLUOro 06bema faHHbIX MOHUTOPUHTa, Nepedada X KOHEYHOMY NoNb30BaTeNto U onepaTUBHbIN aHanus;

- M3MepuTenbHas 4acTb CUCTEMbl (AaTYMKWM, KOHTaKTHas cMaska, ocHacTka U Ap.) AoSKHa OblTb
crnpoekTMpoBaHa 1 nogobpaHa ¢ y4eToM BbICOKMX TEMNepaTyp MeTanna KoHTponupyemoro o6opyaosaHus
(no 320 °C);

- Heobxoaumo obecrneunBaTb BO3ZMOXHOCTL 0AHOBpPeMeHHoro cbopa 1n 06paboTkv AaHHbIX, MocTyna-
FOLLMX KaK € BbICTPLIX, TaK U ¢ MeANEeHHbIX KaHaroB KOHTPOMbHBLIX 4aTYUKOB.

6.2.2 Ha noaroToBUTENbHOM 3Tane npoBOAAT CledyloluMe pacveTHO-3KCNepMeHTanbHble W
NPOEKTHO-KOHCTPYKTOPCKUE paboThi:

- paspaboTka pacyeTHoN TpexmepHon K3 mogenn obbekTa MOHUTOPUHTA ¢ MPUCOEAUHUTENBHBIMA
Tpybonposogamm, KoTopasi MakcMasibHO TOMHO NMOBTOPSAET hakTnieckne reomeTpnyeckme pasmepbl, Xxapak-
TEePUCTUKMN OMOp, CBOMCTBA MaTepuasnos, MPOEKTHbIE Harpyskn B CTaLMOHAPHbIX MU NePeXOAHbIX pexumax;

- npoBefeHWe NpeaBapuUTeribHBIX PacYeToB Ha MPOYHOCTL C Liefbio onpeaeneHus Heobxoanmoro u
[0CTaTO4YHOro YMcna KOHTPObHBIX AaTYNMKOB MOHUTOPWHTA, UX TUMOB, @ TakKe Hanbdonee nokasaTerbHbIX MECT
YCTaHOBKMY;
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- paspaboTka apXUTEKTypbl M KOMMOHEHTHOrO cOCTaBa CUCTEMBI MOHUTOPWHra, BKMoYas noabop
perncTpupytoLlein annapaTypsbl, NPOEKTUPOBaHNE CUCTEMBI KabemnbHbIX IMHUIA MUTaHUS 1 CBA3W; MporpaMmmu-
poBaHne paboTbl KOMMOHEHTOB MoAyns cbopa 1 nepBu4HON 06paboTKn AaHHbIX (6noka cbopa AaHHbIX) U
6noka xpaHeHus 1 Nepeaadn AaHHbIX, pazpaboTka 1 NpPorpamMMMpoBaHMe NOMb30BaTENbLCKOro MHTepdeica
ONs 0TOBPaKEHWS U aHann3a AaHHbIX MOHUTOPUHIA B PEXMME pearlbHOTO BPEMEHU;

- KOHCTPYMpOBaHWe 1 N3rOTOBIIEHWE OCHACTKW 1 Kpenexa Ansi MOHTaXa N3MepuTesbHbIX 4aTYMKOB Ha
0bbeKTe KOHTPONS;

- MpoBedeHWe Kommsekca nabopaTopHbIX UCNBITAHNA € Lienbio onpedeneHns TEXHUIECKUX XapakTe-
PUCTMK, a Takke NnokasaTenen XMBYYECTM U AONTOBEYHOCTUN BbICOKOTEMMNEPATYPHBIX aKyCTUKO-3MUCCUOHBIX
OaTYMKOB, BbICOKOTEMMEPATYPHBIX YNbTPa3BYKOBbIX AATYMKOB C akyCTUYECKUMU BOMHOBOAAMU, pasfnyHbIX
BMOOB KOHTAKTHOW CMasku, pasfMYHbIX TUMOB MNPMBApHLIX W KMEEBbIX BbICOKOTEMMEPATYPHbIX
TEH30PEe3NCTOPOB N AP.;

- npoBeaeHne AnuTenbHbIX NabopaTopHbIX UCTIbITAHWA 6a30BLIX KOMMOHEHTOB CUCTEMbI MOHUTOPUHTA
Ha NonHoMacLTabHOM CTeHAE B HENPEPLIBHOM PEXNME C onpedernieHnem nokasarenen HapaboTkM Ha 0TKas.

6.3 PekoMeHpyemasa cTpykTtypa CMHMO3I

6.3.1 BCMHOI BxoasaT:

- AaT4MKM KOHTPOIS NapameTpoB LiefIoCTHOCTY MeTanna (yfbTpa3ByKoBble U aKyCTUKO-3MUCCUOHHBIE);

- AaTtyuku gecdopmaunu;

- AaTyvKM AaBneHus;

- AaT4uKM TeMnepaTtypbl;

- AaT4UKM yCKOPEHUS;

- AaT4uKU NnepemMelLLeHns;

- AaT4uKM LenoCTHOCTY;

- pacyeTHbIN MOAY b.

6.3.2 KoHTponbHble AaTynky napaMeTpoB LEeNOCTHOCTM MeTanna, Aedopmauun u TemnepaTypbl
AOMKHBI 6bITh BbIMONHEHBI BBICOKOTEMMEPaTYPHbLIMN.

6.3.3 PekomeHayemas cxema cTpykTypHoro coctasa CMHMOI npeacTasnera Ha pucyHke 1.

Oatunkun LOatuunkn
TeMnepaTypbl nepemeLleHnst
Oatunkm Oatunkn
yCKOpEeHus Aecopmauum
Oaruuku LOatunkm
AaBneHns LiENOCTHOCTU
Bnok cbopa
Bnok Cuctema P ©
1 NEpBUYHOM
JKCMpecc- [«— MOHUTOpUHIA [ 0BpaBOTKM
aHanusa A3C
AaHHbIX
Bnok
PacueTHbIn MporpammHoe XpaHeHns
Moaynb obecneueHne 1 nepepayn
AaHHbIX

PucyHok 1 — Cxema cTpykTypHoro coctasa CMHMO3I

6.3.4 [aTumkn coequHSIOT KaHanamu cBsi3n ¢ Moaynem cbopa u nepsuyHo 06paboTKn AaHHBIX.

6.3.5 C y4yeToM MHOrodyHKLMOHANLHOCTA 3afady, BeinofHsiembix CMHMO3I o6opyaosarmsa ASC, u ¢
Lenbto YHUUKaLMM OTAEMbHBIX KOHCTPYKTUBHBLIX BITOKOB B CUCTEME MOTYT GbITh MPUMEHEHbI B KadecTBe 6asbl
ee MOCTPOEHUSI MHOroKaHanbHble MUKPOMPOLLECCOPHbIE U3MepUTEnbHblE MoAynn, cobpaHHble B eQuHbIN
KOMIMeKc.
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6.3.6 Moaynb c6opa 1 nepeuUYHON 06paboTkN AaHHBIX CBA3bIBAOT C BIIOKOM XpaHeHUs 1 nepeaaqu
OaHHbIX.

6.3.7 Ha 6noke xpaHeHus U Nepefayn AaHHbIX yCTaHaBNMBatoT nporpaMmmHoe obecnevyerune, obecne-
ymBatoLLee:

- cbop AaHHEbIX,

- XpaHeHwue 1 nepegavy AaHHbIX,

- oTobpakeHune 1 3KCnpecc-aHarnu3 KOHTPOMPYEMbIX MapaMeTpPOoB B PeXUME pearibHOro BpeMeHU.

6.3.8 BnokxpaHeHus 1 nepeaayn JaHHbIX pasMellatoT B 00cnyxusaeMom noMeLleHun. briok npeacras-
naeT coboil NPOMBbILWNEHHbIA BbICOKONPOU3BOAUTENLHBIA CepBep, BbIMOMHAWMA DYHKUUN XpaHeHUs n
pesepBUPOBaHNA AaHHbIX. Yepes 6ok xpaHeHWsl U nepeaaydun AaHHbIX NPy NOMOLLM NporpaMMHoro obecneve-
HMSA OCYLLEeCTBNAT gUcTaHunoHHoe yrnpasneHue CMHMOI o6opyaosaHunsa ASC, BknoYas KOHTPOIb napa-
MEeTPOB OKpyxatowen cpedbl, NepuoauMveckyro npoBepky paboTocnocobHOCTM MNoACUCTEM U UX
n3MepuUTeNbHbIX KAHAMOB, a Takke cbop, XpaHeHne 1 nepefadvy AaHHbIX. Bce gaHHble MOHUTOPUHIA 3aMNUChl-
BalOTCA B aBTOMaTUYECKOM PEXMME U MO NMUHKUK MIHTEepHET nepeaatoTcs B yAANEHHbIA aHanUTUYECKU LeHTp
ans 06paboTKM U NCMONb30BaHUs B NPOYHOCTHBIX pacyeTax.

6.3.9 Ha pucyHke 2 npeacTtasrneHa cxema opraHusaumm obmerHa gaHHbeimn CMHMOIM. YaaneHHble
KNMeHTbI NpeaHasHayeHbl AN oTobpaxeHns u noctobpaboTkn AaHHbIX COBPaHHbIX U3MEPEHUIA.

Mogynb c6opa
1 NEPBUYHON
06paboTKkM faHHbIX

|

Bnok xpaHenus
1 nepeagayn AaHHbIX

YaaneHHsbli YaaneHHbi YaaneHHbIn
KITUEHT KIIMEHT KINUEHT

PncyHok 2 — Cxema opraHusaumm obmena gaHHsimm CMHM3I

6.3.10 PacueTHbli MOaynb, BKIOYatoLmMin TpexmepHyto KO moaenb, aomkeH o6ecnevunsaTth:

- BO3MOXHOCTb COMOCTaBMEHUA AaHHBIX MOHUTOPUHra c hakTUHEeCKOW TEePMOCWUNOBOW HarpyXeH-
HOCTb0;

- y4yeT 06pa3oBaHus U pasBUTUS edekToB B 060pYAOBaHUM B peXMMe pearnibHOro BpeMeHu;

- pacyeTHYo NPOYHOCTHYHO OLLEHKY Harpy>XeHHOCT U ANs BCeX 3KCMNyaTaLMOHHBIX PEXUMOB ero paboThl.

6.3.11 PacueTHoe sapo TpexmepHoin KO moaenu aomkHo obecneynBaTts BOIMOXHOCTb KanubpoBku no
AaHHBIM U3MEPEHNIA, MONYYEHHbIX AONOMHNTENbHO C KOHTPOSTbHBLIX AaTYMKOB, YCTAHOBITEHHBIX B KPUTUHECKNX
30Hax.

6.3.12 lMapannensHo ¢ NonyYeHNneM AnarHoCTUYECKMX AaHHbIX, 3anucbiBaemMblix CMHM3I, BbinonHs-
eTcs pacyeTHO-3KCnepuMeHTanbHoe 060CcHOBaHNe NMPOYHOCTU U AOMTOBEYHOCTUN KPUTUHECKOR 30HbI Ha 6ase
TpexmepHou KO pacyeTHon mogenu.

6.3.13 lNporpamma ans pac4yeTHO-3KCNepMMEHTarbHOro aHanmaa Harpy>XeHHOCT U U KNBYYECTU KOHTPO-
NMPYEMON KPUTNYECKOMN 30HBI ABNSAETCS LieHTPparbHbIM iAPOM CUCTEMBI HEMPEPLIBHOIO MOHUTOPUHTA.

6.3.14 TpexmepHas KO pacyeTHas Moaernb AOMKHA coaepKaTh y3Mbl B 30HaxX pasMeLleHnst KOHTPOb-
Hblx gaT4ymkos CMHMOIT, B KOTOPLIX MOTYT CpaBHMBATLCH pacHEeTHBIE U UBMEPEHHbIE 3HAYEHWUSI KOHTponnpye-
MbIX rapameTpoB. TpexmepHas K3 Mogenb pomkHa obecneynBaTtb BO3MOXHOCTb UCMOMb30BaHMSA
pe3ynbTaToB HEMPepbIBHOrO MOHUTOPUHra 06bekTa KOHTPONs (Nonst TeMnepaTyp, AedopMaluii, nepemelle-
HWUN) B KavecTBe PaKTUYECKMX WUCXOAHbIX AaHHbIX (3HAYEHWA KOHTPONMPYEeMbIX MapaMeTpoB), a Takke B
KayecTBe TeCTOBbIX AaHHbIX ANsi OTNaAKM U kKanubpoBKN MoAenn.
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6.3.15 KanmbpoBky K3 mogenu npous3BOAAT MyTEM CpPaBHEHWS PaCYHETHbIX AaHHbIX U U3MEPEHHbIX
napameTpoB (pe3ynbTaT M3MepeHus gedopmauunii, nepemelleHwin, Temnepartyp) B pas/IMuHbIX 3KCh/ya-
TaLUMOHHbIX pexmmax padoTbl 1 NPy pasNnyHbIX YPOBHSX HArpY>XXeHUss 06 beKTa KOHTPOS.

6.3.16 B KayecTBe napameTpoB HarpyXeHns 06bekTa KOHTPONs 6epyT hakTuyeckne AaHHble nogasne-
HUAM U TeMmnepartypam, perucTpypyemMbie WratHbiMu gatymkamu PY, a takke gardymkamy CMHM3I. Ecnm
y[0B/IETBOPUTE/IbHOE COBMNAaAEHNE PACYETHbIX N U3MEPEHHbIX NapaMeTpoB (3KCNepPUMeEHTasIbHbIX AaHHbIX) He
Nosly4eHo, TO BbIMOMHAT A0PaboTKy pacyeTHOW Nporpammbl, YTOYHEHWE FeoMeTpMU 06bEeKTa KOHTPOSSA,
cryweHme KO ceTkm B OnpefdesieHHbIX 30HaX, KOPPEKTUPOBKY T[PaHWYHbIX YCMNOBWA W OpP. C LeNblo
COBEpLUEHCTBOBaHMA pacyera.

MpumeyaHune — Kak npasuio, nocne HeCKONbKUX ﬂO,qO6HbIX MTepaLl,I/IVI AocTuraeTca coenageHne pacyeTHbIX
N N3MEPEHHbIX NapamMeTpoB (SKCI'IepVIMeHTaﬂbeIX p,aHHbIX), 4YTO CBNAETENLCTBYET O pa60TOCﬂ0C06HOCTVI K3 mogenn n
afleKBaTHOCTN MoAeNnpoBaHUA NPOLECCOB Harpy>XeHna npun npoxoxaeHn passindHblX aKkCn/1yataloOHHbIX PEXUMOB.

6.3.17 OTnaxeHHyto K3 nporpammy MPOYHOCTHbLIX PacyeTOB MCMOMb3YIOT A5 OLEHKN HAKOMJIEHHON
3KCN/yaTalMoHHOM MOBPEXAAaeMOCTM 1 OCTATOYHOrO pecypca 060pyfoBaHMsA MO Hanbosee Harpy>XXeHHbIM
30HaM.

6.3.18 PekomeHayemasi 6510K-cxema asiroputma Kaimbposkn K3 mogenv npeacraB/ieHa Ha pucyHke 3.

PucyHok 3 — PekomeHzyemasi 6/10K-CXxeMa anropuTma kanneposku K3 mogenm

6.3.19 [llocne oTnagku u KambpoBku K3 mogenn pacyeTHoOe SA4p0 BKYAKOT B NapasiiefibHy0 paboTy
COBMECTHO CO C60POM aHHbIX MOHUTOPUHra.

6.3.20 CMHMB3I gomkHa obecneunBaTb B PEXUME peasibHOTO BPEMEHMU:

- onpefesieHne KOOpAMHaT 30H 06pa3oBaHNs IKCNyaTaunoHHbIX AedeKTOB U NapamMeTpoB KMHETUKM
UX pasBUTUS;

- MONyYeHWe KapTUHbI pacnpefeneHns HanpsxeHuii B 30He MOHUTOPWHIA B /1060 MOMEHT BPEMEHU Ha
OCHOBE (DaKTUYECKNX NapaMeTpoB HarpyXeHus;

- OLEHKY haKTM4eckoli HakomnJeHHOW MOBPEeXAaeMOCTU C y4eTOM 3atUKCMPOBAHHBIX LIMK/IOB 3KCMNIY-
aTauNOHHOIo HarpyxeHus;

- 060CHOBaHHbIN MPOrHO3 MO AO/ITOBEYHOCTU MXUBYYECTU 06 bEKTA MOHUTOPUHTA.

6.3.21 B npouecce MOHUTOPMHIA COBUPAIOT BCHO MCTOPUIO Harpy)XXeHUsI.

Bce cobbiTnga, dumkeupyemble CMHM3IT ob6opygosaHusa ASC, cONoCTaBNAT € 3KCnayaTtaumoHHbIMU
pexvMamn, UMELWUMY MECTO B paccMaTpuBaeMblli MOMEHT BPEMEHU, UX XapakTepucTukamu, TEXHOMNOrM-
4eCcKMMM 0COBEHHOCTSIMM, YTO MO3BOJISAET NOJYYUTb YCTOWUMBYHO 0O6pPATHYH CBA3b 3aBUCMMOCTUN MOBELEHUS
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AedeKTHOCTU MeTanna OT TexHonormdeckux pakTopoB M MapaMeTpoB, @ Takke YCTaHOBWUTb MPUYUHHO-
crneacTBeHHbIe CBA3N, OTBeYatoLne 3a obpasoBaHue 1 pocT AedeKkToB.

6.3.22 HakonneHHas 3a onpedeneHHbIN NPOMeXXyTOK BpeMeHu basa gaHHbIX (6asa 3HaHuin) no noseae-
HUIO MOHUTOPUPYEMOro 0BOpPYAOBaHUA B PasnUUHbLIX PEXMMAaX 3KCnnyaTaunum M COOTBETCTBYIOLMA KOMI-
MNeKCcHbI aHanus HanpsXkeHHO-AedOPMUPOBAHHOTO COCTOSIHUA W MoBedeHUs AedeKTHOCTUM OOMKHbI
obecneunTb pas3paboTKy apeKTUBHBIX KOMMEHCUPYIOLMX MEPONPUATUNA, HanpaBfieHHbIX Ha CHUXeHWe
BMUSAHUS OCHOBHBIX MOBpeXaatoLmnx hakToPOB U NOBLILLEHWE AONTOBEYHOCTN 06 BEKTa MOHUTOPWHTA.

6.4 O6wue Tpeb6oBaHUA K METOOAM U3MEPEHUN

6.4.1 Mocne BbIGOPa NapameTpoB, NoANEXKaLUMX USMEPEHUIO B LLeNsIX KOHTPOMSA COCTOSHUA U AMarHoc-
TUPOBaHUSA, yCTaHaBMUBAOT METOA NN METOABI UX N3MepPeHUA.

6.4.2 Cuctembl MOHUTOPWUHIA MOTYT ObITb CTaLMOHAPHBLIMA, MOSTYyCTaLMOHaPHBIMU UM MEPEHOCHBIMU, a
Takke npeaycmatpueaTtb oT60p Npob (Hanpumep, XNAKOCTN UM ApYrux MaTepuanos) Ans nocneayowero
aHanusa Ha MecTe UnK B TabopaTopHbIX YCIOBUSAX.

6.4.3 ToyHOCTb U3MEpeHUin

Kak npaeuro, MsmepeHus napaMmeTpoB B LieNsX KOHTPOS COCTOSAHUSI U ANarHoCTUpOBaHUs He TpebytoT
TOYHOCTM, HEOBXOAMMON MpU NpoBepke pabovnx XxapakTepucTuk obopyaoBaHus.

MpwnmMedaHne— ITO CBA3AHO C TEM, YTO B 3aga4ax KOHTPOINS U ANArHOCTMKU 3PDEKTUBHBIM CPEACTBOM SIBMS-
etcA HabniogeHne TpeHaa NnapameTpoB, NPV KOTOPOM NOBTOPSEMOCTb M3MepeHUi Gonee BaxHa, Yem TOYHOCTb U3MepPeHUst
abconioTHbIX 3HaYeHui. MpuBeaeHne pe3ynsTaTtoB M3MepeHnin, HanpyUMep, K CTaHAAPTHBIM YCIIOBUAM MO JaBNEHUI0 U TEM-
neparype, He sIBNsieTcsi 06A3aTeNbHLIM NPU TEKYLLEM KOHTPONE COCTOsIHUSA 060pya0BaHUS.

6.4.4 TexHu4eckKas peanusauus UsmepeHUn

TexHu4yeckas peanusaums UsMepeHUin JoMKHa y4nTbiBaThb cregytowme hakTopbl:

- OOCTYNHOCTb TOMEK U3MEPEHIA;

- YPOBEHb CMOXHOCTW cucTeMbl cbopa AaHHbIX;

- TpeboBaHusA kK 06paboTke AaHHBIX;

- 6e30MacHOCTb U3MEepPEeHUia;

- CTOMMOCTb U3MEPEHUNA;

- BO3MOXHOCTb AanbHeNLero UCnonbL30BaHns yKe CyLLEeCTBYIOLWMX CPeACTB KOHTPONS.

PekomMeHayeTcsi, 4TOGbI MPOLIECC KOHTPOSIS Y MPUHATUSA PeLLIEeHU oxBaTbIBan ob6opyaoBaHue B LENoMm.

6.4.5 Pexum paboTbl o60pyaoBaHUA B NpoLiecce U3MepeHun

KoHTponb criegyeT NpoBoAnTb MO AOCTUXKEHWU 3apaHee onpeaerieHHbIX pabouunx ycnosui (Hanpumep,
Npy HopMarbHo paboyell TemnepaType), UNK Npu HabnoAeHUM NepexoHbIX NMPOLEeCcCcoB ¢ 3apaHee ycTa-
HOBMEHHBIMW Ha4anbHLIMU 1 KOHEYHBIMU YCIOBUS NpoLiecca (Hanpumep, rMapoonpeccoBKU).

[ns BbIABNEHUS U3MEeHEeHWA cocTossHUA 06opyaoBaHus pesynbTaThl U3MEPEHUIt cpaBHUBalOT ¢ 6a3o-
BbIMU YPOBHAIMW KOHTPOMMPYEMEIX MapameTpoB, MOMYyYEHHLIMU MPU COOTBETCTBYIOLWUX pexumax paboTtax
obopyaoBaHus.

TpeHa pe3ynbTaToB U3MEPEHNA UCTIONL3YIOT AN BLISIBNEHUS NpoLecca pasBUTUSA HEUCNPaBHOCTU.

6.4.6 UHTepBan mexay uamMepeHUsAMuU

CneayeT npaBunbHO BbIGpaTh MHTEpBan MeXay U3MepeHUsiMU1, a Takke BUA U3MEPEHUI — Henpepbis-
Hble UK nepunoguyeckre. NHTepsan Mexay U3aMepeHUsiIMA 3aBUCUT B OCHOBHOM OT BUAAa BO3MOXXHOW Heuc-
NpPaBHOCTU 1 CKOPOCTU €e PasBUTUS, T. €. OT CKOPOCTU U3MEHEHUs] COOTBETCTBYIOLLETO KOHTPONMPYEMOro
napameTpa. JpyruMun pakTropamu, okasbiBaloLWMMU BNusiHUE Ha BLIGOP UHTEpBana Mexay UsMepeHUsMU,
ABNATCA kO3PDULMEHT UCMONBb30BaHUA 0ObEKTA, ero CTOMMOCTb U TpebyeMast cTeneHb ero 6e30TkasHOCTU.

6.4.7 Mepuopg c6opa AaHHbIX

Mpun n3mepeHUsix B CTauMOHAPHOM peXume yCTaHOBIEHHBIN Nepuof cbopa AaHHbIX 4omkeH obecne-
4YMBaTb BO3MOXHOCTb NOMy4YeHuUs Bcero o6bema MHhopMaLmnm 10 MOMeHTa U3MeHeHUs pabounx ycnosui. Mpu
N3MepeHusiX NepexoqHoro npowlecca c6op AaHHbIX A0IPKeH OblTb OCYLLECTBMEH 3a NMPOMEXYTOK BPeMEHW,
COOTBETCTBYIOLLMIA ANUTENBHOCTU NpoLecca.

6.4.8 Perucrpupyemas uncgpopmauun

KpoMe pe3ynbTaToB U3MepeHUit perucTpupyroT criedyroLyto uHdopMaLmio:

- onucaHue obopyaoBaHUs N €ro OCHOBHbBIE XapakTepUCTUKN;

- KOOpAWHATbl TOYEK U3MEPEHUIA;

- eAVUHULLbI BENMYMH U cnocobbl Npeobpa3zoBaHms U3MepseMbliX BESTMUYUH;

- JaTy v BpeMsi NpoBeieHUs U3MepeHuit.

B cocTas pernctpupyemoi uHcdopmaunmn pekomeHayeTcs BKIloYaTb OnncaHue UsmeputenbHON CUCTEMBI
C yKazaHUeM XxapaKTepUCTUK TOYHOCTU U3MEPEHWIA.

8
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Llenecoo6pasHo BkoyaTb NogpobHOCTU 0 KoHdurypaumum obopyaosBaHus U nameHeHuax niobbix ee
vacteit. Mpumep MHbopMaLu1, perucTpupyemMon B npoLecce MOHUTOPUHIa, NpuBeaeH B NpunoxeHun b.

6.4.9 To4yku usmepeHun

TOUKN N3MEPEHNIA AOKHDI BbITb MaKCUManNbHO UHEOPMATUBHBI B OTHOLLEHUN 0BHaPYXeHUS BO3MOXHOM
HeucnpasHOCTU.

Heobxoaumo obecneuntb naeHTUbUKALMIO KaXKAOW TOUKM U3MEPeHWA, AN 4ero pekomeHayeTtcsi
NCNONb30BaTb MOCTOAHHBIE METKW UNN crieunanbHble 3HaKK.

Mpu BbIGOPE TOMEK U3MEPEHNIA cneayeT NPUHUMATL BO BHUMaHUE:

- 6e3onacHoCTb Npu NPoBeASHUN U3MEPEHUIA;

- YyBCTBUTENbHOCTb NapameTpa B AaHHOW TOUKE K U3BMEHEHWNIO TEXHUYECKOTO COCTOSIHUS;

- YYBCTBUTENbHOCTb MapamMeTpa K ApYruMm BAUAIOLMM BenuumHaMm (kenaTenbHo, 4Tobbl oHa 6bina
HWU3KOW);

- MOBTOPAEMOCTb U3MEPEHUIA;

- BO3MOXHOCTb ocnabneHus unu noTepu curHana Npu ero nepegadye;

- NerkocTb AOCTYNa;

- hakTophbl BHELWHEN cpeabl;

- CTOMMOCTb NPOBEAESHUA U3MEPEHUNA.

6.4.10 HavanbHbIA YpoBeHb NpeaynpexaeHus

C uenbto nonyyeHus MHoOpMaLnM o 3apoXaeHNU HEUCNPaBHOCTU, HAUYMHAs C paHHen ee cTafuu, onpe-
OeNnaoT KpUTEpUin NpeaynpexaeHns, NpeactasnanLwmin coboil NoporoBoe 3HaueHNe 0AHOTo UMM HECKOSTbKUX
napameTpoB, U3MEHAOLMXCS C Pa3BUTUEM HencnpaBHOCTN. CkauykoobpasHble U3SMEHEHWUSI KOHTPONUPYEMOro
napameTpa, Aaxe eCfv ero 3Ha4yeHuA ocTaloTcA B Npegenax ycTaHOBIIEHHbIX rPaHuL, NpeaynpexaeHunsl, MoryT
notpe6oBaTb 0co60oro BHUMaHUA U NPoBeAEHUA AONONHUTENBHBIX UCCNeaoBaHuWiA. Kputepuii npegynpexae-
HUS1 MOXeT ObITb YCTAHOBSIEH KaK ANA HeNnoCcpeACTBEHHO U3MepsIEMbIX NapaMeTpoB, Tak U AN BENUYWH,
nony4yaemeblx B pesynbtaTte 06paboTku pe3ynbTaToB U3MepeHUit.

B npouecce akcnnyaTtaLum 060pyaoBaHUa YpoBHU NpeaynpexaeHUs MOryT YTOUYHSATLCS.

6.4.11 Ba3soBbLIN ypoBeHb

3a 6a30Bblil ypoBEHb NPUHUMAIOT COBOKYNHOCTb AaHHbIX (Pe3ynbTaToB M3MEePEHUA Ui HabnioaeHui),
NonyyYeHHbIX 41 3aBe40MO UCNpaBHOro U cTabunbHo paboTatoluero o6opyaosaHus. Pesynbtatel nocneayto-
LLMX U3MEPEHUI CpaBHMBaIOT C 6a30BbIM YPOBHEM 41151 BbISIBIEHWSI BO3MOXHbIX U3MeHeHU. Ba3oBbi ypoBeHb
[AOIKeH TOYHO onpeaensiTe UcxoaHoe cTabunbHoe TexHU4eckoe cocTosiHue 0b6opyaoBaHNs NpeanoyTUTesisHO
B HOpManbHOM pexumMe paboTbl. Ecnin gng gaHHoro o6opyaoBaHus onpegeneHo HeCKObKO PEXUMOB paboThl,
6a30Bble YPOBHel MOryT YCTaHaBIMBaTbLCS ANs1 KaXKA0ro U3 HAX.

BasoBbIl ypoBeHb MoxeT BbITh YCTaHOBMEH Kak Anst HoBoro obopyaoBaHus, Tak U Ans obopyaosaHus,
HaxogsLleroca B aKCnnyatauuu gnutenbHoe Bpemsi, AN KOTOPOro paHee U3MepeHUe KOHTPONMpyeMblX
napameTpoB He MPOBOANIIOCH.

Il punmedvaHune —ﬂ]‘lﬂ HOBOIo oGopyp,oaava n OﬁOpy,El,OBaHVIFI nocrne KanutarnbHOro peMOHTa XapaKTepeH
HavanbHbI pexnMm npupaboTkn ero anemeHToB. OOLIMHO B NepBble AHU UMK Heaenu paboTbl HabnAalT U3MEHeHUs!

KOHTPONMMPYeMbIX NnapameTpoB. MoaTomy c6op AaHHbIX Ans onpegeneHusl 6a3oBoro ypoBHs criefyeT NpoBOAUTL NOCe
npmpaboTku.

6.5 MNMpaBuna o6paboTku pe3ynbTaToB U3MEPEHUNA

6.5.1 CGop 1 aHanu3 faHHbIX

Mpoueaypa cb6opa gaHHBIX COCTOUT B USMEPEHWUMN MapaMeTpPOoB U CpaBHEHUN NOyYeHHbIX Pe3yfbTaToB ¢
pesynbTatamu NnpeaplayLmx UsMepeHun (BbisiBneHne TpeHAoB) U ¢ 6a30BbIM YPOBHEM UMK € pe3ynbTatamMu
nsmepeHuin Ansg 06opyaoBaHNs TOro e UNn aHanorniHoro Buaa. OB6bIMHO MPOrpamMmon KOHTPOISA COCTOSIHUS
npeanuceiBaeTcs OCyLLEeCTBNSATE COOP AaHHBIX BO BpeMsl perynsapHbIX 06Xo40B no 3agaHHbIM MapLupyTam.
WHTepBan mexay obxogamm ycTaHaBNIMBaOT TakMm 06pa3oM, UTOObI OH BbiNl MeHbLLe XapaKTepHOTo BpeMeH!
pa3BUTUA HEUCNPaBHOCTN AaHHOro B1aa.

6.5.2 CpaBHeHUe pe3ynbTaToB U3MEPEHUN C YPOBHEM NpeaynpexaeHus

Ecnv nsmepeHHble 3Ha4eHUs napaMmeTpoB He BIXOASAT 3a rpaHuULy YPOBHS NMpeaynpexaeHns, To Aans-
HeWLwne AeCTBUSA CBOASATCS K COXPaHeHMUIo NofyYeHHbIX AaHHbIX U MPOAOIDKEHUIo HabnogeHnit.

B cny4yae BbIxoga KOHTPONMPYEMOro NapamMeTpa 3a rpaHuLy YpoBHS NpeaynpexaeHus criegyet nepenTn
K MCMONbL30BaHNIO COOTBETCTBYIOLLMX METOA0B AUarHOCTUPOBaHUA.

MeToabl AMarHocTUpPOBaHUS U NPOTrHO3UPOBAHWUSA COCTOSIHUS MOTYT BbITh UCNOMBL30BaHbI U B TEX CRyYasiX,
Koraa HUKakmx aHomanui B nosedeHun obopyaoBaHus He HabnogaloT, HO HeobXxoANMMO NPOBECTU aHanu3
cocTosHUA 06opyaoBaHus, Hanpumep, nepe BLIBOAOM B pe3epB.



FOCT P 57154—2016

6.5.3 [duarHocTupoBaHue U NPOrHO3UpoBaHUE COCTOAHUSA

Kak npaeuno, npoueaypbl AUMarHOCTUPOBaHNA NMPUMEHSAIOT Npu 0BHapyXXeHUU HapylueHuin B paboTe
ob6opyaoBaHus. HapylueHns BbISIBAAIOT, CPaBHMBasA 3HaYeHUs1 ANArHOCTUYECKUX NPU3HAKOB C HEKOTOPbLIMU
3apaHee yCTaHOBMNEHHbIMU 3HaYeHNSAMUN (0BBIYHO CO 3HaYEeHNAMU NapameTpoB 6a30BOro ypoBHs), onpeaensi-
€MbIMU Ha OCHOBE OMbITa 3KCnyaTauun, NPUeMOYHbIX UCTIbITaHUA UKW NYTEM cTaTucTudeckon obpaboTkn
OaHHbIX, N3MEePEeHHbIX Ha ANUTENbHOM MHTEepBane BpeMeHu.

Mcnonb3ayoT 4Ba OCHOBHBIX NOAX0A4A K ANarHOCTUPOBAHUIO:

- MOWCK HEUCNPABHOCTM MO ANArHOCTUYECKUM NPU3HaKaMm;

- BbISIBMI@HWNE MPUYNHHO-CIIEACTBEHHBIX CBA3EN, MPUBEALLMX K MOSIBIEHUIO HEUCNPaBHOCTH.

B npolecce aHanu3a KOHTPOMUPYEMbIX MapaMeTpoB WM AUArHOCTUHECKUX NPU3HAKOB Mony4aoT
NHopmaLmto 06 oXnaaeMoM pasBUTAN CYLLIECTBYHOLLIMX UK ByAyLIMX HEUCTIPaBHOCTEN.

MeToakl NpOrHO3MPOBaHUS Pa3BUTUA HeUCNPaBHOCTU ycTaHoBNeHbl BFTOCT P NCO 17359.

Mpu oTCyTCTBUM AOBEPUS K pe3ynbTaTam AUarHoOCTUPOBAHMWS UMW NPOTrHO3UPOBaHWUA cneayeT NPUHATL
OononHUTeNbHble Mepbl AN NOATBEPXKAEHUS OOCTOBEPHOCTU MOMy4YeHHbIX pesynbTatoB. lMpu BbICOKOM
[OBepun K pesynbTatam AMarHOCTUPOBaHWUS (MPOrHO3UPOBAHUSA) BLIMOMHEHUE HeOBXOAUMbBIX KOPPEKTUpY-
FOLLUMX e NCTBUA MOXHO HAauYMHaTb He3aMeaIMTEeNbHO.

6.5.4 MNoBbIWeHWe 4O0CTOBEpPHOCTU ANarHoCTMPOBaHUSA U NPOrHO3UPOBaHUA

[nst noBbILIEeHUS A0CTOBEPHOCTU ANAarHoCTUPOBaHMUS (NMPOrHO3UPOBaHUA) pEKOMEHAYEeTCA:

- MPOBECTU MOBTOPHLIE U3MEpPEHUs! ANl CPaBHEHWUsI MOSIyYEHHbIX pe3ynbTaToB W NOATBEPXAeHWUA
060CHOBaHHOCTM MHAONKAL MM OOCTUXKEHUS! YPOBHS NpeaynpeXxaeHust;

- CPaBHUTb pesynbTaThl TEKYLUMX USMEPEHWUIA C NPeaLIEeCTBYIOLMMMU;

- YMEHbLWTb MHTepBasn Mexay U3MepeHUsiMu;

- MPOBECTU AOMNONHUTENbHBLIE U3MEPEHUS B TEX KE UM APYTUX ToYKaXx;

- UCnomnb3oBaTb 6onee MHGOPMaTUBHBLIE MeToAbl 06paboTKM AQHHBIX;

- Mcnonb3oBaTh Apyrve MeTobl aHanuaa Ass CpaBHEeHUs pesynbLTaTos;

- UCMONb30BaTh AOMNOMHUTENbHBLIE 4aTYMKN UMK 4aTYMKN APYroro TUNa;

- N3MEeHWTb pexum paboTbl 060pyaoBaHMA UMW ero KoHMUrypauuto ans nonyyeHus 4ononHUTENLHON
AunarHocTunyeckon MHcpopmauuu;

- 0bpaTuTbCA K ONbITY 3KCMyaTaLum AaHHOro Tuna obopyaoBaHNUS U UCCNeaoBaTh 3anvucy o npeabiay-
LLIMX HEUCNPaBHOCTSIX.

6.6 OnpegeneHue TpebyeMbiX onepauuMii TeXHUYECKOro OoGCNYXUBaAHUA NO pe3ynbTaTaMm
MOHUTOPUHra

6.6.1 B oTHowweHNM 060pyaoBaHKs, OTKa3 KOTOPOrO He KPUTUYEeH, AonyckaeTca He npeanpuHMMaTh
HUKaKMX AeNCTBUIA U NpodorkaTb HabnogeHWe 3a CocTostHUEM 060pyAoBaHUA, NPOBOAA U3MEPEHUA Yepes
YCTaHOBIEHHbIE NHTEPBasbl BpEMEHMU.

6.6.2 B 3aBMCUMOCTU OT CTENEHN JOBEPUS K pesynbTaTaMm AnarHoCTUPOBaHUA UNN NPOrHO3UPOBaHNA
TEXHUYECKOTO COCTOSIHUSA MK 0BHapyXeHUN HeMCMPaBHOCTN MPUHUMAIOT peLleHUa No TeXHUYeckomy obcny-
XuBaHuo 06opyAOBaHUs, B YacCTHOCTW, O MPOBEAEHUM PEeMOHTHbIX paBoT. Mpu AOCTUXKEHUU YPOBHSA
npeaynpexaeHusi, CBUAETENbCTBYIOWEM O HanMYuM Cepbe3HOW HEeWUCrnpaBHOCTW, MOXeT ObiTb NPUHATO
peleHne O HelaMeanUTENbHOM MNpekpalleHun paboTbl obopyaoBaHWa. [pyrue BO3MOXHbIE BapuaHTbl
OEeNCTBUI — YMEeHbLUUTb Harpysky, CKOPOCTb WKW MPoU3BOAUTENbHOCTb (KO3MMULMEHT MUCNOMb30BaHWUA)
obopyaoBaHus.

6.6.3 Mo 3aBepLUeHNN TeXHUYECKOro 0BCYXUBaHNA PeKOMEHAYeTCs 3aperMcTpupoBaTth Bce BbIMNor-
HeHHble onepaLWn 1 Bce BHECEHHbIE B 060pyAOBaHWE U3MEHEHNS, BKIOYasi UHDOPMaLMIO O 3aMeHeHHbIX
geTansx, keanudukauum ucrnonHutenein paboT, COMyTCTBYIOWIMX HEMCMPaBHOCTSX, BbISIBMEHHbIX B Xode
pemoHTa. BegeHve nctopum akcnnyaraumm obopyaoBaHust MOXeT NOMOYb MNPy NocTaHoBKe AnarHo3sa (cocTas-
NeHUn nNpPorHosa) M, KpoMe TOro, MonesHo npu aHanuse 9gdheKTUBHOCTU pPaboT No TeXHU4YecKoMy
obcnyXxunsaHuto.

6.6.4 Mo 3aBeplIeHNM TeXHNYECKOro OBCMYXUBaHNA PEeKOMEHAYeTCs Takke NPoBecTM OCMOTp 3amMe-
HeHHbIX geTanemn, 4Tobbl ybeauTbCs B NPaBUIIbLHOCTU MOCTABIEHHOMO AWarHo3a, onpeaenuTb NPUYUHY noTepu
cny>keGHbIX XapaKkTepucTuk 1 pazpaboTaTb KOMNeHCUPYoLLUME MEePONPUATUS.

6.6.5 MoBTopsOLMECH HEUCNPaBHOCTU cHMXaT o6LLy0 HageXHOCTb 0BopyaoBaHUA M NOBbLILWAOT
3KCMMyaTauMoHHbIe 3aTpaThl. [10aTOMy Nocne BLISIBNEHNUS PUYMH 3TUX HeMcnpasHocTel crieayeT nepecMoT-
peTb NPOrpammy TEXHUHECKOro 06CnyXMBaHNA 1 ONTUMKU3UPOBATL ee, YTOBbl yMeHbLNTL Yilep6, Bbi3biBa-
eMblil HEeUCNPaBHOCTSIMU AaHHoro Buaa. MNpu 3ToM BO3MOXHO NpuMeHeHue Gonee coBepLUEHHBIX METOAOB
KOHTPOMNS COCTOSIHWSA, KOPPEKTUPOBKa 3adad TexHudeckoro obcnyxusaHus, obcyxaeHune MosiBUBLLIMXCS
npo6nem ¢ M3rotToBnTENeM 060pyAOBaHNSA U BHECEHUE U3MEHEHWI B €r0 KOHCTPYKLIMIO.
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7 lNpaBuna o)opMneHns pe3yrnbTaToB MOHUTOPUHra

7.1 B npoToKone MOHUTOPUWHIa yKasbiBatoT:

- CCbIJIK/ Ha HaCTOSLLMIA CTaHaapT;

- Tun obopyaoBaHus;

- cpefcTBa U3MepeHnii;

- anropuTtmbl 06paboTkn pesynbTaToB U3SMEPEHNI;

- nporpamMmmHoe obecneyeHmne pacHeTHbIX anropuTMOB;

- pesynbTaTbl MOHATOPUHrA.

7.2 Ecnu pesynbTaThl pacHeTHO-3KCMepPUMEHTaNbHOrO MeToda MOHUTOPUHIA COCTOSIHWUS TennoMmexa-
H1Yeckoro 06opyaoBaHUs ABMSAOTCS YacTbio Hay4YHO-MCCnegoBaTeNnbCknx paboT, To nx cnegyeTt opopMnsaThL
B coOoTBeTCTBUM ¢ TpeboBaHusamu FTOCT 7.32.

11
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Mpunoxexne A
(obasaTrenbHoe)

Knaccudukaumsa cucteM MOHUTOpPUHra

A1 O6wme nonoxeHns

YcraHaenueaeTcs knaccumkaums cMCTem MOHUTOPMHIA No 13 dhakTopam, KaXgoMy U3 KOTOPbIX COOTBETCTBYeT

3HaveHue nokazatens Ri,i=1,2,...,13.

A.2 Knaccudvkaumns no konnyectBy u BUAY MeTOoA0B KOHTponsa coctoaHus (R1)

YcTaHaBnuBaloTCs cneayiowme rpynnbl CUCTEM:

- KOMINEKCHble cnctemsl (R1 = 1);

- cneuymanusmpoBaHHble cuctembl (R1 = 2).

KomMnnekcHble ccTeMbl UCMonb3yoT Habop pa3nuyHbIX MeTOA0B KOHTPOSIA.
CneunannsnpoBaHHble CUCTEMbI CTMONb3YIOT OAUH METOA KOHTPONS.

A.3 Knaccudmkaumsa no tuny akecneptHow cnctemsi (R2)

YcTaHaBnuBaloTCs cneayowme rpynnsl CUCTEM:

- CcMCTeMbl NoA4EePXKKM NPUHATUA pewenuii (R2 = 1);

- AnarHoctuyeckne (R2 = 2);

- CUCTeMbl MHAMKaLnm cocTosiHus (R2 = 3).

CurcTeMbl MHOMKALMKM COCTOSAHUSA OCYLLECTBAIOT TOMNbKO onpedeneHne Buaa TEXHUYECKOro CoCTosHUA obbekTa

(Hanpumep, ucnpaeeH/He ncnpaseH) 6e3 ykazaHui Ha NPUHMHY HENCTIPABHOCTHU.

AOwarHocTnyeckue cuctemol Hapsgy € onpeaeneHnemMm TexXHUYeCKOro COCToAHUA AOMKHbI yKasbiBaTb O4HY nnn

HECKOINbKO NPUYMH HEUCNPAaBHOIo COCTOAHUA o6bekTa.

CucTeMbl NOAAEPKKM NMPUHATUSA PeLLUEHWI BKITOYaIoT B cebsi CBOWCTBA ANArHOCTUHECKUX CUCTEM W AOMKHLI BbiAa-

BaTb NpeanucaHnsa nepcoHany ansa npegortespalleHns onacHoro COCTosiHUSA obbekTa u npueeaeHnsa ero B HopmanbHoe
COCTOsAHME.

A.4 Knaccudmkauma no o6bemMy BbiABRNAeMbIX HencnpaBHocTen (R3)

YcTaHaBnuBaoTCs cneayoLwwme rpynnbl cCUcTeMm:

- wmpokoro knacca (R3 = 1);

- yskoro knacca (R3 = 2).

CurcTeMbl LULMPOKOTO Knacca AOMKHbI BbISBNATE HEMCNPABHOCTU PasfnnyHbIX y3MoB arperara, a Takke Hemcnpas-

HOCTW B ero paboTe Nno TEXHONOrMYEeCKOM CXeme arperaTa.

Cuctembl Y3KOro Krnacca BbIABNAKT HEUCNPAaBHOCTM TONBbKO OQHOrO y3rna arperara, HanpuMmep nogLwunrnduka.

A.5 Knaccudmkaumsa no BepoATHOCTU OWMOGKM CTaTMYECKOro pacrno3HaBaHMsi COCTOsIHMA obopyaosa-

HuA (R4)

YcTaHaBnmBaTCs credyowme rpynnbl CUCTEM:

- Marol BeposaTHOCTM owmnbku (R4 = 1);

- cpepaHen BeposaTHOCTY owmnbku (R4 = 2);

- GonbLol BepoATHOCTM owmnbku (R4 = 3).

CucTeMbl Manoi BeposiTHOCTU OLLUMBKKM AOMKHbI 06ecneyrBaTh BEPOATHOCT OLWIMGKN MeHee 5 %.
CucTeMbl cpegHel BEpPOATHOCTM OWNBKM AOMXKHbI 06ecneunBaTth BeposiTHOCTL owmnbku He 6onee 30 %.
CucTteMbl 60onbLUION BEPOATHOCTU OLWMBKM AOMYCKaloT BeposiTHOCTE ownbkm 6onee 30 %.

A.6 Knaccudmkaumnsa no BepOATHOCTH OWIMBKN AMHAMMYECKOro pacno3HaBaHWs COCTOAHMA obopyaoBa-

HuA (R5)

12

YcTaHaBnNuBaoTCA creayoLwwme rpynnbl CUCTEM:

- Marnoi BeposTHoCTM owmnbku (R5 = 1);

- cpepaHen BepoaTHoCTY owmbku (R5 = 2);

- BonbLwoW BepoaTHOCTM owmnbku (R5 = 3).

CurcTeMbl Manoi BeposiTHOCTU OLLMBKM AOMKHbI o6ecrnevmBaTh BEPOATHOCTb OWMOKN MeHee 5 %.
CucTeMbl cpegHel BeposTHOCTM OWNBKM AOMXKHbI 06ecnevmnBaTth BeposTHOCTL omnbkm He 6onee 30 %.
CucTeMbl 6OnbLION BEPOATHOCTU OLWMBKM AOMYCKatoT BeposiTHOCTE owmnbkn 6onee 30 %.
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A.7 Knaccndwmkauma no pncky nponycka BHe3anHoro otkasa (R6)

YcTaHaBnueaioTcs creayiowme rpynmbl CUCTEM:

- HUW3KOro pucka nponycka (R6 = 1);

- cpepHero pucka nponycka (R6 = 2);

- BbICOKOro pucka nponycka (R6 = 3).

CucTeMbl HU3KOMO pUCKa Nponycka AomkHb obecneunBaTh PUCK NPOIycka BHE3AMNHOTo 0TKa3a MeHee 5 %.
CucTeMbl cpegHero pucka nporycka gonkHol obecnevumBaTtb pyck Nponycka BHe3anHoro otkasa He 6onee 30 %.
CucTeMbl BbICOKOTO pMCKa NpornycKa AonyckaloT pUCK Nponycka BHe3anHoro oTkasa 6onee 30 %.

A.8 Knaccndwmkaumsa no uncny namepunternbHbIX KaHanoB cuctemsl (R7)

YcTaHaBnuBaloTCs crieayiolme rpynmbl CUCTEM:
- MHorokaHarnbHble (R7 = 1);
- opHokaHanbHble (R7 = 2).

A.9 Knaccndwmkauma no cnocoby onpoca aatuvkos (R8)

YcTaHaBnmBaloTCs criegylowme rpynnbsl CUCTEM:

- yHuBepcanbHble (napannenbHo-nocnegosarensHeie) (R8 = 1);

- napanneneHble (R8 = 2);

- nocneposareneHble (R8 = 3).

MocnegoBaTenbHble CUCTEMBI OCYLLECTBISAIOT NooYepegHoe U3MepeHue curHanoB u ux obpabotky. Mocneagosa-
TeNbHble U3MEPEHUsI MOTYT NPOBOANTLCS KaK aBTOMaTUYECKM, TaK U YeNOBEKOM-0MepaTopoM (MEPEHOCHbLIE CUCTEMDI).

MapannenbHble CUCTEMbI OCYLLLECTBNAIOT OHOBPEMEHHOE U3MEePEeHNE CUTHANOB U MX NocneayioLyio o6paboTky.

YHuBepcaneHble (napannenbHo-nocnefoBaTeribHbIe) CUCTEMBI UMEIOT CMELLaHHYI0 CTPYKTYpY: yCTaHaBNUBaloT
rpynnbl KAHANOB, BHYTPW KX A0V FPyNMbl CUTHAMN bl U3MEPSIIOTCA NOCNeAoBaTENbHO, a 3aTeM OCYLLeCTBNsIETCA napannerns-
Hasn 06paboTka BbIXOAHBIX CUTHAMOB rpynn n/mnu HaobopoT.

A10 Knaccudwmkaumsa no apxutektype (R9)

YcTaHaBnmBalTCs creaytoLmne rpynrbl CUCTEM:

- pacnpegeneHHsie (R9 = 1);

- cocpepoToudeHHble (RO = 2).

Bca annapatypa cocpefoTOYeHHON CUCTEMBI (3a UCKNIOYEHWEM JAaTYMKOB) pa3MeLLaeTcs B OOHOM MecTe, Kak
npasBuIo, Ha yaaneHuun oT 06beKTa MOHUTOPWHra.

AnnapaTypa pacnpeaeneHHOn CUCTEMbl MOXET pa3meLLaThCsl HENMOCPEACTBEHHO HA OHBEKTE MOHUTOPUHTA.

A11 Knaccudmkaums no Tuny aHanusaTtopa curHanos (R10)

YcTaHaBnNMBaKOTCS CriedyroLme rpynnbl CUCTEM:

- BekTopHble (R10 = 1);

- ckansipHble (R10 = 2).

BekTopHble cuCTEMbI B pesynbTaTe 06paboTku nHdopmauum Hapsily ¢ OAHOUUCHIOBLIMU 3HAYEHUSIMU [OIDKHbI
BblaBaTb OAHOMEPHbIE U MHOTOMEpPHbIE MaCCHBbI AaHHbIX, NPOU3BOAUTL CMEKTPANbHYI0, KOPPENSLMOHHYIO U APYIyio
matemaTudeckyro obpaboTky.

B ckansipHbIX cCUCTeMax pe3ynbTaToM paboTsl aHanu3aTopa CUrHaNoB SIBMSIOTCS OAHOYUCNOBLIE 3HAa4eHUs (0bLwero
YypOBHs1 BUBpaLun, TeMnepartypsl U T. 4.).

A12 Knaccudmkaumsa no Tuny nHankatopa cocrtosiuus (R11)

YcTaHaBnuBaloTCsA cneaytowme rpynnbl CUCTEM:

- komnnekcHele (R11 =1);

- MHoroypoeHeBble (R11 = 2);

- npoctele (R11 = 3).

MpocTble MHANKaTOPb! COCTOAHNS UMEIOT TONbKO PYHKLIMIO 0TOBPaXKeHUsi COCTOAHUSI OB beKTa.

MHOroypoBHEBbIe MHAWKATOPLI COCTOSHUS HAPsiAY C OTOGpaXeHMEeM COCTOSIHUA 06 bEKTa AOMKHEI UMETb (OYHKLMK
OTOGPaXEHUsI COCTOSHUI M NAPaMETPOB ero Pas3riNyHbIX COCTaBHbIX YacTen.

KoMnnekcHble HAWKATOPLI COCTOSHUS BKIIOYaloT B ce6s DYHKLMM MHOTOYPOBHEBLIX MHOUKATOPOB U AOIKHbI
oToGpaxaTthb AaTbl NyCka/0CTaHOBa CUCTEM W arperaToB, UX HApaboTKM Ha pa3Hble BMAbI OTKA3a, NPOrHO3 OCTaTO4YHOIO
pecypca, a Talke BbIBOAUTL MHGOPMAUMIO NO CREAYIOLLMM KaHarnaMm: 3ByKOBOMY, NeYaTy MPOTOKONMOB, NepeAayv AaHHbIX
no cetu (ny6nukauma Ha Web-cepeepe).

A3 Knaccndmkauma no Hannumio M ypoBHI0 AnarHocTnyeckon cetn (R12)

YcraHaBnuvealTCca cnegayiowme rpynnesl CUCTEM:

- aBTomartudeckasi gnarHoctuyeckas cetb (R12 = 1);

- pyYHasi guarHocTu4eckasi ceTb, UHTErPUPOBaHHAs! C NEPEHOCHBIMU cUCTEMaMy MOHUTOpuHra (R12 = 2);
- pydHas guarHoctudeckas cetb (R12 = 3);

13



rOCT P 57154—2016

- AuarHocTnyeckas ceTb oTcyTCTBYeT (R12 = 4).

Py4Has gmarHoctuyeckas cetb obecneunBaeT 4OCTYN K AaHHLIM CTaLMOHAPHBIX CUCTEM MOHUTOPUHIa U AMarHoc-
TVKM C KOMMbIOTEPOB yAarneHHbIX NONb3oBartenei nyTeM py4HbiX onepaumi No MaHUNynsuum ¢ agpecamm, JYepes nonck
HY>KHbIX YanIoB, Yepes pexXrMbl UX MPOCMOTPA U perncTpanmu.

PydHas gnarHoctuyeckasi CeTb, MHTErpUPOBaHHAs C NEPEHOCHbBIMU (NePCOHAMBHBIMU) CUCTEMaMK JoIKHa obec-
neynBaTb NOCPEACTBOM PY4YHbIX OMEpauuin AOCTYN yAaneHHbIX NoNb3oBaTenen K AaHHbIM KaK CTauuoOHapPHbIX CUCTEM
MOHWTOPWHIa, Tak M NEPEHOCHbBIX CPeACTB ANarHOCTMPOBaHWS.

ABTOMaTMYECKas AUarHoCTUYeCKasi CeTb AOMKHA NpU ogHoKpaTHOM obpalleHun K ceTn obecneumBaTb aBToMaTu-
Yeckoe NpeacTaBrneHme Ha KOMNbIoTepax yaaneHHbIX NoNb3oBaTenen NoNHOW MHOpMaL MU 0 COCTOSIHUM 060pyA0BaHus,
Nony4YeHHON Kak aBTOMaTUYECKMMMU CTaLUMOHAPHBIMU CUCTEMAMMW MOHUTOPUHIE, TaK U NEPEHOCHBIMU (NepCoHanbHbIMU)
ycTponcTtBamu. [py 3ToM npeacTaBneHne nHdopmaumm Ha gucnnee Nob3oBaTens QOMKHO COBNaaaTh CnpeacTaBneHu-
eM WHdopMauMM Ha AUCniesix CTauMOHApHbIX WM MEepPeHOCHbIX YCTPOWCTB. lepedada wHopmaumm NpousBoauTCs
NocpeaCTBOM BblOEMNEHHbIX Y KOMMYTUPYEMbIX TENEOHHbIX KaHaMNoB, NPOBOAHbLIX M onTu4ecknx nuuuin Ethernet, paguo-
KaHanos.

A14 Knaccudmkaumsa no tuny ynpasneHus (R13)

YcTaHaBnMBaloTCs CriedyroLme rpynibl CUCTEM:

- aBTomatudeckue (R13 = 1);

- aBTOMaTuampoBaHHble (R13 = 2);

- pyuHble (R13 = 3).

PyuHble cncTeMbl BbIMOMHSIOT GONbLUWHCTBO (PYHKLMI MOHUTOPWHIA NOA, YNpaBneHMeM YenoBeka-oneparopa.

ABTOMAaTN3NPOBaHHbIE CUCTEMbI JOMKHbI BbINOMHATE OCHOBHbIE (DYHKLMW MOHUTOPUHIE aBTOMaTUYECKM, a8 BCNOMO-
raTesibHble — NOA yNpaBreHueM YeroBeka-oneparopa.

ABTOMaTNYECKME CUCTEMbI MOHUTOPUHIA AONKHbI BBIMOMHATE BCE (PYHKLMM MOHUTOPUHIa aBToMaTudeckun. Yeno-
BEK B aBTOMaTUYECKUX CUCTEMAX MOXET UCMONb30BATHCS KaK 3BEHO YNpaBneHusi AJ1s BbiAaqn ynpasnsiowmx B03aencTemum
Ha 06beKT.

A15 OnpepeneHwe knacca cMCTeMbl MOHUTOPUHIa

Knacc cnctembl MOHUTOpUHIa K onpegensiioT no hopmyne

13
K =int (1 +logse | [ Ri), (A1)
i=1

roe int o3HavaeT uenyto YacTb Yncna.
Ins cuctem nepeoro knacca K = 1, ansieroporo — K = 2, ansi tpetbero — K =3 uT. 4.
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Mpunoxenne b
(pekomenayemoe)

Undopmauus, peructpupyemas B npouecce MOHUTOPUHTa

B.1 CBeneHna 06 obopyaosaHun

Ons kaxaon eauHnubl 060pyaoBaHUA, BKNIOYEHHOW B NPOrpamMmmy MOHUTOPUHIA, HEOGXOAMMO PErMCTPUPOBaTD, KakK
MUHUMYM, CeAYIoLLYI0 MHAOPMAaLMIO:

naeHTudnkaTop o6opyaoBaHus (koa knaccucdumkaumm o6opyaoBaHnsa NN CEPUAHBLIA HOMEP);
Bug o6opyaosaHus (cocyd, Tpyba, apmatypa, TennoobmeHHVK, ABUraTtens, reHepaTop, TypouHa, komnpeccop,

HaCOC, BEHTUNATOP U T. ,CI.);

HOMUWHaNbLHOE AaBNEHe;

HOMWHaNLHYIO Temnepartypy;

HOMUHATbHYIO YacTOTy BpaleHust (8 MuH~" unu u);
HOMUWHAaNbHYI0 MOLWHOCTHL (B KBT);

KOHDUrypaumio npuBoaa (NpsiMon, peMeHHON, OT Bana);
BUA ONOpbI (KeCTKas Unv nogaTnmeasn);

TUN BanonpoBoAa (eCTKUIA UK rmbkmn).

>KenaTtenbHo ykasblBaTh TaKkke cregylowme ceegeHmns 06 obopyaoeanmm:

MCTOYHUK 3HEPTUW: MEXaHWYeckKasi, AaNeKTpuyeckas, NnapoBas, ra3oBasl, U3enbHasi, ’MgpaBnuyeckan uT. a.;
nepegaBaemoe ABWXEHUE: BeayLlee unu Beaomoe;

OCHOBHbIE 3NeMeHTb! (MOAWNNHUKKY, YNIMOTHUTENN, 3ybuaTble nepegaym, KpbinbyaTku U T. 4.);

Ha3Ha4eHue ncnonb3yembiX xXugkocren (paboqas cpega, cMaska, oxnagurenb, IMaponpuBoaAunT. A4.).

B.2 UamepeHuna

CneayeT pervcTpupoBarhb crieflytouyto nigopmaumio:

nT. 4a.);

AaTy v BpeMs NpoBeaeHus namepeHuin (otbopa npo6);

BUO U3MEPUTENBHON CUCTEMBI;

pacnonoXxeHue ToYek MaMepeHui (B onncatensHon bopme nnu B Buge koaa);

eaVHULLI BENWYMH (rpagyc, HbIOTOH, Nackanbu T. A4.);

n3MepsieMbI NapameTp (NMMKOBOE 3HaYeHWe, pasmax, cpeaHeKBagpaTuiHoe 3HaveHne, aons B o6beme npobbl

namepsiemyto BenuumHy (06bem, oGwuin ypoBeHb, amnnNuTyaa, rpagyc, 4actoTa, cuna, gaenexune, gedopmaums,

CKOPOCTb, YCKOPEHUE, BEC, CNEKTP, BbIGOPOUHbBIE 3HAYEHNAN T. 4.).
[lononHuTensHO MOryT GbITh YKa3aHbl Criegytowme cBeaeHust:

TVN gaTtyuka (BUXPETOKOBbLIN, aKyCTUHYECKWUW, YNbTPa3ByKOBOM, TEPMONApa, TEH3OMETPUUECKUIA, BENOCUMETP,

aKkcenepomeTpuT. 4.);

METOZ KpenneHvs gaTuuka (Ha Ly, HA MarHuT, Ha LWNUIbKY, HA KNEM M T. A4.);
cnoco6bl NpeobpasoBaHus (PUNbTPbI, YUCIO NMHUIA B CNEKTPE, YMCIIO YCPeaHEHWUN, YMCNO BbIGOPOK, NPUMEHSIe-

Mbl€ OKOHHbIE (hYHKLMK);

4acTOTa CYUTLIBAHUS BO BpeMSs uamepenui (8 muH—1 unmn Mu);
MOLLHOCTb BO BpEMs usMepeHui (B kBT);
meTon oTOopa AaHHbIX (B onepaTMBHOM pexume paboTsl N aBTOHOMHO);
Apyrue BaxHble paboune xapakTepucTukm (bnioeHc, hnakcuT. 4.);
TpeboBaHWA K NOBepKe CpeAcTB M3MepeHu (Bua, AaThl NPeablayLuen v crieqylowen noBepok).

B.3 Opyras nHdopmauma

Kpome BbilleyKasaHHbIX CBEASHUIA, B UCTOPUKM 3KCMnyaTaummu obopyaoBaHus MOXET GblTb 3apermctpuposaHa
nobas gononHuTeNbHaA HopmaLms Kak 06 o6opyaoBaHUU, TaK U O NPOBEAEHHBIX U3MEPEHUSIX.

15
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MpunoxeHne B
(cnpaBo4Hoe)

CylecTBYOLIUE CUCTEMbI paHHEro AUarHocTMpPoBaHusl, NpumMeHsowmnecs Ha A9C

B.1 OnaPY tuna BBOP npumenstoT nokaneHble CBLUI. TpebyeTcs yBennyeHne Habnwogaemoct o6bekTa 3a cyeT
HapalwuBaHus! LUTaTHBIX U3MEPEHMI HOBbIMM, BbICOKOYYBCTBUTENBHBIMU K MarnbiM aHOManusiMm uamepuTenbHbIMU KaHana-
mu. Kpome Toro Heobxoanma paspaboTka MeTo40B BblgeNeHnsi AMarHOCTUYECKON MHAPOPMaLUWM U3 LUTATHbIX U HELTaTHbIX
curHanoB. bonbwmrHeTBO cywectBytowmx CBLIK cnocobHbl Nuwe cneaunTb 3a N3MEHEHUSMU HEKOTOPBIX CREKTPanbHbIX
AVNarHoCTNYeCKUX NPU3HAKOB B 3KCMIyaTaluNOHHbLIX YCNOBUSIX, HO HEe aBTOMaTWUYeCK/ ycTaHaBnuBath gnarHossl. FnaeHas
3apava CBLUJ — onpeaeneHne BUGpPOCOCTOSIHUS 06G0pyA0OBaHMS NO MEAIEHHO N3MEHSIIOLLMMCS KaK 32 MEXPEeMOHTHbIN
nepuoa, Tak v 3a Bpemsi xn3Hu PY napameTpam (No TpeHaam, KoTopble M3MepsIoTCs ¢ 4OCTaTOYHO 6ONbWUM BPeMEHHbIM
warom). OcHoBHOe 06opydoBaHWe AMarHoCTMpOoBaTh Nerye BCneacTBre TOro, YT AaTUnKM BUDpaumum MoryT 6biTb CMOHTH-
poBaHbl HenocpeacTBeHHO Ha Hem. CBLUK PY GasnpyloTcs Ha KOCBEHHbIX UBMEPEHUSIX U, B YaCTHOCTU, Ha U3MEpPEeHUsIX
ONYKTYUpYOLWMX KOMMOHEHTOB CUrHAMOB WTaTHbIX AeTekTopoB. Tak, 6onbwmHcTBo CBLUK ncnonb3ytotT coBOKYNnHOCTL
AaTYMKOB NepemeLLeHuii, yCTaHOBMEHHbIX Ha KOpryce peakTtopa, 4aT4MKoB Nyrnbcauui AaBneHns TeNNOHOCUTENA U aat-
YMKOB BHE- U BHYTPU3OHHOIO HEWTPOHHOro noToka. Hegoctatkom CBLUJ o6opyaoBaHus siBNsieTCA OTCYTCTBME METOAO0B
BblAEeNeHNsA AMarHoCTUHECKoM MHOPMaLWKM U3 WTaTHbIX M HeLTaTHbIX CUTHAIOB, YTO HE MO3BOMSIOT AaBaTh TEKYLYIO
OLEHKY TEXHWYECKOro COCTOsIHMA 06 BbeKTa KOHTPOINS B YacTh LenoCcTHOCTU MeTanna.

B.2 Cucrtema ana onpeaeneHus Te4m TennoHocuTens u3 Tpybonposoaa

CucTtema BKntovaeT B cebsi NCTOYHWK NMMTaHusi, yCTPOWUCTBO Anst 06paboTkm AaHHbIX M coeauHEHHbIe Mexay cobomn
KOHTPOIbHO-M3MEepUTENbHbIE KaHambl, KaxAbli U3 KOTOPbIX COAEPXKUT AAaTUMK, COEANHEHHBIN C YCUNUTENEM, M YCTPONCTBO
Ansinepegaym gaHHbiX. B kavecTBe ycTporicTea Anst 06paboTkm AaHHBIX UCMONb3YIOT MUKPOKOHTPONNep, KOTOpbIv BBeaeH
B KaX[blli KOHTPOIbHO-U3MEpPUTENBHBIN KaHan 1 COeIMHEH C BbIXOAOM ycunutens. YCTPOWCTBO Ans nepegavdn AaHHbIX
COAEPXUT YNOMSAHYTBIN MUKPOKOHTPONNEP U NOAKIIOHEHHBIN K ero Beixogy TpaHcuBep. CoeanHeHne KOHTPONbHO-N3MeEPU-
TenbHbIX KAHANOB BbINOMHEHO B BUAE PaANOCBA3N, 8 UCTOYHUK NUTaHUS! BbIMOITHEH NOKaIbHLIM AN KaXXQoro KOHTponb-
HO-M3MEpUTENBLHOIO KaHana W npegcrtaensieT cobon TepmoaneKkTpuyeckuii npeobpasoBatenb, YCTAHOBNEHHLIWM Ha
KOHTponupyemom TpyGonpoeoge [1]. HegocTaTkom cuCTEMbI SBNSIETCA HU3KAA HAAEKHOCTb TEKYLLEN OLEHKU TEXHUYEC-
KOro COCTOSIHUSI OBbeKTa KOHTPONS, B 4acTW, LeNOCTHOCTU MeTarnna, NOCKONbKY KOHTPOIbHO-U3MepUTENbHbIE KaHarbl
BbINOMHEHb! B BUAE paanoKkaHanos, YTo NPy U3MEPEHNIN aKyCTUKO-LIYMOBbIX XapaKTEPUCTUK MOXET NPUBOAUTD K CYLLECT-
BEeHHbIM UCKaXXEHUSIM M3MePSIEMbIX MapamMeTpoB BCreACTBME HANOXeHUA akyCTUUECKUX LLYMOB, KPOME TOrO, Noryyaemast
MHOpMaUMA KOHCTaTUPYeT NOCINeACTBUSI TOMbKO CKBO3HOMO MOBPEXAEHUSI U HE AaeT MHOPMaLUKU O 3apOXAEHUUN U
pa3enTumM gedekra.

B.3 YcTponcTBO KOHTPONA COCTOSAAHWSA MaTepuaria B npouecce 3KCNyaTauum KOHCTPYKLMW, HAarpy>XeHHOMN
OaBreHneM Xuagkon u/mnu razoobpasHon cpelbl aTOMHbLIX PeakTOpOB, KOMINOHEHTOB apMaTypbl NepBUYHOIO
KoHTypa A3C

YCTPONCTBO COAEPXKNT 00pasLibl-CBMAETENN U COMPSHKEHHBIE C HUMM HAarpy’KatoLume yarbl C NPUBOAaMM OT AaBreHUs!
YNOMAHYTON cpeabl. Harpyxatowme yanbl BbINOMHEHbI B BUAE MYNbTUINIIMKATOPOB, HA BXOA bl KOTOPLIX NOAAHO AaBreHue
3TON Xe cpedbl, a K BbIXo4am MyNbTUMIMKATOPOB NogknioveHbl o6pasLbl-ceugetenu. Paspywerne obpasua-ceuaerens
MoxeT BbITe onpegeneHo, K NpuMepy, MHAYKTMBHBIM AaTumkoM nepemellennst. O6pasubl-cBugeTenu nepegaloT MHdop-
Mauuio, B COOTBETCTBUM C KOTOPOW NPON3BOANTCH UAEHTUDUKALUA MOAENU paspyLLeHUs MaTepuana skcniyaTmpyeMom
KOHCTPYKUMK. PaspyweHne obpasyoB TpeTbel rpynnbl SBMASETCA OCHOBaHMEM ANs NPUHATUSA peleHus 06 oCTaHOBKe
3KcnnyaTaumuy, T.K. paspylaowee HanpsxeHne K npegensHoMy pacyeTHOMy 3HadeHuio [2].HegocTaTtkom ycTponcTBa
SABMNSETCA TO, YTO MaTepman KOHCTPYKLMM MOXET He CrieZloBaTh NMPVHATON MOAENU paspyLleHus, U Toraa nocre aHanmaa
NnoBeAeHWs NepebIX ABYX rpynn obpasuoB-ceugeTenen nosiensieTcs HeobxoauMocTb B pa3paboTke MHOM Moaenu maTe-
pwana, npu 3TOM 3KCMnyaTaumsa yCTPOWCTBA HYXKOaeTcsl B NOCTOSIHHOM Hay4YHOM conpoBoxaeHun. Konudvectso obpas-
LIOB-CBMAETENnen MOXeT 4OCTUraTh HECKOIMBbKUX COTEH, YTO CYLLLECTBEHHO YCIOXHSAEST NPYMEHEHVEe YCTPONCTBA B paboTe u
HE NO3BONAIOT AaBaTb JOCTOBEPHYH TEKYLLYIO OLE&HKY TEXHUYECKOro COCTOSIHUS 06 beKTa KOHTPOIs B YacTu LLENOCTHOCTU
meTarnna.

B.4 Ynpasnsawiwan cuctema 6eaonacHoctn A3C ¢ BB3P, cogepxawan 6onbwoe KoNnm4yecTBO NAEHTUYHbIX
ob6pabaTbiBaloLMX (PM3NYECKM pa3aeneHHbIX KaHANoB ANA CYUTLIBAHUA NapaMeTpoB

Kaxgpein KaHan BKoYaeT yCTPONCTBO BBOAA BXOAHbLIX CUTHAINOoB, YCTPONCTBO CPaBHEHWS, YCTPONCTBO hopMmMpo-
BaHUA yNpaensoWmMxX CUrHanoB, yCTPOMCTBO Bbibopa GrOKMPOBOK, YCTPONCTBO YNpaBrieHUs UCTIONHUTENbHBIMU Mexa-
HU3MaMKn, WHOUBUAYyaNnbHble KaHanbl YNpaBneHWs WCMONMHWTENbHbIMWM MEXaHU3MaMu, KaHamnbl OMNTUYECKOW CBA3W,
MEXKaHanbHbIe NOrMYeckne nHTepdencHole CBsA3u. B kaxxaom kaHane npuHMMaT 1 NpeobpasyloT B LndpoByo hopmy
BXOAHblEe CUrHarbl, CPaBHUBAIOT LUMPPOBbIE 3HAYEHMS CHUTaHHLIX NapameTpoB C NPeABapuTeNlbHO YCTAHOBNEHHBIMU
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LMPOBLIMY 3HAYEHMSMU, (DOPMUPYIOT, FrEeHepVpYyIoT 1 NepeaatoT YNnpaensiowme CUrHanbl TEXHONMOrMYEeCKNX 3alnT u
GNOKMPOBOK B YCTPOWCTBO BbiGOpa BNOKMPOBOK. €HEPUPYIOT U NepedaroT CUrHamnbl yNpaBreHusi UCNONHUTENbHbIMM
MexaHW3mMamy Ha COOTBETCTBYIOLWEE YCTPONCTBO, B KOTOPOM FeHepUpYIoT CUrHamMbl akTUBaLUUKM UCNONMHUTENbHBIX Mexa-
HM3MOB. CurHanel nonyyatoT MHAWBMAYaNbHbIE KaHanb! yNpaBneHus UCNoNHUTENbHBIMU MexaHn3mammn [3]. Hegocrart-
KOM CUCTeMbl SIBIISIETCS TO, YTO OHa o6ecneynBaeT BbIMOMHEHWE (DYHKUMIA 3awmThl W ynpaBneHus (HopMarnbHOW
3Kcnnyartauuv) OQHOBPEMEHHO, YTO CHMXaeT HadexXHOCTb paboTel ADC, Tak Kak BbIXOZ4 U3 CTPOs OAHON NOACUCTEMbI
MOXeT MoBMneYb 3a coboN HanoXeHue OTKa3oB, CHU3WUTb YCTOMYMBOCTb CUCTEMbl B Lenom. Cuctema He no3sonser
BblAaBaTh TEKYLLYI0 OLeHKY TEXHUYECKOro COCTOsIHUS OO beKTa KOHTPOMS B 4acTu LeNoCTHOCTU MeTanna.

B.5 YcTpoWcTBO ANA onpenerneHns ocTaToOMHOro pecypca TOHKOCTEHHbIX o6onovek obopyaoBaHuA u3
KOHCTPYKLMOHHbBIX CTanen Ha NoTeHUManbLHO onacHbIX 06 beKTax, Bkntovas A3C

YCTPOWCTBO COAEPXUT TPAHCKHOPMAaTOPHLIA AaTYMK MarHUTHOrO COMPOTUBIIEHUsI heppoOMarHUTHoW 060onoYKy,
reHepaTop NepeMeHHOro ToKa M M3MepUTENbHLIN NPUMBOP, NPU 3TOM TpaHCHOPMaTOPHbIN AaTYUK YCTAHOBMEH C BO3MOX-
HOCTbIO BpaLL,eHWs BOKPYr CBOEM 0CU MpU PMKCMPOBAHHOM MECTE U3MEPEHWS U COAEPXKUT ABE aKCMarbHO PaCNoNOKEHHbIe
APYr OTHOCMTENbBHO ApYra KaTyLUKM MHAYKTUBHOCTW, UMEOLWME pasaenbHble CepaeyHUKM U pasgenieHHble MarHUTOMSITKON
TOHKOCTEHHOW MeperopoaKoN, kacalwencss BMeCcTe C CepaeqHUKamMn MOKPbITUS MOBEPXHOCTU WCCreayeMOoW TOHKO-
CTeHHOW 060noYKM.

OgHa M3 KaTyleK UHAYKTUMBHOCTU MOAKIIOYEHa Yepe3 KOMMYTUPYIoLLee YCTPOMCTBO NGO K aBTOMaTUYEeCKOMY
paBHOBECHOMY MOCTY MepeMeHHOro ToKa Ansl M3MEPEeHWs nokasartenel anNeKTpoOMarHUTHOrO Moms, XapakTepuayowmx
OCTaTO4HYI0 TONLWWHY 06BbeKTa uccrneoBaHvsi, TGO K MUNMaMnepMeTpy AN M3MepeHUsi okasartenei aNeKTpoMarHuT-
HOIO NOJA, XapaKTepn3yOLWMX yOAPHYH0 BA3KOCTL 06 bEKTa KOHTPOISA, 8 BTOpas — COOTBETCTBEHHO NMGO OTKIo4eHa, nnbo
NogKnioYeHa K reHepaTopy nepeMmeHHoro Toka [4].

B.6 Cucrema CAKOP-M mHoronapameTpn4yeckoro HenpepbiBHOrO MOHWTOPMWHIra 3KcnnyaTalvOoHHON
noBpexpaemocTy o6opyaoBaHusi ADC

CucTema cogepXuT BbICOKOTEMINEPATYPHbIE 4aTHUKN KOHTPOIIA NapaMeTpoB LeNoCTHOCTU MeTanna, gedopmMaumm,
TemnepaTypbl, YCKOPeHWs, MEPEMELLEHNS N PacYeTHbIN Moaynb. HegocTaTkoM cucTemb! SIBIAETCH OrPaHUYeHHOCTb
UCMONb30BaHWs: MPOTrHO3 MOBPEXAAaeMOCTU M OCTATOMHOIO pecypca 06opydoBaHWUA TOMbKO Haubonee HarpyXeHHbIX
NOKanbHbIX 30H, OrPAHUYEHHOE YNCIIO U3MEPSIEMbIX NAapaMeTPOB, OTCYTCTBUE BO3MOXHOCTU TEKYLLEH OLEeHKN TEXHUYEC-
KOro COCTOSIHUA 06beKTa KOHTPONSA B YaCTU LENOCTHOCTM MEeTanna v onpeaeneHne npuHnHHO-CreaCTBEHHbIX CBA3EH,
NPUBOASALLMX K AeheKTO06pa3oBaHuio.
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