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COCTOSIHHUE U NEPCIIEKTUBBI PA3BBUTHS MOHUTOPHUHI' A
TEXHUYECKOI'O COCTOSIHUA B PEAJIbBHOM BPEMEHHA
OBOPYJIOBAHMS ITPOMBIIIJIEHHBIX NPEAIIPUATHNA

Be3onacHas JKCIUTyaTallis OMAacHbIX NPOU3BOACTBEHHBIX KOMILIEKCOB ONPEALITAETCA HA0I0AaeMOCThIO
TEXHHYECKOTO COCTOSHUS €ro 000py10BaHHA.

Huskas 00beKTHBHOCTh OLIEHKM TEXHHYECKOro COCTOSAHMUS U HEJLOCTATOYHAs HAOJF0JaeMOCTh CKPBITHIX
MPOLECCOB AErpajaliii TEXHHUECKOTO COCTOAHMA MPOM3BOACTBEHHbIX KOMILIEKCOB, MPOTEKAIOIIMX BCIC-
CTBME M3HOCA U HealeKBaTHBIX AEHCTBUIA TEXHOIOTHUECKOr0, 00CIYKUBAIOIIETO U PEMOHTHOTO MEPCOHANA,
ABJIAIOTCA (DYHIAMEHTANBHBLIMM MPHYMHAMA [POGIEM OJKCITyaTaudd O0OpYHOBaHHMS OMACHBIX MPOM3-
BOJCTB. DKCIUTyaTallMOHHBIE MOTEPH MOMKHO COKPATUTh 0 MUHUMYMa, IPOBOJA CBOEBPEMEHHOE U LieTIeHa-
[paBJIeHHOE TEXHHYECKOe 0OCITY)KMBAHUE HA OCHOBE PE3YJIbTATOB MOHHTOPHHIA TEXHUYECKOTO COCTOSHHA
060pYyI0BaHUA B peaJbHOM BPEMEHHM, UCIIONB3Ys B MOIHON Mepe 3al0XKeHHBIA B 000pYNOBaHHHU pecype,
MCKJTIOUHMB €r0 BHENAHOBYIO (aBapUiiHY0) OCTAHOBKY U HEOOOCHOBAHHBIH PEMOHT, 00ECMeUHB BHICOKHH
ypoBeHb 6e30MacHOCTH U KOd(PGULUHMEAT TeXHUUECKOH rOTOBHOCTH.

CymiecTBylolas HopMaTHBHas 6a3a B BHIE MEXKIyHapOIHbIX CTAHAAPTOB ONPEAENSET JMLIb 00lIMe
MOAXO/bl PEllIeHUs 3a1a4 MoHuTOpHHra [1, 2, 3, 4], kak nmyTeM u3MepeHus BuOpauuu 5, 6], Tak u myTem
M3MEPEHUs MapaMeTpoB pasJIMuHbIX rpoleccos [7, 8, 9].

COBMECTHOE HCTIONBb30BaHNE MHOr00OPa3HBIX METOJOB TEXHHYECKOM IHAarHOCTHKH U Hepa3pyIHaroUlero
KOHTPOJISL [UIs KOHTPOJISi TEXHHMYECKOTO COCTOSHUSA, C OJHON CTOPOHBI, SBJIACTCS BECbMa CIIOXKHON U aKTy-
aJIbHOM NpOoGIEMON MO NMpUYKMHE HEOOXOAUMOCTH Pa3pabOTKH KOMIJIEKca AHAarHOCTHYECKHX [apaMeTpos,
ONUMPAIONIMXCA HA pa3/UYHbIE NapaMeTpbl pasHOoOpasHbIX (u3MueckuX npoueccoB. C APyrod CTOpOHbI,
pa3JiuyYHbIE BUIBI 00BEKTOB TPEOYIOT CHELMATBHBIX PEIIEHHH MO BHIOOPY METO0B IMAarHOCTUKH U MCTIO/Ib-
3yeMbIX IHarHOCTUYECKUX [1apaMeTpOB.

PelieHye JaHHOM TNpPOGNEMBI MOKET OBITH [OJy4€HO Ha OCHOBE MPOBEAEHHS (PyHAAMEHTATbHBIX
Hay4YHO-HMCCIIEIOBATENILCKMX padoT, aJeKBAaTHOM anmpobaluy MpelaraeMbiX PELUeHHd W MPAKTUKH JKC-
niyatalund pa3paloTaHHbIX CHCTEM B PEAIbHBIX YCIOBHAX (yHKIMOHUPOBAHUA IEHCTBYIOUIMX MPOM3-
BOJCTB.

Muoronernuii onbit HITL] «J{nHamuka» 1o pa3padoTKe, BHEAPEHHIO U IKCIUTyaTaALMH CUCTEM MOHMUTO-
pUHIa arperaToB M KOMIUIEKCA arperaToB OMACHBIX NPOM3BOACTBEHHbIX 00bekTOB (OI10) B peansHOM Bpe-
MeHH Ge3 UX OCTAHOBKHM, pa3bOpKH M BbIBOIA U3 DKCIUTyaTallMy Ha NPEeAnpUsTUsx Poccuu u 3a ee npenena-
mu [17, 16, 18, 15], no3soaun pa3paboTaTh HE TOIBKO HAy4HO-METOMOJOTMUECKHE OCHOBbLI M MPHUHLIMITH-
QJIbHO HOBBIE TEXHMYECKHE PELICHUS U CPECTBA, 00ECTeYuBalOIMe€ MOHUTOPHHT COCTOSAHUS 000pya0Ba-
HHUS B pealbHOM BPEMEHH, HO W psll HOPMATHBHO-METOAMYECKHUX JOKYMEHTOB, ONPEAENAIOWNX Kiaccuhu-
KaLMIO U 00LIHE TEXHUYECKHE TPEeGOBAHUS K CUCTEMaM MOHHTOPHHTA, SKCIUTyaTallMOHHbIE HOPMBbI BUOpa-
LMK UIA pAia TUMOB MAIIMH ¥ MEXAHM3MOB, MPUHLHKIBI OPraHU3allii MOHUTOPUHra 000py10BaHKs ornac-
HbIX Npou3BoacTB [12, 13, 14, 19, 20, 21, 22, 23, 24].

BrIGop nmporpaMMHO-TEXHUUYECKUX CPENCTB W OPTaHM3aLMOHHO TEXHMYECKUX MEPONPHATHI Npu npu-
HATHH pelieHuii 00 NCMOJIb30BAHUU MOHUTOPUHIA COCTOSHUS TEXHOJIOMMYECKOr0 000PYy10BaHHUS IPOMBILL-
JICHHBIX MIPEANPUATHIA 10/DKEH 6a3MpoBaThCs Ha aleKBATHBIX KPHTEPHAX, KOTOPbIE UMEIOT HAyYHO W METO-
A1yeckl 000CHOBaHHYO 0a3y.

[Tpexne Bcero HeOOXOAMMO OMpPEETUTbCS TEPMUHONOTHEH, TAKTHKOW W CTpaTerueil Npu pelueHny 3a-
Ja4 obecrneyeHnust MOHUTOPUHIOM 000PyA0BAHHS. .

OnpeneiieHue MOHATUA MOHUMOPUHS MEXHUYECKO20 COCIMOsHISA BIIEPBbIE B HAYUHO-TEXHHUECKOH HTE-
paType BBeeHO B [16], B HOpMaTHBHBIX JJOKyMeHTax - B [21, 22]. [ToniHoe, He uMelolLee ABYCMbICTIEHHOI
UHTEPMpPETALMM, ONpeeieHHE [IACHT: MOHUMOPUHZ MEXHUYECKO2O COCIMOANUSL — ITO HAOMIOIEHHE 3a TeX-
HHYECKUM COCTOSIHMEM arperata WJIM KOMIUIEKCA arperatoB (KOHCTPYKLMH, MALUMHBI, y3/ia, MEXaHWU3Ma)
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JUTSL OTIpeeieHuts ¥ MpeAcka3aHis MOMEHTA MX MepexXojia B MpesiesibHOe COCTOsHMe. Pe3yibTaT MOHUTO-
PHHra NPeJCTaBMseT cOBOi COBOKYITHOCTb AMAarHO30B COCTABILTIONIMX €TO arperatoB, CyGbeKTOB arpera-
TOB, MOJY4aEMbIX Ha HEepa3pbIBHO MPHMBIKAIOLIMX APYT K APYTY MHTEpBAlaX BPEMEHH, B TeUEHHE KOTOPbIX
COCTOSTHHE KOMIUIEKCa MJIK arperara CyUIeCTBEHHO HE M3MEHAETCA.

JlaHHOE MOHATHE KOPEHHbIM 00Pa3oM OTJIMYAETCA OT MOHATHA MOHMTOPHMHIA MapaMeTpoB, KOTOPOE
noapasyMeBaeT HabJIl0IeHHe 3a KaKMMU-1IHG0 NapameTpamu (Bubpanveii, TeMrneparypoii 1 T.4.). Pesyibrar
MOHHTOPHHIa NapaMeTpPOB [IPEICTaBAET cOOOH COBOKYMHOCTh H3MEPEHHBIX 3HAYEHHI 1apamMeTpoB, Noy-
4aeMBIX HA HEPa3PhIBHO MPUMBIKAOLIUX APYT K APYTY HHTEPBAIAX BPEMEHH, B TEYEHUE KOTOPhIX 3HAYEHUS
MapamMeTpoB CYUIECTBEHHO He M3MeHsITCA. Takum 00pa3soM, NPUHLMMHATILHBIM OTIHYMEM MOHHTOPHMHIA
COCTOSHMS OT MOHHUTOPHUHIA [1apaMETPOB ABJAETCA HAIMYHME B MEPBOM HHTEPIPETATOPA W3MEPEHHBIX Na-
pamMeTpoB B TEPMHHBI TEXHHYECKOTO COCTOAHUS — SKCIEPTHOH CUCTEMBI TOAACPIKKH MPUHATHS PeIleHHs O
COCTOSIHUM 0ObEKTa U JaJbHEHIIEM YIPaBIeHHH.

BecbMa BaXHBIM ABISETCS ONPEIENEHUE IOHATHS CUCMEMbl MOHUMOPUHEA COCMOSHUA 060pY)08aHUA,
MOJ KOTOPBIM MOHMMAeTcst chcTeMa (MallKHa), MPOAYKTOM KOTOpPOIi SIBIAAETCS TeKyluas WHpopMalus
0 TEXHHYECKOM COCTOAHHH 00OPY/I0BaHUs U €r0 OMACHOCTH C HEOOXOAMMBIMH KOMMEHTAPUAMH (IIPOTHO3
OCTAaTOYHOro pecypca, NMpeANHCaHus Ha HEOTJOKHbIE NEHCTBUS MEpCOHaNa W T. [.) U 3aJaHHBIM PUCKOM
[13,21].

Cucrema kommiekcHoro monutopudra (CKM) nomkna obecnieunBars nojyyeHne WHGOpPMaLMK O CO-
CTOSHUH 000pynoBaHus (00beKTa MOHUTOPHHIA) B HEOOXOAUMOM KONHMYECTBE M KayeCTBE Ui obecreve-
HUA Habmodaemocmu ero TEXHU4YecKoro coctosanud. Ilo pesynbraram HabmoneHus CKM momkHbl 3a61a-
208pemMenHo BbIpadaThIBAThL ynpasisiouyue BO3NCHCTBUSA, KOTOpble 06ECTIEUMBAIOT HEOGXOMUMBIM 3amac
Yycmouyugocmu TEXHOJOMYECKOH CHUCTEMBI, Ka4eCTBO ee (YHKLMOHMPOBAHHUSA, CO3NAIOT HEOOXOIUMBLIT
3a1aC €€ MeXHOZEHHOU, SKON02UYECKOU U IKOHOMUYECKOU DE30NACHOCU.

B Cranpaprax [13, 21] BrepBble NpUBEAEHA KIACCH(DHKALMA CHCTEM H OIPeNeseHbl TpeGOBaHUS K CHC-
TeMaM, OCYILECTBIISIOIMX MOHUTOPUHT 000PYI0BaHKs PAa3IHYHBIX KATECOPUI ONACHOCTH:

- cucTeMbl | Kacca npeaHa3Ha4Y€Hbl JUIT MOHUTOPUHTA 000PYNOBaHHS |-if KaTEropuu, KOTopoe 3aHH-
MaeT KJII0UeBble MO3ULMU B TEXHOJOTHYECKOM NPOLIECCE U ONpENeNAeT 6e30MacHOCTh NPOU3BO/CTBA. BHe-
3aIHBI 0TKa3 9TOro 0GOpyA0BAHUA MOXKET NMPHUBECTH K TEXHOTEHHON aBapHy (B3pbIBY, MOXkapy) W/Hmu cy-
IECTBEHHOMY CHIKEHHIO TEXHHUKO-3KOHOMMUECKHX Moka3zaTeseil nmpoussoacTBa. CucteMsl | kiacca obec-
TNEYUBAIOT FKCILTyaTalUI0 000PyI0BaHHA BCEX KATETOPHIt IO (paKTHYECKOMY TEXHMUECKOMY COCTOSHHIO,

- CHCTeMBI 2 Kacca npejHa3HaueHbl JUIs MOHUTOPHHTa 060pyn0BaHus 2-if kKaTeropuu, KoTopoe obec-
[eYUBAET BTOPOCTEIICHHbIE MO3HLMH B TEXHOJIOTHYECKOM MPOLIECCE U BIIHMSET HAa 0€30MaCHOCThL MPOM3BOJI-
cTBa. BHe3anHblii 0Tka3 3TOi KaTreropuu o0OPYIOBAHUS MOXKET MPHBECTH K CHWKEHHIO 0€301acHOCTH M
TEXHHKO-3)KOHOMHMYECKUX MokKaszaTesiell npou3BoAcTBa. CHCTEMBI 2 Kilacca 0GeCreYMBAIOT SKCIUTyaTaLMIO
obopynoBaHust 2-i W 3-ii kaTeropuii 110 GakKTUIECKOMY TEXHUYECKOMY COCTOSHMUIO;

- CHCTeMBbI 3 Kj1acca NpeJHa3Hay€Hbl Ui MOHMTOPUMHra 06OpYNOBaHUs 3-if KaTeropuu, pelaroiero
BCIIOMOTaTeNbHble 3afa4u, W 00ecreYnBaroT IKCIIyaTaunio o60pyoBaHus 3-i KaTeropuu no QakTHue-
CKOMY TEXHHUUYECKOMY COCTOSIHHUIO;

- cucTeMbl 4-ro 1 6osiee HU3KMX KJIaCCOB HOCAT BCIIOMOTaTeNbHbII XapakTep.

B [13, 21] Takke BriepBble OrnpeleeHbl TPEOOBAHUA K CUCTEMAM MOHUTOPHMHIA C TOYKH 3peHHs pUcKa
NpOIyCKa BHE3AMHOrO OTKa3a, MOJ KOTOPbIM 0APa3yMeBAETCA COBOKYHOCTh PUCKOB MPOMYCKa CBOEBPE-
MEHHOT0 Pacrno3HaBaHHA OMACHOTO COCTOAHHSA 000PYNOBaHUsA, BBI3BAHHOTO TEM, YTO HEMCIPABHOE COCTOS-
HHe 060py10BaHMs CHCTEMa BOCIIPMHMMAET (IMarHOCTUPYET) KakK UCIPABHOE, NPOIMYCKa CBOEBPEMEHHOTO
pacrio3HaBaHus OMACHOTrO COCTOSIHUA 000PYAOBAHHA, BbI3BAHHBII TEM, YTO MEPHO] MOHUTOPHHIA (IMArHO-
CTHPOBAHUA) TIPEBBILLIAET HHTEPBA PA3BUTHS HEUCTIPABHOCTH OT MOMEHTA ee OGHAPYIKEHUS 110 Mpe/ebHO-
O COCTOSHHUS 00OpY/I0BaHUs, W BIMAHUSA UYENOBEYECKOrO (hakTopa, oOyCIOBIEHHOTO HECBOEBPEMEHHBIM
BBITIOJTHEHUEM TEPCOHANIOM MPEANUCAHNH CHCTEMBI MOHMTOPHUHIA 110 YCTPAHEHHUIO 00HAPY)KEHHOTO CHCTe-
MOMH 0MacHOro cocTostHust 060py10BaHuUs. B 3aBHCHMOCTH OT KaTeropiu omacHOCTH 060PY0BAHUS U pUCKa
NPOTyCKa OTKa3a BbIOUpaeTCs KJ1acC CHCTEMbI MOHMTOPHHTA.

Takum obpasom, obnanas HopmaTtHBHOHM [13, 21] n HayuHo-meroanyeckoit 6asoii [17, 16, 18, 15, 19]
MOXHO CHOPMYJIMPOBATH LIE/H, 33140 MOHUTOPHHTA W MTYTH UX PELICHHUA.

Llenbto ocHaueHusi 060pynOBaHUA CHCTEMOH KOMILUIEKCHOTO MOHMTOPHHIA SBISETCS obecreueHue
0OesomnacHoii pecypcocbeperarolneit dKCIIyataunn 060py10BaHUs MyTeM 3abJaroBpeMeHHON BhIPaGOTKH
YNPaBIISIOLIMX BO3IEHCTBUMH, KOTOPbIE J0JIKHBI 00€CIeUuTh HEOOXOAMMBIIL 3aMac yCTONYHBOCTH TEXHOJIO-
TMUYECKOH CHCTEMbI, Ka4ecTBO ee (PyHKLHOHHPOBAHMS, CO31aTh HEOOXOMMMBII 3arlac ee TEXHOTEHHOMH, YKO-
JIOTHYECKOM U DKOHOMUUeckoit 6ezonacHocTH [12].

CucTeMbl KOMIIIEKCHOTO MOHUMTOPHHTA, MPeJHa3HAaYCHHbIE U1 obecreueHus 6e30nacHoil pecypcocte-
peraioweit dkcrtyatalu 060pyI0BaHUA NPOMBILIEHHBIX MPEANPUATHI MyTeM MOJYYEHUS B peabHOM



BpEMEHH OTEPaTUBHOM HH(pOpPMaLHHK O MPOLIIOM, TEKYLIeM M NPOTHO3UPYEMOM TEXHHYECKOM COCTOSHUU
o6opynosanust OITO, 0KHEI peliaTh CIEMYIOLIME 3a1auu [13, 14, 21, 20]:

v/ KOHTPOJIb M OLEHKA TEXHUYECKOTO COCTOSHHsS 000pYHOBAHHA MPU MPUEMOYHBIX MCIBITAHUAX U B
MpoLEcce IKCIUTyaTalllu pasIndHbIMU BUIAMH (MeTomamM) Hepa3pyLIAlOUIEro KOHTPOJS U TEXHUYECKOi
AMarHOCTHKM (BUOPOaKyCTHUECKHH, aKyCTHKO-IMUCCHOHHbIH, TEMIOBU3MOHHBIH U 1p.);

v BbIsiBlIeHHE Ne(EKTHBIX Y3JI0B 000pyN0BaHHA U NPUYHUH BO3HUKHOBEHHA ne(eKToB 1 HEUCIpPaBHO-

cTeit;
v’ ofecrieyeHye BeJeHUsA TEXHOJIOTMYECKOr0 pexxrMa 00bEKTOB MOHUNITOPHHIA C YYETOM HX TEXHHYe-

CKOrO COCTOSIHUSA;

v/ BbISBJIEHHE HEOOXOAMMOCTH PETyJIMPOBAHUS MapaMeTpPOB TEXHOJIOIMYECKOro Mpolecca Al MUHU-
MU3aLMH AECTPYKTHBHBIX HArpy30K AHCTBYIOIIMX HA 0OBEKT MOHUTOPUHIA € LENbI0 00eCneYeHNs MaKcH-
MalbHOTO pecypca 6e30MacHOM IKCIUTyaTallui 000pyA0BaHuS;

v MHpOPMUPOBaHUE O HEOOXOAUMOCTH H3MEHEHUs IEPUOTMYHOCTH NMPOBEAEHUS PEMNIAMEHTHBIX paboT
(st 060pYIOBaHMsI HAXOAALLErocs B IKCIUTyaTalKH);

v’ obecrieyeHHe JKCIUTyaTallMd 06OpYNOBAHHUS NMPOMBILUIEHHBIX MPEANpPHATHI MO (YAKTHIECKOMY C€O-
CTOAHMIO, MOPa3yMeBalOLIEMY, YTO 00BEMbI U COAEpPKAHHE IUTATHBIX MEPUOAMYECKMX OCMOTPOB U 00C/Ie-
noBaHUi 00bekTOB, cHa0)eHHBIX CKM, MOTYT OBITh U3MEHEHBI;

v/ uHbOpMHUpOBaHHe 00 YCIOBHAX danbHeHIield 3KCIUTyaTauud 000pYyIOBaHUA CBEPX HOPMAaTUBHOTO
CpOKa 3KCIUTyaTaluu.

KOMIITEKCHBI MOHUTOPHHI TEXHUYECKOTO COCTOSHHSA 00OpPYAOBaHUA MPOMBILIIEHHBIX MPEANPUATHH
6a3upyeTcs Ha CUCTEME IPOrpaMMHO-TEXHUYECKHX CPENCTB M OPraHU3allHOHHO-TEXHHYECKHX Mep, obec-
NeYUBAIOIINX HENPEPHIBHOE MOJy4YeHHE B PeabHOM BpeMEHHM HH(GOPMaUMK O TEXHUYECKOM COCTOSHUH
000pyI0BaHUs B HEOOXOAMMOM KOJIMYECTBE M KayecTBe Ul oOecrieyeHus HabJIF0aeMOCTH €ro TeXHUJe-
ckoro coctostHus [12].

[TepHOAMYHOCTD TOTyYEHHS MHPOPMAUMH O TEXHUYECKOM COCTOSHUM 000pYIOBAHHS MPOMBILITEHHBIX
MPEATNPUSATHIA OTpeIeNSIeTCA CKOPOCTLIO PAa3BUTHA B HEM HEUCIIPABHOCTEH U A obecrieueHus Habnronae-
MOCTH COCTOSIHUS NOJDKHA ObITh B HECKOJILKO pa3 MEHbLIE MPOJOKUTENLHOCTH Pa3BUTHUA HEUCTIPABHOCTH
B 00BEKTE MOHUTOPUHIA 0 MPEJIeJIbHOrO COCTOSHHU.

Kareropus oGopynoBanusi npu BeiOOpe 00BEKTOB MOHHUTOPHHIA yCTAHABJIMBAETCA HAa OCHOBE aHaIW3a
MaTtpHilel pucka cornacHo [10]. KonudecTBeHHas OLEHKa pucka TpeOyeT aHaaM3a 4acToT (BEPOATHOCTH)
0TKa30B 000pYIOBAaHUA W BBI3BIBAEMBIX THM IOCHeNCTBUI (roTeph). [IJI1 OLIEHKH YACTOThI OTKA30B MC-
T0JIB3YIOT, KaK NMpaBHJIO, CTATUCTHYECKHE JaHHbIE dKCIUTyaTallky, IPUBEJEHHbIE B CMIPAaBOYHHKAX, HOpMa-
THBHBIX JOKYMEHTaX, KCIUTyaTaLMOHHBIX JKypHA/lax WM OTYeTaX MO HaJEXKHOCTH 000pydOBaHUS KOH-
KPETHOTO MpeapUATHA WIM KOMIAHWH, Ha KOTOpbIX miaHupyetcsa yctaHoBuTh CKM. Ananus nocneact-
BUI (1IOTEpb) B pe3ysibTaTe O0TKa3a 060pyIOBaHHS BKIFOYAET I0TEPH, CBA3AHHBIE C MOJIHOW WJIH YaCTHYHOU
yTpaToil 00beKTa — YIKOHOMUUECKHE, CYLECTBEHHBIM MM HE3HAUUTEILHBIM HAaHECEHHEM Bpea OKpYKaro-
el cpele — 3KOJOrMYecKHe, HaHeCceHeM yiepOa XU3HU W/HIIK 3[I0POBbIO JIFOJIEH — HapylleHHeM 6e30-
MNacHOCTH xH3HepestenbHocTH. B Crannaprax [12, 24] npuBeneHbl peKOMEHAyEMbI€ YPOBHH OLIEHKH I10-
TEPb TNPU OPraHU3allMd MOHUTOPHHTA.

Jlnst ynpaBneHus AeiicTBUAMY B chpepe MOHUTOPHHIA HAEKHOCTH 000py0BaHus, ocHalaemoro CKM,
MpeAnpusTHE T0KHO CO3aTh NoapasjeieHne (Ciyk0y) MOHHTOPHHTA HAIeXXHOCTH 000py10BaHus, KOTO-
past IOJKHA ObITh HEOTHEMJIEMOI YACTBIO €ro ofIIei cucTeMbl MeHekMeHTa [11].

Llens city>kObl MOHUTOPUHIA COCTOUT B 00ECMIEYEHUH TTPOLECCA HEYKJIOHHOTO MOBBILIEHHUs HAIRXKHOCTH
000pyJ0BaHUS MPOMBILLIIEHHOTO TMPEANPUATHS U CHI)KEHHA 3aTpaT Ha ero 3KCIUlyaTaluuio H PEMOHT MyTeM
HEOOXOAUMBIX OpPraHU3alMOHHO-TEXHUYECKUX MEPOMPHUATHI U MOHUTOPUHIA COCTOSHUS B PEAIbHOM Bpe-
MEHH. _

OnHUM U3 Haubosiee pacrpoCTPaHEHHBIX METONOB TEXHUYECKOH TMarHOCTUKH MAlIMHHOTO 000opya0oBa-
Hus AByseTcs BUOpoakycThuueckuit meton [16, 18, 19]. CywecTBytomas oTpaciesas i MUpOBasi HOpMaTHB-
Has 0a3a He OTBeYaeT COBPEMEHHOMY YPOBHIO pa3BUTHs BHUOPOAKYCTHYECKOrO METOAA IMArHOCTHKH. Pas-
paboTaHHble U BBEJEHHbIE B J€IICTBHE CTAHAAPTHI 10 HOPMUPOBAHHIO ypoBHeil Bubpauuu [14, 20] otseua-
IOT CaMbIM MOC/JEAHUM JAOCTHXKEHUAM HAy4YHOM MbICIH B 3TOH 00nacTH. OTIIMYUTENLHOH 0COOEHHOCTHIO
JQHHBIX I0KYMEHTOB ABNIAETCA COBMECTHOE HOPMUPOBAHME TAKMX apaMeTPOB Kak BUOPOYCKOpEHHE, BHO-
POCKOPOCTh U BUOpoOMepeMellleHHe, a TAK)Ke CKOPOCTH UX U3MEHEHHUS Ha 3aaHHOM BPEMEHHOM WHTEpBaJle.

Cranpaaptsl [14, 20] pacnpocTpaHsioTCs Ha LEHTPOOEKHbIE HACOCHBIE W KOMIIPECCOPHBIE arperarhbl ¢
MPHBOJIOM OT JIEKTPOJBUIaTeNEeN W/UIIH MApOBBIX TYPOUH C pelyKTOpamMu U APYTHe BUIbL 000PYA0BaHUS 1
YCTaHaBJMBAIOT HOPMbI BUOpAUMU 11 OLUEHKH TEXHUYECKOrO COCTOAHUSA MMPU IKCIUTyaTallMu U HpUEMOY-
HbIX MCIBITAHUAX MOCJIE MOHTaXa U PEMOHTA. B J0KyMeHTaxX OTpaxkeHbl 00LIMe TPeOOBaHUS K CHCTEMaM
MOHHTOPHHIA MALIWHHbBIX arperaToB, YCJIOBHS YCTAHOBKM JaTYMKOB, HOPMUPYEMbIE MapamMeTpbl, KPUTEPUH
OLEHKH COCTOSIHMS arperara, JKCIUlyaTalliOHHbIE HOPMbI BUOPALIMK LIEHTPOOEKHBIX U BHHTOBBIX HACOCOB,
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3JIEKTPUYECKYX MALlHH, @ TaKke BEHTUIATOPOB, LCHTPOOEKHBIX U BHHTOBBIX KOMIPECCOPOB, MYJIBTUILIH-
KaTopoB ¥ MapoNpHBOIOB, MPEACTABIEH TNEPEveHb MAIUMH M arperatos, BUOPONApaMeTphbl KOTOPBIX HC-
T0JIb30BaHBI NPU pa3padoTKe HACTOSILUMX CTAHIapPTOB.

B crannmapre [20] npe/acTaBiieH MepedeHb aBTOMATHYECKH OTIPE/IENAEMbIX HEUCTIPABHOCTEN MAIIMHHBIX
arperaToB, TakMX Kak HapylleHHe LEHTPOBKHU, HapylleHHe GalaHCUPOBKH, B T.4. M3HOC pafouero KoJeca,
nonymyTel, ocnabneHne KperyieHns arperata K GyHIaMeHTy W NPUCOEIMHEHHBIM KOHCTPYKLMAM, HEHC-
MPaBHOCTH 3JIEKTPOABUraTese u 1. T.

CornacHo [14, 20, 24] npuMEHAIOTCA YETBIPE OLEHKU TEXHHUECKOTO COCTOAHMS:

- onenka «XOPOILO» (X). loMycTUMO NpH INPUEMOUYHBIX MCIBITAHUAX I0CIE MOHTaXa WM Karu-
TanbHOro (cpeaHero) pemonTa. COOTBETCTBYET MCIPaBHOMY COCTOSHHIO arperata M XapakTepH3yeT BhICO-
KO€ Ka4eCTBO PEMOHTHBIX, MOHTAKHBIX pabOT 1 00KATKH M0/ HAarpy3Koii;

- ouenka «JOITYCTHUMO» (). JomycTUMO NpH JUIMTENbHOM 3KCIUTyaTauMi. XapaKTepusyeT MOJIHO-
CThIO PabOTOCIOCOGHOE COCTOSIHUE arperara Mpu Majloi BEepOATHOCTH oTkasa. [Ipu 10CTHKEHMH YpOBHS
«J1», KOHTPOJIMPYIOT CKOPOCTb U3MEHEHUS U3MEPAEMBIX [1aPaMETPOB;

- ouenka «TPEBYET IMPUHATUS MEP» (TIIM) — IIPEQYTIPEXJIEHUE. omyctmo npu Hemnpo-
JOJDKMTENbHON JKCITyaTaluu. TeXHHUECKOe cOCTosHUe arperata cooTseTcTByeT « TTIM», ecnu BennuuHa
U3MepsAeMOoro napamertpa npesbiiuaer yposeHb «TTIM» uian ckopocTe pocTa napameTpa MpeBbIlIaeT ypo-
BeHb «TTIM» npu aGCcoMIOTHOM 3HAYEHWH MapameTpa, MpesbllalolnieM yposeHb «[I». [Ipexynpexnaer o
TNPUGTIKEHNN TEXHUUECKOTO COCTOSHUA K NPENEIbHOMY, HAIMYUM Pa3sBHBAIOILMXCA JE(PEKTOB, YCTOHUM-
BOI MOCTeNeHHOM yTpaTe paGOTOCIIOCOOHOCTH M POCTE BEPOATHOCTH OTKa3a. Cily)KMT OCHOBAHWEM IS
npoBesieHus GoJiee YacToro TeKyIero 00C/IyKMBaHUs W/ WK TIIAHOMEPHOTO BHIBOJIA arperata B PEMOHT;

- ouenka «HEJJOITYCTHUMO» (HAIT) — OCTAHOB. Henonyctiumo npu skcrutyatauuu. TexHudyeckoe
cocTosiHue arperata cootBeTcTByeT «HJIIT», ecin BeMIHHa H3MEPAEMOTO NapaMeTpa MPEBLIIAET YPOBEHb
«HJITT» unu ckopocTh pocTa napameTpa npesbiaer yposenb « HITI» npu abcomoTHOM 3HaYeHHH napa-
MeTpa, MpeBblIaolleM ypoBeHb «JI». XapakTepu3yeT Halu4ue pasBUTHIX AE(EKTOB, JIMOO BBICOKYIO CKO-
POCTb MX Pa3BUTHSA M JOCTHKEHHE arperaToM NpeesbHOTo, TUO0 ONacHOro COCTOSHHUS € BBICOKOH BEPOAT-
HOCTBIO OTKa3a. CIIyXUT [UIs HEeMEIEHHOrO OCTaHOBa arperata 1 BbIBOJIA €r0 B PeMOHT. [1pomomkuTesb-
HOCTh paboTsl arperata B coctosHuy HJTT 10mKkHa 66ITh MHHUMANIbHA M OTIPENENSETCS PErTAMEHTOM T10
BBIBOJLY €r0 M3 3TOT0 COCTOSIHUS.

JIns OLEHKHM KayecTBAa MOHTaka 00OpYNOBAHMS HOBBIX MPOHU3BOJCTB LIEIECOOOPA3HO yCTaHABIMBAThH
ypoBeHb TexHudeckoro coctosuus «OTJIMIHO», KOTOPOMY COOTBETCTBYIOT IPaHMIIbI M3MEPAEMBIX TIapa-
METPOB (IMarHOCTHUECKUX NPU3HAKOB) Ha 30% HiuKe ypOBHEH, yCTaHOBJIEHHBIX Ul oleHKH « XOPOLIO».

Kaxknas olleHKa TeXHUYECKOTO COCTOSHUSA MAlIMHHOTO 000PYNOBAHUS ONPENENISET COOTBETCTBYIOILYIO
COBOKYITHOCTb I€ICTBHIl IEpPCOHANA T10 YTPABJIEHHIO 3THM COCTOSHUEM, T.€. KaX/JI0# OLEHKE JIO0JKEH COOT-
BETCTBOBATH ONpe/e/eHHbIN HAa0op onepaLui 1is MoaaepKaHus o60py10BaHHs B COCTOSHHE, KaK MUHH-
mym, TTIM.

OcHoBHbIe TpeboBanuA K npouesypaM npuMeHenns CKM, ux BHenpeHus, IPUEMKM U BBOJA B JKCTLIya-
TauMio yctanossiensl B [23]. Cranmapt pacnpoctpansiercs Ha CKM, npenHasHa4yeHHble Uld o0ecreveHHs
BO3MOKHOCTH KCIUTyaTallMk W/HIM PEMOHTA 000PY/I0BaHUs MPOMBIILIEHHBIX MPEANPUATHI 10 (paKkTHYe-
CKOMY TEXHUYECKOMY COCTOSHHIO.

C LeIbl0 UCKIIIOUEHHS] HEOJHO3HAUHbIX TOJIKOBAHUI M OLIMOOUYHBIX pelleHHit HEOOXOAMMO KCIIOJb30-
BaTh €JMHY TEPMHHOJIOTHIO B 00JACTH MOHMTOPHMHIA NPOMBILLIEHHBIX 00beKTOB. MIMEHHO ¢ 3TO# LEenbio
noaroTtossieH B BeinyeH Cranaapt CTO 03-003-08 [22], B KOTOPOM B COOTBETCTBHE C 00JIACTHIO NMPUME-
HEHHS ONMUCBHIBAETCA COKPALIEHHA, TEPMUHBI U OMPENENEHHUs, KAcarolMecs MOHUTOPHHIA TEXHHYECKOro
COCTOSHUSA OMACHBIX MPOU3BOACTBEHHBIX OOBEKTOB € Y4ETOM HOPMATHBHBIX M CHPABOYHBIX JOKYMEHTOB.
CTanaapT peKOMEH0BaH Uil IPUMEHEHHS CTIELUATUCTAMH, IKCTIEPTHBIMHU, NPOEKTHBIMU OpraHN3aluAMH
W NIPOMBILIIEHHBIMU NIPEANPUATHAMH NP pa3pabOTKe CTAHAAPTOB, METOAMYECKO# M IPYToi TeXHHYECKOH
JIOKYMEHTALIMHU 10 BBIGOPY M 000CHOBaHUIO TEXHOIOTHH Ge30MacHoi, pecypcocbeperaroiueit IKkCruryaTaluuu
06opy10BaHus 110 GaKTHIECKOMY TEXHUYECKOMY COCTOSHHIO, @ TAK)KE NPU HATMCAHUHU CTaTel KHUT U Jpy-
rMX MaTepuasioB [22].

AHanu3 apxXuTeKTypbl W NPUHLMIOB (QYHKIMOHHPOBAHWSA W3BECTHBIX W MPE]CTABJIEHHBIX Ha pPbIHKE
CHCTEM, KOTOpbIE HA3bIBAIOT CHCTEMAMU MOHUTOPHHTA, MTOKA3bIBAET C/IEdYyIOLIEE:

- B U3BECTHBIX CHCTEMAX AMarHOCTHYECKHUE CUTHAJIbI MOIYYAOT C MOMOILBLIO CTALIMOHAPHO YCTAHOBIIECH-
HBIX CHCTEM, KOTOpbIE 4acTO Ha3bIBAIOT CUCTEMAaMH on-line MmonuTopuHra. OUeHKa CoCTOsHHsS 060py10Ba-
HHUS B cHCTeMax on-line MOHUTOPHHIA B MOMEHT MOJIyYeHHs! CHTHAIA MPOM3BOANTCA 110 BEIHYMHE H3Me-
psieMoro napamertpa 6e3 onpenaeeHus NPHYNH €ro H3MEHEHHU;

- 0ObI4HbBIE CHCTEMBI 0n-line MOHUTOPHHIA HE YUMTHIBAIOT MPOAOKUTEIBHOCTD Pa3BUTHSA HEUCTIPABHO-
CTelt, Mepuoa M3MepeHHUs yCTAHABIMBAETCS MOJIb30BATENEM WM Pa3pabOTYMKOM CHCTEMBI HCXOIs U3 COO-
CTBEHHOTO onbiTa. [locTaHOBKa JMArHo3a OCYWECTBJIAETCA CIEUUATUCTAMU B COOTBeTCTByIOI.uCﬁ o0JacTH
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JMaTHOCTHKH 10 Mepe HEOOXOOUMOCTH, YTO HE TO3BOJIAET CBOEBPEMEHHO OLICHUTh BO3HUKHOBEHHE HEUC-
MPaBHOCTU WY AedeKTa, WX MPUYMH U UX ONACHOCTY;

- OTCYTCTBME aBTOMAaTUYECKUX HKCIEPTHBIX CUCTEM MMOCTAHOBKH IMarHo3a M 3HAUUTENIbHBIN Nepros mo-
CTaHOBKHU JMarHo3a, NMpeBbIIAONIMI BpeMs pa3BuTHsi HeucnpaBHocTell [13, 21], cBUIeTeNnbCTBYIOT O TOM,
YTO PACCMOTPEHHBIE CUCTEMbBI 0n-/ine MOHUTOPHHTA SABJIAIOTCA CHCTEMaMH MOHHTOPHHIA MapaMeTpoB, a He
JMarHoCTHKH U MoHuToprHra TC (CM. onpesienieHHe MOHATHA KMOHHUTOPHHIY B [22]).

B Toxe Bpems B cuctemMax real-time Mouutopunra [17, 16, 15]:

- METONOJIOTUS Feal-time MOHUTOPUHIA U QMArHOCTHUPOBAHMA OCHOBAHA HA M3MEPEHMH MapaMeTpoB
KOCBEHHbIX MpoueccoB (BA konebaHuit), MpexycMOTPEHO TAKXKE W3MEPEHHE MPAMBIX CTPYKTYPHBIX U Tep-
MOJMHAMHMYECKUX MapaMeTpOB;

- peaI30BaHbl AITOPUTMbI IKCIIEPTHOH CUCTEMBI NOANEPKKH NMPUHATHUSA PELICHHH PEAbHOIO BPEMEHH
C aBTOMaTHYECKUM Ompee/ieHreM (MOCTAaHOBKOM JMarHo3a B TEMIIE W3MEPEHUSA IMarHOCTUYECKUX CHIHa-
JIOB) HEMCTPABHOCTEH Y37I0B MAalUIMHHOTO 000pYIOBaHUs, CTENIEHH UX ONACHOCTH U BbIIAYM LieJeyKa3yto-
LIUX MPEeANICaHUil IepCcoHaTy Mo NMPUBEIEHHUIO KOMIIEHCUPYIOIIUMX MEPONPUATHI,

- HAyYHO 00OCHOBAHHBII MEPUO MOCTAHOBKH JMarHo3a I103BOJIAET MONYyYUTh 3HAYEHUE CTATHYECKOH U
JIMHAMUYECKOH OIIMOOK pacrmo3HaBaHUA COCTOSHUA 00OpYHOBaHUA MeHee 5 %, 4TO JaeT BO3MOXKHOCTh
OCYIIECTBIATH MOHUTOPHHI COCTOSHUSA OTBETCTBEHHOIO 000PY0BAaHMUsA BCEX KATErOPUH U NPOU3BOACTBEH-
HOTo 00BEKTA B LIEJIOM.

CucreMa real-time MOHUTOpPHHTA KOMITAKC® umMeer pacripeeneHHyio mapasiienbHO-N0CIe10BaATENb-
HYIO CTPYKTYpY, TpeOyeT BO MHOTO pa3 MeHbIIEe JaTYHUKOB U KaOeJst M, COOTBETCTBEHHO, 3aTPAT HA MOHTAX
1 00CiTy)KMBaHHE, 00eCeYMBaET HU3KYIO0 CTOMMOCTD BlIaeHHs, epeBo] 000pyI0BaHHA HA IKCILTyaTaLHIO
0 (haKTHIECKOM TEXHUYECKOMY COCTOSHHIO M BHICOKYIO IKOHOMHUUECKYIO 3 eKTHUBHOCTh BHEAPEHHH [15].

OcHoBoIi cucTeM real-time monutopuara KOMITAKC® sBniseTcs MHOrOJIETHUIH TMPAKTHUECKUHl OMBIT
1o pa3paboTke, BHEAPEHHUIO U dKcIUTyaTauuu 6osee 400 cucteM MOHUTOPUHra B 10-TH OTpacisx mpoMbiil-
JIEHHOCTH, a TaKXe IOCTIKeHHs Hay4uHOo-Ipou3BOJCTBEHHOro LeHTpa «JIMHaMKka» B pa3jM4HBIX HAYyYHO-
MCCIIEIOBATEIbCKUX HAMPABIEHUAX, PE3YJbTaThl KOTOPBIX OTPA@XKEHbI HE TOJBKO B BBIIIE YIOMSHYTBIX
CTaHAApTaX, HO U B psAfe auccepTaLuii, MoHorpaduii, cTaTefi U NOKJIALO0B Ha MEXIYHApPOIHBIX U HMHBIX
KOH(EPEHUHUAX, CUMIIO3MYMaX M COBELIAHMAX, MOCBAIUEHHBIX CHUCTEMaM JMAarHOCTMKH U MOHHTOPMHIa
000py10BaHUs NPOMBILIIEHHBIX npeanpusTuii [17, 16, 18, 15, 19].

[TepcneKTHUBBI pa3BUTHA CUCTEM MOHUTOPHHIA 3AKJIIOYAIOTCS B pealM3aluy B MOJHOM 00béMe Tpedo-
BaHUI HOPMATHBHBIX IOKYMEHTOB B 00JIACTH KOHTPOJIA COCTOSIHUA M IMAarHOCTHKM MalMH U o6opynoBa-
HUSL NPOMBILIIEHHbIX Npeanpuatuit [12, 13, 14, 23], a Takxke B UCHONB30BAHUU COBPEMEHHBIX METOJOB U
CPEICTB M3MEPEHHs MapamMeTpoB OOBEKTOB, ONPEAEAIOIMX UX TEXHHUECKOE COCTOSHHUE, HANPUMED, NpHU-
MEHEHHE ONTOBOJIOKOHHBIX MEPBHYHBIX Mpeobdpa3zoBaTesnell, JaTYMKOB, MOCTPOEHHBIX C HMCIOJIb30BAHHEM
HaHOTEXHOJIOTUH, TOCTI)KEHUH B Pa3IMUHBIX METOaX Hepa3pyLIaloUIero KOHTPOIS U TEXHHUYECKOH auar-
HOCTHKM, U B YaCTHOCTH, aKyCTHYECKOH IMHUCCUH.
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