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MoBbilienne KauecTBa NPUropofHbLIX NACCAMUPCKUX NMEepPeBO30K He-
BO3MOMHO 6e3 oGecne4eHnsn BbiCOKOW HaeMHOCTH M KoddduMenTa
3KCNAyaTauHoOHHON FOTOBHOCTH MOTOP-BaroHHOro NOJABUIKHOIrO COCTa-
Ba (MBIIC). Tpapmuymnonnbie MeTOAb! pelIeHHUA ITOH 3aja4M BO BTOPOM
nonoBuHe XX Bexa onupannch Ha 3KCTeHCUBHbIE GaKTOPbI Pa3BUTUS,
npexpe BCcero, HaaM4Me 3Ha4YnTeNIbHbIX PECYPCOB JieileBOH BbLICOKOK-
sannpuUMpoBaHHOK pabouel CHbl, H B HACTOSILIEE BPEMA NONMHOCTbLIO
ucyepnaubi. C Apyron CTopoHbi, POCT HHTEHCHBHOCTY M KaYyecTBa nepe-
BO3OK BbIiBHraeT afileKBarTHblie TPeGOBaHMA K YPOBHIO TEXHUYECKOro
oGCcnyMHBaHUsA W pemoHTa oGopyaoBanun (TOPO) MBIC npu cokpaiye-
HHMH CPOKOB M IKCIUIyaTalLMOHHbLIX PAacXxogos.

OTBCT HA 3TH BBI3OBbI BO BTO-

pon 1nojaoBuHe 90-X 1ojos

Hd CETH JOPOr IMOSIBUWIMCH
P43HOOOPA3HbIC [IPUOOPHI JIMAIHOCTUKH,
KOTOPBIE /IO CHX [IOP HE CBA3AHbI B €/11-
HYIO TEXHOJIOIMYECKYIO LENb U O0/1d/[dI0T
PSAIOM CYLLECTBEHHDBIX HEJIOCTATKOB:

o CYOBEKTHBHOCTBIO, T.€. IIOJIHOM 3dBU-
CUMOCTBIO PEIYJIBIATOB JUATHOCTHKH OT
PabOTHMKA, CTABALIEIO JAUATHO3;

® BBICOKOM TPYAOEMKOCTBIO M 11POJOIL-
JKMUTEIBHOCTBIO ITOCTAHOBKM JIMAI'HO34,
BCJIC/ICTBHE HU3KOM CTEIEHU aBTOMATH34-
LM JUATHOCTHYECKOI'O IIPOIIECCd, YTO HE
MO3BOJISICT OCYIECTBIATD AUATHOCTUKY B
TpebyeMOM OObeEME (KOTMYECTBE U Kade-
CTBE);

® HM3KOM JIOCTOBEPHOCTBIO PE3Y/Ibra-
TOB, OOYC/IOBIICHHOM KaK BbIIIICYKA3AHHbI-
MU [IPUYUHAMHU, [TOPOXK/JAIOMIMMU CTATU-
YECKYIO OLIMOKY 8, TdK U JMHAMHUYECKON
OWMUOKON d, CBA3AHHOM C COMU3MEPU-
MOCTbIO IEPHO/IA AMATHOCTUPOBAHMS T, C
UHTCPBAJIOM PA3BUTHUA HEUCIIPABHOCTHA
/10 KPUTHUYECKOI'O 3HAYCHU 1
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® HCJOCTYIIHOCTBIO PYKOBO/ICTBY LIEXOB
U JICIIO OObEKTUMBHOM MHMOPMAIUUA O
TEXHUYEeCKOM cocTrossHuu MBIIC u ero ar-
PEraToB B PEA/IbHOM BPEMEHH, TO €CTh
IJIOXOM HAO/IOAAEMOCTBIO (DAKTUYECKOIO
cocrostaus MBII1C.,

VKA3aHHbIE HEJOCTATKU TPAAULUOH-
HOM TEXHOJIOI'MH HPUBOJSAT K TOMY, YTO

OTKA3bl HOYTH BCEI/Id HPOSBISIOTC st
HEPCOHAIA KAK BHE3AIHbIC W «CBIILIKOTCS
H4A I'OJIOBY» PYKOBOJACTBA. [T10oxas Had/10-
AAEMOCTb pesyasraros TOPO MBIIC He
[IO3BOJIACT BBIPAOOTATH HEOOXO UMbIC
VIIPABJISIOIIME BO3ACHCTBUS IS €10 YIIVY-
IICHHS M TEM CAMBIM CYIIECTBEHHO CHH-
JKAET YCTOMYMBOCTDL TPAHCIIOPTHOM CUC-
TEMbI B LIEJIOM. DTO HAIJIIHO NOATBEPK-
JIAIOT JdHHblE TEXHUUYECKOro aHa/IM3a
HAICKHOCTH, IIPUBEACHHDIC B 1m0, 1.

bBosee 84% 6paka, 54% HEIUIAHOBBIX U
110491y 40% IJIAHOBbIX PEMOHTOB BbI3Bd-
Hbl HeKadecTBeHHBbIM TOPO B e11o u Ha
3dBOJAX, YTO B LIEJIOM IpeBbimaet 41%. U,
XOTS IOYTH 59 % PEMOHTOB IO CTATUCTH-
K€, IPUBEICHHOM B [1], BBI3BAHBI «IIPOYH-
MH» TIPUYUHAMH, HAKOIUICHHBIH OIIBIT
MOHHMTOPHUHIA COCTOSIHUSI YEJIOBEKO-Ma-
IMMUHHBIX CUCTEM [2] HO3BOJISIET YTBCPIK-
J1aTh, YTO HE MecHee 80% UX HUX, TO €CTh
47,2%, TaxKe OOYCIIOB/ICHbl HEKAYCCTBCH-
HbIM TOPO, 3aBya/IMPOBAHHbBIM TAK HA3bI-
BAEMBIM <«YEJIOBEYECKUM» (PAKTOPOM M
IIPOIYCKOM MOTECHUMAIbHBIX AC(PEKTOB B
IKCIUIYATALMIO.

Takum O6pPA30M, CKPbLITBIA XAP4dKIEp
3APOXKICHUSL UM PA3BUTHS HEUCIIPABHOC-

TCH, HEJOCTOBEPHBIE PE3YJIBIdTbl TEXHM-
YECKOM JIMATHOCTHUKH, OOYCIOBJICHHbIC
BbICOKMMM 3HAYECHUIMH CTATHUYCCKON U
OMMHOOK,
HOCTb HAOMIOACHUS TCH/ICHLUA U3MCHE-

JAUHAMUYECKOM HCBO3MOK-

HUSL TCXHMYECKOIO CcoCTosaHus MBIIC
(KaK I1PpY IErPajaliy — B CTOPOHY YXY/1-
IEHMS, TAK W [IPU BOCCTAHOBJICHUH — B
CTOPOHY
OCYWECTB/IATh PEMOHT M TEXHUYCCKOE
o6cayxuBaHne MBIIC B HYKHOE BpeMst, B
HEOOXOAMMOM OObEME U C HA/LICKALILAM

YJAYUYLICHUS) HE HO3BOJAIOT

KA4CCTBOM. DTO ABISETCS HPUYHMHOM TO-
ro, YTO PYKOBOJACTBO JIEIIO HE UMEET BO3-
MOKHOCTH KOHTPOJIMPOBATH [IPOLECC B
pPCabHOM BPEMEHHM, TO €CTb B TEMIIE
(hakTHYECKON Jerpajauyg, O0C/IyKUBA-
HUsl, BOCCTAHOBJIEHHS M LEPEAAYU B
IKCILIYATALMIO. DTO ABIACTCA IPUYMHOMN
nouty 90% INOBPEXKACHUI, KOTOPbIEC HE
OblIM ycTpaHeHs! B nepuog TOPO MBIIC.

Heo6xogumocTs MOHMTOPHHIa
cocroniHna MBIC
B peasibHOM BpeMeH#U
Kap/uHalibHOE M3MEHEHUE CYLIECTBY-
IOLICT'O ITOJIOKEHHMS BO3MOKHO Hd OCHOBE
HEIPEPBIBHOTO ABTOMATHYECKOI'O MOHH-
TOpUHIA cocTosaHuss MBIIC B npouecce
axcryaTauuyd 1 TOPO B peaibHOM Bpe-
MEHH [2, 3, 4]. [ToJJ MOHUTOPHUHI'OM [TOHU-
MAETCs HAOGMIOJEHHUE 34 COCTOSHUEM
MBIIC i1 onpeaeneHus U NpeacKa3aHust
MOMEHTA IIEPEXO/d B IPEAEAbHOEC COCTO-
SHUC LYTEM [IEPUOJAMYECKOIO JIMAIHOC-
TUPOBAHMUA HA IPUMBIKAIOIUX JAPYI K
APYl'Y BPEMCHHBIX WHTEPBaIdX 71, Uid-
TCJIbHOCTD KOTOPbIX CYLLECTBEHHO MEHb-
1€ UHTCPBA/IA PA3BUTHA HEUCIIPABHOCTH
T, 10 KPUTHUYECKOIO 3HAYCHMSI:

Ta6n. 1. Pacnpepenenne BbifiBICHHbIX NPMYMH noBpexaedun MBIIC

Bcero
cny4yaes

Bpaxk (mopua)

Yacr. noBpexa.
Ha 106 MAIH CeKUMNH. KM
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B
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ABTOMATHYECCKUI MOHUTOPUHI — 3TO
ABTOMATUYECKAS JIMATHOCTHUKA TEXHMU-
YECKOTO COCTOSIHMUSL C HEOOXOAUMOF
NOTHOTOM (He MeHee 80% OCHOBHBIX HE-
HUCIPABHOCTEN), PA3BEPHYTAS BO BPEME-
HU U JIOCTYITHAsI NIEPCOHAIY BCEX YPOB-
HEW Ui TIPUHATHA OOOCHOBAHHBIX pPe-
MIEHHUM 110 YIPABJIEHUIO COCTOSHUEM
MBIIC nyrem CBOEBPEMEHHOIO 0OOC/Y-
JKUBAHUS M PEMOHTA B HEOOXOJUMOM
o6beMe (0OCHYKUBATL U PEMOHTHPO-
BaTh TOJILKO TO, YTO JACHCTBUTEINLHO B
TOM HYK/AACTCHA Hd IPCACTOALME 11EPU-
O/l IKCIUIyaTALMK).

JOCTOBEPHOCTD MOHUTOPHHIA OLIPEE-
JHETCA CTATHYECKON M JJMHAMMYECKOMN
OmUOKAMH. CTATHYECKAsL OLIMOKA § — 3TO
OIMOKA NPUHATHA HEBEPHOI'O 3dKIIOYE-
HUSA O COCTOAHMU OOBEKTA 110 PE3yJIBld-
TaM JJUAIHOCTHUKM. IMHaAMUYECKas Omub-
Ka d — 3TO OLMOKA, OIPEJEIseMas COOT-
HOIICHHUEM [EPHUOJA JMATHOCTUPOBAHMS
T, 1 MHTEPBAIA PA3BUTHS HEUCTIPABHOC-
™7,

ABTOMATHYCCKASL JAMAIHOCTHKA TPedy-
€T HAIUYMs ABTOMATUYECKON 3IKCIEPT-
HOM CHCTEMbI OIIPEAC/JICHUA HEUCIIPAB-
HOCTEH, HCKIIOYACT CyObCKIMBHbIEC
OIIMOKH JIMAIHOCTd, PE3KO, B MUJUIMOHbL
Pas, COKpALAET TPYJOEMKOCTb U I1PO-
JOJKMTE/IbHOCTL IOCTAHOBKM JIMdI'HO34.
[Ipu 3TOM CTATHYECKA OMOKA Judr-
HOCTUKM § CYUWECTBEHHO YMEHbIIACTCH
JIO YPOBHS METOJUYECKON OUIMOKH S,
OOYCIOBICHHOM [IPUMEHSAEMbIMU METO-
JAMU JIMalrHO3d:

S

m
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ABTOMATHYCCKMH MOHUTOPHHI OCYLIEC-
CTBJISAETCA IIYTEM BBICOKOM YaCTOTHI I1OC-
TAHOBKM JUAIHO30B I HCKIIOYECHUSs
IIPOITYCKOB HEHUCIPABHOCTEN COTTACHO
(2) n obecreynBaeT NPEJOCTABICHUE TE-
Kyler MHPOPMAITUU O COCTOSIHHUU COBO-
KYIIHOCTH OO'BEKTOB, BIKIIOYEHHbBIX B CUC-
TEMy MOHMTOPHHIA, BCEM 3aUHTEPECO-
BAHHBIM  CIOYKOaM UM PYKOBOJICTBY
NIPEANIPUATHS.

PaccunTaeM HEOOXOAUMBIH IIEPUO/L M-
ArHOCTUPOBAHUA IMPU  MOHHUTOPUHIE
MBIIC Ha OCHOBE JIAHHBIX TEXHUYECKOI'O
AHAIN3a HAJJEKHOCTH [1].

Yacrora noBpexRIeHUN 0OOPY/IOBAHUS
SMIEKTPOCEKIIUH, BBI3BABIINX OPAK, HEI/Ia-
HOBBIM PDEMOHT WM OOHAPYKEHHBIX Ha
IUIAHOBOM PEMOHTE COCTaBsier 61,7 ciy-
yas Ha 1 MJIH CeKUUI'KM npoobera

(mabn.1).

IIpo6er Ha OAHO HOBPEKICHUE, COOT-
BETCTBEHHO, COCTAB/IAET B CPE/IHEM OKOJIO

=

16 200 cexuun kM. [1pu cpeiHecyTOYHOR
Hopme 1poéera 400 Km/CyT CpeTHUI UH-
TEPBAJI Pa3BUTHA HeucnpasHocten T, B
O/1HOM anekTpocekuuu MBIIC cocragisier
16200/400 = 40 CEKIHIT'CYT.

[TOCKOJIBKY IIPOLIECCHI 3aAPOKIACHUS U
Pa3BUTHUSL HEUCIIPABHOCTEN IPOTEKAIOT
[apaJUIe/IbHO M HENPEPBIBHO BO BCEX CEK-
LHAX, TO MOE3/1, COJICPKAINNI, HAIpUMEP,
S 2JEKTPOCEKLMIA, UMEET B cpejgHem 1
PA3BUTYIO HEUCIIPABHOCTD 32 8 CYTOK:

1,,= 40 cexumin’cyr. /
5 CeKLMH. = 8 CyT. “)
[TOCKOIBKY MOMEHTBI 3aPOXKACHUS HE-
MCIIPABHOCTEH, JIMTEIbHOCTh UX PA3BU-
THsl, MOMEHTBI «BbIXO/Id HA NOBEPXHOCTb»
1 JOCTHIKEHUS KPUTHUECKOTO 3HAYCHMSsI
CIYYaMHBI, TO MNEPUOJ AUATHOCTUPOBA-
HUS BCeX cekuui noesga 7, ¢ JUHAMU-
YECKOM OLIMOKOM IPOITYCKa JedeKTd d He
JIOJDKEH IPEBbIIATD:
d=10%, T,, <08 cyr.=192 y;
d=1%, 1,, = 1,92 4ac= 115 muH;
d,=0,1%, T,, < 0,194yac= 11 Mun.
it MMHMMM3A1MK CYMMAPHOR OLIMO-
KW MOHHUTOPUHIA ¢ = ¢/,

)

4 = std, (©)
HEOOXO/JMMO MHUHUMMH3UPOBATL CTATH-
YECKYIO OLIMOKY AMAIHOCTUKU 3d CYET AB-
TOMATHU3ALMH § /IO YPOBHS METOAMYECCKON
OLIMOKM S, M JIMHAMHUYECKYIO OLIMOKY o
OOHAPYKEHHs HEUCIIPABHOCTH U [IPEIOC-
TABJACHUA COOTBETCTBYIONICH MHMOpMA-
LMK nepcoHany Jo d,,< 0,1%, yro norpe-
OyeT COKpPALECHUSA MHTEPBAId MOHUTO-
putra 10 11 myuHyT:
(/1,,1:5,,,*'(1,“ (7 )

D10 OOBACHAET HEOOXOAMMOCTH 11PH-
MEHEHMs1 OOPTOBBIX CUCTEM JAUATHOCTUKU
MBIIC 1 yBA3KHA BCEX CUCTEM JIUATHOCTU-
KM B JICTIO B €IMHYIO CUCTEMY MOHUTOPHUH-
ra, OOECIEYMBAIOINIYIO CBOEBPEMEHHOE
MPEACTABIEHUE MH(OPMALIUU O TEXHU-
YECKOM COCTOAHUM IKCIUIYATUPYEMBIX U
PEMOHTUPYEMBbIX Y3JI0B, ATPETATOB, AJICKT-
POCEKLIMIA U [10€3/1a B LI€JIOM OTBETCTBEH-
HOMY IIEPCOHATY JEIO (3aBO/A).

Bce 3mv Tpu 3a1a4n:

® CYHIECTBEHHOEC YMEHbIICHUE CYObEK-
THUBHOI'O (PAKTOPd U MUHUMMU3ALUS CTa-
THYECKOH OIUOKH /IO YDOBHS S,,, OTPAHH-
YEHHOI'O IIPUHATON METOAUKON AUATHOC-
THUPOBAHUS;

® CYIIECTBEHHOE YMEHBIICHUE TPY/I0-
E€MKOCTH M MNPOAOJ/UKUTEIbHOCTH JIHar-
HOCTUPOBAHMS, OOECIIEYECHUE MAJIOT'O UH-
TEpBaIa JUArHOCTUPOBAHUSA U MUHHUMMU-
3ALMA JIMHAMUYECKON OLIMOKU d,,;

e OCCUPENATCTBEHHAA JJOCTABKA pe-
3yJILTATOB JUATHOCTUKU ¥ MOHUTOPHUH-
ra B Hy’)KHO€ BPEMs B HY’KHOE MECTO U
HY>KHOMY CIELUAIMCTY — PYKOBOJUTE-
JIIO C MUHMMH3AIMUEH CyMMapHOM
OIIMOKH ¢,

U PEmaT CTAlMOHAPHbIE CUCTEMbI
monuropunra KOMITAKC®, koropslie yc-
[ENIHO Ce04 3aPEKOMEHI0BIN € 1991 1. B
PA3IUYHBIX OTPAC/IAX IIPOMBIIUICHHOCTH,
a ¢ 1996 r. m Ha KEIE3HOAOPOKHOM
TPAHCIIOPTE.

O rexHonoruu 6esonacHon
pecypcocGeperaiouiem
AHCNAyarTalumM

Lle/1b1o POBOAMMONM B HACTOSLLEE BPE-
Msl PaBOTBI ABJAETCH CO3AAHUE TEXHOJIO-
run 6€30IACHOM PECYPCOCOEPEraIOUICH
aKcmuryarauuu (SM™— rtexnonorus Safe
Maintenance) MBIIC H4 OCHOBE CTALIMO-
HAPHBIX CHUCTEM MOHHUTOPHMHIA COCTOSI-
HHsl Y3JIOB, aIPErdTOB, AEKTPOCCKIUMH 1
MBIIC B neiom.

JoCTrKEHUE NOCTABICHHON 1IN TPE-
Oyer pelIeHMs CIEAYIONMX 34/1d4:

e Pa3paboTKd M BHEJPEHUE CUCTEM JIU-
ArHOCTUKM M MOHMUTOPMHIA OT/AE/IbHbIX
V3J10B U dI'PErATOB;

e Pd3pabdorTkd M BHEAPEHUE KOMIUICKC-
HbIX CUCTEM JIMATHOCTUKU U MOHUTOPHH-
I'd 3JIEKTPOCEKIM;

e Paspaborka u BHeApeHUE BOPTOBON
CUCTEMbI JIMATHOCTUKM WM MOHWUTOPUHIA
MBIIC;

o OpraHusanms CUCTEMbl MOHUTOPHH-
I'd COCTOSIHUA Y3J10B, AIPErdTOB, JIEKTPO-
cekumi 1 MBIIC B yCJIOBUSX J€110.

i KeJIE3HOMOPOKHOIO TPAHCIIOPTA
ITH 3d/1d4M PELIECHDI B PA3HOMN CTEIICHU.

JAMArHOCTHKA  y3/I0B M dI'PEraTos,
HPEK/E BCErO KOJECHO-MOTOPHOIO 0J10-
Ka (KMDB) B c6ope, OCyleCTBIeTCs pas-
JIMYHBIMU CUCTEMAMM, B TOM YMCJIE CHUC-
Temort KOMITAKC® — DKCITPECC Ha ce-
TH jJopor ¢ cepeaudbl 1990 rogos. B
oT/MYMe o1 Apyrux B cucreme KOM-
ITAKC® — DKCITPECC Bce oniuu 1o noc-
TAHOBKE /IMArHO3a U BbIBOjIa KMDbB Ha pe-
JKUM JIHATHOCTUPOBAHUS BbIIIOJIHAIOTCS
IIOJTHOCTBIO ABTOMATUYECKU. ABTOMATU-
3aLMs BCEX ONLMH JUArHOCTUPOBAHMUS
— ot 3anycka KMb u nojjepxanus pe-
KUMA €ro padoThl 4O IOCTAHOBKH JHAr-
HO3a M IIeYaTH IIPOTOKOJId — MHHHUMU-
3UpPYET CYyObEKTUBHBIN (hakTop. [TpogoI-
JKUTE/IbHOCTh JUATHOCTUPOBAHUA HE
[PEBLINAET 3 MHMH, YTO OIPEAEIACTCA
BPEMEHEM YCTAHOBJICHUS TEMIIEPATYPbl
y310B KMB. ITIpOU3BOAUTENBHOCTD TPY/AA
Ha TOPAJOK NPEBBIIIAET IIPOU3BOJU-
TEJIBHOCTD JPYI'MX CHUCTEM U TEM Oosee
PY4YHBIX NPUOOPOB. [TOATBEPK/IAEMOCTD
PE3YABIATOB AMarHOCTUKU KMB 6/113Ka K
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