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AHHOTAIUA

B nanHO# cTaThe IMpoaHaIM3UPOBaHBI MapaMETPhl aBTOMOOMIBHON TEXHUKH, ONpeleIsomue eé
Ha/ICKHOCTh B 3aBHCHMOCTH OT OCOOBIX YCJIOBHH ee JKCIulyaranuu. Ilo Kakaomy U3 JaHHBIX
MapaMeTpoB MOJyUYeHbI BEPOSTHOCTHBIC MOKA3aTeNIM HAJICKHOCTH aBTOMOOWIIBHOM TEXHHUKH MPH
MOMOIIM  TMPOTHO3MpOBaHMs. Ha OCHOBE BEpOSTHOCTHBIX IOKas3areneld  HaJeKHOCTH
chopMupoBaHbl TOKazarenw APGEKTUBHOCTA (PYHKIMOHHPOBAHHSA, Ha OCHOBE KOTOPBIX
BO3MOXHA OpraHu3anusi THOKOH CHCTEMBl TEXHHYECKOTO OOeCleYeHus aBToMOOmIeH c
ONTUMAaIBLHON NEpUOANIHOCTBIO.

KiroueBble cjoBa: mapaMeTpbl aBTOTPAHCIOPTHBIX CPEACTB, HAAEKHOCTh ABTOMOOMIIBHON
TEXHHKH, ITOKa3aTeNb 3P (HEeKTUBHOCTH, TEXHIUECKOE 00CITy)KUBAHHE.
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Abstract

This article explores the options of motor vehicles, defining its reliability depending on the
specific conditions of its operation. For each of these parameters obtained probabilistic reliability
automotive engineering with forecasting. On the basis of probabilistic reliability indices, the
generated performance indicators. Based on these values, it is possible to organize a flexible
system of technical support vehicles with optimal frequency.

Keywords: the options of motor vehicles, reliability automotive engineering, performance
indicator, the technical support.

B coBpeMeHHBIX YCIOBUSAX POJb M 3HAYCHHE aBTOMOOWIJILHOTO TPAHCIIOPTA MOCTOSHHO YBEIWYMBaKOTCA. B
HACTOSIIIEE BpEMs aBTOMOOWIILHEIN TPAHCIIOPT 3aHUMAET TOCTATOYHO BAXKHOE MECTO B TPAHCTIOPTHOM cructeme PD,
PEryJIIpHO OOCIIY)KMBas MOYTH 3 MIIH NPEANPUATHH M OpraHu3aliuii, a Takxke HacejaeHue cTpaHbl. CoOriacHo
HEKOTOPBIM OIIEHKaM, BKJIAJ] aBTOMOOHMJILHOTO TPAHCIIOPTa B MEPEBO3KH TPY30B B HACTOSINEE BPEMS COCTABISET
bomee 75 %, a maccaxupoB — okojo 55 % [XacamoB P. X. 2003]. B cBsS3M ¢ ITUM HYHCIO aBTOMOOWIIEH,
HCITOJIB3YEMBIX JIJIS1 PEIICHHUS OTMICAHHBIX BBIIIE 33/1a4, Ha TeppuTopun PO moctosHHO Bo3pacrtaet (puc. 1).

JlocTonHCTBa aBTOMOOMIFHOTO TPAHCIIOPTA, MPEAOPEISIISIONINE JOCTATOYHO BEICOKHE TEMITBI €r0 Pa3BUTHS,
CBSI3aHBI C ONEPATUBHOCTHIO (MOOMIBHOCTHIO) M THOKOCTBIO JOCTAaBKH TPy30B. [Ipu 3TOM OYeBHHO, YTO 3TH
CBOMCTBAa aBTOMOOUJILHOT'O TPAHCIIOPTAa BO MHOI'OM OIIPEACIISIOTCS YPOBHEM pa00TOCIIOCOOHOCTH U TEXHUUECKUM
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COCTOSIHUEM aBTOMOOMIJIBHOTO TTapKa, 3aBUCSIINMH, BO-TICPBBIX, OT HAJIE)KHOCTH CAMHX aBTOMOOWJICH, BO-BTOPBIX,
OT Mep o 00ECIeYCHUI0 X PAbOTOCIIOCOOHOCTH B MPOIECCe IKCIUTYaTaIllUH, a TAKKE OT YCIOBUH SKCIUTyaTalliu
[Xacanos P. X. 2003].

Cxokue TEHJICHIIMU HAOIONA0TCS U B OOJIACTH pPa3BUTHS BOSHHOTO aBTOMOOWMJIBHOIO TpaHcmoprta. Poib
asromoOmneii B Boopyxkennsix Cmmax (BC) P® mocTossHHO pacTer, MOSBISIOTCS HOBBIE BO3MOMKHOCTH HX
MIPUMEHEHUS, IPH 3TOM YHCIIO aBTOMOOMIIEH TaK:Ke TIOCTOSTHHO YBEIIMYUBACTCS.

Heo06xoumMo OTMETHTB, YTO TPUMEHEHUE aBTOMOOMIBHOTO TPAHCIIOPTA JJIS PEIICHUS 33]1a4, CTOSIIUX TePe]T
BC PO, umeer psin cymiecTBeHHBIX ocoOeHHOCTel. Criennduka mpuMeHeHus 3Tux aBTomodbmieit B BC takoBa, 94To
OOJBIIYI0 YacTh CBOEIO BPEMEHH 3TH aBTOMOOHIIN SKCIUTYaTUPYIOTCS B T.H. OCOOBIX YCIIOBHSX — HAmpuMep, B
YCIIOBUSIX IKCTPEMalbHO HU3KHMX M BbIcokux Temmeparyp (KpaitHero CeBepa, 3amoiisipbss WM B ITyCTBIHHBIX
YCIIOBHUSAX), B CYPOBBIX KIMMATUYECKUX YCIOBUSAX (HAIPUMED, TOBBINICHHOW BIAXXHOCTH), B YCIOBUSAX CIOXKHOTO
penbeda MECTHOCTH (HAaIIpuMep, B TOpax), B yCIOBHIX 0€3A0POKbs HIIH MOITHOTO OTCYTCTBHS JIOPOT, BOZMOKHOTO
PaaVaOHHOTO U XUMHUYECKOTO 3apaKeHUS MECTHOCTH W T.J. IIpu 3TOM BaKHOCTH BBIIIOJIHCHUS MOCTaBICHHON
3a/layyl 3a4acTyH) OKa3bIBAe€TCS HEM3MEPUMO BaKHEE, 4YeM OOECIEUYCHHE IEJIOCTHOCTH aBTOTPAHCIOPTA H
KaueCTBEHHOTO yXOJa 3a HHM, IMOCKOJBKY TOCTABJICHHBIC 3a7[a4d 3a4acTyi0 JOJDKHBI OBITh BBITIONHEHBI U
BBITIOTHSFOTCSI IFOOOH IIEHOM.
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Puc. 1. UncneHHOCTH Mapka rpy30BbIx aproMmoOwmiei B PO (Ha 1.07.2015)
Fig. 1. The number of freight cars in Russia (on 1.07.2015)

Takum oOpa3oMm, K Hambosee BaXHbIM (PaKTOpaM YCIIOBHH SKCIUTyaTald, W3MEHSIOIIMMCA B IIMPOKHX
npezenax, OTHOCITCS KIUMaTHIecKue M JOpOoXKHbIe ycnoBus. Ilpu 3ToM ycinoBus 3KcIulyaTallu aBTOMOOMIIBHON
TEXHUKH HEMHHYEMO BIUSIOT Ha PEXUMBI pabOThI €€ OTIENbHBIX arperatoB M JETaliei, YCKOPSIsl WIH 3aMe]Iss
M3MEHEHHE MMapaMeTPOB TEXHUIECKOTO COCTOSIHUS TEXHUKHU B IEJIOM.

Ko Bcem panee mepeuncieHHBIM (pakTopaM, OKa3bIBAIOIIMM BIMSHHE Ha 3KCIUIyaTalWI0 aBTOTPAHCIOPTA B
0COOBIX YCITIOBHUSX, HEOOXOAUMO 100aBUTH 3aYacTyI0 HEJIOCTATOYHO BBICOKHH YPOBEHb M KBaTH(DUKAIMIO Kak
caMHX BOJHTENIEH, Tak W OOCIHYXHBAIONIET0 aBTOTPAHCIOPT TEXHMYECKOro TiepcoHana (Hampumep,
BOCHHOCTY>KaIlIUX CPOUHOM CITY>KOBI).

Bce ykaszanHbIe BbIlle 0OCTOSATENBCTBA MPHUBOAAT K TOMY, YTO PACCUMTAHHBIE JUIS THUIOBBIX (yCpPEIHEHHBIX)
YCIIOBHI 3KCIUTyaTalliil CPOKH TPOBEACHUS TexHWdeckoro obcmyxuBanus (TO), mpuBeseHHBIE B TEXHHYECKOMH
JOKYMEHTAIINH, 3a4acTyI0 OKa3bIBAlOTCS HEJOCTATOYHO OOOCHOBAaHHBIMH. JTO NPUBOJHUT K YCKOPEHHOMY M3HOCY
JeTajeld, TOCPOYHOMY BBIXOXy Y3JIOB U arperaTtoB M3 CTPOsI B U KOHEYHOM HTOTe — K CHIDKEHHIO K0o3(h(uipeHTa
TOTOBHOCTH aBTOMOOWJIBHOTO Tapka B IIEIOM W K TIOBBIIIEHUIO HETPOM3BOJIUTENBHBIX 3aTpaT Ha €ro
9KCIITyaTalyio (YBEJIHUYCHHUIO 3aTPaT Ha PEMOHT U BOCCTAHOBJICHHE paboToCcrOcOOHOCTH aBTOMOOMIIEH ). B cBsi3zm ¢
9THM JJIsl PELIeHHsT OCHOBHBIX 3aJad TEXHHYECKOH HKCIUTyaTallud aBTOMOOWIBHOIO TpaHCIOpPTa HEOOXOAMMO
H3yYeHHE 3aKOHOMEPHOCTEH M3MEHEHHMsS TEXHHYECKOIO COCTOSHHUS aBTOMOOWIBHBIX Y3JIOB, arperaroB H
MEXaHU3MOB 110/ BIMSHUEM Pa3UIHBIX (DaKTOPOB B MPOIIECCE IKCILTYATAINH aBTOTEXHUKH.
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OnucanHble dKCTpeMaibHBIE (0COOBIE) YCIOBHS ASKCIUTyaTallid aBTOMOOWJIBPHON TEXHHKH, KaK IPaBHIIO,
XapaKTepU3yI0TCAd OJHOBPEMEHHBIM COYETAaHHEM HECKOIBKHUX HEOIArompuaTHHIX (akTopoB. Tak, mis XOJI0THOTO
KJIMMaTHYECKOT0 paliOHa CTPaHbl XapaKTEPHBI HE TOJILKO HU3KAas TEMIIEpaTypa OKpY>KaloIIero Bo3Ayxa U BeTep, HO
u 0oJsee TsKeNble JOPOKHBIE YCIOBHS (CHEXKHBIC 3aHOCHI, IOPOTH 0€3 TBEPAOTO MOKPHITUS U Mp.). s ®apKkux u
CYyXUX KIMMaTHYECKHX pPalOHOB, KpOME BBICOKOW TeMIIepaTypbl, NEHCTBYIOT (DaKTOpbI CONHEYHOW pagualvd U
OONBLION 3ambUICHHOCTH BO3Myxa, W T.O. [lpm sKcmimyaTanuyn aBTOMOOMJIBHOM TEXHUKHM B OCOOBIX YCIOBHUSIX
HEOOXOMMO YUUTHIBATH BCE 3TH (PAKTOPHI, OJJHAKO, K COKAIICHHIO, BOTIPOCHI TAKOH SKCIUTyaTalluid aBTOTPAHCIIOPTa
B HACTOSIIIEE BPeMsI HCCIIEIOBAHBI M OTIFICAHBI HEJJOCTATOYHO TITyOOKO.

OO0mue BOMIPOCHI SKCIUTyaTaIllii aBTOMOOMIIFHOW TEXHHUKH B OCOOBIX YCIOBHAX HCCIIENOBAINCH, HATIPUMED, B
paborax [Arees E. B., 2015, Edpemor JI. B., 2015]. K coxaneHuro, 3Tu pabOThl HOCAT 1O OOJIBIICH dYacTh
TEOPETHUYECKUN XapaKTep, U B HUX HET NMPAKTUIECKHUX PEKOMEHIAIMH I10 HCIIOIb30BAaHUIO0 KOHKPETHBIX THIIOB
aBTOMOOWITFHOW TEXHUKH B KOHKPETHBIX YCIOBUSAX IKCILTyaTaIlHH.

OTnenbHbIE BOMPOCHL, IOCBALICHHBIE SKCIUTyaTallMd ABTOMOOWIIEH B KOHKPETHBIX KIMMATUYECKUX H
JOPOKHBIX YCIIOBHSIX HCCIIEAOBAINCH, HAIpUMep, B padbotax I1.

I1. Omenxoa [Omenkos I1. I1., 2000], B.B. Monosa [Monos B. B., 2013] u apyrux aBTopoB. OHaKO TaKkux
paboT B Hacrosmiee BpeMs HE TaKk MHOTO, W TOYTH BCE€ OHHM IIOCBSIICHHl WCCIEAOBAHUIO JIUIIH CTPOTO
OTIpeJIeIEHHOH (T.€. KOHKPETHON ¥ MOYTH BCETAa AJOCTATOYHO Y3KO0i) TpOOIeMBl.

Tem He MeHee, MPOBEICHHBIN aHATN3 UMEIOIINXCS pa0oT MO JAaHHON TeMaTHKE TTO3BOJIIII BEIICTUTh U3 00IIei
COBOKYITHOCTH TEXHHYECKUX IMapaMEeTPOB aBTOMOOMIBFHON TEXHHKH PsIi HanOOJee BaXKHBIX IapaMeTPOB, KOTOPHIX
BIUIOTHYIO CBA3aHbl C YCKOPCHHBIM BBIXOJOM U3 CTpPOA aBTOMO6I/IJII)HI)IX Y3JIOB B OCO6I)IX YCIOBUAX HX
OKCILTyaTallu. HpI/I OTOM [JIs1 KOHKPCTHBIX YCJ'IOBI/II\/'I OKCILUTyaTallui AaBTOTCXHHUKU 3TU OCHOBHBIC (T.H.
OTIpEETISIONINE) TapaMEeTPhl MOTYT OBITH PA3ITNIHBIMH.

Takum 00pa3om, Moj ONpeNeNIONMM apaMeTpoM aBTOMOOMIIbHOM TexHuku (AT) OyJaeM MOHMMATh TaKOH
MHQOPMATHBHBIA (JMarHOCTUYECKUH) MapaMeTp, KOTOPHIA B JIAHHBIH TEKYIIUH MOMEHT BpPEMEHH OKa3bIBacT
HauOoIpIee BIMSHUE (MMEET pelIaroliee 3HaueHue) s obecnedenus: pabotocnocodbnoctn AT, n mpu BeIxone
KOTOPOTO 3a JIOIMYCTUMBIE TpeAensl TpoucxonuT oTkas AT. O4eBHIHO, 9TO BBIXOJ OJHOTO M3 TAKHUX MapaMeTpoB
3a JOMyCTUMbIE (3aZaHHbIC) Mpeaeibl MPUBOAUT K OTKa3y aBTOMOOWIBHOH TEXHUKUA B IIEJIOM, U Ha00OpOT,
MoJIIepKaHre 3HAYEHUH YKa3aHHBIX [MapaMeTpoB B IMpeaeliaXx HOPMBI IMO3BOJIUT 00ECHednTh PaboTOCTIOCOOHOCTh
BOCHHON aBTOMOOWIBHON TEXHHKH B TEUYCHHE BCErOo 3aJaHHOTO HHTEpPBAJIa BPEMEHH (CpOKa CIYXKOBI).
Crnie1oBaTeNIbHO, MPH IKCILTyaTal[M BOSHHOW aBTOMOOMJILHOW TEXHUKH B OCOOBIX YCIOBUSAX OJTHOU M3 JJOCTATOYHO
BAXHBIX U aKTYaJIbHBIX 3a71a4 SABJIACTCA NOAACPKAHUE B YCTAHOBJICHHBIX ITPEACIax 3HAUCHHI JaHHBIX IMapaMETpPOB.
Heobxomumo mpemynpexiaTh 3TH IMOCTEIIEHHBIE OTKa3bl, T.€. TaK OPraHW30BaTh TEXHUYECKYIO SKCIUTyaTallHIo,
YTOOBI TIyTEM CBOEBPEMEHHO OPTraHM30BaHHBIX MNPOQWIAKTHYECKUX pabOT TMPOBECTH CBOEBPEMEHHYIO
MOJIPETYJIMPOBKY WIIM 3aMeHy y3ia (arperara). Tak Kak, ¢ OJIHOW CTOPOHBI, ITACCUBHOE OKUAaHUE OTKa3a BeleT K
MOTEepPsIM W3-3a TPOCTOS, C APYrOd — CIWIIKOM 4YacThle IPOBEPKH TEXHUYECKOTO COCTOSHHUS IPHUBOIAT K
YBEJIMYESHHIO 3aTpaT Ha oOcyxuBanue AT.

Takum 00pa3oM, MpaBUIIBHO OpPraHW30BaHHAsE TeXHUYECKas 3kciutyaraius AT B oOlieM BUae mpeanoaraet
noJiIepKaHre HYXXHBIX TapaMeTpOB B TIpeleliax HOPMBI B TEUYEHHE 33/IaHHOTO CPOKa CIYXKOBI B YCIOBHSIX
BO3JICMCTBHS CIy4YallHBIX BHEUTHUX (DaKTOPOB, HAYAIBHBIX 3HAUEHWH 3THUX IMapaMeTpOB M HMX W3MEHEHHH BO
BpeMeHH. PerreHne AaHHOW 3amadu JIOCTUTAETCA IIyTEM peryiaupoBKH TpeOyembix mapamerpoB AT (mpu
HEOOXOJMMOCTH — U 3aMEHBI €€ OTICIBHBIX Y3JI0B), T.€. IyTeM OpTaHU3aINU TEXHUYecKoro obcmyxuBanus AT.

TexHndyeckoe O0OCTY)XKHUBaHHE — KOMIUIEKC ONepaluii 10 MOANepKaHUuI0 pabOoTOCIOCOOHOCTH —WITH
WCTPAaBHOCTH W3JEJHs MPU WUCIOIb30BaHUH 110 HA3HAYCHUIO, OXKUJAHUM, XPAaHEHUH U TpaHcropTupoBanun. [lox
TeXxHu4YeckuM obOciyxuBanueM AT B pabore OyaeM MOHMMATh KOMIUIEKC paOOT MO KOHTPOJO (TPOBEpKE
COOTBETCTBHS YCTaHOBJICHHBIM HOpMaM) 3HAYE€HHI OCHOBHBIX JMAarHOCTHYECKUX mapameTrpoB AT, u noBeneHuio
3TUX 3HAYEHH N0 TpeOyeMbIX ypoBHEH, a moa nepuoandHocTbio TO AT — meproanyHOCTh TIPOBEACHUS TAKOTO
KoMIiekca pador. TO sBisgercs OMHMM U3 JTamoOB IIpolecca JKcinryaranuu [ABmyeBckuit B.C., 1986;
barpkoBckmii A.M., batekoBckuit M. A., Poiiko3s I'.A., Uynuaos C.M. 2014].

OueBuaHO, uTO BO BpeMs skciutyatauuu AT B meiaom M ee y3ibl M arperarbl — B OTAEIBHOCTH MOTYT
HAXOJIUTHCS KaK B pabOTOCIOCOOHOM COCTOSIHWH, TIPU KOTOPOM 3HAYCHUS 3aJIaHHBIX MMapaMeTPOB HE MPEBBIIIAIOT
CBOETO TMpENENIbHOTO 3HAYeHHs, TaK M B COCTOSHUM OTKa3a. B ycTaHOBJIEHHbIE MOMEHTHI BpEMEHH,
COOTBETCTBYIOIIME MOMEHTY Hauaia odepenHoro TO, AT cHuMaeTcs c 3KCIUTyaTauuu IJisi KOHTPOJS W, NpHU
HEOOXOIUMOCTH, Il BOCCTaHOBIEHHS ee paborocrnocoOHocTH. TakuM 00pa3oM, KpoMe peXrMa SKCIUTyaTaluu
(nconp30BaHMA 1O TpPSIMOMY mpeaHasHadeHHro), AT MOXeT HaxOgUTbcd HW B PEKUME KOHTPOIA
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paboTOCTIOCOOHOCTH, a TIPH HEOOXOAMMOCTH — M B PEKUME BOCCTAHOBJICHHS paboTocroco0HocTH. TakuM oOpazom,
T.H. UK pereHepariud AT COCTOUT U3 TPeX OCHOBHBIX COCTABISIOIINX: W3 BPEMEHU HCIOIB30BAaHUS TEXHUKHU IO
npsMOMY TIpeTHa3HaYeHUIO (BpeMEHH A0 MOMeHTa Hayana odepenHoro TO), BKIIOYAOMEro BpemMst 0e30TKa3HON
pabotel u Bpems otkaza AT, a Takke M3 BpEMEHH, 3aTPauMBaEMOT0 Ha KOHTpOJIb paboTocnocodHocTn AT, u u3
BpPEMEHH BOCCTAaHOBJICHUS ¢ paboToCIOCOOHOCTH. PereHepalliOHHbIN IIHKIT MIOBTOPSETCS TIOCIE BOCCTAHOBIICHUS
paboTocIocOOHOCTH CHCTEMBI AKTUBHOH 3amuThl nHpopmMaun (puc. 2) [Edpemos JI. B., 2015].
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Puc. 2. lluxin perereparun AT
Fig. 2. Regeneration cycle automotive vehicles

Ha pucynke 2 npuHATHI cienyiomue o0003HadeHus: Tper— MEPHOJ pereHepaluu; tg,— CpeaHee Bpems
Oe3oTkazHol paboTel AT Ha mHTEpBane T, t,.,— cpeanee Bpems orka3a AT Ha WHTEpBale T; T— MEPUOJUIHOCTD
npoBenerns ceancoB TO AT (momeHT Havanma ouepenHoro TO); Trg— cpemHss mauTensHOCTH nposeneHus TO;

T,— CpemHss IIMTENBHOCTh KOHTPOJs pabdorocmocobHocTH AT; 7T,— cpemHsisl DIUTENTbHOCTb BOCCTAHOBJICHHS

paborocnocobHocTH AT.

C tepmunoM TO TecHO cBsI3aHO Takke NOHATHE cTpaTeru TO — cuCTeMbI PaBUJl YIPABICHUS TEXHUUECKUM
cocrossHeM m3uenust B mporecce TO. Llempto ctpatermnm TO sBisieTcs BBIOOp YHpaBieHHS TEXHUYECKHM
COCTOSIHUEM W3JICTHIA B TEUCHHE MX CPOKa CIYKOBI, IIO3BOJISIONIETO 00CCIICUUTh 3a/JaHHbIH YPOBEHb TOTOBHOCTH
M3JCTNIA K WCIOJB30BAaHUIO IO TMpEJHA3HAYCHHIO, WX PabOTOCIMOCOOHOCTh B MPOILECCEe JKCILTyaTalluH,
MHUHMMaJIBHBIE 3aTpaThl BpEeMEHH, TpyAa u cpeactB Ha BeimonHenune TO. Bompocam uaenTudukanuu
TEXHUYCECKOI'O COCTOAHUA U CTPATCTUAM O6CJIy)KI/IBaHI/I$I TEXHHUYCCKHUX CHUCTEM IIOCBAILICHO JOCTAaTOYHO 6OHI)HIOC
KOJIMYECTBO JINTEPATyphl. [Ipu 3TOM COBpEMEHHBIC CTPATErMH OOCITY)KMBAHUS TPUHATO MOIPA3ICIATh B OOIIEM
cllydae Ha TPH BHJA:

1. IlepBeIii BUI — 00CTyXKMBaHHE 000PYIOBaHUS MOCIE BBIXOIA €r0 U3 CTPOSL.

B stom ciiydae oOopynoBaHHe SKCILTyaTHPYETCsl O €ro BBIXOJa U3 CTpos. B OCHOBHOM 3TO Kacaercs
HEIOpOTOro BCIIOMOTaTEIbHOIO 00OPYAOBaHMS NPU HAJIMYUM €r0 Pe3epBUPOBAHMS, KOIZIa 3aMeHa 000pyA0BaHHUs
JeIIeBIe, YeM 3aTpaThl HAa €ro PeMOHT M OOCIyXHBaHHE. B OTCYTCTBHM pe3epBHpPOBaHUS Ha BpPeMsl PEMOHTa
MIPOIIECC MCIIONB30BAaHUS 110 Ha3HAUYEHUIO MpuocTaHaBiuBaeTca. OnucanHelil Bua obcmyxxuBanus g AT B cury
MHOTUX NPUYUH Ha MPAKTUKE MPAKTUICCKU HC ITPUMCHIACTCS.

2. Bropoii Bun o0cityxuBaHus — 00CIy>KHBaHHE 000PYIOBaHUS MO pErjaMeHTy. DTOT BUJ NpPeAyCMaTpUBAET
JIBa BO3MOXKHBIX NpaBuia: nposegaeHue TO mocie BeIpabOTKH pecypca 1o ompeaesieHHoMy nokaszatento (TO mo
BeIpaboTKe pecypca — HanpuMmep, TO oTaenbHbIX y3710B 1 arperatoB AT yepe3 kaxkapie 10 Toicsd kM mpobera) uitu
nposenenne TO uepes prukcupoBaHHBIE CPOKH (KaJeHIApHOE 00CTyXKUBaHUE — HAIpuMmep, exeroguoe TO).

[Ipunnun oOcmyxuBaHMA NO HapabOTKe MpPEANoyiaraeT, 4YTo IMEpedeHb U IE€PUOJUYHOCTH BBIIOTHEHHS
oriepaluii ompeneNsoTcsl 3Ha4YeHueM HapaObOTKH 00BbEeKTa ¢ Hadasia SKCIUTyaTallud. JTOT NMPUHIIUI TPUMEHSIETCS,
KaK MMpaBmiIo, Ui opranu3anui TO TEXHUYECKUX yCTPOICTB, MMEIONIHNX ITO/IBEP’KEHHBIE OTHOCHTEILHO OBICTPOMY
W3HOCY Ba)KHEHIIME D3JIEMEHTHl W TPH YCIOBHM BO3MOYKHOCTU BBIICNIUTH MapaMeTp, ONpPeAeISIFOIINN
paboTocrnocoOHOCTh ycTpoiicTBa. bolee cloXHBIE TEXHHYECKHE YCTPOMCTBA, Kak IMPaBHIO, UMEIOT B CBOEM
COCTaBe MHOYKECTBO AJIEMEHTOB M y3JIOB C Pa3IMYHBIMH MOKa3aTeNIMU HAaJEKHOCTH. B 3TOM ciydae HEBO3MOXKHO
BBIJICJINTH ONPEACISIONINNA MapaMeTp U3AeNus U NPUMEHUTh MPUHIUI OOCITyKUBaHMA IO BBIpAOOTKE pecypca, U
i opranmzanuu TO wucnonb3yercst KajleHAapHeld npuHmmil. KaneHpapHoe o0ciayXKMBaHUE NPOU3BOIUTCS B
COOTBETCTBHHM C PEKOMEHIAIUSIMH 3aBOJA-M3TOTOBHUTENS dYepe3 (PUKCHpOBAaHHBIE TPOMEXYTKH BPEMEHHU
HE3aBUCHMO OT TEXHHUYECKOT'O COCTOSIHUSI 000pyaoBaHus. Takoe 00CIyKMBaHUE SIBJISETCS OCHOBHBIM JIJIsI MHOTHX
TEXHUUYECKUX YCTPONUCTB U 110 CBOEMY COJIEPIKaHUIO HOCUT IJIAHOBO-TIPEAYIPEIUTENBHBIA XapaKkTep.

TO 1o peryiiaMeHTy IpemycMaTpUBAEeT CTPOTO ONPEACIIEHHBIN 00beM M IMEPUOAUIHOCTH MPOBOJIUMEIX padoT,
KOTOpPBIC OHNPCACIIAIOTCA Ha OCHOBC CTATUCTUYCCKUX [JAHHBIX, IIOJIYYCHHBIX ITYTEM OpraHu3aluu ONBITHON
3KCILTyaTalliM 3HAYUTEIBHOTO KOJIMYECTBA TEXHUKH B CPETHECTATUCTHUECKUX YCIOBUAX MX NpUMeHeHus. [lepuon
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Mexny mnpoBeaeHueM TO ycTaHaBIMBAarOT paBHBIM BPEMEHH, B TEUYEHHE KOTOPOIO OIpEAETICeHHas a0Jis
00opymoBaHUs, TOABEPTaeMOr0 ONBITHOM KCILTyaTalnu, paboTaeT 6e3 0TKa30B.

[penynpeaurensheiii xapaktep TO mo periaMeHTy NMPUBOAMT K TOMY, YTO OOJbIIAsl YacTh PETYIHPYEMBIX
WM 3aMEHSEMBIX DIIEMEHTOB 000pyI0BaHUs, KaK MPaBUIIo, He nopabaTeiBaeT cBO pecypce. Ilpu obcinyxuBaHuu 1o
pernamenty MHorue oneparuu TO BemonHsr0TCs 0e3 pakTHueckoi nx Heooxoaumoctru. Kpome Toro, Uit MHOTHX
Y3JI0B TEXHUYECKHUX CHUCTEM OOCTy)KMBaHHE MO PErJaMEHTY HE CHIDKAeT BEPOSITHOCTH BBIXOJA MX M3 CTpPOSL.
UccnenoBanuss mokazanu, 4To NpuUMHON okomo 70 % 1edeKTOB TeXHHMYECKHX CpPEACTB, HaXOISAIIUXCS B
SKCIDTyaTalwy, siBisgercs npoenenue Ha Hux TO [3emenmnoB B.A. 1991]. [IpoBenennsrii aHanmu3 MOKa3bIBaeT, YTO
pu 0OCTy)XUBaHUH 10 periamedTy Toiabko 30 % oT obmero Bpemenw, 3aTpaumBaemoro Ha TO, TpaTutcs Ha
HEOOXOIUMBIe JUTS ToAepKaHus paboToCIocOOHOCTH omepauur, a 70 % mpuxoAnuTcs Ha onepamnuu, 6e3 KOTOPBIX
MOXHO ObuTO OBI 0OOTHCE. Takum oOpazom, TO mo permameHTy XapaKTepHBI 3aBBIIICHHBIE 00BEMBI PadOT U
HEOOOCHOBAaHHO 4acTasi HEPUOAUYHOCTh UX IIPOBEACHUS, KOTOPbIE HA3HAYAIOTCS M3TOTOBUTENIEM JUISL TOrO, YTOOBI
C 3amacoM o0ecneunTh TpeOyeMble TIOKa3aTeIl HaJeKHOCTH PA3JINYHBIX Y3JI0B U arperaToB [3enenios B.A. 1991].

C nmpyroil CTOpoHBI, KaKk Y€ OTMeuaJoch BbIlIe, MpH 3Kciuryarauud AT B 0COOBIX YCIOBHSIX JOCTaTOYHO
4yacTo HaOMIOAAeTCs] MHAs KapTHHA: PAacCUMTAaHHAasl IJIsl TUIIOBBIX YCJIOBHUH JKCIUIyaTauuu nepuoguyHocts TO,
HaIpOTHUB, OKa3bIBAETCS] HEJOCTATOYHOH, T.€. Y376l U arperatbl AT BBIXOAST U3 CTPOS yallle, YeM IPH THIIOBBIX
ycnoBusix skcruryatauuu AT.

Takum oOpazom, mpumeHnenue TO mo perimamenty it AT mpu 0coOBIX YCIOBHSAX €€ JKCIUTyaTallii Ha
NPAaKTUKE 3a4acTyl0 OKa3bIBA€TCSl HEAOCTaTOYHO 3()()EKTUBHBIM, MOCKOJIBKY HE YUHUTBIBACT OCOOEHHOCTEH
BpPEMEHHOTO apelida KOHTPOIUPYEMBIX TapaMeTpoB 1 ocobeHHocTel skcruryaranun AT.

3. Tperuii BuI 00CTyXKHBaHUSI — OOCTYXKHBaHHUE [0 COCTOSHUIO, IIPH KOTOPOM IepeueHb U NEPUOAMIHOCTD
BBINIOJIHEHUSI ONlepaluii omnpenensercs: (GakTHYECKMM TEXHHYECKUM COCTOSHHEM OObeKTa B MOMEHT Hauyasia TO.
Orot Bug TO npemycMaTpuBaeT OIEHKY CpoKa pabOTOCOCOOHOCTH Ha OCHOBE MPOTHO3a BPEMEHH HAXOXKICHUS B
JOMYCTUMBIX MpeenaXx TaKuX MapaMeTpoB TEXHHUYECKOTO CPEACTBA, KOTOPBIE OIMPENEINISIOT BO3MOXKHOCTH €ro
MpUMEHEHUs 110 HazHadeHuto. O0cmyxuBaHue 1o (PaKTHIECKOMY COCTOSIHUIO OTHOCUTCS K THOKO# cucteme TO.

Hns onpenenenust nepuoguyHocTH npoBepeHus: TO mpu oOCIyXKHMBAaHUM MO COCTOSIHUIO HCIOJIB3YIOTCS
CBE/ICHUS O 3aKOHOMEPHOCTSIX IPOLECCOB HM3MEHEHHs MapaMeTpOB WX DJIEMEHTOB M JaHHBIE KOHTPOJS 3THUX
napameTpoB. Takod moOxxox MO3BoJIsieT oOecneduTh TpedyemMoe KadecTBO (DYHKUHMOHHUPOBAHUS TEXHHUUECKUX
00BEKTOB MPH YCTpaHESHUH HeAOCTaTKOB, mpucymux TO mo permamenty [Cutunxuaa M. B., 2003].

OO0ciyXuBaHHE TI0 COCTOSHUIO TPeOYyeT MEepUOIMUYECKUX W3MEPEHHH 3HAYSHHH OINpeJleIeHHBIX IMapaMeTpoB
u3Aenusl. OTH U3MEPEHHbIC 3HAYCHHUS SIBIISIOTCSI OCHOBOM JJISi MIPOTHO3a TEXHHUYECKOTO COCTOSHUS m3ienus. Ha
OCHOBE IPOTHO3a MPUHUMAETCS pelieHue o cpokax nposeaeHust TO u o0beme ero onepauunii [YepHomopen A.A.,
bonrosa E.B., Uepanomopen /[.A., KoBanenko A.H. 2015].

OO0ciyXHBaHHE TI0 COCTOSIHUIO JIOCTATOYHO HIMPOKO UCTIONIB3YETCS MPH IKCILTyaTallul Pa3IUdHBbIX 00pa3IoB
TEXHUKHM M aKTHBHO BHEAPSETCA B LEJIOM PSIE€ PA3BHBAIOLIMXCS OTpaciedl, 0COOCHHO B PaiuO3JIEKTPOHHOM
npombiuieHHOCTH. [IpuMenurensho ke K AT 1 B 0cOOGHHOCTH — IJIs1 SKCTPEMAaJIbHBIX YCIOBHIl €€ SKCIUTyaTalu
takue TuOkue cucteMsl TO, K coXXaneHuIo, B HacToAIIee BpeMs pa3paOdOTaHbl M UCCIIEOBAHbI TIOKA HEJIOCTATOYHO
HIMPOKO.

MHorue cneuudanucTtsl 1o 3kciuryatauun AT, oco3HaBas 3Ty mpoOieMy, NPEeINPUHUMAIOT MOIBITKU
CaMOCTOSITETIbHO 00OCHOBATh MEPUONUYHOCT TpoBeaeHuss TO u HazHauuTh cpoku nposeneHuss TO AT Ha Gaze
CcOOCTBEHHOTO OmBITa. B KadecTBe mpumepa MOKHO MPUBECTH IMOMPABOYHBIE KOAPGUIMEHTH K HOpMaTHBaM Ha
nposenenne TO, npuBeneHHbIe B [ TexHMUeCcKas 3KCIUTyaTaus apTomoomeid: Yueonuk, 1991].

Tak, 11 >KapKOro M XOJOJHOro KiuMaTta Juis nepuoxmuHoctd TO aBropamMu BBENEH IONPaBOYHBIN
ko3 durment 0,9; ans onenku Tpymoemkoctu pador mo TO — or 1,1 mo 1,3; mns mpobera 10 KanmUTalbHOTO
pemonTa kK03hdunment npenycmarpusaet 0,7 — 0,9 ycranosnennoro npoOera, u T.1. TakoMy HOAXO0AY NPUCYILU
CyOBEKTUBHOCTb M HEJIOCTATOUHAsI HAyYHass 000CHOBAaHHOCTH MPUHATHS PELICHUH O MOMEHTAX Hadaa 04epeHoro
TO ammaparypel. B cBsi3n ¢ 3TUM BO3HHKaeT 3agadya pa3pabOTKM HAyyHO OOOCHOBAaHHOTO  IOAXOJAa K
onpezaeneHuio ontumanbHoro nepuogaa TO AT, mpu xotopom AT ynosneTBopsiia 651 BceM NMPEeAbABISIEMBIM K HEH
TpeOOBaHUIM IO HaJIS)KHOCTH [P CHHKEHUH 3aTpaT Ha HKCIUTyaTalHIo.

Crnenyer OTMETUTh, YTO HEOOXOJMMBIMUA OPTaHM3AlMOHHBIMH YCIOBUSMH MpuMeHeHHss TO 1o COCTOSHHIO
SIBIISIFOTCS. DKOHOMUYECKas 11e7Ieco00pa3HOCTh, HAIMYME MPUOOPHOIN 0a3bl, HATMYUE METOJAMKH MPOTHO3HPOBAHMUS
TEXHUYECKOTO COCTOSIHUSI, OOYYEHHBI IEepcOHall M KOHTPOJIEHNPUTOAHOCTh 0o0OpyaoBaHusi. HeoOxomumbiM
TEXHUYECKUM YyciioBHeM npuMeHeHus: TO Mo COCTOSHUIO SIBISIETCS HAJUYME DJIEMEHTOB C SPKO BBIPaKEHHBIM
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BPEMEHHBIM JIpeiipoM KOHTPOIUPYEMBIX (OTPEAEISIONINX ) TapaMETPOB, KOTOPHIE SBIISOTCS ONPEASIISIOIIAMH IS
obecrnieuenus paborocrmocobHocTH yerpoiicTsa [http://thepit.oaosng.ru/babenko_r.htm].

B paborax E.IO. bapsunosnua, H.H. CmupHOBa, B.A. KamranoBa 1 HEKOTOPBIX IPYTHX aBTOPOB MOKAa3aHO,
4TO OOCITYy’)KMBaHHWE IO COCTOSHHIO SIBJISCTCS HamOojee TMEpCreKTHBHBIM CPENU CYHIECTBYIONIMX B HACTOSIIEES
BpeMs Bu0B TO. OOciayXMBaHUE N0 COCTOSIHHIO MO3BOJISIET 00ECIEUUTh TPeOyeMyI0 HaJeKHOCTh CHCTEM (a B
psize ciydaeB M TOBBICUTH ee) mpu ymeHblneHuu 3arpar Ha TO [CmupuoB H. H, Hnkxesmu A. A., 1980;
ITeryxoB I'.b., 1989]. OteuecTBeHHass W 3apyOekHas MpPaKTHKA ITOKa3bIBAET, YTO IPH OSTOM 3aTpaThl Ha
JKCILTyaTaluio cokpamiarorces a0 30 %, a pecypc o0OpyIoBaHHS 0 CPABHEHHIO C KaJICHIAAPHBIM MPUHIMIIOM
oOcnyxuBaHus yBenuuuBaercs Ha 35 — 40 % [Curunxuna M. B., 2003; http://thepit.oaosng.ru/babenko_r.htm].

Bricokas 3¢ pekTuBHOCTE METOOB OOCIYKUBAHHA 110 COCTOSIHHIO JOCTHIAETCs 3a CUET MPeayNpekKICHHUs B
nporiecce TO Oompiiero, mo cpaBHeHWIO ¢ ApyrumH Bumamu TO, 9ucina OTKa30B, KOTOpOE peanu3yeTrcss Ha
NpakTUKE TOCPENCTBOM  INPOTHO3UPOBAHMS  TEXHHMYECKOTO  COCTOSHHS.  [IPOTHO3UpPOBAHUE  MO3BOJISIET
9KCIUTyaTUPOBATh KOHTPOJIUPYEMBIA OOBEKT 10 MOSABJICHUS MPU3HAKOB OMACHOTO CHMKEHHUS! paboTOCTIOCOOHOCTH,
TEM CcaMbIM TIPOJJIEBAasl CPOK CIYyXObl OOOpPYIOBaHHMA 3a TIPENENbl HOPMATHBHOTO CpPOKa, HCKIOYas
NpeXIeBPEMEHHbIE BMEIIATEIILCTBA B €ro padoTy M CHIXKAs 3aTpaTbl Ha oOchykuBaHWe. Pa3paboTka THOKMX
crpatrernii TO mnpumenurensHo kK AT u wucrnonb3oBaHMe pa3pabOTaHHBIX THOKUX CTpaTerwii IO3BOJIAT
cBoeBpeMeHHO mpoBoauTh TO AT, T.e. obecnieunTs mocTossHHOE HaxoxaeHue 3HaueHnid Oll B mpemenax HOPMBL,
MIpeIoTBpaIIas TEM CaMbIM KaK BBIXOJ M3 CTPOs OTAENbHBIX y310B (arperatoB) AT, Tak u otka3z AT B nenom. Ilpu
9TOM OIMCAHHBIA BHIIIE MOAXOJ K ompeneneHuto mapaMmeTpoB TO kak stama skcrumyatanud AT moxkeT OBITH
peanr30BaH COBMECTHO CO CTATUCTUYECKUM MOJXOJI0M, HAPUMEP, UCIONb30BaThes I KoppekTupoBanus TO mo
pernamenty. [Ipu atom TO AT, nmpoBoanMoe o THOKO# CTpaTeruu, B OTINYHE OT 0OCITYKUBAaHUS IO PETTIaMEHTYy,
MO3BOJIUT YYECTh TaKkue (pakTophl, KaK TEXHUIECKOE COCTOSHIE U 0COOBIE YCIOBHS dKCIITyaTaunu AT U1 KaxIoro
KOHKPETHOTO CITydast.

Takum 00pa3oM, Ha OCHOBE aHanM3a MMerOMmUXcs BUAOB TO M ¢ y4eTOM HX BBIABICHHBIX HEIOCTATKOB
JIOCTaTOYHO aKTyaJbHOHM SBISETCA 3amada pa3paboTK HaydHO OOOCHOBAHHOTO  IOAXONa K OIPENeNeHUI0
ontuManbHoro nepuoga TO AT 1T, [Ipu 3ToM nox onTumanbHOM mepuoauuHOCTHIO mpoBeacHus TO AT Oynem
TIOHVMATP TIEPUOANIHOCTb, TIPH KOTOPOH 00ECTIeUnBAETCS BHIITOJHEHIE OCHOBHBIX TPeOOBaHUMA, MPEeIbsBIsIeMbIX K AT
(ee K HaJe)KHOCTH 1 3aTpaTaM Ha €€ SKCIDTYaTaIlHIo).

3anady omnpejeneHus ONTUMaIbHOHN nepuoguaHocTy TO 1enecoodpa3Ho peniats ¢ UCIOIL30BAHUEM TEOPHH
BEeKTOpHOTO aHanu3a 3gdextuBHocty [[leryxor I'.b., 1989]. B cooTBeTCTBUM C JaHHBIM TOJIXOJOM M3 OOIICH
COBOKYIMHOCTH CBOUCTB AT MOryT OBITH BbIIENEHBI OCHOBHBIE CBOMCTBA, 00YCIaBIMBAIOIIUE €€ NMPUTOJHOCTH K
WCTIONIb30BaHMIO 110 TIPEAHAa3HAUEHUIO M OMPEIEIIONNe KaueCcTBO ee (PyHKIIMOHUPOBAHMS: Hajne:xKHOCTh AT u ee
9KOHOMHYHOCTH (3aTpaThl Ha ee¢ DKCIUTyaTalnio). BBIOpaHHYI0 COBOKYIMHOCTH CBOWCTB HA30BEM KadeCTBOM
¢ynkunonupoBanus AT [Ileryxos I'.Bb., 1989].

B kauectBe mepBoro mokasaTens KadecTBa IeJecooOpa3HO HCIIONB30BaTh IMoKaszarenb ToToBHOCTH AT,
XapaKTEepU3yIOIINi ee TOTOBHOCTh K MCIOJB30BAHHUIO IO MPEIHA3HAYEHUIO B MPOU3BOJIHBII MOMEHT BPEMEHH
sKcIuTyaTaruu. s omqHoro nukia pereHepanuu (puc. 2) MOXKHO 3alHCaTh COOTHOIICHHUE:

M |.t6pJ
] >

rae M [tﬁpJ — Maremarnieckoe oxunanue (MO) qmutensHocTr 6e30TKa3sHol paboTel AT 3a meproa BpeMeHH T,

K

M [TpJ— MO mnepuojia pereHepauu Tp .

IlokazaTenh TOTOBHOCTH, B OTIMYHE OT KO3(h(UIMEHTa TOTOBHOCTH, YUYUTBIBAET BCE OCHOBHBIE
COCTaBJISIONINE MTPOCTOEB, KOTOPHIE MOTYT HMETh MECTO TpH (GYHKIIMOHUpOBaHUH AT, 1 MOKET OBITh MPEIICTABICH
B BUJIe (PYHKIIMH, 3aBUCSILICH OT 3Ha4YeHuH nepuoauanoctu TO:

[P )t

T P@)x(c+7)+P (D)x(r 4z +7,) "

OTK

K..(7) @)

rae J. R, (t)dt = t,, — cpennee Bpems Ge30Tka3HOl paGoTel AT Ha MHTEpBATIE T;
0
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P (7) - BEPOATHOCTH Oe30TKa3HOW paboThl AT Ha UHTEpBaeE T;

P .. (r) — BepostHOCTH OTKaza AT Ha WHTepBaje T, a OCTalbHbIE O0O3HAYEHHS COOTBETCTBYIOT paHEE

OTK
BBEJICHHBIM.
[Tocne mpeoOpa3oBaHHs MOTYIUM:

[P0t
K, ()= °

- ' 3
T47,+P, (0)x7,) ©
ITpoBenenubie pacyetsl W MojenupoBanue ¢yukuuu (3) B cpeme «MathCad» mokaszamu, 4ro mpu
OTIpeIeJICHHOM 3HAUYe€HWW TICPUOAWMYHOCTH IMPOBEACHHMS ceaHcoB KOHTpoisd m TO BeIpakeHue Buma (3) mMmeer
€JIMHCTBCHHBI MaKCUMyM. 3Ha4eHHEe MOMEHTa Hadaia odeperaHoro TO, mpu KOTOPOM TOKa3aTellb TOTOBHOCTHU
MaKCHUMAaJICH, MOXET OBITh OIIPEICIICHO METOIOM Tepebopa ¢ ucmoyb3oBanueM DBM.
B kagectBe BTOpOro mokaszaTesnsi KauecTBa BRIOPaHbBI CPETHAE OTHOCUTENbHBIE HEMPON3BOIUTENBHEIE 3aTPATHI
Ha sKkcruryaranuto AT, KoTopsle HE0OOXOANMO MUHUMH3UPOBaTh. VX TakKe MOXHO MPEICTaBUTh B BUE (YHKIIHIH,
3aBUCSIICH OT NEPUOAUIHOCTH mpoBeaeHus TO:
n
>c,

C=lim*~=—, )
t—w
rne C, ,k=1,2, ..., n—3arpaTsl Ha SKCILTyaTauio 3jgeMenta AT B N-M COCTOSIHUH.
s omHOTO y4acTKa pereHeparuu (IuKiIa 00CTyKUBAHHS ) MOKHO 3aITHACaTh:
_M(E..,)
TR (5)

rae M(C,,,)) — MO Henmpou3BOAUTENBHBIX 3aTpaT Ha SKCIUTyaTanuio AT,

M (C) — MO o6mwux 3arpar Ha dKcruryaTanuio AT.

CpenHue OTHOCHUTEIbHBIE HENPOU3BOIUTENBHBIE 3aTpaThl HAa JKCIUTyaTaIMI0 TAaK)Ke MOYKHO TPEACTAaBUTH B
Buze QYHKLNH, 3aBUCSILEH OT nepuoguyHocTH nposenerus TO:

P(r)x(C x7)+P (7)x(C,, X o +C, x7 +C x71)
(r)x(C, xt:p+Ck xt)+P _(r)x(C,, X ton +C, x7,+C x71)

OTK

C(r)=
P

0

rae C, — cpeqHue ynenbHble 3aTpaThl Ha akciyaTtanio AT B pexume TO;

Con — CpeIHME YIEIbHbIE 3aTpaThl Ha SKcIuTyaTanuo AT B pexuMe oTkasa;

C, — cpenHue yaenbHbIe 3aTpaThl Ha SKcIuTyaTauio AT B pexrMe BOCCTaHOBIEHHUS PabOTOCIIOCOOHOCTH;

Cy — cpenHue ynenbHble 3aTpaThl Ha SkKciutyatanmioo AT npu ee Oe30TkasHOM pabore (HOpMalbHOM
(yHKIIMOHUPOBAHHUHN ),

t,.. =7 — 15, — cpennee Bpems otkaza AT Ha uHTepBae T.

Bce ocranbable 0003HaYeHMSI COOTBETCTBYIOT PaHEE BBEJCHHBIM.
[Tocne npeoOpa3zoBaHus MOITYYUM UTOTOBOE BBIPKEHHE IS CPEIHUX OTHOCHUTENBLHBIX HENPOU3BOAUTEIBHBIX
3aTpaT Ha JKcIuryartanuio AT:

C.xz +P _(r)x(C,, xtw +C,xz,)
C(r) = — = (6)
P(t)xC, xt, +P _(7)x(C, xte +C x7,)+C X7,

IIpoBenenHble pacueTsl 1 MojenupoBanue Gpynkuun B cpeae «MathCady mokasanm, 4ro npu ornpeneneHHOM
3HAYEHUH TMEPUOAUYHOCTH TMPOBEJeHHsS ceaHcoB KOHTpoist M TO BeIpakeHue Buaa (6) MMeeT eJMHCTBEHHBIN
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MUHUMYM. 3HaUu€HHEe MOMEHTa Hadana odepearoro TO, mpu KOTOPOM CpeAHHE HETPOU3BOIUTEIHHBIC 3aTPaThl Ha
SKCIDTyaTaIlI0 MHHUMAJIBHBI, TAK)KE MOTYT OBITh OTpeieNIeHBl METOAOM Tiepedopa ¢ ucnoiap3oBanrneM JBM.
OueBHIHO, YTO TEPBBHIM U3 BBEICHHBIX IOKa3aTeliell HEOOXOJMMO CBECTM K MakKCUMyMy, a BTOPOH — K
MUHHMYMY. IHBIMH CIIOBaMH, KPUTSPUH ONTHUMAILHOCTH IS BBEJICHHBIX Moka3aTeineli Buaa (3) u (6) MoryTt ObITh
MIPEJICTABIICHBI CIIETYIOIINM 00Pa30M.
1. Ilpu nocTaHOBKE M pELICHUH MPSAMOM 3841 — B BUAE CUCTEMBI:

Knr (TOHT):Sup Kl'ﬂ" (T)’

Tomr€lc
C(7)=<C,.
2. Ilpu oOpatHoii 3amaue
C (7o )=Inf C (7),
Tomr e[O;an]

KHFZ[OH ()= Knrnon

rae C,on(T) — AOIMycTUMOE 3HaYeHHE 3aTpaT Ha dKcruryaranuio AT;
T. — MHOXECTBO BO3MOXKHBIX 3HAU€HUN MepHoAUYHOCTH mpoBeneHus TO, MpH KOTOPBIX BBIMOJIHAETCS

yenosue C(7) < Cpopp s

[0; Trr] — mHTEpBan BO3MOKHBIX 3Ha4YeHHH nepuoandHocTr TO (061acTh IPUTOAHOCTH), HOPMHUPYEMBIH TIPH
BBITIOJTHEHUH YCIIOBHS

Ha npakTuke vame ucnosp3yercsi oOpaTHasi OCTAaHOBKA 33/1audl, T.€. HEOOXOANMMO OIPENEeNUTh ONTUMAIBHYIO
neprionnaHocTb TO AT 7, ipu KOTOpOI oOecnieurBaeTCsl 3apaHee 3aJaHHOe 3HAYCHHEe ToKa3arensi ToToBHOCTH AT
Npy MUHAMAaJIbHO BO3MOXKHBIX TIPU 3TOM 3aTpaTax Ha ee JKCILTyaTauuto. JlanHas oOpaTHas 3agada MOXKET OBITh
npecTaBeHa B BUJIE:

C(r)/min -
Tone0;Trr |

Ion sddexruBHocTRIO PyHKIMOHMpOBaHUS AT OyaeM NMOHMMATh CTENEHb IOCTHKEHUS! yKa3aHHBIX BBIILIE
TpeOOBaHMI K MOKa3aTeslo0 TOTOBHOCTU M K 3aTparaM Ha skcruryaramuio AT. Ilpu sToM oueHka onTHMalibHOCTH
BeIOpanHoi nepuoanyHoctd TO AT nomkHa MPOU3BOAUTHCS MO W3MEHEHHIO 3()(HEKTHBHOCTH (YHKIIMOHUPOBAHHUS
AT, T.e. 0 CTeNeHN YAOBIETBOPEHHUS BBIIICTIPUBEACHHBIX TPEOOBAHUH K MOKa3aTelsiM KadecTBa. [ atoro Obuia
BBE/ICHA CKAJSIPHAsi Mepa yJOBJIETBOPEHMS IIOKA3aTEIsIMU KAauecTBa 3aJlaHHBIM K HUM TPEOOBaHMSAM — ITOKA3aTeIH
apdexruBHOoCcTH hyHKIMOHHpOoBaHus ([1DD) AT.

B kauectse gyactHbIX [19® AT B paboTe BEIOpaHBI CICAYIOUIUE IOKA3ATEIIH:

. S :
1. Knr () _ nokasarems rotosmoctn AT, KOTOpHIii IOJKEH YIOBIETBOPSTH YCIOBHIO N e (r) = Kmm :

2. PazHOCTh MeXJy CpeJHUIMU OTHOCHTEIILHBIMU HEMPOU3BOIUTEILHBIMY 3aTpaTaMu Ha dKcIuryaTaimio AT u ux
MUHMMAJIbHBIM 3HAaYEHUEM:

C(T) - Cmin = C(T)

[pumeps! pacyeroB 3aBrcumMocTr C(T) OT nepuoanIHOCTH TpoBeieHust TO nprBeieHb! Ha puc. 3.

Bce Brenennbie [1D® Ge3pazmepHbl, HOPMUPOBaHbI K €IMHHUIIE, UMEIOT OJAMHAKOBBIM MOPSIIOK U 3aBUCAT OT
neproanuHocTy nposeneHus TO. [Ipu atom K, popmupyer T.H. 001aCTh MPUTOIHOCTH, T.€. HHTEPBAI JOMYCTHMbIX
3HAQYEHUM BPEMEHH ISl MOMCKA onTuManbHoro nepuona TO.

Ha ocHoBe BBemeHHBIX dYacTHBIX [ID® wMoxer ObITh chopMUpOBaH T.H. OOOOIICHHBIA IOKAa3aTeNlb
addexTrBHOCTH QyHKIMOHUpOoBaHUs (OIID®d) AT B BHC:

Ol d(z) =C(7)|K,, () 2 K,y | ()
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C(t)
.
]
.
0.518 .
[
. -
0.516 1 —
1
4 4 4 4 4 q
1.7-10 1.75-10 1.8 10 1.85-10 1.9 10 1.95-10

Puc. 3. Ilpumep pacuera 3aBucumoctu C(t) oT nepuoguanoctu nposeacaus TO AT
Fig. 3. Example of calculation based on C(t) from the periodicity of the technical support of automotive vehicles

N yactHble, W 000OIICHHBIM ToOKa3aTeau S(P(EKTUBHOCTH (QYHKIMOHHPOBAHUS 3aBUCAT OT IIepUoja
npoBeneHns TO. B urore Heo6X0AMMO ONPEACIUTh ONTUMATBHYIO NepuoandHocTh mpoBeneHust TO AT Ty, Tpu
KOTOpOI o0ecrieunBaeTcsl 3aJJaHHOE 3HAaUE€HHUE MOKa3aTesss ToOTOBHOCTH AT py MUHMMaJIbHO BO3MOXKHBIX 3aTpaTax
Ha €€ KCIUTyaTalHuIo, T.€.:

OIIRP(r)— min
7, €[0;Trir]

Kpurepusmu onenku s¢dexrnBHocTH hyHKIMOHUpOoBaHUS AT, Kak U Ui JpyTruX TEeXHUYECKUX YCTPOWCTB,
MOTYT CIIY’KUTh TOHSATHS MPUTOJHOCTH, ONTHUMaidbHOCTH W mpeBocxonacTBa [[leryxos I'.b., 1989]. Mcnons3ys
BBeneHHBIH OIID® (7) u 3amaBas Tpedyemble 3HaueHU K, MOXHO OINpeNeNnTs HHTEPBAI BpEMEHH, Ha KOTOPOM
OyZIeT BBITOHATHCS 3aJJaHHBIE TPEOOBAHUS M0 HAIEKHOCTH, TO €CTh CPOPMHUPOBATH T.H. 00IACTh MPUTOIHOCTH. B
9TOH 00JIACTH, B CBOIO OYepe[b, MOTYT OBITh BBIACICHBI 00JACTh ONTUMAIBHOCTH (B KOTOpO# oauH u3 10D
JOCTHTaeT 3KCTPEMAILHOTO 3HA4YEHUS NpU COONIOJCHWM OTPaHWYEHHWH M YCIOBHH Ha Jpyrue IOKa3aTelH
3 PEeKTUBHOCTH), a TaKXe 00JaCTh NMPEBOCXOJACTBA (B KOTOPOW NOCTHUraeTcs MUHMUMYM OTKiIOHeHus [19® or
CBOHX IKCTPEMYMOB, T.€. 3KcTpemMalibHoe 3HaueHne OI10D).

N3noxeHHbIi MaTepuall WLTIOCTPUPYETCS puc. 4.

Kur , O6mactu ontumansHocTH Kir, C - Q671aCTH PEBOCXO/ICTBA

E F

A \ B O671acTh BO3MOKHBIX

Kir .
e / 3Hauenuii Kur, C

O0nacTh NPUroAHOCTH

C max ¢
D H

Puc. 4. O6nactv IpUTrOAHOCTH, ONITUMATLHOCTH | TIpeBocxoacTBa UIIDD
Fig. 4. The field of fitness, optimality and superiority of the partial indicators of efficiency of functioning

Ha pucynke 4 B obmem Buje nokasansl: B Buje ¢purypet OEFH — o6nacts Bo3mMoxubIx 3Hadenuit K. u C; B
Buge ¢purypsl OABD — obnacTh npurogHocty; orpeskamu AB, BD — o06nactu ontiuMansHOCTH mokasareneid K, u
C cooTBeTCTBEHHO; T. B — 00macTh nmpeBocxoacTBa.

[Ipu 3amucu OIID® B Bune (7) moapa3zymenaercs, 4To TpeboBaHus mo HajeskHocTH aisi AT umerot Gonee
BaXHOE 3HAYCHHE, YeM TpeOOBaHM 10 MUHIMH3AIINK 3aTpaT Ha ee dKCIuTyaTanuio. OHaKO BO3MOXKHBI CUTYaIllH,
NPy KOTOPBIX TpeOOBaHMA MO0 00ECICUCHHIO HAZAECKHOCTH U SKOHOMUYHOCTH UMEIOT OJMHAKOBBIM mpuoputeT. B
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stom ciydae OIID® moxer OBITH ChOpMHUpPOBAH B JpyroM Buae. Tak, cBepTKa METOAOM HACATHHON TOYKH
[[Teryxos I'.b., 1989] nepBoro u Broporo [12® — K. u C — B OIID® mo3BOMNAET MONYINTH 3aBUCUMOCTD BHIA:

OID(z) =/ 1- K, (2)? +C(2)?) .

Kak u B mpenpiaymem cirydae, mepebop Bcex BO3MOXKHBIX 3HAUEHHUH T MO3BOJISIET OMPEATNTh MOMEHT Hadaa
TO, mocTaBnsAOUINI MHUHAMYM 3TOMY BBIPQKEHHIO, T.€. TPUBOMALINN K KOMIIPOMHCCY MEXAY IOKa3aTelleM
rotoBHOCTH AT U cpeJHUMH HEMPOU3BOAUTEIBHBIMHM 3aTpaTaMd Ha €€ OJKCIUTyaranuio. B 3ToM ciyuae
nepuoauyHocTh npoeaeHust TO AT 1., pu koTopol gocturaercs MUHUMYM OIID® — MUHUMYM OTKJIOHEHHS
Ky 1 C oT cBOMX ONTHMYMOB, T.e. OOECIeYMBAETCS KOMIIPOMHCC Mexay HaaexHocTeio (Ki) m cromMocThio
skcmryatarn AT (C), Takke MOXKHO CUHATaTh ONTHMANBHON. DTO ONTHMAllbHOE 3HAYEHWE MEPHOAMIHOCTH
nposeaenus TO, mocrapmstoniee MuHUMyM OIID®, Takxke MOXKET OBITH OMNPEICICHO METOIOM Mepedopa ¢
ucrnonp3oBanueM OBM (puc. 5). IIpn 3TOM O4YeBHIHO, YTO BO3MOKHOCTH KaK COBPEMCHHOW BBIYHCIHTEIHLHOM
TEXHHUKH, TaK ¥ CIEUATN3NPOBAHHOTO MIPOTPaMMHOTO 00eCTieYeHHs TIO3BOJISIFOT PEIINTh 3Ty 33a7a4y B pealbHOM
macmTabe Bpemen [[lappenos A.B., Uyaunos C.M. 2016; [lerpuuenxo I'.C., Ilerpuuenko B.I". 2016].

OMm3d() 03

052

0.518 ' 0518 :

051 '
0516 . T ' v

b ‘
' et owe' st et s’ Lo’ 195" 3 us it 2t
Puc. 5. Ilpumep pacuera 3aBucumoctu OIIDD AT ot nepuonnyrocTu nposeneHus ee TO
Fig. 5. Example of calculation based on generalized performance indicators
for automotive vehicles from the periodicity of the maintenance

Buipaxenus Py (7) u P, (7) (BepostHOCTH Ge30TKA3HO#H pabOThI M BEpOATHOCTH oTKaza AT Ha MHTepBae 1)
B hopmynax (2 — 6) U cBA3aHHbIE C HUMH aHAJIMTUYECKHE 3aBUCHMOCTH JUIS IIOTHOCTH PaclpeaeieH s BpeMEHH
no otkaza AT @(r) Moryr ObITh HalieHBI MyTeM BEPOSATHOCTHOTO HPOTHO3UPOBAHMS MOMEHTA BBIXOIA

ompenessoniero napamerpa AT 3a JonmycTuMble Ipeaessl (HampuMep, IpU MOMOIIM ITOAXOAA, M3JI0KEHHOTO B
pabote [[Lnsmmes C. H., Xomxaes U. A., Kopones M. B., 2005]).

Takum 00pa3oM, MpoaHaTU3UPOBAHHbBIE B JaHHOW paboTe Ompelelsionne napaMeTpbl, BeioOpanubie st AT,
MOTYT OBITh Pa3IMYHBIMU B 3aBUCUMOCTH OT KOHKPETHBIX (OCOOBIX) YCIIOBHI ee dKCIUTyaTallui. TeM He MeHee, 0
KaXIOMy W3 JaHHBIX IapaMeTpOB IPH IOMOIIM NPOTHO3UPOBAHMS MOTYT OBITH TOJIyYEHBI BEPOSTHOCTHBIC
nokazarenn HagexHoctd AT, a Ha wux ocHoBe c(hOpMHpPOBaHBl TMOKa3arean 3(GQGEKTUBHOCTH e€e
(yHKIMOHMpPOBaHMs, Ha 0a3ze KOTOPHIX BO3MOXKHA JajbHEHIIas opraHuzamusi rubkoil cucrembl TO AT ¢
ONTUMAJILHOH (C TOUKHU 3pEHUsI BBEJICHHBIX MOKa3aTesel) MepHoINIHOCTHIO.
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