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KOO OUIMEHTHBIE MOIJE/IN PACYHETA KOMIIUIEKCHOT O
MMOKA3ATEJIA HATEXKHOCTU ABTOMOBUJIEN

A.A. Typcynos, /1.T. Xonos, @.b. Hypos, . K. Xauzos, D.A. lagapos

MpennoXeHa MofeNb NPOrHO3UPOBAHUA HALEXKHOCTN TEXHUYECKUX CUCTEM, OCHOBaHHasA Ha NPEeANonoXeHun o6
3KCMOHEHUMaNnbHOM pacnpeaeneHnn BEPOATHOCTM 630TKa3HOM paboTbl VX S71EMEHTOB.
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COEFFICIENT MODELS OF CALCULATION
OF THE COMPLEX INDICATOR OF CAR RELIABILITY

A.A. Tursunov, D.T. Kholov, F.B. Nurov, D.K. Khafizov, FA. Gafarov

The authors offer the forecasting model of technical systems’ reliability based on the assumption of exponential
distribution of probability that their elements would effective operate.
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BorpIoe pacnpoctpaHeHre B MH)XCHEPHON TIPaK-
THKE TIOMYYWIN Pa3IAIHOTO POJa YIpOIIeHHbIE ((pop-
MaJIM30BaHHbIE) KOI(P(UIIMEHTHbIE METOAMKH pacuera
Y IPOTHO3MPOBAHUSI HA/ISKHOCTH TEXHUYECKUX CHCTEM.

CymrHocTh  K03((UIMEHTHBIX MOJeNe HaIexK-
HOCTH 3aKJII0YaeTcsli B CPaBHEHHWHM PaccMaTpuBaeMOro
00BEKTa C JAPYrUM OOBEKTOM, HA/IC)KHOCTH KOTOPOTO
(6a30Basi HHTEHCUBHOCTH OTKA30B) OTIPEZEICHA paHee,
U A7l IPOTHO3UPOBaHMUs (pacyera) Hale)KHOCTH KOTO-
pOro HaiijieHa HEKOTOopasi SMIMPHUYECKasi 3aBUCHMOCTh
B BUJe (DyHKIMHM, CBSI3BIBAIOIICH MapaMeTpbl Ha/eK-
HOCTH TEXHMYECKUX CHCTEM C PsiioM Kod(UIIMEHTOB,
YUUTBIBAIOIIUX OCOOCHHOCTH KOHCTPYKIIMH, YPOBEHBb
UX CIIO’KHOCTH, BIIMSTHAE YCIOBHI 3KCIUTyaTallny.

CymectByromiue Ko3(GQHUIUESHTHbIE MOJEIN OT-
JMYAIOTCSl TI0 CTENCHM JETAM3allii, YYeTy BHI0B
U MEXaHM3MOB OTKa30B TEXHHYECKHUX CHCTEM, HX
CTPYKTYPHBIX [1aPAMETPOB U XapaKTEPUCTHUK, YCIOBUI
MIPOM3BOJICTBA, IKCIUTYaTAllH, CTETCHH CIOXXHOCTH
U YHUBEPCAJIbHOCTH.

B o6mem ciyuae k03D UIMEHTHBIE MOJICIN
pacdera HaJEKHOCTH TEXHHYECKHX CHCTEM HpUMe-
HSIOTCSI, B OCHOBHOM, JJIsi CPaBHHUTEJIBHOTO aHAIN3a
pPa3IMYHBIX CTPYKTYPHBIX BApUAHTOB TEXHUYECKUX
CHCTEM I10 KPUTEPHIO HATEHKHOCTH, U MOTYT JaTh J0-
CTaTOYHO TOYHBIC PE3YNBTATBI, €CIIM CPABHHBAIOTCS
00BEKTHI, AaHAJIOTHYHBIE CBOUM CTPYKTYPHBIM Mapame-

TpaM M M3TOTOBJICHHBIC B OJJMHAKOBBIX YCIOBHUSIX MPO-
M3BOJICTBA.

I. Illupokoe pacrnpocTpaHeHUE MOIYUHIH KOA]-
(pMnMeHTHBIC MOJIENN OLICHKH, OCHOBaHHBIC HA pac-
YyeTe HaJIS)KHOCTH TEXHHMUYECKHX CHCTEM MO CPEIHUM
UHTCHCUBHOCTAM OTKa30B €€ OTJACJIbHBIX KOMIIOHCH-
TOB, OTJIMYAIOUINXCS OTHOCHTEIBHOM CTPYKTYPHOH,
(hyHKIIMOHATTFHON M TEXHOJIOTHYECKONW CaMOCTOSTEIh-
HOCTBIO.

O10T BrA KOI(GOUIIMEHTHOH Mojenu Oosiee yHH-
BepcalieH M 00ecreunBaeT ObICTPOE TOTyYeHHE JOCTa-
TOYHO TOYHBIX PE3YJIbTATOB, €CIM HAKOIUICHBI JJOCTO-
BEpHBIC JIaHHBIE TI0 HHTCHCHBHOCTSIM OTKa30B OT/AEINb-
HBIX KOMIIOHEHTOB JIJAHHOTO BHUJIA ¥ THIA TEXHUYECKHUX
cucreM. K Hegocrarkam gaHHOTO BUjia KO QuUIMeHT-
HOM MOJENIM OTHOCHTCSI TPYAHOCTH y4eTa KOHCTPYK-
TUBHBIX ¥ IPOM3BO/ICTBEHHBIX I€()EKTOB B OOBEKTE.

II. Koaddummentnas mozaens [1], ucmonb3yro-
masicst U1l MPEeABAPUTEIILHOM, OrpyOIeHHOH OLCHKH
HAJIS)KHOCTH TEXHUYECKHX CHCTEM, HOCUT JJOCTaTOYHO
o01mii xapakrep U 0a3upyeTcst Ha pacyeTe BeJHYHHBI
MHTEHCHBHOCTH OTKAa30B TEXHUYECKHX CHCTEM C yde-
TOM BIIMSIHUSI TEMIIEPATyphl, KAUECTBA HM3TOTOBIICHUS
WU YCJIOBHUHM 3KCIUTyatauuu. JlaHHas MoJenb OLIEHKU
HaJIKHOCTH HOCHT JIOCTATOYHO OOIIMH XapakTep
U JIa€T JIMIIb OrpyOJIeHHOE 3HAaUe€HHE WHTEHCHBHOCTH
OTKa30B.
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III. B ocHOBE METOAMKY OLICHKH HAICXKHOCTH, OITH-
CaHHOHM B pabote [2], lexaT CTaTUCTHYECKUE TaHHbIC
00 OTKa3ax OT/JEIbHBIX KOMIIOHEHTOB TEXHHYECKOU CH-
creMbl. IlormHasi MHTEHCHBHOCTh OTKA30B TEXHUYECKOH
CHCTEMBI B MOJICJIH 3TOTO THIA TPEACTABISIETCS] B BUIC
CYMMbI MHTEHCUBHOCTEH OTKa30B 2JIeMEHTOB. BimsiHue
TEMIIEpaTypHBIX PEKMMOB paOOThI, YPOBHEH CIIOXKHO-
CTH CHCTEMBI, OKPY>KaroIleH cpe/pl, KadecTBa KOHTPOIIS
U psijia Ipyrux (JakTOpOB YYHUTHIBAECTCS BBEJCHHEM CO-
OTBETCTBYIOMINX KO3()(DHUIIUCHTOB.

IV. B pabote [3] mpemmaraercss Mosienb POTHO-
3UPOBAHUS HA/IEKHOCTH TEXHHYECKUX CHCTEM, OCHO-
BaHHAs Ha TPEINOIOKECHUH 00 HKCIIOHEHINAIBHOM
pacmpeieIeHnH BEepOATHOCTH O€30TKa3HOW pabOTHI X
91eMEeHTOB. [ OI[eHKH MHTEHCHUBHOCTH OTKAa30B CH-
creMbl M, . MCTIONB3YIOTCS YaCTHBIE HHTEHCUBHOCTH
OTKAa30B, BbI3BAHHBIC PA3INYHBIMH KOHCTPYKTHBHO-
TEXHOJIOTUYECKHMH €€ KOMITOHEHTaMHU.

Jlnst yuera BIMSIHUSL KQuecTBA W3/CNHUN, BHEITHHX
YCJIOBHI M TEMIIEpaTypbl B ()OPMyITy BBEIEHBI TPH KO-
s dunmenta: kodppuiment kadecrsa K ; kosdduument
npumenenns K Temmnepatyprbii koad@umment K .

V. Pacuer Hae:KHOCTH TEXHUYECKUX CHCTEM IO
BHE3aITHBIM OTKa3aM Ha OCHOBE KOA(PPHUIIMEHTHON MO-
JIeTM JIaHHOTO BHJAa 0a3upyercsi Ha CyMMHpPOBaHUH
YCPEIHEHHBIX 3HAYEHU HMHTEHCHBHOCTEH OTKa30B
BXOJISIIINX B JAHHYIO CUCTEMY KOMIIOHEHTOB [4].

OTa METOJIWKa MO3BOJSIET OTHOCHTEIHHO Obl-
CTPO NPOU3BECTH CPAaBHUTENIBHYIO OLIEHKY Pa3IHIHBIX
CTPYKTYPHBIX BapUaHTOB TEXHMYECKHX CHUCTEM C yue-
TOM YPOBHS UX CIIOXHOCTH (KOJINYECTBA KOMITOHEHTOB)
1 BIIMSTHUSL OCHOBHOT'O Harpy304HOTO (haKTopa — TEMIIe-
parypbl. TouHOCTh OLIEHKH OyJIIeT 3aBHCETh OT JIOCTO-
BEPHOCTH MCXOJHOW MH(pOpManuu o0 MHTCHCHBHOCTH
OTKa30B OTAENIBHBIX KOMIIOHEHTOB CHCTEMBI.

VI. KoadduimeHTHbIC METOIUKH pacueTa Ha-
nexHoctn B craHmaptax CIIIA paspaboTtaHbl 1uist
6ompmoro paszHooOpasust cucteM. OCHOBOH KO3(-
(UIUEHTHBIX METO/IMK pacyeTa HaJleKHOCTH CUCTe-
MBI SIBJISIETCSI MHOTOKOMIIOHEHTHAsi MOJIEJb, y4H-
THIBAIOIIAs BIMAHWE Ha 0a30BYyI0 WHTCHCHBHOCTh
OTKa30B €€ OTACJIbHBIX KOMIIOHEHTOB, MPHUHHMAas
BO BHHMaHHUE THUI U Ha3HAYCHHE CHUCTEMBbI, yPOBCHb
HWHTETpaly, €€ WHAMBHUIyalbHbIE XapaKTEPUCTH-
KM, Ka4€CTBO MPOU3BOJICTBA U KOHKPETHBIE YCIOBHUS
TIPUMEHEHUSI.

KoaddunrenTapie METOAUKH U MOJAETH MOTYT
OBITh JIOBECHBI B KQK/OM JaHHOM Clly4ae J10 He00Xo-
JIIMOTO TTPAKTHYECKOTO TMPUMEHEHHUSI COBEPIICHCTBA,
YUHUTBIBAsE MHOKECTBO PA3IMYIHBIX (DAaKTOPOB.

OCHOBHBIM JIOCTOMHCTBOM PAaCCMOTPEHHBIX BbI-
e K03 QHUIMEHTHBIX METOANK SIBIISICTCS X TPOCTO-
Ta U pa3zHOOOpa3ue IPUMEHEHNS, ONIPEEISIEMOE PETy-
JUPYyEeMbIM ypoBHeM Jnetanu3anuu. OJHAKO CTENEHb

JIOCTOBEPHOCTH TIPOTHO3UPYEMOM Ha/EKHOCTH Oy/IeT
3aBUCETh, C OJJHOM CTOPOHBI, OT 00BEMa M KadecTBa
(TO4YHOCTH) MPOBEAEHHBIX 3KCIIEPUMEHTAIBHBIX HC-
CIIC/IOBAHUM TI0 OIpEJCICHUIO 0a30BBIX HHTEHCHB-
HOCTEH 0TKa30B M KO3((UIIMEHTOB, a C APYTOH — OT
MIPABOMEPHOCTH  AIKCTPATOIALUU  TEOPETUUYECKUX
3aBHCUMOCTEM AN CUCTEM, UMEIOIUX JIPYyrHe KOH-
CTPYKTHBHO-TEXHOJIOTHUECKHE W TEXHUYECKHE Iapa-
METPBI 110 CPABHEHUIO ¢ 0A30BBIMHU.

Bonpoc OnEHKM HaAeKHOCTH TPAHCHOPTHBIX
CPEZICTB B IIEJIOM B YCIOBUSAX Pa3HOOOpa3usi eAnHUY-
HBIX [10Ka3aTeIei HaIe)KHOCTHU SABJIIECTCS aKTyaJlbHOM.
B paborax [5—7] mpoaHaln3upoBaHbl HEKOTOPHIC HC-
CIIEOBAHUS B 00JIACTH MTOMCKa 0000IIEHHOr0 MoKa3a-
TeJs HaJIe’KHOCTH.

B3sB 3a ocHOBY npejutokeHHOE B pabote [6] BbI-
pakeHne Ui pacdyera KOMIUIEKCHOTO MOKa3aTewsl Ha-
JISKHOCTH aBTOMOOMIIEH ¢ y4eToM IoKasaTessi coxpa-
HSIEMOCTH, TOTYYHM

t
KIIH=K.———,
Ll(p : TC : ltlmk

rae KIIH — abcomoTHOe 3HaYeHHWE KOMILIEKCHOTO
nokasarenst HanéxHoctd; K = K| - K, - K, — pesyib-
THPYIOIHH KO3(Q(UIUCHT, yIUTHIBAIOIIUNA HOpMa-
THBHBIC 3HAUYCHI BIMSTHUS YCIOBAN HKCILTyaTaIlH,
Moau(UKALIMK TTOJBHIKHOTO COCTaBa M MPHUPOIHO-
KJIMMATHYCCKOM 30HbI; t — CPEIHAS TPYAOCMKOCTD
yCTpaHEHUs OJHOTO OTKa3a 3a MPoOeT 10 KalmuTalb-
HOTO peMOHTa (€OIWHUYHBIA TOKAa3aTelb PEMOHTO-
MPUTOTHOCTH ), YECI.-Y; L, — HOPMaTUBHBIL pecype
JI0 KaUTaIbHOTO PeMOHTA (€MWHUYIHBINA MTOKa3aTeNb
TONTOBEYHOCTH), KM; T — cpenuuii cpox coxpanse-
MOCTH (€IUHUYHBIA TIOKA3aTelIb COXPAHSICMOCTH),
net; | — HapaboTka Ha OTKa3, KM (€IMHMYHBIN T10-
Ka3aTeiab 0€30TKa3HOCTH).

Jlst cpaBHEHMSI HAJISKHOCTH PA3IMYHBIX MapOK
ABTOMOOWIICH TIPE/ITIOKEH CPABHUTEIFHBINA KOMITIICKC-
HBIH TTOKa3aTeNb HAJIE)KHOCTHU KHHW:

KHHCp =K-K K, -TTP,
rIe Ku — K03()(PUIIHEHT TONTOBEYHOCTH

K = LKp6

0

Kpi

rne L, u L, — I0JITOBEYHOCTb COOTBETCTBEHHO 0azo-
BOTO U OIIEHMBAEMOTO aBTOMOOHJISI, MJTA COOTBETCTBYIO-
1M HOPMATHB, KM; K — KO3 QHUIMEnT COXpaHIeMOCTH.
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rac TcG’ Tci — COXPaHACMOCTDb 0a30BOro u OLICHUBACMO-
ro aBTOMOOWJICH WM 3HAYCHHUE COOTBETCTBYIOIIETO

cp .

HOpPMAaTHBa, T = — yACJbHAasA TPYAOCMKOCTb TC-
P

10“(

CII.- 4

q
KYILIEro peMOHTa, .10,

KM

Ha ocHoBaHMM aHalln3a KOMILIEKCHBIX IT0Ka3a-
TeJel HaZeKHOCTH, IPOBEACHHOTO Ha 0a3ze ImpuMe-
HeHHUA KOd((PHUIMEHTHBIX MOJeneil, BBIPHCOBBIBA-
HOTCA O6LL[I/IC IMyTHW MOBBIIICHUA HAJACKHOCTHU aBTO-
MoOuMIIeH.
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