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OMPEOENEHME NOTPEBHOCTU ABTOTPAHCIOPTHbIX NPEQNPUATUN
B 3AMNACHbIX YACTAX METOAOM NPOrHO3NPOBAHUA

O1eHNBaeTCs HKCILUTyaTaI[OHHAs HAAEKHOCTh MOJBHKHOTO COCTaBa B yCIOBUSIX aBTOTPAHCIIOPTHBIX MPEANPHUATHH,
HKOHOMHYECKH 000CHOBBIBACTCS 10 yISNIBHBIM 3aTpaTaM IPoOer MOABMKHOTO COCTaBa M €ro HKCILTyaTalys 10 BpeMEHHOMY
HEepUOJLY, THH 3aMEHBI IOPOTOCTOSIINX Y3JIOB, arperaTos, a TAKXKe 10 rpadukaM ONpeenseTcs peHTa0eNnbHOCTh SKCILTyaTa-
Y aBTOOYCOB M MPOTHO3UPYETCS IOTPEOHOCTD aBTOTPAHCIOPTHBIX MPEANPHATHI B 3aMIaCHBIX JaCTSIX.

OOBEKTOM HcCie0BaHus ObUIO BBIOPAHO aBTOTPAHCIIOPTHOE MpeanpusThe r. OpeHOypra ¢ HOIBIKHBIM COCTaBOM 00-
nee 300 equnamn, 112 U3 KOTOPBIX MpuHAIEKHAT Mapke [1A3, caMmoit Moy sIpHO MapKe TOPOJCKHAX aBTOOYCOB Ha TEPPHUTOPUH
Poccuiickoit @eneparuu. [TockonbKy KOHCTpYKIMS OOJIBIIMHCTBA JeTallel, y3JI0B U arperatoB aHAJIOTMYHA JUIS pa3HbIX Mapok,
Mojieneii, TO MpoBeIeHNE UCCIECIOBAaHUH 1 AanbHelIee MPOrHo3UpOBaHHe MOTPEOHOCTH HECKONIBKO yIpomtaeTcs. HezaBucumo
OT MapKH, MOJIeNn aBTo0yca, HanboJIee YacTo BRIXOMSAIIUMH U3 CTPOS SIBISIOTCS JETaIN JIBUIATEls], OABECKH, TPAHCMUCCHH 1
TOPMO3HBIX MEXaHU3MOB, TIOCKOJIBKY aBTOOYCHI SKCILTYaTHPYIOTCSI B TOPOACKOM PEXHME, TA€ YCIOBUS IKCILTyaTallid OTHOCAT-
s K HanOoJIee JKECTKUM, a IMEHHO: TIOCTOSIHHBIE M3MEHEHHSI CKOPOCTH Y HANPABIICHUH JBIDKCHUS C TIOJTHOH 3arpy>KeHHOCTBIO
HOJIBIYKHOT'O COCTaBa, AJINTEIBHOE IPEObIBAHKE B 3aTOPaX, OCOOCHHO B JISTHHM MEPHO/I, TAKKE BaKHYIO POJIb UTPAET KaueCTBO
JIOPOXKHOTO TTOJIOTHA, TEXHUYECKOTO 00CITyKUBAHHS U PEMOHTA, IPHOOPETAEMBIX 3aMaCHBIX YacTeH, KBaTM(HKAIINS BOAUTEICH.

3ayacTyro BO3HHMKAET Takas CUTYallusi, YTO HEOOXOIMMOI B JaHHBI MOMEHT 3alaCHON YacTH Ha CKJIajaX aBTOTPAHC-
MOPTHOTO MPEANPHUATHS HE IMEETCSI, IYTO IPUBOAUT K IIPOCTOSAM H, COOTBETCTBEHHO, 3HAUNTEIbHBIM yObITKaM. IloaTOMy cBOE-
BpPEeMEHHOE 00ecleyeHne CKIIAJ0B HEOOXOMMBIMI KaueCTBEHHBIMHU 3aIlaCHBIMU YacTSIMH SIBJISIETCSl OJHON M3 IVIABHBIX 3a1ad
OT/ieNIa MaTepruaIbHO-TEXHIIECKOro obecriedeHrs. BHe3amHbIe 0TKa3hl MPOrHO3HPOBATH JOCTATOUHO CI0XkKHO. CleI0BaTeNbHO,
NPH JTBHEHIIINX HCCIEIOBAHMAX M pacdeTax 3TO JJOJDKHO YUHUTHIBAThCA. [IpH IutaHMpOBaHWH MOTPEOHOCTH B 3aMACHBIX YaCTIX
HE00XO0/IMMO MMOJTy4aTh JAHHBIE [0 UX PACXOJy B OTJIEIBHOCTH IO KOHKPETHOI MapKe, MOJEIH TOJIBHKHOTO COCTaBa.

Io ymensHBIM 3aTpaTaM BO3MOXHO 3KOHOMHUYECKH 00OOCHOBATH MEPHO]] 3aMEHBI JOPOTOCTOSIINX Y3JI0B, arperaTos,
HalpuMep JBUTATENS, K0p06l<l/l repenad, 3aJHEro Mocra ¢ ﬂn(b(bepeHuMaHOM u 1.1. Korna HaCTyNaeT MOMEHT 3aMEHEI He-
CKOJIBKUX JOPOTOCTOSIIUX arperaroB Ha aBTOTPAHCIIOPTHOM NPEATIPUSTUH OJHOBPEMEHHO, TO BO3HHKAET BOIPOC IIEJIECO00-
pa3HOCTHU AajbHEHIIeH SKCIUTyaTaly MOJIBUKHOTO COCTaBa.

KnrodeBble ciioBa: OTKa3, MOJABIKHOM COCTaB, 3alacHBIE YacTH, NMOTPEOHOCTh, METOA IMPOTHO3HPOBAHHS, aBTO-
TPaHCHOPTHOE IPENPHITHE, y3€II, arperar, 3pheKTHBHOCTD, 3aTPaThI.
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DETERMINATION OF THE NEED OF MOTOR TRANSPORT ENTERPRISES
IN SPARE PARTS BY FORECASTING METHOD

The article evaluates the operational reliability of rolling stock in the conditions of motor transport enterprises, the
rolling stock mileage, its operation by time (age) and the days of replacement of expensive components, aggregates are eco-
nomically justified by specific costs, the profitability of bus operation is determined by schedules and the need for spare parts
is predicted for motor transport enterprises.

The object of the study was a motor transport company of Orenburg with a rolling stock of more than 300 units,
112 of which belong to the PAZ brand, the most popular brand of city buses in the territory of the Russian Federation. Since
the design of most parts, assemblies and aggregates is similar for different brands, models, then conducting research and fur-
ther forecasting needs is somewhat simplified. Regardless of the brand, model of the bus, the most frequently failing parts are
the engine, suspension, transmission and braking mechanisms, since buses are operated in urban mode, where the operating
conditions are the most severe. These are constant changes in the speed and direction of movement with a full load of rolling
stock, a long stay in traffic jams, especially in the summer, also the quality of the roadway, the quality of maintenance and
repair, the quality of purchased spare parts, the qualification of drivers plays a significant role.

Often there is a situation that the spare part needed at the moment is not available in the warehouses of the motor transport
enterprise, which leads to downtime and, accordingly, significant losses. Therefore, timely provision of motor transport enterprise
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warehouses with the necessary high-quality spare parts is one of the main tasks of the logistics department. It is quite difficult to pre-
dict sudden failures. Therefore, this should be taken into account in further research and calculations. When planning the need for
spare parts, it is necessary to obtain data on their consumption separately for a specific brand, model of rolling stock.

In terms of unit costs, it is possible to economically justify the period of replacement of expensive units, assemblies, for
example, an engine, a gearbox, a rear axle with a differential, etc. When the moment comes to replace several expensive units at
a motor transport enterprise at the same time, the question arises of the expediency of further operation of the rolling stock.

Keywords: failure, rolling stock, spare parts, need, forecasting method, motor transport enterprise, unit, assembly,
efficiency, costs.

BBenenne

O} PeKTUBHOCTE M HANIEKHOCTH (YYHKIIMOHUPOBAHMSI MTOJABIYKHOTO COCTaBa aBTOTPAHCTIOPTHBIX
npeanpusatuii (ATII) B 3HAUMTENTHEHOW Mepe 3aBHCHT OT €ro CHaOKEHWs KaK MaTepHabHBIMH, TaK
1 (PMHAHCOBBIMH PECypPCaMH.

MarepuaibHBIMU pecypcamu JTr000oro ATII OyayT SABIATHCS: 3alMacHBIC YaCcTH; aBTOMOOMIBHOE
TOTUTUBO, CMa30YHBIE W TIPOYHE IKCIUTyaTallMOHHBIE MaTepHaibl; aBTOMOOWIIbHBIE IUHBI; aKKyMYJIs-
TOpHBIE OaTapew; JTaKOKpacOYHbIe MaTeprabsl U T.1. [ 1, 2].

MatepuanbHble pecypchl SBISIOTCS BaXXHBIM 3BEHOM B MaTepHaIbHO-TEXHHYECKOM obecrieye-
Huu (MTO) aBroTpancnoptheix npeanpustuii. C nosummn MTO MarepuanabHBIE pecypecsl — 3TO Ma-
TEepUAITBHBINA MMOTOK C HYJIEBOW CKOPOCTHIO (pu3HyecKoro rnepememnienus. [lonoxurensHoe 3HaAYCHUE
BEJIMYHMHBI 3aI1aCOB OCHOBAHO HA TOM, 4TO C €€ POCTOM BO3pacTaeT HaJEeKHOCTh (PYHKIMOHUPOBAHUS
napka ATII u3-3a OTCYTCTBUS IIPOCTOEB MOJBIKHOTO COCTaBa B TexHHUYECKOM obOcmyxkuBanuu (TO)
¥ PEMOHTE, T.€. obecrieunBaeTcs OecrepeboiiHoe cHaOKeHNEe 3aMaCHBIMY JacTsIMHU Ha CIydail BHe3al-
HBIX 0TKa30B. Ho BemmumHa 3amacoB 00J1aiaeT U OTPUIIATEIIEHBIM CBOWCTBOM, IIPUBOJISIIIIAM K YBEIH-
YCHHUIO 3aTpaT Ha XpaHCHUC 3aIllaCHBIX JacTen. I/ICXOI[SI H3 3TOr0, BOSHUKAIOT HpO6JIeMBI OIITUMMU3AIIUHN
3aIacoB, T.€. OTPEAETICHIE TaAKOTO YPOBHS 3a11acoB, P KOTOPOM 0O0IIHe U3IACPKKU MIPH YIIPABICHUH
3arracaMu 6YILYT MHUHHUMAJIBHBIMU WJIM CTPEMUTHCA K HYJIIO.

AHanu3 paHee BBIITOJHEHHBIX WUCCIEIOBAHUH MO0 JaHHOW TeMe, a TaKKe CYIIECTBYIOIIAs MpaK-
THUKa IMOKa3bIBACT, YTO MJIA NPOTHO3HUPOBAHHUA ONTHMAJIBHBIX 3all1aCOB JOCTATOYHO TOJIBKO HAJINYUA
noKaszaresnel MpOoUUIbIX MepuojoB (Mecsm, rofa). [Ipu sToM oObeM MIaHUPOBAHHS MEPEBO30YHOTO
npoliecca yauThIBaTh He 00s3aTenbHo [3-5].

1. Anaan3 nanabix ATII

Pacxonm maTepwanbHBIX pecypcoB (PYHKIHOHATIHHO 3aBHCHUT OT OOIIEro mpoOera IOIBIKHOTO
cocTaBa. YUHTHIBas 3TOT (aKTop, OBUIO TMPOBEACHO pacmupenencHue umcieHHocTH mapka ATII
r. OpenOypra mo mpo0ery ¢ Hadaja dKCIuTyaTaruu (L, THIC. KM), IpeACTaBICHHOE Ha puc. 1.

OcHOBHBIC TIOKa3aTenu (DYHKITMOHHPOBAHHUS IOABMKHOTO cocTaBa (CpemHuil KOIPHHUITHEHT
BBITTYCKa, CPETHECYTOUHOE BpeMs pabOTHI, CpeIHEro1oBoM mpooder) Ha nanaoM ATII 3a S-metHuit 1me-
pHoJ cBeneHHI B Ta0. 1.
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Tabmuma 1
OcHoBHEIe MToKazatenu (yHKIIMOHUPOBAHUS MOABIKHOTO coctaBa Ha ATII
T'o Cpennecnincounoe | Cpennuii koadduir. CpemrecyT. Bpems Cpennero. mpober
A YKCIIO MapKa, efl. BBIITyCKA TTapKa paboThI OJHOTO aBTOOYCA, 4 | OJHOTO aBTOOYCA, ThIC. KM
2016 316 0,689 11,8 52,1
2017 298 0,692 11,9 53,6
2018 294 0,702 12,0 53,3
2019 293 0,695 11,9 54,2
2020 298 0,687 12,0 57,1

Kax mokassiBaroT maHHble TaOd. 1, JMHAMHMKa HM3MEHEHHS KOJIMYECTBA IOABMIKHOIO COCTaBa
ATII ocraercst mpakTHueckd Hen3MeHHOU (okoso 300 eawHUIT), HO CPETHErOJ0BOI MPOOET OJHOTO
aBTroOyca JMHEWHO BO3pacTaeT, KaKk M Harpy3ka, MPUXOASIIascs Ha 3JeMeHTHl aBToOyca. CooTBeTCT-
BEHHO, BEPOSTHOCTh BO3HHMKHOBEHHUS HEHCIIPABHOCTEH IMMOABIKHOTO COCTaBa TaKXe BO3PACTET, YTO
noTpedyeT yBeINYeHUS HOMEHKIIATYPBI 3allaCHBIX YacTew.

Jis onpeneneHus moTpeOHOCTH B 3alIaCHBIX YaCTAX B YCIOBUAX aBTOTPAHCIIOPTHBIX MPEATIPH-
ATAH HeOOXO0MMO Hajdnuue WH(GOPMAIUH O HAJIEKHOCTH TOJIBUKHOTO COCTaBa U €0 AJIEMEHTOB, HH-
TEHCHUBHOCTH IKCIUTyaTallly U BO3PACTHOU CTPYKTYPHI MOABMKHOTO COCTABA.

HezaBucumo ot mapku aBTOOyca, HaubOJIE€e YacTO BBIXOSIIMMU M3 CTPOS SIBISTIOTCS JIETAIIA
JIBUTATEJISI, TPAHCMUCCHU W TOPMO3HBIX MEXaHH3MOB, TIOCKOJBKY aBTOOYCHI DKCILIYaTHPYIOTCS B TO-
POJICKOM peXXHMe, TJIe YCIOBHS SKCITyaTaI[li OTHOCSATCS K Hanbouee )KeCTKUM (J4acTasi CMeHa CKOpo-
CTH W HaIpaBIICHUSA).

BHeszamHbie 0TKa3bl, B OTIMYHE OT IMOCTEMEHHBIX, MPOTHO3HPOBATH MOCTATOYHO CIIOXHO. Ilo-
3TOMY pacueT (PaKTHIeCKOW MOTPEOHOCTH B 3aMACHBIX YaCTAX B yCIOBHIX aBTOTPAHCIOPTHHIX IMpEI-
MIPUATHHN JTOJDKEH 00sI3aTeNIbHO YIUTHIBATH ATOT BAXKHBIN (pakTop.

[Ipu TutaHupoBaHUM MOTPEOHOCTH B 3allaCHBIX YAacTAX HEOOXOIMMO IOJydaTh JaHHBIE MO WX
pacxony B OTAEITHHOCTH 110 KOHKPETHOW MapKe MOABIKHOTO COCTaBa, C YYETOM BBIIIETIEPEUNCIIEHHBIX
0COOEHHOCTEM.

2. 3KCﬂepl/IMeHTa.ﬂbele HCCJICAOBAHUA

Jns onpesneneHusl CyMMapHBIX 3aTpar, HEOOXOAUMBIX Ha MOJ/AEpKaHHE 3JIEMEHTOB aBTOOYCOB
Mmapku [TA3 B paboTocriocoOHOM COCTOSIHUM, BOCIIOJIB3YEMCS MapaMeTpaMu 3aKOHOMEPHOCTH H3Me-
HEHHsI CyMMapHBIX 3aTpaT B MPOLECCE SKCIUTyaTalli aBTOOyCcoB. Y IenbHbIe 3aTpaTsl aBTo0ycoB [1A3
NpeACTaBIeHbI B Ta0II. 2.

Tabmnuma 2
VY nenbHbIe 3aTpaThl aBTo0ycoB [1A3
Ne /it DneMeHThI aBToOyCca VYnaen. 3arpatsl, py6/1000 km VYnen. 3arpatsl, %

1 JlBurarenu 47,86 443
2 Tpancmuccus 37,04 32,0
3 PyneBoe ynpasnenue 10,59 6,3
4 TopMo3Has cuctema 14,12 7,5
5 DIeKTPOOOOPYIOBAHHE 9,09 5,8
6 Ky3zoB 4,54 4,1

HUroro 100

VY aenbHbIE 3aTPAThl, MPUXOASIIUECS HA IBUTATEIH U €0 COCTABJISIOIINE, 3aHUMAIOT OOJIBIIYIO
9acTh Bcex 3aTpar (44,3 %).

[IpoBeneHne 3KCIEPUMEHTATBHBIX HCCICIOBAHUHA U JaTbHCHINTUI aHATU3 IMOJYYCHHBIX JaHHBIX
MO3BOJISAIOT PaCIPEACIUTh yICIbHBIC 3aTPAThl IO 3JIEMEHTaM IOJBHIKHOTO cocTaBa. HauboubIast j10-
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TSl YOSNBHBIX 3aTpaT MpHU MPOTHO3WPOBAaHWUH MPUXOAMUTCS Ha MPHUOOPETEHUE 3alacHbIX YacTel s
MOJIBIKHOTO cocTaBa. OHON W3 TTIABHBIX 33124 SIBIISIETCS TUTAHUPOBAaHUE ONTHMAIBHOTO KOJMYECTBA
3amacHBIX 4JacTedt u 3ddextuBHOE obOecmeueHne mmu mapka ATII mpwm m00BIX 00CTOSTENBCTBAX,
BO M30eXaHMe 3a/Iep’KeK C BEIXOIOM Ha JIMHHIO, a TAaKXKe JaJbHEWITNX (DMHAHCOBBIX MOTEph. Pemenue
JTAHHOW TPOOJIEeMBI MPUBEAET K SKOHOMHUU KaK MaTepHANbHBIX, TaK U (PMHAHCOBBIX PECYPCOB, YBEIH-
YeHUI0 Ko PUIMeHTa TEXHUIECKOW TOTOBHOCTH M CHIDKCHUIO C€0ECTOMMOCTH TIEPEBO30K.

Jl11st mpoBeeHns AKCTIEPUMEHTAIBHBIX UCCIIEIOBAHMI IT0 PACcXO/y 3allaCHBIX YacTel MPUMEHSIICS
MeTox cOopa M aHalIM3a JAHHBIX B YCIOBHUAX SKCIUTyaTalllH MOABIKHOTO cocTaBa. OOBEKT HcciieoBa-
HUA — aBTOOYCHI Mapku [1A3-3205, 2012 r. BeImycka, konmdecTBO 112 emuaui. Cpok 3KCIUTyaTarldny
JTAHHBIX aBTOOYCOB COCTABIIAET 8 JIET CO CPETHUM TOA0BEIM mpoderom — 52 000 kM. JlaHHBIE IO pacXomxy
3aITacHBIX YacTel (MHTEHCHBHOCTH OTKA30B) HEOOXOAMMEI I anroputMa [6—11].

Pacder Han&XHOCTH TOPOTOCTOSAIINX, a CaMOe TIaBHOE — BIHAIOIINX Ha 0€301MacHOCTh IepEBO-
30K JJIEMEHTOB aBTOOYCOB, TaKMX KaK JBHTaTeNll, TPAHCMHCCHUS, PYJIEBOE YIPaBIEHHE, TOPMO3HAS
CHCTEMa, TTO/IBECKa, SIBIIETCS Hanbosee 3pPEeKTUBHBIM U OTPakaeT 3aKOHOMEPHOCTH (OPMHUPOBAHHUS
OTKa30B B IIpoLiecce paboTsl MOABMKHOTO COCTABA.

Ha puc. 2 TMOKa3aHbl 3aBUCUMOCTH BEPOATHOCTU HACTYIIJICHUA OTKa3a 3JIEMCHTOB ITOABHXKHOI'O
cocTaBa OT KOJIMYeCTBa HEUCTIpaBHOCTEH 311eMeHToB 112 aBToOycoB I1A3.
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Puc. 2. 3aBucHMOCTH BEpOSITHOCTH HACTYIUICHUS OTKa3a JIEMEHTOB aBTO0YCOB

Hedopmarms npoknanok B JIBC, kopoOke nepenay, auddepeHiraie COOTBETCTBYET HOPMalib-
HOMY pacrpeaCICHUIO 10/ BOSﬂeﬁCTBHeM TCIUIOBBIX, MEXAaHUYCCKUX U JPYIrux BIMSTHUE. DJIEMEHTEI
MOJIBECKHM COOTBETCTBYIOT JIOTAPU(PMHUUCCKA HOPMATILHOMY pacipe/iesicHuto. [10CKoNbKy, BBUIY CBOETO
KOHCTPYKTHUBHOT'O PACIIOJIOKCHUA HAa HUX IMPAMO B03HeﬁCTBYIOT 0OCaaKu, KaMHH, Pa3JIMYHBIC I[e(l)eKTBI
JIOPOKHOTO TI0JIOTHA, OHH Yallle IPYTUX IMOABEPIKEHBI KOPPO3UHU, YCTATIOCTHBIM Pa3pyLLICHUSAM.

BoiBOaBI

JlauHblil TpadyK MO3BOJSIET OLEHUThH IUIOTHOCTh BEPOATHOCTH HACTYIUIEHHS OTKA30B TaKHUX dJIe-
MEHTOB MOABMKHOTO COCTaBa, Kak ruapoycunnrens pyist (I'YP), amoprusatopsl, TOpMO3HbIE [MIMHIPHI
U T.J. OTO MO3BOJSIET AATh OLIEHKY HAIEeXHOCTH KOHKPETHOIO aBTOOYCa M €ro OTAENIBHBIX 3JIEMEHTOB,
a TaKKe BBIABUTH HJIEMEHTHI, HAHOoJIee IIOABEP)KECHHBIE OTKA3aM B YCIOBHAX HKCIUTyaTallUH, YTO HE00X0-
VMO TIPH IJIaHUPOBAHUU (IPOTHO3UPOBAHMM MOTPEOHOCTH) MAaTEpHATIbHO-TEXHUYECKOTO OOecreyeH s
ABTOTPAHCIIOPTHOTO IIPENIPHATHS, T.€. CBOCBPEMEHHBIE 3aKa3bl HEOOXOANMBIX 3alacHbIX YacTell 3HauM-
TEJIFHO COKPATST MPOCTOM B PEMOHTE M 00CITy>KUBaHUH, o0ecriedar GecriepeOOiHHbIN TPaHCIIOPTHBIN MTPO-
LIECC, COOTBETCTBEHHO, 3HAYUTEIbHO MUHUMU3UPYETCsI CE0ECTOMMOCTb IIEPEBO30YHOI0 IIpOIIEcca.
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