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Annotation. This article examines the satisfaction of auto service enterprises'
need for spare parts, ensuring the accumulation of optimal spare parts reserves and
organizing their storage in warehouses, characterizing the need for spare parts using
the Poisson distribution, applying regression models when calculating the need for
spare parts for auto service enterprises, not including factors with paired correlation
coefficients with a resulting characteristic below the specified significance level in
the model, and the possibility of using an adaptive forecasting model based on an
average slip scheme to forecast the need for spare parts.

Keywords: auto service enterprises, distribution patterns, mathematical models,
regression models, technical service, repair, need, demand, Poisson distribution,
operational factors, spare parts store, spare parts, mathematical expectation of
distribution.

MATEMATHYECKASA MOJIEJIb ITPOT'HO3UPOBAHUS CITPOCA
HA 3AITYACTHU HA IPEAITPUSATUSAX ABTOCEPBUCA
A.C.I101BOHOB, 1.T.H., mpodeccop HamI'TY

A.C.lllotMoHOB, A.¢.T.H., HamI'TY

H.A.A0aycarropos, A.¢.1.H., HamI'TY

F0.A.OnunoB, noxkropant @apl'TY

J.C.CynaiimoHoB, npenogaBarejib HamI'TY

AHHOTAIUSA: B JAHHOW CTaThe pacCMaTPUBACTCS yIOBICTBOPEHHE MOTPEOHOCTH
aBTOCEPBUCHBIX TPEANPHUATANA B 3aMacHBIX YacTsaX, OOECIeUeHHUE HaKOIUICHUS

ONTUMAJILHBIX 3aIlacOB 3alacHBIX 4YacTeu u OpraHu3aluvn NX XPaHCHHUS Ha CKIlaaaXx,
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XapaKkTepUCTHKa MOTPEOHOCTH B 3amacHBIX dYacTsaxX pacnpenencHueM llyaccona,
NPUMEHEHHE PErPEeCCHOHHBIX MOJENIed MpH pacdeTe MOTPeOHOCTH B 3alacHBIX
YacTsIX N7 aBTOCEPBHUCHBIX NPEANPUATHNA, HE BKIIOYEHHE B MOJENIb (AaKTOPOB C
napHBIMU KOd(D(PHUIIMEHTaMU KOPPENALUU C Pe3yJbTUPYIONUM TMPU3HAKOM HIDKE
3aJJaHHOTO YPOBHSI 3HAYMMOCTH, BO3MOXKHOCTb MCIOJb30BaHUS aIallTUBHON MOJIENN
POTHO3UPOBAHMSI HA OCHOBE CXEMbI CPEIHETO CKOJIBKEHUS I MPOTHO3WPOBAHUS
NOTPEOHOCTH B 3aIIaCHBIX YACTSIX.

KiloueBble  cjI0Ba:  aBTOCEPBUCHBIC  MPENNPHUITHS, 3aKOHOMEPHOCTH
pacnpeneneHns, MaTeMaTHYeCKUe MOJENH, PErPECCUOHHBIE MOJENH, TEXHUYECKHM
CepBHC, PEMOHT, HOTPEOHOCTb, crpoc, pacnpezeseHue Ilyaccona,
IKCIUTyaTallMOHHbIE (AKTOpbI, Mara3wH 3alacHbIX dYacTeW, 3amacHble YacTH,
MaTEeMaTHUYECKOE OXHUJIAHUE PpaclpeneieHs, HOPMHUPOBAHHOE OTKJIOHEHUE OT
CpEIHETO 3HAYCHHUS.

Introduction. One of the key indicators of a high-quality auto service is the
proper organization of its production and technical base. In this regard, the material
and technical supply system plays a crucial role in ensuring the continuous and
efficient operation of auto service centers. Several important tasks are identified
within this system, the most significant of which include maintaining optimal
inventories of spare parts, ensuring their constant availability in warehouses, and
optimizing the processes of ordering, purchasing, and delivering these parts.

If these tasks are not performed effectively, it can lead to various issues in the
operation of technical service stations. For example, an increasing number of vehicles
awaiting maintenance or repair may create a growing need for additional storage
space. Consequently, delays in vehicle repairs, longer queues for technical service,
and more frequent refusals of service due to a lack of spare parts may occur. This can
reduce the competitiveness of auto service enterprises in both domestic and foreign
markets and may negatively affect the popularity of certain vehicle brands [1, 2, 4, 6].

Methods. The system for supplying spare parts to auto service enterprises

corresponds to the main characteristics of a mass service system. The demand for
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spare parts used in vehicle maintenance and repair forms a random flow of requests,
and this demand is characterized by a Poisson distribution [1, 2, 5].

ak
Prq = Fe_ar (1)

Here, PkP_kPk represents the probability that the number of required spare parts
will be equal to kkk, given that the average number of parts consumed during the
observed time period is aaa. The flow of spare parts demand for an auto service
enterprise - which includes the company itself, its subdivisions, and the range of
services, provided - 1s divided into components based on the enterprise's
specialization and the volume of spare parts consumed by each subdivision. Modern
dealership enterprises, in addition to their service facilities, also have departments
engaged in wholesale and retail sales of spare parts. These departments are
responsible for the distribution and sale of spare parts. Apart from these departments,
the enterprise may also include a corporate fleet for internal operational needs,
divisions for selling new and used vehicles, and in some cases, a vehicle rental
service. To determine the consumption of spare parts within the enterprise, the
auxiliary services of technical service and repair can be combined into a single
common component of spare parts consumption, since the vehicle fleet and technical
service departments provide the aforementioned services. However, expenses related
to the spare parts sales department are excluded from this component.

Thus, the demand for spare parts (QQQ) for such an enterprise can be expressed
by the following formula:

Q = Qs + Quaork> (3)

Where: Q45 - the total demand for spare parts in the auto service

Qgo:k - the demand for spare parts by the auto parts store

Figure 1 shows the approximate distribution of spare parts consumption among
the main consumer departments of the “AVTOTEXXIZMAT-F” JSC auto service
enterprise located in Margilan city, based on the results of 2024.
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According to the mnormal distribution law, the probability that
QstoreQ {store}Qstore is less than Q+zcQ + z\sigmaQ+zo is given by:
1 [ -2
P(—00<Qdolk<Q+ZO')=\/T_T[J62 dt, 4)
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Figure 1. Distribution of spare parts consumption among the enterprise’s
departments.
Here, Q — the mathematical expectation (mean) of the distribution;
z — the standard score (z-value) representing the number of standard deviations from
the mean;
c\sigmac — the standard deviation.
Given a probability PPP, the value of zzz satisfying the following condition is

determined [7]:

1 [ -e?
\/T_n Oj e 2 dt =P. (5)
The required quantity of spare parts of the necessary designation:
Qao'x = Q +z0, (6)
Here, Q and c\sigmac are the mathematical expectation (mean) and standard
deviation, respectively.
When considering the consumption of spare parts in auto service enterprises as

consisting of two components, the following difficulties may arise:
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«An increase in the volume of calculations required for demand
estimation;

«Lack of separate statistical data on spare parts consumption for
individual departments;

«The separately collected statistics on spare parts consumption by
departments may not fully reflect the movement of spare parts from supplier to
end user.

For example, spare parts purchased by an auto service enterprise from an auto
parts store may be installed on a vehicle in the technical service department of the
same enterprise. Alternatively, due to limited capabilities of the technical service, the
technician may recommend the customer replace the parts themselves, in which case
the customer buys them from the store and has them installed at another enterprise.

Thus, within the scope of this study, it is necessary to analyze the spare parts
consumption statistics separately for the technical service department and the auto
parts store. This allows for identifying the patterns of consumption changes and
selecting the mathematical apparatus that ensures the highest accuracy in forecasting
the demand for spare parts.
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