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Abstract: In this article, using mathematical models for forecasting the need of
motor transport enterprises for spare parts, by performing practical calculations using
a personal computer and using the Regrel.O program, the need for steering wheels,
GTM belts, injectors, and bumpers at motor transport enterprises was calculated and
compared with practical indicators.
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AHHoOTanus: B ganHo#l cTtatbe ¢ MCIOJB30BAaHHUEM MaTeMaTHUYECKUX MOJeleH
MIPOTHO3UPOBAHUS MOTPEOHOCTH aBTOCEPBUCHBIX MPEANPHUATHN B 3aMacHBIX YacTsX,
MyTEeM BBIIOJTHCHUS MPAKTHYECKUX PAcYeTOB C ITIOMOIIBI0  IEPCOHAIBHOTO

KOMITBIOTEpPA M C MOMOIIbI0 mporpammbl Regrel.O paccumtana moTpeOHOCTH B
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pyJeBbix TArax, pemHsx GTM, wuH)kekTopax H Oammepax Ha aBTOCEPBHUCHBIX
HOPEIIPUITUIX U COIIOCTABIIEHA C IPAKTUYECKUMU IT0Ka3aTeIMU.

KuroueBble c€j10Ba: aBTOCEPBUCHBIE MPEANPUATHS, MATEMAaTUYECKUE MOJIEIH,
pPErpecCUOHHbIE MOJIETH, KOMIIBIOTEP, MPOrpaMMa, TEXHUYECKHI CEpBUC, PEMOHT,
NOTPEOHOCTh, BPEMS, IKCIUTyaTallMOHHbIE (DaKTOPBI, 3alIaCHbIE YacCTH, (PAKTUUECKUI
pacxon, pyJaeBas TAra, Oamiep, MOJENIb HEIUHEMHONM pPErpecCHH, IPOTHO3,

cKoJIb3s1ui, peMeHs GTM.

Using mathematical models to forecast the demand for spare parts in auto
service enterprises is convenient for practical calculations with the help of a personal
computer. To implement these models, data on spare parts consumption for at least
the previous 12 months of the enterprise is required.

Using the developed model and the Regrel.O software, we calculate the demand
for steering racks. In this case, we use the forecasted values of factor indicators for
January 2024 (Table 1).

Table 1. Forecasted values of factor indicators

month | Distance | Number | Age of | Seasonality | Inventory | New car | Output
of the car | of usage balance | production | and

inputs number

of days
1 65 90 5 -10 45 120 13

After entering the data, we obtain the following result: Y=22.71Y =
22.71Y=22.71.

The diagram showing the impact of factor indicators on the dependent variable,
generated by the program, is presented in Figure 1.

Using the STADIA 6.3 software, we apply a nonlinear forecasting model to
predict the demand for steering racks. The forecasted values of the factor indicators
for January 2024 are entered into the program (see Table 1). After inputting the data,
the nonlinear model yields the following result: Y=22.71Y =22.71Y=22.71.
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We compare the forecasted demand values for steering racks obtained using
Regre 1.0 (22.71) and STADIA 6.3 (23.30) for January 2024 at the
“AVTOTEXXIZMAT-F” JSC auto service enterprise located in Margilan city.
Although the STADIA 6.3 program takes into account the combined effect of all
factors, the difference between the forecasts is relatively small. The actual
consumption of the studied spare part was 20 units; however, this does not indicate
the accuracy of either method, as at least one year of spare parts consumption data

analysis is required for such an assessment.

Number of weekends and other

days 4%

New car sales up 22%

517%.
Seasonality
of use is 11%.

Stock balance 17%

Average car mileage
12%

Average age of cars is

17%.

Figure 1. The influence levels of key factors on the consumption of steering
racks.

Nevertheless, the method used to select factors for the model allows saving time
by postponing the collection of information about factors that do not significantly
affect the result.

The nonlinear regression model analysis results (Y=22.71Y = 22.71Y=22.71)
are very close to those of the linear model; however, prediction errors can be even

higher when using the nonlinear model. Building the nonlinear model requires
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additional analysis to select empirical formulas, so it is advisable to use the linear
model for forecasting the demand for spare parts.

To justify the choice of forecasting model based on the nature of the spare parts
consumption curve, we calculate the demand for spare parts for 2024 using the
examples of the GTM belt (25195582) and the injector (25181804), and then
compare the obtained values with the actual consumption of these parts.

Figure 2 shows the forecasted demand curve for spare parts and the actual

consumption curve of GTM belts at the enterprise in 2024.
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Figure 2. Actual consumption and forecasted demand of GTM belts
(catalog number 25195582).

The graph shows that the consumption of GTM belts changes smoothly without
sharp fluctuations. The figure also displays the consumption curve for spare parts in
2024, which was used to build the forecasting model.

The forecasting models for GTM belts and front bumpers are adequate, with
both models having 6 peak points.

To evaluate the accuracy of the applied models, the average relative

approximation error is calculated for each of them:
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3 Figure — Actual consumption and forecasted demand of injectors
(catalog number 25181804).

Conclusion. The model constructed using the Fourier series achieved an
average relative approximation error of 5.4%, indicating a high level of accuracy for
the model. Using the adaptive forecasting model to predict the demand for timing
mechanism (GTM) belts resulted in an error value of 7.6%, which is also considered
sufficiently accurate.

However, when using the adaptive model to forecast the demand for front
bumpers, the error value reaches 8.8%, which is significantly higher compared to the
forecast made with the Fourier series model.
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