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In dannoy Article navedenы byotehnolohycheskyy production 
process and vnesenyya эntomolohycheskoho drug tryhohramы with the 
results of the effectiveness and definitions эkonomycheskoy 
okupaemosty equipment, kotoroe at this yspolzuetsya. 

Byotehnolohycheskyy process эntomolohycheskyy drug 
tryhoramы, sebestoymost, Economic effectiveness. 

 
In given paper are directed production and importation bioprocess 

entomological specimen trihogramme with outcomes of definition of 
economic efficiency and pay-back of equipment which is thus used. 

Bioprocess, entomological specimen trihogramme, cost price, 
economic efficiency. 
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In the work the test conditions and normality stationary random 

process changes the basic resource parameters parts of machines to 
predict the residual life of the results of diagnosis. 

Forecasting, resource parameters remaining life, statistical 
test, testing criteria. 

 
Problem. Previous studies [1,2] found that the current method of 

predicting optimal 
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residual life determines the mean square error of at least 350-430 
operating hours, resulting in higher average unit costs for repairs. It 
proved the need to build a more adequate description of the reality of the 
real process of change and development of diagnostic parameter on this 
basis more reliable and accurate method of determining the residual life 
of the machine component. We have developed a model of resource 
parameter changes depending on developments conditional distribution 
function of the residual life of the components of mobile technology and 
private method [3] proved the need for checks Conditions stationary 
random process and normality of parameters to ensure minimum 
quadratic error estimates of key indicators. 

Analysis of recent research. It is proved that the existing method 
of the forecast-optimal dosing residual life causes large quadratic error, 
leading to higher average unit cost of repairs by 16% [2]. The model and 
obtained the conditional distribution function of the residual life of the 
components of mobile technology, which is consistent with Weibull 
distribution trohparametrychnym and allows you to find the probability of 
failure [3]. Comparison of the average residual life, defined according to 
their formula, with the corresponding actual values of diagnostic 
parameters showed a close match. Almost all values of average residual 
resources within the established experimental data confidence interval. 

The purpose of research there is test conditions and stationary 
random process changes normality basic resource parameters parts of 
machines the developed method to ensure minimum quadratic error 
estimates of basic indicators prediction of residual life. 

Results. More important condition for stationary random process is 
the dependence of the autocorrelation function only on the difference of 
arguments (the distance between the sections of the process)  
 τ = t1 - t2 [4]. Verify this condition on the basis of experimental data on 
the dynamics of the two diagnostic parameters - "The number of gases 
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that erupt in Carter" and "total angular backlash in the transmission MTZ-
82." The number of implementations of both parameters (sample size) is 
l1 = l2 =10, the number of cross-sections of a random process Z (t) 
(Number of samples) of the first parameter  
m1 = 13, the second parameter m1 = 14. Matrix correlations of random 
processes Z (t) each parameter obtained by their standard statistical 
treatment [4]. The test carried out according to a standard private 
method [5]. 

1. From along the first (after the main) diagonal correlation matrix 
of each diagnostic parameter correlation coefficients ρij will form two 
groups with even and odd indices and summarized them in Table. 1. 

2. Formula 3, [5] convert Fisher and found values rij  Table is listed 
also. 1. 

 
1. Correlation coefficients of stochastic process Z (t), which lie 

on a diagonal, and their transformation Fischer. 

Diagnostic option 
Group of correlation coefficients  

with odd indices with even indices 
i, j ρij rij i, j ρij rij 

Number gases that 
erupt in diesel 
crankcase 

1.2 
3.4 
5.6 
7.8 
9.1 

11,12 

.882 

.926 

.900 

.785 

.819 
8.895 

1,385 
1.627 
1.473 
1.059 
1,155 
1.449 

2.3 
4.5 
6.7 
8.9 

10,11 
12,13 

.859 

.669 

.880 

.765 

.795 

.837 

1,290 
.808 
1.378 
1,007 
1,085 
1,211 

               ∑ ijr = 8.148                               ∑ ijr = 6.779 
               ∑ 2

ijr = 11.290                            ∑ 2
ijr = 7.874 

The total angular 
backlash in the 
transmission tractor 

1.2 
3.4 
5.6 
7.8 
9.1 

11,12 
13,14 

.938 

.943 

.949 

.976 

.754 

.973 
9,928 

1.722 
1,766 
2.251 
2,200 
.981 

1,345 
1.643 

2.3 
4.5 
6.7 
8.9 

10,11 
12,13 

.966 

.977 

.887 

.954 

.559 

.937 

2.024 
2.227 
1,409 
1,876 
.932 
1.712 

              ∑ ijr = 11.908                               ∑ ijr = 10,080 
              ∑ 2

ijr = 21.462                              ∑ 2
ijr = 18.184 

 
3. Define the empirical criterion value χ2 the formula 4, [5] and is 

listed in Table. 2. 
 
2. Experimental and tabulated value of criterion χ2. 

Diahnostych
-tion 

parameter 

Group 
correlation 
coefficients 

Volum
e-you 
tags 

The value of the criterion χ2 

settlement in brief 
at q = 0,05 

1 2 3 4 5 
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Number of 
ha-mouth 
that pro-
ryvayutsya 
in diesel 
crankcase 

with odd 
indices 6 (10 - 3) (11.290 - 

6
148,1 2

) = 

1.58 
11.1 

with even 
indices 6 (10 - 3) (7.874 - 

6
779,6 2

) = 

1.50 
11.1 

 
Extension Table. 2 

1 2 3 4 5 
The total 
angular 
backlash in 
the 
transmission 
tractor 

with odd 
indices 7 

(10 - 3) (21.462 - 

-
7
908,11 2

) = 8,43 
12.6 

with even 
indices 6 

(10 - 3) (18.184 -  

-
6
080,10 2

) = 8.75 
11.1 

 
As you can see, the two groups each diagnostic parameter 

empirical criterion value χ2  significantly lower tabular value. That is, the 
experimental data do not contradict the hypothesis of homogeneity of 
correlation coefficients between sections of the process Z (t)Who are at 
the same distance from each other. 

So important condition for stationary random process and can be 
done to figure out which component Z (t) random process parameter 
changes the property resource stationary. For 92% of the available 
resource parameter values 2χ  significantly less than the corresponding 
tabulated limits at a significance level q = 0.05 [6], ie the empirical data 
do not contradict the hypothesis of a stationary random process z (t)And 
the difference between the estimates should explain the statistical 
scattering.  

Test the component description Z (t) of random-process parameter 
changes u (t) a normal random process used a more powerful test 
agreement ω2. Calculations carried out according to the instructions 
GOST 11.006-94. The calculation is made on the basis of experimental 
data on the dynamics of the diagnostic parameter "Height tread tires 
Slip", as the number of implementations of this parameter is large 
enough (l = 25). Matrix process values ijZ  specified diagnostic 
parameters given in [7]. 

To simplify the calculations we choose some section of the process 
Z (t)That is a column matrix ijZ  with close to zero mathematical eye-
forging. Use the 1st column of the table, the corresponding value of the 
sample mean and mean square deviation up mz = 0.001; σz= 0.047. 
Normalized largest value zij written in the second column of Table 2. The 
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results of further calculations done by following [7], summarized in Table. 
3. The total value placed in column 11 corresponds to 12.597. 
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Then, the empirical value criterion is 2
lΩ =-25-2 ∙ (-12.597) = 

0.1936; tabular value function and ( 2
lΩ )= =and(0,19) = 0.005 very small 

and much less significance level q = = 0,05. That is, the hypothesis that 
the sample that tested belongs normally distributed general population 
can not be rejected. Similar calculations for other sections of the process 
Z (t) show that they have a normal distribution.  

Conclusion. Thus, statistical analysis allowed to justify stationary 
random process and normality z (t). This conclusion can be extended to 
all diagnostic parameters of resource units and units of machines, as the 
study of physical factors that can cause the formation of a random 
process z (t) the operation of agricultural tractors, it also confirms.  
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In the work shows proverka uslovyy statsyonarnosty and normality 

accidentally Changed major process parameters resursnыh sostavnыh 
parts of machines required to implement mynymalnoy Quadratic 
pohreshnosty otsenok in the final prediction results on resource 
dyahnostyrovanyya. 

Prediction, resursnыe Options, ostatochnыy resource 
statystycheskaya proverka, Criteria proverky. 

Inspection of stationary and normality conditions of random 
process of resource change of main machine units for minimum 
quadratic error estimates when predicting their residual resource on 
results of diagnostics is given in paper. 

Prediction, resource parametres, residual resource, statistical 
check, criteria of check. 
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