
ISSN 1814-5787. i i i .2014 1                                                                   

 

2 

 

 

 
 

 

 

 

 

 

 



ISSN 1814-5787.  .2014 1 

 

3 

 

 
 

 

 

 

 



ISSN 1814-5787. i i i .2014 1                                                                   

 

4 

 

 

 

 

 

 

 

 

S. . SULTANGAZINOV. Probability of failure of the controlled unit .. 

 

 

 

 

 

 

-

 

A. PRASAD.  

 

-

 

..................................................................................................................................... 

 

 

 

 

 

 

........................................................................................................................... 

 

 

 

 

-  

................................................................................................................................................... 

,  

-  

 

 

 

 

 

-  

 

-  

 

 



ISSN 1814-5787.  .2014 1 

 

5 

 

 

 

 

 

 
 

 

  

 

 

 

 

-  0  

  

 

 

-

 (80
;
 

-

 

-

  -   - -

-

 

  

 

 

- -  - 

- -



ISSN 1814-5787. i i i .2014 1                                                                   

 

6 

 

-

 

-

- 

 

-

-  

 

-

-

-

70-

-6]. 

 

 -

-

-72 [7]. 

-72 -

-

   



ISSN 1814-5787.  .2014 1 

 

7 

 

 

-

-

 

-  

-

Smith W.L

Othanassoulis G.C Calogero V.F Kuhn J

Goggin J.l

 

-

 

-8]. 

 

 (1,6 + 3) %,   (10 12) %, 

   (0,80 + 

. 

  

  

 

-

 -   - -

-

 

 

-

-  

   

 



ISSN 1814-5787. i i i .2014 1                                                                   

 

8 

 

- -

 

 79% - 

 -

 

- -

 

 

 

 

 
 

 

I II-

III-

1,2,3,4,5,6  

 

  

 

 



ISSN 1814-5787.  .2014 1 

 

9 

 

 
 

- 

 

 

 

-   

 

 

 

 

- 

- -20. 

- -  

- 

-  

-  

 

6. 

, i , 1973, 76 . 

7. -449-72, :, 1972, -240 . 

8. Filing system of physiographic units helps to resolve local design criteria. Highway Res. 

-43. 

9. Smith W. L. Rational location of a highway corridor: a probabilistic appreach. Highway 

-60. 

10. Athanassoulis G.G., Calogero V.A. Computer technique for route planning. Highway 

 

11. Kuhn J.A., Gaggin J.L. Environmental mapping: an ecological methoda-logy for high-

way impact analysis. Abragment. Highway Re - 33. 

-  

 

 

 

 



ISSN 1814-5787. i i i .2014 1                                                                   

 

10 

 

 625.172.03 

 

S. . SULTANGAZINOV - associate professor of  technical science  

 

PROBABILITY OF FAILURE OF THE CONTROLLED UNIT 

 

Annotation 

Expression  confirms the previously suggested that the relative error of estimation and 

prediction of the element is the measure of the change of information entropy. 

Keywords: element, information, deterministic process, information entropy,  subject. 

 

Consider the probability of failure of the controlled element 1  as a function of rate of 

information entropy [1-3]. Note that the mere presence of the min  and max  possible time of an 

event 
i GG  indicates the initial error in the assessment of the aging process element, which 

leads to an uncertainty of his condition in the interval, which, for example, with a uniform distri-

bution with the probability density 

constt
minmax0

1
)(

                                                                                     (1)

 

information entropy can be evaluated 

t

t
tdt

minmax

22

minmax

2minmax

)(

0 loglog)(log
1

max

min

                        (2)

 

where t  - quantization step. 

From (2) that in 

1

minmax

t
 

that is, with a deterministic process, the initial information entropy 

00

t  

At 1

minmax

t
 monitoring system predictive of time to an accuracy of . Infor-

mation entropy thus be estimated (in the case of uniform distribution of errors ) as 

t

t

2
log)(

                                                                                              (3)

 

From (3) that in 

1
2

log
t

 

that is, in cases where the system provides control at each step of quantizing the full infor-

mation on the state of the element 0)(t . 

The amount of information that is passed to the control system, as well 

minmax

)()(

0

)( 2
logttt

Y

                                                                   (4)

 

At 2minmax  the amount of useful information transmitted, as follows from (4), 

0)(t
Y  which confirms the presence of the moment of crisis control. The value 

minmax
 in 
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the expression (4) is the relative error of estimate and prediction of the element at time min . If 

the amount of information is estimated at time Ti, then subject to 
i

 (4) can be written as 

i

t
Y

max

)( 2
log

                                                                                     (5)

 

Expression (5) confirms the previously suggested that the relative error of estimation and 

prediction of the element is the measure of the change of information entropy. 

The qualitative nature of dependencies )(t
Y  does not change when using other distribution 

laws )(t  and )( kk T , which is confirmed by the results in [4]. When set at the time the 

state of Ti element 
i GG  sistema control can predict the time they *  dostizheniya limit 

state GG
*  with a kT  error with the projected rate of *

U  of the aging process and the 

error limit state G . The relative measure of damage accumulation in the time interval 

)( *min

k
 may be represented as 

min*

*

min*

)(

i

k

x

U

G

tf

                                                                          (6)

 

where ),,( **

iGGUf . 

Note that const
* , as *

i
 as the actual speed of aging *

UU  (due to 

narrowing of the interval), ie, dynamic component of the error 0G . State of element 

iG  is also variable. Perhaps her monotonous and abrupt decrease (the latter, for example, in the 

case of fast flow of aging) or increase after reducing impacts. Thus, the relative measure of dam-

age accumulation )(tf x  not a linear function and can be considered as a measure of the accuracy 

of the variable, the actual state of the element in the given time interval. 

Note also that the probability of failure of the control system )()( tft , in view of 

the above, depending on the actual state of the element at time Ti. The complex nature of these 

relationships and the limited availability of quantitative evaluation exclude the possibility of the 

present stage of the analytic dependence . 
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