






............................................................................................................ 3

1  

.................................................................... 7

2

  ............................................................................. 11

2.1  ................ 11

2.2     

............................................ 14

2.2.1  .................................................................... 14

2.2.2  ( )........................ 15

2.2.3  .................................................................... 18

2.3         

.................................................................... 20

3

25

3.1. ............................................................................ 25

3.2. ................................................................................... 25

3.3. - ..................................................... 26

3.4. - ..................................................... 27

4

          

....................................................................... 29

4.1 ............................................ 29

4.2    

.................. 38

5

................. 41



............................................................................................................... 45

................................................. 46



, -

, . -

, 

, , 

. 

. 

. 

, , 

  [1; 9; 13] ( ) . 

Singer D. [12]

, -

. 

Cai K.Y. [4] , 

. 

( ) ( ) : -

– . 

( ) : -

. 

, - , 

  .  

Cai K.Y.  . 



( ') :

. 

:

.  

( ') :

. 

Cai K.Y. « ». 

(I) ProFuSt , 

. 

(II) PosBiSt , 

. 

(III) PosFuSt , 

. 

Cheng C.H. Mon D.L. [7]

. -

, 

[3]. 

Chen S.M. [5]

-

  

[3]. Chen S.M.

, 



  α - . 

Gau W.L. Buahrer D.J. [8]

. Chen S.M. [6] -

-

. 

Kumar A. [10] -

.

[11]. , -

, -

  -

[8]. , -

. , , -

, 

. 

-

-

  

1 11 12 1 2 21 22 2 1 2[ , , , ];[ , , , ]; ,a b b c a b b c< μ μ > .

-

-



.

3-7 .

-

, , - -

- , .

-

.



1

( -

, -

- [2])

    

.  

  -

, . 

, -

, -

. 

. ,  

  -

. 

, 

-

100% . 

  , 

- , , . 



, -

, , ,  . 

, 

. -

, 

. 

[8]. U -

. A   U  

( ) At , A : U [0,1]t → -

( )  Af , A : U [0,1]f → . U

‘ iu ’, , -

  iu , iA (u )t iu , 

iA (u )f . iA (u )t   iA (u )f /0,1/

iu U, i iA A(u ) (u ) 1t f+ ≤ . A

U . 1. 

A
1 f (U)−

A
t (U)iA

1 (u )f−

iA
(u )t

iu

A A
t (U), 1 f (U)−

. 1



U , A

U

i i i i
1

[t (u ),1 f (u )] / u , u U
n

i
Α

=
Α = − ∈ .  (1)

U , A

U   

i i i iA AU
A= [t (u ),1 f (u )] / u , u U− ∈ .  (2)

1. A -   U At

Af . A

, 1 2u , u U,

2A A At ( (1 ) ) min(t ( ),t ( )),λ + − λ ≥1 2 1u u u u (3)

2A A A1- f ( (1 ) ) min(1- f ( ),1- f ( )),λ + − λ ≥1 2 1u u u u [0,1].λ ∈ (4)

2. A U

, iu U∃ ∈ iA1 f (u )=1− . 

iAf (u )=0 . 

3.   -

U, , . 



. 

-

1 11 12 1 2 21 22 2 1 2[ , , , ];[ , , , ]; ,a b b c a b b c< μ μ > , -

. 

( )
iRt R

1 ( )
iRf R− . 

-

, , - -

, ,   -

, . -

, 

-

. -

. 



1. . . 

[ ] / . . . :

213-903 // SWorld. 2013. . 2. 2. — C. 37-45.

2. . . 

. 05.22.20 -

. 

. . .  [ ] / . . . — :

, 

. , 2014.

— 49 .

3. Atanassov K. Intuitionistic fuzzy sets / . Atanassov // Fuzzy Sets and

Systems. 1986. 20. — C. 87 - 96.

4. Cai K.Y. Posbist reliability behavior of typical systems with two types of

failure / K.Y. Cai, C.Y. Wen, M. L. Zhang // Fuzzy Sets and Systems. 1991. 

43. — C. 17 - 32.

5. Chen S.M. Analyzing fuzzy system reliability using vague set theory / S. M.

Chen // International Journal of Applied Science and Engineering. 2003. 1.

— C. 82 - 88.

6. Chen S.M. Arithmetic operations between vague sets / S.M. Chen //

Proceedings of the International Joint Conference of CFSA/IFIS/SOFT’95 on

Fuzzy Theory and Applications, Taipei, Taiwan, Re¬public of China. 1995.  —

C. 206 - 211.

7. Cheng C.H., and Mon, D. L. . Fuzzy system reliability analysis by interval of

confidence // Fuzzy Sets and Systems. 1993. . 56. 1. — C. 29-35.

8. Gau W.L. Vague sets / W. L. Gau,  D. J. Buehrer // IEEE Transactions on

Systems, Man, and Cybernetics. 1993. 23. — C. 610 - 614.



9. Kaufmann A. Fuzzy Mathematical Models in Engineering and Management

Science / . Kaufmann,  M.M. Gupla. — North-Holland, Amsterdam :

Springer, 1988. — 456 p.

10. Kumar A., Yadav, S. P., Kumar, S. Fuzzy System Reliability Using Different

Types of Vague Sets // Int. Journal of Applied Science and Engineering. 2008.

. 6. 1. — C. 71-83.

11. Mon D.L., Cheng, C. H. . Fuzzy system reliability analysis  for components

with different membership functions // Fuzzy Sets and Systems. 1994. . 64.

2. — C. 145-157.

12. Singer D. A fuzzy set approach to fault tree and reliability analysis // Fuzzy

Sets and Systems. 1990. . 34. 2. — C. 145-155.

13. Zadeh L.A. Fuzzy sets // Inform. Control. 1965. . 8. 3. — C. 338-353.






