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     [25].   

     . 
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     . 
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    ; 
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1   -   

 

1.1   

 

         

  -    -  

  [21].  

, ,    ,  

 ,     (     

)   .    

  , ,   ,   ,   

      «  ».  

         . 

      

-  .      

 -      .  

     :  –   –   [20]. 

  (  )  ,  , 

        : 

,   . .        

. 

    (  )   

 .    ,     

,         

   .     

    ( , ,  ),  

        

  . 

     ,  

     .      
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     .    

      .    

       .  

          

. 

 

1.2   

 

   (    )  

 .     ,  « » 

   ,      

 .      

   .      

       .  

       

 .        

  ,       

 .     [16]. 

        

:  

-  (   ,   

     ); 

-  -  (  -  

     ,    

    );  

-        

 (    ,  ,    

       ). 

    : 
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-         

 ; 

-   ; 

-       ,    

  «  »  ; 

-        

 ,     . 

 ,      

    ,  ,   

     ,    

 1. 

 

 

 1 –    

 

1.3   

 

   (     

) ,    -     

       . 
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 .  

,        

:        

        

-    .    

        

     .     

        

 [13]. 

    -  

       

,      [26; 24].  , 

  ,         

     Aα, :  

 ̃𝛼 =  𝐴𝛼 , 𝛼 ,                                                                                     (1) 

 

 Aα –   ;  

α –  .  

      α   

  { , , 𝑖 =  ,̅̅ ̅̅ },  s –  .  

      , 

,    [26]:   

 𝛼𝑠 =  𝛼𝑠− + 𝑠  𝑠 − ∑ 𝛼𝑠−𝑁= 𝜑 𝑠 𝜑 𝑠 , =  , 𝑁̅̅ ̅̅ ̅,                      (2) 

 

 𝑠  –   ;  
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      =  , 𝑁̅̅ ̅̅ ̅ –  - ,  

   [24]. 

        

       [24].  

    ,     

.      , . .  

  .  

 

1.4   

 

      

,     ,    

,       

 . 

        

  .      

        {xi, ui, i =  ,̅̅ ̅̅ }  

 [13]:  

 ̃𝑠 = 𝐴𝑠 ,  𝑠⃗⃗ ⃗⃗  ,  𝑠⃗⃗⃗⃗  ⃗ ,                                                                                 (3) 

 

  𝑠⃗⃗ ⃗⃗   = (x1, x2, … xs),  𝑠⃗⃗⃗⃗  ⃗ = (u1, u2, … us) –  .  

  As       

   [17]. 

   (3)     

-  [17]: 

 

𝑠 = ∑ ∏ Ф(𝑐𝑠− 𝑢 − 𝑢 )𝑚=𝑠=∑ ∏ Ф(𝑐𝑠− 𝑢 − 𝑢 )𝑚=𝑠=  ,                                                                  (4) 
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  Ф 𝑠− ( − )   –   ; 

 i =  ,̅̅ ̅̅ ; 

 j =  ,̅̅ ̅̅ ̅̅ ; 

       cs –   ,    

  [17]: 

- 𝑠 > ; 

- lim𝑠→∞ 𝑠 = ; 

- lim𝑠→∞ 𝑠 = ∞; 
- Ф 𝑠− ( − ) ;  
- ∫ Ф 𝑠− ( −  ) = ;   Ω 𝑢    

- lim𝑠→∞ 𝑠Ф 𝑠− ( − ) =  ( − ). 
    Ф 𝑠− ( − )    

   : ,   

,    2 [12].  

  : 

 Ф 𝑢−𝑢𝑐𝑠 = { − | 𝑠− − |, | 𝑠− − | ; ,                                 | 𝑠− − | > ;                                    (5) 

 

  : 

 Ф 𝑢−𝑢𝑐𝑠 = { .75 − 𝑠− − , | 𝑠− − |  ,                                                | 𝑠− − | >                      (6) 

 

 

  : 
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 Ф 𝑢−𝑢𝑐𝑠 = { + | 𝑠− − | − 𝑠− − , | 𝑠− − |  ,                                                                              | 𝑠− − | > (7) 

 

 

 

 2 –    . 

 

  cs      {xi, ui, i = ,̅̅ ̅̅ } 

       

    ,     , 

   (4)   i  k-e  , 

  : 

 𝑅 𝑠 =  ∑ − 𝑠 , 𝑠𝑠= = min𝑐𝑠  , ≠ 𝑖                                           (8) 

 

  i = k,   i    (4). 

 

1.5 А  . .   

 

         [5]:  

 1:  ( )    

.     : 

-     , 

 ; 
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-  ,    

; 

-  (х(1), х(2), … х( ))    

   ,   

( )    ,   

   ; 

-       ; 

-    ,    ; 

- ,      

  ; 

-   ; 

- ,        

   . 

 2:       

.     ,  , 

     ,    

.    ,       

,       . 

 3:         . 

         

.       , 

         

        . 

 ,      

        

      

  : 
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=  ( 
 , , … ,, , … ,……………………………𝑝 , 𝑝 , … , 𝑝 ) 

  =  ,… 𝑁 ,                           (10) 

 

  –  k-  ,   i-   

   t. 

4 :    . 

        

 :  

-  ,  ,    

 ; 

-       

  ; 

-    ; 

-   ; 

-     

,    ; 

-   ; 

-      

        

. 

    ,    

 Xt,   -   

, , ,    

 ,  .   

        

 .       

      ,  

,      [7]. 



 

15 
 

  ,  ,   ,   

.    –    -

,        

  . 

    ,  

      

. ,       

   .   [23]    , 

     .   

      

 ,     ,  

,     .  , 

        

[7].  

     . . .   

  [22]   ,   

    . ,    

    ,  , 

      ,   

     ,   

  .    , 

   ,    

  . 

 

   1 

 

       

   .    

  , ,        

 .        
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 :   ,    

   ,    ,   

.         

( ,   ),      . 

         

  (       

   ,   )   .  
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2 А      

 

2.1 К       

 

         

   .      

,     .   

        

  ,      

 . 

       : 

)      [9]: 

-   (  ,    

 );  

-   (     ,   , 

       ); 

-   ( ,    ,   

    «   »);  

-   (      

   ,     );  

-   . 

)  .      1,  

      ,   

     .      

 : 

-  RIPPER,    [1],  

    IREP.      

 (     ) 

.       REP (reduced error pruning – 

  ).     
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    ,    

 .  REP      : 

« »    « ».     

« »  ,   -   

.       ,  

     « ».  ,  

,         

 .        

« »,        « ». 

 ,     « » 

      . 

- ,     . . [11],   

  -      

  ,    « » - .   

 

2.2       

 

 

      

 ,     .  

  3     ,  

   [26],  u(t) –   ; x(t) – 

  ;  –  ; Gx, Gu –  

 ,     gu(t)  gu(t); 

ut  ux –       ; ξ(t) – 

  .  « - »  

    « »,      

    xst. 
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 3 –    -   

 

       x   

 xs.  |x - xs| > ɛ,  ɛ  –  ,    

  .        

 .     ,     

 ,   |x- xs|> ɛ. 

       

-  (4),       

   (5). 

        

 (8). 

    : 

 

 


S

i

i
s

i xx
S

W
1

||
1

,                                                                                          (11) 

 

 S –  ; 

      ix – ; 

      i
sx  – . 

   ∆      : 

  

|| ii
si xx  ,                                                                                                    (12) 
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 ix – ; 

      i
sx  –  .  

        

  (ɛ),    ix̂   xi xi,   i   

,      .  

     ,    i   

  . 

        

 ,         

 .  

 

2.3     
    

 

       

         

  .  

      (ɛ)  

      [2]. 

         

  : 

1)      (   ) 

        

    . 

2)      ,      

    ,     (  

  ), . 

3)          

       . 
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4)     ,      

. 

      (cs)   

   [15].     

 ё  ,       k , 

ё  k = S,  S – ё   .      

      ,    

  ,       

 .     

  ,      

.  ,       

 .  

     

    .  

-       

(  4): 

 

 

 4 – -     
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 -    : 

- u  –   ;  

-   –   ; 

- cs  –    ; 

- ɛ  –        ; 

- ∆  –      ; 

- ∆’ –      ,  ɛ. 

      . 

    100  (S = 100),   ui, i = s,1 – 

    1,      

   ɛ = 9.0,1.0     0.1,   

       s = 10,1.0      

   0.1. 

     : 

- )1.0*sin(*5,0 ii ux  ; 

- ii ux log
; 

- 
3

ii ux  . 

     (xi)     

 ,   « ».    

   . 

       5, 6, 7. 

     ,  –  

 . 
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 5 –      

  )1.0*sin(*5,0 ii ux   

 

 

 6 –      

  ii ux log  

 

 

 

 7 –      

  3
ii ux   

 

       (W)  

.       

   1. 
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 1 –      

    

  W    
W   

 

)1.0*sin(*5,0 ii ux   0,44 0,07 

ii ux log  0,33 0,19 

3
ii ux   0,21 0,08 

 

2.4      

 

 

   ,  

,      ,    

    ,     

     .    

   -  ,    

      , 

  . .   . . [14]. 

      

  (4)     :   

 ,     ,  

     . 

     .     

  u(t)  ,     

 x(t),   S. 

        

    xs' :  
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′𝑠 = ∑ ∏ Ф(𝑐𝑠− 𝑢 − 𝑢 )𝑚=𝑠′=∑ ∏ Ф(𝑐𝑠− 𝑢 − 𝑢 )𝑚=𝑠′=  ,                                                                (13) 

 

         

  « - »   ( . .   

  ).       S,   

 « »   S' (S' < S). 

   (13)   (8)  

  cs'   ,  S'. 

         

  xs'      

cs',    .   ,    x 

,   xs'(u1, u2, … , um)    ∏ Ф 𝑠′− ( −= )     uj    u = (u1, u2, 

… , um)     xs,   

  x. 

        

      S.   

         S 

 ,     (8). 

        

 ,     ,   

 ,      (   ,     

),      .  

    .    

  « - »  ,   

,    . ,    

,       ,  (13)   

: 



 

26 
 

 

𝑠 , = ∑ 𝑢 Ф 𝑥−𝑥𝑐𝑠 ∏ Ф 𝑢 −𝑢𝑐𝑠𝑚= , ≠𝑆=∑ 𝑢 Ф 𝑥−𝑥𝑐𝑠 ∏ Ф 𝑢 −𝑢𝑐𝑠𝑚= , ≠𝑆=                                                     (14) 

 

   2 

 

        

    .      

  ,       .  

    ,   

   .     

         

.  

         

         

 ,       

,        

      .  

          

     .    

  ,     

  .        

. 

     

        , 

  ,        

. 
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3       

 

 

3.1     

 

       

          

,      (    

),  -   (   

)     (  ,   

).  

       

       31   130 . 

     . ,  

       . 

 ,       

 ,         

   . 

        

        

       

      

    (x1,x2, …,xp).  

       , 

   8:  

- : 505, 510, 511, 518, 523, 524, 526, 527, 534, 535, 539, 

540, 541, 542, 545, 548, age, 512, 529, 530_532, mms; 

- : 513, 514, 516, 557, liquid, lpu, real_us; 

- :  515, 567, heavy, nans. 
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 8 –     

 

3.2 А       

  

 

        , 

    .     

   ,       8 

    .     

   9. 

 

 

 9 –      

 

Количе т енн е 21
(67%)

Кате о ила н е 4
(13%)

Буле  6
(20%)



 

29 
 

 ,      

        

.     ,     –  

    . 

         

 .    ,    

    : 

 =  ∑ − ̅ × − ̅√∑ − ̅ ×∑ − ̅ ,                                                                               (15) 

 

  –   X;  

       –   Y;  

      ̅ –     X;  

      ̅ –     Y. 

        ( ).  

     [10]: 

- 0.1 < rxy < 0.3: ;  

- 0.3 < rxy < 0.5: ;  

- 0.5 < rxy < 0.7: ; 

- 0.7 < rxy < 0.9: ; 

- 0.9 < rxy < 1:  . 

        

       ,  

   6    420,    2. 

         . 
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 2 –       

 .  

511, 513 0.631 

Heavy, lpu 0.619 

Heavy, 545 0.592 

Heavy, liquid 0.584 

Lpu,505 0.540 

Lpu, 545 0.517 

 

        

   10. 

 

 

 

 

 

 

 

 

 

 

 10 –      . 

 

         

,      .    

    .  

       , 

      

 .      3. 

 

 

0,3 0,5 0,7

399

15
6

  

 
 

пр
на

ко
в 
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 3 –  ,    

  

  
   

, % 

513, 514, real_us, lpu 100 

516, liquid, real_us, lpu 98,46 

513, 516, 557, real_us 97,69 

557, liquid, real_us, lpu 96,92 

514, 557, liquid, lpu 96,92 

… … 

513, 514, real_us, lpu, 515, 516, 557, 567, liquid  70 

… …. 

  

    (4)    ,  

     ,     

      1,   

   0 : 

 Ф 𝑠 − =  { , 𝑠 =   , 𝑠 ≠                                                                        (16) 

 

 ,       

     . 

      

       

    .      

    ,      

    : 

-    ,    

100% (130  130)   (513, 514, real_us, lpu); 
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-      ,  

 70% (91  130)   (513, 514, real_us, lpu, 515, 516, 557, 

567, liquid). 

      

: 

 = ∑ − ′′= *100%,                                                                         (17)  

 

 n –    ; 

      xi –  ; 

      x’i –  .  

    : 

 

 𝐷 = ∑ − −= ,                                                                                       (18) 

 

  х  –   . 

     : 

 𝜎 =  √𝐷                                                                                                          (19) 

 

     (4)   (16): 

 

𝑠 = ∑ ∏ Ф 𝑢 − 𝑢𝑚=𝑠=∑ ∏ Ф 𝑢 − 𝑢𝑚=𝑠=                                                                                         (20) 

 

     4. 
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 4 –     

 

   
9  (513, 514, 

real_us, lpu, 515, 516, 557, 
567, liquid), % 

 
  4 

 (513, 514, 
real_us, lpu), % 

  

505 0,54 0,64 0,38 0,61 

510 18,01 17,55 0,71 0,84 

511 25,17 22,53 0,6 0,77 

518 16,68 14,51 22,21 4,78 

523 38,52 39,87 112,9 10,62 

524 17,75 15,71 0,78 0,88 

526 54,26 55,81 6,39 2,52 

527 342,82 311,72 447,66 21,15 

534 36,35 27,88 3,01 1,73 

535 12,87 14,04 0,7 0,84 

539 56,51 61,13 12,04 3,47 

540 65,81 49,4 3,2 1,79 

541 61,8 58,19 4,72 2,17 

542 2,49 2,22 4,36 2,09 

545 92,56 100,91 18,82 4,34 

548 104,99 138,01 2,52 1,59 

512 18,56 15,33 0,54 0,74 

529 167,49 126,21 102,63 10,13 

530_532 105,43 90,67 15,55 3,94 

 

   4  ,    

   .       

,     .  

       

    .  

        

-  (4),      
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      ( s).  

       

  : 

 = − ̂𝜎 ,                                                                                                           (21) 

 

  yi –   ; 

 xi –   ; 

 m̂–   . 

      

      . 

       

      5. 

 

 5 –        

   , % 

510 431,1 

518 127,8 

505 71,1 

511 330,9 

523 104,3 

524 243,5 

526 140,9 

527 107,1 

534 200,1 

535 168,9 

539 290,7 
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  5 
   , % 

540 706,5 

541 198,2 

542 214,1 

545 123,3 

548 997,3 

512 4596,2 

529 613,64 

530_532 164,6 

 

  5  ,     

      ,      

 .  

        . 

,        

  ,     

    ,      

  .  ,    

     . 

       

        

  ,    ,    

      . 

       

     Azure.  

Microsoft Azure Machin  Learning Studio –    

,     ,    

     .  
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      ё  

 . 

Azure     ,  

 , ,    . 

         

    .  

 –  -      .  

   ,   .    

         

. 

   ё  ,   

    .    , 

       ,   

   - ,     

     . 

      545 

,     12. 

 

 

 11 –     Azure 
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    11      : 

- Dataset – ,       

; 

- Select Columns In Dataset – ,     

  (  ),     

   (    ,    

 );  

- Split Data – ,        

   ,        4  

 3  , 1 – ; 

- Linear Regression – ,   ,  

    (    –  ); 

  –      

  ( , )  y    

   ( , ,  

) x     [8]. 

 = +  + + ⋯+ ,                                                          (22) 

 

 bi –  ; 

      xi –  ( ) ; 

      n –   . 

- Train model –        Split Data 

   (Linear Regression); 

- Score Model – ,    ; 

- Evaluate Model – ,     

. 

 ,       

   Score Model – Visualize.     

   12. 
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 12 –    545 . 

 

   – Scored Labels –     

 545 .      12 –    

     ( , 46  9.2). 

 ,       ,   

 Evaluate Model – Visualize (  13). 

 

 

 13 –    545  

 

      : 
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- Mean Absolute Error (   ) –  

  ; 

- Root Mean Squared Error (   ) - 

         

     ; 

- Relative Absolute Error (   ) - 

        

        

; 

- Relative Squared Error (   ) - 

       

       

   ; 

- Coefficient of Determination (  ) - 

 ,     . 

       , 

    ,      

 3 ( ,    ),   

     .    

    6. 

 

 6 –     
 

  

  9  

(513, 514, real_us, lpu, 515, 

516, 557, 567, liquid), % 

 

   

4  (513, 

514, real_us, lpu), % 

 

  

  

, % 

505 15 15 21 

511 58 57 41 

545 1303 1197 1285 
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  6    ,    

 ,     ,      

      . 

 

   3 

 

  3    ,    

 . ,      

  ,      

        

     

. 

    : 

1)   ,      

    ; 

2)    ,     

; 

3)     ,  

         

; 

4)      ,  

  .  

      ,  

       ,  

     . 

        

,    ,   , 

  ,        . 
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,  :  ,  ,    

      .  

  ,   ,     

 ,       

,      :    

       . 

   ,   

       ,   

    ,     

 .  

      ,  

:        

 .       

 ,     

.     ,   

     . 

        

     .    

  ,    

:        

      . 

    ,        

    . 
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  –     

 
 

505 510 511 513 514 515 516 518 523 524 526 527 534 535 539 540 541 542 545 548 557 567 heavy age liquid lpu 512 529 

530_5

32 mms nans 

real_u

s 

505 

 
 

. 
(

) 
N 

1 ,072 ,057 ,162 ,071 -,159 ,094 -,086 ,139 -,012 ,349** ,048 ,023 
-

,321** 
-

,364** 
,177* ,114 

-
,294** 

,309** -,113 
-

,457** 
,392** ,442** -,218* ,373** ,540** ,090 ,003 ,020 ,235** 

-
,323** 

,014 

 ,413 ,523 ,065 ,423 ,072 ,287 ,328 ,116 ,893 ,000 ,588 ,795 ,000 ,000 ,043 ,195 ,001 ,000 ,201 ,000 ,000 ,000 ,039 ,000 ,000 ,308 ,973 ,825 ,007 ,000 ,874 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

510 

 
 

. 
(

) 
N 

,072 1 ,631** ,173* ,279** ,094 ,165 -,051 ,071 -,076 ,289** ,132 ,065 -,067 -,187* -,122 ,111 -,048 ,233** -,090 -,103 ,151 ,175* -,010 ,129 ,076 ,418** ,063 ,014 -,022 ,078 ,019 

,413  ,000 ,049 ,001 ,287 ,061 ,562 ,422 ,388 ,001 ,134 ,460 ,449 ,033 ,165 ,208 ,591 ,008 ,310 ,243 ,086 ,046 ,925 ,142 ,388 ,000 ,477 ,870 ,807 ,378 ,830 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

511 

 
 

. 
(

) 
N 

,057 ,631** 1 ,121 ,271** -,013 ,017 -,103 ,051 -,149 ,202* ,129 ,116 ,062 -,084 -,032 ,178* -,053 ,283** ,025 -,078 ,171 ,192* -,091 ,076 ,070 ,405** ,206* ,069 -,053 ,145 ,120 

,523 ,000  ,171 ,002 ,885 ,846 ,242 ,568 ,092 ,021 ,144 ,187 ,486 ,340 ,722 ,043 ,547 ,001 ,774 ,376 ,052 ,029 ,393 ,391 ,431 ,000 ,019 ,434 ,547 ,100 ,173 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

513 

 
 

. 
(

) 
N 

,162 ,173* ,121 1 ,187* -,074 ,007 -,019 ,068 ,036 ,152 ,020 ,047 -,099 -,150 ,026 ,087 -,058 ,205* -,002 -,077 ,055 ,167 ,172 ,285** ,171 ,084 ,043 -,020 ,166 ,023 ,140 

,065 ,049 ,171  ,033 ,400 ,937 ,832 ,442 ,681 ,084 ,821 ,592 ,262 ,089 ,765 ,323 ,513 ,019 ,982 ,386 ,533 ,057 ,105 ,001 ,052 ,342 ,628 ,824 ,059 ,796 ,112 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

514 

 
 

. 
(

) 
N 

,071 ,279** ,271** ,187* 1 -,163 ,037 -,166 ,000 -,150 ,116 ,112 ,150 -,147 
-

,255** 
-,052 ,093 -,089 ,301** -,009 -,037 ,087 ,192* ,161 ,226** ,192* ,172 ,064 ,017 ,062 ,115 ,063 

,423 ,001 ,002 ,033  ,063 ,674 ,059 ,997 ,089 ,188 ,207 ,088 ,095 ,003 ,556 ,293 ,312 ,001 ,921 ,674 ,326 ,028 ,129 ,010 ,029 ,050 ,470 ,849 ,482 ,192 ,476 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

 515 

  
. 

(
) 

N 

-,159 ,094 -,013 -,074 -,163 1 -,098 ,055 -,058 ,095 -,127 -,065 -,061 ,016 ,150 
-

,336** 
-,097 ,121 

-
,259** 

-,072 ,329** ,031 
-

,305** 
,094 

-
,251** 

-,196* -,084 -,145 -,031 -,105 ,245** -,103 

,072 ,287 ,885 ,400 ,063  ,270 ,534 ,512 ,281 ,150 ,459 ,489 ,858 ,089 ,000 ,273 ,171 ,003 ,416 ,000 ,729 ,000 ,377 ,004 ,025 ,342 ,099 ,723 ,234 ,005 ,241 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 
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505 510 511 513 514 515 516 518 523 524 526 527 534 535 539 540 541 542 545 548 557 567 heavy age liquid lpu 512 529 
530_5

32 mms nans 
real_u

s 

516 

 
 

. 
(

) 
N 

,094 ,165 ,017 ,007 ,037 -,098 1 ,055 ,182* ,061 ,044 ,101 ,026 ,008 -,101 ,036 ,044 -,031 ,121 ,004 -,035 ,093 ,192* -,018 ,132 ,136 -,053 -,129 -,118 ,093 -,199* ,119 

,287 ,061 ,846 ,937 ,674 ,270  ,531 ,038 ,493 ,618 ,251 ,770 ,927 ,253 ,686 ,617 ,728 ,169 ,961 ,697 ,293 ,029 ,866 ,135 ,123 ,548 ,144 ,182 ,294 ,023 ,177 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

518 

 
 

. 
(

) 
N 

-,086 -,051 -,103 -,019 -,166 ,055 ,055 1 -,082 ,817** -,035 -,060 -,036 ,333** ,106 ,088 
-

,254** 
-,059 

-
,423** 

,211* ,190* -,186* 
-

,353** 
-,171 

-
,265** 

-
,309** 

-,003 -,131 ,013 -,104 ,107 ,083 

,328 ,562 ,242 ,832 ,059 ,534 ,531  ,355 ,000 ,695 ,495 ,683 ,000 ,231 ,320 ,004 ,505 ,000 ,016 ,030 ,034 ,000 ,107 ,002 ,000 ,974 ,137 ,885 ,238 ,228 ,348 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

523 

 
 

. 
(

) 
N 

,139 ,071 ,051 ,068 ,000 -,058 ,182* -,082 1 -,005 ,269** -,004 ,021 -,100 -,123 ,098 
-

,226** 
-,159 ,290** ,071 ,083 ,061 ,235** ,063 ,228** ,277** -,088 -,177* -,059 ,248** -,055 ,074 

,116 ,422 ,568 ,442 ,997 ,512 ,038 ,355  ,954 ,002 ,966 ,811 ,257 ,163 ,267 ,010 ,070 ,001 ,419 ,349 ,490 ,007 ,553 ,009 ,001 ,317 ,044 ,503 ,004 ,534 ,404 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

524 

 
 

. 
(

) 
N 

-,012 -,076 -,149 ,036 -,150 ,095 ,061 ,817** -,005 1 ,062 -,074 -,077 ,254** ,079 ,022 -,140 ,000 
-

,444** 
,108 ,171 -,125 

-
,291** 

,000 
-

,228** 
-,170 -,031 -,107 ,017 -,055 ,050 ,138 

,893 ,388 ,092 ,681 ,089 ,281 ,493 ,000 ,954  ,487 ,404 ,383 ,004 ,369 ,802 ,113 ,996 ,000 ,220 ,052 ,158 ,001 ,996 ,009 ,053 ,728 ,226 ,849 ,532 ,574 ,118 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

526 

 
 

. 
(

) 
N 

,349** ,289** ,202* ,152 ,116 -,127 ,044 -,035 ,269** ,062 1 ,170 ,090 
-

,267** 
-

,439** 
-,102 ,121 

-
,232** 

,317** -,019 
-

,231** 
,301** ,350** -,127 ,218* ,268** ,138 ,023 ,089 ,248** -,103 ,082 

,000 ,001 ,021 ,084 ,188 ,150 ,618 ,695 ,002 ,487  ,053 ,306 ,002 ,000 ,249 ,170 ,008 ,000 ,833 ,008 ,001 ,000 ,235 ,013 ,002 ,117 ,793 ,312 ,004 ,243 ,355 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 
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505 510 511 513 514 515 516 518 523 524 526 527 534 535 539 540 541 542 545 548 557 567 heavy age liquid lpu 512 529 
530_5

32 mms nans 
real_u

s 

527 

 
 

. 
(

) 
N 

,048 ,132 ,129 ,020 ,112 -,065 ,101 -,060 -,004 -,074 ,170 1 -,012 -,007 -,180* -,012 ,073 -,028 ,229** -,065 -,019 ,064 ,121 ,070 -,071 ,038 ,176* ,179* ,298** -,078 -,063 ,122 

,588 ,134 ,144 ,821 ,207 ,459 ,251 ,495 ,966 ,404 ,053  ,896 ,933 ,041 ,891 ,409 ,752 ,009 ,461 ,833 ,473 ,169 ,510 ,420 ,668 ,045 ,042 ,001 ,375 ,479 ,167 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

534 

 
 

. 
(

) 
N 

,023 ,065 ,116 ,047 ,150 -,061 ,026 -,036 ,021 -,077 ,090 -,012 1 -,041 
-

,309** 
-,031 ,144 

-
,316** 

,180* -,180* -,071 ,141 ,245** ,209* ,104 ,180* ,119 -,025 -,083 -,050 ,005 ,109 

,795 ,460 ,187 ,592 ,088 ,489 ,770 ,683 ,811 ,383 ,306 ,896  ,646 ,000 ,730 ,102 ,000 ,040 ,040 ,420 ,109 ,005 ,048 ,238 ,040 ,177 ,780 ,349 ,573 ,959 ,218 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

535 

 
 

. 
(

) 
N 

-
,321** 

-,067 ,062 -,099 -,147 ,016 ,008 ,333** -,100 ,254** 
-

,267** 
-,007 -,041 1 ,300** -,078 -,107 ,098 

-
,301** 

,205* ,211* 
-

,300** 
-

,301** 
-,107 

-
,316** 

-
,376** 

-,107 -,077 -,130 -,164 ,213* ,030 

,000 ,449 ,486 ,262 ,095 ,858 ,927 ,000 ,257 ,004 ,002 ,933 ,646  ,001 ,375 ,224 ,265 ,001 ,019 ,016 ,001 ,001 ,314 ,000 ,000 ,225 ,382 ,141 ,063 ,015 ,739 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

539 

 
 

. 
(

) 
N 

-
,364** 

-,187* -,084 -,150 
-

,255** 
,150 -,101 ,106 -,123 ,079 

-
,439** 

-,180* 
-

,309** 
,300** 1 -,060 

-
,374** 

,206* 
-

,452** 
,216* ,284** 

-
,267** 

-
,465** 

-,032 
-

,294** 
-

,496** 
-,022 -,024 -,171 

-
,260** 

,276** -,055 

,000 ,033 ,340 ,089 ,003 ,089 ,253 ,231 ,163 ,369 ,000 ,041 ,000 ,001  ,499 ,000 ,019 ,000 ,013 ,001 ,002 ,000 ,766 ,001 ,000 ,806 ,785 ,051 ,003 ,002 ,534 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

540 

 
 

. 
(

) 
N 

,177* -,122 -,032 ,026 -,052 
-

,336** 
,036 ,088 ,098 ,022 -,102 -,012 -,031 -,078 -,060 1 -,148 -,075 ,179* -,038 -,102 ,053 ,255** -,057 ,274** ,239** -,062 ,080 ,054 ,229** 

-
,332** 

,213* 

,043 ,165 ,722 ,765 ,556 ,000 ,686 ,320 ,267 ,802 ,249 ,891 ,730 ,375 ,499  ,092 ,398 ,042 ,667 ,248 ,553 ,003 ,593 ,002 ,006 ,484 ,367 ,543 ,009 ,000 ,015 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 
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530_5

32 mms nans 
real_u

s 

541 

 
 

. 
(

) 
N 

,114 ,111 ,178* ,087 ,093 -,097 ,044 
-

,254** 
-

,226** 
-,140 ,121 ,073 ,144 -,107 

-
,374** 

-,148 1 -,030 ,209* -,101 
-

,246** 
,168 ,214* ,021 ,044 ,243** ,197* ,182* ,162 -,018 -,073 -,044 

,195 ,208 ,043 ,323 ,293 ,273 ,617 ,004 ,010 ,113 ,170 ,409 ,102 ,224 ,000 ,092  ,733 ,017 ,254 ,005 ,056 ,014 ,844 ,619 ,005 ,025 ,038 ,066 ,838 ,412 ,621 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

542 

 
 

. 
(

) 
N 

-
,294** 

-,048 -,053 -,058 -,089 ,121 -,031 -,059 -,159 ,000 
-

,232** 
-,028 

-
,316** 

,098 ,206* -,075 -,030 1 
-

,281** 
,064 ,149 -,061 

-
,249** 

,127 -,186* 
-

,265** 
-,086 ,107 ,004 -,033 ,156 -,109 

,001 ,591 ,547 ,513 ,312 ,171 ,728 ,505 ,070 ,996 ,008 ,752 ,000 ,265 ,019 ,398 ,733  ,001 ,471 ,090 ,487 ,004 ,233 ,034 ,002 ,329 ,225 ,963 ,708 ,076 ,218 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

545 

 
 

. 
(

) 
N 

,309** ,233** ,283** ,205* ,301** 
-

,259** 
,121 

-
,423** 

,290** 
-

,444** 
,317** ,229** ,180* 

-
,301** 

-
,452** 

,179* ,209* 
-

,281** 
1 -,091 

-
,274** 

,232** ,592** ,030 ,435** ,517** ,135 ,113 ,126 ,302** -,217* ,119 

,000 ,008 ,001 ,019 ,001 ,003 ,169 ,000 ,001 ,000 ,000 ,009 ,040 ,001 ,000 ,042 ,017 ,001  ,302 ,002 ,008 ,000 ,776 ,000 ,000 ,127 ,202 ,153 ,000 ,013 ,177 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

548 

 
 

. 
(

) 
N 

-,113 -,090 ,025 -,002 -,009 -,072 ,004 ,211* ,071 ,108 -,019 -,065 -,180* ,205* ,216* -,038 -,101 ,064 -,091 1 ,112 -,177* -,135 -,224* -,150 
-

,258** 
,017 -,108 -,132 -,155 ,141 ,060 

,201 ,310 ,774 ,982 ,921 ,416 ,961 ,016 ,419 ,220 ,833 ,461 ,040 ,019 ,013 ,667 ,254 ,471 ,302  ,204 ,044 ,126 ,034 ,088 ,003 ,849 ,223 ,135 ,079 ,111 ,497 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

557 

 
 

. 
(

) 
N 

-
,457** 

-,103 -,078 -,077 -,037 ,329** -,035 ,190* ,083 ,171 
-

,231** 
-,019 -,071 ,211* ,284** -,102 

-
,246** 

,149 
-

,274** 
,112 1 

-
,318** 

-
,411** 

,038 -,174* 
-

,291** 
-,119 -,148 -,015 -,176* ,238** ,119 

,000 ,243 ,376 ,386 ,674 ,000 ,697 ,030 ,349 ,052 ,008 ,833 ,420 ,016 ,001 ,248 ,005 ,090 ,002 ,204  ,000 ,000 ,720 ,048 ,001 ,176 ,093 ,867 ,046 ,006 ,179 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 
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505 510 511 513 514 515 516 518 523 524 526 527 534 535 539 540 541 542 545 548 557 567 heavy age liquid lpu 512 529 
530_5

32 mms nans 
real_u

s 

567 

 
 

. 
(

) 
N 

,392** ,151 ,171 ,055 ,087 ,031 ,093 -,186* ,061 -,125 ,301** ,064 ,141 
-

,300** 
-

,267** 
,053 ,168 -,061 ,232** -,177* 

-
,318** 

1 ,305** ,088 ,153 ,345** -,037 -,006 ,211* ,167 -,222* ,013 

,000 ,086 ,052 ,533 ,326 ,729 ,293 ,034 ,490 ,158 ,001 ,473 ,109 ,001 ,002 ,553 ,056 ,487 ,008 ,044 ,000  ,000 ,409 ,083 ,000 ,672 ,944 ,016 ,058 ,011 ,881 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

Heavy 

 
 

. 
(

) 
N 

,442** ,175* ,192* ,167 ,192* 
-

,305** 
,192* 

-
,353** 

,235** 
-

,291** 
,350** ,121 ,245** 

-
,301** 

-
,465** 

,255** ,214* 
-

,249** 
,592** -,135 

-
,411** 

,305** 1 ,074 ,584** ,619** ,153 ,123 ,148 ,286** 
-

,444** 
,128 

,000 ,046 ,029 ,057 ,028 ,000 ,029 ,000 ,007 ,001 ,000 ,169 ,005 ,001 ,000 ,003 ,014 ,004 ,000 ,126 ,000 ,000  ,490 ,000 ,000 ,083 ,162 ,093 ,001 ,000 ,146 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

Age 

 
 

. 
(

) 
N 

-,218* -,010 -,091 ,172 ,161 ,094 -,018 -,171 ,063 ,000 -,127 ,070 ,209* -,107 -,032 -,057 ,021 ,127 ,030 -,224* ,038 ,088 ,074 1 -,027 ,015 ,038 -,065 ,042 -,109 -,065 ,187 

,039 ,925 ,393 ,105 ,129 ,377 ,866 ,107 ,553 ,996 ,235 ,510 ,048 ,314 ,766 ,593 ,844 ,233 ,776 ,034 ,720 ,409 ,490  ,804 ,889 ,724 ,545 ,692 ,304 ,543 ,078 

90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 

Liquid 

 
 

. 
(

) 
N 

,373** ,129 ,076 ,285** ,226** 
-

,251** 
,132 

-
,265** 

,228** 
-

,228** 
,218* -,071 ,104 

-
,316** 

-
,294** 

,274** ,044 -,186* ,435** -,150 -,174* ,153 ,584** -,027 1 ,483** ,054 ,028 -,038 ,297** 
-

,351** 
,093 

,000 ,142 ,391 ,001 ,010 ,004 ,135 ,002 ,009 ,009 ,013 ,420 ,238 ,000 ,001 ,002 ,619 ,034 ,000 ,088 ,048 ,083 ,000 ,804  ,000 ,544 ,749 ,668 ,001 ,000 ,294 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

Lpu 

 
 

. 
(

) 
N 

,540** ,076 ,070 ,171 ,192* -,196* ,136 
-

,309** 
,277** -,170 ,268** ,038 ,180* 

-
,376** 

-
,496** 

,239** ,243** 
-

,265** 
,517** 

-
,258** 

-
,291** 

,345** ,619** ,015 ,483** 1 ,006 ,038 ,119 ,318** 
-

,418** 
,084 

,000 ,388 ,431 ,052 ,029 ,025 ,123 ,000 ,001 ,053 ,002 ,668 ,040 ,000 ,000 ,006 ,005 ,002 ,000 ,003 ,001 ,000 ,000 ,889 ,000  ,942 ,667 ,178 ,000 ,000 ,344 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 
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530_5

32 mms nans 
real_u

s 

512 

 
 

. 
(

) 
N 

,090 ,418** ,405** ,084 ,172 -,084 -,053 -,003 -,088 -,031 ,138 ,176* ,119 -,107 -,022 -,062 ,197* -,086 ,135 ,017 -,119 -,037 ,153 ,038 ,054 ,006 1 ,110 ,021 -,151 ,104 ,085 

,308 ,000 ,000 ,342 ,050 ,342 ,548 ,974 ,317 ,728 ,117 ,045 ,177 ,225 ,806 ,484 ,025 ,329 ,127 ,849 ,176 ,672 ,083 ,724 ,544 ,942  ,215 ,810 ,086 ,240 ,338 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

529 

 
 

. 
(

) 
N 

,003 ,063 ,206* ,043 ,064 -,145 -,129 -,131 -,177* -,107 ,023 ,179* -,025 -,077 -,024 ,080 ,182* ,107 ,113 -,108 -,148 -,006 ,123 -,065 ,028 ,038 ,110 1 ,255** -,075 -,090 -,062 

,973 ,477 ,019 ,628 ,470 ,099 ,144 ,137 ,044 ,226 ,793 ,042 ,780 ,382 ,785 ,367 ,038 ,225 ,202 ,223 ,093 ,944 ,162 ,545 ,749 ,667 ,215  ,003 ,394 ,310 ,484 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

530_532 

 
 

. 
(

) 
N 

,020 ,014 ,069 -,020 ,017 -,031 -,118 ,013 -,059 ,017 ,089 ,298** -,083 -,130 -,171 ,054 ,162 ,004 ,126 -,132 -,015 ,211* ,148 ,042 -,038 ,119 ,021 ,255** 1 -,045 -,045 -,041 

,825 ,870 ,434 ,824 ,849 ,723 ,182 ,885 ,503 ,849 ,312 ,001 ,349 ,141 ,051 ,543 ,066 ,963 ,153 ,135 ,867 ,016 ,093 ,692 ,668 ,178 ,810 ,003  ,609 ,612 ,642 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

mms 

 
 

. 
(

) 
N 

,235** -,022 -,053 ,166 ,062 -,105 ,093 -,104 ,248** -,055 ,248** -,078 -,050 -,164 
-

,260** 
,229** -,018 -,033 ,302** -,155 -,176* ,167 ,286** -,109 ,297** ,318** -,151 -,075 -,045 1 

-
,302** 

,061 

,007 ,807 ,547 ,059 ,482 ,234 ,294 ,238 ,004 ,532 ,004 ,375 ,573 ,063 ,003 ,009 ,838 ,708 ,000 ,079 ,046 ,058 ,001 ,304 ,001 ,000 ,086 ,394 ,609  ,000 ,489 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 
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530_5

32 mms nans 

real_u

s 

Nans 

 

 

. 

(

) 

N 

 

-

,323** 
,078 ,145 ,023 ,115 ,245** -,199* ,107 -,055 ,050 -,103 -,063 ,005 ,213* ,276** 

-

,332** 
-,073 ,156 -,217* ,141 ,238** -,222* 

-

,444** 
-,065 

-

,351** 

-

,418** 
,104 -,090 -,045 

-

,302** 
1 ,105 

,000 ,378 ,100 ,796 ,192 ,005 ,023 ,228 ,534 ,574 ,243 ,479 ,959 ,015 ,002 ,000 ,412 ,076 ,013 ,111 ,006 ,011 ,000 ,543 ,000 ,000 ,240 ,310 ,612 ,000  ,234 

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 90 130 130 130 130 130 130 130 130 

real_us 

 

 

. 

(

) 

N 

,014 

,874 

130 

,019 

,830 

130 

,120 

,173 

130 

,140 

,112 

130 

,063 

,476 

130 

-,103 

,241 

130 

,119 

,177 

130 

,083 

,348 

130 

,074 

,404 

130 

,138 

,118 

130 

,082 

,355 

130 

,122 

,167 

130 

,109 

,218 

130 

,030 

,739 

130 

-,055 

,534 

130 

,213* 

,015 

130 

-,044 

,621 

130 

-,109 

,218 

130 

,119 

,177 

130 

,060 

,497 

130 

,119 

,179 

130 

,013 

,881 

130 

,128 

,146 

130 

,187 

,078 

90 

,093 

,294 

130 

,084 

,344 

130 

,085 

,338 

130 

-,062 

,484 

130 

-,041 

,642 

130 

,061 

,489 

130 

,105 

,234 

130 

1 

130 

 

 




