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1 0,65 942 548 3,64 147 139 14,5 15,8 

2 0,98 958 530 3,4 187 185 15,5 13,3 

3 0,6 940 550 3,65 142 134 14 16,1 

4 0,65 942 547 3,63 147 141 15 15,6 

5 0,75 948 536 3,58 167 162 15 14,2 

6 0,76 949 535 3,57 170 164 15 14 

7 0,69 945 544 3,61 155 151 15 15 
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8 0,95 957 530 3,47 184 180 15,5 13,7 

9 0,9 955 531 3,5 182 178 15,3 13,9 

10 0,76 950 535 3,56 170 164 15 14 

11 0,89 954 531 3,51 182 173 15,5 14 
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26 0,75 948 537 3,51 167 162 15,5 14,2 

27 0,97 957 531 3,42 186 182 15,5 13,5 

28 0,79 951 533 3,53 174 168 15 14,1 

29 0,62 941 550 3,65 142 138 14,5 16 
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     ( )   STATISTICA: 
    (  ,  
) > Statistics > Experimental Design (DOE) >  Central composite, 

non-factorial, surface desiqns (   , 
 )    5.  

 
 5 –       STATISTICA 

 
> Ok > Design & Analysis of Central Composite > Analyze design> 

Variables >      
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 6 –     STATISTICA 

  
> Ok > Ok > Analysis of a Central Composite (Response Surface) 

Experiments:  > Model > Include in model. 
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 7 –     STATISTICA 

 
  Include in model    .  

 : 
˗      (Linear 

main effects only); 
˗       

 (Lin./quad. main effects); 
˗        

,      (Linear 
main eff.+2-ways); 

˗ ,     
   ,     

 (Lin/quad main eff.+2-ways). 
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 8 –     STATISTICA 
 

  Include in model  Lin/quad main eff.+2- ways > 
ANOVA error term > Pure error > ANOVA/Effects > Confidence interval 
> 95,0 > Alpha (highlighting) > 0,05 > Summary: Effect estimates > 
Regression coefficients > ANOVA table. 

 

 9 –     STATISTICA 
 

   . 
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 10.1 –   ,  

     
 

 (L)   ,      
,      . 

 (Q)   ,      , 
     . 1L by 2L (1L 

 2L) –    ,   
    . . 

 
 

 
 10.2 –   ,    
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 10.3–    
 

,     ,    ,  
     F =2,8   

  F =5,73,     f1=4, f2=34. 
       

 : 
2 2

1 1 1 2 2 3

2 2
3 4 4 1 2 1 3 1 4

2 3 2 4 3 4

ˆ 166,891 13,292 41,010 43,205 205,359 40,136

1,723 41,552 110,892 141,950 35,895 12,224

76,261 244,050 53,608 .

y x x x x x

x x x x x x x x x

x x x x x x

      

      
    

        
 : 

2 2
1 1 1 2 2 3

2 2
3 4 4 1 2 1 3 1 4

2 3 2 4 3 4

1431927 38485 513 2415 1 429

0 104157 2464 35 9 204

0 81 18 .

y x x x x x

x x x x x x x x x

x x x x x x
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 11.1–   ,   

    
 ̂ = , + , + , + , + ,+ , + , − , + ,− , + , − , + ,− , + ,  

 
 

 
 12.2–   ,    
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 12.3 –    

 ̆ = − − + − − −− + + + + + ++  
 
     . 

 
 13.1–   ,   
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̂ = − , + , − , − , + ,+ , − , − , − , + ,− , + , + , + ,+ ,  
 

 
 13.2 –   ,    

    
 

 
 13.3 –    

 ̆ = , + , + , − , − , − ,− , − , − , − , − , − ,+ , + , + ,  
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 14.1–   ,   

    
 ̂ = , + , + , − , − ,+ , − , − , −+ , − , − , + ,− , + ,    

 

 
 14.2–   ,    
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 14.3 –    

 ̆ = − , − , − , + , − , + , + ,+ , + , + , + , − , − ,− , − ,  
 

 ,       
STATISTICA      ,   

           
. 

Y1= + + − + − + −+ − − − + + +
 

Y2= − − + − − −− + + + + + + +
 

Y3= , + , + , − , − , − , −, − , − , − , − , − , + , +, + ,  
Y4=− , − , − , + , − , + , + , +, + , + , + , − , − , − , − ,  

  ,       
        

     . 
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