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ɋɨɞɟɪɠɚɧɢɟ 

 
 

1 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1. Ɋɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɫɯɟɦɵ ɞɨɜɨɞɤɢ ɤɨɧɰɟɧɬɪɚɬɚ ɢ ɞɨɨɛɨɝɚɳɟɧɢɹ ɯɜɨɫɬɨɜ 

ɦɨɤɪɨɣ ɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ 
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 ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 12 
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                       ɉɪɚɤɬɢɱɟɫɤɨɟ  ɡɚɧяɬɢɟ  №1                 
          

Ɍɟɦɚ:  Ɋɚɫɱɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɞɨɜɨɞɤɢ ɤɨɧɰɟɧɬɪɚɬɚ 

ɢ ɞɨɨɛɨɝɚщɟɧɢя ɯɜɨɫɬɨɜ ɦɨɤɪɨɣ ɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ 

                              

 

I. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 

Цɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɡɚɤɪɟɩɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɤɨɧɰɟɧɬɪɚɬɚ ɢ ɫɧɢɠɟɧɢɹ ɩɨɬɟɪɶ ɠɟɥɟɡɚ ɜ 
ɯɜɨɫɬɚɯ. 

ɉɨ ɞɟɣɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɈȺɈ «ɆȽɈɄ» 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɧɟɨɤɢɫɥɟɧɧɵɟ ɠɟɥɟɡɢɫɬɵɟ ɤɜɚɪɰɢɬɵ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 
ɠɟɥɟɡɚ ɜ ɢɫɯɨɞɧɨɣ ɪɭɞɟ γ9% ɢ ɩɪɨɢɡɜɨɞɢɬ ɤɨɧɰɟɧɬɪɚɬ ɩɨ ɫɯɟɦɟ ɦɨɤɪɨɣ 
ɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɠɟɥɟɡɚ 66%, ɤɪɟɦɧɟɡɟɦɚ – 8,5% ɢ 
ɩɨɬɟɪɹɯ ɠɟɥɟɡɚ ɜ ɯɜɨɫɬɚɯ β7%. 

ɇɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɩɪɢɦɟɧɹɸɬɫɹ ɪɭɞɵ ɢ ɤɨɧɰɟɧɬɪɚɬɵ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 
ɤɪɟɦɧɟɡɟɦɚ ɧɟ ɛɨɥɟɟ β,5-γ%, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɵɯɨɞ ɲɥɚɤɚ ɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɦ 
ɩɟɪɟɞɟɥɟ. ɉɨɬɟɪɢ ɠɟɥɟɡɚ ɜ ɯɜɨɫɬɚɯ ɦɨɤɪɨɣ ɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ ɧɚ 
ɪɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 1γ%. 

ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɟ ɛɚɡɨɜɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɜɧɟɞɪɹɟɬɫɹ ɧɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɮɥɨɬɚɰɢɨɧɧɨɣ ɞɨɜɨɞɤɢ 
ɤɨɧɰɟɧɬɪɚɬɚ ɆɆɋ ɫ ɩɨɥɭɱɟɧɢɟɦ ɫɭɩɟɪɤɨɧɰɟɧɬɪɚɬɚ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɠɟɥɟɡɚ 
70% ɢ ɤɪɟɦɧɟɡɟɦɚ – 3,0%. 

Ɉɬɪɚɛɚɬɵɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɞɨɨɛɨɝɚɳɟɧɢɹ ɯɜɨɫɬɨɜ ɆɆɋ 
ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɩɨɬɟɪɶ ɠɟɥɟɡɚ ɞɨ 1γ%. 

 

II. Ɂɚɞɚɧɢɟ  

 

Ɋɚɫɫɱɢɬɚɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ ɫɯɟɦɭ ɞɨɜɨɞɤɢ ɤɨɧɰɟɧɬɪɚɬɚ ɢ 
ɞɨɨɛɨɝɚɳɟɧɢɹ ɯɜɨɫɬɨɜ ɦɨɤɪɨɣ ɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ ɡɚɞɚɧɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ ɠɟɥɟɡɚ ɜ ɢɫɯɨɞɧɨɣ ɪɭɞɟ. 



5 

 

 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1 

 

 

   

 

                              ɫɭɦɦɚɪɧɵɣ                                          ɨɛɳɢɟ  

                                ɤ-ɬ                                                  ɯɜɨɫɬɵ 

 

 

Ɋɢɫ. 1.  ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɞɨɜɨɞɤɢ ɤɨɧɰɟɧɬɪɚɬɚ ɢ ɞɨɨɛɨɝɚɳɟɧɢɹ 
ɯɜɨɫɬɨɜ ɆɆɋ 

 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 

Ɉɛɨɡɧɚɱɢɦ ɧɨɦɟɪɚ ɨɩɟɪɚɰɢɣ ɪɢɦɫɤɢɦɢ ɰɢɮɪɚɦɢ, ɧɨɦɟɪɚ ɩɪɨɞɭɤɬɨɜ 

ɩɟɪɟɪɚɛɨɬɤɢ – ɚɪɚɛɫɤɢɦɢ. 

         1    ɂɫɯ. 
               ɪɭɞɚ 

            Q1=270 

                       Ȗ1=100 

                   ȕ1=38,8 

                   ε1=100 

ɆɆɋ 

 

    2     Q2=81,70 

   ɤ-ɬ      Ȗ2=30,26 

ɆɆɋ    ȕ2=66 

   ε2=51,47 

 Ɏɥɨɬɚɰ. ɞɨɜɨɞɤɚ ɤ-ɬɚ Ɏɥɨɬɚɰ. ɞɨɨɛɨɝɚɳ. ɯɜ. 

      3    Q3=188,30 

      ɯɜ.       Ȗ3=69,74 

ɆɆɋ     ȕ3=27 

               ε3=48,53 

      4  Q4=65,37 

     ɤ-ɬ    Ȗ4=24,21 

ɞɨɜɨɞ-   ȕ4=70 

   ɤɢ       ε4=43,67 

     5   Q5=16,33 

     ɯɜ.    Ȗ5=6,05 

ɞɨɜɨɞ-  ȕ5=50 

   ɤɢ      ε5=7,80 

         6  Q6=59,91 

     ɤ-ɬ       Ȗ6=22,19 

ɞɨɨɛɨɝɚ-  ȕ6=57 

 ɳɟɧɢɹ     ε6=32,60 

        7   Q7=128,39 

         ɯɜ.   Ȗ7=47,55 

ɞɨɨɛɨɝɚ-  ȕ7=13 

   ɳɟɧɢɹ   ε7=15,93 

      8  Q8=125,28 

             Ȗ8=46,40 

             ȕ8=64 

  ε8=76,27 

 

     9   Q9=144,72 

             Ȗ9=53,60 

             ȕ9=17 

   ε9=23,73 

 

 I 

 

 

 

 II 

 III 
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Qn – ɦɚɫɫɚ ɩɪɨɞɭɤɬɚ ɩɟɪɟɪɚɛɨɬɤɢ, ɫɭɯɨɣ ɜɟɫ, ɬ/ɱɚɫ; 

Pn – ɦɚɫɫɚ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɪɨɞɭɤɬɟ ɩɟɪɟɪɚɛɨɬɤɢ, ɬ/ɱɚɫ; 

Ȗn – ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬ ɢɫɯɨɞɧɨɣ ɪɭɞɵ, %; 

Ȗ/
n -  ɱɚɫɬɧɵɣ ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬ ɨɩɟɪɚɰɢɢ, %; 

ȕn – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɪɨɞɭɤɬɟ ɩɟɪɟɪɚɛɨɬɤɢ, %; 

εn – ɢɡɜɥɟɱɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɪɨɞɭɤɬ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬ 

ɢɫɯɨɞɧɨɣ ɪɭɞɵ, % 

ȿn – ɱɚɫɬɧɨɟ ɢɡɜɥɟɱɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɨɬ ɨɩɟɪɚɰɢɢ, %; 

 

Ɏɨɪɦɭɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 

%100
иɫх

n

n
Q

Q

                ,%
100

иɫхn

n

Q
Q  

%100
n

n

n
Q

P
                ,%

100

nn

n

Q
P  

100
иɫх

n

n
P

P
                   ,%

100

иɫхn

n

P
P  

 

ɍɪɚɜɧɟɧɢɹ, ɫɜɹɡɵɜɚɸɳɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 

nnn                 %100
хвɬк

хв
n  

 

ɍɪɚɜɧɟɧɢɹ ɛɚɥɚɧɫɚ 

иɫххвɬк QQQ         %100хвɬк  

иɫххвɬк РРP          %100хвɬк  

                  

   100хвхвɬкɬк  

 

 

III. ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɫɯɟɦɵ 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɱɢɫɥɨ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

(N) ɞɥɹ ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ (Ȗn; ȕn; εn) ɩɨ ɮɨɪɦɭɥɟ:  
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1)1( pp ancN , 

 

ɝɞɟ ɫ – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɞɥɹ ɦɨɧɨɦɟɬɚɥɥɢɱɟɫɤɢɯ ɪɭɞ ɫ =β 

      np – ɱɢɫɥɨ ɩɪɨɞɭɤɬɨɜ ɪɚɡɞɟɥɟɧɢɹ ɜ ɫɯɟɦɟ 

      aɪ – ɱɢɫɥɨ ɨɩɟɪɚɰɢɣ ɪɚɡɞɟɥɟɧɢɹ ɜ ɫɯɟɦɟ 

 

Ⱦɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦɨɣ ɫɯɟɦɵ np=6 (ɩɪɨɞɭɤɬɵ 1; β; γ; 4; 5; 6); ɚɪ = 3 

(ɨɩɟɪɚɰɢɢ I;II; III) 

71)361(2N  

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ 7 ɩɨɤɚɡɚɬɟɥɟɣ. Ɉɞɢɧ ɩɨɤɚɡɚɬɟɥɶ α 

ɫɥɟɞɭɟɬ ɢɡ ɡɚɞɚɧɢɹ, ɲɟɫɬɶ ɨɫɬɚɥɶɧɵɯ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɫɫɨɜɵɯ ɞɨɥɟɣ 

ɠɟɥɟɡɚ ɜ ɩɪɨɞɭɤɬɚɯ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ α = γ8,8%; ȕ2 = 66%; ȕ3 = β7%; ȕ4 = 70%; ȕ5 = 50%; 

ȕ6 = 57%; ȕ7 = 13%; 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɯɨɞ ɤɨɧɰɟɧɬɪɚɬɚ ɢ ɯɜɨɫɬɨɜ ɩɨ ɫɯɟɦɟ ɦɨɤɪɨɣ ɦɚɝɧɢɬɧɨɣ 

ɫɟɩɚɪɚɰɢɢ: %26,30%100
2766

278,38
%100

32

3

2         

 %74,6926,30100100 23  

 

Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɧɵɣ ɢ ɨɛɳɢɣ ɜɵɯɨɞ ɤɨɧɰɟɧɬɪɚɬɚ ɨɩɟɪɚɰɢɢ 

ɮɥɨɬɚɰɢɨɧɧɨɣ ɞɨɜɨɞɤɢ %80100
5070

5066
100

54

52/

4                

%100
2

4/

4     %21,24
100

26,3080
%

100

2

/

4
4  

 

ȼɵɯɨɞ ɯɜɨɫɬɨɜ %05,621,2426,30425  
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Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɧɵɣ ɢ ɨɛɳɢɣ ɜɵɯɨɞ ɤɨɧɰɟɧɬɪɚɬɚ ɨɩɟɪɚɰɢɢ 

ɞɨɨɛɨɝɚɳɟɧɢɹ ɯɜɨɫɬɨɜ 

%82,31%100
1357

1327
%100

76

73/

6                    

       ;100
3

6/

6               %19,22
100

74,6982,31

100

3

/

6

6  

 

ȼɵɯɨɞ ɯɜɨɫɬɨɜ %55,4719,2274,69637  

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɯɨɞ ɫɭɦɦɚɪɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ ɢ ɨɛɳɢɯ ɯɜɨɫɬɨɜ ɩɨ 

ɭɪɚɜɧɟɧɢɹɦ ɛɚɥɚɧɫɚ: 

                                      %4,4619,2221,24648  

                                      %6,5355,4705,6759  

 

ɉɪɨɜɟɪɤɚ: %10098 . 

                %1006,534,46  

 

ɉɨ ɮɨɪɦɭɥɟ nn

n  ɨɩɪɟɞɟɥɹɟɦ ɢɡɜɥɟɱɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜɨ 

ɜɫɟ ɩɪɨɞɭɤɬɵ ɫɯɟɦɵ. 

%47,51
8,38

6626,3022
2  

%53,48
8,38

2774,6933

3  

%67,43
8,38

7021,2444
4  

%80,7
8,38

5005,655

5  

%60,32
8,38

5719,2266

6  

%93,15
8,38

1355,4777

7  

%27,7660,3267,43648  

%73,2393,1580,7759  
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ɉɪɨɜɟɪɤɚ: %10098  

              %10073,2327,76  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɜ ɚɛɫɨɥɸɬɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ (Qn;Pn) ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 

ɦɚɫɫɭ ɨɞɧɨɝɨ ɤɚɤɨɝɨ-ɧɢɛɭɞɶ ɩɪɨɞɭɤɬɚ ɫɯɟɦɵ. ɉɨ ɡɚɞɚɧɢɸ ɢɦɟɟɦ ɡɧɚɱɟɧɢɟ 

Qɢɫɯ=β70 ɬ/ɱɚɫ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɜɫɟɯ ɩɪɨɞɭɤɬɨɜ ɫɯɟɦɵ ɩɨ ɮɨɪɦɭɥɟ: 

./,
100

чаɫɬQ
Q иɫхn

n  

 

./70,81
100

27023,30

100

2

2 ÷àñò
Q

Q èñõ

 

./30,188
100

27074,69

100

3

3 ÷àñò
Q

Q èñõ

 

./37,65
100

27021,24

100

4

4 ÷àñò
Q

Q èñõ

 

./33,16
100

27005,6

100

5

5 ÷àñò
Q

Q èñõ

 

./91,59
100

27019,22

100

6

6 ÷àñò
Q

Q èñõ

 

./39,128
100

27055,47

100

7

7 ÷àñò
Q

Q èñõ

 

./28,125
100

2704,46

100

8

8 ÷àñò
Q

Q èñõ

 

./72,144
100

2706,53

100

9

9 ÷àñò
Q

Q èñõ

 

 

ɉɪɨɜɟɪɤɚ: иɫхQQQ 98  

             27072,14428,125  

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɦɚɫɫɭ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜɨ ɜɫɟɯ ɩɪɨɞɭɤɬɚɯ ɫɯɟɦɵ ɩɨ 

ɮɨɪɦɭɥɚɦ: 76,104
100

2708,38

100
1

èñõQ
P  ɬ/ɱɚɫ        
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100

иɫхn

n

P
P , ɬ/ɱɚɫ 

92,53
100

76,10447,51

100

2

2

èñõP
P  ɬ/ɱɚɫ 

84,50
100

76,10453,48

100

3

3

èñõP
P  ɬ/ɱɚɫ 

75,45
100

76,10467,43

100

4

4

èñõP
P  ɬ/ɱɚɫ 

17,8
100

76,10480,7

100

5

5

èñõP
P  ɬ/ɱɚɫ 

15,34
100

76,10460,32

100

6

6

èñõP
P  ɬ/ɱɚɫ 

69,16
100

76,10493,15

100

7

7

èñõP
P  ɬ/ɱɚɫ 

90,79
100

76,10427,76

100

8

8

èñõP
P  ɬ/ɱɚɫ 

86,24
100

76,10473,23

100

9

9

èñõP
P  ɬ/ɱɚɫ 

 

 

ɉɪɨɜɟɪɤɚ: иɫхPPP 98  

              76,10486,2490,79  

 

Ɋɚɫɫɱɢɬɚɟɦ ɧɟɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ  ɩɨ ɮɨɪɦɭɥɟ %100
n

n

n
Q

P

 

 

%64100
28,125

90,79
%100

8

8

8
Q

P

 

%17100
72,144

86,24
%100

9

9

9
Q

P

 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɚɧɨɫɢɦ ɧɚ ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɯɟɦɵ. 
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