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ʉʝʤʝʩʪʨ ˉ 3 

ʊʝʤʘ ˉ 1. ɺʚʝʜʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ 16 2   
 

  12   

ʊʝʤʘ ˉ 2. ʌʦʨʤʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
16 2   2   12   

ʊʝʤʘ ˉ 3. ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʚʜʘʥʥʷ 

ʄʇ 
16 2   4   12   

ʊʝʤʘ ˉ 4. ʉʠʤʧʣʝʢʩ-ʤʝʪʦʜ ʨʦʟʚ'ʷʟʘʥʥʷ 

ʟʘʚʜʘʥʴ ʃʇ 
16 2  2  12  

ʊʝʤʘ ˉ 5. ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
16 2  2  12  

ʊʝʤʘ ˉ 6. ʎʽʣʦʯʠʩʝʣʴʥʝ ʣʽʥʽʡʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
16 2  2  12  

ʊʝʤʘ ˉ 7. ʅʝʣʽʥʽʡʥʝ ʽ ʜʠʥʘʤʽʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
20 2  4  14  

ʊʝʤʘ ˉ 8. ʉʠʩʪʝʤʠ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 34 2  14  18  

ɺʩʴʦʛʦ ʟʘ ʩʝʤʝʩʪʨ ˉ 3: 150 16   30   104 ʟʘʣʽʢ 

ʉʝʤʝʩʪʨ ˉ 4 

ʊʝʤʘ ˉ 9. ɺʚʝʜʝʥʥʷ ʚ ʝʢʦʥʦʤʝʪʨʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ 
14 2   2   10   

ʊʝʤʘ ˉ 10. ʇʘʨʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ 26 2   6   18   

ʊʝʤʘ ˉ 11. ʄʥʦʞʠʥʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ 26 2   6   18   

ʊʝʤʘ ˉ 12. ʉʠʩʪʝʤʠ ʝʢʦʥʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʥʴ 14 2   2   10   

ʊʝʤʘ ˉ 13. ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 26 2  6  18  

ʊʝʤʘ ˉ 14. ʊʝʦʨʽʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 20 2  4  14  

ʊʝʤʘ ˉ 15. ʊʝʦʨʽʷ ʽʛʦʨ 24 4  4  16  

ɺʩʴʦʛʦ ʟʘ ʩʝʤʝʩʪʨ ˉ 4: 150 16   30   104 ʟʘʣʽʢ 

ɺʩʴʦʛʦ ʧʦ ʜʠʩʮʠʧʣʽʥʽ: 300 32   60   208   
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ʊʝʤʘ ˉ 2. ʌʦʨʤʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ˉ1. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ ʟʘʚʜʘʥʴ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ  

ʅʘʚʯʘʣʴʥʘ ʤʝʪʘ ʟʘʥʷʪʪʷ: ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʙʦʨʫ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ: 2 ʛʦʜ. 

ʃʽʪʝʨʘʪʫʨʘ:  

1. ʅʘʢʦʥʝʯʥʠʡ ʉ.ɯ., ʉʘʚʽʥʘ ʉ.ʉ. ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ ʂʠʾʚ: ʂʅɽʋ, 2016.452 ʩ. 

2. ʌʝʜʦʨʝʥʢʦ ɯ.ʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʝʢʦʥʦʤʽʮʽ: ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ: ɿʥʘʥʥʷ, 

2017. 558 ʩ. 

3. ʂʘʪʨʝʥʢʦ ɸ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ: ʇʽʜʨʫʯʥʠʢ. ʃʴʚʽʚ: ʄʘʛʥʦʣʽʷ ʇʣʶʩ, 

2015. 352ʩ. 

ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʜʦ Intertnet, ʧʨʦʛʨʘʤʘ Mʽcrosoft Word. 

ʅʘʚʯʘʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʇʨʠʢʣʘʜʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

2. ɿʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

1. ʇʨʠʢʣʘʜʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɿʘʚʜʘʥʥʷ 1. 1. ʇʽʜʧʨʠʻʤʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʚʠʧʫʩʢʘʻʪʴʩʷ n ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ; ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ m ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ. ɺʽʜʦʤʽ: ʮʽʥʘ 

ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ; ʥʦʨʤʘ ʚʠʪʨʘʪ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʧʫʩʢʫ ʦʜʠʥʠʮʽ 

ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ; ʟʘʧʘʩ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʝʩʫʨʩʽʚ ʥʘ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ. ɿʘʚʜʘʥʥʷ: 

ʟʥʘʡʪʠ ʪʘʢʠʡ ʧʣʘʥ ʚʠʧʫʩʢʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʜʣʷ ʷʢʦʛʦ ʩʫʤʘʨʥʘ ʚʠʨʫʯʢʘ ʚʽʜ 

ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦʶ. 

ʂʨʦʢ 1. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʚʜʘʥʥʷ. 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʘ 

ʇʦʟʥʘʯʝʥʥʷ ʏʠʩʣʦʚʠʡ ʧʨʠʢʣʘʜ 

ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

n 5 

ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʨʝʩʫʨʩʽʚ 

m 4 

ʅʦʨʤʠ ʚʠʪʨʘʪ 

ʨʝʩʫʨʩʽʚ 

 

 

ʃʽʤʽʪʠ ʚʠʨʦʙʥʠʯʠʭ 

ʨʝʩʫʨʩʽʚ  

 

ʎʽʥʘ ʥʘ ʛʦʪʦʚʫ 

ʧʨʦʜʫʢʮʽʶ  
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ʂʨʦʢ 2. ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ. ɺʝʢʪʦʨ ʍ = (ʭ1, ʭ2, ...., ʭn), ʜʝ: ʭi - ʢʽʣʴʢʽʩʪʴ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ i-ʛʦ ʥʘʡʤʝʥʫʚʘʥʥʷ. ɿʘʚʜʘʥʥʷ: ʟʥʘʡʪʠ ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ ʍ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʨʫʯʢʫ. 

ʂʨʦʢ 3. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʽ ʦʙʤʝʞʝʥʴ. ɿʘ ʫʤʦʚʦʶ ʟʘʚʜʘʥʥʷ ʧʣʘʥ 

ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʦʙʤʝʞʝʥʠʡ ʟʘʧʘʩʦʤ ʨʝʩʫʨʩʽʚ: ʚʠʪʨʘʪʘ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʚʠʧʫʩʢʫ ʚʩʽʭ ʚʠʜʽʚ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʻ: 

 (Ŭj Xz) = Ŭj1x1+Ŭj2x2+é.+Ŭjnxn 

ɿʘʛʘʣʴʥʘ ʟʘʧʠʩ ʦʙʤʝʞʝʥʴ ʏʠʩʣʦʚʠʡ ʧʨʠʢʣʘʜ 

 a11x1+a12x2+é.+a1nxnÒ b1 

 a21x1+a22x2+é.+a2nxnÒ b2 

éééééééééééééééééé. 

 am1x1+am2x2+é.+amnxnÒ bm 

2x1+3x2+5x3+4x4+4x5Ò90 

2x1+2x2+4x3+5x4+0x5Ò85 

1x1+3x2+2x3+0x4+4x5Ò40 

1x1+2x2+3x3+3x4+2x5Ò50 

ʂʨʦʢ 4. ʌʦʨʤʫʣʶʚʘʥʥʷ ʢʨʠʪʝʨʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɿ ʫʤʦʚʠ ʟʘʜʘʯʽ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʚʩʽ ʤʦʞʣʠʚʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʠʨʫʯʢʠ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʜʫʢʮʽʾ. ɺʝʣʠʯʠʥʘ ʚʠʨʫʯʢʠ ʻ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ: 

F(X) = (X*C) = x1c1 + x2c2 + x3c3 + .... + ʭncn 

ʚ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ: 

F(X) = 40x1 + 70x2 + 120x3 + 120x4 + 50x5 

ʂʨʦʢ 5. ʄʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ: 

ɿʘʛʘʣʴʥʘ ʬʦʨʤʘ 

ʟʘʧʠʩʫ 

ʏʠʩʣʦʚʠʡ ʧʨʠʢʣʘʜ 

(ʉ*ʍ) Ə>MAX 
(a
j
*X)Ò b

j, 

j=1,2,é,m
 

X
i 
Ó 0, 

i=1,2,..,n 

40x
1
+70x

2
+120x

3
+120x

4
+50x

5 
Ə>max 

2x
1
+3x

2
+5x

3
+4x

4
+4x

5
Ò90 

2x
1
+2x

2
+4x

3
+5x

4
+0x

5
Ò85 

1x
1
+3x

2
+2x

3
+0x

4
+4x

5
Ò40 

1x
1
+2x

2
+3x

3
+3x

4
+2x

5
Ò50 

x
1 
Ó0;
 
x
2 
Ó0;
 
x
3 
Ó0;
 
x
4 
Ó0;
 
x
5 
Ó0; 

ɿʘʚʜʘʥʥʷ 1.2. ʈʦʟʛʣʷʥʝʤʦ ʨʽʰʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘʚʜʘʥʥʷ ʟʘʜʘʥʦʾ ʫ ʚʠʛʣʷʜʽ 

ʪʘʙʣʠʮʽ ʧʨʠ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʥʷʭ ʥʘ ʧʦʧʠʪ: ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ1 ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ2 ʙʽʣʴʰ ʥʽʞ ʥʘ 5; ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ2 Ò 4. ɿʥʘʡʪʠ: ʇʣʘʥ 

ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʨʫʯʢʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. 

 

ʈʝʩʫʨʩʠ 

ɺʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʥʘ 

ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ 

 

ɿʘʧʘʩʠ 

ʨʝʩʫʨʩʽʚ 
ʈ1 ʈ2 

ʉʠʨʦʚʠʥʘ 1 3 14 

ʇʨʘʮʷ 4 2 26 

ʎʽʥʘ ʧʨʦʜʫʢʮʽʾ 3 3  

ʌʦʨʤʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʥʷ: 
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Z =3x1 + 3x2 Ə> Max 

x1 + 3x2 Ò 14  (1) 

4x1 + 2x2 Ò 26  (2) 

x1 ï x2 Ò 5   (3) 

x2 Ò 4    (4) 

x1 Ó 0;  x2 Ó 0  (5) 

2. ɿʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ  

ɿʘʚʜʘʥʥʷ 2.1. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ. ʇʽʜʧʨʠʻʤʩʪʚʦ 

ʚʠʛʦʪʦʚʣʷʻ ʜʚʘ ʚʠʜʠ ʧʨʦʜʫʢʮʽʾ - ʇ1ʽ ʇ2, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʚ ʦʧʪʦʚʫ ʧʨʦʜʘʞ. ɼʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʚʠʜʠ ʩʠʨʦʚʠʥʠ - ɸ ʽ ɺ. ʄʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʽ ʟʘʧʘʩʠ ʩʠʨʦʚʠʥʠ ʚ ʜʦʙʫ ʩʪʘʥʦʚʣʷʪʴ 9 ʽ 13 ʦʜʠʥʠʮʴ ʚʽʜʧʦʚʽʜʥʦ. ɺʠʪʨʘʪʘ 

ʩʠʨʦʚʠʥʠ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ ʚʠʜʫ ʇ1 ʽ ʚʠʜʫ ʇ2 ʜʘʥ ̔ʚ ʪʘʙʣ. 

ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʙʦʚʠʡ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʇ1 ʥʽʢʦʣʠ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʮʽʶ ʇ2 ʙʽʣʴʰ ʥʽʞ ʥʘ 5 ʦʜ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʦʤʦ, ʱʦ ʧʦʧʠʪ 

ʥʘ ʧʨʦʜʫʢʮʽʶ ʇ2 ʥʽʢʦʣʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 12 ʦʜ. ʥʘ ʜʦʙʫ. 

 
ɿʘʚʜʘʥʥʷ 2.2. ʇʽʜʧʨʠʻʤʩʪʚʦ ʚʠʨʦʙʣʷʻ ʜʚʘ ʚʠʜʠ ʧʨʦʜʫʢʮʽʾ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʜʠʥʠʮʽ ʧʝʨʰʦʛʦ ʧʨʦʜʫʢʪʫ ʧʦʪʨʽʙʥʦ 3 ʛʦʜʠʥʠ ʨʫʯʥʦʾ ʟʙʽʨʢʠ ʽ 2 ʛʦʜʠʥʫ ʤʘʰʠʥʥʦʾ 

ʟʙʽʨʢʠ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʠʥʠʮʽ ʜʨʫʛʦʛʦ ʧʨʦʜʫʢʪʫ ʧʦʪʨʽʙʥʦ 2 ʛʦʜʠʥʫ ʨʫʯʥʦʾ ʟʙʽʨʢʠ 

ʽ 4 ʛʦʜʠʥʠ ʤʘʰʠʥʥʦʾ ʟʙʽʨʢʠ. ʑʦʜʥʷ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ 80 ʛʦʜʠʥ ʜʣʷ 

ʨʫʯʥʦʾ ʟʙʽʨʢʠ ʽ 90 ʛʦʜʠʥ ʜʣʷ ʤʘʰʠʥʥʦʾ ʟʙʠʨʘʥʥʷ. ʈʠʥʢʦʚʽ ʫʤʦʚʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʜʘʚʘʪʠ ʙʽʣʴʰʝ 15 ʦʜʠʥʠʮʴ ʧʝʨʰʦʾ ʧʨʦʜʫʢʮʽʾ ʱʦʜʥʷ. ʇʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʦʜʠʥʠʮʽ ʧʝʨʰʦʛʦ ʧʨʦʜʫʢʪʫ ʩʪʘʥʦʚʠʪʴ 600 ʛʨʥ., ɼʨʫʛʦʛʦ - 500 ʛʨʥ. 

ʄʝʪʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʚʠʙʽʨ ʪʘʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʥʦʛʦ ʥʘʙʦʨʫ, ʧʨʠ ʷʢʦʤʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʫʤ ʧʨʠʙʫʪʢʫ ʚ ʜʝʥʴ. 

ɿʘʚʜʘʥʥʷ 2.3. ʈʦʟʛʣʷʥʝʤʦ ʨʽʰʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘʚʜʘʥʥʷ ʟʘʜʘʥʦʾ ʫ ʚʠʛʣʷʜʽ 

ʪʘʙʣ. ʧʨʠ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʥʷʭ ʥʘ ʧʦʧʠʪ: ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ1 ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ2 ʙʽʣʴʰ ʥʽʞ ʥʘ 7; ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ2 Ò 6. 

 

ʈʝʩʫʨʩʠ 

ɺʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʥʘ 

ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ 

 

ɿʘʧʘʩʠ 

ʨʝʩʫʨʩʽʚ 
ʈ1 ʈ2 

ʉʠʨʦʚʠʥʘ 3 5 123 

ʇʨʘʮʷ 7 4 245 

ʎʽʥʘ ʧʨʦʜʫʢʮʽʾ 56 44  
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ʉʢʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʚʜʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʥʫ ʚʠʧʫʩʢʫ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʨʫʯʢʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʚʜʘʥʥʷ 2.4. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʴʦʭ ʚʠʜʽʚ ʚʠʨʦʙʽʚ ɸ, ɺ ʽ ʉ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʦʢʘʨʥʝ, ʬʨʝʟʝʨʥʝ, ʟʚʘʨʶʚʘʣʴʥʝ ʪʘ ʰʣʽʬʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʦʙʨʦʙʢʫ ʦʜʥʦʛʦ ʚʠʨʦʙʫ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʪʠʧʽʚ ʦʙʣʘʜʥʘʥʥʷ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣ. ʋ ʥʽʡ ʞʝ 

ʚʢʘʟʘʥʦ ʟʘʛʘʣʴʥʠʡ ʬʦʥʜ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʢʦʞʥʦʛʦ ʟ ʪʠʧʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʦʜʥʦʛʦ ʚʠʨʦʙʫ ʜʘʥʦʛʦ ʚʠʜʫ. 

 
ʇʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʩʢʽʣʴʢʠ ʚʠʨʦʙʽʚ ʽ ʷʢʦʛʦ ʚʠʜʫ ʩʣʽʜ ʚʠʛʦʪʦʚʠʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚʫ, ʱʦʙ ʧʨʠʙʫʪʦʢ ʚʽʜ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʠʤ. ʉʢʣʘʩʪʠ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ. 

ɺʠʩʥʦʚʢʠ. ɽʪʘʧ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʪʚʦʨʯʠʤ, 

ʥʘʡʙʽʣʴʰ ʚʘʞʢʠʤ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʦʙʣʝʤʠ ʽ ʘʥʘʣʽʟʫ ʜʦʩʪʦʚʽʨʥʦʾ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʤʘʛʘʻ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʟʥʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. ʑʦʙ ʧʦʜʘʣʴʰʘ ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʙʫʣʘ ʫʩʧʽʰʥʦʶ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʪʨʠ ʦʩʥʦʚʥʠʭ ʧʨʘʚʠʣʘ: ʚʨʘʭʦʚʫʚʘʪʠ ʛʦʣʦʚʥʽ 

ʯʠʥʥʠʢʠ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʰʫʢʘʥʝ ʨʽʰʝʥʥʷ, ʥʝʭʪʫʚʘʪʠ ʜʨʫʛʦʨʷʜʥʠʤʠ - ʥʝ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʨʝʙʘ ʚʤʽʪʠ ʚʽʜʨʽʟʥʷʪʠ ʛʦʣʦʚʥʽ ʯʠʥʥʠʢʠ ʚʽʜ ʜʨʫʛʦʨʷʜʥʠʭ. 

 

ʊʝʤʘ ˉ 3. ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʚʜʘʥʥʷ ʄʇ 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ˉ2. ʈʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ 

ʅʘʚʯʘʣʴʥʘ ʤʝʪʘ ʟʘʥʷʪʪʷ: ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʙʦʨʫ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ: 4 ʛʦʜ. 

ʃʽʪʝʨʘʪʫʨʘ:  
1. ʅʘʢʦʥʝʯʥʠʡ ʉ.ɯ., ʉʘʚʽʥʘ ʉ.ʉ. ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ ʂʠʾʚ: ʂʅɽʋ, 2016.452 ʩ. 

2. ʌʝʜʦʨʝʥʢʦ ɯ.ʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʝʢʦʥʦʤʽʮʽ: ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ: ɿʥʘʥʥʷ, 

2017. 558 ʩ. 

3. ʂʘʪʨʝʥʢʦ ɸ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ: ʇʽʜʨʫʯʥʠʢ. ʃʴʚʽʚ: ʄʘʛʥʦʣʽʷ ʇʣʶʩ, 

2015. 352ʩ. 

ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʜʦ Intertnet, ʧʨʦʛʨʘʤʘ Mʽcrosoft Word. 

ʅʘʚʯʘʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʃʇ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ  

2. ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʄʇ 
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3. ɿʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

1. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʃʇ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ 

ɿʘʚʜʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʰʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘʚʜʘʥʥʷ ʟʘʜʘʥʦʾ ʫ ʚʠʛʣʷʜʽ 

ʪʘʙʣʠʮʽ ʧʨʠ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʥʷʭ ʥʘ ʧʦʧʠʪ: ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ1 ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ2 ʙʽʣʴʰ ʥʽʞ ʥʘ 5; ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʈ2 Ò 4. ɿʥʘʡʪʠ: ʇʣʘʥ 

ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʨʫʯʢʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. 

ʈʝʩʫʨʩʠ ɺʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʥʘ 
ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ 

ɿʘʧʘʩʠ ʨʝʩʫʨʩʽʚ 

ʈ1 ʈ2 

ʉʠʨʦʚʠʥʘ 1 3 14 

ʇʨʘʮʷ 4 2 26 

ʎʽʥʘ ʧʨʦʜʫʢʮʽʾ 3 3  

ʌʦʨʤʘʣʽʟʘʮʽʷ ʟʘʜʘʯʽ: 

Z =3x1 + 3x2 Ə> Max 

x1 + 3x2 Ò 14   (1) 

4x1 + 2x2 Ò 26  (2) 

x1 ï x2 Ò 5   (3) 

x2 Ò 4    (4) 

x1 Ó 0;  x2 Ó 0   (5) 

ɻʝʦʤʝʪʨʠʯʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1 ʽ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

 
ʈʠʩ. 1. ɻʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʄʇ 

ʂʨʦʢ 1. ʇʦʙʫʜʦʚʘ ʦʙʣʘʩʪʽ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʜʣʷ x1 ʽ x2 (ʙʘʛʘʪʦʢʫʪʥʠʢ 

ABCDEO, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʟʘʰʪʨʠʭʦʚʘʥʦʾ ʦʙʣʘʩʪʽ). 

ʂʨʦʢ 2. ʇʨʦʚʦʜʠʪʴʩʷ ʧʨʷʤʘ (5) ʚʟʜʦʚʞ ʥʘʧʨʷʤʢʫ ʛʨʘʜʽʻʥʪʘ: G=grad(Z)={3, 3}. 

ʂʨʦʢ 3. ʇʨʦʚʦʜʠʪʴʩʷ ʧʨʷʤʘ (6) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʠʡ (5). 

ʂʨʦʢ 4. ʇʨʷʤʘ (6) ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ ʧʨʷʤʽʡ (5) ʜʦ ʚʝʨʭʥʴʦʾ ʪʦʯʢʠ ʜʦʪʠʢʫ ʟ 

ʦʙʣʘʩʪʶ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʥʷ ʻ ʪʦʯʢʘ ʉ. ɰʾ ʢʦʦʨʜʠʥʘʪʠ x1 ʽ x2 ʤʦʞʥʘ 

ʟʥʷʪʠ ʟ ʛʨʘʬʽʢʘ ʘʙʦ ʦʙʯʠʩʣʠʪʠ ʟ ʫʤʦʚʠ, ʱʦ ʨʽʰʝʥʥʷ - ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ 

ʧʨʷʤʠʭ (1) ʽ (2). ɼʣʷ ʮʴʦʛʦ ʤʘʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 
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ʈʽʰʝʥʥʷ ʻ ʚ ʪʦʯʮʽ: x1 = 5, x2 = 3. 

í
ì
ë

=+

=+

2624

143

21

21

xx
xx  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʨʫʯʢʘ ʜʦʨʽʚʥʶʻ Z = 24 ʧʨʠ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʭ1 

= 5 ʦʜʠʥʠʮʴ, ʘ ʧʨʦʜʫʢʮʽʾ ʭ2 = 3 ʦʜʠʥʠʮʽ. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʄʇ ʚʘʞʣʠʚʦ ʟʥʘʪʠ, ʷʢ ʟʤʽʥʠʪʴʩʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚ 

ʧʨʦʮʝʩʽ ʟʤʽʥʠ ʾʾ ʧʘʨʘʤʝʪʨʽʚ: ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ ʽ 

ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʫʤʦʚ-ʦʙʤʝʞʝʥʴ. ɸʣʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʟʥʘʪʠ, ʟʘ ʷʢʠʭ ʟʤʽʥʘʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʘʚʜʘʥʥʷ ʾʾ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ. 

ɿʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ ʟʘʚʜʘʥʥʷ ʄʇ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʫʤʦʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʧʠʩʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʮʽʥʠ ʥʘ ʢʦʤʧʣʝʢʪʫʶʯʽ ʚʠʨʦʙʠ, 

ʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ ʽ ʪ.ʜ.). ʎʽ ʟʤʽʥʠ ʧʦʨʦʜʞʫʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʚʜʘʥʥʷ ʽ ʻ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʋ ʨʷʜʽ ʽʥʰʠʭ ʚʠʧʘʜʢʽʚ ʧʘʨʘʤʝʪʨʠ ʟʘʚʜʘʥʥʷ ʄʇ ʻ ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ɯ 

ʪʦʜʽ ʚʘʞʣʠʚʦ ʟʥʘʪʠ, ʷʢ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʜʦ ʨʝʘʣʽʟʘʮʽʾ. 

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ, ʧʨʠʥʘʡʤʥʽ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʽ 

ʜʠʩʧʝʨʩʽʾ ʮʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ, ʷʢʱʦ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʠʪʠ ʾʭ ʬʫʥʢʮʽʾ 

ʨʦʟʧʦʜʽʣʫ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʥʝʚʠʟʥʘʯʝʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʪʨʝʙʘ ʚʢʘʟʘʪʠ 

ʚʽʜʧʦʚʽʜʥʫ ʾʤ ʜʦʚʽʨʯʫ ʡʤʦʚʽʨʥʽʩʪʴ. 

ʗʢ ʧʨʘʚʠʣʦ, ʚ ʧʦʜʽʙʥʠʭ ʩʠʪʫʘʮʽʷʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʚʠʨʽʰʫʶʪʴ ʩʝʨʽʶ 

ʧʨʷʤʠʭ ʙʣʠʟʴʢʠʭ ʟʘʚʜʘʥʴ, ʟʤʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʟʘʚʜʘʥʴ ʄʇ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʪʨʠʤʘʥʝ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ 

ʤʦʞʝ ʥʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʠ ʟʤʽʥʽ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʪʘ ʫʤʦʚʠ 

ʦʙʤʝʞʝʥʥʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ɹʽʣʴʰ ʟʚʠʯʥʠʤ ʻ çʙʝʟʧʝʨʝʨʚʥʠʡè ʚʘʨʽʘʥʪ: ʧʨʠ 

ʥʝʚʝʣʠʢʠʭ ʟʤʽʥʘʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʚʜʘʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʨʽʰʝʥʥʷ ʢʦʦʨʜʠʥʘʪʠ 

ʪʦʯʢʠ ʦʧʪʠʤʫʤʫ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʣʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʚʝʜʽʥʢʘ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʄʇ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ, ʚʢʣʶʯʝʥʦʛʦ ʚ ʚʠʨʘʟʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ʽ 

ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʫʤʦʚ-ʦʙʤʝʞʝʥʴ. ɸʣʝ ʮʽ ʧʨʦʮʝʜʫʨʠ ʥʘʚʽʪʴ ʜʣʷ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʛʨʦʤʽʟʜʢʽ. ʇʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʦʜʥʦʯʘʩʥʦ 

ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʱʦ ʧʘʨʘʤʝʪʨʠ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ʊʦʤʫ ʦʮʽʥʢʫ ʧʦʚʝʜʽʥʢʠ ʤʦʜʝʣʽ 

ʧʨʦʚʦʜʷʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʢʨʝʤʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʟʘʚʜʘʥʥʷʭ ʄʇ ʚʘʞʣʠʚʠʡ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʤʦʜʝʣʽ ʥʘ ʯʫʪʣʠʚʽʩʪʴ, 

ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʷʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʜʦ 

ʧʝʚʥʠʭ ʟʤʽʥ ʚʠʭʽʜʥʦʾ ʤʦʜʝʣʽ. ʋ ʟʘʜʘʯʽ ʧʨʦ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

ʽʥʪʝʨʝʩ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʚʧʣʠʥʝ ʥʘ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ 

ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʮʽʶ ʘʙʦ ʟʘʧʘʩʽʚ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʄʦʞʣʠʚʦ, 

ʪʘʢʦʞ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʘʥʘʣʽʟ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʟʠʮʽʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ. 

ʇʨʠ ʪʘʢʦʤʫ ʘʥʘʣʽʟʽ ʟʘʚʞʜʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ. 

ʎʝ ʜʦʜʘʻ ʤʦʜʝʣʽ ʧʝʚʥʫ ʜʠʥʘʤʽʯʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʥʠʢʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʚʠʭʽʜʥʠʭ ʫʤʦʚ ʥʘ ʦʪʨʠʤʘʥʝ ʨʘʥʽʰʝ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ. ɼʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʝʡ ʬʘʢʪʠʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʥʘʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʚʣʘʩʪʠʚʽ ʨʝʘʣʴʥʠʤ ʧʨʦʮʝʩʘʤ. ɺʽʜʩʫʪʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʚʧʣʠʚ 
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ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ, ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʪʦʛʦ, 

ʱʦ ʦʪʨʠʤʘʥʝ (ʩʪʘʪʠʯʥʫ) ʨʽʰʝʥʥʷ ʟʘʩʪʘʨʽʻ ʱʝ ʜʦ ʩʚʦʻʾ ʨʝʘʣʽʟʘʮʽʾ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ ʤʦʜʝʣʽ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʟ ʫʩʧʽʭʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ. 

2. ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʄʇ 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ʯʫʪʣʠʚʦʩʪʽ ʨʽʰʝʥʥʷ ʥʘ ʨʦʟʛʣʷʥʫʪʦʤʫ 

ʧʨʠʢʣʘʜʽ. ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʜʘʤʦ ʨʷʜ ʚʠʟʥʘʯʝʥʴ. 

ɺʠʟʥʘʯʝʥʥʷ. ʈʽʰʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʯʫʪʣʠʚʠʤ (ʩʪʽʡʢʠʤ), ʷʢʱʦ ʤʘʣʽ ʟʤʽʥʠ 

ʦʙʤʝʞʝʥʴ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʘʣʠʭ ʟʤʽʥ ʨʽʰʝʥʥʷ. ʋ ʨʘʟʽ ʟʘʚʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʪʽʡʢʽʩʪʴ ʮʝ ʟʙʝʨʝʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʽʰʝʥʥʷ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʟʤʽʥʘʭ 

ʦʙʤʝʞʝʥʴ. ʋ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʨʽʰʝʥʥʷ ʣʝʞʠʪʴ ʥʘ ʧʝʨʝʪʠʥʽ ʢʦʨʜʦʥʽʚ (1) ʽ (2). 

ʉʘʤʝ ʮʽ ʦʙʤʝʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʩʪʽʡʢʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʞʽ ʟʤʽʥʠ 

ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ, ʧʨʠ ʷʢʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʷʢʽʩʥʘ ʩʪʨʫʢʪʫʨʘ ʨʽʰʝʥʥʷ. 

ɺʠʟʥʘʯʝʥʥʷ. ʆʙʤʝʞʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʟʚ'ʷʟʫʶʯʠ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ, ʚʽʜʧʦʚʽʜʥʝ ʦʙʤʝʞʝʥʥʷ ʙʫʜʝ ʥʝ ʟʚ'ʷʟʫʶʯʠ. 

ʅʝʟʤʽʥʥʽʩʪʴ ʷʢʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʽʰʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʥʝʟʤʽʥʥʽʩʪʴ ʪʠʧʽʚ ʦʙʤʝʞʝʥʴ 

ʟʘʚʜʘʥʥʷ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʣʫʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʮʝ ʦʙʤʝʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ 

ʧʨʷʤʠʭ (1) ʽ (2), ʪʘʢ ʷʢ ʥʘ ʾʭ ʧʝʨʝʪʠʥʽ ʣʝʞʠʪʴ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ. ɯʥʰʽ ʦʙʤʝʞʝʥʥʷ - 

ʷʢʽ ʥʝ ʧʦʚ'ʷʟʫʶʯʠ. 

ɺʠʟʥʘʯʝʥʥʷ. ʗʢʱʦ ʜʝʷʢʝ ʦʙʤʝʞʝʥʥʷ ʻ ʟʚ'ʷʟʫʶʯʠʤ, ʪʦ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʩʫʨʩ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʦʟʨʷʜʫ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʷʢ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʚʥʽʩʪʶ. 

ʈʝʩʫʨʩ, ʟ ʷʢʠʤ ʘʩʦʮʽʡʦʚʘʥʝ ʥʝ ʧʦʚôʷʟʫʶʯʠ ʦʙʤʝʞʝʥʥʷ, ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʨʦʟʨʷʜʫ 

ʥʝʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ (ʪʦʙʪʦ ʥʘʷʚʥʠʭ ʚ ʜʝʷʢʦʤʫ ʥʘʜʣʠʰʢʫ). ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ 

ʟʘʧʘʩʠ ʩʠʨʦʚʠʥʠ ʽ ʪʨʫʜʦʚʠʡ ʨʝʩʫʨʩ, ʱʦ ʚʠʪʨʘʯʘʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʻ 

ʜʝʬʽʮʠʪʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɸʥʘʣʽʟ ʩʪʽʡʢʦʩʪʽ ʜʦʟʚʦʣʷʻ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʨʷʜ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ: 

- ʥʘ ʩʢʽʣʴʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ ʟʘʧʘʩʠ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ; 

- ʥʘ ʩʢʽʣʴʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʠʞʝʥʽ ʟʘʧʘʩʠ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʽʰʝʥʥʷ; 

- ʥʘ ʩʢʽʣʴʢʠ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʟʘʧʘʩʠ ʥʝ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʦʜʥʦʯʘʩʥʦ ʥʝʤʦʞʣʠʚʦ, 

ʪʦʤʫ ʱʦ ʧʘʨʘʤʝʪʨʠ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ʆʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʧʨʦʚʦʜʷʪʴ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʦʢʨʝʤʦ. 

ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʚʠʜʘʻʪʴʩʷ ʮʽʣʢʦʤ ʣʦʛʽʯʥʠʤ 

ʟ'ʷʩʫʚʘʪʠ, ʷʢ ʚʽʜʽʙ'ʻʪʴʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʰʝʥʥʽ ʟʤʽʥʘ ʟʘʧʘʩʽʚ ʨʝʩʫʨʩʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʟʘʧʘʩ ʨʝʩʫʨʩʫ - ʩʠʨʦʚʠʥʘ. ʅʘ ʨʠʩ. 2 ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʟʘʧʘʩʫ ʮʴʦʛʦ ʨʝʩʫʨʩʫ ʧʨʷʤʘ (1) ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʛʦʨʫ, ʧʘʨʘʣʝʣʴʥʦ ʩʘʤʽʡ ʩʦʙʽ, ʜʦ 

ʪʦʯʢʠ ʅ, ʚ ʷʢʽʡ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʣʽʥʽʾ ʦʙʤʝʞʝʥʴ (1) ʽ (4).  
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ʈʠʩ. 2. ɿʤʽʥʘ ʟʘʧʘʩʫ ʨʝʩʫʨʩ - ʩʠʨʦʚʠʥʘ (ʚʝʨʭʥʷ ʤʝʞʘ) 

ʊʦʙʪʦ ʩʪʨʫʢʪʫʨʘ ʨʽʰʝʥʥʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ (1) ʜʦ ʪʦʯʢʠ ʅ, ʽ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʰʝʥʥʶ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʪʦʯʢʘ ʅ, ʘ ʧʨʦʩʪʦʨʦʤ ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ 

ʩʪʘʚʘʪʠʤʝ ʙʘʛʘʪʦʢʫʪʥʠʢ AHDEO. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʣʽʥʽʾ ʟʘʧʘʩʫ ʨʝʩʫʨʩʫ 

- ʩʠʨʦʚʠʥʘ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʧʝʨʝʪʠʥʦʤ ʧʨʷʤʠʭ (2) ʽ (4), ʪʦʙʪʦ 

ʩʪʨʫʢʪʫʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʽ ʯʫʪʣʠʚʽʩʪʴ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʜʦ ʟʤʽʥʠ 

ʧʘʨʘʤʝʪʨʘ ʨʝʩʫʨʩ - ʩʠʨʦʚʠʥʘ ʚʪʨʘʯʘʻʪʴʩʷ. ʋ ʪʦʯʮʽ ʅ ʦʙʤʝʞʝʥʥʷ (1) ʜʣʷ ʟʘʧʘʩʫ 

ʨʝʩʫʨʩʫ - ʩʠʨʦʚʠʥʘ ʩʪʘʻ ʥʘʜʤʽʨʥʦʶ, ʪʘʢ ʷʢ ʙʫʜʴ-ʷʢʠʡ ʧʦʜʘʣʴʰʠʡ ʨʽʩʪ ʟʘʧʘʩʫ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʩʫʨʩʫ ʥʝ ʚʧʣʠʚʘʻ ʥʽ ʥʘ ʧʨʦʩʪʽʨ ʨʽʰʝʥʴ, ʥʽ ʥʘ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʩʷʛ ʨʝʩʫʨʩʫ - ʩʠʨʦʚʠʥʘ ʥʝ ʩʣʽʜ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʥʘʜ ʪʽʻʾ ʤʝʞʽ, 

ʢʦʣʠ ʚʽʜʧʦʚʽʜʥʝ ʡʦʤʫ ʦʙʤʝʞʝʥʥʷ (1) ʩʪʘʻ ʥʘʜʣʠʰʢʦʚʠʤ, ʪʦʙʪʦ ʧʨʷʤʘ (1) ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʥʦʚʫ ʦʧʪʠʤʘʣʴʥʫ ʪʦʯʢʫ ʅ. 

ʎʝʡ ʛʨʘʥʠʯʥʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʅ, ʚ ʷʢʽʡ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʧʨʷʤʽ (1), (4) ʟ ʛʨʘʬʽʢʘ ʘʙʦ ʟʥʘʭʦʜʠʪʴʩʷ ʟ 

ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʜʣʷ ʮʠʭ ʧʨʷʤʠʭ 

 
ɿʚʽʜʢʠ ʦʪʨʠʤʫʻʤʦ ʭ1 = 4.5; ʭ2 = 4. ʇʽʜʩʪʘʚʣʷʶʯʠ, ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʭ1 ʽ ʭ2 ʚ 

ʦʙʤʝʞʝʥʥʷ (1) ʦʪʨʠʤʘʻʤʦ ʚʝʨʭʥʶ ʤʝʞʫ ʟʘʧʘʩʫ ʨʝʩʫʨʩʫ - ʩʠʨʦʚʠʥʘ 

x1 + 3x2  Ò 14 => 4.5 + 3Ŀ4 = 16.5 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʩʫʨʩ - ʩʠʨʦʚʠʥʘ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʥʘ 2.5 ʦʜʠʥʠʮʽ ʙʝʟ ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʠ ʮʴʦʤʫ ʟʨʦʩʪʝ ʥʘ 1.5 

ʦʜʠʥʠʮʽ (Z = 25.5). 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʠʞʥʶ ʤʝʞʫ ʨʝʩʫʨʩʫ - ʩʠʨʦʚʠʥʘ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʨʽʰʝʥʥʷ. ʇʨʷʤʫ (1) ʦʧʫʩʢʘʻʤʦ ʜʦ ʪʦʯʢʠ D (ʨʠʩ. 3). ʅʠʞʯʝ ʥʝʾ 

ʟʚ'ʷʟʫʶʯʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʩʪʘʶʪʴ (1) ʽ (3). 
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ʈʠʩ. 3. ɿʤʽʥʘ ʟʘʧʘʩʫ ʨʝʩʫʨʩ - ʩʠʨʦʚʠʥʘ (ʥʠʞʥʷ ʤʝʞʘ) 

ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ D ʥʦʚʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʭ1 ʽ ʭ2 ʟʥʘʭʦʜʷʪʴʩʷ ʟ 

ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

 
ɿʚʽʜʢʠ ʟʥʘʭʦʜʠʤʦ: ʭ1 = 6; ʭ2 = 1. ʇʽʜʩʪʘʚʣʷʻʤʦ ʜʘʥʽ ʟʥʘʯʝʥʥʷ ʚ ʦʙʤʝʞʝʥʥʷ (1) 

ʦʪʨʠʤʘʻʤʦ ʥʠʞʥʶ ʤʝʞʫ ʟʘʧʘʩʫ ʨʝʩʫʨʩʫ - ʩʠʨʦʚʠʥʘ 

ʇʨʠ ʮʴʦʤʫ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʘʙʫʜʝ ʟʥʘʯʝʥʥʷ Z = 3 Å 6 + 3 Å 1 = 21. 

ʄʝʞʽ ʟʤʽʥʠ ʪʨʫʜʦʚʦʛʦ ʨʝʩʫʨʩʫ ʦʙʤʝʞʫʶʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʨʷʤʦʾ (2) ʤʽʞ 

ʪʦʯʢʘʤʠ ɺ (ʥʠʞʥʷ ʤʝʞʘ) ʽ L (ʚʝʨʭʥʷ ʤʝʞʘ) (ʨʠʩ. 4). ʂʦʦʨʜʠʥʘʪʠ ʮʠʭ ʪʦʯʦʢ 

ʟʥʘʭʦʜʷʪʴʩʷ ʟ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ, ʚʽʜʧʦʚʽʜʥʦ 

4x1 + 2x2 = 26    4x1 + 2x2 = 26 

x2 = 4      x1 ï x2 = 5  

 
ʈʠʩ. 4. ɼʦʧʫʩʪʠʤʽ ʤʝʞʽ ʟʤʽʥʠ ʪʨʫʜʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʋ ʪʦʯʮʽ ɺ ʤʘʻʤʦ x1 = 2; x2 = 4; Z = 18; ʪʨʫʜʦʚʠʡ ʨʝʩʫʨʩ - 16. ʋ ʪʦʯʮʽ L: x1 = 

7,25; x2 = 2.25; Z = 28.5; ʪʨʫʜʦʚʠʡ ʨʝʩʫʨʩ - 33.5 
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ʈʦʟʛʣʷʥʝʤʦ ʦʙʤʝʞʝʥʥʷ (3) ʽ (4), ʷʢʝ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʥʝʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʠ - ʧʦʧʠʪ ʥʘ ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʧʨʦʜʫʢʪʠ. 

ʄʦʞʣʠʚʝ ʟʤʝʥʰʝʥʥʷ ʨʝʩʫʨʩʫ çʇʦʧʠʪ 1è ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷʤ ʣʽʥʽʾ (3-1) 

(ʨʠʩ. 5). ɻʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʩʫʨʩʫ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʨʽʚʥʦʩʪʽ (3) ʧʽʜʩʪʘʥʦʚʢʦʶ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ C {5,3}: x1-x2 = 5-3 = 2. ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʞʥʷ ʤʝʞʘ 

ʨʝʩʫʨʩʫ çʇʦʧʠʪ 2è: x2 = 3. 

 
ʈʠʩ. 5. ʄʝʞʽ ʟʤʽʥʠ ʥʝʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ 

ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʫʻ, ʱʦ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʝ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʥʝ ʟʤʽʥʠʪʴʩʷ, 

ʷʢʱʦ ʧʦʧʠʪ ʥʘ ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʧʨʦʜʫʢʪʠ ʚʧʘʜʝ ʜʦ 2 ʽ 3 ʦʜʠʥʠʮʴ, ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʚʧʣʠʚ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ʊʫʪ ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʦʜʘʪʢʦʚʠʤ 

ʟʘʣʫʯʝʥʥʷʤ ʨʝʩʫʨʩʽʚ, ʧʨʠʨʦʜʥʦ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʷʢʦʤʫ ʟ ʨʝʩʫʨʩʽʚ ʩʣʽʜ ʚʽʜʜʘʪʠ 

ʧʝʨʝʚʘʛʫ ʧʨʠ ʚʢʣʘʜʝʥʥʽ ʜʦʜʘʪʢʦʚʠʭ ʢʦʰʪʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʚʚʦʜʠʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʽʥʥʦʩʪʽ ʢʦʞʥʦʾ ʜʦʜʘʪʢʦʚʦʾ ʦʜʠʥʠʮʽ 

ʜʝʬʽʮʠʪʥʦʛʦ ʨʝʩʫʨʩʫ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ. ʎʽʥʥʽʩʪʶ ʨʝʩʫʨʩʫ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ ʜʦ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʨʝʩʫʨʩʫ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʨʽʰʝʥʥʷ: ʉ = ȹZ / ȹR. 

ɺ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ: 
( )
( )
( )
( )

6.0
0.165.33

0.185.28

6.0
0.95.16

0.215.25

2

1

=
-

-
=

=
-

-
=

C

C
 

ʇʽʜʩʫʤʢʦʚʘ ʪʘʙʣʠʮʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 2. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʦʜʘʪʢʦʚʽ ʚʢʣʘʜʝʥʥʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʩʣʽʜ 

ʥʘʧʨʘʚʠʪʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝʜʝʬʽʮʠʪʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʪʦ, ʷʢ ʽ ʩʣʽʜ ʙʫʣʦ ʦʯʽʢʫʚʘʪʠ, ʾʭ ʦʙʩʷʛ ʟʙʽʣʴʰʫʚʘʪʠ ʥʝ ʩʣʽʜ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʞ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʧʦʚ'ʷʟʘʥʦ ʟ ʮʽʥʦʚʦʶ 

ʚʠʨʦʙʥʠʯʦʾ ʧʦʣʽʪʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ. ɿʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʚʧʣʠʚʘʻ ʥʘ 

ʥʘʭʠʣ ʧʨʷʤʦʾ (ɺʝʢʪʦʨ-ʛʨʘʜʽʻʥʪ), ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʮʶ ʬʫʥʢʮʽʶ ʚ ʧʨʠʡʥʷʪʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ (ʨʠʩ 1). ɺʘʨʽʘʮʽʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʤʽʥʠ 
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ʩʫʢʫʧʥʦʩʪʽ ʟʚ'ʷʟʫʶʯʠʭ ʦʙʤʝʞʝʥʴ ʽ, ʦʪʞʝ, ʩʪʘʪʫʩʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʝʩʫʨʩʫ (ʪʦʙʪʦ 

ʟʨʦʙʠʪʠ ʥʝʜʝʬʽʮʠʪʥʠʡ ʨʝʩʫʨʩ ʜʝʬʽʮʠʪʥʠʤ, ʽ ʥʘʚʧʘʢʠ). 
ʊʘʙʣʠʮʷ 2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ 

 

 

 
 

 

 

 

 

 

 

ʇʨʠ ʘʥʘʣʽʟʽ ʤʦʜʝʣʽ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʜʦʧʦʚʥʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʧʠʪʘʥʴ: 

1. ʗʢʠʡ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʧʨʠ ʷʢʦʤʫ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

2. ʅʘ ʩʢʽʣʴʢʠ ʩʣʽʜ ʟʤʽʥʠʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʱʦʙ 

ʟʨʦʙʠʪʠ ʜʝʷʢʠʡ ʥʝʜʝʬʽʮʠʪʥʠʡ ʨʝʩʫʨʩ ʜʝʬʽʮʠʪʥʠʤ, ʽ, ʥʘʚʧʘʢʠ, ʜʝʬʽʮʠʪʥʠʡ ʨʝʩʫʨʩ 

ʟʨʦʙʠʪʠ ʥʝʜʝʬʽʮʠʪʥʠʤ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʧʝʨʰʝ ʧʠʪʘʥʥʷ, ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ʩ1 ʽ ʩ2 ʜʦʭʦʜʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʽʜ 

ʧʨʦʜʘʞʫ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʈ1 ʽ ʈ2 ʚʽʜʧʦʚʽʜʥʦ. ʊʦʜʽ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

Z = ʩ1ʭ1+ʩ2ʭ2 

ʅʘ ʨʠʩ. 1 ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩ1 ʘʙʦ ʟʤʝʥʰʝʥʥʽ ʩ2 ʧʨʷʤʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ Z, ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʪʦʯʢʠ ʅ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ. ʗʢʱʦ 

ʞ ʩ1 ʟʤʝʥʰʫʻʪʴʩʷ ʘʙʦ ʩ2 ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʘ ʧʨʷʤʘ ʦʙʝʨʪʘʻʪʴʩʷ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ 

ʥʘʧʨʷʤʢʫ - ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʦʯʢʘ ʅ ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʦʶ ʪʦʯʢʦʶ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʘʭʠʣ ʧʨʷʤʽʡ ʥʝ ʚʠʡʜʝ ʟʘ ʤʝʞʽ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʭʠʣʘʤʠ ʧʨʷʤʠʭ ʜʣʷ ʦʙʤʝʞʝʥʴ (1) ʽ (2). ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ 

ʟʤʽʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ, ʘ, ʦʪʞʝ, ʽ ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʨʝʩʫʨʩʠ 

ʥʘ ʜʝʬʽʮʠʪʥʽ ʽ ʥʝʜʝʬʽʮʽʪʥʽ. 

3. ɿʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ  

ɿʘʚʜʘʥʥʷ 3.1. ɺʠʨʽʰʠʪʠ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘʜʘʯʫ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
Max f ( x ) = 3X1 + 2X2 

 X1 + 2X2 Ò 11 

 2X1 - X2 Ó 5 

 X1 + 3X2 Ó 14 

 X1 , X2 Ó 0 

ɿʘʚʜʘʥʥʷ 3.2. ɺʠʨʽʰʠʪʠ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘʜʘʯʫ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
Max f ( x ) = 3X1 + 2X2 

 X1 + 2X2 Ò 12 

 2X1 - X2 Ó 7 

 X1 + 3X2 Ó 14 

 X1 , X2 Ó 0 

ɿʘʚʜʘʥʥʷ 3.3. ɺʠʨʽʰʠʪʠ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘʜʘʯʫ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʈʝʩʫʨʩ ʊʠʧ  ʨʝʩʫʨʩʫ ɿʥʘʯʝʥʥʷ 

ʨʝʩʫʨʩʫ 

ʄʝʞʽ ʟʤʽʥʠ 

ʨʝʩʫʨʩʫ 

ɿʤʽʥʠ  

ʎʌ 

ʎʽʥʥʽʩʪʴ 

ʨʝʩʫʨʩʫ 

ʉʠʨʦʚʠʥʘ ɼʝʬʽʮʠʪʥʠʡ 14 9 ï 16.5 21 ï 25.5 0.6 

ʇʨʘʮʷ ɼʝʬʽʮʠʪʥʠʡ 26 16 ï 33.5 18 ï 28.5 0.6 

ʇʦʧʠʪ 1 ʅʝʜʝʬʽʮʠʪʥʠʡ 5 2 - Ð - - 

ʇʦʧʠʪ 2 ʅʝʜʝʬʽʮʠʪʥʠʡ 4 3 - Ð - - 
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Max f ( x ) = 3X1 + 2X2 

 X1 + 2X2 Ó 10 

 2X1 - X2 Ò 18 

 X1 + 3X2 Ò 13 

 X1 , X2 Ó 0 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʩʪʽʡʢʦʩʪʽ ʜʦʟʚʦʣʷʻ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʨʷʜ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʭ 

ʧʠʪʘʥʴ: 

ʅʘ ʩʢʽʣʴʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ ʟʘʧʘʩʠ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʅʘ ʩʢʽʣʴʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʠʞʝʥʽ ʟʘʧʘʩʠ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʽʰʝʥʥʷ. 

ʅʘ ʩʢʽʣʴʢʠ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʟʘʧʘʩʽʚ ʥʝ ʜʝʬʽʮʠʪʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʦʜʥʦʯʘʩʥʦ ʥʝʤʦʞʣʠʚʦ, 

ʪ. ʂ. ʇʘʨʘʤʝʪʨʠ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. 

ʆʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʧʨʦʚʦʜʷʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʢʨʝʤʦ. 

 

ʊʝʤʘ ˉ 4. ʉʠʤʧʣʝʢʩ-ʤʝʪʦʜ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʃʇ 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ˉ3. ʈʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ 

ʧʨʦʛʨʘʤ ̔Excel 

ʅʘʚʯʘʣʴʥʘ ʤʝʪʘ ʟʘʥʷʪʪʷ: ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʙʦʨʫ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ: 2 ʛʦʜ. 

ʃʽʪʝʨʘʪʫʨʘ:  
1. ʅʘʢʦʥʝʯʥʠʡ ʉ.ɯ., ʉʘʚʽʥʘ ʉ.ʉ. ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ ʂʠʾʚ: ʂʅɽʋ, 2016.452 ʩ. 

2. ʌʝʜʦʨʝʥʢʦ ɯ.ʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʝʢʦʥʦʤʽʮʽ: ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ: ɿʥʘʥʥʷ, 

2017. 558 ʩ. 

3. ʂʘʪʨʝʥʢʦ ɸ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ: ʇʽʜʨʫʯʥʠʢ. ʃʴʚʽʚ: ʄʘʛʥʦʣʽʷ ʇʣʶʩ, 

2015. 352ʩ. 

ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʜʦ Intertnet, ʧʨʦʛʨʘʤʘ Mʽcrosoft Word, Excel. 

ʅʘʚʯʘʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʃʇ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ 

3. ɿʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

1. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʃʇ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʄʇ. ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʧʨʦʛʨʘʤʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ Excel. 

ʐʘʙʣʦʥʠ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ Excel ʮʝ ʰʘʙʣʦʥʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʣʽʥʽʡʥʦʛʦ ʽ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ ʽʥʚʝʩʪʠʮʽʡ, ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʥʝʣʽʥʽʡʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. ɼʝʷʢʽ ʟ ʮʠʭ ʰʘʙʣʦʥʽʚ ʻ "ʧʨʦʩʪʠʤʠ" ʨʦʙʦʯʠʤʠ ʣʠʩʪʘʤʠ Excel. 

ɯʥʰʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʜʙʫʜʦʚʫ Excel ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʘʙʦ ʤʘʢʨʦʩʠ, ʥʘʧʠʩʘʥʽ ʥʘ 
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ʤʦʚʽ VBA. ɸʣʝ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʩʦʙʦʶ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʮʽ ʰʘʙʣʦʥʠ, ʚʩʽ ʚʦʥʠ 

ʚʦʣʦʜʽʶʪʴ ʦʩʦʙʣʠʚʠʤʠ ʟʘʩʦʙʘʤʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʤʠ ʦʙʣʘʩʪʷʤʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʰʠʨʦʢʝ ʢʦʣʦ ʟʘʚʜʘʥʴ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠ ʬʦʨʤʫʣ ʘʙʦ 

ʩʪʨʫʢʪʫʨʠ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʘ. ʌʦʨʤʫʣʠ ʽ ʩʪʨʫʢʪʫʨʘ ʨʦʙʦʯʠʭ ʣʠʩʪʽʚ ʦʨʛʘʥʽʟʦʚʘʥʽ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʧʘʜʢʦʚʦʛʦ ʟʤʽʥʠ. 

ʇʨʦʛʨʘʤʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʷ Excel, ʦʧʠʩʘʥʽ ʚ ʧʽʜʨʦʟʜʽʣʽ, ʧʦʢʣʠʢʘʥʽ 

ʧʦʣʝʛʰʠʪʠ ʚʠʚʯʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘʤ, ʜʝ ʟʨʦʙʠʪʠ ʮʝ ʽʥʰʠʤ 

ʩʧʦʩʦʙʦʤ ʚʘʞʢʦ, ʘ ʨʦʙʦʯʽ ʢʥʠʛʠ Excel ʜʫʞʝ ʝʬʝʢʪʠʚʥʦ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʠ 

ʘʫʜʠʪʦʨʥʦʤʫ ʚʠʚʯʝʥʥʽ ʤʘʪʝʨʽʘʣʫ, ʢʦʣʠ ʙʫʜʴ-ʷʢʽ ʢʦʥʮʝʧʮʽʾ ʤʦʞʥʘ ʧʦʢʘʟʘʪʠ, ʧʨʦʩʪʦ 

ʟʤʽʥʠʚʰʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʘʚʜʘʥʥʷ . ʅʘ ʧʨʠʢʣʘʜ, ʩʧʝʮʽʘʣʴʥʽ ʰʘʙʣʦʥʠ ʨʦʙʦʯʠʭ ʢʥʠʛ 

Excel ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʽʻʨʘʨʭʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ 

ʚʠʚʯʠʪʠ ʚʩʽ ʧʦʜʨʦʙʠʮʽ ʮʠʭ ʜʚʦʭ ʤʝʪʦʜʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ Excel ʥʘ ʧʨʠʢʣʘʜʽ ʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʦʾ 

ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʦʤ. 

ʂʦʤʧʘʥʽʷ "ʃʘʢʠ ʽ ʌʘʨʙʠ" ʚʠʨʦʙʣʷʻ ʬʘʨʙʫ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʨʦʙʽʪ ʟ 

ʩʠʨʦʚʠʥʠ ʜʚʦʭ ʪʠʧʽʚ: Ml ʽ ʄ2 ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 1. 
ʊʘʙʣʠʮʷ 1. ʆʩʥʦʚʥʽ ʜʘʥʽ 

 
ɺʽʜʜʽʣ ʤʘʨʢʝʪʠʥʛʫ ʢʦʤʧʘʥʽʾ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʦʙʤʝʞʠʚ ʱʦʜʝʥʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʬʘʨʙʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʨʦʙʽʪ ʜʦ 2 ʪ, ʘ ʪʘʢʦʞ ʧʦʩʪʘʚʠʚ ʫʤʦʚʫ, ʱʦʙ 

ʱʦʜʝʥʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʬʘʨʙʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʨʦʙʽʪ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʙʽʣʴʰ ʥʽʞ ʥʘ 

ʪʦʥʥʫ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʮʪʚʘ ʬʘʨʙʠ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʨʦʙʽʪ. ʂʦʤʧʘʥʽʷ ʭʦʯʝ 

ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ (ʥʘʡʢʨʘʱʝ) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʱʦʜʝʥʥʦʛʦ ʜʦʭʦʜʫ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ ʤʘʻ ʚʠʛʣʷʜ: 

Z = 5ʭ1 + 4ʭ2 max  

ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ: 

6ʭ1 + 4ʭ2 Ò 24, ʥʘ ʩʠʨʦʚʠʥʫ ʄ1 

x1 + 2ʭ2 Ò 6, ʥʘ ʩʠʨʦʚʠʥʫ ʄ2 

-x1 + x2 Ò1, ʧʦʧʠʪ 1 

ʭ2 Ò 2, ʧʦʧʠʪ 2 

ʭ1 Ó 0, ʭ2 Ó 0. ʧʦʟʠʪʠʚʥʽ 

ʅʘʚʝʜʝʤʦ ʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʜʙʫʜʦʚʠ ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʚ 

ʧʨʦʛʨʘʤʽ Excel. ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʠʤʦ ʟʘʚʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʚʜʘʥʥʷ ʥʘ 

ʨʦʙʦʯʦʤʫ ʘʨʢʫʰʽ ʟʛʽʜʥʦ ʨʠʩ. 1. 
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ʈʠʩ. 1. ɿʘʧʦʚʥʝʥʥʷ ʨʦʙʦʯʦʛʦ ʣʠʩʪʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ 

ɼʣʷ ʟʤʽʥʥʠʭ ʟʘʜʘʯʽ x1 ʽ x2 ʚʽʜʚʝʜʝʥʽ ʦʩʝʨʝʜʢʠ B3 ʽ C3. ʎʽ ʦʩʝʨʝʜʢʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʟʤʽʥʥʠʤʠ ʢʦʤʽʨʢʘʤʠ. ʋ ʟʤʽʥʶʚʘʥʽ ʦʩʝʨʝʜʢʠ ʟʥʘʯʝʥʥʷ ʥʝ ʟʘʥʦʩʷʪʴʩʷ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚ ʮʠʭ ʦʩʝʨʝʜʢʘʭ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ. 

ʋ ʦʩʝʨʝʜʦʢ D4 ʚʚʦʜʠʪʴʩʷ ʬʦʨʤʫʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʟʘʚʜʘʥʥʷ 

(ʜʦʭʦʜʫ), ʘ ʚ ʦʩʝʨʝʜʢʫ D8: D11 ʚʚʦʜʠʪʴʩʷ ʬʦʨʤʫʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʪʨʘʯʝʥʦʛʦ 

ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʠʭ ʦʙʤʝʞʝʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ (ʮʽʥʠ) ʪʘ ʦʙʤʝʞʝʥʴ ʧʨʠ ʟʤʽʥʥʠʭ ʚʚʝʜʝʥʽ ʚ ʩʪʦʨʽʥʢʘʭ ɺ ʽ 

ʉ, ʘ ʧʨʘʚʽ ʯʘʩʪʠʥʠ ʦʙʤʝʞʝʥʴ (ʟʘʧʘʩʠ) ʟʘʜʘʥʽ ʚ ʢʦʣʽʥʽ ɽ. 

ʇʨʦʮʝʜʫʨʘ ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʚʢʣʶʯʘʻʪʴʩʷ ʟ ʩʪʨʽʯʢʠ ɼʘʥʽ. ʋ ʚʽʢʥʽ (ʨʠʩ. 2) 

ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʘʜʨʝʩʫ ʮʽʣʴʦʚʦʾ ʢʦʤʽʨʢʠ D4, ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʦʩʝʨʝʜʢʠ: 

ʤʘʢʩʠʤʘʣʴʥʝ, ʘʜʨʝʩʠ ʟʤʽʥʶʚʘʥʠʭ ʦʩʝʨʝʜʢʽʚ B3: C3. 

 
ʈʠʩ. 2. ɺʽʢʥʦ ʇʦʰʫʢ ʨʽʰʝʥʥʷ 
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ʑʦʙ ʚʚʝʩʪʠ ʦʙʤʝʞʝʥʥʷ ʟʘʚʜʘʥʥʷ, ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɼʦʜʘʪʠ. ʋ ʜʽʘʣʦʛʦʚʦʤʫ 

ʚʽʢʥʽ (ʨʠʩ. 3) ʟʣʽʚʘ ʚʚʝʩʪʠ ʘʜʨʝʩʫ D8 (ʚʠʪʨʘʯʝʥʠʡ ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʠʥʠ M1), ʧʦʪʽʤ 

ʚʠʙʨʘʪʠ ʟʥʘʢ Ò ʽ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʢʽʣʴʢʽʩʪʴ ʩʠʨʦʚʠʥʠ M1, ʨʽʚʥʝ 24 (ʘʜʨʝʩʘ ʦʩʝʨʝʜʢʫ 

E8). ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɼʦʜʘʪʠ ʽ ʘʥʘʣʦʛʽʯʥʦ ʚʚʝʩʪʠ ʽʥʰʽ ʦʙʤʝʞʝʥʥʷ. 

ʋ ʚʽʢʥʽ ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʚʠʙʨʘʪʠ ʤʝʪʦʜ ʨʽʰʝʥʥʷ ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʣʽʥʽʡʥʠʭ ʟʘʜʘʯ 

ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʦʤ, ʧʦʪʽʤ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʠ ʫ ʚʽʢʥʽ (ʨʠʩ. 4) ʚʩʪʘʥʦʚʠʪʠ 

ʧʨʘʧʦʨʮʽ ʚ ʧʫʥʢʪʘʭ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

(ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢʦʣʠ ʯʠʩʣʘ ʚ ʟʤʽʥʶʚʘʥʠʭ ʦʩʝʨʝʜʢʘʭ ʽ ʚ ʮʽʣʴʦʚʽʡ ʢʦʤʽʨʮʽ ʩʫʪʪʻʚʦ 

ʨʽʟʥʷʪʴʩʷ) ʽ ʧʦʢʘʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʽʪʝʨʘʮʽʡ (ʧʨʠʟʫʧʠʥʷʻ ʧʦʰʫʢ ʨʽʰʝʥʥʷ ʜʣʷ 

ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʽʪʝʨʘʮʽʡ). 

 
ʈʠʩ. 3. ɼʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷ 

 
ʈʠʩ. 4. ɿʘʚʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʽʰʝʥʥ ̫

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʚ ʚʽʢʥʽ ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɿʥʘʡʪʠ 

ʨʽʰʝʥʥʷ ʽ ʧʝʨʝʛʣʷʥʫʪʠ ʨʝʟʫʣʴʪʘʪʠ ʽʪʝʨʘʮʽʡ ʚ ʧʨʦʮʝʩʽ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʽʰʝʥʥʷ. ʋ ʚʽʢʥʽ ʈʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ (ʨʠʩ. 5) ʚʩʪʘʥʦʚʠʪʠ ʧʝʨʝʤʠʢʘʯ ʚ 

ʧʦʣʦʞʝʥʥʷ ɿʙʝʨʝʛʪʠ ʟʥʘʡʜʝʥʝ ʨʽʰʝʥʥʷ ʽ ʚʠʙʨʘʪʠ ʪʠʧ ʟʚʽʪʫ ʈʝʟʫʣʴʪʘʪʠ. ɿʚʽʪ ʧʨʦ 

ʨʝʟʫʣʴʪʘʪʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʪʘʙʣʠʮʴ (ʨʠʩ. 6): ʪʘʙʣʠʮʽ 1 ʥʘʚʦʜʷʪʴʩʷ ʜʘʥʽ ʧʨʦ 



20 

 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ; ʚ ʪʘʙʣʠʮʽ 2 ʥʘʚʦʜʷʪʴʩʷ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʟʘʚʜʘʥʥʷ; ʚ ʪʘʙʣʠʮʽ 3 

ʧʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ ʜʣʷ ʦʙʤʝʞʝʥʴ ʟʘʚʜʘʥʥʷ. 

 
ʈʠʩ. 5. ɺʠʙʽʨ ʟʚʽʪʥʦʩʪʽ 

 
ʈʠʩ. 6. ɿʚʽʪ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ 

 
ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ 
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ɿ ʮʠʭ ʪʘʙʣʠʮʴ ʚʠʜʥʦ, ʱʦ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʰʝʥʥʽ: ʚʠʨʦʙʥʠʮʪʚʦ ʬʘʨʙʠ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʨʦʙʽʪ B3 = 3; ʚʠʨʦʙʥʠʮʪʚʦ ʬʘʨʙʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʨʦʙʽʪ ʉ3 = 1.5; ʧʨʠ 

ʮʴʦʤʫ ʜʦʭʽʜ D4 = 21; ʚʠʪʨʘʪʘ ʩʠʨʦʚʠʥʠ ʄ1 D8 = 24; ʚʠʪʨʘʪʘ ʩʠʨʦʚʠʥʠ ʄ2 D9 = 6. 

ʇʝʨʚʽʩʥʘ ʪʘʙʣʠʮʷ Excel ʟʘʧʦʚʥʶʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ (ʨʠʩ. 7). 

 
ʈʠʩ. 8. ɿʚʽʪ ʧʨʦ ʩʪʽʡʢʽʩʪʴ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʡʜʝʥʦ ʦʧʨʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʦʜʘʪʢʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ Excel ʇʦʰʫʢ ʨʽʰʝʥʥʷ.  

3. ɿʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ  

ɺʠʢʦʥʘʪʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʛʦ ʚʘʨʽʘʥʪʘ: 

1) ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ 

2) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ (Excel) 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ ɸ ʽ ɺ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʚʠʜʠ ʩʠʨʦʚʠʥʠ 

(ʪʘʙʣ. 1). ʅʘ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʠʥʠʮʽ ʚʠʨʦʙʫ ɸ ʧʦʪʨʽʙʥʦ ʟʘʪʨʘʪʠʪʠ ʩʠʨʦʚʠʥʠ ʧʝʨʰʦʛʦ 

ʚʠʜʫ ʘ1 ʢʛ., ʉʠʨʦʚʠʥʠ ʜʨʫʛʦʛʦ ʚʠʜʫ ʘ2 ʢʛ., ʉʠʨʦʚʠʥʠ ʪʨʝʪʴʦʛʦ ʚʠʜʫ ʘ3 ʢʛ. ʅʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʠʥʠʮʽ ʚʠʨʦʙʫ ɺ ʧʦʪʨʽʙʥʦ ʟʘʪʨʘʪʠʪʠ ʩʠʨʦʚʠʥʠ ʧʝʨʰʦʛʦ ʚʠʜʫ ʚ1 ʢʛ., 

ʉʠʨʦʚʠʥʠ ʜʨʫʛʦʛʦ ʚʠʜʫ ʚ2 ʢʛ., ʉʠʨʦʚʠʥʠ ʪʨʝʪʴʦʛʦ ʚʠʜʫ ʚ3 ʢʛ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʟʘʙʝʟʧʝʯʝʥʦ: ʩʠʨʦʚʠʥʦʶ ʧʝʨʰʦʛʦ ʚʠʜʫ ʚ ʢʽʣʴʢʦʩʪʽ ʨ1 ʢʛ., 

ʉʠʨʦʚʠʥʦʶ ʜʨʫʛʦʛʦ ʚʠʜʫ ʚ ʢʽʣʴʢʦʩʪʽ ʨ2 ʢʛ., ʉʠʨʦʚʠʥʦʶ ʪʨʝʪʴʦʛʦ ʚʠʜʫ ʚ ʢʽʣʴʢʦʩʪʽ ʨ3 

ʢʛ. 

ʇʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʦʜʠʥʠʮʽ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ ɸ ʩʪʘʥʦʚʠʪʴ a ʫʤ. ʦʜ., ʘ 

ʚʠʨʦʙʠ ɺ - bʫʤ. ʦʜ. 

ʉʢʣʘʩʪʠ ʧʣʘʥ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ ɸ ʽ ɺ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʧʨʠʙʫʪʦʢ ʚʽʜ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. 

ʉʢʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ. ɺʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʛʨʘʬʽʯʥʠʤ ʽ 

ʩʠʤʧʣʝʢʩʥʠʤ ʤʝʪʦʜʘʤʠ. ɼʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

ɼʦʩʣʽʜʠʪʠ ʥʘ ʩʪʽʡʢʽʩʪʴ (ʯʫʪʣʠʚʽʩʪʴ) ʦʪʨʠʤʘʥʝ ʨʽʰʝʥʥʷ. 
ʊʘʙʣʠʮʷ 1 

ɺʘʨʽʘʥʪ ʘ1 ʘ2 ʘ3 ʚ1 ʚ2 ʚ3 ʨ1 ʨ2 ʨ3 a b 

1 16 8 5 4 7 9 784 552 567 4 6 

2 9 7 4 5 8 16 1431 1224 1328 3 2 

3 12 10 3 3 5 6 684 690 558 6 2 

4 8 7 4 3 6 9 864 864 945 2 3 
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ɺʘʨʽʘʥʪ ʘ1 ʘ2 ʘ3 ʚ1 ʚ2 ʚ3 ʨ1 ʨ2 ʨ3 a b 

5 15 11 9 4 5 10 1095 865 1080 3 2 

6 6 5 3 3 10 12 714 910 948 3 9 

7 11 8 5 3 4 3 671 588 423 5 2 

8 9 6 3 4 7 8 801 807 768 3 2 

9 3 4 3 5 8 11 453 616 627 2 5 

10 10 5 4 9 11 15 1870 1455 1815 7 9 

11 2 3 4 6 4 3 600 520 600 3 6 

12 3 6 8 2 3 2 560 870 840 3 2 

13 2 3 3 5 2 3 380 273 300 2 5 

14 1 7 6 2 3 3 650 1365 1245 6 5 

15 4 3 3 3 4 5 700 630 750 6 5 

16 5 3 2 2 3 3 505 393 348 7 4 

17 7 6 1 3 3 2 1365 1245 650 6 5 

18 5 4 3 3 3 4 750 630 700 5 6 

19 6 4 3 2 3 4 600 520 600 6 3 

20 8 6 3 2 3 2 840 870 500 6 2 

21 3 3 2 2 3 5 273 300 380 4 5 

22 2 3 3 1 6 7 438 747 812 7 5 

23 4 3 2 3 4 6 480 444 546 2 4 

24 4 3 3 3 4 5 440 393 450 6 5 

25 2 3 2 3 6 8 428 672 570 3 8 

26 5 3 6 10 12 3 910 948 714 9 3 

27 9 6 3 4 7 8 945 864 740 3 2 

28 4 3 3 8 11 5 616 627 453 2 5 

29 3 6 9 8 7 4 768 807 801 3 2 

30 4 3 3 3 4 5 440 393 450 6 5 

 

ʊʝʤʘ ˉ 5. ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ˉ4. ʈʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ 

ʅʘʚʯʘʣʴʥʘ ʤʝʪʘ ʟʘʥʷʪʪʷ: ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʙʦʨʫ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ: 4 ʛʦʜ. 
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ɼʣʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʚʽʜʰʫʢʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʣʘʥʫ 

(ʦʧʦʨʥʦʛʦ ʨʽʰʝʥʥʷ): ʤʝʪʦʜ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʢʫʪʘ; ʤʝʪʦʜ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ; 

ʤʝʪʦʜ ʌʦʛʝʣʷ ʽ ʪʦʱʦ. 

ʈʽʟʥʠʮʷ ʮʠʭ ʤʝʪʦʜʽʚ ʧʦʣʷʛʘʻ ʚ "ʷʢʦʩʪʽ" ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʰʝʥʥʷ, ʪʦʙʪʦ 

"ɺʽʜʜʘʣʝʥʦʩʪʽ" ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʰʝʥʥʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʦʜ 

ʌʦʛʝʣʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʚʯʝʥʠʤ, ʜʘʻ ʥʘʡʢʨʘʱʝ ʨʽʰʝʥʥʷ, ʘ ʤʝʪʦʜ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʢʫʪʘ - ʥʘʡʛʽʨʰʝ. ʆʜʥʘʢ ʤʝʪʦʜ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʢʫʪʘ ʚʠʤʘʛʘʻ 

ʤʝʥʰʦʛʦ ʦʙʩʷʛʫ ʦʙʯʠʩʣʝʥʴ. 

ʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʤʝʪʦʜʫ ʧʦʪʝʥʮʽʘʣʽʚ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʪʨʴʦʭ ʧʫʥʢʪʽʚ ʚʽʜʧʨʘʚʣʝʥʥʷ 

(ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ) i = 1,2,3 ʜʦ ʯʦʪʠʨʴʦʭ ʧʫʥʢʪʽʚ ʧʨʠʟʥʘʯʝʥʥʷ (ʩʧʦʞʠʚʘʯʽ) j = 1,2, ..., 4 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘʙʣ. 1. 
ʊʘʙʣʠʮʷ 1. ʇʦʯʘʪʢʦʚʽ ʜʘʥʽ 

 
ʇʦʯʘʪʢʦʚʠʡ ʧʣʘʥ ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʦʜʥʠʤ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʤʝʪʦʜʽʚ. 

ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʤʝʪʦʜʦʤ - ʤʝʪʦʜʦʤ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʢʫʪʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʽʪʠʥ (ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʠʩʥʠʭ ʟʤʽʥʥʠʭ ʧʦ 

ʨʦʟʧʦʜʽʣʫ ʦʙʩʷʛʽʚ ʧʫʥʢʪʽʚ ʚʽʜʧʨʘʚʣʝʥʥʷ ʜʦ ʧʫʥʢʪʽʚ ʧʨʠʟʥʘʯʝʥʥʷ) ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʚʝʨʭʥʴʦʾ ʣʽʚʦʾ ʢʣʽʪʢʠ ( çʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘè ʯʘʩʪʠʥʘ ʪʘʙʣʠʮʽ) ʽ ʪʨʠʚʘʻ ʚʥʠʟ ʽ ʚʧʨʘʚʦ (ʧʦ 

ʜʽʘʛʦʥʘʣʽ). 

ɿʘ ʚʢʘʟʘʥʦʤʫ ʧʨʘʚʠʣʫ ʟʘʚʘʥʪʘʞʫʻʤʦ ʧʝʨʰʫ ʢʣʽʪʢʫ ʥʘ ʦʩʥʦʚʽ ʥʘʩʪʫʧʥʦʾ ʫʤʦʚʠ: 

ʭ11 = min {ʘ1; b1} = min {60; 40} = 40. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʰʠʡ ʧʫʥʢʪ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʚʘʥʪʘʞʝʥʠʡ, ʘ ʧʝʨʰʠʡ ʧʫʥʢʪ 

ʚʽʜʧʨʘʚʣʝʥʥʷ ʤʘʻ ʟʘʣʠʰʢʠ ʚʘʥʪʘʞʫ Da1 = 60-40 = 20, ̫ ʢʽ ʽ ʨʦʟʧʦʜʽʣʷʻʤʦ ʥʘ ʜʨʫʛʠʡ 

ʧʫʥʢʪ ʧʨʠʟʥʘʯʝʥʥʷ: x12 = min {Da1; b2} = min {20; 60} = 20; Db2 = 40. 

ʇʨʦʜʦʚʞʫʶʯʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʫʻʤʦ: x22 = min {a2; 

Db2} = min {80; 40} = 40; Da2 = 40 ʽ ʪ. ɼ. ʇʨʦʮʝʩ ʪʨʠʚʘʻ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ 

ʟʘʜʦʚʦʣʝʥʽ ʚʩʽ ʩʧʦʞʠʚʘʯʽ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʣʘʥʫ ʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʘʣʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 2. 
ʊʘʙʣʠʮʷ 2. ʇʦʯʘʪʢʦʚʠʡ ʧʣʘʥ ʧʝʨʝʚʝʟʝʥʴ 
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ʋ ʧʨʦʮʝʩʽ ʨʽʰʝʥʥʷ ʧʽʩʣʷ ʢʦʞʥʦʾ ʽʪʝʨʘʮʽʾ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʰʝʥʥʷ) ʧʦ ʯʠʩʣʫ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʦʧʦʨʥʠʡ ʧʣʘʥ ʥʘ 

ʚʠʨʦʞʜʝʥʽʩʪʴ, ʪʦʙʪʦ ʯʠʩʣʦ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʦʶ ʟʘ ʢʽʣʴʢʽʩʪʴ 

ʨʽʚʥʷʥʴ: N = m + n - 1 = 4 + 3-1 = 6. 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʯʠʩʣʦ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ ʤʝʥʰʝ ʯʠʩʣʘ ʨʽʚʥʷʥʴ, ʪʦ 

ʧʦʪʨʽʙʥʦ ʚ ʙʫʜʴ-ʷʢʽ ʚʽʣʴʥʽ ʢʣʽʪʠʥʠ ʧʦʩʪʘʚʠʪʠ ʥʫʣʽ. ʂʣʽʪʢʘ, ʚ ʷʢʽʡ ʩʪʦʾʪʴ ʥʫʣʴ, 

ʚʚʘʞʘʻʪʴʩʷ ʟʘʡʥʷʪʦʶ. 

ɿʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʜʦʧʫʩʪʠʤʦʛʦ ʧʣʘʥʫ 

Z0 = 1 Ĭ 40 + 2 Ĭ 20 + 3 Ĭ 40 + 2 Ĭ 40 + 2 Ĭ 40 + 1 Ĭ 60 = 420. 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʝʥʮʽʘʣʽʚ ʚʠʢʦʥʫʶʪʴ ʧʦ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ, ʜʣʷ ʷʢʠʭ ʧʦʚʠʥʥʦ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʨʽʚʥʽʩʪʴ: 

Ŭi + ɓj = ʩij,              (1) 

ʜʝ Ŭi ʧʦʪʝʥʮʽʘʣ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ɸi, ʷʢʠʡ ʟʘʧʠʩʫʶʪʴ ʚ ʥʦʚʦʤʫ ʩʪʦʚʧʮʽ ʧʨʘʚʦʨʫʯ 

ʚʽʜ ʪʘʙʣʠʮʽ; ɓj ʧʦʪʝʥʮʽʘʣ ʩʧʦʞʠʚʘʯʘ ɺ j, ʷʢʠʡ ʟʘʧʠʩʫʶʪʴ ʚ ʥʦʚʦʤʫ ʨʷʜʢʫ ʧʽʜ 

ʪʘʙʣʠʮʝʶ. ɼʘʥʽ ʧʦʪʝʥʮʽʘʣʠ ʚʠʙʠʨʘʶʪʴ ʪʘʢ, ʱʦʙ ʚ ʙʫʜʴ-ʷʢʠʡ ʙʘʟʠʩʥʦʾ ʢʣʽʪʮʽ ʾʭ ʩʫʤʘ 

ʜʦʨʽʚʥʶʚʘʣʘ ʪʘʨʠʬʫ, ʪʦʙʪʦ ʚʠʢʦʥʫʚʘʣʦʩʷ ʨʽʚʥʽʩʪʴ (1). ʊʘʢ ʷʢ ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ 

ʧʦʪʝʥʮʽʘʣʽʚ Ŭi ʽ ɓj ʩʪʘʥʦʚʠʪʴ m + n, ʘ ʟʘʡʥʷʪʠʭ ʢʣʽʪʠʥ m + n-1, ʪʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʯʠʩʝʣ Ŭi ʽ ɓj ʜʦʚʝʜʝʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʩʠʩʪʝʤʫ ʟ m + n-1 ʨʽʚʥʷʥʴ ʟ m + n ʥʝʚʽʜʦʤʠʤʠ. 

ʊʦʤʫ ʦʜʥʦʤʫ ʟ ʥʝʚʽʜʦʤʠʭ ʧʦʪʝʥʮʽʘʣʽʚ ʥʘʜʘʶʪʴ ʜʦʚʽʣʴʥʝ ʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʥʫʣʴʦʚʠʡ). ʊʦʜʽ ʽʥʰʽ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʜʥʦʟʥʘʯʥʦ. 

ʆʙʯʠʩʣʶʶʯʠ ʧʦʪʝʥʮʽʘʣʠ ʟʘ ʚʠʨʘʟʦʤ (1), ʧʨʠʡʤʘʻʤʦ ʜʣʷ ʧʝʨʰʦʛʦ ʨʷʜʢʘ Ŭi = 0. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʚʘʥʪʘʞʝʥʽ ʢʣʽʪʠʥʠ (i-j) = (1-1), (1-2), ʦʪʨʠʤʫʻʤʦ: 

Ŭ1 + ɓ1 = ʩ11 = 0 + ɓ1 = 1, ɓ1 = 1; 

Ŭ1 + ɓ2 = ʩ12 = 0 + ɓ2 = 2, ɓ2 = 2. 

ɼʘʣʽ ʧʦ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ (2-2), (2-3) ʚʠʟʥʘʯʘʻʤʦ ʽʥʰʽ ʧʦʪʝʥʮʽʘʣʠ: 

Ŭ2 + ɓ2 = 3, Ŭ2 + 2 = 3, Ŭ2 = 1; 

Ŭ2 + ɓ3 = 2, 1 + ɓ3 = 2, ɓ3 = 1. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʘʣʽʚ ʜʣʷ ʦʧʦʨʥʦʛʦ ʧʣʘʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 2. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʣʘʥʫ ʧʝʨʝʛʣʷʜʘʶʪʴ ʚʽʣʴʥʽ ʢʣʽʪʠʥʠ, ʜʣʷ ʷʢʠʭ 

ʚʠʟʥʘʯʘʶʪʴ ʦʮʽʥʢʠ Dʩij - ʨʽʟʥʠʮʷ ʤʽʞ ʪʘʨʠʬʦʤ ʢʣʽʪʠʥʠ ʽ ʩʫʤʦʶ ʧʦʪʝʥʮʽʘʣʽʚ ʨʷʜʢʘ ʽ 

ʩʪʦʚʧʮʷ, ʪʦʙʪʦ Dʩij = cij- (Ŭi + ɓj). ɽʢʦʥʦʤʽʯʥʦ ʦʮʽʥʢʘ Dʩij ʧʦʢʘʟʫʻ, ʨʦʟʤʽʨ ʝʢʦʥʦʤʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ ʥʘ 1 ʦʜ. ʚʘʥʪʘʞʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ. ʗʢʱʦ ʚʩʽ ʦʮʽʥʢʠ ʥʝʚʽʜ'ʻʤʥʽ, 

ʪʦʙʪʦ Dʩij Ó 0 ʘʙʦ 

Ŭi + ɓj Ò ʩij,              (2) 

ʪʦ ʧʣʘʥ ʦʧʪʠʤʘʣʴʥʠʡ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʜʨʘʭʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ. 

ɿʘ ʪʘʙʣ. 1.10 ʟʜʽʡʩʥʶʻʤʦ ʧʝʨʝʚʽʨʢʫ ʧʦʯʘʪʢʦʚʦʛʦ ʧʣʘʥʫ ʥʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ: 

( -̔j) = (1-3), 0 + 1 Ò 3; 

(ʽ-j) = (1-4), 0 + 0 Ò 4; 

(ʽ-j) = (2-1), 1 + 1 Ò 4; 

(ʽ-j) = (2-4), 1 + 0> 0, Dʩ24 = -1; 

(ʽ-j) = (3-1), 1 + 1> 0, Dʩ31 = -2; 

(ʽ-j) = (3-2), 1 + 2> 2, Dʩ32 = -1. 

ʆʪʞʝ, ʟʘ ʪʨʴʦʤʘ ʢʣʽʪʠʥʘʤ ʫʤʦʚʘ (2) ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʦʪʞʝ, ʧʦʯʘʪʢʦʚʠʡ ʧʣʘʥ 

ʚʠʤʘʛʘʻ ʧʦʣʽʧʰʝʥʥʷ. ʅʘʡʙʽʣʴʰʫ ʝʢʦʥʦʤʽʶ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʦ ʢʣʽʪʮʽ (i-j) = (3-1), ʜʝ 



25 

 

Dʩ31 = -2, ʪʘʢ ʷʢ ʜʘʥʝ ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʝ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʽʥʰʠʭ ʦʮʽʥʦʢ {Dʩ24 

= -1; Dʩ32 = -1}. ʆʪʞʝ, ʢʣʽʪʢʫ (3-1) ʥʝʦʙʭʽʜʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 

ʨʝʩʫʨʩʽʚ ʟ ʽʥʰʠʭ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ. ʋ ʪʘʙʣ. 2 ʢʣʽʪʢʫ (3-1) ʧʦʤʽʯʘʻʤʦ ʟʥʘʢʦʤ ç+è, 

ʪʘʢ ʷʢ ʪʫʪ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʧʣʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʨʰʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʥʝʦʧʪʠʤʘʣʴʥʦʩʪʠ. 

ʂʦʥʪʫʨ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʩʪʘʥʦʚʣʷʪʴ ʟʘ ʪʘʢʠʤʠ ʧʨʘʚʠʣʘʤʠ: 

- ʮʝʡ ʢʦʥʪʫʨ ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʤʢʥʫʪʠʡ ʙʘʛʘʪʦʢʫʪʥʠʢ ʟ ʚʝʨʰʠʥʘʤʠ ʚ 

ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥʘʭ, ʟʘ ʚʠʥʷʪʢʦʤ ʢʣʽʪʠʥʠ ʟ ʚʝʨʰʠʥʦʶ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʥʝʦʧʪʠʤʘʣʴʥʦʩʪʠ ç+è, ʽ ʣʘʥʢʘʤʠ, ʱʦ ʣʝʞʘʪʴ ʫʟʜʦʚʞ ʨʷʜʢʽʚ ʽ ʩʪʦʚʧʮʽʚ ʤʘʪʨʠʮʽ; 

- ʣʘʤʘʥʘ ʣʽʥʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦʶ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʟ ʙʫʜʴ-ʷʢʦʾ ʾʾ 

ʚʝʨʰʠʥʠ ʤʦʞʥʘ ʧʦʪʨʘʧʠʪʠ ʚ ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʚʝʨʰʠʥʫ ʧʦ ʣʘʥʢʘʭ ʣʘʤʘʥʦʾ ʣʘʥʮʶʛʘ (ʧʦ 

ʨʷʜʢʫ ʘʙʦ ʧʦ ʩʪʦʚʧʮʶ); 

- ʚ ʢʦʞʥʽʡ ʚʝʨʰʠʥʽ ʢʦʥʪʫʨʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʽʣʴʢʠ ʜʚʽ ʣʘʥʢʠ, ʦʜʥʝ ʟ ʥʠʭ 
ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʦ ʨʷʜʢʫ, ʽʥʰʝ - ʧʦ ʩʪʦʚʧʮʶ; 

- ʯʠʩʣʦ ʚʝʨʰʠʥ ʢʦʥʪʫʨʫ ʧʘʨʥʝ, ʚʩʽ ʚʦʥʠ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʜʽʣʷʪʴʩʷ ʥʘ 

ʟʘʚʘʥʪʘʞʫʚʘʥʽ (ɿ) ʽ ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ (ʈ); 

- ʚ ʢʦʞʥʦʤʫ ʨʷʜʢʫ (ʩʪʦʚʧʮʽ) ʻ ʜʚʽ ʚʝʨʰʠʥʠ: ʦʜʥʘ - ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ, ʽʥʰʘ-

ʨʦʟʚʘʥʪʘʞʫʚʘʪʠ. 

ʋ ʢʣʽʪʮʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʝʦʪʽʤʘʣʴʥʦʩʪʽ ʥʘʤʽʯʘʻʤʦ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʢʦʥʪʫʨʫ ʽ ʜʘʣʽ 

ʧʦ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʧʨʘʚʠʣʘʤ ʙʫʜʫʻʤʦ ʢʦʥʪʫʨ, ʚʝʨʰʠʥʠ ʷʢʦʛʦ ʙʫʜʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʚ 

ʢʣʽʪʠʥʘʭ (3-1) - (1-1) - (1-2) - (2-2) - (2 3) - (3-3). ɺʝʨʰʠʥʠ ʢʦʥʪʫʨʫ ʧʦʩʣʽʜʦʚʥʦ 

ʨʦʟʜʽʣʷʻʤʦ ʥʘ ʟʘʚʘʥʪʘʞʫʚʘʥʽ (3) ʽ ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ (ʈ), ʧʦʯʠʥʘʶʯʠ ʟ ʚʝʨʰʠʥʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʝʦʧʪʠʤʘʣʴʥʦʩʪʠ ç+è (ʪʘʙʣ. 2). 

ʇʝʨʝʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʧʦ ʢʦʥʪʫʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ. ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʧʦ ʢʦʥʪʫʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʫʤʦʚʦʶ ʥʝʚʽʜ'ʻʤʥʦʩʪʽ ʟʤʽʥʥʠʭ ʭij ʞʦʜʥʝ ʟ ʮʠʭ ʟʥʘʯʝʥʴ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ 

ʥʝʛʘʪʠʚʥʝ ʯʠʩʣʦ. ʊʦʤʫ ʘʥʘʣʽʟʫʶʪʴ ʪʽʣʴʢʠ ʢʣʽʪʠʥʠ, ʧʦʤʽʯʝʥʽ ʟʥʘʢʦʤ ʈ, ʟ ʷʢʠʭ 

ʚʠʙʠʨʘʶʪʴ ʢʣʽʪʢʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʦʙʩʷʛʦʤ ʧʝʨʝʚʝʟʝʥʴ. ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ Xmin = 

min {40; 40; 40} = 40. ʆʪʞʝ, ʢʣʽʪʠʥʠ (1-1), (2-2), (3-3) ʧʦʚʥʽʩʪʶ ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ. ʋ 

ʢʣʽʪʮʽ (1-2) ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 40 ʽ ʜʦʩʷʛʥʝ 60, ʚ ʢʣʽʪʮʽ (2-3) ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʩʢʣʘʜʝ 40 + 40 = 80, ʽ ʢʣʽʪʠʥʘ (3-1) ʟʘʚʘʥʪʘʞʠʪʴʩʷ ʥʘ 40 (ʪʘʙʣ. 3). 
ʊʘʙʣʠʮʷ 3. ʇʝʨʰʠʡ ʧʣʘʥ ʧʝʨʝʚʝʟʝʥʴ 

 
ʇʝʨʝʚʽʨʷʻʤʦ ʫʤʦʚʘ ʥʝ ʚʠʨʦʞʜʝʥʽʩʪʴ ʯʠʩʣʦ ʨʽʚʥʷʥʴ N = m + n-1 ʤʘʻ ʙʫʪʠ ʨʽʚʥʦ 

ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʥʠʭ (ʯʠʩʣʫ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ). ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ m = 3, n = 4, ʘ 

ʯʠʩʣʦ ʟʘʚʘʥʪʘʞʝʥʠʭ ʢʣʽʪʠʥ ʜʦʨʽʚʥʶʻ 4, ʪʦʙʪʦ ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʽ 6 Í 4. ʋ 
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ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʚʽʜʙʫʣʘʩʷ ʧʦʚʥʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʨʴʦʭ ʢʣʽʪʠʥ, ʘ 

ʧʦʚʠʥʥʘ ʟʚʽʣʴʥʠʪʠʩʷ ʪʽʣʴʢʠ ʦʜʥʘ ʢʣʽʪʠʥʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚ ʜʚʽ ʢʣʽʪʠʥʠ 

ʧʨʦʩʪʘʚʠʪʠ ʥʫʣʽ (ʥʫʣʴʦʚʠʡ ʨʝʩʫʨʩ) ʽ ʚʚʘʞʘʪʠ ʫʤʦʚʥʦ ʾʭ ʟʘʚʘʥʪʘʞʝʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, 

ʚ ʢʣʽʪʠʥʠ (1-1) ʽ (3-3) ʧʨʦʩʪʘʚʠʤʦ ʥʫʣʴʦʚʠʡ ʨʝʩʫʨʩ (ʨʠʩ. 3). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʰʦʾ ʽʪʝʨʘʮʽʾ ʤʘʻʤʦ 

Z1 = 2 Ĭ 60 + 2 Ĭ 80 + 1 Ĭ 60 + 0 Ĭ 40 = 340. 

ʆʪʨʠʤʘʥʥʷ ʯʝʨʛʦʚʦʛʦ ʧʣʘʥʫ (ʽʪʝʨʘʮʽʾ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʪʦʤʫ ʞ ʧʦʨʷʜʢʫ, ʷʢʠʡ 

ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ ʚʠʱʝ, ʪʦʙʪʦ: 

- ʧʦ ʟʘʚʘʥʪʘʞʝʥʠʤ ʢʣʽʪʠʥʘʤ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ) 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʧʦʪʝʥʮʽʘʣʠ Ŭi ʽ ɓj; 

- ʧʦ ʥʝʟʘʚʘʥʪʘʞʝʥʠʤ ʢʣʽʪʠʥʘʤ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʧʣʘʥʫ ʥʘ 

ʦʧʪʠʤʘʣʴʥʽʩʪʴ; 

- ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʨʰʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʝʦʧʪʠʤʘʣʴʥʦʩʪʠ ʽ ʙʫʜʫʻʪʴʩʷ ʥʦʚʠʡ 

ʢʦʥʪʫʨ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʽ ʪ. ʜ., ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʟʥʘʡʜʝʥʦ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ, 

ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʥʝʨʽʚʥʦʩʪʽ (2). 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦ ʜʨʫʛʽʡ ʽʪʝʨʘʮʽʾ. ʇʦʰʫʢ ʧʦʪʝʥʮʽʘʣʽʚ ʜʣʷ 

ʧʝʨʰʦʛʦ ʧʣʘʥʫ ʥʘʩʪʫʧʥʠʡ: 

Ŭ1 + ɓ1 = 1, 0 + ɓ1 = 1, ɓ1 = 1; 

Ŭ1 + ɓ2 = 2, 0 + ɓ2 = 2, ɓ2 = 2; 

Ŭ3 + ɓ1 = 0, Ŭ3 + 1 = 0, Ŭ3 = -1; 

Ŭ3 + ɓ3 = 2, -1 + ɓ3 = 2, ɓ3 = 3; 

Ŭ2 + ɓ3 = 1, Ŭ2 + 3 = 2, Ŭ2 = -1; 

Ŭ3 + ɓ4 = 1, -1 + ɓ4 = 1, ɓ4 = 2. 

ʇʨʦʚʝʜʝʤʦ ʧʝʨʝʚʽʨʢʫ ʥʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʧʝʨʰʦʛʦ ʧʣʘʥʫ: 

(I-j) = (1-3), 0 + 3 Ò 3; 

(I-j) = (1-4), 0 + 4 <4; 

(I-j) = (2-1), -1 + 1 <4; 

(I-j) = (2-2), -1 + 2 <3; 

(I-j) = (3-2), -1 + 2 <2; 

(I-j) = (2-4), -1 + 2> 0. 

ʂʣʽʪʢʫ (2-4) ʥʝʦʙʭʽʜʥʦ ʟʘʚʘʥʪʘʞʠʪʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʨʝʩʫʨʩʽʚ 

ʧʦ ʢʦʥʪʫʨʫ ʦʪʨʠʤʫʻʤʦ ʪʘʙʣ. 4, ʜʣʷ ʷʢʦʾ ʟʥʦʚʫ ʨʦʟʨʘʭʦʚʫʻʤʦ ʧʦʪʝʥʮʽʘʣʠ Ŭi ʽ ɓj, ʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ ʧʦʚʪʦʨʶʻʪʴʩʷ. 
ʊʘʙʣʠʮʷ 4. ʆʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʧʝʨʝʚʝʟʝʥʴ 

 
ɼʣʷ ʨʦʟʧʦʜʽʣʫ, ʦʪʨʠʤʘʥʦʛʦ ʚ ʪʘʙʣ. 4, ʫʤʦʚʘ (2) ʚʠʢʦʥʫʻʪʴʩʷ, ʦʪʞʝ, ʧʣʘʥ - 

ʦʧʪʠʤʘʣʴʥʠʡ. 
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ʊʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʫ ʥʘʩʪʫʧʥʽ: 

Z2 = 1 Ĭ 0 + 2 Ĭ 60 + 2 Ĭ 20 + 0 Ĭ 60 + 0 Ĭ 40 + 2 Ĭ 60 = 280. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʙʫʜʦʚʦʶ ʧʦʯʘʪʢʦʚʦʛʦ ʧʣʘʥʫ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʜʚʦʭ 

ʽʪʝʨʘʮʽʡ ʦʪʨʠʤʘʥʦ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʧʦ ʟʘʢʨʽʧʣʝʥʥʶ ʧʫʥʢʪʽʚ ʚʽʜʧʨʘʚʣʝʥʥʷ 

ʚʘʥʪʘʞʽʚ ʜʦ ʧʫʥʢʪʽʚ ʧʨʠʟʥʘʯʝʥʥʷ. ʆʜʥʘʢ ʨʦʟʛʣʷʥʫʪʘ ʟʘʜʘʯʘ ʻ ʢʣʘʩʠʯʥʦʶ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʚʜʘʥʥʷʤ ʽ ʚ ʝʢʦʥʦʤʽʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʚʢʨʘʡ ʨʽʜʢʦ. ɿʘʟʚʠʯʘʡ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚ ʟʘʜʘʯʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʠʧʫ ʜʦʚʦʜʠʪʴʩʷ ʚʚʦʜʠʪʠ ʮʽʣʠʡ ʨʷʜ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʴ, ʘ ʧʦʪʽʤ ʾʾ 

ʚʠʨʽʰʫʚʘʪʠ ʤʝʪʦʜʦʤ ʧʦʪʝʥʮʽʘʣʽʚ. 

3. ɿʘʚʜʘʥʥʷ ʃʇ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ  

ɺʠʢʦʥʘʪʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʛʦ ʚʘʨʽʘʥʪʘ:  

1) ʤʝʪʦʜʦʤ ʧʦʪʝʥʮʽʘʣʽʚ; 

2) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ Excel. 

ʉʢʣʘʩʪʠ ʧʣʘʥ ʧʝʨʝʚʝʟʝʥʴ ʟ ʥʘʡʤʝʥʰʦʶ ʟʘʛʘʣʴʥʦʶ ʚʘʨʪʽʩʪʶ ʚʽʜ ʪʨʴʦʭ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʜʦ ʧ'ʷʪʠ ʩʧʦʞʠʚʘʯʘʤ (ʪʘʙʣ. 5, 6). 

ɿʘʧʘʩʠ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʘ1, ʘ2, ʘ3 ʦʜ. ʧʨʦʜʫʢʮʽʾ. 

ʇʦʧʠʪ ʩʧʦʞʠʚʘʯʽʚ ʚʽʜʧʦʚʽʜʥʦ ʚ1, ʚ2, ʚ3, ʚ4, ʚ5 ʦʜ. ʧʨʦʜʫʢʮʽʾ. 

ɺʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʦʜʠʥʠʮʽ ʚʘʥʪʘʞʫ ʚʽʜ i-ʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ j-ʦʛʦ 

ʩʧʦʞʠʚʘʯʝʚʽ ʩʪʘʥʦʚʠʪʴijc  ( 3 ,1i= , 5 ,1j= ) ʫʤ. ʦʜ. 

ʊʘʙʣʠʮʷ 5 
ɺʘʨʽʘʥʪ ʘ1 ʘ2 ʘ3 ʚ1 ʚ2 ʚ3 ʚ4 ʚ5 

1 150 150 200 100 70 130 110 90 

2 280 220 300 190 140 180 120 170 

3 200 250 150 120 180 110 90 100 

4 350 400 250 180 230 240 170 180 

5 250 250 200 100 120 90 190 200 

6 250 200 230 160 120 100 150 150 

7 300 300 400 160 160 180 220 280 

8 250 350 400 200 170 190 210 230 

9 200 150 150 90 100 70 130 110 

10 300 280 220 180 140 190 150 140 

11 250 200 180 170 120 100 110 130 

12 400 250 350 200 170 230 210 190 

13 150 200 180 160 70 90 80 130 

14 280 300 220 170 120 200 140 170 

15 250 250 200 180 120 100 190 110 

16 250 400 350 300 160 240 200 200 

17 220 400 280 160 180 170 250 140 

18 160 400 240 170 190 140 200 100 

19 300 330 370 190 160 250 200 200 

20 280 340 280 170 180 190 240 120 

21 500 600 300 350 350 200 400 100 

22 600 400 700 600 300 400 200 300 

23 300 600 600 500 300 200 200 300 

24 350 700 500 500 250 250 400 150 

25 450 650 350 600 150 200 300 200 

26 300 400 700 600 300 100 250 150 
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ɺʘʨʽʘʥʪ ʘ1 ʘ2 ʘ3 ʚ1 ʚ2 ʚ3 ʚ4 ʚ5 

27 700 700 600 400 600 350 250 400 

28 500 400 900 600 500 200 200 300 

29 700 400 1000 680 320 200 500 400 

30 850 250 900 650 200 750 150 250 

ʊʘʙʣʠʮʷ 6 

ɺʘʨʽʘʥʪ 
11c

 
12c

 
13c

 
14c

 
15c

 
21c

 
22c

 
23c

 
24c

 
25c

 
31c

 
32c

 
33c

 
34c

 
35c

 

1 10 4 2 3 1 8 9 8 7 4 4 2 6 8 7 

2 6 4 2 3 1 8 9 8 7 4 5 2 6 8 7 

3 10 4 3 1 6 8 9 7 4 8 4 2 8 7 5 

4 10 2 3 1 6 8 8 7 4 8 4 6 8 7 5 

5 10 4 2 3 6 8 9 8 7 8 4 2 6 8 5 

6 6 8 5 4 2 3 9 7 1 5 10 4 2 3 6 

7 9 5 1 6 3 7 10 4 8 5 7 3 7 5 2 

8 4 2 3 5 4 5 7 5 6 2 2 6 8 9 8 

9 8 1 6 3 3 8 4 8 5 6 4 7 5 2 10 

10 2 3 1 3 3 6 7 4 3 8 7 8 7 3 10 

11 12 8 15 23 21 10 9 17 5 16 8 11 19 10 4 

12 6 13 14 18 14 25 14 7 5 16 11 4 10 18 9 

13 20 17 13 2 17 6 10 9 4 15 3 7 13 6 23 

14 7 9 16 10 16 13 12 18 12 20 19 15 10 13 13 

15 6 11 10 14 18 17 6 4 11 9 12 8 19 10 13 

16 14 11 9 13 18 6 5 14 4 14 7 19 11 6 13 

17 13 7 16 4 11 20 9 6 10 9 2 4 7 3 6 

18 5 13 18 17 8 6 10 15 6 3 24 21 9 16 17 

19 9 6 17 11 8 13 4 9 5 7 6 7 14 10 6 

20 7 3 9 15 3 3 10 12 20 46 15 11 16 19 48 

21 20 3 9 15 35 14 10 12 20 46 25 11 16 19 45 

22 9 15 35 20 7 15 35 12 11 6 16 19 40 15 25 

23 14 6 4 9 4 17 10 9 11 5 15 11 6 13 8 

24 28 12 7 18 7 35 14 18 15 3 30 16 11 25 15 

25 8 20 7 11 16 4 14 12 15 17 15 22 11 12 19 

26 13 9 5 11 17 14 5 12 14 22 20 17 13 18 21 

27 12 8 21 10 15 13 4 15 13 21 19 16 26 17 20 

28 19 21 9 10 16 13 15 11 13 21 19 26 12 17 20 

29 12 15 21 14 17 14 8 15 21 31 19 16 26 12 20 

30 14 6 4 9 4 17 10 9 11 5 15 11 6 13 6 

 

ʊʝʤʘ ˉ 6. ʎʽʣʦʯʠʩʝʣʴʥʝ ʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ˉ5. ʈʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʅʘʚʯʘʣʴʥʘ ʤʝʪʘ ʟʘʥʷʪʪʷ: ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʙʦʨʫ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ: 2 ʛʦʜ. 

ʃʽʪʝʨʘʪʫʨʘ:  
1. ʅʘʢʦʥʝʯʥʠʡ ʉ. ɯ., ʉʘʚʽʥʘ ʉ. ʉ. ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ ʂʠʾʚ: ʂʅɽʋ, 2016.452 ʩ. 
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2. ʌʝʜʦʨʝʥʢʦ ɯ.ʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʝʢʦʥʦʤʽʮʽ: ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ: ɿʥʘʥʥʷ, 

2017. 558 ʩ. 

3. ʂʘʪʨʝʥʢʦ ɸ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ: ʇʽʜʨʫʯʥʠʢ. ʃʴʚʽʚ: ʄʘʛʥʦʣʽʷ ʇʣʶʩ, 

2015. 352ʩ. 

ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʜʦ Intertnet, ʧʨʦʛʨʘʤʘ Mʽcrosoft Word. 

ʅʘʚʯʘʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʎʃʇ ʤʝʪʦʜʦʤ ɻʦʤʦʨʽ 

2. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʎʃʇ ʤʝʪʦʜʦʤ ʛʽʣʦʢ ʽ ʤʝʞ 

3. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʎʃʇ 

1. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʎʃʇ ʤʝʪʦʜʦʤ ɻʦʤʦʨʽ 

ʉʫʪʴ ʤʝʪʦʜʫ ʚʽʜʩʽʢʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʈ.ɽ. ɻʦʤʦʨʽ ʚ 1957-1958ʛʛ, ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʩʧʦʯʘʪʢʫ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʙʝʟ ʫʤʦʚʠ ʮʽʣʝʯʠʩʝʣʴʥʦʩʪʽ. ʗʢʱʦ 

ʦʪʨʠʤʘʥʠʡ ʧʣʘʥ ʮʽʣʦʯʠʩʝʣʴʥʠʡ, ʟʘʜʘʯʘ ʚʠʨʽʰʝʥʘ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʦʙʤʝʞʝʥʴ 

ʟʘʜʘʯʽ ʜʦʜʘʻʪʴʩʷ ʥʦʚʝ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʚʦʣʦʜʽʻ ʥʘʩʪʫʧʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʚʦʥʦ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʣʽʥʽʡʥʠʤ; ʤʘʻ ʚʽʜʩʽʢʘʪʠ ʟʥʘʡʜʝʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʥʝʮʽʣʦʯʠʩʝʣʴʥʠʡ 

ʧʣʘʥ; ʥʝ ʧʦʚʠʥʥʦ ʚʽʜʩʽʢʘʪʠ ʞʦʜʥʦʛʦ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʣʘʥʫ. 

ɼʦʜʘʪʢʦʚʝ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʚʦʣʦʜʽʻ ʚʢʘʟʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʨʘʚʠʣʴʥʠʤ ʚʽʜʩʽʢʘʥʥʷʤ. ɼʘʣʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʚʦʛʦ 

ʦʙʤʝʞʝʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ ʜʦʜʘʻʪʴʩʷ ʱʝ ʦʜʥʝ ʦʙʤʝʞʝʥʥʷ ʪʦʱʦ. 

ɻʝʦʤʝʪʨʠʯʥʦ ʜʦʜʘʚʘʥʥʷ ʢʦʞʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʚʝʜʝʥʥʶ 

ʧʨʷʤʦʾ (ʛʽʧʝʨʧʣʦʱʠʥʽ), ʷʢʘ ʚʽʜʩʽʢʘʻ ʚʽʜ ʙʘʛʘʪʦʢʫʪʥʠʢʘ (ʙʘʛʘʪʦʛʨʘʥʥʠʢʘ) ʨʽʰʝʥʴ 

ʜʝʷʢʫ ʡʦʛʦ ʯʘʩʪʠʥʫ ʨʘʟʦʤ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʪʦʯʢʦʶ ʟ ʥʝʮʽʣʽ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʘʣʝ ʥʝ 

ʟʘʯʽʧʘʻ ʞʦʜʥʦʾ ʟ ʮʽʣʠʭ ʪʦʯʦʢ ʮʴʦʛʦ ʙʘʛʘʪʦʛʨʘʥʥʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʦʚʠʡ 

ʙʘʛʘʪʦʛʨʘʥʥʠʢ ʨʽʰʝʥʴ ʤʽʩʪʠʪʴ ʚʩʽ ʮʽʣʽ ʪʦʯʢʠ, ʷʢʽ ʧʦʣʷʛʘʣʠ ʚ ʧʝʨʚʽʩʥʦʤʫ 

ʙʘʛʘʪʦʛʨʘʥʥʠʢʫ ʨʽʰʝʥʴ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʘʥʝ ʧʨʠ ʮʴʦʤʫ ʙʘʛʘʪʦʛʨʘʥʥʠʢʫ 

ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʙʫʜʝ ʮʽʣʦʯʠʩʝʣʴʥʠʤ (ʨʠʩ. 1, ʧʨʦʩʪʽʨ ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ ʟʘʜʘʯʽ 

ʮʽʣʦʯʠʩʣʦʚʦʛʦ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʯʢʘʤʠ). 

 
ʈʠʩ. 1. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʚʽʜʩʽʢʘʥʴ 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʙʫʜʴ-ʷʢʝ (ʢʽʥʮʝʚʝ) ʯʠʩʣʦ ʚʽʜʩʽʢʘʥʴ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʚʥʽʩʪʶ ʮʽʣʝʯʠʩʝʣʴʥʦʾ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʪʦʯʢʠ. ʅʘʩʧʨʘʚʜʽ ʢʽʣʴʢʽʩʪʴ 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʮʴʦʛʦ ʚʽʜʩʽʢʘʥʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʥʦʩʪʽ ʟʘʜʘʯʽ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʤʽʥʥʠʭ ʽ ʦʙʤʝʞʝʥʴ ʤʦʞʝ 

ʟʥʘʜʦʙʠʪʠʩʷ ʙʽʣʴʰʝ ʚʽʜʩʽʢʘʥʴ, ʥʽʞ ʜʣʷ ʟʘʚʜʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʟʤʽʨʥʦʩʪʽ. 

ʄʝʪʦʜ ʚʽʜʩʽʢʘʥʥʷ ʧʦʯʠʥʘʻ ʨʦʙʦʪʫ ʟ ʚʠʨʽʰʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʋ ʩʠʤʧʣʝʢʩ-ʪʘʙʣʠʮʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʦʤʫ 
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ʚʠʨʽʰʝʥʥʶ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʣʽʜ ʚʠʙʨʘʪʠ ʦʜʥʫ ʟ ʨʷʜʢʽʚ, ʜʣʷ ʷʢʦʾ 

ʙʘʟʠʩʥʘ ʟʤʽʥʥʘ ʥʝʮʽʣʦʯʠʩʝʣʴʥʘ. 

ʐʫʢʘʥʝ ʚʽʜʩʽʢʘʥʥʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʜʨʽʙʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚʠʨʦʙʣʷʶʯʦʛʦ ʨʷʜʢʫ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ʜʨʦʙʦʚʠʤ ʚʽʜʩʽʢʘʥʥʷʤ. 

ʗʢʱʦ ʞ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʽ ʟʘʜʘʯʽ ʃʇ (1) - (3) ʜʝʷʢʘ ʟʤʽʥʥʘ ʤʘʻ ʥʝʮʽʣʝ 

ʟʥʘʯʝʥʥʷ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʨʽʚʥʽʩʪʴ 

,      (4) 

ʟʥʘʭʦʜʠʤʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ (1) - (4). 

ʋ ʥʝʨʽʚʥʦʩʪʽ (4) ʽ  - ʧʝʨʝʪʚʦʨʝʥʽ ʚʠʭʽʜʥʽ ʚʝʣʠʯʠʥʠ  ʽ , ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʚʟʷʪʽ ʟ ʦʩʪʘʥʥʴʦʾ ʩʠʤʧʣʝʢʩ-ʪʘʙʣʠʮʽ (ʟ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʮʽʣʝʯʠʩʝʣʴʥʦʩʪʽ), ʘ ʡ - ʜʨʦʙʦʚʽ ʯʘʩʪʠʥʠ ʯʠʩʝʣ. ʇʽʜ ʜʨʦʙʦʚʦʾ ʯʘʩʪʠʥʦʶ 

ʯʠʩʣʘ k ʨʦʟʫʤʽʻʪʴʩʷ ʨʽʟʥʠʮʷ k - [k], ʜʝ [k] - ʮʽʣʘ ʯʘʩʪʠʥʘ ʯʠʩʣʘ k. ʇʽʜ ʮʽʣʦʶ ʯʘʩʪʠʥʦʶ 

ʯʠʩʣʘ k ʨʦʟʫʤʽʻʪʴʩʷ ʥʘʡʙʽʣʴʰʝ ʮʽʣʝ ʯʠʩʣʦ, ʷʢʝ ʥʝ ʧʝʨʝʚʠʱʫʻ k.  

ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ: 

{3.2} = 3.2 ï [3.2] = 3.2 ï 3 = 0.2; 

{ -3.2} = -3.2 ï [-3.2] = -3.2 ï (-4) = 0.8. 

ʗʢʱʦ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʽ ʟʘʜʘʯʽ (1) - (3) ʜʨʦʙʦʚʽ ʟʥʘʯʝʥʥʷ ʧʨʠʡʤʘʶʪʴ 

ʜʝʢʽʣʴʢʘ ʟʤʽʥʥʠʭ, ʪʦ ʜʦʜʘʪʢʦʚʝ ʥʝʨʽʚʥʽʩʪʴ (4) ʬʦʨʤʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʨʷʜʢʘ 

ʧʽʜʩʫʤʢʦʚʦʾ ʩʠʤʧʣʝʢʩ-ʪʘʙʣʠʮʽ, ʚʽʜʧʦʚʽʜʥʦʾ ʥʘʡʙʽʣʴʰʦʾ ʜʨʦʙʦʚʦʾ ʯʘʩʪʠʥʠ ʮʠʭ 

ʟʤʽʥʥʠʭ. 

ʗʢʱʦ ʚ ʟʥʘʡʜʝʥʦʤʫ ʧʣʘʥʽ ʟʘʜʘʯʽ (1) - (4) ʟʤʽʥʥʽ ʧʨʠʡʤʘʶʪʴ ʥʝʮʽʣʽ ʟʥʘʯʝʥʥʷ, ʪʦ 

ʟʥʦʚʫ ʜʦʜʘʶʪʴ ʦʜʥʝ ʜʦʜʘʪʢʦʚʝ ʦʙʤʝʞʝʥʥʷ, ʽ ʧʨʦʮʝʩ ʦʙʯʠʩʣʝʥʴ ʧʦʚʪʦʨʶʶʪʴ. 

ʇʨʦʚʽʚʰʠ ʢʽʥʮʝʚʝ ʯʠʩʣʦ ʽʪʝʨʘʮʽʡ, ʘʙʦ ʦʪʨʠʤʫʶʪʴ ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʟʘʜʘʯʽ 

ʮʽʣʦʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʙʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʾʾ ʥʝʨʦʟʚ'ʷʟʥʽʩʪʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʨʝʘʣʽʟʘʮʽʶ ʤʝʪʦʜʫ ɻʦʤʦʨʽ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʧʨʠʢʣʘʜʽ. 

,       (5) 

ʟʘ ʫʤʦʚ 

; 

;        (6) 

; 

; 

 ï ʮʽʣʽ ʯʠʩʣʘ. 

ʅʘʚʦʜʷʯʠ ʧʦʧʝʨʝʜʥʴʦ ʟʘʚʜʘʥʥʷ (5) - (6) ʜʦ ʢʘʥʦʥʽʯʥʦʛʦ ʚʠʛʣʷʜʫ ʽ ʥʝ ʟʚʝʨʪʘʶʯʠ 

ʫʚʘʛʠ ʥʘ ʫʤʦʚʠ ʮʽʣʝʯʠʩʝʣʴʥʦʩʪʽ ʟʤʽʥʥʠʭ, ʟʥʘʡʜʝʤʦ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʩʠʤʧʣʝʢʩ-

ʤʝʪʦʜʦʤ. 
ʊʘʙʣʠʮʷ 1. 
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s2 1 -

1 

0 1 0 6 6 

s3 -

3 

1 0 0 1 9 -3 

F -

3 

-

2 

0 0 0 0  

ʊʘʙʣʠʮʷ 2. 

ɹʘʟʠʩʥ

ʽ ʟʤʽʥʥʽ 

ɿʤʽʥʥʽ ʇʨʘ

ʚʘ ʯʘʩʪʠʥʘ 

b 

ɺʽʜʥʦʩʠʥʠ: b / 
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ʊʘʙʣʠʮʷ 3. 

ɹʘʟʠʩʥ

ʽ ʟʤʽʥʥʽ 

ɿʤʽʥʥʽ ʇʨʘ

ʚʘ ʯʘʩʪʠʥʘ 

b 

ɺʽʜʥʦʩʠʥʠ: b / 

ʝʣʝʤʝʥʪ ʚʝʜʫʯʦʛʦ 

ʩʪʦʚʧʯʠʢʘ 
ʭ
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x2 0 1 0
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s3 0 0 1 2 1 34  

F 0 0 2
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0

.5 

0 0  

ʆʪʨʠʤʘʥʝ ʨʽʰʝʥʥʷ x1 = 9.5 ʽ x2= 3.5 ( = 35.5) ʻ ʦʧʪʠʤʘʣʴʥʠʤ, ʘʣʝ ʟʤʽʥʥʽ x1 ʽ 

x2 ʤʘʶʪʴ ʥʝʮʽʣʦʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ. 

ɿʥʘʡʜʝʤʦ ʜʨʦʙʦʚʽ ʯʘʩʪʠʥʠ ʮʠʭ ʯʠʩʝʣ: { x1}={9.5}=0.5; { x2}= {3.5} =0.5. 

ɼʨʦʙʦʚʽ ʯʘʩʪʠʥʠ ʦʜʥʘʢʦʚʽ, ʪʦʤʫ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʝ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʚʩʽʭ 

ʟʤʽʥʥʠʭ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ x2. 

ɿ ʦʩʪʘʥʥʴʦʾ ʩʠʤʧʣʝʢʩ-ʪʘʙʣʠʮʽ ʜʣʷ ʨʷʜʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ x2 ʦʪʨʠʤʫʻʤʦ 

.         (7) 

ʉʢʣʘʜʝʤʦ ʜʦʜʘʪʢʦʚʝ ʦʙʤʝʞʝʥʥʷ ʧʦ ɻʦʤʦʨʽ: 

, 

ʪʘʢ ʷʢ  

 = 0;   = 0.5,   = 0.5,   = 0.5, 

ʪʦ ʦʪʨʠʤʘʻʤʦ 

  ʘʙʦ  .         (8) 

ʅʘʚʝʜʝʤʦ ʦʙʤʝʞʝʥʥʷ (8) ʜʦ ʢʘʥʦʥʽʯʥʦʛʦ ʚʠʛʣʷʜʫ, ʚʚʽʚʰʠ ʰʪʫʯʥʫ ʟʤʽʥʥʫ: 

.             (9) 

ɼʦʜʘʤʦ ʦʙʤʝʞʝʥʥʷ (9) ʜʦ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ, ʽ ʥʦʚʝ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʠʤʦ ʩʠʤʧʣʝʢʩ-

ʤʝʪʦʜʦʤ. ʎʝ ʟʘʚʜʘʥʥʷ ʤʘʻ ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ x1 = 9 ʽ x2= 4 (= 35). ʎʝʡ ʧʣʘʥ ʻ 

maxF

5.3s5.0s5.0x1 212 ¢-+

{} { } { } { }5.3s5.0s5.0x1 212 ²-+

{}1 { }5.0 { }5.0- { }5.3

5.0s5.0s5.0 21 ²+ 1ss 21 ²+

1sss 421 =-+
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ʨʽʰʝʥʥʷʤ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (1) - (3), ʪʘʢ ʷʢ ʦʙʠʜʚʽ 

ʟʤʽʥʥʽ ʤʘʶʪʴ ʮʽʣʽ ʟʥʘʯʝʥʥʷ. 

2. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʎʃʇ ʤʝʪʦʜʦʤ ʛʽʣʦʢ ʽ ʤʝʞ 

ʄʝʪʦʜ ʛʽʣʦʢ ʽ ʤʝʞ - ʦʜʠʥ ʟ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ. ɺʧʝʨʰʝ ʤʝʪʦʜ ʛʽʣʦʢ ʽ ʤʝʞ 

ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ 1960 ʨʦʮʽ ɸ. ʃʝʥʜʦʤ ʽ ɼʞ. ɼʦʡʛ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʣʦʯʠʩʣʦʚʠʭ 

ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʁʦʛʦ ʩʫʪʴ ʧʦʣʷʛʘʻ ʚ ʫʧʦʨʷʜʢʦʚʘʥʦʤʫ ʧʝʨʝʙʦʨʽ 

ʚʘʨʽʘʥʪʽʚ ʽ ʨʦʟʛʣʷʜʽ ʣʠʰʝ ʪʠʭ 

ʄʝʪʦʜ ʛʽʣʦʢ ʽ ʤʝʞ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʙʝʟʣʽʯ ʧʨʠʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ (ʧʣʘʥʽʚ) 

ʜʝʷʢʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʽʜʤʥʦʞʠʥʠ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʮʠʤ ʞʝ ʩʧʦʩʦʙʦʤ ʟʥʦʚʫ 

ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʽʜʤʥʦʞʠʥʠ. ʇʨʦʮʝʩ ʪʨʠʚʘʻ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʦʪʨʠʤʘʥʦ 

ʦʧʪʠʤʘʣʴʥʝ ʮʽʣʦʯʠʩʝʣʴʥʝ ʨʽʰʝʥʥʷ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ [2]. 

ʈʦʟʛʘʣʫʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ ʚʚʝʜʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʴ. 

ʅʝʭʘʡ xk - ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʟʤʽʥʥʘ, ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʰʝʥʥʽ ʚʠʡʰʣʦ 

ʜʨʦʙʦʚʠʤ. ɯʥʪʝʨʚʘʣ [ʭk] Ò xk Ò [ʭk ]+1 ʥʝ ʤʽʩʪʠʪʴ ʮʽʣʦʯʠʩʣʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʽʰʝʥʥʷ. 

ʊʦʤʫ ʜʦʧʫʩʪʠʤʝ ʮʽʣʝ ʟʥʘʯʝʥʥʷ xk ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʦʜʥʽʡ ʽʟ ʟʘʟʥʘʯʝʥʠʭ 

ʥʝʨʽʚʥʦʩʪʝʡ xkÓ[ʭk]+1 ʘʙʦ xkÒ[ʭk]. ʎʝ ʽ ʻ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ. ɺʚʝʜʝʥʥʷ ʾʭ ʚ ʤʝʪʦʜʽ 

ʛʽʣʦʢ ʽ ʤʝʞ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʧʦʨʦʜʞʫʻ ʜʚʽ ʥʝ ʟʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʽʜʟʘʜʘʯʽ. ʂʦʞʥʘ 

ʧʦʜʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʷʢ ʟʘʚʜʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʚʠʭʽʜʥʦʾ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʻʶ. ʇʽʩʣʷ ʢʽʥʮʝʚʦʛʦ ʯʠʩʣʘ ʢʨʦʢʽʚ ʙʫʜʝ ʟʥʘʡʜʝʥʦ ʮʽʣʝʯʠʩʝʣʴʥʫ ʦʧʪʠʤʘʣʴʥʝ 

ʨʽʰʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʛʽʣʦʢ ʽ ʤʝʞ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ. 

ʄʝʪʦʜʦʤ ʛʽʣʦʢ ʽ ʤʝʞ ʟʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

F(x) = 2x1 + 3x2  

ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ 

3x1+4x2Ò24 

2x1+5x2Ò22 

x1,2Ó0 ï ʮʽʣʽ 

ʂʨʦʢ 1. ɺʠʨʽʰʫʻʪʴʩʷ ʟʘʜʘʯʘ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʝʟ ʫʤʦʚ 

ʮʽʣʦʯʠʩʝʣʴʥʦʩʪʽ ʟʤʽʥʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʽʰʝʥʥʷ ʻ: 

ʭ
*
1=4

7

4
; ʭ*2=2

7

4
; Fmax=16

7

6
. 

ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʚʜʘʥʥʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. ʊʫʪ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʠʭ 

ʨʽʰʝʥʴ (ʆɼʈ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʦʪʠʨʠʢʫʪʥʠʢʦʤ ABCD, ʘ ʢʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥʠ ʉ 

ʟʙʽʛʘʶʪʴʩʷ ʟ x
*
1 ʽ x

*
2. ʆʙʠʜʚʽ ʟʤʽʥʥʽ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʰʝʥʥʽ ʻ ʥʝʮʽʣʽ, ʪʦʤʫ ʙʫʜ-ɹʷʢʘ ʟ 

ʥʠʭ ʤʦʞʝ ʙʫʪʠ ʦʙʨʘʥʘ ʚ ʷʢʦʩʪʽ ʟʤʽʥʥʦʾ, ʷʢʘ ʽʥʽʮʽʶʻ ʧʨʦʮʝʩ ʨʦʟʛʘʣʫʞʝʥʥʷ. 

ʅʝʭʘʡ ʮʝ ʙʫʜʝ x2. ɺʠʙʽʨ x2 ʧʦʨʦʜʞʫʻ ʜʚʽ ʧʽʜʟʘʜʘʯʽ (2 ʽ 3), ʦʜʥʘ ʟ ʥʠʭ ʚʠʭʦʜʠʪʴ 

ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷ x2Ó3 ʜʦ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ, ʘ ʽʥʰʘ - ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 

ʦʙʤʝʞʝʥʥʷ x2Ò2. ʇʨʠ ʮʴʦʤʫ ʆɼʈ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʚʽ ʟʘʰʪʨʠʭʦʚʘʥʽ ʦʙʣʘʩʪʽ, ʘ ʩʤʫʛʘ 

ʟʥʘʯʝʥʴ 2 < x2 <3 ʚʠʢʣʶʯʘʻʪʴʩʷ ʟ ʨʦʟʛʣʷʜʫ. ʆʜʥʘʢ ʙʝʟʣʽʯ ʜʦʧʫʩʪʠʤʠʭ ʮʽʣʦʯʠʩʣʦʚʠʭ 

ʨʽʰʝʥʴ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʧʦʨʦʜʞʝʥʽ ʧʽʜʟʘʜʘʯʽ ʤʽʩʪʷʪʴ ʚʩʽ ʮʽʣʦʯʠʩʝʣʴʥʽ ʨʽʰʝʥʥʷ ʚʠʭʽʜʥʦʾ 

ʟʘʜʘʯʽ. 
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ʈʠʩ. 2. ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʤʝʪʦʜʦʤ ʛʽʣʦʢ ʽ ʤʝʞ 

ʂʨʦʢ 2. ɿʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʦʜʥʽʻʾ ʟ ʧʦʟʥʘʯʝʥʠʭ ʨʘʥʽʰʝ ʧʽʜʟʘʜʘʯ. ʅʝ ʽʩʥʫʻ 

ʪʦʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʠʡ ʟ ʧʽʜʟʘʜʘʯ ʚʽʜʜʘʪʠ ʧʝʨʝʚʘʛʫ. ɺʠʧʘʜʢʦʚʠʡ ʚʠʙʽʨ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʽʜʟʘʜʘʯ ʽ, ʦʪʞʝ, ʜʦ ʨʽʟʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʽʪʝʨʘʮʽʡ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʅʝʭʘʡ ʩʧʦʯʘʪʢʫ ʚʠʨʽʰʫʻʪʴʩʷ ʧʦʜʟʘʜʘʯʘ 3 ʟ ʜʦʜʘʪʢʦʚʠʤ ʦʙʤʝʞʝʥʥʷʤ x2Ò2. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʫ ʦʪʨʠʤʘʥʦ ʨʽʰʝʥʥʷ: ʭ1=5
3

1
; ʭ2 = 2; Fmax = 

16
3

2
. 

ʄʽʥʣʠʚʘ x1 ʥʝʮʽʣʘ, ʪʦʤʫ ʨʦʟʛʘʣʫʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ; ʧʨʠ ʮʴʦʤʫ 

ʚʠʥʠʢʘʶʪʴ ʧʽʜʟʘʜʘʯʽ 4 ʽ 5 ʟ ʦʙʤʝʞʝʥʥʷʤʠ x1Ò5 ʽ x1 Ó6 ʚʽʜʧʦʚʽʜʥʦ. ʉʤʫʛʘ ʟʥʘʯʝʥʴ 5 < 

x1<6 ʚʠʢʣʶʯʘʻʪʴʩʷ ʟ ʨʦʟʛʣʷʜʫ. 

ʂʨʦʢ 3. ɺʠʨʽʰʫʶʪʴʩʷ ʧʽʜʟʘʜʘʯʽ 4 ʽ 5. ɿ ʨʠʩ. 2 ʚʠʜʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʝ 

ʮʽʣʦʯʠʩʝʣʴʥʝ ʨʽʰʝʥʥʷ ʧʽʜʟʘʜʘʯʽ 4 ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʚʝʨʰʠʥʽ ʂ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ x1 = 5, x2 

= 2, ʧʨʦʪʝ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʥʘʡʜʝʥʠʡ ʦʧʪʠʤʫʤ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ 

ʚʠʩʥʦʚʢʫ ʻ ʱʝ ʥʝ ʚʠʨʽʰʝʥʽ ʧʽʜʟʘʜʘʯʽ 2 ʽ 5, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʜʘʪʠ ʮʽʣʦʯʠʩʝʣʴʥʽ 

ʨʽʰʝʥʥʷ. ɿʥʘʡʜʝʥʝ ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʨʽʰʝʥʥʷ F = 16 ʚʠʟʥʘʯʘʻ ʥʠʞʥʶ ʤʝʞʫ ʟʥʘʯʝʥʴ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʪʦʙʪʦ ʤʝʥʰʝ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʦʥʦ ʙʫʪʠ ʥʝ ʧʦʚʠʥʥʦ.  

ʇʽʜʟʘʜʘʯʘ 5 ʧʝʨʝʜʙʘʯʘʻ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʤʝʞʝʥʥʷ x1Ó6 ʚ ʧʽʜʟʘʜʘʯʫ 3. 

ɻʨʘʬʽʯʥʝ ʨʽʰʝʥʥʷ ʥʘ ʨʠʩ. 2 ʚʠʟʥʘʯʘʻ ʚʝʨʰʠʥʫ L ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ x1 = 6, x2 = 3/2, ʚ 

ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʧʽʜʟʘʜʘʯʽ 5: Fmax = 16.5. ʇʦʜʘʣʴʰʝ 

ʨʦʟʛʘʣʫʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʟʜʽʡʩʥʶʚʘʪʠ ʥʝʜʦʮʽʣʴʥʦ, ʪʘʢ ʷʢ ʙʽʣʴʰʦʛʦ, ʥʽʞ 16, 

ʮʽʣʦʛʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʤʝʪʠ ʦʪʨʠʤʘʪʠ ʥʝʤʦʞʣʠʚʦ. ʈʦʟʛʘʣʫʞʝʥʥʷ ʧʽʜʟʘʜʘʯʽ 5 ʚ 

ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʟʚʝʜʝ ʜʦ ʽʥʰʦʛʦ ʮʝʣʦʯʠʩʣʝʥʥʦʤʫ ʨʽʰʝʥʥʷʤ, ʚ ʷʢʦʤʫ F = 16. 

ʂʨʦʢ 4. ɼʦʩʣʽʜʞʫʻʪʴʩʷ ʧʦʜʟʘʜʘʯʘ 2 ʟ ʦʙʤʝʞʝʥʥʷʤ x2Ó3, ʟʥʘʭʦʜʠʪʴʩʷ ʾʾ 

ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʰʠʥʽ ʄ (ʨʠʩ. 2) ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ x1 = 3.5, x2 = 

3. ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʤʝʪʠ ʧʨʠ ʮʴʦʤʫ Fmax = 16, ʷʢʝ ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʥʘʡʜʝʥʦʛʦ ʨʘʥʽʰʝ 

ʨʽʰʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʰʫʢ ʚʟʜʦʚʞ ʛʽʣʢʠ x2Ó3 ʩʣʽʜ ʧʨʠʧʠʥʠʪʠ. 
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ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʘʣʛʦʨʠʪʤ ʤʝʪʦʜʫ ʛʽʣʦʢ ʽ ʤʝʞ ʻ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤ ʟʘʩʦʙʦʤ 

ʚʠʨʽʰʝʥʥʷ ʮʽʣʦʯʠʩʣʦʚʠʭ ʟʘʜʘʯ, ʚʽʥ ʧʦʢʣʘʜʝʥʠʡ ʚ ʦʩʥʦʚʫ ʙʽʣʴʰʦʩʪʽ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ ʜʣʷ ʢʦʤʧ'ʶʪʝʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʠʭ ʮʽʣʝʡ. 

3. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʎʃʇ 

1) 

F x x x

x x x x

x x x x

x jj

max

,

,

; , , , ,

=- + +

- + + =

+ - + =

² =

2 2

2 4 55

3 2 2 5

0 12 34 5

3 4 5

1 3 4 5

2 3 4 5

                  2) 

F x x x x x

x x x x x

x x x x x

x x x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + + + ²

+ + + + ¢

+ + + + ¢

² =

5 4 3 11 10

2 3 4 5 9 3

2 3 5 6 106

3 2 6 5 143

0 12 34 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

 

 

3) 

F x x x x x

x x x x x

x x x x

x x x

x jj

max

,

,

,

; , , , ,

= + + + -

+ - + - ¢

+ + + ¢

+ + ¢

² =

1 2 3 4 5

1 2 3 4 5

2 3 4 5

3 4 5

2 3 2

7 7 8 9 54

8 9 7 2518

363

0 12 34 5

      4) 

F x x x x x

x x x x x

x x x

x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + + + ¢

+ + ¢

+ ¢

² =

3 2 7 6

3 4 2 281

2 162

2 1275

0 12 34 5

1 2 3 4 5

1 2 3 4 5

1 2 3

4 5

 

 

5) 

F x x x x

x x x x x

x x x x x

x x x x x

x jj

max

,

,

,

; , , , , , ,

= - + +

- + - - =

+ - + + =

+ + + + =

² =

2 3 2

2 5 3 178

2 3 2 4 58

4 10 3 8 35

0 12 34 56 7

1 2 3 4

1 2 3 4 6

1 2 3 4 5

1 2 3 4 7

     6) 

F x x x x x

x x x x x x

x x x x

x x x x x

x jj

max , ,

,

,

,

; , , , , ,

= + + + +

+ + + + + ¢

+ + + ²

+ + + + ¢

² =

1 2 3 4 6

1 2 3 4 5 6

1 3 5 6

2 3 4 5 6

2 15 2 12

2 3 3 2 7 5

2 6

2 52

0 12 34 56

 

 

7) 

F x x x x x

x x x

x x x

x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + ¢

+ + ¢

+ + ¢

² =

1 2 3 4 5

1 2 4

2 3 5

3 4 5

2 2 3

2 103

2 121

2 57

0 12 34 5

        8) 

F x x x

x x x x

x x

x x

x x

x x

x jj

max

,

,

,

,

,

; , , ,

= - +

+ + - ¢

- ¢

+ ¢

- + ¢

- + ¢

² =

2 3

2 6 78

2 4 69

2 712

2 594

2 81

0 12 34

1 2 4

1 2 3 4

1 2

1 2

1 4

3 4

 

 

9) 

F x x x x x

x x x x x

x x x x

x x x

x jj

max

,

,

,

; , , , ,

= + + + -

+ - + - ¢

+ + + ¢

+ + ¢

² =

1 2 3 4 5

1 2 3 4 5

2 3 4 5

3 4 5

2 3 2

7 7 8 9 54

8 9 7 2518

363

0 12 34 5

      10)

F x x x x x

x x x x x

x x x x x

x x x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + + - ¢

+ + + + ¢

+ + + - ¢

² =

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

2 3

3 2 105

6 2 3 4 203

10 3 6 7 301

0 12 34 5
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11)

F x x x x x

x x x x

x x x x x

x x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + + =

+ + + + =

+ + + =

² =

1 2 3 4 5

1 2 4 5

1 2 3 4 5

2 3 4 5

2 3

2 537

3 2 8 79

2 612

0 12 34 5

        12)

F x x x x x

x x x x x

x x x x

x x x x

x x x

x jj

max

,

,

,

,

; , , , ,

= + - + +

+ + + + =

+ - - ¢

- + - + ¢

+ + ¢

² =

3 2 4 5

3 2 4 3 157

3 2 5 189

5 2 208

2 5 151

0 12 34 5

1 2 3 4 5

1 2 3 4 5

1 2 3 5

1 3 4 5

3 4 5

 

13)

F x x x x x

x x x x x

x x x x x

x x x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + + + ¢

+ + + + ¢

+ + + + ¢

² =

5 4 3 5

2 3 4 5 9 3

2 3 5 6 106

3 2 6 5 143

0 12 34 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

      14)

F x x x x x

x x x x

x x x x x

x x x

max

,

,

,

= + - + +

+ - + ¢

+ + - + ¢

- + + ¢

2 3 5 6 4

2 579

3 2 859

4 167

1 2 3 4 5

1 2 3 4

1 2 3 4 5

1 2 4

 

 

15)

F x x x x x x

x x x x x

x x x x

x x x x x x

x jj

max

,

,

,

; , , , , ,

= + + + + +

+ + + + ¢

+ + + ¢

+ + + + + ¢

² =

2 2 5 5 5

2 2 4 47

2 9 5 812

3 4 19 10 5 1869

0 12 34 56

1 2 3 4 5 6

1 2 4 5 6

2 3 4 5

1 2 3 4 5 6

 

 

16)

F x x x x x

x x x x x

x x x x x

x x x x x

x jj

max , ,

,

,

,

; , , , ,

= + + + +

+ + + + =

+ + + + ¢

+ + + + ¢

² =

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

2 21 2 6 2

3 2 105

6 2 3 4 203

10 2 2 4 307

0 12 34 5

    17)

F x x x x x

x x x x x

x x x x

x x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ - + - ¢

+ + + ¢

+ + + ²

² =

1 2 3 4 5

1 2 3 4 5

2 3 4 5

2 3 4 5

2 3 2

7 7 8 9 78

8 9 7 51

3 312

0 12 34 5

 

 

18)

F x x x x x

x x x x x

x x x x

x x x x x

x jj

max , , , ,

,

,

,

; , , , ,

= + + + +

+ + + + ¢

+ + + ¢

+ + + + ¢

² =

11 0 9 13 0 2

3 2 7 32

3 6 25

2 3 7 47

0 12 34 5

1 2 3 4 5

1 2 3 4 6

1 2 3 4

1 2 3 4 5

   19)

F x x x x

x x x x x

x x x x x

x x x x x

x jj

max , ,

,

,

,

; , , , ,

= + + +

+ + + + ¢

+ + + + ¢

+ + + + ¢

² =

1 2 3 4

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

11 21

2 3 6 93

2 2 3 2 1021

2 3 4 4 1374

0 12 34 5

 

      

20)

F x x x x x x

x x x x x x

x x x x x x

x x x x x x

x jj

max

,

,

,

; , , , , ,

= + - - - -

+ + + - + =

- + + - - =

+ + + + + =

² =

2

2 3 2 3 151

2 2 0 3

3 4 4 2 221

0 12 34 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

    21)

F x x x x x

x x x

x x x

x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + ¢

- + + ¢

- + + ¢

² =

1 2 3 4 5

1 2 4

2 3 5

3 4 5

2 4 76

2 2 93

2 189

0 12 34 5
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22)

F x x x x x x

x x x x x

x x x x

x x x x

x jj

max , ,

,

,

,

; , , , , ,

= + + + + +

+ + + + =

+ + + =

+ - + =

² =

1 2 3 4 5 6

1 2 3 4 6

2 3 4 6

3 4 5 6

12 3 11

2 3 6 9 3

35

2 101

0 12 34 5 6

    23)

F x x x x x x

x x x x

x x x x

x x x

x jj

max

,

,

,

; , , , , ,

= + + - + +

+ + + ¢

+ - + ¢

+ + ¢

² =

6 3 5 2 4 2

2 3 1763

8 6 25

4 1283

0 12 34 5 6

1 2 3 4 5 6

1 2 5 6

2 4 5 6

2 3 5

  

 

24) 

F x x x x x

x x x x

x x x x x

x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ - + ¢

+ + - + ¢

- + + ¢

² =

2 3 5 6 4

2 4 9

3 2 133

4 312

0 12 34 5

1 2 3 4 5

1 2 3 4

1 2 3 4 5

1 2 4

        25)

F x x x x x

x x x x

x x x x

x x x x x

x jj

max

,

,

,

; , , , ,

= + + + +

- + + ¢

+ - + ¢

+ + + - ¢

² =

2 2 3

2 4 55

3 2 113

2 2 5 74

0 12 34 5

1 2 3 4 5

1 3 4 5

2 3 4 5

1 2 3 4 5

 

 

26)

F x x x x x x

x x x x x x

x x x

x x x x x

x jj

max

,

,

,

; , , , , ,

= + + + + +

+ + + + + ¢

+ + ¢

+ + + + ¢

² =

1 2 3 4 5 6

1 2 3 4 5 6

1 3 5

2 3 4 5 6

2 3 5

2 4 3 3 3 115

2 7 56

3 2 2 5 2

0 12 34 5 6

    27)

F x x x x

x x x x x

x x x x

x x x x

x jj

max , ,

,

,

,

; , , , ,

= + + +

+ + + + ¢

+ + + ¢

+ + + ¢

² =

12 2 11

3 3 2 137

2 119

2 4 117

0 12 34 5

1 2 3 4

1 2 3 4 5

2 3 4 5

1 2 3 4

   

 

28)

F x x x x x x

x x x x

x x x

x x x x

x jj

max

,

,

,

; , , , , ,

= + + + + +

+ + + ¢

+ + ¢

+ - + ¢

² =

6 3 5 2 4 2

2 3 176

4 1283

8 6 25

0 12 34 5 6

1 2 3 4 5 6

1 2 5 6

2 3 5

2 4 5 6

 29)

F x x x x x

x x x x x

x x x

x x x

x jj

max

,

,

,

; , , , ,

= + + + +

+ + + + ¢

+ + ¢

+ + ¢

² =

3 2 7 6

3 4 3 281

2 2 162

4 2 1275

0 12 34 5

1 2 3 4 5

1 2 3 4 5

1 2 3

2 4 5

 
 

30)

F x x x x x x x x

x x x x x x x x

x x x x x x x x

x x x x x x x x

x jj

max

,

,

,

; , , , , , , ,

= - + + + - + -

+ - + + + + - =

+ - + + + + + =

+ + + + + + - =

² =

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

2 2 2

2 3 6 2 9 01

3 3 5 11 3 2 3002

2 2 5 6 2 3 2201

0 12 34 5 6 7 8
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23)         24) 
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27)         28) 
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ʊʝʤʘ ˉ 7. ʅʝʣʽʥʽʡʥʝ ʽ ʜʠʥʘʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ ˉ6. ʈʦʟʚ'ʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʅʘʚʯʘʣʴʥʘ ʤʝʪʘ ʟʘʥʷʪʪʷ: ʩʬʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʟ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʙʦʨʫ. 

ʂʽʣʴʢʽʩʪʴ ʛʦʜʠʥ: 2 ʛʦʜ. 

ʃʽʪʝʨʘʪʫʨʘ:  
1. ʅʘʢʦʥʝʯʥʠʡ ʉ. ɯ., ʉʘʚʽʥʘ ʉ. ʉ. ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʥʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ ʂʠʾʚ: ʂʅɽʋ, 2016.452 ʩ. 

2. ʌʝʜʦʨʝʥʢʦ ɯ.ʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʝʢʦʥʦʤʽʮʽ: ʧʽʜʨʫʯʥʠʢ. ʂʠʾʚ: ɿʥʘʥʥʷ, 

2017. 558 ʩ. 

3. ʂʘʪʨʝʥʢʦ ɸ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ: ʇʽʜʨʫʯʥʠʢ. ʃʴʚʽʚ: ʄʘʛʥʦʣʽʷ ʇʣʶʩ, 

2015. 352ʩ. 

ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʜʦ Intertnet, ʧʨʦʛʨʘʤʘ ʧʨʦʛʨʘʤʠ Mʽcrosoft Word, Excel. 

ʅʘʚʯʘʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʇʘʨʘʤʝʪʨʠ ʽʥʩʪʨʫʤʝʥʪʫ ʇʦʰʫʢ ʨʽʰʝʥʥʷ 

2. ʄʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

3. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

4. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

1. ʇʘʨʘʤʝʪʨʠ ʽʥʩʪʨʫʤʝʥʪʫ ʇʦʰʫʢ ʨʽʰʝʥʥʷ 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʄʇ. ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʧʨʦʛʨʘʤʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ Excel. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʜʦʩʪʫʧ ʜʦ ʽʥʩʪʨʫʤʝʥʪʘ ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ɼʘʥʽ - ʇʦʰʫʢ ʨʽʰʝʥʥʷ. ɼʘʥʘ ʢʦʤʘʥʜʘ ʚʽʜʦʙʨʘʞʘʻ ʚʽʢʥʦ ʜʽʘʣʦʛʫ 

ʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ (ʨʠʩ. 1). 
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ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʘʨʢʫʰʽ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ, ʦʙʣʘʩʪʴ ʟʤʽʥʶʚʘʥʠʭ ʦʩʝʨʝʜʢʽʚ (ʥʝʚʽʜʦʤʽ), 

ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ ʚ ʧʨʦʮʝʩʽ ʨʽʰʝʥʥʷ. ʈʽʰʝʥʥʷ (ʟʤʽʥʶʚʘʥʽ ʦʩʝʨʝʜʢʠ) ʤʘʻ 

ʧʝʨʝʙʫʚʘʪʠ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ ʘʙʦ ʚʽʜʧʦʚʽʜʘʪʠ ʧʝʚʥʠʤ ʦʙʤʝʞʝʥʥʷʤ. 

ʇʘʨʘʤʝʪʨʠ ʟʘʚʜʘʥʥʷ ʦʙʤʝʞʫʶʪʴʩʷ ʪʘʢʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

- ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ - 200; 

- ʢʽʣʴʢʽʩʪʴ ʬʦʨʤʫʣʴʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʥʝʚʽʜʦʤʽ - 100; 

- ʢʽʣʴʢʽʩʪʴ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʥʝʚʽʜʦʤʽ - 400. 

ʋ ʚʽʢʥʽ ʜʽʘʣʦʛʫ ʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ ʚ ʧʦʣʝ ʆʧʪʠʤʽʟʫʚʘʪʠ ʮʽʣʴʦʚʫ 

ʬʫʥʢʮʽʶ ʚʢʘʟʫʻʪʴʩʷ ʘʜʨʝʩʘ ʢʦʤʽʨʢʠ ʟ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ. ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʟʤʽʥʶʚʘʥʠʭ ʦʩʝʨʝʜʢʽʚ ʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʠʤʠ ʜʝʷʢʦʾ ʬʦʨʤʫʣʦʶ. ʆʧʪʠʤʽʟʫʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʜʦ ʤʘʢʩʠʤʫʤʫ, ʤʽʥʽʤʫʤʫ, ʘʙʦ ʜʝʷʢʦʛʦ ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɺ 

ʧʦʣʝ ɿʤʽʥʶʶʯʠ ʦʩʝʨʝʜʢʠ ʟʤʽʥʥʠʭ ʚʢʘʟʫʻʪʴʩʷ ʘʜʨʝʩʘ ʙʣʦʢʫ ʢʦʤʽʨʦʢ, ʷʢʽ ʽ ʙʫʜʫʪʴ 

ʨʽʰʝʥʥʷʤ. 

 
ʈʠʩ. 1. ɿʘʚʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ 

ɺ ʦʙʣʘʩʪʴ ʜʦ ʦʙʤʝʞʝʥʥʷ ʚʚʦʜʷʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʥʘ ʨ̔ ʰʝʥʥʷ. ʂʥʦʧʢʠ ɼʦʜʘʪʠ, 

ɿʤʽʥʠʪʠ, ɺʠʜʘʣʠʪʠ ʢʝʨʫʶʪʴ ʦʙʤʝʞʝʥʥʷʤʠ, ʾʭ ʜʽʾ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠ. 

ʗʢʱʦ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʨʦʙʦʯʦʛʦ ʣʠʩʪʘ Excel ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʢʽʣʴʢʘ 

ʤʦʜʝʣʝʡ ʦʧʪʠʤʽʟʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʟʥʘʡʪʠ ʤʘʢʩʠʤʫʤ ʽ ʤʽʥʽʤʫʤ ʦʜʥʽʻʾ ʬʫʥʢʮʽʾ ʘʙʦ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʬʫʥʢʮʽʡ), ʪʦ ʟʨʫʯʥʽʰʝ ʟʙʝʨʝʛʪʠ ʮʽ ʤʦʜʝʣʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʥʦʧʢʫ ɿʘʚʘʥʪʘʞʠʪʠ / ʟʙʝʨʝʛʪʠ. ɼʽʘʧʘʟʦʥ ʜʣʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʦʜʝʣʽ 
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ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʮʽʣʴʦʚʽʡ ʢʦʤʽʨʮʽ, ʧʨʦ ʟʤʽʥʶʚʘʥʠʭ ʦʩʝʨʝʜʢʘʭ, ʧʨʦ ʢʦʞʥʦʛʦ ʟ 

ʦʙʤʝʞʝʥʴ ʽ ʚʩʝ ʟʥʘʯʝʥʥʷ ʚʽʢʥʘ ʜʽʘʣʦʛʫ 

ʇʘʨʘʤʝʪʨʠ. ʗʢ ʚʠʙʨʘʪʠ ʟʙʝʨʝʞʝʥʫ ʨʘʥʽʰʝ ʤʦʜʝʣʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ɿʘʚʘʥʪʘʞʠʪʠ / 

ʟʙʝʨʝʛʪʠ. 

ʇʨʘʧʦʨʝʮʴ ʚ ʧʦʣʽ ɿʨʦʙʠʪʠ ʟʤʽʥʥʽ ʙʝʟ ʦʙʤʝʞʝʥʴ ʥʝʚʽʜ'ʻʤʥʠʤʠ ʜʦʟʚʦʣʷʻ ʥʝ 

ʚʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ ʢʦʤʽʨʢʠ, ʷʢʱʦ ʾʭ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜ'ʻʤʥʽ. 

ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ: 

- ʉʠʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜ. 

- ʄʝʪʦʜ ʆʇɻ (ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʠʚʝʜʝʥʦʛʦ ʛʨʘʜʽʻʥʪʘ). 

- ɽʚʦʣʶʮʽʡʥʠʡ ʧʦʰʫʢ ʨʽʰʝʥʥʷ. 

ʄʝʪʦʜ ʨʽʰʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʽʟ ʩʧʠʩʢʫ ɺʠʙʝʨʽʪʴ ʤʝʪʦʜ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʚʽʢʥʘ 

ʜʽʘʣʦʛʫ. 

ʂʥʦʧʢʘ ɿʥʘʡʪʠ ʨʽʰʝʥʥʷ ʟʘʧʫʩʢʘʻ ʧʨʦʮʝʩ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ. 

ɯʥʦʜʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ ʩʘʤʝ ʨʽʰʝʥʥʷ ʥʝ 

ʟʥʘʭʦʜʠʪʴʩʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ ʨʽʰʝʥʥʷ ʽʩʥʫʻ. ʯʘʩʪʦ ʮʶ ʧʨʦʙʣʝʤʫ ʚʜʘʻʪʴʩʷ 

ʚʠʨʽʰʠʪʠ, ʟʤʽʥʠʚʰʠ ʜʝʷʢʽ ʧʘʨʘʤʝʪʨʠ ʽ ʧʦʚʪʦʨʥʦ ʟʘʧʫʩʪʠʚʰʠ ʇʦʰʫʢ ʨʽʰʝʥʥʷ. 

ɿʘʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʇʘʨʘʤʝʪʨʠ (ʨʠʩ. 2), ʷʢʝ 

ʚʽʜʦʙʨʘʟʠʪʴʩʷ, ʷʢʱʦ ʫ ʚʽʢʥʽ ʜʽʘʣʦʛʫ ʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ ʚʠʙʨʘʪʠ ʢʥʦʧʢʫ 

ʇʘʨʘʤʝʪʨʠ. 

 
ʈʠʩ. 2. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
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ʅʠʞʯʝ ʦʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʢʣʘʜʢʠ ɺʩʽ ʤʝʪʦʜʠ. 

ʊʦʯʥʽʩʪʴ ʦʙʤʝʞʝʥʥʷ. ɺʢʘʟʫʻ ʥʘʩʢʽʣʴʢʠ ʪʦʯʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷ. 

ɿʘʚʜʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʰʚʠʜʰʝ, ʷʢʱʦ ʧʦʩʪʘʚʠʪʠ ʤʝʥʰʫ ʪʦʯʥʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. ʉʣʫʞʠʪʴ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ, ʟʥʘʯʥʦ ʨʽʟʥʷʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ. 

ʇʦʢʘʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʽʪʝʨʘʮʽʡ. ʗʢʱʦ ʮʝʡ ʧʘʨʘʤʝʪʨ ʘʢʪʠʚʽʟʦʚʘʥʠʡ, ʪʦ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʯʝʨʛʦʚʦʾ ʽʪʝʨʘʮʽʾ ʨʽʰʝʥʥʷ ʧʨʠʟʫʧʠʥʷʻʪʴʩʷ, ʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟʥʘʡʜʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

ɯʛʥʦʨʫʚʘʪʠ ʮʽʣʦʯʠʩʝʣʴʥʽ ʦʙʤʝʞʝʥʥʷ. ʇʨʠ ʫʩʪʘʥʦʚʮʽ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʽʛʥʦʨʫʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ, ʱʦ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʮʽʣʠʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʽʥʦʜʽ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʨʽʰʝʥʥʷ, ʷʢʝ ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʷʚʠʪʠ ʥʝ ʤʦʞʥʘ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ. ʅʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʝʞʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʥʷ (ʚ ʩʝʢʫʥʜʘʭ). ʗʢʱʦ ʟ'ʷʚʠʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʯʘʩ ʥʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ 

ʤʠʥʫʚ, ʪʦ ʡʦʛʦ ʤʦʞʥʘ ʜʦʜʘʪʠ. 

ʏʠʩʣʦ ʽʪʝʨʘʮʽʡ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʚʝʜʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʧʨʦʤʽʞʥʠʭ ʨʽʰʝʥʴ, ʜʦʧʫʩʪʠʤʠʭ ʧʨʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʧʦʜʟʘʜʘʯ. ʇʘʨʘʤʝʪʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʟʘʚʜʘʥʴ. ɼʦʟʚʦʣʷʻ ʟʘʜʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʽʜʟʘʜʘʯ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʝʚʦʣʶʮʽʡʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ. ʇʘʨʘʤʝʪʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. ɼʦʟʚʦʣʷʻ ʟʘʜʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʡʥʷʪʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʝʚʦʣʶʮʽʡʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. 

ɼʚʽ ʽʥʰʽ ʚʢʣʘʜʢʠ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʇʘʨʘʤʝʪʨʠ ʤʽʩʪʷʪʴ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʠʚʝʜʝʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʽ 

ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʦʰʫʢʫ. 

2. ʄʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʅʝʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʨʦʟʜʽʣ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʚʠʚʯʘʻ 

ʤʝʪʦʜʠ ʚʠʨʽʰʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʘʜʘʯ ʟ ʥʝʣʽʥʽʡʥʦʾ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ ʽ (ʘʙʦ) 

ʦʙʣʘʩʪʶ ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ, ʧʝʚʥʦʶ ʥʝʣʽʥʽʡʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. 

ɿʘʚʜʘʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʘʙʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ: 

 
ʟʘ ʫʤʦʚʠ, ʱʦ ʾʾ ʟʤʽʥʥʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

 
ʜʝ f ʽ Ҩi ʜʝʷʢʽ ʬʫʥʢʮʽʾ n ʟʤʽʥʥʠʭ, ʘ bi ʟʘʜʘʥʽ ʯʠʩʣʘ. ʷʢʱʦ ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʬʫʥʢʮʽʡ 

f, Ҩi ʥʝʣʽʥʽʡʥʘ, ʪʦ ʚʽʜʧʦʚʽʜʥʘ ʟʘʜʘʯʘ ʻ ʟʘʚʜʘʥʥʷʤ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

3. ʇʨʠʢʣʘʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɿʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʽʜʦʤʠʡ ʨʠʥʢʦʚʠʡ 

ʧʦʧʠʪ ʥʘ ʜʝʷʢʠʡ ʪʦʚʘʨ ʚ ʢʽʣʴʢʦʩʪʽ 180 ʦʜʠʥʠʮʴ. ʎʝʡ ʚʠʨʽʙ ʤʦʞʝ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʦ 

ʜʚʦʤʘ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʦʜʥʦʛʦ ʢʦʥʮʝʨʥʫ ʟʘ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 
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ʗʢʱʦ ʚʠʨʽʙ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚ ʢʽʣʴʢʦʩʪʽ ʭ1 ʦʜʠʥʠʮʴ, 

ʪʦ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ ʩʢʣʘʜʫʪʴ 4ʭ1 + ʭ
2
1 ʛʨʥ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʠ ʚ 

ʢʽʣʴʢʦʩʪʽ ʭ2 ʦʜʠʥʠʮʴ ʥʘ ʜʨʫʛʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʠʪʨʘʪʠ ʩʢʣʘʜʫʪʴ 8ʭ2 + ʭ
2
2 ʛʨʥ. 

ɺʠʟʥʘʯʠʪʠ, ʩʢʽʣʴʢʠ ʚʠʨʦʙʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʨʽʟʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʤʦʞʝ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʢʦʥʮʝʨʥ, ʱʦʙ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʣʠ 

ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʈʽʰʝʥʥʷ. ʉʢʣʘʜʝʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ. 

ɺʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʭ1 ʚʠʨʦʙʽʚ ʥʘ ʧʝʨʰʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʽ 

ʭ2 ʥʘ ʜʨʫʛʦʤʫ ʩʢʣʘʜʫʪʴ: 

 
ʟʘ ʫʤʦʚ 

 
ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʟʥʘʯʝʥʴ 

ʟʤʽʥʥʠʭ ʭ1, ʭ2, ʧʨʠ ʷʢʠʭ ʬʫʥʢʮʽʷ F (ʭ1, ʭ2) ʧʨʠʡʤʘʻ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʦʙʤʝʞʝʥʥʷ. 

ʉʪʚʦʨʠʤʦ ʥʘ ʨʦʙʦʯʦʤʫ ʘʨʢʫʰʽ ʪʘʙʣʠʮʶ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʨʠʩ. 3). 

ɿʘʣʠʚʢʦʶ ʚʠʜʽʣʝʥʽ ʦʩʝʨʝʜʢʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣ ʽ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

 
ʈʠʩ. 3. ɺʠʟʥʘʯʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʜʣʷ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣ 

ɹʣʦʢ ʦʩʝʨʝʜʢʽʚ B3:ʉ3 ʤʽʩʪʠʪʴ ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʥʘʯʝʥʥʷ ʮʠʭ 

ʦʩʝʨʝʜʢʽʚ ʙʫʜʝ ʦʙʯʠʩʣʝʥʦ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

ʋ ʢʦʤʽʨʢʫ ɺ5 ʚʚʝʜʝʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ F (ʭ1, ʭ2) = 4ʭ1 + ʭ
2
1 +8ʭ2 

+ ʭ
2
2. ʋ ʦʩʝʨʝʜʦʢ D3 - ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ. ɺ ʦʩʝʨʝʜʦʢ E3 - 

ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʧʦʧʠʪʫ. 

ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʘ ʪʘʙʣʠʮʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʽ 

ʥʝʦʙʭʽʜʥʠʤʠ ʬʦʨʤʫʣʘʤʠ. 

 
ʈʠʩ. 4. ɺʠʟʥʘʯʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʜʣʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 



43 

 

ʊʝʧʝʨ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʽʜʢʣʶʯʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ MS Excel 2010 

ʦʧʠʪʫʚʘʥʥʷ ʇʦʰʫʢ ʨʽʰʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʚʢʣʘʜʮʽ ɼʘʥʽ ʚ ʛʨʫʧʽ ʚʠʙʝʨʝʤʦ ʢʦʤʘʥʜʫ 

ʇʦʰʫʢ ʨʽʰʝʥʥʷ. 

ʅʘ ʝʢʨʘʥʽ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ, ʚ ʷʢʦʤʫ 

ʚʩʪʘʥʦʚʠʤʦ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ (ʨʠʩ. 5): 

- ʚ ʧʦʣʝ ʆʧʪʠʤʽʟʫʚʘʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʚʢʘʟʫʻʤʦ ʘʜʨʝʩʫ ʦʩʝʨʝʜʢʠ ʟʽ 

ʟʥʘʯʝʥʥʷʤ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ - ɺ5; 

-  ʚʠʙʠʨʘʻʤʦ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ; 

- ʚ ʧʦʣʝ ɿʤʽʥʶʶʯʠ ʦʩʝʨʝʜʢʠ ʟʤʽʥʥʠʭ ʚʢʘʟʫʻʤʦ ʘʜʨʝʩʠ ʦʩʝʨʝʜʢʽʚ ʟʽ 

ʟʥʘʯʝʥʥʷʤʠ ʰʫʢʘʥʠʭ ʟʤʽʥʥʠʭ B3: ʉ3; 

- ʚʩʪʘʥʦʚʣʶʻʤʦ ʧʨʘʧʦʨʝʮʴ ɿʨʦʙʠʪʠ ʟʤʽʥʥʽ ʙʝʟ ʦʙʤʝʞʝʥʴ ʥʝʚʽʜ'ʻʤʥʠʤʠ; ʎʝʡ 

ʧʘʨʘʤʝʪʨ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʥʘʪʠ ʦʙʤʝʞʝʥʥʷ ʭ1, ʭ2 Ó 0. 

- ʚ ʩʧʠʩʢʫ ɺʠʙʝʨʽʪʴ ʤʝʪʦʜ ʚʠʨʽʰʝʥʥʷ ʚʢʘʟʫʻʤʦ ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ 

ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʆɻʇ (ʤʝʪʦʜ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʠʚʝʜʝʥʦʛʦ ʛʨʘʜʽʻʥʪʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ). 

 
ʈʠʩ. 5. ɿʘʚʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʊʝʧʝʨ ʚʚʝʜʝʤʦ ʦʙʤʝʞʝʥʥʷ ʚ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ. 

ɼʣʷ ʜʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʢʥʦʧʢʫ ɼʦʜʘʪʠ. 

ɿ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ ʜʽʘʣʦʛʫ ɼʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʴ, ʜʝ ʜʦʜʘʻʤʦ ʦʙʤʝʞʝʥʥʷ ʟʘʜʘʯʽ.  

ʇʽʩʣʷ ʚʠʙʦʨʫ ʢʥʦʧʢʠ ɿʥʘʡʪʠ ʨʽʰʝʥʥʷ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʚʽʢʥʦ ʈʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ 

ʨʽʰʝʥʥʷ (ʨʠʩ. 6). 














































































































































