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ɍȾɄ 681.324(03) 
ȻȻɄ 73ɹ7 
ɉ770 

ɉɟɬɪɨɜ Ƚ.Ⱥ., Ɍɢɯɨɜ ɋ.ȼ., ɋɬɟɤɥɨɜɚ Ƚ.Ⱥ. ɉɪɚɤɬɢɤɭɦ ɩɨ ɢɧɮɨɪɦɚɬɢɤɟ. 
ɑɚɫɬɶ 2: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼɒɌɗ ɋɉɛȽɍɉɌȾ. - ɋɉɛ., 2017. – 78 ɫ. 

 
ȼɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɩɪɚɤɬɢɤɭɦɚ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 

ɬɚɛɥɢɱɧɵɣ ɩɪɨɰɟɫɫɨɪ Excel ɢ ɨɫɧɨɜɵ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɦɩɶɸɬɟɪɨɜ ɢ 
ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ. ɉɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɮɨɪɦɵ 
ɨɛɭɱɟɧɢɹ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɣ.  

 
Ɋɟɰɟɧɡɟɧɬɵ: ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ» 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ (ɅɗɌɂ) Ⱦɭɞɤɢɧ ȼ.ɋ.; 

ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ 
ɢɧɮɨɪɦɚɬɢɤɚ» ȼɒɌɗ ɋɉɛȽɍɉɌȾ Ⱥɧɬɨɧɸɤ ɉ.ȿ. 

 
ɉɨɞɝɨɬɨɜɥɟɧɨ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɩɟɱɚɬɢ ɤɚɮɟɞɪɨɣ ɩɪɢɤɥɚɞɧɨɣ 

ɦɚɬɟɦɚɬɢɤɢ ɢ ɢɧɮɨɪɦɚɬɢɤɢ ȼɒɌɗ ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ № 10 ɨɬ 
24.05.2017 ɝ.). 
 

ɍɬɜɟɪɠɞɟɧɨ ɤ ɢɡɞɚɧɢɸ ɦɟɬɨɞɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɟɣ ɢɧɫɬɢɬɭɬɚ 
ɷɧɟɪɝɟɬɢɤɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ȼɒɌɗ ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ №10 ɨɬ 
30.06.2017 ɝ.). 
 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɢɡɞɚɧɢɸ Ɋɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɢɦ ɫɨɜɟɬɨɦ 
ȼɒɌɗ ɋɉɛȽɍɉɌȾ. 
 
ȼ ɚɜɬɨɪɫɤɨɣ ɪɟɞɚɤɰɢɢ                                                   Ɍɟɦɩɥɚɧ 2017, ɩɨɡ. 130 

ɉɨɞɩ. ɤ ɩɟɱɚɬɢ    27.12.2017. Ɏɨɪɦɚɬ 60x84/16. Ȼɭɦɚɝɚ ɬɢɩ № 1. 
ɉɟɱɚɬɶ ɨɮɫɟɬɧɚɹ. Ɉɛɴɟɦ 5,0 ɩɟɱ.ɥ.; 5,0 ɭɱ. ɢɡɞ.ɥ. Ɍɢɪɚɠ 30 ɷɤɡ. ɂɡɞ. № 130. 
ɐɟɧɚ “C”. Ɂɚɤɚɡ 

Ɋɢɡɨɝɪɚɮ ȼɵɫɲɟɣ ɲɤɨɥɵ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, ɋɉɛ., 
198095, ɭɥ. ɂɜɚɧɚ ɑɟɪɧɵɯ, 4. 
 
 
 

                                                                                   © ȼɵɫɲɚɹ ɲɤɨɥɚ ɬɟɯɧɨɥɨɝɢɢ   ɢ    
                                                ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, 2017  

 

                                                      © ɉɟɬɪɨɜ Ƚ.Ⱥ., Ɍɢɯɨɜ ɋ.ȼ., 
                                                  ɋɬɟɤɥɨɜɚ Ƚ.Ⱥ., 2017 
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ȼȼȿȾȿɇɂȿ  

 

Ⱦɢɫɰɢɩɥɢɧɚ "ɂɧɮɨɪɦɚɬɢɤɚ" ɹɜɥɹɟɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ 
ɰɢɤɥɚ ɨɛɳɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧ ɜɫɟɯ 
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ȼɵɫɲɟɣ ɲɤɨɥɵ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɞɢɡɚɣɧɚ.  Ɉɧɚ ɢɦɟɟɬ ɰɟɥɶɸ ɨɡɧɚɤɨɦɢɬɶ ɫɬɭɞɟɧɬɨɜ ɫ ɨɫɧɨɜɚɦɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬɟɧɞɟɧɰɢɹɦɢ ɢɯ ɪɚɡɜɢɬɢɹ, 
ɨɛɭɱɢɬɶ ɫɬɭɞɟɧɬɨɜ ɩɪɢɧɰɢɩɚɦ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɛɚɡɨɜɨɣ ɞɥɹ ɜɫɟɯ ɤɭɪɫɨɜ, ɪɚɫɫɦɚɬɪɢɜɚɸɳɢɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɢ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ, ɢɫɩɨɥɶɡɭɸɳɢɯ 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. ȼ ɩɪɚɤɬɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ 
ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ: 

 ɭɜɟɪɟɧɧɨ ɪɚɛɨɬɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ, ɫɨɡɞɚɜɚɬɶ ɪɟɡɟɪɜɧɵɟ ɤɨɩɢɢ ɢ ɚɪɯɢɜɵ ɞɚɧɧɵɯ ɢ ɩɪɨɝɪɚɦɦ; 

 ɭɦɟɬɶ ɪɚɛɨɬɚɬɶ ɤɚɤ ɫ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟ-
ɧɢɹ, ɬɚɤ ɢ ɫ ɨɬɞɟɥɶɧɵɦɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɪɨɝɪɚɦɦ-
ɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 

 ɢɦɟɬɶ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɜ ɥɨɤɚɥɶɧɵɯ ɢ ɝɥɨɛɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɫɟɬɹɯ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɟɬɟɜɵɟ ɫɪɟɞɫɬɜɚ 
ɩɨɢɫɤɚ ɢ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ; 

 ɜɥɚɞɟɬɶ ɨɫɧɨɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɨɛɭɱɟɧɢɹ. 

 
Ɍɟɦɵ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ ɜɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɩɪɚɤɬɢɤɭɦɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɟ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢ ɩɨɫɜɹɳɟɧɵ 
ɢɡɭɱɟɧɢɸ ɬɚɛɥɢɱɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ Excel ɢ ɨɫɧɨɜɚɦ ɨɪɝɚɧɢɡɚɰɢɢ 
ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ. 
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Ɍɟɦɚ 1: Ɍɚɛɥɢɱɧɵɟ ɩɪɨɰɟɫɫɨɪɵ 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1 

Ɍɟɦɚ: «ɋɨɡɞɚɧɢɟ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ ɜ ɫɪɟɞɟ Excel». 
Цɟɥɶ ɡɚɧяɬɢя: ɩɪɢɨɛɪɟɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɩɨ ɫɨɡɞɚɧɢɸ, 

ɮɨɪɦɚɬɢɪɨɜɚɧɢɸ ɢ ɜɵɱɢɫɥɟɧɢɸ ɜ ɬɚɛɥɢɰɚɯ Excel. 
Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ: 
1. ɋɨɡɞɚɧɢɟ ɬɚɛɥɢɰɵ ɢ ɨɛɪɚɛɨɬɤɚ ɜ ɧɢɯ ɞɚɧɧɵɯ. 
2. Ɏɨɪɦɚɬɢɪɨɜɚɧɢɟ ɹɱɟɟɤ. 
3. Ɇɚɫɬɟɪ ɮɭɧɤɰɢɣ. 
4. Ⱥɛɫɨɥɸɬɧɵɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɚɞɪɟɫɚ  

 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

1. ɋɨɡɞɚɧɢɟ ɬɚɛɥɢɰɵ ɢ ɨɛɪɚɛɨɬɤɚ ɜ ɧɢɯ ɞɚɧɧɵɯ. 
1.1. Ɂɚɩɭɫɬɢɬɶ Excel, ɢɫɩɨɥɶɡɭɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɢɤɬɨɝɪɚɦɦɭ ɧɚ 

Ɋɚɛɨɱɟɦ ɫɬɨɥɟ ɢ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɥɟɧɬɨɱɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ Excel. 
ȼɜɟɫɬɢ ɬɟɤɫɬ ɬɚɛɥɢɰɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ.1. Ⱦɥɹ ɫɨɡɞɚɧɢɹ 

ɬɚɛɥɢɰɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ «ɋɩɪɚɜɤɭ Excel» 
ɞɥɹ ɩɨɢɫɤɚ ɩɨɞɫɤɚɡɨɤ ɩɨ ɜɜɨɞɭ ɞɚɧɧɵɯ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɜɨ ɜɪɟɦɹ ɜɜɨɞɚ. 

1.2. ȼɜɟɫɬɢ ɜ ɫɨɡɞɚɧɧɭɸ ɬɚɛɥɢɰɭ ɫɬɪɨɤɭ ɂɬɨɝɨ ɢ ɩɨɞɫɱɢɬɚɬɶ ɜ ɧɟɣ 
ɪɟɡɭɥɶɬɚɬɵ ɡɧɚɱɟɧɢɣ ɩɨ ɫɬɨɥɛɰɚɦ, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ: 

 ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɹ ɮɨɪɦɭɥ ɢ ɚɞɪɟɫɨɜ ɜɥɢɹɸɳɢɯ ɹɱɟɟɤ ɫ ɤɥɚɜɢɚɬɭɪɵ, 
ɧɚɩɪɢɦɟɪ, ɜ ɹɱɟɣɤɭ B7 ɜɜɟɫɬɢ ɫ ɤɥɚɜɢɚɬɭɪɵ ɮɨɪɦɭɥɭ = B4+B5+B6 ɢ ɬ.ɞ.; 

 ɜɵɛɪɚɬɶ ɳɟɥɱɤɚɦɢ ɦɵɲɢ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɭɦɦɢɪɨɜɚɧɢɹ ɹɱɟɣɤɢ 
ɢ ɜɜɨɞɹ ɡɧɚɤɢ “=“ɢ “+” ɫ ɤɥɚɜɢɚɬɭɪɵ, ɝɞɟ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ, ɫ 
ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɜɜɨɞɚ ɮɨɪɦɭɥɵ ɤɥɚɜɢɲɟɣ Enter; 

 ɫɭɦɦɢɪɨɜɚɬɶ ɢɬɨɝ ɩɨ ɫɬɨɥɛɰɚɦ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɜɵɞɟɥɹɹ ɤɚɠɞɵɣ 
ɫɬɨɥɛɟɰ ɢ ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɭ Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɭɦɦɚ; 

 ɜɵɞɟɥɢɬɶ, ɝɞɟ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɛɥɨɤ ɫɨɫɟɞɧɢɯ ɹɱɟɟɤ ɢ ɫɭɦɦɢɪɨɜɚɬɶ 
ɢɬɨɝ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɫɬɨɥɛɰɚɦ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɭ 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɭɦɦɚ. 

2. Ɏɨɪɦɚɬɢɪɨɜɚɧɢɟ ɹɱɟɟɤ. 
2.1. ɂɡɦɟɧɢɬɶ ɲɢɪɢɧɭ ɢ ɜɵɫɨɬɭ ɹɱɟɣɤɢ ɞɥɹ ɩɨɥɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɜ 

ɧɟɣ ɬɟɤɫɬɚ, ɢɫɩɨɥɶɡɭɣɬɟ ɩɟɪɟɧɨɫ ɩɨ ɫɥɨɜɚɦ. 
2.2. ɂɡɦɟɧɢɬɶ ɜɢɞ ɢ ɪɚɡɦɟɪ ɲɪɢɮɬɚ ɜ ɹɱɟɣɤɟ. 
2.3. ɂɡɦɟɧɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɚɧɧɵɯ ɜ ɹɱɟɣɤɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɟ 

ɝɪɚɧɢɰ. 
2.4. Ɉɬɰɟɧɬɪɢɪɨɜɚɬɶ ɡɚɝɨɥɨɜɤɢ ɢ ɩɨɞɡɚɝɨɥɨɜɤɢ ɬɚɛɥɢɰɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɟ ɲɢɪɢɧɵ. 
2.5. ɂɡɦɟɧɢɬɶ ɰɜɟɬ ɫɢɦɜɨɥɨɜ ɢ ɮɨɧɚ ɜ ɹɱɟɣɤɟ. 
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Ɋɢɫ.1. Ɍɚɛɥɢɰɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

2.6. Ⱦɨɛɚɜɢɬɶ ɨɛɪɚɦɥɟɧɢɟ ɹɱɟɣɤɢ, ɛɥɨɤɚ ɹɱɟɟɤ ɢɥɢ ɜɫɟɣ ɬɚɛɥɢɰɵ. 
 

ɉɪɢɦɟɱɚɧɢɟ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɢɦɟɪɚ 
ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ ɬɚɛɥɢɰɭ “ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ”, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ.2 ɜ ɤɚɱɟɫɬɜɟ ɨɛɪɚɡɰɚ. 
 

 
Ɋɢɫ.2.Ɉɛɪɚɡɟɰ ɬɚɛɥɢɰɵ 

 
2.7. Ɉɬɨɛɪɚɡɢɬɟ ɫɜɹɡɚɧɧɵɟ ɹɱɟɣɤɢ ɜ ɬɚɛɥɢɰɟ. Ⱦɥɹ ɷɬɨɝɨ ɭɫɬɚɧɨɜɢɬɟ 

ɤɭɪɫɨɪ ɜ ɹɱɟɣɤɭ ɫ ɮɨɪɦɭɥɨɣ ɢ ɧɚ ɜɤɥɚɞɤɟ Ɏɨɪɦɭɥɵ ɥɟɧɬɵ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ȼɥɢɹɸɳɢɟ ɹɱɟɣɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤ ɹɱɟɣɤɚɦ ɭɫɬɪɟɦɹɬɫɹ 
ɫɬɪɟɥɤɢ, ɢɫɯɨɞɹɳɢɟ ɨɬ ɹɱɟɟɤ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɮɨɪɦɭɥɟ. 

2.8. ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɨɩɪɟɞɟɥɢɬɟ ɜ ɬɚɛɥɢɰɟ 
Ɂɚɜɢɫɢɦɵɟ ɹɱɟɣɤɢ. 

2.9. Ɉɬɨɛɪɚɡɢɬɟ ɮɨɪɦɭɥɵ ɜɨ ɜɫɟɯ ɹɱɟɣɤɚɯ ɬɚɛɥɢɰɵ, ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɭ 
ɉɨɤɚɡɚɬɶ ɮɨɪɦɭɥɵ ɧɚ ɜɤɥɚɞɤɟ Ɏɨɪɦɭɥɵ ɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ɂɚɜɢɫɢɦɨɫɬɢ 
ɮɨɪɦɭɥ. ɉɪɢ ɷɬɨɦ, ɜɦɟɫɬɨ ɜɵɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵ ɭɜɢɞɢɬɟ ɮɨɪɦɭɥɵ. 
Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɤ ɢɫɯɨɞɧɨɦɭ ɪɟɠɢɦɭ ɨɬɨɛɪɚɠɟɧɢɹ ɧɭɠɧɨ ɩɨɜɬɨɪɧɨ ɧɚɠɚɬɶ 
ɷɬɭ ɠɟ ɤɧɨɩɤɭ. 
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2.10. ɋɨɯɪɚɧɢɬɶ ɫɨɡɞɚɧɧɭɸ ɬɚɛɥɢɰɭ ɜ ɪɚɛɨɱɟɦ ɤɚɬɚɥɨɝɟ ɩɨɞ 
ɭɧɢɤɚɥɶɧɵɦ ɢɦɟɧɟɦ, ɡɚɤɪɵɬɶ ɨɤɧɨ Excel. 

3. Ɇɚɫɬɟɪ ɮɭɧɤɰɢɣ. 
3.1. Ɂɚɩɭɫɬɢɬɶ Excel ɢ ɨɬɤɪɵɬɶ ɮɚɣɥ ɫ ɷɥɟɤɬɪɨɧɧɨɣ ɬɚɛɥɢɰɟɣ, ɩɪɟɞɥɨ-

ɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɢɥɢ ɢɫɩɨɥɶɡɭɣɬɟ ɬɚɛɥɢɰɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫ.2. 
3.2. ɉɨɞɫɱɢɬɚɬɶ ɂɬɨɝɨ ɩɨ ɫɬɨɥɛɰɚɦ, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ Excel: 
 ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ Ⱥɜɬɨɫɭɦɦɚ; 

 ɢɫɩɨɥɶɡɭɹ Ɇɚɫɬɟɪ Ɏɭɧɤɰɢɣ, ɜɵɡɵɜɚɟɦɵɣ ɢɡ ɜɤɥɚɞɤɢ Ɏɨɪɦɭɥɵ 
(ȼɫɬɚɜɢɬɶ ɮɭɧɤɰɢɸ fx). 

3.3. ɉɨɞɫɱɢɬɚɬɶ ɜ ɩɪɚɜɨɦ ɫɜɨɛɨɞɧɨɦ ɫɬɨɥɛɰɟ ɫɭɦɦɵ ɩɨ ɫɬɪɨɤɚɦ ɫ 
ɩɨɦɨɳɶɸ ɭɤɚɡɚɧɧɵɯ ɜ ɩ.3.2.  ɩɪɢɟɦɨɜ. 

3.4. ȼ ɫɥɟɞɭɸɳɟɦ ɫɬɨɥɛɰɟ ɜɵɱɢɫɥɢɬɶ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 
ɫɭɦɦɵ ɩɨ ɤɚɠɞɨɣ ɫɬɪɨɤɟ ɤ ɨɛɳɟɣ ɢɬɨɝɨɜɨɣ ɫɭɦɦɟ, ɡɚɞɚɜ ɹɱɟɣɤɟ ɫ ɢɬɨɝɨɜɨɣ 
ɫɭɦɦɨɣ ɚɛɫɨɥɸɬɧɵɣ ɚɞɪɟɫ ɢ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɢɬɶ ɜ 
ɩɪɨɰɟɧɬɧɨɦ ɮɨɪɦɚɬɟ.  

3.5. ɉɨɜɬɨɪɢɬɶ ɞɟɣɫɬɜɢɹ ɩ.3.4, ɧɚɡɧɚɱɢɜ ɹɱɟɣɤɟ ɫ ɢɬɨɝɨɜɨɣ ɫɭɦɦɨɣ 
ɢɦɹ, ɧɚɩɪɢɦɟɪ, ȼɫɟɝɨ. ɇɚɡɧɚɱɢɬɶ ɢɦɹ ɹɱɟɣɤɟ ɦɨɠɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ȼɵɞɟɥɢɬɟ ɹɱɟɣɤɭ, ɜ ɤɨɬɨɪɨɣ ɧɭɠɧɨ ɩɪɢɫɜɨɢɬɶ ɢɦɹ, ɢ ɳɟɥɤɧɢɬɟ ɦɵɲɤɨɣ ɩɨ 
ɤɧɨɩɤɟ ɉɪɢɫɜɨɢɬɶ ɢɦɹ ɧɚ ɜɤɥɚɞɤɟ Ɏɨɪɦɭɥɵ.  Ɂɚɬɟɦ ɜɜɟɞɢɬɟ ɢɦɹ, ɤɨɬɨɪɨɟ 
ɞɨɥɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɫɫɵɥɤɢ ɧɚ ɜɵɛɪɚɧɧɭɸ ɹɱɟɣɤɭ. ɉɨɫɥɟ 
ɜɵɩɨɥɧɟɧɢɹ «Enter» ɢɦɹ ɛɭɞɟɬ ɩɪɢɫɜɨɟɧɨ.   

3.6. ɉɨɞɫɱɢɬɚɬɶ ɜ ɤɪɚɣɧɟɦ ɩɪɚɜɨɦ ɫɬɨɥɛɰɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨ 
ɫɬɪɨɤɟ, ɞɥɹ ɱɟɝɨ: 

 ɜɵɞɟɥɢɬɶ ɹɱɟɣɤɭ ɞɥɹ ɜɜɨɞɚ ɮɨɪɦɭɥɵ ɢ ɡɚɩɭɫɬɢɬɶ Ɇɚɫɬɟɪ 
Ɏɭɧɤɰɢɣ; 

 ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɜɢɞɚɦɢ ɮɭɧɤɰɢɣ, ɩɪɟɞɥɚɝɚɟɦɵɯ ɜ ɨɤɧɟ ɞɢɚɥɨɝɚ, ɫ 
ɩɨɦɨɳɶɸ ɥɢɧɟɟɤ ɩɪɨɤɪɭɬɤɢ; 

 ɜ ɩɟɪɜɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Ɇɚɫɬɟɪɚ Ɏɭɧɤɰɢɣ ɜɵɛɪɚɬɶ ɜ 
ɤɚɬɟɝɨɪɢɢ ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɸ ɋɊɁɇȺɑ; 

 ɜɨ ɜɬɨɪɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Ɇɚɫɬɟɪɚ Ɏɭɧɤɰɢɣ ɡɚɞɚɬɶ ɚɪɝɭɦɟɧɬɵ 
ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨ ɫɬɪɨɤɟ; 

 ɫɤɨɩɢɪɨɜɚɬɶ ɮɨɪɦɭɥɵ ɜ ɨɫɬɚɜɲɢɟɫɹ ɹɱɟɣɤɢ ɞɚɧɧɨɝɨ ɫɬɨɥɛɰɚ. 
4. ɂɡɭɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɚɛɫɨɥɸɬɧɵɯ ɫɫɵɥɨɤ (ɚɞɪɟɫɨɜ).  
4.1. ɉɨɫɬɪɨɣɬɟ ɬɚɛɥɢɰɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫ.3, «Ʉɨɩɢɪɨɜɚɧɢɟ 

ɮɨɪɦɭɥɵ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɫɵɥɤɨɣ». ɇɚɛɥɸɞɚɣɬɟ ɩɪɢ ɤɨɩɢɪɨɜɚɧɢɢ 
ɮɨɪɦɭɥɵ ɜ ɹɱɟɣɤɟ C1 ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɚɞɪɟɫɨɜ ɜ ɮɨɪɦɭɥɚɯ: 
«=A1+ȼ1» ɧɚ «=A2+ȼ2» ɢ «=Ⱥ3+ɋ3» ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɫɵɥɤɟ. 

4.2. ɉɨɫɬɪɨɣɬɟ ɬɚɛɥɢɰɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫ.4, «Ʉɨɩɢɪɨɜɚɧɢɟ 
ɮɨɪɦɭɥɵ ɫ ɚɛɫɨɥɸɬɧɨɣ ɫɫɵɥɤɨɣ», ɫɨɡɞɚɣɬɟ ɮɨɪɦɭɥɭ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɰɟɧɬɚ 
ɩɨɤɭɩɨɤ ɡɚ ɹɧɜɚɪɶ: =ȼ2/ȼ5 ɢ ɜɵɩɨɥɧɢɬɟ ɤɨɩɢɪɨɜɚɧɢɟ ɮɨɪɦɭɥɵ ɜ ɞɪɭɝɢɟ 
ɹɱɟɣɤɢ.  
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4.3. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɨɲɢɛɤɢ (#ȾȿɅ/0!). 
ɋɤɨɪɪɟɤɬɢɪɭɣɬɟ ɮɨɪɦɭɥɭ, ɢɫɩɨɥɶɡɭɹ ɚɛɫɨɥɸɬɧɵɟ ɫɫɵɥɤɢ ɩɭɬɟɦ 
ɞɨɛɚɜɥɟɧɢɹ ɫɢɦɜɨɥɚ $ ɩɟɪɟɞ ɚɞɪɟɫɨɦ, ɢ ɜɵɩɨɥɧɢɬɟ ɤɨɩɢɪɨɜɚɧɢɟ ɨɩɹɬɶ (ɩɪɢ 
ɩɨɹɜɥɟɧɢɢ ɜɨɩɪɨɫɨɜ ɜɵɡɨɜɟɬɟ «ɋɩɪɚɜɤɭ», ɧɚɛɪɚɜ «Ⱥɛɫɨɥɸɬɧɚɹ ɫɫɵɥɤɚ»). 
 

 

Ɋɢɫ. 3. Ʉɨɩɢɪɨɜɚɧɢɟ ɮɨɪɦɭɥɵ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɫɵɥɤɨɣ 
 

4.4. ɂɡɭɱɢɬɟ ɜɧɢɦɚɬɟɥɶɧɨ ɢ ɪɚɡɛɟɪɢɬɟɫɶ ɜ ɩɨɥɭɱɟɧɧɵɯ ɢɡɦɟɧɟɧɢɹɯ. 
Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɬɚɤɠɟ ɢ ɫɦɟɲɚɧɧɵɟ ɫɫɵɥɤɢ. 

 

Ɋɢɫ.4. Ʉɨɩɢɪɨɜɚɧɢɟ ɮɨɪɦɭɥɵ ɫ ɚɛɫɨɥɸɬɧɨɣ ɫɫɵɥɤɨɣ 
 

4.5.  ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɶ ɡɚɞɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɚɛɫɨɥɸɬɧɨɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɫɵɥɤɚɦɢ. 

4.6.  ɋɨɯɪɚɧɢɬɶ ɮɚɣɥ ɪɚɛɨɱɟɣ ɤɧɢɝɢ ɜ ɜɚɲɟɦ ɪɚɛɨɱɟɦ ɤɚɬɚɥɨɝɟ ɢ 
ɜɵɣɬɢ ɢɡ Excel. 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 2 
Ɍɟɦɚ: «ɋɩɨɫɨɛɵ ɨɮɨɪɦɥɟɧɢɹ ɬɚɛɥɢɰ ɢ ɢɡɭɱɟɧɢɟ ɬɢɩɨɜɵɯ ɮɭɧɤɰɢɣ 

ɬɚɛɥɢɱɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ» 
Цɟɥɶ ɡɚɧяɬɢя: ɩɪɢɨɛɪɟɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɨɮɨɪɦɥɟɧɢɹ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ, ɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ 
ɤɚɬɟɝɨɪɢɣ ɮɭɧɤɰɢɣ ɜ ɫɨɡɞɚɜɚɟɦɵɯ ɬɚɛɥɢɰɚɯ.  

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ: 
1. Ɏɨɪɦɚɬɢɪɨɜɚɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɬɟɤɫɬɚ ɢ ɞɚɧɧɵɯ. 
2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ, ɥɨɝɢɱɟɫɤɢɯ ɢ 

ɞɪɭɝɢɯ ɤɚɬɟɝɨɪɢɣ ɮɭɧɤɰɢɣ ɜ ɫɨɡɞɚɜɚɟɦɵɯ ɬɚɛɥɢɰɚɯ. 
 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

1. Ɏɨɪɦɚɬɢɪɨɜɚɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɬɟɤɫɬɚ ɢ ɞɚɧɧɵɯ. 
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1.1. ɋɨɡɞɚɬɶ ɬɚɛɥɢɰɭ ɩɨ ɩɪɢɜɟɞɟɧɧɨɦɭ ɨɛɪɚɡɰɭ ɧɚ ɪɢɫ.1.  
 

 
Ɋɢɫ. 1. Ɉɛɪɚɡɟɰ ɢɫɯɨɞɧɨɣ ɬɚɛɥɢɰɵ 

 
1.2. Ɉɬɮɨɪɦɚɬɢɪɨɜɚɬɶ ɬɟɤɫɬɵ ɬɚɛɥɢɰɵ ɩɨ ɨɛɪɚɡɰɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ 

ɧɚ ɪɢɫ.2 ɢɫɩɨɥɶɡɭɹ ɜɤɥɚɞɤɭ Ƚɥɚɜɧɚɹ, ɝɪɭɩɩɭ ȼɵɪɚɜɧɢɜɚɧɢɟ, ɤɧɨɩɤɭ 
Ɉɪɢɟɧɬɚɰɢɹ. 

1.3. ɉɨɞɫɬɪɨɢɬɶ ɩɚɪɚɦɟɬɪɵ ɬɚɛɥɢɰɵ (ɲɢɪɢɧɭ ɫɬɨɥɛɰɨɜ ɢ ɜɵɫɨɬɭ 
ɫɬɪɨɤ) ɬɚɤ, ɱɬɨɛɵ ɜɧɟɲɧɢɣ ɜɢɞ ɬɚɛɥɢɰɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ ɪɢɫ.2. Ⱦɥɹ 
ɜɵɪɚɜɧɢɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɤɥɚɞɤɭ Ƚɥɚɜɧɚɹ, ɢɧɫɬɪɭɦɟɧɬɵ ɝɪɭɩɩɵ 
ȼɵɪɚɜɧɢɜɚɧɢɟ. 

1.4. ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɪɟɠɢɦɨɦ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ ɹɱɟɟɤ ɒɪɢɮɬ, 
ɨɮɨɪɦɢɬɶ ɬɟɤɫɬɵ ɜ ɬɚɛɥɢɰɟ ɜɬɨɪɨɝɨ ɥɢɫɬɚ ɬɚɤ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ.2. 
ȼ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɲɪɢɮɬɨɜɨɝɨ 
ɨɮɨɪɦɥɟɧɢɹ ɬɟɤɫɬɚ: ɠɢɪɧɵɣ, ɩɨɞɱɟɪɤɧɭɬɵɣ, ɤɭɪɫɢɜ, ɠɢɪɧɵɣ ɤɭɪɫɢɜ, 
ɩɟɪɟɱɟɪɤɧɭɬɵɣ, ɚ ɬɚɤɠɟ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɢɧɞɟɤɫɵ. 

ɉɪɢɦɟɱɚɧɢɟ. ɂɫɩɨɥɶɡɭɣɬɟ ɜ ɨɤɧɟ Ɏɨɪɦɚɬ ɹɱɟɟɤ ɨɩɰɢɸ 
ȼɢɞɨɢɡɦɟɧɟɧɢɟ (ɧɚɞɫɬɪɨɱɧɵɣ, ɩɨɞɫɬɪɨɱɧɵɣ) ɜ ɤɚɱɟɫɬɜɟ ɧɢɠɧɟɝɨ ɢ 
ɜɟɪɯɧɟɝɨ ɢɧɞɟɤɫɨɜ, ɚ ɬɚɤɠɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɭɸ ɤɧɨɩɤɭ ȼɫɟ ɝɪɚɧɢɰɵ 
ɩɨɞɝɪɭɩɩɵ ɒɪɢɮɬ. 

1.5. Ⱦɥɹ ɨɮɨɪɦɥɟɧɢɹ ɬɚɛɥɢɰɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɧɨɩɤɭ ȼɫɟ ɝɪɚɧɢɰɵ 
ɝɪɭɩɩɵ ɒɪɢɮɬ (ɨɛɪɚɦɥɟɧɢɟ ɹɱɟɟɤ). 

1.6. ȼɵɩɨɥɧɢɬɶ "ɪɚɫɤɪɚɫɤɭ" ɬɚɛɥɢɰ ("Ɂɚɥɢɜɤɚ" ɢ "ɍɡɨɪ"). Ⱦɥɹ 
ɜɵɞɟɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ 
ɨɮɨɪɦɥɟɧɢɹ ɢɡ ɝɪɭɩɩɵ "Ɂɚɥɢɜɤɚ" ɢ "ɍɡɨɪ". 
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Ɋɢɫ.2.  Ɉɛɪɚɦɥɟɧɢɟ ɬɚɛɥɢɰɵ 

 
2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ, ɥɨɝɢɱɟɫɤɢɯ ɢ 

ɞɪɭɝɢɯ ɤɚɬɟɝɨɪɢɣ ɮɭɧɤɰɢɣ ɜ ɫɨɡɞɚɜɚɟɦɵɯ ɬɚɛɥɢɰɚɯ. 
2.1.ɋɨɡɞɚɣɬɟ ɬɚɛɥɢɰɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫ.3. 
2.2.ȼɜɟɫɬɢ ɜ ɫɬɨɥɛɟɰ «ɋ» ɮɭɧɤɰɢɢ, ɭɤɚɡɚɧɧɵɟ ɜ ɫɬɨɥɛɰɟ «ȼ» ɢ 

ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫ ɞɚɧɧɵɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɫɬɨɥɛɰɟ «ɋ» 
ɧɚ ɪɢɫ.3. 

2.3.ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢ ɫɨɯɪɚɧɢɬɶ ɫɨɡɞɚɧɧɭɸ ɬɚɛɥɢɰɭ ɜ 
ɤɧɢɝɟ. 
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Ɋɢɫ.3. ȼɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɣ 

 
2.4. Ɏɭɧɤɰɢɹ ȿɋɅɂ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɩɪɨɜɟɪɤɟ ɭɫɥɨɜɢɣ ɞɥɹ 

ɡɧɚɱɟɧɢɣ ɢ ɮɨɪɦɭɥ. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɜɨɡɜɪɚɳɚɟɬ Ɂɧɚɱɟɧɢɟ 1, ɟɫɥɢ 
ɡɚɞɚɧɧɨɟ ɭɫɥɨɜɢɟ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɞɚɟɬ ɡɧɚɱɟɧɢɟ ɂɋɌɂɇȺ ɢ ɜɨɡɜɪɚɳɚɟɬ 
Ɂɧɚɱɟɧɢɟ 2, ɟɫɥɢ ɭɫɥɨɜɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɸ ɅɈɀɖ. 
ɋɢɧɬɚɤɫɢɫ ɮɭɧɤɰɢɢ ɫɥɟɞɭɸɳɢɣ: 

ȿɋɅɂ (ɥɨɝ_ɜɵɪɚɠɟɧɢɟ; ɡɧɚɱɟɧɢɟ 1_ɟɫɥɢ_ɢɫɬɢɧɚ; ɡɧɚɱɟɧɢɟ 
2_ɟɫɥɢ_ɥɨɠɶ) 
 
Ʌɨɝ_ɜɵɪɚɠɟɧɢɟ - ɥɸɛɨɟ ɡɧɚɱɟɧɢɟ ɢɥɢ ɜɵɪɚɠɟɧɢɟ, ɩɪɢɧɢɦɚɸɳɟɟ ɡɧɚɱɟɧɢɹ 
ɂɋɌɂɇȺ ɢɥɢ ɅɈɀɖ. ɇɚɩɪɢɦɟɪ, A10=100- ɥɨɝɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ. ȿɫɥɢ 
ɡɧɚɱɟɧɢɟ ɜ ɹɱɟɣɤɟ A10 ɪɚɜɧɨ 100, ɬɨ ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 
ɂɋɌɂɇȺ, ɚ ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ - ɡɧɚɱɟɧɢɟ ɅɈɀɖ. ɗɬɨɬ ɚɪɝɭɦɟɧɬ ɦɨɠɟɬ 
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ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɥɸɛɨɦ ɨɩɟɪɚɬɨɪɟ ɫɪɚɜɧɟɧɢɹ (ɫɦ. “ɋɩɪɚɜɤɭ”). ȼɵɩɨɥɧɢɬɟ 
ɞɚɧɧɵɣ ɩɪɢɦɟɪ: 
ȿɋɅɂ (Ⱥ10=100; «ɉɪɚɜɞɚ»; «ɇɟɩɪɚɜɢɥɶɧɨ») 

2.5. ɂɡɦɟɧɢɬɟ ɡɧɚɱɟɧɢɟ ɜ ɹɱɟɣɤɟ Ⱥ10 ɧɚ ɞɪɭɝɨɟ, ɩɨɫɦɨɬɪɢɬɟ 
ɪɟɡɭɥɶɬɚɬ ɢ ɨɛɴɹɫɧɢɬɟ ɩɪɢɱɢɧɭ ɢɡɦɟɧɟɧɢɣ. 

2.5.ȼɜɟɫɬɢ ɬɚɛɥɢɰɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫ.4. 
2.7.ȼ ɹɱɟɣɤɭ ɋ2 ɜɜɟɞɢɬɟ ɮɨɪɦɭɥɭ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɋɤɢɞɤɚ, 

ɢɫɩɨɥɶɡɭɹ ɮɭɧɤɰɢɸ ȿɋɅɂ ɢ ɫɤɨɩɢɪɭɣɬɟ ɮɨɪɦɭɥɭ ɜ ɞɢɚɩɚɡɨɧ ɹɱɟɟɤ 
(ɋ3:ɋ6): 

 ɟɫɥɢ ɫɬɨɢɦɨɫɬɶ ɬɨɜɚɪɚ <2000, ɬɨ ɫɤɢɞɤɚ ɫɨɫɬɚɜɥɹɟɬ 5% ɨɬ 
ɫɬɨɢɦɨɫɬɢ ɬɨɜɚɪɚ; 

 ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ - 10%. 
 

 
Ɋɢɫ.4. Ɋɟɚɥɢɡɚɰɢɹ ɮɭɧɤɰɢɢ ȿɋɅɂ 

 
2.8. ȼ ɹɱɟɣɤɭ D2 ɜɜɟɞɢɬɟ ɮɨɪɦɭɥɭ, ɨɩɪɟɞɟɥɹɸɳɭɸ ɇɚɥɨɝ, ɢ 

ɫɤɨɩɢɪɭɣɬɟ ɮɨɪɦɭɥɭ ɜ ɹɱɟɣɤɢ (D3:D6): 

 ɟɫɥɢ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɋɬɨɢɦɨɫɬɶɸ ɜ ɹɱɟɣɤɟ ȼ2 ɢ ɋɤɢɞɤɨɣ>5000, ɬɨ 
ɧɚɥɨɝ ɫɨɫɬɚɜɢɬ 5% ɨɬ ɷɬɨɣ ɪɚɡɧɨɫɬɢ; 

 ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ - 2%. 
2.9. ȼ ɹɱɟɣɤɭ Ⱥ10 ɦɨɠɟɬ ɛɵɬɶ ɡɚɧɟɫɟɧɚ ɨɞɧɚ ɢɡ ɬɟɤɫɬɨɜɵɯ ɤɨɧɫɬɚɧɬ: 

"ɠɟɥɬɵɣ", "ɡɟɥɟɧɵɣ", "ɤɪɚɫɧɵɣ". ȼ ɤɥɟɬɤɭ Ⱥ11 ɜɜɟɫɬɢ ɮɨɪɦɭɥɭ, ɤɨɬɨɪɚɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɢɦɨɣ ɤɥɟɬɤɢ Ⱥ10, ɛɭɞɟɬ ɜɨɡɜɪɚɳɚɬɶ ɡɧɚɱɟɧɢɹ: 
"ɠɞɢɬɟ", "ɢɞɢɬɟ" ɢɥɢ "ɫɬɨɣɬɟ", ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

2.10. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɭɧɤɰɢɢ ɋɍɆɆȿɋɅɂ.  Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɫɭɦɦɢɪɨɜɚɧɢɹ ɹɱɟɟɤ ɞɢɚɩɚɡɨɧɚ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɡɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ, 
ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɸ ɋɍɆɆȿɋɅɂ, ɢɦɟɸɳɭɸ ɫɥɟɞɭɸɳɢɣ 
ɫɢɧɬɚɤɫɢɫ: 

ɋɍɆɆȿɋɅɂ(ɞɢɚɩɚɡɨɧ; ɤɪɢɬɟɪɢɣ; ɞɢɚɩɚɡɨɧ_ɫɭɦɦɢɪɨɜɚɧɢɹ), ɝɞɟ: 
 ɞɢɚɩɚɡɨɧ - ɞɢɚɩɚɡɨɧ ɚɞɪɟɫɨɜ ɜɵɱɢɫɥɹɟɦɵɯ ɹɱɟɟɤ; 
 ɤɪɢɬɟɪɢɣ - ɤɪɢɬɟɪɢɣ ɜ ɜɢɞɟ ɱɢɫɥɚ, ɜɵɪɚɠɟɧɢɹ ɢɥɢ ɬɟɤɫɬɚ, 

ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɫɭɦɦɢɪɭɟɦɵɟ ɹɱɟɣɤɢ. ɇɚɩɪɢɦɟɪ, ɤɪɢɬɟɪɢɣ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɪɚɠɟɧ ɤɚɤ 24, ">22"; 

 ɞɢɚɩɚɡɨɧ_ɫɭɦɦɢɪɨɜɚɧɢɹ   - ɮɚɤɬɢɱɟɫɤɢɟ ɹɱɟɣɤɢ ɞɥɹ 
ɫɭɦɦɢɪɨɜɚɧɢɹ. 
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2.11. əɱɟɣɤɢ ɜ ɨɛɥɚɫɬɢ ɞɢɚɩɚɡɨɧ_ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɭɦɦɢɪɭɸɬɫɹ, ɟɫɥɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɹɱɟɣɤɢ ɜ ɚɪɝɭɦɟɧɬɟ «ɞɢɚɩɚɡɨɧ» ɭɞɨɜɥɟɬɜɨɪɹɸɬ 
ɤɪɢɬɟɪɢɸ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɮɨɪɦɭɥɵ, ɜɨɡɜɪɚɳɚɸɳɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɨɞɧɨ ɢɡ ɞɜɭɯ ɡɧɚɱɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ ɩɨ 
ɭɤɚɡɚɧɧɨɦɭ ɨɛɴɟɦɭ ɩɪɨɞɚɠ, ɢɫɩɨɥɶɡɭɣɬɟ ɮɭɧɤɰɢɸ ȿɋɅɂ. ɇɚ ɪɢɫ. 5 
ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɬɚɜɨɤ ɤɨɦɢɫɫɢɨɧɧɵɯ ɡɚɤɭɩɚɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɸɬ 12000. 
 

 
Ɋɢɫ. 5. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɭɧɤɰɢɢ ɋɍɆɆȿɋɅɂ 

 
2.12. Ɇɨɠɧɨ ɬɚɤɠɟ ɫɭɦɦɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ, ɧɚɩɪɢɦɟɪ, ɜ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ. 6. ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ 
ɫɭɦɦɢɪɨɜɚɧɢɹ ɬɨɥɶɤɨ ɞɥɹ ɨɪɝɬɟɯɧɢɤɢ, ɨɬɧɨɫɹɳɟɣɫɹ ɤ ɩɪɢɧɬɟɪɚɦ. 
 

 
Ɋɢɫ.6. ɋɭɦɦɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɢ ɋɍɆɆȿɋɅɂ 

 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 3 

Ɍɟɦɚ: «ɋɨɪɬɢɪɨɜɤɚ ɢ ɮɢɥɶɬɪɚɰɢɹ ɞɚɧɧɵɯ, ɩɨɫɬɪɨɟɧɢɟ ɫɜɨɞɧɵɯ 
ɬɚɛɥɢɰ» 

Цɟɥɶ ɡɚɧяɬɢя: ɩɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɩɢɫɤɚɦɢ, ɢ ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɧɚɥɢɡɚ 
ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɫɜɨɞɧɵɯ ɬɚɛɥɢɰ. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ: 
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1. ɋɨɪɬɢɪɨɜɤɚ ɢ ɮɢɥɶɬɪɚɰɢɹ ɞɚɧɧɵɯ. 
2. ɋɜɨɞɧɵɟ ɬɚɛɥɢɰɵ. 
 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

1. ɋɨɪɬɢɪɨɜɤɚ ɢ ɮɢɥɶɬɪɚɰɢɹ ɞɚɧɧɵɯ. 
1.1. Ɂɚɝɪɭɡɢɬɶ Excel ɢ ɜɜɟɫɬɢ ɜ ɨɤɧɨ ɪɚɛɨɱɟɝɨ ɥɢɫɬɚ 1 ɬɟɤɫɬ ɬɚɛɥɢɰɵ 

(ɪɢɫ.1), ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɢɠɟ ɢ ɫɤɨɩɢɪɭɣɬɟ ɬɚɛɥɢɰɭ ɧɚ ɪɚɛɨɱɢɣ ɥɢɫɬ 2 ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɬɚɛɥɢɰɵ ɞɥɹ ɞɪɭɝɢɯ ɡɚɞɚɧɢɣ ɪɚɛɨɬɵ. 
 

 
Ɋɢɫ.1. ɋɨɪɬɢɪɨɜɤɚ ɞɚɧɧɵɯ 

 
1.2. ɋɨɪɬɢɪɨɜɤɚ ɞɚɧɧɵɯ.  Excel ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɫɨɪɬɢɪɨɜɤɭ 

ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɚɯ ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɢɥɢ ɭɛɵɜɚɧɢɸ. Ⱦɥɹ ɫɨɪɬɢɪɨɜɤɢ ɞɚɧɧɵɯ 
ɧɟɨɛɯɨɞɢɦɨ ɤɭɪɫɨɪ ɩɨɦɟɫɬɢɬɶ ɜ ɫɬɨɥɛɟɰ, ɩɨ ɞɚɧɧɵɦ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬɫɹ 
ɪɟɚɥɢɡɨɜɚɬɶ ɫɨɪɬɢɪɨɜɤɭ, ɚ ɡɚɬɟɦ ɜɵɛɪɚɬɶ ɜɨɡɪɚɫɬɚɧɢɟ ɢɥɢ ɭɛɵɜɚɧɢɟ. 

1.3. ɋɨɪɬɢɪɨɜɤɚ ɬɟɤɫɬɨɜɵɯ ɡɧɚɱɟɧɢɣ. ȼɵɛɟɪɢɬɟ ɫɬɨɥɛɟɰ ɫ 
ɬɟɤɫɬɨɜɵɦɢ ɞɚɧɧɵɦɢ, ɩɨɦɟɫɬɢɜ ɤɭɪɫɨɪ ɜ ɨɞɧɭ ɢɡ ɟɝɨ ɹɱɟɟɤ. ɇɚ ɜɤɥɚɞɤɟ 
Ƚɥɚɜɧɚɹ ɜ ɝɪɭɩɩɟ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɵɛɟɪɢɬɟ ɋɨɪɬɢɪɨɜɤɚ ɢ ɮɢɥɶɬɪ 
ɜɵɩɨɥɧɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɞɟɣɫɬɜɢɣ:  

Ⱦɥɹ ɫɨɪɬɢɪɨɜɤɢ ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ 
ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ɋɨɪɬɢɪɨɜɤɚ ɨɬ Ⱥ ɞɨ ə.  

Ⱦɥɹ ɫɨɪɬɢɪɨɜɤɢ ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ ɩɨ ɭɛɵɜɚɧɢɸ 
ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ɋɨɪɬɢɪɨɜɤɚ ɨɬ ə ɞɨ Ⱥ. 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɞɚɧɧɵɯ ɜ ɞɪɭɝɢɯ ɫɬɨɥɛɰɚɯ 
ɬɚɛɥɢɰɵ. 

1.4. ɋɨɪɬɢɪɨɜɤɚ ɱɢɫɟɥ. ȼɵɛɟɪɢɬɟ ɫɬɨɥɛɟɰ ɫ ɱɢɫɥɨɜɵɦɢ ɞɚɧɧɵɦɢ ɢ 
ɜɵɩɨɥɧɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɞɟɣɫɬɜɢɣ:  

 ɞɥɹ ɫɨɪɬɢɪɨɜɤɢ ɱɢɫɟɥ ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ 
ɋɨɪɬɢɪɨɜɤɚ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ; 

 ɞɥɹ ɫɨɪɬɢɪɨɜɤɢ ɱɢɫɟɥ ɩɨ ɭɛɵɜɚɧɢɸ ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ 
ɋɨɪɬɢɪɨɜɤɚ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ. 

1.5. Ɏɢɥɶɬɪɚɰɢɹ ɞɚɧɧɵɯ. Ɏɢɥɶɬɪ - ɷɬɨ ɛɵɫɬɪɵɣ ɢ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ 
ɜɵɞɟɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɝɪɭɩɩɵ ɬɪɟɛɭɟɦɵɯ ɞɚɧɧɵɯ. ȼ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɦ 
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ɫɩɢɫɤɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɥɶɤɨ ɫɬɪɨɤɢ, ɨɬɜɟɱɚɸɳɢɟ ɡɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ. ɉɨɞ 
ɭɫɥɨɜɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ, ɡɚɞɚɧɧɨɟ ɞɥɹ ɨɬɛɨɪɚ ɡɚɩɢɫɟɣ, 
ɜɤɥɸɱɚɟɦɵɯ ɜ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɧɚɛɨɪ ɡɚɩɢɫɟɣ ɞɥɹ ɫɬɨɥɛɰɚ. ȼ 
ɨɬɮɢɥɶɬɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɥɶɤɨ ɫɬɪɨɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɜɵɛɪɚɧɧɵɦ ɭɫɥɨɜɢɹɦ (Ɉɝɪɚɧɢɱɟɧɢɟ, ɡɚɞɚɧɧɨɟ ɞɥɹ ɨɬɛɨɪɚ ɡɚɩɢɫɟɣ, 
ɜɤɥɸɱɚɟɦɵɯ ɜ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɧɚɛɨɪ ɡɚɩɢɫɟɣ ɡɚɩɪɨɫɚ ɢɥɢ ɮɢɥɶɬɪɚ), ɚ 
ɧɟɧɭɠɧɵɟ ɫɬɪɨɤɢ ɫɤɪɵɜɚɸɬɫɹ. ȼɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

 ȼɵɞɟɥɢɬɟ ɜɫɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ, ɧɚ ɜɤɥɚɞɤɟ Ƚɥɚɜɧɚɹ ɜ ɝɪɭɩɩɟ 
Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ ɋɨɪɬɢɪɨɜɤɚ ɢ ɮɢɥɶɬɪ, ɚ ɡɚɬɟɦ 
ɜɵɛɟɪɢɬɟ ɜ ɫɩɢɫɤɟ ɩɭɧɤɬ Ɏɢɥɶɬɪ.  

 ɓɟɥɤɧɢɬɟ ɤɧɨɩɤɭ ɪɹɞɨɦ ɫ ɡɚɝɨɥɨɜɤɨɦ ɫɬɨɥɛɰɚ Ƚɨɪɨɞ, ɜ ɤɚɱɟɫɬɜɟ 
ɭɫɥɨɜɢɹ ɜɵɛɟɪɟɬɟ ɋɉɛ ɢ ɩɨɫɦɨɬɪɢɬɟ ɧɚ ɪɟɡɭɥɶɬɚɬ ɮɢɥɶɬɪɚɰɢɢ. Ɂɚɬɟɦ 
ɚɧɚɥɨɝɢɱɧɵɟ ɞɟɣɫɬɜɢɹ ɩɨɜɬɨɪɢɬɟ ɞɥɹ ɫɬɨɥɛɰɚ Ⱥɝɟɧɬ ɢ ɨɰɟɧɢɬɟ ɪɚɛɨɬɭ 
ɧɟɤɨɬɨɪɵɯ ɢɡ ɚɝɟɧɬɨɜ ɞɚɧɧɨɝɨ ɫɩɢɫɤɚ. Ʉɚɤ ɜɢɞɧɨ, ɜ ɨɬɮɢɥɶɬɪɨɜɚɧɧɵɯ 
ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɥɶɤɨ ɫɬɪɨɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɛɪɚɧɧɵɦ 
ɭɫɥɨɜɢɹɦ ɜɤɥɸɱɚɟɦɵɟ ɜ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɧɚɛɨɪ ɡɚɩɢɫɟɣ ɡɚɩɪɨɫɚ ɢɥɢ 
ɮɢɥɶɬɪɚ. 

2.ɉɨɫɬɪɨɟɧɢɟ ɫɜɨɞɧɵɯ ɬɚɛɥɢɰ. 
2.1. ɋɨɡɞɚɬɶ ɧɚ ɪɚɛɨɱɟɦ ɥɢɫɬɟ 3 ɋɜɨɞɧɭɸ ɬɚɛɥɢɰɭ, ɚɧɚɥɢɡɢɪɭɸɳɭɸ 

ɞɚɧɧɵɟ ɜ ɧɟɨɬɫɨɪɬɢɪɨɜɚɧɧɨɦ ɫɩɢɫɤɟ ɧɢɠɟɩɪɢɜɟɞɟɧɧɨɣ ɬɚɛɥɢɰɵ «ȻɘȾɀȿɌ 
ɍɑȿȻɇɈȽɈ ȼɊȿɆȿɇɂ ɉɈ ȼɂȾȺɆ ɈȻɍɑȿɇɂə». 

2.2. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɵ ɧɚ ɜɤɥɚɞɤɟ ȼɫɬɚɜɤɚ ɜ ɝɪɭɩɩɟ 
Ɍɚɛɥɢɰɵ ɜɵɛɟɪɢɬɟ ɪɚɡɞɟɥ ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ, ɚ ɡɚɬɟɦ ɩɭɧɤɬ ɋɜɨɞɧɚɹ 
ɬɚɛɥɢɰɚ.  

2.3. ɇɚ ɷɤɪɚɧ ɛɭɞɟɬ ɜɵɜɟɞɟɧɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɋɨɡɞɚɧɢɟ ɫɜɨɞɧɨɣ 
ɬɚɛɥɢɰɵ. ȼɵɞɟɥɢɬɟ ɬɚɛɥɢɰɭ ɢ ɧɨɜɵɣ ɢɥɢ ɬɟɤɭɳɢɣ ɥɢɫɬ ɞɥɹ ɫɨɡɞɚɜɚɟɦɨɣ 
ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɵ ɢ ɧɚɠɦɢɬɟ ɈɄ. 

2.4. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɋɩɢɫɨɤ ɩɨɥɟɣ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɵ ɜɵɛɟɪɢɬɟ 
ɩɨɥɹ ɞɥɹ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɵ ɢ ɩɟɪɟɬɚɳɢɬɟ ɢɯ ɜ ɭɤɚɡɚɧɧɵɟ ɧɢɠɟ ɨɛɥɚɫɬɢ. 
ɇɚɩɪɢɦɟɪ, ɩɟɪɟɬɚɳɢɬɟ ɩɨɥɟ ɉɪɟɞɦɟɬ ɜ ɇɚɡɜɚɧɢɟ ɫɬɪɨɤ, Ʉɨɥ-ɜɨ ɱɚɫɨɜ ɜ 
ɧɟɞɟɥɸ - ɜ ɩɨɥɟ Ɂɧɚɱɟɧɢɹ, ɚ ɩɨɥɹ Ʉɭɪɫ ɢ ȼɢɞ ɨɛɭɱɟɧɢɹ – ɜ ɩɨɥɟ ɇɚɡɜɚɧɢɹ 
ɫɬɨɥɛɰɨɜ. 

2.5. ɋɨɡɞɚɣɬɟ ɫɜɨɞɧɭɸ ɬɚɛɥɢɰɭ, ɫɨɞɟɪɠɚɳɭɸ: 
 ɜ ɫɬɪɨɤɚɯ - ɞɚɧɧɵɟ ɩɨ ɩɨɥɸ Ʉɭɪɫ; 

 ɜ ɫɬɨɥɛɰɚɯ - ɞɚɧɧɵɟ ɩɨ ɩɨɥɸ ȼɢɞ ɨɛɭɱɟɧɢɹ; 

 ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɩɨɥɸ Ʉɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ. 
2.6. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɵɯ ɞɟɣɫɬɜɢɣ ɩɨɥɭɱɢɬɟ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɫɜɨɞɧɨɣ 

ɬɚɛɥɢɰɵ ɢ ɢɬɨɝɢ. ɇɚɠɦɢɬɟ ɧɚ ɤɧɨɩɤɭ ȼɵɛɨɪɚ ɭɫɥɨɜɢɣ ɢ ɜɵɛɟɪɢɬɟ ɤɚɤɨɣ-
ɧɢɛɭɞɶ ɩɪɟɞɦɟɬ. ȼɵɞɟɥɢɬɟ ɩɨɥɭɱɟɧɧɭɸ ɫɜɨɞɧɭɸ ɬɚɛɥɢɰɭ ɢ ɜɵɛɟɪɢɬɟ ɜɢɞ 
ɬɚɛɥɢɰɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɢɫɩɨɥɶɡɭɹ ɜɤɥɚɞɤɭ Ʉɨɧɫɬɪɭɤɬɨɪ, ɢ ɦɟɧɸ ɋɬɢɥɢ 
ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɵ.   

2.7. ɋɨɡɞɚɣɬɟ ɞɪɭɝɭɸ ɫɜɨɞɧɭɸ ɬɚɛɥɢɰɭ, ɫɨɞɟɪɠɚɳɭɸ: 
 ɜ ɫɬɪɨɤɚɯ - ɞɚɧɧɵɟ ɩɨ ɩɨɥɸ ɉɪɟɞɦɟɬ; 

 ɜ ɫɬɨɥɛɰɚɯ - ɞɚɧɧɵɟ ɩɨ ɩɨɥɸ Ʉɭɪɫ; 
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 ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɩɨɥɸ Ʉɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ; 
2.8. ȼɵɩɨɥɧɢɬɟ ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɞɟɣɫɬɜɢɹ ɧɚɞ ɩɨɥɭɱɟɧɧɨɣ ɫɜɨɞɧɨɣ 

ɬɚɛɥɢɰɟɣ. 
2.9. ɉɨɫɬɪɨɣɬɟ ɝɢɫɬɨɝɪɚɦɦɵ ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɫɜɨɞɧɵɯ ɬɚɛɥɢɰ. Ⱦɥɹ 

ɩɨɫɬɪɨɟɧɢɹ ɜɵɞɟɥɢɬɟ ɫɜɨɞɧɭɸ ɬɚɛɥɢɰɭ ɢ ɢɫɩɨɥɶɡɭɹ ɜɤɥɚɞɤɭ ȼɫɬɚɜɤɚ–
Ⱦɢɚɝɪɚɦɦɚ – Ƚɢɫɬɨɝɪɚɦɦɚ ɜɵɛɟɪɢɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɢɞ ɝɢɫɬɨɝɪɚɦɦɵ. 
ɂɫɩɨɥɶɡɭɹ ɜɤɥɚɞɤɭ Ɇɚɤɟɬ ɨɮɨɪɦɢɬɟ ɝɢɫɬɨɝɪɚɦɦɭ (ɧɚɡɜɚɧɢɟ ɝɢɫɬɨɝɪɚɦɦɵ, 
ɨɫɟɣ ɢ ɬ.ɩ.). 

2.10. ɋɨɯɪɚɧɢɬɶ ɫɨɡɞɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ. 
 

ȻɘȾɀȿɌ ɍɑȿȻɇɈȽɈ ȼɊȿɆȿɇɂ ɉɈ ȼɂȾȺɆ ɈȻɍɑȿɇɂə 
 

ɉɪɟɞɦɟɬ
Кɨɥ-ɜɨ 
чɚɫɨɜ ɜ 
ɧɟɞɟɥɸ

КУɊɋ Виɞ ɨɛɭчɟɧиɹ

Иɫɬɨɪɢя 2 1 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ʌɨɝɢɤɚ 1 1 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ 3 1 ɍɱɟɛɧɚя ɩɪɚɤɬɢɤɚ
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ 2 1 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Иɧɮɨɪɦɚɬɢɤɚ 4 2 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ 2 2 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
ɉɪɨɱɢɟ 3 3 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
ɋɨɰɢɨɥɨɝɢя 4 3 ɍɱɟɛɧɚя ɩɪɚɤɬɢɤɚ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ 1 5 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ʌɨɝɢɤɚ 2 1 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ 2 4 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɉɪɨɱɢɟ 2 4 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
ɉɪɨɱɢɟ 3 3 Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ 2 1 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɋɨɰɢɨɥɨɝɢя 1 2 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɍɟɨɪɢя Ƚɨɫɭɞɚɪɫɬɜɚ ɢ ɉɪɚɜɚ 2 1 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Иɫɬɨɪɢя Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Иɧɮɨɪɦɚɬɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɉɪɨɱɢɟ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Иɧɮɨɪɦɚɬɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɋɩɟɰɢɚɥɶɧɨɫɬɶ ɉɪɚɤɬɢɤɚ ɩɨ ɫɩɟɰ-ɬɢ
ɋɩɟɰɢɚɥɶɧɨɫɬɶ Ⱦɢɩɥɨɦɧɚя ɩɪɚɤɬɢɤɚ
Иɧɮɨɪɦɚɬɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ

ɉɪɟɞɦɟɬ
Кɨɥ-ɜɨ 
чɚɫɨɜ ɜ 
ɧɟɞɟɥɸ

КУɊɋ Виɞ ɨɛɭчɟɧиɹ

Иɫɬɨɪɢя Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ʌɨɝɢɤɚ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ ɍɱɟɛɧɚя ɩɪɚɤɬɢɤɚ
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Иɧɮɨɪɦɚɬɢɤɚ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
ɉɪɨɱɢɟ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
ɋɨɰɢɨɥɨɝɢя ɍɱɟɛɧɚя ɩɪɚɤɬɢɤɚ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ʌɨɝɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɉɪɨɱɢɟ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
ɉɪɨɱɢɟ Эɤɡɚɦɟɧɚɰ. ɫɟɫɫɢя
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɋɨɰɢɨɥɨɝɢя Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɍɟɨɪɢя Ƚɨɫɭɞɚɪɫɬɜɚ ɢ ɉɪɚɜɚ 2 1 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ 1 5 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Иɫɬɨɪɢя 2 1 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ 1 2 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ 3 1 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Иɧɮɨɪɦɚɬɢɤɚ 3 2 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ 2 2 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ 3 2 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɉɪɨɱɢɟ 4 2 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɇɚɬɟɦɚɬɢɤɚ 1 3 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ 2 3 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɍɟɨɪɢя ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɚɜɚ 2 3 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Иɧɮɨɪɦɚɬɢɤɚ 2 4 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
Ɉɫɧɨɜɵ ɷɤɨɧɨɦɢɱ. ɬɟɨɪɢɢ 1 4 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
ɋɩɟɰɢɚɥɶɧɨɫɬɶ 4 4 ɉɪɚɤɬɢɤɚ ɩɨ ɫɩɟɰ-ɬɢ
ɋɩɟɰɢɚɥɶɧɨɫɬɶ 6 5 Ⱦɢɩɥɨɦɧɚя ɩɪɚɤɬɢɤɚ
Иɧɮɨɪɦɚɬɢɤɚ 3 1 Ɍɟɨɪɟɬɢɱ. ɨɛɭɱɟɧɢɟ
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ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 4 

Ɍɟɦɚ: «ȼɵɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɜ Excel» 
Цɟɥɶ ɡɚɧяɬɢя: ɩɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɜɵɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɣ 

ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɭ=f(x)ɢ ɩɨɫɬɪɨɟɧɢɹ ɢɯ ɝɪɚɮɢɤɨɜ ɜ Excel 
Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ: 
1.ɉɨɫɬɪɨɟɧɢɟ ɩɪɹɦɨɣ. 
2.ɉɨɫɬɪɨɟɧɢɟ ɩɚɪɚɛɨɥɵ. 

 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ – ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

ȼ Excel ɭɞɨɛɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɫɬɪɨɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɭɧɤɰɢɣ ɧɚ 
ɩɥɨɫɤɨɫɬɢ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

1.ɉɨɫɬɪɨɟɧɢɟ ɩɪɹɦɨɣ. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɫɬɪɨɟɧɢɟ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ 
Excel ɧɚ ɩɪɢɦɟɪɟ ɭɪɚɜɧɟɧɢɹ ɭ=2ɯ+1 ɜ ɞɢɚɩɚɡɨɧɟ ɯ[0; 3] ɫ ɲɚɝɨɦ ɯ=0,25.  

1.1. ȼɜɨɞ ɞɚɧɧɵɯ. Ⱦɥɹ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ ɏ ɢ ɮɭɧɤɰɢɢ ɍ 
ɫɥɟɞɭɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɬɚɛɥɢɰɟ, ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɡɚɩɨɥɧɟɧ 
ɡɧɚɱɟɧɢɹɦɢ ɏ, ɚ ɜɬɨɪɨɣ – ɮɭɧɤɰɢɟɣ ɍ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɹɱɟɣɤɭ Ⱥ1 ɜɜɨɞɢɦ 
ɡɚɝɨɥɨɜɨɤ Ⱥɪɝɭɦɟɧɬ, ɚ ɜ ɹɱɟɣɤɭ ȼ1 – ɡɚɝɨɥɨɜɨɤ ɉɪɹɦɚɹ. 

1.2. ȼ ɹɱɟɣɤɭ Ⱥ2 ɜɜɨɞɢɬɫɹ ɩɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ 0, ɚ ɜ ɹɱɟɣɤɭ 
A3 ɜɜɨɞɢɬɫɹ ɜɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ ɫ ɭɱɟɬɨɦ ɲɚɝɚ ɩɨɫɬɪɨɟɧɢɹ (0,25). 
Ɂɚɬɟɦ, ɜɵɞɟɥɢɜ ɛɥɨɤ ɹɱɟɟɤ Ⱥ2: ȺɁ, ɚɜɬɨɡɚɩɨɥɧɟɧɢɟɦ ɩɨɥɭɱɚɟɦ ɜɫɟ 
ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ (ɡɚ ɩɪɚɜɵɣ ɧɢɠɧɢɣ ɭɝɨɥ ɛɥɨɤɚ ɩɪɨɬɹɝɢɜɚɟɦ ɞɨ ɹɱɟɣɤɢ 
Ⱥ14). Ⱦɚɥɟɟ ɜɜɨɞɢɦ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ: ɜ ɹɱɟɣɤɭ ȼ2 ɜɜɨɞɢɦ ɮɨɪɦɭɥɭ: 
=2*A2+1, ɡɚɬɟɦ ɤɨɩɢɪɭɟɦ ɷɬɭ ɮɨɪɦɭɥɭ ɜ ɹɱɟɣɤɢ ȼ2:ȼ14.  ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɫɥɟɞɭɸɳɚɹ ɬɚɛɥɢɰɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ 
ɪɟɡɭɥɶɬɚɬɨɜ (ɪɢɫ.1.). 
 

 
Ɋɢɫ.1.ɉɨɫɬɪɨɟɧɢɟ ɩɪɹɦɨɣ 
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1.3. ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ. ȼɵɞɟɥɢɬɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɫɬɨɥɛɰɟ ȼ, ɢ, ɢɫɩɨɥɶɡɭɹ ɜɤɥɚɞɤɭ ȼɫɬɚɜɤɚ – Ⱦɢɚɝɪɚɦɦɵ - Ƚɪɚɮɢɤ, 
ɩɨɫɬɪɨɣɬɟ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɭ=2ɯ+1 (ɪɢɫ.2.). 

1.4. ɂɫɩɨɥɶɡɭɹ   ɜɤɥɚɞɤɭ Ʉɨɧɫɬɪɭɤɬɨɪ, ɜɵɩɨɥɧɢɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɨɮɨɪɦɥɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɝɪɚɮɢɤɚ (ɧɚɡɜɚɧɢɟ ɝɪɚɮɢɤɚ ɢ ɨɫɟɣ, ɪɚɡɦɟɳɟɧɢɟ 
ɥɟɝɟɧɞɵ ɢ ɬ.ɩ.). 
 
 

 
Ɋɢɫ.2. Ƚɪɚɮɢɤ ɩɪɹɦɨɣ 

 

2.ɉɨɫɬɪɨɟɧɢɟ ɩɚɪɚɛɨɥɵ.  ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ 
ɩɨɫɬɪɨɟɧɢɟ ɩɚɪɚɛɨɥɵ ɜɢɞɚ: ɭ=ɯ2ɜ ɞɢɚɩɚɡɨɧɟ ɯ[–3; +3] ɫ ɲɚɝɨɦ ɯ=0,5. 

2.1. ȼɜɨɞ ɞɚɧɧɵɯ. ȼ ɹɱɟɣɤɭ Ⱥ2 ɜɜɨɞɢɬɫɹ ɩɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ 
(-3), ɜ ɹɱɟɣɤɭ A3 ɜɜɨɞɢɬɫɹ ɜɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ (–2,5), ɚ ɡɚɬɟɦ, 
ɜɵɞɟɥɢɜ ɛɥɨɤ ɹɱɟɟɤ Ⱥ2: ȺɁ, ɚɜɬɨɡɚɩɨɥɧɟɧɢɟɦ ɩɨɥɭɱɚɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ 
ɚɪɝɭɦɟɧɬɚ (ɡɚ ɩɪɚɜɵɣ ɧɢɠɧɢɣ ɭɝɨɥ ɛɥɨɤɚ ɩɪɨɬɹɝɢɜɚɟɦ ɞɨ ɹɱɟɣɤɢ Ⱥ14). 

Ⱦɚɥɟɟ ɜ ɹɱɟɣɤɭ ȼ2 ɜɜɨɞɢɦ ɭɪɚɜɧɟɧɢɟ =Ⱥ2*Ⱥ2, ɚ ɡɚɬɟɦ ɤɨɩɢɪɭɟɦ ɷɬɭ 
ɮɨɪɦɭɥɭ ɜ ɞɢɚɩɚɡɨɧ ȼ2:ȼ14. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɭɱɟɧɚ 
ɫɥɟɞɭɸɳɚɹ ɬɚɛɥɢɰɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

2.2. ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ. ɂɫɩɨɥɶɡɭɹ ɜɤɥɚɞɤɭ ȼɫɬɚɜɤɚ- 
Ⱦɢɚɝɪɚɦɦɚ, ɩɨɫɬɪɨɣɬɟ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɭ=ɯ^2. 

2.3. ɂɫɩɨɥɶɡɭɹ ɜɤɥɚɞɤɭ Ʉɨɧɫɬɪɭɤɬɨɪ, ɜɵɩɨɥɧɢɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɨɮɨɪɦɥɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɝɪɚɮɢɤɚ (ɧɚɡɜɚɧɢɟ ɝɪɚɮɢɤɚ ɢ ɨɫɟɣ, ɪɚɡɦɟɳɟɧɢɟ 
ɥɟɝɟɧɞɵ ɢ ɬ.ɩ.). 
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Ɋɢɫ.3. ɉɨɫɬɪɨɟɧɢɟ ɩɚɪɚɛɨɥɵ 

 
ȼɵɩɨɥɧɢɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 4 ɡɚɞɚɧɢɹ, ɧɨɦɟɪɚ ɭɬɨɱɧɢɬɟ ɭ 

ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 
Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 
1.       2.      3.     

4.      5.      6.     

7.       8.      9.     

10.     11.     12.    

13.     14.      15.    

 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 5 

Ɍɟɦɚ: ȼɵɱɢɫɥɟɧɢɟ ɫɥɨɠɧɵɯ ɮɭɧɤɰɢɣ ɜ Excel 
Цɟɥɶ ɡɚɧяɬɢя: ɩɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɜɵɱɢɫɥɟɧɢɹ ɫɥɨɠɧɵɯ 

ɮɭɧɤɰɢɣ ɨɬ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ z = f (x, ɭ)ɢ ɩɨɫɬɪɨɟɧɢɹ ɢɯ ɝɪɚɮɢɤɨɜ ɜ Excel. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ. 
1.ɋɨɡɞɚɧɢɟ ɮɨɪɦɭɥ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɣ ɨɬ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ. 
2.ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɬɢɩɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɬɪɟɯɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ. 
 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ – ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɩɨɫɬɪɨɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ, ɬɚɤɢɯ ɤɚɤ: ɷɥɥɢɩɫɨɢɞ, ɝɢɩɟɪɛɨɥɨɢɞ, ɩɚɪɚɛɨɥɨɢɞ ɢ ɬ.ɩ. 

 
1.ɋɨɡɞɚɧɢɟ ɮɨɪɦɭɥ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɣ ɨɬ ɞɜɭɯ 

ɩɟɪɟɦɟɧɧɵɯ. 

xxу sin5)(  x
exy )( 1)(  xxy

)1cos()(  xxy x
exy
)( 1)( 2  xxy

xxy cos)(  1)(  xxy 65)( 2  xxxy

3)( xxy  2)( xxy  65)( 2  xxxy

xxxy
2sin)(  12)(  xxy 12)(  xxy
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1.1. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɫɬɪɨɟɧɢɟ ɷɥɥɢɩɫɨɢɞɚ ɜ Excel ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɪɚɜɧɟɧɢɟɦ: ௫29 + ௬2ସ + ଶݖ = ͳ. 

 
1.2. ɉɭɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɷɥɥɢɩɫɨɢɞɚ, 

ɥɟɠɚɳɭɸ ɜ ɞɢɚɩɚɡɨɧɚɯ: ɯ[–3; 3], ɭ[–2; 2] ɫ ɲɚɝɨɦ =0,5 ɞɥɹ ɨɛɟɢɯ 
ɩɟɪɟɦɟɧɧɵɯ. 

 
1.3. ȼɧɚɱɚɥɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɟɪɟɦɟɧɧɨɣ z: 

. 
 

1.4. ȼɜɟɫɬɢ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɯ (ɩɨ ɜɟɪɬɢɤɚɥɢ), ɧɚɱɢɧɚɹ ɫ ɹɱɟɣɤɢ 
Ⱥ2ɢ ɭ(ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ), ɧɚɱɢɧɚɹ ɫ ɹɱɟɣɤɢ B1: 

 

 ɜ ɹɱɟɣɤɭ Ⱥ2 ɜɜɨɞɢɬɫɹ ɩɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ (ɯ= –3), ɡɚɬɟɦ ɜ 
ɹɱɟɣɤɭ A3 ɜɜɨɞɢɬɫɹ ɜɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ (ɯ= –2,5) ɢ, ɜɵɞɟɥɢɜ ɛɥɨɤ 
ɹɱɟɟɤ Ⱥ2:ȺɁ, ɚɜɬɨɡɚɩɨɥɧɟɧɢɟɦ ɩɨɥɭɱɚɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ ɯ (ɡɚ 
ɩɪɚɜɵɣ ɧɢɠɧɢɣ ɭɝɨɥ ɛɥɨɤɚ ɩɪɨɬɹɝɢɜɚɟɦ ɞɨ ɹɱɟɣɤɢ Ⱥ14); 

 ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ɭ ɜɜɨɞɢɦ ɜ ɫɬɪɨɤɭ 1. Ⱦɥɹ ɷɬɨɝɨ ɜ ɹɱɟɣɤɭ ȼ1 
ɜɜɨɞɢɬɫɹ ɩɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ (ɭ = –2), ɜ ɹɱɟɣɤɭ ɋ1 ɜɜɨɞɢɬɫɹ 
ɜɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ(ɭ = –1,5), ɚ ɡɚɬɟɦ, ɜɵɞɟɥɢɜ ɛɥɨɤ ɹɱɟɟɤ ȼ1:ɋ1, 
ɚɜɬɨɡɚɩɨɥɧɟɧɢɟɦ ɩɨɥɭɱɚɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ (ɡɚ ɩɪɚɜɵɣ ɧɢɠɧɢɣ 
ɭɝɨɥ ɛɥɨɤɚ ɩɪɨɬɹɝɢɜɚɟɦ ɞɨ ɹɱɟɣɤɢ J1). 

 
1.5. ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ z. Ⱦɥɹ ɷɬɨɝɨ ɤɭɪɫɨɪ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɦɟɫɬɢɬɶ ɜ ɹɱɟɣɤɭ ȼ2 ɢ ɜɵɡɜɚɬɶ Ɇɚɫɬɟɪ ɮɭɧɤɰɢɣ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ 
ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Ɇɚɫɬɟɪ ɮɭɧɤɰɢɣ ɜ ɩɨɥɟ Ʉɚɬɟɝɨɪɢɹ ɜɵɛɢɪɚɟɦ 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ, ɜ ɩɨɥɟ Ɏɭɧɤɰɢɹ ɜɵɛɢɪɚɟɦ ɮɭɧɤɰɢɸ Ʉɨɪɟɧɶ ɢ 
ɧɚɠɢɦɚɟɦ ɤɧɨɩɤɭ ɈɄ. ȼ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Ʉɨɪɟɧɶ ɜ ɪɚɛɨɱɟɦ ɩɨɥɟ ɜɜɨɞɢɦ 
ɩɨɞɤɨɪɟɧɧɨɟ ɜɵɪɚɠɟɧɢɟ: 1 - $Ⱥ2^2/9 - ȼ$1^2/4. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ 
ɫɢɦɜɨɥɵ $ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɮɢɤɫɚɰɢɢ ɚɞɪɟɫɚ ɫɬɨɥɛɰɚ Ⱥ - ɩɟɪɟɦɟɧɧɨɣ ɯ 
ɢ ɫɬɪɨɤɢ 1- ɩɟɪɟɦɟɧɧɨɣ ɭ. ɇɚɠɢɦɚɟɦ ɤɧɨɩɤɭ ɈɄ ɢ ɜ ɹɱɟɣɤɟ ȼ2 ɩɨɹɜɥɹɟɬɫɹ 
«#ɑɂɋɅɈ!», ɬɚɤ ɤɚɤ ɩɪɢ ɡɧɚɱɟɧɢɹɯ ɯ = –3 ɢ ɭ = –2 ɬɨɱɟɤ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɷɥɥɢɩɫɨɢɞɚ ɧɟ ɫɭɳɟɫɬɜɭɟɬ (ɪɢɫ .1). 
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Ɋɢɫ.1. Ɍɚɛɥɢɰɚ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ  

 
1.6. Ʉɨɩɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɢɡ ɹɱɟɣɤɢ ȼ2, ɞɥɹ ɱɟɝɨ 

ɚɜɬɨɡɚɩɨɥɧɟɧɢɟɦ (ɩɪɨɬɹɝɢɜɚɧɢɟɦ ɜɩɪɚɜɨ) ɤɨɩɢɪɭɟɦ ɷɬɭ ɮɨɪɦɭɥɭ ɜɧɚɱɚɥɟ ɜ 
ɞɢɚɩɚɡɨɧ B2:J2, ɚ ɡɚɬɟɦ ɩɪɨɬɹɝɢɜɚɧɢɟɦ ɜɧɢɡ ɤɨɩɢɪɭɟɦ ɜ ɞɢɚɩɚɡɨɧɟ ȼɁ:J14. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɬɚɛɥɢɰɚ ɜɫɟɯ ɬɨɱɟɤ ɷɥɥɢɩɫɨɢɞɚ 
(ɪɢɫ.1).  

2. ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɬɢɩɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɬɪɟɯɦɟɪɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ. 

2.1. ȼɵɞɟɥɹɟɦ ɩɨɥɭɱɟɧɧɭɸ ɬɚɛɥɢɰɭ (A1:J14), ɜɵɡɵɜɚɟɦ ɜɤɥɚɞɤɭ 
ȼɫɬɚɜɤɚ ɢ ɜ ɝɪɭɩɩɟ Ⱦɢɚɝɪɚɦɦɵ ɜɵɛɢɪɚɟɦ ɉɨɜɟɪɯɧɨɫɬɶȻɟɫɰɜɟɬɧɚɹ 
ɨɛɴёɦɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɧɚɠɢɦɚɟɦ ɈɄ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ 
ɩɨɜɟɪɯɧɨɫɬɶ ɷɥɥɢɩɫɨɢɞɚ (ɪɢɫ.2).  
 

 
Ɋɢɫ.2. ɉɨɜɟɪɯɧɨɫɬɶ ɷɥɥɢɩɫɨɢɞɚ 
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2.2. Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɫɪɟɞɫɬɜɚ Ɋɚɛɨɬɚ ɫ ɞɢɚɝɪɚɦɦɚɦɢ, ɨɮɨɪɦɥɹɟɦ 
ɩɨɥɭɱɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. ɇɚɩɪɢɦɟɪ, ɜɤɥɚɞɤɚ Ʉɨɧɫɬɪɭɤɬɨɪ ɩɨɡɜɨɥɹɟɬ 
ɜɵɛɪɚɬɶ ɫɬɢɥɶ ɞɢɚɝɪɚɦɦɵ, ɡɚɞɚɬɶ ɧɚɡɜɚɧɢɟ ɨɫɟɣ ɢ ɬ.ɞ. ȼɵɩɨɥɧɢɬɟ ɞɚɧɧɵɟ 
ɞɟɣɫɬɜɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɟ 2 ɡɚɞɚɧɢɹ, ɧɨɦɟɪɚ 
ɭɬɨɱɧɢɬɟ ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

 
Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 
 

1.ɉɨɫɬɪɨɢɬɶ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɷɥɥɢɩɫɨɢɞɚ: 

1
494

222


zyx

. 

Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɯ ɢ ɭ: ɯ[–2; 2] ɫ ɲɚɝɨɦ =0,5, ɭ[–3; 3] 

ɫ ɲɚɝɨɦ =1. 
2.ɉɨɫɬɪɨɢɬɶ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɨɞɧɨɩɨɥɨɫɬɧɨɝɨ ɝɢɩɟɪɛɨɥɨɢɞɚ: 

1
494

222


zyx

.
 

Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɯ ɢ ɭ: ɯ[–3; 3] ɫ ɲɚɝɨɦ =0,5, ɭ[–4; 

4] ɫ ɲɚɝɨɦ =1. 
3.ɉɨɫɬɪɨɢɬɶ ɷɥɥɢɩɬɢɱɟɫɤɢɣ ɩɚɪɚɛɨɥɨɢɞ: 

2
22

2
94

z
yx


.
 

Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɯ ɢ ɭ: ɯ[–2; 2] ɫ ɲɚɝɨɦ =0,5, ɭ[–3; 3] 

ɫ ɲɚɝɨɦ =1. 
4.ɉɨɫɬɪɨɢɬɶ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɨɧɭɫɚ 

0
494

222


zyx

.
 

Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɯ ɢ ɭ: ɯ[–2; 2] ɫ ɲɚɝɨɦ =0,5, ɭ [–3; 

3] ɫ ɲɚɝɨɦ =1. 
 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 6 
Ɍɟɦɚ: «ɉɪɢɦɟɧɟɧɢɟ ɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɪɚɫɱёɬɨɜ» 
Цɟɥɶ ɡɚɧяɬɢя: ɇɚɭɱɢɬɶɫɹ   ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. Ɂɚɤɪɟɩɢɬɶ ɧɚɜɵɤɢ ɩɨɫɬɪɨɟɧɢɹ ɢ 
ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰ ɜ Excel. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1. ɉɨɫɬɪɨɟɧɢɟ ɢ ɡɚɩɨɥɧɟɧɢɟ ɬɚɛɥɢɰ. 
2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɹɱɟɟɤ 

ɬɚɛɥɢɰɵ. 
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Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

1. ɉɨɫɬɪɨɟɧɢɟ ɢ ɡɚɩɨɥɧɟɧɢɟ ɬɚɛɥɢɰ. 
1.1. ɉɨɫɬɪɨɣɬɟ ɬɚɛɥɢɰɭ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1. Ɂɧɚɤɢ «?» ɜ ɹɱɟɣɤɚɯ 

ɨɡɧɚɱɚɸɬ, ɱɬɨ ɨɧɢ ɩɨɞɥɟɠɚɬ ɜɵɱɢɫɥɟɧɢɸ. 

 
 

Ɋɢɫ 1. Ɍɚɛɥɢɰɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
1.2. ɇɚɩɢɲɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɨɪɦɭɥɵ ɜ ɫɬɨɥɛɰɚɯ: Ɉɤɥɚɞ (ɪɭɛ.), 

ɉɪɟɦɢɹ ɜ %, ɉɪɟɦɢɹ(ɪɭɛ.), ɂɬɨɝɨ(ɪɭɛ.), ɇɚɥɨɝ(ɪɭɛ.), ɇɚ ɪɭɤɢ(ɪɭɛ.). 
1.3. Ɉɤɥɚɞ ɜ ɪɭɛɥɹɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɤɭɪɫɚ ɜ ɞɨɥɥɚɪɚɯ 

ɩɥɸɫ 10% ɨɤɥɚɞɚ ɨɬ ɞɨɛɪɨɝɨ ɯɨɡɹɢɧɚ ɮɢɪɦɵ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ, 
ɜɵɞɟɥɢɬɶ ɹɱɟɣɤɭ K8, ɧɚɛɪɚɬɶ ɮɨɪɦɭɥɭ =(J8*$C$4)+(J8*$C$4*10%) ɢ 
ɧɚɠɚɬɶ ɈɄ.  

1.4. ɋ ɩɨɦɨɳɶɸ Ⱥɜɬɨɡɚɩɨɥɧɟɧɢɹ ɫɤɨɩɢɪɨɜɚɬɶ ɮɨɪɦɭɥɭ ɞɨ ɤɨɧɰɚ 
ɫɬɨɥɛɰɚ.  Ɂɧɚɱɨɤ $ (ɚɛɫɨɥɸɬɧɚɹ ɚɞɪɟɫɚɰɢɹ) ɩɟɪɟɞ ɧɨɦɟɪɨɦ ɫɬɨɥɛɰɚ ɢ 
ɫɬɪɨɤɢ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Ⱥɜɬɨɡɚɩɨɥɧɟɧɢɹ ɚɞɪɟɫ ɹɱɟɣɤɢ C4 
ɦɟɧɹɬɶɫɹ ɧɟ ɛɭɞɟɬ. 

2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɹɱɟɟɤ 
ɬɚɛɥɢɰɵ. 

2.1. ɉɪɨɰɟɧɬ ɩɪɟɦɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɚɤ: ɟɫɥɢ ɪɚɛɨɬɧɢɤ ɨɬɪɚɛɨɬɚɥ 
ɜɫɟ ɪɚɛɨɱɢɟ ɞɧɢ, ɬɨ ɩɨɥɭɱɚɟɬ 100%, ɟɫɥɢ ɛɨɥɶɲɟ 14 ɞɧɟɣ, ɧɨ ɧɟ 22 ɞɧɹ, ɬɨ 
– 50%, ɜɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ - 25%. Ⱦɥɹ ɪɚɫɱɟɬɚ ɮɨɪɦɭɥɵ ɉɪɨɰɟɧɬ 
ɩɪɟɦɢɢ ɧɟɨɛɯɨɞɢɦɨ: 

 ȼɵɞɟɥɢɬɶ ɹɱɟɣɤɭ L8. 

 ɇɚ ɜɤɥɚɞɤɟ Ɏɨɪɦɭɥɵ ɜɵɛɪɚɬɶ Ʌɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɹ – ȿɋɅɂ. 

 Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ ɮɭɧɤɰɢɢ, ɜ ɜɟɪɯɧɸɸ ɫɬɪɨɱɤɭ ɜɜɟɞɟɦ ɜɵɪɚɠɟɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ <=14 (I8<=14). ȼ ɫɪɟɞɧɟɣ ɫɬɪɨɤɟ ɡɚɩɢɲɟɦ 
ɢɫɬɢɧɧɨɫɬɶ ɷɬɨɝɨ ɜɵɪɚɠɟɧɢɹ – 25%. ɉɟɪɟɯɨɞɢɦ ɤ ɬɪɟɬɶɟɣ ɫɬɪɨɤɟ – ɟɫɥɢ 
ɜɵɪɚɠɟɧɢɟ Ʌɨɠɶ (ɪɢɫ. 2). Ɉɱɟɜɢɞɧɨ, ɱɬɨ, ɢɫɩɨɥɶɡɭɹ ɬɨɥɶɤɨ ɨɞɧɭ ɮɭɧɤɰɢɸ 
ȿɋɅɂ, ɦɵ ɧɟ ɫɦɨɠɟɦ ɪɟɚɥɢɡɨɜɚɬɶ ɜɫɟɯ ɭɫɥɨɜɢɣ; 
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Ɋɢɫ. 2. Ɋɟɚɥɢɡɚɰɢɹ ɭɫɥɨɜɢɹ «ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ <=14». 

 
ȼɜɟɞɟɦ ɟɳɟ ɨɞɧɭ ɮɭɧɤɰɢɸ ȿɋɅɂ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ ɭɫɥɨɜɢɟ, ɟɫɥɢ 

ɨɬɪɚɛɨɬɚɥ ɛɨɥɶɲɟ 14 ɞɧɟɣ, ɧɨ ɧɟ 22 ɞɧɹ, ɬɨ – 50% ɩɪɟɦɢɢ.   
Ⱦɥɹ ɷɬɨɝɨ ɜ ɬɪɟɬɶɟɣ ɫɬɪɨɤɟ (ɪɢɫ. 2) ɧɚɛɟɪɟɦ, ȿɋɅɂ, ɜ ɤɨɦɚɧɞɧɨɣ 

ɫɬɪɨɤɟ ɳɟɥɤɧɟɦ ɦɵɲɤɨɣ ɦɟɠɞɭ ɫɤɨɛɨɤ ɜɬɨɪɨɣ ɮɭɧɤɰɢɢ, ȿɋɅɂ ɢ 
ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ ɷɬɨɣ ɮɭɧɤɰɢɢ. 

ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɧɟɨɛɯɨɞɢɦɨ ɪɟɚɥɢɡɨɜɚɬɶ ɞɜɚ ɭɫɥɨɜɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ. 
Ⱦɥɹ ɷɬɨɝɨ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɨɝɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ ɂ. 

ȼɜɟɞɟɦ ɜ ɩɟɪɜɭɸ ɫɬɪɨɤɭ ɂ, ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɳɟɥɤɧɟɦ ɦɵɲɤɨɣ 
ɦɟɠɞɭ ɫɤɨɛɨɤ. Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ ɮɭɧɤɰɢɢ ɂ, ɡɚɬɟɦ ɜɜɟɞɟɦ ɞɚɧɧɵɟ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3. 

 
Ɋɢɫ. 3. Ɋɟɚɥɢɡɚɰɢɹ ɭɫɥɨɜɢɹ «14 <ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ<22» 

 
ɓɟɥɤɧɢɬɟ ɦɵɲɤɨɣ ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɩɟɪɟɞ ɩɨɫɥɟɞɧɟɣ ɫɤɨɛɤɨɣ, 

ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ ɜɬɨɪɨɣ ɮɭɧɤɰɢɢ ȿɋɅɂ, ɜ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɩɨɹɜɢɬɫɹ 
ɜɵɪɚɠɟɧɢɟ ɂ(I8>14;I8<22). 

ȼɨ ɜɬɨɪɭɸ ɢ ɬɪɟɬɶɸ ɫɬɪɨɤɢ ɜɜɟɞɢɬɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 50% ɢ 
100%(ɪɢɫ.4). 
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Ɋɢɫ.4. Ɋɟɚɥɢɡɚɰɢɹ ɭɫɥɨɜɢɹ «ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ >=22» 

 
ɋ ɩɨɦɨɳɶɸ Ⱥɜɬɨɡɚɩɨɥɧɟɧɢɹ ɫɤɨɩɢɪɭɣɬɟ ɮɨɪɦɭɥɭ ɞɨ ɤɨɧɰɚ 

ɫɬɨɥɛɰɚ;  
2.3. ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɞɨɥɠɧɚ ɩɨɹɜɢɬɶɫɹ ɮɨɪɦɭɥɚ ɜɢɞɚ:  
 
=ȿɋɅɂ (I8<=14;25%;ȿɋɅɂ(ɂ(I8>14;I8<22);50%;100%)). 
 
2.4. ɉɪɟɦɢɹ ɜ ɪɭɛɥɹɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɨɤɥɚɞ ɜ ɪɭɛɥɹɯ, 

ɭɦɧɨɠɟɧɧɵɣ ɧɚ % ɩɪɟɦɢɢ (K8*L8). 
2.5. ɂɬɨɝɨ ɜ ɪɭɛɥɹɯ: (ɨɬɪɚɛɨɬɤɚ * ɨɤɥɚɞ/ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ) + 

ɫɭɦɦɚ ɩɪɟɦɢɢ (I8*(K8/$C$3)+M8). 
2.6. ɇɚɥɨɝ: ɟɫɥɢ ɂɬɨɝɨ ɩɨɥɭɱɚɟɬɫɹ ɦɟɧɶɲɟ 10000 ɪɭɛɥɟɣ, ɬɨ 13%, 

ɢɧɚɱɟ 25%. Ɋɚɫɫɱɢɬɚɣɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɢɫɩɨɥɶɡɭɹ ɮɭɧɤɰɢɸ ȿɫɥɢ.  

2.7. ɇɚ ɪɭɤɢ: ɂɬɨɝɨ  ɇɚɥɨɝ. 
2.8. Ⱦɨɛɟɣɬɟɫɶ, ɱɬɨɛɵ ɜɨ ɜɫɟɯ ɪɚɫɫɱɢɬɵɜɚɟɦɵɯ ɹɱɟɣɤɚɯ ɛɵɥ ɧɚɫɬɪɨɟɧ 

ɞɟɧɟɠɧɵɣ ɮɨɪɦɚɬ   ɫ ɞɜɭɦɹ ɞɟɫɹɬɢɱɧɵɦɢ ɡɧɚɤɚɦɢ. 
2.9. ɉɪɢɦɟɧɢɬɟ ɲɪɢɮɬɨɜɨɟ ɨɮɨɪɦɥɟɧɢɟ ɢ ɡɚɥɢɜɤɭ. 
2.10.  Ɉɛɪɭɲɢɜ ɤɭɪɫ ɞɨɥɥɚɪɚ ɞɨ 10 ɪɭɛɥɟɣ, ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɮɨɪɦɭɥɵ 

ɪɚɛɨɬɚɸɬ ɧɨɪɦɚɥɶɧɨ. 
 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 7 
Ɍɟɦɚ: «Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 

Excel» 
Цɟɥɶ ɡɚɧяɬɢя: ɢɡɭɱɢɬɶ   ɢɫɩɨɥɶɡɨɜɚɧɢɟ Excel ɞɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 

ɞɚɧɧɵɯ. 
Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1.Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ Excel ɞɥɹ    
ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɮɭɧɤɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɨɩɵɬɧɵɦ ɩɭɬɟɦ. 
2. Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɤɪɢɜɨɣ. 
3. Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ. 
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Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

1. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ Excel ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɮɭɧɤɰɢɢ ɩɨɥɭɱɟɧɧɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ. 
Ɉɛɵɱɧɨ ɡɚɞɚɱɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɞɜɟ ɱɚɫɬɢ: 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɡɚɜɢɫɢɦɨɫɬɢ y=f(x) ɢ ɜɢɞɚ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɮɨɪɦɭɥɵ, ɬɨ ɟɫɬɶ ɪɟɲɚɸɬ, ɹɜɥɹɟɬɫɹ ɥɢ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɥɢɧɟɣɧɨɣ, 
ɤɜɚɞɪɚɬɢɱɧɨɣ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɢɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɞɪɭɝɨɣ; 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɜɵɛɪɚɧɧɨɣ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɡɚɞɚɧɧɨɣ 
ɮɭɧɤɰɢɢ ɨɤɚɡɵɜɚɟɬɫɹ ɧɚɢɥɭɱɲɢɦ. 

ȿɫɥɢ ɧɟɬ ɤɚɤɢɯ-ɥɢɛɨ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɞɥɹ ɩɨɞɛɨɪɚ ɜɢɞɚ 
ɮɨɪɦɭɥɵ, ɨɛɵɱɧɨ ɜɵɛɢɪɚɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡ ɱɢɫɥɚ 
ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɯ, ɫɪɚɜɧɢɜɚɹ ɢɯ ɝɪɚɮɢɤɢ ɫ ɝɪɚɮɢɤɨɦ ɡɚɞɚɧɧɨɣ ɮɭɧɤɰɢɢ. 
ɉɨɫɥɟ ɜɵɛɨɪɚ ɜɢɞɚ ɮɨɪɦɭɥɵ ɨɩɪɟɞɟɥɹɸɬ ɟɟ ɩɚɪɚɦɟɬɪɵ. Ⱦɥɹ ɧɚɢɥɭɱɲɟɝɨ 
ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɞɚɸɬ ɦɟɪɭ ɛɥɢɡɨɫɬɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ. ȿɫɥɢ ɮɭɧɤɰɢɹ f(x) ɡɚɞɚɧɚ ɝɪɚɮɢɤɨɦ ɢɥɢ 
ɬɚɛɥɢɰɟɣ (ɧɚ ɞɢɫɤɪɟɬɧɨɦ ɦɧɨɠɟɫɬɜɟ ɬɨɱɟɤ), ɬɨ ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 
ɩɪɢɛɥɢɠɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɪɚɡɧɨɫɬɶ f(x i)- Ψ(ɯi) ɞɥɹ ɬɨɱɟɤ ɯ0,ɯ1, . . ,ɯɩ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɪɵ ɩɪɢɛɥɢɠɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ 
ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɨɱɟɧɶ ɩɪɨɫɬɵ, ɛɵɫɬɪɨ ɩɪɢɜɨɞɹɬ ɤ 
ɪɟɡɭɥɶɬɚɬɭ, ɧɨ ɨɧ ɹɜɥɹɟɬɫɹ ɦɚɥɨ ɬɨɱɧɵɦ.  

Ɉɛɵɱɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɜɢɞɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. ɉɪɢ ɷɬɨɦ ɮɭɧɤɰɢɹ φ(x) 
ɫɱɢɬɚɟɬɫɹ ɧɚɢɥɭɱɲɢɦ ɩɪɢɛɥɢɠɟɧɢɟɦ f(ɯ), ɟɫɥɢ ɞɥɹ ɧɟɟ ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ 
ɨɬɤɥɨɧɟɧɢɣ «ɬɟɨɪɟɬɢɱɟɫɤɢɯ» ɡɧɚɱɟɧɢɣ Ψ(ɯi), ɧɚɣɞɟɧɧɵɯ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɮɨɪɦɭɥɟ, ɨɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ yi. ɢɦɟɟɬ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɮɭɧɤɰɢɹɦɢ.  

ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɮɭɧɤɰɢɣ: 
1. Ʌɢɧɟɣɧɚɹ: ɭ = ɚɯ+b. Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɪɚɫɬɭɬ ɢɥɢ ɭɛɵɜɚɸɬ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ. 
2. ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ: y = a0+ a1 x + a2x

2 +... + anx
n, ɝɞɟ n≤6, ɚ – 

ɤɨɷɮɮɢɰɢɟɧɬɵ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, 
ɩɨɨɱɟɪɟɞɧɨ ɜɨɡɪɚɫɬɚɸɳɢɯ ɢ ɭɛɵɜɚɸɳɢɯ. ɋɬɟɩɟɧɶ ɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɨɥɢɱɟɫɬɜɨɦ ɦɚɤɫɢɦɭɦɨɜ ɢɥɢ ɦɢɧɢɦɭɦɨɜ ɤɪɢɜɨɣ. ɉɨɥɢɧɨɦ ɜɬɨɪɨɣ 
ɫɬɟɩɟɧɢ ɦɨɠɟɬ ɨɩɢɫɚɬɶ ɬɨɥɶɤɨ ɨɞɢɧ ɦɚɤɫɢɦɭɦ ɢɥɢ ɦɢɧɢɦɭɦ, ɩɨɥɢɧɨɦ 
ɬɪɟɬɶɟɣ ɫɬɟɩɟɧɢ ɦɨɠɟɬ ɢɦɟɬɶ ɨɞɢɧ ɢɥɢ ɞɜɚ ɷɤɫɬɪɟɦɭɦɚ, ɱɟɬɜɟɪɬɨɣ ɫɬɟɩɟɧɢ 
- ɧɟ ɛɨɥɟɟ ɬɪɟɯ ɷɤɫɬɪɟɦɭɦɨɜ ɢ ɬ. ɞ. 

3. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ: ɭ = a*ln(x) + b, ɝɞɟ, ɚ ɢ b - ɤɨɧɫɬɚɧɬɵ, 
ln(x)– ɮɭɧɤɰɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɥɨɝɚɪɢɮɦɚ. Ɏɭɧɤɰɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɨɩɢɫɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɜɧɚɱɚɥɟ ɛɵɫɬɪɨ ɪɚɫɬɭɬ ɢɥɢ 
ɭɛɵɜɚɸɬ, ɚ ɡɚɬɟɦ ɩɨɫɬɟɩɟɧɧɨ ɫɬɚɛɢɥɢɡɢɪɭɸɬɫɹ. 

4. ɋɬɟɩɟɧɧɚɹ: y=bxa, ɝɞɟ, ɚ ɢ b- ɤɨɧɫɬɚɧɬɵ. Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ 
ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɫ 
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ɩɨɫɬɨɹɧɧɨ ɭɜɟɥɢɱɢɜɚɸɳɟɣɫɹ ɢɥɢ ɭɛɵɜɚɸɳɟɣ ɫɤɨɪɨɫɬɶɸ ɪɨɫɬɚ. Ⱦɚɧɧɵɟ ɧɟ 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɭɥɟɜɵɯ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

5. ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɚɹ: ɭ = beax,ɝɞɟ, ɚ ɢ b- ɤɨɧɫɬɚɧɬɵ, ɟ - ɨɫɧɨɜɚɧɢɟ 
ɧɚɬɭɪɚɥɶɧɨɝɨ ɥɨɝɚɪɢɮɦɚ. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɛɵɫɬɪɨ ɪɚɫɬɭɬ ɢɥɢ ɭɛɵɜɚɸɬ, ɚ ɡɚɬɟɦ 
ɫɬɚɛɢɥɢɡɢɪɭɸɬɫɹ.  

ɋɬɟɩɟɧɶ ɛɥɢɡɨɫɬɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɟɣ ɨɰɟɧɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɞɟɬɟɪɦɢɧɚɰɢɢ (R2). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɩɨɞɯɨɞɹɳɢɯ ɜɚɪɢɚɧɬɨɜ ɬɢɩɨɜ 
ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɯ ɮɭɧɤɰɢɣ, ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɫ ɛɨɥɶɲɢɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɞɟɬɟɪɦɢɧɚɰɢɢ, ɫɬɪɟɦɹɳɢɦɫɹ ɤ 1. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɧɚ ɞɢɚɝɪɚɦɦɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɳɟɥɱɤɨɦ ɩɪɚɜɨɣ ɤɧɨɩɤɢ ɦɵɲɢ 
ɜɵɡɜɚɬɶ ɜɵɩɥɵɜɚɸɳɟɟ ɤɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ ɢ ɜɵɛɪɚɬɶ ɩɭɧɤɬ Ⱦɨɛɚɜɢɬɶ 
ɥɢɧɢɸ ɬɪɟɧɞɚ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Ʌɢɧɢɹ ɬɪɟɧɞɚ ɧɚ 
ɜɤɥɚɞɤɟ Ɍɢɩ ɜɵɛɢɪɚɟɬɫɹ ɜɢɞ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ, ɚ ɧɚ ɜɤɥɚɞɤɟ 
ɉɚɪɚɦɟɬɪɵ ɡɚɞɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɨɬɨɛɪɚɠɟɧɢɟ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɤɪɢɜɨɣ. 

2. Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɤɪɢɜɨɣ. 
ɉɪɢɦɟɪ 1. ɂɡɭɱɢɬɶ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɣ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 

ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɤɚɦɩɚɧɢɟɣ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɢ 
ɩɨɞɨɛɪɚɬɶ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ ɮɭɧɤɰɢɸ, ɪɚɫɩɨɥɚɝɚɹ ɞɚɧɧɵɦɢ ɬɚɛɥɢɰɵ ɧɚ 
ɪɢɫ.1. 

Ɋɟɲɟɧɢɟ. 
2.1. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ 

ɞɚɧɧɵɟ ɜ ɪɚɛɨɱɭɸ ɬɚɛɥɢɰɭ. ȼɜɨɞɢɦ ɜ ɹɱɟɣɤɭ Ⱥ1 ɫɥɨɜɨ Ƚɨɞ. Ɂɚɬɟɦ ɜ ɹɱɟɣɤɢ 
Ⱥ2:Ⱥ6 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɜɨɞɢɦ ɝɨɞɵ, ɧɚɱɢɧɚɹ ɫ 2010. Ⱦɚɥɟɟ ɜ ɹɱɟɣɤɭ ȼ1 
ɡɚɧɨɫɢɦ ɫɥɨɜɨ ɉɪɨɞɭɤɰɢɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɚɛɥɢɱɧɵɣ ɤɭɪɫɨɪ ɜ ɹɱɟɣɤɭ 
ȼ2. Ɂɞɟɫɶ ɞɨɥɠɧɨ ɨɤɚɡɚɬɶɫɹ ɡɧɚɱɟɧɢɟ «17», ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɸ 
ɝɨɞɚ ɜ ɹɱɟɣɤɟ Ⱥ2. Ⱥɧɚɥɨɝɢɱɧɨ ɡɚɩɨɥɧɹɟɦ ɹɱɟɣɤɢ ȼɁ:ȼ6. 

Ƚɨɞ Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɭ.ɟ.) 

2010 17,0 

2011 18,0 
2012 18,9 

2013 19,7 

2014 19,7 
2015 19,8 

Ɋɢɫ.1. Ɍɚɛɥɢɰɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

2.2. Ⱦɚɥɟɟ ɩɨ ɜɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɭ ɞɚɧɧɵɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ 
ɞɢɚɝɪɚɦɦɭ. ɓɟɥɱɤɨɦ ɭɤɚɡɚɬɟɥɹ ɦɵɲɢ ɧɚ ɤɧɨɩɤɟ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 
ɨɬɤɪɵɜɚɟɦ ɜɤɥɚɞɤɭ ȼɫɬɚɜɤɚ ɢɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ⱦɢɚɝɪɚɦɦɵ ɜɵɛɢɪɚɟɦ - 
Ƚɪɚɮɢɤ. Ⱦɚɥɟɟ, ɜɜɨɞɢɦ ɧɚɡɜɚɧɢɟ ɞɢɚɝɪɚɦɦɵ – Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɧɚɡɜɚɧɢɟ 
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ɨɫɟɣ X ɢ ɍ - Ƚɨɞɵ ɢ ɍɫɥɨɜɧɵɟ ɟɞɢɧɢɰɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɩɨɥɭɱɢɦ 
ɝɪɚɮɢɤ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. 

2.3. Ɉɫɭɳɟɫɬɜɢɦ ɚɩɩɪɨɤɫɢɦɚɰɢɸ ɩɨɥɭɱɟɧɧɨɣ ɤɪɢɜɨɣ 
ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, ɩɨɫɤɨɥɶɤɭ ɤɪɢɜɚɹ ɞɨɜɨɥɶɧɨ 
ɝɥɚɞɤɚɹ ɢ ɧɟ ɫɢɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɹɦɨɣ ɥɢɧɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɭɤɚɡɚɬɟɥɶ 
ɦɵɲɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɨɞɧɭ ɢɡ ɬɨɱɟɤ ɝɪɚɮɢɤɚ ɢ ɳɟɥɤɚɟɦ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ. 
ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɤɨɧɬɟɤɫɬɧɨɦ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ Ⱦɨɛɚɜɢɬɶ ɥɢɧɢɸ 
ɬɪɟɧɞɚ. ɉɨɹɜɢɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Ʌɢɧɢɹ ɬɪɟɧɞɚ.  

2.4. ȼ ɷɬɨɦ ɨɤɧɟ ɧɚ ɜɤɥɚɞɤɟ Ɍɢɩ ɜɵɛɢɪɚɟɦ ɬɢɩ ɥɢɧɢɢ ɬɪɟɧɞɚ 
ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɬɟɩɟɧɶ 2, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɥɚɠɤɢ ɜ 
ɩɨɥɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɭɪɚɜɧɟɧɢɟ ɧɚ ɞɢɚɝɪɚɦɦɟ ɢ ɩɨɦɟɳɚɟɦ ɧɚ ɞɢɚɝɪɚɦɦɭ 
ɜɟɥɢɱɢɧɭ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ (R2). ɉɨɫɥɟ ɱɟɝɨ ɧɭɠɧɨ ɳɟɥɤɧɭɬɶ 
ɧɚ ɤɧɨɩɤɟ ɈɄ. 

2.5. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ ɧɚ ɞɢɚɝɪɚɦɦɟ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ 
ɤɪɢɜɭɸ (ɪɢɫ. 2). Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, ɭɪɚɜɧɟɧɢɟ ɧɚɢɥɭɱɲɟɣ 
ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɣ ɯ 
(1, 2, 3, ...) ɜɵɝɥɹɞɢɬ ɤɚɤ: y = -0,14x2 +1,5x+15,66. ɉɪɢ ɷɬɨɦ ɬɨɱɧɨɫɬɶ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ: R2= 0,9864.  

2.6. ɉɨɩɪɨɛɭɟɦ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɜɵɛɨɪɨɦ ɞɪɭɝɨɝɨ 
ɬɢɩɚ ɮɭɧɤɰɢɢ, ɜɨɡɦɨɠɧɨ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɩɪɢɛɥɢɠɟɧɢɟɦ. Ɂɞɟɫɶ 
ɜɨɡɦɨɠɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ. Ⱦɥɹ 
ɷɬɨɝɨ ɩɨɜɬɨɪɹɟɦ ɨɩɟɪɚɰɢɢ ɩ.2.3. ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɜ ɨɤɧɟ Ʌɢɧɢɹ 
ɬɪɟɧɞɚ ɧɚ ɜɤɥɚɞɤɟ Ɍɢɩ ɜɵɛɢɪɚɟɦ ɥɢɧɢɸ ɬɪɟɧɞɚ - Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ ɞɪɭɝɨɣ ɜɚɪɢɚɧɬ ɚɩɩɪɨɤɫɢɦɚɰɢɢ - ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɤɪɢɜɨɣ (ɪɢɫ. 3). 

 

 
Ɋɢɫ.2. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɵɟ 

ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɤɪɢɜɨɣ 
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Ɋɢɫ. 3. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɵɟ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɤɪɢɜɨɣ 
 

2.7. Ʉɚɤ ɦɨɠɧɨ ɜɢɞɟɬɶ ɢɡ ɪɢɫ.3, ɭɪɚɜɧɟɧɢɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ ɧɟɫɤɨɥɶɤɨ ɭɫɬɭɩɚɟɬ ɩɨ ɬɨɱɧɨɫɬɢ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɤɪɢɜɨɣ: R2

=0,9649<0,9887. ɉɨɷɬɨɦɭ, ɟɫɥɢ 
ɧɟɬ ɤɚɤɢɯ-ɥɢɛɨ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ 
ɧɚɢɥɭɱɲɟɣ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ ɹɜɥɹɟɬɫɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ 
ɮɭɧɤɰɢɟɣ ɜɬɨɪɨɣ ɫɬɟɩɟɧɢ ɢɡ ɞɜɭɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ.  

3. Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ 
ɉɪɢɦɟɪ 2.  

ɉɨɫɥɟ ɜɵɛɪɨɫɚ ɹɞɨɜɢɬɨɝɨ ɜɟɳɟɫɬɜɚ ɢɡ ɧɟɮɬɟɯɪɚɧɢɥɢɳɚ ɟɝɨ 
ɤɨɧɰɟɧɬɪɚɰɢɹ (ɦɝ/ɦ3) ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢɡɦɟɧɹɥɚɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟɣ (ɪɢɫ.4): 

ȼɪɟɦɹ ɩɨɫɥɟ ɜɵɛɪɨɫɚ 
(ɱɚɫ) 

Ʉɨɧɰɟɧɬɪɚɰɢɹ  
ɜɟɳɟɫɬɜɚ (ɦɝ/ɦ3) 

1 9,0 

3 3,8 

5 2,0 

8 1,3 

Ɋɢɫ.4. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 
Ɍɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɜɢɞ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜɚ ɜɨ ɜɪɟɦɟɧɢ ɢ ɨɰɟɧɢɬɶ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɧɚ ɦɨɦɟɧɬ ɜɵɛɪɨɫɚ. 

Ɋɟɲɟɧɢɟ. 
3.1. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ 

ɞɚɧɧɵɟ ɜ ɪɚɛɨɱɭɸ ɬɚɛɥɢɰɭ. ȼɜɨɞɢɦ ɜ ɹɱɟɣɤɭ Ⱥ1 ɫɥɨɜɨ ȼɪɟɦɹ. Ɂɚɬɟɦ ɜ 
ɹɱɟɣɤɢ Ⱥ2:Ⱥ5 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɜɨɞɢɦ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ: 1,3,5, 8. Ⱦɚɥɟɟ ɜ 
ɹɱɟɣɤɭ ȼ1 ɜɜɨɞɢɦ ɫɥɨɜɨ Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢ ɜ ɞɢɚɩɚɡɨɧ ɹɱɟɟɤ ȼ2:ȼ5 ɜɜɨɞɢɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜɚ. 

3.2. ɉɨ ɜɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɭ ɞɚɧɧɵɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ 
ɞɢɚɝɪɚɦɦɭ. ɉɨɫɤɨɥɶɤɭ ɡɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɢɧɚɦɢɤɭ ɢɡɦɟɧɟɧɢɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɜɪɟɦɟɧɢ, ɛɭɞɟɦ 
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ɫɬɪɨɢɬɶ ɞɢɚɝɪɚɦɦɭ Ɍɨɱɟɱɧɚɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. 

3.3. ȼɵɩɨɥɧɢɦ ɚɩɩɪɨɤɫɢɦɚɰɢɸ ɩɨɥɭɱɟɧɧɨɣ ɤɪɢɜɨɣ. ɉɨɫɤɨɥɶɤɭ 
ɤɪɢɜɚɹ ɧɚɩɨɦɢɧɚɟɬ ɷɤɫɩɨɧɟɧɬɭ ɢ ɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɧɚɢɛɨɥɟɟ 
ɜɟɪɨɹɬɧɵɣ ɡɚɤɨɧ ɢɡɦɟɧɟɧɢɹ – ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɭɤɚɡɚɬɟɥɶ ɦɵɲɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ 
ɨɞɧɭ ɢɡ ɬɨɱɟɤ ɝɪɚɮɢɤɚ ɢ ɳɟɥɤɚɟɦ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ 
ɤɨɧɬɟɤɫɬɧɨɦ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ Ⱦɨɛɚɜɢɬɶ ɥɢɧɢɸ ɬɪɟɧɞɚ. ȼɵɛɢɪɚɟɦ 
ɬɢɩ ɥɢɧɢɢ ɬɪɟɧɞɚ – ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɚɹ, ɉɚɪɚɦɟɬɪɵ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
ɮɥɚɠɤɢ ɜ ɩɨɥɹ, ɱɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɭɪɚɜɧɟɧɢɟ ɧɚ ɞɢɚɝɪɚɦɦɟ ɢ ɩɨɦɟɫɬɢɬɶ ɧɚ 
ɞɢɚɝɪɚɦɦɭ ɜɟɥɢɱɢɧɭ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ (R2). Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ 
ɨɰɟɧɤɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜɚ ɧɚ ɦɨɦɟɧɬ ɜɵɛɪɨɫɚ ɜ ɩɨɥɟ ɉɪɨɝɧɨɡ ɧɚɡɚɞ 
ɧɚ  ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ – 1, ɩɨɫɥɟ ɱɟɝɨ ɳɟɥɤɚɟɦ ɧɚ ɤɧɨɩɤɭ 
ɈɄ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ ɧɚ ɞɢɚɝɪɚɦɦɟ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ ɤɪɢɜɭɸ 
(ɪɢɫ. 5). 

 

 
Ɋɢɫ.5. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɵɟ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ 
 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɡɚɞɚɧɢɹ. 
1. ɉɨɫɬɪɨɢɬɶ ɮɭɧɤɰɢɸ, ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɨɬɪɚɠɚɸɳɭɸ ɞɚɧɧɭɸ 

ɡɚɜɢɫɢɦɨɫɬɶ: 
 

ɯ 1,0    1,5   3,0   4,5    5,0 

ɭ 1,25   1,4   1,5   1,75   2,25 

2. Ɂɚ ɩɟɪɜɵɟ 9 ɦɟɫɹɰɟɜ 2015 ɝɨɞɚ ɞɨɯɨɞ ɞɜɭɯ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɤɨɦɩɚɧɢɣ ɫɤɥɚɞɵɜɚɥɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

1 2,9 2,3 3,1 2,2 2,0 2,7 6,5 8,0 9,1 

2 2,8 2,6 4,1 6,3 5,0 5,4 5,3 3,4 3,2 

 
ɉɨɫɬɪɨɢɬɶ ɮɭɧɤɰɢɢ, ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɨɬɪɚɠɚɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 

ɞɨɯɨɞɚ ɨɬ ɜɪɟɦɟɧɢ ɜ ɨɛɟɢɯ ɤɨɦɩɚɧɢɹɯ. 
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3. Ʉɨɥɢɱɟɫɬɜɨ ɜɥɨɠɟɧɧɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 
ɤɨɦɩɚɧɢɢ ɫɪɟɞɫɬɜ (ɯ) ɢ ɩɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɛɵɥɶ (ɭ) ɫɨɨɬɧɨɫɹɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

ɯ 1,6 2,0   2,5    3,0    4,0 7,0 

ɭ 8,5 9,0 11,0 13,0 22,0 70,0 
 

Ɉɩɪɟɞɟɥɢɬɟ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɯ ɢ ɭ ɢ 
ɩɪɨɚɧɚɥɢɡɢɪɭɣɬɟ ɩɨɥɭɱɟɧɧɵɣ ɨɬɜɟɬ. Ʉɚɤɨɜɵ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ 
ɤɨɦɩɚɧɢɢ? Ʉɚɤɚɹ ɛɭɞɟɬ ɩɪɢɛɵɥɶ, ɟɫɥɢ ɜɥɨɠɢɬɶ 12 ɟɞɢɧɢɰ ɫɪɟɞɫɬɜ? 
ɋɤɨɥɶɤɨ ɧɚɞɨ ɜɥɨɠɢɬɶ ɫɪɟɞɫɬɜ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɩɪɢɛɵɥɶ 150 ɟɞɢɧɢɰ? 

 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 8 

Ɍɟɦɚ: «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ MS Excel ɩɪɢ ɪɟɲɟɧɢɢ ɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ ɫ ɦɚɬɪɢɰɚɦɢ» 

Цɟɥɶ ɡɚɧяɬɢя: ɩɪɢɨɛɪɟɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɦɚɫɫɢɜɚɦɢ 
ɞɚɧɧɵɯ.  

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ: 
1. Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ ɫ ɦɚɬɪɢɰɚɦɢ. 
2. Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

ɋɪɟɞɫɬɜɚ Excel ɦɨɝɭɬ ɛɵɬɶ ɜɟɫɶɦɚ ɩɨɥɟɡɧɵ ɜ ɥɢɧɟɣɧɨɣ 
ɚɥɝɟɛɪɟ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɞɥɹ ɨɩɟɪɚɰɢɣ ɫ ɦɚɬɪɢɰɚɦɢ ɢ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ 
ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ 
ɪɚɡɥɢɱɧɵɯ 
ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɣ ɢ ɤɨɦɩɚɤɬɧɨɣ 
ɦɚɬɪɢɱɧɨɣ ɮɨɪɦɟ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɪɟɲɟɧɢɢ ɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ ɦɵ ɢɦɟɟɦ ɞɟɥɨ ɫ ɦɚɬɪɢɰɚɦɢ ɢ ɚɪɢɮɦɟɬɢɱɟɫɤɢɦɢ ɞɟɣɫɬɜɢɹɦɢ ɫ 
ɧɢɦɢ. Ɇɚɬɪɢɰɟɣ ɪɚɡɦɟɪɚ m ɯ nɧɚɡɵɜɚɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɬɚɛɥɢɰɚ 
ɱɢɫɟɥ, ɫɨɞɟɪɠɚɳɚɹ m ɫɬɪɨɤ ɢ n ɫɬɨɥɛɰɨɜ. Ɇɚɬɪɢɰɵ ɨɛɨɡɧɚɱɚɸɬɫɹ 
ɩɪɨɩɢɫɧɵɦɢ (ɡɚɝɥɚɜɧɵɦɢ) ɛɭɤɜɚɦɢ ɥɚɬɢɧɫɤɨɝɨ ɚɥɮɚɜɢɬɚ. ɑɢɫɥɚ, 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɦɚɬɪɢɰɭ, ɧɚɡɵɜɚɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ ɦɚɬɪɢɰɵ ɢ ɨɛɨɡɧɚɱɚɸɬɫɹ 
ɫɬɪɨɱɧɵɦɢ ɛɭɤɜɚɦɢ ɫ ɞɜɨɣɧɨɣ ɢɧɞɟɤɫɚɰɢɟɣ: aij, ɝɞɟ i- ɧɨɦɟɪ ɫɬɪɨɤɢ, j- 
ɧɨɦɟɪ ɫɬɨɥɛɰɚ. ɇɚɩɪɢɦɟɪ, ɦɚɬɪɢɰɚ Ⱥ ɪɚɡɦɟɪɚ m ɯ n ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ: 

A=[ 𝑎ଵଵ 𝑎ଵଵ   … 𝑎ଵ௡𝑎ଶଵ 𝑎ଶଶ   … 𝑎ଶ௡⋯   ⋯     ⋯ ⋯𝑎௠ଵ 𝑎௠ଶ    … 𝑎௡௠]=aij 

ɝɞɟ: i=1, …,m; j=1, …,n 
Ʉɚɤ ɢ ɧɚɞ ɱɢɫɥɚɦɢ, ɧɚɞ ɦɚɬɪɢɰɚɦɢ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɪɹɞ ɨɩɟɪɚɰɢɣ, 

ɩɪɢɱɟɦ ɜ ɫɥɭɱɚɟ ɫ ɦɚɬɪɢɰɚɦɢ ɧɟɤɨɬɨɪɵɟ ɢɡ ɨɩɟɪɚɰɢɣ ɹɜɥɹɸɬɫɹ 
ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ. 
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1. Ɉɩɟɪɚɰɢɢ ɫ ɦɚɬɪɢɰɚɦɢ. 
1.1. Ɍɪɚɧɫɩɨɧɢɪɨɜɚɧɢɟ ɦɚɬɪɢɰ. 
Ɍɪɚɧɫɩɨɧɢɪɨɜɚɧɢɟɦ ɧɚɡɵɜɚɟɬɫɹ ɨɩɟɪɚɰɢɹ ɩɟɪɟɯɨɞɚ ɨɬ ɢɫɯɨɞɧɨɣ 

ɦɚɬɪɢɰɵ (Ⱥ) ɤ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɨɣ (AT). ɂɡ ɨɩɪɟɞɟɥɟɧɢɹ 
ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɨɣ ɦɚɬɪɢɰɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɟɫɥɢ ɢɫɯɨɞɧɚɹ ɦɚɬɪɢɰɚ Ⱥ ɢɦɟɟɬ 
ɪɚɡɦɟɪ m ɯ n, ɬɨ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ (AT) ɢɦɟɟɬ ɪɚɡɦɟɪ n ɯ m. Ⱦɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɢɹ ɜ Excel ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ ɌɊȺɇɋɉ, 
ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɨɦɟɧɹɬɶ ɨɪɢɟɧɬɚɰɢɸ ɦɚɫɫɢɜɚ ɧɚ ɪɚɛɨɱɟɦ ɥɢɫɬɟ ɫ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɢ ɧɚɨɛɨɪɨɬ. 

ɉɭɫɬɶ ɜ ɞɢɚɩɚɡɨɧ ɹɱɟɟɤ B1:F2 ɜɜɟɞɟɧɚ ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɚ 2 ɯ 5: 
A=[૛ ૚ ૝ ૜ ૟૞ ૡ ૠ ૙ ૢ] 

 
ɇɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɭɸ ɦɚɬɪɢɰɭ. Ɋɟɲɟɧɢɟ: 
 ȼɜɟɞɢɬɟ ɜ ɹɱɟɣɤɢ B1:F2 ɢɫɯɨɞɧɭɸ ɦɚɬɪɢɰɭ; 
 ȼɵɞɟɥɢɬɟ (ɭɤɚɡɚɬɟɥɟɦ ɦɵɲɢ ɩɪɢ ɧɚɠɚɬɨɣ ɥɟɜɨɣ ɤɧɨɩɤɟ) ɛɥɨɤ 

ɹɱɟɟɤ ɩɨɞ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɭɸ ɦɚɬɪɢɰɭ 2 ɯ 5 (ɧɚɩɪɢɦɟɪ, B3:C7); 
 ȼɵɛɟɪɟɬɟ ɜɤɥɚɞɤɭ Ɏɨɪɦɭɥɵ ɢ ɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ȼɢɛɥɢɨɬɟɤɚ 

ɮɭɧɤɰɢɣ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɫɵɥɤɢ ɢ ɦɚɫɫɢɜɵ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ 
ɜɵɛɟɪɟɬɟ ɮɭɧɤɰɢɸ ɌɊȺɇɋɉ; 

 ȼɜɟɞɢɬɟ ɞɢɚɩɚɡɨɧ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ B1:F2 ɜ ɪɚɛɨɱɟɟ ɩɨɥɟ Ɇɚɫɫɢɜ 
(ɭɤɚɡɚɬɟɥɟɦ ɦɵɲɢ ɩɪɢ ɧɚɠɚɬɨɣ ɥɟɜɨɣ ɤɧɨɩɤɟ). ɉɨɫɥɟ ɱɟɝɨ ɧɚɠɦɢɬɟ 
ɫɨɱɟɬɚɧɢɟ ɤɥɚɜɢɲ CTRL+SHIFT+ENTER (ɪɢɫ. 1). 

 

 
Ɋɢɫ.1. ɉɪɢɦɟɪ ɡɚɩɨɥɧɟɧɢɹ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ ɌɊȺɇɋɉ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɞɢɚɩɚɡɨɧɟ B3:C7 ɩɨɹɜɢɬɫɹ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɚɹ 

ɦɚɬɪɢɰɚ: 

AT=||૛ ૞૚ ૡ૝ ૠ૜ ૙૟ ૢ|| 
 
1.2. ȼɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɢɬɟɥɹ ɦɚɬɪɢɰɵ. 
ȼɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɜɚɞɪɚɬɧɵɯ ɦɚɬɪɢɰ ɹɜɥɹɟɬɫɹ ɢɯ 
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ɨɩɪɟɞɟɥɢɬɟɥɶ. Ɉɩɪɟɞɟɥɢɬɟɥɶ ɦɚɬɪɢɰɵ - ɷɬɨ ɱɢɫɥɨ, ɜɵɱɢɫɥɹɟɦɨɟ ɧɚ ɨɫɧɨɜɟ 
ɡɧɚɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ. Ɉɩɪɟɞɟɥɢɬɟɥɟɦ ɦɚɬɪɢɰɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ Ⱥ = 
(aij), ɢɥɢ ɨɩɪɟɞɟɥɢɬɟɥɟɦ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, «ɧɚɡɵɜɚɟɬɫɹ ɱɢɫɥɨ», ɤɨɬɨɪɨɟ 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Δ2=|𝑨|=[ࢇ૚૚ ૛૚ࢇ૚૛ࢇ ૛૛ࢇ૚૚ࢇ=[૛૛ࢇ  .૛૚ࢇ૚૛ࢇ −
 

ɉɪɨɢɡɜɟɞɟɧɢɹ a11a22 ɢ a12a21 ɧɚɡɵɜɚɸɬɫɹ ɱɥɟɧɚɦɢ ɨɩɪɟɞɟɥɢɬɟɥɹ 
ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. ɋ ɪɨɫɬɨɦ ɩɨɪɹɞɤɚ ɦɚɬɪɢɰɵ n ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɱɢɫɥɨ 
ɱɥɟɧɨɜ ɨɩɪɟɞɟɥɢɬɟɥɹ (n!). ɇɚɩɪɢɦɟɪ, ɩɪɢ n = 4 ɢɦɟɟɦ 24 ɫɥɚɝɚɟɦɵɯ. 
ɋɭɳɟɫɬɜɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɚɜɢɥɚ, ɨɛɥɟɝɱɚɸɳɢɟ ɜɵɱɢɫɥɟɧɢɟ 
ɨɩɪɟɞɟɥɢɬɟɥɟɣ ɜɪɭɱɧɭɸ, ɭɱɢɬɵɜɚɸɬɫɹ ɫɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɢɬɟɥɟɣ ɢ ɬ. ɩ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ   Excel ɜ ɷɬɢɯ ɩɪɢɟɦɚɯ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  

ɉɭɫɬɶ ɜ ɞɢɚɩɚɡɨɧ ɹɱɟɟɤ B1:DɁ ɜɜɟɞɟɧɚ ɦɚɬɪɢɰɚ: 

A=[૛ ૚ ૜૚ ૜ ૛૙ ૚ ૛] 

ɇɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɨɩɪɟɞɟɥɢɬɟɥɶ ɷɬɨɣ ɦɚɬɪɢɰɵ. Ɋɟɲɟɧɢɟ: 
 ȼɜɟɞɢɬɟ ɜ ɹɱɟɣɤɢ B1:D3 ɢɫɯɨɞɧɭɸ ɦɚɬɪɢɰɭ; 
 Ɍɚɛɥɢɱɧɵɣ ɤɭɪɫɨɪ ɩɨɫɬɚɜɶɬɟ ɜ ɹɱɟɣɤɭ, ɜ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ 

ɩɨɥɭɱɢɬɶ ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɢɬɟɥɹ (ɧɚɩɪɢɦɟɪ, ɜ B4); 

 ȼɵɛɟɪɟɬɟ ɜɤɥɚɞɤɭ Ɏɨɪɦɭɥɵ ɢ ɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ȼɢɛɥɢɨɬɟɤɚ 
ɮɭɧɤɰɢɣ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ 
ɜɵɛɟɪɟɬɟ ɮɭɧɤɰɢɸ ɆɈɉɊȿȾ; 

 ȼɜɟɞɢɬɟ ɞɢɚɩɚɡɨɧ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ B1: DɁ ɜ ɪɚɛɨɱɟɟ ɩɨɥɟ 
Ɇɚɫɫɢɜ. ɇɚɠɦɢɬɟ ɈɄ (ɪɢɫ. 2); 

 ȼ ɹɱɟɣɤɟ Ⱥ4 ɩɨɹɜɢɬɫɹ ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɢɬɟɥɹ ɦɚɬɪɢɰɵ «6». 

 
Ɋɢɫ.2. ɉɪɢɦɟɪ ɡɚɩɨɥɧɟɧɢɹ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ ɆɈɉɊȿȾ 

1.3. ɋɥɨɠɟɧɢɟ ɢ ɜɵɱɢɬɚɧɢɟ ɦɚɬɪɢɰ. 
ɋɤɥɚɞɵɜɚɬɶ (ɜɵɱɢɬɚɬɶ) ɦɨɠɧɨ ɦɚɬɪɢɰɵ ɨɞɧɨɝɨ ɪɚɡɦɟɪɚ. ɋɭɦɦɨɣ 

ɦɚɬɪɢɰ Ⱥ = (aij) ɢ B= (bij)ɪɚɡɦɟɪɚ mɯ nɧɚɡɵɜɚɟɬɫɹ ɦɚɬɪɢɰɚ ɋ = Ⱥ + ȼ, 
ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ cij= aij+bijɞɥɹ i= 1, 2,…, m; j= 1, 2,…, n (ɬɨ 
ɟɫɬɶ ɦɚɬɪɢɰɵ ɫɤɥɚɞɵɜɚɸɬɫɹ ɩɨɷɥɟɦɟɧɬɧɨ). Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɪɚɡɧɨɫɬɶ ɞɜɭɯ ɦɚɬɪɢɰ ɋ = Ⱥ - ȼ.ȼ Excel ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ 
ɫɭɦɦɢɪɨɜɚɧɢɹ ɢ ɜɵɱɢɬɚɧɢɹ ɦɚɬɪɢɰ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɮɨɪɦɭɥɵ, 
ɜɜɨɞɢɦɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɹɱɟɣɤɢ. 



33 

 

ɉɭɫɬɶ ɦɚɬɪɢɰɚ Ⱥ ɜɜɟɞɟɧɚ ɜ ɞɢɚɩɚɡɨɧ Ⱥ1:ɋ2, ɚ ɦɚɬɪɢɰɚ ȼ - ɜ ɞɢɚɩɚɡɨɧ 
Ⱥ4:ɋ5. ɇɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɦɚɬɪɢɰɭ ɋ, ɹɜɥɹɸɳɭɸɫɹ ɢɯ ɫɭɦɦɨɣ. Ɂɧɚɱɟɧɢɟ 
ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰ ɜɵɛɟɪɟɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. Ɋɟɲɟɧɢɟ: 

 ȼɜɟɞɢɬɟ ɢɫɯɨɞɧɵɟ ɦɚɬɪɢɰɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɢɚɩɚɡɨɧɵ; 
 ȼɜɟɞɢɬɟ ɮɨɪɦɭɥɭ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɟɪɜɨɝɨ ɷɥɟɦɟɧɬɚ 

ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɦɚɬɪɢɰɵ ɜ ɹɱɟɣɤɭ Ⱥ7 =Ⱥ1 + Ⱥ4 – «ɈɄ»; 

 ɋɤɨɩɢɪɭɣɬɟ ɜɜɟɞɟɧɧɭɸ ɮɨɪɦɭɥɭ ɜ ɨɫɬɚɥɶɧɵɟ ɹɱɟɣɤɢ 
ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɦɚɬɪɢɰɵ.  

ɉɨɞɨɛɧɵɦ ɠɟ ɨɛɪɚɡɨɦ ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶ ɦɚɬɪɢɰ, ɬɨɥɶɤɨ ɜ 
ɮɨɪɦɭɥɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɟɪɜɨɝɨ ɷɥɟɦɟɧɬɚ ɜɦɟɫɬɨ ɡɧɚɤɚ «+» ɫɬɚɜɢɬɫɹ ɡɧɚɤ 
«-». 

1.4. ɍɦɧɨɠɟɧɢɟ ɦɚɬɪɢɰ. 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɦɚɬɪɢɰ ɜɨɡɦɨɠɧɨ, ɟɫɥɢ ɱɢɫɥɨ ɫɬɨɥɛɰɨɜ ɩɟɪɜɨɣ 

ɦɚɬɪɢɰɵ ɪɚɜɧɨ ɱɢɫɥɭ ɫɬɪɨɤ ɜɬɨɪɨɣ. ɉɭɫɬɶ A = (aij) m ɯ n, B= (bij) n x p, 
ɬɨɝɞɚ ɪɚɡɦɟɪɧɨɫɬɶ ɩɪɨɢɡɜɟɞɟɧɢɹ Ⱥ ɯ ȼ ɪɚɜɧɚ m ɯ p. ɉɪɢ ɷɬɨɦ ɦɚɬɪɢɰɚ ɋ 
(ɪɚɡɦɟɪɚ m ɯ p) ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɦɚɬɪɢɰ A ɢ ȼ, ɟɫɥɢ ɤɚɠɞɵɣ ɟɟ 
ɷɥɟɦɟɧɬ cij, ɪɚɜɟɧ ɫɭɦɦɟ ɩɪɨɢɡɜɟɞɟɧɢɣ ɷɥɟɦɟɧɬɨɜ i-ɣ ɫɬɪɨɤɢ ɦɚɬɪɢɰɵ Ⱥ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɥɟɦɟɧɬɵ j-ɝo ɫɬɨɥɛɰɚ ɦɚɬɪɢɰɵ ȼ:  

ܒܑ܋  = ܒ૚܊૚ܑ܉ + ܒ૛܊૛ܑ܉  + ⋯ + ܒ𝐩܊𝐩ܑ܉ = ∑ ૚=ܓ𝐩ܒܓ܊ܓܑ܉ , 
 
ɝɞɟ i=1, …, m; j=1,2, …,n 
ɉɭɫɬɶ ɦɚɬɪɢɰɚ Ⱥ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɩɪɢɦɟɪɚ ɜɜɟɞɟɧɚ ɜ ɞɢɚɩɚɡɨɧ 

B1:D3, ɚ ɦɚɬɪɢɰɚ ȼ - ɜ ɞɢɚɩɚɡɨɧ B5: C7. ɇɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɩɪɨɢɡɜɟɞɟɧɢɟ 
ɷɬɢɯ ɦɚɬɪɢɰ ɋ: 

C=A*B=[૚ ૜ ૝૜ ૛ ૙૙ ૚ −૚]*[ ૚ ૜૛ ૛૚૙ ૙] 

Ɋɟɲɟɧɢɟ: 
 ȼɜɟɞɢɬɟ ɦɚɬɪɢɰɭ Ⱥ ɜ ɞɢɚɩɚɡɨɧ ɹɱɟɟɤ B1:D3, ɚ ɦɚɬɪɢɰɭ ȼ – ɜ 

B5:C7; 

 ȼɵɞɟɥɢɬɟ ɛɥɨɤ ɹɱɟɟɤ ɩɨɞ ɪɟɡɭɥɶɬɢɪɭɸɳɭɸ ɦɚɬɪɢɰɭ. Ⱦɥɹ ɷɬɨɝɨ 
ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɪɚɡɦɟɪ ɦɚɬɪɢɰɵ-ɩɪɨɢɡɜɟɞɟɧɢɹ. ȿɟ ɪɚɡɦɟɪɧɨɫɬɶ ɛɭɞɟɬ m ɯ 
p (ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ 2ɯ3), ɜɵɞɟɥɢɬɟ ɛɥɨɤ ɹɱɟɟɤ Fl: G3ɩɨɞ 
ɪɟɡɭɥɶɬɢɪɭɸɳɭɸ ɦɚɬɪɢɰɭ;  

 ȼɵɛɟɪɟɬɟ ɜɤɥɚɞɤɭ Ɏɨɪɦɭɥɵ ɢ ɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ȼɢɛɥɢɨɬɟɤɚ 
ɮɭɧɤɰɢɣ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ 
ɜɵɛɟɪɟɬɟ ɮɭɧɤɰɢɸ ɆɍɆɇɈɀ; 

 ȼɜɟɞɢɬɟ ɞɢɚɩɚɡɨɧ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ Ⱥ - B1:D3 ɜ ɪɚɛɨɱɟɟ ɩɨɥɟ 
Ɇɚɫɫɢɜ1, ɚ ɞɢɚɩɚɡɨɧ ɦɚɬɪɢɰɵ ȼ–B5:C7 ɜɜɟɞɢɬɟ ɜ ɪɚɛɨɱɟɟ ɩɨɥɟ Ɇɚɫɫɢɜ2. 
ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɫɨɱɟɬɚɧɢɟ ɤɥɚɜɢɲ ɋTRL+SHIFT+ENTER; 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɞɢɚɩɚɡɨɧɟ F1:G3 ɩɨɹɜɢɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɚɬɪɢɰ 
(ɪɢɫ.3): 
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Ɋɢɫ.3. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

 
Ɂɚɞɚɧɢɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. Ʉɚɤɢɟ ɢɡ ɦɚɬɪɢɰ ɦɨɠɧɨ 

ɩɟɪɟɦɧɨɠɢɬɶ? ɇɚɣɞɢɬɟ ɷɬɢ ɩɪɨɢɡɜɟɞɟɧɢɹ. 𝐴 = [ͳ ͵ ʹ Ͳʹ ͳ −ͳ ʹ], B=[ʹ Ͳͳ ͵], C=[ͳͳͲʹ],D=[ʹ ͳ ͳ ͻ] 
 

2. Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
Ɇɧɨɝɢɟ ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ ɜ ɬɟɯɧɢɤɟ, ɷɤɨɧɨɦɢɤɟ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ 

ɫɜɨɞɹɬɫɹ ɤ ɪɟɲɟɧɢɸ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɩɨɷɬɨɦɭ ɨɫɨɛɟɧɧɨ 
ɜɚɠɧɨ ɭɦɟɬɶ ɢɯ ɪɟɲɚɬɶ. ɋɪɟɞɫɬɜɚ Excel ɩɨɡɜɨɥɹɸɬ ɢɯ ɪɟɲɚɬɶ ɦɟɬɨɞɨɦ 
ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ. Ⱦɜɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɹɜɥɹɸɬɫɹ ɪɚɜɧɨɫɢɥɶɧɵɦɢ, 
ɢɥɢ ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ, ɟɫɥɢ ɨɧɢ ɢɦɟɸɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɦɧɨɠɟɫɬɜɨ 
ɪɟɲɟɧɢɣ. ɋɢɫɬɟɦɚ, ɪɚɜɧɨɫɢɥɶɧɚɹ ɞɚɧɧɨɣ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɷɥɟɦɟɧɬɚɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɢɫɬɟɦɵ. 

ɋɢɫɬɟɦɭ ɦɨɠɧɨ ɬɚɤɠɟ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ ɦɚɬɪɢɱɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
АхХ= В, 

ɝɞɟ Ⱥ - ɦɚɬɪɢɰɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ ɩɟɪɟɦɟɧɧɵɯ, ɢɥɢ ɦɚɬɪɢɰɚ 
ɫɢɫɬɟɦɵ: 

A=[ ૚૚ࢇ ૚૚ࢇ   … ૛૚ࢇ࢔૚ࢇ ૛૛ࢇ   … ⋯࢔૛ࢇ ૚࢓ࢇ⋯ ⋯     ⋯   …    ૛࢓ࢇ  [࢓࢔ࢇ

ɏ-ɦɚɬɪɢɰɚ-ɫɬɨɥɛɟɰ (ɜɟɤɬɨɪ) ɫɜɨɛɨɞɧɵɯ ɱɥɟɧɨɜ: 

X=[࢞૚࢞૛⋯࢞࢔] 

ȼ ɪɚɡɜɟɪɧɭɬɨɦ ɜɢɞɟ ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

[ ૚૚ࢇ ૚૛ࢇ ⋯ ૛૚ࢇ࢔૚ࢇ ૛૛ࢇ ⋯ ⋯࢔૛ࢇ ⋯ ⋯ ૚࢓ࢇ⋯ ૛࢓ࢇ ⋯  [࢔⋯࢈૛࢈૚࢈]=[࢔࢞⋯૚࢞૛࢞]*[࢔࢓ࢇ
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ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɚ 
ɜɵɱɢɫɥɟɧɢɹ ɜɪɭɱɧɭɸ: ɦɟɬɨɞɵ Ʉɪɚɦɟɪɚ, Ƚɚɭɫɫɚ ɢ ɬ. ɞ. ɉɪɟɞɩɨɥɚɝɚɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ Excel ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ, ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɪɚɫɫɦɨɬɪɟɬɶ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɟɬɨɞɨɦ ɨɛɪɚɬɧɨɣ 
ɦɚɬɪɢɰɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɣɬɢ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɭɦɧɨɠɢɬɶ 
ɟɟ ɫɩɪɚɜɚ ɧɚ ɜɟɤɬɨɪ ɫɜɨɛɨɞɧɵɯ ɱɥɟɧɨɜ: 

X=A-1ɯB 
ɉɪɢɦɟɪ 1. ɉɭɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: { ݔʹ + ͷݕ = ͻ͵ݔ − ͷݕ = ʹͲ 

Ɋɟɲɟɧɢɟ:  
2.1. ȼɜɟɞɟɦ ɦɚɬɪɢɰɭ Ⱥ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɡɦɟɪɚ 2 ɯ 2) ɜ ɞɢɚɩɚɡɨɧ 

B1:C2; 

A=[ʹ ͷ͵ −ͷ] 

 
2.2. ȼɟɤɬɨɪ ȼ =(9; 35) ɜɜɟɞɟɦ ɜ ɞɢɚɩɚɡɨɧ E1:E2. 
2.3. ɇɚɣɞɟɦ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ Ⱥ-1. Ⱦɥɹ ɷɬɨɝɨ: 
 ȼɵɞɟɥɢɬɟ ɛɥɨɤ ɹɱɟɟɤ B4: C5ɩɨɞ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ; 
 ȼɵɛɟɪɟɬɟ ɜɤɥɚɞɤɭ Ɏɨɪɦɭɥɵ ɢ ɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ȼɢɛɥɢɨɬɟɤɚ 

ɮɭɧɤɰɢɣ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ 
ɜɵɛɟɪɟɬɟ ɮɭɧɤɰɢɸ ɆɈȻɊ; 

 ȼɜɟɞɢɬɟ ɞɢɚɩɚɡɨɧ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ B1: C2 ɜ ɪɚɛɨɱɟɟ ɩɨɥɟ 
Ɇɚɫɫɢɜ ɢ ɧɚɠɦɢɬɟ ɫɨɱɟɬɚɧɢɟ ɤɥɚɜɢɲ CTRL+SHIFT+ENTER; 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɞɢɚɩɚɡɨɧɟ B4: C5 ɩɨɹɜɢɬɫɹ ɨɛɪɚɬɧɚɹ ɦɚɬɪɢɰɚ: [ Ͳ,ʹ Ͳ,ʹͲ,ͳʹ −Ͳ,Ͳͺ] 
2.4. ɍɦɧɨɠɟɧɢɟɦ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ Ⱥ-1 ɧɚ ɜɟɤɬɨɪ ȼ ɧɚɣɞɢɬɟ 

ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ⱦɥɹ ɷɬɨɝɨ: 
 ȼɵɞɟɥɢɬɟ ɛɥɨɤ ɹɱɟɟɤ E4: E5 ɩɨɞ ɪɟɡɭɥɶɬɢɪɭɸɳɭɸ ɦɚɬɪɢɰɭ (ёɟ 

ɪɚɡɦɟɪɧɨɫɬɶ ɛɭɞɟɬ 2x1); 

 ȼɵɛɟɪɟɬɟ ɜɤɥɚɞɤɭ Ɏɨɪɦɭɥɵ ɢ ɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ȼɢɛɥɢɨɬɟɤɚ 
ɮɭɧɤɰɢɣ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ 
ɜɵɛɟɪɟɬɟ ɮɭɧɤɰɢɸ ɆɍɆɇ0ɀ;  

 ȼ ɩɨɹɜɢɜɲɟɟɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɆɍɆɇ0ɀ ɜɜɟɞɢɬɟ ɜ ɪɚɛɨɱɟɟ 
ɩɨɥɟ Ɇɚɫɫɢɜ1 ɞɢɚɩɚɡɨɧ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ, ɚ ɞɢɚɩɚɡɨɧ ɦɚɬɪɢɰɵ ȼ – ɜ 
ɪɚɛɨɱɟɟ ɩɨɥɟ Ɇɚɫɫɢɜ2. ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɫɨɱɟɬɚɧɢɟ ɤɥɚɜɢɲ 
CTRL+SHIFT+ENTER; 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɞɢɚɩɚɡɨɧɟ E4: E5 ɩɨɹɜɢɬɫɹ ɜɟɤɬɨɪ C. ɉɪɢɱɟɦ ɯ = 5,8 
ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɹɱɟɣɤɟ E4, ɚ ɭ = -0,52 ɜ ɹɱɟɣɤɟ E5 (ɪɢɫ.4).  
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Ɋɢɫ. 4. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

 
Ɇɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɨɜɟɪɤɭ ɧɚɣɞɟɧɧɨɝɨ ɪɟɲɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɚɣɞɟɧɧɵɣ ɜɟɤɬɨɪ C ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɬɚɜɢɬɶ ɜ ɢɫɯɨɞɧɨɟ ɦɚɬɪɢɱɧɨɟ 
ɭɪɚɜɧɟɧɢɟ Ⱥ ɯ C= ȼ. ȼɵɩɨɥɧɢɬɟ ɩɪɨɜɟɪɤɭ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

ɉɪɢɦɟɪ 2. ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɟ ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ 
ɧɚ ɜɵɩɭɫɤɟ ɬɪɟɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ: Ɍ1, Ɍ2, ɌɁ, ɩɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɫɦɟɫɢ ɬɪɟɯ ɬɢɩɨɜ S1, S2, S3. ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɤɚɠɞɨɣ ɢɡ 
ɧɢɯ ɧɚ ɨɞɢɧ ɜɢɞ ɬɨɩɥɢɜɚ ɢ ɨɛɴɟɦ ɪɚɫɯɨɞɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɫɦɟɫɟɣ ɧɚ 1 
ɞɟɧɶ ɡɚɞɚɧɵ ɬɚɛɥɢɰɟɣ (ɪɢɫ. 5). 

ɂɧɝɪɟɞɢɟɧɬ 

ɇɨɪɦɵ ɪɚɫɯɨɞɚ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɫɦɟɫɟɣ ɧɚ 
ɨɞɢɧ ɜɢɞ ɬɨɩɥɢɜɚ   

Ɋɚɫɯɨɞ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɫɦɟɫɟɣ ɧɚ 1 ɞɟɧɶ (ɭ. ɟ.) 

Ɍ1 Ɍ2 Ɍ3 

S1 5 3 4 2700 

S2 2 1 1 900 

S3 3 2 2 1600 

Ɋɢɫ. 5. ɇɨɪɦɵ ɪɚɫɯɨɞɚ 
 
ɇɭɠɧɨ ɧɚɣɬɢ ɟɠɟɞɧɟɜɧɵɣ ɨɛɴɟɦ ɜɵɩɭɫɤɚ ɤɚɠɞɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ. 

Ɋɟɲɟɧɢɟ. ɉɭɫɬɶ ɟɠɟɞɧɟɜɧɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɟ 
ɜɵɩɭɫɤɚɟɬ ɯ1ɬɨɩɥɢɜɚ ɜɢɞɚ Ɍ1, ɯ2 - ɬɨɩɥɢɜɚ ɜɢɞɚ Ɍ2 ɢ ɯ3 - ɬɨɩɥɢɜɚ ɜɢɞɚ ɌɁ. 
Ɍɨɝɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɯɨɞɨɦ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɫɦɟɫɟɣ ɤɚɠɞɨɝɨ ɬɢɩɚ 
ɢɦɟɟɦ ɫɢɫɬɟɦɭ: 
 {ͷݔଵ + ଶݔ͵ + Ͷݔଷ = ʹ͹ͲͲʹݔଵ + ଶݔ + ଷݔ = ͻͲͲ͵ݔଵ + ଶݔʹ + ଷݔʹ = ͺ  

Ⱦɥɹ ɪɟɲɟɧɢɟ ɷɬɨɣ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɭɦɧɨɠɢɬɶ ɟɟ ɫɩɪɚɜɚ ɧɚ ɜɟɤɬɨɪ ɫɜɨɛɨɞɧɵɯ ɱɥɟɧɨɜ: 

 [ͷ ͵ Ͷʹ ͳ ͳ͵ ʹ ʹ]    X [ʹ͹ͲͲͻͲͲͺ  [͵ݔʹݔͳݔ]= [

-1 
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Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱥ-1 ɧɭɠɧɨ 
ɜɵɞɟɥɢɬɶ ɩɨɞ ɧɟё ɛɥɨɤ ɹɱɟɟɤ, ɜɵɛɪɚɬɶ ɜɤɥɚɞɤɭ Ɏɨɪɦɭɥɵ ɢ ɜ ɝɪɭɩɩɟ 
ɤɨɦɚɧɞ Ȼɢɛɥɢɨɬɟɤɚ ɮɭɧɤɰɢɣ ɧɚɠɚɬɶ ɤɧɨɩɤɭ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ. ȼ 
ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɆɈȻɊ ɢ ɜɜɟɫɬɢ ɞɢɚɩɚɡɨɧ 
ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɜ ɪɚɛɨɱɟɟ ɩɨɥɟ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɠɚɬɶ ɫɨɱɟɬɚɧɢɟ ɤɥɚɜɢɲ 
CTRL+SHIFT+ENTER – ɜ ɜɵɞɟɥɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɩɨɹɜɢɬɫɹ ɨɛɪɚɬɧɚɹ 
ɦɚɬɪɢɰɚ (ɪɢɫ. 6) 

 
Ɋɢɫ. 6. ȼɵɱɢɫɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ 

 
Ⱦɥɹ ɩɟɪɟɦɧɨɠɟɧɢɹ ɦɚɬɪɢɰ ɜɵɞɟɥɢɬɟ ɛɥɨɤ ɹɱɟɟɤ ɩɨɞ 

ɪɟɡɭɥɶɬɢɪɭɸɳɭɸ ɦɚɬɪɢɰɭ (ɟё ɪɚɡɦɟɪɧɨɫɬɶ ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɛɭɞɟɬ 3x1), 
ɜɵɛɟɪɟɬɟ ɜɤɥɚɞɤɭ Ɏɨɪɦɭɥɵ ɢ ɜ ɝɪɭɩɩɟ ɤɨɦɚɧɞ Ȼɢɛɥɢɨɬɟɤɚ ɮɭɧɤɰɢɣ 
ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɫɩɢɫɤɟ ɜɵɛɟɪɟɬɟ 
ɮɭɧɤɰɢɸ ɆɍɆɇɈɀ, ɜɜɟɞɢɬɟ ɢɫɯɨɞɧɵɟ ɦɚɬɪɢɰɵ ɢ ɧɚɠɦɢɬɟ ɫɨɱɟɬɚɧɢɟ 
ɤɥɚɜɢɲ CTRL+SHIFT+ENTER – ɜ ɜɵɞɟɥɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɩɨɹɜɢɬɫɹ 
ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɜɟɤɬɨɪ ɏ (ɪɢɫ.7).  

 
Ɋɢɫ. 7. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɠɟɞɧɟɜɧɵɣ ɨɛɴёɦ ɜɵɩɭɫɤɚ ɬɨɩɥɢɜɚ Ɍ1 – 200 ɭ.ɟ., Ɍ2 

– 300 ɭ.ɟ. ɢ Ɍ3 -200 ɭ.ɟ. 
 
Ɋɟɲɢɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɫɥɟɞɭɸɳɢɟ ɩɪɢɦɟɪɵ: 

1. { ଵݔ − ଶݔ + ଷݔ = ଵݔʹ͵ + ଶݔ + ଷݔ = ͳͳݔଵ + ଶݔ + ଷݔ = ͺ  

2. { ଵݔ + ଶݔʹ + ଷݔ͵ − ସݔʹ = ͸ʹݔଵ + Ͷݔଶ − ଷݔʹ − ସݔ͵ = ͳͺ͵ݔଵ + ଶݔʹ − ଷݔ + ସݔʹ = Ͷʹݔଵ − ଶݔ͵ + ଷݔʹ + ସݔ = ͺ  

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 9 
Ɍɟɦɚ: «ɉɪɢɦɟɧɟɧɢɟ ɮɭɧɤɰɢɣ ɂ, ȿɋɅɂ ɢ ɊȺɇȽ» 

Цɟɥɶ ɡɚɧяɬɢя: ɇɚɭɱɢɬɶɫɹ   ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. Ɂɚɤɪɟɩɢɬɶ ɧɚɜɵɤɢ ɩɨɫɬɪɨɟɧɢɹ 
ɬɚɛɥɢɰ ɢ ɞɢɚɝɪɚɦɦ ɜ Excel. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1. ɉɨɫɬɪɨɟɧɢɟ ɢ ɡɚɩɨɥɧɟɧɢɟ ɬɚɛɥɢɰ. 
2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ   ɮɭɧɤɰɢɣ ɂ, ȿɋɅɂ ɢ ɊȺɇȽ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ 

ɹɱɟɟɤ ɬɚɛɥɢɰɵ. 
3. ɉɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ. 
 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

1. Ɂɚɝɪɭɡɢɬɟ Excel. 
2. ɉɟɪɟɢɦɟɧɭɣɬɟ ɥɢɫɬɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
Ʌɢɫɬ 1 – ɜ   ȼɵɪɭɱɤɚ; 
Ʌɢɫɬ 2 – ɜ ɋɟɛɟɫɬɨɢɦɨɫɬɶ; 
Ʌɢɫɬ 3 – ɜ Ƚɪɚɮɢɤ; 
Ʌɢɫɬ 4 -  ɜ ɉɪɢɛɵɥɶ. 
3. ɇɚ ɥɢɫɬ ȼɵɪɭɱɤɚ ɡɚɧɟɫɢɬɟ ɢ ɨɮɨɪɦɢɬɟ ɩɟɪɜɭɸ ɬɚɛɥɢɰɭ (ɪɢɫ. 1). 

Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɟɞɢɬɟ ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɵ: 
3.1. ȼ ɫɬɨɥɛɰɟ ȼɫɟɝɨ ɡɚ 6 ɥɟɬ, ɞɨɥɥ. - ɫɭɦɦɢɪɨɜɚɧɢɟ ɩɨ ɫɬɪɨɤɟ; 
3.2. ȼ ɫɬɨɥɛɰɟ Ⱦɨɥɹ ɜ ɨɛɳɟɣ ɜɵɪɭɱɤɟ - ɜɵɱɢɫɥɟɧɢɟ ɞɨɥɢ ɤɚɠɞɨɝɨ 

ɦɚɝɚɡɢɧɚ ɜ ɨɛɳɟɣ ɜɵɪɭɱɤɟ ɜ %; 
3.3. ȼ ɫɬɨɥɛɰɟ Ɋɚɧɝ - ɪɚɫɫɬɚɧɨɜɤɚ ɦɚɝɚɡɢɧɨɜ ɩɨ ɦɟɫɬɚɦ, ɫ ɩɨɦɨɳɶɸ 

ɮɭɧɤɰɢɢ ɊȺɇȽ; 
3.4. ȼ ɫɬɨɥɛɰɟ Ɍɟɧɞɟɧɰɢɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 3 ɝɨɞɚ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɥɟɞɭɸɳɢɟ ɫɥɨɜɚ (ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ, ȿɋɅɂ ɢ ɂ):  
ɋɬɚɛɢɥɶɧɵɣ ɪɨɫɬ, ɟɫɥɢ ɜɵɪɭɱɤɚ ɡɚ ɲɟɫɬɨɣ ɝɨɞ ɛɨɥɶɲɟ ɜɵɪɭɱɤɢ ɡɚ 

ɩɹɬɵɣ, ɚ ɜɵɪɭɱɤɚ ɩɹɬɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ ɱɟɬɜɟɪɬɨɝɨ;   
ɋɬɚɛɢɥɶɧɨɟ ɫɧɢɠɟɧɢɟ, ɟɫɥɢ ɜɵɪɭɱɤɚ ɡɚ ɲɟɫɬɨɣ ɝɨɞ ɦɟɧɶɲɟ 

ɜɵɪɭɱɤɢ ɡɚ ɩɹɬɵɣ, ɚ ɜɵɪɭɱɤɚ ɩɹɬɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɱɟɬɜɟɪɬɨɝɨ; 
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ɇɟɢɡɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɟɫɥɢ ɜɵɪɭɱɤɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ 
ɬɪɟɯ ɥɟɬ ɧɟɢɡɦɟɧɧɚ; 

ɇɟɫɬɚɛɢɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ - ɜɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ;  
3.5. ȼ ɫɬɪɨɤɟ ɂɬɨɝɨ - ɩɪɨɫɭɦɦɢɪɭɣɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɨɥɛɰɵ.  
 

 
Ɋɢɫ.1. ȼɵɪɭɱɤɚ ɫɟɬɢ ɤɧɢɠɧɵɯ ɦɚɝɚɡɢɧɨɜ 

 
4. ɇɚ ɥɢɫɬ ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɡɚɧɟɫɢɬɟ ɢ ɨɮɨɪɦɢɬɟ ɫɥɟɞɭɸɳɭɸ ɬɚɛɥɢɰɭ 

(ɪɢɫ.2) ɢ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 
 

 
Ɋɢɫ.2. ɋɟɛɟɫɬɨɢɦɨɫɬɶ 

 
4.1. ȼ ɫɬɨɥɛɰɟ ȼɫɟɝɨ ɡɚ 6 ɥɟɬ – ɫɭɦɦɢɪɨɜɚɧɢɟ ɩɨ ɫɬɪɨɤɟ; 
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4.2. ȼ ɫɬɨɥɛɰɟ ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ - ɜɵɱɢɫɥɢɬɟ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ; 

4.3. ȼ ɫɬɨɥɛɰɚɯ Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢ Ɇɢɧɢɦɚɥɶɧɚɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɹɦɢ ɆȺɄɋ ɢ Ɇɂɇ; 

4.4. ȼ ɫɬɪɨɤɟ ɂɬɨɝɨ – ɩɪɨɫɭɦɦɢɪɭɣɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɨɥɛɰɵ. 
5. ɇɚ ɥɢɫɬɟ Ƚɪɚɮɢɤ ɩɨɫɬɪɨɣɬɟ ɞɢɚɝɪɚɦɦɭ ɜɵɪɭɱɤɢ ɩɨ ɝɨɞɚɦ ɞɥɹ ɜɫɟɯ 

ɦɚɝɚɡɢɧɨɜ (ɪɢɫ.3). 
 

 
Ɋɢɫ.3. Ƚɪɚɮɢɤ ɜɵɪɭɱɤɢ ɦɚɝɚɡɢɧɨɜ 

 
6. ɇɚ ɥɢɫɬ ɉɪɢɛɵɥɶ ɧɚɧɟɫɢɬɟ ɢ ɨɮɨɪɦɢɬɟ ɫɥɟɞɭɸɳɭɸ ɬɚɛɥɢɰɭ (ɪɢɫ. 

4) ɢ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

 
Ɋɢɫ. 4. ɉɪɢɛɵɥɶ ɦɚɝɚɡɢɧɨɜ 

 
6.1. «ɉɪɢɛɵɥɶ» ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
«ȼɵɪɭɱɤɚ» - «ɋɟɛɟɫɬɨɢɦɨɫɬɶ»; 
6.2. «ȼɫɟɝɨ» ɢ «Ⱦɨɥɸ» ɪɚɫɫɱɢɬɚɣɬɟ ɚɧɚɥɨɝɢɱɧɨ ɪɢɫ.1; 
 ɇɚ ɷɬɨɦ ɠɟ ɥɢɫɬɟ ɪɚɫɩɨɥɨɠɢɬɟ ɞɜɟ ɞɢɚɝɪɚɦɦɵ: 
 ɨɛɴɟɦɧɭɸ ɤɪɭɝɨɜɭɸ – ɨɬɪɚɠɚɸɳɭɸ ɞɨɥɸ ɦɚɝɚɡɢɧɨɜ ɜ ɨɛɳɟɣ 

ɩɪɢɛɵɥɢ; 
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 ɨɛɴɟɦɧɭɸ ɧɨɪɦɢɪɨɜɚɧɧɭɸ ɝɢɫɬɨɝɪɚɦɦɭ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɞɥɹ 
ɨɬɪɚɠɟɧɢɹ ɩɪɢɛɵɥɢ ɦɚɝɚɡɢɧɨɜ ɩɨ ɝɨɞɚɦ. 

 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 10 

Ɍɟɦɚ: «ɑɢɫɥɨɜɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɪɨɢɡɜɨɞɧɵɯ  
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Excel». 

Цɟɥɶ ɡɚɧяɬɢя: ɩɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ 
ɱɢɫɥɨɜɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɧɚɯɨɠɞɟɧɢɸ ɩɪɨɢɡɜɨɞɧɵɯ ɜ Excel. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1. ɇɚɯɨɠɞɟɧɢɟ ɫɭɦɦɵ ɩɟɪɜɵɯ ɱɥɟɧɨɜ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
2. ȼɵɱɢɫɥɟɧɢɟ ɩɪɟɞɟɥɨɜ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
3. ɇɚɯɨɠɞɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ. 
 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 
1. ɇɚɯɨɠɞɟɧɢɟ ɫɭɦɦɵ ɩɟɪɜɵɯ ɱɥɟɧɨɜ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.   
ɇɚɣɬɢ ɫɭɦɦɭ ɬɪɢɞɰɚɬɢ ɩɟɪɜɵɯ ɱɥɟɧɨɜ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

∑ ͷ͵ͷ − 𝑛ଵ଴
௡=ଵ  

1.1. ɋɨɡɞɚɣɬɟ ɦɚɫɫɢɜ ɢɡ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ ɨɬ 1 ɞɨ 10 ɫ ɩɨɦɨɳɶɸ 
ɢɧɫɬɪɭɦɟɧɬɚ ɉɪɨɝɪɟɫɫɢɹ:  

 ɜɜɟɞɢɬɟ ɜ ɹɱɟɣɤɭ Ⱥ3 ɩɟɪɜɵɣ ɷɥɟɦɟɧɬ ɱɢɫɥɨɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ;  

 ɜɵɞɟɥɢɬɟ ɞɚɧɧɭɸ ɹɱɟɣɤɭ ɢ ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɵ Ƚɥɚɜɧɚɹ -

Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ – Ɂɚɩɨɥɧɢɬɶ- ɉɪɨɝɪɟɫɫɢɹ (ɪɢɫ.1).  
 ȼ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɉɪɨɝɪɟɫɫɢɹ ɭɤɚɠɢɬɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɦɚɫɫɢɜɚ, 

ɬɢɩ, ɲɚɝ ɢ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɱɢɫɥɹɟɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.  
 

 

Ɋɢɫ.1. Ɂɚɩɨɥɧɟɧɢɟ ɨɤɧɚ ɉɪɨɝɪɟɫɫɢɹ 
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1.2. Ⱦɚɥɟɟ ɫɩɪɚɜɚ ɨɬ ɩɟɪɜɨɝɨ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɚ ɡɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ 
ɨɛɳɟɝɨ ɱɥɟɧɚ ɞɚɧɧɨɣ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.  

1.3. Ɂɚɬɟɦ ɫɤɨɩɢɪɭɣɬɟ ɮɨɪɦɭɥɭ ɞɥɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɫɨɡɞɚɧɧɨɝɨ 
ɦɚɫɫɢɜɚ.  

1.4. ɉɨɫɥɟɞɧɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɫɭɦɦɵ ɫɬɨɥɛɰɚ ɫ 
ɩɨɥɭɱɟɧɧɵɦɢ ɱɢɫɥɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɢɫɥɟɧɢɹ ɮɨɪɦɭɥɵ 
(ɪɢɫ.2).  

 

 
Ɋɢɫ.2. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

 
 

2. ȼɵɱɢɫɥɟɧɢɟ ɩɪɟɞɟɥɨɜ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
ɇɚɣɬɢ ɩɪɟɞɟɥ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, lim௠→∞ ͷ − ଵ௠ , ɩɪɢ m 

ɫɬɪɟɦɹɳɢɦɫɹ ɤ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. 
          2.1. ȼɜɟɞɟɦ ɜ ɹɱɟɣɤɭ B2 ɪɚɫɩɨɥɨɠɟɧɨ ɡɧɚɱɟɧɢɟ m, ɤɨɬɨɪɨɟ ɫɬɪɟɦɢɬɫɹ 
ɤ ɛɟɫɤɨɧɟɱɧɨɫɬɢ.  

2.2. ȼ ɹɱɟɣɤɟ C2 ɜɜɨɞɢɦ ɮɨɪɦɭɥɭ =1/B2.  
3.3. Ⱦɚɥɟɟ ɜ ɹɱɟɣɤɟ B2 ɡɚɩɢɲɟɦ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɱɢɫɥɨ, 

ɩɪɢɦɟɪɧɨ =1*10100.  
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ, ɱɬɨ, ɤɨɝɞɚ n ɫɬɪɟɦɢɬɫɹ ɤ ɛɟɫɤɨɧɟɱɧɨɫɬɢ, 

ɞɪɨɛɶ  ͷ − ଵ௠ ɪɚɜɧɚ 0 (ɪɢɫ.3). 
 

 
Ɋɢɫ.3. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
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Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ: 
1. ȼɵɱɢɫɥɢɬɶ ɩɪɟɞɟɥ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: ሺͷ − ͳ𝑛ሻଶ 

2. ɇɚɣɬɢ ɩɪɟɞɟɥ ɫɥɟɞɭɸɳɟɣ ɞɪɨɛɢ:  √n-͵-ͳͷ√n  

3. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɟɞɟɥ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ:  nଶ+ʹnଷ-͹  

 
3. ɇɚɯɨɠɞɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ 

ɮɭɧɤɰɢɢ Y= 4ɯ2 - 4x + 6 ɜ ɬɨɱɤɟ x=2. ɉɪɨɢɡɜɨɞɧɚɹ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ 
x=2, ɜɵɱɢɫɥɟɧɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ, ɪɚɜɧɚ “12”. ɗɬɨ ɡɧɚɱɟɧɢɟ 
ɩɨɧɚɞɨɛɢɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɟɡɭɥɶɬɚɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɭɬɟɦ ɜɵɱɢɫɥɟɧɢɹ 
ɱɢɫɥɟɧɧɵɦ ɦɟɬɨɞɨɦ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɚɛɥɢɰɟ.  

ɂɡ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢɡɜɟɫɬɧɨ - ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɜ ɬɨɱɤɟ x, ɢɦɟɟɬ ɜɢɞ: 

 𝑭′ሺ࢞ሻ = 𝚫𝑭𝚫࢞ = 𝑭ሺ࢞ + 𝚫𝑿ሻ − 𝑭ሺ࢞ሻ𝚫࢞  

 
ɝɞɟ Δx – ɨɱɟɧɶ ɦɚɥɚɹ ɤɨɧɟɱɧɚɹ ɜɟɥɢɱɢɧɚ. Ɍɨ ɟɫɬɶ ɜɦɟɫɬɨ ɜɵɪɚɠɟɧɢɹ 

Δx ɦɨɠɧɨ ɜɡɹɬɶ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɟɧɶɤɨɟ ɱɢɫɥɨ, ɧɚɩɪɢɦɟɪ, 0,00001. 
ɉɪɢɦɟɪ. Ɋɟɲɢɦ ɡɚɞɚɱɭ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ.  
Сɩɨɫɨɛ 1 

3.1.1. ȼɜɨɞɢɦ ɜ ɹɱɟɣɤɭ B1 ɪɚɛɨɱɟɝɨ ɥɢɫɬɚ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɚɪɝɭɦɟɧɬɚ, ɪɚɜɧɨɟ 2, ɜ ɞɪɭɝɨɣ ɹɱɟɣɤɟ - B2 ɭɤɚɠɟɦ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɟ 
ɩɪɢɪɚɳɟɧɢɟ ɚɪɝɭɦɟɧɬɚ – ɧɚɩɪɢɦɟɪ 0,00001, ɜ ɹɱɟɣɤɟ ȼ3 ɜɵɱɢɫɥɹɟɦ ɫɭɦɦɭ 
ȼ3=ȼ1+ȼ2.  

3.1.2. ȼ ɹɱɟɣɤɭ D2 ɜɜɨɞɢɦ ɮɨɪɦɭɥɭ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ: 
  = ((4*B3^2- 4*B3+6) -(4*B1^2-4*B1+6))/B2.  
3.1.3. ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Enter ɩɨɥɭɱɚɟɦ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ 

12,00004 (ɪɢɫ.4).  

 
Ɋɢɫ.4. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
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Сɩɨɫɨɛ 2  
3.2.1. Ɂɚɞɚɞɢɦ ɨɤɪɟɫɬɧɨɫɬɶ ɬɨɱɤɢ ɯ=2 ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɝɨ ɪɚɡɦɟɪɚ, 

ɧɚɩɪɢɦɟɪ, ɡɧɚɱɟɧɢɟ ɫɥɟɜɚ = 1,99999, ɚ ɡɧɚɱɟɧɢɟ ɫɩɪɚɜɚ = 2,00001 ɢ ɜɜɟɞɟɦ 
ɷɬɢ ɡɧɚɱɟɧɢɹ ɜ ɹɱɟɣɤɭ Ⱥ2 ɢ Ⱥ3, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

3.2.2. ȼɜɨɞɢɦ ɜ ɹɱɟɣɤɭ ɪɚɛɨɱɟɝɨ ɥɢɫɬɚ ɮɨɪɦɭɥɭ ɩɪɚɜɨɣ ɱɚɫɬɢ 
ɡɚɞɚɧɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɜ ɹɱɟɣɤɭ ȼ2, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ.5, ɞɟɥɚɹ ɫɫɵɥɤɭ ɧɚ ɹɱɟɣɤɭ Ⱥ2, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɯ: = 
4*Ⱥ2^2 - 4*A2+6.  

3.2.3. Ʉɨɩɢɪɭɟɦ ɷɬɭ ɮɨɪɦɭɥɭ ɜ ɹɱɟɣɤɭ ȼ3.  
3.2.4. ȼ ɹɱɟɣɤɭ ɋ2 ɜɜɨɞɢɦ ɮɨɪɦɭɥɭ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ (ɪɢɫ.5):  
= (ȼ3- ȼ2)/(A3-A2).  
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɢɫɥɟɧɢɹ ɜ ɹɱɟɣɤɟ ɋ2 ɛɭɞɟɬ ɜɵɜɟɞɟɧɨ ɩɪɢɛɥɢɠɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɡɚɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ ɯ=2, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ 
ɪɚɜɧɚ 12, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɡɭɥɶɬɚɬɭ, ɩɨɥɭɱɟɧɧɨɦɭ ɚɧɚɥɢɬɢɱɟɫɤɢ. 

 
Ɋɢɫ.5. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

 
Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ F(x)=3cos 3x ɜ ɬɨɱɤɟ x=ଶ.  

2. ȼɵɱɢɫɥɢɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ F(x)=ln 3(x) + 3x2 -log2x ɜ ɬɨɱɤɟ 
8.  

 
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №11 

Ɍɟɦɚ: «Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɞɜɭɦɹ ɧɟɢɡɜɟɫɬ-
ɧɵɦɢ ɫ ɩɨɦɨɳɶɸ ɧɚɞɫɬɪɨɣɤɢ ɉɨɢɫɤ ɪɟɲɟɧɢɹ» 

Цɟɥɶ ɡɚɧяɬɢя: ɩɪɢɨɛɪɟɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɩɨ ɪɟɲɟɧɢɸ 
ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɧɚɞɫɬɪɨɣɤɢ ɉɨɢɫɤ ɪɟɲɟɧɢɹ. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ: 
1. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɪɧɟɣ ɫɢɫɬɟɦɵ 

ɭɪɚɜɧɟɧɢɣ. 
2. ɉɨɫɬɪɨɟɧɢɟ ɬɚɛɥɢɰɵ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ (F1 (x, y) – C1))2 + (F2 (x, 

y) – C2)) 2 =0 ɧɚ ɜɵɛɪɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ.  
3.ɇɚɯɨɠɞɟɧɢɟ ɤɨɪɧɟɣ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɧɚɞɫɬɪɨɣɤɢ 

ɉɨɢɫɤ ɪɟɲɟɧɢɹ. 
 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

ɇɚɞɫɬɪɨɣɤɚ ɉɨɢɫɤ ɪɟɲɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɧɚɯɨɞɢɬɶ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ 
ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɞɜɭɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ: 
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 {𝐹ଵሺݔ, ሻݕ + 𝐶ଵ = Ͳ𝐹ଶሺݔ, ሻݕ + 𝐶ଶ = Ͳ        (1) 

ɝɞɟ: C1, C2 - ɤɨɧɫɬɚɧɬɵ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɚɪɚ (x, y) ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (1) 

ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɨɧɚ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɫɥɟɞɭɸɳɟɝɨ 
ɧɟɥɢɧɟɣɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɫ ɞɜɭɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ: 

 
(F1 (x, y) – C1))

2 + (F2 (x, y) – C2))
 2 =0      (2) 

 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ (1) - ɷɬɨ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ 

ɤɪɢɜɵɯ:  
f1 (x, y) =C1 ɢ f2 (x, y) = C2 ɧɚ ɩɥɨɫɤɨɫɬɢ XOY. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɦɟɬɨɞ 

ɧɚɯɨɠɞɟɧɢɹ ɤɨɪɧɟɣ ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ: 
1. Ɉɩɪɟɞɟɥɢɬɶ (ɯɨɬɹ ɛɵ ɩɪɢɛɥɢɠɟɧɧɨ) ɢɧɬɟɪɜɚɥ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (1) ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. 
2. ɉɨɫɬɪɨɢɬɶ ɬɚɛɥɢɰɭ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ: (F1 (x, y) – C1))2 + (F2 (x, 

y) – C2)) 2 ɧɚ ɜɵɛɪɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɢ ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɷɬɨɣ ɮɭɧɤɰɢɢ. 

3. ɇɚɣɬɢ ɤɨɪɧɢ ɞɥɹ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (1) ɫ ɩɨɦɨɳɶɸ ɧɚɞɫɬɪɨɣɤɢ 
ɉɨɢɫɤ ɪɟɲɟɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ. Ɋɟɲɢɬɶ 
ɫɥɟɞɭɸɳɭɸ ɫɢɫɬɟɦɭ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ: 

ଶݔ͵}  + ଶݕ − Ͷ = Ͳݔ + ͸ݕ − ͳͲ = Ͳ      (3) 

 
Ɋɟɲɟɧɢɟ. 
 

 Ⱦɚɧɧɭɸ ɫɢɫɬɟɦɭ ɡɚɦɟɧɢɦ ɪɚɜɧɨɫɢɥɶɧɵɦ ɭɪɚɜɧɟɧɢɟɦ: ሺ͵ݔଶ + ଶݕ − Ͷሻ2 +ሺ ݔ + ͸ݕ − ͳͲሻ2=0 
ɞɥɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɦ ɢɫɤɚɬɶ ɪɟɲɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɧɚɞɫɬɪɨɣɤɢ ɉɨɢɫɤ 
ɪɟɲɟɧɢɹ. 
 
1. ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ ଶݔ͵  + ଶݕ − Ͷ = Ͳ и  ݔ. +͸ݕ − ͳͲ = Ͳ  ɧɚ 
ɢɧɬɟɪɜɚɥɟ -1,1 ɞɨ 1,1 ∆=0,1 (ɪɢɫ. 1). 
Ɏɨɪɦɭɥɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ: 

 ɜ ɹɱɟɣɤɟ B4: 
=+ɄɈɊȿɇɖ(3*(1-Ⱥ42)) 

 ɜ ɹɱɟɣɤɟ C4: 
=- ɄɈɊȿɇɖ(3*(1-Ⱥ42)) 

 ɜ ɹɱɟɣɤɟ D4: 
=(10-Ⱥ4)/6 
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Ɋɢɫ.1. Ƚɪɚɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ 

 
2. ɂɡ ɪɢɫ. 1 ɜɢɞɧɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɞɜɚ ɪɟɲɟɧɢɹ. ɉɨɫɬɪɨɢɦ 

ɬɚɛɥɢɰɭ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ  ሺ૜࢞૛ + ࢟૛ − ૝ሻ 2 +  ሺ ࢞ + ૟࢟ − ૚૙ሻ 2, ɜɵɛɪɚɜ 
ɢɧɬɟɪɜɚɥ ɨɩɢɪɚɹɫɶ ɧɚ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɝɪɚɮɢɤɨɜ. 

3. Ɍɚɛɭɥɢɪɭɟɦ ɪɚɜɧɨɫɢɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɧɚ ɨɬɪɟɡɤɟ ɯ ∈ [-1; 1], y∈[Ͳ; ʹ] ɫ ɲɚɝɨɦ 0,2 (ɪɢɫ. 2). 
4. Ɏɨɪɦɭɥɚ ɞɥɹ ɹɱɟɣɤɢ (x=-1; y=0): 
=(3*$A31^2+B$30^2-3) ^2+($A31+6*B$30-10) ^2 (ɫɦ. ɅɊ №5) 

 
Ɋɢɫ.2. Ɍɚɛɥɢɰɚ ɡɧɚɱɟɧɢɣ ɪɚɜɧɨɫɢɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 

 
5.ɋɤɨɩɢɪɭɟɦ ɮɨɪɦɭɥɭ ɧɚ ɜɟɫɶ ɞɢɚɩɚɡɨɧ ɹɱɟɟɤ ɢ ɧɚɣɞɟɦ 

ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɫɬɨɥɛɰɨɜ (ɪɢɫ.2). 
6. ȼɵɛɟɪɟɦ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɢɧɢɦɚɥɶɧɵɟ, ɡɧɚɱɟɧɢɹ x ɢ y ɞɥɹ 

ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢ ɤ ɡɧɚɱɟɧɢɹɦ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚ ɪɢɫ.1. 
Ⱦɥɹ ɧɚɲɟɝɨ ɩɪɢɦɟɪɚ ɷɬɨ ɬɨɱɤɢ: (0,6, 1,4); (0,4, 1,6); (-0,2, 1,8); (-0,2, 2). 
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7. ɇɚɣɞɟɦ ɤɨɪɧɢ ɪɚɜɧɨɫɢɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ (ɪɢɫ. 3) - ɞɥɹ ɷɬɨɝɨ 
ɩɨɦɟɫɬɢɦ ɩɚɪɵ ɡɧɚɱɟɧɢɣ ɞɥɹ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɤɨɪɧɟɣ ɜ ɹɱɟɣɤɢ B49:C52. ȼ 
ɹɱɟɣɤɭ D49 ɜɜɟɞɟɦ ɮɨɪɦɭɥɭ: 

=(3*B49^2+C49^2-3)^2+(B49+6*C49-10)^2 

 
Ɋɢɫ. 3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
8. ɋ ɩɨɦɨɳɶɸ ɧɚɞɫɬɪɨɣɤɢ ɉɨɢɫɤ ɪɟɲɟɧɢɹ ɭɫɬɚɧɨɜɢɦ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚ-
ɦɟɬɪɵ ɞɥɹ ɩɨɢɫɤɚ ɤɨɪɧɹ ɪɚɜɧɨɫɢɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ (ɪɢɫ. 4):  

 ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ – $D$49; 

 ɞɨ – ɡɧɚɱɟɧɢɹ «0»; 

 ɢɡɦɟɧɹɹ ɹɱɟɣɤɢ – $B$49, $C$49; 

 ɦɟɬɨɞ ɪɟɲɟɧɢɹ – ɉɨɢɫɤ ɪɟɲɟɧɢɹ ɧɟɥɢɧɟɣɧɵɯ ɡɚɞɚɱ ɦɟɬɨɞɨɦ 
ɈɉȽ; 

 ɜɤɥɚɞɤɚ ɉɚɪɚɦɟɬɪɵ – ɭɛɪɚɬɶ ɮɥɚɠɨɤ ɂɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ 
ɧɚɱɚɥɶɧɵɯ ɬɨɱɟɤ (ɪɢɫ.5). 

 
Ɋɢɫ.4. Ɉɤɧɨ ɧɚɞɫɬɪɨɣɤɢ ɉɨɢɫɤ ɪɟɲɟɧɢɹ 
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Ɋɢɫ.5. Ɉɤɧɨ ɜɤɥɚɞɤɢ ɉɚɪɚɦɟɬɪɵ 

 
9. Ɂɚɬɟɦ ɜɵɩɨɥɧɢɦ ɩɨɢɫɤ ɪɟɲɟɧɢɹ. ɉɪɨɰɟɞɭɪɭ ɩɨɜɬɨɪɢɦ ɞɥɹ ɜɫɟɯ 

ɢɦɟɸɳɢɯɫɹ ɩɚɪ ɤɨɪɧɟɣ (ɪɢɫ.6). 

 
Ɋɢɫ. 6. Ɋɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨɢɫɤɚ ɪɟɲɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɫɢɫɬɟɦɚ ɢɦɟɟɬ 2 ɪɟɲɟɧɢɹ: (0,377776043; 1,603701305) ɢ (-0,19415616; 
1,69900328). 

ɉɪɢɦɟɱɚɧɢɟ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɨɬɥɢɱɚɸɬɫɹ ɧɚ 
ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ ɜɟɥɢɱɢɧɭ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ ɬɨɬ, ɝɞɟ ɮɭɧɤɰɢɹ ɢɦɟɟɬ 
ɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ.  

 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɡɚɞɚɧɢɟ. Ɋɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ 

ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ: 
    ͳ. ଶݔ͵} + ͸ݕଶ = Ͷ͸ݔ + ͳͲݕ = Ͷ                           ʹ. {͹ݔଶ + ͷݕଶ = ͺ͵ݔ − Ͷݕ = ʹ  

                     ͵. ଶݔ} − ݕݔ + ଶݕ = ͹ݔ + ݕ = ͷ                        Ͷ. {Ͷݔଶ + ଶݕ͵ = ݔ͵͵ + ͺݕ = Ͷ  
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Ɍɟɦɚ 2. Ɉɫɧɨɜɵ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ  
ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1 

Ɍɟɦɚ: «ɂɡɭɱɟɧɢɟ ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ ɤɨɦɩɶɸɬɟɪɚ» 
Цɟɥɶ ɡɚɧяɬɢя: Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɦɨɞɟɥɶɸ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 
Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1. Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɦɨɞɟɥɶɸ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɚ. 
2. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɜɜɨɞɚ-ɜɵɜɨɞɚ.  

 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ – ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

Ɂɚɞɚɧɢɟ 1. Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɦɨɞɟɥɶɸ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɤɨɦɩɶɸɬɟɪɚ.  

Ⱦɥɹ ɡɚɩɭɫɤɚ ɦɨɞɟɥɢ ɧɭɠɧɨ ɜ ɞɢɪɟɤɬɨɪɢɢ Computer ɡɚɩɭɫɬɢɬɶ ɮɚɣɥ 
Computer.exe. Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ «ɋɢɫɬɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɫɬɟɣɲɟɣ 
ɗȼɆ» (ɪɢɫ. 1.). 

 

   
Ɋɢɫ. 1. ɋɢɫɬɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɫɬɟɣɲɟɣ ɗȼɆ 

 
Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɜɤɥɸɱɚɟɬ: 

1. Ⱥɪɢɮɦɟɬɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢ ɫɨɞɟɪɠɚɳɟɟ:  

1.1. Ⱥɤɤɭɦɭɥɹɬɨɪ (ȺɄ) ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɩɟɪɚɧɞɨɜ 
(ɞɚɧɧɵɯ) ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.  

1.2. Ɋɟɝɢɫɬɪ ɨɩɟɪɚɧɞɨɜ (ɊɈ) ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɩɟɪɚɧɞɨɜ.  
1.3. Ɏɥɚɝɢ (ɩɪɢɡɧɚɤɢ) ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɨɩɟɪɚɰɢɣ ɭɫɥɨɜɧɨɝɨ 

ɩɟɪɟɯɨɞɚ (ɩɟɪɟɯɨɞ ɩɨ ɧɭɥɸ , ɩɟɪɟɯɨɞ ɩɨ ɡɧɚɤɭ ) ɢ ɮɢɤɫɚɰɢɢ 

ɩɟɪɟɩɨɥɧɟɧɢɹ . Ɋɚɡɪɹɞɧɨɫɬɶ ȺɄ ɢ ɊɈ ɩɹɬɶ ɞɟɫɹɬɢɱɧɵɯ ɡɧɚɤɨɜ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɪɚɜɧɨ 99999. 
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2. Ɋɟɝɢɫɬɪ ɤɨɦɚɧɞ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɵɩɨɥɧɹɟɦɨɣ 
ɤɨɦɚɧɞɵ, ɨɧɚ ɧɚɱɧɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨɫɥɟ ɡɚɩɢɫɢ ɟɟ ɜ ɪɟɝɢɫɬɪ. Ɋɟɝɢɫɬɪ 
ɤɨɦɚɧɞ ɢɦɟɟɬ ɬɪɢ ɩɨɥɹ: 

2.1. ɉɨɥɟ ɤɨɞ ɨɩɟɪɚɰɢɢ (ɄɈɉ) ɞɥɹ ɭɤɚɡɚɧɢɹ ɨɩɟɪɚɰɢɢ, ɩɨɞɥɟɠɚɳɟɣ 
ɜɵɩɨɥɧɟɧɢɸ. ɗɬɨ ɩɨɥɟ ɢɦɟɟɬ ɪɚɡɪɹɞɧɨɫɬɶ ɞɜɚ ɞɟɫɹɬɢɱɧɵɯ ɡɧɚɤɚ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɬ ɩɨɥɟ, ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

 ɉɨɥɟ ɄɈɉ=01 – ɤɨɦɚɧɞɚ ɜɜɨɞ. ȼɜɨɞ ɞɚɧɧɵɯ ɫ ɍɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ ɜ 
Ⱥɤɤɭɦɭɥɹɬɨɪ; 

 ɉɨɥɟ ɄɈɉ=02 – ɤɨɦɚɧɞɚ ɜɵɜɨɞɚ. ȼɵɜɨɞ ɞɚɧɧɵɯ ɢɡ Ⱥɤɤɭɦɭɥɹɬɨɪɚ 
ɧɚ ɍɫɬɪɨɣɫɬɜɨ ɜɵɜɨɞɚ; 

 ɉɨɥɟ ɄɈɉ=03 – ɤɨɦɚɧɞɚ ɫɥɨɠɟɧɢɹ; 
 ɉɨɥɟ ɄɈɉ=04 – ɤɨɦɚɧɞɚ ɜɵɱɢɬɚɧɢɹ; 
 ɉɨɥɟ ɄɈɉ=05 – ɤɨɦɚɧɞɚ ɭɦɧɨɠɟɧɢɹ; 
 ɉɨɥɟ ɄɈɉ=06 – ɤɨɦɚɧɞɚ ɞɟɥɟɧɢɹ; 
 ɉɨɥɟ ɄɈɉ=07 – ɤɨɦɚɧɞɚ ɡɚɝɪɭɡɢɬɶ. ɋɥɭɠɢɬ ɞɥɹ ɡɚɝɪɭɡɤɢ ɜ ȺɄ 

ɨɞɧɨɝɨ ɢɡ ɨɩɟɪɚɧɞɨɜ ɢɡ Ɉɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ (Ɉɉ).  ɂɡɧɚɱɚɥɶɧɨ ɨɛɚ 
ɨɩɟɪɚɧɞɚ ɯɪɚɧɹɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɩɚɦɹɬɢ ɢ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɨɞɢɧ ɢɡ 
ɧɢɯ ɧɭɠɧɨ ɡɚɝɪɭɡɢɬɶ ɜ Ⱥɤɤɭɦɭɥɹɬɨɪ. ɉɨɫɤɨɥɶɤɭ ɚɞɪɟɫ ɨɞɧɨɝɨ ɢɡ 
ɨɩɟɪɚɧɞɨɜ ɩɪɟɞɨɩɪɟɞɟɥɟɧ, ɜ ɤɨɦɚɧɞɚɯ ɨɛɪɚɛɨɬɤɢ ɞɨɫɬɚɬɨɱɧɨ ɹɜɧɨ ɭɤɚɡɚɬɶ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɬɨɥɶɤɨ ɜɬɨɪɨɝɨ ɨɩɟɪɚɧɞɚ; 

 ɉɨɥɟ ɄɈɉ=08 – ɤɨɦɚɧɞɚ ɡɚɩɢɫɚɬɶ. ɋɥɭɠɢɬ ɞɥɹ ɡɚɝɪɭɡɤɢ ɨɩɟɪɚɧɞɚ 
ɢɥɢ ɪɟɡɭɥɶɬɚɬɚ ɨɩɟɪɚɰɢɢ ɜ ɹɱɟɣɤɭ ɩɚɦɹɬɢ (ɢɡ ȺɄ ɜ Ɉɉ); 

 ɉɨɥɟ ɄɈɉ=09 – ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞ ɩɨ ɧɭɥɸ. ɋɥɭɠɢɬ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɭɫɥɨɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɩɨ ɚɞɪɟɫɭ, ɭɤɚɡɚɧɧɨɦɭ ɜ ɩɨɥɟ ɚɞɪɟɫɚ 
ɤɨɦɚɧɞɵ, ɟɫɥɢ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɵɞɭɳɟɣ ɤɨɦɚɧɞɵ ɪɚɜɟɧ ɧɭɥɸ 
(ɮɥɚɝ ɇɨɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɟɞɢɧɢɰɭ). ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɟɞɵɞɭɳɟɣ ɤɨɦɚɧɞɵ ɧɟ ɪɚɜɟɧ ɧɭɥɸ, ɬɨ ɩɟɪɟɯɨɞ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢ ɧɚɱɢɧɚɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ ɩɪɨɝɪɚɦɦɵ; 

  ɉɨɥɟ ɄɈɉ=10 – ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞ ɩɨ ɡɧɚɤɭ. ɋɥɭɠɢɬ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɭɫɥɨɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɩɨ ɚɞɪɟɫɭ, ɭɤɚɡɚɧɧɨɦɭ ɜ ɩɨɥɟ ɚɞɪɟɫɚ 
ɤɨɦɚɧɞɵ, ɟɫɥɢ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɵɞɭɳɟɣ ɤɨɦɚɧɞɵ 
ɨɬɪɢɰɚɬɟɥɶɧɵɣ (ɮɥɚɝ Ɂɧɚɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɟɞɢɧɢɰɭ). ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɵɞɭɳɟɣ ɤɨɦɚɧɞɵ ɧɟ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɬɨ ɩɟɪɟɯɨɞ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ ɢ ɧɚɱɢɧɚɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ ɩɪɨɝɪɚɦɦɵ; 

  ɉɨɥɟ ɄɈɉ=11 – ɛɟɡɭɫɥɨɜɧɵɣ ɩɟɪɟɯɨɞ. ɋɥɭɠɢɬ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɟɪɟɯɨɞɚ ɩɨ ɚɞɪɟɫɭ, ɭɤɚɡɚɧɧɨɦɭ ɜ ɤɨɦɚɧɞɟ. ɉɟɪɟɯɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɫɟɝɞɚ 
ɜ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɡɭɥɶɬɚɬɚ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɵɞɭɳɟɣ ɤɨɦɚɧɞɵ; 

  ɉɨɥɟ ɄɈɉ=12 – ɨɫɬɚɧɨɜ. ɗɬɨɣ ɤɨɦɚɧɞɨɣ ɞɨɥɠɧɚ ɡɚɤɚɧɱɢɜɚɬɶɫɹ 
ɥɸɛɚɹ ɩɪɨɝɪɚɦɦɚ. 
ɉɪɢɦɟɱɚɧɢɟ. Ʉɨɦɚɧɞɵ ȼɜɨɞ ɢ ȼɵɜɨɞ ɨɬɧɨɫɹɬɫɹ ɤ ɤɨɦɚɧɞɚɦ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɫ 
ɩɟɪɢɮɟɪɢɣɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; ɤɨɦɚɧɞɵ ɋɥɨɠɟɧɢɹ, ȼɵɱɢɬɚɧɢɹ, ɍɦɧɨɠɟɧɢɹ, 
Ⱦɟɥɟɧɢɹ - ɤ ɤɨɦɚɧɞɚɦ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ; ɤɨɦɚɧɞɵ ɉɟɪɟɯɨɞ ɩɨ ɧɭɥɸ, 
ɉɟɪɟɯɨɞ ɩɨ ɡɧɚɤɭ ɢ Ȼɟɡɭɫɥɨɜɧɵɣ ɩɟɪɟɯɨɞ ɤ ɤɨɦɚɧɞɚɦ ɭɩɪɚɜɥɟɧɢɹ.  
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2.2. ɉɨɥɟ ɬɢɩ ɚɞɪɟɫɚɰɢɢ (ɌȺ). Ⱦɥɹ ɭɤɚɡɚɧɢɹ ɫɩɨɫɨɛɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɚɞɪɟɫɚ (ɚɞɪɟɫ Ɉɉ, ɩɨ ɤɨɬɨɪɨɦɭ ɧɚɯɨɞɢɬɫɹ ɨɩɟɪɚɧɞ). ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɬ ɩɨɥɟ, ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɚɞɪɟɫɚɰɢɢ: 

 ɉɨɥɟ ɌȺ=0 – ɩɪɹɦɚɹ ɚɞɪɟɫɚɰɢɹ. ȼ ɩɨɥɟ Ⱥɞɪɟɫɚ (Ⱥ) ɭɤɚɡɚɧ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɚɞɪɟɫ ɨɩɟɪɚɧɞɚ (ɪɢɫ. 2); 

 
               Ɋɢɫ. 2. ɉɪɹɦɚɹ ɚɞɪɟɫɚɰɢɹ 

 

 ɉɨɥɟ ɌȺ=1 – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɚɞɪɟɫɚɰɢɹ.  ȼ ɩɨɥɟ Ⱥɞɪɟɫɚ (Ⱥ) 
ɧɚɯɨɞɢɬɫɹ ɧɟ ɚɞɪɟɫ, ɚ ɨɩɟɪɚɧɞ, ɬ.ɟ. ɨɛɪɚɳɟɧɢɟ ɤ Ɉɉ ɧɟ ɩɪɨɢɫɯɨɞɢɬ (ɪɢɫ. 
3);  
                                                           

 
Ɋɢɫ. 3. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɚɞɪɟɫɚɰɢɹ 

 

 ɉɨɥɟ ɌȺ=2 – ɤɨɫɜɟɧɧɚɹ ɚɞɪɟɫɚɰɢɹ. ȼ ɩɨɥɟ ɚɞɪɟɫɚ ɤɨɦɚɧɞ 
ɧɚɯɨɞɢɬɫɹ ɚɞɪɟɫ ɹɱɟɣɤɢ Ɉɉ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɚɞɪɟɫ ɨɩɟɪɚɧɞɚ (ɪɢɫ. 4). 

  

 
  Ɋɢɫ. 4. Ʉɨɫɜɟɧɧɚɹ ɚɞɪɟɫɚɰɢɹ 

 
2.3. ɉɨɥɟ ɚɞɪɟɫɚ (Ⱥ), ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ: 
 ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɚɞɪɟɫ ɨɩɟɪɚɧɞɚ ɩɪɢ ɩɪɹɦɨɣ ɚɞɪɟɫɚɰɢɢ; 
 ɫɚɦ ɨɩɟɪɚɧɞ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɚɞɪɟɫɚɰɢɢ; 
 ɚɞɪɟɫ ɹɱɟɣɤɢ Ɉɉ ɩɪɢ ɤɨɫɜɟɧɧɨɣ ɚɞɪɟɫɚɰɢɢ; 
 ɚɞɪɟɫ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞ ɩɟɪɟɯɨɞɚ. 
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3. Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɡɚɩɢɫɢ, ɯɪɚɧɟɧɢɹ ɢ 
ɜɵɞɚɱɢ ɤɨɦɚɧɞ ɢ ɨɩɟɪɚɧɞɨɜ. ȼ ɩɚɦɹɬɶ ɜɯɨɞɹɬ: Ɋɟɝɢɫɬɪ ɫɥɨɜɚ (Ɋɋ), 
Ɋɟɝɢɫɬɪ ɚɞɪɟɫɚ (ɊȺ), ɤɧɨɩɤɢ Ɂɚɩɢɫɶ ɢ ɑɬɟɧɢɟ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɡɚɧɟɫɬɢ ɜ 
ɹɱɟɣɤɭ Ɉɉ ɤɚɤɨɟ – ɥɢɛɨ ɡɧɚɱɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɊȺ ɧɚɛɪɚɬɶ ɚɞɪɟɫ 
ɹɱɟɣɤɢ, ɚ ɧɚ Ɋɋ ɨɩɟɪɚɧɞ ɢɥɢ ɤɨɦɚɧɞɭ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ Ɂɚɩɢɫɶ (ɪɢɫ. 5). 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɱɢɬɚɬɶ ɞɚɧɧɵɟ ɢɡ Ɉɉ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɚɞɪɟɫ ɹɱɟɣɤɢ 
ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɑɬɟɧɢɟ. 

 
Ɋɢɫ. 5. Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 

 
4. Ȼɥɨɤ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ (Ȼɍɋ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɢɦɢɬɚɰɢɢ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫ. 6). ɋ ɟɝɨ ɩɨɦɨɳɶɸ ɦɨɠɧɨ 
ɡɚɞɚɜɚɬɶ ɪɟɠɢɦɵ ɪɚɛɨɬɵ (Ⱥɜɬɨɦɚɬ, ɩɨ ɰɢɤɥ, ɩɨ ɬɚɤɬ), ɡɚɩɭɫɤɚɬɶ 
ɩɪɨɝɪɚɦɦɵ ɜ ɜɵɛɪɚɧɧɨɦ ɪɟɠɢɦɟ (ɤɧɨɩɤɚ ɋɬɚɪɬ), ɨɫɬɚɧɚɜɥɢɜɚɬɶ 
ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ (ɤɧɨɩɤɚ ɋɬɨɩ), ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɛɪɨɫ ɪɟɝɢɫɬɪɨɜ 
(ɤɧɨɩɤɚ ɋɛɪɨɫ). Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɪɟɝɢɫɬɪɵ ɞɥɹ ɡɚɩɢɫɢ 
ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɦɟɧɸ ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɫɥɟɠɢɜɚɬɶ 
ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɩɨ ɦɢɤɪɨɤɨɦɚɧɞɚɦ (ɨɤɧɨ ɆɄ). 

ɉɪɢɦɟɱɚɧɢɟ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɫɟ ɤɨɦɚɧɞɵ ɪɚɡɛɢɜɚɸɬɫɹ ɧɚ ɩɨɞɤɨɦɚɧɞɵ. 
ɉɨɞɤɨɦɚɧɞɚ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬɫɹ ɡɚ ɨɞɢɧ ɬɚɤɬ (ɪɟɠɢɦ  Ɍɚɤɬ ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ 
ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ ɋɬɚɪɬ) ɧɚɡɵɜɚɟɬɫɹ ɦɢɤɪɨɤɨɦɚɧɞɨɣ. 
 

 
Ɋɢɫ. 6. Ȼɥɨɤ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ 

 
5. ɋɱɟɬɱɢɤ ɚɞɪɟɫɚ ɤɨɦɚɧɞɵ (ɋɑȺɄ). ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ 

ɥɸɛɚɹ ɤɨɦɚɧɞɚ ɡɚɧɢɦɚɟɬ ɨɞɧɭ ɹɱɟɣɤɭ, ɩɨɷɬɨɦɭ ɫɨɞɟɪɠɢɦɨɟ ɋɑȺɄ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɞɚɱɟɣ ɫɢɝɧɚɥɚ 
ɭɩɪɚɜɥɟɧɢɹ +1 (ɪɢɫ.1). ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɬɟɤɭɳɟɣ ɤɨɦɚɧɞɵ ɚɞɪɟɫ ɫɥɟɞɭɸɳɟɣ 
ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ ɜɫɟɝɞɚ ɛɟɪɟɬɫɹ ɢɡ ɫɱɟɬɱɢɤɚ ɤɨɦɚɧɞ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ 
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ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɪɹɞɤɚ ɜɵɱɢɫɥɟɧɢɣ (ɩɟɪɟɯɨɞɚ ɜ ɢɧɭɸ ɬɨɱɤɭ ɩɪɨɝɪɚɦɦɵ) 
ɞɨɫɬɚɬɨɱɧɨ ɡɚɧɟɫɬɢ ɜ ɋɑȺɄ ɚɞɪɟɫ ɬɨɱɤɢ ɩɟɪɟɯɨɞɚ. 

6. ɍɫɬɪɨɣɫɬɜɨ ɜɜɨɞɚ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ Ɋɟɝɢɫɬɪ ɜɜɨɞɚ 
(Ɋȼȼ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ.  

7. ɍɫɬɪɨɣɫɬɜɨ ɜɵɜɨɞɚ,  ɜ ɫɨɫɬɚɜ  ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ Ɋɟɝɢɫɬɪ ɜɵɜɨɞɚ 
(Ɋȼɕȼ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɵɜɨɞɚ ɞɚɧɧɵɯ.  

 
Ɂɚɞɚɧɢɟ 2. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɜɜɨɞɚ-ɜɵɜɨɞɚ.  
Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ 

ɜɜɨɞɚ – ɜɵɜɨɞɚ. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ: ɫɨɫɬɚɜɢɬɶ ɩɪɨɝɪɚɦɦɭ, ɩɟɪɟɞɚɸɳɭɸ 
ɨɩɟɪɚɧɞ ɫ ɍɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ ɧɚ ɍɫɬɪɨɣɫɬɜɨ ɜɵɜɨɞɚ, ɨɩɟɪɚɧɞ ɫɨɯɪɚɧɢɬɶ ɜ 
ɹɱɟɣɤɟ Ɉɉ.  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɫ ɍɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ ɫɱɢɬɚɬɶ ɨɩɟɪɚɧɞ, ɪɚɜɧɵɣ 
«555», ɫɨɯɪɚɧɢɬɶ ɟɝɨ ɜ ɹɱɟɣɤɟ Ɉɉ ɩɨ ɚɞɪɟɫɭ «80» ɢ ɜɵɜɟɫɬɢ ɧɚ ɍɫɬɪɨɣɫɬɜɨ 
ɜɵɜɨɞɚ. 

1. ȼɜɟɞɟɦ ɡɚɞɚɧɧɵɣ ɨɩɟɪɚɧɞ ɜ Ɋɟɝɢɫɬɪ ɜɜɨɞɚ. Ⱦɥɹ ɷɬɨɝɨ ɜ Ȼɥɨɤɟ 
ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜ ɨɤɧɟ ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ ɜɵɛɟɪɟɦ Ɋɟɝɢɫɬɪ ɜɜɨɞɚ 
(ɪɢɫ. 7), ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɪɟɝɢɫɬɪɚ ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɢɣ ɰɜɟɬ. ȼɜɟɞɟɦ 
ɡɚɞɚɧɧɵɣ ɨɩɟɪɚɧɞ ɫ ɤɥɚɜɢɚɬɭɪɵ ɜ Ɋȼȼ.  

 
Ɋɢɫ. 7. ȼɜɨɞ ɞɚɧɧɵɯ ɜ Ɋȼȼ   

 
2. ɋɨɫɬɚɜɢɦ ɩɪɨɝɪɚɦɦɭ  ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ, ɨɧɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.8. 
Ⱥɞɪɟɫ 

ɤɨɦɚɧɞɵ 
Ʉɨɦɚɧɞɚ 

ɉɨɹɫɧɟɧɢɹ ɩɨɥɹ ɤɨɦɚɧɞɵ 
ɄɈɉ ɌȺ Ⱥ 

00 01 0 00 Ɂɚɩɢɫɶ ɨɩɟɪɚɧɞɚ ɫ Ɋȼȼ ɜ ȺɄ  
01 08 0 80 Ɂɚɩɢɫɶ ɨɩɟɪɚɧɞɚ ɢɡ ȺɄ ɜ ɹɱɟɣɤɭ 

Ɉɉ ɩɨ ɚɞɪɟɫɭ 80 
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02 07 1 00 Ɉɛɧɭɥɟɧɢɟ ȺɄ. ȼ ɤɨɦɚɧɞɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ 
ɚɞɪɟɫɚɰɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, «00» ɜ 
ɩɨɥɟ Ⱥ ɹɜɥɹɟɬɫɹ ɨɩɟɪɚɧɞɨɦ 

03 07 0 80 ɉɟɪɟɫɵɥɤɚ ɨɩɟɪɚɧɞɚ ɢɡ ɹɱɟɣɤɢ Ɉɉ 
ɫ ɚɞɪɟɫɨɦ 80 ɜ ȺɄ 

04 02 0 00 ȼɵɜɨɞ ɨɩɟɪɚɧɞɚ ɧɚ Ɋȼɕȼ 
05 12 0 00 Ɉɫɬɚɧɨɜ 

Ɋɢɫ. 8. ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɟɧɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɚɧɧɵɯ 
3. ȼɜɟɞɟɦ ɫɨɫɬɚɜɥɟɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɜ ɦɨɞɟɥɶ. Ⱦɥɹ ɷɬɨɝɨ ɜ Ȼɥɨɤɟ 

ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜ ɨɤɧɟ ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ ɜɵɛɟɪɟɦ Ɋɟɝɢɫɬɪ 
ɚɞɪɟɫɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɪɟɝɢɫɬɪɚ ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɢɣ ɰɜɟɬ. ɇɚɛɟɪɟɦ 
ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ «00». Ɂɚɬɟɦ ɜɵɛɟɪɟɦ Ɋɟɝɢɫɬɪ ɫɥɨɜɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɪɟɝɢɫɬɪɚ ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɢɣ ɰɜɟɬ. ȼɜɟɞɟɦ ɫ 
ɤɥɚɜɢɚɬɭɪɵ ɩɟɪɜɭɸ ɤɨɦɚɧɞɭ «01 0 00» (ɪɢɫ. 9). ɇɚɠɦɟɦ ɤɧɨɩɤɭ Ɂɚɩɢɫɶ. 

 
Ɋɢɫ. 9. Ɂɚɧɟɫɟɧɢɟ ɤɨɦɚɧɞ ɩɪɨɝɪɚɦɦɵ ɜ Ɉɉ 

 
4. Ⱥɧɚɥɨɝɢɱɧɨ ɜɜɟɞɟɦ ɞɪɭɝɢɟ ɤɨɦɚɧɞɵ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ 

ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ Ɂɚɩɢɫɶ ɡɧɚɱɟɧɢɟ ɊȺ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɭɠɧɨ ɡɚɞɚɬɶ ɥɢɲɶ ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ, ɚɞɪɟɫɚ 
ɨɫɬɚɥɶɧɵɯ ɮɨɪɦɢɪɭɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ.  

5. ȼɜɟɞɟɦ ɜ ɋɑȺɄ ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ «00» 
ɚɧɚɥɨɝɢɱɧɨ ɩɭɧɤɬɭ 3 ɢ ɪɢɫ.6.  

6. Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ ɤɨɦɩɶɸɬɟɪɚ 
ɪɚɫɫɦɨɬɪɢɦ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ȼɜɨɞ ɩɨ ɦɢɤɪɨɤɨɦɚɧɞɚɦ: 

6.1. ȼɵɛɟɪɟɦ ɜ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɪɟɠɢɦ ɪɚɛɨɬɵ - 
Ɍɚɤɬ ɢ ɧɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɬ.ɟ. ɧɚɱɧɟɦ ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ȼɜɨɞ ɩɨ 
ɦɢɤɪɨɤɨɦɚɧɞɚɦ. 

6.2. ȼ ɨɤɧɟ ɆɄ Ȼɍɋ ɩɨɹɜɢɬɫɹ ɩɟɪɜɚɹ ɦɢɤɪɨɤɨɦɚɧɞɚ: ɊȺ: =ɋɑȺɄ 
(Ɋɟɝɢɫɬɪɭ ɚɞɪɟɫɚ ɩɪɢɫɜɨɢɬɶ ɡɧɚɱɟɧɢɟ ɋɱɟɬɱɢɤɚ ɚɞɪɟɫɚ ɤɨɦɚɧɞɵ), ɩɨ 
ɤɨɬɨɪɨɣ ɢɧɮɨɪɦɚɰɢɹ ɢɡ ɋɑȺɄ (ɬ.ɟ. ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ) 
ɛɭɞɟɬ ɩɟɪɟɞɚɧɚ ɜ Ɉɉ ɧɚ ɊȺ. ɇɚ ɦɨɞɟɥɢ ɧɚɩɪɚɜɥɟɧɢɟ ɩɟɪɟɞɚɱɢ ɩɨɤɚɡɚɧɨ 
ɤɪɚɫɧɨɣ ɫɬɪɟɥɤɨɣ (ɪɢɫ. 10). 
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6.3. ɉɪɢ ɫɥɟɞɭɸɳɟɦ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ ɋɬɚɪɬ ɜ Ȼɍɋ ɩɨɹɜɢɬɫɹ   
ɦɢɤɪɨɤɨɦɚɧɞɚ: ɑɬɟɧɢɟ (Ɋɋ: =Ɉɉ(ɊȺ)) (ɩɪɢɫɜɨɢɬɶ Ɋɟɝɢɫɬɪɭ ɫɥɨɜɚ 
ɫɨɞɟɪɠɢɦɨɟ Ɋɟɝɢɫɬɪɚ ɚɞɪɟɫɚ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ), ɬ.ɟ. ɜ Ɋɋ ɛɭɞɟɬ 
ɫɱɢɬɚɧɚ ɤɨɦɚɧɞɚ «01 0 00». Ⱥ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɵɞɭɳɟɣ ɆɄ 
ɧɚ ɊȺ Ɉɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɩɨɹɜɢɬɫɹ ɡɧɚɱɟɧɢɟ ɋɑȺɄ.  
 

 
Ɋɢɫ. 10. ȼɵɩɨɥɧɟɧɢɟ ɦɢɤɪɨɤɨɦɚɧɞɵ ɊȺ:=ɋɑȺɄ 

6.4. ɇɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɜ Ɋɋ ɩɨɹɜɢɬɫɹ ɤɨɦɚɧɞɚ, ɚ ɜ Ȼɍɋ 
ɦɢɤɪɨɤɨɦɚɧɞɚ: ɊɄ: =Ɋɋ (Ɋɟɝɢɫɬɪɭ ɤɨɦɚɧɞ ɩɪɢɫɜɨɢɬɶ ɡɧɚɱɟɧɢɟ 
Ɋɟɝɢɫɬɪɚ ɫɥɨɜɚ), ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ (ɪɢɫ. 11).  
 

 
Ɋɢɫ. 11. ȼɵɩɨɥɧɟɧɢɟ ɦɢɤɪɨɤɨɦɚɧɞɵ ɑɬɟɧɢɟ Ɋɋ: =Ɉɉ(ɊȺ)  
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6.5. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɩɨɥɭɱɢɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɦɢɤɪɨɤɨɦɚɧɞ, ɪɟɚɥɢɡɭɸɳɢɯ ɤɨɦɚɧɞɭ 
ȼɜɨɞ (ɪɢɫ 12). 

ɉɪɢɦɟɱɚɧɢɟ.  Ɇɢɤɪɨɤɨɦɚɧɞɚ, ɩɨɹɜɥɹɸɳɚɹɫɹ ɜ ɨɤɧɟ ɆɄ Ȼɍɋ ɜ ɬɟɤɭɳɟɦ 
ɬɚɤɬɟ, ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɜ ɫɥɟɞɭɸɳɟɦ. 
  

№ 
ɬɚɤɬɚ 

Ɇɢɤɪɨɤɨɦɚɧɞɚ Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɆɄ  

1  ɊȺ: =ɋɑȺɄ ɇɚ ɊȺ ɩɨɹɜɢɬɫɹ ɚɞɪɟɫ ɤɨɦɚɧɞɵ ɢɡ 
ɋɑȺɄ 

2 ɑɬɟɧɢɟ (Ɋɋ: 
=Ɉɉ(ɊȺ)) 

ȼ Ɋɋ ɡɚɧɨɫɢɬɫɹ ɫɨɞɟɪɠɢɦɨɟ ɊȺ, ɬ.ɟ. 
ɤɨɦɚɧɞɚ 01 0 00 (ȼɜɨɞ) 

3  ɊɄ: =Ɋɋ ȼ ɊɄ ɫɱɢɬɵɜɚɟɬɫɹ ɤɨɦɚɧɞɚ ȼɜɨɞ ɢɡ Ɋɋ 
Ɉɉ 

4 ȺɄ: =Ɋȼȼ ȼ ȺɄ ɫ Ɋȼȼ ɫɱɢɬɵɜɚɟɬɫɹ ɨɩɟɪɚɧɞ, ɬ.ɟ. 
ɱɢɫɥɨ 555  

5 ɋɑȺɄ: =ɋɑȺɄ +1 Ɉɤɨɧɱɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ȼɜɨɞ. 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɞɪɟɫɚ ɫɥɟɞɭɸɳɟɣ 
ɤɨɦɚɧɞɵ. ȼ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ ɡɧɚɱɟɧɢɟ 
ɋɑȺɄ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧɨ ɧɚ 1(ɜ ɞɚɧɧɨɣ 
ɦɨɞɟɥɢ ɤɨɦɚɧɞɵ ɡɚɧɢɦɚɸɬ ɨɞɧɭ ɹɱɟɣɤɭ 
ɩɚɦɹɬɢ), ɬ.ɟ. ɜ ɧɟɦ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ 
ɚɞɪɟɫ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ 

Ɋɢɫ. 12. Ɇɢɤɪɨɩɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ «ȼɜɨɞ»  
 

7. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ȼɜɨɞ ɩɟɪɟɜɟɞɢɬɟ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ɜ Ⱥɜɬɨɦɚɬ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɬ.ɟ.  ɜɵɩɨɥɧɢɬɟ ɨɫɬɚɥɶɧɵɟ 
ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ (ɪɢɫ 8). 

 
8. ɉɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ, ɢɫɩɨɥɶɡɭɹ 

ɤɧɨɩɤɭ ɑɬɟɧɢɟ ɜ ɛɥɨɤɟ Ɉɉ. ȼ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜɵɛɟɪɟɬɟ 
Ɋɟɝɢɫɬɪ ɚɞɪɟɫɚ (ɨɤɧɨ ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ). ɇɚɛɟɪɟɬɟ ɚɞɪɟɫ «80». ɇɚɠɦɢɬɟ 
ɤɧɨɩɤɭ ɑɬɟɧɢɟ. ȼ ɹɱɟɣɤɟ ɩɨ ɚɞɪɟɫɭ «80» ɢ ɜ Ɋȼɕȼ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɧɟɫɟɧ 
ɨɩɟɪɚɧɞ «555». 
Ɂɚɞɚɧɢɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. ɋɨɫɬɚɜɢɬɶ ɢ ɜɵɩɨɥɧɢɬɶ 
ɩɪɨɝɪɚɦɦɭ ɫɱɢɬɵɜɚɸɳɭɸ ɨɩɟɪɚɧɞ ɫ ɍɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ ɧɚ ɍɫɬɪɨɣɫɬɜɨ 
ɜɵɜɨɞɚ. Ɉɩɟɪɚɧɞ ɫɨɯɪɚɧɢɬɶ ɜ ɹɱɟɣɤɟ Ɉɉ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:  

 Ɉɩɟɪɚɧɞ - 9091; 

 Ⱥɞɪɟɫ ɹɱɟɣɤɢ Ɉɉ - 90 (ɜ ɧɟɣ ɛɭɞɟɬ ɫɨɯɪɚɧɟɧ ɨɩɟɪɚɧɞ); 
 ȼɵɩɨɥɧɢɬɶ ɩɨ ɬɚɤɬɚɦ ɤɨɦɚɧɞɭ ȼɵɜɨɞ ɢ ɨɛɴɹɫɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ 

ɦɢɤɪɨɤɨɦɚɧɞ. 
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ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №2 
Ɍɟɦɚ: «ɂɡɭɱɟɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ» 

Цɟɥɶ ɡɚɧяɬɢя: ɉɨɥɭɱɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɩɨ ɩɪɢɧɰɢɩɚɦ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɚ. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɫɥɨɠɟɧɢɟ. 
2. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɭɦɧɨɠɟɧɢɟ.  

 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ – ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ.  
Ɂɚɞɚɧɢɟ 1. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɫɥɨɠɟɧɢɟ. 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ: ɫɨɫɬɚɜɢɬɶ ɩɪɨɝɪɚɦɦɭ ɜɵɱɢɫɥɹɸɳɭɸ ɫɭɦɦɭ ɞɜɭɯ 
ɨɩɟɪɚɧɞɨɜ ɢ ɫɨɯɪɚɧɹɸɳɭɸ ɪɟɡɭɥɶɬɚɬ ɜ ɹɱɟɣɤɟ Ɉɉ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɩɟɪɜɵɣ ɨɩɟɪɚɧɞ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ «100», ɡɚɩɢɫɚɬɶ ɟɝɨ ɜ 

ɹɱɟɣɤɭ Ɉɉ ɩɨ ɚɞɪɟɫɭ «50»; ɜɬɨɪɨɣ ɪɚɜɧɵɦ «299», ɡɚɩɢɫɚɬɶ ɩɨ ɚɞɪɟɫɭ «51»; 
ɫɨɯɪɚɧɢɬɶ ɫɭɦɦɭ ɜ ɹɱɟɣɤɟ Ɉɉ ɩɨ ɚɞɪɟɫɭ «90».   

1. Ɂɚɧɟɫёɦ ɞɚɧɧɵɟ ɜ ɹɱɟɣɤɢ Ɉɉ. Ⱦɥɹ ɷɬɨɝɨ ɜ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ 
ɫɢɝɧɚɥɨɜ ɜ ɨɤɧɟ ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ ɜɵɛɟɪɟɦ Ɋɟɝɢɫɬɪ ɚɞɪɟɫɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɪɟɝɢɫɬɪɚ ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɢɣ ɰɜɟɬ. ɇɚɛɟɪɟɦ ɚɞɪɟɫ 
ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ «50». ȼ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜ ɨɤɧɟ ȼɵɛɨɪ 
ɪɟɝɢɫɬɪɨɜ ɜɵɛɟɪɟɦ Ɋɟɝɢɫɬɪ ɫɥɨɜɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɪɟɝɢɫɬɪɚ 
ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɢɣ ɰɜɟɬ. ȼɜɟɞɟɦ ɫ ɤɥɚɜɢɚɬɭɪɵ ɩɟɪɜɵɣ ɨɩɟɪɚɧɞ «100». 
ɇɚɠɦɟɦ ɤɧɨɩɤɭ Ɂɚɩɢɫɶ. ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ ɡɧɚɱɟɧɢɟ ɚɞɪɟɫɚ ɜ ɊȺ 
ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ ɟɞɢɧɢɰɭ ɢ ɩɪɢɧɹɥɨ ɡɧɚɱɟɧɢɟ «51», ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɚɞɪɟɫ 
ɜɬɨɪɨɝɨ ɨɩɟɪɚɧɞɚ ɡɚɞɚɥɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɬ.ɤ. ɨɩɟɪɚɧɞɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 
ɫɦɟɠɧɵɯ ɹɱɟɣɤɚɯ Ɉɉ.  ȼɜɟɞɟɦ ɜɬɨɪɨɣ ɨɩɟɪɚɧɞ «299», ɧɚɠɦɟɦ ɤɧɨɩɤɭ 
Ɂɚɩɢɫɶ (ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɤɚɤ ɢ ɞɥɹ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ).  

2. ɋɨɫɬɚɜɢɦ ɩɪɨɝɪɚɦɦɭ  ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ. Ɉɧɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.1. 
 

Ⱥɞɪɟɫ 
Ʉɨɦɚɧɞɵ 

 
Ʉɨɦɚɧɞɚ 

 
ɉɨɹɫɧɟɧɢɹ 

ɉɨɥɹ ɤɨɦɚɧɞɵ 
ɄɈɉ ɌȺ Ⱥ 

00 
 

07 0 50 Ɂɚɝɪɭɡɤɚ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɢɡ 
ɹɱɟɣɤɢ Ɉɉ ɫ ɚɞɪɟɫɨɦ 50 ɜ ȺɄ 

01 03 0 51 ɋɥɨɠɟɧɢɟ ɞɜɭɯ ɨɩɟɪɚɧɞɨɜ 
ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɢɡɧɚɱɚɥɶɧɨ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ȺɄ 

02 08 0 90 Ɂɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɚ ɜ Ɉɉ ɩɨ ɚɞɪɟɫɭ 
90  

03 12 0 00 Ɉɫɬɚɧɨɜ 
Ɋɢɫ. 1. ɉɪɨɝɪɚɦɦɚ ɫɥɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ 
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3. ȼɜɟɞɟɦ ɫɨɫɬɚɜɥɟɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɜ ɦɨɞɟɥɶ. Ⱦɥɹ ɷɬɨɝɨ ɜ Ȼɥɨɤɟ 
ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜ ɨɤɧɟ ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ ɜɵɛɟɪɟɦ Ɋɟɝɢɫɬɪ 
ɚɞɪɟɫɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɪɟɝɢɫɬɪɚ ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɢɣ ɰɜɟɬ. ɇɚɛɟɪɟɦ 
ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ «00». ȼ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜ ɨɤɧɟ 
ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ ɜɵɛɟɪɟɦ Ɋɟɝɢɫɬɪ ɫɥɨɜɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ 
ɪɟɝɢɫɬɪɚ ɨɤɪɚɫɢɬɫɹ ɜ ɫɢɧɢɣ ɰɜɟɬ. ȼɜɟɞɟɦ ɫ ɤɥɚɜɢɚɬɭɪɵ ɩɟɪɜɭɸ ɤɨɦɚɧɞɭ 
«07 0 50». ɇɚɠɦɟɦ ɤɧɨɩɤɭ Ɂɚɩɢɫɶ. 

4. Ⱥɧɚɥɨɝɢɱɧɨ ɜɜɟɞɟɦ ɞɪɭɝɢɟ ɤɨɦɚɧɞɵ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ 
ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ Ɂɚɩɢɫɶ ɡɧɚɱɟɧɢɟ ɊȺ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ.  

5.ȼɜɟɞɟɦ ɜ ɋɑȺɄ ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ «00», 
ɚɧɚɥɨɝɢɱɧɨ  
ɅɊ №1, ɪɢɫ. 5.   

6. ȼɵɩɨɥɧɢɦ ɤɨɦɚɧɞɭ ɫɥɨɠɟɧɢɹ ɩɨ ɦɢɤɪɨɤɨɦɚɧɞɚɦ. Ⱦɥɹ ɷɬɨɝɨ: 
6.1.ȼ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜɵɛɟɪɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ – 

Ɍɚɤɬ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɜɵɩɨɥɧɢɦ ɩɟɪɜɭɸ 
ɤɨɦɚɧɞɭ, ɧɟ ɚɤɰɟɧɬɢɪɭɹ ɜɧɢɦɚɧɢɹ ɧɚ ɷɬɚɩɚɯ ɟё ɜɵɩɨɥɧɟɧɢɹ (ɜɵɩɨɥɧɟɧɢɟ 
ɤɨɦɚɧɞɵ Ɂɚɝɪɭɡɤɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɲɟɫɬɶ ɬɚɤɬɨɜ). 

6.2. ɇɚɱɚɥɨ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɋɥɨɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 2. 
ȼ Ɋɟɝɢɫɬɪɟ ɤɨɦɚɧɞ ɧɚɯɨɞɢɬɫɹ ɤɨɦɚɧɞɚ 07 0 50 – ɡɚɝɪɭɡɢɬɶ ɜ ȺɄ 
ɫɨɞɟɪɠɢɦɨɟ ɹɱɟɣɤɢ «50». ȼ ȺɄ ɧɚɯɨɞɢɬɫɹ ɩɟɪɜɵɣ ɨɩɟɪɚɧɞ – «100». ȼ Ɉɉ 
ɫɨɞɟɪɠɢɦɨɟ ɹɱɟɣɤɢ «50». ȼ ɨɤɧɟ ɆɄ Ȼɍɋ ɩɨɹɜɢɥɚɫɶ ɦɢɤɪɨɤɨɦɚɧɞɚ – 
ɋɑȺɄ: =ɋɑȺɄ +1, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɜ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ.    

6.3. ɇɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɦɢɤɪɨɤɨɦɚɧɞɵ 
ɋɑȺɄ ɭɜɟɥɢɱɢɬɫɹ ɧɚ ɟɞɢɧɢɰɭ, ɜ ɨɤɧɟ ɆɄ ɩɨɹɜɢɬɫɹ ɦɢɤɪɨɤɨɦɚɧɞɚ: 

ɊȺ: =ɋɑȺɄ – Ɋɟɝɢɫɬɪɭ ɚɞɪɟɫɚ ɩɪɢɫɜɨɢɬɶ ɡɧɚɱɟɧɢɟ ɋɱɟɬɱɢɤɚ 
ɚɞɪɟɫɚ ɤɨɦɚɧɞ.  
 

 
Ɋɢɫ.2. ɇɚɱɚɥɨ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɫɥɨɠɟɧɢɟ 

 
6.4. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɩɪɨɫɥɟɞɢɦ ɜɫɟ ɷɬɚɩɵ 

ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɋɥɨɠɟɧɢɟ (ɪɢɫ. 3). 
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ɉɪɢɦɟɱɚɧɢɟ. Ɇɢɤɪɨɤɨɦɚɧɞɚ, ɩɨɹɜɥɹɸɳɚɹɫɹ ɜ ɨɤɧɟ ɆɄ Ȼɍɋ, ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɜ 
ɫɥɟɞɭɸɳɟɦ ɜ ɬɚɤɬɟ. ɇɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨɤɚɡɚɧɵ ɤɪɚɫɧɵɦɢ 
ɫɬɪɟɥɤɚɦɢ. 
 

№ 
ɬɚɤɬɚ 

Ɇɢɤɪɨɤɨɦɚɧɞɚ Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɆɄ  

1- 5 - ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ «Ɂɚɝɪɭɡɤɚ» ɜ ȺɄ 
ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ (100) 

6 ɋɑȺɄ: =ɋɑȺɄ+1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɞɪɟɫɚ ɫɥɟɞɭɸɳɟɣ 
ɤɨɦɚɧɞɵ 

7  ɊȺ: =ɋɑȺɄ ɇɚ ɊȺ ɩɨɹɜɢɬɫɹ ɚɞɪɟɫ ɤɨɦɚɧɞɵ ɢɡ ɋɑȺɄ 

8 ɑɬɟɧɢɟ (Ɋɋ: 
=Ɉɉ(ɊȺ)) 

ȼ Ɋɋ ɡɚɧɨɫɢɬɫɹ ɫɨɞɟɪɠɢɦɨɟ ɊȺ, ɬ.ɟ. 
ɤɨɦɚɧɞɚ 03 0 51(ɫɥɨɠɟɧɢɟ) 

9  ɊɄ: =Ɋɋ ȼ ɊɄ ɫɱɢɬɵɜɚɟɬɫɹ ɤɨɦɚɧɞɚ ɫɥɨɠɟɧɢɟ ɢɡ 
Ɋɋ Ɉɉ 

10 ɊȺ: =Ⱥ ɇɚ ɪɟɝɢɫɬɪ ɚɞɪɟɫɚ ɡɚɧɨɫɢɬɫɹ ɚɞɪɟɫ 
ɜɬɨɪɨɝɨ ɨɩɟɪɚɧɞɚ (51) ɢɡ ɩɨɥɹ Ⱥ 
ɤɨɦɚɧɞɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɊɄ  

11 ɑɬɟɧɢɟ (Ɋɋ: 
=Ɉɉ(ɊȺ)) 

ȼ Ɋɋ (Ɉɉ) ɡɚɧɨɫɢɬɫɹ ɜɬɨɪɨɣ ɨɩɟɪɚɧɞ 
(299) 

12 ɊɈ: =Ɋɋ Ɋɟɝɢɫɬɪɭ ɨɩɟɪɚɧɞɚ ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɡɧɚɱɟɧɢɟ Ɋɋ 

13 ɉɍɋɄ Ⱥɍ Ɂɚɩɭɫɤ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɬ.ɟ. 
ɜ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ ɜɵɩɨɥɧɢɬɫɹ ɤɨɦɚɧɞɚ 
ɫɥɨɠɟɧɢɟ ɢ ɜ ȺɄ   ɛɭɞɟɬ ɫɮɨɪɦɢɪɨɜɚɧ 
ɪɟɡɭɥɶɬɚɬ 

14 ɋɑȺɄ: =ɋɑȺɄ +1 Ɉɤɨɧɱɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ 
ɋɥɨɠɟɧɢɟ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɞɪɟɫɚ 
ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ. ȼ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ 
ɡɧɚɱɟɧɢɟ ɋɑȺɄ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧɨ ɧɚ 1(ɜ 
ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɤɨɦɚɧɞɵ ɡɚɧɢɦɚɸɬ ɨɞɧɭ 
ɹɱɟɣɤɭ ɩɚɦɹɬɢ), ɬ.ɟ. ɜ ɧɟɦ ɛɭɞɟɬ 
ɫɮɨɪɦɢɪɨɜɚɧ ɚɞɪɟɫ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ 

Ɋɢɫ. 3. Ɇɢɤɪɨɩɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɫɥɨɠɟɧɢɟ 
 

7. ȼɵɛɟɪɟɦ ɜ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɪɟɠɢɦ ɪɚɛɨɬɵ 
Ⱥɜɬɨɦɚɬ ɢ ɧɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɬ.ɟ. ɜɵɩɨɥɧɢɦ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɤɨɦɚɧɞɵ 
ɩɪɨɝɪɚɦɦɵ.  

8. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɜ ɹɱɟɣɤɟ Ɉɉ ɩɨ ɚɞɪɟɫɭ «90» 

ɛɭɞɟɬ ɪɟɡɭɥɶɬɚɬ ɪɚɜɧɵɣ «399». 
9. ɉɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ (ɚɧɚɥɨɝɢɱɧɨ 

ɅɊ№1, ɡɚɞɚɧɢɸ 2, ɩɭɧɤɬ 8). 
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Ɂɚɞɚɧɢɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. ɋɨɫɬɚɜɢɬɶ ɩɪɨɝɪɚɦɦɭ 
ɜɵɱɢɬɚɧɢɹ ɢɡ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɜɬɨɪɨɝɨ. Ɋɟɡɭɥɶɬɚɬ ɫɨɯɪɚɧɢɬɶ ɪɟɡɭɥɶɬɚɬ ɜ 
ɹɱɟɣɤɟ Ɉɉ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:  

 Ɉɩɟɪɚɧɞ 1 = 456, ɡɚɩɢɫɚɬɶ ɩɨ ɚɞɪɟɫɭ, ɪɚɜɧɨɦɭ  53;  

 Ɉɩɟɪɚɧɞ 2 = 68, ɡɚɩɢɫɚɬɶ ɩɨ ɚɞɪɟɫɭ, ɪɚɜɧɨɦɭ 54; 
 Ⱥɞɪɟɫ ɹɱɟɣɤɢ Ɉɉ = 77 (ɜ ɧɟɣ ɛɭɞɟɬ ɫɨɯɪɚɧɟɧ ɪɟɡɭɥɶɬɚɬ); 
 ȼɵɩɨɥɧɢɬɶ ɩɨ ɬɚɤɬɚɦ ɤɨɦɚɧɞɭ «Ɂɚɝɪɭɡɤɚ» ɞɥɹ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ    

ɢ ɨɛɴɹɫɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ ɦɢɤɪɨɤɨɦɚɧɞ; 
 ȼɵɩɨɥɧɢɬɶ ɩɨ ɬɚɤɬɚɦ ɤɨɦɚɧɞɭ «ȼɵɱɢɬɚɧɢɟ» ɢ ɨɛɴɹɫɧɢɬɶ 

ɧɚɡɧɚɱɟɧɢɟ ɦɢɤɪɨɤɨɦɚɧɞ. 
 

Ɂɚɞɚɧɢɟ 2. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɭɦɧɨɠɟɧɢɟ. 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ: ɫɨɫɬɚɜɢɬɶ ɩɪɨɝɪɚɦɦɭ, ɜɵɱɢɫɥɹɸɳɭɸ 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɜɭɯ   ɨɩɟɪɚɧɞɨɜ. Ɋɟɡɭɥɶɬɚɬ ɫɨɯɪɚɧɢɬɶ ɜ ɹɱɟɣɤɟ Ɉɉ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɩɟɪɜɵɣ ɨɩɟɪɚɧɞ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ «66», ɡɚɩɢɫɚɬɶ 

ɟɝɨ ɜ ɹɱɟɣɤɭ Ɉɉ ɩɨ ɚɞɪɟɫɭ «61»; ɜɬɨɪɨɣ  - ɪɚɜɧɵɦ «29», ɡɚɩɢɫɚɬɶ ɩɨ ɚɞɪɟɫɭ 
«62»; ɫɨɯɪɚɧɢɬɶ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜ ɹɱɟɣɤɟ Ɉɉ ɩɨ ɚɞɪɟɫɭ «91».  ɉɪɨɝɪɚɦɦɭ 
ɧɚɱɚɬɶ ɫ ɚɞɪɟɫɚ «10». 

1. Ɂɚɧɟɫёɦ ɞɚɧɧɵɟ ɜ ɹɱɟɣɤɢ Ɉɉ, ɚɧɚɥɨɝɢɱɧɨ ɡɚɞɚɧɢɸ 1, ɩɭɧɤɬ 1. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɢɦ: 

 ȼ ɹɱɟɣɤɟ 61 – ɩɟɪɜɵɣ ɨɩɟɪɚɧɞ, ɪɚɜɧɵɣ 66; 

 ȼ ɹɱɟɣɤɟ 62 – ɜɬɨɪɨɣ ɨɩɟɪɚɧɞ, ɪɚɜɧɵɣ 29. 
2. ɋɨɫɬɚɜɢɦ ɩɪɨɝɪɚɦɦɭ  ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ. Ɉɧɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 4. 

 

 
Ⱥɞɪɟɫ 

ɤɨɦɚɧɞɵ 

 
Ʉɨɦɚɧɞɚ 

 
ɉɨɹɫɧɟɧɢɹ 

ɩɨɥɹ ɤɨɦɚɧɞɵ 
ɄɈɉ ɌȺ Ⱥ 

10 
 

07 0 61 Ɂɚɝɪɭɡɤɚ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɢɡ 
ɹɱɟɣɤɢ Ɉɉ ɫ ɚɞɪɟɫɨɦ 61 ɜ ȺɄ  

11 05 0 62 ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɭɦɧɨɠɟɧɢɟ.  
Ɋɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɢɡɧɚɱɚɥɶɧɨ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ȺɄ 

12 08 0 91 Ɂɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɚ ɜ Ɉɉ ɩɨ ɚɞɪɟɫɭ 
91  

13 12 0 00 Ɉɫɬɚɧɨɜ 
Ɋɢɫ. 4. ɉɪɨɝɪɚɦɦɚ ɭɦɧɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ   

 
3. ȼɜɟɞɟɦ ɜ ɋɑȺɄ ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɜ 

Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜ ɨɤɧɟ ȼɵɛɨɪ ɪɟɝɢɫɬɪɨɜ ɜɵɛɟɪɟɦ 
ɋɱɟɬɱɢɤ ɚɞɪɟɫɚ ɤɨɦɚɧɞɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɨ ɪɟɝɢɫɬɪɚ ɨɤɪɚɫɢɬɫɹ ɜ 
ɫɢɧɢɣ ɰɜɟɬ. ɇɚɛɟɪɟɦ ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ «10».  

4. ȼɜɟɞɟɦ ɫɨɫɬɚɜɥɟɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɜ ɦɨɞɟɥɶ, ɚɧɚɥɨɝɢɱɧɨ ɡɚɞɚɧɢɸ 1, 
ɩɭɧɤɬ 2. 
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5. ȼ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜɵɛɟɪɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ – Ɍɚɤɬ. 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɜɵɩɨɥɧɢɦ ɩɟɪɜɭɸ ɤɨɦɚɧɞɭ, ɧɟ 
ɚɤɰɟɧɬɢɪɭɹ ɜɧɢɦɚɧɢɹ ɧɚ ɷɬɚɩɚɯ ɟё ɜɵɩɨɥɧɟɧɢɹ (ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ 
Ɂɚɝɪɭɡɤɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɲɟɫɬɶ ɬɚɤɬɨɜ). 

6. ɇɚɱɚɥɨ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɍɦɧɨɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ.5. 
ȼ Ɋɟɝɢɫɬɪɟ ɤɨɦɚɧɞ ɧɚɯɨɞɢɬɫɹ ɤɨɦɚɧɞɚ «07 0 61» – ɡɚɝɪɭɡɢɬɶ ɜ ȺɄ 
ɫɨɞɟɪɠɢɦɨɟ ɹɱɟɣɤɢ «61». ȼ ȺɄ ɧɚɯɨɞɢɬɫɹ ɩɟɪɜɵɣ ɨɩɟɪɚɧɞ – «66», ɜ Ɉɉ - 
ɫɨɞɟɪɠɢɦɨɟ ɹɱɟɣɤɢ «61». ȼ ɨɤɧɟ ɆɄ Ȼɍɋ ɩɨɹɜɢɬɫɹ ɦɢɤɪɨɤɨɦɚɧɞɚ – 
ɋɑȺɄ: =ɋɑȺɄ +1, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɜ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ.  

 

 
Ɋɢɫ. 5. ɇɚɱɚɥɨ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɭɦɧɨɠɟɧɢɟ 

 
7. ɇɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɦɢɤɪɨɤɨɦɚɧɞɵ 

ɋɑȺɄ ɭɜɟɥɢɱɢɬɫɹ ɧɚ ɟɞɢɧɢɰɭ, ɜ ɨɤɧɟ ɆɄ ɩɨɹɜɢɬɫɹ ɦɢɤɪɨɤɨɦɚɧɞɚ: 
ɊȺ: =ɋɑȺɄ – Ɋɟɝɢɫɬɪɭ ɚɞɪɟɫɚ ɩɪɢɫɜɨɢɬɶ ɡɧɚɱɟɧɢɟ ɋɱɟɬɱɢɤɚ 

ɚɞɪɟɫɚ ɤɨɦɚɧɞ.  
8. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɩɪɨɫɥɟɞɢɦ ɜɫɟ ɷɬɚɩɵ 

ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɍɦɧɨɠɟɧɢɟ (ɪɢɫ. 6).  
 
№ ɬɚɤɬɚ Ɇɢɤɪɨɤɨɦɚɧɞɚ Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɆɄ  

1- 5 - ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ «Ɂɚɝɪɭɡɤɚ» ɜ ȺɄ 
ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ (66) 

6 ɋɑȺɄ: =ɋɑȺɄ+1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɞɪɟɫɚ ɫɥɟɞɭɸɳɟɣ 
ɤɨɦɚɧɞɵ 

7  ɊȺ: =ɋɑȺɄ ɇɚ ɊȺ ɩɨɹɜɢɬɫɹ ɚɞɪɟɫ ɤɨɦɚɧɞɵ ɢɡ ɋɑȺɄ 

8 ɑɬɟɧɢɟ (Ɋɋ: = 
Ɉɉ(ɊȺ)) 

ȼ Ɋɋ ɡɚɧɨɫɢɬɫɹ ɫɨɞɟɪɠɢɦɨɟ ɊȺ, ɬ.ɟ. 
ɤɨɦɚɧɞɚ 05 0 62(ɭɦɧɨɠɟɧɢɟ) 

9  ɊɄ: =Ɋɋ ȼ ɊɄ ɫɱɢɬɵɜɚɟɬɫɹ ɤɨɦɚɧɞɚ ɭɦɧɨɠɟɧɢɟ ɢɡ 
Ɋɋ Ɉɉ 

10 ɊȺ: =Ⱥ ɇɚ ɪɟɝɢɫɬɪ ɚɞɪɟɫɚ ɡɚɧɨɫɢɬɫɹ ɚɞɪɟɫ 
ɜɬɨɪɨɝɨ ɨɩɟɪɚɧɞɚ (62) ɢɡ ɩɨɥɹ Ⱥ 
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№ ɬɚɤɬɚ Ɇɢɤɪɨɤɨɦɚɧɞɚ Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɆɄ  
ɤɨɦɚɧɞɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɊɄ  

11 ɑɬɟɧɢɟ (Ɋɋ: 
=Ɉɉ(ɊȺ)) 

ȼ Ɋɋ (Ɉɉ) ɡɚɧɨɫɢɬɫɹ ɜɬɨɪɨɣ ɨɩɟɪɚɧɞ (29) 

12 ɊɈ: =Ɋɋ Ɋɟɝɢɫɬɪɭ ɨɩɟɪɚɧɞɚ ɩɪɢɫɜɚɢɜɚɟɬɫɹ 
ɡɧɚɱɟɧɢɟ Ɋɋ 

13 ɉɍɋɄ Ⱥɍ Ɂɚɩɭɫɤ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɬ.ɟ. 
ɜ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ ɜɵɩɨɥɧɢɬɫɹ ɤɨɦɚɧɞɚ 
ɫɥɨɠɟɧɢɟ ɢ ɜ ȺɄ   ɛɭɞɟɬ ɫɮɨɪɦɢɪɨɜɚɧ 
ɪɟɡɭɥɶɬɚɬ 

14 ɋɑȺɄ: =ɋɑȺɄ +1 Ɉɤɨɧɱɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ 
ɋɥɨɠɟɧɢɟ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɞɪɟɫɚ 
ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ. ȼ ɫɥɟɞɭɸɳɟɦ ɬɚɤɬɟ 
ɡɧɚɱɟɧɢɟ ɋɑȺɄ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧɨ ɧɚ 1(ɜ 
ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɤɨɦɚɧɞɵ ɡɚɧɢɦɚɸɬ ɨɞɧɭ 
ɹɱɟɣɤɭ ɩɚɦɹɬɢ) ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɞɪɟɫɚ 
ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ 

Ɋɢɫ. 6. Ɇɢɤɪɨɩɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɭɦɧɨɠɟɧɢɟ 
 

9. ȼɵɛɟɪɟɦ ɜ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɪɟɠɢɦ ɪɚɛɨɬɵ 
Ⱥɜɬɨɦɚɬ ɢ ɧɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɜ 
ɹɱɟɣɤɟ Ɉɉ ɩɨ ɚɞɪɟɫɭ «91» ɛɭɞɟɬ ɡɚɩɢɫɚɧ ɪɟɡɭɥɶɬɚɬ, ɪɚɜɧɵɣ «01914».  

10. ɉɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ (ɚɧɚɥɨɝɢɱɧɨ 
ɅɊ№1, ɡɚɞɚɧɢɸ 2, ɩɭɧɤɬ 8). 
Ɂɚɞɚɧɢɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. ɋɨɫɬɚɜɢɬɶ ɩɪɨɝɪɚɦɦɭ ɞɟɥɟɧɢɹ 
ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɧɚ ɜɬɨɪɨɣ. Ɋɟɡɭɥɶɬɚɬ ɫɨɯɪɚɧɢɬɶ ɜ ɹɱɟɣɤɟ Ɉɉ.  ɂɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ:  

 Ɉɩɟɪɚɧɞ 1 - 400, ɡɚɩɢɫɚɬɶ ɩɨ ɚɞɪɟɫɭ, ɪɚɜɧɨɦɭ 63;  

 Ɉɩɟɪɚɧɞ 2 - 20, ɡɚɩɢɫɚɬɶ ɩɨ ɚɞɪɟɫɭ ɪɚɜɧɨɦɭ 64; 
 Ⱥɞɪɟɫ ɹɱɟɣɤɢ Ɉɉ - 47 (ɜ ɧɟɣ ɛɭɞɟɬ ɫɨɯɪɚɧɟɧ ɪɟɡɭɥɶɬɚɬ); 
 ɉɪɨɝɪɚɦɦɭ ɧɚɱɚɬɶ ɫ ɚɞɪɟɫɚ - 23; 

 ȼɵɩɨɥɧɢɬɶ ɩɨ ɬɚɤɬɚɦ ɤɨɦɚɧɞɭ Ⱦɟɥɟɧɢɟ ɢ ɨɛɴɹɫɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ 
ɦɢɤɪɨɤɨɦɚɧɞ; 

 ȼɵɩɨɥɧɢɬɶ ɩɨ ɬɚɤɬɚɦ ɤɨɦɚɧɞɭ Ɂɚɩɢɫɶ    ɢ ɨɛɴɹɫɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ 
ɦɢɤɪɨɤɨɦɚɧɞ. 
 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №3 
Ɍɟɦɚ: «ɂɡɭɱɟɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ». 

 Цɟɥɶ ɡɚɧяɬɢя: ɉɨɥɭɱɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɩɨ ɩɪɢɧɰɢɩɚɦ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɚ. 

Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞ ɩɨ ɧɭɥɸ. 
2. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞ ɩɨ ɡɧɚɤɭ. 
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Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ – ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ 
ɭɩɪɚɜɥɟɧɢɹ.  

Ɂɚɞɚɧɢɟ 1. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞ ɩɨ ɧɭɥɸ. 
Ɋɚɫɫɦɨɬɪɢɦ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ.1. 

1. Ɂɚɧɟɫɟɦ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ ɜ ɹɱɟɣɤɢ Ɉɉ ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ (ɫɦ. 
ɅɊ №2).  

2. ȼɜɟɞɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɹɱɟɣɤɢ ɨɩɟɪɚɧɞɵ: 
 Ɉɩɟɪɚɧɞ 1 – «05» ɩɨ ɚɞɪɟɫɭ «50»; 

 Ɉɩɟɪɚɧɞ 2 – «05» ɩɨ ɚɞɪɟɫɭ «51». 
3. Ɂɚɧɟɫɟɦ ɜ ɋɑȺɄ ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ – «29». 
4. ɉɟɪɟɜɟɞɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜ ɐɢɤɥ (ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ ɧɚɠɚɬɢɢ 

ɤɧɨɩɤɢ ɋɬɚɪɬ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɚ ɤɨɦɚɧɞɚ) ɢ ɜɵɩɨɥɧɢɦ ɩɟɪɜɵɟ ɞɜɟ 
ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ.  
 

 
Ⱥɞɪɟɫ 

ɤɨɦɚɧɞɵ 

 
Ʉɨɦɚɧɞɚ 

 
ɉɨɹɫɧɟɧɢɹ 

ɩɨɥɹ ɤɨɦɚɧɞɵ 
ɄɈɉ ɌȺ Ⱥ 

29 07 0 50 Ɂɚɝɪɭɡɤɚ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɢɡ 
ɹɱɟɣɤɢ Ɉɉ ɫ ɚɞɪɟɫɨɦ 50 ɜ ȺɄ 

30 04 0 51 ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ 
(ɢɡ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɜɵɱɢɬɚɟɬɫɹ 
ɜɬɨɪɨɣ) 

31 09 0 40 ɉɟɪɟɯɨɞ ɩɨ ɧɭɥɸ. Ⱥɧɚɥɢɡɢɪɭɟɬɫɹ 
ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɟɞɧɟɣ ɜɵɩɨɥɧɟɧɧɨɣ 
ɤɨɦɚɧɞɵ (04 0 51). ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ 
ɪɚɜɟɧ ɧɭɥɸ, ɬɨ ɫɥɟɞɭɸɳɟɣ ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɤɨɦɚɧɞɚ, ɚɞɪɟɫ 
ɤɨɬɨɪɨɣ ɭɤɚɡɚɧ ɜ ɩɨɥɟ Ⱥ ɤɨɦɚɧɞɵ 
ɩɟɪɟɯɨɞɚ (40).  ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ 
ɨɬɥɢɱɧɵɣ ɨɬ ɧɭɥɹ, ɬɨ ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ 
ɩɪɨɝɪɚɦɦɵ (ɩɨ ɚɞɪɟɫɭ 32)    

32 02 0 00 ȼɵɜɨɞ ɧɚ Ɋȼɕȼ ɪɟɡɭɥɶɬɚɬɚ 
ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ 
(ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɪɚɜɟɧ 0) 

33 12 0 0 Ɉɫɬɚɧɨɜ 

… … … … … 
40 02 0 00 ȼɵɜɨɞ ɧɚ Ɋȼɕȼ ɪɟɡɭɥɶɬɚɬɚ 

ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ 
(ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ 0) 

41 12 0 00 Ɉɫɬɚɧɨɜ 
Ɋɢɫ. 1. ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ «ɩɟɪɟɯɨɞ ɟɫɥɢ ɧɨɥɶ» 
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5. ȼɵɛɟɪɟɦ ɜ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɪɟɠɢɦ ɪɚɛɨɬɵ Ɍɚɤɬ ɢ 

ɧɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ. ɇɚɱɧɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɚ ɤɨɦɚɧɞɵ 
ɉɟɪɟɯɨɞ ɟɫɥɢ ɧɨɥɶ. 

6. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɩɪɨɫɥɟɞɢɦ ɜɫɟ ɷɬɚɩɵ ɟё 
ɜɵɩɨɥɧɟɧɢɹ (ɪɢɫ.2). 
 
 

№ 
ɬɚɤɬɚ 

Ɇɢɤɪɨɤɨɦɚɧɞɚ Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɆɄ  

1- 5 - ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ «Ɂɚɝɪɭɡɤɚ» ɜ ȺɄ  
ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ  

6 - 14  - ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ  
15 ɋɑȺɄ: =ɋɑȺɄ+1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɞɪɟɫɚ ɫɥɟɞɭɸɳɟɣ 

ɤɨɦɚɧɞɵ. ȼ ɨɤɧɟ «ɮɥɚɝɢ» ɜ ɩɨɥɟ «ɧɭɥɶ», 
ɩɨɹɜɢɥɚɫɶ ɟɞɢɧɢɰɚ – ɩɪɢɡɧɚɤ, ɱɬɨ 
ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ 
ɜɵɱɢɬɚɧɢɟ ɪɚɜɟɧ ɧɭɥɸ 

16  ɊȺ: =ɋɑȺɄ ɇɚ ɊȺ ɩɨɹɜɢɬɫɹ ɚɞɪɟɫ ɤɨɦɚɧɞɵ ɢɡ ɋɑȺɄ 
17 ɑɬɟɧɢɟ (Ɋɋ: 

=Ɉɉ(ɊȺ)) 
ȼ Ɋɋ ɡɚɧɨɫɢɬɫɹ ɫɨɞɟɪɠɢɦɨɟ ɊȺ, ɬ.ɟ. 
ɤɨɦɚɧɞɚ 09 0 40 

18  ɊɄ: =Ɋɋ ȼ ɊɄ ɫɱɢɬɵɜɚɟɬɫɹ ɤɨɦɚɧɞɚ - ɩɟɪɟɯɨɞ ɟɫɥɢ 
ɧɨɥɶ ɢɡ Ɋɋ Ɉɉ 

19 ɋɑȺɄ: =Ⱥ ɇɚ ɊɋȺɄ ɡɚɧɨɫɢɬɫɹ ɚɞɪɟɫ ɤɨɦɚɧɞɵ ɢɡ 
ɩɨɥɹ Ⱥ ɤɨɦɚɧɞɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɊɄ 
(ɫɥɟɞɭɸɳɟɣ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɤɨɦɚɧɞɚ, 
ɡɚɩɢɫɚɧɧɚɹ ɩɨ ɚɞɪɟɫɭ 40)  

20 ɈɋɌȺɇɈȼ ɉɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɤɨɦɩɶɸɬɟɪɚ. 
ɉɪɢ ɫɥɟɞɭɸɳɟɦ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ ɫɬɚɪɬ 
ɧɚɱɧɟɬ ɫɱɢɬɵɜɚɬɶɫɹ ɤɨɦɚɧɞɚ, ɡɚɩɢɫɚɧɧɚɹ 
ɩɨ ɚɞɪɟɫɭ 40 

Ɋɢɫ. 2. ȼɵɩɨɥɧɟɧɢɟ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ «ɉɟɪɟɯɨɞ ɟɫɥɢ ɧɨɥɶ» 
 

7. ɉɟɪɟɜɟɞɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜ Ⱥɜɬɨɦɚɬ ɢ ɜɵɩɨɥɧɢɦ ɨɫɬɚɥɶɧɵɟ 
ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ. 

8. ȼ Ɋȼɕȼ ɛɭɞɟɬ ɡɚɩɢɫɚɧ ɧɨɥɶ. 
Ɂɚɞɚɧɢɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. ɂɡɦɟɧɢɬɟ ɡɧɚɱɟɧɢɟ ɜɬɨɪɨɝɨ 

ɨɩɟɪɚɧɞɚ ɫ «5» ɧɚ «4». ȼɵɩɨɥɧɢɬɟ ɜɫɸ ɩɪɨɝɪɚɦɦɭ (ɪɢɫ.1) ɜ ɪɟɠɢɦɟ ɐɢɤɥ, 
ɩɨɫɦɨɬɪɢɬɟ, ɤɚɤ ɢɡɦɟɧɢɬɫɹ ɚɥɝɨɪɢɬɦ. Ɂɧɚɱɟɧɢɟ Ɋȼɕȼ ɞɨɥɠɧɨ ɩɨɥɭɱɢɬɶɫɹ 
ɨɬɥɢɱɧɵɦ ɨɬ ɧɭɥɹ (1). 

 
Ɂɚɞɚɧɢɟ 2. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞ ɩɨ ɡɧɚɤɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ.3. 
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1. Ɂɚɧɟɫɟɦ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ ɜ ɹɱɟɣɤɢ Ɉɉ ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ (ɫɦ. 
ɅɊ№2).  

2. ȼɜɟɞɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɹɱɟɣɤɢ ɨɩɟɪɚɧɞɵ: 
 Ɉɩɟɪɚɧɞ 1 - «10» ɩɨ ɚɞɪɟɫɭ «60»; 

 Ɉɩɟɪɚɧɞ 2 - «11» ɩɨ ɚɞɪɟɫɭ «61». 
3. Ɂɚɧɟɫɟɦ ɜ ɋɑȺɄ ɚɞɪɟɫ ɩɟɪɜɨɣ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ – «32». 
4. ɉɟɪɟɜɟɞɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜ ɐɢɤɥ (ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ ɧɚɠɚɬɢɢ 

ɤɧɨɩɤɢ ɋɬɚɪɬ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɚ ɤɨɦɚɧɞɚ) ɢ ɜɵɩɨɥɧɢɦ ɩɟɪɜɵɟ ɞɜɟ 
ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ.  

ɉɪɢɦɟɱɚɧɢɟ. Ɉɩɟɪɚɧɞɵ, ɢɦɟɸɳɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɯɪɚɧɹɬɫɹ ɜ 
ɹɱɟɣɤɚɯ Ɉɉ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɤɨɞɟ (ɬɨɥɶɤɨ ɞɥɹ ɞɚɧɧɨɣ ɦɨɞɟɥɢ), ɝɞɟ ɫɬɚɪɲɢɣ 
ɞɟɫɹɬɢɱɧɵɣ ɪɚɡɪɹɞ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɟ ɟɞɢɧɢɰɵ. ɇɚɩɪɢɦɟɪ, ɨɩɟɪɚɧɞ = «-

00004» ɛɭɞɟɬ ɡɚɤɨɞɢɪɨɜɚɧ ɤɚɤ «10004».   
 

Ⱥɞɪɟɫ 
ɤɨɦɚɧɞɵ 

Ʉɨɦɚɧɞɚ  
ɉɨɹɫɧɟɧɢɹ ɩɨɥɹ ɤɨɦɚɧɞɵ 

ɄɈɉ ɌȺ Ⱥ 
32 07 0 60 Ɂɚɝɪɭɡɤɚ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɢɡ 

ɹɱɟɣɤɢ Ɉɉ ɫ ɚɞɪɟɫɨɦ 60 ɜ ȺɄ 

33 04 0 61 ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ 
(ɢɡ ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ ɜɵɱɢɬɚɟɬɫɹ 
ɜɬɨɪɨɣ) 

34 10 0 43 ɉɟɪɟɯɨɞ ɩɨ ɡɧɚɤɭ. Ⱥɧɚɥɢɡɢɪɭɟɬɫɹ 
ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɟɞɧɟɣ ɜɵɩɨɥɧɟɧɧɨɣ 
ɤɨɦɚɧɞɵ (04 0 61). ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ 
ɦɟɧɶɲɟ ɧɭɥɹ, ɬɨ ɫɥɟɞɭɸɳɟɣ ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɤɨɦɚɧɞɚ, ɚɞɪɟɫ 
ɤɨɬɨɪɨɣ ɭɤɚɡɚɧ ɜ ɩɨɥɟ Ⱥ ɤɨɦɚɧɞɵ 
ɩɟɪɟɯɨɞɚ (43).  ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ, 
ɨɬɥɢɱɧɵɣ ɨɬ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ, ɬɨ 
ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɚɹ 
ɤɨɦɚɧɞɚ ɩɪɨɝɪɚɦɦɵ (ɩɨ ɚɞɪɟɫɭ 32)    

35 02 0 00 ȼɵɜɨɞ ɧɚ Ɋȼɕȼ ɪɟɡɭɥɶɬɚɬɚ 
ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ (ɨɧ 
ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɨɬɪɢɰɚɬɟɥɶɧɵɦ) 

36 12 0 0 Ɉɫɬɚɧɨɜ 
… … … … … 
43 02 0 00 ȼɵɜɨɞ ɧɚ Ɋȼɕȼ ɪɟɡɭɥɶɬɚɬɚ 

ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ 
(ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ ɧɭɥɹ) 

44 12 0 00 Ɉɫɬɚɧɨɜ 
Ɋɢɫ. 3. ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɩɟɪɟɯɨɞ ɟɫɥɢ ɧɨɥɶ 
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5. ȼɵɛɟɪɟɦ ɜ Ȼɥɨɤɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɪɟɠɢɦ ɪɚɛɨɬɵ Ɍɚɤɬ ɢ 
ɧɚɠɦɟɦ ɤɧɨɩɤɭ ɋɬɚɪɬ. ɇɚɱɧɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɚ ɤɨɦɚɧɞɵ 
ɉɟɪɟɯɨɞ ɟɫɥɢ ɧɨɥɶ. 

6. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ ɋɬɚɪɬ, ɩɪɨɫɥɟɞɢɦ ɜɫɟ ɷɬɚɩɵ ɟё 
ɜɵɩɨɥɧɟɧɢɹ (ɪɢɫ.4). 
 

№ 
ɬɚɤɬɚ 

Ɇɢɤɪɨɤɨɦɚɧɞɚ Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɆɄ  

1- 5 - ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ «Ɂɚɝɪɭɡɤɚ» ɜ ȺɄ 
ɩɟɪɜɨɝɨ ɨɩɟɪɚɧɞɚ  

6 - 14  - ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɜɵɱɢɬɚɧɢɟ  
15 ɋɑȺɄ: =ɋɑȺɄ+1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɞɪɟɫɚ ɫɥɟɞɭɸɳɟɣ 

ɤɨɦɚɧɞɵ. ȼ ɨɤɧɟ «ɮɥɚɝɢ» ɜ ɩɨɥɟ «ɧɭɥɶ», 
ɩɨɹɜɢɥɚɫɶ ɟɞɢɧɢɰɚ – ɩɪɢɡɧɚɤ, ɱɬɨ 
ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ 
ɜɵɱɢɬɚɧɢɟ ɦɟɧɶɲɟ ɧɭɥɹ  

16  ɊȺ: =ɋɑȺɄ ɇɚ ɊȺ ɩɨɹɜɢɬɫɹ ɚɞɪɟɫ ɤɨɦɚɧɞɵ ɢɡ ɋɑȺɄ 
17 ɑɬɟɧɢɟ (Ɋɋ: 

=Ɉɉ(ɊȺ)) 
ȼ Ɋɋ ɡɚɧɨɫɢɬɫɹ ɫɨɞɟɪɠɢɦɨɟ ɊȺ, ɬ.ɟ. 
ɤɨɦɚɧɞɚ 10 0 43 

18  ɊɄ: =Ɋɋ ȼ ɊɄ ɫɱɢɬɵɜɚɟɬɫɹ ɤɨɦɚɧɞɚ - ɩɟɪɟɯɨɞ ɩɨ 
ɡɧɚɤɭ   ɢɡ Ɋɋ Ɉɉ 

19 ɋɑȺɄ: =Ⱥ ɇɚ ɊɋȺɄ ɡɚɧɨɫɢɬɫɹ ɚɞɪɟɫ ɤɨɦɚɧɞɵ ɢɡ 
ɩɨɥɹ Ⱥ ɤɨɦɚɧɞɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɊɄ 
(ɫɥɟɞɭɸɳɟɣ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɤɨɦɚɧɞɚ, 
ɡɚɩɢɫɚɧɧɚɹ ɩɨ ɚɞɪɟɫɭ 43)  

20 ɈɋɌȺɇɈȼ ɉɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɤɨɦɩɶɸɬɟɪɚ. 
ɉɪɢ ɫɥɟɞɭɸɳɟɦ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ ɫɬɚɪɬ 
ɧɚɱɧɟɬ ɫɱɢɬɵɜɚɬɶɫɹ ɤɨɦɚɧɞɚ, ɡɚɩɢɫɚɧɧɚɹ 
ɩɨ ɚɞɪɟɫɭ 43. 

 
Ɋɢɫ. 4. ȼɵɩɨɥɧɟɧɢɟ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ «ɉɟɪɟɯɨɞ ɩɨ ɡɧɚɤɭ» 

 
7. ɉɟɪɟɜɟɞɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɦɨɞɟɥɢ ɤɨɦɩɶɸɬɟɪɚ ɜ Ⱥɜɬɨɦɚɬ ɢ 

ɜɵɩɨɥɧɢɦ ɨɫɬɚɥɶɧɵɟ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɵ. 
8. ȼ Ɋȼɕȼ ɛɭɞɟɬ ɡɚɩɢɫɚɧ ɪɟɡɭɥɶɬɚɬ «10001», ɬ.ɟ. «-1». 

 
Ɂɚɞɚɧɢɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. ɂɡɦɟɧɢɬɟ, ɡɧɚɱɟɧɢɟ ɜɬɨɪɨɝɨ 

ɨɩɟɪɚɧɞɚ ɬɚɤ, ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ȼɵɱɢɬɚɧɢɟ ɛɵɥ 
ɛɨɥɶɲɟ ɧɭɥɹ. ȼɵɩɨɥɧɢɬɟ ɜɫɸ ɩɪɨɝɪɚɦɦɭ (ɪɢɫ.3) ɜ ɪɟɠɢɦɟ ɐɢɤɥ, 
ɩɨɫɦɨɬɪɢɬɟ, ɤɚɤ ɢɡɦɟɧɢɬɫɹ ɚɥɝɨɪɢɬɦ. Ɂɧɚɱɟɧɢɟ Ɋȼɕȼ ɞɨɥɠɧɨ ɩɨɥɭɱɢɬɶɫɹ 
ɩɨɥɨɠɢɬɟɥɶɧɵɦ. 
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ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ № 4 
Ɍɟɦɚ: «Ɉɪɝɚɧɢɡɚɰɢɹ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ» 

Цɟɥɶ ɡɚɧяɬɢя: ɂɡɭɱɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 
Ɉɬɪɚɛɚɬɵɜɚɟɦɵɟ ɜɨɩɪɨɫɵ:  
1. Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ Cisco Packet Tracer. 
2. ɉɨɫɬɪɨɟɧɢɟ ɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɫɟɬɢ.  
3. ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɪɚɮɢɤɚ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ.  
 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя. 
1. Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ Cisco Packet 

Tracer. 
Cisco Packet Tracer (CPT) - ɷɬɨ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɷɦɭɥɹɰɢɢ ɪɚɛɨɬɵ 

ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɚɧɢɟɣ Cisco. ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ 
ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɜɢɡɭɚɥɶɧɵɟ ɦɨɞɟɥɢ ɫɟɬɢ, ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɫɬɪɨɣɤɭ 
ɷɥɟɦɟɧɬɨɜ ɷɬɨɣ ɫɟɬɢ ɩɪɢ ɩɨɦɨɳɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɤɨɦɚɧɞ 
CiscoIOS. ɉɚɤɟɬ ɩɨɡɜɨɥɹɟɬ ɷɦɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɤɨɧɤɪɟɬɧɵɯ ɫɟɬɟɜɵɯ ɢ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɭɫɬɪɨɣɫɬɜ: ɤɨɦɦɭɬɚɬɨɪɨɜ, ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɫɟɪɜɟɪɨɜ, 
ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ.  ɉɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ ɜ ɤɨɦɩɶɸɬɟɪɵ, ɤɨɦɦɭɬɚɬɨɪɵ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ. ɉɚɤɟɬ 
ɩɪɨɝɪɚɦɦ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɦɚɤɟɬɵ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɞɨɜɨɥɶɧɨ 
ɫɥɨɠɧɵɯ ɬɨɩɨɥɨɝɢɣ, ɩɪɨɜɟɪɹɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɩɪɨɜɨɞɢɬɶ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɬɟɣ. 

ɉɚɤɟɬ Cisco Packet Tracer ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɚɤɬɢɜɧɵɯ ɫɟɬɟɜɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɭɫɬɪɨɣɫɬɜ: 

 ȼɢɡɭɚɥɶɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɫɟɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɚɤɬɢɜɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɥɢɧɢɢ ɫɜɹɡɢ; 

 ɇɚɫɬɪɨɣɤɚ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɱɟɪɟɡ ɤɨɧɫɨɥɶ (ɤɥɚɜɢɚɬɭɪɭ) 
ɩɨ ɢɧɬɟɪɮɟɣɫɭ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ CLI (ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ – ɷɬɨ 
ɫɪɟɞɫɬɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɨɣ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɮɨɪɦɢɪɭɟɬ ɤɨɦɚɧɞɵ ɜ ɮɨɪɦɟ ɬɟɤɫɬɨɜɵɯ ɫɬɪɨɤ); ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 

 ɇɚɫɬɪɨɣɤɚ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɱɟɪɟɡ 
ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ; 

 Ⱦɨɛɚɜɥɟɧɢɟ ɦɨɞɭɥɟɣ ɚɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɫɟɬɟɜɵɟ ɤɚɪɬɵ, ɦɨɞɭɥɢ 
ɞɥɹ Cisco ɢ ɬ.ɞ.) ɜ ɫɪɟɞɟ ɷɦɭɥɹɰɢɢ, ɚɧɚɥɨɝɢɱɧɨɟ ɩɨɞɤɥɸɱɟɧɢɸ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ ɜ ɪɟɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 

 ɗɦɭɥɹɰɢɹ ɜɤɥɸɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɪɚɡɥɢɱɧɵɯ ɫɟɪɜɢɫɨɜ ɜ ɪɚɛɨɱɢɯ 
ɫɬɚɧɰɢɹɯ (ɩɨɱɬɚ, WEB, ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ ɢ ɬ.ɞ.) ɢ ɞɟɦɨɧɫɬɪɚɰɢɹ ɢɯ 
ɪɚɛɨɬɵ; 

 ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɩɪɨɯɨɠɞɟɧɢɟɦ ɩɚɤɟɬɨɜ ɩɨ ɫɟɬɢ ɢ ɩɨɞɞɟɪɠɤɚ 
ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɜ ɜɢɡɭɚɥɶɧɨɦ ɪɟɠɢɦɟ; 
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 ɋɨɡɞɚɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫɟɬɢ (ɜ ɩɪɟɞɟɥɚɯ, ɤɨɦɧɚɬɵ, ɷɬɚɠɚ, 
ɡɞɚɧɢɹ, ɝɨɪɨɞɚ). 

Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ Cisco Packet Tracer. 
Ɂɚɩɭɫɬɢɬɟ ɷɦɭɥɹɬɨɪ Cisco Packet Tracer. Ɉɫɧɨɜɧɚɹ ɪɚɛɨɬɚ 

ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɜɟɫɶɦɚ ɭɞɨɛɧɵɣ 
ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ (ɪɢɫ. 1).  

 
Ɋɢɫ.1. ɂɧɬɟɪɮɟɣɫ Cisco Packet Tracer 

 
ɇɚɢɦɟɧɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɢ ɞɥɹ ɨɫɧɨɜɧɵɯ ɩɨɥɟɣ ɝɥɚɜɧɨɝɨ ɨɤɧɚ Cisco 

Packet Tracer ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 
 Ƚɥɚɜɧɨɟ ɦɟɧɸ ɫɨɞɟɪɠɢɬ ɫɬɚɧɞɚɪɬɧɵɟ ɞɥɹ ɦɧɨɝɢɯ ɩɪɨɝɪɚɦɦ 

ɦɟɧɸ: Ɏɚɣɥ, ɉɪɚɜɤɚ, ɇɚɫɬɪɨɣɤɢ, ȼɢɞ, ɂɧɫɬɪɭɦɟɧɬɵ, Ɋɚɫɲɢɪɟɧɢɹ, 
ɉɨɦɨɳɶ. Ɉɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɟɬ ɦɟɧɸ «Ɋɚɫɲɢɪɟɧɢɹ», 
ɫɨɞɟɪɠɚɳɟɟ ɦɚɫɬɟɪ ɩɪɨɟɤɬɨɜ, ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɪɟɠɢɦ ɢ ɪɹɞ ɞɪɭɝɢɯ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ; 

 ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɥɨɝɢɱɟɫɤɨɣ ɢ ɮɢɡɢɱɟɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ; 

 ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɚɹ ɫɪɟɞɫɬɜɚ ɜɵɞɟɥɟɧɢɹ, 
ɭɞɚɥɟɧɢɹ, ɩɟɪɟɦɟɳɟɧɢɹ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ ɞɚɧɧɵɯ (PDU) ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ; 

 ɉɚɧɟɥɶ ɜɵɛɨɪɚ ɭɫɬɪɨɣɫɬɜ, ɨɤɨɧɟɱɧɵɯ ɫɬɚɧɰɢɣ ɢ ɥɢɧɢɣ ɫɜɹɡɢ; 
 ɉɚɧɟɥɶ ɫɨɡɞɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɰɟɧɚɪɢɟɜ; 
 Ɋɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. 
2. ɉɨɫɬɪɨɟɧɢɟ ɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɫɟɬɢ ɫ ɨɛɳɟɣ ɪɚɡɞɟɥɹɟɦɨɣ 

ɫɪɟɞɨɣ ɜ Cisco Packet Tracer. 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɫɬɪɨɢɦ ɫɟɬɶ ɫ ɨɛɳɢɦ ɞɨɫɬɭɩɨɦ, 

ɨɛɴɟɞɢɧɹɸɳɭɸ ɜɨɫɟɦɶ ɨɤɨɧɟɱɧɵɯ ɫɬɚɧɰɢɣ ɩɪɢ ɩɨɦɨɳɢ ɱɟɬɵɪɟɯ 
ɚɛɨɧɟɧɬɫɤɢɯ ɢ ɨɞɧɨɝɨ ɤɨɪɧɟɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɨɪɚ. 



69 

 

2.1. ȼɵɛɨɪ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɧɚɫɬɪɨɣɤɚ ɢɯ ɚɩɩɚɪɚɬɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ. ȼ ɩɚɧɟɥɢ «ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜ» ɜɵɛɟɪɢɬɟ ɝɪɭɩɩɭ 
«Ʉɨɧɰɟɧɬɪɚɬɨɪɵ» (ɪɢɫ. 2).   

 
Ɋɢɫ.2. ɉɚɧɟɥɶ ɜɵɛɨɪɚ ɭɫɬɪɨɣɫɬɜ – ɤɨɧɰɟɧɬɪɚɬɨɪɵ 

 
2.2. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɭɫɬɪɨɣɫɬɜɨ Hub-PT ɢ ɩɟɪɟɦɟɫɬɢɬɟ ɟɝɨ ɫ ɩɚɧɟɥɢ 

ɭɫɬɪɨɣɫɬɜ ɜ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ (ɪɢɫ. 3). 
 

 

Ɋɢɫ.3. Ʉɨɧɰɟɧɬɪɚɬɨɪ, ɪɚɡɦɟɳɟɧɧɵɣ ɧɚ ɪɚɛɨɱɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
 

2.3. Ɉɞɢɧɚɪɧɵɦ ɳɟɥɱɤɨɦ ɦɵɲɢ ɧɚ ɩɢɤɬɨɝɪɚɦɦɟ ɤɨɧɰɟɧɬɪɚɬɨɪɚ 
ɨɬɤɪɨɣɬɟ ɨɤɧɨ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɢɫ. 4). ȼɤɥɚɞɤɚ 
«Ɏɢɡɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ» ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɚɩɩɚɪɚɬɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɜɵɛɪɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɨɤɚɡɵɜɚɟɬ ɟɝɨ ɜɧɟɲɧɢɣ ɜɢɞ. 
ɋɥɟɜɚ ɪɚɫɩɨɥɨɠɟɧ ɫɩɢɫɨɤ ɦɨɞɭɥɟɣ, ɤɨɬɨɪɵɦɢ ɦɨɠɧɨ ɭɤɨɦɩɥɟɤɬɨɜɚɬɶ 
ɞɚɧɧɵɣ ɤɨɧɰɟɧɬɪɚɬɨɪ. ɗɬɢ ɦɨɞɭɥɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɱɟɬɵɪɟ ɫɜɨɛɨɞɧɵɯ 
ɩɨɪɬɚ. ɍɫɬɚɧɨɜɤɚ ɧɨɜɵɯ ɦɨɞɭɥɟɣ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ 
ɩɢɬɚɧɢɢ. 

2.4. ȼɵɤɥɸɱɢɬɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɚɠɚɜ ɧɚ ɜɵɤɥɸɱɚɬɟɥɶ. ɋɥɟɜɚ ɜ ɫɩɢɫɤɟ 
ɜɵɛɟɪɢɬɟ PT-REPEATER-NM-1CFE (ɜɬɨɪɨɣ ɜ ɫɩɢɫɤɟ). Ɇɨɞɭɥɶ PT-
REPEATER-NM-1CFE ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɞɢɧ ɢɧɬɟɪɮɟɣɫ Fast Ethernet ɞɥɹ 
ɪɚɛɨɬɵ ɩɨ ɦɟɞɧɵɦ ɩɚɪɚɦ. ɉɟɪɟɦɟɫɬɢɬɟ ɟɝɨ ɧɚɡɜɚɧɢɟ ɜ ɨɞɢɧ ɢɡ ɫɜɨɛɨɞɧɵɯ 
ɩɨɪɬɨɜ, ɡɚɬɟɦ ɜɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɪɚ.  
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Ɋɢɫ.4. Ɉɤɧɨ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

2.5. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɡɦɟɫɬɢɬɟ ɟɳɟ ɱɟɬɵɪɟ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɜ 
ɥɨɝɢɱɟɫɤɨɦ ɪɚɛɨɱɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (ɪɢɫ.5). 

 
 

Ɋɢɫ.5. Ɋɚɡɦɟɳɟɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ CPT 
 

2.6. ɋɨɟɞɢɧɟɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɥɢɧɢɹɦɢ ɫɜɹɡɢ. 
ɉɟɪɟɣɞɢɬɟ ɜ ɝɪɭɩɩɭ “ɥɢɧɢɢ ɫɜɹɡɢ”. ȼɵɛɟɪɢɬɟ ɦɟɞɧɵɣ ɤɪɨɫɫɨɜɟɪɧɵɣ 
ɤɚɛɟɥɶ (crossovercable) ɢ ɫɨɟɞɢɧɢɬɟ ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɦɟɠɞɭ ɫɨɛɨɣ. ɉɪɢ 
ɫɨɟɞɢɧɟɧɢɢ Cisco Packet Tracer ɩɨɩɪɨɫɢɬ ɭɤɚɡɚɬɶ ɩɨɪɬɵ, ɤ ɤɨɬɨɪɵɦ ɷɬɨɬ 
ɤɚɛɟɥɶ ɛɭɞɟɬ ɩɨɞɤɥɸɱɟɧ (Ɋɢɫ. 6). ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɞɪɭɝ ɤ ɞɪɭɝɭ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɤɨɧɰɟɧɬɪɚɬɨɪɵ, ɤɨɦɦɭɬɚɬɨɪɵ, 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ) ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɫɜɨɛɨɞɧɵɟ 
ɩɨɪɬɵ ɫ ɧɚɢɛɨɥɟɟ ɛɨɥɶɲɢɦɢ ɧɨɦɟɪɚɦɢ (Port9, Port8, …, Port0), ɚ ɩɪɢ 
ɩɨɞɤɥɸɱɟɧɢɢ ɚɛɨɧɟɧɬɫɤɢɯ ɭɫɬɪɨɣɫɬɜ (ɤɨɦɩɶɸɬɟɪɵ, IP-ɬɟɥɟɮɨɧɵ ɢ ɬ.ɞ.) – 
ɩɨɪɬɵ ɫ ɦɟɧɶɲɢɦɢ ɧɨɦɟɪɚɦɢ (Port0, Port1, Port3, …). 
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Ɋɢɫ.6. ɋɨɟɞɢɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɥɢɧɢɹɦɢ ɫɜɹɡɢ 

 
2.7. ȼɵɛɨɪ ɢ ɧɚɫɬɪɨɣɤɚ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɉɟɪɟɣɞɢɬɟ ɜ ɝɪɭɩɩɭ 

“Ɉɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ” ɢ ɭɫɬɚɧɨɜɢɬɟ ɜ ɨɛɥɚɫɬɢ ɪɚɛɨɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɤɨɦɩɶɸɬɟɪ ɉɄ0. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɩɟɪɟɢɦɟɧɭɣɬɟ 
ɤɨɦɩɶɸɬɟɪ ɉɄ0 ɜ ɉɄ1. Ⱦɥɹ ɷɬɨɝɨ ɳɟɥɤɧɢɬɟ ɦɵɲɤɨɣ ɧɚ ɧɚɡɜɚɧɢɢ 
ɤɨɦɩɶɸɬɟɪɚ ɢ ɜɜɟɞɢɬɟ ɧɨɜɨɟ ɧɚɡɜɚɧɢɟ. 

2.8. ɍɫɬɚɧɨɜɢɬɟ ɫɟɦɶ ɤɨɦɩɶɸɬɟɪɨɜ ɉɄ2, ɉɄ3, ...ɉɄ8. ɋɨɟɞɢɧɢɬɟ 
ɩɨɪɬɵ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ Port 0 ɢ Port 1 ɩɪɹɦɵɦ ɦɟɞɧɵɦ ɤɚɛɟɥɟɦ c ɩɨɪɬɚɦɢ 
Fast Ethernet ɤɨɦɩɶɸɬɟɪɨɜ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 7. Ⱦɥɹ ɷɬɨɝɨ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɩɪɨɞɟɥɚɣɬɟ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

 ɜɵɛɟɪɢɬɟ ɩɪɹɦɨɣ ɦɟɞɧɵɣ ɤɚɛɟɥɶ; 
 ɧɚɜɟɞɢɬɟ ɤɭɪɫɨɪ ɧɚ ɩɢɤɬɨɝɪɚɦɦɭ ɤɨɦɩɶɸɬɟɪɚ ɢ ɜɵɛɟɪɢɬɟ ɩɨɪɬ 

Fast Ethernet; 

 ɞɨɜɟɞɢɬɟ ɤɚɛɟɥɶ ɞɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɢ ɜɵɛɟɪɢɬɟ 
Port 1 ɢɥɢ Port 2. 

 
Ɋɢɫ.7.  Ɍɨɩɨɥɨɝɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɟɬɢ 
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2.9.  ɉɪɢɫɜɨɟɧɢɟ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ ɪɚɛɨɱɢɦ ɫɬɚɧɰɢɹɦ. ȼɵɛɟɪɢɬɟ ɉɄ1 
ɢ ɳɟɥɤɧɢɬɟ ɩɨ ɟɝɨ ɩɢɤɬɨɝɪɚɦɦɟ. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɧɚɫɬɪɨɟɤ ɭɫɬɪɨɣɫɬɜɚ 
ɩɟɪɟɣɞɢɬɟ ɜɨ ɜɤɥɚɞɤɭ Ɋɚɛɨɱɢɣ ɫɬɨɥ (Desktop). ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ɇɚɫɬɪɨɣɤɚ 
IP (IP Configuration). ɍɤɚɠɢɬɟ ɫɥɟɞɭɸɳɢɟ ɧɚɫɬɪɨɣɤɢ (ɪɢɫ.8): 

 IP ɚɞɪɟɫ: 192.168.0.1; 
 Ɇɚɫɤɚ ɩɨɞɫɟɬɢ: 255.255.255.0 

 
 

Ɋɢɫ. 8. ɇɚɫɬɪɨɣɤɚ ɫɟɬɟɜɨɝɨ ɚɞɪɟɫɚ ɤɨɦɩɶɸɬɟɪɚ 
 

2.10. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɪɨɜɟɞɢɬɟ ɧɚɫɬɪɨɣɤɭ ɨɫɬɚɥɶɧɵɯ  
ɤɨɦɩɶɸɬɟɪɨɜ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ (ɪɢɫ. 9). 

ɂɦɹ ɭɡɥɚ IP-ɚɞɪɟɫ Ɇɚɫɤɚ ɩɨɞɫɟɬɢ 

ɉɄ1 192.168.0.1 255.255.255.0 

ɉɄ2 192.168.0.2 255.255.255.0 

ɉɄ3 192.168.0.3 255.255.255.0 

ɉɄ4 192.168.0.4 255.255.255.0 

ɉɄ5 192.168.0.5 255.255.255.0 

ɉɄ6 192.168.0.6 255.255.255.0 

ɉɄ7 192.168.0.7 255.255.255.0 

ɉɄ8 192.168.0.8 255.255.255.0 

Ɋɢɫ. 9. Ɂɚɞɚɧɢɟ ɫɟɬɟɜɵɯ ɚɞɪɟɫɨɜ ɤɨɦɩɶɸɬɟɪɨɜ 
 

2.11. ɉɪɨɜɟɪɤɚ ɞɨɫɬɭɩɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɨɜ ɫɟɬɢ. Ⱦɨɫɬɭɩɧɨɫɬɶ 
ɤɨɦɩɶɸɬɟɪɚ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɨɫɵɥɤɢ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɫɨɨɛɳɟɧɢɹ ɩɨ ɩɪɨɬɨɤɨɥɭ ICMP (Internet Control Message 
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Protocol), ɩɨ ɤɨɬɨɪɨɦɭ ɥɸɛɚɹ ɨɤɨɧɟɱɧɚɹ ɫɬɚɧɰɢɹ ɞɨɥɠɧɚ ɜɵɞɚɬɶ ɷɯɨ-ɨɬɜɟɬ 
ɭɡɥɭ, ɨɬɩɪɚɜɢɜɲɟɦɭ ɬɚɤɨɟ ɫɨɨɛɳɟɧɢɟ. ȼ ɫɟɬɹɯ ɧɚ ɨɫɧɨɜɟ TCP/IP ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɫɨɟɞɢɧɟɧɢɣ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɬɢɥɢɬɚ ping. ɗɬɚ ɩɪɨɝɪɚɦɦɚ 
ɨɬɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫɵ (ICMP Echo-Request) ɩɪɨɬɨɤɨɥɚ ICMP ɭɡɥɭ ɫɟɬɢ ɫ 
ɭɤɚɡɚɧɧɵɦ IP-ɚɞɪɟɫɨɦ. ɉɨɥɭɱɢɜ ɷɬɨɬ ɡɚɩɪɨɫ, ɢɫɫɥɟɞɭɟɦɵɣ ɭɡɟɥ ɞɨɥɠɟɧ 
ɩɟɪɟɫɥɚɬɶ ɩɚɤɟɬ ɫ ɨɬɜɟɬɨɦ (ICMP Echo-Reply). ɉɟɪɜɵɣ ɭɡɟɥ ɮɢɤɫɢɪɭɟɬ 
ɩɨɫɬɭɩɚɸɳɢɟ ɨɬɜɟɬɵ. ȼɪɟɦɹ ɦɟɠɞɭ ɨɬɩɪɚɜɤɨɣ ɡɚɩɪɨɫɚ ɢ ɩɨɥɭɱɟɧɢɟɦ 
ɨɬɜɟɬɚ (RTT, ɨɬ ɚɧɝɥ. Round Trip Time) ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɞɜɭɫɬɨɪɨɧɧɢɟ 
ɡɚɞɟɪɠɤɢ(RTT) ɩɨ ɦɚɪɲɪɭɬɭ ɢ ɱɚɫɬɨɬɭ ɩɨɬɟɪɢ ɩɚɤɟɬɨɜ, ɬɨ ɟɫɬɶ ɤɨɫɜɟɧɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɡɚɝɪɭɠɟɧɧɨɫɬɶ ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. ɑɚɫɬɨ ping-ɨɦ ɧɚɡɵɜɚɸɬ ɧɟ ɬɨɥɶɤɨ ɭɬɢɥɢɬɭ, ɧɨ ɢ ɫɚɦ ɡɚɩɪɨɫ. 

 
2.12. ɉɪɨɜɟɪɢɦ ɞɨɫɬɭɩɧɨɫɬɶ ɭɡɥɚ ɉɄ2 ɫ ɭɡɥɚ ɉɄ1. Ⱦɥɹ ɷɬɨɝɨ 

ɜɟɪɧɢɬɟɫɶ ɧɚ ɉɄ1 ɢ ɡɚɩɭɫɬɢɬɟ ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ (Command 
prompt) ɢ ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ ping 192.168.0.2.  

 
2.13. ȼ ɫɥɭɱɚɟ ɩɪɚɜɢɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ ɢ ɤɨɦɩɶɸɬɟɪɨɜ (ɉɄ1, 

ɉɄ2) ɧɚ ɜɫɟ ɨɬɩɪɚɜɥɟɧɧɵɟ ɷɯɨ-ɡɚɩɪɨɫɵ ɛɭɞɭɬ ɩɨɥɭɱɟɧɵ ɷɯɨ-ɨɬɜɟɬɵ 
(ɪɢɫ.10), ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɡɚɩɢɫɶ «ɩɨɬɟɪɹɧɨ 0%». ɉɪɢ ɧɚɥɢɱɢɢ 
ɨɲɢɛɨɤ ɜ ɩɨɞɤɥɸɱɟɧɢɹɯ ɢɥɢ ɧɚɫɬɪɨɣɤɚɯ ɭɡɥɨɜ ɛɭɞɟɬ ɩɨɥɭɱɟɧɨ ɫɨɨɛɳɟɧɢɟ 
ɨ ɩɨɬɟɪɟ ɩɚɤɟɬɨɜ. 

 
2.14. ɉɪɨɜɟɪɶɬɟ ɞɨɫɬɭɩɧɨɫɬɶ ɞɪɭɝɢɯ ɤɨɦɩɶɸɬɟɪɨɜ ɫɟɬɢ, ɜɵɩɨɥɧɢɜ 

ɤɨɦɚɧɞɭ ping <IP_address> ɞɥɹ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɢ. 
 

 
Ɋɢɫ.10. ɋɨɨɛɳɟɧɢɟ ɨ ɭɫɩɟɲɧɨɣ ɩɪɨɜɟɪɤɟ ɞɨɫɬɭɩɧɨɫɬɢ ɭɡɥɚ 192.168.0.2 
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3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɪɚɮɢɤɚ ɜ Cisco Packet Tracer. 
 

ɉɪɨɬɨɤɨɥ ICMP ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɫɟɬɟɣ TCP/IP. Ɍɚɤ ɟɫɥɢ, ɧɚɩɪɢɦɟɪ, ɭɜɟɥɢɱɢɬɶ ɪɚɡɦɟɪ ɩɚɤɟɬɚ ɢ ɨɬɩɪɚɜɥɹɬɶ 
ɡɚɩɪɨɫɵ ɫ ɤɨɪɨɬɤɢɦ ɢɧɬɟɪɜɚɥɨɦ, ɧɟ ɨɠɢɞɚɹ ɨɬɜɟɬɚ ɨɬ ɭɞɚɥɟɧɧɨɝɨ ɭɡɥɚ, ɬɨ 
ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɫɟɪɶɟɡɧɭɸ ɫɟɬɟɜɭɸ ɧɚɝɪɭɡɤɭ.  

 
ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɷɬɢɦ ɦɟɬɨɞɨɦ ɢ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɬɨɤɨɥɚ ICMP, 

ɫɮɨɪɦɢɪɭɟɦ ɬɪɚɮɢɤ ɦɟɠɞɭ ɤɨɦɩɶɸɬɟɪɚɦɢ ɉɄ3 ɢ ɉɄ7. ɒɬɚɬɧɚɹ ɭɬɢɥɢɬɚ 
ping ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɬɩɪɚɜɥɹɬɶ ɷɯɨ-ɡɚɩɪɨɫ (ICMP Echo-Request) ɛɟɡ 
ɩɨɥɭɱɟɧɢɹ ɷɯɨ-ɨɬɜɟɬɚ (ICMP Echo-Reply) ɧɚ ɩɪɟɞɵɞɭɳɢɣ ɡɚɩɪɨɫ ɢɥɢ ɞɨ 
ɢɫɬɟɱɟɧɢɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɚɮɢɤɚ 
ɢɫɩɨɥɶɡɭɣɬɟ ɩɪɢɥɨɠɟɧɢɟ Ƚɟɧɟɪɚɬɨɪ ɬɪɚɮɮɢɤɚ (Traffic Generator).  
 

3.1. ȼ ɨɤɧɟ ɭɩɪɚɜɥɟɧɢɹ ɉɄ3 ɜɨ ɜɤɥɚɞɤɟ Ɋɚɛɨɱɢɣ ɫɬɨɥ (Desktop) 
ɜɵɛɟɪɢɬɟ ɩɪɢɥɨɠɟɧɢɟ Ƚɟɧɟɪɚɬɨɪ ɬɪɚɮɮɢɤɚ (Traffic Generator) ɢ ɭɤɚɠɢɬɟ 
ɫɥɟɞɭɸɳɢɟ ɧɚɫɬɪɨɣɤɢ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫ.11.  

ȼ ɪɚɡɞɟɥɟ ɂɫɯɨɞɹɳɢɣ ɩɨɪɬ (Source Settings) ɜɵɩɨɥɧɢɬɟ: 
 Ɉɬɦɟɬɢɬɶ Auto Select Port 
ȼ ɪɚɡɞɟɥɟ ɧɚɫɬɪɨɣɤɢ PDU: 
 ȼɵɛɟɪɟɬɟ ɩɪɢɥɨɠɟɧɢɟ (Select application): PING 

 Ⱥɞɪɟɫ ɧɚɡɧɚɱɟɧɢɹ (Destination): IPAddress: 192.168.0.7, ɚɞɪɟɫ 
ɩɨɥɭɱɚɬɟɥɹ; 

 Ⱥɞɪɟɫ ɢɫɬɨɱɧɢɤɚ (Source IP Address): 192.168.0.3, ɭɤɚɡɵɜɚɟɦ ɫɜɨɣ 
ɚɞɪɟɫ; 

 TTL: 32 (ɜɪɟɦɹ ɠɢɡɧɢ ɩɚɤɟɬɚ; ɨɩɪɟɞɟɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ 
ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ, ɤɨɬɨɪɨɟ ɩɚɤɟɬ ɦɨɠɟɬ ɩɪɨɣɬɢ ɩɪɢ ɩɪɨɞɜɢɠɟɧɢɢ ɩɨ ɫɟɬɢ); 

 TOS: 0 (ɬɢɩ ɨɛɫɥɭɠɢɜɚɧɢɹ, «0» - ɨɛɵɱɧɵɣ, ɛɟɡ ɩɪɢɨɪɢɬɟɬɚ); 
 Sequence Number: 1 (ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɱɟɬɱɢɤɚ ɩɚɤɟɬɨɜ); 
 Size: 500 (ɪɚɡɦɟɪ ɩɨɥɹ ɞɚɧɧɵɯ ɩɚɤɟɬɚ ɜ ɛɚɣɬɚɯ); 

ȼ ɪɚɡɞɟɥɟ ɧɚɫɬɪɨɣɤɢ ɫɢɦɭɥɹɰɢɢ (Simulations Settings): 
 ɉɟɪɢɨɞɢɱɧɨɫɬɶ (Periodic Interval): 0.31Seconds (ɩɟɪɢɨɞ 

ɩɨɜɬɨɪɟɧɢɹ ɩɚɤɟɬɨɜ). 
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Ɋɢɫ.11.ɇɚɫɬɪɨɣɤɚ ɝɟɧɟɪɚɬɨɪɚ ɬɪɚɮɢɤɚ 

 
3.2. ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ Send ɦɟɠɞɭ ɉɄ3 ɢ ɉɄ7 ɧɚɱɧɟɬɫɹ 

ɚɤɬɢɜɧɵɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɢɡɦɟɧɢɜɲɭɸɫɹ 
ɚɤɬɢɜɧɨɫɬɶ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ (ɦɢɝɚɧɢɟ ɡɟɥɟɧɵɯ ɦɚɪɤɟɪɨɜ ɧɚ ɥɢɧɢɹɯ 
ɫɜɹɡɢ). 

3.3. ȼɢɡɭɚɥɢɡɚɰɢɹ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ ɩɨ ɫɟɬɢ ɜ Cisco Packet Tracer. 
ɋɊɌ ɩɨɡɜɨɥɹɟɬ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɩɪɨɯɨɠɞɟɧɢɟ ɩɚɤɟɬɨɜ ɩɨ ɫɟɬɢ, 
ɢɫɩɨɥɶɡɭɹ ɪɟɠɢɦ ɫɢɦɭɥɹɰɢɹ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɜ ɷɬɨɬ ɪɟɠɢɦ ɧɚɠɦɢɬɟ ɧɚ 
ɩɢɤɬɨɝɪɚɦɦɭ ɫɟɤɭɧɞɨɦɟɪɚ ɜ ɩɚɧɟɥɢ ɜɵɛɨɪɚ ɪɟɠɢɦɚ. 

 
3.4. ɋɩɪɚɜɚ ɩɨɹɜɢɬɫɹ ɩɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɪɟɠɢɦɚ ɋɢɦɭɥɹɰɢɹ 

(ɪɢɫ. 12). ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɦɧɨɝɨɤɪɚɬɧɨ ɧɚɠɢɦɚɹ ɧɚ ɤɧɨɩɤɭ Ɂɚɯɜɚɬ / 
ɜɩɟɪɟɞ (Capture / Forward), ɩɪɨɫɥɟɞɢɬɟ, ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɩɨɲɚɝɨɜɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɚɤɟɬɨɜ ɩɨ ɫɟɬɢ. ɉɟɪɟɦɟɳɟɧɢɹ ɩɚɤɟɬɨɜ ɫɢɧɯɪɨɧɧɨ 
ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜ ɫɩɢɫɤɟ ɫɨɛɵɬɢɣ (Event List). ȼ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ 
ɫɟɬɢ ɩɚɤɟɬɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɨɬ ɉɄ3, ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɩɨ ɜɫɟɣ ɫɟɬɢ ɢ 
ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞɵ ɜɫɟɯ ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɉɪɢ ɷɬɨɦ ɧɚ ɜɫɟɯ 
ɤɨɦɩɶɸɬɟɪɚɯ, ɤɪɨɦɟ ɤɨɦɩɶɸɬɟɪɚ ɧɚɡɧɚɱɟɧɢɹ ɉɄ7, ɩɨɥɭɱɟɧɧɵɟ ɫɨɨɛɳɟɧɢɹ 
ɩɨɦɟɱɚɸɬɫɹ ɫɢɝɧɚɥɨɦ ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ.  
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Ɋɢɫ.12. ȼɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ CPT 

 
3.5. Ɂɚɮɢɤɫɢɪɭɣɬɟ ɢɧɮɨɪɦɚɰɢɸ, ɩɨɹɜɥɹɸɳɭɸɫɹ ɜ ɫɩɢɫɤɟ ɫɨɛɵɬɢɣ 

ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɚɤɟɬɚ ɨɬ ɉɄ3 ɤ ɉɄ7 ɢ ɷɯɨ-ɨɬɤɥɢɤɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɨɬ ɉɄ7 ɤ 
ɉɄ3. 

3.6. Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ ɫɟɬɢ ɩɟɪɟɞɚɞɢɦ ɤɨɧɬɪɨɥɶɧɵɣ ɩɨɬɨɤ 
ɩɚɤɟɬɨɜ ɦɟɠɞɭ ɉɄ1 ɢ ɉɄ8 ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ ping: 

ping –n 100 192.168.0.8 
ɉɚɪɚɦɟɬɪ «–n» ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɜɚɟɦɵɯ ɷɯɨ-

ɡɚɩɪɨɫɨɜ. Ɉɬɩɪɚɜɢɦ 100 ɷɯɨ-ɡɚɩɪɨɫɨɜ ɨɬ ɉɄ1 ɤ ɉɄ8, ɱɬɨɛɵ ɨɰɟɧɢɬɶ 
ɢɫɯɨɞɧɨɟ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɟɬɢ ɩɨ ɱɢɫɥɭ ɩɨɬɟɪɹɧɧɵɯ ɩɚɤɟɬɨɜ. 

 

3.7. ȼɤɥɸɱɢɬɟ ɝɟɧɟɪɚɬɨɪ ɬɪɚɮɢɤɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɉɄ1 (ɭɡɟɥ 
ɧɚɡɧɚɱɟɧɢɹ – ɉɄ8, ɱɢɫɥɨ ɢɦɩɭɥɶɫɨɜ - 500, ɩɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ - 0,31 ɫ). 

3.8. Ɉɰɟɧɢɬɟ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɟɬɢ, ɩɟɪɟɞɚɜ ɤɨɧɬɪɨɥɶɧɵɣ ɩɨɬɨɤ ɨɬ 
ɉɄ1 ɤ ɉɄ8 (n=100). Ɂɚɮɢɤɫɢɪɭɣɬɟ ɱɢɫɥɨ ɩɨɬɟɪɹɧɧɵɯ ɩɚɤɟɬɨɜ. 

3.9. ɍɜɟɥɢɱɶɬɟ ɡɚɝɪɭɡɤɭ ɫɟɬɢ ɩɭɬɟɦ ɨɪɝɚɧɢɡɚɰɢɢ ɟɳɟ ɨɞɧɨɝɨ ɩɨɬɨɤɚ 
ɬɪɚɮɢɤɚ ɦɟɠɞɭ ɭɡɥɚɦɢ ɉɄ5 ɢ ɉɄ4. 

3.10. ɍɫɬɚɧɨɜɢɬɟ ɱɢɫɥɨ ɢɦɩɭɥɶɫɨɜ 500 ɢ ɩɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ 0,23 ɫ. 

3.11. ɉɨɜɬɨɪɢɬɟ ɩɟɪɟɞɚɱɭ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɨɬɨɤɚ ɩɚɤɟɬɨɜ ɦɟɠɞɭ ɉɄ1 ɢ 
ɉɄ8 ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ ping –n 100 192.168.0.8. 
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3.12. Ɂɚɮɢɤɫɢɪɭɣɬɟ ɱɢɫɥɨ ɩɨɬɟɪɹɧɧɵɯ ɩɚɤɟɬɨɜ. Ɂɚɩɢɲɢɬɟ ɪɟɡɭɥɶɬɚɬɵ 

ɜ ɬɚɛɥɢɰɭ. 
№ 

ɢɫɩɵɬɚɧɢɹ 
ɋɟɬɟɜɨɣ ɬɪɚɮɢɤ Ʉɨɥɢɱɟɫɬɜɨ 

ɩɨɬɟɪɹɧɧɵɯ 
ɩɚɤɟɬɨɜ 

ɉɄ1-ɉɄ8 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɨɬɟɪɢ 
ɩɚɤɟɬɨɜ 

1 

ɉɄ1-ɉɄ8, ping, n=100   
ɉɄ3-ɉɄ7, Traffic Generator 
N= 500, T=0,31 cɟɤ. 

  

ɉɄ5-ɉɄ4, Traffic Generator 
N=500, T=0,23ɫɟɤ. 

  

2 

ɉɄ1-ɉɄ8, ping, n=100   

ɉɄ3-ɉɄ7, Traffic Generator 
N= 500, T=0,31 cɟɤ. 

  

ɉɄ5-ɉɄ4, Traffic Generator 
N=500, T=0,23ɫɟɤ. 

  

3 

ɉɄ1-ɉɄ8, ping, n=100   

ɉɄ3-ɉɄ7, Traffic Generator 
N= 500, T=0,31 cɟɤ. 

  

ɉɄ5-ɉɄ4, Traffic Generator 
N=500, T=0,23ɫɟɤ. 

  

4 

ɉɄ1-ɉɄ8, ping, n=100   
ɉɄ3-ɉɄ7, Traffic Generator 
N= 500, T=0,31 cɟɤ. 

  

ɉɄ5-ɉɄ4, Traffic Generator 
N=500, T=0,23ɫɟɤ. 
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