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1 ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
 
ɐɟɥɶɸ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɹɜɥɹɟɬɫɹ ɭɫɜɨɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ ɩɚɪɚɥ-

ɥɟɥɶɧɨɣ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɤɨɦ-
ɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ, ɡɧɚɤɨɦɫɬɜɨ ɫ ɬɟɯɧɨɥɨɝɢɹɦɢ ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɢ ɩɚɪɚɥ-
ɥɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; ɨɜɥɚɞɟɧɢɟ ɩɪɢɟɦɚɦɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɩɪɨ-
ɰɟɫɫɨɜ ɢ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɫ ɩɨɦɨɳɶɸ ɤɨɧɤɪɟɬɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ. 

Ɂɚɞɚɱɚɦɢ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɹɜɥɹɸɬɫɹ: 
– ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶ-

ɧɵɯ ɫɢɫɬɟɦ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; 
– ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɩɚɪɚɥɥɟɥɟɧɧɵɯ ɚɥ-

ɝɨɪɢɬɦɨɜ ɢ ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɯ ɫɢɫɬɟɦ; 
– ɢɡɭɱɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢ-

ɪɨɜɚɧɢɹ. 
 
2 Ɇɟɫɬɨ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɜ ɫɬɪɭɤɬɭɪɟ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-

ɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 
 
Ⱦɢɫɰɢɩɥɢɧɚ (ɦɨɞɭɥɶ) ɨɬɧɨɫɢɬɫɹ ɤ ɱɚɫɬɢ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 

ɩɪɨɝɪɚɦɦɵ, ɮɨɪɦɢɪɭɟɦɨɣ ɭɱɚɫɬɧɢɤɚɦɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɨɬɧɨɲɟɧɢɣ. 
Ⱦɢɫɰɢɩɥɢɧɚ (ɦɨɞɭɥɶ) ɢɡɭɱɚɟɬɫɹ ɜ ɱɟɬɜɟɪɬɨɦ ɫɟɦɟɫɬɪɟ. 
 
3 ɉɟɪɟɱɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨ-

ɞɭɥɸ) 
 
ɉɟɪɟɱɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ), ɫɨɨɬɧɟɫɟɧɧɵɯ 

ɫ ɩɥɚɧɢɪɭɟɦɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɫɜɨɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ (ɮɨɪɦɢɪɭɟɦɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ) ɢ ɢɧɞɢɤɚɬɨɪɚɦɢ ɢɯ ɞɨɫɬɢɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ 
ɨɛɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɩɪɢɜɟɞёɧ 
ɧɢɠɟ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ: 
Ɂɧɚɬɶ: 
1) ɚɪɯɢɬɟɤɬɭɪɭ, ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɂɋ, ɩɪɨɝɪɚɦɦɧɵɟ 

ɫɪɟɞɫɬɜɚ ɢ ɩɥɚɬɮɨɪɦɵ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɪɝɚɧɢɡɚɰɢɣ, ɦɟɬɨɞɢ-
ɤɢ ɨɩɢɫɚɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɨɫɧɨɜɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɫɨɜɪɟɦɟɧɧɵɯ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɤɨɞ ɤɨɦɩɟɬɟɧɰɢɢ – ɉɄ-3, ɤɨɞ ɢɧɞɢɤɚɬɨɪɚ – ɉɄ-3.1); 

2) ɚɪɯɢɬɟɤɬɭɪɭ ɚɩɩɚɪɚɬɧɵɯ ɩɥɚɬɮɨɪɦ ɢ ɫɪɟɞ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɢɧɰɢɩɵ ɮɭɧɤɰɢɨ-
ɧɢɪɨɜɚɧɢɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɨɜɧɵɟ ɦɨɞɟɥɢ ɢ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ, ɹɡɵɤɢ 
ɦɨɞɭɥɶɧɨɝɨ ɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɬ-
ɥɚɞɤɢ ɫɢɫɬɟɦɧɵɯ ɩɪɨɞɭɤɬɨɜ (ɤɨɞ ɤɨɦɩɟɬɟɧɰɢɢ – ɉɄ-5, ɤɨɞ ɢɧɞɢɤɚɬɨɪɚ – ɉɄ-5.1). 

ɍɦɟɬɶ: 
1) ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɞɨɤɭɦɟɧɬɵ ɞɥɹ ɫɨɡɞɚɧɢɹ, 

ɦɨɞɢɮɢɤɚɰɢɢ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɂɋ (ɤɨɞ ɤɨɦɩɟɬɟɧɰɢɢ – ɉɄ-3, ɤɨɞ ɢɧɞɢɤɚɬɨɪɚ – ɉɄ-3.2); 
2) ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, 
ɩɪɢɦɟɧɹɬɶ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɤɨɞɚ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬɥɚɞɤɭ ɩɪɨɝɪɚɦɦ, ɧɚɩɢɫɚɧɧɵɯ ɧɚ ɹɡɵɤɚɯ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɫɨɡɞɚɜɚɬɶ 
ɛɥɨɤ-ɫɯɟɦɵ ɚɥɝɨɪɢɬɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, 
ɨɮɨɪɦɥɹɬɶ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ (ɤɨɞ ɤɨɦɩɟɬɟɧɰɢɢ – ɉɄ-5, ɤɨɞ ɢɧɞɢɤɚɬɨɪɚ – ɉɄ-5.2). 

ȼɥɚɞɟɬɶ: 



4 

1) ɧɚɜɵɤɚɦɢ ɜɵɩɨɥɧɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɂɋ ɚɜɬɨɦɚɬɢɡɚ-
ɰɢɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɢ ɡɚɞɚɱ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɤɨɞ ɤɨɦɩɟɬɟɧɰɢɢ – ɉɄ-3, ɤɨɞ 
ɢɧɞɢɤɚɬɨɪɚ – ɉɄ-3.3); 

2) ɧɚɜɵɤɚɦɢ ɨɫɜɨɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɫɬɪɭ-
ɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɢ ɤɨɞɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɬɟɫɬɢ-
ɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɫɨɩɪɨ-
ɜɨɠɞɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɤɨɞ ɤɨɦɩɟɬɟɧɰɢɢ – ɉɄ-5, ɤɨɞ ɢɧɞɢɤɚɬɨɪɚ – ɉɄ-5.3). 

 
ɉɨɥɧɵɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɢɧɞɢɤɚɬɨɪɨɜ ɢɯ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɨɛɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ. 
 
 
4 Ɉɛɴɟɦ ɢ ɫɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
 
4.1 Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ), ɨɛɴɟɦ ɤɨɧɬɚɤɬɧɨɣ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶ-

ɧɨɣ ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɟɝɨɫɹ ɩɪɢ ɨɫɜɨɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ), ɮɨɪɦɵ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) 
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Ɉɛɴɟɦ ɤɨɧɬɚɤɬɧɨɣ ɪɚɛɨɬɵ 
ɜ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚɯ 
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Ɉɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ
5 Э   4 144 16 – 32 – 2 0,25 93,75

ɂɬɨɝɨ – 4 144 16 – 32 – 2 0,25 93,75
 
ɍɫɥɨɜɧɵɟ ɫɨɤɪɚɳɟɧɢɹ: ɗ – ɷɤɡɚɦɟɧ, Ɂɑ – ɡɚɱɟɬ, ȾɁ – ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɡɚɱɟɬ (ɡɚ-

ɱɟɬ ɫ ɨɰɟɧɤɨɣ), Ʉɉ – ɡɚɳɢɬɚ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ, ɄɊ – ɡɚɳɢɬɚ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ. 
 
4.2 ɋɨɞɟɪɠɚɧɢɟ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ 
 
Ɉɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ 

№
ɩ/ɩ 

Ɍɟɦɵ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ

5 ɫемеɫɬɪ
1 Ⱥɪɯɢɬɟɤɬɭɪɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. Ɉɫɨɛɟɧɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɚɦɹɬɢ ɜ ɜɵɱɢɫɥɢ-

ɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ. ɉɪɨɛɥɟɦɵ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ. ɋɪɟɞɫɬɜɚ
ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢ-
ɫɬɟɦ.

2 Ɍɟɯɧɨɥɨɝɢɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ OpОЧMP. ɂɞɟɨɥɨɝɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ ɧɚ ɨɫɧɨɜɟ OpОЧMP. ɋɢɧɬɚɤɫɢɫ ɞɢɪɟɤɬɢɜ ɜ OpОЧMP. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɞɢ-
ɪɟɤɬɢɜ OpОЧMP. Ⱦɢɪɟɤɬɢɜɵ ɡɚɝɪɭɡɤɢ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɜ OpОЧMP.
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№ 
ɩ/ɩ 

Ɍɟɦɵ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ 

3 Ɉɪɝɚɧɢɡɚɰɢɹ ɦɧɨɝɨɩɨɬɨɱɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ АТЧНoаs API. ɋɨɡɞɚɧɢɟ ɩɪɨɰɟɫɫɚ. ɍɤɚɡɚ-
ɧɢɟ ɢɫɩɨɥɧɹɟɦɨɝɨ ɦɨɞɭɥɹ ɢ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. ɇɚɫɥɟɞɭɟɦɵɟ ɞɟɫɤɪɢɩɬɨɪɵ. ɋɱɟɬɱɢɤɢ 
ɞɟɫɤɪɢɩɬɨɪɨɜ ɩɪɨɰɟɫɫɨɜ. ɂɞɟɧɬɢɮɢɤɚɬɨɪɵ ɩɪɨɰɟɫɫɨɜ. Ɂɚɜɟɪɲɟɧɢɟ ɢ ɩɪɟɤɪɚɳɟɧɢɟ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ. Ɉɠɢɞɚɧɢɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ. Ɂɚɳɢɬɚ ɩɪɨɰɟɫɫɚ. ɍɩɪɚɜɥɟɧɢɟ 
ɩɨɬɨɤɚɦɢ ɜ АТЧНoаs. 

4 ɋɪɟɞɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɢ ɦɧɨɝɨɩɨɬɨɱɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ .NET. Ȼɢɛɥɢɨɬɟɤ TPL. ɋɨɡɞɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɮɭɧɤɰɢɹɦɢ C#. Ʉɥɚɫɫ PКrКХХОХ ɢ ɟɝɨ ɦɟɬɨɞɵ. ɉɨɧɹɬɢɟ ɡɚɞɚɱɢ – Task. Ɏɨɪɦɢ-
ɪɨɜɚɧɢɟ ɩɚɤɟɬɚ ɡɚɞɚɱ Parallel..Invoke. ɋɨɡɞɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɡɚɞɚɱ ɦɟɬɨɞɨɦ Parallel.For. 
ɋɪɟɞɫɬɜɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜ .NET.TPL. 

5 ɉɚɪɚɥɥɟɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ MPI. ɉɚɪɚɥɥɟɥɶɧɵɟ 
ɩɪɨɝɪɚɦɦɵ ɧɚ ɨɫɧɨɜɟ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ. ɉɚɪɚɥɥɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ, ɜɡɚɢɦɨɞɟɣɫɬɜɭ-
ɸɳɢɟ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ. ɉɟɪɟɫɵɥɤɚ ɞɚɧɧɵɯ ɦɟɠɞɭ ɞɜɭɦɹ ɩɪɨɰɟɫɫɚɦɢ. 
ɑɢɫɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ: ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɨɫɧɨɜɟ MPI. ɋɟɦɚɧɬɢɤɚ ɬɨ-
ɱɟɱɧɵɯ ɨɛɦɟɧɨɜ. Ɉɪɝɚɧɢɡɚɰɢɹ ɛɭɮɟɪɢɡɨɜɚɧɧɵɯ ɩɟɪɟɫɵɥɨɤ. 

6 ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɦɚɫɫɢɜɧɨ-ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɬɟɯ-
ɧɨɥɨɝɢɢ CUDA. Ɉɫɧɨɜɵ GPU-ɜɵɱɢɫɥɟɧɢɣ ɜ ɬɟɯɧɨɥɨɝɢɢ CUDA. Ɋɚɡɜɢɬɢɟ GPU-
ɜɵɱɢɫɥɟɧɢɣ. Ɍɟɯɧɨɥɨɝɢɹ CUDA. ɋɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɜ CUDA. ȼɜɟɞɟɧɢɟ ɜ CUDA ɋ. 
ɉɚɪɚɥɥɟɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜ CUDA. 

7 ɋɪɟɞɫɬɜɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JКvК. ɉɨɬɨɤɢ ɜ JКvК. Ɇɨɞɟɥɶ ɩɨɬɨɤɨɜ 
JavК. ɉɪɢɨɪɢɬɟɬɵ ɩɨɬɨɤɨɜ. ɋɢɧɯɪɨɧɢɡɚɰɢɹ. Ɉɛɦɟɧ ɫɨɨɛɳɟɧɢɹɦɢ. Ʉɥɚɫɫ TСrОКН ɢ ɢɧ-
ɬɟɪɮɟɣɫ RЮЧЧКЛХО. Ƚɥɚɜɧɵɣ ɩɨɬɨɤ. ɋɨɡɞɚɧɢɟ ɩɨɬɨɤɚ. Ɋɟɚɥɢɡɚɰɢɹ RЮЧЧКЛХО. Ɋɚɫɲɢɪɟ-
ɧɢɟ TСrОКН. ɋɨɡɞɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɩɨɬɨɤɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ТsAХТvО() ɢ Уoin(). 

8 ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɇɨɞɟɥɶ ɝɪɚɮɚ ɚɥɝɨɪɢɬɦɚ ɩɚɪɚɥ-
ɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. ȼɧɭɬɪɟɧɧɢɣ ɩɚɪɚɥɥɟɥɢɡɦ. Ƚɪɚɮɨɜɵɟ ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦ. Ƚɪɚɮɵ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɝɪɚɮɵ. ɉɨɫɬɪɨɟɧɢɟ ɦɢɧɢɦɚɥɶɧɵɯ ɝɪɚɮɨɜ ɡɚɜɢɫɢɦɨ-
ɫɬɟɣ. ɐɢɤɥɵ PКrDO ɢ ɢɡɛɵɬɨɱɧɵɟ ɜɵɱɢɫɥɟɧɢɹ. Ɋɚɡɜɟɪɬɤɢ ɝɪɚɮɚ. Ɇɚɤɪɨɝɪɚɮɵ ɡɚɜɢ-
ɫɢɦɨɫɬɟɣ. 
 
4.3 ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ (ɫɟɦɢɧɚɪɫɤɢɯ) ɡɚɧɹɬɢɣ 
 
Ɂɚɧɹɬɢɹ ɭɤɚɡɚɧɧɨɝɨ ɬɢɩɚ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚ-

ɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ. 
 
4.4 ɋɨɞɟɪɠɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 
 
Ɉɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ 

№
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ

5 ɫемеɫɬɪ
1 ɉɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɜ ɬɟɯɧɨɥɨɝɢɢ OpОЧMP.
2 ɉɚɪɚɥɥɟɥɶɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɨɜ ɫɨɪɬɢɪɨɜɤɢ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ OpОЧMP.
3 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɜ АТЧНoаs API.
4 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚɦɢ ɜ АТЧНoаs API.
5 ɉɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɜ ɬɟɯɧɨɥɨɝɢɢ MPI.
6 Ɋɟɚɥɢɡɚɰɢɹ ɪɚɫɱɟɬɨɜ ɩɨ ɤɜɚɞɪɚɬɭɪɧɵɦ ɮɨɪɦɭɥɚɦ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ MPI.
7 ɉɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɧɚ GPU.
8 ɉɚɪɚɥɥɟɥɶɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɨɜ ɫɨɪɬɢɪɨɜɤɢ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ CUDA.
9 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚɦɢ ɜ JКvК.



6 

 
4.5 ɋɨɞɟɪɠɚɧɢɟ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ 
 
Ɂɚɧɹɬɢɹ ɭɤɚɡɚɧɧɨɝɨ ɬɢɩɚ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚ-

ɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ. 
 
 
4.6 ɋɨɞɟɪɠɚɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɟɝɨɫɹ 

 
Ɉɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ 

№
ɩ/ɩ 

ȼɢɞɵ ɢ ɮɨɪɦɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ

5 ɫемеɫɬɪ
1 ɉɪɨɪɚɛɨɬɤɚ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ
2 Ɉɬɛɨɪ ɫɩɟɰɢɮɢɤɚɰɢɣ ɮɭɧɤɰɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ
3 ɉɨɞɝɨɬɨɜɤɚ ɉɈ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ
4 ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɢ ɟɟ ɩɪɨɯɨɠɞɟɧɢɟ

 
5 ɋɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢ-

ɩɥɢɧɟ (ɦɨɞɭɥɸ) ɜ ɪɚɦɤɚɯ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ ɩɪɨɦɟɠɭɬɨɱ-
ɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɟɝɨɫɹ 

 
Ɉɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ 
 

Ɇɟɪɨɩɪɢɹɬɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɭɫɩɟɜɚɟɦɨɫɬɢ  
ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɟɝɨɫɹ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ 

5 ɫемеɫɬɪ

Ɍɟɤɭɳɢɣ  
ɤɨɧɬɪɨɥɶ  

ɭɫɩɟɜɚɟɦɨɫɬɢ 

ɉɟɪɜɵɣ 
ɪɭɛɟɠɧɵɣ  
ɤɨɧɬɪɨɥɶ 

Ɉɰɟɧɢɜɚɟɦɚɹ ɭɱɟɛɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɨɛɭɱɚɸɳɟɝɨɫɹ: 
ɉɨɫɟɳɟɧɢɟ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ 4 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ 6 
ȼɵɩɨɥɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ № 1–4 20 

ɂɬɨɝɨ 30 

ȼɬɨɪɨɣ 
ɪɭɛɟɠɧɵɣ 
ɤɨɧɬɪɨɥɶ 

Ɉɰɟɧɢɜɚɟɦɚɹ ɭɱɟɛɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɨɛɭɱɚɸɳɟɝɨɫɹ: 
ɉɨɫɟɳɟɧɢɟ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ 4 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ 6 
ȼɵɩɨɥɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ № 5–9 20 

ɂɬɨɝɨ 30 
ɉɪɨɦɟɠɭɬɨɱ-

ɧɚɹ ɚɬɬɟɫɬɚɰɢɹ 
Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɡɚɱɟɬ 40 (100*) 

* ȼ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɨɛɭɱɚɸɳɟɝɨɫɹ ɨɬ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɭɫɩɟɜɚɟɦɨɫɬɢ 

 

ɒɤɚɥɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɰɟɧɨɤ ɜ ɫɬɨɛɚɥɥɶɧɨɣ ɢ ɚɤɚɞɟɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɚɯ 
 ɨɰɟɧɢɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ)  
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ɋɢɫɬɟɦɚ ɨɰɟɧɢɜɚɧɢɹ  
ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ  Ɉɰɟɧɤɢ 

ɋɬɨɛɚɥɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɰɟɧɢɜɚɧɢɹ 0 – 39 40 – 60 61 – 80 81 – 100 
Ⱥɤɚɞɟɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɨɰɟɧɢɜɚɧɢɹ  

(ɷɤɡɚɦɟɧ, ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɡɚɱɟɬ, 
ɡɚɳɢɬɚ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ,  
ɡɚɳɢɬɚ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ) 

ɇɟɭɞɨɜɥɟ-
ɬɜɨɪɢɬɟɥɶɧɨ 

ɍɞɨɜɥɟɬɜɨ-
ɪɢɬɟɥɶɧɨ 

ɏɨɪɨɲɨ Ɉɬɥɢɱɧɨ 

Ⱥɤɚɞɟɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɨɰɟɧɢɜɚɧɢɹ  
(ɡɚɱɟɬ) ɇɟ ɡɚɱɬɟɧɨ Ɂɚɱɬɟɧɨ 

 
6 Ɉɩɢɫɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ (ɜɤɥɸɱɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɨɛɭɱɟɧɢɹ), ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɡɨ-
ɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ)  

 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) ɬɪɟɛɭɟɬɫɹ 

ɭɱɟɛɧɚɹ ɚɭɞɢɬɨɪɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɚɹ ɞɨɫɤɨɣ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɦɟɥɨɦ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚ-
ɬɨɪɧɵɯ ɪɚɛɨɬ ɬɪɟɛɭɟɬɫɹ ɚɭɞɢɬɨɪɢɹ, ɨɫɧɚɳɟɧɧɚɹ ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɫɟɬɢ "ɂɧ-
ɬɟɪɧɟɬ" ɢ ɨɛɟɫɩɟɱɟɧɢɟɦ ɞɨɫɬɭɩɚ ɜ ɷɥɟɤɬɪɨɧɧɭɸ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɫɪɟɞɭ. 

 
7 ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɧɟɨɛɯɨ-

ɞɢɦɨɣ ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
 
7.1 Ɉɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 
 
1. ɉɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɇ.ɘ. ɋɢɪɨɬɢɧɢɧɚ, Ɉ.ȼ. 

ɇɟɩɨɦɧɹɳɢɣ, Ʉ.ȼ. Ʉɨɪɲɭɧ, ȼ.ɋ. ȼɚɫɢɥɶɟɜ. - Ʉɪɚɫɧɨɹɪɫɤ: ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪ-
ɫɢɬɟɬ, 2019. - 178 c. - ISBN 978-5-7638-4180-0. - Ɍɟɤɫɬ: ɷɥɟɤɬɪɨɧɧɵɣ // ɗɥɟɤɬɪɨɧɧɨ-
ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ IPR BOOKS: Дɫɚɣɬ]. - URL: http://www.iprbookshop.ru/100081.html. - 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡɢɪ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

2. Ⱥɧɬɨɧɨɜ, Ⱥ.ɋ. ɉɚɪɚɥɥɟɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ MPI: 
ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ⱥ.ɋ. Ⱥɧɬɨɧɨɜ. - 3-ɟ ɢɡɞ. - Ɇɨɫɤɜɚ: ɂɧɬɟɪɧɟɬ-ɍɧɢɜɟɪɫɢɬɟɬ ɂɧɮɨɪɦɚɰɢɨɧ-
ɧɵɯ Ɍɟɯɧɨɥɨɝɢɣ (ɂɇɌɍɂɌ), Ⱥɣ ɉɢ Ⱥɪ Ɇɟɞɢɚ, 2020. - 83 c. - ISBN 978-5-4497-0934-9. - 
Ɍɟɤɫɬ: ɷɥɟɤɬɪɨɧɧɵɣ // ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ IPR BOOKS: Дɫɚɣɬ]. - URL: 
http://www.iprbookshop.ru/102043.html. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡɢɪ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

3. Ʌɟɜɢɧ, Ɇ.ɉ. ɉɚɪɚɥɥɟɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ OpОЧMP: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / Ɇ.ɉ. Ʌɟɜɢɧ. - 3-ɟ ɢɡɞ. - Ɇɨɫɤɜɚ: ɂɧɬɟɪɧɟɬ-ɍɧɢɜɟɪɫɢɬɟɬ ɂɧɮɨɪɦɚɰɢɨɧɧɵɯ Ɍɟɯɧɨ-
ɥɨɝɢɣ (ɂɇɌɍɂɌ), Ⱥɣ ɉɢ Ⱥɪ Ɇɟɞɢɚ, 2020. - 133 c. - ISBN 978-5-4497-0685-0. - Ɍɟɤɫɬ: ɷɥɟɤ-
ɬɪɨɧɧɵɣ // ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ IPR BOOKS: Дɫɚɣɬ]. - URL: 
http://www.iprbookshop.ru/97572.html. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡɢɪ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

 
7.2 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 
 
1. ɉɹɬɢɛɪɚɬɨɜ, Ⱥ.ɉ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɫɟɬɢ ɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ : ɭɱɟɛɧɢɤ 

ɞɥɹ ɜɭɡɨɜ / Ⱥ.ɉ. ɉɹɬɢɛɪɚɬɨɜ, Ʌ.ɉ. Ƚɭɞɵɧɨ, Ⱥ.Ⱥ. Ʉɢɪɢɱɟɧɤɨ; ɩɨɞ ɪɟɞ. Ⱥ.ɉ. ɉɹɬɢɛɪɚɬɨɜɚ .- 2-ɟ 
ɢɡɞ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - Ɇ. : Ɏɢɧɚɧɫɵ ɢ ɫɬɚɬɢɫɬɢɤɚ, 2002.- 512 ɫ. 

2. Ɋɢɯɬɟɪ, Ⱦ. АТЧНoаs ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ: ɋɨɡɞɚɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ АТЧ32-
ɩɪɢɥɨɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ 64-ɪɚɡɪɹɞɧɨɣ ɜɟɪɫɢɢ АТЧНoаs / Ⱦ.Ɋɢɯɬɟɪ; ɉɟɪ.ɫ ɚɧɝɥ.: ɘ.ȿ. 
Ʉɭɩɰɟɜɢɱ, Ⱥ.Ɋ. ȼɪɭɛɥɟɜɫɤɢɣ; ɉɨɞ ɨɛɳ. ɪɟɞ. ɘ.ȿ. Ʉɭɩɰɟɜɢɱɚ.- 4-ɟ ɢɡɞ. - Ɇ.ɢ ɞɪ. : ɉɢɬɟɪ, 2004 
.- 722ɫ. + 1 ɨɩɬ. ɞɢɫɤ (CD-ROM) 
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3. Ʌɟɜɢɧ, Ɇ.ɉ. ɉɚɪɚɥɥɟɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ OpОЧMP: ɭɱɟɛ. ɩɨ-
ɫɨɛɢɟ / Ɇ. ɉ. Ʌɟɜɢɧ.- Ɇ. : ɂɧɬɟɪɧɟɬ-ɍɧɢɜɟɪɫɢɬɟɬ ɂɧɮɨɪɦɚɰɢɨɧɧɵɯ Ɍɟɯɧɨɥɨɝɢɣ : ȻɂɇɈɆ. 
Ʌɚɛɨɪɚɬɨɪɢɹ ɡɧɚɧɢɣ, 2008.- 119 ɫ. 

 
8 ɉɟɪɟɱɟɧɶ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ 

«ɂɧɬɟɪɧɟɬ», ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) 
 
1. http://window.edu.ru – ȿɞɢɧɨɟ ɨɤɧɨ ɞɨɫɬɭɩɚ ɤ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɪɟɫɭɪɫɚɦ. 
2. http://elibrary.ru/ – ɇɚɭɱɧɚɹ ɗɥɟɤɬɪɨɧɧɚɹ Ȼɢɛɥɢɨɬɟɤɚ ОLТЛrКrв. 
3. https://msdn.microsoft.com/ru-ru – Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɫɪɟɞɫɬɜɚɦɢ 

Microsoft. 
4. http://cyberleninka.ru – ɄɢɛɟɪɅɟɧɢɧɤɚ – ɧɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ. 
5. http://www.intuit.ru – ɇɚɰɢɨɧɚɥɶɧɵɣ ɨɬɤɪɵɬɵɣ ɭɧɢɜɟɪɫɢɬɟɬ «ɂɇɌɍɂɌ». 
 
9 ɉɟɪɟɱɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɭ-

ɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ (ɦɨɞɭɥɸ) 
 
9.1 ɉɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɨɝɨ ɟɠɟɝɨɞɧɨ ɨɛɧɨɜɥɹɟɦɨɝɨ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɢ 

ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬɟ-
ɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 
1. Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ MS Windows. 
2. ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ Microsoft Visual Studio Express 2012. 
3. ɉɚɤɟɬ ɨɮɢɫɧɵɯ ɩɪɢɥɨɠɟɧɢɣ «ɆɨɣɈɮɢɫ». 
 
9.2 ɉɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɛɚɡ ɞɚɧ-

ɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ 
 
ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟ-

ɦɵ ɧɟ ɬɪɟɛɭɸɬɫɹ. 
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