
Ɋаɫɩɪɟɞɟɥɟɧɧɵɟ ɫɢɫɬɟɦɵ 
(Кɪɸɤɨɜ ȼ.Ⱥ., Ȼɚɯɬɢɧ ȼ.Ⱥ.) 

Рɚɫɩɪɟɞɟɥɟɧɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɫɢɫɬɟɦɚ - ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɜɹɡɚɧɧɵх ɫɟɬɶɸ 
ɧɟɡɚɜɢɫɢɦɵх ɤɨɦɩɶɸɬɟɪɨɜ,  ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɸ 
ɟɞɢɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ.  

Рɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸщɢх ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɦɟɧɚ ɫɨɨɛщɟɧɢɹɦɢ. 
 

ɉɪɢɦɟɪɵ Ɋɋ: ɫɟɬɶ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ, ɤɥɚɫɬɟɪ ЭȼɆ, ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɛɚɧɤɨɜɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɫɢɫɬɟɦɚ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɚɜɢɚɛɢɥɟɬɨɜ, Иɧɬɟɪɧɟɬ, ɩɨɢɫɤ ɞɨɤɭɦɟɧɬɨɜ, ɷɥɟɤɬɪɨɧɧɚɹ ɩɨɱɬɚ, 
ɷɥɟɤɬɪɨɧɧɚɹ ɤɨɦɟɪɰɢɹ, ɫɨɰɢɚɥɶɧɵɟ ɫɟɬɢ, ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɢɝɪɵ ɫ ɦɧɨɠɟɫɬɜɨɦ 
ɢɝɪɨɤɨɜ, ɢ ɬ.ɩ.   
 

1. ɑɟɪɬɵ Ɋɋ 

- ɤɨɧɤɭɪɟɧɬɧɨɫɬɶ 

- ɨɬɫɭɬɫɬɜɢɟ ɝɥɨɛɚɥɶɧɵɯ ɱɚɫɨɜ 

- ɧɟɡɚɜɢɫɢɦɵɟ ɨɬɤɚɡɵ 

 

2.Ɍɟɧɞɟɧɰɢɢ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪɚɡɜɢɬɢɟ Ɋɋ ɫɟɝɨɞɧɹ 

- ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɟɬɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ 

- ɩɨɜɫɟɦɟɫɬɧɨɟ  ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɢɧɝɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɠɟɥɚɧɢɟɦ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɦɨɛɢɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ 

- ɪɚɫɬɭɳɢɣ ɫɩɪɨɫ ɧɚ ɦɭɥɶɬɢɦɟɞɢɣɧɵɟ ɭɫɥɭɝɢ;  
- ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɤɚɤ ɭɬɢɥɢɬɵ 

 

3. Ⱥɤɰɟɧɬ ɧɚ ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɫɭɪɫɨɜ 

- ɨɛɨɪɭɞɨɜɚɧɢɟ (ɩɪɢɧɬɟɪɵ, ɞɢɫɤɢ,...) 
- ɞɚɧɧɵɟ (ɮɚɣɥɵ, ȻȾ) 
- ɫɟɪɜɢɫɵ (ɩɨɢɫɤ ɜ ɢɧɬɟɪɧɟɬɟ, ɨɧɥɚɣɧ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ, ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɢɝɪɵ) 

 

4. ɉɪɨɛɥɟɦɵ 

- ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ 

- ɨɬɤɪɵɬɨɫɬɶ 

- ɫɟɤɪɟɬɧɨɫɬɶ 

- ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ 

- ɧɚɞɟɠɧɨɫɬɶ 

- ɤɨɧɤɭɪɟɧɬɧɨɫɬɶ 

- ɩɪɨɡɪɚɱɧɨɫɬɶ 

- ɤɚɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɧɚɞɟɠɧɨɫɬɶ, ɫɟɤɪɟɬɧɨɫɬɶ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ,        
ɪɟɚɤɬɢɜɧɨɫɬɶ, ɚɞɚɩɬɢɜɧɨɫɬɶ) 
 

Ɋаɫɩɪɟɞɟɥɟɧɧая ɨɩɟɪаɰɢɨɧɧая ɫɢɫɬɟɦа – яɪɤɢɣ ɩɪɢɦɟɪ ɊС 

 

Ввɟɞɟɧɢɟ в ɈС ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɵɯ ЭВМ. 
Ⱦɜɚ ɜɡɝɥɹɞɚ: 
 ɦɟɧɟɞɠɟɪ ɪɟɫɭɪɫɨɜ; 
 ɨɞɢɧ ɫɥɨɣ ɜ ɦɧɨɠɟɫɬɜɟ ɫɥɨɟɜ ɚɛɫɬɪɚɤɬɧɵɯ ɦɚɲɢɧ. 
 



ɉɪɟɞɫɬавɥɟɧɢɟ ɈС ɤаɤ ɦɟɧɟɞɠɟɪа ɪɟɫɭɪɫɨв 

 
ɍɩɪаɜɥɟɧɢɟ 
ɩɪɨцɟɫɫаɦɢ 

ɍɩɪаɜɥɟɧɢɟ ɮаɣɥаɦɢ 

ɍɩɪаɜɥɟɧɢɟ 
ɩɪɨцɟɫɫɨɪаɦɢ 

ɍɩɪаɜɥɟɧɢɟ 
ɩаɦɹɬɶɸ 

ɍɩɪаɜɥɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜаɦɢ 

ɉɪɨцɟɫɫɨɪɵ ɉаɦɹɬɶ ɍɫɬɪɨɣɫɬɜа 

 

ɉɪɟɞɫɬавɥɟɧɢɟ ɈС ɤаɤ аɛɫɬɪаɤɬɧɨɣ ɦашɢɧɵ 
Ⱥɛɫɬɪаɤɬɧаɹ ɦаɲɢɧа 

Иɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜаɬɟɥɹ Иɧɬɟɪɮɟɣɫ ɩɪɨɝɪаɦɦɵ 
əɡɵɤɢ ɭɩɪаɜɥɟɧɢɹ 

ɡаɞаɧɢɹɦɢ Кɨɦаɧɞɧɵɟ 
ɹɡɵɤɢ 

Ɉɤɧа, ɦɟɧɸ, ɩɢɤɬɨɝɪаɦɦɵ 

ɋɢɫɬɟɦа 
ɤɨɦаɧɞ 

ɋɢɫɬɟɦɧɵɟ ɜɵɡɨɜɵ 
ɉɪɨцɟɫɫɵ ɉаɦɹɬɶ 

Ɏаɣɥɵ 
Иɧɮɨɪɦацɢɨɧɧɵɟ 

ɮɭɧɤцɢɢ 
 

Мɟɫɬɨ ɈС ɫɪɟɞɢ ɉɈ 
ɉɪиɤɥаɞɧɨɟ ɉɈ 

(ɨɬɞɟɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɩаɤɟɬɵ ɩɪɢɤɥаɞɧɵɯ ɩɪɨɝɪаɦɦ, 
ɢɧɮɨɪɦацɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɋȺɉɊ) 

Сиɫɬɟɦɧɨɟ ɉɈ  
 (ɈС + ɫɢɫɬɟɦɵ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ, ɋɍȻД, ɝɪаɮɢɱɟɫɤɢɟ 

ɛɢɛɥɢɨɬɟɤɢ, ɫɟɪɜɢɫɧɵɟ ɩɪɨɝɪаɦɦɵ) 

 

 

Иɫɬɨɪɢя ɈС. 
1940-ɟ ɢ 1950-ɟ 

"ɉɟɪɫɨɧɚɥɶɧɵɟ ЭȼɆ" - "ɩɭɥɶɬɨɜɵɣ ɪɟɠɢɦ" 

Ȼɢɛɥɢɨɬɟɤɚ ɩɪɨɝɪɚɦɦ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɫɥɭɠɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ. 
Иɧɫɬɪɭɤɰɢɹ ɨɩɟɪɚɬɨɪɭ. 
Сɟɪɟɞɢɧа 1950-ɯ 

ɉɚɤɟɬɧɚɹ ɨɛɪɚɛɨɬɤɚ. Ɉɞɧɨɩɪɨɝɪɚɦɦɧɵɣ ɢ ɦɭɥɶɬɢɩɪɨɝɪɚɦɦɧɵɣ ɪɟɠɢɦɵ. 
Иɧɫɬɪɭɤɰɢɹ ɨɩɟɪɚɬɨɪɭ -> ɩɚɫɩɨɪɬ ɡɚɞɚɱɢ (ɩɪɨɫɬɟɣɲɢɣ ɹɡɵɤ ɭɩɪɚɜɥɟɧɢɹ 
ɡɚɞɚɧɢɹɦɢ). 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɚɩɩɚɪɚɬɭɪɟ: 
 ɡɚɳɢɬɚ ɩɚɦɹɬɢ; 
 ɩɪɟɪɵɜɚɧɢɹ; 
 ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɣ ɪɟɠɢɦ; 
 ɬɚɣɦɟɪ. 
Кɚɤ ɨɛɟɫɩɟɱɢɬɶ ɦɭɥɶɬɢɩɪɨɝɪɚɦɦɧɵɣ ɪɟɠɢɦ ɛɟɡ ɬɚɤɢɯ ɦɟɯɚɧɢɡɦɨɜ. 
Сɟɪɟɞɢɧа 1960-ɯ 

Ɋɟɠɢɦ ɪɚɡɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ. 
Ɍɟɪɦɢɧɚɥɵ, ɤɜɚɧɬɨɜɚɧɢɟ,  ɫɜɨɩɢɧɝ,  ɫɬɪɚɧɢɱɧɚɹ  ɢ ɫɟɝɦɟɧɬɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 

(ɨɛɳɢɟ ɫɟɝɦɟɧɬɵ ɩɚɦɹɬɢ). 
1970-ɟ 

Ɇɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɟ ЭȼɆ,  ɦɧɨɝɨɦɚɲɢɧɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɫɟɬɢ ЭȼɆ. 

1980-ɟ 

ɉɟɪɫɨɧɚɥɶɧɵɟ ЭȼɆ. 

1990-ɟ 



MPP, ɨɬɤɪɵɬɵɟ ɫɢɫɬɟɦɵ, Internet. 

2000-ɟ 

Кɥɚɫɬɟɪɵ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɢɫɬɟɦɵ, GRID, ɦɧɨɝɨɹɞɟɪɧɵɟ ɢ ɦɧɨɝɨɩɨɬɨɱɧɵɟ 
ɩɪɨɰɟɫɫɨɪɵ. 

2010-ɟ 

Ƚɟɬɟɪɨɝɟɧɧɨɫɬɶ – ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɐɉɍ + ɭɫɤɨɪɢɬɟɥɢ 



*********Ʌɟɤɰɢя 2 

1 Ввɟɞɟɧɢɟ в ɩаɪаɥɥɟɥɶɧɵɟ ɢ ɪаɫɩɪɟɞɟɥɟɧɧɵɟ ɫɢɫɬɟɦɵ 

1.1 Дɨɫɬɨɢɧɫɬва ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɯ ɫɢɫɬɟɦ  ɫ ɨɛщɟɣ ɩаɦяɬɶɸ 
(ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɨв) 
(1) ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

(2) ɇɚɞɟɠɧɨɫɬɶ 

1.2. ɇɟɞɨɫɬаɬɤɢ 

(1) ɉɈ (ɩɪɢɥɨɠɟɧɢɹ, ɹɡɵɤɢ,  Ɉɋ) ɫɥɨɠɧɟɟ, ɱɟɦ ɞɥɹ ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɵɯ ЭȼɆ 

(2) Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɩɪɢ ɧɚɪɚɳɢɜɚɧɢɢ (ɮɢɡ.  ɪɚɡɦɟɪɵ  -  ɛɥɢɡɨɫɬɶ  ɤ ɩɚɦɹɬɢ, 
ɤɨɝɟɪɟɧɬɧɨɫɬɶ КЭɒɟɣ, 64 ɩɪɨɰɟɫɫɨɪɚ - ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɝɧɭɬɨɟ). 
 

1.2 Дɨɫɬɨɢɧɫɬва ɪаɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ 

 

ɉɨɱɟɦɭ ɫɨɡɞаɸɬɫя  ɪаɫɩɪɟɞɟɥɟɧɧɵɟ  ɫɢɫɬɟɦɵ?  В ɱɟɦ ɢɯ  ɩɪɟɢɦɭщɟɫɬва 
ɩɟɪɟɞ ɰɟɧɬɪаɥɢɡɨваɧɧɵɦɢ ЭВМ? 

1-ая ɩрɢɱɢɧа - ɦоɠɧо  ɞоɫɬɢɱɶ  ɬаɤоɣ  ɜɵɫоɤоɣ ɩроɢɡɜоɞɢɬɟɥɶɧоɫɬɢ ɩɭɬɟɦ 
ɨɛɴɟɞɢɧɟɧɢɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ, ɤɨɬɨɪɚɹ ɧɟɞɨɫɬɢɠɢɦɚ ɜ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɦ 
ɤɨɦɩɶɸɬɟɪɟ. 
2-я ɩрɢɱɢɧа  -  ɟɫɬɟɫɬɜɟɧɧая  раɫɩрɟɞɟɥɟɧɧоɫɬɶ (ɛɚɧɤ,  ɩɨɞɞɟɪɠɤɚ ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɵ ɝɪɭɩɩɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ). 
3-ая ɩрɢɱɢɧа   -  ɧаɞɟɠɧоɫɬɶ  (ɜɵɯɨɞ  ɢɡ  ɫɬɪɨɹ  ɧɟɫɤɨɥɶɤɢɯ  ɭɡɥɨɜ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ). 
4-я ɩрɢɱɢɧа - ɧаращɢɜаɟɦоɫɬɶ ɩроɢɡɜоɞɢɬɟɥɶɧоɫɬɢ. 

 

Ƚɥɚɜɧɚɹ ɩɪɢɱɢɧɚ -  ɧɚɥɢɱɢɟ  ɨɝɪɨɦɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɩɶɸɬɟɪɨɜ   ɢ   
ɧɟɨɛɯɨɞɢɦɨɫɬɶ   ɫɨɜɦɟɫɬɧɨɣ  ɪɚɛɨɬɵ  ɛɟɡ ɨɳɭɳɟɧɢɹ ɧɟɭɞɨɛɫɬɜɚ ɨɬ  
ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ  ɢ  ɮɢɡɢɱɟɫɤɨɝɨ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɥɸɞɟɣ, ɞɚɧɧɵɯ ɢ ɦɚɲɢɧ. 
 

ɉɨɱɟɦɭ ɧɭɠɧɨ ɨɛɴɟɞɢɧяɬɶ PC в ɫɟɬɢ? 

1. ɇɟоɛхоɞɢɦоɫɬɶ   раɡɞɟɥяɬɶ   ɞаɧɧɵɟ. 
2. Прɟɢɦɭщɟɫɬɜо  раɡɞɟɥɟɧɢя   ɞɨɪɨɝɢɯ   ɩɟɪɢɮɟɪɢɣɧɵɯ   ɭɫɬɪɨɣɫɬɜ, 
ɭɧɢɤɚɥɶɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɪɟɫɭɪɫɨɜ. 
3. Доɫɬɢɠɟɧɢɟ  раɡɜɢɬɵх  ɤоɦɦɭɧɢɤаɰɢɣ  ɦɟɠɞɭ ɥɸɞɶɦɢ.  Эɥɟɤɬɪɨɧɧɚɹ ɩɨɱɬɚ  
ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɭɞɨɛɧɟɟ ɩɢɫɟɦ, ɬɟɥɟɮɨɧɨɜ ɢ ɮɚɤɫɨɜ. 
4. Ƚɢɛɤоɫɬɶ ɢɫɩоɥɶɡоɜаɧɢя ɪɚɡɥɢɱɧɵɯ ЭȼɆ,  ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ. 
5. Уɩрощɟɧɢɟ    ɩоɫɬɟɩɟɧɧоɣ   ɦоɞɟрɧɢɡаɰɢɢ   ɩɨɫɪɟɞɫɬɜɨɦ   ɡɚɦɟɧɵ 
ɤɨɦɩɶɸɬɟɪɨɜ. 
 

ɇɟɞɨɫɬаɬɤɢ ɪаɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ: 
1. Проɛɥɟɦɵ ПɈ (ɩɪɢɥɨɠɟɧɢɹ, ɹɡɵɤɢ, Ɉɋ). 
2. Проɛɥɟɦɵ ɤоɦɦɭɧɢɤаɰɢоɧɧоɣ ɫɟɬɢ (ɩɨɬɟɪɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɝɪɭɡɤɚ, 
ɪɚɡɜɢɬɢɟ ɢ ɡɚɦɟɧɚ). 
3. Сɟɤрɟɬɧоɫɬɶ. 
 

1.3 Вɢɞɵ ɨɩɟɪаɰɢɨɧɧɵɯ ɫɢɫɬɟɦ (ɫɟɬɟвɵɟ ɈС,  ɪаɫɩɪɟɞɟɥɟɧɧɵɟ ɈС, ɈС 
ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɨв). 
 

Сɟɬɟɜɵɟ ɈС  -  ɦɚɲɢɧɵ  ɨɛɥɚɞɚɸɬ  ɜɵɫɨɤɨɣ  ɫɬɟɩɟɧɶɸ ɚɜɬɨɧɨɦɧɨɫɬɢ, 
ɨɛɳɟɫɢɫɬɟɦɧɵɯ  ɬɪɟɛɨɜɚɧɢɣ  ɦɚɥɨ.  Ɇɨɠɧɨ  ɜɟɫɬɢ  ɞɢɚɥɨɝ  ɫ  ɞɪɭɝɨɣ ЭȼɆ, 



ɜɜɨɞɢɬɶ  ɡɚɞɚɧɢɹ  ɜ  ɟɟ  ɨɱɟɪɟɞɶ  ɩɚɤɟɬɧɵɯ  ɡɚɞɚɧɢɣ,  ɢɦɟɬɶ  ɞɨɫɬɭɩ  ɤ 
ɭɞɚɥɟɧɧɵɦ  ɮɚɣɥɚɦ,  ɯɨɬɹ  ɢɟɪɚɪɯɢɹ  ɞɢɪɟɤɬɨɪɢɣ  ɦɨɠɟɬ  ɛɵɬɶ ɪɚɡɧɨɣ ɞɥɹ 
ɪɚɡɧɵɯ ɤɥɢɟɧɬɨɜ.  ɉɪɢɦɟɪ - ɫɟɪɜɟɪɵ ɮɚɣɥɨɜ (ɦɧɨɝɢɟ АS  ɦɨɝɭɬ  ɧɟ  ɢɦɟɬɶ 
ɞɢɫɤɨɜ ɜɨɨɛɳɟ). 
Ɋаɫɩрɟɞɟɥɟɧɧɵɟ ɈС    -    ɟɞɢɧɵɣ     ɝɥɨɛɚɥɶɧɵɣ     ɦɟɠɩɪɨɰɟɫɫɧɵɣ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ ɦɟɯɚɧɢɡɦ,    ɝɥɨɛɚɥɶɧɚɹ   ɫɯɟɦɚ   ɤɨɧɬɪɨɥɹ ɞɨɫɬɭɩɚ, 
ɨɞɢɧɚɤɨɜɨɟ ɜɢɞɟɧɢɟ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ. ȼɨɨɛɳɟ - ɢɥɥɸɡɢɹ ɟɞɢɧɨɣ ЭȼɆ. 
ɈС ɦɭɥɶɬɢɩроɰɟɫɫороɜ - ɟɞɢɧɚɹ ɨɱɟɪɟɞɶ  ɩɪɨɰɟɫɫɨɜ, ɨɠɢɞɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɹ, 
ɨɞɧɚ   ɮɚɣɥɨɜɚɹ   ɫɢɫɬɟɦɚ. 

 ɋɟɬɟɜаɹ Ɉɋ Ɋаɫɩɪɟɞɟɥɟɧɧаɹ 
Ɉɋ 

Ɉɋ ɦɭɥɶɬɢ 
ɩɪɨцɟɫɫɨɪа 

Кɨɦɩɶɸɬɟɪɧаɹ 
ɫɢɫɬɟɦа ɜɵɝɥɹɞɢɬ 
ɤаɤ ɜɢɪɬɭаɥɶɧɵɣ 
ɦɭɥɶɬɢɩɪɨцɟɫɫɨɪ 

ɇȿɌ ȾȺ ȾȺ 

Иɦɟɟɬɫɹ ɥɢ ɟɞɢɧаɹ 
ɨɱɟɪɟɞɶ 

ɜɵɩɨɥɧɹɸщɢɯɫɹ 
ɩɪɨцɟɫɫɨɜ 

ɇȿɌ ɇȿɌ ȾȺ 

Иɦɟɟɬɫɹ ɯɨɪɨɲɨ 
ɨɩɪɟɞɟɥɟɧɧаɹ 
ɫɟɦаɧɬɢɤа 

ɪаɡɞɟɥɟɧɢɹ ɮаɣɥɨɜ 

Ɉɛɵɱɧɨ ɇȿɌ ȾȺ ȾȺ 

 

 

1.4. ɉɪɢɧɰɢɩɵ  ɩɨɫɬɪɨɟɧɢя  ɪаɫɩɪɟɞɟɥɟɧɧɵɯ ɈС (ɩɪɨɡɪаɱɧɨɫɬɶ,  ɝɢɛɤɨɫɬɶ,   
ɧаɞɟɠɧɨɫɬɶ, ɷɮɮɟɤɬɢвɧɨɫɬɶ, ɦаɫшɬаɛɢɪɭɟɦɨɫɬɶ). 
(1) Проɡраɱɧоɫɬɶ (ɞɥя ɩоɥɶɡоɜаɬɟɥя ɢ ɩроɝраɦɦɵ). 

ɉɪɨɡɪаɱɧɨɫɬɶ 
ɪаɫɩɨɥɨɠɟɧɢɹ 

ɉɨɥɶɡɨɜаɬɟɥɶ ɧɟ ɞɨɥɠɟɧ ɡɧаɬɶ, ɝɞɟ  
ɪаɫɩɨɥɨɠɟɧɵ ɪɟɫɭɪɫɵ                  

ɉɪɨɡɪаɱɧɨɫɬɶ ɦɢɝɪацɢɢ Ɋɟɫɭɪɫɵ ɦɨɝɭɬ ɩɟɪɟɦɟщаɬɶɫɹ ɛɟɡ                                     
ɢɡɦɟɧɟɧɢɹ ɢɯ ɢɦɟɧ 

ɉɪɨɡɪаɱɧɨɫɬɶ 
ɪаɡɦɧɨɠɟɧɢɹ 

ɉɨɥɶɡɨɜаɬɟɥɶ ɧɟ ɞɨɥɠɟɧ ɡɧаɬɶ,       
ɫɤɨɥɶɤɨ ɤɨɩɢɣ ɫɭщɟɫɬɜɭɟɬ             

ɉɪɨɡɪаɱɧɨɫɬɶ 
ɤɨɧɤɭɪɟɧцɢɢ 

Мɧɨɠɟɫɬɜɨ ɩɨɥɶɡɨɜаɬɟɥɟɣ ɪаɡɞɟɥɹɟɬ     
ɪɟɫɭɪɫɵ аɜɬɨɦаɬɢɱɟɫɤɢ                

ɉɪɨɡɪаɱɧɨɫɬɶ 
ɩаɪаɥɥɟɥɢɡɦа 

Ɋаɛɨɬа ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ 
ɩаɪаɥɥɟɥɶɧɨ ɛɟɡ ɭɱаɫɬɢɹ 

ɩɨɥɶɡɨɜаɬɟɥɹ 
 

 (2) ɇаɞɟɠɧоɫɬɶ. 
Ⱦɨɫɬɭɩɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɲɢɛɤɚɦ (Пault tШlОraЧМО). 
ɋɟɤɪɟɬɧɨɫɬɶ. 

(3) Проɢɡɜоɞɢɬɟɥɶɧоɫɬɶ. 
Ƚɪɚɧɭɥɥɢɪɨɜɚɧɧɨɫɬɶ. Ɇɟɥɤɨɡɟɪɧɢɫɬɵɣ ɢ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ ɩɚɪɚɥɥɟɥɢɡɦ 

(fine-grained parallelism, coarse-grained parallelism). 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɲɢɛɤɚɦ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ. 
 (4) Ɇаɫɲɬаɛɢрɭɟɦоɫɬɶ. 
ɉɥɨɯɢɟ ɪɟɲɟɧɢɹ: 
 ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ (ɨɞɢɧ ɩɨɱɬɨɜɵɣ-ɫɟɪɜɟɪ); 
 ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɬɚɛɥɢɰɵ (ɨɞɢɧ ɬɟɥɟɮɨɧɧɵɣ ɫɩɪɚɜɨɱɧɢɤ); 



 ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ (ɦɚɪɲɪɭɬɢɡɚɬɨɪ  ɧɚ  ɨɫɧɨɜɟ  ɩɨɥɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ). 

Ɍɨɥɶɤɨ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɱɟɪɬɚɦɢ: 
 ɧɢ ɨɞɧɚ ɦɚɲɢɧɚ ɧɟ ɢɦɟɟɬ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ; 
 ɦɚɲɢɧɵ ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɬɨɥɶɤɨ ɥɨɤɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; 
 ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ  ɨɞɧɨɣ  ɦɚɲɢɧɵ  ɧɟ  ɞɨɥɠɟɧ  ɩɪɢɜɨɞɢɬɶ  ɤ  ɨɬɤɚɡɭ ɚɥɝɨɪɢɬɦɚ; 
 ɧɟ  ɞɨɥɠɧɨ  ɛɵɬɶ   ɧɟɹɜɧɨɝɨ   ɩɪɟɞɩɨɥɨɠɟɧɢɹ   ɨ   ɫɭɳɟɫɬɜɨɜɚɧɢɢ 

ɝɥɨɛɚɥɶɧɵɯ ɱɚɫɨɜ. 
 



Лекция 3 

2 Ɉɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɧɵɯ ЭȼɆ 

Ɉɪɝɚɧɢɡɚɰɢɹ Ɉɋ: 
 ɝɥɚɜɧɵɣ-ɩɨɞɱɢɧɟɧɧɵɣ (mКstОr-slКvО,  ɜɵɞɟɥɟɧɢɟ ɨɞɧɨɝɨ 

ɩɪɨɰɟɫɫɨɪɚ  ɞɥɹ Ɉɋ  ɭɩɪɨɳɚɟɬ  ɟɟ,  ɧɨ  ɷɬɨɬ  ɩɪɨɰɟɫɫɨɪ ɫɬɚɧɨɜɢɬɫɹ 
ɭɡɤɢɦ ɦɟɫɬɨɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ  ɡɚɝɪɭɠɟɧɧɨɫɬɢ  ɢ   ɧɚɞɟɠɧɨɫɬɢ); 

 ɫɢɦɦɟɬɪɢɱɧɚɹ (ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚɹ ɢ ɫɥɨɠɧɚɹ). 

2.1 Пɪɨцеɫɫы и ɧиɬи 

ɉɪɨɰɟɫɫ -   ɷɬɨ   ɜɵɩɨɥɧɟɧɢɟ  ɩɪɨɝɪɚɦɦɵ.  Кɨɦɩɨɧɟɧɬɵ  ɩɪɨɰɟɫɫɚ  - 
ɜɵɩɨɥɧɹɸɳɚɹɫɹ ɩɪɨɝɪɚɦɦɚ,  ɟɟ ɞɚɧɧɵɟ,  ɟɟ ɪɟɫɭɪɫɵ (ɧɚɩɪɢɦɟɪ, 
ɩɚɦɹɬɶ),  ɢ ɫɨɫɬɨɹɧɢɟ ɜɵɩɨɥɧɟɧɢɹ. 
Ɍɪɚɞɢɰɢɨɧɧɨ, ɩɪɨɰɟɫɫ  ɢɦɟɟɬ  ɫɨɛɫɬɜɟɧɧɨɟ  ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢ 
ɟɝɨ ɫɨɫɬɨɹɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɢɧɮɨɪɦɚɰɢɟɣ: 
 ɬɚɛɥɢɰɵ ɫɬɪɚɧɢɰ (ɢɥɢ ɫɟɝɦɟɧɬɨɜ); 
 ɞɟɫɤɪɢɩɬɨɪɵ ɮɚɣɥɨɜ; 
 ɡɚɤɚɡɵ ɧɚ ɜɜɨɞ-ɜɵɜɨɞ; 
 ɪɟɝɢɫɬɪɵ; 
 ɢ ɬ.ɩ. 

Ȼɨɥɶɲɨɣ ɨɛɴɟɦ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɟɥɚɟɬ ɞɨɪɨɝɢɦɢ  ɨɩɟɪɚɰɢɢ  
ɫɨɡɞɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɢɯ ɩɟɪɟɤɥɸɱɟɧɢɟ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɥɟɝɤɨɜɟɫɧɵɯ ɩɪɨɰɟɫɫɚɯ,  ɧɢɬɹɯ (tСrОads), ɤɨɬɨɪɵɟ 
ɫɨɜɦɟɫɬɧɨ ɢɫɩɨɥɶɡɭɸɬ ɟɞɢɧɨɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɨɰɟɫɫɚ,  
ɜɨɡɧɢɤɥɚ ɟɳɟ ɧɚ ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɵɯ  ЭȼɆ  (ɮɢɡɢɱɟɫɤɢɟ  ɩɪɨɰɟɫɫɵ  
ɢɥɢ ɢɯ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɫɨɜɦɟɳɟɧɢɟ ɨɛɦɟɧɨɜ  ɢ  ɫɱɟɬɚ),   ɧɨ   ɞɥɹ   
ɢɫɩɨɥɶɡɨɜɚɧɢɹ   ɞɨɫɬɨɢɧɫɬɜ ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɯ ЭȼɆ ɫ ɨɛɳɟɣ 
ɩɚɦɹɬɶɸ ɨɧɢ ɩɪɨɫɬɨ ɧɟɨɛɯɨɞɢɦɵ. 
ɉɪɨɰɟɫɫɵ ɦɨɝɭɬ  ɛɵɬɶ ɧɟɡɚɜɢɫɢɦɵɦɢ,  ɤɨɬɨɪɵɟ ɧɟ ɬɪɟɛɭɸɬ ɤɚɤɨɣ-

ɥɢɛɨ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ (ɧɨ ɦɨɝɭɬ 
ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɡɚ ɪɟɫɭɪɫɵ), ɥɢɛɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦɢ. 
2.2. Вɡаɢɦɨɞɟɣɫɬвɢɟ ɩɪɨɰɟɫɫɨв 

ȿɫɥɢ ɩɪɢɥɨɠɟɧɢɟ  ɪɟɚɥɢɡɨɜɚɧɨ  ɜ  ɜɢɞɟ  ɦɧɨɠɟɫɬɜɚ  ɩɪɨɰɟɫɫɨɜ  (ɢɥɢ 
ɧɢɬɟɣ), ɬɨ ɷɬɢ ɩɪɨɰɟɫɫɵ (ɧɢɬɢ) ɦɨɝɭɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɞɜɭɦɹ 
ɨɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ: 
 ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɞɟɥɟɧɢɹ ɩɚɦɹɬɢ (ɨɩɟɪɚɬɢɜɧɨɣ ɢɥɢ ɜɧɟɲɧɟɣ) 
 ɩɨɫɪɟɞɫɬɜɨɦ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ 

 



ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɱɟɪɟɡ ɨɛɳɭɸ ɩɚɦɹɬɶ ɩɪɨɰɟɫɫɵ ɞɨɥɠɧɵ 
ɫɢɧɯɪɨɧɢɡɨɜɚɬɶ ɫɜɨɟ ɜɵɩɨɥɧɟɧɢɟ. 
Ɋɚɡɥɢɱɚɸɬ ɞɜɚ ɜɢɞɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ - ɜɡɚɢɦɧɨɟ ɢɫɤɥɸɱɟɧɢɟ 
ɤɪɢɬɢɱɟɫɤɢɯ ɢɧɬɟɪɜɚɥɨɜ ɢ ɤɨɨɪɞɢɧɚɰɢɹ ɩɪɨɰɟɫɫɨɜ. 
Кɪɢɬɢɱɟɫɤɢɟ ɫɟɤɰɢɢ – ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɤɪɢɬɢɱɟɫɤɨɝɨ ɢɧɬɟɪɜɚɥɚ, 
ɤɨɝɞɚ ɤɪɢɬɢɱɟɫɤɢɣ ɢɧɬɟɪɜɚɥ ɨɮɨɪɦɥɟɧ ɜ ɜɢɞɟ ɤɨɧɫɬɪɭɤɰɢɢ ɹɡɵɤɚ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ȿɫɥɢ ɧɟ ɨɛɟɫɩɟɱɟɧɨ ɜɡɚɢɦɧɨɟ ɢɫɤɥɸɱɟɧɢɟ 
ɤɪɢɬɢɱɟɫɤɢɯ ɢɧɬɟɪɜɚɥɨɜ, ɬɨ ɧɟɞɟɬɟɪɦɢɧɢɡɦ, race condition (ɭɫɥɨɜɢɹ 
ɝɨɧɨɤ). 

 

ɉɪɨɰɟɫɫ p1 ɜɵɩɨɥɧɹɟɬ ɨɩɟɪɚɬɨɪ  X = X+1, 

ɚ ɩɪɨɰɟɫɫ p2  -  ɨɩɟɪɚɬɨɪ  X = X-1 

ɦɚɲɢɧɧɵɟ ɤɨɞɵ ɜɵɝɥɹɞɹɬ ɬɚɤ: 
     Load  R1,X  Load  R1,X 

     Add   R1,=”1” Sub   R1, =”1” 

     Store R1,X  Store R1,X 

Ɋɟɡɭɥɶɬɚɬ ɡɚɜɢɫɢɬ ɨɬ ɩɨɪɹɞɤɚ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɤɨɦɚɧɞ. 
     Ɍɪɟɛɭɟɬɫɹ вɡаɢɦɧɨɟ   ɢɫɤɥɸɱɟɧɢɟ   ɤɪɢɬɢɱɟɫɤɢɯ   ɢɧɬɟɪваɥɨв.   

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ   ɜɡɚɢɦɧɨɝɨ   ɢɫɤɥɸɱɟɧɢɹ   ɞɨɥɠɧɨ  
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ: 
 ɜ  ɥɸɛɨɣ  ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɬɨɥɶɤɨ ɨɞɢɧ ɩɪɨɰɟɫɫ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ 

ɜɧɭɬɪɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɢɧɬɟɪɜɚɥɚ; 
 ɟɫɥɢ ɧɢ ɨɞɢɧ ɩɪɨɰɟɫɫ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɤɪɢɬɢɱɟɫɤɨɦ ɢɧɬɟɪɜɚɥɟ, ɬɨ 

ɥɸɛɨɣ ɩɪɨɰɟɫɫ, ɠɟɥɚɸɳɢɣ ɜɨɣɬɢ ɜ ɤɪɢɬɢɱɟɫɤɢɣ ɢɧɬɟɪɜɚɥ,   
ɞɨɥɠɟɧ ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ ɛɟɡ ɤɚɤɨɣ ɥɢɛɨ ɡɚɞɟɪɠɤɢ; 

 ɧɢ  ɨɞɢɧ ɩɪɨɰɟɫɫ ɧɟ ɞɨɥɠɟɧ ɛɟɫɤɨɧɟɱɧɨ ɞɨɥɝɨ ɠɞɚɬɶ ɪɚɡɪɟɲɟɧɢɹ 
ɧɚ ɜɯɨɞ ɜ ɤɪɢɬɢɱɟɫɤɢɣ ɢɧɬɟɪɜɚɥ (ɟɫɥɢ ɧɢ  ɨɞɢɧ  ɩɪɨɰɟɫɫ ɧɟ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜɧɭɬɪɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɢɧɬɟɪɜɚɥɚ ɛɟɫɤɨɧɟɱɧɨ ɞɨɥɝɨ); 

 ɧɟ ɞɨɥɠɧɨ ɫɭɳɟɫɬɜɨɜɚɬɶ ɧɢɤɚɤɢɯ ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɨ ɫɤɨɪɨɫɬɹɯ  
ɩɪɨɰɟɫɫɨɪɨɜ. 

 

Вɡаɢɦɧɨɟ ɢɫɤɥɸɱɟɧɢɟ ɤɪɢɬɢɱɟɫɤɢɯ ɢɧɬɟɪваɥɨв в 
ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɨɣ ЭВМ. 

1. Ȼɥɨɤɢɪɨɜɤɚ ɜɧɟɲɧɢɯ  ɩɪɟɪɵɜɚɧɢɣ  (ɦɨɠɟɬ  ɧɚɪɭɲɚɬɶɫɹ  
ɭɩɪɚɜɥɟɧɢɟ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɜɨɡɦɨɠɧɵ ɜɧɭɬɪɟɧɧɢɟ 
ɩɪɟɪɵɜɚɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɜɢɪɬɭɚɥɶɧɨɣ ɩɚɦɹɬɶɸ). 

2. Ȼɥɨɤɢɪɨɜɤɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ (MONO, 
MULTI). 

Вɡаɢɦɧɨɟ ɢɫɤɥɸɱɟɧɢɟ  ɤɪɢɬɢɱɟɫɤɢɯ  ɢɧɬɟɪваɥɨв  в 
ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɨɣ ЭВМ. 



ɉɪɨɝɪɚɦɦɧɵɟ ɪɟɲɟɧɢɹ  ɧɚ  ɨɫɧɨɜɟ  ɧɟɞɟɥɢɦɨɫɬɢ  ɨɩɟɪɚɰɢɣ  ɡɚɩɢɫɢ  
ɢ ɱɬɟɧɢɹ ɢɡ ɩɚɦɹɬɢ (ɩɪɢ ɱɬɟɧɢɢ ɩɟɪɟɦɟɧɧɨɣ ɜɫɟɝɞɚ ɱɢɬɚɟɦ 
ɩɨɫɥɟɞɧɟɟ ɩɪɢɫɜɨɟɧɧɨɟ ɟɣ ɡɧɚɱɟɧɢɟ) . 

Аɥɝɨɪɢɬɦ Дɟɤɤɟɪа (1968). 

Ⱦɜɚ ɩɪɨɰɟɫɫɚ (ɧɢɬɢ) ɫ ɧɨɦɟɪɚɦɢ Т=0 ɢ i=1  ɜ ɰɢɤɥɟ ɪɟɝɭɥɹɪɧɨ 
ɜɯɨɞɹɬ ɜ ɤɪɢɬɢɱɟɫɤɢɣ ɢɧɬɟɪɜɚɥ ɢ ɜɵɯɨɞɹɬ ɢɡ ɧɟɝɨ. 
int turn; 

boolean  flag[2 ]; 

proc( int i ) 

{ 

while (TRUE) 

         { 

<ɜɵɱɢɫɥɟɧɢɹ>; 

enter_region( i );  

<ɤɪɢɬɢɱɟɫɤɢɣ ɢɧɬɟɪɜɚɥ>; 
 leave_region( i ); 

         } 

} 

 

void enter_region( int i ) 

{ 

      try:  flag[ i ]=TRUE; 

while (flag [( i+1 ) % 2]) 

{ 

if ( turn = = i ) continue; 

flag[ i ] = FALSE; 

while ( turn != i ); 

goto try; 

         } 

 

} 

 

void leave_region( int i ) 

{ 

turn = ( i +1 )  % 2; 

flag[ i ] = FALSE; 

} 

 

turn = 0; 



flag[ 0 ] = FALSE; 

flag[ 1 ] = FALSE; 

proc( 0 ) AND proc( 1 )  /* ɡɚɩɭɫɬɢɥɢ 2 ɩɪɨɰɟɫɫɚ */ 

Аɥɝɨɪɢɬɦ ɉɟɬɟɪɫɨɧа (1981) 
int turn; 

int flag[ 2 ]; 

 

void enter_region( int i ) 

{ 

      int other;                            /* ɧɨɦɟɪ ɞɪɭɝɨɝɨ ɩɪɨɰɟɫɫɚ */ 
    

      other = 1 - i; 

      flag[ i ] = TRUE; 

 turn = i; 

 while (turn = = i  &&  flag[ other ] = =  TRUE)   /* ɩɭɫɬɨɣ ɨɩɟɪɚɬɨɪ 

*/; 

} 

 

void leave_region( int i ) 

{ 

flag[ i ] =  FALSE; 

} 

 

Иɫɩɨɥɶɡɨваɧɢɟ ɧɟɞɟɥɢɦɨɣ ɨɩɟɪаɰɢɢ TEST_and_SET_LOCK. 

Ɉɩɟɪɚɰɢɹ TSL(r,s):      [r = s; s = 1]  

Кɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ - ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɧɟɞɟɥɢɦɨɫɬɢ ɨɩɟɪɚɰɢɣ. 
enter_region: 

  tsl  reg, flag 

  cmp reg, #0 /* ɫɪɚɜɧɢɜɚɟɦ ɫ ɧɭɥɟɦ */ 
  jnz  enter_region /* ɟɫɥɢ ɧɟ ɧɭɥɶ - ɩɨɜɬɨɪɹɟɦ ɩɨɩɵɬɤɭ */ 

  ret 

leave_region: 

  mov  flag, #0 /* ɩɪɢɫɜɚɢɜɚɟɦ ɧɭɥɶ*/ 
  ret 

ɇɟɞɨɫɬɚɬɤɢ ɬɚɤɨɝɨ  "ɚɤɬɢɜɧɨɝɨ  ɨɠɢɞɚɧɢɹ" ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɨɦɚɧɞɵ TSL ɢɥɢ ɚɥɝɨɪɢɬɦɨɜ Ⱦɟɤɤɟɪɚ ɢɥɢ ɉɟɬɟɪɫɨɧɚ  -  ɛɟɫɩɨɥɟɡɧɚɹ 



ɬɪɚɬɚ ɜɪɟɦɟɧɢ, ɧɚɝɪɭɡɤɚ  ɧɚ  ɨɛɳɭɸ ɩɚɦɹɬɶ, ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɮɚɤɬɢɱɟɫɤɢ ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɩɪɨɰɟɫɫɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ 
ɤɪɢɬɢɱɟɫɤɨɦ ɢɧɬɟɪɜɚɥɟ. ɂɡɛɟɠɚɬɶ ɚɤɬɢɜɧɨɝɨ ɨɠɢɞɚɧɢɹ ɩɨɦɨɝɚɸɬ 
ɫɟɦɚɮɨɪɵ.  

Сɟɦаɮɨɪɵ Дɟɣɤɫɬɪɵ (1965). 
ɋɟɦɚɮɨɪ - ɧɟɨɬɪɢɰɚɬɟɥɶɧɚɹ ɰɟɥɚɹ ɩɟɪɟɦɟɧɧɚɹ,  ɤɨɬɨɪɚɹ ɦɨɠɟɬ  
ɢɡɦɟɧɹɬɶɫɹ ɢ ɩɪɨɜɟɪɹɬɶɫɹ ɬɨɥɶɤɨ ɩɨɫɪɟɞɫɬɜɨɦ ɞɜɭɯ ɮɭɧɤɰɢɣ: 
Фɭɧɤɰɢɹ ɡɚɩɪɨɫɚ ɫɟɦɚɮɨɪɚ P(s): 

 [if  (s == 0) <ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɬɟɤɭɳɢɣ ɩɪɨɰɟɫɫ>; else  s = s-1;] 

Зɚɦɟɱɚɧɢɟ. ɇɟɞɟɥɢɦɨɫɬɶ ɷɬɨɣ ɨɩɟɪɚɰɢɢ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɨɫɥɟ 
ɪɚɡɛɥɨɤɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɨɧ ɧɚɱɧɟɬ ɟɟ ɜɵɩɨɥɧɹɬɶ ɡɚɧɨɜɨ.  
 

Фɭɧɤɰɢɹ ɨɫɜɨɛɨɠɞɟɧɢɹ ɫɟɦɚɮɨɪɚ V(s): 

  

[if (s == 0) <ɪɚɡɛɥɨɤɢɪɨɜɚɬɶ ɨɞɢɧ ɢɡ ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ>; 
 s = s+1;] 

 

Ⱦɜɨɢɱɧɵɟ ɫɟɦɚɮɨɪɵ ɤɚɤ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɨɛɳɢɯ (ɫɱɢɬɚɸɳɢɯ). 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɦɚɮɨɪɨɜ   ɞɥɹ  ɜɡɚɢɦɧɨɝɨ  ɢɫɤɥɸɱɟɧɢɹ  

ɤɪɢɬɢɱɟɫɤɢɯ ɢɧɬɟɪɜɚɥɨɜ ɢ ɞɥɹ ɤɨɨɪɞɢɧаɰɢɢ ɜ ɡɚɞɚɱɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-

ɩɨɬɪɟɛɢɬɟɥɶ. 
Зɚɞɚɱɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-ɩɨɬɪɟɛɢɬɟɥɶ (ɩɨɫɬɚɜɳɢɤ-ɩɨɬɪɟɛɢɬɟɥɶ, 

ɩɪɨɛɥɟɦɚ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɛɭɮɟɪɚ). 
semaphore  s = 1; 

semaphore  full = 0; 

semaphore  empty = N; 

  

 

 producer()    ¦    consumer() 

 {     ¦    { 

      ¦ 

       int item;    ¦          int item; 

       while (TRUE)   ¦          while (TRUE) 

       {     ¦          { 

          produce_item(&item);  ¦ 

          P(empty);   ¦             P(full); 

          P(s);    ¦             P(s); 

          enter_item(item);  ¦             remove_item(&item); 

          V(s);    ¦             V(s); 



          V(full);    ¦             V(empty); 

¦             consume_item(item); 

        }     ¦           } 

  }     ¦     } 

¦ 

producer() AND consumer()  /* ɡɚɩɭɫɬɢɥɢ 2 ɩɪɨɰɟɫɫɚ */ 

Ɋɟɚɥɢɡɚɰɢɹ ɫɟɦɚɮɨɪɨɜ. 
Ɇɭɥɶɬɢɩɪɨɝɪɚɦɦɧɵɣ ɪɟɠɢɦ. 
 ɛɥɨɤɢɪɨɜɤɚ ɜɧɟɲɧɢɯ ɩɪɟɪɵɜɚɧɢɣ; 
 ɡɚɩɪɟɬ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ; 
 ɩɟɪɟɦɟɧɧɚɹ ɢ ɨɱɟɪɟɞɢ ɨɠɢɞɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɜ Ɉɋ. 
 

Ⱦɥɹ ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɨɣ ЭȼɆ ɩɟɪɜɵɟ ɞɜɚ ɫɩɨɫɨɛɚ ɧɟ  ɝɨɞɹɬɫɹ. Ⱦɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɬɪɟɬɶɟɝɨ ɫɩɨɫɨɛɚ ɞɨɫɬɚɬɨɱɧɨ ɤɨɦɚɧɞɵ TSL ɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɴɹɜɥɹɬɶ ɩɪɟɪɵɜɚɧɢɟ ɭɤɚɡɚɧɧɨɦɭ ɩɪɨɰɟɫɫɨɪɭ (ɱɬɨɛɵ 
ɫɨɨɛɳɢɬɶ ɞɪɭɝɢɦ ɩɪɨɰɟɫɫɨɪɚɦ, ɱɬɨ ɪɚɡɛɥɨɤɢɪɨɜɚɧ ɨɞɢɧ ɢɡ 
ɩɪɨɰɟɫɫɨɜ). 
Ȼɥɨɤɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɢ ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɞɪɭɝɨɣ - ɧɟ ɷɮɮɟɤɬɢɜɧɨ, 
ɟɫɥɢ  ɫɟɦɚɮɨɪ ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɧɚ ɨɱɟɧɶ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ. Ɇɨɠɧɨ 
ɜɜɟɫɬɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɟɦɚɮɨɪɵ, ɤɨɬɨɪɵɟ ɡɚɯɜɚɬɵɜɚɸɬɫɹ ɧɚ ɤɨɪɨɬɤɨɟ 
ɜɪɟɦɹ. Ɉɠɢɞɚɧɢɟ ɨɫɜɨɛɨɠɞɟɧɢɹ ɬɚɤɢɯ ɫɟɦɚɮɨɪɨɜ ɦɨɠɟɬ ɛɵɬɶ 
ɪɟɚɥɢɡɨɜɚɧɨ ɜ Ɉɋ  ɩɨɫɪɟɞɫɬɜɨɦ ɰɢɤɥɢɱɟɫɤɨɝɨ ɨɩɪɨɫɚ ɡɧɚɱɟɧɢɹ 
ɫɟɦɚɮɨɪɚ.  
**********Ʌɟɤɰɢя 4 

ȿɫɥɢ ɩɪɨɢɡɜɟɞɟɧɧɵɣ ɨɛɴɟɤɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɧɨɝɢɦɢ,  ɬɨ  ɫɟɦɚɮɨɪɵ  
ɧɟ ɝɨɞɹɬɫɹ. 

События. 
Эɬɨ ɩɟɪɟɦɟɧɧɵɟ, ɩɨɤɚɡɵɜɚɸɳɢɟ, ɱɬɨ ɩɪɨɢɡɨɲɥɢ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɫɨɛɵɬɢɹ. 
Ⱦɥɹ ɨɛɴɹɜɥɟɧɢɹ ɫɨɛɵɬɢɹ ɫɥɭɠɢɬ ɨɩɟɪɚɬɨɪ POST(ɢɦɹ ɩɟɪɟɦɟɧɧɨɣ), 
ɞɥɹ ɨɠɢɞɚɧɢɹ ɫɨɛɵɬɢɹ - АAIT (ɢɦɹ  ɩɟɪɟɦɟɧɧɨɣ). Ⱦɥɹ ɱɢɫɬɤɢ 
(ɩɪɢɫɜɚɢɜɚɧɢɹ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ) - ɨɩɟɪɚɬɨɪ CLEAR(ɢɦɹ 
ɩɟɪɟɦɟɧɧɨɣ). 

ȼɚɪɢɚɧɬɵ ɪɟɚɥɢɡɚɰɢɢ   -     ɧɟ ɯɪɚɧɹɳɢɟ ɢɧɮɨɪɦɚɰɢɸ (ɩɨ ɨɩɟɪɚɬɨɪɭ 
POST ɢɡ ɨɠɢɞɚɧɢɹ ɜɵɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɬɟ ɩɪɨɰɟɫɫɵ, ɤɨɬɨɪɵɟ ɭɠɟ 
ɜɵɞɚɥɢ  WAIT), ɨɞɧɨɤɪɚɬɧɨ ɨɛɴɹɜɥɹɟɦɵɟ (ɧɟɬ ɨɩɟɪɚɬɨɪɚ ɱɢɫɬɤɢ). 

 



Ɇɟɬɨɞ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɜɟɪɯɧɟɣ ɪɟɥɚɤɫɚɰɢɢ (SOR) ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ  ɦɚɫɫɢɜɚ ɫɨɛɵɬɢɣ. ȼ ɧɟɦ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɷɥɟɦɟɧɬɚ ɦɚɬɪɢɰɵ A[i][j] ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɬɶ 
ɷɥɟɦɟɧɬɵ  A[i-1][j]  ɢ A[i][j-1]. ɇɭɥɟɜɚɹ ɫɬɪɨɤɚ ɢ ɧɭɥɟɜɨɣ ɫɬɨɥɛɟɰ 
ɦɚɬɪɢɰɵ ɡɚɞɚɧɵ ɢɡɧɚɱɚɥɶɧɨ ɢ ɧɟ ɜɵɱɢɫɥɹɸɬɫɹ. Зɚɝɨɥɨɜɨɤ ɰɢɤɥɚ 
parfor ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɢɬɤɢ ɰɢɤɥɚ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩɚɪɚɥɥɟɥɶɧɨ. 

  

float  A[ L1 ][ L2 ]; 

struct event  s[ L1 ][ L2 ]; 

for ( i = 0; i < L1; i++)    

for ( j = 0; j < L2; j++)   { clear( s[ i ][ j ]) }; 

for ( j = 0; j < L2; j++)   { post( s[ 0 ][ j ]) }; 

for ( i = 0; i < L1; i++)   { post( s[ i ][ 0 ]) }; 

.............. 

.............. 

parfor ( i = 1; i < L1-1; i++) 

  parfor ( j = 1; j < L2-1; j++)  

{ wait( s[ i-1 ][ j ]); 

wait( s[ i ][ j-1 ]); 

A[ i ][ j ] = (A[ i-1 ][ j ] + A[ i+1][ j ] + A[ i ][ j-1 ] + A[ i ][ 

j+1 ]) / 4; 

post( s[ i ][ j ]); 

       } 

   

Ɉɛɦɟɧ ɫɨɨɛщɟɧɢяɦɢ (message passing) 

 

Хɨаɪ (Xoare) 1978 ɝɨɞ, "ȼɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ 

ɩɪɨɰɟɫɫɵ". Цɟɥɢ - ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɩɪɨɛɥɟɦ ɪɚɡɞɟɥɟɧɢɹ ɩɚɦɹɬɢ ɢ 
ɩɪɟɞɥɨɠɢɬɶ ɦɨɞɟɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 
ɫɢɫɬɟɦ.  
send (destination, &message, msize); 

receive ([source], &message, msize); 

Аɞɪɟɫɚɬ - ɩɪɨɰɟɫɫ. Ɉɬɩɪɚɜɢɬɟɥɶ - ɦɨɠɟɬ ɧɟ ɫɩɟɰɢɮɢɰɢɪɨɜɚɬɶɫɹ 
(ɥɸɛɨɣ). 
ɋ ɛɭɮɟɪɢɡɚɰɢɟɣ (ɩɨɱɬɨɜɵɟ ɹɳɢɤɢ) ɢɥɢ ɧɟɬ (ɪɚɧɞɟɜɭ - Аɞɚ, Ɉɤɤɚɦ). 



ɉɚɣɩɵ  Ɉɋ UNIX - ɩɨɱɬɨɜɵɟ ɹɳɢɤɢ, ɡɚɦɟɧɹɸɬ ɮɚɣɥɵ  ɢ  ɧɟ ɯɪɚɧɹɬ 
ɝɪɚɧɢɰɵ ɫɨɨɛɳɟɧɢɣ (ɜɫɟ ɫɨɨɛɳɟɧɢɹ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɨɞɧɨ ɛɨɥɶɲɨɟ, 
ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɱɢɬɚɬɶ ɩɪɨɢɡɜɨɥɶɧɵɦɢ ɩɨɪɰɢɹɦɢ). 

 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɮɟɪɢɡɭɟɦɵɯ ɫɨɨɛɳɟɧɢɣ. 
#define  N   100   /* ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɫɨɨɛɳɟɧɢɣ */ 
     /* ɜ ɛɭɮɟɪɟ*/ 
#define  msize  4   /* ɪɚɡɦɟɪ ɫɨɨɛɳɟɧɢɹ*/ 
typedef  int message[msize];   

 

producer() 

 { 

       message m; 

       int item; 

 

       while (TRUE) 

       { 

          produce_item(&item);  

          receive(consumer, &m, msize); /* ɩɨɥɭɱɚɟɬ ɩɭɫɬɨɣ */ 

/* "ɤɨɧɬɟɣɧɟɪ" */ 
          build_message(&m, item); /* ɮɨɪɦɢɪɭɟɬ ɫɨɨɛɳɟɧɢɟ */ 
          send(consumer, &m, msize); 

        }  

  } 

 

consumer() 

 { 

       message m; 

       int item, i; 

 

       for (i = 0; i < N; i ++) 

send (producer, &m, msize); /* ɩɨɫɵɥɚɟɬ ɜɫɟ ɩɭɫɬɵɟ *. 
/* "ɤɨɧɬɟɣɧɟɪɵ" */ 

       while (TRUE) 

       { 

receive(producer, &m, msize); 

extract_item(&m, item); 

send(producer, &m, msize); /* ɜɨɡɜɪɚɳɚɟɬ "ɤɨɧɬɟɣɧɟɪ" */ 

consume_item(item); 

        }  

  } 

 



producer() AND consumer()  /* ɡɚɩɭɫɬɢɥɢ 2 ɩɪɨɰɟɫɫɚ */ 

Ɇɟɯɚɧɢɡɦɵ  ɫɟɦɚɮɨɪɨɜ ɢ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ 
ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ ɫɟɦɚɧɬɢɱɟɫɤɢ ɢ ɧɚ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɚɯ ɦɨɝɭɬ ɛɵɬɶ 
ɪɟɚɥɢɡɨɜɚɧɵ ɨɞɢɧ ɱɟɪɟɡ ɞɪɭɝɨɣ. Ⱦɪɭɝɢɟ ɤɥɚɫɫɢɱɟɫɤɢɟ ɡɚɞɚɱɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɨɜ – “ɩɪɨɛɥɟɦɚ ɨɛɟɞɚɸɳɢɯ ɮɢɥɨɫɨɮɨɜ”  ɢ 
“ɱɢɬɚɬɟɥɢ-ɩɢɫɚɬɟɥɢ”. 

2.3 Плаɧиɪɨваɧие ɩɪɨцеɫɫɨɪɨв 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɪɨɜ      ɨɱɟɧɶ      ɫɢɥɶɧɨ     ɜɥɢɹɟɬ     ɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɧɨɣ    ɫɢɫɬɟɦɵ.    Ɇɨɠɧɨ    
ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɝɥɚɜɧɵɟ ɩɪɢɱɢɧɵ ɞɟɝɪɚɞɚɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ: 

1) ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɨɰɟɫɫɨɪɚ. Ɉɧɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɟɪɟɤɥɸɱɟɧɢɹɦɢ ɤɨɧɬɟɤɫɬɨɜ 
ɩɪɨɰɟɫɫɨɜ, ɧɨ ɢ (ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɧɚ ɩɪɨɰɟɫɫɵ  ɞɪɭɝɨɝɨ  
ɩɪɢɥɨɠɟɧɢɹ)   ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɫɬɪɚɧɢɰ ɜɢɪɬɭɚɥɶɧɨɣ ɩɚɦɹɬɢ, ɚ 
ɬɚɤɠɟ  ɩɨɪɱɟɣ ɤɷɲɚ (ɢɧɮɨɪɦɚɰɢɹ ɜ ɤɷɲɟ ɞɪɭɝɨɦɭ ɩɪɢɥɨɠɟɧɢɸ 
ɧɟ ɧɭɠɧɚ ɢ ɛɭɞɟɬ ɡɚɦɟɧɟɧɚ). 

 

2) ɉɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɞɪɭɝɨɣ ɩɪɨɰɟɫɫ ɜ ɬɨɬ  ɦɨɦɟɧɬ,  ɤɨɝɞɚ  
ɬɟɤɭɳɢɣ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɥ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ, ɚ ɞɪɭɝɢɟ 
ɩɪɨɰɟɫɫɵ ɚɤɬɢɜɧɨ ɨɠɢɞɚɸɬ ɜɯɨɞɚ ɜ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ.  ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɛɭɞɭɬ  ɜɟɥɢɤɢ  (ɯɨɬɹ ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɪɟɪɵɜɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɪɨɬɤɢɯ ɤɪɢɬɢɱɟɫɤɢɯ ɫɟɤɰɢɣ ɦɚɥɚ). 

 

ɉɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɬɪɚɬɟɝɢɢ ɛɨɪɶɛɵ ɫ ɞɟɝɪɚɞɚɰɢɟɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

1) ɋɨɜɦɟɫɬɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ,  ɩɪɢ  ɤɨɬɨɪɨɦ  ɜɫɟ  ɩɪɨɰɟɫɫɵ  ɨɞɧɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ (ɧɟɛɥɨɤɢɪɨɜɚɧɧɵɟ)  ɨɞɧɨɜɪɟɦɟɧɧɨ  ɜɵɛɢɪɚɸɬɫɹ ɧɚ 
ɩɪɨɰɟɫɫɨɪɵ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɧɢɦɚɸɬɫɹ ɫ ɧɢɯ (ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ 
ɩɟɪɟɤɥɸɱɟɧɢɣ ɤɨɧɬɟɤɫɬɚ). 

2) ɉɥɚɧɢɪɨɜɚɧɢɟ,  ɩɪɢ  ɤɨɬɨɪɨɦ  ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɤɪɢɬɢɱɟɫɤɨɣ 
ɫɟɤɰɢɢ ɩɪɨɰɟɫɫɵ ɧɟ ɩɪɟɪɵɜɚɸɬɫɹ,  ɚ  ɚɤɬɢɜɧɨ  ɨɠɢɞɚɸɳɢɟ  
ɜɯɨɞɚ  ɜ  ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ ɩɪɨɰɟɫɫɵ  ɧɟ  ɜɵɛɢɪɚɸɬɫɹ  ɞɨ  
ɬɟɯ  ɩɨɪ,  ɩɨɤɚ  ɜɯɨɞ ɜ ɫɟɤɰɢɸ ɧɟ ɨɫɜɨɛɨɞɢɬɫɹ. 

3) ɉɪɨɰɟɫɫɵ   ɩɥɚɧɢɪɭɸɬɫɹ  ɧɚ  ɬɟ  ɩɪɨɰɟɫɫɨɪɵ,  ɧɚ  ɤɨɬɨɪɵɯ  ɨɧɢ 
ɜɵɩɨɥɧɹɥɢɫɶ ɜ ɦɨɦɟɧɬ ɢɯ ɫɧɹɬɢɹ (ɞɥɹ ɛɨɪɶɛɵ ɫ ɩɨɪɱɟɣ  ɤɷɲɚ).  
ɉɪɢ  ɷɬɨɦ ɦɨɠɟɬ ɧɚɪɭɲɚɬɶɫɹ ɛɚɥɚɧɫɢɪɨɜɤɚ ɡɚɝɪɭɡɤɢ 
ɩɪɨɰɟɫɫɨɪɨɜ. 

4) ɉɥɚɧɢɪɨɜɚɧɢɟ  ɫ  ɭɱɟɬɨɦ  "ɫɨɜɟɬɨɜ" ɩɪɨɝɪɚɦɦɵ  (ɜɨ  ɜɪɟɦɹ  ɟɟ 
ɜɵɩɨɥɧɟɧɢɹ). ȼ  Ɉɋ  MКМС  ɢɦɟɟɬɫɹ  ɞɜɚ  ɤɥɚɫɫɚ ɬɚɤɢɯ ɫɨɜɟɬɨɜ 



(hints) - ɭɤɚɡɚɧɢɹ (ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɤɚɬɟɝɨɪɢɱɧɨɫɬɢ) ɨ ɫɧɹɬɢɢ 
ɬɟɤɭɳɟɝɨ ɩɪɨɰɟɫɫɚ  ɫ ɩɪɨɰɟɫɫɨɪɚ, ɚ  ɬɚɤɠɟ  ɭɤɚɡɚɧɢɹ  ɨ  ɬɨɦ  
ɩɪɨɰɟɫɫɟ,  ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɛɪɚɧ ɜɡɚɦɟɧ ɬɟɤɭɳɟɝɨ. 

 



 1 

Ʌɟɤɰɢɹ 5 

3 Ʉɨɦɦɭɧɢɤɚɰɢɢ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧыɯ ɫɢɫɬɟɦɚɯ 

ȼɫɟ ɤɨɦɩɶɸɬɟɪɵ  ɜ  ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ  ɫɢɫɬɟɦɟ  ɫɜɹɡɚɧɵ  ɦɟɠɞɭ  ɫɨɛɨɣ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɶɸ.  Кɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ   ɫɟɬɢ   ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ   ɧɚ 
ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɵɟ  (АТНО  ArОК NОtаorФs,  АANs) ɢ ɥɨɤɚɥɶɧɵɟ (LoМКl ArОa 

Networks, LANs). 

 ɒɢɪɨɤɨɦɚɫɲɬɚɛɧɵɟ ɫɟɬɢ 

АAN ɫɨɫɬɨɢɬ   ɢɡ  ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ  ЭȼɆ,  ɫɜɹɡɚɧɧɵɯ  ɦɟɠɞɭ  ɫɨɛɨɣ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦɢ ɥɢɧɢɹɦɢ (ɬɟɥɟɮɨɧɧɵɟ ɥɢɧɢɢ,  ɪɚɞɢɨɥɢɧɢɢ,  ɫɩɭɬɧɢɤɨɜɵɟ 
ɤɚɧɚɥɵ, ɨɩɬɨɜɨɥɨɤɧɨ)   ɢ   ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ  ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ  ɫɨɨɛɳɟɧɢɣ. 
Ɉɛɵɱɧɨ  ɢɫɩɨɥɶɡɭɟɬɫɹ  ɬɟɯɧɢɤɚ   store-and-ПorаКrН,   ɤɨɝɞɚ   ɫɨɨɛɳɟɧɢɹ 
ɩɟɪɟɞɚɸɬɫɹ ɢɡ   ɨɞɧɨɝɨ   ɤɨɦɩɶɸɬɟɪɚ   ɜ   ɫɥɟɞɭɸɳɢɣ   ɫ  ɩɪɨɦɟɠɭɬɨɱɧɨɣ 
ɛɭɮɟɪɢɡɚɰɢɟɣ. 

Кɨɦɦɭɬаɰɢя ɩаɤɟɬɨв ɢɥɢ ɤɨɦɦɭɬаɰɢя ɥɢɧɢɣ. 
Кɨɦɦɭɬɚɰɢɹ ɥɢɧɢɣ  (ɬɟɥɟɮɨɧɧɵɟ  ɪɚɡɝɨɜɨɪɵ)  ɬɪɟɛɭɟɬ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɥɢɧɢɣ ɧɚ 
ɜɪɟɦɹ ɜɫɟɝɨ ɫɟɚɧɫɚ ɨɛɳɟɧɢɹ ɞɜɭɯ ɭɫɬɪɨɣɫɬɜ. 
ɉɚɤɟɬɧɚɹ ɤɨɦɦɭɬɚɰɢɹ  ɨɫɧɨɜɚɧɚ  ɧɚ  ɪɚɡɛɢɟɧɢɢ  ɫɨɨɛɳɟɧɢɣ  ɜ ɩɭɧɤɬɟ 
ɨɬɩɪɚɜɥɟɧɢɹ ɧɚ ɩɨɪɰɢɢ (ɩɚɤɟɬɵ),  ɩɨɫɵɥɤɟ ɩɚɤɟɬɨɜ ɩɨ ɚɞɪɟɫɭ ɧɚɡɧɚɱɟɧɢɹ, ɢ 
ɫɛɨɪɤɟ  ɫɨɨɛɳɟɧɢɹ  ɢɡ  ɩɚɤɟɬɨɜ  ɜ ɩɭɧɤɬɟ ɧɚɡɧɚɱɟɧɢɹ.  ɉɪɢ ɷɬɨɦ ɥɢɧɢɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɮɮɟɤɬɢɜɧɟɟ,  ɫɨɨɛɳɟɧɢɹ ɦɨɝɭɬ  ɩɟɪɟɞɚɜɚɬɶɫɹ  ɛɵɫɬɪɟɟ,  ɧɨ 
ɬɪɟɛɭɟɬɫɹ ɪɚɛɨɬɚ  ɩɨ  ɪɚɡɛɢɟɧɢɸ  ɢ ɫɛɨɪɤɟ ɫɨɨɛɳɟɧɢɣ,  ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɵ 
ɡɚɞɟɪɠɤɢ (ɞɥɹ ɩɟɪɟɞɚɱɢ ɪɟɱɢ ɢɥɢ ɦɭɡɵɤɢ ɬɚɤɨɣ ɦɟɬɨɞ ɧɟ ɝɨɞɢɬɫɹ). 

 

Сɟɦɢɭɪɨвɧɟвая ɦɨɞɟɥɶ ISO 

ISO OSI (International Standards Organizations»s Reference  Model of Open Systems 

IntОrМonnОМtТon) ɨɪɝɚɧɢɡɭɟɬ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɩɪɨɬɨɤɨɥɵ ɜ ɜɢɞɟ ɫɟɦɢ ɭɪɨɜɧɟɣ 
ɢ ɫɩɟɰɢɮɢɰɢɪɭɟɬ ɮɭɧɤɰɢɢ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ. 

Ʌɨɤаɥɶɧɵɟ ɫɟɬɢ. 
Ɉɫɨɛɟɧɧɨɫɬɢ LAN: 

 ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ  ɨɛɥɚɫɬɶ  ɨɯɜɚɬɚ  ɧɟɜɟɥɢɤɚ (ɡɞɚɧɢɟ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɡɞɚɧɢɣ); 
 ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ  (100-1000 Mbps); 

 ɦɚɥɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɨɤ ɩɟɪɟɞɚɱɢ. 
ɋɜɨɣɫɬɜɟɧɧɵɟ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ  ɦɨɞɟɥɢ  ISO  OSI  ɧɚɤɥɚɞɧɵɟ  ɪɚɫɯɨɞɵ 
ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ ɬɨɝɨ, ɱɬɨ ɜ LAN ɩɪɢɦɟɧɹɸɬɫɹ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɩɪɨɬɨɤɨɥɵ. 

Кɥɢɟɧɬ-ɫɟɪɜɟɪ 

Ɇɨɠɧɨ ɢɡɛɟɠɚɬɶ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɩɨɥɭɱɟɧɢɹ ɫɟɪɜɟɪɨɦ ɫɨɨɛɳɟɧɢɹ-ɡɚɩɪɨɫɚ ɨɬ 
ɤɥɢɟɧɬɚ, ɟɫɥɢ ɨɬɜɟɬ ɫɟɪɜɟɪɚ ɞɨɥɠɟɧ ɩɨɫɥɟɞɨɜɚɬɶ ɫɤɨɪɨ. 

Уɞɚɥɟɧɧɵɣ ɜɵɡɨɜ ɩɪɨɰɟɞɭɪ 

Send, receive - ɩɨɞɯɨɞ ɜɜɨɞɚ/ɜɵɜɨɞɚ 
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Ȼɨɥɟɟ ɟɫɬɟɫɬɜɟɧɧɵɣ  ɩɨɞɯɨɞ,  ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ЭȼɆ - ɜɵɡɨɜ 
ɩɪɨɰɟɞɭɪ. 

BТrrОll КnН NОlson (1984) (ɧɟɡɚɜɢɫɢɦɨ ɢ ɪɚɧɶɲɟ - ɂɥɸɲɢɧ А.ɂ.,1978) 
ɩɪɟɞɥɨɠɢɥɢ ɩɨɡɜɨɥɢɬɶ  ɜɵɡɵɜɚɸɳɟɣ  ɩɪɨɝɪɚɦɦɟ  ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɞɪɭɝɨɣ 
ЭȼɆ. 

 

MPP ɫ  ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ  ɩɚɦɹɬɶɸ  ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ  
ɥɨɤɚɥɶɧɨɣ  ɫɟɬɢ.   

ȼ ɫɟɪɟɞɢɧɟ 80-ɯ ɝɨɞɨɜ ɚɧɝɥɢɣɫɤɚɹ ɮɢɪɦɚ Inmos ɜɵɩɭɫɬɢɥɚ ɦɢɧɢɤɨɦɩɶɸɬɟɪ, 
ɧɚɡɜɚɧɧɵɣ ɬɪɚɧɫɩɶɸɬɟɪɨɦ. ȿɝɨ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 
8-ɦɢ ɤɚɧɚɥɨɜ (4 ɜɯɨɞɧɵɟ ɢ 4 ɜɵɯɨɞɧɵɟ) ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɞɪɭɝɢɦɢ 
ɬɪɚɧɫɩɶɸɬɟɪɚɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɞɢɫɤɢ, ɬɟɪɦɢɧɚɥɵ ɢ 
ɬ.ɩ.  

Ɋɟɲɟɬɤɚ  ɬɪɚɧɫɩɶɸɬɟɪɨɜ,  ɜ   ɤɨɬɨɪɨɣ   ɤɚɠɞɵɣ ɬɪɚɧɫɩɶɸɬɟɪ ɩɚɪɚɥɥɟɥɶɧɨ ɫ 
ɜɵɱɢɫɥɟɧɢɹɦɢ ɦɨɠɟɬ ɨɛɦɟɧɢɜɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ 8 ɤɚɧɚɥɚɦ ɫ 4 ɫɨɫɟɞɹɦɢ,  
ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ  ɩɪɢɦɟɪɨɦ,  ɞɥɹ  ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɮɨɪɦɭɥɢɪɨɜɚɬɶɫɹ 
ɪɚɡɥɢɱɧɵɟ ɷɤɡɚɦɟɧɚɰɢɨɧɧɵɟ ɡɚɞɚɱɢ. 
Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ (ɫɜɹɡɚɧɧɵɦɢ ɨɞɧɢɦ 
ɤɚɧɚɥɨɦ)  ɭɡɥɚɦɢ   ɬɪɚɧɫɩɶɸɬɟɪɧɨɣ ɦɚɬɪɢɰɵ ɩɟɪɜɵɣ ɭɡɟɥ ɞɨɥɠɟɧ ɜɵɞɚɬɶ 
ɨɩɟɪɚɰɢɸ ɩɨɫɥɚɬɶ ɫɨɨɛɳɟɧɢɟ, ɚ ɜɬɨɪɨɣ – ɨɩɟɪɚɰɢɸ ɩɪɢɧɹɬɶ ɫɨɨɛɳɟɧɢɟ. ɉɪɢ 
ɷɬɨɦ ɡɚɞɚɧɧɚɹ ɜ ɨɩɟɪɚɰɢɢ ɩɪɢɟɦɚ ɨɛɥɚɫɬɶ ɩɚɦɹɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨ ɪɚɡɦɟɪɭ ɧɟ 
ɦɟɧɶɲɟ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɫɨɨɛɳɟɧɢɹ. Ɉɩɟɪɚɰɢɢ ɩɨɫɵɥɤɢ ɢ ɩɪɢɟɦɚ ɫɨɨɛɳɟɧɢɹ 
ɡɚɜɟɪɲɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɹ.  
ȼɪɟɦɹ ɩɟɪɟɞɚɱɢ  ɫɨɨɛɳɟɧɢɹ  ɦɟɠɞɭ  ɞɜɭɦɹ  ɫɨɫɟɞɧɢɦɢ ɭɡɥɚɦɢ   
ɬɪɚɧɫɩɶɸɬɟɪɧɨɣ ɦɚɬɪɢɰɵ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɚɩɩɚɪɚɬɭɪɵ - 
ɜɪɟɦɟɧɟɦ  ɫɬɚɪɬɚ  ɩɟɪɟɞɚɱɢ  Ts ɢ  ɜɪɟɦɟɧɟɦ  ɩɟɪɟɞɚɱɢ  ɨɞɧɨɝɨ  ɛɚɣɬɚ 
ɢɧɮɨɪɦɚɰɢɢ ɫɨɫɟɞɧɟɦɭ ɭɡɥɭ Tb. ɉɪɢ ɷɬɨɦ ɩɪɨɰɟɫɫɨɪɧɵɟ ɨɩɟɪɚɰɢɢ, ɜɤɥɸɱɚɹ 
ɱɬɟɧɢɟ ɢɡ ɩɚɦɹɬɢ   ɢ   ɡɚɩɢɫɶ   ɜ   ɩɚɦɹɬɶ,   ɫɱɢɬɚɸɬɫɹ   ɛɟɫɤɨɧɟɱɧɨ   ɛɵɫɬɪɵɦɢ. 

Зɚ ɜɪɟɦɹ Ts+Tb ɬɪɚɧɫɩɶɸɬɟɪ ɦɨɠɟɬ ɩɟɪɟɞɚɬɶ 1 ɛɚɣɬ ɢɧɮɨɪɦɚɰɢɢ ɫɜɨɢɦ 
ɱɟɬɵɪɟɦ ɫɨɫɟɞɹɦ ɢ ɩɪɢɧɹɬɶ ɨɬ ɧɢɯ 4 ɛɚɣɬɚ ɢɧɮɨɪɦɚɰɢɢ (ɩɨ ɨɞɧɨɦɭ ɛɚɣɬɭ ɨɬ 
ɤɚɠɞɨɝɨ). Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɧɚ ɧɟɦ 8 ɫɥɭɠɟɛɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
Кɨɧɜɟɣɟɪɢɡɚɰɢɹ (ɪɚɡɛɢɟɧɢɟ ɫɨɨɛɳɟɧɢɹ ɧɚ ɤɜɚɧɬɵ, ɱɬɨɛɵ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɨɣ ɤɚɧɚɥɨɜ ɜɞɨɥɶ ɦɚɪɲɪɭɬɚ ɩɟɪɟɞɚɱɢ) ɢ ɩɚɪɚɥɥɟɥɶɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɚɪɲɪɭɬɨɜ – ɞɜɚ ɦɟɬɨɞɚ ɭɫɤɨɪɟɧɢɹ ɩɟɪɟɞɚɱɢ 
ɫɨɨɛɳɟɧɢɣ. 

3.1 Оɛɦеɧ ɫɨɨɛщеɧияɦи ɦеɠɞу ɩɪиɤлаɞɧыɦи ɩɪɨцеɫɫаɦи 

SEND, RECEIVE (ɚɞɪɟɫɚɬ/ɨɬɩɪɚɜɢɬɟɥɶ, Дɬɷɝ,] ɚɞɪɟɫ ɩɚɦɹɬɢ, ɞɥɢɧɚ) 
ɚɞɪɟɫɚɰɢɹ - ɮɢɡɢɱɟɫɤɢɣ/ɥɨɝɢɱɟɫɤɢɣ  ɧɨɦɟɪ  ɩɪɨɰɟɫɫɨɪɚ,  ɭɧɢɤɚɥɶɧɵɣ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪ  ɞɢɧɚɦɢɱɟɫɤɢ ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɪɨɰɟɫɫɚ,  ɫɥɭɠɛɚ ɢɦɟɧ (ɫɟɪɜɟɪ 
ɢɦɟɧ ɢɥɢ ɲɢɪɨɤɨɜɟɳɚɧɢɟ - broadcasting). 

Ɉɛɵɱɧɨ ɩɟɪɟɫɵɥɤɚ  ɜ  ɫɨɫɟɞɧɢɣ ɤɨɦɩɶɸɬɟɪ ɬɪɟɛɭɟɬ ɬɪɢ ɤɨɩɢɪɨɜɚɧɢɹ - ɢɡ  
ɩɚɦɹɬɢ  ɩɪɨɰɟɫɫɚ-ɨɬɩɪɚɜɢɬɟɥɹ  ɜ  ɛɭɮɟɪ  Ɉɋ  ɧɚ  ɫɜɨɟɦ  ɤɨɦɩɶɸɬɟɪɟ, ɩɟɪɟɫɵɥɤɚ 
ɦɟɠɞɭ ɛɭɮɟɪɚɦɢ Ɉɋ, ɤɨɩɢɪɨɜɚɧɢɟ ɜ ɩɚɦɹɬɶ ɩɪɨɰɟɫɫɚ-ɩɨɥɭɱɚɬɟɥɹ. 
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Ȼɥɨɤɢɪɭɸɳɢɟ ɨɩɟɪɚɰɢɢ  sОnН  (ɞɨ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɚɦɹɬɢ ɫ ɞɚɧɧɵɦɢ ɢɥɢ ɞɨ 
ɡɚɜɟɪɲɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ) ɢ ɧɟɛɥɨɤɢɪɭɸɳɢɟ. 
Ȼɭɮɟɪɢɡɭɟɦɵɟ ɢ   ɧɟɛɭɮɟɪɢɡɭɟɦɵɟ   (rОnНОгvous   ɢɥɢ   ɫ   ɩɨɬɟɪɟɣ ɢɧɮɨɪɦɚɰɢɢ 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ rОМОТvО). 

ɇɚɞɟɠɧɵɟ ɢ ɧɟɧɚɞɟɠɧɵɟ. 

MPI - Message-Passing Interface [4] 

(Message Passing Interface Forum, May 5, 1994  

 http://www.mpi-forum.org) 

 (1) Цɟɥɢ: 

 ɋɨɡɞɚɬɶ  ɢɧɬɟɪɮɟɣɫ  ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɧɟ ɬɨɥɶɤɨ ɞɥɹ 
ɤɨɦɩɢɥɹɬɨɪɨɜ ɢɥɢ ɛɢɛɥɢɨɬɟɤ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦ); 
 Ɉɛɟɫɩɟɱɢɬɶ   ɜɨɡɦɨɠɧɨɫɬɶ   ɷɮɮɟɤɬɢɜɧɵɯ  ɤɨɦɦɭɧɢɤɚɰɢɣ  (ɢɡɛɟɠɚɬɶ 
ɤɨɩɢɪɨɜɚɧɢɹ ɢɡ ɩɚɦɹɬɢ ɜ  ɩɚɦɹɬɶ,  ɩɨɡɜɨɥɢɬɶ  ɫɨɜɦɟɳɟɧɢɟ  ɜɵɱɢɫɥɟɧɢɣ  ɢ 
ɤɨɦɦɭɧɢɤɚɰɢɣ  ɢɥɢ ɪɚɡɝɪɭɡɤɭ ɧɚ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫɨɪ ɬɚɦ,  ɝɞɟ ɨɧ 
ɟɫɬɶ); 
 Ɋɚɡɪɟɲɢɬɶ ɪɚɫɲɢɪɟɧɢɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɝɟɬɟɪɨɝɟɧɧɨɣ ɫɪɟɞɟ; 
 ɂɫɯɨɞɢɬɶ ɢɡ ɧɚɞɟɠɧɨɫɬɢ  ɤɨɦɦɭɧɢɤɚɰɢɣ  (ɩɨɥɶɡɨɜɚɬɟɥɶ  ɧɟ  ɞɨɥɠɟɧ ɛɨɪɨɬɶɫɹ  
ɫ  ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦɢ  ɫɛɨɹɦɢ  -  ɷɬɨ  ɞɟɥɨ  ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɨɞɫɢɫɬɟɦ 
ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ); 
 Ɉɩɪɟɞɟɥɢɬɶ  ɢɧɬɟɪɮɟɣɫ,  ɤɨɬɨɪɵɣ  ɛɵ  ɧɟ  ɫɥɢɲɤɨɦ  ɨɬɥɢɱɚɥɫɹ  ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɬɨ ɜɪɟɦɹ, ɬɚɤɢɯ ɤɚɤ PVM, EбprОss, P4, ɢ ɩɪ.; 
 Ɉɩɪɟɞɟɥɢɬɶ ɢɧɬɟɪɮɟɣɫ,  ɤɨɬɨɪɵɣ ɦɨɝ ɛɵ ɛɵɫɬɪɨ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɦɧɨɝɢɯ 
ɩɪɨɞɚɜɚɟɦɵɯ  ɩɥɚɬɮɨɪɦɚɯ  ɛɟɡ  ɫɟɪɶɟɡɧɨɣ  ɩɟɪɟɞɟɥɤɢ  ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɢ 
ɫɢɫɬɟɦɧɨɝɨ ɉɈ. 
************************************************************** 

 

(2)   Чɬɨ ɜɤɥɸɱɟɧɨ ɜ MPI ? 

 Кɨɦɦɭɧɢɤɚɰɢɢ ɬɨɱɤɚ-ɬɨɱɤɚ; 
 Кɨɥɥɟɤɬɢɜɧɵɟ ɨɩɟɪɚɰɢɢ; 
 Ƚɪɭɩɩɵ ɩɪɨɰɟɫɫɨɜ; 
 Кɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɤɨɧɬɟɤɫɬɵ; 
 ɉɪɨɫɬɨɣ   ɫɩɨɫɨɛ  ɫɨɡɞɚɧɢɹ  ɩɪɨɰɟɫɫɨɜ  ɞɥɹ  ɦɨɞɟɥɢ  SPMD  (ɨɞɧɚ 

ɩɪɨɝɪɚɦɦɚ  ɢɫɩɨɥɶɡɭɟɬɫɹ  ɞɥɹ  ɨɛɪɚɛɨɬɤɢ  ɪɚɡɧɵɯ   ɞɚɧɧɵɯ   ɧɚ   ɪɚɡɧɵɯ 
ɩɪɨɰɟɫɫɨɪɚɯ); 

 Ɍɨɩɨɥɨɝɢɹ ɩɪɨɰɟɫɫɨɜ. 
************************************************************** 

(3)   Чɬɨ ɧɟ ɜɤɥɸɱɟɧɨ ɜ MPI ? 

 əɜɧɵɟ  ɨɩɟɪɚɰɢɢ  ɫ  ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɶɸ ɢ ɹɜɧɚɹ ɩɨɞɞɟɪɠɤɚ ɧɢɬɟɣ 
(ɩɪɨɰɟɫɫɨɜ ɫ ɨɛɳɟɣ ɩɚɦɹɬɶɸ); 

 Ɉɩɟɪɚɰɢɢ,  ɤɨɬɨɪɵɟ  ɬɪɟɛɭɸɬ  ɛɨɥɶɲɟ  ɩɨɞɞɟɪɠɤɢ  ɨɬ ɨɩɟɪɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ,  ɱɟɦ ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬɚɧɞɚɪɬɵ ɧɚ Ɉɋ  
(ɧɚɩɪɢɦɟɪ, ɩɨɥɭɱɟɧɢɟ ɫɨɨɛɳɟɧɢɣ ɱɟɪɟɡ ɦɟɯɚɧɢɡɦ ɩɪɟɪɵɜɚɧɢɣ, ɚɤɬɢɜɧɵɟ 
ɫɨɨɛɳɟɧɢɹ); 

 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ, ɬɚɤɢɟ ɤɚɤ ɬɚɣɦɟɪɵ. 
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************************************************************** 

 

  (4)   ɇɟɤɨɬɨɪɵɟ ɩɨɧɹɬɢɹ. 
     Кɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɨɩɟɪɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ: 
ɧɟɛɥɨɤɢɪɭɳɢɟ -  ɟɫɥɢ  ɜɨɡɜɪɚɬ   ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ   ɞɨ   ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ; 
ɛɥɨɤɢɪɭюɲɢɟ - ɟɫɥɢ ɜɨɡɜɪɚɬ  ɨɡɧɚɱɚɟɬ,  ɱɬɨ  ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɪɟɫɭɪɫɵ (ɧɚɩɪɢɦɟɪ, ɛɭɮɟɪɚ), ɭɤɚɡɚɧɧɵɟ ɜ ɜɵɡɨɜɟ; 

Ɉɩɟɪɚɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɥɨɤɚɥɶɧɨɣ,  ɟɫɥɢ  ɟɟ  ɜɵɩɨɥɧɟɧɢɟ  ɧɟ  ɬɪɟɛɭɟɬ 
ɤɨɦɦɭɧɢɤɚɰɢɣ; ɧɟɥɨɤɚɥɶɧɨɣ, ɟɫɥɢ   ɟɟ   ɜɵɩɨɥɧɟɧɢɟ  ɦɨɠɟɬ  ɬɪɟɛɨɜɚɬɶ 
ɤɨɦɦɭɧɢɤɚɰɢɣ; ɤɨɥɥɟɤɬɢɜɧɨɣ,  ɟɫɥɢ ɜ ɟɟ ɜɵɩɨɥɧɟɧɢɢ ɞɨɥɠɧɵ  ɭɱɚɫɬɜɨɜɚɬɶ ɜɫɟ 
ɩɪɨɰɟɫɫɵ ɝɪɭɩɩɵ. 
  (5)   Ƚɪɭɩɩɵ, ɤɨɧɬɟɤɫɬɵ, ɤɨɦɦɭɧɢɤɚɬɨɪɵ. 
     Ƚɪɭɩɩɚ -   ɭɩɨɪɹɞɨɱɟɧɧɨɟ   (ɨɬ   0  ɞɨ  ɪɚɧɝɚ  ɝɪɭɩɩɵ)  ɦɧɨɠɟɫɬɜɨ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ ɩɪɨɰɟɫɫɨɜ (ɬ.ɟ. ɩɪɨɰɟɫɫɨɜ). Ƚɪɭɩɩɵ ɫɥɭɠɚɬ ɞɥɹ ɭɤɚɡɚɧɢɹ 
ɚɞɪɟɫɚɬɚ  ɩɪɢ ɩɨɫɵɥɤɟ ɫɨɨɛɳɟɧɢɣ (ɩɪɨɰɟɫɫ-ɚɞɪɟɫɚɬ ɫɩɟɰɢɮɢɰɢɪɭɟɬɫɹ ɫɜɨɢɦ 
ɧɨɦɟɪɨɦ ɜ  ɝɪɭɩɩɟ),  ɨɩɪɟɞɟɥɹɸɬ  ɢɫɩɨɥɧɢɬɟɥɟɣ  ɤɨɥɥɟɤɬɢɜɧɵɯ  ɨɩɟɪɚɰɢɣ. 
əɜɥɹɸɬɫɹ   ɦɨɳɧɵɦ   ɫɪɟɞɫɬɜɨɦ   ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ   ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ  - 

ɩɨɡɜɨɥɹɸɬ ɪɚɡɞɟɥɢɬɶ ɝɪɭɩɩɭ ɩɪɨɰɟɫɫɨɜ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɞɝɪɭɩɩ,  ɤɚɠɞɚɹ ɢɡ 
ɤɨɬɨɪɵɯ   ɞɨɥɠɧɚ  ɜɵɩɨɥɧɹɬɶ  ɫɜɨɸ  ɩɚɪɚɥɥɟɥɶɧɭɸ  ɩɪɨɰɟɞɭɪɭ.  ɉɪɢ  ɷɬɨɦ 
ɫɭɳɟɫɬɜɟɧɧɨ   ɭɩɪɨɳɚɟɬɫɹ   ɩɪɨɛɥɟɦɚ   ɚɞɪɟɫɚɰɢɢ   ɩɪɢ    ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɨɰɟɞɭɪ. 
Кɨɧɬɟɤɫɬ - ɨɛɥɚɫɬɶ «ɜɢɞɢɦɨɫɬɢ» ɞɥɹ ɫɨɨɛɳɟɧɢɣ, ɚɧɚɥɨɝɢɱɧɨɟ ɨɛɥɚɫɬɢ 
ɜɢɞɢɦɨɫɬɢ  ɩɟɪɟɦɟɧɧɵɯ ɜ ɫɥɭɱɚɟ ɜɥɨɠɟɧɧɵɯ ɜɵɡɨɜɨɜ ɩɪɨɰɟɞɭɪ.  ɋɨɨɛɳɟɧɢɹ, 
ɩɨɫɥɚɧɧɵɟ ɜ ɧɟɤɨɬɨɪɨɦ ɤɨɧɬɟɤɫɬɟ,  ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɧɹɬɵ ɬɨɥɶɤɨ ɜ ɷɬɨɦ  ɠɟ 
ɤɨɧɬɟɤɫɬɟ.  Кɨɧɬɟɤɫɬɵ  -  ɬɚɤɠɟ ɜɚɠɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɤɢ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɩɪɨɰɟɞɭɪ. 

Кɨɦɦɭɧɢɤɚɬɨɪɵ -    ɩɨɡɜɨɥɹɸɬ    ɨɝɪɚɧɢɱɢɬɶ    ɨɛɥɚɫɬɶ   ɜɢɞɢɦɨɫɬɢ (ɠɢɡɧɢ, 
ɨɩɪɟɞɟɥɟɧɢɹ) ɫɨɨɛɳɟɧɢɣ ɪɚɦɤɚɦɢ ɧɟɤɨɬɨɪɨɣ ɝɪɭɩɩɵ ɩɪɨɰɟɫɫɨɜ, ɬ.ɟ.  ɦɨɝɭɬ  
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɩɚɪɚ - ɝɪɭɩɩɚ ɢ ɤɨɧɬɟɤɫɬ.  Кɪɨɦɟ ɬɨɝɨ,  ɨɧɢ ɫɥɭɠɚɬ  ɢ  ɞɥɹ  
ɰɟɥɟɣ  ɨɩɬɢɦɢɡɚɰɢɢ,  ɯɪɚɧɹ   ɧɟɨɛɯɨɞɢɦɵɟ   ɞɥɹ   ɷɬɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɨɛɴɟɤɬɵ. 

ɂɦɟɸɬɫɹ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɤɨɦɦɭɧɢɤɚɬɨɪɵ (ɬɨɱɧɟɟ,  ɫɨɡɞɚɜɚɟɦɵɟ  ɩɪɢ 
ɢɧɢɰɢɚɥɢɡɚɰɢɢ MPI-ɫɢɫɬɟɦɵ): 

 MPI_COMM_WORD - ɜɫɟ ɩɪɨɰɟɫɫɵ 

 MPI_COMM_SELF -   ɨɞɢɧ ɬɟɤɭɳɢɣ ɩɪɨɰɟɫɫ 

************************************************************** 

(6) Ɉɩɟɪɚɰɢɢ ɧɚɞ ɝɪɭɩɩɚɦɢ (ɥɨɤɚɥɶɧɵɟ, ɛɟɡ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ). 
Ⱦɥɹ ɩɨɞɞɟɪɠɤɢ  ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ  ɫɟɪɜɟɪɨɜ  ɢɦɟɟɬɫɹ   ɤɨɥɥɟɤɬɢɜɧɚɹ ɨɩɟɪɚɰɢɹ  
ɪɚɡɛɢɟɧɢɹ  ɝɪɭɩɩɵ ɧɚ ɩɨɞɝɪɭɩɩɵ ɩɨ ɤɥɸɱɚɦ,  ɤɨɬɨɪɵɟ ɭɤɚɡɵɜɚɟɬ ɤɚɠɞɵɣ 
ɩɪɨɰɟɫɫ ɝɪɭɩɩɵ. 
Ⱦɥɹ ɩɨɞɞɟɪɠɤɢ ɫɜɹɡɵɜɚɧɢɹ ɫ ɫɟɪɜɟɪɚɦɢ, ɢɦɟɸɬɫɹ ɫɪɟɞɫɬɜɚ ɩɨɫɬɪɨɟɧɢɹ 
ɤɨɦɦɭɧɢɤɚɬɨɪɚ ɩɨ ɧɟɤɨɬɨɪɨɦɭ ɢɦɟɧɢ, ɢɡɜɟɫɬɧɨɦɭ ɢ ɫɟɪɜɟɪɭ ɢ ɤɥɢɟɧɬɚɦ. 
(7)  Ɍɨɱɟɱɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. 
Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ - send, receive 

Ɉɩɟɪɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɛɥɨɤɢɪɭюɳɢɦɢ ɢ ɧɟɛɥɨɤɢɪɭюɳɢɦɢ. 
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ȼ ɨɩɟɪɚɰɢɢ sОnН ɡɚɞɚɟɬɫɹ: 

 ɚɞɪɟɫ ɛɭɮɟɪɚ ɜ ɩɚɦɹɬɢ; 
 ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɵɥɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ; 
 ɬɢɩ ɞɚɧɧɵɯ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ; 
 ɧɨɦɟɪ ɩɪɨɰɟɫɫɚ-ɚɞɪɟɫɚɬɚ ɜ ɟɝɨ ɝɪɭɩɩɟ; 
 ɬɟɝ ɫɨɨɛɳɟɧɢɹ; 
 ɤɨɦɦɭɧɢɤɚɬɨɪ. 
(ɩɨɫɥɟɞɧɢɟ 3 ɩɚɪɚɦɟɬɪɚ - ɚɧɚɥɨɝɢ «ɩɨɱɬɨɜɨɝɨ ɤɨɧɜɟɪɬɚ») 
 

ȼ ɨɩɟɪɚɰɢɢ rОМОТvО ɡɚɞɚɟɬɫɹ: 

 ɚɞɪɟɫ ɛɭɮɟɪɚ ɜ ɩɚɦɹɬɢ; 
 ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɧɢɦɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ; 
 ɬɢɩ ɞɚɧɧɵɯ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ; 
 ɧɨɦɟɪ ɩɪɨɰɟɫɫɚ-ɨɬɩɪɚɜɢɬɟɥɹ ɜ ɟɝɨ ɝɪɭɩɩɟ (ɥɢɛɨ «ɥɸɛɨɣ»); 
 ɬɟɝ ɫɨɨɛɳɟɧɢɹ (ɥɢɛɨ «ɥɸɛɨɣ»); 
 ɤɨɦɦɭɧɢɤɚɬɨɪ; 
 ɫɬɚɬɭɫ (ɢɫɬɨɱɧɢɤ ɢ ɬɟɝ,  ɧɟɨɛɯɨɞɢɦɵɟ ɜ ɬɨɦ  ɫɥɭɱɚɟ,  ɤɨɝɞɚ  ɨɧɢ 

ɧɟɢɡɜɟɫɬɧɵ - ɩɪɢ ɢɯ ɡɚɞɚɧɢɢ ɫ ɩɨɦɨɳɶɸ ɲɚɛɥɨɧɚ «ɥɸɛɨɣ»). 
 

ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɤɨɧɜɟɪɬɚɰɢɹ ɞɚɧɧɵɯ ɩɪɢ ɪɚɛɨɬɟ ɜ ɝɟɬɟɪɨɝɟɧɧɨɣ ɫɪɟɞɟ. 

ɂɦɟɟɬɫɹ ɱɟɬɵɪɟ  ɪɟɠɢɦɚ ɤɨɦɦɭɧɢɤɚɰɢɣ - ɫɬɚɧɞɚɪɬɧɵɣ,  ɛɭɮɟɪɢɡɭɟɦɵɣ, 
ɫɢɧɯɪɨɧɧɵɣ ɢ ɪɟɠɢɦ ɝɨɬɨɜɧɨɫɬɢ. 

ȼ ɫɬɚɧɞɚɪɬɧɨɦ  ɪɟɠɢɦɟ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɜɵɞɚɱɢ ɨɩɟɪɚɰɢɣ sОnН ɢ rОМОТvО 
ɩɪɨɢɡɜɨɥɶɧɚ,  ɨɩɟɪɚɰɢɹ sОnН ɡɚɜɟɪɲɚɟɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ ɫɨɨɛɳɟɧɢɟ ɢɡɴɹɬɨ  ɢɡ  
ɩɚɦɹɬɢ ɩɪɨɰɟɫɫɚ (ɧɚɩɪɢɦɟɪ, ɩɟɪɟɩɢɫɚɧɨ ɜ ɫɢɫɬɟɦɧɵɣ ɛɭɮɟɪ) ɢ ɷɬɚ ɩɚɦɹɬɶ ɭɠɟ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɰɟɫɫɨɦ.  ɉɪɢ ɷɬɨɦ ɜɵɩɨɥɧɟɧɢɟ  ɨɩɟɪɚɰɢɢ  ɦɨɠɟɬ  
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ  ɧɟɡɚɜɢɫɢɦɨ   ɨɬ   ɧɚɥɢɱɢɹ rОМОТvО,  ɥɢɛɨ  ɬɪɟɛɨɜɚɬɶ  ɧɚɥɢɱɢɟ  
(ɜɨɩɪɨɫ  ɪɟɚɥɢɡɚɰɢɢ MPI).  ɉɨɷɬɨɦɭ ɨɩɟɪɚɰɢɹ ɫɱɢɬɚɟɬɫɹ ɧɟɥɨɤɚɥɶɧɨɣ. 
ȼ ɛɭɮɟɪɢɡɭɟɦɨɦ ɪɟɠɢɦɟ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɜɵɞɚɱɢ ɨɩɟɪɚɰɢɣ sОnН ɢ rОМОТvО 
ɩɪɨɢɡɜɨɥɶɧɚ,  ɨɩɟɪɚɰɢɹ sОnН ɡɚɜɟɪɲɚɟɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ ɫɨɨɛɳɟɧɢɟ ɢɡɴɹɬɨ  ɢɡ  
ɩɚɦɹɬɢ ɢ ɩɨɦɟɳɟɧɨ ɜ ɛɭɮɟɪ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɜɟɞɟɧɧɵɣ ɜ ɩɚɦɹɬɢ ɩɪɨɰɟɫɫɚ. 

ȿɫɥɢ ɦɟɫɬɚ ɜ ɛɭɮɟɪɟ ɧɟɬ - ɨɲɢɛɤɚ ɩɪɨɝɪɚɦɦɵ (ɧɨ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ 
ɫɜɨɣ ɛɭɮɟɪ).  Ɉɩɟɪɚɰɢɹ ɥɨɤɚɥɶɧɚɹ. 
ȼ ɫɢɧɯɪɨɧɧɨɦ    ɪɟɠɢɦɟ    ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ    ɜɵɞɚɱɢ   ɨɩɟɪɚɰɢɣ 
ɩɪɨɢɡɜɨɥɶɧɚ, ɧɨ ɨɩɟɪɚɰɢɹ sОnН ɡɚɜɟɪɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɜɵɞɚɱɢ ɢ ɧɚɱɚɥɚ 
ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ receive. Ⱦɥɹ ɷɬɨɝɨ ɩɨɫɵɥɚɸɳɚɹ ɫɬɨɪɨɧɚ ɡɚɩɪɚɲɢɜɚɟɬ ɭ 
ɩɪɢɧɢɦɚɸɳɟɣ ɫɬɨɪɨɧɵ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɜɵɞɚɱɢ ɨɩɟɪɚɰɢɢ rОМОТvО. Ɉɩɟɪɚɰɢɹ 
ɧɟɥɨɤɚɥɶɧɚɹ. 
ȼ ɪɟɠɢɦɟ ɝɨɬɨɜɧɨɫɬɢ ɨɩɟɪɚɰɢɹ sОnН ɦɨɠɟɬ ɛɵɬɶ ɜɵɞɚɧɚ ɬɨɥɶɤɨ  ɩɨɫɥɟ ɜɵɞɚɱɢ  
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ  ɨɩɟɪɚɰɢɢ  rОМОТvО,  ɢɧɚɱɟ ɩɪɨɝɪɚɦɦɚ ɫɱɢɬɚɟɬɫɹ ɨɲɢɛɨɱɧɨɣ ɢ 
ɪɟɡɭɥɶɬɚɬ ɟɟ ɪɚɛɨɬɵ ɧɟ ɨɩɪɟɞɟɥɟɧ. Ɉɩɟɪɚɰɢɹ ɧɟɥɨɤɚɥɶɧɚɹ. 

ȼɨ ɜɫɟɯ   ɱɟɬɵɪɟɯ  ɪɟɠɢɦɚɯ  ɨɩɟɪɚɰɢɹ  rОМОТvО  ɡɚɜɟɪɲɚɟɬɫɹ  ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ 
ɫɨɨɛɳɟɧɢɹ ɜ ɡɚɞɚɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɛɭɮɟɪ ɩɪɢɟɦɚ. 
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ɇɟɛɥɨɤɢɪɭɸɳɢɟ ɨɩɟɪɚɰɢɢ  ɧɟ  ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɸɬ  ɩɪɨɰɟɫɫ  ɞɨ  ɫɜɨɟɝɨ 
ɡɚɜɟɪɲɟɧɢɹ,  ɚ  ɜɨɡɜɪɚɳɚɸɬ  ɫɫɵɥɤɭ   ɧɚ   ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ   ɨɛɴɟɤɬ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɨɩɪɚɲɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɨɩɟɪɚɰɢɢ ɢɥɢ ɞɨɠɢɞɚɬɶɫɹ ɟɟ ɨɤɨɧɱɚɧɢɹ. 

ɂɦɟɸɬɫɹ ɨɩɟɪɚɰɢɢ ɩɪɨɜɟɪɤɢ  ɩɨɫɬɭɩɚɸɳɢɯ  ɩɪɨɰɟɫɫɭ  ɫɨɨɛɳɟɧɢɣ,  ɛɟɡ ɱɬɟɧɢɹ 
ɢɯ ɜ ɛɭɮɟɪ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɥɢɧɵ ɫɨɨɛɳɟɧɢɹ ɢ ɡɚɩɪɨɫɚ ɡɚɬɟɦ 
ɩɚɦɹɬɢ ɩɨɞ ɧɟɝɨ). 
ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ  ɚɜɚɪɢɣɧɨ  ɡɚɜɟɪɲɚɬɶ  ɜɵɞɚɧɧɵɟ  ɧɟɛɥɨɤɢɪɭɸɳɢɟ 
ɨɩɟɪɚɰɢɢ,  ɢ ɩɨɷɬɨɦɭ ɩɪɟɞɨɫɬɚɜɥɟɧɵ  ɜɨɡɦɨɠɧɨɫɬɢ  ɩɪɨɜɟɪɤɢ,  ɯɨɪɨɲɨ  ɥɢ 
ɡɚɜɟɪɲɢɥɢɫɶ ɨɩɟɪɚɰɢɢ. 
ɂɦɟɟɬɫɹ ɫɨɫɬɚɜɧɚɹ  ɨɩɟɪɚɰɢɹ  sОnН-rОМОТvО,  ɩɨɡɜɨɥɹɸɳɚɹ  ɢɡɛɟɠɚɬɶ ɬɪɭɞɧɨɫɬɟɣ 
ɫ ɩɨɪɹɞɤɨɦ ɜɵɞɚɱɢ ɨɬɞɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɜ ɨɛɦɟɧɢɜɚɸɳɢɯɫɹ ɦɟɠɞɭ ɫɨɛɨɣ 
ɩɪɨɰɟɫɫɚɯ.  Ⱦɥɹ ɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ ɨɛɦɟɧɚ  ɞɚɧɧɵɦɢ  ɨɞɧɨɝɨ  ɬɢɩɚ  ɢ ɞɥɢɧɵ  
ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɨɩɟɪɚɰɢɹ (send-receive-replace),  ɜ ɤɨɬɨɪɨɣ ɞɥɹ 
ɩɨɫɵɥɤɢ ɢ ɩɪɢɟɦɚ ɫɨɨɛɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧ ɛɭɮɟɪ. 

(8)  Кɨɥɥеɤɬивɧые ɤɨɦɦɭɧиɤации. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ  ɤɨɥɥɟɤɬɢɜɧɵɯ  ɤɨɦɦɭɧɢɤɚɰɢɣ   ɜɜɟɞɟɧɵ   ɫɥɟɞɭɸɳɢɟ 
ɮɭɧɤɰɢɢ: 

 ɛɚɪɶɟɪ ɞɥɹ ɜɫɟɯ ɱɥɟɧɨɜ ɝɪɭɩɩɵ (BARRIER); 
 ɩɟɪɟɞɚɱɚ ɫɨɨɛɳɟɧɢɹ ɜɫɟɦ ɱɥɟɧɚɦ ɝɪɭɩɩɵ ɨɬ ɨɞɧɨɝɨ (BROADCAST); 

 ɫɛɨɪ ɞɚɧɧɵɯ ɨɬ ɜɫɟɯ ɱɥɟɧɨɜ ɝɪɭɩɩɵ ɞɥɹ ɨɞɧɨɝɨ (GATHER); 
 ɪɚɫɫɵɥɤɚ ɞɚɧɧɵɯ ɜɫɟɦ ɱɥɟɧɚɦ ɝɪɭɩɩɵ ɨɬ ɨɞɧɨɝɨ (SCATTER); 
 ɫɛɨɪ ɞɚɧɧɵɯ ɨɬ ɜɫɟɯ ɱɥɟɧɨɜ ɝɪɭɩɩɵ ɞɥɹ ɜɫɟɯ (ALLGATHER); 
 ɪɚɫɫɵɥɤɚ ɞɚɧɧɵɯ ɜɫɟɦ ɱɥɟɧɚɦ ɝɪɭɩɩɵ ɨɬ ɜɫɟɯ (ALLTOALL); 
 ɝɥɨɛɚɥɶɧɵɟ ɨɩɟɪɚɰɢɢ (ɫɭɦɦɚ,  ɦɚɤɫɢɦɭɦ, ɢ ɬ.ɩ.), ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬ 

ɫɨɨɛɳɚɟɬɫɹ ɜɫɟɦ ɱɥɟɧɚɦ ɝɪɭɩɩɵ ɢɥɢ ɬɨɥɶɤɨ ɨɞɧɨɦɭ. ɉɪɢ ɷɬɨɦ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɚɦ ɨɩɪɟɞɟɥɢɬɶ ɝɥɨɛɚɥɶɧɭɸ ɨɩɟɪɚɰɢɸ - ɮɭɧɤɰɢɸ; 

 

Сɯɟɦа ɩɟɪɟɦɟщɟɧɢя ɞаɧɧɵɯ ɦɟɠɞɭ 4 ɩɪɨɰɟɫɫаɦɢ 

 

Ⱦɚɧɧɵɟ  
Pr-0 A0     A0    

Pr-1     BROADCAST A0    

Pr-2       A0    

Pr-3         A0    

 

Pr-0 A0 A1 A2 A3 SCATTER A0    

Pr-1      A1    

Pr-2     GATHER A2    

Pr-3      A3    

 

Pr-0 A0 A1 A2 A3     A0    

Pr-1 A0 A1 A2 A3 ALLGATHER A1    

Pr-2 A0 A1 A2 A3  A2    

Pr-3 A0 A1 A2 A3     A3    
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Pr-0 A0 A1 A2 A3     A0 B0 C0 D0 

Pr-1 B0 B1 B2 B3 ALLTOALL A1 B1 C1 D1 

Pr-2 C0 C1 C2 C3  A2 B2 C2 D2 

Pr-3 D0 D1 D2 D3     A3 B3 C3 D3 

 

ɇɚɡɜɚɧɢɹ ɮɭɧɤɰɢɣ ɢ ɩɚɪɚɦɟɬɪɵ: 
   MPI_BARRIER(IN comm) 

      

   MPI_BCAST(IN/OUT buffer, IN cnt, IN type, IN root, IN comm) 

      

   MPI_GATHER(IN sendbuf, IN sendcnt, IN sendtype, OUT recvbuf, 

                    IN recvcnt, IN recvtype, IN root, IN comm) 

     

   MPI_SCATTER(IN sendbuf, IN sendcnt, IN sendtype, OUT recvbuf, 

                    IN recvcnt, IN recvtype, IN root, IN comm) 

     

   MPI_ALLGATHER(IN sendbuf, IN sendcnt, IN sendtype,  

                    OUT recvbuf,  IN recvcnt, IN recvtype, IN comm) 

     

   MPI_ALLTOALL(IN sendbuf, IN sendcnt, IN sendtype, OUT recvbuf, 

                    IN recvcnt, IN recvtype, IN comm) 

 

ɍ ɩɨɫɥɟɞɧɢɯ 4-ɯ ɮɭɧɤɰɢɣ ɟɫɬɶ ɜɟɤɬɨɪɧɵɟ ɜɚɪɢɚɧɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɪɚɛɨɬɵ ɫ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɞɚɧɧɵɯ ɩɨ ɩɪɨɰɟɫɫɨɪɚɦ.  
 

PVM (Parallel Virtual Machine). 

ɒɢɪɨɤɨ ɢɡɜɟɫɬɧɚɹ ɫɢɫɬɟɦɚ PVM Д5]  ɛɵɥɚ  ɫɨɡɞɚɧɚ  ɞɥɹ  ɨɛɴɟɞɢɧɟɧɢɹ 
ɧɟɫɤɨɥɶɤɢɯ  ɫɜɹɡɚɧɧɵɯ  ɫɟɬɶɸ  ɪɚɛɨɱɢɯ  ɫɬɚɧɰɢɣ  ɜ  ɟɞɢɧɭɸ  ɜɢɪɬɭɚɥɶɧɭɸ 
ɩɚɪɚɥɥɟɥɶɧɭɸ  ЭȼɆ.   ɋɢɫɬɟɦɚ   ɩɪɟɞɫɬɚɜɥɹɟɬ   ɫɨɛɨɣ   ɧɚɞɫɬɪɨɣɤɭ   ɧɚɞ 
ɨɩɟɪɚɰɢɨɧɧɨɣ  ɫɢɫɬɟɦɨɣ  UNIX  ɢ  ɢɫɩɨɥɶɡɭɟɬɫɹ  ɜ  ɧɚɫɬɨɹɳɟɟ  ɜɪɟɦɹ  ɧɚ 
ɪɚɡɥɢɱɧɵɯ  ɚɩɩɚɪɚɬɧɵɯ   ɩɥɚɬɮɨɪɦɚɯ,   ɜɤɥɸɱɚɹ   ɢ   ЭȼɆ   ɫ   ɦɚɫɫɨɜɵɦ 
ɩɚɪɚɥɥɟɥɢɡɦɨɦ. 

Зɚɞɚɱɚ ɩɨɥɶɡɨɜɚɬɟɥɹ  ɩɪɟɞɫɬɚɜɥɹɟɬ   ɫɨɛɨɣ   ɦɧɨɠɟɫɬɜɨ   ɩɨɞɡɚɞɚɱ, ɤɨɬɨɪɵɟ  
ɞɢɧɚɦɢɱɟɫɤɢ ɫɨɡɞɚɸɬɫɹ ɧɚ ɭɤɚɡɚɧɧɵɯ ɩɪɨɰɟɫɫɨɪɚɯ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɵ  ɢ  
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ  ɦɟɠɞɭ  ɫɨɛɨɣ  ɩɭɬɟɦ  ɩɟɪɟɞɚɱɢ  ɢ   ɩɪɢɟɦɚ ɫɨɨɛɳɟɧɢɣ (ɚ 
ɬɚɤɠɟ ɩɨɫɪɟɞɫɬɜɨɦ ɦɟɯɚɧɢɡɦɚ ɫɢɝɧɚɥɨɜ). 

Ⱦɨɫɬɨɢɧɫɬɜɚ - ɩɪɨɫɬɨɬɚ, ɧɚɥɢɱɢɟ  ɧɚɫɥɟɞɨɜɚɧɧɨɝɨ  ɨɬ   OS   UNIX   ɚɩɩɚɪɚɬɚ 
ɩɪɨɰɟɫɫɨɜ ɢ  ɫɢɝɧɚɥɨɜ,  ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɨɛɚɜɥɟɧɢɹ ɤ 
ɝɪɭɩɩɟ ɜɧɨɜɶ ɫɨɡɞɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
ɇɟɞɨɫɬɚɬɤɢ  - ɧɢɡɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ 
(ɧɚɩɪɢɦɟɪ, ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ - ɫ ɛɭɮɟɪɢɡɚɰɢɟɣ). 

MPI-2  (1997 ɝ.) http://www.mpi-forum.org 

Ɋɚɡɜɢɜɚɟɬ MPI  ɜ ɫɥɟɞɭɸɳɢɯ  ɧɚɩɪɚɜɥɟɧɢɹɯ: 
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 Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɫɨɡɞɚɧɢɟ ɢ ɭɧɢɱɬɨɠɟɧɢɟ ɩɪɨɰɟɫɫɨɜ (ɜɚɠɧɨ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɟɬɹɯ 
ЭȼɆ). 

 Ɉɞɧɨɫɬɨɪɨɧɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ ɫɪɟɞɫɬɜɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ  ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɨɜ ɱɟɪɟɡ ɨɛɳɭɸ ɩɚɦɹɬɶ  (ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɧɚ 
ɫɢɫɬɟɦɚɯ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɞɨɫɬɭɩɨɦ ɩɪɨɰɟɫɫɨɪɨɜ ɤ ɩɚɦɹɬɢ ɞɪɭɝɢɯ 
ɩɪɨɰɟɫɫɨɪɨɜ). 

 ɉɚɪɚɥɥɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ (ɞɥɹ  ɷɮɮɟɤɬɢɜɧɨɝɨ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɞɨɫɬɭɩɚ ɦɧɨɝɢɯ ɩɪɨɰɟɫɫɨɪɨɜ ɤ 
ɪɚɡɥɢɱɧɵɦ ɞɢɫɤɨɜɵɦ ɭɫɬɪɨɣɫɬɜɚɦ).  

 

4 Сɢɧɯɪɨɧɢɡаɰɢя в ɪаɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦаɯ 

Ɉɛɵɱɧɨ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ: 
(1) Ɉɬɧɨɫɹɳɚɹɫɹ ɤ ɞɟɥɭ ɢɧɮɨɪɦɚɰɢɹ  ɪɚɫɩɪɟɞɟɥɟɧɚ  ɫɪɟɞɢ  ɦɧɨɠɟɫɬɜɚ ЭȼɆ. 
(2)   ɉɪɨɰɟɫɫɵ   ɩɪɢɧɢɦɚɸɬ   ɪɟɲɟɧɢɟ  ɧɚ  ɨɫɧɨɜɟ  ɬɨɥɶɤɨ  ɥɨɤɚɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ. 
(3) ɇɟ ɞɨɥɠɧɨ ɛɵɬɶ ɟɞɢɧɫɬɜɟɧɧɨɣ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɢ, ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɤɨɬɨɪɨɣ 
ɩɪɢɜɨɞɢɥ ɛɵ ɤ ɤɪɚɯɭ ɚɥɝɨɪɢɬɦɚ. 
(4)  ɇɟ ɫɭɳɟɫɬɜɭɟɬ  ɨɛɳɢɯ  ɱɚɫɨɜ  ɢɥɢ  ɞɪɭɝɨɝɨ  ɢɫɬɨɱɧɢɤɚ  ɬɨɱɧɨɝɨ 
ɝɥɨɛɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
     ɉɟɪɜɵɟ ɬɪɢ  ɩɭɧɤɬɚ  ɜɫɟ  ɝɨɜɨɪɹɬ  ɨ  ɧɟɞɨɩɭɫɬɢɦɨɫɬɢ  ɫɛɨɪɚ   ɜɫɟɣ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ    ɩɪɢɧɹɬɢɹ   ɪɟɲɟɧɢɹ   ɜ   ɨɞɧɨ   ɦɟɫɬɨ.   Ɉɛɟɫɩɟɱɟɧɢɟ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɛɟɡ  ɰɟɧɬɪɚɥɢɡɚɰɢɢ   ɬɪɟɛɭɟɬ   ɩɨɞɯɨɞɨɜ,   ɨɬɥɢɱɧɵɯ   ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɬɪɚɞɢɰɢɨɧɧɵɯ Ɉɋ. 
ɉɨɫɥɟɞɧɢɣ ɩɭɧɤɬ ɬɚɤɠɟ ɨɱɟɧɶ ɜɚɠɟɧ  -  ɜ  ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ  ɫɢɫɬɟɦɚɯ ɞɨɫɬɢɝɧɭɬɶ 
ɫɨɝɥɚɫɢɹ  ɨɬɧɨɫɢɬɟɥɶɧɨ  ɜɪɟɦɟɧɢ  ɫɨɜɫɟɦ ɧɟɩɪɨɫɬɨ.  ȼɚɠɧɨɫɬɶ ɧɚɥɢɱɢɹ ɟɞɢɧɨɝɨ 
ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ mКФО  ɜ  Ɉɋ UNIX. 

4.1 Сɢɧɯɪɨɧɢɡɚɰɢɹ ɜɪɟɦɟɧɢ. 
 

Аɩɩɚɪɚɬɧɵɟ ɱɚɫɵ (ɫɤɨɪɟɟ ɬɚɣɦɟɪ -  ɫɱɟɬɱɢɤ  ɜɪɟɦɟɧɧɵɯ  ɫɢɝɧɚɥɨɜ  ɢ ɪɟɝɢɫɬɪ ɫ   
ɧɚɱɚɥɶɧɵɦ   ɡɧɚɱɟɧɢɟɦ   ɫɱɟɬɱɢɤɚ)  ɨɫɧɨɜɚɧɵ  ɧɚ  ɤɜɚɪɰɟɜɨɦ ɝɟɧɟɪɚɬɨɪɟ ɢ ɦɨɝɭɬ 
ɜ ɪɚɡɧɵɯ ЭȼɆ ɪɚɡɥɢɱɚɬɶɫɹ ɩɨ ɱɚɫɬɨɬɟ. 
ȼ 1978 ɝɨɞɭ LКmport ɩɨɤɚɡɚɥ,  ɱɬɨ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɜɪɟɦɟɧɢ ɜɨɡɦɨɠɧɚ, ɢ 
ɩɪɟɞɥɨɠɢɥ ɚɥɝɨɪɢɬɦ ɞɥɹ ɬɚɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ.  ɉɪɢ ɷɬɨɦ ɨɧ ɭɤɚɡɚɥ, ɱɬɨ 
ɚɛɫɨɥɸɬɧɨɣ   ɫɢɧɯɪɨɧɢɡɚɰɢɢ   ɧɟ   ɬɪɟɛɭɟɬɫɹ.   ȿɫɥɢ  ɞɜɚ  ɩɪɨɰɟɫɫɚ  ɧɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ,  ɬɨ ɟɞɢɧɨɝɨ ɜɪɟɦɟɧɢ ɢɦ ɧɟ ɬɪɟɛɭɟɬɫɹ.  Кɪɨɦɟ  ɬɨɝɨ,  ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɨɝɥɚɫɨɜɚɧɧɨɟ ɜɪɟɦɹ ɦɨɠɟɬ ɧɟ ɢɦɟɬɶ ɧɢɱɟɝɨ ɨɛɳɟɝɨ ɫ 
ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɦ  ɜɪɟɦɟɧɟɦ,  ɤɨɬɨɪɨɟ  ɨɛɴɹɜɥɹɟɬɫɹ  ɩɨ  ɪɚɞɢɨ.  ȼ  ɬɚɤɢɯ 
ɫɥɭɱɚɹɯ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɥɨɝɢɱɟɫɤɢɯ ɱɚɫɚɯ. 
Ⱦɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɥɨɝɢɱɟɫɤɢɯ ɱɚɫɨɜ  LКmport  ɨɩɪɟɞɟɥɢɥ  ɨɬɧɨɲɟɧɢɟ 

«ɩɪɨɢɡɨɲɥɨ  ɞɨ».  ȼɵɪɚɠɟɧɢɟ  К-->b  ɱɢɬɚɟɬɫɹ  ɤɚɤ «К ɩɪɨɢɡɨɲɥɨ ɞɨ b» ɢ 
ɨɡɧɚɱɚɟɬ,  ɱɬɨ ɜɫɟ ɩɪɨɰɟɫɫɵ ɫɨɝɥɚɫɧɵ,  ɱɬɨ ɫɧɚɱɚɥɚ  ɩɪɨɢɡɨɲɥɨ  ɫɨɛɵɬɢɟ «К», ɚ 
ɡɚɬɟɦ «b». Эɬɨ ɨɬɧɨɲɟɧɢɟ ɦɨɠɟɬ ɜ ɞɜɭɯ ɫɥɭɱɚɹɯ ɛɵɬɶ ɨɱɟɜɢɞɧɵɦ: 

(1) ȿɫɥɢ ɨɛɚ ɫɨɛɵɬɢɹ ɩɪɨɢɡɨɲɥɢ ɜ ɨɞɧɨɦ ɩɪɨɰɟɫɫɟ. 
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(2) ȿɫɥɢ  ɫɨɛɵɬɢɟ  «К»  ɟɫɬɶ  ɨɩɟɪɚɰɢɹ  SEND ɜ ɨɞɧɨɦ ɩɪɨɰɟɫɫɟ,  ɚ ɫɨɛɵɬɢɟ 
«b» - ɩɪɢɟɦ ɷɬɨɝɨ ɫɨɨɛɳɟɧɢɹ ɞɪɭɝɢɦ ɩɪɨɰɟɫɫɨɦ. 
Ɉɬɧɨɲɟɧɢɟ --> ɹɜɥɹɟɬɫɹ ɬɪɚɧɡɢɬɢɜɧɵɦ. 

ȿɫɥɢ ɞɜɚ ɫɨɛɵɬɢɹ «б»  ɢ  «в»  ɫɥɭɱɢɥɢɫɶ  ɜ  ɪɚɡɥɢɱɧɵɯ  ɩɪɨɰɟɫɫɚɯ, 
ɤɨɬɨɪɵɟ ɧɟ  ɨɛɦɟɧɢɜɚɸɬɫɹ  ɫɨɨɛɳɟɧɢɹɦɢ,  ɬɨ  ɨɬɧɨɲɟɧɢɹ  б-->в  ɢ  в-->x 

ɹɜɥɹɸɬɫɹ ɧɟɜɟɪɧɵɦɢ, ɚ ɷɬɢ ɫɨɛɵɬɢɹ ɧɚɡɵɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɵɦɢ. 
ȼɜɟɞɟɦ ɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɋ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɟɫɥɢ К-->b, ɬɨ C(К) < C(b) 
Аɥɝɨɪɢɬɦ: 

(1) Чɚɫɵ  CТ  ɭɜɟɥɢɱɢɜɚɸɬ  ɫɜɨɟ  ɡɧɚɱɟɧɢɟ  ɫ  ɤɚɠɞɵɦ  ɫɨɛɵɬɢɟɦ  ɜ ɩɪɨɰɟɫɫɟ 
Pi: 

CТ = CТ + Н      (Н > 0, ɨɛɵɱɧɨ ɪɚɜɧɨ 1) 
(2) ȿɫɥɢ  ɫɨɛɵɬɢɟ  «К»  ɟɫɬɶ  ɩɨɫɵɥɤɚ ɫɨɨɛɳɟɧɢɹ «m» ɩɪɨɰɟɫɫɨɦ PТ, ɬɨɝɞɚ ɜ 

ɷɬɨ ɫɨɨɛɳɟɧɢɟ ɜɩɢɫɵɜɚɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɦɟɬɤɚ tm=CТ(К).  ȼ  ɦɨɦɟɧɬ 
ɩɨɥɭɱɟɧɢɹ ɷɬɨɝɨ   ɫɨɨɛɳɟɧɢɹ  ɩɪɨɰɟɫɫɨɦ  PУ  ɟɝɨ  ɜɪɟɦɹ  ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
Cj = max(Cj,tm+d) 

ɉɨɹɫɧɢɦ ɧɚ ɩɪɢɦɟɪɟ, ɤɚɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɬɚ ɤɨɪɪɟɤɰɢɹ. 
Ʌɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɛɟɡ ɤɨɪɪɟɤɰɢɢ.                      Ʌɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɫ ɤɨɪɪɟɤɰɢɟɣ. 
  

0  0  0  0  0  0 

6 >-- 8  10  6 >-- 8  10 

12     16  20  12     16  20 

18  24 >-- 30  18  24 >-- 30 

24  32     40  24  32     40 

30  40  50  30  40  50 

36  48   -< 60  36  48   -< 60 

42  56  70  42  61  70 

48   -< 64  80  48   -< 69  80 

54  72  90  70  77  90 

60  80  100  76  85  100 

 

Ⱦɥɹ ɰɟɥɟɣ ɭɩɨɪɹɞɨɱɟɧɢɹ ɜɫɟɯ ɫɨɛɵɬɢɣ ɭɞɨɛɧɨ ɩɨɬɪɟɛɨɜɚɬɶ,  ɱɬɨɛɵ ɢɯ ɜɪɟɦɟɧɚ 
ɧɢɤɨɝɞɚ ɧɟ ɫɨɜɩɚɞɚɥɢ.  Эɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ,  ɞɨɛɚɜɥɹɹ ɜ ɤɚɱɟɫɬɜɟ ɞɪɨɛɧɨɣ ɱɚɫɬɢ 
ɤ ɜɪɟɦɟɧɢ ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ ɩɪɨɰɟɫɫɚ (40.1, 40.2). 
Ɉɞɧɚɤɨ ɥɨɝɢɱɟɫɤɢɯ  ɱɚɫɨɜ  ɧɟɞɨɫɬɚɬɨɱɧɨ  ɞɥɹ   ɦɧɨɝɢɯ   ɩɪɢɦɟɧɟɧɢɣ (ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ). 

Фɢɡɢɱɟɫɤɢɟ ɱɚɫɵ. 
ɉɨɫɥɟ ɢɡɨɛɪɟɬɟɧɢɹ  ɜ  17 ɜɟɤɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɨɜ ɜɪɟɦɹ ɢɡɦɟɪɹɥɨɫɶ 
ɚɫɬɪɨɧɨɦɢɱɟɫɤɢ. ɂɧɬɟɪɜɚɥ ɦɟɠɞɭ  ɞɜɭɦɹ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ  
ɞɨɫɬɢɠɟɧɢɹɦɢ ɫɨɥɧɰɟɦ ɧɚɢɜɵɫɲɟɣ  ɬɨɱɤɢ ɧɚ ɧɟɛɟ ɧɚɡɵɜɚɟɬɫɹ ɫɨɥɧɟɱɧɵɦ 
ɞɧɟɦ.  ɋɨɥɧɟɱɧɚɹ ɫɟɤɭɧɞɚ ɪɚɜɧɹɟɬɫɹ 1/86400(24*3600) ɱɚɫɬɢ ɫɨɥɧɟɱɧɨɝɨ ɞɧɹ. 
ȼ 1940-ɯ ɝɨɞɚɯ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ,  ɱɬɨ  ɩɟɪɢɨɞ  ɜɪɚɳɟɧɢɹ  ɡɟɦɥɢ  ɧɟ  
ɩɨɫɬɨɹɧɟɧ - ɡɟɦɥɹ ɡɚɦɟɞɥɹɟɬ ɜɪɚɳɟɧɢɟ ɢɡ-ɡɚ ɩɪɢɥɢɜɨɜ ɢ ɚɬɦɨɫɮɟɪɵ.  
Ƚɟɨɥɨɝɢ  ɫɱɢɬɚɸɬ,  ɱɬɨ 300 ɦɢɥɥɢɨɧɨɜ  ɥɟɬ ɧɚɡɚɞ ɜ ɝɨɞɭ ɛɵɥɨ 400 ɞɧɟɣ.  
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ɉɪɨɢɫɯɨɞɹɬ ɢ ɢɡɦɟɧɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɞɧɹ  ɩɨ  ɞɪɭɝɢɦ  ɩɪɢɱɢɧɚɦ.  ɉɨɷɬɨɦɭ  
ɫɬɚɥɢ  ɜɵɱɢɫɥɹɬɶ  ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɪɟɞɧɸɸ ɫɨɥɧɟɱɧɭɸ ɫɟɤɭɧɞɭ. 

ɋ ɢɡɨɛɪɟɬɟɧɢɟɦ ɜ 1948 ɝɨɞɭ ɚɬɨɦɧɵɯ  ɱɚɫɨɜ  ɩɨɹɜɢɥɚɫɶ  ɜɨɡɦɨɠɧɨɫɬɶ ɬɨɱɧɨ 
ɢɡɦɟɪɹɬɶ   ɜɪɟɦɹ  ɧɟɡɚɜɢɫɢɦɨ  ɨɬ  ɤɨɥɟɛɚɧɢɣ  ɫɨɥɧɟɱɧɨɝɨ  ɞɧɹ.  ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ 50 ɥɚɛɨɪɚɬɨɪɢɣ  ɜ  ɪɚɡɧɵɯ  ɬɨɱɤɚɯ  ɡɟɦɥɢ  ɢɦɟɸɬ  ɱɚɫɵ, ɛɚɡɢɪɭɸɳɢɟɫɹ ɧɚ 
ɱɚɫɬɨɬɟ ɢɡɥɭɱɟɧɢɹ Цɟɡɢɹ-133. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɦɟɠɞɭɧɚɪɨɞɧɵɦ 
ɚɬɨɦɧɵɦ ɜɪɟɦɟɧɟɦ (TAI),  ɢɫɱɢɫɥɹɟɦɵɦ ɫ 1 ɢɸɥɹ 1958 ɝɨɞɚ. 
Ɉɬɫɬɚɜɚɧɢɟ TAI   ɨɬ   ɫɨɥɧɟɱɧɨɝɨ  ɜɪɟɦɟɧɢ  ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ  ɞɨɛɚɜɥɟɧɢɟɦ 

ɫɟɤɭɧɞɵ ɬɨɝɞɚ,  ɤɨɝɞɚ  ɪɚɡɧɢɰɚ  ɫɬɚɧɨɜɢɬɫɹ  ɛɨɥɶɲɟ  800   ɦɤɫɟɤ.   Эɬɨ 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ, ɧɚɡɵɜɚɟɟɦɨɟ UTC (UnТvОrsКl CoorНТnКtОН TТmО), 
ɡɚɦɟɧɢɥɨ ɩɪɟɠɧɢɣ ɫɬɚɧɞɚɪɬ (ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɩɨ Ƚɪɢɧɜɢɱɭ - ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɟ 
ɜɪɟɦɹ). ɉɪɢ  ɨɛɴɹɜɥɟɧɢɢ  ɨ  ɞɨɛɚɜɥɟɧɢɢ  ɫɟɤɭɧɞɵ  ɤ  UTC  ɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɤɨɦɩɚɧɢɢ ɦɟɧɹɸɬ ɱɚɫɬɨɬɭ ɫ 60 Hг ɧɚ 61  Hг  (М  50  ɧɚ  51)  ɧɚ  ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ 
ɜ 60 (50) ɫɟɤɭɧɞ.  Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɝɨ ɜɪɟɦɟɧɢ ɫɢɝɧɚɥɵ ААV ɩɟɪɟɞɚɸɬɫɹ 
ɤɨɪɨɬɤɨɜɨɥɧɨɜɵɦ ɩɟɪɟɞɚɬɱɢɤɨɦ  (Fort  CollТns,  ColorКНo)  ɜ ɧɚɱɚɥɟ ɤɚɠɞɨɣ 
ɫɟɤɭɧɞɵ UTC. ȿɫɬɶ ɢ ɞɪɭɝɢɟ ɫɥɭɠɛɵ ɜɪɟɦɟɧɢ. 
 

Аɥɝɨɪɢɬɦɵ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɪɟɦɟɧɢ. 
Ⱦɜɟ ɩɪɨɛɥɟɦɵ  -  ɱɚɫɵ  ɧɟ  ɞɨɥɠɧɵ ɯɨɞɢɬɶ ɧɚɡɚɞ (ɧɚɞɨ ɭɫɤɨɪɹɬɶ ɢɥɢ 

ɡɚɦɟɞɥɹɬɶ ɢɯ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɪɪɟɤɰɢɢ) ɢ ɧɟɧɭɥɟɜɨɟ  ɜɪɟɦɹ  ɩɪɨɯɨɠɞɟɧɢɹ 
ɫɨɨɛɳɟɧɢɹ ɨ ɜɪɟɦɟɧɢ (ɦɨɠɧɨ ɦɧɨɝɨɤɪɚɬɧɨ ɡɚɦɟɪɹɬɶ  ɜɪɟɦɹ  ɩɪɨɯɨɠɞɟɧɢɹ 
ɫɨɨɛɳɟɧɢɣ ɫ ɩɨɤɚɡɚɧɢɹɦɢ ɱɚɫɨɜ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ,   ɢ ɛɪɚɬɶ ɫɚɦɭɸ ɭɞɚɱɧɭɸ 
ɩɨɩɵɬɤɭ – ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɪɟɦɟɧɟɦ ɩɪɨɯɨɠɞɟɧɢɹ). 

4.2 Выɛɨɪ ɤɨɨɪɞɢɧɚɬɨɪɚ. 
 

Ɇɧɨɝɢɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɬɪɟɛɭɸɬ,  ɱɬɨɛɵ ɨɞɢɧ ɢɡ ɩɪɨɰɟɫɫɨɜ 
ɜɵɩɨɥɧɹɥ ɮɭɧɤɰɢɢ  ɤɨɨɪɞɢɧɚɬɨɪɚ,  ɢɧɢɰɢɚɬɨɪɚ   ɢɥɢ   ɧɟɤɨɬɨɪɭɸ   ɞɪɭɝɭɸ 
ɫɩɟɰɢɚɥɶɧɭɸ ɪɨɥɶ.  ȼɵɛɨɪ  ɬɚɤɨɝɨ  ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ 
ɜɵɛɨɪɨɦ ɤɨɨɪɞɢɧɚɬɨɪɚ.  ɉɪɢ ɷɬɨɦ ɨɱɟɧɶ ɱɚɫɬɨ  ɛɵɜɚɟɬ  ɧɟ  ɜɚɠɧɨ,  ɤɚɤɨɣ 
ɢɦɟɧɧɨ  ɩɪɨɰɟɫɫ  ɛɭɞɟɬ  ɜɵɛɪɚɧ.  Ɇɨɠɧɨ ɫɱɢɬɚɬɶ,  ɱɬɨ ɨɛɵɱɧɨ ɜɵɛɢɪɚɟɬɫɹ 
ɩɪɨɰɟɫɫ ɫ ɫɚɦɵɦ ɛɨɥɶɲɢɦ ɭɧɢɤɚɥɶɧɵɦ ɧɨɦɟɪɨɦ.  Ɇɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ  ɪɚɡɧɵɟ 
ɚɥɝɨɪɢɬɦɵ,  ɢɦɟɸɳɢɟ ɨɞɧɭ ɰɟɥɶ - ɟɫɥɢ ɩɪɨɰɟɞɭɪɚ ɜɵɛɨɪɨɜ ɧɚɱɚɥɚɫɶ, ɬɨ ɨɧɚ 
ɞɨɥɠɧɚ  ɡɚɤɨɧɱɢɬɶɫɹ  ɫɨɝɥɚɫɢɟɦ  ɜɫɟɯ  ɩɪɨɰɟɫɫɨɜ  ɨɬɧɨɫɢɬɟɥɶɧɨ   ɧɨɜɨɝɨ 
ɤɨɨɪɞɢɧɚɬɨɪɚ. 

Аɥɝɨɪɢɬɦ «ɡɚɞɢɪɵ». 

ȿɫɥɢ ɩɪɨɰɟɫɫ ɨɛɧɚɪɭɠɢɬ,  ɱɬɨ ɤɨɨɪɞɢɧɚɬɨɪ ɨɱɟɧɶ ɞɨɥɝɨ ɧɟ ɨɬɜɟɱɚɟɬ, ɬɨ 
ɢɧɢɰɢɢɪɭɟɬ ɜɵɛɨɪɵ. ɉɪɨɰɟɫɫ P ɩɪɨɜɨɞɢɬ ɜɵɛɨɪɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
1) P ɩɨɫɵɥɚɟɬ  ɫɨɨɛɳɟɧɢɟ  «ȼЫȻɈɊЫ»  ɜɫɟɦ  ɩɪɨɰɟɫɫɚɦ  ɫ  ɛɨɥɶɲɢɦɢ ɱɟɦ ɭ 

ɧɟɝɨ ɧɨɦɟɪɚɦɢ. 

2) ȿɫɥɢ ɧɟɬ ɧɢ ɨɞɧɨɝɨ  ɨɬɜɟɬɚ,  ɬɨ  P  ɫɱɢɬɚɟɬɫɹ  ɩɨɛɟɞɢɬɟɥɟɦ  ɢ ɫɬɚɧɨɜɢɬɫɹ 
ɤɨɨɪɞɢɧɚɬɨɪɨɦ. 

3) ȿɫɥɢ ɨɞɢɧ ɢɡ ɩɪɨɰɟɫɫɨɜ ɫ ɛɨɥɶɲɢɦ ɧɨɦɟɪɨɦ ɨɬɜɟɬɢɬ, ɬɨ ɨɧ ɛɟɪɟɬ ɧɚ ɫɟɛɹ   
ɩɪɨɜɟɞɟɧɢɟ   ɜɵɛɨɪɨɜ.   ɍɱɚɫɬɢɟ   ɩɪɨɰɟɫɫɚ   P   ɜ   ɜɵɛɨɪɚɯ ɡɚɤɚɧɱɢɜɚɟɬɫɹ. 

ȼ ɥɸɛɨɣ  ɦɨɦɟɧɬ  ɩɪɨɰɟɫɫ  ɦɨɠɟɬ  ɩɨɥɭɱɢɬɶ  ɫɨɨɛɳɟɧɢɟ  «ȼЫȻɈɊЫ» ɨɬ 
ɨɞɧɨɝɨ ɢɡ ɤɨɥɥɟɝ ɫ ɦɟɧɶɲɢɦ ɧɨɦɟɪɨɦ.  ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɧ  ɩɨɫɵɥɚɟɬ  ɨɬɜɟɬ 
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«OK», ɱɬɨɛɵ ɫɨɨɛɳɢɬɶ, ɱɬɨ ɨɧ ɠɢɜ ɢ ɛɟɪɟɬ ɩɪɨɜɟɞɟɧɢɟ ɜɵɛɨɪɨɜ ɧɚ ɫɟɛɹ, ɚ 
ɡɚɬɟɦ ɧɚɱɢɧɚɟɬ ɜɵɛɨɪɵ (ɟɫɥɢ  ɤ  ɷɬɨɦɭ  ɦɨɦɟɧɬɭ  ɨɧ  ɭɠɟ  ɢɯ  ɧɟ  ɜɟɥ).  
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɫɟ  ɩɪɨɰɟɫɫɵ  ɩɪɟɤɪɚɬɹɬ ɜɵɛɨɪɵ,  ɤɪɨɦɟ ɨɞɧɨɝɨ - ɧɨɜɨɝɨ 
ɤɨɨɪɞɢɧɚɬɨɪɚ. Ɉɧ  ɢɡɜɟɳɚɟɬ  ɜɫɟɯ  ɨ  ɫɜɨɟɣ  ɩɨɛɟɞɟ  ɢ   ɜɫɬɭɩɥɟɧɢɢ   ɜ 
ɞɨɥɠɧɨɫɬɶ ɫɨɨɛɳɟɧɢɟɦ «КɈɈɊȾɂɇАɌɈɊ». 
ȿɫɥɢ ɩɪɨɰɟɫɫ ɜɵɤɥɸɱɢɥɫɹ ɢɡ ɪɚɛɨɬɵ,  ɚ ɡɚɬɟɦ ɡɚɯɨɬɟɥ  ɜɨɫɫɬɚɧɨɜɢɬɶ ɫɜɨɟ 
ɭɱɚɫɬɢɟ, ɬɨ ɨɧ ɩɪɨɜɨɞɢɬ ɜɵɛɨɪɵ (ɨɬɫɸɞɚ ɢ ɧɚɡɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ). 

Крɭɝоɜоɣ аɥɝорɢɬɦ. 

Аɥɝɨɪɢɬɦ ɨɫɧɨɜɚɧ   ɧɚ   ɢɫɩɨɥɶɡɨɜɚɧɢɢ    ɤɨɥɶɰɚ    (ɮɢɡɢɱɟɫɤɨɝɨ    ɢɥɢ 
ɥɨɝɢɱɟɫɤɨɝɨ). Кɚɠɞɵɣ ɩɪɨɰɟɫɫ ɡɧɚɟɬ ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɧɢɦ ɜ ɤɪɭɝɨɜɨɦ ɫɩɢɫɤɟ.  
Кɨɝɞɚ ɩɪɨɰɟɫɫ ɨɛɧɚɪɭɠɢɜɚɟɬ ɨɬɫɭɬɫɬɜɢɟ  ɤɨɨɪɞɢɧɚɬɨɪɚ, ɨɧ ɩɨɫɵɥɚɟɬ  
ɫɥɟɞɭɸɳɟɦɭ  ɡɚ  ɧɢɦ  ɩɪɨɰɟɫɫɭ ɫɨɨɛɳɟɧɢɟ «ȼЫȻɈɊЫ» ɫɨ ɫɜɨɢɦ ɧɨɦɟɪɨɦ. 
ȿɫɥɢ ɫɥɟɞɭɸɳɢɣ ɩɪɨɰɟɫɫ ɧɟ ɨɬɜɟɱɚɟɬ,  ɬɨ ɫɨɨɛɳɟɧɢɟ  ɩɨɫɵɥɚɟɬɫɹ ɩɪɨɰɟɫɫɭ, 
ɫɥɟɞɭɸɳɟɦɭ  ɡɚ  ɧɢɦ,  ɢ  ɬ.ɞ.,  ɩɨɤɚ  ɧɟ ɧɚɣɞɟɬɫɹ ɪɚɛɨɬɚɸɳɢɣ ɩɪɨɰɟɫɫ. Кɚɠɞɵɣ 
ɪɚɛɨɬɚɸɳɢɣ ɩɪɨɰɟɫɫ ɞɨɛɚɜɥɹɟɬ ɜ ɫɩɢɫɨɤ ɪɚɛɨɬɚɸɳɢɯ  ɫɜɨɣ ɧɨɦɟɪ ɢ   
ɩɟɪɟɩɪɚɜɥɹɟɬ   ɫɨɨɛɳɟɧɢɟ  ɞɚɥɶɲɟ  ɩɨ  ɤɪɭɝɭ.  Кɨɝɞɚ  ɩɪɨɰɟɫɫ ɨɛɧɚɪɭɠɢɬ ɜ 
ɫɩɢɫɤɟ ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɧɨɦɟɪ (ɤɪɭɝ  ɩɪɨɣɞɟɧ),  ɨɧ  ɦɟɧɹɟɬ ɬɢɩ ɫɨɨɛɳɟɧɢɹ ɧɚ 
«КɈɈɊȾɂɇАɌɈɊ» ɢ ɨɧɨ ɩɪɨɯɨɞɢɬ ɩɨ ɤɪɭɝɭ, ɢɡɜɟɳɚɹ ɜɫɟɯ ɨ ɫɩɢɫɤɟ 
ɪɚɛɨɬɚɸɳɢɯ ɢ ɤɨɨɪɞɢɧɚɬɨɪɟ  (ɩɪɨɰɟɫɫɟ  ɫ  ɧɚɢɛɨɥɶɲɢɦ  ɧɨɦɟɪɨɦ  ɜ ɫɩɢɫɤɟ). 
ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɤɪɭɝɚ ɫɨɨɛɳɟɧɢɟ ɭɞɚɥɹɟɬɫɹ. 

 

4.3 Вɡɚɢɦɧɨɟ ɢɫɤɥɸɱɟɧɢɟ. 
ɇɢɠɟ ɩɪɢɜɨɞɹɬɫɹ 5 ɪɚɡɥɢɱɧɵɯ ɚɥɝɨɪɢɬɦɨɜ. 
 

Цɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ. 

ȼɫɟ ɩɪɨɰɟɫɫɵ  ɡɚɩɪɚɲɢɜɚɸɬ  ɭ  ɤɨɨɪɞɢɧɚɬɨɪɚ  ɪɚɡɪɟɲɟɧɢɟ  ɧɚ ɜɯɨɞ ɜ 

ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ ɢ ɠɞɭɬ ɷɬɨɝɨ  ɪɚɡɪɟɲɟɧɢɹ.  Кɨɨɪɞɢɧɚɬɨɪ  ɨɛɫɥɭɠɢɜɚɟɬ 
ɡɚɩɪɨɫɵ ɜ  ɩɨɪɹɞɤɟ  ɩɨɫɬɭɩɥɟɧɢɹ.  ɉɨɥɭɱɢɜ  ɪɚɡɪɟɲɟɧɢɟ ɩɪɨɰɟɫɫ ɜɯɨɞɢɬ ɜ 
ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ.  ɉɪɢ  ɜɵɯɨɞɟ  ɢɡ   ɧɟɟ   ɨɧ   ɫɨɨɛɳɚɟɬ   ɨɛ   ɷɬɨɦ 
ɤɨɨɪɞɢɧɚɬɨɪɭ. Кɨɥɢɱɟɫɬɜɨ  ɫɨɨɛɳɟɧɢɣ  ɧɚ  ɨɞɧɨ  ɩɪɨɯɨɠɞɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ 
ɫɟɤɰɢɢ - 3. 

ɇɟɞɨɫɬɚɬɤɢ ɚɥɝɨɪɢɬɦɚ   -   ɨɛɵɱɧɵɟ  ɧɟɞɨɫɬɚɬɤɢ  ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 
(ɤɪɚɯ ɤɨɨɪɞɢɧɚɬɨɪɚ ɢɥɢ ɟɝɨ ɩɟɪɟɝɪɭɡɤɚ ɫɨɨɛɳɟɧɢɹɦɢ). 

Дɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ  ɧɚ  ɨɫɧɨɜɟ ɜɪɟɦɟɧɧɵɯ ɦɟɬɨɤ. 
Аɥɝɨɪɢɬɦ ɧɨɫɢɬ  ɢɦɹ   RТМКrt-AРrКаКlК   ɢ   ɹɜɥɹɟɬɫɹ   ɭɥɭɱɲɟɧɢɟɦ ɚɥɝɨɪɢɬɦɚ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɥɨɠɢɥ LКmport. 

Ɍɪɟɛɭɟɬɫɹ ɝɥɨɛɚɥɶɧɨɟ  ɭɩɨɪɹɞɨɱɟɧɢɟ  ɜɫɟɯ  ɫɨɛɵɬɢɣ  ɜ  ɫɢɫɬɟɦɟ  ɩɨ ɜɪɟɦɟɧɢ. 

ȼɯɨɞ ɜ  ɤɪɢɬɢɱɟɫɤɭю ɫɟɤɰɢю 

Кɨɝɞɚ ɩɪɨɰɟɫɫ ɠɟɥɚɟɬ ɜɨɣɬɢ ɜ  ɤɪɢɬɢɱɟɫɤɭɸ  ɫɟɤɰɢɸ,  ɨɧ ɩɨɫɵɥɚɟɬ ɜɫɟɦ 
ɩɪɨɰɟɫɫɚɦ ɫɨɨɛɳɟɧɢɟ-ɡɚɩɪɨɫ, ɫɨɞɟɪɠɚɳɟɟ ɢɦɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ,  ɧɨɦɟɪ 
ɩɪɨɰɟɫɫɚ ɢ ɬɟɤɭɳɟɟ ɜɪɟɦɹ.  
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ɉɨɫɥɟ ɩɨɫɵɥɤɢ   ɡɚɩɪɨɫɚ   ɩɪɨɰɟɫɫ   ɠɞɟɬ,   ɩɨɤɚ  ɜɫɟ  ɞɚɞɭɬ  ɟɦɭ ɪɚɡɪɟɲɟɧɢɟ. 
ɉɨɫɥɟ  ɩɨɥɭɱɟɧɢɹ  ɨɬ  ɜɫɟɯ   ɪɚɡɪɟɲɟɧɢɹ,   ɨɧ   ɜɯɨɞɢɬ   ɜ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ.  
Пɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɢ ɩɪɢɟɦɟ ɡɚɩɪɨɫɚ 

Кɨɝɞɚ ɩɪɨɰɟɫɫ ɩɨɥɭɱɚɟɬ ɫɨɨɛɳɟɧɢɟ-ɡɚɩɪɨɫ,  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɟɝɨ ɫɨɫɬɨɹɧɢɹ 
ɩɨ  ɨɬɧɨɲɟɧɢɸ  ɤ  ɭɤɚɡɚɧɧɨɣ  ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ ɨɧ ɞɟɣɫɬɜɭɟɬ ɨɞɧɢɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɫɩɨɫɨɛɨɜ. 

1) ȿɫɥɢ  ɩɨɥɭɱɚɬɟɥɶ  ɧɟ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ ɢ ɧɟ 
ɡɚɩɪɚɲɢɜɚɥ ɪɚɡɪɟɲɟɧɢɟ ɧɚ  ɜɯɨɞ  ɜ  ɧɟɟ,  ɬɨ  ɨɧ  ɩɨɫɵɥɚɟɬ  ɨɬɩɪɚɜɢɬɟɥɸ 
ɫɨɨɛɳɟɧɢɟ «OK». 

2) ȿɫɥɢ ɩɨɥɭɱɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ, ɬɨ ɨɧ ɧɟ ɨɬɜɟɱɚɟɬ, 
ɚ ɡɚɩɨɦɢɧɚɟɬ ɡɚɩɪɨɫ. 

3) ȿɫɥɢ ɩɨɥɭɱɚɬɟɥɶ ɜɵɞɚɥ ɡɚɩɪɨɫ ɧɚ ɜɯɨɠɞɟɧɢɟ ɜ  ɷɬɭ  ɫɟɤɰɢɸ,  ɧɨ ɟɳɟ ɧɟ 
ɜɨɲɟɥ ɜ ɧɟɟ,  ɬɨ ɨɧ ɫɪɚɜɧɢɜɚɟɬ ɜɪɟɦɟɧɧɵɟ ɦɟɬɤɢ ɫɜɨɟɝɨ ɡɚɩɪɨɫɚ ɢ ɱɭɠɨɝɨ. 
ɉɨɛɟɠɞɚɟɬ ɬɨɬ, ɱɶɹ ɦɟɬɤɚ ɦɟɧɶɲɟ. ȿɫɥɢ ɱɭɠɨɣ ɡɚɩɪɨɫ ɩɨɛɟɞɢɥ, ɬɨ ɩɪɨɰɟɫɫ 
ɩɨɫɵɥɚɟɬ  ɫɨɨɛɳɟɧɢɟ «OK».  ȿɫɥɢ ɭ ɱɭɠɨɝɨ ɡɚɩɪɨɫɚ ɦɟɬɤɚ ɛɨɥɶɲɟ, ɬɨ 
ɨɬɜɟɬ ɧɟ ɩɨɫɵɥɚɟɬɫɹ, ɚ ɱɭɠɨɣ ɡɚɩɪɨɫ ɡɚɩɨɦɢɧɚɟɬɫɹ. 

 

ȼɵɯɨɞ ɢɡ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ 

 ɉɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɫɟɤɰɢɢ ɨɧ ɩɨɫɵɥɚɟɬ ɫɨɨɛɳɟɧɢɟ «OK» ɜɫɟɦ ɩɪɨɰɟɫɫɚɦ,  
ɡɚɩɪɨɫɵ ɨɬ ɤɨɬɨɪɵɯ ɨɧ ɡɚɩɨɦɧɢɥ,  ɚ ɡɚɬɟɦ ɫɬɢɪɚɟɬ  ɜɫɟ ɡɚɩɨɦɧɟɧɧɵɟ ɡɚɩɪɨɫɵ. 
 

Кɨɥɢɱɟɫɬɜɨ ɫɨɨɛɳɟɧɢɣ ɧɚ ɨɞɧɨ ɩɪɨɯɨɠɞɟɧɢɟ ɫɟɤɰɢɢ - 2(n-1), ɝɞɟ n - ɱɢɫɥɨ 
ɩɪɨɰɟɫɫɨɜ. 
Кɪɨɦɟ ɬɨɝɨ,  ɨɞɧɚ ɤɪɢɬɢɱɟɫɤɚɹ ɬɨɱɤɚ ɡɚɦɟɧɢɥɚɫɶ ɧɚ n  ɬɨɱɟɤ  (ɟɫɥɢ ɤɚɤɨɣ-ɬɨ 
ɩɪɨɰɟɫɫ ɩɟɪɟɫɬɚɧɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ,  ɬɨ ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɪɟɲɟɧɢɹ ɨɬ ɧɟɝɨ ɜɫɟɯ 
ɨɫɬɚɧɨɜɢɬ).  

ɂ, ɧɚɤɨɧɟɰ,  ɟɫɥɢ  ɜ  ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɦ  ɚɥɝɨɪɢɬɦɟ  ɟɫɬɶ ɨɩɚɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
ɤɨɨɪɞɢɧɚɬɨɪɚ,  ɬɨ  ɜ  ɷɬɨɦ  ɚɥɝɨɪɢɬɦɟ   ɩɟɪɟɝɪɭɡɤɚ   ɥɸɛɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɜɟɞɟɬ ɤ 
ɬɟɦ ɠɟ ɩɨɫɥɟɞɫɬɜɢɹɦ.  
ɇɟɤɨɬɨɪɵɟ ɭɥɭɱɲɟɧɢɹ  ɚɥɝɨɪɢɬɦɚ (ɧɚɩɪɢɦɟɪ,  ɠɞɚɬɶ ɪɚɡɪɟɲɟɧɢɹ ɧɟ ɨɬ ɜɫɟɯ, ɚ 
ɨɬ ɛɨɥɶɲɢɧɫɬɜɚ) ɬɪɟɛɭɸɬ ɧɚɥɢɱɢɹ ɧɟɞɟɥɢɦɵɯ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɯ ɪɚɫɫɵɥɨɤ 
ɫɨɨɛɳɟɧɢɣ. 
ɋɥɟɞɭɸɳɢɟ ɬɪɢ ɚɥɝɨɪɢɬɦɚ – ɦɚɪɤɟɪɧɵɟ. ɂɯ ɨɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɨɬ ɞɜɭɯ ɩɟɪɜɵɯ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɰɟɫɫɵ ɩɨɥɭɱɚɸɬ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɜɯɨɞ ɜ ɤɪɢɬɢɱɟɫɤɭɸ 
ɫɟɤɰɢɸ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɦɚɪɤɟɪɚ. ȼ ɤɚɠɞɨɦ ɚɥɝɨɪɢɬɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɨɣ 
ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɦɚɪɤɟɪɚ.  

Аɥɝɨɪɢɬɦ ɫ ɤɪɭɝɨɜɵɦ ɦɚɪɤɟɪɨɦ. 
ȼɫɟ ɩɪɨɰɟɫɫɵ ɫɨɫɬɚɜɥɹɸɬ ɥɨɝɢɱɟɫɤɨɟ ɤɨɥɶɰɨ,  ɤɨɝɞɚ  ɤɚɠɞɵɣ  ɡɧɚɟɬ, ɤɬɨ 
ɫɥɟɞɭɟɬ ɡɚ ɧɢɦ. ɉɨ ɤɨɥɶɰɭ ɰɢɪɤɭɥɢɪɭɟɬ ɦɚɪɤɟɪ, ɞɚɸɳɢɣ ɩɪɚɜɨ ɧɚ ɜɯɨɞ ɜ 
ɤɪɢɬɢɱɟɫɤɭɸ   ɫɟɤɰɢɸ.   ɉɨɥɭɱɢɜ   ɦɚɪɤɟɪ   (ɩɨɫɪɟɞɫɬɜɨɦ    ɫɨɨɛɳɟɧɢɹ ɬɨɱɤɚ-

ɬɨɱɤɚ)  ɩɪɨɰɟɫɫ  ɥɢɛɨ  ɜɯɨɞɢɬ ɜ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ (ɟɫɥɢ ɨɧ ɠɞɚɥ ɪɚɡɪɟɲɟɧɢɹ)  
ɥɢɛɨ  ɩɟɪɟɩɪɚɜɥɹɟɬ  ɦɚɪɤɟɪ  ɞɚɥɶɲɟ.   ɉɨɫɥɟ   ɜɵɯɨɞɚ   ɢɡ ɤɪɢɬɢɱɟɫɤɨɣ  ɫɟɤɰɢɢ  
ɦɚɪɤɟɪ  ɩɟɪɟɩɪɚɜɥɹɟɬɫɹ  ɞɚɥɶɲɟ,  ɩɨɜɬɨɪɧɵɣ ɜɯɨɞ ɜ ɫɟɤɰɢɸ ɩɪɢ ɬɨɦ ɠɟ ɦɚɪɤɟɪɟ 
ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. 
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 Аɥɝɨɪɢɬɦ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɦɚɪɤɟɪɧɵɣ (Suгuki-Kasami). 

Ɇɚɪɤɟɪ ɫɨɞɟɪɠɢɬ: 

 ɨɱɟɪɟɞɶ ɡɚɩɪɨɫɨɜ; 
 ɦɚɫɫɢɜ LNД1...N] ɫ ɧɨɦɟɪɚɦɢ ɩɨɫɥɟɞɧɢɯ ɭɞɨɜɥɟɬɜɨɪɟɧɧɵɯ ɡɚɩɪɨɫɨɜ. 

ȼɯɨɞ ɜ  ɤɪɢɬɢɱɟɫɤɭю ɫɟɤɰɢю 

1) ȿɫɥɢ ɩɪɨɰɟɫɫ Pk,  ɡɚɩɪɚɲɢɜɚɸɳɢɣ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ,  ɧɟ ɢɦɟɟɬ 
ɦɚɪɤɟɪɚ, ɬɨ ɨɧ ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɫɜɨɢɯ  ɡɚɩɪɨɫɨɜ  RNФ[k]  ɢ 
ɩɨɫɵɥɚɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ   ɫɨɨɛɳɟɧɢɟ   «ЗАɉɊɈɋ»,   ɫɨɞɟɪɠɚɳɟɟ   
ɧɨɦɟɪ ɩɪɨɰɟɫɫɚ (k) ɢ ɧɨɦɟɪ ɡɚɩɪɨɫɚ (Sn = RNk[k]). 

2) ɉɪɨɰɟɫɫ Pk ɜɵɩɨɥɧɹɟɬ  ɤɪɢɬɢɱɟɫɤɭɸ  ɫɟɤɰɢɸ, ɟɫɥɢ  ɢɦɟɟɬ  (ɢɥɢ ɤɨɝɞɚ 
ɩɨɥɭɱɢɬ) ɦɚɪɤɟɪ. 

 

Пɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɢ ɩɪɢɟɦɟ ɡɚɩɪɨɫɚ 

1) Кɨɝɞɚ  ɩɪɨɰɟɫɫ  PУ  ɩɨɥɭɱɢɬ  ɫɨɨɛɳɟɧɢɟ-ɡɚɩɪɨɫ ɨɬ ɩɪɨɰɟɫɫɚ Pk,  ɨɧ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ RNj[k]=max(RNj[k],Sn). ȿɫɥɢ PУ  ɢɦɟɟɬ  ɫɜɨɛɨɞɧɵɣ  ɦɚɪɤɟɪ,  
ɬɨ  ɨɧ  ɟɝɨ ɩɨɫɵɥɚɟɬ Pk  ɬɨɥɶɤɨ  ɜ  ɬɨɦ  ɫɥɭɱɚɟ,  ɤɨɝɞɚ RNУДk]==LN[k]+1 

(ɡɚɩɪɨɫ ɧɟ ɫɬɚɪɵɣ). 
 

ȼɵɯɨɞ ɢɡ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ  ɩɪɨɰɟɫɫɚ Pk. 

1) ɍɫɬɚɧɚɜɥɢɜɚɟɬ LNДk] ɜ ɦɚɪɤɟɪɟ ɪɚɜɧɵɦ RNФДk]. 

2) Ⱦɥɹ ɤɚɠɞɨɝɨ PУ, ɞɥɹ ɤɨɬɨɪɨɝɨ RNФДУ]=LNДУ]+1, ɨɧ ɞɨɛɚɜɥɹɟɬ ɟɝɨ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɜ ɦɚɪɤɟɪɧɭɸ ɨɱɟɪɟɞɶ ɡɚɩɪɨɫɨɜ (ɟɫɥɢ ɬɚɦ ɟɝɨ ɟɳɟ ɧɟɬ). 

3) ȿɫɥɢ ɦɚɪɤɟɪɧɚɹ ɨɱɟɪɟɞɶ ɡɚɩɪɨɫɨɜ ɧɟ ɩɭɫɬɚ, ɬɨ ɢɡ ɧɟɟ ɭɞɚɥɹɟɬɫɹ ɩɟɪɜɵɣ 
ɷɥɟɦɟɧɬ,  ɚ ɦɚɪɤɟɪ ɩɨɫɵɥɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɩɪɨɰɟɫɫɭ (ɡɚɩɪɨɫ 
ɤɨɬɨɪɨɝɨ ɛɵɥ ɩɟɪɜɵɦ ɜ ɨɱɟɪɟɞɢ). 

 

Аɥɝɨɪɢɬɦ ɞɪɟɜɨɜɢɞɧɵɣ ɦɚɪɤɟɪɧɵɣ (Raвmond). 
ȼɫɟ ɩɪɨɰɟɫɫɵ  ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ  ɜɢɞɟ  ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ  ɞɜɨɢɱɧɨɝɨ ɞɟɪɟɜɚ. 
Кɚɠɞɵɣ  ɩɪɨɰɟɫɫ  ɢɦɟɟɬ  ɨɱɟɪɟɞɶ ɡɚɩɪɨɫɨɜ ɨɬ ɫɟɛɹ ɢ ɫɨɫɟɞɧɢɯ ɩɪɨɰɟɫɫɨɜ (1-ɝɨ, 
2-ɯ ɢɥɢ 3-ɯ) ɢ ɭɤɚɡɚɬɟɥɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɜɥɚɞɟɥɶɰɚ ɦɚɪɤɟɪɚ. 

ȼɯɨɞ ɜ  ɤɪɢɬɢɱɟɫɤɭю ɫɟɤɰɢю 

ȿɫɥɢ ɟɫɬɶ ɦɚɪɤɟɪ, ɬɨ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɟɬ Кɋ. 
ȿɫɥɢ ɧɟɬ ɦɚɪɤɟɪɚ, ɬɨ ɩɪɨɰɟɫɫ: 

1) ɩɨɦɟɳɚɟɬ ɫɜɨɣ  ɡɚɩɪɨɫ ɜ  ɨɱɟɪɟɞɶ ɡɚɩɪɨɫɨɜ 

2) ɩɨɫɵɥɚɟɬ ɫɨɨɛɳɟɧɢɟ «ЗАɉɊɈɋ» ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɜɥɚɞɟɥɶɰɚ ɦɚɪɤɟɪɚ ɢ ɠɞɟɬ  
ɫɨɨɛɳɟɧɢɣ. 

 

Пɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɢ ɩɪɢɟɦɟ ɫɨɨɛɳɟɧɢɣ  
ɉɪɨɰɟɫɫ, ɧɟ ɧɚɯɨɞɹɳɢɣɫɹ ɜɧɭɬɪɢ  Кɋ ɞɨɥɠɟɧ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɫɨɨɛɳɟɧɢɹ ɞɜɭɯ 
ɜɢɞɨɜ -«ɆАɊКȿɊ» ɢ «ЗАɉɊɈɋ». 
А)  ɉɪɢɲɥɨ ɫɨɨɛɳɟɧɢɟ  «ɆАɊКȿɊ» 

Ɇ1. ȼɡɹɬɶ 1-ɵɣ ɡɚɩɪɨɫ ɢɡ ɨɱɟɪɟɞɢ  ɢ ɩɨɫɥɚɬɶ ɦɚɪɤɟɪ ɟɝɨ ɚɜɬɨɪɭ (ɤɨɧɰɟɩɬɭɚɥɶɧɨ, 
ɜɨɡɦɨɠɧɨ ɫɟɛɟ); 
Ɇ2. ɉɨɦɟɧɹɬɶ ɡɧɚɱɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɜ ɫɬɨɪɨɧɭ ɦɚɪɤɟɪɚ; 

Ɇ3. ɂɫɤɥɸɱɢɬɶ  ɡɚɩɪɨɫ ɢɡ ɨɱɟɪɟɞɢ; 
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Ɇ4. ȿɫɥɢ  ɜ ɨɱɟɪɟɞɢ ɨɫɬɚɥɢɫɶ ɡɚɩɪɨɫɵ, ɬɨ ɩɨɫɥɚɬɶ ɫɨɨɛɳɟɧɢɟ  «ЗАɉɊɈɋ» ɜ  
ɫɬɨɪɨɧɭ ɦɚɪɤɟɪɚ. 
 

Ȼ)  ɉɪɢɲɥɨ ɫɨɨɛɳɟɧɢɟ «ЗАɉɊɈɋ». 
1. ɉɨɦɟɫɬɢɬɶ ɡɚɩɪɨɫ ɜ ɨɱɟɪɟɞɶ 

2. ȿɫɥɢ ɧɟɬ ɦɚɪɤɟɪɚ, ɬɨ ɩɨɫɥɚɬɶ ɫɨɨɛɳɟɧɢɟ «ЗАɉɊɈɋ» ɜ ɫɬɨɪɨɧɭ ɦɚɪɤɟɪɚ, 
ɢɧɚɱɟ (ɟɫɥɢ  ɟɫɬɶ ɦɚɪɤɟɪ) - ɩɟɪɟɣɬɢ ɧɚ ɩɭɧɤɬ Ɇ1. 

 

ȼɵɯɨɞ ɢɡ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ 

ȿɫɥɢ ɨɱɟɪɟɞɶ  ɡɚɩɪɨɫɨɜ  ɩɭɫɬɚ,  ɬɨ ɩɪɢ ɜɵɯɨɞɟ ɧɢɱɟɝɨ  ɧɟ ɞɟɥɚɟɬɫɹ, ɢɧɚɱɟ - 
ɩɟɪɟɣɬɢ ɤ ɩɭɧɤɬɭ Ɇ1. 

 

 

 

Иɡɦɟɪɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
ȼɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɦɟɬɪɢɤɢ. 

1) MS/CS  -   ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɩɪɢɟɦɚ  ɫɨɨɛɳɟɧɢɣ,   ɬɪɟɛɭɟɦɨɟ   ɞɥɹ   
ɨɞɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ. 

2) TR - ɜɪɟɦɹ ɨɬɜɟɬɚ,  ɜɪɟɦɹ ɨɬ  ɩɨɹɜɥɟɧɢɹ  ɡɚɩɪɨɫɚ  ɞɨ  ɩɨɥɭɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ 
ɧɚ ɜɯɨɞ. 

3) SD  -  ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɚɹ  ɡɚɞɟɪɠɤɚ,  ɜɪɟɦɹ   ɨɬ   ɜɵɯɨɞɚ   ɢɡ ɤɪɢɬɢɱɟɫɤɨɣ 
ɫɟɤɰɢɢ ɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɞɨ ɜɯɨɞɚ ɜ ɧɟɟ ɫɥɟɞɭɸɳɟɝɨ ɩɪɨɰɟɫɫɚ (ɞɪɭɝɨɝɨ!). 
ɉɪɢ ɨɰɟɧɤɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢɧɬɟɪɟɫɧɵ ɞɜɟ ɫɢɬɭɚɰɢɢ: 

 ɧɢɡɤɚɹ ɡɚɝɪɭɡɤɚ (LL),  ɩɪɢ ɤɨɬɨɪɨɣ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɩɪɨɫɚ ɜɯɨɞɚ  ɜ ɡɚɧɹɬɭɸ 
ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ ɨɱɟɧɶ ɦɚɥɚ; 

 ɜɵɫɨɤɚɹ ɡɚɝɪɭɡɤɚ (HL),  ɩɪɢ ɤɨɬɨɪɨɣ ɜɫɟɝɞɚ ɟɫɬɶ ɡɚɩɪɨɫɵ ɧɚ ɜɯɨɞ ɜ 
ɡɚɧɹɬɭɸ ɫɟɤɰɢɸ. 

Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɦɟɬɪɢɤ  ɢɧɬɟɪɟɫɧɨ  ɨɰɟɧɢɬɶ  ɧɚɢɥɭɱɲɟɟ  ɢ  ɧɚɢɯɭɞɲɟɟ ɡɧɚɱɟɧɢɟ 
(ɤɨɬɨɪɵɟ ɱɚɫɬɨ ɞɨɫɬɢɝɚɸɬɫɹ ɩɪɢ ɧɢɡɤɨɣ ɢɥɢ ɜɵɫɨɤɨɣ ɡɚɝɪɭɡɤɟ). 

 

ɋɪɚɜɧɟɧɢɟ  ɚɥɝɨɪɢɬɦɨɜ. 

ɉɪɢ ɨɰɟɧɤɟ ɜɪɟɦɟɧ ɢɫɯɨɞɢɦ ɢɡ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɜɪɟɦɹ 
ɨɞɧɨɝɨ ɫɨɨɛɳɟɧɢɹ (Ɍ) ɪɚɜɧɨ ɜɪɟɦɟɧɢ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ ɫɨɨɛɳɟɧɢɹ. 

 

Нɚɡɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ TR  SD MS/CS 

(LL) 

MS/CS 

(HL) 

Цɟɧɬɪаɥɢɡɨɜаɧɧɵɣ 2T 2T 3 3 

Кɪɭɝɨɜɨɣ ɦаɪɤɟɪɧɵɣ     

Дɪɟɜɨɜɢɞɧɵɣ ɦаɪɤɟɪɧɵɣ     

Дɟцɟɧɬɪаɥɢɡɨɜаɧɧɵɣ ɫ 
ɜɪɟɦɟɧɧɵɦɢ ɦɟɬɤаɦɢ 

NT T 2(N-1) 2(N-1) 

Шɢɪɨɤɨɜɟщаɬɟɥɶɧɵɣ  ɦаɪɤɟɪɧɵɣ     
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ȼɫɟ ɚɥɝɨɪɢɬɦɵ ɧɟ ɭɫɬɨɣɱɢɜɵ ɤ ɤɪɚɯɚɦ ɩɪɨɰɟɫɫɨɜ (ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɞɚɠɟ 

ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɧɢɦ,  ɱɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ). Ɉɧɢ ɜ ɬɚɤɨɦ  ɜɢɞɟ ɧɟ 
ɝɨɞɹɬɫɹ ɞɥɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɵɯ ɫɢɫɬɟɦ. 

4.4 Ʉɨɨɪɞɢɧɚɰɢɹ ɩɪɨɰɟɫɫɨɜ 

1) ɋɨɨɛɳɟɧɢɹ ɬɨɱɤɚ-ɬɨɱɤɚ (ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɤɬɨ ɩɨɬɪɟɛɢɬɟɥɶ). 
2) ȿɫɥɢ ɧɟɢɡɜɟɫɬɧɨ, ɤɬɨ ɩɨɬɪɟɛɢɬɟɥɶ, ɬɨ: 

 ɫɨɨɛɳɟɧɢɹ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɟ; 
 ɫɨɨɛɳɟɧɢɹ ɜ ɨɬɜɟɬ ɧɚ ɡɚɩɪɨɫ. 
 

 

3) ȿɫɥɢ ɧɟɢɡɜɟɫɬɧɨ, ɤɬɨ ɩɨɬɪɟɛɥɹɟɬ ɢ ɤɬɨ ɩɪɨɢɡɜɨɞɢɬ, ɬɨ: 

 ɫɨɨɛɳɟɧɢɹ ɢ ɡɚɩɪɨɫɵ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɨɪɚ: 
 ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ ɡɚɩɪɨɫ. 

 

 

 



Ʌɟɤɰɢя 7 

5 Ɋаɫɩɪɟɞɟɥɟɧɧɵɟ ɮаɣɥɨвɵɟ ɫɢɫɬɟɦɵ 

Ⱦɜɟ ɝɥɚɜɧɵɟ ɰɟɥɢ. 
Сɟɬɟɜая ɩроɡраɱɧоɫɬɶ. 

ɋɚɦɚɹ ɜɚɠɧɚɹ ɰɟɥɶ - ɨɛɟɫɩɟɱɢɬɶ ɬɟ ɠɟ ɫɚɦɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ, 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɫɟɬɢ ЭȼɆ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɪɚɡɞɟɥɟɧɢɹ 
ɜɪɟɦɟɧɢ ɧɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ЭȼɆ. 

Вɵɫоɤая ɞоɫɬɭɩɧоɫɬɶ. 

Ⱦɪɭɝɚɹ ɜɚɠɧɚɹ ɰɟɥɶ - ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɣ ɞɨɫɬɭɩɧɨɫɬɢ. Ɉɲɢɛɤɢ ɫɢɫɬɟɦ ɢɥɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɩɟɪɚɰɢɣ ɤɨɩɢɪɨɜɚɧɢɹ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ 
ɤ ɧɟɞɨɫɬɭɩɧɨɫɬɢ ɮɚɣɥɨɜ. 

ɉɨɧɹɬɢɟ ɮɚɣɥɨɜɨɝɨ ɫɟɪɜɢɫɚ ɢ ɮɚɣɥɨɜɨɝɨ ɫɟɪɜɟɪɚ. 

Фаɣɥоɜɵɣ ɫɟрɜɢɫ - ɷɬɨ ɬɨ, ɱɬɨ ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɜɨɢɦ 
ɤɥɢɟɧɬɚɦ, ɬ.ɟ. ɢɧɬɟɪɮɟɣɫ ɫ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɨɣ. 
Фаɣɥоɜɵɣ ɫɟрɜɟр - ɷɬɨ ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɪɟɚɥɢɡɭɟɬ ɮɚɣɥɨɜɵɣ ɫɟɪɜɢɫ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɞɨɥɠɟɧ ɡɧɚɬɶ, ɫɤɨɥɶɤɨ ɮɚɣɥɨɜɵɯ ɫɟɪɜɟɪɨɜ ɢɦɟɟɬɫɹ ɢ ɝɞɟ ɨɧɢ 
ɪɚɫɩɨɥɨɠɟɧɵ. 

Ɍɚɤ, ɤɚɤ ɮɚɣɥɨɜɵɣ ɫɟɪɜɟɪ ɨɛɵɱɧɨ ɹɜɥɹɟɬɫɹ ɨɛɵɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ 
ɩɪɨɰɟɫɫɨɦ, ɬɨ ɜ ɫɢɫɬɟɦɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɟ ɮɚɣɥɨɜɵɟ ɫɟɪɜɟɪɵ, 
ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ ɪɚɡɥɢɱɧɵɣ ɫɟɪɜɢɫ (ɧɚɩɪɢɦɟɪ, UNIX ɮɚɣɥ ɫɟɪɜɢɫ ɢ MS-DOS 

ɮɚɣɥ ɫɟɪɜɢɫ). 

5.1 Аɪɯɢɬɟɤɬɭɪа ɪаɫɩɪɟɞɟɥɟɧɧɵɯ ɮаɣɥɨвɵɯ ɫɢɫɬɟɦ 

Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ ɨɛɵɱɧɨ ɢɦɟɟɬ ɞɜɚ ɫɭɳɟɫɬɜɟɧɧɨ 
ɨɬɥɢɱɚɸɳɢɯɫɹ ɤɨɦɩɨɧɟɧɬɚ - ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɮɚɣɥɨɜɵɣ ɫɟɪɜɟɪ ɢ ɫɟɪɜɟɪ 
ɞɢɪɟɤɬɨɪɢɣ. 

5.1.1 Иɧɬɟɪɮɟɣɫ ɮаɣɥɨвɨɝɨ ɫɟɪвɟɪа 

Ⱦɥɹ ɥɸɛɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ ɩɟɪɜɵɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ ɜɨɩɪɨɫ - ɱɬо 
ɬаɤоɟ ɮаɣɥ. ȼɨ ɦɧɨɝɢɯ ɫɢɫɬɟɦɚɯ, ɬɚɤɢɯ ɤɚɤ UNIX ɢ MS-DOS, ɮɚɣɥ - ɧɟ 
ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ   ɛɚɣɬɨɜ.   ɇɚ   ɦɧɨɝɢɯ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ЭȼɆ   (IBM/370)   ɮɚɣɥ   ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ   ɤɚɤ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɟɣ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɩɟɰɢɮɢɰɢɪɨɜɚɬɶ ɟɟ ɧɨɦɟɪɨɦ ɢɥɢ 
ɫɨɞɟɪɠɢɦɵɦ  ɧɟɤɨɬɨɪɨɝɨ  ɩɨɥɹ  (ɤɥɸɱɨɦ). Ɍɚɤ, ɤɚɤ ɛɨɥɶɲɢɧɫɬɜɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɪɟɞɵ UNIX ɢ MS-DOS, 

ɬɨ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɩɨɧɹɬɢɹ ɮɚɣɥɚ. 
Фɚɣɥ ɦɨɠɟɬ ɢɦɟɬɶ аɬрɢɛɭɬɵ (ɢɧɮɨɪɦɚɰɢɹ ɨ ɮɚɣɥɟ, ɧɟ ɹɜɥɹɸɳɚɹɫɹ ɟɝɨ 
ɱɚɫɬɶɸ). Ɍɢɩɢɱɧɵɟ ɚɬɪɢɛɭɬɵ - ɜɥɚɞɟɥɟɰ, ɪɚɡɦɟɪ, ɞɚɬɚ ɫɨɡɞɚɧɢɹ ɢ ɩɪɚɜɚ ɞɨɫɬɭɩɚ. 
ȼɚɠɧɵɣ ɚɫɩɟɤɬ ɮɚɣɥɨɜɨɣ ɦɨɞɟɥɢ - ɦɨɝɭɬ ɥɢ ɮɚɣɥɵ ɦоɞɢɮɢɰɢроɜаɬɶɫя ɩɨɫɥɟ 
ɫɨɡɞɚɧɢɹ. Ɉɛɵɱɧɨ ɦɨɝɭɬ, ɧɨ ɟɫɬɶ ɫɢɫɬɟɦɵ ɫ ɧɟɢɡɦɟɧɹɟɦɵɦɢ ɮɚɣɥɚɦɢ. Ɍɚɤɢɟ 
ɮɚɣɥɵ  ɨɫɜɨɛɨɠɞɚɸɬ  ɪɚɡɪɚɛɨɬɱɢɤɨɜ  ɨɬ  ɦɧɨɝɢɯ  ɩɪɨɛɥɟɦ ɩɪɢ ɤɷɲɢɪɨɜɚɧɢɢ ɢ 
ɪɚɡɦɧɨɠɟɧɢɢ. 



Защɢɬа ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ  ɬɟɦɢ  ɠɟ  ɦɟɯɚɧɢɡɦɚɦɢ,  ɱɬɨ  ɢ  ɜ ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ЭȼɆ - ɦɚɧɞɚɬɚɦɢ ɢ ɫɩɢɫɤɚɦɢ ɩɪɚɜ ɞɨɫɬɭɩɚ. Ɇɚɧɞɚɬ - ɫɜɨɟɝɨ ɪɨɞɚ ɛɢɥɟɬ, 
ɜɵɞɚɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɥɹ ɤɚɠɞɨɝɨ ɮɚɣɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɩɪɚɜ ɞɨɫɬɭɩɚ. ɋɩɢɫɨɤ 
ɩɪɚɜ ɞɨɫɬɭɩɚ ɡɚɞɚɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɮɚɣɥɚ ɫɩɢɫɨɤ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɢɯ ɩɪɚɜɚɦɢ. 
ɉɪɨɫɬɟɣɲɚɹ ɫɯɟɦɚ ɫ ɩɪɚɜɚɦɢ ɞɨɫɬɭɩɚ - UNIX ɫɯɟɦɚ, ɜ ɤɨɬɨɪɨɣ ɪɚɡɥɢɱɚɸɬ ɬɪɢ 
ɬɢɩɚ  ɞɨɫɬɭɩɚ  (ɱɬɟɧɢɟ,  ɡɚɩɢɫɶ, ɜɵɩɨɥɧɟɧɢɟ), ɢ ɬɪɢ ɬɢɩɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
(ɜɥɚɞɟɥɟɰ, ɱɥɟɧɵ ɟɝɨ ɝɪɭɩɩɵ, ɢ ɩɪɨɱɢɟ). 
Фɚɣɥɨɜɵɣ ɫɟɪɜɢɫ ɦɨɠɟɬ ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɨɞɧɨɣ ɢɡ ɞɜɭɯ ɦɨɞɟɥɟɣ - ɦɨɞɟɥɢ 
ɡаɝрɭɡɤɢ/раɡɝрɭɡɤɢ ɢ ɦɨɞɟɥɢ ɭɞаɥɟɧɧоɝо ɞоɫɬɭɩа. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɮɚɣɥ 
ɩɟɪɟɞɚɟɬɫɹ ɦɟɠɞɭ ɤɥɢɟɧɬɨɦ (ɩɚɦɹɬɶɸ ɢɥɢ ɞɢɫɤɚɦɢ) ɢ ɫɟɪɜɟɪɨɦ ɰɟɥɢɤɨɦ, ɚ ɜɨ 
ɜɬɨɪɨɦ ɮɚɣɥ ɫɟɪɜɢɫ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ (ɨɬɤɪɵɬɢɟ, ɡɚɤɪɵɬɢɟ, 
ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɱɚɫɬɢ ɮɚɣɥɚ, ɫɞɜɢɝ ɭɤɚɡɚɬɟɥɹ, ɩɪɨɜɟɪɤɭ ɢ ɢɡɦɟɧɟɧɢɟ ɚɬɪɢɛɭɬɨɜ, 
ɢ ɬ.ɩ.). ɉɟɪɜɵɣ ɩɨɞɯɨɞ  ɬɪɟɛɭɟɬ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɩɚɦɹɬɢ ɭ ɤɥɢɟɧɬɚ, ɡɚɬɪɚɬ ɧɚ 
ɩɟɪɟɦɟɳɟɧɢɟ ɧɟɧɭɠɧɵɯ ɱɚɫɬɟɣ ɮɚɣɥɚ. ɉɪɢ ɜɬɨɪɨɦ ɩɨɞɯɨɞɟ ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ 
ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɧɚ ɫɟɪɜɟɪɟ, ɤɥɢɟɧɬ ɦɨɠɟɬ ɧɟ ɢɦɟɬɶ ɞɢɫɤɨɜ ɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ 
ɩɚɦɹɬɢ. 

5.1.2 Иɧɬɟɪɮɟɣɫ ɫɟɪвɟɪа ɞɢɪɟɤɬɨɪɢɣ. 
Ɉɛɟɫɩɟɱɢɜɚɟɬ ɨɩɟɪɚɰɢɢ ɫɨɡɞɚɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɞɢɪɟɤɬɨɪɢɣ, ɢɦɟɧɨɜɚɧɢɹ ɢ 
ɩɟɪɟɢɦɟɧɨɜɚɧɢɹ ɮɚɣɥɨɜ, ɩɟɪɟɦɟɳɟɧɢɟ ɮɚɣɥɨɜ ɢɡ ɨɞɧɨɣ ɞɢɪɟɤɬɨɪɢɢ ɜ ɞɪɭɝɭɸ. 

Ɉɩɪɟɞɟɥɹɟɬ ɚɥɮɚɜɢɬ  ɢ ɫɢɧɬɚɤɫɢɫ ɢɦɟɧ. Ⱦɥɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɬɢɩɚ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɮɚɣɥɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɚɫɬɶ ɢɦɟɧɢ (ɪɚɫɲɢɪɟɧɢɟ) ɥɢɛɨ ɹɜɧɵɣ ɚɬɪɢɛɭɬ. 
ȼɫɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɢɫɬɟɦɵ  ɩɨɡɜɨɥɹɸɬ  ɞɢɪɟɤɬɨɪɢɹɦ  ɫɨɞɟɪɠɚɬɶ 
ɩɨɞɞɢɪɟɤɬɨɪɢɢ - ɬɚɤɚɹ ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ ɧɚɡɵɜɚɟɬɫɹ ɢɟɪɚɪɯɢɱɟɫɤɨɣ. 

ɇɟɤɨɬɨɪɵɟ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɭɤɚɡɚɬɟɥɢ ɢɥɢ ɫɫɵɥɤɢ ɧɚ 
ɩɪɨɢɡɜɨɥɶɧɵɟ ɞɢɪɟɤɬɨɪɢɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨɦɟɳɚɬɶ ɜ ɞɢɪɟɤɬɨɪɢɸ. ɉɪɢ ɷɬɨɦ 
ɦɨɠɧɨ ɫɬɪɨɢɬɶ ɧɟ ɬɨɥɶɤɨ ɞɟɪɟɜɶɹ, ɧɨ ɢ ɩɪɨɢɡɜɨɥɶɧɵɟ ɝɪɚɮɵ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ 
ɧɢɦɢ ɨɱɟɧɶ ɜɚɠɧɚ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ, ɩɨɫɤɨɥɶɤɭ ɜ ɫɥɭɱɚɟ ɝɪɚɮɚ 
ɭɞɚɥɟɧɢɟ ɫɜɹɡɢ ɦɨɠɟɬ  ɩɪɢɜɟɫɬɢ  ɤ  ɩɨɹɜɥɟɧɢɸ  ɧɟɞɨɫɬɢɠɢɦɵɯ ɩɨɞɞɟɪɟɜɶɟɜ, 

ɨɛɧɚɪɭɠɢɜɚɬɶ ɤɨɬɨɪɵɟ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɨɱɟɧɶ ɬɪɭɞɧɨ. 
Кɥɸɱɟɜɨɟ ɪɟɲɟɧɢɟ  ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ - 
ɞɨɥɠɧɵ ɢɥɢ ɧɟ ɞɨɥɠɧɵ ɦɚɲɢɧɵ (ɢɥɢ ɩɪɨɰɟɫɫɵ) ɨɞɢɧɚɤɨɜɨ ɜɢɞɟɬɶ ɢɟɪɚɪɯɢɸ 
ɞɢɪɟɤɬɨɪɢɣ. Ɍɟɫɧɨ ɫɜɹɡɚɧɨ ɫ ɷɬɢɦ ɪɟɲɟɧɢɟɦ ɧɚɥɢɱɢɟ ɟɞɢɧɨɣ ɤɨɪɧɟɜɨɣ 
ɞɢɪɟɤɬɨɪɢɢ (ɦɨɠɧɨ ɢɦɟɬɶ ɬɚɤɭɸ ɞɢɪɟɤɬɨɪɢɸ ɫ ɩɨɞɞɢɪɟɤɬɨɪɢɹɦɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɫɟɪɜɟɪɚ). 

Пɪɨɡɪɚɱɧɨɫɬɶ ɢɦɟɧɨɜɚɧɢя. 

Ⱦɜɟ ɮɨɪɦɵ  ɩɪɨɡɪɚɱɧɨɫɬɢ  ɢɦɟɧɨɜɚɧɢɹ ɪɚɡɥɢɱɚɸɬ - ɩɪɨɡɪɚɱɧɨɫɬɶ 
ɪɚɫɩɨɥɨɠɟɧɢɹ (/sОrvОr/Н1/П1) ɢ ɩɪɨɡɪɚɱɧɨɫɬɶ ɦɢɝɪɚɰɢɢ (ɤɨɝɞɚ ɢɡɦɟɧɟɧɢɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɮɚɣɥɚ ɧɟ ɬɪɟɛɭɟɬ ɢɡɦɟɧɟɧɢɹ ɢɦɟɧɢ). 
ɂɦɟɸɬɫɹ ɬɪɢ ɩɨɞɯɨɞɚ ɤ ɢɦɟɧɨɜɚɧɢɸ: 

 ɦɚɲɢɧɚ + ɩɭɬɶ; 
 ɦɨɧɬɢɪɨɜɚɧɢɟ ɭɞɚɥɟɧɧɵɯ ɮɚɣɥɨɜɵɯ ɫɢɫɬɟɦ ɜ ɥɨɤɚɥɶɧɭɸ ɢɟɪɚɪɯɢɸ 

ɮɚɣɥɨɜ; 
 ɟɞɢɧɫɬɜɟɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ, ɤɨɬɨɪɨɟ ɜɵɝɥɹɞɢɬ ɨɞɢɧɚɤɨɜɨ ɧɚ ɜɫɟɯ 

ɦɚɲɢɧɚɯ. 



ɉɨɫɥɟɞɧɢɣ ɩɨɞɯɨɞ  ɧɟɨɛɯɨɞɢɦ  ɞɥɹ  ɞɨɫɬɢɠɟɧɢɹ  ɬɨɝɨ,  ɱɬɨɛɵ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɫɢɫɬɟɦɚ ɜɵɝɥɹɞɟɥɚ ɤɚɤ ɟɞɢɧɵɣ ɤɨɦɩɶɸɬɟɪ. 

Двɭɯɭɪɨвɧɟвɨɟ ɢɦɟɧɨваɧɢɟ. 
Ȼɨɥɶɲɢɧɫɬɜɨ ɫɢɫɬɟɦ ɢɫɩɨɥɶɡɭɸɬ ɬɭ ɢɥɢ ɢɧɭɸ ɮɨɪɦɭ ɞɜɭɯɭɪɨɜɧɟɜɨɝɨ 
ɢɦɟɧɨɜɚɧɢɹ. Фɚɣɥɵ (ɢ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ) ɢɦɟɸɬ ɫɢɦɜɨɥɢɱɟɫɤɢɟ ɢɦɟɧɚ ɞɥɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɧɨ ɦɨɝɭɬ ɬɚɤɠɟ ɢɦɟɬɶ ɜɧɭɬɪɟɧɧɢɟ ɞɜɨɢɱɧɵɟ ɢɦɟɧɚ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɚɦɨɣ  ɫɢɫɬɟɦɨɣ. ɇɚɩɪɢɦɟɪ, ɜ ɨɩɟɪɚɰɢɢ ɨɬɤɪɵɬɶ ɮɚɣɥ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɞɚɟɬ ɫɢɦɜɨɥɢɱɟɫɤɨɟ ɢɦɹ, ɚ ɜ ɨɬɜɟɬ ɩɨɥɭɱɚɟɬ ɞɜɨɢɱɧɨɟ ɢɦɹ, 
ɤɨɬɨɪɨɟ ɢ ɢɫɩɨɥɶɡɭɟɬ ɜɨ ɜɫɟɯ ɞɪɭɝɢɯ ɨɩɟɪɚɰɢɹɯ ɫ ɞɚɧɧɵɦ ɮɚɣɥɨɦ. 

ɋɩɨɫɨɛɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɜɨɢɱɧɵɯ ɢɦɟɧ ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɪɚɡɧɵɯ ɫɢɫɬɟɦɚɯ: 

 ɢɦɹ ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶ ɧɚ ɫɟɪɜɟɪ ɢ ɮɚɣɥ; 
 ɜ  ɤɚɱɟɫɬɜɟ  ɞɜɨɢɱɧɵɯ  ɢɦɟɧ ɩɪɢ ɩɪɨɫɦɨɬɪɟ ɫɢɦɜɨɥɶɧɵɯ ɢɦɟɧ 

ɜɨɡɜɪɚɳɚɸɬɫɹ ɦɚɧɞɚɬɵ, ɫɨɞɟɪɠɚɳɢɟ ɩɨɦɢɦɨ ɩɪɚɜ ɞɨɫɬɭɩɚ ɥɢɛɨ 
ɮɢɡɢɱɟɫɤɢɣ ɧɨɦɟɪ ɦɚɲɢɧɵ ɫ ɫɟɪɜɟɪɨɦ, ɥɢɛɨ ɫɟɬɟɜɨɣ ɚɞɪɟɫ ɫɟɪɜɟɪɚ, ɚ 
ɬɚɤɠɟ ɧɨɦɟɪ ɮɚɣɥɚ. 

ȼ ɨɬɜɟɬ ɧɚ ɫɢɦɜɨɥɶɧɨɟ ɢɦɹ ɧɟɤɨɬɨɪɵɟ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɜɨɡɜɪɚɳɚɬɶ ɧɟɫɤɨɥɶɤɨ 
ɞɜɨɢɱɧɵɯ ɢɦɟɧ (ɞɥɹ ɮɚɣɥɚ ɢ ɟɝɨ ɞɭɛɥɟɣ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɫ ɮɚɣɥɨɦ. 

5.1.3 Сɟɦаɧɬɢɤа ɪаɡɞɟɥɟɧɢя ɮаɣɥɨв. 

 

UNIX-ɫɟɦɚɧɬɢɤɚ. 

ȿɫɬɟɫɬɜɟɧɧɚɹ ɫɟɦɚɧɬɢɤɚ ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɨɣ ЭȼɆ - ɟɫɥɢ ɡɚ ɨɩɟɪɚɰɢɟɣ ɡɚɩɢɫɢ 
ɫɥɟɞɭɟɬ  ɱɬɟɧɢɟ,  ɬɨ  ɪɟɡɭɥɶɬɚɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɥɟɞɧɟɣ ɢɡ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ 
ɨɩɟɪɚɰɢɣ ɡɚɩɢɫɢ. ȼ  ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ  ɫɢɫɬɟɦɟ  ɬɚɤɨɣ ɫɟɦɚɧɬɢɤɢ ɞɨɫɬɢɱɶ ɥɟɝɤɨ 
ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɢɦɟɟɬɫɹ ɨɞɢɧ ɮɚɣɥ-ɫɟɪɜɟɪ, ɚ ɤɥɢɟɧɬɵ ɧɟ ɢɦɟɸɬ 
ɤɷɲɟɣ. ɉɪɢ ɧɚɥɢɱɢɢ ɤɷɲɟɣ ɫɟɦɚɧɬɢɤɚ ɧɚɪɭɲɚɟɬɫɹ. ɇɚɞɨ ɥɢɛɨ ɫɪɚɡɭ ɜɫɟ 
ɢɡɦɟɧɟɧɢɹ ɜ ɤɷɲɚɯ ɨɬɪɚɠɚɬɶ ɜ ɮɚɣɥɚɯ, ɥɢɛɨ ɦɟɧɹɬɶ ɫɟɦɚɧɬɢɤɭ ɪɚɡɞɟɥɟɧɢɹ 
ɮɚɣɥɨɜ. 
 ȿɳɟ ɨɞɧɚ ɩɪɨɛɥɟɦɚ - ɬɪɭɞɧɨ ɫɨɯɪɚɧɢɬɶ ɫɟɦɚɧɬɢɤɭ ɨɛɳɟɝɨ ɭɤɚɡɚɬɟɥɹ ɮɚɣɥɚ (ɜ 
UNIX ɨɧ ɨɛɳɢɣ ɞɥɹ ɨɬɤɪɵɜɲɟɝɨ ɮɚɣɥ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɞɨɱɟɪɧɢɯ ɩɪɨɰɟɫɫɨɜ) - 

ɞɥɹ ɩɪɨɰɟɫɫɨɜ ɧɚ ɪɚɡɧɵɯ ЭȼɆ ɬɪɭɞɧɨ ɢɦɟɬɶ ɨɛɳɢɣ ɭɤɚɡɚɬɟɥɶ. 

Нɟɢɡɦɟɧяɟɦɵɟ ɮɚɣɥɵ  -  ɨɱɟɧɶ ɪɚɞɢɤɚɥɶɧɵɣ  ɩɨɞɯɨɞ ɤ ɢɡɦɟɧɟɧɢɸ ɫɟɦɚɧɬɢɤɢ 
ɪɚɡɞɟɥɟɧɢɹ ɮɚɣɥɨɜ. 
Ɍɨɥɶɤɨ ɞɜɟ ɨɩɟɪɚɰɢɢ - ɫɨɡɞɚɬɶ ɢ ɱɢɬɚɬɶ. Ɇɨɠɧɨ ɡɚɦɟɧɢɬɶ ɧɨɜɵɦ ɮɚɣɥɨɦ 
ɫɬɚɪɵɣ - ɬ.ɟ. ɦɨɠɧɨ ɦɟɧɹɬɶ ɞɢɪɟɤɬɨɪɢɢ. ȿɫɥɢ ɨɞɢɧ ɩɪɨɰɟɫɫ ɱɢɬɚɟɬ ɮɚɣɥ, ɚ 
ɞɪɭɝɨɣ ɟɝɨ ɩɨɞɦɟɧɹɟɬ, ɬɨ ɦɨɠɧɨ ɩɨɡɜɨɥɢɬɶ ɩɟɪɜɨɦɭ ɩɪɨɰɟɫɫɭ ɞɨɪɚɛɨɬɚɬɶ ɫɨ 
ɫɬɚɪɵɦ ɮɚɣɥɨɦ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ ɭɠɟ ɪɚɛɨɬɚɬɶ ɫ ɧɨɜɵɦ. 

 

ɋɟɦɚɧɬɢɤɚ ɫɟɫɫɢɣ. 
ɂɡɦɟɧɟɧɢɹ ɨɬɤɪɵɬɨɝɨ  ɮɚɣɥɚ  ɜɢɞɧɵ ɬɨɥɶɤɨ ɬɨɦɭ ɩɪɨɰɟɫɫɭ (ɢɥɢ ɦɚɲɢɧɟ), 
ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, ɚ ɥɢɲɶ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɮɚɣɥɚ ɫɬɚɧɨɜɹɬɫɹ 
ɜɢɞɧɵ ɞɪɭɝɢɦ ɩɪɨɰɟɫɫɚɦ (ɢɥɢ ɦɚɲɢɧɚɦ). Чɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɟɫɥɢ ɞɜɚ ɩɪɨɰɟɫɫɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɥɢ ɫ ɨɞɧɢɦ ɮɚɣɥɨɦ - ɥɢɛɨ ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 



ɩɪɨɰɟɫɫɨɦ, ɩɨɫɥɟɞɧɢɦ ɡɚɤɪɵɜɲɢɦ ɮɚɣɥ, ɥɢɛɨ ɦɨɠɧɨ ɬɨɥɶɤɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 
ɨɞɢɧ ɢɡ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɮɚɣɥɚ ɫɬɚɧɟɬ ɬɟɤɭɳɢɦ.  

Ɍɪɚɧɡɚɤɰɢɢ. 
ɉɪɨɰɟɫɫ ɜɵɞɚɟɬ ɨɩɟɪɚɰɢɸ «ɇАЧАɅɈ ɌɊАɇЗАКЦɂɂ», ɫɨɨɛɳɚɹ ɬɟɦ ɫɚɦɵɦ, 
ɱɬɨ ɩɨɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɛɟɡ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɞɪɭɝɢɯ 
ɩɪɨɰɟɫɫɨɜ. Зɚɬɟɦ  ɜɵɞɚɟɬ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  ɱɬɟɧɢɣ  ɢ  ɡɚɩɢɫɟɣ, 
ɡɚɤɚɧɱɢɜɚɸɳɭɸɫɹ ɨɩɟɪɚɰɢɟɣ  «КɈɇȿЦ  ɌɊАɇЗАКЦɂɂ».  ȿɫɥɢ  ɧɟɫɤɨɥɶɤɨ 
ɬɪɚɧɡɚɤɰɢɣ ɫɬɚɪɬɭɸɬ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɪɟɦɹ, ɬɨ ɫɢɫɬɟɦɚ ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ 
ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɬɚɤɢɦ, ɤɚɤɢɦ ɛɵ ɨɧ ɛɵɥ ɜ ɫɥɭɱɚɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɬɪɚɧɡɚɤɰɢɣ (ɜ ɧɟɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ). ɉɪɢɦɟɪ - ɛɚɧɤɨɜɫɤɢɟ 
ɨɩɟɪɚɰɢɢ. 

5.2 Ɋɟɚɥɢɡɚɰɢя ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɮɚɣɥɨɜɵɯ ɫɢɫɬɟɦ. 
ȼɵɲɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɚɫɩɟɤɬɵ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɮɚɣɥɨɜɵɯ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ 
ɜɢɞɧɵ ɩɨɥɶɡɨɜɚɬɟɥɸ.  ɇɢɠɟ  ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ  ɪɟɚɥɢɡɚɰɢɨɧɧɵɟ ɚɫɩɟɤɬɵ. 

5.2.1 Иɫɩɨɥɶɡɨваɧɢɟ ɮаɣɥɨв. 

ɉɪɢɫɬɭɩɚɹ ɤ ɪɟɚɥɢɡɚɰɢɢ ɨɱɟɧɶ ɜɚɠɧɨ ɩɨɧɢɦɚɬɶ, ɤɚɤ ɫɢɫɬɟɦɚ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. ɉɪɢɜɟɞɟɦ   ɪɟɡɭɥɶɬɚɬɵ   ɧɟɤɨɬɨɪɵɯ   ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɚɣɥɨɜ (ɫɬɚɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ) ɜ ɭɧɢɜɟɪɫɢɬɟɬɚɯ. Ɉɱɟɧɶ 
ɜɚɠɧɨ ɨɰɟɧɢɜɚɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɞɚɧɧɵɯ. 
a) ɛɨɥɶɲɢɧɫɬɜɨ  ɮɚɣɥɨɜ  ɢɦɟɸɬ  ɪɚɡɦɟɪ  ɦɟɧɟɟ  10К. (ɋɥɟɞɭɟɬ ɩɟɪɟɤɚɱɢɜɚɬɶ 

ɰɟɥɢɤɨɦ). 
b) ɱɬɟɧɢɟ ɜɫɬɪɟɱɚɟɬɫɹ ɝɨɪɚɡɞɨ ɱɚɳɟ ɡɚɩɢɫɢ. (Кɷɲɢɪɨɜɚɧɢɟ).  
c) ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵ, ɩɪɨɢɡɜɨɥɶɧɵɣ ɞɨɫɬɭɩ ɪɟɞɨɤ. 

(ɍɩɪɟɠɞɚɸɳɟɟ ɤɷɲɢɪɨɜɚɧɢɟ, ɱɬɟɧɢɟ ɫ ɡɚɩɚɫɨɦ, ɜɵɬɚɥɤɢɜɚɧɢɟ ɩɨɫɥɟ ɡɚɩɢɫɢ 
ɫɥɟɞɭɟɬ ɝɪɭɩɩɢɪɨɜɚɬɶ). 
d) ɛɨɥɶɲɢɧɫɬɜɨ ɮɚɣɥɨɜ ɢɦɟɸɬ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɠɢɡɧɢ. (ɋɨɡɞɚɜɚɬɶ ɮɚɣɥ ɜ 

ɤɥɢɟɧɬɟ ɢ ɞɟɪɠɚɬɶ ɟɝɨ ɬɚɦ ɞɨ ɭɧɢɱɬɨɠɟɧɢɹ). 
e) ɦɚɥɨ ɮɚɣɥɨɜ ɪɚɡɞɟɥɹɸɬɫɹ (ɤɷɲɢɪɨɜɚɧɢɟ ɜ ɤɥɢɟɧɬɟ ɢ ɫɟɦɚɧɬɢɤɚ ɫɟɫɫɢɣ). 

f) ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɤɥɚɫɫɵ ɮɚɣɥɨɜ ɫ ɪɚɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
(ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɫɢɫɬɟɦɟ ɪɚɡɧɵɟ ɦɟɯɚɧɢɡɦɵ ɞɥɹ ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ). 
 

5.2.2 Сɬɪɭɤɬɭɪа ɫɢɫɬɟɦɵ. 
ȿɫɬɶ ɥɢ раɡɧɢɰа ɦɟɠɞɭ ɤɥɢɟɧɬаɦɢ ɢ ɫɟрɜɟраɦɢ? ɂɦɟɸɬɫɹ ɫɢɫɬɟɦɵ, ɝɞɟ ɜɫɟ 
ɦɚɲɢɧɵ ɢɦɟɸɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɉɈ ɢ ɥɸɛɚɹ ɦɚɲɢɧɚ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶ 
ɮɚɣɥɨɜɵɣ ɫɟɪɜɢɫ. ȿɫɬɶ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɫɟɪɜɟɪɵ ɹɜɥɹɸɬɫɹ ɨɛɵɱɧɵɦɢ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɦɨɝɭɬ ɛɵɬɶ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɵ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 
ɨɞɧɨɣ ɦɚɲɢɧɟ ɫ ɤɥɢɟɧɬɚɦɢ ɢɥɢ ɧɚ ɪɚɡɧɵɯ. ȿɫɬɶ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɤɥɢɟɧɬɵ ɢ 
ɫɟɪɜɟɪɵ ɹɜɥɹɸɬɫɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨ ɪɚɡɧɵɦɢ ɦɚɲɢɧɚɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɚɩɩɚɪɚɬɭɪɵ ɢɥɢ ɉɈ (ɬɪɟɛɭɸɬ ɪɚɡɥɢɱɧɵɯ Ɉɋ, ɧɚɩɪɢɦɟɪ). 
Вɬороɣ ɜоɩроɫ  -  ɞɨɥɠɧɵ ɥɢ ɛɵɬɶ ɮɚɣɥɨɜɵɣ ɫɟɪɜɟɪ ɢ ɫɟɪɜɟɪ ɞɢɪɟɤɬɨɪɢɣ 
ɨɬɞɟɥɶɧɵɦɢ ɫɟɪɜɟɪɚɦɢ ɢɥɢ ɛɵɬɶ ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɜ ɨɞɢɧ ɫɟɪɜɟɪ. Ɋɚɡɞɟɥɟɧɢɟ 
ɩɨɡɜɨɥɹɟɬ ɢɦɟɬɶ ɪɚɡɧɵɟ ɫɟɪɜɟɪɵ ɞɢɪɟɤɬɨɪɢɣ (UNIX, MS-DOS) ɢ ɨɞɢɧ 



ɮɚɣɥɨɜɵɣ ɫɟɪɜɟɪ. Ɉɛɴɟɞɢɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 
ɢɡɞɟɪɠɤɢ. 

ȼ ɫɥɭɱɚɟ ɪɚɡɞɟɥɟɧɢɹ ɫɟɪɜɟɪɨɜ ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɡɧɵɯ ɫɟɪɜɟɪɨɜ ɞɢɪɟɤɬɨɪɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɩɨɞɞɟɪɟɜɶɟɜ ɜɨɡɧɢɤɚɟɬ ɫɥɟɞɭɸɳɚɹ ɩɪɨɛɥɟɦɚ. ȿɫɥɢ ɩɟɪɜɵɣ 
ɜɵɡɜɚɧɧɵɣ ɫɟɪɜɟɪ ɛɭɞɟɬ ɩɨɨɱɟɪɟɞɧɨ ɨɛɪɚɳɚɬɶɫɹ ɤɨ ɜɫɟɦ ɫɥɟɞɭɸɳɢɦ, ɬɨ 
ɜɨɡɧɢɤɚɸɬ ɛɨɥɶɲɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ. ȿɫɥɢ ɠɟ ɩɟɪɜɵɣ ɫɟɪɜɟɪ 
ɩɟɪɟɞɚɟɬ ɨɫɬɚɬɨɤ ɢɦɟɧɢ ɜɬɨɪɨɦɭ, ɚ ɬɨɬ ɬɪɟɬɶɟɦɭ, ɢ ɬ.ɞ., ɬɨ ɷɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ RPC. 

ȼɨɡɦɨɠɧɵɣ ɜɵɯɨɞ - ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɷɲɚ ɩɨɞɫɤɚɡɨɤ. Ɉɞɧɚɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ 
ɩɨɥɭɱɟɧɢɢ ɨɬ ɫɟɪɜɟɪɚ ɞɢɪɟɤɬɨɪɢɣ ɭɫɬɚɪɟɜɲɟɝɨ ɞɜɨɢɱɧɨɝɨ ɢɦɟɧɢ ɤɥɢɟɧɬ ɞɨɥɠɟɧ 
ɛɵɬɶ ɝɨɬɨɜ ɩɨɥɭɱɢɬɶ ɨɬɤɚɡ ɨɬ ɮɚɣɥɨɜɨɝɨ ɫɟɪɜɟɪɚ ɢ ɩɨɜɬɨɪɧɨ ɨɛɪɚɳɚɬɶɫɹ  ɤ 
ɫɟɪɜɟɪɭ ɞɢɪɟɤɬɨɪɢɣ (ɤɥɢɟɧɬ ɦɨɠɟɬ ɧɟ ɛɵɬɶ ɤɨɧɟɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ!). 
Поɫɥɟɞɧɢɣ ɜаɠɧɵɣ ɜоɩроɫ - ɞɨɥɠɧɵ ɥɢ ɫɟɪɜɟɪɵ ɯɪɚɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɤɥɢɟɧɬɚɯ. 

ɋɟɪɜɟɪɵ ɫ ɫɨɫɬɨяɧɢɟɦ. Ⱦɨɫɬɨɢɧɫɬɜɚ. 
a) Кɨɪɨɱɟ ɫɨɨɛɳɟɧɢɹ (ɞɜɨɢɱɧɵɟ ɢɦɟɧɚ ɢɫɩɨɥɶɡɭɸɬ ɬɚɛɥɢɰɭ ɨɬɤɪɵɬɵɯ ɮɚɣɥɨɜ). 
b) ɜɵɲɟ  ɷɮɮɟɤɬɢɜɧɨɫɬɶ (ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɬɤɪɵɬɵɯ ɮɚɣɥɚɯ ɦɨɠɟɬ ɯɪɚɧɢɬɶɫɹ ɜ 

ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ). 

c) ɛɥɨɤɢ ɢɧɮɨɪɦɚɰɢɢ ɦɨɝɭɬ ɱɢɬɚɬɶɫɹ ɫ ɭɩɪɟɠɞɟɧɢɟɦ. 
d) ɭɛɟɞɢɬɶɫɹ ɜ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɡɚɩɪɨɫɚ ɥɟɝɱɟ, ɟɫɥɢ ɟɫɬɶ ɫɨɫɬɨɹɧɢɟ (ɧɚɩɪɢɦɟɪ, 

ɯɪɚɧɢɬɶ ɧɨɦɟɪ ɩɨɫɥɟɞɧɟɝɨ ɡɚɩɪɨɫɚ). 
e) ɜɨɡɦɨɠɧɚ ɨɩɟɪɚɰɢɹ ɡɚɯɜɚɬɚ ɮɚɣɥɚ. 
 

ɋɟɪɜɟɪɵ ɛɟɡ ɫɨɫɬɨяɧɢя. Ⱦɨɫɬɨɢɧɫɬɜɚ. 

a)  ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɲɢɛɤɚɦ. 
b)  ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɩɟɪɚɰɢɣ ɈɌКɊЫɌɖ/ЗАКɊЫɌɖ.  
c)  ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɚɦɹɬɶ ɞɥɹ ɬɚɛɥɢɰ.  
d)  ɧɟɬ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɱɢɫɥɨ ɨɬɤɪɵɬɵɯ ɮɚɣɥɨɜ.  
e)  ɧɟɬ ɩɪɨɛɥɟɦ ɩɪɢ ɤɪɚɯɟ ɤɥɢɟɧɬɚ. 
 

5.2.3 Кɷɲɢɪɨɜɚɧɢɟ. 
ȼ ɫɢɫɬɟɦɟ  ɤɥɢɟɧɬ-ɫɟɪɜɟɪ  ɫ  ɩɚɦɹɬɶɸ ɢ ɞɢɫɤɚɦɢ ɟɫɬɶ ɱɟɬɵɪɟ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 
ɦɟɫɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɮɚɣɥɨɜ ɢɥɢ ɢɯ ɱɚɫɬɟɣ. 

ȼɨ-ɩɟɪɜɵɯ, ɯɪɚɧɟɧɢɟ  ɮɚɣɥɨɜ ɧа ɞɢɫɤаɯ ɫɟɪвɟɪа. ɇɟɬ ɩɪɨɛɥɟɦɵ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɬɨɥɶɤɨ ɨɞɧɚ ɤɨɩɢɹ ɮɚɣɥɚ ɫɭɳɟɫɬɜɭɟɬ. Ƚɥɚɜɧɚɹ 
ɩɪɨɛɥɟɦɚ - ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɩɨɫɤɨɥɶɤɭ ɞɥɹ ɨɛɦɟɧɚ ɫ ɮɚɣɥɨɦ ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɞɚɱɚ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɨɛɟ ɫɬɨɪɨɧɵ ɢ ɨɛɦɟɧ ɫ ɞɢɫɤɨɦ. 

ȼɨ-ɜɬɨɪɵɯ, ɤɷɲɢɪɨɜɚɧɢɟ в ɩаɦяɬɢ ɫɟɪвɟɪа. Ⱦɜɟ ɩɪɨɛɥɟɦɵ - ɩɨɦɟɳɚɬɶ ɜ ɤɷɲ 
ɮɚɣɥɵ ɰɟɥɢɤɨɦ ɢɥɢ ɛɥɨɤɢ ɞɢɫɤɚ, ɢ ɤɚɤ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɬɚɥɤɢɜɚɧɢɟ ɢɡ ɤɷɲɚ. 

Кɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ  ɢɡɞɟɪɠɤɢ  ɨɫɬɚɸɬɫɹ. 
ɂɡɛɚɜɢɬɶɫɹ ɨɬ ɤɨɦɦɭɧɢɤɚɰɢɣ ɩɨɡɜɨɥɹɟɬ ɤɷɲɢɪɨɜɚɧɢɟ ɜ ɦɚɲɢɧɟ ɤɥɢɟɧɬɚ. 



ȼ ɬɪɟɬɶɢɯ, ɤɷɲɢɪɨɜɚɧɢɟ ɧа ɞɢɫɤɟ ɤɥɢɟɧɬа. Ɉɧɨ ɦɨɠɟɬ ɧɟ ɞɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜ 
ɩɟɪɟɞ ɤɷɲɢɪɨɜɚɧɢɟɦ ɜ ɩɚɦɹɬɢ ɫɟɪɜɟɪɚ, ɚ ɫɥɨɠɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ. 
ɉɨɷɬɨɦɭ ɪɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɱɟɬɜɟɪɬɵɣ ɜɚɪɢɚɧɬ - ɨɪɝɚɧɢɡɚɰɢɸ 
ɤɷɲɢɪɨɜɚɧɢɹ в ɩаɦяɬɢ ɤɥɢɟɧɬа. ɉɪɢ ɷɬɨɦ ɢɦɟɟɬɫɹ ɬɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚ: 
a) ɤɷɲɢɪɨɜɚɧɢɟ ɜ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɟ. (ɏɨɪɨɲɨ, ɟɫɥɢ М ɮɚɣɥɨɦ ɚɤɬɢɜɧɨ ɪɚɛɨɬɚɟɬ 

ɨɞɢɧ ɩɪɨɰɟɫɫ - ɦɧɨɝɨɤɪɚɬɧɨ ɨɬɤɪɵɜɚɟɬ ɢ ɡɚɤɪɵɜɚɟɬ ɮɚɣɥ, ɱɢɬɚɟɬ ɢ ɩɢɲɟɬ, 
ɧɚɩɪɢɦɟɪ ɜ ɫɥɭɱɚɟ ɩɪɨɰɟɫɫɚ ɛɚɡɵ ɞɚɧɧɵɯ). 

b) ɤɷɲɢɪɨɜɚɧɢɟ ɜ ɹɞɪɟ. (ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɨɛɪɚɳɟɧɢɟ ɤ ɹɞɪɭ). 

c) ɤɷɲ-ɦɟɧɟɞɠɟɪ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. (əɞɪɨ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɮɭɧɤɰɢɣ 
ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ, ɧɨ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦ ɭɪɨɜɧɟ ɬɪɭɞɧɨ ɷɮɮɟɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɦɹɬɶ, ɨɫɨɛɟɧɧɨ ɜ ɫɥɭɱɚɟ ɜɢɪɬɭɚɥɶɧɨɣ ɩɚɦɹɬɢ. ȼɨɡɦɨɠɧɚ 
ɮɢɤɫɚɰɢɹ ɫɬɪɚɧɢɰ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɨɛɦɟɧɨɜ ɫ ɞɢɫɤɨɦ). 

Ɉɰɟɧɢɬɶ ɜɵɛɨɪ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɫɩɨɫɨɛɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɭɱɟɬɟ ɯɚɪɚɤɬɟɪɚ 
ɩɪɢɥɨɠɟɧɢɣ ɢ ɞɚɧɧɵɯ ɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɢ ɩɪɨɰɟɫɫɨɪɨɜ, ɩɚɦɹɬɟɣ, ɞɢɫɤɨɜ ɢ ɫɟɬɢ. 

Кɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɤɷшɟɣ. 
Кɷɲɢɪɨɜɚɧɢɟ ɜ ɤɥɢɟɧɬɟ ɫɨɡɞɚɟɬ ɫɟɪɶɟɡɧɭɸ ɩɪɨɛɥɟɦɭ - ɫɥɨɠɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ 
ɤɷɲɟɣ  ɜ ɫɨɝɥɚɫɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Аɥɝɨɪɢɬɦ ɫɨ ɫɤɜɨɡɧɨɣ ɡɚɩɢɫɶю. 

Эɬɨɬ ɚɥɝɨɪɢɬɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɞɢɮɢɰɢɪɭɟɦɵɟ ɞɚɧɧɵɟ ɩɢɲɭɬɫɹ ɜ ɤɷɲ ɢ ɫɪɚɡɭ 
ɠɟ ɩɨɫɵɥɚɸɬɫɹ ɫɟɪɜɟɪɭ,  ɧɟ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ. ɉɪɢ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɚɯ ɜɫɟ ɤɷɲɢ “ɩɨɞɫɥɭɲɢɜɚɥɢ” ɲɢɧɭ, ɱɟɪɟɡ 
ɤɨɬɨɪɭɸ ɬɚɦ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜɫɟ “ɫɤɜɨɡɧɵɟ” ɡɚɩɢɫɢ ɜ ɩɚɦɹɬɶ, ɢ ɫɪɚɡɭ ɠɟ 
ɨɛɧɨɜɥɹɥɢ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɧɢɯ ɞɚɧɧɵɟ. ȼ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɟ ɬɚɤɨɟ 
“ɩɨɞɫɥɭɲɢɜɚɧɢɟ” ɧɟɜɨɡɦɨɠɧɨ, ɚ ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ ɢɡ 
ɤɷɲɚ ɩɪɨɜɟɪɹɬɶ, ɧɟ ɭɫɬɚɪɟɥɚ ɥɢ ɢɧɮɨɪɦɚɰɢɹ ɜ ɤɷɲɟ. Кɪɨɦɟ ɬɨɝɨ, ɡɚɩɢɫɶ 
ɜɵɡɵɜɚɟɬ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ. 

Аɥɝɨɪɢɬɦ ɫ  ɨɬɥɨɠɟɧɧɨɣ  ɡɚɩɢɫɶю. Чɟɪɟɡ ɪɟɝɭɥɹɪɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ 
ɜɫɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɛɥɨɤɢ ɩɢɲɭɬɫɹ ɜ ɮɚɣɥ (ɬɚɤ ɧɚ ɬɪɚɞɢɰɢɨɧɧɵɯ ЭȼɆ 
ɪɚɛɨɬɚɟɬ OC UNIX). Эɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɲɟ, ɧɨ ɫɟɦɚɧɬɢɤɚ ɧɟɩɨɧɹɬɧɚ 
ɩɨɥɶɡɨɜɚɬɟɥɸ. 

Аɥɝɨɪɢɬɦ ɡɚɩɢɫɢ ɜ ɮɚɣɥ ɩɪɢ ɡɚɤɪɵɬɢɢ ɮɚɣɥɚ. Ɋɟɚɥɢɡɭɟɬ ɫɟɦɚɧɬɢɤɭ ɫɟɫɫɢɣ. 
Ɍɚɤɨɣ ɚɥɝɨɪɢɬɦ, ɧɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ, ɤɚɠɟɬɫɹ ɨɱɟɧɶ ɧɟɭɞɚɱɧɵɦ ɞɥɹ ɫɢɬɭɚɰɢɣ, 
ɤɨɝɞɚ ɧɟɫɤɨɥɶɤɨ ɩɪɨɰɟɫɫɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɤɪɵɥɢ ɨɞɢɧ ɮɚɣɥ ɢ 
ɦɨɞɢɮɢɰɢɪɨɜɚɥɢ ɟɝɨ. Ɉɞɧɚɤɨ, ɚɧɚɥɨɝɢɱɧɚɹ ɤɚɪɬɢɧɚ ɩɪɨɢɫɯɨɞɢɬ ɢ ɧɚ 
ɬɪɚɞɢɰɢɨɧɧɨɣ ЭȼɆ, ɤɨɝɞɚ ɞɜɚ ɩɪɨɰɟɫɫɚ ɧɚ ɨɞɧɨɣ ЭȼɆ ɨɬɤɪɵɜɚɸɬ ɮɚɣɥ, 
ɱɢɬɚɸɬ ɟɝɨ, ɦɨɞɢɮɢɰɢɪɭɸɬ ɜ ɫɜɨɟɣ ɩɚɦɹɬɢ ɢ ɩɢɲɭɬ ɧɚɡɚɞ ɜ ɮɚɣɥ. 

Аɥɝɨɪɢɬɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя. Ɇɨɠɧɨ ɜɵɞɟɪɠɚɬɶ ɫɟɦɚɧɬɢɤɭ 
UNIX, ɧɨ ɧɟ ɷɮɮɟɤɬɢɜɧɨ, ɧɟɧɚɞɟɠɧɨ, ɢ ɩɥɨɯɨ ɦɚɫɲɬɚɛɢɪɭɟɬɫɹ.  

5.2.4 Ɋɚɡɦɧɨɠɟɧɢɟ. 
ɋɢɫɬɟɦɚ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɬɚɤɨɣ ɫɟɪɜɢɫ, ɤɚɤ ɩɨɞɞɟɪɠɚɧɢɟ ɞɥɹ ɭɤɚɡɚɧɧɵɯ 
ɮɚɣɥɨɜ ɧɟɫɤɨɥɶɤɢɯ ɤɨɩɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɟɪɜɟɪɚɯ. Ƚɥɚɜɧɵɟ ɰɟɥɢ: 

1) ɉɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ. 



2) ɉɨɜɵɫɢɬɶ  ɞɨɫɬɭɩɧɨɫɬɶ  (ɤɪɚɯ ɨɞɧɨɝɨ ɫɟɪɜɟɪɚ ɧɟ ɜɵɡɵɜɚɟɬ ɧɟɞɨɫɬɭɩɧɨɫɬɶ 
ɪɚɡɦɧɨɠɟɧɧɵɯ ɮɚɣɥɨɜ). 

3) Ɋɚɫɩɪɟɞɟɥɢɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɧɟɫɤɨɥɶɤɨ ɫɟɪɜɟɪɨɜ.  
 

ɂɦɟɸɬɫɹ ɬɪɢ ɫɯɟɦɵ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɦɧɨɠɟɧɢɹ: 
a) əɜɧɨɟ ɪɚɡɦɧɨɠɟɧɢɟ (ɧɟɩɪɨɡɪɚɱɧɨ). ȼ ɨɬɜɟɬ ɧɚ ɨɬɤɪɵɬɢɟ ɮɚɣɥɚ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɵɞɚɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɞɜɨɢɱɧɵɯ ɢɦɟɧ, ɤɨɬɨɪɵɟ ɨɧ ɞɨɥɠɟɧ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɹɜɧɨɝɨ ɞɭɛɥɢɪɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɫ ɮɚɣɥɚɦɢ.  

b) «Ʌɟɧɢɜɨɟ» ɪɚɡɦɧɨɠɟɧɢɟ. ɋɧɚɱɚɥɚ ɤɨɩɢɹ ɫɨɡɞɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɫɟɪɜɟɪɟ, ɚ 
ɡɚɬɟɦ  ɨɧ  ɫɚɦ  ɚɜɬɨɦɚɬɢɱɟɫɤɢ  ɫɨɡɞɚɟɬ  (ɜ  ɫɜɨɛɨɞɧɨɟ  ɜɪɟɦɹ) 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɩɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɯ ɩɨɞɞɟɪɠɚɧɢɟ.  

c) ɋɢɦɦɟɬɪɢɱɧɨɟ ɪɚɡɦɧɨɠɟɧɢɟ. ȼɫɟ ɨɩɟɪɚɰɢɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɡɵɜɚɸɬɫɹ ɜ 
ɧɟɫɤɨɥɶɤɢɯ ɫɟɪɜɟɪɚɯ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹɸɬɫɹ. 

ɉɪɨɬɨɤɨɥɵ ɤɨɪɪɟɤɰɢɢ. 
ɉɪɨɫɬɨ ɩɨɫɵɥɤɚ ɫɨɨɛɳɟɧɢɣ ɫ ɨɩɟɪɚɰɢɟɣ ɤɨɪɪɟɤɰɢɢ ɤɚɠɞɨɣ ɤɨɩɢɢ ɹɜɥɹɟɬɫɹ ɧɟ  
ɨɱɟɧɶ  ɯɨɪɨɲɢɦ ɪɟɲɟɧɢɟɦ, ɩɨɫɤɨɥɶɤɭ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣ ɧɟɤɨɬɨɪɵɟ ɤɨɩɢɢ ɦɨɝɭɬ 
ɨɫɬɚɬɶɫɹ ɧɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦɢ. ɂɦɟɸɬɫɹ  ɞɜɚ ɚɥɝɨɪɢɬɦɚ, ɤɨɬɨɪɵɟ ɪɟɲɚɸɬ 
ɷɬɭ ɩɪɨɛɥɟɦɭ. 

(1) Ɇɟɬɨɞ ɪɚɡɦɧɨɠɟɧɢɹ ɝɥɚɜɧɨɣ ɤɨɩɢɢ. Ɉɞɢɧ ɫɟɪɜɟɪ ɨɛɴɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ, 
ɚ ɨɫɬɚɥɶɧɵɟ - ɩɨɞɱɢɧɟɧɧɵɦɢ. ȼɫɟ ɢɡɦɟɧɟɧɢɹ ɮɚɣɥɚ ɩɨɫɵɥɚɸɬɫɹ ɝɥɚɜɧɨɦɭ 
ɫɟɪɜɟɪɭ. Ɉɧ ɫɧɚɱɚɥɚ ɤɨɪɪɟɤɬɢɪɭɟɬ ɫɜɨɸ ɥɨɤɚɥɶɧɭɸ ɤɨɩɢɸ, ɚ ɡɚɬɟɦ 
ɪɚɫɫɵɥɚɟɬ ɩɨɞɱɢɧɟɧɧɵɦ ɫɟɪɜɟɪɚɦ ɭɤɚɡɚɧɢɹ ɨ ɤɨɪɪɟɤɰɢɢ. Чɬɟɧɢɟ ɮɚɣɥɚ 
ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɥɸɛɨɣ ɫɟɪɜɟɪ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɤɨɩɢɣ ɜ 
ɫɥɭɱɚɟ ɤɪɚɯɚ ɝɥɚɜɧɨɝɨ ɫɟɪɜɟɪɚ ɞɨ ɡɚɜɟɪɲɟɧɢɹ ɢɦ ɪɚɫɫɵɥɤɢ ɜɫɟɯ ɭɤɚɡɚɧɢɣ ɨ 
ɤɨɪɪɟɤɰɢɢ, ɝɥɚɜɧɵɣ ɫɟɪɜɟɪ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɤɨɪɪɟɤɰɢɢ ɫɜɨɟɣ ɤɨɩɢɢ 
ɡɚɩɨɦɢɧɚɟɬ ɜ ɫɬɚɛɢɥɶɧɨɣ ɩɚɦɹɬɢ ɡɚɞɚɧɢɟ ɧɚ ɤɨɪɪɟɤɰɢɸ. ɋɥɚɛɨɫɬɶ - ɜɵɯɨɞ 
ɢɡ ɫɬɪɨɹ ɝɥɚɜɧɨɝɨ ɫɟɪɜɟɪɚ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɤɨɪɪɟɤɰɢɢ. 

(2)   Ɇɟɬɨɞ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɤɨɪɪɟɤɰɢɢ ɜɫɟɯ ɤɨɩɢɣ. ȼɫɟ ɢɡɦɟɧɟɧɢɹ ɮɚɣɥɚ 
ɩɨɫɵɥɚɸɬɫɹ (ɢɫɩɨɥɶɡɭɹ ɧɚɞɟɠɧɵɟ ɢ ɧɟɞɟɥɢɦɵɟ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɟ 
ɪɚɫɫɵɥɤɢ) ɜɫɟɦ ɫɟɪɜɟɪɚɦ. Чɬɟɧɢɟ ɮɚɣɥɚ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɥɸɛɨɣ ɫɟɪɜɟɪ. 

(3) Ɇɟɬɨɞ ɝɨɥɨɫɨɜɚɧɢɹ. ɂɞɟɹ - ɡɚɩɪɚɲɢɜɚɬɶ ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɮɚɣɥɚ ɭ ɦɧɨɝɢɯ 
ɫɟɪɜɟɪɨɜ  (ɡɚɩɢɫɶ - ɭ ɜɫɟɯ!). Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɢɫɢ ɬɪɟɛɭɟɬɫɹ, 
ɱɬɨɛɵ Nа ɫɟɪɜɟɪɨɜ ɟɟ ɜɵɩɨɥɧɢɥɢ. ɉɪɢ ɷɬɨɦ ɭ ɜɫɟɯ ɷɬɢɯ ɫɟɪɜɟɪɨɜ ɞɨɥɠɧɨ 
ɛɵɬɶ ɫɨɝɥɚɫɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɦɟɪɚ ɬɟɤɭɳɟɣ ɜɟɪɫɢɢ ɮɚɣɥɚ. Эɬɨɬ ɧɨɦɟɪ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ ɫ  ɤɚɠɞɨɣ ɤɨɪɪɟɤɰɢɟɣ ɮɚɣɥɚ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɱɬɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɨɛɪɚɬɢɬɶɫɹ ɤ Nr ɫɟɪɜɟɪɚɦ ɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɞɧɢɦ ɢɡ 
ɬɟɯ, ɤɬɨ ɢɦɟɟɬ ɩɨɫɥɟɞɧɸɸ ɜɟɪɫɢɸ ɮɚɣɥɚ. Зɧɚɱɟɧɢɹ ɞɥɹ ɤɜɨɪɭɦɚ ɱɬɟɧɢɹ 
(Nr) ɢ ɤɜɨɪɭɦɚ ɡɚɩɢɫɢ (Nа) ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɨɨɬɧɨɲɟɧɢɸ 

Nr+Nw>N.  ɉɨɫɤɨɥɶɤɭ ɱɬɟɧɢɟ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɱɚɫɬɨɣ ɨɩɟɪɚɰɢɟɣ, ɬɨ 
ɟɫɬɟɫɬɜɟɧɧɨ ɜɡɹɬɶ Nr=1. Ɉɞɧɚɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɥɹ ɤɜɨɪɭɦɚ ɡɚɩɢɫɢ 
ɩɨɬɪɟɛɭɸɬɫɹ ɜɫɟ ɫɟɪɜɟɪɵ.  

 

5.2.5 ɉɪɢɦɟɪ: Sun Microsystem’s Network File System (NFS). 

ɂɡɧɚɱɚɥɶɧɨ ɪɟɚɥɢɡɨɜɚɧɚ Sun  MТМrosвstОm  ɜ  1985  ɝɨɞɭ  ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ 
ɫɜɨɢɯ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ ɧɚ ɛɚɡɟ UNIX. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 
ɬɚɤɠɟ ɞɪɭɝɢɦɢ ɮɢɪɦɚɦɢ ɞɥɹ UNIX ɢ ɞɪɭɝɢɯ Ɉɋ (ɜɤɥɸɱɚɹ MS-DOS). ɂɧɬɟɪɟɫɧɵ 
ɫɥɟɞɭɸɳɢɟ ɚɫɩɟɤɬɵ NFS - ɚɪɯɢɬɟɤɬɭɪɚ, ɩɪɨɬɨɤɨɥɵ ɢ ɪɟɚɥɢɡɚɰɢɹ. 



Аɪɯɢɬɟɤɬɭɪɚ NFS. 
ɉɨɡɜɨɥɹɟɬ ɢɦɟɬɶ ɩɪɨɢɡɜɨɥɶɧɨɟ ɦɧɨɠɟɫɬɜɨ ɤɥɢɟɧɬɨɜ ɢ ɫɟɪɜɟɪɨɜ ɧɚ 
ɩɪɨɢɡɜɨɥɶɧɵɯ ЭȼɆ ɥɨɤɚɥɶɧɨɣ ɢɥɢ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɣ ɫɟɬɢ. 

Кɚɠɞɵɣ ɫɟɪɜɟɪ ɷɤɫɩɨɪɬɢɪɭɟɬ ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ ɫɜɨɢɯ ɞɢɪɟɤɬɨɪɢɣ ɞɥɹ ɞɨɫɬɭɩɚ ɤ 
ɧɢɦ ɭɞɚɥɟɧɧɵɯ ɤɥɢɟɧɬɨɜ. ɉɪɢ ɷɬɨɦ ɷɤɫɩɨɪɬɢɪɭɸɬɫɹ ɞɢɪɟɤɬɨɪɢɢ ɫɨ ɜɫɟɦɢ 
ɫɜɨɢɦɢ ɩɨɞɞɢɪɟɤɬɨɪɢɹɦɢ, ɬ.ɟ. ɮɚɤɬɢɱɟɫɤɢ ɩɨɞɞɟɪɟɜɶɹ. ɋɩɢɫɨɤ ɷɤɫɩɨɪɬɢɪɭɟɦɵɯ 
ɞɢɪɟɤɬɨɪɢɣ ɯɪɚɧɢɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɮɚɣɥɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɡɚɝɪɭɡɤɟ ɫɟɪɜɟɪɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɯ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ. 

Кɥɢɟɧɬ ɩɨɥɭɱɚɟɬ ɞɨɫɬɭɩ ɤ ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɵɦ ɞɢɪɟɤɬɨɪɢɹɦ ɩɭɬɟɦ ɢɯ 
ɦɨɧɬɢɪɨɜɚɧɢɹ. ȿɫɥɢ ɤɥɢɟɧɬ ɧɟ ɢɦɟɟɬ ɞɢɫɤɨɜ, ɬɨ ɦɨɠɟɬ ɦɨɧɬɢɪɨɜɚɬɶ 
ɞɢɪɟɤɬɨɪɢɢ ɜ ɫɜɨɸ ɤɨɪɧɟɜɭɸ ɞɢɪɟɤɬɨɪɢɸ. 
ȿɫɥɢ ɧɟɫɤɨɥɶɤɨ ɤɥɢɟɧɬɨɜ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɦɨɧɬɢɪɨɜɚɥɢ ɨɞɧɭ ɢ ɬɭ ɠɟ 
ɞɢɪɟɤɬɨɪɢɸ, ɬɨ ɨɧɢ ɦɨɝɭɬ ɪɚɡɞɟɥɹɬɶ ɮɚɣɥɵ ɜ ɨɛɳɟɣ ɞɢɪɟɤɬɨɪɢɢ ɛɟɡ ɤɚɤɢɯ ɥɢɛɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɢɥɢɣ. ɉɪɨɫɬɨɬɚ - ɞɨɫɬɨɢɧɫɬɜɨ NFS. 

Пɪɨɬɨɤɨɥɵ NFS. 
ɉɨɫɤɨɥɶɤɭ ɨɞɧɚ ɢɡ ɰɟɥɟɣ NFS - ɩɨɞɞɟɪɠɤɚ ɝɟɬɟɪɨɝɟɧɧɵɯ ɫɢɫɬɟɦ, ɤɥɢɟɧɬɵ ɢ 
ɫɟɪɜɟɪɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɧɚ  ɪɚɡɧɵɯ  ЭȼɆ  ɫ  ɪɚɡɥɢɱɧɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ ɢ  
ɪɚɡɥɢɱɧɵɦɢ  Ɉɋ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɫɬɪɨɝɢɟ ɩɪɨɬɨɤɨɥɵ ɢɯ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. NFS ɢɦɟɟɬ ɞɜɚ ɬɚɤɢɯ ɩɪɨɬɨɤɨɥɚ. 

ɉɟɪɜɵɣ ɩɪɨɬɨɤɨɥ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɨɧɬɢɪɨɜɚɧɢɟ. Кɥɢɟɧɬ ɦɨɠɟɬ ɩɨɫɥɚɬɶ ɫɟɪɜɟɪɭ 
ɫɨɫɬɚɜɧɨɟ ɢɦɹ ɞɢɪɟɤɬɨɪɢɢ (ɢɦɹ ɩɭɬɢ) ɢ ɩɨɩɪɨɫɢɬɶ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɟɟ 
ɦɨɧɬɢɪɨɜɚɧɢɟ. Кɭɞɚ ɛɭɞɟɬ ɦɨɧɬɢɪɨɜɚɬɶ ɞɢɪɟɤɬɨɪɢɸ ɤɥɢɟɧɬ ɞɥɹ ɫɟɪɜɟɪɚ 
ɡɧɚɱɟɧɢɹ ɧɟ ɢɦɟɟɬ ɢ ɩɨɷɬɨɦɭ ɧɟ ɫɨɨɛɳɚɟɬɫɹ ɟɦɭ. ȿɫɥɢ ɩɭɬɶ ɡɚɞɚɧ ɤɨɪɪɟɤɬɧɨ  ɢ 
ɞɢɪɟɤɬɨɪɢɹ ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ ɷɤɫɩɨɪɬɢɪɭɟɦɚɹ, ɬɨ ɫɟɪɜɟɪ ɜɨɡɜɪɚɳɚɟɬ ɤɥɢɟɧɬɭ 
ɞɟɫɤɪɢɩɬɨɪ ɞɢɪɟɤɬɨɪɢɢ. Ⱦɟɫɤɪɢɩɬɨɪ ɫɨɞɟɪɠɢɬ ɩɨɥɹ, ɭɧɢɤɚɥɶɧɨ 
ɢɞɟɧɬɢɮɢɰɢɪɭɸɳɢɟ ɬɢɩ ЭȼɆ, ɞɢɫɤ, ɧɨɦɟɪ Т-ɜɟɪɲɢɧɵ (ɩɨɧɹɬɢɟ Ɉɋ UNIX) ɞɥɹ 
ɞɚɧɧɨɣ ɞɢɪɟɤɬɨɪɢɢ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɚɜɚɯ ɞɨɫɬɭɩɚ ɤ ɧɟɣ. Эɬɨɬ 
ɞɟɫɤɪɢɩɬɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɢɟɧɬɨɦ ɜ ɩɨɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɹɯ ɫ ɞɢɪɟɤɬɨɪɢɟɣ. 
   Ɇɧɨɝɢɟ ɤɥɢɟɧɬɵ  ɦɨɧɬɢɪɭɸɬ  ɬɪɟɛɭɟɦɵɟ  ɭɞɚɥɟɧɧɵɟ  ɞɢɪɟɤɬɨɪɢɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ  ɡɚɩɭɫɤɟ  (ɢɫɩɨɥɶɡɭɹ   ɤɨɦɚɧɞɧɭɸ   ɩɪɨɰɟɞɭɪɭ sСОll-
ɢɧɬɟɪɩɪɟɬɚɬɨɪɚ Ɉɋ UNIX). 
ȼɟɪɫɢɹ Ɉɋ UNIX, ɪɚɡɪɚɛɨɬɚɧɧɚɹ  Sun  (SolКrТs),  ɢɦɟɟɬ  ɫɜɨɣ ɫɩɟɰɢɚɥɶɧɵɣ 
ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɨɧɬɢɪɨɜɚɧɢɹ. ɋ ɤɚɠɞɨɣ ɥɨɤɚɥɶɧɨɣ ɞɢɪɟɤɬɨɪɢɟɣ 
ɦɨɠɧɨ ɫɜɹɡɚɬɶ ɦɧɨɠɟɫɬɜɨ ɭɞɚɥɟɧɧɵɯ  ɞɢɪɟɤɬɨɪɢɣ.  Кɨɝɞɚ ɨɬɤɪɵɜɚɟɬɫɹ ɮɚɣɥ, 
ɨɬɫɭɬɫɬɜɭɸɳɢɣ ɜ ɥɨɤɚɥɶɧɨɣ ɞɢɪɟɤɬɨɪɢɢ, Ɉɋ ɩɨɫɵɥɚɟɬ ɡɚɩɪɨɫɵ ɜɫɟɦ ɫɟɪɜɟɪɚɦ 
(ɜɥɚɞɟɸɳɢɦ ɭɤɚɡɚɧɧɵɦɢ ɞɢɪɟɤɬɨɪɢɹɦɢ). Кɬɨ ɨɬɜɟɬɢɬ ɩɟɪɜɵɦ, ɞɢɪɟɤɬɨɪɢɹ  
ɬɨɝɨ  ɢ  ɛɭɞɟɬ  ɫɦɨɧɬɢɪɨɜɚɧɚ.  Ɍɚɤɨɣ  ɩɨɞɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢ ɧɚɞɟɠɧɨɫɬɶ, ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ (ɤɬɨ ɫɜɨɛɨɞɧɟɟ, ɬɨɬ ɪɚɧɶɲɟ ɢ ɨɬɜɟɬɢɬ). ɉɪɢ ɷɬɨɦ 
ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɜɫɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɞɢɪɟɤɬɨɪɢɢ ɢɞɟɧɬɢɱɧɵ. ɉɨɫɤɨɥɶɤɭ 
NFS ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɡɦɧɨɠɟɧɢɟ ɮɚɣɥɨɜ ɢɥɢ ɞɢɪɟɤɬɨɪɢɣ, ɬɨ ɬɚɤɨɣ ɪɟɠɢɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɨɧɬɢɪɨɜɚɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɢɪɟɤɬɨɪɢɣ ɫ 
ɤɨɞɚɦɢ ɩɪɨɝɪɚɦɦ ɢɥɢ ɞɪɭɝɢɯ ɪɟɞɤɨ ɢɡɦɟɧɹɟɦɵɯ ɮɚɣɥɨɜ. 

ȼɬɨɪɨɣ ɩɪɨɬɨɤɨɥ - ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɞɢɪɟɤɬɨɪɢɹɦ ɢ ɮɚɣɥɚɦ. Кɥɢɟɧɬɵ ɩɨɫɵɥɚɸɬ 
ɫɨɨɛɳɟɧɢɹ, ɱɬɨɛɵ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɞɢɪɟɤɬɨɪɢɹɦɢ, ɱɢɬɚɬɶ ɢ ɩɢɫɚɬɶ ɮɚɣɥɵ. 
Ɇɨɠɧɨ ɩɨɥɭɱɢɬɶ ɚɬɪɢɛɭɬɵ ɮɚɣɥɚ. ɉɨɞɞɟɪɠɢɜɚɟɬɫɹ ɛɨɥɶɲɢɧɫɬɜɨ ɫɢɫɬɟɦɧɵɯ 



ɜɵɡɨɜɨɜ Ɉɋ UNIX, ɢɫɤɥɸɱɚɹ OPEN ɢ CLOSE. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɟɫɤɪɢɩɬɨɪɚ 
ɮɚɣɥɚ ɩɨ ɟɝɨ ɫɢɦɜɨɥɢɱɟɫɤɨɦɭ ɢɦɟɧɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɟɪɚɰɢɹ LOOKUP, 
ɨɬɥɢɱɚɸɳɚɹɫɹ ɨɬ ɨɬɤɪɵɬɢɹ ɮɚɣɥɚ ɬɟɦ, ɱɬɨ ɧɢɤɚɤɢɯ ɜɧɭɬɪɟɧɧɢɯ ɬɚɛɥɢɰ ɧɟ 
ɫɨɡɞɚɟɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɟɪɜɟɪɵ ɜ NFS ɧɟ ɢɦɟɸɬ ɫɨɫɬɨɹɧɢɹ (stКtОlОss). 
ɉɨɷɬɨɦɭ ɞɥɹ ɡɚɯɜɚɬɚ ɮɚɣɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ  ɫɩɟɰɢɚɥɶɧɵɣ ɦɟɯɚɧɢɡɦ. 
NFS ɢɫɩɨɥɶɡɭɟɬ ɦɟɯɚɧɢɡɦ ɡɚɳɢɬɵ UNIX. ȼ ɩɟɪɜɵɯ ɜɟɪɫɢɹɯ ɜɫɟ ɡɚɩɪɨɫɵ 
ɫɨɞɟɪɠɚɥɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɟɝɨ ɝɪɭɩɩɵ (ɞɥɹ ɩɪɨɜɟɪɤɢ ɩɪɚɜ 
ɞɨɫɬɭɩɚ). ɇɟɫɤɨɥɶɤɨ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɥɢ ɫɥɚɛɨɫɬɶ ɬɚɤɨɝɨ 
ɩɨɞɯɨɞɚ. Ɍɟɩɟɪɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɢɣ ɦɟɯɚɧɢɡɦ ɫ ɨɬɤɪɵɬɵɦɢ 
ɤɥɸɱɚɦɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɡɚɤɨɧɧɨɫɬɢ ɤɚɠɞɨɝɨ ɡɚɩɪɨɫɚ ɢ ɨɬɜɟɬɚ. Ⱦɚɧɧɵɟ ɧɟ 
ɲɢɮɪɭɸɬɫɹ. 
ȼɫɟ ɤɥɸɱɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɨɫɬɭɩɚ, ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ 
ɫɟɪɜɢɫɨɦ (ɢ ɫɟɪɜɟɪɚɦɢ) - ɫɟɬɟɜɵɦ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɫɟɪɜɢɫɨɦ (NIS). ɏɪɚɧɹ  
ɩɚɪɵ  (ɤɥɸɱ, ɡɧɚɱɟɧɢɟ), ɫɟɪɜɢɫ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɞɚɱɭ ɡɧɚɱɟɧɢɹ ɤɨɞɚ ɩɪɢ 
ɩɪɚɜɢɥɶɧɨɦ ɩɨɞɬɜɟɪɠɞɟɧɢɢ ɤɥɸɱɟɣ. Кɪɨɦɟ ɬɨɝɨ, ɨɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ 
ɢɦɟɧ ɦɚɲɢɧ ɧɚ ɢɯ ɫɟɬɟɜɵɟ ɚɞɪɟɫɚ, ɢ ɞɪɭɝɢɟ ɨɬɨɛɪɚɠɟɧɢɹ. NIS-ɫɟɪɜɟɪɵ  
ɢɫɩɨɥɶɡɭɸɬ ɫɯɟɦɭ ɝɥɚɜɧɵɣ -ɩɨɞɱɢɧɟɧɧɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɦɧɨɠɟɧɢɹ 
(«ɥɟɧɢɜɨɟ» ɪɚɡɦɧɨɠɟɧɢɟ). 

Ɋɟɚɥɢɡɚɰɢɹ NFS. 
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Зɚɞɚɱɚ ɭɪɨɜɧɹ ɜɢɪɬɭɚɥɶɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ - ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ 
ɨɬɤɪɵɬɨɝɨ ɮɚɣɥɚ ɫɬɪɨɤɭ ɜ ɬɚɛɥɢɰɟ (v-ɜɟɪɲɢɧɭ), ɚɧɚɥɨɝɢɱɧɭɸ Т-ɜɟɪɲɢɧɟ UNIX. 
Эɬɚ ɫɬɪɨɤɚ ɩɨɡɜɨɥɹɟɬ ɪɚɡɥɢɱɚɬɶ ɥɨɤɚɥɶɧɵɟ ɮɚɣɥɵ ɨɬ ɭɞɚɥɟɧɧɵɯ. Ⱦɥɹ ɭɞɚɥɟɧɧɵɯ 
ɮɚɣɥɨɜ ɜɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɯɪɚɧɢɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɣ r-ɜɟɪɲɢɧɟ ɜ 
NFS-ɤɥɢɟɧɬɟ, ɧɚ ɤɨɬɨɪɭɸ ɫɫɵɥɚɟɬɫɹ v-ɜɟɪɲɢɧɚ. ɍ ɫɟɪɜɟɪɚ ɧɟɬ ɧɢɤɚɤɢɯ ɬɚɛɥɢɰ. 
ɉɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɤɥɢɟɧɬɨɦ ɢ ɫɟɪɜɟɪɨɦ NFS ɩɪɨɢɡɜɨɞɹɬɫɹ ɛɥɨɤɚɦɢ 
ɪɚɡɦɟɪɨɦ 8К (ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ). 

Ⱦɜɚ ɤɷɲɚ - ɤɷɲ ɞɚɧɧɵɯ ɢ ɤɷɲ ɚɬɪɢɛɭɬɨɜ ɮɚɣɥɨɜ (ɨɛɪɚɳɟɧɢɹ ɤ ɧɢɦ ɨɱɟɧɶ ɱɚɫɬɵ, 
ɪɚɡɪɚɛɨɬɱɢɤɢ NFS ɢɫɯɨɞɢɥɢ ɢɡ ɨɰɟɧɤɢ 90%). Ɋɟɚɥɢɡɨɜɚɧɚ ɫɟɦɚɧɬɢɤɚ 
ɨɬɥɨɠɟɧɧɨɣ ɡɚɩɢɫɢ - ɩɪɟɞɦɟɬ ɤɪɢɬɢɤɢ NFS. 



ɂɦɟɟɬɫɹ ɬɚɤɠɟ ɤɷɲ ɩɨɞɫɤɚɡɨɤ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɩɨɥɭɱɟɧɢɹ v-ɜɟɪɲɢɧɵ ɩɨ 
ɫɢɦɜɨɥɢɱɟɫɤɨɦɭ ɢɦɟɧɢ.  ɉɪɢ  ɢɫɩɨɥɶɡɨɜɚɧɢɢ  ɭɫɬɚɪɟɜɲɟɣ  ɩɨɞɫɤɚɡɤɢ NFS-

ɤɥɢɟɧɬ ɛɭɞɟɬ ɨɛɪɚɳɚɬɶɫɹ ɤ NFS-ɫɟɪɜɟɪɭ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɣ ɤɷɲ 
(ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɛ ɷɬɨɦ ɧɢɱɟɝɨ ɧɟ ɞɨɥɠɟɧ ɡɧɚɬɶ). 
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6 Ɋаɫɩɪɟɞɟɥɟɧɧая ɨɛщая ɩаɦяɬɶ (DSM - Distributed Shared Memory). 

Ɍɪɚɞɢɰɢɨɧɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɦɨɞɟɥɢ ɩɟɪɟɞɚɱɢ 
ɫɨɨɛɳɟɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɞɚɧɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɨɬ ɩɪɨɰɟɫɫɨɪɚ ɤ ɩɪɨɰɟɫɫɨɪɭ ɜ ɜɢɞɟ 
ɫɨɨɛɳɟɧɢɣ. ɍɞɚɥɟɧɧɵɣ ɜɵɡɨɜ ɩɪɨɰɟɞɭɪ ɮɚɤɬɢɱɟɫɤɢ ɹɜɥɹɟɬɫɹ ɬɨɣ ɠɟ ɫɚɦɨɣ 
ɦɨɞɟɥɶɸ (ɢɥɢ ɨɱɟɧɶ ɛɥɢɡɤɨɣ). 
DSM - ɜɢɪɬɭɚɥɶɧɨɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɪɚɡɞɟɥɹɟɦɨɟ ɜɫɟɦɢ ɭɡɥɚɦɢ 
(ɩɪɨɰɟɫɫɨɪɚɦɢ) ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɵ. ɉɪɨɝɪɚɦɦɵ ɩɨɥɭɱɚɸɬ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ 
ɜ DSM ɩɪɢɦɟɪɧɨ ɬɚɤ ɠɟ, ɤɚɤ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɩɚɦɹɬɢ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ЭȼɆ. ȼ ɫɢɫɬɟɦɚɯ ɫ DSM ɞɚɧɧɵɟ ɦɨɝɭɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɦɟɠɞɭ 
ɥɨɤɚɥɶɧɵɦɢ ɩɚɦɹɬɹɦɢ ɪɚɡɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɚɧɚɥɨɝɢɱɧɨ ɬɨɦɭ, ɤɚɤ ɨɧɢ 
ɩɟɪɟɦɟɳɚɸɬɫɹ ɦɟɠɞɭ ɨɩɟɪɚɬɢɜɧɨɣ ɢ ɜɧɟɲɧɟɣ ɩɚɦɹɬɶɸ ɨɞɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 

6.1 Дɨɫɬɨɢɧɫɬва DSM. 
(1) ȼ ɦɨɞɟɥɢ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɩɪɨɝɪɚɦɦɢɫɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ 
ɪɚɡɞɟɥɹɟɦɵɦ ɞɚɧɧɵɦ ɩɨɫɪɟɞɫɬɜɨɦ ɹɜɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨɫɵɥɤɢ ɢ ɩɪɢɟɦɚ 
ɫɨɨɛɳɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɩɪɢɯɨɞɢɬɫɹ ɤɜɚɧɬɨɜɚɬɶ ɚɥɝɨɪɢɬɦ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɫɦɟɧɭ ɢɧɮɨɪɦɚɰɢɢ ɜ ɛɭɮɟɪɚɯ, ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɢɧɞɟɤɫɵ 
ɦɚɫɫɢɜɨɜ. ȼɫɟ ɷɬɨ ɫɢɥɶɧɨ ɭɫɥɨɠɧɹɟɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢ ɨɬɥɚɞɤɭ. DSM ɫɤɪɵɜɚɟɬ 
ɨɬ ɩɪɨɝɪɚɦɦɢɫɬɚ ɩɟɪɟɫɵɥɤɭ ɞɚɧɧɵɯ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɦɭ ɚɛɫɬɪɚɤɰɢɸ ɪɚɡɞɟɥɹɟɦɨɣ 
ɩɚɦɹɬɢ, ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɨɬɨɪɨɣ ɨɧ ɭɠɟ ɩɪɢɜɵɤ ɧɚ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɚɯ. 
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢ ɨɬɥɚɞɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ DSM ɝɨɪɚɡɞɨ ɩɪɨɳɟ. 

(2) ȼ ɦɨɞɟɥɢ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɞɚɧɧɵɟ ɩɟɪɟɦɟɳɚɸɬɫɹ ɦɟɠɞɭ ɞɜɭɦɹ 
ɪɚɡɥɢɱɧɵɦɢ ɚɞɪɟɫɧɵɦɢ ɩɪɨɫɬɪɚɧɫɬɜɚɦɢ. Эɬɨ ɞɟɥɚɟɬ ɨɱɟɧɶ ɬɪɭɞɧɵɦ ɩɟɪɟɞɚɱɭ 
ɫɥɨɠɧɵɯ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ ɦɟɠɞɭ ɩɪɨɰɟɫɫɚɦɢ. ɇɚɩɪɢɦɟɪ, ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɨ 
ɫɫɵɥɤɟ ɢ ɩɟɪɟɞɚɱɚ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɢɯ ɭɤɚɡɚɬɟɥɢ, ɜɵɡɵɜɚɟɬ ɫɟɪɶɟɡɧɵɟ 
ɩɪɨɛɥɟɦɵ. ȼ ɫɢɫɬɟɦɚɯ ɫ DSM ɷɬɢɯ ɩɪɨɛɥɟɦ ɧɟɬ,  ɱɬɨ ɧɟɫɨɦɧɟɧɧɨ ɭɩɪɨɳɚɟɬ 
ɪɚɡɪɚɛɨɬɤɭ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. 
(3) Ɉɛɴɟɦ ɫɭɦɦɚɪɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɩɚɦɹɬɢ ɜɫɟɯ ɭɡɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɝɪɨɦɧɵɦ. Эɬɚ 
ɨɝɪɨɦɧɚɹ ɩɚɦɹɬɶ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɚ ɩɪɢɥɨɠɟɧɢɸ ɛɟɡ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɜ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɫ ɞɢɫɤɨɜɵɦɢ ɨɛɦɟɧɚɦɢ. Эɬɨ ɞɨɫɬɨɢɧɫɬɜɨ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ 
ɜɟɫɨɦɟɟ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɫɤɨɪɨɫɬɢ ɩɪɨɰɟɫɫɨɪɨɜ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ ɪɚɫɬɭɬ ɛɵɫɬɪɟɟ 
ɫɤɨɪɨɫɬɟɣ ɩɚɦɹɬɢ ɢ ɞɢɫɤɨɜ. 

(4) DSM-ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɧɚɪɚɳɢɜɚɬɶɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɫɩɪɟɞɟɥɶɧɨ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɫɢɫɬɟɦ ɫ ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɶɸ, ɬ.ɟ. ɹɜɥɹɸɬɫɹ ɦɚɫɲɬɚɛɢɪɭɟɦɵɦɢ. 
(5) ɉɪɨɝɪɚɦɦɵ, ɧɚɩɢɫɚɧɧɵɟ ɞɥɹ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɨɜ ɫ ɨɛɳɟɣ ɩɚɦɹɬɶɸ, ɦɨɝɭɬ ɜ 
ɩɪɢɧɰɢɩɟ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ DSM-ɫɢɫɬɟɦɚɯ (ɩɨ ɤɪɚɣɧɟɣ 
ɦɟɪɟ, ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɨ ɩɟɪɟɧɟɫɟɧɵ ɧɚ DSM-ɫɢɫɬɟɦɵ). 
ɉɨ ɫɭɳɟɫɬɜɭ, DSM-ɫɢɫɬɟɦɵ ɩɪɟɨɞɨɥɟɜɚɸɬ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɨɜ ɢ ɫɨɤɪɚɳɚɸɬ ɭɫɢɥɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦ 
ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ. Ɉɛɵɱɧɨ ɨɧɢ ɪɟɚɥɢɡɭɸɬɫɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɧɨ ɜ 90-ɯ ɝɨɞɚɯ ɩɨɹɜɢɥɨɫɶ ɧɟɫɤɨɥɶɤɨ ɤɨɦɦɟɪɱɟɫɤɢɯ MPP ɫ DSM, 
ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɚɩɩɚɪɚɬɧɨ (ConvОб SPP, KSR1, Origin 2000). ȼ ɤɨɧɰɟ 2004 ɝɨɞɚ 
ɜɬɨɪɨɣ ɜ ɫɩɢɫɤɟ TOP-500 ɹɜɥɹɥɚɫɶ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ 20  DSM-ɤɥɚɫɬɟɪɨɜ SGI 

ALTIX 3000, ɤɚɠɞɵɣ ɩɨ 512 ɩɪɨɰɟɫɫɨɪɨɜ. 

6.2 Аɥɝɨɪɢɬɦɵ ɪɟаɥɢɡаɰɢɢ DSM. 
ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ DSM ɰɟɧɬɪɚɥɶɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ. 
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1) ɤɚɤ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ ɭɞɚɥɟɧɧɵɯ ɞɚɧɧɵɯ. 
2) ɤɚɤ ɫɧɢɡɢɬɶ ɩɪɢ ɞɨɫɬɭɩɟ ɤ ɭɞɚɥɟɧɧɵɦ ɞɚɧɧɵɦ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 

ɡɚɞɟɪɠɤɢ ɢ ɛɨɥɶɲɢɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɩɨɥɧɟɧɢɟɦ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɬɨɤɨɥɨɜ.  

3) ɤɚɤ ɫɞɟɥɚɬɶ ɪɚɡɞɟɥɹɟɦɵɟ ɞɚɧɧɵɟ ɞɨɫɬɭɩɧɵɦɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɧɟɫɤɨɥɶɤɢɯ 
ɭɡɥɚɯ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ. 

 

Ɋɚɫɫɦɨɬɪɢɦ ɱɟɬɵɪɟ ɜɨɡɦɨɠɧɵɯ ɚɥɝɨɪɢɬɦɚ ɪɟɚɥɢɡɚɰɢɢ DSM. 

6.2.1 Аɥɝɨɪɢɬɦ ɫ ɰɟɧɬɪаɥɶɧɵɦ ɫɟɪвɟɪɨɦ. 
ȼɫɟ ɪɚɡɞɟɥɹɟɦɵɟ ɞɚɧɧɵɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɰɟɧɬɪɚɥɶɧɵɣ ɫɟɪɜɟɪ. Ɉɧ ɜɨɡɜɪɚɳɚɟɬ 
ɞɚɧɧɵɟ ɤɥɢɟɧɬɚɦ ɩɨ ɢɯ ɡɚɩɪɨɫɚɦ ɧɚ ɱɬɟɧɢɟ, ɩɨ ɡɚɩɪɨɫɚɦ ɧɚ ɡɚɩɢɫɶ ɨɧ 
ɤɨɪɪɟɤɬɢɪɭɟɬ ɞɚɧɧɵɟ ɢ ɩɨɫɵɥɚɟɬ ɤɥɢɟɧɬɚɦ ɜ ɨɬɜɟɬ ɤɜɢɬɚɧɰɢɢ. Кɥɢɟɧɬɵ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɣɦ-ɚɭɬ ɞɥɹ ɩɨɫɵɥɤɢ ɩɨɜɬɨɪɧɵɯ ɡɚɩɪɨɫɨɜ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɬɜɟɬɚ 
ɫɟɪɜɟɪɚ. Ⱦɭɛɥɢɤɚɬɵ ɡɚɩɪɨɫɨɜ ɧɚ ɡɚɩɢɫɶ ɦɨɝɭɬ ɪɚɫɩɨɡɧɚɜɚɬɶɫɹ ɩɭɬɟɦ ɧɭɦɟɪɚɰɢɢ 
ɡɚɩɪɨɫɨɜ. ȿɫɥɢ ɧɟɫɤɨɥɶɤɨ ɩɨɜɬɨɪɧɵɯ ɨɛɪɚɳɟɧɢɣ ɤ ɫɟɪɜɟɪɭ ɨɫɬɚɥɢɫɶ ɛɟɡ ɨɬɜɟɬɚ, 
ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɭɱɢɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɞ ɨɬɜɟɬɚ (ɷɬɨ ɨɛɟɫɩɟɱɢɬ ɤɥɢɟɧɬ). 

Аɥɝɨɪɢɬɦ ɩɪɨɫɬ ɜ ɪɟɚɥɢɡɚɰɢɢ, ɧɨ ɫɟɪɜɟɪ ɛɭɞɟɬ ɭɡɤɢɦ ɦɟɫɬɨɦ. 
Ɇɨɠɧɨ ɪɚɡɞɟɥɹɟɦɵɟ ɞɚɧɧɵɟ  ɪɚɫɩɪɟɞɟɥɢɬɶ ɦɟɠɞɭ ɧɟɫɤɨɥɶɤɢɦɢ ɫɟɪɜɟɪɚɦɢ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɤɥɢɟɧɬ ɞɨɥɠɟɧ ɭɦɟɬɶ ɨɩɪɟɞɟɥɹɬɶ, ɤ ɤɚɤɨɦɭ ɫɟɪɜɟɪɭ ɧɚɞɨ ɨɛɪɚɳɚɬɶɫɹ ɩɪɢ 
ɤɚɠɞɨɦ ɞɨɫɬɭɩɟ ɤ ɪɚɡɞɟɥɹɟɦɨɣ ɩɟɪɟɦɟɧɧɨɣ. Ɇɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɪɚɫɩɪɟɞɟɥɢɬɶ 

ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ ɞɚɧɧɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɚɞɪɟɫɨɜ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɸ 
ɨɬɨɛɪɚɠɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɭɠɧɨɝɨ ɫɟɪɜɟɪɚ. 
ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɱɢɫɥɚ ɫɟɪɜɟɪɨɜ,  ɪɚɛɨɬɚ ɫ ɩɚɦɹɬɶɸ ɛɭɞɟɬ ɬɪɟɛɨɜɚɬɶ ɤɨɦɦɭɧɢɤɚɰɢɣ 
ɢ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢ ɡɚɦɟɞɥɢɬɫɹ. 

6.2.2 Мɢɝɪаɰɢɨɧɧɵɣ аɥɝɨɪɢɬɦ. 
ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɚɥɝɨɪɢɬɦɚ, ɤɨɝɞɚ ɡɚɩɪɨɫ ɤ ɞɚɧɧɵɦ ɧɚɩɪɚɜɥɹɥɫɹ ɜ 
ɦɟɫɬɨ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɜ ɷɬɨɦ ɚɥɝɨɪɢɬɦɟ ɦɟɧɹɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɚɧɧɵɯ - ɨɧɢ 
ɩɟɪɟɦɟɳɚɸɬɫɹ ɜ ɬɨ ɦɟɫɬɨ, ɝɞɟ ɩɨɬɪɟɛɨɜɚɥɢɫɶ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ 
ɨɛɪɚɳɟɧɢɹ ɤ ɞɚɧɧɵɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɥɨɤɚɥɶɧɨ. Ɇɢɝɪɚɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ 
ɨɛɪɚɳɚɬɶɫɹ ɤ ɨɞɧɨɦɭ ɷɥɟɦɟɧɬɭ ɞɚɧɧɵɯ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɬɨɥɶɤɨ ɨɞɧɨɦɭ 
ɭɡɥɭ. 
Ɉɛɵɱɧɨ ɦɢɝɪɢɪɭɟɬ ɰɟɥɢɤɨɦ ɫɬɪɚɧɢɰɵ ɢɥɢ ɛɥɨɤɢ ɞɚɧɧɵɯ, ɚ ɧɟ ɡɚɩɪɚɲɢɜɚɟɦɵɟ 
ɟɞɢɧɢɰɵ ɞɚɧɧɵɯ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢɫɭɳɟɣ ɩɪɢɥɨɠɟɧɢɹɦ 
ɥɨɤɚɥɶɧɨɫɬɶɸ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ ɞɥɹ ɫɧɢɠɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɦɢɝɪɚɰɢɢ. Ɉɞɧɚɤɨ, 
ɬɚɤɨɣ ɩɨɞɯɨɞ ɩɪɢɜɨɞɢɬ ɤ ɬɪɷɲɢɧɝɭ, ɤɨɝɞɚ ɫɬɪɚɧɢɰɵ ɨɱɟɧɶ ɱɚɫɬɨ ɦɢɝɪɢɪɭɸɬ 
ɦɟɠɞɭ ɭɡɥɚɦɢ ɩɪɢ ɦɚɥɨɦ ɤɨɥɢɱɟɫɬɜɟ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɡɚɩɪɨɫɨɜ. ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ 
ɦɨɠɟɬ ɛɵɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ “ɥɨɠɧɨɟ ɪɚɡɞɟɥɟɧɢɟ”, ɤɨɝɞɚ ɪɚɡɧɵɦ ɩɪɨɰɟɫɫɨɪɚɦ 
ɧɭɠɧɵ ɪɚɡɧɵɟ ɞɚɧɧɵɟ, ɧɨ ɷɬɢ ɞɚɧɧɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɞɧɨɦ ɛɥɨɤɟ ɢɥɢ ɫɬɪɚɧɢɰɟ. 
ɇɟɤɨɬɨɪɵɟ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɸɬ ɡɚɞɚɬɶ ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɬɪɚɧɢɰɚ 
ɧɚɫɢɥɶɧɨ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɭɡɥɟ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɫɩɟɬɶ ɜɵɩɨɥɧɢɬɶ ɧɟɫɤɨɥɶɤɨ 
ɨɛɪɚɳɟɧɢɣ ɤ ɧɟɣ ɞɨ ɟɟ ɦɢɝɪɚɰɢɢ  ɜ ɞɪɭɝɨɣ ɭɡɟɥ.  
Ɇɢɝɪɚɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɝɪɢɪɨɜɚɬɶ DSM ɫ ɜɢɪɬɭɚɥɶɧɨɣ ɩɚɦɹɬɶɸ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣɫɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɜ ɨɬɞɟɥɶɧɵɯ ɭɡɥɚɯ. ȿɫɥɢ ɪɚɡɦɟɪ 
ɫɬɪɚɧɢɰɵ DSM ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɡɦɟɪɨɦ ɫɬɪɚɧɢɰɵ ɜɢɪɬɭɚɥɶɧɨɣ ɩɚɦɹɬɢ (ɢɥɢ ɤɪɚɬɟɧ 
ɟɣ), ɬɨ ɦɨɠɧɨ ɨɛɪɚɳɚɬɶɫɹ ɤ ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɢ ɨɛɵɱɧɵɦɢ ɦɚɲɢɧɧɵɦɢ 
ɤɨɦɚɧɞɚɦɢ, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɚɩɩɚɪɚɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɪɨɜɟɪɤɢ ɧɚɥɢɱɢɹ ɜ 
ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɬɪɟɛɭɟɦɨɣ ɫɬɪɚɧɢɰɵ ɢ ɡɚɦɟɧɵ ɜɢɪɬɭɚɥɶɧɨɝɨ ɚɞɪɟɫɚ ɧɚ 
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ɮɢɡɢɱɟɫɤɢɣ. Кɨɧɟɱɧɨ, ɞɥɹ ɷɬɨɝɨ ɜɢɪɬɭɚɥɶɧɨɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ 
ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɚɞɪɟɫɨɜɚɬɶ ɜɫɸ ɪɚɡɞɟɥɹɟɦɭɸ ɩɚɦɹɬɶ. ɉɪɢ ɷɬɨɦ, 
ɧɟɫɤɨɥɶɤɨ ɩɪɨɰɟɫɫɨɜ ɜ ɨɞɧɨɦ ɭɡɥɟ ɦɨɝɭɬ ɪɚɡɞɟɥɹɬɶ ɨɞɧɭ ɢ ɬɭ ɠɟ ɫɬɪɚɧɢɰɭ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɥɨɤɨɜ ɞɚɧɧɵɯ ɦɢɝɪɚɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɪɜɟɪ, ɨɬɫɥɟɠɢɜɚɸɳɢɣ ɩɟɪɟɦɟɳɟɧɢɹ ɛɥɨɤɨɜ, ɥɢɛɨ 
ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɟɯɚɧɢɡɦɨɦ ɩɨɞɫɤɚɡɨɤ ɜ ɤɚɠɞɨɦ ɭɡɥɟ. ȼɨɡɦɨɠɧɚ ɢ 
ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɚɹ ɪɚɫɫɵɥɤɚ ɡɚɩɪɨɫɨɜ. 

6.2.3 Аɥɝɨɪɢɬɦ ɪаɡɦɧɨɠɟɧɢя ɞɥя ɱɬɟɧɢя. 
ɉɪɟɞɵɞɭɳɢɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɥ ɨɛɪɚɳɚɬɶɫɹ ɤ ɪɚɡɞɟɥɹɟɦɵɦ ɞɚɧɧɵɦ ɜ ɥɸɛɨɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɬɨɥɶɤɨ ɩɪɨɰɟɫɫɚɦ ɜ ɨɞɧɨɦ ɭɡɥɟ (ɜ ɤɨɬɨɪɨɦ ɷɬɢ ɞɚɧɧɵɟ 
ɧɚɯɨɞɹɬɫɹ). Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɫɲɢɪɹɟɬ ɦɢɝɪɚɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ ɦɟɯɚɧɢɡɦɨɦ 
ɪɚɡɦɧɨɠɟɧɢɹ ɛɥɨɤɨɜ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɹ ɥɢɛɨ ɦɧɨɝɢɦ ɭɡɥɚɦ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɩɨ ɱɬɟɧɢɸ, ɥɢɛɨ ɨɞɧɨɦɭ ɭɡɥɭ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɱɢɬɚɬɶ 
ɢ ɩɢɫɚɬɶ ɞɚɧɧɵɟ (ɩɪɨɬɨɤɨɥ ɦɧɨɝɢɯ ɱɢɬɚɬɟɥɟɣ ɢ ɨɞɧɨɝɨ ɩɢɫɚɬɟɥɹ).  
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɬɪɟɛɭɟɬɫɹ ɨɬɫɥɟɠɢɜɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɫɟɯ 
ɛɥɨɤɨɜ ɞɚɧɧɵɯ ɢ ɢɯ ɤɨɩɢɣ. ɇɚɩɪɢɦɟɪ, ɤɚɠɞɵɣ ɫɨɛɫɬɜɟɧɧɢɤ ɛɥɨɤɚ ɦɨɠɟɬ 
ɨɬɫɥɟɠɢɜɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɟɝɨ ɤɨɩɢɣ. 
Ȼɟɡɭɫɥɨɜɧɨ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɩɨ ɱɬɟɧɢɸ, ɧɨ ɡɚɩɢɫɶ ɬɪɟɛɭɟɬ ɫɟɪɶɟɡɧɵɯ ɡɚɬɪɚɬ ɞɥɹ 
ɭɧɢɱɬɨɠɟɧɢɹ ɜɫɟɯ ɭɫɬɚɪɟɜɲɢɯ ɤɨɩɢɣ ɛɥɨɤɚ ɞɚɧɧɵɯ ɢɥɢ ɢɯ ɤɨɪɪɟɤɰɢɢ. Ⱦɚ ɢ 
ɦɨɞɟɥɶ ɦɧɨɝɢɯ ɱɢɬɚɬɟɥɟɣ ɢ ɨɞɧɨɝɨ ɩɢɫɚɬɟɥɹ ɦɚɥɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦ. 
 

6.2.4 Аɥɝɨɪɢɬɦ  ɪаɡɦɧɨɠɟɧɢя ɞɥя ɱɬɟɧɢя ɢ ɡаɩɢɫɢ. 

Эɬɨɬ ɚɥɝɨɪɢɬɦ ɹɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟɦ ɩɪɟɞɵɞɭɳɟɝɨ ɚɥɝɨɪɢɬɦɚ. Ɉɧ ɩɨɡɜɨɥɹɟɬ 
ɦɧɨɝɢɦ ɭɡɥɚɦ ɢɦɟɬɶ ɨɞɧɨɜɪɟɦɟɧɧɵɣ ɞɨɫɬɭɩ ɤ ɪɚɡɞɟɥɹɟɦɵɦ ɞɚɧɧɵɦ ɧɚ ɱɬɟɧɢɟ ɢ 
ɡɚɩɢɫɶ (ɩɪɨɬɨɤɨɥ ɦɧɨɝɢɯ ɱɢɬɚɬɟɥɟɣ ɢ ɦɧɨɝɢɯ ɩɢɫɚɬɟɥɟɣ). ɉɨɫɤɨɥɶɤɭ ɦɧɨɝɨ ɭɡɥɨɜ 
ɦɨɝɭɬ ɩɢɫɚɬɶ ɞɚɧɧɵɟ ɩɚɪɚɥɥɟɥɶɧɨ, ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ 
ɞɚɧɧɵɯ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɞɨɫɬɭɩ ɤ ɧɢɦ. 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɞɥɹ  ɭɩɨɪɹɞɨɱɢɜɚɧɢɹ ɦɨɞɢɮɢɤɚɰɢɣ 
ɩɚɦɹɬɢ. ȼɫɟ ɭɡɥɵ, ɠɟɥɚɸɳɢɟ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɪɚɡɞɟɥɹɟɦɵɟ ɞɚɧɧɵɟ ɞɨɥɠɧɵ 
ɩɨɫɵɥɚɬɶ ɫɜɨɢ ɦɨɞɢɮɢɤɚɰɢɢ ɷɬɨɦɭ ɩɪɨɰɟɫɫɭ. Ɉɧ ɛɭɞɟɬ ɩɪɢɫɜɚɢɜɚɬɶ ɤɚɠɞɨɣ 
ɦɨɞɢɮɢɤɚɰɢɢ ɨɱɟɪɟɞɧɨɣ ɧɨɦɟɪ ɢ ɪɚɫɫɵɥɚɬɶ ɟɝɨ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨ ɜɦɟɫɬɟ ɫ 
ɦɨɞɢɮɢɤɚɰɢɟɣ ɜɫɟɦ ɭɡɥɚɦ, ɢɦɟɸɳɢɦ ɤɨɩɢɸ ɦɨɞɢɮɢɰɢɪɭɟɦɨɝɨ ɛɥɨɤɚ ɞɚɧɧɵɯ. 
Кɚɠɞɵɣ ɭɡɟɥ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɨɞɢɮɢɤɚɰɢɢ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ ɢɯ 
ɧɨɦɟɪɨɜ. Ɋɚɡɪɵɜ ɜ ɧɨɦɟɪɚɯ ɩɨɥɭɱɟɧɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ ɛɭɞɟɬ ɨɡɧɚɱɚɬɶ ɩɨɬɟɪɸ 
ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɦɨɞɢɮɢɤɚɰɢɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɡɟɥ ɦɨɠɟɬ ɡɚɩɪɨɫɢɬɶ 
ɧɟɞɨɫɬɚɸɳɢɟ ɦɨɞɢɮɢɤɚɰɢɢ. 

Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɫɪɟɞɧɸɸ ɫɬɨɢɦɨɫɬɶ ɞɨɫɬɭɩɚ ɤ 
ɞɚɧɧɵɦ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɱɬɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ 
ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ. 

 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɜɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɚɥɝɨɪɢɬɦɵ ɹɜɥɹɸɬɫɹ ɫɥɢɲɤɨɦ 
ɧɟɷɮɮɟɤɬɢɜɧɵɦɢ, ɱɬɨɛɵ ɢɯ ɦɨɠɧɨ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ 
ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɨɜ ɢ ɫɨɤɪɚɳɟɧɢɹ ɭɫɢɥɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ.  
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Ⱦɨɛɢɬɶɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɠɧɨ ɬɨɥɶɤɨ ɢɡɦɟɧɢɜ ɫɟɦɚɧɬɢɤɭ ɨɛɪɚɳɟɧɢɣ ɤ ɩɚɦɹɬɢ. 
Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɩɨɧɢɦɚɧɢɹ ɨɫɧɨɜɧɵɯ ɢɞɟɣ ɚɥɝɨɪɢɬɦɨɜ ɪɟɚɥɢɡɚɰɢɢ DSM ɦɵ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɢɫɯɨɞɢɬɶ ɢɡ ɬɨɝɨ, ɱɬɨ ɜɫɟ ɪɚɛɨɬɚɟɬ ɧɚɞɟɠɧɨ (ɧɚɩɪɢɦɟɪ, ɜɫɟ 
ɫɨɨɛɳɟɧɢɹ ɞɨɯɨɞɹɬ ɞɨ ɚɞɪɟɫɚɬɨɜ) ɢ ɧɢɤɚɤɢɯ ɦɟɪ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 
ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɧɟ ɧɭɠɧɨ. 

6.3 Мɨɞɟɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ. 
Ɇɨɞɟɥɶ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɤɨɬɨɪɵɣ ɞɨɝɨɜɨɪ ɦɟɠɞɭ 
ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɩɚɦɹɬɶɸ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 
ɩɪɨɝɪɚɦɦɚɦɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɚɜɢɥ ɪɚɛɨɬɵ ɫ ɩɚɦɹɬɶɸ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɚ 
ɨɩɪɟɞɟɥɟɧɧɚɹ ɫɟɦɚɧɬɢɤɚ ɨɩɟɪɚɰɢɣ ɱɬɟɧɢɹ/ɡɚɩɢɫɢ, ɟɫɥɢ ɠɟ ɷɬɢ ɩɪɚɜɢɥɚ ɛɭɞɭɬ 
ɧɚɪɭɲɟɧɵ, ɬɨ ɩɚɦɹɬɶ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ 
ɱɬɟɧɢɹ/ɡɚɩɢɫɢ. ȼ ɷɬɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɦɨɞɟɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɫɢɫɬɟɦɚɯ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɚɦɹɬɶɸ. 

6.3.1 Сɬɪɨɝая ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ. 
Ɇɨɞɟɥɶ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɸ: «Ɉɩɟɪɚɰɢɹ ɱɬɟɧɢɹ ɹɱɟɣɤɢ 
ɩɚɦɹɬɢ ɫ ɚɞɪɟɫɨɦ X ɞɨɥɠɧɚ ɜɨɡɜɪɚɳɚɬɶ ɡɧɚɱɟɧɢɟ, ɡɚɩɢɫɚɧɧɨɟ ɫɚɦɨɣ ɩɨɫɥɟɞɧɟɣ 
ɨɩɟɪɚɰɢɟɣ ɡɚɩɢɫɢ ɩɨ ɚɞɪɟɫɭ X», ɧɚɡɵɜɚɟɬɫɹ ɦɨɞɟɥɶɸ ɫɬɪɨɝɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ. 
ɍɤɚɡɚɧɧɨɟ ɜɵɲɟ ɭɫɥɨɜɢɟ ɤɚɠɟɬɫɹ ɞɨɜɨɥɶɧɨ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ ɨɱɟɜɢɞɧɵɦ, ɨɞɧɚɤɨ 
ɨɧɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ ɜ ɫɢɫɬɟɦɟ ɩɨɧɹɬɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ «ɧɚɢɛɨɥɟɟ ɩɨɫɥɟɞɧɟɣ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ». 
 ȼɫɟ ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɵɟ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɪɨɝɭɸ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ, ɧɨ ɜ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɯ ɫɢɫɬɟɦɚɯ ɫɢɬɭɚɰɢɹ ɧɚɦɧɨɝɨ ɫɥɨɠɧɟɟ. 
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɟɪɟɦɟɧɧɚɹ X ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɩɚɦɹɬɢ ɦɚɲɢɧɵ B, ɢ ɩɪɨɰɟɫɫ, 
ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɦɚɲɢɧɟ A, ɩɵɬɚɟɬɫɹ ɩɪɨɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɷɬɨɣ 
ɩɟɪɟɦɟɧɧɨɣ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ T1. Ⱦɥɹ ɷɬɨɝɨ ɦɚɲɢɧɟ B ɩɨɫɵɥɚɟɬɫɹ ɡɚɩɪɨɫ 
ɩɟɪɟɦɟɧɧɨɣ X. ɇɟɦɧɨɝɨ ɩɨɡɠɟ, ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ T2, ɩɪɨɰɟɫɫ, ɜɵɩɨɥɧɹɸɳɢɣɫɹ 
ɧɚ ɦɚɲɢɧɟ B, ɩɪɨɢɡɜɨɞɢɬ ɨɩɟɪɚɰɢɸ ɡɚɩɢɫɢ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɩɟɪɟɦɟɧɧɭɸ X. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɝɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɨɩɟɪɚɰɢɹ ɱɬɟɧɢɹ ɞɨɥɠɧɚ ɜɨɡɜɪɚɬɢɬɶ ɜ 
ɦɚɲɢɧɭ А ɫɬɚɪɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɚ 
ɦɚɲɢɧɚ A ɢ ɧɚɫɤɨɥɶɤɨ ɛɥɢɡɤɢ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɚ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ T1 ɢ T2. 
Ɉɞɧɚɤɨ, ɟɫɥɢ T1-T2 ɪɚɜɧɨ 1 ɧɫɟɤ, ɢ ɦɚɲɢɧɵ ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 3-ɯ ɦɟɬɪɨɜ, ɬɨ ɫɢɝɧɚɥ ɨ ɡɚɩɪɨɫɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɟɪɟɞɚɧ ɧɚ ɦɚɲɢɧɭ B ɫɨ ɫɤɨɪɨɫɬɶɸ ɜ 10 ɪɚɡ ɩɪɟɜɵɲɚɸɳɟɣ ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ, ɱɬɨ 
ɧɟɜɨɡɦɨɠɧɨ. 
P1:    W(x)1 P1:    W(x)1 

--------------------------------> t -----------------------------------> t 

P2:                    R(x)1 P2:                   R(x)0    R(x)1 

  

               ɚ)                   Ȼ) 

ɚ) ɋɬɪɨɝɨ ɤɨɧɫɢɫɬɟɧɬɧɚɹ ɩɚɦɹɬɶ  
ɛ) ɉɚɦɹɬɶ ɛɟɡ ɫɬɪɨɝɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ 

 

6.3.2 ɉɨɫɥɟɞɨваɬɟɥɶɧая ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ. 
 ɋɬɪɨɝɚɹ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɞɟɚɥɶɧɭɸ ɦɨɞɟɥɶ ɞɥɹ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɨ ɟɟ, ɤ ɫɨɠɚɥɟɧɢɸ ɩɪɨɝɪɚɦɦɢɫɬɨɜ, ɧɟɜɨɡɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ 
ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ. Ɉɞɧɚɤɨ, ɩɪɚɤɬɢɱɟɫɤɢɣ ɨɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ 
ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɨɠɧɨ ɨɛɯɨɞɢɬɶɫɹ ɢ ɛɨɥɟɟ «ɫɥɚɛɵɦɢ» ɦɨɞɟɥɹɦɢ. ȼɫɟ ɷɬɢ 
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ɦɟɬɨɞɵ ɨɩɢɪɚɸɬɫɹ ɧɚ ɬɨ, ɱɬɨ ɞɨɥɠɧɚ ɫɨɛɥɸɞɚɬɶɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɛɵɬɢɣ ɡɚɩɢɫɢ ɢ ɱɬɟɧɢɹ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɜɩɟɪɜɵɟ ɨɩɪɟɞɟɥɢɥ LКmport ɜ 1979 ɝ.  
ɉɨ ɟɝɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɦɨɞɟɥɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɚɦɹɬɢ 
ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: «Ɋɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɞɨɥɠɟɧ 
ɛɵɬɶ ɬɨɬ ɠɟ, ɤɚɤ ɟɫɥɢ ɛɵ ɨɩɟɪɚɬɨɪɵ ɜɫɟɯ ɩɪɨɰɟɫɫɨɪɨɜ ɜɵɩɨɥɧɹɥɢɫɶ ɛɵ ɜ 
ɧɟɤɨɬɨɪɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɟɪɚɬɨɪɵ ɤɚɠɞɨɝɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɪɹɞɤɟ, ɨɩɪɟɞɟɥɹɟɦɨɦ 
ɩɪɨɝɪɚɦɦɨɣ ɷɬɨɝɨ ɩɪɨɰɟɫɫɨɪɚ» 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɨɩɟɪɚɰɢɹ ɱɬɟɧɢɹ 
ɜɨɡɜɪɚɬɢɬ ɡɧɚɱɟɧɢɟ, ɡɚɩɢɫɚɧɧɨɟ ɞɪɭɝɢɦ ɩɪɨɰɟɫɫɨɦ ɧɚɧɨɫɟɤɭɧɞɨɣ ɢɥɢ ɞɚɠɟ 
ɦɢɧɭɬɨɣ ɪɚɧɶɲɟ, ɜ ɷɬɨɣ ɦɨɞɟɥɢ ɬɨɥɶɤɨ ɬɨɱɧɨ ɝɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ ɜɫɟ ɩɪɨɰɟɫɫɵ 
ɞɨɥɠɧɵ «ɜɢɞɟɬɶ» ɨɞɧɭ ɢ ɬɭ ɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɟɣ ɜ ɩɚɦɹɬɶ. 
Ɋɟɡɭɥɶɬɚɬ ɩɨɜɬɨɪɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɜ ɫɢɫɬɟɦɟ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶɸ (ɤɚɤ, ɜɩɪɨɱɟɦ, ɢ ɩɪɢ ɫɬɪɨɝɨɣ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ) ɦɨɠɟɬ ɧɟ ɫɨɜɩɚɞɚɬɶ ɫ ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɟɞɵɞɭɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ 
ɷɬɨɣ ɠɟ ɩɪɨɝɪɚɦɦɵ, ɟɫɥɢ ɜ ɩɪɨɝɪɚɦɦɟ ɧɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɞɨɫɬɭɩɚ ɤ 
ɩɚɦɹɬɢ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɡɦɨɜ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

Ⱦɜɚ ɩɪɢɦɟɪɚ ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɩɪɨɝɪɚɦɦɵ. ȼ ɩɪɢɦɟɪɚɯ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
W(x)1 - ɡɚɩɢɫɶ ɡɧɚɱɟɧɢɹ 1 ɜ ɩɟɪɟɦɟɧɧɭɸ x; 

R(x)0 - ɱɬɟɧɢɟ ɡɧɚɱɟɧɢɹ 0 ɢɡ ɩɟɪɟɦɟɧɧɨɣ x. 

P1: W(x)1   W(y)1   

P2:   W(z)1    

P3:  R(x)0 R(y)0 R(z)1 R(y)0  

P4:  R(x)0 R(y)1 R(z)1 R(x)1  

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɰɟɫɫɵ «ɜɢɞɹɬ» ɡɚɩɢɫɢ ɜ ɩɨɪɹɞɤɟ W(z)1, W(x)1,W(y)1  ɢɥɢ 
W(x)1, W(z)1,W(y)1. 

P1: W(x)1   W(y)1   

P2:   W(z)1    

P3:  R(x)0 R(y)1 R(z)0 R(y)1  

P4:  R(x)1 R(y)1 R(z)0 R(x)1  

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɰɟɫɫɵ «ɜɢɞɹɬ» ɡɚɩɢɫɢ ɜ ɩɨɪɹɞɤɟ W(x)1, W(y)1,W(z)1. 

Ⱦɜɚ ɩɪɢɦɟɪɚ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɬɨɣ ɠɟ ɩɪɨɝɪɚɦɦɵ. 
P1: W(x)1   W(y)1   

P2:   W(z)1    

P3:  R(x)0 R(y)0 R(z)1 R(y)0  

P4:  R(x)0 R(y)1 R(z)0 R(x)1  

ɉɪɨɰɟɫɫɵ Ɋ3 ɢ Ɋ4 «ɜɢɞɹɬ» ɡɚɩɢɫɢ W(y)1 ɢ W(z)1 ɜ ɪɚɡɧɨɦ ɩɨɪɹɞɤɟ. 
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P1: W(x)1   W(y)1   

P2:   W(z)1    

P3:  R(x)1 R(y)0 R(z)1 R(y)1  

P4:  R(x)0 R(y)1 R(z)1 R(x)0  

ɉɪɨɰɟɫɫ Ɋ4  «ɜɢɞɢɬ» ɡɚɩɢɫɢ W(x)1 ɢ W(y)1 ɧɟ ɜ ɬɨɦ ɩɨɪɹɞɤɟ, ɤɚɤ ɨɧɢ 
ɜɵɩɨɥɧɹɥɢɫɶ ɜ ɩɪɨɰɟɫɫɟ Ɋ1. 

Ɉɩɢɫɚɧɧɵɣ ɪɚɧɟɟ ɦɢɝɪɚɰɢɨɧɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɚɥɢɡɭɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɝɨɪɚɡɞɨ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɋɬɪɚɧɢɰɵ, ɞɨɫɬɭɩɧɵɟ ɧɚ ɡɚɩɢɫɶ, 
ɪɚɡɦɧɨɠɚɸɬɫɹ, ɧɨ ɨɩɟɪɚɰɢɢ ɱɬɟɧɢɹ ɢɡ ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɢ  ɧɟ ɞɨɥɠɧɵ 
ɧɚɱɢɧɚɬɶɫɹ ɧɚ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɨɪɟ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɡɚɜɟɪɲɢɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɩɪɟɞɵɞɭɳɟɣ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ, ɜɵɞɚɧɧɨɣ ɷɬɢɦ ɩɪɨɰɟɫɫɨɪɨɦ, ɬ.ɟ. ɛɭɞɭɬ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɜɫɟ ɤɨɩɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɪɚɧɢɰɵ.  
Цɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ. ɉɪɨɰɟɫɫ ɩɨɫɵɥɚɟɬ ɤɨɨɪɞɢɧɚɬɨɪɭ ɡɚɩɪɨɫ ɧɚ 
ɦɨɞɢɮɢɤɚɰɢɸ ɩɟɪɟɦɟɧɧɨɣ ɢ ɠɞɟɬ  ɨɬ ɧɟɝɨ ɭɤɚɡɚɧɢɹ ɨ ɩɪɨɜɟɞɟɧɢɢ ɷɬɨɣ 
ɦɨɞɢɮɢɤɚɰɢɢ. Ɍɚɤɨɟ ɭɤɚɡɚɧɢɟ ɤɨɨɪɞɢɧɚɬɨɪ ɪɚɫɫɵɥɚɟɬ ɫɪɚɡɭ ɜɫɟɦ ɜɥɚɞɟɥɶɰɚɦ 
ɤɨɩɢɣ ɷɬɨɣ ɩɟɪɟɦɟɧɧɨɣ. Кɚɠɞɵɣ ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɹɟɬ ɷɬɢ ɭɤɚɡɚɧɢɹ ɩɨ ɦɟɪɟ ɢɯ 
ɩɨɥɭɱɟɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɫɨɨɛɳɟɧɢɹ ɨɬ ɤɨɨɪɞɢɧɚɬɨɪɚ ɩɪɢɯɨɞɹɬ ɤɚɠɞɨɦɭ 
ɩɪɨɰɟɫɫɭ ɜ ɬɨɦ ɩɨɪɹɞɤɟ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɛɵɥɢ ɢɦ ɩɨɫɥɚɧɵ, ɬɨ ɜɫɟ ɩɪɨɰɟɫɫɵ 
ɤɨɪɪɟɤɬɢɪɭɸɬ ɫɜɨɢ ɤɨɩɢɢ ɩɟɪɟɦɟɧɧɵɯ ɜ ɷɬɨɦ ɟɞɢɧɨɦ ɩɨɪɹɞɤɟ.  
Ⱦɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ. ɉɪɨɰɟɫɫ ɩɨɫɵɥɚɟɬ ɩɨɫɪɟɞɫɬɜɨɦ ɦɟɯɚɧɢɡɦɚ 
ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɲɢɪɨɤɨɜɟɳɚɧɢɹ (ɧɟɞɟɥɢɦɵɟ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɟ ɪɚɫɫɵɥɤɢ) 
ɭɤɚɡɚɧɢɟ ɨ ɦɨɞɢɮɢɤɚɰɢɢ ɩɟɪɟɦɟɧɧɨɣ ɜɫɟɦ ɜɥɚɞɟɥɶɰɚɦ ɤɨɩɢɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɪɚɧɢɰɵ (ɜɤɥɸɱɚɹ ɢ ɫɟɛɹ) ɢ ɠɞɟɬ ɩɨɥɭɱɟɧɢɹ ɷɬɨɝɨ ɫɜɨɟɝɨ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɭɤɚɡɚɧɢɹ.  

6.3.3 ɉɪɢɱɢɧɧая ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ. 
ɉɪɢɱɢɧɧɚɹ ɦɨɞɟɥɶ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɚɦɹɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɥɟɟ «ɫɥɚɛɭɸ» 
ɦɨɞɟɥɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɦɨɞɟɥɶɸ, ɩɨɫɤɨɥɶɤɭ ɜ ɧɟɣ ɧɟ ɜɫɟɝɞɚ 
ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ ɜɫɟ ɩɪɨɰɟɫɫɵ «ɜɢɞɟɥɢ» ɨɞɧɭ ɢ ɬɭ ɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɡɚɩɢɫɟɣ ɜ ɩɚɦɹɬɶ, ɚ ɩɪɨɜɨɞɢɬɫɹ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɩɨɬɟɧɰɢɚɥɶɧɨ ɡɚɜɢɫɢɦɵɦɢ 
ɨɩɟɪɚɰɢɹɦɢ ɡɚɩɢɫɢ, ɢ ɧɟɡɚɜɢɫɢɦɵɦɢ. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɪɨɰɟɫɫ P1 ɦɨɞɢɮɢɰɢɪɨɜɚɥ ɩɟɪɟɦɟɧɧɭɸ 
x, ɡɚɬɟɦ ɩɪɨɰɟɫɫ P2 ɩɪɨɱɢɬɚɥ x ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɥ y. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɞɢɮɢɤɚɰɢɹ x 

ɢ ɦɨɞɢɮɢɤɚɰɢɹ y ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɪɢɱɢɧɧɨ ɡɚɜɢɫɢɦɵ, ɬɚɤ ɤɚɤ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ y 

ɦɨɝɥɨ ɡɚɜɢɫɟɬɶ ɨɬ ɩɪɨɱɢɬɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ x. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɟɫɥɢ 
ɞɜɚ ɩɪɨɰɟɫɫɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡɦɟɧɹɸɬ ɡɧɚɱɟɧɢɹ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɢɥɢ ɪɚɡɥɢɱɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ, ɬɨ ɦɟɠɞɭ ɷɬɢɦɢ ɫɨɛɵɬɢɹɦɢ ɧɟɬ ɩɪɢɱɢɧɧɨɣ ɫɜɹɡɢ. Ɉɩɟɪɚɰɢɢ  ɡɚɩɢɫɢ, 

ɤɨɬɨɪɵɟ ɩɪɢɱɢɧɧɨ ɧɟ ɡɚɜɢɫɹɬ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɧɚɡɵɜɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ. 
ɉɪɢɱɢɧɧɚɹ ɦɨɞɟɥɶ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɚɦɹɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɟɦ: 
«ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɡɚɩɢɫɢ, ɤɨɬɨɪɵɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɪɢɱɢɧɧɨ 
ɡɚɜɢɫɢɦɵ, ɞɨɥɠɧɚ ɧɚɛɥɸɞɚɬɶɫɹ ɜɫɟɦɢ ɩɪɨɰɟɫɫɚɦɢ ɫɢɫɬɟɦɵ ɨɞɢɧɚɤɨɜɨ, 
ɩɚɪɚɥɥɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ ɦɨɝɭɬ ɧɚɛɥɸɞɚɬɶɫɹ ɪɚɡɧɵɦɢ ɭɡɥɚɦɢ ɜ ɪɚɡɧɨɦ 
ɩɨɪɹɞɤɟ». 
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ɉɪɢɦɟɪ. 
(ɚ) ɇɚɪɭɲɟɧɢɟ ɦɨɞɟɥɢ ɩɪɢɱɢɧɧɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ  
P1: W(x)1     

P2:  R(x)1 W(x)2   

P3:    R(x)2 R(x)1 

P4:    R(x)1 R(x)2 

 

 

(ɛ) ɤɨɪɪɟɤɬɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɥɹ ɦɨɞɟɥɢ ɩɪɢɱɢɧɧɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ. 
P1: W(x)1   W(x)3   

P2:  R(x)1 W(x)2    

P3:  R(x)1   R(x)3 R(x)2 

P4:  R(x)1   R(x)2 R(ɯ)3 

 

 

ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɢɱɢɧɧɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɜ ɫɥɭɱɚɟ ɪɚɡɦɧɨɠɟɧɢɹ ɫɬɪɚɧɢɰ 
ɜɵɩɨɥɧɟɧɢɟ ɡɚɩɢɫɢ ɜ ɨɛɳɭɸ ɩɚɦɹɬɶ ɬɪɟɛɭɟɬ ɨɠɢɞɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɥɶɤɨ ɬɟɯ 
ɩɪɟɞɵɞɭɳɢɯ ɨɩɟɪɚɰɢɣ ɡɚɩɢɫɢ, ɨɬ ɤɨɬɨɪɵɯ ɷɬɚ ɡɚɩɢɫɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɪɢɱɢɧɧɨ 
ɡɚɜɢɫɢɬ. ɉɚɪɚɥɥɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ ɧɟ ɡɚɞɟɪɠɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝ ɞɪɭɝɚ 
(ɢ ɧɟ ɬɪɟɛɭɸɬ ɧɟɞɟɥɢɦɨɫɬɢ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɯ ɪɚɫɫɵɥɨɤ ɜɫɟɦ ɜɥɚɞɟɥɶɰɚɦ 
ɤɨɩɢɣ ɫɬɪɚɧɢɰɵ). 

Ɋɟɚɥɢɡɚɰɢɹ ɩɪɢɱɢɧɧɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

 ɜɫɟ ɦɨɞɢɮɢɤɚɰɢɢ ɩɟɪɟɦɟɧɧɵɯ ɧɚ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɨɪɟ ɧɭɦɟɪɭɸɬɫɹ; 

 ɜɫɟɦ ɩɪɨɰɟɫɫɨɪɚɦ ɜɦɟɫɬɟ ɫɨ ɡɧɚɱɟɧɢɟɦ ɦɨɞɢɮɢɰɢɪɭɟɦɨɣ ɩɟɪɟɦɟɧɧɨɣ 
ɪɚɫɫɵɥɚɟɬɫɹ ɧɨɦɟɪ ɷɬɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɧɚ  ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɨɪɟ, ɚ ɬɚɤɠɟ 
ɧɨɦɟɪɚ ɦɨɞɢɮɢɤɚɰɢɣ ɜɫɟɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɢɡɜɟɫɬɧɵɯ ɞɚɧɧɨɦɭ ɩɪɨɰɟɫɫɨɪɭ ɤ 
ɷɬɨɦɭ ɦɨɦɟɧɬɭ; 

 ɜɵɩɨɥɧɟɧɢɟ ɥɸɛɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɧɚ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɨɪɟ ɡɚɞɟɪɠɢɜɚɟɬɫɹ 

ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧ ɧɟ ɩɨɥɭɱɢɬ ɢ ɧɟ ɜɵɩɨɥɧɢɬ ɜɫɟ ɬɟ ɦɨɞɢɮɢɤɚɰɢɢ 

ɞɪɭɝɢɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɨ ɤɨɬɨɪɵɯ ɛɵɥɨ ɢɡɜɟɫɬɧɨ ɩɪɨɰɟɫɫɨɪɭ - ɚɜɬɨɪɭ 
ɡɚɞɟɪɠɢɜɚɟɦɨɣ ɦɨɞɢɮɢɤɚɰɢɢ. 

6.3.4 PRAM ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɢ ɩɪɨɰɟɫɫɨɪɧая ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ. 
PRAM (PТpОlТnОН RAM) ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
«Ɉɩɟɪɚɰɢɢ ɡɚɩɢɫɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɨɞɧɢɦ ɩɪɨɰɟɫɫɨɪɨɦ, ɜɢɞɧɵ ɜɫɟɦ ɨɫɬɚɥɶɧɵɦ 
ɩɪɨɰɟɫɫɨɪɚɦ ɜ ɬɨɦ ɩɨɪɹɞɤɟ, ɜ ɤɚɤɨɦ ɨɧɢ ɜɵɩɨɥɧɹɥɢɫɶ, ɧɨ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ, 
ɜɵɩɨɥɧɹɟɦɵɟ ɪɚɡɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ, ɦɨɝɭɬ ɛɵɬɶ ɜɢɞɧɵ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ 
ɩɨɪɹɞɤɟ». 

ɉɪɢɦɟɪ ɞɨɩɭɫɬɢɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɛɵɬɢɣ ɜ ɫɢɫɬɟɦɟ ɫ PRAM 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶɸ. 
P1: W(x)1     
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P2:  R(x)1 W(x)2   

P3:    R(x)1 R(x)2 

P4:    R(x)2 R(x)1 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɦɨɞɟɥɢ PRAM ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɫɬɨɬɟ ɟɟ 
ɪɟɚɥɢɡɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ ɧɚ ɨɞɧɨɦ ɩɪɨɰɟɫɫɨɪɟ ɦɨɝɭɬ ɛɵɬɶ 
ɤɨɧɜɟɣɟɪɢɡɨɜɚɧɵ: ɦɨɠɧɨ ɩɪɨɞɨɥɠɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɰɟɫɫɚ ɢ ɜɵɩɨɥɧɹɬɶ ɞɪɭɝɢɟ 

ɨɩɟɪɚɰɢɢ ɫ ɨɛɳɟɣ ɩɚɦɹɬɶɸ  ɧɟ ɞɨɠɢɞɚɹɫɶ ɡɚɜɟɪɲɟɧɢɹ ɩɪɟɞɵɞɭɳɢɯ ɨɩɟɪɚɰɢɣ 
ɡɚɩɢɫɢ (ɦɨɞɢɮɢɤɚɰɢɢ ɜɫɟɯ ɤɨɩɢɣ ɫɬɪɚɧɢɰ, ɧɚɩɪɢɦɟɪ), ɧɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɛɵɬɶ 
ɭɜɟɪɟɧɧɵɦ, ɱɬɨ ɜɫɟ ɩɪɨɰɟɫɫɨɪɵ ɭɜɢɞɹɬ ɷɬɢ ɡɚɩɢɫɢ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɩɨɪɹɞɤɟ. 
PRAM ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɪɟɡɭɥɶɬɚɬɚɦ, ɩɪɨɬɢɜɨɪɟɱɚɳɢɦ 
ɢɧɬɭɢɬɢɜɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ. ɉɪɢɦɟɪ: 
 

ɉɪɨɰɟɫɫ P1 ɉɪɨɰɟɫɫ P2 

.......... .......... 

a = 1; b = 1; 

if (b==0) kill (P2); if (a==0) kill (P1); 

.......... .......... 

 

 Ɉɛɚ ɩɪɨɰɟɫɫɚ ɦɨɝɭɬ ɛɵɬɶ ɭɛɢɬɵ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ. 
 Ɇɨɞɟɥɶ ɩɪɨɰɟɫɫɨɪɧɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɦɨɞɟɥɢ PRAM 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɬɟɦ, ɱɬɨ ɜ ɧɟɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɬɪɟɛɭɟɬɫɹ ɤɨɝɟɪɟɧɬɧɨɫɬɶ ɩɚɦɹɬɢ: 
«Ⱦɥɹ ɤɚɠɞɨɣ ɩɟɪɟɦɟɧɧɨɣ б ɟɫɬɶ ɨɛɳɟɟ ɫɨɝɥɚɫɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɪɹɞɤɚ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɨɰɟɫɫɨɪɵ ɦɨɞɢɮɢɰɢɪɭɸɬ ɷɬɭ ɩɟɪɟɦɟɧɧɭɸ, ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ ɜ ɪɚɡɧɵɟ 
ɩɟɪɟɦɟɧɧɵɟ - ɩɚɪɚɥɥɟɥɶɧɵ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤ ɭɩɨɪɹɞɨɱɢɜɚɧɢɸ ɡɚɩɢɫɟɣ ɤɚɠɞɨɝɨ 
ɩɪɨɰɟɫɫɨɪɚ ɞɨɛɚɜɥɹɟɬɫɹ ɭɩɨɪɹɞɨɱɢɜɚɧɢɟ ɡɚɩɢɫɟɣ ɜ ɩɟɪɟɦɟɧɧɵɟ ɢɥɢ ɝɪɭɩɩɵ 
ɩɟɪɟɦɟɧɧɵɯ (ɧɚɩɪɢɦɟɪ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ  ɧɟɡɚɜɢɫɢɦɵɯ ɛɥɨɤɚɯ ɩɚɦɹɬɢ). 
Ⱦɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɚɥɝɨɪɢɬɦ. Зɚ ɤɚɠɞɭɸ ɝɪɭɩɩɭ ɩɟɪɟɦɟɧɧɵɯ ɨɬɜɟɱɚɟɬ ɫɜɨɣ 
ɤɨɨɪɞɢɧɚɬɨɪ, ɤɨɬɨɪɵɣ ɩɨɥɭɱɚɟɬ ɨɬ ɩɪɨɰɟɫɫɨɜ ɡɚɩɪɨɫɵ ɧɚ ɦɨɞɢɮɢɤɚɰɢɸ ɢ 
ɪɚɫɫɵɥɚɟɬ ɜɫɟɦ ɭɤɚɡɚɧɢɹ ɨ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɢɮɢɤɚɰɢɢ. Чɬɨɛɵ ɧɟ ɧɚɪɭɲɢɬɶ 
ɩɨɪɹɞɨɤ ɩɨɥɭɱɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɭɤɚɡɚɧɢɣ ɨ ɦɨɞɢɮɢɤɚɰɢɹɯ ɪɚɡɥɢɱɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ, ɡɚɩɪɨɲɟɧɧɵɯ ɨɞɧɢɦ ɩɪɨɰɟɫɫɨɦ ɭ ɪɚɡɧɵɯ ɤɨɨɪɞɢɧɚɬɨɪɨɜ, ɧɚɞɨ 
ɤɚɠɞɨɦɭ ɩɪɨɰɟɫɫɭ ɧɭɦɟɪɨɜɚɬɶ ɫɜɨɢ ɦɨɞɢɮɢɤɚɰɢɢ, ɢ ɷɬɢ ɧɨɦɟɪɚ ɞɨɥɠɧɵ 
ɪɚɫɫɵɥɚɬɶɫɹ ɜɫɟɦ ɜɦɟɫɬɟ ɫ ɭɤɚɡɚɧɢɹɦɢ  ɨ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɢɮɢɤɚɰɢɣ. Ɍɨɝɞɚ ɥɸɛɨɣ 
ɩɪɨɰɟɫɫ, ɩɨɥɭɱɚɸɳɢɣ ɭɤɚɡɚɧɢɟ ɨ ɩɪɨɜɟɞɟɧɢɢ ɦɨɞɢɮɢɤɚɰɢɢ, ɦɨɠɟɬ ɡɚɞɟɪɠɚɬɶ ɟɝɨ 
ɜɵɩɨɥɧɟɧɢɟ ɞɨ ɩɨɥɭɱɟɧɢɹ ɧɟɞɨɫɬɚɸɳɢɯ ɭɤɚɡɚɧɢɣ ɨ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ 
ɦɨɞɢɮɢɤɚɰɢɹɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɰɟɫɫɚ. 
 

6.3.5. Сɥаɛая ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ. 
 Ɇɨɞɟɥɶ PRAM ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɟɟ ɢ ɷɮɮɟɤɬɢɜɧɟɟ ɦɨɞɟɥɟɣ ɫ 
ɛɨɥɟɟ ɫɬɪɨɝɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶɸ, ɧɨ ɢ ɟɟ ɨɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɦɧɨɝɢɯ ɩɪɢɥɨɠɟɧɢɣ ɧɟ 
ɜɫɟɝɞɚ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦɢ, ɬɚɤ ɤɚɤ ɬɪɟɛɭɸɬ ɩɨɥɭɱɟɧɢɟ ɜɫɟɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ ɡɚɩɢɫɢ, ɜɵɩɨɥɧɹɟɦɨɣ ɧɚ ɧɟɤɨɬɨɪɨɦ ɩɪɨɰɟɫɫɨɪɟ. 

Ɋɚɫɫɦɨɬɪɢɦ, ɞɥɹ ɩɪɢɦɟɪɚ, ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɜ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ ɰɢɤɥɢɱɟɫɤɢ 
ɱɢɬɚɟɬ ɢ ɡɚɩɢɫɵɜɚɟɬ ɡɧɚɱɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɩɟɪɟɦɟɧɧɵɯ. Ⱦɚɠɟ, ɟɫɥɢ ɨɫɬɚɥɶɧɵɟ 
ɩɪɨɰɟɫɫɨɪɵ ɢ ɧɟ ɩɵɬɚɸɬɫɹ ɨɛɪɚɳɚɬɶɫɹ ɤ ɷɬɢɦ ɩɟɪɟɦɟɧɧɵɦ ɞɨ ɜɵɯɨɞɚ ɩɟɪɜɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢɡ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ, ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɨɩɢɫɚɧɧɵɯ 
ɜɵɲɟ ɦɨɞɟɥɟɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɨɧɢ ɞɨɥɠɧɵ «ɜɢɞɟɬɶ» ɜɫɟ ɡɚɩɢɫɢ ɩɟɪɜɨɝɨ 
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ɩɪɨɰɟɫɫɨɪɚ ɜ ɩɨɪɹɞɤɟ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɱɬɨ, ɟɫɬɟɫɬɜɟɧɧɨ, ɫɨɜɟɪɲɟɧɧɨ ɧɟ ɧɭɠɧɨ. 
ɇɚɢɥɭɱɲɟɟ ɪɟɲɟɧɢɟ ɜ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ - ɷɬɨ ɩɨɡɜɨɥɢɬɶ ɩɟɪɜɨɦɭ ɩɪɨɰɟɫɫɭ 
ɡɚɜɟɪɲɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ ɢ, ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ, ɩɟɪɟɫɥɚɬɶ 
ɨɫɬɚɥɶɧɵɦ ɩɪɨɰɟɫɫɚɦ ɡɧɚɱɟɧɢɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɧɟ ɡɚɛɨɬɹɫɶ ɨ 
ɩɟɪɟɫɵɥɤɟ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɢ ɩɨɪɹɞɤɚ ɢɯ ɜɵɱɢɫɥɟɧɢɹ ɜɧɭɬɪɢ 
ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ. 

 ɉɪɟɞɥɨɠɟɧɧɚɹ ɜ 1986 ɝ. (DuboТs Оt Кl.) ɦɨɞɟɥɶ ɫɥɚɛɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ, ɨɫɧɨɜɚɧɚ 
ɧɚ ɜɵɞɟɥɟɧɢɢ ɫɪɟɞɢ ɩɟɪɟɦɟɧɧɵɯ ɫɩɟɰɢɚɥɶɧɵɯ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 
(ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɨɩɟɪɚɰɢɟɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɚɦɹɬɢ) 

ɢ ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ: 

1. Доɫɬɭɩ ɤ ɫɢɧхроɧɢɡаɰɢоɧɧɵɦ ɩɟрɟɦɟɧɧɵɦ оɩрɟɞɟɥяɟɬɫя ɦоɞɟɥɶɸ 
ɩоɫɥɟɞоɜаɬɟɥɶɧоɣ ɤоɧɫɢɫɬɟɧɬɧоɫɬɢ; 

2. Доɫɬɭɩ ɤ ɫɢɧхроɧɢɡаɰɢоɧɧɵɦ ɩɟрɟɦɟɧɧɵɦ ɡаɩрɟщɟɧ (ɡаɞɟрɠɢɜаɟɬɫя), ɩоɤа 
ɧɟ ɜɵɩоɥɧɟɧɵ ɜɫɟ ɩрɟɞɵɞɭщɢɟ оɩɟраɰɢɢ ɡаɩɢɫɢ; 

3. Доɫɬɭɩ ɤ ɞаɧɧɵɦ (ɡаɩɢɫɶ, ɱɬɟɧɢɟ) ɡаɩрɟщɟɧ, ɩоɤа ɧɟ ɜɵɩоɥɧɟɧɵ ɜɫɟ 
ɩрɟɞɵɞɭщɢɟ оɛращɟɧɢя ɤ ɫɢɧхроɧɢɡаɰɢоɧɧɵɦ ɩɟрɟɦɟɧɧɵɦ. 

ɉɟɪɜɨɟ ɩɪɚɜɢɥɨ ɨɩɪɟɞɟɥɹɟɬ, ɱɬɨ ɜɫɟ ɩɪɨɰɟɫɫɵ «ɜɢɞɹɬ» ɨɛɪɚɳɟɧɢɹ ɤ 
ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɦ ɩɟɪɟɦɟɧɧɵɦ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ (ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ) ɩɨɪɹɞɤɟ (ɚ 
“ɜɢɞɟɬɶ” ɨɧɢ ɦɨɝɭɬ ɬɨɥɶɤɨ ɩɨɫɪɟɞɫɬɜɨɦ ɱɬɟɧɢɹ ɨɛɵɱɧɵɯ ɩɟɪɟɦɟɧɧɵɯ!). 

Вɬороɟ ɩраɜɢɥо ɝараɧɬɢрɭɟɬ, ɱɬо ɜɵɩоɥɧɟɧɢɟ ɩроɰɟɫɫороɦ оɩɟраɰɢɢ 
оɛращɟɧɢя ɤ ɫɢɧхроɧɢɡаɰɢоɧɧоɣ ɩɟрɟɦɟɧɧоɣ ɜоɡɦоɠɧо ɬоɥɶɤо ɩоɫɥɟ 
«ɜɵɬаɥɤɢɜаɧɢя» ɤоɧɜɟɣɟра (ɩоɥɧоɝо ɡаɜɟрɲɟɧɢя ɜɵɩоɥɧɟɧɢя ɜɫɟх ɩрɟɞɵɞɭщɢх 
оɩɟраɰɢɣ ɡаɩɢɫɢ ɩɟрɟɦɟɧɧɵх, ɜɵɞаɧɧɵх ɞаɧɧɵɦ ɩроɰɟɫɫороɦ). Прɢ ɷɬоɦ, ɜɫɟ 
ɜɵɩоɥɧɟɧɧɵɟ ɩроɰɟɫɫоɦ ɡаɩɢɫɢ ɫɬаɧɭɬ ɝараɧɬɢроɜаɧɧо ɜɢɞɧɵ оɫɬаɥɶɧɵɦ 
ɩроɰɟɫɫаɦ ɬоɥɶɤо ɩоɫɥɟ ɜɵɩоɥɧɟɧɢя ɢɦɢ ɫɢɧхроɧɢɡаɰɢɢ. Трɟɬɶɟ ɩраɜɢɥо 
оɩрɟɞɟɥяɟɬ, ɱɬо ɩрɢ оɛращɟɧɢɢ ɤ оɛɵɱɧɵɦ (ɧɟ ɫɢɧхроɧɢɡаɰɢоɧɧɵɦ) 
ɩɟрɟɦɟɧɧɵɦ ɧа ɱɬɟɧɢɟ ɢɥɢ ɡаɩɢɫɶ, ɜɫɟ ɩрɟɞɵɞɭщɢɟ оɛращɟɧɢя ɤ 
ɫɢɧхроɧɢɡаɰɢоɧɧɵɦ ɩɟрɟɦɟɧɧɵɦ ɞоɥɠɧɵ ɛɵɬɶ ɜɵɩоɥɧɟɧɵ ɩоɥɧоɫɬɶɸ. 
Вɵɩоɥɧɢɜ ɫɢɧхроɧɢɡаɰɢɸ ɩаɦяɬɢ (ɷɬа оɩɟраɰɢя оɛоɡɧаɱɟɧа ɧɢɠɟ ɛɭɤɜоɣ S) 

ɩɟрɟɞ оɛращɟɧɢɟɦ ɤ оɛщɟɣ ɩɟрɟɦɟɧɧоɣ, ɩроɰɟɫɫ ɦоɠɟɬ ɛɵɬɶ ɭɜɟрɟɧ, ɱɬо 
ɩоɥɭɱɢɬ ɩраɜɢɥɶɧоɟ ɡɧаɱɟɧɢɟ ɷɬоɣ ɩɟрɟɦɟɧɧоɣ (ɬо, ɤоɬороɟ ɡаɩɢɫаɥ ɤаɤоɣ-ɬо 
ɩроɰɟɫɫ, ɭɫɩɟɜɲɢɣ  ɫооɛщɢɬɶ оɛ ɷɬоɦ ɜɫɟɦ ɩоɫрɟɞɫɬɜоɦ ɫɢɧхроɧɢɡаɰɢɢ 

ɩаɦяɬɢ). 

a) ɉɪɢɦɟɪ ɞɨɩɭɫɬɢɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɛɵɬɢɣ. 
 

P1: W(x)1 W(x)2 S   

P2:    R(x)1, R(x)2 S 

P3:    R(x)2, R(x)1 S 

ɛ) ɉɪɢɦɟɪ ɧɟɞɨɩɭɫɬɢɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɛɵɬɢɣ. 
 

P1: W(x)1 W(x)2 S   

P2:    S R(x)1 

 



 10 

6.3.6 Кɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɩɨ вɵɯɨɞɭ. 
ȼ ɫɢɫɬɟɦɟ ɫɨ ɫɥɚɛɨɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶɸ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɤ 
ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ: ɫɢɫɬɟɦɚ ɧɟ ɢɦɟɟɬ ɢɧɮɨɪɦɚɰɢɢ ɨ ɰɟɥɢ ɷɬɨɝɨ 
ɨɛɪɚɳɟɧɢɹ - ɢɥɢ ɩɪɨɰɟɫɫ ɡɚɜɟɪɲɢɥ ɦɨɞɢɮɢɤɚɰɢɸ ɨɛɳɟɣ ɩɟɪɟɦɟɧɧɨɣ, ɢɥɢ 
ɝɨɬɨɜɢɬɫɹ ɩɪɨɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɨɛɳɟɣ ɩɟɪɟɦɟɧɧɨɣ. Ⱦɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɪɚɡɥɢɱɚɬɶ ɞɜɟ ɫɢɬɭɚɰɢɢ: 
ɜɯɨɞ ɜ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ ɢ ɜɵɯɨɞ ɢɡ ɧɟɟ. 
ȼ ɦɨɞɟɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɨ ɜɵɯɨɞɭ ɜɜɟɞɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɮɭɧɤɰɢɢ ɨɛɪɚɳɟɧɢɹ 

ɤ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɦ ɩɟɪɟɦɟɧɧɵɦ: 
(1) ACQUIRE - ɡɚɯɜɚɬ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɢɧɮɨɪɦɢɪɭɟɬ ɫɢɫɬɟɦɭ 
ɨ ɜɯɨɞɟ ɜ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ; 
(2) RELEASE - ɨɫɜɨɛɨɠɞɟɧɢɟ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɨɩɪɟɞɟɥɹɟɬ 
ɡɚɜɟɪɲɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ. 
Зɚɯɜɚɬ ɢ ɨɫɜɨɛɨɠɞɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɬɭɩɚ ɧɟ ɤɨ ɜɫɟɦ ɨɛɳɢɦ 
ɩɟɪɟɦɟɧɧɵɦ, ɚ ɬɨɥɶɤɨ ɤ ɬɟɦ, ɤɨɬɨɪɵɟ ɡɚɳɢɳɚɸɬɫɹ ɞɚɧɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ. Ɍɚɤɢɟ ɨɛɳɢɟ ɩɟɪɟɦɟɧɧɵɟ ɧɚɡɵɜɚɸɬ ɡɚɳɢɳɟɧɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ. 
 ɉɪɢɦɟɪ ɞɨɩɭɫɬɢɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɛɵɬɢɣ ɞɥɹ ɦɨɞɟɥɢ ɫ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶɸ ɩɨ ɜɵɯɨɞɭ. (AМq(L) - ɡɚɯɜɚɬ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ L; 
Rel(L) - ɨɫɜɨɛɨɠɞɟɧɢɟ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ). 
P1: Acq(L) W(x)1 W(x)2 Rel(L)     

P2:     Acq(L) R(x)2 Rel(L)  

P3:        R(x)1 

ɋɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ ɨɩɪɟɞɟɥɹɸɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɟɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɨ 
ɜɵɯɨɞɭ: 

(1)  Ⱦɨ ɜɵɩɨɥɧɟɧɢɹ ɨɛɪɚɳɟɧɢɹ ɤ ɨɛɳɟɣ ɩɟɪɟɦɟɧɧɨɣ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ 
ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɩɪɟɞɵɞɭɳɢɟ ɡɚɯɜɚɬɵ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 
ɞɚɧɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ. 

(2)  ɉɟɪɟɞ ɨɫɜɨɛɨɠɞɟɧɢɟɦ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɜɫɟ ɨɩɟɪɚɰɢɢ ɱɬɟɧɢɹ/ɡɚɩɢɫɢ, ɜɵɩɨɥɧɹɜɲɢɟɫɹ ɩɪɨɰɟɫɫɨɪɨɦ 
ɩɪɟɠɞɟ. 

(3)  Ɋɟɚɥɢɡɚɰɢɹ ɨɩɟɪɚɰɢɣ ɡɚɯɜɚɬɚ ɢ ɨɫɜɨɛɨɠɞɟɧɢɹ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɰɟɫɫɨɪɧɨɣ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɡɚɯɜɚɬɵ 
ɪɚɡɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ). 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɫɟɯ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɜ ɡɚɯɜɚɬɚ ɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ, ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɛɭɞɟɬ ɬɚɤɢɦ ɠɟ, ɤɚɤ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɣ ɩɪɨɝɪɚɦɦɵ ɜ ɫɢɫɬɟɦɟ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɦɨɞɟɥɶɸ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ. 
ɋɭɳɟɫɬɜɭɟɬ ɦɨɞɢɮɢɤɚɰɢɹ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɨ ɜɵɯɨɞɭ - «ɥɟɧɢɜɚɹ». ȼ ɨɬɥɢɱɢɟ ɨɬ 
ɨɩɢɫɚɧɧɨɣ («ɷɧɟɪɝɢɱɧɨɣ») ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɨ ɜɵɯɨɞɭ, ɨɧɚ ɧɟ ɬɪɟɛɭɟɬ 
ɜɵɬɚɥɤɢɜɚɧɢɹ ɜɫɟɯ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɤɪɢɬɢɱɟɫɤɨɣ 
ɫɟɤɰɢɢ. ȼɦɟɫɬɨ ɷɬɨɝɨ, ɩɪɢ ɡɚɩɪɨɫɟ ɜɯɨɞɚ ɜ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ ɩɪɨɰɟɫɫɭ 
ɩɟɪɟɞɚɸɬɫɹ ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɡɚɳɢɳɟɧɧɵɯ ɪɚɡɞɟɥɹɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ (ɧɚɩɪɢɦɟɪ, 
ɨɬ ɩɪɨɰɟɫɫɚ, ɤɨɬɨɪɵɣ ɩɨɫɥɟɞɧɢɦ ɧɚɯɨɞɢɥɫɹ ɜ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ, ɨɯɪɚɧɹɟɦɨɣ 
ɷɬɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ). ɉɪɢ ɩɨɜɬɨɪɧɵɯ ɜɯɨɞɚɯ ɜ ɤɪɢɬɢɱɟɫɤɭɸ 
ɫɟɤɰɢɸ ɬɨɝɨ ɠɟ ɫɚɦɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟ ɬɪɟɛɭɟɬɫɹ ɧɢɤɚɤɢɯ ɨɛɦɟɧɨɜ ɫɨɨɛɳɟɧɢɹɦɢ. 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɡɧɚɬɶ, ɤɚɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɡɚɳɢɳɚɸɬɫɹ ɤɨɧɤɪɟɬɧɨɣ 
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ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɧɭɠɧɨ ɮɢɤɫɢɪɨɜɚɬɶ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ, 
ɢɡɦɟɧɹɟɦɵɟ ɜɧɭɬɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɪɢɬɢɱɟɫɤɢɯ ɫɟɤɰɢɣ.  

6.3.7 Кɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɩɨ вɯɨɞɭ. 
Эɬɚ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɳɟ ɨɞɢɧ ɩɪɢɦɟɪ ɦɨɞɟɥɢ 
ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɢɬɢɱɟɫɤɢɯ ɫɟɤɰɢɣ. 
Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɣ ɦɨɞɟɥɢ, ɷɬɚ ɦɨɞɟɥɶ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɬɪɟɛɭɟɬ ɨɬ 
ɩɪɨɝɪɚɦɦɢɫɬɨɜ (ɢɥɢ ɤɨɦɩɢɥɹɬɨɪɨɜ) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ 
ɡɚɯɜɚɬɚ/ɨɫɜɨɛɨɠɞɟɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɫɟɤɰɢɣ. Ɉɞɧɚɤɨ ɜ ɷɬɨɣ 
ɦɨɞɟɥɢ ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ ɤɚɠɞɚɹ ɨɛɳɚɹ ɩɟɪɟɦɟɧɧɚɹ ɛɵɥɚ ɹɜɧɚ ɫɜɹɡɚɧɚ ɫ 
ɧɟɤɨɬɨɪɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ (ɢɥɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 

ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ), ɩɪɢ ɷɬɨɦ, ɟɫɥɢ ɞɨɫɬɭɩ ɤ ɷɥɟɦɟɧɬɚɦ ɦɚɫɫɢɜɚ, 
ɢɥɢ ɪɚɡɥɢɱɧɵɦ ɨɬɞɟɥɶɧɵɦ ɩɟɪɟɦɟɧɧɵɦ, ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ 
(ɩɚɪɚɥɥɟɥɶɧɨ), ɬɨ ɷɬɢ ɷɥɟɦɟɧɬɵ ɦɚɫɫɢɜɚ (ɨɛɳɢɟ ɩɟɪɟɦɟɧɧɵɟ) ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɜɹɡɚɧɵ ɫ ɪɚɡɧɵɦɢ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɜɜɨɞɢɬɫɹ ɹɜɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɨɛɳɢɦɢ 
ɩɟɪɟɦɟɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɨɧɢ ɨɯɪɚɧɹɸɬ. 
Кɪɨɦɟ ɬɨɝɨ, ɤɪɢɬɢɱɟɫɤɢɟ ɫɟɤɰɢɢ, ɨɯɪɚɧɹɟɦɵɟ ɨɞɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ, ɦɨɝɭɬ ɛɵɬɶ ɞɜɭɯ ɬɢɩɨɜ: 

 ɫɟɤɰɢɹ ɫ ɦɨɧɨɩɨɥɶɧɵɦ ɞɨɫɬɭɩɨɦ (ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ ɩɟɪɟɦɟɧɧɵɯ); 

 ɫɟɤɰɢɹ ɫ ɧɟɦɨɧɨɩɨɥɶɧɵɦ ɞɨɫɬɭɩɨɦ (ɞɥɹ ɱɬɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ). 
    

Ɋɚɫɫɦɨɬɪɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. 
Кɚɠɞɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɚɹ ɩɟɪɟɦɟɧɧɚɹ ɢɦɟɟɬ ɜɪɟɦɟɧɧɨɝɨ ɜɥɚɞɟɥɶɰɚ - 

ɩɨɫɥɟɞɧɢɣ ɩɪɨɰɟɫɫ, ɡɚɯɜɚɬɢɜɲɢɣ ɞɨɫɬɭɩ ɤ ɷɬɨɣ ɩɟɪɟɦɟɧɧɨɣ. Эɬɨɬ ɜɥɚɞɟɥɟɰ 
ɦɨɠɟɬ ɜ ɰɢɤɥɟ ɜɵɩɨɥɧɹɬɶ ɤɪɢɬɢɱɟɫɤɭɸ ɫɟɤɰɢɸ, ɧɟ ɩɨɫɵɥɚɹ ɩɪɢ ɷɬɨɦ 
ɫɨɨɛɳɟɧɢɣ ɞɪɭɝɢɦ ɩɪɨɰɟɫɫɨɪɚɦ. ɉɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟ 
ɹɜɥɹɟɬɫɹ ɜɥɚɞɟɥɶɰɟɦ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɧɨ ɬɪɟɛɭɸɳɢɣ ɟɟ 
ɡɚɯɜɚɬɚ, ɞɨɥɠɟɧ ɩɨɫɥɚɬɶ ɡɚɩɪɨɫ ɬɟɤɭɳɟɦɭ ɜɥɚɞɟɥɶɰɭ ɷɬɨɣ ɩɟɪɟɦɟɧɧɨɣ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɩɪɚɜɚ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɧɚ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɭɸ ɩɟɪɟɦɟɧɧɭɸ ɢ 
ɡɧɚɱɟɧɢɣ ɨɯɪɚɧɹɟɦɵɯ ɟɸ ɨɛɳɢɯ ɩɟɪɟɦɟɧɧɵɯ. Ɋɚɡɪɟɲɟɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ 
ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɚɹ ɩɟɪɟɦɟɧɧɚɹ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɜɥɚɞɟɥɶɰɟɜ, ɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɨɣ ɩɟɪɟɦɟɧɧɨɣ ɨɛɳɢɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ 
ɞɥɹ ɱɬɟɧɢɹ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɮɨɪɦɚɥɶɧɵɟ ɩɪɚɜɢɥɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɦɨɞɟɥɶ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ 
ɩɨ ɜɯɨɞɭ: 

(1)  ɉɪɨɰɟɫɫ ɧɟ ɦɨɠɟɬ ɡɚɯɜɚɬɢɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɭɸ ɩɟɪɟɦɟɧɧɭɸ ɞɨ ɬɨɝɨ, 
ɩɨɤɚ ɧɟ ɨɛɧɨɜɥɟɧɵ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ, ɨɯɪɚɧɹɟɦɵɟ 
ɡɚɯɜɚɬɵɜɚɟɦɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɨɣ ɩɟɪɟɦɟɧɧɨɣ; 

(2) ɉɪɨɰɟɫɫ ɧɟ ɦɨɠɟɬ ɡɚɯɜɚɬɢɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɭɸ ɩɟɪɟɦɟɧɧɭɸ ɜ 
ɦɨɧɨɩɨɥɶɧɨɦ ɪɟɠɢɦɟ (ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ ɨɯɪɚɧɹɟɦɵɯ ɞɚɧɧɵɯ), ɩɨɤɚ ɞɪɭɝɨɣ 
ɩɪɨɰɟɫɫ, ɜɥɚɞɟɸɳɢɣ ɷɬɨɣ ɩɟɪɟɦɟɧɧɨɣ (ɞɚɠɟ ɜ ɧɟɦɨɧɨɩɨɥɶɧɨɦ ɪɟɠɢɦɟ), ɧɟ 
ɨɫɜɨɛɨɞɢɬ ɟɟ; 

(3) ȿɫɥɢ ɤɚɤɨɣ-ɬɨ ɩɪɨɰɟɫɫ ɡɚɯɜɚɬɢɥ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɭɸ ɩɟɪɟɦɟɧɧɭɸ ɜ 
ɦɨɧɨɩɨɥɶɧɨɦ ɪɟɠɢɦɟ, ɬɨ ɧɢ ɨɞɢɧ ɩɪɨɰɟɫɫ ɧɟ ɫɦɨɠɟɬ ɟɟ ɡɚɯɜɚɬɢɬɶ ɞɚɠɟ ɜ 
ɧɟɦɨɧɨɩɨɥɶɧɨɦ ɪɟɠɢɦɟ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɩɟɪɜɵɣ ɩɪɨɰɟɫɫ ɧɟ ɨɫɜɨɛɨɞɢɬ ɷɬɭ 
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ɩɟɪɟɦɟɧɧɭɸ, ɢ ɛɭɞɭɬ ɨɛɧɨɜɥɟɧɵ ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɨɯɪɚɧɹɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ 
ɜ ɩɪɨɰɟɫɫɟ, ɡɚɩɪɚɲɢɜɚɸɳɟɦ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɭɸ ɩɟɪɟɦɟɧɧɭɸ. 

 

6.3.8 Сɪавɧɟɧɢɟ ɦɨɞɟɥɟɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ. 
ȼ ɩɪɢɜɟɞɟɧɧɨɣ ɧɢɠɟ ɬɚɛɥɢɰɟ ɨɩɪɟɞɟɥɟɧɵ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɩɢɫɚɧɧɵɯ ɦɨɞɟɥɟɣ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɩɚɦɹɬɢ. 
(ɚ) Ɇɨɞɟɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ, ɧɟ ɢɫɩɨɥɶɡɭɸɳɢɟ ɨɩɟɪɚɰɢɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 
 

Кɨɧɫɢɫɬɟɧɬɧɨɫɬɶ Ɉɩɢɫɚɧɢɟ  

ɋɬɪɨɝɚɹ ɍɩɨɪɹɞɨɱɟɧɢɟ ɜɫɟɯ ɞɨɫɬɭɩɨɜ ɤ ɪɚɡɞɟɥɹɟɦɵɦ ɞɚɧɧɵɦ ɩɨ 
ɚɛɫɨɥɸɬɧɨɦɭ ɜɪɟɦɟɧɢ  

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ȼɫɟ ɩɪɨɰɟɫɫɵ ɜɢɞɹɬ ɜɫɟ ɡɚɩɢɫɢ ɪɚɡɞɟɥɹɟɦɵɯ  ɞɚɧɧɵɯ ɜ 
ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɩɨɪɹɞɤɟ  

ɉɪɢɱɢɧɧɚɹ ȼɫɟ ɩɪɨɰɟɫɫɵ ɜɢɞɹɬ ɜɫɟ ɩɪɢɱɢɧɧɨ-ɫɜɹɡɚɧɧɵɟ  ɡɚɩɢɫɢ 
ɞɚɧɧɵɯ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɩɨɪɹɞɤɟ 

 ɉɪɨɰɟɫɫɨɪɧɚɹ PRAM-ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɶ + ɤɨɝɟɪɟɧɬɧɨɫɬɶ ɩɚɦɹɬɢ 

PRAM ȼɫɟ ɩɪɨɰɟɫɫɨɪɵ ɜɢɞɹɬ ɡɚɩɢɫɢ ɥɸɛɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɜ 
ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɩɨɪɹɞɤɟ 

 

 (ɛ) Ɇɨɞɟɥɢ ɤɨɧɫɢɫɬɟɧɬɧɨɫɬɢ ɫ ɨɩɟɪɚɰɢɹɦɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

Кɨɧɫɢɫɬɟɧɬɧɨɫɬɶ Ɉɩɢɫɚɧɢɟ  

ɋɥɚɛɚɹ Ɋɚɡɞɟɥɹɟɦɵɟ ɞɚɧɧɵɟ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɤɨɧɫɢɫɬɟɧɬɧɵɦɢ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 

ɉɨ ɜɵɯɨɞɭ Ɋɚɡɞɟɥɹɟɦɵɟ ɞɚɧɧɵɟ, ɢɡɦɟɧɹɟɦɵɟ ɜ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɢ, 
ɫɬɚɧɨɜɹɬɫɹ ɤɨɧɫɢɫɬɟɧɬɧɵɦɢ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɧɟɟ. 

ɉɨ ɜɯɨɞɭ Ɋɚɡɞɟɥɹɟɦɵɟ ɞɚɧɧɵɟ, ɫɜɹɡɚɧɧɵɟ ɫ ɦɨɧɨɩɨɥɶɧɨɣ ɢɥɢ 
ɧɟɦɨɧɨɩɨɥɶɧɨɣ ɤɪɢɬɢɱɟɫɤɨɣ ɫɟɤɰɢɟɣ, ɫɬɚɧɨɜɹɬɫɹ 
ɤɨɧɫɢɫɬɟɧɬɧɵɦɢ ɩɪɢ ɜɯɨɞɟ ɜ ɧɟɟ 

 

6.4 ɉɪɨɬɨɤɨɥɵ ɤɨɝɟɪɟɧɬɧɨɫɬɢ. 
WRITE-INVALIDATE - ɜɫɟɦ ɜɥɚɞɟɥɶɰɚɦ ɤɨɩɢɣ ɫɨɨɛɳɚɟɬɫɹ ɨ ɢɯ 
ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
WRITE-UPDATE - ɨɪɝɚɧɢɡɭɟɬɫɹ ɨɛɧɨɜɥɟɧɢɟ ɤɨɩɢɣ ɭ ɜɫɟɯ ɜɥɚɞɟɥɶɰɟɜ. 

ȼɵɛɨɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɚɫɬɨɬɚɦɢ ɱɬɟɧɢɣ ɢ ɡɚɩɢɫɟɣ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɚɦɢ 
ɨɩɨɜɟɳɟɧɢɹ ɢ ɨɛɧɨɜɥɟɧɢɹ. 
 

6.5 Кɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟшɟɧɢя. 
 

6.5.1 Сɬɪаɧɢɱɧая DSM. 
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Ɉɛɳɚɹ ɩɚɦɹɬɶ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɩɨɪɰɢɢ ɨɞɢɧɚɤɨɜɨɣ ɞɥɢɧɵ - ɫɬɪɚɧɢɰɵ ɢɥɢ ɛɥɨɤɢ. 
ȿɫɥɢ ɜɵɛɪɚɬɶ ɞɥɢɧɭ ɫɨɜɩɚɞɚɸɳɟɣ (ɢɥɢ ɤɪɚɬɧɨɣ) ɞɥɢɧɟ ɫɬɪɚɧɢɰɵ ɨɩɟɪɚɬɢɜɧɨɣ 
ɩɚɦɹɬɢ ɩɪɨɰɟɫɫɨɪɨɜ (ɟɫɥɢ ɢɯ ɩɚɦɹɬɶ ɫɬɪɚɧɢɱɧɚɹ), ɬɨ ɦɨɠɧɨ ɛɭɞɟɬ 
ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɟɯɚɧɢɡɦɨɦ ɡɚɳɢɬɵ ɩɚɦɹɬɢ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɳɢɯ 
ɫɬɪɚɧɢɰ DSM ɢ ɚɩɩɚɪɚɬɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɡɚɦɟɧɵ ɜɢɪɬɭɚɥɶɧɨɝɨ ɚɞɪɟɫɚ ɧɚ 
ɮɢɡɢɱɟɫɤɢɣ. 
К ɷɬɨɦɭ ɠɟ ɬɢɩɭ DSM (ɧɟ ɡɧɚɸɳɢɯ ɡɚɪɚɧɟɟ ɧɢɱɟɝɨ ɨ ɫɨɞɟɪɠɢɦɨɦ ɩɚɦɹɬɢ) ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɢ ɚɩɩɚɪɚɬɧɵɟ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɛɚɡɟ ɤɷɲɟɣ (ConvОб SPP). 

 

6.5.2 DSM ɧа ɛаɡɟ ɪаɡɞɟɥяɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ. 

ȼ DSM ɫɢɫɬɟɦɚɯ ɫ ɪɚɡɞɟɥɹɟɦɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɬɨɥɶɤɨ ɨɬɞɟɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ 
ɞɚɧɧɵɯ ɪɚɡɞɟɥɹɸɬɫɹ ɦɟɠɞɭ ɩɪɨɰɟɫɫɨɪɚɦɢ. ɉɪɨɝɪɚɦɦɢɫɬ ɞɨɥɠɟɧ ɬɨɱɧɨ 
ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɟ ɞɨɥɠɧɵ ɪɚɡɞɟɥɹɬɶɫɹ, ɚ ɤɚɤɢɟ ɧɟ 
ɞɨɥɠɧɵ. 
Зɧɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɟɠɢɦɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɞɟɥɹɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ ɩɨɡɜɨɥɹɟɬ 
ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ ɩɪɨɬɨɤɨɥɚɦɢ ɤɨɝɟɪɟɧɬɧɨɫɬɢ. 
Ɋɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɭɸ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɟɬɫɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɦɧɨɠɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɟɧɧɵɯ ɧɚ ɜɫɟ ɩɪɨɰɟɫɫɨɪɵ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɦɟɠɞɭ ɧɢɦɢ ɜɢɬɤɨɜ ɰɢɤɥɚ. 
s = 0; 

last_A = 0; 

for (i = 1; i < L2-1; i++)  

{ 

r = A[i-1]*A[i+1]; 

C[i] = r; 

s = s + r*r; 

if (A[i]!=0) { last_A = A[i]}; 

 } 

A[0] = last_A; 

ɉɟɪɟɦɟɧɧɵɟ ɜɧɭɬɪɢ ɰɢɤɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ: 
А - ɬɨɥɶɤɨ ɧɚ ɱɬɟɧɢɟ;  
r - ɩɪɢɜɚɬɧɨ (ɮɚɤɬɢɱɟɫɤɢ ɧɟ ɹɜɥɹɟɬɫɹ ɪɚɡɞɟɥɹɟɦɨɣ); 
C - ɪɚɡɞɟɥɶɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ (ɥɸɛɨɣ ɷɥɟɦɟɧɬ ɦɚɫɫɢɜɚ ɢɡɦɟɧɹɟɬɫɹ ɧɟ ɛɨɥɟɟ, ɱɟɦ 
ɨɞɧɢɦ ɩɪɨɰɟɫɫɨɦ, ɢ ɧɢɤɚɤɨɣ ɩɪɨɰɟɫɫ ɧɟ ɱɢɬɚɟɬ ɷɥɟɦɟɧɬ, ɢɡɦɟɧɹɟɦɵɣ ɞɪɭɝɢɦɢ);  
s - ɪɟɞɭɤɰɢɨɧɧɚɹ ɩɟɪɟɦɟɧɧɚɹ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɫɭɦɦɢɪɨɜɚɧɢɹ;  
last_A - ɩɟɪɟɦɟɧɧɚɹ, ɯɪɚɧɹɳɚɹ ɡɧɚɱɟɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɧɟɧɭɥɟɜɨɝɨ ɷɥɟɦɟɧɬɚ ɦɚɫɫɢɜɚ 
А. 
ɉɪɢɜɟɞɟɧɢɹ ɜ ɤɨɧɫɢɫɬɟɧɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɦɟɧɧɵɯ A ɢ r - ɧɟ ɬɪɟɛɭɟɬɫɹ. 
Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ ɤɨɧɫɢɫɬɟɧɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɚɫɫɢɜɚ ɋ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ 
ɡɚɜɟɪɲɟɧɢɢ ɰɢɤɥɚ ɤɚɠɞɨɦɭ ɩɪɨɰɟɫɫɭ ɩɨɫɥɚɬɶ ɨɫɬɚɥɶɧɵɦ ɜɫɟ ɫɜɨɢ ɢɡɦɟɧɟɧɢɹ ɜ 
ɦɚɫɫɢɜɟ ɋ. 
Ⱦɥɹ ɩɟɪɟɦɟɧɧɨɣ s ɜ ɤɨɧɰɟ ɰɢɤɥɚ ɧɚɞɨ ɞɨɜɵɩɨɥɧɢɬɶ ɨɩɟɪɚɰɢɸ ɪɟɞɭɤɰɢɢ - ɫɥɨɠɢɬɶ 
ɜɫɟ ɱɚɫɬɢɱɧɵɟ ɫɭɦɦɵ, ɩɨɥɭɱɟɧɧɵɟ ɪɚɡɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ ɜ ɫɜɨɢɯ ɤɨɩɢɹɯ 
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ɩɟɪɟɦɟɧɧɨɣ s ɢ ɪɚɡɨɫɥɚɬɶ ɪɟɡɭɥɶɬɚɬ ɜɫɟɦ ɩɪɨɰɟɫɫɨɪɚɦ (ɟɫɥɢ ɛɵ ɧɚɱɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ s  ɛɵɥɨ ɨɬɥɢɱɧɨ ɨɬ ɧɭɥɹ, ɬɨ ɷɬɨ ɧɚɞɨ ɛɵɥɨ ɛɵ ɭɱɟɫɬɶ). 
ɉɟɪɟɦɟɧɧɨɣ  last_A  ɧɚ ɜɫɟɯ ɩɪɨɰɟɫɫɨɪɚɯ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɰɢɤɥɚ ɞɨɥɠɧɨ ɛɵɬɶ 
ɩɪɢɫɜɨɟɧɨ ɬɨ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɧɚ ɜɢɬɤɟ ɰɢɤɥɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɧɨɦɟɪɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɮɢɤɫɢɪɨɜɚɬɶ ɧɚ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɨɪɟ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɧɨɦɟɪ ɜɢɬɤɚ, ɧɚ ɤɨɬɨɪɨɦ ɩɟɪɟɦɟɧɧɨɣ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ. ɉɪɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜɢɬɤɨɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɛɥɨɤɚɦɢ ɦɟɠɞɭ ɩɪɨɰɟɫɫɨɪɚɦɢ 
ɞɨɫɬɚɬɨɱɧɨ ɮɢɤɫɢɪɨɜɚɬɶ ɫɚɦ ɮɚɤɬ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ ɤɚɠɞɵɦ ɩɪɨɰɟɫɫɨɪɨɦ. 

ȼɧɟ ɰɢɤɥɚ ɩɪɢɜɟɞɟɧɢɟ ɜ ɤɨɧɫɢɫɬɟɧɬɧɨɟ ɫɨɫɬɨɹɧɢɟ  ɩɟɪɟɦɟɧɧɨɣ AД0] ɧɟ ɬɪɟɛɭɟɬɫɹ, 
ɩɨɫɤɨɥɶɤɭ ɧɚ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɨɪɟ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɨɩɟɪɚɬɨɪ, ɤɨɬɨɪɵɣ 
ɩɪɢɫɜɚɢɜɚɟɬ ɨɞɧɨ ɢ  ɬɨ ɠɟ ɡɧɚɱɟɧɢɟ ɜɫɟɦ ɤɨɩɢɹɦ ɩɟɪɟɦɟɧɧɨɣ. 

6.5.3 DSM ɧа ɛаɡɟ ɨɛɴɟɤɬɨв. 
ɉɨɫɥɟɞɧɸɸ ɝɪɭɩɩɭ ɨɛɪɚɡɭɸɬ ɦɧɨɝɨɩɪɨɰɟɫɫɨɪɧɵɟ ɫɢɫɬɟɦɵ ɫ ɨɛɴɟɤɬɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɨɛɳɟɣ ɩɚɦɹɬɶɸ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ 
ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ, ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ DSM 
ɫɢɫɬɟɦɵ ɧɟ ɦɨɝɭɬ ɧɚɩɪɹɦɭɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɳɢɟ ɩɟɪɟɦɟɧɧɵɟ, ɚ ɬɨɥɶɤɨ  ɱɟɪɟɡ 
ɫɩɟɰɢɚɥɶɧɵɟ ɮɭɧɤɰɢɢ-ɦɟɬɨɞɵ. ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɤɢ ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɩɪɨɝɪɚɦɦ, ɩɨɥɭɱɢɜ ɡɚɩɪɨɫ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɤɨɬɨɪɨɣ ɨɛɳɟɣ ɩɟɪɟɦɟɧɧɨɣ, 
ɨɛɪɚɛɚɬɵɜɚɟɬ ɟɝɨ, ɩɨɞɞɟɪɠɢɜɚɹ ɩɪɢ ɷɬɨɦ ɤɨɧɫɢɫɬɟɧɬɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɪɚɡɞɟɥɹɟɦɵɯ ɞɚɧɧɵɯ. ȼɟɫɶ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɪɨɝɪɚɦɦɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ. 
ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɞɥɹ ɛɚɥɚɧɫɢɪɨɜɤɢ ɡɚɝɪɭɡɤɢ ɩɪɨɰɟɫɫɨɪɨɜ ɩɪɢɦɟɧɹɟɬɫɹ 
ɦɢɝɪɚɰɢɹ ɞɚɧɧɵɯ, ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɨɫɟɞɫɬɜɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɚɧɧɵɯ  ɜ 
ɥɨɤɚɥɶɧɨɣ ɩɚɦɹɬɢ ɩɪɨɰɟɫɫɨɪɚ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɩɨɬɟɪɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡ-ɡɚ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ ɱɟɪɟɡ ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɜɩɨɥɧɟ 
ɩɪɢɟɦɥɟɦɵɦɢ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɦɨɝɭɬ ɫɩɨɥɧɚ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶɫɹ ɬɟɦ 
ɜɵɢɝɪɵɲɟɦ, ɤɨɬɨɪɵɣ ɞɨɫɬɢɝɚɟɬɫɹ ɛɚɥɚɧɫɢɪɨɜɤɨɣ ɡɚɝɪɭɡɤɢ. 
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7. Ɉɛɟɫɩɟɱɟɧɢɟ ɧаɞɟɠɧɨɫɬɢ в ɪаɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦаɯ. 

Ɉɬɤɚɡɨɦ ɫɢɫɬɟɦɵ ɧɚɡɵɜɚɟɬɫɹ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɟɟ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɨɬɤɚɡɚ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦɢ. 
Ɉɬɤɚɡ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧ ɨɬɤɚɡɨɦ (ɧɟɜɟɪɧɵɦ ɫɪɚɛɚɬɵɜɚɧɢɟɦ) ɤɚɤɢɯ-ɬɨ ɟɟ ɤɨɦɩɨɧɟɧɬɨɜ 
(ɩɪɨɰɟɫɫɨɪ, ɩɚɦɹɬɶ, ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɥɢɧɢɢ ɫɜɹɡɢ, ɢɥɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ). 

Ɉɬɤɚɡ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧ ɨɲɢɛɤɚɦɢ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɥɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ. Ɉɧ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ ɜɵɡɜɚɧ ɮɢɡɢɱɟɫɤɢɦ ɩɨɜɪɟɠɞɟɧɢɟɦ, ɢɡɧɚɲɢɜɚɧɢɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɤɨɪɪɟɤɬɧɵɦɢ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, ɨɲɢɛɤɚɦɢ ɨɩɟɪɚɬɨɪɚ, ɢ ɦɧɨɝɢɦɢ ɞɪɭɝɢɦɢ 
ɩɪɢɱɢɧɚɦɢ. 
Ɉɬɤɚɡɵ ɦɨɝɭɬ ɛɵɬɶ ɫɥɭɱɚɣɧɵɦɢ, ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɢɥɢ ɩɨɫɬɨɹɧɧɵɦɢ. 
ɋɥɭɱɚɣɧɵɟ ɨɬɤɚɡɵ (ɫɛɨɢ) ɩɪɢ ɩɨɜɬɨɪɟɧɢɢ ɨɩɟɪɚɰɢɢ ɢɫɱɟɡɚɸɬ. 

ɉɪɢɱɢɧɨɣ ɬɚɤɨɝɨ ɫɛɨɹ ɦɨɠɟɬ ɫɥɭɠɢɬɶ, ɧɚɩɪɢɦɟɪ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɩɨɦɟɯɚ ɨɬ ɩɪɨɟɡɠɚɸɳɟɝɨ 
ɦɢɦɨ ɬɪɚɦɜɚɹ. Ⱦɪɭɝɨɣ ɩɪɢɦɟɪ - ɪɟɞɤɚɹ ɫɢɬɭɚɰɢɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɛɪɚɳɟɧɢɣ ɤ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɨɬ ɪɚɡɧɵɯ ɡɚɞɚɱ. 
ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɬɤɚɡɵ ɩɨɜɬɨɪɹɸɬɫɹ ɱɚɫɬɨ ɜ ɬɟɱɟɧɢɟ ɤɚɤɨɝɨ-ɬɨ ɜɪɟɦɟɧɢ, ɚ ɡɚɬɟɦ ɦɨɝɭɬ ɞɨɥɝɨ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬɶ. ɉɪɢɦɟɪɵ - ɩɥɨɯɨɣ ɤɨɧɬɚɤɬ, ɧɟɤɨɪɪɟɤɬɧɚɹ ɪɚɛɨɬɚ Ɉɋ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɚɜɚɪɢɣɧɨɝɨ 
ɡɚɜɟɪɲɟɧɢɹ ɡɚɞɚɱɢ. 
ɉɨɫɬɨɹɧɧɵɟ (ɭɫɬɨɣɱɢɜɵɟ) ɨɬɤɚɡɵ ɧɟ ɩɪɟɤɪɚɳɚɸɬɫɹ ɞɨ ɭɫɬɪɚɧɟɧɢɹ ɢɯ ɩɪɢɱɢɧɵ - ɪɚɡɪɭɲɟɧɢɹ 
ɞɢɫɤɚ, ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɦɢɤɪɨɫɯɟɦɵ ɢɥɢ ɨɲɢɛɤɢ ɜ ɩɪɨɝɪɚɦɦɟ. 
Ɉɬɤɚɡɵ ɩɨ ɯɚɪɚɤɬɟɪɭ ɫɜɨɟɝɨ ɩɪɨɹɜɥɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ «ɜɢɡɚɧɬɢɣɫɤɢɟ» (ɫɢɫɬɟɦɚ ɚɤɬɢɜɧɚ ɢ 
ɦɨɠɟɬ ɩɪɨɹɜɥɹɬɶ ɫɟɛɹ ɩɨ-ɪɚɡɧɨɦɭ, ɞɚɠɟ ɡɥɨɧɚɦɟɪɟɧɧɨ) ɢ «ɩɪɨɩɚɠɚ ɩɪɢɡɧɚɤɨɜ ɠɢɡɧɢ» (ɱɚɫɬɢɱɧɚɹ 
ɢɥɢ ɩɨɥɧɚɹ). ɉɟɪɜɵɟ ɪɚɫɩɨɡɧɚɬɶ ɝɨɪɚɡɞɨ ɫɥɨɠɧɟɟ, ɱɟɦ ɜɬɨɪɵɟ. ɋɜɨɟ ɧɚɡɜɚɧɢɟ ɨɧɢ ɩɨɥɭɱɢɥɢ ɩɨ 
ɢɦɟɧɢ ȼɢɡɚɧɬɢɣɫɤɨɣ ɢɦɩɟɪɢɢ (330-1453 ɝɝ.), ɝɞɟ ɪɚɫɰɜɟɬɚɥɢ ɤɨɧɫɩɢɪɚɰɢɹ, ɢɧɬɪɢɝɢ ɢ ɨɛɦɚɧ. 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜ ɭɫɥɨɜɢɹɯ ɨɬɤɚɡɨɜ ɫɢɫɬɟɦɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨɞɯɨɞɚ - ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɟɲɟɧɢɹ ɩɨɫɥɟ ɨɬɤɚɡɚ ɫɢɫɬɟɦɵ (ɢɥɢ ɟɟ 
ɤɨɦɩɨɧɟɧɬɚ) ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɬɤɚɡɚ ɫɢɫɬɟɦɵ (ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ). 
 

7.1.  Вɨɫɫɬаɧɨвɥɟɧɢɟ ɩɨɫɥɟ ɨɬɤаɡа. 
ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɹɦɵɦ (ɛɟɡ ɜɨɡɜɪɚɬɚ ɤ ɩɪɨɲɥɨɦɭ ɫɨɫɬɨɹɧɢɸ) ɢ ɜɨɡɜɪɚɬɧɨɟ. 
ɉɪɹɦɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɫɜɨɟɜɪɟɦɟɧɧɨɦ ɨɛɧɚɪɭɠɟɧɢɢ ɫɛɨɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɟɝɨ 
ɩɨɫɥɟɞɫɬɜɢɣ ɩɭɬɟɦ ɩɪɢɜɟɞɟɧɢɹ ɧɟɤɨɪɪɟɤɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɜ ɤɨɪɪɟɤɬɧɨɟ. Ɍɚɤɨɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɛɨɪɚ ɡɚɪɚɧɟɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɫɛɨɟɜ. 

ɉɪɢ ɜɨɡɜɪɚɬɧɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɜɪɚɬ ɩɪɨɰɟɫɫɚ (ɢɥɢ ɫɢɫɬɟɦɵ) ɢɡ ɧɟɤɨɪɪɟɤɬɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɜ ɧɟɤɨɬɨɪɨɟ ɢɡ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɤɨɪɪɟɤɬɧɵɯ ɫɨɫɬɨɹɧɢɣ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɩɪɨɛɥɟɦɵ. 
(1) ɉɨɬɟɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜɵɡɜɚɧɧɵɟ ɡɚɩɨɦɢɧɚɧɢɟɦ ɫɨɫɬɨɹɧɢɣ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ 
ɡɚɩɨɦɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɩɨɜɬɨɪɟɧɢɟɦ ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ, ɦɨɝɭɬ ɛɵɬɶ ɫɥɢɲɤɨɦ 
ɜɵɫɨɤɢ. 
(2) ɇɟɬ ɝɚɪɚɧɬɢɢ, ɱɬɨ ɫɛɨɣ ɫɧɨɜɚ ɧɟ ɩɨɜɬɨɪɢɬɫɹ ɩɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 
(3) Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɫɨɫɬɨɹɧɢɟ ɦɨɠɟɬ 
ɛɵɬɶ ɧɟɜɨɡɦɨɠɧɨ (ɬɨɪɝɨɜɵɣ ɚɜɬɨɦɚɬ). 
Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɷɬɨɬ ɩɨɞɯɨɞ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɝɨɪɚɡɞɨ ɱɚɳɟ ɩɟɪɜɨɝɨ. 
Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɫɫɦɨɬɪɟɧɢɟ ɛɭɞɟɬ ɨɝɪɚɧɢɱɟɧɨ ɬɨɥɶɤɨ ɞɚɧɧɵɦ ɩɨɞɯɨɞɨɦ. 
Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɜ ɬɪɚɞɢɰɢɨɧɧɵɯ ЭȼɆ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɦɟɬɨɞɚ (ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɹ), 
ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɮɢɤɫɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɥɢɛɨ ɜɟɞɟɧɢɢ ɠɭɪɧɚɥɚ ɜɵɩɨɥɧɹɟɦɵɯ 
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ɨɩɟɪɚɰɢɣ. Ɉɧɢ ɪɚɡɥɢɱɚɸɬɫɹ ɨɛɴɟɦɨɦ ɡɚɩɨɦɢɧɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɢ ɜɪɟɦɟɧɟɦ, ɬɪɟɛɭɟɦɵɦ ɞɥɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 
ɉɪɢɦɟɧɟɧɢɟ ɩɨɞɨɛɧɵɯ ɦɟɬɨɞɨɜ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚɬɚɥɤɢɜɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɬɪɭɞɧɨɫɬɢ. 

7.1.1. Сɨɨɛщɟɧɢя-ɫɢɪɨɬɵ ɢ ɷɮɮɟɤɬ ɞɨɦɢɧɨ. 
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ɇɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɵ ɬɪɢ ɩɪɨɰɟɫɫɚ (X,В,Г), ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ ɱɟɪɟɡ ɫɨɨɛɳɟɧɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɟ 
ɱɟɪɬɨɱɤɢ ɩɨɤɚɡɵɜɚɸɬ ɧɚ ɜɪɟɦɟɧɧɨɣ ɨɫɢ  ɦɨɦɟɧɬɵ ɡɚɩɨɦɢɧɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɰɟɫɫɚ ɞɥɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ. ɋɬɪɟɥɨɱɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɨɛɳɟɧɢɹɦ ɢ ɩɨɤɚɡɵɜɚɸɬ ɦɨɦɟɧɬɵ ɢɯ 
ɨɬɩɪɚɜɥɟɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ. 
ȿɫɥɢ ɩɪɨɰɟɫɫ X ɫɥɨɦɚɟɬɫɹ, ɬɨ ɨɧ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧ ɫ ɫɨɫɬɨɹɧɢɹ б3 ɛɟɡ ɤɚɤɨɝɨ-ɥɢɛɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɩɪɨɰɟɫɫ В ɫɥɨɦɚɥɫɹ ɩɨɫɥɟ ɩɨɫɵɥɤɢ ɫɨɨɛɳɟɧɢɹ m ɢ ɛɵɥ ɜɨɡɜɪɚɳɟɧ ɜ 
ɫɨɫɬɨɹɧɢɟ в2. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɟɧɢɟ ɫɨɨɛɳɟɧɢɹ m ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɜ б3, ɚ ɟɝɨ ɩɨɫɵɥɤɚ ɧɟ 
ɨɬɦɟɱɟɧɚ ɜ в2. Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ, ɜɨɡɧɢɤɲɚɹ ɢɡ-ɡɚ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɝɥɨɛɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɧɟ 
ɞɨɥɠɧɚ ɞɨɩɭɫɤɚɬɶɫɹ (ɩɪɢɦɟɪ - ɫɨɨɛɳɟɧɢɟ ɫɨɞɟɪɠɢɬ ɫɭɦɦɭ, ɩɟɪɟɜɨɞɢɦɭɸ ɫ ɨɞɧɨɝɨ ɫɱɟɬɚ ɧɚ 
ɞɪɭɝɨɣ). ɋɨɨɛɳɟɧɢɟ m ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɚɡɵɜɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟɦ-ɫɢɪɨɬɨɣ. ɉɪɨɰɟɫɫ X ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɨɡɜɪɚɳɟɧ ɜ ɩɪɟɞɵɞɭɳɟɟ ɫɨɫɬɨɹɧɢɟ б2 ɢ ɤɨɧɮɥɢɤɬ ɛɭɞɟɬ ɥɢɤɜɢɞɢɪɨɜɚɧ. 

ɉɪɟɞɩɨɥɨɠɢɦ ɬɟɩɟɪɶ, ɱɬɨ ɩɪɨɰɟɫɫ Г ɫɥɨɦɚɟɬɫɹ ɢ ɛɭɞɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ г2. Эɬɨ 
ɩɪɢɜɟɞɟɬ ɤ ɨɬɤɚɬɭ ɩɪɨɰɟɫɫɚ В ɜ в1, ɚ ɡɚɬɟɦ ɢ ɩɪɨɰɟɫɫɨɜ X ɢ Г ɜ ɧɚɱɚɥɶɧɵɟ ɫɨɫɬɨɹɧɢɹ б1 ɢ в1. Эɬɨɬ 
ɷɮɮɟɤɬ ɢɡɜɟɫɬɟɧ ɤɚɤ ɷɮɮɟɤɬ ɞɨɦɢɧɨ. 

7.1.2.  ɉɨɬɟɪя ɫɨɨɛщɟɧɢɣ. 
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ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ б1 ɢ в1 ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɜ X ɢ 
Y, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ȿɫɥɢ ɩɪɨɰɟɫɫ В ɫɥɨɦɚɟɬɫɹ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɫɨɨɛɳɟɧɢɹ m, ɢ ɨɛɚ ɩɪɨɰɟɫɫɚ ɛɭɞɭɬ ɜɨɫɫɬɚɧɨɜɥɟɧɵ 
(б1,в1), ɬɨ ɫɨɨɛɳɟɧɢɟ m ɛɭɞɟɬ ɩɨɬɟɪɹɧɨ (ɟɝɨ ɩɨɬɟɪɹ ɛɭɞɟɬ ɧɟɨɬɥɢɱɢɦɚ ɨɬ ɩɨɬɟɪɢ ɜ ɤɚɧɚɥɟ). 

7.1.3. ɉɪɨɛɥɟɦа ɛɟɫɤɨɧɟɱɧɨɝɨ вɨɫɫɬаɧɨвɥɟɧɢя.  
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ɉɪɨɰɟɫɫ В ɫɥɨɦɚɥɫɹ ɞɨ ɩɨɥɭɱɟɧɢɹ ɫɨɨɛɳɟɧɢɹ n1 ɨɬ X. Кɨɝɞɚ В 

ɜɟɪɧɭɥɫɹ ɜ ɫɨɫɬɨɹɧɢɟ в1, ɜ ɧɟɦ ɧɟ ɨɤɚɡɚɥɨɫɶ ɡɚɩɢɫɢ ɨ ɩɨɫɵɥɤɟ ɫɨɨɛɳɟɧɢɹ m1. ɉɨɷɬɨɦɭ X ɞɨɥɠɟɧ 
ɜɟɪɧɭɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɟ б1. 

 

ɉɨɫɥɟ ɨɬɤɚɬɚ В ɩɨɫɵɥɚɟɬ m2 ɢ ɩɪɢɧɢɦɚɟɬ n1 (ɫɨɨɛɳɟɧɢɟ-ɩɪɢɡɪɚɤ). ɉɪɨɰɟɫɫ X ɩɨɫɥɟ ɨɬɤɚɬɚ ɤ б1 
ɩɨɫɵɥɚɟɬ n2 ɢ ɩɪɢɧɢɦɚɟɬ m2. Ɉɞɧɚɤɨ X ɩɨɫɥɟ ɨɬɤɚɬɚ ɭɠɟ ɧɟ ɢɦɟɟɬ ɡɚɩɢɫɢ ɨ ɩɨɫɵɥɤɟ n1. ɉɨɷɬɨɦɭ 
В ɞɨɥɠɟɧ ɩɨɜɬɨɪɧɨ ɨɬɤɚɬɢɬɶɫɹ ɤ в1. Ɍɟɩɟɪɶ X ɞɨɥɠɟɧ ɨɬɤɚɬɢɬɶɫɹ ɤ б1, ɩɨɫɤɨɥɶɤɭ ɨɧ ɩɪɢɧɹɥ m2, ɨ 
ɩɨɫɵɥɤɟ ɤɨɬɨɪɨɝɨ ɜ В ɧɟɬ ɡɚɩɢɫɢ. Эɬɚ ɫɢɬɭɚɰɢɹ ɛɭɞɟɬ ɩɨɜɬɨɪɹɬɶɫɹ ɛɟɫɤɨɧɟɱɧɨ. 

7.1.4. Кɨɧɫɢɫɬɟɧɬɧɨɟ ɦɧɨɠɟɫɬвɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ. 
Ɉɩɢɫɚɧɧɵɟ ɜɵɲɟ ɬɪɭɞɧɨɫɬɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɝɥɨɛɚɥɶɧɚɹ ɤɨɧɬɪɨɥɶɧɚɹ ɬɨɱɤɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ 
ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɨɤɚɥɶɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ, ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ. 
Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɡɚɩɨɦɢɧɚɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɟɬɫɹ 
ɫɟɪɶɟɡɧɨɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ. 

Ɇɧɨɠɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɧɚɡɵɜɚɟɬɫɹ ɫɬɪɨɝɨ ɤɨɧɫɢɫɬɟɧɬɧɵɦ, ɟɫɥɢ ɜɨ ɜɪɟɦɹ ɟɝɨ ɮɢɤɫɚɰɢɢ 
ɧɢɤɚɤɢɯ ɨɛɦɟɧɨɜ ɦɟɠɞɭ ɩɪɨɰɟɫɫɚɦɢ ɧɟ ɛɵɥɨ. Ɉɧɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɧɹɬɢɸ ɫɬɪɨɝɨ ɤɨɧɫɢɫɬɟɧɬɧɨɝɨ 
ɝɥɨɛɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɤɨɝɞɚ ɜɫɟ ɩɨɫɥɚɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɩɨɥɭɱɟɧɵ ɢ ɧɟɬ ɧɢɤɚɤɢɯ ɫɨɨɛɳɟɧɢɣ ɜ 
ɤɚɧɚɥɚɯ ɫɜɹɡɢ. Ɇɧɨɠɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɧɚɡɵɜɚɟɬɫɹ ɤɨɧɫɢɫɬɟɧɬɧɵɦ, ɟɫɥɢ ɞɥɹ ɥɸɛɨɣ 
ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɩɪɢɟɦɚ ɫɨɨɛɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɩɟɪɚɰɢɹ ɩɨɫɵɥɤɢ ɬɚɤɠɟ 
ɡɚɮɢɤɫɢɪɨɜɚɧɚ (ɧɟɬ ɫɨɨɛɳɟɧɢɣ-ɫɢɪɨɬ). 

Пɪɨɫɬɨɣ ɦɟɬɨɞ ɮɢɤɫɚɰɢɢ ɤɨɧɫɢɫɬɟɧɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ - ɮɢɤɫɚɰɢɹ 
ɥɨɤɚɥɶɧɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɩɨɫɥɟ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ ɩɨɫɵɥɤɢ ɫɨɨɛɳɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɩɨɫɵɥɤɚ 
ɫɨɨɛɳɟɧɢɹ ɢ ɮɢɤɫɚɰɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɟɞɢɧɨɣ ɧɟɞɟɥɢɦɨɣ ɨɩɟɪɚɰɢɟɣ (ɬɪɚɧɡɚɤɰɢɟɣ). Ɇɧɨɠɟɫɬɜɨ 
ɩɨɫɥɟɞɧɢɯ ɥɨɤɚɥɶɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɹɜɥɹɟɬɫɹ ɤɨɧɫɢɫɬɟɧɬɧɵɦ (ɧɨ ɧɟ ɫɬɪɨɝɨ ɤɨɧɫɢɫɬɟɧɬɧɵɦ). 

Чɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɨɬɟɪɶ ɫɨɨɛɳɟɧɢɣ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɫɢɫɬɟɧɬɧɨɝɨ 
ɦɧɨɠɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɢɬɶ ɨɬɩɪɚɜɤɭ ɬɟɯ ɫɨɨɛɳɟɧɢɣ, ɤɜɢɬɚɧɰɢɢ ɨ 
ɩɨɥɭɱɟɧɢɢ ɤɨɬɨɪɵɯ ɫɬɚɥɢ ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɤɚɬɚ. ɂɫɩɨɥɶɡɭɹ ɜɪɟɦɟɧɧɵɟ ɦɟɬɤɢ 
ɫɨɨɛɳɟɧɢɣ  ɦɨɠɧɨ ɪɚɫɩɨɡɧɚɜɚɬɶ ɫɨɨɛɳɟɧɢɹ-ɩɪɢɡɪɚɤɢ ɢ ɢɡɛɟɠɚɬɶ ɛɟɫɤɨɧɟɱɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

7.1.5. Сɢɧɯɪɨɧɧая ɮɢɤɫаɰɢя ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɢ вɨɫɫɬаɧɨвɥɟɧɢɟ. 
ɇɢɠɟ ɨɩɢɫɵɜɚɸɬɫɹ ɚɥɝɨɪɢɬɦɵ ɫɨɡɞɚɧɢɹ ɤɨɧɫɢɫɬɟɧɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɟɡ ɨɩɚɫɧɨɫɬɢ ɛɟɫɤɨɧɟɱɧɨɝɨ ɡɚɰɢɤɥɢɜɚɧɢɹ. 
Аɥɝорɢɬɦ ɫоɡɞаɧɢя ɤоɧɫɢɫɬɟɧɬɧоɝо ɦɧоɠɟɫɬɜа ɤоɧɬроɥɶɧɵх ɬоɱɟɤ. 

К ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɟ ɚɥɝɨɪɢɬɦ ɩɪɟɞɴɹɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 
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(1) ɉɪɨɰɟɫɫɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɫɵɥɤɢ ɫɨɨɛɳɟɧɢɣ ɱɟɪɟɡ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 
ɤɚɧɚɥɵ. 
(2) Кɚɧɚɥɵ ɪɚɛɨɬɚɸɬ ɩɨ ɚɥɝɨɪɢɬɦɭ FIFO. Кɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɩɪɨɬɨɤɨɥɵ ɬɨɱɤɚ-ɬɨɱɤɚ 
ɝɚɪɚɧɬɢɪɭɸɬ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɩɚɠɢ ɫɨɨɛɳɟɧɢɣ ɢɡ-ɡɚ ɨɲɢɛɨɤ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɥɢ ɨɬɤɚɬɚ ɤ 
ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɟ. (Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɨɝɨ - ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɛɢɥɶɧɨɣ ɩɚɦɹɬɢ ɞɥɹ 
ɠɭɪɧɚɥɚ ɩɨɫɵɥɚɟɦɵɯ ɫɨɨɛɳɟɧɢɣ ɢ ɮɢɤɫɚɰɢɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɩɨɫɥɟɞɧɟɝɨ ɩɨɥɭɱɟɧɧɨɝɨ ɩɨ ɤɚɧɚɥɭ 
ɫɨɨɛɳɟɧɢɹ). 

Аɥɝɨɪɢɬɦ ɫɨɡɞɚɟɬ ɜ ɫɬɚɛɢɥɶɧɨɣ ɩɚɦɹɬɢ ɞɜɚ ɜɢɞɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ - ɩɨɫɬɨɹɧɧɵɟ ɢ ɩɪɨɛɧɵɟ. 
 ɉɨɫɬɨɹɧɧɚɹ ɤɨɧɬɪɨɥɶɧɚɹ ɬɨɱɤɚ - ɷɬɨ ɥɨɤɚɥɶɧɚɹ ɤɨɧɬɪɨɥɶɧɚɹ ɬɨɱɤɚ, ɹɜɥɹɸɳɚɹɫɹ ɱɚɫɬɶɸ 
ɤɨɧɫɢɫɬɟɧɬɧɨɣ ɝɥɨɛɚɥɶɧɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ. ɉɪɨɛɧɚɹ ɤɨɧɬɪɨɥɶɧɚɹ ɬɨɱɤɚ - ɷɬɨ ɜɪɟɦɟɧɧɚɹ 
ɤɨɧɬɪɨɥɶɧɚɹ ɬɨɱɤɚ, ɤɨɬɨɪɚɹ ɫɬɚɧɨɜɢɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ 
ɚɥɝɨɪɢɬɦɚ. Аɥɝɨɪɢɬɦ ɢɫɯɨɞɢɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɬɨɥɶɤɨ ɨɞɢɧ ɩɪɨɰɟɫɫ ɢɧɢɰɢɢɪɭɟɬ ɫɨɡɞɚɧɢɟ ɦɧɨɠɟɫɬɜɚ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ, ɚ ɬɚɤɠɟ ɢɡ ɬɨɝɨ, ɱɬɨ ɧɢɤɬɨ ɢɡ ɭɱɚɫɬɧɢɤɨɜ ɧɟ ɫɥɨɦɚɟɬɫɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
ɚɥɝɨɪɢɬɦɚ. 
Аɥɝɨɪɢɬɦ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɟ ɮɚɡɵ. 

1-ая фаɡа. 
ɂɧɢɰɢɚɬɨɪ ɮɢɤɫɚɰɢɢ (ɩɪɨɰɟɫɫ PТ) ɫɨɡɞɚɟɬ ɩɪɨɛɧɭɸ ɤɨɧɬɪɨɥɶɧɭɸ ɬɨɱɤɭ ɢ ɩɪɨɫɢɬ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 
ɩɪɨɰɟɫɫɵ ɫɞɟɥɚɬɶ ɬɨ ɠɟ ɫɚɦɨɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɰɟɫɫɭ ɡɚɩɪɟɳɚɟɬɫɹ ɩɨɫɵɥɚɬɶ ɧɟɫɥɭɠɟɛɧɵɟ ɫɨɨɛɳɟɧɢɹ 
ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɧ ɫɞɟɥɚɟɬ ɩɪɨɛɧɭɸ ɤɨɧɬɪɨɥɶɧɭɸ ɬɨɱɤɭ. Кɚɠɞɵɣ ɩɪɨɰɟɫɫ ɢɡɜɟɳɚɟɬ PТ ɨ ɬɨɦ, 
ɫɞɟɥɚɥ ɥɢ ɨɧ ɩɪɨɛɧɭɸ ɤɨɧɬɪɨɥɶɧɭɸ ɬɨɱɤɭ. ȿɫɥɢ ɜɫɟ ɩɪɨɰɟɫɫɵ ɫɞɟɥɚɥɢ ɩɪɨɛɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ 
ɬɨɱɤɢ, ɬɨ PТ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨ ɩɪɟɜɪɚɳɟɧɢɢ ɩɪɨɛɧɵɯ ɬɨɱɟɤ ɜ ɩɨɫɬɨɹɧɧɵɟ. ȿɫɥɢ ɤɚɤɨɣ-ɥɢɛɨ 
ɩɪɨɰɟɫɫ ɧɟ ɫɦɨɝ ɫɞɟɥɚɬɶ ɩɪɨɛɧɭɸ ɬɨɱɤɭ, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨɛ ɨɬɦɟɧɟ ɜɫɟɯ ɩɪɨɛɧɵɯ ɬɨɱɟɤ. 

2-ая фаɡа. 
PТ ɢɧɮɨɪɦɢɪɭɟɬ ɜɫɟ ɩɪɨɰɟɫɫɵ ɨ ɫɜɨɟɦ ɪɟɲɟɧɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɥɢɛɨ ɜɫɟ ɩɪɨɰɟɫɫɵ ɛɭɞɭɬ ɢɦɟɬɶ 
ɧɨɜɵɟ ɩɨɫɬɨɹɧɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ, ɥɢɛɨ ɧɢ ɨɞɢɧ ɢɡ ɩɪɨɰɟɫɫɨɜ ɧɟ ɫɨɡɞɚɫɬ ɧɨɜɨɣ ɩɨɫɬɨɹɧɧɨɣ 
ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ. Ɍɨɥɶɤɨ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɧɹɬɨɝɨ ɩɪɨɰɟɫɫɨɦ PТ ɪɟɲɟɧɢɹ ɜɫɟ ɩɪɨɰɟɫɫɵ 
ɦɨɝɭɬ ɩɨɫɵɥɚɬɶ ɫɨɨɛɳɟɧɢɹ. 

 Кɨɪɪɟɤɬɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɨɱɟɜɢɞɧɚ, ɩɨɫɤɨɥɶɤɭ ɫɨɡɞɚɧɧɨɟ ɜɫɟɦɢ ɦɧɨɠɟɫɬɜɨ ɩɨɫɬɨɹɧɧɵɯ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɧɟ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɧɟ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨɫɵɥɤɢ ɫɨɨɛɳɟɧɢɣ. 
Ɉɩɬɢɦɢɡɚɰɢɹ: ɟɫɥɢ ɩɪɨɰɟɫɫ ɧɟ ɩɨɫɵɥɚɥ ɫɨɨɛɳɟɧɢɹ ɫ ɦɨɦɟɧɬɚ ɮɢɤɫɚɰɢɢ ɩɪɟɞɵɞɭɳɟɣ ɩɨɫɬɨɹɧɧɨɣ 
ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ, ɬɨ ɨɧ ɦɨɠɟɬ ɧɟ ɫɨɡɞɚɜɚɬɶ ɧɨɜɭɸ. 

Аɥɝɨɪɢɬɦ ɨɬɤаɬа (ɜɨɫɫɬаɧɨɜɥеɧɢя). 
Аɥɝɨɪɢɬɦ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɟɝɨ ɢɧɢɰɢɢɪɭɟɬ ɨɞɢɧ ɩɪɨɰɟɫɫ ɢ ɨɧ ɧɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ 
ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɚɥɝɨɪɢɬɦɨɦ ɮɢɤɫɚɰɢɢ. 
ȼɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɟ ɮɚɡɵ. 

1-ая фаɡа. 
ɂɧɢɰɢɚɬɨɪ ɨɬɤɚɬɚ ɫɩɪɚɲɢɜɚɟɬ ɨɫɬɚɥɶɧɵɯ, ɝɨɬɨɜɵ ɥɢ ɨɧɢ ɨɬɤɚɬɵɜɚɬɶɫɹ. Кɨɝɞɚ ɜɫɟ ɛɭɞɭɬ ɝɨɬɨɜɵ ɤ 
ɨɬɤɚɬɭ, ɬɨ ɨɧ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨɛ ɨɬɤɚɬɟ. 

2-ая фаɡа. 
PТ ɫɨɨɛɳɚɟɬ ɜɫɟɦ ɨ ɩɪɢɧɹɬɨɦ ɪɟɲɟɧɢɢ. ɉɨɥɭɱɢɜ ɷɬɨ ɫɨɨɛɳɟɧɢɟ, ɤɚɠɞɵɣ ɩɪɨɰɟɫɫ ɩɨɫɬɭɩɚɟɬ 
ɭɤɚɡɚɧɧɵɦ ɨɛɪɚɡɨɦ. ɋ ɦɨɦɟɧɬɚ ɨɬɜɟɬɚ ɧɚ ɨɩɪɨɫ ɝɨɬɨɜɧɨɫɬɢ ɢ ɞɨ ɩɨɥɭɱɟɧɢɹ ɩɪɢɧɹɬɨɝɨ ɪɟɲɟɧɢɹ 
ɩɪɨɰɟɫɫɵ ɧɟ ɞɨɥɠɧɵ ɩɨɫɵɥɚɬɶ ɫɨɨɛɳɟɧɢɹ (ɧɟɥɶɡɹ ɠɟ ɩɨɫɵɥɚɬɶ ɫɨɨɛɳɟɧɢɟ ɩɪɨɰɟɫɫɭ, ɤɨɬɨɪɵɣ 
ɭɠɟ ɦɨɝ ɭɫɩɟɬɶ ɨɬɤɚɬɢɬɶɫɹ). 
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Ɉɩɬɢɦɢɡɚɰɢɹ: ɟɫɥɢ ɩɪɨɰɟɫɫ ɧɟ ɨɛɦɟɧɢɜɚɥɫɹ ɫɨɨɛɳɟɧɢɹɦɢ ɫ ɦɨɦɟɧɬɚ ɮɢɤɫɚɰɢɢ ɩɪɟɞɵɞɭɳɟɣ 
ɩɨɫɬɨɹɧɧɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ, ɬɨ ɨɧ ɦɨɠɟɬ ɤ ɧɟɣ ɧɟ ɨɬɤɚɬɵɜɚɬɶɫɹ. 

7.1.5. Аɫɢɧɯɪɨɧɧая ɮɢɤɫаɰɢя ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɢ вɨɫɫɬаɧɨвɥɟɧɢɟ. 
ɋɢɧɯɪɨɧɧɚɹ ɮɢɤɫɚɰɢɹ ɭɩɪɨɳɚɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɧɨ ɫɜɹɡɚɧɚ ɫ ɛɨɥɶɲɢɦɢ ɧɚɤɥɚɞɧɵɦɢ ɪɚɫɯɨɞɚɦɢ: 
(1) Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɥɭɠɟɛɧɵɟ ɫɨɨɛɳɟɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ. 
(2) ɋɢɧɯɪɨɧɢɡɚɰɢɨɧɧɚɹ ɡɚɞɟɪɠɤɚ - ɧɟɥɶɡɹ ɩɨɫɵɥɚɬɶ ɧɟɫɥɭɠɟɛɧɵɟ ɫɨɨɛɳɟɧɢɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
ɚɥɝɨɪɢɬɦɚ. 
 

ȿɫɥɢ ɨɬɤɚɡɵ ɪɟɞɤɢ, ɬɨ ɭɤɚɡɚɧɧɵɟ ɩɨɬɟɪɢ ɫɨɜɫɟɦ ɧɟ ɨɩɪɚɜɞɚɧɵ. 
Фɢɤɫɚɰɢɹ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɚɫɢɧɯɪɨɧɧɨ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɧɨɠɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɦɨɠɟɬ 
ɛɵɬɶ ɧɟɤɨɧɫɢɫɬɟɧɬɧɵɦ. ɉɪɢ ɨɬɤɚɬɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɩɨɞɯɨɞɹɳɟɝɨ ɤɨɧɫɢɫɬɟɧɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ 
ɩɭɬɟɦ ɩɨɨɱɟɪɟɞɧɨɝɨ ɨɬɤɚɬɚ ɤɚɠɞɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɬɭ ɬɨɱɤɭ, ɜ ɤɨɬɨɪɨɣ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜɫɟ ɩɨɫɥɚɧɧɵɟ 
ɢɦ ɢ ɩɨɥɭɱɟɧɧɵɟ ɞɪɭɝɢɦɢ ɫɨɨɛɳɟɧɢɹ (ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɫɨɨɛɳɟɧɢɣ-ɫɢɪɨɬ). Аɥɝɨɪɢɬɦ ɨɩɢɪɚɟɬɫɹ ɧɚ 
ɧɚɥɢɱɢɟ ɜ ɫɬɚɛɢɥɶɧɨɣ ɩɚɦɹɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɰɟɫɫɚ ɠɭɪɧɚɥɚ, ɨɬɫɥɟɠɢɜɚɸɳɟɝɨ ɧɨɦɟɪɚ ɩɨɫɥɚɧɧɵɯ 
ɢ ɩɨɥɭɱɟɧɧɵɯ ɢɦ ɫɨɨɛɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚ ɧɟɤɨɬɨɪɵɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ «ɷɮɮɟɤɬɚ ɞɨɦɢɧɨ» (ɧɚɩɪɢɦɟɪ, 
ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ ɩɨ ɫɯɟɦɟ ɫɨɨɛɳɟɧɢɟ-ɪɟɚɤɰɢɹ-ɨɬɜɟɬ). 

 

7.2. Ɉɬɤаɡɨɭɫɬɨɣɱɢвɨɫɬɶ. 

ɂɡɥɨɠɟɧɧɵɟ ɜɵɲɟ ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɫɥɟ ɨɬɤɚɡɨɜ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɫɢɫɬɟɦ ɧɟɩɪɢɝɨɞɧɵ 
(ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɵ, ɬɪɚɧɡɚɤɰɢɢ ɜ on-lТnО ɪɟɠɢɦɟ) ɢɡ-ɡɚ ɩɪɟɪɵɜɚɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

Чɬɨɛɵ ɢɡɛɟɠɚɬɶ ɷɬɢɯ ɧɟɩɪɢɹɬɧɨɫɬɟɣ, ɫɨɡɞɚɸɬ ɫɢɫɬɟɦɵ, ɭɫɬɨɣɱɢɜɵɟ ɤ ɨɬɤɚɡɚɦ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ 
ɥɢɛɨ ɦɚɫɤɢɪɭɸɬ ɨɬɤɚɡɵ, ɥɢɛɨ ɜɟɞɭɬ ɫɟɛɹ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ (ɩɪɢɦɟɪ - 
ɢɡɦɟɧɟɧɢɹ, ɜɧɨɫɢɦɵɟ ɬɪɚɧɡɚɤɰɢɟɣ ɜ ɛɚɡɭ ɞɚɧɧɵɯ, ɫɬɚɧɨɜɹɬɫɹ ɧɟɜɢɞɢɦɵɦɢ ɩɪɢ ɨɬɤɚɡɟ). 
 Ⱦɜɚ ɦɟɯɚɧɢɡɦɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ - ɩроɬоɤоɥɵ 
ɝоɥоɫоɜаɧɢя ɢ ɩроɬоɤоɥɵ ɩрɢɧяɬɢя ɤоɥɥɟɤɬɢɜɧоɝо рɟɲɟɧɢя. 
ɉɪɨɬɨɤɨɥɵ ɝɨɥɨɫɨɜɚɧɢɹ ɫɥɭɠɚɬ ɞɥɹ ɦɚɫɤɢɪɨɜɚɧɢɹ ɨɬɤɚɡɨɜ (ɜɵɛɢɪɚɟɬɫɹ ɩɪɚɜɢɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ, 
ɩɨɥɭɱɟɧɧɵɣ ɜɫɟɦɢ ɢɫɩɪɚɜɧɵɦɢ ɢɫɩɨɥɧɢɬɟɥɹɦɢ). 

ɉɪɨɬɨɤɨɥɵ ɩɪɢɧɹɬɢɹ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ ɤɥɚɫɫɚ. ȼɨ-ɩɟɪɜɵɯ, 

ɩроɬоɤоɥɵ ɩрɢɧяɬɢя ɟɞɢɧоɝо рɟɲɟɧɢя, ɜ ɤɨɬɨɪɵɯ ɜɫɟ ɢɫɩɨɥɧɢɬɟɥɢ ɹɜɥɹɸɬɫɹ ɢɫɩɪɚɜɧɵɦɢ ɢ 
ɞɨɥɠɧɵ ɥɢɛɨ ɜɫɟ ɩɪɢɧɹɬɶ, ɥɢɛɨ ɜɫɟ ɧɟ ɩɪɢɧɹɬɶ ɡɚɪɚɧɟɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɟ ɪɟɲɟɧɢɟ. ɉɪɢɦɟɪɚɦɢ 
ɬɚɤɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɟɲɟɧɢɟ ɨ ɡɚɜɟɪɲɟɧɢɢ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɰɢɤɥɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜɫɟɦɢ 
ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɢ, ɪɟɲɟɧɢɟ ɨ ɪɟɚɤɰɢɢ ɧɚ ɨɬɤɚɡ (ɷɬɨɬ ɩɪɨɬɨɤɨɥ ɭɠɟ ɡɧɚɤɨɦ ɧɚɦ - ɨɧ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨɛ ɨɬɤɚɬɟ ɜɫɟɯ ɩɪɨɰɟɫɫɨɜ ɤ ɤɨɧɬɪɨɥɶɧɵɦ ɬɨɱɤɚɦ). ȼɨ-

ɜɬɨɪɵɯ, ɩроɬоɤоɥɵ ɩрɢɧяɬɢя ɫоɝɥаɫоɜаɧɧɵх рɟɲɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 
ɞɚɧɧɵɯ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɫɟɦ ɢɫɩɪɚɜɧɵɦ ɢɫɩɨɥɧɢɬɟɥɹɦ ɩɨɥɭɱɢɬɶ ɞɨɫɬɨɜɟɪɧɵɟ ɞɚɧɧɵɟ 
ɨɬ ɨɫɬɚɥɶɧɵɯ ɢɫɩɪɚɜɧɵɯ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɚ ɞɚɧɧɵɟ ɨɬ ɧɟɢɫɩɪɚɜɧɵɯ ɢɫɩɨɥɧɢɬɟɥɟɣ 
ɩɪɨɢɝɧɨɪɢɪɨɜɚɬɶ.  

Кɥɸɱɟɜɨɣ ɩɨɞɯɨɞ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ - ɢɡɛɵɬɨɱɧɨɫɬɶ (ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɪɨɰɟɫɫɨɜ, ɞɚɧɧɵɯ). 

7.2.1. Иɫɩɨɥɶɡɨваɧɢɟ ɪɟɠɢɦа «ɝɨɪяɱɟɝɨ ɪɟɡɟɪва» (ɜɬɨɪɨɣ ɩɢɥɨɬ, ɪɟɡɟɪɜɧɨɟ ɉɈ). 
 ɉɪɨɛɥɟɦɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ ɪɟɡɟɪɜɧɵɣ ɢɫɩɨɥɧɢɬɟɥɶ. 

7.2.2. Иɫɩɨɥɶɡɨваɧɢɟ аɤɬɢвɧɨɝɨ ɪаɡɦɧɨɠɟɧɢя. 

 ɇɚɝɥɹɞɧɵɣ ɩɪɢɦɟɪ - ɬɪɨɣɧɨɟ ɞɭɛɥɢɪɨɜɚɧɢɟ ɚɩɩɚɪɚɬɭɪɵ ɜ ɛɨɪɬɨɜɵɯ ɤɨɦɩɶɸɬɟɪɚɯ ɢ ɝɨɥɨɫɨɜɚɧɢɟ 
ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ.  
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Ⱦɪɭɝɢɟ ɩɪɢɦɟɪɵ – ɪɚɡɦɧɨɠɟɧɢɟ ɫɬɪɚɧɢɰ ɜ DSM ɢ ɪɚɡɦɧɨɠɟɧɢɟ ɮɚɣɥɨɜ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 
ɮɚɣɥɨɜɵɯ ɫɢɫɬɟɦɚɯ. ɉɪɢ ɷɬɨɦ ɨɱɟɧɶ ɜɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɦɟɯɚɧɢɡɦɚ ɧɟɞɟɥɢɦɵɯ 
ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɯ ɪɚɫɫɵɥɨɤ ɫɨɨɛɳɟɧɢɣ (ɨɧɢ ɞɨɥɠɧɵ ɩɪɢɯɨɞɢɬɶ ɜɫɟɦ ɜ ɨɞɧɨɦ ɩɨɪɹɞɤɟ). 

 

Аɥɝɨɪɢɬɦɵ ɝɨɥɨɫɨваɧɢя. 

Ɉɛɳɚɹ ɫɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɥɨɫɨɜɚɧɢɹ ɩɪɢ ɪɚɡɦɧɨɠɟɧɢɢ ɮɚɣɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  

Фɚɣɥ ɦɨɠɟɬ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶɫɹ ɪɚɡɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɬɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ (ɩɪɢ ɨɬɤɪɵɬɢɢ 
ɮɚɣɥɚ ɧɚ ɡɚɩɢɫɶ ɩɪɨɰɟɫɫ-ɩɢɫɚɬɟɥɶ ɛɭɞɟɬ ɠɞɚɬɶ ɡɚɤɪɵɬɢɹ ɮɚɣɥɚ ɞɪɭɝɢɦ ɩɢɫɚɬɟɥɟɦ ɢɥɢ ɜɫɟɦɢ 
ɱɢɬɚɬɟɥɹɦɢ), ɚ ɱɢɬɚɬɶɫɹ ɜɫɟɦɢ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɩɪɨɬɨɤɨɥ ɩɢɫɚɬɟɥɟɣ-ɱɢɬɚɬɟɥɟɣ). ȼɫɟ ɦɨɞɢɮɢɤɚɰɢɢ 
ɮɚɣɥɚ ɧɭɦɟɪɭɸɬɫɹ ɢ ɤɚɠɞɚɹ ɤɨɩɢɹ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɨɦɟɪɨɦ ɜɟɪɫɢɢ – ɤɨɥɢɱɟɫɬɜɨɦ ɟɟ 

ɦɨɞɢɮɢɤɚɰɢɣ. Кɚɠɞɨɣ ɤɨɩɢɢ ɩɪɢɩɢɫɚɧɨ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɨɥɨɫɨɜ Vi. ɉɭɫɬɶ ɨɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɩɢɫɚɧɧɵɯ ɜɫɟɦ ɤɨɩɢɹɦ ɝɨɥɨɫɨɜ ɪɚɜɧɨ V. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɜɨɪɭɦ ɡɚɩɢɫɢ Vw ɢ ɤɜɨɪɭɦ 
ɱɬɟɧɢɹ Vr ɬɚɤ, ɱɬɨ  
Vw +Vr  > V 

Ⱦɥɹ ɡɚɩɢɫɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɮɚɣɥ ɩɢɫɚɬɟɥɶ ɪɚɫɫɵɥɚɟɬ ɟɟ ɜɫɟɦ ɜɥɚɞɟɥɶɰɚɦ ɤɨɩɢɣ ɮɚɣɥɚ ɢ ɞɨɥɠɟɧ 
ɩɨɥɭɱɢɬɶ Vw ɝɨɥɨɫɨɜ ɨɬ ɬɟɯ, ɤɬɨ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɢɥ ɡɚɩɢɫɶ.   

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɚɜɚ ɧɚ ɱɬɟɧɢɟ ɱɢɬɚɬɟɥɸ ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɝɨɥɨɫɨɜ (Vr) ɨɬ 
ɥɸɛɵɯ ɫɟɪɜɟɪɨɜ. Кɜɨɪɭɦ ɱɬɟɧɢɹ ɜɵɛɪɚɧ ɬɚɤ, ɱɬɨ ɯɨɬɹ ɛɵ ɨɞɢɧ ɢɡ ɬɟɯ ɫɟɪɜɟɪɨɜ, ɨɬ ɤɨɬɨɪɵɯ 
ɩɨɥɭɱɟɧɨ ɪɚɡɪɟɲɟɧɢɟ, ɹɜɥɹɟɬɫɹ ɜɥɚɞɟɥɶɰɟɦ ɬɟɤɭɳɟɣ ɤɨɩɢɢ ɮɚɣɥɚ. Зɚ ɱɬɟɧɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɢɡ 
ɮɚɣɥɚ ɱɢɬɚɬɟɥɶ ɦɨɠɟɬ ɨɛɪɚɬɢɬɶɫɹ  ɤ ɥɸɛɨɦɭ ɜɥɚɞɟɥɶɰɭ ɬɟɤɭɳɟɣ ɤɨɩɢɢ ɮɚɣɥɚ. 

Ɉɩɢɫɚɧɧɚɹ ɫɯɟɦɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɫɬаɬɢɱɟɫɤɨɦ ɪаɫɩɪɟɞɟɥɟɧɢɢ ɝɨɥɨɫɨв. Ɋɚɡɥɢɱɢɟ ɜ ɝɨɥɨɫɚɯ, 
ɩɪɢɩɢɫɚɧɧɵɯ ɪɚɡɧɵɦ ɫɟɪɜɟɪɚɦ, ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɢɯ ɨɫɨɛɟɧɧɨɫɬɢ (ɧɚɞɟɠɧɨɫɬɶ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ). 
ȿɳɟ ɛɨɥɶɲɭɸ ɝɢɛɤɨɫɬɶ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɟɬɨɞ ɞɢɧаɦɢɱɟɫɤɨɝɨ ɩɟɪɟɪаɫɩɪɟɞɟɥɟɧɢя ɝɨɥɨɫɨв. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɧɟɤɨɬɨɪɵɯ ɫɟɪɜɟɪɨɜ ɧɟ ɩɪɢɜɟɥ ɤ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ ɤɜɨɪɭɦ, ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɯɚɧɢɡɦ ɢɡɦɟɧɟɧɢя ɫɨɫɬава ɝɨɥɨɫɭɸщɢɯ. 

 

Пɪɨɬɨɤɨɥɵ ɩɪɢɧяɬɢя ɟɞɢɧɨɝɨ ɪɟɲɟɧɢя 

 ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɨɬɫɭɬɫɬɜɢɹ ɧɚɞɟɠɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ (ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ 
ɜɪɟɦɟɧɟɦ ɡɚɞɟɪɠɤɢ) ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɚɥɝɨɪɢɬɦɚ ɞɨɫɬɢɠɟɧɢɹ ɟɞɢɧɨɝɨ ɪɟɲɟɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ 
ɢɡɜɟɫɬɧɭɸ «ɩɪɨɛɥɟɦɭ ɞɜɭɯ ɚɪɦɢɣ». 

Аɪɦɢɹ ɡɟɥɟɧɵɯ ɱɢɫɥɟɧɧɨɫɬɶɸ 5000 ɜɨɢɧɨɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɞɨɥɢɧɟ. 

Ⱦɜɟ ɚɪɦɢɢ ɫɢɧɢɯ ɱɢɫɥɟɧɧɨɫɬɶɸ ɩɨ 3000 ɜɨɢɧɨɜ ɧɚɯɨɞɹɬɫɹ ɞɚɥɟɤɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɝɨɪɚɯ, 
ɨɤɪɭɠɚɸɳɢɯ ɞɨɥɢɧɭ. ȿɫɥɢ ɞɜɟ ɚɪɦɢɢ ɫɢɧɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɚɬɚɤɭɸɬ ɡɟɥɟɧɵɯ, ɬɨ ɨɧɢ ɩɨɛɟɞɹɬ. ȿɫɥɢ 
ɠɟ ɜ ɫɪɚɠɟɧɢɟ ɜɫɬɭɩɢɬ ɬɨɥɶɤɨ ɨɞɧɚ ɚɪɦɢɹ ɫɢɧɢɯ, ɬɨ ɨɧɚ ɛɭɞɟɬ ɩɨɥɧɨɫɬɶɸ ɪɚɡɛɢɬɚ. 
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɦɚɧɞɢɪ 1-ɨɣ ɫɢɧɟɣ ɚɪɦɢɢ ɝɟɧɟɪɚɥ Аɥɟɤɫɚɧɞɪ ɩɨɫɵɥɚɟɬ (ɫ ɩɨɫɵɥɶɧɵɦ) 
ɫɨɨɛɳɟɧɢɟ ɤɨɦɚɧɞɢɪɭ 2-ɨɣ ɫɢɧɟɣ ɚɪɦɢɢ ɝɟɧɟɪɚɥɭ Ɇɢɯɚɢɥɭ «ə ɢɦɟɸ ɩɥɚɧ - ɞɚɜɚɣ ɚɬɚɤɨɜɚɬɶ ɡɚɜɬɪɚ 
ɧɚ ɪɚɫɫɜɟɬɟ». ɉɨɫɵɥɶɧɵɣ ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ Аɥɟɤɫɚɧɞɪɭ ɫ ɨɬɜɟɬɨɦ Ɇɢɯɚɢɥɚ - «Ɉɬɥɢɱɧɚɹ ɢɞɟɹ, ɋɚɲɚ. 
ɍɜɢɞɢɦɫɹ ɡɚɜɬɪɚ ɧɚ ɪɚɫɫɜɟɬɟ». Аɥɟɤɫɚɧɞɪ ɩɪɢɤɚɡɵɜɚɟɬ ɜɨɢɧɚɦ ɝɨɬɨɜɢɬɶɫɹ ɤ ɚɬɚɤɟ ɧɚ ɪɚɫɫɜɟɬɟ. 
Ɉɞɧɚɤɨ, ɱɭɬɶ ɩɨɡɠɟ Аɥɟɤɫɚɧɞɪ ɜɞɪɭɝ ɨɫɨɡɧɚɟɬ, ɱɬɨ Ɇɢɯɚɢɥ ɧɟ ɡɧɚɟɬ ɨ ɜɨɡɜɪɚɳɟɧɢɢ ɩɨɫɵɥɶɧɨɝɨ ɢ 
ɩɨɷɬɨɦɭ ɦɨɠɟɬ ɧɟ ɨɬɜɚɠɢɬɶɫɹ ɧɚ ɚɬɚɤɭ. Ɍɨɝɞɚ ɨɧ ɨɬɩɪɚɜɥɹɟɬ ɩɨɫɵɥɶɧɨɝɨ ɤ Ɇɢɯɚɢɥɭ ɱɬɨɛɵ 
ɩɨɞɬɜɟɪɞɢɬɶ, ɱɬɨ ɟɝɨ (Ɇɢɯɚɢɥɚ) ɫɨɨɛɳɟɧɢɟ ɩɨɥɭɱɟɧɨ Аɥɟɤɫɚɧɞɪɨɦ ɢ ɚɬɚɤɚ ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶɫɹ. 
ɉɨɫɵɥɶɧɵɣ ɩɪɢɛɵɥ ɤ Ɇɢɯɚɢɥɭ, ɧɨ ɬɟɩɟɪɶ ɬɨɬ ɛɨɢɬɫɹ, ɱɬɨ ɧɟ ɡɧɚɹ ɨ ɩɪɢɛɵɬɢɢ ɩɨɫɵɥɶɧɨɝɨ 
Аɥɟɤɫɚɧɞɪ ɦɨɠɟɬ ɧɟ ɪɟɲɢɬɶɫɹ ɧɚ ɚɬɚɤɭ. ɂ ɬ.ɞ. əɫɧɨ, ɱɬɨ ɝɟɧɟɪɚɥɵ ɧɢɤɨɝɞɚ ɧɟ ɞɨɫɬɢɝɧɭɬ ɫɨɝɥɚɫɢɹ. 
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɬɚɤɨɣ ɩɪɨɬɨɤɨɥ ɫɨɝɥɚɫɢɹ М ɤɨɧɟɱɧɵɦ ɱɢɫɥɨɦ ɫɨɨɛɳɟɧɢɣ ɫɭɳɟɫɬɜɭɟɬ. ɍɞɚɥɢɜ 
ɢɡɛɵɬɨɱɧɵɟ ɩɨɫɥɟɞɧɢɟ ɫɨɨɛɳɟɧɢɹ, ɩɨɥɭɱɢɦ ɦɢɧɢɦɚɥɶɧɵɣ ɩɪɨɬɨɤɨɥ. ɋɚɦɨɟ ɩɨɫɥɟɞɧɟɟ 
ɫɨɨɛɳɟɧɢɟ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ (ɩɨɫɤɨɥɶɤɭ ɩɪɨɬɨɤɨɥ ɦɢɧɢɦɚɥɶɧɵɣ). ȿɫɥɢ ɷɬɨ ɫɨɨɛɳɟɧɢɟ ɧɟ 
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ɞɨɣɞɟɬ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɬɨ ɜɨɣɧɵ ɧɟ ɛɭɞɟɬ. ɇɨ ɬɨɬ, ɤɬɨ ɩɨɫɵɥɚɥ ɷɬɨ ɫɨɨɛɳɟɧɢɟ, ɧɟ ɡɧɚɟɬ, ɞɨɲɥɨ ɥɢ 
ɨɧɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧ ɧɟ ɦɨɠɟɬ ɫɱɢɬɚɬɶ ɩɪɨɬɨɤɨɥ ɡɚɜɟɪɲɟɧɧɵɦ ɢ ɧɟ ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ ɨɛ 
ɚɬɚɤɟ. Ⱦɚɠɟ ɫ ɧɚɞɟɠɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ (ɝɟɧɟɪɚɥɚɦɢ), ɩɪɢɧɹɬɢɟ ɟɞɢɧɨɝɨ ɪɟɲɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ 
ɩɪɢ ɧɟɧɚɞɟɠɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ. 

Ɍɟɩɟɪɶ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɦɦɭɧɢɤɚɰɢɢ ɧɚɞɟɠɧɵ, ɚ ɩɪɨɰɟɫɫɨɪɵ ɧɟɬ. 

Кɥɚɫɫɢɱɟɫɤɢɣ ɩɪɢɦɟɪ ɩɪɨɬɨɤɨɥɚ ɩɪɢɧяɬɢя ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɪɟɲɟɧɢɣ - ɡɚɞɚɱɚ «ȼɢɡɚɧɬɢɣɫɤɢɯ 
ɝɟɧɟɪɚɥɨɜ». 

ȼ ɷɬɨɣ ɡɚɞɚɱɟ ɚɪɦɢɹ ɡɟɥɟɧɵɯ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɥɢɧɟ, ɚ n ɫɢɧɢɯ ɝɟɧɟɪɚɥɨɜ ɜɨɡɝɥɚɜɥɹɸɬ ɫɜɨɢ ɚɪɦɢɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɝɨɪɚɯ. ɋɜɹɡɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɟɥɟɮɨɧɭ ɢ ɹɜɥɹɟɬɫɹ ɧɚɞɟɠɧɨɣ, ɧɨ ɢɡ n 

ɝɟɧɟɪɚɥɨɜ m ɹɜɥɹɸɬɫɹ ɩɪɟɞɚɬɟɥɹɦɢ. ɉɪɟɞɚɬɟɥɢ ɚɤɬɢɜɧɨ ɩɵɬɚɸɬɫɹ ɜɨɫɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɫɨɝɥɚɫɢɸ 
ɥɨɹɥɶɧɵɯ ɝɟɧɟɪɚɥɨɜ. 
ɋɨɝɥɚɫɢɟ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. Кɚɠɞɵɣ ɝɟɧɟɪɚɥ ɡɧɚɟɬ, ɫɤɨɥɶɤɨ ɜɨɢɧɨɜ 
ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɟɝɨ ɤɨɦɚɧɞɨɣ. ɋɬɚɜɢɬɫɹ ɰɟɥɶ, ɱɬɨɛɵ ɜɫɟ ɥɨɹɥɶɧɵɟ ɝɟɧɟɪɚɥɵ ɭɡɧɚɥɢ ɱɢɫɥɟɧɧɨɫɬɢ 
ɜɫɟɯ ɥɨɹɥɶɧɵɯ ɚɪɦɢɣ, ɬ.ɟ. ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɩɨɥɭɱɢɥ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɜɟɤɬɨɪ ɞɥɢɧɵ n, ɜ ɤɨɬɨɪɨɦ Т-ɵɣ 
ɷɥɟɦɟɧɬ ɥɢɛɨ ɫɨɞɟɪɠɢɬ ɱɢɫɥɟɧɧɨɫɬɶ Т-ɨɣ ɚɪɦɢɢ (ɟɫɥɢ ɟɟ ɤɨɦɚɧɞɢɪ ɥɨɹɥɟɧ) ɥɢɛɨ ɧɟ ɨɩɪɟɞɟɥɟɧ 
(ɟɫɥɢ ɤɨɦɚɧɞɢɪ ɩɪɟɞɚɬɟɥɶ). 

ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɟɤɭɪɫɢɜɧɵɣ ɚɥɝɨɪɢɬɦ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɜ 1982 ɝ. (LКmport). 

ɉɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɟɝɨ ɞɥɹ ɫɥɭɱɚɹ n=4 ɢ m=1. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɚɥɝɨɪɢɬɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 4 ɲɚɝɚ. 
1 ɲɚɝ. Кɚɠɞɵɣ ɝɟɧɟɪɚɥ ɩɨɫɵɥɚɟɬ ɜɫɟɦ ɨɫɬɚɥɶɧɵɦ ɫɨɨɛɳɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɟɬ ɱɢɫɥɟɧɧɨɫɬɶ 
ɫɜɨɟɣ ɚɪɦɢɢ. Ʌɨɹɥɶɧɵɟ ɝɟɧɟɪɚɥɵ ɭɤɚɡɵɜɚɸɬ ɢɫɬɢɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ, ɚ ɩɪɟɞɚɬɟɥɢ ɦɨɝɭɬ ɭɤɚɡɵɜɚɬɶ 
ɪɚɡɥɢɱɧɵɟ ɱɢɫɥɚ ɜ ɪɚɡɧɵɯ ɫɨɨɛɳɟɧɢɹɯ. Ƚɟɧɟɪɚɥ-1 ɭɤɚɡɚɥ 1 (ɨɞɧɚ ɬɵɫɹɱɚ ɜɨɢɧɨɜ), ɝɟɧɟɪɚɥ-2 ɭɤɚɡɚɥ 
2, ɝɟɧɟɪɚɥ-3 ɭɤɚɡɚɥ ɬɪɟɦ ɨɫɬɚɥɶɧɵɦ ɝɟɧɟɪɚɥɚɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ б,в,г, ɚ ɝɟɧɟɪɚɥ-4 ɭɤɚɡɚɥ 4. 

2-ɨɣ ɲɚɝ. Кɚɠɞɵɣ ɮɨɪɦɢɪɭɟɬ ɫɜɨɣ ɜɟɤɬɨɪ ɢɡ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ. 
ɉɨɥɭɱɚɟɬɫɹ:  
vect1 (1,2,x,4)  

vect2 (1,2,y,4)  

vect3 (1,2,3,4)  

vect4 (1,2,z,4) 

3-ɢɣ ɲɚɝ. Кɚɠɞɵɣ ɩɨɫɵɥɚɟɬ ɫɜɨɣ ɜɟɤɬɨɪ ɜɫɟɦ ɨɫɬɚɥɶɧɵɦ (ɝɟɧɟɪɚɥ-3 ɩɨɫɵɥɚɟɬ ɨɩɹɬɶ 
ɩɪɨɢɡɜɨɥɶɧɵɟ ɡɧɚɱɟɧɢɹ). 

Ƚɟɧɟɪɚɥɵ ɩɨɥɭɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɟɤɬɨɪɚ: 

g1 g2 g3 g4 

(1,2,y,4) (1,2,x,4) (1,2,x,4) (1,2,x,4) 

(a,b,c,d) (e,f,g,h) (1,2,y,4) (1,2,y,4) 

(1,2,z,4) (1,2,z,4) (1,2,z,4) (i,j,k,l) 

 

4-ɵɣ ɲɚɝ. Кɚɠɞɵɣ ɝɟɧɟɪɚɥ ɩɪɨɜɟɪɹɟɬ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɜɨ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɜɟɤɬɨɪɚɯ. ȿɫɥɢ ɤɚɤɨɟ-

ɬɨ ɡɧɚɱɟɧɢɟ ɫɨɜɩɚɞɚɟɬ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɜ ɞɜɭɯ ɜɟɤɬɨɪɚɯ, ɬɨ ɨɧɨ ɩɨɦɟɳɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ 
ɜɟɤɬɨɪ, ɢɧɚɱɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɷɥɟɦɟɧɬ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ ɜɟɤɬɨɪɚ ɩɨɦɟɱɚɟɬɫɹ «ɧɟɢɡɜɟɫɬɟɧ». 
ȼɫɟ ɥɨɹɥɶɧɵɟ ɝɟɧɟɪɚɥɵ ɩɨɥɭɱɚɸɬ ɨɞɢɧ ɜɟɤɬɨɪ (1,2,»ɧɟɢɡɜɟɫɬɟɧ»,4) - ɫɨɝɥɚɫɢɟ ɞɨɫɬɢɝɧɭɬɨ. 

ȿɫɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɫɥɭɱɚɣ n=3 ɢ m=1, ɬɨ ɫɨɝɥɚɫɢɟ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ. 
LКmport ɞɨɤɚɡɚɥ, ɱɬɨ ɜ ɫɢɫɬɟɦɟ ɫ m ɧɟɜɟɪɧɨ ɪɚɛɨɬɚɸɳɢɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɫɨɝɥɚɫɢɹ 
ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ 2m+1 ɜɟɪɧɨ ɪɚɛɨɬɚɸɳɢɯ ɩɪɨɰɟɫɫɨɪɨɜ (ɛɨɥɟɟ 2/3). 
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 Ⱦɪɭɝɢɟ ɚɜɬɨɪɵ ɞɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɟ ɫ ɚɫɢɧɯɪɨɧɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ ɢ 
ɧɟɨɝɪɚɧɢɱɟɧɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦɢ ɡɚɞɟɪɠɤɚɦɢ ɫɨɝɥɚɫɢɟ ɧɟɜɨɡɦɨɠɧɨ ɞɨɫɬɢɱɶ ɞɚɠɟ ɩɪɢ 
ɨɞɧɨɦ ɧɟɪɚɛɨɬɚɸɳɟɦ ɩɪɨɰɟɫɫɨɪɟ (ɞɚɠɟ ɟɫɥɢ ɨɧ ɧɟ ɩɨɞɚɟɬ ɩɪɢɡɧɚɤɨɜ ɠɢɡɧɢ). 

ɉɪɢɦɟɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ - ɧɚɞɟɠɧɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɱɚɫɨɜ. 

Аɥɝɨɪɢɬɦ ɧɚɞɟɠɧɵɯ ɧɟɞɟɥɢɦɵɯ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɯ ɪɚɫɫɵɥɨɤ ɫɨɨɛɳɟɧɢɣ. 
Аɥɝɨɪɢɬɦ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɟ ɮɚɡɵ ɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ ɜ ɤɚɠɞɨɦ ɩɪɨɰɟɫɫɨɪɟ ɨɱɟɪɟɞɟɣ ɞɥɹ 
ɡɚɩɨɦɢɧɚɧɢɹ ɩɨɫɬɭɩɚɸɳɢɯ ɫɨɨɛɳɟɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɭɧɢɤɚɥɶɧɨɝɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫɨɨɛɳɟɧɢɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɟɝɨ ɧɚɱɚɥɶɧɵɣ ɩɪɢɨɪɢɬɟɬ - ɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɬɩɪɚɜɥɟɧɢɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɚ 
ɪɚɡɧɵɯ ɩɪɨɰɟɫɫɨɪɚɯ ɪɚɡɥɢɱɧɨ. 

1-ая фаɡа. 
ɉɪɨɰɟɫɫ-ɨɬɩɪɚɜɢɬɟɥɶ ɩɨɫɵɥɚɟɬ ɫɨɨɛɳɟɧɢɟ ɝɪɭɩɩɟ ɩɪɨɰɟɫɫɨɜ (ɫɩɢɫɨɤ ɢɯ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ 
ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɨɨɛɳɟɧɢɢ). 
ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɷɬɨɝɨ ɫɨɨɛɳɟɧɢɹ ɩɪɨɰɟɫɫɵ: 

 ɉɪɢɩɢɫɵɜɚɸɬ ɫɨɨɛɳɟɧɢɸ ɩɪɢɨɪɢɬɟɬ, ɩɨɦɟɱɚɸɬ ɫɨɨɛɳɟɧɢɟ ɤɚɤ «ɧɟɞɨɫɬɚɜɥɟɧɧɨɟ» ɢ 
ɛɭɮɟɪɢɡɭɸɬ ɟɝɨ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɨɪɢɬɟɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɦɟɬɤɚ (ɬɟɤɭɳɟɟ ɥɨɝɢɱɟɫɤɨɟ 
ɜɪɟɦɹ). 

 ɂɧɮɨɪɦɢɪɭɸɬ ɨɬɩɪɚɜɢɬɟɥɹ ɨ ɩɪɢɩɢɫɚɧɧɨɦ ɫɨɨɛɳɟɧɢɸ ɩɪɢɨɪɢɬɟɬɟ. 

2-ая фаɡа. 
ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɨɬɜɟɬɨɜ ɨɬ ɜɫɟɯ ɚɞɪɟɫɚɬɨɜ, ɨɬɩɪɚɜɢɬɟɥɶ: 

 ȼɵɛɢɪɚɟɬ ɢɡ ɜɫɟɯ ɩɪɢɩɢɫɚɧɧɵɯ ɫɨɨɛɳɟɧɢɸ ɩɪɢɨɪɢɬɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɟɝɨ 
ɜ ɤɚɱɟɫɬɜɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɩɪɢɨɪɢɬɟɬɚ ɫɨɨɛɳɟɧɢɹ. 

 Ɋɚɫɫɵɥɚɟɬ ɜɫɟɦ ɚɞɪɟɫɚɬɚɦ ɷɬɨɬ ɩɪɢɨɪɢɬɟɬ. 
 

ɉɨɥɭɱɢɜ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɩɪɢɨɪɢɬɟɬ, ɩɨɥɭɱɚɬɟɥɶ: 
a) ɉɪɢɩɢɫɵɜɚɟɬ ɫɨɨɛɳɟɧɢɸ ɷɬɨɬ ɩɪɢɨɪɢɬɟɬ. 
b) ɉɨɦɟɱɚɟɬ ɫɨɨɛɳɟɧɢɟ ɤɚɤ «ɞɨɫɬɚɜɥɟɧɧɨɟ». 
c) ɍɩɨɪɹɞɨɱɢɜɚɟɬ ɜɫɟ ɛɭɮɟɪɢɡɨɜɚɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɢɯ ɩɪɢɩɢɫɚɧɧɵɯ 

ɩɪɢɨɪɢɬɟɬɨɜ. 
d) ȿɫɥɢ ɩɟɪɜɨɟ ɫɨɨɛɳɟɧɢɟ ɜ ɨɱɟɪɟɞɢ ɨɬɦɟɱɟɧɨ ɤɚɤ «ɞɨɫɬɚɜɥɟɧɧɨɟ», ɬɨ ɨɧɨ ɛɭɞɟɬ 

ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɟɧɧɨɟ. 
 

ȿɫɥɢ ɩɨɥɭɱɚɬɟɥɶ ɨɛɧɚɪɭɠɢɬ, ɱɬɨ ɨɧ ɢɦɟɟɬ ɫɨɨɛɳɟɧɢɟ ɫ ɩɨɦɟɬɤɨɣ «ɧɟɞɨɫɬɚɜɥɟɧɧɨɟ», ɨɬɩɪɚɜɢɬɟɥɶ 
ɤɨɬɨɪɨɝɨ ɫɥɨɦɚɥɫɹ, ɬɨ ɨɧ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɬɨɤɨɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɞɜɚ 
ɲɚɝɚ ɜ ɤɚɱɟɫɬɜɟ ɤɨɨɪɞɢɧɚɬɨɪɚ. 
1. Ɉɩɪɚɲɢɜɚɟɬ ɜɫɟɯ ɩɨɥɭɱɚɬɟɥɟɣ ɨ ɫɬɚɬɭɫɟ ɷɬɨɝɨ ɫɨɨɛɳɟɧɢɹ. 
ɉɨɥɭɱɚɬɟɥɶ ɦɨɠɟɬ ɨɬɜɟɬɢɬɶ ɨɞɧɢɦ ɢɡ ɬɪɟɯ ɫɩɨɫɨɛɨɜ: 

 ɋɨɨɛɳɟɧɢɟ ɨɬɦɟɱɟɧɨ ɤɚɤ «ɧɟɞɨɫɬɚɜɥɟɧɧɨɟ» ɢ ɟɦɭ ɩɪɢɩɢɫɚɧ ɬɚɤɨɣ-ɬɨ ɩɪɢɨɪɢɬɟɬ. 
 ɋɨɨɛɳɟɧɢɟ ɨɬɦɟɱɟɧɨ ɤɚɤ «ɞɨɫɬɚɜɥɟɧɧɨɟ» ɢ ɢɦɟɟɬ ɬɚɤɨɣ-ɬɨ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɩɪɢɨɪɢɬɟɬ. 
 Ɉɧ ɧɟ ɩɨɥɭɱɚɥ ɷɬɨ ɫɨɨɛɳɟɧɢɟ. 
 

2. ɉɨɥɭɱɢɜ ɜɫɟ ɨɬɜɟɬɵ ɤɨɨɪɞɢɧɚɬɨɪ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

 ȿɫɥɢ ɫɨɨɛɳɟɧɢɟ ɭ ɤɚɤɨɝɨ-ɬɨ ɩɨɥɭɱɚɬɟɥɹ ɩɨɦɟɱɟɧɨ ɤɚɤ «ɞɨɫɬɚɜɥɟɧɧɨɟ», ɬɨ ɟɝɨ 
ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɩɪɢɨɪɢɬɟɬ ɪɚɫɫɵɥɚɟɬɫɹ ɜɫɟɦ. (ɉɨɥɭɱɢɜ ɷɬɨ ɫɨɨɛɳɟɧɢɟ ɤɚɠɞɵɣ ɩɪɨɰɟɫɫ 
ɜɵɩɨɥɧɹɟɬ ɲɚɝɢ ɮɚɡɵ 2). 

 ɂɧɚɱɟ ɤɨɨɪɞɢɧɚɬɨɪ ɡɚɧɨɜɨ ɧɚɱɢɧɚɟɬ ɜɟɫɶ ɩɪɨɬɨɤɨɥ ɫ ɮɚɡɵ 1. (ɉɨɜɬɨɪɧɚɹ ɩɨɫɵɥɤɚ 
ɫɨɨɛɳɟɧɢɹ ɫ ɨɞɢɧɚɤɨɜɵɦ ɩɪɢɨɪɢɬɟɬɨɦ ɧɟ ɞɨɥɠɧɚ ɜɵɡɵɜɚɬɶ ɤɨɥɥɢɡɢɣ). 
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ɇɟɨɛɯɨɞɢɦɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɬɪɟɛɭɟɬ ɯɪɚɧɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɩɪɢɨɪɢɬɟɬɨɜ 
ɞɚɠɟ ɞɥɹ ɩɪɢɧɹɬɵɯ ɢ ɭɠɟ ɨɛɪɚɛɨɬɚɧɧɵɯ ɫɨɨɛɳɟɧɢɣ. 
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Hadoop

ȼɜɟɞɟɧɢɟ ɜ Hadoop ɢ 
MapReduce. 

HDFS



Ⱦɚɧɧɵɟ

◼ 2006 ɝɨɞ – 0.18 ɡɟɬɬɚɛɚɣɬ
◼ 2011 ɝɨɞ – 1.8 ɡɟɬɬɚɛɚɣɬ (10^21)

ɇɶɸ-Ƀɨɪɫɤɚɹ ɮɨɧɞɨɜɚɹ ɛɢɪɠɚ 1 ɬɟɪɚɛɚɣɬ 
ɞɚɧɧɵɯ ɜ ɞɟɧɶ

Internet Archive ɛɨɥɟɟ 2 ɩɟɬɚɛɚɣɬ ɢ ɪɚɫɬɟɬ 
ɫɨ ɫɤɨɪɨɫɬɶɸ 20 ɬɟɪɚɛɚɣɬ ɜ ɦɟɫɹɰ

Ȼɨɥɶɲɨɣ ɚɞɪɨɧɧɵɣ ɤɨɥɥɚɣɞɟɪ ɞɨ 15 
ɩɟɬɚɛɚɣɬ ɞɚɧɧɵɯ ɜ ɝɨɞ



ɏɪɚɧɟɧɢɟ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ

◼ 1990 ɝɨɞ – 1370 Ɇɛɚɣɬ, ɫɤɨɪɨɫɬɶ 
ɩɟɪɟɞɚɱɢ ɞɨ 4.4 Ɇɛɚɣɬ/c, 5 ɦɢɧɭɬ

◼ 2010 ɝɨɞ – ɧɟɫɤɨɥɶɤɨ ɬɟɪɚɛɚɣɬ, 
ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ 100 Ɇɛɚɣɬ/c, 2.5
ɱɚɫɚ

ɂɫɩɨɥɶɡɭɟɦ 100 ɞɢɫɤɨɜ, ɧɚ ɤɚɠɞɨɦ ɢɡ 
ɤɨɬɨɪɵɯ ɯɪɚɧɢɬɫɹ 1/100 ɱɚɫɬɶ ɞɚɧɧɵɯ 
=> ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɢɫɤɨɜ 
ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɪɨɱɢɬɚɧɵ ɡɚ 2 ɦɢɧɭɬɵ



Hadoop

◼ ɋɢɫɬɟɦɚ ɧɚɞɟɠɧɨɝɨ ɨɛɳɟɝɨ ɯɪɚɧɟɧɢɹ ɢ 
ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ
HDFS ɨɛɟɫɩɟɱɢɜɚɟɬ ɯɪɚɧɟɧɢɟ
MapReduce - ɚɧɚɥɢɡ



Hadoop ɢ ɊɋɍȻȾ
◼ ɋɤɨɪɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɭɥɭɱɲɚɟɬɫɹ ɦɟɞɥɟɧɧɟɟ ɫɤɨɪɨɫɬɢ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ
◼ ɉɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ – ɩɪɨɰɟɫɫ ɩɟɪɟɦɟɳɟɧɢɹ ɫɱɢɬɵɜɚɸɳɟɣ 

ɝɨɥɨɜɤɢ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɦɟɫɬɭ ɞɢɫɤɚ ɞɥɹ ɱɬɟɧɢɹ ɢɥɢ ɡɚɩɢɫɢ 
ɞɚɧɧɵɯ.

◼ ɋɤɨɪɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɡɚɞɟɪɠɤɭ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɞɢɫɤɨɜɵɯ ɨɩɟɪɚɰɢɣ, ɬɨɝɞɚ ɤɚɤ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɸɬ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɚ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɞɢɫɤɨɦ

◼ ȿɫɥɢ ɜ ɫɯɟɦɟ ɨɛɪɚɳɟɧɢɹ ɤ ɞɚɧɧɵɦ ɩɪɟɨɛɥɚɞɚɸɬ ɨɩɟɪɚɰɢɢ 
ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɬɨ ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɛɨɥɶɲɢɯ ɱɚɫɬɟɣ ɧɚɛɨɪɚ 
ɞɚɧɧɵɯ ɡɚɣɦɭɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ, ɱɟɦ ɩɪɢ ɩɨɬɨɤɨɜɵɯ ɨɩɟɪɚɰɢɹɯ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɫɨ ɫɤɨɪɨɫɬɶɸ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ



Hadoop ɢ ɊɋɍȻȾ
ɉɚɪɚɦɟɬɪ Ɍɪɚɞɢɰɢɨɧɧɚя ɊɋɍБД MapReduce

Ɋɚɡɦɟɪ ɞɚɧɧɵɯ Ƚɢɝɚɛɚɣɬɵ ɉɟɬɚɛɚɣɬɵ

Ⱦɨɫɬɭɩ ɂɧɬɟɪɚɤɬɢɜɧɵɣ ɢ 
ɩɚɤɟɬɧɵɣ 

ɉɚɤɟɬɧɵɣ

Ɉɛɧɨɜɥɟɧɢɹ Ɇɧɨɝɨɤɪɚɬɧɨɟ ɱɬɟɧɢɟ ɢ 
ɡɚɩɢɫɶ

Ɉɞɧɨɤɪɚɬɧɚɹ ɡɚɩɢɫɶ,
ɦɧɨɝɨɤɪɚɬɧɨɟ ɱɬɟɧɢɟ

ɋɬɪɭɤɬɭɪɚ ɋɬɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɫɯɟɦɚ

ɐɟɥɨɫɬɧɨɫɬɶ ȼɵɫɨɤɚɹ ɇɢɡɤɚɹ

Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɇɟɥɢɧɟɣɧɨɟ Ʌɢɧɟɣɧɨɟ



ɑɬɨ ɬɚɤɨɟ Hadoop

◼ ɂɧɮɪɚɫɬɪɭɤɬɭɪɚ (framework) ɞɥɹ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ 
ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ (ɬɟɪɚɛɚɣɬɵ)

◼ Ɉɫɨɛɟɧɧɨɫɬɢ:
Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ
Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɟ
ɉɟɪɟɦɟɳɟɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɤ ɞɚɧɧɵɦ

◼ Open Source, http://hadoop.apache.org

http://hadoop.apache.org/


Ʉɨɧɰɟɩɰɢɢ

◼ ɉɚɪɚɞɢɝɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ:
ɂɦɩɟɪɚɬɢɜɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ (ɂɉ)
Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ (Ɏɉ)

◼ Ɋɚɛɨɬɚ ɫ ɞɚɧɧɵɦɢ:
ɉɟɪɟɦɟɳɟɧɢɟ ɞɚɧɧɵɯ ɤ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ 

ɪɟɫɭɪɫɚɦ (ɉȾɤȼ)
ɉɟɪɟɦɟɳɟɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɤ ɞɚɧɧɵɦ 

(ɉȼɤȾ)



Ʉɨɧɰɟɩɰɢɢ

◼ ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɚɹ ɫɟɣɱɚɫ 
ɬɟɯɧɨɥɨɝɢɹ: 
ɢɦɩɟɪɚɬɢɜɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ + 

ɩɟɪɟɦɟɳɟɧɢɟ ɞɚɧɧɵɯ ɤ ɜɵɱɢɫɥɟɧɢɹɦ
◼ ɉɪɢɦɟɪɵ:

MPI

GPU



GPU nVidia

◼ ȼɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ:
 nVidia Tesla M2050/2070 – 0,5 TFlops double

◼ ɒɚɝɢ ɜɵɱɢɫɥɟɧɢɣ:
 Ʉɨɩɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɜ ɩɚɦɹɬɶ GPU

 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɜ GPU

 Ʉɨɩɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɜ ɩɚɦɹɬɶ ɯɨɫɬɚ
◼ ɉɪɨɝɪɚɦɦɢɫɬ ɩɨɥɧɨɫɬɶɸ ɭɩɪɚɜɥɹɟɬ 

ɩɪɨɰɟɫɫɨɦ ɜɵɱɢɫɥɟɧɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɞɚɧɧɵɯ



ɇɟɞɨɫɬɚɬɤɢ ɂɉ + ɉȾɤȼ

◼ MPI ɢ GPU ɷɮɮɟɤɬɢɜɧɵ ɩɪɢ:
ɇɟɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɞɚɧɧɵɯ
ȼɵɫɨɤɨɣ ɫɥɨɠɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ
ɇɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɭɡɥɨɜ (ɫɨɬɧɢ)

◼ Ɍɟɪɚɛɚɣɬɵ ɞɚɧɧɵɯ ɩɟɪɟɦɟɳɚɬɶ ɞɨɥɝɨ
◼ ɍɩɪɚɜɥɹɬɶ ɥɨɝɢɤɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ 

ɬɵɫɹɱɢ ɭɡɥɨɜ ɫɥɨɠɧɨ



ɉɪɨɛɥɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ 
ɤɪɭɩɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɫɬɟɦ
◼ Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɧɚ ɬɵɫɹɱɢ ɭɡɥɨɜ
◼ Эɮɮɟɤɬɢɜɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ
◼ Эɮɮɟɤɬɢɜɧɵɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɜ ɩɪɨɰɟɫɫɟ 

ɜɵɱɢɫɥɟɧɢɣ
◼ Ɉɛɪɚɛɨɬɤɚ ɨɬɤɚɡɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɡɥɨɜ
◼ ɂɦɩɟɪɚɬɢɜɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ:

 ȼɫɟ ɷɬɢ ɡɚɞɚɱɢ ɩɪɨɝɪɚɦɦɢɫɬ ɞɨɥɠɟɧ ɪɟɲɚɬɶ ɫɚɦ



Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ
◼ ɉɪɨɝɪɚɦɦɢɫɬ ɨɩɢɫɵɜɚɟɬ ɮɭɧɤɰɢɸ, 

ɤɨɬɨɪɭɸ ɧɚɞɨ ɜɵɱɢɫɥɢɬɶ, ɧɨ ɧɟ ɩɪɨɰɟɫɫ 
ɜɵɱɢɫɥɟɧɢɹ

◼ ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɧɟ ɢɡɦɟɧɹɸɬɫɹ, 
ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ

◼ ɉɨɬɨɤ ɞɚɧɧɵɯ ɠɟɫɬɤɨ ɜɫɬɪɨɟɧ ɜ 
ɩɪɨɝɪɚɦɦɭ



Ɂɚɞɚɱɢ Hadoop/MapReduce

◼ Эɮɮɟɤɬɢɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɬɟɪɚɛɚɣɬɨɜ ɞɚɧɧɵɯ
◼ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɟ ɧɚ 

ɬɵɫɹɱɢ ɭɡɥɨɜ
◼ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ
◼ Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɨɬɤɚɡɨɜ 

ɨɛɨɪɭɞɨɜɚɧɢɹ
◼ ɉɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ



ɉɪɢɦɟɪɵ ɩɪɢɥɨɠɟɧɢɣ

◼ Ɋɚɫɩɪɟɞɟɥɟɧɧɵɣ grep

◼ Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɨɪɬɢɪɨɜɤɚ
◼ ɂɧɜɟɪɬɢɪɨɜɚɧɧɵɣ ɢɧɞɟɤɫ
◼ ɉɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɩɪɨɫɨɜ ɤ URL

◼ Ɋɟɜɟɪɫɢɜɧɵɣ web-link ɝɪɚɮ



ɂɫɬɨɪɢɹ

◼ Google:
 2003 - The Google File System

 2004 - MapReduce: Simplified Data Processing on 
Large Clusters

◼ 2005 - Open Source ɩɨɢɫɤɨɜɢɤ Apache Nutch 
ɢɫɩɨɥɶɡɭɟɬ MapReduce

◼ 2006 – Open Source ɪɟɚɥɢɡɚɰɢɹ MapReduce 
ɜɵɞɟɥɹɟɬɫɹ ɜ ɨɬɞɟɥɶɧɵɣ ɩɪɨɟɤɬ Apache 
Hadoop



Ʉɬɨ ɢɫɩɨɥɶɡɭɟɬ Hadoop



ɋɨɫɬɚɜ Hadoop

◼ Hadoop Common – ɨɛɳɢɟ 
ɤɨɦɩɨɧɟɧɬɵ Hadoop

◼ Hadoop HDFS –
ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ

◼ Hadoop YARN –
ɭɩɪɚɜɥɟɧɢɟ ɡɚɞɚɧɢɹɦɢ ɢ 
ɪɟɫɭɪɫɚɦɢ

◼ Hadoop MapReduce –
ɪɟɚɥɢɡɚɰɢɹ MapReduce 
ɧɚ Java



Hadoop HDFS

◼ ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɯɪɚɧɟɧɢɹ Ɍɟɪɚɛɚɣɬɨɜ 
ɞɚɧɧɵɯ

◼ ɐɟɥɢ ɪɚɡɪɚɛɨɬɤɢ:
 ɇɚɞɟɠɧɨɟ ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɧɚ ɞɟɲɟɜɨɦ 

ɧɟɧɚɞɟɠɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ
 ȼɵɫɨɤɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɜɨɞɚ-ɜɵɜɨɞɚ
 ɉɨɬɨɤɨɜɵɣ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ
 ɍɩɪɨɳɟɧɧɚɹ ɦɨɞɟɥɶ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ: WORM

◼ Ⱥɪɯɢɬɟɤɬɭɪɚ ɚɧɚɥɨɝɢɱɧɚ Google File System



Ⱥɪɯɢɬɟɤɬɭɪɚ Hadoop HDFS



Ⱥɪɯɢɬɟɤɬɭɪɚ HDFS

◼ ɍɡɥɵ ɯɪɚɧɟɧɢɹ – ɫɟɪɜɟɪɵ ɫɬɚɧɞɚɪɬɧɨɣ 
ɚɪɯɢɬɟɤɬɭɪɵ

◼ Ⱦɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɞɢɫɤɚɯ 
ɫɟɪɜɟɪɨɜ

◼ ȿɞɢɧɨɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ
◼ ɉɚɪɚɥɥɟɥɶɧɨɟ ɱɬɟɧɢɟ ɢ ɡɚɩɢɫɶ ɧɚ ɭɡɥɵ  

– ɜɵɫɨɤɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ



MapReduce

◼ ɉɪɨɝɪɚɦɦɧɚɹ ɦɨɞɟɥɶ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɛɨɥɶшɢɯ ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ
ɩɭɬɟɦ ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɧɟɡɚɜɢɫɢɦɵɟ
ɡɚɞɚɱɢ

◼ MapReduce ɪɚɡɪɚɛɨɬɚɧ ɜ Google ɞɥɹ 
ɩɨɢɫɤɨɜɨɣ ɫɢɫɬɟɦɵ

◼ ɂɫɩɨɥɶɡɭɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, ɨɛɪɚɛɨɬɤɭ ɫɩɢɫɤɨɜ



Ɏɭɧɤɰɢɢ MAP ɢ Reduce

◼ ɇɚɡɜɚɧɢɹ 
ɡɚɢɦɫɬɜɨɜɚɧɵ ɢɡ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ  
ɹɡɵɤɨɜ (LISP, ML)

◼ Ɉɛɪɚɛɨɬɤɚ ɫɩɢɫɤɨɜ



MapReduce ɜ Hadoop

◼ ɋɩɢɫɤɢ ɩɚɪ: ɤɥɸɱ-ɡɧɚɱɟɧɢɟ
AAA-123 65mph, 12:00pm 

ZZZ-789 50mph, 12:02pm 

AAA-123 40mph, 12:05pm

◼ Reduce ɜɵɩɨɥɧɹɟɬɫɹ ɨɬɞɟɥɶɧɨ ɞɥɹ ɪɚɡɧɵɯ 
ɤɥɸɱɟɣ



ɉɨɬɨɤ ɞɚɧɧɵɯ MapReduce



ɉɪɢɦɟɪ WordCount

◼ ɉɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɜ ɜ ɮɚɣɥɚɯ



Ⱥɪɯɢɬɟɤɬɭɪɚ Hadoop



ɉɟɪɟɦɟɳɟɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɤ 
ɞɚɧɧɵɦ
◼ Ɂɚɞɚɱɚ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚ ɬɨɦ ɭɡɥɟ 

ɯɪɚɧɟɧɢɹ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ 
ɞɥɹ ɨɛɪɚɛɨɬɤɢ (ɮɚɡɚ MAP)

◼ ɉɟɪɟɦɟɳɚɸɬɫɹ ɬɨɥɶɤɨ ɜɯɨɞɧɵɟ ɫɩɢɫɤɢ 
ɞɥɹ Reduce, ɢɯ ɨɛɴɟɦ ɦɚɥ (ɤɚɤ ɩɪɚɜɢɥɨ)



Ɋɟɡɭɥɶɬɚɬɵ Hadoop ɜ TeraSort

Ȼɚɣɬɵ ɍɡɥɵ Maps Reduces ȼɪɟɦɹ

5*1011 1 406 8 000 2 600 59 ɫɟɤɭɧɞ

1012 1 460 8 000 2 700 62 ɫɟɤɭɧɞɵ

1014 3 452 190 000 10 000 173 ɦɢɧɭɬɵ

1015 3 658 80 000 20 000 975 ɦɢɧɭɬ

ɂɫɬɨɱɧɢɤ: OаОЧ O’MКХХОв КЧН AruЧ C. MurtС. Winning a 60 Second Dash 
with a Yellow Elephant.



Ɉɋ ɢ ɪɟɠɢɦɵ ɪɚɛɨɬɵ

◼ Java 6

◼ ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ Ɉɋ:
 Linux

 Windows

 Ʌɸɛɨɣ UNIX (ɧɟ ɝɚɪɚɧɬɢɪɭɟɬɫɹ)
◼ Ɋɟɠɢɦɵ ɪɚɛɨɬɵ:

 Ʌɨɤɚɥɶɧɵɣ
 ɉɫɟɜɞɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ
 Ɋɚɫɩɪɟɞɟɥɟɧɧɵɣ



ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ Hadoop

◼ Java API

◼ Hadoop Plugin ɞɥɹ Eclipse

◼ Hadoop Streaming - ɞɪɭɝɢɟ ɹɡɵɤɢ:
Shell

Python

Ruby

ɢ ɞɪ.



ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɟɧɢɟ max ɬɟɦɩɟɪɚɬɭɪɵ
0067011990999991950051507004...9999999N9+00001+99999999999...

0043011990999991950051512004...9999999N9+00221+99999999999...

0043011990999991950051518004...9999999N9-00111+99999999999...

0043012650999991949032412004...0500001N9+01111+99999999999...

0043012650999991949032418004...0500001N9+00781+99999999999...

(0, 0067011990999991950051507004...9999999N9+00001+99999999999...)

(106, 0043011990999991950051512004...9999999N9+00221+99999999999...)

(212, 0043011990999991950051518004...9999999N9-00111+99999999999...)

(318, 0043012650999991949032412004...0500001N9+01111+99999999999...)

(424, 0043012650999991949032418004...0500001N9+00781+99999999999...)

(1950, 0)

(1950, 22)

(1950, −11)
(1949, 111)

(1949, 78)

(1949, [111, 78])

(1950, Д0, 22, −11])

(1949, 111)

(1950, 22)



ɉɪɢɦɟɪ. MaxTemperature. Mapper
import java.io.IOException;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;

public class MaxTemperatureMapper 

extends Mapper <LongWritable, Text, Text, IntWritable> {

private static final int MISSING = 9999;

@Override 

public void map(LongWritable key, Text value, Context context)

throws IOException, InterruptedException {

String line = value.toString();

String year = line.substring(15, 19);

int airTemperature;

if (line.charAt(87) == '+') { // parseInt doesn't like leading plus signs

airTemperature = Integer.parseInt(line.substring(88, 92));

} else {

airTemperature = Integer.parseInt(line.substring(87, 92));

}

String quality = line.substring(92, 93);

if (airTemperature != MISSING && quality.matches("[01459]")) {

context.write(new Text(year), new IntWritable(airTemperature));

}

}

}



ɉɪɢɦɟɪ. MaxTemperature. Reducer
import java.io.IOException;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Reducer;

public class MaxTemperatureReducer

extends Reducer <Text, IntWritable, Text, IntWritable> {

@Override

public void reduce (Text key, Iterable<IntWritable> values, Context context)

throws IOException, InterruptedException {

int maxValue = Integer.MIN_VALUE;

for (IntWritable value : values) {

maxValue = Math.max(maxValue, value.get());

}

context.write(key, new IntWritable(maxValue));

}

}



ɉɪɢɦɟɪ. MaxTemperature. Main
import org.apache.hadoop.fs.Path;                            

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

public class MaxTemperature

{

public static void main(String[] args) throws Exception {

if (args.length != 2) {

System.err.println("Usage: MaxTemperature <input path> <output path>");

System.exit(-1);

}

Job job = new Job();

job.setJarByClass(MaxTemperature.class);

job.setJobName("Max temperature");

FileInputFormat.addInputPath(job, new Path(args[0]));

FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.setMapperClass(MaxTemperatureMapper.class);

job.setReducerClass(MaxTemperatureReducer.class);

job.setOutputKeyClass(Text.class);

job.setOutputValueClass(IntWritable.class);

System.exit(job.waitForCompletion(true) ? 0 : 1);

}

}



ɉɪɢɦɟɪ. MaxTemperature. Main
import org.apache.hadoop.fs.Path;                            

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

public class MaxTemperature

{

public static void main(String[] args) throws Exception {

if (args.length != 2) {

System.err.println("Usage: MaxTemperature <input path> <output path>");

System.exit(-1);

}

Job job = new Job();

job.setJarByClass(MaxTemperature.class);

job.setJobName("Max temperature");

FileInputFormat.addInputPath(job, new Path(args[0]));

FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.setMapperClass(MaxTemperatureMapper.class);

job.setReducerClass(MaxTemperatureReducer.class);

job.setCombinerClass(MaxTemperatureReducer.class);

job.setOutputKeyClass(Text.class);

job.setOutputValueClass(IntWritable.class);

System.exit(job.waitForCompletion(true) ? 0 : 1);

}

}



ɉɪɢɦɟɪ. MaxTemperature. Hadoop Streaming
#!/usr/bin/env ruby

# Mapper

STDIN .each_line do |line|

val = line  year, temp, q = val[15,4], val[87,5], val[92,1]

puts "#{year}\t#{temp}" if (temp != "+9999" && q =~ /[01459]/)

end

#!/usr/bin/env ruby

# Reducer

last_key, max_val = nil, -1000000

STDIN.each_line do |line|

key, val = line.split("\t")

if last_key && last_key != key    

puts "#{last_key}\t#{max_val}"

last_key, max_val = key, val.to_i

else

last_key, max_val = key, [max_val, val.to_i].max

end

end

puts "#{last_key}\t#{max_val}" if last_key

%hadoop jar $HADOOP_HOME/share/hadoop/tools/lib/hadoop-streaming-*.jar \

-input ncdc/temperature.txt \

-output output \

-mapper <path>/max_temperature_map.rb \

-reducer <path>/max_temperature_reduce.rb



ɋɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ Hadoop

◼ Pig – ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɹɡɵɤ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ
◼ HBase – ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ
◼ Cassandra – multi-master ɛɚɡɚ ɞɚɧɧɵɯ ɛɟɡ 

ɟɞɢɧɨɣ ɬɨɱɤɢ ɨɬɤɚɡɚ
◼ Hive – ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ (аКrОСШusО)
◼ Mahout – ɦɚɲɢɧɧɨɟ ɨɛɭɱɟɧɢɟ ɢ ɢɡɜɥɟɱɟɧɢɟ 

ɡɧɚɧɢɣ



Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɮɚɣɥɨɜɚɹ 
ɫɢɫɬɟɦɚ HDFS
◼ Ɇɨɬɢɜɚɰɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɮɚɣɥɨɜɵɯ ɫɢɫɬɟɦ
◼ Ⱥɪɯɢɬɟɤɬɭɪɚ HDFS

◼ Ʉɨɦɚɧɞɵ ɪɚɛɨɬɵ ɫ HDFS

◼ ɉɪɚɜɚ ɞɨɫɬɭɩɚ ɜ HDFS

◼ Ɋɚɛɨɬɚ ɫ HDFS ɢɡ Java ɩɪɨɝɪɚɦɦ



Ɇɨɬɢɜɚɰɢɹ 

◼ ɑɬɨ ɧɭɠɧɨ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɬɟɪɚɛɚɣɬɨɜ ɞɚɧɧɵɯ?
Ȼɨɥɶɲɚɹ ɟɦɤɨɫɬɶ
ȼɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚɹ
ɇɚɞɟɠɧɨɫɬɶ



Ɍɪɚɞɢɰɢɨɧɧɨɟ ɪɟɲɟɧɢɟ

◼ ɋɢɫɬɟɦɵ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ
 ȿɦɤɨɫɬɶ: ɫɨɬɧɢ ɢ ɬɵɫɹɱɢ ɞɢɫɤɨɜ
 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ɫɨɬɧɢ ȽȻ/ɫ
 ɇɚɞɟɠɧɨɫɬɶ: RAID, ɞɭɛɥɢɪɨɜɚɧɢɟ

ɤɨɦɩɨɧɟɧɬɨɜ, ɪɟɩɥɢɤɚɰɢɹ
◼ ɉɪɢɦɟɪɵ: EMC Symmetrix VMAX, Hitachi VSP, 

HP XP20000

◼ ɇɟɞɨɫɬɚɬɨɤ: ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ (ɦɢɥɥɢɨɧɵ 
ɞɨɥɥɚɪɨɜ)



Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ ɮɚɣɥɨɜɵɟ 
ɫɢɫɬɟɦɵ
◼ Ɇɨɠɧɨ ɥɢ ɩɨɥɭɱɢɬɶ ɟɦɤɨɫɬɶ, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɞɟɲɟɜɨ?
◼ Ⱦɚ, ɦɨɠɧɨ. Google: 

 “TСО GШШРХО FТХО SвstОЦ”, Sanjay Ghemawat, 
Howard Gobioff, Shun-Tak Leung. Proceedings of the 
19th ACM Symposium on Operating Systems 
Principles, 2003, pp. 20-43. 

 Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɫɤɢ 
ɧɟɞɨɪɨɝɢɯ ɨɛɵɱɧɵɯ ɫɟɪɜɟɪɨɜ

 ɇɟɡɚɜɢɫɢɦɵɟ ɞɢɫɤɢ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ 
ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɮɚɣɥɨɜɭɸ ɫɢɫɬɟɦɭ GFS



ɉɪɟɢɦɭɳɟɫɬɜɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 
ɮɚɣɥɨɜɵɯ ɫɢɫɬɟɦ
◼ ȼɵɫɨɤɚɹ ɟɦɤɨɫɬɶ:

 Ɇɧɨɝɨ ɫɟɪɜɟɪɨɜ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɞɢɫɤɚɦɢ
◼ ȼɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ:

 ɉɚɪɚɥɥɟɥɶɧɚɹ ɡɚɩɢɫɶ ɧɚ ɞɢɫɤɢ, ɦɧɨɝɨ ɫɟɬɟɜɵɯ 
ɢɧɬɟɪɮɟɣɫɨɜ

◼ ȼɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ:
 Ɋɟɩɥɢɤɚɰɢɹ ɞɚɧɧɵɯ ɧɚ ɪɚɡɧɵɟ ɫɟɪɜɟɪɵ

◼ ɇɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ:
 ɋɟɪɜɟɪɵ ɫɬɚɧɞɚɪɬɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɫ Linux



HDFS

◼ Hadoop Distributed File System (HDFS) –
ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɮɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ, 
ɜɯɨɞɹɳɚɹ ɜ ɫɨɫɬɚɜ Hadoop

◼ Ɉɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɚɪɯɢɬɟɤɬɭɪɟ Google 
File System

◼ HDFS - ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɮɚɣɥɨɜɚɹ 
ɫɢɫɬɟɦɚ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ Hadoop



ɉɨɬɪɟɛɧɨɫɬɢ ɩɪɢɥɨɠɟɧɢɣ Hadoop

◼ Ɍɢɩɨɜɨɟ ɩɪɢɥɨɠɟɧɢɟ – ɩɨɢɫɤɨɜɵɣ ɪɨɛɨɬ
Ɏɚɣɥɵ ɢɧɞɟɤɫɨɜ ɫɨɞɟɪɠɢɦɨɝɨ Web 

ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ
Ɏɚɣɥɵ ɢɧɞɟɤɫɨɜ ɡɚɩɢɫɵɜɚɸɬɫɹ ɨɞɢɧ ɪɚɡ, ɚ 

ɡɚɬɟɦ ɬɨɥɶɤɨ ɱɢɬɚɸɬɫɹ (ɛɟɡ ɢɡɦɟɧɟɧɢɣ)
ɉɨɬɨɤɨɜɵɟ ɨɩɟɪɚɰɢɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ
ɉɚɤɟɬɧɚɹ ɨɛɪɚɛɨɬɤɚ



Ɉɝɪɚɧɢɱɟɧɢɹ HDFS

◼ Ɉɩɬɢɦɢɡɚɰɢɹ ɞɥɹ ɩɨɬɨɤɨɜɵɯ ɨɩɟɪɚɰɢɣ ɫ ɛɨɥɶɲɢɦɢ 
ɮɚɣɥɚɦɢ
 ɋɥɭɱɚɣɧɵɣ ɞɨɫɬɭɩ ɪɚɛɨɬɚɟɬ ɦɟɞɥɟɧɧɨ

◼ Ɇɨɞɟɥɶ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ WORM (Write-Once-Read-
Many)
 Ɂɚɩɢɫɶ ɜ ɮɚɣɥ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɪɚɡ, ɩɨɬɨɦ ɬɨɥɶɤɨ 

ɱɬɟɧɢɟ
◼ ɇɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ POSIX

 ɇɟɥɶɡɹ ɩɨɞɦɨɧɬɢɪɨɜɚɬɶ, ɧɟ ɪɚɛɨɬɚɸɬ ɫɬɚɧɞɚɪɬɧɵɟ Linux 
ɤɨɦɚɧɞɵ ls, cp, mkdir ɢ ɬ.ɩ.

◼ Ʉɷɲɢɪɨɜɚɧɢɟ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ
 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɫɥɢɲɤɨɦ ɜɟɥɢɤɢ



Ⱥɪɯɢɬɟɤɬɭɪɚ HDFS



Ⱥɪɯɢɬɟɤɬɭɪɚ HDFS

◼ Namenode (ɭɡɟɥ ɢɦɟɧ):
 ɍɩɪɚɜɥɹɸɳɢɣ ɭɡɟɥ
 Ɉɛɟɫɩɟɱɢɜɚɟɬ ɟɞɢɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ
 Ɋɟɝɭɥɢɪɭɟɬ ɞɨɫɬɭɩ ɤɥɢɟɧɬɨɜ
 ɏɪɚɧɢɬ ɦɟɬɚɞɚɧɧɵɟ

◼ Datanode (ɭɡɟɥ ɞɚɧɧɵɯ)
 ɏɪɚɧɢɬ ɞɚɧɧɵɟ

◼ ɍɡɥɵ ɢɦɟɧ ɢ ɞɚɧɧɵɯ – ɫɟɪɜɟɪɵ Linux (ɤɚɤ 
ɩɪɚɜɢɥɨ)



ɏɪɚɧɟɧɢɟ ɮɚɣɥɨɜ ɜ HDFS

◼ Ȼɥɨɱɧɚɹ ɫɬɪɭɤɬɭɪɚ:
 Ɏɚɣɥ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɛɥɨɤɢ ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɦɟɪɚ 

(64MȻ ɩɨ ɭɦɨɥɱɚɧɢɸ)
 Ȼɥɨɤɢ ɯɪɚɧɹɬɫɹ ɧɚ ɨɞɧɨɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɭɡɥɚɯ 

ɯɪɚɧɟɧɢɹ
 ȼɨɡɦɨɠɧɚ ɪɟɩɥɢɤɚɰɢɹ ɛɥɨɤɨɜ

◼ ɍɡɟɥ ɢɦɟɧ ɯɪɚɧɢɬ ɦɟɬɚɞɚɧɧɵɟ ɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɛɥɨɤɨɜ ɩɨ ɭɡɥɚɦ ɯɪɚɧɟɧɢɹ



ɏɪɚɧɟɧɢɟ ɮɚɣɥɨɜ ɜ HDFS



Ɋɟɩɥɢɤɚɰɢɹ

◼ ȼ ɛɨɥɶɲɨɦ ɤɥɚɫɬɟɪɟ ɜɫɟɝɞɚ ɛɭɞɭɬ 
ɧɟɢɫɩɪɚɜɧɵɟ ɭɡɥɵ

◼ Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɫɛɨɟɜ HDFS ɢɫɩɨɥɶɡɭɟɬ 
ɪɟɩɥɢɤɚɰɢɸ – ɯɪɚɧɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɤɨɩɢɣ 
ɛɥɨɤɚ

◼ Ɏɚɤɬɨɪ ɪɟɩɥɢɤɚɰɢɢ – ɤɨɥɢɱɟɫɬɜɨ ɤɨɩɢɣ ɛɥɨɤɚ 
(3 ɲɬ. ɩɨ ɭɦɨɥɱɚɧɢɸ)

◼ Ɉɬɤɚɡ ɫɟɪɜɟɪɚ ɫɧɢɠɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɧɨ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɞɚɧɧɵɯ



Ɋɟɩɥɢɤɚɰɢɹ



Rack Awareness

◼ Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɡɚɳɢɬɵ ɨɬ ɫɛɨɹ 
ɝɪɭɩɩɵ ɫɟɪɜɟɪɨɜ

◼ Rack – ɫɟɪɜɟɪɧɵɣ ɲɤɚɮ:
 Ɉɬɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ ɜɫɟɝɨ ɲɤɚɮɚ
 ɉɨɬɟɪɹ ɫɟɬɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɨ ɲɤɚɮɨɦ

◼ HDFS ɭɦɟɟɬ ɪɚɫɩɪɟɞɟɥɹɬɶ ɪɟɩɥɢɤɢ ɦɟɠɞɭ 
ɪɚɡɧɵɦɢ ɲɤɚɮɚɦɢ

◼ Ɉɬɤɚɡ ɜɫɟɝɨ ɲɤɚɮɚ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ 
ɞɚɧɧɵɯ



Rack Awareness



Ⱦɨɫɬɭɩ ɤ HDFS

◼ Ȼɥɨɤɢ HDFS ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɪɚɡɧɵɦ 
ɫɟɪɜɟɪɚɦ:
HDFS ɧɟɥɶɡɹ ɩɨɞɦɨɧɬɢɪɨɜɚɬɶ
ɇɟ ɪɚɛɨɬɚɸɬ ɫɬɚɧɞɚɪɬɧɵɟ Linux ɤɨɦɚɧɞɵ: 

ls, cp, mv ɢ .ɬ.
◼ Ⱦɥɹ ɪɚɛɨɬɵ ɫ HDFS ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɦɚɧɞɵ:
$bin/hadoop dfs -cmd



ɋɬɪɭɤɬɭɪɚ HDFS

◼ Ʉɨɪɧɟɜɨɣ ɤɚɬɚɥɨɝ HDFS - /
◼ Ⱦɨɦɚɲɧɢɟ ɤɚɬɚɥɨɝɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ -

/user/$USER
◼ ȼɪɟɦɟɧɧɵɣ ɤɚɬɚɥɨɝ - /tmp
◼ ɇɟɬ ɩɨɧɹɬɢɹ ɬɟɤɭɳɢɣ ɤɚɬɚɥɨɝ

 ɇɟɬ ɤɨɦɚɧɞ cd, pwd

◼ ɉɭɬɢ:
 ɉɨɥɧɵɟ – ɧɚɱɢɧɚɹ ɫ /
 Ɉɬɧɨɫɢɬɟɥɶɧɵɟ – ɢɡ ɞɨɦɚɲɧɟɝɨ ɤɚɬɚɥɨɝɚ 

ɩɨɥɶɡɨɜɚɬɟɥɹ



ɉɪɨɫɦɨɬɪ ɮɚɣɥɨɜ ɜ ɤɚɬɚɥɨɝɟ

◼ Ⱦɨɦɚɲɧɢɣ ɤɚɬɚɥɨɝ:

◼ Ʉɨɪɧɟɜɨɣ ɤɚɬɚɥɨɝ:

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -ls

Found 3 items

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file1

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file2

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file3

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -ls /

Found 2 items

drwxr-xr-x   - hadoop supergroup          0 2011-05-17 18:32 /tmp

drwxr-xr-x   - hadoop supergroup          0 2011-05-18 14:35 /user



hadoop@hadoop:~/hadoop$ bin/hadoop dfs -cat /user/hadoop/file1

Hello, world!

Hello, Hadoop!

ɉɪɨɫɦɨɬɪ ɮɚɣɥɚ

◼ ɋɩɢɫɨɤ ɮɚɣɥɨɜ:

◼ ɉɪɨɫɦɨɬɪ ɮɚɣɥɚ:

◼ ɉɪɨɫɦɨɬɪ ɮɚɣɥɚ, ɩɨɥɧɵɣ ɩɭɬɶ:

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -ls

Found 3 items

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file1

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file2

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file3

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -cat file1

Hello, world!

Hello, Hadoop!



Ɂɚɩɢɫɶ ɮɚɣɥɨɜ ɜ HDFS

◼ Ʉɨɦɚɧɞɚ:
 $bin/hadoop dfs –put localSrc hdfsDest

◼ Ʉɨɩɢɪɭɟɬ ɢɡ ɥɨɤɚɥɶɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ ɜ 
HDFS

◼ Ɋɚɛɨɬɚɟɬ ɤɚɤ ɫ ɮɚɣɥɚɦɢ, ɬɚɤ ɢ ɫ ɤɚɬɚɥɨɝɚɦɢ
◼ ȿɫɥɢ ɮɚɣɥ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ, ɜɵɞɚɟɬ ɨɲɢɛɤɭ
◼ ɋɢɧɨɧɢɦ -copyFromLocal



Ɂɚɩɢɫɶ ɮɚɣɥɨɜ ɜ HDFS

◼ Ɂɚɩɢɫɶ ɮɚɣɥɚ:

◼ Ɂɚɩɢɫɶ ɤɚɬɚɥɨɝɚ:

◼ Ɏɚɣɥ ɫɭɳɟɫɬɜɭɟɬ:

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -put /tmp/file1 /user/hadoop

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -put /tmp/dir1 /user/hadoop

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -ls dir1

Found 3 items

-rw-r--r-- 1 hadoop supergroup  0 2011-06-22 14:49 /user/hadoop/dir1/filea

-rw-r--r-- 1 hadoop supergroup  0 2011-06-22 14:49 /user/hadoop/dir1/fileb

-rw-r--r-- 1 hadoop supergroup  0 2011-06-22 14:49 /user/hadoop/dir1/filec

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -put /tmp/file1 file1

put: Target file1 already exists



ɉɨɥɭɱɟɧɢɟ ɮɚɣɥɨɜ ɢɡ HDFS

◼ Ʉɨɦɚɧɞɚ:
$bin/hadoop dfs –get hdfsSrc localDest

◼ Ʉɨɩɢɪɭɟɬ ɢɡ HDFS ɜ ɥɨɤɚɥɶɧɭɸ 
ɮɚɣɥɨɜɭɸ ɫɢɫɬɟɦɭ

◼ Ɋɚɛɨɬɚɟɬ ɤɚɤ ɫ ɮɚɣɥɚɦɢ, ɬɚɤ ɢ ɫ 
ɤɚɬɚɥɨɝɚɦɢ

◼ ɋɢɧɨɧɢɦ -copyToLocal



Ʉɨɦɚɧɞɵ ɞɥɹ ɪɚɛɨɬɵ ɫ HDFS

Ʉɨɦɚɧɞɚ ɇɚɡɧɚɱɟɧɢɟ

-mv src dest ɉɟɪɟɦɟɳɟɧɢɟ ɮɚɣɥɨɜ ɜɧɭɬɪɢ HDFS

-cp src dest Ʉɨɩɢɪɨɜɚɧɢɟ ɮɚɣɥɨɜ ɜɧɭɬɪɢ HDFS

-rm path ɍɞɚɥɟɧɢɟ ɮɚɣɥɚ ɢɥɢ ɩɭɫɬɨɝɨ ɤɚɬɚɥɨɝɚ

-rmr path ɍɞɚɥɟɧɢɟ ɮɚɣɥɚ ɢɥɢ ɤɚɬɚɥɨɝɚ ɪɟɤɭɪɫɢɜɧɨ

-mkdir path ɋɨɡɞɚɧɢɟ ɤɚɬɚɥɨɝɚ (ɪɚɛɨɬɚɟɬ ɤɚɤ mkdir –p ɜ Linux)

-stat path ȼɵɜɨɞɢɬ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɮɚɣɥɭ ɢɥɢ ɤɚɬɚɥɨɝɭ

-tail [-f] path ȼɵɜɨɞ ɩɨɫɥɟɞɧɟɝɨ ɤɢɥɨɛɚɣɬɚ ɮɚɣɥɚ (ɫ -f ɜɵɜɨɞɢɬ 
ɞɨɛɚɜɥɹɟɦɵɟ ɞɚɧɧɵɟ) 

-help ɉɟɪɟɱɟɧɶ ɤɨɦɚɧɞ ɪɚɛɨɬɵ ɫ HDFS



Web-ɢɧɬɟɪɮɟɣɫ ɤ HDFS

◼ http://namenode-hostname:50070



ɉɪɚɜɚ ɞɨɫɬɭɩɚ ɜ HDFS

◼ Ɇɨɞɟɥɶ ɩɪɚɜ ɞɨɫɬɭɩɚ HDFS ɩɨɯɨɠɚ ɧɚ 
POSIX:
Ɏɚɣɥ ɢɦɟɟɬ ɜɥɚɞɟɥɶɰɚ (owner) ɢ ɝɪɭɩɩɭ 

(group)

ɉɪɚɜɚ ɡɚɞɚɸɬɫɹ ɨɬɞɟɥɶɧɨ ɞɥɹ ɜɥɚɞɟɥɶɰɚ, 
ɝɪɭɩɩɵ ɢ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ 

ɉɪɚɜɚ ɞɨɫɬɭɩɚ rwx

ɇɟɬ stТМФв bit, setuid or setgid



ɋɟɦɚɧɬɢɤɚ ɩɪɚɜ ɞɨɫɬɭɩɚ

◼ Ⱦɥɹ ɮɚɣɥɨɜ:
r – ɱɬɟɧɢɟ
w – ɡɚɩɢɫɶ
x – ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ

◼ Ⱦɥɹ ɤɚɬɚɥɨɝɨɜ:
r – ɩɪɨɫɦɨɬɪ ɫɨɞɟɪɠɢɦɨɝɨ ɤɚɬɚɥɨɝɚ
w – ɫɨɡɞɚɧɢɟ ɮɚɣɥɨɜ ɢɥɢ ɤɚɬɚɥɨɝɨɜ
x – ɞɨɫɬɭɩ ɤ ɮɚɣɥɚɦ ɢ ɩɨɞɤɚɬɚɥɨɝɚɦ



ɉɨɥɶɡɨɜɚɬɟɥɢ HDFS

◼ ɉɨɥɶɡɨɜɚɬɟɥɢ HDFS ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦ Linux:
ɉɨɥɶɡɨɜɚɬɟɥɶ: ЙаСШКЦТЙ
ɋɩɢɫɨɤ ɝɪɭɩɩ: ЙЛКsС -c groups` 

◼ ɋɭɩɟɪɩɨɥɶɡɨɜɚɬɟɥɶ
ɇɟ ɞɟɣɫɬɜɭɸɬ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɚɜ ɞɨɫɬɭɩɚ
ɉɨɥɶɡɨɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɡɚɩɭɫɬɢɥ Hadoop

ɇɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɫɭɩɟɪɩɨɥɶɡɨɜɚɬɟɥɹ



ɉɪɨɫɦɨɬɪ ɩɪɚɜ ɞɨɫɬɭɩɚ

hadoop@hadoop:~/hadoop$ bin/hadoop dfs -ls

Found 3 items

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file1

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file2

-rw-r--r-- 1 hadoop supergroup    0 2011-06-22 13:58 /user/hadoop/file3

ɉɪɚɜɚ
ɞɨɫɬɭɩɚ

ȼɥɚɞɟɥɟɰ Ƚɪɭɩɩɚ



ɍɩɪɚɜɥɟɧɢɟ ɩɪɚɜɚɦɢ ɞɨɫɬɭɩɚ

◼ Ʉɨɦɚɧɞɵ

◼ Ɉɩɰɢɹ –R – ɪɟɤɭɪɫɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ
◼ ɉɪɚɜɚ ɞɨɫɬɭɩɚ ɡɚɩɢɫɵɜɚɸɬɫɹ ɤɚɤ ɜ Linux

Ʉɨɦɚɧɞɚ ɇɚɡɧɚɱɟɧɢɟ
-chmod [-R] mode path ɂɡɦɟɧɟɧɢɟ ɩɪɚɜ ɞɨɫɬɭɩɚ

-chown [-R] owner[:group] path ɂɡɦɟɧɟɧɢɟ ɜɥɚɞɟɥɶɰɚ (ɢ 
ɝɪɭɩɩɵ)

-chgroup [-R] grm path ɂɡɦɟɧɟɧɢɟ ɝɪɭɩɩɵ



◼ ɂɫɯɨɞɧɵɟ ɩɪɚɜɚ ɞɨɫɬɭɩɚ

◼ ɐɢɮɪɨɜɨɣ ɪɟɠɢɦ

◼ ɋɢɦɜɨɥɶɧɵɣ ɪɟɠɢɦ

ɂɡɦɟɧɟɧɢɟ ɩɪɚɜ ɞɨɫɬɭɩɚ

$ bin/hadoop dfs -ls /user/Andrey/file1

-rw-r--r-- 1 Andrey supergroup   0 2011-06-23 11:20 /user/Andrey/file1

$ bin/hadoop dfs -chmod 600 /user/Andrey/file1

$ bin/hadoop dfs -ls /user/Andrey/file1

-rw------- 1 Andrey supergroup  0 2011-06-23 11:20 /user/Andrey/file1

$ bin/hadoop dfs -chmod g+rw /user/Andrey/file1

$ bin/hadoop dfs -ls /user/Andrey/file1

-rw-rw---- 1 Andrey supergroup  0 2011-06-23 11:20 /user/Andrey/file1



ɂɡɦɟɧɟɧɢɟ ɜɥɚɞɟɥɶɰɚ ɢ ɝɪɭɩɩɵ

◼ ɂɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ

◼ ɂɡɦɟɧɟɧɢɟ ɜɥɚɞɟɥɶɰɚ

◼ ɂɡɦɟɧɟɧɢɟ ɝɪɭɩɩɵ

$ bin/hadoop dfs -ls /user/Andrey/file1

-rw-rw---- 1 Andrey supergroup          0 2011-06-23 11:20 /user/Andrey/file1

$ bin/hadoop dfs -chown anton  /user/Andrey/file1

$ bin/hadoop dfs -ls /user/Andrey/file1

-rw-rw---- 1 anton supergroup          0 2011-06-23 11:20 /user/Andrey/file1

$ bin/hadoop dfs -chgrp project1  /user/Andrey/file1

$ bin/hadoop dfs -ls /user/Andrey/file1

-rw-rw---- 1 anton project1          0 2011-06-23 11:20 /user/Andrey/file1



Ɋɚɛɨɬɚ ɫ HDFS ɢɡ Java

// НаȥȦȤȢȝȞа ȣȧȦеȝ
Configuration conf = new Configuration();

FileSystem fs = FileSystem.get(conf);

Path filenamePath = new Path("hello.txt");

// ЗаȣȜȥь в Ȩаȝȟ
FSDataOutputStream out = fs.create(filenamePath);

out.writeUTF(ũHello, worldŪ);
out.close();

// ЧȦеȡȜе Ȩаȝȟа
FSDataInputStream in = fs.open(filenamePath);

String messageIn = in.readUTF();

System.out.print(messageIn);

in.close();



ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɮɚɣɥɨɜɨɣ 
ɫɢɫɬɟɦɟ
◼ org.apache.hadoop.fs.FileSystem –

ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ ɫ DFS ɢ ɞɪɭɝɢɦɢ 
ɮɚɣɥɨɜɵɦɢ ɫɢɫɬɟɦɚɦɢ

◼ org.apache.hadoop.conf.Configuration –
ɤɨɧɮɢɝɭɪɚɰɢɹ Hadoop ɢ HDFS

◼ ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ:
Configuration conf = new Configuration();

FileSystem fs = FileSystem.get(conf);



ɋɬɪɭɤɬɭɪɚ ɢɦɟɧɢ ɮɚɣɥɚ

◼ Ɏɚɣɥ ɜ HDFS:
 hdfs://namenode:port/path/file

 hdfs://localhost:9000/user/hadoop/file1

 hdfs://namenode:port – ɦɨɠɧɨ ɧɟ ɭɤɚɡɵɜɚɬɶ, 
ɬɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ namenode ɢɡ ɬɟɤɭɳɟɝɨ 
ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɨɝɨ ɮɚɣɥɚ Hadoop

◼ Ɏɚɣɥ ɧɚ ɥɨɤɚɥɶɧɨɦ ɞɢɫɤɟ:
 file://path/file



Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ

◼ FileSystem ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɫ HDFS, 
ɬɚɤ ɢ ɫ ɥɨɤɚɥɶɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɨɣ, 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɡɚɩɭɫɤɚ

◼ Ʌɨɤɚɥɶɧɵɣ ɡɚɩɭɫɤ:
java HDFSHelloWorld

◼ Ɂɚɩɭɫɤ ɱɟɪɟɡ Hadoop (ɡɚɩɢɫɶ ɜ HDFS):
$bin/hadoop HDFSHelloWorld



Ɇɟɬɨɞɵ FileSystem

Ɇɟɬɨɞ ɇɚɡɧɚɱɟɧɢɟ

copyFromLocalFile Ʉɨɩɢɪɨɜɚɧɢɟ ɢɡ ɥɨɤɚɥɶɧɨɣ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ 
ɜ HDFS

copyToLocalFile Ʉɨɩɢɪɨɜɚɧɢɟ ɢɡ HDFS ɜ ɥɨɤɚɥɶɧɭɸ ɮɚɣɥɨɜɭɸ 
ɫɢɫɬɟɦɭ

create ɋɨɡɞɚɧɢɟ ɮɚɣɥɚ

mkdirs ɋɨɡɞɚɧɢɟ ɤɚɬɚɥɨɝɚ 

delete ɍɞɚɥɟɧɢɟ ɮɚɣɥɚ ɢɥɢ ɤɚɬɚɥɨɝɚ

rename ɉɟɪɟɢɦɟɧɨɜɚɧɢɟ ɮɚɣɥɚ

setOwner ɍɫɬɚɧɨɜɤɚ ɜɥɚɞɟɥɶɰɚ ɢ ɝɪɭɩɩɵ ɮɚɣɥɚ

setPermissions ɍɫɬɚɧɨɜɤɚ ɩɪɚɜ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɭ

getFileBlockLocations ȼɨɡɜɪɚɳɚɟɬ ɫɩɢɫɨɤ ɫɟɪɜɟɪɨɜ, ɯɪɚɧɹɳɢɯ ɛɥɨɤɢ 
ɮɚɣɥɚ



Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ

◼ The Google File System
 http://labs.google.com/papers/gfs.html

◼ HDFS Architecture Guide
 http://hadoop.apache.org/common/docs/current/hdfs_design.html

◼ HDFS Permissions Guide
 http://hadoop.apache.org/common/docs/current/hdfs_permissions_guide.html

◼ HDFS Users Guide
 http://hadoop.apache.org/common/docs/current/hdfs_user_guide.html

http://labs.google.com/papers/gfs.html
http://hadoop.apache.org/common/docs/current/hdfs_design.html
http://hadoop.apache.org/common/docs/current/hdfs_permissions_guide.html
http://hadoop.apache.org/common/docs/current/hdfs_user_guide.html


ȼɨɩɪɨɫɵ?
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