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Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ  
ɩɨ Ɉɫɧɨɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɨɞɝɨɬɨɜɤɢ ɦɚɝɢɫɬɪɨɜ  

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 21.04.01 «ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ» 

ɩɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ «ɇɚɞɟɠɧɨɫɬɶ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɯɪɚɧɢɥɢщ» 
 

Кɨɞ 

ɪɟɡɭɥɶɬɚɬɚ 

Ɋɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ  
(ɜɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɝɨɬɨɜ) 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ, ɤɪɢɬɟɪɢɟɜ 
ɢ/ɢɥɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ 

В ɫɨɨɬɜеɬɫɬɜии ɫ ɭɧиɜеɪɫɚɥɶɧɵɦи, ɨɛщеɩɪɨɮеɫɫиɨɧɚɥɶɧɵɦи и ɩɪɨɮеɫɫиɨɧɚɥɶɧɵɦи 
ɤɨɦɩеɬеɧцияɦи 

Ɉɛщɢɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 21.04.01 «ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ» 

Ɋ1 

ɉɪɢɦɟɧɹɬɶ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɟ, 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ, ɝɭɦɚɧɢɬɚɪɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, 
ɢɧɠɟɧɟɪɧɵɟ, ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɝɥɭɛɨɤɢɟ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɧɚɧɢɹ ɜ ɨɛɥɚɫɬɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɧɟɮɬɟɝɚɡɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ 
ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɡɚɞɚɱ 
ɢ ɢɧɠɟɧɟɪɧɵɯ ɩɪɨɛɥɟɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɪɨɮɢɥɸ ɩɨɞɝɨɬɨɜɤɢ (ɜ ɧɟɮɬɟɝɚɡɨɜɨɦ ɫɟɤɬɨɪɟ 
ɷɤɨɧɨɦɢɤɢ)  

ɍɄ-1; ɍɄ-2; ɍɄ-3, ɈɉɄ-1; ɈɉɄ-2; 

ɈɉɄ-4; ɈɉɄ-5; ɈɉɄ-6; ɈɉɄ-7, 

ɈɉɄ-8, ɉɄ-1; ɉɄ-2; ɉɄ-3; ɉɄ-4; 

ɉɄ-6;  ɉɄ-7;  ɉɄ-9; ɉɄ-10; ɉɄ-11; 

ɉɄ-14; ɉɄ-16; ɉɄ-17; ɉɄ-19; ɉɄ-

20; ɉɄ-21; ɉɄ-23 

Ɋ2 

ɉɥɚɧɢɪɨɜɚɬɶ ɢ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɜɟɣɲɢɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ 
ɬɟɯɧɢɤɢ, ɭɦɟɬɶ ɤɪɢɬɢɱɟɫɤɢ ɨɰɟɧɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 
ɢ ɞɟɥɚɬɶ ɜɵɜɨɞɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɫɥɨɠɧɵɯ ɢ 
ɧɟɨɩɪɟɞɟɥёɧɧɵɯ ɭɫɥɨɜɢɹɯ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɧɰɢɩɵ 
ɢɡɨɛɪɟɬɚɬɟɥɶɫɬɜɚ, ɩɪɚɜɨɜɵɟ ɨɫɧɨɜɵ ɜ ɨɛɥɚɫɬɢ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ 

ɍɄ-1; ɍɄ-2; ɈɉɄ-2; ɈɉɄ-4; ɈɉɄ-

6; ɉɄ-1; ɉɄ-2; ɉɄ-3; ɉɄ-4; ɉɄ-5; 

ɉɄ-6; ɉɄ-7;  ɉɄ-8; ɉɄ-9; ɉɄ-10; 

ɉɄ-11; ɉɄ-14; ɉɄ-15; ɉɄ-17;  ɉɄ-

18; ɉɄ-19; ɉɄ-20;  ɉɄ-22; ɉɄ-23 

                                  ɜ ɨɛɥɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɋ3 

ɉɪɨɹɜɥɹɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɶ 
ɨ ɩɟɪɟɞɨɜɵɯ ɡɧɚɧɢɹɯ ɢ ɨɬɤɪɵɬɢɹɯ ɜ ɨɛɥɚɫɬɢ 
ɧɟɮɬɟɝɚɡɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɭɱɟɬɨɦ ɩɟɪɟɞɨɜɨɝɨ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɨɩɵɬɚ; 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɩɨɞɯɨɞ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɢɞɟɣ ɢ ɦɟɬɨɞɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɟɮɬɟɝɚɡɨɜɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɪɟɲɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ 
ɪɚɡɜɢɬɢɹ ɧɟɮɬɟɝɚɡɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 

ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɍɄ-1; ɍɄ-2; ɈɉɄ-1; ɈɉɄ-2; ɈɉɄ-

3; ɈɉɄ-6; ɈɉɄ-7, ɈɉɄ-8, ɉɄ-1; 

ɉɄ-2; ɉɄ-3; ɉɄ-4; ɉɄ-5; ɉɄ-6;  

ɉɄ-7;  ɉɄ-8; ɉɄ-9; ɉɄ-11; ɉɄ-13; 

ɉɄ-14; ɉɄ-15; ɉɄ-18; ɉɄ-20;ɉɄ-

21; ɉɄ-22; ɉɄ-23 

Ɋ4 

ȼɧɟɞɪɹɬɶ, ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɢ ɨɛɫɥɭɠɢɜɚɬɶ 
ɫɨɜɪɟɦɟɧɧɵɟ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɛɥɚɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɜɵɫɨɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɨɯɪɚɧɵ 
ɡɞɨɪɨɜɶɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɍɄ-2; ɍɉɄ-1; ɈɉɄ-2; ɈɉɄ-7, 

ɈɉɄ-8, ɉɄ-1; ɉɄ-3; ɉɄ-6; ɉɄ-9; 

ɉɄ-10; ɉɄ-11; ɉɄ-14; ɉɄ-16; ɉɄ-

17; ɉɄ-18; ɉɄ-19;  ɉɄ-21; ɉɄ-22 

                                  ɜ ɨɛɥɚɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɋ5 

Ȼɵɫɬɪɨ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɢ ɜɵɛɢɪɚɬɶ 
ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɜ ɦɧɨɝɨɮɚɤɬɨɪɧɵɯ 
ɫɢɬɭɚɰɢɹɯ, ɜɥɚɞɟɬɶ ɦɟɬɨɞɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɴɟɤɬɨɜ 

ɍɄ-2; ɍɄ-3; ɈɉɄ-1; ɈɉɄ-2; ɉɄ-4; 

ɉɄ-5; ɉɄ-6;  ɉɄ-7;  ɉɄ-8; ɉɄ-9; 

ɉɄ-10; ɉɄ-11; ɉɄ-17;  ɉɄ-20 



Кɨɞ 

ɪɟɡɭɥɶɬɚɬɚ 

Ɋɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ  
(ɜɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɝɨɬɨɜ) 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ, ɤɪɢɬɟɪɢɟɜ 
ɢ/ɢɥɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ 

                                               ɜ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɋ6 

ɗɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɨɣ ɢɦɟɸɳɢɣɫɹ 
ɚɪɫɟɧɚɥ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɩɨɫɬɚɜɥɟɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ 
ɰɟɥɹɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ, 

ɩɪɨɜɨɞɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɡɚɬɪɚɬ, 
ɦɚɪɤɟɬɢɧɝɨɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɬɶ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɍɄ-2; ɈɉɄ-1; ɈɉɄ-2; ɈɉɄ-4; 

ɈɉɄ-7, ɈɉɄ-8, ɉɄ-1; ɉɄ-3; ɉɄ-4; 

ɉɄ-5; ɉɄ-6;  ɉɄ-8; ɉɄ-9; ɉɄ-10; 

ɉɄ-11; ɉɄ-13; ɉɄ-14; ɉɄ-15; ɉɄ-

16; ɉɄ-17; ɉɄ-18; ɉɄ-19; ɉɄ-20; 

ɉɄ-21; ɉɄ-22; ɉɄ-23; (ABET-3c), 

(EAC-4.2-e) 

                            ɜ ɨɛɥɚɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɋ7 

ɗɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɜ 
ɤɚɱɟɫɬɜɟ ɱɥɟɧɚ ɢ ɪɭɤɨɜɨɞɢɬɟɥɹ ɤɨɦɚɧɞɵ, 
ɭɦɟɧɢɟ ɮɨɪɦɢɪɨɜɚɬɶ ɡɚɞɚɧɢɹ ɢ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɥɚɧɵ ɜɫɟɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɪɚɫɩɪɟɞɟɥɹɬɶ 
ɨɛɹɡɚɧɧɨɫɬɢ ɱɥɟɧɨɜ ɤɨɦɚɧɞɵ, ɝɨɬɨɜɧɨɫɬɶ 
ɧɟɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɍɄ-1; ɍɄ-2; ɍɄ-3; ɈɉɄ-1; ɈɉɄ-2; 

ɈɉɄ-4; ɈɉɄ-5; ɈɉɄ-6; ɉɄ-6; ɉɄ-

11; ɉɄ-12; ɉɄ-13;  ɉɄ-14; ɉɄ-15; 

ɉɄ-23; (ABET-3c), (EAC-4.2-e) 

 

Ɋ8 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɱɢɬɶɫɹ ɢ ɧɟɩɪɟɪɵɜɧɨ 
ɩɨɜɵɲɚɬɶ ɤɜɚɥɢɮɢɤɚɰɢɸ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 
ɩɟɪɢɨɞɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
ɚɤɬɢɜɧɨ ɜɥɚɞɟɬɶ ɢɧɨɫɬɪɚɧɧɵɦ ɹɡɵɤɨɦ ɧɚ 
ɭɪɨɜɧɟ, ɩɨɡɜɨɥɹɸɳɟɦ ɪɚɛɨɬɚɬɶ ɜ 
ɢɧɬɟɪɧɚɰɢɨɧɚɥɶɧɨɣ ɫɪɟɞɟ, ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɞɨɤɭɦɟɧɬɚɰɢɸ ɢ ɡɚɳɢɳɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 
ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɍɄ-1; ɍɄ-2; ɍɄ-3; ɈɉɄ-1; ɈɉɄ-2; 

ɈɉɄ-4; ɈɉɄ-5; ɈɉɄ-6; ɉɄ-6; ɉɄ-

11; ɉɄ-12; ɉɄ-13;  ɉɄ-14; ɉɄ-15; 

ɉɄ-23; (ABET-3c), (EAC-4.2-e) 

ɉɪɨɮɢɥɶ «ɇɚɞɟɠɧɨɫɬɶ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɯɪɚɧɢɥɢщ» 
               

         Ɋ9 

Ɉɪɝɚɧɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ 

ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɬɨɤɨɜ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɢ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ, ɋɍɈɋ 
Ɍɉɍ (ɈɉК-6, ɈɉК-7, ɉК-4, ɉК-

7, ɉК-13), ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ  
19.008 ɋɩɟɰɢɚɥɢɫɬ ɩɨ 
ɞɢɫɩɟɬɱɟɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ 
ɭɩɪɚɜɥɟɧɢɸ ɧɟɮɬɟɝɚɡɨɜɨɣ 
ɨɬɪɚɫɥɢ 

 

         Ɋ10 

Ɉɪɝɚɧɢɡɚɰɢɹ ɌɈɢɊ, ȾɈ ɧɟɮɬɟ- ɢ 

ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ, ɋɍɈɋ 
Ɍɉɍ (ɈɉК-5, ɈɉК-6, ɉК-9, ɉК-

11), ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ  
19.013 " ɋɩɟɰɢɚɥɢɫɬ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ" 

 

         Ɋ11 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɦɭ 
ɨɛɫɥɟɞɨɜɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɨɤ ɢ 
ɫɢɫɬɟɦ ɇɉɉɋ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ, ɋɍɈɋ 
Ɍɉɍ (ɈɉК-4, ɈɉК-5, ɉК-9,ɉК-

14), ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ  
19.053" ɋɩɟɰɢɚɥɢɫɬ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɟɪɟɤɚɱɢɜɚɸɳɟɣ 
ɫɬɚɧɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ". 
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ТЕХНИЧЕСКОЕ ЗАДАНИЕ: 

Исходные данные к работе  Объектом исследования данной дипломной работы 

является сканер-дефектоскоп IntroScan A2072 и 

обследованная при его помощи трубопроводная 

обвязка КС-4 «Приобская» Диаметр газопровода 1020 
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Перечень подлежащих исследованию, 

проектированию и разработке 

вопросов  

1. Рассмотреть классификацию методов 

дефектоскопии МГ, сравнить их.  

2. Произвести сравнение роботизированных 

внутритрубных дефектоскопов. 

3. Провести анализ эффективности от применения 

дефектоскопа «IntroScan» A2072. 

4. Рассчитать трубопровод на прочность и 

устойчивость, оценить работоспособность участков с 

повреждениями, дать рекомендации по ремонту 

особо опасных повреждений. 

6. Исследовать НДС газопровода с дефектами МКЭ. 

7. Провести анализ рисков магистрального 

газопровода «Сургут-Нефтеюганск». 

8. Провести расчет затрат на проведение ремонтных 

работ муфтой РСМ.  

9. Рассмотреть вопросы безопасности персонала и 

окружающей среды при проведении работ.  

10. Разработать платформу для дефектоскопа. 
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3. Конструкторская часть 

4. Расчетная часть 

5. Исследование ндс газопровода-отвода кс 

6. Управление рисками при эксплуатации гтс 
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ɒɤɨɥɚ___ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 21.04.01 «ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ»  

ɍɪɨɜɟɧɶ ɨɛɪɚɡɨɜɚɧɢɹ ɦɚɝɢɫɬɪ  

Ɉɬɞɟɥɟɧɢɟ ɲɤɨɥɵ (ɇɈɐ) ɨɬɞɟɥɟɧɢɟ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɞɟɥɚ 

ɉɟɪɢɨɞ ɜɵɩɨɥɧɟɧɢɹ   (ɨɫɟɧɧɢɣ / ɜɟɫɟɧɧɢɣ ɫɟɦɟɫɬɪ 2019 /2020 ɭɱɟɛɧɨɝɨ ɝɨɞɚ)  
 

Ɏɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɚɛɨɬɵ: 
ɦɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ 

 

ɄȺɅȿɇȾȺɊɇɕɃ ɊȿɃɌɂɇȽ-ɉɅȺɇ 
ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɋɈɋɌȺȼɂɅ: 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɩɪɨɮɟɫɫɨɪ Ȼɭɪɤɨɜ ɉ.ȼ. ɞ.ɬ.ɧ, ɩɪɨɮɟɫɫɨɪ   

 

Ⱦɚɬɚ 
ɤɨɧɬɪɨɥɹ 

ɇɚɡɜɚɧɢɟ ɪɚɡɞɟɥɚ (ɦɨɞɭɥɹ) / 
ɜɢɞ ɪɚɛɨɬɵ (ɢɫɫɥɟɞɨɜɚɧɢɹ) 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɛɚɥɥ ɪɚɡɞɟɥɚ (ɦɨɞɭɥɹ) 

16.01.2019 ɋɛɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɩɨ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟ  

28.04.2019 ɉɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɢɡɞɚɧɢɣ, ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫ ɰɟɥɶɸ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɚɞɟɠɧɨɫɬɢ 
ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ, ɫɩɨɫɨɛɚɯ ɢ ɩɪɢɛɨɪɚɯ ɢɯ ɞɟɮɟɤɬɨɫɤɨɩɢɢ 

 

15.05.2019 ɋɛɨɪ ɫɜɟɞɟɧɢɣ ɩɨ ɈɉЭ IntroScan A2072  

15.05.2019 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ  

14.10.2019 Аɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ  

29.11.2019 ɂɫɫɥɟɞɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɬɪɭɛɵ ɫ ɨɛɧɚɪɭɠɟɧɧɵɦɢ ɞɟɮɟɤɬɚɦɢ 

 

05.01.2020 Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ  

12.03.2020 ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ  

14.04.2020 ɂɧɨɫɬɪɚɧɧɵɣ ɹɡɵɤ  

19.04.2020 Ɂɚɤɥɸɱɟɧɢɟ  

10.05.2020 ɉɪɟɡɟɧɬɚɰɢɹ  



 

ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ 
ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ» 
 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

2ȻɆ81 Ɍɟɪɟɧɬɶɟɜɭ ȿɜɝɟɧɢɸ ɋɟɪɝɟɟɜɢɱɭ 

 
ɒɤɨɥɚ ɂɒɉɊ Ɉɬɞɟɥɟɧɢɟ (ɇɈɐ) ɈɇȾ 

ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Ɇɚɝɢɫɬɪɚɬɭɪɚ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟ
ɰɢɚɥɶɧɨɫɬɶ 

21.04.01 «ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ» ɩɪɨɮɢɥɶ 
«ɇɚɞɟɠɧɨɫɬɶ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɯɪɚɧɢɥɢɳ» 

  
Ɍɟɦɚ ȼɄɊ: 
ɂɫɫɥɟɞɨɜɚɧɢɟ Ɍɋ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ Introscan 
A2072 ɜ ɈɈɈ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ» 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ»: 
1. ɋɬɨɢɦɨɫɬɶ ɪɟɫɭɪɫɨɜ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɇɂ): 

ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ, ɮɢɧɚɧɫɨɜɵɯ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɱɟɥɨɜɟɱɟɫɤɢɯ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɦɨɧɬɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɜ 
ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

2. ɇɨɪɦɵ ɢ ɧɨɪɦɚɬɢɜɵ ɪɚɫɯɨɞɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ȿɞɢɧɵɟ ɧɨɪɦɵ ɢ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ ɢ ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
ɋɛɨɪɧɢɤ ȿ2, ȿ22, ȿ11 

3. ɂɫɩɨɥɶɡɭɟɦɚɹ ɫɢɫɬɟɦɚ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, 
ɨɬɱɢɫɥɟɧɢɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ ɤɪɟɞɢɬɨɜɚɧɢɹ 

ɇɚɥɨɝɨɜɵɣ ɤɨɞɟɤɫ ɊɎ ɎɁ-213 ɨɬ 24.07.2009 ɜ 
ɪɟɞɚɤɰɢɢ ɨɬ 09.03.2016ɝ. № 55-ɎɁ 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚщɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 
1. Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ,ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɢ 

ɚɥɶɬɟɪɧɚɬɢɜ ɩɪɨɜɟɞɟɧɢɹ ɇɂ ɫ ɩɨɡɢɰɢɢ 

ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ 

Ɉɰɟɧɤɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 
ɞɢɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɜɧɟɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ. 
2. ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɧɚɭɱɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɋɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɪɚɛɨɬɵ ɩɨ ɩɪɨɜɟɞɟɧɢɟ 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɪɟɦɨɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ (ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ), ɮɢɧɚɧɫɨɜɨɣ, 
ɛɸɞɠɟɬɧɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɋɪɚɜɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɬɨɞɨɜ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɦɨɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɢ ɩɨɫɥɟ 

ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 

Ɍɚɛɥɢɰɵ: 
 Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɩɪɨɟɤɬɚ 

 Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚ ɧɚɩɨɪɧɨɦ ɧɟɮɬɟɩɪɨɜɨɞɟ ɜ ɰɟɧɚɯ ɧɚ 2019 ɝ. 
 Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚ ɬɪɟɯ ɧɚɩɨɪɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ ɜ ɰɟɧɚɯ ɧɚ 2019ɝ. 
 Ɂɚɬɪɚɬɵ ɧɚ ɥɢɤɜɢɞɚɰɢɸ ɨɬɤɚɡɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɞɥɹ ɪɟɦɨɧɬɚ ɜɪɟɡɤɨɣ ɤɚɬɭɲɤɢ. 
 Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɬɚɸɳɢɯ ɞɥɹ ɜɪɟɡɤɢ ɤɚɬɭɲɤɢ. 
 ɋɬɚɬɶɹ ɦɚɬɟɪɢɚɥɵ ɜɪɟɡɤɢ ɤɚɬɭɲɤɢ ɩɨ ɞɚɧɧɵɦ ɡɚ 2019 ɝɨɞ. 
 ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɨɜ ɭɱɚɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ. 
 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɚɪɢɚɧɬɨɜ ɪɟɦɨɧɬɚ 

 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

 Ɋɨɦɚɧɸɤ ȼɟɪɚ Ȼɨɪɢɫɨɜɧɚ Ʉ.ɷ.ɧ., ɞɨɰɟɧɬ   

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

2ȻɆ81 Ɍɟɪɟɧɬɶɟɜ ȿɜɝɟɧɢɣ ɋɟɪɝɟɟɜɢɱ   

 Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 
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1. Характеристика объекта 

исследования (вещество, 

материал, прибор, алгоритм, 

методика, рабочая зона) и 

области его применения 

Рабочее место находится в Ханты-Мансийском 

автономном округе Югра г. Нефтебганск. 

Преобладает континентальный климат. Приравнен к 
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характеризуются как сложные, в связи с наличием разных 

грунтов по трассе газопровода. 

Может быть оказано негативное воздействие на 

природную среду. 

Возможно возникновение чрезвычайных ситуаций 

техногенного, стихийного, экологического и социального 

характера. 

Перечень вопросов, подлежащих исследованию, проектированию и разработке: 

1. Правовые и 

организационные вопросы 

обеспечения безопасности: 

 специальные 

(характерные при 

эксплуатации 

объекта 

исследования, 

проектируемой 

рабочей зоны) 

правовые нормы 

трудового 

законодательства

; 

 организационные 

мероприятия при 

компоновке 

рабочей зоны. 

1. СанПиН 2.2.4./2.1.8.562-96 «Шум на рабочих местах, в 

помещениях жилых, общественных зданий и на территории 

жилой застройки»  

2. ГОСТ 12.4.011-89 «Система стандартов безопасности 

труда. Средства защиты работающих. Общие требования и 

классификация».  

3. ГОСТ 17.2.3.02-78 «Охрана природы. Атмосфера. 

Правила установления допустимых выбросов вредных 

веществ промышленными предприятиями»  

4. ПБ 08-624-03 «Правила безопасности в нефтяной и 

газовой промышленности»  

5. ГОСТ Р 12.1.019-2009» Система стандартов безопасности 

труда. Электробезопасность. Общие требования и 

номенклатура видов защиты»  

6. РД 25.160.10-КТН-004-08 «Технология проведения 

сварочных работ на действующих магистральных 

нефтепроводах» 

Перед проведением ремонтных работ должны быть 

выполнены подготовительные мероприятия. 

Работников, выполняющих работы по замене дефектных 

участков магистральных трубопроводов необходимо 

обеспечить спецобувью,  спецодеждой и другими 

средствами индивидуальной защиты. 



2. Производственная 

безопасность: 

2.1. Анализ выявленных 

вредных и опасных факторов  

2.2. Обоснование 

мероприятий по снижению 

воздействия 

Отклонения от нормальных метеоусловий могут стать 

причиной различных заболеваний. Вредные вещества 

влияют на сердечно-сосудистую систему и на показатели 

крови. Шум создает значительную нагрузку на нервную 

систему человека, оказывая на него психологическое 

воздействие. Нормирование вредных воздействий и 

использование средств индивидуальной защиты может 

снизить влияние вредных факторов.  

Пожаро и взрывоопасность представляет угрозу для жизни 

и здоровья работников в зоне проведения работ по ремонту 

трубопровода.  

Термическое действие тока вызывает ожоги и, 

перегревание сосудов и нарушение функциональности 

внутренних органов.  

При соблюдении правил безопасности проведения работ и 

использовании средств индивидуальной защиты можно 

предотвратить получение травм. 

3. Экологическая 

безопасность: 

 

Для снижения уровня загрязнения атмосферы 

осуществляют мероприятия по сокращению потерь 

природного газа от утечек при транспортировке.  

Попадание на почву загрязняющих веществ с работающей 

техники и оборудования устраняется 

природовосстановительными мероприятиями и 

ограничением площади работ. 

В водные объекты могут попасть загрязняющие вещества с 

работающей техники. Необходимо исключить слив 

отработанного масла, разлив горюче смазочных материалов, 

мойку механизмов и автотранспорта в неустановленных для 

этого местах и т.п. 

4. Безопасность в 

чрезвычайных ситуациях: 

В районе деятельности возможно возникновение ЧС: 

• врыв или возгорание природного газа, паров 

нефтепродуктов; 

• разрушение газопровода; 

• падение трубоукладчика в котлован; 

• вылет герметизаторов или разрушение глиняной пробки. 
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Ɋɟɮɟɪɚɬ 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɫɨɞɟɪɠɢɬ 144 ɫɬɪ. ɬɟɤɫɬɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, 34 

ɪɢɫɭɧɤɚ, 28 ɬɚɛɥɢɰ, 58 ɢɫɬɨɱɧɢɤɨɜ, 2 ɩɪɢɥɨɠɟɧɢɹ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɝɚɡɨɩɪɨɜɨɞ, ɞɟɮɟɤɬɨɫɤɨɩ, ɤɨɦɩɪɟɫɫɨɪɧɚɹ 

ɫɬɚɧɰɢɹ, ɦɭɮɬɚ, ɪɢɫɤɢ, ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɞɢɚɝɧɨɫɬɢɤɚ, 

ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɞɟɮɟɤɬɨɫɤɨɩ IntroScan A2072 ɢ 

ɨɛɫɥɟɞɨɜɚɧɧɵɣ ɢɦ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ. 

Цɟɥɢ ɪɚɛɨɬɵ – ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɨɛɨɫɧɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ A2072 INTROSCAN ɜ ɈɈɈ 

«Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ»; ɚɧɚɥɢɡ ɪɢɫɤɨɜ ɢ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Ʉɋ-4 

«ɉɪɢɨɛɫɤɚɹ»; ɪɚɡɪɚɛɨɬɤɚ ɩɥɚɬɮɨɪɦɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ IntroScan A2072 ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɢ ɰɟɥɨɫɬɧɨɫɬɶɸ 

ɩɥɨɳɚɞɧɵɯ ɨɛɴɟɤɬɨɜ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ ɉȺɈ «Ƚɚɡɩɪɨɦ». 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɪɚɫɱɟɬɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

ɉɪɢɜɟɞɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɞɢɚɝɧɨɫɬɢɤɚ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɝɚɡɨɩɪɨɜɨɞɚ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɝɧɨɡɚ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ 

ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ; ɚɧɚɥɢɡ ɪɢɫɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ. 

ɇɨɜɢɡɧɚ ɪɚɛɨɬɵ ɥɟɠɢɬ ɜ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɪɚɫɱɟɬɚ 

ɇȾɋ ɞɟɮɟɤɬɧɵɯ ɢ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɩɥɚɬɮɨɪɦɚ 

ɞɥɹ ɞɟɮɟɤɬɨɫɤɨɩɚ. ȼɩɟɪɜɵɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɢɫɤɨɜ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ «ɋɭɪɝɭɬ-

ɇɟɮɬɟɸɝɚɧɫɤ» ɢ ɩɪɨɢɡɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɞɟɮɟɤɬɨɫɤɨɩɨɜ. 
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Abstract 

The master's thesis contains 143 pages of text material, 34 figures, 28 tables, 

58 sources, 2 annex. 

Key words: main gas pipelines, flaw detector, compressor station, clutch, risks, 

stress-strain state, diagnostics, automation, transportation. 

The object of study are the flaw detector IntroScan A2072 and the pipeline from 

the compressor station that was examined with IntroScan. 

Purposes of the work – analysis of the technical condition, justification of the 

appropriateness and effectiveness of the flaw scanner-detector INTROSCAN A2072 

in Gazprom Transgaz Surgut LLC; analysis of risks and conditions of pipelines in KS-

4 Priobskaya; platform development. 

As a result of the analysis, it was found that IntroScan A2072 meet 

requirements of the control system for the technical condition and integrity of the area 

facilities of compressor stations of PJSC Gazprom. 

There were calculations on strength and stability in the research process. 

Measures for the protection of labor and the environment, technical and economic parts 

are given. As a result of the research, diagnostics was held on the technical condition 

of the pipeline, an analysis of the reliability indicators of the pipeline section was held 

as a prediction. And also there was analysis of gas pipeline risks. 

The novelty of the work lies in the application of software for calculating the 

VAT of defective and most dangerous places of the pipeline. Developed platform for 

flaw detector. For the first time a risk calculation of a section of the Surgut-

Nefteyugansk pipeline was performed and robotic flaw detectors were compared. 

The practical significance of the work lies in developing a platform for a flaw 

detector; analysis risks and calculations of pipeline can be used for further decisions 

on its operations. 
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ɋɨɤɪɚщɟɧɢɹ ɢ ɨɛɨɡɧɚɱɟɧɢɹ 
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ȼɌȾ – ɜɧɭɬɪɢɬɪɭɛɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ;  

ɋȾ – ɫɤɚɧɟɪ-ɞɟɮɟɤɬɨɫɤɨɩ 

Ɉɉɗ – ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɇȾɋ – ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ; 

ɈɈɈ – ɨɛɳɟɫɬɜɨ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ;  

Ʌɑ ɆȽ – ɥɢɧɟɣɧɚɹ ɱɚɫɬɶ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ;  
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ɆɌ – ɦɚɝɢɫɬɪɚɥɶɧɵ ɬɪɭɛɨɩɪɨɜɨɞ;  

ɉȺɈ – ɩɭɛɥɢɱɧɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ;  
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ȼɂɉ – ɜɧɭɬɪɢɬɪɭɛɧɵɣ ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɩɪɢɛɨɪ; 

ɇɄ – ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ;  

ɍɁȾ – ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɞɟɮɟɤɬɨɫɤɨɩɢɹ;  

ɍɁɄ – ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ;  

ɍɁɌ – ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɬɨɥɳɢɧɨɦɟɬɪɢɹ; 

ɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ;  

ɉɌȻ – ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

ɎɈɌ – ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ; 

ȽɌɋ – ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɟ ɫɢɫɬɟɦ
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ȼɜɟɞɟɧɢɟ 

Ɍɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɧɵɦ ɫɩɨɫɨɛɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ, ɝɚɡɚ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɇɨ ɩɪɢ 

ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɞɟɝɪɚɞɚɰɢɹ 

ɦɚɬɟɪɢɚɥɚ, ɪɚɡɜɢɜɚɸɬɫɹ ɜɧɟɲɧɢɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɞɟɮɟɤɬɵ, ɤɨɪɪɨɡɢɨɧɧɵɟ 

ɩɨɜɪɟɠɞɟɧɢɹ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɭɱɟɛɧɵɯ ɰɟɧɬɪɨɜ, 

ɨɛɭɱɚɸɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ ɞɟɮɟɤɬɨɫɤɨɩɢɢ. Ⱦɚɧɧɵɣ ɮɚɤɬ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɜɨɩɪɨɫɚɦ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɭɞɟɥɹɸɬ ɜɫɟ ɛɨɥɶɲɟ 

ɜɧɢɦɚɧɢɹ. ȼɵɫɨɤɢɟ ɬɟɦɩɵ ɪɨɫɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɟɮɟɤɬɨɫɤɨɩɚ ɢ 

ɬɪɭɛɵ, ɝɨɜɨɪɹɬ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ ɬɟɦɵ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ.  

ɉɪɨɝɪɟɫɫɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɧɨɜɵɟ ɦɟɬɨɞɵ ɦɨɧɢɬɨɪɢɧɝɚ 

ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɤɨɬɨɪɵɟ 

ɡɚɱɚɫɬɭɸ ɩɪɢɜɨɞɹɬ ɤ ɫɟɪɶɟɡɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ ɢ ɩɚɝɭɛɧɵɦ 

ɜɨɡɞɟɣɫɬɜɢɹɦ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ ɞɨɛɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

Ȼɥɚɝɨɞɚɪɹ ɛɭɪɧɨɦɭ ɪɚɡɜɢɬɢɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢ 

ɩɨɹɜɥɟɧɢɸ ɪɨɛɨɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɠɢɡɧɢ ɢ ɜ ɨɛɥɚɫɬɢ ɞɟɮɟɤɬɨɫɤɨɩɢɢ 

ɩɨɹɜɢɥɢɫɶ ɩɨɞɨɛɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ: ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ, ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ ɢ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

Ɍɟɦɚ ɧɚɭɱɧɨɣ ɪɚɛɨɬɵ ɜɵɛɪɚɧɚ ɜɜɢɞɭ ɬɨɝɨ, ɰɟɥɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ 

Ɋɨɫɫɢɢ – ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ ɢ ɩɨɬɟɧɰɢɚɥɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɟɤɬɨɪɚ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɪɨɫɬɚ 

ɷɤɨɧɨɦɢɤɢ, ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ ɢ ɫɨɞɟɣɫɬɜɢɹ 

ɭɤɪɟɩɥɟɧɢɸ ɟɟ ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɡɢɰɢɣ. Ⱥ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɷɬɨɦɭ       

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

15 

ɂɫɫɥɟɞɨɜɚɧɢɟ Ɍɋ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ Introscan A2072 ɜ ɈɈɈ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ 

ɋɭɪɝɭɬ»
 Ɋɚɡɪɚɛ. Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ 

 Ɋɭɤɨɜɨɞ. Ȼɭɪɤɨɜ ɉ.ȼ. 
 Ʉɨɧɫɭɥɶɬ.  

 Ɋɭɤ-ɥɶ ɈɈɉ ɒɚɞɪɢɧɚ Ⱥ.ȼ. 
   

 

 
ȼɜɟɞɟɧɢɟ 

Ʌɢɬ. Ʌɢɫɬɨɜ 

144 

ɇɂ Ɍɉɍ ɝɪ. 2ȻɆ81 
  



 

16 

 

ɫɩɨɫɨɛɫɬɜɭɟɬ: ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɫɧɢɠɚɟɬɫɹ 

ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɭɥɭɱɲɚɸɬɫɹ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 

ɜɨɡɪɚɫɬɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ Ɋɨɫɫɢɢ ɞɨ 2030 [17]. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɦɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ 

ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɤɨɦɩɚɧɢɣ ɢɦɟɟɬɫɹ ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ȼɵɯɨɞ ɢɯ ɢɡ ɫɬɪɨɹ ɩɪɢɜɨɞɢɬ ɤ ɫɟɪɶɟɡɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ 

ɩɨɬɟɪɹɦ ɢ ɤɪɚɣɧɟ ɩɚɝɭɛɧɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ. ɇɨɜɢɡɧɚ ɠɟ ɬɟɦɵ 

ɨɛɴɹɫɧɹɟɬɫɹ ɪɨɛɨɬɢɡɚɰɢɟɣ ɜɫɟɯ ɫɮɟɪ ɠɢɡɧɢ. 

ɂɦɟɧɧɨ ɚɧɚɥɢɡ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɞɜɟɪɠɟɧɧɨɝɨ ɤɨɪɪɨɡɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɢ 

ɨɯɜɚɬɵɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɣ ɚɫɩɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɰɟɧɤɭ 

ɫɨɫɬɨɹɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɫɩɨɫɨɛɨɜ ɪɟɦɨɧɬɚ ɢ ɦɨɞɟɪɧɢɡɚɰɢɸ 

ɦɟɬɨɞɨɜ ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɧɚɪɭɠɟɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɭɸ ɰɟɥɶ 

ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɚɧɚɥɢɡ Ɍɋ, ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 

ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ A2072 INTROSCAN ɜ ɉȺɈ Ƚɚɡɩɪɨɦ, ɩɨɢɫɤ ɜɚɪɢɚɧɬɨɜ 

ɭɫɬɪɚɧɟɧɢɹ ɧɟɞɨɫɬɚɬɤɨɜ ɩɪɢɛɨɪɚ. 

Ɂɚɞɚɱɢ: 

• ɋɪɚɜɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɋȾ ȼɌȾ. 

• Ɋɟɡɭɥɶɬɚɬɵ Ɉɉɗ A2072 INTROSCAN. 

• ɉɨɢɫɤ ɩɭɬɟɣ ɞɨɪɚɛɨɬɤɢ ɞɟɮɟɤɬɨɫɤɨɩɚ. 

• Ɋɚɫɫɱɢɬɚɬɶ ɝɚɡɨɩɪɨɜɨɞ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɨɰɟɧɢɬɶ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɟɮɟɤɬɧɵɯ ɭɱɚɫɬɤɨɜ, ɩɪɟɞɥɨɠɢɬɶ ɦɟɬɨɞɵ ɢɯ ɪɟɦɨɧɬɚ. 

• Ɋɚɫɫɱɢɬɚɬɶ ɪɢɫɤɢ ɝɚɡɨɩɪɨɜɨɞɚ «ɋɭɪɝɭɬ-ɇɟɮɬɟɸɝɚɧɫɤ». 

Ƚɥɚɜɧɵɟ ɜɨɩɪɨɫɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: 1. ɩɨɢɫɤ ɩɭɬɟɣ ɪɚɡɜɢɬɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ, ɨɬɤɭɞɚ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɞɟɮɟɤɬɨɫɤɨɩ Introscan A2072, ɚ ɩɪɨɛɥɟɦɨɣ – ɟɝɨ ɧɟɞɨɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɪɚɧɢɬɶ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɢɫɚɧɢɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ; 2. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɇȾɋ ɢ ɪɚɫɱɟɬ ɪɢɫɤɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɚ.

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

ȼɜɟɞɟɧɢɟ 

 



 

 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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17 

ɂɫɫɥɟɞɨɜɚɧɢɟ Ɍɋ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɤɚɧɟɪɚ-
ɞɟɮɟɤɬɨɫɤɨɩɚ Introscan A2072 ɜ ɈɈɈ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ» 

 Ɋɚɡɪɚɛ. Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ 

 Ɋɭɤɨɜɨɞ. Ȼɭɪɤɨɜ ɉ.ȼ. 

 Ʉɨɧɫɭɥɶɬ.  

 Ɋɭɤ-ɥɶ ɈɈɉ ɒɚɞɪɢɧɚ Ⱥ.ȼ. 
ȼ.    
 

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 
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1. ɅɂɌȿɊȺɌɍɊɇɕɃ ɈȻɁɈɊ 

ɋ ɭɱɟɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ ɊɎ 

(ɫɜɵɲɟ 160 ɬɵɫ. ɤɦ ɝɚɡɨɩɪɨɜɨɞɨɜ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ) ɢ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 

ɪɟɝɢɨɧɚɯ ɫɨ ɫɥɨɠɧɵɦɢ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɩɨɫɬɚɧɨɜɤɚ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɢɦɟɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ, 

ɧɚɩɪɢɦɟɪ, ɫ ɞɢɚɝɧɨɫɬɢɤɨɣ ɧɟɛɨɥɶɲɢɯ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ ɜ ɟɜɪɨɩɟɣɫɤɢɯ 

ɫɬɪɚɧɚɯ (Ƚɟɪɦɚɧɢɹ, ɂɬɚɥɢɹ, Ƚɨɥɥɚɧɞɢɹ, ɢ ɬ.ɩ.) [24]. 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɪɨɤɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɛɥɟɦɚ ɨɰɟɧɤɢ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɞɢɚɝɧɨɫɬɢɤɢ ɫɬɚɧɨɜɢɬɫɹ ɨɞɧɨɣ ɢɡ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɢ ɨɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ 

ɹɜɥɹɸɬɫɹ: 

- ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɪɨɦɵɫɥɨɜɵɯ ɢ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ ɫɨɨɪɭɠɟɧɚ ɢ 

ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɪɟɝɢɨɧɚɯ ɫɨ ɫɥɨɠɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɢ ɩɪɢɪɨɞɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɱɬɨ ɩɪɟɞɴɹɜɥɹɟɬ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɩɨɪɹɞɤɚ 56%) ɫɪɨɤ ɫɥɭɠɛɵ ɞɨɫɬɢɝ 

ɭɫɥɨɜɧɨɝɨ ɩɪɟɞɟɥɚ ɜ 33 ɝɨɞɚ ɢ 20% ɝɚɡɨɩɪɨɜɨɞɨɜ ɪɚɛɨɬɚɸɬ ɧɚ ɩɨɧɢɠɟɧɧɵɯ 

ɞɚɜɥɟɧɢɹ. ɉɨɷɬɨɦɭ ɧɭɠɟɧ ɩɨɫɬɨɹɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɢ ɨɰɟɧɤɚ ɢɯ ɫɨɫɬɨɹɧɢɹ[2]; 

- ɨɬɟɱɟɫɬɜɟɧɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɡɚɪɭɛɟɠɧɨɣ. 

Ɉɬɤɚɡɵ, ɚɜɚɪɢɢ ɢ ɪɚɡɪɭɲɟɧɢɹ ɧɚ ɨɛɴɟɤɬɚɯ ȽɌɋ ɦɨɝɭɬ ɫɬɚɧɨɜɢɬɶɫɹ 

ɢɫɬɨɱɧɢɤɨɦ ɧɚɧɟɫɟɧɢɹ ɨɝɪɨɦɧɨɝɨ ɭɳɟɪɛɚ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ, ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ ɢ 

ɱɟɥɨɜɟɱɟɫɬɜɭ. ɇɟɫɦɨɬɪɹ ɧɚ ɪɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɢɫɤɥɸɱɢɬɶ ɚɜɚɪɢɢ ɩɨɤɚ ɧɟ ɭɞɚɟɬɫɹ. ɇɨ, ɞɚɛɵ 

ɫɨɤɪɚɬɢɬɶ ɢɯ ɤɨɥɢɱɟɫɬɜɨ, ɩɪɨɜɨɞɹɬ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ 

ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ. ɇɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ ɩɨ ȽɈɋɌ 16504-81: 

«ɦɟɬɨɞ ɤɨɧɬɪɨɥɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɪɭɲɟɧɚ ɩɪɢɝɨɞɧɨɫɬɶ ɨɛɴɟɤɬɚ ɤ  
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɩɪɢɦɟɧɟɧɢɸ» [1] ɇɚɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɦɚɝɧɢɬɧɵɟ, ɚɤɭɫɬɢɱɟɫɤɢɟ, 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɨɩɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ.  

ɇɚɢɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɢ ɦɧɨɝɨɨɛɪɚɡɢɟ ɫɜɨɣɫɬɜɟɧɧɵ ɞɢɚɝɧɨɫɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɦɢɦɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɬɪɟɛɭɟɬɫɹ ɨɬɜɟɬɢɬɶ ɧɚ ɨɫɧɨɜɧɨɣ ɜɨɩɪɨɫ – ɨ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢ ɧɚɥɢɱɢɢ ɨɛɧɚɪɭɠɟɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

ɉɪɢ ɷɬɨɦ ɤɥɚɫɫɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɧɟɩɪɢɝɨɞɧɵ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢ ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɨɜ (ɨɬɜɨɞɵ, ɢɡɝɢɛɵ, ɩɨɜɨɪɨɬɵ, 

ɩɟɪɟɯɨɞɵ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɢ ɬ.ɩ.) ɢ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ [3]. 

Ⱦɟɮɟɤɬɨɫɤɨɩɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɩɪɢɫɬɚɥɶɧɵɦ ɜɧɢɦɚɧɢɟɦ ɤɚɤ ɢɧɠɟɧɟɪɨɜ, 

ɬɚɤ ɢ ɧɚɭɤɢ ɜ ɰɟɥɨɦ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɞɧɚ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɛɨɬ ɩɨ ɚɧɚɥɢɡɭ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɤɨɥɨ 45% ɆȽ ɧɟ ɩɪɢɫɩɨɫɨɛɥɟɧɵ 

ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɢɧɫɩɟɤɰɢɢ ɢ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɪɚɡɥɢɱɧɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɢ 

ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɯ ɫɪɟɞɫɬɜ ȼɌȾ. 

ɋɨɡɞɚɧɢɟ ɦɨɛɢɥɶɧɵɯ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɩɪɨɜɟɞɟɧɢɹ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɜɧɭɬɪɢ 

ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ – ɨɞɧɨ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɣ 

ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ [4]. ȼɟɞɶ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɫɧɢɠɚɟɬ ɱɢɫɥɟɧɧɨɫɬɶ 

ɪɚɛɨɱɟɝɨ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɭɜɟɥɢɱɢɜɚɟɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ 

Ɋɨɫɫɢɢ ɞɨ 2030ɝ [17] 

ɍɪɨɜɟɧɶ ɪɨɛɨɬɢɡɚɰɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜɵɩɨɥɧɹɟɦɵɟ ɨɩɟɪɚɰɢɢ ɢɦɟɸɬ ɜɵɫɨɤɢɣ 

ɭɪɨɜɟɧɶ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɢ ɥɟɝɤɨ ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɚɥɝɨɪɢɬɦɚɯ. Ɇɧɨɝɢɟ ɨɩɟɪɚɰɢɢ 

ɡɚɦɟɧɟɧɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦ. ɇɨ ɜ ɧɟɮɬɟɝɚɡɨɜɨɦ ɞɟɥɟ ɟɟ ɭɪɨɜɟɧɶ 

ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤ, ɢ ɨɧɚ ɬɨɥɶɤɨ ɧɚɱɢɧɚɟɬ ɩɪɢɦɟɧɹɬɶɫɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ ɩɪɨɰɟɫɫ ɨɛɧɚɪɭɠɟɧɢɹ, ɫɟɥɟɤɰɢɢ ɬɢɩɨɜ ɢ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɞɟɮɟɤɬɨɜ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɬɪɭɛ ɢ ɫɜɚɪɧɵɯ ɞɟɮɟɤɬɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 



 

  19 

 
 

ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩ Ⱥ2072 IntroScan ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɟɝɨ ɚɧɚɥɨɝɚɦɢ. 

1.1. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɞɢɚɝɧɨɫɬɢɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ 

Ɋɚɡɜɢɬɢɟ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɭɜɟɥɢɱɟɧɢɟ ɢɯ ɨɛɴɟɦɨɜ ɩɨɫɬɚɜɢɥɢ 

ɡɚɞɚɱɭ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɩɪɨɝɧɨɡɚ ɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ 

ɷɬɨɦ, ɩɪɨɜɟɞɟɧɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ ɢɧɫɩɟɤɰɢɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ 

ɫɨɫɬɚɜɥɟɧɢɹ ɡɚɤɥɸɱɟɧɢɹ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ ɫɬɨɢɦɨɫɬɢ ɬɨɝɨ ɢɥɢ ɜɢɞɚ ɢɧɫɩɟɤɰɢɢ. 

ɇɚɩɪɢɦɟɪ, ɫɪɚɜɧɢɜɚɸɬ ɜɧɭɬɪɢɬɪɭɛɧɭɸ ɞɟɮɟɤɬɨɫɤɨɩɢɸ ɢ ɦɟɬɨɞ ɩɟɪɟɢɫɩɵɬɚɧɢɣ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɬɨ ɫɪɚɜɧɟɧɢɟ ɧɟ ɜɩɨɥɧɟ ɤɨɪɪɟɤɬɧɨ, ɬɚɤ ɤɚɤ 

ɝɢɞɪɨɢɫɩɵɬɚɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɰɟɥɨɫɬɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɦɨɦɟɧɬ 

ɢɫɩɵɬɚɧɢɹ, ɨɧɢ ɧɟ ɞɚɸɬ ɤɚɪɬɢɧɭ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ, ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɧɢɯ, 

ɤɚɤ ɷɝɨ ɞɟɥɚɸɬ ɜɧɭɬɪɢɬɪɭɛɧɵɟ ɞɟɮɟɤɬɨɫɤɨɩɵ ɫ ɜɵɫɨɤɨɣ ɪɚɡɪɟɲɚɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɟɤɨɬɨɪɵɟ ɡɚɪɭɛɟɠɧɵɟ ɝɚɡɨɜɵɟ ɤɨɦɩɚɧɢɢ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ 

ɩɪɨɜɟɞɟɧɢɟɦ ɩɟɪɟɢɫɩɵɬɚɧɢɣ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɨɤɨɥɨ 5 

ɥɟɬ ɢ ɫɱɢɬɚɸɬ, ɱɬɨ ɬɚɤɨɣ ɦɟɬɨɞ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɚɜɚɪɢɢ. ɉɪɢ 

ɷɬɨɦ ɨɧɢ ɨɬɦɟɱɚɸɬ, ɱɬɨ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɩɟɪɟɢɫɩɵɬɚɧɢɣ ɦɢɧɢɦɭɦ ɜ 2,6 

ɪɚɡɚ ɜɵɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɱɟɧɶ ɞɨɪɨɝɢɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ 

ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɞɟɮɟɤɬɨɫɤɨɩɨɜ [20]. 

ȼ ɰɟɥɨɦ ɤɚɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɫɢɬɭɚɰɢɢ ɩɨ ɡɚɬɪɚɬɚɦ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɨɩɢɪɚɟɬɫɹ ɧɚ 

ɫɥɟɞɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ: 

 ɱɚɫɬɨɬɚ ɨɬɤɚɡɨɜ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,1 ɧɚ ɬɵɫɹɱɭ ɤɢɥɨɦɟɬɪɨɜ ɜ 

ɝɨɞ; ɨɱɟɜɢɞɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɚ ɰɢɮɪɚ ɢɦɟɟɬ 

ɬɟɧɞɟɧɰɢɸ ɤ ɩɨɜɵɲɟɧɢɸ; 

 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɜ 

ɨɫɧɨɜɧɨɦ ɫɥɟɞɭɸɳɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɩɨɞɯɨɞɵ: 
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

• ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɧɢɠɟɧɢɢ ɪɚɛɨɱɟɝɨ 

ɞɚɜɥɟɧɢɹ; 

• ɩɟɪɟɢɫɩɵɬɚɧɢɹ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨɜɵɲɟɧɧɵɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ;  

• ɜɵɛɨɪɨɱɧɵɣ ɪɟɦɨɧɬ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ 

• ɤɨɦɩɥɟɤɫɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɢ ɢɧɠɟɧɟɪɧɵɟ ɨɰɟɧɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ȼ ɤɨɧɤɪɟɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢɫɩɨɥɶɡɭɸɬ ɬɨɬ ɢɥɢ ɢɧɨɣ ɩɨɞɯɨɞ. ɑɬɨ ɤɚɫɚɟɬɫɹ 

ɫɬɨɢɦɨɫɬɧɵɯ ɫɪɚɜɧɟɧɢɣ, ɬɨ ɭɫɥɨɜɧɵɟ ɫɬɨɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɞɢɚɝɪɚɦɦɟ 

(Ɋɢɫɭɧɨɤ 1). ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɤɚɠɞɵɣ ɜɢɞ ɪɚɛɨɬ ɞɚɧɵ ɩɪɢɦɟɧɢɬɟɥɶɧɨ 

ɤ ɨɞɧɨɦɭ ɭɫɥɨɜɧɨɦɭ ɤɢɥɨɦɟɬɪɭ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɟɪɢɨɞ 5 ɥɟɬ ɩɪɢ ɨɞɢɧɚɤɨɜɨɦ 

ɭɪɨɜɧɟ ɧɚɞɟɠɧɨɫɬɢ. 

 

 

Ɋɢɫɭɧɨɤ 1 ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɝɚɡɨɩɪɨɜɨɞɨɜ 
 

Ɂɚɫɥɭɠɢɜɚɟɬ ɜɧɢɦɚɧɢɹ ɩɨɞɯɨɞ ɤɨɦɩɚɧɢɢ «Ȼɪɢɬɢɲ ɝɚɡ», ɩɨɤɚɡɵɜɚɸɳɢɣ 

ɩɨɥɧɭɸ ɤɚɪɬɢɧɭ ɡɚɬɪɚɬ ɧɚ ɜɧɭɬɪɢɬɪɭɛɧɭɸ ɢɧɫɩɟɤɰɢɸ ɢ ɫɪɚɜɧɟɧɢɟ ɫ ɞɪɭɝɢɦɢ 

ɦɟɬɨɞɚɦɢ. ȼ ɫɬɚɬɶɟ ɨɛɫɭɠɞɚɟɬɫɹ ɜɚɪɢɚɧɬ ɫɪɚɜɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɜɧɭɬɪɢɬɪɭɛɧɨɣ 

ɢɧɫɩɟɤɰɢɢ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɩɪɢɜɟɞɟɧ ɝɪɚɮɢɤ ɨɰɟɧɤɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ (Ɋɢɫɭɧɨɤ 2). ɉɨɤɚɡɚɧɨ, 

ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɨɡɪɚɫɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬɫɭɬɫɬɜɢɟ ɢɧɫɩɟɤɰɢɢ ɩɪɢɜɨɞɢɬ ɤ 

ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɦ ɡɚɬɪɚɬɚɦ, ɱɟɦ ɟɟ ɩɪɢɦɟɧɟɧɢɟ (Ɋɢɫɭɧɨɤ 2, ɬɨɱɤɚ Ⱥ).  

Ɍɚɤɠɟ ɞɚɧ ɤɨɧɤɪɟɬɧɵɣ ɩɪɢɦɟɪ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɧɭɬɪɢɬɪɭɛɧɨɣ 

ɢɧɫɩɟɤɰɢɢ ɢ ɨɰɟɧɤɢ ɞɟɮɟɤɬɨɜ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɋɟɜɟɪɧɨɦ ɦɨɪɟ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɨɪɫɤɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɬɪɟɛɨɜɚɥɨɫɶ ɭɜɟɥɢɱɢɬɶ ɞɚɜɥɟɧɢɟ 
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɨɬ134 ɞɨ 145 ɚɬɦ (ɝɚɡɨɩɪɨɜɨɞ ɷɤɫɩɥɭɚɬɢɪɨɜɚɥɫɹ ɫ 1977 ɝ., ɞɢɚɦɟɬɪ 900 ɦɦ, 

ɩɪɨɬɹɠɟɧɧɨɫɬɶ 440 ɤɦ). 

 

 

Ɋɢɫɭɧɨɤ 2 Ƚɪɚɮɢɤ ɨɰɟɧɤɢ ɫɬɨɢɦɨɫɬɧɵɯ ɪɚɛɨɬ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

 

ɉɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ ɛɵɥɨ ɧɟɩɪɚɤɬɢɱɧɨ, ɬɚɤ ɤɚɤ 

ɬɪɟɛɨɜɚɥɨ ɨɫɬɚɧɨɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɟɞɩɨɥɚɝɚɥɨ ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ (ɩɥɸɫ 

63 ɞɧɹ ɧɚ ɚɜɚɪɢɣɧɭɸ ɨɫɬɚɧɨɜɤɭ ɫɢɫɬɟɦɵ), ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɫɥɨɠɧɨɫɬɹɦɢ ɢ 

ɬɟɯɧɢɱɟɫɤɢɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ. Ȼɵɥɚ ɨɫɭɳɟɫɬɜɥɟɧɚ ɜɧɭɬɪɢɬɪɭɛɧɚɹ ɢɧɫɩɟɤɰɢɹ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦɢ ɢɧɠɟɧɟɪɧɵɦɢ ɨɰɟɧɤɚɦɢ ɞɟɮɟɤɬɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɛɵɥɨ 

ɫɞɟɥɚɧɨ ɡɚɤɥɸɱɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɞɨ 148 ɚɬɦ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɩɪɢɦɟɪɵ ɞɚɸɬ ɨɫɧɨɜɚɧɢɟ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɪɟɝɭɥɹɪɧɚɹ 

ɞɢɚɝɧɨɫɬɢɤɚ, ɫ ɨɛɨɫɧɨɜɚɧɧɵɦ ɩɟɪɢɨɞɨɦ ɢɧɫɩɟɤɰɢɢ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɟɟ 

ɬɟɯɧɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɬɪɚɧɫɩɨɪɬɚ 

ɝɚɡɚ.  

1.2. Ɇɟɬɨɞɵ ɞɢɚɝɧɨɬɢɤɢ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ, ɨɩɪɟɞɟɥɢɬɶ 

ɫɪɨɤ ɛɟɡɚɜɚɪɢɣɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɛɟɡɨɩɚɫɧɨɣ 

ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɢ ɞɚɬɶ ɨɛɴɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ ɮɚɤɬɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ. 
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ȼ ɧ  ɚɫɬɨɹɳɟɟ ɜɪ ɟɦɹ ɨɛɫɥɟɞɨɜɚɧ ɢɹ ɦɟɬɨɞɚɦɢ ɧ ɟɪ  ɚɡɪ ɭɲɚɸɳɟɝɨ ɤɨɧ ɬɪ ɨɥɹ 

ɫɥɟɞɭɟɬ ɩɪ ɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [13–15], ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧ ɧ ɨ 

ɩɨɜɵɫɢɬɶ ɩɨɤɚɡɚɬɟɥɶ ɧ  ɚɞɟɠɧ ɨɫɬɢ ɩɪ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɂɚɪ ɭɛɟɠɧ ɵɟ ɢɫɬɨɱɧ ɢɤɢ, ɜ 

ɱɚɫɬɧ ɨɫɬɢ [17–19], ɪ  ɚɫɫɦɚɬɪ ɢɜɚɸɬ ɜɨɡɦɨɠɧ ɨɫɬɢ ɩɪ ɢɦɟɧ ɟɧ  ɢɹ ɦɟɬɨɞɨɜ 

ɧ  ɟɪ ɚɡɪ ɭɲɚɸɳɟɝɨ ɤɨɧ  ɬɪ ɨɥɹ ɞɥɹ ɩɨɜɵɲɟɧ  ɢɹ ɭɪ  ɨɜɧ ɹ ɬɨɱɧ ɨɫɬɢ ɪ ɟɡɭɥɶɬɚɬɨɜ. 

ɉɪ  ɢɧ ɰɢɩɵ ɪ ɚɛɨɬɵ ɞɟɮɟɤɬɨɫɤɨɩɨɜ ɪ ɚɡɥɢɱɧ ɵ, ɧ ɨ ɩɪ  ɢ ɷɬɨɦ ɫɭɳɟɫɬɜɭɟɬ ɪ  ɹɞ 

ɩɚɪ ɚɦɟɬɪ  ɨɜ, ɩɨ ɤɨɬɨɪ ɵɦ ɦɨɠɧ ɨ ɨɛɴɟɤɬɢɜɧ ɨ ɞɚɬɶ ɨɰɟɧ ɤɭ ɨɛɨɪ ɭɞɨɜɚɧ ɢɸ ɩɨ 

ɩɪ ɨɜɟɞɟɧ ɢɸ ɞɢɚɝɧ ɨɫɬɢɤɢ ɦɟɬɨɞɨɦ ɧ ɟɪ ɚɡɪ  ɭɲɚɸɳɟɝɨ ɤɨɧ ɬɪ ɨɥɹ [10].  

ɋɤɚɧ ɟɪ ɵ ɞɟɮɟɤɬɨɫɤɨɩɵ [20] ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɛɫɥɟɞɨɜɚɧ ɢɹ 

ɬɪ ɭɛɨɩɪ ɨɜɨɞɨɜ. Ⱦɟɮɟɤɬɨɫɤɨɩ – ɩɪ ɢɛɨɪ   ɞɥɹ ɧ  ɚɯɨɠɞɟɧ ɢɹ ɞɟɮɟɤɬɨɜ ɜ ɨɛɴɟɤɬɚɯ ɢɡ 

ɪ ɚɡɥɢɱɧ ɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɧ  ɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɚɬɟɪ ɢɚɥɨɜ ɦɟɬɨɞɨɦ 

ɧ  ɟɪ ɚɡɪ ɭɲɚɸɳɟɝɨ ɤɨɧ  ɬɪ ɨɥɹ. Ʉ ɞɟɮɟɤɬɚɦ ɨɬɧ ɨɫɹɬɫɹ ɩɨɹɜɥɟɧ ɢɟ ɤɨɪ ɪ ɨɡɢɢ, ɪ ɚɡɜɢɬɢɟ 

ɬɪ ɟɳɢɧ , ɧ ɚɪ ɭɲɟɧ  ɢɟ ɰɟɥɨɫɬɧ ɨɫɬɢ ɫɬɪ ɭɤɬɭɪ  ɵ ɢ ɞɪ . ȼ ɞɚɧ ɧ ɨɦ ɨɛɡɨɪ ɟ ɪ  ɚɫɫɦɨɬɪ  ɢɦ 

ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɞɟɮɟɤɬɨɫɤɨɩɢɢ:  

 ɜɢɯɪ  ɟɬɨɤɨɜɵɟ  

 ɦɚɝɧ ɢɬɧ ɨ-ɩɨɪ ɨɲɤɨɜɵɟ  

 ɤɚɩɢɥɥɹɪ ɧ ɵɟ 

 ɭɥɶɬɪ  ɚɡɜɭɤɨɜɵɟ  

ȼɢɯɪ ɟɬɨɤɨɜɵɟ ɦɟɬɨɞɵ 

ȼ ɨɫɧ ɨɜɟ ɦɟɬɨɞɚ ɜɢɯɪ  ɟɬɨɤɨɜɨɣ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɥɟɠɢɬ ɢɡɦɟɪ ɟɧ ɢɟ 

ɜɢɯɪ ɟɜɵɯ ɬɨɤɨɜ, ɜɨɡɧ  ɢɤɚɸɳɢɯ ɜɨɡɥɟ ɩɨɞɩɨɜɟɪ  ɯɧ ɨɫɬɧ ɵɯ ɞɟɮɟɤɬɨɜ ɜ ɦɚɝɧ ɢɬɧ ɨɦ 

ɩɨɥɟ. ɉɪ ɢ ɜɨɡɧ  ɢɤɧ ɨɜɟɧ ɢɢ ɬɚɤɢɯ ɬɨɤɨɜ ɧ  ɚ ɢɫɫɥɟɞɭɟɦɨɦ ɭɱɚɫɬɤɟ ɮɢɤɫɢɪ ɭɸɬɫɹ 

ɩɨɤɚɡɚɧ ɢɹ ɷɥɟɤɬɪ ɨɦɚɝɧ ɢɬɧ ɨɝɨ ɩɨɥɹ ɜɢɯɪ ɟɜɵɯ ɬɨɤɨɜ, ɨɛɪ ɚɡɭɸɳɢɯɫɹ ɩɪ ɢ 

ɧ  ɚɯɨɠɞɟɧ ɢɢ ɞɟɮɟɤɬɚ [22]. ȼ ɪ ɟɡɭɥɶɬɚɬɟ ɨɛɪ  ɚɛɨɬɤɢ ɩɚɪ ɚɦɟɬɪ ɨɜ, ɢɦɟɸɳɢɯ 

ɨɬɤɥɨɧ ɟɧ  ɢɹ, ɦɨɠɧ ɨ ɩɨɥɭɱɢɬɶ ɢɧ ɮɨɪ ɦɚɰɢɸ ɨ ɜɧ ɭɬɪ  ɟɧ ɧ ɢɯ ɞɟɮɟɤɬɚɯ [7]. 

Ⱦɨɫɬɨɢɧ ɫɬɜɚ:  

 Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪ ɨ ɩɪ ɨɜɟɫɬɢ ɞɢɚɝɧ ɨɫɬɢɤɭ. 

 Ɋ ɟɡɭɥɶɬɚɬɵ ɤɨɧ  ɬɪ ɨɥɹ ɫ ɦɢɧ ɢɦɚɥɶɧ ɨɣ ɩɨɝɪ ɟɲɧ  ɨɫɬɶɸ. 

 ɋɪ ɚɜɧ ɢɬɟɥɶɧ ɨ ɧ ɟɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ.  

 ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧ  ɨɫɬɶ.  
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Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɇ ɟɞɨɫɬɚɬɤɢ:  

 Ƚɥɭɛɢɧ ɚ ɢɫɫɥɟɞɨɜɚɧ  ɢɹ ɞɨ 2ɦɦ. 

 Ʉɨɧ ɬɪ ɨɥɶ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧ ɚ ɨɩɪ  ɟɞɟɥёɧ ɧ ɵɯ ɦɚɬɟɪ ɢɚɥɚɯ 

ɨɛɴɟɤɬɚ. 

 ɇ ɚɞɟɠɧ  ɨɫɬɶ ɨɛɨɪ  ɭɞɨɜɚɧ ɢɹ ɫɪ ɟɞɧ ɟɟ. 

Ɇɚɝɧ ɢɬɧ  ɨ-ɩɨɪ ɨɲɤɨɜɚя ɞɟɮɟɤɬɨɫɤɨɩɢя 

Ɇɟɬɨɞ ɨɫɧ ɨɜɚɧ  ɧ ɚ ɜɵɹɜɥɟɧ ɢɢ ɪ ɚɫɫɟɹɧ ɢɹ ɦɚɝɧ ɢɬɧ ɨɝɨ ɩɨɥɹ ɧ ɚɞ ɞɟɮɟɤɬɚɦɢ. 

ɗɬɨɬ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɧ ɚɝɥɹɞɧ ɵɦ, ɬ. ɤ. ɩɪ ɢɧ ɰɢɩ ɨɛɫɥɟɞɨɜɚɧ ɢɹ ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɧ  ɚɧ ɟɫɟɧ ɢɢ ɦɚɝɧ  ɢɬɧ  ɨɝɨ ɩɨɪ ɨɲɤɚ ɧ ɚ ɢɫɫɥɟɞɭɟɦɵɣ ɭɱɚɫɬɨɤ, ɜ ɪ  ɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪ ɢ 

ɞɟɣɫɬɜɢɢ ɦɚɝɧ ɢɬɧ ɨɝɨ ɩɨɥɹ ɱɚɫɬɢɰɵ ɧ ɚɦɚɝɧ ɢɱɢɜɚɸɬɫɹ ɢ ɫɨɟɞɢɧ ɹɸɬɫɹ. ȼɢɡɭɚɥɶɧ  ɨ 

ɦɨɠɧ ɨ ɧ ɚɛɥɸɞɚɬɶ ɫɤɨɩɥɟɧ ɢɹ ɩɨɪ  ɨɲɤɚ ɜ ɡɨɧ ɚɯ ɬɪ ɟɳɢɧ  . Ⱦɚɧ ɧ  ɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ 

ɤɨɧ  ɬɪ ɨɥɢɪ  ɨɜɚɬɶ ɪ ɚɡɥɢɱɧ ɵɟ ɩɨ ɮɨɪ ɦɟ ɞɟɬɚɥɢ, ɫɜɚɪ ɧ ɵɟ ɲɜɵ, ɜɧ  ɭɬɪ  ɟɧ ɧ ɢɟ 

ɩɨɜɟɪ ɯɧ ɨɫɬɢ ɨɬɜɟɪ ɫɬɢɣ [11]. ȿɝɨ ɩɪ ɢɦɟɧ ɹɸɬ ɞɥɹ ɨɛɧ ɚɪ ɭɠɟɧ ɢɹ ɤɚɤ ɥɨɤɚɥɶɧ ɵɯ, ɬɚɤ 

ɢ ɪ ɚɫɩɪ  ɟɞɟɥɟɧ ɧ ɵɯ ɩɨɜɟɪ ɯɧ  ɨɫɬɧ ɵɯ ɢ ɩɨɞɩɨɜɟɪ ɯɧ ɨɫɬɧ ɵɯ ɞɟɮɟɤɬɨɜ [9]. 

Ⱦɨɫɬɨɢɧ ɫɬɜɚ:  

 ɗɮɮɟɤɬɢɜɧ ɨɟ ɢ ɛɵɫɬɪ ɨɟ ɧ ɚɯɨɠɞɟɧ ɢɟ ɩɨɜɟɪ ɯɧ ɨɫɬɧ ɵɯ ɞɟɮɟɤɬɨɜ.  

 ȼɢɡɭɚɥɶɧ  ɨ ɧ  ɚɝɥɹɞɧ ɵɟ ɪ ɟɡɭɥɶɬɚɬɵ.  

 ɇ ɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ.  

 ȼɵɫɨɤɚɹ ɧ ɚɞɟɠɧ ɨɫɬɶ ɨɛɨɪ ɭɞɨɜɚɧ ɢɹ.  

 ɇ ɟɞɨɫɬɚɬɤɢ:  

 Ɍɪ  ɭɞɧ ɨɫɬɢ, ɜɨɡɧ ɢɤɚɸɳɢɟ ɩɪ ɢ ɪ ɚɡɦɚɝɧ ɢɱɢɜɚɧ  ɢɢ ɛɨɥɶɲɢɯ ɞɟɬɚɥɟɣ. 

 ɇ ɟɞɨɫɬɭɩɧ ɨɫɬɶ ɤɨɧ  ɬɪ ɨɥɹ ɜ ɫɬɵɤɚɯ ɢɥɢ ɭɡɥɚɯ, ɧ  ɟ ɩɪ ɢɛɟɝɚɹ ɤ ɪ ɚɡɛɨɪ  ɤɟ. 

Ʉɚɩɢɥɥяɪɧ ɚя ɞɟɮɟɤɬɨɫɤɨɩɢя 

Ɇɟɬɨɞ ɤɚɩɢɥɥɹɪɧ  ɨɣ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɩɨɡɜɨɥɹɟɬ ɨɛɧ ɚɪ  ɭɠɢɜɚɬɶ 

ɧ  ɟɜɨɨɪ  ɭɠёɧ ɧ  ɵɦ ɝɥɚɡɨɦ ɬɨɧ ɤɢɟ ɩɨɜɟɪ ɯɧ ɨɫɬɧ ɵɟ ɬɪ  ɟɳɢɧ ɵ ɢ ɧ ɟɫɩɥɨɲɧ ɨɫɬɢ 

ɦɚɬɟɪ ɢɚɥɚ [21,23]. ɉɨɥɨɫɬɢ ɩɨɜɟɪ  ɯɧ  ɨɫɬɧ  ɵɯ ɬɪ ɟɳɢɧ   ɡɚɩɨɥɧ  ɹɸɬ ɫɩɟɰɢɚɥɶɧ ɵɦɢ 

ɢɧ ɞɢɤɚɬɨɪ ɧ ɵɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɩɟɧ ɟɬɪ ɚɧ  ɬɚɦɢ), ɩɪ  ɨɧ ɢɤɚɸɳɢɦɢ ɜ ɧ ɢɯ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɤɚɩɢɥɥɹɪ ɧ ɨɫɬɢ. ɇ ɚ ɨɱɢɳɟɧ ɧ ɭɸ ɨɬ ɢɡɛɵɬɤɚ ɩɟɧ ɟɬɪ  ɚɧ ɬɚ 

ɩɨɜɟɪ ɯɧ ɨɫɬɶ ɧ ɚɧ ɨɫɹɬ ɬɨɧ ɤɢɣ ɩɨɪ ɨɲɨɤ ɛɟɥɨɝɨ ɩɪɨɹɜɢɬɟɥɹ, ɡɚ ɫɱёɬ ɱɟɝɨ ɱɚɫɬɢɰɵ 
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Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɩɟɧɟɬɪ ɚɧ ɬɚ ɨɛɪ ɢɫɨɜɵɜɚɸɬ ɤɨɧ  ɬɭɪ ɵ ɬɪ  ɟɳɢɧ ɵ ɢ ɹɪ ɤɨ ɫɜɟɬɹɬɫɹ ɜ 

ɭɥɶɬɪ  ɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɚɯ [15].  

Ⱦɨɫɬɨɢɧ ɫɬɜɚ:  

 ȼɵɫɨɤɚɹ ɧ ɚɞɟɠɧ ɨɫɬɶ ɨɛɨɪ ɭɞɨɜɚɧ ɢɹ. 

 ȼɪ ɟɦɹ ɤɨɧ ɬɪ ɨɥɹ ɫɪ  ɟɞɧ ɟɟ. 

 ɇ ɟɞɨɫɬɚɬɤɢ:  

 ɇ ɚɯɨɠɞɟɧ ɢɟ ɢɫɤɥɸɱɢɬɟɥɶɧ ɨ ɞɟɮɟɤɬɨɜ, ɜɵɯɨɞɹɳɢɯ ɧ  ɚ ɩɨɜɟɪ ɯɧ ɨɫɬɶ. 

ɍɥɶɬɪ ɚɡɜɭɤɨɜɚя ɞɟɮɟɤɬɨɫɤɨɩɢя. 

Ɉɞɧ ɢɦ ɢɡ ɧ ɚɢɛɨɥɟɟ ɪ ɚɫɩɪ ɨɫɬɪ ɚɧ  ёɧ ɧ  ɵɯ ɫɩɨɫɨɛɨɜ ɧ ɟɪ ɚɡɪ  ɭɲɚɸɳɟɝɨ 

ɤɨɧ  ɬɪ ɨɥɹ ɨɫɧ ɨɜɧ ɨɝɨ ɦɟɬɚɥɚ ɤɚɤ ɬɟɯɧ ɨɥɨɝɢɱɟɫɤɢɯ ɬɚɤ ɢ ɦɚɝɢɫɬɪ ɚɥɶɧ ɵɯ 

ɬɪ ɭɛɨɩɪ ɨɜɨɞɨɜ ɧ ɚ ɫɟɝɨɞɧ ɹɲɧ ɢɣ ɞɟɧ ɶ ɹɜɥɹɟɬɫɹ ɭɥɶɬɪ  ɚɡɜɭɤɨɜɨɣ ɦɟɬɨɞ. Ɉɧ  

ɩɪ ɢɦɟɧ  ɹɟɬɫɹ ɞɥɹ ɨɛɧ ɚɪ ɭɠɟɧ ɢɹ ɩɨɜɟɪ ɯɧ ɨɫɬɧ ɵɯ ɢ ɜɧ  ɭɬɪ ɟɧ ɧ ɢɯ ɞɟɮɟɤɬɨɜ 

(ɧ ɚɪ ɭɲɟɧ ɢɣ ɫɩɥɨɲɧ ɨɫɬɢ, ɧ ɟɨɞɧ ɨɪ ɨɞɧ ɨɫɬɢ ɫɬɪ ɭɤɬɭɪ  ɵ ɢ ɬ.ɞ.), ɩɨɡɜɨɥɹɸɬ ɢɡɦɟɪ  ɹɬɶ 

ɝɟɨɦɟɬɪ ɢɱɟɫɤɢɟ ɩɚɪ ɚɦɟɬɪ ɵ ɩɪ ɢ ɨɞɧ  ɨɫɬɨɪ ɨɧ ɧ ɟɦ ɞɨɫɬɭɩɟ ɤ ɢɡɞɟɥɢɸ, ɚ ɬɚɤɠɟ 

ɮɢɡɢɤɨ-ɦɟɯɚɧ ɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɨɜ ɛɟɡ ɟɝɨ ɪ  ɚɡɪ ɭɲɟɧ  ɢɹ. ȼɤɥɸɱɚɟɬ 

ɷɯɨɢɦɩɭɥɶɫɧ  ɵɣ, ɬɟɧ ɟɜɨɣ, ɡɟɪ ɤɚɥɶɧ  ɨ-ɬɟɧ ɟɜɨɣ ɢ ɷɯɨɬɟɧ  ɟɜɨɣ ɦɟɬɨɞɵ ɞɥɹ 

ɨɛɧ ɚɪ  ɭɠɟɧ ɢɹ ɪ ɚɡɥɢɱɧ ɵɯ ɞɟɮɟɤɬɨɜ ɫɬɟɧ  ɤɢ ɬɪ ɭɛɵ ɤɚɤ ɩɨɜɟɪ ɯɧ ɨɫɬɧ ɵɯ, ɬɚɤ ɢ 

ɜɧ  ɭɬɪ ɟɧ ɧ ɢɯ. 

ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ ɧɚɲɟɥ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɪɚɤɬɢɤɟ 

ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɢɡɞɟɥɢɣ. ɋɨɝɥɚɫɧɨ ɨɬɱɟɬɭ ɢɧɫɬɢɬɭɬɚ ɞɨɤɬɨɪɚ Ɏɟɪɫɬɟɪɚ, ɜ 

ɜɨɫɬɨɱɧɨ-ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧɚɯ ɨɛɴɟɦɵ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ, ɪɚɡɞɟɥɟɧɧɵɟ 

ɩɨ ɦɟɬɨɞɚɦ, ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ – Ɋɢɫɭɧɨɤ 3. ɍɥɶɬɪ ɚɡɜɭɤɨɜɨɣ 

ɤɨɧ  ɬɪ ɨɥɶ ɡɞɟɫɶ ɡɚɧ  ɢɦɚɟɬ ɝɥɚɜɟɧ ɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧ ɢɟ. ɇ ɚ ɟɝɨ ɞɨɥɸ ɩɪ  ɢɯɨɞɢɬɫɹ 

32% ɨɛɴɟɦɚ ɤɨɧ  ɬɪ ɨɥɹ ɜɫɟɯ ɢɡɞɟɥɢɣ.  

ɍɥɶɬɪ  ɚɡɜɭɤɨɜɨɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ, ɩɨɠɚɥɭɣ, ɫɚɦɵɦ ɩɥɨɞɨɬɜɨɪ  ɧ  ɵɦ ɫ ɬɨɱɤɢ 

ɡɪ  ɟɧ ɢɹ ɮɨɪ ɦɢɪ  ɨɜɚɧ ɢɹ ɢɡɨɛɪ ɚɠɟɧ ɢɣ. ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧ  ɨɫɬɶ, ɛɟɡɨɩɚɫɧ  ɨɫɬɶ 

ɩɪ ɢɦɟɧ  ɟɧ ɢɹ ɢ ɨɩɟɪ  ɚɬɢɜɧ ɨɫɬɶ ɭɥɶɬɪ  ɚɡɜɭɤɨɜɨɝɨ ɦɟɬɨɞɚ ɞɟɥɚɟɬ ɟɝɨ ɧ  ɚɢɛɨɥɟɟ 

ɤɨɧ  ɤɭɪ  ɟɧ ɬɨɫɩɨɫɨɛɧ ɵɦ ɩɨ ɫɪ  ɚɜɧ ɟɧ  ɢɸ ɫ ɞɪ ɭɝɢɦɢ ɦɟɬɨɞɚɦɢ ɧ  ɟɪ ɚɡɪ ɭɲɚɸɳɟɝɨ 

ɤɨɧ  ɬɪ ɨɥɹ. 
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Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

 
Ɋɢɫɭɧɨɤ 3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɩɨ ɦɟɬɨɞɚɦ. 

 

ȼ ɭɥɶɬɪ  ɚɡɜɭɤɨɜɵɯ ɞɟɮɟɤɬɨɫɤɨɩɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɯɨ-ɦɟɬɨɞ ɢ ɬɟɧ  ɟɜɨɣ 

ɦɟɬɨɞɵ ɤɨɧ ɬɪ ɨɥɹ [6]. ɗɯɨ-ɦɟɬɨɞ ɨɫɧ  ɨɜɚɧ   ɧ ɚ ɩɨɞɚɱɟ ɢɦɩɭɥɶɫɨɜ ɢ ɢɡɦɟɪ  ɟɧ  ɢɢ ɷɯɨ-

ɫɢɝɧ ɚɥɨɜ (Ɋ ɢɫɭɧɨɤ 4). ɉɪ ɢɧ ɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɩɪ  ɚɜɤɟ 

ɭɥɶɬɪ  ɚɡɜɭɤɨɜɨɝɨ ɫɢɝɧ  ɚɥɚ ɜ ɜɢɞɟ ɢɦɩɭɥɶɫɚ ɨɬ ɞɟɮɟɤɬɨɫɤɨɩɚ ɤ ɨɛɴɟɤɬɭ 

ɢɫɫɥɟɞɨɜɚɧ ɢɹ ɢ ɮɢɤɫɢɪɨɜɚɧɢɢ ɜɪɟɦɟɧɢ ɩɪɢɯɨɞɚ ɫɢɝɧɚɥɚ, ɨɬɪɚɠɟɧɧɨɝɨ ɨɬ 

ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɞɟɮɟɤɬɚ ɞɨ ɞɟɮɟɤɬɨɫɤɨɩɚ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɨɛɧ ɚɪ ɭɠɢɜɚɬɶ 

ɩɨɜɟɪ ɯɧ ɨɫɬɧ ɵɟ ɢ ɝɥɭɛɢɧ  ɧ ɵɟ ɞɟɮɟɤɬɵ ɫ ɪ ɚɡɥɢɱɧ ɨɣ ɨɪ ɢɟɧ ɬɢɪ ɨɜɤɨɣ [6].  

 
Ɋɢɫɭɧɨɤ 4 Ɉɛɧɚɪɭɠɟɧɢɟ ɫɤɪɵɬɨɝɨ ɞɟɮɟɤɬɚ ɫ ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ 

ɞɟɮɟɤɬɨɫɤɨɩɚ 
 

ɉɪɢ ɬɟɧɟɜɨɦ ɦɟɬɨɞɟ ɢɫɩɨɥɶɡɭɸɬ 2 ɨɬɪɚɠɚɬɟɥɹ (ɢɫɬɨɱɧɢɤ ɢ ɩɪɢɟɦɧɢɤ). 

ȿɫɥɢ ɢɡɜɟɫɬɧɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɪɚɠɚɬɟɥɹɦɢ ɢ ɢɡɦɟɪɟɧɨ ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ 

ɜɨɥɧ ɨɬ Ⱥ ɤ ȼ, ɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧɵ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɭɱɚɫɬɤɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ(Ɋɢɫɭɧɨɤ 

5). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɨɛɫɥɟɞɨɜɚɬɶ ɭɱɚɫɬɤɢ ɧɚ ɧɚɥɢɱɢɟ ɞɟɮɟɤɬɨɜ [12]. 

Ⱦɨɫɬɨɢɧ ɫɬɜɚ:  

 Ʉɨɧ ɬɪ ɨɥɶ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪ ɚɤɬɢɱɟɫɤɢ ɢɡ ɥɸɛɵɯ ɦɚɬɟɪ  ɢɚɥɨɜ. 
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Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

 ɒɢɪ  ɨɤɚɹ ɪ ɚɫɩɪ ɨɫɬɪ ɚɧ ёɧ ɧ ɨɫɬɶ ɦɟɬɨɞɚ.  

ɇ ɟɞɨɫɬɚɬɤɢ:  

 ȼɵɫɨɤɢɟ ɬɪ  ɟɛɨɜɚɧ ɢɹ ɤ ɫɨɫɬɨɹɧ ɢɸ ɩɨɜɟɪ  ɯɧ ɨɫɬɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɬɟɥɚ 

(ɬɢɩ, ɝɚɛɚɪ ɢɬɵ, ɮɨɪ  ɦɚ). 

 ɋɬɨɢɦɨɫɬɶ ɫɪ ɚɜɧ ɢɬɟɥɶɧ  ɨ ɜɵɫɨɤɚɹ. 

 ȼɪ ɟɦɹ ɤɨɧ ɬɪ ɨɥɹ ɨɬ ɫɪ ɟɞɧ ɟɝɨ ɞɨ ɞɥɢɬɟɥɶɧ ɨɝɨ. 

 ɇɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɧɹɹ. 

 

 
Ɋɢɫɭɧɨɤ 5. Ɉɛɚɪɭɠɟɧɢɟ ɫɤɪɵɬɨɝɨ ɞɟɮɟɤɬɚ ɫ ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ 

ɞɟɮɟɤɬɨɫɤɨɩɚ 

 

ɋɪɚɜɧɟɧɢɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ ɇɄ ɫɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɭ 1. 
 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ ɦɟɬɨɞɨɜ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ 

Ɇɟɬɨɞ ɇɄ ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ 

Ɇɚɝɧɢɬɧɵɣ 

Ʉɨɧɬɪɨɥɶ ɞɟɬɚɥɟɣ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ 

ɫɬɚɥɟɣ: ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ 

ɩɨɞɩɨɜɟɪɯɧɨɫɬɧɵɟ ɞɟɮɟɤɬɵ, ɫ ɲɢɪɢɧɨɣ 

ɪɚɫɤɪɵɬɢɹ ɨɬ 2ɦɤɦ ɢ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɨɬ 

0,5 ɦɦ 

ɇɢɡɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ 

ɌɌ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

Ȼɨɥɶɲɢɟ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʉɚɩɢɥɥɹɪɧɵɣ 

ɤɨɧɬɪɨɥɶ (ɉȼɄ) 

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɫɤɜɨɡɧɵɟ ɞɟɮɟɤɬɵ 

ȼɵɹɜɥɹɸɬɫɹ ɞɟɮɟɤɬɵ, ɢɦɟɸɳɢɟ 

ɪɚɫɤɪɵɬɢɟ ɩɨɪɹɞɤɚ 1 ɦɤɦ 

ȼɨɡɦɨɠɧ  ɨɫɬɶ ɨɛɧ ɚɪ ɭɠɟɧ  ɢɹ ɬɨɥɶɤɨ 

ɜɵɯɨɞɹɳɢɯ ɧ ɚ ɩɨɜɟɪ  ɯɧ ɨɫɬɶ ɢ 

ɫɤɜɨɡɧ ɵɯ ɞɟɮɟɤɬɨɜ. 
ɇ ɟɜɨɡɦɨɠɧ  ɨɫɬɶ ɬɨɱɧ  ɨɝɨ 

ɨɩɪ  ɟɞɟɥɟɧ ɢɹ ɢɯ ɝɥɭɛɢɧ  ɵ 

ɋɥɨɠɧ ɨɫɬɶ ɦɟɯɚɧ ɢɡɚɰɢɢ ɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɨɧ ɬɪ ɨɥɹ 

ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ 

ɤɨɧɬɪɨɥɶ (ɍɄ) 

ȼɵɹɜɥɹɟɬ ɜɫɟ ɜɢɞɵ ɞɟɮɟɤɬɨɜ ɜ ɫɜɚɪɧɵɯ 

ɲɜɚɯ,ɨɤɨɥɨɲɨɜɧɵɯ ɡɨɧɚɯ ɢ ɨɫɧɨɜɧɨɦ 

ɦɟɬɚɥɥɟ 

ɋɤɨɪɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɫɨɤɚ ɩɪɢ 

ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɱɟɥɨɜɟɤɚ 

ɇɟɜɨɡɦɨɠɧɨ ɨɬɜɟɬɢɬɶ ɧɚ ɜɨɩɪɨɫ ɨ 

ɪɟɚɥɶɧɵɯ ɪ ɚɡɦɟɪ ɚɯ ɞɟɮɟɤɬɚ, ɥɢɲɶ ɨ 

ɟɝɨ ɨɬɪ  ɚɠɚɬɟɥɶɧ ɨɣ ɫɩɨɫɨɛɧ  ɨɫɬɢ ɜ 

ɧ  ɚɩɪ ɚɜɥɟɧ ɢɢ ɩɪ ɢɟɦɧ  ɢɤɚ, ɚ ɷɬɢ 

ɜɟɥɢɱɢɧ  ɵ ɤɨɪ ɪ ɟɥɢɪ ɭɸɬ ɧ  ɟ ɞɥɹ ɜɫɟɯ 

ɬɢɩɨɜ ɞɟɮɟɤɬɨɜ 
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

Ɋɚɞɢɚɰɢɨɧɧɵɣ 
ɤɨɧɬɪɨɥɶ (ɊɄ) 

ȼɵɹɜɥɟɧɢɟ ɜ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ 
ɜɧɭɬɪɟɧɧɢɯ ɞɟɮɟɤɬɨɜ (ɬɪɟɳɢɧ, 
ɧɟɩɪɨɜɚɪɨɜ, ɪɚɤɨɜɢɧ, ɩɨɪ ɢ ɲɥɚɤɨɜɵɯ 
ɜɤɥɸɱɟɧɢɣ) 

ɇɟ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ: ɩɨɪɵ ɢ 
ɜɤɥɸɱɟɧɢɹ ɞɢɚɦɟɬɪɨɦ ɩɨɩɟɪɟɱɧɨɝɨ 

Ɍɟɩɥɨɜɨɣ 
ɤɨɧɬɪɨɥɶ (ɌɄ) 

ȼɵɹɜɥɟɧɢɟ ɦɟɫɬ ɩɪɨɬɟɱɟɤ 

ɇɚɪɭɲɟɧɢɟ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ 
Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ 

Ⱥɤɭɫɬɢɤɨ-

ɷɦɢɫɫɢɨɧɧɵɣ 
(Ⱥɗ) 

ɉɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɢ 
ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɬɚɤ ɢ 
ɜɧɭɬɪɟɧɧɢɟ ɞɟɮɟɤɬɵ ɢ ɬɨɥɶɤɨ 
ɪɚɡɜɢɜɚɸɳɢɟɫɹ (ɨɬ ɞɟɫɹɬɵɯ ɞɨɥɟɣ ɦɦ), 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ 
ɞɟɮɟɤɬɵ ɧɟ ɩɨ ɪɚɡɦɟɪɚɦ, ɚ ɩɨ ɫɬɟɩɟɧɢ ɢɯ 
ɨɩɚɫɧɨɫɬɢ 

ɋɥɨɠɧɨɟ ɢ ɞɨɪɨɝɨɫɬɨɹɳɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɍɪɭɞɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɚɤɭɫɬɢɤɨ-

ɷɦɢɫɫɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɢɡ ɩɨɦɟɯ 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɤɨɧɬɪɨɥɹ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ 

ȼɢɯɪɟɬɨɤɨɜɵɣ 
(ȼɄ) 

ɉɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɤɚɤ 
ɩɨɜɟɪɯɧɨɫɬɧɵɟ, ɬɚɤ ɞɟɮɟɤɬɵ, ɧɚ ɝɥɭɛɢɧɟ 
1-4 ɦɦ  

ɇɢɡɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɑɭɜɫɬɜɢɬɟɥɟɧ ɬɨɥɶɤɨ ɤ ɞɟɮɟɤɬɚɦ ɫɨ 
ɫɬɨɪɨɧɵ ɞɨɫɬɭɩɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɗɥɟɤɬɪɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɶ (ɗɄ) 

Ɉɰɟɧɤɢ ɰɟɥɨɫɬɧɨɫɬɢ ɢɡɨɥɹɰɢɨɧɧɵɯ 
ɩɨɤɪɵɬɢɣ 

ɀɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɱɢɫɬɨɬɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ 

Ɍɪɭɞɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɢɡɦɟɪɟɧɢɹ 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɞɨɫɬɨɢɧɫɬɜɚ, ɧɟɞɨɫɬɚɬɤɢ ɢ ɩɪɢɧɰɢɩɵ ɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ 

ɦɟɬɨɞɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ:  

 ɞɥɹ ɨɛɫɥɟɞɨɜɚɧ ɢɹ ɬɪ  ɭɛɨɩɪ ɨɜɨɞɨɜ ɨɩɬɢɦɚɥɶɧ  ɵɦɢ ɩɨ ɫɜɨɢɦ 

ɯɚɪ  ɚɤɬɟɪ ɢɫɬɢɤɚɦ ɢ ɲɢɪ  ɨɤɨɦɭ ɪ  ɚɫɩɪ ɨɫɬɪ ɚɧ  ɟɧ ɢɸ ɹɜɥɹɸɬɫɹ ɭɥɶɬɪ  ɚɡɜɭɤɨɜɵɟ ɢ 

ɜɢɯɪ ɟɬɨɤɨɜɵɟ ɞɟɮɟɤɬɨɫɤɨɩɵ. 

 ɷɮɮɟɤɬɢɜɧ ɨɫɬɶ ɜɵɹɜɥɟɧ  ɢɹ ɤɨɪ ɪ ɨɡɢɨɧ ɧ  ɵɯ ɩɨɜɪ  ɟɠɞɟɧ ɢɣ ɫ ɩɨɦɨɳɶɸ 

ɭɥɶɬɪ  ɚɡɜɭɤɨɜɵɯ ɞɟɮɟɤɬɨɫɤɨɩɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧ  ɚ ɜ ɪ ɟɡɭɥɶɬɚɬɟ 

ɞɨɩɨɥɧ ɢɬɟɥɶɧ  ɨɣ ɨɛɪ ɚɛɨɬɤɢ ɪ ɟɡɭɥɶɬɚɬɨɜ ɞɟɮɟɤɬɨɫɤɨɩɢɢ. 

 ɨɫɨɛɨɟ ɜɧ  ɢɦɚɧ ɢɟ ɫɬɨɢɬ ɭɞɟɥɹɬɶ ɦɚɬɟɪ  ɢɚɥɭ ɢɫɫɥɟɞɭɟɦɨɣ 

ɩɨɜɟɪ ɯɧ ɨɫɬɢ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɬɨɱɧ  ɨɫɬɶ ɞɢɚɝɧ  ɨɫɬɢɤɢ ɢ ɦɢɧ  ɢɦɚɥɶɧ ɚɹ 

ɩɨɝɪ ɟɲɧ ɨɫɬɶ [34]. 

1.3. Ɋɨɛɨɬɢɡɢɪɨɜɚɧɧɚɹ ɜɧɭɬɪɢɬɪɭɛɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ 

ȼ ɞɟɣɫɬɜɭɸɳɟɣ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɝɚɡɨɩɪɨɜɨɞɵ 

ɪɚɡɧɵɯ ɩɨɤɨɥɟɧɢɣ, ɢɦɟɸɳɢɟ ɤɨɧɫɬɪɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ. Ɍɚɤ, ɜ ɩɟɪɜɵɟ ɝɨɞɵ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɟ ɭɱɢɬɵɜɚɥɢ 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɡɞɚɧɧɵɯ ɜɩɨɫɥɟɞɫɬɜɢɢ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɞɟɮɟɤɬɨɫɤɨɩɨɜ, ɢ 

ɩɨɷɬɨɦɭ ɧɚ ɬɪɚɫɫɚɯ ɢɦɟɸɬɫɹ ɭɱɚɫɬɤɢ, ɧɟɩɪɢɝɨɥɧɵɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɧɭɬɪɢɬɪɭɛɧɵɯ 

ɞɟɮɟɤɬɨɫɤɨɩɨɜ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɭɱɚɫɬɤɢ ɫ ɦɚɥɵɦ ɪɚɞɢɭɫɨɦɢɡɝɢɛɚ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ (R≤3D); ɩɟɪɟɦɟɧɧɵɦ ɞɢɚɦɟɬɪɨɦ; ɩɪɹɦɵɦɢ ɜɪɟɡɤɚɦɢ ɜ ɨɫɧɨɜɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞ. ɇɚ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɫɬɚɧɞɚɪɬɧɵɟ ɜɧɭɬɪɢɬɪɭɛɧɵɟ 

ɞɟɮɟɤɬɨɫɤɨɩɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɱɬɨ, ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɬɚɤɢɯ ɭɱɚɫɬɤɨɜ. 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɬɪɭɞɧɨɫɬɢ ɜɨɡɧɢɤɚɚɸɬ ɢ ɫɩɨɞɜɨɞɧɵɦɢ ɩɟɪɟɯɨɞɚɦɢ, ɝɚɡɨɩɪɨɜɨɞɚɦɢ 

ɫ ɧɢɡɤɢɦ ɞɚɜɥɟɧɢɟɦ ɢ ɬ.ɩ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɚɹ ɫɢɬɭɚɰɢɹ ɜɨɡɧɢɤɚɟɬ ɩɪɢɦɟɪɧɨ 

ɧɚ 40% ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢɯ 

ɠɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ 

ɜɧɭɬɪɢɬɪɭɛɧɵɟ ɞɟɮɟɤɬɨɫɤɨɩɵ. Ɍɟɯɧɨɥɨɝɢɹ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɵɥɚ ɨɩɪɨɛɨɜɚɧɚ ɜ 

2015 ɝ. ɧɚ ɝɚɡɨɩɪɨɜɨɞɚɯ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɟɜɚɫɬɨɩɨɥɶ». 

ɇɚɢɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɥɨɠɧɵɦ ɢ ɬɪɭɞɨɟɦɤɢɦ ɷɬɚɩɨɦ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɹɜɥɹɟɬɫɹ 

ɩɨɥɧɚɹ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɷɤɫɩɟɪɬɢɡɵ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɰɟɥɶɸ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɜɫɟɯ ɛɟɡ 

ɢɫɤɥɸɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɬɪɭɛ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 

ɞɟɬɚɥɟɣ ɢ ɬ.ɞ.), ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɷɬɢ ɷɥɟɦɟɧɬɵ, ɚ ɬɚɤɠɟ ɫɜɹɡɵɜɚɸɳɢɟ ɢɯ ɫɜɚɪɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɧɟ ɫɨɞɟɪɠɚɬ ɧɟɞɨɩɭɫɬɢɦɵɯ ɞɟɮɟɤɬɨɜ. 

ɉɪɨɰɟɫɫ ɩɨɫɬɟɩɟɧɧɨɣ ɪɨɛɨɬɢɡɚɰɢɢ ɜɫɟɯ ɫɮɟɪ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ ɧɟ ɨɛɨɲɟɥ 

ɫɬɨɪɨɧɨɣ ɢ ɧɟɮɬɟɝɚɡɨɬɪɚɧɫɩɨɪɬɧɭɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɬɚɥɢ 

ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɩɪɢɦɟɧɹɬɶ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɟ ɞɟɮɟɤɬɨɫɤɨɩɵ. ɇɚ ɫɦɟɧɭ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɬɨɞɚɦ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɢɫɬɟɦ ɩɪɢɲɥɢ ɜɧɭɬɪɢɬɪɭɛɧɵɟ ɢɧɫɩɟɤɰɢɨɧɧɵɟ ɫɧɚɪɹɞɵ-

ɞɟɮɟɤɬɨɫɤɨɩɵ, ɫɨɱɟɬɚɸɳɢɟ ɜ ɫɟɛɟ ɞɨɫɬɨɢɧɫɬɜɚ ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ 

ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɜɵɫɨɤɨɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ [35]. 



 

  29 

 
 

ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

Ɉɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɞɟɮɟɤɬɨɫɤɨɩɚɯ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɜ 

ɨɫɧɨɜɧɨɦ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ 3 ɦɟɬɨɞɨɜ: ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ, ɦɚɝɧɢɬɧɨɝɨ ɢ ɫ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨ – ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ (ɗɆȺɉ) ɢɥɢ ɦɟɬɨɞɚ 

«ɫɭɯɨɝɨ ɭɥɶɬɪɚɡɜɭɤɚ».  

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɧɭɬɪɢɬɪɭɛɧɵɟ ɫɧɚɪɹɞɵ-

ɞɟɮɟɤɬɨɫɤɨɩɵ ɩɪɢɝɨɞɧɵ ɥɢɲɶ ɱɚɫɬɢɱɧɨ, ɩɨɫɤɨɥɶɤɭ ɤɚɦɟɪɚɦɢ ɩɭɫɤɚ-ɩɪɢɟɦɚ 

ɨɛɨɪɭɞɨɜɚɧɵ ɥɢɲɶ ɤɨɥɥɟɤɬɨɪɵ II ɩɨɪɹɞɤɚ ɜ ɫɥɭɱɚɟ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɢɥɢ 

ɲɥɟɣɮɵ-ɤɨɥɥɟɤɬɨɪɵ ɜ ɫɥɭɱɚɟ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 40% ɨɬ 

ɜɫɟɝɨ ɩɪɨɦɵɫɥɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɮɨɧɞɚ. Ɍɚɤɠɟ ɧɟ ɜɫɟɝɞɚ ɜɨɡɦɨɠɧɚ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɫɧɚɪɹɞɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ, ɱɬɨ 

ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɤɚɱɟɫɬɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɬɚɤɢɯ ɩɪɨɛɥɟɦ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɨɛɢɥɶɧɵɟ 

ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɫɩɨɫɨɛɧɵɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɩɨ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɨɩɟɪɚɬɨɪɚ. Ⱦɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɥɢ 

ɫɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɜ ɪɚɡɜɢɬɢɢ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɟɮɟɤɬɨɫɤɨɩɢɢ. 

Ɋɨɛɨɬɢɡɢɪɨɜɚɧɧɚɹ ɜɧɭɬɪɢɬɪɭɛɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ – ɷɬɨ ɷɮɮɟɤɬɢɜɧɨɟ 

ɪɟɲɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɚɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɫɧɚɪɭɠɢ ɡɚɬɪɭɞɧɟɧ ɢɥɢ ɧɟɜɨɡɦɨɠɟɧ. Ⱦɢɚɝɧɨɫɬɢɤɚ 

ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɧɢɤɚɥɶɧɵɯ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ. ȼ ɨɬɥɢɱɢɟ 

ɨɬ ɬɪɚɞɢɰɢɨɧɧɨ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɩɨɪɲɧɟɣ, 

ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɩɨɡɜɨɥɹɸɬ: 

 ɩɪɨɯɨɞɢɬɶ ɧɚɤɥɨɧɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

 ɩɨɜɨɪɚɱɢɜɚɬɶ ɜ ɬɪɨɣɧɢɤɚɯ ɢ ɨɬɜɨɞɚɯ; 

 ɩɪɨɯɨɞɢɬɶ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɭɱɚɫɬɤɚɦɢ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ, ɱɬɨ ɞɟɥɚɟɬ 

ɜɨɡɦɨɠɧɵɦ ɤɨɧɬɪɨɥɶ ɨɛɜɹɡɨɤ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ, ɩɟɪɟɯɨɞɨɜ ɩɨɞ ɜɨɞɧɵɦɢ 

ɩɪɟɝɪɚɞɚɦɢ ɢ ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɦɢ.  

Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɫɩɨɫɨɛɧɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɟɪɟɦɟɳɚɬɶɫɹ 

ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɪɚɡɥɢɱɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɟɨɞɨɥɟɧɢɹ ɬɪɨɣɧɢɤɨɜ 
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ɢ ɪɚɡɜɟɬɜɢɬɟɥɟɣ ɤɚɤ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ, ɬɚɤ ɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

ɍɫɬɪɨɣɫɬɜɚ ɨɫɧɚɳɚɬɶɫɹ ɦɨɞɭɥɹɦɢ, ɨɛɧɚɪɭɠɢɜɚɸɳɢɦɢ ɞɟɮɟɤɬɵ ɧɟɫɤɨɥɶɤɢɦɢ 

ɦɟɬɨɞɚɦɢ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ. 

Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɨɛɨɪɭɞɭɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɪɟɝɢɫɬɪɚɰɢɢ ɩɪɨɣɞɟɧɧɨɝɨ 

ɪɚɫɫɬɨɹɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɡɚɩɢɫɢ ɷɬɢɯ ɞɚɧɧɵɯ ɜɦɟɫɬɟ 

ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɞɟɮɟɤɬɚɯ. ȼɜɟɞɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɢ ɟɝɨ ɢɡɜɥɟɱɟɧɢɟ 

ɧɚɪɭɠɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɥɸɤ-ɥɚɡ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡ ɢɥɢ ɨɛɪɚɬɧɵɣ 

ɤɥɚɩɚɧ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɬɨɱɤɟ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɲɭɪɮɨɜɤɢ ɜ ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɬɚɯ.  

ɉɟɪɟɞɜɢɠɟɧɢɟ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɤɨɥɟɫɧɵɯ ɢɥɢ ɝɭɫɟɧɢɱɧɵɯ ɞɜɢɠɢɬɟɥɟɣ - ɤɪɨɭɥɟɪɨɜ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. 

Ʉɨɥɟɫɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɞɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ, 

ɝɭɫɟɧɢɱɧɵɟ – ɞɥɹ ɝɚɡɨ- ɢ ɧɟɮɬɟɩɪɨɜɨɞɨɜ. Ⱦɥɹ ɩɪɢɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞ.  

ɇɚ ɩɪɚɤɬɢɤɟ ɜɫɬɪɟɱɚɸɬɫɹ ɤɚɤ ɚɜɬɨɧɨɦɧɵɟ ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɧɚ 

ɛɨɪɬɭ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɞɥɹ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɨɜ ɢ ɤɪɨɭɥɟɪɨɜ, ɬɚɤ ɢ 

ɩɪɨɜɨɞɧɵɟ ɦɨɞɟɥɢ, ɫɨɟɞɢɧɟɧɧɵɟ ɤɚɛɟɥɟɦ ɫ ɩɭɥɶɬɨɦ ɨɩɟɪɚɬɨɪɚ. 

Ɂɚɝɪɭɡɤɚ ɫɚɦɨɞɜɢɠɭɳɢɯɫɹ ɞɟɮɟɤɬɨɫɤɨɩɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɩɨɪɨɠɧɟɧɧɵɣ 

ɨɬ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɫɪɟɞɵ ɬɪɭɛɨɩɪɨɜɨɞ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɪɚɫɩɨɥɚɝɚɟɦɨɟ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɦɨɧɢɬɨɪɢɧɝ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɥɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɤɨɧɬɪɨɥɶ, ɩɪɨɮɢɥɟɦɟɬɪɢɸ, ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɫɜɚɪɧɵɯ ɲɜɨɜ ɢ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨ-ɚɤɭɫɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ. 

1.3.1. Ɍɟɥɟɢɧɫɩɟɤɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

Ʉ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɦ ɫɢɫɬɟɦɚɦ ɨɬɧɨɫɹɬ 

ɬɟɥɟɢɧɫɩɟɤɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ɍɟɥɟɢɧɫɩɟɤɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ 

ɜɵɹɜɢɬɶ:  

 ɜɢɞɢɦɵɟ ɞɟɮɟɤɬɵ – ɬɪɟɳɢɧɵ, ɤɨɪɪɨɡɢɨɧɧɵɟ ɭɱɚɫɬɤɢ ɢ ɬ.ɞ.;  

 ɦɟɫɬɚ ɪɚɫɫɬɵɤɨɜɤɢ ɢ ɪɚɡɪɭɲɟɧɢɹ ɬɪɭɛ, ɬɪɟɳɢɧɵ, ɫɜɢɳɢ;  
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

 ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɜɪɟɡɤɢ; 

 ɡɚɫɨɪɵ, ɨɫɬɚɜɥɟɧɧɵɟ ɩɨɫɥɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɥɢ ɪɟɦɨɧɬɚ.  

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɬɟɥɟɢɧɫɩɟɤɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ: 

 ɞɜɢɠɭɳɚɹɫɹ ɤɨɥɟɫɧɚɹ, ɪɟɠɟ ɝɭɫɟɧɢɱɧɚɹ, ɬɟɥɟɠɤɚ - ɤɪɨɭɥɟɪ, ɧɟɫɭɳɚɹ 

ɭɡɟɥ ɤɚɦɟɪɵ ɢ ɨɫɜɟɳɚɸɳɢɟ ɩɨɥɟ ɡɪɟɧɢɹ ɫɜɟɬɨɞɢɨɞɵ;  

 ɤɚɛɟɥɶ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɨɞɚɟɬɫɹ ɩɢɬɚɧɢɟ ɢ ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ ɧɚ 

ɬɟɥɟɠɤɭ, ɚ ɬɚɤɠɟ ɩɟɪɟɞɚɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɤɚɦɟɪɵ;  

 ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, ɫ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɨɧɢɬɨɪɢɧɝ 

ɩɟɪɟɦɟɳɟɧɢɹ ɬɟɥɟɠɤɢ ɢ ɤɚɦɟɪɵ, ɢɡɦɟɧɟɧɢɟ ɩɨɞɫɜɟɬɤɢ, ɢ ɧɚ ɤɨɬɨɪɨɦ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɢ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ.  

əɪɤɢɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɞɚɧɧɨɝɨ ɬɢɩɚ ɹɜɥɹɟɬɫɹ ɦɨɛɢɥɶɧɚɹ 

ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ NG-RX (Ɋɢɫɭɧɨɤ 6). 

 

 
Ɋɢɫɭɧɨɤ 6. Ɇɨɛɢɥɶɧɚɹ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ NG-RX 

 

NG-RX ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɢɚɦɟɬɪɨɦ ɞɨ 300 ɦɦ ɦɟɬɨɞɨɦ ɜɢɡɭɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ. 

ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɚɛɟɥɹ ɞɥɢɧɨɣ 300 ɦ, ɤɨɬɨɪɵɦ 

ɨɧɚ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɭɥɶɬɨɦ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɜɨ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɢɡ ɯɢɦɢɱɟɫɤɢ ɫɬɨɣɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɫɧɚɛɠɟɧɚ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɜɢɞɟɨɤɚɦɟɪɨɣ 

ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɜɨɪɨɬ ɤɚɦɟɪɵ ɧɚ ɭɝɨɥ ɞɨ 84 ⁰ ɜ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨɞɫɜɟɬɤɨɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚɩɪɚɜɥɟɧɢɹ ɢ 
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ɮɨɤɭɫɢɪɨɜɤɢ. Ʉɚɦɟɪɚ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɡɚɩɢɫɶ ɢ ɬɪɚɧɫɥɹɰɢɸ ɧɚ ɦɨɧɢɬɨɪ 

ɨɩɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ [25].  

ɉɨɞɨɛɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɚ DIGIMAX ɫ ɪɨɛɨɬɨɦ FW-150S ɢ ɫɢɫɬɟɦɚ 

TARIS ɫ ɪɨɛɨɬɨɦ SIGMA (Ɋɢɫɭɧɨɤ 7). 

 

 
Ɋɢɫɭɧɨɤ 7. Ɋɨɛɨɬ FW-150S (ɫɥɟɜɚ) ɢ SIGMA (ɫɩɪɚɜɚ) 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ ɨɩɟɪɚɬɨɪ ɭɩɪɚɜɥɹɟɬ ɞɜɢɠɟɧɢɟɦ 

ɞɟɮɟɤɬɨɫɤɨɩɚ ɜ ɬɪɭɛɟ ɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚɛɥɸɞɚɟɬ ɧɚ ɦɨɧɢɬɨɪɟ 

ɫɨɫɬɨɹɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ (Ɋɢɫɭɧɨɤ 3.18) [26], [27]. 

1.3.2. Ɋɟɧɬɝɟɧɨɜɫɤɢɟ ɤɪɨɭɥɟɪɵ 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɤɨɥɶɰɟɜɵɯ ɫɜɚɪɧɵɯ ɲɜɨɜ ɢɫɩɨɥɶɡɭɸɬ ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɢɣ 

ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɜɧɭɬɪɢɬɪɭɛɧɨɦ ɪɟɧɬɝɟɧɨɜɫɤɨɦ ɤɪɨɭɥɟɪɟ CR-219 

(Ɋɢɫɭɧɨɤ 8). 

Ɋɟɧɬɝɟɧɨɜɫɤɢɣ ɤɪɨɭɥɟɪ CR-219 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɚɧɨɪɚɦɧɨɝɨ 

ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ ɨɬ 

200 ɞɨ 530 ɦɦ. 

 
Ɋɢɫɭɧɨɤ 8. Ɋɟɧɬɝɟɧɨɜɫɤɢɣ ɤɪɨɭɥɟɪ CR-219 
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Ʉɪɨɭɥɟɪ ɢɦɟɟɬ ɦɚɝɧɢɬɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ. Ɉɫɧɚɳёɧ ɞɚɬɱɢɤɨɦ ɜɨɞɵ,  

ɞɚɬɱɢɤɨɦ ɩɪɟɩɹɬɫɬɜɢɹ ɢ ɞɚɬɱɢɤɚɦɢ ɤɨɧɰɚ ɬɪɭɛɵ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɜɨ ɜɪɟɦɹ ɤɨɧɬɪɨɥɹ. Ȼɥɚɝɨɞɚɪɹ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɦɚɝɧɢɬɧɨɣ ɩɨɦɟɯɨɡɚɳɢɳёɧɧɨɣ ɫɢɫɬɟɦɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɬɨɱɧɨɟ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ ɤɪɨɭɥɟɪɚ ɜɧɭɬɪɢ ɬɪɭɛɵ.  

ɉɢɬɚɧɢɟ ɤɪɨɭɥɟɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɥɢɬɢɣ-ɢɨɧɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 8 ɱɚɫɚɦ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ 

ɞɟɮɟɤɬɨɫɤɨɩɚ. ɋɤɨɪɨɫɬɶ ɤɪɨɭɥɟɪɚ 13 ɦ/ɦɢɧ. 

1.3.3. Ɍɟɥɟɭɩɪɚɜɥɹɟɦɵɟ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ 100% ɦɨɧɢɬɨɪɢɧɝɚ ɨɫɧɨɜɧɨɝɨ ɬɟɥɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɧɟɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼɂɄ ɢ ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɫɜɚɪɧɵɯ ɲɜɨɜ. ɉɨɷɬɨɦɭ ɤɨɧɫɬɪɭɤɬɨɪɵ ɁȺɈ «Ⱦɢɚɤɨɧɬ» ɪɚɡɪɚɛɨɬɚɥɢ ɢ ɭɫɩɟɲɧɨ 

ɩɪɨɬɟɫɬɢɪɨɜɚɥɢ ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɌȾɄ-400-Ɇ-Ʌ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ 500-1400 ɦɦ 

(Ɋɢɫɭɧɨɤ 9). 

 

 
Ɋɢɫɭɧɨɤ 9. Ɍɟɥɟɭɩɪɚɜɥɹɟɦɵɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɌȾɄ-400-Ɇ-Ʌ 

 

Ⱦɚɧɧɵɣ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɟ ɫɪɟɞɫɬɜɨ ɞɨɫɬɚɜɤɢ (ɜɧɭɬɪɢɬɪɭɛɧɵɣ ɞɟɮɟɤɬɨɫɤɨɩ), ɧɚ 

ɤɨɬɨɪɨɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɦɟɧɧɵɟ ɦɨɞɭɥɢ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ 

ɤɨɧɬɪɨɥɹ: ɜɢɡɭɚɥɶɧɨɝɨ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɦɨɞɭɥɶ ȼɂɄ), ɚ ɬɚɤɠɟ 

ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨ-
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Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɚɤɭɫɬɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ (ɗɆȺɉ) ɩɪɹɦɨɝɨ ɢ ɧɚɤɥɨɧɧɨɝɨ ɜɜɨɞɚ ɍɁ-

ɢɦɩɭɥɶɫɚ (ɗɆȺ-ɦɨɞɭɥɶ).  

ɋɚɦɨɯɨɞɧɵɣ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ 

ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɬɚɤɢɯ ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɨɜ, ɤɚɤ:  

 ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɧɚɤɥɨɧɧɵɟ ɭɱɚɫɬɤɢ;  

 ɤɨɧɢɱɟɫɤɢɟ ɩɟɪɟɯɨɞɵ;  

 ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɬɪɨɣɧɢɤɢ;  

 ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ;  

 ɬɪɭɛɨɩɪɨɜɨɞɵ ɛɟɡ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɚɦɟɪ ɩɭɫɤɚ/ɩɪɢɟɦɚ.  

Ɂɚɝɪɭɡɤɚ ɪɨɛɨɬɚ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɨɩɨɪɨɠɧɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɥɸɤ-ɥɚɡ, ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɛɟɡ ɤɚɦɟɪ ɩɭɫɤɚ-ɩɪɢɟɦɚ.  

ȼɧɭɬɪɢɬɪɭɛɧɵɣ ɞɟɮɟɤɬɨɫɤɨɩ ɫɩɨɫɨɛɟɧ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜɧɭɬɪɢ 

ɨɛɫɥɟɞɭɟɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 240 ɦ ɨɬ ɦɟɫɬ ɡɚɝɪɭɡɤɢ, ɤɚɤ ɩɨ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɫɨ ɫɤɨɪɨɫɬɶɸ 50 ɦɦ/ɫ, ɬɚɤ ɢ ɩɨ ɧɚɤɥɨɧɧɵɦ ɢ 

ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɭɱɚɫɬɤɚɦ Dɧ = 700 – 1000 ɦɦ ɫɨ ɫɤɨɪɨɫɬɶɸ 25 ɦɦ/ɫ.  

Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɧɚɪɭɠɟɧɢɟ ɬɚɤɢɯ ɞɟɮɟɤɬɨɜ, 

ɤɚɤ:  

 ɜɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɩɨɬɟɪɢ ɦɟɬɚɥɥɚ;  

 ɹɡɜɟɧɧɚɹ ɢ ɫɩɥɨɲɧɚɹ ɤɨɪɪɨɡɢɹ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɟɣ; 

 ɬɪɟɳɢɧɨɩɨɞɨɛɧɵɟ ɞɟɮɟɤɬɵ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ;  

 ɨɬɤɥɨɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɬɪɭɛɵ; 

 ɨɬɤɥɨɧɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ 

ɩɪɨɟɤɬɧɨɝɨ;  

 ɨɬɫɥɨɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ [28].  

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɌȾɄ-400-Ɇ-Ʌ ɫɩɨɫɨɛɟɧ ɩɪɨɜɨɞɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ:  

 ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ;  

 ɥɚɡɟɪɧɚɹ ɩɪɨɮɢɥɨɦɟɬɪɢɹ;  
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

 ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɗɆȺɉ;  

Ɇɟɬɨɞ ȼɂɄ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɪɚɡɦɟɪɵ ɜɢɞɢɦɵɯ ɞɟɮɟɤɬɨɜ ɢ ɨɛɴɟɤɬɨɜ 

ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɚ ɬɚɤɠɟ ɢɡɦɟɪɹɬɶ ɝɥɭɛɢɧɭ ɞɟɮɟɤɬɨɜ.  

ɂɡɦɟɪɟɧɢɟ ɨɩɬɢɱɟɫɤɢ ɨɬɤɪɵɬɵɯ ɞɟɮɟɤɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɚɡɟɪɧɨɝɨ ɡɨɧɞɚ, ɩɪɨɟɰɢɪɭɸɳɟɝɨ ɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɨɥɨɫɵ, ɤɨɬɨɪɵɟ ɢɡɦɟɧɹɸɬ ɫɜɨɸ ɮɨɪɦɭ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɥɶɟɮɚ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɨɫɪɟɞɫɬɜɨɦ ɉɈ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɁȺɈ 

«Ⱦɢɚɤɨɧɬ», ɨɩɟɪɚɬɨɪ ɦɨɠɟɬ ɩɪɹɦɨ ɧɚ ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɢ ɢɡɦɟɪɢɬɶ 

ɢɧɬɟɪɟɫɭɸɳɢɟ ɟɝɨ ɨɛɴɟɤɬɵ, ɩɨɩɚɜɲɢɟ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɤɚɦɟɪɵ, ɚ ɬɚɤɠɟ ɢɡɦɟɪɢɬɶ 

ɝɥɭɛɢɧɭ ɞɟɮɟɤɬɨɜ. 

Ɇɟɬɨɞ ɜɢɡɭɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɧɬɪɨɥɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɫɪɟɞɫɬɜɨɦ ɚɧɚɥɢɡɚ ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɣ, ɩɨɥɭɱɚɟɦɵɯ ɫ ɬɟɥɟɜɢɡɢɨɧɧɵɯ ɤɚɦɟɪ. 

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɟɥɟɤɚɦɟɪ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɨɛɡɨɪɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɦ ɤɨɦɩɥɟɤɫɟ ɢ ɫɩɨɫɨɛɧɵɯ ɫɜɨɛɨɞɧɨ 

ɜɪɚɳɚɬɶɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ.  

ȼɧɭɬɪɢɬɪɭɛɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɧɚɥɢɱɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɬɪɭɛɚɯ, ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, ɝɪɹɡɟɜɵɯ ɢ 

ɲɥɚɦɨɜɵɯ ɨɬɥɨɠɟɧɢɣ, ɜɦɹɬɢɧ, ɤɪɭɩɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ, ɚ ɬɚɤɠɟ 

ɭɫɬɚɧɨɜɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ.  

Ɇɟɬɨɞ ɥɚɡɟɪɧɨɣ ɩɪɨɮɢɥɟɦɟɬɪɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɞɟɮɟɤɬɨɜ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ, ɚ ɬɚɤɠɟ 

ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɧɚɥɢɱɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɩɪɟɜɵɲɟɧɢɣ 

ɞɨɩɭɫɬɢɦɨɣ ɨɜɚɥɶɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ [29].  

ɉɪɢɧɰɢɩ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɦɟɬɨɞɚ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨ-ɚɤɭɫɬɢɱɟɫɤɢɦɢ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɨɩɢɫɚɧ ɜɵɲɟ, ɜ ɩɪɨɰɟɫɫɟ ɞɢɚɝɧɨɫɬɢɤɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ 

ɫɞɜɢɝɨɜɵɟ ɜɨɥɧɵ SH ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɥɹɪɢɡɚɰɢɟɣ. Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ 

ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ ɩɪɢ ɜɨɡɞɭɲɧɨ ɡɚɡɨɪɟ ɞɨ 2 ɦɦ 

ɦɟɠɞɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɢ ɦɟɬɚɥɥɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɗɬɨ ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ 

ɩɪɨɜɟɞɟɧɢɟ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɧɬɚɤɬɧɨɣ ɠɢɞɤɨɫɬɢ ɩɨ ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɱɟɪɟɡ ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ 
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[5]. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɦɨɞɭɥɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɟɠɢɦɵ ɩɪɹɦɨɝɨ ɢ ɧɚɤɥɨɧɧɨɝɨ ɜɜɨɞɚ 

ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɫɢɝɧɚɥɨɜ (Ɋɢɫɭɧɨɤ 10). 

 

 
Ɋɢɫɭɧɨɤ 10. Ɋɟɠɢɦɵ ɜɜɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɜɨɥɧ 

 

ȼ ɪɟɠɢɦɟ ɩɪɹɦɨɝɨ ɜɜɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɜɨɥɧɵ ɧɚɩɪɚɜɥɟɧɵ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɫɬɟɧɤɟ ɬɪɭɛɵ. Ʉɨɧɬɪɨɥɶ ɜ ɷɬɨɦ ɪɟɠɢɦɟ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɪɢɬɶ 

ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɬɪɭɛɵ ɢ ɜɵɹɜɢɬɶ ɜɧɭɬɪɟɧɧɢɟ ɞɟɮɟɤɬɵ ɦɟɬɚɥɥɚ, 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɩɚɪɚɥɥɟɥɶɧɨ ɫɬɟɧɤɚɦ ɬɪɭɛɵ ɞɟɮɟɤɬɵ (ɪɚɫɫɥɨɟɧɢɹ, ɥɢɤɜɚɰɢɢ). 

ȼ ɪɟɠɢɦɟ ɧɚɤɥɨɧɧɨɝɨ ɜɜɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɜɨɥɧɵ ɧɚɩɪɚɜɥɟɧɵ ɩɨɞ ɭɝɥɨɦ ɤ 

ɫɬɟɧɤɟ ɬɪɭɛɵ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɜɵɹɜɥɹɟɬɫɹ ɬɪɟɳɢɧɨɩɨɞɨɛɧɵɟ ɞɟɮɟɤɬɵ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɄɊɇ, ɚ ɬɚɤɠɟ ɩɢɬɬɢɧɝɨɜɚɹ ɤɨɪɪɨɡɢɹ [16].  

ɉɪɢ ɞɜɢɠɟɧɢɢ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɨɢɫɯɨɞɢɬ ɪɨɬɚɰɢɹ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɦɨɞɭɥɹ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɫɥɟɞɨɜɚɧɢɟ 100% ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɥɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ (Ɋɢɫɭɧɨɤ 11). 

 

 
Ɋɢɫɭɧɨɤ 11. ȼɪɚɳɟɧɢɟ ɗɆȺ ɦɨɞɭɥɹ 

 

Ʉɨɧɬɪɨɥɶ ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɗɆȺ ɤɨɧɬɪɨɥɹ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɦɭɥɶɬɢɫɟɧɫɨɪɧɵɯ ɗɆȺ-

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ ɨɬ ɲɜɚ (Ɋɢɫɭɧɨɤ 12). 
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Ʉɨɧɫɬɪɭɤɰɢɹ ɗɆȺ-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɤɥɨɧɧɵɣ ɜɜɨɞ 

ɫɢɝɧɚɥɨɜ (25-40⁰) ɧɚ ɪɚɡɥɢɱɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɲɜɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ 

ɤɨɧɬɪɨɥɶ ɜɫɟɝɨ ɬɟɥɚ ɲɜɚ ɢ ɨɤɨɥɨɲɨɜɧɨɣ ɡɨɧɵ. 

 

 
Ɋɢɫɭɧɨɤ 12. Ʉɨɧɬɪɨɥɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɗɆȺ ɬɟɯɧɨɥɨɝɢɢ ɩɪɹɦɨɝɨ ɜɜɨɞɚ ɢ ɧɚɤɥɨɧɧɨɝɨ ɜɜɨɞɚ 

ɩɨɡɜɨɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɦ ɫɩɟɰɢɚɥɢɫɬɚɦ ɜɵɹɜɥɹɬɶ ɜɧɭɬɪɟɧɧɸɸ ɢ ɜɧɟɲɧɸɸ 

ɤɨɪɪɨɡɢɸ ɦɟɬɚɥɥɚ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɨɣ ɞɟɮɟɤɬɚ ɨɬ 1 ɦɦ (ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ 

ɨɛɧɚɪɭɠɟɧɢɹ 90%) ɢ ɬɨɱɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɹ ± 0,5 ɦɦ (ɫ ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ 80%).  

Ⱦɥɹ ɜɵɛɨɪɚ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɹ ɧɚ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɦ 

ɭɫɬɪɨɣɫɬɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɟɧɚ ɦɨɞɭɥɟɣ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɬɨɱɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ [30]. 

 ɋɭɳɟɫɬɜɭɸɬ ɞɪɭɝɢɟ, ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɟ ɫɟɛɹ ɫɚɦɨɞɜɢɠɭɳɢɟɫɹ 

ɞɟɮɟɤɬɨɫɤɨɩɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɞɥɹ ȼɌȾ ɤɨɦɛɢɧɚɰɢɸ ɜɢɡɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 

ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ «ɫɭɯɨɝɨ» ɦɟɬɨɞɨɜ. Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɪɚɡɪɚɛɨɬɨɤ ɹɜɥɹɟɬɫɹ 

ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɦɩɚɧɢɢ ɈȺɈ «Ɉɪɝɷɧɟɪɝɨɝɚɡ», ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ 

ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 700-1000 ɦɦ (Ɋɢɫɭɧɨɤ 13). 

 

 
Ɋɢɫɭɧɨɤ 13. Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɦɩɚɧɢɢ ɈȺɈ «Ɉɪɝɷɧɟɪɝɨɝɚɡ» 
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ɍɫɬɪɨɣɫɬɜɨ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɥɟɫɧɨ-ɲɚɝɚɸɳɢɦ ɫɨɱɥɟɧɟɧɧɵɦ ɬɪɚɧɫɩɨɪɬɧɵɦ 

ɫɪɟɞɫɬɜɚɦ ɢ ɫɨɫɬɨɢɬ ɢɡ ɩɨɞɜɢɠɧɨɝɨ ɚɩɩɚɪɚɬɚ ɢ ɞɢɚɝɧɨɫɬɢɪɭɸɳɢɯ ɦɨɞɭɥɟɣ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ȼɂɄ ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɗɆȺ ɤɨɧɬɪɨɥɹ [31].  

ɉɨɞɜɢɠɧɵɣ ɚɩɩɚɪɚɬ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɫɟɤɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 

ɦɟɯɚɧɢɡɦɨɦ ɫɨɱɥɟɧɟɧɢɹ, ɞɥɹ ɭɞɨɛɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɜ ɬɪɭɛɟ ɢ ɩɪɨɯɨɠɞɟɧɢɹ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɨɣɧɢɤɨɜ. Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɜɢɠɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɩɨɪɧɵɟ ɦɟɯɚɧɢɡɦɵ (Ɋɢɫɭɧɨɤ 14). 

 

 
Ɋɢɫɭɧɨɤ 14. Ɋɚɫɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɚɩɩɚɪɚɬɚ 

  

Ɂɚɝɪɭɡɤɚ ɤɨɦɩɥɟɤɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɥɸɤ-ɥɚɡ, ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɢɥɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɨɪɨɠɧɟɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ. 

Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɚɜɬɨɧɨɦɧɨɣ, ɩɢɬɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ɍɩɪɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 

ɬɟɯɧɨɥɨɝɢɢ Wi-Fi. 

ɋɤɨɪɨɫɬɶ ɚɩɩɚɪɚɬɚ ɞɨ 10 ɦ/ɦɢɧ. ȼ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɤɚɱɟɧɢɹ ɧɚ ɤɨɥɟɫɚɯ, ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ – ɜ ɲɚɝɚɸɳɟɦ ɪɟɠɢɦɟ. 

Ⱦɥɹ ȼɂɄ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɫɧɚɛɠɟɧ 2 ɤɚɦɟɪɚɦɢ ɜɵɫɨɤɨɝɨ 

ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɫɟɤɰɢɹɯ. Ɉɛɧɚɪɭɠɟɧɢɟ ɧɟɜɢɞɢɦɵɯ ɩɪɢ ȼɂɄ 

ɞɟɮɟɤɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ ɗɆȺ ɤɨɧɬɪɨɥɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɜɨɞɢɬɶ ɫɩɥɨɲɧɨɣ ɦɨɧɢɬɨɪɢɧɝ ɩɨ ɧɟɨɱɢɳɟɧɧɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ [32].  

ɍɫɬɪɨɣɫɬɜɨɦ, ɩɨɞɨɛɧɵɦ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɜɵɲɟ ɹɜɥɹɟɬɫɹ ɢ ɫɤɚɧɟɪ-

ɞɟɮɟɤɬɨɫɤɨɩ Ⱥ2072 IntroScan (Ɋɢɫɭɧɨɤ 15), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, 
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ɫɟɥɟɤɰɢɢ ɬɢɩɨɜ ɢ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɟɮɟɤɬɨɜ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɬɪɭɛ ɢ 

ɫɜɚɪɧɵɯ ɞɟɮɟɤɬɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ (ȼɌȾ) 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  

 

 
Ɋɢɫɭɧɨɤ 15. Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ Ⱥ2072 «IntroScan» 

 

ɋɤɚɧɟɪ-ɞɟɮɟɤɬɨɫɤɨɩ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɧɭɬɪɢɬɪɭɛɧɵɣ ɤɨɧɬɪɨɥɶ ɛɟɡ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɢɡɜɨɞɢɬ ɨɛɫɥɟɞɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ 

ɦɟɬɚɥɥɚ ɢ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɥɟɜɢɡɢɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ ɢ ɚɧɬɟɧɧɵɯ ɪɟɲɟɬɨɤ ɫ ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɞɚɬɱɢɤɚɦɢ ɫ ɫɭɯɢɦ ɬɨɱɟɱɧɵɦ 

ɤɨɧɬɚɤɬɨɦ (ɜɨɥɧɨɜɨɞɧɵɣ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ, ɩɨɩɟɪɟɱɧɚɹ ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ 

ɜɨɥɧɚ SH-ɩɨɥɹɪɢɡɚɰɢɹ).  

Ⱥ2072 IntroScan (Ɋɢɫɭɧɨɤ 16) ɫɩɨɫɨɛɟɧ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ (ɬɪɭɛɵ, ɨɬɜɨɞɵ, 

ɬɪɨɣɧɢɤɢ, ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɪɦɚɬɭɪɚ) ɞɢɚɦɟɬɪɨɦ ɨɬ 300 ɦɦ. Ɇɚɥɵɟ 

ɪɚɡɦɟɪɵ ɩɥɚɬɮɨɪɦɵ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɝɪɭɡɤɭ ɞɟɮɟɤɬɨɫɤɨɩɚ ɜɨ 

ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ ɱɟɪɟɡ ɥɸɤ-ɥɚɡɵ, ɤɪɵɲɤɢ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ ɪɚɡɦɟɪɚɦɢ 300×250 ɦɦ. 

Ȼɥɚɝɨɞɚɪɹ ɱɟɬɵɪɟɦ ɦɚɝɧɢɬɧɵɦ ɦɨɬɨɪɤɨɥɟɫɚɦ ɋȾ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ 

ɫɬɟɧɚɦ ɬɪɭɛɨɩɪɨɜɨɞɚ. ȼ ɦɨɬɨɪ-ɤɨɥɟɫɧɵɣ ɦɨɞɭɥɶ ɜɫɬɪɨɟɧɵ ɞɚɬɱɢɤɢ ɏɨɥɥɚ, 

ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɤɨɧɬɭɪɚ «ɤɨɥɟɫɨ – 

ɩɨɜɟɪɯɧɨɫɬɶ», ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɤ ɪɟɝɢɫɬɪɚɰɢɸ ɩɟɪɟɟɡɞɚ ɫɬɵɤɨɜɵɯ ɫɜɚɪɧɵɯ 

ɲɜɨɜ, ɬɚɤ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ «ɨɬɪɵɜɚ» ɤɨɥɟɫɚ ɨɬ ɮɟɪɪɨɦɚɝɧɢɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɪɢ ɧɚɟɡɞɟ ɧɚ ɩɪɟɩɹɬɫɬɜɢɟ.  
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

Ɍɪɚɧɫɩɨɪɬɧɵɣ ɦɨɞɭɥɶ ɞɟɮɟɤɬɨɫɤɨɩɚ ɨɫɧɚɳɟɧ ɬɪɟɯɨɫɟɜɵɦ ɞɚɬɱɢɤɨɦ 

ɧɚɤɥɨɧɚ, ɱɬɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɞɚɬɱɢɤɨɦ ɩɭɬɢ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɬɪɟɯɦɟɪɧɭɸ 

ɤɚɪɬɭ ɩɪɨɣɞɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɌɌ Ʉɋ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɨɩɟɪɚɬɨɪɚ. ɋɤɨɪɨɫɬɶ 

ɩɟɪɟɦɟɳɟɧɢɹ ɋȾ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɪɟɠɢɦɟ ɫɨɫɬɚɜɥɹɟɬ 5 ɦ/ɦɢɧ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɨɩɟɪɚɰɢɣ ɇɄ ɫɤɨɪɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɹ.  

Ɍɟɥɟɜɢɡɢɨɧɧɨ-ɨɩɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɫɤɚɧɟɪɚ, ɜɤɥɸɱɚɸɳɚɹ ɜɢɞɟɨɤɚɦɟɪɵ 

ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ, ɞɜɚ ɫɜɟɬɨɞɢɨɞɧɵɯ ɩɪɨɠɟɤɬɨɪɚ ɢ ɩɪɢɜɨɞ ɩɨɜɨɪɨɬɚ ɦɨɞɭɥɹ 

ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɢɡɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɜ 

ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ȼɌȾ.  

ȼ ɩɪɨɰɟɫɫɟ ɤɨɧɬɪɨɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ ɫ ɗɆȺ-

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɫ ɫɭɯɢɦ ɬɨɱɟɱɧɵɦ ɤɨɧɬɚɤɬɨɦ (ɋɌɄ), ɩɨɡɜɨɥɹɸɳɢɦ 

ɜɨɡɛɭɠɞɚɬɶ ɢ ɩɪɢɧɢɦɚɬɶ ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɜ ɫɬɟɧɤɟ ɞɟɬɚɥɟɣ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɬɚɤɬɧɨɣ ɠɢɞɤɨɫɬɢ – ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɬɪɟɧɢɹ 

ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɪɨɬɟɤɬɨɪɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɦɟɬɚɥɥɚ (ɩɨɢɫɤ 

ɞɟɮɟɤɬɨɜ ɫ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 10% ɨɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɷɮɮɟɤɬɢɜɧɚɹ 

ɞɥɢɧɚ ɤɨɧɬɪɨɥɹ ɞɨ 4 000 ɦɦ). ɋɤɚɧɟɪ-ɞɟɮɟɤɬɨɫɤɨɩ ɩɪɨɢɡɜɨɞɢɬ ɨɩɟɪɚɬɢɜɧɵɣ 

ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɫ ɦɝɧɨɜɟɧɧɨɣ ɜɵɞɚɱɟɣ ɦɨɞɟɥɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɮɨɪɦɚɬɟ 3D 

(Ɋɢɫɭɧɨɤ 16) [33].  

 

 
Ɋɢɫɭɧɨɤ 16. ɉɪɢɧɰɢɩ ɢ ɪɟɡɭɥɶɬɚɬɵ ɞɢɚɝɧɨɫɬɢɤɢ ɫɤɚɧɟɪ-ɞɟɮɟɤɬɨɫɤɨɩɨɦ 

Ⱥ2072 IntroScan 
 

ɋɨɜɪɟɦɟɧɧɵɟ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ – ɷɬɨ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɨɞɨɜ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ. 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

Ʉɨɦɛɢɧɚɰɢɹ ɦɟɬɨɞɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɬɨɱɧɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ 

ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɢɯ ɪɚɡɦɟɪɨɜ, ɮɨɪɦɵ ɢ ɩɨɡɜɨɥɹɟɬ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɰɟɧɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɞɢɚɝɧɨɫɬɢɪɭɟɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɢ ɟɝɨ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ.  

Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫɚɦɨɞɜɢɠɭɳɢɯɫɹ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2. 

 

Ɍɚɛɥɢɰɚ 2 Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫɚɦɨɞɜɢɠɭɳɢɯɫɹ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ 
Ⱦɨɫɬɨɢɧɫɬɜɚ  ɇɟɞɨɫɬɚɬɤɢ  

Ɉɛɧɚɪɭɠɟɧɢɹ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɞɟɮɟɤɬɨɜ 

ɝɥɭɛɢɧɨɣ ɨɬ 10 % ɬɨɥɳɢɧɵ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 

ȼɵɫɨɤɢɟ ɭɛɵɬɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢɡ-ɡɚ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɨɫɬɚɧɨɜɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɟɝɨ ɩɨɥɧɨɦ ɨɩɨɪɨɠɧɟɧɢɢ 

ȼɵɫɨɤɚɹ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɫɜɹɡɢ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɨɞɨɜ 

ɤɨɧɬɪɨɥɹ 

Ɉɝɪɚɧɢɱɟɧɧɵɣ ɡɚɩɚɫ ɯɨɞɚ ɜ ɫɜɹɡɢ ɫ ɞɥɢɧɨɣ 

ɤɚɛɟɥɹ ɢɥɢ ɫ ɪɟɫɭɪɫɨɦ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 

ɛɚɬɚɪɟɢ 

ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɡɤɢ ɞɟɮɟɤɬɨɫɤɨɩɚ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɦɟɪ 

ɩɭɫɤɚ-ɩɪɢɟɦɚ 

ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 

ɢ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼɵɫɨɤɚɹ ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɋɥɨɠɧɨɫɬɶ ɨɰɟɧɤɢ ɝɥɭɛɢɧɵ 

ɬɪɟɳɢɧɨɩɨɞɨɛɧɵɯ ɞɟɮɟɤɬɨɜ 

ɍɩɪɚɜɥɟɧɢɟ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɇɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɜɧɭɬɪɢɬɪɭɛɧɵɦɢ ɫɧɚɪɹɞɚɦɢ-

ɞɟɮɟɤɬɨɫɤɨɩɚɦɢ 

Ɉɬɫɭɬɫɬɜɢɟ ɲɭɪɮɨɜɤɢ ɭɱɚɫɬɤɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɭɞɚɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ȼɌȾ 

ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ (ɧɟ ɛɨɥɟɟ 

300 ɦɦ) ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɢɯ ɝɚɛɚɪɢɬɧɵɯ 

ɪɚɡɦɟɪɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɭɫɬɪɨɣɫɬɜ. 
ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɭɱɚɫɬɤɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɥɨɠɧɨɣ ɝɟɨɦɟɬɪɢɢ 

 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ 

ɞɜɢɠɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ȼɌȾ 

 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ ɩɨ 

ɧɟɨɱɢɳɟɧɧɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

ȼɵɫɨɤɚɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ 

ɞɚɧɧɵɯ, ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 

ɨɬɱɟɬɚ 
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

1.3.3.1. ɋɪɚɜɧɟɧɢɟ ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɯ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

Ɉɛɨɛɳɚɹ ɢ ɚɧɚɥɢɡɢɪɭɹ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɯ ɫɢɫɬɟɦɚɯ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜɵɲɟ, ɩɪɢɜɟɞɟɦ ɧɟɛɨɥɶɲɨɣ ɨɛɡɨɪ ɫ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɢ 

ɧɟɞɨɫɬɚɬɤɚɦɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. 

Ɉɞɧɨ ɢɡ ɢɡɜɟɫɬɧɵɯ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ ȼɌȾ – ɪɨɛɨɬ-ɬɪɚɤɬɨɪ ɁȺɈ 

«ɄɌɉɂ «Ƚɚɡɩɪɨɟɤɬ» ɪɚɛɨɬɚɟɬ ɜ ɨɫɧɨɜɧɨɦ ɤɚɤ ɬɨɥɳɢɧɨɦɟɪ, ɜɵɹɜɥɹɸɳɢɣ ɨɛɳɭɸ 

ɢ ɹɡɜɟɧɧɭɸ ɤɨɪɪɨɡɢɸ [36]. ɉɪɢ ɷɬɨɦ ɜɪɚɳɚɸɳɢɣɫɹ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɚɤɭɫɬɢɱɟɫɤɢɣ ɞɚɬɱɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɜɵɡɜɚɧɧɵɯ ɄɊɇ: ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ ɨɧ ɨɛɧɚɪɭɠɢɜɚɟɬ 

ɬɪɟɳɢɧɵ ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 30-40 % ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɵ. 

Ɂɚɝɪɭɡɤɚ ɪɨɛɨɬɚ-ɬɪɚɤɬɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɬɪɟɛɭɟɬ ɲɭɪɮɨɜɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ 

ɨɝɧɟɜɵɯ ɪɚɛɨɬ ɩɨ ɜɵɪɟɡɤɟ ɧɟɫɤɨɥɶɤɢɯ ɤɚɬɭɲɟɤ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ. Ʉ ɬɨɦɭ ɠɟ ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɫɩɨɫɨɛɧɨ ɩɪɨɯɨɞɢɬɶ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɬɪɨɣɧɢɤɢ, ɱɬɨ ɪɟɡɤɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɛɥɚɫɬɶ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

Ɋɨɛɨɬ-ɫɤɚɧɟɪ ɧɚ ɦɚɝɧɢɬɧɵɯ ɤɨɥɟɫɚɯ ɁȺɈ «ɂɧɬɪɨɫɤɚɧ Ɍɟɯɧɨɥɨɞɠɢ» [37] 

ɜɵɹɜɥɹɟɬ ɬɪɟɳɢɧɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɢɡ-ɡɚ ɄɊɇ, ɝɥɭɛɢɧɨɣ ɨɬ 15 % ɫɬɟɧɤɢ ɬɪɭɛɵ, 

ɦɨɠɟɬ ɡɚɝɪɭɠɚɬɶɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɱɟɪɟɡ ɥɸɤ-ɥɚɡ ɢɥɢ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ, ɫɩɨɫɨɛɟɧ 

ɩɪɨɯɨɞɢɬɶ ɜɟɪɬɢɤɚɥɶɧɵɟ ɬɪɨɣɧɢɤɢ. ɇɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɪɨɛɨɬɚ, ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɞɚɸɬ ɩɪɟɢɦɭɳɟɫɬɜɨ, ɩɨɡɜɨɥɹɹ ɜɵɩɨɥɧɹɬɶ ȼɌȾ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɚɥɵɯ 

ɞɢɚɦɟɬɪɨɜ, ɚ ɫ ɞɪɭɝɨɣ – ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬ ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɡɚɞɚɧɧɨɣ 

ɞɢɫɬɚɧɰɢɢ.  

ȿɳɟ ɨɞɢɧ ɜɚɪɢɚɧɬ ɊȾ – ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɟ ɫɪɟɞɫɬɜɨ ɞɢɚɝɧɨɫɬɢɤɢ ȺɈ 

«Ɉɪɝɷɧɟɪɝɨɝɚɡ» [32], ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɞɟɮɟɤɬɨɜ, 

ɜɨɡɧɢɤɲɢɯ ɢɡ-ɡɚ ɄɊɇ. Ɉɧɨ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ ɬɪɟɳɢɧɵ ɝɥɭɛɢɧɨɣ ɨɬ 5 % 

ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɥɸɤ/ɥɚɡ ɢɥɢ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɛɟɡ 

ɪɚɡɪɟɡɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɫɩɨɫɨɛɧɨ ɩɪɨɯɨɞɢɬɶ ɥɸɛɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɬɪɨɣɧɢɤɢ 

ɢ ɭɱɚɫɬɤɢ. Ɂɚ ɨɞɧɭ ɡɚɝɪɭɡɤɭ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɞɚɧɧɵɣ ɊȾ ɦɨɠɟɬ ɛɟɡ ɩɨɞɡɚɪɹɞɤɢ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɩɪɨɜɟɫɬɢ ɫɩɥɨɲɧɨɟ ɫɤɚɧɢɪɨɜɚɧɢɟ 250 ɩɨɝ.ɦ ɬɪɭɛɵ ɫ 

ɩɪɨɯɨɠɞɟɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɢɥɢ ɬɪɨɣɧɢɤɨɜɵɯ 

ɷɥɟɦɟɧɬɨɜ[13].  
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɋɪɚɜɧɟɧɢɟ ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ ɞɟɮɟɤɬɨɫɤɨɩɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ Ɍɚɛɥɢɰɟ 3. 

ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɜɵɡɜɚɧɧɵɯ 

ɤɨɪɪɨɡɢɟɣ, ɫ ɩɨɦɨɳɶɸ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɭɫɬɪɨɣɫɬɜ ɩɪɢɛɥɢɡɢɬɫɹ ɤ 

ɜɟɪɨɹɬɧɨɫɬɢ ɜɵɹɜɥɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɞɟɮɟɤɬɨɜ ɩɪɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɦ 

ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ. ɂ ɟɳɟ ɨɞɧɢɦ ɨɱɟɧɶ ɜɚɠɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɩɨɞɨɛɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɜɧɨɫɢɬ ɱɟɥɨɜɟɱɟɫɤɢɣ 

ɮɚɤɬɨɪ [14]. 

 

Ɍɚɛɥɢɰɚ 3 ɋɪɚɜɧɟɧɢɟ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɞɟɮɟɤɬɨɫɤɨɩɨɜ 
Ɋɚɡɪɚɛɨɬɱɢɤ ɁȺɈ «ɂɧɬɪɨɋɤɚɧ 

Ɍɟɯɧɨɥɨɞɠɢ» 
ɈȺɈ 

«Ɉɪɝɷɧɟɪɝɨɝɚɡ» 
ɁȺɈ «Ⱦɢɚɤɨɧɬ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɤɚɧɟɪ–ɞɟɮɟɤɬɨɫɤɨɩ 

Ⱥ2072 «IntroScan» 

ɤɨɦɩɥɟɤɫ 

ɞɟɮɟɤɬɨɫɤɨɩɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɌȾɄ-400-Ɇ-Ʌ 

ɍɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ 
ɨɛɫɥɟɞɭɟɦɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɦɦ 

Ⱦɭ 500-1400 Ⱦɭ 700-1000 Ⱦɭ 500-1400 

Ɇɚɫɫɚ, ɤɝ 12 85 100 

Ⱦɚɥɶɧɨɫɬɶ ɤɨɧɬɪɨɥɹ 
ɨɬ ɦɟɫɬɚ ɡɚɝɪɭɡɤɢ, ɦ 

ɞɨ 1500 ɞɨ 1000 ɞɨ 550 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɫɪɟɞɫɬɜ ȼɌȾ, ɦ/ɦɢɧ 

5 10 12 

Ʌɢɧɢɹ ɫɜɹɡɢ ɛɟɫɩɪɨɜɨɞɧɚɹ ɫɜɹɡɶ 

(Wi-Fi-ɤɚɧɚɥ) ɞɨ 8 

ɱɚɫɨɜ ɚɜɬɨɧɨɦɧɨɣ 

ɪɚɛɨɬɵ 

ɛɟɫɩɪɨɜɨɞɧɚɹ ɫɜɹɡɶ 

(Wi-Fi-ɤɚɧɚɥ) ɞɨ 3,5 

ɱɚɫɨɜ ɚɜɬɨɧɨɦɧɨɣ 

ɪɚɛɨɬɵ 

ɤɚɛɟɥɶ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ 

Ɂɚɝɪɭɡɤɚ-ɜɵɝɪɭɡɤɚ ɥɸɤ-ɥɚɡ Ⱦɭ 400 ɦɦ, 
ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡ 

ɥɸɤ-ɥɚɡ Ⱦɭ 700 ɦɦ, 
ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡ 

ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 

Ⱦɭ 700 ɦɦ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɪɟɡ 

ȼɢɞ ɤɨɧɬɪɨɥɹ ȼɌɈ, ȼɂɄ, ɍɁɄ ȼɂɄ, ɍɁɄ ɗɆȺ 

ɤɨɧɬɪɨɥɹ 

ȼɌɈ, ȼɂɄ, ɍɁɄ, 
ɍɁɌ 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɚɤɭɫɬɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ 

15 % ɨɬ ɬɨɥɳɢɧɵ 

ɫɬɟɧɤɢ; 30% ɨɬ 

ɬɨɥɳɢɧɵ ɫɜɚɪɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ. 

ɝɥɭɛɢɧɨɣ ɨɬ 5 % 

ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ 

ɬɪɭɛɵ 

ɛɨɥɟɟ 30-40 % 

ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ 

ɬɪɭɛɵ 

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1 

Ɉɛ ɚɤɬɭɚɥɶɧɨɫɬɢ ɬɟɦɵ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɝɨɜɨɪɹɬ ɜɵɫɨɤɢɟ ɬɟɦɩɵ 

ɪɨɫɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɟɮɟɤɬɨɫɤɨɩɚ ɢ ɬɪɭɛɵ. ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ 
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Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ 

ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ, ɩɨɠɚɥɭɣ, ɫɚɦɵɦ ɩɥɨɞɨɬɜɨɪ ɧ ɵɦ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ 

ɇɄ ɨɫɧ ɨɜɧ ɨɝɨ ɦɟɬɚɥɚ ɤɚɤ ɬɟɯɧ ɨɥɨɝɢɱɟɫɤɢɯ ɬɚɤ ɢ ɦɚɝɢɫɬɪ ɚɥɶɧ ɵɯ 

ɬɪ ɭɛɨɩɪ ɨɜɨɞɨɜ. ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧ ɨɫɬɶ, ɛɟɡɨɩɚɫɧ ɨɫɬɶ ɩɪ ɢɦɟɧ ɟɧ ɢɹ ɢ 

ɨɩɟɪ ɚɬɢɜɧ ɨɫɬɶ ɞɟɥɚɟɬ ɟɝɨ ɧ ɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɩɨ ɫɪ ɚɜɧ ɟɧ ɢɸ ɫ ɞɪ ɭɝɢɦɢ 

ɦɟɬɨɞɚɦɢ ɧ ɟɪ ɚɡɪ ɭɲɚɸɳɟɝɨ ɤɨɧ ɬɪ ɨɥɹ. ɇ ɚ ɟɝɨ ɞɨɥɸ ɩɪ ɢɯɨɞɢɬɫɹ 32% ɨɛɴɟɦɚ 

ɤɨɧ ɬɪ ɨɥɹ ɜɫɟɯ ɢɡɞɟɥɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 

ɦɟɬɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧɚ ɩɭɬɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɞɢɚɝɧɨɫɬɢɤɢ. ɉɪɢ ɷɬɨɦ, ɫɬɨɢɬɶ ɭɞɟɥɢɬɶ ɨɫɨɛɥɟ ɜɧɢɦɚɧɢɟ ɦɚɬɟɪɢɚɥɭ 

ɢɫɫɫɥɟɞɭɟɦɨɣ ɩɨɜɪɟɯɧɨɫɬɢ, ɨɬ ɱɟɝɨ ɡɚɜɢɫɢɬ ɬɨɱɧ ɨɫɬɶ ɞɢɚɝɧ ɨɫɬɢɤɢ ɢ 

ɦɢɧ ɢɦɚɥɶɧ ɚɹ ɩɨɝɪ ɟɲɧ ɨɫɬɶ. 

Ɍɚɤ ɤɚɤ ɤɥɚɫɫɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɟɩɪɢɝɨɞɧɵ 

ɞɥɹ ɬɟɯɧɢɱɟɫɤɢ ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɨɜ (ɭɱɚɫɬɤɢ ɫ ɦɚɥɵɦ ɪɚɞɢɭɫɨɦɢɡɝɢɛɚ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ (R≤3D); ɩɟɪɟɦɟɧɧɵɦ ɞɢɚɦɟɬɪɨɦ; ɩɪɹɦɵɦɢ ɜɪɟɡɤɚɦɢ ɜ ɨɫɧɨɜɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞ (ɬɪɨɣɧɢɤɢ)), ɬɨ ɨɤɨɥɨ 45% ɆȽ ɧɟ ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɞɥɹ ȼɌȾ. 

Ɍɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɫ ɰɟɥɶɸ ɜɨɡɦɨɠɧɨɫɬɢ 

ɤɨɧɬɪɨɥɹ ɨɛɜɹɡɨɤ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ, ɩɟɪɟɯɨɞɨɜ ɩɨɞ ɜɨɞɧɵɦɢ ɩɪɟɝɪɚɞɚɦɢ 

ɢ ɚɜɬɨɦɚɝɢɫɬɪɚɥɹɦɢ. 

ɉɪɨɝɪɟɫɫɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɧɨɜɵɟ ɦɟɬɨɞɵ ɦɨɧɢɬɨɪɢɧɝɚ 

ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ ɞɨɛɵɜɚɟɦɨɝɨ 

ɫɵɪɶɹ. 

ɋɨɡɞɚɧɢɟ ɦɨɛɢɥɶɧɵɯ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɩɪɨɜɟɞɟɧɢɹ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɜɧɭɬɪɢ 

ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ – ɨɞɧɨ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɣ 

ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 

Ȼɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɊɎ 

ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɞɟɮɟɤɬɨɫɤɨɩɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ 

ɨɤɚɡɚɥɫɹ IntroScan A2072, ɤɨɬɨɪɵɣ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ ɩɨɞɨɛɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɫɜɨɢɦɢ ɧɟɛɨɥɶɲɢɦɢ ɝɚɛɚɪɢɬɚɦɢ ɢ ɦɚɫɫɨɣ (12 ɤɝ), ɚɜɬɨɧɨɦɧɨɫɬɶɸ 

ɪɚɛɨɬɵ (ɞɨ 8 ɱɚɫɨɜ) ɢ ɞɚɥɶɧɨɫɬɶɸ ɤɨɧɬɪɨɥɹ (ɞɨ 1500ɦ). 



 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

45 

 

 Ɋɚɡɪɚɛ. Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ 

 Ɋɭɤɨɜɨɞ. Ȼɭɪɤɨɜ ɉ.ȼ. 

 Ʉɨɧɫɭɥɶɬ.  

 Ɋɭɤ-ɥɶ ɈɈɉ ɒɚɞɪɢɧɚ Ⱥ.ȼ. 
ȼ.    
 

Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ 

«IntroScan Ⱥ2072» ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ Ɉɉɗ 

Ʌɢɬ. Ʌɢɫɬɨɜ 

144 

ɇИ ɌПɍ гр. 2БɆ8  
 

2. ȺɇȺɅɂɁ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɋɄȺɇȿɊȺ-ȾȿɎȿɄɌɈɋɄɈɉȺ 

«INTROSCAN A2072» ɉɈ ɊȿɁɍɅɖɌȺɌȺɆ Ɉɉɗ 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɪɨɤɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɢɯ 

ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɨɛɟɫɩɟɱɟɧɢɸ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɷɤɫɩɥɭɚɬɚɰɢɹ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɪɚɫɱɟɬɧɨɝɨ ɪɟɫɭɪɫɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɜɟɪɨɹɬɧɨɫɬɢ ɚɜɚɪɢɣ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɢ ɫ ɬɹɠɟɥɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɉɪɢ ɷɬɨɦ ɫɧɢɠɟɧɢɟ 

ɧɚɞɟɠɧɨɫɬɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɜɹɡɚɧɨ ɫ ɪɚɡɜɢɬɢɟɦ ɤɨɪɪɨɡɢɢ. 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ Ɍɋ ɨɛɴɟɤɬɨɜ 

ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɜɚɠɧɚ ɬɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɷɬɢɯ 

ɨɛɴɟɤɬɨɜ. ɉɪɢ ɷɬɨɦ ɨɛɫɥɟɞɨɜɚɧɢɟ ɌɌ Ʉɋ, ɩɪɨɥɟɝɚɸɳɢɯ ɩɨɞ ɡɟɦɥɟɣ, ɜɜɢɞɭ ɢɯ 

ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɫɢɥɶɧɨ ɡɚɬɪɭɞɧɟɧɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɥɚɫɫɢɱɟɫɤɢɯ 

ɪɟɲɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɞɟɮɟɤɬɨɫɤɨɩɢɢ ɢ ɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 

ɨɛɫɥɟɞɨɜɚɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɩɨɩɪɨɫɬɭ ɨɬɫɭɬɫɬɜɭɸɬ[39]. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɫɭɳɟɫɬɜɭɸɬ ɬɪɢ ɨɫɧɨɜɧɵɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ: 

1. ɉɪɨɝɪɚɦɦɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ Ʉɋ (ȾɈɈɄɋ), 

ɩɨɞɪɚɡɭɦɟɜɚɸɳɚɹ: 

• ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ. ȼɚɪɢɚɧɬ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɨɛɴɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ; 

• ɧɚɡɟɦɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɫɪɟɞɫɬɜɚɦɢ ɇɄ ɛɟɡ ɜɫɤɪɵɬɢɹ ɌɌ Ʉɋ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɇɄ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 50 %; 

• ɤɨɧɬɪɨɥɶɧɨɟ ɲɭɪɮɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɩɨɢɫɤɚ ɭɱɚɫɬɤɨɜ ɌɌ Ʉɋ, 

ɩɨɞɜɟɪɠɟɧɧɵɯ ɄɊɇ. Ɇɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɤɨɦɩɥɟɤɫɧɨɦ ɚɧɚɥɢɡɟ ɢɫɩɨɥɧɢɬɟɥɶɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɂɌȾ) ɨɛɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɩɨɫɥɟɞɭɸɳɟɦ 

ɨɛɫɥɟɞɨɜɚɧɢɢ ɜ ɥɨɤɚɥɶɧɵɯ ɲɭɪɮɚɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɂɌȾ.  
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Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ 
«IntroScan Ⱥ2072» ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ Ɉɉɗ 

ȿɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɩɨɥɧɨɬɵ ɢ ɤɚɱɟɫɬɜɚ ɢɦɟɸɳɟɣɫɹ ɧɚ ɨɛɴɟɤɬɚɯ ɂɌȾ, 

ɤɨɬɨɪɚɹ ɡɚɱɚɫɬɭɸ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

2. ɉɪɨɝɪɚɦɦɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɄɊ) ɌɌ Ʉɋ: ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ 

ɫɨɩɪɨɜɨɠɞɟɧɢɟ (Ⱦɋ) ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɇɄ ɜ ɪɚɦɤɚɯ 

ɭɤɚɡɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɪɨɜɨɞɹɬ ɩɨɫɥɟ ɩɨɥɧɨɩɪɨɮɢɥɶɧɨɝɨ ɲɭɪɮɨɜɚɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɱɢɫɬɤɢ ɨɬ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɢ ɩɟɫɤɨɫɬɪɭɣɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ [40]. Ɋɟɡɭɥɶɬɚɬɵ Ⱦɋ ɫɱɢɬɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɦɢ ɜ 

ɨɬɧɨɲɟɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɌɌ Ʉɋ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ 

ɩɪɨɝɪɚɦɦɵ ɬɪɟɛɭɸɬɫɹ ɨɝɪɨɦɧɵɟ ɜɪɟɦɟɧɧɵɟ ɢ ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ. 

3. ɉɪɨɝɪɚɦɦɚ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ (ȼɌȾ) ɌɌ Ʉɋ ɧɚɢɛɨɥɟɟ 

ɩɟɪɫɩɟɤɬɢɜɧɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɨɜ ɌɌ Ʉɋ. 

ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ȼɌȾ ɩɨɡɜɨɥɹɬ ɩɟɪɟɣɬɢ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɴɟɤɬɨɜ 

ɌɌ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɩɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɦ 

ɜɵɛɨɪɟ ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɪɟɦɨɧɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɢɦɟɪ, ɦɟɠɞɭ 

ɜɵɛɨɪɨɱɧɵɦ ɪɟɦɨɧɬɨɦ ɞɟɮɟɤɬɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɩɥɨɲɧɨɣ ɡɚɦɟɧɨɣ ɬɪɭɛ ɧɚ 

ɭɱɚɫɬɤɟ ɌɌ Ʉɋ [41]. 

ɉɪɨɝɪɚɦɦɚ ȼɌȾ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɜ ɯɨɞɟ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɫɤɚɧɟɪɚ-

ɞɟɮɟɤɬɨɫɤɨɩɚ Introscan A2072, ɝɞɟ ɛɵɥɢ ɩɨɞɬɜɟɪɠɞɟɧɵ ɨɫɧɨɜɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

 ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɜɪɟɦɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 

ɋȾ. ɉɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ (ɲɚɝ ɢɡɦɟɪɟɧɢɣ – 10 ɦɦ; 

ɤɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɫɢɝɧɚɥɨɜ ɡɚ 1 ɰɢɤɥ – 32) ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɋȾ 

ɫɨɫɬɚɜɢɥɚ 0,2 ɩ.ɦ./ɦɢɧ (9,1 ɦɢɧ. ɧɚ 1 ɩ.ɦ. ɬɪɭɛɵ). ɍɱɢɬɵɜɚɹ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɵɯ 

ɪɚɡɥɢɱɢɣ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɤɨɧɬɪɨɥɹ ɩɪɢ ɲɚɝɟ ɢɡɦɟɪɟɧɢɣ 10 ɦɦ ɢ 25 ɦɦ ɧɟ ɛɵɥɨ 

ɡɚɮɢɤɫɢɪɨɜɚɧɨ, ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɠɢɦɚ ɫ ɲɚɝɨɦ 25 ɦɦ, ɩɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ ɋȾ ɫɨɫɬɚɜɥɹɟɬ 0,3 ɩ.ɦ./ɦɢɧ (3,5 ɦɢɧ. ɧɚ 1 ɩ.ɦ. ɬɪɭɛɵ). 

 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɬɦɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɚɞɝɟɡɢɢ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɤ ɦɟɬɚɥɥɭ ɬɪɭɛɵ ɩɨ ɜɟɥɢɱɢɧɟ 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
 

Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ 
«IntroScan Ⱥ2072» ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ Ɉɉɗ 

ɡɚɬɭɯɚɧɢɹ ɫɢɝɧɚɥɨɜ ɮɢɤɫɢɪɭɟɦɵɯ ɞɚɬɱɢɤɚɦɢ ɋɌɄ (ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɪɟɝɢɫɬɪɢɪɭɟɦɚɹ ɪɚɡɧɢɰɚ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɧɚ ɬɪɭɛɚɯ ɫ ɡɚɜɨɞɫɤɨɣ ɢɡɨɥɹɰɢɟɣ ɢ 

ɬɪɭɛɚɯ ɛɟɡ ɢɡɨɥɹɰɢɢ ɫɨɫɬɚɜɢɥɚ 10 ɞȻ). 

 ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɬɟɧɞɨɜɵɯ ɢɫɩɵɬɚɧɢɣ ɨɩɵɬɧɵɦ 

ɨɛɪɚɡɰɨɦ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ A2072 «IntroScan» 

ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɢ ɥɨɤɚɥɢɡɨɜɚɧɵ ɢɫɤɭɫɫɬɜɟɧɧɵɟ (ɩɪɨɩɢɥɵ, ɡɚɫɜɟɪɥɨɜɤɢ, 

ɜɵɲɥɢɮɨɜɤɢ) ɢ ɟɫɬɟɫɬɜɟɧɧɵɟ (ɩɪɨɞɨɥɶɧɚɹ ɬɪɟɳɢɧɚ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, 

ɫɤɨɩɥɟɧɢɹ ɬɪɟɳɢɧɨɩɨɞɨɛɧɵɯ ɞɟɮɟɤɬɨɜ) ɞɟɮɟɤɬɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Introscan A2072 ɩɨɡɜɨɥɹɟɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɶɸ 

ɨɬɫɥɟɞɢɬɶ ɧɚɥɢɱɢɟ ɞɟɮɟɤɬɨɜ ɜ ɫɢɫɬɟɦɚɯ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, 

ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɢɯ ɢ ɭɫɬɪɚɧɢɬɶ ɜ ɪɚɛɨɱɟɦ ɩɨɪɹɞɤɟ. ɉɪɢɛɨɪ ɨɛɥɚɞɚɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɭɞɨɛɧɵɦɢ ɝɚɛɚɪɢɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɹɸɬ ɟɦɭ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɦɟɧɶɲɢɦ ɪɢɫɤɨɦ ɨɛɥɚɫɬɹɯ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɤɨɪɪɨɡɢɢ, ɬɪɟɳɢɧ, ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɨɝɪɭɠɚɹɫɶ ɜ 

ɬɚɤɭɸ ɫɪɟɞɭ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɥɸɤ-ɥɚɡ, ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɣ ɞɟɮɟɤɬɨɫɤɨɩ 

ɫɩɨɫɨɛɟɧ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɫ ɰɟɥɶɸ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɯ ɭɫɬɪɚɧɟɧɢɹ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɪɟɲɟɧɢɹ 

ɩɨ ɪɚɛɨɬɟ ɫ ɜɵɹɜɥɟɧɧɵɦɢ ɩɨɪɚɠɟɧɢɹɦɢ ɩɨɞɜɟɪɝɥɚɫɶ ɤɚɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɟ ɫɨ 

ɫɬɨɪɨɧɵ ɷɤɫɩɟɪɬɧɨɝɨ ɫɨɜɟɬɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɭɞɚɥɨɫɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɝɨɞɧɨ 

ɢɦɩɥɟɦɟɧɬɢɪɨɜɚɬɶ ɬɪɚɞɢɰɢɨɧɧɵɣ ɦɟɬɨɞ ɜɵɪɟɡɤɢ ɤɚɬɭɲɤɢ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ 

ɧɚɥɚɞɢɬɶ ɷɮɮɟɤɬɢɜɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ, 

ɤɨɬɨɪɵɣ ɩɪɟɛɵɜɚɥ ɜ ɧɟɩɪɟɪɵɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɟɱɟɧɢɢ ɫɜɵɲɟ 30 ɥɟɬ.  

 ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɚɩɩɚɪɚɬɚ Introscan A2072, ɛɵɥɢ 

ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ ɤɚɱɟɫɬɜɟɧɧɨ ɩɨɞɨɣɬɢ ɤ ɪɟɲɟɧɢɸ 

ɩɪɨɛɥɟɦɵ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɝɚɡɨɩɪɨɜɨɞɚ Ʉɋ. Ʉɚɠɞɨɟ ɬɚɤɨɟ 

ɪɟɲɟɧɢɟ ɨɛɵɱɧɨ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ.  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɚɩɩɚɪɚɬɚ ɥɟɠɢɬ ɬɚɤɠɟ ɜ ɨɛɥɚɫɬɢ ɨɬɫɭɬɫɬɜɢɹ ɡɧɚɱɢɬɟɥɶɧɵɯ 

ɷɧɟɪɝɨɡɚɬɪɚɬ. ɉɨɞɡɚɪɹɞɤɚ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɡɚɧɢɦɚɟɬ ɦɧɨɝɨ ɜɪɟɦɟɧɢ.  

ɋɢɫɬɟɦɚ Introscan A2072 ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɦɨɛɢɥɶɧɨɫɬɶɸ, 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɬɨɱɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɣ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɢɡɭɚɥɢɡɚɰɢɢ 
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Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
 

Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ 
«IntroScan Ⱥ2072» ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ Ɉɉɗ 

ɞɚɧɧɵɯ ɧɚ ɉɄ. ɍɫɬɪɨɣɫɬɜɨ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ, ɛɥɚɝɨɞɚɪɹ 

ɱɟɦɭ ɩɨɜɵɲɚɟɬɫɹ ɟɝɨ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɪɟɞɢ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ 

ɫɤɚɧɟɪɨɜ-ɞɟɮɟɤɬɨɫɤɨɩɨɜ.  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɪɚɧɫɩɨɪɬɧɵɦ ɦɨɞɭɥɹɦ ɢ 

ɞɟɮɟɤɬɨɫɤɨɩɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɋȾ ɞɥɹ ȼɌȾ ɌɌ Ʉɋ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ [40,41]. ȼ ɪɟɡɭɥɶɬɚɬɟ Ɉɉɗ ɩɨɞɬɜɟɪɠɞɟɧɨ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɡɚɹɜɥɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Introscan A2072 «Ɍɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɤɨɦɩɥɟɤɫɚɦ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɌɌ Ʉɋ ɉȺɈ «Ƚɚɡɩɪɨɦ» (Ɍɚɛɥɢɰɚ 4). 

 

Ɍɚɛɥɢɰɚ 4 Ɋɟɡɭɥɶɬɚɬɵ Ɉɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ 

ɤɨɦɩɥɟɤɫɚ «IntroScan» 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ Ɍɪɟɛɨɜɚɧɢɟ ɋɌɈ 

ȼɟɪɨɹɬɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɨɫɧɨɜɧɨɝɨ 

ɦɟɬɚɥɥɚ ɬɪɭɛ ɢ ɋȾɌ ɝɥɭɛɢɧɨɣ ɫɜɵɲɟ 10% 

ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ 

91% ɜɟɪɨɹɬɧɨɫɬɶ 

ɨɛɧɚɪɭɠɟɧɢɹ 90% ɞɥɹ 

ɞɟɮɟɤɬɨɜ ɝɥɭɛɢɧɨɣ 

ɫɜɵɲɟ 15% 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɚɥɶɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɨɬ ɦɟɫɬɚ 

ɡɚɝɪɭɡɤɢ 

630ɦ 250ɦ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥ 

18ɩ.ɦ/ɱɚɫ 6ɦ.ɩ./ɱɚɫ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɫɤɚɧɟɪɚ ɩɨɡɜɨɥɹɸɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɝɪɭɡɤɭ ɱɟɪɟɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɨɬɜɟɪɫɬɢɹ 

ɲɬɚɬɧɵɟ ɥɸɤ-

ɥɚɡɵ, ɨɛɪɚɬɧɵɟ 

ɤɥɚɩɚɧɵ ɨɬ Ⱦɭ 

400ɦɦ 

ɬɪɟɛɨɜɚɧɢɟ ɋɌɈ 

ɨɬɫɭɬɫɬɜɭɟɬ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɹ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɧɚɤɥɨɧɧɵɯ ɭɱɚɫɬɤɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ 

ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɪɚɞɢɭɫɨɦ ɨɬ 1,5 Dy 

- - 

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫɤɚɧɟɪɚ 

ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɡɚɝɪɹɡɧɟɧɢɹɦ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɥɨɫɬɢ 

- - 

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2 

ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ȼɌȾ ɩɨɡɜɨɥɹɬ ɩɟɪɟɣɬɢ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɨɛɴɟɤɬɨɜ ɌɌ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɩɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɨɛɨɫɧɨɜɚɧɧɨɦ ɜɵɛɨɪɟ ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɪɟɦɨɧɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɉɪɨɝɪɚɦɦɚ ȼɌȾ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɯɨɞɟ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɫɤɚɧɟɪɚ-

ɞɟɮɟɤɬɨɫɤɨɩɚ Introscan A2072, ɝɞɟ ɛɵɥɢ ɩɨɞɬɜɟɪɠɞɟɧɵ ɨɫɧɨɜɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
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Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ 
«IntroScan Ⱥ2072» ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ Ɉɉɗ 

• ɉɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 

ɋȾ ɫɨɫɬɚɜɢɥɚ 12 ɩ.ɦ./ɱɚɫ. 

• ȼɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɚɞɝɟɡɢɢ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɤ 

ɦɟɬɚɥɥɭ ɬɪɭɛɵ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɟɝɢɫɬɪɢɪɭɟɦɚɹ ɪɚɡɧɢɰɚ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɧɚ 

ɬɪɭɛɚɯ ɫ ɡɚɜɨɞɫɤɨɣ ɢɡɨɥɹɰɢɟɣ ɢ ɬɪɭɛɚɯ ɛɟɡ ɢɡɨɥɹɰɢɢ ɫɨɫɬɚɜɢɥɚ 10 ɞȻ). 

• ȼɵɹɜɥɹɟɦɨɫɬɶ ɞɟɮɟɤɬɨɜ ɝɥɭɛɢɧɨɣ ɫɜɵɲɟ 15% ɨɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ 

ɨɛɫɥɟɞɨɜɚɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨɫɬɚɜɢɥɚ 91 %. ɉɪɢ ɷɬɨɦ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 

ɫɤɚɧɟɪɚ ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɡɚɝɪɹɡɧɟɧɢɹɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ Ɉɉɗ Ⱥ2072 «IntroScan» ɧɚ ɨɛɴɟɤɬɚɯ Ʉɋ ɈɈɈ «Ƚɚɡɩɪɨɦ 

ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ» ɩɨɞɬɜɟɪɠɞɟɧɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɹɜɥɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

Introscan A2072 «Ɍɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɤɨɦɩɥɟɤɫɚɦ ɞɥɹ 

ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɌɌ Ʉɋ ɉȺɈ «Ƚɚɡɩɪɨɦ». 

ɉɪɢɛɨɪ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɦ 

ɫɨɫɬɨɹɧɢɟɦ ɢ ɰɟɥɨɫɬɧɨɫɬɶɸ ɩɥɨɳɚɞɧɵɯ ɨɛɴɟɤɬɨɜ Ʉɋ, ɚ ɢɦɟɧɧɨ: 

• ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɤɟ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ; 

• ɨɛɫɥɟɞɨɜɚɧɢɟ ɜɫɟɣ ɧɨɦɟɧɤɥɚɬɭɪɵ ɞɟɬɚɥɟɣ ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Ʉɋ; 

• ɥɨɤɚɥɢɡɭɸɬɫɹ ɢ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ ɨɛɴɟɦɧɵɟ (ɤɨɪɪɨɡɢɹ, ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ) ɢ ɩɥɨɫɤɨɫɬɧɵɟ (ɬɪɟɳɢɧɨɩɨɞɨɛɧɵɟ) ɞɟɮɟɤɬɵ; 

• ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɪɨɛɨɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ȼɌȾ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ 

«ɱɟɥɨɜɟɱɟɫɤɢɣ» ɮɚɤɬɨɪ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɨɧɬɪɨɥɹ; 

• ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ, ɞɟɬɚɥɢɡɚɰɢɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɨɬɱɟɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɩɪɢɧɹɬɶ ɨɛɨɫɧɨɜɚɧɧɵɟ 

ɪɟɲɟɧɢɹ ɨ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɚɤɭɫɬɢɱɟɫɤɨɝɨ 

ɦɨɞɭɥɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɤɨɥɶɰɟɜɵɯ ɢ ɩɪɨɞɨɥɶɧɵɯ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 

ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɰɟɧɬɪɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɫ ɩɨɫɬɪɨɟɧɢɟɦ ɰɢɮɪɨɜɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
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3. ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

3.1 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɋȾ 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɵɹɜɥɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɫɬɨɢɧɫɬɜɚ, ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɟɮɟɤɬɨɫɤɨɩɚ, ɚ 

ɢɦɟɧɧɨ, ɟɝɨ ɩɥɚɬɮɨɪɦɵ. 

Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

- ɢɫɤɥɸɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɜ ɬɪɨɣɧɢɤɚɯ ɫ Ⱦɭ 300 ɦɦ ɢɡ-ɡɚ 

ɧɚɥɢɱɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ ɢ ɝɚɛɚɪɢɬɨɜ; 

- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɨɞɨɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ ɢɡ-ɡɚ 

ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɥɚɬɮɨɪɦɵ; 

- ɩɪɢ ɨɩɪɨɤɢɞɵɜɚɧɢɢ ɩɥɚɬɮɨɪɦ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɨ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɩɚɧɢɹ ɧɚ ɦɚɝɧɢɬɧɵɟ ɤɨɥɟɫɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɦɭɫɨɪɚ ɢɥɢ ɞɪɭɝɢɯ ɩɪɢɱɢɧ ɩɥɚɬɮɨɪɦɵ ɫɬɚɧɨɜɹɬɫɹ ɧɟ ɢɡɜɥɟɤɚɟɦɵɦɢ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ 

ɩɥɚɬɮɨɪɦɵ ɞɥɹɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ ɧɚ ɦɚɝɧɢɬɧɵɯ ɤɨɥɟɫɚɯ, 

ɩɨɡɜɨɥɹɸɳɟɣ: 

- ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɜ ɫɥɨɠɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɟ ɫ Ⱦɭ≥300 ɦɦ; 

- ɩɪɟɨɞɨɥɟɜɚɬɶ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɪɟɩɹɬɫɬɜɢɹ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɢ ɛɟɡ 

ɨɫɧɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɦɟɯɚɧɢɡɦɨɦ ɨɬɤɥɸɱɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɤɨɥɟɫ; 

- ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɫɬɚɜɚɬɶ ɧɚ ɤɨɥɟɫɚ ɩɨɫɥɟ ɜɨɡɦɨɠɧɨɝɨ ɨɩɪɨɤɢɞɵɜɚɧɢɹ. 

ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɡɚɹɜɥɟɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ 

ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ ɧɚ ɦɚɝɧɢɬɧɵɯ ɤɨɥɟɫɚɯ, ɫɨɞɟɪɠɚɳɚɹ ɦɚɝɧɢɬɧɵɟ 

ɦɨɬɨɪ-ɤɨɥɟɫɧɵɟ ɦɨɞɭɥɢ, ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨɞɟɪɠɢɬ 

ɩɪɨɞɨɥɶɧɭɸ ɨɫɶ, ɫɨɟɞɢɧɹɸɳɭɸ ɲɚɫɫɢ ɩɥɚɬɮɨɪɦɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɨɞɨɥɶɧɵɦɢ 

ɲɚɪɧɢɪɚɦɢ ɫ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɩɪɨɞɨɥɶɧɚɹ ɨɫɶ ɢɦɟɟɬ 

ɩɨɩɟɪɟɱɧɵɣ ɲɚɪɧɢɪ, ɚ ɤɪɚɣɧɢɟ ɲɚɪɧɢɪɧɵɟ ɜɬɭɥɤɢ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɫɨɟɞɢɧɟɧɵ ɫ  
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Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ чɚɫɬɶ 

 

ɜɚɥɚɦɢ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɤɪɚɣɧɢɯ ɲɚɫɫɢ ɩɥɚɬɮɨɪɦɵ ɜ 

ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɇɚ ɱɟɪɬɟɠɟ (Ɋɢɫɭɧɨɤ 17) ɩɨɤɚɡɚɧɚ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ 

ɞɟɮɟɤɬɨɫɤɨɩɚ ɧɚ ɦɚɝɧɢɬɧɵɯ ɤɨɥɟɫɚɯ, ɝɞɟ: 1 - ɲɚɫɫɢ; 2 - ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ; 3 - 

ɩɪɨɞɨɥɶɧɚɹ ɨɫɶ; 4 - ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɜɬɭɥɤɚ; 5 - ɤɨɥɟɫɨ; 6 - ɦɚɝɧɢɬ; 7 - ɧɚɤɥɚɞɤɚ 

ɧɟɦɚɝɧɢɬɧɚɹ; 8 - ɜɬɭɥɤɚ; 9 - ɭɩɨɪ; 10 - ɩɨɩɟɪɟɱɧɵɣ ɲɚɪɧɢɪ; 11 - ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɫɧɚɳɟɧɢɟ ɬɟɥɟɠɤɢ; 12 - ɜɢɞɟɨɤɚɦɟɪɚ; 13 - ɧɟɦɚɝɧɢɬɧɵɟ ɜɫɬɚɜɤɢ. 

 

 
Ɋɢɫɭɧɨɤ 17 ɉɥɚɬɮɨɪɦɚ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ ɧɚ ɦɚɝɧɢɬɧɵɯ ɤɨɥɟɫɚɯ 

 

ɉɥɚɬɮɨɪɦɚ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ ɧɚ ɦɚɝɧɢɬɧɵɯ ɤɨɥɟɫɚɯ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɲɚɫɫɢ 1 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɧɢɯ ɦɨɬɨɪ-

ɪɟɞɭɤɬɨɪɚɦɢ 2, ɫɨɟɞɢɧɟɧɧɵɦɢ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ 3. ɇɚ ɨɫɢ ɛɨɤɨɜɵɯ 

ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɨɜ 2 ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɜɬɭɥɤɢ 4 ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɥɟɫɚ 5, 

ɤɨɥɶɰɟɜɵɟ ɦɚɝɧɢɬɵ 6 ɢ ɧɚɤɥɚɞɤɢ ɧɟɦɚɝɧɢɬɧɵɟ 7. Ʉɪɚɣɧɢɟ ɜɬɭɥɤɢ 8 ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ 3, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɚɥɵ ɩɪɨɞɨɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɨɜ 2, 

ɮɢɤɫɢɪɭɸɬɫɹ ɧɚ ɧɟɣ ɭɩɨɪɚɦɢ 9. ɉɪɨɞɨɥɶɧɚɹ ɨɫɶ 3 ɢɦɟɟɬ ɩɨɩɟɪɟɱɧɵɣ ɲɚɪɧɢɪ 10. 

ɇɚ ɤɪɚɣɧɢɯ ɲɚɫɫɢ 1 ɢɦɟɟɬɫɹ ɦɟɫɬɨ ɩɨɞ ɭɫɬɚɧɨɜɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɫɧɚɳɟɧɢɹ 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ чɚɫɬɶ 

 

11 ɢ ɜɢɞɟɨɤɚɦɟɪɵ 12. Ʉɨɥɟɫɚ 5 ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ 

ɨɫɧɚɳɟɧɵ ɧɟɦɚɝɧɢɬɧɵɦɢ ɜɫɬɚɜɤɚɦɢ 13, ɪɚɜɧɨɦɟɪɧɨ ɪɚɡɦɟɳɟɧɧɵɦɢ ɩɨ 

ɩɟɪɢɦɟɬɪɭ. 

Ɂɚɹɜɥɹɟɦɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ ɧɚ ɦɚɝɧɢɬɧɵɯ 

ɤɨɥɟɫɚɯ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɥɚɬɮɨɪɦɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 

ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ, ɩɨɞɥɟɠɚɳɟɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɦɭ 

ɨɛɫɥɟɞɨɜɚɧɢɸ. Ʉɨɥɶɰɟɜɵɟ ɦɚɝɧɢɬɵ 6 ɱɟɪɟɡ ɤɨɥɟɫɚ 5, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɥɢ ɫ ɜɵɫɨɤɢɦɢ ɦɚɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɩɪɢɦɚɝɧɢɱɢɜɚɧɢɟ ɩɥɚɬɮɨɪɦɵ ɤ ɨɛɫɥɟɞɭɟɦɨɣ ɫɬɚɥɶɧɨɣ ɬɪɭɛɟ. ɇɚɥɢɱɢɟ ɧɚ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 3 ɜɬɭɥɨɤ 8, ɢɦɟɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɭɩɨɪɚɦɢ 9 

ɜɪɚɳɟɧɢɹ ɜ ɫɟɤɬɨɪɟ ɋ ɢ ɩɨɩɟɪɟɱɧɨɝɨ ɲɚɪɧɢɪɚ 10, ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɧɨɟ 

ɩɪɢɥɟɝɚɧɢɟ ɜɫɟɯ ɤɨɥɟɫ 5 ɩɥɚɬɮɨɪɦɵ ɤ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɂɚɬɟɦ ɧɚ 

ɛɨɤɨɜɵɟ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɵ 2 ɩɨɞɚɟɬɫɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɤɨɥɟɫ 5 

ɩɥɚɬɮɨɪɦɵ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ (ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɫɦ. ɱɟɪɬɟɠ) ɩɥɚɬɮɨɪɦɚ ɞɜɢɠɟɬɫɹ 

ɜɩɟɪɟɞ. ɉɪɢ ɫɦɟɧɟ ɜɪɚɳɟɧɢɹ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ - ɧɚɡɚɞ. ȼɪɚɳɟɧɢɟ ɥɟɜɵɯ ɢ 

ɩɪɚɜɵɯ ɤɨɥɟɫ 5 ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɪɚɳɟɧɢɟ ɩɥɚɬɮɨɪɦɵ 

ɧɚ ɦɟɫɬɟ. ȼɚɥɵ ɩɪɨɞɨɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɨɜ 2 ɜ ɨɛɵɱɧɨɦ 

ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɟ ɩɪɨɜɨɪɚɱɢɜɚɸɬɫɹ ɛɥɚɝɨɞɚɪɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢɯ ɪɟɞɭɤɬɨɪɨɜ. 

ɉɪɢ ɨɩɪɨɤɢɞɵɜɚɧɢɢ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɞɟɮɟɤɬɨɫɤɨɩɚ ɜ ɬɪɭɛɟ ɧɚ ɛɨɤ ɢɥɢ ɧɚ 

ɤɪɵɲɭ ɨɩɟɪɚɬɨɪ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɫ ɜɢɞɟɨɤɚɦɟɪɵ 12 ɫ ɩɨɦɨɳɶɸ ɩɪɨɞɨɥɶɧɨ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɨɜ 2 ɜɵɫɬɚɜɥɹɟɬ ɩɥɚɬɮɨɪɦɭ ɧɚ ɤɨɥɟɫɚ 5 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜɤɥɸɱɚɹ ɩɨɨɱɟɪɟɞɧɨ ɩɪɨɞɨɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɨɬɨɪ- 

ɪɟɞɭɤɬɨɪɵ 2, ɨɩɟɪɚɬɨɪ ɞɨɛɢɜɚɟɬɫɹ ɬɚɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɢ ɩɪɚɜɨɝɨ 

ɲɚɫɫɢ 1 (ɫɦ. ɱɟɪɬɟɠ), ɩɪɢ ɤɨɬɨɪɨɦ ɨɧɢ ɛɭɞɭɬ ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɭɸ ɨɩɪɨɤɢɧɭɥɚɫɶ ɩɥɚɬɮɨɪɦɚ, ɤɨɥɟɫɚɦɢ 5 ɜɧɢɡ. ɉɪɢ 

ɜɵɫɬɚɜɥɟɧɢɢ ɩɥɚɬɮɨɪɦɵ ɧɚ ɤɨɥɟɫɚ 5 ɧɚɥɢɱɢɟ ɭɩɨɪɨɜ 9 ɧɚ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 3 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɜɪɚɳɟɧɢɟ ɜɫɟɯ ɬɪɟɯ ɲɚɫɫɢ 1 ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ 

ɞɪɭɝɚ, ɚ ɧɚɥɢɱɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɲɚɪɧɢɪɚ 10 ɩɨɫɥɟ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɪɟɝɭɥɢɪɨɜɨɤ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɤɨɥɟɫ 5 ɩɪɚɜɨɝɨ ɲɚɫɫɢ 1 (ɫɦ. ɱɟɪɬɟɠ) ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɬɪɭɛɵ. ɍɫɢɥɢɟ ɩɪɢɦɚɝɧɢɱɢɜɚɧɢɹ ɤɨɥɟɫ 5 ɩɪɚɜɨɝɨ ɲɚɫɫɢ 1 ɩɨɡɜɨɥɹɟɬ ɜɪɚɳɟɧɢɟɦ 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ чɚɫɬɶ 

 

ɫɨɫɟɞɧɢɯ ɲɚɫɫɢ 1 ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɝɨ ɩɨɫɬɚɜɢɬɶ ɧɚ ɤɨɥɟɫɚ 5 ɜɫɸ ɩɥɚɬɮɨɪɦɭ. 

ɇɚɥɢɱɢɟ ɧɚ ɤɨɥɟɫɚɯ 5 ɧɚɤɥɚɞɨɤ ɧɟɦɚɝɧɢɬɧɵɯ 7 ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɪɭɬɹɳɢɣ 

ɦɨɦɟɧɬ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ ɩɨ ɩɨɫɬɚɧɨɜɤɟ ɩɥɚɬɮɨɪɦɵ ɧɚ ɤɨɥɟɫɚ 5, ɬɚɤ ɤɚɤ 

ɩɪɢ ɨɩɪɨɤɢɞɵɜɚɧɢɢ ɩɥɚɬɮɨɪɦɵ ɧɚ ɛɨɤ ɢɫɤɥɸɱɚɟɬɫɹ ɩɪɢɦɚɝɧɢɱɢɜɚɧɢɟ ɤɨɥɟɫ 5 ɤ 

ɬɪɭɛɟ. 

ɉɪɢ ɭɩɨɪɟ ɩɥɚɬɮɨɪɦɵ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɪɟɩɹɬɫɬɜɢɟ ɩɪɨɢɫɯɨɞɢɬ 

ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɟ ɤɨɥɟɫ 5 ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟɦɚɝɧɢɬɧɵɟ ɜɫɬɚɜɤɢ 13 ɫɪɟɞɧɢɯ ɤɨɥɟɫ 

5 ɧɟ ɡɚɣɦɭɬ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɤɨɝɞɚ ɧɟɦɚɝɧɢɬɧɵɟ ɜɫɬɚɜɤɢ ɨɤɚɠɭɬɫɹ ɜɧɢɡɭ. ȼ 

ɷɬɨɦ ɩɨɥɨɠɟɧɢɢ ɡɚ ɫɱɟɬ ɧɚɥɢɱɢɹ ɧɟɦɚɝɧɢɬɧɨɣ ɜɫɬɚɜɤɢ 7, ɫɢɥɚ ɩɪɢɦɚɝɧɢɱɢɜɚɧɢɹ 

ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ 5 ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɩɹɬɫɬɜɢɹ F1 ɛɨɥɶɲɟ ɫɢɥɵ ɢɯ 

ɩɪɢɦɚɝɧɢɱɢɜɚɧɢɹ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ F2. Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ Fɬ ɩɟɪɟɞɧɢɯ 

ɤɨɥɟɫ ɜɜɟɪɯ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɩɪɟɩɹɬɫɬɜɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: 

Fɬ=kɫɰ*F1,  

ɝɞɟ kɫɰ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫɚ ɫ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ; F1 - 

ɫɢɥɚ ɩɪɢɦɚɝɧɢɱɢɜɚɧɢɹ. 

ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ Fɬ>F2 ɩɟɪɟɞɧɢɟ ɤɨɥɟɫɚ 5 ɩɥɚɬɮɨɪɦɵ ɧɚɱɢɧɚɸɬ 

ɞɜɢɠɟɧɢɟ ɜɜɟɪɯ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɩɪɟɩɹɬɫɬɜɢɸ. Ɂɚɞɧɢɟ ɤɨɥɟɫɚ 5, ɬɚɤɠɟ 

ɨɫɧɚɳɟɧɧɵɟ ɧɟɦɚɝɧɢɬɧɵɦɢ ɜɫɬɚɜɤɚɦɢ 7, ɩɨɫɥɟ ɭɩɨɪɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ 

ɩɪɟɩɹɬɫɬɜɢɟ 8 ɩɪɨɫɤɚɥɶɡɵɜɚɸɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟɦɚɝɧɢɬɧɵɟ ɜɫɬɚɜɤɢ 7 ɡɚɞɧɢɯ 

ɤɨɥɟɫ 5 ɧɟ ɡɚɣɦɭɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɥɚɬɮɨɪɦɚ 

ɩɪɟɨɞɨɥɟɜɚɟɬ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɪɟɩɹɬɫɬɜɢɟ. ɋɩɭɫɤ ɫ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɩɪɢ ɷɬɨɦ ɩɪɢ ɭɩɨɪɟ ɩɟɪɟɞɧɢɯ, ɚ ɡɚɬɟɦ ɢ ɡɚɞɧɢɯ 

ɤɨɥɟɫ 5 ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɭɱɚɫɬɨɤ ɧɟɦɚɝɧɢɬɧɵɟ ɜɫɬɚɜɤɢ, ɛɥɚɝɨɞɚɪɹ 

ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɸ ɤɨɥɟɫ 5, ɞɨɥɠɧɵ ɛɵɬɶ ɩɚɪɚɥɥɟɥɶɧɵ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɥɶɰɟɜɵɟ ɦɚɝɧɢɬɵ 6 ɫɥɟɞɭɟɬ ɩɨɞɛɢɪɚɬɶ ɫ ɬɚɤɢɦ 

ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ ɢɯ ɭɫɢɥɢɹ ɯɜɚɬɚɥɨ ɧɚ ɭɞɟɪɠɚɧɢɟ ɩɥɚɬɮɨɪɦɵ ɜ ɥɸɛɨɦ ɟɟ 

ɩɨɥɨɠɟɧɢɢ ɧɚ ɨɛɫɥɟɞɭɟɦɨɦ ɨɛɴɟɤɬɟ ɧɟɫɦɨɬɪɹ ɧɚ ɧɚɥɢɱɢɟ ɧɚ ɩɟɪɟɞɧɢɯ ɤɨɥɟɫɚɯ 5 

ɧɟɦɚɝɧɢɬɧɵɯ ɜɫɬɚɜɨɤ 7. 



 

54 

  

ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ чɚɫɬɶ 

 

Ɉɬɫɭɬɫɬɜɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɚɬɮɨɪɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 

ɨɬɤɥɸɱɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɨɫɬɚɜɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɦɟɫɬɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 

ɧɚ ɩɥɚɬɮɨɪɦɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɤɢɧɟɦɚɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɜ ɫɥɨɠɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɟ. 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 3 

ȼ ɯɨɞɟ ɧɚɩɢɫɚɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɬɨɬɢɩ 

ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ IntroScan A2072. 

ɇɨɜɚɹ ɩɥɚɬɮɨɪɦɚ, ɜ ɨɬɥɢɱɢɟ ɩɨ ɩɪɟɞɵɞɭɳɟɣ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɞɨɫɬɨɢɧɫɬɜɚ:  

 ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɜ ɫɥɨɠɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɟ 

ɫ Ⱦɭ≥300 ɦɦ; 

 ɩɪɟɨɞɨɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɢ 

ɛɟɡ ɨɫɧɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɦɟɯɚɧɢɡɦɨɦ ɨɬɤɥɸɱɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɤɨɥɟɫ 

(ɭɦɟɧɶɲɟɧɢɟ ɜɟɫɚ ɢ ɝɚɛɚɪɢɬɨɜ); 

 - ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɩɨɞɧɹɬɢɟ ɧɚ ɤɨɥɟɫɚ ɩɨɫɥɟ ɨɩɪɨɤɢɞɵɜɚɧɢɹ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɩɥɚɬɮɨɪɦɚ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɧɚ ɟɟ ɛɚɡɟ 

ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɞɟɮɟɤɬɨɫɤɨɩɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ 

ɯɨɡɹɣɫɬɜɚ. ȼɨɡɦɨɠɧɨɫɬɶ ɩɥɚɬɮɨɪɦɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɫɬɚɜɚɬɶ ɧɚ ɤɨɥɟɫɚ 

ɢɫɤɥɸɱɚɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɜɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɚ ɤɢɧɟɦɚɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ 

ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɜ ɫɥɨɠɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɟ. 
 



 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

55 

 

 Ɋɚɡɪɚɛ. Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ 

 Ɋɭɤɨɜɨɞ. Ȼɭɪɤɨɜ ɉ.ȼ. 

 Ʉɨɧɫɭɥɶɬ.  

 Ɋɭɤ-ɥɶ ɈɈɉ ɒɚɞɪɢɧɚ Ⱥ.ȼ. 
ȼ.    
 

Ɋɚɫчɟɬɧɚɹ чɚɫɬɶ 

Ʌɢɬ. Ʌɢɫɬɨɜ 

144 

ɇИ ɌПɍ гр. 2БɆ8  
 

4 ɊȺɋɑȿɌɇȺə ɑȺɋɌɖ 

4.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɪɨɤɨɜ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɪɹɞɭ ɫ ɞɢɚɝɧɨɫɬɢɤɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɨɫɬɨɹɧɧɨɟ 

ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɚɟɬ ɞɢɚɝɧɨɫɬɢɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ, ɜ ɤɨɬɨɪɨɣ 

ɨɫɧɨɜɧɚɹ ɰɟɥɶ ɛɵɥɚ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɤɚɤ ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɫɨɫɬɨɹɧɢɸ, ɱɬɨ ɛɵɥɨ ɪɟɚɥɢɡɨɜɚɧɨ ɧɚɱɢɧɚɹ ɫ 1998 ɝ. ɜ «ɐɟɥɟɜɨɣ ɤɨɦɩɥɟɤɫɧɨɣ 

ɩɪɨɝɪɚɦɦɟ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ». 

ɋɨɡɞɚɧɢɸ ɫɨɜɪɟɦɟɧɧɨɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɨɬɪɚɫɥɢ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ 

ɪɟɝɭɥɹɪɧɵɟ ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɲɢɪɨɤɢɦ ɩɪɢɜɥɟɱɟɧɢɟɦ ɡɚɪɭɛɟɠɧɵɯ ɤɨɦɩɚɧɢɣ. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ 

ɢɦɟɟɬ ɨɛɨɫɧɨɜɚɧɢɟ ɫɪɨɤɨɜ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɨɜ: 

 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɣ – ɧɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 33 ɥɟɬ; 

 ɛɚɡɨɜɵɣ – ɧɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 40-45 ɥɟɬ; 

 ɩɪɨɞɥɟɧɧɵɣ (ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ) ɧɚ ɩɟɪɢɨɞ ɨɬ 45 ɞɨ 60 ɥɟɬ; 

 ɡɚɜɟɪɲɚɸɳɢɣ (ɥɢɤɜɢɞɚɰɢɨɧɧɵɣ) – ɫɜɵɲɟ 60 ɥɟɬ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɜɧɭɬɪɢɰɟɯɨɜɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɡɟɦɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ Ʉɋ-4 

ɉɪɢɨɛɫɤɚɹ ɨɛɳɟɣ ɞɥɢɧɨɣ 2ɤɦ ɛɵɥ ɜɵɛɪɚɧ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɣ ɞɟɮɟɤɬɨɫɤɨɩ 

Introsɫan A2072. Ⱦɚɧɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 30 ɥɟɬ 

ɢ ɩɪɢɧɚɞɥɟɠɚɬ ɤɨɦɩɚɧɢɢ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ».  

ɂɡ ɫɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɩɪɢɯɨɞɢɦ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɞɚɧɧɵɣ ɩɟɪɢɨɞ ɨɬɧɨɫɹɬ ɤ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɨɦɭ. Ɍɚɤɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɫɪɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɩɪɟɦɟɧɧɨ 

ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɦ ɜɵɹɜɥɟɧɢɢ 

ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɜɵɯɨɞɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɫɬɪɨɹ ɢ ɞɨɜɨɥɶɧɨ ɫɟɪɶɟɡɧɵɦ 

ɩɨɫɥɟɞɫɬɜɢɹɦ. 
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Ɋɚɫчɟɬɧɚɹ чɚɫɬɶ 

 

ɇɚ ɪɢɫɭɧɤɟ 18 ɩɨɤɚɡɚɧɵ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɚ ɫ 

ɞɟɮɟɤɬɚɦɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɪɨɤɨɜ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɥɹ ɜɨɡɪɚɫɬɚ ɦɟɧɟɟ 45 ɥɟɬ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ (ɜɟɪɯɧɹɹ) ɤɪɢɜɚɹ, ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɨɛɥɚɫɬɶ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɵɯ ɢɫɩɵɬɚɧɢɹɯ 

ɞɟɮɟɤɬɧɵɯ ɬɪɭɛ ɜ Ɋɨɫɫɢɢ ɢ ɋɒȺ (ɢɧɫɬɢɬɭɬ Ȼɚɬɬɟɥɹ) [19]. 

 

 
Ɋɢɫɭɧɨɤ 18 Ɉɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ 
ɞɟɮɟɤɬɨɜ ɢ ɫɪɨɤɚ ɫɥɭɠɛɵ: 1 – ɞɨ 40-45 ɥɟɬ; 2 – 45-60 ɥɟɬ; 3 – ɫɜɵɲɟ 60 ɥɟɬ; 

/ɛ ɧɨɦɄ R – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɠɟɧɧɨɫɬɢ; Ʉfl – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɧɟɩɪɟɪɵɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɢɫɤɥɸɱɢɬɶ ɭɬɟɱɤɢ ɫɵɪɶɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ 

ɞɢɚɝɧɨɫɬɢɤɭ ɟɝɨ ɫɨɫɬɨɹɧɢɹ, ɫɜɨɟɜɪɟɦɟɧɧɨ ɭɫɬɪɚɧɹɹ ɞɟɮɟɤɬɵ ɜɧɟɲɧɟɣ ɢ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ.  
 

4.2 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɭɪɨɜɟɧɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɆȽ ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ 

ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɞɢɚɝɧɨɫɬɢɤɭ, ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɥɨɠɧɵɣ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɪɚɛɨɬɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢɫɫɥɟɞɭɸɬ, ɢɫɩɨɥɶɡɭɹ 

ɦɧɨɝɨɮɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡ, ɜɤɥɸɱɚɸɳɢɣ ɤɚɤ ɤɨɦɩɥɟɤɫɧɭɸ ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ 
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ɫɨɫɬɨɹɧɢɹ, ɬɚɤ ɢ ɨɰɟɧɤɭ ɪɢɫɤɚ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢ ɬ.ɩ. Ɂɞɟɫɶ ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ, ɢɫɯɨɞɹ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɚɝɧɨɫɬɢɤɢ, ɧɚɱɢɧɚɹ ɫ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɡɚɤɚɧɱɢɜɚɹ ɫɢɫɬɟɦɨɣ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ 

ɧɚɞɟɠɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɪɚɧɟɟ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɞɢɚɝɧɨɫɬɢɤɢ, ɢ ɩɪɟɠɞɟ 

ɜɫɟɝɨ, ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɚɹ ɜɧɭɬɪɢɬɪɭɛɧɚɹ ɞɟɮɟɤɬɨɫɤɨɩɢɹ, ɩɨɡɜɨɥɹɸɬ ɜɵɹɜɢɬɶ 

ɜɫɟɜɨɡɦɨɠɧɵɟ ɞɟɮɟɤɬɵ, ɜɤɥɸɱɚɹ ɬɪɟɳɢɧɵ, ɜɦɹɬɢɧɵ, ɭɬɨɧɟɧɢɹ, ɩɢɬɢɧɝɢ, 

ɜɧɭɬɪɟɧɧɢɟ ɞɟɮɟɤɬɵ ɜ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢ ɬ.ɩ. 

ɋɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɞɟɮɟɤɬɨɜ 

ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɝɧɨɡɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ. ɉɪɢ ɨɰɟɧɤɟ ɨɩɚɫɧɨɫɬɢ ɞɟɮɟɤɬɨɜ ɬɪɟɛɭɟɬɫɹ ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɢ ɞɥɹ 

ɫɢɫɬɟɦɵ «ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɞɟɮɟɤɬɚɦɢ–ɧɚɝɪɭɡɤɢ–ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ 

ɬɪɭɛɵ». 

Ⱥɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɩɪɢɦɟɧɹɟɦɵɣ ɧɚ ɩɪɚɤɬɢɤɟ, ɨɛɵɱɧɨ 

ɫɨɞɟɪɠɢɬ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɚɛɨɬ: 

 ɫɛɨɪ ɞɚɧɧɵɯ ɨ ɧɚɝɪɭɡɤɚɯ, ɫɜɨɣɫɬɜɚɯ ɦɟɬɚɥɥɚ, ɪɟɡɭɥɶɬɚɬɚɯ 

ɞɢɚɝɧɨɫɬɢɤɢ ɫ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɞɟɮɟɤɬɨɜ; 

 ɪɚɫɱɟɬɧɵɟ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɭɱɚɫɬɤɚ 

ɝɚɡɨɩɪɨɜɨɞɚ, 

 ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

4.2.1 ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

Ʉɨɧɬɪɨɥɶɧɵɟ ɦɟɬɨɞɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɤɥɸɱɚɥɢ ɡɚɝɪɭɡɤɭ 

ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɤɚɧɟɪɚ ɞɟɮɟɤɬɨɫɤɨɩɚ Introsɫan A2072 ɜ ɫɢɫɬɟɦɭ ɱɟɪɟɡ ɥɸɤ-

ɥɚɡɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 19. 

ȼɧɭɬɪɢɬɪɭɛɧɵɣ ɤɨɧɬɪɨɥɶ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɨɛɟɫɩɟɱɢɥɢ 

ɛɟɡ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɱɢɫɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. Ɉɫɧɨɜɧɨɣ ɦɟɬɚɥɥ ɢ 

ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɨɛɫɥɟɞɨɜɚɥɢɫɶ ɜ ɪɟɠɢɦɟ «ɜɢɡɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɤɨɧɬɪɨɥɶ». 
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Ɋɢɫɭɧɨɤ 19 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ Ʉɋ-4 "ɉɪɢɨɛɫɤɚɹ" 

 

ɉɪɢ ɩɨɦɨɳɢ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɭɩɪɚɜɥɟɧɢɟ ɫɤɚɧɟɪɨɦ ɢ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɟɪɜɢɱɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɫ ɰɟɥɶɸ ɩɟɪɟɞɚɱɢ ɢɯ ɧɚ ɉɄ 

ɨɩɟɪɚɬɨɪɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɤɚɧɢɪɨɜɚɧɢɹ ɨɩɟɪɚɬɨɪɵ ɡɚɮɢɤɫɢɪɨɜɚɥɢ ɞɟɮɟɤɬɵ 

ɤɨɪɪɨɡɢɨɧɧɨɣ ɩɪɢɪɨɞɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɬɦɟɱɟɧɵ ɭɫɬɪɨɣɫɬɜɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

112ɦ, 335ɦ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ. 

4.3. Ɋɚɫɱɟɬ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ 

4.3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɣ ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɷɮɮɟɤɬɢɜɧɨ ɨɰɟɧɢɜɚɬɶ ɢɯ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ. ȼ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚɛɥɸɞɚɸɬɫɹ ɞɟɮɟɤɬɵ ɤɚɤ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ (ɞɟɮɟɤɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɧɚɩɪɢɦɟɪ, ɡɚɞɢɪɵ, ɪɢɫɤɢ ɢ ɬ.ɞ.), ɬɚɤ ɢ ɭɫɬɚɥɨɫɬɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ (ɞɟɮɟɤɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɢɤɥɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, 

ɤɨɪɪɨɡɢɹ). 

Ɋɚɫɱɟɬ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ ɩɨ 
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ɨɰɟɧɤɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫ 

ɤɨɪɪɨɡɢɨɧɧɵɦɢ ɞɟɮɟɤɬɚɦɢ «ɋɌɈ Ƚɚɡɩɪɨɦ 2-2.3-112-2007» ɢ Ɋɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ 

ɨɰɟɧɤɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɟɮɟɤɬɧɵɯ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɨɜ [18] 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 

Ɇɚɪɤɚ ɫɬɚɥɢ 9Ƚ2ɋ 

Dɧ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚɪɭɠɧɵɣ, ɦɦ 1020 
δ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ 12 
σɜ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, Ɇɉɚ 490 
σT – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ, Ɇɉɚ 345 
tɷɤ – ɬɟɦɩɟɪɚɬɭɪɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 14 
Ɋ1 – ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 5,4 
ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, Ɇɉɚ 206000 
ɤɚɬɟɝɨɪɢɹ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ III 
m – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 0,9 

k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ ɬɪɭɛɵ 
1,34 

kɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ 
1,05 

µ– ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ 
0,3 

α – ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɦɟɬɚɥɥɚ ɬɪɭɛɵ 1,2·10-5 

 

4.3.2 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ 

ɉɪɨɜɟɪɤɭ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɡ ɭɫɥɨɜɢɹ [38]: 

12 RɩɪN  ; 

ɝɞɟ: σɩɪN – ɩɪɨɞɨɥɶɧɨɟ ɨɫɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɉɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɨɬ 

ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

5 5

2

1,1 5,4 0,996
1,2 10 2,06 10 97,0 0,3 168,9 Ɇɉɚ.

2 0,012

ɜɧ
ɩɪN

n P D
E t  




 
       

 
         



 

Δt – ɪɚɫɱɟɬɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ. 
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Ⱥɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɟɪɟɩɚɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

 
1

5 5

0,3 376,12
43,5

1,2 10 2,06 10

R
t

E


    
   

ɝɪɚɞ 

 
1

5 5

(1 ) (1 0,3) 376,12
97

1,2 10 2,06 10

R
t

E


 

 
   

   
ɝɪɚɞ 

Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɱɟɬɭ ɩɪɢɧɢɦɚɟɦ ɛɨɥɶɲɢɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪɵ. 

ψ2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɜɭɯɨɫɧɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɦɟɬɚɥɥɚ ɬɪɭɛ, ɩɪɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɨɫɟɜɵɯ ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ (σɩɪN > 0) 

ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ, ɩɪɢ ɫɠɢɦɚɸɳɢɯ (σɩɪN < 0) ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 

ɮɨɪɦɭɥɟ: 

, 

ɝɞɟ: σɤɰ – ɤɨɥɶɰɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ, Ɇɉɚ, 

ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɟ: 

. . 2

0,9
[ ] 265 252,4 Ɇɉɚ.

0,9 0,9 1,34

ɧ
ɤ ɰ

ɧ

m
R

k
     

 
 

2 1 0,495 376,12 169,5R      

1

1

0,9
490 376,12

1,34 1,05
ɜ

ɧ

m
R

k k
    

 
 

ɉɪɨɜɟɪɹɟɦ ɫɨɛɥɸɞɟɧɢɟ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ:  

168,9 169,5   

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

4.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ 

ɞɟɮɨɪɦɚɰɢɣ 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ 

ɩɨɞɡɟɦɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɜɟɪɤɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɭɫɥɨɜɢɹɦ: 

2 2

2
1 1

252,4 252,4
1 0,75 0,5 1 0,75 0,5 0,495

376,12 376,12

ɤɰ ɤɰ
R R

 


                
  
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3 2
0,9

ɧ ɧ
ɩɪ

ɧ

m
R

k
   


; 

2
0,9

ɧ ɧ
ɩɪ

ɧ

m
R

k
  


; 

ɝɞɟ: σɩɪ
ɧ – ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, Ɇɉɚ; 

ψ3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɜɭɯɨɫɧɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɦɟɬɚɥɥɚ ɬɪɭɛ, ɩɪɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ (σɩɪ
ɧ >0) 

ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ, ɩɪɢ ɫɠɢɦɚɸɳɢɯ (σɩɪ
ɧ <0) ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 

ɮɨɪɦɭɥɟ: 
2

3

2 2

1 0,75 0,5

0,9 0,9

ɤɰ ɤɰ

ɧ ɧ

ɧ ɧ

m m
R R

k k

 


 
 
     
     

; 

ɝɞɟ: R2
ɧ – ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɦɟɬɚɥɥɚ ɬɪɭɛ ɢ ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɦɢɧɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ 

σɬɟɤ =350 Ɇɉɚ; 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ σɩɪ
ɧ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɬ 

ɜɫɟɯ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɫ ɭɱɟɬɨɦ ɩɨɩɟɪɟɱɧɵɯ ɢ ɩɪɨɞɨɥɶɧɵɯ 

ɩɟɪɟɦɟɳɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɢ ɭɩɪɭɝɨ-ɢɡɨɝɧɭɬɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɫɚɞɨɤ 

ɢ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ 

ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ – ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɩɟɪɟɩɚɞɚ ɢ ɭɩɪɭɝɨɝɨ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

2

ɧ ɧ
ɩɪ ɤɰ

E D
E t   




      


; 

ɝɞɟ: ρ=1200ɦ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɭɩɪɭɝɨɝɨ ɢɡɝɢɛɚ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
5

5 5
1

2,06 10 1,02
0,3 252,4 1,2 10 2,06 10 97,0 76,45

2 1200

ɧ
ɩɪ   

         


Ɇɉɚ; 
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5
5 5

2
2,06 10 1,02

0,3 252,4 1,2 10 2,06 10 43,5 120,36
2 1200

ɧ
ɩɪ   

         


 Ɇɉɚ. 

ɉɪɨɜɟɪɤɭ ɜɵɩɨɥɧɹɟɦ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɚɛɫɨɥɸɬɧɨɦɭ ɡɧɚɱɟɧɢɸ 

ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢ σɩɪ2 
ɧ = -120,36 Ɇɉɚ. 

2

3
252,4 252,4

1 0,75 0,5 0,542
0,99 0,99

350 350
0,9 1,1 0,9 1,1



 
 

      
     

; 

3 2
0,99

0,542 350 189,7
0,9 0,9 1,1

ɧ

ɧ

m
R

k
      

 
Ɇɉɚ; 

120,36 189,7   

2

0,9
350 385

0,9 0,9 1,1

ɧ

ɧ

m
R

ɤ
   

 
 Ɇɉɚ; 

214,5 385 . 

ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɜɵɩɨɥɧɹɸɬɫɹ. 

4.3.4 ɉɪɨɜɟɪɤɚ ɨɛɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ 

ɉɪɨɜɟɪɤɭ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɜ ɩɥɨɫɤɨɫɬɢ ɧɚɢɦɟɧɶɲɟɣ ɠɟɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɡ ɭɫɥɨɜɢɹ: 

ɤɪS m N  , 

ɝɞɟ: S – ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɜ ɫɟɱɟɧɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɇ; Nɤɪ – ɩɪɨɞɨɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ, ɇ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɧɚɫɬɭɩɚɟɬ ɩɨɬɟɪɹ ɩɪɨɞɨɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɜ ɫɟɱɟɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ S 

ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɨɬ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɫ ɭɱɟɬɨɦ ɩɪɨɞɨɥɶɧɵɯ 

ɢ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɭɱɚɫɬɤɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɭɩɪɭɝɢɦ ɢɡɝɢɛɨɦ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
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ɤɨɦɩɟɧɫɚɰɢɢ ɩɪɨɞɨɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɪɨɫɚɞɨɤ ɢ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ S 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

   FTES ɤɰ  5,0 ; 

ɝɞɟ: 22 ( 14) 36ɷ ɡɚɦT t t       ɝɪɚɞ;  

F – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɵ, ɦ2: 

   2 2 2 23,14
1,02 0,996 0,02

4 4
ɧ ɜɧF D D


       ɦ2; 

5 5[(0,5 0,3) 250,4 1,2 10 2,06 10 36] 0,2 1,6S
           Ɇɇ. 

Ⱦɥɹ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɩɨɞɡɟɦɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɫɥɭɱɚɟ 

ɩɥɚɫɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɬɪɭɛɵ ɫ ɝɪɭɧɬɨɦ ɩɪɨɞɨɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɧɚɯɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

11 35242

009,4 JEFqPN ɜɟɪɬɤɪ  ;  

ɝɞɟ: Ɋ0 – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɪɨɞɨɥɶɧɵɦ ɩɟɪɟɦɟɳɟɧɢɹɦ ɨɬɪɟɡɤɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ; J – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

   4 4 4 43,14
1,02 0,996 0,00127

64 64
ɧ ɜɧJ D D


        ɦ4; 

qɜɟɪɬ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɟɪɟɦɟɳɟɧɢɹɦ ɨɬɪɟɡɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɜɟɫɨɦ ɝɪɭɧɬɨɜɨɣ ɡɚɫɵɩɤɢ ɢ ɫɨɛɫɬɜɟɧɧɵɦ 

ɜɟɫɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɬɧɟɫɟɧɧɨɟ ɤ ɟɞɢɧɢɰɟ ɞɥɢɧɵ: 

ɬɪ
ɧɧ

ɧɝɪɝɪɜɟɪɬ q
DD

hDnq 





 


82

0

 . 

ȼɟɥɢɱɢɧɚ Ɋ0 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ɝɪɝɪɝɪɧ tgɊɋDP  0 ; 

ɝɞɟ: ɋɝɪ = 2 ɤɉɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ; Ɋɝɪ – ɫɪɟɞɧɟɟ ɭɞɟɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ ɧɚ ɟɞɢɧɢɰɭ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɝɪɭɧɬɨɦ; φɝɪ = 25° – 

ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ.  
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Ɍɚɛɥɢɰɚ 6. Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɥɨɬɧɟɧɧɵɯ ɜɥɚɠɧɵɯ ɝɪɭɧɬɨɜ  

Ƚɪɭɧɬ 
ɝɪ , 

ɝɪɚɞɭɫ 
fɝɪ=tg ɝɪ  ɫɝɪ, ɤɉɚ 

Ȗɝɪ, ɤɇ/ɦ³ 

Ƚɪɚɜɟɥɢɫɬɵɣ ɩɟɫɨɤ 

ɉɟɫɨɤ ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ 

Ɇɟɥɤɢɣ ɩɟɫɨɤ 

ɉɵɥɟɜɚɬɵɣ ɩɟɫɨɤ 

ɋɭɩɟɫɢ 

ɋɭɝɥɢɧɤɢ 

Ƚɥɢɧɵ 

Ɍɨɪɮ 

36-40 

33-38 

30-36 

28-34 

21-25 

17-22 

15-18 

16-30 

0,7-0,8 

0,65-0,75 

0,6-0,7 

0,55-0,65 

0,35-0,45 

0,3-0,4 

0,25-0,35 

0,3-0,5 

0-2 

1-3 

2-5 

2-7 

4-12 

6-20 

12-40 

0,5-4 

25,5 

23,0 

21,2 

20,5 

19,7 

19,0 

16,8 

7,0 

 

Ɍɚɛɥɢɰɚ 7. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɫɬɟɥɢ ɝɪɭɧɬɚ ɩɪɢ ɫɠɚɬɢɢ  

Ƚɪɭɧɬ k0, Ɇɇ/ɦ3 Ƚɪɭɧɬ k0, Ɇɇ/ɦ3 

Ɍɨɪɮ ɜɥɚɠɧɵɣ 

ɉɥɵɜɭɧ 

Ƚɥɢɧɚ ɪɚɡɦɹɝɱɟɧɧɚɹ 

ɉɟɫɨɤ ɫɜɟɠɟɧɚɫɵɩɚɧɧɵɣ 

0,5-1,0 

1-5 

1-5 

2-5 

ɉɟɫɨɤ ɫɥɟɠɚɜɲɢɣɫɹ 

Ƚɥɢɧɚ ɬɭɝɨɩɥɚɫɬɢɱɧɚɹ  

Ƚɪɚɜɢɣ 

5-30 

5-50 

10-50 

 

ȼɟɥɢɱɢɧɚ Ɋɝɪ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɧ

ɬɪ
ɝɪɧɧ

ɧɝɪɝɪ

ɝɪ
D

qtg
D

h
D

hDɩ
Ɋ


























 






 







2
45

28
2 02

00

; 

ɝɞɟ: nɝɪ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɨɬ ɜɟɫɚ ɝɪɭɧɬɚ; Ȗɝɪ = 

7 ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ; h0=0,8ɦ – ɜɵɫɨɬɚ ɫɥɨɹ ɡɚɫɵɩɤɢ ɨɬ ɜɟɪɯɧɟɣ 

ɨɛɪɚɡɭɸɳɟɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ; 

qɬɪ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɡɚɢɡɨɥɢɪɨɜɚɧɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɩɟɪɟɤɚɱɢɜɚɟɦɵɦ ɩɪɨɞɭɤɬɨɦ: 

ɩɪɢɦɬɪ qqqq   

ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɦɟɬɚɥɥɚ ɬɪɭɛɵ: 

 22

4
ɜɧɧɦɫɜɦ DDɩq 

 ; 

ɝɞɟ: nɫɜ = 0,95 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɚɦ ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 

ɩɪɨɞɨɥɶɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɥɨɠɟɧɢɹ; 
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Ȗɦ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɦɟɬɚɥɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɵ ɬɪɭɛɵ, ɞɥɹ ɫɬɚɥɢ 

Ȗɦ=78500 ɇ/ɦ3. 

 2 23,14
0,95 78500 1,02 0,996 1498,4

4
ɦq        ɇ/ɦ. 

ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɢɡɨɥɹɰɢɢ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ: 

 ɨɛɨɛɨɛɢɩɢɩɢɩɧɫɜɢ ɄɄgDɩq   ; 

ɢɥɢ 

 ɦɢ qq  1,0 ;  

ɝɞɟ: Kɢɩ = Kɨɛ = 2,30 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɟɥɢɱɢɧɭ ɧɚɯɥɟɫɬɚ ɞɥɹ 

ɞɜɭɯɫɥɨɣɧɨɣ ɢɡɨɥɹɰɢɢ; qɢ = 0,635ɦɦ, ρɢɩ = 1046 ɤɝ/ɦ3 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɥɳɢɧɚ 

ɢ ɩɥɨɬɧɨɫɬɶ ɢɡɨɥɹɰɢɢ; δɨɛ = 0,635ɦɦ, ρɨɛ = 1028 ɤɝ/ɦ3 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɥɳɢɧɚ 

ɢ ɩɥɨɬɧɨɫɬɶ ɨɛɟɪɬɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 0,95 3,14 1,02 9,81 2,3 0,000635 1046 2,3 0,000635 1028 63,82ɢq             ɇ/ɦ; 

0,1 0,1 1498,4 149,84ɢ ɦq q      ɇ/ɦ; 

ɉɪɢɧɢɦɚɟɦ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ – 149,84ɢq  ɇ/ɦ. 

ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɚɡɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɬɪɭɛɟ ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ: 
2 2 210 10 5,4 0,996 0,04ɝɚɡ ɜɧq p D
         ɇ/ɦ. 

1498, 4 149,84 0,04 1648, 28ɬɪq      ɇ/ɦ. 

0
2 00,996 0,996 25

2 0,8 7000 0,996 0,8 0,8 45 1648,28
8 2 2

14843,7
3,14 0,996

ɝɪ

tg

Ɋ

                            
  

ɉɚ; 

0 3.14 1,02 (2000 14843,7 25 28019,6P tg       ɉɚ; 

0,996 3,14 0,996
0,8 7000 0,996 0,8 1648,28 13272,1

2 8
ɜɟɪɬq

         
 

 ɇ/ɦ; 

 52 4 2 11 3114,09 28019,6 13272,1 0,02 2,06 10 0,00127 7942868,6ɤɪN         ɇ; 

0,9 7,94 7,86ɤɪm N     Ɇɇ; 

1,6 7,86ɤɪS Mɇ m N     Mɇ 
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ȼ ɫɥɭɱɚɟ ɩɥɚɫɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɝɪɭɧɬɨɦ ɨɛɳɚɹ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɛɟɫɩɟɱɟɧɚ. 

ɉɪɨɞɨɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɞɥɹ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɫɥɭɱɚɟ ɭɩɪɭɝɨɣ ɫɜɹɡɢ ɫ ɝɪɭɧɬɨɦ: 

JȿDkN ɧɤɪ  0

2 2 ; 

ɝɞɟ: k0 = 1 Ɇɇ/ɦ3 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ, ɢɥɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɫɬɟɥɢ ɝɪɭɧɬɚ ɩɪɢ ɫɠɚɬɢɢ. 

2 52 1 0,996 2,06 10 0,00127 3,8ɤɪN         Ɇɇ; 

2 20,9 3,8 3,76ɤɪm N     Ɇɇ; 

21,6 3,76ɤɪS Mɇ m N     Ɇɇ 

ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɨɛɟɫɩɟɱɟɧɨ. 

ɉɪɨɜɟɪɢɦ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɫ ɭɩɪɭɝɢɦ ɢɡɝɢɛɨɦ: 

3 3
11

1 1
0,036

13272,1
800

2,06 10 0,00127

ɜɟɪɬq

ȿ J





  


 

; 

0

3 3
11

28019,6 0,02

16272,1 0,00127
584,7

16272,1

2,06 10 0,00127

ɜɟɪɬ

ɜɟɪɬ

P F

q J
Z

q

E J



 
 

  

 

;  

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ – 31N   (ɪɢɫɭɧɨɤ 19). 

Ⱦɥɹ ɤɪɢɜɨɥɢɧɟɣɧɵɯ (ɜɵɩɭɤɥɵɯ) ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɜɵɩɨɥɧɟɧɧɵɯ 

ɭɩɪɭɝɢɦ ɢɡɝɢɛɨɦ, ɜ ɫɥɭɱɚɟ ɩɥɚɫɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɬɪɭɛɵ ɫ ɝɪɭɧɬɨɦ ɤɪɢɬɢɱɟɫɤɨɟ 

ɭɫɢɥɢɟ: 

Ɇɇ;  

31,6 3,65ɤɪS Mɇ m N     Ɇɇ; 

 Ɇɇ; 

3 2 2 1133 31 13272,1 2,06 10 0,00127 3,69ɤɪ N ɜɟɪɬN q E J         

4 0,375 0,375 13272,1 800 3,73ɤɪ ɜɟɪɬN q       
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41,6 3,69ɤɪS Mɇ m N     Ɇɇ. 

ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɥɹ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

 
Ɋɢɫɭɧɨɤ 19. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ȕn 

 

4.4 Ɉɰɟɧɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɫ 

ɩɨɜɪɟɠɞɟɧɢɹɦɢ 

ɇɚ 1 ɞɟɮɟɤɬɧɨɦ ɭɱɚɫɬɤɟ ɫɩɟɰɢɚɥɢɫɬɵ ɨɛɧɚɪɭɠɢɥɢ ɤɨɪɪɨɡɢɨɧɧɵɣ ɞɟɮɟɤɬ 

ɞɥɢɧɨɣ 670 ɦɦ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɨɣ 1,9 ɦɦ. 

Ɉɰɟɧɤɭ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɤɨɪɪɨɡɢɨɧɧɵɦɢ 

ɩɨɜɪɟɠɞɟɧɢɹɦɢ ɩɪɨɜɨɞɢɦ ɩɨ [18] ɢ [38] ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɋɇɢɉ 2.05.06.-85 

ɢ ɋɇɢɉ III-42-80 ɩɨ ɚɥɝɨɪɢɬɦɭ, ɜɤɥɸɱɚɸɳɟɦɭ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɞɟɣɫɬɜɢɹ: 

- ɨɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ɭɱɚɫɬɤɭ ɝɚɡɨɩɪɨɜɨɞɚ ɫ ɤɨɪɪɨɡɢɨɧɧɵɦ 

ɩɨɜɪɟɠɞɟɧɢɟɦ; 

- ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ K: 

10,9 0,9 0,984 1,1 1,34 1,05
1,5

0,9

p ɧn k k
K

m

    
    
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ɝɞɟ 0,9 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɚ Ȗ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ p ɧɚ ɨɰɟɧɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɜɵɱɢɫɥɹɟɦɵɣ ɩɨ 

ɮɨɪɦɭɥɟ 

1

1,1 5,4
1 1 0,984

376,12

pn p

R


 
       

- ɨɰɟɧɤɚ ɨɞɢɧɨɱɧɵɯ ɞɟɮɟɤɬɨɜ ɞɥɹ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ 

ɩɨɜɪɟɠɞɟɧɢɹɦɢ ɩɪɢ ɭɱɟɬɟ ɧɚɩɪɹɠɟɧɢɣ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɩɪɨɞɨɥɶɧɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɨɬ ɨɫɟɜɵɯ ɢ ɢɡɝɢɛɚɸɳɢɯ ɧɚɝɪɭɡɨɤ. 

Ɋɚɡɪɭɲɚɸɳɟɟ ɞɚɜɥɟɧɢɟ 
0

p
p , ɨɞɢɧɨɱɧɨɝɨ ɞɟɮɟɤɬɚ ɩɪɢ ɭɱɟɬɟ ɧɚɩɪɹɠɟɧɢɣ 

ɬɨɥɶɤɨ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   

1,9
2 1 2 12 490 1

12
10,28

1,9
1020 12 11

12 3,518

ɜ

p

ɧ

d

p Ɇɉɚ
d

D
Q







         
     
           

, 

ɝɞɟ 

2 2
670

1 0,31 1 0,31 3,518
1020 12ɧ

l
Q

D 

              
. 

Ƚɞɟ σ1 – ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

1

1,9
1 1

12
0,5 0,5 490 215,93

1,9
11

12 3,518

ɜɪ

d

d

Q

 



       
          
         

 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɟɬɚ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɨɜɟɪɹɸɬ ɩɨ ɭɫɥɨɜɢɸ: 

1ɩɪ  , 120,36 251,93   , ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɚ ɡɧɚɱɢɬ 

ɪɚɡɪɭɲɚɸɳɟɟ ɞɚɜɥɟɧɢɟ pp ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 
0

p
p  

Ⱦɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ pɞɨɩ ɞɥɹ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

/ 10,28 /1,5 6,9ɞɨɩ pp p K    
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Ʉɪɢɬɟɪɢɟɦ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɫ ɤɨɪɪɨɡɢɨɧɧɵɦɢ 

ɩɨɜɪɟɠɞɟɧɢɹɦɢ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɩɪɟɜɵɲɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚɞ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɞɚɧɧɵɣ ɭɱɚɫɬɨɤ, ɬɨ ɟɫɬɶ 

ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ ;  6,9>5,4ɞɨɩp p , ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, 

Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɞɟɮɟɤɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤ 

ɧɨɦɢɧɚɥɶɧɨɦɭ ɜɧɟɲɧɟɦɭ ɩɟɪɢɦɟɬɪɭ ɬɪɭɛɵ   ɩɨ ɮɨɪɦɭɥɟ: 

/ ( ) 330 / (3,14 1020) 0,103ɧc D     , 

ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɜɟɪɤɨɣ ɭɫɥɨɜɢɹ ɞɥɹ ɜɚɪɢɚɧɬɨɜ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ G2 

1,9
1/ 2 1/ 2 0.543

12

d


          
   

; 

Ʉɨɷɮɮɢɰɢɟɧɬ G, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɢɧɢɦɚɥɶɧɨɦɭ ɢɡ ɞɜɭɯ ɡɧɚɱɟɧɢɣ G1 ɢ 

G2: 

1 2min( ; ) min(0,838;1,075) 0,838G G G    , 

ɝɞɟ ɤɨɷɮɮɢɰɢɟɧɬɵ G1 ɢ G2 ɜɵɱɢɫɥɹɸɬ ɫ ɭɱɟɬɨɦ ɡɧɚɱɟɧɢɹ  ɩɨ ɮɨɪɦɭɥɚɦ: 

1

1,9 345
0,5 1 1 0,5 1 0,103 1 0,838

12 490

T

ɜ

d
G


 

                 
     

  

2

2
1 cos sin( )

2 2

2 345 1,9 1,9
1 cos 0,103 3,14 sin(0,103 3,14) 1,075

3,14 490 24 24

T

ɜ

d d
G

  
   
             

                  

  

 

ɉɪɨɜɟɪɤɭ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɨɜɨɞɹɬ ɩɨ 

ɭɫɥɨɜɢɸ. 

2ɩɪ  , 

ɝɞɟ σ2 ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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2

1,9
1 1

12
0,5 490 0,838 0,5 194,53

1,9
11

12 3,518

ɜ

d

G
d

Q

 



             
           

               

  

Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ɜɵɲɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɪɚɡɪɭɲɚɸɳɟɟ ɞɚɜɥɟɧɢɟ, ɩɪɢ ɭɱɟɬɟ 

ɧɚɩɪɹɠɟɧɢɣ ɬɨɥɶɤɨ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

0

1,9
1 1

2 24 490 12
10,28 Ɇɉɚ

1,9( ) (1020 12)
11

12 3,518

ɜ
p

ɧ

d

p
D d

Q

 




            
          

  

Ɋɚɡɪɭɲɚɸɳɢɦ ɞɚɜɥɟɧɢɟɦ pp ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɞɚɜɥɟɧɢɟ 10,2 Ɇɉɚ, ɪɚɜɧɨɟ ɡɧɚɱɟɧɢɸ 
0

p
p  

Ⱦɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

/ 10,28 /1,5 6,9 Ɇɉɚɞɨɩ pp p K    

Ɉɰɟɧɢɜɚɟɦɵɣ ɭɱɚɫɬɨɤ ɝɚɡɨɩɪɨɜɨɞɚ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɩɪɢ 

ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 5,4 Ɇɉɚ ɫ ɬɟɤɭɳɢɦ ɤɨɧɬɪɨɥɟɦ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɱɟɪɟɡ 5 ɥɟɬ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɤɨɧɬɪɨɥɟɦ ɫɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ 51164 ɢ ɉɨɥɨɠɟɧɢɹ ɨ 

ɫɤɨɪɨɫɬɢ ɤɨɪɪɨɡɢɢ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɣ ɢ ɜɵɫɨɤɨɣ ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. 

ɇɚ ɜɬɨɪɨɦ ɞɟɮɟɤɬɧɨɦ ɭɱɚɫɬɤɟ ɨɛɧɚɪɭɠɢɥɢ ɩɪɨɞɨɥɶɧɭɸ ɫɬɪɟɫɫ-

ɤɨɪɪɨɡɢɨɧɧɭɸ ɬɪɟɳɢɧɚ. Ⱦɟɮɟɤɬ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɛɵɥɨ ɪɟɲɟɧɨ ɭɫɬɪɚɧɢɬɶ 

ɪɟɦɨɧɬɨɦ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɦɨɧɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɞɜɭɯɪɚɡɴɟɦɧɨɣ 

ɪɟɦɨɧɬɧɨɣ ɦɭɮɬɨɣ ɊɋɆ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɬɚɤɨɝɨ ɪɟɲɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧɨ 

ɜ ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ. 

4.5 Ɋɚɫɱɟɬɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɊɋɆ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɩɨ 

ɪɟɦɨɧɬɭ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɡɚɦɟɧɭ ɬɪɭɛɵ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɞɚɧɧɵɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɦ, ɬɪɭɞɨɟɦɤɢɦ ɢ ɞɥɢɬɟɥɶɧɵɦ. ɉɨɷɬɨɦɭ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɭɮɬɭ ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤ ɪɟɦɨɧɬɚ ɞɨ 12 

ɱɚɫɨɜ.  
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ɋɢɥɨɜɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɊɋɆ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɦ ɤɪɢɬɟɪɢɟɦ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨ ɢ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɊɋɆ 

ɭɱɚɫɬɨɤ. ɗɬɨɬ ɤɪɢɬɟɪɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɌɈ Ƚɚɡɩɪɨɦ 2–2.3– 112, ɩɨɥɨɠɟɧɢɹɦ 

ɋɌɈ Ƚɚɡɩɪɨɦ 2–2.3–335–2009 ɢ ɜɪɟɦɟɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɬɛɪɚɤɨɜɤɟ ɢ ɪɟɦɨɧɬɭ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɝɚɡɚ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ. 
 

ȼɫɟ ɞɟɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɫɬɟɧɤɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɢɪɚɜɧɢɜɚɸɬɫɹ ɤ ɤɨɪɪɨɡɢɨɧɧɵɦ ɞɟɮɟɤɬɚɦ, ɜɤɥɸɱɚɹ ɫɬɪɟɫɫ-

ɤɨɪɪɨɡɢɨɧɧɵɟ ɢ ɞɪɭɝɢɟ ɨɫɬɪɵɟ ɞɟɮɟɤɬɵ. Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɛɟɪɭɬɫɹ ɪɚɡɦɟɪɵ 

ɨɬɲɥɢɮɨɜɚɧɧɨɣ ɡɨɧɵ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɢɥɢ ɩɨɫɥɟ ɜɵɲɥɢɮɨɜɤɢ ɞɟɮɟɤɬɧɨɝɨ ɦɟɫɬɚ. 
 

ȼɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɪɟɦɨɧɬɚ ɞɟɮɟɤɬɧɵɯ ɭɱɚɫɬɤɨɜ ɫ ɩɨɦɨɳɶɸ ɊɋɆ 

ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɤɪɢɬɟɪɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ 

ɪɚɡɪɵɜ ɛɟɡ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɭɮɬɵ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, 

ɤɨɬɨɪɵɟ ɜɵɡɜɚɧɵ ɢɡɝɢɛɚɸɳɢɦ ɦɨɦɟɧɬɨɦ, ɜɧɭɬɪɟɧɧɢɦ ɞɚɜɥɟɧɢɟɦ ɢ ɨɫɟɜɵɦɢ 

ɭɫɢɥɢɹɦɢ. Ⱦɥɹ ɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɷɬɨɬ ɤɪɢɬɟɪɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɪɚɫɱɟɬɚɦ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɋɌɈ Ƚɚɡɩɪɨɦ 2–2.3–112–2007. 
 

Ʉɪɢɬɟɪɢɟɦ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ ɪɚɡɪɵɜ ɜɞɨɥɶ 

ɨɛɪɚɡɭɸɳɟɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɹ, ɫɱɢɬɚɟɬɫɹ 

ɩɪɟɜɵɲɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɪɞɨɩ ɧɚɞ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɪ, 

ɩɪɢ ɤɨɬɨɪɨɦ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɞɚɧɧɵɣ ɭɱɚɫɬɨɤ. 

4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɵɯ ɦɭɮɬ  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 
 

Ɍɚɛɥɢɰɚ 8 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɦɭɮɬɵ ɊɋɆ: 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɥɨɬɧɚ ɦɭɮɬɵ 𝐸ɦ 58700 Ɇɉɚ 

ɬɨɥɳɢɧɚ ɩɨɥɨɬɧɚ 𝛿ɦ 0,012 ɦ 

ɦɨɦɟɧɬ ɡɚɬɹɠɤɢ ɦɭɮɬɵ ܯɡɚɬ 650 ɇɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɜ ɪɟɡɶɛɟ ξ ξ=0,18 

ɞɢɚɦɟɬɪ ɛɨɥɬɨɜ 𝑑ɛ 0,024 ɦ 

ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ ɜ ɪɚɡɴɟɦɟ ݊ɛ 4 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ɋɚɫчɟɬɧɚɹ чɚɫɬɶ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 
ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɛɨɥɬɨɜ 𝐸ɛ 206000 Ɇɉɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɩɨɥɨɬɧɚ ɩɨ ɬɪɭɛɟ 𝑓 0,2 

ɪɚɞɢɭɫ ɡɚɤɥɚɞɧɨɣ ɨɫɢ 𝑟 0,0375 ɦ 

ɡɚɡɨɪ ɦɟɠɞɭ ɡɚɤɥɚɞɧɵɦɢ ɨɫɹɦɢ ݈ɩɪ 0,07 ɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɦɭɮɬɵ ݇ɦ 1,44. 

ɲɢɪɢɧɚ ɦɭɮɬɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɬɪɭɛɵ ݈ɦ 0,320ɦ 

 

Ⱦɟɮɟɤɬ – ɩɪɨɞɨɥɶɧɚɹ ɫɬɪɟɫɫ-ɤɨɪɪɨɡɢɨɧɧɚɹ ɬɪɟɳɢɧɚ ɩɨɫɥɟ ɜɵɲɥɢɮɨɜɤɢ ɫ 

ɩɪɨɮɢɥɟɦ ɞɧɚ, ɭɤɚɡɚɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 9.  

 

Ɍɚɛɥɢɰɚ 9 - Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɟɮɟɤɬɚ. 
ɉɚɪɚɦɟɬɪ, 

ɦɦ 
Ɂɧɚɱɟɧɢɟ ɝɥɭɛɢɧɵ t ɞɟɮɟɤɬɚ ɩɨ ɟё ɞɥɢɧɟ 

Ⱦɥɢɧɚ ɯ 0 20 40 60 80 100 120 140 160 180 200 

Ƚɥɭɛɢɧɚ t 0 5,9 6,6 6,7 6,9 7 6,8 6,5 6,4 5,8 0 

 

Ɏɭɧɤɰɢɹ Ɏ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɷɮɮɟɤɬɢɜɧɨɣ 

ɞɥɢɧɟ ɞɟɮɟɤɬɚ lɷɮ=160 ɦɦ, ɧɚ ɤɨɬɨɪɨɣ ɩɥɨɳɚɞɶ Ⱥ ɩɪɨɟɤɰɢɢ ɞɟɮɟɤɬɚ ɧɚ 

ɩɪɨɞɨɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɡɚ ɤɪɚɣɧɢɯ ɬɨɱɟɤ t1=5,9 ɦɦ, tn=5,7 

ɦɦ ɢ Δl=20 ɦɦ: 

 

1

1 12

2

0,5( )

20 0,5(5,9 5,7) (6,6 6,7 6,9 7 6,8 6,5 6,4) 1054 ɦɦ

n

n i
A l t t t




      

          


 

ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɝɥɭɛɢɧɭ ɞɟɮɟɤɬɚ: 

1054
6,59 

160ɷɮ

A
t ɦɦ

l
    

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ Ɏɨɥɢɚɫɚ: 
2 21 0,31 1 0,31 160

1,14
510 12

ɷɮ

ɧ

l
M

R 
  

  


 

Ɂɧɚɱɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ Ɏ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ɋɚɫчɟɬɧɚɹ чɚɫɬɶ 

 

6,59
1 1

12 0,46
6,59

1 1
12 1,14

t

Ɏ
t

M





 
  

 


 

ȼɵɱɢɫɥɹɟɦ ɪɚɡɪɭɲɚɸɳɟɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ: 

   
2 2 12 490

0,46 6,1
2 1020 2 12

ɜ
p

ɧ

p Ɏ
D




 
    

  
Ɇɉɚ 

ȼɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ: 

/ 6,1 /1,5 4,06 Ɇɉɚɞɨɩ pp p K    

Ɍɚɤ ɤɚɤ ɪɞɨɩ˂ ɪ, ɬɨ ɞɚɧɧɵɣ ɭɱɚɫɬɨɤ ɝɚɡɨɩɪɨɜɨɞɚ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɢ ɩɨɷɬɨɦɭ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɟɦɨɧɬɢɪɨɜɚɬɶ. 

Ȼɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɭɮɬɭ ɊɋɆ ɫ ɪɟɡɶɛɨɜɨɣ ɡɚɬɹɠɤɨɣ ɜ ɤɚɱɟɫɬɜɟ ɪɟɦɨɧɬɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

ɍɫɢɥɢɟ Q ɜ ɛɨɥɬɚɯ ɧɚ ɨɞɧɨɦ ɪɚɡɴɟɦɟ ɩɪɢ ɡɚɬɹɠɤɟ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

600
4 0,556 Ɇɇ

0,18 0,024

ɡɚɬ
Ȼ

Ȼ

M
Q n

d
   


 

ȼɵɱɢɫɥɹɟɦ ɭɝɨɥ φ0 ɦɟɠɞɭ ɪɚɞɢɭɫ-ɜɟɤɬɨɪɨɦ ɰɟɧɬɪɚ ɡɚɤɥɚɞɧɨɣ ɨɫɢ ɢ ɨɫɶɸ 

ɫɢɦɦɟɬɪɢɢ ɭɡɥɚ ɡɚɬɹɠɤɢ: 

0

0,5 0,0375 0,5 0,07
arcsin 111 ɪɚɞ

0,5 0,51 0,0375 0,5 0,012m

r l

R r



                

 

ȼɵɱɢɫɥɹɟɦ ɭɝɨɥ φ1 ɦɟɠɞɭ ɪɚɞɢɭɫ-ɜɟɤɬɨɪɨɦ ɬɨɱɤɢ ɤɚɫɚɧɢɹ ɫ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɥɨɬɧɚ ɢ ɨɫɶɸ ɫɢɦɦɟɬɪɢɢ: 

1 0

0,5 0,51 0,5 0,012 0,0375
arccos 0,595 ɪɚɞ

0,5 0,51 0,5 0,012 0,0375

ɧ m

ɧ m

R r

R r

 


                  
 

ȼɵɱɢɫɥɹɟɦ ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ܰ݉𝑎𝑥 ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɨɥɨɬɧɚ 

ɦɭɮɬɵ: 

1 0
max 0

1 0

2 ( ) 2 0,2(0,595 0,111)
cos 0,556 cos(0,111) 0,557 Ɇɇ

1 cos( ) 1 cos(0,595 0,111)

f
N Q

 
 

   
    

   
 

ɉɪɢ ɩɨɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɟ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɡɚɤɪɟɩɥɟɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ɋɚɫчɟɬɧɚɹ чɚɫɬɶ 

 

Ȗ1=1−𝜇2=1−0,32=0,91 

Ʉɨɷɮɮɢɰɢɟɧɬ ݇𝛽, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɲɢɪɢɧɭ ɩɨɥɨɬɧɚ ɦɭɮɬɵ ɫ 

ɡɚɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɭɮɬɵ 2݈Ɇ/𝑅ɧ=1,05 ɢ δ`=δ/𝑅ɧ=0,02, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɪɢɫɭɧɤɨɦ 21 ɛɭɞɟɬ ɪɚɜɟɧ 0,95. 

ȼɵɱɢɫɥɹɟɦ ɩɨɞɚɬɥɢɜɨɫɬɶ ɩɨɥɨɬɧɚ ɦɭɮɬɵ: 

1,36 0,510
0,00368 

58700 0,012 0,32

ɧ
p

Ɇ Ɇ Ɇ

FR ɦ
ȿ l Ɇɇ





  

 
 

ȼɵɱɢɫɥɹɟɦ ɩɨɞɚɬɥɢɜɨɫɬɶ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ: 

2 2

4 4 0,144
0,000386 

4 3,14 206000 0,024

ɛ
ɛ

ɛ Ȼ ɛ

l ɦ
n ȿ d Ɇɇ





  

  
 

 

 
Ɋɢɫɭɧɨɤ 21 Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ݇ȕ ɭɫɪɟɞɧɟɧɧɵɯ 

ɪɚɞɢɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɨɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɲɢɪɢɧɵ 

2∗݈ɦ/𝑅ɧ – ɦɭɮɬɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɵ 𝛿 = 𝛿/𝑅ɧ ; 0,031(1); 0,027(2); 0,023(3); 0,019(4); 0,016(5) 
 

ȼɵɱɢɫɥɹɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 𝐴𝑇 ɢ 𝐴Ʉ : 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ɋɚɫчɟɬɧɚɹ чɚɫɬɶ 

 

2 2

206000 0,012
1057,9 

2 2 3,14 0,51

206000 0,012
3,5

58000 0,012

T

ɧ

ɤ
Ɇ Ɇ

E Ɇɉɚ
A

R ɦ
E

A
ȿ







  

 


  


 

ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɤɨɧɬɚɤɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɥɨɬɧɚ ɦɭɮɬɵ ɧɚ 

ɬɪɭɛɨɩɪɨɜɨɞ: 
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ȼɵɱɢɫɥɹɟɦ ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɭɮɬɨɣ: 

 

3,4
4,06 6,52 Ɇɉɚ

1,38

p ɤ
ɞɨɩ ɦ

ɦɮ

p p
p

k k
      

ɝɞɟ ݇ɦɮ=1,2·1,2=1,38=݇ɪɟɥ·݇ɤɨɧ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɦɭɮɬɵ; ݇ɪɟɥ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɥɚɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɨɦ ɩɨɥɨɬɧɟ; ݇ɤɨɧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɤɨɧɬɚɤɬɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɩɨɥɨɬɧɚ ɦɭɮɬɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ݇ɪɟɥ, ݇ɤɨɧ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ 

ɞɚɧɧɵɦ ɫɬɚɬɢɱɟɫɤɢɯ ɢ ɰɢɤɥɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɞɟɮɟɤɬɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɦɭɮɬɚɦɢ, ɪɚɜɧɵ: ݇ɪɟɥ = ɨɬ 1,1 ɞɨ 1,3. ݇ɤɨɧ = ɨɬ 1,1 ɞɨ 1,2. 

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɟɦɵɣ ɦɭɮɬɨɣ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ: 

 ɦ 6,52
1,61

4,06

ɞɨɩ
ɭɫ

ɞɨɩ

p
k

p
    

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɦɭɮɬɵ ɊɋɆ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɥɨɜɢɟ 𝑝ɞɨɩ ɦ>𝑝ɞɨɩ , ɩɨɷɬɨɦɭ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɛɨɱɟɦ 

ɞɚɜɥɟɧɢɢ 5,4 Ɇɉɚ ɤɪɢɬɟɪɢɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨɛɥɸɞɚɟɬɫɹ [38]. 
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ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 4 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɜɧɭɬɪɢɰɟɯɨɜɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɡɟɦɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ Ʉɋ-4 

ɉɪɢɨɛɫɤɚɹ (Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ) ɛɵɥ ɜɵɛɪɚɧ ɋȾ Introsɫan A2072.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɤɚɧɢɪɨɜɚɧɢɹ ɨɩɟɪɚɬɨɪɵ ɡɚɮɢɤɫɢɪɨɜɚɥɢ ɞɟɮɟɤɬɵ 

ɤɨɪɪɨɡɢɨɧɧɨɣ ɩɪɢɪɨɞɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɬɦɟɱɟɧɵ ɭɫɬɪɨɣɫɬɜɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

112ɦ, 335ɦ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɩɪɢ ɩɨɦɨɳɢ Ɇɍ «ɋɌɈ Ƚɚɡɩɪɨɦ 2-

2.3-112-2007»: 

1.1. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɜɵɩɨɥɧɹɟɬɫɹ  ( 168,9 169,5  ); 

1.2. ɍɫɥɨɜɢɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ 

ɜɵɩɨɥɧɹɟɬɫɹ  ( 120,36 189,7  ); 

1.3. ɍɫɥɨɜɢɟ ɨɛɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ   (1,6 3,69 ) 

2. ȼɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɫ 

ɜɵɹɜɥɟɧɧɵɦɢ ɩɨɜɪɟɠɞɟɧɢɹɦɢ. Ⱦɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɩɟɪɜɨɝɨ ɞɟɮɟɤɬɧɨɝɨ 

ɭɱɚɫɬɤɚ ɨɤɚɡɚɥɨɫɶ ɦɧɨɝɨ ɛɨɥɶɲɟ ɪɚɛɨɱɟɝɨ 6.9>5.4. Ɉɬɫɸɞɚ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ 

ɨɰɟɧɢɜɚɟɦɵɣ ɭɱɚɫɬɨɤ ɝɚɡɨɩɪɨɜɨɞɚ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɪɚɛɨɱɟɦ 

ɞɚɜɥɟɧɢɢ 5,4 Ɇɉɚ ɫ ɬɟɤɭɳɢɦ ɤɨɧɬɪɨɥɟɦ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɪɟɡ 5 ɥɟɬ 

ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɤɨɧɬɪɨɥɟɦ ɫɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ 51164 ɢ ɉɨɥɨɠɟɧɢɹ ɨ ɫɤɨɪɨɫɬɢ 

ɤɨɪɪɨɡɢɢ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɣ ɢ ɜɵɫɨɤɨɣ ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɩɨ 

ɪɟɦɨɧɬɭ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɡɚɦɟɧɭ ɬɪɭɛɵ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɞɚɧɧɵɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɦ, ɬɪɭɞɨɟɦɤɢɦ ɢ ɞɥɢɬɟɥɶɧɵɦ. ɉɨɷɬɨɦɭ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɭɮɬɭ ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤ ɪɟɦɨɧɬɚ ɞɨ 12 

ɱɚɫɨɜ. Ⱦɥɹ ɭɫɢɥɟɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɚɹ ɦɭɮɬɚ «ɊɋɆ-1020». 

ɋɢɥɨɜɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɊɋɆ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɦ ɤɪɢɬɟɪɢɟɦ 

12 RɩɪN 

3 2
0,9

ɧ ɧ
ɩɪ

ɧ

m
R

k
   



ɤɪS m N 



 

77 

 
 

ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
Ɋɚɫчɟɬɧɚɹ чɚɫɬɶ 

 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨ ɢ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ. ɗɬɨɬ 

ɤɪɢɬɟɪɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɌɈ Ƚɚɡɩɪɨɦ 2–2.3– 112, ɩɨɥɨɠɟɧɢɹɦ ɋɌɈ Ƚɚɡɩɪɨɦ 2–

2.3–335–2009 ɢ ɜɪɟɦɟɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɬɛɪɚɤɨɜɤɟ ɢ ɪɟɦɨɧɬɭ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɝɚɡɚ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ. ɍɫɬɚɧɨɜɤɚ ɦɭɮɬɵ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɥɨɜɢɟ 𝑝ɞɨɩ.ɦ>𝑝ɞɨɩ. (4.06>6,52) .  Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɦɭɮɬɵ ɬɚɤɠɟ 

ɩɪɨɜɟɞɟɧɨ. ɉɨ ɢɬɨɝɭ ɜɵɱɢɫɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ (

1,61ɭɫk  ), ɫɭɞɹ ɩɨ ɤɨɬɨɪɨɦɭ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɤɪɢɬɟɪɢɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 5,4 Ɇɩɚ ɫɨɛɥɸɞɚɟɬɫɹ. 

ɉɪɢɛɨɪ Introscan A2072 ɩɨɤɚɡɚɥ ɡɧɚɱɢɬɟɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ 

ɞɢɚɝɧɨɫɬɢɤɢ ɞɟɮɟɤɬɨɜ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ. ɍɫɬɪɨɣɫɬɜɨ 

ɩɨɡɜɨɥɢɥɨ ɫɜɨɟɜɪɟɦɟɧɧɨ, ɛɵɫɬɪɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨ ɨɬɫɥɟɞɢɬɶ ɞɟɮɟɤɬɧɵɟ ɭɱɚɫɬɤɢ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɢ ɭɫɬɪɚɧɢɬɶ ɢɯ. 
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 Ɋɚɡɪɚɛ. Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ 
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 Ʉɨɧɫɭɥɶɬ.  
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ȼ.    
 

ɂɋɋɅȿȾɈȼȺɇɂȿ ɇȾɋ 
ȽȺɁɈɉɊɈȼɈȾȺ-ɈɌȼɈȾȺ ɆɄɗ 

Ʌɢɬ. Ʌɢɫɬɨɜ 

144 

ɇИ ɌПɍ гр. 2БɆ8  
 

5 ɂɋɋɅȿȾɈȼȺɇɂȿ ɇȾɋ ȽȺɁɈɉɊɈȼɈȾȺ-ɈɌȼɈȾȺ ɆɄɗ 

Ɍɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɩɥɢɜɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɬɪɚɧɵ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɞɟɫɹɬɤɢ ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ, 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ. Ɉɛɳɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 

ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ ɊɎ ɫɜɵɲɟ 180 ɬɵɫ. ɤɦ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ. 

ȼ ɷɬɨɣ ɫɢɫɬɟɦɟ ɬɪɨɣɧɢɤɢ ɹɜɥɹɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɟɬɚɥɟɣ, ɧɨ ɢ ɧɚɢɛɨɥɟɟ ɩɨɞɜɟɪɠɟɧɵ ɪɚɡɪɭɲɟɧɢɸ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɝɚɡɨɩɪɨɜɨɞɨɜ ɛɚɡɢɪɭɸɬɫɹ ɧɚ 

ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɟɬɚɥɥɚ ɬɪɭɛ ɢ 

ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɪɚɡɥɢɱɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ, ɫ ɭɱɟɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɥɢɧɟɣɧɵɯ ɫɨɨɪɭɠɟɧɢɣ – ɝɚɡɨɩɪɨɜɨɞɨɜ, ɩɪɟɠɞɟ ɜɫɟɝɨ 

ɚɧɚɥɢɡɢɪɭɸɬ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ (ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɬɪɨɣɧɢɤɨɜ). Ʉɪɨɦɟ ɬɨɝɨ, ɇȾɋ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ 

ɡɚɪɭɛɟɠɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ [43]. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɪɚɫɱɟɬ ɇȾɋ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɦɟɬɨɞɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɢɡɜɟɫɬɢ ɬɨɱɧɵɣ ɚɧɚɥɢɡ ɢ ɨɰɟɧɤɭ ɇȾɋ ɷɬɢɯ ɨɛɴɟɤɬɨɜ. 

Ɍɪɭɛɨɩɪɨɜɨɞ ɜ ɩɪɨɰɟɫɫɟ ɫɜɨɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɧɨɫɢɬ ɞɨɫɬɚɬɨɱɧɨ 

ɛɨɥɶɲɢɟ ɧɚɝɪɭɡɤɢ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɩɨɞɚɱɢ 

ɩɪɨɞɭɤɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɉɨɷɬɨɦɭ ɫɟɣɱɚɫ ɨɝɪɨɦɧɵɦɢ ɬɟɦɩɚɦɢ ɪɚɡɜɢɜɚɸɬɫɹ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɫ ɢɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɢ ɲɢɪɨɤɢɦ ɤɥɚɫɫɨɦ ɩɨɫɬɚɧɨɜɤɢ 

ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ. [44].  

  



 

79 

 
 

ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
ɂɋɋɅȿȾɈȼȺɇɂȿ ɇȾɋ ȽȺɁɈɉɊɈȼɈȾȺ-ɈɌȼɈȾȺ ɆɄɗ 

Ⱥɜɚɪɢɢ ɫ ɪɚɡɪɵɜɨɦ ɫɬɟɧɤɢ ɬɪɭɛɵ ɜɟɞɭɬ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɩɨɬɟɪɹɦ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɧɟɦɚɥɨɦɭ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɭɳɟɪɛɭ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɣ ɞɟɮɟɤɬɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɞɚɧɧɵɯ 

ɩɪɨɜɟɞɟɧɢɹ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɞɢɚɝɧɨɫɬɢɤ ɢɥɢ ɠɟ ɧɚ ɚɧɚɥɢɡɟ ɭɠɟ ɨɬɛɪɚɤɨɜɚɧɧɵɯ 

ɭɱɚɫɬɤɨɜ ɫ ɢɦɟɸɳɢɦɢɫɹ ɪɚɡɪɭɲɟɧɢɹɦɢ, ɩɨɡɜɨɥɹɬ ɩɨɜɵɫɢɬɶ ɭɪɨɜɟɧɶ ɬɨɱɧɨɫɬɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɡɪɭɲɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜɨɤɪɭɝ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɹɬɧɚ ɢ/ɢɥɢ 

ɝɪɭɩɩ ɩɹɬɟɧ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɢɯ ɜɡɚɢɦɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɆɄɗ ɩɨɥɭɱɢɥ ɝɥɭɛɨɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɛɨɫɧɨɜɚɧɢɹ ɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɜɟɫɶɦɚ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɰɟɥɟɣ, ɧɚɩɪɢɦɟɪ, ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɢɡ ɩɟɪɜɨɫɬɟɩɟɧɧɵɯ ɡɚɞɚɱ ɜ ɫɢɫɬɟɦɟ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ, ɚ ɢɦɟɧɧɨ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟ ɢ 

ɝɚɡɨɩɪɨɜɨɞɨɜ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɝɪɭɡɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Inventor. [42]. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɇȾɋ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ 

ɨɛɜɹɡɤɢ ɝɚɡɨɩɪɨɜɨɞɚ-ɨɬɜɨɞɚ Ʉɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɫ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 

ɂɧɜɟɧɬɨɪ ɢ ɜɵɹɜɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ, ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ 

ɢɦɟɸɳɟɝɨɫɹ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ. 

ɉɟɪɜɨɨɱɟɪɟɞɧɵɦ ɷɬɚɩɨɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ 

ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɬɪɭɛɨɩɪɨɜɨɞɚ-ɨɬɜɨɞɚ (Ɋɢɫɭɧɨɤ 1) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɋɇɢɉ 2.05.06-85 [45]. 

ɗɬɚɩ ɩɨɫɬɪɨɟɧɢɹ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɦɨɞɭɥɹɯ «ɗɫɤɢɡ» ɢ «3D-ɦɨɞɟɥɶ». 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɢɫɨɜɚɧɢɹ 2D-

ɷɫɤɢɡɚ ɢ ɨɩɟɪɚɰɢɣ ɥɢɧɟɣɧɨɝɨ ɜɵɞɚɜɥɢɜɚɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɦɨɦɟɧɬɨɜ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɝɪɭɡɨɤ 

ɹɜɥɹɟɬɫɹ ɡɚɞɚɧɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ. Ɇɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚɦɢ 

ɩɪɟɞɫɬɚɜɥɟɧ ɷɥɟɦɟɧɬɨɦ «ɂɧɫɬɪɭɦɟɧɬɵ», ɜ ɤɨɬɨɪɨɦ ɡɚɞɚɸɬɫɹ ɨɫɧɨɜɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɂɚɬɟɦ ɩɟɪɟɯɨɞɢɦ ɤ ɪɚɛɨɬɟ ɫ ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɶɸ ɜ ɦɨɞɭɥɟ «3D-

ɦɨɞɟɥɶ» ɱɟɪɟɡ ɷɥɟɦɟɧɬ «Ⱥɧɚɥɢɡ ɧɚɩɪɹɠɟɧɢɣ». 
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Ʌɢɫɬ  
ɂɋɋɅȿȾɈȼȺɇɂȿ ɇȾɋ ȽȺɁɈɉɊɈȼɈȾȺ-ɈɌȼɈȾȺ ɆɄɗ 

ɉɪɨɢɡɜɨɞɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɨɡɞɚɧɢɟ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɫɟɬɤɢ, ɡɚɞɚɜ 

ɬɨɥɶɤɨ ɜ ɩɚɪɚɦɟɬɪ ɪɚɡɦɟɪɚ ɷɥɟɦɟɧɬɨɜ «ɇɚɫɬɪɨɣɤɢ ɫɟɬɢ» ɫɪɟɞɧɢɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 

ɪɚɡɦɟɪɵ ɜ 5 ɪɚɡ ɦɟɧɶɲɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ. Ⱦɚɧɧɨɟ ɞɟɣɫɬɜɟ 

ɩɨɜɵɲɚɟɬ ɬɨɱɧɨɫɬɶ ɪɚɫɱёɬɨɜ. ɉɨɥɭɱɢɜɲɚɹɫɹ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 22.  

 

Ɋɢɫɭɧɨɤ – 22 Ɇɨɞɟɥɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɣ Ʉɗ ɫɟɬɤɢ 

 

Ʉ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «ɇɚɝɪɭɡɤɢ» 

ɩɪɢɥɨɠɢɦ ɞɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɡɞɚɟɬɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. Ɍɚɤɠɟ ɩɪɢɥɨɠɢɦ 

ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɬɪɨɜɵɯ ɢ ɫɧɟɝɨɜɵɯ ɧɚɝɪɭɡɨɤ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɤɨɦɚɧɞɨɣ «Ɇɨɞɟɥɢɪɨɜɚɬɶ» (Ɋɢɫɭɧɨɤ 23). 

 

Ɋɢɫɭɧɨɤ – 23 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
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Ʌɢɫɬ  
ɂɋɋɅȿȾɈȼȺɇɂȿ ɇȾɋ ȽȺɁɈɉɊɈȼɈȾȺ-ɈɌȼɈȾȺ ɆɄɗ 

 

ɋɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɵɦ ɪɚɫɱɟɬɚɦ, ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 

ɧɚɯɨɞɹɬɫɹ ɜ ɨɛɥɚɫɬɢ ɬɪɨɣɧɢɤɚ (Ɋɢɫɭɧɨɤ 24), ɧɨ ɬɚɤɢɟ ɡɧɚɱɟɧɢɹ ɹɜɥɹɸɬɫɹ 

ɞɨɩɭɫɬɢɦɵɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɭɫɥɨɜɢɣ. 

 

Ɋɢɫɭɧɨɤ – 24 ɍɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ 

ɧɚɩɪɹɠɟɧɢɣ 

 

Ⱦɚɥɟɟ ɛɵɥ ɫɦɨɞɟɥɢɪɨɜɚɧ ɤɨɪɪɨɡɢɨɧɧɵɣ ɞɟɮɟɤɬ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 25) ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ Ɇɢɡɟɫɭ ɩɪɢ ɝɥɭɛɢɧɟ 

ɞɟɮɟɤɬɚ 1 ɦɦ — ɧɟɫɭɳɟɫɬɜɟɧɧɵɟ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ — 

168,9 Ɇɉɚ, ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ ɝɚɡɨɩɪɨɜɨɞɚ σɬ = 345 

Ɇɉɚ. 

Ɍɚɛɥɢɰɚ 10 – ɨɬɱɟɬ ɩɨ ɚɧɚɥɢɡɭ ɧɚɩɪɹɠɟɧɢɣ ɜ ɋȺɉɊ Inventor 

ɂɦɹ Ɇɢɧɢɦɚɥɶɧɚɹ Ɇɚɤɫɢɦɚɥɶɧɚɹ 

Ɉɛɴɟɦ 52938500 ɦɦ^3 

Ɇɚɫɫɚ 415,567 ɤɝ 

ɇɚɩɪɹɠɟɧɢɟ ɩɨ Ɇɢɡɟɫɭ 0,563279 Mɉɚ 188,255 Mɉɚ 

1-ɨɟ ɨɫɧɨɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ -21,4794 Mɉɚ 209,142 Mɉɚ 

3-ɟ ɨɫɧɨɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ -122,804 Mɉɚ 39,4686 Mɉɚ 

ɋɦɟɳɟɧɢɟ 0 ɦɦ 0,774866 ɦɦ 

Ʉɨɷɮɮ. ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ 1,09957 ɛɪ 15 ɛɪ 
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Ɋɢɫɭɧɨɤ 25 Ɋɚɫɱɟɬ ɇȾɋ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ 

 

Ɍɚɛɥɢɰɚ 11 - Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɇȾɋ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 

ɱɢɫɥɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ɦɟɬɨɞɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ. 

Ƚɥɭɛɢɧɚ 
ɞɟɮɟɤɬɚ 

b, ɦɦ 

Ʉɨɥɶɰɟɜɵɟ 
ɧɚɩɪɹɠɟɧɢɹ 𝜎кцн , Ɇɉɚ 

ɉɪɨɞɨɥɶɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ 𝜎˒н˓ , 

Ɇɉɚ 

ɗɤɜɢɜɚɥɟɧɬɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ𝜎Е, 

Ɇɉɚ 

1,3 252,4 120,36 188,3 

 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 5 

Ɋɚɫɱɟɬ ɇȾɋ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

ɦɟɬɨɞɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢɤɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɟɫɬɢ ɬɨɱɧɵɣ ɚɧɚɥɢɡ ɢ 

ɨɰɟɧɤɭ ɇȾɋ ɷɬɢɯ ɨɛɴɟɤɬɨɜ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɝɪɭɡɨɤ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ 

ɜ ɋȺɉɊ Autodesk Inventor ɛɵɥ ɩɪɢɦɟɧɟɧ ɦɟɬɨɞ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɇɚ 1 ɞɟɮɟɤɬɧɨɦ ɭɱɚɫɬɤɟ ɫɩɟɰɢɚɥɢɫɬɵ ɨɛɧɚɪɭɠɢɥɢ ɤɨɪɪɨɡɢɨɧɧɵɣ ɞɟɮɟɤɬ. 

ɂɫɩɨɥɶɡɭɹ ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ, ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɱɧɨ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ ɫɢɬɭɚɰɢɸ 

(ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɫɨɨɬɧɨɫɹɬɫɹ ɫ ɡɧɚɱɟɧɢɹɦɢ ɧɚɩɪɹɠɟɧɢɣ, 

ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɩɨ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ). 

ɉɨɦɢɦɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɝɪɭɡɨɤ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ, ɞɚɧɧɚɹ 

ɩɪɨɰɟɞɭɪɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɞɥɹ ɬɪɨɣɧɢɤɚ ɛɟɡ ɞɟɮɟɤɬɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɛɥɚɫɬɢ ɫ ɧɚɢɛɨɥɶɲɢɦɢ 

ɡɧɚɱɟɧɢɹɦɢ ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɹɜɥɹɸɬɫɹ ɞɨɩɭɫɬɢɦɵɦɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɬɪɭɛɨɩɪɨɜɨɞ ɜɵɞɟɪɠɢɬ ɡɚɞɚɧɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɚɝɪɭɡɤɢ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɢɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɞɚɟɬ ɚɞɟɤɜɚɬɧɭɸ ɨɰɟɧɤɭ, ɱɬɨ 

ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɚɫɱɟɬɚɦɢ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɭɸ ɦɟɬɨɞɢɤɭ ɪɚɫɱɟɬɚ, ɧɟɥɶɡɹ ɨɩɪɟɞɟɥɢɬɶ 

ɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ, ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ ɞɟɮɟɤɬɚ ɧɚ ɨɛɳɟɟ ɫɨɫɬɨɹɧɢɹ 

ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ. 

ȼɧɭɬɪɢɬɪɭɛɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɫɨɜɦɟɫɬɧɨ ɫ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɧɚɩɪɹɠɟɧɧɨ-

ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ ɦɨɝɭɬ ɞɚɬɶ ɛɨɥɟɟ 

ɩɨɥɧɨɟ ɢ ɬɨɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɞɟɮɟɤɬɟ, ɞɚɬɶ ɩɪɨɝɧɨɡ ɧɚ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ 

ɪɚɡɪɭɲɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ 

ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɥɶɧɟɣɲɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɪɚɫɱɟɬɚ 

ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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 Ɋɭɤ-ɥɶ ɈɈɉ ɒɚɞɪɢɧɚ Ⱥ.ȼ. 
ȼ.    
 

ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ 
ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

Ʌɢɬ. Ʌɢɫɬɨɜ 

144 

ɇИ ɌПɍ гр. 2БɆ8  
 

6 ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

Ƚɚɡɨɬɪɚɧɫɩɨɪɬɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɫɢɥɭ ɫɜɨɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɫɬɢ ɫɬɚɥɤɢɜɚɸɬ ɫ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɪɢɫɤɨɜ ɨɬɪɚɫɥɟɜɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ. ɍɩɪɚɜɥɟɧɢɟ ɪɢɫɤɚɦɢ ɜ ɤɨɦɩɚɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɧɟɩɪɟɪɵɜɧɵɣ 

ɰɢɤɥɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɢɧɹɬɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɨɰɟɧɤɢ ɢ ɢɡɦɟɪɟɧɢɹ ɪɢɫɤɨɜ, ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ 

ɪɢɫɤɢ, ɤɨɧɬɪɨɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɢ 

ɦɨɧɢɬɨɪɢɧɝɭ ɪɢɫɤɨɜ [46].  

ɋɢɫɬɟɦɧɚɹ ɦɢɧɢɦɢɡɚɰɢɹ ɪɢɫɤɨɜ – ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɞɨɫɬɢɠɟɧɢɹ 

ɰɟɥɟɣ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢɯ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɈɈɈ "Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ" – ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɟ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɟ 

ɩɪɟɞɩɪɢɹɬɢɟ ɈȺɈ "Ƚɚɡɩɪɨɦ". Ɉɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ 

12 ɫɭɛɴɟɤɬɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜ ȼɨɫɬɨɱɧɨɣ, Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɢ ɧɚ 

Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ, ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ – ɛɨɥɟɟ 6,5 ɬɵɫ. ɱɟɥ. Ɂɚ ɫɱɟɬ ɭɱɚɫɬɢɹ ɜ 

ɪɟɚɥɢɡɚɰɢɢ ɤɪɭɩɧɵɯ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɟɤɬɨɜ ɈȺɈ "Ƚɚɡɩɪɨɦ" 

ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɱɢɫɥɟɧɧɨɫɬɶ 

ɩɟɪɫɨɧɚɥɚ Ɉɛɳɟɫɬɜɚ ɟɠɟɝɨɞɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 10–20 %. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɈȺɈ "Ƚɚɡɩɪɨɦ" ɜ ɰɟɥɨɦ ɢ ɜ ɈɈɈ "Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ 

ɋɭɪɝɭɬ" ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɨɦɭ ɪɚɡɜɢɬɢɸ ɨɬɪɚɫɥɢ ɢ ɟɟ 

ɨɬɞɟɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. Ⱥɧɚɥɢɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɡɪɚɛɨɬɤɭ 

ɫɪɟɞɧɟ- ɢ ɞɨɥɝɨɫɪɨɱɧɵɯ ɩɪɨɝɧɨɡɨɜ ɫɨɜɦɟɫɬɧɨ ɫ ɦɧɨɝɨɝɪɚɧɧɵɦɢ ɨɰɟɧɤɚɦɢ 

ɪɚɡɥɢɱɧɵɯ ɪɢɫɤɨɜ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. ɋɚɦɨ ɩɨɧɹɬɢɟ ɪɢɫɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɦɟɪɭ ɨɩɚɫɧɨɫɬɢ ɢɥɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɩɚɫɧɨɫɬɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ ɡɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ [47]. 

ɇɚ ɷɬɨɣ ɩɨɱɜɟ ɚɤɬɭɚɥɶɧɵɦ ɫɬɚɧɨɜɢɬɫɹ ɪɟɲɟɧɢɟ ɬɚɤɢɯ ɡɚɞɚɱ, ɤɚɤ: 
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Ʌɢɫɬ  
ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

• ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɪɢɫɤɨɜ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ; 

• ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɢɫɤɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 

• ɨɰɟɧɤɚ ɪɢɫɤɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. 

6.2 ɍɩɪɚɜɥɟɧɢɟ ɪɢɫɤɚɦɢ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɈȺɈ "Ƚɚɡɩɪɨɦ" ɜ ɰɟɥɨɦ ɢ ɜ ɈɈɈ "Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ 

ɋɭɪɝɭɬ" ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɨɦɭ ɪɚɡɜɢɬɢɸ ɨɬɪɚɫɥɢ ɢ ɟɟ 

ɨɬɞɟɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. Ⱥɧɚɥɢɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɡɪɚɛɨɬɤɭ 

ɫɪɟɞɧɟ- ɢ ɞɨɥɝɨɫɪɨɱɧɵɯ ɩɪɨɝɧɨɡɨɜ ɫɨɜɦɟɫɬɧɨ ɫ ɦɧɨɝɨɝɪɚɧɧɵɦɢ ɨɰɟɧɤɚɦɢ 

ɪɚɡɥɢɱɧɵɯ ɪɢɫɤɨɜ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. ɉɪɢ ɷɬɨɦ "ɨɰɟɧɤɚ ɪɢɫɤɚ" ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ 

ɤɨɦɩɥɟɤɫɧɚɹ, ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɩɪɨɝɧɨɡɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɟɟ ɩɨɫɥɟɞɫɬɜɢɣ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɜ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ. ɋɚɦɨ ɩɨɧɹɬɢɟ 

ɪɢɫɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɦɟɪɭ ɨɩɚɫɧɨɫɬɢ ɢɥɢ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɨɩɚɫɧɨɫɬɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɜɨɡɦɨɠɧɵɯ 

ɩɨɬɟɪɶ ɡɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ» [47]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɪɢɫɤɨɜ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 2 ɤɪɭɩɧɵɟ ɝɪɭɩɩɵ: 1) ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ ɪɢɫɤɢ 

(ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ); 2) ɪɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɤɭɳɟɣ 

(ɨɩɟɪɚɰɢɨɧɧɨɣ) ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɤɨɦɩɚɧɢɢ. ɍɩɪɚɜɥɟɧɢɟ ɪɢɫɤɚɦɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɈɈɈ "Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ" ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 4 ɬɢɩɨɜɵɦɢ 

ɫɬɪɚɬɟɝɢɹɦɢ: ɭɤɥɨɧɟɧɢɟ, ɩɟɪɟɞɚɱɚ, ɫɧɢɠɟɧɢɟ, ɩɪɢɧɹɬɢɟ.  

6.3 Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɪɢɫɤɚ 

ɍɱɢɬɵɜɚɹ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚɭɤɢ, ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɥɚɫɬɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 

ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ, ɝɥɚɜɧɵɦɢ ɩɪɢ ɨɰɟɧɤɚɯ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɢɯ ɪɟɫɭɪɫɚ 

ɧɚɪɹɞɭ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɜɫɟɯ ɩɪɨɱɧɨɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɡɧɚɧɨ ɧɟɨɛɯɨɞɢɦɵɦ ɬɚɤɠɟ ɜɵɩɨɥɧɹɬɶ ɨɰɟɧɤɢ ɢ 
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Ʌɢɫɬ  
ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɨɪɦɢɪɨɜɚɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɢɫɤɨɜ 

(Ɋɢɫɭɧɨɤ 26). 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞёɦ ɨɰɟɧɤɭ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɤɨɦɩɚɧɢɢ (ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ). 

Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ, ɦɚɥɨ ɬɨɝɨ, ɷɬɨɬ ɧɚɭɱɧɵɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ 

ɧɨɜɵɦ. Ɉɧ ɩɨɦɨɝɚɟɬ ɜɵɹɜɢɬɶ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɦɨɠɧɵɟ ɜɧɟɲɬɚɬɧɵɟ ɫɢɬɭɚɰɢɢ. 

ɋ ɩɨɡɢɰɢɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɦɢɪɨɜɨɣ ɝɚɡɨɩɪɨɜɨɞɧɨɣ ɩɪɚɤɬɢɤɟ 

ɩɪɢɧɹɬɨ, ɱɬɨ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɤɚɤ ɨɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɨɛɴɟɤɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɭɪɨɜɟɧɶ ɩɪɢɟɦɥɟɦɨɝɨ ɪɢɫɤɚ, ɪɚɜɧɵɣ 10-6, ɱɬɨ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɚɫɬɨɬɟ ɨɬɤɚɡɨɜ λ=0,1 ɧɚ 1000 ɤɦ ɜ ɝɨɞ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɷɬɨɝɨ ɭɪɨɜɧɹ ɬɪɟɛɭɟɬɫɹ ɞɨɥɝɨɫɪɨɱɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

ɩɨ ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɪɟɦɨɧɬɭ.  

 

 
Ɋɢɫɭɧɨɤ 26. Ʉɨɦɩɥɟɤɫɧɵɟ ɦɟɯɚɧɢɡɦɵ ɚɧɚɥɢɡɚ, ɧɨɪɦɢɪɨɜɚɧɢɹ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. 

 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɚɫɫɦɨɬɪɢɦ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɭɸ ɫɢɫɬɟɦɭ ɉȺɈ «Ƚɚɡɩɪɨɦ». 

ɇɚ Ɋɢɫɭɧɨɤ 4.18 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɱɚɫɬɨɬɵ ɨɬɤɚɡɨɜ ɢ ɭɪɨɜɧɹ ɡɚɬɪɚɬ, ɧɚɱɢɧɚɹ ɫ 

2005 ɝɨɞɚ ɢ ɧɚ ɞɥɢɬɟɥɶɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ. ȼɢɞɢɦ, ɱɬɨ ɤ 2010 ɜ ɪɟɡɭɥɶɬɚɬɟ 
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Ʌɢɫɬ  
ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ȼɌȾ ɢ ɪɟɚɥɢɡɚɰɢɢ ɦɚɫɲɬɚɛɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɟɪɟɢɡɨɥɹɰɢɢ 

ɭɞɚɥɨɫɶ ɫɧɢɡɢɬɶ ɱɚɫɬɨɬɭ ɨɬɤɚɡɨɜ ɞɨ λ=0,1. 

ȼ ɩɨɫɥɟɞɭɸɳɢɟ 10 ɥɟɬ (ɞɨ 2020 ɝ.) ɡɚɬɪɚɬɵ ɧɚ ɞɢɚɝɧɨɫɬɢɤɭ ɢ ɤɚɩɢɬɚɥɶɧɵɣ 

ɪɟɦɨɧɬ ɛɵɥɢ ɭɜɟɥɢɱɟɧɵ ɧɚ 7-9% ɟɠɟɝɨɞɧɨ. Ʉɚɤ ɜɢɞɧɨ ɢɯ ɝɪɚɮɢɤɚ, ɧɚɱɢɧɚɹ ɫ 

ɬɟɤɭɳɟɝɨ ɝɨɞɚ, ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɫɧɢɠɟɧɵ ɧɚ 15-20% ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɚɦɢ 

ɜɨɡɪɚɫɬɚ 60 ɢ ɛɨɥɟɟ ɥɟɬ. Ⱦɥɹ ɬɚɤɢɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɡɞɚɧɚ ɧɨɜɚɹ 

ɤɨɧɰɟɩɰɢɹ «ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ», ɜ ɤɨɬɨɪɨɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɟɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɦɟɬɚɥɥɚ ɛɭɞɟɬ ɩɪɢɧɹɬ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɞɟɥɚ ɜɵɧɨɫɥɢɜɨɫɬɢ ɜɦɟɫɬɨ 

ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ, ɱɬɨ ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɪɟɦɨɧɬɚ. 

ɉɪɟɞɟɥɨɦ ɜɵɧɨɫɥɢɜɨɫɬɢ (ɩɪɟɞɟɥɨɦ ɭɫɬɚɥɨɫɬɢ) ɧɚɡɵɜɚɸɬ ɧɚɢɛɨɥɶɲɭɸ ɜɟɥɢɱɢɧɭ 

ɰɢɤɥɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɚɬɟɪɢɚɥ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɞɨɥɝɨ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ. ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ – ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɪɢɥɨɠɢɬɶ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɟɟ ɞɟɮɨɪɦɚɰɢɢ ɢ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɡɪɭɲɟɧɢɹ. 

ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɪɢɫɤɚ, ɬɨ ɨɧɚ ɫɨɫɬɨɢɬ ɢɡ ɪɚɫɱɟɬɚ 

ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ ɫɨɛɵɬɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɢɫɤ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɨɹɬɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɧɟɲɬɚɬɧɨɣ ɫɢɬɭɚɰɢɢ (ɪɢɫɤɚ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɚɜɚɪɢɢ ɢ ɬ.ɩ.) [8]. 

Ⱦɨɜɨɥɶɧɨ ɭɫɩɟɲɧɵɦ ɦɟɬɨɞɨɦ ɧɚɯɨɠɞɟɧɢɹ ɤɨɦɩɪɨɦɢɫɫɚ, ɨɛɟɫɩɟɱɟɧɢɹ 

ɩɨɥɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɩɪɨɛɥɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɱɢɬɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɢɫɬɟɦɚɯ ɢ 

ɢɡɭɱɚɟɦɵɯ ɨɛɴɟɤɬɚɯ ɜ ɜɢɞɟ ɝɪɚɮɢɱɟɫɤɢɯ ɥɨɝɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ – ɞɟɪɟɜɚ 

ɫɨɛɵɬɢɣ. 

Ⱦɟɪɟɜɨ ɫɨɛɵɬɢɣ ɹɜɥɹɟɬɫɹ ɞɟɞɭɤɬɢɜɧɵɦ ɥɨɝɢɱɟɫɤɢɦ ɩɨɫɬɪɨɟɧɢɟɦ, 

ɢɫɩɨɥɶɡɭɸɳɢɦ ɤɨɧɰɟɩɰɢɸ ɮɢɧɚɥɶɧɨɝɨ ɫɨɛɵɬɢɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɨɡɦɨɠɧɵɯ ɩɭɬɟɣ, ɩɪɢ ɞɟɣɫɬɜɢɢ ɤɨɬɨɪɵɯ ɷɬɨ ɫɨɛɵɬɢɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ [48]. ɗɬɨ 

ɩɪɨɰɟɫɫ, ɝɞɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɬɟɤɚɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 

ɢɫɯɨɞɧɨɝɨ ɫɨɛɵɬɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɢɞɟɬ ɪɚɫɫɦɨɬɪɟɧɢɟ ɰɟɩɨɱɤɢ ɩɨɫɥɟɞɭɸɳɢɯ 

ɫɨɛɵɬɢɣ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɢɧɢɰɢɢɪɨɜɚɧɢɸ ɚɜɚɪɢɢ. 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɟɪɧɨ ɨɰɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɚɜɚɪɢɢ ɫ ɨɞɧɨɝɨ 

ɷɬɚɩɚ ɧɚ ɞɪɭɝɨɣ, ɧɟɨɛɯɨɞɢɦɨ: 

1. ɨɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɚ 

ɪɟɚɥɢɡɚɰɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɜɟɬɜɟɣ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ 

2. ɨɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɪɟɞɫɬɜ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 

ɢɥɢ ɥɨɤɚɥɢɡɚɰɢɢ ɚɜɚɪɢɢ.  

3.  ɨɰɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ, 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɤɚɡɚɧɧɨɝɨ ɧɚ ɧɢɯ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ. 

Ƚɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ (ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ 

ɦɟɬɨɞɚɦɢ) ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɷɬɨɬ ɚɧɚɥɢɡ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟɦ ɬɨɥɶɤɨ 

ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɢ ɫɨɛɵɬɢɣ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɞɚɧɧɨɦɭ ɤɨɧɤɪɟɬɧɨɦɭ 

ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɜɚɪɢɢ ɢɥɢ ɨɬɤɚɡɭ ɫɢɫɬɟɦɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɪɨɟɧɢɟ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ ɞɥɹ ɱɪɟɡɜɵɱɚɣɧɨɣ ɩɨɡɜɨɥɹɟɬ 

ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɜɟɪɨɹɬɧɨɫɬɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɪɚɡɜɢɬɢɟ ɫɨɛɵɬɢɣ ɩɪɢ ɨɬɤɚɡɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɫɥɚɛɵɟ ɦɟɫɬɚ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 

ɩɨɜɟɞɟɧɢɢ ɫɚɦɨɣ ɫɢɫɬɟɦɵ ɜ ɦɨɦɟɧɬɵ ɫɛɨɹ ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɱɬɨ ɢ ɹɜɥɹɟɬɫɹ ɩɪɟɞɲɟɫɬɜɭɸɳɢɦ ɮɚɤɬɨɪɨɦ ɪɚɡɜɢɬɢɹ ɑɋ.  

Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 12 

 

Ɍɚɛɥɢɰɚ 12 Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

ɉɨɡɜɨɥɹɟɬ ɩɨɤɚɡɚɬɶ ɜ ɹɜɧɨɦ ɜɢɞɟ 
ɦɚɥɨɧɚɞɟɠɧɵɟ ɦɟɫɬɚ ɜ ɫɢɫɬɟɦɟ 

Ɋɟɚɥɢɡɚɰɢɹ ɷɬɨɝɨ ɦɟɬɨɞɚ ɬɪɟɛɭɟɬ ɨɬ ɩɪɟɞɩɪɢɹɬɢɹ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɢ ɫɪɟɞɫɬɜ 

Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɣ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɧɚɝɥɹɞɧɨɦ ɜɢɞɟ 

Ⱦɟɦɨɧɫɬɪɢɪɭɟɬ ɬɨɥɶɤɨ ɞɜɚ ɫɨɫɬɨɹɧɢɹ: 
ɨɬɤɚɡɚɜɲɟɟ ɢ ɪɚɛɨɱɟɟ 

ɉɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɢ 
ɤɚɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɫɢɫɬɟɦɵ 

Ɍɪɭɞɧɨɫɬɶ ɩɪɢ ɭɱɟɬɟ ɫɨɫɬɨɹɧɢɹ ɧɟɩɨɥɧɨɝɨ ɨɬɤɚɡɚ 
ɷɥɟɦɟɧɬɨɜ 

ɉɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɝɥɭɛɨɤɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɨɜɟɞɟɧɢɢ ɫɢɫɬɟɦɵ 

Ɂɚɬɪɭɞɧɟɧɢɹ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɟɲɟɧɢɹ ɞɥɹ ɞɟɪɟɜɶɟɜ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ 
ɪɟɡɟɪɜɧɵɟ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɭɡɥɵ 

ɉɨɡɜɨɥɹɟɬ ɨɛɥɟɝɱɟɧɧɨ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ 
ɧɚɞɟɠɧɨɫɬɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ 

Ⱦɟɪɟɜɶɹ ɫɨɛɵɬɢɣ ɨɩɢɫɵɜɚɸɬ ɫɢɫɬɟɦɭ ɥɢɲɶ ɜ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 
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ɂɡ ɫɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɟɪɟɜɨ ɫɨɛɵɬɢɣ – ɷɬɨ ɩɟɪɫɩɟɤɬɢɜɧɵɣ 

ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ ɜɵɹɜɥɟɧɢɸ ɪɢɫɤɚ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 

6.4 Ⱥɧɚɥɢɡ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ «ɋɭɪɝɭɬ-ɇɟɮɬɟɸɝɚɧɫɤ» 

Ɉɬɪɟɡɨɤ ɥɢɧɟɣɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ «ɋɭɪɝɭɬ-ɇɟɮɬɟɸɝɚɧɫɤ» (ɭɱɚɫɬɨɤ ɨɬ Ʉɋ-4 

ɉɪɢɨɛɫɤɚɹ ɞɨ Ʉɋ-5 Ȼɚɥɵɤɫɤɨɝɨ ɅɉɍɆȽ) ɢɦɟɟɬ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 100 ɤɦ, ɞɢɚɦɟɬɪ 

ɬɪɭɛɵ 1020 ɦɦ, ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 5,4 Ɇɉɚ. Ⱦɥɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɣ ɨɰɟɧɤɢ ɪɢɫɤɨɜ 

ɩɪɨɢɡɜɟɞɟɦ ɟɝɨ ɞɟɥɟɧɢɟ ɧɚ ɨɬɪɟɡɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ 

ɨɛɫɬɚɧɨɜɤɨɣ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɢ ɨɬɪɚɡɢɦ ɷɬɨ ɧɚ ɫɯɟɦɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɜɫɟɦ ɫɜɨɟɦ ɩɪɨɬɹɠɟɧɢɢ ɝɚɡɨɩɪɨɜɨɞ «ɋɭɪɝɭɬ-

ɇɟɮɬɟɸɝɚɧɫɤ» ɩɟɪɟɯɨɞɢɬ ɱɟɪɟɡ ɫɥɟɞɭɸɳɢɟ ɪɟɥɶɟɮɧɵɟ ɭɱɚɫɬɤɢ ɦɟɫɬɧɨɫɬɢ (ɫɦ. 

Ɋɢɫɭɧɨɤ 7.): 

1. Ȼɟɪɟɬ ɧɚɱɚɥɨ ɨɬ Ʉɋ-4 «ɉɪɢɨɛɫɤɚɹ», ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɜɨɡɜɵɲɟɧɧɨɫɬɢ. 

2. ɉɪɨɯɨɞɢɬ ɩɨ ɭɱɚɫɬɤɭ ɫ ɨɩɨɥɡɧɟɜɵɦɢ ɹɜɥɟɧɢɹɦɢ. 

3. ɉɟɪɟɯɨɞ ɱɟɪɟɡ ɬɨɪɮɹɧɢɤɢ. 

4. Ȼɨɥɨɬɢɫɬɚɹ ɦɟɫɬɧɨɫɬɶ. 

5. ɉɟɪɟɯɨɞ ɱɟɪɟɡ ɪɟɤɭ Ɉɛɶ. 

6. Ɂɚɤɚɧɱɢɜɚɟɬɫɹ ɧɚ Ʉɋ-5 «Ȼɚɥɵɤɫɤɨɝɨ ɅɉɍɆȽ», ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ 

ɜɨɡɜɵɲɟɧɧɨɫɬɢ. 

Ɋɚɡɛɢɜ ɬɪɚɫɫɭ ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɱɚɫɬɢ, ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɭɸ ɫɯɟɦɭ 

(Ɋɢɫɭɧɨɤ 27). 

 

 
Ɋɢɫɭɧɨɤ 27 – ɋɯɟɦɚ ɪɟɥɶɟɮɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ ɆȽ «ɋɭɪɝɭɬ-ɇɟɮɬɟɸɝɚɧɫɤ», 

ɝɞɟ: ɚ – Ʉɋ-4 «ɉɪɢɨɛɫɤɚɹ»; ɛ – ɥɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ; ɜ – ɞɜɭɯɧɢɬɨɱɧɵɣ ɩɟɪɟɯɨɞ 

ɱɟɪɟɡ ɜɨɞɧɭɸ ɩɪɟɝɪɚɞɭ; ɝ – Ʉɋ-5 «Ȼɚɥɵɤɫɤɨɝɨ ɅɉɍɆȽ» 
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6.4.1 ɉɨɫɬɪɨɟɧɢɟ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ ɢ ɪɚɫɱɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɝɥɚɜɧɨɝɨ 

ɫɨɛɵɬɢɹ 

Ƚɥɚɜɧɵɦ ɫɨɛɵɬɢɟɦ ɹɜɥɹɟɬɫɹ ɢɫɬɟɱɟɧɢɟ ɝɚɡɚ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɪɵɜɚ 

ɝɚɡɨɩɪɨɜɨɞɚ. Ɉɧɨ ɦɨɠɟɬ ɛɵɬɶ ɢɧɞɭɰɢɪɨɜɚɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɢɫɯɨɞɧɵɦɢ (Ɋɢɫɭɧɨɤ 

28), ɤ ɩɪɢɦɟɪɭ: Ɇ1 – ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɧɚ ɜɨɡɜɵɲɟɧɧɨɫɬɢ. Ɇ2 – ɍɬɟɱɤɚ 

ɝɚɡɚ ɧɚ ɨɩɨɥɡɧɟɜɵɯ ɭɱɚɫɬɤɚɯ. ȼ1 – ɇɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ ɜɫɤɪɵɬɢɟ. Ɇ3 – ɍɬɟɱɤɚ 

ɝɚɡɚ ɜ ɬɨɪɮɹɧɨɣ ɦɟɫɬɧɨɫɬɢ. Ɇ4 – ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɜ ɛɨɥɨɬɢɫɬɨɣ 

ɦɟɫɬɧɨɫɬɢ. Ɇ5 – Ⱥɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɜ ɪɭɫɥɟ ɪɟɤɢ. 

 

 

Ɋɢɫɭɧɨɤ 28 – Ƚɥɚɜɧɨɟ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɵɟ ɫɨɛɵɬɢɹ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ 

 

Ɍɚɛɥɢɰɚ 13 – Ɍɢɩɢɱɧɵɟ ɢɧɢɰɢɢɪɭɸɳɢɟ ɫɨɛɵɬɢɹ 
Ɉɛɨɡɧɚɱɟɧɢɟ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɛɵɬɢɹ ȼɟɪɨɹɬɧɨɫɬɶ 

ɫɨɛɵɬɢɹ 

Ɇ6 Ɋɚɡɪɭɲɟɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɢɡ-ɡɚ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 12*10-5 

ȼ2 Ɋɨɫɬ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ 12*10-6 

ɆI Ɋɚɡɪɭɲɟɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɨɝɟɧɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ 

1,1*10-5 

ɆII ȼɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ 1*10-4 

MIII ȼɨɡɞɟɣɫɬɜɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 2*10-5 

ȼ5 Ⱥɜɢɚɤɚɬɚɫɬɪɨɮɚ 1*10-6 /ɝɨɞ 

ȼ6 ȼɨɡɞɟɣɫɬɜɢɟ ɨɬ ɫɪɟɞɫɬɜ ɩɟɪɟɞɜɢɠɟɧɢɹ 1*10-5 /ɝɨɞ 

ȼ19 ɇɟɩɪɨɜɚɪ ɤɨɪɧɹ ɲɜɚ 3*10-6 

ȼ20 ɇɟɫɨɛɥɸɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 4*10-7 

ȼ21 ɇɟɪɟɝɭɥɹɪɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɱɚɫɬɤɚ 1*10-4 

ȼ22 Ʉɨɪɪɨɡɢɹ 1*10-6 

ȼ23 Ɂɟɦɥɟɬɪɹɫɟɧɢɟ 1*10-5 /ɝɨɞ 

ȼ24 ɉɚɞɟɧɢɟ ɨɩɨɪɵ Ʌɗɉ 1*10-5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 13 
ȼ25 Ɇɨɥɧɢɹ 1*10-6 

ȼ26 ɉɚɞɟɧɢɟ ɦɟɬɟɨɪɢɬɚ 4*10-9 

Ɇ7 ɉɪɢɪɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 12*10-4 

 

ɆIV 

ɋɥɭɱɚɣɧɚɹ ɧɚɝɪɭɡɤɚ: (ȼ11 – ɫɟɣɫɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; ȼ12 

– ɜɡɪɵɜ; ȼ13 – ɜɧɟɡɚɩɧɚɹ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ; ȼ14 – ɩɨɠɚɪ; ȼ 15 
– ɧɟɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ; ȼ16 – ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ) [13] 

 

1,2*10-3/ɝɨɞ 

ȼ7 ȼɵɦɵɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɝɚɡɨɩɪɨɜɨɞɚ 3*10-5 

ȼ8 Ɂɚɤɭɩɨɪɤɚ ɥɶɞɨɦ 1*10-3 

ȼ9 Ɇɟɬɟɨɨɫɚɞɤɢ (ɞɨɠɞɢ) 2*10-4 

ȼ10 ȼɨɡɞɟɣɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 1*10-6 

Ɇ8 Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 3*10-6 

ȼ17 ɇɚɝɪɟɜ ɦɟɬɚɥɥɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɥɟɧɢɹ ɬɨɪɮɚ 1*10-6 

ȼ3 ɉɪɨɦɟɪɡɚɧɢɟ ɬɪɭɛɵ 2*10-6 

Ɇ9 Ɋɚɡɪɵɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɪɨɞɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɟɱɧɨɣ 

ɦɟɫɬɧɨɫɬɢ 

6*10-9 

ȼ18 ɉɨɜɪɟɠɞɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɚɪɱɟɯɨɞɚ 2*10-4 

ȼ4 Ɋɚɡɪɵɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɦɨɧɬɚ ɧɚ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɟɬɤɟ 1*10-3 

 

ɋɨɛɵɬɢɟ ȼ1 ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɛɚɡɨɜɵɦ, ɬɚɤ ɤɚɤ ɞɥɢ ɧɟɝɨ ɫɭɳɟɫɬɜɭɟɬ 

ɚɞɟɤɜɚɬɧɚɹ ɢɫɬɨɪɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ. Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɧɟɪɚɡɜɢɬɵɯ ɢ ɛɚɡɨɜɵɯ 

ɫɨɛɵɬɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɪɭɝɢ ɢ ɪɨɦɛɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɚɧɚɥɢɡɟ ɧɟɪɚɡɜɢɬɵɯ 

ɫɨɛɵɬɢɣ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɥɢ ɜɨɡɦɨɠɧɨɫɬɢ. 

Ⱦɚɥɟɟ ɫɬɪɨɢɦ ɫɯɟɦɚɬɢɱɧɨɟ ɞɟɪɟɜɨ ɫɨɛɵɬɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ, ɨ 

ɤɨɬɨɪɵɯ ɝɨɜɨɪɢɥɢ ɜɵɲɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ1 – «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ 

ɫɢɫɬɟɦɵ ɧɚ ɜɨɡɜɵɲɟɧɧɨɫɬɢ» (Ɋɢɫɭɧɨɤ 29). 
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Ɋɢɫɭɧɨɤ 29 – Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ1 – «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɧɚ 

ɜɨɡɜɵɲɟɧɧɨɫɬɢ» 
 

Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ2 – «ɍɬɟɱɤɚ ɝɚɡɚ ɧɚ ɨɩɨɥɡɧɟɜɵɯ ɭɱɚɫɬɤɚɯ» 

(Ɋɢɫɭɧɨɤ30). 

 

 

Ɋɢɫɭɧɨɤ 30 – Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ2 – «ɍɬɟɱɤɚ ɝɚɡɚ ɧɚ ɨɩɨɥɡɧɟɜɵɯ ɭɱɚɫɬɤɚɯ» 
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ɉɟɪɟɯɨɞɢɦ ɤ ɫɥɟɞɭɸɳɟɦɭ ɪɟɥɶɟɮɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɨɩɢɫɵɜɚɟɦ ɪɚɡɜɢɬɢɟ 

ɫɨɛɵɬɢɹ Ɇ3 – «ɍɬɟɱɤɚ ɝɚɡɚ ɜ ɬɨɪɮɹɧɨɣ ɦɟɫɬɧɨɫɬɢ» (Ɋɢɫɭɧɨɤ 31). 

Ɋɢɫɭɧɨɤ 31 – Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ3 – «ɍɬɟɱɤɚ ɝɚɡɚ ɜ ɬɨɪɮɹɧɨɣ ɦɟɫɬɧɨɫɬɢ» 

 

Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ4 – «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɜ ɛɨɥɨɬɢɫɬɨɣ 

ɦɟɫɬɧɨɫɬɢ» (Ɋɢɫɭɧɨɤ 32). 

 

 

Ɋɢɫɭɧɨɤ 32 – Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ4 – «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɜ 

ɛɨɥɨɬɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ» 
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ɂ, ɧɚɤɨɧɟɰ, ɪɚɡɜɢɜɚɟɦ ɫɨɛɵɬɢɟ Ɇ5 – «Ⱥɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɜ ɪɭɫɥɟ ɪɟɤɢ» 

(Ɋɢɫɭɧɨɤ 33). 

Ɋɢɫɭɧɨɤ 33 – Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ5 – «Ⱥɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɜ ɪɭɫɥɟ ɪɟɤɢ» 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɨɥɧɨɝɨ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ (ɉɊɂɅɈɀȿɇɂȿ Ȼ), ɦɵ 

ɢɫɩɨɥɶɡɭɟɦ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɦɨɞɭɥɢ (Ɇ I, Ɇ II, Ɇ III, Ɇ IV), ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɚɝɪɭɡɨɤ ɢ 

ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɦɟɫɬɧɨɫɬɢ. 

ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɟɱɧɨɣ ɫɯɟɦɵ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ ɢ ɩɪɟɞɫɬɚɜɢɜ 

ɨɰɟɧɨɱɧɭɸ ɱɚɫɬɨɬɭ (ɜɟɪɨɹɬɧɨɫɬɶ) ɞɥɹ ɜɫɟɯ ɛɚɡɨɜɵɯ ɢɥɢ ɧɟɪɚɡɜɢɜɚɸɳɢɯɫɹ 

ɫɨɛɵɬɢɣ, ɦɨɠɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ ɚɧɚɥɢɡɭ, ɜɵɱɢɫɥɢɜ ɜɟɪɨɹɬɧɨɫɬɶ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɥɚɜɧɨɝɨ ɫɨɛɵɬɢɹ. 

Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ1 «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɧɚ ɜɨɡɜɵɲɟɧɧɨɫɬɢ»: 

ȼ19, ȼ20 ɢ ȼ21 ɜɟɞɭɬ ɤ ɫɨɛɵɬɢɸ ɆII «ȼɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ» 

ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ»: 

Ɋ(ɆII) = Ɋ(ȼ19) + Ɋ(ȼ20) + Ɋ(ȼ21) = 3·10-6 + 4·10-7 + 1·10-4 ≈ 1·10-4 ɝɨɞ-1; 

ȼ22, ȼ23, ȼ24, ȼ25 ɢ ȼ26 ɜɟɞɭɬ ɤ ɫɨɛɵɬɢɸ ɆIII «ȼɨɡɞɟɣɫɬɜɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ»: 

Ɋ(ɆIII) = Ɋ(ȼ22) + Ɋ(ȼ23) + Ɋ(ȼ24) + Ɋ(ȼ25) + Ɋ(ȼ26)= 

= 1·10-6 + 1·10-5 + 1·10-5 +1·10-6 + 4·10-9 ≈ 2·10-5 ɝɨɞ-1; 
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ɆII ɢ ɆIII ɜɟɞɭɬ ɤ Ɇ6 ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ»: Ɋ(Ɇ6) = P(ɆII) + 

Ɋ(ɆIII) = 1·10-4 + 2·10-5 = 12·10-5 ɝɨɞ-1; 

ȼ5 ɢ ȼ6 ɜɟɞɭɬ ɤ ɫɨɛɵɬɢɸ ɆI «Ɋɚɡɪɭɲɟɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ» ɬɚɤɠɟ ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ»: 

Ɋ(ɆI) = P(ȼ5) + Ɋ(ȼ6) = 1·10-6 + 1·10-5 = 1,1·10-5 ɝɨɞ-1; 

ɋɨɛɵɬɢɟ Ɇ1 – ɩɪɨɦɟɠɭɬɨɱɧɨɟ. Ʉ ɧɟɦɭ ɜɟɞɭɬ ɫɨɛɵɬɢɹ Ɇ6, ȼ2 ɢ ɆI ɱɟɪɟɡ 

ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

F(Ɇ1) = Ɋ(Ɇ6) + F(ȼ2) + Ɋ(ɆI) = 12·10-5 + 12·10-6 + 1,1·10-5 ≈ 1,4·10-4 ɝɨɞ-

1. 

Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ2 «ɍɬɟɱɤɚ ɝɚɡɚ ɧɚ ɨɩɨɥɡɧɟɜɵɯ ɭɱɚɫɬɤɚɯ»: 

ȼ7, ȼ8, ȼ9 ɢ ȼ10 ɜɟɞɭɬ ɤ ɫɨɛɵɬɢɸ Ɇ7 «ɉɪɢɪɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ» ɱɟɪɟɡ 

ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ»: 

Ɋ(Ɇ7) = Ɋ(ȼ7) + Ɋ(ȼ8) + Ɋ(ȼ9) + Ɋ(ȼ10) =  

= 3·10-5 + 1·10-3 + 2·10-4 1·10-6 ≈ 12·10-4 ɝɨɞ-1; 

ɋɨɛɵɬɢɟ Ɇ2 ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɨɛɵɬɢɟɦ. Ʉ ɧɟɦɭ ɜɟɞɭɬ 

ɫɨɛɵɬɢɹ Ɇ7, ɆI, ɆII, ɆIII ɢ ɆIV ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ».  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

F(Ɇ2) = Ɋ(Ɇ7) + F(ɆI) + F(ɆII) + F(ɆIII) + Ɋ(ɆIV) = 

= 12·10-4 + 1,1·10-5 + 1·10-4 +2·10-5+1,2·10-3≈ 1,3·10-3 ɝɨɞ-1. 

Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ3 «ɍɬɟɱɤɚ ɝɚɡɚ ɜ ɬɨɪɮɹɧɨɣ ɦɟɫɬɧɨɫɬɢ»: 

ȼ3 ɢ ȼ17 ɜɟɞɭɬ ɤ ɫɨɛɵɬɢɸ Ɇ8 «Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ» ɱɟɪɟɡ 

ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ»: 

Ɋ(Ɇ8) = Ɋ(ȼ3) + Ɋ(ȼ17) = 2·10-6 + 1·10-6 = 3·10-6 ɝɨɞ-1; 

ɋɨɛɵɬɢɟ Ɇ3 ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɨɛɵɬɢɟɦ. Ʉ ɧɟɦɭ ɜɟɞɭɬ 

ɫɨɛɵɬɢɹ Ɇ8, ɆI, ɆII, ɆIII ɢ ɆIV ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

F(Ɇ3) = Ɋ(Ɇ8) + F(ɆI) + F(ɆII) + F(ɆIII) + F(ɆIV) = 

= 3·10-6 + 1,1·10-5 + 1·10-4 +2·10-5+1,2·10-3 ≈ 1,3·10-3 ɝɨɞ-1. 

Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ4 «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɜ ɛɨɥɨɬɢɫɬɨɣ 

ɦɟɫɬɧɨɫɬɢ». ɋɨɛɵɬɢɟ Ɇ4 – ɩɪɨɦɟɠɭɬɨɱɧɨɟ. Ʉ ɧɟɦɭ ɜɟɞɭɬ ɫɨɛɵɬɢɹ ȼ3, ɆI, ɆII, 

ɆIII ɢ ɆIV ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

F(Ɇ4) = F(ȼ3) + F(ɆI) + F(ɆII) + F(ɆIII) + F(ɆIV) = 

= 2·10-6 + 1,1·10-5 + 1·10-4 +2·10-5+1,2·10-3 ≈ 1,2·10-3 ɝɨɞ-1. 

Ɋɚɡɜɢɬɢɟ ɫɨɛɵɬɢɹ Ɇ5 «Ⱥɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɜ ɪɭɫɥɟ ɪɟɤɢ»: 

ɋɨɛɵɬɢɟ Ɇ9 ɧɚɫɬɭɩɚɟɬ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɨɹɜɥɟɧɢɢ ȼ7 ɢ ȼ18, 

ɡɚɞɚɧɧɵɯ ɜɟɪɨɹɬɧɨɫɬɹɦɢ: 

P(Ɇ9) = P(ȼ7) × Ɋ(ȼ18) = 3·10-5×2·10-4 = 6·10-9 ɝɨɞ-1; 

ɋɨɛɵɬɢɟ Ɇ5 – ɩɪɨɦɟɠɭɬɨɱɧɨɟ. Ʉ ɧɟɦɭ ɜɟɞɭɬ ɫɨɛɵɬɢɹ Ɇ9, ȼ4, ɆI, ɆII, 

ɆIII ɢ ɆIV ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɛɥɨɤ «ɂɅɂ»: 

F(Ɇ5) = Ɋ(Ɇ9) + F(ȼ4) + F(ɆI) + F(ɆII) + F(ɆIII) + F(ɆIV) = 

= 6·10-9 + 1·10-3 + 1,1·10-5 + 1·10-4 +2·10-5+1,2·10-3 ≈ 1,3·10-3 ɝɨɞ-1. ȼ1 = 2 

ɝɨɞ-1. 

Ƚɥɚɜɧɨɟ ɫɨɛɵɬɢɟ «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ» ɧɚɫɬɭɩɚɟɬ ɩɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɨɛɵɬɢɣ Ɇ1, Ɇ2, Ɇ3, Ɇ4, Ɇ5 ɢ ȼ1, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 

ɛɥɨɤɨɦ «ɂɅɂ»: 

F(Ɍ) = P(Ɇ1) + P(M2) + P(Ɇ3) + P(M4) + P(M5)+ F(B1) = 

= 1,4·10-4 + 1,3·10-3 + 1,2·10-3 + 1,2·10-3 + 1,3·10-3 + 2 = 2,005·10-1 ɝɨɞ-1. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɜɨɡɦɨɠɧɵɦ ɫɨɛɵɬɢɟɦ ɜ ɧɚɲɟɦ ɞɟɪɟɜɟ ɫɨɛɵɬɢɣ 

ɹɜɥɹɟɬɫɹ ɭɬɟɱɤɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɦ ɜɫɤɪɵɬɢɟɦ ɢɥɢ ɜɪɟɡɤɨɣ ɜ 

ɥɢɧɟɣɧɭɸ ɱɚɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɱɚɫɬɨɬɚ ɷɬɨɝɨ ɫɨɛɵɬɢɹ ɪɚɜɧɚ 2 

ɝɨɞ-1. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɥɚɜɧɨɝɨ 

ɫɨɛɵɬɢɹ ɤɥɸɱɟɜɵɦ ɨɛɪɚɡɨɦ, ɤɪɨɦɟ ɩɪɨɱɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɪɟɡɤɢ ɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɫɤɪɵɬɢɹ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɝɚɡɨɩɪɨɜɨɞɚ. 

ȿɫɥɢ ɠɟ ɩɨ ɤɚɤɢɦ-ɬɨ ɮɚɤɬɨɪɚɦ ɭɞɚɟɬɫɹ ɢɡɛɟɠɚɬɶ ɩɪɨɹɜɥɟɧɢɟ ȼ1, ɬɨ ɬɨɝɞɚ 

ɝɥɚɜɧɨɟ ɫɨɛɵɬɢɟ «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ» ɧɚɫɬɭɩɚɟɬ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɫɨɛɵɬɢɣ Ɇ1, Ɇ2, Ɇ3, Ɇ4, Ɇ5, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɛɥɨɤɨɦ «ɂɅɂ»: 

F(Ɍ) = P(Ɇ1) + P(M2) + P(Ɇ3) + P(M4) + P(M5) = 

= 1,4·10-4 + 1,3·10-3 + 1,2·10-3 + 1,2·10-3 + 1,3·10-3 = 5·10-3 ɝɨɞ-1. 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 6 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɪɚɫɱɟɬɧɵɟ 

ɜɟɥɢɱɢɧɵ ɪɢɫɤɨɜ ɬɢɩɨɜɵɯ ɭɱɚɫɬɤɨɜ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ: 

Ɇ1 – ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɧɚ ɜɨɡɜɵɲɟɧɧɨɫɬɢ – 1,4·10-4 ɝɨɞ-1. 

Ɇ2 – ɍɬɟɱɤɚ ɝɚɡɚ ɧɚ ɨɩɨɥɡɧɟɜɵɯ ɭɱɚɫɬɤɚɯ – 1,3·10-3 ɝɨɞ-1. 

Ɇ3 – ɍɬɟɱɤɚ ɝɚɡɚ ɜ ɬɨɪɮɹɧɨɣ ɦɟɫɬɧɨɫɬɢ – 1,2·10-3 ɝɨɞ-1. 

Ɇ4 – ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ ɜ ɛɨɥɨɬɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ – 1,2·10-3 ɝɨɞ-1. 

Ɇ5 – Ⱥɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɪɭɫɥɚ ɪɟɤɢ – 1,3·10-3 ɝɨɞ-1. 

Ɉɛɳɚɹ ɜɟɥɢɱɢɧɚ ɪɢɫɤɚ ɝɥɚɜɧɨɝɨ ɫɨɛɵɬɢɹ «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ» 

ɥɢɧɟɣɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɈɈɈ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ» ɫɨɫɬɚɜɢɥɚ 2,005 

ɝɨɞ-1. ȿɫɥɢ ɠɟ ɧɟ ɛɪɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɜɪɟɡɤɢ, ɬɨ ɜɟɥɢɱɢɧɚ 

ɪɢɫɤɚ ɪɚɜɧɚ 0,005 ɝɨɞ-1. ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 

ɚɜɚɪɢɢ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɛɨɥɟɟ 100 ɤɦ ɜ ɬɚɛɥɢɰɟ «ȼɟɪɨɹɬɧɨɫɬɢ 

ɢ ɭɳɟɪɛɵ ɜɨɡɦɨɠɧɵɯ ɤɪɭɩɧɵɯ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ ɧɚ ɜɵɫɨɤɨɪɢɫɤɨɜɵɯ 

ɨɛɴɟɤɬɚɯ», ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɫɬɚɬɶɟ «ɎɍɇȾȺɆȿɇɌȺɅɖɇɕȿ 

ɁȺɄɈɇɈɆȿɊɇɈɋɌɂ ɌȿɏɇɈȽȿɇɇɈɃ ȻȿɁɈɉȺɋɇɈɋɌɂ ȼ ɈȻɈɋɇɈȼȺɇɂɂ 

ɉȿɊɋɉȿɄɌɂȼɇɕɏ ȽȺɁɈɌɊȺɇɋɉɈɊɌɇɕɏ ɋɂɋɌȿɆ» Ɇɚɯɭɬɨɜɚ ɇɢɤɨɥɚɹ 

Ⱥɧɞɪɟɟɜɢɱɚ, ɱɥɟɧ-ɤɨɪɪɟɫɩɨɧɞɟɧɬɚ ɊȺɇ, ɞɨɤɬɨɪɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪɚ 

ɢ ɝɥɚɜɧɨɝɨ ɧɚɭɱɧɨɝɨ ɫɨɬɪɭɞɧɢɤɚ ɢɧɫɬɢɬɭɬɚ ɦɚɲɢɧɨɜɟɞɟɧɢɹ ɢɦ. Ⱥ.Ⱥ. 

Ȼɥɚɝɨɧɪɚɜɨɜɚ ɊȺɇ (Ɍɚɛɥɢɰɚ 14) [48]. 

 

Ɍɚɛɥɢɰɚ 14 ȼɟɪɨɹɬɧɨɫɬɢ ɢ ɭɳɟɪɛɵ ɜɨɡɦɨɠɧɵɯ ɤɪɭɩɧɵɯ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ 

№ Ɍɢɩɵ ɨɛɴɟɤɬɨɜ 

ȼɟɪɨɹɬɧɨɫɬɢ ɚɜɚɪɢɣ, 1/ɝɨɞ 

ɍɳɟɪɛ, 
$ 

Ɋɚɫɱɟɬɧɵɟ Ɋɟɚɥɶɧ
ɵɟ 

ɉɪɨɟɤɬɧ
ɵɟ 

Ɂɚɩɪɨɟɤɬɧ
ɵɟ 

1 Ɋɟɚɤɬɨɪɵ 
Ⱥɤɬɢɜɧɚɹ ɡɨɧɚ 10-6 10-8 210-3 1010 

ɉɟɪɜɵɣ ɤɨɧɬɭɪ 10-5 10-6 510-3 109 

2 Ɋɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 10-3 10-4 510-2 109 

3 Ɍɭɪɛɨɚɝɪɟɝɚɬɵ 10-3 10-4 310-3 108 

4 Ʌɟɬɚɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ 10-3 10-4 510-3 107 

5 Ɍɗɋ, Ƚɗɋ 10-3 10-6 >10-4 109 

6 Ɍɪɭɛɨɩɪɨɜɨɞɵ (ɛɨɥɟɟ 100 ɤɦ) 10-4 210-3 110-2 106 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ  
ɍɉɊȺȼɅȿɇɂȿ ɊɂɋɄȺɆɂ ɉɊɂ ɗɄɋɉɅɍȺɌȺɐɂɂ ȽɌɋ 

Ƚɚɡɨɬɪɚɧɫɩɨɪɬɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɫɢɥɭ ɫɜɨɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɫɬɢ ɫɬɚɥɤɢɜɚɸɬ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɜɢɞɚɦɢ ɪɢɫɤɨɜ. ɋɢɫɬɟɦɧɚɹ ɦɢɧɢɦɢɡɚɰɢɹ ɪɢɫɤɨɜ – ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ 

ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢɯ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. Ɉɧ ɩɨɦɨɝɚɟɬ ɜɵɹɜɢɬɶ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ 

ɜɨɡɦɨɠɧɵɟ ɜɧɟɲɬɚɬɧɵɟ ɫɢɬɭɚɰɢɢ. ɉɪɢ ɷɬɨɦ, ɞɟɪɟɜɨ ɫɨɛɵɬɢɣ – ɷɬɨ 

ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ 

ɜɵɹɜɥɟɧɢɸ ɪɢɫɤɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɜɢɜɚɬɶ ɢ ɜɧɟɞɪɹɬɶ ɧɨɜɵɟ ɦɟɬɨɞɵ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɪɚɧɠɢɪɨɜɚɬɶ ɨɛɧɚɪɭɠɟɧɧɵɟ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɞɟɮɟɤɬɵ ɜ ɞɥɢɬɟɥɶɧɨ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɨ ɫɬɟɩɟɧɢ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɞɟɝɪɚɞɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɦɚɬɟɪɢɚɥɟ; ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ ɩɪɢɧɢɦɚɬɶ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɪɟɝɭɥɢɪɭɸɳɢɟ 

ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫ ɭɱёɬɨɦ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɦɟɬɚɥɥɚ ɬɪɭɛ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 
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7. ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 

ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

7.1 SWOT-ɚɧɚɥɢɡ 

SWOT – Strengths (ɫɢɥɶɧɵɟ ɫɬɨɪɨɧɵ), Weaknesses (ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ), 

Opportunities (ɜɨɡɦɨɠɧɨɫɬɢ) ɢ Threats (ɭɝɪɨɡɵ) – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ. SWOT-ɚɧɚɥɢɡ 

ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɧɟɲɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ ɩɪɨɟɤɬɚ (ɬɚɛɥɢɰɚ 15).  

 

Ɍɚɛɥɢɰɚ 15 – Ɇɚɬɪɢɰɚ SWOT  
ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 

ɩɪɨɟɤɬɚ: 
ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ: 
ɋ1. ȼɨɡɦɨɠɧɨɫɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ 
ɞɟɮɟɤɬɨɜ ɜ ɫɥɨɠɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɨɛɜɹɡɤɚɯ 

ɋ2. Ʉɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɋɥ1. ɉɨɢɫɤ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɥɸɞɟɣ 
ɜɧɟ ɩɪɟɞɩɪɢɹɬɢɹ 

ɋɥ2. ɋɥɨɠɧɨɫɬɢ ɫ ɪɚɫɲɢɮɪɨɜɤɨɣ ȼɌȾ 

ȼɨɡɦɨɠɧɨɫɬɢ: ɍɝɪɨɡɵ: 
ȼ1. ɍɥɭɱɲɟɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɦɟɬɨɞɨɜ 

ɞɢɚɝɧɨɫɬɢɤɢ 

ȼ2. ɋɜɨɟɜɪɟɦɟɧɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɩɨɡɜɨɥɢɬ 
ɭɜɟɥɢɱɢɬɶ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɍ1. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɦ ɩɟɪɫɨɧɚɥɟ 

 

7.2Ɉɰɟɧɤɚ ɝɨɬɨɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɤ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ 

ɇɚ ɤɚɤɨɣ ɛɵ ɫɬɚɞɢɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɧɟ ɧɚɯɨɞɢɥɚɫɶ ɧɚɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 

ɩɨɥɟɡɧɨ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɟɟ ɝɨɬɨɜɧɨɫɬɢ ɤ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɢ ɜɵɹɫɧɢɬɶ ɭɪɨɜɟɧɶ 

ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɧɢɣ ɞɥɹ ɟɟ ɩɪɨɜɟɞɟɧɢɹ (ɢɥɢ ɡɚɜɟɪɲɟɧɢɹ). Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɡɚɩɨɥɧɢɬɶ ɫɩɟɰɢɚɥɶɧɭɸ ɮɨɪɦɭ, ɫɨɞɟɪɠɚɳɭɸ ɩɨɤɚɡɚɬɟɥɢ ɨ ɫɬɟɩɟɧɢ 

ɩɪɨɪɚɛɨɬɚɧɧɨɫɬɢ ɩɪɨɟɤɬɚ ɫ ɩɨɡɢɰɢɢ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɢ ɤɨɦɩɟɬɟɧɰɢɹɦ 

ɪɚɡɪɚɛɨɬɱɢɤɚ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɫɬɟɩɟɧɢ ɝɨɬɨɜɧɨɫɬɢ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 16.  

Ɉɰɟɧɤɚ ɝɨɬɨɜɧɨɫɬɢ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ ɤ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ (ɭɪɨɜɟɧɶ 

ɡɧɚɧɢɣ ɭ ɪɚɡɪɚɛɨɬɱɢɤɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ɫɭɦ iȻ Ȼ , ɝɞɟ Ȼɫɭɦ – ɨɛɳɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ ɩɨ ɤɚɠɞɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ; Ȼi – ɛɚɥɥ ɩɨ i-ɦɭ ɩɨɤɚɡɚɬɟɥɸ. 

 

 



 

100   

ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

Ɂɧɚɱɟɧɢɟ Ȼɫɭɦ ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɦɟɪɟ ɝɨɬɨɜɧɨɫɬɢ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

ɢ ɟɟ ɪɚɡɪɚɛɨɬɱɢɤɚ ɤ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ. Ɂɧɚɱɟɧɢɟ ɫɬɟɩɟɧɢ ɩɪɨɪɚɛɨɬɚɧɧɨɫɬɢ 

ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥɨ 44, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɫɪɟɞɧɟɣ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ, ɚ ɡɧɚɧɢɹ 

ɪɚɡɪɚɛɨɬɱɢɤɚ ɞɨɫɬɚɬɨɱɧɵ ɞɥɹ ɭɫɩɟɲɧɨɣ ɟɟ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ. Ɂɧɚɱɟɧɢɟ ɭɪɨɜɧɹ 

ɢɦɟɸɳɢɯɫɹ ɡɧɚɧɢɣ ɭ ɪɚɡɪɚɛɨɬɱɢɤɚ ɫɨɫɬɚɜɢɥɨ 45 – ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɜɵɲɟ 

ɫɪɟɞɧɟɝɨ. 

 

Ɍɚɛɥɢɰɚ 16 – Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ ɝɨɬɨɜɧɨɫɬɢ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ ɤ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɟɩɟɧɶ 
ɩɪɨɪɚɛɨɬɚɧɧɨɫɬɢ 
ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ 

ɍɪɨɜɟɧɶ 
ɢɦɟɸɳɢɯɫɹ ɡɧɚɧɢɣ 

ɭ ɪɚɡɪɚɛɨɬɱɢɤɚ 

1 Ɉɩɪɟɞɟɥɟɧ ɢɦɟɸɳɢɣɫɹ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɢɣ ɡɚɞɟɥ 

3 3 

2 Ɉɩɪɟɞɟɥɟɧɵ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ 

ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɟɥɚ 

 

4 

 

3 

3 Ɉɩɪɟɞɟɥɟɧɵ ɨɬɪɚɫɥɢ ɢ ɬɟɯɧɨɥɨɝɢɢ 
(ɬɨɜɚɪɵ,ɭɫɥɭɝɢ) ɞɥɹ ɩɪɟɞɥɨɠɟɧɢɹ ɧɚ ɪɵɧɤɟ 

5 3 

4 Ɉɩɪɟɞɟɥɟɧɚ ɬɨɜɚɪɧɚɹ ɮɨɪɦɚ ɧɚɭɱɧɨ- 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɟɥɚ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɧɚ 
ɪɵɧɨɤ 

 

3 

 

3 

5 Ɉɩɪɟɞɟɥɟɧɵ ɚɜɬɨɪɵ ɢ ɨɫɭɳɟɫɬɜɥɟɧɚ ɨɯɪɚɧɚ 
ɢɯ ɩɪɚɜ 

4 3 

6 ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɬɨɢɦɨɫɬɢ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ 

3 3 

7 ɉɪɨɜɟɞɟɧɵ ɦɚɪɤɟɬɢɧɝɨɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɪɵɧɤɨɜ ɫɛɵɬɚ 

3 3 

8 Ɋɚɡɪɚɛɨɬɚɧ ɛɢɡɧɟɫ-ɩɥɚɧ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ 
ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

3 3 

9 Ɉɩɪɟɞɟɥɟɧɵ ɩɭɬɢ ɩɪɨɞɜɢɠɟɧɢɹ ɧɚɭɱɧɨɣ 

ɪɚɡɪɚɛɨɬɤɢ ɧɚ ɪɵɧɨɤ 

3 3 

10 Ɋɚɡɪɚɛɨɬɚɧɚ ɫɬɪɚɬɟɝɢɹ (ɮɨɪɦɚ) ɪɟɚɥɢɡɚɰɢɢ 
ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

3 3 
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ɉɪɨɪɚɛɨɬɚɧɵ ɜɨɩɪɨɫɵ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɢ ɜɵɯɨɞɚ ɧɚ ɡɚɪɭɛɟɠɧɵɣ 
ɪɵɧɨɤ 

 

1 

 

3 

 

12 

ɉɪɨɪɚɛɨɬɚɧɵ ɜɨɩɪɨɫɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɥɭɝɢ ɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɨɞɞɟɪɠɤɢ, 
ɩɨɥɭɱɟɧɢɹ ɥɶɝɨɬ 

 

2 

 

3 

13 ɉɪɨɪɚɛɨɬɚɧɵ ɜɨɩɪɨɫɵ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 

ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

2 3 

14 ɂɦɟɟɬɫɹ ɤɨɦɚɧɞɚ ɞɥɹ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ 

ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

2 3 

15 ɉɪɨɪɚɛɨɬɚɧ ɦɟɯɚɧɢɡɦ ɪɟɚɥɢɡɚɰɢɢ ɧɚɭɱɧɨɝɨ 

ɩɪɨɟɤɬɚ 

3 3 

 ɂɌɈȽɈ ȻȺɅɅɈȼ 44 45 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɪɚɛɨɬɚɬɶ ɜɨɩɪɨɫɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɥɭɝ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɨɞɞɟɪɠɤɢ, 

ɩɨɥɭɱɟɧɢɹ ɥɶɝɨɬ. ɋɥɟɞɭɸɳɢɦɢ ɡɚɞɚɱɚɦɢ ɛɭɞɟɬ ɩɪɨɪɚɛɨɬɤɚ ɜɨɩɪɨɫɨɜ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɨɢɫɤ ɤɨɦɚɧɞɵ ɞɥɹ 

ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɜɨɩɪɨɫɨɜ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ 

ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɢ ɜɵɯɨɞɚ ɧɚ ɡɚɪɭɛɟɠɧɵɣ ɪɵɧɨɤ: ɬɚɤɢɟ ɡɚɞɚɱɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɧɟ ɫɬɚɜɹɬɫɹ. 

7.3 ɉɥɚɧ ɩɪɨɟɤɬɚ 

ȼ ɪɚɦɤɚɯ ɩɥɚɧɢɪɨɜɚɧɢɹ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ 

ɤɚɥɟɧɞɚɪɧɵɣ ɢ ɫɟɬɟɜɵɟ ɝɪɚɮɢɤɢ ɩɪɨɟɤɬɚ. Ʌɢɧɟɣɧɵɣ ɝɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ 

ɬɚɛɥɢɰɵ 17. 

 

Ɍɚɛɥɢɰɚ 17 – Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɩɪɨɟɤɬɚ 
Ʉɨɞ 

ɪɚɛɨɬɵ 
(ɢɡ ɂɋɊ) 

ɇɚɡɜɚɧɢɟ Ⱦɥɢɬɟɥ
ɶɧɨɫɬɶ, 

ɞɧɢ 

Ⱦɚɬɚ 
ɧɚɱɚɥɚ 
ɪɚɛɨɬ 

Ⱦɚɬɚ 
ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɭɱɚɫɬɧɢɤɨɜ 
(ɎɂɈ 

ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɢɫɩɨɥɧɢɬɟɥɟɣ) 

1 ɉɨɥɭɱɟɧɢɟ ɡɚɞɚɧɢɹ 1 12.02.2020 13.02.2020 Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ. 
Ȼɭɪɤɨɜ ɉ.ȼ. 

2 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢ 
ɰɟɥɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ, 

ɚɤɬɭɚɥɶɧɨɫɬɶ, 
ɧɚɭɱɧɚɹ ɧɨɜɢɡɧɚ 

5 14.02.2020 19.02.2020 Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ. 
Ȼɭɪɤɨɜ ɉ.ȼ. 

3 Ɉɛɴɟɤɬ ɢ ɦɟɬɨɞɵ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

13 20.02.2020 03.03.2020 Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ. 
Ȼɭɪɤɨɜ ɉ.ȼ. 

4 Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 30 04.03.2020 03.04.2020 Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ. 
Ȼɭɪɤɨɜ ɉ.ȼ. 

5 Ɋɚɫɱɟɬɵ ɢ ɚɧɚɥɢɬɢɤɚ 20 04.04.2020 24.04.2020 Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ. 
Ȼɭɪɤɨɜ ɉ.ȼ. 

6 Ɋɟɡɭɥɶɬɚɬɵ ɢ 
ɨɛɫɭɠɞɟɧɢɹ 

10 25.04.2020 05.05.2020 Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ. 
Ȼɭɪɤɨɜ ɉ.ȼ. 

7 Ɉɮɨɪɦɥɟɧɢɟ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ 

10 06.05.2020 16.05.2020 Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ. 

ɂɬɨɝɨ: 89    

 

Ⱦɢɚɝɧɨɫɬɢɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ 

ɪɟɦɨɧɬɚ ɩɨɫɥɟ ɨɬɤɚɡɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɋɚɫɫɦɨɬɪɢɦ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɟɤɬɚ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

Ɋɟɡɭɥɶɬɚɬɵ ɞɢɚɝɧɨɫɬɢɤɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ: 

 ȼɵɹɜɥɟɧɢɹ ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɱɟɣ (ɩɪɢ ɧɚɥɢɱɢɢ). 

 ɍɫɬɚɧɨɜɥɟɧɢɹ ɫɬɟɩɟɧɢ ɢɡɧɨɫɚ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ, 

ɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɜ ɫɥɭɱɚɟ 

ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɚ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ. ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɩɪɢɧɹɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɡɚɬɪɚɬ ɧɚ ɞɢɚɝɧɨɫɬɢɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɫɦ. ɬɚɛɥɢɰɭ 18). 

 

Ɍɚɛɥɢɰɚ 18 – Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚ ɧɚɩɨɪɧɨɦ 
ɧɟɮɬɟɩɪɨɜɨɞɟ ɜ ɰɟɧɚɯ ɧɚ 2019ɝ. 

ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ. 

1. Ʉɚɦɟɪɚ ɩɪɢɟɦɚ ɩɨɪɲɧɹ 4000 

2. Ʉɚɦɟɪɚ ɡɚɩɭɫɤɚ ɩɨɪɲɧɹ 

3. Ɂɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɭ 860 

4. ɓɟɬɨɱɧɵɣ ɛɥɨɤ 20 

5. ȿɠɟɝɨɞɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 50 

ɂɬɨɝɨ: ɡɚɬɪɚɬɵ ɧɚ ɜɫɟ ɦɟɪɨɩɪɢɹɬɢɹ 4300 

 

Ɍɚɛɥɢɰɚ 19 – Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɧɚ ɬɪɟɯ 
ɝɚɡɨɩɪɨɜɨɞɚɯ ɜ ɰɟɧɚɯ ɧɚ 2019ɝ. 

ɋɨɫɬɚɜ ɡɚɬɪɚɬ Ʉɨɥ-ɜɨ ɲɬ. ɋɭɦɦɚ ɡɚɬɪɚɬ,ɬɵɫ.ɪ 
1. Ʉɚɦɟɪɚ ɩɪɢɟɦɚ ɩɨɪɲɧɹ 3 12000 

2. Ʉɚɦɟɪɚ ɡɚɩɭɫɤɚ ɩɨɪɲɧɹ 

3. Ɂɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɭ  2580 

4. ɓɟɬɨɱɧɵɣ ɛɥɨɤ 3 60 

5. ȿɠɟɝɨɞɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ  150 

 

Ɍɚɛɥɢɰɚ 20 – Ɂɚɬɪɚɬɵ ɧɚ ɥɢɤɜɢɞɚɰɢɸ ɨɬɤɚɡɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɬɨɢɦɨɫɬɶ ɬ.ɪ. 
Ɋɟɦɨɧɬ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 603 

ɉɨɬɟɪɹ 16000 ɦ3 80 

ɂɬɨɝɨ 683 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

Ɍɚɛɥɢɰɚ 21 ɉɨɬɪɟɛɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɪɟɦɨɧɬɚ ɤɚɬɭɲɤɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɪɤɚ Ʉɨɥ-

ɜɨ 
ɐɟɧɚ 

ɟɞ., ɪɭɛ. 
ɋɬɨɢɦɨɫɬɶ 

ɜɫɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɪɭɛ. 

Ɍɪɚɧɫɩɨɪɬɧɵɟ 
ɪɚɫɯɨɞɵ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 
ɦɨɧɬɚɠɚ, 

ɪɭɛ. 

ɉɨɥɧɚɹ 
ɫɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 

Ȼɭɥɶɞɨɡɟɪ Komatsu 

D 63E- 

12 

1 8800000 8800000 176000 440000 9416000 

ɗɤɫɤɚɜɚɬɨɪ Daewoo  

180W-V 

1 5500000 5500000 110000 275000 5885000 

ɋɜɚɪɨɱɧɚɹ 
ɦɚɲɢɧɚ 

Lincoln 

Electric  

V350- 

PRO 

1 465000 465000 9300 23250 497550 

ɋɚɦɨɫɜɚɥɶɧɚɹ 
ɦɚɲɢɧɚ 

ɍɪɚɥ 
5557- 

612174 

1 3800000 3800000 76000 190000 4066000 

ȼɚɯɬɨɜɚɹ 
ɦɚɲɢɧɚ 

ɍɪɚɥ 
3255" 

1 2800000 2800000 56000 140000 2996000 

Ɍɪɚɥ ɄɊȺɁ 
6443- 

08002 

1 2100000 2100000 42000 105000 2247000 

Ɍɪɭɛɨɢɫɤɚɬɟɥɶ Ɍɂ-12 1 200000 200000 4000 10000 214000 

Ɋɭɱɧɚɹ 
ɲɥɢɮɨɜɚɥɶɧɚɹ 

ɦɚɲɢɧɚ 

 1 13000 13000 260 650 13910 

ɂɬɨɝɨ:  8     25335460 

 

Ɍɚɛɥɢɰɚ 22 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɞɥɹ ɪɟɦɨɧɬɚ ɜɪɟɡɤɨɣ ɤɚɬɭɲɤɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɪɤɚ Ʉɨɥ-ɜɨ ɉɨɥɧɚɹ 

ɫɬɨɢɦɨɫɬɶ , 
ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡ 
ɚɰɢɢ, % 

ɋɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢɢ, 

ɪɭɛ. 
Ȼɭɥɶɞɨɡɟɪ Komatsu D63E-12 1 9416000 20 1883200 

ɗɤɫɤɚɜɚɬɨɪ Daewoo SOLAR 

L180W-V 

1 5885000 20 1177000 

ɋɜɚɪɨɱɧɚɹ 
ɦɚɲɢɧɚ 

Lincoln Electric 

Invertec V350-PRO 

1 497550 20 99510 

ɋɚɦɨɫɜɚɥɶɧɚɹ 
ɦɚɲɢɧɚ 

ɍɪɚɥ 5557 6121-74 1 4066000 20 813200 

ȼɚɯɬɨɜɚɹ 
ɦɚɲɢɧɚ 

ɍɪɚɥ 3255 1 2996000 20 599200 

Ɍɪɚɥ ɄɊȺɁ 6443-080 02 1 2247000 20 449400 

Ɍɪɭɛɨɢɫɤɚɬɟɥɶ Ɍɂ-12 1 214000 10 21400 

Ɋɭɱɧɚɹ 
ɲɥɢɮɨɜɚɥɶɧɚɹ 
ɦɚɲɢɧɚ 

 1 13910 10 1391 

ɂɬɨɝɨ:  8 25335460  5044301 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ ɦɨɬɨ-ɱɚɫɵ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚ ɨɛɴɟɤɬɟ 

ɩɨ ɮɨɪɦɭɥɟ: 
,Ɇ Ⱦ ɋ Ʉ    

ɝɞɟ Ⱦ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ, ɞɧɢ; ɋ - ɜɪɟɦɹ ɫɦɟɧɵ, ɱɚɫɵ; 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ ɡɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ 

ɫ ɭɱɟɬɨɦ ɩɪɟɦɢɢ ɢ ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ. Ɋɚɫɱɟɬɵ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ 

ɪɚɛɨɬɧɢɤɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 23. 

 

Ɍɚɛɥɢɰɚ 23 – Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɬɚɸɳɢɯ ɞɥɹ ɜɪɟɡɤɢ ɤɚɬɭɲɤɢ 
ɉɪɨɮɟɫɫɢɹ Ɋɚɡɪɹɞ Ʉɨɥ- 

ɜɨ 

Ɍɚɪɢɮɧ 
ɚɹ  

ɫɬɚɜɤɚ, 
ɪɭɛ. 

Ɍɚɪɢɮɧ 
ɵɣ ɮɨɧɞ 
Ɂɉ, ɪɭɛ. 

ɉɪɟɦɢɹ, 
ɞɨɩɥɚɬɵ 

ɢ 
ɧɚɞɛɚɜɤɢ 

Ɉɫɧɨɜɧ 
ɚ ɹ Ɂɉ, 

ɪɭɛ. 

Ⱦɨɩɨɥɧɢ 
ɬɟɥɶɧɚɹ 
Ɂɉ, ɪɭɛ. 

Ɋɚɣ. 
ɤɨɷɮ. 
50% 

+30 % 

Ɉɛɳ. 
Ɏɨɧɞ 
Ɂɉ, 
ɪɭɛ. 

% ɋɭɦɦɚ 

Ɇɚɫɬɟɪ 8 1 153 6120 50 3060 9180 1836 8812,8 19828,8 

Ɇɚɲɢɧɢɫɬ 
ɛɭɥɶɞɨɡɟɪɚ 

6 1 132,96 5318,4 50 2659,2 7977,6 1595,5 7658,5 17231,6 

Ɇɚɲɢɧɢɫɬ 
ɷɤɫɤɚɜɚɬɨɪɚ 

6 1 132,96 5318,4 50 2659,2 7977,6 1595,5 7658,5 17231,6 

ȼɨɞɢɬɟɥɶ 
ɜɚɯɬɨɜɨɣ ɦɚɲɢɧɵ 

5 1 109,7 4388 50 2194 6582 1316,4 6318,7 14217,12 

ȼɨɞɢɬɟɥɶ 
ɫɚɦɨɫɜɚɥɶɧɨɣ 

ɦɚɲɢɧɵ 

4 1 109,7 4388 50 2194 6582 1316,4 6318,7 14217,12 

ɗɥɟɤɬɪɨɫɜɚɪɳɢɤ 6 2 125,7 5028 50 2514 7542 1508,4 7240,3 35581,44 

Ⱦɟɮɟɤɬɨɫɤɨɩɢɫɬ 6 1 125,7 5028 50 2514 7542 1508,4 7240,3 16290,72 

ɂɬɨɝɨ  8        131778,4 

 

Ɂɧɚɹ ɨɛɳɢɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɚɫɫɱɢɬɚɟɦ ɜɟɥɢɱɢɧɭ ɨɬɱɢɫɥɟɧɢɣ ɧɚ 

ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ (ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ) ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 30%. 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ = 131778,4 *30/100 = 39533,52 ɪɭɛ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ. 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɤɥɚɞɧɵɟ 

ɪɚɫɯɨɞɵ, ɫɨɞɟɪɠɚɧɢɟ Ⱥɍɉ ɢ ɬ.ɞ. ɢ ɫɨɫɬɚɜɥɹɸɬ 40% ɨɬ ɩɪɹɦɵɯ ɡɚɬɪɚɬ. 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

Ɍɚɛɥɢɰɚ 24 – ɋɬɚɬɶɹ ɦɚɬɟɪɢɚɥɵ ɜɪɟɡɤɢ ɤɚɬɭɲɤɢ ɩɨ ɞɚɧɧɵɦ ɡɚ 2019 ɝɨɞ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ Ʉɨɥ-ɜɨ ɐɟɧɚ, ɪɭɛ. ɋɭɦɦɚ, ɪɭɛ. 

Ʉɚɬɭɲɤɚ, ɤɝ 1 950000 950000 

ɂɡɨɥɹɰɢɨɧɧɚɹ ɩɥɟɧɤɚ, ɤɝ 60 435 26100 

ɗɥɟɤɬɪɨɞɵ 3 ɦɦ, ɤɝ 2,5 225 562,5 

ɗɥɟɤɬɪɨɞɵ 5 ɦɦ, ɤɝ 15 195 2925 

ɉɪɚɣɦɟɪ, ɤɝ 5 237 1185 

Ʉɪɭɝɢ ɨɬɪɟɡɧɵɟ, ɲɬ. 1 90 90 
Ʉɪɭɝɢ ɲɥɢɮɨɜɚɥɶɧɵɟ, ɲɬ. 2 90 180 

Ⱥɛɪɚɡɢɜɧɚɹ ɞɪɨɛɶ, ɤɝ 500 60 30000 

ɂɬɨɝɨ:   1011042,5 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ, 5%   50552,1 

ɂɬɨɝɨ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɫɯɨɞɨɜ:   1061594,6 

 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɟɦɨɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɬɚɛɥɢɰɟ 25. 

 

Ɍɚɛɥɢɰɚ 25 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɨɜ ɭɱɚɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɬɚɬɟɣ 

ȼɪɟɡɤɚ ɤɚɬɭɲɤɢ 

ɬɵɫ. 
ɪɭɛ. 

ɭɞ. ɜɟɫ, % 

1 Ɇɚɬɟɪɢɚɥɶɧɵɟ 1061,6 59,6 
2 Ɉɩɥɚɬɚ ɬɪɭɞɚ 131,8 7,4 
3 ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 39,5 2,27 

4 Ⱥɦɨɪɬɢɡɚɰɢɹ 39,0 2,23 

5 ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 508,8 28,5 

 ȼɫɟɝɨ ɡɚɬɪɚɬ: 1780,7 100 

 

ɂɬɨɝ: Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɚ ɦɟɬɨɞɨɦ ɜɪɟɡɤɢ ɤɚɬɭɲɤɢ 1780,7 ɬɵɫ. 

ɪɭɛ. Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɚ ɩɪɢ ɨɬɤɚɡɟ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

1780,7+1833=3613,7 ɬɵɫ. ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɢɛɵɥɶ ɜɚɥɨɜɚɹ ɫɨɫɬɚɜɢɬ: 

ɉȼ =3613,7-1780,7=1833 ɬɵɫ. ɪɭɛ. 

ɉɪɢɛɵɥɶ ɱɢɫɬɚɹ ɫɨɫɬɚɜɢɬ: 

ɉɑ = ɉȼ - 24% = 1833-24% = 1393,08 ɬɵɫ. ɪɭɛ. 

ȼɵɜɨɞ: ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɪɟɦɨɧɬ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 

ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦ ɪɟɦɨɧɬɨɦ ɱɟɦ ɪɟɦɨɧɬ 

ɜɵɡɜɚɧɧɵɣ ɨɬɤɚɡɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 26. 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

Ɍɚɛɥɢɰɚ 26 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɚɪɢɚɧɬɨɜ ɪɟɦɨɧɬɚ 
ɉɨɤɚɡɚɬɟɥɢ ȿɞ. ɢɡɦ. ȼɪɟɡɤɚ 

ɤɚɬɭɲɤɢ 
ȼɪɟɡɤɚ ɤɚɬɭɲɤɢ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɟɦɨɧɬɚ 

ɞɧɢ 2 2 

ɑɢɫɥɟɧɧɨɫɬɶ 
ɪɚɛɨɬɧɢɤɨɜ 

ɱɟɥ. 8 8 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɱɟɥ/ɱɚɫ 128 128 

ɋɦɟɬɚ ɡɚɬɪɚɬ, ɜɫɟɝɨ: ɬɵɫ. ɪɭɛ. 1780,7 1780,7 

ɜ ɬɨɦ ɱɢɫɥɟ 

- ɦɚɬɟɪɢɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ 

ɬɵɫ. ɪɭɛ. 1061,6 1061,6 

- ɨɩɥɚɬɚ ɬɪɭɞɚ ɬɵɫ. ɪɭɛ. 131,8 131,8 

- ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɬɵɫ. ɪɭɛ. 39,53 39,53 

- ɚɦɨɪɬɢɡɚɰɢɹ ɬɵɫ. ɪɭɛ. 39,0 39,0 

- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɬɵɫ. ɪɭɛ. 508,8 508,8 

ɉɪɢɪɨɫɬ ɩɪɢɛɵɥɢ 
ɜɚɥɨɜɨɣ 

ɬɵɫ. ɪɭɛ. 1833 1833 

ɉɪɢɪɨɫɬ ɩɪɢɛɵɥɢ 
ɱɢɫɬɨɣ 

ɬɵɫ. ɪɭɛ. 1393,08 1393,08 

Ɂɚɬɪɚɬɵ ɧɚ 
ɥɢɤɜɢɞɚɰɢɸ ɨɬɤɚɡɚ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɬɵɫ. ɪɭɛ. - 503,6 

 

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɡɚɬɪɚɬ ɧɚ Ɋɢɫɭɧɤɟ 34, ɝɞɟ: ɚ) ɡɚɬɪɚɬɵ ɩɨ 

ɜɪɟɡɤɟ ɤɚɬɭɲɤɢ; ɛ) ɡɚɬɪɚɬɵ ɩɨ ɜɪɟɡɤɟ ɤɚɬɭɲɤɢ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ. 

 

  
ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 34 Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɡɤɭ ɤɚɬɭɲɤɢ 

 

60%

7%

2%2%

29%

Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɡɤɭ 
ɤɚɬɭɲɤɢ

- ɦɚɬɟɪɢɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ
- ɨɩɥɚɬɚ ɬɪɭɞɚ

- ɫɬɪɚɯɨɜɵɟ 
ɜɡɧɨɫɵ
- ɚɦɨɪɬɢɡɚɰɢɹ

- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ

46%

6%

2%

2%

22%

22%

Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɡɤɤɭ ɩɪɢ ɨɬɤɚɡɟ
- ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ

- ɨɩɥɚɬɚ ɬɪɭɞɚ

- ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ

- ɚɦɨɪɬɢɡɚɰɢɹ

- ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ

- ɡɚɬɪɚɬɵ ɧɚ ɥɢɤɜɢɞɚɰɢɸ 
ɨɬɤɚɡɚ ɬɪɭɛɨɩɪɨɜɨɞɚ
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, 
ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

ȼɵɜɨɞɵ:  

1) ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɢɥɶɧɵɯ ɢ ɫɥɚɛɵɯ ɫɬɨɪɨɧ ɩɪɨɟɤɬɚ (SWOT). 

2) ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɝɨɬɨɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɤ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ, ɨɬɤɭɞɚ 

ɢɦɟɟɦ, ɱɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɫɪɟɞɧɹɹ, ɚ ɡɧɚɧɢɹ ɪɚɡɪɚɛɨɬɱɢɤɚ ɞɨɫɬɚɬɨɱɧɵ ɞɥɹ 

ɭɫɩɟɲɧɨɣ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 

3) Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɚ ɦɟɬɨɞɨɦ ɜɪɟɡɤɢ ɤɚɬɭɲɤɢ 1780,7 ɬɵɫ. 

ɪɭɛ. Ɂɚɬɪɚɬɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɚ ɩɪɢ ɨɬɤɚɡɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 3613,7 ɬɵɫ. ɪɭɛ. 

Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɝɨɜɨɪɹɬ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɦɨɧɬɚ  ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɨɬɤɚɡɚ ɤɚɤ 

ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ, ɬɚɤ ɢ ɫ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 
 

 



 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

108 

 

 Ɋɚɡɪɚɛ. Ɍɟɪɟɧɬɶɟɜ ȿ.ɋ 

 Ɋɭɤɨɜɨɞ. Ȼɭɪɤɨɜ ɉ.ȼ. 

 Ʉɨɧɫɭɥɶɬ. ɑɟɪɟɦɢɫɤɢɧɚ Ɇ.ɋ 

 Ɋɭɤ-ɥɶ ɈɈɉ ɒɚɞɪɢɧɚ Ⱥ.ȼ. ȼ. 
   

 

ɋɈɐɂȺɅɖɇȺə 
ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 

Ʌɢɬ. Ʌɢɫɬɨɜ 

144 

ɇИ ɌПɍ гр. 2БɆ8  
 

8. ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 

ȼ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Ʉɋ-4 «ɉɪɢɨɛɫɤɚɹ», ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɤɚɧɟɪɚ ɞɟɮɟɤɬɨɫɤɨɩɚ IntroScan A2072 ɩɨ ɨɩɵɬɭ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɧɚ ɞɚɧɧɨɣ Ʉɋ. Ɍɚɤɠɟ, ɩɪɢ ɩɨɦɨɳɢ ɞɟɪɟɜɚ ɫɨɛɵɬɢɣ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɪɢɫɤ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɨɞɢɧ ɢɡ ɞɟɮɟɤɬɧɵɯ ɭɱɚɫɬɤɨɜ ɧɭɠɧɨ 

ɨɬɪɟɦɨɧɬɢɪɨɜɚɬɶ. ɉɪɢ ɪɟɦɨɧɬɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɩɪɨɜɨɞɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 

ɬɪɚɧɲɟɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɬɟɯɧɢɤɢ: ɷɤɫɤɚɜɚɬɨɪ, ɛɭɥɶɞɨɡɟɪ, 

ɤɭɫɬɨɪɟɡ. ɉɪɨɢɡɜɨɞɹɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɩɭɫɤɭ ɢ ɩɨɞɴɟɦɭ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɤɪɚɧɨɜ ɢ ɞɪɭɝɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉ ɨɫɧɨɜɧɵɦ ɜɪɟɞɧɵɦ ɮɚɤɬɨɪɚɦ, ɜɨɡɧɢɤɚɸɳɢɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ 

ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɨɬɧɨɫɹɬɫɹ: ɩɨɧɢɠɟɧɧɚɹ ɢɥɢ 

ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɩɪɢ ɪɚɛɨɬɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɢɤɢ, ɩɨɜɵɲɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɚɛɨɱɟɣ 

ɡɨɧɟ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ. 

Ʉ ɨɩɚɫɧɵɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ ɪɚɛɨɬɵ ɩɨ ɫɩɭɫɤɭ ɢ ɩɨɞɴɟɦɭ ɦɚɬɟɪɢɚɥɨɜ 

ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɪɚɧɲɟɢ, ɧɚɥɢɱɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ ɜɵɫɨɤɢɦ 

ɧɚɩɪɹɠɟɧɢɟɦ, ɪɚɡɥɢɱɧɵɟ ɜɪɚɳɚɸɳɢɟɫɹ ɱɚɫɬɢ ɬɟɯɧɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɜɚɥ 

ɝɪɭɧɬɚ ɜ ɪɚɛɨɱɟɦ ɤɨɬɥɨɜɚɧɟ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɩɚɞɚɸɬ ɩɚɪɵ ɦɟɬɚɧɚ, 

ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɩɚɪɧɢɤɨɜɨɦɭ ɷɮɮɟɤɬɭ. ɉɪɢ ɷɬɨɦ, ɦɟɬɚɧ ɜɵɬɟɫɧɹɟɬ ɤɢɫɥɨɪɨɞ ɢ 

ɭ ɪɚɛɨɱɟɝɨ ɦɨɠɟɬ ɫɥɭɱɢɬɶɫɹ ɤɢɫɥɨɪɨɞɧɨɟ ɝɨɥɨɞɚɧɢɟ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ: ɜɪɵɜ 

ɢɥɢ ɜɨɡɝɨɪɚɧɢɟ ɝɚɡɚ, ɪɚɡɪɭɲɟɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ, ɩɚɞɟɧɢɟ ɬɪɭɛɨɭɤɥɚɞɱɢɤɚ ɜ 

ɤɨɬɥɨɜɚɧ, ɜɵɥɟɬ ɝɟɪɦɟɬɢɡɚɬɨɪɨɜ. 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 

8.1 ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 

8.1.1 ɋɩɟɰɢɚɥɶɧɵɟ ɩɪɚɜɨɜɵɟ ɧɨɪɦɵ ɬɪɭɞɨɜɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜ ɪɚɣɨɧɚɯ, ɩɪɢɪɚɜɧɟɧɧɵɯ ɤ ɪɚɣɨɧɚɦ 

Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɪɚɛɨɱɢɟ ɢɦɟɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɥɶɝɨɬɵ, ɨɬɪɚɠёɧɧɵɟ ɜ ɡɚɤɨɧɟ 

«Ɉ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɝɚɪɚɧɬɢɹɯ ɢ ɤɨɦɩɟɧɫɚɰɢɹɯ ɞɥɹ ɥɢɰ, ɪɚɛɨɬɚɸɳɢɯ ɢ 

ɩɪɨɠɢɜɚɸɳɢɯ ɜ ɪɚɣɨɧɚɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɢ ɩɪɢɪɚɜɧɟɧɧɵɯ ɤ ɧɢɦ ɦɟɫɬɧɨɫɬɹɯ» 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɪɭɤɨɜɨɞɹɳɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ 

ɪɟɝɥɚɦɟɧɬɨɜ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɛɟɡ ɨɮɨɪɦɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ 

ɪɚɡɪɟɲɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɝɧɟɜɵɯ, ɝɚɡɨɨɩɚɫɧɵɯ ɪɚɛɨɬ ɢ ɪɚɛɨɬ 

ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɧɚ ɤɚɠɞɵɣ ɜɢɞ ɩɪɨɜɨɞɢɦɵɯ ɪɚɛɨɬ ɢɥɢ ɢɯ ɩɨɞɛɨɪɤɭ. 

Ɋɚɛɨɬɧɢɤɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɪɚɛɨɬɵ ɩɨ ɡɚɦɟɧɟ ɞɟɮɟɤɬɧɵɯ ɭɱɚɫɬɤɨɜ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɩɟɰɨɛɭɜɶɸ, 

ɫɩɟɰɨɞɟɠɞɨɣ ɢ ɞɪɭɝɢɦɢ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɨɝɥɚɫɧɨ Ɍɢɩɨɜɵɦ ɨɬɪɚɫɥɟɜɵɦ 

ɧɨɪɦɚɦ ɛɟɫɩɥɚɬɧɨɣ ɜɵɞɚɱɢ ɫɩɟɰɨɛɭɜɢ, ɨɞɟɠɞɵ ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɢɦɟɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɟɪɬɢɮɢɤɚɬɵ 

ɫɨɨɬɜɟɬɫɬɜɢɹ [58]. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ 

ɪɚɛɨɬ ɧɚ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 

ɨɛɴɟɤɬɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɪɚɛɨɬ, ɢ ɦɟɪɨɩɪɢɹɬɢɹ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ 

ɨɛɴɟɤɬɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɸɬɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɉɉɊ ɢ ɨɮɨɪɦɥɟɧɢɢ 

ɧɚɪɹɞɚ-ɞɨɩɭɫɤɚ ɧɚ ɤɚɠɞɵɣ ɜɢɞ ɪɚɛɨɬ ɢ ɦɟɫɬɨ ɢɯ ɩɪɨɜɟɞɟɧɢɹ. 
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ɡɦ
Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 

8.1.2 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪɚɛɨɱɟɣ ɡɨɧɵ 

Ɋɚɡɪɚɛɨɬɤɚ ɪɟɦɨɧɬɧɨɝɨ ɤɨɬɥɨɜɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪɚɦɢ. Ⱦɥɢɧɭ 

ɤɨɬɥɨɜɚɧɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɚɫɱёɬɭ: 

L=l+ (2−3), ɦ 

ɝɞɟ - l ɞɥɢɧɚ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɨ ɧɟ ɦɟɧɶɲɟ 

ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɇɟ ɦɟɧɟɟ 0,6 ɦ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɧɚ ɤɨɬɥɨɜɚɧɚ ɞɨ ɧɢɠɧɟɣ 

ɨɛɪɚɡɭɸɳɟɣ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɜɚɥɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧ ɨɬɜɚɥ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɦɟɬɪɚ. 

Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɛɵɫɬɪɨɝɨ ɫɩɭɫɤɚ ɢ ɜɵɯɨɞɚ ɪɚɛɨɱɢɯ, ɤɨɬɥɨɜɚɧ 

ɨɫɧɚɳɚɟɬɫɹ ɞɜɭɦɹ ɢɧɜɟɧɬɚɪɧɵɦɢ ɩɪɢɫɬɚɜɧɵɦɢ ɥɟɫɬɧɢɰɚɦɢ ɧɚ ɤɚɠɞɭɸ ɫɬɨɪɨɧɭ 

ɬɨɪɰɚ ɤɨɬɥɨɜɚɧɚ, ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 1,25 ɝɥɭɛɢɧɵ ɤɨɬɥɨɜɚɧɚ ɢ ɲɢɪɢɧɨɣ ɨɬ 75 ɫɦ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɜ ɤɨɬɥɨɜɚɧɟ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɟɬɢɥɶɧɢɤɢ 

ɜɨ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ [50]. 

8.2 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

8.2.1 Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ 

ȼɵɹɜɥɟɧɧɵɟ ɜɪɟɞɧɵɟ ɢ ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 27. 

Ɇɟɬɟɨɭɫɥɨɜɢя 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɪɚɛɨɬ ɩɪɢ ɪɟɦɨɧɬɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜɟɞɟɬɫɹ ɧɚ 

ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɜ ɪɚɡɥɢɱɧɵɯ, ɚ ɡɚɱɚɫɬɭɸ ɜ ɫɥɨɠɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɹɯ. Ʉɥɢɦɚɬ – ɷɬɨ ɤɨɦɩɥɟɤɫ ɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ 

ɜɥɢɹɸɬ ɧɚ ɬɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ. Ʉ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɨɬɧɨɫɢɬɫɹ 

ɬɟɦɩɟɪɚɬɭɪɚ, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɜɥɚɠɧɨɫɬɶ, ɜɟɥɢɱɢɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɞɚɜɥɟɧɢɹ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫɨɥɧɰɚ [21]. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɪɚɛɨɱɢɟ ɪɚɛɨɬɚɸɬ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, ɩɪɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɚɯ ɢ ɫɢɥɶɧɨɦ ɜɟɬɪɟ, ɧɢɡɤɢɯ ɢ ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ ɦɢɧɭɫ 30 °ɋ ɞɨ ɩɥɸɫ 40 °ɋ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ ɢ 

ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
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Ɍɚɛɥɢɰɚ 27 - Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ 

 

ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ 

Ɋɚɡɥɢɱɧɚɹ ɬɟɯɧɢɤɚ (ɬɪɚɤɬɨɪɚ, ɬɪɭɛɨɭɤɥɚɞɱɢɤɢ, ɛɭɥɶɞɨɡɟɪɵ, ɬɹɝɚɱɢ) ɩɪɢ 

ɫɜɨёɦ ɩɟɪɟɞɜɢɠɟɧɢɢ ɢ ɪɚɛɨɬɟ ɢɡɞɚёɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɭɦɚ, ɤɨɬɨɪɨɟ 

ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɪɚɛɨɬɚɸɳɢɣ ɩɟɪɫɨɧɚɥ. Ɍɚɤ ɠɟ ɢɡɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɚ ɲɭɦɚ ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɪɟɠɭɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɜɚɪɨɱɧɵɟ ɢ 

ɧɚɫɨɫɧɵɟ ɚɩɩɚɪɚɬɵ, ɩɟɪɟɞɜɢɠɧɵɟ ɝɟɧɟɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɲɭɦɚ ɧɚ ɱɟɥɨɜɟɱɟɫɤɢɣ ɨɪɝɚɧɢɡɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɥɢɹɧɢɟɦ ɧɚ 

ɫɥɭɯɨɜɨɣ ɚɩɩɚɪɚɬ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɨɪɝɚɧɵ, ɜɤɥɸɱɚɹ ɧɟɪɜɧɭɸ ɫɢɫɬɟɦɭ. 

ɉɪɢ ɮɢɡɢɱɟɫɤɨɣ ɪɚɛɨɬɟ, ɫɜɹɡɚɧɧɨɣ ɫ ɬɨɱɧɨɫɬɶɸ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɶɸ ɢɥɢ 

ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɫɥɭɯɨɜɵɦɢ ɤɨɧɬɪɨɥɹɦɢ, ɝɪɨɦɤɨɫɬɶ ɧɢɠɟ 80 ɞȻ ɧɟ ɜɥɢɹɟɬ ɧɚ 

ɨɪɝɚɧɵ ɫɥɭɯɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ 

ɜɨɡɞɟɣɫɬɜɢɟ ɲɭɦɚ ɛɨɥɶɲɟ 85 ɞȻ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɨɹɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɩɨɪɨɝɚ 

ɫɥɭɯɚ ɢ ɤɪɨɜɹɧɨɝɨ ɞɚɜɥɟɧɢɹ [23]. 

ɇɟɞɨɫɬɚɬɨɱɧɚя ɨɫɜɟɳёɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ 

Ɏɚɤɬɨɪɵ 

(ȽɈɋɌ 12.0.003-2015) 
ɇɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ 

1. Ɇɟɬɟɨɭɫɥɨɜɢɹ 
ɊȾ 102–011–89 Ɉɯɪɚɧɚ ɬɪɭɞɚ. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɦɟɬɨɞɢɱɟɫɤɢɟ 

ɞɨɤɭɦɟɧɬɵ. 
2. ɉɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ 

ɲɭɦɚ 

ɋɇ 2.2.4/2.1.8.562–96 ɒɭɦ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɠɢɥɵɯ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ. 

3. ɇɟɞɨɫɬɚɬɨɱɧɚɹ 
ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ 

ɡɨɧɵ 

ȽɈɋɌ Ɋ 50571.3–2009 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɂɚɳɢɬɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ 

4. ɉɨɜɵɲɟɧɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ 

ȽɈɋɌ 12.1.005 Ɉɛɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ȽɈɋɌ 17.2.3.02–78 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ⱥɬɦɨɫɮɟɪɚ. ɉɪɚɜɢɥɚ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ 

5. Ɉɩɚɫɧɨɫɬɶ ɩɚɞɟɧɢɹ ɫ 
ɜɵɫɨɬɵ 

ɊȾ 39-00147105–015–98 ɉɪɚɜɢɥɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ 

6. Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ 

.ȽɈɋɌ 12.1.038–82* ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢ ɬɨɤɨɜ. 

7. Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ 
ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

ɊȾ 39-00147105–015–98 ɉɪɚɜɢɥɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ 

8. Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɪɚɛɨɬɚɯ 

ɉȻ 10-382ɦ00 ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ 
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ɑɚɫɬɨ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɛɟɡ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳёɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɧɢɠɚɟɬ ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ ɢ ɭɫɤɨɪɹɟɬ 

ɧɚɫɬɭɩɥɟɧɢɟ ɭɫɬɚɥɨɫɬɢ. 

ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜɨɡɞɭɯ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɧɚɫɵɳɚɟɬɫɹ 

ɩɚɪɚɦɢ ɧɟɮɬɢ, ɩɵɥɶɸ, ɜɪɟɞɧɵɦɢ ɝɚɡɚɦɢ. 

ɉɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɉȾɄ) ɩɚɪɨɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ 

ɡɨɧɵ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ: ɭɝɥɟɜɨɞɨɪɨɞɵ - 0,3 ɝ/ɦ3, ɛɟɧɡɢɧ - 0,1 ɝ/ɦ3, 

ɬɟɬɪɚɷɬɢɥɫɜɢɧɟɰ (Ɍɗɋ) - 0,005 ɝ/ɦ3. ȼɫɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ 

ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɭɸ ɫɢɫɬɟɦɭ ɢ ɩɨɤɚɡɚɬɟɥɢ ɤɪɨɜɢ (ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 

ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɝɟɦɨɝɥɨɛɢɧɚ), ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ ɧɚɪɭɲɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɷɧɞɨɤɪɢɧɧɵɯ ɠɟɥɟɡ ɢ ɩɨɪɚɠɟɧɢɟ ɩɟɱɟɧɢ [49]. 

Ɉɩɚɫɧɨɫɬɶ ɩɚɞɟɧɢя ɫ ɜɵɫɨɬɵ 

Ɋɚɛɨɬɚɦɢ ɧɚ ɜɵɫɨɬɟ ɫɱɢɬɚɸɬɫɹ ɜɫɟ ɪɚɛɨɬɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ 

ɩɚɞɟɧɢɟ ɪɚɛɨɬɧɢɤɚ ɫ ɜɵɫɨɬɵ ɛɨɥɟɟ 1,8 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɢɥɢ ɧɚɫɬɢɥɚ. 

Ɉɩɚɫɧɨɫɬɶ ɩɚɞɟɧɢɹ ɫ ɜɵɫɨɬɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɩɥɨɳɚɞɤɚɯ ɧɚ 

ɪɚɫɫɬɨɹɧɢɹɯ ɦɟɧɟɟ 2 ɦɟɬɪɨɜ ɫ ɧɟ ɨɝɪɚɠɞёɧɧɵɦ ɩɟɪɟɩɚɞɨɦ ɜɵɫɨɬɨɣ ɛɨɥɶɲɟ 1,8 

ɦɟɬɪɚ, ɩɪɢ ɜɵɫɨɬɟ ɦɟɧɟɟ 1,1 ɦɟɬɪɚ ɡɚɳɢɬɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɪɚɛɨɱɢɯ ɩɥɨɳɚɞɨɤ ɢ 

ɪɟɦɨɧɬɧɨɝɨ ɤɨɬɥɨɜɚɧɚ [50]. 

Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ 

ɉɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɬɨɤɨɦ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɫɥɟɞɭɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ 

ɱɟɥɨɜɟɤɚ: 

 ɨɠɨɝɢ; 

 ɩɪɟɛɵɜɚɧɢɟ ɜ ɲɨɤɨɜɨɦ ɫɨɫɬɨɹɧɢɢ; 

 ɩɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; 

 ɧɟɪɜɧɨɟ ɪɚɫɫɬɪɨɣɫɬɜɨ; 

 ɫɦɟɪɬɟɥɶɧɵɣ ɢɫɯɨɞ. 
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Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 

Ɍɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ, ɩɪɨɬɟɤɚɸɳɢɟ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ 

ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 28 

[51]. 

 

Ɍɚɛɥɢɰɚ 28 - Ɍɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ, ɩɪɨɬɟɤɚɸɳɢɟ ɱɟɪɟɡ ɬɟɥɨ 
ɱɟɥɨɜɟɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 

Ɋɨɞ ɬɨɤɚ 
I, ɦȺ U, ȼ 

ɧɟ ɛɨɥɟɟ 

ɉɨɫɬɨɹɧɧɵɣ 1,0  8,0 

ɉɟɪɟɦɟɧɧɵɣ, 50 Ƚɰ 0,3  2,0 

ɉɟɪɟɦɟɧɧɵɣ, 400 ȼ 0,4  3,0 

 

Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɫɜɚɪɨɱɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɪɟɡɤɟ ɜ ɤɨɬɥɨɜɚɧɟ 

ɜɨɡɦɨɠɧɵ ɛɪɵɡɝɢ ɦɟɬɚɥɥɚ, ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɫɭɳɟɫɬɜɭɸɬ ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɫɜɚɪɳɢɤɚ: 

ɩɨɪɚɠɟɧɢɟ ɥɭɱɚɦɢ ɞɭɝɢ ɝɥɚɡ ɢ ɨɬɤɪɵɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɠɢ; ɩɨɪɚɠɟɧɢɟ ɩɪɢ 

ɩɪɢɤɨɫɧɨɜɟɧɢɢ ɱɟɥɨɜɟɤɚ ɤ ɬɨɤɨɜɵɜɨɞɹɳɢɦ ɱɚɫɬɹɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; ɜɡɪɵɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɤɢ ɜɛɥɢɡɢ 

ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɜɟɳɟɫɬɜ; ɨɠɨɝɢ ɨɬ ɤɚɩɟɥɶ ɲɥɚɤɚ ɢ 

ɛɪɵɡɝ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ; ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɬɪɚɜɦɵ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɩɪɢ 

ɩɨɞɝɨɬɨɜɤɟ ɢ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɪɚɛɨɬɚɯ 

ɉɪɨɰɟɫɫɚɦɢ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɟɦɨɧɬɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɹɜɥɹɸɬɫɹ: ɩɨɝɪɭɡɤɚ; ɜɵɝɪɭɡɤɚ ɬɪɭɛ ɢ ɬɪɭɛɧɵɯ ɫɟɤɰɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɨɞɴёɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢɯ ɤ ɦɟɫɬɭ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ 

ɬɪɭɛɨɜɨɡɚɦɢ ɢ ɩɥɟɬɟɜɨɡɚɦɢ. 

8.2.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ 

Ɇɟɬɟɨɭɫɥɨɜɢя 

ɉɪɨɮɢɥɚɤɬɢɤɚ ɩɟɪɟɝɪɟɜɚɧɢɹ ɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɨɪɝɚɧɢɡɚɰɢɟɣ ɨɬɞɵɯɚ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɬɪɭɞɚ ɫɨɤɪɚɳɟɧɢɟɦ ɪɚɛɨɱɟɝɨ 

ɜɪɟɦɟɧɢ ɞɥɹ ɩɟɪɟɪɵɜɨɜ ɫ ɨɬɞɵɯɨɦ ɜ ɡɨɧɟ ɫ ɧɨɪɦɚɥɶɧɵɦ ɦɢɤɪɨɤɥɢɦɚɬɨɦ. Ɉɬ 

ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɢɥɢ ɩɟɪɟɝɪɟɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
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Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 

ɡɚɳɢɬɵ: ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ, ɢɡɨɥɢɪɭɸɳɢɟ ɤɨɫɬɸɦɵ, 

ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ ɢ ɨɛɭɜɶ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɥɢɰɚ, ɝɨɥɨɜɵ, ɪɭɤ, ɨɪɝɚɧɨɜ ɫɥɭɯɚ 

ɢ ɝɥɚɡ, ɡɚɳɢɬɧɵɟ ɞɟɪɦɚɬɨɥɨɝɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ 

Ʉ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɚɦ ɛɨɪɶɛɵ ɫ ɲɭɦɨɦ ɨɬɧɨɫɹɬ: 

 ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɲɭɦɚ ɜ ɢɫɬɨɱɧɢɤɟ; 

 ɫɧɢɠɟɧɢɟ ɲɭɦɚ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɡɜɭɤɚ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 

 ɫɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ; 

ɇɟɞɨɫɬɚɬɨɱɧɚя ɨɫɜɟɳёɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ɉɨɞɯɨɞɵ ɢ ɩɪɨɟɡɞɵ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɭɱɚɫɬɤɢ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɨɫɜɟɳɟɧɵ. 

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ ɨɫɥɟɩɥɹɸɳɟɝɨ ɞɟɣɫɬɜɢɹ 

ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɧɚ ɪɚɛɨɱɢɯ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɜɚɪɨɱɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ 

ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ ɧɚɩɪɹɠɟɧɢɟɦ 220ȼ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, 

ɩɨɞɜɟɲɟɧɧɵɟ ɧɚ ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 2,5ɦ. ɇɚɩɪɹɠɟɧɢɟ ɩɟɪɟɧɨɫɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ 

ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 12ȼ [52]. 

ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɛɨɬ ɧɚ ɦɟɫɬɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɪɨɜɟɧɶ 

ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɜɵɪɟɡɤɟ ɞɟɮɟɤɬɧɨɝɨ 

ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɬɪɭɛɨɪɟɡɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ ɝɟɪɦɟɬɢɡɚɰɢɢ ɩɨɥɨɫɬɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɨɧɬɪɨɥɶ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɤɚɠɞɵɟ 30 ɦɢɧɭɬ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɨ ɫ ɡɚɧɟɫɟɧɢɟɦ ɞɚɧɧɵɯ ɜ 

ɫɩɟɰɢɚɥɶɧɵɣ ɠɭɪɧɚɥ. ɋɨɞɟɪɠɚɧɢɟ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɧɟɮɬɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

ɉȾɄ ɩɨ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ. ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɭɫɬɪɚɧɟɧɢɹ ɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɩɪɨɬɢɜɨɝɚɡɵ 

ɢ ɪɟɫɩɢɪɚɬɨɪɵ. ɉɪɨɬɢɜɨɝɚɡɵ ɧɭɠɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɪɟɞɧɵɯ ɩɚɪɨɜ ɢ ɝɚɡɨɜ, ɚ 
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Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 

ɪɟɫɩɢɪɚɬɨɪɵ - ɞɥɹ ɡɚɳɢɬɵ ɥɟɝɤɢɯ ɱɟɥɨɜɟɤɚ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɩɵɥɢ, ɜɡɜɟɲɟɧɧɨɣ ɜ 

ɜɨɡɞɭɯɟ. 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɤɨɬɥɨɜɚɧɚɯ ɢ ɬɪɚɧɲɟɹɯ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ - ɫɪɟɞɫɬɜɚ ɧɨɪɦɚɥɢɡɚɰɢɢ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɩɪɢ 

ɩɨɜɵɲɟɧɧɨɦ ɭɪɨɜɧɟ ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɝɚɡɨɜ ɜ ɦɟɫɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜɵɲɟ 

ɞɨɩɭɫɬɢɦɨɣ ɫɚɧɢɬɚɪɧɨɣ ɧɨɪɦɵ (300 ɦɝ/ɦ) [53]. 

Ɉɩɚɫɧɨɫɬɶ ɩɚɞɟɧɢя ɫ ɜɵɫɨɬɵ 

Ⱦɥɹ ɡɚɳɢɬɵ ɝɨɥɨɜɵ ɜɫɟ ɪɚɛɨɬɧɢɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɪɚɛɨɱɟɣ ɡɨɧɟ, ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɤɚɫɤɚɦɢ. 

ɉɪɢɫɬɚɜɧɵɟ ɥɟɫɬɧɢɰɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɧɟɫɤɨɥɶɡɤɢɦɢ ɨɩɨɪɚɦɢ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɪɟɦɨɧɬɧɨɝɨ ɤɨɬɥɨɜɚɧɚ ɛɟɡ ɨɬɤɨɫɨɜ. Ɉɬɤɨɫɵ 

ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɝɪɭɧɬɚ ɢ ɝɥɭɛɢɧɵ ɬɪɚɧɲɟɢ. 

Ʉ ɫɪɟɞɫɬɜɚɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɬ ɩɚɞɟɧɢɹ ɫ ɜɵɫɨɬɵ ɪɚɛɨɬɧɢɤɨɜ 

ɨɬɧɨɫɹɬɫɹ: ɤɚɧɚɬɵ ɫɬɪɚɯɨɜɨɱɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɩɨɹɫɚ. ɇɚ ɜɫɟɯ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɨɹɫɚɯ ɞɨɥɠɧɚ ɛɵɬɶ ɛɢɪɤɚ ɫ ɞɚɬɨɣ ɫɥɟɞɭɸɳɟɝɨ ɢɫɩɵɬɚɧɢɹ ɢ 

ɢɧɜɟɧɬɚɪɧɵɦ ɧɨɦɟɪɨɦ. 

Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ 

ɫɟ ɩɪɢɦɟɧɹɟɦɵɟ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɵ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ 

ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɢ ɩɨɞɥɟɠɚɬ ɡɚɧɭɥɟɧɢɸ ɨɬɞɟɥɶɧɨɣ ɠɢɥɨɣ ɤɚɛɟɥɹ ɫ ɫɟɱɟɧɢɟɦ ɧɟ 

ɦɟɧɶɲɟ ɫɟɱɟɧɢɹ ɪɚɛɨɱɢɯ ɠɢɥ ɢɥɢ ɡɚɡɟɦɥɹɸɳɢɦ ɩɪɨɜɨɞɨɦ ɞɢɚɦɟɬɪɨɦ 1,6 ɫɦ2. 

[51]. 

Ɋɚɛɨɬɚ ɫ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɨɦ ɡɚɩɪɟɳɚɟɬɫɹ: 

 ɩɨɹɜɢɥɫɹ ɞɵɦɚ 

 ɩɨɜɪɟɠɞɟɧ ɤɚɛɟɥɶ ɢɥɢ ɡɚɳɢɬɧɚɹ ɬɪɭɛɤɚ 

 ɩɥɨɯɨ ɪɚɛɨɬɚɟɬ ɜɵɤɥɸɱɚɬɟɥɶ; 

 ɢɫɱɟɡɥɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɧɭɥɟɜɵɦ ɡɚɳɢɬɧɵɦ ɲɬɵɪёɦ 

ɩɢɬɚɸɳɟɣ ɜɢɥɤɢ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɱɚɫɬɹɦɢ ɤɨɪɩɭɫɚ. 

 ɩɨɜɵɲɟɧɧɚɹ ɜɢɛɪɚɰɢɹ, ɫɬɭɤ, ɲɭɦ; 

 ɩɨɹɜɢɥɚɫɶ ɬɪɟɳɢɧɚ ɜ ɡɚɳɢɬɧɨɦ ɷɤɪɚɧɟ, ɤɨɪɩɭɫɟ ɢɥɢ ɩɨɥɨɦɤɟ; 
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ɉɪɢ ɪɚɛɨɬɟ ɜ ɤɨɬɥɨɜɚɧɚɯ ɢ ɬɪɚɧɲɟɹɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɡɚɳɢɬɧɵɟ 

ɫɪɟɞɫɬɜɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ (ɡɚɳɢɬɧɵɟ ɡɚɡɟɦɥɟɧɢɹ) 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɢɡɨɥɢɪɭɸɳɢɟ ɩɨɤɪɵɬɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ) ɢ ɨɬ ɩɨɪɚɠɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɨɬɤɚɡɟ ɡɚɳɢɬɵ ɢɥɢ ɩɪɨɛɨɟ ɢɡɨɥɹɰɢɢ ɧɚ ɤɨɪɩɭɫ, 

ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɤɨɪɩɭɫɚ 

ɢ ɜɫɟ ɩɪɨɜɨɞɹɳɢɟ ɨɬɤɪɵɬɵɟ ɱɚɫɬɢ ɩɪɢɦɟɧɹɟɦɵɯ ɩɟɪɟɞɜɢɠɧɵɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɬɢɬɶ ɡɚɡɟɦɥɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɧɨɫɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɨɬ 

ɤɨɫɜɟɧɧɨɝɨ ɩɪɢɤɨɫɧɨɜɟɧɢɹ. 

Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

Ʉ ɩɪɨɜɟɞɟɧɢɸ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɞɨɩɭɫɤɚɸɬɫɹ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤɢ, 

ɩɪɨɲɟɞɲɢɟ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɚɬɬɟɫɬɚɰɢɸ ɢ ɢɦɟɸɳɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɪɚɡɦɟɳɚɸɳɢɟ ɭɞɨɫɬɨɜɟɪɟɧɢɹ. Ɉɝɧɟɜɵɟ, ɝɚɡɨɨɩɚɫɧɵɟ ɢ ɞɪɭɝɢɟ ɪɚɛɨɬɵ 

ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ ɬɨɥɶɤɨ ɫ ɨɮɨɪɦɥɟɧɢɟɦ ɧɚɪɹɞɚ-ɞɨɩɭɫɤɚ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɛɪɵɡɝ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɢɡɥɭɱɟɧɢɹ ɫɜɚɪɨɱɧɨɣ 

ɞɭɝɢ, ɫɜɚɪɳɢɤ ɨɛɹɡɚɧ ɧɨɫɢɬɶ ɫɩɟɰɨɛɭɜɶ ɢ ɫɩɟɰɨɞɟɠɞɭ, ɚ ɥɢɰɨ ɢ ɝɥɚɡɚ 

ɡɚɤɪɵɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɦ ɳɢɬɤɨɦ ɢɥɢ ɦɚɫɤɨɣ ɫɨ ɫɜɟɬɨɮɢɥɶɬɪɨɦ. 

ɗɥɟɤɬɪɨɫɜɚɪɳɢɤɭ ɧɟɨɛɯɨɞɢɦɨ ɪɚɛɨɬɚɬɶ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɤɚɯ ɧɚ 

ɪɟɡɢɧɨɜɨɦ ɤɨɜɪɢɤɟ. ɇɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɚɩɬɟɱɤɢ. Ⱦɥɹ ɬɭɲɟɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ. 

Ɉɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɪɚɛɨɬɚɯ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɦɚɫɬɟɪɨɜ, 

ɢɦɟɸɳɢɯ ɚɬɬɟɫɬɚɬ, ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ 

ɝɪɭɡɨɩɨɞɴёɦɧɵɦɢ ɦɚɲɢɧɚɦɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢ ɢɫɤɥɸɱɟɧɢɹ ɬɪɚɜɦɚɬɢɡɦɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɱɢɟ ɢ 

ɢɧɠɟɧɟɪɧɨ - ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɨɛɹɡɚɧɵ ɯɨɪɨɲɨ ɡɧɚɬɶ ɢ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ 

ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ [54]. 
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8.3 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɉɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɜɵɛɨɪɨɱɧɨɦɭ ɪɟɦɨɧɬɭ ɭɱɚɫɬɤɚ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɚ, 

ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɭɤɨɜɨɞɹɳɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ 

ɡɚɤɨɧɨɜ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɟё ɭɫɬɨɣɱɢɜɨɝɨ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. 

8.3.1 Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ  

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɚɬɦɨɫɮɟɪɭ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɩɚɞɚɸɬ ɩɚɪɵ ɦɟɬɚɧɚ, 

ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɩɚɪɧɢɤɨɜɨɦɭ ɷɮɮɟɤɬɭ. ɉɪɢ ɷɬɨɦ, ɦɟɬɚɧ ɬɚɤɠɟ ɜɵɬɟɫɧɹɟɬ 

ɤɢɫɥɨɪɨɞ ɢ ɭ ɪɚɛɨɱɟɝɨ ɦɨɠɟɬ ɫɥɭɱɢɬɶɫɹ ɤɢɫɥɨɪɨɞɧɨɟ ɝɨɥɨɞɚɧɢɟ.. ɉɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɉȾɄ) ɩɚɪɨɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ: ɭɝɥɟɜɨɞɨɪɨɞɵ - 0,3 ɝ/ɦ3, ɛɟɧɡɢɧ - 0,1 ɝ/ɦ3, ɬɟɬɪɚɷɬɢɥɫɜɢɧɟɰ (Ɍɗɋ) - 

0,005 ɝ/ɦ3 [55]. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɥɢɬɨɫɮɟɪɭ 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜɨɡɦɨɠɧɨ ɩɨɩɚɞɚɧɢɟ ɧɚ ɩɨɱɜɭ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚ ɜɫɟɯ ɷɬɚɩɚɯ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ 

ɦɟɪɨɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: 

 ɩɨɹɜɥɟɧɢɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɷɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ; 

 ɡɚɝɪɹɡɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɪɚɡɥɢɱɧɵɦɢ ɨɬɯɨɞɚɦɢ; 

 ɡɚɝɨɪɚɧɢɟ ɬɨɪɮɹɧɢɤɨɜ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ [56]. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɢɞɪɨɫɮɟɪɭ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ ɩɨ ɟɫɬɟɫɬɜɟɧɧɵɦ ɜɨɞɨɫɬɨɤɚɦ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 

ɦɨɝɭɬ ɩɨɩɚɫɬɶ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɫ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ. ɇɟɨɛɯɨɞɢɦɨ 

ɢɫɤɥɸɱɢɬɶ ɫɥɢɜ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɪɚɡɥɢɜ ɝɨɪɸɱɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɦɨɣɤɭ ɦɟɯɚɧɢɡɦɨɜ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɧɟɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ ɢ ɬ.ɩ. 

[57]. 
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8.3.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɚɬɦɨɫɮɟɪɭ 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɚɪɟɧɢɣ ɧɟɮɬɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɪɟɦɟɧɧɨɝɨ ɚɦɛɚɪɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ 

ɫɨɫɬɚɜɚɦɢ, ɤɨɬɨɪɵɟ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɸɬ ɜɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɥɢɬɨɫɮɟɪɭ 

ɇɚ ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɚ, ɩɪɨɟɡɞ ɤ 

ɞɟɮɟɤɬɧɵɦ ɭɱɚɫɬɤɚɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨ ɜɪɟɦɟɧɧɵɦ ɩɨɞɴɟɡɞɧɵɦ ɞɨɪɨɝɚ ɫ 

ɭɫɬɪɨɣɫɬɜɨɦ ɩɟɪɟɟɡɞɨɜ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɞɡɟɦɧɵɯ 

ɝɚɡɨɩɪɨɜɨɞɨɜ. 

ɉɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɢ ɜɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɪɚɢɜɚɬɶ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɞɪɟɜɟɫɧɨ-

ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ. 

ȼɫɟ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɩɪɟɞɟɥɚɯ 

ɨɬɜɟɞɟɧɧɨɣ ɩɨɥɨɫɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɨɤɪɭɠɚɸɳɟɣ 

ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɜɫɟɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɧɨɫɬɶɸ ɜɵɜɟɡɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ (ɦɟɬɚɥɥɨɥɨɦ, ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɬ. ɞ.) ɢ 

ɜɨɫɫɬɚɧɨɜɢɬɶ ɧɚɪɭɲɟɧɧɵɣ ɪɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ. 

ɉɪɢɪɨɞɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɫɱɢɬɚɸɬɫɹ ɡɚɜɟɪɲɟɧɧɵɦɢ, ɟɫɥɢ 

ɨɬɫɭɬɫɬɜɭɸɬ ɦɟɫɬɚ, ɡɚɝɪɹɡɧɟɧɧɵɟ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɦɢ, ɛɵɬɨɜɵɦɢ ɢ 

ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɨɬɯɨɞɚɦɢ. ɇɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɜɨɫɫɬɚɧɨɜɥɟɧ ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ. 

Ɋɟɤɭɥɶɬɢɜɚɰɢɢ ɩɨɞɥɟɠɚɬ ɧɚɪɭɲɟɧɧɵɟ ɡɟɦɥɢ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜɨ ɜɪɟɦɟɧɧɨɟ 

ɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ ɞɟɮɟɤɬɧɵɯ ɭɱɚɫɬɤɨɜ 

ɝɚɡɨɩɪɨɜɨɞɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɜɨɡɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɬɯɨɞɨɜ ɢ ɦɭɫɨɪɚ (ɨɝɚɪɤɢ ɫɜɚɪɨɱɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ, ɢɡɨɥɹɰɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɢ ɬ.ɩ.). 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɢɞɪɨɫɮɟɪɭ 
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Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɭɳɟɫɬɜɨɜɚɜɲɟɣ ɞɨ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɧɵɯ 

ɪɚɛɨɬ ɫɢɫɬɟɦɵ ɦɟɫɬɧɨɝɨ ɜɨɞɨɫɬɨɤɚ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɫɱɢɫɬɤɭ ɥɨɠɛɢɧ 

ɜɪɟɦɟɧɧɨɝɨ ɫɬɨɤɚ, ɪɭɫɟɥ ɜɨɞɨɬɨɤɨɜ ɨɬ ɝɪɭɧɬɚ, ɩɨɩɚɞɚɜɲɟɝɨ ɜ ɧɢɯ ɜɨ ɜɪɟɦɹ 

ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɬɚɥɤɢɜɚɬɶ ɝɪɭɧɬ ɜ ɪɭɫɥɨ ɪɟɤɢ ɩɪɢ 

ɩɥɚɧɢɪɨɜɤɟ ɛɟɪɟɝɨɜɵɯ ɨɬɤɨɫɨɜ. 

ɉɪɢ ɨɛɨɪɭɞɨɜɚɧɢɢ ɜɪɟɦɟɧɧɨɝɨ ɝɨɪɨɞɤɚ ɢ ɨɫɧɚɳɟɧɢɢ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ 

ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɡɨɧɵ ɞɥɹ ɡɚɩɪɚɜɤɢ, ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɪɟɦɨɧɬɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ ɨɫɧɚɳɚɬɶ ɢɯ ɟɦɤɨɫɬɹɦɢ 

ɞɥɹ ɫɛɨɪɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɧɜɟɧɬɚɪɧɵɦɢ 

ɤɨɧɬɟɣɧɟɪɚɦɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ. ɇɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ 

ɩɨɩɚɞɚɧɢɟ ɧɟɨɱɢɳɟɧɧɵɯ ɫɬɨɤɨɜ ɜ ɜɨɞɨɟɦɵ. 

8.4. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

8.4.1 Ⱥɧɚɥɢɡ ɜɟɪɨɹɬɧɵɯ ɑɋ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɦɨɝɭɬ 

ɩɪɨɢɡɨɣɬɢ ɪɚɡɥɢɱɧɵɟ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ: 

 ɜɪɵɜ ɢɥɢ ɜɨɡɝɨɪɚɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɚɪɨɜ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 

 ɪɚɡɪɭɲɟɧɢɟ ɝɚɡɨɩɪɨɜɨɞɚ; 

 ɩɚɞɟɧɢɟ ɬɪɭɛɨɭɤɥɚɞɱɢɤɚ ɜ ɤɨɬɥɨɜɚɧ; 

 ɜɵɥɟɬ ɝɟɪɦɟɬɢɡɚɬɨɪɨɜ ɢɥɢ ɪɚɡɪɭɲɟɧɢɟ ɝɥɢɧɹɧɨɣ ɩɪɨɛɤɢ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɢ ɪɚɛɨɱɢɟ, ɡɚɧɹɬɵɟ ɧɚ 

ɪɟɦɨɧɬɟ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɩɪɨɯɨɞɹɬ ɨɛɭɱɟɧɢɟ ɩɨ ɫɜɨɟɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɨɮɨɪɦɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɢɦ ɨɬɪɚɫɥɟɜɵɦ ɩɨɥɨɠɟɧɢɹɦ ɨ ɩɨɪɹɞɤɟ 

ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ ɧɨɪɦ, ɢɧɫɬɪɭɤɰɢɣ ɢ ɩɪɚɜɢɥ, ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. ȼɧɨɜɶ 

ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɪɚɛɨɬɭ ɞɨɩɭɫɤɚɸɬɫɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɫɜɨɢɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨɫɥɟ 

ɩɪɨɯɨɠɞɟɧɢɹ ɢɦɢ ɜɜɨɞɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 
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8.4.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɑɋ ɢ 
ɪɚɡɪɚɛɨɬɤɚ ɩɨɪɹɞɤɚ ɞɟɣɫɬɜɢɹ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɑɋ 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɚɯ ɧɭɠɧɨ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. ȼɫɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɢɧɫɬɪɭɤɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɪɚɡɞɟɥɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ 

ɫɨɫɬɚɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɞɥɹ ɤɚɠɞɨɝɨ 

ɤɨɧɤɪɟɬɧɨɝɨ ɭɫɥɨɜɢɹ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ ɩɪɨɜɨɞɢɦɵɯ ɪɚɛɨɬ. ɋ ɞɚɧɧɵɦɢ 

ɢɧɫɬɪɭɤɰɢɹɦɢ ɡɧɚɤɨɦɹɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɪɚɛɨɱɢɯ ɩɟɪɫɨɧɚɥ, ɫ ɜɵɞɚɱɟɣ ɧɚ ɪɭɤɢ 

ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɨɮɟɫɫɢɹɦ. 

ȼɫɤɪɵɬɢɟ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɨɢɡɜɨɞɹɬ ɜɫɤɪɵɲɧɵɦ ɷɤɫɤɚɜɚɬɨɪɨɦ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ: 

 ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɢɧɢɦɚɥɶɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɜɲɨɦ ɪɚɛɨɬɚɸɳɟɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɫɬɟɧɤɨɣ ɬɪɭɛɵ ɞɨɥɠɧɨ 

ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 150 ɞɨ 200 ɦɦ; 

 ɡɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɢ ɩɪɨɜɟɞɟɧɢɟ ɞɪɭɝɢɯ ɪɚɛɨɬ ɜ ɡɨɧɟ 

ɞɟɣɫɬɜɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜɫɤɪɵɲɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ. 

Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɬɟɥ ɬɪɭɛɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬ ɨɞɧɨɤɨɜɲɨɜɵɦ ɷɤɫɤɚɜɚɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɪɭɞɨɜɚɬɶ ɤɨɜɲ 

ɷɤɫɤɚɜɚɬɨɪɚ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɣ ɪɟɠɭɳɟɣ ɤɪɨɦɤɨɣ. 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɨɤɨɥɨ ɬɪɚɧɲɟɢ ɡɚ 

ɩɪɢɡɦɨɣ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ. 

Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɹɜɥɟɧɢɹ ɑɋ ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩ. 8 ɊȾ 39-00147105-015-98 

[50]. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɭɱɚɫɬɤɨɜ ɬɪɚɫɫɵ ɧɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɩɥɚɧɨɜ 

ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɨɪɹɞɨɤ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ 

ɩɟɪɫɨɧɚɥɚ ɚɜɚɪɢɣɧɵɯ ɫɥɭɠɛ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. ɗɬɢ ɩɥɚɧɵ 

ɩɨɡɜɨɥɹɸɬ ɛɨɥɟɟ ɨɪɝɚɧɢɡɨɜɚɧɧɨ ɢ ɨɩɟɪɚɬɢɜɧɨ ɩɪɢɧɹɬɶ ɷɤɫɬɪɟɧɧɵɟ ɦɟɪɵ ɩɨ 
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ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɛɟɫɩɟɱɟɧɢɸ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɬɟɦ ɫɚɦɵɦ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɢ ɫɨɤɪɚɬɢɬɶ ɭɳɟɪɛ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ [58]. 

ɉɥɚɧɵ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ 

ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɦɢɫɫɢɟɣ, ɜɤɥɸɱɚɸɳɭɸ ɫɬɚɪɲɟɝɨ ɞɢɫɩɟɬɱɟɪɚ, 

ɧɚɱɚɥɶɧɢɤɚ ɨɬɞɟɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɝɥɚɜɧɨɝɨ ɷɧɟɪɝɟɬɢɤɚ, ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ, 

ɢɧɠɟɧɟɪɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɱɚɥɶɧɢɤɚ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ, ɧɚɱɚɥɶɧɢɤɚ 

ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɥɭɠɛɵ, ɩɨɞɩɢɫɵɜɚɸɬɫɹ ɱɥɟɧɚɦɢ ɤɨɦɢɫɫɢɢ ɢ 

ɭɬɜɟɪɠɞɚɸɬɫɹ ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ Ɋɇɍ. 

ɉɥɚɧɵ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ ɞɨɥɠɧɵ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɢɱɢɟɦ ɤɚɞɪɨɜ ɢ ɮɚɤɬɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɚɜɚɪɢɣɧɨɣ ɬɟɯɧɢɤɢ, 

ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ. ȼ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ 

ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ, ɚɜɚɪɢɣɧɨɣ ɬɟɯɧɢɤɢ, ɧɚɥɢɱɢɹ ɤɚɞɪɨɜ 

ɢ ɬ.ɞ. ɜ ɩɥɚɧ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɧɟɫɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɞɨɩɨɥɧɟɧɢɹ ɢ ɢɡɦɟɧɟɧɢɹ. 

ɉɥɚɧɵ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɭ ɞɢɫɩɟɬɱɟɪɚ 

ɭɩɪɚɜɥɟɧɢɹ, ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɱɚɥɶɧɢɤɚ ɚɜɚɪɢɣɧɨ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɥɭɠɛɵ. 

Ʉ ɩɥɚɧɭ, ɧɚɯɨɞɹɳɟɦɭɫɹ ɭ ɞɢɫɩɟɬɱɟɪɚ, ɩɪɢɥɚɝɚɟɬɫɹ ɨɩɟɪɚɬɢɜɧɵɣ ɠɭɪɧɚɥ 

ɚɜɚɪɢɣ. ȼɫɟɦ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦ ɢ ɱɥɟɧɚɦ ɛɪɢɝɚɞɵ 

ɚɜɚɪɢɣɧɨɣ ɫɥɭɠɛɵ ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɢɡɭɱɢɬɶ ɩɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ 

ɚɜɚɪɢɣ. 

ȼɵɜɨɞɵ 

Ʉ ɨɫɧɨɜɧɵɦ ɜɪɟɞɧɵɦ ɮɚɤɬɨɪɚɦ, ɜɨɡɧɢɤɚɸɳɢɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ 

ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɨɬɧɨɫɹɬɫɹ:  

 ɩɨɧɢɠɟɧɧɚɹ ɢɥɢ ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ; 

 ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ; 

 ɩɨɜɵɲɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ; 

 ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ. 

Ʉ ɨɩɚɫɧɵɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ: 
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 ɪɚɛɨɬɵ ɩɨ ɫɩɭɫɤɭ ɢ ɩɨɞɴɟɦɭ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

  ɧɚɥɢɱɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ ɜɵɫɨɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ, 

 ɨɛɜɚɥ ɝɪɭɧɬɚ ɜ ɪɚɛɨɱɟɦ ɤɨɬɥɨɜɚɧɟ. 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɜɪɟɞɧɵɯ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɵɯ 

ɮɚɤɬɨɪɨɜ ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɪɭɤɨɜɨɞɹɳɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ 

ɪɟɝɥɚɦɟɧɬɨɜ. 

Ɍɚɤɠɟ, ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɜɵɛɨɪɨɱɧɨɦɭ ɪɟɦɨɧɬɭ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ 

ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɭɤɨɜɨɞɹɳɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ 

ɡɚɤɨɧɨɜ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɟё ɭɫɬɨɣɱɢɜɨɝɨ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. 

ɂɡ ɜɫɟɝɨ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ 

ɢ ɪɚɛɨɱɢɟ, ɡɚɧɹɬɵɟ ɧɚ ɪɟɦɨɧɬɟ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɨɛɭɱɟɧɢɟ ɩɨ 

ɫɜɨɟɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɪɟɝɭɥɹɪɧɵɟ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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Ɂɚɤɥɸɱɟɧɢɟ 

Ⱥɧɚɥɢɡ ɫɬɚɬɢɫɬɢɤɢ ɚɜɚɪɢɣ ɧɚ ɆȽ, ɩɪɨɢɫɲɟɞɲɢɯ ɜ 2000–2019 ɝɝ., ɩɨɤɚɡɚɥ, 

ɱɬɨ 70 % ɢɡ ɧɢɯ ɢɦɟɸɬ ɤɨɪɪɨɡɢɨɧɧɭɸ ɩɪɢɪɨɞɭ. Ɍɚɤ ɤɚɤ ɤɥɚɫɫɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 

ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɟɩɪɢɝɨɞɧɵ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢ ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɨɜ, 

ɨɤɨɥɨ 45% ɆȽ ɧɟ ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɞɥɹ ȼɌȾ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɨ ɫɥɨɠɧɨɣ 

ɝɟɨɦɟɬɪɢɟɣ (ɨɬɜɨɞɵ, ɩɟɪɟɯɨɞɵ, ɢɡɝɢɛɵ ɢ ɬ.ɩ.) ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ 

ɩɨɫɪɟɞɫɬɜɨɦ ȼɌȾ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ.  

ɇɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɢɚɝɧɨɫɬɢɤɢ ɞɟɦɨɧɫɬɪɢɪɭɟɬ 

ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɟ ɫɪɟɞɫɬɜɨ ɞɢɚɝɧɨɫɬɢɤɢ Introscan A2072. Ⱦɚɧɧɵɣ ɋȾ ɜɵɝɨɞɧɨ 

ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɤɨɧɤɭɪɟɧɬɨɜ ɫɜɨɢɦɢ ɧɟɛɨɥɶɲɢɦɢ ɝɚɛɚɪɢɬɚɦɢ ɢ ɦɚɫɫɨɣ (12 ɤɝ), 

ɚɜɬɨɧɨɦɧɨɫɬɶɸ ɪɚɛɨɬɵ (ɞɨ 8 ɱɚɫɨɜ) ɢ ɞɚɥɶɧɨɫɬɶɸ ɤɨɧɬɪɨɥɹ (ɞɨ 1500ɦ). 

ȼ ɰɟɥɹɯ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɝɪɚɦɦɚ ȼɌȾ ɛɵɥɚ 

ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɯɨɞɟ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ (Ɉɉɗ) ɫɤɚɧɟɪɚ-ɞɟɮɟɤɬɨɫɤɨɩɚ Introscan 

A2072 ɧɚ ɨɛɴɟɤɬɚɯ Ʉɋ ɈɈɈ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ». ɉɨɞɬɜɟɪɠɞɟɧɨ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɹɜɥɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɟɮɟɤɬɨɫɤɨɩɚ «Ɍɟɯɧɢɱɟɫɤɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɤɨɦɩɥɟɤɫɚɦ ɞɥɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɌɌ Ʉɋ ɉȺɈ «Ƚɚɡɩɪɨɦ». ɉɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

 ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɤɨɪɨɫɬɶ ɋȾ 12 ɩ.ɦ./ɱɚɫ. 

 ȼɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɚɞɝɟɡɢɢ ɢɡɨɥɹɰɢɢ (ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɪɟɝɢɫɬɪɢɪɭɟɦɚɹ ɪɚɡɧɢɰɚ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɧɚ ɬɪɭɛɚɯ ɫ ɡɚɜɨɞɫɤɨɣ ɢɡɨɥɹɰɢɟɣ ɢ 

ɬɪɭɛɚɯ ɛɟɡ ɢɡɨɥɹɰɢɢ ɫɨɫɬɚɜɢɥɚ 10 ɞȻ). 

 ȼɵɹɜɥɹɟɦɨɫɬɶ ɞɟɮɟɤɬɨɜ ɝɥɭɛɢɧɨɣ ɫɜɵɲɟ 15% ɨɬ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨɫɬɚɜɢɥɚ 91 %. ɉɪɢ ɷɬɨɦ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫɤɚɧɟɪɚ 

ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɡɚɝɪɹɡɧɟɧɢɹɦ. 

 ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɪɨɛɨɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ȼɌȾ. 
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 ȼɵɫɨɤɚɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ, ɞɟɬɚɥɢɡɚɰɢɹ ɢ ɜɢɡɭɚɥɢɡɚɰɢɹ ɨɬɱɟɬɚ. 

 Ɉɛɫɥɟɞɨɜɚɧɢɟ ɜɫɟɣ ɧɨɦɟɧɤɥɚɬɭɪɵ ɞɟɬɚɥɟɣ ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Ʉɋ; 

 Ʌɨɤɚɥɢɡɭɸɬɫɹ ɢ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ ɨɛɴɟɦɧɵɟ ɢ ɩɥɨɫɤɨɫɬɧɵɟ ɞɟɮɟɤɬɵ; 

ȼ ɪɟɡɭɥɶɬɚɬɟ ȼɌȾ ɜɧɭɬɪɢɰɟɯɨɜɵɯ ɌɌ Ʉɋ-4 ɉɪɢɨɛɫɤɚɹ ɩɪɢ ɩɨɦɨɳɢ ɋȾ 

Introsɫan A2072 ɨɩɟɪɚɬɨɪɵ ɡɚɮɢɤɫɢɪɨɜɚɥɢ ɞɟɮɟɤɬɵ ɤɨɪɪɨɡɢɨɧɧɨɣ ɩɪɢɪɨɞɵ, 

ɨɬɦɟɱɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 112ɦ, 335ɦ ɨɬ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɩɪɢ ɩɨɦɨɳɢ Ɇɍ «ɋɌɈ Ƚɚɡɩɪɨɦ 2-

2.3-112-2007»: 1) ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɜɵɩɨɥɧɹɟɬɫɹ:  ( 168,9 169,5  );  

2) ɭɫɥɨɜɢɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ 

ɜɵɩɨɥɧɹɟɬɫɹ:  ( 120,36 189,7  ); 3) ɭɫɥɨɜɢɟ ɨɛɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ:  (1,6 3,69 ). 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ 

ɫ ɜɵɹɜɥɟɧɧɵɦɢ ɩɨɜɪɟɠɞɟɧɢɹɦɢ. Ⱦɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɩɟɪɜɨɝɨ ɞɟɮɟɤɬɧɨɝɨ 

ɭɱɚɫɬɤɚ ɨɤɚɡɚɥɨɫɶ ɦɧɨɝɨ ɛɨɥɶɲɟ ɪɚɛɨɱɟɝɨ (6.9>5.4), ɨɬɤɭɞɚ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ 

ɨɰɟɧɢɜɚɟɦɵɣ ɭɱɚɫɬɨɤ ɝɚɡɨɩɪɨɜɨɞɚ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɪɚɛɨɱɟɦ 

ɞɚɜɥɟɧɢɢ ɫ ɬɟɤɭɳɢɦ ɤɨɧɬɪɨɥɟɦ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɪɟɡ 5 ɥɟɬ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɤɨɧɬɪɨɥɟɦ. 

ɇɚ 2 ɞɟɮɟɤɬɧɨɦ ɭɱɚɫɬɤɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɢɥɟɧɢɟ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɨɣ ɦɭɮɬɨɣ «ɊɋɆ-1020». ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤ ɪɟɦɨɧɬɚ 

ɞɨ 12 ɱɚɫɨɜ ɢ ɫɛɟɪɟɱɶ ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ. ɍɫɬɚɧɨɜɤɚ ɦɭɮɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɫɥɨɜɢɟ: 𝑝ɞɨɩ.ɦ>𝑝ɞɨɩ. (4.06>6,52).  ɉɨ ɢɬɨɝɭ ɜɵɱɢɫɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ 

ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ( 1,61ɭɫk  ), ɫɭɞɹ ɩɨ ɤɨɬɨɪɨɦɭ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɤɪɢɬɟɪɢɣ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 5,4 

Ɇɩɚ ɫɨɛɥɸɞɚɟɬɫɹ. 

ɉɪɢɛɨɪ Introscan A2072 ɩɨɤɚɡɚɥ ɡɧɚɱɢɬɟɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ 

ɞɢɚɝɧɨɫɬɢɤɢ ɞɟɮɟɤɬɨɜ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ. ɍɫɬɪɨɣɫɬɜɨ 
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ɩɨɡɜɨɥɢɥɨ ɫɜɨɟɜɪɟɦɟɧɧɨ, ɛɵɫɬɪɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨ ɨɬɫɥɟɞɢɬɶ ɞɟɮɟɤɬɧɵɟ ɭɱɚɫɬɤɢ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚɝɪɭɡɨɤ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ ɛɵɥ ɬɚɤɠɟ ɩɪɢɦɟɧɟɧ 

ɦɟɬɨɞ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɋȺɉɊ Autodesk Inventor, ɨɬɤɭɞɚ ɞɟɥɚɟɦ 

ɜɵɜɨɞ, ɱɬɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɇȾɋ ɭɱɚɫɬɤɚ ɝɚɡɨɩɪɨɜɨɞɚ ɞɚɟɬ ɚɞɟɤɜɚɬɧɭɸ ɨɰɟɧɤɭ, 

ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɚɫɱɟɬɚɦɢ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ. ȼɌȾ ɫɨɜɦɟɫɬɧɨ ɫ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɇȾɋ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ 

ɭɱɚɫɬɤɨɜ ɦɨɝɭɬ ɞɚɬɶ ɛɨɥɟɟ ɩɨɥɧɨɟ ɢ ɬɨɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɞɟɮɟɤɬɟ, ɞɚɬɶ 

ɩɪɨɝɧɨɡ ɧɚ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɪɚɡɪɭɲɟɧɢɣ. 

ɉɪɢ ɜɫɟɦ ɜɵɲɟɫɤɚɡɚɧɧɨɦ, ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɊȾ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɨɞɢɬɶ ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɞɨɪɚɛɨɬɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɯɨɞɟ 

ɧɚɩɢɫɚɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɢ ɧɟɞɨɫɬɚɬɤɢ IntroScan 

A2072 ɢ ɪɚɡɪɚɛɨɬɚɧ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɬɨɬɢɩ ɩɥɚɬɮɨɪɦɵ. ȼɨɡɦɨɠɧɨɫɬɶ 

ɩɥɚɬɮɨɪɦɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɫɬɚɜɚɬɶ ɧɚ ɤɨɥɟɫɚ ɢɫɤɥɸɱɚɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 

ɜɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɚ 

ɤɢɧɟɦɚɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɜ ɫɥɨɠɧɨɣ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɨɛɜɹɡɤɟ ɫ Ⱦɭ≥300 ɦɦ ɢ ɩɪɟɨɞɨɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ 

ɛɟɡ ɦɟɯɚɧɢɡɦɚ ɨɬɤɥɸɱɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɤɨɥɟɫ.  

Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɧɟ ɦɟɧɟɟ ɜɚɠɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ 

ɪɢɫɤɨɜ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɩɨɜɵɲɟɧɢɟ 

ɪɟɫɭɪɫɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɭɪɨɜɧɢ ɪɢɫɤɚ ɢ ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɷɬɨɣ ɰɟɥɢ. Ɉɛɳɚɹ 

ɜɟɥɢɱɢɧɚ ɪɢɫɤɚ ɝɥɚɜɧɨɝɨ ɫɨɛɵɬɢɹ «ɂɫɬɟɱɟɧɢɟ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ» ɥɢɧɟɣɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɈɈɈ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ ɋɭɪɝɭɬ» ɫɨɫɬɚɜɢɥɚ 2,005 ɝɨɞ-1. ȿɫɥɢ 

ɠɟ ɧɟ ɛɪɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɜɪɟɡɤɢ, ɬɨ ɜɟɥɢɱɢɧɚ ɪɢɫɤɚ ɪɚɜɧɚ 

0,005 ɝɨɞ-1, ɱɬɨ ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ Ɇɚɯɭɬɨɜɚ ɇ.Ⱥ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɢɜɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ 
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ɤɨɦɩɥɟɤɫɧɨɣ ɡɚɞɚɱɢ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬ ɞɟɮɟɤɬɨɜ. 
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ɉɟɬɪɨɜɧɚ 

ɤ.ɮɢɥɨɥ.ɧ., 

ɞɨɰɟɧɬ 
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3.1 Diagnostic Robotics 

Taking into account the significant length of the gas pipeline system (GPS) of 

the Russian Federation (over 160 thousand km of large-diameter gas pipelines) and its 

operation in the regions with difficult natural and climatic conditions, the scope of 

diagnostic works has fundamental features compared to the diagnosis of small gas 

pipeline systems in European countries (Germany, Italy, Holland, etc.) [8]. 

With increasing the GPS service life, the problem of evaluating performance 

and improving reliability based on diagnostic results becomes one of the top priorities 

and the main factors are as follows: 

- most of the field and gas transportation systems are constructed and designed 

in the regions with complex climatic and natural-geological conditions. Therefore, 

higher standards are used for the design of gas transportation equipment; 

- most pipelines (about 56%) have a service life of 33 years and 20% of gas 

pipelines operate at reduced pressure. Therefore, we need constant monitoring and 

assessment of their conditions [2]; 

- the domestic industry differs significantly from the foreign one. 

Failures, accidents and destruction at the GPS facilities can cause huge damage 

to the natural environment, infrastructure and humanity. Despite the modern 

technologies development for manufacturing pipeline transport, accidents are still not 

excluded. However, in order to reduce their number, non-destructive testing methods 

are applied.  According to GOST 16504-81 "Nondestructive testing is a method used 

for evaluating  the properties of a material, component or system without causing 

damage and which doesn’t disturb the suitability of the object" [1]. The most widely 

used methods are magnetic, acoustic, electrical and optical nondestructive testing.  

The largest volumes and varieties are characteristic of diagnostics at the 

operational stage. Besides performing various diagnostic works, according to the 

results of flaw detection, it is necessary to answer the main question on the operability 

of the gas pipeline section with the detected defects. 
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At the same time, classical solutions for pipeline diagnostics are not suitable 

for technically complex sections (bends, bends, turns, transitions of different diameters, 

etc.) and require the development of new technical solutions [3]. 

Generally, flaw detection is a focus of both engineers and scientists’ interest.  

At the same time, one of the features of the technical condition monitoring is that about 

45% of main gas line is not adapted for in-line inspection and requires various 

methodologies development and more advanced inline inspection tools. 

Mobile robotic systems development for technical condition diagnostics and 

non-destructive testing inside field pipelines is one of the directions of development of 

modern in-line diagnostics [4]. After all, automation of technological processes 

significantly increases labor productivity, reduces the number of workers and service 

personnel, improves working conditions, increases the productivity of equipment, 

which corresponds to the energy strategy of Russia until 2030 [7]. 

The robotic application rate is currently quite high in the industry. This is due 

to the fact that the operations performed have a high level of repeatability and are easily 

implemented in algorithms. Many operations have been replaced by automated 

systems. But in the oil and gas industry, the robotics rate is not high enough, and it only 

comes into use. In this case, the process of detecting, selecting types and measuring 

parameters of defects in the pipe base metal and welded defects during in-line 

diagnostics is automated. So, the question of a2072 IntroScan scanner-flaw detector 

effectiveness compared to its analogues arises. 

Modern robotic systems are high-tech devices that provide pipeline monitoring 

using several non-destructive testing methods at once. The combination of methods 

helps to more accurately determine the location of defects, their size, shape, and allows 

assessing the technical condition of the pipeline being diagnosed with a high degree of 

accuracy and its remaining life in order to ensure the pipeline safe operation.  

The advantages and disadvantages of self-propelled robotic systems are 

presented in Table 1. 
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Table 1. Advantages and disadvantages of self-propelled robotic systems 

Advantages Disadvantages 

A wide range of defects detection with a depth 

of 10 % of the monitored pipeline thickness 

High losses of the company due to the need for 

installation operation of the pipeline and its 

complete emptying 

High reliability of results due to the use of 

several control methods 

Restricted action radius in connection with the 

length of the cable or battery life 

The possibility of the flaw detector placing into 

the pipeline without using start-ups and 

reception cameras 

High cost of diagnostic work and equipment 

used 

High maneuverability Complexity of estimating the depth of crack-

like defects 

Real-time management Low monitoring speed compared to in-line 

flaw detectors 

No needs for testing disclosure of the ground of 

the pipeline section and removal of insulation 

for conducting in-line inspection 

It is impossible to inspect a small diameter 

pipeline (no more than 300 mm) due to the 

large overall dimensions of the devices used. 

The possibility of inspecting complex pipeline 

sections  

 

Automated speed control during in-line 

inspection 

 

The possibility of monitoring the raw inner 

cavity of the pipeline 

 

High information content of the received data, 

efficiency of providing the report 

 

 

One of the well-known robotic devices of in-line diagnostics is the robot tractor 

of ZAO Gazproekt (Figure 1) works mainly as a thickness gauge that detects pit 

corrosion [10]. At the same time, the rotating electromagnetic-acoustic sensor provides 

a low efficiency of detecting defects caused by corrosion: at best, it detects cracks 

deeper than 30-40% of the pipe wall thickness. 

Placing the robot tractor into the pipeline requires testing disclosure of the 

ground and firing operations to cut several coils in the process pipelines. In addition, 

the device is not able to pass vertical tees and this limits the scope of its application. 

The robot magnetic-wheeled scanner of ZAO “Introscan technology” [11] 

detects cracks formed due to corrosion, with a depth of 15% of the pipe wall and can 

be placed into the pipeline through a manhole or check valve, and can pass vertical tees 

(Figure 2). The small size of the robot, on the one hand, gives an advantage, allowing 

to perform inline diagnostics of small diameter pipelines, and, on the other hand, to 

increase significantly the inspecting time of a given distance. 
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Fig. 1 Remote-controlled diagnostic complex TDK-400-ML 

 

 
Fig. 2 Robotic complex a2072 “IntroScan” 

 

Another version of the robotic flaw detector is the robotic diagnostic tool of 

OAO “Orgenergogaz” [9], designed specifically to diagnose defects caused by 

corrosion (Figure 3). It can detect cracks with a depth of 5 % of the pipe wall thickness. 

It is placed into a manhole or check valve without cutting the pipeline and can pass any 

vertical tees and sections. For one loading into the pipeline, this flaw detector can 

perform a continuous scan of 250 linear meters of pipe without the batteries recharging 

with the passage of several vertical sections or tees [5]. 
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Fig.3 Robotic system of OAO "Orgenergogaz» 

 

A comparison of the above-mentioned flaw detectors is presented in Table 2. 

In the future, the probability of detecting corrosion via the above-mentioned 

devices will make it is possible to detect analogous defects in the diagnostic support of 

technological pipelines general repairs. Moreover, another very important advantage 

of such devices is the defects elimination caused by human error [6]. 

 

Table 2 Comparative analysis of robotic flaw detectors 

Developer ZAO "Introskan 
technology" 

OAO «Ɉɪɝɷɧɟɪɝɨɝɚɡ» ZAO "Diakont» 

Item  flaw detector A2072 " 

IntroScan» 

flaw detection complexity 

of technological pipelines 
TK-400-ML 

Nominal diameter of 
the inspected 
pipelines, mm 

DN 500-1400 DN 700-1000 DN 500-1400 

Weight, kg 12 85 100 

Monitoring distance 
from the loading 

point, m 

up to 1500 up to 1000 up to 550 

Speed of movement of 
diagnostic tools 

m/min 

5 10 12 

Communication line wireless connection 

(Wi-Fi channel) up to 

8 hours of battery life 

wireless connection (Wi-

Fi channel) up to 3.5 hours 

of battery life 

connecting cable 

Loading and 
unloading 

inspection hatch 

DN400 mm, check 

valve, process cut 

inspection hatch DN 700 

mm, check valve, process 

cut 

check valve DN 

700 mm, process 

cut 

Sensitivity of acoustic 
monitoring 

15 % of the wall 

thickness; 30% of the 

welded joint 

thickness. 

depth of 5 % of the pipe 

wall thickness 

more than 30-40 

% of the pipe 

wall thickness 

User
Штамп
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3.2 A design for a magnetic-wheeled flaw detector platform Introscan 

A2072 

Despite the revealed advantages in experimental and industrial exploitation, the 

flaw detector platform’s drawbacks Introscan A2072 have been identified as well. 

They are as follows:  

- maneuvering with DN 300 mm tees is not possible due to significant radius 

of rotation and dimensions; 

- not overcoming vertical obstacles due to the platform configuration; 

- when tipping, the platform becomes unrecoverable due to metal debris 

sticking to the magnetic wheels while moving on the pipe side surface [12]. 

This invention provides novel means for a small-sized platform of a magnetic-

wheeled pipe flaw detector. It allows: 

- performing unlimited maneuvering in a complex pipeline manifold with DN 

≥ 300 mm; 

- overcoming vertical obstacles in a pipeline manifold without being equipped 

with a mechanism to deactivate magnetic wheels; 

- automatically turning over on its wheels after a possible tipping. 

The invention concept lies in the fact that the presented flaw detector platform 

containing magnetic motor-wheeled modules comprises a longitudinal axis 

interconnecting the platform chassis with rotation limiters via longitudinal joints. In 

addition, the longitudinal axis has a transverse joint and extreme bushes of the 

longitudinal axis are connected to the gear motors shafts mounted on the extreme 

chassis of the platform longitudinally. 

Figure 4 shows the platform for a magnetic-wheeled pipe flaw detector, where: 

1 - chassis; 2 – a gear motor; 3 - longitudinal axis; 4 - an intermediate bush; 5 – a wheel; 

6 – a ring magnet; 7 – a non-magnetic plate; 8 – a bush; 9 – a stop; 10 – a transverse 

joint; 11 – technique of the trolley; 12 – a video camera; 13 - non-magnetic inserts. 
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Fig. 4 A platform for a magnetic-wheeled pipe flaw detector  

 

In terms of design, the platform for a magnetic-wheeled pipe flaw detector 

consists of three chassis 1 with mounted gear motors 2 and interconnected with a 

longitudinal axis 3. Wheels 5, ring magnets 6 and non-magnetic plates 7 are installed 

on side gear motor axis 2 via intermediate bushes 4. Mounted on the shafts of the 

longitudinally mounted gear motors 2, the extreme bushes 8 of the longitudinal axis 3 

are fixed by the stop 9. The longitudinal axis 3 has a transverse joint 10. The extreme 

chassis 1 have some space for technique of the trolley 11 and a video camera 12 to be 

installed. The platform wheels 5 are equipped with non-magnetic inserts 13 equally 

spaced around the perimeter. 

This platform for a magnetic-wheeled flaw detector works as follows. 

The platform is installed on the inside surface of the steel pipe to be examined. 

Ring magnets 6 made of electrical steel with high magnetic properties, provide 
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magnetization of the platform to the examined steel pipe. The provision on the 

longitudinal axis 3 of the bush 8 having capability of rotation limited by the stop 9 in 

sector C and of the transverse joint 10, ensure a complete fit of all platform wheels 5 

to the curved surface. Then, power is supplied to the side gear motors 2. If the platform 

wheels 5 rotate clockwise (Fig.1), the platform moves forward. If the platform wheels 

5 rotate in the opposite direction, the platform moves back. The rotation of the left and 

right wheels 5 in opposite directions ensures the platform rotation in place. The shafts 

of longitudinally mounted gear motors 2 in normal operation are not rotated due to the 

design of their gears [13]. 

When the platform of the magnetic-wheeled flaw detector tips on its side or 

roof, the operator working remotely through a video camera 12 and longitudinal gear 

motors 2, will turn over the platform. Switching on longitudinally mounted gear motors 

2 in turn, the operator achieves the parallel position of the central and right chassis 1 

(Fig. 1) to the surface onto which the platform has tipped over with the wheels 5 down. 

When placing the platform on wheels 5, the provision of the stop 9 on the longitudinal 

axis 3 ensures the forced rotation of all three chassis 1 relatively to each other. 

Moreover, after the above-mentioned adjustments, the provision of a transverse joint 

10 ensures the placing the right chassis 1 wheels 5 (Fig. 1) on the surface of the pipe. 

The magnetization force of the right chassis 1 wheel 5 and relative rotation of the 

adjacent chassis 1 allows putting the entire platform on the wheels 5. When putting the 

platform on the wheels 5, the non-magnetic plates 7 on the wheels 5 allow reducing the 

rotation torque. As the platform tipped sideways, the wheels 5 magnetization to the 

pipe surface is excluded. 

If the platform runs into a vertical obstacle, the wheels 5 will slip up until the 

non-magnetic inserts 13 of the middle wheels 5 will reach the desired position, i.e. the 

non-magnetic inserts will be downward. In this position, due to the non-magnetic plates 

7, the magnetization force of the front wheels 5 to the vertical surface of the obstacle 

F1 is greater than the force of their magnetization to the horizontal surface F2. The 

traction force Ft of the front wheels along the vertical obstacle is determined by the 

formula: 
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Ft = kaw * F1, 

where kaw - a wheel-to the support surface friction coefficient; 

F1 – the magnetization force. 

Under the condition Ft> F2, the front wheels 5 of the platform begin to move 

upward along the vertical obstacle. The back wheels 5, also equipped with non-

magnetic plates 7, slip after running into a vertical obstacle until the non-magnetic 

plates 7 of the back wheels 5 occupy the desired position. Thus, the platform overcomes 

the vertical obstacle. Similarly the platform goes down from the vertical obstacle. With 

the front and then the back wheels 5 locked in a horizontal section, non-magnetic 

inserts should be parallel to the vertical surface due to slipping of the wheels 5. 

It is worth noting that the ring magnets 6 should be selected so that their forces 

will be sufficient to hold the platform in any position in relation to the examined object, 

even despite the provision of non-magnetic plates 7 on the front wheels 5 [14]. 

The absence of an additional mechanism for deactivating the magnetic field in 

the platform design leaves additional space for technological equipment placement on 

the platform, and kinematics provides unlimited maneuvering in complex piping. 

The proposed platform is adequate for designing small-sized pipe flaw 

detectors on its basis, as well as other technological devices used in various National 

Economy Sectors. The platform capability to turn over on its wheels independently 

eliminates the emergency situations occurrence during diagnostic work, and 

kinematics provides unlimited maneuvering in a complex pipeline manifold. 
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