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ȺɇɇɈɌȺɐɂə 

ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɏɚɥɢɭɥɥɢɧɚ Ⱥɣɪɚɬɚ Ɇɚɪɚɬɨɜɢɱɚ 

ɬɟɦɭ: «ɉɪɨɟɤɬ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɟɧɞɚ ɞɥɹ 

ɨɛɤɚɬɤɢ ɬɪɚɧɫɦɢɫɫɢɢ» 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ __ ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ___ ɥɢɫɬɨɜ ɮɨɪɦɚɬɚ Ⱥ1 

ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɚɟɬ   

ɪɢɫɭɧɤɨɜ ___,  ɬɚɛɥɢɰ__      ɢ    ɫɩɟɰɢɮɢɤɚɰɢɢ. ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɜɤɥɸɱɚɟɬ 

ИИИ ɢɫɬɨɱɧɢɤɨɜ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ  ɭɫɬɪɨɣɫɬɜɨ,  ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ 

ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɬɟɯɧɨɥɨɝɢɢ  ɭɯɨɞɚ  ɢ ɪɟɦɨɧɬɚ 

ɚɝɪɟɝɚɬɨɜ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɨɟɤɬ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ  ɩɨ 

ɪɟɦɨɧɬɭ ɬɪɚɧɫɦɢɫɫɢɢ ɪɚɡɥɢɱɧɨɣ ɬɟɯɧɢɤɢ ɢ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɜɟɞɨɦɨɣ ɲɟɫɬɟɪɧɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. Ɋɚɡɪɚɛɨɬɚɧ ɪɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɤɚɪɬɚ ɩɨ  ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɞɚɧɧɨɣ ɞɟɬɚɥɢ. Ɋɚɡɪɚɛɨɬɚɧɵ  

ɜɨɩɪɨɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ ɩɪɢ ɪɟɦɨɧɬɟ ɦɚɲɢɧ ɢ ɷɤɨɥɨɝɢɢ.   

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɥɹ ɨɛɤɚɬɤɢ 

ɬɪɚɧɫɦɢɫɫɢɢ. ɉɪɢɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɨɤɚɧɱɢɜɚɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟɦ. 
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ABSTRACT 

to the final qualifying work of Khaliullin Ayrat Maratovich topic:  

"The project of organizing the repair of units with the development of a 

stand for running-ТЧ ШП ЭСО ЭЫКЧЬЦТЬЬТШЧ» 

 

The final qualification work consists of an explanatory note on __ sheets 

of typewritten text and ___ sheets of the A1 format of the graphic part. 

The note consists of an introduction, three sections, a conclusion, and 

includes figures ___, tables__, and specifications. The list of references 

includes __ sources. 

The first section contains the device, the analysis of the work of the 

transmission units of tractors and cars, the technology of maintenance and 

repair of the units. 

In the second section, the project of the aggregate section for the repair of 

the transmission of various equipment and the technological process of the 

driven gear of the differential are developed. A repair drawing has been 

developed. A technical map for the restoration of this part has been 

developed. The issues of industrial gymnastics in the repair of machines and 

ecology are developed. 

In the third section, the design of the stand for running-in of the 

transmission is developed. The necessary calculations of the design 

parameters are given. 

The explanatory note ends with a conclusion. 
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ȼȼȿȾȿɇɂȿ 

 

ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɢɤɚ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɪɟɦɨɧɬɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɷɤɨɧɨɦɢɬ ɛɨɥɶɲɭɸ 

ɱɚɫɬɶ ɫɪɟɞɫɬɜ ɩɪɟɞɩɪɢɹɬɢɣ, ɬɚɤ ɤɚɤ ɪɚɫɯɨɞɵ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɟɞɤɨ 

ɩɪɟɜɵɲɚɸɬ ɩɨɥɨɜɢɧɭ ɫɬɨɢɦɨɫɬɢ ɧɨɜɨɣ  ɞɟɬɚɥɢ. ȼɬɨɪɢɱɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɞɟɬɚɥɟɣ ɫ ɞɨɩɭɫɬɢɦɵɦ ɢɡɧɨɫɨɦ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ 

ɢ ɦɟɯɚɧɢɡɦɨɜ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɫɩɟɲɧɨɦɭ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɫɧɚɛɠɟɧɢɹ 

ɚɜɬɨɯɨɡɹɣɫɬɜ ɢ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɡɚɩɚɫɧɵɦɢ ɱɚɫɬɹɦɢ ɢ ɟɠɟɝɨɞɧɨ ɞɚɟɬ 

ɛɨɥɶɲɭɸ ɷɤɨɧɨɦɢɸ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɪɟɦɨɧɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɧɚɱɢɬɟɥɶɧɨ 

ɜɨɡɪɚɫɬɚɟɬ ɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, ɹɜɥɹɸɳɟɣɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɱɚɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Ȼɥɚɝɨɞɚɪɹ ɪɚɡɛɨɪɨɱɧɨɣ,  ɫɬɚɧɨɱɧɨɣ, 

ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɫɛɨɪɨɱɧɨɣ ɨɫɧɚɫɬɤɟ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɟɦɨɧɬɚ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɨ 

ɧɚɢɦɟɧɨɜɚɧɢɸ, ɬɢɩɨɪɚɡɦɟɪɭ ɢ ɢɫɩɨɥɧɟɧɢɸ ɢɡɞɟɥɢɣ ɫ ɡɚɞɚɧɧɵɦ ɤɚɱɟɫɬɜɨɦ ɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɛɪɚɛɨɬɤɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɚ ɟɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɩɪɢɯɨɞɢɬɫɹ ɞɨ 80 % ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɧɚ 

ɩɨɞɝɨɬɨɜɤɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɡɞɟɥɢɣ. 

ɉɨɷɬɨɦɭ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɛɨɪɨɱɧɨ-ɪɚɡɛɨɪɨɱɧɨɣ ɨɫɧɚɫɬɤɢ  

ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɚɱɟɫɬɜɨ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ ɢ ɦɚɲɢɧ. 

ȼ ɞɚɧɧɨɣ ȼɄɊ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ 

ɚɝɪɟɝɚɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɬɪɚɤɬɨɪɚ. 
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1 ȺɇȺɅɂɁ ɋɈɋɌɈəɇɂə ȼɈɉɊɈɋȺ 

 

1.1 Ɍɪɚɧɫɦɢɫɫɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ 

 

Ɍɪɚɧɫɦɢɫɫɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ: ɫɰɟɩɥɟɧɢɟ, ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ, ɪɚɡɞɚɬɨɱɧɚɹ ɤɨɪɨɛɤɚ, ɤɚɪɞɚɧɧɚɹ 

ɩɟɪɟɞɚɱɚ, ɜɟɞɭɳɢɣ ɦɨɫɬ. 

ɋɰɟɩɥɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɦɚɯɨɜɢɤɚ 

ɞɜɢɝɚɬɟɥɹ ɧɚ ɤɨɪɨɛɤɭ ɩɟɪɟɞɚɱ. 

 

1 — ɨɬɜɟɪɫɬɢɟ; 2 — ɫɬɭɩɢɰɚ ɜɟɞɨɦɨɝɨ ɞɢɫɤɚ; 3— ɩɟɪɜɢɱɧɵɣ ɜɚɥ 
ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ; 4 — ɤɨɥɟɧɱɚɬɵɣ ɜɚɥ ɞɜɢɝɚɬɟɥɹ; 5 — ɲɚɪɢɤɨɜɵɣ 
ɩɨɞɲɢɩɧɢɤ; ɛ— ɩɪɭɠɢɧɚ; 7— ɤɚɪɬɟɪ ɫɰɟɩɥɟɧɢɹ; 8 — ɢɝɨɥɶɱɚɬɵɣ 
ɩɨɞɲɢɩɧɢɤ; 9 — ɨɫɶ ɪɵɱɚɠɤɚ ɜɵɤɥɸɱɟɧɢɹ; 10 — ɝɪɭɡɢɤ; 11 — ɨɫɶ ɪɵɱɚɠɤɚ 
ɜɵɤɥɸɱɟɧɢɹ; 12 — ɪɨɥɢɤ; 75—-ɫɬɨɣɤɚ; 14 И ɛɨɥɬ; 15 — ɪɵɱɚɠɨɤ 
ɜɵɤɥɸɱɟɧɢɹ; 16 — ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɜɵɠɢɦɧɨɣ ɦɭɮɬɵ; 17 — ɜɵɠɢɦɧɚɹ 
ɦɭɮɬɚ; 18— ɜɢɥɤɚ ɜɵɤɥɸɱɟɧɢɹ; 19— ɲɚɪɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ; 20 — ɤɚɪɬɟɪ 
ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ; 21 — ɜɬɭɥɤɚ; 22 — ɤɨɠɭɯ ɫɰɟɩɥɟɧɢɹ; 23 — ɩɪɭɠɢɧɚ; 24 — 
ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɚɹ ɩɪɨɤɥɚɞɤɚ; 25 — ɧɚɠɢɦɧɨɣ ɞɢɫɤ; 26 — ɜɟɞɨɦɵɣ ɞɢɫɤ; 
27— ɦɚɯɨɜɢɤ. 

Ɋɢɫɭɧɨɤ 1.1 -ɋɰɟɩɥɟɧɢɟ 
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ɇɚɥɢɱɢɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɝɪɭɡɢɤɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɢɬɶ ɛɨɥɟɟ 

ɫɥɚɛɵɟ ɩɪɭɠɢɧɵ, ɱɟɦ ɜ ɨɛɵɱɧɨɦ ɫɰɟɩɥɟɧɢɢ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ 

ɩɥɚɜɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ (ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɨɛɵɱɧɨ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɱɢɫɥɚɯ 

ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ) ɢ ɭɦɟɧɶɲɚɟɬ ɭɫɢɥɢɟ ɜɨɞɢɬɟɥɹ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ 

ɫɰɟɩɥɟɧɢɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɧɚɞɥɟɠɚɳɢɣ «ɡɚɩɚɫ» ɫɰɟɩɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɦɟɯɚɧɢɡɦɚ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɥɚɜɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ ɦɟɠɞɭ ɜɟɞɨɦɵɦ 

ɞɢɫɤɨɦ ɢ ɟɝɨ ɫɬɭɩɢɰɟɣ  ɭɫɬɚɧɨɜɥɟɧɨ ɲɟɫɬɶ ɩɪɭɠɢɧ. ɉɨɷɬɨɦɭ ɜɟɞɨɦɵɣ ɞɢɫɤ, 

ɧɟ ɛɭɞɭɱɢ ɠɟɫɬɤɨ ɫɜɹɡɚɧ ɫɨ ɫɬɭɩɢɰɟɣ, ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢ ɪɟɡɤɨɦ 

ɜɤɥɸɱɟɧɢɢ ɫɰɟɩɥɟɧɢɹ ɩɨɜɟɪɧɭɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɭɩɢɰɵ ɧɚ ɜɟɥɢɱɢɧɭ 

ɫɠɚɬɢɹ ɩɪɭɠɢɧ, ɞɢɫɤ ɫɰɟɩɥɟɧɢɹ ɜɵɩɨɥɧɟɧ ɪɚɡɪɟɡɧɵɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɜɨɫɶɦɢ 

ɫɟɤɬɨɪɨɜ, ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɡɚɤɥɟɩɤɚɦɢ ɤ ɞɢɫɤɭ,  ɫɜɹɡɚɧɧɨɦɭ ɱɟɪɟɡ ɩɪɭɠɢɧɵ ɫ 

ɟɝɨ ɫɬɭɩɢɰɟɣ. 

ȼɫɟ ɫɟɤɬɨɪɵ, ɢɡɨɝɧɭɬɵ, ɩɨɷɬɨɦɭ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɫɰɟɩɥɟɧɢɹ ɬɪɟɧɢɟ 

ɜɨɡɧɢɤɚɟɬ ɧɟ ɫɪɚɡɭ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɢɤɰɢɨɧɧɵɯ ɧɚɤɥɚɞɨɤ, ɚ 

ɩɨɫɬɟɩɟɧɧɨ. 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɬɪɚɧɫɦɢɫɫɢɢ 

ɚɜɬɨɦɨɛɢɥɹ, ɜɟɞɨɦɵɣ ɞɢɫɤ ɫɧɚɛɠɟɧ ɞɟɦɩɮɟɪɨɦ (ɝɚɫɢɬɟɥɟɦ) ɮɪɢɤɰɢɨɧɧɨɝɨ 

ɬɢɩɚ. ȿɝɨ ɭɫɬɪɨɣɫɬɜɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɮɥɚɧɰɚ 

ɫɬɭɩɢɰɵ  ɜɟɞɨɦɨɝɨ ɞɢɫɤɚ ɭɫɬɚɧɨɜɥɟɧɵ ɮɪɢɤɰɢɨɧɧɵɟ ɲɚɣɛɵ  ɢɡ 

ɦɚɫɥɨɭɩɨɪɧɨɝɨ ɩɚɪɚɧɢɬɚ. ɇɟɨɛɯɨɞɢɦɵɣ ɦɨɦɟɧɬ ɬɪɟɧɢɹ ɞɟɦɩɮɟɪɚ 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɨɥɳɢɧɵ ɫɬɚɥɶɧɨɣ ɲɚɣɛɵ  ɦɟɠɞɭ 

ɮɪɢɤɰɢɨɧɧɨɣ ɲɚɣɛɨɣ    ɞɢɫɤɨɦ. 

ɉɪɚɜɢɥɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɰɟɩɥɟɧɢɟɦ ɫɥɟɞɭɸɳɢɟ: 

1) ɜɵɤɥɸɱɚɬɶ ɫɰɟɩɥɟɧɢɟ ɧɭɠɧɨ ɛɵɫɬɪɨ, ɜɵɠɢɦɚɹ ɩɟɞɚɥɶ ɞɨ ɨɬɤɚɡɚ; 

2) ɜɤɥɸɱɚɬɶ ɫɰɟɩɥɟɧɢɟ ɫɥɟɞɭɟɬ ɩɥɚɜɧɨ; 

3) ɩɪɢ ɟɡɞɟ ɧɟ ɞɟɪɠɚɬɶ ɧɨɝɭ ɧɚ ɩɟɞɚɥɢ; 

4) ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ ɞɜɢɝɚɬɟɥɟ ɧɟ ɞɟɪɠɚɬɶ ɫɰɟɩɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ 

ɜɵɤɥɸɱɟɧɧɵɦ; 
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5) ɧɟɥɶɡɹ ɩɪɢɛɟɝɚɬɶ ɤ ɩɪɨɛɭɤɫɨɜɤɟ ɫɰɟɩɥɟɧɢɹ ɤɚɤ ɫɩɨɫɨɛɭ ɢɡɦɟɧɟɧɢɹ 

ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɞɨɥɠɧɚ 

ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɩɭɬɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɬɤɪɵɬɢɹ ɞɪɨɫɫɟɥɹ ɢ ɩɟɪɟɯɨɞɨɦ ɧɚ 

ɛɨɥɟɟ ɧɢɡɤɭɸ ɩɟɪɟɞɚɱɭ ɜ ɤɨɪɨɛɤɟ ɩɟɪɟɞɚɱ. 

ɍɫɬɪɨɣɫɬɜɨ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ (ɪɢɫ. 1.2) ɫ ɩɨɞɜɢɠɧɵɦɢ 

ɤɚɪɟɬɤɚɦɢ ɢɦɟɟɬ ɱɟɬɵɪɟ ɩɟɪɟɞɚɱɢ ɜɩɟɪɟɞ ɢ ɨɞɧɭ ɧɚɡɚɞ. 

Ɋɢɫɭɧɨɤ 1.2- Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ  

Ɇɚɫɥɨɧɚɥɢɜɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɸɳɟɟɫɹ ɢ ɭɤɚɡɚɬɟɥɟɦ 

ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɦɚɡɤɢ, ɧɚɯɨɞɢɬɫɹ ɫ ɥɟɜɨɣ ɫɬɨɪɨɧɵ ɤɚɪɬɟɪɚ ɤɨɪɨɛɤɢ. 

Ɉɬɜɟɪɫɬɢɟ ɞɥɹ ɫɩɭɫɤɚ ɦɚɫɥɚ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɡɚɞɧɟɣ ɫɬɟɧɤɢ 

ɤɚɪɬɟɪɚ. Ɉɛɚ ɨɬɜɟɪɫɬɢɹ ɡɚɤɪɵɜɚɸɬɫɹ ɩɪɨɛɤɚɦɢ ɧɚ ɪɟɡɶɛɟ. 

ɉɟɪɜɢɱɧɵɣ ɜɚɥ 6 ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɢɡɝɨɬɨɜɥɟɧ ɡɚɨɞɧɨ ɫ ɲɟɫɬɟɪɧɟɣ 10 ɢ 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɟ 8 ɜ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɟ ɤɚɪɬɟɪɚ ɢ ɧɚ 

ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɟ, ɧɚɯɨɞɹɳɟɦɫɹ ɜ ɪɚɫɬɨɱɟɧɧɨɦ ɝɧɟɡɞɟ ɬɨɪɰɚ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ. Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɩɨɞɲɢɩɧɢɤɚ 8 ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ɫɥɭɠɚɬ ɡɚɦɤɨɜɨɟ ɤɨɥɶɰɨ 9 ɢ ɤɪɵɲɤɚ 5, ɤɨɬɨɪɚɹ ɡɚɠɢɦɚɟɬ ɟɝɨ ɫɜɨɢɦ ɮɥɚɧɰɟɦ. 



 11 

ȼɬɨɪɢɱɧɵɣ ɜɚɥ 19 ɢɦɟɟɬ ɲɥɢɰɵ, ɩɨ ɤɨɬɨɪɵɦ ɩɟɪɟɦɟɳɚɸɬɫɹ ɤɚɪɟɬɤɢ 11 

ɢ 18. Ʉɚɪɟɬɤɚ 18 ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɲɟɫɬɟɪɟɧ — 16 ɢ 17, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɡɚɨɞɧɨ 

ɰɟɥɨɟ, ɢ ɫɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɩɟɪɟɞɚɱ. 

ɉɨɞɲɢɩɧɢɤ 22 ɨɬ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ ɭɞɟɪɠɢɜɚɟɬɫɹ ɡɚɦɤɨɜɵɦ ɤɨɥɶɰɨɦ 21 

ɢ ɤɪɵɲɤɨɣ 23, ɭɩɢɪɚɸɳɟɣɫɹ ɫɜɨɢɦ ɤɨɥɶɰɟɜɵɦ ɜɵɫɬɭɩɨɦ ɜ ɧɚɪɭɠɧɭɸ 

ɨɛɨɣɦɭ ɩɨɞɲɢɩɧɢɤɚ. ȼɬɨɪɢɱɧɵɣ ɜɚɥ ɭɞɟɪɠɢɜɚɟɬɫɹ ɨɬ ɨɫɟɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ 

ɤɨɥɶɰɨɦ 20. ɉɨɞ ɤɪɵɲɤɢ ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɭɫɬɚɧɨɜɥɟɧɵ 

ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɩɪɨɤɥɚɞɤɢ ɢɡ ɦɚɫɥɨɭɩɨɪɧɨɝɨ ɩɚɪɚɧɢɬɚ. ɇɚ ɡɚɞɧɟɦ ɤɨɧɰɟ 

ɜɬɨɪɢɱɧɨɝɨ ɜɚɥɚ ɭɫɬɚɧɨɜɥɟɧ ɮɥɚɧɟɰ 25, ɤ ɤɨɬɨɪɨɦɭ ɤɪɟɩɢɬɫɹ ɤɚɪɞɚɧɧɵɣ 

ɲɚɪɧɢɪ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ. ȼ ɦɟɫɬɟ ɜɵɯɨɞɚ ɜɬɨɪɢɱɧɨɝɨ ɜɚɥɚ 

ɧɚɪɭɠɭ ɭɫɬɚɧɨɜɥɟɧ ɫɚɥɶɧɢɤ 26. 

ȼɤɥɸɱɟɧɢɟ ɩɟɪɟɞɚɱ (ɜɩɟɪɟɞ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ 

ɜɚɥɚ ɤɚɪɟɬɨɤ 11 ɢ 18 ɢ ɜɜɟɞɟɧɢɟɦ ɢɯ ɜ ɡɚɰɟɩɥɟɧɢɟ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɲɟɫɬɟɪɧɹɦɢ. ɉɨɥɨɠɟɧɢɟ ɤɚɪɟɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟɣɬɪɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧɢɸ, 

ɩɪɢ ɤɨɬɨɪɨɦ ɭɫɢɥɢɟ ɫ ɩɟɪɜɢɱɧɨɝɨ ɜɚɥɚ ɧɚ ɜɬɨɪɢɱɧɵɣ ɜɚɥ ɧɟ ɩɟɪɟɞɚɟɬɫɹ, ɢ ɜɫɟ 

ɲɟɫɬɟɪɧɢ ɩɪɨɯɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ ɞɜɢɝɚɬɟɥɟ. 

ɉɟɪɟɞɚɱɢ ɩɟɪɟɤɥɸɱɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɚɱɚɸɳɟɝɨɫɹ ɪɵɱɚɝɚ 14, 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɫɮɟɪɢɱɟɫɤɨɦ ɝɧɟɡɞɟ ɤɪɵɲɤɢ 13 ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. ɉɪɭɠɢɧɚ 

15 ɜɫɟ ɜɪɟɦɹ ɩɪɢɠɢɦɚɟɬ ɪɵɱɚɝ ɤ ɝɧɟɡɞɭ, ɚ ɲɬɢɮɬ 45 ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɪɵɱɚɝɭ ɩɪɨɜɨɪɚɱɢɜɚɬɶɫɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ. 

ȼ ɤɪɵɲɤɟ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɭɫɬɚɧɨɜɥɟɧɨ ɬɪɢ ɩɨɥɡɭɧɚ: 43, 44 ɢ 46. ɇɚ 

ɩɨɥɡɭɧɚɯ 44 ɢ 46 ɡɚɤɪɟɩɥɟɧɵ ɫɬɨɩɨɪɧɵɦɢ ɛɨɥɬɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɢɥɤɢ 47 ɢ 

48 ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ. ɉɨɥɡɭɧ  46 ɫɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ 

ɩɟɪɟɞɚɱ, ɩɨɥɡɭɧ 44 ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɬɪɟɬɶɟɣ ɢ ɱɟɬɜɟɪɬɨɣ ɩɟɪɟɞɚɱ ɢ ɩɨɥɡɭɧ 43 

— ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɡɚɞɧɟɝɨ ɯɨɞɚ. 

ȼɢɥɤɚ 41 ɜɤɥɸɱɟɧɢɹ ɡɚɞɧɟɝɨ ɯɨɞɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɨɫɢ 40, ɡɚɤɪɟɩɥɟɧɧɨɣ ɜ 

ɤɚɪɬɟɪɟ ɤɨɪɨɛɤɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ. Ɋɚɡɞɚɬɨɱɧɚɹ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɟɬ 

ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɬ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɤ ɜɟɞɭɳɢɦ ɦɨɫɬɚɦ. 
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Ɋɚɡɞɚɬɨɱɧɚɹ ɤɨɪɨɛɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ: ɤɚɪɬɟɪɚ 31 

(ɪɢɫ. 1.3), ɩɟɪɜɢɱɧɨɝɨ ɜɚɥɚ 11, ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ 25, ɜɚɥɚ 22 ɩɪɢɜɨɞɚ 

ɡɚɞɧɟɝɨ ɦɨɫɬɚ, ɜɚɥɚ 1 ɩɪɢɜɨɞɚ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ, ɲɟɫɬɟɪɟɧ, ɩɨɞɲɢɩɧɢɤɨɜ, 

ɦɟɯɚɧɢɡɦɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ ɢ ɜɤɥɸɱɟɧɢɹ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ. 

 

Ɋɢɫɭɧɨɤ 1.3 – Ɋɚɡɞɚɬɨɱɧɚɹ ɤɨɪɨɛɤɚ  

Ɇɟɯɚɧɢɡɦ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ ɫɦɨɧɬɢɪɨɜɚɧ ɜ ɥɢɬɨɦ, ɱɭɝɭɧɧɨɦ 

ɧɟɪɚɡɴɟɦɧɨɦ ɤɚɪɬɟɪɟ. C ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ ɢ ɫɜɟɪɯɭ ɜ ɤɚɪɬɟɪɟ ɢɦɟɸɬɫɹ ɥɸɤɢ, 

ɡɚɤɪɵɬɵɟ ɤɪɵɲɤɚɦɢ 13 ɢ 42, ɩɪɢɜɟɪɧɭɬɵɦɢ ɤ ɤɚɪɬɟɪɭ ɛɨɥɬɚɦɢ. Ʌɸɤɢ ɫɥɭɠɚɬ 

ɞɥɹ ɦɨɧɬɚɠɚ ɦɟɯɚɧɢɡɦɚ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ. ȼ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɫɬɟɧɤɚɯ 

ɤɚɪɬɟɪɚ ɪɚɫɬɨɱɟɧɵ ɝɧɟɡɞɚ ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɜɚɥɨɜ. 

ɉɟɪɜɢɱɧɵɣ ɜɚɥ 11 ɜɪɚɳɚɟɬɫɹ ɜ ɞɜɭɯ ɩɨɞɲɢɩɧɢɤɚɯ 9 ɢ 14. 

ɒɚɪɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 9 ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɟ ɤɚɪɬɟɪɚ,ɚ 

ɪɨɥɢɤɨɜɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɨɞɲɢɩɧɢɤ 14 — ɜ ɝɧɟɡɞɟ, ɪɚɫɬɨɱɟɧɧɨɦ ɜ ɬɟɥɟ 

ɲɟɫɬɟɪɧɢ 23, ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɡɚ ɨɞɧɨ ɰɟɥɨɟ ɫ ɜɚɥɨɦ 22 ɩɪɢɜɨɞɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. 

ɒɚɪɢɤɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ 9 ɢ 16 ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɫɜɨɢɯ ɝɧɟɡɞɚɯ 

ɡɚɦɤɨɜɵɦɢ ɤɨɥɶɰɚɦɢ 10 ɢ 15. 
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ɇɚ ɲɥɢɰɚɯ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ, ɜɪɚɳɚɸɳɟɝɨɫɹ ɜ ɞɜɭɯ ɤɨɧɢɱɟɫɤɢɯ 

ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɚɯ. 

ɉɨɞ ɤɪɵɲɤɢ ɜɫɟɯ ɩɨɞɲɢɩɧɢɤɨɜ ɩɨɫɬɚɜɥɟɧɵ ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɩɪɨɤɥɚɞɤɢ 

6 ɢɡ ɦɚɫɥɨɭɩɨɪɧɨɝɨ ɩɚɪɚɧɢɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɞ ɤɪɵɲɤɢ ɡɚɞɧɢɯ ɤɨɧɢɱɟɫɤɢɯ 

ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ 26 ɢ 28 ɭɫɬɚɧɨɜɥɟɧɵ ɫɬɚɥɶɧɵɟ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 

ɩɪɨɤɥɚɞɤɢ 27 ɬɨɥɳɢɧɨɣ 0,10, ɚ 0,25 ɦɦ, ɫɥɭɠɚɳɢɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɡɚɬɹɠɤɢ 

ɩɨɞɲɢɩɧɢɤɨɜ. ȼ ɦɟɫɬɚɯ ɜɵɯɨɞɚ ɧɚɪɭɠɭ ɜɚɥɨɜ 11, 22 ɢ 1 ɭɫɬɚɧɨɜɥɟɧɵ 

ɫɚɥɶɧɢɤɢ 4, ɫɧɚɛɠɟɧɧɵɟ ɨɬɪɚɠɚɬɟɥɹɦɢ 3, ɡɚɳɢɳɚɸɳɢɦɢ ɢɯ ɨɬ ɠɢɞɤɨɣ ɝɪɹɡɢ. 

Ⱦɥɹ ɜɵɤɥɸɱɟɧɢɹ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ ɦɭɮɬɭ 30 ɧɭɠɧɨ ɜɵɜɟɫɬɢ ɢɡ 

ɡɚɰɟɩɥɟɧɢɹ ɫ ɜɧɭɬɪɟɧɧɢɦ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɲɟɫɬɟɪɧɢ 29. Ɍɨɝɞɚ ɜɚɥ 1 ɢ 

ɲɟɫɬɟɪɧɹ 29 ɛɭɞɭɬ ɪɚɡɴɟɞɢɧɟɧɵ ɢ ɭɫɢɥɢɟ ɧɚ ɩɟɪɟɞɧɢɣ ɦɨɫɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɟ 

ɛɭɞɟɬ. 

Ɇɭɮɬɚ 30 ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɢɥɤɨɣ 33, ɭɤɪɟɩɥɟɧɧɨɣ ɩɚ ɩɨɥɡɭɧɟ 36. 

ɉɟɪɟɞɧɢɣ ɤɨɧɟɰ ɩɨɥɡɭɧɚ ɫɜɹɡɚɧ ɫ ɬɹɝɨɣ, ɢɞɭɳɟɣ ɤ ɪɵɱɚɝɭ ɜɤɥɸɱɟɧɢɹ 

ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ. Ɇɟɠɞɭ ɩɨɥɡɭɧɚɦɢ ɢ ɤɚɪɬɟɪɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɫɚɥɶɧɢɤɢ 34, 

ɩɨɞɠɢɦɚɟɦɵɟ ɝɚɣɤɚɦɢ 35. ȼ ɩɪɢɥɢɜɟ ɤɚɪɬɟɪɚ, ɧɚɞ ɩɨɥɡɭɧɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɵ 

ɮɢɤɫɚɬɨɪɵ 41, ɭɫɬɪɨɣɫɬɜɨ ɤɨɬɨɪɵɯ ɩɨɞɨɛɧɨ ɭɫɬɪɨɣɫɬɜɭ ɮɢɤɫɚɬɨɪɨɜ ɤɨɪɨɛɤɢ 

ɩɟɪɟɞɚɱ. 

ɍɫɬɪɨɣɫɬɜɨ ɤɚɪɞɚɧɧɨɣ ɩɟɪɟɞɚɱɢ. Ʉɚɪɞɚɧɧɚɹ ɩɟɪɟɞɚɱɚ ɚɜɬɨɦɨɛɢɥɹ 

ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɬɪɭɛɱɚɬɵɯ ɤɚɪɞɚɧɧɵɯ ɜɚɥɨɜ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ ɢ ɲɟɫɬɢ 

ɤɚɪɞɚɧɨɜ ɫ ɢɝɨɥɶɱɚɬɵɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ. Ɉɞɢɧ ɜɚɥ (ɩɪɨɦɟɠɭɬɨɱɧɵɣ) ɫɥɭɠɢɬ 

ɞɥɹ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɹ ɨɬ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɤ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɟ, ɚ ɞɜɚ ɞɪɭɝɢɯ 

(ɝɥɚɜɧɵɯ) ɜɚɥɚ — ɞɥɹ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɹ ɨɬ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ ɤ ɝɥɚɜɧɨɣ 

ɩɟɪɟɞɚɱɟ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ. 

Ƚɥɚɜɧɵɟ ɤɚɪɞɚɧɧɵɟ ɜɚɥɵ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ. ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɤɚɪɞɚɧɧɵɣ 

ɜɚɥ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɝɥɚɜɧɵɯ ɬɨɥɶɤɨ ɞɥɢɧɨɣ ɬɪɭɛɵ. ɍɫɬɪɨɣɫɬɜɨ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1.4. 
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Ɋɢɫɭɧɨɤ 1.4 - Ƚɥɚɜɧɵɣ ɤɚɪɞɚɧɧɵɣ ɜɚɥ 

Ʉ ɨɞɧɨɦɭ ɤɨɧɰɭ ɬɪɭɛɵ ɩɪɢɜɚɪɟɧɚ ɜɢɥɤɚ ɤɚɪɞɚɧɚ, ɚ ɤ ɞɪɭɝɨɦɭ. 

ɋɤɨɥɶɡɹɳɢɟ ɜɢɥɤɢ ɤɚɪɞɚɧɨɜ ɫɧɚɛɠɟɧɵ ɫɚɥɶɧɢɤɚɦɢ, ɭɞɟɪɠɢɜɚɸɳɢɦɢ ɜ 

ɲɥɢɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɫɦɚɡɤɭ ɢ ɩɪɟɞɨɯɪɚɧɹɸɳɢɦɢ ɢɯ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɦɟɫɬɨ ɪɚɛɨɬɵ ɫɚɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɫɚɦɢ ɫɚɥɶɧɢɤɢ ɡɚɤɪɵɬɵ 

ɝɨɮɪɢɪɨɜɚɧɧɵɦɢ ɪɟɡɢɧɨɜɵɦɢ ɱɟɯɥɚɦɢ. 

Ⱦɥɹ ɫɦɚɡɤɢ ɲɥɢɰɟɜ ɧɚ ɩɨɞɜɢɠɧɵɯ ɜɢɥɤɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɦɚɫɥɟɧɤɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɤɚɪɞɚɧɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1.5.  

 

1- ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 2- ɛɨɥɬ; 3- ɫɬɚɤɚɧ ɩɨɞɲɢɩɧɢɤɚ; 4- ɪɨɥɢɤ; 

5- ɤɪɵɲɤɚ; 6- ɡɚɦɤɨɜɚɹ ɲɚɣɛɚ; 7- ɫɚɥɶɧɢɤ; 8- ɤɪɟɫɬɨɜɢɧɚ; 9- ɦɚɫɥɟɧɤɚ 

Ɋɢɫɭɧɨɤ 1.5 – Ʉɚɪɞɚɧ ɜ ɫɛɨɪɟ 

 

Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɜɢɥɨɤ 10 ɢ 11, ɤɪɟɫɬɨɜɢɧɵ 8 ɢ ɱɟɬɵɪɟɯ ɢɝɨɥɶɱɚɬɵɯ 

ɩɨɞɲɢɩɧɢɤɨɜ,ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɜɢɥɤɚɯ ɧɚ ɲɢɩɚɯ ɤɪɟɫɬɨɜɢɧɵ. ɂɝɨɥɶɱɚɬɵɣ 

ɩɨɞɲɢɩɧɢɤ ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɤɚɧɱɢɤɚ 3, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɞɜɚɞɰɚɬɶɲɟɫɬɶ 
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ɬɨɧɤɢɯ ɫɬɚɥɶɧɵɯ ɪɨɥɢɤɨɜ (ɢɝɨɥ) 4. ɉɨɞɲɢɩɧɢɤɢ ɭɞɟɪɠɢɜɚɸɬɫɹ ɨɬ ɜɵɩɚɞɟɧɢɹ 

ɢɡ ɜɢɥɨɤ ɤɪɵɲɤɚɦɢ 5, ɩɪɢɜɟɪɧɭɬɵɦɢ ɤ ɜɢɥɤɚɦ ɛɨɥɬɚɦɢ 2. 

ɇɚ ɤɪɟɫɬɨɜɢɧɟ ɤɚɪɞɚɧɚ ɭɫɬɚɧɨɜɥɟɧɚ ɦɚɫɥɟɧɤɚ 9 ɞɥɹ ɩɨɞɜɨɞɚɫɦɚɡɤɢ ɤ 

ɩɨɞɲɢɩɧɢɤɚɦ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɵɬɟɤɚɧɢɹ ɫɦɚɡɤɢ ɢɡ ɩɨɞɲɢɩɧɢɤɨɜ, ɚ ɬɚɤɠɟ 

ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɢɯ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɦɟɠɞɭ ɩɨɞɲɢɩɧɢɤɚɦɢ ɢ ɬɟɥɨɦ 

ɤɪɟɫɬɨɜɢɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɫɚɥɶɧɢɤɢ 7. ȼ ɰɟɧɬɪɟ ɤɪɟɫɬɨɜɢɧɵ ɩɨɦɟɳɟɧ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 1, ɢɫɤɥɸɱɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ 

ɞɚɜɥɟɧɢɹ ɫɦɚɡɤɢ ɜɧɭɬɪɢ ɤɚɪɞɚɧɚ ɜɵɲɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɪɢ 

ɩɨɜɵɲɟɧɧɨɦ ɞɚɜɥɟɧɢɢ ɤɥɚɩɚɧ ɨɬɤɪɵɜɚɟɬɫɹ ɢ ɫɦɚɡɤɚ ɜɵɬɟɤɚɟɬ ɧɚɪɭɠɭ, 

ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɚɥɶɧɢɤɢ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɟɞɨɯɪɚɧɹɸɬɫɹ ɨɬ ɪɚɡɪɭɲɟɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɤɚɪɞɚɧɨɜ ɨɩɢɫɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɫɧɢɦɚɬɶ 

ɤɚɪɞɚɧɧɵɟ ɜɚɥɵ ɫ ɚɜɬɨɦɨɛɢɥɹ ɛɟɡ ɪɚɡɛɨɪɤɢ ɤɚɪɞɚɧɨɜ. ɉɨɷɬɨɦɭ ɪɚɡɛɨɪɤɚ ɢ 

ɫɛɨɪɤɚ ɤɚɪɞɚɧɨɜ ɦɨɝɭɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜɧɟ ɚɜɬɨɦɨɛɢɥɹ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɩɪɨɳɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɨɩɟɪɚɰɢɣ. 

ɍɫɬɪɨɣɫɬɜɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. Ƚɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥ 

ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɦɨɫɬɨɜ ɩɨ ɫɜɨɟɦɭ ɭɫɬɪɨɣɫɬɜɭ ɨɞɢɧɚɤɨɜɵ. 

Ɋɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ  ɭɫɬɚɧɨɜɥɟɧ ɜ ɝɧɟɡɞɟ, ɪɚɫɬɨɱɟɧɧɨɦ ɜ ɩɪɢɥɢɜɟ 

ɤɚɪɬɟɪɚ ɦɨɫɬɚ. ɗɬɨɬ ɩɨɞɲɢɩɧɢɤ ɜɨɫɩɪɢɧɢɦɚɟɬ ɬɨɥɶɤɨ ɪɚɞɢɚɥɶɧɵɟ ɭɫɢɥɢɹ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɧɚɪɭɲɚɥɨɫɶ ɩɪɚɜɢɥɶɧɨɟ ɡɚɰɟɩɥɟɧɢɟ ɲɟɫɬɟɪɟɧ ɝɥɚɜɧɨɣ 

ɩɟɪɟɞɚɱɢ ɜ ɫɥɭɱɚɟ ɢɯ ɞɟɮɨɪɦɚɰɢɢ, ɜ ɤɚɪɬɟɪɟ ɧɚ ɲɬɢɮɬɟ 23 ɭɫɬɚɧɨɜɥɟɧɚ 

ɭɩɨɪɧɚɹ ɩɥɚɫɬɢɧɚ 24, ɤɨɬɨɪɚɹ ɧɟ ɞɨɩɭɫɤɚɟɬ ɨɬɠɚɬɚɹ ɜɟɞɨɦɨɣ ɲɟɫɬɟɪɧɢ ɨɬ 

ɜɟɞɭɳɟɣ. 

Ɇɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦɢ ɨɛɨɣɦɚɦɢ ɩɨɞɲɢɩɧɢɤɨɜ 26 ɢ 29 ɩɨɦɟɳɟɧɵ 

ɪɚɫɩɨɪɧɚɹ ɜɬɭɥɤɚ 27 ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɩɪɨɤɥɚɞɤɢ 28 

ɬɨɥɳɢɧɨɣ 0,10, 0,16 ɢ 0,25 ɦɦ. ɂɡɦɟɧɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɤɥɚɞɨɤ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɟɝɭɥɢɪɨɜɤɚ ɡɚɡɨɪɨɜ ɜ ɩɨɞɲɢɩɧɢɤɚɯ. Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɤɥɚɞɨɤ 

ɩɪɢ ɪɟɝɭɥɢɪɨɜɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɩɨɬɪɟɛɧɨɫɬɢ. 

Ɇɟɠɞɭ ɮɥɚɧɰɟɦ ɫɬɚɤɚɧɚ 37 ɢ ɮɥɚɧɰɟɦ ɤɚɪɬɟɪɚ ɭɫɬɚɧɨɜɥɟɧɵ 

ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɩɪɨɤɥɚɞɤɢ 38. ɋɬɚɤɚɧ ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ ɡɚɤɪɵɬ ɤɪɵɲɤɨɣ 34, 

ɫɧɚɛɠɟɧɧɨɣ ɫɚɥɶɧɢɤɨɦ 30.  
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ɇɚ ɲɥɢɰɚɯ ɜɚɥɚ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ ɭɫɬɚɧɨɜɥɟɧ ɮɥɚɧɟɰ 31 ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɜɢɥɤɢ ɤɚɪɞɚɧɚ. Ʉ ɮɥɚɧɰɭ 31 ɩɪɢɜɚɪɟɧ ɨɬɪɚɠɚɬɟɥɶ 53, ɡɚɳɢɳɚɸɳɢɣ ɫɚɥɶɧɢɤ 

30 ɨɬ ɝɪɹɡɢ. ȼɟɞɨɦɚɹ ɲɟɫɬɟɪɧɹ 25 ɩɪɢɤɥɟɩɚɧɚ ɤ ɮɥɚɧɰɭ ɥɟɜɨɣ ɩɨɥɨɜɢɧɵ 

ɤɨɪɨɛɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ 21, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɤɚɪɬɟɪɟ ɧɚ ɤɨɧɢɱɟɫɤɢɯ 

ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɚɯ 19. 

1 ɢ 2 — ɤɨɧɢɱɟɫɤɢɟ ɪɨɥɢɤɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ; 3 - ɝɚɣɤɚ; 4 — ɫɬɨɩɨɪɧɚɹ 

ɲɚɣɛɚ; 5 — ɭɫɬɚɧɨɜɨɱɧɵɣ ɩɚɥɟɰ; 6 — ɤɨɧɬɪɝɚɣɤɚ; 7 — ɮɥɚɧɟɰ ɩɨɥɭɨɫɢ; 8— 

ɲɚɣɛɚ; 9 — ɝɚɣɤɚ; 10 — ɤɨɧɭɫɧɚɹ ɜɬɭɥɤɚ; 11 — ɩɪɨɤɥɚɞɤɚ; 12 — ɫɬɭɩɢɰɚ 

ɤɨɥɟɫɚ; 13 — ɫɚɥɶɧɢɤ; 14 — ɮɥɚɧɟɰ ɤɪɟɩɥɟɧɢɹ ɨɩɨɪɧɨɝɨ ɞɢɫɤɚ ɬɨɪɦɨɡɚ; 15 — 

ɩɥɨɳɚɞɤɚ ɤɪɟɩɥɟɧɢɹ ɪɟɫɫɨɪɵ;  

Ɋɢɫɭɧɨɤ 1.6 - ɍɫɬɪɨɣɫɬɜɨ  ɦɨɫɬɚ 

ȼ ɤɨɠɭɯɚɯ 16 ɩɨɥɭɨɫɟɣ ɩɨɦɟɳɟɧɵ ɫɚɥɶɧɢɤɢ 18, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɭɬɟɱɤɢ 

ɫɦɚɡɤɢ ɢɡ ɤɚɪɬɟɪɚ. ȼɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ ɤɚɪɬɟɪɚ ɫɨɨɛɳɚɟɬɫɹ ɫ ɚɬɦɨɫɮɟɪɨɣ 

ɱɟɪɟɡ ɫɚɩɭɧ 42. 

ɍɫɬɪɨɣɫɬɜɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. ɍɫɬɪɨɣɫɬɜɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫ. 1.7. 
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Ʉɨɪɨɛɤɚ ɞɢɮɟɪɟɧɰɢɚɥɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ 21 ɢ 44, ɫɬɹɧɭɬɵɯ 

ɛɨɥɬɚɦɢ 46. ȼ ɨɛɟɢɯ ɱɚɫɬɹɯ ɤɨɪɨɛɤɢ ɢɦɟɸɬɫɹ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɩɨɥɭɨɫɟɣ. 

 

16 — ɤɨɠɭɯ ɩɨɥɭɨɫɢ; 17 — ɩɨɥɭɨɫɶ; 18 — ɫɚɥɶɧɢɤ; 19 — ɤɨɧɢɱɟɫɤɢɣ 

ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ; 20 — ɫɚɬɟɥɥɢɬ; 21 — ɥɟɜɚɹ ɩɨɥɨɜɢɧɚ ɤɨɪɨɛɤɢ 

ɞɢɮɟɪɟɧɰɢɚɥɚ; 22 — ɲɚɣɛɚ; 23 — ɲɬɢɮɬ; 24 — ɭɩɨɪɧɚɹ ɩɥɚɫɬɢɧɚ; 25 — 

ɜɟɞɨɦɚɹ ɲɟɫɬɟɪɧɹ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ; 26— ɤɨɧɢɱɟɫɤɢɣ ɪɨɥɢɤɨɜɵɣ 

ɩɨɞɲɢɩɧɢɤ; 27 —ɪɚɫɩɨɪɧɚɹ ɜɬɭɥɤɚ; 28 — ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɩɪɨɤɥɚɞɤɢ; 29 — 

ɤɨɧɢɱɟɫɤɢɣ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ; 30 — ɫɚɥɶɧɢɤ; 31 — ɮɥɚɧɟɰ; 32 — ɝɚɣɤɚ; 

33 — ɨɬɪɚɠɚɬɟɥɶ ɫɚɥɶɧɢɤɚ30; 34 — ɤɪɵɲɤɚ ɫɬɚɤɚɧɚ 37; 35 — ɜɚɥ ɜɟɞɭɳɟɣ 

ɲɟɫɬɟɪɧɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ; 36— ɛɨɥɬ; 37 — ɫɬɚɤɚɧ; 38— ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 

ɩɪɨɤɥɚɞɤɢ; 39— ɜɟɞɭɳɚɹ ɲɟɫɬɟɪɧɹ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ; 40 — ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ 

ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ; 41 — ɩɪɚɜɚɹ ɱɚɫɬɶ ɤɚɪɬɟɪɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ; 42 — 

ɫɚɩɭɧ; 43 — ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɜɨɞɚ ɬɨɪɦɨɡɧɨɣ ɠɢɞɤɨɫɬɢ ɤ ɪɚɛɨɱɟɦɭ ɰɢɥɢɧɞɪɭ 

ɬɨɪɦɨɡɚ ɩɪɚɜɨɝɨ ɤɨɥɟɫɚ; 44 — ɩɪɚɜɚɹ ɩɨɥɨɜɢɧɚ ɤɨɪɨɛɤɢ ɞɢɮɟɪɟɧɰɢɚɥɚ; 45— 

ɨɬɜɟɪɫɬɢɟ ɜ ɩɨɥɭɨɫɟɜɨɣ ɲɟɫɬɟɪɧɟ; 46 — ɛɨɥɬ; 47 —ɥɟɜɚɹ ɱɚɫɬɶ ɤɚɪɬɟɪɚ 

ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ; 48 — ɩɨɥɭɨɫɟɜɚɹ ɲɟɫɬɟɪɧɹ; 49 — ɲɚɣɛɚ; 60 — ɤɪɟɫɬɨɜɢɧɚ 
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ɫɚɬɟɥɥɢɬɨɜ; 51 — ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɜɨɞɚ ɬɨɪɦɨɡɧɨɣ ɠɢɞɤɨɫɬɢ ɤ ɪɚɛɨɱɟɦɭ 

ɰɢɥɢɧɞɪɭ ɬɨɪɦɨɡɚ ɥɟɜɨɝɨ ɤɨɥɟɫɚ.  

Ɋɢɫɭɧɨɤ 1.7 - ɍɫɬɪɨɣɫɬɜɨ   ɞɢɮɮɟɪɟɧɰɢɚɥɚ  

 

ȼ ɩɥɨɫɤɨɫɬɢ ɪɚɡɴɟɦɚ ɤɨɪɨɛɤɢ ɜɵɩɨɥɧɟɧɨ ɱɟɬɵɪɟ ɝɧɟɡɞɚ, ɜ ɤɨɬɨɪɵɟ 

ɜɯɨɞɹɬ ɰɚɩɮɵ ɤɪɟɫɬɨɜɢɧɵ 50 ɫɚɬɟɥɥɢɬɨɜ. ɇɚ ɰɚɩɮɚɯ ɤɪɟɫɬɨɜɢɧɵ ɫɜɨɛɨɞɧɨ 

ɫɢɞɹɬ ɱɟɬɵɪɟ ɫɚɬɟɥɥɢɬɚ 20, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɨɫɬɨɹɧɧɨɦ ɡɚɰɟɩɥɟɧɢɢ ɫ 

ɩɨɥɭɨɫɟɜɵɦɢ ɲɟɫɬɟɪɧɹɦɢ 48, ɤɨɬɨɪɵɟ ɰɟɧɬɪɢɪɭɸɬɫɹ ɜ ɝɧɟɡɞɚɯ, ɪɚɫɬɨɱɟɧɧɵɯ 

ɜ ɤɨɪɨɛɤɟ ɞɢɮɟɪɟɧɰɢɚɥɚ.  

Ɂɚɦɟɧɚ ɛɪɨɧɡɨɜɵɯ ɲɚɣɛ ɧɨɜɵɦɢ ɤɨɦɩɟɧɫɢɪɭɟɬ ɬɚɤɠɟ ɢɡɧɨɫ 

ɫɨɩɪɹɠɟɧɧɵɯ ɞɟɬɚɥɟɣ. ȼɫɟ ɞɟɬɚɥɢ ɞɢɮɟɪɟɧɰɢɚɥɚ ɫɦɚɡɵɜɚɸɬɫɹ ɦɚɫɥɨɦ, 

ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɤɚɪɬɟɪɟ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. ɇɚ ɰɚɩɮɚɯ ɤɨɬɨɪɨɣ ɫɞɟɥɚɧɵ 

ɫɩɟɰɢɚɥɶɧɵɟ ɥɵɫɤɢ ɞɥɹ ɩɪɨɯɨɞɚ ɦɚɫɥɚ. 

Ⱦɥɹ ɧɚɞɟɠɧɨɣ ɫɦɚɡɤɢ ɬɨɪɰɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɥɭɨɫɟɜɵɯ ɲɟɫɬɟɪɟɧ ɜ 

ɧɢɯ ɩɪɨɫɜɟɪɥɟɧɵ ɨɬɜɟɪɫɬɢɹ 45, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɫɦɚɡɤɚ ɩɨɢ ɪɚɛɨɬɟ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɩɪɨɯɨɞɢɬ ɤ ɬɪɭɳɢɦɫɹ ɩɨɜɟɪɯɧɨɫɬɹɦ. 

Ⱦɥɹ ɬɨɣ ɠɟ ɰɟɥɢ ɜ ɲɚɣɛɚɯ 49 ɢɦɟɸɬɫɹ ɨɬɜɟɪɫɬɢɹ, ɜɵɩɨɥɧɹɸɳɢɟ 

ɮɭɧɤɰɢɸ ɦɚɫɥɹɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɜɧɨɦɟɪɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɦɚɡɤɢ ɩɨ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

 

1.2 ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɢ ɪɟɝɭɥɢɪɨɜɤɚ ɫɰɟɩɥɟɧɢɹ  

 

ȼ ɪɚɛɨɬɟ ɦɟɯɚɧɢɡɦɚ ɫɰɟɩɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɞɜɟ ɨɫɧɨɜɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ: 

ɧɟɩɨɥɧɨɟ ɜɤɥɸɱɟɧɢɟ (ɫɰɟɩɥɟɧɢɟ ɩɪɨɛɭɤɫɨɜɵɜɚɟɬ) ɢ ɧɟɩɨɥɧɨɟ ɜɵɤɥɸɱɟɧɢɟ 

(ɫɰɟɩɥɟɧɢɟ ɜɟɞɟɬ). 

ɉɪɢ ɧɟɩɨɥɧɨɦ ɜɤɥɸɱɟɧɢɢ ɫɰɟɩɥɟɧɢɹ ɞɢɫɤɢ ɩɪɨɫɤɚɥɶɡɵɜɚɸɬ ɨɞɢɧ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɨɦɭ ɢɡɧɨɫɭ ɮɪɢɤɰɢɨɧɧɵɯ 

ɧɚɤɥɚɞɨɤ ɜɟɞɨɦɨɝɨ ɞɢɫɤɚ. 

ɉɪɢɱɢɧɚɦɢ ɧɟɩɨɥɧɨɝɨ ɜɵɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ: 

1. ɛɨɥɶɲɨɣ ɫɜɨɛɨɞɧɵɣ ɯɨɞ ɩɟɞɚɥɢ,  
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2. ɩɟɪɟɤɨɫ ɢ ɡɚɟɞɚɧɢɟ ɪɵɱɚɠɤɨɜ ɜɵɤɥɸɱɟɧɢɹ,  

3. ɡɚɟɞɚɧɢɟ ɢ ɤɨɪɨɛɥɟɧɢɟ ɜɟɞɨɦɨɝɨ ɞɢɫɤɚ. 

 ɉɪɢ ɧɟɩɨɥɧɨɦ ɜɵɤɥɸɱɟɧɢɢ ɫɰɟɩɥɟɧɢɹ ɞɜɢɝɚɬɟɥɶ ɩɨɥɧɨɫɬɶɸ ɧɟ 

ɨɬɴɟɞɢɧɹɟɬɫɹ ɨɬ ɬɪɚɧɫɦɢɫɫɢɢ, ɱɬɨ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɩɪɢɜɨɞɢɬ ɤ 

ɛɨɥɶɲɨɦɭ ɢɡɧɨɫɭ ɮɪɢɤɰɢɨɧɧɵɯ ɧɚɤɥɚɞɨɤ ɜɟɞɨɦɨɝɨ ɞɢɫɤɚ. ȼɧɟɲɧɢɦ 

ɩɪɢɡɧɚɤɨɦ ɞɚɧɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɬɪɭɞɧɨɫɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ 

ɲɟɫɬɟɪɟɧ ɜ ɤɨɪɨɛɤɟ ɩɟɪɟɞɚɱ, ɫɨɩɪɨɜɨɠɞɚɟɦɨɝɨ ɯɚɪɚɤɬɟɪɧɵɦ ɲɭɦɨɦ. 

Ɉɛɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɱɚɳɟ ɜɫɟɝɨ ɜɨɡɧɢɤɚɸɬ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ 

ɪɟɝɭɥɢɪɨɜɤɢ ɫɰɟɩɥɟɧɢɹ. Ɇɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦɢ ɤɨɧɰɚɦɢ ɪɵɱɚɠɤɨɜ ɢ 

ɩɨɞɲɢɩɧɢɤɨɦ ɦɭɮɬɵ  ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɫɰɟɩɥɟɧɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɡɨɪ 3...4 

ɦɦ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ ɩɨ ɦɟɪɟ 

ɢɡɧɨɫɚ ɮɪɢɤɰɢɨɧɧɵɯ ɧɚɤɥɚɞɨɤ ɜɟɞɨɦɨɝɨ ɞɢɫɤɚ. ɗɬɨɦɭ ɡɚɡɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɜɨɛɨɞɧɵɣ ɯɨɞ ɩɟɞɚɥɢ, ɪɚɜɧɵɣ 35…45 ɦɦ. 

ɍɤɚɡɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɡɚɡɨɪɚ ɢ ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɩɟɞɚɥɢ ɨɬɧɨɫɹɬɫɹ ɤ 

ɧɟɪɚɛɨɬɚɸɳɟɦɭ ɞɜɢɝɚɬɟɥɸ. ɉɪɢ ɪɚɛɨɬɚɸɳɟɦ ɞɜɢɝɚɬɟɥɟ, ɩɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ 

ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ, ɛɥɚɝɨɞɚɪɹ ɭɜɟɥɢɱɟɧɢɸ ɧɚɠɢɦɧɨɝɨ ɭɫɢɥɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɞɟɣɫɬɜɢɹ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɝɪɭɡɢɤɨɜ, ɫɟɤɬɨɪɵ  ɜɟɞɨɦɨɝɨ ɞɢɫɤɚ 

ɜɵɩɪɹɦɥɹɸɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɫɜɨɛɨɞɧɵɣ ɯɨɞ ɩɟɞɚɥɢ ɩɨɫɬɟɩɟɧɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɩɪɢ 2500...2800 ɦɢɧ-1 ɫɨɫɬɚɜɥɹɟɬ 20...25 ɦɦ. 

ɋɜɨɛɨɞɧɵɣ ɯɨɞ ɩɟɞɚɥɢ ɫɰɟɩɥɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɞɥɢɧɵ ɬɹɝɢ 

ɩɭɬɟɦ ɨɬɜɟɪɬɵɜɚɧɢɹ ɢɥɢ ɡɚɜɟɪɬɵɜɚɧɢɹ ɝɚɣɤɢ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ ɩɟɞɚɥɢ ɝɚɣɤɭ ɧɭɠɧɨ ɨɬɜɟɪɧɭɬɶ, ɚ ɞɥɹ 

ɭɦɟɧɶɲɟɧɢɹ ɡɚɜɟɪɧɭɬɶ. Ʉɪɨɦɟ ɭɤɚɡɚɧɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ, ɜ ɫɰɟɩɥɟɧɢɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɬɨɪɚɹ ɪɟɝɭɥɢɪɨɜɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɨɞɢɧɚɤɨɜɵɣ ɡɚɡɨɪ 

ɦɟɠɞɭ ɩɨɞɲɢɩɧɢɤɨɦ ɜɵɠɢɦɧɨɣ ɦɭɮɬɵ ɢ ɜɧɭɬɪɟɧɧɢɦɢ ɤɨɧɰɚɦɢ ɪɵɱɚɠɤɨɜ 

ɜɵɤɥɸɱɟɧɢɹ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɫɥɭɠɚɬ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɜɢɧɬɵ 4, ɜɜɟɪɧɭɬɵɟ ɜ 

ɪɵɱɚɠɤɢ ɜɵɤɥɸɱɟɧɢɹ. 

ɗɬɚ ɪɟɝɭɥɢɪɨɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɡɚɜɨɞɟ ɩɪɢ ɫɛɨɪɤɟ ɫɰɟɩɥɟɧɢɹ, ɢ ɩɨ 

ɨɤɨɧɱɚɧɢɢ ɟɟ ɜɢɧɬɵ ɲɩɥɢɧɬɭɸɬɫɹ. 
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ɉɪɨɢɡɜɨɞɢɬɶ ɭɤɚɡɚɧɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɬɟɝɨɪɢɱɟɫɤɢ 

ɡɚɩɪɟɳɚɟɬɫɹ. 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɢ ɭɯɨɞ ɤɚɪɞɚɧɧɨɣ ɩɟɪɟɞɚɱɢ. ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɤɚɪɞɚɧɧɨɣ 

ɩɟɪɟɞɚɱɢ ɜ ɨɫɧɨɜɧɨɦ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɢɡɧɨɫɟ ɢɝɨɥɶɱɚɬɵɯ ɩɨɞɲɢɩɧɢɤɨɜ, ɚ 

ɬɚɤɠɟ ɜ ɢɡɧɨɫɟ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɩɨɞɜɢɠɧɵɯ ɜɢɥɨɤ 

ɤɚɪɞɚɧɨɜ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɦɚɡɵɜɚɬɶ ɢɝɨɥɶɱɚɬɵɟ ɩɨɞɲɢɩɧɢɤɢ ɢ ɲɥɢɰɟɜɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɫɤɨɥɶɡɹɳɢɯ ɜɢɥɨɤ ɤɚɪɞɚɧɨɜ. ɉɨɞɲɢɩɧɢɤɢ ɤɚɪɞɚɧɨɜ ɞɨɥɠɧɵ 

ɫɦɚɡɵɜɚɬɶɫɹ ɥɟɬɨɦ — ɧɢɝɪɨɥɨɦ ɥɟɬɧɢɦ, ɚ ɡɢɦɨɣ — ɧɢɝɪɨɥɨɦ ɡɢɦɧɢɦ. 

ɒɥɢɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɡɢɦɨɣ ɢ ɥɟɬɨɦ ɫɦɚɡɵɜɚɸɬɫɹ ɥɢɞɨɥɨɦ. 

 

1.3 Ɉɛɫɥɭɠɢɜɚɧɢɟ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɢ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ 

 

ɍɯɨɞ ɡɚ ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ. ɍɯɨɞ ɡɚ ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɪɨɜɟɪɤɟ ɤɚɱɟɫɬɜɚ ɢ ɩɨɞɞɟɪɠɚɧɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɦɚɡɤɢ, ɚ ɬɚɤɠɟ ɜ 

ɫɦɟɧɟ ɫɦɚɡɤɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 6000 ɤɦ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ, ɫɦɟɧɚ ɫɦɚɡɤɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɜɟɫɧɨɣ ɢ ɨɫɟɧɶɸ. ɉɪɨɜɟɪɹɬɶ ɭɪɨɜɟɧɶ ɫɦɚɡɤɢ ɫɥɟɞɭɟɬ ɱɟɪɟɡ ɤɚɠɞɭɸ 1000 ɤɦ 

ɩɪɨɛɟɝɚ. Ⱦɥɹ ɫɦɚɡɤɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɩɪɢɦɟɧɹɬɶ ɥɟɬɨɦ ɧɢɝɪɨɥ ɥɟɬɧɢɣ, ɡɢɦɨɣ 

ɧɢɝɪɨɥ ɡɢɦɧɢɣ. 

ɋɩɭɫɤɚɬɶ ɨɬɪɚɛɨɬɚɧɧɨɟ ɦɚɫɥɨ ɢɡ ɤɚɪɬɟɪɚ ɧɭɠɧɨ ɬɟɩɥɵɦ, ɬ. ɟ. ɬɨɬɱɚɫ 

ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ. ȿɫɥɢ ɦɚɫɥɨ ɡɚɝɪɹɡɧɟɧɨ ɢɥɢ ɜ ɧɟɦ ɦɧɨɝɨ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɵɥɢ, ɬɨ ɩɨɫɥɟ ɫɩɭɫɤɚ ɟɝɨ ɤɨɪɨɛɤɭ ɩɟɪɟɞɚɱ ɧɭɠɧɨ ɩɪɨɦɵɬɶ 

ɤɟɪɨɫɢɧɨɦ. 

Ⱦɥɹ ɩɪɨɦɵɜɤɢ ɤɚɪɬɟɪɚ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɫɥɟɞɭɟɬ: 

1) ɨɬɜɟɪɧɭɬɶ ɩɪɨɛɤɭ ɧɚɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɢ ɡɚɥɢɬɶ ɜ ɤɚɪɬɟɪ 1…2 ɥ 

ɤɟɪɨɫɢɧɚ; 

2) ɪɵɱɚɝ ɜɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ ɩɨɫɬɚɜɢɬɶ ɜ 

ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɜɤɥɸɱɢɬɶ ɩɟɪɜɭɸ ɩɟɪɟɞɚɱɭ ɜ ɤɨɪɨɛɤɟ ɩɟɪɟɞɚɱ; 
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3) ɡɚɜɟɫɬɢ ɞɜɢɝɚɬɟɥɶ ɢ ɞɚɬɶ ɟɦɭ ɩɨɪɚɛɨɬɚɬɶ ɧɚ ɦɚɥɵɯ ɨɛɨɪɨɬɚɯ 1…2 

ɦɢɧɭɬɵ, ɩɨɫɥɟ ɱɟɝɨ ɫɩɭɫɬɢɬɶ ɩɪɨɦɵɜɨɱɧɵɣ ɤɟɪɨɫɢɧ. 

ɉɨɫɥɟ ɩɪɨɦɵɜɤɢ ɤɨɪɨɛɤɭ ɩɟɪɟɞɚɱ ɫɥɟɞɭɟɬ ɡɚɩɨɥɧɢɬɶ ɫɜɟɠɢɦ ɦɚɫɥɨɦ ɞɨ 

ɭɪɨɜɧɹ ɧɚɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. ɉɪɨɛɤɢ ɧɚɥɢɜɧɨɝɨ ɢ ɫɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɣ 

ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟɝɞɚ ɩɥɨɬɧɨ ɡɚɜɟɪɧɭɬɵ. 

Ɋɟɝɭɥɢɪɨɜɤɚ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɚɜɢɥɶɧɨɦ 

ɭɫɬɚɧɨɜɥɟɧɢɢ ɞɥɢɧ ɬɹɝ 7 ɢ 8, ɬ. ɟ. ɩɨɥɨɠɟɧɢɣ ɪɵɱɚɝɨɜ 2 ɢ 3,ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɩɨɥɧɨɬɭ ɜɤɥɸɱɟɧɢɹ ɲɟɫɬɟɪɧɢ 12 (ɪɢɫ. 1.3)ɢ ɦɭɮɬɵ 30 ɜɤɥɸɱɟɧɢɹ ɩɟɪɟɞɧɟɝɨ 

ɦɨɫɬɚ, ɚ ɬɚɤɠɟ ɜ ɩɪɚɜɢɥɶɧɨɣ ɡɚɬɹɠɤɟ ɤɨɧɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ. 

Ɋɟɝɭɥɢɪɨɜɤɚ ɡɚɬɹɠɤɢ ɤɨɧɢɱɟɫɤɢɯ ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɱɢɫɥɚ ɩɪɨɤɥɚɞɨɤ 27, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɩɨɞ 

ɤɪɵɲɤɢ ɡɚɞɧɢɯ ɩɨɞɲɢɩɧɢɤɨɜ 26 ɢ 28. ɉɪɢ ɩɪɚɜɢɥɶɧɨɣ ɪɟɝɭɥɢɪɨɜɤɟ 

ɩɨɞɲɢɩɧɢɤɨɜ ɜɚɥɵ 1 ɢ 25 ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɥɸɮɬɚ ɩɨ ɨɫɢ. 

 ɉɪɨɜɟɪɤɚ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɫɦɚɡɚɧɧɵɯ ɲɟɫɬɟɪɧɹɯ ɢ 

ɩɨɞɲɢɩɧɢɤɚɯ, ɧɨ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɦɚɡɤɢ ɜ ɤɚɪɬɟɪɟ. 

ɍɯɨɞ ɡɚ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɛɥɸɞɟɧɢɢ ɡɚ ɟɟ 

ɤɪɟɩɥɟɧɢɟɦ, ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɦɚɡɤɢ ɜ ɤɚɪɬɟɪɟ ɢ ɜ 

ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɦɟɧɟ ɦɚɫɥɚ. ɋɨɪɬ ɦɚɫɥɚ, ɚ ɬɚɤɠɟ ɫɪɨɤɢ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɢ 

ɫɦɟɧɵ ɫɦɚɡɤɢ ɬɟ ɠɟ, ɱɬɨ ɢ ɞɥɹ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 

ɋɦɚɡɤɚ ɜɬɭɥɨɤ ɩɪɢɜɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɱɟɪɟɡ ɤɚɠɞɭɸ 1000 ɤɦ ɩɪɨɛɟɝɚ ɡɢɦɨɣ ɢ ɥɟɬɨɦ ɥɢɞɨɥɨɦ. 

ɑɟɪɟɡ ɭɤɚɡɚɧɧɵɣ ɫɪɨɤ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɫɧɢɦɚɬɶ ɢ ɩɪɨɦɵɜɚɬɶ ɫɚɩɭɧ 

ɤɚɪɬɟɪɚ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ. 

 

1.4 Ɉɛɫɥɭɠɢɜɚɧɢɟ ɜɟɞɭщɢɯ ɦɨɫɬɨɜ 

 

Ɋɟɝɭɥɢɪɨɜɤɚ ɢ ɭɯɨɞ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. ȼ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɟ ɚɜɬɨɦɨɛɢɥɹ 

ɩɪɢ ɫɛɨɪɤɟ ɧɚ ɡɚɜɨɞɟ ɪɟɝɭɥɢɪɭɸɬɫɹ ɬɨɥɶɤɨ ɤɨɧɢɱɟɫɤɢɟ ɪɨɥɢɤɨɜɤɟ 

ɩɨɞɲɢɩɧɢɤɢ ɜɚɥɚ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ. ɉɨɞɲɢɩɧɢɤɢ ɤɨɪɨɛɤɢ ɞɢɮɟɪɟɧɰɢɚɥɚ ɢ 

ɡɚɰɟɩɥɟɧɢɟ ɲɟɫɬɟɪɟɧ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ 
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ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ ɧɟ ɪɟɝɭɥɢɪɭɸɬɫɹ. Ɍɨɥɳɢɧɚ ɩɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɚɪɬɟɪɨɦ 

ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɢ ɟɝɨ ɤɪɵɲɤɨɣ ɜ ɫɠɚɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɬ. ɟ. ɩɨɫɥɟ ɡɚɬɹɠɤɢ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɛɨɥɬɨɜ ɤɚɪɬɟɪɚ, ɞɨɥɠɧɚ ɛɵɬɶ 0,15 ɦɦ. 

ɇɚɬɹɝ ɩɨɞɲɢɩɧɢɤɨɜ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɪɟɝɭɥɢɪɨɜɚɧ. 

ɉɨɞɲɢɩɧɢɤɢ ɪɟɝɭɥɢɪɭɸɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɤɥɚɞɨɤ. ɉɨɫɥɟ 

ɨɤɨɧɱɚɧɢɹ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨɞɲɢɩɧɢɤɨɜ ɝɚɣɤɚ  ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɜɟɪɧɭɬɚ ɞɨɨɬɤɚɡɚ 

ɢ ɡɚɲɩɥɢɧɬɨɜɚɧɚ. 

Ʉɚɤ ɭɤɚɡɵɜɚɥɨɫɶ ɜɵɲɟ, ɪɟɝɭɥɢɪɨɜɤɚ ɡɚɡɨɪɚ ɜ ɲɟɫɬɟɪɧɹɯ ɝɥɚɜɧɨɣ 

ɩɟɪɟɞɚɱɢ ɧɚ ɡɚɜɨɞɟ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ. ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɥɭɱɚɟ 

ɩɨɹɜɥɟɧɢɹ ɛɨɥɶɲɨɝɨ ɡɚɡɨɪɚ ɜɫɥɟɞɫɬɜɢɟ ɢɡɧɨɫɚ ɞɟɬɚɥɟɣ, ɪɟɝɭɥɢɪɨɜɤɚ ɟɝɨ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɧɹɬɢɟɦ ɱɚɫɬɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɩɪɨɤɥɚɞɨɤ. ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ 

ɫɬɪɟɦɢɬɶɫɹ ɤ ɬɨɦɭ, ɱɬɨɛɵ ɛɨɤɨɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ ɲɟɫɬɟɪɧɹɦɢ ɝɥɚɜɧɨɣ 

ɩɟɪɟɞɚɱɢ ɧɚɯɨɞɢɥɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,1…0,4 ɦɦ. 

ɍɯɨɞ ɡɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɟɣ ɢ ɞɢɮɟɪɟɧɰɢɚɥɨɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɨɞɞɟɪɠɚɧɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɦɚɡɤɢ ɜ ɤɚɪɬɟɪɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɟɟ 

ɫɦɟɧɟ. 

ɍɯɨɞ ɡɚ ɦɨɫɬɚɦɢ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɞɬɟɤɚɧɢɹ ɫɦɚɡɤɢ ɧɭɠɧɨ ɩɨɞɬɹɧɭɬɶ 

ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ. ȿɫɥɢ ɠɟ ɩɨɞɬɹɠɤɨɣ ɛɨɥɬɨɜ ɬɟɱɶ ɦɚɫɥɚ ɧɟ ɭɫɬɪɚɧɹɟɬɫɹ, 

ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɩɪɨɤɥɚɞɨɤ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɬɪɟɛɭɟɬɫɹ ɱɚɫɬɢɱɧɚɹ 

ɪɚɡɛɨɪɤɚ ɦɨɫɬɚ, ɤɨɬɨɪɭɸ ɠɟɥɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɜ ɦɚɫɬɟɪɫɤɨɣ. ɇɟɨɛɯɨɞɢɦɨ 

ɫɥɟɞɢɬɶ ɬɚɤɠɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɩɪɨɛɤɢ ɦɚɫɥɨɧɚɥɢɜɧɨɝɨ ɢ ɫɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɣ 

ɛɵɥɢ ɜɫɟɝɞɚ ɯɨɪɨɲɨ ɡɚɬɹɧɭɬɵ. ɉɟɪɢɨɞɢɱɟɫɤɢ ɫɥɟɞɭɟɬ ɨɱɢɳɚɬɶ ɨɬ ɝɪɹɡɢ ɢ 

ɩɪɨɦɵɜɚɬɶ ɫɚɩɭɧɵ ɤɚɪɬɟɪɨɜ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. 

Ɂɚɬɹɠɤɭ ɩɨɞɲɢɩɧɢɤɨɜ ɤɨɥɟɫ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɩɨɤɚɱɢɜɚɧɢɟɦ ɫɬɭɩɢɰɵ 

ɜɞɨɥɶ ɨɫɢ (ɨɬ ɫɟɛɹ ɢ ɧɚ ɫɟɛɹ), ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɧɹɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɫɬɨɪɨɧɭ ɦɨɫɬɚ ɞɨɦɤɪɚɬɨɦ. 

ɉɪɢ ɩɪɚɜɢɥɶɧɨɣ ɪɟɝɭɥɢɪɨɜɤɟ ɥɸɮɬɚ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ, ɢ 

ɤɨɥɟɫɨ ɞɨɥɠɧɨ ɫɜɨɛɨɞɧɨ ɜɪɚɳɚɬɶɫɹ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɱɪɟɡɦɟɪɧɚɹ 

ɡɚɬɹɠɤɚ ɩɨɞɲɢɩɧɢɤɨɜ ɜɪɟɞɧɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɜɵɡɵɜɚɟɬ ɧɚɝɪɟɜ ɩɨɞɲɢɩɧɢɤɨɜ ɢ 

ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɢɯ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɟɞɚɧɢɸ 
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ɪɨɥɢɤɨɜ ɢ ɪɚɡɪɭɲɟɧɢɸ ɩɨɞɲɢɩɧɢɤɚ. Ȼɨɥɶɲɨɣ ɡɚɡɨɪ ɬɚɤɠɟ ɜɪɟɞɟɧ,ɬɚɤ ɤɚɤ 

ɜɵɡɵɜɚɟɬ ɛɨɥɶɲɭɸ ɭɞɚɪɧɭɸ ɧɚɝɪɭɡɤɭ, ɜɫɥɟɞɫɬɜɢɟ ɤɨɬɨɪɨɣ ɩɨɥɭɱɚɟɬɫɹ 

ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɩɨɞɲɢɩɧɢɤɨɜ. 

ɉɪɢ ɩɪɚɜɢɥɶɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɯ ɩɨɞɲɢɩɧɢɤɚɯ ɩɪɢɱɢɧɨɣ ɬɭɝɨɝɨ 

ɜɪɚɳɟɧɢɹ ɤɨɥɟɫ ɦɨɠɟɬ ɛɵɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɢɫɩɪɚɜɧɨɫɬɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɧɟɨɛɯɨɞɢɦɨ: 

1) ɩɨɞɧɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɨɫɬ ɞɨɦɤɪɚɬɨɦ ɢ ɩɨɞɫɬɚɜɢɬɶ ɩɨɞ ɧɟɝɨ ɞɜɟ 

ɧɚɞɟɠɧɵɟ ɩɨɞɫɬɚɜɤɢ; 

2) ɩɨɫɬɚɜɢɬɶ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ (ɢɥɢ ɪɚɡɞɚɬɨɱɧɨɣ 

ɤɨɪɨɛɤɨɣ) ɜ ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ; 

3) ɜɪɚɳɚɬɶ ɜɪɭɱɧɭɸ ɨɞɧɨ ɢɡ ɤɨɥɟɫ. 

ȿɫɥɢ ɤɚɪɬɟɪ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɩɟɪɟɝɪɟɜɚɟɬɫɹ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɧɢɬɶ 

ɩɪɢɱɢɧɭ ɷɬɨɝɨ. ɋɢɥɶɧɵɣ ɧɚɝɪɟɜ ɤɚɪɬɟɪɚ ɜɨɡɦɨɠɟɧ ɜɫɥɟɞɫɬɜɢɟ ɬɭɝɨɣ ɡɚɬɹɠɤɢ 

ɩɨɞɲɢɩɧɢɤɨɜ ɜɚɥɚ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ, ɧɟɞɨɫɬɚɬɤɚ ɢɥɢ 

ɩɥɨɯɨɝɨ ɤɚɱɟɫɬɜɚ ɦɚɫɥɚ. 

ɉɨɞɲɢɩɧɢɤɢ ɲɤɜɨɪɧɟɣ ɩɨɜɨɪɨɬɧɵɯ ɰɚɩɮ ɢ ɤɚɪɞɚɧɵ ɩɪɢɜɨɞɚ ɤ 

ɩɟɪɟɞɧɢɦ ɤɨɥɟɫɚɦ ɥɟɬɨɦ ɢ ɡɢɦɨɣ ɞɨɥɠɧɵ ɫɦɚɡɵɜɚɬɶɫɹ ɧɢɝɪɨɥɨɦ. 

Ɂɚɩɨɥɧɹɬɶ ɩɨɞɲɢɩɧɢɤɢ ɢ ɤɚɪɞɚɧ ɫɦɚɡɤɨɣ ɧɭɠɧɨ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɫɦɚɡɤɚ 

ɩɪɢ ɜɵɜɟɪɧɭɬɨɣ ɩɪɨɛɤɟ  ɧɟ ɧɚɱɧɟɬ ɜɵɯɨɞɢɬɶ ɱɟɪɟɡ ɤɨɧɬɪɨɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ 

ɧɚɪɭɠɭ. 

ɉɨɞɲɢɩɧɢɤɢ ɩɟɪɟɞɧɢɯ ɢ ɡɚɞɧɢɯ ɤɨɥɟɫ ɞɨɥɠɧɵ ɫɦɚɡɵɜɚɬɶɫɹ ɥɟɬɨɦ ɢ 

ɡɢɦɨɣ ɥɢɬɨɥɨɦ. Ɇɟɧɹɬɶ ɫɦɚɡɤɭ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɧɭɠɧɨ ɱɟɪɟɡ ɤɚɠɞɵɟ 16000 ɤɦ 

ɩɪɨɛɟɝɚ. 
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2 ɉɊɈȿɄɌɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ  

 
2.1  Ɋɚɫɱɟɬ ɩɪɨɝɪɚɦɦы ɪɟɦɨɧɬɚ  

 
ȼ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɩɪɨɟɤɬɟ  ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ  ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬ 

ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ ɬɟɯɧɢɤɢ  ɩɨ ɡɚɞɚɧɢɸ ɞɢɩɥɨɦɧɨɝɨ 

ɪɭɤɨɜɨɞɢɬɟɥɹ. 

Ɍɚɛɥɢɰɚ 2.1 –Ⱦɚɧɧɵɟ ɩɨ ɡɚɞɚɧɢɸ 

 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɞɥɟɠɚɳɢɯ  ɪɟɦɨɧɬɭ ɡɚ  ɝɨɞ ni. ɨɩɪɟɞɟɥɹɟɬɫɹ Д  Ж: 

 ni.=Nɚ. Ʉɡ Ʉɜ·Ʉɨɯɜ., (2.1.) 

ɝɞɟ– Nɚ. – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ i-ɨɣ ɦɚɪɤɢ; 

Ʉɨɯɜ. – ɤɨɷɮɮɢɰɢɟɧɬ ɨɯɜɚɬɚ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ i-ɨɣ ɦɚɪɤɢ ɪɟɦɨɧɬɨɦ ; 

 Ʉɜ. – ɩɨɩɪɚɜ. ɤɨɷɮ-ɬ ɤ ɤɨɷɮɮɢɰɢɟɧɬɭ ɨɯɜɚɬɚ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ i-ɨɣ 

ɦɚɪɤɢ,  ɫ ɭɱɟɬɨɦ ɢɯ ɜɨɡɪɚɫɬɚ (ɪɢɫ7.6 Д  Ж); 

Ʉɡ – ɩɨ ɩɨɩɪɚɜ. ɤɨɷɮ-ɬ ɤ ɤɨɷɮɮɢɰɢɟɧɬɭ ɨɯɜɚɬɚ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ i-ɨɣ 

ɦɚɪɤɢ,  ɫ ɭɱɟɬɨɦ ɡɨɧɚɥɶɧɨɫɬɢ  (ɩɨ ɬɚɛɥɢɰɟ ɉ1.12 Ʉɡ =1,05[  ]). 

ɇɚɩɪɢɦɟɪ, ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ Ʉɉɉ ɞɥɹ ɤɚɩɪɟɦɨɧɬɚ ɢ ɪɟɦɨɧɬɚ ɬɟɤɭɳɟɝɨ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ: 

  nɦɬɡ =700,261,5*1,05=29ɟɞ. 

Ɉɫɬɚɥɶɧɵɟ ɪɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1. 

  

 

Ɍɟɯɧɢɤɚ Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɤɢ 

ȾɌ-75Ɇ 70 

ɆɌɁ-80 70 

Ɍ-150 70 

ɘɆɁ 70 

Ɍ-70ɋ 70 

ɆɌɁ-1221 10 

ɍȺɁ 70 
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2.2  Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ.  

Ɍɪɭɞɨɟɦɤɨɫɬɶ  ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ i-ɨɣ ɦɚɪɤɢ ɨɛɴɟɤɬɨɜ ɡɚ 

ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: Д   Ж 

  Ɍ= ti ni· Ʉɭɷ, (2.2.) 

ɝɞɟ Ɍ – ɬɪɭɞɨɟɦɤɨɫɬɶ  ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ i-ɨɣ ɦɚɪɤɢ 

ɨɛɴɟɤɬɨɜ ɡɚ ɝɨɞ, ɱɟɥ.ɱ.; 

 ti – ɬɪɭɞɨɺɦɤɨɫɬɶ ɤɚɩɪɟɦɨɧɬɚ ɨɞɧɨɝɨ ɢɡɞɟɥɢɹ, ɱɟɥ.ɱ; 

 Ʉɭɷ– ɩɨɩɪɚɜ.ɤɨɷɮ-ɬ, ɞɥɹ ɭɱɟɬɚ  ɭɫɥɨɜɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧ (ɩɨ 

ɩɪɢɥɨɠɟɧɢɸ ɉ1.36 Д  Ж Ʉɭɷ=1,33); 

 ni – ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ i-ɨɣ ɦɚɪɤɢ, ɲɬ. 

   Ɍ ɦɬɡ =25*14,3*1,45=518,38ɱɟɥ.ɱ;  

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ  ɪɚɛɨɬ. 

Ⱥɝɪɟɝɚɬɵ 
ɬɪɚɧɫɦɢɫɫɢɢ 

ɑɢɫɥɨ  
ɚɝɪɟɝɚɬɨɜ 
ɬɪɚɧɫɦɢɫ

ɫɢɢ 

Ʉɨɯɜ Ʉɜ Ʉɡ ni ti Ʉɩɪɨɝ Ʉɭɷ Ɍi 

ɤɩɩ          

ȾɌ-75Ɇ 70 0,26 1,45 1,05 28 17,1 1,45 1 694,26 

ɆɌɁ-80 70 0,26 1,5 1,05 29 14,3 1,45 1 601,32 

Ɍ-150 70 0,27 1,85 1,05 37 19,5 1,45 1 1046,2 

ɘɆɁ 70 0,28 1,71 1,05 35 14,5 1,45 1 735,88 

Ɍ-70ɋ 70 0,28 1,71 1,05 35 12,6 1,45 1 639,45 

ɆɌɁ-1221 10 0,3 1,57 1,05 5 12,1 1,34 1 81,07 

ɍȺɁ 70 0,28 1,71 1,05 35 10,8 1,45 1 602,91 

ȼɟɞɭɳɢɣ ɦɨɫɬ         0 

ȾɌ-75Ɇ 70 0,26 1,45 1,05 28 21,2 1,45 1 860,72 

ɆɌɁ-80 70 0,26 1,45 1,05 28 19,5 1,45 1 791,7 

Ɍ-150 70 0,26 1,5 1,05 29 35 1,45 1 1471,75 
ɘɆɁ 70 0,27 1,85 1,05 37 22,3 1,45 1 1196,4 

Ɍ-70ɋ 70 0,28 1,71 1,05 35 21,5 1,45 1 1091,13 

ɆɌɁ-1221 10 0,28 1,71 1,05 5 25,2 1,34 1 168,84 

ɍȺɁ 140 0,28 1,71 1,05 70 12,3 1,45 1 1373,3 

ɂɬɨɝɨ         
11354,9

3 
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 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɌɈɋɇ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ, ɱɟɥ.ɱ;: 

  ɌɈɋɇ = ΣɌi, (2.3.) 

ɝɞɟ – Ɍi – ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ  ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɫɢɫɫɢɢ, 

ɱɟɥ.ɱ. 

Ɉɛɳɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ: Д   Ж 

  ɌɈȻɓ = ɌɈɋɇ + ɌȾɈɉ, (2.4.) 

ɝɞɟ ɌɈȻɓ – ɨɛɳɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ.ɱ; 

ɌɈɋɇ, ɌȾɈɉ – ɬɪɭɞɨɺɦɤɨɫɬɶ ɨɫɧɨɜɧɵɯ  ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɱɟɥ.ɱ; 

Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ  2.2 . 

Ɍɚɛɥɢɰɚ 2.2 – Ʉ ɪɚɫɱɟɬɭ ɬɪɭɞɨɟɦɤɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ȼɢɞɵ ɪɚɛɨɬ % ɨɬ ɨɛɳɟɣ  
ɬɪɭɞɨɟɦɤɨɫɬɢ 
 ɪɟɦɨɧɬɚ 

Ɍɪɭɞ-ɬɶ ɞɨɩ. 
ɪɚɛɨɬ , 
ɱɟɥ.ɱ 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɰɟɯɚ 8 
908,39 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɞɟɬɚɥɟɣ 5 
567,74 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɪɟɦɨɧɬ  ɨɫɧɚɫɬɤɢ 3 
340,65 

ɉɪɨɱɢɟ ɪɚɛɨɬɵ 10 
1135,49 

ɂɬɨɝɨ 26 
2952,27 

 

 

Ɍɨɝɞɚ        ɌɈȻɓ =11354,93+2952,27= 14307,2 ɱɟɥ.*ɱ 

 

2.3  Ɋɚɫɱɺɬ ɮɨɧɞɨɜ ɜɪɟɦɟɧɢ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɜɵɪɚɠɟɧɢɸ [   ]: 

ɫɦt)ɩȾɜ(ȾɤȾɧɎ  ,     (2.5) 

ɝɞɟ Ɏɧ – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ, ɱ; 

tɫɦ – ɜɪɟɦɹ ɫɦɟɧɵ, ɱ. (tɫɦ=8ɱ.). 
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 Ⱦɤ – ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, 

Ⱦɜ – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, 

Ⱦɩ -  ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

Ô ( ( ))í 365 105 15 8=1960    ɱɚɫ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɸɬ:  

ɪη)ɫɦt0Ʉɧ(Ɏɞ.ɪ.Ɏ     (2.6) 

ɝɞɟ Ʉ0 –ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɨɬɩɭɫɤɚ; 

ɪ – ɤɨɷɮ-ɬ ɩɨɬɟɪɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

 Ô ( 8)ä.ð. 1960 24 0,88=1532    ɱ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ  ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɸɬ : 

ɫn0ηɧɎɞɨɎ  ,     (2.7) 

ɝɞɟ  nɫ – ɱɢɫɥɨ ɫɦɟɧ; 

 0 – ɤɨɷɮ-ɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢ ɨɞɧɨɫɦɟɧɧɨɣ 

ɪɚɛɨɬɟ  0= 0,97…0,98). 

     ɎȾɈ = 1960*0,97*1 = 1901 ɱ. 

 

 

2.4  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧыɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɩɥɨщɚɞɢ 

 

Ɉɛɳɢɣ ɬɚɤɬ ɪɟɦɨɧɬɚ ɨɩɪɟɞɟɥɹɸɬ: Д   Ж 

  τ=Ɏɧ / Nɩɪ., (2.8.) 

ɝɞɟ τ – ɨɛɳɢɣ ɬɚɤɬ ɪɟɦɨɧɬɚ, ɱ; 

 Ɏɧ – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ, ɱ; 

 Nɩɪ. – ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɩɪɢɜɟɞɟɧɧɵɯ ɪɟɦɨɧɬɚɯ. 
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ɉɨɫɤɨɥɶɤɭ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ ɪɟɦɨɧɬɢɪɭɟɬɫɹ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɫɢɫɫɢɢ 

ɪɚɡɧɵɯ ɦɚɪɨɤ, ɫɥɟɞɭɟɬ ɩɪɢɜɟɫɬɢ ɜɟɫɶ ɨɛɴɟɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɤ ɨɞɧɨɣ ɦɚɪɤɟ, 

ɩɪɟɨɛɥɚɞɚɸɳɢɣ ɜ ɩɪɨɝɪɚɦɦɟ. 

  Nɩɪ. = ɌɈȻɓ / Ɍɩɪ, (2.9.) 

ɝɞɟ ɌɈȻɓ – ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ.-ɱ; 

 Ɍɩɪ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ,  ɤ ɤɨɬɨɪɨɣ 

ɩɪɢɜɨɞɢɬɫɹ ɜɫɹ ɩɪɨɝɪɚɦɦɚ, ɱɟɥ.ɱ. 

Nɩɪ=14307,2/28,28=505,9 ɩɪɢɜ./ɪɟɦ.; 

τ=1960/505,9=3,87 ɱ. 

 Ɉɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɭɱɺɬɨɦ ɜɪɟɦɟɧɢ ɧ 

ɤɨɧɬɪɨɥɶ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɩɪɨɱɟɟ ɫɨɫɬɚɜɢɬ: Д   Ж 

  t=(1,1…1,15)tɰɢɤ., (2.10.) 

ɝɞɟ t – ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɱ; 

 tɰɢɤ. – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɨɛɴɟɤɬɚ ɜ ɪɟɦɨɧɬɟ, ɱ. 

t=1,1528,28= 32,52 ɱ, 

ɉɪɢɧɢɦɚɟɦ t=32,52 ɱ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɝɥɚɜɧɵɣ ɩɚɪɚɦɟɬɪ ɩɪɨɢɡɜɨɞɫɬɜɚ – ɮɪɨɧɬ ɪɟɦɨɧɬɚ, ɬɨ 

ɟɫɬɶ ɱɢɫɥɨ ɨɛɴɟɤɬɨɜ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɦɨɧɬɟ: Д   Ж 

  f=t / τ, (2.11.) 

ɝɞɟ f – ɮɪɨɧɬ ɪɟɦɨɧɬɚ; 

 t – ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɱ; 

 τ – ɬɚɤɬ ɪɟɦɨɧɬɚ, ɱ. 

f=32,52 /3,87= 8,4. 

ɉɪɢɧɢɦɚɟɦ f=5 

ɋɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɭɱɚɫɬɤɚɦ 

ɨɩɪɟɞɟɥɹɸɬ: Д    Ж 

  Pɫɩ. = Ɍɭɱ. / Ɏɞ.ɪ. k, (2.12.) 

ɝɞɟ Ɋɫɩ. – ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ; 

 Ɍɭɱ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɭɱɚɫɬɤɭ ɢɥɢ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ, ɱɟɥ.ɱ; 

 Ɏɞ.ɪ. – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ, ɱ; 
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 k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɜɵɩɨɥɧɟɧɢɟ ɧɨɪɦɵ 

ɜɵɪɚɛɨɬɤɢ,(k=1,05…1,15) 

 Pɫɩ. = 14307,2. / 1532. 1,15=8,128 ɱɟɥ 

 ɉɪɢɧɢɦɚɟɦ ɧɚ ɦɟɫɬɨ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ 8 ɪɚɛɨɱɢɯ. 

 
ɑɢɫɥɨ ɫɬɟɧɞɨɜ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ:Д   Ж 

  Nɞ.ɜ.=Nɞ·tɢ·ɫ/Ɏɞ.ɨ.·ηɢ.ɫ. , (2.13.) 

ɝɞɟ  Nɞɜ. – ɱɢɫɥɨ   ɫɬɟɧɞɨɜ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ; 

       Nɞ. – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɨɯɨɞɹɳɢɯ ɨɛɤɚɬɤɭ ɢ ɢɫɩɵɬɚɧɢɹ;  

 tɢ – ɜɪɟɦɹ  ɢɫɩɵɬɚɧɢɹ ɢ ɨɛɤɚɬɤɢ, ɱ; 

 C – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɣ ɨɛɤɚɬɤɢ; 

 ηɢ.ɫ – ɤɨɷɮɮɢɰɢɟɧɬ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɟɧɞɨɜ.  

ɍɱɢɬɵɜɚɹ ɱɬɨ Nɞ=505,9, tɢ= 3,2 ɱ, ɫ=1,1, Ɏɞ.ɨ.=1901 ɱ, ηɢ.ɫ=0,9  

ɇɚɯɨɞɢɦ: 

   Nɨɛ.=505,9·3,2·1,1/1901·0,9=1,04 ɲɬ. 

ɉɪɢɧɢɦɚɟɦ Nɨɛ.=1 ɲɬ.  

Ɉɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  ɩɪɢɧɹɬɵɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ ɩɪɢɜɟɞɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ.  

Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

  Fɭɱ =Fɨɛ.·g, (2.14.) 

Ɍɨɝɞɚ  Fɭɱ =12,75.·4=51 ɦ2 

ɉɪɢɧɢɦɚɟɦ Fɭɱ =54 ɦ2 

 

2.5  Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ 

2.5.1  Ɉɛɨɫɧɨɜɚɧɢɟ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɫɬɚɜɥɹɸɬ ɤɚɪɬɭ 

ɷɫɤɢɡɨɜ ɞɟɬɚɥɢ ɢ ɤɚɪɬɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɮɟɤɬɚɰɢɢ. 

Ⱦɟɮɟɤɬ №1 – ɉɨɜɪɟɠɞɟɧɢɟ ɪɟɡɶɛɵ ɨɬɜɟɪɫɬɢɣ.  

Ʌɭɩɚ 3-100 ȽɈɋɌ 8300-57 



 30 

Ⱦɟɮɟɤɬ №2 – ɂɡɧɨɫ ɲɥɢɰɟɜ ɩɨ ɬɨɥɳɢɧɟ 

ɒɬɚɧɝɟɧɡɭɛɨɦɟɪ 1-18 ȽɈɋɌ 163-41 

Ⱦɟɮɟɤɬ №3 – ɂɡɧɨɫ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ  

ɤɨɪɩɭɫ ɞɢɮɮɟɪɟɧɰɢɚɥɚ.  

Ɇɢɤɪɨɦɟɬɪ ɆɄ-250-1 ȽɈɋɌ 6507-78 

Ⱦɟɮɟɤɬ №4 – ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɬɪɟɳɢɧɵ ɢ ɜɵɤɪɚɲɢɜɚɧɢɟ ɪɚɛɨɱɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɡɭɛɶɟɜ.  

Ʌɭɩɚ 3-100 ȽɈɋɌ 8300-57 

ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ ɩɨɞ ɤɨɪɩɭɫ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ 
ɉɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ ɩɨɞɯɨɞɹɬ ɧɚɩɥɚɜɤɚ ɜ ɫɪɟɞɟ 

ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ  ɨɫɬɚɥɢɜɚɧɢɟ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ ɨɰɟɧɢɜɚɟɬ ɤɚɠɞɵɣ ɢɡ ɜɵɛɪɚɧɧɵɯ ɫɩɨɫɨɛɨɜ 

ɩɭɬɟɦ ɚɧɚɥɢɡɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɢɡɭɱɟɧɢɟɦ ɟɟ ɫɜɨɣɫɬɜ 

(ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɬɜɟɪɞɨɫɬɶ, ɫɰɟɩɥɹɟɦɨɫɬɶ) ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɞɧɢɦ ɨɛɳɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. 

ɄȾ =ɄI*Ʉȼ*Ʉɋ*Ʉɉ                                                 (2.16) 

    ɝɞɟ Ʉɉ   -    ɩɨɩɪɚɜɨɱɧɵɣ     ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɮɚɤɬɢɱɟɫɤɭɸ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɞɟɬɚɥɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ   

(Ʉɉ=0,8…0,9). 

Ⱦɥɹ ɨɫɬɚɥɢɜɚɧɢɹ: 

41,085,0*65,0*82,0*91,0 ДК  

Ⱦɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɧɚɩɥɚɜɤɢ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ: 

55,085,0*1*9.0*72.0 ДК  

ɉɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɩɪɢɦɟɧɢɬɶ ɦɟɬɨɞ 

ɨɫɬɚɥɢɜɚɧɢɹ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ ɫɜɹɡɵɜɚɟɬ ɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɬɚɥɢ ɫ ɟɟ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ. ɍɫɥɨɜɢɟ ɬɟɯɧɢɤɨ-
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ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɬɚɥɢ ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɮɟɫɫɨɪɨɦ Ʉɚɡɚɪɰɟɜɵɦ ȼ.ɂ.: 

ɋȼ <ɄȾ * ɋɇ,                                 (2.17) 

    ɝɞɟ  ɋɇ  - ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɞɟɬɚɥɢ, ɪɭɛ.; 

   ɋȼ - ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 1ɦ2 ɢɡɧɨɲɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɟɬɚɥɢ, ɪɭɛ./ɦ2. 

ȿɫɥɢ ɧɟɢɡɜɟɫɬɧɚ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɞɟɬɚɥɢ, ɤɪɢɬɟɪɢɣ ɨɰɟɧɢɜɚɸɬ ɩɨ 

ɮɨɪɦɭɥɟ ɩɪɨɮɟɫɫɨɪɚ ȼ.Ⱥ. ɒɚɞɪɢɱɟɜɚ: 

ɄɌ =ɋȼ/ɄȾ  ,                                                        (2.18) 

   ɝɞɟ  ɄɌ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

  ɋȼ - ɫɟɛɟɫɬɨɢɦɨɫɬɶ  ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ   1ɦ2  ɢɡɧɨɲɟɧɧɨɣ  ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɟɬɚɥɢ, ɪɭɛ./ɦ2. Ⱦɥɹ ɯɪɨɦɢɪɨɜɚɧɢɹ 1772 ɪɭɛ./ɦ2.  

ɗɮɮɟɤɬɢɜɧɵɦ ɫɱɢɬɚɸɬ ɬɨɬ ɦɟɬɨɞ ɭ ɤɨɬɨɪɨɝɨ ɄɌ -> min. 

Ⱦɥɹ ɨɫɬɚɥɢɜɚɧɢɹ: 

ТК 604/0,41=1473,17 

Ⱦɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɧɚɩɥɚɜɤɢ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ: 

ТК 910/0,55=1654,5 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɩɪɢɦɟɧɢɬɶ 

ɦɟɬɨɞ ɨɫɬɚɥɢɜɚɧɢɹ. 

ɂɬɚɤ, ɩɪɢɧɢɦɚɟɦ ɦɟɬɨɞ ɯɪɨɦɢɪɨɜɚɧɢɹ. 

 

2.5.2 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɨɫɬɚɥɢɜɚɧɢɹ 

Ɉɫɧɨɜɧɵɟ ɪɟɠɢɦɵ ɩɪɨɰɟɫɫɚ ɨɫɬɚɥɢɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ. 

ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɬɨɤɚ I , Ⱥ: 

                       OK FDI * ,                                                  (2.19) 

ɝɞɟ KD  - ɤɚɬɨɞɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɞɦ2 (ɞɥɹ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ 

ɞɟɬɚɥɢ KD =15 Ⱥ/ɞɦ2); 
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OF - ɨɛɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɜɚɟɦɚɹ ɫɬɚɥɶɸ, ɞɦ2 . 

    
2222 9,107107937522*125*14.3 дмммПRFO   

    
2/5,16189,107*15 дмАI   . 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɠɟɥɟɡɚ pt , ɱ: 

                    


**

**10

ED

h
t

k
p  ,                                                        (2.20) 

ɝɞɟ h – ɬɨɥɳɢɧɚ ɫɥɨɹ ɩɨɤɪɵɬɢɹ ɧɚ ɫɬɨɪɨɧɭ, ɦɦ; 

       - ɩɥɨɬɧɨɫɬɶ ɠɟɥɟɡɧɨɝɨ ɩɨɤɪɵɬɢɹ ( =7,8 ɝ/ɫɦ3 ); 

      ȿ – ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɠɟɥɟɡɚ ( ȿ=1,042 ɝ/Ⱥ*ɱ); 

       - ɜɵɯɨɞ ɠɟɥɟɡɚ ɩɨ ɬɨɤɭ ( =0,8…0,95). 

ɋɤɨɪɨɫɬɶ ɧɚɪɚɳɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ Vɪ=0,1 ɦɦ/ɱ. 

ɇɚɩɪɹɠɟɧɢɟ U=6 B. 

Ɏɚɤɬɢɱɟɫɤɚɹ ɬɨɥɳɢɧɚ ɩɨɤɪɵɬɢɹ hɫɪ, ɦɦ: 

2
21 dd

hсс 
 ,                        ,                                                       (2.21) 

ɝɞɟ d1 – ɞɢɚɦɟɬɪ ɝɧɟɡɞɚ ɞɨ ɨɫɬɚɥɢɜɚɧɢɹ, ɦɦ; 

      d2 – ɞɢɚɦɟɬɪ ɝɧɟɡɞɚ ɩɨɫɥɟ ɨɫɬɚɥɢɜɚɧɢɹ, ɦɦ. 

                             .03,0
2

25006,250 ммhсс 


  

                              17,0
9,0*042,1*15

8,7*03,0*10
pt ɱ. 
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2.6  ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ 

 

ɉɪɢɦɟɧɟɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ  ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ 

ɬɪɭɞɨɩɨɬɟɪɢ ɩɨ ɛɨɥɟɡɧɢ, ɭɥɭɱɲɚɟɬ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ 

ɦɢɤɪɨɤɥɢɦɚɬ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. 

ȼɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɨɡɜɨɧɨɱɧɢɤɟ ɨɛɵɱɧɨ ɩɨɹɜɥɹɸɬɫɹ ɜ 45-50 ɥɟɬ. 

ȼ ɛɨɥɟɟ ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ ɨɧɢ ɱɚɳɟ ɜɨɡɧɢɤɚɸɬ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɹɞɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ. 

ɋɩɟɰɢɚɥɶɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɧɢɠɟɧɢɸ 

ɚɪɬɟɪɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ. ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɟɧɢɟ ɢɯ ɜɵɡɵɜɚɟɬ 

ɫɭɳɟɫɬɜɟɧɧɭɸ ɩɟɪɟɫɬɪɨɣɤɭ ɪɟɝɭɥɹɬɨɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɐɇɋ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɧɨɪɦɚɥɢɡɚɰɢɢ ɚɪɬɟɪɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɧɢɠɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɢɩɟɪɬɨɧɢɱɟɫɤɢɯ ɤɪɢɡɨɜ ɢ ɞɪɭɝɢɯ ɧɚɪɭɲɟɧɢɣ ɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɫɟɪɞɟɱɧɨ- ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ. Ɏɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ ɫɩɨɫɨɛɧɵ ɤɚɤ ɛɵ 

«ɝɚɫɢɬɶ» ɜɟɝɟɬɚɬɢɜɧɵɟ ɪɟɚɤɰɢɢ, ɜɵɡɜɚɧɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɢɬɭɚɰɢɟɣ. 

ȼɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɨɡɜɨɧɨɱɧɢɤɟ ɨɛɵɱɧɨ ɩɨɹɜɥɹɸɬɫɹ ɜ 45-50 ɥɟɬ. 

ȼ ɛɨɥɟɟ ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ ɨɧɢ ɱɚɳɟ ɜɨɡɧɢɤɚɸɬ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɹɞɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ. ɇɚɞɨ ɞɨɛɢɜɚɬɶɫɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɫɬɹɧɭɬɨɫɬɢ ɦɵɲɰ ɩɟɪɟɞɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɞɧɨɣ ɤɥɟɬɤɢ. 

ɉɪɢ ɜɵɯɨɞɟ ɧɚ ɫɜɟɠɢɣ ɜɨɡɞɭɯ ɢɡ ɪɚɛɨɱɟɝɨ ɩɨɦɟɳɟɧɢɹ ɜɨɡɧɢɤɚɟɬ 

ɩɨɬɪɟɛɧɨɫɬɶ ɝɥɭɛɨɤɨ ɜɞɨɯɧɭɬɶ, ɩɪɨɜɟɬɪɢɬɶ ɥɟɝɤɢɟ. ɂ ɜɨɬ ɩɨɜɟɪɯɧɨɫɬɧɨɟ 

ɞɵɯɚɧɢɟ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɦɟɧɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɢɧɬɟɧɫɢɜɧɵɦ ɢ ɝɥɭɛɨɤɢɦ. 

ɏɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɩɪɨɧɢɤɚɟɬ ɜ ɧɢɠɧɢɟ ɱɚɫɬɢ ɥɟɝɤɢɯ, ɨɯɥɚɠɞɚɹ ɢ ɡɚɫɬɭɠɢɜɚɹ 

ɢɯ. ɗɬɨ ɢ ɜɵɡɵɜɚɟɬ ɱɚɫɬɨ ɩɪɨɫɬɭɞɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ. 

ɍɩɪɚɠɧɟɧɢɟ: ɢɡ ɨɫɧɨɜɧɨɣ ɫɬɨɣɤɢ ɲɚɝ ɩɪɚɜɨɣ ɧɨɝɨɣ ɧɚɡɚɞ, ɩɨɥɭɩɪɢɫɟɞ 

ɧɚ ɧɟɣ, ɩɪɚɜɭɸ ɪɭɤɭ ɧɚɡɚɞ, ɥɟɜɭɸ ɧɚ ɩɨɹɫ; 
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1. Ɇɚɯ ɩɪɚɜɨɣ ɪɭɤɨɣ ɜɩɟɪɟɞ, ɧɟɫɤɨɥɶɤɨ ɜɵɩɪɹɦɥɹɹ ɬɭɥɨɜɢɳɟ ɢ ɧɨɝɢ. 

2. MКб ɩɪɚɜɨɣ ɪɭɤɨɣ ɧɚɡɚɞ, ɧɚɤɥɨɧɹɹɫɶ ɜɩɟɪɟɞ ɢ ɩɪɢɫɟɞɚɹ. 

3. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 1, ɧɨ ɜɵɩɪɹɦɥɹɹɫɶ ɛɨɥɶɲɟ. 

4. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 2. 

5. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 1 ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɩɪɹɦɥɹɹ ɬɭɥɨɜɢɳɟ ɢ 

ɩɪɨɝɢɛɚɹɫɶ ɜ ɝɪɭɞɧɨɣ ɱɚɫɬɢ. 

6. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 2. 

7. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 5. 

8. Ɉɫɧɨɜɧɚɹ ɫɬɨɣɤɚ. 

Ɍɨ ɠɟ ɞɪɭɝɨɣ ɪɭɤɨɣ. 

 

2.7 Ɂɚщɢɬɚ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞы 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɨɡɟɥɟɧɢɬɶ ɬɟɪɪɢɬɨɪɢɸ, ɨɛɨɪɭɞɨɜɚɬɶ ɝɚɡɨɧɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ, ɡɚ ɫɱɟɬ 

ɩɨɝɥɨɳɟɧɢɹ ɪɚɫɬɟɧɢɹɦɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɜɵɞɟɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɛɭɞɟɬ 

ɱɚɫɬɢɱɧɨ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɪɟɞ, ɧɚɧɟɫɟɧɧɵɣ ɜɵɯɥɨɩɧɵɦɢ ɝɚɡɚɦɢ; 

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɛɨɪ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɥɢɜɚɟɦɵɯ ɢɡ  

ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ. 

- ɭɫɬɚɧɨɜɢɬɶ ɧɚɞ ɧɚɩɥɚɜɨɱɧɵɦɢ ɫɬɚɧɤɚɦɢ, ɫɜɚɪɨɱɧɵɦɢ ɩɨɫɬɚɦɢ ɢ 

ɝɨɪɧɨɦ ɩɵɥɟ-ɝɚɡɨɭɥɚɜɥɢɜɚɸɳɢɟ ɮɢɥɶɬɪɵ. 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

3.1 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɫɧɨɜɚɧɢɟ 

ɩɪɟɞɥɚɝɚɟɦɨɣ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɪɟɦɨɧɬɧɢɤɨɜ ɬɪɚɤɬɨɪɨɜ ɧɟ ɬɟɫɬɢɪɭɸɬ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 

ɦɨɫɬɵ, ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɟɝɨ ɛɥɨɤɢɪɨɜɤɭ ɜɨ ɜɪɟɦɹ ɫɛɨɪɤɢ, ɚ ɬɟ, ɤɬɨ ɬɟɫɬɢɪɭɟɬ 

ɷɬɢ ɞɟɬɚɥɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɜɨɞɹɬ ɩɨɥɟɜɵɟ ɢɫɩɵɬɚɧɢɹ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɩɨɥɟɜɵɟ ɢɫɩɵɬɚɧɢɹ ɨɩɚɫɧɵ ɢ, ɩɨɫɤɨɥɶɤɭ ɷɬɢ ɞɟɬɚɥɢ ɞɨɫɬɚɬɨɱɧɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵ, ɧɟɜɨɡɦɨɠɧɨ ɜɵɹɜɢɬɶ ɜɫɟ ɢɯ ɧɟɞɨɫɬɚɬɤɢ. ɇɟɬ ɧɢɤɚɤɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɬɚɤɢɟ ɨɰɟɧɤɢ. ɉɨɷɬɨɦɭ, ɭɱɢɬɵɜɚɹ ɜɚɠɧɭɸ 

ɮɭɧɤɰɢɸ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɬɪɚɤɬɨɪɚ, ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɪɟɲɚɸɳɢɦ 

ɢɦɟɬɶ ɭɫɬɪɨɣɫɬɜɨ, ɢɫɩɵɬɵɜɚɸɳɟɟ ɷɬɢ ɞɟɬɚɥɢ ɜɨ ɜɪɟɦɹ ɫɛɨɪɤɢ. ɍɱɢɬɵɜɚɹ ɷɬɭ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ, ɛɵɥ ɫɞɟɥɚɧ ɩɟɪɜɵɣ ɲɚɝ ɜ ɪɚɡɪɚɛɨɬɤɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɟɝɨ ɛɥɨɤɢɪɨɜɤɢ, ɪɚɛɨɬɚɸɳɟɝɨ ɫɨ ɜɫɟɦɢ 

ɜɢɞɚɦɢ ɬɪɚɤɬɨɪɨɜ. 

Ⱦɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɦɨɫɬɚ ɜ ɰɟɥɨɦ ɫɭɳɟɫɬɜɭɟɬ 

ɭɫɬɪɨɣɫɬɜɨ US10156496B2 ɫɨɞɟɪɠɚɳɟɟ ɝɥɚɜɧɵɣ ɞɜɭɫɬɨɪɨɧɧɢɣ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɞɨɤɪɚɬ, ɝɥɚɜɧɵɣ ɷɥɟɤɬɪɨɦɨɬɨɪ, ɩɟɞɚɥɶɧɵɣ ɡɚɦɨɤ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɞɨɦɤɪɚɬɚ, ɬɨɪɦɨɡɧɨɣ ɞɨɦɤɪɚɬ, ɬɚɯɨɦɟɬɪɵ, ɬɨɪɦɨɡɧɨɣ 

ɛɚɪɚɛɚɧ, ɷɥɟɤɬɪɨɩɪɢɜɨɞ, ɪɭɤɨɹɬɤɭ ɩɨɩɟɪɟɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ, ɪɟɥɶɫɵ 

ɩɪɨɞɨɥɶɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ, ɪɟɥɶɫɵ ɩɨɩɟɪɟɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ, 

ɬɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ, ɪɭɥɟɜɭɸ ɪɭɛɤɭ, ɨɫɢ, ɜɨɡɞɭɲɧɵɣ ɤɨɦɩɪɟɫɫɨɪ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɪɚɛɨɬɵ ɭɤɚɡɚɧɧɵɯ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɞɨɦɤɪɚɬɨɜ, ɨɩɨɪɭ ɭɤɚɡɚɧɧɨɝɨ ɝɥɚɜɧɨɝɨ ɷɥɟɤɬɪɨɦɨɬɨɪɚ, 

ɤɨɬɨɪɚɹ ɨɫɬɚɟɬɫɹ ɧɟɩɨɞɜɢɠɧɨɣ, ɧɟɩɨɞɜɢɠɧɵɣ ɢ ɡɚɤɪɟɩɥɟɧɧɵɣ ɧɚ ɡɟɦɥɟ ɜɨ 

ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɢɫɩɵɬɚɧɢɣ, ɪɟɥɶɫ ɝɥɚɜɧɨɝɨ ɷɥɟɤɬɪɨɦɨɬɨɪɚ, ɜɢɧɬ ɩɪɨɞɨɥɶɧɨɣ 

ɪɟɝɭɥɢɪɨɜɤɢ, ɜɢɧɬ ɩɨɩɟɪɟɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ, ɨɫɧɨɜɧɨɟ ɲɚɫɫɢ. 
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Ⱦɟɬɚɥɢ ɭɫɬɪɨɣɫɬɜɚ: 

ɗɬɨ ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ: 

1. Ɇɟɯɚɧɢɱɟɫɤɢɣ  

2. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɱɚɫɬɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɤɨɦɩɨɧɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɰɟɩɢ. ɗɬɢ 

ɱɚɫɬɢ ɪɚɛɨɬɚɸɬ ɜɦɟɫɬɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ. ɇɚ ɪɢɫ. 3.1, 

3.2 ,  3.3, 3.4  ɢ 3.5 ɩɪɟɞɫɬɚɜɥɟɧ ɩɨɥɧɵɣ ɜɢɞ ɭɫɬɪɨɣɫɬɜɚ ɢ ɟɝɨ ɤɨɦɩɨɧɟɧɬɨɜ. 

 

Ɋɢɫɭɧɨɤ 3.1-Ɉɬɨɛɪɚɠɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜɚ 

ɉɪɨɝɪɚɦɦɧɵɟ ɱɚɫɬɢ ɚɧɚɥɢɡɢɪɭɸɬ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɟ 

ɫ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɤɨɦɩɶɸɬɟɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɤɨɪɩɭɫɟ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

12. Ɂɚɬɟɦ ɪɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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Ɋɢɫɭɧɨɤ 3.2- Ɉɬɨɛɪɚɠɟɧɢɟ ɤɪɭɩɧɵɦ ɩɥɚɧɨɦ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ 

ɭɫɬɪɨɣɫɬɜɚ 

 

Ɋɢɫɭɧɨɤ 3.3- Ɉɬɨɛɪɚɠɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜɚ 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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Ɋɢɫɭɧɨɤ 3.4- ɉɨɤɚɡɚɧɵ ɪɚɡɥɢɱɧɵɟ ɱɚɫɬɢ ɬɨɪɦɨɡɨɜ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɞɨɦɤɪɚɬɚ 1. 

 ɗɬɨɬ ɞɨɦɤɪɚɬ ɮɭɧɤɰɢɨɧɚɥɟɧ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɬɪɚɤɬɨɪɨɜ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ 

ɡɚɦɤɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɩɟɞɚɥɢ ɛɥɨɤɢɪɨɜɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ. 

 

Ɋɢɫɭɧɨɤ  3.5- Ɉɛɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ. 

ɋɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, 

ɩɨɤɚɡɚɧɧɵɦɢ ɧɚ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɪɢɫɭɧɤɚɯ: 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 
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Ƚɥɚɜɧɵɣ ɞɜɭɫɬɨɪɨɧɧɢɣ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɞɨɦɤɪɚɬ 1. Ɉɧ ɨɬɜɟɱɚɟɬ ɡɚ 

ɩɟɪɟɦɟɳɟɧɢɟ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɜɞɨɥɶ ɪɟɥɶɫɚ 18 ɢ ɨɛɚ ɟɝɨ ɤɨɧɰɚ ɫɨɟɞɢɧɟɧɵ ɫ 

ɨɫɧɨɜɚɧɢɟɦ 27 ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɢ ɨɫɧɨɜɧɵɦ ɲɚɫɫɢ 28. Ɉɫɧɨɜɧɨɣ ɞɜɭɫɬɨɪɨɧɧɢɣ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɞɨɦɤɪɚɬ ɪɚɛɨɬɚɟɬ ɩɪɢ ɞɚɜɥɟɧɢɢ 6 ɮɭɧɬɨɜ ɧɚ ɤɜɚɞɪɚɬɧɵɣ 

ɞɸɣɦ. ɗɬɨɬ ɞɨɦɤɪɚɬ ɤɪɟɩɢɬɫɹ ɤ ɫɬɨɣɤɟ 19 ɢ ɨɫɧɨɜɚɧɢɸ ɝɥɚɜɧɨɝɨ 

ɷɥɟɤɬɪɨɦɨɬɨɪɚ/ɨɩɨɪɟ 27 ɫ ɨɛɨɢɯ ɤɨɧɰɨɜ. Ʉɨɝɞɚ ɨɫɶ 14 ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ 

ɢɫɩɵɬɚɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɷɬɨɬ ɞɨɦɤɪɚɬ ɛɭɞɟɬ ɞɜɢɝɚɬɶ ɝɥɚɜɧɵɣ 

ɷɥɟɤɬɪɨɦɨɬɨɪ ɜɩɟɪɟɞ ɩɨ ɪɟɥɶɫɭ 18, ɱɬɨɛɵ ɜɨɣɬɢ ɜ ɡɚɰɟɩɥɟɧɢɟ ɫ ɜɚɥɨɦ ɨɫɢ. 

Ʉɚɤ ɬɨɥɶɤɨ ɢɫɩɵɬɚɧɢɟ ɡɚɤɨɧɱɢɬɫɹ, ɨɧ ɜɟɪɧɟɬ ɭɩɨɦɹɧɭɬɵɣ ɷɥɟɤɬɪɨɦɨɬɨɪ ɜ 

ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɨɬɫɨɟɞɢɧɢɬ ɟɝɨ ɨɬ ɜɚɥɚ. 

Ƚɥɚɜɧɵɣ ɷɥɟɤɬɪɨɦɨɬɨɪ 2. ɗɬɨɬ 40-ɫɢɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ɉɧ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɩɟɪɟɞ ɢ ɧɚɡɚɞ 

ɩɨ ɪɟɥɶɫɭ 18. Ɉɧ ɢɫɩɨɥɶɡɭɟɬ ɬɪɟɯɮɚɡɧɨɟ ɩɢɬɚɧɢɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɳɧɨɫɬɢ, 

ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɟɝɨ ɛɥɨɤɢɪɨɜɤɢ. Ⱦɪɭɝɢɦɢ 

ɫɥɨɜɚɦɢ, ɷɬɨ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. ɗɬɨɬ ɷɥɟɤɬɪɨɦɨɬɨɪ ɦɨɠɟɬ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɜɩɟɪɟɞ ɢ ɧɚɡɚɞ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɞɨɦɤɪɚɬɨɦ 1 ɢ ɨɛɥɚɞɚɟɬ 

ɞɨɫɬɚɬɨɱɧɨɣ ɩɪɨɱɧɨɫɬɶɸ ɩɪɨɬɢɜ ɩɟɪɟɝɪɭɡɤɢ ɜɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɢɫɩɵɬɚɧɢɣ. 

Ɂɚɦɨɤ ɩɟɞɚɥɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɞɨɦɤɪɚɬ 3.ɗɬɨɬ ɞɨɦɤɪɚɬ ɨɬɜɟɱɚɟɬ ɡɚ 

ɜɤɥɸɱɟɧɢɟ ɩɟɞɚɥɢ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. ɗɬɨ ɬɚɤɠɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɜ 

ɬɪɚɤɬɨɪɚɯ, ɜ ɤɨɬɨɪɵɯ ɩɟɞɚɥɶ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɜɤɥɸɱɚɟɬɫɹ 

ɦɟɯɚɧɢɱɟɫɤɢ. ȼ ɬɪɚɤɬɨɪɚɯ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɚ 

ɛɥɨɤɢɪɨɜɤɚ ɜɤɥɸɱɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɰɟɩɟɣ. ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ 

ɞɨɦɤɪɚɬ ɩɟɞɚɥɢ ɡɚɦɤɚ ɤɪɟɩɢɬɫɹ ɤ ɫɬɨɣɤɟ 13 ɱɟɪɟɡ ɨɩɨɪɭ 22. ɗɬɨɬ 

ɞɜɭɯɫɬɨɪɨɧɧɢɣ ɞɨɦɤɪɚɬ ɜɤɥɸɱɚɟɬ ɩɟɞɚɥɶ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɜ 

ɬɪɚɤɬɨɪɚɯ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɛɥɨɤɢɪɨɜɤɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. Ɉɧ ɜɤɥɸɱɚɟɬ 

ɡɚɦɨɤ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɢ ɨɬɤɥɸɱɚɟɬ ɟɝɨ, ɤɨɝɞɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ 

ɫɨɫɬɨɹɧɢɟ. Ɋɚɡɞɟɥɢɬɟɥɶ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɬɨɝɨ ɞɨɦɤɪɚɬɚ ɧɚɯɨɞɢɬɫɹ ɧɚ 

ɤɨɪɩɭɫɟ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12. ȼ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɡɚɦɤɚɯ ɷɬɭ ɡɚɞɚɱɭ 

ɜɵɩɨɥɧɹɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɞɟɥɢɬɟɥɶ, ɪɚɡɦɟɳɟɧɧɵɣ ɧɚ ɤɨɪɩɭɫɟ ɪɭɥɟɜɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ 12. 
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Ɍɨɪɦɨɡɧɵɟ ɞɨɦɤɪɚɬɵ 4. ɗɬɢ ɞɜɭɯɫɬɨɪɨɧɧɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɞɨɦɤɪɚɬɵ 1 

ɨɬɜɟɱɚɸɬ ɡɚ ɧɚɥɨɠɟɧɢɟ ɫɢɥ ɧɚ ɨɫɢ. Ⱦɜɢɠɟɧɢɟ ɬɪɚɤɬɨɪɚ ɦɨɞɟɥɢɪɭɟɬɫɹ ɷɬɢɦɢ 

ɧɚɥɨɠɟɧɧɵɦɢ ɫɢɥɚɦɢ. Ʉɚɠɞɨɟ ɤɨɥɟɫɨ ɞɨɥɠɧɨ ɢɦɟɬɶ ɞɜɚ ɞɨɦɤɪɚɬɚ ɞɥɹ ɪɚɛɨɬɵ 

ɩɪɢ ɩɟɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɤɚɯ. Ɉɛɟ ɨɫɢ ɢɦɟɸɬ ɞɜɚ ɞɜɭɯɫɬɨɪɨɧɧɢɯ ɬɨɪɦɨɡɧɵɯ 

ɞɨɦɤɪɚɬɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɧɚɥɨɠɟɧɢɟ ɭɫɢɥɢɹ ɧɚ ɬɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ 11. ɗɬɚ 

ɫɢɥɚ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɨɫɢ 14 ɬɨɪɦɨɡɧɵɦ ɛɚɪɚɛɚɧɨɦ 6 ɢ ɞɟɣɫɬɜɭɟɬ ɩɪɨɬɢɜ 

ɜɪɚɳɟɧɢɹ ɨɫɢ, ɨɞɧɚɤɨ ɨɧɚ ɧɢɤɨɝɞɚ ɩɨɥɧɨɫɬɶɸ ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɨɫɶ. 

ɉɪɢɥɨɠɟɧɧɚɹ ɫɢɥɚ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɢɫɩɵɬɚɧɢɣ. ɇɚɩɪɢɦɟɪ, 

ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɧɚ ɩɪɹɦɵɯ ɩɭɬɹɯ ɤ ɨɛɟɢɦ ɨɫɹɦ 

ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɪɚɜɧɵɟ ɭɫɢɥɢɹ. Ɉɞɧɚɤɨ ɷɬɢ ɭɫɢɥɢɹ ɛɭɞɭɬ ɧɟɪɚɜɧɵɦɢ ɩɪɢ 

ɢɫɩɵɬɚɧɢɢ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢ ɭɫɥɨɜɢɣ 

ɢɫɩɵɬɚɧɢɹ. ɗɬɚ ɪɚɡɧɢɰɚ ɧɚɧɨɫɢɬɫɹ ɞɟɥɢɬɟɥɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɤɨɪɩɭɫɟ 

ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12.  

Ɍɚɯɨɦɟɬɪ 5. ɗɬɨɬ ɩɪɢɛɨɪ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɤɚɠɞɨɣ ɨɫɢ, ɢɡɦɟɪɹɟɬ 

ɨɛɨɪɨɬɵ ɨɫɢ ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ɢ ɨɬɩɪɚɜɥɹɟɬ ɞɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12 ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ. ɗɬɢ ɬɚɯɨɦɟɬɪɵ ɤɪɟɩɹɬɫɹ ɤ ɨɫɧɨɜɧɨɦɭ ɬɨɪɦɨɡɧɨɦɭ 

ɲɚɫɫɢ 24 ɜɬɨɪɨɣ ɨɩɨɪɨɣ 23. 

Ɍɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ 6. ɗɬɚ ɞɟɬɚɥɶ ɢɦɟɟɬ ɬɚɤɢɟ ɠɟ ɨɬɜɟɪɫɬɢɹ, ɤɚɤ ɢ ɛɨɥɬɵ 

ɨɫɢ. Ɉɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɫɶ ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ɢ ɩɨɞɚɟɬ ɧɚ ɨɫɶ ɭɫɢɥɢɟ, 

ɫɨɡɞɚɜɚɟɦɨɟ ɬɨɪɦɨɡɧɵɦɢ ɞɨɦɤɪɚɬɚɦɢ 4. Ɍɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ, ɤɨɬɨɪɵɣ 

ɤɪɟɩɢɬɫɹ ɤ ɨɫɧɨɜɧɨɦɭ ɬɨɪɦɨɡɧɨɦɭ ɲɚɫɫɢ 24 ɱɟɪɟɡ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤ ɢ 

ɜɬɨɪɭɸ ɨɩɨɪɭ, ɢɦɟɟɬ ɫɬɨɥɶɤɨ ɠɟ ɨɬɜɟɪɫɬɢɣ, ɫɤɨɥɶɤɨ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ ɢɦɟɸɬ 

ɛɨɥɬɨɜ. Ɍɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ ɦɨɝ ɛɵɬɶ ɪɚɫɬɹɧɭɬ ɷɥɟɤɬɪɨ-ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ 7 ɜ 

ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɨɩɟɪɟɱɧɵɣ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɛɨɥɬ 21 ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɛɨɥɬɚ ɨɫɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɬɨɪɦɨɡɧɨɝɨ 

ɛɚɪɚɛɚɧɚ. 

ɗɥɟɤɬɪɨ-ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ 7. ȿɫɬɶ ɞɜɟ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɪɨɛɤɢ 

ɩɟɪɟɞɚɱ ɦɨɳɧɨɫɬɶɸ 1,2 ɥ. ɫ., ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɩɪɨɞɨɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 

ɬɨɪɦɨɡɧɵɯ ɛɚɪɚɛɚɧɨɜ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɨɪɦɨɡɚ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɷɥɟɤɬɪɨ-ɤɨɪɨɛɤɚ 
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ɩɟɪɟɞɚɱ, ɬɨ ɟɫɬɶ ɜɫɟɝɨ ɬɪɟɛɭɟɬɫɹ ɞɜɟ ɷɥɟɤɬɪɨ-ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. Ʉɨɝɞɚ ɨɫɶ 14 

ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɨɛɚ ɬɨɪɦɨɡɧɵɯ ɛɚɪɚɛɚɧɚ 

ɩɟɪɟɦɟɳɚɸɬɫɹ ɜɧɭɬɪɶ ɫɢɥɨɜɵɦɢ ɛɨɥɬɚɦɢ 20 ɢ ɤɪɟɩɹɬɫɹ ɤ ɨɫɹɦ. ɉɨ 

ɨɤɨɧɱɚɧɢɢ ɢɫɩɵɬɚɧɢɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɨɬɫɨɟɞɢɧɹɟɬ 

ɬɨɪɦɨɡɧɵɟ ɛɚɪɚɛɚɧɵ ɨɬ ɨɫɢ. 

Ɋɭɱɤɚ ɩɨɩɟɪɟɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ 8. ɗɬɚ ɪɭɱɤɚ ɪɟɝɭɥɢɪɭɟɬ ɬɨɪɦɨɡɚ 

ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɗɬɚ ɪɟɝɭɥɢɪɨɜɤɚ ɜɵɪɚɜɧɢɜɚɟɬ ɬɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ 

6 ɫ ɤɨɥɟɫɨɦ. Ɋɭɱɤɚ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ (ɩɨ  ɨɞɧɨɣ ɞɥɹ ɤɚɠɞɨɝɨ ɬɨɪɦɨɡɚ) 

ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɩɟɪɟɱɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɬɨɪɦɨɡɨɜ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɣ ɪɭɤɨɹɬɤɢ 

ɫɢɥɨɜɨɣ ɛɨɥɬ 21 ɩɟɪɟɦɟɳɚɟɬ ɬɨɪɦɨɡɧɨɣ ɫɛɨɪɧɢɤ ɩɨɩɟɪɟɤ ɢ ɪɟɝɭɥɢɪɭɟɬ ɟɝɨ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɢɩɨɦ ɬɪɚɤɬɨɪɚ. Ⱦɪɭɝɢɦɢ ɡɚɞɚɱɚɦɢ ɷɬɨɣ ɪɭɤɨɹɬɤɢ ɹɜɥɹɸɬɫɹ 

ɪɟɝɭɥɢɪɨɜɤɚ ɬɨɪɦɨɡɧɨɝɨ ɛɚɪɚɛɚɧɚ 6 ɫ ɩɨɦɨɳɶɸ ɨɫɢ ɬɪɚɤɬɨɪɚ 14. 

Ɋɟɥɶɫɵ ɩɪɨɞɨɥɶɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ 9. ɗɬɨɬ ɪɟɥɶɫ ɩɪɨɜɨɞɢɬ 

ɬɨɪɦɨɡɚ ɜɨ ɜɪɟɦɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ, ɚ ɬɚɤɠɟ ɜɨ ɜɪɟɦɹ ɩɪɨɞɨɥɶɧɨɣ 

ɪɟɝɭɥɢɪɨɜɤɢ. Ɋɟɥɶɫɵ ɩɪɨɞɨɥɶɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ ɤɪɟɩɹɬɫɹ ɤ 

ɷɥɟɤɬɪɨɪɟɞɭɤɬɨɪɭ 7 ɱɟɪɟɡ ɫɢɥɨɜɵɟ ɛɨɥɬɵ 20. Ʉɨɝɞɚ ɷɥɟɤɬɪɨ-ɪɟɞɭɤɬɨɪ 7 

ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ, ɟɝɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ 

ɩɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɱɟɪɟɡ ɫɢɥɨɜɵɟ ɛɨɥɬɵ 20 ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɪɟɝɭɥɢɪɭɟɬ ɬɨɪɦɨɡɧɨɣ ɫɛɨɪ ɩɪɨɞɨɥɶɧɨ ɧɚ ɪɟɥɶɫɟ. ɇɚ ɫɚɦɨɦ ɞɟɥɟ ɷɬɢ ɪɟɥɶɫɵ 

ɧɚɩɪɚɜɥɹɸɬ ɬɨɪɦɨɡɚ, ɤɨɝɞɚ ɨɧɢ ɜɤɥɸɱɚɸɬɫɹ ɢɥɢ ɢɧɵɦ ɨɛɪɚɡɨɦ ɨɬɤɥɸɱɚɸɬɫɹ. 

Ɋɟɥɶɫɵ ɩɨɩɟɪɟɱɧɨɣ ɪɩɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ 10. Ɉɧɢ ɨɬɜɟɱɚɸɬ ɡɚ 

ɩɪɨɜɟɞɟɧɢɟ ɬɨɪɦɨɡɨɜ ɩɪɢ ɩɨɩɟɪɟɱɧɨɦ ɜɵɪɚɜɧɢɜɚɧɢɢ. Ɋɟɥɶɫ ɩɨɩɟɪɟɱɧɨɣ 

ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɨɜ ɨɛɥɟɝɱɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɬɨɪɦɨɡɧɨɝɨ ɫɛɨɪɚ ɜ 

ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɨɩɟɪɟɱɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɪɭɱɤɢ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ 8 ɢ ɫɢɥɨɜɵɯ ɛɨɥɬɨɜ 21. ɇɚ ɫɚɦɨɦ ɞɟɥɟ 

ɷɬɢ ɪɟɥɶɫɵ ɧɚɩɪɚɜɥɹɸɬ ɬɨɪɦɨɡɚ ɜɨ ɜɪɟɦɹ ɩɨɩɟɪɟɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ. 

Ɍɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ 11. ɗɬɢ ɤɨɥɨɞɤɢ ɪɚɡɦɟɳɟɧɵ ɧɚ ɬɨɪɦɨɡɧɨɦ ɛɚɪɚɛɚɧɟ 

6. Ɉɧɢ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɜɪɚɳɟɧɢɟ ɨɫɟɣ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɭɫɢɥɢɹ ɨɬ ɞɨɦɤɪɚɬɨɜ. 

Ʉɚɠɞɵɣ ɬɨɪɦɨɡ ɢɦɟɟɬ ɞɜɟ ɤɨɥɨɞɤɢ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɟɧɵ ɫ ɪɚɡɪɵɜɧɵɦɢ 

ɞɨɦɤɪɚɬɚɦɢ 4. Ⱦɨɦɤɪɚɬɵ ɩɪɢɠɢɦɚɸɬ ɤɨɥɨɞɤɢ ɤ ɬɨɪɦɨɡɧɨɦɭ ɛɚɪɚɛɚɧɭ 6. 
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ɍɱɢɬɵɜɚɹ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɦɟɠɞɭ ɷɬɢɦɢ ɤɨɥɨɞɤɚɦɢ ɢ 

ɬɨɪɦɨɡɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɜɪɚɳɟɧɢɟ ɨɫɢ 14 ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ. ɇɚ ɫɚɦɨɦ ɞɟɥɟ ɧɚ 

ɨɫɶ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɫɢɥɚ. ɗɬɚ ɫɢɥɚ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɜɨ ɜɪɟɦɹ 

ɢɫɩɵɬɚɧɢɹ. Ʉɨɝɞɚ ɢɫɩɵɬɚɧɢɟ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɢ ɞɨɦɤɪɚɬɵ ɡɚɤɪɵɜɚɸɬɫɹ, 

ɤɨɥɨɞɤɢ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɨɬ ɬɨɪɦɨɡɧɨɝɨ ɛɚɪɚɛɚɧɚ ɢ ɭɫɢɥɢɟ ɫɧɢɦɚɟɬɫɹ ɫ ɨɫɢ. 

Ʉɨɪɩɭɫ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12.Ʉɨɪɩɭɫ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɟɦɥɟɣ ɨɩɨɪɨɣ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɡɞɟɥɢɬɟɥɢ. ɗɬɨɬ ɤɨɦɩɨɧɟɧɬ ɭɩɪɚɜɥɹɟɬ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ 

ɞɨɦɤɪɚɬɚɦɢ 1 ɢ ɤɨɧɬɭɪɚɦɢ ɫɦɚɡɤɢ. Ʉɨɪɩɭɫ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ 

ɤɨɦɩɶɸɬɟɪɚ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɨɛɳɚɸɬ ɪɟɡɭɥɶɬɚɬɵ 

ɩɨɥɶɡɨɜɚɬɟɥɸ. Ʉɨɪɩɭɫ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɨɞɟɪɠɢɬ ɷɥɟɤɬɪɨɧɧɵɟ, 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɰɟɩɢ. Ʉɨɪɩɭɫ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɤɪɟɩɢɬɫɹ ɤ ɡɟɦɥɟ ɱɟɪɟɡ ɨɩɨɪɭ 29 ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɝ 

ɥɟɝɤɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɪɭɱɤɚɦ ɢ ɪɚɡɥɢɱɧɵɦ ɱɚɫɬɹɦ. ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ 

ɞɟɥɢɬɟɥɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɷɬɨɦ ɤɨɪɩɭɫɟ, ɨɬɜɟɱɚɸɬ ɡɚ ɞɜɢɠɟɧɢɟ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɞɨɦɤɪɚɬɨɜ, ɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɞɟɥɢɬɟɥɢ (ɬɚɤɠɟ 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɷɬɨɦ ɤɨɪɩɭɫɟ) ɨɬɜɟɱɚɸɬ ɡɚ ɡɚɩɭɫɤ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɤɨɧɬɭɪɨɜ ɢ ɫɦɚɡɤɭ. ɇɚ ɤɨɪɩɭɫɟ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬɫɹ ɞɢɫɩɥɟɣ, 

ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɜ 

ɷɬɨɦ ɪɚɡɞɟɥɟ ɚɧɚɥɢɡɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɭɫɬɪɨɣɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ 

ɬɟɫɬɢɪɨɜɚɧɢɹ, ɢ ɨɬɨɛɪɚɠɚɟɬ ɢɯ. 

ɋɬɟɧɞ 13. ɗɬɚ ɫɟɤɰɢɹ, ɤɨɬɨɪɚɹ ɤɪɟɩɢɬɫɹ ɤ ɡɟɦɥɟ ɨɩɨɪɨɣ 16 ɫ ɨɞɧɨɝɨ 

ɤɨɧɰɚ ɢ ɤ ɪɟɥɶɫɨɜɨɦɭ ɲɚɫɫɢ 18 ɫ ɞɪɭɝɨɝɨ ɤɨɧɰɚ, ɨɬɜɟɱɚɟɬ ɡɚ ɭɞɟɪɠɚɧɢɟ ɨɫɢ 

14 ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ. 

Ɉɫɶ 14. ɗɬɨ ɡɚɞɧɹɹ ɨɫɶ ɬɪɚɤɬɨɪɚ, ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ. ɗɬɚ ɞɟɬɚɥɶ ɦɨɧɬɢɪɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɤɪɟɩɤɨ 

ɭɞɟɪɠɢɜɚɟɬɫɹ ɫɬɟɧɞɨɦ 13 ɞɨ ɨɤɨɧɱɚɧɢɹ ɢɫɩɵɬɚɧɢɹ. 

ȼɨɡɞɭɲɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 15. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɩɨɬɨɤ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɵɣ 

ɞɥɹ ɪɚɛɨɬɵ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɞɨɦɤɪɚɬɨɜ 1 ɢ ɤɨɧɬɭɪɨɜ, ɢ ɜɵɩɭɫɤɚɟɬ ɫɠɚɬɵɣ 

ɜɨɡɞɭɯ ɱɟɪɟɡ ɪɚɡɞɟɥɢɬɟɥɢ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ (ɬ. ɟ. ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɞɨɦɤɪɚɬ 1). 
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Ɉɩɨɪɚ ɷɥɟɤɬɪɨɦɨɬɨɪɚ 16.ɒɚɫɫɢ ɢ ɧɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɦɨɬɨɪɚ 

ɤɪɟɩɹɬɫɹ ɤ ɡɟɦɥɟ ɱɟɪɟɡ ɷɬɭ ɨɩɨɪɭ. Ɉɧɚ ɩɪɢɤɪɭɱɟɧɚ ɛɨɥɬɚɦɢ ɤ ɡɟɦɥɟ, ɧɚ 

ɤɨɬɨɪɨɣ ɫɦɨɧɬɢɪɨɜɚɧɵ ɫɬɨɣɤɚ 13, ɷɥɟɤɬɪɨɦɨɬɨɪɧɨɟ ɲɚɫɫɢ 28 ɢ ɟɝɨ ɧɚɜɟɫɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ. ɗɬɚ ɞɟɬɚɥɶ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɞɨɫɬɚ ɬɨɱɧɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɱɬɨɛɵ 

ɨɫɬɚɜɚɬɶɫɹ ɧɟɩɨɞɜɢɠɧɨɣ ɢ ɧɟɩɨɞɜɢɠɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɹ. Ⱦɥɹ ɬɨɝɨ 

ɱɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɡɚɤɪɟɩɢɬɶ ɨɫɶ ɬɪɚɤɬɨɪɚ 14, ɨɩɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɨɜɧɨɣ. 

Ɍɨɪɦɨɡɧɚɹ ɨɩɨɪɚ 17. Ɍɨɪɦɨɡɚ ɲɚɫɫɢ ɜɦɟɫɬɟ ɫ ɷɥɟɤɬɪɨ-ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ 

7 ɢ ɟɟ ɧɚɜɟɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɤɪɟɩɹɬɫɹ ɤ ɡɟɦɥɟ ɫ ɩɨɦɨɳɶɸ ɷɬɨɣ ɨɩɨɪɵ. 

ɂɦɟɸɬɫɹ ɞɜɟ ɬɨɪɦɨɡɧɵɟ ɨɩɨɪɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɬɨɪɦɨɡɚ ɢ ɨɫɟɜɚɹ 

ɨɩɨɪɚ 26. Ɉɧɢ ɩɪɢɜɢɧɱɟɧɵ ɤ ɡɟɦɥɟ. Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɨɩɨɪɨɣ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɷɬɢ ɨɩɨɪɵ ɬɚɤɠɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɱɧɨɫɬɶ ɢ 

ɞɨɥɠɧɵ ɛɵɬɶ ɧɟɩɨɞɜɢɠɧɵ ɜɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɢɫɩɵɬɚɧɢɹ. ɉɪɢɱɟɦ ɨɧɢ 

ɞɨɥɠɧɵ ɛɵɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɜɟɪɬɢɤɚɥɶɧɨ ɜɵɪɨɜɧɟɧɵ. 

Ɋɟɥɶɫ ɝɥɚɜɧɨɝɨ ɷɥɟɤɬɪɨɦɨɬɨɪɚ 18. Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɝɥɚɜɧɵɣ ɷɥɟɤɬɪɨɦɨɬɨɪ ɩɪɢɜɨɞɢɬɫɹ ɜ 

ɞɜɢɠɟɧɢɟ ɜɡɚɞ ɢ ɜɩɟɪɟɞ ɩɨ ɷɬɨɦɭ ɪɟɥɶɫɭ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɞɨɦɤɪɚɬɨɦ 3 

ɩɟɞɚɥɶɧɨɝɨ ɡɚɦɤɚ. Ɋɟɥɶɫ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɪɚɫɩɨɥɨɠɟɧ ɩɨɞ ɨɩɨɪɨɣ 27 

ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɧɚɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɦɨɬɨɪɚ 2 ɩɪɢ ɟɝɨ 

ɩɟɪɟɦɟɳɟɧɢɢ ɜɩɟɪɟɞ ɢ ɧɚɡɚɞ. ɗɬɨɬ ɪɟɥɶɫ ɩɪɢɤɪɟɩɥɟɧ ɤ ɨɫɧɨɜɧɨɦɭ ɲɚɫɫɢ 28 

ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɤ ɫɬɨɣɤɟ 13 ɧɚ ɞɪɭɝɨɦ ɟɟ ɤɨɧɰɟ. 

Ɉɩɨɪɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɞɨɦɤɪɚɬɚ 19. Ɂɞɟɫɶ ɭɫɬɚɧɨɜɥɟɧ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 

ɞɨɦɤɪɚɬ (ɩɪɢɜɨɞɹɳɢɣ ɜ ɞɜɢɠɟɧɢɟ ɝɥɚɜɧɵɣ ɷɥɟɤɬɪɨɦɨɬɨɪ 22). 

ɉɪɨɞɨɥɶɧɵɣ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ 20.ɗɬɨɬ ɫɢɥɨɜɨɣ ɜɢɧɬ ɫɨɟɞɢɧɟɧ ɫ 

ɜɵɯɨɞɨɦ 7 ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ 

ɬɨɪɦɨɡɧɵɦ ɨɫɧɨɜɧɵɦ ɲɚɫɫɢ 24 ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ ɢ ɩɪɢɜɨɞɢɬ ɬɨɪɦɨɡɚ ɜ 

ɩɪɨɞɨɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɷɥɟɤɬɪɨ-ɪɟɞɭɤɬɨɪɚ 7 ɷɬɨɬ ɜɢɧɬ 

ɩɪɢɤɪɟɩɥɹɟɬ ɢ ɨɬɫɨɟɞɢɧɹɟɬ ɬɨɪɦɨɡɚ ɤ ɨɫɢ 14. 

ȼɢɧɬ ɩɨɩɟɪɟɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ 21.ȼɵɪɚɜɧɢɜɚɟɬ ɬɨɪɦɨɡɚ ɩɨɩɟɪɟɤ 

ɩɨɩɟɪɟɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. ɗɬɨɬ ɜɢɧɬ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɫɢɥɨɜɵɦ ɛɨɥɬɨɦ, ɩɨ 

ɨɞɧɨɦɭ ɞɥɹ ɤɚɠɞɨɝɨ ɬɨɪɦɨɡɚ. ɉɨɜɨɪɚɱɢɜɚɹ ɪɟɝɭɥɢɪɨɜɨɱɧɭɸ ɪɭɱɤɭ 8, ɷɬɨɬ 
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ɜɢɧɬ ɩɟɪɟɦɟɳɚɟɬ ɬɨɪɦɨɡɧɨɣ ɤɨɦɩɥɟɤɬ ɧɚ ɪɟɥɶɫɟ 10 ɩɨɩɟɪɟɤ ɢ ɜɵɪɚɜɧɢɜɚɟɬ 

ɬɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ 6 ɫ ɨɫɶɸ 14 ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

Ɉɩɨɪɚ ɞɨɦɤɪɚɬɚ 22.ɗɬɚ ɨɩɨɪɚ ɫɨɟɞɢɧɹɟɬ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɞɨɦɤɪɚɬ 1, 

ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɩɟɞɚɥɢ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɫɨ ɫɬɨɣɤɨɣ 

13. Ɉɩɨɪɚ ɞɨɦɤɪɚɬɚ ɨɬɜɟɱɚɟɬ ɡɚ ɤɪɟɩɥɟɧɢɟ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ 3 ɤ 

ɫɬɨɣɤɟ 13. ɗɬɚ ɩɨɞɞɟɪɠɤɚ ɦɨɠɟɬ ɛɵɬɶ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɚ ɜ ɨɛɨɢɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ. 

ɉɨɞɞɟɪɠɤɚ ɬɚɯɨɦɟɬɪɚ 23.ɋɨɟɞɢɧɹɟɬ ɬɚɯɨɦɟɬɪɵ 5 ɫ ɨɫɧɨɜɧɵɦ ɬɨɪɦɨɡɧɵɦ 

ɲɚɫɫɢ 24. Ɉɧ ɧɟɫɟɬ ɬɚɯɨɦɟɬɪɵ ɜɨ ɜɪɟɦɹ ɪɚɡɥɢɱɧɵɯ ɮɚɡ ɩɪɨɰɟɫɫɚ ɢɫɩɵɬɚɧɢɣ. 

ȼɵɫɨɬɚ ɢ ɩɨɩɟɪɟɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɷɬɨɣ ɨɩɨɪɵ ɦɨɝɭɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɬɪɚɤɬɨɪɚ ɢ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɬɢɩɚ. 

Ɉɫɧɨɜɧɨɟ ɲɚɫɫɢ ɬɨɪɦɨɡɚ 24. ɉɨɞɞɟɪɠɢɜɚɟɬ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɡɥɢɱɧɵɟ 

ɤɨɦɩɨɧɟɧɬɵ ɬɨɪɦɨɡɧɨɣ ɫɟɤɰɢɢ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɬɨɪɦɨɡɧɨɝɨ ɛɚɪɚɛɚɧɚ 6, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɬɨɪɦɨɡɧɵɟ ɞɨɦɤɪɚɬɵ 

4. Ɍɚɯɨɦɟɬɪɵ 5 ɬɚɤɠɟ ɤɪɟɩɹɬɫɹ ɤ ɷɬɨɦɭ ɲɚɫɫɢ ɱɟɪɟɡ ɨɩɨɪɭ ɬɚɯɨɦɟɬɪɚ 23. ɗɬɨ 

ɲɚɫɫɢ ɩɪɢɜɨɞɢɬɫɹ ɜ ɩɪɨɞɨɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɪɟɞɭɤɬɨɪɨɦ 

7 ɧɚ ɪɟɥɶɫɟ 9, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɧɨ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜ ɩɨɩɟɪɟɱɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɧɚ ɪɟɥɶɫɟ 18 ɩɨɜɨɪɨɬɨɦ ɪɭɱɤɢ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɪɦɨɡɚ 8. 

ɒɚɪɢɤɨɩɨɞɲɢɩɧɢɤ ɨɩɨɪɵ ɬɨɪɦɨɡɧɨɝɨ ɛɚɪɚɛɚɧɚ 25.ɉɨɞɞɟɪɠɢɜɚɟɬ ɢ 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ 6. Ɉɧ ɬɚɤɠɟ ɫɨɟɞɢɧɹɟɬ ɬɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ ɫ 

ɨɫɧɨɜɧɵɦ ɬɨɪɦɨɡɧɵɦ ɲɚɫɫɢ 24. ɒɚɪɢɤɨɩɨɞɲɢɩɧɢɤ ɬɨɪɦɨɡɧɨɝɨ ɛɚɪɚɛɚɧɚ, 

ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɟɝɨ ɰɟɧɬɪɟ, ɨɛɥɟɝɱɚɟɬ ɜɪɚɳɟɧɢɟ ɬɨɪɦɨɡɧɨɝɨ ɛɚɪɚɛɚɧɚ 6 ɜɨ 

ɜɪɟɦɹ ɜɪɚɳɟɧɢɹ ɨɫɢ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɹ. ɗɬɚ ɞɟɬɚɥɶ ɫɥɭɠɢɬ ɨɩɨɪɨɣ ɞɥɹ 

ɬɨɪɦɨɡɧɨɝɨ ɛɚɪɚɛɚɧɚ ɢ ɩɨɫɬɨɹɧɧɨ ɭɞɟɪɠɢɜɚɟɬ ɟɝɨ. 

Ɉɫɟɜɵɟ ɨɩɨɪɵ 26.Ɉɧ ɫɨɟɞɢɧɟɧ ɫ ɬɨɪɦɨɡɧɨɣ ɨɩɨɪɨɣ 17 ɢ ɨɫɶɸ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɧɟɣ ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ, ɚ ɫɧɢɡɭ ɩɪɢɤɪɟɩɥɟɧ ɤ 

ɷɥɟɤɬɪɨɪɟɞɭɤɬɨɪɭ 7. 

Ɉɩɨɪɚ ɝɥɚɜɧɨɝɨ ɷɥɟɤɬɪɨɦɨɬɨɪɚ 27. ɇɚ ɷɬɨɣ ɨɩɨɪɟ ɭɫɬɚɧɨɜɥɟɧ 

ɷɥɟɤɬɪɨɦɨɬɨɪ 2. Ɉɧ ɤɪɟɩɢɬɫɹ ɤ ɪɟɥɶɫɭ 18. Ʉ ɷɬɨɣ ɨɩɨɪɟ ɬɚɤɠɟ ɤɪɟɩɢɬɫɹ ɤɨɧɟɰ 

ɝɥɚɜɧɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɞɨɦɤɪɚɬɚ 1. ɉɨ ɦɟɪɟ ɬɨɝɨ ɤɚɤ ɞɨɦɤɪɚɬ 1 
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ɪɚɫɬɹɝɢɜɚɟɬɫɹ ɢɥɢ ɡɚɤɪɵɜɚɟɬɫɹ, ɨɧ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɩɟɪɟɞ ɢ ɧɚɡɚɞ ɩɨ ɝɥɚɜɧɨɣ 

ɧɚɩɪɚɜɥɹɸɳɟɣ ɷɥɟɤɬɪɨɦɨɬɨɪɚ 18.  

Ɉɫɧɨɜɧɨɟ ɲɚɫɫɢ 28. Ɉɧ ɭɞɟɪɠɢɜɚɟɬ ɝɥɚɜɧɵɣ ɷɥɟɤɬɪɨɦɨɬɨɪ 2, ɨɩɨɪɭ 27 

ɝɥɚɜɧɨɝɨ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɢ ɪɟɥɶɫ 18 ɷɥɟɤɬɪɨɦɨɬɨɪɚ, ɚ ɟɝɨ ɤɪɟɩɥɟɧɢɹ 

ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɡɟɦɥɟ ɨɩɨɪɨɣ 16. ɋɬɨɣɤɚ 13 ɤɪɟɩɢɬɫɹ ɤ ɷɬɨɦɭ ɲɚɫɫɢ ɫ ɨɞɧɨɝɨ 

ɤɨɧɰɚ ɢ ɤ ɨɩɨɪɟ 16 ɫ ɞɪɭɝɨɝɨ. 

Ɉɩɨɪɚ ɤɨɪɩɭɫɚ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 29. ɋɨɟɞɢɧɹɟɬ ɤɨɪɩɭɫ ɪɭɥɟɜɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ 12 ɫ ɡɟɦɥɟɣ. ɗɬɚ ɩɨɞɞɟɪɠɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɨɥɧɵɣ ɞɨɫɬɭɩ ɤ ɢɧɫɬɪɭɦɟɧɬɚɦ 

ɭɩɪɚɜɥɟɧɢɹ ɞɢɫɩɥɟɟɦ.Ʉɚɤ ɬɨɥɶɤɨ ɧɚɛɨɪ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɨɫɟɣ ɢ ɤɨɧɟɱɧɨɣ 

ɩɟɪɟɞɚɱɢ ɫɨɛɪɚɧ ɧɚ ɫɛɨɪɨɱɧɨɣ ɥɢɧɢɢ, ɨɧ ɛɭɞɟɬ ɡɚɬɟɦ ɩɨɦɟɳɟɧ ɧɚ ɷɬɨ 

ɭɫɬɪɨɣɫɬɜɨ. Ɂɚɬɟɦ ɷɥɟɤɬɪɨɦɨɬɨɪ ɞɜɢɠɟɬɫɹ ɜɩɟɪɟɞ ɫ ɩɨɦɨɳɶɸ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɞɨɦɤɪɚɬɚ ɢ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɜɚɥɨɦ ɫ 

ɩɨɦɨɳɶɸ ɲɚɬɭɧɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɞɥɹ ɫɛɨɪɚ ɬɨɪɦɨɡɨɜ, ɤɨɬɨɪɵɣ ɛɵɥ ɨɬɤɥɸɱɟɧ 

ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɩɟɪɟɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ, ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɩɨɩɟɪɟɱɧɵɣ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ. ɗɬɨɬ ɛɚɪɚɛɚɧ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɨɫɢ ɤɨɥɟɫɚ. 

ɉɪɢ ɡɚɩɭɫɤɟ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɜɫɹ ɤɨɥɥɟɤɰɢɹ ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɜɦɟɫɬɟ ɫ 

ɬɨɪɦɨɡɧɵɦɢ ɛɚɪɚɛɚɧɚɦɢ. 

ɉɪɹɦɨɟ ɞɜɢɠɟɧɢɟ ɦɨɠɧɨ ɛɵɥɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ, ɩɪɢɥɨɠɢɜ ɪɚɜɧɵɟ ɭɫɢɥɢɹ 

ɤ ɛɚɲɦɚɤɚɦ ɞɨɦɤɪɚɬɚɦɢ. ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɛɥɨɤɢɪɨɜɤɭ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, 

ɜɟɞɭɳɢɣ ɞɨɦɤɪɚɬ ɭɞɟɪɠɢɜɚɟɬ ɩɟɞɚɥɶ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɱɬɨɛɵ 

ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥ. Ɂɚɬɟɦ ɫɢɥɚ, ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɨɫɹɦ ɬɪɚɤɬɨɪɚ ɢ 

ɬɨɪɦɨɡɧɵɦ ɛɚɪɚɛɚɧɚɦ ɩɪɢ ɡɚɫɬɪɟɜɚɧɢɢ ɜ ɝɪɹɡɢ, ɦɨɞɟɥɢɪɭɟɬɫɹ ɩɭɬɟɦ 

ɩɪɢɥɨɠɟɧɢɹ ɧɟɪɚɜɧɵɯ ɧɚɝɪɭɡɨɤ ɤ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɨɫɹɦ. Ɍɚɯɨɦɟɬɪɵ ɫɨɨɛɳɚɸɬ 

ɨɛ ɨɛɨɪɨɬɚɯ ɨɫɢ ɤɨɦɩɶɸɬɟɪɭ ɢ ɫɨɨɛɳɚɸɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨ ɪɚɛɨɬɟ ɢɥɢ 

ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɟɝɨ ɛɥɨɤɢɪɨɜɤɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨ 

ɭɫɬɪɨɣɫɬɜɨ ɫɩɨɫɨɛɧɨ ɩɪɨɜɟɪɹɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ. 

Ⱦɢɮɮɟɪɟɧɰɢɚɥ - ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɱɚɫɬɟɣ ɫɢɥɨɜɨɣ ɩɟɪɟɞɚɱɢ ɬɪɚɤɬɨɪɚ. 

Ɉɧ ɨɬɜɟɱɚɟɬ ɡɚ ɫɩɢɫɨɤ ɜɚɠɧɟɣɲɢɯ ɮɭɧɤɰɢɣ ɢ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɫɟɪɶɟɡɧɵɟ 

ɩɪɨɛɥɟɦɵ ɜ ɫɥɭɱɚɟ ɫɛɨɟɜ. Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɹɜɥɹɸɬɫɹ 
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ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɞɚɱɢ ɦɨɳɧɨɫɬɢ ɧɚ 90 ɝɪɚɞɭɫɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɪɚɳɟɧɢɹ ɤɨɥɟɫ ɫ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɪɢ ɩɨɜɨɪɨɬɟ ɚɜɬɨɦɨɛɢɥɹ. Ʌɸɛɚɹ ɢɡ ɷɬɢɯ 

ɮɭɧɤɰɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɱɚɫɬɶɸ  ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ. ɑɚɫɬɨ ɜ 

ɬɪɚɤɬɨɪɚɯ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɪɚɛɨɬɭ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɡɚɛɥɨɤɢɪɨɜɚɜ ɟɝɨ. 

Ɉɛɵɱɧɨ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɤɨɥɟɫɨ ɡɚɫɬɪɟɜɚɟɬ ɜ ɝɪɹɡɢ ɢ ɢɫɩɵɬɵɜɚɟɬ 

ɲɬɨɩɨɪ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɨɟ ɤɨɥɟɫɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɜɟɪɞɨɦ ɝɪɭɧɬɟ. Ⱦɥɹ ɬɨɝɨ 

ɱɬɨɛɵ ɜɵɬɚɳɢɬɶ ɬɪɚɤɬɨɪ ɢɡ ɷɬɨɣ ɫɢɬɭɚɰɢɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɮɮɟɪɟɧɬɧɵɟ 

ɡɚɦɤɢ. ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ ɛɥɨɤɢɪɭɟɬ ɨɫɢ ɨɛɨɢɯ ɤɨɥɟɫ ɜɦɟɫɬɟ. ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ 

ɨɛɨɪɨɬɵ ɨɛɨɢɯ ɤɨɥɟɫ ɪɚɜɧɵ; ɨɞɧɚɤɨ ɛɨɥɶɲɢɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚɩɪɚɜɥɟɧ ɧɚ 

ɤɨɥɟɫɨ ɧɚ ɡɟɦɥɟ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɨɡɜɨɥɹɟɬ ɬɪɚɤɬɨɪɭ ɦɟɞɥɟɧɧɨ 

ɜɵɯɨɞɢɬɶ ɢɡ ɷɬɨɣ ɫɢɬɭɚɰɢɢ. 

ȼɚɠɧɨɫɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɟɝɨ ɛɥɨɤɢɪɨɜɤɢ ɞɥɹ ɬɪɚɤɬɨɪɨɜ 

ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɛɨɪɨɱɧɨɦ ɤɨɧɜɟɣɟɪɟ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɬɪɚɤɬɨɪɨɜ ɬɟɫɬɢɪɭɸɬ ɷɬɢ ɞɟɬɚɥɢ ɧɚ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɦɟɧɟɟ 

ɛɟɡɨɩɚɫɧɨ. ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɨɤɚɡɚɧɧɨɟ ɧɚ ɪɢɫ. 1-1), ɫɩɨɫɨɛɧɨ 

ɩɪɨɜɟɪɹɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɟɝɨ ɛɥɨɤɢɪɨɜɤɭ ɜɨ ɜɪɟɦɹ ɫɛɨɪɤɢ ɢ ɭɤɚɡɵɜɚɬɶ, 

ɪɚɛɨɬɚɸɬ ɥɢ ɨɧɢ. ɗɬɢ ɞɜɟ ɱɚɫɬɢ ɬɟɫɬɢɪɭɸɬɫɹ ɩɭɬɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɫɟɯ 

ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɭ ɧɢɯ. ɂɧɮɨɪɦɚɰɢɹ ɨɬ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɟɣ ɢ ɬɚɯɨɦɟɬɪɚ ɩɟɪɟɞɚɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɫɢɫɬɟɦɵ. ɉɨɫɥɟ ɷɬɨɝɨ ɤɨɦɩɶɸɬɟɪ ɚɧɚɥɢɡɢɪɭɟɬ ɢ ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 

ɩɨɥɶɡɨɜɚɬɟɥɸ. 

Ɉɛɡɨɪ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ ɛɥɨɤɢɪɨɜɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɪɚɤɬɨɪɨɜ: 

ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɨɜɟɪɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢ 

ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɪɚɡɥɢɱɧɵɯ ɬɪɚɤɬɨɪɨɜ. Ɏɭɧɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ 

ɞɜɨɹɤɢɟ: 

1. ɂɫɩɵɬɚɧɢɟ ɬɪɚɤɬɨɪɨɜ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ ɢ 

ɛɥɨɤɢɪɨɜɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. 

2. ɂɫɩɵɬɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ ɢ 

ɛɥɨɤɢɪɨɜɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. 
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ɋɨɝɥɚɫɧɨ ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɪɢɫɭɧɤɚɦ, ɩɪɨɰɟɞɭɪɚ ɢɫɩɵɬɚɧɢɹ 

ɭɫɬɪɨɣɫɬɜɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1) ɂɫɩɵɬɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɚ 

ȼ ɷɬɢɯ ɬɪɚɤɬɨɪɚɯ ɫɧɚɱɚɥɚ ɨɫɶ 14 ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɛɪɚɧɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɢ 

ɡɚɤɪɟɩɥɟɧɚ ɧɚ ɫɬɟɧɞɟ 13 ɢ ɨɩɨɪɟ 26 ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ 

ɢɫɩɵɬɚɧɢɣ. Ʉɚɤ ɬɨɥɶɤɨ ɨɫɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɦɟɫɬɨ, ɫɦɚɡɨɱɧɵɟ ɤɨɧɬɭɪɵ ɩɨɞɚɸɬ 

ɧɟɨɛɯɨɞɢɦɨɟ ɦɚɫɥɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɫɬɢɪɚɧɢɹ ɞɟɬɚɥɟɣ ɜ 

ɞɢɮɮɟɪɟɧɰɢɚɥɟ. Ⱦɚɥɟɟ ɬɨɪɦɨɡɧɨɣ ɛɚɪɚɛɚɧ 6 ɩɨɦɟɳɚɟɬɫɹ ɧɚ ɜɵɯɨɞɟ ɨɫɢ (ɝɞɟ 

ɤɪɟɩɹɬɫɹ ɤɨɥɟɫɚ) ɱɟɪɟɡ ɩɨɩɟɪɟɱɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ. Ɍɨɪɦɨɡɚ (ɤɨɬɨɪɵɟ ɛɵɥɢ 

ɨɬɤɥɸɱɟɧɵ ɜ ɤɨɧɰɟ ɩɪɟɞɵɞɭɳɟɝɨ ɢɫɩɵɬɚɧɢɹ, ɱɬɨɛɵ ɫɤɪɵɬɶ ɨɫɶ) ɫɧɨɜɚ 

ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɧɨɜɨɣ ɨɫɶɸ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 

Ʉɨɝɞɚ ɬɨɪɦɨɡɚ ɜɤɥɸɱɟɧɵ, ɷɥɟɤɬɪɨɦɨɬɨɪ 2 ɫɨɟɞɢɧɟɧ ɫ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɜɯɨɞɨɦ. ɗɬɨ ɞɟɥɚɟɬɫɹ ɱɟɪɟɡ ɪɭɥɟɜɵɟ ɰɟɩɢ ɜɧɭɬɪɢ 

ɤɨɪɩɭɫɚ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12. ȼ ɤɨɧɰɟ ɷɬɨɝɨ ɷɬɚɩɚ ɩɪɨɰɟɫɫ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɧɚɱɢɧɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

1.1) ɂɫɩɵɬɚɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɉɨ ɉɪɹɦɨɦɭ ɤɭɪɫɭ 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɩɪɨɰɟɞɭɪɵ ɨɫɶ ɬɪɚɤɬɨɪɚ ɝɨɬɨɜɚ ɤ 

ɢɫɩɵɬɚɧɢɸ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɭɪɨɜɟɧɶ ɲɭɦɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɢɫɫɥɟɞɭɸɬɫɹ ɧɚ ɩɪɹɦɨɦ ɤɭɪɫɟ. Ɍɨɪɦɨɡɧɵɟ ɞɨɦɤɪɚɬɵ 4 

ɩɨɞɚɸɬ ɪɚɜɧɨɟ ɭɫɢɥɢɟ ɧɚ ɜɤɥɸɱɟɧɧɵɟ ɬɨɪɦɨɡɚ, ɢ ɬɚɯɨɦɟɬɪɵ ɧɚɱɢɧɚɸɬ 

ɢɡɦɟɪɹɬɶ ɜɵɯɨɞɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɫɢ ɢ ɨɬɩɪɚɜɥɹɸɬ ɪɟɡɭɥɶɬɚɬɵ ɜ ɤɨɪɩɭɫ 

ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12 ɞɥɹ ɚɧɚɥɢɡɚ. Ⱦɚɬɱɢɤ ɲɭɦɚ ɬɚɤɠɟ ɩɟɪɟɞɚɟɬ ɭɪɨɜɟɧɶ 

ɲɭɦɚ ɨɫɢ 14 ɧɚ ɤɨɦɩɶɸɬɟɪ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ 

ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɚɧɚɥɢɡɢɪɭɟɬ ɢ 

ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɲɭɦɚ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

1.2) ɉɪɨɜɟɪɤɚ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɧɚ ɩɨɜɨɪɨɬɚɯ 

ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɞɨɦɤɪɚɬɵ 1 ɩɨɞɚɸɬ ɧɟɪɚɜɧɵɟ ɭɫɢɥɢɹ ɧɚ 

ɬɨɪɦɨɡɚ 4 ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɢɦɢɬɢɪɭɸɬ ɩɨɜɨɪɨɬ ɬɪɚɤɬɨɪɚ. Ɂɞɟɫɶ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜɵɯɨɞɧɨɟ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɨɫɢ ɢ ɩɟɪɟɞɚɟɬɫɹ ɜ ɤɨɦɩɶɸɬɟɪ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ 

ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12 ɞɥɹ ɚɧɚɥɢɡɚ ɬɚɯɨɦɟɬɪɚɦɢ. Ɂɚɬɟɦ ɪɟɡɭɥɶɬɚɬɵ 
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ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɸ. Ⱦɚɬɱɢɤ ɲɭɦɚ ɬɚɤɠɟ ɪɟɝɢɫɬɪɢɪɭɟɬ ɭɪɨɜɟɧɶ 

ɲɭɦɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɧɚ ɤɨɦɩ 

ɶɸɬɟɪ ɞɥɹ ɚɧɚɥɢɡɚ. Ɂɚɬɟɦ ɪɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɦɨɧɢɬɨɪɟ. 

1.3) ɉɪɨɜɟɪɤɚ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ 

ɗɬɨɬ ɩɪɢɛɨɪ ɫɩɨɫɨɛɟɧ ɢɡɦɟɪɹɬɶ ɪɚɡɥɢɱɧɵɟ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. 

ɉɪɨɰɟɞɭɪɚ ɢɫɩɵɬɚɧɢɹ ɨɞɢɧɚɤɨɜɚ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɛɥɨɤɢɪɨɜɨɤ 

ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ. Ɉɞɧɚɤɨ ɟɫɬɶ ɪɚɡɧɢɰɚ ɜ ɬɨɦ, ɤɚɤ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ 

ɛɥɨɤɢɪɨɜɤɚ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɤɪɨɩɧɵɯ ɡɚɦɤɨɜ 

ɞɨɦɤɪɚɬ 3 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɚ ɜ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɜɚɪɢɚɧɬɚɯ ɷɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɤɨɧɬɭɪɚɦɢ 

ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12. ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɛɥɨɤɢɪɨɜɤɢ 

ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɬɨɪɦɨɡɚ ɛɭɞɭɬ ɩɨɥɭɱɚɬɶ ɧɟɪɚɜɧɵɟ ɭɫɢɥɢɹ ɨɬ ɬɨɪɦɨɡɧɵɯ 

ɞɨɦɤɪɚɬɨɜ 4 ɧɚ ɬɨɪɦɨɡɧɨɦ ɛɚɪɚɛɚɧɟ 6. ɗɬɨ ɢɦɢɬɢɪɭɟɬ ɧɚɫɬɪɨɣɤɭ, ɜ ɤɨɬɨɪɨɣ 

ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɛɥɨɤɢɪɨɜɤɭ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. Ʉɚɤ ɬɨɥɶɤɨ ɫɢɥɵ 

ɭɫɬɚɧɨɜɥɟɧɵ, ɨɛɨɪɨɬɵ ɨɛɟɢɯ ɨɫɟɣ ɢɡɦɟɪɹɸɬɫɹ ɬɚɯɨɦɟɬɪɚɦɢ 5, ɢ ɪɟɡɭɥɶɬɚɬɵ 

ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɤɨɦɩɶɸɬɟɪ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 12 ɞɥɹ 

ɚɧɚɥɢɡɚ. ȼ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɬɚɤɠɟ ɢɡɦɟɪɹɟɬɫɹ ɭɪɨɜɟɧɶ ɲɭɦɚ. 

2) ɂɫɩɵɬɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɚ 

ȼɫɟ ɷɬɚɩɵ ɢɫɩɵɬɚɧɢɣ ɷɬɢɯ ɬɪɚɤɬɨɪɨɜ ɚɧɚɥɨɝɢɱɧɵ ɢɫɩɵɬɚɧɢɹɦ ɬɪɚɤɬɨɪɨɜ 

ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. Ɋɚɡɧɢɰɚ ɥɢɲɶ ɜ ɬɨɦ, ɤɚɤ 

ɜɤɥɸɱɚɟɬɫɹ ɛɥɨɤɢɪɨɜɤɚ ɞɢɮɮɟɪɟɧɰɢɚɥɚ. ȼ ɬɪɚɤɬɨɪɚɯ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ 

ɛɥɨɤɢɪɨɜɤɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɷɬɭ ɡɚɞɚɱɭ ɜɵɩɨɥɧɹɟɬ ɞɨɦɤɪɚɬ 3, ɚ ɜ 

ɬɪɚɤɬɨɪɚɯ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɡɚ ɷɬɭ ɡɚɞɚɱɭ 

ɨɬɜɟɱɚɸɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɰɟɩɢ. ɉɪɢɦɟɱɚɬɟɥɶɧɨ, ɱɬɨ ɜɫɟɝɨ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 

ɦɨɞɢɮɢɤɚɰɢɹɦɢ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɛɵɥɨ ɛɵ ɫɩɨɫɨɛɧɨ ɢɫɩɵɬɵɜɚɬɶ 

ɧɟɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɧɟɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɛɥɨɤɢɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ ɢɡɝɨɬɨɜɥɟɧɨ ɢɡ ɫɬɚɥɟɣ ɋɌ-37 ɢ ɋɌ-52 ɪɚɡɥɢɱɧɨɣ ɬɨɥɳɢɧɵ. 

Ⱦɥɹ ɪɟɥɶɫɨɜ 18, 9 ɢ 10 ɩɪɢɦɟɧɹɥɢɫɶ ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ ɫɬɚɥɢ, ɬɚɤ ɤɚɤ ɨɧɢ 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɨɫɬɨɹɧɧɨɦɭ ɢɫɬɢɪɚɧɢɸ. Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨ-ɪɟɞɭɤɬɨɪɨɜ 

ɫɨɫɬɚɜɥɹɥɚ 1,2 ɥ. ɫ., ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɷɥɟɤɬɪɨɦɨɬɨɪ ɦɨɳɧɨɫɬɶɸ 40 ɥ. ɫ. 
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ɉɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɟɞɟɧɧɨɟ ɜɵɲɟ ɨɩɢɫɚɧɢɟ ɢ ɱɟɪɬɟɠɢ ɹɜɥɹɸɬɫɹ 

ɢɥɥɸɫɬɪɚɬɢɜɧɵɦɢ ɤ ɧɚɫɬɨɹɳɟɦɭ ɢɡɨɛɪɟɬɟɧɢɸ ɢ ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

ɜɧɟɫɟɧɵ ɜ ɦɚɬɟɪɢɚɥɵ, ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɛɟɡ ɨɬɫɬɭɩɥɟɧɢɹ ɨɬ 

ɫɮɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɜ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ ɢɡɨɛɪɟɬɟɧɢɹ.  

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɬɟɧɞ ɞɥɹ ɨɛɤɚɬɤɢ  ɢ ɢɫɩɵɬɚɧɢɹ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɤɬɨɪɨɜ 

ɛɟɡ ɧɚɝɪɭɡɤɢ. ɉɪɨɬɨɬɢɩɨɦ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɫɬɟɧɞ ɞɥɹ ɨɛɤɚɬɤɢ 

ɬɪɚɧɫɦɢɫɫɢɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɢ ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɚɦɢ 

«Ⱥɩɚɫɬɨɜɫɤɨɣ ɋɟɥɶɯɨɡɬɟɯɧɢɤɢ» (ɪɢɫ. 3.6). 

  

1-ɪɚɦɚ; 2-ɜɢɧɬ; 3- ɪɚɦɚ; 4-ɞɜɢɝɚɬɟɥɶ; 5-ɲɤɢɜ. 

Ɋɢɫɭɧɨɤ 3.6- ɉɪɨɬɨɬɢɩ  ɫɬɟɧɞɚ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɪɨɬɨɬɢɩɚ ɫɬɟɧɞ ɩɪɨɟɤɬɢɪɭɟɦɵɣ  ɢɦɟɟɬ ɪɹɞ ɢɡɦɟɧɟɧɢɣ. 

Ɋɚɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɬɟɧɞɚ ɧɟɩɨɞɜɢɠɧɚ ɢ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɫɨɪɬɨɜɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɢɥɨ ɦɚɫɫɭ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɡɚɤɪɟɩɥɟɧ ɧɚ ɤɚɱɚɸɳɟɣɫɹ ɪɚɦɟ, ɫɧɚɛɠɟɧ ɜɢɧɬɨɦ 

ɦɟɯɚɧɢɡɦɨɦ ɞɥɹ ɧɚɬɹɠɟɧɢɹ ɪɟɦɧɟɣ.  
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3.2. ɍɫɬɪɨɣɫɬɜɨ  ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬы  ɤɨɧɫɬɪɭɤɰɢɢ 

 

ɋɬɟɧɞ ɞɥɹ ɨɛɤɚɬɤɢ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɤɬɨɪɨɜ ɜɵɩɨɥɧɟɧ  ɢɡ 

ɪɚɦɵ-1 (ɪɢɫ. 3.7.), ɜɢɧɬɚ ɦɟɯɚɧɢɡɦɚ ɧɚɬɹɠɟɧɢɹ ɪɟɦɧɟɣ -2, ɪɚɦɤɢ 3 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 4, ɧɚ ɹɤɨɪɟ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɲɤɢɜ-5 ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ 

ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɟɣ ɫ ɬɪɚɧɫɦɢɫɫɢɟɣ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ 

ɭɫɬɪɨɣɫɬɜɚ  ɞɥɹ ɨɛɤɚɬɤɢ ɬɪɚɧɫɦɢɫɫɢɢ ɩɪɢɜɟɞɟɧɚ ɧɢɠɟ ɧɚ ɪɢ 

 

1-ɪɚɦɚ; 2-ɜɢɧɬ ɦɟɯɚɧɢɡɦɚ ɧɚɬɹɠɟɧɢɹ ɪɟɦɧɟɣ; 3- ɪɚɦɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ;  

4-ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 5-ɲɤɢɜ. 

Ɋɢɫɭɧɨɤ 3.7 - ɋɯɟɦɚ ɫɬɟɧɞɚ ɞɥɹ ɨɛɤɚɬɤɢ ɬɪɚɧɫɦɢɫɫɢɢ. 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱦɥɹ ɨɛɤɚɬɤɢ ɬɪɚɧɫɦɢɫɫɢɸ  ɜ ɫɛɨɪɟ 

ɡɚɤɪɟɩɥɹɸɬ  ɧɚ ɪɚɦɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ, ɭɬɵɤɚɥɚɫɶ ɜ 

ɡɚɯɜɚɬ ɪɚɦɵ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɚ ɤɨɧɟɰ  ɜɚɥɚ ɤɨɪɨɛɤɢ ɩɟɪɟɦɟɧɵ ɩɟɪɟɞɚɱ ɢɥɢ 

ɪɟɞɭɤɬɨɪɚ ɡɚɤɪɟɩɥɹɸɬ  ɲɤɢɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɜɦɟɫɬɟ ɫɨ ɫɬɟɧɞɨɦ. Ⱦɚɥɟɟ  

ɷɬɨɬ ɲɤɢɜ ɢ ɲɤɢɜɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɨɟɞɢɧɹɸɬ ɪɟɦɧɹɦɢ  ɫ ɤɥɢɧɨɜɵɦ 

ɫɟɱɟɧɢɟɦ ɢ ɜɢɧɬɨɦ, ɩɪɨɜɨɞɹɬ ɢɯ ɧɚɬɹɠɟɧɢɟ. ɉɪɨɝɢɛɚɧɢɟ ɪɟɦɧɟɣ ɩɪɢ 

ɩɪɢɥɨɠɟɧɢɢ ɫɢɥɵ ɜ 40ɇ  ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɟɟ 15…20 ɦɦ. ɉɨɬɨɦ 
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ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ  ɜɤɥɸɱɚɸɬ ɢ ɩɪɨɜɨɞɹɬ ɨɛɤɚɬɤɭ  ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ ɧɚ 

ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ ɤɨɪɨɛɤɢ ɩɟɪɟɦɟɧɵ ɩɟɪɟɞɚɱ ɢ ɭɜɟɥɢɱɢɬɟɥɹ ɤɪɭɬɹɳɟɝɨ 

ɦɨɦɟɧɬɚ. 

 

3.5 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɞɥɹ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ 

 

ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ – ɷɬɨ ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɪɟɦɨɧɬɭ ɪɚɡɥɢɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ – ɷɬɨ ɩɨɢɫɬɢɧɟ 

ɜɚɠɧɚɹ ɢ ɧɭɠɧɚɹ ɩɪɨɮɟɫɫɢɹ. ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɧɚɯɨɞɢɬ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɧɢɦɚɟɬɫɹ ɫɛɨɪɤɨɣ ɢ ɪɚɡɛɨɪɤɨɣ ɜɫɟɜɨɡɦɨɠɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɢɡɝɨɬɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɨɫɧɚɫɬɤɭ ɞɥɹ 

ɪɟɦɨɧɬɚ ɢ ɫɛɨɪɤɢ. ɉɨɷɬɨɦɭ ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɨɝɪɨɦɧɵɦ 

ɛɚɝɚɠɨɦ ɡɧɚɧɢɣ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɪɚɛɨɬɟ. 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɞɥɹ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɟ 

ɛɟɡɨɩɚɫɧɨɝɨ ɬɪɭɞɚ ɩɪɢ ɪɟɦɨɧɬɟ ɫɬɚɧɤɨɜ, ɬɟɯɧɢɤɢ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. 

Ɍɪɭɞ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ ɫɱɢɬɚɟɬɫɹ ɫɪɟɞɧɟɣ ɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ, ɧɨ, 

ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ ɨɧ ɞɨɥɠɟɧ ɢɦɟɬɶ ɯɨɪɨɲɟɟ ɡɞɨɪɨɜɶɟ, ɩɚɦɹɬɶ ɢ ɡɪɟɧɢɟ. 

Ƚɥɚɜɧɨɟ ɜ ɪɚɛɨɬɟ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ – ɷɬɨ ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ ɢ ɫɦɟɤɚɥɤɚ. 

ɋɩɟɰɢɚɥɢɫɬ ɞɚɧɧɨɣ ɩɪɨɮɟɫɫɢɢ ɞɨɥɠɟɧ ɭɦɟɬɶ ɩɪɚɜɢɥɶɧɨ ɜɵɹɜɢɬɶ 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɢ ɭɫɬɪɚɧɢɬɶ ɟɟ. 

Ɋɚɛɨɬɚɬɶ ɫɥɟɫɚɪɸ-ɪɟɦɨɧɬɧɢɤɭ ɩɪɢɯɨɞɢɬɫɹ ɤɚɤ ɜ ɰɟɯɭ, ɬɚɤ ɢ ɧɚ ɜɨɡɞɭɯɟ, 

ɩɨɷɬɨɦɭ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɜɨɢɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɨɧ, ɧɢɤɨɝɞɚ ɧɟ ɞɨɥɠɟɧ 

ɡɚɛɵɜɚɬɶ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

ɑɬɨ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɥɟɫɚɪɸ-ɪɟɦɨɧɬɧɢɤɭ? 

1. ɍɫɬɪɚɢɜɚɹɫɶ ɧɚ ɪɚɛɨɬɭ, ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ: 

2. ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ 

3. Ⱦɥɹ ɱɟɝɨ ɧɭɠɧɵ ɢ ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɫɚɪɧɵɟ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 

ɢɧɫɬɪɭɦɟɧɬɵ. ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɭɦɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ 
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4. ɉɪɚɜɢɥɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ ɢ ɫɩɨɫɨɛɵ ɨɤɚɡɚɧɢɹ 

ɩɟɪɜɨɣ ɩɨɦɨɳɢ 

5. Ɉɛɨɡɧɚɱɟɧɢɟ ɦɚɫɟɥ, ɫɦɚɡɨɤ ɢ ɩɪɚɜɢɥɚ ɩɪɢɦɟɧɟɧɢɹ. 

ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɭɦɟɬɶ: 

1. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɪɟɦɨɧɬ, ɫɛɨɪɤɭ, ɪɚɡɛɨɪɤɭ ɪɚɡɥɢɱɧɵɯ ɭɡɥɨɜ ɢ 

ɦɟɯɚɧɢɡɦɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 

2. Ɋɟɝɭɥɢɪɨɜɤɭ, ɧɚɥɚɞɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ 

3. ɇɚɯɨɞɢɬɶ ɢ ɭɫɬɪɚɧɹɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

4. ɉɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ. 

ȼɫɟ ɞɚɧɧɵɟ ɪɚɛɨɬɵ ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ, ɧɟ ɧɚɪɭɲɚɹ 

ɩɪɚɜɢɥ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ . 

ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 

 

3.4. Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ. 

3.4.1. ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

3.4.1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ 

n
çóáòð   ,     (3.1.) 

ɝɞɟ n – ɱɢɫɥɨ ɡɚɰɟɩɥɟɧɢɣ,  n = 8; 

ηɡɭɛ – ɄɉȾ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ; (ηɡɭɛ = 0,95…0,97 Д7Ж). 

.784,097,0 8 òð  

3.4.1.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɦɢɫɫɢɢ 

 ,1 òðåíòð NN       (3.2.) 

ɝɞɟ Nɟɧ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ,  

Nɟɧ = 66 ɤȼɬ ɞɥɹ ɞɜɢɝɚɬɟɥɹ Ⱦ-240 [ ]. 

Nɬɪ = 66 (1-0,784) = 14,25 ɤȼɬ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ɨɛɤɚɬɤɢ ɬɪɚɧɫɦɢɫɫɢɢ 

ɬɪɚɤɬɨɪɚ ɆɌɁ-80 ɧɚ ɫɬɟɧɞɟ ɫɨɫɬɚɜɥɹɟɬ Nɩɨɬɪ = 14,25 ɤȼɬ. 
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3.4.1.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

     ,
ðåì

ïîòðäâ
ïîòð i

N
N


     (3.3) 

ɝɞɟ i – ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɢɜɨɞɚ, i = 2; 

  ηɪɟɦ – ɄɉȾ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ; (ηɪɟɦ = 0,94 … 0,96 [7]). 

.42,7
96,02

25,14
êÂòN äâ

ïîòð 


  

ɉɨ ȽɈɋɌ 19523-81 ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɢɣ ɩɨ ɦɨɳɧɨɫɬɢ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɢɦɟɸɳɢɣ Nɧɨɦ = 7,5 ɤȼɬ ɷɬɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɪɤɢ 

4Ⱥ132S4ɍ3 

ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1500 ɦɢɧ-1, 

ɫɤɨɥɶɠɟɧɢɟ S = 3%, 

ɮɚɤɬɢɱɟɫɤɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɨɞ ɧɚɝɪɭɡɤɨɣ 1455 ɦɢɧ-1. 

3.4.2. Ɋɚɫɱɟɬ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ. 

3.4.2.1. ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɪɟɦɧɹ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ Д7Ж ɞɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ (Nɞɜ = 7,5 ɤȼɬ,  n = 1455 ɦɢɧ-

1) ɩɪɢɧɢɦɚɟɦ ɪɟɦɧɢ ɫɟɱɟɧɢɹ Ȼ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ȽɈɋɌ 1284.1-80. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɟɦɧɹ Ⱥ = 1,38 ɫɦ2. 

Ɇɚɫɫɚ 1 ɦ ɪɟɦɧɹ m = 0,18 ɤɝ. 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɜ ɢɧɬɟɪɜɚɥɟ Lp = 800…6300 ɦɦ; 

;40ììLLL ÂÍp   Ɍ0 = 10,5 мм. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɦɟɧɶɲɟɝɨ ɲɤɢɜɚ  

dmin = 125 ɦɦ. 

3.4.2.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɲɤɢɜɨɜ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɪɟɫɭɪɫɚ ɪɚɛɨɬɵ ɩɟɪɟɞɚɱɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɦɟɧɶɲɢɣ ɲɤɢɜ ɫ ɪɚɫɱɟɬɧɵɦ ɞɢɚɦɟɬɪɨɦ d1 > dmin; ɢɡ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ Д7Ж  ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɢɣ ɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ d1 = 180 

ɦɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɟɞɨɦɨɝɨ ɲɤɢɜɚ. 
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d2 = i · d1; 

d2 = 2 · 480 = 360 ɦɦ. 

ɂɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ Д7Ж ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ d2 = 355 ɦɦ. 

3.4.2.3. ɍɬɨɱɧɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɨɬɧɨɲɟɧɢɹ 

  ,11

2

Sd

d
i


      (3.5) 

ɝɞɟ S – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɤɨɥɶɠɟɧɢɟ, S = 0,01. 

  .99,1
01,01180

355



i  

3.4.2.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

amin = 0,55(d1 + d2) + T0,    (3.6) 

amin = 0,55(180 + 355) + 10,5 = 304,7 ɦɦ. 

amax = d1 + d2, 

 amax = 180 + 355 = 535 ɦɦ. 

Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɡɧɚɱɟɧɢɟ               

ɚ = 500 ɦɦ. 

3.4.2.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɪɟɦɧɹ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж. 

   
a

dd
ddaLp 42

2
2

12
21




 ,  (3.8) 

   
.1855

5004

180355
355180

2

14,3
5002

2

ììLp 



  

ɉɨ ȽɈɋɌ 1284.1-80 ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɪɟɦɧɹ Lp=1800 

мм. 

3.4.2.6. ɍɬɨɱɧɟɧɢɟ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

    ,825,0 2





  ywLwLa pp   (3.9) 

ɝɞɟ   ,5,0 21 ddw           (3.10) 
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  .84035518014,35,0 ììw     

      

,
2

2

12 





 


dd

ó     (3.11) 

.7656
2

180355 2
2

ììó 





 

  

    .472765688401800840180025,0 2 ììa 



   

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɡɚɦɟɧɵ ɪɟɦɧɟɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ 

ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɧɚ 2% ɬ.ɟ. ɧɚ 10 ɦɦ. 

3.4.2.7. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɝɥɚ ɨɯɜɚɬɚ ɪɟɦɧɹɦɢ ɦɚɥɨɝɨ ɲɤɢɜɚ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [7] 

2
28,0180 12

1

dd 
 ,    (3.12) 

.155
2

180355
28,01801




  

3.4.2.8. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɭɝɥɚ ɨɯɜɚɬɚ 94,0 [7], 

ɞɥɢɧɵ ɪɟɦɧɹ 95,0L [7], 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ 1,1p [7], 

ɱɢɫɥɚ ɪɟɦɧɟɣ 95,0z [7]. 

3.4.2.9. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɨɞɧɢɦ 

ɪɟɦɧɟɦ 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

,0
p

L
p NN



 
      (3.13) 

ɝɞɟ N0 – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɞɨɩɭɫɤɚɟɦɚɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɨɞɧɢɦ ɪɟɦɧɟɦ, 

N0 = 4,9 ɤȼɬ Д7Ж. 

4
1,1

95,094,0
9,4 


pN  ɤȼɬ. 

 3.4.2.10. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɪɟɦɧɟɣ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 
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,
zp

äâ

CN

N
z


      (3.14) 

.97,1
95,04

5,7



z  

ɉɪɢɧɢɦɚɟɦ ɱɢɫɥɨ ɪɟɦɧɟɣ z = 2. 

  

3.4.2.11. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɪɟɫɭɪɫɚ, ɪɚɫɫɱɢɬɚɧɧɨɣ ɤɥɢɧɨɪɟɦɟɧɧɨɣ 

ɩɟɪɟɞɚɱɢ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

,
60 1

0 nd

L
NÍ p

îö 
     (3.15) 

ɝɞɟ Nɨɰ – ɱɢɫɥɨ ɰɢɤɥɨɜ, ɜɵɞɟɪɠɢɜɚɟɦɵɯ ɪɟɦɧɟɦ, 

 Nɨɰ = 5,7 ∙ 106 [7]. 

4158
145518014,360

3600
107,5 6

0 


Í ɱ. 

Ɋɚɫɫɱɢɬɚɧɧɵɣ ɪɟɫɭɪɫ ɞɨɫɬɚɬɨɱɟɧ. 

  

3.4.2.12. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɟɦɧɹ. 

ɋɤɨɪɨɫɬɶ ɪɟɦɧɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

,
60

1nd      (3.16) 

7,13
60

145518,014,3



 ɦ/ɫ. 

  

3.4.2.13. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɬɹɠɟɧɢɹ ɤɚɠɞɨɣ ɜɟɬɜɢ ɨɞɧɨɝɨ ɪɟɦɧɹ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

,
850 2

0 
 






z

N
S Lpäâ    (3.17) 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɫɢɥɢɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ, 

2

2

18,0
ì

ñÍ 
 [7]. 

2927,1318,0
94,07,132

95,01,15,7850 2
0 




S ɇ. 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

 ВКР.350306.464.21.00.00 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

 ВКР.350306.464.21.00.00 
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3.4.2.14. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɜɚɥɵ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

,
2

sin2 1
0


zSF     (3.18) 

1135
2

155
sin22922 F H. 

  

3.4.3. Ɋɚɫɱɟɬ ɜɟɞɭɳɟɝɨ ɲɤɢɜɚ. 

 3.4.3.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɲɤɢɜɚ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7Ж 

  ,21 fzB      (3.19) 

 

ɝɞɟ  - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɤɚɧɚɜɨɤ ɲɤɢɜɚ, 19 ɦɦ Д9Ж; 

 f - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɧɚɜɤɢ ɞɨ ɬɨɪɰɚ ɲɤɢɜɚ,  f = 12,5 ɦɦ Д9Ж. 

  445,1221912 B ɦɦ. 

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ ȼ = 45 ɦɦ. 

  

3.4.3.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɨɛɨɞɚ ɲɤɢɜɚ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д9Ж 

 75,0...65,0 ,   (3.20) 

3,13197,0  ɦɦ. 

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ 14 ɦɦ. 

  

3.4.3.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɫɬɭɩɢɰɵ ɲɤɢɜɚ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д9Ж 

,106,1  ddñò    (3.21) 

ɝɞɟ d – ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɜɚɥ, d = 38 ɦɦ Д9Ж. 

8,7210386,1 ñòd ɦɦ. 

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ dɫɬ = 71 ɦɦ. 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

 ВКР.350306.464.21.00.00 
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3.4.3.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɞɢɫɤɚ. 

      ɫ = (1,2…1,3)δ,    (3.22) 

     ɫ = 1,2 ∙ 14 = 16,8 ɦɦ. 

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ ɫ = 17 ɦɦ. 

  

3.4.3.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɧɵ ɫɬɭɩɢɰɵ. 

ñò = (1,2…1,5)d,    (3.23) 

ñò = 1,5∙38 = 57 ɦɦ,  

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ ñò  = 63 ɦɦ. 

  

 

3.4.4. Ɋɚɫɱɟɬ ɜɟɞɨɦɨɝɨ ɲɤɢɜɚ. 

Ɍɚɤ ɤɚɤ ɫɟɱɟɧɢɟ ɪɟɦɧɹ ɬɨɠɟ, ɱɬɨ ɢ ɞɥɹ ɜɟɞɭɳɟɝɨ ɲɤɢɜɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ 

ɲɤɢɜɚ ȼ = 45 ɦɦ, ɬɨɥɳɢɧɭ ɨɛɨɞɚ ɲɤɢɜɚ δ = 14 ɦɦ. 

  

3.4.4.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɞɢɫɤɚ ɩɨ ɮɨɪɦɭɥɟ 3.22 

ɫ = 1,3∙14=18,2 ɦɦ.  

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ ɫ = 20 ɦɦ. 

  

3.4.4.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɫɬɭɩɢɰɵ ɲɤɢɜɚ ɩɨ ɮɨɪɦɭɥɟ 3.21. 

9810556,1 ñòd  ɦɦ. 

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ ñòd = 100 ɦɦ. 

  

3.4.4.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɧɵ ɫɬɭɩɢɰɵ ɩɨ ɮɨɪɦɭɥɟ 3.23. 

ñò = 1,2 ∙ 55 = 66 ɦɦ.  

ɉɨ ȽɈɋɌ 6636-69 ɩɪɢɧɢɦɚɟɦ ñò = 67 ɦɦ. 

 

 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

 ВКР.350306.464.21.00.00 
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ɁȺɄɅɘɑȿɇɂȿ 

 

 

ȼ ɞɚɧɧɨɣ ȼɄɊ  ɛɵɥ ɩɪɨɜɟɞɟɧ ɨɛɡɨɪ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɨɧɬɚ ɪɚɡɥɢɱɧɵɯ 

ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧ  ɩɪɨɟɤɬ ɚɝɪɟɝɚɬɧɵɣ ɭɱɚɫɬɨɤ ɩɨ ɪɟɦɨɧɬɭ 

ɬɪɚɧɫɦɢɫɫɢɢ. ɇɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɮɨɧɞɨɜ 

ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɩɥɚɧ ɚɝɪɟɝɚɬɧɵɣ ɭɱɚɫɬɨɤ ɩɨ ɪɟɦɨɧɬɭ ɬɪɚɧɫɦɢɫɫɢɢ.  Ɋɚɡɪɚɛɨɬɚɧ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ  ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɲɟɫɬɟɪɧɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. 

 ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ  ɫɬɟɧɞɚ ɞɥɹ ɨɛɤɚɬɤɢ 

ɬɪɚɧɫɦɢɫɫɢɢ ɜ ɫɛɨɪɟ. ȼɧɟɞɪɟɧɢɟ ɫɬɟɧɞɚ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ ɩɪɢ 

ɪɟɦɨɧɬɟ. Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɨɫɬɚɜɢɬ 37959 ɪɭɛ. ɩɪɢ ɫɪɨɤɟ ɨɤɭɩɚɟɦɨɫɬɢ 0,52 ɝɨɞɚ. 
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