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ȺɇɇɈɌȺɐɂə 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɏɚɞɢɟɜɚ Ⱥɪɬɭɪɚ Ɋɚɮɢɫɨɜɢɱɚ, 

ɜɵɩɨɥɧɢɜɲɟɝɨ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: “ɉɪɨɟɤɬɢɪɨɜɚ-

ɧɢɟ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ ɤɚɬɟɝɨɪɢɢ Ɍ  ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 14 ɤɇ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬ-

ɪɨɣɫɬɜɚ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɟ”. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɫ 

ɩɪɢɥɨɠɟɧɢɹɦɢ ɧɚ 85 ɥɢɫɬɚɯ  ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ. ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 13 ɬɚɛ-

ɥɢɰ, 11 ɪɢɫɭɧɤɨɜ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɫɬɨɢɬ ɢɡ 15 ɢɫɬɨɱɧɢɤɨɜ. Ƚɪɚ-

ɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 9 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɟɪɜɚɹ ɱɚɫɬɶ ȼɄɊ  - ɬɹɝɨɜɵɣ ɪɚɫɱɟɬ ɬɪɚɤɬɨɪɚ 

ȼɨ ɜɬɨɪɨɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ  ɷɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ. 

ȼ ɬɪɟɬɢɣ ɱɚɫɬɢ ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɟ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɱɚɫɬɢ ɩɪɢɜɟɞɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ 

ȼ ɩɹɬɨɣ ɱɚɫɬɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɮɢ-

ɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ȼ ɲɟɫɬɨɣ ɱɚɫɬɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɨɥɨɝɢɢ 

ȼ ɫɟɞɶɦɨɣ ɱɚɫɬɢ ɩɪɢɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ. 
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ANNOTATION 

On the final qualifying work of Arthur Rafisovich Khadiev, who completed the 

final qualifying work on the topic: "Design of a wheeled tractor of the category T of 

the traction class 14 kN with the development of a device for pre-starting oil pumping 

in the ОЧРТЧО”. 

The final qualifying work consists of an explanatory note with appendices on 

85 sheets of typewritten text. Includes 13 tables, 11 figures. The bibliographic list 

consists of 15 sources. The graphic part of the WRC is made on 9 sheets of A1 for-

mat. 

The first part of the WRC-tractor traction calculation 

In the second section, a sketch layout of the tractor is considered. 

The third part shows the design development of a device for pre-starting oil 

pumping in the engine. 

The fourth part shows the manufacturing technology of the part 

In the fifth part, measures have been developed for safety and physical culture 

in production 

In the sixth part, environmental measures were developed 

The seventh part provides an economic justification for the planned activities 

The explanatory note concludes with conclusions and a list of references. 
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ȼȼȿȾȿɇɂȿ 

ɋɟɝɨɞɧɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɬ ɬɚɤɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜ ɤɨɬɨɪɵɯ ɧɟ ɡɚ-

ɞɟɣɫɬɜɨɜɚɧɵ ɬɪɚɤɬɨɪɚ. ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟ ɹɜɥɹɟɬɫɹ ɢɫɤɥɸ-

ɱɟɧɢɟɦ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɬ ɩɚɪɤ ɬɪɚɤ-

ɬɨɪɨɜ, ɤɨɬɨɪɵɣ ɨɬɥɢɱɚɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɤɚɤ ɩɨ ɬɢɩɚɦ (ɤɨɥɟɫɧɵɟ, ɝɭɫɟɧɢɱ-

ɧɵɟ), ɬɚɤ ɢ ɩɨ ɦɨɳɶɧɨɫɬɧɵɦ ɢ ɬɹɝɨɜɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ.  

ɇɚɛɥɸɞɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɤ ɩɟɪɟɯɨɞɭ ɤ ɤɨɥɟɫɧɵɦ  ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɵɦ 

ɬɪɚɤɬɨɪɚɦ, ɧɨ ɜ ɬɨɠɟ ɜɪɟɦɹ ɷɬɨɬ ɬɢɩ ɬɪɚɤɬɨɪɨɜ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɚ ɢɦɟɧɧɨ 

ɛɨɥɶɲɭɸ ɦɚɫɫɭ, ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ. 

ɇɟɛɨɥɶɲɢɟ ɯɨɡɹɣɫɬɜɚ ɢ ɮɟɪɦɟɪɵ ɩɪɟɞɩɨɱɢɬɚɸɬ ɬɪɚɤɬɨɪɚ ɧɟɛɨɥɶɲɨɝɨ ɬɹ-

ɝɨɜɨɝɨ ɤɥɚɫɫɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɹɬɶ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬ-

ɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɬɢɩɨɦ ɞɚɧɧɨɝɨ ɬɪɚɤɬɨɪɚ ɹɜɥɹɟɬɫɹ ɆɌɁ-82. 

ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 

ɜɨɩɪɨɫɵ ɩɨ ɪɚɫɱɟɬɭ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤ-

ɬɨɪɚ ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 14 ɤɇ. Ⱦɚɧɧɵɣ ɬɪɚɤɬɨɪ ɫɨɩɨɫɬɚɜɢɦ ɩɨ ɫɜɨɢɦ ɩɚɪɚɦɟɬɪɚɦ ɫ 

ɬɪɚɤɬɨɪɨɦ ɆɌɁ-82. 
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1. ɌəȽɈȼɕɃ ɊȺɋɑȿɌ ɌɊȺɄɌɈɊȺ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɹɝɨɜɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 14 

ɤɇ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɞɚɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟ-

ɬɨɜ.  

ɗɬɢ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ1.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ ɬɹɝɨɜɨɝɨ 

ɤɥɚɫɫɚ 14 ɤɇ 

Ʉɥɚɫɫ ɬɪɚɤɬɨɪɚ - ɧɨɦ.кɪP , ɤɇ 14 

Ɍɢɩ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤɬɨɪɚ ɤɨɥɟɫɧɵɣ 4ɯ4 

ɋɪɟɞɧɹɹ ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ - ɫɪV , ɦ/ɫ 2,2…3,3 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟ-
ɥɹ - еɧn , ɨɛ/ɦɢɧ 

2200 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ - еɧq , ɝ/ɤȼɬ.ɱ. 240 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ, ɋ1 0,78 

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɫɢɢ 3 

Ⱥɝɪɨɮɨɧ ɞɥɹ ɪɚɫɱɟɬɚ ɢ ɩɨɫɬɪɨɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɬɟɪɧɹ 

 

1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ. 

Ɇɚɫɫɭ ɬɪɚɤɬɨɪɚ ɪɚɡɥɢɱɚɸɬ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɬɥɢɱɚɟɬɫɹ ɧɚɥɢɱɢɟɦ ɬɟɯɧɢ-

ɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ (ɬɨɩɥɢɜɨ, ɦɚɫɥɨ ɢ ɬ.ɞ.) ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɬɹɠɟɥɢɬɟɥɟɣ, ɟɫ-

ɥɢ ɨɧɢ ɭɫɬɚɧɨɜɥɟɧɵ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

ɤɝ
P

m
ɧɨɦɤɪ

ɧɨɦɤɪ
k 3171

81,945,0

14000

81,9









                                   (1.1) 

ɝɞɟ km - ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ. 

ɧɨɦɤɪP - ɧɨɦɢɧɚɥɶɧɨɟ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ, ɇ. 

ɧɨɦɤɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ, 5,0...4,0ɧɨɦɤɪ  
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ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

  ɤɝmm КЭ 345609,1317115,106,1                                  (1.2) 

ɩɪɢɧɢɦɚɟɦ mɷ = 3460 ɤɝ. 

 

1.2 ɉɨɞɛɨɪ ɩɪɨɬɨɬɢɩɚ ɬɪɚɤɬɨɪɚ. 

ɉɨɞɛɨɪ ɩɪɨɬɨɬɢɩɚ ɬɪɚɤɬɨɪɚ ɧɭɠɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɤɨɧɫɬɪɭɤ-

ɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ. 

ɋ ɭɱɟɬɨɦ ɩɨɥɭɱɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɦɚɫɫɵ, ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ, ɤɨɥɟɫ-

ɧɨɣ ɮɨɪɦɭɥɨɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɛɟɪɟɦ ɬɪɚɤɬɨɪ ɆɌɁ-82. 

Ɍɪɚɤɬɨɪ ɆɌɁ-82 ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɥɟɫɧɵɦ ɬɪɚɤɬɨɪɚɦ ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 14 ɤɇ ɢ  

ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ  ɦɨɞɢɮɢɤɚɰɢɣ ɢ ɤɨɦɩɥɟɤɬɚɰɢɣ.  

Ɍɪɚɤɬɨɪ ɦɨɠɟɬ ɧɟɫɬɢ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɧɚɜɟɫɧɵɟ - ɛɭɥɶɞɨɡɟɪɧɚɹ ɥɨɩɚɬɚ, 

ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶ, ɷɤɫɤɚɜɚɬɨɪɧɵɣ ɤɨɜɲ, - ɢ ɩɪɢɰɟɩɧɵɟ (ɫɤɪɟɩɟɪ, ɝɪɟɣɞɟɪ ɢ ɬ.ɩ.) 

ɨɪɭɞɢɹ.  

Ɍɚɛɥɢɰɚ 1.2 - Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ ɆɌɁ-82 

ɇɚɡɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɍɹɝɨɜɵɣ ɤɥɚɫɫ ɬɪɚɤɬɨɪɚ , ɤɇ 14 

Ⱦɜɢɝɚɬɟɥɶ  (ɪɹɞɧɵɣ 4-ɰɢɥɢɧɞɪɨɜɵɣ, ɠɢɞɤɨɫɬɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ)  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ (Ⱦ-243), ɤȼɬ (ɥ.ɫ.) 58 

Ⱦɢɚɩɚɡɨɧ ɫɤɨɪɨɫɬɟɣ, ɤɦ/ɱ  2,34... 41 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɜɚɥɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɨɛ/ɦɢɧ 

2200 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ,% 25 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɬɪɚɤɬɨɪɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɝ/ɤȼɬ.ɱ (ɝ/ɥ.ɫ. ɱ.)  240(176) 

Ⱦɥɢɧɚ, ɦɦ 3930 

Ʉɨɥɟɹ (ɡɚɞɧɢɯ ɤɨɥɟɫ), ɦɦ 1350…2100 

Ɇɚɫɫɚ ɬɪɚɤɬɨɪɚ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ), ɤɝ  3270 
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1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ 

Ʉ ɩɚɪɚɦɟɬɪɚɦ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɨɬɧɨɫɹɬɫɹ: ɬɢɩɨɪɚɡɦɟɪ ɜɟɞɭɳɢɯ ɤɨɥɟɫ. 

Ɋɚɞɢɭɫ ɤɚɱɟɧɢɹ ɜɟɞɭɳɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]:. 

                  )1(5,00254,0
rк Hdr  , ɦ     (1.3)  

 ɝɞɟ: 0,0254 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ ɞɸɣɦɨɜ ɜ ɦɟɬɪɵ; 

d – ɩɨɫɚɞɨɱɧɵɣ ɞɢɚɦɟɬɪ ɜ ɞɸɣɦɚɯ,  

ɇ – ɜɵɫɨɬɚ ɩɪɨɮɢɥɹ ɜ ɞɸɣɦɚɯ; 

δr  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɲɢɧɵ, δr = 0,11…0,13. 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɨɞɯɨɞɹɳɟɝɨ ɩɪɨɬɨɬɢɩɚ ɜɟɥɢɱɢɧɭ кr  ɦɨɠɧɨ ɛɪɚɬɶ ɢ ɩɨ ɬɟɯ-

ɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 

ɉɪɢɧɢɦɚɟɦ 700ɤr ɦɦ. 

 

1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɢɩɚ 

ɬɪɚɧɫɦɢɫɫɢɢ, ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɹɝɨɜɨɝɨ ɭɫɢɥɢɹ, ɤɨɬɨɪɨɟ ɪɚɡɜɢɜɚɟɬ ɬɪɚɤɬɨɪ ɧɚ 

ɤɪɸɤɟ ɢ ɞɢɚɩɚɡɨɧɚ ɪɚɛɨɱɢɯ ɫɤɨɪɨɫɬɟɣ. 

ɋ ɭɱɟɬɨɦ ɜɵɲɟ ɫɤɚɡɚɧɧɨɝɨ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬ-

ɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]:: 

    ɤȼɬ
mfɊV

N
ɬɪ

Эɧɨɦɤɪɫɪ
ɧɨɦe 9,57

9,01000

81,911,034601400094,2

1000

81,9












       (1.4) 

ɝɞɟ Vɫɪ - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ ɪɚɛɨɱɟɣ ɩɟɪɟɞɚɱɟ, ɦ/ɫ; 

f = 0,09…0,14 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɩɪɢ ɪɚ-

ɛɨɬɟ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

ɬɪ  – ɄɉȾ  ɬɪɚɧɫɦɢɫɫɢɢ, ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɢ ɩɪɢɧɢɦɚɟɦ 0,9. 

ɉɪɢɧɢɦɚɟɦ ɧɨɦeN  = 58 ɤȼɬ. 
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1.5 Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɜɢɝɚɬɟɥɹ ɹɜɥɹɸɬɫɹ: ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

- еɧN , ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ - еɧM , ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ - ɬɧG , ɭɞɟɥɶɧɵɣ ɪɚɫ-

ɯɨɞ ɬɨɩɥɢɜɚ - еɧg  ɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. - еɧn .,[5]: 

;252
220014,3

5810301030 33

ɦɇ
n

N
M

ɟɧ

ɟɧ
ɧɨɦe 











                                (1.5) 

ɱɤɝNg
G ɟɧɟɧ

Tɧɨɦ /9,13
1000

58240

1000






 .                                  (1.6) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɟɧɵ.  

 

1.6 Ɋɚɫɱɟɬ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

Ɋɚɫɱɟɬ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɢ-

ɤɟ ɢɡɥɨɠɟɧɧɨɣ ɜ ɥɢɬɟɪɚɬɭɪɟ Д5Ж.  

minеn  - ɧɚɢɦɟɧɶɲɢɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ - minеn = 600…900 ɨɛ/ɦɢɧ, 

 

ɇɚɢɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɩɪɢ ɩɨɥɧɨɣ ɩɨɞɚɱɟ ɬɨɩ-

ɥɢɜɚ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ  

  ɪeɧxex nn  1/ , ɨɛ/ɦɢɧ ,                         (1.7) 

ɝɞɟ : ɪ  - ɫɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɚ = 0,07…0,09.  

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. 

 
 30,0...25,0GG ɧɨɦ.ɬx/ɬx 

, ч
кг

;                                 (1.8) 

 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
e

ɬ
e

N

G
g

1000
 ,   

ɱɤȼɬ
ɝ

/
,    (1.9) 

ɢ ɧɚ ɷɬɢɯ ɠɟ ɜɟɪɬɢɤɚɥɹɯ ɜ ɜɵɛɪɚɧɧɨɦ ɪɚɧɟɟ ɦɚɫɲɬɚɛɟ ɨɬɤɥɚɞɵɜɚɸɬ ɞɜɟ 

ɧɨɜɵɟ ɬɨɱɤɢ ɢ ɱɟɪɟɡ ɬɪɢ ɬɨɱɤɢ ɩɪɨɜɨɞɹɬ ɧɟɞɨɫɬɚɸɳɭɸ ɥɢɧɢɸ, ɩɪɢ ɷɬɨɦ ɧɚ ɜɟɪ-
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ɬɢɤɚɥɟ xexn /  ɥɢɧɢɹ еg  - ɛɭɞɟɬ ɫɬɪɟɦɢɬɶɫɹ ɜ ɛɟɫɤɨɧɟɱɧɨɫɬɶ, ɬ.ɤ. ɩɪɢ ɷɬɨɦ xɬбG / - 

ɢɦɟɟɬ ɤɨɧɟɱɧɭɸ ɜɟɥɢɱɢɧɭ, К еN = 0. 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɬɨɱɤɢ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ,[5]: 

 







































32

21.
eɧ

e

eɧ

e

eɧ

e
ɧɨɦee

n

n

n

n
C

n

n
CNN ,  ɤȼɬ, (1.10) 

ɝɞɟ 1C - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɞɚɧ ɜ ɡɚɞɚɧɢɢ, 2C  - ɤɨ-

ɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ,[5]:.  

 12 2 ɋC  ;                                               (1.11) 

 
e

e
e

n

N
M







31030 , ɇ.ɦ.                               (1.12) 

 
 

  











min

min35,0
35,1

eeɧ

ee
eɧe

nn

nn
gg , ɝ/ɤȼɬ.                  (1.13) 

 
1000

ɟe
ɬ

Ng
G


 , ɤɝ/ɱ.                              (1.14) 

 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ: 

ȽȽȽ GGG  0 ,      (1.15) 

ɝɞɟ GȽ – ɢɡɦɟɧɟɧɢɟ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ, GȽ = f(t, n,). 

 

ɉɪɢɜɟɞɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤȼɬ*ɱ,[5]: 

 
e

ȽɉȽT
eɉɊ

N

GКG
g


1000 ,      (1.16) 

ɝɞɟ ɄɉȽ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ. 
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Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɞɜɢɝɚɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Ɉɛɨɡɧɚɱɟɧɢɟ ȼɟɥɢɱɢɧɚ 

ɨɛɵɱ-
ɧɨɟ 

ɜ ɩɪɨ-
ɝɪɚɦɦɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤ-
ɬɨɪɚ, ɤȼɬ 

Ne ɧɨɦ N 58 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚ-
ɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 

ne ɧɨɦ H 2200 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɜɢɝɚɬɟ-
ɥɹ, ɨɛ/ɦɢɧ 

ne min H2 700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɜɢɝɚɬɟɥɹ 

C1 C1 0,78 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, 
ɝ/ɤȼɬ 

ge ɧɨɦ Q 240 

ɋɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɤɢ p  B 0,08 

Ɍɚɛɥɢɰɚ 1.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤ-

ɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɩ, ɦɢɧ-1 Nɟ, ɤȼɬ Ɇɤɪ, ɇ.ɦ ɋɱ,ɤɝ/ɱ gɟ, ɝ/ɤȼɬ.ɱ 

700.000 19,690 268.743 6,380 324.000 

850,000 24.697 277,596 7,794 315,600 

1000.000 29.736 284.106 9,135 307.200 

1150,000 34.699 288,275 10.368 298,800 

1300.000 39,473 290.101 11.463 290.400 

1150,000 43,950 289,586 12.394 282.000 

1600.000 48,018 286,729 13,138 273.600 

1750,000 51.567 281,530 13,676 265,200 

1900,000 54,487 273,989 13.992 256,800 

2050,000 56,668 264,106 14.076 248,400 

2200.000 58.000 251,882 13,920 240.000 

2230,000 48.114 206.137 12,259 254,795 

2260,000 38,227 161,606 10,598 277.241 

2290.000 28,341 118.241 8,937 315.349 

2320,000 18.455 75,999 7,276 394,286 

2350,000 8,568 34.835 5,615 655.385 
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Ɋɢɫɭɧɨɤ 1.2 – Ƚɪɚɮɢɤ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨ-

ɪɚ. 

 

1.7 Ɋɚɫɱɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

Ⱦɥɹ ɛɭɞɭɳɟɝɨ ɬɪɚɤɬɨɪɚ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɫɱɢɬɵ-

ɜɚɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɜ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: ɚɝɪɨɮɨɧ-ɫɬɟɪɧɹ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɹ ɪɨɜɧɚɹ, ɩɨɱɜɚ- ɫɪɟɞɧɢɣ ɫɭɝɥɢɧɨɤ, ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɩɨɱɜɵ - 0,05… 0,06 ɦɉɚ, ɜɥɚɠɧɨɫɬɶ - ɧɨɪɦɚɥɶɧɚɹ (16 -18%). Ⱦɥɹ ɬɚɤɢɯ ɭɫɥɨɜɢɣ 

ɩɨɞɛɢɪɚɟɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɢɤɨɜ   ɢ f . 

ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

  ɬɪɧɨɦeɬɪ NN  1 , ɤȼɬ.    (1.17) 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

 
81,9

1000






эɤɪ

ɬɪɟɧ
T

mfP

N
V


, ɦ/ɫ    (1.18) 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɤɚɪɬɢɧɵ ɜɟɥɢɱɢɧɭ кɪP , ɛɟɪɭɬ ɞɨ 5,1max. ɤɪP

ɧɨɦ.кɪP   

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɜɟɥɢɱɢɧɵ ɛɭɤɫɨɜɚɧɢɹ ɬɪɚɤɬɨɪɚ -  , ɡɚɞɚɜɚɹɫɶ ɬɟɦɢ 

ɠɟ ɡɧɚɱɟɧɢɹɦɢ кɪP  (ɨɬ 0... ɞɨ 1,5 ɧɨɦ.кɪP ).,[5]: 

 c
pbpa       (1.19) 

a, b, c – ɩɨɫɬɨɹɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 
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81,9


эɤ

ɤɪ

m

P
P


     (1.20)  

ɋɥɟɞɭɸɳɢɣ ɲɚɝ - ɨɩɪɟɞɟɥɹɸɬ ɩɨɬɟɪɸ ɦɨɳɧɨɫɬɢ ɧɚ ɛɭɤɫɨɜɚɧɢɟ - N .,[5]: 

 
1000





 Ɍɤɪ VP

N , ɤȼɬ.     (1.21)  

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨɬɟɪɸ ɦɨɳɧɨɫɬɢ ɧɚ ɤɚɱɟɧɢɟ - fN .,[5]: 

 
 

1000

181,9 
 Ɍэ

f

Vmf
N , ɤȼɬ    (1.22) 

Ɉɩɪɟɞɟɥɹɸɬ ɦɨɳɧɨɫɬɢ ɧɚ ɤɪɸɤɟ - кɪN .,[4]: 

 
 

1000

1 
 Tɤɪ

ɤɪ
VP

N , ɤȼɬ.    (1.23) 

Ɉɩɪɟɞɟɥɟɧɢɟ  ɜɟɥɢɱɢɧɵ  ɬɹɝɨɜɨɝɨ  ɤ.ɩ.ɞ.  - ɬяг  (ɭɫɥɨɜɧɨɝɨ)  

 
ɟɧ

ɤɪ
ɬяɝ

N

N
       (1.24) 

Ɍɚɛɥɢɰɚ 1.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ȼɟɥɢ-

ɱɢɧɚ Ɉɛɵɱɧɨɟ 
ɜ ɩɪɨ-
ɝɪɚɦɦɟ 

1 ɇɨɦɢɧ. Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ - ɤɜɬ. N N 58 

2 Ʉ.ɩ.ɞ. ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɤɬɨɪɚ ɬɪ  ɇ6 0,9 

3 Ʉɨɷɮ. ɫɨɪ. ɞɜɢɠɟɧɢɸ ɧɚ ɫɬɟɪɧɟ -ɩ f F 0,08 

4 Ʉɨɷɮ. ɋɰɟɩɥɟɧɢɹ ɯ/ɱ ɫ ɩɨɱɜɨɣ   F1 0,7 

5 Ʉɨɷɮ. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ. к  L 0,85 

6 
ɇɨɦɢɧ. Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ ɬɪɚɤɬɨɪɚ-

ɇ. 
Pɤɪ ɧɨɦ Ɋ 14000 

7 
Ʉɨɷɮɮɢɰɢɟɧɬɵ   ɞɥɹ   ɪɚɫɱɟɬɚ ɛɭɤ-
ɫɨɜɚɧɢɹ 

ɚ Ⱥ5 0,13 

8 ɜ ȼ5 0,013 

9 ɫ ɋ5 8 

10 ɉɨɥɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ - ɤɝ. эm  MS 3460 
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Ɍɚɛɥɢɰɚ 1.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɬɪɚɤɬɨɪɚ. 

Ɋɤɪ, ɇ   Vɬ ɦ/ɫ Nɬɪ Nɛɭɤɫ Nf Nɥɪ ɄɉȾɬɹɝ.ɭɫɥ. 
933.300 0,000 14.300 5,800 0,080 38.848 13,272 0.229 

1866.600 0.010 11.300 5,800 0,250 30.935 21.010 0.362 

2799.900 0,010 9.400 5,800 0,470 25,700 26.022 0,449 

3733.200 0.020 8,000 5,800 0,720 21.981 29,493 0,509 

4666,500 0,030 7,000 5.800 0,990 19,202 32,007 0.552 

5599,800 0,030 6.200 5,800 1,260 17.047 33.886 0,584 

6533.100 0,040 5,600 5,800 1.550 15.326 35,323 0.609 

7466.400 0.040 5.100 5,800 1.830 13.922 36.439 0.628 

8399.700 0.050 4.600 5.800 2.130 12,753 37.314 0,643 

9333,000 0.060 4,300 5.800 2,430 11,765 38.005 0.655 

10266.300 0,060 4,000 5,800 2.730 10,919 38.551 0,665 

11199,600 0,070 3,700 5,800 3.030 10.187 38,980 0.672 

12132.900 0,070 3.500 5,800 3,340 9.546 39.313 0.678 

13066,200 0.080 3,300 5,800 3,650 8.982 39.566 0.682 

13999.500 0.090 3.100 5,800 3,970 8,480 39.750 0.685 

14932,800 0,090 2,900 5,800 4.290 8.032 39.871 0.687 

15866,100 0,100 2.800 5,800 4.630 7.629 39.935 0.689 

16799,400 0,110 2,600 5.800 4,990 7.264 39.943 0.689 

17732,700 0.110 2.500 5,800 5.370 6,932 39,893 0.688 

18666.000 0,120 2,400 5.800 5,790 6.630 39,779 0.686 

19599.300 0.130 2.300 5.800 6,250 6,352 39,595 0,683 

20532,600 0,140 2,200 5,800 6,770 6.097 39,325 0.678 

21465,900 0,150 2.100 5,800 7,380 5,862 38,954 0.672 

22399,200 0.170 2.000 5,800 8,090 5,644 38.457 0.663 

23332,500 0.190 2,000 5,800 8,950 5.442 37,806 0,652 

24265.800 0,210 1.900 5,800 9,980 5.254 36.962 0.637 

25199.100 0,230 1,800 5,800 11.240 5.078 35,879 0,619 

26132,400 0.270 1.800 5,800 12.780 4,914 34.501 0.595 

27065.700 0.300 1,700 5.800 14,680 4.760 32,757 0,565 

27999,000 0,350 1.600 5,800 17,010 4.616 30.566 0.527 

28932,300 0,410 1.600 5.800 19.890 4.480 27,827 0.480 

29865.600 0.480 1,600 5,800 23.420 4.351 24,423 0.421 

30798.900 0.570 1.500 5.800 27.750 4.230 20,216 0.349 

31732.200 0.680 1,500 5,800 33.040 4.116 15,042 0,259 

32665.500 0,810 1,400 5,800 39,470 4.007 8.713 0.150 

33598.800 0.970 1,400 5,800 47,280 3.905 1,007 0,017 

34532,100 1,170 1.400 5,800 56,720 3,807 -8,330 -0,144 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɨɹɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɭ ɬɪɚɤɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 1.4 –ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 

ɇɚɡɧɚɱɟɧɢɟ  ɢ ɪɚɫɱɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ - ɷɬɨ 

ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɬɹɝɨɜɨɣ ɡɨɧɵ ɜ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɬɪɚɤɬɨɪ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɹɝɨɜɨɣ ɯɨɧɵ ɬɪɚɤɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɢ ɞɢɚɩɚɡɨɧ 

ɪɚɛɨɱɢɯ ɫɤɨɪɨɫɬɟɣ,[5]: 

1TminT VV   ɢ .ɩ.TmaxT VV  , 

ɬ.ɟ. ɷɬɨ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɤɨɪɨɫɬɢ ɧɚ ɩɟɪɜɨɣ ɢ ɩɨɫɥɟɞɧɟɣ ɪɚɛɨɱɟɣ 

ɩɟɪɟɞɚɱɚɯ. 

 

1.8 Ɋɚɫɱɟɬ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɫɢɢ 

Ɋɚɫɱɟɬ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɫɢɢ ɩɪɨɢɡɜɨɞɢɬ ɫ ɭɱɟɬɨɦ ɪɚɜɧɵɯ 

ɢɧɬɟɪɜɚɥɨɜ ɬɹɝɨɜɨɝɨ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ,[5]: 

 PPP...PPPP .n.кɪ)1n(кɪ3кɪ2кɪ2кɪ1кɪ    (1.25) 

Ɉɬɫɸɞɚ: 

 
1n

PP
P

minкɪmaxкɪ




 , (1.26) 

ɝɞɟ 1кɪmaxкɪ PP   ɢ .ɩ.кɪminкɪ PP   



19 

 

 

Ɉɩɪɟɞɟɥɢɜ кɪP ɧɚ ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɢɟ ɫɤɨ-

ɪɨɫɬɢ  ɞɥɹ ɞɚɧɧɵɯ ɪɟɪɟɞɚɱɨɩɪɟɞɟɥɹɸɬ ɜɫɟ ɫɤɨɪɨɫɬɢ: 

 
81,9
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эiɤɪ

ɬɪɟɧ
ɌТ

mfP

N
V

 , ɦ/ɫ (1.27)  

ɢ ɞɚɥɟɟ: 

 
im

ɤɟɧ
iɬɪ

V

rn
i


 105,0 . (1.28) 

ɇP 1875
19

1000025000





  

88,1
81,9346008,025000

9,058103

1 



TV ɦ/ɫ 

85,85
88,1

7,02200
105,01 


ɬɪi . 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɟɪɟɞɚɱ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7 

ɉɨɫɤɨɥɶɤɭ ɬɪɚɧɫɦɢɫɫɢɹ ɬɪɚɤɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɢɡ ɝɥɚɜ-

ɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱ, ɬ.ɟ. 

 ɤɤɩɬɪ iiii  0 ; (1.29) 

19,2
88,1

11,4

min

max 
V

V
iɤɩ ;                                             (1.30) 

ɤ

ɬɪ
ɤɩ

ii

i
i




0

;                                                        (1.31) 

4,30 i ;  

3,5ɤi ; 

76,4
3,54,3

9,85

0

1

1








ɤ

ɬɪ
ɤɩ

ii

i
i ; 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɟɪɟɞɚɱ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7 
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Ɍɚɛɥɢɰɚ 1.7- ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɧɚɱɟɧɢɣ 

ɇɨɦɟɪ ɩɟɪɟɞɚɱɢ Pi, ɇ VTi, ɦ/ɫ I ɬɪi I ɤɩi 

1 25000 1,88 85,9 4,76 

2 23125 2,02 80,0 4,44 

3 21250 2,18 74,2 4,12 

4 19375 2,36 68,4 3,80 

5 17500 2,58 62,6 3,48 

6 15625 2,85 56,8 3,15 

7 13750 3,17 51,0 2,83 

8 11875 3,58 45,2 2,51 

9 10000 4,11 39,4 2,19 

 

 

1.9. Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 

ɡɚɞɚɧɧɨɦ ɚɝɪɨɮɨɧɟ ɧɚ ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ,  

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨ-

ɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

 
ɤ

ɬɪɬɪe
fɤpɤ

r

iM
PPP


 max

max1max1 , ɇ (1.32) 

ɉɪɢ ɷɬɨɦ: 

 81,9 эf mfɊ , ɇ (1.33) 

ɡɞɟɫɶ ɜɟɥɢɱɢɧɭ П - ɭɠɟ ɛɟɪɭɬ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɚɝɪɨɮɨɧɚ. 

 

Ȼɭɤɫɨɜɚɧɢɟ ɧɚ ɡɚɞɚɧɧɨɦ ɚɷɪɨɮɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 c
pbpa   (1.34) 
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ɉɪɢ ɷɬɨɦ ɜɟɥɢɱɢɧɨɣ кɪP  ɡɚɞɚɸɬɫɹ ɨɬ 0 ɞɨ maxкɪР  ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟ-

ɪɟɞɚɱɟ. 

 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ 

ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ: 

     


 1105,01
ɬɪ

ɤɟɧ
Tɞ

i

rn
VV , ɦ/ɫ (1.35) 

 

ɋɥɟɞɭɸɳɢɣ ɲɚɝ - ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɧɚ ɤɪɸɤɟ ɬɪɚɤɬɨɪɚ: ,[5]: 

 
 

1000

1

1000





 Ɍɤɪɞɤɪ

ɤɪ
VɊVɊ

N , ɤȼɬ (1.36) 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɪɚɛɨɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɢ ɫɬɪɨɹɬ ɭɞɟɥɶɧɭɸ 

ɤɪɸɤɨɜɭɸ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ,[5]: 

 
ɱɤȼɬɤɪ

ɝ
N

G
g

ɤɪ

T
ɤɪ

..
,

1000
  (1.37) 

 

ɉɨɫɥɟɞɧɢɦ ɪɚɫɫɱɢɬɵɜɚɸɬ ɬɹɝɨɜɵɣ ɤ.ɩ.ɞ. ɬɪɚɤɬɨɪɚ ,[5]: 

 
ɟ

ɤɪ
ɬяɝ

N

N
 , (1.38) 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɹɬɫɹ ɚɧɚɥɢɡ ɢ ɜɵɜɨɞɵ: ɧɚ ɤɚɤɢɯ ɩɟɪɟɞɚɱɚɯ ɢ ɩɨɱɟ-

ɦɭ ɜɵɝɨɞɧɨ ɪɚɛɨɬɚɬɶ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɚɤɢɟ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨ-

ɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ. 
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Ɍɚɛɥɢɰɚ 1.8 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɉɛɵɱɧ. ɉɪɨɝɪ. ȼɟɥɢɱɢɧɚ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ 
эm  M 3460 

Ɋɚɞɢɭɫ ɜɟɞɭɳɢɯ ɤɨɥɟɫ, ɦ 
кr  R 0,7 

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ 
ɬɪ  H4 0,9 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɨɛ/ɦɢɧ 
minеn  H1 700 

ɇɨɦɢɧɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 
ɧɨɦеn  H2 2200 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɨɛ/ɦɢɧ 
х/хеn  H3 2350 

ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ ɧɨɦеМ  M2 252 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ 
maxеМ  M3 290 

ɇɨɦɢɧɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɨɦɬG  G2 13,9 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɬɪɚɤɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ х/хɬG  G3 6,4 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤȼɬ.ɱ 
ɧɨɦеg  G4 240 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ ɮɨɧɟ f F 0,08 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ   F1 0,7 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ 
к  L 0,85 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ a A5 0,13 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ b B5 0,013 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ c C5 8 

Ɉɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɦɨɦɟɧɬɟ 
0n  H6 1300 

ɇɨɦɢɧɚɥɶɧɨɟ ɭɫɢɥɢɟ ɧɚ ɤɪɸɤɟ, ɇ 
ɧɨɦкɪP  P 14000 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
1.ɬɪi  

I1 

85,9 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
2.ɬɪi  

I2 

80,0 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
3.ɬɪi  

I3 

74,2 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
4.ɬɪi  

I4 

68,4 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 5.  
I5 

62,6 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 6.  
I6 

56,8 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 7.  
I7 

51,0 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 8.  
I8 

45,2 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 9.  
I9 

39,4 

ɇɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ, ɇ ɧачкɪP  P1 10 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ ɧɨɦеN
 N2 58 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 
1C  C1 0,78 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 
2C  C2 1,22 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.  

 

Ɋɢɫɭɧɨɤ 1.6 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 
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2 ɗɋɄɂɁɇȺə ɄɈɆɉɈɇɈȼɄȺ ɌɊȺɄɌɈɊȺ  

2.1 ɉɪɟɞɩɨɫɵɥɤɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ 

ɆɌɁ-82.  

ɋ ɭɱɟɬɨɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɫɢɫɬɟɦ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɟɣ ɢ 

ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

ɢɫɩɪɚɜɧɚɹ ɫɢɫɬɟɦɚ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɭɜɟɥɢɱɢɜɚɟɬ ɟɝɨ ɪɟɫɭɪɫ; 

ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ ɞɟɬɚɥɟɣ ɜ ɞɜɢɝɚɬɟɥɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɨɦɟɧɬ 

ɡɚɩɭɫɤɚ, ɬɚɤ ɤɚɤ ɜ ɭɡɥɚɯ ɬɪɟɧɢɹ ɨɬɫɭɬɫɬɜɭɟɬ ɦɚɫɥɹɧɚɹ ɩɥɟɧɤɚ. 

ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ, ɱɬɨ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɞɜɢɝɚɬɟɥɹ ɧɟɨɛɯɨɞɢ-

ɦɨ ɭɫɬɚɧɨɜɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɭɜɟ-

ɥɢɱɢɬɶ ɪɟɫɭɪɫ ɞɜɢɝɚɬɟɥɹ. 

Ⱦɚɧɧɵɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɢɧɨɝɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɦɨɳɧɵɯ ɞɜɢɝɚ-

ɬɟɥɹɯ, ɧɨ ɧɟ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɞɜɢɝɚɬɟɥɹɯ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ. 

 

2.2. ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ 

 Зɚ ɨɫɧɨɜɭ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɛɵɥ ɜɡɹɬɶ ɭɠɟ ɫɭɳɟɫɬɜɭɟɳɢɣ 

ɬɪɚɤɬɨɪ ɆТЗ-82, ɤɚɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

Ɋɢɫɭɧɨɤ 2.1 – Тɪɚɤɬɨɪ ɆТЗ-82 

Тɪɚɤɬɨɪ ɆТЗ-82 ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ, ɭɧɟɜɢɪɫɚɥɶɧɨ-ɩɪɨɩɚɲɧɨɣ, 

ɬɹɝɥɨɜɨɝɨ ɤɥɚɫɫɚ 14 ɤɇ. Зɚ ɫɱɟɬ ɨɝɪɨɦɧɨɝɨ ɜɵɛɨɪɚ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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ɬɪɚɤɬɨɪ ɫɩɨɫɨɛɟɧ ɜɵɩɨɥɧɹɬɶ ɫɚɦɵɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ 

ɪɚɛɨɬɵ, ɧɚɱɢɧɚɹ ɨɬ ɩɨɞɝɨɬɨɜɤɢ ɩɨɱɜɵ ɞɥɹ ɩɨɫɟɜɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɪɟɚɥɢɡɚɰɢɟɣ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɡɚɞɚɱ. Ȼɚɡɨɜɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ ɬɪɚɤɬɨɪɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɢ ɤɨɦɮɨɪɬɧɨɝɨ ɬɪɭɞɚ ɨɩɟɪɚɬɨɪɚ. Ⱥ 

ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ ɬɪɚɤɬɨɪɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɨɞɭɤɬɢɜɧɨɣ ɟɝɨ ɪɚɛɨɬɟ ɜ 

ɥɸɛɨɣ ɦɟɫɬɧɨɫɬɢ. 

ȼɈɆ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɵ ɫ ɪɚɡɥɢɱɧɵɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫɭɳɟɫɬɜɭɸɳɟɦ ɧɚ ɪɵɧɤɟ. 

ɉɨɞ ɤɚɩɨɬɨɦ ɬɪɚɤɬɨɪɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚɞɟɠɧɵɣ ɢ ɷɤɨɧɨɦɢɱɧɵɣ ɞɜɢɝɚɬɟɥɶ 

Д-243. Дɜɢɝɚɬɟɥɶ ɜ ɬɪɚɤɬɨɪɟ ɧɟ ɹɜɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɨɧ ɧɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɸ ɧɚ ɫɤɪɭɱɢɜɚɧɢɟ ɢ ɢɡɝɢɛ. 

Кɨɧɫɬɪɭɤɬɨɪɵ ɩɨɡɚɛɨɬɢɥɢɫɶ ɢ ɨ ɤɨɦɮɨɪɬɟ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɞɢɬɟɥɹ. 

Кɚɛɢɧɚ ɬɪɚɤɬɨɪɚ ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɭɝɨɥ ɨɛɡɨɪɚ ɢ ɨɛɥɚɞɚɟɬ ɪɚɫɲɢɪɟɧɧɵɦ 

ɜɧɭɬɪɟɧɧɢɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ. Тɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɞɨɫɬɭɩɚ ɜ 

ɤɚɛɢɧɭ ɧɚ ɬɪɚɤɬɨɪɟ ɭɫɬɚɧɨɜɥɟɧɵ ɲɢɪɨɤɨ ɨɬɤɪɵɜɚɸɳɢɟɫɹ ɞɜɟɪɢ. Ȼɚɤ ɞɥɹ 

ɬɨɩɥɢɜɚ ɪɚɡɦɟɳɟɧ ɫɡɚɞɢ ɨɬ ɩɥɚɬɮɨɪɦɵ ɨɩɟɪɚɬɨɪɚ. 

Эɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɢ ɜɟɫɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɢ ɫɨɩɪɨɜɨ-

ɠɞɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɪɚɫɱɟɬɚɦɢ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɢ ɜɟɫɨɜɵɯ ɩɚ-

ɪɚɦɟɬɪɨɜ ɚɝɪɟɝɚɬɨɜ. 
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3. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɍɋɌɊɈɃɋɌȼȺ ȾɅȺ ɉɊȿȾɉɍɋɄɈȼɈɃ ɉɊɈ-

ɄȺɑɄɂ ɆȺɋɅȺ ȼ ȾȼɂȽȺɌȿɅȿ. 

3.1 ɍɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ Ⱦ-240 ɬɪɚɤɬɨɪɚ ɆɌɁ-83 

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ Ⱦ-240. 

 

1 - ɦɚɫɥɹɧɵɣ ɪɚɞɢɚɬɨɪ; 2 - ɦɚɫɥɹɧɵɣ ɮɢɥɶɬɪ; 3 - ɦɚɫɥɹɧɵɣ ɧɚɫɨɫ;        4-

ɩɪɨɛɤɚ ɦɚɫɥɹɧɨɝɨ ɤɚɪɬɟɪɚ; 5 - ɩɪɢɟɦɧɢɤ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ 6 - ɦɚɧɨɦɟɬɪ;      7 - 

ɫɥɢɜɧɨɣ ɤɥɚɩɚɧ, 8 – ɪɟɞɭɤɰɢɨɧɧɵɣ ɮɢɥɶɬɪɚ; 9 – ɤɥɚɩɚɧ ɮɢɥɶɬɪɚ; 10 - ɦɚɫɥɹɧɵɣ 

ɤɚɪɬɟɪ. 

Ɋɢɫɭɧɨɤ 3.1 - ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ Ⱦ-240. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɞɟɬɚɥɟɣ ɦɚɫɥɨ ɩɨɞɚɟɬɫɹ ɤ ɢɯ ɬɪɭɳɢɦɫɹ 

ɩɨɜɟɪɯɧɨɫɬɹɦ (ɤɨɪɟɧɧɵɟ ɢ ɲɚɬɭɧɧɵɟ ɲɟɣɤɢ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ, ɨɩɨɪɧɵɟ ɲɟɣɤɢ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɜɚɥɚ, ɜɬɭɥɤɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɲɟɫɬɟɪɧɢ ɢ ɲɟɫɬɟɪɧɢ ɬɨɩ-

ɥɢɜɧɨɝɨ ɧɚɫɨɫɚ) ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɧɨ ɩɭɥɶɫɢɪɭɸɳɢɦ ɩɨɬɨɤɨɦ (ɤɥɚɩɚɧɧɵɣ ɦɟɯɚ-

ɧɢɡɦ) ɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟɦ (ɨɫɬɚɥɶɧɵɟ ɞɟɬɚɥɢ).  
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1 - ɦɚɫɥɨɡɚɛɨɪɧɢɤ; 2 - ɤɨɪɩɭɫ ɧɚɫɨɫɚ; 3 - ɩɚɥɟɰ ɜɟɞɨɦɨɣ ɲɟɫɬɟɪɧɢ; 4- ɜɟ-

ɞɨɦɚɹ ɲɟɫɬɟɪɧɹ; 5- ɤɪɵɲɤɚ ɤɨɪɩɭɫɚ; 6- ɲɟɫɬɟɪɧɹ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ; 7- ɲɬɢɮɬ; 8 - 

ɜɚɥ ɧɚɫɨɫɚ; 9 - ɜɟɞɭɳɚɹ ɲɟɫɬɟɪɧɹ; 10 – ɩɚɬɪɭɛɨɤ. 

Ɋɢɫɭɧɨɤ 3.2 - Ɇɚɫɥɹɧɵɣ ɧɚɫɨɫ. 

 

3.2. Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ ɫɢɫɬɟɦ ɩɨ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ 

ɩɨɪɲɧɟɜɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ ɤ ɩɚɬɟɧɬɭ №78665, [15.] 

ɋɩɨɫɨɛɵ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɩɨɪɲɧɟɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɪɢ 

ɩɨɦɨɳɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɢɜɨɞɚ ɨɫɧɨɜɧɨɝɨ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɩɨɫɪɟɞɫɬɜɨɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢɡɜɟɫɬɧɵ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɵɯ ɩɪɢɦɟɧɟɧɢɟɦ ɜɫɩɨɦɨ-

ɝɚɬɟɥɶɧɨɝɨ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ, ɜɤɥɸɱɟɧɧɨɝɨ ɜ ɦɚɫɥɹɧɭɸ ɦɚɝɢɫɬɪɚɥɶ ɩɚɪɚɥɥɟɥɶɧɨ 

ɨɫɧɨɜɧɨɦɭ ɧɚɫɨɫɭ ɞɜɢɝɚɬɟɥɹ ɫ ɭɫɬɚɧɨɜɤɨɣ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɨɫ-

ɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ ɤɚɠ-

ɞɨɝɨ ɧɚɫɨɫɚ. 

ɍɫɬɪɨɣɫɬɜɨ, ɫɯɟɦɚɬɢɱɟɫɤɢ ɢɡɨɛɪɚɠɟɧɧɨɟ ɧɚ ɱɟɪɬɟɠɟ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟ-

ɞɭɸɳɟɦ. 

ɇɚ ɞɜɢɝɚɬɟɥɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɦɚɫɥɹɧɵɣ ɧɚɫɨɫ 1 ɫ ɩɪɢ-

ɜɨɞɨɦ 2 ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɧɚɫɨɫ 1 ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɧɚɝɧɟ-

ɬɚɸɳɟɣ ɦɚɫɥɹɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 3 ɞɜɢɝɚɬɟɥɹ ɩɟɪɟɞ ɦɚɫɥɹɧɵɦ ɮɢɥɶɬɪɨɦ 4 ɩɚɪɚɥ-
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ɥɟɥɶɧɨ ɨɫɧɨɜɧɨɦɭ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦɭ ɧɚɫɨɫɭ 5. 

ɉɪɢ ɷɬɨɦ ɜ ɧɚɝɧɟɬɚɸɳɢɯ ɦɚɝɢɫɬɪɚɥɹɯ 6 ɢ 7 ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨ-

ɝɨ ɧɚɫɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ 8 ɢ 9 Ɋɟɞɭɤɰɢɨɧɧɵɣ ɤɥɚɩɚɧ 10 

ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ 5 ɪɟɝɭɥɢɪɭɟɬɫɹ, ɤɚɤ ɨɛɵɱɧɨ, ɧɚ ɨɬɤɪɵɬɢɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ 

ɞɚɜɥɟɧɢɢ ɩɪɨɝɪɟɬɨɝɨ ɦɚɫɥɚ. Ɋɟɞɭɤɰɢɨɧɧɵɣ ɤɥɚɩɚɧ 11 ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ 

1 ɪɟɝɭɥɢɪɭɟɬɫɹ ɧɚ ɨɬɤɪɵɬɢɟ ɩɪɢ ɩɨɜɵɲɟɧɧɨɦ ɞɚɜɥɟɧɢɢ ɧɟɩɪɨɝɪɟɬɨɝɨ ɛɨɥɟɟ 

ɜɹɡɤɨɝɨ ɦɚɫɥɚ. ɗɬɨ ɞɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɧɨɪɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɨɝɪɟ-

ɬɨɝɨ ɦɚɫɥɚ ɜ № 78665 ɩɨɥɬɨɪɚ-ɞɜɚ ɪɚɡɚ. ɨ . Ɇɚɫɥ ɩɨɞɜɨɞɢɬɫɹ ɤ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨ-

ɦɭ ɧɚɫɨɫɭ 1 ɢɡ ɦɚɫɥɨɫɛɨɪɧɢɤɚ 12 ɤɚɪɬɟɪɚ ɞɜɢɝɚɬɟɥɹ ɢɥɢ ɢɡ ɜɫɚɫɵɜɚɸɳɟɣ ɦɚɝɢ-

ɫɬɪɚɥɢ 13 ɨɫɧɨɜɧɨɝɨ ɧɚɫɨɫɚ 5. 

Ⱦɥɹ ɚɜɢɚɰɢɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɬɹɠɟɥɵɯ ɫɚɦɨɥɟɬɚɯ ɫ 

ɦɨɳɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɦɨɠɧɨ ɩɪɢɦɟ-

ɧɹɬɶ ɬɚɤɠɟ ɜ ɩɨɥɟɬɚɯ ɧɚ ɛɨɥɶɲɢɯ ɜɵɫɨɬɚɯ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ 

ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ 5 ɦɚɥɚ ɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɭɸ ɫɦɚɡɤɭ ɞɜɢɝɚ-

ɬɟɥɹ. 

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ №78665 
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Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ ɤ ɩɚɬɟɧɬɭ №2706329, [15.] 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɦɚɡɤɟ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɟɝɨ 

ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɬɨɪɧɵɦ ɦɚɫɥɨɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɟɪɟɞ ɢɯ ɡɚɩɭɫɤɨɦ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɨɯɥɚɠɞɟɧɢɹ ɜɚɥɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. Ⱥɜɬɨɧɨɦɧɚɹ ɫɢɫɬɟɦɚ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧ-

ɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ, ɫɨɞɟɪɠɚɳɚɹ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɢɣ ɧɚɫɨɫ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɭɩɪɚɜɥɹɟɦɵɣ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɡɚɦɤɨɦ ɡɚɠɢ-

ɝɚɧɢɹ ɢ ɢɦɟɸɳɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɜɹɡɶ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, ɞɚɬɱɢɤ 

ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɚɜɬɨɧɨɦɧɵɣ 

ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɢɣ ɧɚɫɨɫ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 

ɦɚɫɥɚ, ɦɨɧɬɢɪɭɟɦɵɟ ɧɚ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɚɜɬɨɧɨɦɧɨɝɨ ɦɚɫɥɨ-

ɡɚɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ, ɩɪɢ ɷɬɨɦ ɝɥɚɜɧɚɹ ɦɚɫɥɹɧɚɹ ɦɚɝɢɫɬɪɚɥɶ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɲɬɚɬɧɚɹ ɥɢɧɢɹ ɩɨɞɚɱɢ ɦɚɫɥɚ ɤ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɭ ɫɨɟɞɢɧɟ-

ɧɵ ɫ ɥɢɧɢɟɣ ɚɜɬɨɧɨɦɧɨɣ ɩɨɞɚɱɢ ɦɚɫɥɚ ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ, ɚ ɩɨɬɨɤɢ ɩɪɟɞ-

ɜɚɪɢɬɟɥɶɧɨ ɧɚɝɧɟɬɚɟɦɨɝɨ ɦɚɫɥɚ ɪɟɝɭɥɢɪɭɸɬɫɹ ɷɥɟɤɬɪɨɤɥɚɩɚɧɚɦɢ, ɤɨɬɨɪɵɟ 

ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɥɢɧɢɢ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɝɥɚɜɧɭɸ ɦɚɫɥɹɧɭɸ ɦɚɝɢɫɬɪɚɥɶ ɢ ɧɚ ɥɢ-

ɧɢɢ ɩɨɞɚɱɢ ɦɚɫɥɚ ɤ ɜɚɥɭ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɤɥɚɩɚɧɚɦɢ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɪɚɛɨɬɵ ɚɜɬɨɧɨɦɧɨɝɨ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ ɨɫɭɳɟ-

ɫɬɜɥɹɟɬɫɹ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ. ɂɡɨɛɪɟɬɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɦɚɫɥɚ ɧɚ 

ɬɪɭɳɢɟɫɹ ɷɥɟɦɟɧɬɵ ɞɜɢɝɚɬɟɥɹ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ, ɚ ɬɚɤɠɟ ɨɯɥɚɠɞɟɧɢɟ ɜɚɥɚ ɬɭɪɛɨ-

ɤɨɦɩɪɟɫɫɨɪɚ ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɞɜɢɝɚɬɟɥɹ. 1 ɢɥ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɩɨɫɥɟ ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɝɨ ɩɪɨɫɬɨɹ ɥɢɛɨ ɜ ɩɟɪɢɨɞ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫɜɹɡɚɧ ɫ ɩɨɜɵɲɟɧ-

ɧɵɦ ɢɡɧɚɲɢɜɚɧɢɟɦ ɟɝɨ ɫɨɩɪɹɝɚɟɦɵɯ ɞɟɬɚɥɟɣ. ɉɨɜɵɲɟɧɧɨɟ ɢɡɧɚɲɢɜɚɧɢɟ ɬɪɭ-

ɳɢɯɫɹ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɡɚɩɭɫɤɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɡɚɞɟɪɠɤɨɣ ɩɨɫɬɭɩ-

ɥɟɧɢɹ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɢɡ ɩɨɞɞɨɧɚ ɞɜɢɝɚɬɟɥɹ ɤ ɫɨɩɪɹɠɟɧɧɵɦ ɞɟɬɚɥɹɦ, ɱɬɨ ɜɵ-

ɡɵɜɚɟɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ ɦɚɫɥɹɧɨɟ ɝɨɥɨɞɚɧɢɟ. 

ɂɡ ɢɡɜɟɫɬɧɵɯ ɡɚɹɜɢɬɟɥɸ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɤ ɧɚɢɛɨɥɟɟ ɤɨɧ-
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ɤɪɟɬɧɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ, ɧɚɩɪɚɜɥɟɧɧɵɦ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ 

ɦɚɫɥɹɧɨɝɨ ɝɨɥɨɞɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɟɝɨ ɡɚɩɭɫɤɟ, ɨɬɧɨɫɹɬɫɹ ɫɢɫɬɟɦɵ ɩɪɢɧɭɞɢ-

ɬɟɥɶɧɨɣ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟ-

ɝɨ ɧɚɫɨɫɚ ɭ ɬɪɚɤɬɨɪɚ ȾɌ-175 ɢ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɭ ɬɪɚɤɬɨɪɚ ȾɗɌ-250 

(ɫɦ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: "Ɍɪɚɤɬɨɪ ȾɌ-175ɋ". ɉɨɞ ɪɟɞ. ə.Ɏ. Ɋɚɤɢɬɢɧɚ. Ɇ., ȼɈ "Ⱥɝ-

ɪɨɩɪɨɦɢɡɞɚɬ", 1988, ɢ "Ɍɪɚɤɬɨɪ ȾɗɌ-250 ɢ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ". ɉɨɞ ɪɟɞ. 

Ⱥ.ɋ.ɉɢɫɚɪɟɜɫɤɨɝɨ. Ɇ., "Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ", 1975), ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɚ, ɢɦɟɸɳɚɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɫ ɪɭɱɧɵɦ 

ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɤɬɨɪɚ Ʉ-701 (ɫɦ. "Ⱦɜɢɝɚɬɟɥɶ əɆɁ-240 ɢ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ". 

ɉɨɞ ɪɟɞ. Ƚ.Ⱦ. ɑɟɪɧɵɲɟɜɚ, Ɇ., "Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ", 1972, ɫɬɪ. 62-66, ɫɬɪ. 34). 

ɂɡɜɟɫɬɧɨ «ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ» ɩɨ ɩɚɬɟɧɬɭ ɊɎ ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ №88737, ɆɉɄ F01M 1/02, 2009. 

ɂɡɜɟɫɬɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ ɩɨ ɦɧɟɧɢɸ ɡɚɹɜɢɬɟɥɹ. Ⱥɥɝɨ-

ɪɢɬɦ ɪɚɛɨɬɵ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɦɨɠɧɨ 

ɫɱɢɬɚɬɶ ɧɟɭɞɚɱɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɭɫɬɪɨɣɫɬɜɚ ɪɟ-

ɲɚɸɳɭɸ ɪɨɥɶ ɛɭɞɟɬ ɢɝɪɚɬɶ ɟɦɤɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɪɟɫɭɪɫɵ ɤɨɬɨɪɨɣ 

ɪɚɫɯɨɞɨɜɚɬɶɫɹ ɛɭɞɭɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɧɚɝɪɟɜ ɦɚɫɥɚ, ɚ ɜ ɩɟɪɢɨɞ ɩɭɫɤɚ ɞɜɢɝɚ-

ɬɟɥɹ ɜ ɭɫɥɨɜɢɹɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɝɪɟɜɚɧɢɟ ɩɪɨɤɚɱɢɜɚɟɦɨɝɨ ɦɚɫɥɚ 

ɦɨɠɟɬ ɡɚɧɹɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ; ɜ ɫɥɭɱɚɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɟɬɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɤɪɢɬɟɪɢɟɦ ɡɚɤɚɱɤɢ ɦɚɫɥɚ ɜ ɦɚɫɥɹɧɭɸ ɦɚɝɢɫɬɪɚɥɶ ɞɜɢɝɚɬɟɥɹ ɹɜɥɹɟɬɫɹ 

ɬɨɥɶɤɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɚɫɨɫɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɡɚɤɚɱɤɢ, ɚ ɧɟ ɞɚɜɥɟɧɢɟ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ. ɉɪɢ ɷɬɨɦ ɨɫɬɚɟɬɫɹ ɧɟ ɩɨɧɹɬɧɵɦ ɧɚɡɧɚɱɟɧɢɟ ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɢ 

ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɢ ɢɯ ɮɭɧɤɰɢɢ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɩɪɨɤɚɱɢɜɚɧɢɢ ɦɚɫɥɚ, 

ɟɫɥɢ ɨɬɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ ɩɪɨɢɫɯɨɞɢɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɨɫɥɟ ɢɫɬɟɱɟɧɢɹ ɨɩɪɟɞɟ-

ɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɭɪ-

ɛɨɤɨɦɩɪɟɫɫɨɪɵ, ɫɥɭɠɚɳɢɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɪɚɫɲɢɪɟɧɢɹ ɷɤɫɩɥɭɚɬɚ-

ɰɢɨɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨ-

ɫɬɶɸ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢɜɨɞ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɨɬ 
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ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɩɪɢ ɷɬɨɦ ɤɪɵɥɶɱɚɬɤɢ ɢɦɟɸɬ ɨɛɳɢɣ ɜɚɥ ɢ ɩɨɞɲɢɩɧɢɤɨɜɭɸ 

ɜɬɭɥɤɭ (ɩɨɞɲɢɩɧɢɤ ɫɤɨɥɶɠɟɧɢɹ), ɫɦɚɡɤɚ ɢ ɨɯɥɚɠɞɟɧɢɟ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɦɨɬɨɪɧɵɦ ɦɚɫɥɨɦ, ɩɨɞɚɜɚɟɦɵɦ ɦɚɫɥɹɧɵɦ ɧɚɫɨɫɨɦ ɲɬɚɬɧɨɣ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ 

ɞɜɢɝɚɬɟɥɹ. ɇɟɞɨɫɬɚɬɤɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɞɚɱɚ 

ɦɚɫɥɚ ɜ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ 

ɞɜɢɝɚɬɟɥɹ, ɬ.ɟ. ɩɨɤɚ ɪɚɛɨɬɚɟɬ ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫɦɚ-

ɡɵɜɚɧɢɟ ɢ ɨɯɥɚɠɞɟɧɢɟ ɜɚɥɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɢ ɟɝɨ ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ. ɉɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɫɪɚɡɭ ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɞɜɢɝɚɬɟɥɹ ɜ ɭɫɥɨɜɢɹɯ 

ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɫɦɚɡɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɜɬɭɥɤɢ (ɩɨɞɲɢɩ-

ɧɢɤɚ ɫɤɨɥɶɠɟɧɢɹ), ɜɵɩɨɥɧɟɧɧɨɝɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡ ɫɩɥɚɜɨɜ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ 

ɞɜɢɝɚɬɟɥɢ, ɨɫɧɚɳɟɧɧɵɟ ɢɦ, ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ ɩɨɫɥɟ ɩɪɨ-

ɞɨɥɠɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɞ ɧɚɝɪɭɡɤɨɣ, ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɸɬ, ɩɟɪɟɜɨɞɹɬ ɟɝɨ ɧɚ ɪɟ-

ɠɢɦ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ ɨɯɥɚɠɞɟɧɢɟ ɜɚɥɚ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨ-

ɪɚ ɢ ɜɬɭɥɤɢ (ɩɨɞɲɢɩɧɢɤɚ ɫɤɨɥɶɠɟɧɢɹ). Ɉɞɧɚɤɨ ɬɚɤɨɣ ɫɩɨɫɨɛ ɧɟ ɷɮɮɟɤɬɢɜɟɧ, 

ɬɚɤ ɤɚɤ ɜɵɡɵɜɚɟɬ ɩɨɜɵɲɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ ɢ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟ-

ɳɟɫɬɜ ɫ ɨɬɪɚɛɨɬɚɜɲɢɦɢ ɝɚɡɚɦɢ. 

ɂɡɜɟɫɬɧɨ «ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɫ ɩɨɫɬɨɹɧɧɵɦ 

ɞɚɜɥɟɧɢɟɦ, ɩɨɞɨɝɪɟɜɨɦ ɢ ɨɱɢɫɬɤɨɣ» ɩɨ ɩɚɬɟɧɬɭ ɊɎ ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ 

№130644,. ɂɡɜɟɫɬɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ ɩɨ ɦɧɟɧɢɸ ɡɚɹɜɢ-

ɬɟɥɹ. ɋɢɫɬɟɦɚ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɬɨɥɶɤɨ ɞɥɹ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨ-

ɪɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɦɚɫɥɨɩɨɞɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɬɨɥɶɤɨ ɜɪɟɦɟɧɟɦ ɪɚɛɨɬɵ, ɚ ɧɟ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, 

ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɤɚɱɢɜɚɧɢɹ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɩɟ-

ɪɟɞ ɡɚɩɭɫɤɨɦ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 

ɉɟɪɟɞ ɡɚɹɜɥɟɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɭɫɬɪɚ-

ɧɢɬɶ ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ. 

ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɫɨɜɪɟɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ ɫ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɨɦ ɨɬɧɨɫɢɬɫɹ ɤ ɚɤɬɭɚɥɶɧɵɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɡɚ-
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ɞɚɱɚɦ ɢ ɡɚɜɢɫɢɬ, ɜ ɬɨɦ ɱɢɫɥɟ, ɨɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɩɪɢ 

ɟɝɨ ɩɭɫɤɟ, ɚ ɬɚɤɠɟ ɜ ɩɨɫɥɟɨɫɬɚɧɨɜɨɱɧɵɣ ɩɟɪɢɨɞ, ɬ.ɟ. ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ 

ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɤɪɚɳɟɧɢɟ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨ-

ɝɨ ɜɚɥɚ. 

Ɂɚɞɚɱɟɣ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞɚɱɢ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɤɚɤ ɩɟɪɟɞ ɟɝɨ ɡɚɩɭɫɤɨɦ, ɬɚɤ ɢ 

ɩɨɫɬɭɩɥɟɧɢɟ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɤ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɭ ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɞɜɢɝɚɬɟɥɹ, 

ɩɪɢ ɷɬɨɦ ɪɟɠɢɦ ɩɨɞɚɱɢ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɜ ɲɬɚɬɧɭɸ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ 

ɩɟɪɟɞ ɟɝɨ ɡɚɩɭɫɤɨɦ ɢ ɪɟɠɢɦ ɩɨɞɚɱɢ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɜ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ ɨɫɭ-

ɳɟɫɬɜɥɹɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɥɢɛɨ ɫɨɜɦɟɫɬɧɨ, ɚ ɭɩɪɚɜɥɟɧɢɟ ɪɟɠɢɦɚ-

ɦɢ ɪɚɛɨɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɨɛɪɟɬɟɧɢɹ - ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɫɬɭ-

ɩɥɟɧɢɹ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɤ ɬɪɭɳɢɦɫɹ ɷɥɟɦɟɧɬɚɦ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚ-

ɧɢɹ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɭɫɤɨɜɵɯ ɢɡɧɨɫɨɜ, ɚ ɬɚɤɠɟ ɨɯɥɚɠɞɟɧɢɟ ɜɚɥɚ 

ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɞɜɢɝɚɬɟɥɹ, ɨɛɳɟɟ ɫɧɢɠɟɧɢɟ ɬɟɩɥɨɧɚɩɪɹɠɟɧ-

ɧɨɫɬɢ ɭɡɥɨɜ ɞɜɢɝɚɬɟɥɹ ɩɨɫɥɟ ɟɝɨ ɨɫɬɚɧɨɜɚ, ɱɬɨ ɜ ɰɟɥɨɦ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɪɟ-

ɫɭɪɫ ɞɜɢɝɚɬɟɥɹ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɚɜɬɨɧɨɦɧɨɝɨ 

ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 

ɦɚɫɥɚ, ɦɨɧɬɢɪɭɟɦɵɯ ɧɚ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɚɜɬɨɧɨɦɧɨɝɨ ɦɚɫɥɨ-

ɡɚɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ, ɩɪɢ ɷɬɨɦ ɝɥɚɜɧɚɹ ɦɚɫɥɹɧɚɹ ɦɚɝɢɫɬɪɚɥɶ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬ-

ɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɲɬɚɬɧɚɹ ɥɢɧɢɹ ɩɨɞɚɱɢ ɦɚɫɥɚ ɤ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɭ ɫɨɟɞɢɧɹ-

ɸɬɫɹ ɫ ɥɢɧɢɟɣ ɚɜɬɨɧɨɦɧɨɣ ɩɨɞɚɱɢ ɦɚɫɥɚ ɱɟɪɟɡ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɚ, ɚ ɩɨɬɨɤɢ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɧɟɬɚɟɦɨɝɨ ɦɚɫɥɚ ɪɟɝɭɥɢɪɭɸɬɫɹ ɷɥɟɤɬɪɨɤɥɚɩɚɧɚɦɢ, ɤɨɬɨɪɵɟ 

ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɥɢɧɢɢ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɝɥɚɜɧɭɸ ɦɚɫɥɹɧɭɸ ɦɚɝɢɫɬɪɚɥɶ ɢ ɧɚ ɥɢ-

ɧɢɢ ɩɨɞɚɱɢ ɦɚɫɥɚ ɤ ɜɚɥɭ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɤɥɚɩɚɧɚɦɢ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɪɚɛɨɬɵ ɚɜɬɨɧɨɦɧɨɝɨ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ ɨɫɭɳɟ-

ɫɬɜɥɹɟɬɫɹ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɚɜɬɨɧɨɦɧɚɹ ɫɢɫɬɟɦɚ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ ɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɧɚ ɤɚɤ ɜ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɟɪɢɨɞ, ɬɚɤ 
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ɢ ɜ ɩɟɪɢɨɞ ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨ-

ɫɬɭɩɥɟɧɢɟ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ ɤ ɬɪɭɳɢɦɫɹ ɞɟɬɚɥɹɦ, ɩɨɹɫɧɹɟɬɫɹ ɱɟɪɬɟɠɨɦ (ɮɢɝ. 1). 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ:1 - ɤɚɪɬɟɪ ɦɚɫɥɹɧɵɣ; 2 - ɦɚɫɥɨɩɪɢɟɦɧɢɤ; 3 - 

ɲɬɚɬɧɵɣ ɦɚɫɥɹɧɵɣ ɧɚɫɨɫ; 4 - ɮɢɥɶɬɪ ɦɚɫɥɹɧɵɣ; 5 - ɩɟɪɟɩɭɫɤɧɨɣ ɤɥɚɩɚɧ; 6 - ɬɟ-

ɩɥɨɨɛɦɟɧɧɢɤ ɠɢɞɤɨɫɬɧɨ-ɦɚɫɥɹɧɵɣ (ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɞɜɢɝɚɬɟɥɹ); 

7 - ɮɢɥɶɬɪ ɦɚɫɥɹɧɵɣ; - ɭɤɚɡɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ; 9 - ɞɚɬɱɢɤ ɚɜɚɪɢɣɧɨɝɨ ɞɚɜɥɟ-

ɧɢɹ ɦɚɫɥɚ; 10 - ɮɨɪɫɭɧɤɢ ɨɯɥɚɠɞɟɧɢɹ ɩɨɪɲɧɟɣ (ɩɪɢ ɢɯ ɧɚɥɢɱɢɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ 

ɞɜɢɝɚɬɟɥɹ); 11 - ɜɚɥ ɤɨɥɟɧɱɚɬɵɣ; 12 - ɜɚɥ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ; 13 - ɦɚɫɥɹɧɵɣ ɤɚ-

ɧɚɥ ɨɫɢ ɤɨɪɨɦɵɫɟɥ; 14 - ɲɟɫɬɟɪɧɹ ɩɪɨɦɟɠɭɬɨɱɧɚɹ; 15 - ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ; 16 - 

ɤɨɦɩɪɟɫɫɨɪ ɜɨɡɞɭɲɧɵɣ (ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɞɜɢɝɚɬɟɥɹ); 17 - ɬɨɩ-

ɥɢɜɧɵɣ ɧɚɫɨɫ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 18 - ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ; 19 - ɩɪɨɛɤɚ 

ɞɥɹ ɫɥɢɜɚ ɦɚɫɥɚ; 20 - ɤɥɚɩɚɧ ɩɟɪɟɩɭɫɤɧɨɣ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ; 21 - ɝɥɚɜɧɚɹ 

ɦɚɫɥɹɧɚɹ ɦɚɝɢɫɬɪɚɥɶ; 22 - ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɬɚɪɬɟɪ; 23 - ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɢɣ 

ɬɪɭɛɨɩɪɨɜɨɞ; 24 - ɦɚɫɥɨɡɚɛɨɪɧɵɣ ɲɬɭɰɟɪ; 25 - ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ; 26 - 

ɚɜɬɨɧɨɦɧɵɣ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɢɣ ɧɚɫɨɫ; 27 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɫɥɨɡɚɤɚɱɢ-

ɜɚɸɳɟɝɨ ɧɚɫɨɫɚ; 28 - ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ; 29 - ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɧɨɦ-

ɧɨɣ ɦɚɫɥɨɩɪɨɤɚɱɤɨɣ; 30 - ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ; 31 - ɷɥɟɤɬɪɨɤɥɚɩɚɧ ɩɨɞɚɱɢ 

ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɶ; 32 - ɷɥɟɤɬɪɨɤɥɚɩɚɧ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ; 33 - 

ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ; 34 - ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɨɞɚ-

ɱɢ ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɶ; 35 - ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ. 

ɋɢɫɬɟɦɚ ɚɜɬɨɧɨɦɧɨɝɨ ɦɚɫɥɨɫɧɚɛɠɟɧɢɹ ɫɨɞɟɪɠɢɬ ɚɜɬɨɧɨɦɧɵɣ ɦɚɫɥɨɡɚɤɚ-

ɱɢɜɚɸɳɢɣ ɧɚɫɨɫ 26, ɦɟɯɚɧɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɣ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɦɚɫɥɨɡɚɤɚɱɢ-

ɜɚɸɳɟɝɨ ɧɚɫɨɫɚ 27, ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɛɨɪɬɨɜɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 28.  

ɍɫɬɪɨɣɫɬɜɨ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ ɢ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪ, ɫɨɞɟɪɠɚɳɟɟ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɢɣ ɧɚɫɨɫ ɫ ɷɥɟɤ-

ɬɪɨɩɪɢɜɨɞɨɦ, ɭɩɪɚɜɥɹɟɦɵɣ ɛɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɡɚɦɤɨɦ ɡɚɠɢɝɚɧɢɹ 

ɢ ɢɦɟɸɳɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɜɹɡɶ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, ɞɚɬɱɢɤ ɬɟɦɩɟɪɚ-

ɬɭɪɵ ɦɚɫɥɚ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɚɜɬɨɧɨɦɧɵɣ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸ-

ɳɢɣ ɧɚɫɨɫ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ, ɦɨɧɬɢɪɭɟ-
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ɦɵɟ ɧɚ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ ɚɜɬɨɧɨɦɧɨɝɨ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟɝɨ 

ɧɚɫɨɫɚ, ɩɪɢ ɷɬɨɦ ɝɥɚɜɧɚɹ ɦɚɫɥɹɧɚɹ ɦɚɝɢɫɬɪɚɥɶ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 

ɢ ɲɬɚɬɧɚɹ ɥɢɧɢɹ ɩɨɞɚɱɢ ɦɚɫɥɚ ɤ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɭ ɫɨɟɞɢɧɟɧɵ ɫ ɥɢɧɢɟɣ ɚɜɬɨ-

ɧɨɦɧɨɣ ɩɨɞɚɱɢ ɦɚɫɥɚ ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ, ɚ ɩɨɬɨɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɧɟ-

ɬɚɟɦɨɝɨ ɦɚɫɥɚ ɪɟɝɭɥɢɪɭɸɬɫɹ ɷɥɟɤɬɪɨɤɥɚɩɚɧɚɦɢ, ɤɨɬɨɪɵɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɥɢ-

ɧɢɢ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɝɥɚɜɧɭɸ ɦɚɫɥɹɧɭɸ ɦɚɝɢɫɬɪɚɥɶ ɢ ɧɚ ɥɢɧɢɢ ɩɨɞɚɱɢ ɦɚɫɥɚ ɤ 

ɜɚɥɭ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ, ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɤɥɚɩɚɧɚɦɢ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 

ɪɚɛɨɬɵ ɚɜɬɨɧɨɦɧɨɝɨ ɦɚɫɥɨɡɚɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɥɨɤɨɦ 

ɭɩɪɚɜɥɟɧɢɹ. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ ɤ ɩɚɬɟɧɬɭ № 2182235, [15.] 

ȼ ɨɫɧɨɜɭ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɥɨɠɟɧɚ ɬɟɯɧɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ 

ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɨɞɚɱɢ ɦɚɫɥɚ ɤ ɩɨɞɲɢɩɧɢɤɚɦ ɫɤɨɥɶɠɟɧɢɹ Ⱦȼɋ, ɨɛɟɫɩɟɱɢ-

ɜɚɸɳɟɝɨ ɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɜ ɯɨɥɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɷɧɟɪɝɟɬɢɱɟ-

ɫɤɢɯ ɡɚɬɪɚɬɚɯ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɝɨ ɩɭɫɤɨɜɵɟ ɢɡɧɨɫɵ. ɗɬɚ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɪɨɣɫɬɜɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɰɢɥɢɧɞɪɚ ɫ ɬɪɟɦɹ ɫɬɟɧɤɚɦɢ, ɜɧɭɬɪɟɧ-

ɧɹɹ ɩɨɥɨɫɬɶ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ ɩɨɪɲɟɧɶ ɫ ɩɪɭɠɢɧɨɣ ɢ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɦ ɞɚɬ-

ɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ, ɦɟɠɞɭ ɧɚɪɭɠɧɨɣ ɢ ɫɪɟɞɧɟɣ ɫɬɟɧɤɚɦɢ ɞɥɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

ɫɨɡɞɚɟɬɫɹ ɜɚɤɭɭɦ, ɜ ɡɚɡɨɪɟ ɦɟɠɞɭ ɫɪɟɞɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɚɦɢ, ɡɚɩɨɥɧɟɧɧɨɦ 

ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ (ɧɚɩɪɢɦɟɪ, ɨɤɬɚɧɨɝɢɞɪɚɬɨɦ ɝɢɞɪɨɤɫɢɞɚ ɛɚɪɢɹ (ȼɚ 

(Ɉɇ)28ɇ2Ɉ)), ɢ ɪɚɡɦɟɳɚɟɬɫɹ ɫɩɢɪɚɥɶɧɚɹ ɬɪɭɛɤɚ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɟɧɚ ɫ ɫɢɫɬɟɦɨɣ 

ɫɦɚɡɤɢ ɱɟɪɟɡ ɨɞɢɧ ɢɡ ɭɩɪɚɜɥɹɸɳɢɯ ɤɥɚɩɚɧɨɜ, ɬɚɤ ɠɟ ɤɚɤ ɢ ɜɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ 

ɰɢɥɢɧɞɪɚ ɱɟɪɟɡ ɞɪɭɝɨɣ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ. 4 ɡ.ɩ. ɮ-ɥɵ, 1 ɢɥ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɦɚɲɢɧɨɫɬɪɨɟɧɢɸ, ɚ ɢɦɟɧɧɨ ɤ ɞɜɢɝɚɬɟɥɟɫɬɪɨɟ-

ɧɢɸ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ (Ⱦȼɋ), ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɬɢɩɨɜ ɩɨɪɲɧɟɜɵɯ ɢ ɪɨɬɨɪɧɵɯ ɦɚɲɢɧ, ɨɩɨɪɵ 

ɫɤɨɥɶɠɟɧɢɹ ɤɨɬɨɪɵɯ ɫɦɚɡɵɜɚɸɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɫɦɚɡɨɱɧɵɦɢ ɠɢɞɤɨɫɬɹɦɢ. 

ɂɡɜɟɫɬɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɬɟɩɥɨɜɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɢɦɟɸɳɟɝɨ ɮɨɪɦɭ ɰɢɥɢɧ-

ɞɪɚ ɢ ɫɨɞɟɪɠɚɳɟɝɨ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɩɚɤɟɬɵ ɦɟɦɛɪɚɧ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ 
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ɦɟɞɢ, ɡɚɡɨɪɵ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɡɚɩɨɥɧɟɧɵ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ (ɝɢɞɪɨɨɤɢɫɶɸ ɛɚ-

ɪɢɹ), ɤɨɬɨɪɵɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 780ɋ ɩɥɚɜɢɬɫɹ, ɩɨɝɥɨɳɚɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɟɩɥɨɬɵ. ɉɨɫɥɟ ɨɫɬɚɧɨɜɤɢ Ⱦȼɋ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɨɫɬɚɟɬɫɹ ɜ ɪɚɫɩɥɚɜɥɟɧɧɨɦ ɫɨ-

ɫɬɨɹɧɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ -20
0ɋ. ɉɟɪɟɞ 

ɩɭɫɤɨɦ ɯɨɥɨɞɧɨɝɨ Ⱦȼɋ ɜɤɥɸɱɚɟɬɫɹ ɩɪɨɤɚɱɤɚ ɧɚɫɨɫɨɦ ɫ ɚɜɬɨɧɨɦɧɵɦ ɷɥɟɤɬɪɨ-

ɩɪɢɜɨɞɨɦ ɠɢɞɤɨɫɬɢ ɢɯ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɱɟɪɟɡ ɬɟɩɥɨɜɨɣ ɚɤɤɭɦɭɥɹɬɨɪ, ɜ 

ɩɪɨɰɟɫɫɟ ɱɟɝɨ ɠɢɞɤɨɫɬɶ ɢ Ⱦȼɋ ɛɵɫɬɪɨ ɪɚɡɨɝɪɟɜɚɸɬɫɹ ɞɨ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɉɪɟɞɩɭɫɤɨɜɨɣ ɪɚɡɨɝɪɟɜ Ⱦȼɋ ɨɬ ɬɟɩɥɨɜɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɭɳɟɫɬ-

ɜɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɢ ɬɨɤɫɢɱɧɨɫɬɢ ɜɵɛɪɨɫɨɜ. Ɍɟɩɥɨɬɭ ɨɬ ɚɤɤɭ-

ɦɭɥɹɬɨɪɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɠɟ ɞɥɹ ɨɛɨɝɪɟɜɚ ɫɚɥɨɧɚ ɚɜɬɨɦɨɛɢɥɹ. 

Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɬɟɩɥɨɜɨɣ ɚɤɤɭɦɭɥɹɬɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɬɨɥɶɤɨ ɞɥɹ ɪɚɡɨɝɪɟɜɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɢ ɧɟ ɪɟɲɚ-

ɟɬ ɡɚɞɚɱɢ ɩɪɟɞɩɭɫɤɨɜɨɝɨ ɪɚɡɨɝɪɟɜɚ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɩɨɞɚɱɢ ɤ ɩɨɞɲɢɩɧɢɤɚɦ ɞɜɢɝɚɬɟɥɹ ɜ ɩɟɪɢɨɞ ɡɚɩɭɫɤɚ. 

ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɨɞɚɱɢ ɦɚɫɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ 

ɩɨɞɚɱɭ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨɞɨɝɪɟɬɨɝɨ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ. ɍɫɬɪɨɣɫɬɜɨ ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɤɤɭɦɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɫɢɫɬɟɦɨɣ ɫɦɚɡɤɢ ɱɟɪɟɡ 

ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ. Ⱥɤɤɭɦɭɥɹɬɨɪ ɢɦɟɟɬ ɞɜɨɣɧɵɟ ɫɬɟɧɤɢ ɫ ɜɚɤɭɭɦɧɵɦ ɩɪɨ-

ɦɟɠɭɬɤɨɦ ɦɟɠɞɭ ɧɢɦɢ ɢ ɩɨɞɨɝɪɟɜɚɬɟɥɶ. ɉɪɢ ɪɚɛɨɬɚɸɳɟɦ Ⱦȼɋ ɚɤɤɭɦɭɥɹɬɨɪ 

ɡɚɩɨɥɧɹɟɬɫɹ ɦɚɫɥɨɦ, ɚ ɩɟɪɟɞ ɩɭɫɤɨɦ ɨɬɞɚɟɬ ɦɚɫɥɨ ɜ ɫɢɫɬɟɦɭ. 

Ⱥɧɚɥɢɡ ɭɫɬɪɨɣɫɬɜɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɧɨ ɧɟ ɦɨɠɟɬ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ 

ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɨɫɬɚɧɨɜɤɚɯ ɞɜɢɝɚɬɟɥɹ ɜ ɭɫɥɨɜɢɹɯ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɬɚɤ 

ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɬɪɟɛɭɟɬɫɹ ɩɪɢ ɤɚɠɞɨɦ ɩɭɫɤɟ ɜɤɥɸɱɟɧɢɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɷɧɟɪɝɢɢ ɢ ɫɧɢɠɟɧɢɸ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 

ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɚ ɜ ɨɩɢɫɚɧ-

ɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɨɝɪɚɧɢɱɟɧ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ ɪɟ-

ɠɢɦɚɯ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɝɨɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ 

ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɪɹɞɤɭ ɚɤɤɭɦɭɥɹɬɨɪɚ 

ɩɪɢ ɩɟɪɜɢɱɧɨɦ ɩɭɫɤɟ ɞɜɢɝɚɬɟɥɹ. 
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ɐɟɥɶ ɢɡɨɛɪɟɬɟɧɢɹ - ɫɨɡɞɚɬɶ ɭɫɬɪɨɣɫɬɜɨ, ɩɨɞɤɥɸɱɚɟɦɨɟ ɤ ɫɦɚɡɨɱɧɨɣ ɫɢɫ-

ɬɟɦɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɨɞɚɱɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ɩɨɞɨɝɪɟɬɨɝɨ ɦɚɫɥɚ ɤ ɩɨɞɲɢɩɧɢɤɚɦ ɫɤɨɥɶɠɟɧɢɹ Ⱦȼɋ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɭɫ-

ɤɨɜɵɯ ɢɡɧɨɫɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɜ ɯɨɥɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ 

ɦɢɧɢɦɚɥɶɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬɚɯ. 

ɍɤɚɡɚɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɨ-

ɞɚɱɢ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɫɨɞɟɪɠɚɳɟɦ ɰɢ-

ɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ ɫ ɞɜɨɣɧɵɦɢ ɫɬɟɧɤɚɦɢ ɢ ɜɚɤɭɭɦɧɵɦ ɩɪɨɦɟɠɭɬɤɨɦ ɦɟɠɞɭ 

ɧɢɦɢ, ɭɡɟɥ ɩɨɞɨɝɪɟɜɚ ɦɚɫɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɤɨɪɩɭɫɟ ɩɨɪɲɟɧɶ ɫ ɩɪɭɠɢɧɨɣ ɢ 

ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ, ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ, ɫɨɟɞɢɧɹɸɳɢɣ 

ɩɨɞɩɨɪɲɧɟɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɤɨɪɩɭɫɟ ɫ ɫɢɫɬɟɦɨɣ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ, ɫɨɝɥɚɫɧɨ 

ɢɡɨɛɪɟɬɟɧɢɸ ɤɨɪɩɭɫ ɫɧɚɛɠɟɧ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜɧɭɬɪɢ ɰɢɥɢɧɞɪɚ ɬɪɟɬɶɟɣ ɫɬɟɧ-

ɤɨɣ, ɨɛɪɚɡɭɸɳɟɣ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɪɚɡɦɟɳɟɧɵ 

ɜɵɲɟɭɩɨɦɹɧɭɬɵɟ ɩɨɪɲɟɧɶ ɫ ɩɪɭɠɢɧɨɣ ɢ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɞɚɬɱɢɤ ɢ ɤɨɬɨɪɚɹ 

ɫɨɟɞɢɧɟɧɚ ɱɟɪɟɡ ɭɤɚɡɚɧɧɵɣ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ ɫ ɫɢɫɬɟɦɨɣ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ, 

ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ - ɩɨɥɨɫɬɶ, ɡɚɩɨɥɧɟɧɧɭɸ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɜ ɤɨɬɨɪɨɣ ɪɚɡɦɟ-

ɳɟɧ ɪɚɞɢɚɬɨɪ ɫ ɦɚɫɥɨɦ, ɫɨɟɞɢɧɟɧɧɵɣ ɱɟɪɟɡ ɜɬɨɪɨɣ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ ɢ ɬɟɪ-

ɦɨɪɟɥɟ ɫ ɫɢɫɬɟɦɨɣ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɤɬɚɧɨɝɢɞɪɚɬ ɝɢɞɪɨ-

ɤɫɢɞɚ ɛɚɪɢɹ (ȼɚ(OH)28H2Ɉ)) ɢɥɢ ɳɟɥɨɱɢ NКOH, ȼɚɈɇ. 

Ɋɚɞɢɚɬɨɪ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɫɩɢɪɚɥɟɜɢɞɧɨɣ ɬɪɭɛɤɢ ɢɥɢ ɜ ɜɢɞɟ 

ɹɱɟɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ ɫ ɢɡɨɝɧɭɬɵɦɢ ɢɥɢ ɩɪɹɦɵɦɢ ɬɪɭɛɤɚɦɢ. 

ȼ ɨɬɥɢɱɢɢ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɫɨ-

ɟɞɢɧɟɧɢɢ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢ ɬɟɩɥɨɜɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɜ ɟɞɢ-

ɧɭɸ ɫɢɫɬɟɦɭ - ɬɟɩɥɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɩɨɞɚɱɭ ɩɨɞɨɝɪɟɬɨɝɨ 

ɦɚɫɥɚ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɤ ɩɨɞɲɢɩɧɢɤɚɦ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ ɫɬɨɹɧ-

ɤɢ ɢ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɧɟɲɧɢɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɢ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ. ɇɚɥɢɱɢɟ ɬɪɟɯ ɫɬɟɧɨɤ ɜ 

ɰɢɥɢɧɞɪɟ ɩɨɡɜɨɥɹɟɬ ɧɚɞɟɠɧɨ ɢɡɨɥɢɪɨɜɚɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 



37 

 

ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɡɢɬɶ ɟɝɨ ɤ ɪɚɛɨɱɟɦɭ ɬɟɥɭ - ɦɚɫɥɭ. Ɋɚɡɦɟ-

ɳɟɧɢɟ ɪɚɞɢɚɬɨɪɚ, ɩɨ ɤɨɬɨɪɨɦɭ ɰɢɪɤɭɥɢɪɭɟɬ ɦɚɫɥɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɟɩɥɨɚɤ-

ɤɭɦɭɥɢɪɭɸɳɟɦ ɜɟɳɟɫɬɜɟ, ɢ ɩɪɢɦɟɧɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɥɚɩɚɧɚ ɢ ɬɟɪɦɨɪɟɥɟ 

ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɟɝɨ ɡɚɪɹɞɤɭ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɦɚɫɥɚ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɞɥɹ ɨɤɬɚɧɨɝɢɞɪɚɬɚ ɝɢɞɪɨ-

ɤɫɢɞɚ ɛɚɪɢɹ ɷɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɜɧɚ 85Шɋ) ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɟɞɨɯɪɚɧɹɟɬ ɨɫɧɨɜ-

ɧɨɣ ɨɛɴɟɦ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ ɨɬ ɩɟɪɟɝɪɟɜɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ. 

ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɹɫɧɹɟɬɫɹ ɱɟɪɬɟɠɨɦ, ɝɞɟ ɞɚɧ ɨɛɳɢɣ ɜɢɞ ɩɪɟɞɥɚ-

ɝɚɟɦɨɝɨ ɬɟɩɥɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ. Ɍɟɩɥɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɰɢɥɢɧɞɪɚ 

1 ɫ ɬɪɟɦɹ ɫɬɟɧɤɚɦɢ, ɜɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ ɩɨɪɲɟɧɶ 2 ɫ ɩɪɭ-

ɠɢɧɨɣ 3 ɢ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɦ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ ɩɨɪɲɧɹ 4, ɦɟɠɞɭ ɧɚɪɭɠɧɨɣ 

5 ɢ ɫɪɟɞɧɟɣ 6 ɫɬɟɧɤɚɦɢ ɞɥɹ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɫɨɡɞɚɟɬɫɹ ɜɚɤɭɭɦ, ɜ ɡɚɡɨɪɟ ɦɟɠɞɭ 

ɫɪɟɞɧɟɣ 6 ɢ ɜɧɭɬɪɟɧɧɟɣ 7 ɫɬɟɧɤɚɦɢ, ɡɚɩɨɥɧɟɧɧɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ 8, ɪɚɡɦɟɳɚ-

ɟɬɫɹ ɫɩɢɪɚɥɶɧɚɹ ɬɪɭɛɤɚ 9, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɟɧɚ ɫ ɫɢɫɬɟɦɨɣ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɱɟɪɟɡ 

ɨɞɢɧ ɢɡ ɭɩɪɚɜɥɹɸɳɢɯ ɤɥɚɩɚɧɨɜ 10, ɬɚɤɠɟ ɤɚɤ ɢ ɜɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ 11 ɰɢɥɢɧɞ-

ɪɚ ɱɟɪɟɡ ɞɪɭɝɨɣ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ 12. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɡɚɩɭɫ-

ɤɨɦ ɞɜɢɝɚɬɟɥɹ ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ 12 ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɩɟ-

ɪɟɜɨɞɢɬɫɹ ɜ ɤɪɚɣɧɟɟ ɩɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɭɫɬɪɨɣɫɬɜɨ (ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ) ɪɚɡ-

ɪɹɠɚɟɬɫɹ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɨɞɚɱɭ ɩɨɞɨɝɪɟɬɨɝɨ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɤ ɩɨɞɲɢɩɧɢ-

ɤɚɦ ɫɤɨɥɶɠɟɧɢɹ, ɢɫɤɥɸɱɚɹ ɢɯ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɦɚɫɥɹɧɨɝɨ ɝɨɥɨɞɚɧɢɹ. ɉɨɫɥɟ ɡɚ-

ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ ɦɚɫɥɨ ɜ ɫɦɚɡɨɱɧɭɸ ɫɢɫɬɟɦɭ ɩɨɫɬɭɩɚɟɬ ɨɬ ɨɫɧɨɜɧɨɝɨ ɦɚɫɥɹɧɨɝɨ 

ɧɚɫɨɫɚ ɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚɪɹɞɤɚ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ. ȿɝɨ ɩɨɪɲɟɧɶ 2 ɩɨɞɧɢɦɚɟɬɫɹ 

ɞɨ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɫɪɚɛɚɬɵɜɚɟɬ ɤɨɧɬɚɤɬɧɵɣ ɞɚɬɱɢɤ 4 ɢ ɤɥɚ-

ɩɚɧ 12 ɩɟɪɟɯɨɞɢɬ ɜ ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɪɹɞɤɭ 

ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ, ɜ ɩɟɪɢɨɞ ɧɚɢ-

ɛɨɥɶɲɢɯ ɞɚɜɥɟɧɢɣ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ. 

ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɥɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 8 ɫɪɚɛɚɬɵɜɚɟɬ ɬɟɪɦɨɪɟɥɟ 13 ɢ ɨɬɤɪɵɜɚɟɬɫɹ ɭɩɪɚɜ-
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ɥɹɸɳɢɣ ɤɥɚɩɚɧ 10. Ƚɨɪɹɱɟɟ ɦɚɫɥɨ ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɪɚɞɢɚɬɨɪ, ɧɚɩɪɢɦɟɪ 

ɫɩɢɪɚɥɶɧɭɸ ɬɪɭɛɤɭ ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɚ. Ɍɟɩɥɨɧɨɫɢɬɟɥɶ ɩɥɚɜɢɬɫɹ ɢ ɱɟɪɟɡ ɨɩɪɟ-

ɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɤɥɚɩɚɧ 10 ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. ȼ ɡɚɪɹɠɟɧɧɨɦ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɬɟɩɥɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɪɚɫɩɥɚɜ-

ɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɞɧɟɣ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɟɪɟɞ ɩɟɪɜɵɦ ɩɭɫɤɨɦ ɞɜɢɝɚɬɟɥɹ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ ɨɫɬɚɧɨɜɤɢ ɭɩɪɚɜɥɹɸ-

ɳɢɣ ɤɥɚɩɚɧ 12 ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɤɪɚɣɧɟɟ ɥɟɜɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɪɹɞɤɚ 

ɚɤɤɭɦɭɥɹɬɨɪɚ ɦɚɫɥɨɦ ɨɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɪɭɱɧɨɝɨ ɧɚɫɨɫɚ, ɥɢɛɨ ɨɬ ɧɚɫɨɫɚ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɡɚɪɹɞɤɢ ɩɨɪɲɟɧɶ ɩɨɞɧɢɦɚɟɬɫɹ ɜ ɰɢɥɢɧɞɪɟ 1 ɜ 

ɤɪɚɣɧɟɟ ɜɟɪɯɧɟɟ ɩɨɥɨɠɟɧɢɟ, ɫɪɚɛɚɬɵɜɚɟɬ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ 

4, ɭɩɪɚɜɥɹɸɳɢɣ ɤɥɚɩɚɧ 12 ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

ɉɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɭɫɤɚɯ ɩɨɫɥɟ ɩɨɞɚɱɢ ɧɚ ɤɥɚɩɚɧ 12 ɫɢɝɧɚɥɚ, ɩɟɪɟɜɨɞɹ-

ɳɟɝɨ ɟɝɨ ɜ ɤɪɚɣɧɟɟ ɩɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ, ɜ ɫɢɫɬɟɦɭ ɫɦɚɡɤɢ ɩɨɫɬɭɩɚɟɬ ɩɨɞɨɝɪɟɬɨɟ 

ɦɚɫɥɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ɉɨɞɡɚɪɹɞɤɚ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ, ɢ ɬɟɩɥɨɜɨɣ ɱɚɫɬɢ ɬɟɩɥɨ-

ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɥɭɱ-

ɲɟɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɩɪɢ ɡɚɩɭɫ-

ɤɟ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɩɨɫɨɛɨɦ ɩɨɞɤɥɸɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɤ ɝɥɚɜɧɨɣ ɦɚɫɥɹɧɨɣ ɦɚ-

ɝɢɫɬɪɚɥɢ: ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. 

 

Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ №2182235. 
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Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 981638. 

Ⱦȼɋ ɫ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɨɣ ɦɚɫɥɚ, ɫɨɞɟɪɠɚɳɟɟ ɲɟɫɬɟɪɧɢ, ɭɫɬɚɧɨɜ-

ɥɟɧɧɵɟ ɧɚ ɜɚɥɚɯ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɢ Ⱦȼɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɞɥɹ ɩɪɢɜɨɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɦɚɫɥɨɷɚɤɚɱɢɜɚɸɳɟɝɨ ɫɪɟɞɫɬɜɚ (1 ). 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɟɝɨ ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɵ ɢ ɫɥɨɠ-

ɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɢɡɨɛɪɟɬɟɧɢɸ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɢ ɞɨɫɬɢɝɚɟ-

ɦɨɦɭ ɪɟɡɭɥɶɬɚɬɭ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɩ ɩɪɢɜɨɞɚ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɫɢɫɬɟɦɵ 

ɫɦɚɡɤɢ Ⱦȼɋ ɫ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɨɣ ɦɚɫɥɚ, ɫɨɞɟɪɠɚɳɟɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɢ 

ɲɟɫɬɟɪɧɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɚɥɚɯ ɧɚɫɨɫɚ, Ⱦȼɋ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬ-

ɜɟɧɧɨ 2). 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɟɝɨ ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɵ ɢ 

ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɐɟɥɶ ɢɡɨɛɪɟɬɟɧɢɹ ɭɦɟɧɶɲɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɭɫɬɪɨɣɫɬɜɚ. 

ɍɤɚɡɚɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɩɪɢɜɨɞɚ ɦɚɫɥɹɧɨɝɨ 

ɧɚɫɨɫɚ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨ-

ɤɚɱɤɨɣ ɦɚɫɥɚ, ɫɨɞɟɪɠɚɳɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ,ɢ ɲɟɫɬɟɪɧɢ, ɭɫɬɚɧɨɜɳ ɥɟɧɧɵɟ ɧɚ 

ɜɚɥɚɯ ɧɚɫɨɫɚ, ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬ-

ɜɟɧɧɨ, ɲɟɫɬɟɪɧɹ ɧɚ ɜɚɥɭ ɧɚɫɨɫɚ ɭɫɬɚɧɨɜɥɟɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ 

ɜɞɨɥɶ ɜɚɥɚ ɞɥɹ .ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɩɨɩɟɪɟɦɟɧɧɨɝɨ ɡɚɰɟɩɥɟɧɢɹ ɫ ɲɟɫɬɟɪɧɹɦɢ, ɭɫɬɚ-

ɧɨɜɥɟɧɧɵɦɢ ɧɚ ɜɚɥɚɯ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

ɇɚ ɱɟɪɬɟɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɪɢɜɨɞɚ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ 

ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ Ⱦȼɋ ɫ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɨɣ ɦɚɫɥɚ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɢɜɨɞɚ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ 1 ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ Ⱦȼɋ ɫɨɞɟɪ-

ɠɢɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 2 ɢ ɲɟɫɬɟɪɧɢ 3,4 ɢ 5. ɒɟɫɬɟɪɧɹ 3 ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɲɥɢɰɟ-

ɜɨɦ ɜɚɥɭ 6 ɧɚɫɨɫɚ 1 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɜɚɥɚ 6, ɲɟɫɬɟɪɧɹ 4 ɭɫ-

ɬɚɧɨɜɥɟɧɚ ɧɚ ɤɨɥɟɧɱɚɬɨɦ ɜɚɥɭ 7 Ⱦȼɋ, ɚ ɲɟɫɬɟɪɧɹ 5 ɧɚ ɜɚɥɭ 8 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɟɪɟɞ ɡɚɩɭɫɤɨɦ Ⱦȼɋ ɲɟɫɬɟɪɧɹ 3 ɫ ɩɨɦɨɳɶɸ ɩɟɞɚɥɢ ɭɩɪɚɜɥɟɧɢɹ (ɩɟɞɚɥɶ 
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10 ɧɟ ɩɨɤɚɡɚɧɚ), ɩɪɟɨɞɨɥɟɜɚɹ ɭɫɢɥɢɟ ɫɠɢɦɚɟɦɨɣ ɩɪɭɠɢɧɵ 9 ɢ ɩɟɪɟɞɜɢɝɚɹɫɶ ɩɨ 

ɲɥɧɰɟɜɨɦɭ ɜɚɥɭ ɛ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ Т, ɜɵɯɨɞɢɬ ɢɡ ɡɚɰɟɩɥɟɧɢɹ ɫ ɲɟɫɬɟɪɧɟɣ 4, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɤɨɥɟɧɱɚɬɨɦ ɜɚɥɭ 7, ɢ ɜɯɨɞɢɬ ɜ ɡɚɰɟɩɥɟɧɢɟ ɫ ɲɟɫɬɟɪɧɟɣ 5, ɭɫ-

ɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɜɚɥɭ 8 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 2. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 2 ɱɟɪɟɡ ɲɟɫɬɟɪɧɢ 

5 ɢ 3 ɜɪɚ.ɜЂ” ɳɚɟɬ ɲɥɢɰɟɜɨɣ ɜɚɥ 6 ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ 1, ɚ ɫ ɧɢɦ ɢ ɲɟɫɬɟɪɧɢ, 

ɪɚɡɦɟɳɟɧɧɵɟ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɧɚɫɨɫɚ 1 (ɧɟ ɩɨɤɚɡɚɧɵ ), ɢ ɦɚɫɥɨ ɧɚɱɢɧɚɟɬ ɩɨɞɚ-

ɜɚɬɶɫɹ ɧɚɫɨɫɨɦ 1 ɢɡ ɤɚɪɬɟɪɚ 11 ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞɵ 10 ɢ 12 ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ 13 

ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ Ⱦȼɋ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 2 ɨɬ-

ɤɥɸɱɚɸɬ. ɉɪɢ ɨɬɩɭɫɤɚɧɢɢ ɩɟɞɚɥɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɭɠɢɧɚ 9 ɪɚɡɠɢɦɚɟɬɫɹ, ɢ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɭɫɢɥɢɹ ɩɪɭɠɢɧɵ 9 ɲɟɫɬɟɪɧɹ 3 ɜɵɯɨɞɢɬ ɢɡ ɡɚɰɟɩɥɟɧɢɹ ɫ ɲɟɫɬɟɪɧɟɣ 5 

ɢ ɜɯɨɞɢɬ ɜ ɡɚɰɟɩɥɟɧɢɟ ɫ ɲɟɫɬɟɪɧɟɣ 4, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɤɨɥɟɧɱɚɬɨɦ ɜɚɥɭ 7 

Ⱦȼɋ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ Ⱦȼɋ ɲɟɫɬɟɪɧɢ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ 1 ɩɪɢ-

ɜɨɞɹɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɨɬ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 7 ɱɟɪɟɡ ɲɟɫɬɟɪɧɢ 3 ɢ 4, ɩɪɢ ɷɬɨɦ ɦɚɫ-

ɥɨ ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɨɦ 1 ɢɡ ɤɚɪɬɟɪɚ 11 ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞɵ 10 ɢ 12 ɤ ɩɨɬɪɟɛɢɬɟ-

ɥɹɦ 13 ɦɚɫɥɚ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɩɪɟɞɩɭɫɤɨɜɭɸ ɩɪɨɤɚɱɤɭ 

ɦɚɫɥɚ ɢ ɩɨɫɥɟɞɭɸɳɭɸ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ Ⱦȼɋ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɝɨ ɦɚɫɥɹ-

ɧɨɝɨ ɧɚɫɨɫɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɝɚɛɚɪɢɬɵ ɢ ɫɬɨɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɢɜɨɞɚ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɨɣ ɦɚɫɥɚ, ɫɨɞɟɪɠɚɳɟɟ ɷɥɟɤɬɪɨ-

ɞɜɢɝɚɬɟɥɶ ɢ ɲɟɫɬɟɪɧɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɚɥɚɯ ɧɚɫɨɫɚ, ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ 

ɭɦɟɧɶɲɟɧɢɹ ɝɚɛɚɪɢɬɨɜ, ɲɟɫɬɟɪɧɹ ɧɚ ɜɚɥɭ ɧɚɫɨɫɚ ɭɫɬɚɧɨɜɥɟɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɜɚɥɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɩɨɩɟɪɟɦɟɧɧɨɝɨ ɡɚɰɟɩɥɟɧɢɹ ɫ ɲɟɫ-

ɬɟɪɧɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɜɚɥɚɯ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 3.5 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ №981638. 

 

3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ 

ɋ ɭɱɟɬɨɦ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ  ɧɚɦɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɭɫɬɚɧɨɜɤɚ ɫɨ-

ɫɬɨɹɳɚɹ ɢɡ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ ɤɨɬɨɪɵɣ ɱɟɪɟɡ ɦɭɮɬɭ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɦɚɫɥɹɧɵɦ ɧɚ-

ɫɨɫɨɦ. ɇɚɝɧɟɬɚɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɫɨɟɞɢɧɟɧ ɱɟɪɟɡ ɩɪɟɞɨɯɪɚɧɢ-

ɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɫ ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɦɚɝɢɫɬɪɚɥɶɸ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ.  

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɟɪɟɬɟɤɚɧɢɹ ɦɚɫɥɚ ɢɡ ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɩɪɢ 

ɪɚɛɨɬɚɸɳɟɦ ɞɜɢɝɚɬɟɥɟ ɜ ɦɚɝɢɫɬɪɚɥɶ ɩɪɨɤɚɱɤɢ ɭɫɬɚɧɨɜɥɟɧ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ. 

 

3.3.1 ɉɨɞɛɨɪ ɦɚɫɥɹɧɨɝɨ ɧɚɫɨɫɚ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ 

Ɇɚɫɥɹɧɵɣ ɧɚɫɨɫ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɪɚɛɨɱɟɦɭ ɞɚɜɥɟɧɢɸ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-

ɫɬɢ ɢ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ. 

Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɬ ɧɚɫɨɫɵ ɩɥɚɫɬɢɧɱɚɬɵɟ ɞɥɹ ɫɦɚɡɤɢ. 

ɇɚɡɧɚɱɟɧɢɟ: ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɦɚɡɨɱɧɵɯ ɫɢɫɬɟɦɚɯ ɫɬɚɧɤɨɜ, ɩɪɟɫɫɨɜ ɢ ɞɪɭ-

ɝɢɯ ɦɚɲɢɧ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɞɚɜɥɟɧɢɟ ɞɨ 0,25 Ɇɉɚ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ ɩɨ ɜɟɥɢɱɢɧɟ 

ɩɨɬɨɤ ɦɢɧɟɪɚɥɶɧɨɝɨ ɦɚɫɥɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ.  

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɇɚɫɨɫɵ ɋ12-5Ɇ ɫ ɩɪɚɜɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɪɚ-

ɳɟɧɢɹ ɜɚɥɚ, ɋ12-4Ɇ – ɫ ɪɟɜɟɪɫɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. ɇɚɩɪɚɜɥɟ-

ɧɢɟɦ ɩɨɬɨɤɚ ɦɚɫɥɚ ɩɨɫɬɨɹɧɧɨɟ. Ⱦɢɚɩɚɡɨɧ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ 17-213 ɦɦ2/ɫ ɩɪɢ ɬɟɦ-
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ɩɟɪɚɬɭɪɟ ɨɬ +10 ɞɨ +50 ɨ ɋ. Ɍɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɦɚɫɥɚ 25 ɦɤɦ. ɇɨɦɢɧɚɥɶɧɚɹ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 1500 ɨɛ/ɦɢɧ. ɇɚɫɨɫɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ Ɍɍ 2-053-1764-85. 

ȼ ɬɚɛɥɢɰɟ 3.1. ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ, 

[18]. 

Ɍɚɛɥɢɰɚ 3.1. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ ɬɢɩɚ ɋ12-5Ɇ ɢ ɋ12-4Ɇ. 

ɉɚɪɚɦɟɬɪ ɇɨɪɦɵ ɞɥɹ ɬɢɩɨɪɚɡɦɟɪɨɜ 

ɋ12-4Ɇ-

2  

ɋ12-5Ɇ-

2 

ɋ12-4Ɇ-

3,2  

ɋ12-5Ɇ-

3,2 

ɋ12-4Ɇ-

4  

ɋ12-5Ɇ-

4 

ɋ12-4Ɇ-

6,3  

ɋ12-5Ɇ-

6,3 

ɋ12-

4Ɇ-10  

ɋ12-

5Ɇ- 10 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ, 
Ɇɉɚ:  

ɧɨɦɢɧɚɥɶɧɨɟ  
ɦɚɤɫɢɦɚɥɶɧɨɟ 

 

 

0,25  

0,4 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ, ɫɦ 3 2 3,2 4 6,3 10 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɞɚɱɚ, 
ɥ/ɦɢɧ:  

ɋ12-4Ɇ  
ɋ12-5Ɇ 

 

 

1,8  

2,5 

 

 

2,9  

4,0 

 

 

4,2  

5,0 

 

 

6,6  

8,0 

 

 

8,0  

8,5 

ɉɨɞɚɱɚ ɩɪɢ 960 
ɨɛ/ɦɢɧ, ɥ/ɦɢɧ:  

ɋ12-4Ɇ  
ɋ12-5Ɇ 

 

 

1,15  

1,6 

 

 

1,85  

2,56 

 

 

2,49  

3,2 

 

 

4,2  

5,12 

 

 

7,68  

8,16 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳ-
ɧɨɫɬɶ, ɤȼɬ 

0,05 0,06 0,07 0,12 0,18 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, 
ɨɛ/ɦɢɧ:  

ɧɨɦɢɧɚɥɶɧɚɹ  
ɦɚɤɫɢɦɚɥɶɧɚɹ  
ɦɢɧɢɦɚɥɶɧɚɹ 

 

 

1500  

2000  

480 

 

 

1500  

1650  

480 

 

 

1500  

2000  

480 

 

 

1500  

1600  

480 

 

 

1500  

1600  

480 

Ⱦɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɪɟɜɟɪɫɨɜ ɜ ɦɢɧɭ-

ɬɭ (ɞɥɹ ɋ12-4Ɇ) 
4 

Ɇɚɫɫɚ, ɤɝ:  
ɋ12-4Ɇ  
ɋ12-5Ɇ 

 

1,8  

1,6 

 

1,8  

1,6 

 

2,8  

2,5 

 

2,8  

2,5 

 

2,8  

2,5 



43 

 

 

Ɋɢɫɭɧɨɤ 3.4 – ȼɧɟɲɧɢɣ ɜɢɞ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɧɚɫɨɫɚ. 

ɋ ɭɱɟɬɨɦ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɟɪɟɦ ɧɚɫɨɫ ɋ12-5Ɇ- 6,3, [18]. 

 

3.3.2 ɉɨɞɛɨɪ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ. 

Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪ ɩɨɞɛɢɪɚɸɬ ɫ ɭɱɟɬɨɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɟɪɟɞɚɜɚɟɦɨɣ 

ɦɨɳɧɨɫɬɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, Д19, 20Ж. 

 

Ɋɢɫɭɧɨɤ 3.5 - Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪ 90JWG200K/83125-2430. 

Ɍɚɛɥɢɰɚ 3.2. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ ɬɢɩɚ 

90JWG200K/83125-2430. 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ 50 40 32 25 16 12.5 5 

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɛɟɡ 

ɧɚɝɪɭɡɤɢ, ɨɛ/ɦɢɧ 
60 75 93 120 187 240 600 

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɨɞ 

ɧɚɝɪɭɡɤɨɣ ɨɛ/ɦɢɧ 
46 57 71 92 143 184 460 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ 10,5 8,4 6,7 5,2 3,8 3 1,2 
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Ȼɟɪɟɦ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ 90JWG200K/83125-2430 ɫ ɩɟɪɟɞɚɬɨɱɧɵɦ ɨɬɧɨɲɟ-

ɧɢɟɦ 5. 

 

3.3.3 ɉɨɞɛɨɪ ɦɭɮɬɵ 

Ɇɭɮɬɭ ɩɨɞɛɢɪɚɸɬ ɩɨ ɩɟɪɟɞɚɜɚɟɦɨɦɭ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ ɫ ɭɱɟɬɨɦ ɞɢɚ-

ɦɟɬɪɨɜ ɫɨɟɞɢɧɹɟɦɵɯ ɜɚɥɨɜ. 

ȾɆɆ ɌКɌ *'  ,      (3.1) 

ɝɞɟ Ɍ’Ɇ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɭɮɬɨɣ, ɇɦ; 

ɄɆ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, ɄɆ = 2…2,5 Д10, 17Ж. 

Ɍɞ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɇɦ. 

Ɍ’Ɇ = 2,2*1,2 = 2,6 ɇɦ.       

Ȼɟɪɟɦ ɭɩɪɭɝɭɸ ɦɭɮɬɭ ɫ ɬɨɪɨɨɛɪɚɡɧɨɣ ɨɛɨɥɨɱɤɨɣ “Ɇɭɥɶɬɢɤɪɨɫɫ”: 

ɌɆ = 20 ɇɦ; 

dɆ = 6…20 ɦɦ, Д13Ж. 

 

3.3.4 Ɋɚɫɱɟɬ ɩɪɭɠɢɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɥɨɦɤɢ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɩɚɬɪɭɛ-

ɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ. 

ɉɪɢɧɢɦɚɟɦ ɞɚɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɥɚɩɚɧɚ Ɋɉ = 0,4 Ɇɉɚ.  

ɍɫɢɥɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɩɪɭɠɢɧɨɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

4

** 2
dɊ

F ɉ
ɉɊ


 ,                                         (3.2) 

                   FɉɊ = 400000*3,14*0,01*0,01/4 = 31,4 ɇ     

Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ ɩɪɭɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д10Ж: 

 
ɫFɤ

d ɉɊ
ɉɊ

**8*
 ,                                         (3.3) 
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ɝɞɟ ɤ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦ ɤ = 1,294, Д10Ж; 

ɫ – ɢɧɞɟɤɫ ɩɪɭɠɢɧɵ, ɩɪɢɧɢɦɚɟɦ ɫ = 5, Д10Ж; 

[τ] – ɞɨɩɭɫɤɚɟɦɨɟ ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɢɬɤɚ 

ɩɪɭɠɢɧɵ, ДτЖ = 560 Ɇɉɚ, Д10Ж; 

                                    96,0
560*14,3

5*4,31*8*294,1
ɉɊd   ɦɦ.    

ɉɪɢɧɢɦɚɟɦ  dɉɊ = 1 ɦɦ, Д1Ж. 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɩɪɭɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɉɊo cdD  ,                                                   (3.4) 

                                  D0 = 5*1  = 5 ɦɦ.      

 ɒɚɝ ɩɪɭɠɢɧɵ ɜ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

d
z

dt 1.02 


,                                             (3.5) 

ɝɞɟ λ2 – ɨɫɚɞɤɚ ɩɪɭɠɢɧɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɧɚɝɪɭɡɤɢ, ɩɪɢɧɢɦɚɟɦ λ2 = 3 ɦɦ. 

z – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜɢɬɤɨɜ ɩɪɭɠɢɧɵ, ɩɪɢɧɢɦɚɟɦ z = 8. 

                                 Э = 1+3/8+0,1*1= 1,5 ɦɦ.      

 

3.3.5 Ɋɚɫɱɟɬ ɩɪɭɠɢɧɵ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ 

ɉɪɢɧɢɦɚɟɦ ɞɚɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɥɚɩɚɧɚ ɊɆ = 0,1 Ɇɉɚ. 

ɍɫɢɥɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɩɪɭɠɢɧɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2): 

                           FɉɊ = 100000*3,14*0,01*0,01/4 = 7,9 ɇ    

Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ ɩɪɭɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.3): 

ɝɞɟ ɤ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦ ɤ = 1,172, Д10Ж; 

ɫ – ɢɧɞɟɤɫ ɩɪɭɠɢɧɵ, ɩɪɢɧɢɦɚɟɦ ɫ = 8, Д10Ж; 

[τ] – ɞɨɩɭɫɤɚɟɦɨɟ ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɢɬɤɚ 

ɩɪɭɠɢɧɵ, ДτЖ = 560 Ɇɉɚ, Д10Ж; 
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                                     48,0
560*14,3

5*9,7*8*294,1
ɉɊd  ɦɦ.    

ɉɪɢɧɢɦɚɟɦ  dɉɊ = 0,63 ɦɦ, Д1Ж. 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɩɪɭɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.4): 

                                             D0 = 8*0,63  = 5,04 ɦɦ.     

 ɒɚɝ ɩɪɭɠɢɧɵ ɜ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.5): 

ɝɞɟ λ2 – ɨɫɚɞɤɚ ɩɪɭɠɢɧɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɧɚɝɪɭɡɤɢ, ɩɪɢɧɢɦɚɟɦ λ2 = 3 ɦɦ. 

z – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜɢɬɤɨɜ ɩɪɭɠɢɧɵ, ɩɪɢɧɢɦɚɟɦ z = 5. 

            Э = 0,63+3/5+0,1*0,63 = 1,3 ɦɦ.     

 

3.3.6. Ɋɚɫɱɟɬ ɲɩɨɧɤɢ ɜɚɥɚ ɧɚɫɨɫɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 

Ⱦɥɢɧɭ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɲɩɨɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɫɦp
thd

T
l

1

2000


 ,      (3.6) 

ɝɞɟ Ɍ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ; 

d – ɞɢɚɦɟɬɪ ɜɚɥɚ ɧɚɫɨɫɚ, d = 15 ɦɦ; 

h – ɜɵɫɨɬɚ ɲɩɨɧɤɢ, h = 5 ɦɦ; 

t1 – ɝɥɭɛɢɧɚ ɩɚɡɚ ɜɚɥɚ, t1= 3 ɦɦ; 

[]ɫɦ–ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɹ ɫɦɹɬɢɹ ɦɚɬɟɪɢɚɥɚ ɲɩɨɧɤɢ, Д]ɫɦ=350Ɇɉɚ. 

  23,0
350*3515

2,1*2000



pl  ɦɦ.      

 

 ɉɨɥɧɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

bll p  ,       (3.7) 

ɝɞɟ b – ɲɢɪɢɧɚ ɲɩɨɧɤɢ, b = 5 ɦɦ. 

23,5523,0 l ɦɦ.       
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Ȼɟɪɟɦ ɒɩɨɧɤɭ 5ɯ5ɯ12 ȽɈɋɌ 23360-78. 

 

3.4 Ɋɚɫɱɟɬ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ 

Ȼɨɥɬɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɥɟɧɢɹ ɢɫɩɵɬɚɸɬ  ɨɫɟɜɵɟ ɧɚɝɪɭɡɤɢ NТ. 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɛɨɥɬɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɧɚɝɪɭɠɟɧɵ ɨɫɟ-

ɜɨɣ ɫɢɥɨɣ ɢ ɦɨɦɟɧɬɨɦ ɡɚɬɹɠɤɢ ɧɚ ɪɟɡɶɛɟ ɛɨɥɬɚ, ɬɨ ɪɚɫɱɟɬ ɞɨɥɠɟɧ ɜɟɫɬɢɫɶ ɩɨ 

ɱɟɬɜɟɪɬɨɣ ɬɟɨɪɢɢ ɩɪɨɱɧɨɫɬɢ Д3]: 

                                                           (3.8) 

ɝɞɟ  ɚɊ - ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɨɫɟɜɨɣ ɫɢɥɵ, Ɇɩɚ 

                        ,                                                   (3.9) 

ɝɞɟ  Ⱥ - ɩɥɨɳɚɞɶ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɦ2; 

F - ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɜ ɫɨɟɞɢɧɟɧɢɢ, ɇ; 

d - ɞɢɚɦɟɬɪ ɛɨɥɬɚ, ɦ.  

ɇɚɩɪɹɠɟɧɢɟ ɤɪɭɱɟɧɢɹ ɬɤ ɨɬ ɦɨɦɟɧɬɚ ɬɪɟɧɢɹ ɜ ɪɟɡɶɛɟ ɛɨɥɬɚ, Ɇɩɚ, ɨɩɪɟɞɟ-

ɥɹɟɦ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

                      ,                                                    (3.10) 

ɝɞɟ Ɍ - ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ.  

ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɧɚɲɟɝɨ ɫɥɭɱɚɹ ɫɨɟɞɢɧɟɧɢɹ ɬɚɤɠɟ ɧɚɝɪɭɠɟɧɵ ɫɢɥɚɦɢ ɜ 

ɩɥɨɫɤɨɫɬɢ ɫɬɵɤɚ, ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɡɚɩɢɲɟɬɫɹ ɜ ɜɢɞɟ Д3]:                     
                                                                   (3.6) 

ɝɞɟ dc - ɞɢɚɦɟɬɪ ɫɬɟɪɠɧɹ ɛɨɥɬɚ ɜ ɨɩɚɫɧɨɦ ɫɟɱɟɧɢɢ, ɦɦ;  

Q - ɪɚɫɱɟɬɧɚɹ ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ, ɇ;    - ɱɢɫɥɨ ɫɬɵɤɨɜ, ɫɬɹɝɢɜɚɟɦɵɯ ɛɨɥɬɨɦ, ɲɬ;  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ (ɞɥɹ ɫɬɚɥɶɧɵɯ ɞɟɬɚɥɟɣ П = 0,15 … 0,2) Д3]; 

 Z - ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ;  
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Ʉɫ - ɡɚɩɚɫ ɩɨ ɫɰɟɩɥɟɧɢɸ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,5 … 2,0 Д3]. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɪɚɫɬɹɠɟɧɢɹ ɜ 

ɛɨɥɬɟ (ɲɩɢɥɶɤɟ), ɧɚɩɪɹɠɟɧɢɣ   ɫɪɟɡɚ   ɪɟɡɶɛɵ   ɢ   ɤɪɭɱɟɧɢɹ   ɩɪɢ   ɡɚɬɹɠɤɟ, ɧɚ-

ɩɪɹɠɟɧɢɹ ɫɪɟɡɚ ɪɟɡɶɛɵ ɝɚɣɤɢ, ɦɨɦɟɧɬ ɧɚ ɤɥɸɱɟ ɩɪɢ ɡɚɬɹɠɤɟ ɫɨ ɫɦɚɡɤɨɣ ɢ ɛɟɡ 

ɫɦɚɡɤɢ. ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɨɞɧɨɝɨ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ:  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɛɨɥɬɨɜ:  

Ɉɫɟɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɛɨɥɬ N =50 ɇ  

ɉɨɩɟɪɟɱɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɛɨɥɬ(-ɵ) Q =100 ɇ  

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɛɨɥɬɚ Ɍ = -40….+40 ºɋ  

Ʉɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ 8ɲɬ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɛɨɥɬɚ ɩɪɢɧɢɦɚɟɦ ɫɬɚɥɶ 8. 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɪɢɧɹɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɭɞɭɬ Д16Ж: 

ɧɚ ɪɚɫɬɹɠɟɧɢɟ: 60 Ɇɉɚ 

ɧɚ ɫɪɟɡ: 34 Ɇɉɚ 

Ⱦɢɚɦɟɬɪ ɪɟɡɶɛɵ ɛɨɥɬɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 6 ɦɦ (ɪɹɞ 1), ɬ.ɟ. Ɇ4.  

ɒɚɝ ɪɟɡɶɛɵ ɛɨɥɬɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1 ɦɦ (ɤɪɭɩɧɵɣ)  

Ɇɚɪɤɭ ɫɬɚɥɢ ɝɚɣɤɢ ɧɚɡɧɚɱɢɦ ɋɬɚɥɶ 8  

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ: 

-ɧɚ ɫɪɟɡ: 34 Ɇɉɚ 

ȼɵɫɨɬɚ ɝɚɣɤɢ 14 ɦɦ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɺɧɧɵɦɢ ɜ Д3Ж ɞɚɧɧɵɦɢ ɢɦɟɟɦ:  

Ⱦɢɚɦɟɬɪ ɪɟɡɶɛɵ ɩɨ ɜɩɚɞɢɧɚɦ: Н3 = 14,3 ɦɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ ɪɟɡɶɛɵ: ɛɨɥɬɚ: K1 = 0.75; ɝɚɣɤɢ: K1 = 0.875. 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɞɟɮɨɪɦɚɰɢɢ ɜɢɬɤɨɜ: KЦ = 0.6. 

Ɂɚɬɹɠɤɭ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ   ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɛɟɡ ɫɦɚɡɤɢ, ɩɨɷɬɨɦɭ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɥɢɱɢɹ ɫɦɚɡɤɢ: ζ = 0.18; ζ1 = 0.37. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɨɥɬɚ   A ɨɩɪɟɞɟɥɢɬɫɹ: 

                                                       (3.7) 
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Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɤɪɭɱɟɧɢɸ: 

                                                      (3,8) 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɩɪɢ ɡɚɬɹɠɤɟ: 

                                                                      (3.9) 

Ɇɨɦɟɧɬ ɧɚ ɤɥɸɱɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɥɵ   : 

                                                                         (3.10) 

ɇɚɩɪɹɠɟɧɢɹ ɪɚɫɬɹɠɟɧɢɹ ɜ ɛɨɥɬɟ: 

                                                                (3.11) 

Ɋɚɫɱɟɬɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɥɹ ɞɪɭɝɢɯ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɤɚɡɚɥɢ ɬɚɤɠɟ 

ɢɯ ɞɨɫɬɚɬɨɱɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
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4. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌȿɏɇɈɅɈȽɂɑȿɋɈȽɈ ɉɊɈɐȿɋɋȺ ɂɁȽɈ-

ɌɈȼɅȿɇɂə ȾȿɌȺɅȿɃ 

ȼ ɤɚɱɟɫɬɜɟ ɢɡɝɨɬɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ ɛɟɪɟɦ ɝɚɣɤɭ ɤɥɚɩɚɧɚ 

ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ ɢ ɟɝɨ ɪɚɡɦɟɪɵ 

ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɩɨɬɬɨ-

ɦɭ ɱɬɨ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɫɬɟɩɟɧɶ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɚ, ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ, ɬɪɭ-

ɞɨɟɦɤɨɫɬɶ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ. 

ɍɱɢɬɵɜɚɹ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢɦɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɚɝɨ-

ɬɨɜɤɢ ɩɪɨɤɚɬ ɋɬ45 ȽɈɋɌ 1050-74. Ⱦɢɚɦɟɬɪ 65 ɦɦ, ɞɥɢɧɚ 90 ɦɦ. 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 

Ⱦɥɹ ɬɨɤɚɪɧɨɣ ɨɩɟɪɚɰɢɢ ɜɵɛɢɪɚɟɦ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ 

ɫɬɚɧɨɤ 

    1Ʉ-62 ɫɬɪ11 ɩɪɢɥɨɠ.1 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɨɝɨ ɫɬɚɧɤɚ 1Ʉ-62. 

    ȼɵɫɨɬɚ ɰɟɧɬɪɨɜ                                                                  200 ɦɦ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɚɧɧɨɣ ɡɚɝɨɬɨɜɤɢ           400ɦɦ 

  Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ(ɦɚɤɫ)                                    1400 ɦɦ       

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ               800-1000-1250-1600-2000 ɨɛ/ɦɢɧ 

    ɉɪɨɞɨɥɶɧɵɟ ɩɨɞɚɱɢ                                                       0.075+4.46 

    ɉɨɩɟɪɟɱɧɵɟ ɩɨɞɚɱɢ                                                       0.075+2.23 

     Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ                                          10 ɤȼɬ 

     ɄɉȾ ɩɪɢɜɨɞɚ                                                                    0.85 

     ȼɟɫ ɫɬɚɧɤɚ                                                                       2400 ɤɝ 

     Ƚɚɛɚɪɢɬɵ                                                                    1166-1355-2785 

 

 

 

ɋɨɫɬɚɜɥɟɧɢɟ ɦɚɪɲɪɭɬɚ ɨɛɪɚɛɨɬɤɢ 
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Ɍɚɛɥɢɰɚ 4.1- Ɇɚɪɲɪɭɬ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ                        

№ ɨɩɟɪ. ɋɨɞɟɪɠɚɧɢɟ ɨɩɟɪɚ-
ɰɢɢ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ 

005 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ 

ɂɡɭɱɢɬɶ ɱɟɪɬɟɠ ɞɟ-
ɬɚɥɢ. ȼɵɛɪɚɬɶ ɩɪɨ-
ɤɚɬ ɋɬ45 ȽɈɋɌ 
1050-74 ɫ ɞɢɚɦɟɬ-
ɪɨɦ 65 ɦɦ ɢ ɞɥɢɧɨɣ 
90 ɦɦ.  

 ɒɐ-125-01 

ȽɈɋɌ 166-89 

010 Ɍɨɤɚɪɧɚɹ 

ɉɨɞɪɟɡɚɬɶ ɢ ɡɚɰɟɧ-
ɬɪɨɜɚɬɶ ɞɜɚ ɬɨɪɰɚ. 
Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨ-
ɫɬɢ: 60 ɧɚ ɞɥɢɧɟ 
45, ɫɧɹɬɶ ɮɚɫɤɭ 3 
ɦɦ ɧɚ 30 ɝɪɚɞɭɫɨɜ, 

56 ɧɚ ɞɥɢɧɟ 25, 
52 ɧɚ ɞɥɢɧɟ 4,                
ɫɧɹɬɶ ɮɚɫɤɭ 2 ɧɚ 45 
ɝɪɚɞɭɫɨɜ 

ɇɚɪɟɡɚɬɶ ɪɟɡɶɛɭ 
Ɇ56ɯ2 ɧɚ ɞɥɢɧɟ 21 

ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 
30 ɧɚ ɞɥɢɧɟ 45 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 
40 ɧɚ ɞɥɢɧɟ 5, 

ɫɧɹɬɶ ɮɚɫɤɭ 5 ɧɚ 45 
ɝɪɚɞɭɫɨɜ 

Ɍɨɤɚɪɧɨ-

ɜɢɧɬɨɪɟɡɧɵɣ ɫɬɚ-
ɧɨɤ  1Ʉ62  

ɉɚɬɪɨɧ 7100-0035 

ȽɈɋɌ 2675-80 

ɐɟɧɬɪ Ⱥ-1-2-ɇ 
ȽɈɋɌ 8742-75 

ɐɟɧɬɪ ȽɈɋɌ 
13214-79 

ɏɨɦɭɬɢɤ 7107-

0041 ȽɈɋɌ 2578-

70 

015 Ɏɪɟɡɟɪɧɚɹ 

Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨ-
ɜɟɪɯɧɨɫɬɢ: 
ɩɨɞ ɤɥɸɱ 52 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨ-

ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ 
6ɇ82Ƚ 

Ɍɢɫɤɢ 7200-0209 

ȽɈɋɌ 14904-80 

ɋɬɨɥ 7204-0005 

ȽɈɋɌ 16936-71 

 

020 Ʉɨɧɬɪɨɥɶɧɚɹ 

ɉɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɜɫɟ ɪɚɡɦɟɪɵ. 

 Ʉɚɥɢɛɪ-ɫɤɨɛɚ 

ɒɐ-125-01 

ȽɈɋɌ 166-89 
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Ɍɚɛɥɢɰɚ 4.2- Ɉɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ                    

№ 

ɩ/ɩ 

ɋɨɞɟɪɠɚ- 

ɧɢɟ 

ɩɟɪɟɯɨɞɚ 

Ɋɟɠɭɳɢɣ ɢ ɢɡɦɟɪɢɬɟɥɶ- 

ɧɵɣ ɢɧɫɬɪɭɦɟɧɬ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɷɫɤɢɡ 

1 2 3 4 

 

 

 

1. 

 

 

 

 

 

005 

Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ 

ɂɡɭɱɢɬɶ ɱɟɪɬɟɠ ɞɟ-
ɬɚɥɢ. ȼɵɛɪɚɬɶ ɩɪɨ-
ɤɚɬ ɋɬ45 ȽɈɋɌ 
1050-74 ɫ ɞɢɚɦɟɬ-
ɪɨɦ 65 ɦɦ ɢ ɞɥɢɧɨɣ 
90 ɦɦ.  

010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 

 

 

 

3. 

  

 

4. 

 

 

 

 

5. 

 

 

6. 

 

 

 

7. 

 

 

 

 

8. 

 

 

 

Ɍɨɤɚɪɧɚɹ 

ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨ-
ɬɨɜɤɭ ɧɚ ɰɟɧɬɪɚ 

 

ɉɨɞɪɟɡɚɬɶ ɬɨɪɟɰ 

 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ. 1  
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
2. 

 

 

ɋɧɹɬɶ ɮɚɫɤɭ 3 

 

 

Ɉɬɪɟɡɚɬɶ ɡɚɝɨɬɨɜɤɭ, 
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
4 

 

ɉɨɜɟɪɧɭɬɶ ɡɚɝɨɬɨɜ-
ɤɭ ɢ ɡɚɤɪɟɩɢɬɶ ɜ ɩɚ-
ɬɪɨɧɟ  
 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ.5  

ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
6. 

 

 

 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

Ɋɟɡɟɰ 2102-0503 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

 

 

 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 
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9. 

 

 

 

10 

 

 

 

11 

 

 

 

 

12 

 

 

13 

 

 

14 

 

 

 

15 

 

 

16 

 

 

 

 

17 

 

 

 

 

18 

 

 

 

 

 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ.7  
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
8. 

 

ɋɧɹɬɶ ɮɚɫɤɭ 9 

 

 

 

ɇɚɪɟɡɚɬɶ ɪɟɡɶɛɭ ɧɚ 
ɩɨɜɟɪɯ. 10 ɜɵɞɟɪ-
ɠɢɜɚɹ ɪɚɡɦɟɪ 11 

 

 

ɍɫɬɚɧɨɜɢɬɶ ɫɜɟɪɥɨ 
ɧɚ ɡɚɞɧɟɣ ɛɚɛɤɟ 

 

ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 
12 ɧɚ ɞɥɢɧɭ 13 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ. 14  
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
15 

 

ɋɧɹɬɶ ɮɚɫɤɭ 16 

 

 

Cɧɹɬɶ ɡɚɝɨɬɨɜɤɭ ɫɨ 
ɫɬɚɧɤɚ 

015 

 

 

Ɏɪɟɡɟɪɧɚɹ 

ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨ-
ɬɨɜɤɭ ɧɚ ɫɬɨɥ ɢ 
ɬɢɫɤɢ. 
 

Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨ-
ɜɟɪɯ. 17 

 

 

 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

Ɋɟɡɟɰ 2662-0503 Ɍ15Ʉ6 
ȽɈɋɌ 18876-73 

 

 

 

ɋɜɟɪɥɨ 2300-6994 ȽɈɋɌ 
886-77 

 

ɋɜɟɪɥɨ 2300-6994 ȽɈɋɌ 
886-77 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

Ɋɟɡɟɰ 2102-0503 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

 

 

 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 
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19 

 

 

 

 

20 

 

 

 

 

21 

 

 

 

 

22 

 

 

 

 

23 

 

 

 

24 

 

 

25 

 

ɉɨɜɟɪɧɭɬɶ ɡɚɝɨɬɨɜ-
ɤɭ ɧɚ 60 ɝɪɚɞɭɫɨɜ ɢ 
ɮɪɟɡɟɪɨɜɚɬɶ ɩɨɜ. 18 

 

 

ɉɨɜɟɪɧɭɬɶ ɡɚɝɨɬɨɜ-
ɤɭ ɧɚ 60 ɝɪɚɞɭɫɨɜ ɢ 
ɮɪɟɡɟɪɨɜɚɬɶ ɩɨɜ. 19 

 

 

ɉɨɜɟɪɧɭɬɶ ɡɚɝɨɬɨɜ-
ɤɭ ɧɚ 60 ɝɪɚɞɭɫɨɜ ɢ 
ɮɪɟɡɟɪɨɜɚɬɶ ɩɨɜ. 20 

 

 

ɉɨɜɟɪɧɭɬɶ ɡɚɝɨɬɨɜ-
ɤɭ ɧɚ 60 ɝɪɚɞɭɫɨɜ ɢ 
ɮɪɟɡɟɪɨɜɚɬɶ ɩɨɜ. 21 

 

 

ɉɨɜɟɪɧɭɬɶ ɡɚɝɨɬɨɜ-
ɤɭ ɧɚ 60 ɝɪɚɞɭɫɨɜ ɢ 
ɮɪɟɡɟɪɨɜɚɬɶ ɩɨɜ. 22 

 

ɋɧɹɬɶ ɞɟɬɚɥɶ ɫɨ 
ɫɬɚɧɤɚ 020 

 

Ʉɨɧɬɪɨɥɶɧɚɹ 

ɉɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɜɫɟ ɪɚɡɦɟɪɵ 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ʉɚɥɢɛɪ-ɫɤɨɛɚ 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

 

4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

010. Ɍɨɤɚɪɧɚɹ 

ɉɟɪɟɯɨɞ 4. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 1, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 2. 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

      (4.1) 
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ɝɞɟ  1D ɢ 2D - ɞɢɚɦɟɬɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ (ɜ 

ɧɚɱɚɥɟ ɨɛɪɚɛɨɬɤɢ) ɢ ɤɨɧɟɱɧɨɣ ɫɨɝɥɚɫɧɨ ɱɟɪɬɟɠɭ ɢɥɢ ɷɫɤɢɡɭ;  

5,2
2

6065



h

 ɦɦ. 

4.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=3 ɦɦ; 

1
3

5,2


t

h
i

ɦɦ. 

5. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

   ɂɡ ɬɚɛɥɢɰɵ 2, ɉɪɢɥɨɠɟɧɢɹ 2 ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ  ɋɬ45 ȽɈɋɌ 1050-

74 ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,4…0,6 ɢ   ɜɵɛɢɪɚɟɦ s=0,4 ɦɦ/ɨɛ .    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ (ɉɪɢɥɨɠɟɧɢɟ 1) ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

s=0,43 

ɦɦ/ ɨɛ.  

6. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

     ɂɡ ɉɪɢɥɨɠɟɧɢɹ 2, ɫɬɪ. 32, ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 

7. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

,       (4.2) 

ɝɞɟ  vɋ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ  ɦɚɬɟɪɢɚɥ ɢ 

ɭɫɥɨɜɢɹ ɟɝɨ ɨɛɪɚɛɨɬɤɢ; 

m – ɩɨɤɚɡɚɬɟɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɬɨɣɤɨɫɬɢ; 

T – ɫɬɨɣɤɨɫɬɶ ɪɟɡɰɚ; 

x, y – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ; 

vK – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨ-

ɢɡɜɟɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ; 

ɋɬ45 590ɜ , 1Ʉ62 ɛɟɡ ɨɯɥɚɠɞɟɧɢɹ  vɋ 330; x= 0,2; y=0,15; m=0,34,[1,8]; 

      (4.3) 



56 

 

ɝɞɟ   - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ; 

  -  ɤɨɷɮɮɢɰɢɟɧɬ, ɨɬɪɚɠɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ; 

 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ; 

 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɭɝɥɚ ɪɟɡɰɚ ɜ ɩɥɚɧɟ φ. 

271,1
590

750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

120
43,05,260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

8.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

588
6514,3

12010001000

1











D

V
n

p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=588 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=630 1ɦɢɧ . 

9. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

128
1000

6306514,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

10. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

ɋɢɥɚ ɪɟɡɚɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (ɉɪɢɥɨɠɟɧɢɟ 2): 

      (4.4) 
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ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɦɟɬɚɥɥ ɢ ɭɫɥɨɜɢɹ ɟɝɨ ɨɛɪɚɛɨɬ-

ɤɢ; 

x,  y – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɟɣ ɩɪɢ ɝɥɭɛɢɧɟ ɪɟɡɚɧɢɹ ɢ ɩɨɞɚɱɟ; 

n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɪɢ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ; 

ɊК – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɤɪɟɬɧɵɟ ɭɫɥɨ-

ɜɢɹ ɨɛɪɚɛɨɬɤɢ; 

     (4.5) 

835,0
750

590

750

75,0
















n

ɜ
mvK



 

1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

1204743,012843,05,225310 15,075,01  
zP  ɇ. 

11. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

5,2
60000

1281204

60000








VP
N z

p

  ɤȼɬ. 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ 

ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɫɬɚɧɤɚ. 

     (4.6) 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

ɪɟɡɚɧɢɹ 

 

7,5>2,5. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

12. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

     (4.7) 
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 ɝɞɟ  L – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɟɡɰɚ, ɦɦ; 

 i – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ ɪɟɡɰɚ; 

l – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; 
– ɩɟɪɟɛɟɝ ɪɟɡɰɚ, ɦɦ (Δ=1…3); 

y – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ ɪɟɡɰɚ, ɦɦ. 

      (4.8) 

ɝɞɟ φ – ɝɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ ɪɟɡɰɚ; 

.0905,2  
ctgy ,[1,8]: 

169,0
43,0630

146





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,169 ɦɢɧ. 

13. ɉɟɪɟɯɨɞ 5. ɋɧɹɬɶ ɮɚɫɤɭ 3 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

4
2

5260



h

 ɦɦ. 

15.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=4 ɦɦ; 

1
4

4


t

h
i

ɦɦ. 

16. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

   ɂɡ ɬɚɛɥɢɰɵ 2, ɉɪɢɥɨɠɟɧɢɹ 2 ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ  ɋɬ45 ȽɈɋɌ 1050-

74 ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,4…0,6 ɢ   ɜɵɛɢɪɚɟɦ s=0,5 ɦɦ/ɨɛ,[1,8]: .    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ (ɉɪɢɥɨɠɟɧɢɟ 1) ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

s=0,52,[1,8]: 

ɦɦ/ ɨɛ.  

17. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

     ɂɡ ɉɪɢɥɨɠɟɧɢɹ 2, ɫɬɪ. 32, ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 

271,1
590

750
0.1

1







mvK
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.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

105
52,0460

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

19.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

557
6014,3

10510001000

1











D

V
n

p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=557 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=630 1ɦɢɧ . 

20. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

118
1000

6306014,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

21. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

835,0
750

590

750

75,0
















n

ɜ
mvK



 

1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

2251743,011852,0425310 15,075,01  
zP  ɇ. 

22. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

4,4
60000

1182251

60000








VP
N z

p

  ɤȼɬ. 

7,5>4,4. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 
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23. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

009,0
52,0630

13





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,009 ɦɢɧ. 

ɉɟɪɟɯɨɞ 8. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 5, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 6. 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

2
2

5660



h

 ɦɦ. 

26.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=2 ɦɦ; 

1
2

2


t

h
i

ɦɦ. 

27. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

   ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ  ɋɬ45 ȽɈɋɌ 1050-74 ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,2…0,4 ɢ   

ɜɵɛɢɪɚɟɦ s=0,35 ɦɦ/ɨɛ     

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ  ɭɫɬɚɧɚɜɥɢɜɚɟɦ s=0,39ɦɦ/ ɨɛ.  

28. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

     , ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. ,[1,8]: 

29. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

271,1
590

750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

128
39,0260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

30.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

682
6014,3

12810001000

1











D

V
n

p

p   
1ɦɢɧ . 
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ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=630 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  n=800 
1ɦɢɧ . 

31. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

150
1000

8006014,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

32. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

835,0
750

590

750

75,0
















n

ɜ
mvK



 

1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

874743,015039,05,225310 15,075,01  
zP  ɇ. 

33. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1,2
60000

150874

60000








VP
N z

p

  ɤȼɬ. 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ 

ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɫɬɚɧɤɚ. 

7,5>2,1. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

34. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

083,0
39,0800

126





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,083 ɦɢɧ. 

ɉɟɪɟɯɨɞ 9. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 7, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 8. 
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Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

2
2

5256



h

 ɦɦ. 

37.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=2 ɦɦ; 

1
2

2


t

h
i

ɦɦ. 

38. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

   ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ  ɋɬ45 ȽɈɋɌ 1050-74 ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,2…0,4 ɢ   

ɜɵɛɢɪɚɟɦ s=0,35 ɦɦ/ɨɛ .    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ  ɭɫɬɚɧɚɜɥɢɜɚɟɦ s=0,39ɦɦ/ ɨɛ.  

39. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

      ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. ,[1,8]: 

40. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

271,1
590

750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

128
39,0260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

41.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

727
5614,3

12810001000

1











D

V
n

p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=727 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=800 1ɦɢɧ . 

42. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 
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Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

140
1000

8005614,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

43. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

835,0
750

590

750

75,0
















n

ɜ
mvK



 

1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

882743,014039,05,225310 15,075,01  
zP  ɇ. 

44. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

2
60000

140882

60000








VP
N z

p

  ɤȼɬ. 

7,5>2. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

45. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

012,0
39,0800

14





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,012 ɦɢɧ. 

 

ɉɟɪɟɯɨɞ 10. ɋɧɹɬɶ ɮɚɫɤɭ 9 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

2
2

5256



h

 ɦɦ. 

48.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=2 ɦɦ; 

1
2

2


t

h
i

ɦɦ. 
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49. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

   ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ  ɋɬ45 ȽɈɋɌ 1050-74 ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,2…0,4 ɢ   

ɜɵɛɢɪɚɟɦ s=0,35 ɦɦ/ɨɛ .    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ  ɭɫɬɚɧɚɜɥɢɜɚɟɦ s=0,39 ɦɦ/ ɨɛ.  

50. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

      ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 

51. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

271,1
590

750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

128
39,0260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

52.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

727
5614,3

12810001000

1











D

V
n

p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=727 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=800 1ɦɢɧ . 

53. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

140
1000

8005614,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

54. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

835,0
750

590

750

75,0
















n

ɜ
mvK
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1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

882743,014039,05,225310 15,075,01  
zP  ɇ. 

55. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

2
60000

140882

60000








VP
N z

p

  ɤȼɬ. 

7,5>2. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

56. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

006,0
39,0800

12





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,006 ɦɢɧ. 
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5 ɈɏɊȺɇȺ ɌɊɍȾȺ ɂ ɌȿɏɇɂɄȺ ȻȿɁɈɉȺɋɇɈɋɌɂ 

 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʌɢɰɚ ɦɨɥɨɠɟ 18 ɥɟɬ ɤ ɪɚɛɨɬɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚ-

ɧɢɸ ɢ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ, ɚɝɪɟɝɚɬɨɜ, ɞɟɬɚɥɟɣ ɢ ɩɪɢɛɨɪɨɜ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. Ʉɚɠ-

ɞɵɣ ɪɚɛɨɱɢɣ ɩɪɢ ɩɪɢɟɦɟ ɧɚ ɪɚɛɨɬɭ ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɢ ɢɧ-

ɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. Ɂɚɩɢɫɶ ɨ ɞɚɬɟ ɩɪɨɯɨɠɞɟɧɢɹ ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɟɝɨ ɫɨ-

ɞɟɪɠɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɠɭɪɧɚɥɟ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɧɚɫɬɨɹɳɢɯ ɩɪɚɜɢɥ, ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 

ɩɨɥɧɨɣ ɦɟɪɟ  ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɩɪɢɜɟɥɨ ɥɢ ɷɬɨ ɧɚɪɭɲɟɧɢɟ ɤ ɧɟɫɱɚɫɬɧɨɦɭ 

ɫɥɭɱɚɸ ɢɥɢ ɧɟɬ. Ɍɚɤ ɠɟ, ɨɧɢ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɹ, ɞɨɩɭɳɟɧɧɵɟ 

ɢɯ ɩɨɞɱɢɧɟɧɧɵɦɢ. Ɉɛɨ ɜɫɟɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɢ ɚɜɚɪɢɹɯ, ɚɞɦɢɧɢɫɬɪɚɰɢɹ 

ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɧɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɦɟɫɬɧɨɦɭ ɨɪɝɚɧɭ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ; 

ɋɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɨ ɢ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ; 

Ɋɚɛɨɱɢɣ ɞɨɥɠɟɧ  ɭɦɟɬɶ ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɦɟɞɟɰɢɧɫɤɭɸ ɩɨɦɨɳɶ. 

 

5.1 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɬɪɚɤɬɨɪɨɦ  

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɬɪɚɤɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɧɚ ɧɟɦ. ȼɨ ɢɡ-

ɛɟɠɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɣɬɟ "ɉɪɚɜɢɥɚ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟ-

ɧɢɹ" ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɦ ɪɚɡɞɟɥɟ. 

Ʉ ɪɚɛɨɬɟ ɧɚ ɬɪɚɤɬɨɪɟ ɞɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɥɢɰɚ, ɨɤɨɧɱɢɜɲɢɟ ɫɩɟɰɢɚɥɶɧɵɟ 

ɤɭɪɫɵ ɩɨ ɢɡɭɱɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɤɬɨɪɨɜ  ɢ 

ɢɦɟɸɳɢɟ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɧɚ ɩɪɚɜɨ ɪɚɛɨɬɚɬɶ ɧɚ ɬɪɚɤɬɨɪɚɯ. Ɍɪɚɤɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ 

ɤɨɦɩɥɟɤɬɧɵɦ ɢ ɢɫɩɪɚɜɧɵɦ. 

ȼ ɤɚɛɢɧɟ ɬɪɚɤɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɢ ɡɚɤɪɟɩɥɟɧɚ ɚɩɬɟɱɤɚ ɩɟɪɜɨɣ 

ɩɨɦɨɳɢ, ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɲɭɦɚ ɧɚ ɡɞɨɪɨɜɶɟ ɨɩɟɪɚɬɨɪɚ 
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ɧɚ ɬɪɚɤɬɨɪɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɪ-

ɝɚɧɨɜ ɫɥɭɯɚ  ɩɪɨɬɢɜɨɲɭɦɧɵɯ ɧɚɭɲɧɢɤɨɜ ɩɨ ȽɈɋɌ Ɋ 12.4.208-99. 

 

5.2 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 

ɋ ɭɱɺɬɨɦ ɩɪɟɨɛɥɚɞɚɧɢɹ ɭɦɫɬɜɟɧɧɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɬɪɭɞɚ ɢ ɟɝɨ ɬɹɠɟ-

ɫɬɢ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 2 ɝɪɭɩɩɵ: ɜɨɞɢɬɟɥɢ ɫɚɦɨ-

ɯɨɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɦɚɲɢɧ (ɲɨɮɺɪɵ, ɬɪɚɤɬɨɪɢɫɬɵ) ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɫɬɚɰɢɨɧɚɪ-

ɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɦɨɬɨɪɢɫɬɵ, ɫɥɟɫɚɪɢ, ɷɥɟɤɬɪɢɮɢɤɚɬɨɪɵ). ɉɨɷɬɨɦɭ ɪɚɛɨɬɚ ɨɞɧɢɯ 

ɫɜɹɡɚɧɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ, ɚ 

ɞɪɭɝɢɯ – ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɬɨɣ ɜ ɧɟɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ 

(ɧɚ ɜɵɫɨɬɟ, ɜ ɭɡɤɢɯ ɩɨɦɟɳɟɧɢɹɯ). ɗɬɨ ɬɪɟɛɭɟɬ ɜɵɧɨɫɥɢɜɨɫɬɢ, ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ 

ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ. Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ 

ɞɥɹ ɜɵɩɭɫɤɧɢɤɨɜ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɨɪɬɚ: ɝɢɪɟɜɨɣ ɫɩɨɪɬ, 

ɚɪɦɫɩɨɪɬ, ɛɨɪɶɛɭ, ɝɢɦɧɚɫɬɢɤɭ, ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɫɩɨɪɬɚ. 



68 

 

6. ɈɏɊȺɇȺ ɈɄɊɍɀȺɘЩȿɃ ɋɊȿȾɕ. 

Ɉɛɳɢɟ ɡɚɞɚɱɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɫɥɨɠɧɵ ɢ ɪɚɡɧɨɨɛ-

ɪɚɡɧɵ, ɜ ɢɯ ɱɢɫɥɟ ɫɧɢɠɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɝɨɪɨɞɚɯ, ɭɥɭɱɲɟɧɢɟ ɫɨɫɬɨɹ-

ɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɧɚɫɟɥɟɧɢɹ; ɨɛɟɫɩɟɱɟɧɢɟ 

ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɨɩɚɫɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ; ɡɚɳɢɬɚ ɧɚɫɟɥɟɧɢɹ ɨɬ ɲɭɦɚ ɢ ɷɥɟɤɬɪɨɦɚɝ-

ɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ; ɫɨɡɞɚɧɢɟ ɤɭɪɨɪɬɧɵɯ ɢ ɞɪɭɝɢɯ ɪɟɤɪɟɚɰɢɨɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ; 

ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ ɢ ɷɬɧɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ 

ɜ ɡɨɧɚɯ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɟɞɫɬɜɢɹ ɜ Ɋɨɫɫɢɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɪɭɩɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ 

ɤɚɬɚɫɬɪɨɮ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɦɟɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɨɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ. 

Ȼɟɡɜɪɟɞɧɵɣ ɩɨɪɨɝ ɲɭɦɨɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 70 ɞȻ, ɚ ɭɪɨɜɟɧɶ ɲɭɦɚ 

ɫɜɵɲɟ 130 ɞȻ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɚɤɭɫɬɢɱɟɫɤɢɟ ɬɪɚɜɦɵ.  

ȼ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ (ɊɎ) ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɲɭɦɨ-

ɜɵɦɢ ɡɚɝɪɹɡɧɟɧɢɹɦɢ, ɫɨɡɞɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɦɢɫɫɢɢ, ɚ ɤɨɨɪɞɢɧɚɰɢɸ ɢ ɩɥɚɧɢ-

ɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɨɜ ɪɚɛɨɬ ɩɨ ɫɧɢɠɟɧɢɸ ɝɨɪɨɞɫɤɢɯ ɲɭɦɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɢ-

ɧɢɫɬɟɪɫɬɜɨɦ ɧɚɭɤɢ, ɜɵɫɲɟɣ ɲɤɨɥɵ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɜ Ɋɨɫɫɢɢ.  

ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɢ 

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɜ ɊɎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɚɤɨɧɨɦ ɊɎ “ɨɛ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ”,  ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 15 ɪɚɡɞɟɥɨɜ.  

Ʉ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɩɪɟɞɩɪɢɹɬɢɸ ɨɬɧɨɫɢɬɫɹ 6 ɪɚɡɞɟɥ: “ɗɤɨɥɨɝɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 

ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ”. ɂ ɜ ɡɚɤɨ-

ɧɚɯ ɪɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɡɚɤɨɧ ɡɜɭɱɢɬ ɬɚɤɠɟ, [7].  
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7. ɊȺɋɑȿɌ ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂɏ ɉɈɄȺɁȺɌȿɅȿɃ 

ɄɈɇɋɌɊɍɄɐɂɂ 

7.1 Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɦɚɫɫɵ ɭɫɬɚɧɨɜɤɢ 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɧɩɡɞɩɞɨɤɛ ɋɋɋɋCɋ  ..... ,    (7.1) 

ɝɞɟ ɋɤ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ (ɪɚɦ, ɤɚɪɤɚɫɨɜ), 

ɪɭɛ.; 

ɋɨ.ɞ. – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ (ɜɚɥɵ, ɜɬɭɥɤɢ), 

ɪɭɛ; 

ɋɩ.ɞ– ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɪɭɛ; 

ɋɡɩ – ɡɚɪɩɥɚɬɚ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ; 

ɋɧ– ɧɚɤɥɚɞɧɵɟ, ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɩɥɚɧɨɜɵɟ ɧɚɤɨɩɥɟɧɢɹ, 

ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ (ɫɬɚɧɢɧɚ, ɪɚɦɚ, ɤɪɨɧɲɬɟɣɧɵ 

ɢ ɬ.ɩ.) ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɣ ɫɬɨɢɦɨɫɬɢ 1 ɤɝ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ,  Д13Ж: 

   ɤiɤ G ɐɋ ,     (7.2) 

ɝɞɟ ɐi– ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɝ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɪɭɛ; 

Gɤ– ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɪɩɭɫɧɵɯ 

ɞɟɬɚɥɟɣ,( ɤɋ ≈ 5 ɤɝ).        

ɤɋ = 5*40 = 200 ɪɭɛ.       

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ (ɤɥɚɩɚɧɚ, ɤɨɪɩɭɫɚ ɢ ɬ.ɩ.): 

 ɦɡɩɞɨ ɋCɋ .. ,     (7.3) 

ɝɞɟ ɋɡɩ – ɡɚɪɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ; 

ɋɦ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɪɭɛ. 
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Ɂɚɪɩɥɚɬɚ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ,ɤ t z nɋ эɧɲɬɡɩ      (7.4) 

ɝɞɟ nɲɬ– ɤɨɥɢɱɟɫɬɜɨ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɲɬ; 

z– ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɦɟɪɭ, ɪɭɛ/ɱ; 

tɧ– ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɱɟɥ.ɱ; 

ɤɷ– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɞɨɩɥɚɬ ɢ ɧɚɱɢɫɥɟɧɢɣ (ɤɷ 

= 1,25…1,45) , Д7, 13Ж. 

ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ: 

ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɦɟɪɭ Z = 40 ɪɭɛ/ɱ; 

ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟ-

ɬɚɥɟɣ tɧ ≈ 2 ɱɟɥ.ɱ; 

ɜɫɟɝɨ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ nɲɬ  = 8 ɲɬ. 

ɋɡɩ = 8*40*2*1,4 = 896 ɪɭɛ.     

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ɋɦ = ɐi Gɡ,      (7.5) 

ɝɞɟ ɐi – ɰɟɧɚ ɡɚ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ, ɪɭɛ/ɤɝ.  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɐi = 30 ɪɭɛ/ɤɝ, Д13Ж. 

Ɇɚɫɫɚ ɡɚɝɨɬɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɡ

ɤ
3 ɤ

G
G  ,      (7.6) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɞɟɬɚɥɟɣ, ɤɝ; 

ɤɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɫɵ ɡɚɝɨɬɨɜɤɢ (ɤɡ = 0,7) , [16]. 

ɉɨ ɱɟɪɬɟɠɚɦ Gɤ ≈ 5 ɤɝ; 

Gɡ = 5/0,7 = 7 ɤɝ.       
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Ɍɨɝɞɚ,   

 ɋɦ = 30*7 = 210 ɪɭɛ.       

ɋɨɞ = 896+210 = 1106 ɪɭɛ.      

Ɂɚɪɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ɋɡɩ = zi  tМɛ  ɤɷ,     (7.7) 

ɝɞɟ гi – ɫɪɟɞɧɹɹ ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱ; 

tɫɛ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɩɨ ɢɧɫɬɪɭɤɰɢɢ, ɱɟɥ.ɱ. 

ɫɪɟɞɧɹɹ ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ гi = 40 ɪɭɛ/ɱ, Д13Ж; 

 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɩɨ ɢɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

    ɫɛТɫɛТcɛ ɤ tt ,     (7.8) 

ɝɞɟ tcɛi– ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥɱ; 

ɤɫɛi–ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɩɨɥɧɵɦ ɢ 

ɨɩɟɪɚɬɢɜɧɵɦ ɜɪɟɦɟɧɟɦ ɫɛɨɪɤɢ (ɤɫɛi =1,2) , [13]. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɫɛɨɪɤɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɢ tcɛi = 3 ɱ. 

cɛt  = 3*1,2 = 3,6 ɱ.       

ɋɡɩ = 40*3,6*1,3  187 ɪɭɛ.      

 

Ʉɨɫɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ: 

 
100

R  ɡɩɋ
  ɧɋ


 ,       (7.9) 

ɝɞɟ  ɡɩɋ – ɫɭɦɦɚ ɡɚɪɩɥɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɢɡɝɨ-

ɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɛɨɪɤɟ, ɪɭɛ; 

R– ɩɪɨɰɟɧɬ ɤɨɫɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ (R=50%), [13]. 
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ɋɇ = (896+187)*50/100 = 542 ɪɭɛ.     

Ɂɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ, ɭɡɥɵ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɪɭɛɋɋ iɩɞ , ;        

ɝɞɟ ɋТ – ɫɬɨɢɦɨɫɬɶ ɤɚɠɞɨɣ ɞɟɬɚɥɢ, ɪɭɛ. 

ɉɪɢɧɢɦɚɟɦ ∑ɋТ  ≈ 4965 ɪɭɛ, [18]. 

 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɧɚɯɨɞɢɦ ɛɚɥɚɧɫɨɜɭɸ ɫɬɨɢɦɨɫɬɶ: 

ɋɛ = 200+1106+4965+187+542 = 7000 ɪɭɛ.     

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ G1≈ 15 ɤɝ ± 2 %. 

 

7.1.2. Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ   

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɬɢɩɨɜɭɸ ɭɫɬɚɧɨɜɤɭ. 

ȼ ɬɚɛɥɢɰɟ 7.1. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏ1. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨ-

ɞɢɦ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  
Ɍ ɫɥ  1
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ɝɞɟ Ɇɟ1, Ɇɟ0– ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɝ/ ɦ3
; 

Gɤ1, Gɤ0– ɦɚɫɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Ɋz1,Ɋz0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 15/(0,36*700*10) =  0,01 ɤɝ/ ɦ3
;     

Ɇɟ0 = 14/(0,35*700*10) = 0,01 ɤɝ/ ɦ3
.     

 

Ɍɚɛɥɢɰɚ 7.1–Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢ-

ɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 14 15 

Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 6000 7000 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 0,12 0,1 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 

ɋɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ*ɱ. 40 40 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 10 10 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 14 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 700 700 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 0,35 0,36 

 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɝɞɟ ɋɛ1, ɋɛ0 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤ-

ɰɢɢ, ɪɭɛ.; 

Fɟ1 = 7000/(0,36*700*10) = 2,78 ɪɭɛ./ ɦ3
;     

Fɟ0 = 6000/(0,35*700*10) =  2,45 ɪɭɛ./ ɦ3
.     

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ*ɱ/ ɦ3
; 

Nɟ1, Nɟ0 – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

ɗɟ1 = 0,1/0,36 = 0,28 ɤȼɬ*ɱ/ ɦ3
;      

ɗɟ0 = 0,12/0,35 = 0,34  ɤȼɬ*ɱ/ ɦ3
.      

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ/ɥɢɬɪ. 

zi

ɪТ
ɟТ Ɋ

n
Ɍ    ;      (7.13) 

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

1ɟɌ 1/0,36 = 2,78, ɱɟɥ*ɱ/ ɦ3
.      

0ɟɌ   1/0,35 = 2,86 ɱɟɥ*ɱ/ ɦ3
.     
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ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ (ɪɭɛ./ ɦ3), ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨ-

ɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ  ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 11111 АɋɋɋS ɪɬɨЭɡɩэɤɫɩ  ;    (7.14) 

00000 АɋɋɋS ɪɬɨЭɡɩэɤɫɩ        

ɝɞɟ   ɋɡɩ1,ɋɡɩɨ0– ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ, ɪɭɛ./ ɦ3
. 

ɋɗ1, ɋɗ0– ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ɥɢɬɪ; 

ɋɪɬɨ1, ɋɪɬɨ0– ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ./ɥɢɬɪ; 

Ⱥ1, Ⱥ0– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ./ɥɢɬɪ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ɫɨɰɨɬɫɬɞɟɡɩ ɤɤɤɤɌzC  111 ;    (7.15) 

ɫɨɰɨɬɫɬɞɟɡɩ ɤɤɤɤɌzC     000
 ;      

ɝɞɟ  г1, z0 – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, ɪɭɛ./ɱ. 

Ʉɞ, Ʉɫɬ, Ʉɨɬ, Ʉɫɨɰ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɥɚɬɵ, ɨɩɥɚɬɵ 

ɡɚ ɫɬɚɠ, ɨɩɥɚɬɵ ɨɬɩɭɫɤɨɜ ɢ ɧɚɱɢɫɥɟɧɢɣ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 40 ɪɭɛ./ɱ. 

Ʉɞ = 1,3; Ʉɫɬ = 1,1; Ʉɨɬ = 1,1; Ʉɫɨɰ = 1,265, [13]. 

ɋɡɩ1 = 40*2,78*1,3*1,1*1,1*1,265 = 221,27 ɪɭɛ./ ɦ3
;    

ɋɡɩ0 = 40*2,86*1,3*1,1*1,1*1,265 = 227,64  ɪɭɛ./ ɦ3
.    

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɝɞɟ   Nɭ1, Nɭ0- ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ; 

Ɍɗ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɍɗ = 4 ɪɭɛ./ɤȼɬ, Д7Ж. 

ɋɗ1 = 0,1*4/0,36 = 1,11 ɪɭɛ./ ɦ3
;      

ɋɗ0 = 0,12*4/0,35 = 1,37 ɪɭɛ./ ɦ3
.     

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ (ɪɭɛ./ɥɢɬɪ) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
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ɝɞɟ ɇɪɬɨ1, ɇɪɬɨ0 – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɋɪɬɨ1 = 7000*14/(100*0,36*700) = 3,89 ɪɭɛ./ ɦ3
;     

ɋɪɬɨ0 = 6000*10/(100*0,35*700) = 2,45 ɪɭɛ./ ɦ3
.     

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ (ɪɭɛ./ ɦ3) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ;
Ɍ Ɋ  100

ɚТ 

ɝɨɞТzi 


 i

i

Cɛ
А      (7.18) 

ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 7000*10/(100*0,36*700) = 2,78 ɪɭɛ./ ɦ3
;     

Ⱥ0 = 6000*10/(100*0,35*700) = 2,45 ɪɭɛ./ ɦ3
.     

Ɉɬɫɸɞɚ, 

1эɤɫɩS  = 221,27+1,11+3,89+2,78 = 229,05 ɪɭɛ./ ɦ3
;    

0эɤɫɩS  = 227,64+1,37+2,45+2,45  = 233,91  ɪɭɛ./ ɦ3
.    

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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   ɝɨɞz1ɝɨɞ Ɍ Ɋ  SSЭ  10  ,    (7.19) 

ɝɨɞЭ  = (233,91-229,05)*0,6*700 = 2041 ɪɭɛ.     

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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 ,  (7.20) 

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ȿɇ =0,14, [13]. 

ȿɝɨɞ = 2041-0,14*(7000/(0,36*700)-6000/(0,35*700))*0,36*700 = 1925 ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 

ɝɨɞ

ɛɛ
ɨɤ Э

ɋɋɌ 01  ,     (7.21) 

Ɍɨɤ = (7000-6000)/2041 =  0,5 ɥɟɬ. 

Ɍɚɛɥɢɰɚ 7.2– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ ɜ 

%% ɤ ɛɚ-

ɡɨɜɨɦɭ 

ɂɫɯɨɞ-

ɧɵɣ 
ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦ3
 /ɱ 0,35 0,36 102,9 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ ɦ3
 2,78 2,45 88,1 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ ɦ3
 0,34 0,28 82,4 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ ɦ3
 0,01 0,01 100,0 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ*ɱ/ ɦ3
 2,86 2,78 97,2 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ ɦ3
 233,91 229,05 97,9 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 2041 – 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.  1925   
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ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢ-

ɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ. 

–  0,5 – 
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ȼɕȼɈȾɕ 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟ-

ɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɪɚɫɱɟɬɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɚɤɬɨɪɚ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ.  

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɚɬɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ 

ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɞɚɧɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82. 

ɉɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɢ ɫɨɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɞɟɬɚɥɢ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɤɚɱɤɢ ɦɚɫɥɚ ɜ ɫɢɫɬɟ-

ɦɟ ɫɦɚɡɤɢ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-82 ɢɦɟɟɬ ɧɟɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, 

ɩɪɨɫɬɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɟɛɨɥɶɲɭɸ ɦɚɫɫɭ ɢ ɜɵɫɨɤɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚ-

ɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦ. 
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