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ȺɇɇɈɌȺɐɂə 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ɂɚɣɰɟɜɚ ɉ.ɂ, ɜɵɩɨɥɧɢɜɲɟɝɨ 

ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: “ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɭɫɟɧɢɱɧɨɝɨ 

ɬɪɚɤɬɨɪɚ ɤɚɬɟɝɨɪɢɢ Ɍ  ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 40 ɤɇ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɯɨɞɨɜɨɣ ɱɚɫɬɢ”. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ 

ɧɚ 83 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɚɹ 12 ɬɚɛɥɢɰ, 9 ɪɢɫɭɧɤɨɜ. Ȼɢɛ-

ɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ 16 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ȼɄɊ 

ɜɵɩɨɥɧɟɧɚ ɧɚ 9 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ȼɄɊ  - ɬɹɝɨɜɵɣ ɪɚɫɱɟɬ ɬɪɚɤɬɨɪɚ 

ȼɬɨɪɚɹ ɝɥɚɜɚ ȼɄɊ  - ɷɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ. 

Ɍɪɟɬɶɹ ɝɥɚɜɚ ȼɄɊ  - ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤɬɨɪɚ. 

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɫɬɚɧɞɚɪɬɧɨɣ ɞɟɬɚɥɢ ɢ 

ɬɟɯɧɨɥɨɝɢɹ ɫɛɨɪɤɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɉɹɬɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɒɟɫɬɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɨɥɨɝɢɢ 

ɋɟɞɶɦɚɹ ɝɥɚɜɚ ȼɄɊ  -  ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɦɟɪɨ-

ɩɪɢɹɬɢɣ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ 
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ABSTRACT  

For the final qualification work of P. I. Zaitsev, who completed the final quali-

ПТМКЭТШЧ аШЫФ ШЧ ЭСО ЭШЩТМ:”DОЬТРЧ ШП К МЫКаХОЫ ЭЫКМЭШЫ ШП МКЭОРШЫв T ЭЫКМЭТШЧ МХКЬЬ 40 

kN with the development of the running gear". The final qualifying work contains an 

explanatory note on 83 sheets of typewritten text, including 12 tables, 9 figures. The 

bibliography contains 16 titles. The graphic part of the WRC is made on 9 sheets of 

A1 format. The first Chapter of the WRC-tractor traction calculation The second 

Chapter of the WRC is a draft layout of the tractor. The third Chapter of the WRC - 

design development of the tractor chassis. The fourth Chapter of the WRC - technol-

ogy for manufacturing non-standard parts and technology for assembling the struc-

ture Fifth Chapter of the WRC-safety measures Sixth Chapter of the WRC-

environmental activities The seventh Chapter of the WRC - economic justification of 

the planned activities The explanatory note concludes with conclusions and a list of 

references 
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ȼȼȿȾȿɇɂȿ 

Ɍɪɚɤɬɨɪɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ. ɐɟɥɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ – ɪɟɚɥɢɡɚɰɢɹ 

ɫɜɨɣɫɬɜ ɦɚɲɢɧ, ɩɨɞ ɤɨɬɨɪɵɦɢ ɩɨɧɢɦɚɸɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɫɪɟɞɫɬɜ 

ɦɟɯɚɧɢɡɚɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɯ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɮɭɧɤɰɢɢ.  

ɋɨɤɪɚɳɟɧɢɟ ɪɚɫɯɨɞɚ ɮɢɧɚɧɫɨɜɵɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɬɪɭ-

ɞɨɜɵɯ ɪɟɫɭɪɫɨɜ - ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɹɜɥɹɟɬɫɹ 

ɜɚɠɧɟɣɲɢɦ ɭɫɥɨɜɢɟɦ.   

ɉɪɨɛɥɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɪɨɞɭɤɰɢɢ ɜ ɨɬɪɚɫɥɹɯ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɝɞɟ ɨɫɧɨɜɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɦɟɯɚɧɢ-

ɡɚɰɢɢ ɹɜɥɹɸɬɫɹ ɬɪɚɤɬɨɪɚ.  ɂɦɟɧɧɨ ɡɞɟɫɶ ɧɚ ɬɪɚɤɬɨɪɚ ɞɟɣɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɨ 

ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. 

ɂɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ 

ɦɨɞɟɪɧɢɡɚɰɢɸ ɤɚɤ ɩɪɨɰɟɫɫ ɧɟɩɪɟɪɵɜɧɨɝɨ ɭɥɭɱɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ, ɷɪɝɨɧɨɦɢ-

ɱɟɫɤɢɯ ɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɫɜɨɣɫɬɜ ɬɪɚɤɬɨɪɨɜ. 

. 
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1. ɌəȽɈȼɕɃ ɊȺɋɑȿɌ ɌɊȺɄɌɈɊȺ 

Ɍɚɛɥɢɰɚ1.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ʉɥɚɫɫ ɬɪɚɤɬɨɪɚ - ɧɨɦ.кɪP , ɤɇ 40 

Ɍɢɩ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤɬɨɪɚ ɝɭɫɟɧɢɱɧɚɹ 

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

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

2100 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ - еɧq , ɝ/ɤȼɬ.ɱ. 230 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ, ɋ1 0,73 

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɫɢɢ 3 

Ⱥɝɪɨɮɨɧ ɞɥɹ ɪɚɫɱɟɬɚ ɢ ɩɨɫɬɪɨɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɬɟɪɧɹ 

 

1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ. 

Ɋɚɡɥɢɱɚɸɬ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ. 

Ʉɨɧɫɬɪɭɤɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

ɤɝ
P

m
ɧɨмɤɪ

ɧɨмɤɪ
k 8115

81,95,0

40000

81,9









                                   (1.1) 

ɝɞɟ km - ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ. 

ɧɨмɤɪP - ɧɨɦɢɧɚɥɶɧɨɟ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɬɪɚɤɬɨɪɚ, ɇ. 

ɧɨмɤɪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɫ 

ɭɱɟɬɨɦ ɩɥɨɯɢɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 5,0...4,0ɧɨмɤɪ  

Ɍɨɝɞɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟ-

ɧɢɹ,[5]: 

  ɤɝmm КЭ 89701,1811515,106,1                                  (1.2) 

ɩɪɢɧɢɦɚɟɦ mɷ = 9000 ɤɝ. 
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1.2 ɉɨɞɛɨɪ ɩɪɨɬɨɬɢɩɚ ɬɪɚɤɬɨɪɚ  

 

ɋ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɢ 

ɟɝɨ ɪɚɫɱɟɬɧɨɣ ɦɚɫɫɵ ɩɪɢɧɢɦɚɟɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɤɨɥɟɫɧɵɣ ɬɪɚɤɬɨɪ ɬɹɝɨ-

ɜɨɝɨ ɤɥɚɫɫɚ 40 ɤɇ Ɇɢɧɫɤɨɝɨ ɬɪɚɤɬɨɪɧɨɝɨ ɡɚɜɨɞɚ ȻȿɅȺɊɍɋ -2102. 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɝɭɫɟɧɢɱɧɵɣ ɬɪɚɤɬɨɪ "ȻȿɅȺɊɍɋ 2102" ɬɹɝɨɜɨɝɨ 

ɤɥɚɫɫɚ 4 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɫ ɧɚɜɟɫɧɵɦɢ, ɩɨɥɭɧɚ-

ɜɟɫɧɵɦɢ ɢ ɩɪɢɰɟɩɧɵɦɢ ɦɚɲɢɧɚɦɢ ɜ ɞɢɚɩɚɡɨɧɟ ɬɹɝɨɜɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬ 30 

ɞɨ 50 ɤɇ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɪɚɛɨɬ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɧɚ ɩɟɪɟɭɜɥɚɠɧɟɧɧɵɯ ɩɨɱ-

ɜɚɯ 

 

 

Ɋɢɫɭɧɨɤ 1.1 – ȼɧɟɲɧɢɣ ɜɢɞ ɬɪɚɤɬɨɪɚ ȻȿɅȺɊɍɋ -2102 

 

ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɢɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ ȻȿɅȺɊɍɋ -

2102. 
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Ɍɚɛɥɢɰɚ 1.2 - Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ ȻȿɅȺɊɍɋ -2102. 

Ⱦɜɢɝɚɬɟɥɶ 

Ɍɢɩ ɞɢɡɟɥɶ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢ ɩɪɨɦɟɠɭɬɨɱ-
ɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

Ɇɨɞɟɥɶ 260.4ɋ2 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼɬ (ɥ.ɫ.) 156 (212) 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, 
ɨɛ/ɦɢɧ 

2100 

ɑɢɫɥɨ ɰɢɥɢɧɞɪɨɜ, ɲɬ. 6 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɪɢ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɝ/ɤȼɬɱ (ɝ/ɥ.ɫ.ɱ) 

227 (167) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɪɭɬɹɳɟɝɨ ɦɨ-
ɦɟɧɬɚ, % (ɧɟ ɦɟɧɟɟ 

15 

Ɍɪɚɧɫɦɢɫɫɢɹ 

Ɇɭɮɬɚ ɫɰɟɩɥɟɧɢɹ ɫɭɯɚɹ, ɞɜɭɯɞɢɫɤɨɜɚɹ, ɩɨɫɬɨɹɧɧɨ ɡɚɦɤɧɭ-
ɬɚɹ 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɦɟɯɚɧɢɱɟɫɤɚɹ, ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɚɹ, 
ɲɟɫɬɢɞɢɚɩɚɡɨɧɧɚɹ (4/2) 

ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɟɪɟɞɚɱ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɦɢ ɦɭɮɬɚɦɢ ɛɟɡ ɪɚɡ-
ɪɵɜɚ ɩɨɬɨɤɚ ɦɨɳɧɨɫɬɢ 

ɑɢɫɥɨ ɩɟɪɟɞɚɱ (ɜɩɟɪɟɞ/ɧɚɡɚɞ) 16/8 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɤɦ/ɱ (ɜɩɟ-
ɪɟɞ/ɧɚɡɚɞ) 

2,3-30 / 3,2-14,1 

Ɇɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ ɞɜɭɯɩɨɬɨɱɧɵɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɬɢɩɚ 
ɫ ɝɢɞɪɨɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚɱɟɣ 

ɏɨɞɨɜɚɹ ɫɢɫɬɟɦɚ Ƚɭɫɟɧɢɱɧɚɹ, ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɫ ɊɆɒ, 
ɝɭɫɟɧɢɰɚɦɢ ɰɟɜɨɱɧɨɝɨ ɡɚɰɟɩɥɟɧɢɹ, ɫ 
ɬɨɪɫɢɨɧɧɨɣ ɩɨɞɜɟɫɤɨɣ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ, М 
10 ɨɩɨɪɧɵɦɢ ɢ 6 ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɨɛ-
ɪɟɡɢɧɟɧɧɵɦɢ ɤɚɬɤɚɦɢ, 4 ɚɦɨɪɬɢɡɚɬɨɪɚ-
ɦɢ, ɜɟɞɭɳɢɦɢ ɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɤɨɥɟ-
ɫɚɦɢ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɦɟɯɚɧɢɡɦɨɦ ɧɚ-
ɬɹɠɟɧɢɹ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ: 
ɞɥɢɧɚ 6050 

ɲɢɪɢɧɚ 2085 

ɜɵɫɨɬɚ 2960 

Ɇɚɫɫɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ, ɤɝ 10800 

  

1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɯɨɞɨɜɨɣ ɱɚɫɬɢ 

Ʉ ɨɩɪɟɞɟɥɹɟɦɵɦ ɩɚɪɚɦɟɬɪɚɦ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɨɬɧɨɫɹɬɫɹ: ɪɚɡɦɟɪɵ ɜɟɞɭ-

ɳɟɣ ɡɜɟɡɞɨɱɤɢ. 
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Ɋɚɞɢɭɫ ɜɟɞɭɳɟɣ ɡɜɟɡɞɨɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

, ɦ     (1.3)  

ɝɞɟ:  Хɡɜ – ɞɥɢɧɚ ɡɜɟɧɚ ɝɭɫɟɧɢɰ, ɦɦ. 

Гɤ – ɱɢɫɥɨ ɡɭɛɶɟɜ ɜɟɞɭɳɟɣ ɡɜɟɡɞɨɱɤɢ (ɨɛɵɱɧɨ Гɤ = 12…15). 

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

ɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 

ɋ ɭɱɟɬɨɦ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɬɨɬɢɩɚ ɩɪɢɧɢɦɚɟɦ 400ɤr ɦɦ, 

[3]. 

 

1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨщɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ 

ɤɥɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɬ.ɟ. ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɹɝɨɜɨɝɨ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ - ɧɨɦкɪР ., ɚ ɬɚɤ ɠɟ 

ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɫɤɨɪɨɫɬɟɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɥɟɜɵɟ ɪɚɛɨɬɵ. Ⱦɥɹ 

ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɚɤɬɨɪɨɜ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɥɟɜɵɯ ɨɩɟɪɚɰɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɤɨɪɨ-

ɫɬɹɯ 6... 12 ɤɦ/ɱ ɢɥɢ 1,6...3,3 ɦ/ɫ.  

ɋ ɭɱɟɬɨɦ ɫɤɚɡɚɧɧɨɝɨ,[5]:: 

    ɤȼɬ
mfɊV

N
ɬɪ

Эɧɨмɤɪɫɪ
ɧɨмe 3,174

9,01000

81,912,09000400001,3

1000

81,9












       (1.4) 

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

f = 0,09…0,14 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɪɢ ɪɚɛɨɬɚɯ ɜ 

ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

ɬɪ  – ɄɉȾ  ɬɪɚɧɫɦɢɫɫɢɢ, ɦɨɠɧɨ ɩɪɢɧɹɬɶ 0,9. 

ɉɪɢɧɢɦɚɟɦ ɧɨɦeN  = 175 ɤȼɬ. 

 

1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ 

Ʉ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɨɬɧɨɫɹɬɫɹ: 

ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ - еɧN , ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ - еɧM , ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩ-





2

001,0 кзв
к

Zl
r
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ɥɢɜɚ - ɬɧG , ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ - еɧg  ɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ. - еɧn .,[6]: 

;796
210014,3

17510301030 33

мɇ
n

N
M

ɟɧ

ɟɧ
ɧɨмe 











                                (1.5) 

ɱɤɝ
Ng

G ɟɧɟɧ
Tɧɨм /25,40

1000

175230

1000






 .                                  (1.6) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɟɧɵ.  

 

1.6 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɡɟɥɶɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ: 

, , ,  ɢ . 

ɇɚɢɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɩɪɢ 

ɩɨɥɧɨɣ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɪОɧxex nn  1/ , ɨɛ/ɦɢɧ ,                         (1.7) 

ɝɞɟ :  ıɪ- ɫɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɚ ɌɇȼȾ, ɩɪɢɧɢɦɚɟɦ 

ıɪ=0,07…0,09.  

Ɋɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 , ;                                 (1.8) 

Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟ-

ɧɢɹ: 

 
e

ɬ
e

N

G
g

1000
 ,   

ɱɤȼɬ
ɝ

/
,    (1.9) 

Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ,[5]: 

 







































32

21.
Оɧ

e

Оɧ

e

Оɧ

e
ɧɨмee

n

n

n

n
C

n

n
CNN ,  ɤȼɬ, (1.10) 

еɧN еɧM ɧɨɦ.ɬG ɧɨɦ.еg ɧɨɦ.еn

 30,0...25,0GG ɧɨɦ.ɬx/ɬx  ч
кг
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ɝɞɟ - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɞɚɧ ɜ ɡɚɞɚɧɢɢ,  - ɤɨ-

ɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

 12 2 ɋC  ;                                               (1.11) 

Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚ-

ɠɟɧɢɹ,[6]: 
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

31030 , ɇ.ɦ.                               (1.12) 

Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɢ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɨɜ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɢɡ ɜɵɪɚɠɟɧɢɣ,[6]: 
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gg , ɝ/ɤȼɬ.                  (1.13) 

 
1000

ɟe
ɬ

Ng
G


 , ɤɝ/ɱ.                              (1.14) 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ȽȽȽ GGG  0 , ɦ3/ɱ     (1.15) 

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

ɉɪɢɜɟɞɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤȼɬ*ɱ, [6]: 

 
e

ȽɉȽT
ОɉɊ

N

GКG
g


1000 ,      (1.16) 

ɝɞɟ ɄɉȽ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɞɥɹ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɞɥɹ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɚɡɨɜɨɝɨ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 

Ɋɚɫɱɟɬ ɪɟɝɭɥɹɬɨɪɧɨɣ ɢ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨ-

ɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

 

1C 2C
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Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɬɪɚɤɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ Ɉɛɨɡɧɚɱɟɧɢɟ ȼɟɥɢɱɢɧɚ 

ɨɛɵɱ-
ɧɨɟ 

ɜ ɩɪɨ-
ɝɪɚɦɦɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤ-
ɬɨɪɚ, ɤȼɬ 

Ne ɧɨɦ N 175 

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

ne ɧɨɦ H 2100 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɜɢɝɚɬɟ-
ɥɹ, ɨɛ/ɦɢɧ 

ne min H2 700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɜɢɝɚɬɟɥɹ 

C1 C1 0,73 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, 
ɝ/ɤȼɬ 

ge ɧɨɦ Q 230 

ɋɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɤɢ p  B 0,08 

Ɍɚɛɥɢɰɚ 1.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɡɟɥɶ-

ɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ 

n, ɦɢɧ-1
 Ne, ɤȼɬ Ɇɤɪ, ɇ.ɦ GT,ɤɝ/ɱ ge, ɝɪ/ɤȼɬ.ɱ 

700.000 60,796 829,795 18,877 310,500 

840,000 75,460 858,280 22,823 302,450 

980,000 90,233 879,689 26,564 294,400 

1120,000 104,803 894,020 30,010 286,350 

1260,000 118,860 901,274 33,079 278,300 

1400,000 132,093 901,451 35,698 270,250 

1540,000 144,190 894,551 37,807 262,200 

1680,000 154,840 880,573 39,353 254,150 

1820,000 163,733 859,519 40,295 246,100 

1960,000 170,556 831,387 40,601 238,050 

2100,000 175,000 796,178 40,250 230,000 

2128,000 145,833 654,752 35,554 243,800 

2156,000 116,667 516,999 30,858 264,500 

2184,000 87,500 382,778 26,163 299,000 

2212,000 58,333 251,955 21,467 368,000 

2240,000 29,167 124,403 16,771 575,000 
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Ɋɢɫɭɧɨɤ 1.2 – Ƚɪɚɮɢɤ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨ-

ɪɚ 

1.7 Ɋɚɫɱɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɬɪɚɤ-

ɬɨɪɚ ɜ ɧɨɪɦɚɥɶɧɵɯ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ.  Ɍɚɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɞɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬ-

ɜɟɧɧɨɝɨ ɬɪɚɤɬɨɪɚ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ: ɚɝɪɨɮɨɧ-ɫɬɟɪɧɹ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɫ ɪɨɜɧɵɦ 

ɪɟɥɶɟɮɨɦ ɦɟɫɬɧɨɫɬɢ. Ⱦɥɹ ɬɚɤɢɯ ɭɫɥɨɜɢɣ ɩɨɞɛɢɪɚɟɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɢɤɨɜ   ɢ f . 

ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ.,[6]: 

  ɬɪɧɨмeɬɪ NN  1 , ɤȼɬ.    (1.17) 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. ,[5]: 

 
81,9

1000






эɤɪ

ɬɪɟɧ
T

mfP

N
V


, ɦ/ɫ    (1.18) 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɣ ɤɚɪɬɢɧɵ ɜɟɥɢɱɢɧɭ кɪP , ɛɟɪɭɬ ɞɨ 5,1max. ɤɪP ɧɨɦ.кɪP   

ȼɟɥɢɱɢɧɚ ɛɭɤɫɨɜɚɧɢɹ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ, [6]: 

 c
pbpa       (1.19) 

a, b, c – ɩɨɫɬɨɹɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 
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81,9
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ɤɪ
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P


     (1.20)  

ɉɨɬɟɪɹ ɦɨɳɧɨɫɬɢ ɧɚ ɛɭɤɫɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [6]: 

 
1000





 Ɍɤɪ VP

N , ɤȼɬ.     (1.21)  

ɉɨɬɟɪɹ ɦɨɳɧɨɫɬɢ ɧɚ ɤɚɱɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ, [6]: 

 
 

1000

181,9 
 Ɍэ

f

Vmf
N , ɤȼɬ    (1.22) 

ɦɨɳɧɨɫɬɢ ɧɚ ɤɪɸɤɟ ɩɨ ɮɨɪɦɭɥɟ, [6]: 

 
 

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 175 

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

3 Ʉɨɷɮ. ɫɨɪ. ɞɜɢɠɟɧɢɸ ɧɚ ɫɬɟɪɧɟ -ɩ f F 0,09 

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

5 Ʉɨɷɮ. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ. к  L 0,9 

6 
ɇɨɦɢɧ. Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ ɬɪɚɤɬɨɪɚ-

ɇ. 
Pɤɪ ɧɨɦ Ɋ 40000 

7 
Ʉɨɷɮɮɢɰɢɟɧɬɵ   ɞɥɹ   ɪɚɫɱɟɬɚ ɛɭɤ-
ɫɨɜɚɧɢɹ 

ɚ Ⱥ5 0,04 

8 ɜ ȼ5 4 

9 ɫ ɋ5 8 

10 ɉɨɥɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ - ɤɝ. эm  MS 9000 
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Ɍɚɛɥɢɰɚ 1.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɬɪɚɤɬɨɪɚ. 

Ɋɤɪ, ɇ   Vɬ ɦ/ɫ σɬɪ σɛɭɤɫ Nf Nɤɪ ɄɉȾɬɹɝ.ɭɫɥ. 
2666,600 0,000 14,800 17,500 0,070 117,925 39,499 0,226 

5333,200 0,000 11,800 17,500 0,240 94,245 63,013 0,360 

7999,800 0,000 9,800 17,500 0,450 78,485 78,561 0,449 

10666,400 0,000 8,400 17,500 0,690 67,240 89,567 0,512 

13333,000 0,000 7,400 17,500 0,950 58,814 97,735 0,558 

15999,600 0,010 6,500 17,500 1,230 52,264 104,005 0,594 

18666,200 0,010 5,900 17,500 1,550 47,027 108,918 0,622 

21332,800 0,010 5,300 17,500 1,970 42,744 112,780 0,644 

23999,400 0,020 4,900 17,500 2,610 39,176 115,713 0,661 

26666,000 0,030 4,500 17,500 3,680 36,158 117,661 0,672 

29332,600 0,040 4,200 17,500 5,570 33,572 118,349 0,676 

31999,200 0,070 3,900 17,500 8,950 31,331 117,211 0,670 

34665,800 0,110 3,600 17,500 14,850 29,370 113,270 0,647 

37332,400 0,190 3,400 17,500 24,870 27,641 104,983 0,600 

39999,000 0,310 3,200 17,500 41,360 26,104 90,030 0,514 

42665,600 0,510 3,100 17,500 67,720 24,729 65,050 0,372 

45332,200 0,810 2,900 17,500 108,700 23,492 25,302 0,145 

47998,800 1,260 2,800 17,500 170,860 22,374 -35,742 -0,204 

 

 

Ɋɢɫɭɧɨɤ 1.4 –ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɬɹɝɨɜɨɣ ɡɨɧɵ ɬɪɚɤɬɨɪɚ: 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ - ɷɬɨ 

ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɬɹɝɨɜɨɣ ɡɨɧɵ ɛɭɞɭɳɟɝɨ ɬɪɚɤɬɨɪɚ. 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɜɟɥɢɱɢɧɚ кɪР  ɜɫɟ ɜɪɟɦɹ ɦɟɧɹɟɬɫɹ, ɩɨ-

ɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɡɨɧɭ ɬɪɚɤɬɨɪɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɩɪɢ ɜɫɟɯ ɫɥɭɱɚɹɯ ɪɚɛɨɬɵ ɜɟɥɢɱɢɧɚ ɬɹɝɨɜɨɝɨ ɤ.ɩ.ɞ. ( ɬяг ) ɧɚɯɨɞɢɥɫɹ ɜɛɥɢɡɢ ɟɝɨ 

ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ.  

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɹɝɨɜɨɣ ɡɨɧɵ ɬɪɚɤɬɨɪɚ ɩɪɢɧɢɦɚɸɬ: ,[9]: 

1TminT VV   ɢ .ɩ.TmaxT VV  , 

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

ɩɟɪɟɞɚɱɚɯ. 

Ɂɞɟɫɶ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɪɚɛɨɱɢɟ ɩɟɪɟɞɚɱɢ, ɡɚɦɟɞɥɟɧɧɵɟ ɢ ɬɪɚɧɫ-

ɩɨɪɬɧɵɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ.  

Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɱ (n) ɞɚɟɬɫɹ ɜ ɡɚɞɚɧɢɢ, ɨɛɵɱɧɨ ɦɨɠɟɬ ɛɵɬɶ 4... 9. 

1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɢɢ 

Ɉɫɧɨɜɚ ɷɬɨɝɨ ɦɟɬɨɞɚ,[9]: 

 PPP...PPPP .n.кɪ)1n(кɪ3кɪ2кɪ2кɪ1кɪ    (1.25) 

Ɉɬɫɸɞɚ: 

 
1n

PP
P

minкɪmaxкɪ




 , (1.26) 

ɝɞɟ 1кɪmaxкɪ PP   ɢ .ɩ.кɪminкɪ PP   

Ɉɩɪɟɞɟɥɢɜ кɪP ɧɚ ɜɫɟɯ ɩɟɪɟɞɚɱɚɯ, ɨɩɪɟɞɟɥɹɸɬ ɜɫɟ ɫɤɨɪɨɫɬɢ: 

 
81,9

10

.

3






эiɤɪ

ɬɪɟɧ
ɌТ

mfP

N
V

 , ɦ/ɫ (1.27)  

ɢ ɞɚɥɟɟ: 

 
im

ɤɟɧ
iɬɪ

V
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i


 105,0 . (1.28) 
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ɇP 2663
19

1600037300





  

55,3
81,9900008,037300

9,0175103

1 



TV ɦ/ɫ 

8,24
55,3

4,02100
105,01 


ɬɪi . 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɟɪɟɞɚɱ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 

 ɤɤпɬɪ iiii  0 ; (1.29) 

17,2
96,1

35,4

min

max 
V

V
iɤп ;                                             (1.30) 

ɤ

ɬɪ
ɤп

ii

i
i




0

;                                                        (1.31) 

30 i ; 3ɤi ; 

76,2
33

8,24

0

1

1








ɤ

ɬɪ
ɤп

ii

i
i ; 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7 

Ɍɚɛɥɢɰɚ 1.7- Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɧɚɱɟɧɢɣ 

ɇɨɦɟɪ ɩɟɪɟɞɚɱɢ Pi, ɇ VTi, ɦ/ɫ I ɬɪi I ɤɩi 
1 37300 3,55 24,8 2,76 

2 34637,5 3,78 23,4 2,59 

3 31975 4,03 21,9 2,43 

4 29312,5 4,33 20,4 2,26 

5 26650 4,67 18,9 2,10 

6 23987,5 5,07 17,4 1,93 

7 21325 5,55 15,9 1,77 

8 18662,5 6,12 14,4 1,60 

9 16000 6,83 12,9 1,44 

 

1.9. Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɱɚɫɬɟɣ. 
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 ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɞɚɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɨɬ ɜɟɥɢɱɢɧɵ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ ( )(,, eeTe MfnGN  . 

ȼɬɨɪɚɹ ɱɚɫɬɶ - ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ -  ɤɪɬяɝɤɪɞ PfgV  ,,,

.,[9]: 

 
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. 

ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɢ 

ɫɬɪɨɹɬ ɤɪɢɜɭɸ ɛɭɤɫɨɜɚɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ ɚɷɪɨɮɨɧɟ ɩɨ ɢɡɜɟɫɬɧɨɣ ɭɠɟ ɮɨɪɦɭɥɟ: 

 c
pbpa   (1.34) 

ɉɪɢ ɷɬɨɦ ɜɟɥɢɱɢɧɨɣ кɪP  ɡɚɞɚɸɬɫɹ ɨɬ 0 ɞɨ maxкɪР  ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɩɟɪɟɞɚɱɟ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ ɜɫɟɯ ɩɟɪɟ-

ɞɚɱɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

     


 1105,01
ɬɪ

ɤɟɧ
Tɞ

i

rn
VV , ɦ/ɫ (1.35) 

Ɇɨɳɧɨɫɬɶ ɧɚ ɤɪɸɤɟ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ,[9]: 

 
 

1000

1

1000





 Ɍɤɪɞɤɪ

ɤɪ
VɊVɊ

N , ɤȼɬ (1.36) 

ɍɞɟɥɶɧɵɣ ɤɪɸɤɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[9]: 

 
ɱɤȼɬɤɪ

ɝ
N

G
g

ɤɪ

T
ɤɪ

..
,

1000
  (1.37) 

Ɍɹɝɨɜɵɣ ɤ.ɩ.ɞ. ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[9]: 
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ɤɪ
ɬяɝ

N

N
 , (1.38) 
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Ɍɚɛɥɢɰɚ 1.8 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ Ɉɛɵɱɧ. ɉɪɨɝɪ. ȼɟɥɢɱɢɧɚ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ эm  M 9000 

Ɋɚɞɢɭɫ ɜɟɞɭɳɢɯ ɤɨɥɟɫ, ɦ кr  R 0,4 

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪ  H4 0,9 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɨɛ/ɦɢɧ minеn  H1 700 

ɇɨɦɢɧɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ ɧɨɦеn  H2 2100 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɨɛ/ɦɢɧ х/хеn  H3 2300 

ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ ɧɨɦеМ  M2 796 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ maxеМ  M3 901 

ɇɨɦɢɧɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɨɦɬG  G2 40,25 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɬɪɚɤɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ х/хɬG  G3 13 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤȼɬ.ɱ ɧɨɦеg  G4 230 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ ɮɨɧɟ f F 0,09 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ   F1 0,7 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ к  L 0,9 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ a A5 0,04 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ b B5 4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ c C5 8 

Ɉɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɦɨɦɟɧɬɟ 0n  H6 1400 

ɇɨɦɢɧɚɥɶɧɨɟ ɭɫɢɥɢɟ ɧɚ ɤɪɸɤɟ, ɇ ɧɨɦкɪP  P 40000 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y
1.ɬɪi  I1 24,8 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y
2.ɬɪi  I2 23,4 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y
3.ɬɪi  I3 21,9 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y
4.ɬɪi  I4 20,4 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y

ɬɪi 5.  I5 18,9 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y

ɬɪi 6.  I6 17,4 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y

ɬɪi 7.  I7 15,9 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y

ɬɪi 8.  I8 14,4 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 
y

ɬɪi 9.  I9 12,9 

ɇɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ, ɇ ɧачкɪP  P1 10 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ ɧɨɦеN
 N2 175 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 1C  C1 0,73 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 2C  C2 1,27 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.  

  

Ɋɢɫɭɧɨɤ 1.6 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 

 



24 

 

2 ɗɋɄɂɁɇȺə ɄɈɆɉɈɇɈȼɄȺ ɌɊȺɄɌɈɊȺ  

2.1 ɉɪɟɞɩɨɫɵɥɤɢ ɦɨɞɟɪɧɢɡɚɰɢɢ.  

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɧɨ-ɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɜ ɫɟɥɶɫɤɨɯɨ-

ɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ 

ɬɢɩɨɦ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɞɥɹ ɬɪɚɤɬɨɪɨɜ ɜɵɩɨɥɧɹɸɳɢɯ ɩɨɥɟɜɵɟ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɝɭ-

ɫɟɧɢɱɧɚɹ. 

Ɉɞɧɚɤɨ ɭ ɬɚɤɨɝɨ ɬɢɩɚ ɯɨɞɨɜɨɣ ɱɚɫɬɶ ɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: ɜɵɫɨɤɚɹ 

ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; ɦɟɧɶɲɢɣ ɪɟɫɭɪɫ; ɧɟ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɧɚ ɞɨɪɨɝɚɯ ɫ ɬɜɟɪɞɵɦ ɩɨɤɪɵɬɢɟɦ. ɉɨɷɬɨɦɭ ɬɪɚɤɬɨɪɚ ɫ ɝɭɫɟɧɢɱɧɨɣ ɯɨɞɨɜɨɣ ɱɚ-

ɫɬɶɸ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɟ ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

 ɉɪɟɞɥɚɝɚɟɦɚɹ ɧɚɦɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɯɨɞɨɜɨɣ ɱɚɫɬɶ ɝɭɫɟ-

ɧɢɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 40 ɤɇ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɪɟɫɭɪɫ, ɱɬɨ ɫɧɢɡɢɬ 

ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

2.2. ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ 

Ɂɚ ɨɫɧɨɜɭ ɛɵɥ ɜɡɹɬ ɝɭɫɟɧɢɱɧɵɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɬɪɚɤɬɨɪ ɨɛɳɟɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ȻȿɅȺɊɍɋ-2102  ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 40 ɤɇ, ɤɨɬɨɪɵɣ ɨɫɧɚɳɚɟɬɫɹ  ɞɜɢ-

ɝɚɬɟɥɟɦ ɦɨɞɟɥɢ 260.4ɋ2, ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 156 ɤȼɬ. Ɍɪɚɤɬɨɪ ȻȿɅȺ-

Ɋɍɋ-2102 ɹɜɥɹɟɬɫɹ ɧɨɜɨɣ ɪɚɡɪɚɛɨɬɤɨɣ Ɇɢɧɫɤɨɝɨ ɬɪɚɤɬɨɪɧɨɝɨ ɡɚɜɨɞɚ, ɢ ɨɬɥɢɱɚ-

ɟɬɫɹ ɧɨɜɨɣ ɤɨɦɮɨɪɬɚɛɟɥɶɧɨɣ ɤɚɛɢɧɨɣ, ɨɬɤɢɞɵɜɚɸɳɢɦɫɹ ɤɚɩɨɬɨɦ. Ⱦɜɢɝɚɬɟɥɶ, 

ɨɛɥɚɞɚɟɬ ɩɨɜɵɲɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ, ɱɬɨ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨ-

ɜɵɲɟɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɩɨɱɜɨɨɛɪɚɛɨɬɤɟ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɪɢ ɷɬɨɦ 

ɫɧɢɠɟɧ ɞɨ 20% ɜ ɪɚɫɱɟɬɟ ɧɚ ɝɟɤɬɚɪ. 

Ɍɪɚɧɫɦɢɫɫɢɹ ɞɚɧɧɨɝɨ ɬɪɚɤɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ ɦɢ-

ɧɢɦɚɥɶɧɵɟ ɩɨɬɟɪɢ ɜ ɦɨɳɧɨɫɬɢ. 

ȼ ɬɨɠɟ ɜɪɟɦɹ ɯɨɞɨɜɚɹ ɱɚɫɬɶ ɬɪɚɤɬɨɪɚ ɧɭɠɞɚɟɬɫɹ ɜ ɦɨɞɟɪɧɢɡɚɰɢɢ ɞɥɹ 

ɭɥɭɱɲɟɧɢɹ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
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ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ  ɬɪɚɤ-

ɬɨɪɚ. 

 

Ɋɢɫɭɧɨɤ 2.1 – ȼɧɟɲɧɢɣ ɜɢɞ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɭɫɟɧɢɱɧɨɝɨ ɬɪɚɤɬɨɪɚ. 

 

Ɍɚɛɥɢɰɚ 2.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ: 

Ɇɚɪɤɚ ȻȿɅȺɊɍɋ-

2102 ɉɪɨɟɤɬɢɪɭɟɦɵɣ 

Ɇɨɞɟɥɶ ɞɜɢɝɚɬɟɥɹ 260.4ɋ2  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 156 175 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɪɭɬɹɳɟɝɨ 

ɦɨɦɟɧɬɚ ɜ ɬɹɝɨɜɨɦ ɪɟɠɢɦɟ, % 15 17 

ɑɢɫɥɨ ɩɟɪɟɞɚɱ 16 9 

Ⱦɢɚɩɚɡɨɧ ɬɹɝɨɜɵɯ ɭɫɢɥɢɣ, ɤɇ ɞɨ 50 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ (ɞɥɢɧɚ, ɲɢɪɢɧɚ, ɜɵ-
ɫɨɬɚ 

6050ɯ2085ɯ2960 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ 10800 9000 
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3. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɏɈȾɈȼɈɃ ɑȺɋɌɂ ɌɊȺɄɌɈɊȺ. 

3.1 Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɝɭɫɟɧɢɱɧɨɝɨ ɬɪɚɤɬɨ-

ɪɚ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 1382731, Д16]. 

ɏɨɞɨɜɚɹ ɱɚɫɬɶ ɝɭɫɟɧɢɱɧɨɝɨ ɬɪɚɤɬɨɪɚ 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɝɭɫɟɧɢɱɧɵɯ ɬɪɚɤ-

ɬɨɪɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɯɪɚɧɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɱɜɵ ɩɭɱ ɬɟɦ 

ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɱɜɭ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤɬɨɪɚ. 

, Ƚ-ɨɛɪɚɡɧɵɣ ɪɵɱɚɝ ɩɨɞɜɟɫɤɢ ɲɚɪɧɢɪɧɨ ɫɜɹɡɚɧ ɫ ɜɟɪɯɧɢɦ ɤɨɧɰɨɦ ɫ Ɉɫɬɨ-

ɜɨɦ 2 ɬɪɚɤɬɨɪɚ, ɚ ɧɢɠɧɢɦ ɤɨɧɰɨɦ, ɢɦɟɸɳɢɦ ɜɢɥɤɭ 4, ɫ ɨɫɶɸ 5 ɤɚɱɚɧɢɹ ɛɚɥɚɧ-

ɫɢɪɚ 6, Ɉɩɨɪɧɵɟ ɤɚɬɤɢ 7 ɢ 8 ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɨɫɹɯ, ɪɚɡɦɟɳɟɧɧɵɯ ɧɚ ɤɨɧɰɚɯ ɛɚ-

ɥɚɧɫɢɪɚ 6 ɫ ɨɛɟɢɯ ɟɝɨ ɫɬɨɪɨɧ, ɇɚɝɪɭɡɤɚ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɜɧɟɢɧɟɝɨ ɨɩɨɪɧɵɯ 

ɤɚɬɤɨɜ, ɫɦɟɳɟɧɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɩɪɢɯɨɞɢɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɞɜɚ 

ɜЂ” ɬɪɢ ɡɜɟɧɚ ɝɭɫɟɧɢɰ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɞɚɜɥɟɧɢɟ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤɬɨɪɚ ɧɚ 

ɩɨɱɜɭ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ. 

 

 

Ɋɢɫɭɧɨɤ 3.1 - ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № 1382731, Д16]. 
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ɉɨɞɜɟɫɤɚ ɝɭɫɟɧɢɱɧɨɝɨ ɬɪɚɤɬɨɪɚ, ɨɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 249950, Д16]. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɩɨɞɜɟɫɤɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɵɯ ɬɟɦ, ɱɬɨ ɤɚɠɞɵɣ ɢɡ 

ɤɪɨɧɲɬɟɣɧɨɜ ɫɨɫɬɨɢɬ ɢɡ ɫɬɭɩɢɰɵ, ɩɨɜɨɪɨɬɧɨɣ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɢɤɪɟɩɥɟɧɧɨɣ ɤ ɬɟ-

ɥɟɠɤɟ, ɢ ɤɨɧɰɟɧɬɪɢɱɧɨ ɨɯɜɚɬɵɜɚɸɳɟɝɨ ɟɟ ɪɵɱɚɝɚ, ɧɚɞɟɬɨɝɨ ɧɚ ɨɫɶ, ɩɪɢɤɪɟɩ-

ɥɟɧɧɭɸ ɤ ɨɫɬɨɜɭ ɬɪɚɤɬɨɪɚ, ɢ ɠɟɫɬɤɨ ɫɜɹɡɚɧɧɨɝɨ ɫ ɬɨɪɫɢɨɧɨɦ, ɩɨɦɟɳɟɧɧɵɦ 

ɜɧɭɬɪɢ ɷɬɨɣ ɨɫɢ. 

 

Ɋɢɫɭɧɨɤ 3.2 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 249950, ДЖ. 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2676842 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɩɪɟɞɥɨɠɟɧɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɲɟɧɢɸ ɹɜɥɹɟɬɫɹ ɝɭ-

ɫɟɧɢɱɧɵɣ ɞɜɢɠɢɬɟɥɶ, ɫɨɞɟɪɠɚɳɢɣ ɜɟɞɭɳɢɟ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɤɨɥɟɫɚ, ɨɩɨɪɧɵɟ 

ɤɚɬɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢɤɢ, ɨɯɜɚɬɵɜɚɸɳɢɟ ɢɯ ɝɭɫɟɧɢɱɧɵɟ ɰɟɩɢ ɢ ɚɦɨɪ-

ɬɢɡɚɰɢɨɧɧɨ-ɧɚɬɹɠɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɭ ɤɨɬɨɪɨɝɨ ɜɵɫɨɬɚ ɡɭɛɶɟɜ ɜɟɞɭɳɢɯ ɤɨɥɟɫ 

ɭɜɟɥɢɱɟɧɚ ɞɨ ɡɧɚɱɟɧɢɣ, ɢɫɤɥɸɱɚɸɳɢɯ ɩɟɪɟɫɤɨɤ ɝɭɫɟɧɢɱɧɨɣ ɰɟɩɢ ɱɟɪɟɡ ɡɭɛ  

ɇɟɞɨɫɬɚɬɤɨɦ ɨɩɢɫɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɚɹ ɫɬɟɩɟɧɶ ɧɚɬɹ-

ɠɟɧɢɹ ɨɩɨɪɧɵɯ ɜɟɬɜɟɣ ɝɭɫɟɧɢɱɧɵɯ ɰɟɩɟɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɯɨ-

ɞɚ, ɫɧɢɠɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɞɟɬɚɥɟɣ ɯɨɞɨɜɨɣ ɫɢɫɬɟɦɵ ɢ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɤɬɨɪɚ, 

ɩɨɜɵɲɚɟɬ ɭɬɨɦɥɹɟɦɨɫɬɶ ɨɩɟɪɚɬɨɪɚ. 
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ɐɟɥɶɸ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɩɥɚɜɧɨɫɬɢ ɪɚɛɨ-

ɬɵ ɝɭɫɟɧɢɱɧɨɝɨ ɞɜɢɠɢɬɟɥɹ; ɫɧɢɠɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɨɛɳɟɝɨ ɬɹɝɨɜɨɝɨ ɭɫɢɥɢɹ; ɜɵ-

ɪɚɜɧɢɜɚɧɢɟ ɩɨɥɨɠɟɧɢɹ ɝɭɫɟɧɢɱɧɨɣ ɰɟɩɢ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɜ ɝɭɫɟɧɢɱɧɨɦ ɞɜɢɠɢɬɟɥɟ, 

ɫɨɞɟɪɠɚɳɟɦ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ ɫ ɡɭɛɶɹɦɢ ɭɜɟɥɢɱɟɧɧɨɣ ɜɵɫɨɬɵ, ɧɚɩɪɚɜɥɹɸɳɢɟ 

ɤɨɥɟɫɚ, ɨɩɨɪɧɵɟ ɤɚɬɤɢ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢɤɢ, ɨɯɜɚɬɵɜɚɸɳɢɟ ɢɯ ɝɭɫɟɧɢɱ-

ɧɵɟ ɰɟɩɢ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-ɧɚɬɹɠɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɧɚɩɪɚɜɥɹɸɳɢɟ ɤɨɥɟɫɚ ɭɫɬɚ-

ɧɨɜɥɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɨɫɢ ɢɯ ɜɪɚɳɟɧɢɹ ɧɟ ɩɟɪɟɦɟɳɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɪɚɦɵ ɷɧɟɪɝɨɫɪɟɞɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɝɭɫɟɧɢɱɧɨɝɨ ɞɜɢɠɢɬɟɥɹ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɨ ɜɜɟɞɟɧɵ ɧɚɬɹɠɧɵɟ ɤɨɥɟɫɚ ɫ ɡɭɛɶɹɦɢ, ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ 

ɚɧɚɥɨɝɢɱɧɵ ɩɚɪɚɦɟɬɪɚɦ ɜɟɞɭɳɢɯ ɤɨɥɟɫ, ɚ ɫɚɦɢ ɨɧɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɪɵɱɚɝɚɯ ɪɟ-

ɝɭɥɢɪɭɟɦɨɣ ɞɥɢɧɵ. ɉɪɢɱɟɦ ɪɵɱɚɝɢ ɪɚɡɦɟɳɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨ ɨɫɢ ɜɟɞɭɳɢɯ ɤɨɥɟɫ ɢ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-

ɧɚɬɹɠɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɚ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ ɫɜɹɡɚɧɵ ɫ ɧɚɬɹɠɧɵɦɢ ɤɨɥɟɫɚɦɢ 

ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɟɣ ɫ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ ɩɟɪɟɞɚɬɨɱɧɵɦ ɱɢɫɥɨɦ. ɉɨɦɢɦɨ ɩɪɨɱɟɝɨ 

ɨɩɨɪɧɵɟ ɤɚɬɤɢ ɩɨɞɩɪɭɠɢɧɟɧɵ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɉɪɟɞɥɨɠɟɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɩɨɹɫɧɹɟɬɫɹ ɢɥɥɸɫɬɪɚɰɢɟɣ. 

ɇɚ ɮɢɝ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɦɨɛɢɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɫ 

ɩɪɟɞɥɨɠɟɧɧɵɦ ɝɭɫɟɧɢɱɧɵɦ ɞɜɢɠɢɬɟɥɟɦ (ɜɢɞ ɫɛɨɤɭ). 

Ƚɭɫɟɧɢɱɧɵɣ ɞɜɢɠɢɬɟɥɶ, ɫɨɞɟɪɠɢɬ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ 1 (ɮɢɝ. 1), ɧɚɩɪɚɜɥɹɸ-

ɳɢɟ ɤɨɥɟɫɚ 2, ɨɩɨɪɧɵɟ ɤɚɬɤɢ 3, ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢɤɢ 4, ɨɯɜɚɬɵɜɚɸɳɢɟ ɢɯ 

ɝɭɫɟɧɢɱɧɵɟ ɰɟɩɢ 5 ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-ɧɚɬɹɠɧɵɟ ɦɟɯɚɧɢɡɦɵ 6, ɩɪɢɱɟɦ ɜɵɫɨɬɚ 

ɡɭɛɶɟɜ ɜɟɞɭɳɢɯ ɤɨɥɟɫ 1 ɛɨɥɶɲɟ ɪɚɞɢɭɫɚ ɰɟɜɨɤ ɡɜɟɧɶɟɜ ɝɭɫɟɧɢɱɧɵɯ ɰɟɩɟɣ 5 ɧɚ 

ɜɟɥɢɱɢɧɭ, ɨɩɪɟɞɟɥɹɟɦɭɸ ɫ ɭɱɟɬɨɦ ɡɧɚɱɟɧɢɣ ɯɨɞɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-ɧɚɬɹɠɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ 6. ɉɪɢ ɷɬɨɦ ɧɚɩɪɚɜɥɹɸɳɢɟ ɤɨɥɟɫɚ 2 ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨ ɨɫɢ ɢɯ ɜɪɚɳɟɧɢɹ ɧɟ ɩɟɪɟɦɟɳɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ ɷɧɟɪɝɨɫɪɟɞɫɬɜɚ, ɚ ɜ 

ɤɨɧɫɬɪɭɤɰɢɸ ɝɭɫɟɧɢɱɧɨɝɨ ɞɜɢɠɢɬɟɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɜɟɞɟɧɵ ɧɚɬɹɠɧɵɟ ɤɨɥɟɫɚ 

7. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɬɹɠɧɵɯ ɤɨɥɟɫ 7 ɚɧɚɥɨɝɢɱɧɵ ɩɚɪɚɦɟɬɪɚɦ ɜɟɞɭɳɢɯ ɤɨ-
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ɥɟɫ 1, ɚ ɫɚɦɢ ɨɧɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɪɵɱɚɝɚɯ 8 ɪɟɝɭɥɢɪɭɟɦɨɣ ɞɥɢɧɵ. ɉɪɢɱɟɦ ɪɵ-

ɱɚɝɢ 8 ɪɚɡɦɟɳɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɟɞɭɳɢɯ ɤɨɥɟɫ 1 

ɢ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-ɧɚɬɹɠɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ 6, ɚ ɜɟɞɭ-

ɳɢɟ ɤɨɥɟɫɚ 1 ɫɜɹɡɚɧɵ ɫ ɧɚɬɹɠɧɵɦɢ ɤɨɥɟɫɚɦɢ 7 ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɟɣ 9 ɫ ɩɟɪɟɞɚ-

ɬɨɱɧɵɦ ɱɢɫɥɨɦ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ. ɉɨɦɢɦɨ ɩɪɨɱɟɝɨ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɝɭɫɟɧɢɱɧɨɦ 

ɞɜɢɠɢɬɟɥɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 3 ɩɨɞɩɪɭɠɢɧɟɧɵ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟ-

ɪɟɦɟɳɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɉɪɟɞɥɨɠɟɧɧɵɣ ɝɭɫɟɧɢɱɧɵɣ ɞɜɢɠɢɬɟɥɶ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ȼɟɞɭɳɢɟ ɤɨɥɟɫɚ 1, ɜɪɚɳɚɹɫɶ, ɜɨɜɥɟɤɚɸɬ ɜ ɞɜɢɠɟɧɢɟ ɝɭɫɟɧɢɱɧɵɟ ɰɟɩɢ 5, 

ɤɨɬɨɪɵɟ ɩɟɪɟɦɚɬɵɜɚɹɫɶ, ɪɚɫɫɬɢɥɚɸɬɫɹ ɩɨ ɡɟɦɥɟ ɢ ɹɜɥɹɸɬɫɹ ɧɚɩɪɚɜɥɹɸɳɟɣ ɞɨ-

ɪɨɠɤɨɣ ɞɥɹ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 3, ɩɟɪɟɦɟɳɚɹ ɷɧɟɪɝɨɫɪɟɞɫɬɜɨ. ɉɨ ɦɟɪɟ ɩɟɪɟɤɚɬɵɜɚ-

ɧɢɹ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 3 ɧɢɠɧɢɟ ɡɜɟɧɶɹ (ɬɪɚɤɢ) ɝɭɫɟɧɢɱɧɨɣ ɰɟɩɢ 5 ɩɟɪɟɯɨɞɹɬ ɧɚ 

ɡɚɞɧɸɸ, ɚ ɡɚɬɟɦ ɧɚ ɜɟɪɯɧɸɸ ɜɟɬɜɶ, ɝɞɟ ɨɩɢɪɚɸɬɫɹ ɧɚ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢɤɢ 

4, ɚ ɡɚɬɟɦ ɫɧɨɜɚ ɜɫɬɭɩɚɸɬ ɜ ɤɨɧɬɚɤɬ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɝɪɭɧɬɚ ɩɨɞ ɩɟɪɟɞɧɟɣ ɱɚ-

ɫɬɶɸ ɷɧɟɪɝɨɫɪɟɞɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɩɨɫɤɨɥɶɤɭ ɧɚɩɪɚɜɥɹɸɳɢɟ ɤɨɥɟɫɚ 2 ɧɟɩɨɞɜɢɠɧɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ ɷɧɟɪɝɨɫɪɟɞɫɬɜɚ, ɬɨ ɞɥɢɧɚ ɧɢɠɧɟɣ ɨɩɨɪɧɨɣ ɜɟɬɜɢ ɝɭɫɟɧɢɱ-

ɧɨɣ ɰɟɩɢ 5 ɨɫɬɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɩɨɫɬɨɹɧɧɨɣ, ɚ ɧɚɬɹɠɟɧɢɟ ɝɭɫɟɧɢɱɧɨɣ ɰɟɩɢ 5 ɩɨɞ-

ɞɟɪɠɢɜɚɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟɦ ɟɟ ɜɟɪɯɧɟɣ ɜɟɬɜɢ ɩɪɢ ɩɨɦɨɳɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-

ɧɚɬɹɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 6, ɨɤɚɡɵɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɟ ɧɚ ɪɵɱɚɝ 8 ɫ ɧɚɬɹɠɧɵɦ ɤɨɥɟ-

ɫɨɦ 7. ɉɪɢ ɷɬɨɦ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɤɨɥɟɫɚ 1 ɢ ɧɚɬɹɠɧɨ-

ɝɨ ɤɨɥɟɫɚ 7 ɩɨɫɪɟɞɫɬɜɨɦ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ 9 ɩɨɡɜɨɥɢɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɨɫɬɨɹɧɧɨɟ 

ɧɚɬɹɠɟɧɢɟ ɡɚɞɧɟɣ ɜɟɬɜɢ ɝɭɫɟɧɢɱɧɨɣ ɰɟɩɢ 5, ɫɧɢɡɢɬɶ ɩɟɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ 

ɷɥɟɦɟɧɬɵ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ, ɚ ɩɨɞɩɪɭɠɢɧɟɧɧɵɟ ɩɨɞɜɢɠɧɵɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 3 

ɨɛɟɫɩɟɱɚɬ ɩɨɫɬɨɹɧɧɭɸ ɩɨɞɞɟɪɠɤɭ ɜɟɪɯɧɟɣ ɜɟɬɜɢ ɝɭɫɟɧɢɱɧɨɣ ɰɟɩɢ 5 ɩɪɢ ɟɟ ɜɨɡ-

ɦɨɠɧɵɯ ɩɟɪɟɦɟɳɟɧɢɹɯ. 

Ƚɭɫɟɧɢɱɧɵɣ ɞɜɢɠɢɬɟɥɶ, ɫɨɞɟɪɠɚɳɢɣ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ ɫ ɡɭɛɶɹɦɢ ɭɜɟɥɢ-

ɱɟɧɧɨɣ ɜɵɫɨɬɵ, ɧɚɩɪɚɜɥɹɸɳɢɟ ɤɨɥɟɫɚ, ɨɩɨɪɧɵɟ ɤɚɬɤɢ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢ-

ɤɢ, ɨɯɜɚɬɵɜɚɸɳɢɟ ɢɯ ɝɭɫɟɧɢɱɧɵɟ ɰɟɩɢ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-ɧɚɬɹɠɧɵɟ ɦɟɯɚɧɢɡ-

ɦɵ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɧɚɩɪɚɜɥɹɸɳɢɟ ɤɨɥɟɫɚ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
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ɱɬɨ ɨɫɢ ɢɯ ɜɪɚɳɟɧɢɹ ɧɟ ɩɟɪɟɦɟɳɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ ɷɧɟɪɝɨɫɪɟɞɫɬɜɚ, ɩɪɢ 

ɷɬɨɦ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɝɭɫɟɧɢɱɧɨɝɨ ɞɜɢɠɢɬɟɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɜɟɞɟɧɵ ɧɚɬɹɠɧɵɟ 

ɤɨɥɟɫɚ ɫ ɡɭɛɶɹɦɢ, ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɚɧɚɥɨɝɢɱɧɵ ɩɚɪɚɦɟɬɪɚɦ ɜɟɞɭ-

ɳɢɯ ɤɨɥɟɫ, ɚ ɫɚɦɢ ɨɧɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɪɵɱɚɝɚɯ ɪɟɝɭɥɢɪɭɟɦɨɣ ɞɥɢɧɵ, ɩɪɢɱɟɦ 

ɪɵɱɚɝɢ ɪɚɡɦɟɳɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɟɞɭɳɢɯ ɤɨɥɟɫ 

ɢ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨ-ɧɚɬɹɠɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɚ ɜɟɞɭɳɢɟ 

ɤɨɥɟɫɚ ɫɜɹɡɚɧɵ ɫ ɧɚɬɹɠɧɵɦɢ ɤɨɥɟɫɚɦɢ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɟɣ ɫ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ ɩɟ-

ɪɟɞɚɬɨɱɧɵɦ ɱɢɫɥɨɦ, ɩɨɦɢɦɨ ɩɪɨɱɟɝɨ ɨɩɨɪɧɵɟ ɤɚɬɤɢ ɩɨɞɩɪɭɠɢɧɟɧɵ ɢ ɭɫɬɚɧɨɜ-

ɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

 

Ɋɢɫɭɧɨɤ 3.3 – ɫɯɟɦɚ ɤ ɩɚɬɟɧɬɭ №2676842 

  

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2668480, [16]. 

 ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɥɨɦ ɤ ɨɛɥɚɫɬɢ ɫɢɫɬɟɦ ɝɭɫɟɧɢɱɧɵɯ ɦɨɞɭɥɟɣ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɬɚɤɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɦɟɫɬɨ ɤɨɥɟɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɜɟɫɤɢ ɤɚ-

ɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɝɭɫɟɧɢɱɧɨɦɭ ɦɨɞɭɥɸ, ɢɦɟɸ-

ɳɟɦɭ ɪɚɦɭ (12), ɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ ɢ ɛɟɫɤɨɧɟɱɧɭɸ ɝɭɫɟɧɢɰɭ, ɫɨɞɟɪɠɢɬ: ɤɚɪɟɬɤɭ 

(46) ɜ ɫɛɨɪɟ. Ʉɚɪɟɬɤɚ (46) ɜ ɫɛɨɪɟ ɢɦɟɟɬ ɨɩɨɪɭ (48) ɤɚɪɟɬɤɢ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ 
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ɨɞɢɧ ɩɟɪɟɞɧɢɣ ɨɩɨɪɧɵɣ ɤɨɧɬɚɤɬɢɪɭɸɳɢɣ ɫ ɝɪɭɧɬɨɦ ɤɚɬɨɤ ɢ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ 

ɨɞɢɧ ɡɚɞɧɢɣ ɨɩɨɪɧɵɣ ɤɨɧɬɚɤɬɢɪɭɸɳɢɣ ɫ ɝɪɭɧɬɨɦ ɤɚɬɨɤ ɧɚ ɧɟɣ ɢ ɩɟɪɟɞɧɸɸ ɢ 

ɡɚɞɧɸɸ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɱɚɫɬɢ (94, 92) ɨɩɨɪɵ ɤɚɪɟɬɤɢ. Ɉɩɨɪɚ (48) ɤɚɪɟɬɤɢ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ (50) ɨɩɨɪɵ ɤɚɪɟɬɤɢ, ɡɚɞɧɸɸ ɱɚɫɬɶ (52) ɨɩɨɪɵ 

ɤɚɪɟɬɤɢ, ɩɟɪɜɵɣ (82Щ) ɢ ɜɬɨɪɨɣ (86Щ) ɲɚɪɧɢɪɵ ɩɨɞɜɟɫɤɢ, ɩɟɪɟɞɧɢɣ ɢ ɡɚɞɧɢɣ 

ɷɥɟɦɟɧɬɵ (68, 70) ɩɨɞɜɟɫɤɢ. ɉɟɪɟɞɧɹɹ ɱɚɫɬɶ (50) ɢɦɟɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ 

ɩɟɪɟɞɧɢɣ ɨɩɨɪɧɵɣ ɤɚɬɨɤ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɧɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɧɚ 

ɩɟɪɟɞɧɟɣ ɨɫɢ ɤɚɪɟɬɤɢ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɞɧɹɹ ɱɚɫɬɶ (50) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɞɧɸɸ 

ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ ɱɚɫɬɶ (94). Ɂɚɞɧɹɹ ɱɚɫɬɶ (52) ɢɦɟɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɢɧ ɡɚɞ-

ɧɢɣ ɨɩɨɪɧɵɣ ɤɚɬɨɤ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɧɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɧɚ ɡɚɞ-

ɧɟɣ ɨɫɢ ɤɚɪɟɬɤɢ, ɩɪɢ ɷɬɨɦ ɡɚɞɧɹɹ ɱɚɫɬɶ (52) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɞɧɸɸ ɫɨɟɞɢɧɢ-

ɬɟɥɶɧɭɸ ɱɚɫɬɶ (92). ɉɟɪɜɵɣ (82Щ) ɢ ɜɬɨɪɨɣ (86Щ) ɲɚɪɧɢɪɵ ɪɟɚɝɢɪɭɸɬ ɧɚ ɧɚ-

ɝɪɭɡɤɭ ɢ ɝɪɭɧɬ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɩɟ-

ɪɟɞɢ/ɧɚɡɚɞ. Ʉɚɠɞɵɣ ɢɡ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɷɥɟɦɟɧɬɚ (68, 70) ɢɦɟɟɬ ɜɟɪɯɧɢɣ 

ɤɨɧɟɰ (68U, 70U) ɢ ɧɢɠɧɢɣ ɤɨɧɟɰ (68L, 70L), ɩɪɢ ɷɬɨɦ ɜɟɪɯɧɢɟ ɤɨɧɰɵ (68U, 

70U) ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤ ɩɟɪɜɨɦɭ (82Щ) 

ɢ ɜɬɨɪɨɦɭ (86Щ) ɲɚɪɧɢɪɚɦ, ɚ ɢɯ ɧɢɠɧɢɟ ɤɨɧɰɵ (68L, 70L) ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡ-

ɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ ɱɚɫ-

ɬɹɦ (94, 92). Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ: ɪɚɡɪɚɛɨɬɤɚ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ 

ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɬɨɪɨɟ ɨɛɥɚɞɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɨɫɩɪɢɧɢɦɚɬɶ ɛɨɥɶɲɢɟ 

ɧɚɝɪɭɡɤɢ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɫɨɯɪɚɧɟɧɢɢ ɦɟɧɶɲɢɯ ɭɫɢɥɢɣ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ 

ɝɪɭɧɬɨɦ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɦɟɧɶɲɟɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɶ ɡɚ ɫɱɟɬ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪ-

ɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ. 

ɈȻɅȺɋɌɖ ɌȿɏɇɂɄɂ, Ʉ ɄɈɌɈɊɈɃ ɈɌɇɈɋɂɌɋə ɂɁɈȻɊȿɌȿɇɂȿ 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɥɨɦ ɤ ɨɛɥɚɫɬɢ ɫɢɫɬɟɦ ɝɭɫɟɧɢɱɧɵɯ ɦɨɞɭɥɟɣ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɬɚɤɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɵɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɦɟɫɬɨ ɤɨɥɟɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɢ, ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɨ, ɤ ɝɭɫɟ-

ɧɢɱɧɵɦ ɦɨɞɭɥɹɦ, ɢɦɟɸɳɢɦ ɩɟɪɟɞɧɢɟ ɢ ɡɚɞɧɢɟ ɤɨɥɟɫɚ ɢ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, 

ɨɞɢɧ ɜɨɫɩɪɢɧɢɦɚɸɳɢɣ ɧɚɝɪɭɡɤɭ, ɨɩɨɪɧɵɣ ɤɚɬɨɤ ɦɟɠɞɭ ɩɟɪɟɞɧɢɦ ɢ ɡɚɞɧɢɦ ɤɨ-
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ɥɟɫɚɦɢ, ɤɨɬɨɪɵɟ ɜɫɟ ɤɨɧɬɚɤɬɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɛɟɫɤɨɧɟɱɧɨɣ ɝɭɫɟɧɢɰɟɣ, 

ɩɪɨɯɨɞɹɳɟɣ ɜɨɤɪɭɝ ɤɨɥɟɫ, ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɜ ɞɜɢɠɟɧɢɟ 

ɜɞɨɥɶ ɝɪɭɧɬɚ. 

ɉɊȿȾɉɈɋɕɅɄɂ Ʉ ɋɈɁȾȺɇɂɘ ɂɁɈȻɊȿɌȿɇɂə 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɬɪɚɤɬɨɪɵ, ɤɨɦ-

ɛɚɣɧɵ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ, ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɬɪɚɫɥɹɯ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ɞɥɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɚɛɨɬ, ɢ ɢɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ 

ɞɪɭɝɢɟ ɪɚɛɨɱɢɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɤɪɭɩɧɨɝɨ ɪɚɡɦɟɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɦɧɨɠɟɫɬɜɚ ɪɚɡɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɝɪɭɧɬɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, 

ɭɤɚɡɚɧɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɤɨɥɟɫɚ ɫ ɲɢɧɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɨɩɢɪɚɸɬɫɹ ɧɚ ɝɪɭɧɬɟ. Ɉɞɧɚɤɨ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɫɰɟɩɥɟ-

ɧɢɹ ɫɢɫɬɟɦɵ ɝɭɫɟɧɢɱɧɵɯ ɦɨɞɭɥɟɣ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɢɥɢ «ɝɭɫɟɧɢɱɧɵɟ ɦɨ-

ɞɭɥɢ» ɢɥɢ «ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ») ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɦɟɫɬɨ ɤɨɥɟɫ ɫ ɲɢ-

ɧɚɦɢ, ɢ ɩɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɝɭɫɟɧɢɱɧɵɯ ɦɨɞɭɥɟɣ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɛяɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɫ ɝɪɭɧɬɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɨɩɨɪɭ 

ɞɥɹ ɜɟɫɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɫɢɬɭɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɜɹɡɧɭɬ ɜ ɝɪɹɡɢ ɢɥɢ ɞɪɭɝɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɦɹɝɤɨɝɨ ɝɪɭɧɬɚ. 

Ʉ ɩɪɨɛɥɟɦɚɦ, ɫ ɤɨɬɨɪɵɦɢ ɫɬɚɥɤɢɜɚɸɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɬɪɨɣɫɬɜɚ 

ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɨɬɧɨɫɢɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɝɭɫɟɧɢɱɧɵɦ ɦɨɞɭɥɟɦ, ɫɪɟɞɢ ɪɚɡɥɢɱɧɵɯ ɤɨ-

ɥɟɫ/ɤɚɬɤɨɜ. ɍɤɚɡɚɧɧɵɟ ɧɚɝɪɭɡɤɢ ɹɜɥɹɸɬɫɹ ɤɚɤ ɫɬɚɬɢɱɟɫɤɢɦɢ, ɬɚɤ ɢ ɞɢɧɚɦɢɱɟ-

ɫɤɢɦɢ, ɢ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. ɇɚ-

ɝɪɭɡɤɢ ɢɡɦɟɧɹɸɬɫɹ, ɤɨɝɞɚ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɧɟɪɨɜɧɨɦɭ 

ɝɪɭɧɬɭ, ɩɪɢ ɩɨɜɨɪɨɬɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɤɥɨɧɚ ɝɪɭɧɬɚ, 

ɩɨ ɤɨɬɨɪɨɦɭ ɩɟɪɟɦɟɳɚɟɬɫɹ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ. ȼ ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ ɜɫɟ ɤɨ-

ɥɟɫɚ/ɤɚɬɤɢ ɨɫɬɚɸɬɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɝɪɭɧɬɨɦ ɩɨɫɪɟɞɫɬɜɨɦ ɛɟɫɤɨɧɟɱɧɨɣ ɥɟɧɬɵ ɢ 

ɩɨɫɬɨɹɧɧɨ ɜɨɫɩɪɢɧɢɦɚɸɬ ɱɚɫɬɶ ɧɚɝɪɭɡɤɢ 

Ɉɞɢɧ ɝɭɫɟɧɢɱɧɵɣ ɦɨɞɭɥɶ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ-

ɝɪɭɡɤɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɪɚɜɧɨɦɟɪɧɨ, ɪɚɫɤɪɵɬ ɜ ɩɚɬɟɧɬɟ ɋɒȺ № 7,628,235 (SКЭгХОЫ 
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ɢ ɞɪ.), ɩɪɢɧɚɞɥɟɠɚɳɟɦ CLAAS IЧНЮЬЭЫТОЭОЭОМСЧТФ GЦЛH, υКНОЫСШЫЧ, Ƚɟɪɦɚɧɢɹ. 

Ɋɚɫɤɪɵɬɨ ɭɫɬɪɨɣɫɬɜɨ ɫ ɨɩɨɪɧɵɦ ɤɚɬɤɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɨɟ ɢɦɟ-

ɟɬ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɧɭ ɩɨɜɨɪɨɬɧɭɸ ɧɢɠɧɸɸ ɪɚɦɭ ɢ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɧɭ 

ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɨɜɨɪɨɬɧɭɸ ɧɢɠɧɸɸ ɪɚɦɭ, ɢ ɧɚ ɤɚɠɞɨɣ ɢɡ ɧɢɠɧɢɯ ɪɚɦ, ɩɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɧɨ ɩɨɥɟɜɨɟ ɤɨɥɟɫɨ ɪɚɡɦɟɳɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ. ɉɨ 

ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɧɚ ɧɢɠɧɹɹ ɪɚɦɚ ɫɦɨɧɬɢɪɨɜɚɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɧɚ 

ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ, ɢ ɭɤɚɡɚɧɧɚɹ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɧɢɠɧɹɹ ɪɚɦɚ ɫɦɨɧɬɢɪɨɜɚɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɧɚ ɭɤɚɡɚɧɧɨɣ, ɩɨ ɦɟɧɶ-

ɲɟɣ ɦɟɪɟ, ɨɞɧɨɣ ɩɨɜɨɪɨɬɧɨɣ ɪɚɦɟ 

Ⱦɪɭɝɨɣ ɝɭɫɟɧɢɱɧɵɣ ɦɨɞɭɥɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɪɚɫɤɪɵɬ ɜ ɨɩɭɛɥɢɤɨ-

ɜɚɧɧɨɣ ɡɚɹɜɤɟ ɧɚ ɩɚɬɟɧɬ ɋɒȺ № 2013/0154345 (SМСЮХЭг ɢ ɞɪ.), ɩɪɢɧɚɞɥɟɠɚɳɟɣ 

CLAAS SОХЛЬЭПКСЫОЧНО EЫЧЭОЦКЬМСТЧОЧ GЦЛH, HКЫЬОаТЧФОХ, Ƚɟɪɦɚɧɢɹ. Ɋɚɫɤɪɵɬ 

ɝɭɫɟɧɢɱɧɵɣ ɦɨɞɭɥɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɨɩɨɪ-

ɧɵɯ ɤɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɨɞɢɧ ɡɚ ɞɪɭɝɢɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ ɜɨɤɪɭɝ ɤɨɬɨɪɵɯ ɧɚɦɨɬɚɧɚ ɥɟɧɬɚ. Ʉɚɬɤɢ ɪɟɝɭɥɢɪɭɸɬɫɹ 

ɩɨɫɪɟɞɫɬɜɨɦ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɧɨɝɨ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɦɟɠɞɭ ɩɟɪ-

ɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ, ɜ ɤɨɬɨɪɨɣ ɜɫɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ ɧɚɝɪɭɠɟɧɵ, ɢ ɜɬɨɪɨɣ ɤɨɧɮɢ-

ɝɭɪɚɰɢɟɣ, ɜ ɤɨɬɨɪɨɣ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɧɚɪɭɠɧɵɣ ɤɚɬɨɤ ɢɡ ɨɩɨɪɧɵɯ ɤɚɬ-

ɤɨɜ ɪɚɡɝɪɭɠɟɧ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ ɩɨɞɚɟɬ ɷɧɟɪɝɢɸ ɩɪɢɜɨɞɚ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɇɚɤɨɩɢɬɟɥɶ ɷɧɟɪɝɢɢ «ɡɚɪɹɠɚɟɬɫɹ» ɩɨɫɪɟɞɫɬɜɨɦ 

ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɩɪɢɜɨɞɚ ɢ ɫɨɟɞɢɧɟɧ ɫ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɞɥɹ 

ɫɧɚɛɠɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɷɧɟɪɝɢɟɣ ɩɪɢɜɨɞɚ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɪɟ-

ɝɭɥɢɪɨɜɚɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ 

CLAAS ɬɚɤɠɟ ɢɦɟɟɬ ɥɢɧɟɣɤɭ ɩɪɨɞɭɤɬɨɜ LОбТШЧ TОЫЫК TЫКМ, ɤɨɬɨɪɚɹ ɜɤɥɸ-

ɱɚɟɬ ɜ ɫɟɛɹ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɢɡ ɭɤɚɡɚɧ-

ɧɵɯ ɩɪɨɛɥɟɦ. Ɉɞɧɚɤɨ ɧɢ ɨɞɧɚ ɢɡ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦ ɩɨ ɩɪɟɞɲɟɫɬɜɭɸɳɟɦɭ ɭɪɨɜ-

ɧɸ ɬɟɯɧɢɤɢ ɧɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ ɢɡ ɷɥɟɦɟɧɬɨɜ ɩɨ ɧɚɫɬɨɹɳɟɦɭ ɢɡɨɛɪɟɬɟɧɢɸ ɢ 

ɧɟ ɨɬɜɟɱɚɟɬ ɩɨɬɪɟɛɧɨɫɬɹɦ, ɭɤɚɡɚɧɧɵɦ ɜɵɲɟ. 

ɁȺȾȺɑɂ ɂɁɈȻɊȿɌȿɇɂə 
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Ɂɚɞɚɱɚ ɭɤɚɡɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɪɚɡɪɚɛɨɬɤɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ 

ɤɚɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɬɨɪɨɟ ɨɛɥɚɞɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɨɫɩɪɢɧɢɦɚɬɶ 

ɛɨɥɶɲɢɟ ɧɚɝɪɭɡɤɢ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɫɨɯɪɚɧɟɧɢɢ ɦɟɧɶɲɢɯ ɭɫɢɥɢɣ ɩɪɢ ɤɨɧ-

ɬɚɤɬɟ ɫ ɝɪɭɧɬɨɦ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɦɟɧɶɲɟɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɶ ɡɚ ɫɱɟɬ ɛɨɥɟɟ 

ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ. 

Ⱦɪɭɝɚɹ ɡɚɞɚɱɚ ɭɤɚɡɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨ-

ɞɭɥɹ ɩɨ ɢɡɨɛɪɟɬɟɧɢɸ ɫɨɫɬɨɢɬ ɜ ɦɢɧɢɦɢɡɚɰɢɢ ɧɟɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɦɚɫɫɵ ɭɫɬɪɨɣ-

ɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ. 

ȿɳɟ ɨɞɧɚ ɡɚɞɚɱɚ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫ-

ɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɢɡɨɛɪɟɬɟɧɢɸ ɫɨɫɬɨɢɬ ɜ ɜɵɩɨɥɧɟɧɢɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ 

ɤɚɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ «ɪɚɡɞɟɥɟɧɢɟ» ɢɡɦɟɧɟɧɢɣ 

ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɨɫɹɦɢ. 

ȿɳɟ ɨɞɧɚ ɡɚɞɚɱɚ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫ-

ɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɢɡɨɛɪɟɬɟɧɢɸ ɫɨɫɬɨɢɬ ɜ ɜɵɩɨɥɧɟɧɢɢ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱ-

ɧɨɝɨ ɦɨɞɭɥɹ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɥɟɫɚɯ/ɤɚɬɤɚɯ ɧɟ ɡɚɜɢɫɢɬ 

ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 

ȿɳɟ ɨɞɧɚ ɡɚɞɚɱɚ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫ-

ɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɢɡɨɛɪɟɬɟɧɢɸ ɫɨɫɬɨɢɬ ɜ ɜɵɩɨɥɧɟɧɢɢ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱ-

ɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɧɟɡɚɜɢɫɢɦɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɪɟɠɢɦɟ ɤɪɟɧɚ ɞɥɹ ɜɫɟɯ 

ɨɫɟɣ ɤɚɪɟɬɤɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɞɚɱɚ ɭɤɚɡɚɧɧɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɜɵɩɨɥɧɟɧɢɢ 

ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧɟɧɧɭɸ ɤɚɪɟɬɤɭ ɜ ɫɛɨɪɟ ɢ ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɧɟɡɚɜɢɫɢɦɭɸ ɩɪɢɫɩɨ-

ɫɨɛɥɹɟɦɨɫɬɶ ɤ ɞɜɢɠɟɧɢɸ ɤɚɪɟɬɤɢ ɫ ɤɪɟɧɨɦ. 

ɍɤɚɡɚɧɧɵɟ ɢ ɞɪɭɝɢɟ ɡɚɞɚɱɢ ɢɡɨɛɪɟɬɟɧɢɹ ɛɭɞɭɬ ɨɱɟɜɢɞɧɵɦɢ ɢɡ ɧɢɠɟɫɥɟ-

ɞɭɸɳɢɯ ɨɩɢɫɚɧɢɣ ɢ ɢɡ ɱɟɪɬɟɠɟɣ 

ɋɍɓɇɈɋɌɖ ɂɁɈȻɊȿɌȿɇɂə 

ɍɤɚɡɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ 

ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɝɭɫɟɧɢɱɧɨɦɭ ɦɨɞɭɥɸ, ɤɨɬɨɪɵɣ ɜɤɥɸ-
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ɱɚɟɬ ɜ ɫɟɛɹ ɪɚɦɭ, ɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ ɢ ɛɟɫɤɨɧɟɱɧɭɸ ɝɭɫɟɧɢɰɭ. ɍɫɬɪɨɣɫɬɜɨ ɩɨɞ-

ɜɟɫɤɢ ɤɚɪɟɬɤɢ ɩɨ ɢɡɨɛɪɟɬɟɧɢɸ ɫɨɞɟɪɠɢɬ: (1) ɤɚɪɟɬɤɭ ɜ ɫɛɨɪɟ, ɢɦɟɸɳɭɸ ɨɩɨɪɭ 

ɤɚɪɟɬɤɢ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɜɪɚɳɚɸɳɢɣɫɹ ɤɨɧɬɚɤɬɢɪɭɸɳɢɣ ɫ ɝɪɭɧɬɨɦ, 

ɨɩɨɪɧɵɣ ɤɚɬɨɤ ɧɚ ɧɟɣ ɢ ɩɟɪɟɞɧɸɸ ɢ ɡɚɞɧɸɸ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɱɚɫɬɢ ɨɩɨɪɵ ɤɚ-

ɪɟɬɤɢ; (2) ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɲɚɪɧɢɪɵ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɟ ɧɚ ɧɚɝɪɭɡɤɭ ɢ 

ɝɪɭɧɬ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɩɟɪɟ-

ɞɢ/ɧɚɡɚɞ, ɢ (3) ɩɟɪɟɞɧɢɣ ɢ ɡɚɞɧɢɣ ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɫɤɢ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟ-

ɟɬ ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɢ ɧɢɠɧɢɣ ɤɨɧɟɰ, ɩɪɢ ɷɬɨɦ ɜɟɪɯɧɢɟ ɤɨɧɰɵ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ 

ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤ 

ɩɟɪɜɨɦɭ ɢ ɜɬɨɪɨɦɭ ɲɚɪɧɢɪɚɦ ɩɨɞɜɟɫɤɢ, ɚ ɢɯ ɧɢɠɧɢɟ ɤɨɧɰɵ ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤ ɡɚɞɧɟɣ ɢ ɩɟɪɟɞɧɟɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ 

ɱɚɫɬɹɦ ɨɩɨɪɵ ɤɚɪɟɬɤɢ. 

Ɍɟɪɦɢɧ «ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɫɤɢ», ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ, ɨɬ-

ɧɨɫɢɬɫɹ ɤ ɤɨɦɩɨɧɟɧɬɚɦ ɜ ɫɢɫɬɟɦɟ ɩɨɞɜɟɫɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɩɪɭɝɭɸ 

ɫɢɥɭ ɢ/ɢɥɢ ɞɟɦɩɮɢɪɨɜɚɧɢɟ ɜ ɫɢɫɬɟɦɟ. 

Ɍɟɪɦɢɧ «ɤɨɧɬɚɤɬɢɪɭɸɳɢɣ ɫ ɝɪɭɧɬɨɦ», ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭ-

ɦɟɧɬɟ ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɥɟɫɚ, ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɨɥɟɫɨ ɨɩɢɪɚɟɬɫɹ ɧɚ ɝɪɭɧɬ ɱɟɪɟɡ ɛɟɫ-

ɤɨɧɟɱɧɭɸ ɝɭɫɟɧɢɰɭ, ɤɨɬɨɪɚɹ ɫɰɟɩɥɟɧɚ ɫ ɤɨɥɟɫɨɦ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ɍɟɪɦɢɧ «ɨɩɨɪɧɵɣ (-ɟ) ɤɚɬɨɤ (ɤɚɬɤɢ)», ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭ-

ɦɟɧɬɟ, ɨɬɧɨɫɢɬɫɹ ɤ ɨɞɧɨɦɭ ɢɥɢ ɛɨɥɟɟ ɤɚɬɤɚɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɨɩɨɪɭ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɜ ɫɪɟɞɧɟɣ ɤɨɧɬɚɤɬɢɪɭɸɳɟɣ ɫ ɝɪɭɧɬɨɦ ɡɨɧɟ ɝɭɫɟɧɢɱɧɨɝɨ 

ɦɨɞɭɥɹ, ɩɪɢ ɷɬɨɦ ɞɪɭɝɚɹ ɨɩɨɪɚ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɝɪɭɧɬɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɡɚɞɢ 

ɢ/ɢɥɢ ɫɩɟɪɟɞɢ ɨɬ ɨɩɨɪɧɨɝɨ (-ɵɯ) ɤɚɬɤɚ (-ɨɜ). 

ȼɵɪɚɠɟɧɢɟ «ɦɟɠɞɭ ɧɢɦɢ» ɩɪɢ ɭɩɨɦɢɧɚɧɢɢ ɩɨɥɨɠɟɧɢɹ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ 

ɫ ɝɪɭɧɬɨɦ, ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɩɨɪɧɵɟ ɤɚɬɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɡɚ ɩɟɪɟɞ-

ɧɢɦ (-ɢ) ɤɨɧɬɚɤɬɢɪɭɸɳɢɦ (-ɢ) ɫ ɝɪɭɧɬɨɦ ɤɨɥɟɫɨɦ (-ɚɦɢ) ɢ ɩɟɪɟɞ ɡɚɞɧɢɦ (-ɢ) 

ɤɨɧɬɚɤɬɢɪɭɸɳɢɦ (-ɢ) ɫ ɝɪɭɧɬɨɦ ɤɨɥɟɫɨɦ (-ɚɦɢ) ɜɞɨɥɶ ɧɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟ-

ɧɢɹ. 
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Ɍɟɪɦɢɧ «ɧɟɩɪɢɜɨɞɧɨɣ», ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ, ɨɬɧɨɫɢɬɫɹ 

ɤ ɤɨɥɟɫɭ, ɤɨɬɨɪɨɟ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɢɜɨɞɧɵɦ ɤɨɥɟɫɨɦ, ɧɨ ɜɪɚɳɚɟɬɫɹ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ 

ɟɝɨ ɤɨɧɬɚɤɬɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɛɟɫɤɨɧɟɱɧɨɣ ɝɭɫɟɧɢɰɟɣ. 

Ɍɟɪɦɢɧ «ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ», ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɭɤɚɡɚɧɧɨɦ 

ɞɨɤɭɦɟɧɬɟ ɜ ɨɬɧɨɲɟɧɢɢ ɲɚɪɧɢɪɨɜ ɩɨɞɜɟɫɤɢ, ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɨɥɨɠɟɧɢɹ ɩɨɞɨɛ-

ɧɵɯ ɲɚɪɧɢɪɨɜ ɧɚɞ ɝɪɭɧɬɨɦ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ, ɜɤɥɸɱɚɹ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ, ɢ ɡɚɜɢɫɹɬ ɨɬ ɪɟɥɶɟɮɚ ɝɪɭɧɬɚ ɩɨɞ ɝɭɫɟɧɢɰɟɣ ɢ ɨɬ ɫɭɦɦɚɪɧɨɣ 

ɧɚɝɪɭɡɤɢ ɧɚ ɝɭɫɟɧɢɱɧɵɣ ɦɨɞɭɥɶ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɟ ɩɪɢɱɢɧ 

Ɍɟɪɦɢɧ «ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɣ», ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ ɩɪɢ 

ɨɩɢɫɚɧɢɢ ɩɟɪɟɦɟɳɟɧɢɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɲɚɪɧɢɪɨɜ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɯ ɧɚ ɧɚ-

ɝɪɭɡɤɭ ɢ ɝɪɭɧɬ, ɨɬɧɨɫɢɬɫɹ ɤ ɬɨɦɭ, ɱɬɨ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɨɞɧɨɦ ɩɨɞɨɛɧɨɦ ɲɚɪɧɢɪɟ 

ɜɵɡɵɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɹ ɜɨ ɜɫɟɯ ɲɚɪɧɢɪɚɯ ɜ ɭɤɚɡɚɧɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. ɍɤɚɡɚɧɧɚɹ 

ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɚ ɧɚɥɢɱɢɟɦ ɠɟɫɬɤɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬ ɩɨɞɨɛɧɵɟ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɟ ɲɚɪɧɢɪɵ ɩɨɞɜɟɫɤɢ. 

ɉɟɪɟɦɟɳɟɧɢɹ ɩɨɞɨɛɧɵɯ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɯ ɲɚɪɧɢɪɨɜ ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɩɪɨɢɫɯɨɞɹɬ 

ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɢɦɟɸɬ ɨɞɧɭ ɢ ɬɭ ɠɟ ɜɟ-

ɥɢɱɢɧɭ; ɭɤɚɡɚɧɧɵɟ ɜɡɚɢɦɨɫɜɹɡɢ ɡɚɜɢɫɹɬ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɣ ɤɨɧɫɬɪɭɤɰɢɣ, ɫɨɟɞɢ-

ɧɹɸɳɢɯ ɩɨɞɨɛɧɵɟ ɲɚɪɧɢɪɵ ɩɨɞɜɟɫɤɢ. 

Ɉɩɪɟɞɟɥɟɧɧɵɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɟ ɜɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ 

ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɩɨ ɩɭɧɤɬɭ 1 ɮɨɪɦɭɥɵ ɢɡɨɛɪɟɬɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɤɥɸɱɚɸɬ 

ɜ ɫɟɛɹ ɬɪɟɬɢɣ ɲɚɪɧɢɪ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ, ɢ ɤɚɪɟɬɤɚ ɜ 

ɫɛɨɪɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɵɱɚɝ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ, ɤɨɬɨɪɵɣ ɩɪɢɫɨɟ-

ɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ (ɚ) ɧɚ ɞɢɫɬɚɥɶɧɨɦ ɤɨɧɰɟ ɪɵɱɚɝɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨ-

ɪɟ ɤ ɬɪɟɬɶɟɦɭ ɲɚɪɧɢɪɭ ɩɨɞɜɟɫɤɢ ɢ (Л) ɧɚ ɩɪɨɤɫɢɦɚɥɶɧɨɦ ɤɨɧɰɟ ɪɵɱɚɝɚ ɤɚɪɟɬɤɢ 

ɜ ɫɛɨɪɟ ɤ ɨɩɨɪɟ ɤɚɪɟɬɤɢ. ȼ ɧɟɤɨɬɨɪɵɯ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɩɨɜɨɪɨɬɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ ɜ ɩɟɪɜɨɦ ɢ 

ɜɬɨɪɨɦ ɲɚɪɧɢɪɚɯ ɩɨɞɜɟɫɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɩɨɥɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɟɫ-

ɩɟɱɟɧɢɹ ɩɨɜɨɪɨɬɚ, ɢɦɟɸɳɟɝɨ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ, ɢ ɡɚɞɧɹɹ 

ɢ ɩɟɪɟɞɧɹɹ ɩɨɜɨɪɨɬɧɵɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɱɚɫɬɢ ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜɵɩɨɥɧɟɧɵ ɫ 
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ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɨɪɨɬɚ, ɢɦɟɸɳɟɝɨ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɟ ɫɬɟɩɟ-

ɧɢ ɫɜɨɛɨɞɵ 

ȼ ɧɟɤɨɬɨɪɵɯ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ 

ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɭɤɚɡɚɧɧɵɣ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɨɩɨɪɧɵɣ ɤɚɬɨɤ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɩɟɪɟɞɧɢɣ ɨɩɨɪɧɵɣ ɤɚɬɨɤ ɢ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, 

ɨɞɢɧ ɡɚɞɧɢɣ ɨɩɨɪɧɵɣ ɤɚɬɨɤ, ɢ ɨɩɨɪɚ ɤɚɪɟɬɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ (ɚ) ɩɟɪɟɞɧɸɸ 

ɱɚɫɬɶ ɨɩɨɪɵ ɤɚɪɟɬɤɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɭɤɚɡɚɧɧɵɣ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɩɟɪɟɞ-

ɧɢɣ ɨɩɨɪɧɵɣ ɤɚɬɨɤ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɧɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɧɚ ɩɟ-

ɪɟɞɧɟɣ ɨɫɢ ɤɚɪɟɬɤɢ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɞɧɹɹ ɱɚɫɬɶ ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɩɟɪɟɞɧɸɸ ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɨɩɨɪɵ ɤɚɪɟɬɤɢ, ɢ (Л) ɡɚɞɧɸɸ ɱɚɫɬɶ ɨɩɨɪɵ ɤɚ-

ɪɟɬɤɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɭɤɚɡɚɧɧɵɣ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɡɚɞɧɢɣ ɨɩɨɪɧɵɣ ɤɚɬɨɤ, 

ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɧɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɧɚ ɡɚɞɧɟɣ ɨɫɢ ɤɚɪɟɬɤɢ, ɩɪɢ 

ɷɬɨɦ ɡɚɞɧɹɹ ɱɚɫɬɶ ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɞɧɸɸ ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ 

ɱɚɫɬɶ ɨɩɨɪɵ ɤɚɪɟɬɤɢ. 

ɇɟɤɨɬɨɪɵɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɟ ɜɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ, 

ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɚ ɩɟɪɟɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɚ, ɢ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɚ ɡɚɞɧɢɯ 

ɨɩɨɪɧɵɯ ɤɚɬɤɚ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɞɧɹɹ ɨɫɶ ɤɚɪɟɬɤɢ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɨɫɢ 

ɤɪɟɧɚ ɤɚɪɟɬɤɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɧɟɣ, ɢ ɡɚɞɧɹɹ ɨɫɶ ɤɚɪɟɬɤɢ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ 

ɧɚ ɡɚɞɧɟɣ ɨɫɢ ɤɪɟɧɚ ɤɚɪɟɬɤɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɧɟɣ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɟɞɧɹɹ ɢ ɡɚɞɧɹɹ ɱɚɫɬɢ 

ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɧɚ ɬɪɟɬɶɟɣ ɨɫɢ ɤɚɪɟɬɤɢ 

ɜ ɫɛɨɪɟ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɩɨɪɚ ɤɚɪɟɬɤɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɪɟɞɧɸɸ ɱɚɫɬɶ ɨɩɨɪɵ ɤɚɪɟɬɤɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ, 

ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɨɞɢɧ ɫɪɟɞɧɢɣ ɨɩɨɪɧɵɣ ɤɚɬɨɤ, ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɧɟɣ ɧɚ ɫɪɟɞ-

ɧɟɣ ɨɫɢ ɤɚɪɟɬɤɢ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɤɥɸɱɚɸɬ 

ɜ ɫɟɛɹ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɚ ɩɟɪɟɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɚ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɚ 

ɡɚɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɚ ɢ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɚ ɫɪɟɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɚ. ȼ ɭɤɚ-

ɡɚɧɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ (ɚ) ɩɟɪɟɞɧɹɹ ɨɫɶ ɤɚɪɟɬɤɢ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ 
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ɩɟɪɟɞɧɟɣ ɨɫɢ ɤɪɟɧɚ ɤɚɪɟɬɤɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɧɟɣ, (Л) ɫɪɟɞɧɹɹ ɨɫɶ ɤɚɪɟɬɤɢ 

ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ ɫɪɟɞɧɟɣ ɨɫɢ ɤɪɟɧɚ ɤɚɪɟɬɤɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɤ ɧɟɣ, ɢ (ɫ) 

ɡɚɞɧɹɹ ɨɫɶ ɤɚɪɟɬɤɢ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ ɡɚɞɧɟɣ ɨɫɢ ɤɪɟɧɚ ɤɚɪɟɬɤɢ, ɩɟɪɩɟɧɞɢɤɭ-

ɥɹɪɧɨɣ ɤ ɧɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɟɤɨɬɨɪɵɯ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɩɟɪɟɞɧɹɹ ɢ ɫɪɟɞɧɹɹ ɱɚɫɬɢ ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨ-

ɪɨɬɚ ɧɚ ɬɪɟɬɶɟɣ ɨɫɢ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ 

ȼ ɧɟɤɨɬɨɪɵɯ ɨɱɟɧɶ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣ-

ɫɬɜɚ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ ɩɨ ɢɡɨɛɪɟɬɟɧɢɸ ɤɚɠɞɵɣ ɢɡ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɷɥɟɦɟɧ-

ɬɨɜ ɩɨɞɜɟɫɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɩɪɭɝɨɣ ɫɢɥɵ. ȼ ɧɟɤɨɬɨɪɵɯ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɚɠɞɵɣ ɢɡ 

ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟ-

ɧɢɹ ɩɟɪɟɞɧɢɣ ɢ ɡɚɞɧɢɣ ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɫɤɢ ɧɚɯɨɞɹɬɫɹ ɜ ɨɛɳɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 

ɫɯɟɦɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɤɨɬɨɪɵɟ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɤɥɸɱɚ-

ɸɬ ɜ ɫɟɛɹ ɜɧɟɲɧɢɣ ɚɤɤɭɦɭɥɹɬɨɪ, ɤɨɬɨɪɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɫɨɟɞɢɧɟɧ ɫ ɨɛɳɟɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɨɣ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɦɧɨɠɟɫɬɜɨ ɨɩɨɪ-

ɧɵɯ ɤɚɬɤɨɜ, ɨɩɨɪɧɵɟ ɤɚɬɤɢ ɢɦɟɸɬ ɞɢɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɩɨ ɫɭɳɟɫɬɜɭ 

ɨɞɢɧɚɤɨɜɵɦɢ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɨɱɟɧɶ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɜɵɣ 

ɢ ɜɬɨɪɨɣ ɲɚɪɧɢɪɵ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɟ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ, ɧɟɡɚɜɢɫɢɦɨ 

ɪɟɚɝɢɪɭɸɬ ɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɢ ɝɪɭɧɬɚ. ȼ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɚɯ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɲɚɪɧɢɪɨɜ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢ-

ɪɭɸɳɢɯ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ, ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɦɢ. 

ɇɟɤɨɬɨɪɵɟ ɨɱɟɧɶ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɟ ɜɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɚɤɠɟ 

ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɬɪɟɬɢɣ ɲɚɪɧɢɪ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ, ɢ 

ɤɚɪɟɬɤɚ ɜ ɫɛɨɪɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɵɱɚɝ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ, ɩɪɢɫɨɟ-

ɞɢɧɟɧɧɵɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ (ɚ) ɧɚ ɞɢɫɬɚɥɶɧɨɦ ɤɨɧɰɟ ɪɵɱɚɝɚ ɤɚɪɟɬɤɢ ɜ 

ɫɛɨɪɟ ɤ ɬɪɟɬɶɟɦɭ ɲɚɪɧɢɪɭ ɩɨɞɜɟɫɤɢ ɢ (Л) ɧɚ ɩɪɨɤɫɢɦɚɥɶɧɨɦ ɤɨɧɰɟ ɪɵɱɚɝɚ ɤɚ-
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ɪɟɬɤɢ ɜ ɫɛɨɪɟ ɤ ɨɩɨɪɟ ɤɚɪɟɬɤɢ. ȼ ɩɨɞɨɛɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɟɦɟ-

ɳɟɧɢɹ ɲɚɪɧɢɪɨɜ ɩɨɞɜɟɫɤɢ ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɦɢ 

ɄɊȺɌɄɈȿ ɈɉɂɋȺɇɂȿ ɑȿɊɌȿɀȿɃ 

Ɏɢɝ.1Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɨɞɧɨɝɨ ɜɚɪɢɚɧɬɚ ɨɫɭ-

ɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɭɤɚɡɚɧ-

ɧɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ. 

Ɏɢɝ.1ȼ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟ-

ɧɢɹ ɩɨ ɮɢɝ.1Ⱥ, ɟɫɥɢ ɫɦɨɬɪɟɬɶ ɫɨ ɫɬɨɪɨɧɵ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɬɨɣ, ɤɨɬɨɪɚɹ ɩɨɤɚ-

ɡɚɧɚ ɧɚ ɮɢɝ.1Ⱥ. 

Ɏɢɝ.2 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɱɚɫɬɟɣ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟ-

ɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɮɢɝ.1Ⱥ ɢ 

1ȼ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɣ ɤɨɦɩɨɧɟɧɬɵ ɪɵɱɚɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɞɜɟɫɤɢ ɛɟɡ ɩɪɢɜɨɞ-

ɧɨɝɨ ɤɨɥɟɫɚ, ɛɟɫɤɨɧɟɱɧɨɣ ɩɨɥɢɦɟɪɧɨɣ ɝɭɫɟɧɢɰɵ, ɤɚɬɤɨɜ, ɪɚɦɵ ɢ ɷɥɟɦɟɧɬɨɜ 

ɩɨɞɜɟɫɤɢ 

Ɏɢɝ.3 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡ-

ɞɟɥɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.1Ⱥ ɢ 1ȼ. 

Ɏɢɝ.4 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ 

ɮɢɝ.1Ⱥ ɢ 1ȼ ɩɪɢ ɭɞɚɥɟɧɧɨɦ ɛɥɢɠɧɟɦ ɤɨɦɩɥɟɤɬɟ ɧɟɩɪɢɜɨɞɧɵɯ ɤɨɥɟɫ ɢ ɨɩɨɪɧɵɯ 

ɤɚɬɤɨɜ ɞɥɹ ɩɨɤɚɡɚ ɪɵɱɚɠɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

Ɏɢɝ.5 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɱɚɫɬɟɣ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɮɢɝ.1Ⱥ ɢ 1ȼ, ɩɨɤɚ-

ɡɵɜɚɸɳɢɣ ɤɨɦɩɨɧɟɧɬɵ ɪɵɱɚɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɞɜɟɫɤɢ ɛɟɡ ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ 

ɢ ɛɟɫɤɨɧɟɱɧɨɣ ɝɭɫɟɧɢɰɵ ɢ ɤɚɬɤɨɜ. 

Ɏɢɝ.6Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɱɚɫɬɟɣ ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜ 

ɫɛɨɪɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɜ ɭɫɬɪɨɣɫɬɜɟ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞ-

ɫɬɜɚ ɩɨ ɮɢɝ.1Ⱥ ɢ 1ȼ. 

Ɏɢɝ.6ȼ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɩɨ 

ɮɢɝ.6Ⱥ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ ɨɩɨɪɵ ɤɚɪɟɬɤɢ, ɩɨɜɟɪɧɭɬɭɸ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɡɚɞɧɟɣ ɱɚɫɬɢ ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜɨɤɪɭɝ ɬɪɟɬɶɟɣ ɨɫɢ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ. 
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Ɏɢɝ.7Ⱥ-7F ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɛɨɤɨɜɵɟ ɜɢɞɵ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ 

ɮɢɝ.1Ⱥ ɢ 1ȼ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɩɟɪɟɦɟɳɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɨɝɞɚ ɨɧ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɧɟɛɨɥɶɲɨɣ ɧɟɪɨɜɧɨɫɬɢ ɧɚ 

ɬɪɚɟɤɬɨɪɢɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ. Ɏɢɝ.7Ⱥ ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨ-

ɞɭɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɫɛɥɢɠɟɧɢɟɦ ɫ ɧɟɪɨɜɧɨɫɬɶɸ. 

Ɏɢɝ.7ȼ ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɫ ɟɝɨ ɩɟɪɟɞɧɢɦɢ ɧɟ-

ɩɪɢɜɨɞɧɵɦɢ ɤɨɥɟɫɚɦɢ ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ. 

Ɏɢɝ.7ɋ ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɫ ɟɝɨ ɩɟɪɟɞɧɢɦɢ 

ɨɩɨɪɧɵɦɢ ɤɚɬɤɚɦɢ ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ. 

Ɏɢɝ.7D ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɫ ɟɝɨ ɫɪɟɞɧɢɦɢ ɨɩɨɪ-

ɧɵɦɢ ɤɚɬɤɚɦɢ ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ. 

Ɏɢɝ.7ȿ ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɫ ɟɝɨ ɡɚɞɧɢɦɢ ɨɩɨɪ-

ɧɵɦɢ ɤɚɬɤɚɦɢ ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ. 

Ɏɢɝ.7F ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɫ ɟɝɨ ɡɚɞɧɢɦɢ ɧɟɩɪɢ-

ɜɨɞɧɵɦɢ ɤɨɥɟɫɚɦɢ ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ. 

Ɏɢɝ.8Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ 

ɮɢɝ.1Ⱥ ɢ 1ȼ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɣ ɩɟɪɟɦɟɳɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɨɝɞɚ ɨɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɩɨɞɴɟɦɟ. 

Ɏɢɝ.8ȼ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ 

ɮɢɝ.1Ⱥ ɢ 1ȼ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɣ ɩɟɪɟɦɟɳɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɨɝɞɚ ɨɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɫɩɭɫɤɟ. 

Ɏɢɝ.9 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɯɟɦɚɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ 

ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɟ. 

Ɏɢɝ.10 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟ-

ɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.1Ⱥ ɢ 1ȼ, ɢɥɥɸɫɬɪɢɪɭɸɳɟɟ ɜɨɫɩɪɢɧɢɦɚɟɦɭɸ ɧɚɝɪɭɡɤɭ FL ɢ 

ɩɹɬɶ ɩɨɥɭɱɚɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɝɪɭɡɨɤ F1-F5 ɧɚ ɤɨɥɟɫɚ/ɤɚɬɤɢ. 

Ɏɢɝ.11 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ (ɚɧɚɥɨɝɢɱɧɵɣ ɮɢɝ.4) ɩɟɪɜɨɝɨ 

ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɭɤɚɡɚɧɧɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜ-
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ɥɟɧɢɹ ɚɧɚɥɨɝɢɱɟɧ ɜɚɪɢɚɧɬɭ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.4, ɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɨɥɶɤɨ 

ɩɟɪɟɞɧɢɣ ɢ ɡɚɞɧɢɣ ɨɩɨɪɧɵɟ ɤɚɬɤɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɦɨɞɢɮɢɤɚɰɢɹɦɢ ɤɨɦ-

ɩɨɧɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɢɫɬɟɦɟ ɩɨɞɜɟɫɤɢ. 

Ɏɢɝ.12 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ (ɚɧɚɥɨɝɢɱɧɵɣ ɮɢɝ.4) ɜɬɨɪɨɝɨ 

ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɭɤɚɡɚɧɧɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜ-

ɥɟɧɢɹ ɚɧɚɥɨɝɢɱɟɧ ɜɚɪɢɚɧɬɭ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.11, ɧɨ ɧɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚ-

ɬɹɠɧɨɣ ɷɥɟɦɟɧɬ, ɢ ɩɟɪɟɞɧɢɣ ɧɟɩɪɢɜɨɞɧɨɣ ɭɡɟɥ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɨɥɶɤɨ ɩɟɪɟɞ-

ɧɟɟ ɧɟɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ. 

Ɏɢɝ.13 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ (ɚɧɚɥɨɝɢɱɧɵɣ ɮɢɝ.4) ɬɪɟɬɶɟɝɨ 

ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɭɤɚɡɚɧɧɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜ-

ɥɟɧɢɹ ɚɧɚɥɨɝɢɱɟɧ ɜɚɪɢɚɧɬɭ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.4, ɧɨ ɧɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚ-

ɬɹɠɧɨɣ ɷɥɟɦɟɧɬ, ɢ ɩɟɪɟɞɧɢɣ ɧɟɩɪɢɜɨɞɧɨɣ ɭɡɟɥ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɨɥɶɤɨ ɩɟɪɟɞ-

ɧɟɟ ɧɟɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ 

Ɏɢɝ.14 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ (ɚɧɚɥɨɝɢɱɧɵɣ ɮɢɝ.4) ɱɟɬɜɟɪɬɨɝɨ 

ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɭɤɚɡɚɧɧɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜ-

ɥɟɧɢɹ ɚɧɚɥɨɝɢɱɟɧ ɜɚɪɢɚɧɬɭ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.13, ɧɨ ɧɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɬɪɟɬɶɸ ɨɫɶ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ. 

Ɏɢɝ.15Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɱɚɫɬɟɣ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɮɢɝ.1 ɞɥɹ ɢɥɥɸɫɬ-

ɪɚɰɢɢ ɞɟɬɚɥɢ ɤɨɧɰɚ ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

Ɏɢɝ.15ȼ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɢɞ ɜ ɪɚɡɪɟɡɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɮɢɝ.15Ⱥ. 

Ɏɢɝ.15ɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɱɚɫɬɢ ɜɢɞɚ ɩɨ 

ɮɢɝ.15ȼ, ɤɨɧɤɪɟɬɧɨ ɩɨɤɚɡɵɜɚɸɳɟɟ ɤɨɧɟɰ ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

Ɏɢɝ.16 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɚɛɥɢɰɭ ɫɫɵɥɨɱɧɵɯ ɩɨɡɢɰɢɣ ɞɥɹ ɤɨɦɩɨɧɟɧɬɨɜ 

ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɯ ɧɚ ɮɢɝ.1Ⱥ-15ɋ ɢ 17Ⱥ-20, ɢ ɞɥɹ ɫɢɥ, 

ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɱɟɪɬɟɠɚɯ. 
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Ɏɢɝ.17Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɚɛɥɢɰɭ ɪɚɡɦɟɪɨɜ ɞɥɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜ ɤɚɱɟ-

ɫɬɜɟ ɩɪɢɦɟɪɚ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

Ɏɢɝ.17ȼ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɪɭɩɩɭ ɢɡ ɩɹɬɢ ɬɚɛɥɢɰ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɯ 

ɩɹɬɶ ɪɚɡɧɵɯ ɫɨɜɨɤɭɩɧɨɫɬɟɣ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɢɜɟɞɟɧɧɨɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɭɫɬ-

ɪɨɣɫɬɜɨ ɩɨ ɮɢɝ.17Ⱥ ɢ ɩɹɬɶ ɩɨɥɭɱɚɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɧɚɝɪɭ-

ɡɨɤ. 

Ɏɢɝ.18 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɩɹɬɨɝɨ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ 

ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɫɬɪɨɣ-

ɫɬɜɨ ɩɨɞɜɟɫɤɢ ɤɚɪɟɬɤɢ, ɜ ɤɨɬɨɪɨɦ ɩɟɪɟɦɟɳɟɧɢɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɲɚɪɧɢɪɨɜ 

ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɯ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ, ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɦɢ. 

Ɏɢɝ.19 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɢɞ ɫɛɨɤɭ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜ-

ɥɟɧɢɹ ɩɨ ɮɢɝ.18 

ɉɈȾɊɈȻɇɕȿ ɈɉɂɋȺɇɂə ɉɊȿȾɉɈɑɌɂɌȿɅɖɇɕɏ ȼȺɊɂȺɇɌɈȼ 

ɈɋɍɓȿɋɌȼɅȿɇɂə ɂɁɈȻɊȿɌȿɇɂə 

Ɏɢɝ.1Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɜɚɪɢɚɧɬɚ 10 ɨɫɭɳɟɫɬɜ-

ɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɭɤɚɡɚɧɧɨɦɭ 

ɢɡɨɛɪɟɬɟɧɢɸ. (ɉɪɢ ɭɩɨɦɢɧɚɧɢɢ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɢ ɫɚɦɨ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɦɨɝɭɬ 

ɛɵɬɶ ɭɩɨɦɹɧɭɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɫɫɵɥɨɱɧɨɣ ɩɨɡɢɰɢɢ. ɋɥɟɞɨ-

ɜɚɬɟɥɶɧɨ, ɧɚɩɪɢɦɟɪ, «ɜɚɪɢɚɧɬ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ» ɢ «ɭɫɬɪɨɣɫɬɜɨ 10 ɝɭɫɟɧɢɱɧɨɝɨ 

ɦɨɞɭɥɹ» ɨɬɧɨɫɹɬɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɭɫɬɪɨɣɫɬɜɭ.) ȼɚɪɢɚɧɬ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɦɭ 12 ɦɨɞɭɥɹ, ɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ 14, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɟɧɨ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ 12, ɩɪɢ ɷɬɨɦ ɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ 

ɢɦɟɟɬ ɨɫɶ 16 ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɫ ɝɪɭɧɬɨɦ, ɩɟɪɟɞɧɢɟ ɤɨɥɟɫɚ 

18 ɢ ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɫ ɝɪɭɧɬɨɦ, ɡɚɞɧɢɟ ɤɨɥɟɫɚ 20 ɢ ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɫ ɝɪɭɧ-

ɬɨɦ, ɨɩɨɪɧɵɟ ɤɚɬɤɢ 56, 60 ɢ 64 ɢ ɛɟɫɤɨɧɟɱɧɭɸ ɝɭɫɟɧɢɰɭ 22, ɤɨɬɨɪɚɹ ɩɪɨɯɨɞɢɬ 

ɜɨɤɪɭɝ ɤɨɥɟɫ/ɤɚɬɤɨɜ 14, 18, 20, 56, 60, 64 ɢ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ 

ɟɟ ɫɰɟɩɥɟɧɢɹ ɫ ɩɪɢɜɨɞɧɵɦ ɤɨɥɟɫɨɦ 14 
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Ɏɢɝ.1ȼ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱ-

ɧɨɝɨ ɦɨɞɭɥɹ ɩɨ ɮɢɝ.1Ⱥ, ɟɫɥɢ ɫɦɨɬɪɟɬɶ ɫɨ ɫɬɨɪɨɧɵ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɬɨɣ, ɤɨɬɨ-

ɪɚɹ ɩɨɤɚɡɚɧɚ ɧɚ ɮɢɝ.1Ⱥ. Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɮɢɝ.1ȼ, ɭɫɬɪɨɣɫɬɜɨ 10 ɝɭɫɟɧɢɱɧɨɝɨ 

ɦɨɞɭɥɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɨɟɞɢɧɟɧɢɟ 11 ɫ ɬɪɚɧɫɩɨɪɬɧɵɦ ɫɪɟɞɫɬɜɨɦ, ɜ ɡɨɧɟ ɤɨɬɨ-

ɪɨɝɨ ɭɫɬɪɨɣɫɬɜɨ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɩɪɢɫɨɟɞɢɧɟɧɨ ɤ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɫɪɟɞɫɬ-

ɜɭ, ɢ ɤɨɪɨɛɤɭ 14Р ɩɟɪɟɞɚɱ, ɤɨɬɨɪɚɹ ɩɨɥɭɱɚɟɬ ɷɧɟɪɝɢɸ ɨɬ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬ-

ɜɚ ɩɨɫɪɟɞɫɬɜɨɦ ɜɯɨɞɧɨɝɨ ɜɚɥɚ 14ɪ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 

ȼ ɜɚɪɢɚɧɬɟ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɟɞɧɢɟ ɤɨɥɟɫɚ 18 ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟ-

ɪɟɞɧɢɟ ɧɟɩɪɢɜɨɞɧɵɟ ɤɨɥɟɫɚ 18, ɢ ɡɚɞɧɢɟ ɤɨɥɟɫɚ 20 ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɡɚɞɧɢɟ 

ɧɟɩɪɢɜɨɞɧɵɟ ɤɨɥɟɫɚ 20. ȼ ɧɟɤɨɬɨɪɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɝɭ-

ɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɪɚɫɤɪɵɬɵɯ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɱɬɨ ɩɟ-

ɪɟɞɧɟɟ ɢɥɢ ɡɚɞɧɟɟ ɤɨɥɟɫɨ ɦɨɠɟɬ ɬɚɤɠɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɧɨɝɨ 

ɤɨɥɟɫɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɜɚɪɢɚɧɬɟ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɟɫɤɨɧɟɱɧɚɹ ɝɭɫɟɧɢɰɚ 22 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɫɤɨɧɟɱɧɭɸ ɩɨɥɢɦɟɪɧɭɸ ɝɭɫɟɧɢɰɭ 22. ɉɪɟɞɭɫɦɨɬɪɟɧɨ, 

ɱɬɨ ɛɟɫɤɨɧɟɱɧɚɹ ɝɭɫɟɧɢɰɚ 22 ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɚ ɢɡ ɫɚɦɵɯ ɪɚɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ, 

ɬɚɤɢɟ ɤɚɤ ɢɡɜɟɫɬɧɵ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɧɟɤɨɬɨɪɵɯ ɝɭɫɟɧɢɱɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɪɟɞɫɬɜɚɯ. Ʉɨɧɤɪɟɬɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ ɛɟɫɤɨɧɟɱɧɨɣ ɝɭɫɟɧɢɰɵ ɧɟ ɹɜɥɹ-

ɸɬɫɹ ɝɥɚɜɧɵɦɢ ɞɥɹ ɢɞɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ. 

Ɉɩɨɪɧɵɟ ɤɚɬɤɢ 56 ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ, ɨɩɨɪɧɵɟ 

ɤɚɬɤɢ 60 ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɡɚɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ, ɢ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 64 ɩɪɟɞ-

ɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɪɟɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ. Ɉɩɨɪɧɵɟ ɤɚɬɤɢ 56, 60 ɢ 64 ɩɪɟɞɫɬɚɜ-

ɥɹɸɬ ɫɨɛɨɣ ɱɚɫɬɶ ɤɚɪɟɬɤɢ 46 ɜ ɫɛɨɪɟ. ȼɚɪɢɚɧɬ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɚɤɠɟ ɜɤɥɸɱɚ-

ɟɬ ɜ ɫɟɛɹ ɩɟɪɟɞɧɢɣ ɪɵɱɚɝ 24 ɩɨɞɜɟɫɤɢ, ɡɚɞɧɢɣ ɪɵɱɚɝ 34 ɩɨɞɜɟɫɤɢ, ɩɟɪɟɞɧɢɣ 

ɷɥɟɦɟɧɬ 68 ɩɨɞɜɟɫɤɢ, ɡɚɞɧɢɣ ɷɥɟɦɟɧɬ 70 ɩɨɞɜɟɫɤɢ ɢ ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ 106. ɉɟ-

ɪɟɞɧɢɣ ɷɥɟɦɟɧɬ 68 ɩɨɞɜɟɫɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɪɯɧɢɣ ɤɨɧɟɰ 68U ɢ ɧɢɠɧɢɣ ɤɨ-

ɧɟɰ 68L, ɢ ɡɚɞɧɢɣ ɷɥɟɦɟɧɬ 70 ɩɨɞɜɟɫɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɪɯɧɢɣ ɤɨɧɟɰ 70U ɢ 

ɧɢɠɧɢɣ ɤɨɧɟɰ 70L. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɱɧɹ ɢ ɫɫɵɥɨɱɧɵɯ ɩɨɡɢɰɢɣ ɜɟɪɯɧɢɯ ɤɨɧ-
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ɰɨɜ ɢ ɧɢɠɧɢɯ ɤɨɧɰɨɜ ɤɨɧɤɪɟɬɧɨ ɩɨɤɚɡɚɧɨ ɧɚ ɮɢɝ.4 ɢ 18-19 ɢ ɪɚɫɫɦɨɬɪɟɧɨ ɜ ɨɬ-

ɧɨɲɟɧɢɢ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.18-19 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɜɩɟɪɟɞ ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɩɨ ɜɚɪɢɚɧɬɭ 10 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ (ɢ ɞɪɭɝɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧ-

ɧɵɯ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɟɞɧɢɦɢ ɧɟɩɪɢɜɨɞɧɵɦɢ ɤɨɥɟɫɚɦɢ 

18, ɧɚɯɨɞɹɳɢɦɢɫɹ ɩɟɪɟɞ ɡɚɞɧɢɦɢ ɧɟɩɪɢɜɨɞɧɵɦɢ ɤɨɥɟɫɚɦɢ 20. Ɏɢɝ.4 ɜɤɥɸɱɚɟɬ 

ɜ ɫɟɛɹ ɫɬɪɟɥɤɭ 122, ɭɤɚɡɵɜɚɸɳɭɸ ɧɚɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ, ɩɪɢɦɟɧɢɦɨɟ ɞɥɹ 

ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɟɪɟɞɧɢɦɢ ɢ ɡɚɞɧɢɦɢ ɤɨɦɩɨ-

ɧɟɧɬɚɦɢ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ. 

Ɏɢɝ.2-6ȼ ɢɥɥɸɫɬɪɢɪɭɸɬ ɭɫɬɪɨɣɫɬɜɨ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɢ ɪɚɡɧɵɟ ɭɡ-

ɥɵ, ɨɛɪɚɡɭɸɳɢɟ ɟɝɨ ɱɚɫɬɢ, ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɚɯ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɛɨɥɟɟ ɱɟɬɤɨ 

ɪɚɡɥɢɱɧɵɟ ɚɫɩɟɤɬɵ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ. Ɏɢɝ.2 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨ-

ɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɢɥɥɸɫɬ-

ɪɢɪɭɸɳɢɣ ɪɹɞ ɤɨɦɩɨɧɟɧɬɨɜ ɪɵɱɚɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɞɜɟɫɤɢ ɛɟɡ ɩɪɢɜɨɞɧɨɝɨ 

ɤɨɥɟɫɚ 14, ɝɭɫɟɧɢɰɵ 22, ɩɟɪɟɞɧɢɯ ɧɟɩɪɢɜɨɞɧɵɯ ɤɨɥɟɫ 18, ɡɚɞɧɢɯ ɧɟɩɪɢɜɨɞɧɵɯ 

ɤɨɥɟɫ 20, ɩɟɪɟɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 56, ɡɚɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 60, ɫɪɟɞɧɢɯ 

ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 64, ɪɚɦɵ 12, ɩɟɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ 68 ɩɨɞɜɟɫɤɢ, ɡɚɞɧɟɝɨ ɷɥɟɦɟɧɬɚ 

70 ɩɨɞɜɟɫɤɢ ɢ ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ 106. Ɏɢɝ.3 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɬɟɠ ɜ ɩɟɪ-

ɫɩɟɤɬɢɜɟ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡɞɟɥɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨ-

ɝɨ ɦɨɞɭɥɹ. 

Ɏɢɝ.4 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɫ ɭɞɚɥɟɧɧɵɦ ɛɥɢɠɧɢɦ (ɧɚ ɱɟɪɬɟɠɟ) ɤɨɦɩɥɟɤɬɨɦ ɧɟɩɪɢɜɨɞɧɵɯ ɤɨɥɟɫ 18 ɢ 20 ɢ 

ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 56, 60 ɢ 64, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɪɚɡɥɢɱɧɵɟ ɷɥɟɦɟɧɬɵ ɜɚɪɢɚɧɬɚ 10 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɨɥɟɟ ɱɟɬɤɨ. 

Ɏɢɝ.5 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ 

ɦɨɞɭɥɹ. Ⱥɧɚɥɨɝɢɱɧɨ ɮɢɝ.2, ɮɢɝ.5 ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɭɫɬ-

ɪɨɣɫɬɜɚ 10 ɩɪɢ ɧɟɩɨɤɚɡɚɧɧɵɯ ɧɟɤɨɬɨɪɵɯ ɤɨɦɩɨɧɟɧɬɚɯ, ɱɬɨɛɵ ɭɥɭɱɲɢɬɶ ɜɢɞɢ-

ɦɨɫɬɶ ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
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ɢɝ.6Ⱥ ɢ 6ȼ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɱɟɪɬɟɠɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɱɚɫɬɟɣ ɨɩɨɪɵ ɤɚ-

ɪɟɬɤɢ 46 ɜ ɫɛɨɪɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɜ ɭɫɬɪɨɣɫɬɜɟ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɬɪɚɧɫ-

ɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɛɟɡ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 56, 60 ɢ 64. Ɏɢɝ.6Ⱥ ɢɥɥɸɫɬɪɢɪɭɟɬ ɨɩɨɪɭ 

48 ɤɚɪɟɬɤɢ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɭɫɬɪɨɣɫɬɜɨ 10 ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɥɨɫ-

ɤɨɦ ɭɱɚɫɬɤɟ ɝɪɭɧɬɚ. Ɏɢɝ.6ȼ ɢɥɥɸɫɬɪɢɪɭɟɬ ɨɩɨɪɭ 48 ɤɚɪɟɬɤɢ ɜ ɫɢɬɭɚɰɢɢ, ɤɚɤ 

ɛɭɞɬɨ ɭɫɬɪɨɣɫɬɜɨ 10 ɧɚɯɨɞɢɬɫɹ ɧɚ ɧɟɪɨɜɧɨɦ ɝɪɭɧɬɟ, ɞɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɧɟɤɨɬɨ-

ɪɵɯ ɢɡ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ, ɞɨɫɬɭɩɧɵɯ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɩɨɪɵ 48 ɤɚɪɟɬɤɢ ɜ ɤɚ-

ɪɟɬɤɟ 46 ɜ ɫɛɨɪɟ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɢɠɟ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨ-

ɤɭɦɟɧɬɟ 

ɇɢɠɟɩɪɢɜɟɞɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɨɬɧɨɫɢɬɫɹ 

ɤ ɮɢɝ.1Ⱥ-6ȼ ɜɦɟɫɬɟ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɜɫɟɯ ɱɟɪɬɟɠɚɯ ɫɢɦɜɨɥ «+» ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɨɫɢ ɜɪɚɳɟɧɢɹ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɬɟɪɦɢɧ «ɨɫɶ», ɢɫɩɨɥɶ-

ɡɭɟɦɵɣ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ, ɨɬɧɨɫɢɬɫɹ ɤ ɨɫɢ ɩɨɜɨɪɨɬɚ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɧɟɨɛɯɨɞɢɦɭɸ ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɞɪɭɝɢɟ ɤɨɦɩɨɧɟɧɬɵ ɞɥɹ ɨɛɟɫɩɟɱɟ-

ɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɨɪɨɬɚ/ɜɪɚɳɟɧɢɹ ɜɨɤɪɭɝ ɬɚɤɨɣ ɨɫɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɨɫɶ 

16 ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ, ɜɨɤɪɭɝ ɤɨɬɨɪɨɣ ɜɪɚɳɚɟɬɫɹ ɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ 14, ɨɛɨɡɧɚ-

ɱɟɧɚ ɧɚ ɮɢɝ.4 ɫɢɦɜɨɥɨɦ «+». ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɱɚɫɬɢ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

(ɧɟɩɨɤɚɡɚɧɧɨɣ), ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɪɚɳɟɧɢɹ ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ 14 ɜɨ-

ɤɪɭɝ ɨɫɢ 16, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɦɩɨɧɟɧɬ ɜɚɪɢɚɧɬɚ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ. ȼ 

ɲɟɫɬɢ ɫɥɭɱɚɹɯ ɜ ɪɚɦɤɚɯ ɜɚɪɢɚɧɬɚ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɢɦɜɨɥ «+» ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɬɨɱɤɭ ɩɨɜɨɪɨɬɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɟɟ ɨɞɧɨɣ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ. ɗɬɨ ɩɨɤɚɡɚɧɨ ɩɨɫɪɟɞɫɬɜɨɦ (ɚ) ɧɚɡɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɟɝɨ 

ɬɟɪɦɢɧ «ɬɨɱɤɚ ɩɨɜɨɪɨɬɚ» (ЩТЯШЭ), ɚ ɧɟ «ɨɫɶ» (КбТЬ), ɢ (Л) ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɫɵ-

ɥɨɱɧɨɣ ɩɨɡɢɰɢɢ, ɡɚɤɚɧɱɢɜɚɸɳɟɣɫɹ ɛɭɤɜɨɣ ʺЩʺ. ɍɤɚɡɚɧɧɵɦɢ ɫɥɭɱɚɹɦɢ ɹɜɥɹɸɬɫɹ 

82ɪ, 84ɪ, 86ɪ, 88ɪ, 112ɪ ɢ 116ɪ. Ʉɚɤ ɨɩɢɫɚɧɨ ɩɨɡɞɧɟɟ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ, 

ɩɨɞɨɛɧɨɟ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɦɨɠɟɬ 

ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɚɪɨɜɵɯ ɨɩɨɪ. ɋɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ, 

ɱɬɨ ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɞɨɛɧɵɟ «ɬɨɱ-

ɤɢ ɩɨɜɨɪɨɬɚ» ɦɨɝɭɬ ɬɚɤɠɟ ɛɵɬɶ ɩɪɨɫɬɨ ɨɫɹɦɢ, ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɦɢ ɞɥɹ ɜɪɚ-
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ɳɟɧɢɹ/ɩɨɜɨɪɨɬɚ ɫ ɨɞɧɨɣ ɫɬɟɩɟɧɶɸ ɫɜɨɛɨɞɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɪɦɢɧɚ «ɬɨɱɤɚ ɩɨ-

ɜɨɪɨɬɚ» ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɨɛɴɟɦɚ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ 

ɞɜɢɠɟɧɢɟɦ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ ɜ ɩɨɞɨɛɧɵɯ ɦɟɫɬɚɯ ɜ ɜɚɪɢɚɧɬɚɯ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ, ɢɦɟɸɳɢɯ ɩɨɞɨɛɧɵɟ ɬɨɱɤɢ ɩɨɜɨɪɨɬɚ 

ɋɪɟɞɧɢɣ ɪɵɱɚɝ 24 ɩɨɞɜɟɫɤɢ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɪɚɦɟ 12 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨ-

ɜɨɪɨɬɚ ɧɚ ɨɫɢ 26 ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɢ ɩɪɨɯɨɞɢɬ ɜɩɟɪɟɞ ɞɨ ɞɢɫɬɚɥɶɧɨɝɨ ɤɨɧɰɚ 28 

ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ, ɧɚ ɤɨɬɨɪɨɦ ɭɡɟɥ 30 ɫ ɩɟɪɟɞɧɢɦɢ ɤɨɥɟɫɚɦɢ ɡɚɤɪɟɩɥɟɧ ɫ ɜɨɡ-

ɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ. ȼ ɭɫɬɪɨɣɫɬɜɟ 10 ɭɡɟɥ 30 ɫ ɩɟɪɟɞɧɢɦɢ ɤɨɥɟɫɚɦɢ ɬɚɤɠɟ ɧɚ-

ɡɜɚɧ ɩɟɪɟɞɧɢɦ ɧɟɩɪɢɜɨɞɧɵɦ ɭɡɥɨɦ 30, ɩɨɫɤɨɥɶɤɭ ɜ ɭɫɬɪɨɣɫɬɜɟ 10 ɩɟɪɟɞɧɟɟ ɤɨ-

ɥɟɫɨ 18 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɟɞɧɟɟ ɧɟɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ 18. ɉɟɪɟɞɧɢɣ ɪɵɱɚɝ 

24 ɩɨɞɜɟɫɤɢ ɩɪɨɯɨɞɢɬ ɧɚɡɚɞ ɞɨ ɡɚɞɧɟɝɨ ɤɨɧɰɚ 32 ɩɨɞɜɟɫɤɢ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚ-

ɡɨɦ, ɡɚɞɧɢɣ ɪɵɱɚɝ 34 ɩɨɞɜɟɫɤɢ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɪɚɦɟ 12 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨ-

ɬɚ ɧɚ ɨɫɢ 36 ɡɚɞɧɟɝɨ ɪɵɱɚɝɚ ɢ ɩɪɨɯɨɞɢɬ ɧɚɡɚɞ ɞɨ ɞɢɫɬɚɥɶɧɨɝɨ ɤɨɧɰɚ 38 ɡɚɞɧɟɝɨ 

ɪɵɱɚɝɚ, ɧɚ ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɟɧ ɭɡɟɥ 42 ɫ ɡɚɞɧɢɦɢ ɤɨɥɟɫɚɦɢ. ȼ ɭɫɬɪɨɣɫɬɜɟ 10 ɭɡɟɥ 

42 ɫ ɡɚɞɧɢɦɢ ɤɨɥɟɫɚɦɢ ɬɚɤɠɟ ɧɚɡɜɚɧ ɡɚɞɧɢɦ ɧɟɩɪɢɜɨɞɧɵɦ ɭɡɥɨɦ 42, ɩɨɫɤɨɥɶɤɭ 

ɜ ɭɫɬɪɨɣɫɬɜɟ 10 ɡɚɞɧɟɟ ɤɨɥɟɫɨ 20 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɞɧɟɟ ɧɟɩɪɢɜɨɞɧɨɟ ɤɨɥɟ-

ɫɨ 20. 

ȼ ɜɚɪɢɚɧɬɟ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɡɚɞɧɢɣ ɧɟɩɪɢɜɨɞɧɨɣ ɭɡɟɥ 42 ɫɨɞɟɪɠɢɬ 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚɞɧɢɟ ɧɟɩɪɢɜɨɞɧɵɟ ɤɨɥɟɫɚ 20, ɤɨɬɨɪɵɟ ɡɚɤɪɟɩɥɟɧɵ ɫ ɜɨɡ-

ɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɧɚ ɨɫɢ 118 ɡɚɞɧɢɯ ɧɟɩɪɢɜɨɞɧɵɯ ɤɨɥɟɫ. Ɂɚɞɧɢɣ ɪɵɱɚɝ 34 

ɩɨɞɜɟɫɤɢ ɩɪɨɯɨɞɢɬ ɜɩɟɪɟɞ ɞɨ ɩɟɪɟɞɧɟɝɨ ɤɨɧɰɚ 40 ɩɨɞɜɟɫɤɢ. ȼ ɜɚɪɢɚɧɬɟ 10 ɨɫɭ-

ɳɟɫɬɜɥɟɧɢɹ ɨɫɶ ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɢ ɨɫɶ 36 ɡɚɞɧɟɝɨ ɪɵɱɚɝɚ ɫɨɜɩɚɞɚɸɬ ɢ ɜɦɟɫɬɨ 

ɨɛɪɚɡɭɸɬ ɨɫɶ 44 ɪɵɱɚɝɨɜ ɩɨɞɜɟɫɤɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ, ɱɬɨ ɩɨɞɨɛɧɨɟ ɫɨɜɩɚɞɟɧɢɟ 

ɧɟ ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ; ɜɨɡɦɨɠɧɵ ɞɪɭɝɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɝɭ-

ɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ, ɜ ɤɨɬɨɪɵɯ ɨɫɶ 26 ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɢ ɨɫɶ 36 ɡɚɞɧɟɝɨ ɪɵɱɚɝɚ 

ɧɟ ɫɨɜɩɚɞɚɸɬ. 

Ɉɫɶ 44 ɪɵɱɚɝɚ ɩɨɞɜɟɫɤɢ ɩɨ ɜɚɪɢɚɧɬɭ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɤɚɡɚɧɚ ɤɚɤ ɧɚ-

ɯɨɞɹɳɚɹɫɹ ɩɨɡɚɞɢ ɢ ɧɢɠɟ ɨɫɢ 16 ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɪɟɥɤɨɣ 

122, ɭɤɚɡɵɜɚɸɳɟɣ ɧɚɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ, ɧɚ ɮɢɝ.4. ɉɪɟɞɭɫɦɨɬɪɟɧɨ, ɱɬɨ 
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ɩɨɞɨɛɧɨɟ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɢ 16 ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ 

ɧɟ ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ; ɜɨɡɦɨɠɧɵ ɞɪɭɝɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɥɨɠɟɧɢɹ ɨɫɢ 

26 ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɢ ɨɫɢ 36 ɡɚɞɧɟɝɨ ɪɵɱɚɝɚ ɞɥɹ ɩɨɞɨɛɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟ-

ɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

Ʉɚɪɟɬɤɚ 46 ɜ ɫɛɨɪɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɚ ɩɟɪɟɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɚ 56, ɞɜɚ 

ɫɪɟɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɚ 64 ɢ ɞɜɚ ɡɚɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɚ 60. Ʉɚɪɟɬɤɚ 46 ɜ ɫɛɨɪɟ 

ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɨɪɭ 48 ɤɚɪɟɬɤɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɞɧɸɸ 

ɱɚɫɬɶ 50 ɨɩɨɪɵ ɤɚɪɟɬɤɢ, ɫɪɟɞɧɸɸ ɱɚɫɬɶ 54 ɨɩɨɪɵ ɤɚɪɟɬɤɢ, ɡɚɞɧɸɸ ɱɚɫɬɶ 52 

ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɢ ɪɵɱɚɝ 102 ɨɩɨɪɵ ɤɚɪɟɬɤɢ. ɉɟɪɟɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 56 ɜɵɩɨɥ-

ɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 50 ɨɩɨɪɵ ɤɚɪɟɬ-

ɤɢ ɜɨɤɪɭɝ ɩɟɪɟɞɧɟɣ ɨɫɢ 58 ɤɚɪɟɬɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɟɪɟɞɧɹɹ ɨɫɶ 58 ɤɚɪɟɬɤɢ ɩɨɜɨ-

ɪɚɱɢɜɚɟɬɫɹ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɭɝɥɨɜ ɜɨɤɪɭɝ ɩɟɪɟɞɧɟɣ ɨɫɢ 96 ɤɪɟɧɚ ɤɚ-

ɪɟɬɤɢ, ɤɨɬɨɪɚɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɤ ɩɟɪɟɞɧɟɣ ɨɫɢ 58 ɤɚɪɟɬɤɢ. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɨɛɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɜɨɪɨɬ ɬɚɤɠɟ ɩɪɟɞɭ-

ɫɦɨɬɪɟɧ ɞɥɹ ɫɪɟɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 64 ɢ ɡɚɞɧɢɯ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ 60. ɋɪɟɞɧɢɟ 

ɨɩɨɪɧɵɟ ɤɚɬɤɢ 64 ɜɵɩɨɥɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɪɟɞɧɟɣ 

ɱɚɫɬɢ 54 ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜɨɤɪɭɝ ɫɪɟɞɧɟɣ ɨɫɢ 66 ɤɚɪɟɬɤɢ. ɋɪɟɞɧɹɹ ɨɫɶ 66 ɤɚɪɟɬɤɢ 

ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɭɝɥɨɜ ɜɨɤɪɭɝ ɫɪɟɞɧɟɣ ɨɫɢ 100 ɤɪɟɧɚ 

ɤɚɪɟɬɤɢ, ɤɨɬɨɪɚɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɤ ɫɪɟɞɧɟɣ ɨɫɢ 66 ɤɚɪɟɬɤɢ. Ɂɚɞɧɢɟ ɨɩɨɪɧɵɟ 

ɤɚɬɤɢ 60 ɜɵɩɨɥɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɧɟɣ ɱɚɫɬɢ 52 

ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜɨɤɪɭɝ ɡɚɞɧɟɣ ɨɫɢ 62 ɤɚɪɟɬɤɢ. Ɂɚɞɧɹɹ ɨɫɶ 62 ɤɚɪɟɬɤɢ ɩɨɜɨɪɚɱɢ-

ɜɚɟɬɫɹ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɭɝɥɨɜ ɜɨɤɪɭɝ ɡɚɞɧɟɣ ɨɫɢ 98 ɤɪɟɧɚ ɤɚɪɟɬɤɢ, ɤɨ-

ɬɨɪɚɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɤ ɡɚɞɧɟɣ ɨɫɢ 62 ɤɚɪɟɬɤɢ. 

Ɉɩɨɪɚ 48 ɤɚɪɟɬɤɢ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɟɣɤɢ 96Л, 100Л ɢ 98Л, ɤɨɧɮɢɝɭ-

ɪɢɪɨɜɚɧɧɵɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: (1) ɲɟɣɤɚ 96Л ɭ ɩɟɪɟɞɧɟɣ ɨɫɢ 96 ɤɪɟɧɚ ɤɚɪɟɬ-

ɤɢ; (2) ɲɟɣɤɚ 100Л ɭ ɫɪɟɞɧɟɣ ɨɫɢ 100 ɤɪɟɧɚ ɤɚɪɟɬɤɢ ɢ (3) ɲɟɣɤɚ 98Л ɭ ɡɚɞɧɟɣ 

ɨɫɢ 98 ɤɪɟɧɚ ɤɚɪɟɬɤɢ. Ʉɚɪɟɬɤɚ 46 ɜ ɫɛɨɪɟ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɟɞɧɢɣ ɦɨɫɬ 

96ɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ, ɤ ɤɨɬɨɪɨɦɭ ɩɟɪɟɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 56 ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ, ɫɪɟɞɧɢɣ ɦɨɫɬ 100ɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ, ɤ ɤɨɬɨɪɨɦɭ ɫɪɟɞ-
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ɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 64 ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ, ɢ ɡɚɞɧɢɣ ɦɨɫɬ 

98ɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ, ɤ ɤɨɬɨɪɨɦɭ ɡɚɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 60 ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡ-

ɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ. ɒɟɣɤɢ 96Л, 100Л ɢ 98Л ɜɵɩɨɥɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɨɪɨɬɚ ɦɨɫɬɨɜ 96ɚ, 100ɚ ɢ 98ɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ ɧɚ ɩɨɞɨɛɧɵɯ ɫɨ-

ɨɬɜɟɬɫɬɜɭɸɳɢɯ ɲɟɣɤɚɯ ɜɨɤɪɭɝ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɟɪɟɞɧɟɣ ɨɫɢ 96 ɤɪɟɧɚ ɤɚɪɟɬɤɢ, 

ɫɪɟɞɧɟɣ ɨɫɢ 100 ɤɪɟɧɚ ɤɚɪɟɬɤɢ ɢ ɡɚɞɧɟɣ ɨɫɢ 98 ɤɪɟɧɚ ɤɚɪɟɬɤɢ. ɉɟɪɟɞɧɹɹ ɨɫɶ 96 

ɤɪɟɧɚ ɤɚɪɟɬɤɢ ɢ ɡɚɞɧɹɹ ɨɫɶ 98 ɤɪɟɧɚ ɤɚɪɟɬɤɢ ɩɨɤɚɡɚɧɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɨɧɰɚɯ ɨɩɨɪɵ 48 ɤɚɪɟɬɤɢ ɧɚ ɮɢɝ.6Ⱥ ɢ 6ȼ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɮɢɝ.6Ⱥ ɢ 6ȼ ɫɪɟɞɧɹɹ 

ɨɫɶ 100 ɤɪɟɧɚ ɤɚɪɟɬɤɢ ɩɨɤɚɡɚɧɚ ɩɭɧɤɬɢɪɧɵɦɢ ɥɢɧɢɹɦɢ ɧɚ ɲɟɣɤɟ 100Л ɜɨɤɪɭɝ 

ɫɪɟɞɧɟɣ ɨɫɢ ɤɪɟɧɚ ɤɚɪɟɬɤɢ, ɧɨ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɨɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜɧɭɬɪɢ ɜ 

ɰɟɧɬɪɟ ɲɟɣɤɢ 100Л ɩɚɪɚɥɥɟɥɶɧɨ ɩɨɞɨɛɧɵɦ ɩɭɧɤɬɢɪɧɵɦ ɥɢɧɢɹɦ, ɚ ɧɟ ɧɚ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɲɟɣɤɢ 100Л 

Ɉɩɨɪɚ 48 ɤɚɪɟɬɤɢ ɜ ɤɚɪɟɬɤɟ 46 ɜ ɫɛɨɪɟ ɩɪɢɫɨɟɞɢɧɟɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨ-

ɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɜɨɣ ɨɫɢ 78 ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ ɤ ɩɟɪɟɞɧɟɦɭ ɪɵɱɚɝɭ 24 ɩɨɞ-

ɜɟɫɤɢ ɜ ɧɟɤɨɬɨɪɨɦ ɦɟɫɬɟ ɜɞɨɥɶ ɪɵɱɚɝɚ 24 ɦɟɠɞɭ ɨɫɶɸ 26 ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɢ 

ɞɢɫɬɚɥɶɧɵɦ ɤɨɧɰɨɦ 28 ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɩɨɫɪɟɞɫɬɜɨɦ ɪɵɱɚɝɚ 72 ɤɚɪɟɬɤɢ ɜ ɫɛɨ-

ɪɟ ɧɚ ɞɢɫɬɚɥɶɧɨɦ ɤɨɧɰɟ 74 ɪɵɱɚɝɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ. (ɉɟɪɜɚɹ ɨɫɶ 78 ɤɚɪɟɬɤɢ ɜ 

ɫɛɨɪɟ ɬɚɤɠɟ ɧɚɡɜɚɧɚ ɜ ɭɤɚɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ ɬɪɟɬɶɢɦ ɲɚɪɧɢɪɨɦ 78 ɩɨɞɜɟɫɤɢ, 

ɪɟɚɝɢɪɭɸɳɢɦ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ.) Ɋɵɱɚɝ 72 ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɩɪɨɤɫɢɦɚɥɶɧɵɣ ɤɨɧɟɰ 76 ɪɵɱɚɝɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ, ɤɨɬɨɪɵɣ ɩɪɢɫɨɟɞɢɧɟɧ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɤ ɪɵɱɚɝɭ 102 ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɜ ɨɩɨɪɟ 48 ɤɚɪɟɬɤɟ ɧɚ ɜɬɨ-

ɪɨɣ ɨɫɢ 80 ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ. 

Ɉɩɨɪɚ 48 ɤɚɪɟɬɤɢ ɜ ɤɚɪɟɬɤɟ 46 ɜ ɫɛɨɪɟ ɬɚɤɠɟ ɩɪɢɫɨɟɞɢɧɟɧɚ ɤ ɩɟɪɟɞɧɟɦɭ 

ɪɵɱɚɝɭ 24 ɩɨɞɜɟɫɤɢ ɢ ɡɚɞɧɟɦɭ ɪɵɱɚɝɭ 34 ɩɨɞɜɟɫɤɢ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɦɟɧɬɨɜ 68 ɢ 

70 ɩɨɞɜɟɫɤɢ. ɉɟɪɟɞɧɢɣ ɷɥɟɦɟɧɬ 68 ɩɨɞɜɟɫɤɢ ɩɪɢɫɨɟɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨ-

ɜɨɪɨɬɚ ɤ ɡɚɞɧɟɦɭ ɤɨɧɰɭ 32 ɩɨɞɜɟɫɤɢ ɧɚ ɩɟɪɟɞɧɟɦ ɪɵɱɚɝɟ 24 ɩɨɞɜɟɫɤɢ ɜ ɬɨɱɤɟ 

82ɪ ɩɨɜɨɪɨɬɚ ɩɟɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ ɩɨɞɜɟɫɤɢ ɢ ɩɪɢɫɨɟɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨ-

ɜɨɪɨɬɚ ɤ ɡɚɞɧɟɣ ɱɚɫɬɢ 52 ɨɩɨɪɵ ɩɨɞɜɟɫɤɢ ɜ ɩɟɪɜɨɣ ɬɨɱɤɟ 84ɪ ɩɨɜɨɪɨɬɚ ɤɚɪɟɬɤɢ 

ɜ ɫɛɨɪɟ ɜ ɡɚɞɧɟɣ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɱɚɫɬɢ 92 ɨɩɨɪɵ ɤɚɪɟɬɤɢ. Ɂɚɞɧɢɣ ɷɥɟɦɟɧɬ 70 
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ɩɨɞɜɟɫɤɢ ɩɪɢɫɨɟɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɤ ɩɟɪɟɞɧɟɦɭ ɤɨɧɰɭ 40 ɩɨɞɜɟɫ-

ɤɢ ɧɚ ɡɚɞɧɟɦ ɪɵɱɚɝɟ 34 ɩɨɞɜɟɫɤɢ ɜ ɬɨɱɤɟ 86ɪ ɩɨɜɨɪɨɬɚ ɡɚɞɧɟɝɨ ɷɥɟɦɟɧɬɚ ɩɨɞ-

ɜɟɫɤɢ ɢ ɩɪɢɫɨɟɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɤ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 50 ɨɩɨɪɵ ɩɨɞ-

ɜɟɫɤɢ ɜɨ ɜɬɨɪɨɣ ɬɨɱɤɟ 88ɪ ɩɨɜɨɪɨɬɚ ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ ɜ ɩɟɪɟɞɧɟɣ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ 

ɱɚɫɬɢ 94 ɨɩɨɪɵ ɩɨɞɜɟɫɤɢ. 

Ɍɨɱɤɚ 82ɪ ɩɨɜɨɪɨɬɚ ɩɟɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ ɩɨɞɜɟɫɤɢ ɢɧɨɝɞɚ ɧɚɡɜɚɧɚ ɜ ɭɤɚ-

ɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ ɩɟɪɜɵɦ ɲɚɪɧɢɪɨɦ 82ɪ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɦ ɧɚ ɧɚɝɪɭɡɤɭ 

ɢ ɝɪɭɧɬ, ɢ ɬɨɱɤɚ 86ɪ ɩɨɜɨɪɨɬɚ ɡɚɞɧɟɝɨ ɷɥɟɦɟɧɬɚ ɩɨɞɜɟɫɤɢ ɢɧɨɝɞɚ ɧɚɡɜɚɧɚ ɜ ɭɤɚ-

ɡɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ ɜɬɨɪɵɦ ɲɚɪɧɢɪɨɦ 86ɪ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɦ ɧɚ ɧɚɝɪɭɡɤɭ ɢ 

ɝɪɭɧɬ. Ɍɟɪɦɢɧ «ɲɚɪɧɢɪ ɩɨɞɜɟɫɤɢ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɧɚɝɪɭɡɤɭ ɢ ɝɪɭɧɬ» ɢɧɨɝɞɚ 

ɫɨɤɪɚɳɟɧ ɞɨ «ɲɚɪɧɢɪɚ ɩɨɞɜɟɫɤɢ». 

ȼ ɩɪɟɞɟɥɚɯ ɨɩɨɪɵ 48 ɤɚɪɟɬɤɢ ɜ ɤɚɪɟɬɤɟ 46 ɜ ɫɛɨɪɟ ɜ ɭɫɬɪɨɣɫɬɜɟ 10 ɝɭɫɟ-

ɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɩɟɪɟɞɧɹɹ ɱɚɫɬɶ 50 ɨɩɨɪɵ ɤɚɪɟɬɤɢ ɢ ɡɚɞɧɹɹ ɱɚɫɬɶ 54 ɨɩɨɪɵ ɤɚ-

ɪɟɬɤɢ ɩɪɢɫɨɟɞɢɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɪɟɬɶɟɣ ɨɫɢ 90 

ɤɚɪɟɬɤɢ ɜ ɫɛɨɪɟ 

ȼɚɪɢɚɧɬ 10 ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ 106, ɤɨɬɨ-

ɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɟɞɢɧɟɧɢɟ ɦɟɠɞɭ ɩɟɪɟɞɧɢɦ ɪɵɱɚɝɨɦ 24 ɩɨɞɜɟɫɤɢ ɢ ɩɟɪɟɞ-

ɧɢɦ ɧɟɩɪɢɜɨɞɧɵɦ ɭɡɥɨɦ 30. ɉɟɪɟɞɧɢɣ ɧɟɩɪɢɜɨɞɧɨɣ ɭɡɟɥ 30 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɩɟɪɟɞɧɢɟ ɧɟɩɪɢɜɨɞɧɵɟ ɤɨɥɟɫɚ 18 ɢ ɨɫɶ 104 ɩɟɪɟɞɧɟɝɨ ɧɟɩɪɢɜɨɞɧɨɝɨ ɭɡɥɚ, ɜɨ-

ɤɪɭɝ ɤɨɬɨɪɨɣ ɜɪɚɳɚɸɬɫɹ ɩɟɪɟɞɧɢɟ ɧɟɩɪɢɜɨɞɧɵɟ ɤɨɥɟɫɚ 18. ɉɟɪɟɞɧɢɣ ɧɟɩɪɢ-

ɜɨɞɧɨɣ ɭɡɟɥ 30 ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ 120 ɞɥɹ ɤɨɥɟɫ ɧɚ 

ɨɫɢ 104 ɩɟɪɟɞɧɟɝɨ ɧɟɩɪɢɜɨɞɧɨɝɨ ɭɡɥɚ; ɜ ɭɫɬɪɨɣɫɬɜɟ 10 ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ 120 

ɞɥɹ ɤɨɥɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɩɪɢɜɨɞɧɨɣ ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ 120. Ⱦɢɫɬɚɥɶ-

ɧɵɣ ɤɨɧɟɰ 28 ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɩɪɢɫɨɟɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɤ ɧɟ-

ɩɪɢɜɨɞɧɨɦɭ ɪɵɱɚɠɧɨɦɭ ɦɟɯɚɧɢɡɦɭ 120 ɧɚ ɨɫɢ 114 ɫɦɟɳɟɧɢɹ ɧɟɩɪɢɜɨɞɧɨɝɨ ɭɡ-

ɥɚ, ɤɨɬɨɪɚɹ ɫɦɟɳɟɧɚ ɨɬ ɨɫɢ 104 ɩɟɪɟɞɧɟɝɨ ɧɟɩɪɢɜɨɞɧɨɝɨ ɭɡɥɚ. 

ɉɟɪɜɵɣ ɤɨɧɟɰ 108 ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ 106 ɩɪɢɫɨɟɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɨɜɨɪɨɬɚ ɤ ɩɟɪɟɞɧɟɦɭ ɪɵɱɚɝɭ 24 ɩɨɞɜɟɫɤɢ ɜ ɩɪɨɤɫɢɦɚɥɶɧɨɣ ɬɨɱɤɟ 112ɪ ɩɨɜɨɪɨ-

ɬɚ ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɩɟɪɟɞɧɟɦ ɤɨɧɰɟ 40 ɩɨɞɜɟɫɤɢ ɦɟɠɞɭ ɞɢɫɬɚɥɶɧɵɦ ɤɨɧ-
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ɰɨɦ 28 ɩɟɪɟɞɧɟɝɨ ɪɵɱɚɝɚ ɢ ɨɫɶɸ 44 ɪɵɱɚɝɚ ɩɨɞɜɟɫɤɢ. ȼɬɨɪɨɣ ɤɨɧɟɰ 110 ɧɚɬɹɠ-

ɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɪɢɫɨɟɞɢɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɤ ɩɟɪɟɞɧɟɦɭ ɧɟɩɪɢɜɨɞ-

ɧɨɦɭ ɭɡɥɭ 30 ɜ ɞɢɫɬɚɥɶɧɨɣ ɬɨɱɤɟ 116ɪ ɩɨɜɨɪɨɬɚ ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɫɦɟɳɟɧ-

ɧɨɣ ɨɬ ɨɫɢ 104 ɩɟɪɟɞɧɟɝɨ ɧɟɩɪɢɜɨɞɧɨɝɨ ɭɡɥɚ. Ɉɫɶ 114 ɫɦɟɳɟɧɢɹ ɧɟɩɪɢɜɨɞɧɨɝɨ 

ɭɡɥɚ ɩɚɪɚɥɥɟɥɶɧɚ ɨɫɢ 104 ɩɟɪɟɞɧɟɝɨ ɧɟɩɪɢɜɨɞɧɨɝɨ ɭɡɥɚ ɢ ɫɦɟɳɟɧɚ ɜɨɤɪɭɝ ɧɟɟ ɜ 

ɭɝɥɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɬɚɤ, ɱɬɨ ɧɟɩɪɢɜɨɞɧɨɣ ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ 120 ɩɪɟɞɫɬɚɜ-

ɥɹɟɬ ɫɨɛɨɣ ɪɵɱɚɝ ɤɥɚɫɫɚ 2 ɫ ɨɫɶɸ 114 ɫɦɟɳɟɧɢɹ ɧɟɩɪɢɜɨɞɧɨɝɨ ɭɡɥɚ, ɩɪɟɞɫɬɚɜ-

ɥɹɸɳɟɣ ɫɨɛɨɣ ɟɝɨ ɬɨɱɤɭ ɨɩɨɪɵ. ɋɢɥɵ ɧɚɬɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɝɭɫɟɧɢɰɭ 22, 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɧɟɩɪɢɜɨɞɧɵɯ ɤɨɥɟɫ 18 ɫ ɩɨɦɨɳɶɸ ɧɚɬɹɠɧɨɝɨ 

ɷɥɟɦɟɧɬɚ 106 ɩɨɫɪɟɞɫɬɜɨɦ ɞɟɣɫɬɜɢɹ ɪɵɱɚɝɚ ɤɥɚɫɫɚ 2 ɜ ɧɟɩɪɢɜɨɞɧɨɦ ɪɵɱɚɠɧɨɦ 

ɦɟɯɚɧɢɡɦɟ 120, ɧɚ ɤɨɬɨɪɵɣ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ 106. 

ɗɥɟɦɟɧɬɵ 68 ɢ 70 ɩɨɞɜɟɫɤɢ ɢ ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ 106 ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ ɤɚɤ 

ɭɩɪɭɝɭɸ, ɬɚɤ ɢ ɞɟɦɩɮɢɪɭɸɳɭɸ ɫɢɥɵ. ȼ ɧɟɤɨɬɨɪɵɯ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɩɨɞɨɛɧɵɟ ɷɥɟɦɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɦɢ ɢ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɩɨɥɨɫɬɶ, 

ɡɚɩɨɥɧɟɧɧɭɸ ɠɢɞɤɨɫɬɶɸ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɥ ɨɛɨɢɯ ɬɢɩɨɜ ɞɥɹ ɫɢɫɬɟɦɵ ɩɨɞ-

ɜɟɫɤɢ. ɉɨɞɨɛɧɵɟ ɷɥɟɦɟɧɬɵ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵ ɫɩɟɰɢɚɥɢɫɬɚɦ ɜ ɨɛɥɚɫɬɢ ɩɨɞɜɟɫɨɤ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 68 ɢ 70 ɩɨɞɜɟɫɤɢ 

ɩɪɢɜɟɞɟɧɨ ɩɪɢ ɨɩɢɫɚɧɢɢ ɮɢɝ.9 

Ɏɢɝ.7Ⱥ-8ȼ ɢɥɥɸɫɬɪɢɪɭɸɬ ɤɢɧɟɦɚɬɢɤɭ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ 

ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉɚɠɞɵɣ ɩɨɞɨɛɧɵɣ ɱɟɪɬɟɠ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɢɥɥɸɫɬɪɚɰɢɸ ɭɫɬɪɨɣɫɬɜɚ 10 ɧɚ ɜɢɞɟ ɫɛɨɤɭ ɩɪɢ ɯɚɪɚɤɬɟɪɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ 

ɞɟɦɨɧɫɬɪɚɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɭɫɬɪɨɣɫɬɜɚ 10 ɩɪɢ ɬɚɤɢɯ 

ɭɫɥɨɜɢɹɯ. Ɏɢɝ.7Ⱥ-7F ɢɥɥɸɫɬɪɢɪɭɸɬ ɩɟɪɟɦɟɳɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ 

ɦɨɞɭɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɨɝɞɚ ɨɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɱɟɪɟɡ ɧɟɛɨɥɶɲɭɸ ɧɟ-

ɪɨɜɧɨɫɬɶ 126 ɧɚ ɝɪɭɧɬɟ 124 ɜɞɨɥɶ ɟɝɨ ɬɪɚɟɤɬɨɪɢɢ ɩɟɪɟɦɟɳɟɧɢɹ. Ɏɢɝ.7Ⱥ ɩɨɤɚ-

ɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨɞɭɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ «ɫɬɨɥɤɧɨɜɟ-

ɧɢɟɦ» ɫ ɧɟɪɨɜɧɨɫɬɶɸ 126. Ɏɢɝ.7ȼ ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ 10 ɫ ɟɝɨ ɩɟɪɟɞɧɢɦɢ 

ɧɟɩɪɢɜɨɞɧɵɦɢ ɤɨɥɟɫɚɦɢ 18 ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ 126. Ɏɢɝ.7ɋ ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣ-

ɫɬɜɨ 10 ɫ ɩɟɪɟɞɧɢɦɢ ɨɩɨɪɧɵɦɢ ɤɚɬɤɚɦɢ 18 ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ 126. Ɏɢɝ.7D ɩɨ-
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ɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ 10 ɫɨ ɫɪɟɞɧɢɦɢ ɨɩɨɪɧɵɦɢ ɤɚɬɤɚɦɢ 64 ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ 

126. Ɏɢɝ.7ȿ ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ 10 ɫ ɡɚɞɧɢɦɢ ɨɩɨɪɧɵɦɢ ɤɚɬɤɚɦɢ 60 ɩɨɜɟɪɯ 

ɧɟɪɨɜɧɨɫɬɢ 126. Ɏɢɝ.7F ɩɨɤɚɡɵɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ 10 ɫ ɡɚɞɧɢɦɢ ɧɟɩɪɢɜɨɞɧɵɦɢ 

ɤɨɥɟɫɚɦɢ 20 ɩɨɜɟɪɯ ɧɟɪɨɜɧɨɫɬɢ 126. 

Ɏɢɝ.8Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɭɫɬɪɨɣɫɬɜɚ 10 ɝɭɫɟɧɢɱɧɨɝɨ ɦɨ-

ɞɭɥɹ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɣ ɭɫɬɪɨɣɫɬɜɨ 10, ɤɨɝɞɚ ɨɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɩɨɞɧɢɦɚɸ-

ɳɟɦɭɫɹ ɜɜɟɪɯ ɭɱɚɫɬɤɭ 128 ɝɪɭɧɬɚ 124. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɮɢɝ.8ȼ ɩɪɟɞɫɬɚɜ-

ɥɹɟɬ ɫɨɛɨɣ ɛɨɤɨɜɨɣ ɜɢɞ ɭɫɬɪɨɣɫɬɜɚ 10, ɢɥɥɸɫɬɪɢɪɭɸɳɢɣ ɭɫɬɪɨɣɫɬɜɨ 10, ɤɨɝɞɚ 

ɨɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɨɩɭɫɤɚɸɳɟɦɭɫɹ ɜɧɢɡ ɭɱɚɫɬɤɭ 130 ɝɪɭɧɬɚ 124. Ʉɚɠɞɚɹ ɢɡ 

ɮɢɝ.7Ⱥ-8ȼ ɢɥɥɸɫɬɪɢɪɭɟɬ ɧɟɩɪɢɜɨɞɧɵɟ ɤɨɥɟɫɚ 18 ɢ 20 ɢ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 56, 60 ɢ 

64, ɤɨɬɨɪɵɟ ɜɫɟ ɧɚɯɨɞɹɬɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɝɪɭɧɬɨɦ 124 ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɧɟɤɨɬɨɪɨɣ 

ɱɚɫɬɢ ɧɚɝɪɭɡɨɤ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 10. 

Ɏɢɝ.9 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɯɟɦɚɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɩɟɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ 68 

ɩɨɞɜɟɫɤɢ ɢ ɡɚɞɧɟɝɨ ɷɥɟɦɟɧɬɚ 70 ɩɨɞɜɟɫɤɢ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɟ 134. Ʉɚɠɞɵɣ 

ɢɡ ɷɥɟɦɟɧɬɨɜ 68 ɢ 70 ɩɨɞɜɟɫɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɰɢɥɢɧɞɪɵ 136, 

ɫɨɞɟɪɠɚɳɢɟ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ 144, ɢ ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɟ ɰɢɥɢɧɞɪɵ 138, ɫɨɞɟɪ-

ɠɚɳɢɟ ɝɚɡ 146, ɪɚɡɞɟɥɟɧɧɵɟ ɩɨɪɲɧɹɦɢ 140. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɰɢɥɢɧɞɪɵ 136 ɢ 

ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɟ ɰɢɥɢɧɞɪɵ 138 ɭɩɥɨɬɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɭɩɥɨɬɧɟɧɢɣ 142, ɢ ɝɚ-

ɡɨɧɚɩɨɥɧɟɧɧɵɟ ɰɢɥɢɧɞɪɵ 138 ɢ ɩɨɪɲɧɢ 140 ɭɩɥɨɬɧɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟ-

ɦɟɳɟɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɪɭɝɨɝɨ 

ɤɨɦɩɥɟɤɬɚ ɭɩɥɨɬɧɟɧɢɣ 142, ɬɚɤ ɱɬɨ ɨɛɴɟɦɵ ɤɚɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 144, ɬɚɤ ɢ ɝɚ-

ɡɚ 146 ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɩɨɞ ɧɚɝɪɭɡɤɚɦɢ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ ɧɚ ɷɥɟɦɟɧɬɵ 68 ɢ 

70 ɩɨɞɜɟɫɤɢ. ȼ ɩɨɞɨɛɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ ɝɚɡ 146, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɚɡɨɬ, ɧɨ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɪɭɝɢɟ ɝɚɡɵ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɰɢɥɢɧɞɪɵ 136 ɫɨɟɞɢɧɟɧɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɩɨɫɪɟɞɫɬɜɨɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɦɚɝɢɫɬɪɚɥɢ 148, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɪɚɡɦɟɳɟɧɢɟ ɷɥɟɦɟɧɬɨɜ 68 ɢ 

70 ɩɨɞɜɟɫɤɢ ɜ ɨɛɳɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɟ, ɬɚɤ ɱɬɨ ɞɚɜɥɟɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ 68 ɢ 

70 ɩɨɞɜɟɫɤɢ ɪɚɜɧɵ. Ƚɚɡ 146 ɜ ɝɚɡɨɧɚɩɨɥɧɟɧɧɵɯ ɰɢɥɢɧɞɪɚɯ 138 ɩɨɡɜɨɥɹɟɬ ɷɥɟ-
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ɦɟɧɬɚɦ 68 ɢ 70 ɩɨɞɜɟɫɤɢ ɫɨɡɞɚɜɚɬɶ ɭɩɪɭɝɢɟ ɫɢɥɵ ɞɥɹ ɫɢɫɬɟɦɵ ɩɨɞɜɟɫɤɢ ɭɫɬɪɨɣ-

ɫɬɜɚ 10, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ 144, ɩɪɨɯɨɞɹɳɚɹ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 

ɦɚɝɢɫɬɪɚɥɢ 148, ɩɨɡɜɨɥɹɟɬ ɷɥɟɦɟɧɬɚɦ 68 ɢ 70 ɩɨɞɜɟɫɤɢ ɫɨɡɞɚɜɚɬɶ ɞɟɦɩɮɢɪɭɸ-

ɳɢɟ ɫɢɥɵ ɞɥɹ ɫɢɫɬɟɦɵ ɩɨɞɜɟɫɤɢ ɭɫɬɪɨɣɫɬɜɚ 10. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ 134 ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɧɟɲɧɢɣ ɚɤɤɭɦɭɥɹɬɨɪ 

150, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɦɚɝɢɫɬɪɚɥɶɸ 148 ɩɨɫɪɟɞɫɬɜɨɦ ɬɪɭɛɤɢ 156 

ɚɤɤɭɦɭɥɹɬɨɪɚ. Ⱥɤɤɭɦɭɥɹɬɨɪ 150 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɚɤ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ 144, 

ɬɚɤ ɢ ɝɚɡ 146, ɝɟɪɦɟɬɢɱɧɨ ɨɬɞɟɥɟɧɧɵɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɪɲɧɹ 152 

ɚɤɤɭɦɭɥɹɬɨɪɚ, ɭɩɥɨɬɧɟɧɧɨɝɨ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ 150 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ 

ɩɨɫɪɟɞɫɬɜɨɦ ɭɩɥɨɬɧɟɧɢɹ 154 ɚɤɤɭɦɭɥɹɬɨɪɚ. Ƚɚɡ 146 ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ 150 ɨɛɟɫ-

ɩɟɱɢɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɭɩɪɭɝɭɸ ɫɢɥɭ ɞɥɹ ɫɢɫɬɟɦɵ ɩɨɞɜɟɫɤɢ ɭɫɬɪɨɣɫɬɜɚ 10, ɜ 

ɬɨ ɜɪɟɦɹ ɤɚɤ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ 144, ɩɪɨɯɨɞɹɳɚɹ ɩɨ ɬɪɭɛɤɟ 156 ɚɤɤɭɦɭɥɹɬɨɪɚ ɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɦɚɝɢɫɬɪɚɥɢ 148, ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɞɟɦɩɮɢɪɭɸ-

ɳɭɸ ɫɢɥɭ ɞɥɹ ɫɢɫɬɟɦɵ ɩɨɞɜɟɫɤɢ ɭɫɬɪɨɣɫɬɜɚ 10. 

ɗɥɟɦɟɧɬɵ 68 ɢ 70 ɩɨɞɜɟɫɤɢ ɢ ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ 106 ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɫɢɥɵ, ɫɨɡɞɚɜɚɟɦɵɟ ɩɨɞɜɟɫɤɨɣ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɩɟɪɟɦɟɧɧɵɦɢ. ɇɚɩɪɢɦɟɪ, 

ɞɟɦɩɮɢɪɭɸɳɢɟ ɫɢɥɵ ɦɨɝɭɬ ɡɚɜɢɫɟɬɶ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ (ɪɚɫɲɢɪɟɧɢɹ 

ɢɥɢ ɫɠɚɬɢɹ) ɷɥɟɦɟɧɬɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-

ɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɞɜɟɫɤɢ. 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ 134 ɯɨɪɨɲɨ ɢɡ-

ɜɟɫɬɧɨ ɫɩɟɰɢɚɥɢɫɬɚɦ ɜ ɨɛɥɚɫɬɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ, ɱɬɨ 

ɮɢɝ.9 ɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɫɯɟɦɚɬɢɱɟɫɤɨɣ. ɇɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɢ ɩɨɪɲɧɹ 152 ɚɤɤɭɦɭ-

ɥɹɬɨɪɚ ɢ ɭɩɥɨɬɧɟɧɢɹ 154 ɚɤɤɭɦɭɥɹɬɨɪɚ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɦɟɦɛɪɚɧɨɣ, ɞɢɚ-

ɮɪɚɝɦɨɣ ɢɥɢ ɞɪɭɝɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɤɨɦ-

ɩɨɧɟɧɬɵ ɷɥɟɦɟɧɬɨɜ 68 ɢ 70 ɩɨɞɜɟɫɤɢ ɬɚɤɠɟ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɨɩɢɫɚɧɧɵɯ 

ɜɵɲɟ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɚɧɚɥɨɝɢɱɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟ-

ɦɟɧɬɨɜ 68 ɢ 70 ɩɨɞɜɟɫɤɢ. 

Ɏɢɝ.10 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɜɚɪɢɚɧɬɚ ɨɫɭɳɟ-

ɫɬɜɥɟɧɢɹ ɩɨ ɮɢɝ.1Ⱥ ɢ 1ȼ, ɢɥɥɸɫɬɪɢɪɭɸɳɟɟ ɜɨɫɩɪɢɧɢɦɚɟɦɭɸ ɧɚɝɪɭɡɤɭ FL ɢ ɫɨ-
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ɜɨɤɭɩɧɨɫɬɶ ɢɡ ɩɹɬɢ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɧɚɝɪɭɡɨɤ F1-F5 ɧɚ ɤɨɥɟɫɚ/ɤɚɬɤɢ. ɇɚɝɪɭɡɤɚ 

ɧɚ ɩɟɪɟɞɧɢɟ ɤɨɥɟɫɚ 18 ɨɛɨɡɧɚɱɟɧɚ F1, ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 56 

ɨɛɨɡɧɚɱɟɧɚ F2, ɧɚɝɪɭɡɤɚ ɧɚ ɫɪɟɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 64 ɨɛɨɡɧɚɱɟɧɚ F3, ɧɚɝɪɭɡɤɚ 

ɧɚ ɡɚɞɧɢɟ ɨɩɨɪɧɵɟ ɤɚɬɤɢ 60 ɨɛɨɡɧɚɱɟɧɚ F4, ɢ ɧɚɝɪɭɡɤɚ ɧɚ ɡɚɞɧɢɟ ɤɨɥɟɫɚ 20 ɨɛɨ-

ɡɧɚɱɟɧɚ F5. ɉɨɫɤɨɥɶɤɭ ɜɫɹ ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɧɚɝɪɭɡɤɚ FL ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɫɶ 44 

ɪɵɱɚɝɚ ɩɨɞɜɟɫɤɢ, ɮɢɝ.10 ɩɨɤɚɡɵɜɚɟɬ FL ɜ ɬɚɤɨɦ ɦɟɫɬɟ ɧɚ ɫɯɟɦɚɬɢɱɟɫɤɨɦ ɱɟɪɬɟ-

ɠɟ ɩɨ ɮɢɝ.10 

 
 

 

 
 

 

Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɵ ɤ ɩɚɬɟɧɬɭ №2668480 
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3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɬɹɠɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɝɭɫɟɧɢɰɵ. 

ɇɚɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɝɭɫɟɧɢɰɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɝɢɞɪɨɰɢɥɢɧɞɪ- 

ɚɦɨɪɬɢɡɚɬɨɪ ɫɨ ɲɬɨɤɨɦ ɢ ɩɨɪɲɧɟɦ. ȼɧɭɬɪɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɡ-

ɜɪɚɬɧɚɹ ɩɪɭɠɢɧɚ ɤɨɬɨɪɚɹ ɫɨɡɞɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɧɚɬɹɠɟɧɢɟ ɝɭɫɟɧɢɰɵ. 

ȼ ɩɨɪɲɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɤɥɚɩɚɧɚ (ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɵɣ). 

ɉɨɥɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɡɚɩɨɥɧɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɦɚɫɥɨɦ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɩɪɢ ɧɚɟɡɞɟ ɝɭɫɟ-

ɧɢɰɟɣ ɧɚ ɩɪɟɩɹɬɫɬɜɢɟ ɜɨɡɧɢɤɚɟɬ ɫɢɥɚ ɤɨɬɨɪɚɹ ɩɟɪɟɦɟɳɚɟɬ ɲɬɨɤ ɫ ɩɨɪɲɧɟɦ ɧɚ-

ɩɪɚɜɥɹɸɳɟɝɨ ɤɨɥɟɫɚ ɜ ɝɥɭɛɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢ ɫɠɢɦɚɟɬ ɛɨɥɶɲɭɸ ɩɪɭɠɢɧɭ, ɧɨ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɪɭɠɢɧɟ ɫɨɜɟɪɲɚɬɶ ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɞɜɢɠɟ-

ɧɢɹ, ɬɚɤ ɤɚɤ ɜɵɬɟɫɧɟɧɧɨɟ ɦɚɫɥɨ ɩɟɪɟɬɟɤɚɟɬ ɱɟɪɟɡ ɩɪɹɦɨɣ ɤɥɚɩɚɧ ɜ ɞɪɭɝɭɸ ɩɨ-

ɥɨɫɬɶ. Ɉɛɪɚɬɧɨ ɦɚɫɥɨ ɩɟɪɟɬɟɤɚɟɬ ɱɟɪɟɡ ɞɪɭɝɨɣ ɤɥɚɩɚɧ ɫ ɦɟɧɶɲɢɦ ɞɚɜɥɟɧɢɟɦ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɪɚɛɨɱɭɸ ɞɥɢɧɭ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɨ-

ɜɨɱɧɵɯ ɝɚɟɤ, ɤɨɬɨɪɵɟ ɤɪɟɩɹɬɫɹ ɧɚ ɡɚɞɧɟɣ ɨɩɨɪɟ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ F= 26000 ɇ 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 

        , ɉɚ       (3.2) 

ɝɞɟ d – ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɩɪɢɧɢɦɚɟɦ d = 100 ɦɦ. 

                            ɉɚ         

 

ɉɪɢɧɢɦɚɟɦ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 3,2 Ɇɉɚ 

 

Ɋɚɫɱɟɬ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɪɚɫɱɟɬ ɜɟɞɟɦ ɩɨ[15] ) 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ Sɲ=20000 ɇ; ɯɨɞ ɩɨɪɲɧɹ l = 0.3 ɦ; ɜɪɟɦɹ 

ɨɩɟɪɚɰɢɢ tɨп= 3 ɫ. 
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ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

                                                      ɲɲɝ vSN  ,                                                 (3.3) 

ɝɞɟ  Sɲ – ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɇ; 

      vɲ – ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɚ, ɦ/ɫ. 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ: 

                                                      
ɨп

ɲ t
lv   ,                                                    (3.4) 

ɝɞɟ l – ɯɨɞ ɩɨɪɲɧɹ, ɦ; 

      tɨп – ɜɪɟɦɹ ɨɩɟɪɚɰɢɢ, ɫ. 

1,0
3

3,0 ɲv  ,       ɦ/ɫ 

20001,020000 ɝN       ȼɬ, 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ: 

                                              ɝɫɡɭɡɪɝ NkkN  .... ,                                             (3.5) 

ɝɞɟ kɡ.ɭ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɭɫɢɥɢɸ, ( 1,15…1,25); 

       kɡ.ɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɫɤɨɪɨɫɬɢ, ( 1,2…1,4). 

325020003,125,1.. ɪɝN      ȼɬ, 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ,: 

                                                      
ɧɨм

ɪɝ
p

N
Q .  ,                                              (3.6) 

 
3

6 102,0
1016

3250 


Q    ɦ3/ɫ, 

ɬɨɝɞɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

                                                        
z

Q
Q    ,                                                    (3.7) 

3
3

102,0
1

102,0 
Q  ɦ3/ɫ, 

ɩɪɢɦɟɪɧɚɹ ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ: 

                                                  
ɧɨм

ɲ
ɭɡ ɪ

S
kF  ..   ,                                          (3.8) 
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  0018.0
1014

2000025.1 6 


F   ɦ2
 

ɨɬɤɭɞɚ ɞɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ –  

                                                   
FD  4  ,                                                   (3.7) 

96.0
14.3

0018.04 D  ɦ, 

ɞɢɚɦɟɬɪ ɲɬɨɤɚ –  

                                                      Ddɲ  4,0 ,                                                  (3.10) 

04.01.04,0 ɲd  ɦ, 

Ɉɬɧɨɲɟɧɢɟ l/D = 0,4/0,04  15 ɜɵɩɨɥɧɹɟɬɫɹ. 

ɉɪɢɧɢɦɚɟɦ Д15] ɝɢɞɪɨɰɢɥɢɧɞɪ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɞɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ D=0,100 ɦ; 

- ɞɢɚɦɟɬɪ ɲɬɨɤɚ dɲ= 0,40 ɦ; 

- ɯɨɞ ɩɨɪɲɧɹ l = 0,4 ɦ; 

  

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

                                             ɠ
ɧɨм

ɜɧ v
Q

d  4   ,                                        (3.11) 

ɝɞɟ vɠ = 8 ɦ/ɫД15] 

 

  017,0
814,3

1086,14
3






ɜɧd   ɦ, 

ɉɪɢɧɢɦɚɟɦ dɜɧ =0,02 ɦ, Д15Ж. ȼɵɛɢɪɚɟɦ Д15Ж ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ ɢɡ ɫɬɚ-

ɥɢ 3. Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ: 

                                               ɪ
ɜɧ

Ɍ
d

ps 2max    ,                                       (3.12) 

  00225,0
10802

02,01018 6
6 


Ɍs ɦ, 

ɉɪɢɧɢɦɚɟɦ sT = 0.0025 ɦ, Д15]. 
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ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

                                               Tɜɧɧ sdd 2   ,                                                 (3.13) 

025,00025,0202,0 ɧd  ɦ. 

                                            ɠ
ɧɨм

ɜɧ v
Q

d  4   ,                                       (3.14) 

ɝɞɟ vɠ = 2 ɦ/ɫД13(ɬɚɛɥ. 2.8)Ж, 

  034,0
214,3

1086,14
3






ɜɧd   ɦ, 

ɉɪɢɧɢɦɚɟɦ dɜɧ =0,032 ɦ, Д15Ж. ȼɵɛɢɪɚɟɦ Д15Ж ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ ɢɡ 

ɫɬɚɥɢ 20. Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ: 

                                                ɪ
ɜɧ

ɫɌ
d

ps 2
   ,                                          (3.15) 

ɝɞɟ pɫ=0,8 Ɇɉɚ. 

  00016,0
10802

02,0108,0 6
6 


Ɍs  ɦ, 

Ɋɚɫɱɟɬ ɩɪɭɠɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: 

 

Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ ɩɪɭɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д9Ж: 

 
ɫFɤ

d ɉɊ
ɉɊ

**8*
 ,                                         (3.16) 

ɝɞɟ ɤ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦ ɤ = 1,39, Д14]; 

ɫ – ɢɧɞɟɤɫ ɩɪɭɠɢɧɵ, ɩɪɢɧɢɦɚɟɦ ɫ = 4, Д14]; 

[Ĳ] – ɞɨɩɭɫɤɚɟɦɨɟ ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɢɬɤɚ 

ɩɪɭɠɢɧɵ, ДĲЖ = 560 Ɇɉɚ, Д14]; 

                                    9,24
560*14,3

8,3*26000*8*39,1
ɉɊd  ɦɦ.    

ɉɪɢɧɢɦɚɟɦ  dɉɊ = 25 ɦɦ, [14]. 
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ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɩɪɭɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɉɊo cdD  ,                                                   (3.17) 

                                  D0 = 3,8*24,7  = 98,8 ɦɦ.      

 ɒɚɝ ɩɪɭɠɢɧɵ ɜ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

d
z

dt 1.02 


,                                             (3.18 

ɝɞɟ λ2 – ɨɫɚɞɤɚ ɩɪɭɠɢɧɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɧɚɝɪɭɡɤɢ, ɩɪɢɧɢɦɚɟɦ λ2 = 80 ɦɦ. 

z – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜɢɬɤɨɜ ɩɪɭɠɢɧɵ, ɩɪɢɧɢɦɚɟɦ z = 15. 

 

                                 t = 25+80/15+0,1*25 = 33,9 ɦɦ.  

 

ȼɵɫɨɬɚ ɩɪɭɠɢɧɵ ɩɪɢ ɩɨɥɧɨɦ ɫɠɚɬɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:            , ɦɦ     (3.19)                  , ɦɦ      

 

Ɋɚɫɱɟɬ ɩɪɭɠɢɧɵ ɞɥɹ ɩɪɹɦɨɝɨ ɤɥɚɩɚɧɚ 

ɍɫɢɥɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɩɪɭɠɢɧɨɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

4

** 2
dɊ

F ɉ
ɉɊ


 ,                                         (3.20) 

                   FɉɊ = 3500000*3,14*0,006*0,006/4 = 99 ɇ     

                                    58,1
560*14,3

4*99*8*39,1
1 ɉɊd  ɦɦ.    

ɉɪɢɧɢɦɚɟɦ  dɉɊ1 = 2 ɦɦ, [14]. 

D01 = 4*2  = 8 ɦɦ.      

                                 t1 = 2+3/15+0,1*2 = 2,4 ɦɦ.  
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                   ɦɦ       

Ɋɚɫɱɟɬ ɩɪɭɠɢɧɵ ɞɥɹ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ 

ɍɫɢɥɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɩɪɭɠɢɧɨɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                   FɉɊ2 = 500000*3,14*0,006*0,006/4 = 14 ɇ     

 

                                    6,0
560*14,3

4*14*8*39,1
2 ɉɊd  ɦɦ.    

ɉɪɢɧɢɦɚɟɦ  dɉɊ2 = 1 ɦɦ, [14]. 

D02 = 4*1  = 4 ɦɦ.       

                                 t2 = 1+3/34+0,1*1 = 1,2 ɦɦ.  

                     ɦɦ     

Ɍɨɥɳɢɧɭ ɫɬɟɧɨɤ ɜ ɤɨɬɨɪɭɸ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɫɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 

ɭɫɢɥɢɹ ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɨɫɶ, ɚ ɬɚɤɠɟ ɞɢɚɦɟɬɪɚ ɫɚɦɨɣ ɨɫɢ. 

ɇɚɩɪɹɠɟɧɢɹ ɫɦɹɬɢɹ, ɜɨɡɧɢɤɚɸɳɟɟ ɜ ɫɬɟɧɤɚɯ ɤɪɟɩɥɟɧɢɹ ɨɫɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

 ɫм
o

ɫм
Sd

F  
**2

,     (3.21) 

ɝɞɟ S– ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦ; 

[ıɫɦ] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ,  [ıɫɦ] = 192 Ɇɉɚ, [14]. 

 

ɂɡ ɜɵɪɚɠɟɧɢɹ 3.8 ɧɚɣɞɟɦ ɡɧɚɱɟɧɢɟ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ. 

 ɫмod

F
S

**2
 ,      (3.22) 

 

001,0
192000000*04,0*2

25000
S ɦ.      
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ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ S = 5 ɦɦ. 

 

Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɛɨɥɬɨɜ ɜ ɨɩɚɫɧɨɦ ɫɟɱɟɧɢɢ 

Ⱦɜɟ ɩɪɨɭɲɢɧɵ ɤɪɨɧɲɬɟɣɧɨɜ ɫ ɡɚɤɪɟɩɥɟɧɧɨɣ ɦɟɠɞɭ ɧɢɦɢ ɩɥɚɫɬɢɧɨɣ ɫɨɟɞɢɧɹ-

ɸɬɫɹ ɜɧɚɯɥɟɫɬ ɨɞɧɢɦ ɛɨɥɬɨɦ ɞɢɚɦɟɬɪɚ 16 ɦɦ. Ɉɩɪɟɞɟɥɢɦ ɜɟɥɢɱɢɧɭ ɞɨɩɭɫɤɚɟɦɨ-

ɝɨ ɭɫɢɥɢɹ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɫɪɟɡ ɟɫɥɢ Ĳadm.ɫɪ=120Ɇɉɚ(ɪɚɫɱɟɬ ɩɨ [14]). 

Ɉɩɪɟɞɟɥɢɦ ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɫɪɟɡ. 

                                                     
ɫɪA

Q
   ,                                                      (3.23) 

ɝɞɟ Q – ɧɚɝɪɭɡɤɚ ɧɚ ɛɨɥɬ; 

      Ⱥɫɪ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɨɥɬɚ. 

                                                  
4

2
dȺɫɪ





  ,                                                  (3.24) 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɫɪɟɡɚ: 

                                            ɫɪadm
d

F
.2

4
2




 








 


   ,                                     (3.25) 

                                                
4

2
d

F adm 
 

  ,                                               (3.26) 

3
26

106
4

016.014.310120



F ɇ = 36 ɤɇ, 

Ɍɚɤ ɤɚɤ ɧɚɝɪɭɡɤɚ ɧɚ ɞɚɧɧɨɟ ɛɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɨɬ ɜɟɫɚ ɭɫɬɪɨɣɫɬɜɚ 26 ɤɇ, ɬɨ 

ɜɵɛɪɚɧɧɵɣ ɞɢɚɦɟɬɪ ɛɨɥɬɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ. 

Ɋɚɫɱɟɬ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɨɟɤ 

Ɋɚɫɫɱɢɬɚɟɦ ɫɬɨɣɤɢ ɭɞɟɪɠɢɜɚɸɳɢɟ, ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɫ ɨɞ-

ɧɨɣ ɫɬɨɪɨɧɵ ɤɚɪɤɚɫ, ɫ ɞɪɭɝɨɣ ɨɩɨɪɧɭɸ ɩɥɢɬɭ , ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɞɚɧɧɵɯ: ɪɚɫɬɹɝɢ-

ɜɚɸɳɚɹ ɫɢɥɚ ɨɬ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɭɸɳɟɝɨ ɲɬɨɤɚ 26 ɤɇ; ɱɢɫɥɨ ɫɬɨɟɤ 1 ɲɬ. (ɪɟɲɟɧɢɟ 

ɩɨ[12]). 

ȼɧɟɲɧɹɹ ɫɢɥɚ ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɤɚɠɞɭɸ ɫɬɨɣɤɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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z

F
F B   ,                                                (3.27) 

ɝɞɟ FB – ɜɧɟɲɧɹɹ ɫɢɥɚ; 

       z – ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɟɤ. 

26
1

1026 3

F    ɤɇ, 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɨɫɟɜɭɸ ɫɢɥɭ ɪɚɫɬɹɝɢɜɚɸɳɭɸ ɫɬɨɣɤɭ Fɚ , ɞɟɣɫɬɜɭɸɳɭɸ ɧɚ ɧɟɟ 

ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɡɚɬɹɠɤɢ ɢ ɩɪɢɥɨɠɟɧɢɹ ɜɧɟɲɧɟɣ ɫɢɥɵ. 

Ɉɫɟɜɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                      FkFa  1   ,                                (3.28) 

ɝɞɟ  k – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɹɠɤɢ ɛɨɥɬɚ, k=3; 

        χ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ, χ = 0,3. 

Ɍɨɝɞɚ ɩɨɥɭɱɢɦ: 

   1253,03,013 aF   ɤɇ, 

Ⱦɥɹ ɫɬɚɥɢ45 ɩɪɢɦɟɦ ɩɨ ȽɈɋɌ 1050-74 ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ıɌ = 490 Ɇɉɚ. 

Ɉɩɪɟɞɟɥɢɦ ɞɥɹ ɫɬɨɟɤ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. Ɉɧɨ ɨɩɪɟɞɟɥɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

                                                             sɌ
ɪ

    ,                                          (3.29) 

  163
3

490 ɪ   Ɇɉɚ,               

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɧɚɯɨɞɢɦ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

                                                        p

aF
d  3.11   ,                                    (3.30) 

мммd 2,110112,0
10163

10123.1 6

3

1 


 , 

ɉɨ ɋɌ ɋɗȼ 181-75 ɞɥɹ ɫɬɨɟɤ ɩɪɢɧɢɦɚɟɦ ɪɟɡɶɛɭ Ɇ14 (ɫ ɤɪɭɩɧɵɦ ɲɚɝɨɦ), ɜɧɭɬ-

ɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ d1 = 11.8 ɦɦ. 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɛɵɥ ɜɵɛɪɚɧ ɩɪɚɜɢɥɶɧɨ, ɬ. ɤ. ɬɚɤɨɣ ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɡɚɩɚɫɚ ɪɟɤɨɦɟɧɞɨɜɚɧ ɞɥɹ ɛɨɥɬɨɜ Ɇ16…Ɇ30 [12]. 
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 Ɋɚɫɱɟɬ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

Ɋɚɫɫɱɢɬɚɟɦ ɬɚɜɪɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɬɪɭɛɵ ɧɚɝɪɭɠɟɧɧɨɝɨ ɢɡɝɢɛɚɸɳɢɦ ɦɨ-

ɦɟɧɬɨɦ Ɇɢɡ= 1,7ɯ103
 ɇ·ɦ Ɇɚɬɟɪɢɚɥ ɫɬɚɥɶ ɋɬ3, ɫɜɚɪɤɚ ɪɭɱɧɚɹ ɷɥɟɤɬɪɨɞɨɦ ɗ42, 

ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ = 6..8 ɦɦ. 

ɇɚɩɪɹɠɟɧɢɹ ɨɬ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                              ɦ = 4Ɇ/(0,7·k··d2
),                                                  (3.31) 

ɝɞɟ      Ɇ - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɇ·ɦ; 

                               ɦ=4·1,7·10
6
/(0,7·k·3,14·40

2
)= 2,7·10

2
/k 

ɨɬɫɸɞɚ ɧɚɯɨɞɢɦ ɤɚɬɟɬ ɫɜɚɪɧɨɝɨ ɲɜɚ k=4,6 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɤɚɬɟɬ ɲɜɚ ɪɚɜɧɵɦ 5 ɦɦ. 
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4. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɉɊɈɐȿɋɋȺ      

ɂɁȽɈɌɈȼɅȿɇɂə ȾȿɌȺɅȿɃ 

4.1.ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ. 

ɉɪɢɦɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɩɪɭɬɨɤ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɵ ɪɚɡɦɟ-

ɪɚɦɢ ɢ ɮɨɪɦɚɦɢ ɝɨɬɨɜɨɣ ɞɟɬɚɥɢ. ȼɵɛɢɪɚɟɦ ɜɚɥ ɢɡ ɫɨɪɬɨɜɨɝɨ ɦɟɬɚɥɥɚ ɋɬ 35 ȽɈɋɌ 

4543-71.  

 

4.2 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɠɭщɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 

Ⱦɥɹ ɬɨɤɚɪɧɨɣ ɨɩɟɪɚɰɢɢ ɜɵɛɢɪɚɟɦ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ 

ɫɬɚɧɨɤ 

    1К-62 ɫɬɪ11 ɩɪилɨж.1 

ȼɵɛɨɪ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ: 

   Ⱦɥɹ ɬɨɱɟɧɢɹ ɜɵɛɢɪɚɟɦ: Ɋɟɡɟɰ 2100-0405 ȽɈɋɌ 18878-73, Ɋɟɡɟɰ 2130-

0251 ȽɈɋɌ 18884-73. 

 

4.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚ - ɜɵɛɢɪɚɟɦ ɪɟɡɟɰ ɩɪɹɦɨɣ ɩɪɨɯɨɞɧɨɣ.2100-0405 ɫ ɫɟɱɟɧɢɟɦ 

25X16 ɩɨ ȽɈɋɌ 18878 – 73 

ȼɵɛɢɪɚɟɦ ɬɜɟɪɞɵɣ ɫɩɥɚɜ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ Ɍ15 Ʉ6,[1, 8] 

     Ƚɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ 45  

     ɑɟɪɧɨɜɨɟ ɬɨɱɟɧɢɟ 101  

     5     Ɋɟɡɟɰ 2516       Ɋɚɞɢɭɫɧɨɟ ɩɪɟɜɵɲɟɧɢɟ  r=1. 

005. Ɍɨɤɚɪɧɚɹ 

ɉɟɪɟɯɨɞ 2. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚ ɞɥɢɧɟ 40 ɦɦ. 

1. Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   h. 

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

ɨɛɪɚɛɨɬɤɢ) ɢ ɤɨɧɟɱɧɨɣ ɫɨɝɥɚɫɧɨ ɱɟɪɬɟɠɭ ɢɥɢ ɷɫɤɢɡɭ;  
35 17

9
2

h


   ɦɦ. 

2.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ t ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ i. 
   

1 1;t   
2 1,5;t   

    2i   . 

3. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ S. 

   ɂɡ Д8Ж ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɫɬɚɥɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 0,3…0,8 ɢ   ɜɵɛɢɪɚɟɦ 

s=0,3 ɦɦ/ɨɛ .    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ Д1Ж ɭɫɬɚɧɚɜɥɢɜɚɟɦ S=0,3 ɦɦ/ ɨɛ.  

4. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

  ɂɡ Д8Ж, ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ Vp 

     (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 ɩɪɨɢɡɜɟ-

ɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ; 

ɋɬɚɥɶ 35 750ɜ  , 1Ʉ62 ɛɟɡ ɨɯɥɚɠɞɟɧɢɹ  vɋ 350; x= 0,15; y=0,35; m=0,20; 

0,2 0,15 0,35

350
217

60 1,5 0,3
p

V  
 

 ɦ/ɦɢɧ. 

6.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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1

1000 1000 217
727

3,14 35

p

p

V
n

D
 

  
 

 1мɢɧ .   (4.3) 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ n=727 1мɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɫɬɚɧɤɚ ɢ   

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  n  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ ɩɚɫɩɨɪɬɭ 1Ʉ62  

n=630 1мɢɧ . 

7. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɨ-

ɬɵ ɜɪɚɳɟɧɢɹ   n. 

1 3,14 35 630
69

1000 1000
ɞ

D n
V

    
     ɦ/ɦɢɧ.    (4.4) 

8. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ
zP . 

ɋɢɥɚ ɪɟɡɚɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д14Ж 
15,075,0  vstP ɋ ɪz      (4.5) 

ɝɞɟ ɋ– ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɦɟɬɚɥɥ ɢ ɭɫɥɨɜɢɹ ɟɝɨ ɨɛɪɚɛɨɬɤɢ; 

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

n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɪɢ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ; 

300pC  ;x=1; y=0,75; n=-0,15; 

1 0,75 0,15300 1,5 0,3 217 72zP
      ɇ. 

9. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
72 69

0,083
60000 60000

z
p

P V
N

 
     ɤȼɬ.    (4.6) 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟ-

ɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ ɩɚɫɩɨɪɬɧɵɯ 

ɞɚɧɧɵɯ ɫɬɚɧɤɚ. 

   (4.7) 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɪɟɡɚ-

ɧɢɹ 

       (4.8) 
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7,5>0,225. 

10. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

     (4.9) 

 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. 

     (4.10) 

ɝɞɟ ĳ – ɝɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ ɪɟɡɰɚ; 

2 90 0.y ctg    

21 2
0,26

1000 0,3
T


 


 ɦɢɧ. 
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5 ɈɏɊȺɇȺ ɌɊɍȾȺ ɂ ɌȿɏɇɂɄȺ ȻȿɁɈɉȺɋɇɈɋɌɂ 

5.1. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɪɚɡɪɚɛɨɬɚɧ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɨɡɞɨɪɨɜɥɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ. ɇɚ ɚɞɦɢɧɢɫɬɪɚɰɢɸ ɜɨɡɥɚɝɚɟɬɫɹ ɜɵ-

ɩɨɥɧɟɧɢɟ ɷɬɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɜɵɞɟɥɹɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɥɟɞɢɬɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɨ–ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫ-

ɥɨɜɢɣ ɞɥɹ ɢɡɛɟɠɚɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 

Ɉɛɳɟɟ ɫɨɫɬɨɹɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɦɨɠɧɨ ɩɪɢɡɧɚɬɶ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ. Ɉɬ-

ɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ, ɧɨɪɦ ɢ ɬɪɟɛɨɜɚɧɢɟ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɥɟɠɢɬ ɧɚ ɝɥɚɜɧɨɦ   ɢɧɠɟɧɟɪɟ  ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɨ ɜɧɨɜɶ ɩɨɫɬɭɩɚɸɳɢɦɢ ɧɚ ɪɚɛɨɬɭ ɢ ɫ ɪɚɛɨɬɚɸɳɢɦɢ, ɩɟɪɟɜɨɞɹɳɢɦɢɫɹ ɧɚ 

ɞɪɭɝɭɸ ɪɚɛɨɬɭ, ɩɪɨɜɨɞɹɬɫɹ ɢɧɫɬɪɭɤɬɚɠɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɤɚɪɬɨɱɧɵɣ ɭɱɟɬ, ɨɞ-

ɧɚɤɨ ɢɯ ɩɪɨɜɟɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɵɦ. ɂɧɫɬɪɭɤɬɚɠɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜ 

ɥɢɱɧɵɯ ɤɚɪɬɨɱɤɚɯ ɢɧɫɬɪɭɤɬɚɠɚ. 

Ɇɚɫɬɟɪɫɤɚɹ ɢɦɟɟɬ ɛɟɬɨɧɧɵɟ ɩɨɥɵ. ɋɦɨɬɪɨɜɚɹ ɹɦɚ ɢ ɩɨɥɵ ɜɵɩɨɥɧɟɧɵ ɫ 

ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ. ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ (ɛɨɤɨɜɨɟ) ɩɨɦɟɳɟɧɢɹ ɦɚɫɬɟɪɫɤɨɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɨɤɧɚ ɜ ɛɨɤɨɜɵɯ ɫɬɟɧɚɯ. ȼ ɭɫɥɨɜɢɹɯ ɫɥɚɛɨɣ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɨɫɜɟɳɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 

ɉɨ ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɤɚɤ ɭɞɨɜɥɟ-

ɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɜɨɡɥɟ ɤɚɠɞɨɝɨ ɫɬɚɧɤɚ ɩɨɥɨɠɟɧ ɞɟɪɟɜɹɧɧɵɣ ɧɚɫɬɢɥ. 

ɂɧɫɬɪɭɦɟɧɬ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫɬɪɨɝɨ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɟɫɬɚɯ, ɪɚɛɨɱɢɟ  

ɦɟɫɬɚ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɧɟɨɛɯɨɞɢɦɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ 

ɧɚ  75-80%. 

ȼɪɟɞɧɵɟ ɝɚɡɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɧɟ ɭɞɚɥɹɸɬɫɹ ɢɡ 

ɪɚɛɨɱɟɣ ɡɨɧɵ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɧɟɣ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɬɚɤ ɤɚɤ ɩɨɦɟɳɟɧɢɹ ɪɟɞɤɨ 

ɩɪɨɜɟɬɪɢɜɚɸɬɹ. 
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ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɤɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɟɞɭɫɦɨɬ-

ɪɟɧɵ ɫɜɨɛɨɞɧɵɟ ɩɨɞɴɟɡɞɵ ɢ ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ. 

ȼ ɦɚɫɬɟɪɫɤɨɣ ɨɬɫɭɬɫɬɜɭɸɬ ɱɚɫɬɶ ɤɨɧɬɭɪɨɜ ɡɚɡɟɦɥɟɧɢɹ ɧɚ ɫɬɚɧɤɚɯ ɢ ɦɟɯɚ-

ɧɢɡɦɚɯ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. ɇɟ ɩɪɨɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɨɬɫɭɬɫɬ-

ɜɭɸɬ ɦɨɥɧɢɟɨɬɜɨɞɵ. 

 

5.2 Ɋɚɫɱɟɬ ɡɚщɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ. 

Ⱦɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɡɚɡɟɦɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɡɚɳɢɬɭ ɪɚɛɨɱɢɯ 

ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ, ɧɟɨɛɯɨ-

ɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɞɚɧɧɵɣ ɪɚɫɱɟɬ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɡɚɡɟɦɥɟɧɢɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɤɨɧɬɭɪɚ ɢɡ ɦɟɬɚɥɥɢɱɟ-

ɫɤɢɯ ɫɬɟɪɠɧɟɣ, ɤɚɠɞɵɣ ɤɨɧɟɰ ɤɨɬɨɪɵɯ ɡɚɝɥɭɛɥɟɧ ɜ ɝɪɭɧɬ ɧɢɠɟ ɟɝɨ ɩɪɨɦɟɪɡɚ-

ɧɢɹ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ ɛɨɥɶɲɟ ɢɯ ɞɥɢɧɵ. ȼɟɪɯɧɢɟ ɤɨɧɰɵ ɫɬɟɪɠɧɟɣ 

ɡɚɝɥɭɛɥɹɸɬɫɹ ɧɚ 400-800 ɦɦ. ɂɯ ɫɨɟɞɢɧɹɸɬ ɫɜɚɪɤɨɣ ɫ ɨɛɳɢɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 

ɩɪɭɬɢɤɨɦ, ɧɚɪɭɠɧɵɣ ɤɨɧɟɰ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ.  

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɟɧɢɹ (Ɉɦ) ɞɥɹ ɫɬɟɪɠɧɟɣ, ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɨɬɨɪɵɯ ɡɚ-

ɝɥɭɛɥɟɧ ɜ ɡɟɦɥɸ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

                ;
4
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                        (5.1) 

ɝɞɟ ρ- ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, Ɉɦ∙ɦ (ɞɥɹ ɫɭɝɥɢɧɤɚ ρ= 40-150 

Ɉɦ∙ɦ), 

      l-ɞɥɢɧɚ ɡɚɡɟɦɥɟɧɢɹ, ɦ (l=2,5…3,5ɦ) 

      d-ɞɢɚɦɟɬɪ ɡɚɡɟɦɥɟɧɢɹ, ɦ (d=0,04ɦ) 
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      h-ɝɥɭɛɢɧɚ ɡɚɛɢɜɤɢ, ɫɱɢɬɚɹ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɨ ɫɟɪɟɞɢɧɵ ɡɚɡɟɦ-

ɥɢɬɟɥɹ, ɦ (h=2…2,5 ɦ). 
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Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɡɟɦɥɢɬɟɥɟɣ: 

                              ,
эɡɡ

ɫɊɌ

R

KR
n




                                       (5.2) 

ɝɞɟ K ɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧɧɨɫɬɢ, ɡɚɜɢɫɢɬ ɨɬ ɦɟɬɟɨɭɫɥɨɜɢɣ; ɪɚɜɧɵɣ 1,6 

ɞɥɹ ɫɪɟɞɧɟɣ ɩɨɥɨɫɵ Ɋɨɫɫɢɢ; 

      R ɡ - ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɟɧɢɹ, Ɉɦ (R ɡ =4 Ɉɦ); 

 

      η эɡ - ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɡɚɡɟɦɥɢɬɟɥɟɣ. 

.85,7
82,04

6,11,16





n  

 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɡɟɦɥɢɬɟɥɟɣ n=8 ɲɬɭɤ. 

 

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɡɚɡɟɦɥɢɬɟɥɟɣ ɩɪɢɧɢɦɚɟɦ ɩɨɥɨɫɨɜɭɸ ɫɬɚɥɶ ɲɢɪɢɧɨɣ 

b=0.4ɦ ɢ ɬɨɥɳɢɧɨɣ 0,04ɦ. 

 

Ⱦɥɢɧɭ ɩɨɥɨɫɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                               d n =1.05∙a∙n,                                          (5.3) 

ɝɞɟ a- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɪɭɛɚɦɢ, a=3ɦ; 

      n- ɤɨɥɢɱɟɫɬɜɨ ɡɚɡɟɦɥɢɬɟɥɟɣ. 

d n =1.05∙3∙8=25.2 ɦ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɸ ɬɨɤɚ ɫ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

      Омl
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2
lg(366.0

2
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
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                             (5.4) 

ɝɞɟ h- ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɩɨɥɨɫɵ ɜ ɝɪɭɧɬ, ɦ; 

      η п  - ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɩɨɥɨɫɵ, η п =0,2…0,7; 

      l п - ɞɥɢɧɚ ɩɨɥɨɫɵ ɡɚɡɟɦɥɢɬɟɥɟɣ. 
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Ɋɟɡɭɥɶɬɢɪɭɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

                           ,
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɳɢɬɚ ɪɚɛɨɱɢɯ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɛɭɞɟɬ 

ɨɛɟɫɩɟɱɟɧɚ ɩɪɢ ɤɨɧɬɭɪɟ ɡɚɡɟɦɥɟɧɢɹ ɜ ɜɨɫɟɦɶ ɫɬɟɪɠɧɟɣ ɞɢɚɦɟɬɪɨɦ ɫɨɪɨɤ ɦɢɥ-

ɥɢɦɟɬɪɨɜ ɢ ɞɥɢɧɨɣ ɬɪɢ ɦɟɬɪɚ 

 

5.4 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ ɤɨɬɨɪɵɣ ɜɥɢɹ-

ɟɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ. 

 ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɭ ɪɚɛɨɬɧɢɤɨɜ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɪɟɨɛɥɚɞɚɟɬ ɭɦɫɬɜɟɧ-

ɧɵɣ ɢɥɢ ɮɢɡɢɱɟɫɤɢɣ (ɨɞɧɨɨɛɪɚɡɧɵɣ) ɬɪɭɞ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɧɟɝɚɬɢɜɧɨ ɨɬɪɚɡɢɬɶ-

ɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɪɚɛɨɱɢɯ 

 ɋɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɞɟɥɹɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɬɪɭɞɚ ɧɚɚ 2 ɝɪɭɩɩɵ: ɜɨ-

ɞɢɬɟɥɢ ɦɚɲɢɧ (ɬɪɚɤɬɨɪɢɫɬɵ,  ɲɨɮɺɪɵ,) ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨ-
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ɜɨɤ (ɫɥɟɫɚɪɢ, ɷɥɟɤɬɪɢɤɢ, ɦɨɬɨɪɢɫɬɵ ɢ ɞɪ.). ɉɨɷɬɨɦɭ ɪɚɛɨɬɚ  ɭ ɨɞɧɢɯ ɫɜɹɡɚɧɚ ɫ 

ɭɩɪɚɜɥɟɧɢɟɦ ɬɟɯɧɢɤɢ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ, ɚ ɞɪɭɝɢɯ – ɪɚɛɨ-

ɬɨɣ ɜ ɧɟɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɹ (ɜ ɭɡɤɢɯ ɩɨɦɟ-

ɳɟɧɢɹɯ, ɧɚ ɜɵɫɨɬɟ), ɚ ɷɬɨ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ,  ɜɵɧɨɫ-

ɥɢɜɨɫɬɢ ɢ ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ ɦɵɲɰ, Ɂɚɧɹɬɢɹ ɮɢɡɤɭɥɶɬɭɪɨɣ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɝɭ-

ɥɹɪɧɵɦɢ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɠɟɬɫɹ ɧɚ ɡɞɨɪɨɜɶɟ. 
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6. ɈɏɊȺɇȺ ɈɄɊɍɀȺɘЩȿɃ ɋɊȿȾɕ. 

. 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɬɟɯɧɢɤɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɜɪɟɞ-

ɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɥɨɝɢɸ. ɉɨɷɬɨɦɭ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɥɸɛɵɯ ɜɢɞɨɜ ɞɢɚɝɧɨɫɬɢɪɨ-

ɜɚɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ, ɬɨ ɟɫɬɶ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɜɨɞɨɟɦɨɜ, ɡɟɥɟɧɵɯ ɧɚ-

ɫɚɠɞɟɧɢɣ, ɫ ɬɟɦ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɯ ɡɚɝɪɹɡɧɟɧɢɟ. 

ɋɚɦɨɟ ɷɮɮɟɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɜɵɛɪɨɫɨɜ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɤɚ-

ɱɟɫɬɜɚ ɬɨɩɥɢɜɚ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜ ɯɨɥɨɞ-

ɧɵɯ ɢ ɚɪɤɬɢɱɟɫɤɢɯ ɡɨɧɚɯ ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɞɩɭɫɤɨɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɦɚɪɲɪɭɬɵ ɞɜɢɠɟɧɢɹ, ɱɚɫɨɜɵɟ ɝɪɚɮɢɤɢ ɞɥɹ ɤɨɨɪɞɢɧɚɰɢɢ 

ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. 

Ɍɚɤ ɟɫɥɢ ɤɚɱɟɫɬɜɟɧɧɨ ɫɨɫɬɚɜɥɹɬɶ ɦɚɪɲɪɭɬɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɨɜɵ-

ɲɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɛɟɝɚ, ɜɫɺ ɷɬɨ ɩɪɢɜɟɞɺɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɯɨ-

ɥɨɫɬɵɯ ɟɡɞɨɤ ɢ ɨɛɳɟɦɭ ɩɪɨɛɟɝɭ ɚɜɬɨɦɨɛɢɥɟɣ, ɱɬɨ ɜɥɟɱɺɬ ɡɚ ɫɨɛɨɣ ɭɦɟɧɶɲɟɧɢɟ 

ɜɵɛɪɨɫɨɜ. 

  ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɪɟɞɩɭɫɤɨɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɢ ɬɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚ-

ɪɚɬɵ, ɬɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɜ ɦɨɦɟɧɬɵ 

ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ. Ɍɚɤ ɟɫɥɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɩɭɫɤ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɬɨ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɨɜ ɬɚɤɠɟ ɢɦɟɸɬ 

ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɩɪɢ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ ɜ ɰɢɥɢɧɞɪɵ ɷɬɨ ɬɨɩɥɢɜɨ 

ɩɥɨɯɨ ɫɝɨɪɚɟɬ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɵɛɪɨɫ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɜ 

ɚɬɦɨɫɮɟɪɭ, ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɷɬɢɯ ɝɚɡɚɯ. 

Ⱥ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ  ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɭɫɤ ɧɚɝɪɟɬɨɝɨ ɞɜɢɝɚɬɟ-

ɥɹ. 

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɤɪɭ-

ɠɚɸɳɟɣ ɫɪɟɞɵ.  
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7. ɊȺɋɑȿɌ ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂɏ ɉɈɄȺɁȺɌȿɅȿɃ 

ɄɈɇɋɌɊɍɄɐɂɂ ɏɈȾɈȼɈɃ ɑȺɋɌɂ ȽɍɋȿɇɂɑɇɈȽɈ ɌɊȺɄɌɈɊȺ. 

7.1 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

7.1.1 Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɦɚɫɫɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬ-

ɪɭɤɰɢɢ 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]:  

   ɇȺɑɉȾɆɡɤɛ КɋɋȿɋGɋ  )( . ,   (7.1) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ; 

ɋɁ – ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ. ɦɚɫɫɵ ɤɨɧɫɬ-

ɪɭɤɰɢɢ, ɪɭɛ, (ɋɁ = 0,02…0,15), [2] ; 

ȿ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ, ɪɭɛ; 

ɋɆ – ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ ɦɚɫɫɵ ɦɚɲɢɧɵ, 

ɋɆ=50 ɪɭɛ/ɤɝ, ; 

ɋɉȾ– ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ, ɪɭɛ; 

ɄɇȺɑ– ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟ-

ɧɵ ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ, ɄɇȺɑ = 1,15…1,4, [2]. 

 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

КGGG ȽK  )( ,      (7.2) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ; 

GȽ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɢɦɚɟɦ GȽ ≈ 15 

ɤɝ; 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ Ʉ = 1,05…1,15, [2] . 
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Ɍɚɛɥɢɰɚ 7.1 – Ɋɚɫɱɺɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟ-

ɬɚɥɢ ɢ ɦɚɬɟɪɢɚɥɚ 

Ɉɛɴɟɦ 

ɞɟɬɚɥɢ, 

ɫɦ3 

ɍɞɟɥɶɧɵɣ 

ɜɟɫ, 

ɤɝ/ɫɦ3 

Ɇɚɫɫɚ ɞɟ-

ɬɚɥɢ, ɤɝ 

Ʉɨɥɢɱ. 

ɞɟɬɚɥɟɣ, 

ɲɬ 

Ɉɛɳɚɹ 

ɦɚɫɫɚ 

Ʉɨɪɩɭɫ 769 0,0078 6 1 6 

ɉɪɭɠɢɧɚ 154 0,0078 1,2 1 1,2 

Ɉɫɶ 141 0,0078 1,1 1 1,1 

ɒɬɨɤ 154 0,0078 1,2 1 1,2 

Ɉɫɶ 38 0,0078 0,3 1 0,3 

ɉɨɪɲɟɧɶ 897 0,0078 7 1 7 

Ʉɪɵɲɤɚ 128 0,0078 1 1 1 

ȼɫɟɝɨ       17,8 

 

G = (17,8+15)·1,12 = 36,7 ɤɝ.     

ɉɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ G = 37 ɤɝ. 

 

ɋȻ = (37· (0,11·1,2+70)+16451) ·1,13 = 20000 ɪɭɛ.    

 

7.1.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɬɢɩɨɜɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 

ȼ ɬɚɛɥɢɰɟ 7.2. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ. 
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Ɍɚɛɥɢɰɚ 7.2–Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢ-

ɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 30 37 

Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 18000 20000 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 0,4 0,4 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 

ɋɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ·ɱ. 100 100 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 10 10 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 1000 1000 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɟɞ/ɱ 2,82 3,20 

 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏ1. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨ-

ɞɢɦ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

 60
ɰ

ɱ
T

t
W                                                      (7.3) 

ɝɞɟ  t – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ (0,6…0,9); 

Tɰ – ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ 

82,2 
15

8,0
601 ɱW  ɟɞ /ɱɚɫ 

2,3 
17

8,0
600 ɱW  ɟɞ /ɱɚɫ 
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Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

  
Ɍ ɫɥ  1

1
1 


 ɝɨɞɱ
ɟ

TW

GɆ ;     (7.4) 

ɫɥɝɨɞ0

0
0

T  T  


ɱ
ɟ

W

GɆ ,       

ɝɞɟ Ɇɟ1, Ɇɟ0– ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɝ/ ɟɞ; 

G1, G0– ɦɚɫɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Wɱ1, Wɱ0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 30/(3,2·1000·10) =  0,00116 ɤɝ/ ɟɞ;     

Ɇɟ0 = 37/(2,82·1000·10) = 0,00106 ɤɝ/ ɟɞ.     

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2, ɫɬɪ.16]: 

 
ɝɨɞɱ

ɛ
ɟ
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


1

1
1 ;      (7.5) 

ɝɨɞɱ

ɛ
ɟ ɌW

C
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


1

0
0 ,       

ɝɞɟ ɋɛ1, ɋɛ0 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤ-

ɰɢɢ, ɪɭɛ.; 

Fɟ1 = 18000/(3,2·1000) = 6,25 ɪɭɛ./ ɟɞ;     

Fɟ0 = 2000/(2,82·1000) =  6,38 ɪɭɛ./ ɟɞ.     

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 
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1
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Э  ;     (7.6) 
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NЭ  ,       

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ·ɱ/ ɟɞ; 

Nɟ1, Nɟ0 – ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɹ, ɤȼɬ; 

ɗɟ1 = 0,4/3,2  = 0,125 ɤȼɬ·ɱ/ ɟɞ;      

ɗɟ0 = 0,4/2,8  = 0,142 ɤȼɬ·ɱ/ ɟɞ.      

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]. 

ɱТ

ɪТ
ɟТ

W

n
Ɍ    ,      (7.7) 

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

313,0
2,3

1
1 ɟɌ , ɱɟɥ·ɱ/ ɟɞ.      

355,0
82,2

1
0 ɟɌ  ɱɟɥ·ɱ/ ɟɞ.      

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ  ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 11111 ȺɋɋɋS ɪɬɨЭɡп  ;    (7.8) 

00000 ȺɋɋɋS ɪɬɨЭɡп        

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

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

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

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

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 111 ɟɡп ɌzC  ;     (7.9) 
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 000 ɟɡп ɌzC ;       

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

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 100 ɪɭɛ./ɱ. 

ɋɡɩ1 = 100·0,313 = 31,3 ɪɭɛ./ ɟɞ;      

ɋɡɩ0 = 100·0,355 = 35,5  ɪɭɛ./ ɟɞ.      

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

ЭЭ ɐЭɋ  11 ;       (7.10) 

 ЭЭ ɐЭɋ 00 ,        

ɝɞɟ   ɐɗ –ɰɟɧɚ ɬɨɩɥɢɜɚ ɞɥɹ ɜɵɪɚɛɨɬɤɢ 1 ɤȼɬ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɦ, (ɐɗ = 

4 ɪɭɛ./ɤȼɬ ɜ ɰɟɧɚɯ ɧɚ 04.2020 ). 

ɋɗ1 = 0,125·5 = 0,63 ɪɭɛ./ ɟɞ ;     

ɋɗ0 = 0,142·5= 0,72 ɪɭɛ./ ɟɞ.     

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 
ɝɨɞɱ1

ɪɬɨ1
1 Ɍ  W 100

ɇ  
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 ɛ
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C ;    (7.11) 

ɝɨɞɱ0

ɪɬɨ00
0 Ɍ W  100

ɇ 



 ɛ

ɪɬɨ
C

C ,      

ɝɞɟ ɇɪɬɨ1, ɇɪɬɨ0 – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɋɪɬɨ1 = 20000·10/(100·3,2·1000) = 0,63 ɪɭɛ./ ɟɞ;    

ɋɪɬɨ0 = 18000·10/(100·2,82·1000) = 0,64 ɪɭɛ./ ɟɞ.    

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 
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Ɍ  W 100

ɚТ 

ɝɨɞТɱТ 


 i
i

CɛȺ      (7.12) 

ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 20000·10/(100·3,2·1000) = 0,63 ɪɭɛ./ ɟɞ;     

Ⱥ0 = 18000·10/(100·2,82·1000) = 0,64  ɪɭɛ./ ɟɞ.     

Ɉɬɫɸɞɚ, 

1эɤɫпS  = 31,3+0,63+0,63+0,63 = 33,14 ɪɭɛ./ ɟɞ;    

0эɤɫпS  = 35,5+0,72+ 0,64+0,64 = 37,45 ɪɭɛ./ ɟɞ.    

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

ɟпɪ FSɋ  ɇ1 ȿ      (7.13)  

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ȿɇ =0,15, [2]. 

CɉɊ1 = 31,14+(0,15·6,25) = 34,08  ɪɭɛ./ ɟɞ.     

CɉɊ0 = 37,45+(0,15·6,38) = 38,41 ɪɭɛ./ ɟɞ.     

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

   ɝɨɞɱ110 Ɍ  W  SSЭɝɨɞ  ,    (7.14) 

ɝɨɞЭ  = (37,45-31,14) ·10·1000 = 13792  ɪɭɛ.     

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2]: 

  01 ȻȻɇɝɨɞɝɨɞ ɋɋȿЭȿ  ,   (7.15) 

ȿɝɨɞ = 13792-0,15·(20000-18000) = 13856 ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

ɝɨɞ

ɛ
ɨɤ Э

ɋɌ 1 ,     (7.16) 



80 

 

Ɍɨɤ = 20000/13792=  1,5 ɝɨɞɚ     

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

1ɛ

ɝɨɞ
эɮ ɋ

Эȿ  ,     (7.17) 

ȿɷɮ = 13792/20000 =  0,69. 

Ɍɚɛɥɢɰɚ 7.3– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ ɜ 

%% ɤ ɛɚ-

ɡɨɜɨɦɭ 

ɂɫɯɨɞ-

ɧɵɣ 
ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɟɞ /ɱ 2,8 3,2 114,3 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ ɟɞ 0,0011 0,0012 109,1 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ ɟɞ 6,38 6,25 98,0 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ ɟɞ 0,142 0,125 88,0 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ·ɱ/ ɟɞ 0,3546 0,3125 88,1 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ 

ɟɞ 

37,45 33,14 88,5 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ,  ɪɭɛ./ ɟɞ 38,41 34,08 88,7 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 13792   

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.   13856 – 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟ-

ɧɢɣ, ɥɟɬ. 

– 1,5 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

– 0,69 
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ȼɕȼɈȾɕ 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɢ ɩɚɬɟɧɬɧɵɣ 

ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ  ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɝɭɫɟɧɢɱɧɵɯ 

ɬɪɚɤɬɨɪɨɜ.  

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɫ ɭɱɟɬɨɦ ɫɭ-

ɳɟɫɬɜɭɸɳɟɝɨ ɩɪɨɬɨɬɢɩɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟ-

ɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɚɬɟɧɬɨɜ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ. 

 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɝɭɫɟɧɢɱɧɨɝɨ ɬɪɚɤɬɨɪɚ 

ɢɦɟɟɬ ɧɟɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɩɪɨɫɬɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɟɛɨɥɶɲɭɸ ɦɚɫɫɭ ɢ 

ɜɵɫɨɤɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨ-

ɥɟɟ ɜɵɝɨɞɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɬ 13586 ɪɭɛɥɟɣ, ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɬ 0,7 ɝɨɞɚ. 
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