


ɆɂɇɂɋɌȿɊɋɌȼɈ ɋȿɅɖɋɄɈȽɈ ɏɈɁəɃɋɌȼȺ ɂ ɉɊɈȾɈȼɈɅɖɋɌȼɂə ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 

ɎȽȻɈɍ ȼɈ Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ 23.05.01 «ɇɚɡɟɦɧɵɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ» 

ɋɩɟɰɢɚɥɢɡɚɰɢɹ «Аɜɬɨɦɨɛɢɥɢ ɢ ɬɪɚɤɬɨɪɵ» 

 

 

ɁȺȾȺɇɂȿ ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ  

ɋɬɭɞɟɧɬɭ:  Ƚɚɛɢɞɭɥɥɢɧɭ Ɋ. ɇ. 

Ɍɟɦɚ ȼɄɊ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤɬɨɪɚ ɤɚɬɟɝɨɪɢɢ Ɍ  ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 

20 ɤɇ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ 22 ɦɚɹ 2020 ɝɨɞɚ  № 178 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ    15 ɢɸɧɹ 2020 ɝɨɞɚ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ   ȼɄɊ: Ɍɹɝɨɜɵɣ ɤɥɚɫɫ ɬɪɚɤɬɨɪɚ – 20 ɤɇ; ɤɨɥɟɫɧɚɹ 

ɮɨɪɦɭɥɚ 4ɯ4; ɜɢɞ ɩɪɢɦɟɧɹɟɦɨɝɨ ɬɨɩɥɢɜɚ – ɞɢɡɟɥɶɧɨɟ ɢ ɝɚɡɨɜɨɟ (ɦɟɬɚɧ) 

ɬɨɩɥɢɜɨ. 

ɉɟɪɟɱɟɧɶ  ɩɨɞɥɟɠɚщɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ:    

1. Ɍɹɝɨɜɵɣ ɪɚɫɱɟɬ ɬɪɚɤɬɨɪɚ. 

2. Эɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ  

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ 

ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. 

4. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

5. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

6. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɤɨɥɨɝɢɢ 

7. Эɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ 

ɩɢɬɚɧɢɹ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. 



ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ). 

1. Ɋɟɝɭɥɹɬɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ. 

2. ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 

3. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ 

4. ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɋɉȽ. 

5. Эɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ  

6. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢɪɨɜɤɚ (3 

ɥɢɫɬɚ). 

7. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɢ 

8. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

 Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ ɫ ɭɤɚɡɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸщɢɯ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɚ 

Ɋɚɡɞɟɥ Кɨɧɫɭɥɶɬɚɧɬ 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɚɹɡɢɟɜ И. ɇ. 
Эɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ 

 

  

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ  13.03.2020 

ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɋɪɨɤ 
ɜɵɩɨɥɧɟɧɢɹ 

ɉɪɢɦɟɱɚ
ɧɢɟ 

1 Ɍɹɝɨɜɵɣ, ɞɢɧɚɦɢɱɟɫɤɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬɵ ɚɜɬɨɦɨɛɢɥɹ 

14.04.2020  

2. Эɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ 28.04.2020  

3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɚ 
ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ 

14.05.2020  

4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 20.05.2020  

5 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 

28.05.2020  

6 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɤɨɥɨɝɢɢ 02.06.2020  

7 Эɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ 

08.06.2020  

ɋɬɭɞɟɧɬ-ɞɢɩɥɨɦɧɢɤ_____________________ (Ƚɚɛɢɞɭɥɥɢɧ Ɋ. ɇ.) 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼКɊ ɤ.ɬ.ɧ. ɞɨɰɟɧɬ ____________ (ɋɢɧɢɰɤɢɣ ɋ.А.) 
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ȺɇɇɈɌȺɐɂə 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ƚɚɛɢɞɭɥɥɢɧɚ Ɋ.ɇ.,  ɜɵɩɨɥɧɢɜ-

ɲɟɝɨ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: “ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɥɟɫ-

ɧɨɝɨ ɬɪɚɤɬɨɪɚ ɤɚɬɟɝɨɪɢɢ Ɍ  ɬɹɝɨɜɨɝɨ ɤɥɚɫɫɚ 20 ɤɇ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚ-

ɧɢɹ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ”. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ 

ɧɚ 84 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɚɹ 13 ɬɚɛɥɢɰ, 18 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 ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨ-

ɪɚ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. 

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 Gabidullina R. N/, who completed the final qu-

КХТПТМКЭТШЧ аШЫФ ШЧ ЭСО ЭШЩТМ:”DОЬТРЧ ШП К аСООХОН ЭЫКМЭШЫ ШП МКЭОРШЫв T ЭЫКМЭТШЧ МХКЬЬ 

20 kN with the development of a power system on gas-diesel fuel". 

The final qualifying work contains an explanatory note on 84 sheets of type-

written text, including 13 tables, 18 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 

Second Chapter of the WRC - draft layout of the tractor. 

The third Chapter of the WRC - design development of the tractor power sys-

tem on gas-diesel fuel. 

The fourth Chapter of the WRC - technology for manufacturing non-standard 

parts and technology for assembling the structure 
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ȼȼȿȾȿɇɂȿ 

Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɫɬɨɢɦɨɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɫɨɫɬɚɜɥɹɸɬ 

ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɌɋɆ). 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟɪɟɜɨɞɚ ɦɨɛɢɥɶɧɵɯ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫ-

ɬɚɧɨɜɨɤ ɫ ɠɢɞɤɨɝɨ ɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ ɧɟɮɬɹɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɀɆɌ) ɧɚ 

ɫɠɚɬɵɣ ɩɪɢɪɨɞɧɵɣ ɝɚɡ (ɋɉȽ) ɨɛɭɫɥɨɜɥɟɧ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɫɬɨɢɦɨ-

ɫɬɢ ɧɟɮɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɀɆɌ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɛɨɥɶɲɨɦ ɟɝɨ ɩɨɬɪɟɛɥɟɧɢɢ.  

ȼɬɨɪɵɦ ɩɨɛɭɠɞɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɯɨɞɚ ɧɚ ɩɨɬɪɟɛɥɟ-

ɧɢɟ ɝɚɡɨɦɨɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ (ȽɆɌ) ɹɜɥɹɟɬɫɹ ɱɪɟɡɦɟɪɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸ-

ɳɟɣ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ ɨɬɯɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡ-

ɜɨɞɫɬɜɚ ɢ ɜɪɟɞɧɵɦɢ ɜɵɛɪɨɫɚɦɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɦɨɛɢɥɶɧɵɯ ɢ ɫɬɚɰɢɨɧɚɪ-

ɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɀɆɌ. Ɉɫɧɨɜɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɟɦ 

ɚɬɦɨɫɮɟɪɵ ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬ. ɇɚ ɧɟɝɨ ɩɪɢɯɨɞɢɬɫɹ 40% ɜɫɟɯ ɜɪɟɞɧɵɯ ɩɪɢɦɟ-

ɫɟɣ, ɚ ɜ ɤɪɭɩɧɵɯ ɝɨɪɨɞɚɯ ɷɬɚ ɞɨɥɹ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 70%. 
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1. ɌəȽɈȼɕɃ ɊȺɋɑȿɌ ɌɊȺɄɌɈɊȺ 

Ɍɚɛɥɢɰɚ1.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ʉɥɚɫɫ ɬɪɚɤɬɨɪɚ - ɧɨɦ.кɪP , ɤɇ 20 

Ɍɢɩ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɤɬɨɪɚ ɤɨɥɟɫɧɵɣ 4ɯ4 

ɋɪɟɞɧɹɹ ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ - ɫɪV , ɦ/ɫ 2,1…3,4 

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

2200 

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

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ, ɋ1 0,72 

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,[6]: 

кɝ
P

m
ɧɨɦкɪ

ɧɨɦкɪ
k 4434

81,946,0

20000

81,9









                                   (1.1) 

ɝɞɟ km - ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ, ɤɝ. 

ɧɨɦкɪP - ɧɨɦɢɧɚɥɶɧɨɟ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɬɪɚɤɬɨɪɚ, ɇ. 

ɧɨɦкɪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɫɵ ɬɪɚɤɬɨɪɚ ɫ 

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

Ɍɨɝɞɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟ-

ɧɢɹ,[6]: 

  кɝmm КЭ 48751,1443415,106,1                                  (1.2) 

ɩɪɢɧɢɦɚɟɦ mɷ = 5000 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 20 ɤɇ Ɇɢɧɫɤɨɝɨ ɬɪɚɤɬɨɪɧɨɝɨ ɡɚɜɨɞɚ ɆɌɁ-1221. 

Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɬɪɚɤɬɨɪɚ ɢɦɟɟɬ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣ-

ɫɬɜɟ 

ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɢɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ ɆɌɁ-1221. 

Ɍɚɛɥɢɰɚ 1.2 - Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ ɆɌɁ-1221. 

ɇɚɡɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɍɹɝɨɜɵɣ ɤɥɚɫɫ ɬɪɚɤɬɨɪɚ , ɤɇ 20 

Ƚɚɛɚɪɢɬɵ ɬɪɚɤɬɨɪɚ ɞ/ɲ/ɜ, ɦɦ 4600/2250/3000 

Ʉɨɥɟɹ ɩɨ ɩɟɪɟɞɧɢɦ/ ɡɚɞɧɢɦ ɤɨɥɟɫɚɦ, ɦɦ 
1545-2265/ 

1500-1900 

Ɇɚɫɫɚ ɛɟɡ ɞɨɩ. ɝɪɭɡɨɜ /ɫ ɝɪɭɡɚɦɢ, ɤɝ 4640/5300 

Ⱦɜɢɝɚɬɟɥɶ  (ɪɹɞɧɵɣ, 6-ɢ ɰɢɥɢɧɞɪɨɜɵɣ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ. 
Ɇɨɞɟɥɶ Ⱦ260.2) 

 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ (ɥ.ɫ.) 96 (130) 

Ⱦɢɚɩɚɡɨɧ ɫɤɨɪɨɫɬɟɣ, ɤɦ/ɱ  2,34... 41 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɛ/ɦɢɧ 

2100 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, % 25 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɬɪɚɤɬɨɪɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɝ/ɤȼɬ*ɱ  226 

 

1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɯɨɞɨɜɨɣ ɱɚɫɬɢ 

Ʉ ɨɩɪɟɞɟɥɹɟɦɵɦ ɩɚɪɚɦɟɬɪɚɦ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɨɬɧɨɫɹɬɫɹ: ɪɚɞɢɭɫ ɤɚɱɟɧɢɹ 

ɤɨɥɟɫɚ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [6]: 

         , ɦ     (1.3)  

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

 )1(5,00254,0
rк Hdr 



11 

 

d – ɩɨɫɚɞɨɱɧɵɣ ɞɢɚɦɟɬɪ ɲɢɧɵ ɜ ɞɸɣɦɚɯ,  

ɇ – ɜɵɫɨɬɚ ɩɪɨɮɢɥɹ ɲɢɧɵ ɜ ɞɸɣɦɚɯ; 

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

ɇɚ ɤɨɧɜɟɣɟɪɟ ɲɬɚɬɧɨ ɧɚ ɆɌɁ-1221 ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɲɢɧɵ: 

ɩɟɪɟɞɧɢɟ - 420/70R24, ɡɚɞɧɢɟ - 18,4R38 

Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɛɭɞɟɦ ɜɟɫɬɢ ɩɨ ɡɚɞɧɢɦ ɜɟɞɭɳɢɦ ɤɨɥɟɫɚɦ. 
   ɦrk 894,012,014,18385,00254,0   

ɉɪɢɧɢɦɚɟɦ 9,0кr ɦ. 

 

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]: 

    кȼɬ
mfɊV

N
ɬɪ

Эɧɨɦкɪɫɪ
ɧɨɦe 16,89

9,01000

81,912,05000200001,3

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  = 90 ɤȼɬ. 

 

1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɝɚɬɟɥɹ 

Ʉ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɬɪɚɤɬɨɪɚ ɨɬɧɨɫɹɬɫɹ: 

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

https://accsnab.ru/search/?search=420/70R24&sub_category=true&description=true
https://accsnab.ru/search/?search=18,4R38&sub_category=true&description=true
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ɜɚ - ɬɧG , ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ - еɧg  ɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚ-

ɥɚ. - еɧn .,[6]: 

;252
220014,3

5810301030 33

ɦɇ
n

N
M

ɟɧ

ɟɧ
ɧɨɦe 











                                (1.5) 

ɱкɝNg
G ɟɧɟɧ
Tɧɨɦ /9,13

1000

58240

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: 

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

ɝɞɟ :  σɪ- ɫɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɚ ɌɇȼȾ, ɩɪɢɧɢɦɚɟɦ 

σɪ=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
 ,   

ɱкȼɬ
ɝ

/
,    (1.9) 

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

 







































32

21.
eɧ

e

eɧ

e

eɧ

e
ɧɨɦee

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,[5]: 

 
e

e
e

n

N
M







31030 , ɇ.ɦ.                               (1.12) 

Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɢ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɨɜ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɢɡ ɜɵɪɚɠɟɧɢɣ,[5]: 

 
 

  











min

min35,0
35,1

eeɧ

ee
eɧe

nn

nn
gg , ɝ/ɤȼɬ.                  (1.13) 

 
1000

ɟe
ɬ

Ng
G


 , ɤɝ/ɱ.                              (1.14) 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ 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,[5]: 

 
e

ȽɉȽT
eɉɊ

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 90 

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

ne ɧɨɦ H 2200 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɜɢɝɚɬɟ-
ɥɹ, ɨɛ/ɦɢɧ 

ne min H2 700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɜɢɝɚɬɟɥɹ 

C1 C1 0,73 

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
 Nɟ, ɤȼɬ Ɇɟ, ɇ.ɦ ɋɌ,ɤɝ/ɱ gɟ, ɝ/ɤȼɬ.ɱ 

700,000  29,577 403,691 9,184 310,500 

850,000  37,256 418,760 11,268 302,450 

1000,000  45,027 430,195 13,256 294,400 

1150,000  52,720 437,996 15,096 286,350 

1300,000  60,164 442,163 16,744 278,300 

1450,000  67,186 442,695 18,157 270,250 

1600,000  73,617 439,595 19,302 262,200 

1750,000  79,285 432,860 20,150 254,150 

1900,000  84,019 422,491 20,677 246,100 

2050,000  87,648 408,488 20,865 238,050 

2200,000  90,000 390,851 20,700 230,000 

2230,000  74,659 319,867 18,230 244,178 

2260,000  59,318 250,767 15,760 265,690 

2290,000  43,977 183,478 13,290 302,209 

2320,000  28,636 117,929 10,820 377,857 

2350,000  13,295 54,054 8,351 628,077 

 



15 

 

 

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.,[5]: 

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

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

 
81,9

1000






экɪ

ɬɪɟɧ
T

mfP

N
V


, ɦ/ɫ    (1.18) 

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

ȼɟɥɢɱɢɧɚ ɛɭɤɫɨɜɚɧɢɹ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ, [5]: 

 c
pbpa       (1.19) 

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


эк

кɪ

m

P
P


     (1.20)  

ɉɨɬɟɪɹ ɦɨɳɧɨɫɬɢ ɧɚ ɛɭɤɫɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [5]: 

 
1000





 Ɍкɪ VP

N , ɤȼɬ.     (1.21)  

ɉɨɬɟɪɹ ɦɨɳɧɨɫɬɢ ɧɚ ɤɚɱɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ, [5]: 

 
 

1000

181,9 
 Ɍэ

f

Vmf
N , ɤȼɬ    (1.22) 

ɦɨɳɧɨɫɬɢ ɧɚ ɤɪɸɤɟ ɩɨ ɮɨɪɦɭɥɟ, [4]: 

 
 

1000

1 
 Tкɪ

кɪ
VP

N , ɤȼɬ.    (1.23) 

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

 
ɟɧ

кɪ
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 90 

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 0,85 

6 
ɇɨɦɢɧ. Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ ɬɪɚɤɬɨɪɚ-

ɇ. 
Pɤɪ ɧɨɦ Ɋ 20000 

7 
Ʉɨɷɮɮɢɰɢɟɧɬɵ   ɞɥɹ   ɪɚɫɱɟɬɚ ɛɭɤ-
ɫɨɜɚɧɢɹ 

ɚ Ⱥ5 0,13 

8 ɜ ȼ5 0,013 

9 ɫ ɋ5 8 

10 ɉɨɥɧɚɹ ɦɚɫɫɚ ɬɪɚɤɬɨɪɚ - ɤɝ. эm  MS 5000 
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Ɋɢɫɭɧɨɤ 1.3 – ɛɥɨɤ-ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɬɪɚɤɬɨɪɚ  
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Ɍɚɛɥɢɰɚ 1.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɢ ɬɪɚɤɬɨɪɚ. 

Ɋɤɪ, ɇ   Vɬ ɦ/ɫ Nɬɪ Nɛɭɤɫ Nf Nnɪ ɄɉȾɬɹɝ.ɭɫɥ. 
1333,300 0,000 14,000 9,000 0,110 62,210 18,678 0,208 

2666,600 0,010 11,400 9,000 0,360 50,497 30,141 0,335 
3999,900 0,010 9,600 9,000 0,680 42,496 37,818 0,420 
5333,200 0,020 8,300 9,000 1,050 36,683 43,264 0,481 
6666,500 0,020 7,300 9,000 1,440 32,269 47,284 0,525 
7999,800 0,030 6,500 9,000 1,860 28,804 50,336 0,559 
9333,100 0,040 5,800 9,000 2,280 26,010 52,704 0,586 
10666,400 0,040 5,300 9,000 2,720 23,711 54,567 0,606 
11999,700 0,050 4,900 9,000 3,160 21,785 56,050 0,623 
13333,000 0,050 4,500 9,000 3,610 20,148 57,236 0,636 
14666,300 0,060 4,200 9,000 4,070 18,740 58,189 0,647 
15999,600 0,070 3,900 9,000 4,530 17,516 58,953 0,655 
17332,900 0,070 3,700 9,000 4,990 16,442 59,560 0,662 
18666,200 0,080 3,500 9,000 5,470 15,493 60,037 0,667 
19999,500 0,080 3,300 9,000 5,950 14,647 60,400 0,671 
21332,800 0,090 3,100 9,000 6,440 13,888 60,663 0,674 
22666,100 0,100 2,900 9,000 6,960 13,204 60,834 0,676 
23999,400 0,100 2,800 9,000 7,490 12,585 60,915 0,677 
25332,700 0,110 2,700 9,000 8,070 12,021 60,907 0,677 
26666,000 0,120 2,600 9,000 8,690 11,505 60,801 0,676 
27999,300 0,130 2,400 9,000 9,370 11,032 60,589 0,673 
29332,600 0,140 2,400 9,000 10,15 10,596 60,252 0,669 
30665,900 0,150 2,300 9,000 11,03 10,193 59,767 0,664 
31999,200 0,160 2,200 9,000 12,07 9,820 59,101 0,657 
33332,500 0,180 2,100 9,000 13,31 9,473 58,214 0,647 
34665,800 0,200 2,000 9,000 14,79 9,150 57,054 0,634 
35999,100 0,230 2,000 9,000 16,59 8,848 55,555 0,617 
37332,400 0,250 1,900 9,000 18,79 8,566 53,638 0,596 
38665,700 0,290 1,800 9,000 21,49 8,301 51,207 0,569 
39999,000 0,340 1,800 9,000 24,80 8,052 48,145 0,535 
41332,300 0,390 1,700 9,000 28,87 7,817 44,312 0,492 
42665,600 0,460 1,700 9,000 33,85 7,596 39,545 0,439 
43998,900 0,540 1,600 9,000 39,96 7,387 33,647 0,374 
45332,200 0,640 1,600 9,000 47,41 7,189 26,392 0,293 
46665,500 0,760 1,500 9,000 56,48 7,001 17,511 0,195 
47998,800 0,900 1,500 9,000 67,47 6,824 6,697 0,074 
49332,100 1,080 1,500 9,000 80,75 6,655 -6,409 -0,071 
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Ɋɢɫɭɧɨɤ 1.4 –ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɤɬɨɪɚ. 

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: ,[5]: 

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. 
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1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɢɢ 

Ɉɫɧɨɜɚ ɷɬɨɝɨ ɦɟɬɨɞɚ,[5]: 

 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






эiкɪ

ɬɪɟɧ
ɌТ

mfP

N
V

 , ɦ/ɫ (1.27)  

ɢ ɞɚɥɟɟ: 

 
im

кɟɧ
iɬɪ

V

rn
i


 105,0 . (1.28) 

ɇP 2825
19

1470037300





  

96,1
81,9500008,037300

9,090103

1 



TV ɦ/ɫ 

8,105
96,1

9,02200
105,01 


ɬɪi . 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɟɪɟɞɚɱ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 

 ккɩɬɪ iiii  0 ; (1.29) 

17,2
96,1

35,4

min

max 
V

V
iкɩ ;                                             (1.30) 

к

ɬɪ
кɩ

ii

i
i




0

;                                                        (1.31) 

40 i ;  

5кi ; 
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29,5
54

8,105

0

1

1








к

ɬɪ
кɩ

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 1,96 105,8 5,29 

2 34475 2,11 98,6 4,93 

3 31650 2,28 91,3 4,57 

4 28825 2,47 84,1 4,20 

5 26000 2,71 76,8 3,84 

6 23175 2,99 69,6 3,48 

7 20350 3,34 62,3 3,12 

8 17525 3,78 55,1 2,75 

9 14700 4,35 47,8 2,39 

 

 

1.9. Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɨɪɚ 

ɗɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢ ɫɬɪɨɢɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɜɫɟɯ ɩɟɪɟ-

ɞɚɱɚɯ ɧɚ ɡɚɞɚɧɧɨɦ ɚɝɪɨɮɨɧɟ,  

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɱɚɫɬɟɣ. 

 ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɞɚɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɤɬɨɪɧɨɝɨ 

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

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

.,[11]: 

 
к

ɬɪɬɪe
fкpк

r

iM
PPP


 max

max1max1 , ɇ (1.32) 

ɉɪɢ ɷɬɨɦ : 

 81,9 эf mfɊ , ɇ (1.33) 

ɡɞɟɫɶ ɜɟɥɢɱɢɧɭ f - ɭɠɟ ɛɟɪɭɬ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɚɝɪɨɮɨɧɚ. 
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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

кɟɧ
Tɞ

i

rn
VV , ɦ/ɫ (1.35) 

 

Ɇɨɳɧɨɫɬɶ ɧɚ ɤɪɸɤɟ ɬɪɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ,[11]: 

 
 

1000

1

1000





 Ɍкɪɞкɪ

кɪ
VɊVɊ

N , ɤȼɬ (1.36) 

 

ɍɞɟɥɶɧɵɣ ɤɪɸɤɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[11]: 

 
ɱкȼɬкɪ

ɝ
N

G
g

кɪ

T
кɪ

..
,

1000
  (1.37) 
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Ɋɢɫɭɧɨɤ 1.5 – ɛɥɨɤ-ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɬɪɚɤɬɨɪɚ  
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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 5000 

Ɋɚɞɢɭɫ ɜɟɞɭɳɢɯ ɤɨɥɟɫ, ɦ 
кr  R 0,9 

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪ  H4 0,9 

Ɇɚɥɵɟ ɨɛɨɪɨɬɵ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɨɛ/ɦɢɧ 
minеn  H1 700 

ɇɨɦɢɧɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ ɧɨɦеn  H2 2200 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ ɧɨɦеМ  M2 391 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ 
maxеМ  M3 443 

ɇɨɦɢɧɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɨɦɬG  G2 20,7 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɬɪɚɤɬɨɪɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ х/хɬG  G3 8,4 

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

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ ɮɨɧɟ f F 0,08 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ   F1 0,7 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ 
к  L 0,85 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ a A5 0,13 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ b B5 0,013 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɛɭɤɫɨɜɚɧɢɹ c C5 8 

Ɉɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɦɨɦɟɧɬɟ 
0n  H6 14500 

ɇɨɦɢɧɚɥɶɧɨɟ ɭɫɢɥɢɟ ɧɚ ɤɪɸɤɟ, ɇ ɧɨɦкɪP  P 20000 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
1.ɬɪi  

I1 
105,8 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
2.ɬɪi  

I2 
98,6 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
3.ɬɪi  

I3 
91,3 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y
4.ɬɪi  

I4 
84,1 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 5.
 I5 76,8 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 6.
 I6 69,6 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 7.
 I7 62,3 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 8.
 I8 55,1 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ  y

ɬɪi 9.
 I9 47,8 

ɇɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɹ ɧɚ ɤɪɸɤɟ, ɇ ɧачкɪP  P1 10 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ ɧɨɦеN  N2 90 

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. 
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2 ɗɋɄɂɁɇȺə ɄɈɆɉɈɇɈȼɄȺ ɌɊȺɄɌɈɊȺ ɉȿɊȿɈȻɈɊɍȾɈȼȺɇɇɈȽɈ 

ɇȺ ȽȺɁɈȾɂɁȿɅɖɇɈȿ ɌɈɉɅɂȼɈ 

 

2.1 ɉɪɟɞɩɨɫɵɥɤɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɨɜ.  

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜ ɞɥɹ ɬɪɚɤ-

ɬɨɪɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɤɥɸɱɟɧɢɟ: 

1. Ɋɚɫɬɢɬɟɥɶɧɵɟ ɦɚɫɥɚ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 

ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ, ɧɨ ɨɧɢ ɢɦɟɸɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɚ ɢɦɟɧɧɨ ɷɬɨ ɢɡ ɜɵɫɨɤɚɹ 

ɫɬɨɢɦɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɚɡɨɜɵɦ ɬɨɩɥɢɜɨɦ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ (ɨɤɨɥɨ 0 0ɋ). 

2. Ɇɟɬɚɧɨɥ ɨɱɟɧɶ ɹɞɨɜɢɬ ɢ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɯɨɬɹ 

ɧɚɲɟɥ ɩɪɢɦɟɧɟɧɢɟ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɹɯ. 

3. Ƚɚɡɨɜɨɟ ɬɨɩɥɢɜɨ. ȿɝɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 2 ɜɢɞɚ, ɷɬɨ ɫɠɢɠɟɧɧɵɣ ɩɪɢ-

ɪɨɞɧɵɣ ɝɚɡ (ɩɪɨɩɚɧ-ɛɭɬɚɧ) ɢ ɦɟɬɚɧ. ɉɪɨɩɚɧ-ɛɭɬɚɧ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟ-

ɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɧɨ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɞɢɡɟɥɶɧɵɯ. 

Ɇɟɬɚɧ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɩɨɞɯɨɞɢɬ ɞɥɹ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɬɢɩɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɞɜɢɝɚ-

ɬɟɥɟɣ ɧɚ ɦɟɬɚɧɨɜɨɦ ɬɨɩɥɢɜɟ. 1 ɬɢɩ – ɷɬɨ ɪɚɛɨɬɚ ɧɚ ɫɠɚɬɨɦ ɦɟɬɚɧɟ. 2 ɬɢɩ - ɷɬɨ 

ɪɚɛɨɬɚ ɧɚ ɫɠɢɠɟɧɧɨɦ ɦɟɬɚɧɟ. 

1 ɬɢɩ ɢɦɟɟɬ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɧɨ ɜ ɬɨɠɟ ɜɪɟɦɹ ɭ ɞɚɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɱɟɧɶ ɛɨɥɶɲɚɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɦɚɥɵɣ ɡɚɩɚɫ ɬɨɩɥɢɜɚ. 

2 ɬɢɩ ɢɦɟɟɬ ɛɨɥɶɲɢɣ ɡɚɩɚɫ ɬɨɩɥɢɜɚ, ɧɨ ɛɨɥɟɟ ɫɥɨɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɪɚɜɨɱɧɵɯ ɫɬɚɧɰɢɣ. 

ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɩɪɢɦɟɧɹɟɦ ɫɠɚɬɵɣ ɩɪɢɪɨɞɧɵɣ 

ɝɚɡ (ɦɟɬɚɧ). 

Ⱦɥɹ ɪɚɛɨɬɵ ɬɪɚɤɬɨɪɨɜ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 27577-87 “Ƚɚɡ ɩɪɢɪɨɞɧɵɣ ɫɠɚɬɵɣ 

ɞɥɹ ɝɚɡɨɛɚɥɥɨɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ” ɩɪɢɦɟɧɹɸɬ ɞɜɭɯ ɦɚɪɨɤ: Ⱥ ɢ Ȼ, 

ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɧɚ ɢ ɚɡɨɬɚ.  
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2.2. ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɬɪɚɤɬɨɪɚ 

 Зɚ ɨɫɧɨɜɭ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɛɵɥ ɜɡяɬɶ ɭɠɟ ɫɭɳɟɫɬɜɭɟɳɢɣ 

ɬɪɚɤɬɨɪ МТЗ-1221, ɤɚɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

Рɢɫɭɧɨɤ 2.1 – Тɪɚɤɬɨɪ МТЗ-1221 

Вɧɟɲɧɢɣ ɜɢɞ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɛɭɞɟɬ ɨɬɥɢɱɚɬɶɫя ɨɬ ɟɝɨ ɚɧɚɥɨɝɚ. 

В ɨɬɥɢɱɢɢ ɨɬ ɬɪɚɤɬɨɪɚ МТЗ-1221, ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɬɪɚɤɬɨɪ ɛɭɞɟɬ ɨɛɥɚɞɚɬɶ 

ɛɨɥɶɲɟɣ ɦɚɫɫɨɣ. Кɪɵɲɚ ɤɚɛɢɧɵ ɛɭɞɟɬ ɡɚɳɢɲɟɧɚ ɤɨɪɤɚɫɨɦ ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɭɬ 

ɭɫɬɚɧɨɜɥɟɧɵ ɛɚɥɥɨɧɵ ɞɥя ɫɠɚɬɨɝɨ ɝɚɡɚ. Эɫɤɢɡɧɚя ɤɨɦɩɚɧɨɜɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɬɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

1 - ɛɚɥɥɨɧɵ; 2 - ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɜɟɧɬɢɥɶ; 3 - ɤɪɟɫɬɨɜɢɧɚ ɫ ɦɚɧɨɦɟɬɪɨɦ, ɡɚ-

ɩɪɚɜɨɱɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɯɨɞɧɵɦ ɢ ɧɚɩɨɥɧɢɬɟɥɶɧɵɦɢ ɜɟɧɬɢɥɹɦɢ; 4-

ɪɟɞɭɤɬɨɪ-ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 5 - ɝɚɡɨɜɵɣ ɞɨɡɚɬɨɪ; 6 - ɌɇȼȾ ɫ ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɡɚ-

ɩɚɥɶɧɨɣ ɞɨɡɵ; 7 – ɪɚɫɩɵɥɢɬɟɥɶ. 

Ɋɢɫɭɧɨɤ 2.2 Ɉɛɳɢɣ ɜɢɞ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɬɪɚɤɬɨɪɚ.  
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Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɝɚɡɨɞɢɡɟɥɶ-

ɧɨɦ ɬɨɩɥɢɜɟ  ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɤɜɚɥɢɮɢɤɚɰɢɹ ɩɟɪɫɨɧɚɥɚ. 

 

I - ɭɱɚɫɬɨɤ ɩɨɞɝɨɬɨɜɤɢ ɬɪɚɤɬɨɪɨɜ ɤ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɸ; II - ɭɱɚɫɬɨɤ ɩɟɪɟ-
ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ; III - ɭɱɚɫɬɨɤ ɢɫɩɵɬɚɧɢɣ ɝɚɡɨɜɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ. 

Ɋɢɫɭɧɨɤ 2.3- ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɋɉȽ. 

   III 

 

 

 

 

II  

I ɉɨɫɬ ɩɪɢɟɦɤɢ ɬɪɚɤɬɨɪɨɜ 

ɉɨɫɬ ɦɨɣɤɢ ɬɪɚɤɬɨɪɨɜ  

ɉɨɫɬ ɫɥɢɜɚ ɬɨɩɥɢɜɚ ɢ  ɨɯɥɚɠɞɚɸщɟɣ ɠɢɞɤɨɫɬɢ 

ɉɨɫɬ ɞɟɦɨɧɬɚɠɧɵɯ 

ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ 

ɪɚɛɨɬ ɧɚ ɬɪɚɤɬɨɪɚɯ 

ɋɤɥɚɞ ɯɪɚɧɟɧɢɹ 

ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ 

ɬɪɚɤɬɨɪɨɜ 
ɉɨɫɬ 

ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɹ 

ɬɪɚɤɬɨɪɨɜ 

ɉɨɫɬ ɩɨɞɝɨɬɨɜɤɢ 
ɢ ɩɪɨɜɟɪɤɢ ɤɨɦ-
ɩɥɟɤɬɨɜ ɞɟɬɚɥɟɣ 
ɝɚɡɨɜɨɣ ɫɢɫɬɟɦɵ 

ɉɨɫɬ ɫɛɨɪɤɢ ɛɚɥɥɨɧɨɜ 

 ɞɥɹ ɬɪɚɤɬɨɪɨɜ 

ɉɨɫɬ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɭɫ-
ɬɚɧɨɜɤɟ ɝɚɡɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ 

ɧɚ ɬɪɚɤɬɨɪɚ 

ɉɨɫɬ ɡɚɩɪɚɜɤɢ ɬɪɚɤɬɨɪɨɜ ɬɨ-
ɩɥɢɜɨɦ ɢ ɨɯɥɚɠɞɚɸщɟɣ ɠɢɞ-

ɤɨɫɬɶɸ 

ɉɨɫɬ ɢɫɩɵɬɚɧɢɹ ɝɚɡɨ-
ɜɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 

ɬɪɚɤɬɨɪɨɜ 

 

ɉɨɫɬ ɩɪɢɟɦɤɢ ɬɪɚɤ-
ɬɨɪɨɜ ɈɌɄ 

 

Ʉɨɦɩɪɟɫɫɨɪɧɚɹ 
ɫɬɚɧɰɢɹ 

 

ɂɫɬɨɱɧɢɤ ɩɢɬɚ-
ɧɢɹ ɫɠɢɠɟɧɧɵɦ 
ɧɟɮɬɹɧɵɦ ɝɚɡɨɦ 

 

ɍɱɚɫɬɨɤ ɩɟɪɟ-
ɨɫɜɢɞɟɬɟɥɶɫɬ-
ɜɨɜɚɧɢɹ ɝɚɡɨ-
ɜɵɯ ɛɚɥɥɨɧɨɜ 
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3. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɋɂɋɌȿɆɕ ɉɂɌȺɇɂə ɌɊȺɄɌɈɊȺ ɇȺ ȽȺ-

ɁɈȾɂɁȿɅɖɇɈɆ ɌɈɉɅɂȼȿ 

3.1. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚ 

ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ  ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ ɢ ɫɯɟɦ ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɧɚ ɬɟɯɧɢɤɭ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ. 

 

1,2 – ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɵ; 3 – ɢɧɬɟɪɤɭɥɥɟɪ; 4 – ɞɪɨɫɫɟɥɶɧɚɹ ɡɚɫɥɨɧɤɚ; 5 - ɷɥɟɤ-

ɬɪɨɦɚɝɧɢɬɧɵɣ ɞɨɡɚɬɨɪ ɝɚɡɚ; 6 – ɝɚɡɨɜɵɣ ɮɢɥɶɬɪ; 7 – ɫɜɟɱɚ ɡɚɠɢɝɚɧɢɹ; 8 - ɷɥɟɤ-

ɬɪɨɩɪɢɜɨɞ ɞɪɨɫɫɟɥɶɧɨɣ ɡɚɫɥɨɧɤɢ; 9 – ɦɨɞɭɥɶ ɩɟɞɚɥɶɧɵɣ; 10 – ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ 

ɪɚɡɴɟɦ; 11 – ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɝɚɡɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ; 12 – ɤɚɬɭɲɤɢ 

ɡɚɠɢɝɚɧɢɹ; 13 – ɤɨɥɟɫɨ ɞɚɬɱɢɤɚ ɮɚɡɵ; 14 – ɡɭɛɱɚɬɵɣ ɜɟɧɟɰ; 15 – ɤɨɥɟɧɱɚɬɵɣ 

ɜɚɥ; 16 – ɩɢɬɚɧɢɟ. 

Ɋɢɫɭɧɨɤ 3.1- ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɝɚɡɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ. 
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1 – ɭɡɟɥ ɞɪɨɫɫɟɥɶɧɨɣ ɡɚɫɥɨɧɤɢ; 2 – ɮɢɥɶɬɪ ɨɱɢɫɬɤɢ ɝɚɡɚ; 3 – ɝɚɡɨɜɵɣ ɤɨɥɥɟɤɬɨɪ; 

4 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɝɚɡɨɜɵɣ ɞɨɡɹɬɨɪ 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɨɡɞɭɯɨɦ ɢ ɝɚɡɨɦ 

 

Ɋɢɫɭɧɨɤ 3.3 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɚɡɨɜɨɣ ɫɢɫɬɟɦɵ  

ɚɜɬɨɛɭɫɚ ɇȿɎȺɁ-5299-11-21 
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3.2. Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ. 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ №  2689658, [16]. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɞɜɢɝɚɬɟɥɟɫɬɪɨɟɧɢɹ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤ 

ɫɢɫɬɟɦɚɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɝɚɡɨɞɢɡɟɥɟɣ, ɚ ɬɚɤɠɟ ɤ ɨɛɥɚɫɬɹɦ ɚɜɬɨ-

ɦɨɛɢɥɶɧɨɣ ɷɥɟɤɬɪɨɧɢɤɢ, ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ ɢɦɩɭɥɶɫɧɨɣ ɬɟɯɧɢɤɢ, ɢ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɞɜɢɝɚɬɟɥɟɫɬɪɨɟɧɢɢ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɞɜɭɯɬɨɩɥɢɜɧɭɸ ɫɢɫɬɟɦɭ 

ɩɢɬɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɚɡɨɨɛɪɚɡɧɵɯ ɬɨɩɥɢɜ (ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ, ɜ ɱɚɫɬ-

ɧɨɫɬɢ, ɦɟɬɚɧ, ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɚɹ ɫɦɟɫɶ, ɩɨɩɭɬɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ, ɛɢɨɝɚɡ, 

ɜɨɞɨɪɨɞ ɢ ɞɪ.), ɤɚɤ ɨɫɧɨɜɧɵɯ, ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɚɤ ɢɫɬɨɱɧɢɤɚ ɜɨɫɩɥɚɦɟ-

ɧɟɧɢɹ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɪɟɚɥɢɡɭɟɦɭɸ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɜ 

ɤɨɧɫɬɪɭɤɰɢɢ ɲɬɚɬɧɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨ-

ɪɚɧɢɹ (Ⱦȼɋ) ɥɸɛɨɝɨ ɬɢɩɚ (ɫ ɬɨɩɥɢɜɧɵɦɢ ɧɚɫɨɫɚɦɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɌɇȼȾ), 

ɫ ɧɚɫɨɫ-ɮɨɪɫɭɧɤɚɦɢ ɢɥɢ ɫɢɫɬɟɦɨɣ CШЦЦШЧ RКТХ) ɢ ɛɟɡ ɜɫɹɤɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ 

ɤɨɧɫɬɪɭɤɰɢɸ ɫɚɦɨɝɨ ɞɢɡɟɥɶɧɨɝɨ Ⱦȼɋ ɥɸɛɨɝɨ ɩɪɢɦɟɧɟɧɢɹ (ɚɜɬɨɦɨɛɢɥɢ ɥɟɝɤɨ-

ɜɵɟ, ɝɪɭɡɨɜɵɟ, ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; ɚɜɬɨɛɭɫɵ, ɬɪɚɤɬɨɪɵ ɢ ɤɨɦɛɚɣɧɵ, ɬɟɩ-

ɥɨɜɨɡɵ, ɫɭɞɚ ɢ ɩɚɪɨɦɵ ɪɟɱɧɵɟ ɢ ɦɨɪɫɤɢɟ; ɤɨɦɩɪɟɫɫɨɪɧɵɟ, ɧɚɫɨɫɧɵɟ ɢ ɛɭɪɢɥɶ-

ɧɵɟ ɭɫɬɚɧɨɜɤɢ; ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɚɜɬɨɧɨɦɧɵɟ ɢ ɦɨɛɢɥɶɧɵɟ). 

ɂɡɜɟɫɬɧɚ ɫɢɫɬɟɦɚ ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɚɡɨɞɢɡɟɥɹ, ɨɩɢɫɚɧ-

ɧɚɹ ɜ ɩɚɬɟɧɬɟ ɍɤɪɚɢɧɵ ɋɂɋɌȿɆȺ ɊȿȽɍɅɂɊɈȼȺɇɂə ȽȺɁɈȾɂɁȿɅə 

№89683, ɤɨɬɨɪɚɹ ɜɵɛɪɚɧɚ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɧɚɫɬɨɹɳɟɦɭ ɢɡɨɛɪɟɬɟɧɢɸ, ɤɚɤ 

ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɚɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɭ ɨɛɳɢɯ ɩɪɢɡɧɚɤɨɜ. 

Ɉɛɳɢɦɢ ɩɪɢɡɧɚɤɚɦɢ ɢɡɜɟɫɬɧɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɩɨɫɨɛɨɜ ɹɜɥɹɸɬɫɹ 

ɨɞɢɧɚɤɨɜɵɟ ɩɪɢɧɰɢɩɵ ɭɩɪɚɜɥɟɧɢɹ ɞɜɭɯɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɨɣ ɩɢɬɚɧɢɹ ɝɚɡɨɞɢɡɟ-

ɥɹ, ɤɨɧɜɟɪɬɢɪɨɜɚɧɧɨɣ ɢɡ ɲɬɚɬɧɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɢɡɟɥɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 

ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ ɜ ɟɟ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɨɥɧɵɦ ɫɨɯɪɚɧɟɧɢɟɦ ɫɩɨɫɨɛɧɨɫɬɢ ɞɨɡɢɪɨ-

ɜɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ȾɌ) ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɤɥɚɫɫɢɱɟ-

ɫɤɨɦɭ ɰɢɤɥɭ Ⱦɢɡɟɥɹ, ɤɨɝɞɚ ɜ ɰɢɥɢɧɞɪɵ Ⱦȼɋ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɨɥɧɟɧɧɵɟ ɜɨɡ-

ɞɭɯɨɦ ɧɚ ɬɚɤɬɚɯ ɜɩɭɫɤɚ, ɜ ɤɨɧɰɟ ɫɥɟɞɭɸɳɢɯ ɬɚɤɬɨɜ ɫɠɚɬɢɹ ɜɨɡɞɭɯɚ ɜɩɪɵɫɤɢɜɚ-
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ɸɬ ɨɫɧɨɜɧɨɟ ȾɌ. Ⱥ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɨ ɰɢɤɥɭ ɝɚɡɨɞɢɡɟɥɹ (ɬ.ɟ., ɫ ɜɧɭɬɪɟɧɧɢɦ 

ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɨɬɧɨɲɟɧɢɢ ȾɌ ɢ ɜɧɟɲɧɢɦ - ɜ ɨɬɧɨɲɟɧɢɢ ɝɚɡɚ), ɫɢɫɬɟɦɚ 

ɩɢɬɚɧɢɹ ɫɧɚɱɚɥɚ ɩɨɞɚɟɬ ɜ ɰɢɥɢɧɞɪɵ Ⱦȼɋ ɧɚ ɬɚɤɬɚɯ ɜɩɭɫɤɚ ɝɨɬɨɜɭɸ ɝɚɡɨɜɨɡ-

ɞɭɲɧɭɸ ɫɦɟɫɶ, ɚ ɩɨɬɨɦ, ɜ ɤɨɧɰɟ ɬɚɤɬɨɜ ɫɠɚɬɢɹ, ɜɩɪɵɫɤɢɜɚɟɬ ȾɌ. Ⱦɨɩɨɥɧɢɬɟɥɶ-

ɧɨɟ ɝɚɡɨɨɛɪɚɡɧɨɟ ɬɨɩɥɢɜɨ, ɤɚɤ ɛɨɥɟɟ ɞɟɲɟɜɨɟ ɢ ɛɨɥɟɟ ɤɚɥɨɪɢɣɧɨɟ, ɢɫɩɨɥɶɡɭɸɬ 

ɞɥɹ ɱɚɫɬɢɱɧɨɝɨ ɡɚɦɟɳɟɧɢɹ ȾɌ. ɉɪɢ ɷɬɨɦ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɸɬ ɪɚɫɯɨɞ ȾɌ 

ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɨɞɠɢɝɚɧɢɹ 

ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ, ɬ.ɟ. ɞɨ ɭɪɨɜɧɹ «ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ». ɉɨɫɪɟɞɫɬ-

ɜɨɦ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɝɚɡɨɞɢɡɟɥɹ ɚɞɟɤɜɚɬɧɨ ɤɨɪɪɟɤɬɢɪɭɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɛɚ-

ɥɚɧɫ ɦɟɠɞɭ ɞɜɭɦɹ ɬɨɩɥɢɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ (ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ), 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ Ⱦȼɋ. 

ɏɨɥɨɞɧɵɣ ɩɭɫɤ Ⱦȼɋ ɩɪɨɢɡɜɨɞɹɬ ɩɨɫɪɟɞɫɬɜɨɦ ɨɫɧɨɜɧɨɣ (ɞɢɡɟɥɶɧɨɣ) ɫɢɫ-

ɬɟɦɵ ɩɢɬɚɧɢɹ. 

ȼ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɦɚɥɵɯ ɧɚɝɪɭɡɨɤ, ɢɡ-ɡɚ ɩɟɪɟɨɛɟɞɧɟɧɧɨɣ ɫɦɟɫɢ, 

ɜɟɥɢɱɢɧɚ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ ɪɚɜɧɚ ɜɟɥɢɱɢɧɟ ɪɚɫɯɨɞɚ ȾɌ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɜ 

ɲɬɚɬɧɨɦ ɞɢɡɟɥɶɧɨɦ ɪɟɠɢɦɟ. 

ɉɪɢ ɧɚɝɪɭɡɤɚɯ Ⱦȼɋ ɜ ɩɪɟɞɟɥɚɯ ɧɨɦɢɧɚɥɶɧɵɯ, ɤɨɝɞɚ ɬɨɩɥɢɜɧɚɹ ɫɦɟɫɶ ɭɠɟ 

ɞɨɫɬɚɬɨɱɧɨ ɨɛɨɝɚɳɟɧɚ ɢ ɧɚɞɟɠɧɨ ɜɨɫɩɥɚɦɟɧɹɟɬɫɹ, ɜɟɥɢɱɢɧɭ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ ȾɌ 

ɞɨɡɢɪɭɸɬ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɞɨɩɭɫɬɢɦɨɦ ɭɪɨɜɧɟ. ɂɡɜɟɫɬɧɵɣ ɫɩɨɫɨɛ ɢɦɟɟɬ ɫɥɟ-

ɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: 

- ɧɟɛɨɥɶɲɚɹ ɢɧɬɟɝɪɚɥɶɧɚɹ ɫɬɟɩɟɧɶ ɡɚɦɟɳɟɧɢɹ ȾɌ ɝɚɡɨɨɛɪɚɡɧɵɦ, ɱɬɨ ɫɭ-

ɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ ɢ ɭɜɟɥɢ-

ɱɢɜɚɟɬ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɶ 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 

- ɧɟ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ȺɌɋ) ɫ ɝɚɡɨ-

ɞɢɡɟɥɶɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɜ ɭɫɥɨɜɢɹɯ ɝɨɪɨɞɫɤɨɝɨ ɰɢɤɥɚ. 

ɍɤɚɡɚɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɬɨɝɨ, ɱɬɨ ɪɚɛɨɬɚ ɩɨ 

ɝɚɡɨɞɢɡɟɥɶɧɨɦɭ ɰɢɤɥɭ, ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɫɜɨɣɫɬɜɟɧɧɨɝɨ ɞɢɡɟɥɶɧɨɦɭ Ⱦȼɋ ɩɪɢɧ-

ɰɢɩɚ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɟɬ, ɥɢɲɶ ɜ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭ-
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ɡɨɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɛɥɢɠɟ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɝɪɭɡɤɚɦ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɩɬɢ-

ɦɚɥɶɧɨɟ ɝɨɪɟɧɢɟ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ȼ ɨɫɧɨɜɭ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢɡɜɟɫɬɧɨɝɨ 

ɫɩɨɫɨɛɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɝɚɡɨɞɢɡɟɥɹ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɫɬɚ-

ɜɚ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɛɥɢɡɤɨɝɨ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚ-

ɝɪɭɡɨɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɡɚɦɟɳɟɧɢɟ ȾɌ 

ɝɚɡɨɦ, ɚ ɪɚɫɯɨɞ ȾɌ ɨɝɪɚɧɢɱɢɬɶ ɡɚɩɚɥɶɧɨɣ ɞɨɡɨɣ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɜ ɢɡɜɟɫɬɧɨɦ ɫɩɨɫɨɛɟ ɪɟ-

ɝɭɥɢɪɨɜɚɧɢɹ ɞɜɭɯɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɝɚɡɨɞɢɡɟɥɹ, ɤɨɧɜɟɪɬɢɪɨɜɚɧɧɨɣ ɢɡ 

ɲɬɚɬɧɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɢɡɟɥɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ ɜ ɤɨɧɫɬɪɭɤ-

ɰɢɸ ɞɢɡɟɥɶɧɨɝɨ Ⱦȼɋ (ɢ ɫ ɩɨɥɧɵɦ ɫɨɯɪɚɧɟɧɢɟɦ ɫɩɨɫɨɛɧɨɫɬɢ ȾɌ ɜ ɤɚɱɟɫɬɜɟ ɨɫ-

ɧɨɜɧɨɝɨ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɦɭ ɰɢɤɥɭ Ⱦɢɡɟɥɹ), ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɨ ɰɢɤɥɭ 

ɝɚɡɨɞɢɡɟɥɹ ɪɚɫɯɨɞ ȾɌ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɸɬ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱ-

ɧɨɝɨ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ - ɞɨ ɭɪɨɜɧɹ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ, ɩɪɢɱɟɦ, ɩɨɫɪɟɞɫɬɜɨɦ 

ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɩɢɬɚɧɢɹ ɝɚɡɨɞɢɡɟɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɚɞɟɤɜɚɬɧɭɸ ɪɚɛɨɬɭ 

ɞɜɢɝɚɬɟɥɹ, ɚ ɢɦɟɧɧɨ: 

- ɯɨɥɨɞɧɵɣ ɩɭɫɤ Ⱦȼɋ ɩɪɨɢɡɜɨɞɹɬ ɩɨɫɪɟɞɫɬɜɨɦ ɞɢɡɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚ-

ɧɢɹ; 

- ɧɚ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ (ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɦɚɥɵɯ ɢ 

ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ, ɚ ɬɚɤ ɠɟ ɩɪɢ ɧɚɝɪɭɡɤɚɯ Ⱦȼɋ, ɛɥɢɡɤɢɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ), ɜɟɥɢ-

ɱɢɧɭ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ ȾɌ ɞɨɡɢɪɭɸɬ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɞɨɩɭɫɬɢɦɨɦ ɭɪɨɜɧɟ; ɫɨ-

ɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ, ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɝɚɡɨɞɢɡɟɥɶɧɨɦɭ ɰɢɤɥɭ ɧɚ ɫɬɚɞɢɢ ɜɧɟɲɧɟɝɨ 

ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɩɨ ɫɨɫɬɚɜɭ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɟɝɭɥɢɪɭɸɬ ɜɟɥɢɱɢɧɭ ɪɚɫɯɨɞɚ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜ ɜɨɡɞɭɲɧɵɣ 

ɤɨɥɥɟɤɬɨɪ ɜɨɡɞɭɯɚ ɧɚ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ Ⱦȼɋ, ɚ ɡɚɩɚɥɶɧɭɸ ɞɨɡɭ ɭɦɟɧɶɲɚɸɬ 

ɞɨ ɭɪɨɜɧɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɚɞɟɠɧɨɟ ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; ɢ 

ɩɪɢ ɷɬɨɦ: 

- ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ ɞɢɡɟɥɹ ɪɚɫɯɨɞ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɨɝɪɚɧɢɱɢɜɚ-

ɸɬ; 
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- ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɚɡɨɞɢɡɟɥɹ ɨɛɴɟɦ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɩɨɞ-

ɞɟɪɠɢɜɚɸɬ ɧɚ ɭɪɨɜɧɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɜɨ ɜɪɟɦɹ ɬɚɤɬɚ ɫɠɚɬɢɹ ɧɟɨɛɯɨɞɢɦɭɸ 

ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɞɟɠɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ ȾɌ; 

- ɜ ɧɚɝɪɭɡɨɱɧɨɦ ɪɟɠɢɦɟ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɢ ɝɚɡɚ, ɩɨɞɞɟɪɠɢɜɚɹ ɢɯ ɨɩɬɢ-

ɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɪɟɝɭɥɢɪɭɸɬ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɟɥɢɱɢɧɟ ɧɚɝɪɭɡɤɢ 

ɧɚ Ⱦȼɋ, ɢ ɩɪɢ ɷɬɨɦ ɡɚɩɚɥɶɧɭɸ ɞɨɡɭ ɩɨɞɞɟɪɠɢɜɚɸɬ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɞɨɩɭɫɬɢ-

ɦɨɦ ɭɪɨɜɧɟ. 

ɋɩɨɫɨɛ-ɩɪɨɬɨɬɢɩ ɪɟɚɥɢɡɨɜɚɧ ɜ ɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɟ (ɭɫɬɪɨɣɫɬɜɟ). ɂɡɜɟɫɬ-

ɧɚɹ ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɚɡɨɞɢɡɟɥɹ ɫɨɞɟɪɠɢɬ: ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 

(ɗȻɍ), ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ «ȽȺ3-ȾɂɁȿɅɖ» (Ƚ-Ⱦ), ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ, ɞɚɬ-

ɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ (Ⱦɑȼ) ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ (KB) ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ (Ⱦȼɋ), ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɥɶɧɨɣ ɞɨɡɨɣ (ɆɍɁȾ), ɫɨɞɟɪɠɚɳɢɣ 

ɫɟɪɜɨɞɜɢɝɚɬɟɥɶ ɫ ɪɟɞɭɤɬɨɪɨɦ ɢ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ 

ɫ ɩɨɜɨɪɨɬɧɵɦ ɪɵɱɚɝɨɦ ɧɚ ɟɝɨ ɜɵɯɨɞɧɨɦ ɜɚɥɭ, ɪɟɣɤɭ ɭɩɪɚɜɥɟɧɢɹ ɩɥɭɧɠɟɪɧɵɦɢ 

ɩɚɪɚɦɢ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɌɇȼȾ), ɪɟɣɤɭ ɫ ɩɨɞɜɢɠɧɨɣ ɤɢ-

ɧɟɦɚɬɢɱɟɫɤɨɣ ɫɜɹɡɶɸ ɫ ɝɥɚɜɧɵɦ ɪɵɱɚɝɨɦ ɌɇȼȾ, ɪɟɝɭɥɹɬɨɪ ɌɇȼȾ, ɩɪɭɠɢɧɭ, 

ɞɜɭɩɥɟɱɢɣ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ ɌɇȼȾ, ɬɹɝɭ ɪɵɱɚɝɚ ɭɩɪɚɜɥɟɧɢɹ, ɩɟɞɚɥɶ ɚɤɫɟɥɟɪɚ-

ɬɨɪɚ, ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɩɟɞɚɥɢ ɚɤɫɟɥɟɪɚɬɨɪɚ (ȾɉɉȺ) ɫ ɬɪɟɦɹ ɜɵɜɨɞɚɦɢ, ɷɥɟɤ-

ɬɪɨɦɚɝɧɢɬɧɵɣ ɞɨɡɚɬɨɪ ɝɚɡɚ (ȾȽ) ɫ ɡɚɫɥɨɧɤɨɣ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɩɨɞɚɱɢ 

ɝɚɡɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɟɥɢɱɢɧɚ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

(ȾɌ) ɜ ɫɤɨɪɨɫɬɧɨɦ ɢ ɧɚɝɪɭɡɨɱɧɨɦ ɪɟɠɢɦɚɯ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɰɢɤɥɭ ɝɚɡɨɞɢɡɟɥɹ 

ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɦ ɦɟɯɚɧɢɡɦɚ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɥɶɧɨɣ ɞɨɡɨɣ 

(ɆɍɁȾ) ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ, ɮɨɪɦɢɪɭɟɦɨɦɭ ɫ ɩɨɦɨɳɶɸ ɩɨɞɫɬɪɨɟɱ-

ɧɵɯ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ ɜ ɗȻɍ. ɉɨɜɨɪɨɬɧɵɣ ɪɵɱɚɝ ɧɚ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ ɫɟɪɜɨɞɜɢɝɚ-

ɬɟɥɹ ɨɝɪɚɧɢɱɢɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ ɌɇȼȾ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ 

ɪɚɫɯɨɞɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ȾɌ), ɚ ȾȽ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɡɚɦɟɳɟɧɢɟ ȾɌ 

ɝɚɡɨɨɛɪɚɡɧɵɦ. ȾȽ ɭɩɪɚɜɥɹɟɬɫɹ ɨɬ ɗȻɍ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 



35 

 

ɪɟɠɢɦɨɜ ɞɨɡɢɪɨɜɚɧɢɹ ɝɚɡɚ ɜ ɮɭɧɤɰɢɢ ɩɨɥɨɠɟɧɢɹ ɩɟɞɚɥɢ ɚɤɫɟɥɟɪɚɬɨɪɚ ɥɢɛɨ ɫ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɨ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ KB Ⱦȼɋ, ɥɢɛɨ ɛɟɡ ɧɟɟ. 

ɋɢɫɬɟɦɚ-ɩɪɨɬɨɬɢɩ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɧɟɞɨɫɬɚɬɨɤ: ɨɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɨɜ-

ɥɟɬɜɨɪɢɬɟɥɶɧɵɣ ɫɨɫɬɚɜ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɬɨɥɶɤɨ ɜ ɭɡɤɨɦ ɞɢɚɩɚ-

ɡɨɧɟ ɧɚɝɪɭɡɨɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɢɡ-ɡɚ ɱɟɝɨ ɡɚɩɚɥɶɧɚɹ ɞɨɡɚ ȾɌ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚ-

ɜɵɲɟɧɚ ɤɚɤ ɜɨ ɜɪɟɦɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɨɟ ɜɨɫɩɥɚɦɟɧɟ-

ɧɢɟ ɛɟɞɧɨɣ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɬɚɤ ɢ ɦɚɥɵɯ ɧɚɝɪɭɡɨɤ, ɱɬɨɛɵ ɞɨɛɚɜɢɬɶ ɤ ɧɟɣ 

ɦɨɳɧɨɫɬɢ. ȼ ɤɨɧɟɱɧɨɦ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɡɚɦɟɳɟɧɢɹ ȾɌ 

ɝɚɡɨɨɛɪɚɡɧɵɦ. 

ɗɬɨɬ ɧɟɞɨɫɬɚɬɨɤ ɫɜɹɡɚɧ ɫ ɬɟɦ, ɱɬɨ ɝɚɡɨɞɢɡɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɢɬɚɧɢɹ ɫɢɫɬɟ-

ɦɵ-ɩɪɨɬɨɬɢɩɚ ɧɟ ɨɫɧɚɳɟɧɚ ɫɪɟɞɫɬɜɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɢ ɪɚɛɨɬɚ-

ɟɬ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɦɭ ɰɢɤɥɭ Ⱦɢɡɟɥɹ, ɪɟɚɥɢɡɭɹ ɩɪɢɧɰɢɩ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨ-

ɜɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ. 

ȼ ɨɫɧɨɜɭ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɰɟɧɬɚ ɡɚɦɟɳɟɧɢɹ 

ȾɌ ɝɚɡɨɨɛɪɚɡɧɵɦ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɚɡɨ-

ɜɨɡɞɭɲɧɨɣ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭɡɨɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 

ɤɚɤ ɜɨ ɜɪɟɦɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɬɚɤ ɢ ɩɪɢ ɦɚɥɵɯ ɧɚɝɪɭɡɤɚɯ, ɩɭɬɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟ-

ɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜɨ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ ɞɢɡɟɥɹ ɜ ɭɤɚɡɚɧ-

ɧɨɦ ɞɢɚɩɚɡɨɧɟ ɚɞɟɤɜɚɬɧɨ ɩɪɢɧɰɢɩɭ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɧɨɣ 

ɫɦɟɫɢ. Ɍ.ɟ. Ⱦȼɋ, ɮɚɤɬɢɱɟɫɤɢ, ɩɟɪɟɜɨɞɢɬɫɹ ɢɡ ɰɢɤɥɚ Ⱦɢɡɟɥɹ ɜ ɰɢɤɥ Ɉɬɬɨ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɜ ɢɡɜɟɫɬɧɭɸ ɫɢɫɬɟɦɭ ɪɟ-

ɝɭɥɢɪɨɜɚɧɢɹ ɝɚɡɨɞɢɡɟɥɹ, ɫɨɞɟɪɠɚɳɭɸ: ɩɟɪɜɵɣ ɗȻɍ-1, ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ 

ɪɚɛɨɬɵ «Ⱦɢɡɟɥɶ - Ƚɚɡɨɞɢɡɟɥɶ (Ⱦ - ȽȾ), ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ (Ⱦɑȼ) KB 

Ⱦȼɋ, ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ, ɆɍɁȾ ɜ ɜɢɞɟ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ ɫ ɪɟɞɭɤɬɨɪɨɦ ɢ ɪɟɡɢ-

ɫɬɢɜɧɵɦ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ, ɌɇȼȾ, ɞɜɭɩɥɟɱɢɣ 

ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧ ɨɞɧɢɦ ɩɥɟɱɨɦ ɱɟɪɟɡ ɬɹɝɭ ɫ 

ɩɟɞɚɥɶɸ ɚɤɫɟɥɟɪɚɬɨɪɚ, ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ (ȾɉɉȺ) ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɨɫɢ 

ɞɜɭɩɥɟɱɟɝɨ ɪɵɱɚɝɚ, ɢ ɞɪɭɝɢɦ ɩɥɟɱɨɦ ɱɟɪɟɡ ɩɪɭɠɢɧɭ - ɫ ɝɥɚɜɧɵɦ ɪɵɱɚɝɨɦ, ɬɚɤ-

ɠɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦ ɱɟɪɟɡ ɩɨɞɜɢɠɧɭɸ ɦɭɮɬɭ ɫ ɰɟɧɬɪɨɛɟɠɧɵɦ ɦɟɯɚɧɢɡɦɨɦ 
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ɪɟɝɭɥɹɬɨɪɚ ɌɇȼȾ, ɚ, ɱɟɪɟɡ ɩɨɞɜɢɠɧɭɸ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɫɜɹɡɶ, - ɫ ɬɹɝɨɣ ɬɨɩɥɢɜ-

ɧɨɣ ɪɟɣɤɢ ɌɇȼȾ, ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɨɣ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɚɱɢ ȾɌ ɩɪɢ ɪɚ-

ɛɨɬɟ ɩɨ ɝɚɡɨɞɢɡɟɥɶɧɨɦɭ ɰɢɤɥɭ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 

ɦɢɧɢɦɚɥɶɧɨɣ ɡɚɩɚɥɶɧɨɣ ɞɨɡɟ ȾɌ, ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɪɵɱɚɝɚ ɧɚ ɜɚɥɭ ɪɟ-

ɞɭɤɬɨɪɚ ɆɍɁȾ; ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɩɨɞɚɱɢ ɝɚɡɚ; ɷɥɟɤɬɪɨɭɩɪɚɜɥɹɟɦɵɣ 

ȾȽ, ɩɪɢɱɟɦ, ɩɟɪɜɵɣ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɜɵɜɨɞɵ ɗȻɍ ɫɨɟɞɢɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɫ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ ɪɟɠɢɦɨɜ, ɱɟɪɟɡ ɤɨɧɬɚɤɬɵ ɤɨɬɨɪɨɝɨ ɛɨɪɬɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢ-

ɬɚɧɢɹ ɩɨɞɚɟɬɫɹ ɜ ɗȻɍ, ɫ ɫɢɝɧɚɥɶɧɨɣ ɥɚɦɩɨɣ ɢ ɫ ɞɚɬɱɢɤɨɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɜ 

ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɪɬɨɜɨɣ ɝɟɧɟɪɚɬɨɪ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ; ɱɟɬɜɟɪ-

ɬɵɣ ɜɵɜɨɞ ɗȻɍ ɩɨɞɤɥɸɱɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɜɵɜɨɞɭ ɢɫɬɨɱ-

ɧɢɤɚ ɛɨɪɬɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ; ɩɹɬɵɣ ɜɵɜɨɞ - ɤ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɜɵɜɨɞɭ 

ɛɨɪɬɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; ɲɟɫɬɨɣ ɜɵɜɨɞ ɫɨɟɞɢɧɟɧ ɫ ɜɵɯɨɞɨɦ ɞɚɬɱɢɤɚ ɩɨ-

ɥɨɠɟɧɢɹ ɜɚɥɚ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ; ɜɵɜɨɞɵ ɫɟɞɶɦɨɣ ɢ ɜɨɫɶɦɨɣ ɩɨɞɤɥɸɱɟɧɵ ɤ ɜɵɜɨ-

ɞɚɦ ɹɤɨɪɹ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ; ɜɵɜɨɞɵ ɞɟɜɹɬɵɣ, ɞɟɫɹɬɵɣ ɢ ɨɞɢɧɧɚɞɰɚɬɵɣ ɫɨɟɞɢɧɟ-

ɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɩɟɪɜɵɦ, ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɜɵɜɨɞɚɦɢ ȾɉɉȺ; ɜɵɜɨɞɵ 

ɞɜɟɧɚɞɰɚɬɵɣ, ɬɪɢɧɚɞɰɚɬɵɣ ɢ ɱɟɬɵɪɧɚɞɰɚɬɵɣ ɫɨɟɞɢɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ 

ɩɟɪɜɵɦ, ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɜɵɜɨɞɚɦɢ ȾȽ, ɚ ɩɹɬɧɚɞɰɚɬɵɣ ɜɵɜɨɞ ɗȻɍ ɩɨɞɤɥɸɱɟɧ 

ɤ ɜɵɜɨɞɭ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɤɥɚɩɚɧɚ ɩɨɞɚɱɢ ɝɚɡɚ; ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟ-

ɧɢɸ ɜɜɟɞɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ: ɜɬɨɪɨɣ ɗȻɍ 2 ɢ ɷɥɟɤɬɪɨɭɩɪɚɜɥɹɟɦɵɣ ɞɨɡɚɬɨɪ 

ɜɨɡɞɭɯɚ (Ⱦȼ), ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɜɯɨɞɟ ɜɨ ɜɩɭɫɤɧɨɣ ɜɨɡɞɭɲɧɵɣ ɤɨɥɥɟɤɬɨɪ ɞɢɡɟ-

ɥɹ; ɗȻɍ-2 ɫɨɞɟɪɠɢɬ ɲɟɫɬɶ ɜɵɜɨɞɨɜ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ, ɥɨɝɢɱɟɫɤɢɣ ɢɧ-

ɜɟɪɬɨɪ, ɫɦɟɫɢɬɟɥɶ, ɩɹɬɶ ɩɨɞɫɬɪɨɟɧɧɵɯ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɤɨɦ-

ɩɚɪɚɬɨɪɵ, ɝɟɧɟɪɚɬɨɪ ɩɢɥɨɨɛɪɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (Ƚɉɇ) ɢ ɫɬɚɛɢɥɢɡɚɬɨɪ ɛɨɪɬɨ-

ɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɟɪɜɵɣ, ɜɬɨɪɨɣ, ɬɪɟɬɢɣ ɢ ɱɟɬɜɟɪɬɵɣ ɜɵɜɨɞɵ ɗȻɍ-2 ɫɨɟɞɢɧɟ-

ɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɱɟɬɜɟɪɬɵɦ, ɩɹɬɵɦ, ɞɟɫɹɬɵɦ ɢ ɩɹɬɧɚɞɰɚɬɵɦ ɜɵɜɨɞɚɦɢ 

ɗȻɍ-1. ɉɟɪɜɵɣ ɜɵɜɨɞ ɗȻɍ-2 ɫɨɟɞɢɧɟɧ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɫɢɥɨɜɨɣ ɤɥɸɱ ɢ 

ɩɹɬɵɣ ɜɵɜɨɞ ɫ ɜɯɨɞɨɦ ɭɩɪɚɜɥɟɧɢɹ Ⱦȼ, ɢ, ɱɟɪɟɡ ɜɯɨɞ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ, 

- ɫ ɨɛɳɟɣ ɬɨɱɤɨɣ ɫɯɟɦɵ ɗȻɍ-2. ɑɟɬɜɟɪɬɵɣ ɜɵɜɨɞ ɗȻɍ-2 ɩɨɞɤɥɸɱɟɧ ɱɟɪɟɡ ɢɧ-

ɜɟɪɬɨɪ ɤɨ ɜɬɨɪɨɦɭ ɜɯɨɞɭ ɭɩɪɚɜɥɟɧɢɹ ɫɦɟɫɢɬɟɥɹ. ɉɟɪɜɵɣ, ɬɪɟɬɢɣ ɢ ɱɟɬɜɟɪɬɵɣ 
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ɜɯɨɞɵ ɫɦɟɫɢɬɟɥɹ ɫɨɟɞɢɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɞɜɢɠɤɚɦɢ ɩɟɪɜɨɝɨ, ɜɬɨɪɨɝɨ ɢ 

ɬɪɟɬɶɟɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ, ɜɬɨɪɵɟ ɜɵɜɨɞɵ ɤɨɬɨɪɵɯ ɫɨɟɞɢɧɟɧɵ ɫ ɨɛɳɟɣ ɬɨɱɤɨɣ 

ɫɯɟɦɵ. ɉɟɪɜɵɣ ɜɵɜɨɞ ɩɟɪɜɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ ɫɨɟɞɢɧɟɧ ɫ ɬɪɟɬɶɢɦ ɜɵɜɨɞɨɦ 

ɗȻɍ-2, ɚ ɩɟɪɜɵɟ ɜɵɜɨɞɵ ɜɬɨɪɨɝɨ, ɬɪɟɬɶɟɝɨ ɢ ɱɟɬɜɟɪɬɨɝɨ - ɫ ɜɵɯɨɞɨɦ ɫɬɚɛɢɥɢɡɚ-

ɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. ȼɵɯɨɞ ɫɦɟɫɢɬɟɥɹ ɩɨɞɤɥɸɱɟɧ ɤ ɧɟɢɧɜɟɪɬɢɪɭɸɳɟɦɭ ɜɯɨɞɭ 

ɩɟɪɜɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ, ɟɝɨ ɢɧɜɟɪɬɢɪɭɸɳɢɣ ɜɯɨɞ - ɤ ɞɜɢɠɤɭ ɩɹɬɨɝɨ ɩɨɬɟɧɰɢɨ-

ɦɟɬɪɚ, ɩɟɪɜɵɣ ɜɵɜɨɞ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧ ɱɟɪɟɡ ɲɟɫɬɨɣ ɜɵɜɨɞ ɗȻɍ-2 ɫ ɜɵɯɨɞɨɦ 

ɞɚɬɱɢɤɚ ɩɨɥɨɠɟɧɢɹ Ⱦȼ, ɚ ɜɵɯɨɞ ɩɟɪɜɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ ɫɨɟɞɢɧɟɧ ɫ ɩɟɪɜɵɦ ɜɯɨ-

ɞɨɦ ɷɥɟɦɟɧɬɚ 2ɂ, ɜɵɯɨɞ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸɱɟɧ ɤ ɜɯɨɞɭ ɭɩɪɚɜɥɟɧɢɹ ɫɢɥɨɜɨɝɨ 

ɤɥɸɱɚ. ȼɬɨɪɨɣ ɜɯɨɞ ɷɥɟɦɟɧɬɚ 2ɂ ɫɨɟɞɢɧɟɧ ɫ ɜɵɯɨɞɨɦ ɜɬɨɪɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ, ɧɟ 

ɢɧɜɟɪɬɢɪɭɸɳɢɣ ɢ ɢɧɜɟɪɬɢɪɭɸɳɢɣ ɜɯɨɞɵ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸɱɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧ-

ɧɨ, ɤ ɞɜɢɠɤɭ ɱɟɬɜɟɪɬɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ ɢ ɜɵɯɨɞɭ Ƚɉɇ. ɉɟɪɜɵɣ ɢ ɬɪɟɬɢɣ ɜɯɨɞɵ 

ɫɦɟɫɢɬɟɥɹ ɫɜɹɡɚɧɵ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɪɟɡɢɫɬɨɪɵ, ɬɨɱɤɚ 

ɫɨɟɞɢɧɟɧɢɹ ɤɨɬɨɪɵɯ ɩɨɞɤɥɸɱɟɧɚ ɤ ɟɝɨ ɜɵɯɨɞɭ ɱɟɪɟɡ ɩɟɪɜɵɯ ɞɢɨɞ. ȼɬɨɪɨɣ ɜɯɨɞ 

ɫɦɟɫɢɬɟɥɹ ɫɜɹɡɚɧ ɫ ɟɝɨ ɱɟɬɜɟɪɬɵɦ ɜɯɨɞɨɦ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɬɪɟɬɢɣ ɪɟɡɢ-

ɫɬɨɪ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɞɢɨɞɵ, ɚ ɬɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ ɞɢɨɞɨɜ ɬɚɤɠɟ ɩɨɞɤɥɸɱɟɧɚ ɤ 

ɜɵɯɨɞɭ ɫɦɟɫɢɬɟɥɹ. ɇɚ Ɋɢɫ. 1 ɩɪɢɜɟɞɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ. ɇɚ 

Ɋɢɫ. 2 ɩɪɢɜɟɞɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɦɟɫɢɬɟɥɹ ɜ ɗȻɍ-2. 

ɋɢɫɬɟɦɚ ɫɨɞɟɪɠɢɬ: ɜɵɯɨɞɧɵɟ ɜɵɜɨɞɵ ɫ ɩɟɪɜɨɝɨ ɩɨ ɩɹɬɧɚɞɰɚɬɵɣ 1-15 ɜ 

ɗȻɍ-1 16 ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɗȻɍ-2 17, ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ Ƚ-Ⱦ 18, ɫɢɝ-

ɧɚɥɶɧɭɸ ɥɚɦɩɭ 19, ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ KB Ⱦȼɋ 20, ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ 21 

ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ 22 ɫ ɪɟɞɭɤɬɨɪɨɦ ɢ ɫ ɩɨɜɨɪɨɬɧɵɦ ɪɵɱɚɝɨɦ 23 ɧɚ 

ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ, ɪɟɣɤɭ 24 ɭɩɪɚɜɥɟɧɢɹ ɩɥɭɧɠɟɪɧɵɦɢ ɩɚɪɚɦɢ 25 ɜ 

ɌɇȼȾ 26, ɬɹɝɭ ɪɟɣɤɢ 27 ɫ ɩɨɞɜɢɠɧɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɜɹɡɶɸ 28 ɫ ɝɥɚɜɧɵɦ ɪɵ-

ɱɚɝɨɦ 29 ɌɇȼȾ, ɪɟɝɭɥɹɬɨɪ 30 ɌɇȼȾ, ɩɪɭɠɢɧɭ 31, ɞɜɭɩɥɟɱɢɣ ɪɵɱɚɝ 32 ɭɩɪɚɜɥɟ-

ɧɢɹ ɌɇȼȾ, ɬɹɝɭ 33 ɪɵɱɚɝɚ ɭɩɪɚɜɥɟɧɢɹ, ɩɟɞɚɥɶ ɚɤɫɟɥɟɪɚɬɨɪɚ 34, ȾɉɉȺ 35 ɫ 

ɬɪɟɦɹ ɜɵɜɨɞɚɦɢ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɞɨɡɚɬɨɪ 36 ɝɚɡɚ ɫ ɝɚɡɨɜɨɣ ɡɚɫɥɨɧɤɨɣ, ɷɥɟɤ-

ɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ 37 ɩɨɞɚɱɢ ɝɚɡɚ, ɫɟɪɜɨɩɪɢɜɨɞ 38 ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɞɭɯɚ (Ɋȼ) ɫ 
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ɜɨɡɞɭɲɧɨɣ ɡɚɫɥɨɧɤɨɣ, ɞɚɬɱɢɤ 39 ɩɨɥɨɠɟɧɢɹ ɡɚɫɥɨɧɤɢ Ɋȼ; ɜɵɯɨɞɧɵɟ ɜɵɜɨɞɵ 

ɗȻɍ-2 17 ɫ ɩɟɪɜɨɝɨ ɩɨ ɲɟɫɬɨɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 40-45. 

ɗȻɍ-2 17 ɫɨɞɟɪɠɢɬ: ɥɨɝɢɱɟɫɤɢɣ ɢɧɜɟɪɬɨɪ 46, ɫɦɟɫɢɬɟɥɶ 47, ɩɹɬɶ ɩɨɞ-

ɫɬɪɨɱɧɵɯ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ 48-50, 52 ɢ 56, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɟɪɜɵɣ 51 ɢ ɜɬɨɪɨɣ 

54 ɤɨɦɩɚɪɚɬɨɪɵ, ɥɨɝɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ 53 2-ɂ, Ƚɉɇ 55, ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɧɧɵɣ 

ɤɥɸɱ 57, ɢ ɫɬɚɛɢɥɢɡɚɬɨɪ 58 ɛɨɪɬɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɟɪɜɵɣ 40, ɜɬɨɪɨɣ 41, ɬɪɟ-

ɬɢɣ 42 ɢ ɱɟɬɜɟɪɬɵɣ 43 ɜɵɜɨɞɵ ɗȻɍ-2 17 ɫɨɟɞɢɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɜɵɜɨɞɚ-

ɦɢ 4, 5, 10 ɢ 15 ɜ ɗȻɍ-1. ɉɟɪɜɵɣ ɜɵɜɨɞ 40 ɗȻɍ-2 17 ɫɨɟɞɢɧɟɧ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɵɟ ɫɢɥɨɜɨɣ ɤɥɸɱ 57 ɢ ɩɹɬɵɣ ɜɵɜɨɞ 44 ɫ ɜɯɨɞɨɦ ɭɩɪɚɜɥɟɧɢɹ Ⱦȼ 38, ɢ, ɱɟ-

ɪɟɡ ɜɯɨɞ ɫɬɚɛɢɥɢɡɚɬɨɪɚ 58 ɧɚɩɪɹɠɟɧɢɹ, - ɫ ɨɛɳɟɣ ɬɨɱɤɨɣ ɫɯɟɦɵ ɗȻɍ-2. ɑɟɬɜɟɪ-

ɬɵɣ ɜɵɜɨɞ 43 ɗȻɍ-2 17 ɩɨɞɤɥɸɱɟɧ ɱɟɪɟɡ ɢɧɜɟɪɬɨɪ 46 ɤ ɜɬɨɪɨɦɭ ɜɯɨɞɭ ɭɩɪɚɜ-

ɥɟɧɢɹ ɫɦɟɫɢɬɟɥɹ 47. ɉɟɪɜɵɣ 1, ɬɪɟɬɢɣ 3 ɢ ɱɟɬɜɟɪɬɵɣ 4 ɜɯɨɞɵ ɫɦɟɫɢɬɟɥɹ 47 ɫɨ-

ɟɞɢɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɞɜɢɠɤɚɦɢ ɩɟɪɜɨɝɨ 48, ɜɬɨɪɨɝɨ 49 ɢ ɬɪɟɬɶɟɝɨ 50 ɩɨ-

ɬɟɧɰɢɨɦɟɬɪɨɜ, ɜɬɨɪɵɟ ɜɵɜɨɞɵ ɤɨɬɨɪɵɯ ɫɨɟɞɢɧɟɧɵ ɫ ɨɛɳɟɣ ɬɨɱɤɨɣ ɫɯɟɦɵ. ɉɟɪ-

ɜɵɣ ɜɵɜɨɞ ɩɟɪɜɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ 48 ɫɨɟɞɢɧɟɧ ɫ ɬɪɟɬɶɢɦ ɜɵɜɨɞɨɦ 42 ɗȻɍ-2, ɚ 

ɩɟɪɜɵɟ ɜɵɜɨɞɵ ɜɬɨɪɨɝɨ 49, ɬɪɟɬɶɟɝɨ 50 ɢ ɱɟɬɜɟɪɬɨɝɨ 56 - ɫ ɜɵɯɨɞɨɦ ɫɬɚɛɢɥɢɡɚ-

ɬɨɪɚ 58 ɧɚɩɪɹɠɟɧɢɹ. ȼɵɯɨɞ 5 ɫɦɟɫɢɬɟɥɹ 47 ɩɨɞɤɥɸɱɟɧ ɤ ɧɟɢɧɜɟɪɬɢɪɭɸɳɟɦɭ 

ɜɯɨɞɭ ɩɟɪɜɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ 51, ɟɝɨ ɢɧɜɟɪɬɢɪɭɸɳɢɣ ɜɯɨɞ - ɤ ɞɜɢɠɤɭ ɩɹɬɨɝɨ ɩɨ-

ɬɟɧɰɢɨɦɟɬɪɚ 52, ɩɟɪɜɵɣ ɜɵɜɨɞ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧ ɱɟɪɟɡ ɲɟɫɬɨɣ ɜɵɜɨɞ 45 ɜ 

ɗȻɍ-2 17 ɫ ɜɵɯɨɞɨɦ ɞɚɬɱɢɤɚ 39 ɩɨɥɨɠɟɧɢɹ Ⱦȼ, ɚ ɜɵɯɨɞ ɩɟɪɜɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ 

ɫɨɟɞɢɧɟɧ ɫ ɩɟɪɜɵɦ ɜɯɨɞɨɦ ɷɥɟɦɟɧɬɚ 53 2ɂ, ɜɵɯɨɞ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸɱɟɧ ɤ ɜɯɨɞɭ 

ɭɩɪɚɜɥɟɧɢɹ ɫɢɥɨɜɨɝɨ ɤɥɸɱɚ 57. ȼɬɨɪɨɣ ɜɯɨɞ ɷɥɟɦɟɧɬɚ 2ɂ ɫɨɟɞɢɧɟɧ ɫ ɜɵɯɨɞɨɦ 

ɜɬɨɪɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ 54, ɧɟɢɧɜɟɪɬɢɪɭɸɳɢɣ ɢ ɢɧɜɟɪɬɢɪɭɸɳɢɣ ɜɯɨɞɵ ɤɨɬɨɪɨɝɨ 

ɩɨɞɤɥɸɱɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤ ɜɵɯɨɞɭ Ƚɉɇ 55 ɢ ɞɜɢɠɤɭ ɱɟɬɜɟɪɬɨɝɨ ɩɨɬɟɧ-

ɰɢɨɦɟɬɪɚ 56. ɉɟɪɜɵɣ 1 ɢ ɬɪɟɬɢɣ 3 ɜɯɨɞɵ ɫɦɟɫɢɬɟɥɹ 47 ɫɜɹɡɚɧɵ ɱɟɪɟɡ ɩɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɵɟ ɩɟɪɜɵɣ 59 ɢ ɜɬɨɪɨɣ 60 ɪɟɡɢɫɬɨɪɵ, ɬɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ ɤɨɬɨɪɵɯ ɩɨɞ-

ɤɥɸɱɟɧɚ ɤ ɟɝɨ ɜɵɯɨɞɭ 5 ɱɟɪɟɡ ɩɟɪɜɵɣ ɞɢɨɞ 61. ȼɬɨɪɨɣ ɜɯɨɞ 2 ɫɦɟɫɢɬɟɥɹ 47 ɫɜɹ-

ɡɚɧ ɫ ɟɝɨ ɱɟɬɜɟɪɬɵɦ ɜɯɨɞɨɦ 4 ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɬɪɟɬɢɣ ɪɟɡɢɫɬɨɪ 62, ɜɬɨ-
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ɪɨɣ 63 ɢ ɬɪɟɬɢɣ 64 ɞɢɨɞɵ, ɚ ɬɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ ɞɢɨɞɨɜ ɬɚɤɠɟ ɩɨɞɤɥɸɱɟɧɚ ɤ ɜɵ-

ɯɨɞɭ 5 ɫɦɟɫɢɬɟɥɹ 47. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜ ɪɟɠɢɦɟ ɝɚɡɨɞɢɡɟɥɹ ɆɍɁȾ ɢ ɊȽ ɪɚɛɨɬɚɸɬ ɩɨ 

ɚɥɝɨɪɢɬɦɭ ɢ ɫɯɟɦɟ, ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɢɫɬɟɦɟ-ɩɪɨɬɨɬɢɩɭ. ȿɞɢɧɫɬ-

ɜɟɧɧɵɦ ɨɬɥɢɱɢɟɦ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɧɚɫɬɪɨɣɤɢ ɜɟɥɢɱɢɧɵ «ɡɚ-

ɩɚɥɶɧɨɣ ɞɨɡɵ» ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɣ - ɪɚɫɯɨɞɚ ɝɚɡɚ, ɡɚɞɚɜɚɟɦɵɟ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɢɯ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ. 

ɍɩɪɚɜɥɟɧɢɟ Ⱦȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɮɭɧɤɰɢɢ ɫɢɝɧɚɥɚ ɨɬ ȾɉɉȺ ɥɢɧɟɣɧɨ ɢ ɫ 

ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ Ⱦȼ ɢ ɪɚɡɥɢɱɧɵɯ 

ɞɢɚɩɚɡɨɧɨɜ ɢɡɦɟɧɟɧɢɹ ɫɢɝɧɚɥɚ ȾɉɉȺ ɩɪɢ ɩɨɥɧɨɦ ɯɨɞɟ ɩɟɞɚɥɢ ɚɤɫɟɥɟɪɚɬɨɪɚ. 

ɍɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɮɨɪɦɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɦɟɫɢɬɟɥɹ 47, ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ 

ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɚ ɧɚ Ɋɢɫ. 2. ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜ ɪɟɠɢɦ ɝɚɡɨɞɢɡɟɥɹ ɢ 

ɫɨɛɥɸɞɟɧɢɹ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɩɟɪɟɯɨɞɚ ɗȻɍ 16 ɜɤɥɸɱɚɟɬ ɷɥɟɤɬɪɨ-

ɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ 37 ɩɨɞɚɱɢ ɝɚɡɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 

ɤɥɚɩɚɧɚ 37 ɫ ɜɵɜɨɞɚ 15 ɗȻɍ 16 ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɜɵɜɨɞ 43 ɗȻɍ 17 ɧɚ ɜɯɨɞ 2 ɫɦɟ-

ɫɢɬɟɥɹ 47 ɩɨɫɥɟ ɢɧɜɟɪɬɢɪɨɜɚɧɢɹ ɜ ɢɧɜɟɪɬɨɪɟ 46. ɋɢɝɧɚɥ «0» ɧɚ ɜɵɯɨɞɟ ɢɧɜɟɪ-

ɬɨɪɚ 46 ɛɥɨɤɢɪɭɟɬ ɞɢɨɞ 63, ɢ ɪɟɡɢɫɬɨɪ 62 ɜ ɪɚɛɨɬɟ ɫɦɟɫɢɬɟɥɹ 47 ɧɟ ɭɱɚɫɬɜɭɟɬ. 

ɇɚɩɪɹɠɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɫ ɜɵɯɨɞɚ ȾɉɉȺ 30 ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɫɬɭɩɚɟɬ ɜ ɗȻɍ 16 

ɱɟɪɟɡ ɟɝɨ ɜɵɜɨɞ 10 ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɝɚɡɚ, ɢ ɜ ɗȻɍ 17, ɱɟɪɟɡ ɜɵɜɨɞ 42, 

ɧɚ ɩɟɪɜɵɣ ɜɵɜɨɞ ɩɨɞɫɬɪɨɱɧɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ 48. ɋɢɝɧɚɥ ɡɚɞɚɧɢɹ ɩɨɥɨɠɟɧɢɹ 

ɡɚɫɥɨɧɤɢ Ⱦȼ ɮɨɪɦɢɪɭɟɬɫɹ ɩɭɬɟɦ ɫɭɦɦɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɣ, ɫɧɢɦɚɟɦɵɯ ɫ 

ɞɜɢɠɤɨɜ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ 48 ɢ 49. ɋ ɩɨɦɨɳɶɸ ɩɨɬɟɧɰɢɨɦɟɬɪɚ 48 ɡɚɞɚɸɬ ɩɨɥɨ-

ɠɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɬɤɪɵɬɢɹ ɡɚɫɥɨɧɤɢ Ⱦȼ ɫ ɭɱɟɬɨɦ ɟɟ 

ɬɢɩɚ, ɦɨɳɧɨɫɬɢ Ⱦȼɋ ɢ ɭɪɨɜɧɹ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ ȾɉɉȺ 35. ɋ ɩɨɦɨɳɶɸ ɩɨɬɟɧ-

ɰɢɨɦɟɬɪɚ 49 ɡɚɞɚɸɬ ɩɨɥɨɠɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɬɤɪɵɬɢɹ ɡɚɫɥɨɧɤɢ Ⱦȼ ɩɪɢ ɪɚɛɨ-

ɬɟ ɝɚɡɨɞɢɡɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ. ɋɢɝɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ ɪɚɡɜɹɡɵɜɚɸɳɢɣ ɞɢ-

ɨɞ 61 ɢ ɜɵɯɨɞ 5 ɫɦɟɫɢɬɟɥɹ 47 ɩɨɫɬɭɩɚɸɬ ɧɚ ɧɟɢɧɜɟɪɬɢɪɭɸɳɢɣ ɜɯɨɞ ɤɨɦɩɚɪɚɬɨ-

ɪɚ 51. ȼ ɪɟɠɢɦɟ Ⱦɢɡɟɥɹ, ɤɨɝɞɚ ɤɥɚɩɚɧ 37 ɨɬɤɥɸɱɟɧ, ɫɢɝɧɚɥ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, 

ɩɨɫɬɭɩɚɸɳɢɣ ɫ ɜɵɯɨɞɚ ɢɧɜɟɪɬɨɪɚ 46 ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ 62 ɢ ɞɢɨɞ 63, ɛɥɨɤɢɪɭɟɬ 
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ɞɢɨɞ 61 ɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɵɯɨɞ 5 ɫɦɟɫɢɬɟɥɹ 47. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɞɨɫɬɭɩ ɜɨɡɞɭɯɚ ɧɟ 

ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɢ ɡɚɫɥɨɧɤɚ Ⱦȼ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɚ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɚɞɚɩɬɚɰɢɢ 

Ⱦȼ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɬɢɩɭ Ⱦȼɋ ɢ ȺɌɋ ɷɬɨɬ ɫɢɝɧɚɥ ɛɥɨɤɢɪɨɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɧɟ-

ɫɤɨɥɶɤɨ ɢɡɛɵɬɨɱɧɵɦ, ɚ ɩɟɪɟɯɨɞ ɡɚɫɥɨɧɤɢ ɡɚ ɬɨɱɤɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɬɤɪɵɬɢɹ 

ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɬɟɧɰɢɨɦɟɬɪɚ 50. ɉɪɚɜɢɥɶɧɚɹ ɪɚɛɨɬɚ ɫɦɟɫɢɬɟɥɹ 

47 ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɜɟɥɢɱɢɧ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɪɟɡɢɫɬɨɪɨɜ 59, 60 ɢ 62 

ɧɚ ɩɨɪɹɞɨɤ ɛɨɥɶɲɟ, ɱɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ 48, 49, 50. 

Ʉɨɦɩɚɪɚɬɨɪ 51 ɫɪɚɜɧɢɜɚɟɬ ɫɢɝɧɚɥ ɡɚɞɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɡɚɫɥɨɧɤɢ Ⱦȼ ɫ ɫɢɝ-

ɧɚɥɨɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɨɬ ɞɚɬɱɢɤɚ 39 ɩɨɥɨɠɟɧɢɹ ɡɚɫɥɨɧɤɢ Ⱦȼ ɢ ɮɨɪɦɢɪɭɟɬ ɧɚ 

ɫɜɨɟɦ ɜɵɯɨɞɟ ɢɦɩɭɥɶɫɵ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɢɥɨɜɵɦ ɤɥɸɱɨɦ 57, ɩɨ-

ɞɚɸɳɢɦ ɦɨɞɭɥɢɪɨɜɚɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɛɨɪɬɨɜɨɣ ɫɟɬɢ ɧɚ ɫɟɪɜɨɩɪɢɜɨɞ 38 Ⱦȼ. 

ɗɬɢ ɢɦɩɭɥɶɫɵ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɥɨɝɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ 53 2ɂ. ɉɭɥɶɫɢɪɭɸɳɟɟ ɧɚ-

ɩɪɹɠɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɩɨɦɨɝɚɟɬ ɫɟɪɜɨɩɪɢɜɨɞɭ 38 ɩɪɟɨɞɨɥɟɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɵ ɢ ɩɪɢɧɭɠɞɚɟɬ ɡɚɫɥɨɧɤɭ Ⱦȼ ɫɨɜɟɪɲɚɬɶ ɧɟɛɨɥɶɲɢɟ ɤɨɥɟɛɚ-

ɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɹ ɡɚɞɚɧɧɨɣ ɬɨɱɤɢ ɫɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɱɚɫɬɨɬɨɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢɧɰɢɩ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ (ɒɂɆ) 

ɛɨɪɬɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɟ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɪɟɥɟɣɧɨɝɨ ɬɢɩɚ ɫ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ (ɈɈɋ) ɩɨ ɩɨɥɨɠɟɧɢɸ ɡɚɫɥɨɧɤɢ Ⱦȼ. 

ȼɬɨɪɨɣ ɤɨɦɩɚɪɚɬɨɪ 54 ɢ Ƚɉɇ 55 ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɚɞɚɩɬɚɰɢɢ ɤ ɞɚɧɧɨɦɭ 

ɛɨɪɬɨɜɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɢɩɭ ɤɨɧɤɪɟɬɧɨɝɨ Ⱦȼ. Ʉɨɦɩɚɪɚɬɨɪ 54 ɮɨɪɦɢɪɭɟɬ ɧɚ 

ɜɬɨɪɨɦ ɜɯɨɞɟ ɷɥɟɦɟɧɬɚ 53 ɫɢɝɧɚɥɵ ɜɬɨɪɨɣ ɒɂɆ, ɫɪɚɜɧɢɜɚɹ ɧɚ ɫɜɨɢɯ ɜɯɨɞɚɯ 

ɩɢɥɨɨɛɪɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɬ Ƚɉɇ 55 ɢ ɧɚɩɪɹɠɟɧɢɟ ɡɚɞɚɧɢɹ, ɫɧɢɦɚɟɦɨɟ ɫ 

ɞɜɢɠɤɚ ɩɨɬɟɧɰɢɨɦɟɬɪɚ 56. ɗɬɚ ɜɬɨɪɚɹ ɒɂɆ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɫ 

ɩɨɫɬɨɹɧɧɨɣ ɫɤɜɚɠɧɨɫɬɶɸ ɢ ɩɨɫɬɨɹɧɧɨɣ ɩɨɜɵɲɟɧɧɨɣ ɱɚɫɬɨɬɨɣ ɫ ɰɟɥɶɸ ɩɨɧɢɠɟ-

ɧɢɹ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɩɟɪɜɨɣ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɒɂɆ. ɉɨɫɪɟɞɫɬ-

ɜɨɦ ɷɥɟɦɟɧɬɚ 53 ɢɦɩɭɥɶɫɵ ɩɟɪɜɨɣ ɒɂɆ ɨɤɚɡɵɜɚɸɬɫɹ ɦɨɞɭɥɢɪɨɜɚɧɧɵɦɢ ɢɦ-

ɩɭɥɶɫɚɦɢ ɜɬɨɪɨɣ ɒɂɆ. Ɍɚɤɚɹ ɞɜɨɣɧɚɹ ɦɨɞɭɥɹɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɪɚ-

ɛɨɬɭ ɥɸɛɵɯ Ⱦȼ ɫ ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɨɣ ɜ ɞɢɚɩɚɡɨɧɟ ɛɨɪɬɨɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɨɬ 6 

ȼ ɞɨ 24 ȼ, ɢ ɨɬɜɟɱɚɟɬ ɤɪɢɬɟɪɢɹɦ ɩɨɥɭɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɭɩɪɚɜɥɟɧɢɹ 
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ɫɟɪɜɨɩɪɢɜɨɞɨɦ, ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɡɦɚɯɚ ɤɨɥɟɛɚɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɨɣ ɬɨɱ-

ɤɢ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɝɢɫɬɟɪɟɡɢɫɚ ɩɪɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɢ ɢɡ-ɡɚ ɫɭɯɨɝɨ ɬɪɟɧɢɹ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɩɪɟɞɥɨɠɟɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɆɍɁȾ ɬɚɤɠɟ ɦɨɠɟɬ 

ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɩɨ ɫɯɟɦɟ ɩɪɹɦɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɲɚɝɨɜɵɯ ɞɜɢ-

ɝɚɬɟɥɟɣ, ɥɢɧɟɣɧɵɯ ɢɥɢ ɪɨɬɨɪɧɵɯ, ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɚɤɬɭɚɬɨɪɨɜ, ɩɨɜɨɪɨɬɧɵɯ ɢɥɢ 

ɥɢɧɟɣɧɵɯ, ɫ ɩɨɧɢɠɚɸɳɢɦɢ ɩɟɪɟɞɚɱɚɦɢ ɥɸɛɨɝɨ ɬɢɩɚ, ɚ ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧ ɧɚ 

ɲɬɚɬɧɵɯ ɧɚɫɨɫ-ɮɨɪɫɭɧɤɚɯ ɢɥɢ ɩɭɬɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɲɬɚɬɧɨɣ 

ɫɢɫɬɟɦɨɣ CШЦЦШЧ RКТХ. 

ɋɢɫɬɟɦɚ ɩɨɞɚɱɢ ɝɚɡɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɤɚɤ ɰɟɧɬɪɚɥɶɧɨɣ, ɬɚɤ ɢ ɪɚɫ-

ɩɪɟɞɟɥɟɧɧɨɣ, ɚɫɢɧɯɪɨɧɧɨɣ ɢɥɢ ɫɢɧɯɪɨɧɧɨɣ ɮɚɡɢɪɨɜɚɧɧɨɣ ɫ ɥɸɛɵɦɢ ɷɥɟɤɬɪɨ-

ɭɩɪɚɜɥɹɟɦɵɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɞɨɡɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫ ɩɨɞɩɪɭɠɢɧɟɧ-

ɧɨɣ ɡɚɫɥɨɧɤɨɣ; Ⱦȼ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ ɩɨɦɨɳɶɸ ɥɸɛɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

ɪɚɫɯɨɞɚ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɪɟɞ ɫ ɩɨɞɩɪɭɠɢɧɟɧɧɨɣ ɡɚɫɥɨɧɤɨɣ, ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢ ɩɪɢɜɨɞɨɦ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ, ɷɥɟɤ-

ɬɪɨɦɚɝɧɢɬɚ ɢɥɢ ɞɪɭɝɨɝɨ ɚɤɬɭɚɬɨɪɚ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɦɟɯɚɧɢɡɦɚ ɞɪɨɫɫɟɥɶɧɨɣ 

ɡɚɫɥɨɧɤɢ ɢɥɢ ɷɥɟɤɬɪɨɧɧɨ-ɭɩɪɚɜɥɹɟɦɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɩɚɬɪɭɛɤɚ. 

Ɋɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɬɟɯɧɢɱɟɫɤɢɣ 

ɪɟɡɭɥɶɬɚɬ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜɨ ɜɩɭɫɤɧɨɣ ɤɨɥɥɟɤɬɨɪ ɞɢɡɟɥɹ 

ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭɡɨɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɞɟɤɜɚɬɧɨ ɩɪɢɧɰɢɩɭ ɤɨɥɢɱɟɫɬ-

ɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ 

ɡɚɦɟɳɟɧɧɨɝɨ ȾɌ ɧɚ ɝɚɡɨɨɛɪɚɡɧɨɟ; 

- ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɚɡɨɞɢɡɟɥɶɧɨ-

ɝɨ ɰɢɤɥɚ ɜ ɫɜɹɡɢ ɫ ɪɚɞɢɤɚɥɶɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ȾɌ, ɪɚɡɧɢɰɟ ɜ ɰɟɧɟ 

ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜɚɯ ɝɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ; 

- ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɫɠɢɝɚɧɢɹ ɦɟɧɶɲɟɝɨ ɨɛɴɟɦɚ ȾɌ ɢ ɷɮɮɟɤɬɢɜɧɨ-

ɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȺɌɋ ɫ ɞɢɡɟɥɶɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ, ɪɚɛɨɬɚɸɳɢɦɢ ɩɨ ɝɨɪɨɞɫɤɨ-

ɦɭ ɰɢɤɥɭ ɜ ɪɟɠɢɦɟ ɝɚɡɨɞɢɡɟɥɹ (ɜ ɫɨɫɬɚɜɟ ɝɨɪɨɞɫɤɢɯ ɚɜɬɨɛɭɫɨɜ, ɤɨɦɦɭɧɚɥɶɧɨɣ 

ɬɟɯɧɢɤɢ ɢ ɞɪɭɝɢɯ ȺɌɋ); 



42 

 

- ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɤɨɧɜɟɪɬɢɪɨɜɚɧɧɵɣ ɞɢ-

ɡɟɥɶɧɵɣ Ⱦȼɋ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɫɬɭɩɚɟɬ ɝɚɡɨɜɨɦɭ Ⱦȼɋ, ɧɨ ɨɧ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧ-

ɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɨɬɧɨɲɟɧɢɢ ɞɜɭɯɬɨɩɥɢɜɧɨɫɬɢ ɧɚ ɮɨɧɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɪɚɡɜɢ-

ɬɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɝɚɡɨɜɵɯ ɡɚɩɪɚɜɨɤ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɚɬɟɧɬɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɚɜɬɨɪɵ ɧɟ ɧɚɲɥɢ ɢɫ-

ɬɨɱɧɢɤɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɩɪɢɡɧɚɤɢ, ɨɬɥɢɱɚɸɳɢɟ ɡɚɹɜɥɹɟɦɨɟ ɪɟɲɟɧɢɟ. ɗɬɨ ɩɨɡɜɨ-

ɥɹɟɬ ɫɱɢɬɚɬɶ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɪɢɬɟɪɢɸ «ɧɨɜɢɡɧɚ». ɇɟɫɦɨɬɪɹ ɧɚ ɚɤɬɭɚɥɶ-

ɧɨɫɬɶ ɩɪɨɛɥɟɦɵ, ɚɧɚɥɨɝɢɱɧɨɟ ɪɟɲɟɧɢɟ ɫ ɭɤɚɡɚɧɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɧɟ ɛɵɥɨ ɩɪɟɞ-

ɥɨɠɟɧɨ ɪɚɧɟɟ, ɢ ɨɧɨ ɧɟ ɹɜɥɹɟɬɫɹ ɨɱɟɜɢɞɧɵɦ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɫɱɢɬɚɬɶ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɪɢɬɟɪɢɸ «ɢɡɨɛɪɟɬɚɬɟɥɶɫɤɢɣ ɭɪɨɜɟɧɶ». 

Ɉɩɢɫɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɟɚɥɢɡɚɰɢɢ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ 

ɬɟɯɧɢɱɟɫɤɢ ɡɚɜɟɪɲɟɧɧɵɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɧɚ ɢɡɜɟɫɬɧɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɟ ɢ ɦɨɠɟɬ 

ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧɨ ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɩɨɫɨɛɨɦ. 

1. ɋɩɨɫɨɛ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɞɜɭɯɬɨɩɥɢɜɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ (Ⱦȼɋ), ɤɨɧɜɟɪɬɢɪɨɜɚɧɧɨɝɨ ɢɡ ɞɢɡɟɥɶɧɨɝɨ Ⱦȼɋ ɫ ɩɨɥɧɵɦ 

ɫɨɯɪɚɧɟɧɢɟɦ ɫɩɨɫɨɛɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ȾɌ) ɜ ɤɚɱɟɫɬɜɟ ɨɫ-

ɧɨɜɧɨɝɨ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɦɭ ɰɢɤɥɭ Ⱦɢɡɟɥɹ, ɤɨɝɞɚ ɜ ɰɢɥɢɧɞɪɵ Ⱦȼɋ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɨɥɧɟɧɧɵɟ ɜɨɡɞɭɯɨɦ ɧɚ ɬɚɤɬɚɯ ɜɩɭɫɤɚ, ɜ ɤɨɧɰɟ ɫɥɟɞɭɸɳɢɯ 

ɬɚɤɬɨɜ ɫɠɚɬɢɹ ɜɩɪɵɫɤɢɜɚɸɬ ɨɫɧɨɜɧɨɟ ȾɌ, ɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɨ ɰɢɤɥɭ ɝɚɡɨɞɢ-

ɡɟɥɹ ɫ ɜɧɭɬɪɟɧɧɢɦ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɨɬɧɨɲɟɧɢɢ ȾɌ ɢ ɜɧɟɲɧɢɦ - ɜ ɨɬɧɨɲɟ-

ɧɢɢ ɝɚɡɚ, ɫɧɚɱɚɥɚ ɩɨɞɚɸɬ ɜ ɰɢɥɢɧɞɪɵ Ⱦȼɋ ɧɚ ɬɚɤɬɚɯ ɜɩɭɫɤɚ ɝɨɬɨɜɭɸ ɝɚɡɨɜɨɡ-

ɞɭɲɧɭɸ ɫɦɟɫɶ, ɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸɬ ɝɚɡɨɨɛɪɚɡɧɨɟ ɬɨɩɥɢɜɨ ɤɚɤ ɨɫɧɨɜɧɨɟ, ɚ ɡɚ-

ɬɟɦ, ɜ ɤɨɧɰɟ ɬɚɤɬɨɜ ɫɠɚɬɢɹ, ɜɩɪɵɫɤɢɜɚɸɬ ȾɌ ɤɚɤ ɢɫɬɨɱɧɢɤ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɚɡɨ-

ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɥɢ ɡɚɩɚɥɶɧɭɸ ɞɨɡɭ, ɪɚɫɯɨɞ ɤɨɬɨɪɨɝɨ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɫɨɤɪɚ-

ɳɚɸɬ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ, ɩɪɢɱɟɦ, ɭɩɪɚɜɥɹɹ ɫɢɫɬɟɦɨɣ ɩɢɬɚɧɢɹ 

Ⱦȼɋ, ɚɞɟɤɜɚɬɧɨ ɤɨɪɪɟɤɬɢɪɭɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɛɚɥɚɧɫ ɦɟɠɞɭ ɞɜɭɦɹ ɬɨɩɥɢɜ-

ɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ Ⱦȼɋ, ɚ ɢɦɟɧɧɨ: ɯɨɥɨɞ-

ɧɵɣ ɩɭɫɤ Ⱦȼɋ ɩɪɨɢɡɜɨɞɹɬ ɩɨɫɪɟɞɫɬɜɨɦ ɲɬɚɬɧɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ; ɧɚ ɜɫɟɯ ɨɫ-

ɬɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɜɟɥɢɱɢɧɭ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ ȾɌ ɞɨɡɢɪɭɸɬ ɧɚ 
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ɦɢɧɢɦɚɥɶɧɨɦ ɞɨɩɭɫɬɢɦɨɦ ɭɪɨɜɧɟ; ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɝɚɡɨ-

ɞɢɡɟɥɶɧɨɦɭ ɰɢɤɥɭ ɧɚ ɫɬɚɞɢɢ ɜɧɟɲɧɟɝɨ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ, ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɩ-

ɬɢɦɚɥɶɧɨɣ ɩɨ ɫɨɫɬɚɜɭ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɟɝɭɥɢɪɭɸɬ ɜɟɥɢ-

ɱɢɧɭ ɪɚɫɯɨɞɚ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜ ɜɨɡɞɭɲɧɵɣ ɤɨɥɥɟɤɬɨɪ ɜɨɡɞɭɯɚ ɧɚ ɜɫɟɯ ɪɟɠɢɦɚɯ 

ɪɚɛɨɬɵ Ⱦȼɋ, ɚ ɡɚɩɚɥɶɧɭɸ ɞɨɡɭ ɭɦɟɧɶɲɚɸɬ ɞɨ ɭɪɨɜɧɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɚ-

ɞɟɠɧɨɟ ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; ɩɪɢ ɷɬɨɦ ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ ɞɢ-

ɡɟɥɹ ɪɚɫɯɨɞ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬ; ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 

ɨɛɴɟɦ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɩɨɞɞɟɪɠɢɜɚɸɬ ɧɚ ɭɪɨɜɧɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɜɨ 

ɜɪɟɦɹ ɬɚɤɬɚ ɫɠɚɬɢɹ ɧɟɨɛɯɨɞɢɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɞɟɠɧɨɝɨ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ȾɌ; ɚ 

ɜ ɧɚɝɪɭɡɨɱɧɨɦ ɪɟɠɢɦɟ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɢ ɝɚɡɚ, ɩɨɞɞɟɪɠɢɜɚɹ ɢɯ ɜ ɨɩɬɢɦɚɥɶɧɨɦ 

ɫɨɨɬɧɨɲɟɧɢɢ, ɪɟɝɭɥɢɪɭɸɬ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɟɥɢɱɢɧɟ ɧɚɝɪɭɡɤɢ ɧɚ Ⱦȼɋ, 

ɢ ɩɪɢ ɷɬɨɦ ɡɚɩɚɥɶɧɭɸ ɞɨɡɭ ɩɨɞɞɟɪɠɢɜɚɸɬ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɞɨɩɭɫɬɢɦɨɦ ɭɪɨɜ-

ɧɟ. 

2. ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɞɜɭɯɬɨɩɥɢɜɧɨɝɨ Ⱦȼɋ, ɤɨɧɜɟɪ-

ɬɢɪɨɜɚɧɧɨɝɨ ɢɡ ɞɢɡɟɥɶɧɨɝɨ Ⱦȼɋ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ ɜ ɟɝɨ ɤɨɧɫɬ-

ɪɭɤɰɢɸ, ɫɨɞɟɪɠɚɳɚɹ: ɩɟɪɜɵɣ ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ (ɗȻɍ-1), ɩɟɪɟɤɥɸ-

ɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ «Ⱦɢɡɟɥɶ - Ƚɚɡɨɞɢɡɟɥɶ» (Ⱦ - ȽȾ), ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟ-

ɧɢɹ (Ⱦɑȼ) ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ (KB) Ⱦȼɋ, ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ, ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟ-

ɧɢɹ ɡɚɩɚɥɶɧɨɣ ɞɨɡɨɣ (ɆɍɁȾ) ɜ ɜɢɞɟ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ ɫ ɪɟɞɭɤɬɨɪɨɦ ɢ ɪɟɡɢɫɬɢɜ-

ɧɵɦ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ, ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɜɵɫɨɤɨ-

ɝɨ ɞɚɜɥɟɧɢɹ (ɌɇȼȾ), ɞɜɭɩɥɟɱɢɣ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɤɢɧɟɦɚɬɢɱɟɫɤɢ 

ɫɜɹɡɚɧ ɨɞɧɢɦ ɩɥɟɱɨɦ ɱɟɪɟɡ ɬɹɝɭ ɫ ɩɟɞɚɥɶɸ ɚɤɫɟɥɟɪɚɬɨɪɚ, ɞɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɩɟ-

ɞɚɥɢ ɚɤɫɟɥɟɪɚɬɨɪɚ (ȾɉɉȺ) ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɨɫɢ ɞɜɭɩɥɟɱɟɝɨ ɪɵɱɚɝɚ, ɢ 

ɞɪɭɝɢɦ ɩɥɟɱɨɦ, ɱɟɪɟɡ ɩɪɭɠɢɧɭ, - ɫ ɝɥɚɜɧɵɦ ɪɵɱɚɝɨɦ, ɬɚɤɠɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸ-

ɳɢɦ ɱɟɪɟɡ ɩɨɞɜɢɠɧɭɸ ɦɭɮɬɭ ɫ ɰɟɧɬɪɨɛɟɠɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɪɟɝɭɥɹɬɨɪɚ ɌɇȼȾ, ɚ 

ɱɟɪɟɡ ɩɨɞɜɢɠɧɭɸ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɫɜɹɡɶ - ɫ ɬɹɝɨɣ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ ɌɇȼȾ, 

ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɨɣ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɚɱɢ ȾɌ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɝɚɡɨɞɢɡɟɥɶ-

ɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɢɧɢɦɚɥɶɧɨɣ 

ɡɚɩɚɥɶɧɨɣ ɞɨɡɟ ȾɌ, ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɪɵɱɚɝɚ ɧɚ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ ɫɟɪɜɨ-
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ɞɜɢɝɚɬɟɥɹ; ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɩɨɞɚɱɢ ɝɚɡɚ; ɷɥɟɤɬɪɨɭɩɪɚɜɥɹɟɦɵɣ ȾȽ; 

ɩɪɢɱɟɦ ɩɟɪɜɵɣ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɜɵɜɨɞɵ ɗȻɍ-1 ɫɨɟɞɢɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ ɪɟɠɢɦɨɜ Ƚ-Ⱦ, ɱɟɪɟɡ ɤɨɧɬɚɤɬɵ ɤɨɬɨɪɨɝɨ ɛɨɪɬɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɩɢɬɚɧɢɹ ɩɨɞɚɟɬɫɹ ɜ ɗȻɍ, ɫ ɫɢɝɧɚɥɶɧɨɣ ɥɚɦɩɨɣ ɢ ɫ ɜɵɯɨɞɨɦ Ⱦɑȼ, ɜ ɤɚɱɟɫɬɜɟ ɤɨ-

ɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɪɬɨɜɨɣ ɝɟɧɟɪɚɬɨɪ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ; ɱɟɬɜɟɪɬɵɣ ɜɵɜɨɞ 

ɗȻɍ-1 ɩɨɞɤɥɸɱɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɜɵɜɨɞɭ ɢɫɬɨɱɧɢɤɚ ɛɨɪ-

ɬɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ, ɩɹɬɵɣ ɜɵɜɨɞ - ɤ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɜɵɜɨɞɭ ɛɨɪɬɨɜɨ-

ɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɲɟɫɬɨɣ ɜɵɜɨɞ ɫɨɟɞɢɧɟɧ ɫ ɜɵɯɨɞɨɦ ɞɚɬɱɢɤɚ ɩɨɥɨɠɟɧɢɹ 

ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ; ɜɵɜɨɞɵ ɫɟɞɶɦɨɣ ɢ ɜɨɫɶɦɨɣ ɩɨɞɤɥɸɱɟɧɵ ɤ ɜɵ-

ɜɨɞɚɦ ɹɤɨɪɹ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ; ɜɵɜɨɞɵ ɞɟɜɹɬɵɣ, ɞɟɫɹɬɵɣ ɢ ɨɞɢɧɧɚɞɰɚɬɵɣ ɫɨɟɞɢ-

ɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɩɟɪɜɵɦ, ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɜɵɜɨɞɚɦɢ ȾɉɉȺ; ɜɵɜɨɞɵ 

ɞɜɟɧɚɞɰɚɬɵɣ, ɬɪɢɧɚɞɰɚɬɵɣ ɢ ɱɟɬɵɪɧɚɞɰɚɬɵɣ ɫɨɟɞɢɧɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ 

ɩɟɪɜɵɦ, ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɜɵɜɨɞɚɦɢ ȾȽ, ɚ ɩɹɬɧɚɞɰɚɬɵɣ ɜɵɜɨɞ ɗȻɍ ɩɨɞɤɥɸɱɟɧ 

ɤ ɜɵɜɨɞɭ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɤɥɚɩɚɧɚ ɩɨɞɚɱɢ ɝɚɡɚ; ɨɬɥɢɱɚɸɳɚɹɫɹ ɬɟɦ, 

ɱɬɨ ɜ ɧɟɟ ɜɜɟɞɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ: ɜɬɨɪɨɣ ɗȻɍ-2 ɢ ɷɥɟɤɬɪɨɭɩɪɚɜɥɹɟɦɵɣ ɞɨɡɚ-

ɬɨɪ ɜɨɡɞɭɯɚ (Ⱦȼ) ɫ ɫɟɪɜɨɩɪɢɜɨɞɨɦ, ɡɚɫɥɨɧɤɨɣ ɢ ɫ ɞɚɬɱɢɤɨɦ ɩɨɥɨɠɟɧɢɹ ɡɚɫɥɨɧ-

ɤɢ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɯɨɞɟ ɜ ɜɨɡɞɭɲɧɵɣ ɤɨɥɥɟɤɬɨɪ Ⱦȼɋ; ɚ ɗȻɍ-2 ɫɨɞɟɪ-

ɠɢɬ ɲɟɫɬɶ ɜɵɜɨɞɨɜ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ, ɥɨɝɢɱɟɫɤɢɣ ɢɧɜɟɪɬɨɪ, ɫɦɟɫɢ-

ɬɟɥɶ, ɩɹɬɶ ɩɨɞɫɬɪɨɟɱɧɵɯ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɤɨɦɩɚɪɚɬɨɪɵ, ɥɨɝɢ-

ɱɟɫɤɢɣ ɷɥɟɦɟɧɬ 2-ɂ, ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɧɧɵɣ ɤɥɸɱ, ɝɟɧɟɪɚɬɨɪ ɩɢɥɨɨɛɪɚɡɧɨɝɨ ɧɚ-

ɩɪɹɠɟɧɢɹ (Ƚɉɇ) ɢ ɫɬɚɛɢɥɢɡɚɬɨɪ ɛɨɪɬɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; ɩɪɢɱɟɦ ɩɟɪɜɵɣ, ɜɬɨ-

ɪɨɣ, ɬɪɟɬɢɣ ɢ ɱɟɬɜɟɪɬɵɣ ɜɵɜɨɞɵ ɗȻɍ-2 ɫɨɟɞɢɧɟɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɱɟɬɜɟɪ-

ɬɵɦ, ɩɹɬɵɦ, ɞɟɫɹɬɵɦ ɢ ɩɹɬɧɚɞɰɚɬɵɦ ɜɵɜɨɞɚɦɢ ɗȻɍ-1, ɩɟɪɜɵɣ ɜɵɜɨɞ ɗȻɍ-2 

ɫɨɟɞɢɧɟɧ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɫɢɥɨɜɨɣ ɤɥɸɱ ɢ ɩɹɬɵɣ ɜɵɜɨɞ ɫ ɜɯɨɞɨɦ 

ɭɩɪɚɜɥɟɧɢɹ Ⱦȼ ɢ ɱɟɪɟɡ ɜɯɨɞ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ - ɫ ɨɛɳɟɣ ɬɨɱɤɨɣ ɫɯɟɦɵ 

ɗȻɍ-2, ɱɟɬɜɟɪɬɵɣ ɜɵɜɨɞ ɗȻɍ-2 ɩɨɞɤɥɸɱɟɧ ɱɟɪɟɡ ɢɧɜɟɪɬɨɪ ɤɨ ɜɬɨɪɨɦɭ ɜɯɨɞɭ 

ɭɩɪɚɜɥɟɧɢɹ ɫɦɟɫɢɬɟɥɹ; ɩɟɪɜɵɣ, ɬɪɟɬɢɣ ɢ ɱɟɬɜɟɪɬɵɣ ɜɯɨɞɵ ɫɦɟɫɢɬɟɥɹ ɫɨɟɞɢɧɟ-

ɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɞɜɢɠɤɚɦɢ ɩɟɪɜɨɝɨ, ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ, 

ɜɬɨɪɵɟ ɜɵɜɨɞɵ ɤɨɬɨɪɵɯ ɫɨɟɞɢɧɟɧɵ ɫ ɨɛɳɟɣ ɬɨɱɤɨɣ ɫɯɟɦɵ; ɩɟɪɜɵɣ ɜɵɜɨɞ ɩɟɪ-
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ɜɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ ɫɨɟɞɢɧɟɧ ɫ ɬɪɟɬɶɢɦ ɜɵɜɨɞɨɦ ɗȻɍ-2, ɚ ɩɟɪɜɵɟ ɜɵɜɨɞɵ ɜɬɨ-

ɪɨɝɨ, ɬɪɟɬɶɟɝɨ ɢ ɱɟɬɜɟɪɬɨɝɨ - ɫ ɜɵɯɨɞɨɦ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ; ɜɵɯɨɞ ɫɦɟ-

ɫɢɬɟɥɹ ɩɨɞɤɥɸɱɟɧ ɤ ɧɟɢɧɜɟɪɬɢɪɭɸɳɟɦɭ ɜɯɨɞɭ ɩɟɪɜɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ, ɟɝɨ ɢɧɜɟɪ-

ɬɢɪɭɸɳɢɣ ɜɯɨɞ - ɤ ɞɜɢɠɤɭ ɩɹɬɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ, ɩɟɪɜɵɣ ɜɵɜɨɞ ɤɨɬɨɪɨɝɨ ɫɨ-

ɟɞɢɧɟɧ ɱɟɪɟɡ ɲɟɫɬɨɣ ɜɵɜɨɞ ɗȻɍ-2 ɫ ɜɵɯɨɞɨɦ ɞɚɬɱɢɤɚ ɩɨɥɨɠɟɧɢɹ Ⱦȼ, ɚ ɜɵɯɨɞ 

ɩɟɪɜɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ ɫɨɟɞɢɧɟɧ ɫ ɩɟɪɜɵɦ ɜɯɨɞɨɦ ɷɥɟɦɟɧɬɚ 2-ɂ, ɜɵɯɨɞ ɤɨɬɨɪɨɝɨ 

ɩɨɞɤɥɸɱɟɧ ɤ ɜɯɨɞɭ ɭɩɪɚɜɥɟɧɢɹ ɫɢɥɨɜɨɝɨ ɤɥɸɱɚ; ɜɬɨɪɨɣ ɜɯɨɞ ɷɥɟɦɟɧɬɚ 2ɂ ɫɨ-

ɟɞɢɧɟɧ ɫ ɜɵɯɨɞɨɦ ɜɬɨɪɨɝɨ ɤɨɦɩɚɪɚɬɨɪɚ, ɧɟɢɧɜɟɪɬɢɪɭɸɳɢɣ ɢ ɢɧɜɟɪɬɢɪɭɸɳɢɣ 

ɜɯɨɞɵ ɤɨɬɨɪɨɝɨ ɩɨɞɤɥɸɱɟɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤ ɞɜɢɠɤɭ ɱɟɬɜɟɪɬɨɝɨ ɩɨɬɟɧɰɢɨ-

ɦɟɬɪɚ ɢ ɜɵɯɨɞɭ Ƚɉɇ; ɩɟɪɜɵɣ ɢ ɬɪɟɬɢɣ ɜɯɨɞɵ ɫɦɟɫɢɬɟɥɹ ɫɜɹɡɚɧɵ ɱɟɪɟɡ ɩɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɵɟ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɪɟɡɢɫɬɨɪɵ, ɬɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ ɤɨɬɨɪɵɯ ɩɨɞɤɥɸɱɟɧɚ 

ɤ ɟɝɨ ɜɵɯɨɞɭ ɱɟɪɟɡ ɩɟɪɜɵɯ ɞɢɨɞ; ɜɬɨɪɨɣ ɜɯɨɞ ɫɦɟɫɢɬɟɥɹ ɫɜɹɡɚɧ ɫ ɟɝɨ ɱɟɬɜɟɪɬɵɦ 

ɜɯɨɞɨɦ ɱɟɪɟɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɬɪɟɬɢɣ ɪɟɡɢɫɬɨɪ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɞɢɨɞɵ, ɚ ɬɨɱ-

ɤɚ ɫɨɟɞɢɧɟɧɢɹ ɞɢɨɞɨɜ ɬɚɤɠɟ ɩɨɞɤɥɸɱɟɧɚ ɤ ɜɵɯɨɞɭ ɫɦɟɫɢɬɟɥɹ. 

 
 

Ɋɢɫɭɧɨɤ  3.4 – ɫɯɟɦɚ ɤ ɩɚɬɟɧɬɭ №2689658 
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Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2645847, [16]. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜɨ ɜɩɪɵɫɤɢɜɚɧɢɢ ɬɨɩɥɢɜɚ ɜ ɧɚɝɪɟɬɵɣ 

ɩɪɢ ɫɠɚɬɢɢ ɜɨɡɞɭɯ ɜ ɰɢɥɢɧɞɪɟ. ȼɨɫɩɥɚɦɟɧɟɧɢɟ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚ 

ɫɱɟɬ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɰɢɥɢɧɞɪɟ (Ʉɨɥɱɢɧ Ⱥ.ɂ. Ɋɚɫɱɟɬ ɚɜɬɨɦɨ-

ɛɢɥɶɧɵɯ ɢ ɬɪɚɤɬɨɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. ɍɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱥ.ɂ. Ʉɨɥɱɢɧ, ȼ.ɉ. 

Ⱦɟɦɢɞɨɜ - 3-ɟ ɢɡɞ. ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - Ɇ.: ȼɵɫɲ. ɲɤ., 2002. - ɋ. 13). 

ɇɟɞɨɫɬɚɬɤɨɦ ɨɩɢɫɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɟɝɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɭɞɧɨɜɨɫɩɥɚɦɟɧɹɟɦɵɯ ɬɨɩɥɢɜ, ɧɚɩɪɢɦɟɪ ɝɚɡɚ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɢɡɨɛɪɟɬɟɧɢɸ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨ-

ɫɬɢ ɢ ɞɨɫɬɢɝɚɟɦɨɦɭ ɪɟɡɭɥɶɬɚɬɭ (ɩɪɨɬɨɬɢɩɨɦ) ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɜɨɫɩɥɚɦɟɧɟɧɢɹ 

ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɜ ɰɢɥɢɧɞɪɚɯ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, 

ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɩɨɞɚɱɟ ɜ ɰɢɥɢɧɞɪ ɝɚɡɨɜɨɣ ɫɢɫɬɟɦɨɣ ɩɨɞɚɱɢ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɫ 

ɧɚɝɪɟɬɨɣ ɡɚ ɫɱɟɬ ɫɠɚɬɢɹ ɨɫɧɨɜɧɨɣ ɪɚɛɨɱɟɣ ɫɦɟɫɶɸ ɜɨɡɞɭɯɚ ɢ ɝɚɡɚ ɞɨɩɨɥɧɢɬɟɥɶ-

ɧɨɣ ɩɨɪɰɢɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ, ɧɚɩɪɢɦɟɪ ɞɢɡɟɥɶɧɨɝɨ, ɤɨɬɨɪɚɹ ɜɨɫɩɥɚɦɟɧɹɟɬ ɩɪɢ 

ɫɝɨɪɚɧɢɢ ɨɫɧɨɜɧɭɸ ɪɚɛɨɱɭɸ ɫɦɟɫɶ, ɩɨɫɪɟɞɫɬɜɨɦ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɠɢɞɤɨɝɨ ɬɨɩ-

ɥɢɜɚ (ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɫɥɨɜɚɪɶ / Ƚɥ. ɪɟɞ. ɚɤɚɞ. ɂ.ɂ. Ⱥɪɬɨɛɨɥɟɜɫɤɢɣ. – Ɇ.: ɋɨ-

ɜɟɬɫɤɚɹ ɗɧɰɢɤɥɨɩɟɞɢɹ, 1976. - ɋ. 99). 

Ɉɞɧɚɤɨ ɜɜɟɞɟɧɢɟ ɩɨɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɪɰɢɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɩɨ-

ɫɪɟɞɫɬɜɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤ ɝɚɡɨɜɨɣ ɫɢɫɬɟɦɟ ɩɨɞɚɱɢ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɷɬɨɦ ɞɜɭɯ ɜɢ-

ɞɨɜ ɬɨɩɥɢɜɚ, ɧɚɩɪɢɦɟɪ ɝɚɡɚ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɢɜɨɞɢɬ ɤ ɬɚɤɢɦ ɧɟɞɨɫɬɚɬ-

ɤɚɦ, ɤɚɤ ɩɨɧɢɠɟɧɧɵɣ ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɩɨɜɵ-

ɲɟɧɧɵɟ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-

ɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɬɨɩɥɢɜɨ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɪɟɚ-

ɥɢɡɭɸɳɟɝɨ ɜɵɲɟɨɩɢɫɚɧɧɵɣ ɫɩɨɫɨɛ. 

ȼ ɨɫɧɨɜɭ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɩɨɜɵɲɟɧɢɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɨɷɮ-

ɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɨɬɪɚ-
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ɛɨɬɚɜɲɢɯ ɝɚɡɚɯ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɟ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɜ ɫɩɨɫɨɛɟ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɪɚɛɨɱɟɣ ɫɦɟ-

ɫɢ ɜ ɰɢɥɢɧɞɪɚɯ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜɤɥɸɱɚɸɳɟɦ 

ɩɨɞɚɱɭ ɜ ɰɢɥɢɧɞɪ ɫ ɧɚɝɪɟɬɨɣ ɡɚ ɫɱɟɬ ɫɠɚɬɢɹ ɨɫɧɨɜɧɨɣ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɜɨɡɞɭɯɚ ɢ 

ɝɚɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɪɰɢɟɣ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ, ɜɨɫɩɥɚɦɟɧɹɸɳɟɣ ɨɫɧɨɜɧɭɸ 

ɪɚɛɨɱɭɸ ɫɦɟɫɶ, ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɪɰɢɢ ɠɢɞ-

ɤɨɝɨ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬ ɢɨɧɢɡɢɪɭɟɦɭɸ ɠɢɞɤɨɫɬɶ, ɧɚɩɪɢɦɟɪ ɜɨɞɭ, ɩɨɞɜɟɪɝɚɟ-

ɦɭɸ ɜɨɡɞɟɣɫɬɜɢɸ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ. 

ɉɨɜɵɲɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɫɧɢɠɟɧɢɟ 

ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɟ ɷɤɨ-

ɧɨɦɢɱɧɨɫɬɢ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɪɟɚɥɢɡɭɸɳɟɝɨ 

ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ, ɨɛɭɫɥɨɜɥɟɧɵ ɧɚɥɢɱɢɟɦ ɜɨɞɨɪɨɞɚ, ɫɝɨɪɚɸɳɟɝɨ ɜ ɰɢɥɢɧɞ-

ɪɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɢ ɭɥɭɱɲɚɸɳɟɝɨ ɩɪɨɰɟɫɫ ɫɝɨɪɚɧɢɹ, ɩɪɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɢ ɢɨɧɢɡɢɪɭɟɦɨɣ ɠɢɞɤɨɫɬɢ, ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɨɣ ɦɟɧɶɲɟ ɫɬɨɢɦɨɫɬɢ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ. 

ɋɩɨɫɨɛ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɜ ɰɢɥɢɧɞɪɚɯ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚ-

ɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ȼ ɰɢɥɢɧɞɪ ɫ ɧɚɝɪɟɬɨɣ ɡɚ ɫɱɟɬ ɫɠɚɬɢɹ ɨɫɧɨɜɧɨɣ ɪɚɛɨɱɟɣ ɫɦɟɫɶɸ ɜɨɡɞɭɯɚ ɢ 

ɝɚɡɚ ɩɨɞɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɨɪɰɢɸ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ, ɜɨɫɩɥɚɦɟɧɹɸɳɭɸ ɨɫ-

ɧɨɜɧɭɸ ɪɚɛɨɱɭɸ ɫɦɟɫɶ. ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɪɰɢɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ 

ɢɫɩɨɥɶɡɭɸɬ ɢɨɧɢɡɢɪɭɟɦɭɸ ɠɢɞɤɨɫɬɶ, ɧɚɩɪɢɦɟɪ ɜɨɞɭ, ɩɨɞɜɟɪɝɚɟɦɭɸ ɜɨɡɞɟɣɫɬ-

ɜɢɸ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ. ɉɪɢ ɷɬɨɦ ɢɨɧɢɡɢɪɭɟɦɚɹ ɠɢɞɤɨɫɬɶ, ɧɚ-

ɩɪɢɦɟɪ ɜɨɞɚ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ ɪɚɡɥɚɝɚɟɬɫɹ ɧɚ ɞɜɟ 

ɫɨɫɬɚɜɥɹɸɳɢɟ: ɜɨɞɨɪɨɞ ɢ ɤɢɫɥɨɪɨɞ, ɤɨɬɨɪɵɟ ɜɨɫɩɥɚɦɟɧɹɸɬɫɹ, ɨɛɪɚɡɭɹ ɮɪɨɧɬ 

ɩɥɚɦɟɧɢ, ɜɨɫɩɥɚɦɟɧɹɸɳɢɣ ɨɫɧɨɜɧɭɸ ɪɚɛɨɱɭɸ ɫɦɟɫɶ. 

Ɍɨɤɨɩɪɨɜɨɞɹɳɢɣ ɪɟɡɟɪɜɭɚɪ ɜɵɩɨɥɧɟɧ ɡɚɤɪɵɬɵɦ ɢ ɫɧɚɛɠɟɧ ɩɨ ɩɟɪɢɮɟɪɢɢ 

ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɫɤɜɨɡɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɜ ɫɬɨɪɨɧɭ ɤɚ-
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ɦɟɪɵ ɫɠɚɬɢɹ ɰɢɥɢɧɞɪɚ (ɩɚɬɟɧɬ RU 161984, ɆɉɄ F02B 3/02 (2006.01), F01T 

13/54 (2006.01), F02M 57/06 (2006.01), F02N 19/00 (2010.01)). 

ɇɚɥɢɱɢɟ ɜɨɞɨɪɨɞɚ, ɫɝɨɪɚɸɳɟɝɨ ɜ ɰɢɥɢɧɞɪɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚ-

ɧɢɹ, ɭɥɭɱɲɚɟɬ ɩɪɨɰɟɫɫ ɫɝɨɪɚɧɢɹ, ɩɨɜɵɲɚɟɬ ɬɨɩɥɢɜɧɭɸ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɫɧɢɠɚɟɬ 

ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ (ɩɚɬɟɧɬɵ ɋɒȺ 4108114, 

ɆɉɄ F02M 21/02, F02M 33/00, F02B 43/08, C01B 3/36, F02B 1/04, F02B 3/06, 

6988492, ɆɉɄ F02D 19/06, F02M 21/02). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɪɚ-

ɛɨɱɟɣ ɫɦɟɫɢ ɜ ɰɢɥɢɧɞɪɚɯ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɩɨ-

ɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɡɧɚɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɡɚ 

ɫɱɟɬ ɧɚɥɢɱɢɹ ɜɨɞɨɪɨɞɚ, ɫɝɨɪɚɸɳɟɝɨ ɜ ɰɢɥɢɧɞɪɟ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚ-

ɧɢɹ ɢ ɭɥɭɱɲɚɸɳɟɝɨ ɩɪɨɰɟɫɫ ɫɝɨɪɚɧɢɹ, ɢ ɫɧɢɠɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟ-

ɫɟɣ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɡɞɚɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɜɫɥɟɞ-

ɫɬɜɢɟ ɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɢ ɜɨɞɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɨɢɦɨɫɬɶɸ ɠɢɞɤɨɝɨ ɭɝɥɟɜɨ-

ɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ. 

ɋɩɨɫɨɛ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɜ ɰɢɥɢɧɞɪɚɯ ɝɚɡɨɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚ-

ɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɣ ɩɨɞɚɱɭ ɜ ɰɢɥɢɧɞɪ ɫ ɧɚɝɪɟɬɨɣ ɡɚ ɫɱɟɬ 

ɫɠɚɬɢɹ ɨɫɧɨɜɧɨɣ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɜɨɡɞɭɯɚ ɢ ɝɚɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɪɰɢɢ ɠɢɞɤɨ-

ɝɨ ɬɨɩɥɢɜɚ, ɜɨɫɩɥɚɦɟɧɹɸɳɟɣ ɨɫɧɨɜɧɭɸ ɪɚɛɨɱɭɸ ɫɦɟɫɶ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ 

ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɪɰɢɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬ ɜɨɞɭ, ɩɨɞɜɟɪ-

ɝɚɟɦɭɸ ɜɨɡɞɟɣɫɬɜɢɸ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ. 

 

3.3. ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɧɚ 

ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ ɢ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟ-

ɦɨɝɨ ɬɪɚɤɬɨɪɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɋɚɪɚɬɨɜɫɤɨɣ ɮɢɪɦɵ 

“Ⱦɢɡɟɥɶ ɚɜɬɨɦɚɬɢɤɚ”. 

ɋ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ  ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨ-

ɪɚ ɱɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɟɬ ɡɚɦɟɧɟɧɚ ɧɚ ɞɪɭɝɨɟ. 
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3.3.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɝɚɡɚ ɡɚ ɫɦɟɧɭ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɪɚɫɯɨɞɚ ɝɚɡɚ ɬɪɚɤɬɨɪɨɦ ɡɚ ɫɦɟɧɭ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ ɟɟ ɫɨɫɬɚɜɥɹɟɬ 8 ɱɚɫɨɜ, [12], ɚ ɡɚɩɚɥɶɧɚɹ ɞɨɡɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫɨ-

ɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 30 %, [3]. 

Ɍɨɝɞɚ ɪɚɫɯɨɞ ɝɚɡɚ ɡɚ ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɫɦT
Ƚ

ȾɌ
ЗȾЗȽɋɆ tG

Q

Q
ККV **)1(  ,     (3.1) 

ɝɞɟ VȽɋɆ – ɪɚɫɯɨɞ ɝɚɡɚ ɡɚ ɫɦɟɧɭ, ɦ3
; 

ɄɁȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɥɶɧɨɣ ɞɨɡɵ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɄɁȾ = 0,3, [9]; 

ɄɁ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɝɪɭɡɤɭ ɞɜɢɝɚɬɟɥɹ ɫ ɭɱɟɬɨɦ ɜɢɞɚ ɪɚɛɨɬ, 

ɄɁ = 0,68, [8]; 

QȾɌ – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, QȾɌ = 42500 ɤȾɠ/ɤɝ, [9]; 

QȽ – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, QȽ = 33775 ɤȾɠ/ɤɝ, [9]; 

tɫɦ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɬɪɚɤɬɨɪɚ ɜ ɫɦɟɧɭ, tɫɦ = 8 ɱɚɫɨɜ; 

GɌ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, GɌ =21,7 ɤɝ/ɱɚɫ, [9]; 

VȽɋɆ = 0,68*(1-0,3)*42500/33775*21,7*8 = 103,98 ɦ3
.    

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɦɚɫɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɟɪɟɜɨɞɟ 

ɬɪɚɤɬɨɪɚ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɦɟɧɢɬɶ ɨɛɥɟɝɱɟɧɧɵɟ ɢɡ ɥɟ-

ɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ ɚɪɦɢɪɨɜɚɧɧɵɟ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɦ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 3.5. 

 

Ɋɢɫɭɧɨɤ 3.5 – ȼɧɟɲɧɢɣ ɜɢɞ ɨɛɥɟɝɱɟɧɧɵɯ ɛɚɥɨɧɨɜ ɢɡ ɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ 
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ɚɪɦɢɪɨɜɚɧɧɵɟ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɦ. 

 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ ɞɥɹ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ȼ

ȽɋɆ
Ȼ

V

V
N  ,       (3.2) 

ɝɞɟ NȻ – ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ ɜ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɚ, ɲɬ; 

VȻ – ɨɛɴɟɦ ɝɚɡɚ ɜ ɨɞɧɨɦ ɛɚɥɥɨɧɟ, VȻ = 35,9 ɦ3
, [14]; 

NȻ = 103,98/35,9 = 2,896 ɲɬ.       

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ ɜ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɚ 

ɪɚɜɧɵɦ 3 ɲɬ., [9, 14]. 

ɇɢɠɟ ɧɚ ɪɢɫɭɧɤɚɯ ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 3.6 – Ȼɥɨɤ ɪɚɫɯɨɞɧɨ-ɡɚɩɨɪɧɵɯ ɜɟɧɬɢɥɟɣ ɫ ɞɚɬɱɢɤɨɦ ɞɚɜɥɟɧɢɹ ɜ 

ɛɚɥɥɨɧɚɯ. 

 

Ɋɢɫɭɧɨɤ 3.7 – Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɤɥɚɩɚɧ. 
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Ɋɢɫɭɧɨɤ 3.8 – Ⱦɨɡɚɬɨɪ ɝɚɡɚ ɂȼɍȺ.40721224. 

 

3.3.2 Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɇɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɫɬɨɣɤɚ. Ɉɧɚ ɢɫ-

ɩɵɬɵɜɚɟɬ ɫɥɨɠɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɫɨɦɭ ɢɡɝɢɛɭ ɨɬ ɫɢɥɵ ɬɹɠɟɫɬɢ ɝɪɭɡɚ. 

 

Ɋɢɫɭɧɨɤ 3.9 - ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɛɚɥɤɢ. 

Ɉɩɪɟɞɟɥɢɦ ɪɟɚɤɰɢɢ ɨɩɨɪ ɢ ɩɨɫɬɪɨɢɦ ɷɩɸɪɵ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ (ɪɢɫɭɧɨɤ 3.10). 

ȼ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ: 

ΣɆȺ=0 Fx*0,17-RB*(0,17+0,76)=0;         (3.3) 

                                 Σɍi=0 RA-FX+RB=0.   

 

ɝɞɟ Fx – ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɤɇ; 

       RA ɢ RB – ɪɟɚɤɰɢɢ ɜ ɨɩɨɪɚɯ A ɢ B, ɤɇ. 

ȼɵɪɚɡɢɜ ɢɡ ɭɪɚɜɧɟɧɢɹ RA ɢ RB, ɩɨɥɭɱɢɦ: 

                            ;
0.760.17

0,17cos30F

0,760,17

0,17F
R X

B 






         (3.4) 
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                                      RA=-RB+FX=-RB+F·МШЬ30. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.4). 

                                          ɤɇ;0,48
0.760.17

0,17cos303
R

B





  

                                          RA=-0,48+3·МШЬ30=2,12 ɤɇ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɥɨɫɤɨɫɬɶ 

 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɥɨɫɤɨɫɬɶ 

 

Ɋɢɫɭɧɨɤ 3.120 - ɗɩɸɪɵ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ. 

Ɇɨɦɟɧɬ ɜ ɬɨɱɤɟ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ ɛɭɞɟɬ ɪɚɜɟɧ: 

Ɇɭ=RA*0,17=RB*0,76         (3.5) 

Ɇɭ=2,12*0,17=0,36 ɤɇ·ɦ 

ȼ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ: 

                            ΣɆȺ=0 Fɭ*0,17-RB*(0,93)=0          (3.6) 

                                 ΣБi=0 RA-Fɭ+RB=0 
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ɝɞɟ Fɭ – ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɤɇ 

ȼɵɪɚɡɢɜ ɢɡ ɭɪɚɜɧɟɧɢɹ RA ɢ RB, ɩɨɥɭɱɢɦ:  

                       ;
0,93

0,17sin30F

0.93

0,17F
R

y

B





          (3.7) 

                            RA=-RB+Fɭ=-RB+F·ЬТЧ30. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.17). 

                                ɤɇ;0,27
0,93

0,17sin303
R

B



  

                                RA=-0,27+3·ЬТЧ30=1,23 ɤɇ. 

Ɇɨɦɟɧɬ ɜ ɬɨɱɤɟ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ ɛɭɞɟɬ ɪɚɜɟɧ: 

Ɇx=RA*0,17=RB*0,76                (3.8) 

Ɇx=1,23*0,17=0,21 ɤɇ·ɦ 

Ɉɩɚɫɧɵɦ ɫɟɱɟɧɢɟɦ ɛɭɞɟɬ ɫɟɱɟɧɢɟ ɜ ɩɥɨɫɤɨɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ F. ȿɝɨ 

ɪɚɡɦɟɪ ɨɩɪɟɞɟɥɢɦ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 

σmax= ,σ
W

M

W

M
adm

y

y

x

x            (3.9) 

ɝɞɟ σmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɟɱɟɧɢɢ, Ɇɉɚ; 

      Wx, Wy – ɨɫɟɜɵɟ ɦɨɦɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɦ3
; 

      σadm – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɦɚɬɟɪɢɚɥɚ, Ɇɉɚ. 

ɉɪɢɧɢɦɚɟɦ ɦɚɬɟɪɢɚɥ Ɍɪɭɛɚ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ ɋɬ3 

ȽɈɋɌ 380-71, ɞɥɹ ɤɨɬɨɪɨɝɨ σadm=160 Ɇɉɚ, ɚ Аx=Wy. 

ȼɵɪɚɡɢɜ ɢɡ ɮɨɪɦɭɥɵ (3.9) Wx, ɩɨɥɭɱɢɦ: 

adm

yx

x σ
MM

W


           (3.10) 

36

6

3

x
ɦ103,6

10160

100,36)(0,21
W 




  

ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɨɫɟɜɨɦɭ ɦɨɦɟɧɬɭ ɫɨɩɪɨɬɢɜɥɟɧɢɣ Аx ɜɵɛɢɪɚɟɦ ɬɪɭɛɭ 

ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɜɵɫɨɬɨɣ, ɪɚɜɧɨɣ 40 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ S=3,5 ɦɦ (ɩɨ 

ȽɈɋɌ 8639-82), ɫ ɨɫɟɜɵɦ ɦɨɦɟɧɬɨɦ Аx=5,73 ɫɦ3
=5,73*10

-6
 ɦ3 
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3.3.3. Ɋɚɫɱɟɬ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

Ɋɚɫɫɱɢɬɚɟɦ ɬɚɜɪɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɬɪɭɛɵ ɧɚɝɪɭɠɟɧɧɨɝɨ ɢɡɝɢɛɚɸɳɢɦ ɦɨ-

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

ɗ42, ɪɚɡɦɟɪ ɬɪɭɛɵ 400 ɦɦ, ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ = 3,5 ɦɦ. 

ɇɚɩɪɹɠɟɧɢɹ ɨɬ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                              ɦ = 4Ɇ/(0,7·k··d2
),                                                  (3.11) 

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=2,6 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɤɚɬɟɬ ɲɜɚ ɪɚɜɧɵɦ 3 ɦɦ. 
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4. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɉɊɈɐȿɋɋȺ     

ɂɁȽɈɌɈȼɅȿɇɂə ȾȿɌȺɅȿɃ 

ȼ ɤɚɱɟɫɬɜɟ ɢɡɝɨɬɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ ɛɟɪɟɦ ɝɚɣɤɭ ɤɥɚɩɚɧɚ 

ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ ɢ ɟɝɨ ɪɚɡɦɟɪɵ 

ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɩɪɢ ɡɚ-

ɞɚɧɧɨɦ ɨɛɴɟɦɟ ɜɵɩɭɳɟɧɧɵɯ ɞɟɬɚɥɟɣ. Ɉɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɫɬɟɩɟɧɶ ɪɚɫɯɨɞɚ ɦɚɬɟ-

ɪɢɚɥɚ, ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ, ɢɯ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜ-

ɥɟɧɢɹ ɞɟɬɚɥɢ ɜ ɰɟɥɨɦ. 

ɍɱɢɬɵɜɚɹ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢɦɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɚɝɨ-

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

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 

Ⱦɥɹ ɬɨɤɚɪɧɨɣ ɨɩɟɪɚɰɢɢ ɜɵɛɢɪɚɟɦ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ 

ɫɬɚɧɨɤ 

    1Ʉ-62 ɫɬɪ11 ɩɪɢɥɨɠ.1 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɨɝɨ ɫɬɚɧɤɚ 1Ʉ-62. 

    ȼɵɫɨɬɚ ɰɟɧɬɪɨɜ                                                                  200 ɦɦ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɚɧɧɨɣ ɡɚɝɨɬɨɜɤɢ           400ɦɦ 

  Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ(ɦɚɤɫ)                                    1400 ɦɦ       

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

    ɉɪɨɞɨɥɶɧɵɟ ɩɨɞɚɱɢ                                                       0.075+4.46 

    ɉɨɩɟɪɟɱɧɵɟ ɩɨɞɚɱɢ                                                       0.075+2.23 

     Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ                                          10 ɤȼɬ 

     ɄɉȾ ɩɪɢɜɨɞɚ                                                                    0.85 

     ȼɟɫ ɫɬɚɧɤɚ                                                                       2400 ɤɝ 

     Ƚɚɛɚɪɢɬɵ                                                                    1166-1355-2785 
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ɋɨɫɬɚɜɥɟɧɢɟ ɦɚɪɲɪɭɬɚ ɨɛɪɚɛɨɬɤɢ 

Ɍɚɛɥɢɰɚ 4.1- Ɇɚɪɲɪɭɬ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ                        

№ ɨɩɟɪ. ɋɨɞɟɪɠɚɧɢɟ ɨɩɟɪɚ-
ɰɢɢ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ 

005 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ 

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

 ɒɐ-125-01 

ȽɈɋɌ 166-89 

010 Ɍɨɤɚɪɧɚɹ 

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

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

ɇɚɪɟɡɚɬɶ ɪɟɡɶɛɭ 
Ɇ56ɯ2 ɧɚ ɞɥɢɧɟ 21 

ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 
30 ɧɚ ɞɥɢɧɟ 45 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 
40 ɧɚ ɞɥɢɧɟ 5, 

ɫɧɹɬɶ ɮɚɫɤɭ 5 ɧɚ 45 
ɝɪɚɞɭɫɨɜ 

Ɍɨɤɚɪɧɨ-

ɜɢɧɬɨɪɟɡɧɵɣ ɫɬɚ-
ɧɨɤ  1Ʉ62  

ɉɚɬɪɨɧ 7100-0035 

ȽɈɋɌ 2675-80 

ɐɟɧɬɪ Ⱥ-1-2-ɇ 
ȽɈɋɌ 8742-75 

ɐɟɧɬɪ ȽɈɋɌ 
13214-79 

ɏɨɦɭɬɢɤ 7107-

0041 ȽɈɋɌ 2578-

70 

015 Ɏɪɟɡɟɪɧɚɹ 

Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨ-
ɜɟɪɯɧɨɫɬɢ: 
ɩɨɞ ɤɥɸɱ 52 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨ-

ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ 
6ɇ82Ƚ 

Ɍɢɫɤɢ 7200-0209 

ȽɈɋɌ 14904-80 

ɋɬɨɥ 7204-0005 

ȽɈɋɌ 16936-71 

 

020 Ʉɨɧɬɪɨɥɶɧɚɹ 

ɉɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɜɫɟ ɪɚɡɦɟɪɵ. 

 Ʉɚɥɢɛɪ-ɫɤɨɛɚ 

ɒɐ-125-01 

ȽɈɋɌ 166-89 
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Ɍɚɛɥɢɰɚ 4.2- Ɉɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ                    

№ 

ɩ/ɩ 

ɋɨɞɟɪɠɚ- 

ɧɢɟ 

ɩɟɪɟɯɨɞɚ 

Ɋɟɠɭɳɢɣ ɢ ɢɡɦɟɪɢɬɟɥɶ- 

ɧɵɣ ɢɧɫɬɪɭɦɟɧɬ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɷɫɤɢɡ 

1 2 3 4 

 

 

 

1. 

 

 

 

 

 

005 

Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ 

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

010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 

 

 

 

3. 

  

 

4. 

 

 

 

 

5. 

 

 

6. 

 

 

 

7. 

 

 

 

 

8. 

 

 

 

Ɍɨɤɚɪɧɚɹ 

ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨ-
ɬɨɜɤɭ ɧɚ ɰɟɧɬɪɚ 

 

ɉɨɞɪɟɡɚɬɶ ɬɨɪɟɰ 

 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ. 1  
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
2. 

 

 

ɋɧɹɬɶ ɮɚɫɤɭ 3 

 

 

Ɉɬɪɟɡɚɬɶ ɡɚɝɨɬɨɜɤɭ, 
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
4 

 

ɉɨɜɟɪɧɭɬɶ ɡɚɝɨɬɨɜ-
ɤɭ ɢ ɡɚɤɪɟɩɢɬɶ ɜ ɩɚ-
ɬɪɨɧɟ  
 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ.5  
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
6. 

 

 

 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

Ɋɟɡɟɰ 2102-0503 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

 

 

 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 
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9. 

 

 

 

10 

 

 

 

11 

 

 

 

 

12 

 

 

13 

 

 

14 

 

 

 

15 

 

 

16 

 

 

 

 

17 

 

 

 

 

18 

 

 

 

 

 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ.7  
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
8. 

 

ɋɧɹɬɶ ɮɚɫɤɭ 9 

 

 

 

ɇɚɪɟɡɚɬɶ ɪɟɡɶɛɭ ɧɚ 
ɩɨɜɟɪɯ. 10 ɜɵɞɟɪ-
ɠɢɜɚɹ ɪɚɡɦɟɪ 11 

 

 

ɍɫɬɚɧɨɜɢɬɶ ɫɜɟɪɥɨ 
ɧɚ ɡɚɞɧɟɣ ɛɚɛɤɟ 

 

ɋɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɟ 
12 ɧɚ ɞɥɢɧɭ 13 

 

Ɍɨɱɢɬɶ ɩɨɜɟɪɯ. 14  
ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 
15 

 

ɋɧɹɬɶ ɮɚɫɤɭ 16 

 

 

Cɧɹɬɶ ɡɚɝɨɬɨɜɤɭ ɫɨ 
ɫɬɚɧɤɚ 

015 

 

 

Ɏɪɟɡɟɪɧɚɹ 

ɍɫɬɚɧɨɜɢɬɶ ɡɚɝɨ-
ɬɨɜɤɭ ɧɚ ɫɬɨɥ ɢ 
ɬɢɫɤɢ. 
 

Ɏɪɟɡɟɪɨɜɚɬɶ ɩɨ-
ɜɟɪɯ. 17 

 

 

 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

Ɋɟɡɟɰ 2662-0503 Ɍ15Ʉ6 
ȽɈɋɌ 18876-73 

 

 

 

ɋɜɟɪɥɨ 2300-6994 ȽɈɋɌ 
886-77 

 

ɋɜɟɪɥɨ 2300-6994 ȽɈɋɌ 
886-77 

 

Ɋɟɡɟɰ 2103-0565 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

Ɋɟɡɟɰ 2102-0503 Ɍ15Ʉ6 
ȽɈɋɌ 18879-73 

 

 

 

 

 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 
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19 

 

 

 

 

20 

 

 

 

 

21 

 

 

 

 

22 

 

 

 

 

23 

 

 

 

24 

 

 

25 

 

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

 

 

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

 

 

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

 

 

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

 

 

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

 

ɋɧɹɬɶ ɞɟɬɚɥɶ ɫɨ 
ɫɬɚɧɤɚ 020 

 

Ʉɨɧɬɪɨɥɶɧɚɹ 

ɉɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɜɫɟ ɪɚɡɦɟɪɵ 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ɏɪɟɡɚ 2200-0137 ȽɈɋɌ 
3752-71 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

Ʉɚɥɢɛɪ-ɫɤɨɛɚ 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶ ɒɐ-

125-01 

 

 

4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

010. Ɍɨɤɚɪɧɚɹ 

ɉɟɪɟɯɨɞ 4. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 1, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 2. 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

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

ɧɚɱɚɥɟ ɨɛɪɚɛɨɬɤɢ) ɢ ɤɨɧɟɱɧɨɣ ɫɨɝɥɚɫɧɨ ɱɟɪɬɟɠɭ ɢɥɢ ɷɫɤɢɡɭ;  

5,2
2

6065



h

 ɦɦ. 

4.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=3 ɦɦ; 

1
3

5,2


t

h
i

ɦɦ. 

5. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  Ь. 

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

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

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ (ɉɪɢɥɨɠɟɧɢɟ 1) ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

Ь=0,43ɦɦ/ ɨɛ.  

6. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

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

7. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

,       (4.2) 

ɝɞɟ  vɋ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ  ɦɚɬɟɪɢɚɥ ɢ 

ɭɫɥɨɜɢɹ ɟɝɨ ɨɛɪɚɛɨɬɤɢ; 

m – ɩɨɤɚɡɚɬɟɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɬɨɣɤɨɫɬɢ; 

T – ɫɬɨɣɤɨɫɬɶ ɪɟɡɰɚ; 

x, y – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ; 

vK – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨ-

ɢɡɜɟɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ; 

 

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

      (4.3) 
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ɝɞɟ   - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ; 

  -  ɤɨɷɮɮɢɰɢɟɧɬ, ɨɬɪɚɠɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ; 

 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ; 

 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɭɝɥɚ ɪɟɡɰɚ ɜ ɩɥɚɧɟ φ. 

271,1
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750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

120
43,05,260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

8.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

588
6514,3

12010001000

1











D

V
n

p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=588 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=630 1ɦɢɧ . 

9. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

128
1000

6306514,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

10. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

ɋɢɥɚ ɪɟɡɚɧɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (ɉɪɢɥɨɠɟɧɢɟ 2): 

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

ɤɢ; 

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

n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɪɢ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ; 

ɊК – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɤɪɟɬɧɵɟ ɭɫɥɨ-

ɜɢɹ ɨɛɪɚɛɨɬɤɢ; 

     (4.5) 

835,0
750

590

750

75,0















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1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

1204743,012843,05,225310 15,075,01  
zP  ɇ. 

11. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

5,2
60000

1281204

60000



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


VP
N z

p

  ɤȼɬ. 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ 

ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɫɬɚɧɤɚ. 

     (4.6) 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

ɪɟɡɚɧɢɹ 

 

7,5>2,5. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

12. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

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

 i – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ ɪɟɡɰɚ; 

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

y – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ ɪɟɡɰɚ, ɦɦ. 

      (4.8) 

ɝɞɟ φ – ɝɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ ɪɟɡɰɚ; 

.0905,2  
ctgy ,[1,8]: 

169,0
43,0630

146





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,169 ɦɢɧ. 

13. ɉɟɪɟɯɨɞ 5. ɋɧɹɬɶ ɮɚɫɤɭ 3 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

4
2

5260



h

 ɦɦ. 

15.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=4 ɦɦ; 

1
4

4


t

h
i

ɦɦ. 

16. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  Ь. 

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

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

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ (ɉɪɢɥɨɠɟɧɢɟ 1) ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

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

ɦɦ/ ɨɛ.  

17. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

     ɂɡ ɉɪɢɥɨɠɟɧɢɹ 2, ɫɬɪ. 32, ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 
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.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

105
52,0460

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

19.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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10510001000
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p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=557 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=630 1ɦɢɧ . 

20. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 
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  ɦ/ɦɢɧ. 

21. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 
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1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

2251743,011852,0425310 15,075,01  
zP  ɇ. 

22. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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  ɤȼɬ. 

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

009,0
52,0630

13





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,009 ɦɢɧ. 

ɉɟɪɟɯɨɞ 8. Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 5, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 6. 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 
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
h

 ɦɦ. 

26.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=2 ɦɦ; 

1
2

2


t

h
i

ɦɦ. 

27. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  Ь. 

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

ɜɵɛɢɪɚɟɦ Ь=0,35 ɦɦ/ɨɛ     

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

28. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

     , ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. ,[1,8]: 

29. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

271,1
590

750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

128
39,0260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

30.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

682
6014,3

12810001000

1











D

V
n

p

p   
1ɦɢɧ . 
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ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=682 
1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=800 1ɦɢɧ . 

31. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

150
1000

8006014,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

32. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

835,0
750

590

750

75,0
















n

ɜ
mvK



 

1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

874743,015039,05,225310 15,075,01  
zP  ɇ. 

33. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1,2
60000

150874

60000








VP
N z

p

  ɤȼɬ. 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ 

ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɫɬɚɧɤɚ. 

7,5>2,1. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

34. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

083,0
39,0800

126





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,083 ɦɢɧ. 

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

2
2

5256



h

 ɦɦ. 

37.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=2 ɦɦ; 

1
2

2


t

h
i

ɦɦ. 

38. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  Ь. 

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

ɜɵɛɢɪɚɟɦ Ь=0,35 ɦɦ/ɨɛ .    

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

39. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

      ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. ,[1,8]: 

40. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

271,1
590

750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

128
39,0260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

41.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

727
5614,3

12810001000

1











D

V
n

p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=727 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=800 1ɦɢɧ . 

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

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

140
1000

8005614,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

43. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

835,0
750

590

750

75,0
















n

ɜ
mvK



 

1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

882743,014039,05,225310 15,075,01  
zP  ɇ. 

44. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

2
60000

140882

60000








VP
N z

p

  ɤȼɬ. 

7,5>2. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

45. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

012,0
39,0800

14





T

 ɦɢɧ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ  Ɍ=0,012 ɦɢɧ. 

 

ɉɟɪɟɯɨɞ 10. ɋɧɹɬɶ ɮɚɫɤɭ 9 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   С. 

2
2

5256



h

 ɦɦ. 

48.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  Э  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  Т. 

Э=2 ɦɦ; 

1
2

2


t

h
i

ɦɦ. 
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49. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  Ь. 

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

ɜɵɛɢɪɚɟɦ Ь=0,35 ɦɦ/ɨɛ .    

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

50. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

      ɜɵɛɢɪɚɟɦ  T=60 ɦɢɧ. 

51. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ V  

271,1
590

750
0.1

1







mvK

 

.7,0;1;8,0  vuvnv KKK   

711,07,018,0271,1 vK . 

128
39,0260

711,0330
34,015,02.0





pV

 ɦ/ɦɢɧ. 

52.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

727
5614,3

12810001000

1











D

V
n

p

p   
1ɦɢɧ . 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Ч=727 1ɦɢɧ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 

ɫɬɚɧɤɚ ɢ   ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  Ч  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ 

ɩɚɫɩɨɪɬɭ 1Ʉ62  Ч=800 1ɦɢɧ . 

53. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   Ч. 

140
1000

8005614,3

1000

1 






nD

V


  ɦ/ɦɢɧ. 

54. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ zP . 

835,0
750

590

750

75,0
















n

ɜ
mvK


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1;1;1;89,0  zppypp KKKK   

743,011189,0835,0 ɊК  

253pC
;x=0,2; y=0,75; n=-0,15; 

882743,014039,05,225310 15,075,01  
zP  ɇ. 

55. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

  Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

2
60000

140882

60000








VP
N z

p

  ɤȼɬ. 

7,5>2. ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɟɧɨ 

56. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ. 

006,0
39,0800

12





T

 ɦɢɧ. 

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

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɡɚɬɪɚɱɢɜɚɸɬɫɹ ɛɨɥɶɲɢɟ ɫɪɟɞɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɢɡ ɝɨɞɚ ɜ ɝɨɞ ɜɨɡɪɚɫɬɚɸɬ. ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɩɨɦɢɦɨ ɞɢɪɟɤɬɨɪɚ ɢ ɝɥɚɜ-

ɧɨɝɨ ɢɧɠɟɧɟɪɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 

ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɦɟɸɬɫɹ ɢɧɠɟɧɟɪɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɨɞɹɳɢɟ ɫɢɫ-

ɬɟɦɚɬɢɱɟɫɤɭɸ ɪɚɛɨɬɭ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ. 

 

5.1 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɫɬɪɭɤɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɫ ɝɚɡɨɛɚɥ-

ɥɨɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɂɇɋɌɊɍɄɐɂə 

ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɩɪɢɦɟɧɟɧɢɟ ɝɚɡɨɜɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɬɪɚɤɬɨɪɚɯ  

ɋɜɨɣɫɬɜɚ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ, ɝɞɟ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɚɡɨɜ ɜ ɤɚɱɟɫɬɜɟ ɦɨ-

ɬɨɪɧɨɝɨ ɬɨɩɥɢɜɚ ȽȻȺ. ɋɨɝɥɚɫɧɨ ɋɇɢɉ 11-90-81, ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟ-

ɧɹɸɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɬɨɩɥɢɜɚ, ɞɨɥɠɧɵ ɨɬɧɨɫɢɬɶɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ⱥ ɢ ȿ (ɜɡɪɵ-

ɜɨ- ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɦ ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɵɦ), ɟɫɥɢ ɨɛɴɟɦ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɢ, 

ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɛɪɚɡɨɜɚɬɶɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɜɫɥɟɞɫɬɜɢɟ ɚɜɚɪɢɢ ɨɞɧɨɝɨ ɢɡ ɫɨɫɭɞɨɜ 

(ɛɚɥɥɨɧɚ), ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ 5% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɩɨɦɟɳɟɧɢɹ.   

 Ɍɪɟɛɨɜɚɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɬɪɚɤɬɨɪɢɫɬɚ ȽȻȺ 

ɉɟɪɟɞ ɜɵɟɡɞɨɦ ɧɚ ɥɢɧɢɸ ɩɪɨɢɡɜɟɫɬɢ ɨɫɦɨɬɪ ȽȻȺ ɫ ɰɟɥɶɸ ɨɛɧɚɪɭɠɟɧɢɹ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɭɬɟɱɟɤ ɝɚɡɚ, ɩɪɨɜɟɪɢɬɶ ɤɪɟɩɥɟɧɢɟ ɝɚɡɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɛɚɥ-

ɥɨɧɨɜ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɭɬɟɱɟɤ ɝɚɡɚ ɢɡ ɛɚɥɥɨɧɨɜ ɩɪɢ ɡɚɤɪɵɬɨɦ ɦɚɝɢɫɬɪɚɥɶɧɨɦ 

ɜɟɧɬɢɥɟ ɧɟɨɛɯɨɞɢɦɨ ȽȻȺ ɨɬɜɟɫɬɢ ɜ ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɥɸɞɟɣ ɦɟɫɬɨ. ɉɪɢ ɩɨɹɜɥɟ-

ɧɢɢ ɡɚɩɚɯɚ ɝɚɡɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɨɞɢɬɟɥɶ ɞɨɥɠɟɧ ɨɫɬɚɧɨɜɢɬɶ ȽȻȺ, ɭɫɬɪɚɧɢɬɶ ɧɟ-

ɢɫɩɪɚɜɧɨɫɬɶ ɢɥɢ ɫɨɨɛɳɢɬɶ ɨ ɩɪɨɢɫɲɟɞɲɟɦ ɜ ȺɌɉ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ ɨɞɟɬɶ ɫɩɟɰɨɞɟɠɞɭ; 
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Ⱦɨɥɠɟɧ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɨɝɪɚɠɞɟ-

ɧɢɣ, ɫɢɝɧɚɥɢɡɚɰɢɢ, ɢ ɬ.ɩ. 

Ɍɪɟɛɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

ɋɥɟɞɢɬɶ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɩɪɢɛɨɪɨɜ; 

ɇɟ ɞɨɩɭɫɤɚɬɶ ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȻȺ. 

 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ.  

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɦɟɞɥɟɧɧɨ ɡɚɝɥɭɲɢɬɶ ɞɜɢɝɚ-

ɬɟɥɶ, ɡɚɤɪɵɬɶ ɪɚɫɯɨɞɧɵɣ ɜɟɧɬɢɥɶ ɝɚɡɚ ɢ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ; 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ  ɬɪɚɜɦɵ ɨɤɚɡɚɬɶ ɩɟɪɜɭɸ ɦɟɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ ɢ ɫɨɨɛ-

ɳɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ. 

Ɂɚɝɥɭɲɢɬɶ ɞɜɢɝɚɬɟɥɶ; 

ɉɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɢ ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɦɨɬɪ ɬɪɚɤɬɨɪɚ; 

ɋɧɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɜɵɦɵɬɶ ɥɢɰɨ ɢ ɪɭɤɢ; 

ɋɨɨɛɳɢɬɶ ɧɚɱɚɥɶɧɢɤɭ ɨɛ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ ɢ ɨ ɧɟɞɨɫɬɚɬɤɚɯ ɨɛɧɚɪɭɠɟɧɧɵɯ 

ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

5.2 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 

ɋ ɭɱɺɬɨɦ ɩɪɟɨɛɥɚɞɚɧɢɹ ɭɦɫɬɜɟɧɧɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɬɪɭɞɚ ɢ ɟɝɨ ɬɹɠɟ-

ɫɬɢ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 2 ɝɪɭɩɩɵ: ɜɨɞɢɬɟɥɢ ɫɚɦɨ-

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

ɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɦɨɬɨɪɢɫɬɵ, ɫɥɟɫɚɪɢ, ɷɥɟɤɬɪɢɤɢ ɢ ɞɪ.). ɉɨɷɬɨɦɭ ɪɚɛɨɬɚ ɨɞɧɢɯ 

ɫɜɹɡɚɧɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ, ɚ 

ɞɪɭɝɢɯ – ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɬɨɣ ɜ ɧɟɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ 

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

ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ. Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ 

ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɨɪɬɚ: ɝɢɪɟɜɨɣ ɫɩɨɪɬ, ɚɪɦɫɩɨɪɬ, ɛɨɪɶɛɭ, 

ɝɢɦɧɚɫɬɢɤɭ, ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɫɩɨɪɬɚ. 
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6. ɈɏɊȺɇȺ ɈɄɊɍɀȺɘЩȿɃ ɋɊȿȾɕ. 

Ɉɛɳɢɟ ɡɚɞɚɱɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɫɥɨɠɧɵ ɢ ɪɚɡɧɨɨɛ-

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

ɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɧɚɫɟɥɟɧɢɹ; ɨɛɟɫɩɟɱɟɧɢɟ 

ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɨɩɚɫɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ; ɡɚɳɢɬɚ ɧɚɫɟɥɟɧɢɹ ɨɬ ɲɭɦɚ ɢ ɷɥɟɤɬɪɨɦɚɝ-

ɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ; ɫɨɡɞɚɧɢɟ ɤɭɪɨɪɬɧɵɯ ɢ ɞɪɭɝɢɯ ɪɟɤɪɟɚɰɢɨɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ; 

ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ ɢ ɷɬɧɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ 

ɜ ɡɨɧɚɯ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɛɟɞɫɬɜɢɹ ɜ Ɋɨɫɫɢɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɪɭɩɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ 

ɤɚɬɚɫɬɪɨɮ. 

Ɋɟɲɟɧɢɟ ɷɬɢɯ ɡɚɞɚɱ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ ɨɯɪɚɧɨɣ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, 

ɭɥɭɱɲɟɧɢɟɦ ɫɨɰɢɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɣ ɟɝɨ ɠɢɡɧɢ. 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ  ɜɢɞɧɵ ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɩɭ-

ɳɟɧɢɹ ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɩɪɢ ɫɬɪɨɢ-

ɬɟɥɶɫɬɜɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟ ɫɨɛɥɸɞɟɧɵ ɧɨɪɦɵ ɪɚɫɫɬɨɹɧɢɣ ɞɨ ɨɤɪɭɠɚɸɳɢɯ ɩɨ-

ɫɬɪɨɟɤ, ɥɟɫɧɵɯ ɦɚɫɫɢɜɨɜ. ȼ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭ-

ɠɚɸɳɟɣ ɫɪɟɞɵ.  

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

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

ɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɨɜ ɪɚɛɨɬ ɩɨ ɫɧɢɠɟɧɢɸ ɝɨɪɨɞɫɤɢɯ ɲɭɦɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɢ-

ɧɢɫɬɟɪɫɬɜɨɦ ɧɚɭɤɢ, ɜɵɫɲɟɣ ɲɤɨɥɵ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɜ Ɋɨɫɫɢɢ. 

ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɢ 

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɜ ɊɎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɚɤɨɧɨɦ ɊɎ “ɨɛ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ”, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 15 ɪɚɡɞɟɥɨɜ. 

Ʉ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɩɪɟɞɩɪɢɹɬɢɸ ɨɬɧɨɫɢɬɫɹ 6 ɪɚɡɞɟɥ: “ɗɤɨɥɨɝɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 

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

ɧɚɯ ɪɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɡɚɤɨɧ ɡɜɭɱɢɬ ɬɚɤɠɟ, Д7Ж.  
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7. ɊȺɋɑȿɌ ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂɏ ɉɈɄȺɁȺɌȿɅȿɃ ɋɂɋ-

ɌȿɆɕ ɉɂɌȺɇɂə ɌɊȺɄɌɈɊȺ ɇȺ ȽȺɁɈȾɂɁȿɅɖɇɈɆ ɌɈɉɅɂȼȿ. 

7.1. Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɦɚɫɫɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬ-

ɪɭɤɰɢɢ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]:  

   ɇȺɑɉȾɆɡкɛ 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 ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ.; 

GȽ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɢɦɚɟɦ GȽ ≈ 3 

ɤɝ; 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ Ʉ = 1,05…1,15, [2] . 

G = (10+5,5)*1,12 = 17,4 ɤɝ.     

ɉɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ G = 18 ɤɝ. 

 

ɋȻ = (18*(0,11*1,2+70)+150057)*1,13 = 170000 ɪɭɛ.   
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Ɍɚɛɥɢɰɚ 7.1 – Ɋɚɫɱɺɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɢ ɢ ɦɚɬɟɪɢɚ-

ɥɚ 

Ɉɛɴɟɦ 
ɞɟɬɚɥɢ, 

ɫɦ3
 

ɍɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɝ/ɫɦ3

 

Ɇɚɫɫɚ 
ɞɟɬɚɥɢ, 

ɤɝ 

Ʉɨɥɢɱ. 
ɞɟɬɚɥɟɣ, 

ɲɬ 

Ɉɛɳɚɹ 
ɦɚɫɫɚ 

Ʉɨɪɩɭɫ 128 0,0078 1 1 1 

Ɏɥɚɧɟɰ 32 0,0078 0,25 2 0,5 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 141 0,0078 1,1 1 1,1 

Ʉɪɨɧɲɬɟɣɧ 13 0,0078 0,1 2 0,2 

Ʉɨɠɭɯ ɮɢɥɶɬɪɚ 38 0,0078 0,3 1 0,3 

ɍɩɨɪ 26 0,0078 0,2 2 0,4 

Ɉɫɶ 13 0,0078 0,1 4 0,4 

ɒɚɣɛɚ 13 0,0078 0,1 16 1,6 

ȼɫɟɝɨ         5,5 

 

7.1.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɬɢɩɨɜɭɸ ɫɢɫɬɟɦɭ ɩɢɬɚɧɢɹ ɧɚ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ 

ɞɥɹ ɬɪɚɤɬɨɪɚ ɆɌɁ-1221 

ȼ ɬɚɛɥɢɰɟ 7.2. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ.  

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏ1. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨ-

ɞɢɦ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

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 

7,0 
69

8,0
601 ɱW  ɭ.ɷ.ɝɚ/ɱ 
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7,0 
69

8,0
600 ɱW  ɭ.ɷ.ɝɚ/ɱ 

Ɍɚɛɥɢɰɚ 7.2–Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢ-
ɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 40 200 

Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 40000 170000 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 96 90 

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 ɭ.ɷ.ɝɚ/ɱ 0,7 0,7 

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/ ɭ.ɷ.ɝɚ; 

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

Wɱ1, Wɱ0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 200/(0,7·1000·10) =  0,029 ɤɝ/ ɭ.ɷ.ɝɚ;    
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Ɇɟ0 = 40/(0,7·1000·10) = 0,006 ɤɝ/ ɭ.ɷ.ɝɚ.     

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

 
ɝɨɞɱ

ɛ
ɟ

TW

C
F




1

1
1 ;      (7.5) 

ɝɨɞɱ

ɛ
ɟ ɌW

C
F




1

0
0 ,       

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

ɰɢɢ, ɪɭɛ.; 

Fɟ1 = 170000/(0,7·1000) = 246,8 ɪɭɛ./ ɭ.ɷ.ɝɚ;     

Fɟ0 = 40000/(0,7·1000) =  57,14 ɪɭɛ./ ɭ.ɷ.ɝɚ.     

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

  
  1

1
1

ɱ

e
ɟ

W

N
Э  ;     (7.6) 

 
  0

0
0

ɱ

e
ɟ

W

NЭ  ,       

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ*ɱ/ ɭ.ɷ.ɝɚ; 

Nɟ1, Nɟ0 – ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɹ, ɤȼɬ; 

ɗɟ1 = 90/0,7  = 128,57ɤȼɬ·ɱ/ ɭ.ɷ.ɝɚ;      

ɗɟ0 = 96/0,7  = 137,14  ɤȼɬ·ɱ/ ɭ.ɷ.ɝɚ.      

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, [2]. 

ɱТ

ɪТ
ɟТ

W

n
Ɍ    ;      (7.7) 

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 
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43,1
7,0

1
1 ɟɌ , ɱɟɥ·ɱ/ ɭ.ɷ.ɝɚ.      

43,1
7,0

1
0 ɟɌ  ɱɟɥ·ɱ/ ɭ.ɷ.ɝɚ.      

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧ-

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

 11111 ȺɋɋɋS ɪɬɨЭɡɩ  ;    (7.8) 

00000 ȺɋɋɋS ɪɬɨЭɡɩ        

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

ɭ.ɷ.ɝɚ. 

ɋɗ1, ɋɗ0– ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ ɭ.ɷ.ɝɚ; 

ɋɪɬɨ1, ɋɪɬɨ0– ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ./ ɭ.ɷ.ɝɚ; 

Ⱥ1, Ⱥ0– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ./ ɭ.ɷ.ɝɚ. 

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

 111 ɟɡɩ ɌzC  ;     (7.9) 

 000 ɟɡɩ ɌzC ;       

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

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 100 ɪɭɛ./ɱ. 

ɋɡɩ1 = 100·1,43 = 143 ɪɭɛ./ ɭ.ɷ.ɝɚ;      

ɋɡɩ0 = 100·1,43 = 143  ɪɭɛ./ ɭ.ɷ.ɝɚ.      

Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

ЭЭ ɐЭɋ  11 ;       (7.10) 

 ЭЭ ɐЭɋ 00 ,        
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ɝɞɟ   ɐɗ –ɰɟɧɚ ɬɨɩɥɢɜɚ ɞɥɹ ɜɵɪɚɛɨɬɤɢ 1 ɤȼɬ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɦ, (ɐɗ1 = 

6 ɪɭɛ./ɤȼɬ, ɐɗ0 = 8,5 ɪɭɛ./ɤȼɬ ɜ ɰɟɧɚɯ ɧɚ 04.2020 ). 

ɋɗ1 = 6*128,57 = 771,42  ɪɭɛ./ ɭ.ɷ.ɝɚ ;     

ɋɗ0 = 8,5*137,14 = 1165,69  ɪɭɛ./ ɭ.ɷ.ɝɚ.     

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

 
ɝɨɞɱ1

ɪɬɨ1
1 Ɍ  W 100

ɇ  
1




 ɛ

ɪɬɨ
C

C ;    (7.11) 

ɝɨɞɱ0

ɪɬɨ00
0 Ɍ W  100

ɇ 



 ɛ

ɪɬɨ
C

C ,      

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

ɋɪɬɨ1 = 170000·10/(100·0,7·1000) = 24,3 ɪɭɛ./ ɭ.ɷ.ɝɚ;    

ɋɪɬɨ0 = 40000·12/(100·0,7·1000) = 5,71 ɪɭɛ./ ɭ.ɷ.ɝɚ.    

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 ;
Ɍ  W 100

ɚТ 

ɝɨɞТɱТ 


 i
i

CɛȺ      (7.12) 

ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 170000·10/(100·0,7·1000) = 24,3 ɪɭɛ./ ɭ.ɷ.ɝɚ;    

Ⱥ0 = 40000·12/(100·0,7·1000) = 5,71 ɪɭɛ./ ɭ.ɷ.ɝɚ.     

Ɉɬɫɸɞɚ, 

1экɫɩS  = 142,86+771,42+24,29+24,29 = 962,86  ɪɭɛ./ ɭ.ɷ.ɝɚ;    

0экɫɩS  = 142,86+1165,69 + 5,71+5,71 = 1319,97 ɪɭɛ./ ɭ.ɷ.ɝɚ.    

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

ɟɩɪ FSɋ  ɇ1 ȿ      (7.13)  
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ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ȿɇ =0,14, [2]. 

CɉɊ1 = 962,86 +(0,14·1,03) = 964,03 ɪɭɛ./ ɭ.ɷ.ɝɚ.     

CɉɊ0 = 1319,97+(0,14·1,02) = 1321,13 ɪɭɛ./ ɭ.ɷ.ɝɚ.    

 

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

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

ɝɨɞЭ  = (1319,97-962,86) *0,7*1000 = 249977 ɪɭɛ.     

 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2]: 

  ɝɨɞɱ110 Ɍ  W  ɉɊɉɊɝɨɞ ɋɋȿ ,   (7.15) 

ȿɝɨɞ = (1321,13-964,03)*0,7*1000= 249970 ɪɭɛ. 

 

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

ɝɨɞ

ɛ
ɨк Э

ɋɌ 1 ,     (7.16) 

Ɍɨɤ = 170000/249977 =  0,7 ɥɟɬ.     

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

1ɛ

ɝɨɞ
эф ɋ

Эȿ  ,     (7.17) 

ȿɷɮ = 249977/170000 =  0,7. 
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Ɍɚɛɥɢɰɚ 7.3– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ ɜ 
%% ɤ ɛɚ-
ɡɨɜɨɦɭ 

ɂɫɯɨɞ-
ɧɵɣ 

ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭ.ɷ.ɝɚ /ɱ 0,7 0,7 100,0 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ ɭ.ɷ.ɝɚ 0,0057 0,0286 501,8 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ ɭ.ɷ.ɝɚ 137,14 128,57 95,8 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ ɭ.ɷ.ɝɚ 0,006 0,029 451,0 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ·ɱ/ ɭ.ɷ.ɝɚ 1,43 1,43 100,0 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ 
ɭ.ɷ.ɝɚ 

1319,97 962,86 82,2 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ,  ɪɭɛ./ ɭ.ɷ.ɝɚ 1321,13 964,03 83,6 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 249977   

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɭ.ɷ.ɝɚ.   249970 – 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟ-
ɧɢɣ, ɥɟɬ. 

– 0,7 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

– 1,47 
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ȼɕȼɈȾɕ 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟ-

ɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɚɤɬɨɪɚ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɩɟɪɟɜɨɞɭ 

ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ.  

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɚɤɬɨɪɚ ɩɨ ɡɚɞɚɧɧɵɦ 

ɩɚɪɚɦɟɬɪɚɦ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɫɢɫɬɟɦɚ ɩɢɬɚɧɢɹ ɬɪɚɤɬɨɪɚ ɧɚ ɝɚɡɨɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ 

ɢɦɟɟɬ ɧɟɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɩɪɨɫɬɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɟɛɨɥɶɲɭɸ ɦɚɫɫɭ ɢ 

ɜɵɫɨɤɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɫɢɫɬɟɦɚɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɬ 249977 ɪɭɛɥɟɣ, ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɬ 0,7 ɝɨɞɚ. 
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