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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:  Аɯɦɟɬɡɹɧɨɜɨ И.И. 

Ɍɟɦɚ ȼɄɊ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɤɚɬɟɝɨɪɢɢ N2  

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 5,5 ɬɨɧɧ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɨɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɚɜɬɨɦɨɛɢɥɹ. 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ 22 ɦɚɹ 2020  № 178 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ    15 ɢɸɧɹ 2020 

Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ   ȼɄɊ: Кɚɬɟɝɨɪɢɹ ɚɜɬɨɦɨɛɢɥɹ – N2  

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 5,5 ɬɨɧɧ; ɤɨɥɟɫɧɚɹ ɮɨɪɦɭɥɚ 4ɯ2; ɜɢɞ ɩɪɢɦɟɧɹɟɦɨɝɨ 

ɬɨɩɥɢɜɚ – ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ. 

ɉɟɪɟɱɟɧɶ  ɩɨɞɥɟɠɚщɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ:    

1. Ɍɹɝɨɜɵɣ, ɞɢɧɚɦɢɱɟɫɤɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬɵ ɚɜɬɨɦɨɛɢɥɹ. 

2. Эɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ  

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ. 

4. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

5. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

6. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɤɨɥɨɝɢɢ 

7. Эɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ). 

1. Ɋɟɝɭɥɹɬɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ. 
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2. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɫɚɬɟɥɶɧɨɣ ɫɢɥɵ ɢ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ,  

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɨɬ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ (А2). 

3. Ƚɪɚɮɢɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ (А2) 

4. Эɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ 

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

ɥɢɫɬɚ). 

6. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɢ 

7. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɛɨɪɤɢ ɤɨɧɫɬɪɭɤɰɢɢ 

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 

13.04.2020  

2. Эɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ 27.04.2020  

3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɝɪɭɡɨɱɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ 

13.05.2020  

4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 20.05.2020  

5 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 

27.05.2020  

6 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɤɨɥɨɝɢɢ 01.06.2020  

7 Эɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ 

09.06.2020  

ɋɬɭɞɟɧɬ-ɞɢɩɥɨɦɧɢɤ___________________________ (Аɯɦɟɬɡɹɧɨɜ И.И.) 

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

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ⱥɯɦɟɬɡɹɧɨɜɚ ɂ.ɂ, ɜɵɩɨɥɧɢɜ-

ɲɟɝɨ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: “ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɡɨ-

ɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɤɚɬɟɝɨɪɢɢ N2  ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 5,5 ɬɨɧɧ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɨ-

ɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ”. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ 

ɧɚ 80 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɚɹ 6 ɬɚɛɥɢɰ, 17 ɪɢɫɭɧɤɨɜ. Ȼɢɛ-

ɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ 15 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ȼɄɊ 

ɜɵɩɨɥɧɟɧɚ ɧɚ 9 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɟɪɜɚɹ ɝɥɚɜɚ   - ɬɹɝɨɜɵɣ, ɞɢɧɚɦɢɱɟɫɤɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬɵ ɚɜɬɨ-

ɦɨɛɢɥɹ 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɷɫɤɢɡɧɚɹ   ɤɨɦɩɨɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ ɫ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ. 

ȼ ɬɪɟɬɢɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣ-

ɫɬɜɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɧɚ  ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɞɟɬɚɥɢ ɢ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ  

ȼ ɲɟɫɬɨɣ ɝɥɚɜɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɨɥɨɝɢɢ 

ȼ ɫɟɞɶɦɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ 
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ABSTRACT  

For the final qualification work of I. I. Akhmetzyanov, who completed the final 

qualification work on the topic: "Design of a truck of category N2 with a load capaci-

ty of 5.5 tons with the development of a loading device for the car". 

The final qualifying work contains an explanatory note on 80 sheets of type-

written text, including 6 tables, 17 figures. The bibliography contains 15 titles. The 

graphic part of the WRC is made on 9 sheets of A1 format. 

The first Chapter - traction, dynamic and economic calculations of a car-mobile 

In the second Chapter, a draft layout of the car with the proposed design is de-

veloped. 

The third Chapter provides calculations on the design of the loading device for 

the car. 

The fourth Chapter presents the technological calculations for the manufacture 

of parts and Assembly of the structure 

In the fifth Chapter, safety measures are developed 

In the sixth Chapter, environmental measures are developed 

The seventh Chapter provides an economic justification for the planned activi-

ties 

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

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

ɞɟɣɫɬɜɨɜɚɧɵ ɚɜɬɨɦɨɛɢɥɢ. ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟ ɹɜɥɹɟɬɫɹ ɢɫ-

ɤɥɸɱɟɧɢɟɦ.  

ɉɨɩɨɥɧɟɧɢɟ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɩɪɟɞɩɪɢɹɬɢɹ ɧɨɜɨɣ ɬɟɯɧɢɤɨɣ ɩɪɟɞɴ-

ɹɜɥɹɟɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɟɟ ɧɚɞɟɠɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɸ ɫɬɟɩɟɧɢ ɝɨɬɨɜɧɨɫɬɢ ɤ 

ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɜ ɨɩɬɢɦɚɥɶɧɵɟ ɫɪɨɤɢ. ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɫɬɨɢɬ ɡɚɞɚɱɚ ɡɧɚɱɢ-

ɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɨɬɞɚɱɢ ɨɬ ɭɠɟ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. 

ɗɬɢ ɩɪɨɛɥɟɦɵ ɟɳɟ ɛɨɥɶɲɟ ɨɛɨɫɬɪɹɬɫɹ ɩɨ ɦɟɪɟ ɩɟɪɟɯɨɞɚ ɤ ɪɵɧɨɱɧɵɦ ɨɬɧɨɲɟ-

ɧɢɹɦ. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɨɜɵɲɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɧɨ-

ɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɢɦɟɟɬ ɝɚɪɚɠɧɵɣ ɤɨɦɩɥɟɤɫ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɯɪɚɧɟɧɢɟ, ɤɚɱɟ-

ɫɬɜɟɧɧɨɟ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɧɨɜɟɣɲɢɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. 
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1. ɌəȽɈȼɕɃ, ȾɂɇȺɆɂɑȿɋɄɂɃ ɂ ɗɄɈɇɈɆɂɑȿɋɄɂɃ ɊȺɋɑȿɌɕ 

ȺȼɌɈɆɈȻɂɅə 

Ɍɚɛɥɢɰɚ1.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȼɟɥɢɱɢɧɚ 

Ɍɢɩ ɚɜɬɨɦɨɛɢɥɹ ɝɪɭɡɨɜɨɣ 

Ɍɢɩ ɯɨɞɨɜɨɣ ɱɚɫɬɢ (ɤɨɥɟɫɧɚɹ ɮɨɪɦɭɥɚ) 4ɯ2 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ - , ɬ. 5,5 

ɇɚɢɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ - , ɤɦ/ɱɚɫ. 100 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ ɞɢɡɟɥɶɧɵɣ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤ/ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ - , 

ɨɛ/ɦɢɧ 

2200 

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

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɞɜɢɝɚɬɟɥɹ 0,73 

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɫɦɢɫɫɢɢ 2 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɜɬɨɦɨɛɢɥɹ 

Ʉ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɚɜɬɨɦɨɛɢɥɹ ɨɬɧɨɫɹɬɫɹ :  

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ - ; ɦɚɫɫɚ (ɢɥɢ ɜɟɫ) ɚɜɬɨɦɨɛɢɥɹ - ( ) ; 

ɦɚɫɫɚ ɝɪɭɡɚ ( ɢɥɢ ɜɟɫ) - (  ), ɪɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɟɫ ɢ ɞɪ. 

 ɂɯ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ. 

 

1.1    Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

ɉɨɬɪɟɛɧɭɸ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɞɥɹ ɞɜɢɠɟɧɢɹ ɫ ɡɚɞɚɧɧɨɣ 

ɫɤɨɪɨɫɬɶɸ - ɜ ɡɚɞɚɧɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ -  ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸ-

ɳɟɣ ɮɨɪɦɭɥɟ: 

ɝɪM

maxV

ɧɨɦen

ɧɨɦeq

1C

еɧN аɜɬm аɜɬG

ɝɪm ɝɪG

,Vmax 
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  
ɬɪ

ɜɝɪɚɜɬ
ɟɧ

VFКmmV
N










3

2
maxmax

10

81,9

, ɤȼɬ;  (1.1) 

ɝɞɟ :  - ɦɚɯ. ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɦ/ɫ; 

- ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɦɦɚɪɧɨɝɨ ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

0,03....0,04, [6,12]; 

- ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ ɢ ɦɚɫɫɚ ɝɪɭɡɚ, ɤɝ; 

- ɤɨɷɮ. ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ, 
4

2

ɦ
ɫɇ 

; 

F - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, .  

 - ɤ.ɩ.ɞ. ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ =0,9,[5]; 

 

  
22,164

9,010

78,275,46,081,95500550003,0*78,27
3

2





ɟɧN  ɤȼɬ. 

ɉɪɢɧɢɦɚɟɦ  = 165 ɤȼɬ 

Ɇɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ ɢ ɦɚɫɫɚ ɝɪɭɡɚ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɫ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ: 

 ɚɜɬ

ɝɪ
ɝ

m

m
К 

;      (1.2)  

Ɉɬɫɸɞɚ, ɟɫɥɢ ɡɚɞɚɧɚ ɦɚɫɫɚ ɝɪɭɡɚ, ɬɨ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ ɛɭɞɟɬ: 

5500
1

5500


ɝ

ɝɪ
ɚɜɬ К

m
m ɤɝ. 

1100055005500 ɩm ɤɝ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ( ɝɪm ),ɦɚɫɫɟ ɦɚɲɢɧɵ ( ɚɜɬm ), ɤɨɥɟɫɧɨɣ 

ɮɨɪɦɭɥɟ ɜɵɛɢɪɚɸɬ ɩɪɨɬɨɬɢɩ ɛɭɞɭɳɟɣ ɦɚɲɢɧɵ ɢɡ ɢɦɟɸɳɢɯɫɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 

ɞɟɧɶ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɨɣ ɩɨ ɫɜɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ. Ⱦɚɥɟɟ ɧɟ-

maxV



ɝɪаɜɬm,m

ɜК

2ɦ

ɬɪ

еɧN
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ɨɛɯɨɞɢɦɨ ɞɚɬɶ ɨɩɢɫɚɧɢɟ ɩɪɨɬɨɬɢɩɚ, ɬ.ɟ. ɩɪɢɜɟɫɬɢ ɨɫɧɨɜɧɵɟ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ. 

 1.2. ȼɵɛɨɪ ɩɪɨɬɨɬɢɩɚ ɚɜɬɨɦɨɛɢɥɹ 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɜɵɛɢɪɚɟɦ ɞɢɡɟɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɝɨɪɶɤɨɜɫɤɨɝɨ ɚɜ-

ɬɨɡɚɜɨɞɚ “ȽȺɁɨɧ ɧɟɤɫɬ”, [1]. 

ɉɨɞ ɤɚɩɨɬɨɦ ɝɪɭɡɨɜɢɤɚ ɫɬɨɢɬ əɪɨɫɥɚɜɫɤɢɣ ɬɭɪɛɢɪɨɜɚɧɧɵɣ ɞɢɡɟɥɶɧɵɣ 

ɞɜɢɝɚɬɟɥɶ ɪɚɛɨɱɢɦ ɨɛɴɟɦɨɦ 4,4 ɥ. ɇɟɫɦɨɬɪɹ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɨɛɴɟɦ, 

əɆɁ ɪɚɛɨɬɚɟɬ ɬɢɲɟ, ɱɟɦ ɟɝɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤ ɧɚ ȽȺɁ 3309. 

 

Ɋɢɫɭɧɨɤ 1.1 – ȼɧɟɲɧɢɣ ɜɢɞ ɚɜɬɨɦɨɛɢɥɹ “ȽȺɁɈɇ ɇȿɏɌ” 

ȽȺɁɨɧ ɧɟɤɫɬ ɢɦɟɟɬ ɧɨɜɭɸ ɩɨɞɜɟɫɤɭ. Ɍɟɫɬ-ɞɪɚɣɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɯɨɞ ɚɜɬɨɦɨ-

ɛɢɥɹ ɫɬɚɥ ɦɹɝɱɟ, ɢ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɝɪɭɡɨɜɢɤ ɧɟ ɛɪɨɫɚɟɬ ɢɡ ɫɬɨɪɨɧɵ ɜ ɫɬɨɪɨɧɭ, 

ɱɬɨ ɛɵɥɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɦɨɞɟɥɢ ȽȺɁ 3307. 

 ɉɨɹɜɢɥɨɫɶ  ɫɢɫɬɟɦɵ ABS ɢ ASR.  

ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ  ȽȺɁɨɧ 

ɇɟɤɫɬ. 
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Ɍɚɛɥɢɰɚ 1.2- ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ  ȽȺɁɨɧ ɇɟɤɫɬ. 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɵ (ɞɥɢɧɚ/ɲɢɪɢɧɚ/ɜɵɫɨɬɚ), ɦ  6,43/2,3/2,41 

Ⱦɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ, ɦɦ 262 

Ʉɨɥɟɹ ɩɟɪɟɞɧɢɯ/ɡɚɞɧɢɯ ɤɨɥɟɫ, ɦ 1,74/1,69 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ (ɤɨɥɟɫɧɚɹ ɛɚɡɚ), ɦ 3,77 

Ɍɪɚɧɫɦɢɫɫɢɹ 5-ɫɬ. ɆɄɉɉ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬɨɧɧ 5 

ɋɧɚɪɹɠɟɧɧɵɣ ɜɟɫ, ɬɨɧɧ 3,7 

ȼɟɫ ɩɨɥɧɨɫɬɶɸ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɬɨɧɧ 8,7 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɩɨɫɬɨɹɧɧɚɹ ɫɤɨɪɨɫɬɶ,  ɤɦ/ɱɚɫ 110 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɬɪɚɫɫɚ), ɥ/ 100 ɤɦ 18 

Ɍɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɬɢ-

ɩɚ, ɞɢɫɤɨɜɚɹ 

 

 

 1.3. ȼɵɛɨɪ ɤɨɥɟɫ ɚɜɬɨɦɨɛɢɥɹ 

ɇɚ ɚɜɬɨɦɨɛɢɥɟ ɜɫɟ ɤɨɥɟɫɚ ɠɟɥɚɬɟɥɶɧɨɝɨ ɩɪɢɦɟɧɹɬɶ ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɦɟɪɚ, 

ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɨɞɧɨ ɤɨɥɟɫɨ, ɬɢɩ ɪɢɫɭɧɤɚ, ɚ ɬɚɤ ɠɟ ɤɨɥɟɫ-

ɧɚɹ ɮɨɪɦɭɥɚ. 

Ɋɚɞɢɭɫ ɤɚɱɟɧɢɹ ɲɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  rɤ Hdr  15,00254,0 , ɦ,     (1.3) 

ɝɞɟ Н-ɩɨɫɚɞɨɱɧɵɣ ɞɢɚɦɟɬɪ ɲɢɧɵ; 

ɇ - ɜɵɫɨɬɚ ɩɪɨɮɢɥɹ; 

 = 0,11…0,13 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɞɢɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɲɢɧɵ. 

  423,012,018,0240205,00254,0  rɤr ɦ. 

  

 

r
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1.4 Ɋɚɫɱɟɬ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɨɜ  ɩɪɢɦɟɧɹɸɬ  ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ : 

, , ,  ɢ . 

ɉɪɢɱɟɦ - 600...750 ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɫ ɞɨ 2000 ɨɛ/ɦɢɧ., ɫ 750...900 ɞɥɹ 

ɞɜɢɝɚɬɟɥɟɣ ɫ  ɛɨɥɟɟ 2600 ɨɛ/ɦɢɧ. 

ɇɚɢɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɩɪɢ ɩɨɥɧɨɣ ɩɨɞɚɱɟ ɬɨɩ-

ɥɢɜɚ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

  ɪeɧxex nn  1/ , ɨɛ/ɦɢɧ ,                         (1.4) 

ɝɞɟ :  - ɫɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɚ = 0,07…0,09, [6].  

ȼɟɥɢɱɢɧɭ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ. 

 , ;                                 (1.5) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 
e

ɬ
e

N

G
g

1000
 ,   

ɱɤȼɬ
ɝ

/
,    (1.6) 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[7]: 

 







































32

21.
eɧ

e

eɧ

e

eɧ

e
ɧɨɦee

n

n

n

n
C

n

n
CNN ,  ɤȼɬ, (1.7) 

ɝɞɟ - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɞɚɧ ɜ ɡɚɞɚɧɢɢ), 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɋ2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ:  

 12 2 ɋC  ;                                               (1.8) 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭ-

ɥɟ,[7]: 

 

еɧN еɧM ɧɨɦ.ɬG ɧɨɦ.еg ɧɨɦ.еn

ɧɨɦ.еn

ɧɨɦ.еn

ɪ

 30,0...25,0GG ɧɨɦ.ɬx/ɬx  ч
кɝ

1C
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e

e
e

n

N
M







31030 , ɇ.ɦ.                               (1.9) 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟ-

ɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ,[5]: 

 
 

  











min

min35,0
35,1

eeɧ

ee
eɧe

nn

nn
gg , ɝ/ɤȼɬ.                  (1.10) 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ,[7]: 

 
1000

ɟe
ɬ

Ng
G


 , ɤɝ/ɱ.                              (1.11) 

 

1.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ 

Ⱥɜɬɨɦɨɛɢɥɶɧɚɹ ɬɪɚɧɫɦɢɫɫɢɹ ɫɨɫɬɨɢɬ ɨɛɵɱɧɨ ɢɡ ɤɨɪɨɛɤɢ ɩɟɪɟɦɟɧɧɵɯ ɩɟ-

ɪɟɞɚɱ ɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. Ʉɪɨɦɟ ɬɨɝɨ,  ɦɧɨɝɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 

ɢɦɟɸɬ ɩɪɹɦɭɸ ɩɟɪɟɞɚɱɭ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ 4-ɚɹ ɢɥɢ 5-ɚɹ ɩɟɪɟɞɚɱɚ, ɬɨɝɞɚ: 

0iii ɤɩɬɪ 
;      (1.12) 

Ⱦɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɜ ɤɨɪɨɛɤɟ ɜɫɟɝɨ 4 ɩɟɪɟɞɚɱɢ ɢ 4-ɚɹ - ɩɪɹɦɚɹ, ɩɟɪɟɞɚɬɨɱ-

ɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɧɚɣɞɟɬɫɹ: 

max
0 105,0

V

rn
i ɤeɧ 

,    (1.13) 

ɝɞɟ  - ɧɚɢɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɦ/ɫ; 

 - ɪɚɞɢɭɫ ɤɚɱɟɧɢɹ ɤɨɥɟɫ , ɦ. 

 - ɧɨɦɢɧɚɥɶɧɵɟ ɱɢɫɥɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ - ɨɛ/ɦɢɧ. 

52,3
78,27

423,02200
105,00 


i       

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɧɚɱɢɧɚɸɬ ɫ ɩɟɪɜɨɣ 

ɩɟɪɟɞɚɱɢ.  

maxV

кr

eɧn
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ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɫɚɦɨɣ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɢ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟ-

ɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  

– ɨɛɟɫɩɟɱɢɬɶ ɩɪɟɨɞɨɥɟɧɢɟ ɩɨɜɵɲɟɧɧɵɯ ɞɨɪɨɠɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɫ ɭɱɟ-

ɬɨɦ ɜɨɡɦɨɠɧɵɯ ɩɨɞɴɟɦɨɜ. 

ɉɪɢ ɷɬɨɦ   ψmax = fmax+SТЧαmax = 0,4…0,5 

ɇɚ ɜɟɞɭɳɢɯ ɤɨɥɟɫɚɯ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɚɹ ɤɚɫɚɬɟɥɶɧɚɹ ɫɢɥɚ 

ɬɹɝɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
max

01.max
max 81,9 





 n

ɤ

ɬɪɩɤe
ɤ m

r

iiM
P

;   (1.14) 

717
220014,3

1651030 3





ɧɨɦɟɆ  ɇɦ      

 82415,1*71715,1max  ɧɨɦɟe MM .    (1.15) 

Ɉɬɫɸɞɚ: 

75,8
9,034,4824

423,05,081,91100081,9

0max

max

1. 









ɬɪe

ɤn

ɩɤ
iM

rm
i




;   (1.16) 

53955
423,0

9,052,375,8817
max 


ɤP       

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɧɚ 1- ɩɟɪɟɞɚɱɟ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɦ, ɱɬɨɛɵ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɩɟɪɟɞɚɱɟ  ɧɟ 

ɛɭɤɫɨɜɚɥɢ. 

Ⱦɥɹ ɷɬɨɝɨ: 

 

81,9maxmax
01.max

max 


 nɤ
ɤ

ɬɪɩɤe
ɤ mP

r

iiM
P 




 (1.17); 

7337881,9110008,085,0max P ; 

7337853955 ; 

 ɬɪe

ɤnɤ
ɩɤ

iM

rm
i








0max

max
1.

81,9

,      (1.18) 

maxкP
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ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɜɟɞɭɳɢɯ ɤɨɥɟɫ ɚɜɬɨɦɨɛɢɥɹ ɜ ɯɨɪɨɲɢɯ 

ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ 0,75....0,85; 

- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫɵ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ 

0,.75…0,85,[4]; 

- ɧɚɢɛɨɥɶɲɢɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ, ɛɟɪɟɬɫɹ ɢɡ ɫɤɨɪɨɫɬɧɨɣ 

ɢɥɢ ɪɟɝɭɥɹɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɢɝɚɬɟɥɹ, ɇɦ. 

 9,11
9,052,3824

423,081,9110008,085,0
1. 




ɩɤi ,     (1.19) 

8,75 ≤  ≤ 11,9 

ȼɵɛɢɪɚɟɦ =10 

ȼɟɥɢɱɢɧɭ ɜɵɛɢɪɚɸɬ ɦɟɠɞɭ ɩɨɥɭɱɟɧɧɵɦɢ ɜɵɲɟ ɜɟɥɢɱɢɧɚɦɢ. Ɉɩɪɟɞɟ-

ɥɢɜ ɦɨɠɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɜɵɛɨɪɭ ɨɫɬɚɥɶɧɵɯ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ 1 -ɦɟɬɨɞ -

ɦɟɬɨɞ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ. 

 ;     (1.20) 

ɝɞɟ n - ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɱ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 4. 

464,0
10

1
3 q ;     (1.21) 

Ⱦɚɥɟɟ 

Тɤɩ2 = 10*0,464 =4,64; 

Тɤɩ3 = 4,64*0,464 =2,15; 

Тɤɩ4 = 2,15*0,464 =1; 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ ɛɭɞɭɬ 

 011 iii ɤɩɬɪ 10*3,52 =35,2 ;    (1.22) 

 022 iii ɤɩɬɪ 4,64*3,52 =16,33; 

 033 iii ɤɩɬɪ 2,15*3,52 =7,58 ; 

max
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maxeM
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ɬɪɩ
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q 
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
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 044 iii ɤɩɬɪ 1*3,52 =3,52 ; 

 

1.6 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɬɹɝɨɜɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜ-

ɬɨɦɨɛɢɥɹ. 

Ɍɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɚɜɬɨɦɨɛɢɥɹ ɧɚɡɵɜɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɤɚɫɚɬɟɥɶɧɨɣ 

ɫɢɥɵ ɬɹɝɢ ɧɚ ɟɝɨ ɜɟɞɭɳɢɯ ɤɨɥɟɫɚɯ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɬ.ɟ. υɤ =П (Я), ɚ ɞɢɧɚ-

ɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ – ɡɚɜɢɫɢɦɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɚɜɬɨɦɨɛɢɥɹ 

ɬɚɤ ɠɟ ɨɬ ɫɤɨɪɨɫɬɢ ɟɝɨ ɞɜɢɠɟɧɢɹ, [3]:  

,      (1.23) 

ɝɞɟ: υw – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɚ, ɇ; 

Gn – ɩɨɥɧɵɣ ɜɟɫ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ,  

,     (1.24) 

Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ: 

,     (1.25) 

,      (1.26) 

,       (1.27) 

Ⱦɥɹ ɷɬɨɝɨ:  

, H      (1.28) 

 

1.7. Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ. 

Ɍɨɩɥɢɜɧɭɸ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɧɹɬɨ ɨɰɟɧɢɜɚɬɶ ɪɚɫɯɨɞɨɦ ɬɨɩ-

ɥɢɜɚ ɜ ɥɢɬɪɚɯ ɧɚ 100 ɤɦ ɩɪɨɣɞɟɧɧɨɝɨ ɩɭɬɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ 

ɚɫɮɚɥɶɬɨɜɨɦɭ ɲɨɫɫɟ ɫ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɨɣ: 

        ,         (1.29) 
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ɝɞɟ: Рe – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤȼɬ*ɱ,  

V – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ/ɱ; 

γɬ – ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɤɝ/ɥ  ( ɞɥɹ ɛɟɧɡɢɧɚ γɬ = 0,725 , ɞɥɹ ɞɢɡɟɥɶɧɨɝɨ 

“ɡɢɦɧɟɝɨ” ɬɨɩɥɢɜɚ γɬ = 0,84). 

ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ σe ɞɥɹ ɞɜɢɠɟɧɢɹ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɫ 

ɞɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɚɤ: 

     ɤȼɬ,      (1.30)   

ɝɞɟ: ψ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɦɦɚɪɧɨɝɨ ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  (ɨɬ ɚɫɮɚɥɶ-

ɬɚ ɞɨ ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɢ ψ = 0,02…0,045) ,[4] ; 

Ʉɜ*F - ɮɚɤɬɨɪ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɇ*ɫ2/ɦ2
; 

Gn – ɩɨɥɧɵɣ ɜɟɫ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɇ. 

V – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɤɦ/ɱ. 

ȼɟɥɢɱɢɧɭ Рe ɨɩɪɟɞɟɥɹɸɬ ɬɚɤ:  

        ,        (1.31) 

ɝɞɟ: Kn – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɥɢɹɸɳɢɣ ɧɚ ɜɟɥɢɱɢɧɭ РО  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨ-

ɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɝɪɚɮɢɤɚ – ɪɢɫɭ-

ɧɨɤ 6ɚ,  

KN  – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɥɢɹɸɳɢɣ ɧɚ ɜɟɥɢɱɢɧɭ Рe ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɜɢɜɚɟ-

ɦɨɣ ɞɜɢɝɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ – Ne, ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɝɪɚɮɢɤɚ – ɪɢɫɭɧɨɤ 1.2 ɛ. 

 
 

Ɋɢɫɭɧɨɤ 1.2 -  Ɂɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ʉn (К) ɢ ɄN (ɛ). 

ȼɟɥɢɱɢɧɭ ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ Чe  ɨɩɪɟɞɟɥɹɸɬ:  
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 , ɨɛ/ɦɢɧ      (1.32)  

ɝɞɟ: Тɬɪ – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ, ɧɚ ɩɪɹɦɨɣ ɩɟɪɟɞɚɱɟ Тɬɪ = i0.  

Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜɬɨɦɨɛɢɥɹ. 

№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪɚ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȼɟ-

ɥɢɱɢɧɚ Ɉɛɵɱ-
ɧɨɟ 

ɜ ɩɪɨ-
ɝɪɚɦɦɟ 

1. ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, - ɤ.ɜ.ɬ.  N 165 

2. ɇɨɦɢɧ. ɱɚɫɬɨɬɚ ɜɪɚɳɧɢɹ ɤ/ɜɚɥɚ - ɨɛ/ɦɢɧ.  H 2200 

3. ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ - ɤɝ.  M 11000 

4. Ʉ.ɩ.ɞ. ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ-  H3 0,9 

5. Ɋɚɞɢɭɫ ɜɟɞɭɳɢɯ ɤɨɥɟɫ - ɦ.  R 0,423 

6. Ʉɨɷɮɮ. ɞɥɹ ɪɚɫɱɟɬɚ ɦɨɳɧɨɫɬɢ,  C1 0,73 

7. Ʉɨɷɮɮ. ɞɥɹ ɪɚɫɱɟɬɚ ɦɨɳɧɨɫɬɢ,  C2 1,27 

8. ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤɜɬ.ɱ  G 230 

9. 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨ-
ɛɢɥɹ. 

 I1 35,2 

10. 
 I2 16,33 

11. 
 I3 7,58 

12. 
 I4 3,52 

13. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɱɟɧɢɸ ɚɜɬɨɦɨɛɢɥɹ, f F 0,017 

14. ɇɚɱɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, 
ɨɛ/ɦɢɧ.  H2 700 

15. Ʉɨɷɮɮ. ɭɱɟɬɚ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ  B 1,1 

16. 

Ɏɚɤɬɨɪ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ,   
 W 2,7 

17. ɉɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɝ/ɫɦ 3  G2 0,84 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.3, 

1.4,1.5, 1.6. 
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Ɋɢɫɭɧɨɤ 1.3 – Ɋɟɝɭɥɹɬɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ. 

 

 

 

Ɋɢɫɭɧɨɤ 1.4 – Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɤɚɫɚɬɟɥɶɧɨɣ ɫɢɥɵ ɬɹɝɢ ɢ ɫɢɥɵ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɬ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. 
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Ɋɢɫɭɧɨɤ 1.5 – Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɨɬ ɫɤɨɪɨɫɬɢ ɚɜ-

ɬɨɦɨɛɢɥɹ. 

  

Ɋɢɫɭɧɨɤ 16 – ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ.  
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2 ɗɋɄɂɁɇȺə ɄɈɆɉɈɇɈȼɄȺ ȺȼɌɈɆɈȻɂɅə  

 

2.1 ɉɪɟɞɩɨɫɵɥɤɢ ɦɨɞɟɪɧɢɡɚɰɢɢ.  

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɩɚɪɤɚ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-

ɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɟɞɥɚɝɚɟɬɫɹ  ɤɨɦɩɥɟɤɫɧɚɹ ɩɪɨɝɪɚɦɦɚ ɦɨɞɟɪɧɢɡɚɰɢɢ 

  ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɵɟ ɝɪɭɡɨɩɟɪɟɜɨɡɤɢ ɩɪɨɢɡɜɨ-

ɞɹɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ, ɪɟɡɤɨ ɜɫɬɚɟɬ ɜɨɩɪɨɫ ɩɨ ɛɵɫɬɪɨɦ ɢ ɤɚɱɟɫɬ-

ɜɟɧɧɨɦ ɩɪɨɜɟɞɟɧɢɟ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨ-

ɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɩɪɨɫɬɨɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɫɧɢɡɢɬɶ ɢɡɞɟɪɠɤɢ ɩɪɨɢɡ-

ɜɨɞɫɬɜɚ. 

ɋ ɷɬɨɣ ɰɟɥɶɸ ɡɚ ɛɚɡɨɜɭɸ ɦɨɞɟɥɶ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɨɝɪɭɡɨɱɧɨɝɨ ɭɫɬ-

ɪɨɣɫɬɜɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ȽȺɁ-3309. 

 

2.2. ɗɫɤɢɡɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ 

Ɂɚ ɛɚɡɨɜɭɸ ɦɨɞɟɥɶ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɨɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɥɚ-

ɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ȽȺɁ-3309, ɪɢɫɭɧɨɤ ɤɨɬɨɪɨɝɨ ɩɪɟɞ-

ɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

ɇɚ ɪɢɫɭɧɤɟ 2.1.- Ɉɛɳɢɣ ɜɢɞ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ 3309. 
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Ɍɚɛɥɢɰɚ 2.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɟɣ: 

ɉɚɪɚɦɟɬɪ ȽȺɁɨɧ ɧɟɤɫɬ ɉɪɨɟɤɬɢɪɭɟɦɵɣ 

Ɍɪɚɧɫɦɢɫɫɢɹ 5-ɫɬ. ɆɄɉɉ 4-ɫɬ. ɆɄɉɉ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬɨɧɧ 5 5,5 

ɋɧɚɪɹɠɟɧɧɵɣ ɜɟɫ ɚɜɬɨɦɨɛɢɥɹ, ɬɨɧɧ 3,7 5,5 

ȼɟɫ ɩɨɥɧɨɫɬɶɸ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨ-

ɛɢɥɹ, ɬɨɧɧ 

8,7 11 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɩɨɫɬɨɹɧ-

ɧɚɹ ɫɤɨɪɨɫɬɶ,  ɤɦ/ɱɚɫ 

110 100 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɬɪɚɫɫɚ), ɥ/ 100 ɤɦ 18 19 

Ɍɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɬɢɩɚ, ɞɢɫɤɨɜɚɹ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɬɢɩɚ, ɞɢɫɤɨɜɚɹ 

ɇɚɥɢɱɢɟ ɩɨɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟɬ ɞɚ 
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3. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɉɈȽɊɍɁɈɑɇɈȽɈ ɍɋɌɊɈɃɋɌȼȺ ȾɅə ȺȼɌɈ-

ɆɈȻɂɅə 

3.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɩɪɢɦɟɧɹɸɬ 

ɩɨɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 

3.1 ɢ 3.2. 

 

Ɋɢɫɭɧɨɤ 3.1 - Ƚɢɞɪɨɛɨɪɬ ɤɨɧɫɨɥɶɧɨɝɨ (ɪɵɱɚɠɧɨɝɨ) ɬɢɩɚ (ɦɨɞ. Ɇȼȼ 2000Ʉ 

ɝ/ɩ 2000 ɤɝ). 

 

Ɋɢɫɭɧɨɤ 3.2 - ɍɛɢɪɚɸɳɢɣɫɹ ɩɨɞ ɤɭɡɨɜ ɫɤɥɚɞɵɜɚɸɳɢɣɫɹ ɜɞɜɨɟ ɝɢɞɪɨɛɨɪɬ 

Ɇȼȼ 1500 KUГF ɝ/ɩ 1500 ɤɝ. 
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3.2 Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ ɩɨɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ 

 Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2673914, [15]. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɦɨɠɟɬ ɩɪɢɦɟ-

ɧɹɬɶɫɹ ɞɥɹ ɩɨɝɪɭɡɤɢ ɢɥɢ ɪɚɡɝɪɭɡɤɢ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ, 

ɜɨɞɧɨɝɨ, ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɉɈȾɔȿɆɇɂɄ 

ȾɅə ȽɊɍɁɈȼɂɄȺ ДUS 3291261 Ⱥ, ɨɩɭɛɥ. 13.12.1965 ɝ. Ж, ɫɨɞɟɪɠɚɳɢɣ ɜɟɪɬɢ-

ɤɚɥɶɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ ɫɨ ɲɬɨɤɨɦ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜ ɮɭɪɝɨɧɟ 

ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢ ɤɪɨɧɲɬɟɣɧɨɦ ɩɪɢɤɪɟɩɥɟɧ ɤ ɧɟɦɭ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɰɢ-

ɥɢɧɞɪ ɲɥɚɧɝɨɦ ɫɨɟɞɢɧɟɧ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɧɚɫɨɫɨɦ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɪɚɫɩɨɥɨ-

ɠɟɧ ɢ ɡɚɤɪɟɩɥɟɧ ɜ ɮɭɪɝɨɧɟ, ɩɪɢ ɷɬɨɦ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɧɚɫɨɫɟ ɭɫɬɚɧɨɜɥɟɧ ɪɵ-

ɱɚɝ ɫ ɪɭɤɨɹɬɤɨɣ, ɧɚ ɲɬɨɤɟ ɡɚɤɪɟɩɥɟɧ ɤɪɨɧɲɬɟɣɧ, ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɜɪɚɳɟɧɢɹ ɜɨɤɪɭɝ ɨɫɢ ɲɬɨɤɚ, ɩɪɢ ɷɬɨɦ ɧɚ ɤɪɨɧɲɬɟɣɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞɴɟɦɧɵɟ 

ɩɨɥɤɢ ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɞɥɹ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɩɨɞɴɟɦɧɵɟ ɩɨɥɤɢ ɫ 

ɤɪɨɧɲɬɟɣɧɚɦɢ ɩɨɜɨɪɚɱɢɜɚɸɬ ɜɨɤɪɭɝ ɨɫɢ ɲɬɨɤɚ ɢ ɜɵɜɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɮɭɪɝɨɧɚ, 

ɩɨɫɥɟ ɱɟɝɨ ɨɩɭɫɤɚɸɬ ɲɬɨɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɧɚɫɨɫɚ ɫ ɤɪɨɧɲɬɟɣɧɨɦ ɢ ɩɨɥɤɚɦɢ, 

ɩɨɫɥɟ ɱɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɝɪɭɡ ɧɚ ɩɨɞɴɟɦɧɵɯ ɩɨɥɤɚɯ ɢ ɡɚɬɟɦ ɝɪɭɡɱɢɤ ɜ ɮɭɪɝɨɧɟ 

ɚɜɬɨɦɨɛɢɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɚɱɟɧɢɟ ɪɵɱɚɝɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɧɚɫɨɫɚ ɢ ɬɟɦ ɫɚɦɵɦ 

ɩɟɪɟɦɟɳɚɟɬ ɲɬɨɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɧɚɫɨɫɚ ɜɦɟɫɬɟ ɫ ɤɪɨɧɲɬɟɣɧɨɦ, ɩɨɞɴɟɦɧɵɦɢ 

ɩɨɥɤɚɦɢ ɢ ɝɪɭɡɨɦ ɞɨ ɩɪɟɜɵɲɟɧɢɹ ɢɦɢ ɭɪɨɜɧɹ ɩɨɥɚ ɮɭɪɝɨɧɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɜɨɪɚ-

ɱɢɜɚɸɬ ɤɪɨɧɲɬɟɣɧ ɫ ɩɨɥɤɚɦɢ ɢ ɝɪɭɡɨɦ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨ ɮɭɪɝɨɧɚ ɢ ɪɚɡɝɪɭɠɚɸɬ 

ɢɯ. 

Ɉɫɧɨɜɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɨɬɨɬɢɩɚ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɢɤɚ ɜ ɮɭɪɝɨɧɟ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢ ɧɟ-

ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɜ ɨɬɤɪɵɬɵɟ ɤɭɡɨɜɚ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɛɨɪɬɚɦɢ, ɤɪɨɦɟ ɬɨɝɨ ɜ ɮɭɪɝɨɧɟ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢɡɜɟɫɬɧɵɣ 

ɩɨɞɴɟɦɧɢɤ ɡɚɧɢɦɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɢ ɨɛɴɟɦɚ, ɤɨɬɨɪɚɹ 

ɭɯɨɞɢɬ ɧɚ ɟɝɨ ɪɚɡɦɟɳɟɧɢɟ ɢ ɪɚɡɦɟɳɟɧɢɟ ɝɪɭɡɱɢɤɚ, ɤɨɬɨɪɵɣ ɩɭɬɟɦ ɤɚɱɚɧɢɹ ɪɵ-

ɱɚɝɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɞɴɟɦ ɝɪɭɡɚ, ɱɬɨ ɬɚɤɠɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟ-
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ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ. 

Ɂɚɞɚɱɟɣ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɭɫɬɪɚɧɟɧɢɟ ɧɟɞɨɫɬɚɬɤɨɜ ɩɪɨɬɨɬɢɩɚ. 

Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨ-

ɫɬɢ ɩɨɞɴɟɦɚ ɢɥɢ ɨɩɭɫɤɚɧɢɹ ɝɪɭɡɚ ɩɪɢ ɩɨɝɪɭɡɤɟ-ɪɚɡɝɪɭɡɤɟ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢ-

ɥɟɣ ɤɚɤ ɫ ɮɭɪɝɨɧɚɦɢ, ɬɚɤ ɢ ɫ ɛɨɪɬɨɜɵɦɢ ɤɭɡɨɜɚɦɢ, ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-

ɧɨɫɬɢ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɍɤɚɡɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɢɡɨɛɪɟɬɟɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, 

ɱɬɨ ɡɚɹɜɥɟɧ ɫɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ ɝɪɭɡɚ ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɝɪɭɡ ɧɚ ɩɨɞɴɟɦɧɨɣ 

ɩɨɥɤɟ ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɟɪɟɦɟɳɚɸɬ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɤɪɨɧ-

ɲɬɟɣɧ ɷɬɨɣ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ ɫ ɝɪɭɡɨɦ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨ 

ɨɬɤɢɞɵɜɚɸɬ ɛɨɪɬ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɰɟɩɵ ɩɨɞɴɟɦɧɨ-

ɫɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɨɞɹɬ ɡɚ ɜɟɪɯɧɢɣ ɫɪɟɡ ɛɨɪɬɚ ɢ ɬɟɦ ɫɚɦɵɦ ɧɚ ɧɟɝɨ ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɟ ɭɫ-

ɬɚɧɚɜɥɢɜɚɸɬ ɝɪɭɡ, ɡɚɬɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ ɩɨɞɤɥɸɱɚɸɬ ɤ ɛɨɪɬɨɜɨɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɩɪɢ ɷɬɨɦ ɨɧ ɩɪɢɜɨɞɢɬ ɜɨ ɜɪɚɳɟɧɢɟ ɜɢɧɬɨɜɨɣ 

ɫɬɟɪɠɟɧɶ, ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɡɶɛɨɜɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ 

ɤɪɨɧɲɬɟɣɧɟ ɢ ɬɟɦ ɫɚɦɵɦ ɩɟɪɟɦɟɳɚɟɬ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɤɪɨɧɲɬɟɣɧ ɫ ɩɨɞɴɟɦɧɨɣ 

ɩɨɥɤɨɣ, ɝɪɭɡɨɦ ɢ ɤɚɪɟɬɤɚɦɢ ɜɞɨɥɶ ɧɚɩɪɚɜɥɹɸɳɢɯ, ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɚɪɟɬɤɚɦɢ 

ɤɨɧɰɟɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɞɚɬɱɢɤɢ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɤɚɪɟɬɨɤ ɮɨɪɦɢɪɭɸɬ ɢ 

ɩɟɪɟɞɚɸɬ ɜ ɩɪɢɜɨɞɧɨɣ ɛɥɨɤ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɬɤɥɸɱɚɸɬ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ ɨɬ ɛɨɪɬɨɜɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɚɜɬɨɦɨɛɢɥɹ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɥɟɜɨɝɨ 

ɢɥɢ ɩɪɚɜɨɝɨ ɜɪɚɳɟɧɢɹ ɜɢɧɬɨɜɨɝɨ ɫɬɟɪɠɧɹ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɛɨɪɬɭ 

ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɪɠɧɢ ɤɪɨɧɲɬɟɣɧɚ ɨɞɟɜɚɸɬ ɫɬɚɤɚɧɵ 

ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣ-

ɫɬɜɚ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɪɠɧɢ ɤɪɨɧɲɬɟɣɧɚ ɨɞɟɜɚɸɬ ɫɬɚ-

ɤɚɧɵ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ. 
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ɇɚ ɪɢɫɭɧɤɟ 3.3ɚ ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɜɢɞɚ ɫɩɟɪɟɞɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɴɟɦɧɨ-

ɫɩɭɫɤɨɜɨɝɨ ɞɥɹ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɫɩɨɫɨɛ. 

ɇɚ ɪɢɫɭɧɤɟ 3.3ɛ ɩɨɤɚɡɚɧ ɜɢɞ ɫɛɨɤɭ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɝɨ ɞɥɹ 

ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. ɇɚ ɪɢɫɭɧɤɟ 3.3ɜ ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɭɫɬɪɨɣɫɬɜɚ 

ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɝɨ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ. 

 

  

ɚ ɛ ɜ 

Ɋɢɫɭɧɨɤ 3.3 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2673914 

ɇɚ ɮɢɝɭɪɚɯ ɨɛɨɡɧɚɱɟɧɨ: 1 - ɉ-ɨɛɪɚɡɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ, 2 - ɛɨɥɬɨɜɵɟ ɫɨ-

ɟɞɢɧɟɧɢɹ, 3 - ɭɝɨɥɤɢ, 4 - ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɩɥɚɫɬɢɧɚ, 5 - ɩɪɢɜɨɞɧɨɣ ɛɥɨɤ, 6 - ɩɟ-

ɪɟɤɥɸɱɚɬɟɥɶ, 7 - ɩɨɞɲɢɩɧɢɤɢ, 8 - ɜɢɧɬɨɜɨɣ ɫɬɟɪɠɟɧɶ, 9 - ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚ-

ɬɟɥɶ, 10 - ɡɚɳɢɬɧɵɣ ɤɨɠɭɯ, 11 - ɤɚɪɟɬɤɢ, 12 - ɩɨɞɜɢɠɧɵɣ ɤɪɨɧɲɬɟɣɧ, 13 - ɜɟɪ-

ɬɢɤɚɥɶɧɵɟ ɫɬɟɪɠɧɢ, 14 - ɫɬɚɤɚɧɵ, 15 - ɩɨɞɴɟɦɧɚɹ ɩɨɥɤɚ, 16 - ɫɢɥɨɜɵɟ ɭɝɨɥɤɢ, 17 

- ɞɚɬɱɢɤ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ, 18 - ɤɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ, 19 - ɡɚɰɟɩɵ, 20 - 

ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, 21 - ɲɚɪɧɢɪɵ ɞɥɹ ɛɨɪɬɚ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨ-

ɛɢɥɹ, 22 - ɛɨɪɬ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɢɡɨɛɪɟɬɟɧɢɹ. 

ɋɩɨɫɨɛ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ ɝɪɭɡɨɜ ɜ ɝɪɭɡɨɜɵɟ ɨɬɫɟɤɢ ɬɪɚɧɫɩɨɪɬɚ (ɚɜɬɨɦɨ-

ɛɢɥɶɧɨɝɨ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ, ɜɨɡɞɭɲɧɨɝɨ ɢɥɢ ɩɥɚɜɚɬɟɥɶɧɨɝɨ ɫɭɞɧɚ) ɦɨɠɟɬ 
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ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɨɞɧɨɦ ɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɪɟɚ-

ɥɢɡɚɰɢɢ ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɞɜɟ ɉ-ɨɛɪɚɡɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ 1, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨ-

ɠɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ ɧɚ ɧɟɤɨɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ 

ɨɫɧɨɜɚɧɢɹ ɧɚɩɪɚɜɥɹɸɳɢɯ 1 ɨɛɪɚɳɟɧɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ. ɋɜɟɪɯɭ ɤ 

ɨɫɧɨɜɚɧɢɹɦ ɧɚɩɪɚɜɥɹɸɳɢɯ 1 ɛɨɥɬɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ 2 ɩɪɢɤɪɟɩɥɟɧɵ ɭɝɨɥɤɢ 

3 ɞɥɹ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɩɥɚɫɬɢɧɵ 4, ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɣ ɛɨɥɬɨɜɵɦɢ ɫɨɟɞɢ-

ɧɟɧɢɹɦɢ 2 ɩɪɢɤɪɟɩɥɟɧ ɩɨɞɲɢɩɧɢɤ 7. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɫɧɨɜɚɧɢɹ ɧɚɩɪɚɜɥɹɸɳɢɯ 

1 ɜɵɩɨɥɧɟɧɵ ɛɨɥɟɟ ɞɥɢɧɧɵɦɢ, ɱɟɦ ɢɯ ɛɨɤɨɜɵɟ ɫɬɨɪɨɧɵ, ɩɪɢ ɷɬɨɦ ɜ ɞɚɧɧɨɦ 

ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɹɦɢ ɧɚɩɪɚɜɥɹɸɳɢɯ 1 ɛɨɥɬɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ 2 

ɩɪɢɤɪɟɩɥɟɧ ɩɪɢɜɨɞɧɨɣ ɛɥɨɤ 5, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 6. ɋɜɟɪɯɭ 

ɩɨ ɰɟɧɬɪɭ ɩɪɢɜɨɞɧɨɝɨ ɛɥɨɤɚ 5 ɫɨɨɫɧɨ ɩɨɞɲɢɩɧɢɤɭ 7 ɩɥɚɬɢɧɵ 4 ɛɨɥɬɨɜɵɦɢ ɫɨ-

ɟɞɢɧɟɧɢɹɦɢ 2 ɩɪɢɤɪɟɩɥɟɧ ɜɬɨɪɨɣ ɩɨɞɲɢɩɧɢɤ 7. ȼ ɩɨɞɲɢɩɧɢɤɚɯ 7 ɭɫɬɚɧɨɜɥɟɧ 

ɜɢɧɬɨɜɨɣ ɫɬɟɪɠɟɧɶ 8, ɤɨɬɨɪɵɣ ɜ ɩɪɢɜɨɞɧɨɦ ɛɥɨɤɟ 5 ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧ ɫ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɧɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɞɜɢɝɚɬɟɥɟɦ 9, ɩɨɜɟɪɯ ɤɨɬɨɪɨɝɨ ɢ ɩɪɢɜɨɞ-

ɧɨɝɨ ɛɥɨɤɚ 5 ɭɫɬɚɧɨɜɥɟɧ ɡɚɳɢɬɧɵɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɠɭɯ 10. ȼ ɧɚɩɪɚɜɥɹɸɳɢɯ 

1 ɭɫɬɚɧɨɜɥɟɧɵ ɤɚɪɟɬɤɢ 11, ɤ ɤɨɬɨɪɵɦ ɭɝɨɥɤɚɦɢ 3 ɢ ɛɨɥɬɨɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ 2 

ɩɪɢɤɪɟɩɥɟɧ ɤɪɨɧɲɬɟɣɧ 12 ɫ 2 ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɟɪɠɧɹɦɢ 13, ɧɚ ɤɨɬɨɪɵɟ ɧɚɞɟɬɵ 

ɫɬɚɤɚɧɵ 14 ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ 15, ɩɪɢ ɷɬɨɦ ɦɟɠɞɭ ɫɬɚɤɚɧɚɦɢ 14 ɢ ɩɨɥɤɨɣ 15 ɭɫ-

ɬɚɧɨɜɥɟɧɵ ɫɢɥɨɜɵɟ ɭɝɨɥɤɢ 16. ȼ ɩɨɞɜɢɠɧɨɦ ɤɪɨɧɲɬɟɣɧɟ 12 ɜɵɩɨɥɧɟɧɨ ɨɬɜɟɪ-

ɫɬɢɟ ɫ ɪɟɡɶɛɨɣ ɨɬɜɟɬɧɨɣ ɪɟɡɶɛɟ ɜɢɧɬɨɜɨɝɨ ɫɬɟɪɠɧɹ 8, ɩɪɢ ɷɬɨɦ ɜɢɧɬɨɜɨɣ ɫɬɟɪ-

ɠɟɧɶ 8 ɜɤɪɭɱɟɧ ɜ ɞɚɧɧɨɟ ɨɬɜɟɪɫɬɢɟ. ɋɜɟɪɯɭ ɜ ɨɞɧɨɣ ɢɡ ɧɚɩɪɚɜɥɹɸɳɢɯ 1 ɭɫɬɚ-

ɧɨɜɥɟɧ ɞɚɬɱɢɤ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɤɚɪɟɬɨɤ 17, ɤɨɧɰɟɜɢɤ 18 ɤɨɬɨɪɨɝɨ ɨɛɪɚɳɟɧ 

ɜɧɢɡ, ɩɪɢ ɷɬɨɦ ɜ ɩɪɢɜɨɞɧɨɦ ɛɥɨɤɟ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟ-

ɧɢɹ ɤɚɪɟɬɨɤ 17, ɤɨɧɰɟɜɢɤ 18 ɤɨɬɨɪɨɝɨ ɨɛɪɚɳɟɧ ɜɜɟɪɯ. ɋ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ ɨɫ-

ɧɨɜɚɧɢɣ 1 ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɰɟɩɵ 19, ɤɨɬɨɪɵɟ ɨɛɪɚɳɟɧɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɟɧɧɭɸ 

ɫɬɨɪɨɧɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ 15. Ⱦɚɬɱɢɤɢ 17 ɩɨɞɤɥɸɱɟɧɵ ɤ ɩɪɢɜɨɞ-

ɧɨɦɭ ɛɥɨɤɭ 5, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɨɬ ɞɜɢɝɚɬɟɥɹ 9 ɩɨ ɭɩɪɚɜ-

ɥɹɸɳɟɦɭ ɫɢɝɧɚɥɭ, ɩɪɢ ɷɬɨɦ ɩɪɢɜɨɞɧɨɣ ɛɥɨɤ 5 ɩɨɞɤɥɸɱɟɧ ɤ ɛɨɪɬɨɜɨɣ ɷɥɟɤɬɪɢ-

ɱɟɫɤɨɣ ɫɟɬɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ 9. 
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ɉɪɢ ɩɨɝɪɭɡɤɟ-ɪɚɡɝɪɭɡɤɟ ɛɨɪɬɨɜɨɝɨ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɜ ɠɟɥɟɡ-

ɧɨɞɨɪɨɠɧɵɣ ɜɚɝɨɧ, ɧɚ ɛɨɪɬ ɩɥɚɜɚɬɟɥɶɧɨɝɨ ɢɥɢ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ, ɡɚɹɜɥɟɧɧɨɟ 

ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ȿɫɥɢ ɭɫɬɪɨɣɫɬɜɨ ɤɪɟɩɢɬɫɹ ɤ ɚɜɬɨɦɨɛɢɥɸ, ɱɬɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɬɤɢɞɵɜɚɸɬ 

ɛɨɪɬ 22 ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɰɟɩɵ 19 ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɨɞɹɬ 

ɡɚ ɜɟɪɯɧɢɣ ɫɪɟɡ ɛɨɪɬɚ 22 ɢ ɬɟɦ ɫɚɦɵɦ ɧɚ ɧɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɚɹɜɥɟɧɧɨɟ ɩɨɞɴ-

ɟɦɧɨ-ɫɩɭɫɤɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɚ ɟɫɥɢ ɭɫɬɪɨɣɫɬɜɨ ɫɬɚɜɢɬɫɹ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ 

ɜɚɝɨɧ, ɛɨɪɬ ɩɥɚɜɚɬɟɥɶɧɨɝɨ ɢɥɢ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ, ɬɨ ɫɪɚɡɭ ɡɚɰɟɩɵ 19 ɭɫɬɪɨɣɫɬ-

ɜɚ ɡɚɜɨɞɹɬ ɡɚ ɜɟɪɯɧɢɣ ɫɪɟɡ ɛɨɪɬɚ 22. ɉɨɫɥɟ ɱɟɝɨ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɪɠɧɢ 13 

ɩɨɞɜɢɠɧɨɝɨ ɤɪɨɧɲɬɟɣɧɚ 12 ɨɞɟɜɚɸɬ ɫɬɚɤɚɧɵ 14 ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ 15 ɢ ɩɨɞ-

ɤɥɸɱɚɸɬ ɩɪɢɜɨɞɧɨɣ ɛɥɨɤ 5 ɤ ɛɨɪɬɨɜɨɣ ɫɟɬɢ ɚɜɬɨɦɨɛɢɥɹ. ɉɨɫɥɟ ɱɟɝɨ ɧɚ ɩɨɞɴɟɦ-

ɧɨɣ ɩɨɥɤɟ 15 ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɝɪɭɡ, ɡɚɬɟɦ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 6 ɩɟɪɟɜɨɞɹɬ ɜ ɩɨɥɨɠɟ-

ɧɢɟ ɩɨɞɴɟɦɚ ɝɪɭɡɚ ɢ ɩɨɞɤɥɸɱɚɸɬ ɞɜɢɝɚɬɟɥɶ 9 ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɛɨɪɬɨɜɨɣ ɫɟɬɢ 

ɚɜɬɨɦɨɛɢɥɹ, ɫɭɞɧɚ ɢɥɢ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɤɨɧɬɚɤɬɧɵɯ ɩɪɨɜɨɞɨɜ ɠɟɥɟɡɧɨɣ ɞɨɪɨ-

ɝɢ, ɩɪɢ ɷɬɨɦ ɞɜɢɝɚɬɟɥɶ 9 ɩɪɢɜɨɞɢɬ ɜɨ ɜɪɚɳɟɧɢɟ ɜɢɧɬɨɜɨɣ ɫɬɟɪɠɟɧɶ 8, ɤɨɬɨɪɵɣ 

ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɡɶɛɨɜɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɤɪɨɧɲɬɟɣɧɟ 12 ɢ ɧɚ-

ɱɢɧɚɟɬ ɟɝɨ ɜɦɟɫɬɟ ɫ ɤɚɪɟɬɤɚɦɢ 11 ɩɟɪɟɞɜɢɝɚɬɶ ɜɞɨɥɶ ɧɚɩɪɚɜɥɹɸɳɢɯ 1 ɞɨ ɞɨɫɬɢ-

ɠɟɧɢɹ ɤɚɪɟɬɤɚɦɢ ɤɨɧɰɟɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 18 ɞɚɬɱɢɤɚ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 17, 

ɤɨɬɨɪɵɣ ɩɨɫɵɥɚɟɬ ɫɢɝɧɚɥ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɪɢɜɨɞɧɨɣ ɛɥɨɤ 5 ɢ ɨɬɤɥɸɱɚɟɬ ɞɜɢɝɚ-

ɬɟɥɶ 9. 

ɉɨɫɥɟ ɩɨɞɴɟɦɚ ɝɪɭɡ ɫ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ 15 ɩɟɪɟɜɨɞɹɬ ɜɨ ɜɧɭɬɪɟɧɧɸɸ 

ɱɚɫɬɶ ɤɭɡɨɜɚ (ɛɨɪɬɚ ɫɭɞɧɚ ɢɥɢ ɜɚɝɨɧɚ) ɢ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɨɩɭɫɤɚɧɢɟ ɩɨɞɜɢɠɧɨɝɨ ɤɪɨɧɲɬɟɣɧɚ 12 ɫ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɨɣ 15. 

Ɂɚɹɜɥɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɛɥɚɞɚɟɬ ɧɟɛɨɥɶɲɢɦɢ ɦɚɫɫɚ-ɝɚɛɚɪɢɬɧɵɦɢ ɩɨɤɚɡɚ-

ɬɟɥɹɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɟɦ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨ-

ɝɪɭɡɤɭ-ɪɚɡɝɪɭɡɤɭ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɪɚɡɧɵɦɢ ɤɭɡɨɜɚɦɢ, ɩɪɢ ɷɬɨɦ ɡɚ ɫɱɟɬ 

ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɜɢɧɬɨɜɨɣ ɩɟɪɟɞɚɱɢ ɞɥɹ ɩɨɞɴɟɦɚ ɩɨɥɤɢ 

15 ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ. 

1. ɋɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ ɝɪɭɡɚ ɜ ɤɭɡɨɜ ɝɪɭɡɨɜɨɝɨ ɚɜ-
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ɬɨɦɨɛɢɥɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɝɪɭɡ ɧɚ ɩɨɞɴɟɦɧɨɣ ɩɨɥ-

ɤɟ ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɟɪɟɦɟɳɚɸɬ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɤɪɨɧɲɬɟɣɧ 

ɷɬɨɣ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ ɫ ɝɪɭɡɨɦ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɬɤɢ-

ɞɵɜɚɸɬ ɛɨɪɬ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɰɟɩɵ ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɨɞɹɬ ɡɚ ɜɟɪɯɧɢɣ ɫɪɟɡ ɛɨɪɬɚ ɢ ɬɟɦ ɫɚɦɵɦ ɧɚ ɧɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɨɞɴɟɦɧɨ-ɫɩɭɫɤɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɟ ɭɫɬɚɧɚɜɥɢɜɚ-

ɸɬ ɝɪɭɡ, ɡɚɬɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ ɩɨɞɤɥɸɱɚɸɬ ɤ ɛɨɪɬɨɜɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɫɟɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɩɪɢ ɷɬɨɦ ɨɧ ɩɪɢɜɨɞɢɬ ɜɨ ɜɪɚɳɟɧɢɟ ɜɢɧɬɨɜɨɣ ɫɬɟɪɠɟɧɶ, ɤɨɬɨ-

ɪɵɣ ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɡɶɛɨɜɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɤɪɨɧɲɬɟɣɧɟ ɢ 

ɬɟɦ ɫɚɦɵɦ ɩɟɪɟɦɟɳɚɟɬ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɤɪɨɧɲɬɟɣɧ ɫ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɨɣ, ɝɪɭɡɨɦ 

ɢ ɤɚɪɟɬɤɚɦɢ ɜɞɨɥɶ ɧɚɩɪɚɜɥɹɸɳɢɯ, ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɚɪɟɬɤɚɦɢ ɤɨɧɰɟɜɵɯ ɜɵ-

ɤɥɸɱɚɬɟɥɟɣ ɞɚɬɱɢɤɢ ɤɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɤɚɪɟɬɨɤ ɮɨɪɦɢɪɭɸɬ ɢ ɩɟɪɟɞɚɸɬ ɜ 

ɩɪɢɜɨɞɧɨɣ ɛɥɨɤ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɬɤɥɸɱɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɞɜɢɝɚɬɟɥɶ ɨɬ ɛɨɪɬɨɜɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɚɜɬɨɦɨɛɢɥɹ. 

2. ɋɩɨɫɨɛ ɩɨ ɩ. 1, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ ɜɵ-

ɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɥɟɜɨɝɨ ɢɥɢ ɩɪɚɜɨɝɨ ɜɪɚɳɟɧɢɹ ɜɢɧɬɨɜɨɝɨ ɫɬɟɪɠɧɹ. 

3. ɋɩɨɫɨɛ ɩɨ ɩ. 1, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɩɨɞɴɟɦɧɨ-

ɫɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɛɨɪɬɭ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɪɠ-

ɧɢ ɤɪɨɧɲɬɟɣɧɚ ɧɚɞɟɜɚɸɬ ɫɬɚɤɚɧɵ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ. 

4. ɋɩɨɫɨɛ ɩɨ ɩ. 1, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɴɟɦɧɨ-

ɫɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɪɠɧɢ ɤɪɨɧ-

ɲɬɟɣɧɚ ɧɚɞɟɜɚɸɬ ɫɬɚɤɚɧɵ ɩɨɞɴɟɦɧɨɣ ɩɨɥɤɢ. 

 

Ɉɛɡɨɪ ɩɚɬɟɧɬɚ № 176375, Д15]. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɩɨɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɞɥɹ ɡɚɯɜɚɬɚ ɢɡ ɤɚɝɚ-

ɬɨɜ ɫɜɟɤɥɵ, ɟɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɩɨɝɪɭɡɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɨɬɤɪɵɬɵɟ ɠɟ-

ɥɟɡɧɨɞɨɪɨɠɧɵɟ ɜɚɝɨɧɵ. 

ɇɚ ɪɢɫɭɧɤɟ 3.4ɚ ɢɡɨɛɪɚɠɟɧɨ ɩɨɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɚɜɬɨɦɨɛɢɥɟ, ɜɢɞ 

ɫɛɨɤɭ, ɜ ɰɢɤɥɟ ɡɚɯɜɚɬɚ ɝɪɭɡɚ; ɧɚ ɪɢɫɭɧɤɟ 3.4ɛ ɬɨ ɠɟ, ɜ ɦɨɦɟɧɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
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ɝɪɭɡɚ; ɧɚ ɪɢɫɭɧɤɟ 3.4ɜ ɬɨ ɠɟ, ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɤɨɜɲɚ; ɧɚ ɪɢɫɭɧɤɟ 3.4ɝ ɭɫɬɪɨɣɫɬɜɨ ɫ 

ɪɚɫɤɪɵɬɵɦɢ ɱɟɥɸɫɬɹɦɢ ɢ ɨɬɫɟɤɚɬɟɥɹɦɢ, ɜɢɞ ɫɜɟɪɯɭ; ɧɚ ɪɢɫɭɧɤɟ 3.4ɞ ɬɨ ɠɟ, ɫ 

ɡɚɤɪɵɬɵɦɢ ɱɟɥɸɫɬɹɦɢ ɢ ɨɬɫɟɤɚɬɟɥɹɦɢ, ɜɢɞ ɫɜɟɪɯɭ. 

 

ɚ 

 

ɛ 

 

 
 

ɜ ɝ ɞ 

Ɋɢɫɭɧɨɤ  3.4 - ɋɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 176375. 
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Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2477233 

ɇɚɫɬɨɹɳɟɟ ɢɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɩɪɚɜɥɹɸɳɟɦɭ ɛɥɨɤɭ ɞɥɹ ɪɟɝɭɥɢ-

ɪɭɟɦɨɝɨ ɩɨ ɜɵɫɨɬɟ ɩɨɝɪɭɡɨɱɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɫ ɭɞɟɪɠɢɜɚɸɳɟɣ ɱɚ-

ɫɬɶɸ, ɧɚ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɡɚɤɪɟɩɥɹɬɶɫɹ ɩɨɝɪɭɡɨɱɧɨɟ ɨɫɧɨɜɚɧɢɟ, ɢ ɫ ɧɚɩɪɚɜɥɹɸ-

ɳɟɣ, ɜɞɨɥɶ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɫɦɟɳɚɬɶɫɹ ɭɞɟɪɠɢɜɚɸɳɚɹ ɱɚɫɬɶ ɢɡ ɧɢɠɧɟɝɨ ɩɨɥɨ-

ɠɟɧɢɹ ɜ ɫɚɦɨɟ ɜɟɪɯɧɟɟ ɩɨɥɨɠɟɧɢɟ. 

 

 
 

 

ɚ ɛ ɜ 

Ɋɢɫɭɧɨɤ 3.5 - ɋɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2477233 

 

 

Ƚɪɭɡɨɜɚɹ ɩɥɚɬɮɨɪɦɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ, 

ɨɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2703413, [15]. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɜ ɱɚ-

ɫɬɧɨɫɬɢ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɪɚɡɝɪɭɡɤɢ ɝɪɭɡɨɜ ɜ ɪɭɥɨɧɚɯ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɣ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɹɜɥɹɸɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɬɨ, ɱɬɨ ɟɟ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɪɭɥɨɧɨɜ ɫɟɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɚɫɬɢɱɧɨ ɢɡ-ɡɚ 

ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ ɫɩɪɟɫɫɨɜɚɧɧɨɝɨ ɫɟɧɚ, ɜɨ-ɜɬɨɪɵɯ, ɨɬɫɭɬɫɬɜɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ 
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ɭɫɬɪɨɣɫɬɜɚ, ɫɧɢɠɚɸɳɢɟ ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɢ ɩɨɜɪɟɠɞɚɟɦɨɫɬɶ ɪɭɥɨɧɨɜ ɫɟɧɚ ɩɪɢ ɢɯ 

ɜɵɝɪɭɡɤɟ ɢɡ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɭɥɨɧɵ ɫɟɧɚ, 

ɭɩɚɤɨɜɚɧɧɵɟ, ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɭɸ ɩɥɟɧɤɭ, ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɬɪɚɧɫɩɨɪɬɢ-

ɪɨɜɤɢ ɨɩɢɪɚɸɬɫɹ ɧɚ ɛɨɤɨɜɨɣ ɛɨɪɬ, ɢɦɟɸɳɢɣ ɧɟɛɨɥɶɲɭɸ ɬɨɥɳɢɧɭ, ɱɬɨ ɜɥɢɹɟɬ 

ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɭɥɨɧɚ ɧɚ ɛɨɪɬ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɩɪɟɞɟɥɶ-

ɧɨ ɞɨɩɭɫɬɢɦɨɟ ɧɚ ɪɚɡɪɵɜ ɭɩɚɤɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

  

 

 

Ɋɢɫɭɧɨɤ 3.6 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № 2703413. 

ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. 

Ɂɚɞɚɱɢ ɢɡɨɛɪɟɬɟɧɢɹ - ɫɨɡɞɚɧɢɟ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɟɪɟɜɨɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ ɢ ɜɵɝɪɭɡɤɢ ɢɯ ɢɡ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ. 
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Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ - ɫɧɢɠɟɧɢɟ ɫɬɟɩɟɧɢ ɩɨɜɪɟɠɞɟɧɢɹ ɭɩɚɤɨɜɨɱɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɪɭɥɨɧɨɜ ɫɟɧɚ ɩɪɢ ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɜɵɝɪɭɡɤɟ ɢɡ ɝɪɭɡɨɜɨɣ ɩɥɚɬ-

ɮɨɪɦɵ. 

ɍɤɚɡɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɡɨɛɪɟɬɟɧɢɹ ɞɨɫ-

ɬɢɝɚɟɬɫɹ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɨɣ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɪɭɥɨɧɨɜ 

ɫɟɧɚ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɧɟɩɨɞɜɢɠɧɨɝɨ ɩɟɪɟɞɧɟɝɨ, ɞɜɭɯ ɨɬɤɢɞɧɵɯ ɛɨɤɨɜɵɯ ɢ ɡɚɞɧɟɝɨ 

ɛɨɪɬɨɜ, ɩɨɥɚ, ɧɚɩɪɚɜɥɹɸɳɢɯ, ɩɨɞɜɢɠɧɨɝɨ ɛɪɭɫɚ, ɩɪɭɠɢɧ, ɝɢɛɤɢɯ ɫɜɹɡɟɣ, ɦɟɯɚ-

ɧɢɡɦɚ ɮɢɤɫɚɰɢɢ, ɪɭɤɨɹɬɤɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɝɪɭɡɤɨɣ ɢ ɨɛɜɨɞɧɵɯ ɪɨɥɢɤɨɜ, ɩɪɢ 

ɷɬɨɦ ɧɚ ɤɚɠɞɨɦ ɨɬɤɢɞɧɨɦ ɛɨɤɨɜɨɦ ɛɨɪɬɭ ɭɫɬɚɧɨɜɥɟɧɚ ɫ ɩɨɦɨɳɶɸ ɤɪɨɧɲɬɟɣɧɨɜ 

ɨɩɨɪɧɚɹ ɞɨɫɤɚ, ɩɥɨɫɤɨɫɬɶ Ⱥ ɤɨɬɨɪɨɣ ɫɨɜɩɚɞɚɟɬ ɫ ɨɛɪɚɡɭɸɳɟɣ ɩɪɹɦɨɣ Ȼ ɰɢɥɢɧ-

ɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɭɥɨɧɚ ɫɟɧɚ ɩɪɢ ɟɝɨ ɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɨɠɟɧɢɢ, ɩɪɢ ɷɬɨɦ 

ɩɥɨɫɤɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ȼ ɨɩɨɪɧɨɣ ɞɨɫɤɢ ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ 

ɩɥɨɫɤɨɫɬɢ Ƚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɨɬɤɢɞɧɨɝɨ ɛɨɤɨɜɨɝɨ ɛɨɪɬɚ, ɚ ɫɨɟɞɢɧɟɧɢɟ 

ɩɥɨɫɤɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ȼ ɫ ɩɥɨɫɤɨɫɬɶɸ Ⱥ ɨɩɨɪɧɨɣ ɞɨɫɤɢ ɜɵɩɨɥ-

ɧɟɧɨ ɩɨ ɞɭɝɟ; ɤ ɩɨɥɭ, ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɟɝɨ ɨɫɢ, ɢ ɤ ɧɟɩɨɞɜɢɠɧɨɦɭ ɩɟɪɟɞɧɟɦɭ ɛɨɪ-

ɬɭ ɡɚɤɪɟɩɥɟɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɳɢɬ, ɢɦɟɸɳɢɣ ɩɪɨɪɟɡɢ ɞɥɹ ɩɪɨɯɨɞɚ ɩɪɭɠɢɧ. 

ɋɭɳɟɫɬɜɟɧɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɡɚɹɜɥɟɧɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ, ɹɜɥɹɸɬɫɹ: 

- ɦɨɧɬɚɠ ɧɚ ɤɚɠɞɨɦ ɨɬɤɢɞɧɨɦ ɛɨɤɨɜɨɦ ɛɨɪɬɭ ɫ ɩɨɦɨɳɶɸ ɤɪɨɧɲɬɟɣɧɨɜ 

ɨɩɨɪɧɨɣ ɞɨɫɤɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɟ ɩɥɨɫɤɨɫɬɶ Ⱥ ɫɨɜɩɚɞɚɥɚ ɫ ɨɛɪɚɡɭɸɳɟɣ 

ɩɪɹɦɨɣ Ȼ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɭɥɨɧɚ ɫɟɧɚ ɩɪɢ ɟɝɨ ɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɨ-

ɠɟɧɢɢ, ɚ ɩɥɨɫɤɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ȼ ɨɩɨɪɧɨɣ ɞɨɫɤɢ ɹɜɥɹɥɚɫɶ ɛɵ 

ɩɪɨɞɨɥɠɟɧɢɟɦ ɩɥɨɫɤɨɫɬɢ Ƚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɨɬɤɢɞɧɨɝɨ ɛɨɤɨɜɨɝɨ ɛɨɪɬɚ, ɱɬɨ 

ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɭɥɨɧɨɜ ɫɟɧɚ ɧɚ ɨɩɨɪɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɧɢɡɢɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɭɩɚɤɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɪɭɥɨɧɨɜ ɫɟɧɚ ɩɪɢ ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 

- ɢɫɩɨɥɧɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɥɨɫɤɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ȼ ɫ ɩɥɨɫ-

ɤɨɫɬɶɸ Ⱥ ɨɩɨɪɧɨɣ ɞɨɫɤɢ ɩɨ ɞɭɝɟ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɫɬɟɩɟɧɶ ɩɨɜɪɟɠɞɟɧɢɹ ɭɩɚɤɨ-
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ɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɭɥɨɧɨɜ ɫɟɧɚ ɜ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɟɝɨ ɜɵɝɪɭɡɤɢ ɢɡ ɝɪɭɡɨɜɨɣ 

ɩɥɚɬɮɨɪɦɵ; 

- ɭɫɬɚɧɨɜɤɚ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ ɜɞɨɥɶ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɩɨɥɚ ɝɪɭɡɨɜɨɣ 

ɩɥɚɬɮɨɪɦɵ ɧɟ ɩɨɡɜɨɥɢɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɪɭɥɨɧɚɦ ɫɟɧɚ ɧɚ ɫɜɨɛɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɜ ɫɥɭɱɚɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫ ɜɵɝɪɭɠɟɧ-

ɧɵɦɢ ɪɭɥɨɧɚɦɢ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ, ɱɬɨ ɢɫɤɥɸɱɢɬ ɪɚɡɪɭɲɟ-

ɧɢɟ ɪɭɥɨɧɨɜ ɫɟɧɚ ɢ ɧɚɪɭɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɵɝɪɭɡɤɢ ɪɭɥɨɧɨɜ ɫɟ-

ɧɚ ɢɡ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɧɢɡɢɬ ɜɟɪɨɹɬɧɨɫɬɶ 

ɩɨɜɪɟɠɞɟɧɢɹ ɭɩɚɤɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

- ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɪɟɡɢ ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɨɦ ɳɢɬɟ ɞɥɹ ɩɪɨɯɨɞɚ ɩɪɭɠɢɧ ɩɨɡɜɨ-

ɥɢɬ ɧɟ ɧɚɪɭɲɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɵɝɪɭɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ ɢɡ ɝɪɭɡɨɜɨɣ 

ɩɥɚɬɮɨɪɦɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

Ɂɚɹɜɥɹɟɦɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɬɪɚɧɫɩɨɪɬ-

ɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɫɬɟɩɟɧɶ ɩɨɜɪɟɠ-

ɞɟɧɢɹ ɭɩɚɤɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɭɥɨɧɨɜ ɫɟɧɚ ɩɪɢ ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɜɵɝɪɭɡ-

ɤɟ ɢɡ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ. 

ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɹɫɧɹɟɬɫɹ ɱɟɪɬɟɠɚɦɢ, ɝɞɟ ɧɚ ɮɢɝ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɫɯɟɦɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ (ɜɢɞ ɫɛɨɤɭ); ɧɚ ɮɢɝ. 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɪɟɞɥɚ-

ɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɟɪɟɜɨɡ-

ɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ (ɜɢɞ ɫɜɟɪɯɭ); ɧɚ ɮɢɝ. 3 ɩɨɤɚɡɚɧ ɪɚɡɪɟɡ Ⱥ-Ⱥ ɮɢɝ. 1 

Ƚɪɭɡɨɜɚɹ ɩɥɚɬɮɨɪɦɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ 

ɫɨɞɟɪɠɢɬ ɧɟɩɨɞɜɢɠɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɬɪɚɧɫɩɨɪɬɧɨ-

ɝɨ ɫɪɟɞɫɬɜɚ ɩɟɪɟɞɧɢɣ ɛɨɪɬ 1 (ɮɢɝ. 1, ɮɢɝ. 2, ɮɢɝ. 3), ɞɜɚ ɛɨɤɨɜɵɯ ɨɬɤɢɞɧɵɯ ɛɨɪ-

ɬɚ 2, ɜɵɫɨɬɚ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɨɠɟɧɢɟ ɪɭɥɨɧɨɜ ɫɟɧɚ ɫ ɭɤɥɨɧɨɦ ɤ ɩɪɨ-

ɞɨɥɶɧɨɣ ɨɫɢ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ. Ʉɚɠɞɵɣ ɨɬɤɢɞɧɨɣ ɛɨɤɨɜɨɣ ɛɨɪɬ 2 ɫɧɚɛɠɟɧ 

ɦɟɯɚɧɢɡɦɨɦ ɮɢɤɫɚɰɢɢ 8 ɛɨɪɬɚ 2, ɪɭɤɨɹɬɤɨɣ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɝɪɭɡɤɨɣ 9 ɢ ɨɩɨɪɧɨɣ 

ɞɨɫɤɨɣ 13, ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɨɬɤɢɞɧɨɦ ɛɨɤɨɜɨɦ ɛɨɪɬɭ 2 ɫ ɩɨɦɨɳɶɸ ɤɪɨɧɲɬɟɣ-

ɧɨɜ 12 ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɥɨɫɤɨɫɬɶ Ⱥ ɫɨɜɩɚɞɚɥɚ ɫ ɨɛɪɚɡɭɸɳɟɣ ɩɪɹɦɨɣ Ȼ 
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ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɭɥɨɧɚ ɫɟɧɚ ɩɪɢ ɟɝɨ ɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ 

ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɟ, ɚ ɩɥɨɫɤɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ȼ ɨɩɨɪɧɨɣ ɞɨɫɤɢ 

ɹɜɥɹɥɨɫɶ ɛɵ ɩɪɨɞɨɥɠɟɧɢɟɦ ɩɥɨɫɤɨɫɬɢ Ƚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɨɬɤɢɞɧɨɝɨ ɛɨɤɨ-

ɜɨɝɨ ɛɨɪɬɚ. ɋɨɟɞɢɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ȼ ɫ ɩɥɨɫɤɨɫɬɶɸ Ⱥ 

ɨɩɨɪɧɨɣ ɞɨɫɤɢ ɜɵɩɨɥɧɟɧɨ ɩɨ ɞɭɝɟ.  

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ȼɵɝɪɭɡɤɚ ɪɭɥɨɧɨɜ ɫɟɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɧɚɱɚɥɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɝɪɭɡɨ-

ɜɨɣ ɩɥɚɬɮɨɪɦɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɚ ɡɚɬɟɦ - ɫ ɞɪɭɝɨɣ. ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɵ 

ɫɥɭɱɚɢ ɩɟɪɟɟɡɞɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫ ɜɵɝɪɭɠɟɧɧɵɦɢ ɪɭɥɨɧɚɦɢ ɫɟɧɚ ɫ ɤɚ-

ɤɨɣ-ɬɨ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. ɑɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɟɪɟɦɟɳɟɧɢɟ ɧɟ ɜɵɝɪɭɠɟɧɧɵɯ ɪɭɥɨ-

ɧɨɜ ɫɟɧɚ ɧɚ ɫɜɨɛɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɝɪɭɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ, ɭɫɬɚɧɨɜɥɟɧ ɪɚɡɞɟɥɢ-

ɬɟɥɶɧɵɣ ɳɢɬ 14. ɗɬɨ ɩɨɡɜɨɥɢɬ ɧɟ ɬɨɥɶɤɨ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɣ 

ɭɩɚɤɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɨ ɢ ɢɫɤɥɸɱɢɬɶ ɪɚɡɪɭɲɟɧɢɟ ɪɭɥɨɧɨɜ ɢ ɧɟ ɧɚɪɭɲɢɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɵɝɪɭɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ ɢɡ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɹɜɥɟɧɧɚɹ ɝɪɭɡɨɜɚɹ ɩɥɚɬɮɨɪɦɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɪɭɥɨɧɨɜ ɫɟɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɱɟɫɬɜɟɧɧɭɸ ɩɟɪɟɜɨɡɤɭ ɪɭɥɨɧɨɜ ɫɟ-

ɧɚ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɶɸ ɩɨɜɪɟɠɞɟɧɢɹ ɭɩɚɤɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

  

ɋɛɨɪɧɵɣ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ (ɜɚɪɢɚɧɬɵ) 

ɢ ɬɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ, ɩɚɬɟɧɬ № 2700636, [15]. 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɧɚ ɥɟɝɤɨɜɨɦ ɲɚɫ-

ɫɢ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɝɪɭɡɨɜɨɣ ɤɭɡɨɜ, ɢɦɟɸɳɢɣ ɩɥɚɬɮɨɪɦɭ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ 

ɩɪɨɞɨɥɶɧɵɟ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ, ɩɟɪɟɞɧɢɣ ɛɨɪɬ ɢ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ. 

Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɪɢɤɪɟɩɥɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɤ ɛɨɤɨɜɵɦ 

ɫɬɟɧɤɚɦ ɢ ɩɨɞɜɢɠɟɧ ɦɟɠɞɭ ɨɬɤɪɵɬɵɦ ɩɨɥɨɠɟɧɢɟɦ ɢ ɡɚɤɪɵɬɵɦ ɩɨɥɨɠɟɧɢɟɦ. 

Ɂɚɩɨɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ, ɱɬɨɛɵ 

ɭɞɟɪɠɢɜɚɬɶ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ, ɢ ɧɚɬɹɠɧɵɟ 

ɷɥɟɦɟɧɬɵ ɩɪɢɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɛɨɤɨɜɵɦɢ ɫɬɟɧɤɚɦɢ ɢ ɡɚɞɧɢɦ ɨɬɤɢɞɧɵɦ ɛɨɪɬɨɦ 

ɤɭɡɨɜɚ, ɱɬɨɛɵ ɩɨɞɞɟɪɠɢɜɚɬɶ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ, ɤɨɝɞɚ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟ-
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ɧɢɢ. Ɂɚɞɧɢɟ ɨɬɤɢɞɧɵɟ ɛɨɪɬɚ ɤɭɡɨɜɚ ɬɢɩɢɱɧɨ ɹɜɥɹɸɬɫɹ ɫɴɟɦɧɵɦɢ ɫ ɝɪɭɡɨɜɨɝɨ 

ɤɭɡɨɜɚ, ɱɬɨɛɵ ɩɨɜɵɲɚɬɶ ɩɨɥɟɡɧɨɫɬɶ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɥɟɝɤɨɜɨɦ ɲɚɫɫɢ. 

ɗɬɨ ɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɯɢɬɢɬɟɥɶ ɤɪɚɥ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ 

ɛɨɪɬ ɤɭɡɨɜɚ, ɪɚɡɴɟɞɢɧɹɹ ɬɪɨɫɵ ɢ ɫɧɢɦɚɹ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɫ ɝɪɭɡɨ-

ɜɨɝɨ ɤɭɡɨɜɚ. 

ɉɨɜɵɲɟɧɧɵɣ ɚɤɰɟɧɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ ɩɪɢɜɟɥ ɤ 

ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɥɟɝɤɢɯ ɤɨɦɩɨɧɟɧɬɚɯ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɬɚɤɢɯ ɤɚɤ ɤɨɦɩɨ-

ɧɟɧɬɵ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. Ⱥɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ ɬɢɩɢɱɧɨ ɹɜɥɹɸɬɫɹ ɛɨ-

ɥɟɟ ɥɟɝɤɢɦɢ, ɱɟɦ ɫɬɚɥɶɧɵɟ ɫɩɥɚɜɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɞɧɢɟ ɨɬɤɢɞɧɵɟ ɛɨɪɬɵ ɢɡ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɥɟɝɤɢɦɢ, ɞɟɥɚɹ ɢɯ ɦɟɧɟɟ ɡɚɬɪɭɞɧɢɬɟɥɶ-

ɧɵɦɢ ɞɥɹ ɤɪɚɠɢ. 

ɋɨɝɥɚɫɧɨ ɨɞɧɨɦɭ ɢɡ ɚɫɩɟɤɬɨɜ ɢɡɨɛɪɟɬɟɧɢɹ ɩɪɟɞɥɨɠɟɧ ɫɛɨɪɧɵɣ ɡɚɞɧɢɣ ɨɬ-

ɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɫɨɞɟɪɠɚɳɢɣ: 

ɚɧɤɟɪ ɧɚ ɝɪɭɡɨɜɨɦ ɚɜɬɨɦɨɛɢɥɟ; 

ɬɪɨɫ, ɩɪɢɤɪɟɩɥɹɟɦɵɣ ɦɟɠɞɭ ɡɚɞɧɢɦ ɨɬɤɢɞɧɵɦ ɛɨɪɬɨɦ ɤɭɡɨɜɚ ɢ ɚɧɤɟɪɨɦ; 

ɫɟɪɶɝɭ, ɨɛɪɚɡɭɸɳɭɸ ɩɪɨɟɦ ɞɥɹ ɩɪɢɟɦɚ ɚɧɤɟɪɚ; 

ɩɚɥɟɰ ɩɪɢɤɪɟɩɥɹɟɬ ɫɟɪɶɝɭ ɤ ɚɧɤɟɪɭ ɢ ɜɵɩɨɥɧɟɧ ɨɬɤɥɨɧɹɟɦɵɦ, ɨɛɟɫɩɟɱɢ-

ɜɚɹ ɪɚɡɴɟɞɢɧɟɧɢɟ ɫɟɪɶɝɢ ɢ ɚɧɤɟɪɚ; ɢ ɮɢɤɫɚɬɨɪ ɧɚ ɫɟɪɶɝɟ, ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɜɨɡ-

ɦɨɠɧɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ ɦɟɠɞɭ ɛɥɨɤɢɪɨɜɨɱɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, ɩɪɟɞɨɬɜɪɚɳɚɸ-

ɳɢɦ ɨɬɤɥɨɧɟɧɢɟ ɩɚɥɶɰɚ, ɢ ɜɵɫɜɨɛɨɠɞɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɨɬ-

ɤɥɨɧɟɧɢɟ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɚɬɨɪ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ ɮɢɤɫɢɪɭɸɳɢɦ ɷɥɟɦɟɧ-

ɬɨɦ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɹɜɥɹɟɬɫɹ ɫɴɟɦɧɵɦ ɤɪɟɩɟɠɧɵɦ ɫɪɟɞɫɬɜɨɦ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɩɚɥɟɰ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɨɣ ɩɪɭɠɢɧɨɣ. 
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ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɚɬɨɪ ɫɨɞɟɪɠɢɬ ɝɢɥɶɡɭ, ɤɨɬɨɪɚɹ ɨɤɪɭɠɚɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɱɟɬɵɪɟ ɫɬɨɪɨɧɵ 

ɫɟɪɶɝɢ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɩɚɥɟɰ ɨɛɪɚɡɭɟɬ ɨɬɜɟɪɫɬɢɟ, ɚ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɪɢɟɦɚ ɜɧɭɬɪɢ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɮɢɤɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟ-

ɧɢɢ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɚɬɨɪ ɨɛɪɚɡɭɟɬ ɨɬɜɟɪɫɬɢɟ, ɢ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨ-

ɫɬɶɸ ɩɪɢɟɦɚ ɜɧɭɬɪɢ ɨɬɜɟɪɫɬɢɹ ɮɢɤɫɚɬɨɪɚ ɢ ɨɬɜɟɪɫɬɢɢ ɩɚɥɶɰɚ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ 

ɮɢɤɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɚɬɨɪ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɪɯɧɸɸ ɱɚɫɬɶ, ɧɢɠɧɸɸ ɱɚɫɬɶ ɢ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ, ɤɨ-

ɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɥɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɝɢɥɶɡɵ, ɤɨɬɨɪɚɹ 

ɩɪɢɧɢɦɚɟɬ ɫɟɪɶɝɭ ɜ ɧɟɣ. 

ȼ ɨɞɧɨɦ ɢɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɚɫɩɟɤɬɨɜ ɩɪɟɞɥɨɠɟɧ ɫɛɨɪɧɵɣ ɡɚɞɧɢɣ ɨɬɤɢɞ-

ɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɫɨɞɟɪɠɚɳɢɣ: 

ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɩɪɢɤɪɟɩɥɹɟɦɵɣ ɤ ɝɪɭɡɨɜɨɦɭ ɚɜɬɨɦɨɛɢɥɸ; 

ɚɧɤɟɪ ɧɚ ɝɪɭɡɨɜɨɦ ɚɜɬɨɦɨɛɢɥɟ; 

ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ, ɩɪɢɤɪɟɩɥɹɟɦɵɣ ɦɟɠɞɭ ɡɚɞɧɢɦ ɨɬɤɢɞɧɵɦ ɛɨɪɬɨɦ ɤɭ-

ɡɨɜɚ ɢ ɚɧɤɟɪɨɦ; 

ɫɟɪɶɝɭ, ɩɪɢɤɪɟɩɥɟɧɧɭɸ ɤ ɤɨɧɰɭ ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɨɛɪɚɡɭɸɳɭɸ ɩɪɨ-

ɟɦ ɞɥɹ ɩɪɢɟɦɚ ɚɧɤɟɪɚ; 

ɩɚɥɟɰ, ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɫɟɪɶɝɟ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɣ ɫ ɚɧɤɟɪɨɦ, ɩɪɢ 

ɷɬɨɦ ɩɚɥɟɰ ɜɵɩɨɥɧɟɧ ɨɬɤɥɨɧɹɟɦɵɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɪɚɡɴɟɞɢɧɟɧɢɟ ɫɟɪɶɝɢ ɢ ɚɧɤɟɪɚ; 

ɢ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ, ɩɟɪɟɦɟɳɚɟɦɵɣ ɧɚ ɫɟɪɶɝɟ ɦɟɠɞɭ ɛɥɨɤɢɪɨɜɨɱɧɵɦ ɩɨɥɨɠɟ-

ɧɢɟɦ ɢ ɜɵɫɜɨɛɨɠɞɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, ɩɪɢ ɷɬɨɦ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ ɩɪɟɞɨɬ-

ɜɪɚɳɚɟɬ ɨɬɤɥɨɧɟɧɢɟ ɩɚɥɶɰɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬ-
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ɤɥɨɧɟɧɢɟ ɩɚɥɶɰɚ ɜ ɜɵɫɜɨɛɨɠɞɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɩɪɢɱɟɦ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ 

ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɫɟɪɶɝɟ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ ɮɢɤɫɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɹɜɥɹɟɬɫɹ ɫɴɟɦɧɵɦ ɤɪɟɩɟɠɧɵɦ ɫɪɟɞɫɬɜɨɦ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɩɚɥɟɰ ɨɛɪɚɡɭɟɬ ɨɬɜɟɪɫɬɢɟ, ɢ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɪɢɟɦɚ ɜɧɭɬɪɢ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɮɢɤɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟ-

ɧɢɢ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ ɨɛɪɚɡɭɟɬ ɨɬɜɟɪɫɬɢɟ, ɢ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɜɧɭɬɪɢ ɨɬɜɟɪɫɬɢɹ ɮɢɤɫɢɪɭɸɳɟɝɨ ɭɡɥɚ ɢ ɨɬɜɟɪɫɬɢɢ ɩɚɥɶ-

ɰɚ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɮɢɤɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ ɫɨɞɟɪɠɢɬ ɝɢɥɶɡɭ, ɤɨɬɨɪɚɹ ɨɤɪɭɠɚɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɱɟɬɵ-

ɪɟ ɫɬɨɪɨɧɵ ɫɟɪɶɝɢ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɪɯɧɸɸ ɱɚɫɬɶ, ɧɢɠɧɸɸ ɱɚɫɬɶ ɢ ɛɨɤɨɜɵɟ 

ɫɬɟɧɤɢ, ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɥɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɝɢɥɶ-

ɡɵ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬ ɫɟɪɶɝɭ ɜ ɧɟɣ. 

ȼ ɨɞɧɨɦ ɢɡ ɟɳɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɚɫɩɟɤɬɨɜ ɩɪɟɞɥɨɠɟɧ ɬɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞ-

ɧɨɝɨ ɛɨɪɬɚ ɞɥɹ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɫɨɞɟɪɠɚɳɢɣ: 

ɫɟɪɶɝɭ, ɩɪɢɫɨɟɞɢɧɹɟɦɭɸ ɤ ɫɬɨɣɤɟ ɧɚ ɝɪɭɡɨɜɨɦ ɚɜɬɨɦɨɛɢɥɟ ɢ ɢɦɟɸɳɭɸ 

ɩɚɥɟɰ, ɫɦɟɳɟɧɧɵɣ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɨɣɤɨɣ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɡɴɟɞɢɧɟɧɢɟ 

ɫɟɪɶɝɢ ɢ ɫɬɨɣɤɢ, ɢ ɨɬɤɥɨɧɹɟɦɵɣ ɞɥɹ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɫɬɨɣɤɢ; ɢ ɭɫɬɪɨɣɫɬɜɨ ɡɚ-

ɳɢɬɵ ɨɬ ɤɪɚɠɢ, ɨɤɪɭɠɚɸɳɟɟ ɱɟɬɵɪɟ ɫɬɨɪɨɧɵ ɫɟɪɶɝɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɦɟ-

ɳɟɧɢɹ ɩɚɥɶɰɚ, ɛɥɨɤɢɪɭɸɳɟɝɨ ɫɟɪɶɝɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɨɣɤɢ, ɩɪɢ ɷɬɨɦ ɪɟɡɶɛɨɜɨɟ 

ɤɪɟɩɟɠɧɨɟ ɫɪɟɞɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɱɟɪɟɡ ɭɫɬɪɨɣɫɬɜɨ ɢ ɩɚ-

ɥɟɰ ɞɥɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ. 
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ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɨɞɧɚ ɢɡ ɫɬɨɪɨɧ ɨɛɪɚɡɭɟɬ ɩɟɪɜɨɟ ɨɬɜɟɪɫɬɢɟ, ɚ ɩɚɥɟɰ ɨɛɪɚɡɭɟɬ ɜɬɨɪɨɟ ɨɬɜɟɪɫɬɢɟ, 

ɩɪɢ ɷɬɨɦ ɪɟɡɶɛɨɜɨɟ ɤɪɟɩɟɠɧɨɟ ɫɪɟɞɫɬɜɨ ɹɜɥɹɟɬɫɹ ɩɪɢɧɢɦɚɟɦɵɦ ɜ ɨɬɜɟɪɫɬɢɹɯ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɨɞɧɨ ɢɡ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɨɬɜɟɪɫɬɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɡɶɛɭ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸ-

ɳɭɸ ɫ ɤɪɟɩɟɠɧɵɦ ɫɪɟɞɫɬɜɨɦ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɹɜɥɹɟɬɫɹ ɫɤɨɥɶɡɹɳɢɦ ɦɟɠɞɭ ɛɥɨɤɢɪɨɜɨɱɧɵɦ ɩɨ-

ɥɨɠɟɧɢɟɦ ɢ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɜɵɫɜɨɛɨɠɞɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, ɩɪɢɱɟɦ 

ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɬ-

ɤɥɨɧɟɧɢɹ ɩɚɥɶɰɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɩɚɥɶ-

ɰɚ ɜ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɦ ɜɵɫɜɨɛɨɠɞɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɫɬɨɪɨɧɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɟɪɯɧɸɸ ɫɬɟɧɤɭ, ɧɢɠɧɸɸ ɫɬɟɧɤɭ ɢ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ, 

ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɥɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɝɢɥɶɡɵ, ɤɨɬɨ-

ɪɚɹ ɩɪɢɧɢɦɚɟɬ ɫɟɪɶɝɭ ɜ ɧɟɣ. 

ȼ ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɥɨɠɟɧ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɜ ɤɨɬɨɪɨɦ 

ɩɚɥɟɰ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɨɣ ɩɪɭɠɢɧɨɣ. 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɱɟɪɬɟɠɟɣ (ɪɢɫɭɧɨɤ 3.7) 

Ɏɢɝ.1 - ɨɛɳɢɣ ɜɢɞ ɫɡɚɞɢ ɱɚɫɬɢ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɥɟɝɤɨɜɨɦ ɲɚɫɫɢ. 

Ɏɢɝ.2 - ɨɛɳɢɣ ɜɢɞ ɬɪɨɫɚ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ. 

Ɏɢɝ.3 - ɭɜɟɥɢɱɟɧɧɵɣ ɨɛɳɢɣ ɜɢɞ ɬɪɨɫɚ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ, 

ɩɪɢɫɨɟɞɢɧɟɧɧɨɝɨ ɤ ɫɬɨɣɤɟ ɞɥɹ ɬɪɨɫɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 

Ɏɢɝ.4 - ɪɚɤɭɪɫ ɬɪɨɫɚ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɩɨ ɮɢɝ.2 ɫ ɭɫɬɚɧɨɜ-

ɥɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ. 

Ɏɢɝ.5 - ɜɢɞ ɫɜɟɪɯɭ ɬɪɨɫɚ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ 

ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

Ɏɢɝ.6 - ɜɢɞ ɜ ɪɚɡɪɟɡɟ ɩɨ ɮɢɝ.5 ɜɞɨɥɶ ɥɢɧɢɢ 5-5 ɪɚɡɪɟɡɚ. 
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Ɏɢɝ.7 - ɜɢɞ ɫɜɟɪɯɭ ɬɪɨɫɚ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ 

ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɜ ɜɵɫɜɨɛɨɠɞɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ɈɉɂɋȺɇɂȿ ɉɊȿȾɉɈɑɌɂɌȿɅɖɇɕɏ ȼȺɊɂȺɇɌɈȼ ɈɋɍɓȿɋɌȼɅȿ-

ɇɂə ɂɁɈȻɊȿɌȿɇɂə 

ɋɨ ɫɫɵɥɤɨɣ ɧɚ ɮɢɝ.1, 2 ɢ 3, ɝɪɭɡɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ 20 ɧɚ ɥɟɝɤɨɜɨɦ ɲɚɫɫɢ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɪɭɡɨɜɨɣ ɤɭɡɨɜ 22, ɢɦɟɸɳɢɣ ɩɚɪɭ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 24 ɢ ɩɥɚɬ-

ɮɨɪɦɭ 26. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ ɲɚɪɧɢɪɧɨ ɩɪɢɤɪɟɩɥɟɧ ɤ ɤɚɠɞɨɣ ɢɡ 

ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 24 ɧɚ ɡɚɞɧɟɦ ɤɪɚɟ ɝɪɭɡɨɜɨɝɨ ɤɭɡɨɜɚ 22. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɬ 28 

ɤɭɡɨɜɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɧɭɬɪɟɧɧɸɸ ɫɬɨɪɨɧɭ 30, ɧɚɪɭɠɧɭɸ ɫɬɨɪɨɧɭ 32 ɢ ɩɚɪɭ 

ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 34. Ʉɚɠɞɚɹ ɢɡ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 34 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɬɵɪɶ, ɤɨɬɨ-

ɪɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɝɧɟɡɞɟ ɨɞɧɨɣ ɢɡ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 24. Ɂɚɞ-

ɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɦɟɠɞɭ ɨɬɤɪɵɬɵɦ ɩɨɥɨɠɟɧɢɟɦ ɢ 

ɡɚɤɪɵɬɵɦ ɩɨɥɨɠɟɧɢɟɦ ɜɞɨɥɶ ɲɬɵɪɟɣ ɢ ɜɬɭɥɨɤ. Ʉɚɠɞɚɹ ɛɨɤɨɜɚɹ ɫɬɟɧɤɚ 34 ɡɚɞ-

ɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɩɨɪ 36, ɤɨɬɨɪɵɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭ-

ɟɬ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɢɤɫɢɪɭɸɳɟɣ ɫɬɨɣɤɨɣ 38, ɩɪɢɫɨɟɞɢɧɟɧɧɨɣ ɤ ɨɞɧɨɣ ɢɡ 

ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 24. Ɂɚɩɨɪ 36 ɢ ɮɢɤɫɢɪɭɸɳɚɹ ɫɬɨɣɤɚ 38 ɡɚɰɟɩɥɹɸɬɫɹ, ɱɬɨɛɵ ɡɚ-

ɤɪɟɩɥɹɬɶ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ. Ɂɚɞɧɢɣ ɨɬ-

ɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɭɱɤɭ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɭɸ ɫ ɡɚ-

ɩɨɪɚɦɢ 36, ɱɬɨɛɵ ɪɚɫɰɟɩɥɹɬɶ ɡɚɩɨɪɵ 36 ɫ ɮɢɤɫɢɪɭɸɳɢɦɢ ɫɬɨɣɤɚɦɢ 38, ɩɪɟɞɨɫ-

ɬɚɜɥɹɹ ɡɚɞɧɟɦɭ ɨɬɤɢɞɧɨɦɭ ɛɨɪɬɭ 28 ɤɭɡɨɜɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɜɚɬɶɫɹ. 

Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɚɪɭ ɧɚɬɹɠɧɵɯ ɷɥɟɦɟɧ-

ɬɨɜ 40, ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ, ɤɨɝɞɚ ɜ ɨɬɤɪɵ-

ɬɨɦ ɩɨɥɨɠɟɧɢɢ. Ʉɚɠɞɵɣ ɢɡ ɧɚɬɹɠɧɵɯ ɷɥɟɦɟɧɬɨɜ 40 ɦɨɠɟɬ ɛɵɬɶ ɬɪɨɫɨɦ, ɰɟɩɶɸ, 

ɲɧɭɪɨɦ ɢɥɢ ɲɬɚɧɝɚɦɢ, ɤɨɬɨɪɵɟ ɪɚɡɞɜɢɝɚɸɬɫɹ ɢɥɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɞɪɭɝ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɞɪɭɝɚ. Ʉɚɠɞɵɣ ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ 40 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɩɟɪɟɦɟɳɚɟɦɵɣ 

ɤɨɧɟɰ 42, ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɨɞɧɨɣ ɢɡ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 34 ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪ-

ɬɚ 28 ɤɭɡɨɜɚ, ɢ ɫɜɨɛɨɞɧɵɣ ɤɨɧɟɰ 44, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɫɟɪɶɝɭ 46. ɋɟɪɶɝɚ 46 ɹɜɥɹɟɬ-

ɫɹ ɩɪɢɤɪɟɩɥɹɟɦɨɣ ɤ ɫɬɨɣɤɟ ɢɥɢ ɚɧɤɟɪɭ 48 ɞɥɹ ɬɪɨɫɚ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ 

ɨɞɧɨɣ ɢɡ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 24. ɋɟɪɶɝɚ 46 ɨɛɪɚɡɭɟɬ ɳɟɥɶ 50, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɢɦɟɬɶ 
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ɛɨɥɶɲɭɸ ɱɚɫɬɶ 52 ɢ ɦɟɧɶɲɭɸ ɱɚɫɬɶ 54. ɋɬɨɣɤɚ 48 ɞɥɹ ɬɪɨɫɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɫɬɜɨɥ 58 ɢ ɝɨɥɨɜɤɭ 60, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɞɢɚɦɟɬɪ, ɛɨɥɶɲɢɣ, ɱɟɦ ɫɬɜɨɥ. Ȼɨɥɶɲɚɹ 

ɱɚɫɬɶ 52 ɧɚɞɟɥɟɧɚ ɪɚɡɦɟɪɚɦɢ, ɱɬɨɛɵ ɛɵɬɶ ɛɨɥɶɲɟɣ, ɱɟɦ ɝɨɥɨɜɤɚ 60, ɩɪɟɞɨɫɬɚɜ-

ɥɹɹ ɫɟɪɶɝɟ 46 ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɢɦɚɬɶɫɹ ɧɚ ɢ ɨɫɜɨɛɨɠɞɚɬɶɫɹ ɫɨ ɫɬɨɣɤɢ 48. 

Ɇɟɧɶɲɚɹ ɱɚɫɬɶ 54 ɧɚɞɟɥɟɧɚ ɪɚɡɦɟɪɚɦɢ, ɱɬɨɛɵ ɩɨ ɫɭɳɟɫɬɜɭ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɪɚɡɦɟɪɭ ɫɬɜɨɥɚ 58. Ƚɨɥɨɜɤɚ 60 ɛɨɥɶɲɟ, ɱɟɦ ɦɟɧɶɲɚɹ ɱɚɫɬɶ 54, ɩɪɟɞɨɬɜɪɚɳɚɹ 

ɪɚɡɴɟɞɢɧɟɧɢɟ ɫɟɪɶɝɢ 46 ɢ ɫɬɨɣɤɢ 48, ɤɨɝɞɚ ɫɬɨɣɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɩɪɟɞɟɥɚɯ 

ɦɟɧɶɲɟɣ ɱɚɫɬɢ 54. ɋɟɪɶɝɚ 46 ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɚɥɟɰ 56, ɩɪɨɞɨɥɠɚɸɳɢɣɫɹ 

ɩɨɜɟɪɯ ɭɱɚɫɬɤɚ ɛɨɥɶɲɟɣ ɱɚɫɬɢ 52. ɉɚɥɟɰ 56 ɦɨɠɟɬ ɛɵɬɶ ɝɢɛɤɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɩɨɥɨɫɨɣ, ɬɚɤɨɣ ɤɚɤ ɩɥɨɫɤɚɹ ɩɪɭɠɢɧɚ. Ʉɨɧɱɢɤ 57 ɩɚɥɶɰɚ 56 ɡɚɰɟɩɥɹɟɬɫɹ ɫɨ ɫɬɨɣ-

ɤɨɣ 48, ɱɬɨɛɵ ɭɞɟɪɠɢɜɚɬɶ ɫɬɨɣɤɭ ɜ ɦɟɧɶɲɟɣ ɱɚɫɬɢ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɡɴɟɞɢɧɟɧɢɟ 

ɫɟɪɶɝɢ 46 ɫɨ ɫɬɨɣɤɨɣ 48. 

Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɬ 28 ɤɭɡɨɜɚ ɹɜɥɹɟɬɫɹ ɫɴɟɦɧɵɦ ɫ ɝɪɭɡɨɜɨɝɨ ɤɭɡɨɜɚ 22. 

ɉɟɪɜɵɣ ɷɬɚɩ ɩɪɢ ɫɧɹɬɢɢ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ 28 ɤɭɡɨɜɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ-

ɛɵ ɨɬɫɨɟɞɢɧɢɬɶ ɬɪɨɫɵ 40 ɨɬ ɫɬɨɟɤ 48 ɞɥɹ ɬɪɨɫɚ. Ⱦɥɹ ɪɚɡɴɟɞɢɧɟɧɢɹ, ɩɚɥɟɰ 56 ɨɬ-

ɝɢɛɚɟɬɫɹ ɨɬ ɫɟɪɶɝɢ 46, ɫɬɨɣɤɚ 48 ɫɞɜɢɝɚɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 52, ɢ ɫɬɨɣɤɚ 48 

ɜɵɧɢɦɚɟɬɫɹ ɢɡ ɳɟɥɢ 50. Ɂɚɬɟɦ, ɲɬɵɪɢ ɜɵɧɢɦɚɸɬɫɹ ɢɡ ɝɧɟɡɞ. ȼ ɧɟɤɨɬɨɪɵɯ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ, ɨɞɧɨ ɢɡ ɝɧɟɡɞ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɪɟɡ ɜ ɮɨɪɦɟ ɩɨɥɭɦɟ-

ɫɹɰɚ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ ɨɞɧɨɦɭ ɲɬɵɪɸ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɧɢɦɚɬɶɫɹ ɢɡ ɝɧɟɡɞɚ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɞɢɧ ɲɬɵɪɶ ɫɜɨɛɨɞɟɧ, ɞɪɭɝɨɣ ɲɬɵɪɶ ɜɵɬɹɝɢɜɚɟɬɫɹ ɢɡ ɫɜɨɟɝɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɧɟɡɞɚ, ɱɬɨɛɵ ɫɧɢɦɚɬɶ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɫɧɹɬɢɹ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɞɨ-

ɜɨɥɶɧɨ ɩɪɨɫɬɚ ɢ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ. ɗɬɨ ɞɟɥɚɟɬ ɡɚɞɧɢɣ ɨɬ-

ɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɥɟɝɤɨɣ ɰɟɥɶɸ ɞɥɹ ɤɪɚɠɢ. Ɍɪɚɞɢɰɢɨɧɧɨ, ɨɫɧɨɜɧɵɦ ɫɞɟɪɠɢ-

ɜɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɤɪɚɠɢ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɛɵɥɢ ɝɚɛɚɪɢɬɵ ɢ 

ɜɟɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɧɚ ɥɟɝ-

ɤɨɜɨɦ ɲɚɫɫɢ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬ ɛɨɥɟɟ ɥɟɝɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɬɚɤɢɟ ɤɚɤ ɚɥɸɦɢɧɢɟ-

ɜɵɟ ɫɩɥɚɜɵ ɢ ɛɨɥɟɟ ɬɨɧɤɚɹ ɫɬɚɥɶ. Ɂɚɞɧɢɟ ɨɬɤɢɞɧɵɟ ɛɨɪɬɚ ɤɭɡɨɜɚ, ɫɞɟɥɚɧɧɵɟ ɢɡ 



43 

 

ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɥɟɝɤɢɦɢ, ɱɟɦ ɢɯ ɬɪɚɞɢɰɢɨɧɧɵɟ 

ɚɧɚɥɨɝɢ, ɢ ɦɟɧɟɟ ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦɢ ɞɥɹ ɤɪɚɠɢ. 

Ʉɪɚɠɚ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɦɨɠɟɬ ɫɞɟɪɠɢɜɚɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢ ɬɪɭɞɧɨɫɬɢ ɫɧɹɬɢɹ ɫɟɪɟɝ 46 ɬɪɨɫɚ ɫɨ ɫɬɨɟɤ 48 ɞɥɹ ɬɪɨɫɚ. 

ɋɨ ɫɫɵɥɤɨɣ ɧɚ ɮɢɝ.4, 5, 6 ɢ 7, ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɢɥɢ ɛɥɨɤɢɪɭɸɳɢɣ 

ɭɡɟɥ 66 ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɨɞɧɭ ɢɥɢ ɛɨɥɟɟ ɢɡ ɫɟɪɟɝ 46, ɱɬɨɛɵ ɩɪɟɞɨ-

ɯɪɚɧɹɬɶ ɩɚɥɟɰ 56 ɨɬ ɨɬɤɥɨɧɟɧɢɹ, ɱɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɫɧɹɬɢɟ ɫɟɪɶɝɢ 46 ɫɨ ɫɬɨɣɤɢ 

48. ɍɫɬɪɨɣɫɬɜɨ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɝɢɥɶɡɭ 67, ɢɦɟɸɳɭɸ ɜɟɪɯ-

ɧɸɸ ɱɚɫɬɶ 68, ɧɢɠɧɸɸ ɱɚɫɬɶ 70 ɢ ɩɚɪɭ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ 72. ȼɟɪɯɧɹɹ ɱɚɫɬɶ, 

ɧɢɠɧɹɹ ɱɚɫɬɶ ɢ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ, ɱɬɨɛɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɜɧɭɬ-

ɪɟɧɧɸɸ ɨɛɥɚɫɬɶ 74. ɍɫɬɪɨɣɫɬɜɨ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ 

ɩɨɫɪɟɞɫɬɜɨɦ ɨɬɫɨɟɞɢɧɟɧɢɹ ɫɟɪɶɝɢ 46 ɨɬ ɫɬɨɣɤɢ 48 ɢ ɫɞɜɢɝɚ ɭɫɬɪɨɣɫɬɜɚ 66 ɡɚ 

ɤɪɚɣ ɫɟɪɶɝɢ 46 ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɱɚɫɬɢ ɫɟɪɶɝɢ ɜ ɩɪɟɞɟɥɚɯ ɜɧɭɬɪɟɧɧɟɣ ɨɛɥɚɫɬɢ 

74. ȼɟɪɯɧɹɹ ɱɚɫɬɶ 68 ɢɥɢ ɧɢɠɧɹɹ ɱɚɫɬɶ 70 ɹɜɥɹɟɬɫɹ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɩɚɥɶɰɭ 56 ɢ 

ɦɨɠɟɬ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɨɬɤɥɨɧɟɧɢɟ ɩɚɥɶɰɚ 56 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɭɫɬɪɨɣɫɬɜɚ 66 ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɶɝɢ 46. ɇɚɩɪɢɦɟɪ, ɩɚɥɟɰ 56 ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬ-

ɤɥɨɧɟɧ, ɤɨɝɞɚ ɭɫɬɪɨɣɫɬɜɨ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɩɨɥɨɠɟɧɢɢ 78 

ɛɥɨɤɢɪɨɜɤɢ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɬɤɥɨɧɟɧ, ɤɨɝɞɚ ɭɫɬɪɨɣɫɬɜɨ 66 ɫɞɜɢɧɭɬɨ ɜ ɜɵɫɜɨɛɨ-

ɠɞɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ 79. ȼɵɫɜɨɛɨɠɞɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ 79 ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɵɦ ɩɨ-

ɥɨɠɟɧɢɟɦ ɜɧɟ ɛɥɨɤɢɪɨɜɨɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ - ɬɚɤɢɦ ɤɚɤ ɧɚ ɢɥɢ ɜɨɡɥɟ ɨɫɧɨɜɚɧɢɹ 

76 ɫɟɪɶɝɢ 46. ɉɨɥɨɠɟɧɢɟ 78 ɛɥɨɤɢɪɨɜɤɢ ɦɨɠɟɬ ɛɵɬɶ ɞɢɚɩɚɡɨɧɨɦ ɩɨɥɨɠɟɧɢɣ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɧɟɲɧɟɣ ɩɨɥɨɜɢɧɟ ɩɚɥɶɰɚ 56. ɋɴɟɦɧɨɟ ɤɪɟɩɟɠɧɨɟ ɫɪɟɞɫɬɜɨ 

80, ɬɚɤɨɟ ɤɚɤ ɜɢɧɬ ɢɥɢ ɛɨɥɬ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ 66 ɡɚɳɢ-

ɬɵ ɨɬ ɤɪɚɠɢ ɜ ɩɨɥɨɠɟɧɢɢ 78 ɛɥɨɤɢɪɨɜɤɢ. ȼɢɧɬ 80 ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɪɟɡɶɛɨ-

ɜɨɦ ɨɬɜɟɪɫɬɢɢ 82, ɨɩɪɟɞɟɥɟɧɧɨɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 68 ɢɥɢ ɧɢɠɧɟɣ ɱɚɫɬɢ 70 ɭɫɬ-

ɪɨɣɫɬɜɚ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ, ɢ ɜ ɩɪɟɞɟɥɚɯ ɨɬɜɟɪɫɬɢɹ 84, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɜ ɩɚɥɶɰɟ 

56. 

ɍɫɬɪɨɣɫɬɜɨ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɫɤɨɧɫɬ-

ɪɭɢɪɨɜɚɧɨ, ɱɬɨɛɵ ɛɵɬɶ ɫɴɟɦɧɵɦ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɤɚɤɨɣ ɛɵ ɬɨ ɧɢ ɛɵɥɨ ɱɚɫɬɢ 
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ɭɫɬɪɨɣɫɬɜɚ. Ɇɧɨɝɢɟ ɩɨɥɶɡɨɜɚɬɟɥɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɥɟɝɤɨɜɨɦ ɲɚɫɫɢ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɧɢɦɚɸɬ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɨɥɟɡ-

ɧɨɫɬɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɝɪɭɡɨɜɨɝɨ ɤɭɡɨɜɚ 22. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɣɞɟɧɨ ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ ɫɞɟɪɠɢɜɚɧɢɟɦ ɤɪɚɠɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɫɧɹɬɢɹ. ȿɫɥɢ ɭɫɬɪɨɣɫɬɜɨ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɫɥɢɲɤɨɦ ɬɪɭɞɧɨ ɞɥɹ ɫɧɹɬɢɹ, ɨɧɨ 

ɦɨɠɟɬ ɪɚɡɞɪɚɠɚɬɶ ɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɝɞɚ ɨɧɢ ɠɟɥɚɸɬ ɫɧɹɬɶ 

ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ 28 ɤɭɡɨɜɚ. ɗɬɨ ɦɨɠɟɬ ɩɨɛɭɠɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɪɟɤɪɚ-

ɳɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ, ɞɟɥɚɹ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ 

ɛɨɪɬ ɤɭɡɨɜɚ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɵɦ ɤ ɤɪɚɠɟ. ȿɫɥɢ ɭɫɬɪɨɣɫɬɜɨ 

ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɧɟ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɴɟɦɚ, ɩɨɥɟɡɧɨɫɬɶ ɝɪɭɡɨɜɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɥɟɝɤɨɜɨɦ ɲɚɫɫɢ ɭɦɟɧɶɲɚɟɬɫɹ. 

ɍɫɬɪɨɣɫɬɜɨ 66 ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ 

ɫɧɹɬɢɹ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ, ɬɟɦ ɜɪɟɦɟɧɟɦ, ɩɨ-ɩɪɟɠɧɟɦɭ ɛɭɞɭɱɢ 

ɫɴɟɦɧɵɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɫɬɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ - ɬɚɤɢɯ ɤɚɤ ɨɬɜɟɪɬɤɚ, ɬɨɪɰɟ-

ɜɨɣ ɲɟɫɬɢɝɪɚɧɧɵɣ ɤɥɸɱ, ɦɭɮɬɚ, ɢ ɬ.ɞ. Ⱦɚɠɟ ɧɟɛɨɥɶɲɨɟ ɭɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ 

ɫɧɹɬɢɹ ɦɨɠɟɬ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɤɪɚɠɭ. ɉɨ ɫɭɳɟɫɬɜɭ, ɩɨɫɬɨɹɧɧɨɟ ɛɥɨɤɢɪɭɸɳɟɟ 

ɭɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ ɛɵɬɶ ɧɟɧɭɠɧɵɦ ɢɥɢ ɦɨɠɟɬ ɧɟ ɬɪɟɛɨɜɚɬɶɫɹ. 

Ɍɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ, ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɭɫɬɪɨɣɫɬɜɨɦ 66 ɡɚ-

ɳɢɬɵ ɨɬ ɤɪɚɠɢ, ɫɧɢɦɚɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɜɥɟɱɟɧɢɹ ɫɴɟɦɧɨɝɨ 

ɤɪɟɩɟɠɧɨɝɨ ɫɪɟɞɫɬɜɚ 80 ɢɡ ɩɚɥɶɰɚ 56. Ɂɚɬɟɦ, ɭɫɬɪɨɣɫɬɜɨ 66 ɫɞɜɢɝɚɟɬɫɹ ɜ ɧɚ-

ɩɪɚɜɥɟɧɢɢ ɨɫɧɨɜɚɧɢɹ 76 ɫɟɪɶɝɢ. ɉɚɥɟɰ 56 ɬɟɩɟɪɶ ɨɬɤɥɨɧɟɧ ɨɬ ɫɟɪɶɝɢ 46. Ʉɨɝɞɚ 

ɩɚɥɟɰ ɨɬɤɥɨɧɟɧ, ɫɬɨɣɤɚ 48 ɞɥɹ ɬɪɨɫɚ ɫɞɜɢɝɚɟɬɫɹ ɢɡ ɦɟɧɶɲɟɣ ɱɚɫɬɢ 54 ɜ ɛɨɥɶ-

ɲɭɸ ɱɚɫɬɶ 52, ɢ ɫɬɨɣɤɚ 48 ɜɵɧɢɦɚɟɬɫɹ ɢɡ ɳɟɥɢ 50 ɫɟɪɶɝɢ 46. 

ȼɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ, ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ, ɹɜɥɹɸɬɫɹ ɫɩɟɰɢɮɢɱɧɵɦɢ 

ɩɪɢɦɟɪɚɦɢ, ɤɨɬɨɪɵɟ ɧɟ ɨɩɢɫɵɜɚɸɬ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɮɨɪɦɵ ɢɡɨɛɪɟɬɟɧɢɹ. ɉɪɢ-

ɡɧɚɤɢ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɦɨɝɭɬ ɤɨɦɛɢɧɢɪɨɜɚɬɶɫɹ 

ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɩɢɫɚɧɧɵɯ ɤɨɧ-

ɰɟɩɰɢɣ. ɋɥɨɜɚ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɨɩɢɫɚɧɢɢ ɢɡɨɛɪɟɬɟɧɢɹ, ɹɜɥɹɸɬɫɹ ɫɤɨɪɟɟ ɫɥɨ-

ɜɚɦɢ ɨɩɢɫɚɧɢɹ, ɧɟɠɟɥɢ ɨɝɪɚɧɢɱɟɧɢɹ. Ɉɛɴɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ ɢɡɨɛɪɟɬɟɧɢɹ 
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ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɲɢɪɨɤɢɦ, ɱɟɦ ɤɨɧɤɪɟɬɧɨ ɨɩɢɫɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ, ɢ 

ɬɚɤɠɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɦɨɞɢɮɢɤɚɰɢɢ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɫɭɳɟ-

ɫɬɜɥɟɧɢɹ. 

1. ɋɛɨɪɧɵɣ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɫɨɞɟɪ-

ɠɚɳɢɣ: 

ɚɧɤɟɪ ɧɚ ɝɪɭɡɨɜɨɦ ɚɜɬɨɦɨɛɢɥɟ; 

ɬɪɨɫ, ɩɪɢɤɪɟɩɥɹɟɦɵɣ ɦɟɠɞɭ ɡɚɞɧɢɦ ɨɬɤɢɞɧɵɦ ɛɨɪɬɨɦ ɤɭɡɨɜɚ ɢ ɚɧɤɟɪɨɦ; 

ɫɟɪɶɝɭ, ɨɛɪɚɡɭɸɳɭɸ ɩɪɨɟɦ ɞɥɹ ɩɪɢɟɦɚ ɚɧɤɟɪɚ; 

ɩɚɥɟɰ, ɩɪɢɤɪɟɩɥɹɸɳɢɣ ɫɟɪɶɝɭ ɤ ɚɧɤɟɪɭ ɢ ɜɵɩɨɥɧɟɧɧɵɣ ɨɬɤɥɨɧɹɟɦɵɦ, 

ɨɛɟɫɩɟɱɢɜɚɹ ɪɚɡɴɟɞɢɧɟɧɢɟ ɫɟɪɶɝɢ ɢ ɚɧɤɟɪɚ; ɢ 

ɮɢɤɫɚɬɨɪ ɧɚ ɫɟɪɶɝɟ, ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ ɦɟɠɞɭ 

ɛɥɨɤɢɪɨɜɨɱɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦ ɨɬɤɥɨɧɟɧɢɟ ɩɚɥɶɰɚ, ɢ ɜɵɫɜɨ-

ɛɨɠɞɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɨɬɤɥɨɧɟɧɢɟ. 

2. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.1, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɚɬɨɪ ɭɞɟɪɠɢɜɚɟɬɫɹ 

ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ ɮɢɤɫɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ. 

3. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.2, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 

ɹɜɥɹɟɬɫɹ ɫɴɟɦɧɵɦ ɤɪɟɩɟɠɧɵɦ ɫɪɟɞɫɬɜɨɦ. 

4. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.1, ɜ ɤɨɬɨɪɨɦ ɩɚɥɟɰ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɨɣ 

ɩɪɭɠɢɧɨɣ. 

5. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.1, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɚɬɨɪ ɫɨɞɟɪɠɢɬ 

ɝɢɥɶɡɭ, ɤɨɬɨɪɚɹ ɨɤɪɭɠɚɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɱɟɬɵɪɟ ɫɬɨɪɨɧɵ ɫɟɪɶɝɢ. 

6. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.2, ɜ ɤɨɬɨɪɨɦ ɩɚɥɟɰ ɨɛɪɚɡɭɟɬ ɨɬɜɟɪ-

ɫɬɢɟ, ɚ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɜɧɭɬɪɢ ɨɬɜɟɪ-

ɫɬɢɹ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɮɢɤɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

7. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.6, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɚɬɨɪ ɨɛɪɚɡɭɟɬ ɨɬ-

ɜɟɪɫɬɢɟ ɢ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɜɧɭɬɪɢ ɨɬ-

ɜɟɪɫɬɢɹ ɮɢɤɫɚɬɨɪɚ ɢ ɨɬɜɟɪɫɬɢɹ ɩɚɥɶɰɚ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɮɢɤɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨ-

ɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. 
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8. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.1, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɚɬɨɪ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɜɟɪɯɧɸɸ ɱɚɫɬɶ, ɧɢɠɧɸɸ ɱɚɫɬɶ ɢ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ, ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬ-

ɜɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɥɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɝɢɥɶɡɵ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬ ɫɟɪɶɝɭ ɜ 

ɧɟɣ. 

9. ɋɛɨɪɧɵɣ ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɫɨɞɟɪ-

ɠɚɳɢɣ: 

ɡɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ, ɩɪɢɤɪɟɩɥɹɟɦɵɣ ɤ ɝɪɭɡɨɜɨɦɭ ɚɜɬɨɦɨɛɢɥɸ; 

ɚɧɤɟɪ ɧɚ ɝɪɭɡɨɜɨɦ ɚɜɬɨɦɨɛɢɥɟ; 

ɧɚɬɹɠɧɨɣ ɷɥɟɦɟɧɬ, ɩɪɢɤɪɟɩɥɹɟɦɵɣ ɦɟɠɞɭ ɡɚɞɧɢɦ ɨɬɤɢɞɧɵɦ ɛɨɪɬɨɦ ɤɭ-

ɡɨɜɚ ɢ ɚɧɤɟɪɨɦ; 

ɫɟɪɶɝɭ, ɩɪɢɤɪɟɩɥɟɧɧɭɸ ɤ ɤɨɧɰɭ ɧɚɬɹɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɨɛɪɚɡɭɸɳɭɸ ɩɪɨ-

ɟɦ ɞɥɹ ɩɪɢɟɦɚ ɚɧɤɟɪɚ; 

ɩɚɥɟɰ, ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɫɟɪɶɝɟ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɣ ɫ ɚɧɤɟɪɨɦ, ɩɪɢ 

ɷɬɨɦ ɩɚɥɟɰ ɜɵɩɨɥɧɟɧ ɨɬɤɥɨɧɹɟɦɵɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɪɚɡɴɟɞɢɧɟɧɢɟ ɫɟɪɶɝɢ ɢ ɚɧɤɟɪɚ; 

ɢ 

ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ, ɩɟɪɟɦɟɳɚɟɦɵɣ ɧɚ ɫɟɪɶɝɟ ɦɟɠɞɭ ɛɥɨɤɢɪɨɜɨɱɧɵɦ ɩɨ-

ɥɨɠɟɧɢɟɦ ɢ ɜɵɫɜɨɛɨɠɞɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, ɩɪɢ ɷɬɨɦ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ ɩɪɟ-

ɞɨɬɜɪɚɳɚɟɬ ɨɬɤɥɨɧɟɧɢɟ ɩɚɥɶɰɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬ-

ɤɥɨɧɟɧɢɟ ɩɚɥɶɰɚ ɜ ɜɵɫɜɨɛɨɠɞɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɩɪɢɱɟɦ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ 

ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɫɟɪɶɝɟ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ ɮɢɤɫɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ. 

10. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.9, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 

ɹɜɥɹɟɬɫɹ ɫɴɟɦɧɵɦ ɤɪɟɩɟɠɧɵɦ ɫɪɟɞɫɬɜɨɦ. 

11. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.9, ɜ ɤɨɬɨɪɨɦ ɩɚɥɟɰ ɨɛɪɚɡɭɟɬ ɨɬɜɟɪ-

ɫɬɢɟ ɢ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɜɧɭɬɪɢ ɨɬɜɟɪ-

ɫɬɢɹ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɮɢɤɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

12. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.11, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ 

ɨɛɪɚɡɭɟɬ ɨɬɜɟɪɫɬɢɟ ɢ ɮɢɤɫɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ 

ɜɧɭɬɪɢ ɨɬɜɟɪɫɬɢɹ ɮɢɤɫɢɪɭɸɳɟɝɨ ɭɡɥɚ ɢ ɨɬɜɟɪɫɬɢɹ ɩɚɥɶɰɚ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɮɢɤ-

ɫɚɬɨɪɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ. 
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13. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.9, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ 

ɫɨɞɟɪɠɢɬ ɝɢɥɶɡɭ, ɤɨɬɨɪɚɹ ɨɤɪɭɠɚɟɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɱɟɬɵɪɟ ɫɬɨɪɨɧɵ ɫɟɪɶɝɢ. 

14. Ɂɚɞɧɢɣ ɨɬɤɢɞɧɨɣ ɛɨɪɬ ɤɭɡɨɜɚ ɩɨ ɩ.9, ɜ ɤɨɬɨɪɨɦ ɮɢɤɫɢɪɭɸɳɢɣ ɭɡɟɥ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɪɯɧɸɸ ɱɚɫɬɶ, ɧɢɠɧɸɸ ɱɚɫɬɶ ɢ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ, ɤɨɬɨɪɵɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɥɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɝɢɥɶɡɵ, ɤɨɬɨɪɚɹ ɩɪɢ-

ɧɢɦɚɟɬ ɫɟɪɶɝɭ ɜ ɧɟɣ. 

15. Ɍɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɞɥɹ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɫɨɞɟɪɠɚɳɢɣ: 

ɫɟɪɶɝɭ, ɩɪɢɫɨɟɞɢɧɹɟɦɭɸ ɤ ɫɬɨɣɤɟ ɧɚ ɝɪɭɡɨɜɨɦ ɚɜɬɨɦɨɛɢɥɟ ɢ ɢɦɟɸɳɭɸ 

ɩɚɥɟɰ, ɫɦɟɳɟɧɧɵɣ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɨɣɤɨɣ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɡɴɟɞɢɧɟɧɢɟ 

ɫɟɪɶɝɢ ɢ ɫɬɨɣɤɢ, ɢ ɨɬɤɥɨɧɹɟɦɵɣ ɞɥɹ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɫɬɨɣɤɢ; ɢ 

ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ, ɨɤɪɭɠɚɸɳɟɟ ɱɟɬɵɪɟ ɫɬɨɪɨɧɵ ɫɟɪɶɝɢ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɦɟɳɟɧɢɹ ɩɚɥɶɰɚ, ɛɥɨɤɢɪɭɸɳɟɝɨ ɫɟɪɶɝɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɨɣɤɢ, 

ɩɪɢ ɷɬɨɦ ɪɟɡɶɛɨɜɨɟ ɤɪɟɩɟɠɧɨɟ ɫɪɟɞɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɱɟ-

ɪɟɡ ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɢ ɩɚɥɟɰ ɞɥɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ 

ɨɬ ɤɪɚɠɢ. 

16. Ɍɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɩɨ ɩ.15, ɜ ɤɨɬɨɪɨɦ ɨɞɧɚ ɢɡ ɫɬɨ-

ɪɨɧ ɨɛɪɚɡɭɟɬ ɩɟɪɜɨɟ ɨɬɜɟɪɫɬɢɟ, ɚ ɩɚɥɟɰ ɨɛɪɚɡɭɟɬ ɜɬɨɪɨɟ ɨɬɜɟɪɫɬɢɟ, ɩɪɢ ɷɬɨɦ 

ɪɟɡɶɛɨɜɨɟ ɤɪɟɩɟɠɧɨɟ ɫɪɟɞɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɜ ɨɬɜɟɪɫɬɢ-

ɹɯ. 

17. Ɍɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɩɨ ɩ.16, ɜ ɤɨɬɨɪɨɦ ɨɞɧɨ ɢɡ ɩɟɪ-

ɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɨɬɜɟɪɫɬɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɡɶɛɭ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɭɸ ɫ ɤɪɟ-

ɩɟɠɧɵɦ ɫɪɟɞɫɬɜɨɦ. 

18. Ɍɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɩɨ ɩ.15, ɜ ɤɨɬɨɪɨɦ ɭɫɬɪɨɣɫɬɜɨ 

ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɤɨɥɶɠɟɧɢɹ ɦɟɠɞɭ ɛɥɨɤɢɪɨɜɨɱ-

ɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɢ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɢɦ ɜɵɫɜɨɛɨɠɞɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ, 

ɩɪɢɱɟɦ ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɤɪɚɠɢ ɜɵɩɨɥɧɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɟɞɨɬɜɪɚɳɟ-

ɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɩɚɥɶɰɚ ɜ ɛɥɨɤɢɪɨɜɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ 

ɩɚɥɶɰɚ ɜ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɨɦ ɜɵɫɜɨɛɨɠɞɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 
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19. Ɍɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɩɨ ɩ.15, ɜ ɤɨɬɨɪɨɦ ɫɬɨɪɨɧɵ 

ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɟɪɯɧɸɸ ɫɬɟɧɤɭ, ɧɢɠɧɸɸ ɫɬɟɧɤɭ ɢ ɛɨɤɨɜɵɟ ɫɬɟɧɤɢ, ɤɨɬɨɪɵɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɥɨɣ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɝɢɥɶɡɵ, ɤɨɬɨɪɚɹ ɩɪɢ-

ɧɢɦɚɟɬ ɫɟɪɶɝɭ ɜ ɧɟɣ. 

20. Ɍɪɨɫ ɡɚɞɧɟɝɨ ɨɬɤɢɞɧɨɝɨ ɛɨɪɬɚ ɤɭɡɨɜɚ ɩɨ ɩ.15, ɜ ɤɨɬɨɪɨɦ ɩɚɥɟɰ ɹɜɥɹɟɬ-

ɫɹ ɩɥɨɫɤɨɣ ɩɪɭɠɢɧɨɣ. 

 

 

  

Ɋɢɫɭɧɨɤ 3.7 – ɫɯɟɦɵ ɤ ɩɚɬɟɧɬɭ № 2700636 
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3.3 Ɍɟɯɧɢɱɟɫɤɚɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɡɪɚɛɨɬɤɢ 

Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɝɪɭɡɤɢ ɢ  ɪɚɡ-

ɝɪɭɡɤɢ ɤɨɧɬɟɣɧɟɪɨɜ ɢ ɝɪɭɡɨɜ. ɗɬɢ ɤɨɧɬɟɣɧɟɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 

ɬɟɥɟɠɤɢ ɧɚ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɢɯ ɩɟɪɟɦɟɳɚɬɶ (ɩɟɪɟɤɚɬɵɜɚɬɶ). Ɉɫɧɨɜɧɨɟ ɞɨɫɬɨɢɧ-

ɫɬɜɨ ɷɬɨɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɝɪɭɡɤɢ 

ɢ ɪɚɡɝɪɭɡɤɢ ɤɨɧɬɟɣɧɟɪɨɜ ɢ ɝɪɭɡɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɩɭɧɤɬɚɯ. ɗɬɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ 

ɪɚɡɪɚɛɨɬɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɤɭɡɨɜ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ-3309. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ ɫɥɟɞɭɸɳɢɟ: 

ɞɥɢɧɚ- 1500 ɦɦ.- ɚ 

ɲɢɪɢɧɚ- 2500 ɦɦ.- ɜ 

ɜɵɫɨɬɚ- 2300 ɦɦ.- ɫ 

Ɋɚɡɪɚɛɨɬɤɚ ɫɨɫɬɨɢɬ ɢɡ ɪɚɦɵ, ɤɨɬɨɪɚɹ ɤɪɟɩɢɬɫɹ ɤ ɪɚɦɟ ɤɭɡɨɜɚ. Ʉ ɪɚɦɟ ɤɪɟ-

ɩɢɬɫɹ ɪɟɞɭɤɬɨɪ, ɤɨɬɨɪɵɣ ɩɨɞɨɛɪɚɧ ɜ ɤɚɬɚɥɨɝɟ ɩɨ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɬɢɯɨ-

ɯɨɞɧɨɦ ɜɚɥɭ ɢ ɩɟɪɟɞɚɬɨɱɧɨɦɭ ɨɬɧɨɲɟɧɢɸ, ɚ ɬɚɤɠɟ ɩɨ ɪɚɞɢɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ 

ɬɢɯɨɯɨɞɧɨɦ ɜɚɥɭ. Ɍɚɤɠɟ ɤ ɪɚɦɟ ɤɪɟɩɹɬɫɹ ɩɪɚɜɚɹ ɢ ɥɟɜɚɹ ɨɩɨɪɵ. ɉɨɫɥɟ ɜɫɟɝɨ ɭɫ-

ɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɨɪɬ ɫ ɪɟɣɤɚɦɢ ɤɨɬɨɪɵɦ, ɫɨɛɫɬɜɟɧɧɨ, ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɝɪɭɡɤɚ 

ɢ ɪɚɡɝɪɭɡɤɚ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɤɢ ɫɥɟɞɭɸɳɢɣ: ɡɚɞɧɢɣ ɛɨɪɬ ɚɜɬɨɦɨɛɢɥɹ ɨɬɤɪɵ-

ɜɚɟɬɫɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ – ɨɛɪɚɡɭɟɬɫɹ ɩɨɝɪɭɡɨɱ-

ɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɨɧɚ ɨɩɭɫɤɚɟɬɫɹ ɧɚ ɡɟɦɥɸ ɫ ɩɨɦɨɳɶɸ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ ɢ ɧɚ 

ɧɟɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɧɬɟɣɧɟɪ, ɞɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɴɟɦ ɞɨ ɭɪɨɜɧɹ ɩɥɚɬ-

ɮɨɪɦɵ ɤɭɡɨɜɚ ɢ ɤɨɧɬɟɣɧɟɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɥɸɛɨɣ ɱɚɫɬɢ  ɩɥɚɬɮɨɪɦɵ ɤɭɡɨɜɚ 

ɚɜɬɨɦɨɛɢɥɹ. 

 

3.4 Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ 

3.4.1 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 

ȼ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ  ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɚɛɨɬɚɯ ɱɚɫɬɨ ɢɫ-

ɩɨɥɶɡɭɸɬɫɹ ɩɪɨɫɬɟɣɲɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ. 
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ɉɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɩɪɢɜɨɞɚ ɨɞɧɢɦ ɪɚɛɨɱɢɦ  ɞɥɢɧɭ ɪɭɤɨɹɬɤɢ ɩɪɢɧɢɦɚɸɬ 

ɪɚɜɧɨɣ 300…400 ɦɦ, ɪɚɞɢɭɫ ɪɭɤɨɹɬɤɢ (ɩɥɟɱɨ) ɞɥɹ ɭɞɨɛɫɬɜɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨ-

ɥɟɟ 300..350 ɦɦ. Ɉɫɶ ɜɪɚɳɟɧɢɹ ɪɭɤɨɹɬɤɢ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɜɵɫɨɬɟ 0,9…1 

ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɤɨɪɨɣ ɫɬɨɢɬ ɪɚɛɨɱɢɣ. ɑɬɨɛɵ ɪɭɤɨɹɬɤɚ 

ɧɟ ɧɚɬɢɪɚɥɚ ɥɚɞɨɧɶ, ɧɚ ɪɭɱɤɭ ɧɚɞɟɜɚɸɬ ɫɜɨɛɨɞɧɨ ɜɪɚɳɚɸɳɭɸɫɹ  ɬɪɭɛɭ ɞɢɚɦɟɬ-

ɪɨɦ 30…35 ɦɦ. Ɋɭɱɤɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɢɡɝɢɛ ɜ ɦɟɫɬɟ ɤɪɟɩɥɟɧɢɹ ɟɟ ɜ ɩɥɟɱɟ ɪɭ-

ɤɨɹɬɤɢ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɭɤɨɹɬɤɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 30 ɦɢɧ-1
. 

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɭɫɢɥɢɹ, ɪɚɡɜɢɜɚɟɦɵɟ ɱɟɥɨɜɟɤɨɦ: 

- ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦɢ ɩɟɪɟɪɵɜɚɦɢ F=120 ɇ. 

- ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɟ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 5 ɦɢɧ. F = 

250 ɇ 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɦɟɯɚɧɢɡɦɚ , ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɪɚɛɨɱɢɦ, ɩɪɢɦɟɦ 

F = 150 ɇ , (ɬ.ɤ. F ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 250 ɇ) , [9]. 

Ɇɨɦɟɧɬ, ɪɚɡɜɢɜɚɟɦɵɣ ɪɚɛɨɱɢɦ, ɇɦ, 

                                                     RFɌ ȼȻ  ,                                              (3.1) 

 ɝɞɟ     F – ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɪɚɛɨɱɢɦ, ɇ; 

            R – ɪɚɞɢɭɫ ɪɭɤɨɹɬɤɢ (ɩɥɟɱɨ), R = 0,3ɦ. 

453,0150 ȼȻɌ  ɇɦ 

ɌȻ ȼ – ɷɬɨ ɦɨɦɟɧɬ ɧɚ ɛɵɫɬɪɨɯɨɞɧɨɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ (ɪɢɫɭɧɨɤ 3.8) . ɑɬɨɛɵ 

ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɪɟɞɭɤɬɨɪɚ ɧɭɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɦɟɧɬ ɧɚ ɬɢɯɨ-

ɯɨɞɧɨɦ ɜɚɥɭ ɌɌ ȼ. Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                                               ШɊȼɌ RFɌ  ,                                                (3.2) 

ɝɞɟ    Rɒ – ɪɚɞɢɭɫ ɞɟɥɢɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɜɟɞɨɦɨɣ ɲɟɫɬɟɪɧɢ ɪɟɞɭɤɬɨɪɚ, 

Rɒ   0,09 ɦ; 

         FɊ – ɭɫɢɥɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ  ɩɨɞɴɟɦɚ, FɊ = ɇ; 

         ɇ – ɷɬɨ ɦɚɫɫɚ ɩɥɚɬɮɨɪɦɵ ɫ ɝɪɭɡɨɦ, ɇ; ɚ R – ɷɬɨ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɬ ɇ; 

                                               ȻmQH   ,                                                   (3.3) 
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ɝɞɟ   Q – ɦɚɫɫɚ ɤɨɧɬɟɣɧɟɪɚ ɫ ɝɪɭɡɨɦ, ɇ; 

         Ȼm  - ɦɚɫɫɚ ɛɨɪɬɚ, H. 

1050050010000 H  ɇ. 

ɇɦɌ ȼɌ 94509,010500   

 

Ɋɢɫɭɧɨɤ 3.8- ɋɯɟɦɚ ɪɟɞɭɤɬɨɪɚ. 

Ɋɚɫɱɟɬ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ ɦɟɯɚɧɢɡɦɚ ɦɟɠɞɭ ɬɢɯɨɯɨɞɧɵɦ ɜɚɥɨɦ ɢ ɛɵɫɬ-

ɪɨɯɨɞɧɵɦ ɜɚɥɨɦ (ɪɭɤɨɹɬɤɨɣ) ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

                                                       
Ȼȼ

Ɍȼ

Ɍ
T

U  ,                                               (3.4) 

ɝɞɟ    - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɡɭɛɱɚɬɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟ-

ɞɚɱɢ,   = 0,97, [10]. 

22
97,045

945



U  

ɉɨ ɪɚɫɫɱɢɬɚɧɧɨɦɭ ɩɟɪɟɞɚɬɨɱɧɨɦɭ ɱɢɫɥɭ ɢ ɪɚɞɢɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɬɢɯɨ-

ɯɨɞɧɨɦ ɜɚɥɭ ɜɵɛɪɚɥɢ ɪɟɞɭɤɬɨɪ  1ɐ2ɍ – 160 – 20. 

ȼɵɛɪɚɧɧɵɣ ɪɟɞɭɤɬɨɪ ɢɦɟɟɬ ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɟɟ ɪɚɡɦɟɪɵ, ɚ ɬɚɤɠɟ ɧɟɭɞɨɛ-

ɧɨɟ ɤɪɟɩɥɟɧɢɟ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɷɬɢ ɧɟɞɨɫɬɚɬɤɢ, ɛɭɞɟɬ ɩɪɨɳɟ ɪɚɡɪɚɛɨɬɚɬɶ ɞɪɭ-

ɝɨɣ ɤɨɪɩɭɫ ɪɟɞɭɤɬɨɪɚ ɢ ɟɝɨ ɤɪɟɩɥɟɧɢɟ ɤ ɪɚɦɟ ɩɨɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ 

ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɢ ɭɱɢɬɵɜɚɸɬɫɹ ɜɫɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɞɟɬɚɥɟɣ 

ɪɟɞɭɤɬɨɪɚ.  

Ɍɚɤ ɤɚɤ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɪɟɞɭɤɬɨɪɚ U = 20, ɧɚɞɨ ɭɬɨɱɧɢɬɶ ɭɫɢɥɢɟ, ɬɪɟ-

ɛɭɟɦɨɟ ɧɚ ɪɭɤɨɹɬɤɟ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɹ: F
1
  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 250 ɇ. 



52 

 

1
1

U

TɌ Ɍȼ
Ȼȼ   

Ɉɬɫɸɞɚ  

ɇɦɌ Ȼȼ 7,48
97,020

9451 


  

ɇRɌF Ȼȼ 3,1623,0/7,48/11   

  

3.4.2 Ɋɚɫɱɟɬ ɪɟɣɤɢ ɩɨɝɪɭɡɨɱɧɨɣ ɩɥɚɬɮɨɪɦɵ 

Ⱦɥɹ ɧɚɱɚɥɚ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɪɟɣɤɢ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɢɦ ɟɟ ɩɥɨɳɚɞɶ ɫɟ-

ɱɟɧɢɹ (ɪɢɫɭɧɨɤ 3.8).  

ɋɨɫɬɚɜɥɹɸɳɭɸ R ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                                                  045cos HR ,                                             (3.5) 

6,7424707,010500 R  ɇ. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɞɚɧɧɨɣ ɫɯɟɦɵ (ɪɢɫɭɧɨɤ 3.9) ɨɩɪɟɞɟɥɢɦ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ 

ɢɡɝɆ ,ɩɪɢɥɨɠɟɧɧɵɣ ɤ ɬɨɱɤɟ ɋ, ɤɨɬɨɪɵɣ ɦɨɠɟɦ ɧɚɣɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

                                                     4lRɆ ɢɡɝ  ,                                              (3.6) 

ɝɞɟ  4l  - ɩɥɟɱɨ ( 4l =0,6), ɦ. 

7,44546,06,7424 ɢɡɝɆ  ɇɦ 

 

 

Ɋɢɫɭɧɨɤ 3.9 -ɋɯɟɦɚ ɩɨɝɪɭɡɨɱɧɨɣ ɩɥɚɬɮɨɪɦɵ (ɩɨɜɟɪɧɭɬɨ). 

Ɂɧɚɹ ɤɪɆ  ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɢ. 

1. Ɉɩɪɟɞɟɥɢɦ ɞɟɣɫɬɜɭɸɳɢɟ ɪɟɚɤɰɢɢ ɜ ɨɩɨɪɚɯ (ɫɦ. ɧɚ ɪɢɫɭɧɨɤ 3.9) ɢ ɩɨ-

ɫɬɪɨɢɦ ɷɩɸɪɭ ɗR. 
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Ɋɚɫɫɦɨɬɪɢɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ⱥ: 

ɍɫɥɨɜɢɟ:       0ȺɆ    

                                                01  ɢɡɝȼ MlR  ,                                           (3.7) 

ȼɵɪɚɡɢɦ  ȼR  ɢɡ ɮɨɪɦɭɥɵ (3.7) 

1l

Ɇ
R ɢɡɝ
ȼ   

ɝɞɟ 1l  - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ ( 1l =0,6ɦ). 

7425
6,0

7,4454
ȼR  ɇ 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ȼ: 

  ɍɫɥɨɜɢɟ     0ȼɆ           

                                               01  ɢɡɝȺ MlR  ,                                           (3.8) 

ȼɵɪɚɡɢɦ ɢɡ ɮɨɪɦɭɥɵ (3.8) 

1l

Ɇ
R ɢɡɝ
Ⱥ   

7425
6,0

7,4454
ȺR  ɇ 

2. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɚɫɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɪɨɢɦ ɷɩɸɪɵ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧ-

ɬɨɜ:    

                                             ɉɪɢ         110 lZ   

                                                     11 zRM A  ,                                            (3.9) 

               ɩɪɢ  01 Z                      01

1 M  

               ɩɪɢ  11 lZ                       44556,074251

11

1  lRM A  ɇɦ 

ɉɪɢ       220 lZ    

                                                 ɤɪɆɆ 2 ,                                                (3.10)  

44552 Ɇ  ɇɦ 
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Ɋɢɫɭɧɨɤ 3.10- ɗɩɸɪɵ ɪɟɚɤɰɢɣ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ. 

3.4.3. Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

                              Ɍ
ɪɚɫɱ

X

Ɇ
W


max ,                                       (3.11) 

ɝɞɟ  ɪɚɫɱ
XW  - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɟɱɟɧɢɹ, ɦɦ2

; 

      Ɇmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɧɚ ɪɟɣɤɟ, ɇɦ; 

    Ɍ  -  ɞɨɩɭɫɤɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɞɥɹ ɦɚɬɟɪɢɚɥɚ, Ɇɉɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɬɟɤɭɱɟɫɬɢ  Ɍ  ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                    
n

Ɍ
Ɍ


  ,                                                (3.12) 

ɝɞɟ    Ɍ  - ɞɨɩɭɫɤɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɞɥɹ ɦɚɬɟɪɢɚɥɚ 

ɋɬɚɥɶ 45    (ıɌ = 360 Ɇɉɚ); 

         n – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ,(n = 2). 
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   180
2

360
Ɍ  Ɇɉɚ 

 
2

18,0180
ɦɦ
ɇɆɉɚɌ   

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ   Ɍ  ɜɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.11): 

375,24
18,0

4455000 ɫɦW
ɪɚɫɱ

X   

                                         
6

2
hb

WX


  ,                                              (3.13) 

ɝɞɟ  h – ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɹ, ɫɦ; 

       b – ɞɥɢɧɚ ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɹ, ɫɦ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɭɠɧɨ ɡɚɞɚɬɶɫɹ ɨɞɧɨɣ ɢɡ ɜɟɥɢɱɢɧ, Л = 5 ɫɦ, ɢ ɩɨɥɭɱɢɦ: 

ɫɦh 4.5
5

75.246





 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                                    bhS  ,                                                (3.14) 

22754.5 cɦS   

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɪɟɣɤɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 

ɇ = 10500 ɇ. 

Ⱦɨɩɭɫɬɢɦɨɟ ɪɚɫɱɟɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɞɥɹ ɋɬɚɥɢ 45 ɫɨɫɬɚɜ-

ɥɹɟɬ  2
2000

ɫɦ
ɫɤɝ

ɪɚɫɱ



 

 

Ɋɢɫɭɧɨɤ 3.11- ɋɯɟɦɚ ɪɟɣɤɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ. 

ɉɭɫɬɶ ɧɚɝɪɭɡɤɚ ɇ = const. 
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ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                                             
ɪɚɫɱ

H
S


 ,                                                     (3.15) 

25

6
1025,5

10200

10500 ɦS



 5 

225 5,521025,5 ɦɦɦS    

ɍɱɢɬɵɜɚɹ ɱɬɨ ɫɟɱɟɧɢɟ ɤɜɚɞɪɚɬɧɨɟ, ɨɩɪɟɞɟɥɢɦ ɫɬɨɪɨɧɭ ɤɜɚɞɪɚɬɚ 

ɦɦɚ 5,75,52  =0,75ɫɦ 

ɋ ɭɱɟɬɨɦ ɫɞɟɥɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ ɩɨɤɚɠɟɦ ɧɚ ɪɢɫɭɧɤɟ 

3.12. 

 

Ɋɢɫɭɧɨɤ 3.12 - ɋɟɱɟɧɢɟ ɪɟɤɢ 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫ 3.12 ɪɨɜɧɚ 26,7ɫɦ2.
 ɋ ɜɵɛɨɪɨɦ ɷɬɨɣ 

ɩɥɨɳɚɞɢ, ɬɚɤ ɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɡɚɩɚɫ ɩɨ ɩɪɨɱɧɨɫɬɢ ɨɬ ɩɟɪɟɝɪɭɡɨɤ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦɚɹ ɪɟɣɤɚ ɩɨɤɚɡɚɧɚ ɧɚ ɱɟɪɬɟɠɟ ɌȺȾɉ 0803195.100.01. Ɋɟɣɤɚ 

ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɱɟɪɧɨɝɨ ɩɪɨɤɚɬɚ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɬɚɤ ɤɚɤ ɢɦɟɟɬ ɡɭɛɱɚ-

ɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɟɛɭɟɬɫɹ ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ – ɷɬɨ ɡɚɤɚɥɤɚ ɡɭɛɱɚɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɬɨɤɚɦɢ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ, ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɜɟɪɞɨɫɬɢ HRC 45 – 50.  

 

3.4.4 Ɋɚɫɱɟɬ ɩɚɥɶɰɚ ɧɚ ɫɪɟɡ 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 
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Ⱦɚɧɧɵɣ ɩɚɥɟɰ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɋɬ 3 , ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɧɚ ɫɪɟɡ 
2

850
ɫɦ
ɫɤɝ

ɫɪ


  

ɉɚɥɟɰ ɢɦɟɟɬ ɤɪɭɝɥɨɟ ɫɟɱɟɧɢɟ, ɩɨɷɬɨɦɭ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

                                                   








 


4

2
d

F
ɫɪ 

 ,                                          (3.16) 

ɝɞɟ   F – ɧɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɚɥɟɰ, F = 7424 ɇ; 

         d – ɞɢɚɦɟɬɪ ɩɚɥɶɰɚ, ɦɦ.        

Ɉɬɫɸɞɚ   








 


4

ɫɪ

F
d


 

ɦɦd 5,10

4

8500014,3

7424








 

  

Ⱦɢɚɦɟɬɪ ɩɚɥɶɰɚ ɩɪɢɦɟɦ  d = 20ɦɦ. 

 

3.4.5 Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɩɨɞɲɢɩɧɢɤɨɜ  ɞɥɹ ɨɫɢ 

ɉɨɞɛɨɪ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ ɩɪɨɜɨɞɢɦ ɩɨ 3-ɦ ɤɪɢɬɟɪɢɹɦ: 

ɩɨ ɫɬɚɬɢɱɟɫɤɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ; 

ɩɨ ɪɚɫɱɟɬɭ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ; 

ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɫɨɨɛɪɚɠɟɧɢɹɦ; 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɟ ɨɱɟɧɶ ɜɟɥɢɤɚ, ɧɨ ɛɨɥɶɲɟ 1 ɦɢɧ-1
, 

ɩɨɷɬɨɦɭ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɜɟɞɟɦ ɤ ɩɪɨɜɟɪɤɟ ɫɬɚɬɢɱɟɫɤɨɣ  ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 

(ɞɜɚ ɩɨɞɲɢɩɧɢɤɚ): 

P≤C0*2,                                                             (3.17) 

ɝɞɟ P-ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤɟ ɧɚɝɪɭɡɤɚ, ɤɇ; 
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      ɋ0-ɫɬɚɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɇ; 

Ⱦɥɹ ɜɵɛɨɪɚ ɩɨɞɲɢɩɧɢɤɨɜ ɩɨɥɶɡɭɟɦɫɹ ɬɪɟɬɶɢɦ ɤɪɢɬɟɪɢɟɦ, ɬɨ ɟɫɬɶ ɩɨ ɞɢɚ-

ɦɟɬɪɭ ɜɚɥɚ, ɢ ɫɨɩɨɫɬɚɜɥɹɟɦ ɫ ɩɟɪɜɵɦ ɤɪɢɬɟɪɢɟɦ, ɚ ɡɚɬɟɦ ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɨɞ-

ɲɢɩɧɢɤɨɜ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

Ⱦɥɹ ɜɚɥɚ ɩɨɞɫɬɚɜɤɢ ɩɨɞ ɹɳɢɤ ɩɨ ɞɢɦɟɬɪɭ ɜɵɛɟɪɟɦ ɩɨɞɲɢɩɧɢɤ ɲɚɪɢɤɨ-

ɜɵɣ ɪɚɞɢɚɥɶɧɵɣ ɨɞɧɨɪɹɞɧɵɣ 80104 ȽɈɋɌ 7242 – 81. 

Ɋɚɡɦɟɪɵ ɩɨɞɲɢɩɧɢɤɚ ɫɥɟɞɭɸɳɢɟ: 

d= 20 ɦɦ;        B= 12 ɦɦ;      ɋ= 9,360 ɤɇ;                                                                   

D= 42 ɦɦ;       Co= 4,500 ɤɇ                                                                                                                           

Ɍɚɤ ɤɚɤ ɩɨɞɲɢɩɧɢɤ ɛɵɥ ɩɪɢɧɹɬ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɫɨɨɛɪɚɠɟɧɢɹɦ, ɨɫ-

ɬɚɥɶɧɵɟ ɤɪɢɬɟɪɢɢ ɩɪɨɜɟɪɹɟɦ ɞɥɹ ɷɬɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

ɉɪɨɜɟɪɢɦ ɩɨɞɲɢɩɧɢɤ ɩɨ ɩɟɪɜɨɦɭ ɤɪɢɬɟɪɢɸ: 

7,425 ɤɇ≤4,500*2 ɤɇ; 

ɍɫɥɨɜɢɟ ɩɨ ɩɪɨɜɟɪɤɟ ɫɬɚɬɢɱɟɫɤɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɫɨɯɪɚɧɹɟɬɫɹ, ɡɧɚɱɢɬ 

ɩɨ ɷɬɨɦɭ ɤɪɢɬɟɪɢɸ ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ. 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ: 

Pn

C
Lh 




510 ,                                                   (3.18) 

ɝɞɟ ɋ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɇ; 

 n - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1
; 

     Ɋ- ɩɪɢɜɟɞɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ; 

Lh= ɥɟɬ9,22
425,75,5

36,9100000



 . 

ȼɵɛɪɚɧɧɵɣ ɩɨɞɲɢɩɧɢɤ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɪɟɠɢɦɭ ɪɚɛɨɬɵ. 
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4. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌȿɏɇɈɅɈȽɂɑȿɋɈȽɈ ɉɊɈɐȿɋɋȺ ɂɁȽɈ-

ɌɈȼɅȿɇɂə ɂ ɋȻɈɊɄɂ ȾȿɌȺɅȿɃ 

4.1.ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ. 

ɉɪɢɦɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɩɪɭɬɨɤ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɵ ɪɚɡɦɟ-

ɪɚɦɢ ɢ ɮɨɪɦɚɦɢ ɝɨɬɨɜɨɣ ɞɟɬɚɥɢ. ȼɵɛɢɪɚɟɦ ɢɡ ɫɨɪɬɨɜɨɝɨ ɦɟɬɚɥɥɚ ɋɬ 5 ȽɈɋɌ 380-71.  

 

4.2 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 

 

4.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ 

Ɇɟɬɨɞɢɤɭ ɪɚɫɱɟɬɚ ɢ ɫɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ ɛɟɪɟɦ ɢɡ ɥɢɬɟɪɚɬɭɪɵ [11]. 

1.ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚ- ɪɟɡɟɰ ɩɪɹɦɨɣ ɩɪɨɯɨɞɧɨɣ.2100-0565 ɫ ɫɟɱɟɧɢɟɦ 

25X16 ɩɨ ȽɈɋɌ 18869 – 73[11] 

ȼɵɛɢɪɚɟɦ ɬɜɟɪɞɵɣ ɫɩɥɚɜ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ Ɍ15 Ʉ6 

Ƚɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ 45  
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ɑɟɪɧɨɜɨɟ ɬɨɱɟɧɢɟ 101  

5     Ɋɟɡɟɰ 2516       Ɋɚɞɢɭɫɧɨɟ ɩɪɟɜɵɲɟɧɢɟ  r=1 

005. Ɍɨɤɚɪɧɚɹ 

ɉɟɪɟɯɨɞ      2     Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ  1 

Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   h.                (4.1) 

ɝɞɟ  D1 ɢ D2- ɞɢɚɦɟɬɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ (ɜ 

ɧɚɱɚɥɟ ɨɛɪɚɛɨɬɤɢ) ɢ ɤɨɧɟɱɧɨɣ ɫɨɝɥɚɫɧɨ ɱɟɪɬɟɠɭ ɢɥɢ ɷɫɤɢɡɭ;            ɦɦ. 

4.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  t  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  i. 

t=2,5 ɦɦ;                  (4.2) 

5. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

ɂɡ ɬɚɛɥɢɰɵ 2, ɉɪɢɥɨɠɟɧɢɹ 2 ɞɥɹ ɱɟɪɧɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɫɬɚɥɢ ɪɟɤɨɦɟɧ-

ɞɭɟɬɫɹ 0,3 0,8 ɢ   ɜɵɛɢɪɚɟɦ s=0,5
    .    

  ɇɨ ɤɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ (ɉɪɢɥɨɠɟɧɢɟ 1) ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

s=0,52
    . 

6. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

ɂɡ ɉɪɢɥɨɠɟɧɢɹ 2, ɫɬɪ. 32, ɜɵɛɢɪɚɟɦ  T=30 ɦɢɧ. 

7. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ .                         (4.3) 

ɝɞɟ Cv  – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ  ɦɚɬɟɪɢɚɥ ɢ 

ɭɫɥɨɜɢɹ ɟɝɨ ɨɛɪɚɛɨɬɤɢ; 

m – ɩɨɤɚɡɚɬɟɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɬɨɣɤɨɫɬɢ; 

T – ɋɬɨɣɤɨɫɬɶ ɪɟɡɰɚ; 

x, y – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ; 
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Kv – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ; 

ɋɬɚɥɶ            , 1Ʉ62 ɛɟɡ ɨɯɥɚɠɞɟɧɢɹ  350Cv  ; x= 0,15; y=0,35; 

m=0,20;                          (4.4) 

ɝɞɟ      - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ; 

     -  ɤɨɷɮɮɢɰɢɟɧɬ, ɨɬɪɚɠɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ; 

     - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ;     - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɭɝɥɚ ɪɟɡɰɚ ɜ ɩɥɚɧɟ ĳ.                                      (4.6)                                                                                           
8.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                                           (4.7) 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɫɬɚɧɤɚ ɢ   ɭɫ-

ɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  n  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ ɩɚɫɩɨɪɬɭ 1Ʉ62  

n=630      . 

9. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ n.                                          (4.8) 

10. Ɉɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɪɟɡɚɧɢɹ. 

ɋɢɥɚ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (ɉɪɢɥɨɠɟɧɢɟ 2): 
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                            (4.9) 

ɝɞɟ ɋɪ -ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɦɟɬɚɥɥ ɢ ɭɫɥɨɜɢɹ ɟɝɨ ɨɛɪɚɛɨɬɤɢ; 

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

n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɪɢ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ; 

Ʉɪ – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɤɪɟɬɧɵɟ ɭɫɥɨ-

ɜɢɹ ɨɛɪɚɛɨɬɤɢ;                            (4.10)                                   (4.11)                                                             
300pC  ;x=1; y=0,75; n=-0,15;                                                  

11. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ. 

Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:                                       (4.12) 

 Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɭɱɺɬɨɦ ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɨ ɲɩɢɧɞɟɥɹ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɚɧɨ ɜ 

ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɫɬɚɧɤɚ.                              (4.13) 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

ɪɟɡɚɧɢɹ         
7,5              
12. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ.                            (4.14) 

 ɝɞɟ  L – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɟɡɰɚ, ɦɦ; 

 i – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ ɪɟɡɰɚ; 
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l – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; 

Δ – ɩɟɪɟɛɟɝ ɪɟɡɰɚ, ɦɦ (Δ=1…3); 

y – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ ɪɟɡɰɚ, ɦɦ.                (4.15) 

ɝɞɟ  ĳ – ɝɥɚɜɧɵɣ ɭɝɨɥ ɜ ɩɥɚɧɟ ɪɟɡɰɚ;                                          
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ Ɍ=2,5 ɦɢɧ. 

005. Ɍɨɤɚɪɧɚɹ 

2. ɉɟɪɟɯɨɞ  3  Ɍɨɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ 3 

3. Ɉɩɪɟɞɟɥɹɟɦ  ɩɪɢɩɭɫɤ   h.            

4.  ɇɚɯɨɞɢɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ  t  ɢ ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ  i. 

t=2 ɦɦ;                
5. ȼɵɛɢɪɚɟɦ  ɩɨɞɚɱɭ  s. 

ɂɡ ɬɚɛɥɢɰɵ 2, ɉɪɢɥɨɠɟɧɢɹ 2 ɞɥɹ ɱɢɫɬɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢ              
ɢ r=1,2 ɞɥɹ ɫɬɚɥɢ   ɜɵɛɢɪɚɟɦ s=0,17.    

Ʉɨɪɪɟɤɬɢɪɭɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ (ɉɪɢɥɨɠɟɧɢɟ 1) ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

s=0,17     . 

6. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ T. 

ɂɡ ɉɪɢɥɨɠɟɧɢɹ 2, ɫɬɪ. 32, ɜɵɛɢɪɚɟɦ  T=30 ɦɢɧ. 

7. Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ . 

ɋɬɚɥɶ            , 1Ʉ62 ɛɟɡ ɨɯɥɚɠɞɟɧɢɹ   350Cv  ; x= 0,15; y=0,35; 

m=0,20; 



64 

                                           
8.Ɉɩɪɟɞɟɥɹɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1

1000 1000 114
986

3.14 24
p

v
n

D
 

  
 

ɦɢɧ. 

ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ     ɤɨɪɪɟɤɬɢɪɭɟɦ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɫɬɚɧɤɚ ɢ   

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  n  ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɉɨ ɩɚɫɩɨɪɬɭ 

1Ʉ62  n=1000      . 

9. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ   n. 

1 3.14 24 1000
163

1000 1000

D n
v

    
   ɦ/ɦɢɧ. 

10. ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ.                             
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ Ɍ =2,5 ɦɢɧ. 

 

4.4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɛɨɪɤɢ                                                      

4.4.1 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ  ɫɛɨɪɤɢ 

ɋɛɨɪɤɚ ɦɚɲɢɧ – ɩɪɨɰɟɫɫ  ɫɨɟɞɢɧɟɧɢɹ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɜ ɰɟɥɭɸ 

ɦɚɲɢɧɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. ɋɨɫɬɚɜɧɵɟ ɱɚɫɬɢ 

ɦɚɲɢɧ – ɞɟɬɚɥɢ ɢ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ (ɭɡɥɵ). 

ɋɛɨɪɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɳɟɣ ɢ ɭɡɥɨɜɨɣ. Ɉɛɳɚɹ ɫɛɨɪɤɚ – ɫɛɨɪɤɚ, ɨɛɴɟɤɬɨɦ ɤɨɬɨ-

ɪɨɣ ɹɜɥɹɟɬɫɹ ɢɡɞɟɥɢɟ (ɦɚɲɢɧɚ) ɜ ɰɟɥɨɦ. ɍɡɥɨɜɚɹ ɫɛɨɪɤɚ – ɫɛɨɪɤɚ, ɨɛɴɟɤɬɨɦ ɤɨɬɨɪɨɣ 

ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɢɡɞɟɥɢɣ (ɭɡɟɥ). 

Ɍɪɭɞɨɺɦɤɨɫɬɶ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɜ ɬɪɚɤɬɨɪɧɨɦ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɦɚɲɢɧɨ-

ɫɬɪɨɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 20…30% ɨɛɳɟɣ ɬɪɭɞɨɺɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ. ɉɨ 
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ɨɬɞɟɥɶɧɵɦ ɦɚɲɢɧɚɦ ɬɪɭɞɨɺɦɤɨɫɬɶ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ  40…60% 

ɨɛɳɟɣ ɬɪɭɞɨɺɦɤɨɫɬɢ ɢɡɞɟɥɢɹ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɛɨɪɤɢ: ɫɛɨ-

ɪɨɱɧɵɟ ɱɟɪɬɟɠɢ ɭɡɥɨɜ ɢ ɨɛɳɢɯ ɜɢɞɨɜ ɦɚɲɢɧ; ɞɥɹ ɥɭɱɲɟɝɨ ɡɧɚɤɨɦɫɬɜɚ ɫ ɦɚɲɢɧɨɣ 

ɧɟɨɛɯɨɞɢɦɵ ɱɟɪɬɟɠɢ ɞɟɬɚɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɭɡɥɵ; ɜɟɥɢɱɢɧɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɡɚɞɚɧɢɹ ɢ 

ɫɪɨɤ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ; ɫɜɟɞɟɧɢɹ ɨ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɚɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ (ɞɟɣɫɬɜɭɸɳɟɟ, ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɟ, ɧɨɜɨɟ ɢɥɢ ɟɝɨ ɩɨɨɱɟɪɟɞɧɨɟ ɪɚɡɜɢ-

ɬɢɟ). 

ɋɛɨɪɨɱɧɵɟ ɱɟɪɬɟɠɢ ɭɡɥɨɜ ɢ ɨɛɳɢɯ ɜɢɞɨɜ ɦɚɲɢɧ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ: ɨɫɧɨɜɧɵɟ 

ɪɚɡɦɟɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɭɡɟɥ (ɦɚɲɢɧɭ); ɞɨɩɭɫɤɢ ɧɚ ɪɚɡɦɟɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ 

ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɟɬɚɥɟɣ; ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɡɚɡɨɪɵ; ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ, 

ɤɚɫɚɸɳɢɟɫɹ ɫɛɨɪɤɢ ɫɨɩɪɹɠɺɧɧɵɯ ɞɟɬɚɥɟɣ ɢɥɢ ɜɫɟɣ ɦɚɲɢɧɵ. 

Ʉ ɱɟɪɬɟɠɚɦ ɩɪɢɥɚɝɚɸɬɫɹ: ɫɩɟɰɢɮɢɤɚɰɢɢ ɞɟɬɚɥɟɣ ɩɨ ɤɚɠɞɨɦɭ ɢɡɞɟɥɢɸ; ɨɩɢɫɚ-

ɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ; ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ ɩɪɢɺɦɤɭ. 

ɋɩɟɰɢɮɢɤɚɰɢɢ ɞɟɬɚɥɟɣ ɩɨ ɤɚɠɞɨɦɭ ɢɡɞɟɥɢɸ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ: ɧɚɢɦɟɧɨɜɚɧɢɟ 

ɜɫɟɯ ɞɟɬɚɥɟɣ; ɦɚɫɫɭ ɞɟɬɚɥɟɣ; ɜɢɞ ɦɚɬɟɪɢɚɥɚ ɢ ɟɝɨ ɦɚɪɤɭ; ɜɢɞɵ ɡɚɝɨɬɨɜɤɢ; ɱɢɫɥɨ 

ɞɟɬɚɥɟɣ ɧɚ ɨɞɧɨ ɢɡɞɟɥɢɟ; ɞɥɹ ɝɨɫɬɢɪɨɜɚɧɧɵɯ ɢɥɢ ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ 

– ɧɨɦɟɪ ȽɈɋɌɚ ɢɥɢ ɧɨɪɦɚɥɢ. 

Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ (ɦɚɲɢɧɵ, ɭɡɥɚ) ɞɨɥɠɧɨ ɞɚɬɶ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜ-

ɥɟɧɢɟ ɨ ɪɚɛɨɬɟ ɢɡɞɟɥɢɹ, ɧɚɡɧɚɱɟɧɢɢ ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɜɨ 

ɜɪɟɦɹ ɪɚɛɨɬɵ. 

ɉɪɢ ɩɨɬɨɱɧɨɣ ɩɨɞɜɢɠɧɨɣ ɫɛɨɪɤɟ ɩɨɞɚɱɚ ɢɡɞɟɥɢɹ ɦɨɠɟɬ ɛɵɬɶ ɧɟɩɪɟɪɵɜɧɨɣ ɢɥɢ 

ɩɪɟɪɵɜɢɫɬɨɣ (ɩɟɪɢɨɞɢɱɟɫɤɨɣ). 

Ɉɫɧɨɜɧɨɣ ɢɫɯɨɞɧɨɣ ɜɟɥɢɱɢɧɨɣ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɬɨɱɧɨɣ ɫɛɨɪɤɢ ɹɜɥɹɟɬɫɹ ɬɚɤɬ ɜɵ-

ɩɭɫɤɚ Ĳ. ȿɫɥɢ ɫɛɨɪɤɭ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɟ ɢɡɞɟɥɢɹ, ɬɨ ɬɚɤɬ ɜɵɩɭɫɤɚ 

ɢɡɞɟɥɢɢ ɫ ɩɨɬɨɱɧɨɣ ɥɢɧɢɢ ɪɚɜɟɧ ɬɚɤɬɭ ɪɚɛɨɬɵ: 

Ĳ= .       (4.6) 
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ɉɪɢ ɫɛɨɪɤɟ ɫ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɢɡɞɟɥɢɹ ɬɚɤɬ ɪɚɛɨɬɵ  ɩɥɸɫ ɜɪɟɦɹ  ɧɚ 

ɩɟɪɟɦɟɳɟɧɢɟ ɢɡɞɟɥɢɹ ɨɬ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɤ ɞɪɭɝɨɦɭ: 

.     (4.7) 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɤɨɧɜɟɣɟɪɚ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɞɜɢɠɟɧɢɢ, ɦ/ɦɢɧ , 

v= ,      (4.8) 

ɝɞɟ l-ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɞɜɭɯ ɪɚɛɨɱɢɯ ɦɟɫɬ), ɦ. 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɤɨɧɜɟɣɟɪɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 5 ɦ/ɦɢɧ. 

L=m*l=m*z*( =(  , 

Ƚɞɟ m-ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɦɟɫɬ; z- ɱɢɫɥɨ ɢɡɞɟɥɢɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 

- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɢɡɞɟɥɢɹɦɢ, ɦ; , , 

- ɱɢɫɥɚ ɨɩɟɪɚɰɢɢ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ, ɪɚɜɧɨɣ ɨɞɧɨɦɭ, ɞɜɭɦ, ɬɪɟɦ ɢ ɬ.ɞ. ɬɚɤɬɚɦ 

ɜɵɩɭɫɤɚ; Ⱥ-ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɦ;T-ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɜɫɟɣ ɞɥɢɧɵ ɤɨɧɜɟɣɟɪɚ, 

ɦɢɧ; ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ (ɝɨɞ, ɦɟɫɹɰ ɢ ɬ.ɩ.), ɦɢɧ; -

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ ɤɨɧɜɟɣɟɪɚ ɩɨ ɞɚɧɧɨɦɭ ɢɡɞɟɥɢɸ ɧɚ ɬɭ ɠɟ ɤɚɥɟɧɞɚɪɧɭɸ 

ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 

ȿɫɥɢ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɞɜɢɠɭɳɟɦɫɹ ɤɨɧɜɟɣɟɪɟ, ɬɨ ɩɨɥɧɨɟ ɜɪɟɦɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ  ɪɚɜɧɨ ɜɪɟɦɟɧɢ ɫɛɨɪɤɢ ɢ  ɜɪɟɦɟɧɢ ɧɚ ɩɟɪɟɞɜɢɠɟɧɢɟ 

ɤɨɧɜɟɣɟɪɚ ɫ ɢɡɞɟɥɢɟɦ 

=m* +      (4.9) 

ɇɟɩɨɞɜɢɠɧɭɸ ɩɨɬɨɱɧɭɸ ɫɛɨɪɤɭ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɢɡɞɟɥɢɣ ɛɨɥɶɲɨɣ ɦɚɫɫɵ ɜ ɦɟɥ-

ɤɨɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

 

4.4.2 ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫɛɨɪɤɢ.  

 ɉɟɪɟɞ ɪɚɡɪɚɛɨɬɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɛɨɪɤɢ ɢɡɞɟɥɢɹ (ɭɡɥɚ) ɫɨɫɬɚɜ-

ɥɹɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɨɛɳɟɣ ɢ ɭɡɥɨɜɨɣ ɫɛɨɪɤɢ. ɗɬɢ ɫɯɟɦɵ ɢɡɨɛɪɚɠɚɸɬ 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɛɨɪɤɢ ɦɚɲɢɧɵ, ɭɡɥɚ ɢɥɢ ɩɨɞɭɡɥɚ ɢɡ ɟɺ ɷɥɟɦɟɧɬɨɜ. ɂɫɯɨɞɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ ɫɛɨɪɤɢ ɫɥɭɠɢɬ ɱɟɪɬɺɠ ɢɡɞɟɥɢɹ (ɭɡɥɚ, ɩɨɞɭɡɥɚ) 

ɫɨ ɫɩɟɰɢɮɢɤɚɰɢɟɣ ɜɯɨɞɹɳɢɯ ɷɥɟɦɟɧɬɨɜ (ɞɟɬɚɥɟɣ, ɭɡɥɨɜ, ɩɨɞɭɡɥɨɜ). 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɫɛɨɪɤɢ ɭɤɚɡɵɜɚɸɬ ɦɟɬɨɞɵ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɨɟɞɢɧɟ-

ɧɢɣ, ɟɫɥɢ ɨɧɢ ɧɟ ɨɩɪɟɞɟɥɟɧɵ ɬɢɩɨɦ ɫɨɛɢɪɚɟɦɵɯ ɞɟɬɚɥɟɣ.  

ɋɯɟɦɵ ɫɛɨɪɤɢ ɫɨɫɬɚɜɥɹɸɬ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: ɜɧɚɱɚɥɟ ɨɛɳɚɹ, ɡɚɬɟɦ 

ɭɡɥɨɜɚɹ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫɛɨɪɤɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɨɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɛɨɪɤɢ. ɉɪɢ ɧɚɥɢɱɢɢ ɷɬɢɯ ɫɯɟɦ ɪɚɡɪɚ-

ɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɤɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬɫɹ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɢ ɨɛɴɺɦɚ ɜɵɩɭɫɤɚ ɢɡɞɟɥɢɣ ɫɛɨɪɤɚ ɛɵ-

ɜɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ, ɩɚɪɚɥɥɟɥɶɧɨ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɢ ɩɚɪɚɥɥɟɥɶɧɨɣ. ɉɪɢ  

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɛɨɪɤɟ ɢɡɞɟɥɢɹ ɜɫɟ ɨɩɟɪɚɰɢɢ ɫɛɨɪɤɢ ɪɚɫɩɨɥɚɝɚɸɬ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ 

ɜ ɩɨɪɹɞɤɟ ɢɯ ɜɵɩɨɥɧɟɧɢɹ (ɷɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ ɢ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡ-

ɜɨɞɫɬɜ). 
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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. 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɪɚɛɨɬɭ, ɩɪɨɯɨɞɹɬ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯ-

ɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ 

ɷɬɚɩɨɦ ɨɛɭɱɟɧɢɹ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɬɨɪɵɦ ɷɬɚɩɨɦ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɧ-

ɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫ ɰɟɥɶɸ ɭɫɜɨɟɧɢɹ ɪɚɛɨɱɢɦ ɛɟɡɨɩɚɫɧɵɯ ɩɪɢɟɦɨɜ 

ɬɪɭɞɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɧɚ ɬɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɝɞɟ ɞɨɥɠɟɧ 

ɨɧ ɪɚɛɨɬɚɬɶ. ɉɪɨɜɨɞɹɬ ɷɬɨɬ ɢɧɫɬɪɭɤɬɚɠ ɦɚɫɬɟɪ ɰɟɯɚ ɢɥɢ ɦɟɯɚɧɢɤ ɤɨɥɨɧɧɵ. 

ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚ-

ɬɢɡɦɚ ɢ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɢɦɟɟɬ ɤɭɥɶɬɭɪɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɬɟɯɧɢɱɟɫɤɚɹ ɷɫɬɟɬɢɤɚ. ɇɚɥɢɱɢɟ ɢɫɩɪɚɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɢ-

ɫɩɨɫɨɛɥɟɧɢɣ, ɭɞɨɛɫɬɜɨ ɢɯ ɪɚɡɦɟɳɟɧɢɣ, ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɱɢɫɬɨɬɚ, ɬɨɧ ɨɤɪɚɫɤɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɦɟɳɟɧɢɣ, ɩɪɚɜɢɥɶɧɵɣ ɩɨɞɛɨɪ ɨɫɜɟɳɟɧɢɹ, ɨɡɟɥɟɧɟɧɢɟ ɩɨɦɟ-

ɳɟɧɢɣ ɢ ɬɟɪɪɢɬɨɪɢɢ – ɜɫɟ ɷɬɢ ɷɥɟɦɟɧɬɵ ɬɟɯɧɢɱɟɫɤɨɣ ɷɫɬɟɬɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɢɫɭɳɢ ɫɨɜɪɟɦɟɧɧɨɦɭ ȺɌɉ ɩɪɢ ɜɵɫɨɤɨɣ ɇɚɭɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɜɨɞɢɬɟ-

ɥɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ  

  ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɧɟɡɚɝɪɨɦɨɠɞɟɧɧɨɫɬɶ 

ɩɪɨɟɡɞɨɜ, ɩɨɞɝɨɬɨɜɢɬɶ ɤ ɪɚɛɨɬɟ ɢɧɜɟɧɬɚɪɶ, ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɢ ɧɚɥɢɱɢɟ 

ɡɚɡɟɦɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ, ɜɧɟɲɧɟɦ ɨɫɦɨɬɪɨɦ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɨ-

ɜɨɞɤɢ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ;  
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 ɨɫɦɨɬɪɟɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɩɪɢɜɟɫɬɢ ɟɝɨ ɜ ɩɨɪɹɞɨɤ: ɭɛɪɚɬɶ ɩɨɫɬɨɪɨɧ-

ɧɢɟ ɩɪɟɞɦɟɬɵ, ɨɫɜɨɛɨɞɢɬɶ ɩɨɞɯɨɞɵ ɤ ɧɟɦɭ, ɭɫɬɪɚɧɢɬɶ ɧɚɥɢɱɢɟ ɧɚ ɩɨɥɭ ɜɥɚɝɢ, 

ɦɚɫɥɚ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɝɨ. 

Ɋɚɛɨɬɧɢɤɢ ɧɟ ɞɨɥɠɧɵ ɩɪɢɫɬɭɩɚɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɩɪɢ: 

 ɡɚɝɪɨɦɨɠɞɟɧɢɢ  ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɟɦɭ; 

 ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ; 

 ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, ɞɪɭɝɢɯ 

ɧɚɪɭɲɟɧɢɹɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɛɧɚɪɭɠɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬ-

ɪɚɧɟɧɵ ɪɚɛɨɬɧɢɤɨɦ ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

 ɡɚɝɥɭɲɢɬɶ ɞɜɢɝɚɬɟɥɶ ɢ ɜɵɧɭɬɶ ɤɥɸɱ ɡɚɠɢɝɚɧɢɹ ɢɡ ɡɚɦɤɚ;  

 ɚɜɬɨɦɨɛɢɥɶ ɩɨɫɬɚɜɢɬɶ ɧɚ ɫɬɨɹɧɨɱɧɵɣ ɬɨɪɦɨɡ; 

 ɜɨɞɢɬɟɥɶ ɜɨ ɜɪɟɦɹ ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ ɧɟ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ ɤɚ-

ɛɢɧɟ; 

 ɡɚɡɟɦɥɢɬɶ ɭɫɬɚɧɨɜɤɭ ɢ ɩɨɫɬ ɭɩɪɚɜɥɟɧɢɹ;  

 ɩɨɞ ɤɨɥɟɫɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨɥɨɠɢɬɶ ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɟ ɭɩɨɪɵ;  

 ɜɧɢɦɚɬɟɥɶɧɨ ɫɥɟɞɢɬɶ ɡɚ ɪɚɛɨɬɨɣ ɷɥɟɤɬɪɨɦɨɬɨɪɚ; 

 ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɢ ɫɦɚɡɤɢ ɧɚ ɨɩɨɪɧɵɟ ɪɨɥɢɤɢ ɢ ɜɟɞɭɳɟɟ ɤɨɥɟɫɨ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ; 

 ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɢ ɫɦɚɡɤɢ ɧɚ ɩɥɚɬɮɨɪɦɭ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɫɥɟɞɭɟɬ: 

 ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɢɬɶ ɢɫɬɨɱɧɢɤ, ɜɵɡɜɚɜɲɢɣ ɚɜɚɪɢɣɧɭɸ ɫɢɬɭɚɰɢɸ; 

 ɩɪɟɤɪɚɬɢɬɶ ɜɫɟ ɪɚɛɨɬɵ, ɧɟ ɫɜɹɡɚɧɧɵɟ ɫ ɥɢɤɜɢɞɚɰɢɟɣ ɚɜɚɪɢɢ; 

 ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ (ɟɫɥɢ ɟɫɬɶ ɩɨɬɟɪɩɟɜ-

ɲɢɟ). Ɋɚɛɨɬɭ ɦɨɠɧɨ ɜɨɡɨɛɧɨɜɢɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɪɢɱɢɧ, ɩɪɢɜɟɞɲɢɯ 

ɤ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
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Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɸ ɪɚɛɨɬɵ  

 ɨɬɤɥɸɱɢɬɶ ɦɟɫɬɧɨɟ ɨɫɜɟɳɟɧɢɟ; 

 ɩɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 

 ɨɱɢɫɬɢɬɶ ɫɩɟɰɨɞɟɠɞɭ ɢ ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɢ 

ɭɛɪɚɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɟɫɬɚ; 

 ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɨɛɨ ɜɫɟɯ ɧɟɩɨɥɚɞɤɚɯ, ɜɨɡɧɢɤɲɢɯ ɜɨ 

ɜɪɟɦɹ ɪɚɛɨɬɵ ɢ ɩɪɢɧɹɬɵɯ ɦɟɪɚɯ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɜɫɟɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɜɵɦɵɬɶ ɪɭɤɢ ɢ ɥɢɰɨ ɬɟɩɥɨɣ ɜɨɞɨɣ ɫ 

ɦɵɥɨɦ ɢɥɢ ɚɧɚɥɨɝɢɱɧɵɦɢ ɩɨ ɞɟɣɫɬɜɢɸ ɫɦɵɜɚɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɧɟ ɞɨɩɭɫɤɚ-

ɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɦɵɬɶɹ ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ), ɩɪɢ ɜɨɡ-

ɦɨɠɧɨɫɬɢ ɩɪɢɧɹɬɶ ɞɭɲ. 

 

5.1 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. 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  - ɟɫɬɶ ɫɢɫɬɟɦɚ ɦɟɪɨɩɪɢɹɬɢɣ  ɧɚɩɪɚɜɥɟɧɧɨɟ ɧɚ 

ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɨɯɪɚɧɭ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɇɚ ɡɚɳɢɬɭ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɮɨɧɚ. 

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶ ɤɨɦɩɥɟɤɫ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɩ-

ɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɪɢɪɨɞɵ ɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɛɳɟɫɬɜɚ. Ⱦɚɧɧɵɟ 

ɩɨɥɨɠɟɧɢɹ ɢɡɥɨɠɟɧɵ ɜ ɡɚɤɨɧɟ ɊɎ “Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ” (2002 ɝɨɞ). 

Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ: 

Ȼɨɥɶɲɚɹ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɢ ɬɨɤɫɢɱɧɨɫɬɶ  ɜ ɚɬɦɨɫɮɟɪɟ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɡɚ-

ɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ; 

Ɂɚɯɥɚɦɥɟɧɢɟ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɢ, ɜɟɞɟɬ ɤ ɜɵɪɨɠɞɟɧɢɸ ɥɟɫɨɩɨɥɨɫ; 

ȼ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɯɢ-

ɦɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɚɹ ɜɨɞɚ ɩɪɢ ɤɨɧɬɪɨɥɟ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌɭ 

17.1.3.11-94. «Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ, ɝɢɞɪɨɫɮɟɪɵ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɩɨ-

ɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ». ɇɚ 

ɨɫɧɨɜɟ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɜɨɞɧɨɦ ɤɚɞɚɫɬɪɟ ɨɬ 23 ɚɩɪɟɥɹ 1994 ɝɨɞɚ (ɫ 3 ɢɸɥɹ 

1994 ɝ № 2 ɫɬ. 97). 

Ɉɬɪɚɛɨɬɚɧɧɵɟ ɝɚɡɵ ɜ ɩɪɨɰɟɫɫɟ ɨɛɤɚɬɤɢ ɞɜɢɝɚɬɟɥɟɣ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨ-

ɜɚɬɶ ȽɈɋɌɭ 11.2201 – 84. Ⱦɢɡɟɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ. ɋɨɞɟɪɠɚɧɢɟ ɞɵɦɚ. ɇɚ ɨɫɧɨɜɚ-

ɧɢɢ ɡɚɤɨɧɚ ɨɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɢɧɹɬɵɣ ɜ 1995 ɝ. ɊɎ. 
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7. ɊȺɋɑȿɌ ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂɏ ɉɈɄȺɁȺɌȿɅȿɃ ɄɈɇɋɌ-

ɊɍɄɐɂɂ ɉɈȽɊɍɁɈɑɇɈȽɈ ɍɋɌɊɈɃɋɌȼȺ ȾɅə ȺȼɌɈɆɈȻɂɅə. 

7.1 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

7.1.1 Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɦɚɫɫɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬ-

ɪɭɤɰɢɢ 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɬɢɩɨɜɭɸ ɪɚɡɝɪɭɡɨɱɧɭɸ ɩɥɚɬɮɨɪɦɭ 

ȼ ɬɚɛɥɢɰɟ 3.1. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɍɚɛɥɢɰɚ 7.1–Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢ-
ɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 350 370 

Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 118000 120000 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 1 1 

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, % 12 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 1000 1000 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬ/ɱ 7 8 

 

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, Д2Ж: 

 60
ɰ

ɱ
T

W


                                                     (7.1) 

ɝɞɟ  Ĳ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ (0,6…0,9) 
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Tɰ – ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ 

8 
6

8,0
601 ɱW  ɬ/ɱɚɫ 

7 
7

8,0
600 ɱW  ɬ/ɱɚɫ 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 

  
Ɍ ɫɥ  1

1
1 


 ɝɨɞɱ
ɟ

TW

GɆ ;    
ɫɥɝɨɞ0

0
0

T  T  


ɱ
ɟ

W

GɆ    (7.2) 

ɝɞɟ Ɇɟ1, Ɇɟ0– ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɝ/ ɬ; 

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

Wɱ1, Wɱ0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 370/(8·1000·10) =  0,0046 ɤɝ/ ɬ;     

Ɇɟ0 = 350/(7·1000·10) = 0,005 ɤɝ/ ɬ.      

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2, ɫɬɪ.16Ж: 

 
ɝɨɞɱ

ɛ
ɟ

TW

C
F




1

1
1 ;  

ɝɨɞɱ

ɛ
ɟ ɌW

C
F




1

0
0     (7.3) 

,       

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

ɰɢɢ, ɪɭɛ.; 

Fɟ1 = 120000/(8·1000) = 15 ɪɭɛ./ ɬ;      

Fɟ0 = 118000/(7·1000) =  16,86  ɪɭɛ./ ɬ.     

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 
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  1

1
1

ɱ

e
ɟ

W

N
Э  ;  

  0

0
0

ɱ

e
ɟ

W

NЭ      (7.4) 

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ*ɱ/ ɬ; 

Nɟ1, Nɟ0 – ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

ɗɟ1 = 1/8  = 0,125 ɤȼɬ·ɱ/ ɬ;      

ɗɟ0 = 1/7  = 0,143 ɤȼɬ·ɱ/ ɬ.      

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, Д2Ж. 

ɱТ

ɪТ
ɟТ

W

n
Ɍ    ;      (7.5) 

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

125,0
8

1
1 ɟɌ , ɱɟɥ·ɱ/ ɬ.      

143,0
7

1
0 ɟɌ  ɱɟɥ·ɱ/ ɬ.      

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ  ɢ ɜ ɢɫɯɨɞɧɨɦ ɜɚɪɢɚɧɬɟ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, Д2Ж: 

 11111 ȺɋɋɋS ɪɬɨЭɡɩ  ;    (7.6) 

00000 ȺɋɋɋS ɪɬɨЭɡɩ        

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

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

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

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

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ, Д2Ж: 

 111 ɟɡɩ ɌzC  ;     (7.7) 
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 000 ɟɡɩ ɌzC ;       

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

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 100 ɪɭɛ./ɱ. 

ɋɡɩ1 = 100·0,125 = 12,5 ɪɭɛ./ ɬ;      

ɋɡɩ0 = 100·0,143 = 14,3  ɪɭɛ./ ɬ.     

Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 

ЭЭ ЦЭɋ  11 ;       (7.8) 

 ЭЭ ЦЭɋ 00 ,        

ɝɞɟ   ɐɗ –ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, (ɐɗ=6 ɪɭɛ./ɤȼ),. 

ɋɗ1 = 0,125·6 = 0,75 ɪɭɛ./ ɬ ;      

ɋɗ0 = 0,143·6= 0,86 ɪɭɛ./ ɬ.      

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, Д2Ж: 

 
ɝɨɞɱ1

ɪɬɨ1
1 Ɍ  W 100

ɇ  
1




 ɛ

ɪɬɨ
C

C ;    (7.9) 

ɝɨɞɱ0

ɪɬɨ00
0 Ɍ W  100

ɇ 



 ɛ

ɪɬɨ
C

C ,      

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

ɋɪɬɨ1 = 120000·10/(100·8·1000) = 1,5 ɪɭɛ./ ɬ;    

ɋɪɬɨ0 = 118000·12/(100·7·1000) = 2,02 ɪɭɛ./ ɬ.    

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, Д2Ж: 

 ;
Ɍ  W 100

ɚТ 

ɝɨɞТɱТ 


 i
i

CɛȺ      (7.10) 
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ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 120000·10/(100·8·1000) = 1,5 ɪɭɛ./ ɬ;     

Ⱥ0 = 118000·10/(100·7·1000) = 1,69 ɪɭɛ./ ɬ.    

Ɉɬɫɸɞɚ, 

1эɤɫɩS  = 12,5+0,75+1,5+1,5 = 18,02  ɪɭɛ./ ɬ;    

0эɤɫɩS  = 14,3+0,86+ 2,02+1,69 = 20,89  ɪɭɛ./ ɬ.    

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, Д2Ж: 

ɟɩɪ FSɋ  ɇ1 ȿ      (7.11)  

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ȿɇ =0,15, [2]. 

CɉɊ1 = 18,02+(0,15·15) = 20,27 ɪɭɛ./ ɬ.     

CɉɊ0 = 20,89+(0,15·16,86) = 23,42 ɪɭɛ./ ɬ.     

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 

   ɝɨɞɱ110 Ɍ  W  SSЭɝɨɞ  ,    (7.12) 

ɝɨɞЭ  = (20,89-18,02) ·8·1000 = 22960 ɪɭɛ.     

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 

  ɝɨɞz110 Ɍ  W  ɉɊɉɊɝɨɞ ɋɋЕ ,   (7.13) 

ȿɝɨɞ = (23,42-20,07)·8·1000 = 25200 ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 

ɝɨɞ

ɛ
ɨɤ Э

ɋɌ 1 ,     (7.14) 

Ɍɨɤ = 120000/22960 =  5,2 ɥɟɬ.     
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Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 

1ɛ

ɝɨɞ
эф ɋ

ЭЕ  ,     (7.15) 

ȿɷɮ = 22960/120000 =  0,19     

Ɍɚɛɥɢɰɚ 6.3– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ ɜ 
%% ɤ ɛɚ-
ɡɨɜɨɦɭ 

ɂɫɯɨɞ-
ɧɵɣ 

ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬ /ɱ 7 8 114,3 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ ɬ 0,005 0,0046 92 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ ɬ  16,86 15,00 89,0 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ ɬ 0,143 0,125 87,4 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ·ɱ/ ɬ 0,143 0,125 87,4 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ ɬ 20,89 18,02 86,3 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ,  ɪɭɛ./ ɬ 23,42 20,27 86,5 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 22960   

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.   25200 – 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 
ɥɟɬ. 

– 5,2 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

– 0,19 
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ȼɕȼɈȾɕ 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɢ ɩɚɬɟɧɬɧɵɣ 

ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ  ɩɨ ɩɨɝɪɭɡɨɱɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɚɜɬɨɦɨɛɢ-

ɥɟɣ.  

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɫ ɭɱɟɬɨɦ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɪɨɬɨɬɢɩɚ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɩɨɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ  ɢɦɟɟɬ ɧɟ-

ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɩɪɨɫɬɨɟ ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɛɨɥɶɲɭɸ 

ɦɚɫɫɭ ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɟ  ɪɚɫɱɟɬɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜ-

ɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ 

ɜɵɝɨɞɧɵɦ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɢ ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɬ 

22960 ɪɭɛɥɟɣ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨ-

ɫɬɚɜɢɬ 5,2 ɝɨɞɚ. 
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