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ɎȽȻɈɍ ȼɈ “Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ” 

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ 

ɇɚɩɪɚɜɥɟɧɢɟ: Ⱥɝɪɨɢɧɠɟɧɟɪɢɹ 

ɉɪɨɮɢɥɶ: ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɨɬɟɯɧɨɥɨɝɢɢ 

 

 

 

 

 

ɁȺȾȺɇɂȿ ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ  

 

ɋɬɭɞɟɧɬɭ:  ɋɚɞɵɤɨɜɭ Ɏ. ɂ. 

Ɍɟɦɚ ȼɄɊ: ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨ-

ɛɢɥɟɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ. 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ ɨɬ ____ ___________  № ИИИИИИИ 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ    ___ ɢɸɧɹ  2018 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɩɪɨɟɤɬɭ: Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɬɟɯɧɢɤɢ, ɝɨɞɨɜɚɹ ɧɚɪɨ-

ɛɨɬɤɚ, (ɩɪɨɛɟɝ), ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ. 

ɉɟɪɟɱɟɧɶ  ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ:    

1. ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ (ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ). 

2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢ-

ɥɟɣ. 

3. Ɋɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ. 

4. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

5. ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ). 

1. Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ. 

2. ɉɥɚɧ ɨɫɜɟɳɟɧɢɹ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɍɬɜɟɪɠɞɚɸ 

Ɂɚɜ. ɤɚɮɟɞɪɨɣ 

ИИИИИИИИИИИИИИ/ɏɚɮɢɡɨɜ Ʉ.Ⱥ././ 

23 ɚɩɪɟɥɹ 2018 ɝ.2 
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3. ɉɥɚɧ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ 

4. ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨ-

ɦɨɛɢɥɟɣ 

5. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢɪɨɜɤɚ (2 

ɥɢɫɬɚ). 

6. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

 Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼɄɊ ɫ ɭɤɚɡɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɨɜ ɩɪɨ-

ɟɤɬɚ 

Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ  

ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ 

 

  

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ  23. 04. 2018 

ɄȺɅȿɇȾȺɊɇЫɃ ɉɅȺɇ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɋɪɨɤ ɜɵɩɨɥɧɟ-
ɧɢɹ 

ɉɪɢɦɟɱɚɧɢɟ 

1 ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ (ɨɛɡɨɪ ɥɢɬɟɪɚ-
ɬɭɪɵ) 

07.05.2018  

2.  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɪɟ-
ɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɟɣ 

21.05.2018  

3 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ 

04.06.2018  

 

 

ɋɬɭɞɟɧɬ-ɞɢɩɥɨɦɧɢɤИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (ɋɚɞɵɤɨɜ Ɏ. ɂ.) 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɤ.ɬ.ɧ. ɞɨɰɟɧɬ _________________ (ɋɢɧɢɰɤɢɣ ɋ.Ⱥ.) 
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ȺɇɇɈɌȺɐɂə 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɋɚɞɵɤɨɜɚ Ɏ. ɂ., ɜɵɩɨɥɧɢɜɲɟ-

ɝɨ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɧɚ ɬɟɦɭ: ―ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ 

ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ‖. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ 

ɧɚ 62 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɚɹ 11 ɬɚɛɥɢɰ, 8 ɪɢɫɭɧɤɨɜ. Ȼɢɛ-

ɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ 16 ɧɚɢɦɟɧɨɜɚɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ȼɄɊ 

ɜɵɩɨɥɧɟɧɚ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɟɪɜɚɹ ɱɚɫɬɶ ȼɄɊ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ (ɥɢɬɟɪɚɬɭɪɧɵɣ  ɢ ɩɚ-

ɬɟɧɬɧɵɣ ɨɛɡɨɪ). 

ȼɨ ɜɬɨɪɨɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨ-

ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. 

ȼ ɬɪɟɬɢɣ ɱɚɫɬɢ ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ ɞɥɹ ɩɪɨɜɟɪ-

ɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɜɵɜɨɞɚɦɢ ɢ ɫɩɢɫɤɨɦ ɥɢɬɟɪɚɬɭɪɵ. 

ABSTRACT 

 On final qualifying work of Sadykov F. I., who completed the final qualifying 

аШrФ ШЧ ЭСО ЭШpТМ:‖DОsТРЧ ШП ЭСО sТЭО ПШr rОpКТr ШП ОХОМЭrТМКХ ОqЮТpЦОЧЭ ШП МКrs аТЭС 

the development of a stand for checking generators and starters." Final qualifying 

work contains an explanatory note on 62 sheets of typewritten text, including 11 

tables, 8 figures. The bibliographic list contains 16 titles. The graphic part of the 

WRC is made on 6 sheets of A1 format. The first part of the WRC describes the state 

of the issue (literary and patent review). In the second section is considered the de-

sign for repair of electrical equipment of cars. The third part shows the design devel-

opment of the stand for checking the generators and starters. The explanatory note 

ends with the conclusions and a list of literature. 
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ȼȼȿȾȿɇɂȿ 

 

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

ɞɟɣɫɬɜɨɜɚɧɵ ɬɪɚɤɬɨɪɚ ɢ ɚɜɬɨɦɨɛɢɥɢ. ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟ 

ɹɜɥɹɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟɦ.  

ɉɨɩɨɥɧɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɣ ɧɨɜɨɣ ɬɟɯɧɢɤɨɣ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚ-

ɧɢɹ ɤ ɟɟ ɧɚɞɟɠɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɸ ɫɬɟɩɟɧɢ ɝɨɬɨɜɧɨɫɬɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɜ 

ɨɩɬɢɦɚɥɶɧɵɟ ɫɪɨɤɢ. ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɫɬɨɢɬ ɡɚɞɚɱɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɨɬ-

ɞɚɱɢ ɨɬ ɭɠɟ ɫɨɡɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. ɗɬɢ ɩɪɨɛɥɟɦɵ ɟɳɟ 

ɛɨɥɶɲɟ ɨɛɨɫɬɪɹɬɫɹ ɩɨ ɦɟɪɟ ɩɟɪɟɯɨɞɚ ɤ ɪɵɧɨɱɧɵɦ ɨɬɧɨɲɟɧɢɹɦ. 

ȼɫɟ ɫɨɜɪɟɦɟɧɧɵɟ ɬɪɚɤɬɨɪɚ ɢ ɚɜɬɨɦɨɛɢɥɢ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. Ɂɚɱɚɫɬɭɸ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɪɟɦɨɧɬɧɨɣ 

ɛɚɡɵ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɨɥɝɭ ɩɪɨɫɬɚɢɜɚɸɬ ɬɪɚɤɬɨɪɚ ɢ ɚɜɬɨ-

ɦɨɛɢɥɢ. 

ɉɨɷɬɨɦɭ ɫɧɢɠɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɚɬɪɚɬ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɟɪɜɨɫɬɟɩɟɧɧɵɯ 

ɡɚɞɚɱ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 
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1 ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊЫ 

ȼ ɧɚɫɬɨɹɜɲɟɟ ɜɪɟɦɹ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɢ ɬɪɚɤɬɨɪɚɯ ɜɫɟ ɛɨɥɶɲɟ ɩɪɢɦɟɧɹɟɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɢ ɷɥɟɤɬɪɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɫɬɚɟɬ ɜɨɩɪɨɫ ɨ ɟɝɨ ɫɜɨɟɜɪɟɦɟɧɧɨɦ ɢ ɤɚɱɟɫɬɜɟɧɧɨɦ ɨɛɫɥɭ-

ɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬɟ.  

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɹ (ɬɪɚɤɬɨɪɚ) — ɫɨɜɨɤɭɩɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ, 

ɜɵɪɚɛɚɬɵɜɚɸɳɢɯ, ɩɟɪɟɞɚɸɳɢɯ ɢ ɩɨɬɪɟɛɥɹɸɳɢɯ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɚ ɚɜɬɨɦɨɛɢ-

ɥɟ. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɹ (ɬɪɚɤɬɨɪɚ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠ-

ɧɵɣ ɤɨɦɩɥɟɤɫ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ, 

ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɞɟɠɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɞɜɢɝɚɬɟ-

ɥɹ, ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɯɨɞɨɜɨɣ ɱɚɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɪɚ-

ɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɚɜɬɨɦɨɛɢɥɹ ɢ ɤɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ  

ɇɚ ɪɚɧɧɢɯ ɚɜɬɨɦɨɛɢɥɹɯ(ɬɪɚɤɬɨɪɚɯ) ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɧɚɩɪɹɠɟɧɢɟ 6 ȼ, ɫɟɣ-

ɱɚɫ ɩɪɟɨɛɥɚɞɚɟɬ ɧɚɩɪɹɠɟɧɢɟ 12 ȼ ɧɚ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɢ ɥɺɝɤɢɯ ɝɪɭɡɨɜɢ-

ɤɚɯ ɢ 24 ȼ ɧɚ ɬɹɠɺɥɵɯ ɝɪɭɡɨɜɢɤɚɯ, ɬɪɚɤɬɨɪɚɯ  ɢ ɚɜɬɨɛɭɫɚɯ ɫ ɞɢɡɟɥɶɧɵɦɢ ɞɜɢɝɚ-

ɬɟɥɹɦɢ 

 

1.1 Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɨɜ 

ɋɬɟɧɞ ɗ250, [15] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɣ ɬɢɩɨɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɟɪɤɭ: ɝɟɧɟɪɚɬɨɪɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ  ɢ ɩɨɞ ɧɚɝɪɭɡɤɨɣ; ɫɬɚɪɬɟ-

ɪɨɜ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɩɨɥɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ; ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ; ɬɹɝɨɜɵɯ 

ɪɟɥɟ ɫɬɚɪɬɟɪɨɜ; ɪɟɥɟ-ɩɪɟɪɵɜɚɬɟɥɟɣ; ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɪɟɥɟ; ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ 

ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɹ; ɨɛɦɨɬɨɤ ɹɤɨɪɟɣ; ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ; ɪɟɡɢ-

ɫɬɨɪɨɜ.  

https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
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Ɋɢɫɭɧɨɤ 1.1- ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɟɧɞɚ  ɗ250. 

Ɍɚɛɥɢɰɚ1.1- Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɬɟɧɞɚ ɗ250. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 0-10000 

ɋɢɥɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, Ⱥ 0-5, 0-150, 0-50, 0-1000 

ɇɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ȼ 0-2, 0-20, 0-40 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ 0-100 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ, Ɉɦ 0-100000 

Ɇɚɤɫ. ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɢɡ ɫɟɬɢ ɩɪɢ ɩɪɨ-

ɜɟɪɤɟ ɫɬɚɪɬɟɪɨɜ ɧɟ ɛɨɥɟɟ, ɤȼɬ 

22 

ȼɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ ɧɟ ɛɨɥɟɟ, 

ɦɢɧ 

ɧɟ ɛɨɥɟɟ 15 ɦɢɧ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɜɟɪɹɟɦɨɝɨ ɷɥɟɤ-

ɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ȼ 

12 / 24ȼ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧ ɫɬɟɧɞ ɋȽ 2500, Д15]. 
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Ɋɢɫɭɧɨɤ 1.2 - ɋɬɟɧɞ  ɋȽ 2500. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɬɟɧɞɨɜ  ɋȽ 2500 ɋȽ 2500ɉ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, Ⱥ    0 -120 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ȼ  0 - 40 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ȼ  0 - 40 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢɜɨɞɚ, ɦɢɧ -1  0 - 8000 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɫɬɟɧɞɚ, ȼ      380 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ,       ɧɟ ɛɨɥɟɟ 6,4 

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ, ɤȼɬ       3,7 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ,       1200ɯ700ɯ1150 

Ɇɚɫɫɚ ɫɬɟɧɞɚ, ɤɝ, ɧɟ ɛɨɥɟɟ       88 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ, ɱɚɫ,       ɧɟ ɦɟɧɟɟ 1000 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɫɬɟɧɞɚ, ɥɟɬ,       ɧɟ ɦɟɧɟɟ 8 

 

Ɋɢɫɭɧɨɤ 1.3 - Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɫɬɟɧɞ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚɬɨɪɨɜ, ɪɟɝɭɥɹɬɨ-

ɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ KυS 004. 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ: 

• Ɍɪɟɯɮɚɡɧɵɟ AC ɢ DC ɝɟɧɟɪɚɬɨɪɵ ɢ ɪɟɝɭɥɹɬɨɪɵ ɤ ɧɢɦ  

 ɞɨ 240Ⱥ ɩɪɢ 14 V 

 ɞɨ 120Ⱥ ɩɪɢ 28 V  

 • ɋɬɚɪɬɟɪɧɵɟ ɦɨɬɨɪɵ ɞɨ 10 ФА  ɞɨ 1800Ⱥ ɩɪɢ 24 V/ 12 V 

 • Ȼɟɫɫɬɭɩɟɧɱɚɬɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 

 • Ȼɥɨɤɢɪɨɜɤɚ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɩɭɫɤɚ 

 • ɐɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɬɨɤɚ, ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɹ ɢ ɨɛɨɪɨɬɨɜ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ 

 • Ʌɚɦɩɚ ɩɨɞɫɜɟɬɤɢ 

 • Ɉɬɫɟɤ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɨɜ• Ɉɛɲɢɪɧɵɣ ɧɚɛɨɪ ɚɤɫɟɫɫɭɚɪɨɜ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ 

 • ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 7,5 ФА 

 • ɍɪɨɜɟɧɶ ɲɭɦɚ ɞɨ 85 НB. 

 

1.2 Ɉɛɡɨɪ ɩɚɬɟɧɬɨɜ 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 2153180, [16]. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɥɨɠɧɵɯ ɫɩɟɰɫɢɫɬɟɦ 

ɛɪɨɧɟɬɚɧɤɨɜɨɣ ɬɟɯɧɢɤɢ ɢ ɜɨɨɪɭɠɟɧɢɹ ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɨɜɟɪɲɟɧ-

ɫɬɜɨɜɚɧɢɢ ɫɯɟɦɵ ɢɫɩɵɬɚɧɢɣ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɫɨɜɦɟɫɬɧɨ ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɫ ɬɚɯɨ-

ɦɟɬɪɨɦ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɪɟɨɫɬɚɬ ɜ ɰɟɩɢ ɹɤɨɪɹ ɝɟɧɟɪɚɬɨɪɚ, ɞɜɚ ɜɨɥɶɬɦɟɬɪɚ, 

ɢɡɦɟɪɹɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚ-

ɬɚɪɟɹɯ, ɚɦɩɟɪɦɟɬɪ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɜ ɡɚɪɹɞɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ɜɵɤɥɸɱɚɬɟɥɶ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɤɨɧɬɪɨɥɶɧɭɸ ɥɚɦɩɨɱɤɭ ɜ ɰɟɩɢ ɡɚɳɢɬɵ, ɤ ɚɤɤɭɦɭɥɹ-

ɬɨɪɧɵɦ ɛɚɬɚɪɟɹɦ ɱɟɪɟɡ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɞɤɥɸɱɟɧɨ ɪɟɥɟ, ɤɨɬɨɪɨɟ ɫɜɨɢɦɢ ɤɨɧɬɚɤ-

ɬɚɦɢ ɫɨɟɞɢɧɹɟɬ ɤɥɟɦɦɵ ɹɤɨɪɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɦɢɧɭɫɨ-

ɜɨɣ ɩɪɨɜɨɞ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ - ɫ ɤɨɪɩɭɫɨɦ ɭɫɬɪɨɣɫɬɜɚ. ɇɚ ɨɫɢ ɝɟɧɟɪɚɬɨɪɚ ɭɫɬɚ-

ɧɨɜɥɟɧ ɦɚɯɨɜɢɤ, ɤɨɬɨɪɵɣ ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɥɟ ɢ ɞɜɭɦɹ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɦɢ ɩɟɪɟ-

ɤɥɸɱɚɬɟɥɹɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɠɢɦɚ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚɬɨɪɚ: ɜ 
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ɦɨɬɨɪɧɨɦ ɪɟɠɢɦɟ ɢ ɜ ɪɟɠɢɦɟ ɝɟɧɟɪɚɬɨɪɚ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɪɢ-

ɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟ-

ɦɟɧɢ ɪɟɦɨɧɬɚ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɪɟɥɟ ɪɟɝɭɥɹɬɨɪɨɜ. 1 ɢɥ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɛɪɨɧɟɬɚɧɤɨɜɨɣ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨ-

ɜɚɧɢɢ ɬɚɧɤɨɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɞɥɹ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɧɤɨɜ ɜ 

ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. 

Ȼɨɟɫɩɨɫɨɛɧɨɫɬɶ ɬɚɧɤɚ, ɡɚɤɥɸɱɚɸɳɚɹɫɹ ɜ ɧɚɞɟɠɧɨɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ 

ɷɧɟɪɝɨɟɦɤɢɯ ɫɩɟɰɫɢɫɬɟɦ, ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɨɹɧɢɹ ɚɝɪɟɝɚɬɨɜ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛ-

ɠɟɧɢɹ (ɝɟɧɟɪɚɬɨɪɚ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ), ɤɨɬɨɪɵɟ ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ ɱɚɳɟ ɞɪɭɝɢɯ 

ɫɩɟɰМɢɫɬɟɦ. ȿɫɥɢ ɜ ɩɨɥɤɨɜɨɦ ɡɜɟɧɟ ɢɦɟɟɬɫɹ ɨɞɧɚ ɦɚɫɬɟɪɫɤɚɹ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤ-

ɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɗɋ, ɬɨ ɜ ɛɚɬɚɥɶɨɧɧɨɦ ɡɜɟɧɟ ɬɚɤɢɟ ɫɪɟɞɫɬɜɚ ɨɬɫɭɬɫɬɜɭɸɬ. 

Ɂɚɞɚɱɟɣ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɦɨɧɬɚ 

ɝɟɧɟɪɚɬɨɪɨɜ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɚɬɚɥɶɨɧɧɨɦ ɡɜɟɧɟ ɜ ɩɨɥɟɜɵɯ 

ɭɫɥɨɜɢɹɯ ɩɭɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɧɟɫɥɨɠɧɨɝɨ ɤɨɦɩɚɤɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ ɢ ɨɫɧɚɳɟɧɢɹ ɢɦ ɬɚɧɤɨɪɟɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ 

ɌɊɆ-80. 

ɂɡɜɟɫɬɟɧ ɫɬɟɧɞ ɦɚɫɬɟɪɫɤɨɣ Ɇɗɋ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɨɜ (ɫɦ. Ɇɚɫɬɟɪɫɤɚɹ ɷɥɟɤɬɪɨɫɩɟɰɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɗɋ. Ɍɟɯɧɢɱɟɫɤɨɟ 

ɨɩɢɫɚɧɢɟ ɢ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. -Ɇ: ȼɨɟɧɢɡɞɚɬ, 1985 ɝ, ɫ. 124-127, 133-

134). Ⱦɥɹ ɡɚɩɢɬɤɢ ɫɬɟɧɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɨɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, ɜɤɥɸɱɚɸɳɚɹ 

ɞɜɢɝɚɬɟɥɶ ɲɚɫɫɢ ɢ ɝɟɧɟɪɚɬɨɪ Ƚ-6,5 ɫ ɷɬɚɥɨɧɧɵɦ ɪɟɥɟ - ɪɟɝɭɥɹɬɨɪɨɦ Ɋ-10ɌɆ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɢɫɩɵɬɵɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɦɚɬɶ ɲɬɚɬɧɵɟ, ɚɩɩɚɪɚ-

ɬɭɪɚ ɨɱɟɧɶ ɝɪɨɦɨɡɞɤɚɹ, ɝɟɧɟɪɚɬɨɪ ɦɨɠɧɨ ɩɪɨɜɟɪɹɬɶ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɪɟɠɢɦɟ, ɚ 

ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ - ɩɪɢ ɨɞɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɂɡɜɟɫɬɧɚ ɬɚɤɠɟ ɫɯɟɦɚ ɢɫɩɵɬɚɧɢɣ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ Ɋ-10ɌɆ ɫɨɜɦɟɫɬɧɨ ɫ 

ɭɩɪɚɜɥɹɟɦɵɦ ɝɟɧɟɪɚɬɨɪɨɦ (ɫɦ. Ɋɟɦɨɧɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɪɨɧɟɬɚɧɤɨɜɨɣ 

ɬɟɯɧɢɤɢ. ɑ. 2. -Ʉɢɟɜ: ȼ.ɂ., 1986 ɝ.) Ɉɧɚ ɜɤɥɸɱɚɟɬ ɭɩɪɚɜɥɹɟɦɵɣ ɝɟɧɟɪɚɬɨɪ, ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪ, ɚɦɩɟɪɦɟɬɪ, ɞɜɚ ɜɨɥɶɬɦɟɬɪɚ, ɤɨɧɬɪɨɥɶɧɭɸ ɥɚɦɩɨɱɤɭ ɞɥɹ ɩɪɨɜɟɪɤɢ 
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ɫɯɟɦɵ ɡɚɳɢɬɵ, ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɨɫɬɚɬ, ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɬɭɦɛɥɟɪɵ ɞɥɹ 

ɫɧɹɬɢɹ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɉɞɧɚɤɨ ɷɬɚ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɚ ɩɪɢ ɡɚɜɟɞɨɦɨ ɢɫɩɪɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟ-

ɧɟɪɚɬɨɪɨɜ ɢ ɪɟɥɟ ɪɟɝɭɥɹɬɨɪɨɜ, ɜɤɥɸɱɚɸɳɟɦ ɤɨɪɩɭɫ, ɝɟɧɟɪɚɬɨɪ ɫ ɬɚɯɨɦɟɬɪɨɦ ɢ 

ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɦ, ɪɟɨɫɬɚɬ ɜ ɰɟɩɢ ɹɤɨɪɹ ɝɟɧɟɪɚɬɨɪɚ, ɞɜɚ ɜɨɥɶɬɦɟɬɪɚ, ɢɡɦɟɪɹɸ-

ɳɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɹɯ, ɚɦ-

ɩɟɪɦɟɬɪ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɜ ɡɚɪɹɞɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ɜɵɤɥɸɱɚɬɟɥɶ ɚɤɤɭɦɭɥɹ-

ɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɤɨɧɬɪɨɥɶɧɭɸ ɥɚɦɩɨɱɤɭ ɜ ɰɟɩɢ ɡɚɳɢɬɵ, ɤ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦ ɛɚ-

ɬɚɪɟɹɦ ɱɟɪɟɡ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɞɤɥɸɱɟɧɨ ɪɟɥɟ, ɤɨɬɨɪɨɟ ɫɜɨɢɦɢ ɤɨɧɬɚɤɬɚɦɢ ɫɨ-

ɟɞɢɧɹɟɬ ɤɥɟɦɦɵ ɹɤɨɪɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɚ ɦɢɧɭɫɨɜɨɣ ɩɪɨ-

ɜɨɞ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ - ɫ ɤɨɪɩɭɫɨɦ ɭɫɬɪɨɣɫɬɜɚ. 

ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɢɫɩɨɥɧɟɧɢɹ ɦɚɯɨɜɢɤ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɚɥɭ 

ɝɟɧɟɪɚɬɨɪɚ, ɜ ɰɟɩɢ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɚɦɩɟɪɦɟɬɪ. 

ȼ ɞɪɭɝɨɦ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɜɵɣ ɞɜɭɯɩɨɡɢɰɢɨɧ-

ɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɫɨɟɞɢɧɹɟɬ ɨɛɦɨɬɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɚɦɩɟɪ-

ɦɟɬɪ ɫ ɹɤɨɪɟɦ ɢ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɜɬɨɪɨɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ ɩɟɪɟɤɥɸ-

ɱɚɬɟɥɶ ɜ ɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ ɫɨɟɞɢɧɹɟɬ ɦɟɫɬɨ ɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɨɦ ɱɟɪɟɡ ɤɨɧɬɚɤɬ ɪɟɥɟ ɫ ɦɟɫɬɨɦ ɫɨɟɞɢɧɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

ɫ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɦ, ɚ ɜ ɞɪɭɝɨɦ - ɫ ɤɨɪɩɭɫɨɦ ɭɫɬɪɨɣɫɬɜɚ. 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɹɫɧɹɟɬɫɹ ɱɟɪɬɟɠɨɦ (Ɏɢɝ. 1), ɝɞɟ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ ɫɨɟɞɢɧɹɟɬ-

ɫɹ ɱɟɪɟɡ ɤɥɟɦɦɭ "ə" ɫ ɪɟɨɫɬɚɬɨɦ R, ɩɨɞɜɢɠɧɵɣ ɤɨɧɬɚɤɬ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧ ɫ 

ɹɤɨɪɟɦ ɝɟɧɟɪɚɬɨɪɚ G1, ɧɚ ɨɫɢ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɦɚɯɨɜɢɤ Ɇ ɢ ɬɚɯɨɦɟɬɪ UГ. 

Ⱦɪɭɝɨɣ ɤɨɧɟɰ ɪɟɨɫɬɚɬɚ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɜɨɥɶɬɦɟɬɪɨɦ υV1. Ʉɥɟɦɦɚ "ə" ɜ ɨɞɧɨɦ 

ɦɟɫɬɟ ɱɟɪɟɡ ɚɦɩɟɪɦɟɬɪ ɊȺ2, ɩɟɪɟɤɥɸɱɚɬɟɥɶ S4 (ɩɨɥɨɠɟɧɢɟ 1,3) ɫɨɟɞɢɧɟɧɚ ɫ ɨɛ-

ɦɨɬɤɨɣ ɜɨɡɛɭɠɞɟɧɢɹ Ɉȼ; ɜ ɞɪɭɝɨɦ ɦɟɫɬɟ ɱɟɪɟɡ ɩɟɪɟɤɥɸɱɚɬɟɥɶ S3 (ɩɨɥɨɠɟɧɢɟ 

1,3) ɫ ɤɨɧɬɚɤɬɨɦ Ɋ1.1. Ɋɟɥɟ-ɪɟɝɭɥɹɬɨɪ ɤɥɟɦɦɨɣ "ɒ" ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɟɪɟɤɥɸɱɚ-
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ɬɟɥɟɦ S4, ɤɥɟɦɦɨɣ 3 ɱɟɪɟɡ ɥɚɦɩɨɱɤɭ H1 ɫ ɤɨɪɩɭɫɨɦ, ɤɥɟɦɦɨɣ "Ʉ" ɱɟɪɟɡ ɡɚɦɤɧɭ-

ɬɵɟ ɤɨɧɬɚɤɬɵ Ɋ1.2 ɫ ɤɨɪɩɭɫɨɦ. 

Ⱦɪɭɝɚɹ ɤɥɟɦɦɚ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ "Ȼ" ɫɨɟɞɢɧɟɧɚ ɫ ɤɨɧɬɚɤɬɨɦ Ɋ1.1, ɱɟɪɟɡ 

ɜɨɥɶɬɦɟɬɪ υV 2 ɫ ɤɨɪɩɭɫɨɦ, ɱɟɪɟɡ ɚɦɩɟɪɦɟɬɪ ɊȺ 1 ɫ ɪɟɥɟ Ɋ2 ɢ ɜɵɤɥɸɱɚɬɟɥɟɦ S2 

ɢ ɱɟɪɟɡ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ F1 ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ G2 (24 ȼ), ɢɦɟɸɳɟɣ ɜɵ-

ɯɨɞ ɧɚ ɤɨɪɩɭɫ ɱɟɪɟɡ ɜɵɤɥɸɱɚɬɟɥɶ S1. 

ȼɫɟ ɷɥɟɦɟɧɬɵ ɭɫɬɪɨɣɫɬɜɚ, ɤɪɨɦɟ ɦɚɯɨɜɢɤɚ, ɫɬɚɧɞɚɪɬɧɵɟ. Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɬɚɬɧɵɟ ɬɢɫɤɢ (ɚɝɪɟɝɚɬɧɵɟ ɬɢɫɤɢ) ɦɚɫɬɟɪɫɤɨɣ 

ɌɊɆ-80. 

Ɋɚɛɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɨɜɟɪɹ-

ɟɬɫɹ ɝɟɧɟɪɚɬɨɪ G1 ɜ ɪɟɠɢɦɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: ɜɤɥɸɱɚɟɬɫɹ ɬɭɦɛɥɟɪ S1, S2, ɫɪɚ-

ɛɚɬɵɜɚɟɬ ɪɟɥɟ Ɋ1, ɤɨɬɨɪɨɟ ɫɜɨɢɦ ɤɨɧɬɚɤɬɨɦ Ɋ1.1 ɫɨɟɞɢɧɹɟɬ ɤɥɟɦɦɵ "ə" ɢ "Ȼ", 

ɦɢɧɭɹ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ, ɞɪɭɝɢɦ ɤɨɧɬɚɤɬɨɦ Ɋ1.2 ɪɚɡɴɟɞɢɧɹɟɬ ɤɥɟɦɦɭ "Ʉ" ɢ ɤɨɪɩɭɫ 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɜɭɯɩɨɡɢɰɢɨɧɧɵɟ ɩɟɪɟ-

ɤɥɸɱɚɬɟɥɢ S3 ɢ S4 ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ 1,3. Ⱦɜɢɠɨɤ ɪɟɨɫɬɚɬɚ R, ɩɪɟɞɜɚɪɢ-

ɬɟɥɶɧɨ ɜɵɜɟɞɟɧɧɵɣ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɦɟɞɥɟɧɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ 

ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɟ G1, ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬ ɪɚɡɝɨɧɹɬɶɫɹ. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ 24 ȼ ɩɨ ɊɆ1 ɮɢɤɫɢɪɭɸɬɫɹ ɩɨɤɚɡɚɧɢɹ ɊȺ2 (ɬɨɤ ɜ 

ɨɛɦɨɬɤɟ ɜɨɡɛɭɠɞɟɧɢɹ), ɊȺ1 (ɬɨɤ ɹɤɨɪɹ), ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ 

(ɩɪɚɜɨɟ, ɥɟɜɨɟ). 

Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɞɨ 30 ȼ (ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ) ɞɥɹ ɪɚɡɝɨɧɚ 

ɦɚɯɨɜɢɤɚ, ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ S3 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ 

2,3. ȼ ɩɪɨɰɟɫɫɟ ɜɵɛɟɝɚ ɦɚɯɨɜɢɤɚ ɮɢɤɫɢɪɭɟɬɫɹ ɞɢɧɚɦɢɤɚ ɭɦɟɧɶɲɟɧɢɹ ɧɚɩɪɹɠɟ-

ɧɢɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɧ ɟɳɟ ɜɨɡɛɭɠ-

ɞɚɟɬɫɹ. 

ɂɫɩɵɬɚɧɢɹ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɫɨɜɦɟɫɬɧɨ ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɩɪɨɜɨɞɹɬɫɹ ɩɨɫɥɟ 

ɪɚɡɝɨɧɚ ɦɚɯɨɜɢɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɦɨɬɨɪɧɨɦ ɪɟɠɢɦɟ ɞɨ ɧɚɩɪɹɠɟɧɢɹ 35-37 ȼ. 

Ⱦɜɭɯɩɨɡɢɰɢɨɧɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ S 4 ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ 2,3, ɫɨɟɞɢɧɹɹ 
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ɨɛɦɨɬɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɤɥɟɦɦɨɣ "ɒ" ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ (ɫ ɪɟɝɭɥɹɬɨ-

ɪɨɦ ɧɚɩɪɹɠɟɧɢɹ). Ɂɚɬɟɦ ɜɵɤɥɸɱɚɟɬɫɹ S 2,ɜɵɤɥɸɱɚɟɬɫɹ ɪɟɥɟ Ɋ1, ɤɨɬɨɪɨɟ ɫɜɨɢɦ 

ɤɨɧɬɚɤɬɨɦ Ɋ1.1 ɨɬɤɥɸɱɚɟɬ ɤɥɟɦɦɵ "ə" ɢ "Ȼ" ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ, ɤɨɧɬɚɤɬɨɦ Ɋ1.2 

ɩɨɞɤɥɸɱɚɟɬ ɤɥɟɦɦɭ "Ʉ" (ɪɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ) ɤ ɤɨɪɩɭɫɭ ɭɫɬɪɨɣɫɬɜɚ. ɉɟɪɟ-

ɤɥɸɱɚɬɟɥɶ S3 ɨɫɬɚɟɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ 1,3. ɉɨ ɜɨɥɶɬɦɟɬɪɭ υVI ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ-

ɩɪɹɠɟɧɢɟ, ɩɨɞɞɟɪɠɢɜɚɟɦɨɟ ɪɟɝɭɥɹɬɨɪɨɦ (26,5.28,5 ȼ), ɩɨ ɚɦɩɟɪɦɟɬɪɭ ɊȺ1 ɡɚ-

ɪɹɞɧɵɣ ɬɨɤ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɤɪɚɬɤɨ-

ɜɪɟɦɟɧɧɨ ɩɟɪɟɤɥɸɱɚɬɟɥɶ S 4 ɭɫɬɚɧɨɜɢɬɶ ɜ ɩɨɥɨɠɟɧɢɟ 1,3, ɩɪɢ ɷɬɨɦ ɨɛɦɨɬɤɚ 

ɜɨɡɛɭɠɞɟɧɢɹ ɫɨɟɞɢɧɢɬɫɹ ɫ ɹɤɨɪɟɦ (ɢɦɢɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ), ɟɫɥɢ ɰɟɩɶ ɡɚɳɢɬɵ 

ɢɫɩɪɚɜɧɚ, ɬɨ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 29.33 ȼ ɡɚɝɨɪɢɬɫɹ ɥɚɦɩɨɱɤɚ HI. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ 

ɫɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɹɤɨɪɹ ɝɟɧɟɪɚɬɨɪɚ ɮɢɤɫɢɪɭɟɬɫɹ ɪɚɡɧɨɫɬɶ ɧɚɩɪɹɠɟ-

ɧɢɣ ɩɨ ɩɪɢɛɨɪɚɦ υVI ɢ υV2 (>0,5ȼ), ɜɟɥɢɱɢɧɭ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ ɩɨ ɚɦɩɟɪɦɟɬɪɭ 

ɊȺ1 (15-45 Ⱥ), ɩɪɢ ɤɨɬɨɪɵɯ ɫɪɚɛɚɬɵɜɚɟɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɦɢɧɢɦɚɥɶɧɨɟ ɪɟɥɟ 

ȾɆɊ-400Ɍ ɢ ɨɬɤɥɸɱɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ G1 ɨɬ ɛɚɬɚɪɟɣ G2. 

Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɜɵɜɨɞ ɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨ-

ɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɟɥɟ ɪɟɝɭɥɹɬɨɪɚ ɧɟ ɩɨ ɨɞɧɨɦɭ ɪɟɠɢɦɭ ɢɫɩɵɬɚɧɢɣ, ɚ ɩɨ ɫɨɜɨ-

ɤɭɩɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɭɩɪɚɜɥɹɟɦɵɣ ɩɪɢɜɨɞɧɨɣ ɞɜɢɝɚɬɟɥɶ ɝɟɧɟɪɚɬɨ-

ɪɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɦɟɫɬɢɬɶ ɜ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɚɧɤɨɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɌɊɆ-80 ɛɚɬɚɥɶɨɧɧɨɝɨ ɡɜɟɧɚ. 

Ɏɨɪɦɭɥɚ ɢɡɨɛɪɟɬɟɧɢɹ 

1. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ, ɜɤɥɸɱɚɸɳɟɟ 

ɤɨɪɩɭɫ, ɝɟɧɟɪɚɬɨɪ ɫ ɬɚɯɨɦɟɬɪɨɦ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɦ, ɪɟɨɫɬɚɬ ɜ ɰɟɩɢ ɹɤɨɪɹ ɝɟɧɟ-

ɪɚɬɨɪɚ, ɞɜɚ ɜɨɥɶɬɦɟɬɪɚ, ɢɡɦɟɪɹɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ 

ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɹɯ, ɚɦɩɟɪɦɟɬɪ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɜ ɡɚɪɹɞɧɨɣ ɰɟɩɢ ɝɟ-

ɧɟɪɚɬɨɪɚ, ɜɵɤɥɸɱɚɬɟɥɶ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɤɨɧɬɪɨɥɶɧɭɸ ɥɚɦɩɨɱɤɭ ɜ ɰɟ-

ɩɢ ɡɚɳɢɬɵ, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɤ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦ ɛɚɬɚɪɟɹɦ ɱɟɪɟɡ ɜɵɤɥɸ-

ɱɚɬɟɥɶ ɩɨɞɤɥɸɱɟɧɨ ɪɟɥɟ, ɤɨɬɨɪɨɟ ɫɜɨɢɦɢ ɤɨɧɬɚɤɬɚɦɢ ɫɨɟɞɢɧɹɟɬ ɤɥɟɦɦɵ ɹɤɨɪɹ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɚ ɦɢɧɭɫɨɜɨɣ ɩɪɨɜɨɞ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ - ɫ 

ɤɨɪɩɭɫɨɦ ɭɫɬɪɨɣɫɬɜɚ. 
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2. ɍɫɬɪɨɣɫɬɜɨ ɩɨ ɩ.1, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɦɚɯɨɜɢɤ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɚɥɭ 

ɝɟɧɟɪɚɬɨɪɚ, ɜ ɰɟɩɢ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɚɦɩɟɪɦɟɬɪ. 

3. ɍɫɬɪɨɣɫɬɜɨ ɩɨ ɩ.2, ɨɬɥɢɱɚɸɳɟɟɫɹ ɬɟɦ, ɱɬɨ ɩɟɪɜɵɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ 

ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɫɨɟɞɢɧɹɟɬ ɨɛɦɨɬɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɚɦɩɟɪɦɟɬɪ ɫ 

ɹɤɨɪɟɦ ɢ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɜɬɨɪɨɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɜ 

ɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ ɫɨɟɞɢɧɹɟɬ ɦɟɫɬɨ ɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɦ 

ɱɟɪɟɡ ɤɨɧɬɚɤɬ ɪɟɥɟ ɫ ɦɟɫɬɨɦ ɫɨɟɞɢɧɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɫ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɨɦ, ɚ ɜ ɞɪɭɝɨɦ - ɫ ɤɨɪɩɭɫɨɦ ɭɫɬɪɨɣɫɬɜɚ. 

 

Ɋɢɫɭɧɨɤ 1.4 – ɋɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № 2153180 

 

Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 209002, [22]. 

ɋɬɟɧɞ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɂɡɜɟɫɬɧɵ ɫɬɟɧɞɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɨɜ ɷɥɟɤ-

ɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɫɨɞɟɪɠɚɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɟ ɦɟɠɞɭ ɫɨ-

ɛɨɣ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɨɫɰɢɥɥɨɝɪɚɮ, ɞɚɬɱɢɤɢ, ɛɥɨɤ ɩɢɬɚɧɢɹ 

ɢ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ. ɗɬɢ ɫɬɟɧɞɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɩɪɨɜɟɪɤɢ ɨɬ-

ɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ ɢ ɧɟ ɩɨɡɜɨɥɹɸɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɦɩɥɟɤɫɧɭɸ ɩɪɨɜɟɪɤɭ ɫɬɚɪɬɟɪɚ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, ɝɟ-
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ɧɟɪɚɬɨɪɚ ɫ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɦ, ɤɨɧɬɪɨɥɶɧɨ- ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɚɜɬɨɦɨɛɢ-

ɥɟɣ ɢ ɬ. ɞ. 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɬɟɧɞ ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬ-

ɪɨɜ ɢ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɬɟɧɞ ɫɧɚɛɠɟɧ ɭɫɬɪɨɣ-

ɫɬɜɨɦ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɥɭɱɚ, ɞɚɬɱɢɤɨɦ ɢɨɧɧɨɝɨ ɬɨɤɚ, ɜɤɥɸɱɟɧɧɵ-

ɦɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɰɟɩɶ ɨɫɰɢɥɥɨɝɪɚɮɚ, ɪɟɥɟɣɧɨɣ ɫɢɫɬɟɦɨɣ, ɫɨɞɟɪɠɚɳɟɣ ɢɫ-

ɩɨɥɧɢɬɟɥɶɧɵɟ ɪɟɥɟ, ɫɨɟɞɢɧɟɧɧɵɟ ɤɨɧɬɚɤɬɚɦɢ ɫ ɩɪɨɜɟɪɹɟɦɵɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɚɜ-

ɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɸɳɢɦɢ ɫɯɟɦɵ ɤɨɧɬɪɨɥɹ ɩɪɢɛɨɪɨɜ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɨɤ 

ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ, ɛɥɨɤɨɦ ɩɪɨɜɟɪɤɢ ɳɢɬɤɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ ɫɢɫɬɟɦɨɣ ɡɚɳɢɬɵ 

ɩɪɢɛɨɪɨɜ ɫɬɟɧɞɚ ɢ ɚɜɬɨɦɨɛɢɥɹ. 

ɇɚ ɱɟɪɬɟɠɟ ɢɡɨɛɪɚɠɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ. 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɬɟɧɞ ɫɨɞɟɪɠɢɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɤɨɪɩɭɫɟ (ɧɚ ɱɟɪɬɟɠɟ ɧɟ 

ɩɨɤɚɡɚɧ) ɢ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ 

ɩɪɢɛɨɪɵ 1, ɨɫɰɢɥɥɨɝɪɚɮ 2, ɞɚɬɱɢɤɢ 8, ɛɥɨɤ ɩɢɬɚɧɢɹ 4, ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɛ, ɭɫɬ-

ɪɨɣɫɬɜɨ ɛ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ 5 ɷɥɟɤɬɪɨɧɧɨɝɨ ɥɭɱɚ, ɞɚɬɱɢɤ 7 ɢɨɧɧɨɝɨ ɬɨɤɚ, ɪɟɥɟɣ-

ɧɭɸ ɫɢɫɬɟɦɭ 8, ɛɥɨɤ 9 ɩɪɨɜɟɪɤɢ ɳɢɬɤɨɜɵɯ ɩɪɢɛɨɪɨɜ, ɫɢɫɬɟɦɭ 10 ɡɚɳɢɬɵ ɩɪɢ-

ɛɨɪɨɜ ɫɬɟɧɞɚ ɢ ɚɜɬɨɦɨɛɢɥɹ. 

Ɉɫɰɢɥɥɨɝɪɚɮ 2 ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 10 ɜɢɞɨɢɡɦɟɧɟɧɧɭɸ ɤɨɧɫɬɪɭɤ-

ɰɢɸ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ ɋ1-1 ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɨɰɟɧɤɟ ɪɚɛɨɬɵ ɢ ɫɨ-

ɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ ɜ ɰɟɥɨɦ ɢ ɟɟ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɢ ɨɛɳɟɣ ɩɪɨɜɟɪɤɟ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ 15 ɜɯɨɞ ɭ ɭɫɢɥɢɬɟɥɹ ɨɫɰɢɥɥɨ-

ɝɪɚɮɚ 2 ɩɨ ɜɟɪɬɢɤɚɥɢ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɤɨɧɞɟɧɫɚɬɨɪɭ ɚɜɬɨɦɨɛɢɥɹ ɤɨɧɬɚɤɬɚɦɢ 

1Ɋ>. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɜɯɨɞɵ ɭɫɢɥɢɬɟɥɟɣ ɯ ɩɨ ɜɟɪɬɢɤɚɥɢ ɢ ɝɨɪɢɡɨɧɬɚɥɢ ɩɨɞɚ-

ɸɬɫɹ ɫɢɝɧɚɥɵ ɨɬ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɤɨɦɦɭɧɢɤɚɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɥɭɱɚ, ɩɪɟɞɫɬɚɜ-

ɥɹɸɳɟɝɨ ɫɨɛɨɣ ɨɩɬɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ (ɈɆȽ). 

ɋɢɝɧɚɥɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɢɧɯɪɨɧɧɭɸ ɪɚɡɜɟɪɬɤɭ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ 

ɤɚɠɞɨɦɭ ɰɢɥɢɧɞɪɭ ɞɜɢɝɚɬɟɥɹ ɨɬɞɟɥɶɧɨ. 

Ɉɩɬɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ, ɜɪɚɳɚɸ-

ɳɢɯɫɹ ɦɚɫɨɤ Ɇ„ɢ Ʌ„ɮɨɬɨɞɢɨɞɨɜ Ⱦ1 ɢ Ⱦ, ɚ ɬɚɤɠɟ ɤɨɧɞɟɧɫɟɪɨɜ ɢ ɫɨɛɢɪɚɸɳɢɯ 
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ɥɢɧɡ. ɈɆȽ ɩɨɦɟɲɚɟɬɫɹ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɤɪɵɲɤɨɣ ɩɪɟɪɵɜɚɬɟɥɹ-

ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ, ɨɫɶ ɜɪɚɳɚɸɳɢɯɫɹ ɠɟɫɬɤɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɪɢɜɨɞ-

ɧɵɦ ɜɚɥɨɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢ ɫ ɪɨɬɨɪɨɦɪɚɡɧɨɫɱɢɤɨɦ ɜ ―Ȼ‖ ɫ 

ɞɪɭɝɨɣ. 

ɋɬɭɩɟɧɱɚɬɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɮɨɬɨɞɢɨɞɚ Ⱦ1 ɩɨɞɚɟɬɫɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨ-

ɨɬɤɥɨɧɹɸɳɢɟ ɩɥɚɫɬɢɧɵ ɨɫɰɢɥɥɨɝɪɚɮɚ 2, ɚ ɩɢɥɨɨɛɪɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɞɢɨɞɚ 

Ⱦ ɜ―Ȼ‖ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɨɬɤɥɨɧɹɸɳɢɟ ɩɥɚɫɬɢɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɈɆȽ ɩɨɡɜɨɥɹ-

ɟɬ ɩɨɥɭɱɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɥɭɱɚ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ (ɩɢɥɚ) ɢ ɤɨɦɦɭɬɚɰɢɢ 

ɩɨ ɱɢɫɥɭ ɰɢɥɢɧɞɪɨɜ ɞɜɢɝɚɬɟɥɹ ɩɨ ɜɟɪɬɢɤɚɥɢ (ɫɬɭɩɟɧɶɤɚ), ɫɬɪɨɝɨ ɫɢɧɯɪɨɧɢɡɢɪɨ-

ɜɚɧɧɵɟ ɫ ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ. 

Ⱦɚɬɱɢɤ 7 ɢɨɧɧɨɝɨ ɬɨɤɚ (ȾɂɌ) 7 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɩɪɨɰɟɫɫɨɜ ɜɨɫ-

ɩɥɚɦɟɧɟɧɢɹ ɢ ɝɨɪɟɧɢɹ ɫɦɟɫɢ ɜ ɰɢɥɢɧɞɪɚɯ ɞɜɢɝɚɬɟɥɹ. ɋɯɟɦɚ ȾɂɌ ɫɨɫɬɨɢɬ ɢɡ ɪɟ-

ɡɢɫɬɨɪɨɜ R» ɜЂ‖ R„, ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɤ ɫɜɟɱɧɵɦ ɩɪɨɜɨɞɚɦ, ɫɜɟɱɟɣ ɡɚɠɢɝɚɧɢɹ, 

ɹɜɥɹɸɳɢɯɫɹ ɞɚɬɱɢɤɚɦɢ ɬɨɤɚ ɢɨɧɢɡɚɰɢɢ, ɢ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɧɚɠɢɦɚɸɬ ɤɧɨɩɤɢ 

Ȼɥɨɤ ɩɪɨɜɟɪɤɢ ɳɢɬɤɨɜɵɯ ɩɪɢɛɨɪɨɜ 9 ɫɨɫɬɨɢɬ ɢɡ ɦɚɝɚɡɢɧɚ ɪɟɡɢɫɬɨɪɨɜ R » 

ɜ ―Ȼ‖ R 6, ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɉ ɢ ɤɨɦɦɭɬɢɪɭɸɳɢɯ ɩɪɨɜɨɞɨɜ. ɉɪɨɩɭɫɤɚɧɢɟɦ ɬɨɤɚ 

ɱɟɪɟɡ ɷɬɚɥɨɧɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R„ Ɋ  ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɪɚɛɨɬɚ 

ɭɤɚɡɚɬɟɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɢ ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ. 

ɋɢɫɬɟɦɚ ɡɚɳɢɬɵ  ɨɛɪɚɡɨɜɚɧɚ ɞɜɭɦɹ ɝɪɭɩɩɚɦɢ ɩɟɪɟɤɥɸɱɚɸɳɢɯ ɤɨɧɬɚɤɬɨɜ, 

ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢ ɧɚɠɚɬɢɢ ɤɚɤɨɣ-ɥɢɛɨ ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɦɵɤɚɟɬ ɰɟɩɶ 

ɩɢɬɚɧɢɹ ɩɪɟɞɵɞɭɳɢɯ ɤɧɨɩɨɤ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɥɟ ɪɟɥɟɣɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɞɪɭ-

ɝɚɹ ɜ―Ȼ‖ ɪɚɡɦɵɤɚɟɬ ɰɟɩɶ ɩɢɬɚɧɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɤɧɨɩɨɤ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɥɟ, ɋɬɟɧɞ ɩɢɬɚɟɬɫɹ ɨɬ ɫɟɬɢ ɨɞɧɨɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

ɧɚɩɪɹɠɟɧɢɟɦ 220 ɜ. 

10 ɉɪɟɞɦɟɬ ɢɡɨɛɪɟɬɟɧɢɹ 

ɋɬɟɧɞ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɤɨɪɩɭɫɟ 15 ɢ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɜɹ-

ɡɚɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɨɫɰɢɥɥɨɝɪɚɮ, 



19 

 

 

 

.ɞɚɬɱɢɤɢ, ɛɥɨɤ ɩɢɬɚɧɢɹ ɢ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ 

ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ, ɩɚɪɚɦɟɬɪɨɜ ɢ 20 ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ 

ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ, ɫɬɟɧɞ ɫɧɚɛɠɟɧ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɨɧɧɨ-

ɝɨ ɥɭɱɚ ɢ ɞɚɬɱɢɤɨɦ ɢɨɧɧɨɝɨ ɬɨɤɚ, ɜɤɥɸɱɟɧɧɵɦɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɰɟɩɶ ɨɫɰɢɥ-

ɥɨɝɪɚɮɚ, ɪɟɥɟɣɧɨɣ ɫɢɫɬɟɦɨɣ, ɫɨɞɟɪɠɚɳɟɣ ɢɫɩɨɥɧɢɬɟɥɶɧɨɟ ɪɟɥɟ, ɫɨɟɞɢɧɟɧɧɵɟ 

ɤɨɧɬɚɤɬɚɦɢ ɫ ɩɪɨɜɟɪɹɟɦɵɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɸɳɢɦɢ 

ɫɯɟɦɵ ɤɨɧɬɪɨɥɹ ɩɪɢɛɨɪɨɜ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɨɤ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ, ɛɥɨɤɨɦ ɩɪɨ-

ɜɟɪɤɢ ɳɢɬɤɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ ɫɢɫɬɟɦɨɣ 30 ɡɚɳɢɬɵ ɩɪɢɛɨɪɨɜ ɫɬɟɧɞɚ ɢ ɚɜɬɨɦɨɛɢ-

ɥɹ. 

2. ɋɬɟɧɞ ɩɨ ɩ. 1, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɚɩɩɚɪɚ-

ɬɭɪɵ ɫɬɟɧɞɚ ɢ ɚɜɬɨɦɨɛɢɥɹ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ 

ɜɤɥɸɱɟɧɢɹ ɞɜɭɯ ɢɥɢ ɧɟɫɤɨɥɶɡɤɢɯ ɫɯɟɦ ɤɨɧɬɪɨɥɹ, ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɨɛɪɚɡɨɜɚɧɚ 

ɞɜɭɦɹ ɝɪɭɩɩɚɦɢ ɩɟɪɟɤɥɸɱɚɸɳɢɯ ɤɨɧɬɚɤɬɨɜ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢ ɧɚɠɚɬɢɢ ɤɚ-

ɤɨɣ ɥɢɛɨ ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɦɵɤɚɟɬ ɰɟɩɶ ɩɢɬɚɧɢɹ ɩɪɟɞɵɞɭɳɢɯ ɤɧɨɩɨɤ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 40 ɪɟɥɟ ɪɟɥɟɣɧɨɣ ɫɢɫɬɟɦɵ, ɚ ɞɪɭɝɚɹ ɜ ―Ȼ‖ ɪɚɡɦɵɤɚɟɬ ɰɟɩɶ ɩɢ-

ɬɚɧɢɹ ɩɨɫɥɟɞɭɸɳɢɯ ɤɧɨɩɨɤ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɥɟ. 

 

Ɋɢɫɭɧɨɤ 1.5 – ɫɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № 209002. 
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Ɉɩɢɫɚɧɢɟ ɤ ɩɚɬɟɧɬɭ № 855419, [22].  

ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ ɞɥɹ ɫɬɚɪɬɟɪɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɢɫɩɵɬɚɧɢɣ ɦɚɲɢɧ ɢ ɞɜɢɝɚɬɟɥɟɣ ɢ ɦɨ-

ɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɫɬɟɧɞɨɜɵɯ ɢɫɩɵɬɚɧɢɣ ɚɜɬɨɬɪɚɤɬɨɪɧɵɯ ɫɬɚɪɬɟɪɨɜ 

ɞɥɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

ɂɡɜɟɫɬɟɧ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɩɭɫɤɨɜɵɯ ɫɪɟɞɫɬɜ ɞɜɢɝɚɬɟ-

ɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɢɫɩɵɬɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɲɟɫɬɟɪɧɹ ɤɨɬɨ-

ɪɨɝɨ ɜɯɨɞɢɬ ɜ ɡɚɰɟɩɥɟɧɢɟ ɫ ɜɟɧɰɨɦ ɦɚɯɨɜɢɤɚ. Ɇɚɯɨɜɢɤ ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧ ɫ ɜɚ-

ɥɨɦ, ɧɚ ɤɨɬɨɪɵɣ ɧɚɫɚɠɟɧ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɭɥɚɱɨɤ, ɩɪɨɮɢɥɶ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥ-

ɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɦ ɢɡɦɟɧɟɧɢɹ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. 

Ʉɭɥɚɱɨɤ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ, ɭɩɢɪɚɹɫɶ ɪɚɛɨɱɢɦ ɬɨɪɰɨɦ 

ɜ ɩɚɥɟɰ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɦɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɭɠɢɧ ɧɚ ɩɨɞɜɢɠɧɵɟ ɮɪɢɤɰɢɨɧ-

ɧɵɟ ɞɢɫɤɢ, ɜɪɚɳɚɸɳɢɟɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟ ɩɨɞɜɢɠɵɯ ɞɢɫɤɨɜ. 

Ⱦɥɹ ɢɦɢɬɚɰɢɢ ɜɵɯɨɞɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɧɚ ɪɚɛɨɱɢɣ ɪɟɠɢɦ 

ɩɨɫɥɟ ɩɭɫɤɚ ɩɪɢɦɟɧɟɧ ɚɫɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɩɟɪɟɞɚɸɳɢɣ ɤɪɭɬɹɳɢɣ 

ɦɨɦɟɧɬ ɧɚ ɜɚɥ ɫ ɩɨɦɨɳɶɸ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ 11). 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɩɪɟɞɥɨɠɟɧɧɨɦɭ ɩШ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ ɞɥɹ ɭɫɤɨɪɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɬɚɪɬɟɪɨɜ, ɫɨɞɟɪɠɚɳɢɣ ɧɚ-

ɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɜɢɞɟ ɬɨɪɦɨɡɧɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɦɭɮɬɵ, ɜɟɧɬɢɥɹɬɨɪɚ 

ɨɛɞɭɜɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɚɪɬɟɪɚ ɧɚ ɧɟɨɛɯɨɞɢɦɨɦ ɭɪɨɜɧɟ, ɤɨɦɚɧ-

ɞɚ-ɚɩɩɚɪɚɬ, ɡɚɞɚɸɳɢɣ ɰɢɤɥɨɝɪɚɦɦɭ ɫɬɟɧɞɚ, ɭɫɬɪɨɣɫɬɜɨ ɪɚɡɝɨɧɚ ɜ ɜɢɞɟ ɷɥɟɤɬɪɨ-

ɞɜɢɝɚɬɟɥɹ ɢ ɩɪɢɜɨɞɧɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɦɭɮɬɵ, ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɤɨɧ-

ɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ 2. 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɚɝɪɭɡɤɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɢɫ-

ɩɵɬɭɟɦɵɦ ɫɬɚɪɬɟɪɨɦ, ɢɦɟɟɬ ɩɨɫɬɨɹɧɧɭɸ ɜɟɥɢɱɢɧɭ ɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɚɬɨɱɧɨ 

ɷɮɮɟɤɬɢɜɧɨ ɩɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɧɚ ɫɬɚɪɬɟɪ ɞɟɣɫɬɜɭɟɬ ɢɡɦɟɧɹɸɳɚɹɫɹ ɧɚɝɪɭɡɤɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɰɢɤɥɭ ɪɚɛɨɬɵ 

ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 

http://www.findpatent.ru/patent/85/855419.html
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ɐɟɥɶ ɢɡɨɛɪɟɬɟɧɢɹ ɜ ɨɛɟɫɩɟɱɟɧɢɟ ɢɡɦɟɧɹɸɳɟɣɫɹ ɧɚɝɪɭɡɤɢ ɧɚ ɫɬɚɪɬɟɪ, 

ɢɦɢɬɢɪɭɸɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. 

ɍɤɚɡɚɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɦɟɯɚɧɢɡɦ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚ-

ɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɲɚɪɧɢɪɧɨ-ɪɵɱɚɠɧɨɣ ɫɢɫɬɟɦɵ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɨɜɨɪɨɬ ɤɨɪɩɭɫɚ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɤɪɭɝ ɨɫɢ ɢ ɟɝɨ ɩɟɪɟ-

ɦɟɳɟɧɢɟ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

ɇɚ ɮɢɝ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ; ɧɚ 

ɮɢɝ. 2 ɦɟɯɚɧɢɡɦ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ; ɧɚ ɮɢɝ. 3  ɪɚɡɪɟɡ Ⱥ ɜ Ⱥ ɧɚ ɮɢɝ. 

ə. 

ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ ɞɥɹ ɫɬɚɪɬɟɪɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫɨ-

ɞɟɪɠɢɬ ɢɫɩɵɬɭɟɦɵɣ ɨɛɴɟɤɬ ɫɬɚɪɬɟɪ 1, ɤɨɦɚɧɞɚ-ɚɩɩɚɪɚɬ 2, ɧɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣ-

ɫɬɜɨ ɫ ɦɟɯɚɧɢɡɦɨɦ 3 ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ, ɭɫɬɪɨɣɫɬɜɨ 4 ɪɚɡɝɨɧɚ, ɜɟɧ-

ɬɢɥɹɬɨɪ " ɨɛɞɭɜɚ, ɚɩɩɚɪɚɬ ɭɩɪɚɜɥɟɧɢɹ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 6 ɤɨɧɬɪɨɥɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɬɨɱɧɢɤɚ 7 ɩɢɬɚɧɢɹ ɢ ɩɪɢɛɨɪɨɜ 8 ɢɧɞɢɤɚɰɢɢ. ɍɫɬɪɨɣɫɬɜɨ 9 ɤɨɧ-

ɬɪɨɥɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢɦɟɸɬ ɤɨɧɬɚɤɬɵ 10. ɉɭɫɤɨɜɚɹ ɤɧɨɩɤɚ 11, ɜɤɥɸɱɚɸɳɚɹ ɦɚɝ-

ɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 12, ɢɦɟɟɬ ɤɨɧɬɚɤɬɵ 13 15. Ɇɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 16 ɫ ɤɨɧɬɚɤ-

ɬɚɦɢ 17 ɜ 19 ɜɤɥɸɱɚɟɬɫɹ ɩɭɫɤɨɜɨɣ ɤɧɨɩɤɨɣ 20. Ʉɨɧɬɚɤɬɵ 19 ɩɭɫɤɚɬɟɥɹ 16 ɜɤɥɸ-

ɱɚɸɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɤɨɦɚɧɞɚ-ɚɩɩɚɪɚɬɚ 2. Ʉɨɦɚɧɞɚ ɚɩɩɚɪɚɬ 2 ɢɦɟɟɬ ɤɨɧɟɱɧɵɟ 

ɜɵɤɥɸɱɚɬɟɥɢ 21 23 ɢ ɬɭɦɛɥɟɪɵ 24 26. Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 21 ɜɤɥɸɱɚɟɬ 

ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɪɟɥɟ 27 ɫ ɤɨɧɬɚɤɬɚɦɢ 28-30. Ʉɨɧɬɚɤɬɵ 30 ɪɟɥɟ ɜɤɥɸɱɚɸɬ ɦɚɝ-

ɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 31 ɫ ɤɨɧɬɚɤɬɚɦɢ 32 ɢ 33 ɢ ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ 34, ɫɢɝɧɚɥɢɡɢ-

ɪɭɸɳɭɸ «Ɋɟɠɢɦ ɬɨɪɦɨɠɟɧɢɹ». ɉɭɫɤɚɬɟɥɶ 31 ɜɤɥɸɱɚɟɬ ɬɨɪɦɨɡɧɭɸ ɷɥɟɤɬɪɨɦɚɝ-

ɧɢɬɧɭɸ ɦɭɮɬɭ 35 ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɟɯɚɧɢɡɦɚ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɧɚɫɬɪɨɣɤɢ ɦɟɯɚɧɢɡɦɚ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɭɫɬɚɧɨɜɥɟɧ ɤɨɧɬɪɨɥɶ-

ɧɵɣ ɩɪɢɛɨɪ 36. Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 22 ɜɤɥɸɱɚɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɪɟɥɟ 37, 

ɢɦɟɸɳɟɟ ɤɨɧɬɚɤɬɵ 38--40, ɩɪɢɱɟɦ ɤɨɧɬɚɤɬ (39 ɜɤɥɸɱɚɟɬ ɢɫɩɵɬɭɟɦɵɣ ɫɬɚɪɬɟɪ 1 

ɢ ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ 41, ɩɨɞɚɸɳɭɸ ɫɢɝɧɚɥ «ɋɬɚɪɬɟɪ ɜɤɥɸɱɟɧ». Ʉɨɧɟɱɧɵɣ ɜɵ-

ɤɥɸɱɚɬɟɥɶ 23 ɜɤɥɸɱɚɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɪɟɥɟ 42 ɫ ɤɨɧɬɚɤɬɚɦɢ 43 45. Ʉɨɧɬɚɤɬɵ 4 

ɜɤɥɸɱɚɸɬ ɦɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 46 ɫ ɤɨɧɬɚɤɬɚɦɢ 47 ɢ 48 ɢ ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ 
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49, ɩɨɞɚɸɳɭɸ ɫɢɝɧɚɥ «Ɋɟɠɢɦ ɪɚɡɝɨɧɚ ɢɥɢ ɨɛɝɨɧɚ». ɉɭɫɤɚɬɟɥɶ 46 ɜɤɥɸɱɚɟɬ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 50 ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɝɨɧɚ 4 ɢ ɩɪɢɜɨɞɧɭɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ 

ɦɭɮɬɭ 51. ɉɨ ɨɤɨɧɱɚɧɢɢ ɰɢɤɥɚ ɡɚɠɢɝɚɟɬɫɹ ɫɢɝɧɚɥɶɧɚɹ ɥɚɦɩɚ 52 «Ɋɟɠɢɦ ɭɫɩɨ-

ɤɨɟɧɢɹ». 

ȼ ɫɥɭɱɚɟ ɩɟɪɟɝɪɟɜɚ ɢɫɩɵɬɭɟɦɨɝɨ ɫɬɚɪɬɟɪɚ ɡɚɝɨɪɚɟɬɫɹ ɫɢɝɧɚɥɶɧɚɹ ɥɚɦɩɚ 53 

«Ɉɫɬɵɜɚɧɢɟ». 

Ɇɟɯɚɧɢɡɦ 3 ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ ɫɨɞɟɪɠɢɬ ɲɚɬɭɧ-ɜɢɥɤɭ 54, ɫɨ-

ɩɪɹɠɟɧɧɵɣ ɫ ɪɵɱɚɝɨɦ 55, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɨɫɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 56. Ʉɪɢ-

ɜɨɲɢɩ 57 ɧɚɫɚɠɟɧ ɧɚ ɜɚɥ 58 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɢɦɟɟɬ ɩɚɡ, ɜ ɤɨɬɨɪɨɦ ɫ ɩɨɦɨ-

ɳɶɸ ɜɢɧɬɚ 59 ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɚɥɟɰ 60. ɒɚɬɭɧ-ɜɢɥɤɚ 54 ɧɚɫɚɠɟɧ ɧɚ ɨɫɶ 

61, ɡɚɤɪɟɩɥɟɧɧɭɸ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɢɬɟ 62, ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜ-

ɥɟɧɨ ɩɨɞɜɢɠɧɨɟ ɨɫɧɨɜɚɧɢɟ 63, ɧɚ ɤɨɬɨɪɨɦ ɡɚɤɪɟɩɥɟɧ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ 56, 

ɢɦɟɟɬ ɱɟɪɜɹɤ 64 ɞɥɹ ɩɨɜɨɪɨɬɚ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ ɢ ɜɢɧɬ 65 

ɞɥɹ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ. Ɋɵɱɚɝ 55 ɫɨɟɞɢɧɟɧ ɫ ɲɚɬɭɧɨɦ-ɜɢɥɤɨɣ 54 

ɩɪɢ ɩɨɦɨɳɢ ɩɚɥɶɰɚ 66. 

Ɋɚɛɨɬɚ ɫɬɟɧɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫɨɝɥɚɫɧɨ ɩɪɨ-

ɝɪɚɦɦɟ, ɧɚ ɤɨɬɨɪɭɸ ɧɚɫɬɪɨɟɧ ɤɨɦɚɧɞɚ-ɚɩɩɚɪɚɬ 2, ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɢɫɩɵɬɭɟɦɨɝɨ ɫɬɚɪɬɟɪɚ 1 ɤ ɧɟɦɭ ɩɨɞɤɥɸɱɚɸɬ ɢɫɬɨɱɧɢɤ 

ɩɢɬɚɧɢɹ 7 ɢ ɭɫɬɪɨɣɫɬɜɨ 9 ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɚɪɬɟɪɚ. ɇɚɠɢɦɚɸɬ ɩɭɫɤɨɜɭɸ 

ɤɧɨɩɤɭ 11, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɦɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 12, ɜɤɥɸɱɚɹ ɬɟɦ ɫɚɦɵɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɜɟɧɬɢɥɹɬɨɪɚ 5 ɨɛɞɭɜɚ. Ɂɚɬɟɦ ɧɚɠɢɦɚɸɬ ɩɭɫɤɨɜɭɸ ɤɧɨɩɤɭ 20 ɢ 

ɜɤɥɸɱɚɸɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɤɨɦɚɧɞɚ-ɚɩɩɚɪɚɬɚ 2, ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶ 

ɛɚɪɚɛɚɧ ɫ ɤɭɥɚɱɤɚɦɢ, ɡɚɦɵɤɚɹ ɤɨɧɟɱɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 21  23. Ʉɨɦɚɧɞɨ-ɚɩɩɚɪɚɬ 

ɧɚɫɬɪɨɟɧ ɧɚ ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɠɢɦ ɢɫɩɵɬɚɧɢɣ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɢɡ ɪɟɠɢɦɚ ɢɫɩɵ-

ɬɚɧɢɣ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬɵ ɫɬɚɪɬɟɪɚ ɜɤɥɸɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɭɦɛ-

ɥɟɪ 24, 25 ɢɥɢ 26. ɉɪɢ ɡɚɦɵɤɚɧɢɢ ɤɨɧɟɱɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 21 ɩɪɨɢɫɯɨɞɢɬ 

ɜɤɥɸɱɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɪɟɥɟ 27, ɤɨɬɨɪɨɟ ɫɜɨɢɦɢ ɤɨɧɬɚɤɬɚɦɢ 30 ɜɤɥɸɱɚɟɬ 

ɦɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 31 ɢ ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ 34 «Ɋɟɠɢɦ ɬɨɪɦɨɠɟɧɢɹ». 
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Ɇɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ 31 ɜɤɥɸɱɚɟɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɬɨɪɦɨɡɧɭɸ ɦɭɮɬɭ 

35. ɋ ɧɟɤɨɬɨɪɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɜɤɥɸɱɟɧɢɟ ɤɨɧɟɱɧɨɝɨ ɜɵɤɥɸ-

ɱɚɬɟɥɹ 22, ɜɤɥɸɱɚɸɳɟɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɪɟɥɟ 37, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɢɫɩɵɬɭɟ-

ɦɵɣ ɫɬɚɪɬɟɪ 1 ɢ ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ 41 «ɋɬɚɪɬɟɪ ɜɤɥɸɱɟɧ». ɋ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟ-

ɧɢ ɩɪɨɢɫɯɨɞɢɬ ɜɤɥɸɱɟɧɢɟ ɤɨɧɟɱɧɨɝɨ ɜɤɥɸɱɚɬɟɥɹ 23, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɩɪɨɦɟ-

ɠɭɬɨɱɧɨɟ ɪɟɥɟ 42, ɚ ɬɟɦ ɫɚɦɵɦ ɢ ɫɢɝɧɚɥɶɧɭɸ ɥɚɦɩɭ 49 («Ɋɟɠɢɦ ɪɚɡɝɨɧɚ»), ɢ 

ɩɨɫɪɟɞɫɬɜɨɦ ɦɚɝɧɢɬɧɨɝɨ ɩɭɫɤɚɬɟɥɹ 46 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 3» 50 ɭɫɬɪɨɣɫɬɜɚ ɪɚɡ-

ɝɨɧɚ ɢ ɩɪɢɜɨɞɧɭɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɦɭɮɬɭ 51. ɋɬɚɪɬɟɪ 1 ɩɪɢ ɷɬɨɦ ɧɟɤɨɬɨɪɨɟ 

ɜɪɟɦɹ ɜɤɥɸɱɟɧ, ɬ.ɟ. ɢɦɢɬɢɪɭɟɬɫɹ ɪɟɠɢɦ ɩɨɞɯɜɚɬɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɤɥɸɱɚɸɬɫɹ ɜɫɟ 

ɩɪɨɝɪɚɦɦɵ, ɫɬɚɪɬɟɪ ɧɚɯɨɞɢɬɫɹ ɜ ɜɵɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɡɚɠɢɝɚɟɬɫɹ ɫɢɝ-

ɧɚɥɶɧɚɹ ɥɚɦɩɚ 52 «Ɋɟɠɢɦ ɭɫɩɨɤɨɟɧɢɹ». ɉɨ ɢɫɬɟɱɟɧɢɢ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɜɟɫɶ 

ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ. ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɪɩɭɫɚ ɢɫɩɵɬɭɟɦɨɝɨ ɫɬɚɪɬɟɪɚ 1 ɞɨɫɬɢɝɧɟɬ 

ɩɪɟɞɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɩɪɢɦɟɪ 50 ɋ, ɤɨɧɬɚɤɬɵ 10 ɭɫɬɪɨɣɫɬɜɚ 

4 9 ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɪɵɜɚɸɬ ɰɟɩɶ ɦɚɝɧɢɬɧɨɝɨ ɩɭɫɤɚɬɟɥɹ 16, ɩɪɢ 

ɷɬɨɦ ɡɚɝɨɪɚɟɬɫɹ ɫɢɝɧɚɥɶɧɚɹ ɥɚɦɩɚ 53 («Ɉɫɬɵɜɚɧɢɟ»). ȼɟɧɬɢɥɹɬɨɪ 5 ɭɫɬɪɨɣɫɬɜɚ 

ɨɛɞɭɜɚ ɜɤɥɸɱɟɧ, ɭɫɤɨɪɹɹ ɩɪɨɰɟɫɫ ɨɫɬɵɜɚɧɢɹ ɫɬɚɪɬɟɪɚ. ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟ-

ɪɚɬɭɪɵ ɤɨɪɩɭɫɚ ɫɬɚɪɬɟɪɚ 1 ɞɨ ɧɭɠɧɨɝɨ ɭɪɨɜɧɹ ɤɨɧɬɚɤɬɵ 10 ɭɫɬɪɨɣɫɬɜɚ 9 ɤɨɧ-

ɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɸɬ ɦɚɝɧɢɬɧɵɣ ɩɭɫɤɚɬɟɥɶ,16 ɢ ɢɫɩɵ-

ɬɚɧɢɹ ɩɪɨɞɨɥɠɚɸɬɫɹ. 

Ɇɟɯɚɧɢɡɦ 3 ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɨɪɚɱɢɜɚɬɶ ɤɨɪ-

ɩɭɫ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 56. ɉɨɜɨɪɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɱɟɪɜɹɤɚ 64. 

ɉɟɪɟɦɟɳɟɧɢɟ ɟɝɨ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɩɨɦɨɳɢ ɜɢɧɬɚ 

65. ɇɚɫɬɪɨɣɤɭ ɧɟɨɛɯɨɞɢɦɨɣ.ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ ɧɚ ɢɫɩɵɬɭɟɦɵɣ ɫɬɚɪɬɟɪ 1 ɩɪɨ-

ɢɡɜɨɞɹɬ ɜɪɚɳɟɧɢɟɦ ɱɟɪɜɹɤɚ 64, ɚ ɢɡɦɟɧɟɧɢɟ ɟɟ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜ 59 ɢ 65. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɫɬɨɹɳɟɝɨ ɫɬɟɧɞɚ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɫɬɚɪɬɟɪɨɜ, ɩɨɡɜɨɥɢɬ ɢɫ-

ɩɵɬɵɜɚɬɶ ɜ ɭɫɤɨɪɟɧɧɨɦ ɪɟɠɢɦɟ, ɜ ɭɫɥɨɜɢɹɯ, ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-

ɧɵɦ, ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɬɚɪɬɟɪɵ ɜɫɟɯ ɬɢɩɨɜ, ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɬɨ-

ɫɩɨɫɨɛɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ, ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɢɱɢɧɵ ɜɨɡɦɨɠɧɵɯ ɨɬɤɚɡɨɜ ɢ ɭɫ-

ɬɚɧɨɜɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. 
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ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ ɞɥɹ ɫɬɚɪɬɟɪɚ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɫɨ-

ɞɟɪɠɚɳɢɣ ɧɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɜɵɩɨɥɧɟɧɧɨɟ ɜ ɜɢɞɟ ɬɨɪɦɨɡɧɨɣ ɷɥɟɤɬɪɨɦɚɝ-

ɧɢɬɧɨɣ ɦɭɮɬɵ ɢ ɦɟɯɚɧɢɡɦɚ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫ 

ɩɪɢɜɨɞɧɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɦɭɮɬɨɣ, ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ, 

ɫɧɚɛɠɟɧɧɵɣ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɚɪɬɟɪɚ, ɜɟɧɬɢɥɹɬɨɪɨɦ 

ɨɛɞɭɜɚ ɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɤɨɦɚɧɞɨ-ɚɩɩɚɪɚɬ ɫ ɷɥɟɤ-

ɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɤɭɥɚɱɤɨɜɵɦ ɜɚɥɨɦ ɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ, ɩɪɢɱɟɦ ɩɨɫɥɟɞɧɢɟ ɭɫɬɚ-

ɧɨɜɥɟɧɵ ɜ ɰɟɩɹɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɥɟ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɨɛɟɫ-

ɩɟɱɟɧɢɹ ɢɡɦɟɧɹɜɲɟɣɫɹ ɧɚɝɪɭɡɤɢ ɧɱ ɫɬɚɪɬɟɪ, ɢɦɢɬɢɪɭɸɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ɦɟɯɚɧɢɡɦ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɚɜ-

ɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɲɚɪɧɢɪɧɨ-ɪɵɱɚɠɧɨɣ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɨɜɨɪɨɬ 

ɤɨɪɩɭɫɚ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɤɪɭɝ ɨɫɢ ɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ 

 

Ɋɢɫɭɧɨɤ 1.6 - ɫɯɟɦɚ ɤ ɩɚɬɟɧɬɭ № 855419. 
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2 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɍɑȺɋɌɄȺ ɉɈ ɊȿɆɈɇɌɍ ɗɅȿɄɌɊɈɈȻɈɊɍȾɈ-

ȼȺɇɂə ȺȼɌɈɆɈȻɂɅȿɃ  

 

2.1 ɉɪɟɞɩɨɫɵɥɤɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨ-

ɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ  

Ɋɚɡɜɢɬɢɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɧɚ ɞɨɥɝɨɫɪɨɱɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚɩɪɚɜ-

ɥɹɬɶ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ 

ɞɟɣɫɬɜɭɸɳɢɯ ɭɱɚɫɬɤɨɜ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ, Д5]. 

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ , ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɦɩɥɟɤɫɧɚɹ 

ɩɪɨɝɪɚɦɦɚ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɚ ɛɚɡɟ ɤɚɱɟɫɬɜɟɧɧɨ 

ɧɨɜɨɝɨ ɤɨɦɩɥɟɤɬɧɨɝɨ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ.  

 

2.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɚɫɬɤɚ. 

ɉɨ ɪɟɠɢɦɭ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɬɪɢ ɝɪɭɩɩɵ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɬɪɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ; 

- ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ;  

- ɩɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ, [6]. 

ɇɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ɷɥɟɤ-

ɬɪɨɫɧɚɛɠɟɧɢɹ, ɫɬɟɩɟɧɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ, ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɷɥɟɤ-

ɬɪɨɫɧɚɛɠɟɧɢɹ (ɥɢɧɢɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɞɪ.). Ⱦɥɹ 

ɜɵɛɨɪɚ ɫɯɟɦɵ ɢ ɫɢɫɬɟɦɵ ɩɨɫɬɪɨɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵ-

ɜɚɬɶ ɦɨɳɧɨɫɬɶ ɢ ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɭɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɧɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɰɟɥɨɦ, ɚ ɜɯɨɞɹɳɢɯ ɜ ɢɯ ɫɨɫɬɚɜ ɨɬɞɟɥɶɧɵɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢ-

ɤɨɜ.  
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2.3 Ɉɩɪɟɞɟɥɟɧɢɟ  ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɪɟɦɨɧɬɭ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɚɜɬɨɦɨɛɢɥɟɣ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜ-

ɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:          ,       (2.1) 

ɝɞɟ ɌȺȼ - ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɚɜɬɨɦɨɛɢɥɟɣ, ɱ; 

Ʉɗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɬɵ ɫɜɹɡɚɧɧɵɟ ɫ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɟɦ , ɱ = 8…15%, [5]; 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

   iȺɜɌɈiȺɜɌɈiȺɜɌɈiȺɜɌɈȺɜ NɌNɌɌ 1122 ** ,      (2.2) 

ɝɞɟ ɌȺɜ - ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɚɜɬɨɦɨɛɢɥɟɣ, ɱɟɥ. ɱ.; 

ɌȺɜɌɈ-2i – ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ-2 ɚɜɬɨɦɨɛɢɥɹ, ɱɟɥ. ɱ., Д5Ж; 

ɌȺɜɌɈ-1i – ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ-1 ɚɜɬɨɦɨɛɢɥɹ, ɱɟɥ. ɱ., Д5Ж. 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 2 ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

iɌɈ

ȽТȺɜɬТ
iȺɜɬɌɈ

q

SN
N

2
2

*


  ,      (2.3) 

ɝɞɟ  NȺɜɬɌɈ-2Ⱥi – ɤɨɥɢɱɟɫɬɜɨ ɌɈ-2, ɲɬ.; 

NȺɜɬi – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɞɚɧɧɨɣ ɦɚɪɤɢ, ɲɬ; 

SȽi – ɝɨɞɨɜɚɹ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ.; 

qɌɈ-3i – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɌɈ-2, ɤɦ. 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 1 ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

iȺɜɬɌɈ
iɌɈ

ȽТȺɜɬТ
iȺɜɬɌɈ N

q

SN
N 2

1
1

*



  ,     (2.4) 

ɝɞɟ  NȺɜɬɌɈ-1i – ɤɨɥɢɱɟɫɬɜɨ ɌɈ-1, ɲɬ.; 

qɌɈ-1i – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɌɈ-1, ɤɦ. 

 



27 

 

 

 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2, Д5Ж. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 - ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɇɚɪɤɚ 

  

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɦ. 
ɌɈ-1 ɌɈ-2 

ɄȺɆȺɁ-5320 2500 10000 

ɄȺɆȺɁ-55102 2500 10000 

ɄȺɆȺɁ-63115 2500 10000 

ɄȺɆȺɁ-5410 2500 10000 

ȽȺɁ ɋȺɁ-53 2400 9600 

ȽȺɁ-3307 2400 9600 

Ƚɚɡɟɥɶ 2500 10000 

Ȼɟɧɡɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 2500 10000 

Ɇɨɥɨɤɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 3200 12800 

Ɂɢɥ ɆɆɁ 2500 10000 

ɍȺɁ 2400 9600 

ȼȺɁ 2500 10000 

Ʉɪɚɧ ɧɚ ɛɚɡɟ ɆȺɁ 3200 12800 

ɉɨɠɚɪɧɵɟ 2500 10000 

 

Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɥɢɱɟɫɬɜɨ  ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɇɚɪɤɚ 

Ʉɨɥɢɱɟ-
ɫɬɜɨ ɚɜ-
ɬɨɦɨɛɢ-

ɥɟɣ 

Ƚɨɞɨɜɨɣ ɩɪɨ-
ɛɟɝ ɚɜɬɨɦɨɛɢ-

ɥɹ, ɤɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚ-
ɧɢɣ 

ɌɈ-1 ɌɈ-2 

ɄȺɆȺɁ-5320 16 57500 276 92 

ɄȺɆȺɁ-55102 21 48000 303 101 

ɄȺɆȺɁ-63115 8 34000 81 28 

ɄȺɆȺɁ-5410 3 43600 39 14 

ȽȺɁ ɋȺɁ-53 12 27000 101 34 

ȽȺɁ-3307 14 32000 140 47 

Ƚɚɡɟɥɶ 8 58000 139 47 

Ȼɟɧɡɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 3 22000 20 7 

Ɇɨɥɨɤɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 2 60000 28 10 

Ɂɢɥ ɆɆɁ 8 26000 63 21 

ɍȺɁ 14 23000 101 34 

ȼȺɁ 10 38000 114 38 

Ʉɪɚɧ ɧɚ ɛɚɡɟ ɆȺɁ 1 21000 5 2 

ɉɨɠɚɪɧɵɟ 2 1200 0 1 
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Ɍɚɛɥɢɰɚ 2.3 – Ɍɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɩɨ ɦɚɪɤɚɦ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɇɚɪɤɚ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱɟɥ. ɱɚɫ. 
ɌɈ-1 ɌɈ-2 

ɄȺɆȺɁ-5320 3,4 14,5 

ɄȺɆȺɁ-55102 3,4 14,5 

ɄȺɆȺɁ-63115 3,8 16 

ɄȺɆȺɁ-5410 3,4 15 

ȽȺɁ ɋȺɁ-53 3 9,1 

ȽȺɁ-3307 3 9,1 

Ƚɚɡɟɥɶ 2,2 7,9 

Ȼɟɧɡɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 4 16 

Ɇɨɥɨɤɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 4 16 

Ɂɢɥ ɆɆɁ 3,1 14 

ɍȺɁ 2,5 10,6 

ȼȺɁ 2 10 

Ʉɪɚɧ ɧɚ ɛɚɡɟ ɆȺɁ 4 18 

ɉɨɠɚɪɧɵɟ 4 20 

 

Ɍɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɩɨ ɦɚɪɤɚɦ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 

Ɍɚɛɥɢɰɚ 2.4 – Ɍɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɩɨ ɦɚɪɤɚɦ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɇɚɪɤɚ 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɣ, ɱɟɥ ɱɚɫ 

ɌɈ-1 ɌɈ-2 

ɄȺɆȺɁ-5320 938,4 1334 

ɄȺɆȺɁ-55102 1030,2 1464,5 

ɄȺɆȺɁ-63115 307,8 448 

ɄȺɆȺɁ-5410 132,6 210 

ȽȺɁ ɋȺɁ-53 303 309,4 

ȽȺɁ-3307 420 427,7 

Ƚɚɡɟɥɶ 305,8 371,3 

Ȼɟɧɡɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 80 112 

Ɇɨɥɨɤɨɜɨɡ ɧɚ ɛɚɡɟ ɄȺɆȺɁ 112 160 

Ɂɢɥ ɆɆɁ 195,3 294 

ɍȺɁ 252,5 360,4 

ȼȺɁ 228 380 

Ʉɪɚɧ ɧɚ ɛɚɡɟ ɆȺɁ 20 36 

ɉɨɠɚɪɧɵɟ 0 20 

ȼɫɟɝɨ: 4325,6 5927,3 

ȼɫɟɝɨ: 10252,9 
 

 

ɋɭɦɦɚɪɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɫɜɹɡɚɧɧɚɹ ɫ ɞɢɚɝɧɨɫɬɢɤɨɣ ɢ ɪɟɦɨɧɬɨɦ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɛɭɞɟɬ  ɪɚɜɧɚ: 

Ɍɗ = 10252,9*0,12 = 1231 ɱɟɥ. ɱɚɫ.     
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2.4 Ɉɩɪɟɞɟɥɟɧɢɟ  ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɭɱɚɫɬɤɚ ɩɨ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɪɟ-

ɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɊɋɆɈɊ

ЭɊЗ
Ɋ ɌКК

Ɍ
N




**

*


 ,     (2.5) 

ɝɞɟ ηɇɁ – ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɡɚɝɪɭɡɤɢ ɭɱɚɫɬɤɚ, ηɇɁ = 1,3, [5]  

Ʉɪ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, Ʉɪ = 251 [5] ; 

Ɍɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ.; Ɍɫɦ = 8 ɱ. , Д5]; 

Ʉɨ  – ɨɛɳɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɨɬɩɭɫɤɚ, Ʉɨ = 24 ɞɧɹ, Д5]; 

ɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɪ = 0,8 [5]. 

NP = 1231/((251-24)*8*0,8) = 0,85     

ɉɪɢɧɢɦɚɟɦ NP = 1 ɱɟɥɨɜɟɤɚ. 

 

2.5 ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɌɈ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  

ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɢ ɨɛɴɟɦɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ.  

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɩɨ ɞɢɚɝɧɨɫɬɢɤɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɬɪɚɤɬɨɪɨɜ ɢ ɚɜ-

ɬɨɦɨɛɢɥɟɣ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

*)( ɦɨɛɭ FFF  ,      (2.6) 

ɝɞɟ Fɭɱ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ, ɦ2
; 

Fɨɛ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2
; 

Fɨɛ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɦɚɲɢɧɚɦɢ, ɦ2
; 

ı – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɱɢɟ ɡɨɧɵ ɢ ɩɪɨɯɨɞɵ , Д5]. 

FɌɈ = (11,17+25)*3,2 = 115,74 ɦ2
.      
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ɉɪɢɧɢɦɚɟɦ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟ-

ɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ 144 ɦ2, (12ɯ12 ɦ). 

ȼ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɟɞɨɦɨɫɬɶ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ  

ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɢ ɌɈ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ 

Ɍɚɛɥɢɰɚ 2.5 - ȼɟɞɨɦɨɫɬɶ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

№
 ɩ

ɨɡ
. ɧ

ɚ 
ɩɥ

ɚɧ
ɟ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɒɢɮɪ  

ɢɥɢ 

ɦɚɪɤɚ Ʉ
ɨɥ

ɢɱ
ɟɫ

ɬɜ
ɨ 

 

Ƚɚɛɚɪɢɬɧɵɟ  

ɪɚɡɦɟɪɵ, ɦɦ. 

Ɂɚɧɢɦɚɟɦɚɹ 
ɩɥɨɳɚɞɶ 

Ɇɨɳ-
ɧɨɫɬɶ, 
ɤȼɬ. ȿɞ. 

ɨɛɨɪɭɞ. 

ɦ2
. 

ȼɫɟɝɨ. 

ɦ2
. 

1 ɋɟɤɰɢɹ ɫɬɟɥɥɚɠɚ 5152.000 

ȽɈɋɇɂɌɂ 

3 1500ɏ600ɏ600 0,9 0,9  

2 ɋɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɷɥɟɤɬɪɨ-
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɂ-968 

ȽɈɋɇɂɌɂ 

1 350ɏ830ɏ1480 0,13 0,13 1 

3 ȼɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ ɈɊȽ1468-01-

060Ⱥ ȽɈɋɇɂ-
Ɍɂ 

2 1200ɏ800ɏ805 1 2  

4 ɉɨɞɫɬɚɜɤɚ ɩɨɞ ɨɛɨɪɭɞɨɜɚɧɢɟ 5143.000 

ȽɈɋɇɂɌɂ 

2 820ɏ700ɏ830 0,6 1,2  

5 ɋɬɚɧɨɤ ɧɚɫɬɨɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɵɣ 

2Ɇ112 1 770ɏ370ɏ820 0,3 0,3 0,8 

6 ɇɚɫɬɨɥɶɧɵɣ ɬɨɱɢɥɶɧɨ-

ɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ 

3Ȼ631 1 -- 0,1 0,1 0,6 

7 ɋɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚ-
ɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ 

 1 820ɏ700ɏ1630 0,6 0,6 6,2 

8 ȼɟɪɫɬɚɤ ɚɤɤɭɦɭɥɹɬɨɪɳɢɤɚ 5106.000 

ȽɈɋɇɂɌɂ 

1 1250ɏ750ɏ835 0,94 0,94  

9 ɒɤɚɮ ɞɥɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹ-
ɬɨɪɨɜ ɫ ɜɵɬɹɠɤɨɣ 

 1 1250ɏ800ɏ1800 1 1 1 

10 ȼɟɧɬɢɥɹɬɨɪ ɨɤɨɧɧɵɣ  1    0,4 

11 ɋɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɷɥɟɤ-
ɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

 1  2  2,5 

12 Ʉɨɦɩɥɟɤɬ ɨɫɧɚɫɬɤɢ ɪɚɛɨɱɟɝɨ 
ɦɟɫɬɚ  ɚɜɬɨɷɥɟɤɬɪɢɤɚ 

 1  3  1,5 

      11,17 14 
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2.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɯɟɦɵ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɩɪɚɜɢɥɶɧɨɟ 

ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɨɜ ɩɢɬɚɧɢɹ ɫɢɥɨɜɵɯ ɢ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ, 

ɜ ɜɵɯɨɞɧɵɟ ɢ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ.  

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɫɯɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɦɟɸɬ 

ɫɬɭɩɟɧɱɚɬɨɟ ɩɨɫɬɪɨɟɧɢɟ. ɋɱɢɬɚɟɬɫɹ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɪɢɦɟɧɟɧɢɟ ɫɯɟɦ ɫ ɱɢɫ-

ɥɨɦ ɫɬɭɩɟɧɟɣ ɛɨɥɟɟɬ ɞɜɭɯ-ɬɪɺɯ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɭɫɥɨɠɧɹɟɬɫɹ ɤɨɦɦɭɬɚɰɢɹ 

ɢ ɡɚɳɢɬɚ ɰɟɩɢ. ɇɚ ɧɟɛɨɥɶɲɢɯ ɩɨ ɦɨɳɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢ-

ɦɟɧɹɬɶ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɫɯɟɦɵ, [7]. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɛɳɟɣ ɫɯɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɟɨɛɯɨɞɢ-

ɦɨ ɩɪɢɧɢɦɚɬɶ ɜɚɪɢɚɧɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɹɱɟɟɤ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦɢɧɢɦɚɥɶɧɭɸ ɞɥɢɧɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ, 

ɦɚɤɫɢɦɭɦ ɷɤɨɧɨɦɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɚ Ɍɉ,  ɚ ɩɨɬɪɟɛɢɬɟ-

ɥɢ ɨɬɧɨɫɹɬɫɹ ɤ II  ɢ III ɝɪɭɩɩɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɬɨ ɩɢɬɚɧɢɟ ɭɱɚɫɬɤɨɜ ɨɬɧɨɫɹɳɢɯɫɹ 

ɤɨ  II  ɝɪɭɩɩɟ  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɜɭɯɥɢɧɟɣɧɨɣ ɫɯɟɦɟ. 

 Ɋɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɆɌɉ. 

 

2.7 ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ 

ɋɟɱɟɧɢɟ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɹɦɢ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢ-

ɦɨɝɨ ɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɚɯ: 

ɧɨɦ

ɪ
ɪ.ɚɜ

3 U

S
I


 ,       (2.7) 

ɧɨɦ

ɪ
ɪ.ɧ

32 U

S
I


  ,      (2.8) 

ɉɨɥɧɭɸ ɪɚɫɱɟɬɧɭɸ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   2ɪ
2

ɪɪ   QɊS ,     (2.9) 

ɪɨɪɪ ɊɊɊ  ,     (2.10) 
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Ɋɚɫɱɟɬɧɚɹ ɨɫɜɟɬɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɰɟɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɫɨɧɨɪɨ КɊɊ  ,      (2.11) 

ɝɞɟ  ɄɋɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ ɧɚ ɨɫɜɟɳɟɧɢɟ, ɧɚɯɨɞɢɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɄɋɈ= 0,8 [7]. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

FɊɊ  ɭɞɧɨ , ɤȼɬ     (2.12) 

ɝɞɟ ɭɞɊ  – ɩɥɨɬɧɨɫɬɶ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ȼɬ/ɦ2
. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɫɩɪɚɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, Ɋɭɞ =15 ȼɬ/ɦ2
 [10]; 

 F- ɩɥɨɳɚɞɶ ɨɫɜɟɳɟɧɢɹ, F = 144ɦ2
. 

ɊɇɈ = 0,015*144 = 2,16 ɤȼɬ      

ɊɊɈ = 2,16*0,8 = 1,73 ɤȼɬ      

 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɫɧɪ КɊɊ  , ɤȼɬ     (2.13) 

ɝɞɟ Ɋɇ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

ɫК  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ, ɧɚɯɨɞɢɬɫɹ ɢɡ ɫɩɪɚɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ Ʉɫ=0,9, 

[7]. 

ɊɊ = 14*0,9 = 12,6  ɤȼɬ      

Ɋ∑Ɋ = 12,6+1,73 = 14,33  ɤȼɬ 

 

Ɋɚɫɱɟɬɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,tgɊQ ɧɪ   ɤȼɚɪ      (2.14) 

QɊ = 14,33*1,02 = 14,62  ɤȼɬ      

 

5,2062,1433,14 22

ɪ S ɤȼɬ      
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ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɫɟɱɟɧɢɟ ɩɨ ɧɚɝɪɟɜɭ ɞɥɹ ɩɪɨɜɨɞɨɜ ɫ 

ɚɥɸɦɢɧɢɟɜɵɦɢ ɠɢɥɚɦɢ  Sɧ = 16 ɦɦ2
. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɩɭɧɤɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ ɭɱɚɫɬɤɚ  

ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 100 ɦ, ɩɨɷɬɨɦɭ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ ɤɚɛɟɥɹ ɩɪɨɯɨɞɢɬ ɩɨ ɭɫɥɨ-

ɜɢɸ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɧɵ ɩɨ ɩɨɬɟɪɹɦ ɧɚɩɪɹɠɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɫɟɱɟɧɢɟ ɩɨ ɩɨɬɟɪɹɦ ɧɚɩɪɹɠɟɧɢɹ: 

SU = 16 ɦɦ2
. 

ɉɪɨɜɟɪɹɟɦ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ: 

,
ɷ

ɪ.ɧ.
ɷ

j

I
S      (2.15) 

ɝɞɟ Уɷ – ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, Ⱥ/ɦɦ ,  

Уɷ = 1,1 Ⱥ/ɦɦ , [10].  

,ɦɦ 5,14
1,1

16 2

ɷ S       

ɉɨɫɤɨɥɶɤɭ ɜɵɛɪɚɧɧɨɟ ɧɚɦɢ ɫɟɱɟɧɢɟ ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ 

ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, ɬɨ ɧɚɣɞɟɧɧɨɟ ɫɟɱɟɧɢɟ ɨɫɬɚɜɥɹɟɦ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɩɪɨɜɨɞ ɞɥɹ ɩɢɬɚɧɢɹ ɭɱɚɫɬɤɚ ɨɬ ɄɌɉ ɦɚɪɤɢ 

ɋɂɉ-16, [10]. 

 

2.8 ȼɵɛɨɪ ɤɚɛɟɥɟɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɟɬɶ ɜɵɩɨɥɧɟɧɚ ɤɚɛɟɥɹɦɢ ɦɚɪɤɢ ȼȼȽ.  

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɨɬɪɟɛɢɬɟɥɹ, Ⱥ: 

,
cos3  


ɧɧ

ɧɨɦ
ɪ

U

Ɋ
I      (2.16) 
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ɝɞɟ Ɋɧɨɦ – ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɤɚ, ɤȼɬ; МШsĳɧ – ɧɨɦɢ-

ɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

Ⱦɥɹ ɩɪɨɤɥɚɞɤɢ ɩɪɢɧɢɦɚɟɦ ɤɚɛɟɥɶ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɦɚɪɤɢ ȼȼȽ. 

 

ɉɨɬɟɪɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  100
380

103
00

3







 SinxCosr
lI

U P , %   (2.17) 

ɝɞɟ r0 ɢ ɯ0 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɱɢɬɵɜɚɸɳɢɟ ɦɚɪɤɭ ɢ ɫɟɱɟɧɢɟ ɤɚɛɟɥɹ, [10]. 

 

 

ȼɵɛɨɪ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɤɚɛɟɥɟɣ ɨɬ ɬɨɤɨɜ ɄɁ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɥɢɧɢɢ ɩɪɟɞɨɯɪɚɧɢɬɟ-

ɥɢ. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢ-

ɹɦ: 

  

ɩɭɫɤ

ɜɫɧɨɦ
I

I . ,      (2.18) 

ɝɞɟ Iɩɭɫɤ – ɩɭɫɤɨɜɨɣ ɬɨɤ ɥɢɧɢɢ, Ⱥ;  

α – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɩɟɪɟɝɪɭɡɤɢ, α = 

2,5 ɩɪɢ ɥɟɝɤɨɦ ɩɭɫɤɟ, [6]. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɥɢɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2.  
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Ɍɚɛɥɢɰɚ 2.2- ȼɵɛɨɪ ɤɚɛɟɥɟɣ ɢ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. 

Ʌɢɧɢɹ 
Ɋɧɨɦ, 
ɤȼɬ 

Iɪ, Ⱥ 

Ɇɚɪɤɚ ɢ 
ɫɟɱɟɧɢɟ ɤɚ-

ɛɟɥɹ 

Iɞɥ.ɩɪɨ
ɜɨɞɚ, Ⱥ 

ɋɩɨɫɨɛ 
ɩɪɨɤɥɚɞɤɢ 

l, ɦ ΔU, % 
Iɩɭɫɤ/
α, Ⱥ 

r0,  

Ɉɦ/ɤɦ 

x0, 

Ɉɦ/ɤɦ 
cos fi Sin fi 

Iɧɨɦ.ɚ
ɜɬ, Ⱥ 

Ɍɢɩ ɩɪɟɞɨ-
ɯɪɚɧɢɬɟɥɹ 

Ɋɉ5-ɗɉ1 1,0 2,1 ȼȼȽ(4ɯ1,5) 15,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

8,5 0,01 1,9 1,22 0,42 0,75 0,74 16 ȼȺ 27-29 

Ɋɉ5-ɗɉ2 0,8 1,4 ȼȼȽ(4ɯ1,5) 15,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

5,6 0,00 1,3 0,63 0,53 0,9 0,61 10 ȼȺ 27-29 

Ɋɉ5-ɗɉ3 0,6 1,4 ȼȼȽ(4ɯ1,5) 15,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

7,2 0,01 1,3 1,95 0,36 0,7 0,71 10 ȼȺ 27-29 

Ɋɉ5-ɗɉ4 6,2 14,2 ȼȼȽ(4ɯ2,5) 22,5 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

9,5 0,10 13,1 1,96 0,33 0,7 0,71 25 ȼȺ 27-29 

Ɋɉ5-ɗɉ5 1,0 2,3 ȼȼȽ(4ɯ1,5) 15,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

10,7 0,02 2,1 1,95 0,36 0,7 0,71 10 ȼȺ 27-29 

Ɋɉ5-ɗɉ6 0,4 0,9 ȼȼȽ(4ɯ1,5) 15,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

12 0,01 0,8 1,32 0,36 0,7 0,71 10 ȼȺ 27-29 

Ɋɉ5-ɗɉ7 2,5 5,7 ȼȼȽ(4ɯ1,5) 15,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

5 0,02 5,2 1,96 0,33 0,7 0,71 16 ȼȺ 27-29 

Ɋɉ5-ɗɉ8 1,5 3,4 ȼȼȽ(4ɯ1,5) 15,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

9 0,02 3,1 1,95 0,36 0,7 0,71 10 ȼȺ 27-29 

Ɋɉ5-ɗɉ9 3,0 6,9 ȼȼȽ(3ɯ2,5) 25,0 
ɜ ɩɨɥɭ,ɜ 
ɬɪɭɛɚɯ 

2 0,01 6,3 1,96 0,33 0,7 0,71 25 ȼȺ 27-29 

 

 

 

 

 



2.9 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ 

Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜɵɛɪɚɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɹ, ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɜɵɛɨɪɚ ɭɫɬɚɜɨɤ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. ɋɟɬɢ ɩɪɨ-

ɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1 ɤȼ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɨɣ ɩɪɨ-

ɬɹɠɟɧɧɨɫɬɶɸ ɢ ɧɚɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɣ ɚɩ-

ɩɚɪɚɬɭɪɵ. ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ ɞɨ 1 ɤȼ ɞɚɠɟ ɧɟɛɨɥɶɲɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɤɚɡɵɜɚɟɬ 

ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɬɨɤ ɄɁ. ɉɨɷɬɨɦɭ ɜ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɸɬ ɜɫɟ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ, ɤɚɤ ɢɧɞɭɤɬɢɜɧɵɟ, ɬɚɤ ɢ ɚɤɬɢɜɧɵɟ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɭɱɢɬɵɜɚɸɬ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɩɟɪɟɯɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ ɜ ɷɬɨɣ ɰɟɩɢ 

(ɧɚ ɲɢɧɚɯ, ɧɚ ɜɜɨɞɚɯ ɢ ɜɵɜɨɞɚɯ ɚɩɩɚɪɚɬɨɜ, ɪɚɡɴɟɦɧɵɟ ɤɨɧɬɚɤɬɵ ɚɩɩɚɪɚɬɨɜ ɢ 

ɤɨɧɬɚɤɬ ɜ ɦɟɫɬɟ ɄɁ).  

Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɩɪɢ ɄɁ ɧɚ ɫɬɨɪɨɧɟ 0,4 ɤȼ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫ 

ɭɱɟɬɨɦ ɩɟɪɟɯɨɞɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ) ɜ ɦɟɫɬɟ ɄɁ 

ɞɨ 15 ɦɈɦ Д7, 13Ж. Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ∆/В 

ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɨɥɶɤɨ ɩɪɢ ɮɚɡɧɨɦ ɄɁ 

(ɫɱɢɬɚɹ, ɱɬɨ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɄɁ ɧɚ ɡɟɦɥɸ ɬɨɤ ɜ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɟ ɢɦɟɟɬ ɬɚɤɨɟ 

ɠɟ ɡɧɚɱɟɧɢɟ). Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ В/В ɪɚɫ-

ɫɱɢɬɵɜɚɸɬɫɹ ɬɨɤɢ ɤɚɤ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ, ɬɚɤ ɢ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɄɁ, ɩɨɫɤɨɥɶɤɭ 

ɨɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɞɥɹ ɢɯ ɨɬɤɥɸɱɟɧɢɹ ɞɨɥɠɧɵ ɭɫɬɚ-

ɧɚɜɥɢɜɚɬɶɫɹ ɪɚɡɧɵɟ ɡɚɳɢɬɵ. 

Ɋɚɫɱɟɬɵ ɬɨɤɨɜ ɩɪɢ ɄɁ ɡɚ ɩɨɧɢɠɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɧɟɛɨɥɶɲɨɣ 

ɦɨɳɧɨɫɬɢ (ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ 1,6 MB -Ⱥ) ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɭɱɟɬɨɦ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜ-

ɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɍɨɤɢ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɢ ɬɨɤɢ 

ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɪɚɫɱɟɬɟ ɬɨɤɨɜ ɄɁ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɬɨɤɨɜ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ .10 (6) ɤȼ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɧɚ-

ɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɫɬɚɟɬɫɹ 

ɧɟɢɡɦɟɧɧɵɦ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɄɁ. ɗɬɨ ɞɨɩɭɳɟɧɢɟ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɟɬɢ 10 (6) ɤȼ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɥɟɤɬɪɢɱɟɫɤɢ ɭɞɚɥɟɧɵ ɨɬ ɝɟɧɟ-

ɪɢɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɄɁ ɜ ɷɬɢɯ ɫɟɬɹɯ, ɢ ɬɟɦ ɛɨɥɟɟ ɡɚ ɬɪɚɧɫ-
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ɮɨɪɦɚɬɨɪɚɦɢ 10 (6) ɤȼ, ɦɚɥɨ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɪɚɛɨɬɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɝɟɧɟɪɚɬɨ-

ɪɨɜ. ɉɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ ɜɵɱɢɫɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ 

ɄɁ, ɚ ɜɥɢɹɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ 

ɩɚɪɚɦɟɬɪɨɜ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɡɚɳɢɬɵ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɩɨɜɵɲɚɸɳɢɯ ɤɨɷɮɮɢɰɢ-

ɟɧɬɨɜ. 

ȼɵɱɢɫɥɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɩɨ ɡɧɚɱɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɄɁ ɬɪɚɧɫɮɨɪ-

ɦɚɬɨɪɚ. ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ (ɜ ɚɦɩɟɪɚɯ) ɬɪɟɯɮɚɡɧɨɝɨ 

ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɡɧɚɱɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɄɁ ɬɪɚɧɫɮɨɪɦɚ-

ɬɨɪɚ (UФ):                     ,     (2.19) 

ɝɞɟ Uk — ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɡ ɩɚɫɩɨɪɬɚ ɞɥɹ ɄɌɉ-

1000/10/0,4-82-ɍ1,  Uk = 5,5%;  

Iɧɨɦ. ɬɪ. — ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ ȼɇ ɢɥɢ ɇɇ ɢɡ 

ɩɚɫɩɨɪɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ. Iɧɨɦ. ɬɪȼɇ. =58 Ⱥ; Iɧɨɦ. ɬɪɇɇ. =1445 Ⱥ; 

Ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɧɚɩɪɹɠɟɧɢɹ, %.               ,     (2.20) 

ɝɞɟ Sɧɨɦ. ɬɪ — ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ ɩɚɫɩɨɪɬɚ,  

Sɧɨɦ. ɬɪ=1 MB-A;  

SK — ɦɨɳɧɨɫɬɶ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɩɢɬɚɸɳɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɬɨɣ ɬɨɱɤɟ, 

ɝɞɟ ɩɨɞɤɥɸɱɟɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬ. ɟ. ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ ȼɇ, ɡɚɞɚɟɬɫɹ ɷɧɟɪɝɨɫɧɚɛ-

ɠɚɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ, MB-Ⱥ); ɟɫɥɢ ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɜɟɥɢɤɚ («ɛɟɫɤɨɧɟɱɧɚ»), ɬɨ ɪ = 0. ɉɪɢɧɢɦɚɟɦ SK = 100 MB-Ⱥ. 

Ɋ=1*100/100 = 1%                                  ,                              ,      
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ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɦɨɳɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ɦɟɧɟɟ 1 

MB-Ⱥ) ɜɛɥɢɡɢ ɦɨɳɧɵɯ ɪɚɣɨɧɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɝɥɭɛɨɤɨɝɨ ɜɜɨɞɚ 

110/10 ɤȼ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 10 MB-Ⱥ ɜɥɢɹɧɢɟ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ ɡɧɚɱɟɧɢɟ ɬɨɤɨɜ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɫɧɢɠɚɟɬɫɹ ɢ 

ɢɦ ɱɚɫɬɨ ɩɪɟɧɟɛɪɟɝɚɸɬ, ɫɱɢɬɚɹ ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɛɟɫɤɨɧɟɱɧɨɣ», ɚ ɡɧɚ-

ɱɟɧɢɟ ɪ ɜ ɜɵɪɚɠɟɧɢɢ (4) ɪɚɜɧɵɦ ɧɭɥɸ. 

 

2.10. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɜɟɳɟɧɢɹ 

2.10.1  ȼɵɛɨɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ 

ȼɵɛɨɪ ɫɜɟɬɢɥɶɧɢɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɪɟɛɨ-

ɜɚɧɢɹɦɢ ɤ ɫɜɟɬɨɪɚɫɩɪɟɞɟɥɟɧɢɸ ɢ ɨɝɪɚɧɢɱɟɧɢɸ ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ, ɚ ɬɚɤɠɟ ɫɨ-

ɨɛɪɚɠɟɧɢɹɦɢ ɷɤɨɧɨɦɢɤɢ. 

Ɉɫɧɨɜɧɵɦ ɜɨɩɪɨɫɨɦ ɭɫɬɪɨɣɫɬɜɚ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɹɜɥɹɟɬɫɹ ɩɪɚ-

ɜɢɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɵɛɪɚɧɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ. Ɉɬ ɟɝɨ ɪɟɲɟɧɢɹ ɡɚɜɢɫɹɬ ɷɤɨɧɨ-

ɦɢɱɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ ɨɫɜɟɳɟɧɢɹ ɢ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ, ɦ: 

)( pc hhHh  ,     (2.21) 

ɝɞɟ ɇ – ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ;  

hc – ɪɚɫɫɬɨɹɧɢɟ ɫɜɟɬɢɥɶɧɢɤɚ ɞɨ ɩɨɬɨɥɤɚ; 

 hp – ɜɵɫɨɬɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɞ ɩɨɥɨɦ. 

 

ȼɵɫɨɬɚ ɫɜɟɬɢɥɶɧɢɤɚ ɧɚɞ ɩɨɥɨɦ, ɦ: 

cɩ hHh  ,     (2.22) 

ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɨɬɧɨɲɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɢɥɢ 

ɪɹɞɚɦɢ ɫɜɟɬɢɥɶɧɢɤɨɜ ɤ ɪɚɫɱɟɬɧɨɣ ɜɵɫɨɬɟ hL / . 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɛɨɪɭ ɨɬɧɨɲɟɧɢɹ λ ɩɪɢɜɟɞɟɧɵ ɜ [13]. Ɂɧɚɱɟɧɢɟ λ ɩɪɢ-

ɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ ɢ ɯɚɪɚɤɬɟɪɚ ɫɜɟɬɨɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫɜɟɬɢɥɶɧɢɤɚ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɣɧɢɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɢɥɢ ɪɹɞɨɜ ɫɜɟɬɢɥɶɧɢɤɨɜ ɞɨ ɫɬɟɧ ɪɟ-

ɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ l=(0,3÷0,5)· L (ɝɞɟ L – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ  ɪɹ-

ɞɚɦɢ ɫɜɟɬɢɥɶɧɢɤɨɜ ɢɥɢ ɪɹɞɚɦɢ ɥɚɦɩ, ɟɫɥɢ ɩɨ ɞɥɢɧɟ ɨɧɢ ɪɚɡɥɢɱɧɵ, ɬɨ ɫɨɨɬɜɟɬɫɬ-

ɜɟɧɧɨ Lɚ, Lb). 

 

2.10.2  Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɋɚɫɱɟɬ ɨɫɜɟɳɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɬɨɱɟɱɧɵɦ ɦɟɬɨɞɨɦ ɢɥɢ ɦɟɬɨɞɨɦ ɤɨɷɮɮɢ-

ɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

Ɇɟɬɨɞ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɷɬɨɦɭ ɦɟɬɨɞɭ ɫɜɟ-

ɬɨɜɨɣ ɩɨɬɨɤ ɥɚɦɩ ɜ ɤɚɠɞɨɦ ɫɜɟɬɢɥɶɧɢɤɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɡɚɞɚɧɧɨɣ 

ɦɢɧɢɦɚɥɶɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ (ɧɨɪɦɚ ɨɫɜɟɳɟɧɧɨɫɬɢ- ɧȿ ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭ-

ɥɟ: 





N

zSКȿФ зɚɩɧ ,    (2.23) 

ɝɞɟ зɚɩК  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ;  

S – ɩɥɨɳɚɞɶ ɨɫɜɟɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ2
;  

ɧɫɪ ȿȿz / - ɤɨɷɮɮɢɰɢɟɧɬ ɦɢɧɢɦɚɥɶɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ( ɩɪɢɛɥɢɠɟɧɧɨ ɦɨɠɧɨ 

ɩɪɢɧɢɦɚɬɶ z = 1,1 – ɞɥɹ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩ, z=1,15 – ɞɥɹ ɥɚɦɩ ɧɚɤɚɥɢɜɚɧɢɹ ɢ 

ȾɊɅ);        

ȿɫɪ – ɫɪɟɞɧɹɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ;  

N - ɱɢɫɥɨ ɫɜɟɬɢɥɶɧɢɤɨɜ;  

η – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ. 

 ɉɨ ɡɧɚɱɟɧɢɸ Ф ɜɵɛɢɪɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɚɹ ɥɚɦɩɚ ɬɚɤ, ɱɬɨɛɵ ɟɟ ɩɨɬɨɤ ɨɬɥɢ-

ɱɚɥɫɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ Ɏ ɧɚ -10÷+20%. ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɵɛɨɪɚ ɢɫ-

ɬɨɱɧɢɤɚ ɫɜɟɬɚ ɫ ɬɚɤɢɦ ɩɪɢɛɥɢɠɟɧɢɟɦ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɱɢɫɥɨ ɫɜɟɬɢɥɶɧɢɤɨɜ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ: 

ɫɉ   ,       (2.24) 

ɝɞɟ ɫ - ɤɩɞ ɫɜɟɬɢɥɶɧɢɤɚ;  
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ɉ  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɦɟɳɟɧɢɹ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɦɟɳɟɧɢɹ ɉ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɢɧɞɟɤɫɚ ɩɨɦɟɳɟɧɢɹ, ɨɬ Ʉɋɋ ɫɜɟɬɢɥɶɧɢɤɚ, ɨɬ ɫɨɱɟɬɚɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚ-

ɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɦɟɳɟɧɢɹ. 

ɂɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ i ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

)( ȼȺh

ȼȺ
i




 ,      (2.25) 

ɝɞɟ Ⱥ – ɞɥɢɧɚ ɩɨɦɟɳɟɧɢɹ, ɦ;  

ȼ – ɲɢɪɢɧɚ ɩɨɦɟɳɟɧɢɹ, ɦ. 

 ȿɫɥɢ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɥɚɦɩ ɜ ɤɚɠɞɨɦ ɫɜɟɬɢɥɶɧɢɤɟ ɫɨɫɬɚɜɥɹɟɬ Фɧɨɦ, ɬɨ ɱɢɫɥɨ 

ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɪɹɞɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɧɨɦФФN / .      (2.26) 

 

Ɍɨɱɟɱɧɵɣ ɦɟɬɨɞ ɫɥɭɠɢɬ ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɜɟɳɟɧɢɹ ɤɚɤ ɭɝɨɞɧɨ ɪɚɫɩɨɥɨɠɟɧ-

ɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɩɪɢ ɥɸɛɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬɚ. Ɉɬɪɚɠɟɧɧɚɹ 

ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɫɜɟɳɟɧɧɨɫɬɢ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨ. 

ɚ) ɥɚɦɩɵ ɬɢɩɨɜ ȾɊɅ, ȾɊɂ ɢ ɧɚɤɚɥɢɜɚɧɢɹ (ɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɧɚɦɧɨɝɨ 

ɦɟɧɶɲɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɨɫɜɟɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ). 

 

2.10.3 Ɋɚɫɱɟɬ ɨɫɜɟɳɟɧɢɹ  ɭɱɚɫɬɤɚ  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: 

ɥɤȿ 200min  , ɦH 8 , ɦȼȺ 1212 . 

 
Ɋɚɫɱɟɬ ɪɚɛɨɱɟɝɨ ɨɫɜɟɳɟɧɢɹ 

Ɉɫɜɟɳɟɧɢɟ ɜɵɩɨɥɧɢɦ ɥɸɦɢɧɟɫɰɟɧɬɧɵɦɢ ɥɚɦɩɚɦɢ ɜ ɫɜɟɬɢɥɶɧɢɤɚɯ ɉȼɅɆ. 

ɉɪɢɦɟɦ  hɫ=7 ɦ ɢ hɪ=0,8 ɦ. ɇɚɦɟɬɢɦ ɪɚɡɦɟɳɟɧɢɟ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɨɬɞɟɥɟɧɢɢ. 

Ɋɚɫɱɟɬɧɚɹ ɜɵɫɨɬɚ: 

.2,18,068 ɦh   



41 

 

 

 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɢ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɜ ɪɹɞɭ: 

.6,32,13 ɦL   

ɑɢɫɥɨ ɪɹɞɨɜ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɩɨɦɟɳɟɧɢɢ: 

.33,3
6,3

12 ɲɬnɜ   

Ɋɚɫɫɬɨɹɧɢɟ ɩɨ ɲɢɪɢɧɟ ɨɬ ɤɪɚɣɧɟɝɨ ɫɜɟɬɢɥɶɧɢɤɚ ɞɨ ɫɬɟɧɵ: 

 
.4,2

2

6,31312 ɦlɜ 


  

 

ɉɨɬɪɟɛɧɵɣ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɤɚɠɞɨɝɨ ɪɹɞɚ ɫɜɟɬɢɥɶɧɢɤɨɜ: 

.26920
406,03

15,112121,1180 ɥɦФ 



  

ɉɨ Ф ɩɨɞɛɢɪɚɟɦ ɥɚɦɩɭ ɅȻ2ɯ40 ȼɬ ɫ ɥɦФɧ 2850 , ɦlɫɜɟɬ 325,1 .         

ɑɢɫɥɨ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɪɹɞɭ: 

.7,4
28502

26920 ɲɬN 


  

ȼɨɡɦɨɠɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ ɱɢɫɥɚ ɫɜɟɬɢɥɶɧɢɤɨɜ: 

.1275,6325,15 ɦɦLɪяɞɚ   

ɉɪɢɦɟɦ ɦlɚ 5,0 , ɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɜ ɪɹɞɭ: 

.06,1
15

75,65,0212 ɦl ɪ 



  

ɋɬɚɧɞɚɪɬɧɵɣ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɪɹɞɚ ɫɜɟɬɢɥɶɧɢɤɨɜ: 

ɥɦФnФ ɧɨɦɫ 285002850252  , ɱɬɨ ɞɨɩɭɫɬɢɦɨ (-10%, +20%). 
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3 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɋɌȿɇȾȺ ȾɅə ɉɊɈȼȿɊɄɂ ȽȿɇȿɊȺɌɈɊɈȼ 

Ɍɚɤ ɤɚɤ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɩɨɦɢɦɨ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ 12 ɜɨɥɶɬɨɜɨ-

ɝɨ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɬɚɤɠɟ ɜɫɬɪɟɱɚɬɶɫɹ ɢ 24 ɜɨɥɶɬɨɜɨɟ ɩɢɬɚɧɢɟ (ɚɜɬɨɦɨɛɢɥɶ ɄȺ-

ɆȺɁ). 

 

3.1 ɉɨɞɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢ ɧɚɝɪɭɡɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɢɡɦɟɪɢ-

ɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ: ɚɦɩɟɪɦɟɬɪ, ɜɨɥɶɬɦɟɬɪ, ɬɚɯɨɦɟɬɪ, ɬɟɫɬɟɪ-ɦɭɥɶɬɢɦɟɬɪ, ɪɟɨ-

ɫɬɚɬ, Д19Ж. 

Ȼɟɪɟɦ:  

Ⱥɦɩɟɪɦɟɬɪ ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 0…150 Ⱥ; 

ȼɨɥɶɬɦɟɬɪ ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 0…40 ȼ; 

Ɍɟɫɬɟɪ-ɦɭɥɶɬɢɦɟɬɪ DT9207A ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ 3; 

Ɋɟɨɫɬɚɬ ɩɨɥɡɭɧɤɨɜɵɣ  ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ. 

 

Ɍɚɯɨɦɟɬɪ ɷɥɟɤɬɪɨɧɧɵɣ ɐȾ9902, Д20Ж. 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɯɨɦɟɬɪɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɐȾ9902: 

Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɪɟɧɢɣ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ  Д1…9999Ж ɨɛ/ɦɢɧ 

ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɜɯɨɞɧɨɣ ɜɟɥɢɱɢɧɵ ɧɟ ɛɨɥɟɟ 0 ,02% 

ɂɧɞɢɤɚɬɨɪ ɫɜɟɬɨɞɢɨɞɧɵɣ, 4 ɪɚɡɪɹɞɚ, ɜɵɫɨɬɚ ɰɢɮɪɵ 14 ɦɦ 

ɂɧɬɟɪɮɟɣɫ + 

ɉɢɬɚɧɢɟ 220 ȼ±10%, ɱɚɫɬɨɬɨɣ 50±1Ƚɰ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 10 ȼɬ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 0 ɞɨ 50°ɋ  
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Ɋɢɫɭɧɨɤ 3.1- ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɬɚɯɨɦɟɬɪɚ ɐȾ9902. 

 

3.2 ɉɨɞɛɨɪ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ ɛɟɪɟɦ ɜɵɩɪɹɦɢɬɟɥɶ 

ɪɚɫɫɱɢɬɚɧɧɵɣ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɜ ɩɨɫɬɨɹɧɧɵɣ 

ɬɨɤ. 

ɋ ɭɱɟɬɨɦ ɬɪɟɛɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɛɟɪɟɦ ɜɵɩɪɹɦɢɬɟɥɶ ȼȺɄ-4,5-220-Ɇ1. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ   4,5; 

ɇɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ȼ  220. 

 

ɋ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɛɟɪɟɦ ɜɵɩɪɹɦɢɬɟɥɶ ȼɋȺ-5Ʉ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚ-

ɦɟɬɪɚɦɢ: 

ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ   0…50 ȼ; 

ȼɵɯɨɞɧɨɣ ɬɨɤ, Ⱥ     0…15 Ⱥ. 

ɉɢɬɚɧɢɟ ɩɪɢɛɨɪɚ, ȼ    220 ȼ. 

 

3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɜɨɞɚ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ 

ɉɪɢɜɨɞ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ  ɨɬ ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɢɡ-

ɦɟɧɹɟɦɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɱɟɪɟɡ ɤɥɢɧɨɪɟɦɟɧɧɭɸ ɩɟɪɟɞɚɱɭ. 
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ɉɨɞɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. 

Ȼɟɪɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 4ɉɎ112S ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚ-

ɪɚɦɟɬɪɚɦɢ, [20]: 

Ɇɨɳɧɨɫɬɶ,  ɤȼɬ     3,75; 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ    32; 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1   800… 6000; 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ  220; 

Ɍɨɤ ɹɤɨɪɹ, Ⱥ     21,72.   

ɉɨɞɛɨɪ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ. 

Ȼɟɪɟɦ ɛɥɨɤɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ DТШЭОМ 

5.01, [14]. 

ɋɯɟɦɚ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3.9 ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ 

ɷɥɟɤɬɪɨɦɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶɸ ɞɨ 5 ɤȼɬ. 

 

Ɋɢɫɭɧɨɤ 3.2 - ɋɯɟɦɚ ɛɥɨɤɨɜ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ DТШЭОМ 5.01. 

 

3.4 Ɋɚɫɱɟɬ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ. 

Ɋɚɫɱɟɬ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ ɄɈɆ-

ɉȺɋ-SHAFT 2D ɩɨ ɫɥɟɞɭɸɳɢɦ ɪɚɫɱɟɬɧɵɦ ɮɨɪɦɭɥɚɦ: 
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Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɲɤɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

Rɇ Fn

Nk
D





7

1

102
,     (3.1) 

ɝɞɟ: k – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɢɞɚ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɭɫɥɨɜɢɣ 

ɪɚɛɨɬɵ (ɞɥɹ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ k = 2,5); 

ɩɇ – ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ; 

FR – ɞɨɩɭɫɬɢɦɨɟ ɪɚɞɢɚɥɶɧɨɟ ɭɫɢɥɢɟ, ɇ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɩɪɟɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ: 

PP CNN  , [14]     (3.2) 

ɝɞɟ: ɋɊ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ (ɋɊ =1,0, 

[3]). 

ȼɵɱɢɫɥɹɟɦ ɥɢɧɟɣɧɭɸ ɫɤɨɪɨɫɬɶ ɪɟɦɧɹ v: 

60000

1nD
v




  ɦ/ɫ     (3.3) 

Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɦɟɧɶɲɟɝɨ ɲɤɢɜɚ: 

,       (3.5) 

ɝɞɟ: D2 – ɪɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɦɟɧɶɲɟɝɨ ɲɤɢɜɚ, ɦɦ. 

ȼɵɱɢɫɥɹɟɦ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɟ ɦɟɠɰɟɧɬɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ: 

   2121 27,0 DDaDD  ,   (3.6) 

ɍɝɨɥ ɨɛɯɜɚɬɚ ɪɟɦɧɟɦ ɦɟɧɶɲɟɝɨ ɲɤɢɜɚ α ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

a

DD 2157180



,    (3.7) 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɦɟɠɰɟɧɬɪɨɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɩɪɟɞɟɥɹɟɦ 

ɪɚɫɱɟɬɧɭɸ ɞɥɢɧɭ ɪɟɦɧɹ. 

   
a

DD
DDaLP

42
2

2

21
21






,    (3.8) 

 

12 DuD 
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Ɍɚɛɥɢɰɚ 3.1. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ. 

BELT_VEE ɉɪɨɟɤɬɧɵɣ ɪɚɫɱɟɬ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȼɟɞɭɳɢɣ ɲɤɢɜ ȼɟɞɨɦɵɣ ɲɤɢɜ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ 1 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɦɟɠɰɟɧɬɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɦɦ 600 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ, Ʉɜɬ 3,75 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɲɤɢɜɚ, ɨɛ/ɦɢɧ 3000 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɪɚɛɨ-
ɬɵ 

1 

Ɍɢɩ ɪɟɦɧɹ ɤɨɪɞɬɤɚɧɟɜɨɣ 

Ɉɩɪɟɞɟɥɹɟɦɵɟ ɩɚɪɚɦɟɬɪɵ 

Ⱦɢɚɦɟɬɪ ɲɤɢɜɚ, ɦɦ 200.000 200.000 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ 1.020 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ ɦɟɠɰɟɧɬɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɦɦ 636.000 

Ɉɛɨɡɧɚɱɟɧɢɟ ɪɟɦɧɹ ȼ ȽɈɋɌ 1284.1-89 

Ⱦɥɢɧɚ ɪɟɦɧɹ, ɦɦ 1900.000 

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɦɧɟɣ 1 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ 31.416 30.788 

ɍɝɨɥ ɩɪɨɮɢɥɹ ɤɚɧɚɜɨɤ ɲɤɢɜɚ 40°00' 40°00' 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɲɤɢɜɚ, ɦɦ 205.000 205.000 

Ƚɥɭɛɢɧɚ ɤɚɧɚɜɨɤ ɲɤɢɜɚ, ɦɦ 9.500 9.500 

ɒɢɪɢɧɚ ɤɚɧɚɜɤɢ ɩɨ ɧɚɪɭɠɧɨɦɭ ɞɢɚɦɟɬɪɭ ɲɤɢɜɚ, ɦɦ 10.200 10.200 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɚɧɚɜɤɚɦɢ ɲɤɢɜɚ, ɦɦ 12.000 12.000 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɪɰɚ ɲɤɢɜɚ ɞɨ ɫɟɪɟɞɢɧɵ ɤɪɚɣɧɟɣ ɤɚ-
ɧɚɜɤɢ, ɦɦ 

8.000 8.000 

ɒɢɪɢɧɚ ɲɤɢɜɚ, ɦɦ 16.000 16.000 

Ɋɚɫɱɟɬ ɧɚ ɜɵɧɨɫɥɢɜɨɫɬɶ 

Ɋɚɫɱɟɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɉɚ 2.532 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɉɚ 2.874 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 1.135 

 

3.5 ɉɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɟɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɨɞɚ ɫɬɟɧɞɚ 

ɉɪɢɛɥɢɠɟɧɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ, [9]: 

 
3

16


T

d  , ɦɦ      (3.9) 
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ɝɞɟ Ɍ- ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦɦ; 

[Ĳ] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɪɭɱɟɧɢɟ, [Ĳ] = 20Ɇɉɚ, [11]. 

1,20
20*14,3

32000*16
3 d , ɦɦ       

 

ɉɨɞɛɨɪ ɩɨɞɲɢɩɧɢɤɨɜ ɜɚɥɚ ɩɪɢɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ  

ɉɨɞɲɢɩɧɢɤɢ ɩɨɞɛɢɪɚɸɬ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫ ɭɱɟɬɨɦ ɧɚ-

ɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɢɯ. 

Ⱦɥɹ ɨɩɨɪ ɜɚɥɚ ɩɪɢɦɟɧɹɟɦ ɲɚɪɢɤɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ  № 80107  ȽɈɋɌ 5720-

75 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, Д9Ж: 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ     d = 35 ɦɦ; 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ     D = 64 ɦɦ; 

ɒɢɪɢɧɚ ɩɨɞɲɢɩɧɢɤɚ       ȼ = 14 ɦɦ; 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɚɹ  ɋ = 15,9 ɤɇ; 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɬɚɬɢɱɟɫɤɚɹ  ɋ0 = 8,5 ɤɇ. 

 

Ɋɟɫɭɪɫ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

36

60

10








P

C

n
Lh ,       (3.10) 

ɝɞɟ Lh – ɪɟɫɭɪɫ ɩɨɞɲɢɩɧɢɤɚ, ɱ; 

n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, n = 6000 ɦɢɧ-1, [11]; 

Ɋ – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɫɢɥɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ, ɇ; 

ɋ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ, ɋ = 15900 ɇ, Д9Ж; 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

  TȻar KKFYFVXP  ,      (3.11) 
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ɝɞɟ ɏ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɟɣɫɬɜɢɟ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɧɚ ɩɨɞ-

ɲɢɩɧɢɤ, ɏ=1, Д9]; 

Y – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɟɣɫɬɜɢɟ ɨɫɟɜɨɣ ɫɢɥɵ ɧɚ ɩɨɞɲɢɩɧɢɤ, 

Y=0,6, [9]; 

V – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɤɨɟ ɤɨɥɶɰɨ ɩɨɞɲɢɩɧɢɤɚ ɜɪɚɳɚɟɬɫɹ, 

V=1, [9]; 

ɄȻ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɄȻ = 1,2, [9]; 

ɄɌ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ ɪɚɛɨɬɟ, 

ɄɌ=1,1, [9]; 

Fr – ɪɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ Fr ≈ 500 ɇ.; 

Fɚ – ɨɫɟɜɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ, Fɚ ≈ 45 ɇ. 

Ɋ = (1*1*500+0,6*45)*1,2*1,1 = 660 ɇ.    

38834
660

15900

6000*60

10
36







hL  ɱ.     

Ⱦɚɧɧɵɣ ɪɟɫɭɪɫ ɜɩɨɥɧɟ ɞɨɩɭɫɬɢɦ ɢ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚ-

ɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɫɦɟɫɢɬɟɥɹ. 

 

Ɋɚɫɱɟɬ ɲɩɨɧɤɢ ɜɚɥɚ ɫɦɟɫɢɬɟɥɹ. 

   ɫɦ
Ɋ

thd

Ɍ
L

**

2000

1
 , ɦɦ.      (3.12) 

LɊ – ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦɦ; 

d – ɞɢɚɦɟɬɪ ɜɚɥɚ, ɩɪɢɧɢɦɚɟɦ d = 25 ɦɦ; 

h – ɜɵɫɨɬɚ ɲɩɨɧɤɢ, h = 8 ɦɦ., Д9]; 

t –  ɝɥɭɛɢɧɚ ɩɚɡɚ ɜ ɜɚɥɭ ɩɨɞ ɲɩɨɧɤɭ, t = 4 ɦɦ., Д9]; 

[ı]ɫɦ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ ɦɚɬɟɪɢɚɥɚ ɲɩɨɧɤɢ, Дı]ɫɦ  = 250 Ɇɉɚ., 

[9]. 

  8,4
250*47*28

50*2000



ɊL , ɦɦ.       
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bLL P  , ɦɦ       (3.13) 

ɝɞɟ L – ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦɦ; 

b – ɲɢɪɢɧɚ ɲɩɨɧɤɢ, b = 8 ɦɦ, Д9]. 

8,1288,4 L , ɦɦ        

Ȼɟɪɟɦ ɲɩɨɧɤɭ 8ɯ7ɯ25 ȽɈɋɌ 23360 – 78. 

 

 

3.6 ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɯɪɚɧɵ ɬɪɭɞɚ  

3.6.1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɨɫɧɨɜɵ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

Ɉɯɪɚɧɚ ɬɪɭɞɚ - ɷɬɨ ɫɢɫɬɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ ɜ 

ɩɪɨɰɟɫɫɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɩɪɚɜɨɜɵɟ, ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ, ɥɟɱɟɛ-

ɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ, ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɟ ɢ ɢɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ (ɫɬ.209 ɌɄ ɊɎ ɜ 

ɪɟɞɚɤɰɢɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ № 90-ɎɁ ɨɬ 30.06.2006 ɝ.).  

ȼɚɠɧɨɫɬɶ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ 

ɜɨɡɦɨɠɧɨ ɩɟɪɟɨɰɟɧɢɬɶ. 

ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 12 ɚɜɝɭɫɬɚ 1994 ɝɨɞɚ ɩɪɢɧɹɬɨ ɩɨ-

ɫɬɚɧɨɜɥɟɧɢɟ № 937 "Ɉ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɹ", ɤɨɬɨɪɵɦ ɭɬɜɟɪɠɞɺɧ ɩɟɪɟɱɟɧɶ ɜɢɞɨɜ ɧɨɪɦɚɬɢɜ-

ɧɵɯ ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, [4, 8].  

 

3.6.2. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɧɚ ɭɱɚɫɬɤɟ. 

Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɭɱɚɫɬɤɟ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɜ ɐɊɆ. ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɧɚɯɨɞɹɬɫɹ ɜ 

ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ. ɇɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɦɨɧɬɚ ɦɚɬɟɪɢɚɥɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ 

ɰɟɯɚ. Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɧɚ ɭɱɚɫɬɤɟ ɨɛɨɪɭɞɨɜɚɧɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɢ ɨɫɧɚɳɟɧɵ ɧɟ-
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ɨɛɯɨɞɢɦɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ. ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ   ɫɩɟɰɨɞɟɠɞɨɣ – 

ɯ/ɛ ɤɨɫɬɸɦɚɦɢ, ɛɪɟɡɟɧɬɨɜɵɦɢ ɪɭɤɚɜɢɰɚɦɢ, ɡɚɳɢɬɧɵɦɢ ɨɱɤɚɦɢ. 

ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɺɬ ɛɨɤɨɜɵɯ ɨɤɨɧ. ɂɫɬɨɱɧɢɤɨɦ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ  ɨɫɜɟɳɟɧɢɹ ɹɜɥɹɸɬɫɹ ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɥɚɦɩɵ ɫ ɧɨɦɢɧɚɥɶɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ U=220 ȼ. Ⱦɥɹ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɥɚɦɩɵ ɧɚɩɪɹɠɟ-

ɧɢɟɦ U=36 ȼ. ɉɪɢɦɟɧɹɟɦɨɟ ɟɫɬɟɫɬɜɟɧɧɨɟ  ɢ  ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɪɚɡɛɨ-

ɪɨɱɧɨ-ɫɛɨɪɨɱɧɨɦ ɨɬɞɟɥɟɧɢɢ ɞɨɫɬɚɬɨɱɧɨɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɐɟɯ ɨɬɚɩɥɢɜɚɟɬɫɹ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ,  ɨɫɭɳɟɫɬɜɥɹɹ ɩɨɞɞɟɪɠɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

ɉɨ ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ  ɩɨɦɟɳɟɧɢɟ ɭɱɚɫɬɤɚ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢ-

ɪɨɜɚɬɶ ɤɚɤ ɧɨɪɦɚɥɶɧɨɟ, ɜ ɤɨɬɨɪɨɦ ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɢɡɧɚɤɢ ɫɜɨɣɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟ-

ɧɢɸ ɩɨɠɚɪɧɨɦɭ, ɩɵɥɶɧɨɦɭ, ɫɵɪɨɦɭ.  ȼɫɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɢɦɟɸɬ ɡɚɳɢɬɧɨɟ, ɡɚ-

ɡɟɦɥɟɧɢɟ, ɩɪɨɜɨɞɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɚɬɟɝɨɪɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɫɟ ɜɢɞɵ ɩɪɨɜɟɞɺɧ-

ɧɵɯ ɢɧɫɬɪɭɤɬɚɠɟɣ  ɡɚɧɨɫɹɬɫɹ ɜ ɪɟɝɢɫɬɪɚɰɢɨɧɧɵɣ ɠɭɪɧɚɥ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢ-

ɤɚɡɨɦ  №90 ɦɢɧɢɫɬɟɪɫɬɜɚ  ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɊɎ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ,  ɜ ɡɞɪɚɜɩɭɧɤɬɟ  

ɩɪɨɜɨɞɹɬ ɨɛɹɡɚɬɟɥɶɧɵɟ ɟɠɟɝɨɞɧɵɟ ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ ɪɚɛɨɱɢɯ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɩɪɟ-

ɞɭɫɦɨɬɪɟɧɧɵɣ ɫɜɨɛɨɞɧɵɣ ɩɪɨɟɡɞ ɢ ɷɜɚɤɭɚɰɢɨɧɧɵɣ ɜɵɯɨɞ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪ-

ɦɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ. ɍɱɚɫɬɨɤ 

ɨɛɟɫɩɟɱɟɧ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ  ɳɢɬ 

ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɩɨɥɧɨɫɬɶɸ.  Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɐɊɆ ɜɵ-

ɞɟɥɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɫ ɭɪɧɚɦɢ ɢ ɡɧɚɤɨɦ « ɦɟɫɬɨ ɞɥɹ ɤɭɪɟɧɢɹ ». 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɺɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ  ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ: 

 ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɧɭɠɞɚɟɬɫɹ ɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ; 

 ɧɟ ɜɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ  ɧɚɝɥɹɞɧɨɣ ɚɝɢɬɚɰɢɟɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨ-

ɩɚɫɧɨɫɬɢ: ɨɬɫɭɬɫɬɜɭɸɬ ɩɥɚɤɚɬɵ,  ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ  ɡɧɚɤɢ; 
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 ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɨɬɜɨɞ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɪɚɛɨ-

ɬɚɸɳɟɣ ɬɟɯɧɢɤɢ. 

 

3.6.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɭɱɚɫɬɤɟ 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɵɯ ɡɚɞɚɱ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɥɭɱɲɟɧɢɹ 

ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɫɬɢɠɟɧɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ, ɫɨɜɟɪɲɟɧɫɬ-

ɜɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ  ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɥɨɜɢɣ  

ɬɪɭɞɚ. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɫɨɡɞɚɧɢɹ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ 

ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɩɪɨɜɟɫɬɢ ɪɹɞ ɦɟɪɨɩɪɢɹɬɢɣ: 

 ɨɱɢɫɬɢɬɶ ɫɬɟɤɥɚ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɨɫɜɟɳɟɧɢɹ; 

 ɭɫɬɚɧɨɜɢɬɶ ɭɩɥɨɬɧɟɧɢɟ ɜɨɪɨɬ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ; 

 ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫɨ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ; 

 ɜɵɜɟɫɢɬɶ ɩɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɥɚɧ ɷɜɚɤɭɚɰɢɢ ɩɪɢ ɩɨɠɚɪɟ 

 ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɜɵɬɹɠɧɭɸ ɜɟɧɬɢɥɹɰɢɸ 

 ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɤɚɱɟɫɬɜɨ ɡɚɡɟɦɥɟɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɨɬɜɨɞ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯ-

ɧɢɤɢ 

 ɩɪɨɜɟɫɬɢ ɚɬɬɟɫɬɚɰɢɸ ɪɚɛɨɱɢɯ ɦɟɫɬ 

 ɞɥɹ ɡɚɳɢɬɵ ɡɞɚɧɢɹ ɨɬ ɦɨɥɧɢɢ ɧɚ ɤɪɵɲɟ ɭɫɬɚɧɨɜɥɟɧɵ ɦɨɥɧɢɟɭɥɨɜɢɬɟɥɢ  

ɫɬɟɪɠɧɟɜɨɝɨ ɬɢɩɚ 

 ɡɚɦɟɧɢɬɶ ɨɝɧɟɬɭɲɢɬɟɥɢ 

 ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɛɨɱɭɸ ɞɢɫɰɢɩɥɢɧɭ; 

ɉɪɟɞɥɚɝɚɟɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɦɟɧɶɲɟɧɢɸ ɬɪɚɜɦɚ-

ɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 
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3.7 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. 

 

3.8 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɫɬɟɧɞɚ 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]:  

   ɇȺɑɉȾɆзɤɛ КɋɋȿɋGɋ  )( . ,   (3.14) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ; 

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

ɪɭɤɰɢɢ, ɪɭɛ, (ɋɁ = 0,02…0,15), [2] ; 

ȿ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ, ɪɭɛ; 

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

ɋɆ=50 ɪɭɛ/ɤɝ, ; 

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

ɄɇȺɑ– ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟ-

ɧɵ ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ, ɄɇȺɑ = 1,15…1,4, [2]. 
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Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

КGGG ȽK  )( ,      (3.15) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ.; 

GȽ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɢɦɚɟɦ GȽ ≈ 100 

ɤɝ; 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

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

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɺɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟɬɚɥɢ ɢ 
ɦɚɬɟɪɢɚɥɚ 

Ɉɛɴɟɦ 
ɞɟɬɚɥɢ, 

ɫɦ3 

ɍɞɟɥɶ-
ɧɵɣ 
ɜɟɫ, 

ɤɝ/ɫɦ3 

Ɇɚɫɫɚ 
ɞɟɬɚɥɢ, 

ɤɝ 

Ʉɨɥɢɱ. 
ɞɟɬɚɥɟɣ, 

ɲɬ 

Ɉɛɳɚɹ 
ɦɚɫɫɚ 

ɒɤɢɜ ɜɟɞɭɳɢɣ 282 0,0078 2,2 1 2,2 

ɒɤɢɜ ɜɟɞɨɦɵɣ 269 0,0078 2,1 1 2,1 

Ʉɪɨɧɲɬɟɣɧ ɪɨɥɢɤɚ 154 0,0078 1,2 1 1,2 

ɋɬɪɭɛɰɢɧɚ ɞɥɹ ɝɟɧɟɪɚ-
ɬɨɪɚ 641 0,0078 5 1 5 

ȼɚɥ ɩɪɢɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 769 0,0078 6 1 6 

Ɋɨɥɢɤ ɧɹɬɹɠɧɨɣ 154 0,0078 1,2 1 1,2 

Ɉɫɶ ɪɨɥɢɤɚ 64 0,0078 0,5 1 0,5 

Ɉɫɶ ɫɬɪɭɛɰɢɧɵ 179 0,0078 1,4 1 1,4 

Ɋɚɦɚ ɫɬɟɧɞɚ 7051 0,0078 55 1 55 

Ʉɪɵɲɤɚ ɩɨɞɲɢɩɧɢɤɚ 90 0,0078 0,7 2 1,4 

Ʉɨɪɩɭɫ ɩɨɞɲɢɩɧɢɤɚ 128 0,0078 1 2 2 

ȼɫɟɝɨ         78 

 

G = (78+100)*1,12 = 199,4 ɤɝ.     

ɉɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ G = 200 ɤɝ. 

ɋȻ = (78·(0,11·1,2+50)+52727) ·1,13 = 64000 ɪɭɛ.    

 



54 

 

 

 

3.8.1 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɫɬɟɧɞ ɋȽ 3500ɍ 

ȼ ɬɚɛɥɢɰɟ 3.3. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏ1. 

Ɍɚɛɥɢɰɚ 3.3–Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ȼɚɪɢɚɧɬɵ 

ɂɫɯɨɞɧɵɣ 
ɉɪɨɟɤɬɢ-
ɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 221 200 

Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 58000 60000 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 6,5 6 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 

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

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 11 10 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 1700 1700 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɬ./ɱ 1,8 2 

 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨ-

ɞɢɦ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

 60
ɰ

ɱ
T

t
W                                                      (3.16) 

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

Tɰ – ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ 

2 
20

8,0
601 ɱW  ɲɬ./ɱɚɫ 
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8,1 
26

8,0
600 ɱW  ɲɬ./ɱɚɫ 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

  
Ɍ ɫɥ  1

1
1 


 ɝɨɞɱ
ɟ

TW

GɆ ;     (3.17) 

ɫɥɝɨɞ0

0
0

T  T  


ɱ
ɟ

W

GɆ ,       

ɝɞɟ Ɇɟ1, Ɇɟ0– ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɝ/ ɲɬ.; 

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

Wɱ1, Wɱ0–ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 200/(2·1700·10) =  0,0049 ɤɝ/ ɲɬ.;     

Ɇɟ0 = 221/(1,8·1700·10) = 0,0072 ɤɝ/ ɲɬ.     

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

 
ɝɨɞɱ

ɛ
ɟ

TW

C
F




1

1
1 ;      (3.18) 

ɝɨɞɱ

ɛ
ɟ ɌW

C
F




1

0
0 ,       

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

ɰɢɢ, ɪɭɛ.; 

Fɟ1 = 64000/(2·1700) = 18,82 ɪɭɛ./ ɲɬ.;     

Fɟ0 = 60000/(1,8·1700) =  19,61 ɪɭɛ./ ɲɬ.     

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 
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  1

1
1

ɱ

e
ɟ

W

N
Э  ;     (3.19) 

 
  0

0
0

ɱ

e
ɟ

W

NЭ  ,       

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤȼɬ·ɱ/ ɲɬ.; 

Nɟ1, Nɟ0 – ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɹ, ɤȼɬ; 

ɗɟ1 = 6/2  = 3 ɤȼɬ·ɱ/ ɲɬ.;      

ɗɟ0 = 6,5/1,8  = 3,61 ɤȼɬ·ɱ/ ɲɬ..      

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, [2]. 

ɱТ

ɪТ
ɟТ

W

n
Ɍ    ;      (3.20) 

ɝɞɟ    nɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

5,0
2

1
1 ɟɌ , ɱɟɥ·ɱ/ ɲɬ.      

56,0
8,1

1
0 ɟɌ  ɱɟɥ·ɱ/ ɲɬ.      

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧ-

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

 11111 ȺɋɋɋS ɪɬɨЭзɩ  ;    (3.21) 

00000 ȺɋɋɋS ɪɬɨЭзɩ        

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

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

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

Ⱥ1, Ⱥ0– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ./ ɲɬ. 
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Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 111 ɟзɩ ɌzC  ;     (3.22) 

 000 ɟзɩ ɌzC ;       

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

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

z1 = z0 = 100 ɪɭɛ./ɱ. 

ɋɡɩ1 = 100·0,5 = 50 ɪɭɛ./ ɲɬ;      

ɋɡɩ0 = 100·0,56 = 55,56  ɪɭɛ./ ɲɬ.     

Ɂɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

ЭЭ ɐЭɋ  11 ;       (3.23) 

 ЭЭ ɐЭɋ 00 ,        

ɝɞɟ   ɐɗ –ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɐɗ=2,8 ɪɭɛ./ɤȼ, . 

ɋɗ1 = 3·2,8 = 8,4 ɪɭɛ./ ɲɬ ;     

ɋɗ0 = 3,61·2,8= 10,11 ɪɭɛ./ ɲɬ.     

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

 
ɝɨɞɱ1

ɪɬɨ1
1 Ɍ  W 100

ɇ  
1




 ɛ

ɪɬɨ
C

C ;    (3.24) 

ɝɨɞɱ0

ɪɬɨ00
0 Ɍ W  100

ɇ 



 ɛ

ɪɬɨ
C

C ,      

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

 

ɋɪɬɨ1 = 64000·10/(100·2·1700) = 1,88 ɪɭɛ./ ɲɬ;    

ɋɪɬɨ0 = 60000·12/(100·1,8·1700) = 1,96 ɪɭɛ./ ɲɬ.    
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Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

 ;
Ɍ  W 100

ɚТ 

ɝɨɞТɱТ 


 i
i

CɛȺ      (3.25) 

ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 64000·10/(100·2·1700) = 1,88 ɪɭɛ./ ɲɬ;     

Ⱥ0 = 60000·10/(100·1,8·1700) = 1,96 ɪɭɛ./ ɲɬ.     

Ɉɬɫɸɞɚ, 

1эɤɫɩS  = 50+8,4+1,88+1,88 = 62,16  ɪɭɛ./ ɲɬ;     

0эɤɫɩS  = 55,56+10,11+ 1,96+1,96 = 69,59 ɪɭɛ./ ɲɬ.    

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ, [2]: 

ɟɩɪ FSɋ  ɇ1 ȿ      (3.26)  

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ȿɇ =0,15, [2]. 

CɉɊ1 = 62,16+(0,15·18,82) = 64,98 ɪɭɛ./ ɲɬ.     

CɉɊ0 = 69,59+(0,15·19,61) = 72,53 ɪɭɛ./ ɲɬ.     

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

   ɝɨɞɱ110 Ɍ  W  SSЭɝɨɞ  ,    (3.27) 

ɝɨɞЭ  = (69,59-62,16) ·2·1700 = 25262 ɪɭɛ.     

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2]: 

  01 ȻȻɇɝɨɞɝɨɞ ɋɋȿЭȿ  ,   (3.28) 

ȿɝɨɞ = 25262-0,15·(64000-60000) = 24662 ɪɭɛ. 

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

ɛ
ɨɤ Э

ɋɌ 1 ,     (3.29) 

Ɍɨɤ = 64000/25262 =  2,5 ɥɟɬ.     

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, [2]: 

1ɛ

ɝɨɞ
эɮ ɋ

Эȿ  ,     (3.30) 

ȿɷɮ = 25262/64000 =  0,4. 

 

Ɍɚɛɥɢɰɚ 3.4– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɚɪɢɚɧɬɵ ɉɪɨɟɤɬ ɜ 
%% ɤ ɛɚ-
ɡɨɜɨɦɭ 

ɂɫɯɨɞ-
ɧɵɣ 

ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɬ /ɱ 1,8 2 111,1 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ ɲɬ 19,61  18,82 68,1 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ ɲɬ 0,0072 0,0049 96,0 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ ɲɬ 3,61 3,00 83,1 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ·ɱ/ ɲɬ 0,56 0,50 89,3 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ ɲɬ 69,59 62,16 89,3 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ,  ɪɭɛ./ ɲɬ 72,53 64,98 89,6 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 25262   

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.   24662 – 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 
ɥɟɬ. 

– 2,5 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

– 0,4 
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ȼЫȼɈȾЫ 

  

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬ-

ɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɭɱɚɫɬɤɨɜ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨ-

ɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɛɵɥɢ ɢɡɭɱɟɧɵ ɧɨɜɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɟɤɬ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨ-

ɛɢɥɟɣ ɨɬɜɟɱɚɟɬ ɩɨɫɥɟɞɧɢɦ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ, ɭɦɟɧɶɲɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɭɥɭɱɲɢɬɶ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɫɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ ɢɦɟɟɬ 

ɧɟɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɩɪɨɫɬɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɟɛɨɥɶɲɭɸ ɦɚɫɫɭ ɢ ɜɵɫɨ-

ɤɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɤɨɧ-

ɫɬɪɭɤɰɢɹɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦ. 

Ɉɠɢɞɚɟɦɚɹ ɝɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɢɬ 25262 ɪɭɛɥɟɣ. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɪɚɜɟɧ 2,5 ɝɨɞɚɦ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɫɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ 

ɫɨɫɬɚɜɥɹɟɬ 10 ɥɟɬ. 
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