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ȺɇɇɈɌȺɐɂə 

ɤ  ȼɄɊ Ɇɚɫɝɭɬɨɜɚ Ɋɟɧɚɬɚ Ɋɚɞɟɤɨɜɢɱɚ  ɧɚ ɬɟɦɭ: «ɉɪɨɟɤɬ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɪɟɦɨɧɬɚ ɝɟɧɟɪɚɬɨɪɨɜ» 

ȼɄɊ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ ɧɚ ___ ɥɢɫɬɚɯ 

ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ ɢɡ ___ ɥɢɫɬɨɜ ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ,  3  ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɚɟɬ    

ɪɢɫɭɧɤɨɜ,     ɬɚɛɥɢɰɵ      ɢ        ɢɫɬɨɱɧɢɤɨɜ ɥɢɬɟɪɚɬɭɪɵ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɨɧɬɚ 

ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧɵ ɩɨɞɫɱɟɬɵ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɩɨ 

ɪɟɦɨɧɬɭ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɥɢɱɟɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɪɚɛɨɱɢɯ,  ɩɥɨɳɚɞɟɣ ɢ ɩɨɞɝɨɬɨɜɥɟɧ ɩɥɚɧ ɨɬɞɟɥɟɧɢɹ ɪɟɦɨɧɬɚ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɩɪɨɟɤɬɢɪɨɜɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɚɥɚ 

ɫɬɚɪɬɟɪɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɵ ɩɨ ɨɯɪɚɧɟ  ɬɪɭɞɚ ɢ 

ɷɤɨɥɨɝɢɢ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɦɨɧɬɚ ɝɟɧɟɪɚɬɨɪɨɜ. 

ɉɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɪɨɣɫɬɜɚ ɢ  ɟɝɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɨɰɟɧɤɢ. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɨɤɚɧɱɢɜɚɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟɦ. 
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ANNOTATION 

to the WRC of Masgutov Renat Radekovich on the topic: "The project of 

organization of repair of electric equipment of cars and tractors with development 

ШП ЭСО НОЯТМО ПШЫ ЫОЩКТЫ ШП РОЧОЫКЭШЫЬ» 

The WRC includes an explanatory note on ___ sheets of typewritten text and 

a graphic part of ___ sheets of A1 format. 

The note consists of an introduction, 3 sections, a conclusion, and includes 

figures,      tables and       references. 

In the first section, the analysis of the technology of repair of automotive 

electrical equipment is carried out. 

In the second section, calculations of the labor intensity of work on the 

repair of automotive electrical equipment, the number of equipment, workers, and 

areas were carried out, and a plan for the department of repair of automotive 

electrical equipment was prepared. The technology of restoring the starter shaft of 

an automobile engine is designed. Labor protection and environmental protection 

measures have been developed. 

In the third section, a device for repairing generators is developed. The 

calculations of the device parameters and its technical and economic assessment 

are carried out. 

The explanatory note ends with a conclusion. 
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ȼȼȿȾȿɇɂȿ 

 

Ɋɨɫɬ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɜɨɨɪɭɠɟɧɧɨɫɬɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ, ɪɚɡɜɢɬɢɟ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɞɨɫɬɢɠɟɧɢɣ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɣ ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɢ ɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɨɛɟɫɩɟɱɢɥɢ ɤɨɦɩɥɟɤɫɧɭɸ ɦɟɯɚɧɢɡɚɰɢɸ ɢ ɷɥɟɤɬɪɢɮɢɤɚɰɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɩɨɞɝɨɬɨɜɢɥɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɚ 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɢ ɧɟɭɤɥɨɧɧɨɦ ɫɨɤɪɚɳɟɧɢɢ 

ɞɨɥɢ ɪɭɱɧɨɝɨ ɬɪɭɞɚ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɜ ɫɟɥɶɫɤɨɦ 

ɯɨɡɹɣɫɬɜɟ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɤɨɬɨɪɵɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɦɚɲɢɧ. 

ɉɨɷɬɨɦɭ ɨɪɝɚɧɢɡɚɰɢɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɩɪɨɫɬɨɢ ɬɟɯɧɢɤɢ ɢ 

ɜɨɡɦɨɠɧɵɟ ɩɨɬɟɪɢ ɭɪɨɠɚɹ. 

 ȼ ȼɄɊ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ  ɜɨɩɪɨɫɵ ɫɟɪɜɢɫɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜɨ  ɞɥɹ ɪɟɦɨɧɬɚ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ. 
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1 ȺɇȺɅɂɁ ɋɈɋɌɈəɇɂə ȼɈɉɊɈɋȺ 

1.1 ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ 

Ⱦɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 

ɟɝɨ ɭɫɬɪɨɣɫɬɜɨ ɢ ɨɛɳɭɸ ɫɯɟɦɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ , ɧɚɩɪɢɦɟɪ, ȽȺɁ-3307 

(ɪɢɫ1.1) 

1- ɩɟɪɟɞɧɢɣ  ɮɨɧɚɪɶ, 2- ɮɚɪɚ, 3 - ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɩɚɧɟɥɶ, 4 - ɢɫɤɪɨɜɚɹ ɡɚɠɢɝɚɬɟɥɶɧɚɹ 
ɫɜɟɱɚ, 5 - ɩɪɟɪɵɜɚɬɟɥɶɪɚɫɩɪɟɞɟɥɢɬɟɥɶ, 6 - ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ, 7 - ɝɟɧɟɪɚɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ,8 - ɩɨɞɤɚɩɨɬɧɚɹ ɥɚɦɩɚ. 9 - ɫɬɚɪɬɟɪ, 10 - ɩɭɫɤɨɜɨɟ ɪɟɥɟ, 11 - ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɚ 
ɡɚɪɹɞɤɢ ɛɚɬɚɪɟɢ, 12- ɞɚɬɱɢɤ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɦɚɧɨɦɟɬɪɚ. 13 - ɞɚɬɱɢɤ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɬɟɪɦɨɦɟɬɪɚ, 14 - ɞɚɬɱɢɤ ɚɜɚɪɢɣɧɨɝɨ ɫɢɝɧɚɥɢɡɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, 15 - ɡɜɭɤɨɜɨɣ 
ɫɢɝɧɚɥ, 16 - ɜɤɥɸɱɚɬɟɥɶ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ. 17 - ɢɧɞɭɤɰɢɨɧɧɚɹ ɤɚɬɭɲɤɚ, 18 - 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɜɟɧɬɢɥɹɬɨɪɚ - ɨɬɨɩɢɬɟɥɹ ɤɚɛɢɧɵ; 19 - ɜɤɥɸɱɚɬɟɥɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, 20 - 
ɩɥɚɮɨɧ ɤɚɛɢɧɵ. 21 - ɜɤɥɸɱɚɬɟɥɶ ɩɥɚɮɨɧɚ, 22 - 26 ɢ 33 - ɬɟɪɦɨɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ,  23 - ɝɥɚɜɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɫɜɟɬɚ, 24 - ɫɢɝɧɚɥɶɧɚɹ ɥɚɦɩɚ ɚɜɚɪɢɣɧɨɝɨ 
ɫɢɝɧɚɥɚ, 25 - ɲɬɟɩɫɟɥɶɧɚɹ ɪɨɡɟɬɤɚ ɞɥɹ ɩɟɪɟɧɨɫɧɨɣ ɥɚɦɩɵ, 27 - ɫɢɝɧɚɥɶɧɚɹ ɥɚɦɩɚ ɭɤɚɡɚɬɟɥɹ 
ɩɨɜɨɪɨɬɨɜ. 28 - ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɚ ɜɤɥɸɱɟɧɢɹ ɞɚɥɶɧɟɝɨ ɫɜɟɬɚ, 29 -ɜɵɤɥɸɱɚɬɟɥɶ 
ɡɚɠɢɝɚɧɢɹ, 30 - ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ, 31 - ɜɤɥɸɱɚɬɟɥɶ ɫɬɨɩ-ɫɢɝɧɚɥɚ, 32 - ɪɟɥɟ ɭɤɚɡɚɬɟɥɹ 
ɩɨɜɨɪɨɬɨɜ, 34 - ɩɪɢɟɦɧɢɤ ɭɤɚɡɚɬɟɥɹ   ɭɪɨɜɧɹ   ɬɨɩɥɢɜɚ,  35 - ɩɪɢɟɦɧɢɤ   ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɦɚɧɨɦɟɬɪɚ, ɩɪɢɟɦɧɢɤ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɟɪɦɨɦɟɬɪɚ, 37 - ɥɚɦɩɵ ɨɫɜɟɳɟɧɢɹ ɳɢɬɤɚ 
ɩɪɢɛɨɪɨɜ, 38 - ɡɚɞɧɢɣ ɝɚɛɚɪɢɬɧɵɣ ɮɨɧɚɪɶ, 39 - ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɭɤɚɡɚɬɟɥɹ ɩɨɜɨɪɨɬɨɜ. 40 - 
ɧɨɠɧɨɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɫɜɟɬɚ, 41 - ɡɚɞɧɢɣ ɮɨɧɚɪɶ, 42 - ɞɚɬɱɢɤ ɭɤɚɡɚɬɟɥɹ ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ, 
43 - ɲɬɟɩɫɟɥɶɧɚɹ   ɪɨɡɟɬɤɚ   ɞɥɹ   ɩɨɞɤɥɸɱɟɧɢɹ   ɩɪɢɛɨɪɨɜ   ɧɚ ɩɪɢɰɟɩɟ. 

Ɋɢɫɭɧɨɤ 1.1 -ɋɯɟɦɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ-3307 
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 Ʉɚɤ ɜɢɞɧɨ ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ ɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜ, ɧɨ ɨɫɧɨɜɧɵɟ ɚɝɪɟɝɚɬɵ ɷɬɨ 

ɝɟɧɟɪɚɬɨɪ, ɫɬɚɪɬɟɪ, ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɢ ɞɪ.  

ȼ ɝɟɧɟɪɚɬɨɪɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɚ ɤ ɳɟɬɤɚɦ ɩɚɪɚɥɥɟɥɶɧɨ, ɬ. ɟ. ɨɞɢɧ ɤɨɧɟɰ 

ɟɟ ɫɨɟɞɢɧɹɸɬ ɫ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɳɟɬɤɨɣ, ɚ ɜɬɨɪɨɣ - ɫ ɩɨɥɨɠɢɬɟɥɶɧɨɣ. 

Ƚɟɧɟɪɚɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ Ƚ214-Ⱥ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɬɪɚɤɬɨɪɟ ȾT-75. 

Ɉɫɧɨɜɧɵɟ ɱɚɫɬɢ ɝɟɧɟɪɚɬɨɪɚ: ɷɥɟɤɬɪɨɦɚɝɧɢɬ, ɹɤɨɪɶ, ɤɪɵɲɤɢ ɢ ɲɤɢɜ. (ɪɢɫ 1.2) 

 

1 - ɡɚɞɧɹɹ ɤɪɵɲɤɚ, 2- ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɛɨɥɬ, 3 - ɹɤɨɪɶ, 4 – ɭɩɥɨɬɧɟɧɢɟ, 5 

ɢ 14 – ɜɢɧɬɵ, 6 - ɲɚɪɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ, 7 - ɤɨɥɩɚɱɨɤ, 8 – ɝɚɣɤɚ, 9 – 

ɲɥɢɰɵ,10 – ɢɡɨɥɹɰɢɹ, 11 – ɤɚɬɭɲɤɚ, 12 - ɩɨɥɸɫɧɨɣ ɛɚɲɦɚɤ, 13 - ɤɨɪɩɭɫ, 15 - 

ɜɢɧɬ-ɦɚɫɥɟɧɤɚ, 16 - ɩɪɢɜɨɞɧɨɣ ɲɤɢɜ, 17 - ɲɩɨɧɤɚ,18 - ɩɟɪɟɞɧɹɹ ɤɪɵɲɤɚ, 19 - 

ɩɪɨɤɥɚɞɤɚ, 20 - ɡɚɳɢɬɧɚɹ ɥɟɧɬɚ 

Ɋɢɫɭɧɨɤ 1.2- Ƚɟɧɟɪɚɬɨɪ Ƚ214Ⱥ 

 

Ƚɟɧɟɪɚɬɨɪɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɍɜɟɥɢɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 

ɞɨɪɨɝɚɯ ɢ ɨɫɨɛɟɧɧɨ ɧɚ ɭɥɢɰɚɯ ɛɨɥɶɲɢɯ ɝɨɪɨɞɨɜ ɩɪɢɜɟɥɨ ɤ ɢɡɦɟɧɟɧɢɸ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɪɢ ɞɜɢɠɟɧɢɢ 

ɥɟɝɤɨɜɨɝɨ  ɚɜɬɨɦɨɛɢɥɹ ɜ ɝɨɪɨɞɟ ɞɨɫɬɢɝɚɟɬ 35% ɨɬ ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 

ɞɜɢɝɚɬɟɥɹ, ɚ ɞɥɹ ɝɨɪɨɞɫɤɢɯ ɚɜɬɨɛɭɫɨɜ ɷɬɨ ɜɪɟɦɹ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 50…60%. 



 10 

Ƚɟɧɟɪɚɬɨɪɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨ ɢɯ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɨɬɞɚɱɭ ɷɧɟɪɝɢɢ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ 

ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ. Ɉɛɴɹɫɧɹɟɬɫɹ ɷɬɨ ɬɟɦ, ɱɬɨ ɫɨɜɪɟɦɟɧɧɵɟ ɞɜɢɝɚɬɟɥɢ 

ɢɦɟɸɬ ɛɨɥɶɲɨɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 

ɞɜɢɝɚɬɟɥɹ ɨɬ ɨɛɨɪɨɬɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɨ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ. ɇɚɩɪɢɦɟɪ, 

ɞɥɹ ɞɜɢɝɚɬɟɥɹ ɁɂɅ-130 ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɪɚɜɧɨ 8. 

ɉɨɷɬɨɦɭ ɟɫɥɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɝɟɧɟɪɚɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɨɬɞɚɜɚɬɶ ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ 

ɯɨɞɚ, ɬɨ ɨɧ ɧɚ ɫɦɨɠɟɬ ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɬɶ ɧɚ ɨɛɨɪɨɬɚɯ, ɛɥɢɡɤɢɯ ɤ 

ɦɚɤɫɢɦɚɥɶɧɵɦ, ɢɡ-ɡɚ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɪɚɧɢɬɶ ɢɫɤɪɟɧɢɟ ɢ ɛɵɫɬɪɵɣ ɢɡɧɨɫ 

ɳɟɬɨɱɧɨ-ɤɨɥɥɟɤɬɨɪɧɨɝɨ ɭɡɥɚ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɤɨɧɫɬɪɭɢɪɭɸɬ ɬɚɤ, ɱɬɨ 

ɧɚɱɚɥɨ ɨɬɞɚɱɢ ɷɧɟɪɝɢɢ ɜ ɫɟɬɶ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 1000…1400 ɦɢɧ-1 ɜɚɥɚ 

ɝɟɧɟɪɚɬɨɪɚ, ɚ ɨɬɞɚɱɚ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ 1800…2500 ɦɢɧ-1,. ɉɟɪɟɞɚɬɨɱɧɨɟ 

ɱɢɫɥɨ ɨɬ ɞɜɢɝɚɬɟɥɹ ɤ ɝɟɧɟɪɚɬɨɪɭ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

1,7…2,0. ɉɨɷɬɨɦɭ ɩɪɢ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɤɨɬɨɪɵɟ ɭ ɫɨɜɪɟɦɟɧɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 400…500 ɦɢɧ-1, ɞɚɠɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 

ɡɧɚɱɟɧɢɢ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ, ɪɚɜɧɨɝɨ 2,0, ɝɟɧɟɪɚɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɷɧɟɪɝɢɢ ɜ ɫɟɬɶ ɧɟ ɨɬɞɚɟɬ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɜɚɥɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 7 000…8 000 ɦɢɧ-1. 

Ⱦɪɭɝɨɣ ɩɪɢɱɢɧɨɣ, ɩɪɢɜɟɞɲɟɣ ɤ ɜɧɟɞɪɟɧɢɸ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɝɟɧɟɪɚɬɨɪɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɹɜɥɹɟɬɫɹ ɪɨɫɬ ɤɨɥɢɱɟɫɬɜɚ ɢ ɦɨɳɧɨɫɬɢ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ 

ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ 

ɭɫɢɥɟɧɢɸ ɪɚɡɪɹɞɧɨɝɨ ɪɟɠɢɦɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɨɫɨɛɟɧɧɨ ɧɨɱɶɸ ɢ ɜ 

ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɪɚɡɪɹɞɧɨɝɨ ɪɟɠɢɦɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɢɥɢɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɜɪɟɦɹ ɟɟ ɩɨɞɡɚɪɹɞɚ. ɋɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ 

ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɪɹɞɚ ɛɚɬɚɪɟɢ ɩɚ 

ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɜɢɝɚɬɟɥɹ ɢ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 
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ɩɨɞɞɟɪɠɢɜɚɟɦɨɝɨ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɦ ɜ ɫɟɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. 

ɉɨɜɵɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɞɡɚɪɹɞɚ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɪɭɞɧɨ ɜɵɩɨɥɧɢɦɨ, ɬɚɤ ɤɚɤ ɷɬɨ 

ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɥɚɦɩ ɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ. 

Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ ɫɟɣɱɚɫ ɞɨɫɬɢɝɥɚ 300-

350 вɬ ɢ ɢɦɟɟɬ ɬɟɧɞɟɧɰɢɸ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɨɫɬɭ. ɉɨɜɵɲɚɬɶ ɦɨɳɧɨɫɬɶ 

ɝɟɧɟɪɚɬɨɪɚ, ɢɫɩɨɥɶɡɭɹ ɤɨɧɫɬɪɭɤɰɢɸ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɨɱɟɧɶ 

ɬɪɭɞɧɨ, ɬɚɤ ɤɚɤ ɝɟɧɟɪɚɬɨɪɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɡɚ ɛɨɥɟɟ ɱɟɦ 45-ɥɟɬɧɧɣ ɩɟɪɢɨɞ 

ɪɚɡɜɢɬɢɹ ɞɨɫɬɢɝɥɢ ɭɞɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ (ɬ. ɟ ɤɨɥɢɱɟɫɬɜɨ ɜɚɬɬ, ɫɧɢɦɚɟɦɵɯ ɫ 

ɤɢɥɨɝɪɚɦɦɚ ɜɟɫɚ ɝɟɧɟɪɚɬɨɪɚ) ɩɨɪɹɞɤɚ 32…47 ȼɬ/ɤɝ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɤɨɧɫɬɪɭɤɰɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɞɨɩɭɫɤɚɟɬ ɭɞɟɥɶɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 80…100 ȼɬ/ɤɝ ɢ ɛɨɥɟɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɫɬɪɭɤɰɢɹ 

ɝɟɧɟɪɚɬɨɪɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɞɨɩɭɫɤɚɟɬ ɜ ɬɟɯ ɠɟ ɨɛɴɟɦɚɯ ɢ ɩɪɢ ɬɨɦ ɠɟ ɜɟɫɟ 

ɩɨɥɭɱɢɬɶ ɝɟɧɟɪɚɬɨɪ ɜ 2…2,5 ɪɚɡɚ ɛɨɥɟɟ ɦɨɳɧɵɣ, ɱɟɦ ɝɟɧɟɪɚɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ. 

Ɉɬɫɭɬɫɬɜɢɟ ɤɨɥɥɟɤɬɨɪɚ ɢ ɫɜɹɡɚɧɧɨɝɨ ɫ ɧɢɦ ɹɜɥɟɧɢɹ ɤɨɦɦɭɬɚɰɢɢ 

ɩɨɡɜɨɥɹɟɬ ɞɨɜɟɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɜɚɥɚ ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

ɞɨ 10 000…12 000 ɦɢɧ-1, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɫɢɬɶ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ 

ɨɬ ɞɜɢɝɚɬɟɥɹ ɤ ɝɟɧɟɪɚɬɨɪɭ ɞɨ 2…2,5, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ ɨɬɞɚɱɭ 25…50% 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɡɢɬɶ 

ɟɦɤɨɫɬɶ ɢ ɜɟɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɡɚ ɫɱɟɬ ɭɥɭɱɲɟɧɢɹ ɟɟ ɡɚɪɹɞɧɨɝɨ 

ɪɟɠɢɦɚ.  

Ƚɟɧɟɪɚɬɨɪ Ƚ250 ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɦɚɫɫɨɜɵɯ ɝɪɭɡɨɜɵɯ ɢ ɥɟɝɤɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ. Ɇɨɞɟɥɢ ɝɟɧɟɪɚɬɨɪɚ ɨɬɥɢɱɚɸɬɫɹ ɪɚɡɦɟɪɚɦɢ ɩɪɢɜɨɞɧɵɯ ɲɤɢɜɨɜ. 

Ɉɫɬɚɥɶɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ ɩɨɥɧɨɫɬɶɸ ɭɧɢɮɢɰɢɪɨɜɚɧɵ. 

Ƚɟɧɟɪɚɬɨɪ (ɪɢɫ. 1.3) ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɬɨɪɚ 1, ɬɪɟɯɮɚɡɧɨɣ ɨɛɦɨɬɤɢ 2 

ɫɬɚɬɨɪɚ, ɪɨɬɨɪɚ 3 ɫ ɨɛɦɨɬɤɨɣ ɜɨɡɛɭɠɞɟɧɢɹ 4 ɢ ɤɨɧɬɚɤɬɧɵɦɢ ɤɨɥɶɰɚɦɢ 11, 

ɤɪɵɲɤɢ 7 ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ, ɤɪɵɲɤɢ 16 ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɚ ɢ 
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ɲɤɢɜɚ 18 ɫ ɜɟɧɬɢɥɹɬɨɪɨɦ 17. ɉɥɚɫɬɢɧɵ, ɢɡ ɤɨɬɨɪɵɯ ɧɚɛɪɚɧ ɩɚɤɟɬ ɫɬɚɬɨɪɚ, 

ɫɨɟɞɢɧɟɧɵ ɫɜɚɪɤɨɣ ɜ ɲɟɫɬɢ ɦɟɫɬɚɯ ɩɨ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɤɟɬɚ (ɩɨ- 

1 — ɫɬɚɬɨɪ;   2 — ɬɪɟɯɮɚɡɧɚɹ ɨɛɦɨɬɤɚ ɫɬɚɬɨɪɚ;    3 — ɪɨɬɨɪ;   4 — ɨɛɦɨɬɤɚ 

ɜɨɡɛɭɠɞɟɧɢɹ; 5 — ɜɬɭɥɤɚ; 6 — ɜɚɥ; 7 — ɤɪɵɲɤɚ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ;  

  8 — ɩɚɧɟɥɶ-ɨɯɥɚɞɢɬɟɥɶ (ɬɟɩɥɨɨɬɜɨɞ); 9 — ɜɟɧɬɢɥɶ ɤɪɟɦɧɢɟɜɵɣ Ⱦ242-Ⱥɉ 

(ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɨɥɹɪɧɨɫɬɢ); 10 — ɢɡɨɥɹɰɢɹ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ; 11 — ɤɨɧɬɚɤɬɧɨɟ 

ɤɨɥɶɰɨ;   12— ɳɟɬɤɨɞɟɪɠɚɬɟɥɶ;  13— ɳɟɬɤɚ; 14—ɜɵɜɨɞ ɒ; 15—ɫɬɹɠɧɨɣ ɛɨɥɬ; 

16— ɤɪɵɲɤɚ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɚ; 17 — ɜɟɧɬɢɥɹɬɨɪ; 18 — ɲɤɢɜ; 19 — ɫɬɚɥɶɧɚɹ 

ɜɬɭɥɤɚ 

Ɋɢɫɭɧɨɤ 1.3 - Ƚɟɧɟɪɚɬɨɪ Ƚ250 

ȼɧɭɬɪɟɧɧɹɹ ɱɚɫɬɶ ɫɬɚɬɨɪɚ ɢɦɟɟɬ  ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ 

ɨɤɪɭɠɧɨɫɬɢ ɩɚɡɨɜ, ɜ ɤɨɬɨɪɵɟ ɩɨɦɟɳɟɧɚ ɨɛɦɨɬɤɚ. Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ 

ɬɪɟɯɮɚɡɧɚɹ, ɫɨɟɞɢɧɟɧɚ ɩɨ ɫɯɟɦɟ «ɡɜɟɡɞɚ».  
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Ɋɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ Ƚ250 ɫɨɫɬɨɢɬ ɢɡ ɤɚɬɭɲɤɢ ɜɨɡɛɭɠɞɟɧɢɹ, ɧɚɦɨɬɚɧɧɨɣ 

ɧɚ ɫɬɚɥɶɧɭɸ ɜɬɭɥɤɭ, ɤ ɬɨɪɰɚɦ ɤɨɬɨɪɨɣ ɩɪɢɦɵɤɚɸɬ ɞɜɚ ɤɥɸɜɨɨɛɪɚɡɧɵɯ 

ɩɨɥɸɫɚ, ɨɛɪɚɡɭɸɳɢɯ 12-ɩɨɥɸɫɢɭɸ ɦɚɝɧɢɬɧɭɸ ɫɢɫɬɟɦɭ. Ɉɛɦɨɬɤɚ 

ɜɨɡɛɭɠɞɟɧɢɹ ɧɚɦɨɬɚɧɚ ɩɪɨɜɨɞɨɦ ɉɗȼ-2 0 0,74/0,83 ɢ ɢɦɟɟɬ 490±10 ɜɢɬɤɨɜ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 4…20° ɋ ɪɚɜɧɨ 

3,7±0,2 Ɉɦɚ. 

Ɋɨɬɨɪ ɜ ɫɛɨɪɟ ɞɢɧɚɦɢɱɟɫɤɢ ɛɚɥɚɧɫɢɪɭɸɬ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ. ȼɟɥɢɱɢɧɚ 

ɞɨɩɭɫɬɢɦɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ — 4 ɝɫɦ ɜ ɤɚɠɞɨɣ 

ɩɥɨɫɤɨɫɬɢ. ɋɬɚɬɨɪ ɢ ɪɨɬɨɪ ɝɟɧɟɪɚɬɨɪɨɜ ɜɫɟɯ ɬɢɩɨɜ ɩɪɨɩɢɬɵɜɚɸɬ ɜ ɫɛɨɪɟ 

ɥɚɤɨɦ ȽɎ95 ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɤɚɪɬɨɧɧɨɣ ɢɡɨɥɹɰɢɢ, ɚ 

ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɰɟɦɟɧɬɢɪɨɜɚɧɢɹ ɜɢɬɤɨɜ ɤɚɬɭɲɟɤ. 

Ʉɪɵɲɤɚ ɫɧɚɛɠɟɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ. ȼɧɭɬɪɢ ɤɪɵɲɤɢ 

ɭɤɪɟɩɥɟɧ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɛɥɨɤ ɬɢɩɚ ȼȻȽ-1. ȼ ɤɪɵɲɤɟ ɭɫɬɚɧɨɜɥɟɧ 

ɲɚɪɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ № 180502Ʉɋ9. ȼɵɩɪɹɦɢɬɟɥɶɧɵɣ ɛɥɨɤ ɫɨɛɪɚɧ ɩɨ 

ɬɪɟɯɮɚɡɧɨɣ ɞɜɭɯɩɨɥɭɩɟɪɢɨɞɢɨɣ ɫɯɟɦɟ (ɫɯɟɦɚ Ʌɚɪɢɨɧɨɜɚ). 

ȼɟɧɬɢɥɹɬɨɪ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ. ɒɤɢɜ ɝɟɧɟɪɚɬɨɪɚ 

ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɫɟɪɨɝɨ ɱɭɝɭɧɚ. ɇɚ ɩɟɪɜɵɯ ɜɵɩɭɫɤɚɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ250 

ɩɪɢɦɟɧɹɥɢɫɶ ɞɢɨɞɵ Ⱦ242Ⱥ ɢ Ⱦ242Ⱥɉ. Ɍɪɢ ɞɢɨɞɚ Ⱦ242Ⱥ ɡɚɤɪɟɩɥɟɧɵ ɧɚ 

ɫɩɟɰɢɚɥɶɧɨɣ ɩɥɚɫɬɢɧɤɟ, ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɨɬ ɦɚɫɫɵ, ɚ ɬɪɢ Ⱦ242Ⱥɉ ɧɚ ɤɪɵɲɤɟ. 

Ʉɪɚɬɤɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɢɨɞɨɜ Ⱦ242Ⱥ ɢ Ⱦ242Ⱥɉ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɤɪɭɠɚɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -60° ɋ ɞɨ + 125° ɋ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɨɛɪɚɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ ........................................ 100 

ɋɢɥɚ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ, Ⱥ ............................................................ 10 

ɉɪɹɦɨɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ (ɩɪɢ ɫɢɥɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ 10 Ⱥ), ȼ, 

ɧɟ ɛɨɥɟɟ .................................................................................................. 1 

ɋɢɥɚ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɛɪɚɬɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 100 ȼ 

ɦȺ, ɧɟ ɛɨɥɟɟ ....................................................................................... …………..3 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɵ ɞɢɨɞɚ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɟɝɨ 

ɦɚɪɤɢɪɨɜɤɭ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɫɬɪɟɥɤɢ ɧɚ ɤɨɪɩɭɫɟ. Ⱦɢɨɞɵ Ⱦ242Ⱥ, ɭɤɪɟɩɥɟɧɧɵɟ 

ɧɚ ɩɚɧɟɥɢ, ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɨɬ ɤɨɪɩɭɫɚ ɝɟɧɟɪɚɬɨɪɚ, ɢɦɟɸɬ ɩɥɸɫ ɧɚ ɪɟɡɶɛɨɜɨɣ 
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ɱɚɫɬɢ ɢ ɫɬɪɟɥɤɭ, ɧɚɩɪɚɜɥɟɧɧɭɸ ɤ ɧɟɣ. Ⱦɢɨɞɵ Ⱦ242Ⱥɉ, ɭɤɪɟɩɥɟɧɧɵɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɪɵɲɤɟ, ɢɦɟɸɬ ɦɢɧɭɫ ɧɚ ɪɟɡɶɛɨɜɨɣ ɱɚɫɬɢ ɢ ɫɬɪɟɥɤɭ, 

ɧɚɩɪɚɜɥɟɧɧɭɸ ɜ ɫɬɨɪɨɧɭ ɥɟɩɟɫɬɤɨɜɨɝɨ ɜɵɜɨɞɚ. ɍɫɬɚɧɨɜɤɚ ɞɢɨɞɨɜ 

ɧɟɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɥɹɪɧɨɫɬɢ, ɬ. ɟ. ɡɚɦɟɧɚ ɞɢɨɞɨɜ Ⱦ242Ⱥ ɞɢɨɞɚɦɢ Ⱦ242Ⱥɉ 

ɢɥɢ ɧɚɨɛɨɪɨɬ, ɧɟɞɨɩɭɫɬɢɦɚ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɵ ɤɚɬɭɲɤɢ ɮɚɡɵ ɫɬɚɬɨɪɚ (ɫɝɨɪɟɥɚ ɨɞɧɚ ɢɥɢ 

ɧɟɫɤɨɥɶɤɨ ɤɚɬɭɲɟɤ ɫɬɚɬɨɪɚ) ɫɥɟɞɭɟɬ ɜɵɛɢɬɶ ɤɥɢɧɶɹ ɢɡ ɩɚɡɨɜ ɫɝɨɪɟɜɲɢɯ 

ɤɚɬɭɲɟɤ, ɡɚɦɟɧɢɬɶ ɫɝɨɪɟɜɲɢɟ ɤɚɬɭɲɤɢ ɮɚɡɵ ɫɬɚɬɨɪɚ ɧɨɜɵɦɢ ɢ ɩɪɨɜɟɪɢɬɶ 

ɨɬɫɭɬɫɬɜɢɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɤɨɪɩɭɫ ɤɚɬɭɲɟɤ ɫɬɚɬɨɪɚ. ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ 

ɤɚɬɭɲɟɤ ɫɬɚɬɨɪɚ ɫɱɢɬɚɟɬɫɹ ɩɪɚɜɢɥɶɧɨɣ, ɟɫɥɢ ɩɟɪɟɦɟɧɧɨɟ (ɥɢɧɟɣɧɨɟ) 

ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɞɢɧɚɤɨɜɨ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚ ɝɟɧɟɪɚɬɨɪɚɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɬɚɥɢ ɩɪɢɦɟɧɹɬɶ 

ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɜɟɧɬɢɥɢ ɫɟɪɢɣ ȼɄɁ ɢ ȼȺ, ɤɨɪɩɭɫ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 

ɡɚɩɪɟɫɫɨɜɚɬɶ ɜ ɤɪɵɲɤɭ ɝɟɧɟɪɚɬɨɪɚ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɢɯ ɭɥɭɱɲɚɟɬ. 

ɓɟɬɤɢ ɩɪɢɦɟɧɹɸɬ ɦɚɪɤɢ M1. Ɉɧɢ ɢɦɟɸɬ ɪɚɡɦɟɪɵ 6Б6,5ɏ Б 15 ɦɦ ɢ 

ɩɨɦɟɳɚɸɬɫɹ ɜ ɳɟɬɤɨɞɟɪɠɚɬɟɥɟ, ɭɤɪɟɩɥɟɧɧɨɦ ɧɚ ɤɪɵɲɤɟ ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɟɦ 

ɫɨɛɨɣ ɩɥɚɫɬɦɚɫɫɨɜɭɸ ɞɟɬɚɥɶ ɫ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɳɟɬɨɤ. ɇɚ 

ɳɟɬɤɭ ɧɚɞɟɜɚɸɬ ɩɪɭɠɢɧɭ, ɩɨɫɥɟ ɱɟɝɨ ɟɟ ɤɚɧɚɬɢɤ ɩɪɢɩɚɢɜɚɸɬ ɤ ɜɵɜɨɞɧɨɣ 

ɩɥɚɫɬɢɧɟ. 

ȼɵɜɨɞɧɭɸ ɩɥɚɫɬɢɧɭ ɨɞɧɨɣ ɳɟɬɤɢ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɢɡɨɥɢɪɨɜɚɧɧɨɦɭ 

ɜɵɜɨɞɭ ɒ; ɜɵɜɨɞɧɚɹ ɩɥɚɫɬɢɧɚ ɞɪɭɝɨɣ ɳɟɬɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 

ɤɪɵɲɤɨɣ, ɬ. ɟ. ɤɨɪɩɭɫɨɦ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɠɞɭ ɬɟɥɨɦ ɳɟɬɤɢ ɢ ɤɚɧɚɬɢɤɨɦ ɞɨɥɠɧɨ 

ɛɵɬɶ ɧɟ ɛɨɥɟɟ 5 ɦɨɦ, ɜɵɪɵɜɧɨɟ ɭɫɢɥɢɟ ɤɚɧɚɬɢɤɚ ɢɡ ɳɟɬɤɢ ɧɟ ɦɟɧɟɟ 2 ɤȽ. 

ɋɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚ ɳɟɬɤɢ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɩɪɟɞɟɥɚɯ 18(ɇ260 ɝ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ 

ɝɟɧɟɪɚɬɨɪɨɜ. Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ ɢ ɳɟɬɨɤ ɨɬ ɩɪɹɦɨɝɨ 

ɩɨɩɚɞɚɧɢɹ ɧɚ ɧɢɯ ɩɵɥɢ, ɜɥɚɝɢ, ɝɪɹɡɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɤɪɵɲɤɢ ɢɦɟɟɬɫɹ 

ɩɪɢɥɢɜ. 

Ɉɛɟ ɤɪɵɲɤɢ ɨɬɥɢɬɵ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ; ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɞɜɢɝɚɬɟɥɟ ɤɪɵɲɤɢ ɢɦɟɸɬ ɭɲɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ, ɩɪɢɱɟɦ ɭ 
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ɤɪɵɲɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɚ ɢɦɟɟɬɫɹ ɞɜɚ ɭɲɤɚ. ȼɬɨɪɨɟ ɭɲɤɨ ɫ ɪɟɡɶɛɨɜɵɦ 

ɨɬɜɟɪɫɬɢɟɦ ɫɥɭɠɢɬ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɧɚɬɹɠɧɨɣ ɩɥɚɧɤɢ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɤɪɵɲɤɟ 

ɫɞɟɥɚɧɵ ɟɳɟ ɞɜɚ ɪɟɡɶɛɨɜɵɯ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɫɴɟɦɚ ɤɪɵɲɤɢ ɫ ɜɚɥɚ ɪɨɬɨɪɚ ɩɪɢ 

ɪɚɡɛɨɪɤɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨɫɥɟ ɩɟɪɜɵɯ 25000 ɤɦ ɩɪɨɛɟɝɚ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɤɚɠɞɨɦ ɱɟɬɜɟɪɬɨɦ 

ɌɈ-2 ɧɟɨɛɯɨɞɢɦɨ: 

1. ɫɧɹɬɶ  ɝɟɧɟɪɚɬɨɪ, ɱɚɫɬɢɱɧɨ ɪɚɡɨɛɪɚɬɶ ɟɝɨ (ɫɧɢɦɚɟɬɫɹ ɤɪɵɲɤɚ ɫɨ ɫɬɨɪɨɧɵ 

ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ) ɢ ɨɱɢɫɬɢɬɶ ɞɟɬɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɩɵɥɢ ɢ ɝɪɹɡɢ; 

2. ɩɪɨɜɟɪɢɬɶ ɜɵɫɨɬɭ ɳɟɬɨɤ. ȼɵɫɨɬɚ ɳɟɬɨɤ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 8 ɦɦ ɨɬ 

ɩɪɭɠɢɧɵ ɞɨ ɨɫɧɨɜɚɧɢɹ ɳɟɬɤɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɳɟɬɤɢ ɡɚɦɟɧɢɬɶ. ɉɪɢ 

ɡɚɦɟɧɟ ɳɟɬɨɤ ɧɚɞɨ ɩɪɨɬɨɱɢɬɶ ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ, ɟɫɥɢ ɢɯ ɢɡɧɨɫ ɩɨ 

ɞɢɚɦɟɬɪɭ ɩɪɟɜɵɲɚɟɬ 0,5 ɦɦ. Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɞɢɚɦɟɬɪ ɩɪɨɬɨɱɤɢ 

ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ 29,50…28 ɦɦ. 

3. ɫɨɛɪɚɬɶ ɝɟɧɟɪɚɬɨɪ. 

ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɚ ɲɚɪɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ, ɢɯ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ. 

Ɏɭɧɤɰɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɩɨɞɤɥɸɱɟɧɢɹ ɢ 

ɨɬɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɫɟɬɢ ɢɥɢ ɡɚɳɢɬɵ ɬɪɚɧɡɢɫɬɨɪɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɜɵɩɨɥɧɹɸɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɟɥɟ. ɉɨɷɬɨɦɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɢɡ 

ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɮɭɧɤɰɢɣ ɜɵɩɨɥɧɹɸɬɫɹ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚɡɵɜɚɸɬ 

ɢɥɢ ɪɟɝɭɥɹɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɹ , ɤɨɝɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɬɨɥɶɤɨ ɮɭɧɤɰɢɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɧɬɚɤɬɧɵɯ ɢɥɢ ɛɟɫɤɨɧɬɚɤɬɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɢɥɢ ɪɟɥɟ - ɪɟɝɭɥɹɬɨɪɚɦɢ , ɤɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ, ɤɪɨɦɟ ɮɭɧɤɰɢɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɬɚɤɠɟ ɨɞɧɚ ɢɥɢ ɨɛɟ ɢɡ ɞɜɭɯ ɜɵɲɟ ɭɤɚɡɚɧɧɵɯ 

ɮɭɧɤɰɢɣ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɢɥɢ ɡɚɳɢɬɵ ɩɨɫɪɟɞɫɬɜɨɦ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɟɥɟ. 

ȿɫɥɢ ɨɬɤɚɡ ɜ ɪɚɛɨɬɟ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ (ɜɧɭɬɪɟɧɧɢɣ ɨɛɪɵɜ ɢɥɢ ɩɪɨɛɨɣ 

ɬɪɚɧɡɢɫɬɨɪɚ) ɩɪɨɢɡɨɲɟɥ ɜ ɩɭɬɢ, ɞɚɥɟɤɨ ɨɬ ɛɚɡɵ, ɢ ɧɟɬ ɡɚɩɚɫɧɨɝɨ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɭɩɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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ɚ) ɜ ɫɥɭɱɚɟ ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɪɵɜɚ ɜ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɟ ɱɟɪɟɡ ɤɚɠɞɵɟ 

150…200 ɤɦ ɩɪɨɛɟɝɚ ɧɚɞɨ ɩɨɞɡɚɪɹɠɚɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɚɞɨ ɫɞɟɥɚɬɶ ɨɫɬɚɧɨɜɤɭ, ɩɪɨɜɨɞɨɦ ɫɨɟɞɢɧɢɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɤɥɟɦɦɵ ȼɁ ɢ ɒ 

ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɢ ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ 

ɞɨ ɜɟɥɢɱɢɧɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɢɥɚ ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ ɭɫɬɚɧɨɜɢɬɫɹ ɧɟ ɛɨɥɟɟ 20…25 

ɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɡɚɪɹɞɚ - ɧɟ ɛɨɥɟɟ 30 ɦɢɧ, ɩɨɫɥɟ ɱɟɝɨ ɩɟɪɟɦɵɱɤɭ 

ɦɟɠɞɭ ɤɥɟɦɦɚɦɢ ȼɁ ɢ ɒ ɧɚɞɨ ɫɧɹɬɶ ɢ ɫɧɨɜɚ ɩɪɨɞɨɥɠɚɬɶ ɞɜɢɠɟɧɢɟ. ȼ ɬɟɦɧɨɟ 

ɜɪɟɦɹ ɬɚɤɨɣ ɩɨɞɡɚɪɹɞ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɢ ɞɜɢɠɟɧɢɢ ɚɜɬɨɦɨɛɢɥɹ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɡɚɪɹɞɚ ɩɪɢ ɷɬɨɦ 20…25 ɦɢɧ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɤɪɨɦɟ ɮɚɪ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɤɥɸɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ 

ɜɨɡɦɨɠɧɨɟ ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɫ ɬɟɦ ɱɬɨɛɵ ɧɟɫɤɨɥɶɤɨ ɨɝɪɚɧɢɱɢɬɶ ɫɢɥɭ 

ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ. 

Ȼɨɥɟɟ ɞɥɢɬɟɥɶɧɨɟ, ɱɟɦ 20…25 ɦɢɧ ɞɜɢɠɟɧɢɟ ɫ ɩɟɪɟɦɤɧɭɬɵɦ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɨɦ ɧɟɞɨɩɭɫɬɢɦɨ, ɬɚɤ ɤɚɤ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɢɧɬɟɧɫɢɜɧɨɦɭ 

ɜɵɤɢɩɚɧɢɸ ɷɥɟɤɬɪɨɥɢɬɚ ɢ ɞɚɠɟ ɪɚɡɪɭɲɟɧɢɸ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɦɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦɢ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, 

ɫɜɹɡɚɧɧɵɦɢ ɫ ɨɬɤɚɡɨɦ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜ, ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 

1. Ɋɟɝɭɥɹɬɨɪ ɧɟ ɪɟɝɭɥɢɪɭɟɬ ɧɚɩɪɹɠɟɧɢɟ: ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɟɪɟɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɷɬɨ 

ɮɢɤɫɢɪɭɟɬɫɹ ɚɦɩɟɪɦɟɬɪɨɦ ɩɨ ɩɨɫɬɨɹɧɧɨ ɛɨɥɶɲɨɦɭ ɬɨɤɭ ɡɚɪɹɞɚ. ɇɚɢɛɨɥɟɟ 

ɬɢɩɢɱɧɨɣ ɩɪɢɱɢɧɨɣ ɩɨɞɨɛɧɨɝɨ ɞɟɮɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɛɨɣ ɩɟɪɟɯɨɞɚ ɷɦɢɬɬɟɪ - 

ɤɨɥɥɟɤɬɨɪ ɢɥɢ ɷɦɢɬɬɟɪ - ɛɚɡɚ ɫɢɥɨɜɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ ɌɁ. ɉɪɢ ɩɪɨɜɟɪɤɟ 

ɨɬɤɚɡɚɜɲɟɝɨ ɜ ɪɚɛɨɬɟ ɬɪɚɧɡɢɫɬɨɪɚ, ɷɬɢ ɩɟɪɟɯɨɞɵ ɩɨɤɚɡɵɜɚɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 

ɪɚɜɧɨɟ ɧɭɥɸ. Ɇɟɧɟɟ ɜɟɪɨɹɬɧɵɦɢ ɹɜɥɹɸɬɫɹ: ɩɪɨɛɨɣ ɩɟɪɟɯɨɞɨɜ ɬɪɚɧɡɢɫɬɨɪɚ 

ɉ214ȼ, ɨɛɪɵɜ ɰɟɩɢ ɷɥɟɤɬɪɨɞɨɜ ɬɪɚɧɡɢɫɬɨɪɚ ɉ302, ɨɛɪɵɜ ɰɟɩɢ ɫɬɚɛɢɥɢɬɪɨɧɚ. 

2. Ɋɟɝɭɥɹɬɨɪ ɧɟ ɪɟɝɭɥɢɪɭɟɬ ɧɚɩɪɹɠɟɧɢɟ: ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɛɭɠɞɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ, ɚɦɩɟɪɦɟɬɪ ɩɨɤɚɡɵɜɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɪɚɡɪɹɞ. ɇɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɦɢ 

ɩɪɢɱɢɧɚɦɢ ɞɚɧɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɨɛɪɵɜ ɰɟɩɢ ɷɥɟɤɬɪɨɞɨɜ ɫɢɥɨɜɨɝɨ 

ɬɪɚɧɡɢɫɬɨɪɚ ɌɁ, ɨɛɪɵɜ ɰɟɩɢ ɞɢɨɞɨɜ Ⱦ2 ɢ ȾɁ, ɧɚɪɭɲɟɧɢɟ ɤɨɧɬɚɤɬɚ ɜ 

ɲɬɟɩɫɟɥɶɧɨɦ ɪɚɡɴɟɦɟ ɪɟɝɭɥɹɬɨɪɚ ɢɥɢ ɝɟɧɟɪɚɬɨɪɚ. Ɇɟɧɟɟ ɜɟɪɨɹɬɧɵɦɢ 
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ɩɪɢɱɢɧɚɦɢ ɹɜɥɹɸɬɫɹ ɨɛɪɵɜ ɰɟɩɢ ɷɥɟɤɬɪɨɞɨɜ ɬɪɚɧɡɢɫɬɨɪɚ Ɍ2, ɩɪɨɛɨɣ 

ɩɟɪɟɯɨɞɨɜ ɬɪɚɧɡɢɫɬɨɪɚ 77, ɩɪɨɛɨɣ ɫɬɚɛɢɥɢɬɪɨɧɚ Ⱦ1. ɉɪɢ ɩɪɨɜɟɪɤɟ 

ɨɬɤɚɡɚɜɲɢɯ ɜ ɪɚɛɨɬɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜ, ɢɦɟɸɳɢɯ ɨɛɪɵɜɵ ɰɟɩɟɣ, ɢɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɜɧɨ ɛɟɫɤɨɧɟɱɧɨɫɬɢ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɹɪɧɨɫɬɢ 

ɩɪɨɜɟɪɤɢ. 

3. Ɋɟɝɭɥɹɬɨɪ ɪɚɛɨɬɚɟɬ, ɧɨ ɪɟɝɭɥɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɡɚɜɵɲɟɧɨ. 

ȼɟɪɨɹɬɧɨɣ  ɩɪɢɱɢɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɨɛɪɵɜ ɰɟɩɢ ɬɟɪɦɨɪɟɡɢɫɬɨɪɚ. 

ȼ ɫɥɭɱɚɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɪɨɜɟɪɤɭ ɧɚɞɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɦɚɫɬɟɪɫɤɨɣ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢɧɫɬɪɭɤɰɢɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. Ɋɟɝɭɥɹɬɨɪ 

ɩɪɨɜɟɪɹɸɬ ɧɚ ɫɬɟɧɞɟ ɫɨɜɦɟɫɬɧɨ ɫ ɢɫɩɪɚɜɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ Ƚ250 ɜ ɪɟɠɢɦɟ: 

nɝ=3000 ɦɢɧ-1 I = 14 Ⱥ (ɫ ɭɱɟɬɨɦ ɫɢɥɵ ɬɨɤɚ ɛɚɬɚɪɟɢ). 

ɉɪɢ ɢɫɩɪɚɜɧɨɦ ɪɟɝɭɥɹɬɨɪɟ ɪɟɝɭɥɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɡɚɦɟɪɟɧɧɨɟ 

ɜɨɥɶɬɦɟɬɪɨɦ ɦɚɝɧɢɬɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɦɟɠɞɭ ɩɥɸɫɨɜɵɦ ɜɵɜɨɞɨɦ ȼɁ ɢ 

ɦɚɫɫɨɣ ɪɟɝɭɥɹɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ 13,6-14,3 ɜ. ȼ ɫɥɭɱɚɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 

ɪɟɝɭɥɹɬɨɪɚ, ɢɡɥɨɠɟɧɧɵɯ ɜɵɲɟ, ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɷɥɟɦɟɧɬɵ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɨɬɤɚɡɚɜɲɟɝɨ ɜ ɪɚɛɨɬɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɩɪɢɛɨɪɚ 

ɩɨɫɥɟɞɧɢɣ ɩɨɞɥɟɠɢɬ ɡɚɦɟɧɟ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɬɢɩɨɜ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜ ɦɨɠɟɬ  ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɢɯ ɡɚɦɟɧɚ 

ɉɪɢ ɡɚɦɟɧɟ ɥɸɛɨɝɨ ɷɥɟɦɟɧɬɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 

ɨɪɝɚɧɚ: ɬɪɚɧɡɢɫɬɨɪɚ ɉ302, ɫɬɚɛɢɥɢɬɪɨɧɚ Ⱦ808, ɬɟɪɦɨɪɟɡɢɫɬɨɪɚ ɆɆɌ-1, 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ R1-R3Э ɬɪɟɛɭɟɬɫɹ ɩɨɞɪɟɝɭɥɢɪɨɜɤɚ ɜɟɥɢɱɢɧɵ ɪɟɝɭɥɢɪɭɟɦɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ, ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɟɝɨ ɡɚ ɩɪɟɞɟɥɵ 13,6-14,3 ɜ, ɧɚ ɫɬɟɧɞɟ ɩɭɬɟɦ 

ɩɨɞɩɚɣɤɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɢɩɚ ɆɆɌ-0,5, ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ R1 

ɜɟɪɯɧɟɝɨ ɩɥɟɱɚ ɞɟɥɢɬɟɥɹ ɢɥɢ R3 ɧɢɠɧɟɝɨ ɩɥɟɱɚ ɞɟɥɢɬɟɥɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɨɝɨ, ɧɚɞɨ ɭɜɟɥɢɱɢɬɶ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɪɟɝɭɥɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ. ɉɪɢ 

ɩɨɞɪɟɝɭɥɢɪɨɜɤɟ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɭɪɨɜɧɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɥɟɱɚ ɞɟɥɢɬɟɥɹ ɢɥɢ 

ɭɜɟɥɢɱɢɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɢɠɧɟɝɨ ɩɥɟɱɚ ɞɟɥɢɬɟɥɹ, ɢ, ɧɚɨɛɨɪɨɬ, ɞɥɹ 

ɭɦɟɧɶɲɟɧɢɹ ɭɪɨɜɧɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ 
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ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɥɟɱɚ ɞɟɥɢɬɟɥɹ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɧɢɠɧɟɝɨ ɩɥɟɱɚ ɞɟɥɢɬɟɥɹ. 

ɋɢɫɬɟɦɚ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɭɫɤɨɜɵɦ ɤɚɱɟɫɬɜɚɦ 

ɞɜɢɝɚɬɟɥɟɣ: 

1. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɭɫɤɨɜɵɯ ɤɚɱɟɫɬɜ ɞɜɢɝɚɬɟɥɟɣ ɨɛɳɟɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ: 

 ɨɫɧɨɜɧɭɸ ɫɢɫɬɟɦɭ ɩɭɫɤɚ; 

 ɫɢɫɬɟɦɭ ɩɨɞɨɝɪɟɜɚ (ɞɥɹ ɫɟɜɟɪɧɨɣ ɢ ɫɪɟɞɧɟɣ ɩɨɥɨɫɵ ɫɬɪɚɧɵ); 

 ɫɪɟɞɫɬɜɚ ɨɛɥɟɝɱɟɧɢɹ ɩɭɫɤɚ ɯɨɥɨɞɧɵɯ ɞɜɢɝɚɬɟɥɟɣ (ɧɚɩɪɢɦɟɪ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɜɩɪɵɫɤɚ ɩɭɫɤɨɜɨɣ ɠɢɞɤɨɫɬɢ, ɞɥɹ ɩɨɞɨɝɪɟɜɚ 

ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɢ ɞɪ.) ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɡɚɤɚɡɱɢɤɚ. 

2. ɋɢɫɬɟɦɚ ɩɭɫɤɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɵɣ ɩɭɫɤ ɝɨɪɹɱɟɝɨ 

ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ +50° ɋ ɞɨ -40° ɋ ɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɞɨ +100° ɋ, ɚ ɬɚɤɠɟ ɯɨɥɨɞɧɨɝɨ 

ɛɟɧɡɢɧɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɨɜɚɪɧɵɯ ɡɢɦɧɢɯ ɦɚɫɟɥ, ɛɟɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ ɨɛɥɟɝɱɟɧɢɹ ɩɭɫɤɚ ɢ ɫɢɫɬɟɦɵ ɩɨɞɨɝɪɟɜɚ -15° ɋ, 

ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɞɨ -10° ɋ; ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɝɭɳɟɧɧɵɯ ɦɚɫɟɥ ɧɚ 

ɦɚɥɨɜɹɡɤɨɣ ɨɫɧɨɜɟ ɯɨɥɨɞɧɵɯ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɞɨ -20° ɋ, ɞɢɡɟɥɶɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ ɞɨ -15° ɋ. 

3. ȼ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɩɨɞɨɝɪɟɜɚ ɢ ɡɚɝɭɳɟɧɧɵɯ ɦɚɫɟɥ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɛɟɧɡɢɧɨɜɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤ 

ɩɪɢɧɹɬɢɸ ɧɚɝɪɭɡɤɢ (ɜɤɥɸɱɚɹ ɩɨɞɨɝɪɟɜ, ɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɢ ɪɚɛɨɬɭ ɟɝɨ ɧɚ 

ɯɨɥɨɫɬɨɦ ɯɨɞɭ) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -40° ɋ, ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɞɨ 10 ɦ/ɫɟɤ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɞɨ 90% ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 20 ɦɢɧ. ɉɪɢ 

ɩɪɢɦɟɧɟɧɢɢ ɨɛɵɱɧɵɯ ɡɢɦɧɢɯ ɫɨɪɬɨɜ ɦɚɫɥɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ 

ɞɜɢɝɚɬɟɥɟɣ ɤ ɩɪɢɧɹɬɢɸ ɧɚɝɪɭɡɤɢ ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

30 ɦɢɧ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ɩɭɫɤɚ: 
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1. ɋɢɫɬɟɦɚ ɩɭɫɤɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɵɣ ɩɭɫɤ ɞɜɢɝɚɬɟɥɟɣ (ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɩ. 2 ɢ 3) ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ ɫɬɨɹɧɤɢ ɚɜɬɨɦɨɛɢɥɹ (ɞɨ 30 ɫɭɬɨɤ) 

ɛɟɡ ɩɨɞɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 

2. Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɬɟɩɥɨɜɨɦ ɫɨɫɬɨɹɧɢɢ ɞɜɢɝɚɬɟɥɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɩɩ. 2 ɢ 3, ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ 

ɧɟ ɦɟɧɟɟ 5 ɩɪɨɤɪɭɱɢɜɚɧɢɣ ɷɥɟɤɬɪɨɫɬɚɪɬɟɪɨɦ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɢɡɟɥɶɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɩɨ 15 ɫɟɤ ɤɚɠɞɨɟ, ɚ ɤɚɪɛɸɪɚɬɨɪɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ -ɩɨ 10 ɫɟɤ ɫɨ ɫɤɨɪɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɧɚɞɟɠɧɵɣ ɩɭɫɤ. ɉɨɞ 

ɧɚɞɟɠɧɵɦ ɩɭɫɤɨɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɢɬɚɧɢɢ 

ɷɥɟɤɬɪɨɫɬɚɪɬɟɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɢɦɟɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɭ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢ 75% ɫɬɟɩɟɧɶ ɡɚɪɹɞɤɢ, ɜ ɬɟɱɟɧɢɟ ɧɟ ɛɨɥɟɟ ɬɪɟɯ 

ɩɨɩɵɬɨɤ ɩɭɫɤɚ ɢ ɫ ɢɧɬɟɪɜɚɥɨɦ ɦɟɠɞɭ ɩɨɩɵɬɤɚɦɢ ɜ ɨɞɧɭ ɦɢɧɭɬɭ. 

3. ɋɢɫɬɟɦɚ ɩɨɞɨɝɪɟɜɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɣ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɦɢɧɭɫ 50° ɋ. 

4. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɧɚ ɪɟɠɢɦ «Ƚɨɪɹɱɢɣ ɪɟɡɟɪɜ» ɫɢɫɬɟɦɚ ɩɨɞɨɝɪɟɜɚ 

ɞɨɥɠɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 100 ɱ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɩɥɨɜɨɟ 

ɫɨɫɬɨɹɧɢɟ ɞɜɢɝɚɬɟɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɩɨɫɬɨɹɧɧɭɸ ɝɨɬɨɜɧɨɫɬɶ ɟɝɨ ɤ ɪɚɛɨɬɟ ɫ 

ɧɚɝɪɭɡɤɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ ɦɢɧɭɫ 50° ɋ. ɉɪɢ ɷɬɨɦ ɨɧɚ 

ɞɨɥɠɧɚ ɛɵɬɶ ɫɧɚɛɠɟɧɚ ɫɨɛɫɬɜɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ, ɬɨɩɥɢɜɨɦ ɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ. 

ɋɬɚɪɬɟɪ ɋɌ130 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ȽȺɁ-3307 ɢ ɦɨɳɧɨɫɬɶ 

ɟɝɨ ɫɨɫɬɚɜɥɹɟɬ 1,4 ɥ. ɫ. ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 12 ɜ. ɇɚ ɫɬɚɪɬɟɪɟ ɜɦɟɫɬɨ ɜɤɥɸɱɚɬɟɥɹ 

ɭɫɬɚɧɨɜɥɟɧɨ ɪɟɥɟ. ɋɬɚɪɬɟɪɵ ɫ ɜɤɥɸɱɟɧɢɟɦ ɱɟɪɟɡ ɪɟɥɟ ɨɛɪɚɡɭɸɬ ɝɪɭɩɩɭ 

ɫɬɚɪɬɟɪɨɜ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. Ɋɚɫɫɦɨɬɪɢɦ ɭɫɬɪɨɣɫɬɜɨ ɢ ɞɟɣɫɬɜɢɟ 

ɦɟɯɚɧɢɡɦɨɜ ɫɬɚɪɬɟɪɚ (ɪɢɫ. 1.4). 
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1 —- ɤɨɪɩɭɫ, 2 — ɜɚɥ ɹɤɨɪɹ, 3 — ɡɚɳɢɬɧɚɹ ɥɟɧɬɚ, 4 —- 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɛɨɥɬ,5 — ɤɪɵɲɤɚ. 6 — ɳɟɬɤɚ, 7 —- ɝɥɚɜɧɚɹ ɤɥɟɦɦɚ, 8 — 

ɤɥɟɦɦɚ ɄɁ, 9 —— ɲɢɧɚ, 10—ɩɨɞɜɢɠɢɵɣ ɤɨɧɬɚɤɬ, 11—ɤɥɟɦɦɚ ɨɛɦɨɬɨɤ, 12 

— ɤɨɪɩɭɫ ɪɟɥɟ ɫɬɚɪɬɟɪɚ, Х3 - ɫɬɟɪɠɟɧɶ. Х4 —- ɜɬɹɝɢɜɚɸɳɚɹ ɨɛɦɨɬɤɚ, 15 —- 

ɭɞɟɪɠɢɜɚɸɳɚɹ ɨɛɦɨɬɤɚ, 16 -— ɫɟɪɞɟɱɧɢɤ, 17 — ɹɤɨɪɶ. 18 —— ɩɪɭɠɢɧɚ 

ɹɤɨɪɹ. 19 ɢ 23 — ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɜɢɧɬɵ, 20 — ɫɨɟɞɢɧɢɬɟɥɶɧɨɟ ɡɜɟɧɨ, 21—- 

ɤɪɵɲɤɚ ɪɟɥɟ. 22 —- ɪɵɱɚɝ ɩɪɢɜɨɞɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, 24 — ɨɫɶ ɪɵɱɚɝɚ. 25 — 

ɤɨɪɩɭɫ ɩɪɢɜɨɞɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, 26 —- ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɩɪɨɤɥɚɞɤɢ. 27 — 

ɛɪɨɧɡɨɝɪɚɮɢɬɨɜɚɹ ɜɬɭɥɤɚ, 28 — ɩɪɢɜɨɞɧɚɹ ɲɟɫɬɟɪɧɹ. 29 — ɦɭɮɬɚ 

ɫɜɨɛɨɞɧɨɝɨ ɯɨɞɚ, 30 — ɩɪɭɠɢɧɚ ɨɬɜɨɞɤɢ, 31— ɨɬɜɨɞɤɚ, 32 — 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɪɭɠɢɧɚ, 33 — ɨɩɨɪɧɵɣ ɞɢɫɤ. 34 — ɪɟɡɶɛɨɜɚɹ ɜɬɭɥɤɚ, 35— 

ɹɤɨɪɶ. 

Ɋɢɫɭɧɨɤ 1.4 - ɋɬɚɪɬɟɪ  ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ-3307 

 

Ʉɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɡɚɠɢɝɚɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɜɵɩɭɫɤɚɟɬɫɹ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɡɚɠɢɝɚɧɢɹ ɫ ɬɪɚɧɡɢɫɬɨɪɧɵɦ 

ɤɨɦɦɭɬɚɬɨɪɨɦ ɧɚ ɨɞɧɨɦ ɬɪɚɧɡɢɫɬɨɪɟ. Ʉɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ 

ɡɚɠɢɝɚɧɢɹ (ɪɢɫ. 1.5) ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ 
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ɜɨɫɶɦɢɰɢɥɢɧɞɪɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ, ɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɞɥɹ ɥɸɛɵɯ 

ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ.  

 

Ɋɢɫɭɧɨɤ 1.5 –ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɫɯɟɦɚ 

ɡɚɠɢɝɚɧɢɹ 

 

Ʉɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɡɚɠɢɝɚɧɢɹ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ ɨɛɵɱɧɨɣ: 

1. Ȼɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɜɬɨɪɢɱɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɷɧɟɪɝɢɢ ɢɫɤɪɨɜɨɝɨ 

ɪɚɡɪɹɞɚ. 

2. ɍɫɬɪɚɧɹɟɬɫɹ ɷɪɨɡɢɹ ɢ ɢɡɧɨɫ ɤɨɧɬɚɤɬɨɜ ɩɪɟɪɵɜɚɬɟɥɹ, ɱɬɨ ɫɧɢɠɚɟɬ 

ɜɨɡɦɨɠɧɵɟ ɪɚɡɪɟɝɭɥɢɪɨɜɤɢ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ. 

3. ɉɨɜɵɲɚɟɬɫɹ ɫɪɨɤ ɫɥɭɠɛɵ ɷɥɟɤɬɪɨɞɨɜ ɡɚɩɚɥɶɧɵɯ ɫɜɟɱɟɣ. 

ɍɫɬɚɧɨɜɤɚ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɟ 

Ʉɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɡɚɠɢɝɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 

ɤɚɤ ɧɚ ɧɨɜɵɯ, ɬɚɤ ɢ ɧɚ ɭɠɟ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯɫɹ ɚɜɬɨɦɨɛɢɥɹɯ ɫ 12-ȼ ɫɢɫɬɟɦɨɣ 

ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɨɬɪɢɰɚɬɟɥɶɧɭɸ 

ɩɨɥɹɪɧɨɫɬɶ «ɦɚɫɫɵ». 
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ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɧɨɜɨɣ ɫɢɫɬɟɦɵ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ 

ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɹ ɫɨ ɫɬɚɪɨɣ ɫɢɫɬɟɦɨɣ ɡɚɠɢɝɚɧɢɹ ɢ ɭɛɟɞɢɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɫɬɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɜɨɞɤɢ, ɫɜɟɱɟɣ, ɚɤɤɭɦɭɥɹɬɨɪɚ ɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȿɫɥɢ ɤɨɧɬɚɤɬɵ ɩɪɟɪɵɜɚɬɟɥɹ ɩɨɞɝɨɪɟɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɢɯ ɡɚɱɢɫɬɢɬɶ 

ɚɛɪɚɡɢɜɧɵɦ ɩɪɟɞɦɟɬɚɦɢ; ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɩɨɥɧɨɫɬɶɸ ɭɞɚɥɢɬɶ ɛɭɝɨɪɨɤ ɧɚ 

ɤɨɧɬɚɤɬɟ ɫɬɨɣɤɢ ɢ ɜɵɪɨɜɧɹɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɞɜɢɠɧɨɝɨ ɤɨɧɬɚɤɬɚ. ɉɨɫɥɟ 

ɡɚɱɢɫɬɤɢ ɤɨɧɬɚɤɬɵ ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɩɪɨɦɵɬɶ ɛɟɧɡɢɧɨɦ, ɡɚɬɟɦ ɨɬɬɹɧɭɬɶ 

ɪɵɱɚɠɨɤ, ɞɚɬɶ ɛɟɧɡɢɧɭ ɢɫɩɚɪɢɬɶɫɹ (ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɭɧɞ) ɢ 

ɩɪɨɬɟɪɟɬɶ ɤɨɧɬɚɤɬɵ ɱɢɫɬɵɦ ɫɭɯɢɦ ɥɨɫɤɭɬɨɦ, ɧɟ ɨɫɬɚɜɥɹɸɳɢɦ ɜɨɥɨɤɨɧ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚɡɨɪ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɜ ɩɪɟɞɟɥɚɯ 

0,35…0,45 ɦɦ. ȼ ɫɥɭɱɚɟ ɫɢɥɶɧɨɝɨ ɢɡɧɨɫɚ ɤɨɧɬɚɤɬɨɜ ɩɪɟɪɵɜɚɬɟɥɹ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɵɱɚɠɨɤ ɢ ɫɬɨɣɤɭ ɧɟɩɨɞɜɢɠɧɨɝɨ ɤɨɧɬɚɤɬɚ ɡɚɦɟɧɢɬɶ ɧɨɜɵɦ. 

ɉɨɪɹɞɨɤ ɭɫɬɚɧɨɜɤɢ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ: 

1. Ɍɪɚɧɡɢɫɬɨɪɧɵɣ ɤɨɦɦɭɬɚɬɨɪ ɌɄ102 ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɚɝɪɟɜɚ 

ɩɪɢɦɟɧɟɧɧɨɝɨ ɝɟɪɦɚɧɢɟɜɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɨɥɶɤɨ ɜ 

ɤɭɡɨɜɟ ɚɜɬɨɦɨɛɢɥɹ, ɚ ɧɟ ɩɨɞ ɤɚɩɨɬɨɦ. Ʉɨɦɦɭɬɚɬɨɪ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 

ɜɵɜɨɞɧɵɦɢ ɤɥɟɦɦɚɦɢ ɜɜɟɪɯ ɨɤɨɥɨ ɞɜɟɪɧɨɝɨ ɩɪɨɟɦɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɥɚ ɞɨ 

ɤɨɦɦɭɬɚɬɨɪɚ 160…250 ɦɦ. Ɍɪɚɧɡɢɫɬɨɪɧɵɣ ɤɨɦɦɭɬɚɬɨɪ ɞɨɥɠɟɧ ɤɪɟɩɢɬɶɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɩɪɢɱɟɦ ɦɟɫɬɨ ɩɨɞ ɟɝɨ 

ɤɪɟɩɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɡɚɱɢɫɬɢɬɶ ɨɬ ɤɪɚɫɤɢ, ɝɪɹɡɢ, ɫɥɟɞɨɜ 

ɤɨɪɪɨɡɢɢ. 

Ʉɨɦɦɭɬɚɬɨɪ ɌɄ102 ɤɪɟɩɢɬɫɹ ɞɜɭɦɹ ɞɥɢɧɧɵɦɢ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ 

ɜɢɧɬɚɦɢ ɞɢɚɦɟɬɪɨɦ 6 ɦɦ. ɉɨɞ ɜɢɧɬɵ ɫɥɟɞɭɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɫɜɟɪɥɢɬɶ 

ɢɥɢ ɩɪɨɛɢɬɶ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 4,5 ɦɦ. 

2. Ⱦɨɛɚɜɨɱɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɋɗ107 ɦɨɧɬɢɪɭɟɬɫɹ ɩɨɞ ɤɚɩɨɬɨɦ, ɜɛɥɢɡɢ 

ɤɚɬɭɲɤɢ. Ⱦɨɛɚɜɨɱɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɋɗ107 ɤɪɟɩɢɬɫɹ ɞɜɭɦɹ ɤɨɪɨɬɤɢɦɢ 

ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ ɜɢɧɬɚɦɢ ɞɢɚɦɟɬɪɨɦ 6 ɦɦ ɫ ɩɪɭɠɢɧɧɵɦɢ ɲɚɣɛɚɦɢ. ɉɨɞ 

ɜɢɧɬɵ ɫɥɟɞɭɟɬ ɩɪɨɫɜɟɪɥɢɬɶ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 4,5 ɦɦ. 
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3. Ʉɚɬɭɲɤɚ ɡɚɠɢɝɚɧɢɹ Ȼ114 ɤɪɟɧɢɬɫɹ ɧɚ ɦɟɫɬɨ ɩɪɟɠɧɟɣ ɤɚɬɭɲɤɢ 

ɡɚɠɢɝɚɧɢɹ ɬɟɦ ɠɟ ɤɪɟɩɟɠɨɦ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɪɚɬɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɧɚɞɟɠɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɟɟ ɤɨɪɩɭɫɚ ɫ ɦɚɫɫɨɣ 

ɚɜɬɨɦɨɛɢɥɹ; ɞɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɬɳɚɬɟɥɶɧɨ ɡɚɱɢɫɬɢɬɶ ɨɬ ɤɪɚɫɤɢ, ɝɪɹɡɢ ɢ ɫɥɟɞɨɜ 

ɤɨɪɪɨɡɢɢ ɦɟɫɬɚ, ɤ ɤɨɬɨɪɵɦ ɤɪɟɩɢɬɫɹ ɫɤɨɛɚ ɤɚɬɭɲɤɢ. 

4. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶ ɡɚɠɢɝɚɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ. ɍ ɧɟɝɨ ɞɨɥɠɟɧ ɛɵɬɶ ɫɧɹɬ 

ɤɨɧɞɟɧɫɚɬɨɪ. 

5. ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɩɪɨɜɨɞ ɨɬɫɨɟɞɢɧɹɟɬɫɹ ɨɬ ɜɜɟɪɬɧɨɣ ɤɥɟɦɦɵ 

ɫɧɢɦɚɟɦɨɣ ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ ɢ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɜɜɟɪɬɧɨɣ ɤɥɟɦɦɟ ɧɨɜɨɣ 

ɤɚɬɭɲɤɢ Ȼ114. 

6. ɋɨɟɞɢɧɟɧɢɟ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɧɨɜɨɣ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ 

ɡɚɠɢɝɚɧɢɹ (ɧɢɡɤɨɜɨɥɶɬɧɚɹ ɰɟɩɶ) ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɚ) ɩɪɨɜɨɞɚ, ɨɬɫɨɟɞɢɧɟɧɧɵɟ ɨɬ ɤɥɟɦɦ ȼɄ-Ȼ ɢ ȼɄ ɫɧɹɬɨɣ ɫɟɪɢɣɧɨɣ 

ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ, ɩɪɢɫɨɟɞɢɧɢɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤ ɤɥɟɦɦɚɦ ȼɄ-Ȼ ɢ ȼɄ 

ɞɨɛɚɜɨɱɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɋɗ107; 

ɛ) ɩɪɨɜɨɞ, ɪɚɧɟɟ ɫɨɟɞɢɧɹɜɲɢɣ ɛɟɡɵɦɹɧɧɭɸ ɤɥɟɦɦɭ ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ 

ɫ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ, ɨɬɫɨɟɞɢɧɢɬɶ ɢ ɭɞɚɥɢɬɶ ɢɥɢ ɟɝɨ ɤɨɧɰɵ ɬɳɚɬɟɥɶɧɨ 

ɡɚɢɡɨɥɢɪɨɜɚɬɶ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɩɪɨɜɨɞ ɞɥɹ ɩɨɜɨɣ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ ɢɟ 

ɢɫɩɨɥɶɡɭɟɬɫɹ; 

ɜ) ɫɨɟɞɢɧɢɬɶ ɤɥɟɦɦɵ Ʉ ɞɨɛɚɜɨɱɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɋɗ107 ɢ 

ɤɨɦɦɭɬɚɬɨɪɚ ɌɄ102; 

ɝ) ɫɨɟɞɢɧɢɬɶ ɛɟɡɵɦɹɧɧɵɟ ɤɥɟɦɦɵ ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ Ȼ114 ɢ 

ɤɨɦɦɭɬɚɬɨɪɚ ɌɄ102; 

ɞ) ɫɨɟɞɢɧɢɬɶ ɤɥɟɦɦɵ Ʉ ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ Ȼ114 ɢ ɬɪɚɧɡɢɫɬɨɪɧɨɝɨ 

ɤɨɦɦɭɬɚɬɨɪɚ ɌɄ102; 

ɟ) ɫɨɟɞɢɧɢɬɶ ɤɥɟɦɦɭ Ɋ ɤɨɦɦɭɬɚɬɨɪɚ ɌɄ102 ɫ ɧɢɡɤɨɜɨɥɶɬɧɨɣ ɤɥɟɦɦɨɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ; 

ɠ) ɫɨɟɞɢɧɢɬɶ ɤɥɟɦɦɭ Ɇ ɤɨɦɦɭɬɚɬɨɪɚ ɌɄ102 ɫ ɦɚɫɫɨɣ ɚɜɬɨɦɨɛɢɥɹ 

ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦ ɩɪɨɜɨɞɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɤɨɧɟɱɧɢɤ ɨɞɧɨɝɨ ɤɨɧɰɚ ɩɪɨɜɨɞɚ 
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ɩɪɢɫɨɟɞɢɧɢɬɶ ɤ ɤɥɟɦɦɟ Ɇ ɌɄ102, ɚ ɧɚɤɨɧɟɱɧɢɤ ɞɪɭɝɨɝɨ ɤɨɧɰɚ ɩɨɞɥɨɠɢɬɶ 

ɩɨɞ ɤɨɪɩɭɫ ɤɨɦɦɭɬɚɬɨɪɚ ɜ ɦɟɫɬɟ ɤɪɟɩɥɟɧɢɹ ɟɝɨ ɜɢɧɬɨɦ ɤ ɤɭɡɨɜɭ ɚɜɬɨɦɨɛɢɥɹ. 

ɉɪɨɜɨɞɚ, ɫɨɟɞɢɧɹɸɳɢɟ ɬɪɚɧɡɢɫɬɨɪɧɵɣ ɤɨɦɦɭɬɚɬɨɪ ɌɄ102, ɤɨɬɨɪɵɣ 

ɧɚɯɨɞɢɬɫɹ ɜ ɤɭɡɨɜɟ, ɫ ɷɥɟɦɟɧɬɚɦɢ, ɦɨɧɬɢɪɭɟɦɵɦɢ ɩɨɞ ɤɚɩɨɬɨɦ ɚɜɬɨɦɨɛɢɥɹ, 

ɫɥɟɞɭɟɬ ɨɛɴɟɞɢɧɢɬɶ ɜ ɨɛɳɢɣ ɠɝɭɬ ɢ ɩɪɨɞɟɬɶ ɜ ɨɬɜɟɪɫɬɢɟ, ɢɦɟɸɳɟɟɫɹ ɧɚ ɳɢɬɟ 

ɩɟɪɟɞɤɚ, ɢɥɢ ɩɪɨɫɜɟɪɥɢɬɶ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɫɩɟɰɢɚɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɦɨɧɬɚɠɚ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ 

ɡɚɠɢɝɚɧɢɹ ɞɨ ɜɤɥɸɱɟɧɢɹ ɡɚɦɤɚ ɡɚɠɢɝɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ 

ɩɪɚɜɢɥɶɧɨɫɬɢ ɦɨɧɬɚɠɚ ɫɯɟɦɵ, ɨɛɪɚɬɢɜ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɩɪɢɫɨɟɞɢɧɟɧɢɟ 

ɤɥɟɦɦɵ Ʉ ɢ ɛɟɡɵɦɹɧɧɨɣ ɤɥɟɦɦɵ ɤɨɦɦɭɬɚɬɨɪɚ ɌɄ102, ɬɚɤ ɤɚɤ ɢɯ 

ɧɟɩɪɚɜɢɥɶɧɨɟ ɢɥɢ ɧɟɧɚɞɟɠɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɧɟɨɛɪɚɬɢɦɨɟ 

ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɚɧɡɢɫɬɨɪɧɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ. 

7. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ 

ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ ɜ ɟɟ ɢɫɩɪɚɜɧɨɣ ɪɚɛɨɬɟ ɩɨ ɧɚɥɢɱɢɸ ɞɨɥɠɧɨɝɨ 

ɢɫɤɪɨɨɛɪɚɡɨɜɚɢɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɨɬɫɨɟɞɢɧɢɬɶ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞ 

ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɤɪɵɲɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢ, ɡɚɦɵɤɚɹ ɢ ɪɚɡɦɵɤɚɹ 

ɤɨɧɬɚɤɬɵ ɩɪɟɪɵɜɚɬɟɥɹ, ɭɛɟɞɢɬɶɫɹ ɜ ɧɚɥɢɱɢɢ ɢɫɤɪɵ ɩɪɢ 8…10 ɦɦ ɡɚɡɨɪɟ 

ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɵɦ ɩɪɨɜɨɞɨɦ ɢ ɦɚɫɫɨɣ. ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɢɫɤɪɵ 

ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɦɨɧɬɚɠɚ, ɚ ɬɚɤɠɟ ɤɪɟɩɥɟɧɢɹ 

ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɩɪɨɜɨɞɚ ɜ ɤɪɵɲɤɟ ɤɚɬɭɲɤɢ ɡɚɠɢɝɚɧɢɹ. 

Ȼɟɫɩɟɪɟɛɨɣɧɨɟ ɢɫɤɪɨɨɛɪɚɡɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɚɧɡɢɫɬɨɪɧɵɦ 

ɤɨɦɦɭɬɚɬɨɪɨɦ ɌɄ102, ɪɚɛɨɬɚɸɳɢɦ ɤɨɦɩɥɟɤɬɧɨ ɫ ɤɚɬɭɲɤɨɣ ɡɚɠɢɝɚɧɢɹ Ȼ 114, 

ɞɨɛɚɜɨɱɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɋɗ107 ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ Ɋ4-Ⱦ ɢɥɢ Ɋ13-Ⱦ ɩɪɢ 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 2750 ɦɢɧ-1. 

Ɉɛɫɥɭɠɢɜɚɧɢɟ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɡɚɠɢɝɚɧɢɹ. 

ɍɯɨɞ ɡɚ ɩɪɢɛɨɪɚɦɢ ɡɚɠɢɝɚɧɢɹ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɧɚ ɤɚɠɞɵɣ ɚɜɬɨɦɨɛɢɥɶ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɭɯɨɞɚ 

ɡɚ ɤɨɧɬɚɤɬɚɦɢ ɩɪɟɪɵɜɚɬɟɥɹ, ɝɚɤ ɤɚɤ ɩɪɢ ɪɚɛɨɬɟ ɜ ɧɨɜɨɣ ɫɢɫɬɟɦɟ ɡɚɠɢɝɚɧɢɹ 

ɤɨɧɬɚɤɬɵ ɩɪɟɪɵɜɚɬɟɥɹ ɮɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɞɝɨɪɚɸɬ, ɬɨ ɡɚɱɢɳɚɬɶ ɤɨɧɬɚɤɬɵ ɧɟ 

ɫɥɟɞɭɟɬ. ɑɟɪɟɡ ɤɚɠɞɵɟ 10000…12000 ɤɦ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ ɫɥɟɞɭɟɬ 
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ɩɪɨɦɵɬɶ ɱɢɫɬɵɦ ɛɟɧɡɢɧɨɦ ɤɨɧɬɚɤɬɵ ɢ ɩɪɨɜɟɪɢɬɶ ɡɚɡɨɪ ɦɟɠɞɭ ɧɢɦɢ; ɜ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɥɟɞɭɟɬ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚɡɨɪ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɜ ɩɪɟɞɟɥɚɯ 

0,35…0,45 ɦɦ. 

Ɍɚɤ ɤɚɤ ɤɨɧɬɚɤɬɵ ɩɪɢ ɪɚɛɨɬɟ ɜ ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɟ ɡɚɠɢɝɚɧɢɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɧɚɲɢɜɚɸɬɫɹ, ɬɨ ɢɡɦɟɧɟɧɢɟ ɡɚɡɨɪɚ ɦɟɠɞɭ ɧɢɦɢ ɦɨɠɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɢɡɧɨɫɚ ɩɨɞɭɲɟɱɤɢ ɪɵɱɚɠɤɚ. ɑɬɨɛɵ ɭɦɟɧɶɲɢɬɶ 

ɷɬɨɬ ɢɡɧɨɫ, ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɫɦɚɡɵɜɚɬɶ ɮɢɥɶɰ ɤɭɥɚɱɤɚ (ɩɨ ɞɜɟ 

ɤɚɩɥɢ ɦɚɲɢɧɧɨɝɨ ɦɚɫɥɚ ɱɟɪɟɡ ɤɚɠɞɵɟ 25 000 ɤɦ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ), 

ɨɛɟɫɩɟɱɢɬɶ ɩɪɢɥɟɝɚɧɢɟ ɮɢɥɶɰɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɥɚɱɤɚ ɢ ɩɪɨɬɢɪɚɬɶ ɤɭɥɚɱɨɤ. 

ɉɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɫ ɧɨɜɨɣ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɣ 

ɫɢɫɬɟɦɨɣ ɡɚɠɢɝɚɧɢɹ ɩɨɫɥɟ ɩɪɨɛɟɝɚ ɩɪɢɦɟɪɧɨ 1 000…2 000 ɤɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɭɜɟɥɢɱɢɬɶ ɢɫɤɪɨɜɨɣ ɩɪɨɦɟɠɭɬɨɤ ɫɜɟɱɟɣ ɡɚɠɢɝɚɧɢɹ ɞɨ 1,0…1,1 ɦɦ, ɱɬɨɛɵ 

ɩɨɥɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɫɨɡɞɚɜɚɟɦɵɟ ɷɬɨɣ ɫɢɫɬɟɦɨɣ. 

ɋɨɫɬɨɹɧɢɹ ɫɜɟɱɟɣ, ɪɚɛɨɬɚɜɲɢɯ ɧɚ ɞɜɢɝɚɬɟɥɟ, ɛɵɜɚɸɬ ɫɥɟɞɭɸɳɢɟ: 

ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢɡɨɥɹɬɨɪ ɤɨɪɢɱɧɟɜɵɣ, ɤɨɪɩɭɫ ɧɟɦɧɨɝɨ 

ɩɨɤɪɵɬ ɧɚɝɚɪɨɦ; 

ɢɡɨɥɹɬɨɪ, ɤɨɪɩɭɫ ɢ ɷɥɟɤɬɪɨɞɵ ɩɨɤɪɵɬɵ ɫɭɯɢɦ ɫɥɨɟɦ ɧɚɝɚɪɚ, ɩɪɢɱɢɧɚ - 

ɜɟɥɢɤɨ ɤɚɩɢɥɶɧɨɟ ɱɢɫɥɨ ɫɜɟɱɢ, ɧɟɩɨɞɯɨɞɹɳɟɟ ɬɨɩɥɢɜɨ, ɧɟɩɪɚɜɢɥɶɧɚɹ 

ɪɟɝɭɥɢɪɨɜɤɚ ɤɚɪɛɸɪɚɬɨɪɚ; 

ɢɡɨɥɹɬɨɪ, ɤɨɪɩɭɫ ɢ ɷɥɟɤɬɪɨɞɵ ɩɨɤɪɵɬɵ ɬɨɥɫɬɵɦ ɛɥɟɫɬɹɳɢɦ ɫɥɨɟɦ 

ɦɚɫɥɚ, ɩɪɢɱɢɧɚ - ɛɨɝɚɬɚɹ ɫɦɟɫɶ, ɛɨɥɶɲɨɟ ɤɚɩɢɥɶɧɨɟ ɱɢɫɥɨ ɫɜɟɱɢ, 

ɧɟɩɪɚɜɢɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɡɚɠɢɝɚɧɢɹ; 

ɢɡɨɥɹɬɨɪ ɛɟɥɵɣ, ɤɨɪɩɭɫ ɱɚɫɬɢɱɧɨ ɩɨɤɪɵɬ ɧɚɝɚɪɨɦ, ɫɜɟɱɚ ɩɟɪɟɝɪɟɬɚ, 

ɩɪɢɱɢɧɚ ɧɢɡɤɨɟ ɤɚɩɢɥɶɧɨɟ ɱɢɫɥɨ ɫɜɟɱɢ, ɪɚɧɧɟɟ ɡɚɠɢɝɚɧɢɟ, ɛɟɞɧɚɹ ɫɦɟɫɶ, 

ɩɥɨɯɨɟ ɨɯɥɚɠɞɟɧɢɟ. 
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1.2 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɌɈ ɚɜɬɨɦɨɛɢɥɹ ɢɥɢ ɬɪɚɤɬɨɪɚ. Ɉɧɨ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɜɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɌɈ-1 ɢ ɜɬɨɪɨɝɨ ɌɈ-2. 

ɉɪɢ ɌɈ-1 ɩɪɨɜɟɪɹɸɬ ɭɫɬɚɧɨɜɤɭ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɞɜɢɝɚɬɟɥɟ ɢ ɧɚɬɹɠɟɧɢɟ 

ɩɪɢɜɨɞɧɨɝɨ ɪɟɦɧɹ. Ƚɟɧɟɪɚɬɨɪ ɧɚ ɞɜɢɝɚɬɟɥɟ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɡɨɪɚ ɦɟɠɞɭ ɤɪɨɧɲɬɟɣɧɨɦ ɞɜɢɝɚɬɟɥɹ ɢ ɩɥɨɫɤɨɫɬɹɦɢ ɥɚɩ 

ɝɟɧɟɪɚɬɨɪɚ ɧɟ ɛɵɥɨ. Ȼɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞɟɠɧɨ ɡɚɬɹɧɭɬɵ ɢ 

ɩɪɟɞɨɯɪɚɧɟɧɵ ɨɬ ɫɚɦɨɨɬɜɟɪɬɵɜɚɧɢɹ ɤɨɧɬɪɝɚɣɤɚɦɢ ɢɥɢ ɩɪɭɠɢɧɧɵɦɢ 

ɲɚɣɛɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɛɨɪɤɢ ɡɚɡɨɪɚ ɩɪɢɦɟɧɹɸɬ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 

ɜɬɭɥɤɢ. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɛɨɥɬɨɜ ɦɟɧɶɲɢɯ ɩɨ ɞɢɚɦɟɬɪɭ, 

ɱɟɦ ɬɪɟɛɭɟɬɫɹ, ɧɟɞɨɩɭɫɬɢɦɨ. ɉɪɢ ɩɨɞɨɛɧɨɣ ɭɫɬɚɧɨɜɤɟ ɧɟɢɡɛɟɠɟɧ ɩɟɪɟɤɨɫ 

ɪɟɦɧɹ, ɟɝɨ ɢɡɧɨɫ, ɚ ɬɚɤɠɟ ɪɚɡɛɢɜɚɧɢɟ ɨɬɜɟɪɫɬɢɣ ɜ ɥɚɩɚɯ ɝɟɧɟɪɚɬɨɪɚ. Ɉɫɢ 

ɩɪɨɮɢɥɹ ɪɭɱɶɟɜ ɲɤɢɜɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɲɤɢɜɚ ɞɜɢɝɚɬɟɥɹ ɞɨɥɠɧɵ ɫɨɜɩɚɞɚɬɶ. 

ɇɟɫɨɜɩɚɞɟɧɢɟ ɨɫɟɣ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1 ɦɦ. ɉɪɢɜɟɞɟɦ ɧɟɫɤɨɥɶɤɨ 

ɩɪɢɦɟɪɨɜ ɤɪɟɩɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚ ɞɜɢɝɚɬɟɥɹɯ. 

Ƚɟɧɟɪɚɬɨɪɵ Ƚ250-Ⱥ1 ɧɚ ɞɜɢɝɚɬɟɥɹɯ ȽȺɁ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɬɚɥɶɧɨɣ 

ɤɪɨɧɲɬɟɣɧ ɢ ɤɪɟɩɹɬ ɞɜɭɦɹ ɛɨɥɬɚɦɢ. Ɂɚɡɨɪ ɦɟɠɞɭ ɥɚɩɚɦɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɤɪɨɧɲɬɟɣɧɚɦɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɛɢɪɚɸɬ ɫɬɚɥɶɧɵɦɢ ɲɚɣɛɚɦɢ.  

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɞɜɢɝɚɬɟɥɶ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɧɚɬɹɠɟɧɢɟ ɪɟɦɧɹ. ɇɚɬɹɠɟɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɪɟɦɧɹ ɞɨɥɠɧɨ ɛɵɬɶ ɬɚɤɨɜɨ, ɱɬɨɛɵ 

ɩɪɢ ɧɚɠɚɬɢɢ ɛɨɥɶɲɢɦ ɩɚɥɶɰɟɦ ɪɭɤɢ ɧɚ ɟɝɨ ɫɟɪɟɞɢɧɭ, ɦɟɠɞɭ ɲɤɢɜɚɦɢ 

ɞɜɢɝɚɬɟɥɹ ɢ ɝɟɧɟɪɚɬɨɪɚ ɫ: ɭɫɢɥɢɟɦ ɨɤɨɥɨ 4 ɤȽ ɩɪɨɝɢɛ ɪɟɦɧɹ ɛɵɥ ɜ ɩɪɟɞɟɥɚɯ 

10—15 ɦɦ. 

ɋɥɚɛɨɟ ɧɚɬɹɠɟɧɢɟ ɪɟɦɧɹ ɜɵɡɵɜɚɟɬ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɟ ɟɝɨ ɧɚ ɲɤɢɜɟ 

ɝɟɧɟɪɚɬɨɪɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɫɧɢɠɟɧɢɸ ɟɝɨ ɨɬɞɚɱɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɢɫɯɨɞɢɬ ɫɢɥɶɧɵɣ ɧɚɝɪɟɜ ɲɤɢɜɚ ɢ ɜɚɥɚ 

ɝɟɧɟɪɚɬɨɪɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɚɚɫɮɚɥɶɬɢɪɨɜɚɧɢɸ ɫɦɚɡɤɢ ɜ ɲɚɪɢɤɨɜɵɯ 

ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɨɬɤɚɡɭ ɩɨɫɥɟɞɧɢɯ ɜ ɪɚɛɨɬɟ. ɋɢɥɶɧɨɟ ɧɚɬɹɠɟɧɢɟ ɪɟɦɧɹ 
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ɭɜɟɥɢɱɢɜɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ ɩɨɞɲɢɩɧɢɤ ɝɟɧɟɪɚɬɨɪɚ ɢ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ 

ɩɪɢɱɢɧɨɣ ɟɝɨ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɢɡɧɨɫɚ. 

ɉɪɢ ɌɈ-1 ɬɚɤɠɟ ɨɱɢɳɚɸɬ ɨɬ ɩɵɥɢ ɢ ɝɪɹɡɢ ɧɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɝɟɧɟɪɚɬɨɪɚ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ, ɫɟɥɟɧɨɜɵɯ ɜɵɩɪɹɦɢɬɟɥɟɣ, ɢ ɩɪɨɜɟɪɹɸɬ 

ɤɪɟɩɥɟɧɢɹ ɢ ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɬɚɤɬɨɜ ɧɚɤɨɧɟɱɧɢɤɨɜ ɩɪɨɜɨɞɨɜ ɫ ɜɵɜɨɞɧɵɦɢ 

ɤɥɟɦɦɚɦɢ. 

ɌɈ-2 ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɚɱɢɧɚɬɶ ɫ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɪɨɜɨɞɨɜ. 

ɇɚ ɚɜɬɨɦɨɛɢɥɹɯ ɢ ɬɪɚɤɬɨɪɚɯ ɫɨɟɞɢɧɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɢ 

ɜɵɩɪɹɦɢɬɟɥɟɣ ɫ ɨɫɬɚɥɶɧɨɣ ɫɯɟɦɨɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɪɨɜɨɞɚɦɢ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɨɜɨɞɚ ɞɨɥɠɧɵ ɜɵɞɟɪɠɢɜɚɬɶ ɭɫɢɥɟɧɧɭɸ 

ɜɢɛɪɚɰɢɸ, ɚ ɬɚɤɠɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɧɢɯ ɛɟɧɡɢɧɚ, ɦɚɫɥɚ, ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, 

ɩɟɪɟɦɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ. 

ɇɚ ɫɩɟɰɢɚɥɶɧɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɦɨɧɬɚɠ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬ 

ɷɤɪɚɧɢɪɨɜɚɧɧɵɦ ɩɪɨɜɨɞɨɦ, ɭ ɤɨɬɨɪɨɝɨ ɥɚɤɢɪɨɜɚɧɧɚɹ ɢɡɨɥɹɰɢɹ ɩɨɤɪɵɬɚ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɩɥɟɬɤɨɣ ɢɡ ɬɨɧɤɨɣ ɦɟɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɫɥɭɠɚɳɟɣ ɷɤɪɚɧɨɦ ɨɬ 

ɪɚɞɢɨɩɨɦɟɯ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ 

ɚɜɬɨɦɨɛɢɥɹɯ ɢ ɬɪɚɤɬɨɪɚɯ ɫɥɟɞɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɧɚɞɟɠɧɨɫɬɶ 

ɤɪɟɩɥɟɧɢɹ ɩɭɱɤɨɜ ɩɪɨɜɨɞɨɜ ɫɤɨɛɚɦɢ, ɚ ɬɚɤɠɟ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ ɩɪɨɜɨɞɨɜ. 

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ 

ɢɫɩɪɚɜɧɨ ɞɨ 100 000 ɤɦ ɩɪɨɛɟɝɚ; ɩɨɷɬɨɦɭ ɟɫɥɢ ɩɪɢ ɌɈ-2, ɬ. ɟ. ɱɟɪɟɡ 

25000…30000 ɤɦ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ, ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɨɪɦɚɥɶɧɭɸ ɡɚɪɹɞɤɭ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɬɨ ɫɧɢɦɚɬɶ ɢ ɪɚɡɛɢɪɚɬɶ 

ɝɟɧɟɪɚɬɨɪ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ ɧɟ ɫɥɟɞɭɟɬ. 

Ɍɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɩɨɥɚɞɨɤ ɜ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɫɦɨɬɪɟɬɶ ɜ ɝɟɧɟɪɚɬɨɪɟ ɫɨɫɬɨɹɧɢɟ ɳɟɬɨɤ, 

ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ ɢ ɳɟɬɨɱɧɵɯ ɩɪɭɠɢɧ. ɓɟɬɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɬɭ ɧɟ 

ɦɟɧɟɟ 8 ɦɦ (ɨɬ ɦɟɫɬɚ ɩɪɢɥɟɝɚɧɢɹ ɩɪɭɠɢɧɵ ɞɨ ɨɫɧɨɜɚɧɢɹ ɳɟɬɤɢ) ɢ ɫɜɨɛɨɞɧɨ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɤɚɧɚɥɟ ɳɟɬɤɨɞɟɪɠɚɬɟɥɹ; ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ 
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ɞɨɥɠɧɚ ɛɵɬɶ ɱɢɫɬɨɣ. Ⱦɥɹ ɬɚɤɨɝɨ ɨɫɦɨɬɪɚ ɞɨɫɬɚɬɨɱɧɨ ɨɬɜɟɪɧɭɬɶ ɜɢɧɬɵ 

ɳɟɬɤɨɞɟɪɠɚɬɟɥɹ ɢ ɫɧɹɬɶ ɟɝɨ ɫ ɤɪɵɲɤɢ ɝɟɧɟɪɚɬɨɪɚ. 

ȼ ɨɬɜɟɪɫɬɢɢ, ɜ ɤɨɬɨɪɨɟ ɛɵɥ ɜɫɬɚɜɥɟɧ ɜɵɧɭɬɵɣ ɳɟɬɤɨɞɟɪɠɚɬɟɥɶ, 

ɯɨɪɨɲɨ ɜɢɞɧɵ ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ. 

ȼ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɟ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫɥɟɞɭɟɬ ɨɫɦɨɬɪɟɬɶ ɤɨɧɬɚɤɬɵ 

ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɪɟɥɟ ɡɚɳɢɬɵ. Ʉɨɧɬɚɤɬɵ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɢ 

ɪɟɥɟ ɡɚɳɢɬɵ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɢɡɧɚɲɢɜɚɸɬɫɹ ɢ ɩɨɷɬɨɦɭ ɧɟ 

ɧɭɠɞɚɸɬɫɹ ɜ ɡɚɱɢɫɬɤɟ. ȼ ɫɥɭɱɚɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢɯ ɫɥɟɞɭɟɬ ɩɪɨɦɵɬɶ ɱɢɫɬɵɦ 

ɛɟɧɡɢɧɨɦ ɢɥɢ ɫɩɢɪɬɨɦ ɢ ɩɪɨɬɟɪɟɬɶ ɩɥɨɬɧɨɣ ɬɤɚɧɶɸ ɢɥɢ ɥɭɱɲɟ ɜɫɟɝɨ 

ɤɚɩɪɨɧɨɜɨɣ ɥɟɧɬɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɫɧɹɬɶ ɤɪɵɲɤɭ ɫ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɨɦɵɜɤɚ ɤɨɧɬɚɤɬɨɜ ɩɪɢ ɩɥɚɧɨɜɵɯ ɪɟɦɨɧɬɚɯ ɚɜɬɨɦɨɛɢɥɹ. 

ɉɪɨɦɵɜɤɭ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɬɚɤɠɟ ɤɚɩɪɨɧɨɜɨɣ ɥɟɧɬɨɣ, ɫɦɨɱɟɧɧɨɣ ɫɩɢɪɬɨɦ 

ɢɥɢ 20%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɥɢɦɨɧɧɨɣ ɤɢɫɥɨɬɵ. 

Ƚɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ 

ɬɨɥɶɤɨ ɜ ɫɯɟɦɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɫ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɤɥɟɦɦɵ 

«—» ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɧɚ«ɦɚɫɫɭ». 

Ɉɲɢɛɨɱɧɨɟ ɜɤɥɸɱɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɱɟɪɟɡ ɤɥɟɦɦɭ « + » ɧɚ 

«ɦɚɫɫɭ» ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɚɡɭ ɜ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ. 

ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɩɪɨɜɨɞɨɜ ɤ ɜɵɜɨɞɚɦ ɝɟɧɟɪɚɬɨɪɚ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɢ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɬɨɱɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɚɪɤɢɪɨɜɤɨɣ, 

ɭɤɚɡɚɧɧɨɣ ɧɚ ɤɥɟɦɦɚɯ ɝɟɧɟɪɚɬɨɪɚ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ, ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

ɇɚ ɚɜɬɨɦɨɛɢɥɹɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɝɟɧɟɪɚɬɨɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɡɚɩɪɟɳɚɟɬɫɹ ɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ 

«ɩɥɸɫɨɜɨɦ» ɩɪɨɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ , ɬɚɤ ɤɚɤ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɧɚ 

ɜɵɩɪɹɦɢɬɟɥɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɩɚɫɧɨɝɨ ɞɥɹ ɜɟɧɬɢɥɟɣ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɬɚɤɠɟ ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɢ ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ ɩɭɬɟɦ 

«ɩɪɨɡɜɚɧɢɜɚɧɢɹ» ɦɟɝɝɟɪɨɦ ɥɢɛɨ ɩɨɫɪɟɞɫɬɜɨɦ ɥɚɦɩɵ, ɩɢɬɚɟɦɨɣ ɧɚɩɪɹɠɟɧɢɟɦ 

ɛɨɥɶɲɟ 36 ɜ. ȿɫɥɢ ɩɪɨɜɟɪɤɚ ɢɡɨɥɹɰɢɢ ɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɚ, ɬɨ ɝɟɧɟɪɚɬɨɪ ɢ 

ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ ɫɥɟɞɭɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɤɥɸɱɢɬɶ. 
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Ɉɫɨɛɟɧɧɨ ɨɩɚɫɧɵɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɹɜɥɹɟɬɫɹ ɞɚɠɟ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ ɡɚɦɵɤɚɧɢɟ ɤɥɟɦɦ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɟɥɟ - ɪɟɝɭɥɹɬɨɪɚ ɧɚ ɦɚɫɫɭ , 

ɤɚɤ ɷɬɨ ɩɪɢɜɵɤɥɢ ɞɟɥɚɬɶ ɭ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɟɝɨ 

ɢɫɩɪɚɜɧɨɫɬɢ «ɧɚ ɢɫɤɪɭ». ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɝɭɬ ɨɬɤɚɡɚɬɶ ɜ ɪɚɛɨɬɟ ɜɟɧɬɢɥɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ. 

ɉɟɪɟɞ ɜɵɟɡɞɨɦ, ɩɨɫɥɟ ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ ɫɬɚɪɬɟɪɨɦ, ɧɚ ɫɪɟɞɧɢɯ ɨɛɨɪɨɬɚɯ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪ ɞɨɥɠɟɧ ɞɚɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɡɚɪɹɞɧɵɣ 

ɬɨɤ. ȿɫɥɢ ɫɬɪɟɥɤɚ ɚɦɩɟɪɦɟɬɪɚ ɩɪɢ ɷɬɨɦ ɫɬɨɢɬ ɭ ɧɭɥɹ ɢɥɢ ɩɨɤɚɡɵɜɚɟɬ 

ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɡɚɪɹɞɧɵɣ ɬɨɤ, ɧɟ ɫɥɟɞɭɟɬ ɫɪɚɡɭ ɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɢɥɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ, ɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ 

ɜɟɥɢɱɢɧɭ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȿɫɥɢ ɪɟɝɭɥɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟ 

ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɡɚɞɚɧɧɵɟ ɩɪɟɞɟɥɵ, ɪɟɝɭɥɹɬɨɪ ɫɥɟɞɭɟɬ ɩɨɞɪɟɝɭɥɢɪɨɜɚɬɶ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɤɥɟɦɦɨɣ «+» 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɦɚɫɫɨɣ. ɉɪɟɜɵɲɟɧɢɟ ɷɬɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 1,5 ɜ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɢɹ, ɡɚɦɟɪɟɧɧɨɝɨ ɧɚ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɟ, ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɟɬɢ, ɛɨɥɶɲɨɟ ɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɛɨɥɬɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɹɯ ɢɡ-ɡɚ ɫɥɚɛɨɣ ɡɚɬɹɠɤɢ ɤɥɟɦɦ ɢɥɢ ɛɨɥɶɲɨɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɧɚ ɜɤɥɸɱɚɬɟɥɟ ɡɚɠɢɝɚɧɢɹ. 

ɉɨɞɪɟɝɭɥɢɪɨɜɤɭ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɬɨɝɞɚ, ɤɨɝɞɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɧɟɞɨɡɚɪɹɞ 

ɛɚɬɚɪɟɢ, ɜɵɹɜɢɜɲɢɣɫɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɢɫɩɪɚɜɧɨɣ ɫɢɫɬɟɦɟ ɩɭɫɤɚ 

ɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɡɚɬɪɭɞɧɟɧ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ 

ɪɟɝɭɥɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɩɨɜɵɫɢɬɶ ɟɝɨ ɜɟɥɢɱɢɧɭ ɧɚ 0,3…0,5 ȼ. ȿɫɥɢ, 

ɧɚɨɛɨɪɨɬ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɟɪɟɡɚɪɹɞ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɜɵɪɚɠɚɸɳɢɣɫɹ ɜ ɢɧɬɟɧɫɢɜɧɨɦ ɜɵɤɢɩɚɧɢɢ 

ɷɥɟɤɬɪɨɥɢɬɚ, ɬɪɟɛɭɟɬɫɹ ɫɧɢɡɢɬɶ ɜɟɥɢɱɢɧɭ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 

0,3—0,4 ȼ. ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɚɣɨɧɚɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɢɥɢ 

ɧɚ ɘɝɟ, ɪɟɝɭɥɢɪɨɜɤɭ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɦɟɧɹɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɭɯɨɞɚ ɡɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ. 
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Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɜɟɪɤɭ ɢ ɪɟɝɭɥɢɪɨɜɤɭ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɊɊ362 ɧɚ 

ɚɜɬɨɦɨɛɢɥɟ. 

Ʉɪɵɲɤɭ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɨɫɬɨɪɨɠɧɨ ɫɧɢɦɚɸɬ, ɱɬɨɛɵ ɧɟ ɩɨɜɪɟɞɢɬɶ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɷɥɟɦɟɧɬɵ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɤɪɵɲɤɢ. Ɋɟɡɢɧɨɜɭɸ ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɩɪɨɤɥɚɞɤɭ ɫɧɢɦɚɬɶ ɫ ɨɫɧɨɜɚɧɢɹ ɧɟ 

ɫɥɟɞɭɟɬ. Ⱦɚɥɟɟ ɩɭɫɤɚɸɬ ɞɜɢɝɚɬɟɥɶ. ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ 

ɞɨɜɨɞɹɬ ɞɨ 1300…2000 ɦɢɧ-1 ɢ ɩɨɫɥɟ 10-ɦɢɧɭɬɧɨɣ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɪɟɨɫɬɚɬɨɦ ɧɚɝɪɭɡɤɭ ɝɟɧɟɪɚɬɨɪɚ 14 Ⱥ ɢɥɢ ɜɤɥɸɱɚɸɬ ɮɚɪɵ ɢ 

ɡɚɞɧɢɟ ɮɨɧɚɪɢ ɢ ɜɵɩɨɥɧɹɸɬ ɩɨɞɪɟɝɭɥɢɪɨɜɤɭ ɫɩɟɰɢɚɥɶɧɵɦ ɤɥɸɱɨɦ. 

ɉɥɚɜɧɵɦ ɩɨɜɨɪɨɬɨɦ ɤɥɸɱɚ ɫɥɟɝɤɚ ɢɡɝɢɛɚɸɬ ɤɪɨɧɲɬɟɣɧ ɩɪɭɠɢɧɵ ɢ ɬɟɦ 

ɫɚɦɵɦ ɢɡɦɟɧɹɸɬ ɟɟ ɧɚɬɹɠɟɧɢɟ ɞɨ ɩɨɥɨɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɥɶɬɦɟɬɪ ɛɭɞɟɬ 

ɩɨɤɚɡɵɜɚɬɶ ɡɚɞɚɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. ɉɨɫɥɟ ɪɟɝɭɥɢɪɨɜɤɢ ɨɫɬɚɧɚɜɥɢɜɚɸɬ 

ɞɜɢɝɚɬɟɥɶ, ɨɫɬɨɪɨɠɧɨ ɧɚɞɟɜɚɸɬ ɤɪɵɲɤɭ ɢ ɡɚɤɪɟɩɥɹɸɬ ɟɟ ɜɢɧɬɚɦɢ. ɉɨɬɨɦ 

ɟɳɟ ɪɚɡ ɩɪɨɜɟɪɹɸɬ ɪɟɝɭɥɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɡɚɤɪɵɬɨɣ ɤɪɵɲɤɟ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɚ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɤɢ ɤɨɧɬɚɤɬɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɨɝɨ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ 

ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɨɪɩɭɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɟɥɟ ɢ ɩɪɭɠɢɧɵ ɧɚɯɨɞɹɬɫɹ ɩɨɞ 

ɧɚɩɪɹɠɟɧɢɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ; ɩɨɷɬɨɦɭ ɩɪɢ 

ɩɨɥɶɡɨɜɚɧɢɢ ɩɥɨɫɤɨɝɭɛɰɚɦɢ ɫɥɭɱɚɣɧɨɟ ɤɚɫɚɧɢɟ ɩɥɨɫɤɨɝɭɛɰɚɦɢ ɤɨɪɩɭɫɚ 

ɜɵɡɨɜɟɬ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɜ ɪɚɛɨɬɟ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɚ. 

Ʉɪɨɦɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɸɬ ɧɚ ɚɜɬɨɦɨɛɢɥɟ, 

ɫɭɳɟɫɬɜɭɟɬ ɤɨɦɩɥɟɤɫ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɦɚɫɬɟɪɫɤɨɣ. 

ɏɚɪɚɤɬɟɪ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜɫɟɣ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɚɜɬɨɦɨɛɢɥɟ, ɩɨɫɥɟ ɱɟɝɨ ɢɡɞɟɥɢɹ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɪɟɦɨɧɬ ɜ 

ɦɚɫɬɟɪɫɤɭɸ. 

ȼ ɦɚɫɬɟɪɫɤɨɣ ɢɦɟɸɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɛɨɪɵ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɪɚɡɛɨɪɤɢ ɢ ɨɛɨɪɤɢ ɢɡɞɟɥɢɣ ɢ ɢɯ ɪɟɝɭɥɢɪɨɜɤɢ. 
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1.3 Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɛɨɪɵ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɪɟɦɨɧɬɚ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜɵɩɨɥɧɹɸɬ ɧɚ ɨɛɵɱɧɨɦ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɨɦ ɜɟɪɫɬɚɤɟ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɦ ɞɥɹ ɪɟɦɨɧɬɚ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɢɫ. 

1.6). 

ɇɚ ɤɪɵɲɤɟ ɜɟɪɫɬɚɤɚ, ɩɨɤɪɵɬɨɣ ɝɟɬɢɧɚɤɫɨɦ, ɬɟɤɫɬɨɥɢɬɨɦ ɢɥɢ 

ɥɢɧɨɥɟɭɦɨɦ, ɪɚɫɩɨɥɨɠɟɧ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɳɢɬ 4, ɧɚ ɤɨɬɨɪɨɦ 

ɫɦɨɧɬɢɪɨɜɚɧɵ: ɚɦɩɟɪɦɟɬɪ 6 ɫɨ ɲɤɚɥɨɣ 0—30 Ⱥ, ɜɨɥɶɬɦɟɬɪ 5 ɫɨ ɲɤɚɥɨɣ 

0…550 ɜ, ɞɜɚ ɩɨɧɢɠɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɢɩɚ ɈɋɈ—0,25, ɜɤɥɸɱɟɧɧɵɯ 

ɩɚɪɚɥɥɟɥɶɧɨ, ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ 0,5 ɤȼɬ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɫɢɝɧɚɥɶɧɚɹ ɢ 

ɡɚɳɢɬɧɚɹ ɚɩɩɚɪɚɬɭɪɚ. ɉɪɢ ɩɨɦɨɳɢ ɷɬɢɯ ɩɪɢɛɨɪɨɜ ɩɪɨɜɟɪɹɸɬ ɢɡɨɥɹɰɢɸ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɢ 550 ɜ, ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɚɹɥɶɧɢɤɚ ɢ ɞɪ. 

Ʉɚɪɤɚɫ ɜɟɪɫɬɚɤɚ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɭɝɨɥɤɨɜɨɣ ɫɬɚɥɢ. ȼɟɪɫɬɚɤ ɢɦɟɟɬ ɹɳɢɤɢ 

ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. ɋɛɨɤɭ 

ɜɟɪɫɬɚɤɚ ɢɦɟɟɬɫɹ ɩɨɞɫɬɚɜɤɚ 10 ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɚ ɢ 

ɜɟɧɬɢɥɟɣ. 

Ⱦɥɹ ɪɟɦɨɧɬɚ ɝɟɧɟɪɚɬɨɪɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɫɚɪɧɵɟ 

ɬɢɫɤɢ 3, ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ 7, ɩɪɟɫɫ 9 ɢ ɪɚɡɥɢɱɧɵɟ ɩɪɢɛɨɪɵ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɫɜɟɱɟɣ ɢ ɚɩɩɚɪɚɬɨɜ ɡɚɠɢɝɚɧɢɹ ɧɚ ɫɬɟɧɞɟ ɫɦɨɧɬɢɪɨɜɚɧɵ: 

ɤɨɦɩɪɟɫɫɨɪ 1, ɚɩɩɚɪɚɬ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɜɟɱɟɣ 2 ɢ ɧɚɦɚɝɧɢɱɢɜɚɸɳɢɣ ɚɩɩɚɪɚɬ 8 

ɞɥɹ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɦɚɝɧɢɬɨɜ ɦɚɝɧɟɬɨ. 

ɉɨɪɬɚɬɢɜɧɵɣ ɞɟɮɟɤɬɨɫɤɨɩ ɉȾɈ-1 ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɠɜɢɬɤɨɜɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɤɚɬɭɲɤɚɯ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɤɥɚɞɤɢ ɤɚɬɭɲɟɤ. 
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Ⱦɟɮɟɤɬɨɫɤɨɩ ɉȾɈ-1 ɪɚɫɫɱɢɬɚɧ ɧɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ ɧɟ ɛɨɥɟɟ 3 

ɦɢɧ. ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɬɚɤɬɵ ɩɪɟɪɵɜɚɬɟɥɹ ɢɡɧɚɲɢɜɚɸɬɫɹ ɢ ɢɯ 

ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɱɢɫɬɢɬɶ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ. 

 

Ɋɢɫɭɧɨɤ 1.6 – ȼɟɪɫɬɚɤ ɞɥɹ ɪɟɦɨɧɬɚ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɗɥɟɤɬɪɨɧɧɵɣ ɨɫɰɢɥɥɨɝɪɚɮ ɗɈ-7 ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɚɬɶ ɤɪɢɜɵɟ 

ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɫ ɩɪɢɛɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɪɢɬɶ: ɜɨɡɦɨɠɧɨɫɬɶ ɩɥɚɜɧɨɝɨ ɜɪɚɳɟɧɢɹ ɢ ɧɚɞɟɠɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɪɭɱɟɤ 

ɭɩɪɚɜɥɟɧɢɹ, ɜɪɚɳɚɹ ɤɚɠɞɭɸ ɪɭɱɤɭ ɜɥɟɜɨ ɢ ɜɩɪɚɜɨ ɞɨ ɭɩɨɪɚ; ɧɚɞɟɠɧɨɫɬɶ 

ɮɢɤɫɚɰɢɢ ɩɨɥɨɠɟɧɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ, ɬ. ɟ. ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɥɨɠɟɧɢɹ 

ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɢɦɟɸɳɟɦɭɫɹ ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ. 

ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɡɚɞɧɟɣ ɫɬɟɧɤɟ ɩɪɢɛɨɪɚ, ɢ ɟɝɨ ɩɨɥɨɠɟɧɢɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɢɮɪɨɣ, ɩɨɹɜɥɹɸɳɟɣɫɹ ɜ ɨɤɨɲɤɟ ɤɪɵɲɤɢ. ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ 

ɜɤɥɸɱɢɬɶ ɩɪɢɛɨɪ ɜ ɫɟɬɶ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 115 ɢɥɢ 127 ȼ, ɫɥɟɞɭɟɬ ɨɬɜɢɧɬɢɬɶ 
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ɜɢɧɬɵ, ɭɞɟɪɠɢɜɚɸɳɢɟ ɤɪɭɝɥɭɸ ɤɪɵɲɤɭ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 

ɤɨɠɭɯɟ ɢ ɫɧɹɬɶ ɟɟ. Ɂɚɬɟɦ ɜɵɬɚɳɢɬɶ ɤɨɥɨɞɤɭ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɢ ɫɧɨɜɚ ɜɫɬɚɜɢɬɶ 

ɜɜɟɪɯ ɱɢɫɥɨɦ, ɭɤɚɡɵɜɚɸɳɢɦ ɧɭɠɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɫɥɟɞɹ ɡɚ ɩɪɚɜɢɥɶɧɨɫɬɶɸ 

ɩɨɫɬɚɧɨɜɤɢ ɩɨ ɩɨɥɨɠɟɧɢɸ ɤɥɸɱɚ ɤɨɥɨɞɤɢ ɢ ɜɵɪɟɡɚ ɜ ɥɚɦɩɨɜɨɣ ɩɚɧɟɥɢ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɤɪɵɲɤɭ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɦɟɫɬɨ. 

ɉɟɪɟɤɥɸɱɚɬɶ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ɧɚ ɫɟɬɢ ɲɧɭɪɟ ɩɢɬɚɧɢɹ. 

ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɬɚɜɢɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɫɢɥɭ ɬɨɤɚ: ɩɪɢ 220 ȼ — 1Ⱥ; ɩɪɢ 127 ɢɥɢ 115 ȼ— 1,5 Ⱥ. 

ɍ ɢɫɩɪɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɮɚɡɧɵɟ ɬɨɤɢ ɪɚɜɧɵ ɦɟɠɞɭ 

ɫɨɛɨɣ ɢ ɝɟɧɟɪɚɬɨɪ ɪɚɛɨɬɚɟɬ ɜ ɫɢɦɦɟɬɪɢɱɧɨɦ ɪɟɠɢɦɟ. ɉɪɢ ɩɪɨɛɨɟ ɢɥɢ ɨɛɪɵɜɟ 

ɨɞɧɨɝɨ ɜɟɧɬɢɥɹ ɝɟɧɟɪɚɬɨɪ ɩɟɪɟɯɨɞɢɬ ɜ ɧɟɫɢɦɦɟɬɪɢɱɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ, ɢ 

ɧɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɱɢɧɭ ɩɨɜɵɲɟɧɢɹ ɧɚɱɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ 

ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɨɜɟɪɹɸɬ ɮɨɪɦɭ ɤɪɢɜɨɣ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ 

ɩɨɦɨɳɢ ɨɫɰɢɥɥɨɝɪɚɮɚ ɗɈ-7. 

Ƚɟɧɟɪɚɬɨɪ ɩɨɞɤɥɸɱɚɸɬ ɤ ɨɫɰɢɥɥɨɝɪɚɮɭ ɢ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 

ɪɨɬɨɪɚ 1500— 2000 ɦɢɧ-1 ɛɟɡ ɧɚɝɪɭɡɤɢ ɧɚɛɥɸɞɚɸɬ ɮɨɪɦɭ ɤɪɢɜɨɣ 

ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɪɨɛɨɹ ɢɥɢ ɨɛɪɵɜɚ ɜɟɧɬɢɥɹ ɝɟɧɟɪɚɬɨɪ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɨɛɪɚɬɶ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɤɪɵɲɤɭ ɫ ɜɟɧɬɢɥɹɦɢ, ɩɪɨɜɟɪɹɹ ɨɬɞɟɥɶɧɨ ɭ ɤɚɠɞɨɝɨ 

ɜɟɧɬɢɥɹ ɟɝɨ ɩɪɹɦɭɸ ɢ ɨɛɪɚɬɧɭɸ ɩɪɨɜɨɞɢɦɨɫɬɶ. 

ȼɨɥɶɬɚɦɩɟɪɦɟɬɪ ɇɂɂAT Ʌɗ-1. ɗɬɢɦ ɩɪɢɛɨɪɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɚɜɬɨɦɨɛɢɥɟ ɩɪɨɜɟɪɹɸɬ: ɧɚɱɚɥɶɧɵɟ ɨɛɨɪɨɬɵ ɨɬɞɚɱɢ ɝɟɧɟɪɚɬɨɪɚ ɛɟɡ ɧɚɝɪɭɡɤɢ ɢ 

ɫ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɨɣ; ɧɚɩɪɹɠɟɧɢɟ, ɩɨɞɞɟɪɠɢɜɚɟɦɨɟ ɪɟɝɭɥɹɬɨɪɨɦ; ɪɚɛɨɬɭ 

ɨɝɪɚɧɢɱɢɬɟɥɹ ɬɨɤɚ; ɫɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ɉɪɢɛɨɪ ɫɦɨɧɬɢɪɨɜɚɧ ɜ ɹɳɢɤɟ ɫɨ ɫɴɟɦɧɨɣ ɤɪɵɲɤɨɣ. ɇɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ 

ɩɪɢɛɨɪɚ , ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɚɡɦɟɳɚɸɬɫɹ 

ɩɪɢɛɨɪɵ, ɪɭɱɤɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɵɜɨɞɧɵɟ ɤɥɟɦɦɵ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɜɨɥɶɬɦɟɬɪɚ ɤ ɩɪɨɜɟɪɹɟɦɨɣ ɫɯɟɦɟ. ɒɤɚɥɭ ɜɨɥɶɬɦɟɬɪɚ 0…2ȼ ɜɤɥɸɱɚɸɬ 
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ɤɧɨɩɤɨɣ. ȼ ɚɦɩɟɪɦɟɬɪɟ ɩɨɥɶɡɭɸɬɫɹ ɲɤɚɥɨɣ 0…50 Ⱥ ɩɪɢ ɪɚɛɨɬɟ ɫ ɜɧɭɬɪɟɧɧɢɦ 

ɲɭɧɬɨɦ, ɩɪɢɥɚɝɚɟɦɵɦ ɤ ɩɪɢɛɨɪɭ. 

ɉɪɢɛɨɪ ɇɂɂ AT ɗ-5  ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɹɬɶ ɝɟɧɟɪɚɬɨɪɵ, ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɵ ɢ ɞɪɭɝɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɚɜɬɨɦɨɛɢɥɟ. 

ɉɪɢɛɨɪ ɫɦɨɧɬɢɪɨɜɚɧ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɹɳɢɤɟ ɫɨ ɫɴɟɦɧɨɣ ɤɪɵɲɤɨɣ. 

ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ  ɪɚɫɩɨɥɨɠɟɧɵ ɩɪɢɛɨɪɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɠɢɦɵ. ȼ 

ɱɢɫɥɨ ɩɪɢɛɨɪɨɜ ɜɯɨɞɹɬ: ɜɨɥɶɬɦɟɬɪ  ɬɢɩɚ Ɇ-4200 ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ 1,5 ɫ ɬɪɟɦɹ 

ɩɪɟɞɟɥɚɦɢ ɢɡɦɟɪɟɧɢɣ: 0…2 ȼ; 0…10 ȼ; 0…20 ȼ; ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɜɨɥɶɬɦɟɬɪɚ; 

ɚɦɩɟɪɦɟɬɪ ɬɢɩɚ Ɇ-4200 ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ 2,5 ɫ ɞɜɭɦɹ ɩɪɟɞɟɥɚɦɢ ɢɡɦɟɪɟɧɢɣ 

0,50 Ⱥ ɢ 0…1000 Ⱥ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɫɥɭɠɢɬ ɬɚɯɨɦɟɬɪ 

ɗɥɟɤɬɪɨɢɦɩɭɥɶɫɧɨɝɨ ɬɢɩɚ. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ 

ɷɥɟɤɬɪɨɬɚɯɨɦɟɬɪɚ ɩɪɢɦɟɧɟɧ ɦɢɤɪɨɚɦɩɟɪɦɟɬɪ ɬɢɩɚ Ɇ4207-Ʌ ɫ ɝɪɚɞɭɢɪɨɜɤɨɣ 

ɲɤɚɥɵ ɨɬ 0 ɞɨ 5000 ɦɢɧ-1 ɞɥɹ ɲɟɫɬɢɰɢɥɢɧɞɪɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɨɬ 0 ɞɨ 7500  

ɦɢɧ-1 ɞɥɹ ɱɟɬɵɪɟɯɰɢɥɢɧɞɪɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ  ɢ ɪɭɱɤɨɣ  ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɨɞɚ ɩɪɨɜɟɪɨɤ ɩɪɢɛɨɪ ɩɟɪɟɤɥɸɱɚɸɬ ɫɟɥɟɤɬɨɪɧɵɦ 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ, ɢɦɟɸɳɢɦ ɱɟɬɵɪɟ ɩɨɥɨɠɟɧɢɹ: ɩɟɪɜɨɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 

ɝɟɧɟɪɚɬɨɪɨɜ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ, ɫɬɚɪɬɟɪɨɜ, ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɰɟɩɟɣ 

ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɬɚɤɬɨɜ ɩɪɟɪɵɜɚɬɟɥɹ; ɜɬɨɪɨɟ — ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɭɝɥɚ ɡɚɦɤɧɭɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɬɚɤɬɨɜ ɩɪɟɪɵɜɚɬɟɥɹ; ɬɪɟɬɶɟ — ɞɥɹ 

ɩɪɨɜɟɪɤɢ ɤɨɧɞɟɧɫɚɬɨɪɨɜ; ɱɟɬɜɟɪɬɨɟ — ɞɥɹ ɩɪɨɜɟɪɤɢ ɤɚɬɭɲɟɤ ɡɚɠɢɝɚɧɢɹ. 

ɇɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɨɟɞɢɧɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ 

ɪɟɨɫɬɚɬɨɜ: ɩɨɥɡɭɧɤɨɜɨɝɨ, ɜɤɥɸɱɚɟɦɨɝɨ ɞɜɢɠɤɨɦ ɧɚ ɫɢɥɭ ɬɨɤɚ ɨɬ 5 ɞɨ 10 Ⱥ ɢ 

ɫɬɭɩɟɧɱɚɬɨɝɨ (ɦɚɝɚɡɢɧ ɫɨɩɪɨɬɢɜɥɟɧɢɣ), ɜɤɥɸɱɚɟɦɨɝɨ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɤɥɟɦɦɚɦɢ 1 ɧɚ ɫɢɥɭ ɬɨɤɚ 5, 10, 20 ɢ 40 Ⱥ. 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɨɫɬɚɬ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧ ɩɪɢ ɩɨɦɨɳɢ ɤɥɟɦɦɵ, 

ɩɨɜɨɪɨɬɨɦ ɟɟ ɧɚ ɨɞɢɧ-ɞɜɚ ɨɛɨɪɨɬɚ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ. Ʉɥɟɦɦɚ ɫɥɭɠɢɬ 

ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ ɤ ɦɚɫɫɟ ɚɜɬɨɦɨɛɢɥɹ. ɉɨɥɹɪɧɨɫɬɶ ɦɚɫɫɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ.  
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ɋɬɟɧɞ ɦɨɞɟɥɢ 532. ɋɬɟɧɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɪɤɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɢ 

ɬɪɚɤɬɨɪɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ ɞɨ 2000 ȼɬ ɧɚɩɪɹɠɟɧɢɟɦ 12 ɢ 24 ȼ, 

ɩɪɨɜɟɪɤɢ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ ɤ ɧɢɦ ɢ ɞɪɭɝɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɞɨ 200 Ɉɦ ɢ 

ɢɫɩɵɬɚɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢɡɨɥɹɰɢɢ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɟɪɟɦɟɳɟɧɢɹ ɫɬɟɧɞ 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɱɟɬɵɪɟɯ ɨɛɪɟɡɚɧɧɵɯ ɤɚɬɤɚɯ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɟɧɞɚ (ɪɢɫ. 1.7), 

ɪɚɡɞɟɥɟɧɧɨɣ ɧɚ ɞɜɚ ɨɬɫɟɤɚ 1 ɢ 24, ɪɚɫɩɨɥɚɝɚɸɬ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɩɪɢɛɨɪɵ ɢ 

ɞɜɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ 6-ɋɌ-68.  

 

Ɋɢɫɭɧɨɤ 1.7 - ɋɬɟɧɞ ɦɨɞɟɥɢ 532 
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ɉɪɨɜɟɪɹɟɦɵɟ ɝɟɧɟɪɚɬɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɴɟɦɧɵɯ ɩɪɢɡɦɚɯ ɢɥɢ 

ɩɨɞɫɬɚɜɤɚɯ ɢ ɤɪɟɩɹɬ ɧɚ ɫɬɨɥɟ ɫɬɟɧɞɚ ɡɚɠɢɦɧɵɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ 19 ɩɪɢ 

ɩɨɦɨɳɢ ɫɤɨɛɵ ɫ ɡɚɠɢɦɧɵɦ ɜɢɧɬɨɦ ɢ ɤɨɧɰɟɜɨɣ ɩɪɢɡɦɨɣ. ɋɤɨɛɚ ɦɨɠɟɬ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɜɞɨɥɶ ɨɫɢ ɩɪɢɜɨɞɚ ɫɬɟɧɞɚ ɩɨ ɧɚɬɪɚɜɥɹɸɳɢɦ ɫɬɨɥɚ. ɋɧɢɡɭ ɤ 

ɩɥɢɬɟ ɫɬɨɥɚ ɩɪɢɤɪɟɩɥɟɧɚ ɩɢɧɨɥɶ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɜ ɧɚɩɪɚɜɥɹɸɳɟɦ ɨɬɜɟɪɫɬɢɢ 

ɤɨɪɩɭɫɚ. ɉɪɢ ɩɨɦɨɳɢ ɩɨɞɴɟɦɧɨɝɨ ɜɢɧɬɚ 23 ɩɢɧɨɥɶ ɩɟɪɟɦɟɳɚɟɬ ɫɬɨɥ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɥɹ ɫɨɜɦɟɳɟɧɢɹ ɨɫɢ ɩɪɨɜɟɪɹɟɦɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫ 

ɨɫɶɸ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ. Ʉɨɪɩɭɫ ɫɬɨɥɚ ɦɨɠɟɬ ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɧɚ 60° ɜ ɨɛɟ 

ɫɬɨɪɨɧɵ ɢ ɮɢɤɫɢɪɭɟɬɫɹ ɞɜɭɦɹ ɫɬɨɩɨɪɧɵɦɢ ɜɢɧɬɚɦɢ 3. 

Ɋɟɥɟ-ɪɟɝɭɥɹɬɨɪɵ ɩɪɢ ɩɪɨɜɟɪɤɟ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɨɬɤɢɞɧɨɣ ɩɥɨɳɚɞɤɟ ɛ. ɋ 

ɥɟɜɨɣ ɫɬɨɪɨɧɵ ɨɬ ɫɬɨɥɚ ɫɬɟɧɞɚ, ɧɚ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɟ, ɧɚɯɨɞɢɬɫɹ ɤɧɨɩɤɚ 5 

ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɚɧɟɥɶ  ɫ ɤɥɟɦɦɚɦɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɪɭɤɨɹɬɤɚ 2 ɪɟɨɫɬɚɬɚ ɧɚɝɪɭɡɤɢ. ɋ ɩɪɚɜɨɣ 

ɫɬɨɪɨɧɵ ɨɬ ɫɬɨɥɚ ɫɬɟɧɞɚ ɧɚɯɨɞɢɬɫɹ ɩɚɧɟɥɶ 21 ɫ ɤɥɟɦɦɚɦɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɫɬɚɪɬɟɪɨɜ, ɤɧɨɩɤɚ ɜɤɥɸɱɚɬɟɥɹ ɫɬɚɪɬɟɪɚ ɢ ɤɧɨɩɤɢ 22 ɩɟɪɟɤɥɸɱɚɬɟɥɹ 

ɧɚɩɪɹɠɟɧɢɹ 12—24 ɜ. ɇɚ ɧɚɤɥɨɧɧɨɣ ɱɚɫɬɢ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɢ ɫɬɟɧɞɚ ɧɚɯɨɞɹɬɫɹ 

ɩɟɪɟɤɥɸɱɚɬɟɥɢ: 8 ɧɚɝɪɭɡɤɢ, 9 ɜɨɡɛɭɠɞɟɧɢɹ, 17 ɛɚɬɚɪɟɢ ɢ 18 ɩɨɥɹɪɧɨɫɬɢ 

ɦɚɫɫɵ, ɚ ɬɚɤɠɟ ɤɥɟɦɦɨɜɵɟ ɩɚɧɟɥɢ 7 ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɨɜɟɪɹɟɦɵɯ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɨɜ ɢ 20 ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ. 

ɇɚ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ: ɜɨɥɶɬɦɟɬɪ 12, ɨɦɦɟɬɪ- ɬɚɯɨɦɟɬɪ 14, 

ɚɦɩɟɪɦɟɬɪ 15; ɩɟɪɟɤɥɸɱɚɬɟɥɢ: 10 ɜɨɥɶɬɦɟɬɪɚ ɢ 11 ɨɦɦɟɬɪɚ-ɬɚɯɨɦɟɬɪɚ, 

ɩɨɬɟɧɰɢɨɦɟɬɪ ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ 13 ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 16 ɩɪɟɞɟɥɨɜ ɢɡɦɟɪɟɧɢɹ 

ɚɦɩɟɪɦɟɬɪɚ. ȼɚɥ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɦɭɮɬɨɣ ɩɪɨɜɨɞɚ 

ɫɬɟɧɞɚ ɱɟɪɟɡ ɮɥɚɧɟɰ ɫɨ ɫɴɟɦɧɨɣ ɩɟɪɟɯɨɞɧɨɣ ɝɨɥɨɜɤɨɣ, ɤɨɬɨɪɭɸ ɧɚɞɟɜɚɸɬ ɧɚ 

ɝɚɣɤɭ ɲɤɢɜɚ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢ ɩɪɨɜɟɪɤɟ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚ ɫɤɨɪɨɫɬɹɯ ɛɨɥɟɟ 5000 ɨɛ/ɦɢɧ ɢɯ 

ɫɨɟɞɢɧɹɸɬ ɫɨ ɲɤɢɜɨɦ ɫɬɟɧɞɚ ɩɪɢ ɩɨɦɨɳɢ ɤɥɢɧɨɜɨɝɨ ɪɟɦɧɹ, ɜɯɨɞɹɳɟɝɨ ɜ 

ɤɨɦɩɥɟɤɬ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɫɬɟɧɞɚ. 

Ɇɭɮɬɚ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɝɨ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɬɢɩɚ Ⱥ42-2 ɦɨɳɧɨɫɬɶɸ 4,5 ɤɟɬ ɩɪɢ 2870 ɦɢɧ-1. 
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ɉɪɨɜɟɪɤɚ ɝɟɧɟɪɚɬɨɪɚ Ƚ250Ⱥ1 ɧɚ ɫɬɟɧɞɟ 532  ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɬɨɤɚɯ 

ɧɚɝɪɭɡɤɢ, ɪɚɜɧɵɯ 0 ɢ 28 ɚ. Ƚɟɧɟɪɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɢ 

ɫɨɟɞɢɧɹɸɬ ɫ ɜɚɥɨɦ ɩɪɢɜɨɞɚ ɩɪɢ ɩɨɦɨɳɢ ɦɭɮɬɵ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɫɬɪɚɢɜɚɸɬ ɬɚɯɨɦɟɬɪ, ɞɥɹ ɱɟɝɨ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 

ɬɚɯɨɦɟɬɪɚ ɫɬɚɜɹɬ ɜ ɩɨɥɨɠɟɧɢɟ ɍɋɌ 0  ɢ ɫ ɩɨɦɨɳɶɸ ɪɟɨɫɬɚɬɚ ɍɋɌ Ɉ 

ɫɨɜɦɟɳɚɸɬ ɫɬɪɟɥɤɭ ɩɪɢɛɨɪɚ ɫ ɪɢɫɤɨɣ ɧɚ ɲɤɚɥɟ, ɡɚɬɟɦ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 

ɬɚɯɨɦɟɬɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɩɨɥɨɠɟɧɢɟ ɂɁɆ. 

Ƚɟɧɟɪɚɬɨɪ ɩɨɞɤɥɸɱɚɸɬ ɤ ɫɬɟɧɞɭ. Ʉɥɟɦɦɭ ɒ ɝɟɧɟɪɚɬɨɪɚ ɫɨɟɞɢɧɹɸɬ 

ɩɪɨɜɨɞɨɦ ɫ ɤɥɟɦɦɨɣ « + » ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɫɬɟɧɞɟ, 

ɚ ɤɥɟɦɦɭ «—» ɛɚɬɚɪɟɢ ɫɨɟɞɢɧɹɸɬ ɫ Ɇ («ɦɚɫɫɨɣ») ɫɬɟɧɞɚ. Ⱦɥɹ ɡɚɦɟɪɚ ɬɨɤɚ 

ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɰɟɩɶ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɤɥɸɱɚɸɬ ɚɦɩɟɪɦɟɬɪ ɤɥɚɫɫɚ 1,5 

ɫɨ ɲɤɚɥɨɣ ɜ 5Ⱥ. 

Ɋɭɤɨɹɬɤɭ   ɪɟɨɫɬɚɬɚ   ɧɚɝɪɭɡɤɢ ɩɨɜɨɪɚɱɢɜɚɸɬ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ  

ɞɨ  ɭɩɨɪɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ ɧɚɝɪɭɡɤɢ, ɪɚɜɧɨɦɭ ɧɭɥɸ. ȼɤɥɸɱɚɸɬ 

ɞɜɢɝɚɬɟɥɶ ɫɬɟɧɞɚ ɢ ɭɜɟɥɢɱɢɜɚɸɬ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɬɟɯ 

ɩɨɪ, ɩɨɤɚ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɧɟ ɞɨɫɬɢɝɧɟɬ 12,5 ȼ. ɉɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɩɨ ɬɚɯɨɦɟɬɪɭ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɡɚɞɚɧɧɨɝɨ ɜ 

ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

Ⱦɥɹ ɡɚɦɟɪɚ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɩɪɢ ɧɚɝɪɭɡɤɟ 28 Ⱥ ɩɥɚɜɧɨ 

ɩɨɜɨɪɚɱɢɜɚɸɬ ɪɭɤɨɹɬɤɭ ɪɟɨɫɬɚɬɚ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ. ɉɨɜɵɲɚɹ ɫɤɨɪɨɫɬɶ 

ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɨɤ ɧɚɝɪɭɡɤɢ 28 Ⱥ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 12,5 

ȼ. 

ɉɪɢ ɷɬɢɯ ɡɧɚɱɟɧɢɹɯ ɡɚɦɟɪɹɸɬ ɩɨ ɬɚɯɨɦɟɬɪɭ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢ ɢɫɩɪɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 

ɛɨɥɟɟ ɭɤɚɡɚɧɧɨɣ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

ɋɬɟɧɞ ȽȺɊɈ ɦɨɞɟɥɢ 2214. ɇɚ ɷɬɨɦ ɫɬɟɧɞɟ ɦɨɠɧɨ ɩɪɨɜɟɪɹɬɶ ɝɟɧɟɪɚɬɨɪɵ 

ɦɨɳɧɨɫɬɶɸ ɞɨ 500 ȼɬ, ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɵ ɢ ɫɬɚɪɬɟɪɵ. 

ɋɬɟɧɞ (ɪɢɫ. 1.8) ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ, ɨɛɪɵɜ ɰɟɩɢ ɢ ɡɚɦɟɪɹɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ.  
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Ɋɢɫɭɧɨɤ 1.8- ȼɢɞ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɫɬɟɧɞɚ ɦɨɞɟɥɢ 2214 

Ƚɟɧɟɪɚɬɨɪ ɤɪɟɩɹɬ ɭɫɬɪɨɣɫɬɜɚ 22 ɫ ɝɭɛɤɚɦɢ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɲɬɚɧɝɚɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ 

ɫɬɟɧɞɚ. ȼɚɥ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɦɭɮɬɨɣ ɩɪɢɜɨɞɚ 

ɫɬɟɧɞɚ ɱɟɪɟɡ ɮɥɚɧɟɰ ɫɨ ɫɴɟɦɧɨɣ ɩɟɪɟɯɨɞɧɨɣ ɝɨɥɨɜɤɨɣ, ɤɨɬɨɪɚɹ ɧɚɞɟɜɚɟɬɫɹ ɧɚ 

ɝɚɣɤɭ ɲɤɢɜɚ ɝɟɧɟɪɚɬɨɪɚ. Ɇɭɮɬɚ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɱɟɪɟɡ ɪɟɦɟɧɧɭɸ 

ɩɟɪɟɞɚɱɭ ɨɬ ɪɟɜɟɪɫɢɜɧɨɝɨ ɪɟɩɭɥɶɫɢɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɦɨɳɧɨɫɬɶɸ 0,8 

ɤɟɬ ɩɪɢ 1500 ɦɢɧ-1, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɧɭɬɪɢ ɫɬɟɧɞɚ. Ɇɭɮɬɵ ɩɪɢɜɨɞɚ ɢ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢɦɟɸɬ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɲɤɢɜɵ ɩɨɞ ɤɥɢɧɨɜɨɣ ɪɟɦɟɧɶ Ⱥ-

1400. ɇɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɦɭɮɬɚ ɩɪɢɜɨɞɚ ɪɚɡɜɢɜɚɟɬ ɞɨ 5000 ɦɢɧ-1, ɚ ɧɚ ɜɬɨɪɨɣ 

— ɞɨ 10000 ɦɢɧ-1. ɇɚɬɹɠɟɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɪɟɦɧɹ ɪɟɝɭɥɢɪɭɸɬ ɪɨɥɢɤɨɦ, 
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ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɩɪɨɞɨɥɶɧɨɦɭ ɩɚɡɭ ɜ ɤɨɪɩɭɫɟ ɫɬɟɧɞɚ ɢ 

ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɧɚ ɧɟɦ ɝɚɣɤɨɣ ɜ ɧɭɠɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɪɢɜɨɞɚ ɢɡɦɟɧɹɸɬ ɜɪɚɳɟɧɢɟɦ ɪɭɤɨɹɬɤɢ 1, 

ɧɚɯɨɞɹɳɟɣɫɹ ɩɨɞ ɫɬɚɪɬɟɪɧɨɣ ɩɚɧɟɥɶɸ 3. ɗɬɨɣ ɠɟ ɪɭɤɨɹɬɤɨɣ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ 

ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɩɪɢɜɨɞɚ. Ⱦɜɢɝɚɬɟɥɶ ɜɤɥɸɱɚɸɬ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ 24. ȼ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɟɧɞɚ ɢɦɟɸɬɫɹ ɹɳɢɤɢ 25 ɞɥɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ 

ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ 26 ɬɢɩɚ Ɂ-ɋɌ-98, ɤɨɬɨɪɵɟ 

ɫɨɟɞɢɧɹɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

12 ɢɥɢ 6 ɜ. ɋɥɟɜɚ ɨɬ ɡɚɠɢɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫɬɟɧɞɚ, 

ɧɚɯɨɞɢɬɫɹ ɤɥɟɦɦɨɜɚɹ ɩɚɧɟɥɶ 5 ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɫɩɪɚɜɚ— 

ɤɥɟɦɦɨɜɚɹ ɩɚɧɟɥɶ 21 ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ. Ƚɧɟɡɞɚ ɛ ɫɥɭɠɚɬ 

ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɩɪɢ ɩɪɨɜɟɪɤɟ ɪɚɡɥɢɱɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɚ ɝɧɟɡɞɚ 

20— ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɫɨ ɳɭɩɚɦɢ ɩɪɢ ɩɪɨɜɟɪɤɟ ɩɪɨɱɧɨɫɬɢ 

ɢɡɨɥɹɰɢɢ. Ɇɟɠɞɭ ɧɢɦɢ ɧɚɯɨɞɢɬɫɹ ɪɭɱɤɚ ɪɟɨɫɬɚɬɚ 7 ɧɚɝɪɭɡɤɢ. 

ɇɚ ɧɚɤɥɨɧɧɨɣ ɩɚɧɟɥɢ ɫɬɟɧɞɚ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɢɛɨɪɵ: ɜɨɥɶɬɦɟɬɪ 11, 

ɨɦɦɟɬɪ-ɬɚɯɨɦɟɬɪ 14, ɚɦɩɟɪɦɟɬɪ 16, ɭɤɚɡɚɬɟɥɶ 9 ɞɢɧɚɦɨɦɟɬɪɚ; 

ɩɟɪɟɤɥɸɱɚɬɟɥɢ: ɪɟɠɢɦɚ ɩɪɨɜɟɪɤɢ ɝɟɧɟɪɚɬɨɪɚ 8, ɩɪɨɜɟɪɤɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɨɜ 

10, ɩɨɥɹɪɧɨɫɬɢ ɦɚɫɫɵ 19, ɪɨɞɚ ɩɪɨɜɟɪɨɤ 18, ɩɪɟɞɟɥɨɜ ɢɡɦɟɪɟɧɢɹ ɚɦɩɟɪɦɟɬɪɚ 

17, ɜɨɥɶɬɦɟɬɪɚ 12 ɢ ɨɦɦɟɬɪɚ 13. Ɍɚɤɠɟ ɧɚ ɩɚɧɟɥɶ ɩɪɢɛɨɪɨɜ ɜɵɜɟɞɟɧɚ ɪɭɱɤɚ 

ɩɨɬɟɧɰɢɨɦɟɬɪɚ 15 ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ ɩɪɢɛɨɪɚ ɨɦɦɟɬɪ-ɬɚɯɨɦɟɬɪ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ 

ɨɬɤɢɞɧɨɣ ɩɥɢɬɟ. 

 ɉɟɪɟɤɥɸɱɚɬɟɥɢ ɫɬɟɧɞɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ: ɩɟɪɟɤɥɸɱɚɬɟɥɶ 

ɩɨɥɹɪɧɨɫɬɢ ɦɚɫɫɵ «ɦɚɫɫɚ»; ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɜɨɡɛɭɠɞɟɧɢɹ «Ȼɟɡ ɪɟɥɟ-

ɪɟɝɭɥɹɬɨɪɚ»;ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ «12ɜ»; ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɚɦɩɟɪɦɟɬɪɚ 

«20ɚ»; ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ «Ƚɟɧ». 

 Ɋɭɤɨɹɬɤɭ ɪɟɨɫɬɚɬɚ ɧɚɝɪɭɡɤɢ ɩɨɜɨɪɚɱɢɜɚɸɬ ɧɚ 1…1,5 ɨɛɨɪɨɬɚ ɩɨ 

ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ (ɢɡ ɥɟɜɨɝɨ ɤɪɚɣɧɟɝɨ ɩɨɥɨɠɟɧɢɹ). Ⱦɚɥɟɟ ɩɥɚɜɧɨ ɩɨɜɵɲɚɟɬɫɹ 

ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɞɨ 1400…1600 ɦɢɧ-1. ɉɨɫɥɟ ɷɬɨɝɨ 

ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɩɟɪɟɜɨɞɹɬ ɜ ɩɨɥɨɠɟɧɢɟ «Ⱦɜɢɝ», ɚ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɸɬ 
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ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɥɚɜɧɨ ɭɜɟɥɢɱɢɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ ɞɨ 3000 ɦɢɧ-1, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɨɤ ɧɚɝɪɭɡɤɢ ɩɨ ɚɦɩɟɪɦɟɬɪɭ ɫɬɟɧɞɚ 

14Ⱥ ɢ ɨɬɦɟɱɚɸɬ ɩɨɤɚɡɚɧɢɹ ɜɨɥɶɬɦɟɬɪɚ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪ ɪɟɝɭɥɢɪɭɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ 

ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɉɪɨɜɟɪɹɸɬ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 3000 ɦɢɧ-1ɢ ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɨɬ 0 ɞɨ 28 Ⱥ. 

ɇɚ ɫɬɟɧɞɟ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤɠɟ ɲɭɧɬ 2 (ɫɦ. ɪɢɫ. 1.8) ɚɦɩɟɪɦɟɬɪɚ ɧɚ 

1000Ⱥ ɢ ɤɧɨɩɤɚ 4 ɜɤɥɸɱɟɧɢɹ ɫɬɚɪɬɟɪɚ. ɇɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɚɧɟɥɢ ɫɬɟɧɞɚ 

ɫɦɨɧɬɢɪɨɜɚɧ ɩɨɬɟɧɰɢɨɦɟɬɪ 15. 
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2 ɉɊɈȿɄɌɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ  

 
2.1  Ɋɚɫɱɟɬ ɩɪɨɝɪɚɦɦɵ ɪɟɦɨɧɬɚ  

 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ  ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬ ɝɟɧɟɪɚɬɨɪɨɜ, 

ɫɬɚɪɬɟɪɨɜ, ɩɪɟɪɵɜɚɬɟɥɟɣ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ ɬɟɯɧɢɤɢ  ɩɨ 

ɡɚɞɚɧɢɸ ɪɭɤɨɜɨɞɢɬɟɥɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɞɥɟɠɚɳɢɯ  ɪɟɦɨɧɬɭ ɡɚ  ɝɨɞ ni. ɨɩɪɟɞɟɥɹɟɬɫɹ Д  Ж: 

 ni.=Nɚ. Ʉɡ Ʉɜ·Ʉɨɯɜ., (2.1.) 

ɝɞɟ– Nɚ. – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ i-ɨɣ ɦɚɪɤɢ; 

Ʉɨɯɜ. – ɤɨɷɮɮɢɰɢɟɧɬ ɨɯɜɚɬɚ ɚɝɪɟɝɚɬɨɜ i-ɨɣ ɦɚɪɤɢ ɪɟɦɨɧɬɨɦ ; 

 Ʉɜ. – ɩɨɩɪɚɜ. ɤɨɷɮ-ɬ ɤ ɤɨɷɮɮɢɰɢɟɧɬɭ ɨɯɜɚɬɚ ɚɝɪɟɝɚɬɨɜ i-ɨɣ ɦɚɪɤɢ,  ɫ ɭɱɟɬɨɦ 

ɢɯ ɜɨɡɪɚɫɬɚ (ɪɢɫ7.6 Д  Ж); 

Ʉɡ – ɩɨ ɩɨɩɪɚɜ. ɤɨɷɮ-ɬ ɤ ɤɨɷɮɮɢɰɢɟɧɬɭ ɨɯɜɚɬɚ ɚɝɪɟɝɚɬɨɜ i-ɨɣ ɦɚɪɤɢ,  ɫ ɭɱɟɬɨɦ 

ɡɨɧɚɥɶɧɨɫɬɢ  (ɩɨ ɬɚɛɥɢɰɟ ɉ1.12 Ʉɡ =1,05[  ]). 

ɇɚɩɪɢɦɟɪ, ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ ɝɟɧɟɪɚɬɨɪɨɜ  ɞɥɹ ɤɚɩɪɟɦɨɧɬɚ ɢ ɪɟɦɨɧɬɚ 

ɬɟɤɭɳɟɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

  ni.=12000,261,45*1,05=475 ɟɞ. 

Ɉɫɬɚɥɶɧɵɟ ɪɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1. 

  

2.2  Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ  ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ i-ɨɣ ɦɚɪɤɢ ɨɛɴɟɤɬɨɜ ɡɚ ɝɨɞ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: Д   Ж 

  Ɍ= ti ni· Ʉɭɷ, (2.2.) 

ɝɞɟ Ɍ – ɬɪɭɞɨɟɦɤɨɫɬɶ  ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ i-ɨɣ ɦɚɪɤɢ ɨɛɴɟɤɬɨɜ ɡɚ ɝɨɞ, 

ɱɟɥ.ɱ.; 

 ti – ɬɪɭɞɨɺɦɤɨɫɬɶ ɤɚɩɪɟɦɨɧɬɚ ɨɞɧɨɝɨ ɢɡɞɟɥɢɹ, ɱɟɥ.ɱ; 

 Ʉɭɷ– ɩɨɩɪɚɜ.ɤɨɷɮ-ɬ, ɞɥɹ ɭɱɟɬɚ  ɭɫɥɨɜɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧ (ɩɨ 

ɩɪɢɥɨɠɟɧɢɸ ɉ1.36 Д  Ж Ʉɭɷ=1,33); 

 ni – ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ ɚɝɪɟɝɚɬɨɜ i-ɨɣ ɦɚɪɤɢ, ɲɬ. 

   Ɍi =1200*3,8*1,45=2617,25 ɱɟɥ.ɱ; 
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Ɍɚɛɥɢɰɚ 2.1 – Ʉ ɨɩɪɟɞɟɥɟɧɢɸ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢ ɱɢɫɥɚ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɌɈɋɇ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ, ɱɟɥ.ɱ;: 

  ɌɈɋɇ = ΣɌi, (2.3.) 

ɝɞɟ – Ɍi – ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ  ɚɝɪɟɝɚɬɨɜ, ɱɟɥ.ɱ. 

Ɉɛɳɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ: Д   Ж 

  ɌɈȻɓ = ɌɈɋɇ + ɌȾɈɉ, (2.4.) 

ɝɞɟ ɌɈȻɓ – ɨɛɳɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ.ɱ; 

ɌɈɋɇ, ɌȾɈɉ – ɬɪɭɞɨɺɦɤɨɫɬɶ ɨɫɧɨɜɧɵɯ  ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɱɟɥ.ɱ; 

Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ  2.2 . 

Ɍɚɛɥɢɰɚ 2.2 – Ʉ ɪɚɫɱɟɬɭ ɬɪɭɞɨɟɦɤɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ȼɢɞɵ ɪɚɛɨɬ 
% ɨɬ ɨɛɳɟɣ  

ɬɪɭɞɨɟɦɤɨɫɬɢ 
 ɪɟɦɨɧɬɚ 

Ɍɪɭɞ-ɬɶ ɞɨɩ. 
ɪɚɛɨɬ , 
ɱɟɥ.ɱ 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɰɟɯɚ 8 541,66 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɞɟɬɚɥɟɣ 5 338,54 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɪɟɦɨɧɬ  ɨɫɧɚɫɬɤɢ 3 203,1 

ɉɪɨɱɢɟ ɪɚɛɨɬɵ 10 677,08 

ɂɬɨɝɨ 26 1760,38 
Ɍɨɝɞɚ        ɌɈȻɓ =6770,78+1760,38=8531,16 ɱɟɥ.-ɱ. 

Ⱥɝɪɟɝɚɬ 

ɑɢɫɥɨ 
ɚɝɪɟɝɚɬɨɜ  

ɩɨ 
ɡɚɞɚɧɢɸ 

Ʉɨɯɜ Ʉɜ Ʉɡ ni ti 
Ʉɩɪɨ

ɝ 
Ʉɭɷ Ɍi 

Ƚɟɧɟɪɚɬɨɪɵ 

1200 0,26 1,45 1,05 475 3,8 1,45 1 2617,25 

ɋɬɚɪɬɟɪɵ 
1200 0,26 1,5 1,05 491 4,5 1,45 1 3203,77 

ɉɪɟɪɵɜɚɬɟɥɢ -
ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ 500 0,27 1,85 1,05 262 2,5 1,45 1 949,75 

ɂɬɨɝɨ         
6770,78 
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2.3  Ɋɚɫɱɺɬ ɮɨɧɞɨɜ ɜɪɟɦɟɧɢ 

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɜɵɪɚɠɟɧɢɸ [   ]: 

ɫɦt)ɩȾɜ(ȾɤȾɧɎ  ,     (2.5) 

ɝɞɟ Ɏɧ – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ, ɱ; 

tɫɦ – ɜɪɟɦɹ ɫɦɟɧɵ, ɱ. (tɫɦ=8ɱ.). 

 Ⱦɤ – ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, 

Ⱦɜ – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, 

Ⱦɩ -  ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

Ô ( ( ))í 365 105 15 8=1960    ɱɚɫ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɸɬ:  

ɪη)ɫɦt0Ʉɧ(Ɏɞ.ɪ.Ɏ     (2.6) 

ɝɞɟ Ʉ0 –ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɨɬɩɭɫɤɚ; 

ɪ – ɤɨɷɮ-ɬ ɩɨɬɟɪɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

 Ô ( 8)ä.ð. 1960 24 0,88=1532    ɱ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ  ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɸɬ : 

ɫn0ηɧɎɞɨɎ  ,     (2.7) 

ɝɞɟ  nɫ – ɱɢɫɥɨ ɫɦɟɧ; 

 0 – ɤɨɷɮ-ɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢ ɨɞɧɨɫɦɟɧɧɨɣ 

ɪɚɛɨɬɟ  0= 0,97…0,98). 

     ɎȾɈ = 1960*0,97*1 = 1901 ɱ. 
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2.4  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɩɥɨɳɚɞɢ 

Ɉɛɳɢɣ ɬɚɤɬ ɪɟɦɨɧɬɚ ɨɩɪɟɞɟɥɹɸɬ: Д   Ж 

  Ĳ=Ɏɧ / Nɩɪ., (2.8.) 

ɝɞɟ Ĳ – ɨɛɳɢɣ ɬɚɤɬ ɪɟɦɨɧɬɚ, ɱ; 

 Ɏɧ – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ, ɱ; 

 Nɩɪ. – ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɩɪɢɜɟɞɟɧɧɵɯ ɪɟɦɨɧɬɚɯ. 

ɉɨɫɤɨɥɶɤɭ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ ɪɟɦɨɧɬɢɪɭɟɬɫɹ ɚɝɪɟɝɚɬɵ ɪɚɡɧɵɯ ɦɚɪɨɤ, 

ɫɥɟɞɭɟɬ ɩɪɢɜɟɫɬɢ ɜɟɫɶ ɨɛɴɟɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɤ ɨɞɧɨɣ ɦɚɪɤɟ, 

ɩɪɟɨɛɥɚɞɚɸɳɢɣ ɜ ɩɪɨɝɪɚɦɦɟ. 

  Nɩɪ. = ɌɈȻɓ / Ɍɩɪ, (2.9.) 

ɝɞɟ ɌɈȻɓ – ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ.-ɱ; 

 Ɍɩɪ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɫɬɚɪɬɟɪɚ,  ɤ ɤɨɬɨɪɨɣ ɩɪɢɜɨɞɢɬɫɹ ɜɫɹ 

ɩɪɨɝɪɚɦɦɚ, ɱɟɥ.ɱ. 

Nɩɪ=8531,16/6,525=1307,45 ɩɪɢɜ./ɪɟɦ.; 

Ĳ=1960/1307,45=1,49 ɱ. 

 Ɉɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɭɱɺɬɨɦ ɜɪɟɦɟɧɢ ɧ 

ɤɨɧɬɪɨɥɶ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɩɪɨɱɟɟ ɫɨɫɬɚɜɢɬ: Д   Ж 

  t=(1,1…1,15)tɰɢɤ., (2.10.) 

ɝɞɟ t – ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɱ; 

 tɰɢɤ. – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɨɛɴɟɤɬɚ ɜ ɪɟɦɨɧɬɟ, ɱ. 

t=1,155,7= 6,55ɱ, 

ɉɪɢɧɢɦɚɟɦ t=6,55 ɱ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɝɥɚɜɧɵɣ ɩɚɪɚɦɟɬɪ ɩɪɨɢɡɜɨɞɫɬɜɚ – ɮɪɨɧɬ ɪɟɦɨɧɬɚ, ɬɨ 

ɟɫɬɶ ɱɢɫɥɨ ɨɛɴɟɤɬɨɜ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɦɨɧɬɟ: Д   Ж 

  f=t / Ĳ, (2.11.) 

ɝɞɟ f – ɮɪɨɧɬ ɪɟɦɨɧɬɚ; 

 t – ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɱ; 

 Ĳ – ɬɚɤɬ ɪɟɦɨɧɬɚ, ɱ. 

f=6,55 /1,49= 4,4. 
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ɉɪɢɧɢɦɚɟɦ f=5 

ɋɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɭɱɚɫɬɤɚɦ 

ɨɩɪɟɞɟɥɹɸɬ: Д    Ж 

  Pɫɩ. = Ɍɭɱ. / Ɏɞ.ɪ. k, (2.12.) 

ɝɞɟ Ɋɫɩ. – ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ; 

 Ɍɭɱ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɭɱɚɫɬɤɭ ɢɥɢ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ, ɱɟɥ.ɱ; 

 Ɏɞ.ɪ. – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ, ɱ; 

 k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɜɵɩɨɥɧɟɧɢɟ ɧɨɪɦɵ 

ɜɵɪɚɛɨɬɤɢ,(k=1,05…1,15) 

 Pɫɩ. = 8531,16. / 1532. 1,15=4,8 ɱɟɥ 

 ɉɪɢɧɢɦɚɟɦ ɧɚ ɦɟɫɬɨ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  5 ɪɚɛɨɱɢɯ. 

 
ɑɢɫɥɨ ɫɬɟɧɞɨɜ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ:Д   Ж 

  Nɞ.ɜ.=Nɞ·tɢ·ɫ/Ɏɞ.ɨ.·ηɢ.ɫ. , (2.13.) 

ɝɞɟ  Nɞɜ. – ɱɢɫɥɨ   ɫɬɟɧɞɨɜ ɞɥɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ; 

       Nɞ. – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɨɯɨɞɹɳɢɯ ɨɛɤɚɬɤɭ ɢ ɢɫɩɵɬɚɧɢɹ;  

 tɢ – ɜɪɟɦɹ  ɢɫɩɵɬɚɧɢɹ ɢ ɨɛɤɚɬɤɢ, ɱ; 

 C – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɣ ɨɛɤɚɬɤɢ; 

 ηɢ.ɫ – ɤɨɷɮɮɢɰɢɟɧɬ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɟɧɞɨɜ.  

ɍɱɢɬɵɜɚɹ ɱɬɨ Nɞ=1307, tɢ= 0,2 ɱ, ɫ=1,1, Ɏɞ.ɨ.=1901 ɱ, ηɢ.ɫ=0,9  

ɇɚɯɨɞɢɦ: 

   Nɞɜ.=1307·0,2·1,1/1901·0,9=0,168 ɲɬ. 

ɉɪɢɧɢɦɚɟɦ Nɞɜ.=1 ɲɬ.  

Ɉɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  ɩɪɢɧɹɬɵɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ ɩɪɢɜɟɞɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ.  

Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

  Fɭɱ =Fɨɛ.·g, (2.14.) 
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Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ. 
 

№ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɱɚɫɬɤɚ 

F ɨɛ., 

ɦ2 

 

g 

ɉɥɨɳɚɞɶ  ɭɱɚɫɬɤɚ, 

ɦ2. 

ɪɚɫɱɟɬɧɚɹ ɩɪɢɧɹɬɚɹ 

1 

ɍɱɚɫɬɨɤ ɪɟɦɨɧɬɚ  

ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ  

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

8,775 4,0 35,1 36 

2 ɍɱɚɫɬɨɤ ɩɪɨɩɢɬɤɢ ɢ ɫɭɲɤɢ 4,88 3,5 17,1 24 

 

2.5  Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ 

2.5.1  Ɉɛɨɫɧɨɜɚɧɢɟ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ 

 

ɉɪɟɞɥɚɝɚɟɦɵɟ ɫɩɨɫɨɛɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢ ɢɡɧɨɫɟ ɲɟɟɤ ɜɚɥɚ: 

1) Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɜɢɛɪɨɞɭɝɨɜɚɹ ɧɚɩɥɚɜɤɚ. 

2) ɧɚɩɥɚɜɤɚ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ.  

Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɸɬ, ɩɨɥɶɡɭɹɫɶ  

ɫɥɟɞɭɸɳɢɦɢ ɤɪɢɬɟɪɢɹɦɢ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ (ɢɥɢ ɤɪɢɬɟɪɢɟɦ ɩɪɢɦɟɧɹɟɦɨɫɬɢ),  

ɬɟɯɧɢɱɟɫɤɢɦ (ɞɨɥɝɨɜɟɱɧɨɫɬɢ) ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ (ɨɛɨɛɳɚɸɳɢɦ). 

Ɍɟɯɧɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                     ,ɉɋВiД ККККК                                       (2.15) 

ɝɞɟ  ДК  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ; 

         iК - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ; 

       ВК - ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɧɨɫɥɢɜɨɫɬɢ; 

        ɋК - ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɹɟɦɨɫɬɢ ɩɨɤɪɵɬɢɹ; 

        ɉК - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; Ʉɉ=0,9. 

Ⱦɥɹ ɧɚɩɥɚɜɤɢ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ: 

55,085,0*1*9,0*72,0 ÄÊ  

Ⱦɥɹ ɜɢɛɪɨɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɢ: 

53,085,0*1*62,0*1 ДК  
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Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                 ,
Д

в
Ɍ К

ɋК                                               (2.16) 

ɝɞɟ  ɋɜ – ɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, ɪɭɛ./ɦ2; 

Ⱦɥɹ ɧɚɩɥɚɜɤɢ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ:  

ɌК 1040/0,53=1962,3 

Ⱦɥɹ ɜɢɛɪɨɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɢ: 

ɌК 910/0,55=1654,5 

ɗɮɮɟɤɬɢɜɧɵɦ ɫɱɢɬɚɟɬɫɹ ɫɩɨɫɨɛ, ɭ ɤɨɬɨɪɨɝɨ ɄɌ ɫɬɪɟɦɢɬɫɹ ɤ min. ɂɡ ɷɬɢɯ 

ɫɨɨɛɪɚɠɟɧɢɣ ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ 2-ɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɤɭɥɚɱɤɨɜɨɝɨ ɜɚɥɚ, ɬɨ ɟɫɬɶ ɜɢɛɪɨɞɭɝɨɜɚɹ ɧɚɩɥɚɜɤɚ ɲɟɟɤ ɹɤɨɪɹ ɫɬɚɪɬɟɪɚ. 

 

2.5.2  Ɋɚɫɱɟɬ  ɢ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɲɥɢɮɨɜɚɧɢɹ. 
 

Ɉɫɧɨɜɧɵɟ ɪɟɠɢɦɵ ɩɪɨɰɟɫɫɚ ɜɢɛɪɨɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ Д1Ж  

ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɬɨɤɚ I , Ⱥ: 

)4/()75...60( 2dIɋВ          (2.17) 

ɝɞɟ – dэ -ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ, dэ =2ɦɦ. 
2

ÑÂI 65 (3,14 2 / 4) 204     Ⱥ, 

ɋɤɨɪɨɫɬɶ ɧɚɩɥɚɜɤɢ VH, ɦ/ɱ: 

аShVdV ЭH  /785,0 2         (2.18) 

ɝɞɟ h – ɬɨɥɳɢɧɚ ɧɚɩɥɚɜɥɹɟɦɨɝɨ ɫɥɨɹ, ɦɦ; 

       S – ɲɚɝ ɧɚɩɥɚɜɤɢ, ɦɦ/ɨɛ; 

       a – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɧɚɩɥɚɜɥɟɧɧɵɣ 

ɦɟɬɚɥɥ 

VH=0,785*4*102*0,85/3,8*0,8*1,3=69,8  ɦ/ɱ 

ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɚ Vэ, ɦ/ɱ:  

          (2.19) 
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Vэ =-0,1*204*20/4=102                             

                                    ɦɦ/ɨɛ            (2.20) 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɟɬɚɥɢ, ɦɢɧ-1:  

               (2.21)                       

                                     

                                         ɦɦ                           (2.22) 

Ⱥɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ 

                           ɦɦ                           (2.23) 

ɋɬɚɧɨɤ ɲɥɢɮɨɜɚɥɶɧɵɣ 3Ⱥ433. 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ  ɲɩɢɧɞɟɥɹ    

n = 500 ɦɢɧ -1 

ɉɪɢɧɢɦɚɟɦ: ɩɨɞɚɱɭ  S – 0,78 ɦɦ/ɨɛ. 

                                               100060/  nDVД  ,                                           (2.24)             

ɝɞɟ Vɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɛɥɨɤɚ, ɦ/ɫɟɤ. 

      D – ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ, Dɪ = 18 ɦɦ. 

Vɞ = 3,14  *  18  *  500/60 * 1000 = 1,41 ɦ/ɫɟɤ. 

   Ɋɚɫɱɺɬ ɝɥɭɛɢɧɵ ɪɟɡɚɧɢɹ: 

                                      t= ( D-d )/ 2= (18- 16,15) /2= 0,31 ɦɦ.                      (2.25)    

   Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ: 

                                                   .ɞɟйɫɬвzɪ VɊN  ,                                                (2.26) 

ɝɞɟ                                   p
nyX

z KVStCpzɊ                                               (2.27) 

ɩɪɢ ɋpz = 285; y =0.75; x=1; n = -0.15. 

78,455,041,178,031,0285 15,075,01  
PN  Ʉȼɬ. 

    

2.5.4 Ɍɟɯɧɢɱɟɫɤɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

Ɍɟɯɧɢɱɟɫɤɨɟ ɧɨɪɦɭ ɜɪɟɦɟɧɢ ɧɚ ɲɥɢɮɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                      ɇɜ = Ɍɨɫɧ + Ɍɜ + Ɍɞ + Ɍɩɡ,                             (2.28) 

ɝɞɟ ɇɜ – ɧɨɪɦɚ ɜɪɟɦɟɧɢ, ɦɢɧ.; 
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      Ɍɨɫɧ – ɨɫɧɨɜɧɨɟ (ɦɚɲɢɧɧɨɟ) ɜɪɟɦɹ ɧɚ ɪɚɫɬɚɱɢɜɚɧɢɟ, ɦɢɧ.; 

      Ɍɜ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ.; 

      Ɍɞ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɦɢɧ.; 

      Ɍɩɡ       -ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ  ɜɪɟɦɹ,     Ɍɩɡ = 15 ɦɢɧ.. 

 

                                     Ɍɨɫɧ  =  L* i/ n* S ,                                (2.29) 

ɝɞɟ        L - ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ, ɦɦ.;  

      i - ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ, ɩɪɢɧɢɦɚɟɦ    i = 2;  

      n=500 - ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ; 

      S=0,78 ɦɦ/ɨɛ – ɩɨɞɚɱɚ. 

                                             L=l1+ l2+ l3 ,                                           (2.30) 

ɝɞɟ l1- ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ; 

l2=2 ɦɦ- ɜɪɟɡɚɧɢɟ ɢ ɩɟɪɟɛɟɝ ɪɟɡɰɚ; 

l3=5 ɦɦ-ɞɥɢɧɚ ɩɪɨɯɨɞɨɜ ɫɨ ɫɧɹɬɢɟɦ ɩɪɨɛɧɵɯ ɫɬɪɭɠɟɤ. 

Ɍɨɫɧ = 157/ 500* 0.78 = 0.40 ɦɢɧ. 

                                    Ɍɞ = 0.1* Ɍɨɫɧ                                              (2.31) 

Ɍɞ = 0,1 * 0,4 = 0,04 ɦɢɧ. 

ɇɜ = 0,4 + 10 + 0,04 + 15 = 25,44 ɦɢɧ. 

 

2.6 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

Ɋɟɦɨɧɬ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ. ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɨɛɧɚɪɭɠɟɧɧɵɟ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɧɟɥɶɡɹ ɭɫɬɪɚɧɢɬɶ ɧɚ ɚɜɬɨɦɨɛɢɥɟ, ɝɟɧɟɪɚɬɨɪɵ, 

ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɪɟɥɟ-ɪɟɝɭɥɹɬɨɪɵ ɫɞɚɸɬ ɜ ɦɚɫɬɟɪɫɤɭɸ ɞɥɹ 

ɪɟɦɨɧɬɚ. Ɋɟɦɨɧɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɢ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ 

ɬɟɤɭɳɢɣ ɢ ɤɚɩɢɬɚɥɶɧɵɣ. 

ɉɪɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ ɱɚɫɬɢɱɧɨ ɪɚɡɛɢɪɚɸɬ ɢ ɡɚɦɟɧɹɸɬ ɦɟɥɤɢɟ ɞɟɬɚɥɢ, 

ɨɱɢɳɚɸɬ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬ ɩɵɥɢ, ɝɪɹɡɢ, ɦɚɫɥɚ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɨɜɪɟɠɞɟɧɧɭɸ ɢɡɨɥɹɰɢɸ, ɢɫɩɵɬɵɜɚɸɬ ɢ ɪɟɝɭɥɢɪɭɸɬ. 
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ɉɪɢ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɧɚɹ ɪɚɡɛɨɪɤɚ 

ɢɡɞɟɥɢɣ, ɡɚɦɟɧɚ ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɩɟɪɟɦɨɬɤɚ ɤɚɬɭɲɟɤ ɫɬɚɬɨɪɚ ɢ 

ɪɨɬɨɪɚ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ. 

Ɋɟɦɨɧɬ ɝɟɧɟɪɚɬɨɪɚ ɧɚɱɢɧɚɸɬ ɫ ɟɝɨ ɪɚɡɛɨɪɤɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɧɹɬɶ ɤɪɵɲɤɭ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ, 

ɧɟɨɛɯɨɞɢɦɨ ɝɟɧɟɪɚɬɨɪ ɭɫɬɚɧɨɜɢɬɶ ɜ ɬɢɫɤɚɯ ɲɤɢɜɨɦ ɜɧɢɡ (ɪɢɫ. 2.1). 

Ɉɬɤɪɵɬɵɦ ɤɥɸɱɨɦ 9ɯ11 ɢ ɨɬɜɟɪɬɤɨɣ 8 ɦɦ ɨɬɜɟɪɧɭɬɶ ɞɜɚ ɜɢɧɬɚ ɤɪɟɩɥɟɧɢɹ 

ɳɟɬɤɨɞɟɪɠɚɬɟɥɹ ɢ ɫɧɹɬɶ ɳɟɬɤɨɞɟɪɠɚɬɟɥɶ. 

 

Ɋɢɫɭɧɨɤ 2.1-   Ɂɚɤɪɟɩɥɟɧɢɟ   ɝɟɧɟɪɚɬɨɪɚ Ƚ250-Ⱥ1 ɜɨ ɜɪɟɦɹ ɪɚɡɛɨɪɤɢ 

Ɉɬɜɟɪɬɤɨɣ 6 ɦɦ ɨɬɜɟɪɧɭɬɶ ɬɪɢ ɜɢɧɬɚ ɤɪɟɩɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɤɨɥɩɚɱɤɚ 

ɩɨɞɲɢɩɧɢɤɚ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ, ɫɧɹɬɶ ɬɪɢ ɜɢɧɬɚ ɫ ɩɪɭɠɢɧɧɵɦɢ 

ɲɚɣ-ɛɚɣɦɢ ɢ ɤɪɵɲɤɭ ɩɨɞɲɢɩɧɢɤɚ. 

Ʉɪɵɲɤɭ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɚ ɫɧɢɦɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦ ɫɴɟɦɧɢɤɨɦ (ɪɢɫ. 

2.2, ɛ). ɗɬɨɬ ɫɴɟɦɧɢɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɬɨɥɶɤɨ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ250 ɢ Ƚ270. 

ɐɟɧɬɪɚɥɶɧɵɣ ɜɢɧɬ ɭɩɢɪɚɸɬ ɜ ɬɨɪɟɰ ɜɚɥɚ ɪɨɬɨɪɚ, ɚ ɛɨɤɨɜɵɟ ɜɢɧɬɵ 

ɜɜɟɪɬɵɜɚɸɬ ɜ ɪɟɡɶɛɨɜɵɟ ɨɬɜɟɪɫɬɢɹ ɧɚ ɬɨɪɰɟ ɤɪɵɲɤɢ. ȼɜɟɪɬɵɜɚɹ 

ɰɟɧɬɪɚɥɶɧɵɣ ɜɢɧɬ ɜ ɩɥɚɧɤɭ ɫɴɟɦɧɢɤɚ, ɫɧɢɦɚɸɬ ɤɪɵɲɤɭ ɫ ɜɚɥɚ ɪɨɬɨɪɚ.  

Ɋɚɡɛɨɪɤɭ ɤɪɵɲɤɢ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ ɜɵɩɨɥɧɹɸɬ ɥɢɲɶ ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɵ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɧɬɚɤɬɧɨɝɨ ɛɨɥɬɚ ɢ 

ɟɝɨ ɢɡɨɥɹɰɢɢ. Ɉɬɤɪɵɬɵɦ ɤɥɸɱɨɦ 9ɯ11 ɨɬɜɟɪɬɵɜɚɸɬ ɝɚɣɤɭ ɤɪɟɩɥɟɧɢɹ 
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ɜɵɜɨɞɧɨɝɨ ɛɨɥɬɚ «+», ɫɧɢɦɚɸɬ ɩɪɭɠɢɧɧɭɸ ɢ ɩɥɨɫɤɭɸ ɲɚɣɛɵ ɢ 

ɢɡɨɥɹɰɢɨɧɧɭɸ ɜɬɭɥɤɭ.  Ɉɬɜɟɪɬɤɨɣ 8 ɦɦ ɜɵɜɟɪɬɵɜɚɸɬ ɜɢɧɬ ɤɪɟɩɥɟɧɢɹ 

ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɢ ɫɧɢɦɚɸɬ ɟɝɨ.  

ɉɪɢ ɩɨɦɨɳɢ ɫɴɟɦɧɢɤɚ (ɫɦ.ɪɢɫ. 94, ɚ ) ɫɧɢɦɚɸɬ ɩɨɞɲɢɩɧɢɤ ɫ ɜɚɥɚ 

ɪɨɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɪɨɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɫɬɚɜɤɭ. 

ɚ — ɞɥɹ ɤɪɵɲɤɢ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ ɢ ɲɤɢɜɚ; ɛ — ɞɥɹ 

ɤɪɵɲɤɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɚ  

Ɋɢɫɭɧɨɤ 2.2 - Ɋɚɡɞɜɢɠɧɨɣ ɫɴɟɦɧɢɤ 

 

ɋɨɛɢɪɚɸɬ ɝɟɧɟɪɚɬɨɪ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. 

 
Ɋɟɦɨɧɬ ɤɪɵɲɟɤ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɨɫɚɞɨɱɧɵɟ ɦɟɫɬɚ ɩɨɞ ɲɚɪɢɤɨɜɵɟ 

ɩɨɞɲɢɩɧɢɤɢ ɜ ɤɪɵɲɤɚɯ ɝɟɧɟɪɚɬɨɪɨɜ ɚɪɦɢɪɨɜɚɧɵ ɫɬɚɥɶɧɵɦɢ ɢɥɢ ɱɭɝɭɧɧɵɦɢ 

ɤɨɥɶɰɚɦɢ, ɢɦɟɸɬ ɦɟɫɬɨ ɫɥɭɱɚɢ ɜɵɪɚɛɨɬɤɢ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ. 

ȼ ɦɚɫɬɟɪɫɤɢɯ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ ɩɨɞ ɲɚɪɢɤɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ 

ɪɚɫɬɚɱɢɜɚɸɬ ɧɚ 1,5…2,0 ɦɦ ɢ ɫ ɨɞɧɨɝɨ ɬɨɪɰɚ ɞɟɥɚɸɬ ɜɵɬɨɱɤɭ 1,5…2 ɦɦ. 
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Ɂɚɬɟɦ ɩɨ ɦɟɫɬɭ ɜɵɬɚɱɢɜɚɸɬ ɜɬɭɥɤɭ ɫ ɛɭɪɬɢɤɨɦ ɢ ɡɚɩɪɟɫɫɨɜɵɜɚɸɬ ɷɬɭ ɜɬɭɥɤɭ 

ɜ ɤɪɵɲɤɭ. 

ȿɫɥɢ ɢɡɧɨɫ ɧɟɜɟɥɢɤ, ɬɨ ɞɟɥɚɸɬ ɬɨɱɟɱɧɭɸ ɧɚɩɥɚɜɤɭ ɦɟɬɚɥɥɚ 

ɷɥɟɤɬɪɨɫɜɚɪɤɨɣ ɩɨ ɜɫɟɦɭ 'ɩɟɪɢɦɟɬɪɭ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ ɢɥɢ ɤɟɪɧɟɧɢɟ ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɲɥɢɮɨɜɤɨɣ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɪɚɡɦɟɪɚ. ɉɪɚɤɬɢɤɨɣ ɭɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɩɨɫɥɟ ɩɨɞɨɛɧɨɝɨ ɪɟɦɨɧɬɚ ɝɟɧɟɪɚɬɨɪɵ ɟɳɟ ɪɚɛɨɬɚɸɬ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. 

ɉɪɢ ɨɫɥɚɛɥɟɧɢɢ ɤɪɟɩɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɤɪɨɧɲɬɟɣɧɟ ɞɜɢɝɚɬɟɥɹ ɨɬ 

ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ ɩɨɹɜɥɹɟɬɫɹ ɜɵɪɚɛɨɬɤɚ ɜ ɨɬɜɟɪɫɬɢɹɯ ɭɲɤɨɜ ɤɪɵɲɟɤ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɷɬɨɝɨ ɜɵɩɪɟɫɫɨɜɵɜɚɸɬ ɢɡɧɨɲɟɧɧɭɸ ɫɬɚɥɶɧɭɸ ɜɬɭɥɤɭ ɢ 

ɡɚɩɪɟɫɫɨɜɵɜɚɸɬ ɧɨɜɭɸ, ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ ɫɬɚɥɢ ɥɸɛɨɣ ɦɚɪɤɢ. 

ȼ ɤɪɵɲɤɚɯ, ɝɞɟ ɧɟɬ ɫɬɚɥɶɧɵɯ ɜɬɭɥɨɤ ɢ ɢɡɧɨɫ ɨɬɜɟɪɫɬɢɹ ɩɨɹɜɢɥɫɹ, 

ɫɥɟɞɭɟɬ ɪɚɫɬɨɱɢɬɶ ɨɬɜɟɪɫɬɢɟ ɞɨ ɜɵɜɟɞɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɢɡɝɨɬɨɜɢɬɶ ɩɨ ɦɟɫɬɭ 

ɫɬɚɥɶɧɭɸ ɜɬɭɥɤɭ ɢ ɡɚɩɪɟɫɫɨɜɚɬɶ ɟɟ. 

Ɋɟɦɨɧɬ ɜɚɥɚ. ȼ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɜɵɪɚɛɨɬɤɚ ɲɟɟɤ ɜɚɥɚ ɪɨɬɨɪɚ 

ɩɨɞ ɲɚɪɢɤɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɪɟɦɨɧɬɚ ɹɜɥɹɟɬɫɹ ɧɚ-ɩɥɚɜɥɟɧɢɟ 

ɦɟɬɚɥɥɚ ɧɚ ɦɟɫɬɨ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɩɨɦɨɳɢ ɫɜɚɪɤɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɬɨɱɤɨɣ. 

ɒɥɢɮɨɜɤɭ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɞɟɥɚɸɬ. 

ɂɧɨɝɞɚ ɩɪɨɬɚɱɢɜɚɸɬ ɢɡɧɨɲɟɧɧɭɸ ɲɟɣɤɭ ɞɨ ɭɫɬɪɚɧɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ 

ɧɚɩɪɟɫɫɨɜɵɜɚɸɬ ɧɚ ɜɚɥ ɫɬɚɥɶɧɭɸ ɜɬɭɥɤɭ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ ɞɨɜɨɞɹɬ ɞɨ 

ɪɚɡɦɟɪɚ, ɭɤɚɡɚɧɧɨɝɨ ɧɚ ɱɟɪɬɟɠɟ. 

Ɋɟɦɨɧɬ ɲɤɢɜɚ. ɉɪɢ ɩɥɨɯɨɣ ɡɚɬɹɠɤɟ ɝɚɣɤɢ, ɤɪɟɩɹɳɟɣ ɲɤɢɜ ɧɚ ɜɚɥɭ, 

ɩɪɨɢɫɯɨɞɢɬ ɜɵɪɚɛɨɬɤɚ ɨɬɜɟɪɫɬɢɹ ɢ ɲɩɨɧɨɱɧɨɣ ɤɚɧɚɜɤɢ ɜ ɫɬɭɩɢɰɟ ɲɤɢɜɚ. 

ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɤɨɧɮɢɝɭɪɚɰɢɹ ɲɤɢɜɚ ɨɱɟɧɶ ɩɪɨɫɬɚ, ɜ ɧɟɤɨɬɨɪɵɯ ɦɚɫɬɟɪɫɤɢɯ 

ɲɤɢɜɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ, ɚ ɢɡɧɨɲɟɧɧɵɟ ɧɟ 

ɪɟɦɨɧɬɢɪɭɸɬ. 

ɂɧɨɝɞɚ ɪɚɫɬɚɱɢɜɚɸɬ ɨɬɜɟɪɫɬɢɟ ɜ ɲɤɢɜɟ ɞɨ ɭɫɬɪɚɧɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ 

ɡɚɩɪɟɫɫɨɜɵɜɚɸɬ ɜ ɨɬɜɟɪɫɬɢɟ ɲɤɢɜɚ ɧɨɜɭɸ ɜɬɭɥɤɭ. Ɍɨɪɰɵ ɜɬɭɥɤɢ 

ɩɪɢɜɚɪɢɜɚɸɬ ɤ ɫɬɭɩɢɰɟ ɢ ɡɚɱɢɳɚɸɬ. 
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Ɋɟɦɨɧɬ ɳɟɬɨɤ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɬɨɩɥɢɜɚ, ɩɵɥɢ ɢ ɩɟɫɤɚ ɧɚ ɳɟɬɨɱɧɵɣ ɭɡɟɥ 

ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ ɳɟɬɨɤ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɨɜɵɯ ɳɟɬɤɢ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɳɟɬɨɤ ɦɚɪɤɢ MХ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɢɥɢɬɶ ɳɟɬɤɭ ɩɨ ɪɚɡɦɟɪɚɦ ɢɡɧɨɫɢɜɲɟɣɫɹ, 

ɩɪɢɩɚɹɬɶ ɦɟɞɧɵɣ ɤɚɧɚɬɢɤ, ɧɚɞɟɬɶ ɩɪɭɠɢɧɭ ɢ ɩɪɢɩɚɹɬɶ ɧɚɤɨɧɟɱɧɢɤ. 

ɂɡɝɨɬɨɜɥɟɧɧɵɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɳɟɬɤɢ ɪɚɛɨɬɚɸɬ ɩɨ 50000…70000 ɤɦ 

ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ. 

Ɂɚɤɥɚɞɤɚ ɫɦɚɡɤɢ ɜ ɩɨɞɲɢɩɧɢɤɢ. ɉɟɪɟɞ ɡɚɤɥɚɞɤɨɣ ɫɜɟɠɟɣ ɫɦɚɡɤɢ 

ɲɚɪɢɤɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ ɩɪɨɦɵɜɚɸɬ ɜ ɱɢɫɬɨɦ ɛɟɧɡɢɧɟ. ɇɚɥɢɱɢɟ ɱɚɫɬɢɰ ɩɟɫɤɚ 

ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɵɥɢ ɜ ɩɪɨɦɵɜɨɱɧɨɦ ɛɟɧɡɢɧɟ ɢ ɫɦɚɡɤɟ ɧɟɞɨɩɭɫɬɢɦɨ. 

ȼ ɲɚɪɢɤɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ ɡɚɤɥɚɞɵɜɚɸɬ ɫɦɚɡɤɭ 158 (ɫɢɧɟɝɨ ɰɜɟɬɚ), 

ɡɚɩɨɥɧɹɹ 2/3 ɨɛɴɟɦɚ ɩɨɥɨɫɬɢ ɦɟɠɞɭ ɲɚɪɢɤɚɦɢ. Ɉɛɢɥɶɧɚɹ ɫɦɚɡɤɚ ɩɨɥɶɡɵ ɧɟ 

ɩɪɢɧɨɫɢɬ. 

ɂɡɛɵɬɨɤ ɫɦɚɡɤɢ ɩɨɩɚɞɚɟɬ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɧɚ 

ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ ɢ ɳɟɬɤɢ ɢ ɜɵɡɵɜɚɟɬ ɬɟɦ ɫɚɦɵɦ ɢɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ ɳɟɬɨɤ 

ɢ ɤɨɥɟɰ, ɚ ɢɧɨɝɞɚ ɢ ɪɚɡɪɵɜ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɜɟɪɲɟɧɧɨ ɧɟɞɨɩɭɫɬɢɦɨ ɤɥɚɫɬɶ ɫɦɚɡɤɭ ɜ ɩɨɥɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ 

ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɤɪɵɬɵɟ ɩɨɞɲɢɩɧɢɤɢ ɫ ɡɚɥɨɠɟɧɧɨɣ ɫɦɚɡɤɨɣ. Ɂɚɤɪɵɬɵɟ 

ɩɨɞɲɢɩɧɢɤɢ ɜ ɝɟɧɟɪɚɬɨɪɚɯ Ƚ250, Ƚ270 ɢɦɟɸɬ ɨɞɧɨɪɚɡɨɜɭɸ ɫɦɚɡɤɭ, 

ɡɚɥɨɠɟɧɧɭɸ ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɢ ɞɨɛɚɜɥɟɧɢɹ ɫɦɚɡɤɢ ɧɟ ɬɪɟɛɭɸɬ. 

ɋɦɚɡɤɚ, ɡɚɥɨɠɟɧɧɚɹ ɜ ɩɨɥɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɚɤɪɵɬɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, 

ɩɨɩɚɞɚɟɬ ɧɚ ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ ɢ ɳɟɬɤɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɚɡɭ ɜ ɪɚɛɨɬɟ 

ɝɟɧɟɪɚɬɨɪɚ. 

 

2.7  ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɝɢɦɧɚɫɬɢɤɚ 

 

ɉɪɢɦɟɧɟɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ  ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ 

ɬɪɭɞɨɩɨɬɟɪɢ ɩɨ ɛɨɥɟɡɧɢ, ɭɥɭɱɲɚɟɬ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ 

ɦɢɤɪɨɤɥɢɦɚɬ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. 
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ȼɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɨɡɜɨɧɨɱɧɢɤɟ ɨɛɵɱɧɨ ɩɨɹɜɥɹɸɬɫɹ ɜ 45...50 

ɥɟɬ. ȼ ɛɨɥɟɟ ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ ɨɧɢ ɱɚɳɟ ɜɨɡɧɢɤɚɸɬ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɹɞɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ. 

ɋɩɟɰɢɚɥɶɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɧɢɠɟɧɢɸ 

ɚɪɬɟɪɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ. ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɟɧɢɟ ɢɯ ɜɵɡɵɜɚɟɬ 

ɫɭɳɟɫɬɜɟɧɧɭɸ ɩɟɪɟɫɬɪɨɣɤɭ ɪɟɝɭɥɹɬɨɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɐɇɋ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɧɨɪɦɚɥɢɡɚɰɢɢ ɚɪɬɟɪɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɧɢɠɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɢɩɟɪɬɨɧɢɱɟɫɤɢɯ ɤɪɢɡɨɜ ɢ ɞɪɭɝɢɯ ɧɚɪɭɲɟɧɢɣ ɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɫɟɪɞɟɱɧɨ- ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ. Ɏɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ ɫɩɨɫɨɛɧɵ ɤɚɤ ɛɵ 

«ɝɚɫɢɬɶ» ɜɟɝɟɬɚɬɢɜɧɵɟ ɪɟɚɤɰɢɢ, ɜɵɡɜɚɧɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɢɬɭɚɰɢɟɣ. 

ȼɨɡɪɚɫɬɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɨɡɜɨɧɨɱɧɢɤɟ ɨɛɵɱɧɨ ɩɨɹɜɥɹɸɬɫɹ ɜ 45-50 ɥɟɬ. 

ȼ ɛɨɥɟɟ ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ ɨɧɢ ɱɚɳɟ ɜɨɡɧɢɤɚɸɬ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɹɞɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ. ɇɚɞɨ ɞɨɛɢɜɚɬɶɫɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɫɬɹɧɭɬɨɫɬɢ ɦɵɲɰ ɩɟɪɟɞɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɞɧɨɣ ɤɥɟɬɤɢ. 

ɉɪɢ ɜɵɯɨɞɟ ɧɚ ɫɜɟɠɢɣ ɜɨɡɞɭɯ ɢɡ ɪɚɛɨɱɟɝɨ ɩɨɦɟɳɟɧɢɹ ɜɨɡɧɢɤɚɟɬ 

ɩɨɬɪɟɛɧɨɫɬɶ ɝɥɭɛɨɤɨ ɜɞɨɯɧɭɬɶ, ɩɪɨɜɟɬɪɢɬɶ ɥɟɝɤɢɟ. ɂ ɜɨɬ ɩɨɜɟɪɯɧɨɫɬɧɨɟ 

ɞɵɯɚɧɢɟ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɦɟɧɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɢɧɬɟɧɫɢɜɧɵɦ ɢ ɝɥɭɛɨɤɢɦ. 

ɏɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɩɪɨɧɢɤɚɟɬ ɜ ɧɢɠɧɢɟ ɱɚɫɬɢ ɥɟɝɤɢɯ, ɨɯɥɚɠɞɚɹ ɢ ɡɚɫɬɭɠɢɜɚɹ 

ɢɯ. ɗɬɨ ɢ ɜɵɡɵɜɚɟɬ ɱɚɫɬɨ ɩɪɨɫɬɭɞɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ. 

ɍɩɪɚɠɧɟɧɢɟ: ɢɡ ɨɫɧɨɜɧɨɣ ɫɬɨɣɤɢ ɲɚɝ ɩɪɚɜɨɣ ɧɨɝɨɣ ɧɚɡɚɞ, ɩɨɥɭɩɪɢɫɟɞ 

ɧɚ ɧɟɣ, ɩɪɚɜɭɸ ɪɭɤɭ ɧɚɡɚɞ, ɥɟɜɭɸ ɧɚ ɩɨɹɫ; 

1. Ɇɚɯ ɩɪɚɜɨɣ ɪɭɤɨɣ ɜɩɟɪɟɞ, ɧɟɫɤɨɥɶɤɨ ɜɵɩɪɹɦɥɹɹ ɬɭɥɨɜɢɳɟ ɢ ɧɨɝɢ. 

2. MКб ɩɪɚɜɨɣ ɪɭɤɨɣ ɧɚɡɚɞ, ɧɚɤɥɨɧɹɹɫɶ ɜɩɟɪɟɞ ɢ ɩɪɢɫɟɞɚɹ. 

3. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 1, ɧɨ ɜɵɩɪɹɦɥɹɹɫɶ ɛɨɥɶɲɟ. 

4. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 2. 

5. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 1 ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɩɪɹɦɥɹɹ ɬɭɥɨɜɢɳɟ ɢ 

ɩɪɨɝɢɛɚɹɫɶ ɜ ɝɪɭɞɧɨɣ ɱɚɫɬɢ. 

6. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 2. 
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7. ɉɨɜɬɨɪɢɬɶ ɫɱɟɬ 5. 

8. Ɉɫɧɨɜɧɚɹ ɫɬɨɣɤɚ. 

Ɍɨ ɠɟ ɞɪɭɝɨɣ ɪɭɤɨɣ. 

 

2.8 Ɂɚɳɢɬɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɨɡɟɥɟɧɢɬɶ ɬɟɪɪɢɬɨɪɢɸ, ɨɛɨɪɭɞɨɜɚɬɶ ɝɚɡɨɧɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ, ɡɚ ɫɱɟɬ 

ɩɨɝɥɨɳɟɧɢɹ ɪɚɫɬɟɧɢɹɦɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɜɵɞɟɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɛɭɞɟɬ 

ɱɚɫɬɢɱɧɨ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɪɟɞ, ɧɚɧɟɫɟɧɧɵɣ ɜɵɯɥɨɩɧɵɦɢ ɝɚɡɚɦɢ; 

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɛɨɪ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯɟ ɦɚɬɟɪɢɚɥɨɜ, ɫɥɢɜɚɟɦɵɯ ɢɡ  

ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ. 

- ɭɫɬɚɧɨɜɢɬɶ ɧɚɞ ɧɚɩɥɚɜɨɱɧɵɦɢ ɫɬɚɧɤɚɦɢ, ɫɜɚɪɨɱɧɵɦɢ ɩɨɫɬɚɦɢ ɢ 

ɝɨɪɧɨɦ ɩɵɥɟ-ɝɚɡɨɭɥɚɜɥɢɜɚɸɳɢɟ ɮɢɥɶɬɪɵ. 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

 

3.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

  

ɉɪɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ ɱɚɫɬɢɱɧɨ ɪɚɡɛɢɪɚɸɬ ɢ ɡɚɦɟɧɹɸɬ ɦɟɥɤɢɟ ɞɟɬɚɥɢ, 

ɨɱɢɳɚɸɬ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬ ɩɵɥɢ, ɝɪɹɡɢ, ɦɚɫɥɚ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɨɜɪɟɠɞɟɧɧɭɸ ɢɡɨɥɹɰɢɸ, ɢɫɩɵɬɵɜɚɸɬ ɢ ɪɟɝɭɥɢɪɭɸɬ. 

ɉɪɢ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɧɚɹ ɪɚɡɛɨɪɤɚ 

ɢɡɞɟɥɢɣ, ɡɚɦɟɧɚ ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɩɟɪɟɦɨɬɤɚ ɤɚɬɭɲɟɤ ɫɬɚɬɨɪɚ ɢ 

ɪɨɬɨɪɚ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ. 

Ɋɟɦɨɧɬ ɝɟɧɟɪɚɬɨɪɚ ɧɚɱɢɧɚɸɬ ɫ ɟɝɨ ɪɚɡɛɨɪɤɢ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜɵɩɨɥɧɹɸɬ ɧɚ ɨɛɵɱɧɨɦ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɨɦ ɜɟɪɫɬɚɤɟ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɦ ɞɥɹ ɪɟɦɨɧɬɚ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

(ɪɢɫ.1.6, ɫɬɪ 32 ȼɄɊ). 

Ⱦɥɹ ɪɟɦɨɧɬɚ  ɫɬɚɪɬɟɪɨɜ ɢ ɝɟɧɟɪɚɬɨɪɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɫɩɨɥɶɡɭɸɬ 

ɫɥɟɫɚɪɧɵɟ ɬɢɫɤɢ, ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ, ɪɚɡɥɢɱɧɵɟ ɩɪɢɛɨɪɵ  ɢ ɩɪɟɫɫ. Ⱦɥɹ ɬɨɝɨ 

ɱɬɨɛɵ ɫɧɹɬɶ ɤɪɵɲɤɭ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ, ɧɟɨɛɯɨɞɢɦɨ ɝɟɧɟɪɚɬɨɪ 

ɭɫɬɚɧɨɜɢɬɶ ɜ ɬɢɫɤɚɯ ɲɤɢɜɨɦ ɜɧɢɡ. 

Ɉɬɜɟɪɬɵɜɚɧɢɹ  ɩɨɥɸɫɧɵɯ ɜɢɧɬɨɜ ɫɬɚɪɬɟɪɚ ɢ ɝɟɧɟɪɚɬɨɪɚ  ɞɨɛɢɜɚɸɬɫɹ  

ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɬɢɩɚ ɜɢɧɬɨɜɨɝɨ ɩɪɟɫɫɚ  ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 3.1 

ȼɢɧɬɨɜɨɣ ɩɪɟɫɫ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɡɦɵ, ɤɨɪɩɭɫɚ,  ɧɚ ɫɬɨɣɤɚɯ ɤɨɬɨɪɨɝɨ 

ɭɫɬɚɧɨɜɥɟɧɚ ɩɟɪɟɤɥɚɞɢɧɚ ɫ ɝɚɣɤɨɣ, ɜ ɤɨɬɨɪɨɣ ɜɪɚɳɚɟɬɫɹ ɜɢɧɬ. ȼɧɭɬɪɢ ɜɢɧɬɚ 

ɭɫɬɚɧɨɜɥɟɧɚ ɨɬɜɟɪɬɤɚ, ɡɚɤɪɟɩɥɟɧɧɚɹ ɯɨɦɭɬɨɦ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɵɯɨɞɚ 

ɨɬɜɟɪɬɤɢ ɢɡ ɜɚɥɚ. 
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Ɋɢɫɭɧɨɤ 3.1- ȼɢɧɬɨɜɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 

ɂɫɩɨɥɶɡɭɸɬ  ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɵɜɟɪɬɵɜɚɧɢɹ  ɜɢɧɬɨɜ ɬɚɤ. Ƚɟɧɟɪɚɬɨɪ ɢɥɢ 

ɫɬɚɪɬɟɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ  ɩɪɢɡɦɭ  ɬɚɤ, ɱɬɨɛɵ  ɨɬɜɟɪɬɤɚ ɩɥɨɫɤɨɣ ɱɚɫɬɶɸ ɜɨɲɥɚ 

ɜ ɩɚɡ ɜɢɧɬɚ. Ɂɚɬɟɦ, ɜɪɚɳɚɹ ɪɭɱɤɭ 8 ɢ  ɩɚɪɚɥɥɟɥɶɧɨ ɜɪɚɳɚɹ  ɧɚɝɪɭɡɨɱɧɵɣ  ɜɚɥ, 

ɨɬɜɟɪɬɵɜɚɸɬ ɩɨɥɸɫɧɨɣ ɜɢɧɬ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɪɭɝɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɬɤɪɭɱɢɜɚɧɢɹ ɩɨɥɸɫɧɵɯ ɜɢɧɬɨɜ. 

Ɉɧɨ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ 4 (ɪɢɫ. 3.2) ɢ ɩɥɨɳɚɞɤɢ 5. ɇɚ ɫɬɨɣɤɟ 7 ɭɫɬɚɧɨɜɥɟɧ 

ɲɚɪɧɢɪɧɵɣ ɪɵɱɚɝ 9 ɫ ɬɪɟɳɨɬɨɱɧɨɣ ɨɬɜɟɪɬɨɱɧɨɣ ɝɨɥɨɜɤɨɣ  ɫ ɪɭɱɤɨɣ 8.  

 

Ɋɢɫɭɧɨɤ 3.2 – Ɋɵɱɚɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɵɜɟɪɬɵɜɚɧɢɹ  ɜɢɧɬɨɜ 
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Ɋɚɛɨɬɚɬɶ ɧɚ ɬɚɤɨɦ ɭɫɬɪɨɣɫɬɜɟ ɧɟɭɞɨɛɧɨ ɩɨɬɨɦɭ ɱɬɨ ɧɚɞɨ ɪɚɛɨɬɚɬɶ 

ɨɛɟɢɦɢ ɪɭɤɚɦɢ ɫɨ ɛɨɥɶɲɢɦɢ ɭɫɢɥɢɹɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɛɵɫɬɪɨɣ 

ɭɬɨɦɥɹɟɦɨɫɬɢ ɫɥɟɫɚɪɹ ɢ ɭɦɟɧɶɲɟɧɢɸ ɟɝɨ  ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

. 

3.2 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ  

ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ  ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

  

                               ɚ) 
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ɛ) 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ   

ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ  ɫɨɫɬɨɢɬ ɢɡ ɩɥɢɬɵ,  ɧɚ  ɧɚ ɤɨɬɨɪɨɣ ɧɚ 

ɲɩɢɥɶɤɚɯ ɡɚɤɪɟɩɥɟɧ ɩɧɟɜɦɨɰɢɥɢɧɞɪ. ɒɬɨɤ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɢɦɟɟɬ 

ɪɟɡɶɛɨɜɨɣ ɤɨɧɟɰ ɧɚ ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɦɟɧɧɵɟ ɧɚɫɚɞɤɢ ɞɥɹ 

ɫɬɚɧɞɚɪɬɧɵɯ ɛɢɬ ɞɥɹ ɨɬɜɟɪɬɵɜɚɧɢɹ  ɜɢɧɬɨɜ,  ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɞɟɪɠɚɬɟɥɶ ɞɥɹ 

ɮɢɤɫɚɰɢɢ ɤɨɪɩɭɫɚ ɝɟɧɟɪɚɬɨɪɚ ɢɥɢ ɫɬɚɪɬɟɪɚ, ɧɚɫɚɞɤɚ ɞɥɹ ɡɚɩɪɟɫɫɨɜɤɢ ɢɥɢ 

ɫɩɪɟɫɫɨɜɤɢ ɜɟɧɬɢɥɟɣ ɝɟɧɟɪɚɬɨɪɨɜ.  

ɇɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɰɢɥɢɧɞɪɚ ɡɚɤɪɟɩɥɟɧ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɪɚɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨɦ.  

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 

Ɍɢɩ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ                                 ɫɬɚɰɢɨɧɚɪɧɨɟ 

Ɍɢɩ ɩɪɢɜɨɞɚ                                          ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ 

Ⱦɚɜɥɟɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, Ɇɉɚ                  0,4... 0,6 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɨɬɤɪɭɱɢɜɚɧɢɢ 

ɩɨɥɸɫɧɵɯ ɜɢɧɬɨɜ ɫɥɟɞɭɸɳɢɣ. 
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ɇɚ ɩɪɢɡɦɭ ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɪɩɭɫ ɫɬɚɪɬɟɪɚ ɢɥɢ 

ɝɟɧɟɪɚɬɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɨɫɶ ɜɢɧɬɚ ɧɚɯɨɞɢɥɚɫɶ ɧɚ ɨɫɢ ɲɬɨɤɚ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ 

ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɞɟɪɠɚɬɟɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɛɢɬɨɣ. Ⱦɚɥɟɟ ɩɨɜɨɪɨɬɨɦ 

ɪɭɱɤɢ ɩɧɟɜɦɨɤɪɚɧɚ ɩɨɞɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɢɡ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ  

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ  ɜ ɩɧɟɜɦɨɰɢɥɢɧɞɪ. ɍɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ 

ɩɨɪɲɟɧɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ, ɩɟɪɟɦɟɳɚɟɬ ɩɨɪɲɟɧɶ ɢ ɱɟɪɟɡ ɟɝɨ 

ɲɬɨɤ,  ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɛɢɬɭ, ɩɪɢɠɢɦɚɹ ɟɟ ɤ ɝɨɥɨɜɤɟ ɜɢɧɬɚ. Ⱦɚɥɟɟ ɨɛɵɱɧɵɦ 

ɤɥɸɱɨɦ ɜɪɚɳɚɸɬ  ɛɢɬɨɞɟɪɠɚɬɟɥɶ ɢ ɨɬɤɪɭɱɢɜɚɸɬ ɜɢɧɬ ɧɚ ɩɚɪɭ ɨɛɨɪɨɬɨɜ. 

ɩɨɫɥɟ ɷɬɨɝɨ ɩɨɜɨɪɨɬɨɦ ɪɭɱɤɢ ɩɧɟɜɦɨɤɪɚɧɚ ɩɨɪɲɟɧɶ ɩɟɪɟɜɨɞɹɬ ɜ ɜɟɪɯɧɟɟ 

ɩɨɥɨɠɟɧɢɟ ɢ ɜɵɜɨɪɚɱɢɜɚɸɬ ɜɢɧɬɵ  ɞɨ ɤɨɧɰɚ ɪɭɱɧɨɣ ɨɬɜɟɪɬɤɨɣ. 

      

3.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɞɥɹ ɫɥɟɫɚɪɹ ɩɨ ɪɟɦɨɧɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ – ɷɬɨ ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɪɟɦɨɧɬɭ ɪɚɡɥɢɱɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ – ɷɬɨ ɩɨɢɫɬɢɧɟ ɜɚɠɧɚɹ 

ɢ ɧɭɠɧɚɹ ɩɪɨɮɟɫɫɢɹ. ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɧɚɯɨɞɢɬ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɧɢɦɚɟɬɫɹ ɫɛɨɪɤɨɣ ɢ ɪɚɡɛɨɪɤɨɣ ɜɫɟɜɨɡɦɨɠɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɢɡɝɨɬɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɨɫɧɚɫɬɤɭ ɞɥɹ 

ɪɟɦɨɧɬɚ ɢ ɫɛɨɪɤɢ. ɉɨɷɬɨɦɭ ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɨɝɪɨɦɧɵɦ 

ɛɚɝɚɠɨɦ ɡɧɚɧɢɣ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɪɚɛɨɬɟ. 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɞɥɹ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɟ 

ɛɟɡɨɩɚɫɧɨɝɨ ɬɪɭɞɚ ɩɪɢ ɪɟɦɨɧɬɟ ɫɬɚɧɤɨɜ, ɬɟɯɧɢɤɢ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. 

Ɍɪɭɞ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ ɫɱɢɬɚɟɬɫɹ ɫɪɟɞɧɟɣ ɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ, ɧɨ, 

ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ ɨɧ ɞɨɥɠɟɧ ɢɦɟɬɶ ɯɨɪɨɲɟɟ ɡɞɨɪɨɜɶɟ, ɩɚɦɹɬɶ ɢ ɡɪɟɧɢɟ. 

Ƚɥɚɜɧɨɟ ɜ ɪɚɛɨɬɟ ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ – ɷɬɨ ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ ɢ ɫɦɟɤɚɥɤɚ. 

ɋɩɟɰɢɚɥɢɫɬ ɞɚɧɧɨɣ ɩɪɨɮɟɫɫɢɢ ɞɨɥɠɟɧ ɭɦɟɬɶ ɩɪɚɜɢɥɶɧɨ ɜɵɹɜɢɬɶ 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɢ ɭɫɬɪɚɧɢɬɶ ɟɟ. 

Ɋɚɛɨɬɚɬɶ ɫɥɟɫɚɪɸ-ɪɟɦɨɧɬɧɢɤɭ ɩɪɢɯɨɞɢɬɫɹ ɤɚɤ ɜ ɰɟɯɭ, ɬɚɤ ɢ ɧɚ ɜɨɡɞɭɯɟ, 

ɩɨɷɬɨɦɭ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɜɨɢɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɨɧ, ɧɢɤɨɝɞɚ ɧɟ ɞɨɥɠɟɧ 

ɡɚɛɵɜɚɬɶ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ . 
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ɍɫɬɪɚɢɜɚɹɫɶ ɧɚ ɪɚɛɨɬɭ, ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ: 

1. ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ 

2. Ⱦɥɹ ɱɟɝɨ ɧɭɠɧɵ ɢ ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɫɚɪɧɵɟ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 

ɢɧɫɬɪɭɦɟɧɬɵ. ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɭɦɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ 

3. ɉɪɚɜɢɥɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ ɢ ɫɩɨɫɨɛɵ ɨɤɚɡɚɧɢɹ 

ɩɟɪɜɨɣ ɩɨɦɨɳɢ 

4. Ɉɛɨɡɧɚɱɟɧɢɟ ɦɚɫɟɥ, ɫɦɚɡɨɤ ɢ ɩɪɚɜɢɥɚ ɩɪɢɦɟɧɟɧɢɹ. 

ɋɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɭɦɟɬɶ: 

1. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɪɟɦɨɧɬ, ɫɛɨɪɤɭ, ɪɚɡɛɨɪɤɭ ɪɚɡɥɢɱɧɵɯ ɭɡɥɨɜ ɢ 

ɦɟɯɚɧɢɡɦɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 

2. Ɋɟɝɭɥɢɪɨɜɤɭ, ɧɚɥɚɞɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ 

3. ɇɚɯɨɞɢɬɶ ɢ ɭɫɬɪɚɧɹɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

4. ɉɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ. 

ȼɫɟ ɞɚɧɧɵɟ ɪɚɛɨɬɵ ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ, ɧɟ ɧɚɪɭɲɚɹ 

ɩɪɚɜɢɥ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ . 

ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 

 

   3.4 Ɋɚɫɱɟɬɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɉɫɧɨɜɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ 

ɹɜɥɹɸɬɫɹ ɞɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ ɢ ɯɨɞ ɩɨɪɲɧɹ. 

      ɏɨɞ ɩɨɪɲɧɹ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɢɡɞɟɥɢɣ, ɧɚ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬɫɹ ɜɵɩɪɟɫɫɨɜɨɱɧɵɟ ɪɚɛɨɬɵ. 

      Ⱦɢɚɦɟɬɪ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: [  ] 

 

D=




ÐÊÎÌ

4Ð ,      (3.1) 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ɝɞɟ Ɋ – ɬɪɟɛɭɟɦɨɟ ɭɫɢɥɢɟ ɩɪɢɠɚɬɢɹ ɛɢɬɵ, ɇ; 

       ɊКɈМ – ɞɚɜɥɟɧɢɟ ɫɨɡɞɚɜɚɟɦɨɟ ɤɨɦɩɪɟɫɫɨɪɨɦ ɢɡ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ, Ɇɉɚ; 

        

D = 08,175
14,36,0

42,14438





 ɦɦ 

 

      ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɰɢɥɢɧɞɪɨɜ ɜɵɛɢɪɚɟɦ 

ɛɥɢɠɚɣɲɢɣ ɧɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ D = 200 ɦɦ. 

 

3.4.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɭɫɢɥɢɹ ɫɨɡɞɚɜɚɟɦɨɝɨ 

ɩɧɟɜɦɨɰɢɥɢɧɞɪɨɦ  

 

      Ɉɩɪɟɞɟɥɢɦ ɮɚɤɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɫɨɡɞɚɜɚɟɦɨɟ ɩɧɟɜɦɨɰɢɥɢɧɞɪɨɦ 

ɩɨ ɮɨɪɦɭɥɟ: [    ] 

 

ɊDɊ ɄɈɆ

2

.Ɏ 4



 ,       (3.2) 

 

ɝɞɟ D – ɩɪɢɧɹɬɵɣ ɫɬɚɧɞɚɪɬɧɵɣ ɞɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ, ɦɦ; 

        

188406,0
4

20014,3 2

ɎP 


  ɇ. 

 

3.4.3 Ɋɚɫɱɟɬ ɲɩɢɥɶɤɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 

 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɲɩɢɥɶɤɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ı1 = Ɋ/ F  ≤  Д ıɪ ]    ,                     (3.3) 

ɝɞɟ  ı ɪ - ɜɟɥɢɱɢɧɚ  ɧɚɩɪɹɠɟɧɢɹ, ɇ/ɦɦ2 (ɞɥɹ ɫɬɚɥɢ 40 ı ɪ=460 ɇ/ɦɦ2); 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

 ВКР.350306.371.21.00.00.ПЗ 



 63 

Ɋ – ɞɟɣɫɬɜɭɸɳɟɟ ɭɫɢɥɢɟ,  ɇ; 

F – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɲɩɢɥɶɤɢ, ɦɦ2. 

  

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɲɩɢɥɶɤɢ ɩɨ ɮɨɪɦɭɥɟ: 

F = π • d2 / 4 ,                                    (3.4) 

 ɝɞɟ d – ɞɢɚɦɟɬɪ ɲɩɢɥɶɤɢ,  ɦɦ. 

ɉɧɟɜɦɨɰɢɥɢɧɞɪ ɡɚɤɪɟɩɥɟɧ ɧɚ ɱɟɬɵɪɟɯ ɲɩɢɥɶɤɚɯ .ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɲɩɢɥɶɤɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɛɭɞɟɬ ɫɥɟɞɭɸɳɢɦ: 

  ı ɪ  = Ɋ /( n ɲ • ( π • d2/4))  ≤ Д ɛɪ ]          (3.5) 

ɝɞɟ n ɲ – ɤɨɥɢɱɟɫɬɜɨ ɲɩɢɥɟɤ, ɲɬ. 

 ɂɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ ɜɵɪɚɠɟɧɢɹ ɧɚɯɨɞɢɦ ɞɢɚɦɟɬɪ ɛɨɥɬɚ ɩɨ ɮɨɪɦɭɥɟ: 

  d2 = 4Ɋ / n ɲ • (π • Д ı ɪ ] )                         (3.6) 

 Ɍɨɝɞɚ ɬɪɟɛɭɟɦɵɣ ɞɢɚɦɟɬɪ ɲɩɢɥɶɤɢ ɛɭɞɟɬ ɪɚɜɟɧ: 

d = 4 • 18840  / 4 • (3.14 • 460) = 13  ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɲɩɢɥɟɤ d =14 ɦɦ. 

Ɋɚɫɱɟɬɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɤɨɧɞɭɤɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 

ɩɪɢɥɨɠɟɧɢɢ ȼ. 

ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɨɟɤɬ ɨɬɞɟɥɟɧɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɟɪɜɢɫɭ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɚɥɚ ɫɬɚɪɬɟɪɚ. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɲɟɟɤ ɜɚɥɚ ɫɬɚɪɬɟɪɨɜ ɹɜɥɹɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ.  

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚɞ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ, 

ɩɨɡɜɨɥɹɸɳɟɟ ɨɛɥɟɝɱɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ 

ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɪɬɟɪɨɜ. ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 

ɜɧɟɞɪɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɚɟɬ ɜɵɫɨɤɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

21927,68 ɪɭɛɥɟɣ ɢ ɩɪɢ ɫɪɨɤɟ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɪɚɜɧɵɣ 0,35 

ɝɨɞɚ.. 
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