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ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɫɬɭɞɟɧɬɚ ɝɪɭɩɩɵ Ȼ262-11ɭ 

ɀɚɥɢɧɚ Ⱥ.ȼ. ɧɚ ɬɟɦɭ: «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɟɧɞɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ» 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ  ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ ɧɚ 54 ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 

ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. ɂɡ ɧɢɯ 2 ɥɢɫɬɚ ɨɬɧɨɫɹɬɫɹ ɤ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɱɚɫɬɢ. 

 ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, 

ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɨɞɟɪɠɢɬ 7 ɪɢɫɭɧɤɨɜ, 4 ɬɚɛɥɢɰɵ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ 

ɥɢɬɟɪɚɬɭɪɵ ɜɤɥɸɱɚɟɬ 18 ɧɚɢɦɟɧɨɜɚɧɢɹ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɨɜ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ Ʉɉɉ ɢ ɡɚɞɧɢɯ 

ɦɨɫɬɨɜ. Ɍɚɤ ɠɟ ɩɪɨɜɟɞɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɦɵ ɢ ɡɚɞɚɱɢ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɢɡ ɩɪɟɞɞɢɩɥɨɦɧɨɣ 

ɩɪɚɤɬɢɤɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ 

ɩɨɫɬɚ ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ Ʉɉɉ ɢ ɡɚɞɧɢɯ ɦɨɫɬɨɜ. 

 ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ Ʉɉɉ 

ɢ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɉɪɢɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɩɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱёɬɵ. 

 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 

ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɟɪɟɱɢɫɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɪɚɛɨɬɵ, ɜɨ ɜɪɟɦɹ ɢ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

 ȼɵɩɭɫɤɧɚɹ ɪɚɛɨɬɚ ɡɚɜɟɪɲɚɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɨɛɨɫɧɨɜɚɧɢɟɦ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɞɫɱɢɬɚɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 
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ABSTRACT 

to the final qualification work of a student of the group B262-11u Zhalin A.V. on 

ЭСО ЭШpТМ: “DОsТРЧТЧР К МКr НТКРЧШsТs аТЭС ЭСО НОЯОХШpЦОЧЭ ШП К НТКРЧШsЭТМ sЭКЧН” 

 

The final qualification work consists of an explanatory note on 54 sheets of 

typewritten text and a graphic part on 6 sheets of A1 format. Of these, 2 sheets 

belong to the structural part. 

The explanatory note consists of an introduction, three sections, a conclusion 

and contains 7 figures, 4 tables. The list of used literature includes 18 items. 

The first section presents an analysis of existing diagnostic technologies and 

stand designs for the diagnosis of gearboxes and rear axles. Justification of the 

topic and objectives of the final qualification work. 

In the second section, on the basis of data from undergraduate practice, the 

rationale and design of the diagnostic post of tractors and cars, the development of 

technologies for diagnosing gearboxes and rear axles are carried out. 

In the third section, a stand design is developed for the diagnosis of 

gearboxes and rear axles of domestic and foreign cars. The necessary structural and 

strength calculations are given. 

Also in this section, measures for labor protection and safety are designed. 

Safety requirements are listed before starting work, during and after work, and also 

in emergency situations. 

The final work is completed by the economic feasibility of the designed 

design. The economic effect of the introduction of the device and the payback 

period of investments are calculated. 
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ȼȼȿȾȿɇɂȿ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɬɟɯɧɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦɢ ɢ ɡɨɧɚɥɶɧɵɦɢ ɪɭɤɨɜɨɞɹ¬ɳɢɦɢ 

ɨɪɝɚɧɚɦɢ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɨ ɩɥɚɧɢɪɨɜɚɧɢɢ ɜɵɩɭɫɤɚ ɧɨɜɵɯ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɢɣɧɵɯ ɦɚɲɢɧ, ɚ ɬɚɤɠɟ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. 

Ɉɫɧɨɜɧɨɣ ɷɮɮɟɤɬ ɜ ɭɫɤɨɪɟɧɢɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ 

ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɛɥɚɝɨɞɚɪɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɨɢɫɩɵɬɚɬɟɥɶ¬ɧɵɯ ɫɬɚɧɰɢɣ 

ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢɧɫɬɢɬɭɬɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ: 

ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ, ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɹɜɥɟ¬ɧɢɹ 

ɞɟɮɟɤɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɬɟɯɧɨɥɨɝɢɢ; ɷɬɨ ɞɚɟɬ ɜɨɡ¬ɦɨɠɧɨɫɬɶ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɛɟɡɨɲɢɛɨɱɧɨ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ 

ɤɨɧɫɬɪɭɤɰɢɸ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɦɚɲɢɧ, ɚ ɬɟɯɧɨɥɨɝɢ¬ɱɟɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɜ ɩɨɥɟɜɨɞ¬ɫɬɜɟ  ɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ; 

ɩɨɜɵɲɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɞɚɧɧɵɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ 

ɬɨɱɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɷɮɮɟɤɬ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ ɦɚɲɢɧ, ɤɪɨɦɟ ɬɨɝɨ, 

ɢɫɤɥɸɱɚɸɬɫɹ ɨɲɢɛɨɱɧɵɟ ɨɰɟɧɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɦɚɲɢɧ; 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɝɥɭɛɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥ¬ɧɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɭɫɥɨɜɢɹɯ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢ¬ɛɥɢɠɟɧɧɵɯ ɤ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɬɚɧɨɜɹɬɫɹ ɜɨɡ¬ɦɨɠɧɵ  ɧɨɜɵɟ  

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ  ɪɟɲɟɧɢɹ; 

ɢɡɭɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨ¬ɞɭɤɰɢɢ 

ɜ ɨɬɞɟɥɶɧɵɯ ɡɨɧɚɯ, ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤ¬ɫɨɜ ɦɚɲɢɧ ɢ 

ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɜɨɡɞɟɥɵɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣ¬ɫɬɜɟɧɧɵɯ    ɤɭɥɶɬɭɪ; 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɪɨɩɚɝɚɧɞɟ ɢ ɚɤɬɢɜɧɨɦɭ ɜɧɟɞɪɟɧɢɸ ɧɨɜɨɣ 

ɬɟɯɧɢɤɢ   ɢ  ɬɟɯɧɨɥɨɝɢɢ   ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ  ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɦɚɲɢɧɨɢɫɩɵɬɚɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ ɢ ɢɧ¬ɫɬɢɬɭɬɵ  

ɪɚɫɩɨɥɚɝɚɸɬ  ɜɫɟɦɢ  ɧɟɨɛɯɨɞɢɦɵɦɢ   ɭɫɥɨɜɢɹɦɢ. 

ɇɚɪɹɞɭ ɫ ɢɫɩɵɬɚɧɢɹɦɢ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟ¬ɫɤɨɝɨ 

ɭɪɨɜɧɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢɫɩɵɬɚɧɢɣ ɦɚɲɢɧɨɢɫɩɵɬɚɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ ɢ 
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ɢɧɫɬɢɬɭɬɵ ɪɟɲɚɸɬ ɪɹɞ ɧɨɜɵɯ ɡɚɞɚɱ: 

ɪɚɡɜɢɬɢɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢɫɩɵɬɚɧɢɣ, ɭɥɭɱɲɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɲɢɧ ɢ ɨɩɬɢɦɢɡɚɰɢɸ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, 

ɩɨɥɭɱɚɟɦɨɣ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ, ɲɢɪɨɤɨɟ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɚɤɬɢɤɭ ɢɫ¬ɩɵɬɚɧɢɣ 

ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɦɚɬɟ¬ɦɚɬɢɱɟɫɤɨɝɨ  

ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

ɭɥɭɱɲɟɧɢɟ ɫɢɫɬɟɦɵ ɧɚɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɵɬɚɧɢɹɦɢ ɧɚ ɛɚɡɟ ɗȼɆ   

ɢ   ɫɨɜɪɟɦɟɧɧɵɯ   ɫɪɟɞɫɬɜ   Ⱥɋɍ. 

Ɉɬɟɱɟɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ ɧɚ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ ɫɟɥɶɫɤɨɯɨɡɹɣ-

ɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɫɨɫɬɚɜɢɥɢ ɨɫɧɨɜɭ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɫɬɪɚɧ – 

ɱɥɟɧɨɜ ɋɗȼ, ɜ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɥɢ ɭɱɚɫɬɢɟ ɫɩɟ¬ɰɢɚɥɢɫɬɵ – 

ɢɫɩɵɬɚɬɟɥɢ ɋɋɋɊ, Ȼɨɥɝɚɪɢɢ, ȼɟɧɝɪɢɢ, ɉɨɥɶɲɢ, Ɋɭɦɵɧɢɢ, ɑɟɯɨɫɥɨɜɚɤɢɢ ɢ 

Ɇɨɧɝɨɥɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɮɢɰɢɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɞɥɹ ɩɪɢ¬ɧɹɬɢɹ 

ɪɟɲɟɧɢɣ ɨ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɚɲɢɧ, ɬɚɤ ɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɩɪɨɫɚ ɧɚ ɜɧɭɬɪɟɧɧɟɦ 

ɢ ɜɧɟɲɧɟɦ ɪɵɧɤɚɯ ɫɛɵɬɚ. Ɍɚɤɢɟ ɨɪɝɚɧɢɡɚ¬ɰɢɢ, ɤɚɤ DLG (ɎɊȽ), CNEEMA 

(Ɏɪɚɧɰɢɹ), ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɧ¬ɫɬɢɬɭɬ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɜ 

ɒɜɟɰɢɢ, ɇɚɰɢɨɧɚɥɶɧɵɣ ɰɟɧɬɪ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɟɯɚɧɢɤɢ ɜ Ɍɭɪɢɧɟ 

(ɂɬɚɥɢɹ), ɉɨɪ¬ɬɭɝɚɥɶɫɤɚɹ ɫɬɚɧɰɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɟɯɚɧɢɤɢ, 

Ⱥɜɫɬɪɢɣ¬ɫɤɚɹ ɮɟɞɟɪɚɥɶɧɚɹ ɦɚɲɢɧɨɢɫɩɵɬɚɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ, ɢɧɫɬɢɬɭɬ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɇɨɪɜɟɝɢɢ ɢ ɞɪ., ɧɟ ɬɨɥɶɤɨ ɢɫɩɵɬɵɜɚɸɬ ɦɚɲɢɧɵ, 

ɧɨ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɫɥɟɞɭɸɬ ɪɚɛɨɬɭ ɢɯ ɜ ɭɫɥɨɜɢɹɯ ɪɹɞɨ¬ɜɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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1 ȺɇȺɅɂɁ ɋɂɋɌȿɆЫ ȾɂȺȽɇɈɋɌɂɊɈȼȺɇɂə ɂ ɋɌȿɇȾɈȼ ȾɅə 

ȾɂȺȽɇɈɋɌɂɄɂ Ʉɉɉ ɂ ɁȺȾɇɂɏ ɆɈɋɌɈȼ 

1.1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

 

Ɂɚɞɚɱɢ ɚɧɚɥɢɡɚ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜ ɫɢɫɬɟɦɧɨɦ ɩɥɚɧɟ ɫɨɫɬɨɹɬ ɜ ɧɚɞɟɠɧɨɦ 

ɨɩɪɟɞɟɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦ ɢ ɩɨɞɫɢɫɬɟɦ 

ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢ ɢɡɦɟɧɹɸɳɢɯɫɹ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ, ɨɰɟɧɤɟ ɛɚɡɨɜɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɦɚɲɢɧɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɫɨɜɟɪ¬ɲɟɧɫɬɜɚ ɢ ɜɡɚɢɦɨɭɜɹɡɤɢ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɦɚɲɢɧ, ɚ ɬɚɤɠɟ ɜ ɨɩɪɟ¬ɞɟɥɟɧɢɢ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ ɢɯ 

ɫɬɪɭɤɬɭɪɵ ɢ ɩɭɬɟɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. 

ɋɨɜɪɟɦɟɧɧɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɜɨɡɧɢɤɥɚ 

ɧɚ ɛɚɡɟ ɞɢɚɥɟɤɬɢɱɟɫɤɨɝɨ ɩɨɧɢɦɚɧɢɹ ɜɡɚɢɦɨɫɜɹɡɚɧɧɨɫɬɢ ɢ 

ɜɡɚɢɦɨɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ ɹɜɥɟɧɢɣ ɜ ɪɟɚɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɭɫ¬ɩɟɯɨɜ  

ɤɢɛɟɪɧɟɬɢɱɟɫɤɢɯ  ɧɚɭɤ   Д4,  13,  17,   19,  34, 81, 91Ж. 

ɉɨɞ ɫɢɫɬɟɦɧɵɦ ɚɧɚɥɢɡɨɦ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ¬ɧɨɣ 

ɬɟɯɧɢɤɢ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɢɟɦɨɜ ɢ ɦɟɬɨɞɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɩɪɢ ɢɡɭɱɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɜɵɩɨɥɧɹɟɦɵɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ 

ɦɚɲɢɧɚɦɢ, ɦɚɲɢɧɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɢ ɤɨɦ¬ɩɥɟɤɫɚɦɢ. ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ 

ɡɚɞɚɱɢ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɬ ɜ ɨɩɪɟɞɟ¬ɥɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɦɟɧɬɨɜ ɢ ɫɢɫɬɟɦɵ ɜ 

ɰɟɥɨɦ, ɬ. ɟ. ɤɪɢɬɟɪɢɟɜ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ. 

ɋ ɩɨɡɢɰɢɢ ɫɢɫɬɟɦɧɵɯ ɜɡɝɥɹɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɥɢɱɚɬɶ ɚɝɪɨ-

ɬɟɯɧɢɱɟɫɤɢɟ, ɮɢɡɢɱɟɫɤɢɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨ-

ɧɨɦɢɱɟɫɤɢɟ   ɚɫɩɟɤɬɵ   ɡɚɞɚɱ   ɚɧɚɥɢɡɚ. 

ɋɢɫɬɟɦɚ ɨɛɵɱɧɨ ɡɚɞɚɟɬɫɹ ɩɟɪɟɱɧɟɦ ɨɛɴɟɤɬɨɜ, ɢɯ ɫɜɨɣɫɬɜ, ɫɜɹ¬ɡɟɣ ɢ 

ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ. ɉɪɢ ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɫɢɫɬɟɦɚ, ɨɛɵɱɧɨ 

ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɩɨɞɫɢɫɬɟɦɵ, ɢɡɭɱɟɧɢɟ ɤɨɬɨɪɵɯ ɜɟɞɟɬɫɹ ɩɨɪɨɡɧɶ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɢɡɭɱɟɧɢɟɦ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 

ɋɬɪɨɝɨ ɨɱɟɪɬɢɬɶ ɝɪɚɧɢɰɵ ɫɢɫɬɟɦ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɢ ɢɫɩɵ¬ɬɚɧɢɹɯ, 

ɟɫɬɟɫɬɜɟɧɧɨ, ɬɪɭɞɧɨ. Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɜ ɞɚɧɧɨɦ ɫɥɭ¬ɱɚɟ ɦɨɠɧɨ 

ɫɱɢɬɚɬɶ ɪɚɫɫɦɨɬɪɟɧɢɟ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɹɜɥɟɧɢɣ, ɜ ɤɨ¬ɬɨɪɵɯ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ 
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ɧɟɤɨɬɨɪɚɹ ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɢ ɨɬɵ¬ɫɤɢɜɚɸɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢɟ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɡɚɢɦɨɫɜɹɡɟɣ ɞɥɹ ɪɚɡ¬ɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɫɢɫɬɟɦɧɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɢ ɷɬɨɦ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶ¬ɡɨɜɚɧɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɪɚɛɨɬɚɯ Ʌ. Ɏɨɧ Ȼɟɪɬɚɥɚɧɮɢ, ɍ. ɗɲɛɢ, Ɇ. Ɇɟɫɚɪɨɜɢɱɚ, ɬɚɤɢɟ, ɤɚɤ «Ʉɨɦɩɥɟɤɫ 

ɷɥɟɦɟɧ¬ɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ», «Ɉɬɨɛɪɚɠɟɧɢɟ ɜɯɨɞɨɜ ɢ 

ɫɨɫɬɨɹɧɢɣ ɨɛɴɟɤɬɚ ɜ ɜɵɯɨɞɚɯ ɨɛɴɟɤɬɚ» ɢ ɬ. ɞ. Д7, 18, 49Ж. 

ȼɫɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɨɛɴɟɤɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɤɨɦɩɥɟɤɫɟ ɫɟɥɶɫɤɨ-

ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɛɨɬ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ (ɪɚɛɨɱɢɟ ɦɚɲɢɧɵ, ɷɧɟɪɝɟ¬ɬɢɱɟɫɤɢɟ ɢ 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɢ ɩɨɝɪɭɡɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ 

ɬɚɤɠɟ ɨɛɴɟɤɬ ɨɛɪɚɛɨɬɤɢ ɢ ɜɧɟɲɧɹɹ ɫɪɟɞɚ), ɦɨɝɭɬ ɛɵɬɶ ɜɩɨɥɧɟ ɩɪɚɜɨɦɟɪɧɨ 

ɨɛɴɟɞɢɧɟɧɵ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ, ɧɚɡɵɜɚɟ¬ɦɭɸ   ɨɛɵɱɧɨ   ɫɥɨɠɧɨɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɜɟɞɟɧɧɵɦ ɚɧɚɥɢɡɨɦ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɥɟɤ¬ɫɨɜ ɜ 

ɩɨɥɟɜɨɞɫɬɜɟ ɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ ɨɫɧɨɜɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ ɢ ɯɚɪɚɤɬɟɪɧɵɦɢ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ: 

ɧɚɥɢɱɢɟ ɨɛɳɟɣ ɞɥɹ ɫɢɫɬɟɦɵ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɢ ɤɨɧ-

ɤɭɪɢɪɭɸɳɢɯ ɰɟɥɟɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨɞɫɢɫɬɟɦ ɩɪɢ ɧɚɥɨɠɟɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ; 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɸ ɩɭɬɟɦ 

ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɞɨɫɬɢ¬ɠɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɫɢɫɬɟɦ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɹɜɥɹɸɬɫɹ 

ɨɬɤɪɵɬɵɦɢ, ɬɚɤ ɤɚɤ ɩɪɢ ɢɯ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ ɨɛɦɟɧ ɫ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ, 

ɦɚɬɟɪɢɚɥɶɧɵɦɢ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɢ ɢɧɮɨɪ¬ɦɚɰɢɨɧɧɵɦɢ ɩɨɬɨɤɚɦɢ (ɩɨɫɟɜɧɨɣ 

ɦɚɬɟɪɢɚɥ, ɝɨɪɸɱɟɟ, ɭɞɨɛɪɟɧɢɹ, ɭɪɨɠɚɣ, ɫɜɟɞɟɧɢɹ ɨ ɯɨɞɟ ɪɚɛɨɬ ɢ ɬ. ɞ.). 

ɇɚɩɪɢɦɟɪ, ɩɟɪɜɢɱɧɵɦ ɡɜɟ¬ɧɨɦ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜɵɩɨɥɧɟɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɭɧɤ¬ɰɢɣ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɪɨɫɬɟɣɲɟɟ ɷɪɝɚɬɢɱɟɫɤɨɟ 

ɡɜɟɧɨ, ɜɤɥɸɱɚɸɳɟɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɨɛɥɚɞɚɸɳɟɝɨ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɜɚ¬ɥɢɮɢɤɚɰɢɟɣ, ɢ ɫɨɛɫɬɜɟɧɧɨ ɦɚɲɢɧɭ ɤɚɤ ɨɪɭɞɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. ɗɬɨ ɡɜɟɧɨ ɜɯɨɞɢɬ ɤɚɤ ɷɥɟɦɟɧɬ ɜ ɜɵɲɟɫɬɨɹɳɭɸ ɫɢɫɬɟɦɭ 

ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, ɨɛɴɟɞɢɧɹɸɳɭɸ ɧɟɫɤɨɥɶɤɨ ɩɟɪɜɢɱɧɵɯ ɡɜɟɧɶɟɜ, 



12 

ɜɵɩɨɥɧɹɸɳɢɯ ɜɡɚ-ɢɦɨɫɜɹɡɚɧɧɵɟ ɢ ɱɚɫɬɨ ɪɚɡɥɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɨɛɪɚɛɨɬɤɢ 

ɩɨɱɜɵ, ɩɨ¬ɫɟɜ, ɭɛɨɪɤɭ ɭɪɨɠɚɹ, ɤɨɪɦɥɟɧɢɟ, ɭɯɨɞ ɡɚ ɠɢɜɨɬɧɵɦɢ, ɞɨɟɧɢɟ, 

ɭɛɨɪɤɭ ɧɚɜɨɡɚ ɢ ɬ. ɞ. ɇɟɫɤɨɥɶɤɨ ɡɜɟɧɶɟɜ ɨɛɪɚɡɭɸɬ ɫɢɫɬɟɦɭ ɬɪɟɬɶ¬ɟɝɨ ɩɨɪɹɞɤɚ 

— ɩɨɥɟɜɨɞɱɟɫɤɭɸ ɛɪɢɝɚɞɭ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɣ ɤɨɦ¬ɩɥɟɤɫ; ɧɟɫɤɨɥɶɤɨ ɛɪɢɝɚɞ 

ɨɛɪɚɡɭɸɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɭɱɚɫɬɨɤ ɢɥɢ ɰɟɯ, ɬ. ɟ. ɫɢɫɬɟɦɭ ɱɟɬɜɟɪɬɨɝɨ 

ɩɨɪɹɞɤɚ ɢ ɬ. ɞ. ɞɨ ɫɢɫɬɟɦ ɫɚɦɨɝɨ ɜɵ¬ɫɨɤɨɝɨ ɩɨɪɹɞɤɚ — ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ 

ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ   ɢɥɢ  ɡɨɧɵ. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɥɸɛɭɸ ɚɝɪɨɡɨɨɬɟɯ-

ɧɢɱɟɫɤɭɸ ɢɥɢ ɫɭɝɭɛɨ ɦɟɯɚɧɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ. 

ɉɨɞ ɫɬɪɭɤɬɭɪɨɣ ɫɢɫɬɟɦɵ ɨɛɵɱɧɨ ɩɨɧɢɦɚɸɬ ɯɚɪɚɤɬɟɪ ɟɟ ɨɪɝɚɧɢ¬ɡɚɰɢɢ 

ɢɡ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɢɥɨɜɵɯ, ɷɧɟɪɝɟ¬ɬɢɱɟɫɤɢɯ, 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɜɡɚɢɦɨɫɜɹɡɟɣ, ɤɨ¬ɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɮɭɧɤɰɢɹɦɢ, ɜɵɩɨɥɧɹɟɦɵɦɢ ɫɢɫɬɟɦɨɣ. ɋɬɪɭɤ¬ɬɭɪɚ ɫɢɫɬɟɦɵ ɨɛɵɱɧɨ ɡɚɜɢɫɢɬ 

ɨɬ ɦɚɬɟɪɢɚɥɶɧɨɣ ɩɪɢɪɨɞɵ ɨɛɴɟɤɬɨɜ, ɯɚɪɚɤɬɟɪɚ ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɧɢɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧ¬ɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɰɟɫɫɨɜ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɬɢɩɚ ɩɨɞɱɢɧɟɧɢɹ ɢ ɩɨɞ-

ɱɢɧɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɜɹɡɟɣ, ɧɚ¬ɩɪɢɦɟɪ, 

ɫɜɟɞɟɧɢɣ ɨ ɫɨɫɬɨɹɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɧɚɥɢɱɢɢ ɫɟɦɹɧ, ɤɨɪɦɨɜ, ɡɚɜɟɪɲɟɧɢɢ 

ɡɚɩɪɚɜɤɢ, ɞɜɢɠɟɧɢɢ ɚɝɪɟɝɚɬɚ ɢ ɬ. ɩ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɨɩɢɫɵɜɚɟɬ ɫɨɫɬɨɹɧɢɟ 

ɩɨɞɱɢɧɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɥɢ ɨɛɴɟɤɬɚ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɷɥɟɦɟɧɬɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɜɵɪɚɠɚ¬ɟɬɫɹ ɨɛɵɱɧɨ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɢɥɢ 

ɦɚɬɟɪɢɚɥɶɧɵɦ ɨɛɦɟɧɨɦ. 

Ɉɩɨɫɪɟɞɫɬɜɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɟɣ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɢɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɮɭɧɤ-

ɰɢɨɧɢɪɨɜɚɧɢɹ ɟɟ ɷɥɟɦɟɧɬɨɜ ɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɢ, ɧɚɤɨɧɟɰ, ɩɪɚɤɬɢ¬ɱɟɫɤɚɹ 

ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɫɭɳɧɨɫɬɶ ɫɢɫɬɟɦ¬ɧɨɝɨ ɩɨɞɯɨɞɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɫɩɵɬɚɬɟɥɢ ɞɨɥɠɧɵ ɜɥɚɞɟɬɶ ɦɟɬɨɞɨɦ ɧɚɯɨ¬ɠɞɟɧɢɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɢ¬ɬɟɥɶɧɨɦ ɩɪɨɦɟɠɭɬɤɟ 

ɜɪɟɦɟɧɢ, ɫɨɢɡɦɟɪɢɦɨɦ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɪɚɛɨɱɢɯ ɫɦɟɧ, ɚɝɪɨɫɪɨɤɨɜ ɢɥɢ 
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ɞɚɠɟ ɫɪɨɤɨɜ ɫɥɭɠɛɵ ɦɚɲɢɧ, ɬɚɤ ɤɚɤ ɝɟɧɟɪɚɥɶɧɵɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɥɭɱɚɣɧɵɯ 

ɜɟɥɢɱɢɧ ɢ ɫɥɭɱɚɣɧɵɯ ɮɭɧɤɰɢɣ — ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɮɭɧɤ¬ɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɲɢɧ, ɨɛɴɟɤɬɢɜɧɚɹ ɨɰɟɧɤɚ ɤɨɬɨɪɵɯ ɩɨ 

ɜɵɛɨɪɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ 

ɮɚɤɬɢɱɟ¬ɫɤɢ ɹɜɥɹɸɬɫɹ ɰɟɥɶɸ ɢɫɩɵɬɚɧɢɣ, ɩɪɨɫɬɢɪɚɸɬɫɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɭɸ 

ɬɟɪɪɢɬɨɪɢɸ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ ɢ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɬɟ¬ɱɟɧɢɟ 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ (ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ ɞɨ ɧɟɫɤɨɥɶɤɢɯ 

ɞɟɫɹɬɤɨɜ ɥɟɬ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ «ɜɪɟɦɹ ɠɢɡɧɢ» ɫɥɨɠɢɜɲɟɣɫɹ  ɫɢɫɬɟɦɵ 

ɡɟɦɥɟɞɟɥɢɹ. 

 

 

1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

Ʉɉɉ ɢ ɡɚɞɧɢɯ ɦɨɫɬɨɜ 

 

ȼɚɠɧɟɣɲɢɦ ɦɨɦɟɧɬɨɦ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɨɞɟɥɟɣ ɜɧɟɲɧɢɯ ɭɫɥɨ¬ɜɢɣ ɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɢɱɟɫɤɨɟ ɩɨɧɹɬɢɟ ɫɨɫɬɨɹɧɢɹ 

ɩɪɨɰɟɫɫɚ. 

ɋɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɨɪɢɢ ɫɢɫɬɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɩɟɪɟɦɟɧɧɚɹ, ɤɨɬɨɪɚɹ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɫɨɜɦɟɫɬɧɨ ɫ ɜɵ¬ɯɨɞɧɨɣ  

ɜɟɥɢɱɢɧɨɣ  ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɟɬ ɟɟ  ɩɨɜɟɞɟɧɢɟ. 

Ɂɚɞɚɱɢ ɬɟɨɪɟɬɢɤɨ-ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦ ɦɧɨɝɢɯ 

ɱɚɫɬɢɰ ɭɫɩɟɲɧɨ ɪɟɲɟɧɵ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɮɢɡɢɤɟ. ɉɪɢ ɷɬɨɦ ɫɥɨɠɧɵɟ 

ɫɢɫɬɟɦɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɟ ɩɨɞɫɢ¬ɫɬɟɦɵ 

(ɦɢɤɪɨɫɢɫɬɟɦɵ) ɢ ɩɨɜɟɞɟɧɢɟ ɜɫɟɣ ɫɢɫɬɟɦɵ ɨɩɢɫɵɜɚɟɬɫɹ ɮɭɧɤ¬ɰɢɹɦɢ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɣ ɦɧɨɠɟɫɬɜɚ ɦɢɤɪɨ¬ɫɢɫɬɟɦ. ȿɫɥɢ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟ ɨɞɧɭ ɦɟɯɚɧɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, ɚ ɚɧɫɚɦɛɥɶ ɢɞɟɧɬɢɱɧɵɯ 

ɫɢɫɬɟɦ ɢ ɧɚɛɥɸɞɚɬɶ ɡɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ ɜ ɧɟɤɨɬɨɪɨɦ ɚɛɫɬɪɚɤɬɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɬɨ ɦɨɠɧɨ 

ɨɩɢɫɵɜɚɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɡɥɢɱɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢ ɩɪɨɰɟɫɫɵ. 

Ɇɚɲɢɧɧɵɣ ɚɝɪɟɝɚɬ ɜ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɯɚɪɚɤ-
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ɬɟɪɢɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɢɦɢ ɜɢɞɚɦɢ ɫɨɫɬɨɹɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɢɡɦɟɧɟ¬ɧɢɟ ɜɨ 

ɜɪɟɦɟɧɢ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟ¬ɫɤɢɯ, 

ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ, ɷɧɟɪɝɨɫɢɥɨɜɵɯ ɢ ɞɪɭ¬ɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ɉɛɵɱɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɢɡɦɟɪɟɧɢɸ ɩɨɞɞɚɸɬɫɹ ɧɟ ɜɫɟ ɩɟ¬ɪɟɦɟɧɧɵɟ 

ɫɨɫɬɨɹɧɢɹ. ȼ ɰɟɥɨɦ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɣ ɨɛɴɟɤɬɚ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ ɡɚɞɚɱɟɣ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ. 

ȿɫɥɢ ɢɫɩɵɬɵɜɚɟɦɭɸ ɦɚɲɢɧɭ ɧɚɛɥɸɞɚɬɶ ɜ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɚɯ 

ɩɪɢ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɯ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɹɯ ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɬɨ 

ɩɪɨɰɟɫɫ ɢɡɦɟɧɟɧɢɹ ɟɟ ɫɨɫɬɨɹɧɢɣ ɦɨɠɧɨ ɫɱɢ¬ɬɚɬɶ ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɫɨɫɬɨɹɧɢɢ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. 

Ɍɚɤ ɤɚɤ ɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɱɜɵ, ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɚɫɫ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɦɚɫɲɬɚɛɚɯ ɩɨɱɜɟɧɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɣ 

ɡɨɧɵ ɦɟɬɟɨɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɫɥɨɠɧɵɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ, ɢɦɟɸɳɢɦɢ ɦɟɫɬɨ ɧɚ Ɂɟɦɥɟ ɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫ ɨɝɪɨɦɧɵɦ ɱɢɫɥɨɦ 

ɞɟɣɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɮɚɤɬɨɪɨɜ 

ɞɟɣɫɬɜɭɟɬ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɦɚɥɚ, ɚ ɛɨɥɶɲɢɟ ɢɯ ɨɬɤɥɨɧɟɧɢɹ 

ɦɚɥɨɜɟɪɨɹɬɧɵ, ɬɨ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɟ 

ɪɚɫɩɪɟɞɟ¬ɥɟɧɢɟ ɫɨɫɬɨɹɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɲɢɧ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɦ ɩɪɨɦɟɠɭɬɤɟ 

ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɩɪɟɞɩɨɥɚɝɚɬɶ ɪɚɜɧɨɜɟɫɧɵɦ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɫɦɵɫɥɟ. 

ɉɪɚɤɬɢɱɟɫɤɢ ɷɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢɡɜɟɫɬɧɨɣ ɦɧɨɝɨ¬ɥɟɬɧɟɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ 

ɤɨɧɟɱɧɨɫɬɶɸ ɭɫɪɟɞɧɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ, 

ɪɟɨɥɨɝɢɱɟɫɤɢɯ, ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɰɢɤɥɨɜ, ɯɨɬɹ ɜ ɤɨɧɤɪɟɬɧɵɟ 

ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ ɢɥɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɣɨɧɚɯ ɡɨɧɵ ɢɦɟɸɬ ɦɟɫɬɨ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɤɨɧɟɱɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɭɫɪɟɞɧɟɧɧɵɯ  ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɟɫɶɦɚ ɜɚɠɧɨ ɪɚɫɩɨ¬ɥɚɝɚɬɶ 

ɢɫɱɟɪɩɵɜɚɸɳɢɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ ɨ ɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɢ ɢɡɦɟɧɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɱɜɵ ɢ 

ɪɚɫɬɟɧɢɣ ɧɚ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɹɯ ɜ ɬɟɱɟɧɢɟ ɚɝɪɨɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 

ɨɩɟɪɚɰɢɣ ɢɥɢ ɞɚɠɟ ɜɪɟɦɟɧɢ ɜɟɝɟɬɚɰɢɢ. 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɵɫɤɚɬɶ ɨɬɨɛɪɚɠɟɧɢɹ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɥɭɱɚɣɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɦɚɲɢɧ. 

ɇɟ ɜɞɚɜɚɹɫɶ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɬɨɧɤɨɫɬɢ, ɭɩɨɦɹɧɟɦ ɥɢɲɶ ɨ ɬɨɦ, ɱɬɨ ɜ 

ɷɬɢɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɟɪɵ ɧɚ 

ɦɧɨɠɟɫɬɜɟ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɜɟɥɢɱɢɧ, ɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɦɚɲɢɧɨɣ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɜ ɜɵɯɨɞɧɵɟ ɬɨɠɟ ɞɨɥɠɧɨ ɫɨɯɪɚɧɹɬɶ ɦɟɪɭ, 

ɭɞɨɛɧɵɦ ɫɢɧɨɧɢɦɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ. 

ȿɫɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɨɰɟɫɫ ɧɚɛɥɸɞɚɬɶ ɜ ɛɨɥɶɲɨɦ ɱɢɫɥɟ ɬɨɱɟɤ ɩɨɥɹ ɢɥɢ 

ɡɨɧɵ, ɬɨ ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɚ ɜɨ ɜɪɟɦɟɧɢ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ 

ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɣ ɢɥɢ ɬɪɚɟɤɬɨɪɢɣ. ȼ ɩɪɨɫɬɪɚɧɫɬɜɟ ɥɟɝɤɨ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ 

ɦɟɪɵ ɤɚɤ ɧɟɤɨɬɨɪɨɝɨ ɚɧɚɥɨɝɚ ɨɛɴɟɦɚ ɢɥɢ ɩɥɨɳɚɞɢ. Ɋɟɲɚɹ ɡɚɞɚɱɭ ɨɩɢɫɚɧɢɹ 

ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨ ɦɟɬɨɞɭ Ɇ. Ʉɚɰɚ ɜ ɢɧɬɟɪɜɚɥɟ ɜ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ Э, ɜ ɢɧɬɟɪɜɚɥɟ ɚ2, (J2 ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ Э2, ɜ ɢɧɬɟɪɜɚɥɟ ɜ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ ЭЧ (ɩɪɢ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɛɭɞɭɳɟɝɨ ɩɨɜɟɞɟɧɢɹ ɨɬ ɩɪɨɲɥɨɝɨ),   

ɧɟɨɛɯɨɞɢɦɨ   ɧɚɣɬɢ   ɜɟɪɨɹɬɧɨɫɬɶ   (ɪɢɫ.   2) 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɬɟɧɞ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ ɦɨɫɬɨɜ 

ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

 

Ʉ ɩɨɞɦɧɨɠɟɫɬɜɭ ɭɩɨɦɹɧɭɬɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɨɨɬɧɨɫɢɬɫɹ ɜɟɪɨɹɬɧɨɫɬɧɚɹ 
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ɦɟɪɚ, ɡɚɞɚɧɧɚɹ ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɮɨɪɦɭɥɨɣ. 

ɉɨɧɹɬɢɟ ɦɟɪɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɵɱɢɫɥɹɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɡɧɚɱɟɧɢɣ ɧɟɤɨɬɨɪɵɯ ɮɭɧɤɰɢɨɧɚɥɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɢɥɢ 

ɤɚɱɟɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɦɚɲɢɧɵ. Ɍɚɤɚɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɭɞɟɬ 

ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɦɟɪɭ ɦɧɨɠɟɫɬɜɚ ɬɟɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɮɭɧɤɰɢɨɧɚɥ 

Ⱦɚɥɟɟ ɦɨɠɧɨ ɧɚɣɬɢ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢɫɫɥɟɞɭɟɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  

ɩɪɨɰɟɫɫɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɢɫɩɟɪɫɢɸ. 

ɑɢɫɥɨ ɫɨɫɬɨɹɧɢɣ ɜɧɟɲɧɟɣ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 

ɜɵɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɚɲɢɧ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɫɤɨɧɟɱɧɨ. Ɉɞɧɚɤɨ ɞɥɹ 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ, ɭɱɢɬɵɜɚɹ ɤɨɧɟɱɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɨɝɪɚɧɢɱɢɬɶ ɞɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɨɜ ɜɧɟɲɧɢɯ ɫɢɬɭɚɰɢɣ, ɜ ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɟɬ 

ɦɚɲɢɧɚ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɝɪɚɧɢɱɢɬɶ ɢ ɤɚɠɞɵɣ ɩɚɪɚɦɟɬɪ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ 

ɧɟɤɨɬɨɪɵɦ ɤɨɧɟɱɧɵɦ ɱɢɫɥɨɦ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɞɯɨɞɹɳɭɸ ɞɢɫɤɪɟɬɢɡɚɰɢɸ ɫɨɫɬɨɹɧɢɣ ɚɝɪɟɝɚɬɚ, ɚ ɧɚɛɨɪɵ 

ɞɢɫɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɜɯɨɞɚ-ɜɵɯɨɞɚ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɟɝɨ ɫɨɫɬɨɹɧɢɟ. 

Ƚɨɝɞɩ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɝɪɟɝɚɬɚ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ 

ɫɨɛɨɣ ɜɟɤɬɨɪɵ ɫɨɫɬɨɹɧɢɣ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɛɴɟɞɢɧɹɟɦɵɟ ɞɥɹ 

ɤɚɠɞɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɝɢɩɟɪɨɛɥɚɫɬɶ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ 

ɡɚɩɨɥɧɢɬɶ ɫɨɝɥɚɫɧɨ ɧɚɲɢɦ ɞɢɫɤɪɟɬɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɤɨɧɟɱɧɵɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɝɢɩɟɪɤɭɛɨɜ. Ɍɚɤɭɸ ɫɢɫɬɟɦɭ ɫ ɤɨɧɟɱɧɵɦ ɱɢɫɥɨɦ ɫɨɫɬɨɹɧɢɣ ɩɨ 

ɚɧɚɥɨɝɢɢ ɫ ɬɟɨɪɢɟɣ ɤɨɧɟɱɧɵɯ ɚɜɬɨɦɚɬɨɜ ɨɩɢɫɵɜɚɸɬ ɧɚ ɩɪɨɢɡɜɟɞɟɧɢɢ 

ɩɪɨɫɬɪɚɧɫɬɜ ɬɪɟɯ ɦɧɨɠɟɫɬɜ ɩɚɪɨɣ ɨɬɨɛɪɚɠɟɧɢɣ / ɢ <?, ɫɜɹɡɵɜɚɸɳɢɯ 

ɫɨɫɬɨɹɧɢɟ, ɜɯɨɞ ɢ ɜɵɯɨɞ ɚɝɪɟɝɚɬɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ Э ɢ Э -J- l: 

ɝɞɟ 2 — ɩɪɨɫɬɪɚɧɫɬɜɨ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ; Б — ɜɯɨɞɧɵɟ ɫɢɝɧɚɥɵ; В — 

ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ;   Ɍ — ɦɧɨɠɟɫɬɜɨ ɰɟɥɵɯ ɱɢɫɟɥ   (Ɍ = ..., 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɜɨɡɦɨɠɧɵɯ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɧɟɤɨɬɨɪɵɟ ɚɜɬɨɪɵ ɪɟɤɨɦɟɧɞɭɸɬ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ, ɨɩɢɫɵɜɚɸɳɟɣ ɩɪɨɫɬɪɚɧɫɬɜɨ ɫɨɫɬɨɹɧɢɣ ɨɛɴɟɤɬɚ,   
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ɜɤɥɸɱɚɬɶ  ɬɚɤɠɟ   ɩɚɪɚɦɟɬɪɵ   ɨɛɴɟɤɬɚ. 

ɂɧɬɟɪɜɚɥ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨɛɵ ɩɪɢ ɩɟɪɟɯɨɞɟ ɜ ɫɥɟɞɭɸɳɢɣ ɤɥɚɫɫ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɡɦɟɧɹɥɢɫɶ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɞɨɩɭɫɤɚ, ɧɚɩɪɢɦɟɪ, ɧɚ 10—

15%. ɑɢɫɥɨ ɬɚɤɢɯ ɤɥɚɫɫɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɬ 3 ɞɨ 10—12. 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɬɪɟɛɭɟɬ 

ɭɫɬɚɧɨɜɥɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ (ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɷɦɩɢɪɢɱɟɫɤɢɯ) 

ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ, ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɦɚɲɢɧɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɩɪɨɫɬɪɚɧɫɬɜɨɦ 

ɟɝɨ ɫɨɫɬɨɹɧɢɣ (ɫɨɫɬɨɹɧɢɣ ɜɵɯɨɞɧɵɯ ɜɟɥɢɱɢɧ) ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜɧɟɲɧɟɣ 

ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɦɢ ɟɫɬɟɫɬɜɟɧɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 

ɞɚɧɧɵɯ ɪɚɣɨɧɚ ɢɥɢ ɡɨɧɵ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɪɭɞɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɧɨɝɨ ɦɟɬɨɞɚ ɤ 

ɢɫɩɵɬɚɧɢɹɦ ɢ ɩɨɫɬɪɨɟɧɢɸ ɦɨɞɟɥɟɣ ɩɪɨɰɟɫɫɨɜ ɫɜɹɡɚɧɵ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ 

ɨɩɪɟɞɟɥɟɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɧɨɠɟɫɬɜɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɬɨɪɨɝɨ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɭɫɪɟɞɧɟɧɢɟ, ɬ. ɟ. ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ 

(ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɫɨɫɬɨɹɧɢɣ ɜɧɟɲɧɟɣ ɫɪɟɞɵ). ɇɟɨɛɯɨɞɢɦɨ 

ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɜɵɛɨɪ ɫɯɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɢ 

ɫɬɪɭɤɬɭɪɨɣ ɨɠɢɞɚɟɦɵɯ ɫɨɫɬɨɹɧɢɣ ɨɛɴɟɤɬɚ ɢ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ 

ɬɪɟɛɨɜɚɧɢɹɦ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨɣ ɢ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɷɬɢɯ 

ɫɨɫɬɨɹɧɢɹɯ. 

ȼɚɠɧɟɣɲɢɦ ɭɫɥɨɜɢɟɦ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɢɫɩɵɬɚɧɢɣ ɢ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɮɨɪɦɚɥɢɡɚɰɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɏɨɪɦɚɥɢɡɚɰɢɹ 

ɫɨɫɬɚɜɥɹɟɬ, ɜ ɱɚɫɬɧɨɫɬɢ, ɧɟɩɪɟɦɟɧɧɭɸ ɨɩɟɪɚɰɢɸ ɰɢɮɪɨɜɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɛɟɫɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɜɨɡɦɨɠɧɵɯ 

ɦɨɞɟɥɟɣ ɩɪɨɰɟɫɫɨɜ ɢɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ. ȼ ɩɨɥɟɜɨɞɫɬɜɟ, 

ɧɚɩɪɢɦɟɪ, ɥɨɝɢɱɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɩɪɨɰɟɫɫɨɜ (ɬɟɯɧɨɥɨɝɢɣ): 

ɨɛɪɚɛɨɬɤɭ ɩɨɱɜɵ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ ɞɨɡɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɩɟɪɜɢɱɧɭɸ 

ɨɛɪɚɛɨɬɤɭ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɪɨɞɭɤɬɨɜ. Ʉɚɠɞɚɹ ɢɡ ɭɩɨɦɹɧɭɬɵɯ ɝɪɭɩɩ ɩɪɨɰɟɫɫɨɜ 

ɨɬɥɢɱɚɟɬɫɹ ɫɜɨɢɦɢ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɤɚɤ 

ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɴɟɤɬɨɜ ɨɛɪɚɛɨɬɤɢ, ɬɚɤ ɢ ɯɚɪɚɤɬɟɪɨɦ 
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ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. ɉɪɢɦɟɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɩɟɪɚɰɢɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.  3. 

Ɋɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ ɥɟɝɤɨ ɤɨɦɩɨɧɨɜɚɬɶɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ 

ɨɩɟɪɚɰɢɣ, ɧɚɩɪɢɦɟɪ, ɭɛɨɪɤɚ ɫɚɯɚɪɧɨɣ ɫɜɟɤɥɵ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɚ Д28Ж ɩɨ 

ɩɪɢɜɟɞɟɧɧɵɦ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɦ ɨɛɨɡɧɚɱɟɧɢɹɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

Ɋɢɫɭɧɨɤ 1.2 – ɋɯɟɦɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
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ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ ɩɨɬɨɱɧɵɟ 

(ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ), ɩɪɟɪɵɜɢɫɬɨ-ɩɨɬɨɱɧɵɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɩɨɝɪɭɡɤɚ, ɞɨɟɧɢɟ 

ɢ ɞɪ.). ɋɯɟɦɚ ɬɢɩɢɱɧɨɝɨ ɫɥɨɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɭɛɨɪɤɢ 

ɫɚɯɚɪɧɨɣ ɫɜɟɤɥɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 4. 

ɋȺ — ɫɜɟɤɥɨɭɛɨɪɨɱɧɵɣ ɚɝɪɟɝɚɬ; Ɍɋ — ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ; Ʌ — 

ɩɨɝɪɭɡɱɢɤ; PC — ɪɚɡɝɪɭɡɨɱɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ ɫɚɯɚɪɧɨɦ ɡɚɜɨɞɟ; ɉȻ — ɩɨɥɟɜɵɟ   

ɛɭɪɬɵ;    ɍ — ɫɢɫɬɟɦɚ   ɭɩɪɚɜɥɟɧɢɹ   ɫ   ɨɛɪɚɬɧɨɣ   ɫɜɹɡɶɸ 

ȼ ɩɪɢɤɥɚɞɧɵɯ ɫɢɫɬɟɦɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɧɚɪɹɞɭ ɫ ɨɛɳɟɫɢɫɬɟɦɧɵɦɢ 

ɩɪɢɧɰɢɩɚɦɢ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɬɟɨɪɢɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɆɌɉ, ɌɆɆ ɢ ɞɢɧɚɦɢɤɢ ɦɚɲɢɧ, 

ɷɤɨɧɨɦɢɤɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɞɪ. ɇɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɬɪɟɛɭɟɬ ɡɚɱɚɫɬɭɸ 

ɜɜɟɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɪɚɤɬɨɜɨɤ. 

Ɏɨɪɦɚɥɢɡɚɰɢɹ ɡɚɞɚɱ ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɦɨɠɟɬ 

ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɚ ɦɟɯɚɧɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɢɥɢ ɜɟɪɨɹɬɧɨɫɬɧɵɦ 

ɨɩɢɫɚɧɢɟɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɲɢɧ ɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɫ ɷɬɢɦ ɨɩɟɪɚɰɢɣ. 

ȼ ɩɪɚɤɬɢɤɟ ɦɚɲɢɧɨɢɫɩɵɬɚɧɢɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɚɯ ɨɰɟɧɨɤ ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɩɪɢɯɨɞɢɬɫɹ ɢɦɟɬɶ ɞɟɥɨ ɫ ɨɰɟɧɤɨɣ ɢ ɚɧɚɥɢɡɨɦ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɢ 

ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɢ ɷɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɥɢɛɨ ɢɯ ɫɬɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɬɪɨɹɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɨɬɪɚɠɚɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ 

ɩɚɪɚɦɟɬɪɚɦɢ, ɤɪɢɬɟɪɢɹɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɜɚɠɧɟɣɲɢɦɢ ɩɟɪɟɦɟɧɧɵɦɢ 

ɜɟɥɢɱɢɧɚɦɢ ɫɢɫɬɟɦɵ ɜ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɚɜɧɨɜɟɫɧɵɯ ɫɨɫɬɨɹɧɢɹɯ, ɥɢɛɨ 

ɞɢɧɚɦɢɱɟɫɤɢɟ, ɨɩɢɫɵɜɚɸɳɢɟ ɩɨɜɟɞɟɧɢɟ ɢ ɜɡɚɢɦɨɫɜɹɡɶ ɪɚɡɥɢɱɧɵɯ 

ɩɟɪɟɦɟɧɧɵɯ ɜɨ ɜɪɟɦɟɧɢ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞɵ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɞɢɧɚɦɢɤɢ, ɬɟɨɪɢɢ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɞɪ. 

ɋɬɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɨɞɟɥɢ) ɱɚɳɟ ɜɫɟɝɨ ɫɬɪɨɹɬɫɹ ɜ ɜɢɞɟ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɥɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɭɪɚɜɧɟɧɢɣ ɩɚɪɧɨɣ ɢɥɢ 

ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɥɢɧɟɣɧɨɣ ɢɥɢ ɧɟɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɬɢɩɚ ɦɚɲɢɧɧɵɯ 

ɚɝɪɟɝɚɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɨ ɬɢɩɨɜɵɦ, ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɪɟɝɭɥɹɪɧɨ 
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ɩɨɜɬɨɪɹɸɳɢɦɫɹ ɧɚɛɨɪɨɦ ɦɧɨɠɟɫɬɜɚ ɨɩɟɪɚɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞɫɢɫɬɟɦɚɦɢ 

(ɚɝɪɟɝɚɬ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɬɪɚɧɫɩɨɪɬ). Ɇɨɞɟɥɢ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɦɨɝɭɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɨɪɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ 154, 

61, 70, 72]. 

ȼɧɟɞɪɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɮɨɪɦɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɫɬɪɨɟɧɢɟ ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ 

ɜ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɜɢɞɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɭɤɨɜɨɞɫɬɜ 

ɩɨɡɜɨɥɢɥɨ ɛɵ ɪɚɞɢɤɚɥɶɧɨ ɪɟɲɢɬɶ ɜɨɩɪɨɫɵ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ 

ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɨɞɟɥɢ ɢɫɩɵɬɵɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɫ 

ɰɟɥɶɸ ɨɩɢɫɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɲɢɧ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɨɫɧɨɜɧɵɟ  ɫɜɨɣɫɬɜɚ ɢ ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɬɪɭɤɬɭɪɭ ɫɢɫɬɟɦɵ, ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɟɟ ɷɥɟɦɟɧɬɨɜ, 

ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɬ. ɩ. 

Ɉɫɧɨɜɧɚɹ ɫɥɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɧɵɯ ɦɟɬɨɞɨɜ ɢɫɩɵɬɚɧɢɣ ɢ 

ɨɰɟɧɤɢ ɨɛɴɟɤɬɨɜ ɜ ɩɨɥɟɜɨɞɫɬɜɟ ɫɨɫɬɨɢɬ ɧɟ ɬɨɥɶɤɨ ɜ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ 

ɡɚɞɚɱ ɚɧɚɥɢɡɚ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɩɨɞɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɨɜ ɢ 

ɧɟɡɚɜɢɫɢɦɵɯ ɮɚɤɬɨɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɚɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɧɨ ɬɚɤɠɟ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɥɭɱɢɬɶ ɞɨɫɬɨɜɟɪɧɵɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɨɰɟɧɤɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɬɪɚɠɚɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɲɢɧ ɧɚ ɦɧɨɠɟɫɬɜɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɜ ɬɟɱɟɧɢɟ 

ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ 

ɜɥɢɹɧɢɢ ɫɢɫɬɟɦɵ ɫɥɭɱɚɣɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɹɸɳɢɯ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫɨ ɫɬɨɪɨɧɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɪɭɤɨɜɨɞɹɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɦɟɬɨɞɢɤɚɦ ɱɚɳɟ 

ɜɫɟɝɨ ɢɡɦɟɪɹɸɬ ɥɢɲɶ ɧɟɤɨɬɨɪɵɟ ɭɫɥɨɜɧɵɟ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɢɡɭɱɚɟɦɵɯ ɹɜɥɟɧɢɣ, ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɚɫɫɢɜɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɥɢ 

ɪɟɚɥɢɡɚɰɢɢ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɯ (Э, p), ɹɜɥɹɸɳɢɯɫɹ ɤɪɨɦɟ ɫɥɭɱɚɣɧɨɣ 

ɮɭɧɤɰɢɢ ɜɪɟɦɟɧɢ ɟɳɟ ɢ ɮɭɧɤɰɢɟɣ ɧɟɤɨɬɨɪɨɝɨ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ (ɢɥɢ 

ɫɨɛɵɬɢɣ) ɪ, ɢɫɯɨɞ ɤɨɬɨɪɨɝɨ, ɩɨɦɢɦɨ ɞɪɭɝɢɯ ɩɪɢɱɢɧ, ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. Ȼɟɡɭɫɥɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɚɬɟɥɟɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɨɫɪɟɞɧɢɜ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɚɲɢɧ 

ɜɨɡɦɨɠɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɤɚɡɚɬɟɥɟɣ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. ɋɥɭɱɚɣɧɵɣ ɠɟ ɩɪɨɰɟɫɫ 

ɦɨɠɧɨ ɢɫɱɟɪɩɵɜɚɸɳɟ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɩɨɥ¬ɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɪɟɚɥɢɡɚɰɢɣ 

xq – бЭ, ɤɨɬɨɪɭɸ ɟɫɬɟɫɬɜɟɧɧɨ ɜɵɪɚɡɢɬɶ ɤɚɤ ɮɭɧɤɰɢɨɧɚɥ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ 

ɫɥɭɱɚɣɧɵɯ ɮɭɧɤɰɢɣ бХ  (Q, ɪ) ɧɚ ɦɧɨɠɟɫɬɜɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. 

ɉɪɨɰɟɫɫ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢɥɢ 

ɚɝɪɟɝɚɬɨɜ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɉɤ ɮɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ, ɤɚɤ ɢɡɜɟɫɬɧɨ, 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ дб-Э (Э)ж (ɫɥɭɱɚɣ¬ɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ) ɧɟɤɨɬɨɪɨɣ ɫɢɫɬɟɦɨɣ 

ɨɩɟɪɚɬɨɪɨɜ LqТ ɜ ɜɵɯɨɞɧɵɟ QХQ, ɪɚɫɫɦɚɬɪɢ¬ɜɚɟɦɵɟ ɤɚɤ ɤɪɢɬɟɪɢɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚ ɦɧɨɠɟɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɡɧɚ¬ɱɟɧɢɣ  ɭɫɥɨɜɢɣ  ɪɚɛɨɬɵ. 

ɉɨɫɬɪɨɟɧɢɟ  ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ  ɦɨɞɟɥɢ  ɢɫɩɵɬɵɜɚɟɦɨɝɨ  ɨɛɴɟɤɬɚ, ɜɨɨɛɳɟ 

ɝɨɜɨɪɹ,  ɬɨɠɞɟɫɬɜɟɧɧɨ ɧɚɯɨɠɞɟɧɢɸ ɨɩɟɪɚɬɨɪɚ LQq. 

Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɤɨɦɩɥɟɤɫɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ ɬɟɯ-ɧɢɤɨ-

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɨɰɟɧɤɢ ɚɝɪɟɝɚɬɨɜ ɤɚɤ ɫɢɫɬɟɦ ɦɨɝɭɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɟ: 

ɤɨɧɤɪɟɬɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚ¬ɡɚɬɟɥɢ AЭ(бq), 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ А (ɯɚ), ɩɨɤɚɡɚɬɟɥɢ ɷɤɫɩɥɭɚ¬ɬɚɰɢɨɧɧɨɝɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɭɞɟɥɶɧɵɟ ɦɚɫɫɨɜɵɟ ɢ ɷɧɟɪɝɟɬɢɱɟ¬ɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚ 

ɬɚɤɠɟ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɂɫ (бq), ɷɤɫ¬ɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɡɞɟɪɠɤɢ #ɷ (бq) ɢ 

ɡɚɬɪɚɬɵ ɬɪɭɞɚ Ɂɬ (бq), ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɂɩ (бq) ɢ ɬ.  ɩ. 

ɑɬɨɛɵ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɫɭɛɴɟɤɬɢɜɢɡɦ ɩɪɢ ɧɚɥɢɱɢɢ ɛɟɡɭɫɥɨɜ¬ɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɧɚɢɛɨɥɟɟ ɦɨɳɧɵɣ ɤɪɢɬɟɪɢɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ   ɬɢɩɚ   ɦɚɤɫɢɦɭɦɚ   ɜɟɪɨɹɬɧɨɫɬɢ 

Ɋɚ = £ PФ = ɂ {Pi >> alT, Ɋɝ > a2T,  ..., Pk > akT), 

ɨɞɧɨɡɧɚɱɧɨ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɬɟɩɟɧɶ ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɚɲɢɧ 

ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɜɫɟɦ ɱɚɫɬɧɵɦ ɤɪɢɬɟɪɢɹɦ КФ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɤ 

ɨɰɟɧɤɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɦɚɲɢɧɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɥɢ 

ɤɨɦɩɥɟɤɫɚ ɦɚɲɢɧ ɫ ɨɛɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɞɫɢɫɬɟɦ ɉɤ (Ф = 
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1, 2.....ɹ) ɩɪɢɦɟɦ ɨɩɪɟɞɟɥɟ¬ɧɢɟ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɦɧɨɠɟɫɬɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ  Д58Ж: 

QТК(ЧЮ ɉ2,  .... ЧЦ)ЗLQЭ(бQ, ɉɤ), ɝɞɟ LQТ — ɧɟɤɨɬɨɪɵɣ    (ɜ  ɨɛɳɟɦ  

ɫɥɭɱɚɟ   ɧɟɥɢɧɟɣɧɵɣ)   ɨɩɟɪɚɬɨɪ ɦɚɲɢɧɵ; бq = дɥ:,ж — ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ 

ɭɩɨɦɹɧɭɬɵɯ ɧɟɡɚɜɢɫɢ¬ɦɵɯ ɩɟɪɟɦɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ, 

ɨɩɪɟɞɟɥɹɟɦɨɟ ɤɚɤ ɩɪɹɦɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɧɨɠɟɫɬɜ ɢɯ ɡɧɚɱɟɧɢɣ. 

ɉɪɢ ɷɬɨɦ ɜ ɫɜɹɡɢ ɫ ɧɟɥɢɧɟɣɧɨɫɬɶɸ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɩɟɪɚɬɨɪɨɜ LQМ, ɚ 

ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɬɨɝɨ,  ɱɬɨ ɡɚɤɨɧɵ 'ɪɚɫɩɪɟɞɟɥɟɧɢɹ   ɦɧɨɝɢɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɨɬɥɢɱɧɵ ɨɬ ɧɨɪɦɚɥɶɧɨ 

ɝɨ ɢ ɧɨɫɹɬ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɣ ɚɫɢɦɦɟɬɪɢɱɧɵɣ ɯɚɪɚɤɬɟɪ, 

ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɨɩɪɟɞɟɥɹ¬ɟɦɵɟ ɩɨ ɫɪɟɞɧɢɦ 

ɡɧɚɱɟɧɢɹɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚ¬ɸɬɫɹ ɨɬ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ, 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɜɫɟɣ ɨɛɥɚɫɬɢ ɮɭɧɤɰɢ¬ɨɧɢɪɨɜɚɧɢɹ   ɚɝɪɟɝɚɬɚ,   ɧɚ   5—25%   

[58]. 

ɉɨɷɬɨɦɭ ɪɚɫɲɢɪɟɧɢɟ ɭɫɥɨɜɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟ ɬɨɥɶɤɨ ɩɨɡɜɨ¬ɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɚɬɟ¬ɪɢɚɥɵ, ɧɨ ɦɨɠɟɬ 

ɢɡɛɚɜɢɬɶ ɨɬ ɫɟɪɶɟɡɧɵɯ ɨɲɢɛɨɤ. 

ɇɟɨɛɯɨɞɢɦɵɟ ɛɟɡɭɫɥɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɢɬɟɪɢɟɜ ɷɮɮɟɤɬɢɜ¬ɧɨɫɬɢ 

(ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɠɢɞɚɧɢɹ MQбК ɢ ɞɢɫɩɟɪɫɢɸ DQ1 ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 

ɨɫɪɟɞɧɟɧɢɟɦ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɩɪɢ ɢɫɟɯ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɜ ɞɚɧɧɨɣ 

ɡɨɧɟ ɡɧɚɱɟɧɢɹɯ бq, ɢɫɩɨɥɶɡɭɹ ɤɨɦ¬ɛɢɧɢɪɨɜɚɧɧɵɟ ɦɟɬɨɞɵ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɦɚɬɟ¬ɦɚɬɢɱɟɫɤɨɝɨ  ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɪɚɡɪɟɲɢɦɵɯ ɡɚɬɪɭɞɧɟɧɢɣ ɩɪɢ ɚɧɚɥɢɡɟ, ɦɨɞɟɥɢ-

ɪɨɜɚɧɢɢ ɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ ɧɟɨɛɯɨɞɢɦɭɸ ɫɬɟɩɟɧɶ ɞɟɬɚɥɢɡɚɰɢɢ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɨɬɧɨɲɟɧɢɢ ɱɢɫɥɚ ɭɱɢɬɵɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɰɟɧɢɜɚɬɶ ɩɨ ɮɭɧɤɰɢɨɧɚɥɭ N - I - ɟ, ɭɤɚɡɵ¬ɜɚɸɳɟɦɭ ɧɚ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ, ɧɚɱɢɧɚɹ ɫ ɧɟɤɨɬɨɪɨɝɨ ɡɧɚɱɟɧɢɹ ɹ, ɜɜɨɞɚ   ɜ   ɪɚɫɫɦɨɬɪɟɧɢɟ   

ɧɨɜɵɯ   ɮɚɤɬɨɪɨɜ. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɦɨɠɧɨ 

ɩɪɢɦɟɧɹɬɶ ɬɪɢ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɚ: ɦɟɬɨɞɵ ɦɧɨɝɨ¬ɦɟɪɧɨɣ 
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ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɪɚɡɜɢɬɨɣ ɜ ɫɜɨɟ ɜɪɟɦɹ Ɋ. Ɏɢɲɟɪɨɦ; ɦɟɬɨɞɵ, 

ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɨɫɬɭɥɢɪɨɜɚɧɧɨɦ ɨɩɢɫɚɧɢɢ ɪɚɡɜɢ¬ɬɢɹ ɩɪɨɰɟɫɫɨɜ ɜɨ ɜɪɟɦɟɧɢ 

(ɜ ɱɚɫɬɧɨɫɬɢ, ɦɚɪɤɨɜɫɤɢɟ ɩɪɨɰɟɫɫɵ); ɪɚɡɥɢɱɧɵɟ ɮɟɧɨɦɟɧɨɥɨɝɢɱɟɫɤɢɟ 

ɦɟɬɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɫɩɪɨɫɬɪɚ¬ɧɟɧɧɵɣ ɦɟɬɨɞ ɩɨɥɢɧɨɦɢɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ 

ɤɪɢɬɟɪɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ȿɫɥɢ ɭɱɢɬɵɜɚɬɶ ɬɨɥɶɤɨ ɧɟɡɚɜɢɫɢɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɸ 

ɤɪɢɬɟɪɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ ɜɵɪɚɠɟɧɢɣ 
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2 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ȾɂȺȽɇɈɋɌɂɊɈȼȺɇɂə ȺȼɌɈɆɈȻɂɅȿɃ 

2.1 Ɍɟɯɧɨɥɨɝɢɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

 

ȼ ɡɭɛɱɚɬɵɯ ɡɚɰɟɩɥɟɧɢɹɯ, ɩɨɞɲɢɩɧɢɤɚɯ, ɜ ɲɥɢɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ 

ɜɨɡɧɢɤɚɸɬ ɜɢɛɪɚɰɢɢ ɢ ɭɞɚɪɧɵɟ ɢɦɩɭɥɶɫɵ, ɤɨɬɨɪɵɟ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɤɨɪɩɭɫ 

ɬɪɚɤɬɨɪɚ ɢɥɢ ɜ ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ. ɑɟɦ ɛɨɥɶɲɟ ɢɡɧɨɫ ɞɟɬɚɥɟɣ ɢɥɢ ɪɚɡɪɭɲɟɧɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɬɟɦ ɛɨɥɶɲɟ ɜɢɛɪɚɰɢɹ ɤɨɪɩɭɫɚ ɬɪɚɤɬɨɪɚ ɢɥɢ ɜɨɡɞɭɲɧɵɣ ɲɭɦ. ȼ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ ɜɢɛɪɚɰɢɹ ɨɬ ɞɟɬɚɥɟɣ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɜɚɥɵ, 

ɩɨɞɲɢɩɧɢɤɢ, ɫɥɨɣ ɦɚɫɥɚ ɤ ɩɪɢɛɨɪɚɦ. ɉɪɢ ɬɚɤɨɦ ɫɥɨɠɧɨɦ ɩɟɪɟɯɨɞɟ 

ɜɢɛɪɚɰɢɨɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɪɟɬɟɪɩɟɜɚɸɬ ɪɚɡɥɢɱɧɵɟ ɢɡɦɟɧɟɧɢɹ. ɑɚɫɬɶ 

ɤɨɥɟɛɚɧɢɣ ɦɨɠɟɬ ɡɚɝɥɭɲɚɬɶɫɹ, ɚ ɞɪɭɝɚɹ ɱɚɫɬɶ ɭɫɢɥɢɜɚɬɶɫɹ, ɫɨɜɦɟɳɚɹɫɶ ɫ 

ɩɨɞɨɛɧɵɦɢ ɩɨ ɱɚɫɬɨɬɟ ɤɨɥɟɛɚɧɢɹɦɢ ɞɪɭɝɢɯ ɞɟɬɚɥɟɣ. 

Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɛɪɚɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢ ɢɡɦɟɪɟɧɢɹ ɢɯ 

ɞɟɥɚɬɶ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɢɫɬɨɱɧɢɤɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ (ɥɭɱɲɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɨɩɪɹɠɟɧɢɢ). ȼ ɩɪɨɰɟɫɫɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɩɨ 

ɜɢɛɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɛɭɞɟɦ ɢɡɦɟɪɹɬɶ ɧɟ ɬɨɥɶɤɨ ɨɛɳɢɣ ɭɪɨɜɟɧɶ 

ɤɨɥɟɛɚɧɢɣ, ɧɨ ɢ ɱɚɫɬɨɬɭ ɷɬɢɯ ɤɨɥɟɛɚɧɢɣ. ɑɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɡɚɜɢɫɢɬ ɨɬ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɟɝɨ. 

ȼ ɤɨɪɨɛɤɚɯ ɩɟɪɟɞɚɱ ɢ ɡɚɞɧɢɯ ɦɨɫɬɚɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɧɟ ɢɦɟɸɳɢɯ 

ɛɨɥɶɲɢɯ ɞɟɮɟɤɬɨɜ, ɭɪɨɜɟɧɶ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɨɜ ɧɟɫɤɨɥɶɤɨ 

ɩɨɜɵɲɚɟɬɫɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɫ ɪɟɠɢɦɚ ɛɟɡ ɧɚɝɪɭɡɤɢ ɤ ɪɟɠɢɦɭ ɫ ɧɚɝɪɭɡɤɨɣ. ɉɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɧɚɝɪɭɡɤɢ ɜ ɢɫɩɪɚɜɧɵɯ ɚɝɪɟɝɚɬɚɯ ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ. ȿɫɥɢ ɠɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɨɪɨɬɨɜ ɢ ɧɚɝɪɭɡɤɢ ɩɪɢ ɪɚɛɨɬɟ 

ɚɝɪɟɝɚɬɨɜ ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɬɨ ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɢɥɢ ɨ 

ɞɟɮɟɤɬɚɯ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɦɨɧɬɚɠɚ ɚɝɪɟɝɚɬɨɜ, ɢɥɢ ɨ ɞɟɮɨɪɦɚɰɢɹɯ ɢ 

ɫɦɟɳɟɧɢɹɯ ɞɟɬɚɥɟɣ, ɧɚɪɭɲɚɸɳɢɯ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɡɚɰɟɩɥɟɧɢɹ ɡɭɛɱɚɬɵɯ 

ɤɨɥɟɫ, ɨ ɩɟɪɟɝɪɭɡɤɟ ɲɟɫɬɟɪɟɧ, ɨɛ ɭɦɟɧɶɲɟɧɢɢ ɦɚɫɥɹɧɨɣ ɩɥɟɧɤɢ ɢ ɞɪɭɝɢɯ 

ɞɟɮɟɤɬɚɯ. 

ȼɢɛɪɚɰɢɨɧɧɵɟ (ɫɬɪɭɤɬɭɪɧɵɣ ɲɭɦ) ɢ ɲɭɦɨɜɵɟ (ɜɨɡɞɭɲɧɵɣ ɲɭɦ) 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɣ ɯɨɪɨɲɨ ɫɨɜɩɚɞɚɸɬ. Ɍɨɱɧɨɫɬɶ 
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ɢ ɭɞɨɛɫɬɜɨ ɤɨɧɬɪɨɥɹ ɩɨ ɫɬɪɭɤɬɭɪɧɨɦɭ ɲɭɦɭ ɜɵɲɟ, ɱɟɦ ɩɨ ɜɨɡɞɭɲɧɨɦɭ 

ɲɭɦɭ. ȼɢɛɪɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɩɨɡɜɨɥɹɸɬ ɢɡɛɟɠɚɬɶ ɜɥɢɹɧɢɟ ɩɨɦɟɯ ɨɬ 

ɨɤɪɭɠɚɸɳɟɝɨ ɲɭɦɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɷɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɩɪɢɦɟɧɹɸɬ ɩɶɟɡɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ, ɨɛɥɚɞɚɸɳɢɟ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɞɚɬɱɢɤɨɜ ɧɟɛɨɥɶɲɨɣ ɦɚɫɫɨɣ (3 - 22 ɝ), 

ɩɨɜɵɲɟɧɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɩɨɡɜɨɥɹɸɬ ɢɡɦɟɪɹɬɶ ɭɫɤɨɪɟɧɢɹ ɜɢɛɪɚɰɢɣ 

ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɨɬ 5 ɞɨ 20000 Ƚɰ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɚɪɤɢ ɞɚɬɱɢɤɨɜ ɉȾɍ-1, ɂȾɄ, ɂɋ-1ɏ13 ɢ ɞɪ. 

Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɜɟɥɢɱɢɧ ɜɢɛɪɚɰɢɢ ɞɚɬɱɢɤ ɩɨɞɤɥɸɱɚɸɬ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɩɪɢɛɨɪɭ. ɋ ɩɨɦɨɳɶɸ ɨɩɢɫɚɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɦɨɠɧɨ 

ɢɡɦɟɪɹɬɶ ɜɢɛɪɚɰɢɸ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɦɟɯɚɧɢɡɦɨɜ. ɇɨ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨ ɡɚɦɟɪɹɬɶ 

ɢɯ ɧɚ ɫɬɟɧɤɚɯ ɤɚɪɬɟɪɚ, ɬɚɤ ɤɚɤ ɫɬɟɧɤɢ ɤɚɪɬɟɪɨɜ ɚɝɪɟɝɚɬɨɜ ɬɪɚɧɫɦɢɫɫɢɣ 

ɧɚɢɛɨɥɟɟ ɩɨɞɚɬɥɢɜɵ, ɢ ɚɦɩɥɢɬɭɞɚ ɢɯ ɤɨɥɟɛɚɧɢɣ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 

ɦɚɤɫɢɦɚɥɶɧɚ. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɫɬɟɧɤɢ 

ɤɨɪɩɭɫɨɜ ɢɦɟɸɬ ɜɵɫɨɤɢɣ ɨɛɳɢɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ, ɧɟ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ 

ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɦɟɯɚɧɢɡɦɚ, ɬ. ɟ. ɜɢɛɪɚɰɢɢ ɫɬɟɧɨɤ ɤɨɪɩɭɫɨɜ ɜ 

ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɧɟ ɹɜɥɹɸɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ɗɬɨ 

ɨɬɧɨɫɢɬɫɹ ɤ ɬɚɤɢɦ ɫɬɟɧɤɚɦ ɤɚɪɬɟɪɨɜ, ɬɪɚɧɫɦɢɫɫɢɣ, ɤɨɬɨɪɵɟ ɢɧɬɟɧɫɢɜɧɨ 

ɛɨɦɛɚɪɞɢɪɭɸɬɫɹ ɩɨɪɰɢɹɦɢ ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ, ɫɠɢɦɚɟɦɵɦɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɦɟɠɞɭ ɡɭɛɶɹɦɢ ɢ ɢɦɟɸɳɢɦɢ ɜɵɫɨɤɢɟ ɨɤɪɭɠɧɵɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ. 

Ɉɛɵɱɧɨ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɡɚɞɧɢɟ ɦɨɫɬɵ ɢ ɞɪɭɝɢɟ ɦɟɯɚɧɢɡɦɵ 

ɚɜɬɨɦɨɛɢɥɟɣ ɢɦɟɸɬ ɠɟɫɬɤɢɟ ɛɨɥɬɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɚɝɪɟɝɚɬɚɦɢ, ɱɬɨ 

ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɝɚɲɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɚɝɪɟɝɚɬɨɜ, ɩɨɷɬɨɦɭ 

ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɚɝɪɟɝɚɬɨɜ ɡɚɦɟɪɨɜ ɧɟ ɞɟɥɚɸɬ. ɍɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ 

ɞɨɫɬɚɬɨɱɧɨ ɡɚɦɟɪɹɬɶ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ, ɚ ɟɫɥɢ 

ɱɚɫɬɨɬɧɵɟ ɫɩɟɤɬɪɵ ɞɥɹ ɷɬɢɯ ɩɥɨɫɤɨɫɬɟɣ ɜ ɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɝɞɟ ɚɦɩɥɢɬɭɞɚ 

ɤɨɥɟɛɚɧɢɣ ɨɤɚɠɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ. 

ɇɚ ɪɢɫɭɧɤɟ 2.1. ɢɡɨɛɪɚɠɟɧɚ ɬɟɯɧɨɥɨɝɢɹ  ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ 

ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (Ʉɉɉ ɢ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ).  
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Мɨɣɤɚ ɢ  ɨɱɢɫɬɤɚ Ɂɚɟɡɞ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ   ɧɚ  ɩɨɫɬ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ 
ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ

ȼɵɜɨɞ: ɡɚɤɥɸɱɟɧɢɹ ɨ  ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɫɢɥɨɜɨɣ ɩɟɪɟɞɚɱɢ ɢ  ɟё  ɞɟɮɟɤɬɚɯ   

Кɨɦɩɶɸɬɟɪɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

Ⱥɧɚɥɢɡ ɨɛɳɟɝɨ 
ɭɪɨɜɧɹ ɤɨɥɟɛɚɧɢɣ

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ

ɉɨɫɬɭɩɥɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɚ  ɩɨɫɬ ɞɢɚɝɧɨɫɬɢɤɢ 

ȼɧɟɩɥɚɧɨɜɨɟ 
ɩɨ  ɡɚɹɜɤɟ ɜɨɞɢɬɟɥɹ

ɉɨɫɥɟ ɪɟɦɨɧɬɚ ɞɥɹ  ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ ɫɛɨɪɤɢ, 
ɨɛɤɚɬɤɢ 

ɉɪɢ  ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɉɪɨɜɟɞɟɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ

ɍɫɬɚɧɨɜɤɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɚ  ɫɬɟɧɞ 
( ɮɢɤɫɚɰɢɹ Ɍɋ )   

Ɋɟɝɢɫɬɪɚɰɢɹ Ɍɋ, ɫɧɹɬɢɟ ɩɨɤɚɡɚɧɢɣ :  ɩɪɨɛɟɝɚ (ɤɦ), ɧɚɪɚɛɨɬɤɢ ɦɨɬɨɱɚɫɨɜ (ɱ).

ȼɧɟɲɧɢɣ ɨɫɦɨɬɪ ɭɡɥɨɜ ɬɪɚɧɫɦɢɫɫɢɢ Кɨɦɩɥɟɤɬɚɰɢɹ, ɩɨɞɬɟɤɚɧɢɟ ɦɚɫɥɚ, ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ

ɍɫɬɚɧɨɜɤɚ   ɜɢɛɪɨɞɚɬɱɢɤɨɜ 

Кɚɪɬɟɪ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɤɪɵɲɤɚ 
Ȼɚɥɤɚ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ

Ɂɚɩɭɫɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ȼɤɥɸɱɟɧɢɟ ɫɬɟɧɞɚ

ɉɪɨɜɟɞɟɧɢɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ   ɧɚ  ɜɫɟɯ  ɩɟɪɟɞɚɱɚɯ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ   

ɉɨɞ  ɧɚɝɪɭɡɤɨɣ Ȼɟɡ  ɧɚɝɪɭɡɤɨɣ 

ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɣ ɧɚ  
ɫɬɟɧɤɚɯ ɤɚɪɬɟɪɚ Кɉɉ

ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɣ ɧɚ
ɛɚɥɤɟ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ

Ɉɫɬɚɧɨɜɤɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɉɨɞɝɨɬɨɜɤɚ ɤ  ɜɵɟɡɞɭ 
ȼɵɟɡɞ   ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ   ɫ  

ɩɨɫɬɚ ɞɢɚɝɧɨɫɬɢɤɢ 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ 
ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ

Ⱥɧɚɥɢɡ ɨɛɳɟɝɨ 
ɭɪɨɜɧɹ ɤɨɥɟɛɚɧɢɣ

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ 
ɜɢɛɪɨɭɫɤɨɪɟɧɢɣ

ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɣ ɧɚ  
ɫɬɟɧɤɚɯ ɤɚɪɬɟɪɚ Кɉɉ

ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɣ ɧɚ  
ɛɚɥɤɟ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ

Мɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɚɬɱɢɤɨɜМɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɞɚɬɱɢɤɨɜ

 

Ɋɢɫɭɧɨɤ 2.1 - Ɍɟɯɧɨɥɨɝɢɹ  ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɚɧɫɦɢɫɫɢɢ  

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (Ʉɉɉ ɢ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ) 
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2.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɥɚɧɢɪɨɜɤɚ ɭɱɚɫɬɤɚ 

 

ɉɥɚɧɢɪɨɜɤɚ ɭɱɚɫɬɤɚ ɜɵɩɨɥɧɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɦɩɨɧɨɜɨɱɧɵɦ 

ɩɥɚɧɨɦ ɡɞɚɧɢɹ, ɭɤɚɡɵɜɚɟɦ ɧɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ, ɤɨɥɨɧɧɵ ɡɞɚɧɢɹ, 

ɨɤɧɚ, ɜɨɪɨɬɚ, ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɟɪɫɬɚɤɢ, ɫɬɟɥɥɚɠɢ ɢ ɬ.ɩ., ɩɪɨɯɨɞɵ 

ɢ ɩɪɨɟɡɞɵ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɩɥɚɧɟ ɢɡɨɛɪɚɠɚɟɦ 

ɭɩɪɨɳɟɧɧɵɦɢ ɤɨɧɬɭɪɚɦɢ ɫ ɭɱɟɬɨɦ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɣ ɩɟɪɟɦɟɳɚɸɳɢɯɫɹ 

ɱɚɫɬɟɣ. 

ȼɫɟ ɜɢɞɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɭɦɟɪɭɟɦ ɫɤɜɨɡɧɨɣ ɩɨɪɹɞɤɨɜɨɣ ɧɭɦɟɪɚɰɢɟɣ. 

ȼɧɟ ɤɨɧɬɭɪɚ ɭɤɚɡɵɜɚɟɦ. ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɩɨɞɜɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɜɨɡɞɭɯɚ, ɜɨɞɵ. 

Ɋɚɫɫɬɚɧɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɦ ɫ ɭɱɟɬɨɦ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɬɪɟɛɨɜɚɧɢɣ, ɧɨɪɦ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɷɥɟɦɟɧɬɚɦɢ ɡɞɚɧɢɣ, 

ɧɨɪɦ ɲɢɪɢɧɵ ɩɪɨɟɡɞɨɜ ɢ ɧɨɪɦ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ.  

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɩɨɪɹɞɤɟ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɣ. Ɍɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɩɨɥɚɝɚɟɦ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 

ɢɡɦɟɧɟɧɢɹ ɩɥɚɧɢɪɨɜɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ.  

ɇɚ ɪɢɫɭɧɤɟ 2.2. ɢɡɨɛɪɚɠɟɧɚ ɩɪɟɞɥɚɝɚɟɦɚɹ ɩɥɚɧɢɪɨɜɤɚ ɩɨɫɬɚ 

ɞɢɚɝɧɨɫɬɢɤɢ.  
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1 - əɳɢɤ ɫ ɩɟɫɤɨɦ; 2 - ɦɟɯɚɧɢɡɦ ɮɢɤɫɚɰɢɢ ɯɪɚɩɨɜɨɝɨ ɬɢɩɚ; 3 - ɚɩɩɚɪɚɬɧɵɣ 

ɲɤɚɮ;  

4 - ɜɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ; 5 - ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ; 6 - ɲɤɚɮ ɞɥɹ ɩɪɢɛɨɪɨɜ 

ɞɢɚɝɧɨɫɬɢɤɢ;  

7 - ɩɪɚɜɚɹ ɱɚɫɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɫɬɟɧɞɚ; 8 - ɫɦɨɬɪɨɜɚɹ ɹɦɚ; 9 - ɥɟɜɚɹ ɱɚɫɬɶ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɫɬɟɧɞɚ; 10 - ɜɵɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɬɜɨɞɚ ɜɵɯɥɨɩɧɵɯ 

ɝɚɡɨɜ; 11 - ɩɟɪɟɞɜɢɠɧɚɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɬɟɥɟɠɤɚ; 12 - ɫɬɟɥɥɚɠ; 13 - 

ɞɨɦɤɪɚɬ ɝɚɪɚɠɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ; 14 - ɩɨɞɴɟɦɧɢɤ ɉ201Ɇ; 15 - ɦɚɫɥɨ 

ɫɛɨɪɧɢɤ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ. 

Ɋɢɫɭɧɨɤ 2.2 - ɉɪɟɞɥɚɝɚɟɦɚɹ ɩɥɚɧɢɪɨɜɤɚ ɩɨɫɬɚ ɞɢɚɝɧɨɫɬɢɤɢ 

 

2.3 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɩɨɫɬɚ 

 

ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Fуɱ=FɨбК; (2.1) 

ɝɞɟ Fɨб – ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɩɨɥɚ ɡɚɧɢɦɚɟɦɚɹ ɫɬɟɧɞɨɦ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2
; 
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  . 

F = F + F + F ; (2.2) 

 F   -
2
. 

F =6
2
 

F =1,92
2
 

F =10,1
2
 

F =15+7,68+50,5=
2
 

F
2
. 

 

2.4  
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M

nW
N  (2.3) 
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N  

 

N
nW

N  

(2.4) 

   -  

N 36,01
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21500
 

N =0) 

-  

2 3

2

W n
N N N N , 

(2.5) 

 -2  - -  

N 541
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22500
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2.1. 
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S =Qt g ho ht, (2.6) 
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S =32040 0,5/2115 100 0,6  
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      (2.10) 

    = 366; 

   = 106; 

   = 10. 

 = 366  106   

n   

  (250  8  5  1)   

 

   0  t )    (2.11) 
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 = (1995  20   

 

M  
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M  

 

    n (2.13) 
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ɉɪɨɢɡɜɟɞёɦ ɩɨɞɛɨɪ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɦɭɮɬɵ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 

ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ, ɫɨɡɞɚɧɧɨɝɨ  ɜɟɞɭɳɢɦɢ ɜɟɞɭɳɢɦɢ ɤɨɥёɫɚɦɢ ɬɪɚɤɬɨɪɚ 3 

ɤɥɚɫɫɚ.  

Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ ɪɚɜɧɨ 3000 ɤɝɫ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɟɞɭɳɢɯ ɤɨɥёɫɚɯ ɪɚɜɟɧ 

Ɇɤɪ=375ɇɦ. Ɇɭɮɬɭ ɩɨɞɛɢɪɚɟɦ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. Д8Ж 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ d = 45 (ɦɦ) 

Ⱦɨɩɭɫɤɚɟɦɵɣ ɪɚɫɱёɬɧɵɣ ɦɨɦɟɧɬ   Ɇ ɪ = 450 (ɇɦ) 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɨɛɨɪɨɬɨɜ   n max = 3350 (ɨɛ/ɦɢɧ) 

ɉɨɞɛɢɪɚɟɦ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɪɟɞɭɤɬɨɪ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɩɨ 

ɩɟɪɟɞɚɜɚɟɦɨɦɭ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ, ɭɫɢɥɢɸ ɢ ɱɚɫɬɨɬɟ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɨɛɨɪɨɬɨɜ ɧɚ ɷɥɟɤɬɪɨɬɨɪɦɨɡɟ.Д18 Ж 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ (ɦɦ);   

Ɍɢɯɨɯɨɞɧɨɣ ɫɬɭɩɟɧɢ 200 

Ȼɵɫɬɪɨɯɨɞɧɨɣ ɫɬɭɩɟɧɢ 250 

ɇɨɦɢɧɚɥɶɧɵɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ 28; 35,5; 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɬɢɯɨɯɨɞɧɨɦ ɜɚɥɭ ɪɚɜɧɨ 300 (ɤɝɫ ɦ) 

Ɇɚɪɤɚ  ɐ2 – 350 

ɇɨɦɢɧɚɥɶɧɚɹ ɪɚɞɢɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ 2800 (ɤɝɫ ɦ) 

 

3.4 Ɋɚɫɱёɬ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ  

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɟɪɟɞɚɜɚɟɦɚɹ  ɦɨɳɧɨɫɬɶ  ɜɟɞɭɳɟɣ ɡɜёɡɞɨɱɤɨɣ 

  N=3.8 ɤȼɬ, ɱɚɫɬɨɬɚ  ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɣ ɡɜёɡɞɨɱɤɢ n 1=1560 ɨɛ/ɦɢɧ., ɜɟɞɨɦɨɣ  

n 2  = 1030 ɨɛ/ɦɢɧ. ɇɚɝɪɭɡɤɚ ɪɚɜɧɨɦɟɪɧɚɹ, ɥɢɧɢɹ ɰɟɧɬɪɨɜ ɩɨɞ ɭɝɥɨɦ ß =0º 

Ɋɚɫɱёɬ. Ɉɩɪɟɞɟɥɹɟɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɩɟɪɟɞɚɱɢ  (i)       

2

1

n

n
i   (3.1) 

 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

5 ВКР.23.03.03.431.20.00.00.00.ПЗ 
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3.6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦɢ ɦɟɬɨɞɚɦɢ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɦɨ¬ɠɟɬ ɛɵɬɶ 

ɩɨɫɬɪɨɟɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɫ ɮɢɡɢɱɟɫɤɢɦ ɫɨ¬ɞɟɪɠɚɧɢɟɦ 

(ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ) ɢɥɢ ɠɟ ɫɨɫɬɚɜɧɨɣ ɩɨɤɚɡɚɬɟɥɶ, 

ɩɨɥɭɱɚɟɦɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɤɨɬɨɪɨɝɨ ɩɪɟɨɛɪɚɡɨ¬ɜɚɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɢ 

ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɵɛɪɚɧɧɨɣ ɛɚɡɟ ɟɞɢɧɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ Д3, 

32, 47, 86, 93]. 

ɉɨɫɬɪɨɟɧɢɸ ɤɪɢɬɟɪɢɟɜ ɫ ɮɢɡɢɱɟɫɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɞɨɥɠɧɨ 

ɩɪɟɞɲɟɫɬɜɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɡɚɜɢɫɢ¬ɦɨɫɬɟɣ ɦɟɠɞɭ 

ɤɨɦɩɥɟɤɫɧɵɦ (ɢɧɬɟɝɪɚɥɶɧɵɦ) ɩɨɤɚɡɚɬɟɥɟɦ (ɧɚɩɪɢɦɟɪ, ɞɨɯɨɞɨɦ ɢɥɢ ɭɛɵɬɤɨɦ 

ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɰɟɧɢɜɚɟɦɨɣ ɬɟɯɧɢɤɢ ɢɥɢ ɡɚɬɪɚɬɚɦɢ ɬɪɭɞɚ, ɫɪɟɞɫɬɜ ɢ ɬ. ɩ.) 

ɢ ɤɚɱɟɫɬɜɨɦ ɪɚɛɨɬɵ ɦɚɲɢɧɵ, ɚ ɬɚɤɠɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ, ɷɪɝɨɧɨɦɢɱɟɫɤɢɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɢ ɩɨ¬ɤɚɡɚɬɟɥɹɦɢ ɪɟɠɢɦɨɜ ɢ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. ɗɬɨ ɫɨɩɪɹɠɟɧɨ ɫ 

ɪɹɞɨɦ ɬɪɭɞɧɨɫɬɟɣ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɪɟɲɟɧɢɸ ɬɚɤɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ 

ɦɚɫɲɬɚɛɚ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɡɚ ɫɱɟɬ ɜɤɥɸɱɟɧɢɹ ɨɰɟɧɢ¬ɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɤɚɱɟɫɬɜɟ ɩɨɞɫɢɫɬɟɦɵ ɜ ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɫɢɫɬɟɦɭ ɢ ɨɰɟɧɤɚ ɟɟ ɩɨ ɝɥɚɜɧɨɦɭ 

ɤɪɢɬɟɪɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɜɫɟɣ ɫɢɫɬɟɦɵ. 

ɋ ɩɨɡɢɰɢɣ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɣ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɬɟɯɧɨɥɨɝɢɹ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞ¬ɫɬɜɚ ɞɥɹ 

ɤɨɬɨɪɨɣ ɢɫɩɵɬɵɜɚɸɬɫɹ, ɜɧɟɞɪɟɧɢɟ ɧɨɜɨɣ ɦɚɲɢɧɵ ɢɥɢ ɬɟɯɧɨɥɨɝɢɢ ɛɭɞɟɬ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢ ɭɫɥɨɜɢɢ ɪɚɫɲɢɪɟɧɢɹ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ 

(ɩɨɜɵɲɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ) ɢ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɟɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

Ⱥɧɚɥɢɡ ɫɬɪɭɤɬɭɪɵ ɡɚɬɪɚɬ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟ¬ɪɚɰɢɣ 

ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɨɞɭɤɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɩɨɤɚɡɚ¬ɬɟɥɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɰɟɧɨɤ ɢ ɨɰɟɧɤɢ ɧɚ¬ɞɟɠɧɨɫɬɢ 

ɤɨɦɩɥɟɤɫɧɵɣ ɤɪɢɬɟɪɢɣ ɨɩɬɢɦɢɡɚɰɢɢ ɧɟɬɪɭɞɧɨ ɩɨɥɭ¬ɱɢɬɶ ɜ ɜɢɞɟ ɩɪɹɦɵɯ ɢɥɢ 

ɩɪɢɜɟɞɟɧɧɵɯ ɢɡɞɟɪɠɟɤ ɩɪɨɢɡɜɨɞ¬ɫɬɜɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ-
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Ʌɢɫɬ 

15 ВКР.23.03.03.431.20.00.00.00.ПЗ 



49 

ɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɨɠɚɣ, ɩɨɥɭɱɚɟɦɵɣ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɞɚɧɧɨɣ ɦɚɲɢɧɵ ɢɥɢ ɬɟɯɧɨɥɨɝɢɢ, ɚ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɟɝɨ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɟ¬ɬɨɞɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɬɚɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɥɭɱɢɬɶ ɧɟ ɭɞɚ¬ɟɬɫɹ, ɜ 

ɤɚɱɟɫɬɜɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɦɚɲɢɧɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɚɤ¬ɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ. Ⱦɥɹ ɨɰɟɧɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟ ɡɧɚɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɚ ɱɫɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɹɦ. 

ȿɳɟ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫ¬ɧɨɝɨ 

ɩɨɤɚɡɚɬɟɥɹ, ɨɬɪɚɠɚɸɳɟɝɨ ɡɚɬɪɚɬɵ ɢɥɢ ɪɚɫɲɢɪɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɢɦɨɣ 

ɩɪɨɞɭɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɪɝɨɧɨ¬ɦɢɱɟɫɤɨɣ   ɨɰɟɧɤɢ. 

ɇɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɨɛɫɥɭ-

ɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶ¬ɧɨɫɬɢ, 

ɤɨɬɨɪɚɹ ɜ ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɚ ɫɥɭɠɢɬɶ ɤɨɦɩɥɟɤɫɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɥɹ 

ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ. Ɉɞɧɚɤɨ ɨɩɵɬ ɢɫɩɵ¬ɬɚɧɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɣɬɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɫɬɟɩɟɧɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɡɚ ɫɱɟɬ 

ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ ɮɚɤɬɨ¬ɪɨɜ  ɜ   ɩɪɨɰɟɫɫɟ   ɢɫɩɵɬɚɧɢɣ   ɜɟɫɶɦɚ  ɫɥɨɠɧɨ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɷɪɝɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɦɚɲɢɧ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟ¬ɦɵɦ 

ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɤɚɡɚɬɟɥɶ. Ɉɞɧɚɤɨ ɧɚɦɟ¬ɬɢɜɲɢɟɫɹ ɜ 

ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɬɟɧɞɟɧɰɢɢ ɤ ɩɨɜɵɲɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ ɜ ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɢɹ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɞɥɹ ɡɞɨɪɨɜɶɹ ɮɚɤ¬ɬɨɪɨɜ ɫɨɡɞɚɸɬ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɢɦɨɫɬɧɨɝɨ ɤɪɢɬɟɪɢɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɥɹ 

ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ ɮɚɤ¬ɬɨɪɨɜ. 

 

3.7 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 

Ɏɢɡɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɩɨ 

ɩɨɜɵɲɟɧɢɸ ɬɪɭɞɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
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3.8  

 

 

G=( G  + G  K,      (3.28) 

 G    

G    

K  

 

G  = 1,05*(76,5+33)=115  

 

     

 

13 
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ɋб = [Gɤ ∙ (ɋɡ ∙E + ɋm )+ ɋɩɞ ]∙Kɧɚɦ,   (3.29) 

ɝɞɟ  Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɤɝ; 

ɋɡ – ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ 1 ɤɝ. ɦɚɫɫɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ȿ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɪɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ; 

ɋm – ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ ɦɚɫɫɵ ɦɚɲɢɧ, 

ɪɭɛ/ɤɝ.; 

ɋɩɞ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ, ɪɭɛ.; 

Кɧɚɦ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟɧɵ 

ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ. 

Ɍɚɛɥɢɰɚ 3.1 - Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ 

Ɉɛɴɟɦ 
ɞɟɬɚɥɢ 

ɍɞɟɥɶɧ. ɜɟɫ 
ɤɝ/ɫɦ3

 

Ʉɨɥ-

ɜɨ 

Ɇɚɫɫɚ, 
ɤɝ. 

ɋɜɚɪɧɨɟ ɨɫɧɨɜɚɧɢɟ 3304 7,8·10
-3

 1 25,8 

ɋɬɨɣɤɚ  264 7,8·10 
2 4,1 

Ɉɩɨɪɧɚɹ ɥɚɩɤɚ  120 7,8·10 
2 1,9 

Ɂɚɠɢɦɧɚɹ ɥɚɩɤɚ 68 7,8·10 
2 1,0 

Ɋɭɤɨɹɬɤɚ  22 7,8·10 
1 0,2 

ȼɫɟɝɨ    33 

 

ɋб = Д 33∙(0,08∙1,8)+0,72)+280 ]∙1,32 = 9260 руб. 

ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.2, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɞɚɟɬɫɹ ɢɯ 

ɫɪɚɜɧɟɧɢɟ. 

Ɍɚɛɥɢɰɚ 3.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɪɨɟɤɬɢɪɭɟɦɵɣ Ȼɚɡɨɜɵɣ 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 115 156 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ 92600 124300 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ IV IV 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱ. 50 50 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 20 20 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɌɈ, % 5 5 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɝ. 320 320 

 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

18 ВКР.23.03.03.431.20.00.00.00.ПЗ 



52 

ɑɚɫɨɜɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɪɚɛɨɬɚɯ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                    

Ɍɰ
q

WЧ
 


60

,                                                  (3.30) 

ɝɞɟ τ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ 

(τ=0,60…0,95); 

Ɍɰ - ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ. 

                                        2,0
18000

95,016,632,060



ЧW  ɟɞ/ɱ. 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

ɫɥɝɨɞz

e
TTW

G
M


 ,     (3.31) 

ɝɞɟ  G – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

 

Wɱ – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, Wɱ=0,16 ɟɞ/ɱ.; 

Tɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ; 

 

Tɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɥɟɬ. 

ɟɞɤɝM e /2539,0
1232016,0

156



  

./1497,0
123202,0

115 ɟɞɤɝM e 


  

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞz

б
e

TW

C
F


 ,     (3.32) 

ɝɞɟ ɋб – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 
124300

2428 / .
0,16 320

e
F руб ɟɞ 


 

92600
1447 / .

0,2 320
e

F руб ɟɞ 


 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɧɚɯɨɞɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
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z

p

e
W

n
T       (3.33) 

./.25.6
16,0

1
Te  

./.5
2,0

1
Te  

 

CS ,            (3.34) 

 C    

      C  = Z Te     (3.35) 

     C  = 10 625  

                                        C  = 10 50  

TW

H
C

2100
 ,    (3.36) 

 H    

124300 5
121,39 / .

100 0,16 320
C  

92600 5
72,34 / .

100 0, 2 320
C  

    

TW2100
,     (3.37) 

    

 

124300 20
485,5 / .

100 0,16 320
 

92600 20
289,4 / .

100 0, 2 320
 

S  = 625+121,39+485,5=919,4  

S  = 500+72,34+289,4=611  

 

 

     

 

20 
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FESC ,    (3.38) 

 

    

Fe   

919,4 0,15 2428 1283,6 . / .C  

611,7 0,15 1447 828,8 . / .C  

   

TWSS 2      (3.39) 

919,4 611,7 0,2 320 19693 .  

   

T ,     (3.40) 

    

92600
4,7

19693
T  

   

E ,    (3.53) 

19693
0,21

92600
E  
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Ɍɚɛɥɢɰɚ 3.3 - ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

№/ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬ ɉɪɨɟɤɬ ɜ % ɤ 
ɛɚɡɨɜɨɦɭ 

1 ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɱɟɥ/ɱ 0,16 0,2 125 

2 Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ/ɟɞ 2428 1447 60 

3 Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤɝ/ɟɞ 0,2539 0,1497 59 

4 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ∙ɱ/ɟɞ 6,25 5 80 

5 ɍɪɨɜɟɧɶ ɷɤɫɩɥ-ɯ ɡɚɬɪɚɬ, ɪɭɛ/ɥ 919,4 611,7 67 

6 ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ/ɥ 1283,6
 

828,8 65 

7 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. x 19693 x 

8 Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, 
ɪɭɛ 

x 29107 x 

9 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ, ɥɟɬ 

 

x 

 

4,7 

 

x 

10 Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

 

x 

 

0,21 

 

x 

Иɡɦ. Ʌɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫь Дɚɬɚ 

Ʌɢɫɬ 

22 ВКР.23.03.03.431.20.00.00.00.ПЗ 
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