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ȺɇɇɈɌȺɐɂə 

ɞɢɫɫɟɪɚɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ɏɟɞɨɪɟɧɤɨ Ⱥ.Ⱥ., ɜɵɩɨɥɧɟɧɧɨɣ ɧɚ ɬɟɦɭ: 

«ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ 

ɫɟɩɚɪɚɬɨɪɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ», ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ 

ɫɨɢɫɤɚɧɢɟ ɫɬɟɩɟɧɢ ɦɚɝɢɫɬɪɚ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 35.04.06 – Ɍɟɯɧɨɥɨɝɢɢ ɢ 

ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

 

ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɫɟɩɚɪɚɬɨɪɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɟɝɨ 

ɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɪɚɛɨɬɟ ɢɡɥɨɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ 

ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚ ɟɝɨ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

Ɋɚɡɪɚɛɨɬɚɧ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɩɪɭɬɶɟɜ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɨɪɢɝɢɧɚɥɶɧɨɫɬɶɸ, ɩɪɨɫɬɨɬɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɜ ɪɚɛɨɬɟ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɨɞɢɬɶ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚ ɮɪɚɤɰɢɢ ɞɨ ɟɝɨ 

ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɜɨɡɞɭɲɧɵɣ ɤɚɧɚɥ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ 

ɩɪɭɬɶɟɜ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɟɩɚɪɚɬɨɪɚɯ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ ɩɨɡɜɨɥɹɟɬ 

ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɨɬ ɥɟɝɤɢɯ ɢ ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ ɛɟɡ 

ɭɜɟɥɢɱɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɧɚɩɢɫɚɧɚ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ, ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɩɹɬɢ ɝɥɚɜ, 

ɨɛɳɢɯ ɜɵɜɨɞɨɜ ɢ ɫɨɞɟɪɠɢɬ *** ɫɬɪɚɧɢɰ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜ ɬɨɦ ɱɢɫɥɟ 

** ɪɢɫɭɧɤɨɜ, * ɬɚɛɥɢɰ, ** ɧɚɢɦɟɧɨɜɚɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ** 

ɫɬɪɚɧɢɰ ɩɪɢɥɨɠɟɧɢɣ. 
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of the process of separating grain heaps in a pneumatic separator and improving 

ТЭs НОsТРЧ”, sЮЛЦТЭЭОН ПШr ЭСО master's degree in specialty 35.04.06 - 

Technologies and means of agricultural mechanization. 

 

The present work is devoted to the study of the process of separating grain heap 

into a pneumatic compartment and improving its design. The paper presents the 

results of studies on the influence of low-temperature components on its 

aerodynamic properties. A loading hopper of a pneumatic separator with separation 

of separation elements has been developed, which is distinguished by originality, 

simplicity of design and efficiency in operation, allowing preliminary separation of 

grain in fractions before it enters the air channel. 

The use of a loading hopper using dividing rods in vertical pneumatic separators 

can increase the efficiency of cleaning from light and straw impurities without 

increasing operating and energy costs. 

The dissertation is written in Russian, consists of an introduction, five chapters, 

general conclusions and contains *** pages of typewritten text, including ** figures, 

* tables, ** references and ** pages of applications. 
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ȼȼȿȾȿɇɂȿ 

 

ɉɨɫɥɟɭɛɨɪɨɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɨɬ 

ɤɚɱɟɫɬɜɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɟɝɨ 

ɯɪɚɧɟɧɢɹ. Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɟɟ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɜɵɛɨɪ 

ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ, ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɨɬɜɟɱɚɸɳɢɟ ɜɫɟɦ 

ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɟɣɲɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

ɜ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɨɱɢɳɚɬɶ ɡɟɪɧɨ ɨɬ 

ɪɚɡɥɢɱɧɵɯ ɩɪɢɦɟɫɟɣ, ɹɜɥɹɟɬɫɹ ɫɟɩɚɪɢɪɨɜɚɧɢɟ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ ɩɪɢɦɟɫɟɣ ɹɜɥɹɟɬɫɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ 

ɫɟɩɚɪɢɪɨɜɚɧɢɟ. ɋɭɳɧɨɫɬɶ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɞɟɥɟɧɢɢ 

ɜɨɡɞɭɲɧɵɦ ɩɨɬɨɤɨɦ ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ ɧɚ ɮɪɚɤɰɢɢ ɩɨ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦ 

ɫɜɨɣɫɬɜɚɦ, ɬɚɤɢɦɢ ɤɚɤ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɜɨɡɞɭɯɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɬɫɹ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 

ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɵɯ ɦɚɲɢɧ ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɤɨɥɨɧɤɢ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ. ȼ ɬɚɤɢɯ ɦɚɲɢɧɚɯ ɡɟɪɧɨɜɨɣ ɜɨɪɨɯ ɫɯɨɞɢɬ ɫ ɧɚɤɥɨɧɧɨɝɨ 

ɥɨɬɤɚ ɩɥɨɬɧɵɦ ɫɥɨɟɦ, ɤɨɬɨɪɵɣ ɩɪɨɞɭɜɚɟɬɫɹ ɜɨɡɞɭɲɧɵɦ ɩɨɬɨɤɨɦ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɟɩɚɪɚɰɢɢ ɡɟɪɧɚ ɫɧɢɠɚɟɬɫɹ, ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɫɨɥɨɦɢɫɬɵɟ 

ɩɪɢɦɟɫɢ, ɩɨɩɚɜɲɢɟ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɫɥɨɹ, ɧɟ ɦɨɝɭɬ ɩɪɨɣɬɢ ɫɤɜɨɡɶ ɧɟɝɨ ɤ 

ɜɟɪɯɧɟɦɭ ɜɵɯɨɞɭ ɩɧɟɜɦɨɤɚɧɚɥɚ. 

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ, ɡɚɞɚɱɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɮɨɪɦɵ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ 

ɧɢɡɤɢɯ ɪɟɫɫɭɪɫɨ-ɷɧɟɪɝɨɡɚɬɪɚɬɚɯ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɢɦɟɸɳɚɹ ɜɚɠɧɨɟ 

ɡɧɚɱɟɧɢɟ. 

Ɋɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ, ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
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ɩɪɭɬɤɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ, ɫɪɚɜɧɢɬɟɥɶɧɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɝɪɭɡɨɱɧɵɯ ɛɭɧɤɟɪɨɜ ɩɧɟɜɦɨɫɟɩɚɪɚɬɨɪɚ ɧɚ ɛɚɡɟ Ɉɉɋ, 

ɢɫɫɥɟɞɨɜɚɧɢɸ ɜɥɢɹɧɢɹ ɜɥɚɠɧɨɫɬɢ ɧɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢ ɫɨɡɞɚɧɢɢ ɧɨɜɵɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɞɥɹ 

ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɢ ɢɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. 
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1 ɋɈɋɌɈəɇɂȿ ȼɈɉɊɈɋȺ ɂ ɁȺȾȺɑɂ ɂɋɋɅȿȾɈȼȺɇɂə 

 

1.1 Ⱥɧɚɥɢɡ ɫɩɨɫɨɛɨɜ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

 

1.1.1 Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

 

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɯɟɦɨɣ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɫɥɟɞɭɟɬ 

ɩɨɧɢɦɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɬɚɤɢɟ ɤɚɤ: ɩɪɢɟɦɤɚ, ɪɚɡɦɟɳɟɧɢɟ, ɨɱɢɫɬɤɚ 

(ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ, ɩɟɪɜɢɱɧɚɹ, ɜɬɨɪɢɱɧɚɹ, ɫɩɟɰɢɚɥɶɧɚɹ), ɫɨɪɬɢɪɨɜɤɚ, ɯɪɚɧɟɧɢɟ 

ɡɟɪɧɚ ɢ ɞɪ. Ɋɚɡɥɢɱɚɸɬ ɞɜɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ: ɛɟɡ ɩɪɢɦɟɧɟɧɢɟ ɫɭɲɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɭɲɢɥɶɧɵɯ 

ɚɝɪɟɝɚɬɨɜ. 

ɉɪɢ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɚ ɩɨ ɩɟɪɜɨɣ ɫɯɟɦɟ ɜ ɨɫɧɨɜɧɨɦ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɬɢɩɚ ɁȺȼ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɛɚɡɨɜɨɣ ɨɫɧɨɜɨɣ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɨ ɉɈɁ. Ɇɚɲɢɧɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɁȺȼ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
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1 - ɚɜɬɨɦɨɛɢɥɟɩɨɞɴɟɦɧɢɤ; 2 - ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ; 3 - ɧɨɪɢɹ;  

4 - ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɜɨɡɞɭɲɧɨ-ɪɟɲɟɬɧɵɟ ɦɚɲɢɧɵ; 5 - ɜɨɡɞɭɲɧɚɹ ɫɢɫɬɟɦɚ; 

 6, 8 -  ɲɧɟɤɢ; 7 - ɬɪɢɟɪɧɵɟ ɛɥɨɤɢ; 9 - ɛɭɧɤɟɪ ɱɢɫɬɨɝɨ ɡɟɪɧɚ; 10 - ɫɟɤɰɢɹ ɨɬɯɨɞɨɜ;  

11 - ɫɟɤɰɢɹ ɮɭɪɚɠɧɨɝɨ ɡɟɪɧɚ; 12 - ɛɭɧɤɟɪ; I - ɩɭɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɤɭɥɶɬɭɪɵ;  

II - ɥɟɝɤɢɟ ɩɪɢɦɟɫɢ; III - ɤɪɭɩɧɵɟ ɩɪɢɦɟɫɢ; IV - ɮɭɪɚɠɧɵɟ ɨɬɯɨɞɵ; V - ɞɥɢɧɧɵɟ ɩɪɢɦɟɫɢ; 

VI - ɤɨɪɨɬɤɢɟ ɩɪɢɦɟɫɢ 

Ɋɢɫɭɧɨɤ 1.1 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɧɚ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɨɦ ɚɝɪɟɝɚɬɟ ɁȺȼ-20 

 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. 

Ɂɟɪɧɨɜɨɣ ɜɨɪɨɯ ɩɨɝɪɭɠɚɸɬ ɩɨɞɴɟɦɧɢɤɨɦ 1 ɜ ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ 2. ɑɟɪɟɡ ɨɤɧɨ 

ɩɪɢɟɦɧɨɝɨ ɛɭɧɤɟɪɚ 2 ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɩɨɞɚɟɬɫɹ ɜ ɧɢɠɧɢɣ ɩɪɢɟɦɧɢɤ 

ɡɚɝɪɭɡɨɱɧɨɣ ɧɨɪɢɢ 3. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɞɨɡɢɪɨɜɚɧɢɟ ɩɨɞɚɱɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 

ɩɨɦɨɳɢ ɭɩɪɚɜɥɟɧɢɹ ɩɭɥɶɬɨɦ. ȼ ɧɨɪɢɢ 3 ɩɪɨɢɫɯɨɞɢɬ ɞɟɥɟɧɢɟ ɧɚ ɞɜɚ ɩɨɬɨɤɚ ɢ 

ɞɜɢɠɟɬ ɟɝɨ ɜ ɩɪɢɟɦɧɵɟ ɤɚɦɟɪɵ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɦɚɲɢɧ 4. ɍɫɬɚɧɨɜɥɟɧɢɟ 

ɫɢɫɬɟɦ ɧɚɩɪɚɜɥɹɸɳɢɯ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɩɨɡɜɨɥɹɟɬ ɧɚɩɪɚɜɥɹɬɶ 

ɡɟɪɧɨɜɨɣ ɜɨɪɨɯ ɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ 

ɪɟɡɟɪɜɧɵɣ ɛɭɧɤɟɪ 12. ɉɢɬɚɸɳɢɟ ɜɚɥɤɢ ɩɨɞɚɸɬ ɜɨɪɨɯ ɜ ɩɧɟɜɦɨɤɚɧɚɥɵ, 

ɤɨɬɨɪɵɟ ɩɨɞɤɥɸɱɟɧɵ ɤ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ 5 ɢ ɟɝɨ ɜɨɡɞɭɯɨɜɨɞɨɜ. 

ɉɪɢ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɚ ɩɨ ɜɬɨɪɨɣ ɫɯɟɦɟ ɜ ɨɫɧɨɜɧɨɦ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɬɢɩɚ ɁȺȼ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɛɚɡɨɜɨɣ ɨɫɧɨɜɨɣ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɨ ɉɈɁ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɁȺȼ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
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1 – ɩɪɢɟɦɧɨɟ ɨɬɞɟɥɟɧɢɟ; 2 – ɦɚɲɢɧɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ; 3,4 – ɧɨɪɢɹ;  

5 – ɨɯɥɚɞɢɬɟɥɶɧɚɹ ɤɨɥɨɧɤɚ; 6 – ɧɨɪɢɹ; 7 – ɲɚɯɬɧɚɹ ɫɭɲɢɥɤɚ; 8 – ɬɨɩɤɚ 

Ɋɢɫɭɧɨɤ 1.2 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɧɚ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɨ-ɫɭɲɢɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ ɄɁɋ-20ɒ 

 

ȼ ɫɨɫɬɚɜ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɨ-ɫɭɲɢɥɶɧɵɯ ɤɨɦɩɥɟɤɫɚɯ ɄɁɋ-20ɒ ɢ ɄɁɋ-

20Ȼ ɜɯɨɞɢɬ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɁȺȼ-20, ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɹɸɬɫɹ 

ɦɚɲɢɧɚɦɢ ɞɥɹ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɩɟɪɟɞ ɩɪɨɰɟɫɫɨɦ ɫɭɲɤɢ ɢ ɫɚɦɨ 

ɨɬɞɟɥɟɧɢɟ ɞɥɹ ɫɭɲɤɢ. 

ȼ ɫɨɫɬɚɜ ɫɭɲɢɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɯɨɞɢɬ: 

ɫɭɲɢɥɤɢ ɲɚɯɬɧɨɝɨ ɬɢɩɚ 7 ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɧɟɣ ɬɨɩɤɨɣ 8, ɤɨɥɨɧɤɢ 

ɨɯɥɚɠɞɟɧɢɹ 5, ɡɚɝɪɭɡɨɱɧɨɣ ɢ ɪɚɡɝɪɭɡɨɱɧɨɣ ɧɨɪɢɢ 3 ɢ 6. 

ȼ ɨɬɞɟɥɟɧɢɟ ɫɭɲɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɨɦɩɥɟɤɫɚ ɭɫɬɚɧɨɜɥɟɧɨ ɬɪɢ 

ɧɨɪɢɢ, ɞɜɟ ɛɚɪɚɛɚɧɧɵɟ ɡɟɪɧɨɫɭɲɢɥɤɢ ɢ ɤɨɥɨɧɤɢ ɨɯɥɚɠɞɟɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɡɟɪɧɨɜɨɦ ɜɨɪɨɯɟ ɦɟɧɶɲɟ 16%, ɬɨ ɪɚɛɨɬɚ 

ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɯɨɞɢɬ ɧɚ ɫɯɟɦɭ ɪɚɛɨɬɵ ɁȺȼ-20. 

ȿɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɡɟɪɧɨɜɨɦ ɜɨɪɨɯɟ ɧɟ ɛɨɥɶɲɟ 20% ɜ ɤɨɦɩɥɟɤɫɟ 

ɄɁɋ-20ɒ ɡɟɪɧɨɜɨɣ ɜɨɪɨɯ ɩɨɫɥɟ ɩɟɪɜɢɱɧɨɣ ɨɱɢɫɬɤɢ 2 ɧɚɩɪɚɜɥɹɟɬɫɹ ɞɜɭɦɹ 
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ɩɨɬɨɤɚɦɢ ɜ ɫɭɲɢɥɶɧɵɟ ɲɚɯɬɵ 7. ɉɨɫɥɟ ɫɭɲɤɢ ɡɟɪɧɨɜɨɣ ɜɨɪɨɯ ɡɚɝɪɭɡɨɱɧɵɦɢ 

ɧɨɪɢɹɦɢ 6 ɩɨɞɚɟɬɫɹ ɜ ɤɨɥɨɧɤɢ ɨɯɥɚɠɞɟɧɢɹ 5, ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 

ɯɨɥɨɞɧɵɣ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɨɯɥɚɠɞɚɟɬ ɟɝɨ. Ɉɯɥɚɠɞɟɧɧɨɟ ɡɟɪɧɨ ɩɨɫɬɭɩɚɟɬ 

ɡɚɝɪɭɡɨɱɧɨɣ ɧɨɪɢɟɣ 3 ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ. 

ɉɪɢ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɛɨɥɶɲɟ 20%, ɨɛɪɚɛɚɬɵɜɚɟɦɚɹ 

ɡɟɪɧɨɜɚɹ ɫɦɟɫɶ ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɜɨɣɧɨɣ ɫɭɲɤɟ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ 

ɦɚɲɢɧɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ 2 ɡɟɪɧɨ ɧɚ ɫɭɲɤɭ ɩɨɫɬɭɩɚɟɬ ɜ ɥɟɜɭɸ 

ɲɚɯɬɭ, ɞɚɥɟɟ ɜ ɨɯɥɚɞɢɬɟɥɶɧɭɸ ɤɨɥɨɧɤɭ ɷɬɨɣ ɲɚɯɬɵ.  ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

ɲɚɯɬ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɞɚɱɭ ɡɟɪɧɚ ɩɨɜɬɨɪɧɭɸ ɫɭɲɤɭ ɜ ɥɟɜɭɸ ɲɚɯɬɭ ɢ ɩɨɫɥɟ 

ɜɨɡɞɟɣɫɬɜɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɨɣ ɡɟɪɧɨ 

ɩɨɩɚɞɚɟɬ ɧɚ ɫɥɟɞɭɸɳɢɣ ɷɬɚɩ ɨɛɪɚɛɨɬɤɢ. 

ȿɫɥɢ ɜɥɚɠɧɨɫɬɶ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɦɟɧɟɟ 20%, ɬɨ ɩɪɨɰɟɫɫ ɫɭɲɤɢ 

ɡɟɪɧɨɜɨɣ ɫɦɟɫɢ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ. ɉɨ ɬɚɤɨɣ 

ɫɯɟɦɟ ɡɟɪɧɨɜɭɸ ɫɦɟɫɶ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɨɞɢɧ ɢɡ ɫɭɲɢɥɶɧɵɯ ɛɚɪɚɛɚɧɨɜ ɢ 

ɨɯɥɚɞɢɬɟɥɶɧɭɸ ɤɨɥɨɧɤɭ. 

ȼ ɫɥɭɱɚɟ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɛɨɥɟɟ ɱɟɦ 20%, ɩɪɢɦɟɧɹɸɬ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɛɚ ɩɪɢɟɦɚ ɩɪɢɦɟɧɹɸɬɫɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɋɭɳɧɨɫɬɶ ɪɟɠɢɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɡɟɪɧɨɜɨɣ 

ɜɨɪɨɯ ɩɨɩɚɞɚɟɬ ɜ ɩɟɪɜɢɱɧɵɣ ɛɚɪɚɛɚɧ ɫɭɲɤɢ, ɞɚɥɟɟ ɫɥɟɞɭɟɬ ɩɪɨɰɟɫɫ 

ɨɯɥɚɠɞɟɧɢɹ ɜ ɨɯɥɚɞɢɬɟɥɶɧɵɯ ɤɨɥɨɧɤɚɯ, ɚ ɨɬɬɭɞɚ ɤɪɭɝ ɩɨɜɬɨɪɹɟɬɫɹ ɧɚɱɢɧɚɹ ɫɨ 

ɜɬɨɪɨɝɨ ɛɚɪɚɛɚɧɚ ɫɭɲɤɢ ɢ ɞɚɥɟɟ ɧɚ ɫɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ ɨɛɪɚɛɨɬɤɢ. 

 

 

 

1.2 Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɣ ɩɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɢɯ ɦɚɲɢɧ 

 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ ɩɪɢɦɟɫɟɣ 

ɹɜɥɹɟɬɫɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɫɟɩɚɪɢɪɨɜɚɧɢɟ. ɋɭɳɧɨɫɬɶ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɞɟɥɟɧɢɢ ɜɨɡɞɭɲɧɵɦ ɩɨɬɨɤɨɦ ɤɨɦɩɨɧɟɧɬɨɜ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚ ɮɪɚɤɰɢɢ ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɩɨ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦ 
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ɫɜɨɣɫɬɜɚɦ, ɬɚɤɢɦɢ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɜɨɡɞɭɯɚ, ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ (ɫɤɨɪɨɫɬɶ ɜɢɬɚɧɢɹ). 

Ɋɚɫɫɦɨɬɪɢɦ ɜɨɡɞɭɲɧɵɣ ɫɟɩɚɪɚɬɨɪ Ⱥ1-ȻȼɁ. Ɇɚɲɢɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ 

ɞɥɹ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɪɚɡɥɢɱɧɵɯ ɤɭɥɶɬɭɪ ɨɬ ɩɪɢɦɟɫɟɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

ȼɨɡɞɭɲɧɵɣ ɫɟɩɚɪɚɬɨɪ Ⱥ1-ȻȼɁ ɫɨɫɬɨɢɬ ɢɡ ɜɟɧɬɢɥɹɬɨɪɚ 6, ɤɨɬɨɪɵɣ 

ɨɬɫɚɫɵɜɚɟɬ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ 7 ɢ ɧɚɝɧɟɬɚɟɬ ɟɝɨ ɜ ɪɚɛɨɱɭɸ 

ɤɚɦɟɪɭ 13. Ɂɟɪɧɨɜɨɣ ɜɨɪɨɯ ɱɟɪɟɡ ɩɪɢɟɦɧɵɣ ɩɚɬɪɭɛɨɤ 1 ɩɨɫɬɭɩɚɟɬ ɜ ɡɟɪɧɨɜɨɣ 

ɤɚɧɚɥ 3. ȼ ɡɟɪɧɨɜɨɦ ɤɚɧɚɥɟ ɢɦɟɸɬɫɹ ɝɪɟɛɧɢ-ɪɚɫɫɟɤɚɬɟɥɢ, ɤɨɬɨɪɵɟ ɪɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɟɞɟɥɹɸɬ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɚɦɟɪɵ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɚɧɚɥɚ 

ɧɚɯɨɞɢɬɫɹ ɝɪɭɡɨɜɨɣ ɤɥɚɩɚɧ 14. Ɂɟɪɧɨ, ɩɟɪɟɦɟɳɚɹɫɶ ɩɨɫɪɟɞɫɬɜɨɦ ɞɚɜɥɟɧɢɹ 

ɝɪɭɡɨɜɨɣ ɤɥɚɩɚɧ, ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɥɚɧɤɢ. ȼ ɷɬɨ ɠɟ ɜɪɟɦɹ ɧɚ ɤɨɦɩɨɧɟɧɬɵ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɞɟɣɫɬɜɭɟɬ ɧɚɝɧɟɬɚɟɦɵɣ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ, ɤɨɬɨɪɵɣ ɭɧɨɫɢɬ 

ɥɟɝɤɢɟ ɱɚɫɬɢɰɵ ɢ ɨɬɜɨɞɢɬ ɜ ɨɫɚɞɨɱɧɭɸ ɤɚɦɟɪɭ 5. Ɉɬɯɨɞɵ ɜɵɜɨɞɹɬɫɹ ɲɧɟɤɨɦ 9 

ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 10 ɢɡ ɦɚɲɢɧɵ. Ɉɱɢɳɟɧɧɨɟ ɡɟɪɧɨ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 12. 

 

1 – ɩɚɬɪɭɛɨɤ ɩɪɢɟɦɚ ɡɟɪɧɚ; 2 - ɪɚɫɫɟɤɚɬɟɥɶ; 3 - ɤɚɧɚɥ ɩɚɞɟɧɢɹ ɡɟɪɧɚ;  

4 - ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɚɧɚɥ; 5 - ɨɫɚɞɨɱɧɚɹ ɤɚɦɟɪɚ; 6 - ɜɟɧɬɢɥɹɬɨɪ; 7 - ɞɪɨɫɫɟɥɶ; 8 -  
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ɪɟɝɭɥɢɪɭɸɳɚɹ ɡɚɫɥɨɧɤɚ; 9-ɲɧɟɤ; 10 - ɩɚɬɪɭɛɨɤ ɞɥɹ ɜɵɜɨɞɚ ɨɬɯɨɞɨɜ; 11 - ɩɥɚɧɤɚ; 12 - 

ɩɚɬɪɭɛɨɤ ɜɵɜɨɞɚ ɨɱɢɳɟɧɧɨɝɨ ɡɟɪɧɚ; 13 - ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ; 14 - ɝɪɭɡɨɜɨɣ ɤɥɚɩɚɧ. 

Ɋɢɫɭɧɨɤ 1.3 – ȼɨɡɞɭɲɧɵɣ ɫɟɩɚɪɚɬɨɪ Ⱥ1-ȻȼɁ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɊɁ-ȻɋȾ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɨɱɢɫɬɤɢ ɨɬɞɟɥɟɧɢɹ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ (ɪɢɫɭɧɨɤ 1.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 - ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ; 2 – ɷɥɟɤɬɪɨɫɢɝɧɚɥɢɡɚɬɨɪ; 3 - ɫɬɨɣɤɢ;  

4 - ɫɨɟɞɢɧɹɸɳɢɣ ɤɨɪɩɭɫ; 5 - ɨɤɧɨ; 6 -ɨɬɪɚɠɚɬɟɥɶ; 7 - ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ;  

8 -ɩɨɜɨɪɨɬɧɵɣ ɮɥɚɧɟɰ; 9 -ɧɚɩɪɚɜɥɹɸɳɚɹ ɜɨɪɨɧɤɚ; 10 - ɤɨɧɭɫ; 11 - ɤɨɡɵɪɟɤ;  

12 - ɭɫɟɱɟɧɧɵɣ ɤɨɧɭɫ; 13 - ɤɨɠɭɯ; 14 - ɨɬɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ;  

15 - ɞɪɨɫɫɟɥɶɧɚɹ ɧɚɫɬɚɜɤɚ; 16 – ɨɩɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɋɢɫɭɧɨɤ  1.4 – ɋɟɩɚɪɚɬɨɪ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɊɁ-ȻɋȾ 

 

Ɋɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɊɁ-ȻɋȾ ɩɪɨɢɫɯɨɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨɜɨɣ ɜɨɪɨɯ ɜɦɟɫɬɟ ɫ ɜɨɡɞɭɯɨɦ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ 

ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 7. Ⱦɚɥɟɟ ɡɟɪɧɨ ɩɨɩɚɞɚɟɬ ɧɚ ɨɬɪɚɠɚɬɟɥɢ ɢ ɩɚɞɚɟɬ ɜ 

ɜɨɪɨɧɤɭ. Ʉɨɧɭɫ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬ ɡɟɪɧɨ ɩɨ ɞɥɢɧɟ ɤɚɧɚɥɚ. Ɉɬɬɭɞɚ ɱɟɪɟɡ 
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ɤɨɥɶɰɟɜɨɟ ɨɬɜɟɪɫɬɢɟ ɫɫɵɩɚɟɬɫɹ ɧɚ ɧɚɩɪɚɜɥɹɸɳɟɟ ɤɨɥɶɰɨ. ȼ ɤɨɥɶɰɟɜɨɦ ɤɚɧɚɥɟ 

ɡɟɪɧɨ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ. Ɉɱɢɳɟɧɧɨɟ ɡɟɪɧɨ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ 

ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ. Ɉɬɧɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɥɟɝɤɢɟ ɢ 

ɬɹɠɟɥɵɟ ɜ ɨɫɚɞɨɱɧɨɣ ɤɚɦɟɪɟ. 

ɋɥɟɞɭɸɳɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜɨɡɞɭɲɧɵɣ ɫɟɩɚɪɚɬɨɪ ɊɁ-ȻȺȻ (ɪɢɫɭɧɨɤ 

1.5) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɱɢɫɬɤɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɨɬ ɥɟɝɤɢɯ ɢ 

ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ.  
 

 

 

1 - ɫɦɨɬɪɨɜɵɟ ɨɤɧɚ; 2 - ɞɪɨɫɫɟɥɶɧɚɹ ɡɚɫɥɨɧɤɚ; 3 - ɲɬɭɪɜɚɥ ɡɚɫɥɨɧɤɢ;  

4,9 - ɲɬɭɪɜɚɥɵ ɩɨɞɜɢɠɧɨɣ ɫɬɟɧɤɢ; 5-ɩɨɞɜɢɠɧɚɹ ɫɬɟɧɤɚ;  

6 - ɩɧɟɜɦɨɤɚɧɚɥ; 7 - ɩɪɭɠɢɧɚ; 8 - ɠɚɥɸɡɢ; 10 - ɜɢɛɪɚɬɨɪ;  

11 - ɜɢɛɪɨɥɨɬɨɤ; 12 - ɩɪɢɟɦɧɚɹ ɤɚɦɟɪɚ; 13 - ɨɝɪɚɧɢɱɢɬɟɥɶ ɯɨɞɚ. 

Ɋɢɫɭɧɨɤ  1.5 – ȼɨɡɞɭɲɧɵɣ ɫɟɩɚɪɚɬɨɪ ɊɁ-ȻȺȻ 

 

Ⱦɚɧɧɚɹ ɦɚɲɢɧɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨ ɱɟɪɟɡ ɩɪɢɟɦɧɭɸ 

ɤɚɦɟɪɭ 12 ɩɨɩɚɞɚɟɬ ɧɚ ɜɢɛɪɨɥɨɬɨɤ 11, ɤɨɬɨɪɵɣ ɤɨɥɟɛɚɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ 
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ɥɨɬɤɚ ɜɵɪɚɜɧɢɜɚɟɬ ɫɥɨɣ. ɇɢɠɧɟɸ ɱɚɫɬɶ ɫɬɟɧɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨɛɵ ɫɥɨɣ ɛɵɥ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. ȼɨɡɞɭɯ ɩɪɨɞɭɜɚɟɬ ɫɥɨɣ ɡɟɪɧɚ ɢ 

ɥɟɝɤɢɟ ɩɪɢɦɟɫɢ ɭɧɨɫɹɬɫɹ ɜ ɚɫɩɢɪɚɰɢɨɧɧɭɸ ɤɚɦɟɪɭ, ɚ ɨɱɢɳɟɧɧɨɟ ɡɟɪɧɨ 

ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ. Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɞɪɨɫɫɟɥɶɧɨɣ ɡɚɫɥɨɧɤɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɨɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ - ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɩɨ 

ɩɚɬɟɧɬɭ № RU 2 176 565 (ɪɢɫɭɧɨɤ 1.6), ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ: ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 1, 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 2, ɤɨɥɶɰɟɜɨɝɨ ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ 3, ɧɚɪɭɠɧɨɣ ɫɬɟɧɤɢ 4, 

ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɢ 5, ɩɥɚɫɬɢɧɱɚɬɵɯ ɷɥɟɦɟɧɬɨɜ 6, ɩɪɢɟɦɧɨɝɨ ɡɟɪɧɨɩɪɨɜɨɞɚ 7, 

ɞɢɫɤɨɜɨɝɨ ɩɢɬɚɬɟɥɹ 8. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 - ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ; 2 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 3 - ɤɨɥɶɰɟɜɨɣ ɚɫɩɢɪɚɰɢɨɧɧɵɣ ɤɚɧɚɥ;  

4 – ɧɚɪɭɠɧɚɹ ɫɬɟɧɤɚ; 5 - ɜɧɭɬɪɟɧɧɹɹ ɫɬɟɧɤɚ; 6 - ɩɥɚɫɬɢɧɱɚɬɵɟ ɷɥɟɦɟɧɬɵ;  

7 - ɩɪɢɟɦɧɵɣ ɡɟɪɧɨɩɪɨɜɨɞ; 8 - ɞɢɫɤɨɜɨɣ ɩɢɬɚɬɟɥɶ. 

Ɋɢɫɭɧɨɤ  1.6 – ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ  (ɉɚɬɟɧɬ № RU 2 176 565) 

 

ɋɟɩɚɪɚɬɨɪ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨ ɢɡ ɩɪɢɟɦɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 7 ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɢɬɚɬɟɥɶ 8. ȼɨɡɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ 
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ɡɟɪɧɨɜɚɹ ɫɦɟɫɶ ɩɨɩɚɞɚɟɬ ɜ ɫɟɩɚɪɚɰɢɨɧɧɭɸ ɡɨɧɭ ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ 3, ɝɞɟ 

ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɦ ɩɪɨɞɭɜɚɟɬ ɡɟɪɧɨɜɭɸ ɫɦɟɫɶ. ɉɥɚɫɬɢɧɱɚɬɵɟ ɷɥɟɦɟɧɬɵ ɫɥɭɠɚɬ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɣ ɩɨɞɚɱɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. Ʌɟɝɤɢɟ ɢ 

ɫɨɥɨɦɢɫɬɵɟ ɩɪɢɦɟɫɢ ɜɵɜɨɞɢɬɫɹ ɢɡ ɦɚɲɢɧɵ, ɚ ɨɱɢɳɟɧɧɨɟ ɡɟɪɧɨ ɜɵɜɨɞɢɬɫɹ 

ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. 

ɋɥɟɞɭɸɳɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɰɟɧɬɪɨɛɟɠɧɨ-

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨ ɩɚɬɟɧɬɭ № RU 2 623 761 ɋ2 

(ɪɢɫɭɧɨɤ 1.7).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 - ȼɟɪɯɧɹɹ ɱɚɫɬɶ, 2 - ɫɪɟɞɧɹɹ ɱɚɫɬɶ, 3 - ɧɢɠɧɹɹ ɱɚɫɬɶ,4 - ɭɫɟɱɟɧɧɵɣ ɧɚɪɭɠɧɵɣ ɤɨɧɭɫ, 

5 - ɭɫɟɱɟɧɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɤɨɧɭɫ, 6 - ɩɚɬɪɭɛɨɤ, 7 - ɩɚɬɪɭɛɨɤ ɡɟɪɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, 8 - 

ɪɟɝɭɥɢɪɨɜɨɱɧɚɹ ɡɚɫɥɨɧɤɚ, 9 - ɩɚɬɪɭɛɨɤ ɞɥɹ ɜɜɨɞɚ ɜɨɡɞɭɯɚ, 10 - ɜɚɥ, 11,12,13 - ɤɨɧɭɫɵ. 

Ɋɢɫɭɧɨɤ 1.7 – ɐɟɧɬɪɨɛɟɠɧɨ-ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

(ɉɚɬɟɧɬ № RU 2 623 761 ɋ2) 

Ɋɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɷɬɨɣ ɦɚɲɢɧɵ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ɂɟɪɧɨɜɨɣ ɜɨɪɨɯ ɢɡ ɩɚɬɪɭɛɤɚ 6 ɩɚɞɚɟɬ ɧɚ ɜɟɪɯɧɢɣ ɤɨɧɭɫ 11, ɨɬ ɧɟɝɨ ɱɚɫɬɶ ɡɟɪɧɚ 

ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɥ, ɜ ɤɨɬɨɪɨɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɛɞɭɜɚɧɢɸ ɜɨɡɞɭɲɧɵɦ 

ɩɨɬɨɤɨɦ. Ɉɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɡɟɪɧɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ 14 ɩɨɩɚɞɚɟɬ ɧɚ ɧɢɠɟɥɟɠɚɳɢɣ 

ɤɨɧɭɫ 12, ɫ ɤɨɬɨɪɨɝɨ ɱɚɫɬɶ ɡɟɪɧɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɧɟɜɦɨɤɚɧɚɥ. Ɉɫɬɚɜɲɚɹɫɹ ɱɚɫɬɶ 
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ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ 15 ɩɨɩɚɞɚɟɬ ɧɚ ɧɢɠɟɥɟɠɚɳɢɣ ɤɨɧɭɫ 13, ɝɞɟ 

ɩɪɨɞɭɜɚɟɬɫɹ ɜɨɡɞɭɲɧɵɦ ɩɨɬɨɤɨɦ. Ʌɟɝɤɢɟ ɩɪɢɦɟɫɢ ɜɵɞɟɥɹɸɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 

7. Ɉɱɢɳɟɧɧɨɟ ɡɟɪɧɨ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ 9. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɨɜɟɣɲɢɟ ɦɚɲɢɧɵ ɞɥɹ ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɢ 

ɪɚɡɞɟɥɟɧɢɹ ɟɝɨ ɧɚ ɮɪɚɤɰɢɢ ɩɪɟɞɥɚɝɚɟɦɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɧɚ ɪɵɧɤɟ. 

ȼ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɪɢɦɟɧɹɸɬ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɤɨɥɨɧɤɢ ɬɢɩɚ Ɉɉɋ. 

Ɂɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ ɞɚɧɧɨɝɨ ɬɢɩɚ, ɫɨɫɬɨɢɬ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɛɭɧɤɟɪɚ 10, ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ 1 ɫ ɩɪɨɜɨɥɨɱɧɨɣ ɫɟɬɤɨɣ 2, ɜɟɧɬɢɥɹɬɨɪɚ 4, 

ɨɫɚɞɨɱɧɨɣ ɤɚɦɟɪɵ 9, ɮɢɥɶɬɪɚ 5, ɜɵɩɭɫɤɧɵɯ ɩɚɬɪɭɛɤɨɜ 3 (ɜɵɜɨɞɢɬɫɹ ɬɹɠɟɥɚɹ 

ɮɪɚɤɰɢɹ) ɢ 8 (ɜɵɜɨɞɹɬɫɹ ɥɟɝɤɚɹ ɮɪɚɤɰɢɹ) (ɪɢɫɭɧɨɤ 1.8).  

 

 

1 – ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɚɧɚɥ; 2 – ɩɪɨɜɨɥɨɱɧɚɹ ɫɟɬɤɚ; 3 – ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɬɹɠɟɥɨɣ 

ɮɪɚɤɰɢɢ; 4 – ɜɟɧɬɢɥɹɬɨɪ; 5 – ɮɢɥɶɬɪ; 6 – ɛɨɥɶɲɚɹ ɲɢɛɟɪɧɚɹ ɡɚɫɥɨɧɤɚ;  

7 – ɦɚɥɚɹ ɲɢɛɟɪɧɚɹ ɡɚɫɥɨɧɤɚ; 8 – ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ; 9 – ɨɫɚɞɨɱɧɚɹ 

ɤɚɦɟɪɚ; 10 – ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ; 11 – ɡɚɫɥɨɧɤɚ;  

12 – ɪɚɫɫɟɤɚɬɟɥɶ ɜɨɡɞɭɯɚ. 

Ɋɢɫɭɧɨɤ 1.9 – ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɨɱɢɫɬɢɬɟɥɶɧɚɹ ɤɨɥɨɧɤɚ Ɉɉɋ-2 
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Ɋɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɩɪɨɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɂɡ ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɛɭɧɤɟɪɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɨɤɧɨ ɦɚɬɟɪɢɚɥ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɨɜɨɥɨɱɧɭɸ ɫɟɬɤɭ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ. Ⱦɜɢɝɚɹɫɶ ɩɨ ɫɟɬɤɟ, ɨɧ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɟɧɬɢɥɹɬɨɪɨɦ. Ɍɹɠɟɥɚɹ ɮɪɚɤɰɢɹ 

ɫɤɚɬɵɜɚɟɬɫɹ ɩɨ ɫɟɬɤɟ ɢ ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɫɨɛɢɪɚɟɬɫɹ ɜ ɦɟɲɨɤ. Ʌɟɝɤɚɹ 

ɮɪɚɤɰɢɹ ɜɨɡɞɭɲɧɵɦ ɩɨɬɨɤɨɦ ɭɧɨɫɢɬɫɹ ɜ ɨɫɚɞɨɱɧɭɸ ɤɚɦɟɪɭ, ɚ ɢɡ ɧɟɟ ɱɟɪɟɡ 

ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɜ ɦɟɲɨɤ. ɉɵɥɶ ɨɫɟɞɚɟɬ ɜ ɮɢɥɶɬɪɟ. 

ȼɨɡɞɭɲɧɵɣ ɫɟɩɚɪɚɬɨɪ ȼɋɇ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɩɪɢɦɟɫɟɣ ɢɡ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, ɤɨɬɨɪɵɟ ɪɚɡɥɢɱɚɸɬɫɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

(ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ). ȼɋɇ – ɜɨɡɞɭɲɧɵɣ ɫɟɩɚɪɚɬɨɪ ɜ ɤɨɬɨɪɨɦ ɩɪɢɦɟɧɟɧ 

ɪɚɡɨɦɤɧɭɬɵɣ ɰɢɤɥ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ, ɩɨɷɬɨɦɭ ɞɥɹ ɪɚɛɨɬɵ 

ɞɚɧɧɵɣ ɦɚɲɢɧɵ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɜɧɟɲɧɟɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ 

ɰɢɤɥɨɧɚ. 

 

Ɋɢɫɭɧɨɤ 1.10 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɩɧɟɚɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ȼɋɇ 

 



19 

 

Ɂɟɪɧɨɜɨɣ ɜɨɪɨɯ ɩɨɫɬɭɩɚɟɬ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ȼɋɇ, ɝɞɟ 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ. ȼɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɜ 

ɪɚɛɨɱɢɣ ɤɚɧɚɥ ɢɡɜɧɟ ɢ ɩɨɫɥɟ ɩɪɨɯɨɞɚ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ.  Ɍɚɤɠɟ ɜ 

ɤɨɧɫɬɪɭɤɰɢɸ ɫɟɩɚɪɚɬɨɪɚ ȼɋɇ ɜɤɥɸɱɚɸɬ ɨɫɚɞɨɱɧɭɸ ɤɚɦɟɪɭ, ɜ ɤɨɬɨɪɨɣ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɬɞɟɥɟɧɢɹ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ. Ɉɤɨɧɱɚɬɟɥɶɧɭɸ ɨɱɢɫɬɤɭ 

ɜɨɡɞɭɯ ɩɪɨɯɨɞɢɬ ɜ ɰɢɤɥɨɧɟ.  

 ɋɟɩɚɪɚɬɨɪ ɜɨɡɞɭɲɧɵɣ ɋȼɈ - 1 ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɥёɝɤɢɯ 

ɩɪɢɦɟɫɟɣ ɨɬ ɡɟɪɧɚ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ.  

  

Ɋɢɫɭɧɨɤ 1.11 – ɋɯɟɦɚ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɜ ɦɚɲɢɧɟ ɋȼɈ-1 

 

ɉɨɞɚɱɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɦɚɲɢɧɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɣ 

ɩɚɬɪɭɛɨɤ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɚɧɚɥ, ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɡɚ ɫɱɟɬ ɪɚɡɧɨɫɬɢ ɤɪɢɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɟɣ ɤɨɦɩɨɧɟɧɬɨɜ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɭɫɬɪɚɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɥɟɝɤɨɜɟɫɧɵɟ ɩɪɢɦɟɫɢ (ɫɨɥɨɦɚ, 

ɞɪɨɛɥɟɧɧɨɟ ɡɟɪɧɨ ɢ ɞɪɭɝɢɟ). 

ȼ ɦɚɲɢɧɚɯ ɬɢɩɚ Ɉɉɋ, ɋȼɈ, ȼɋɇ ɡɟɪɧɨɜɨɣ ɜɨɪɨɯ ɫɯɨɞɢɬ ɫ ɧɚɤɥɨɧɧɨɝɨ 

ɥɨɬɤɚ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ɩɥɨɬɧɵɦ ɫɥɨɟɦ, ɤɨɬɨɪɵɣ 
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ɩɥɨɯɨ ɩɪɨɞɭɜɚɟɬɫɹ ɜɨɡɞɭɲɧɵɦ ɩɨɬɨɤɨɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɟɩɚɪɚɰɢɢ ɡɟɪɧɚ 

ɫɧɢɠɚɟɬɫɹ, ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɱɚɫɬɶ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ, ɩɨɩɚɜɲɢɯ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ 

ɫɥɨɹ, ɧɟ ɦɨɝɭɬ ɩɪɨɣɬɢ ɫɤɜɨɡɶ ɧɟɝɨ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɩɧɟɜɦɨɤɚɧɚɥɚ ɤ ɜɵɩɭɫɤɧɨɦɭ 

ɩɚɬɪɭɛɤɭ ɥɟɝɤɨɣ ɮɪɚɤɰɢɢ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɧɚɦɢ ɚɧɚɥɢɡ ɦɚɲɢɧ, ɩɨɤɚɡɚɥ ɛɨɥɶɲɨɟ ɢɯ ɦɧɨɝɨɨɛɪɚɡɢɟ. 

Ɉɞɧɚɤɨ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɟɩɚɪɚɬɨɪɨɜ ɜɵɹɜɢɥ ɧɚɥɢɱɢɟ 

ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ, ɚ ɢɦɟɧɧɨ ɨɬɫɭɬɫɬɜɢɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɡɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ. 

ɉɨɷɬɨɦɭ ɩɪɢ ɩɨɞɚɱɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɚɫɤɚɞɵ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɤɨɧɫɬɪɭɤɰɢɸ, ɭɜɟɥɢɱɢɜɚɟɬ 

ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɢ ɧɢɡɤɨɦ ɷɮɮɟɤɬɟ ɨɱɢɫɬɤɢ. ȼ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɟɩɚɪɚɬɨɪɚɯ, ɝɞɟ 

ɜɜɨɞ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞ ɭɝɥɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɨɫɯɨɞɹɳɟɝɨ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢɦɟɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɧɨ ɩɪɢɦɟɧɟɧɢɟ ɢɯ 

ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɬɪɟɛɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ. ɉɨɷɬɨɦɭ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

 

1.3 Ⱥɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

 

ɉɨɜɟɞɟɧɢɟ ɫɟɦɹɧ ɜ ɜɨɡɞɭɲɧɨɦ ɩɨɬɨɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ 

ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɟɦɹɧ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɤɨɪɨɫɬɶɸ ɜɢɬɚɧɢɹ, 

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɩɚɪɭɫɧɨɫɬɢ. 

 Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɫɫɦɨɬɪɢɦ ɩɨɜɟɞɟɧɢɟ ɫɟɦɹɧ, ɤɨɬɨɪɵɟ 

ɩɨɦɟɳɟɧɵ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɨɬɨɤ ɜɨɡɞɭɯɚ.  
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F – ɫɢɥɚ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ; G – ɫɢɥɚ ɬɹɠɟɫɬɢ; V – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 

Ɋɢɫɭɧɨɤ 1.12 – ɋɢɥɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɡɟɪɧɨ ɜ ɜɨɡɞɭɲɧɨɦ ɩɨɬɨɤɟ. 

 

ɇɚ ɡɟɪɧɨ ɛɭɞɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɫɢɥɚ ɬɹɠɟɫɬɢ G ɢ ɩɨɞɴёɦɧɚɹ ɫɢɥɚ ɜɨɡɞɭɲɧɨɝɨ 

ɩɨɬɨɤɚ F, ɫɨɜɩɚɞɚɸɳɚɹ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɫɤɨɪɨɫɬɢ V. ɋɢɥɭ F ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɩɨ ɮɨɪɦɭɥɟ ɇɶɸɬɨɧɚ: ܨ = � × � × ܵ × ሺܸ́ −  ܸ˅ ሻଶ  (1) 

                                                                      
ɝɞɟ γ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɡɞɭɯɚ, ˍˆˏ3; k – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ; ܵ – ɦɢɞɟɥɟɜɨ ɫɟɱɟɧɢɟ ɬɟɥɚ, ˏଶ; ܸ˅  – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ˏ̝; V́  – ɫɤɨɪɨɫɬɶ ɡɟɪɧɚ, ˏ̝; 

 

ȿɫɥɢ g > F, ɬɨ ɫɟɦɹ ɛɭɞɟɬ ɞɜɢɝɚɬɶɫɹ ɜɧɢɡ, ɟɫɥɢ g < F, ɬɨ ɫɟɦɹ ɛɭɞɟɬ 

ɞɜɢɝɚɬɶɫɹ ɜɜɟɪɯ; ɟɫɥɢ g = F, ɬɨ ɡɟɪɧɨ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɨɬɨɤɟ ɜɨ ɜɡɜɟɲɟɧɧɨɦ 

ɫɨɫɬɨɹɧɢɢ, ɬ. ɟ. Vˊ = 0. 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɡɟɪɧɨ ɧɚɯɨɞɢɬɫɹ ɜɨ 

ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (Vз=0) ɧɚɡɵɜɚɟɬɫɹ ɫɤɨɪɨɫɬɶɸ ɜɢɬɚɧɢɹ ɢɥɢ ɤɪɢɬɢɱɟɫɤɨɣ 

ɫɤɨɪɨɫɬɶɸ: 

 V̱ ˓ = V˅  

                                                                                                                       (2) 

 ɂɡ ɭɪɚɜɧɟɧɢɹ (1): 
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ܨ  = ܩ = � × � × ܵ × ܸ̱ଶ˓ =>  ܸ̱ ˓ = √ �� × � × ܵ 

                                                                                                                                (3) 

Ɋɚɡɞɟɥɢɦ ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ (1) ɧɚ m. Ɍɨɝɞɚ: 
 

ܨ݉  =  � × � × ܵ݉ ሺܸ́ − ܸ˅ ሻଶ 

                                                                                                                                (4) 

ɂɡ-ɡɚ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɢ ɦɢɞɟɥɟɜɨɝɨ ɫɟɱɟɧɢɹ S ɛɨɥɶɲɢɧɫɬɜɚ ɫɟɦɹɧ ɢ 

ɫɥɨɠɧɨɫɬɢ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ K ɛɨɥɟɟ ɭɞɨɛɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɨɞɧɢɦ ɨɛɳɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ – ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɚɪɭɫɧɨɫɬɢ К˒: 

 К˒ = � ×  � × ܵ݉  

                                                                                                                      (5) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɡɟɪɧɚ 

ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɜɨɡɞɭɲɧɨɦɭ ɩɨɬɨɤɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɩɨɞɴёɦɧɨɣ ɫɢɥɵ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɛɨɥɟɟ ɩɪɨɫɬɭɸ 

ɮɨɪɦɭɥɭ. 

ɋ ɭɱёɬɨɦ ɭɪɚɜɧɟɧɢɹ (3) ɢ (4) ɩɨɥɭɱɢɦ: 

ܨ  = ˒ܭ × ݉ ሺܸ́ − ܸ˅ ሻʹ 

                                                                                                                                (6) 

 

  

ȿɫɥɢ F = G; Vˊ= 0, ɢ V˅ = Vˍ˓ (ɡɟɪɧɨ ɧɚɯɨɞɢɬɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ 
ɫɨɫɬɨɹɧɢɢ), ɬɨ ɩɨɥɭɱɢɦ 

 � = ݉ × К˒ × ܸ̱ଶ˓  

                                                                                                                      (7) 
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Ɋɚɡɞɟɥɢɦ ɨɛɟ ɱɚɫɬɢ ɧɚ m: 

ܩ݉  = � = ˒ܭ × ܸ̱ଶ˓  

                                                                                                                                (8) 

 

Ɍɨɝɞɚ: ܭ˒ =  �̱˓ܸଶ  

                                                                                                                                (9) 

 

ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ˏ̝; 

 

Ɋɚɫɫɦɨɬɪɢɦ ɢɡɜɟɫɬɧɵɟ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ 

ɡɟɪɧɚ. 

ɉɪɚɤɬɢɱɟɫɤɢ ɫɤɨɪɨɫɬɢ ɜɢɬɚɧɢɹ ɱɚɫɬɢɰ ɨɩɪɟɞɟɥɹɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɫɬɨ 

ɢ ɬɨɱɧɨ. Ⱦɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɩɨɦɟɫɬɢɬɶ ɱɚɫɬɢɰɭ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɨɫɯɨɞɹɳɢɣ 

ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɢ ɞɨɜɟɫɬɢ ɟɝɨ ɫɤɨɪɨɫɬɶ ɞɨ ɬɚɤɨɣ ɜɟɥɢɱɢɧɵ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɱɚɫɬɢɰɚ ɨɤɚɠɟɬɫɹ ɜ ɩɨɬɨɤɟ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ⱦɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɱɚɫɬɢɰɵ ɛɭɞɟɬ ɨɡɧɚɱɚɬɶ ɬɨ, ɱɬɨ ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɚɥɚ ɪɚɜɧɨɣ ɫɢɥɟ ɬɹɠɟɫɬɢ 

ɱɚɫɬɢɰɵ, ɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɛɭɞɟɬ ɫɤɨɪɨɫɬɶɸ 

ɜɢɬɚɧɢɹ. 

Ⱥ.ə. Ɇɚɥɢɫɨɦ ɢ Ⱥ.Ɋ. Ⱦɟɦɢɞɨɜɵɦ ɨɩɢɫɚɧɵ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɡɟɪɧɚ. ɂɡɜɟɫɬɧɨ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɤɨɪɨɫɬɟɣ ɜɢɬɚɧɢɹ. ɉɟɪɜɵɣ ɫɩɨɫɨɛ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɱɚɫɬɢɰɵ ɧɚ ɬɨɧɤɨɣ 

ɧɢɬɢ ɨɩɭɫɤɚɸɬ ɜ ɜɟɪɬɢɤɚɥɶɧɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɢɥɢ ɤɨɧɢɱɟɫɤɭɸ ɬɪɭɛɭ, ɜ 

ɤɨɬɨɪɭɸ ɫɧɢɡɭ ɜɟɧɬɢɥɹɬɨɪɨɦ ɧɚɝɧɟɬɚɟɬɫɹ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ. ɍɜɟɥɢɱɢɜɚɹ 

ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɨɜɨɞɹɬ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɧɟɣ ɞɨ ɜɟɥɢɱɢɧɵ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɱɚɫɬɢɰɚ ɧɚɯɨɞɢɬɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɟ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 

ɷɬɨɦɭ ɫɨɫɬɨɹɧɢɸ ɱɚɫɬɢɰɵ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɟ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ 

ɫɤɨɪɨɫɬɶ ɜɢɬɚɧɢɹ ɱɚɫɬɢɰɵ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɩɪɨɞɨɥɝɨɜɚɬɨɣ ɮɨɪɦɵ, ɢɯ ɮɢɤɫɢɪɭɟɬ ɜ ɬɪɭɛɟ ɜ 

ɞɜɭɯ ɩɨɥɨɠɟɧɢɹɯ: ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɞɨɥɶ ɢ ɩɨɩɟɪɟɤ ɩɨɬɨɤɚ. 

ɍɤɚɡɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ 
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ɡɧɚɱɟɧɢɸ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ. 

 

Ɋɢɫɭɧɨɤ 1.13 – ɋɯɟɦɚ ɩɪɢɛɨɪɚ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɬɪɭɛɨɣ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɢɬɚɧɢɹ 

 

ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ 

ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɨɫɯɨɞɹɳɢɣ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɜ ɤɨɧɢɱɟɫɤɨɣ ɬɪɭɛɟ ɩɨɦɟɳɚɸɬ 

ɢɫɫɥɟɞɭɟɦɵɣ ɤɨɦɩɨɧɟɧɬ, ɤɨɬɨɪɵɣ ɫɜɨɛɨɞɧɨ ɜɢɬɚɟɬ ɜ ɷɬɨɦ ɩɨɬɨɤɟ (ɪɢɫɭɧɨɤ 

1.14). ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɪɚɡɥɢɱɧɚ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɤɨɧɢɱɟɫɤɨɣ ɬɪɭɛɵ 

(ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɬɪɭɛɵ ɢ ɧɚɢɦɟɧɶɲɟɟ ɜ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɪɭɛɵ), ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɱɚɫɬɢɰɚ, ɩɨɦɟɳɟɧɧɚɹ ɜ ɤɨɧɢɱɟɫɤɭɸ 

ɬɪɭɛɭ, ɛɭɞɟɬ ɫɨɜɟɪɲɚɬɶ ɞɜɢɠɟɧɢɟ ɩɨ ɜɵɫɨɬɟ ɬɪɭɛɵ ɞɨ ɬɨɝɨ ɫɟɱɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ 

ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɪɚɜɧɚ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰɵ. ɇɚ ɷɬɨɦ 

ɫɟɱɟɧɢɟ ɨɧɚ ɨɫɬɚɟɬɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ 

ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰɵ ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɤɨɧɢɱɟɫɤɨɣ ɬɪɭɛɟ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɜɢɬɚɧɢɢ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɱɚɫɬɢɰɚ, ɞɨɫɬɢɝɧɭɜ ɭɤɚɡɚɧɧɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɵ, ɧɟ ɨɫɬɚɟɬɫɹ 

ɜɡɜɟɲɟɧɧɨɣ, ɚ ɫɨɜɟɪɲɚɟɬ ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɞɜɢɠɟɧɢɹ ɜɜɟɪɯ ɢ ɜɧɢɡ ɩɨ ɨɬɧɨɲɟɧɢɸ 

ɤ ɷɬɨɦɭ ɫɟɱɟɧɢɸ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰɵ ɢɡɦɟɪɹɸɬ ɩɪɟɞɟɥɵ ɟɟ 
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ɤɨɥɟɛɚɧɢɣ ɩɨ ɜɵɫɨɬɟ, ɚ ɡɚɬɟɦ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɬɪɭɛɭ, ɢ 

ɩɥɨɳɚɞɹɦ ɞɜɭɯ ɫɟɱɟɧɢɣ ɬɪɭɛɵ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɩɪɨɢɫɯɨɞɹɬ ɤɨɥɟɛɚɧɢɹ 

ɱɚɫɬɢɰɵ, ɜɵɱɢɫɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. ɋɪɟɞɧɟɟ 

ɷɬɢɯ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɢɬɚɧɢɹ. 

ȼ ɨɛɨɢɯ ɨɩɢɫɚɧɧɵɯ ɫɥɭɱɚɹɯ ɜɟɪɬɢɤɚɥɶɧɵɟ ɬɪɭɛɵ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ 

ɩɪɨɡɪɚɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɧɚɛɥɸɞɚɬɶ ɡɚ ɢɫɫɥɟɞɭɟɦɨɣ 

ɱɚɫɬɢɰɟɣ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɜɟɥɢɱɢɧɵ ɦɢɧɢɦɚɥɶɧɨɣ  С௠�௡ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ܥ௠�� ɫɤɨɪɨɫɬɟɣ ɜɢɬɚɧɢɹ ɡɟɪɟɧ ɬɪɟɯ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɢɡɦɟɪɟɧɧɵɟ 

ɜ ɤɨɧɢɱɟɫɤɨɣ ɬɪɭɛɟ ɩɪɢ ɞɜɭɯ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɨɥɨɠɟɧɢɹɯ ɡɟɪɟɧ. 

 

 

Ɋɢɫɭɧɨɤ 1.14 – ɋɯɟɦɚ ɩɪɢɛɨɪɚ ɫ ɤɨɧɢɱɟɫɤɨɣ ɬɪɭɛɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɤɨɪɨɫɬɢ ɜɢɬɚɧɢɹ 

ɉɨɦɢɦɨ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɟɣ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɞɥɹ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɜɨɡɞɭɲɧɵɦ ɩɨɬɨɤɨɦ ɩɪɨɢɡɜɨɞɹɬ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ 

ɜɨɪɨɯɚ. Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɇɟɤɨɬɨɪɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɟɧ ɢɫɫɥɟɞɭɟɦɨɣ ɤɭɥɶɬɭɪɵ ɩɨɦɟɳɚɸɬ ɜ ɜɟɪɬɢɤɚɥɶɧɭɸ 

ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɬɪɭɛɭ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ, ɩɟɪɟɤɪɵɬɭɸ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɟɬɤɨɣ. 
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Ɍɚɛɥɢɰɚ 1 – ɋɤɨɪɨɫɬɢ ɜɢɬɚɧɢɹ ɡɟɪɟɧ ɪɚɡɧɵɯ ɤɭɥɶɬɭɪ (ɢɡɦɟɪɟɧɢɟ ɜ 

ɤɨɧɢɱɟɫɤɨɣ ɬɪɭɛɟ ɩɪɢ ɞɜɭɯ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɨɥɨɠɟɧɢɹɯ ɡɟɪɟɧ), 
ˏ̝
. 

Ʉɭɥɶɬɭɪɚ С௠�௡ ܥ௠�� 

ɩɲɟɧɢɰɚ 4,3 14,4 

ɹɱɦɟɧɶ 2,7 8,6 

ɨɜɟɫ 2,3 8,4 

 

Ɍɚɛɥɢɰɚ 2 -  ɋɤɨɪɨɫɬɢ ɜɢɬɚɧɢɹ ɡɟɪɟɧ ɪɚɡɧɵɯ ɤɭɥɶɬɭɪ (ɢɡɦɟɪɟɧɧɵɟ ɜ 

ɤɨɧɢɱɟɫɤɨɣ ɬɪɭɛɟ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɜɢɬɚɧɢɢ ɡɟɪɟɧ) ˏ̝. 

Ʉɭɥɶɬɭɪɚ С௠�௡ ܥ௠�� 

ɉɲɟɧɢɰɚ 8,91 11,52 

Ɋɨɠɶ 8,42 9,92 

əɱɦɟɧɶ 8,43 10,83 

Ɉɜɟɫ 8,11 9,12 

Ƚɨɪɨɯ 15,52 17,53 

ɉɪɨɫɨ 9,83 11,83 

Ʉɨɧɨɩɥɹ 7,93 11,11 

ɉɨɞɫɨɥɧɭɯ 7,32 8,42 

ɑɟɱɟɜɢɰɚ 8,31 9,73 

ȼɢɤɚ 12,23 17,04 

ɋɨɹ 17,24 20,13 

Ʉɭɤɭɪɭɡɚ 12,52 14,02 

 

 

ɇɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɬɪɭɛɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɚɤɨɣ, 

ɱɬɨ ɥɢɲɶ ɨɬɞɟɥɶɧɵɟ ɡɟɪɧɚ ɢɡ ɫɭɦɦɵ ɜɫɟɯ ɱɚɫɬɢɰ, ɥɟɠɚɳɢɯ ɧɚ ɫɟɬɤɟ, 

ɩɨɞɧɢɦɚɸɬɫɹ ɢ ɭɧɨɫɹɬɫɹ ɢɡ ɬɪɭɛɵ. ɗɬɨ ɛɭɞɭɬ ɡɟɪɧɚ, ɢɦɟɸɳɢɟ ɦɢɧɢɦɚɥɶɧɭɸ 

ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ. Ⱦɚɥɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɸɬ ɫɤɨɪɨɫɬɶ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. ɉɪɢ ɤɚɠɞɨɦ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 
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ɱɚɫɬɶ ɡɟɪɟɧ ɛɭɞɟɬ ɩɨɞɧɢɦɚɬɶɫɹ ɫ ɫɟɬɤɢ ɢ ɭɧɨɫɢɬɶɫɹ ɢɡ ɬɪɭɛɵ. Ɂɟɪɧɚ, ɭɧɟɫɟɧɧɵɟ 

ɢɡ ɬɪɭɛɵ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɫɨɫɬɚɜɥɹɸɬ ɨɞɢɧ 

ɤɥɚɫɫ. ɍɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɩɪɨɢɫɯɨɞɢɬ ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ, 

ɩɨɤɚ ɜɫɟ ɡɟɪɧɚ ɛɭɞɭɬ ɭɧɟɫɟɧɵ ɢɡ ɬɪɭɛɵ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɫɟ ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɟɧ ɢɫɫɥɟɞɭɟɦɨɣ ɤɭɥɶɬɭɪɵ ɪɚɡɛɢɜɚɸɬ ɧɚ 

ɝɪɭɩɩɵ ɡɟɪɟɧ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡɥɢɱɧɵɦ ɤɥɚɫɫɚɦ. ȼ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɤɥɚɫɫɚ 

ɱɚɫɬɢɰɵ ɨɛɥɚɞɚɸɬ ɛɥɢɡɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫɤɨɪɨɫɬɟɣ ɜɢɬɚɧɢɹ. ȼɪɟɦɹ, 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɭɧɨɫɚ ɜɫɟɯ ɡɟɪɟɧ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɫɟɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɣ ɫɦɟɫɢ ɪɚɫɩɨɥɨɠɢɬɶ ɜ ɬɚɛɥɢɰɟ ɢɥɢ ɧɚ ɝɪɚɮɢɤɟ ɜ ɜɢɞɟ 

ɜɚɪɢɚɰɢɨɧɧɨɣ ɤɪɢɜɨɣ, ɬɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɪɚɡɞɟɥɢɦɚ ɥɢ ɷɬɚ ɫɦɟɫɶ ɩɪɢ 

ɩɨɦɨɳɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. 

 

1- ɋɴɟɦɧɵɣ ɤɨɥɥɟɤɬɨɪ; 2 – ɦɢɤɪɨɦɚɧɨɦɟɬɪ; 3 – ɫɶɟɦɧɚɹ ɤɚɫɫɟɬɚ; 4 – ɫɛɨɪɧɢɤ;  

5 – ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɬɪɭɛɚ; 6 – ɨɫɚɞɨɱɧɚɹ ɤɚɦɟɪɚ; 7 – ɰɢɤɥɨɧ; 8 – ɜɟɧɬɢɥɹɬɨɪ 

Ɋɢɫɭɧɨɤ 1.15 – ȼɨɡɞɭɲɧɵɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ 
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ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɟɩɚɪɚɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɜ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ, 

ɦɨɞɟɥɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫɵ ɜɨɡɞɭɲɧɨɝɨ ɫɟɩɚɪɢɪɨɜɚɧɢɹ. 

 

1.4 Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ɐɟɥɶ. ɉɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɧɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɤɢ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɭɬɤɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ ɞɥɹ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ 

ɞɥɹ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɟɝɨ ɪɚɛɨɬɵ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɡɞɟɥɟɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɜ ɜɨɡɞɭɲɧɨɦ ɩɨɬɨɤɟ ɜ ɩɧɟɜɦɨɤɚɧɚɥɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɩɨɫɨɛɨɜ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɢ 

ɬɟɯɧɨɥɨɝɢɣ ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɢ ɦɚɲɢɧ ɞɥɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɩɨɫɬɚɜɢɦ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ: 

1. Ɋɚɡɪɚɛɨɬɚɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɬɢɩɚ ɫ ɡɚɝɪɭɡɨɱɧɵɦ ɛɭɧɤɟɪɨɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɭɬɤɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɫ ɭɱɟɬɨɦ ɢɡɜɟɫɬɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɢ 

ɧɟɞɨɫɬɚɬɤɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɚɲɢɧ; 

2. Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɭ ɢ ɦɟɬɨɞɢɤɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ; 

3. ɉɪɨɢɡɜɟɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɢɹɧɢɹ 

ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚ 

ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ;  

4. ɉɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɟ ɛɚɡɨɜɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ. 
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5. ɉɪɨɢɡɜɟɫɬɢ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚ; 

6. ɋɞɟɥɚɬɶ ɜɵɜɨɞɵ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ. 

 

Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɚɹ ɢ ɦɟɬɨɞɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɥɟɞɭɸɳɢɯ ɦɟɬɨɞɢɤ: ɦɟɬɨɞɵ 

ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ (ɨɛɨɛɳɟɧɢɟ, ɮɨɪɦɚɥɢɡɚɰɢɹ, ɚɧɚɥɨɝɢɢ), ɦɟɬɨɞɵ 

ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ (ɧɚɛɥɸɞɟɧɢɟ, ɢɡɦɟɪɟɧɢɟ, ɫɪɚɜɧɟɧɢɟ, ɷɤɫɩɟɪɢɦɟɧɬ), 

ɦɟɬɨɞɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ, ɫɢɫɬɟɦɧɵɟ ɦɟɬɨɞɵ. ɉɪɢ 

ɢɫɫɥɟɞɨɜɚɧɢɢ ɢ ɨɛɨɫɧɨɜɚɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɦɟɧɹɥɢɫɶ 

ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɵ ɚɷɪɨɞɢɧɚɦɢɤɢ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ 

ɩɥɚɧɢɪɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɨɛɪɚɛɨɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɞɟɥɟɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɫɟɩɚɪɚɬɨɪɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 

ɨɫɧɚɳɟɧɧɨɝɨ ɩɪɭɬɤɨɜɵɦɢ ɪɚɡɞɟɥɢɬɟɥɹɦɢ. 

 ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ: ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ 

ɫ ɡɚɝɪɭɡɨɱɧɵɦ ɛɭɧɤɟɪɨɦ ɫ ɩɪɭɬɤɨɜɵɦɢ ɪɚɡɞɟɥɢɬɟɥɹɦɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ, ɨɛɥɟɝɱɚɟɬ ɟɝɨ ɪɚɡɞɟɥɟɧɢɟ ɜ 

ɩɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɟɦ ɤɚɧɚɥɟ ɫɟɩɚɪɚɬɨɪɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ 

ɪɚɛɨɬɵ. 
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2 ɊȺɁɊȺȻɈɌɄȺ ɄɈɇɋɌɊɍɄɐɂɂ ɉɇȿȼɆȺɌɂɑȿɋɄɈȽɈ 
ɋȿɉȺɊȺɌɈɊȺ ȼȿɊɌɂɄȺɅɖɇɈȽɈ ɌɂɉȺ ɋ ɉɊɂɆɂɇȿɇɂȿɆ 
ɉɊɍɌɄɈȼɕɏ ɊȺɁȾȿɅɂɌȿɅȿɃ ȼ ɁȺȽɊɍɁɈɑɇɈɆ ȻɍɇɄȿɊȿ 

 

2.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɫɟɩɚɪɚɬɨɪɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɭɬɤɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ 
ɜ ɡɚɝɪɭɡɨɱɧɨɦ ɛɭɧɤɟɪɟ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɲɢɧ ɞɥɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚɦɢ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ ɧɚ ɛɚɡɟ Ɉɉɋ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ 

ɧɚ ɪɢɫɭɧɤɟ 2.1. 

ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 6 ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɭɬɤɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ 7 ɩɨɫɬɚɜɥɟɧɧɵɯ ɜ ɬɪɢ ɪɹɞɚ, 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ 3 ɫ ɩɪɨɜɨɥɨɱɧɨɣ ɫɟɬɤɨɣ 8, ɜɟɧɬɢɥɹɬɨɪɚ 1, ɨɫɚɞɨɱɧɨɣ 

ɤɚɦɟɪɵ 4, ɜɵɩɭɫɤɧɵɯ ɩɚɬɪɭɛɤɨɜ 5 (ɜɵɜɨɞɢɬɫɹ ɬɹɠɟɥɚɹ ɮɪɚɤɰɢɹ) ɢ (ɜɵɜɨɞɹɬɫɹ 

ɥɟɝɤɚɹ ɮɪɚɤɰɢɹ), ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 9, ɫɦɨɬɪɨɜɨɝɨ ɨɤɧɚ 2. 

 ɉɪɟɞɥɚɝɚɟɦɵɣ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟ 9 ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 6 

ɡɟɪɧɨɜɨɣ ɜɨɪɨɯ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɩɪɭɬɶɹ 7. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɪɚɡɞɟɥɟɧɧɵɟ ɱɚɫɬɢɰɵ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨɩɚɞɚɸɬ ɧɚ ɩɪɨɜɨɥɨɱɧɭɸ ɫɟɬɤɭ 8 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ, ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, 

ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɟɧɬɢɥɹɬɨɪɨɦ. Ɍɹɠɟɥɚɹ ɮɪɚɤɰɢɹ ɫɤɚɬɵɜɚɟɬɫɹ ɩɨ ɫɟɬɤɟ ɢ ɱɟɪɟɡ 

ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɫɨɛɢɪɚɟɬɫɹ ɜ ɦɟɲɨɤ. Ʌɟɝɤɚɹ ɮɪɚɤɰɢɹ ɜɨɡɞɭɲɧɵɦ 

ɩɨɬɨɤɨɦ ɭɧɨɫɢɬɫɹ ɜ ɨɫɚɞɨɱɧɭɸ ɤɚɦɟɪɭ 4, ɚ ɢɡ ɧɟɟ ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɜ 

ɦɟɲɨɤ. ɉɵɥɶ ɨɫɟɞɚɟɬ ɜ ɮɢɥɶɬɪɟ. 

ɍɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ 

ɩɨɩɚɞɚɧɢɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ ɩɪɨɢɫɯɨɞɢɬ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨ ɪɚɡɦɟɪɚɦ, ɡɚ 

ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɩɪɭɬɶɟɜ ɜ ɤɨɪɩɭɫɟ ɛɭɧɤɟɪɚ. Ɋɚɡɞɟɥɢɬɟɥɶɧɵɟ 
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ɩɪɭɬɶɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɤɨɪɩɭɫɟ ɛɭɧɤɟɪɚ ɜ 3 ɪɹɞɚ ɩɚɪɚɥɥɟɥɶɧɨ ɫɤɚɬɧɨɣ 

ɩɥɨɫɤɨɫɬɢ. ɉɪɭɬɤɨɜɵɟ ɪɚɡɞɟɥɢɬɟɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤ, ɱɬɨ ɜ ɜɟɪɯɧɟɦ ɪɹɞɭ 

ɩɪɭɬɶɹ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɧɚɢɛɨɥɶɲɟɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɚ ɜ ɬɪɟɬɶɟɦ 

ɪɹɞɭ ɧɚ ɧɚɢɦɟɧɶɲɟɦ ɪɚɫɫɬɨɹɧɢɢ.  

 

1 – ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ; 2 – ɩɪɭɬɤɨɜɵɟ ɪɚɡɞɟɥɢɬɟɥɢ; 3 – ɫɤɚɬɧɚɹ ɩɥɨɫɤɨɫɬɶ. 

Ɋɢɫɭɧɨɤ 2.1 – Ɂɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ ɫ ɩɪɭɬɤɨɜɵɦɢ ɪɚɡɞɟɥɢɬɟɥɹɦɢ 

 

Ⱦɜɢɠɟɧɢɟ ɜɨɪɨɯɚ ɜ ɡɚɝɪɭɡɨɱɧɨɦ ɛɭɧɤɟɪɟ ɩɨ ɩɪɭɬɤɨɜɵɦ ɪɚɡɞɟɥɢɬɟɥɹɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɨɱɢɳɚɟɦɵɣ ɡɟɪɧɨɜɨɣ ɦɚɬɟɪɢɚɥ 

ɩɨɫɬɭɩɚɟɬ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 6, ɝɞɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ, 

ɩɟɪɟɦɟɳɚɹɫɶ ɩɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɩɪɭɬɶɟɜ 7 ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɟ ɩɨɬɨɤɢ. 

ɉɪɢ ɷɬɨɦ ɤɪɭɩɧɵɟ ɫɨɥɨɦɢɫɬɵɟ ɩɪɢɦɟɫɢ ɜɵɞɟɥɹɸɬɫɹ ɜ ɜɟɪɯɧɢɣ ɫɥɨɣ ɬɚɤɨɝɨ 

ɡɟɪɧɨɜɨɝɨ ɩɨɬɨɤɚ ɢ ɞɜɢɠɭɬɫɹ ɩɨ ɩɪɭɬɶɹɦ ɜɟɪɯɧɟɝɨ ɪɹɞɚ, ɚ ɤɨɦɩɨɧɟɧɬɵ 

ɢɦɟɸɳɢɟ ɦɟɧɶɲɢɟ ɪɚɡɦɟɪɵ, ɞɜɢɠɭɬɫɹ ɩɨ ɫɪɟɞɧɢɦ ɢ ɧɢɠɧɢɦ ɪɹɞɚɦ ɩɪɭɬɶɟɜ. 

Ⱦɚɥɟɟ ɡɟɪɧɨɜɚɹ ɦɚɫɫɚ, ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɬɨɤɨɜ, ɩɨɫɬɭɩɚɟɬ ɜ 

ɩɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɢɣ ɤɚɧɚɥ ɫɟɩɚɪɚɬɨɪɚ. 
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1- ɜɟɧɬɢɥɹɬɨɪ; 2 – ɫɦɨɬɪɨɜɨɟ ɨɤɧɨ; 3 – ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɚɧɚɥ; 4 – ɨɫɚɞɨɱɧɚɹ ɤɚɦɟɪɚ; 5 

– ɩɚɬɪɭɛɨɤ ɜɵɜɨɞɚ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ; 6 – ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ;  

7 – ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɩɪɭɬɶɹ; 8 – ɩɪɨɜɨɥɨɱɧɚɹ ɫɟɬɤɚ; 9 - ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

 

Ⱥɧɚɥɢɡ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɩɪɢɦɟɧɟɧɢɟ ɩɪɭɬɤɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ ɜ ɡɚɝɪɭɡɨɱɧɨɦ ɛɭɧɤɟɪɟ ɡɧɚɱɢɬɟɥɶɧɨ 

ɩɨɜɵɲɚɟɬ ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ, ɧɟ 

ɩɨɜɵɲɚɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɦɚɲɢɧɵ.  

 

2.2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ 

ɩɪɭɬɤɨɜɵɦɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹɦɢ 
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Ⱦɥɹ ɨɰɟɧɤɢ ɪɚɛɨɬɵ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ 

ɩɨɤɚɡɚɬɟɥɢ: 

- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (Q, ɬ/ɱ) -  ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɟɝɨ ɡɟɪɧɨɜɨɝɨ 

ɜɨɪɨɯɚ ɜ ɦɚɲɢɧɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ; 

- ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ ɩɪɢɦɟɫɟɣ (ȿ, %); 

- ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɟɪɧɚ ɜ ɨɬɯɨɞɚɯ (ɚ, %). 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ (Q, ɬ/ɱ) ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɣɞɟɧɧɨɝɨ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɱɟɪɟɡ ɦɚɲɢɧɭ ɜ ɟɞɢɧɢɰɭ 

ɜɪɟɦɟɧɢ: 

 Q = Q଴ ∙ ͸Ͳt ∙ ͳͲͲͲ 

 

ɝɞɟ  ܳ଴ – ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ, ɬ; t – 

ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

 Q = ͵͵,͵ ∙ ͸Ͳͳ ∙ ͳͲͲͲ = ʹ ˕/˚ 

 

 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ ɩɪɢɦɟɫɟɣ ɜɵɪɚɠɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ 

ɤɨɥɢɱɟɫɬɜɚ ɜɵɞɟɥɟɧɧɵɯ ɩɪɢɦɟɫɟɣ ɤ ɢɫɯɨɞɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɩɪɢɦɟɫɟɣ 

ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɡɟɪɧɨɜɨɦ ɜɨɪɨɯɟ: 

 

E = B ቀͳ − aͳͲͲቁA ∙ ͳͲͲ 

 

ɝɞɟ ܤ -  ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɟɧɧɵɯ ɩɪɢɦɟɫɟɣ, ɤɝ; ɚ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɟɪɧɚ ɜ ɨɬɯɨɞɚɯ, 
%; Ⱥ – ɫɨɞɟɪɠɚɧɢɟ ɨɬɞɟɥɢɦɵɯ ɩɪɢɦɟɫɟɣ ɜ ɢɫɯɨɞɧɨɦ ɡɟɪɧɟ, ɤɝ. 

 

E = Ͳ,ͺ͹ ቀͳ − ͳͳͲͲቁͳ ∙ ͳͲͲ = ͺ͸%  



34 

 

 

ɑɟɬɤɨɫɬɶ ɫɟɩɚɪɢɪɨɜɚɧɢɹ z ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ 

ɡɟɪɧɚ ɜ ɨɬɯɨɞɚɯ: 

 � = ܤܽ   ∙ ͳͲͲ% 

� = Ͳ.ͲͲͷͲ,ͺ͹ ∙ ͳͲͲ = Ͳ,ͷ͹Ͷ% 

 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ȿ ɫɟɩɚɪɚɬɨɪɨɜ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɟɪɧɚ ɜ 

ɨɬɯɨɞɚɯ ܽ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢ 

ɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɦɟɥɶɧɢɰɚɯ. ȼ ɱɚɫɬɧɨɫɬɢ, ɧɚ ɩɟɪɜɨɦ 

ɫɟɩɚɪɚɬɨɪɧɨɦ ɩɪɨɯɨɞɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 65%, ɚ 

ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɟɪɧɚ ɜ ɨɬɯɨɞɚɯ ɩɪɢ ɜɫɟɯ ɜɢɞɚɯ ɨɱɢɫɬɤɢ — ɧɟ ɛɨɥɟɟ 

2%. 

Ȼɭɞɟɦ ɢɫɯɨɞɢɬɶ ɢɡ ɬɨɝɨ, ɱɬɨ ɞɢɚɦɟɬɪ ɤɨɥɟɫɚ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ 400 ɦɦ, ɚ ɡɚɞɚɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫɚ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ 850 ɨɛ/ɦɢɧ. 

ȼɧɚɱɚɥɟ ɨɩɪɟɞɟɥɢɦ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɨ 

ɮɨɪɦɭɥɟ: 

 � = � ∙ ݊͵Ͳ ; 
 

ɝɞɟ n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɨɛ/ɦɢɧ. 

 � = ͵,ͳͶ ∙ ͺͷͲ͵Ͳ = ͺͺ,ͻ͸ ˔−ଵ 

 

Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɫɟɬɤɢ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɜ ɩɧɟɜɦɨɤɚɧɚɥɟ ɩɨ ɮɨɪɦɭɥɟ: 
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Sɫɟɬɤɢ = ܽ ∙ ܾ 

 

ɝɞɟ a – ɞɥɢɧɚ ɫɟɬɤɢ, ɦɦ; 

b – ɲɢɪɢɧɚ ɫɟɬɤɢ, ɦɦ. 

 Sɫɟɬɤɢ = ͵ʹͲ ∙ ͵ʹͲ = Ͳ,ͳͲʹͶ ɦଶ 

 

Ⱦɚɥɟɟ ɡɚɦɟɪɹɟɬɫɹ ɜɵɫɨɬɚ ɨɤɧɚ ɩɨɫɬɭɩɥɟɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ 

ɩɧɟɜɦɨɤɚɧɚɥ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,1 ɦ. ɍɱɢɬɵɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɢ ɦɧɨɝɨɩɨɬɨɱɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɩɪɢɧɢɦɚɟɦ ɩɥɨɳɚɞɶ ɫɟɬɤɢ ɤɚɤ 1,024 ɦଶ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ, ɤɨɬɨɪɭɸ ɡɚɧɢɦɚɟɬ ɨɞɧɨ ɡɟɪɧɨ ɩɲɟɧɢɰɵ: 

 ܵˊˈ˓ː˃ = ͵,ͳͶ ∙ ܴଶ 

 

ɝɞɟ, R – ɫɪɟɞɧɢɣ ɪɚɞɢɭɫ ɡɟɪɧɚ, ɦ2 

ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɡɟɪɧɚ 5,3 ɦɦ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ R=0,003 ɦ2  

 Sଵ ˊˈ˓ː˃ = ͵,ͳͶ ∙ Ͳ,ͲͲ͵ଶ = Ͳ,ͲͲͲͲʹͺʹ ˏଶ 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɟɧ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɫɟɬɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 Zˊˈ˓ˈː = S˔ˈ˕ˍˋSଵ ˊˈ˓ː˃ ∙ γ, 
 

 

ɝɞɟ,  � – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞɚɱɢ 

ɡɟɪɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ (� = Ͳ,͸ሻ; 

Sଵ ˊˈ˓ː˃ = π ∙ Rଶ 
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 Zˊˈ˓ˈː = ͳ,ͲʹͶͲ,ͲͲͲͲʹͺʹ ∙ Ͳ,͸ = ʹͳ͹ͺ͹ ˛˕˖ˍ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɚɲɢɧɵ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 

 Q = mଵ ˊˈ˓ː˃ ∙ Zˊˈ˓ˈː  

 

ɝɞɟ m1ɡɟɪɧɚ – ɦɚɫɫɚ  1 ɡɟɪɧɚ ɩɲɟɧɢɰɵ, ɤɝ;  

Ɇɚɫɫɭ ɨɞɧɨɝɨ ɡɟɪɧɚ ɩɲɟɧɢɰɵ ɨɩɪɟɞɟɥɢɦ ɢɡ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ:  

 mଵ ˊˈ˓ː˃ = mଵ଴଴଴ ˊˈ˓ˈːͳͲͲͲ  
 

 

ɝɞɟ m1000ɡɟɪɟɧ – ɦɚɫɫɚ 1000 ɡɟɪɟɧ, ɤɝ (ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ ɜɵɛɢɪɚɟɦ m1000ɡɟɪɟɧ= 

0,030 ɤɝ);  

 ݉ଵ ˊˈ˓ː˃ = Ͳ,Ͳ͵Ͳ ͳͲͲͲ = Ͳ,ͲͲͲͲ͵ ˍˆ; 
 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ: 

 ܳ = Ͳ,ͲͲͲͲ͵ ∙ ʹͳ͹ͺ͹ = Ͳ,͸ʹˍˆ/˔. 
 

Ⱦɚɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ ɢɦɟɟɬ ɜɟɫɶɦɚ ɧɟɩɥɨɯɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (Q ≈ ʹ ɬ/ɱ), ɬɨ ɟɫɬɶ ɧɟ ɭɫɬɭɩɚɟɬ ɞɪɭɝɢɦ ɢɡɜɟɫɬɧɵɦ 

ɚɧɚɥɨɝɢɱɧɵɦ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɫɟɩɚɪɚɬɨɪɚɦ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ.  

Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ. 
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Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 Эˊ = N ∙ t˔ˏ, 
 

ɝɞɟ, tɫɦ  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɡɚ ɫɦɟɧɭ, ɱ (tɫɦ=8 ɱ);  

N – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ (N=3 ɤȼɬ).  

 Эˊ = ͵ ∙ ͺ = ʹͶ ˍВ˕ ˚. 
 

ȼ ɩɪɟɞɥɚɝɚɟɦɨɦ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɫɟɩɚɪɚɬɨɪɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɜɟɧɬɢɥɹɬɨɪ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɬɢɩɚ ɞɢɚɦɟɬɪ ɤɨɥɟɫɚ ɤɨɬɨɪɨɝɨ 

ɪɚɜɟɧ 400 ɦɦ. ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɨɩɢɫɚɧɧɵɯ ɜ 3 ɢ 4 ɝɥɚɜɟ, 

ɩɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɪɚɜɧɨɣ 8 ɦ/c. Ɂɧɚɹ ɫɤɨɪɨɫɬɶ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ 

ɧɚɣɞɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ: 

ܮ  = ͵͸ͲͲ ∙ ܨ ∙ ܸ˅  

 

ɝɞɟ F – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ; ܸ˅ - ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ 

ɩɨɬɨɤɚ 

 L = ͵͸ͲͲ ∙ Ͳ,ͳͲʹͶ ∙ ͺ = ʹͻͶͻ,ͳʹ ˏଷ̊
 

 

ɂɫɯɨɞɹ ɢɡ ɡɚɜɢɫɢɦɨɫɬɢ ɝɪɚɮɢɤɚ 1 ɧɚɯɨɞɢɦ ɞɚɜɥɟɧɢɟ P ɢ ɄɉȾ ή ɢ 

ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ:  

Ⱦɥɹ ɩɨɞɛɨɪɚ ɜɟɧɬɢɥɹɬɨɪɚ ɟɝɨ ɪɚɫɱёɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɫ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ Ф=1,1, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 

 ܲ = ͷͲͲ × ͳ,ͳ = ͷͷͲ П˃ 
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Ƚɪɚɮɢɤ 1. Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɡɚ 0,57. 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ ɬɪɟɛɭɟɦɚɹ ɞɥɹ 

ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ: 

 M˅ = kˊ Q ∙ Pή˅ ∙ ή˒ ∙ ͳͲ−ଷ   
 

ɝɞɟ �ˊ -  ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ;  

Q - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ³/ɫ; 

P - ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɟɧɬɢɥɹɬɨɪɚ, ɉɚ; ή˅- ɄɉȾ ɜɟɧɬɢɥɹɬɨɪɚ; ή˒- ɄɉȾ ɩɟɪɟɞɚɱɢ. 

 М˅ = ͳ,ͷ Ͳ.ͺͳ ∙ ͷͷͲͲ,ͷ͹ ∙ Ͳ,ͻ͵ ∙ ͳͲ−ଷ = ͳ.͵ ˍВ˕ 
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Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɦɟɧɹɟɦ ɤɥɢɧɨɪɟɦёɧɧɭɸ ɩɟɪɟɞɚɱɭ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɨɣ 0,95. ɉɨɬɟɪɢ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɭɱɢɬɵɜɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

Фɩ = 0,98. ɉɨ ɮɨɪɦɭɥɟ ɪɚɫɱёɬɚ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: 

 Мэˎ =  М˅k˒ˈ˓ ∙ k˒  
 

ɝɞɟ М˅ – ɦɨɳɧɨɫɬɶ ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɩɪɢɜɨɞɚ ɜɟɧɬɢɥɹɬɨɪɚ; �˒ˈ˓ – ɄɉȾ ɤɥɢɧɨɪɟɦɟɧɧɨɣ 

ɩɟɪɟɞɚɱɢ; �˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɜ ɩɨɞɲɢɩɧɢɤɚɯ  

 Мэˎ =  ͳ,͵Ͳ,ͻͺ ∙ Ͳ,ͻͷ = ͳ,Ͷ ˍВ˕ 

 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɧɚɣɞɟɦ ɭɫɬɚɧɨɜɨɱɧɭɸ ɦɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: М˖ =  ˍˊ ∙ Мэˎ 

 

ɝɞɟ ˍˊ -  ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ (1,15) 

˖ܯ  = ͳ,ͳͷ ∙ ͳ,Ͷ = ͳ,͸ ˍВ˕ 

 

ɍɱɢɬɵɜɚɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɭɫɬɚɧɨɜɢɦ ɜ ɩɪɟɞɥɚɝɚɟɦɨɸ ɦɚɲɢɧɭ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫɟɪɢɢ ȺɂɊ 100, ɚ ɢɦɟɧɧɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 2,2 ɤȼɬ  ɫ 1000 

ɨɛ/ɦɢɧ  ȺɂɊ100L6ȿ IM1081. 

ȼɵɩɨɥɧɟɧɧɵɣ ɪɚɫɱɟɬ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ 

ɦɚɲɢɧɚ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨ ɩɨɬɪɟɛɥɹɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɠɟɬ ɛɵɬɶ 

ɷɮɮɟɤɬɢɜɧɚ ɜ ɪɚɛɨɬɟ, ɤɚɤ ɨɬɞɟɥɶɧɨ, ɬɚɤ ɢ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɞɪɭɝɢɦɢ ɦɚɲɢɧɚɦɢ ɜ 

ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɪɨɫɬɚ ɰɟɧ ɧɚ ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ. 
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3 ɉɊɈȽɊȺɆɆȺ ɂ ɆȿɌɈȾɂɄȺ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ 
ɂɋɋɅȿȾɈȼȺɇɂɃ 

 

3.1 Ɉɛɳɢɣ ɩɥɚɧ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ɉɪɨɝɪɚɦɦɚ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɡɚɤɥɸɱɚɥɚɫɶ 

ɜ ɫɥɟɞɭɸɳɟɦ: 

1. Ɉɩɪɟɞɟɥɟɧɢɢ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɜɥɚɠɧɨɫɬɢ ɧɚ ɡɧɚɱɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

3. ɉɪɨɜɟɞɟɧɢɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɚɡɨɜɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ. 

4. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

 

3.2 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ 
ɜɨɪɨɯɚ 

 

ȼɥɚɠɧɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɜɵɫɭɲɢɜɚɧɢɹ 

ɧɚɜɟɫɨɤ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɭɲɢɥɶɧɵɯ ɲɤɚɮɚɯ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ 

ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɲɤɚɮ ɫɭɲɢɥɶɧɵɣ 

ɫɬɟɪɢɥɢɡɚɰɢɨɧɧɵɣ ɒɋɋ – 80ɩ, ɬɟɪɦɨɦɟɬɪ ɌɉɄ-Ɇ, ɜɟɫɵ ȼɄ- 600.1 
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Ɋɢɫɭɧɨɤ 3.1 – ɒɤɚɮ ɫɭɲɢɥɶɧɵɣ ɫɬɟɪɢɥɢɡɚɰɢɨɧɧɵɣ ɒɋɋ-80ɩ, ɬɟɪɦɨɦɟɬɪ 

ɌɉɄ-Ɇ 

 

ȼɥɚɠɧɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ 

ɩɨɪɹɞɤɟ. Ȼɟɪɭɬɫɹ 5 ɜɟɫɨɜɵɯ ɫɬɚɤɚɧɱɢɤɨɜ ɢ ɜɡɜɟɲɢɜɚɸɬɫɹ ɧɚ ɜɟɫɚɯ ɫ ɬɨɱɧɨɫɬɶɸ 

ɞɨ 0,01 ɝ. Ɉɤɨɥɨ 30 ɝ ɢɫɫɥɟɞɭɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɪɚɡɦɚɥɵɜɚɟɬɫɹ ɢ ɩɨɦɟɳɚɟɬɫɹ ɜ ɨɬɞɟɥɶɧɭɸ ɟɦɤɨɫɬɶ ɫ ɯɨɪɨɲɨ ɩɪɢɬɟɪɬɨɣ 

ɤɪɵɲɤɨɣ. ɂɡ ɷɬɨɣ ɟɦɤɨɫɬɢ ɨɬɛɢɪɚɸɬɫɹ ɩɨɪɰɢɢ ɜɟɫɨɦ 5 ɝ ɢ ɩɨɦɟɳɚɟɬɫɹ ɜ 

ɜɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ. ȼ ɤɚɠɞɵɣ ɜɟɫɨɜɨɣ ɫɬɚɤɚɧɱɢɤ ɧɟɨɛɯɨɞɢɦɨ ɨɬɜɟɲɢɜɚɬɶ 

ɬɨɱɧɨ 5 ɝ ɪɚɡɦɨɥɨɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ.  
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Ɋɢɫɭɧɨɤ 3.2 – ȼɟɫɵ ȼɄ-600.1 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɜɚɟɦ ɫɭɲɢɥɶɧɵɣ ɲɤɚɮ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 140 ºɋ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɦɟɳɚɟɦ ɜɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ ɜ ɲɤɚɮ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɤɪɵɜ 

ɢɯ. ȼɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ ɜ ɬɟɱɟɧɢɟ 40 ɦɢɧɭɬ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 130 2ºɋ. ɉɨ ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ ɞɨɫɬɚɟɦ ɜɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ ɢɡ 

ɲɤɚɮɚ, ɡɚɤɪɵɜɚɟɦ ɤɪɵɲɤɚɦɢ ɢ ɨɯɥɚɠɞɚɟɦ ɜ ɬɟɱɟɧɢɟ 15…20 ɦɢɧɭɬ. 

ɉɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɜɟɫɨɜɵɯ ɫɬɚɤɚɧɱɢɤɨɜ ɫ ɧɚɜɟɫɤɚɦɢ ɢ ɤɪɵɲɤɚɦɢ 

ɜɡɜɟɲɢɜɚɟɦ ɧɚ ɜɟɫɚɯ. ɉɨ ɪɚɡɧɢɰɟ ɜ ɦɚɫɫɟ ɞɨ ɢ ɩɨɫɥɟ ɜɵɫɭɲɢɜɚɧɢɹ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɦɚɫɫɭ ɢɫɩɚɪɢɜɲɟɣɫɹ ɜɥɚɝɢ, ɤɨɬɨɪɭɸ ɜɵɪɚɠɚɟɦ ɜ ɩɪɨɰɟɧɬɚɯ ɤ 

ɧɚɜɟɫɤɟ ɦɚɫɫɨɣ 5 ɝ. 

ȼɥɚɠɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

 
ab

cb
W





100

,                                           (3.1) 

 

ɝɞɟ a  - ɦɚɫɫɚ ɜɟɫɨɜɨɝɨ ɫɬɚɤɚɧɱɢɤɚ ɫ ɤɪɵɲɤɨɣ, ɝ; 
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b  - ɦɚɫɫɚ ɜɟɫɨɜɨɝɨ ɫɬɚɤɚɧɱɢɤɚ ɫ ɤɪɵɲɤɨɣ ɢ ɧɚɜɟɫɤɨɣ ɪɚɡɦɨɥɨɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɞɨ ɜɵɫɭɲɢɜɚɧɢɹ, ɝ; 

с - ɦɚɫɫɚ ɜɟɫɨɜɨɝɨ ɫɬɚɤɚɧɱɢɤɚ ɫ ɤɪɵɲɤɨɣ ɢ ɧɚɜɟɫɤɨɣ ɪɚɡɦɨɥɨɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨɫɥɟ ɜɵɫɭɲɢɜɚɧɢɹ, ɝ. 

Ⱦɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ ɩɪɨɜɨɞɹɬ ɞɜɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ. ȼɥɚɠɧɨɫɬɶ 

ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɵ ɜɵɜɨɞɹɬ ɤɚɤ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɢɡ ɷɬɢɯ ɞɜɭɯ 

ɨɩɪɟɞɟɥɟɧɢɣ. Ɋɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɨɩɪɟɞɟɥɟɧɢɹɦɢ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 

 0,5%. 

 

3.3 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɜɥɚɠɧɨɫɬɢ ɧɚ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟɧɢɹ 

ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɫɪɟɞɫɬɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɚɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚɦɢ ɛɵɥɚ 

ɫɨɛɪɚɧɚ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ 

ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3.4. 
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1 – ɜɨɡɞɭɲɧɵɣ ɤɚɧɚɥ; 2 – ɚɧɟɦɨɦɟɬɪ; 3 - ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɟɬɱɚɬɚɹ ɪɟɲɟɬɤɚ;  

4 – ɜɟɧɬɢɥɹɬɨɪ; 5 – ɥɚɬɪ; 6 – ɤɨɪɩɭɫ. 

Ɋɢɫɭɧɨɤ 3.3 Ɉɛɳɢɣ ɜɢɞ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɨɡɞɭɲɧɨɝɨ ɤɚɧɚɥɚ 1, ɤɨɬɨɪɵɣ 

ɜɵɩɨɥɧɟɧ ɢɡ ɩɪɨɡɪɚɱɧɨɝɨ ɚɤɪɢɥɨɜɨɝɨ ɫɬɟɤɥɚ ɫ ɧɢɡɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɟɧɢɹ. 

ȼ ɜɨɡɞɭɲɧɵɣ ɤɚɧɚɥ ɜɫɬɪɨɟɧ ɚɧɟɦɨɦɟɬɪ 2, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɭɤɚɡɚɧɵ ɜ 

ɬɚɛɥɢɰɟ 1. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɤɚɧɚɥɚ ɧɚɯɨɞɢɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

ɫɟɬɱɚɬɚɹ ɪɟɲɟɬɤɚ 3, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. Ɋɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɪɟɲɟɬ ɢɦɟɸɬ ɪɚɡɦɟɪɵ ɦɟɧɶɲɟɣ ɩɥɨɳɚɞɢ, ɱɟɦ 

ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ. Ʉ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɟ ɩɪɢɤɪɟɩɥɟɧ ɧɚɩɨɪɧɵɣ 

ɩɚɬɪɭɛɨɤ ɜɟɧɬɢɥɹɬɨɪɚ 4 ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ ɥɚɬɪɨɦ 5. 

 Ⱦɚɧɧɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɪɢɬɶ ɤɪɢɬɢɱɟɫɤɭɸ 

ɫɤɨɪɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɢ ɢɡɦɟɧɹɬɶ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɢɥɭ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɩɭɬɟɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɟɪɟɡ ɥɚɬɪ. 

 ɂɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɞɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɨɢɫɯɨɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ (ɧɚɩɪɢɦɟɪ, ɫɟɦɟɧɚ ɨɜɫɸɝɚ) ɱɟɪɟɡ 

ɫɴɟɦɧɭɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɫɟɬɱɚɬɭɸ ɪɟɲɟɬɤɭ 3 ɜɜɨɞɢɬɫɹ ɜ ɩɨɥɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ 

ɤɚɧɚɥɚ 1 ɧɚ ɜɨɫɯɨɞɹɳɢɣ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɩɨɞ ɭɝɥɨɦ ɜ 90 ɝɪɚɞɭɫɨɜ. ȼ ɷɬɨ ɜɪɟɦɹ 

ɧɚ ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ ɛɭɞɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɞɜɟ ɫɢɥɵ: G – ɫɢɥɚ ɬɹɠɟɫɬɢ ɢ P – 

ɫɢɥɚ ɞɟɣɫɬɜɢɹ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. Ʉɨɝɞɚ ɫɢɥɚ ɞɟɣɫɬɜɢɹ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 

ɛɭɞɟɬ ɛɨɥɶɲɟ ɫɢɥɵ ɬɹɠɟɫɬɢ (P>G,) ɬɨ ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ ɞɜɢɠɟɬɫɹ ɜɜɟɪɯ, 

ɟɫɥɢ ɫɢɥɚ ɞɟɣɫɬɜɢɹ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɦɟɧɶɲɟ ɫɢɥɵ ɬɹɠɟɫɬɢ (P<G), ɬɨ ɬɟɥɨ 

ɨɫɬɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ɩɨɤɨɹ. ȼ ɦɨɦɟɧɬ ɪɚɜɟɧɫɬɜɚ ɫɢɥɵ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ 

ɫɢɥɵ ɬɹɠɟɫɬɢ (P=G), ɬɟɥɨ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɷɬɨ ɢ 

ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɋɤɨɪɨɫɬɶ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɰɢɮɪɨɜɨɦ ɷɤɪɚɧɟ ɚɧɟɦɨɦɟɬɪɚ 2. ɑɚɫɬɨɬɚ 
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ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɥɚɬɪɨɦ 5. ɇɚɫɬɪɨɢɜ ɧɟɨɛɯɨɞɢɦɭɸ 

ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɫɧɢɦɚɟɬ ɩɨɤɚɡɵɜɚɟɦɵɟ ɞɚɧɧɵɟ. 

ɉɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɯɟɦɟ ɛɵɥɚ ɫɨɛɪɚɧɚ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ  

(ɪɢɫɭɧɨɤ 3.4). 

 

Ɋɢɫɭɧɨɤ 3.4 – Ʌɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɉɪɨɝɪɚɦɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɨɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ (ɦ/c) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ: ɭɝɥɚ ɩɨɞɚɱɢ (α=const), ɮɨɪɦɚ ɤɚɧɚɥɚ (F=const), ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ 

ɜɨɡɞɭɯɚ (V, ɦ/ɫ), ɜɥɚɠɧɨɫɬɶ (W, %).  
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Ɂɧɚɹ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, ɦɨɠɧɨ 

ɜɵɱɢɫɥɢɬɶ ɨɫɬɚɜɲɢɟɫɹ ɞɜɚ ɫɜɨɣɫɬɜɚ ɜɥɢɹɸɳɢɟ ɧɚ ɩɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɜ ɜɨɡɞɭɲɧɨɦ ɩɨɬɨɤɟ: 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɬɧɨɫɬɢ: К˒ = ͻ.ͺܸ̱ଶ˓    
                                                                                                               (3.2) 

 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ:                                                                 ܭ = К˒ ∙ ∙ ͻ.ͺܩ � ∙  ܨ

(3.3) 

ɝɞɟ  ܸ̱ଶ˓  – ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɢɫɫɥɟɞɭɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɦ/ɫ; 

G – ɦɚɫɫɚ ɤɨɦɩɨɧɟɧɬɚ, ɤɝ; � – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ˏଷ; 

F – ɦɢɞɟɥɟɜɨ ɫɟɱɟɧɢɟ, ˏଶ. 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɲɢɧ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɥɢ 

ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ. 

 

3.4 Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɚɡɨɜɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ 

 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɛɚɡɨɜɨɣ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ Ɉɉɋ-2 ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ ɧɚ ɛɚɡɟ Ɉɉɋ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɭɬɤɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨ ɨɛɳɟɩɪɢɧɹɬɵɦ 

ɦɟɬɨɞɢɤɚɦ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɤɨɥɨɧɤɟ Ɉɉɋ-2, ɪɚɡɦɟɪɵ ɢ 

ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 3. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ 

Ɉɉɋ-2. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɨɱɢɫɬɤɟ, ɬ/ɱ 2 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 3 

Ⱦɢɚɦɟɬɪ ɤɨɥɟɫɚ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 
ɜɟɧɬɢɥɹɬɨɪɚ, ɦɦ 

400 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫɚ 
ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɦɢɧ -1 

850 

ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɡɨɧɟ 
ɫɟɩɚɪɚɰɢɢ, ɦ/ɫ 

Ⱦɨ 12 

Ɋɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɟɝɨ ɤɚɧɚɥɚ, ɦɦ 

320x320 

ɍɝɨɥ ɭɫɬɚɧɨɜɤɢ ɫɟɬɤɢ ɤ ɝɨɪɢɡɨɧɬɭ, ɝɪɚɞ 30 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ: 
Ⱦɥɢɧɚ 

ɒɢɪɢɧɚ 

ȼɵɫɨɬɚ 

 

2600 

950 

3000 

Ɇɚɫɫɚ, ɤɝ 250 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨ 

ɩɪɢɝɨɬɨɜɥɟɧɧɭɸ ɡɟɪɧɨɜɨɣ ɜɨɪɨɯ ɦɚɫɫɨɣ 20 ɤɝ ɜɥɚɠɧɨɫɬɶɸ 14%, ɫɨɫɬɨɹɳɚɹ ɢɡ 

ɫɟɦɹɧ ɩɲɟɧɢɰɵ (95%) ɢ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ (5%), ɫɨɫɬɨɹɳɚɹ ɢɡ ɫɨɥɨɦɵ, ɫɟɦɹɧ 

ɨɜɫɸɝɚ, ɫɢɧɹɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɢ ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ. ɉɨɞɝɨɬɨɜɤɭ ɥɟɝɤɢɯ 

ɩɪɢɦɟɫɟɣ ɢ ɜɵɞɟɥɟɧɢɟ ɢɯ ɢɡ ɮɪɚɤɰɢɣ ɜɵɩɨɥɧɹɥɢ ɧɚ ɫɢɬɟ ɫ ɩɪɨɞɨɥɝɨɜɚɬɵɦɢ 

ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɲɢɪɢɧɨɣ 1,65 – 1,75 ɦɦ.  

Ɉɩɵɬɵ ɩɪɨɜɨɞɢɥɢ ɜ ɬɪɟɯɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɞɚɱɟ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɩɧɟɜɦɨɫɨɪɬɢɪɨɜɚɥɶɧɵɣ ɤɚɧɚɥ 2 ɬ/ɱ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ Ɉɉɋ-2 ɫ 

ɛɚɡɨɜɵɦ ɡɚɝɪɭɡɨɱɧɵɦ ɛɭɧɤɟɪɨɦ ɨɩɪɟɞɟɥɹɥɢ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɚɯ: 

- ɨɛɴɟɦ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 0,05 ˏଷ. 

- ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 9 ɦ/c. 

- ɞɥɢɧɚ ɩɧɟɜɦɨɤɚɧɚɥɚ 1,5 ɦ 

- ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɞɚɱɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 2 ɬ/ɱ 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ 

Ɉɉɋ-2 ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɚɧɚɥɢɡɢɪɨɜɚɥɢ 
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ɜɥɢɹɧɢɟ ɩɪɭɬɤɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɧɚ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɩɨɥɭɱɚɟɦɨɝɨ 

ɩɪɨɞɭɤɬɚ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ Ɉɉɋ-2 ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɡɚɝɪɭɡɨɱɧɵɦ ɛɭɧɤɟɪɨɦ ɨɩɪɟɞɟɥɹɥɢ ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɚɯ: 

- ɨɛɴɟɦ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 0,05 ˏଷ. 

- ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 9 ɦ/c. 

- ɞɥɢɧɚ ɩɧɟɜɦɨɤɚɧɚɥɚ 1,5 ɦ 

- ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɞɚɱɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 2 ɬ/ɱ 

 

3.5 Ɇɟɬɨɞɢɤɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

Ɉɬɵɫɤɚɧɢɟ ɢɫɬɢɧɧɵɯ ɜɟɥɢɱɢɧ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ. ɉɨɥɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ 

ɩɪɨɜɟɞɟɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɨɥɭɱɚɸɬ ɩɨ ɫɥɟɞɭɸɳɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: 

ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ - x ; ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ (ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ) – S; ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ (ɨɲɢɛɤɚ ɫɪɟɞɧɟɣ) -
x

S ; ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɚɪɢɚɰɢɢ -  

ɑɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ 

ɡɧɚɱɟɧɢɟ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɱɚɫɬɧɨɟ ɨɬ ɞɟɥɟɧɢɹ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ 

ɡɧɚɱɟɧɢɣ ɧɚ ɢɯ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ: 

 

n

x

n

xxxx
x n 


...321

 

ȼɚɠɧɟɣɲɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ 

ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɩɨɤɚɡɵɜɚɸɳɟɟ ɪɚɡɛɪɨɫ ɩɨɥɭɱɟɧɧɵɯ 

ɡɧɚɱɟɧɢɣ ɜɚɪɢɚɧɬɨɜ ɤ ɫɪɟɞɧɟɦɭ ɩɨɤɚɡɚɬɟɥɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɬ.ɟ. ɤ ɫɪɟɞɧɟɣ 

ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ: 
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 
1

2




n

xx
S

 

 

ɝɞɟ ݔ- ɡɧɚɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ; 

        x - ɫɪɟɞɧɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ; 

        ݊- ɱɢɫɥɨ ɜɚɪɢɚɧɬɨɜ. 

 ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ – ɢɦɟɧɨɜɚɧɧɨɟ ɱɢɫɥɨ ɢ ɜɵɪɚɠɚɟɬɫɹ ɜ 

ɬɟɯ ɠɟ ɟɞɢɧɢɰɚɯ, ɱɬɨ ɢ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ. ɗɬɨ ɡɚɬɪɭɞɧɹɟɬ ɫɪɚɜɧɟɧɢɟ 

ɪɚɡɧɨɪɚɡɦɟɪɧɵɯ ɩɪɢɡɧɚɤɨɜ ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɢɯ ɜɚɪɶɢɪɨɜɚɧɢɹ. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɢɡɦɟɧɱɢɜɨɫɬɢ ɢɡɭɱɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɛɵɬɶ 

ɜɵɱɢɫɥɟɧ ɜ ɜɢɞɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ: 

 

%100
x

S
. 

 Ɉɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ – ɭɫɬɚɧɨɜɥɟɧɢɟ 

ɫɬɟɩɟɧɢ ɩɪɢɛɥɢɠɟɧɢɹ ɨɰɟɧɨɤ (ɫɪɟɞɧɟɣ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ, ɫɪɟɞɧɟɝɨ 

ɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɢ ɞɪɭɝɢɯ), ɜɵɱɢɫɥɟɧɧɵɯ ɞɥɹ ɜɵɛɨɪɤɢ, ɤ ɬɚɤɢɦ ɠɟ 

ɩɚɪɚɦɟɬɪɚɦ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. ɉɪɹɦɚɹ ɩɪɨɜɟɪɤɚ ɷɬɨɝɨ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɧɟɜɨɡɦɨɠɧɚ, ɨɞɧɚɤɨ ɬɟɨɪɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɵ, ɜ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ 

ɫɪɟɞɧɹɹ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɱɢɫɥɹɟɬɫɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɣ: 

 

n

S
S

x
 . 

  

ɗɬɚ ɜɟɥɢɱɢɧɚ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɬɟɯ ɠɟ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ, ɱɬɨ ɢ ɫɪɟɞɧɹɹ 

ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ, ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɨɲɢɛɤɭ, ɤɨɬɨɪɚɹ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɹ x

ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɧɟɣ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. ɍɱɢɬɵɜɚɹ ɷɬɨ, ɫɪɟɞɧɸɸ 

ɚɪɢɮɦɟɬɢɱɟɫɤɭɸ ɡɚɩɢɫɵɜɚɸɬ ɨɛɵɱɧɨ ɫ ɟɟ ɨɲɢɛɤɨɣ - 
x

Sx  . ɋɬɚɧɞɚɪɬɧɨɟ 
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ɨɬɤɥɨɧɟɧɢɟ, ɫɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɨɬɞɟɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ơ = √∑ ሺm˔˓ − miሻПi=ଵ П ,  П → ∞ 

 

ɝɞɟ mcp - ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ; 

mi- ɡɧɚɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ; 

П- ɩɨɜɬɨɪɧɨɫɬɶ (ɩɟɪɢɨɞɢɱɧɨɫɬɶ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ 

ɢɡɦɟɪɹɟɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 W = ơmcp ∙ ͳͲͲ% 
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4 ɊȿɁɍɅɖɌȺɌɕ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ ɂɋɋɅȿȾɈȼȺɇɂɃ ɂ ɂɏ 
ȺɇȺɅɂɁ 

 

4.1 Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ 
ɜɨɪɨɯɚ 

 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, 

ɹɜɥɹɟɬɫɹ ɜɥɚɠɧɨɫɬɶ, ɨɤɚɡɵɜɚɸɳɚɹ ɜɥɢɹɧɢɟ ɧɚ ɢɯ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

ɑɟɦ ɛɨɥɶɲɟ ɪɚɡɧɢɰɚ ɜ ɡɧɚɱɟɧɢɢ ɷɬɢɯ ɫɜɨɣɫɬɜ, ɬɟɦ ɷɮɮɟɤɬɢɜɧɟɟ ɩɪɨɰɟɫɫ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɭɫɢɥɢɹ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɫɨɥɨɦɢɫɬɵɯ ɢ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɟɧɢɹ 

ɰɟɥɶɧɨɝɨ ɡɟɪɧɚ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɜɥɚɠɧɨɫɬɢ ɧɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, 

ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɫ ɪɚɡɥɢɱɧɨɣ 

ɜɥɚɠɧɨɫɬɶɸ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɪɟɞɧɟɣ 

ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

№ ɨɩɵɬɚ ɉɲɟɧɢɰɚ, 

Wɫɪ, % 

ɋɨɥɨɦɚ 

Wɫɪ, % 

Ɉɜɫɸɝ 

Wɫɪ, % 

ɋɢɧɹɤ 

ɨɛɵɤɧɨɜɟɧɧɵɣ 

Wɫɪ, % 

Ⱦɪɨɛɥɟɧɧɨɟ 

ɡɟɪɧɨ Wɫɪ, 

% 

1 8,1 8,1 8,1 8,1 8,1 

2 10 10 10 10,2 10,2 

3 12 12,2 12,1 12 12,2 

4 14 14,2 14,1 14 14,3 

5 16,1 16,3 16,1 16 16,3 
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ɉɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

ɉɪɨɰɟɫɫ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɚɯ (4.1, 4.2). 

 

Ɋɢɫɭɧɨɤ 4.1 – ɉɪɨɰɟɫɫ ɜɡɜɟɲɢɜɚɧɢɹ ɦɚɫɫɵ ɫɟɦɹɧ. 
 

ȼɡɜɟɲɢɜɚɟɦ ɧɚ ɜɟɫɚɯ 5 ɜɟɫɨɜɵɯ ɫɬɚɤɚɧɱɢɤɨɜ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,01ɝ. Ⱦɚɥɟɟ 

ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ ɪɚɡɦɚɥɵɜɚɟɦ (ɩɪɢɦɟɪɧɨ 30ɝ) ɢ ɩɨɦɟɳɚɟɦ ɜ ɨɬɞɟɥɶɧɭɸ 

ɟɦɤɨɫɬɶ. ɂɡ ɷɬɨɣ ɟɦɤɨɫɬɢ ɨɬɛɢɪɚɟɦ ɩɨɪɰɢɢ ɜɟɫɨɦ ɪɨɜɧɨ 5ɝ ɢ ɩɨɦɟɳɚɟɦ ɜ 

ɜɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ. 
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Ɋɢɫɭɧɨɤ 4.2 – ɉɪɨɰɟɫɫ ɩɨɦɟɳɟɧɢɹ ɜɟɫɨɜɵɯ ɫɬɚɤɚɧɱɢɤɨɜ ɜ ɫɭɲɢɥɶɧɵɣ ɲɤɚɮ. 
ɉɨɦɟɳɚɟɦ ɨɬɤɪɵɬɵɟ ɜɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɬɵɣ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ 140ºɋ ɫɭɲɢɥɶɧɵɣ ɲɤɚɮ. ȼɵɞɟɪɠɢɜɚɟɦ ɜɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 130 2ºɋ  ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɜɪɟɦɟɧɢ – 40 ɦɢɧɭɬ.  Ⱦɚɥɟɟ 

ɞɨɫɬɚɟɦ ɜɟɫɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ ɢɡ ɫɭɲɢɥɶɧɨɝɨ ɲɤɚɮɚ, ɡɚɤɪɵɜɚɟɦ ɢ ɨɯɥɚɞɢɦ.  

ɉɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɜɟɫɨɜɨɝɨ ɫɬɚɤɚɧɱɢɤɚ ɫ ɧɚɜɟɫɤɚɦɢ ɢ ɤɪɵɲɤɚɦɢ 

ɜɡɜɟɲɢɜɚɟɦ ɧɚ ɜɟɫɚɯ. Ɋɚɡɧɢɰɚ ɩɨ ɦɚɫɫɟ ɞɨ ɢ ɩɨɫɥɟ ɫɭɲɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɟɫ 

ɢɫɩɚɪɟɧɧɵɣ ɜɥɚɝɢ ɢ ɜɵɪɚɠɚɟɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɤ ɧɚɜɟɫɤɟ ɦɚɫɫɨɣ 5 ɝ. 

ȼɥɚɠɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

                                     

 
ab

cb
w





100

,                                          (4.1) 

 

ɝɞɟ  a - ɦɚɫɫɚ ɜɟɫɨɜɨɝɨ ɫɬɚɤɚɧɱɢɤɚ ɫ ɤɪɵɲɤɨɣ, ɝ; 

b  - ɦɚɫɫɚ ɜɟɫɨɜɨɝɨ ɫɬɚɤɚɧɱɢɤɚ ɫ ɤɪɵɲɤɨɣ ɢ ɧɚɜɟɫɤɨɣ ɪɚɡɦɨɥɨɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢɹ, ɝ; 

с  - ɦɚɫɫɚ ɜɟɫɨɜɨɝɨ ɫɬɚɤɚɧɱɢɤɚ ɫ ɤɪɵɲɤɨɣ ɢ ɧɚɜɟɫɤɨɣ ɪɚɡɦɨɥɨɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧɢɹ, ɝ. 

Ɉɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ ɩɪɨɜɨɞɹɬ ɞɜɚɠɞɵ. 

ȼɥɚɠɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɵ ɧɚɯɨɞɹɬ ɤɚɤ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ 

ɢɡ ɷɬɢɯ ɞɜɭɯ ɨɩɪɟɞɟɥɟɧɢɣ. Ɋɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɨɩɪɟɞɟɥɟɧɢɹɦɢ 

ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ  0,5%. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɩɪɨɬɨɤɨɥɵ (ɫɦ. 

ɉɪɢɥɨɠɟɧɢɟ Ȼ). Ⱦɚɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ ….. 
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4.2 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɪɟɞɟɥɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɥɚɠɧɨɫɬɢ 

 

ɉɪɨɜɟɞɹ ɷɤɫɩɟɪɢɦɟɧɬɵ, ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ ɜ ɪɚɡɞɟɥɟ 3, 

ɧɚɦɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɜɥɚɠɧɨɫɬɢ. 

Ⱦɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ (ɪɢɫɭɧɨɤ 4.3). 

 

Ɋɢɫɭɧɨɤ 4.3 – ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɤɨɦɩɨɧɟɧɬɵ ɡɟɪɧɨɜɨɝɨ 

ɜɨɪɨɯɚ: ɰɟɥɶɧɨɟ ɡɟɪɧɨ ɩɲɟɧɢɰɵ, ɫɨɥɨɦɚ, ɫɟɦɟɧɚ ɨɜɫɸɝɚ, ɫɢɧɹɤ ɨɛɵɤɧɨɜɟɧɧɵɣ, 

ɞɪɨɛɥɟɧɧɨɟ ɡɟɪɧɨ ɩɲɟɧɢɰɵ. 

ȼɧɚɱɚɥɟ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.1, 4.2, ɧɚ ɜɟɫɚɯ ȼɄ-600.1 

ɜɡɜɟɲɢɜɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɇɚ ɤɚɠɞɨɦ 
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ɷɬɚɩɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɨɞɜɟɪɝɚɥɨɫɶ 5 ɝɪɚɦɦ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. 

ɉɟɪɜɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɜɥɚɠɧɨɫɬɢ 8,1%, ɫɨ ɜɫɟɦɢ 

ɢɫɫɥɟɞɭɟɦɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ  

(ɪɢɫɭɧɨɤ 4.4). 

 

 

Ɋɢɫɭɧɨɤ 4.4 – Ɋɟɝɭɥɢɪɨɜɤɚ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 4.5, ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ ɩɨɞɚɟɬɫɹɫɹ ɜ 

ɜɨɡɞɭɲɧɵɣ ɤɚɧɚɥ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 
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Ɋɢɫɭɧɨɤ 4.5 – ɉɨɞɚɱɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɜ ɜɨɡɞɭɲɧɵɣ ɤɚɧɚɥ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɫɯɨɞɹɳɢɣ ɩɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦɭ ɤɚɧɚɥɭ ɜɨɡɞɭɲɧɵɣ 

ɩɨɬɨɤ, ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɜɟɧɬɢɥɹɬɨɪɚ, 

ɡɚɯɜɚɬɵɜɚɟɬ ɢɫɫɥɟɞɭɟɦɵɣ ɤɨɦɨɩɨɧɟɧɬ ɢ ɩɨɞɧɢɦɚɟɬ ɩɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦɭ 

ɤɚɧɚɥɭ. ɍɜɟɥɢɱɢɜɚɹ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɞɨ ɦɨɦɟɧɬɚ ɪɚɜɟɧɫɬɜɚ ɫɢɥ ɬɹɠɟɫɬɢ ɢ 

ɫɢɥɵ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɢɫɫɥɟɞɭɟɦɵɣ ɤɨɦɩɨɧɟɧɬ ɧɚɱɢɧɚɟɬ ɜɢɬɚɬɶ (ɪɢɫɭɧɨɤ 

4.6). 
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Ɋɢɫɭɧɨɤ 4.6 – Ɇɨɦɟɧɬ ɜɢɬɚɧɢɹ ɡɟɪɧɚ ɩɲɟɧɢɰɵ. 

 

Ɂɚɬɟɦ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.7 ɫɧɢɦɚɟɦ ɩɨɤɚɡɚɧɢɹ ɡɧɚɱɟɧɢɹ 

ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ. 

 

Ɋɢɫɭɧɨɤ 4.7 – Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ. 

ɉɨɫɥɟɞɭɸɳɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɢɡɦɟɧɹɹ ɜɥɚɠɧɨɫɬɶ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 
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1. ȼɥɚɠɧɨɫɬɶ ɡɟɪɧɚ ɩɲɟɧɢɰɵ: 8,1 %; 10 %; 12 %; 14%; 16,1%. 

2. ȼɥɚɠɧɨɫɬɶ ɫɨɥɨɦɵ: 8,1 %; 10 %; 12,2 %; 14,2 %; 16,3 %. 

3. ȼɥɚɠɧɨɫɬɶ ɨɜɫɸɝɚ: 8,1 %; 10 %; 12,1 %; 14,1 %; 16,1 %. 

4. ȼɥɚɠɧɨɫɬɶ ɫɢɧɹɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ: 8,1 %; 10,2 %; 12 %; 14 %; 16%. 

5. ȼɥɚɠɧɨɫɬɶ ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ: 8,1 %; 10,2 %; 12,2 %; 14,3 %; 16,3 %. 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ, ɩɨ ɮɨɪɦɭɥɟ 3.2 ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɚɪɭɫɧɨɫɬɢ ɢ ɩɨ ɮɨɪɦɭɥɟ 3.3 ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɜɨɡɞɭɯɚ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ (ɫɦ. 

ɩɪɢɥɨɠɟɧɢɟ Ⱥ). 
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ɉɨ ɫɨɫɬɚɜɥɟɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɨɤɨɥɨ 8% ɢɯ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɧɢɦɚɟɬ ɧɚɢɦɟɧɶɲɟɟ 

ɡɧɚɱɟɧɢɟ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 15,8-16,5 % ɢɯ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɧɢɦɚɟɬ ɧɚɢɛɨɥɶɲɟɟ 

ɡɧɚɱɟɧɢɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ 

ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ 

ɫɤɨɪɨɫɬɶ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ Ⱥ). 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ 

ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. Ɂɧɚɧɢɟ ɷɬɨɝɨ 

ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɜɨɣɫɬɜɚ ɩɨɡɜɨɥɢɬ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɦɚɲɢɧ ɞɥɹ 

ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ ɩɪɢɦɟɫɟɣ ɢ ɢɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ 

ɡɟɪɧɨɦ, ɩɪɚɜɢɥɶɧɨ ɜɵɛɢɪɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ 

ɢɫɩɨɥɧɟɧɢɟ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ. 

 

 



60 

 

4.3 Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɚɡɨɜɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ ɜ ɪɚɡɞɟɥɟ 3, ɧɚɦɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 

ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɚɡɨɜɨɝɨ ɢ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɚɡɨɜɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ, 

ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɫ ɜɥɚɠɧɨɫɬɶɸ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɚɯ 4,5; 4,10; 4,15; 4,20; 4,25. 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɚɡɨɜɨɝɨ ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɭɬɤɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɭɱɟɛɧɨɣ 

ɭɫɬɚɧɨɜɤɟ Ɉɉɋ-2. 

 

 

 

Ɋɢɫɭɧɨɤ 4.8 – ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɱɟɛɧɚɹ ɭɫɬɚɧɨɜɤɚ 

Ɉɉɋ-2. 
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ȼɧɚɱɚɥɟ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.1, 4.2, ɧɚ ɜɟɫɚɯ ɜɡɜɟɲɢɜɚɟɦ 

ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɇɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɢɫɫɥɟɞɨɜɚɥɨɫɶ 5,5 ɤɢɥɨɝɪɚɦɦ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

ɉɟɪɜɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɛɚɡɨɜɨɦ ɡɚɝɪɭɡɨɱɧɨɦ ɛɭɧɤɟɪɟ ɩɪɢ 

ɭɝɥɟ ɫɤɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ  300. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 4.9, ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ ɩɨɞɚɟɬɫɹɫɹ ɜ ɛɚɡɨɜɵɣ  

ɛɭɧɤɟɪ. 

 

Ɋɢɫɭɧɨɤ 4.9 – ɉɨɞɚɱɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɛɭɧɤɟɪ. 

 

Ɂɚɬɟɦ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.10 ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɢɦɟɫɟɣ ɨɫɬɚɜɲɢɯɫɹ ɜ ɫɨɫɬɚɜɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 
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Ɋɢɫɭɧɨɤ 4.10 – Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɫɟɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɨɬ 

ɫɨɥɨɦɢɫɬɵɯ ɢ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɚɡɨɜɨɝɨ ɡɚɝɪɭɡɨɱɧɨɝɨ 

ɛɭɧɤɟɪɚ ɫɨɫɬɚɜɥɹɟɬ 79,3%. 

ȼɬɨɪɨɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɩɪɟɞɥɚɝɚɟɦɨɦ ɡɚɝɪɭɡɨɱɧɨɦ ɛɭɧɤɟɪɟ 

ɩɪɢ ɭɝɥɟ ɫɤɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ  300. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 4.11, ɢɫɫɥɟɞɭɟɦɵɣ ɦɚɬɟɪɢɚɥ ɩɨɞɚɟɬɫɹɫɹ ɜ 

ɩɪɟɞɥɚɝɚɟɦɵɣ  ɛɭɧɤɟɪ. 
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Ɋɢɫɭɧɨɤ 4.11– ɉɨɞɚɱɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɛɭɧɤɟɪ. 

Ɂɚɬɟɦ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.12 ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɢɦɟɫɟɣ ɨɫɬɚɜɲɢɯɫɹ ɜ ɫɨɫɬɚɜɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ. 

 

Ɋɢɫɭɧɨɤ 4.12 – Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɫɟɣ. 

 



64 

 

Ɍɚɛɥɢɰɚ 5. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɚɡɨɜɨɝɨ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 

№ ɨɩɵɬɚ  ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɨɬ ɥɟɝɤɢɯ ɢ 
ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ, % 

 ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɟɩɟɧɢ 
ɨɱɢɫɬɤɢ ɨɬ ɥɟɝɤɢɯ ɢ 
ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ, % 

1 78,6  

79,3 2 81,9 

3 77,4 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɡɟɪɧɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɢ Ɉɉɋ-2 ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɜɥɢɹɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɪɭɬɶɟɜ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɤɚɦɟɪɭ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɧɚ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ 

ɩɨɥɭɱɚɟɦɨɝɨ ɡɟɪɧɚ ɧɚ ɜɵɯɨɞɟ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 

№ ɨɩɵɬɚ  ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɨɬ ɥɟɝɤɢɯ ɢ 
ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ, % 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɟɩɟɧɢ 
ɨɱɢɫɬɤɢ ɨɬ ɥɟɝɤɢɯ ɢ 
ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ, % 

1 92,4  

94,6 2 96,4 

3 95,3 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɣ ɫɦɟɫɢ ɨɬ ɫɨɥɨɦɢɫɬɵɯ ɢ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ ɜ 

ɩɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɟɣ ɤɨɥɨɧɤɟ Ɉɉɋ-2 ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɧɟɦ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɩɪɭɬɶɹɦɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɜ 

ɫɪɟɞɧɟɦ ɧɚ 15,33 % ɩɪɢ ɷɬɨɦ ɧɟ ɭɜɟɥɢɱɢɜɚɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ. 
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5 ɗɇȿɊȽȿɌɂɑȿɋɄɈȿ ɂ ɗɄɈɇɈɆɂɑȿɋɄɈȿ ɈȻɈɋɇɈȼȺɇɂȿ 
ɉɇȿɉɊȿȾɅȺȽȺȿɆɈȽɈ ɉɇȿȼɆȺɌɂɑȿɋɄɈȽɈ ɋȿɉȺɊȺɌɈɊȺ 

 

5.1 ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɫɪɚɜɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɫɟɩɚɪɚɬɨɪɚ ɫ ɛɚɡɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 
Ɉɉɋ-2 

ȼ ɭɫɥɨɜɢɹɯ ɪɚɫɬɭɳɢɯ ɰɟɧ ɧɚ ɷɧɟɪɝɢɸ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɢ 

ɫɨɡɞɚɧɢɢ ɧɨɜɵɯ ɦɚɲɢɧ ɤɚɤ ɜ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɚ, ɬɚɤ ɢ ɜ ɞɪɭɝɢɯ 

ɨɬɪɚɫɥɹɯ ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɲɢɧɵ. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɜɧɨɜɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ.  

ȼ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɦɢ ɛɵɥ ɜɡɹɬ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 

ɫɟɩɚɪɚɬɨɪ Ɉɉɋ-2. 

ɉɨɥɧɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɫɟɩɚɪɢɪɨɜɚɧɢɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ, 

ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɹɦɵɯ ɢ ɨɜɟɳɟɫɬɜɥɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɡɚɬɪɚɬ ɤ ɟɞɢɧɢɰɟ ɩɪɨɞɭɤɰɢɢ: 

ɉɪɨɢɡɜɟɞɟɦ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: 

эܭ  = Е˔ːЕ˔˄ 

 

ɝɞɟ Е˔ː – ɫɭɦɦɚɪɧɵɟ  ɡɚɬɪɚɬɵ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɲɢɧɵ, 

ɆȾɠ/ɬ; Е˔˄ - ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ, ɆȾɠ/ɬ. 

ɉɨɥɧɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɫɟɩɚɪɢɪɨɜɚɧɢɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɫɭɦɦɚ ɩɪɹɦɵɯ ɢ ɨɜɟɳɟɫɬɜɥɟɧɧɵɯ ɷɧɟɪɝɨɡɚɬɪɚɬ: 

 Е˔ =  Е˒ + Еˑ ˉܧ  + + ˄ˑܧ + ܹˏˑ˒ܧ  

ɝɞɟ Е˒- ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ, ɆȾɠ/ɬ; Еˑ- ɨɜɟɳɟɫɬɜɥɟɧɧɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ, ɆȾɠ/ɬ; 
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 ;ˑˏ – ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɆȾɠ/ɱ˒ܧ ;ˑ˄ - ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɆȾɠ/ɱܧ ;ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɬɪɭɞɚ ɱɟɥɨɜɟɤɚ, ɆȾɠ/ɱ - ˉܧ 

W – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ/ɱ. 

ɂɫɯɨɞɹ ɢɡ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ, ɚ ɬɚɤ ɠɟ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ 

ɦɚɲɢɧɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɚ ɧɚ ɛɚɡɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ Ɉɉɋ-2, ɩɪɢɦɟɦ 

ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɪɚɜɧɵɦɢ ɞɥɹ ɨɛɟɢɯ ɦɚɲɢɧ: Еˑ, ܧ ,ˉܧˑ˄, ܧ˒ˑˏ, W. 

Ɉɩɪɟɞɟɥɢɦ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɧɚ ɷɧɟɪɝɢɸ ɜɵɪɚɠɟɧɢɟɦ: 

˒ܧ  = эܪ  ∙  эܭ

ɝɞɟ ܪэ- ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤȼɬ-ɱ/ɬ; ܭэ- ɩɟɪɟɜɨɞɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 1 ɤȼɬ-ɱ ɜ ɆȾɠ, 3,6; 

 

ଵ˒ܧ  = ͵ ∙ ͵,͸ ଶ˒ܧ 10,8= = ʹ,ʹ ∙ ͵,͸ = ͹,ͻʹ 

 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ: 

 Кэ =  ͹,ͻʹͳͲ,ͺ = Ͳ,͹͵ 

 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɫ ɩɪɭɬɤɨɜɵɦɢ ɪɚɡɞɟɥɢɬɟɥɹɦɢ 

ɢɦɟɟɬ ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ 27% ɦɟɧɶɲɟ, ɱɟɦ ɛɚɡɨɜɵɣ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ Ɉɉɋ-2. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɵɣ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ ɢɦɟɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɡɟɪɧɨɜɨɝɨ 

ɜɨɪɨɯɚ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɫɤɨɪɨɫɬɶ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ.  
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5.2 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɫɟɩɚɪɚɬɨɪɚ ɫ ɪɚɡɞɟɥɢɬɟɥɶɧɵɦɢ ɩɪɭɬɶɹɦɢ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ ɫ ɪɚɡɞɟɥɢɬɟɥɶɧɵɦɢ ɩɪɭɬɶɹɦɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɨɛɳɟɩɪɢɧɹɬɨɣ 

ɦɟɬɨɞɢɤɟ Д25, 75Ж. 

Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɦɢ ɩɪɭɬɶɹɦɢ ɩɪɨɜɟɞɟɧ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɟɝɨ ɫ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ 

ɫɟɩɚɪɚɬɨɪɨɦ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ Ɉɉɋ-2. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɚɡɨɜɨɝɨ Ɉɉɋ-2 ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

ɫ ɪɚɡɞɟɥɢɬɟɥɶɧɵɦɢ ɩɪɭɬɶɹɦɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

 

Ɍɚɛɥɢɰɚ 7.  ɉɟɪɜɨɧɚɱɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫ ɪɚɡɞɟɥɢɬɟɥɶɧɵɦɢ ɩɪɭɬɶɹɦɢ 

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. 

ɢɡɦɟɪɟɧɢɹ 

Ɉɉɋ-2 ɉɪɟɞɥɚɝɚɟɦɵɣ 

ɫɟɩɚɪɚɬɨɪ 

1 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɪɢ ɨɱɢɫɬɤɟ 

ɬ/ɱ 2 2 

2 ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ 

ɤȼɬ 3 2,2 

3 Ⱦɢɚɦɟɬɪ 

ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ 

ɦɦ 400 400 

4 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ 

ɦɢɧ -1 850 850 

5 ɋɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ 

ɩɨɬɨɤɚ ɜ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ 

ɤɚɧɚɥɟ 

ɦ/ɫ ɞɨ 12 ɞɨ 10 
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6 ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɹ 

ɩɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɟɝɨ 

ɤɚɧɚɥɚ 

ɦɦ 320x320 320x320 

7 ɍɝɨɥ ɭɫɬɚɧɨɜɤɢ ɫɟɬɤɢ ɤ 

ɝɨɪɢɡɨɧɬɭ 

ɝɪɚɞ 30 30 

8 Ɇɚɫɫɚ ɤɝ 260 250 

9 ɗɮɮɟɤɬɢɜɧɨɫɬɶ 

ɨɱɢɫɬɤɢ 

% 79,3 94,6 

10 ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ 

ɫɬɚɜɤɚ 

ɪɭɛ. 100 100 

11 Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɪɭɛ. 160000 145000 

12 Ʉɨɥɢɱɟɫɬɜɨ 

ɪɚɛɨɬɧɢɤɨɜ 

ɱɟɥ. 1 1 

13 ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ % 10 10 

14 ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ 

ɪɟɦɨɧɬ ɢ ɌɈ 

% 10 10 

15 Ɉɩɥɚɬɚ ɫɨɰɢɚɥɶɧɵɯ 

ɧɭɠɞ 

% 30 30 

16 Ƚɨɞɨɜɨɟ ɪɚɛɨɱɟɟ ɜɪɟɦɹ ɱ. 850 850 

17 ɋɬɨɢɦɨɫɬɶ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɪɭɛ. 3,78 3,78 

18 Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 

- 0,9 0,9 

 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɬɟɨɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ 

ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɪɚɜɟɧɫɬɜɨ ɡɧɚɱɟɧɢɣ 

ɛɚɡɨɜɨɣ ɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɲɢɧɵ. 

ɋɪɚɜɧɢɦ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɛɚɡɨɜɨɣ ɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɲɢɧɵ 

ɪɚɫɫɱɢɬɚɧɧɭɸ ɜɨ 2 ɝɥɚɜɟ: Э˄ = ͵ ˍВ˕ 
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 Э˒ = ʹ,ʹ ˍВ˕ 

ɍɱɢɬɵɜɚɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɲɢɧɵ ɧɚ ɛɚɡɟ Ɉɉɋ-2, ɬɨ 

ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, 

ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɜɧɵɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝ ɞɪɭɝɭ. 

Ɉɩɪɟɞɟɥɢɦ ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜɵɪɚɠɟɧɢɟɦ: 

 Ф = С˄Q × tc × τ × ͵͸ͷ 

 

ɝɞɟ С˄ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɲɢɧɵ  

ɋɭɦɦɚ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

 Сэˍ˔˒ = Сˑ˕ + Сэːˈ˓ + СА + С˓ˈˏ 

 Сˑ˕ − ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɭ, ɪɭɛ/ɬ; Сэːˈ˓ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ/ɬ; СА – ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɭɫɬɪɨɣɫɬɜɚ, ɪɭɛ/ɬ; С˓ˈˏ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ, ɪɭɛ/ɬ. Сˑ˕ = t˚˃˔Q × τ 

 Cэːˈ˓ =  Цэ × N × tˆˑˇ͵͸ͷ × Q × tc × τ 

 

ɝɞɟ Цэ- ɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, Цэ= 3,75 ɤȼɬ ɱ; ܰ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ, ɤȼɬ; �ˆˑˇ -  ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɱ. CА = С˄ × ˃͵͸ͷ × Q × tc × τ × ͳͲͲ 

 

ɝɞɟ ɚ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ, % (ɚ = 10 %) 
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 CА = С˄ ∙ ˃ଵ͵͸ͷ ∙ Q ∙ tc ∙ τ × ͳͲͲ 

 

ɝɞɟ ˃ଵ -  ɩɨɫɬɨɹɧɧɚɹ ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ, ˃ଵ = 10 % 

Ɉɩɪɟɞɟɥɢɦ ɝɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 

 Эˆˑˇ = ሺСଵэˍ˔˒ + Сଶэˍ˔˒ሻ × ͵͸ͷ ∙ Q ∙ tc ∙ τ 

 

ȼɪɟɦɹ ɨɤɭɩɚɟɦɨɫɬɢ ɜɥɨɠɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜɵɪɚɠɟɧɢɟɦ: 

 Tˑ ˍ = КЭˆˑˇ 

 

ɝɞɟ Ʉ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɥɨɠɟɧɢɣ ɫɪɟɞɫɬɜ ɫɥɟɞɭɸɳɢɦ 

ɜɵɪɚɠɟɧɢɟɦ: Е = ͳTˑ ˍ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ. 

ɋɪɚɜɧɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɛɚɡɨɜɨɝɨ Ɉɉɋ-2 ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɩɨɤɚɡɚɧɵ ɜ 

ɬɚɛɥɢɰɟ 8: 

Ɍɚɛɥɢɰɚ 8. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɚɡɨɜɨɝɨ 

Ɉɉɋ-2 ɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

№ 

ɩ/ɩ 

ɉɨɤɚɡɚɬɟɥɢ ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ȼɚɡɨɜɚɹ 

ɦɚɲɢɧɚ 

ɉɪɟɞɥɚɝɚɟɦɚɹ 

ɦɚɲɢɧɚ 

1 ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬ/ɱ 2 2 

2 ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɤȼɬ/ɱ 3 2,2 
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3 Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɭɛ/ɬ 61 58 

4 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɪɭɛ - 31920 

5 ɗɮɮɟɤɬ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɢ ɪɭɛ - 31950 

6 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɧɵɯ 

ɫɪɟɞɫɬɜ 

ɝɨɞ - 3 

7 Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɫɪɟɞɫɬɜ 

 - 0,22 

 

ɉɪɢ ɧɟɢɡɦɟɧɧɨɫɬɢ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɬɪɭɞɚ, ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɨɱɢɫɬɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 20%. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɫɧɢɠɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, ɡɚ ɫɱɟɬ 

ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɨɩɟɪɚɰɢɣ ɩɨ ɨɱɢɫɬɤɟ ɨɬ ɩɪɢɦɟɫɢ ɫɨɫɬɚɜɥɹɟɬ 31920 

ɪɭɛ. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɧɚ 25 %. 
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ɈȻɓɂȿ ȼɕȼɈȾɕ ɉɈ ɊȺȻɈɌȿ 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ ɧɚɦɢ ɛɵɥ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɪɹɞ ɫɭɳɟɫɬɜɭɸɳɢɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɟɩɚɪɚɬɨɪɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ 

ɩɪɢɦɟɫɟɣ. 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɲɢɧ ɞɥɹ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɡɟɪɧɚ ɧɚɦɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɞɥɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɟɩɚɪɚɬɨɪɨɜ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ, ɝɞɟ ɭɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ ɥɟɝɤɢɯ 

ɩɪɢɦɟɫɟɣ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚ ɩɪɭɬɶɹ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ 

ɜɨɪɨɯɚ ɧɚ ɭɪɨɜɧɢ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ. Ɍɚɤ ɤɚɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 

ɩɪɭɬɶɹ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɬɪɢ ɪɹɞɚ ɩɚɪɚɥɥɟɥɶɧɨ ɫɤɚɬɧɨɣ 

ɩɥɨɫɤɨɫɬɢ, ɩɪɢɱɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɭɬɶɹɦɢ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɨɟ, ɱɬɨɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɟ ɪɚɡɞɟɥɟɧɢɟ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚ ɱɟɬɵɪɟ ɮɪɚɤɰɢɢ ɩɪɢ 

ɟɝɨ ɞɜɢɠɟɧɢɢ ɜ ɡɚɝɪɭɡɨɱɧɨɦ ɛɭɧɤɟɪɟ, ɚ ɡɧɚɱɢɬ, ɤɪɭɩɧɵɟ ɫɨɥɨɦɢɫɬɵɟ ɩɪɢɦɟɫɢ 

ɩɨɩɚɞɭɬ ɜ ɜɟɪɯɧɟɸ ɱɚɫɬɶ ɡɟɪɧɨɜɨɝɨ ɩɨɬɨɤɚ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɛɥɟɝɱɚɟɬ 

ɜɵɧɨɫ ɩɪɢɦɟɫɟɣ ɜ ɩɚɬɪɭɛɨɤ ɨɬɯɨɞɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɛɢɬɢɟ 

ɩɨɱɜɟɧɧɵɯ ɤɨɦɨɱɤɨɜ ɡɚ ɫɱɟɬ ɭɞɚɪɚ ɨɛ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɩɪɭɬɶɹ. 

Ⱥɧɚɥɢɡ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɩɪɢɦɟɧɟɧɢɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɧɟɦ ɩɪɭɬɤɨɜɵɦɢ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɹɦɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɡɟɪɧɚ ɨɬ 

ɥɟɝɤɢɯ ɢ ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ, ɩɪɢ ɷɬɨɦ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ ɩɨɡɜɨɥɹɸɬ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ ɩɪɭɬɤɨɜɵɦɢ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɹɦɢ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɟɩɚɪɚɬɨɪɚɯ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ 
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ɭɜɟɥɢɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɨɬ ɥɟɝɤɢɯ ɢ ɫɨɥɨɦɢɫɬɵɯ ɩɪɢɦɟɫɟɣ ɨɬ 

ɞɪɭɝɢɯ ɢɡɜɟɫɬɧɵɯ ɦɚɲɢɧ ɬɚɤɨɝɨ ɬɢɩɚ, ɢɦɟɟɬ ɜɟɫɶɦɚ ɧɟɩɥɨɯɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɢɦɟɟɬ ɧɢɡɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɷɮɮɟɤɬɢɜɧɚ 

ɜ ɪɚɛɨɬɟ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɞɪɭɝɢɦɢ ɦɚɲɢɧɚɦɢ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 

ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ ɧɚɦɢ ɛɵɥɚ ɫɨɛɪɚɧɚ 

ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɜɥɚɠɧɨɫɬɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 8% ɟɝɨ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɧɢɦɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 16% ɟɝɨ ɤɪɢɬɢɱɟɫɤɚɹ 

ɫɤɨɪɨɫɬɶ ɩɪɢɧɢɦɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ 

ɞɢɚɩɚɡɨɧɟ ɜɥɚɠɧɨɫɬɢ ɨɬ 8% ɞɨ 16%. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɧɚɦɢ ɛɵɥ ɫɨɛɪɚɧ 

ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ ɫ ɩɪɭɬɤɨɜɵɦɢ ɪɚɡɞɟɥɢɬɟɥɹɦɢ ɢ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 

ɥɚɛɨɪɚɬɨɪɧɵɣ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ Ɉɉɋ-2.  Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 8% ɟɝɨ 

ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɧɢɦɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɢ ɜɥɚɠɧɨɫɬɢ 

ɤɨɦɩɨɧɟɧɬɨɜ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 16% ɟɝɨ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢɧɢɦɚɟɬ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɜɥɚɠɧɨɫɬɢ ɨɬ 

8% ɞɨ 16%. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɱɢɫɬɤɢ ɡɟɪɧɨɜɨɣ ɫɦɟɫɢ ɨɬ ɫɨɥɨɦɢɫɬɵɯ ɢ ɥɟɝɤɢɯ ɩɪɢɦɟɫɟɣ ɜ 

ɩɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɟɣ ɤɨɥɨɧɤɟ Ɉɉɋ-2 ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɧɟɦ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɩɪɭɬɶɹɦɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɜ 

ɫɪɟɞɧɟɦ ɧɚ 15,33 % ɩɪɢ ɷɬɨɦ ɧɟ ɭɜɟɥɢɱɢɜɚɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ. 
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https://agroserver.ru/b/aspiratsionnaya-kolonka-pkk-323061.htm (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 

12.02.2019) 

9. ɉɚɬɟɧɬ ɊɎ 2223829; «ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɫɟɩɚɪɚɬɨɪ»; ɉɭɛɥɢɤɚɰɢɹ ɩɚɬɟɧɬɚ 

20.02.2004. Ⱥɜɬɨɪɵ: ɋɚɢɬɨɜ ȼ.ȿ., Ȼɭɪɤɨɜ Ⱥ.ɂ., Ƚɚɬɚɭɥɥɢɧ Ɋ.Ƚ. 

ɉɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ: ȼɹɬɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ 

ɚɤɚɞɟɦɢɹ. Ɇɢɧɢɫɬɟɪɫɬɜɨ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ "ȼɹɬɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɚɤɚɞɟɦɢɹ" (ɎȽȻɈɍ ȼɉɈ ȼȽɋɏȺ) (RU). 

10. «Ɋɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɰɟɧɬɪ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 

ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, ɦɟɬɪɨɥɨɝɢɢ ɢ ɨɰɟɧɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ» ɎȽɍɉ 

«ɋɌȺɇȾȺɊɌɂɇɎɈɊɆ» : Ʉɚɬɚɥɨɝ ȽɈɋɌ, ȽɈɋɌ Ɋ – ɧɚɰɢɨɧɚɥɶɧɵɟ ɫɬɚɧɞɚɪɬɵ 

ɊɎ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. URL: 

http://www.gostinfo.ru/catalog/Details/?id=6256496 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 20.06.2019) 

11. ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɪɬɚɥ «GEOLIKE.RU» : Ɉɱɢɫɬɤɚ ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 

Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. URL: http://geolike.ru/page/gl_867.htm  (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 

21.06.2019) 

12.ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ «Ʉɢɛɟɪɥɟɧɢɧɤɚ» : Ɍɟɤɫɬ ɧɚɭɱɧɨɣ 

ɫɬɚɬɶɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ «ɋɟɥɶɫɤɨɟ ɢ ɥɟɫɧɨɟ ɯɨɡɹɣɫɬɜɨ» : ɉɚɪɭɫɧɵɣ 

ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ ɡɟɪɧɨɜɨɝɨ 

ɜɨɪɨɯɚ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. URL: https://cyberleninka.ru/article/v/parusnyy-

klassifikator-dlya-opredeleniya-kriticheskoy-skorosti-chastits-zernovogo-voroha 

(ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 22.06.2019) 

https://agroserver.ru/b/vozdushno-reshetnyy-separator-vrs-60-915191.htm
https://agroserver.ru/b/aspiratsionnaya-kolonka-pkk-323061.htm
http://www.gostinfo.ru/catalog/Details/?id=6256496
http://geolike.ru/page/gl_867.htm
https://cyberleninka.ru/article/v/parusnyy-klassifikator-dlya-opredeleniya-kriticheskoy-skorosti-chastits-zernovogo-voroha
https://cyberleninka.ru/article/v/parusnyy-klassifikator-dlya-opredeleniya-kriticheskoy-skorosti-chastits-zernovogo-voroha
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13.ɋɵɱɭɝɨɜ ɇ.ɉ. Ɍɪɚɧɫɩɨɪɬɧɨ-ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɚɷɪɨɠɟɥɨɛɚ / ɇ.ɉ. 

ɋɵɱɭɝɨɜ. – Ʉɢɪɨɜ: ȼɹɬɫɤɚɹ ȽɋɏȺ, 2010. – 264 ɫ. 2.ɇɭɪɭɥɥɢɧɗ.Ƚ. 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ / ɗ.Ƚ. ɇɭɪɭɥɥɢɧ. – Ʉɚɡɚɧɶ, 2011. – 120 ɫ.  

14.ɇɭɪɭɥɥɢɧ ɗ.Ƚ. ɂɧɧɨɜɚɰɢɢ ɜ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɚ ɢ ɫɟɦɹɧ 

/ ɗ.Ƚ. ɇɭɪɭɥɥɢɧ, ɘ.ȼ. ȿɪɨɜ ɢ ɞɪ. – Ʉɚɡɚɧɶ: ɋɥɨɜɨ, 2009. – 104 ɫ. 4. Ɉɤɧɢɧ ȿ.ɋ.  

15. Ɇɚɲɢɧɵ ɞɥɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ / ȿ.ɋ. Ɉɤɧɢɧ, ɂ.ȼ. 

Ƚɨɪɛɚɱɟɜ ɢ ɞɪ. – Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1987. – 238 ɫ. 

16. Ɇɚɲɢɧɵ ɞɥɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ / Ȼ.ɋ.Ɉɤɧɢɧ, 

ɂ.ȼ.Ƚɨɪɛɚɱɟɜ, Ⱥ.Ⱥ.Ɍɟɪɟɯɢɧ, ȼ.Ɇ. ɋɨɥɨɜɶɟɜ. – Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1987. – 238 

ɫ. 

17. Ɂɢɝɚɧɲɢɧ Ȼ.Ƚ., ȼɚɥɢɟɜ Ⱥ.Ɋ., ɏɚɦɢɞɭɥɥɢɧ ɇ.ɇ. ɇɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɵ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ȺɉɄ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɟɝɨ ɪɚɡɜɢɬɢɹ // ȼɟɫɬɧɢɤ 

Ʉɚɡɚɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɝɪɚɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 2008. Ɍ. 3. № 2 (8). ɋ. 

148-152. 

18. ɇɭɪɭɥɥɢɧ ɗ.Ƚ. ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ (ɤɨɧɫɩɟɤɬɵ ɥɟɤɰɢɣ ɢ 

ɨɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ): ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɗ. Ƚ. ɇɭɪɭɥɥɢɧ. – Ʉɚɡɚɧɶ: Ʉɚɡɚɧɫɤɢɣ 

ȽȺɍ, 2014. – 132 ɫ. 

19. Ʉɥɟɧɢɧ ɇ.ɂ., ȿɝɨɪɨɜ ȼ. Ƚ. ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɦɟɥɢɨɪɚɬɢɜɧɵɟ 

ɦɚɲɢɧɵ. - Ɇ.: Ʉɨɥɨɫɋ, 2003. 

20. Ʉɚɪɩɟɧɤɨ Ⱥ. ɇ., ɏɚɥɚɧɫɤɢɣ ȼ.Ɇ. "ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɚɲɢɧɵ". 

Ɇ.: ȼɈ Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1989, ɫ. 290-291 

21. Ɍɪɭɛɢɥɢɧ ȿ.ɂ. Ɏɟɞɨɪɟɧɤɨ ɇ.Ɏ. Ɍɥɢɲɟɜ Ⱥ.ɂ. Ɇɟɯɚɧɢɡɚɰɢɹ 

ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɢ ɫɟɦɹɧ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ʉɪɚɫɧɨɞɚɪ: 

ɄɭɛȽȺɍ, 2009. – 96 ɫ 

22. Ɇɚɲɢɧɵ ɞɥɹ ɩɨɫɥɟɭɛɨɪɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ / Ȼ.ɋ.Ɉɤɧɢɧ, 

ɂ.ȼ.Ƚɨɪɛɚɱɟɜ, Ⱥ.Ⱥ.Ɍɟɪɟɯɢɧ, ȼ.Ɇ. ɋɨɥɨɜɶɟɜ. – Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1987. – 238 

ɫ. 

23. Ⱥɪɬɨɛɨɥɟɜɫɤɢɣ ɂ.ɂ. Ɇɟɯɚɧɢɡɦɵ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɟ. T.1. Ɇ.: 

ɇɚɭɤɚ, 1979. - ɫ. 327. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ 

ɉɊɂɅɈɀȿɇɂȿ 1 

 

23 ɨɤɬɹɛɪɹ 2019ɝ 

 

ɈɉɊȿȾȿɅȿɇɂȿ ȼɅȺɀɇɈɋɌɂ 

 

Ʉɭɥɶɬɭɪɚ     

ɋɨɪɬ             

Ɇɟɬɨɞɢɤɚ    Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɨɦ ɜɵɫɭɲɢɜɚɧɢɟ 

ɧɚɜɟɫɨɤ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɛɨɪɵ, ɢɧɫɬɪɭɦɟɧɬɵ ɒɤɚɮ ɫɭɲɢɥɶɧɵɣ 

ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɣ ɒɋɋ- 80ɉ, ɜɟɫɵ ɷɥɟɤɬɪɨɧɧɵɟ ȼɄ- 600.1 ɬɟɪɦɨɦɟɬɪ ɌɉɄ-Ɇ. 

Ⱦɪɭɝɚɹ 

ɢɧɮɨɪɦɚɰɢɹИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 

 

Ɍɚɛɥɢɰɚ 9. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ. 

 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɡɟɪɧɚ ɞɨ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɡɟɪɧɚ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 
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ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

100 19,85 24,85 24,45 8 

8,1 

041 21,30 26,30 25,90 8 

088 19,90 24,90 24,48 8,4 

017 19,94 24,94 24,53 8,2 

035 19,98 24,98 24,58 8 

 

Ɍɚɛɥɢɰɚ 10. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɡɟɪɧɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɡɟɪɧɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 

100 19,85 24,85 24,35 10 

10 

041 21,30 26,30 25,79 10,3 

088 19,90 24,90 24,42 9,9 

017 19,94 24,94 24,44 10 

035 19,98 24,98 24,47 10,1 

 

Ɍɚɛɥɢɰɚ 11. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ. 
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ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɡɟɪɧɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɡɟɪɧɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 

100 19,85 24,85 24,25 12 

12 

041 21,30 26,30 25,69 12,2 

088 19,90 24,90 24,29 12,1 

017 19,94 24,94 24,34 12 

035 19,98 24,98 24,37 11,9 

 

Ɍɚɛɥɢɰɚ 12. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɡɟɪɧɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɡɟɪɧɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 

100 19,85 24,85 24,15 14 14 
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041 21,30 26,30 25,59 14,2 

088 19,90 24,90 24,19 14,1 

017 19,94 24,94 24,24 14 

035 19,98 24,98 24,39 13,9 

 

Ɍɚɛɥɢɰɚ 13. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɡɟɪɧɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɡɟɪɧɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 

100 19,85 24,85 24,05 16 

16,1 

041 21,30 26,30 25,49 16,2 

088 19,90 24,90 24,09 16,1 

017 19,94 24,94 24,12 16,4 

035 19,98 24,98 24,09 16 

 

Ɍɚɛɥɢɰɚ 14. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɨɥɨɦɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 
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ɤɪɵɲɤɨɣ

- ɚ, ɝ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɡɟɪɧɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɡɟɪɧɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

100 19,85 24,85 24,46 7,8 

8,1 

041 21,30 26,30 25,89 8,1 

088 19,90 24,90 24,41 8,2 

017 19,94 24,94 24,52 8,3 

035 19,98 24,98 24,58 8 

 

Ɍɚɛɥɢɰɚ 15. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɨɥɨɦɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ ɫ 

ɤɪɵɲɤɨɣ- 

ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɣ 

ɫɨɥɨɦɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨ

ɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨ

ɬɨɣ 

ɫɨɥɨɦɵ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜ

ɚɧɢɹ- ɫ, 

ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 

100 19,85 24,85 24,34 10,2 

10 041 21,30 26,30 25,83 9,7 

088 19,90 24,90 24,41 10 
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017 19,94 24,94 24,43 10,1 

035 19,98 24,98 24,48 10 

 

Ɍɚɛɥɢɰɚ 16. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɨɥɨɦɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɣ 

ɫɨɥɨɦɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɣ ɫɨɥɨɦɵ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧɨɫ

ɬɶ wɫɪ, % 

100 19,85 24,85 24,23 12,4 

12,2 

041 21,30 26,30 25,69 12,1 

088 19,90 24,90 24,21 12,1 

017 19,94 24,94 24,32 12,4 

035 19,98 24,98 24,38 12 

 

Ɍɚɛɥɢɰɚ 17. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɨɥɨɦɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ ɫ 

ɤɪɵɲɤɨɣ- 

ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɣ 

ɫɨɥɨɦɵ ɞɨ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɣ 

ɫɨɥɨɦɵ 

ɩɨɫɥɟ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠɧ

ɨɫɬɶ 

wɫɪ, % 
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ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɜ, ɝ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɫ, ɝ 

100 19,85 24,85 24,14 14,3 

14,2 

041 21,30 26,30 25,59 14,1 

088 19,90 24,90 24,21 14 

017 19,94 24,94 24,22 14,4 

035 19,98 24,98 24,28 14 

 

Ɍɚɛɥɢɰɚ 18. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɨɥɨɦɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ, 

№ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ 

ɤɪɵɲɤɨɣ- 

ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɣ 

ɫɨɥɨɦɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢɹ- 

ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɣ 

ɫɨɥɨɦɵ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧɢɹ- 

ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠ-

ɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,04 16,2 

16,3 

041 21,30 26,30 25,49 16,1 

088 19,90 24,90 24,11 16,5 

017 19,94 24,94 24,13 16,4 

035 19,98 24,98 24,17 16,1 

 

Ɍɚɛɥɢɰɚ 19. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɨɜɫɸɝɚ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ, 

№ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ 

Ɇɚɫɫɚ ɛɸɤɫɚ 

ɫ ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

Ɇɚɫɫɚ ɛɸɤɫɚ 

ɫ ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

ɋɪɟɞ-

ɧɹɹ 

ɜɥɚɠ-
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ɤɪɵɲɤɨɣ- 

ɚ, ɝ 

ɨɜɫɸɝɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢɹ- 

ɜ, ɝ 

ɨɜɫɸɝɚ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧɢɹ- 

ɫ, ɝ 

w, % ɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,44 8,2 

8,1 

041 21,30 26,30 25,89 8,1 

088 19,90 24,90 24,50 8 

017 19,94 24,94 24,52 8,4 

035 19,98 24,98 24,57 7,9 

 

Ɍɚɛɥɢɰɚ 20. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɨɜɫɸɝɚ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɨɜɫɸɝɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɨɜɫɸɝɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,34 10,2 

10 

041 21,30 26,30 25,80 10 

088 19,90 24,90 24,40 10 

017 19,94 24,94 24,42 10,1 

035 19,98 24,98 24,47 10,1 
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Ɍɚɛɥɢɰɚ 21.Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɨɜɫɸɝɚ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɨɜɫɸɝɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɨɜɫɸɝɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,24 12,2 

12,1 

041 21,30 26,30 25,70 12,1 

088 19,90 24,90 24,32 12 

017 19,94 24,94 24,30 12,1 

035 19,98 24,98 24,34 12,1 

 

Ɍɚɛɥɢɰɚ 22. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɨɜɫɸɝɚ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɨɜɫɸɝɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɨɜɫɸɝɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ wɫɪ, 

% 

100 19,85 24,85 24,15 14 14,1 
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041 21,30 26,30 25,58 14,1 

088 19,90 24,90 24,20 14 

017 19,94 24,94 24,24 14,1 

035 19,98 24,98 24,29 14,2 

 

Ɍɚɛɥɢɰɚ 23. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɨɜɫɸɝɚ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤ ɫ 

ɤɪɵɲɤɨ

ɣ- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɨɜɫɸɝɚ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɨɜɫɸɝɚ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ
w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ wɫɪ, 

% 

100 19,85 24,85 24,04 16,2 

16,1 

041 21,30 26,30 25,50 16 

088 19,90 24,90 24,11 15,8 

017 19,94 24,94 24,13 16,1 

035 19,98 24,98 24,17 16,2 

 

Ɍɚɛɥɢɰɚ 24. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ wɫɪ, 

% 
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ɤɪɵɲɤɨɣ

- ɚ, ɝ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧ

ɨɝɨ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɜ, ɝ 

ɪɚɡɦɨɥɨɬɨɝ

ɨ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧ

ɧɨɝɨ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɫ, ɝ 

100 19,85 24,85 24,44 8,2 

8,1 

041 21,30 26,30 25,90 8 

088 19,90 24,90 24,51 7,8 

017 19,94 24,94 24,53 8,1 

035 19,98 24,98 24,57 8,2 

 

Ɍɚɛɥɢɰɚ 25. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧ

ɨɝɨ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧ

ɧɨɝɨ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ wɫɪ, 

% 

100 19,85 24,85 24,34 10,1 

10,2 
041 21,30 26,30 25,80 10 

088 19,90 24,90 24,31 9,8 

017 19,94 24,94 24,43 10,1 
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035 19,98 24,98 24,55 10,1 

 

Ɍɚɛɥɢɰɚ 26. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧ

ɨɝɨ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧ

ɧɨɝɨ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,24 12,1 

12 

041 21,30 26,30 25,69 12.1 

088 19,90 24,90 24,42 11,8 

017 19,94 24,94 24,33 12,1 

035 19,98 24,98 24,48 12 

 

Ɍɚɛɥɢɰɚ 27. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 
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ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧ

ɨɝɨ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢ

ɹ- ɜ, ɝ 

ɝɨ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧ

ɧɨɝɨ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

100 19,85 24,85 24,15 14 

14 

041 21,30 26,30 25,58 14.1 

088 19,90 24,90 24,27 13,9 

017 19,94 24,94 24,22 14,1 

035 19,98 24,98 24,28 14 

 

Ɍɚɛɥɢɰɚ 28. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧɨɝɨ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝ

ɨ 

ɫɬɚɤɚɧ

ɱɢɤɚ, 

№ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝ

ɨ 

ɫɬɚɤɚɧɱ

ɢɤɚ ɫ 

ɤɪɵɲɤ

ɨɣ- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧɨ

ɝɨ ɞɨ 

ɜɵɫɭɲɢɜɚɧɢɹ

- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ ɫ 

ɤɪɵɲɤɨɣ ɢ 

ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɫɢɧɹɤɚ 

ɨɛɵɤɧɨɜɟɧɧɨ

ɝɨ ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚɧɢɹ

- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ
w, % 

ɋɪɟɞɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,05 16 

16 

041 21,30 26,30 25,48 16.1 

088 19,90 24,90 24,13 15,9 

017 19,94 24,94 24,12 16,1 

035 19,98 24,98 24,18 16 
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Ɍɚɛɥɢɰɚ 29. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ 

ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɞɪɨɛɥɟɧɧɨɝ

ɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ 

ɞɪɨɛɥɟɧɧɨ

ɝɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,48 8,1 

8,1 

041 21,30 26,30 25,88 8.4 

088 19,90 24,90 24,53 7,9 

017 19,94 24,94 24,57 7,9 

035 19,98 24,98 24,54 8,2 

 

 

Ɍɚɛɥɢɰɚ 30. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ 

ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 
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ɤɪɵɲɤɨɣ

- ɚ, ɝ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɞɪɨɛɥɟɧɧɨɝ

ɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ 

ɞɪɨɛɥɟɧɧɨ

ɝɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

100 19,85 24,85 24,33 10,2 

10,2 

041 21,30 26,30 25,77 10,4 

088 19,90 24,90 24,42 9,9 

017 19,94 24,94 24,46 10,4 

035 19,98 24,98 24,51 10,3 

 

Ɍɚɛɥɢɰɚ 31. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ 

ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɞɪɨɛɥɟɧɧɨɝ

ɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ 

ɞɪɨɛɥɟɧɧɨ

ɝɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ 

ɩɨɫɥɟ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 



93 

 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

100 19,85 24,85 24,24 12,2 

12,2 

041 21,30 26,30 25,68 12,4 

088 19,90 24,90 24,31 11,9 

017 19,94 24,94 24,33 12,4 

035 19,98 24,98 24,36 12,3 

 

Ɍɚɛɥɢɰɚ 32. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ 

ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɞɪɨɛɥɟɧɧɨɝ

ɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ 

ɞɪɨɛɥɟɧɧɨ

ɝɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,15 14 

14,3 

041 21,30 26,30 25,58 14,4 

088 19,90 24,90 24,19 14,2 

017 19,94 24,94 24,22 14,4 

035 19,98 24,98 24,26 14,3 
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Ɍɚɛɥɢɰɚ 33. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɚɠɧɨɫɬɢ 

ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ ɩɲɟɧɢɰɵ. 

ɇɨɦɟɪ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤ

ɚ, № 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢ

ɤɚ ɫ 

ɤɪɵɲɤɨɣ

- ɚ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨɝɨ 

ɞɪɨɛɥɟɧɧɨɝ

ɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ ɞɨ 

ɜɵɫɭɲɢɜɚɧ

ɢɹ- ɜ, ɝ 

Ɇɚɫɫɚ 

ɜɟɫɨɜɨɝɨ 

ɫɬɚɤɚɧɱɢɤɚ 

ɫ ɤɪɵɲɤɨɣ 

ɢ ɧɚɜɟɫɤɨɣ 

ɪɚɡɦɨɥɨɬɨ

ɝɨ 

ɞɪɨɛɥɟɧɧɨ

ɝɨ ɡɟɪɧɚ 

ɩɲɟɧɢɰɵ 

ɩɨɫɥɟ 

ɜɵɫɭɲɢɜɚ

ɧɢɹ- ɫ, ɝ 

ȼɥɚɠɧɨɫɬɶ ݓ= ሺܾ − ܿሻ ∙ ͳͲͲܾ − ܽ  

w, % 

ɋɪɟɞ-ɧɹɹ 

ɜɥɚɠɧɨɫɬɶ 

wɫɪ, % 

100 19,85 24,85 24,05 16 

16,3 041 21,30 26,30 25,48 16,2 

088 19,90 24,90 24,08 16,2 

 

Ɂɚɜɢɫɢɦɨɫɬɢ ɜɥɢɹɧɢɹ ɜɥɚɠɧɨɫɬɢ ɧɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ 

ɡɟɪɧɨɜɨɝɨ ɜɨɪɨɯɚ 
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Ɋɢɫɭɧɨɤ 1. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɡɟɪɧɚ ɩɲɟɧɢɰɵ 

 

 

 

 
 

Ɋɢɫɭɧɨɤ 2. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɱɚɫɬɢɰ ɫɨɥɨɦɵ 
ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɡɟɪɧɨɜɨɦ ɜɨɪɨɯɟ 
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Ɋɢɫɭɧɨɤ 3.  ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɫɟɦɹɧ ɨɜɫɸɝɚ 

 

 
 

Ɋɢɫɭɧɨɤ 4. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɫɟɦɹɧ ɫɢɧɹɤɚ 
ɨɛɵɤɧɨɜɟɧɧɨɝɨ 
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Ɋɢɫɭɧɨɤ 5. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɞɪɨɛɥɟɧɧɨɝɨ ɢ 
ɬɪɚɜɦɢɪɨɜɚɧɧɨɝɨ ɡɟɪɧɚ 

 

 
 

Ɋɢɫɭɧɨɤ 6. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ ɡɟɪɧɚ 
ɩɲɟɧɢɰɵ 
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Ɋɢɫɭɧɨɤ 7. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ ɧɚ ɱɚɫɬɢɰɵ 
ɫɨɥɨɦɵ ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɡɟɪɧɨɜɨɦ ɜɨɪɨɯɟ 

 

 

 

Ɋɢɫɭɧɨɤ 8. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ ɧɚ ɡɟɪɧɚ 
ɫɟɦɟɧɚ ɨɜɫɸɝɚ 
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Ɋɢɫɭɧɨɤ 9. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ ɫɟɦɹɧ 
ɫɢɧɹɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ 

 

 
 

Ɋɢɫɭɧɨɤ 10. ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɚɪɭɫɧɨɫɬɢ 
ɬɪɚɜɦɢɪɨɜɚɧɧɨɝɨ ɢ ɞɪɨɛɥɟɧɧɨɝɨ ɡɟɪɧɚ. 

 
 

 


