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ВВЕДЕНИЕ 

Приготовление кормов – один из важнейших 

технологических процессов в животноводстве. Основной 

операцией в кормопроизводстве является измельчение 

компонентов кормовой смеси. На ее долю приходится 

50…70% от всей расходуемой энергии.  

Эффективное измельчение кормов – важнейшее условие 

правильного кормления животных. Кормовая смесь, 

соответствующая зоотехническим требованиям, обладает 

лучшей усвояемостью и позволяет рационально 

использовать кормовое сырье. 

Проблема эффективного измельчения зерна все еще 

остается насущной, здесь речь идет о качестве корма, об 

эффективности его использования, что определяется 

требованиями животноводства. Пока еще велик расход 

кормов и низка продуктивность скота и птицы. 

Одним из перспективных направлений в создании 

измельчителей зерна является разработка и модернизация 

молотковых дробилок. Вальцевые, пальцевые и другие виды 

дробилок для зерна, обладают большой энергоемкостью, 

металлоемкостью и большими габаритными размерами. Для 

оснащения небольших хозяйств данные машины не подходят 



из-за большой производительности и выше указанных 

свойств. 

Поэтому выпускная квалификационная работа посвящена совершенствованию 

средств механизации приготовления кормов для хозяйств малой и средней мощности. 

 

 

 



1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

1.1 Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɥɨɬɤɨɜɵɯ ɞɪɨɛɢɥɨɤ  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɡɪɚɛɨɬɚɧɵ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɦɚɲɢɧ ɞɥɹ 

ɞɪɨɛɥɟɧɢɹ ɢ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɤɚɤ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɮɨɪɦɚ ɦɨɥɨɬɤɨɜ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɢ ɬ.ɞ. ȼ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɱɢɬɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɪɚɫɫɦɨɬɪɟɬɶ ɢɯ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. 

Ɂɚɫɥɭɠɢɜɚɟɬ ɜɧɢɦɚɧɢɹ ɞɪɨɛɢɥɤɚ ɤɨɪɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 

Ɋɢɫɭɧɨɤ 1.1 - Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ ɩɨ ɩɚɬɟɧɬɭ ɊɎ №2215400  

Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ 1, ɧɚ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɨɩɨɪɚɯ ɤɨɬɨɪɨɝɨ 

ɭɫɬɚɧɨɜɥɟɧ ɜɚɥ ɪɨɬɨɪɚ 2 ɢ ɩɥɚɧɲɚɣɛɚ 3. ɇɚ ɩɥɚɧɲɚɣɛɟ ɡɚɤɪɟɩɥɟɧɚ ɨɛɟɱɚɣɤɚ 4, 

ɡɚɤɪɵɬɚɹ ɫɜɟɪɯɭ ɤɪɵɲɤɨɣ 5. ȼɦɟɫɬɟ ɨɧɢ (ɨɛɟɱɚɣɤɚ 4, ɩɥɚɧɲɚɣɛɚ 3 ɢ ɤɪɵɲɤɚ 5) 

ɨɛɪɚɡɭɸɬ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ. ɇɚ ɤɨɧɰɟ ɜɚɥɚ ɪɨɬɨɪɚ 2 ɡɚɤɪɟɩɥɟɧ ɫɦɟɧɧɵɣ ɪɚɛɨɱɢɣ 

ɨɪɝɚɧ ɞɪɨɛɢɥɤɢ 6. ȼ ɨɛɟɱɚɣɤɟ 4 ɬɚɤɠɟ ɜɵɪɟɡɚɧɵ ɫɟɝɦɟɧɬɵ, ɡɚɦɟɧɟɧɧɵɟ ɧɚ 

ɪɟɲɟɬɧɵɟ ɜɫɬɚɜɤɢ 7. ɉɨɥɭɱɟɧɧɵɣ ɩɪɨɞɭɤɬ ɫ ɩɨɦɨɳɶɸ ɜɵɝɪɭɡɧɵɯ ɩɚɬɪɭɛɤɨɜ 8 

ɜɵɜɨɞɢɬɫɹ ɢɡ ɞɪɨɛɢɥɤɢ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɑɟɪɟɡ 

ɨɬɜɟɪɫɬɢɟ ɜ ɤɪɵɲɤɟ 5 ɩɪɨɞɭɤɬ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ ɞɪɨɛɢɥɤɢ. ɉɨɞ 

ɞɟɣɫɬɜɢɟɦ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɪɨɞɭɤɬ ɢɡɦɟɥɶɱɚɟɬɫɹ. Ⱦɨɫɬɢɝɧɭɜ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɤɪɭɩɧɨɫɬɢ, ɢɡɦɟɥɶɱɟɧɧɵɣ ɩɪɨɞɭɤɬ ɩɨɤɢɞɚɟɬ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 

ɪɟɲɟɬɧɵɯ ɜɫɬɚɜɨɤ, ɚ ɬɚɤ ɤɚɤ ɪɟɲɟɬɧɵɟ ɜɫɬɚɜɤɢ ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɣ ɞɢɚɦɟɬɪ 



ɨɬɜɟɪɫɬɢɣ, ɩɨɥɭɱɚɟɬɫɹ ɩɪɨɞɭɤɬ ɪɚɡɥɢɱɧɨɣ ɤɪɭɩɧɨɫɬɢ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɟɝɨ 

ɩɟɪɟɢɡɦɟɥɶɱɟɧɢɟ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɞɪɨɛɢɥɤɚ ɤɨɪɦɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɪɨɰɟɫɫɚ ɢɡɦɟɥɶɱɟɧɢɹ, ɩɨɥɭɱɚɬɶ ɩɪɨɞɭɤɬ ɪɚɡɥɢɱɧɨɣ ɤɪɭɩɧɨɫɬɢ ɡɚ ɨɞɢɧ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ, ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɟɪɟɢɡɦɟɥɶɱɟɧɢɟ ɩɪɨɞɭɤɬɚ. 

Ⱦɥɹ ɦɧɨɝɨɞɢɚɩɚɡɨɧɧɨɝɨ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɟɡ 

ɨɫɬɚɧɨɜɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɪɨɛɢɥɤɚ ɫɥɟɞɭɸɳɚɹ 

ɞɪɨɛɢɥɤɚ (ɪɢɫɭɧɨɤ 1.2). 

 

ɚ) 

 

ɛ) 

 

ɜ) 

ɚ – ɨɛɳɢɣ ɜɢɞ, ɛ – ɪɚɡɪɟɡ Ⱥ-Ⱥ ɞɪɨɛɢɥɤɢ, ɜ – ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

ɰɢɥɢɧɞɪɚ ɫ ɤɥɢɧɨɜɢɞɧɵɦɢ ɳɟɥɹɦɢ. 

Ɋɢɫɭɧɨɤ 1.2 - Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ ɩɨ ɩɚɬɟɧɬɭ ɊɎ № 2334556 

Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ 1, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɫɨɟɞɢɧɟɧɵ 

ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 2, ɡɚɦɤɧɭɬɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ 3 ɢ 4, ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ 

5. ȼ ɤɨɪɩɭɫɟ 1 ɪɚɫɩɨɥɨɠɟɧɚ ɤɚɦɟɪɚ 6 ɢɡɦɟɥɶɱɟɧɢɹ ɫ ɪɨɬɨɪɨɦ 7, ɡɚɝɪɭɡɨɱɧɵɦ 8 



ɢ ɪɚɡɝɪɭɡɨɱɧɵɦɢ 9 ɨɤɧɚɦɢ. ȼɧɭɬɪɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 5 

ɧɚɯɨɞɢɬɫɹ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɣ ɰɢɥɢɧɞɪ 10, 

ɫɟɩɚɪɢɪɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɥɢɧɨɜɢɞɧɵɯ ɳɟɥɟɣ 11, 

ɪɚɫɲɢɪɹɸɳɢɯɫɹ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. 

ɋɚɦ ɰɢɥɢɧɞɪ 10 ɫɨɟɞɢɧɟɧ ɩɨ ɬɨɪɰɚɦ ɠɟɫɬɤɨ ɫ ɤɨɥɶɰɚɦɢ 12, ɤɨɬɨɪɵɟ 

ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɲɬɚɧɝɚɦɢ 13, ɩɪɢɱɟɦ ɲɬɚɧɝɢ 13 ɭɫɬɚɧɨɜɥɟɧɵ ɫ 

ɡɚɡɨɪɨɦ ɫ ɰɢɥɢɧɞɪɨɦ 10 ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ ɜɵɯɨɞɚ ɩɪɨɯɨɞɨɜɵɯ ɮɪɚɤɰɢɣ ɱɟɪɟɡ 

ɤɥɢɧɨɜɢɞɧɵɟ ɳɟɥɢ 11. 

ɇɚ ɲɬɚɧɝɚɯ 13 ɧɚɜɢɬɚ ɜɢɧɬɨɜɚɹ ɫɩɢɪɚɥɶ 14, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɩɪɨɯɨɞɨɜɵɯ ɮɪɚɤɰɢɣ ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ 5. Ⱦɥɹ 

ɜɨɡɦɨɠɧɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɰɢɥɢɧɞɪɚ 10 ɫɨɟɞɢɧɟɧɚ 

ɠɟɫɬɤɨ ɫɨ ɫɬɭɩɢɰɚɦ 15, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɟɞɢɧɟɧɵ ɫ ɩɪɢɜɨɞɧɵɦ 

ɜɚɥɨɦ 16. ȼ ɧɚɱɚɥɟ, ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ 5 ɫɧɚɛɠɟɧɚ ɩɪɢɟɦɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 17, ɤɨɬɨɪɨɟ 

ɫɨɨɛɳɚɟɬɫɹ ɫ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 3 ɞɪɨɛɢɥɤɢ. ɉɟɪɮɨɪɢɪɨɜɚɧɧɵɣ ɰɢɥɢɧɞɪ 10 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ 5 ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢɥɢ ɩɨɞ ɭɝɥɨɦ ɞɨ 

15° ɤ ɝɨɪɢɡɨɧɬɚɥɢ. ɉɪɢ ɷɬɨɦ ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ 5 ɨɛɪɚɡɭɟɬɫɹ ɩɨɥɨɫɬɶ 18 

ɜɧɭɬɪɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɰɢɥɢɧɞɪɚ ɢ ɩɨɥɨɫɬɶ 19 ɜɨɤɪɭɝ ɧɟɝɨ. ɇɢɠɧɹɹ ɱɚɫɬɶ 

ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 5 ɱɟɪɟɡ ɩɪɨɞɨɥɶɧɭɸ ɳɟɥɶ 20 ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɛɭɧɤɟɪɨɦ 

21 ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɟɞɢɧɟɧ ɫ ɰɢɤɥɨɧɨɦ 22. 

ɉɪɨɞɨɥɶɧɚɹ ɳɟɥɶ ɤɚɦɟɪɵ 5 ɫɧɚɛɠɟɧɚ ɡɚɞɜɢɠɤɨɣ 23, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɨɜɟɪɲɚɬɶ 

ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɬɹɝɢ 24, ɬɟɦ ɫɚɦɵɦ 

ɪɟɝɭɥɢɪɭɹ ɞɥɢɧɭ ɳɟɥɢ. ɉɨɥɨɫɬɶ 18 ɫɨɟɞɢɧɟɧɚ ɜ ɧɚɱɚɥɟ ɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ ɫ 

ɩɪɢɟɦɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 17, ɜ ɤɨɧɰɟ ɱɟɪɟɡ ɜɵɯɨɞɧɨɟ ɨɤɧɨ 25 ɫ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 

4. ɉɨɥɨɫɬɶ 19 ɫɨɟɞɢɧɟɧɚ ɜɵɯɨɞɧɵɦ ɨɤɧɨɦ 26 ɫ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 4, ɚ ɩɪɨɞɨɥɶɧɨɣ 

ɳɟɥɶɸ 20 ɫ ɛɭɧɤɟɪɨɦ 21. 

Ⱦɪɨɛɢɥɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɜɪɚɳɟɧɢɢ 

ɪɨɬɨɪɚ 7 ɫɵɪɶɟ ɢɡ ɛɭɧɤɟɪɚ 2 ɪɚɜɧɨɦɟɪɧɨ ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ 6 ɢɡɦɟɥɶɱɟɧɢɹ, 

ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɢɡɦɟɥɶɱɟɧɢɸ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɯɨɞɭ 



ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 7 ɤ ɪɚɡɝɪɭɡɨɱɧɨɦɭ ɨɤɧɭ 9 ɢ ɞɚɥɶɲɟ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 3 ɜ 

ɩɪɢɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 17, ɤɨɬɨɪɨɟ ɧɚɩɪɚɜɥɹɟɬ ɟɝɨ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ 18 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɰɢɥɢɧɞɪɚ 10. ɉɨ ɦɟɪɟ ɩɪɨɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ ɜɧɭɬɪɢ 

ɫɟɩɚɪɢɪɭɸɳɟɝɨ ɰɢɥɢɧɞɪɚ 19 ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɢ ɫɢɥɵ 

ɬɹɠɟɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɤɥɢɧɨɜɢɞɧɵɯ ɳɟɥɹɯ 11 ɧɚ ɝɨɬɨɜɵɣ ɢ 

ɤɪɭɩɧɵɣ, ɤɨɬɨɪɵɣ ɢɞɟɬ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɜ ɤɚɦɟɪɭ ɢɡɦɟɥɶɱɟɧɢɹ 

6. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɍɚɤ ɤɚɤ ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

10 ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɤɥɢɧɨɜɢɞɧɵɯ ɳɟɥɟɣ 11, ɪɚɫɲɢɪɹɸɳɢɯɫɹ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɬɨ ɱɚɫɬɢɰɚ, ɩɨɩɚɞɚɹ ɜ ɬɚɤɭɸ ɳɟɥɶ, 

ɢɫɩɵɬɵɜɚɟɬ ɫɟɛɹ ɧɚ ɩɪɨɯɨɞ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɳɟɥɢ ɢ ɜɵɯɨɞɢɬ ɜ ɬɨɦ ɦɟɫɬɟ, ɝɞɟ 

ɪɚɡɦɟɪ ɟɟ ɫɨɢɡɦɟɪɢɦ ɫ ɪɚɡɦɟɪɨɦ ɳɟɥɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɟ. ɉɨɷɬɨɦɭ ɜ 

ɧɚɱɚɥɟ ɞɜɢɠɟɧɢɹ ɩɨ ɤɥɢɧɨɜɢɞɧɨɣ ɳɟɥɢ 11 ɜɵɞɟɥɹɸɬɫɹ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ, ɚ 

ɞɚɥɶɲɟ ɩɨ ɞɥɢɧɟ ɛɨɥɟɟ ɤɪɭɩɧɵɯ ɪɚɡɦɟɪɨɜ. Ɏɨɪɦɚ ɳɟɥɢ 11 ɜ ɜɢɞɟ ɤɥɢɧɚ, 

ɪɚɫɲɢɪɹɸɳɟɝɨ ɜ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɭɦɟɧɶɲɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɫɬɪɟɜɚɧɢɹ ɱɚɫɬɢɰ, ɱɬɨ ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɇɭɠɧɚɹ ɮɪɚɤɰɢɹ ɨɬɛɢɪɚɟɬɫɹ ɩɨɞɜɢɠɧɨɣ ɡɚɞɜɢɠɤɨɣ 23 ɫ 

ɩɨɦɨɳɶɸ ɬɹɝɢ 24, ɤɨɬɨɪɚɹ ɩɪɢ ɫɜɨɟɦ ɞɜɢɠɟɧɢɢ ɢɡɦɟɧɹɟɬ ɞɥɢɧɭ ɳɟɥɢ 20 ɢ ɬɟɦ 

ɫɚɦɵɦ ɨɬɞɟɥɹɟɬ ɧɭɠɧɭɸ ɮɪɚɤɰɢɸ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɨɬɩɪɚɜɥɹɹ ɟɟ ɜ ɛɭɧɤɟɪ 21 

ɢ ɞɚɥɶɲɟ ɜ ɰɢɤɥɨɧ 22 ɧɚ ɜɵɝɪɭɡɤɭ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɟɡ ɨɫɬɚɧɨɜɤɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɢɬɶ ɦɧɨɝɨɞɢɚɩɚɡɨɧɧɨɟ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ 

ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɞɥɢɧɵ ɳɟɥɢ 20. ɉɪɨɞɭɤɬ ɢɡ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ 18 ɰɢɥɢɧɞɪɚ 10, ɧɟ ɩɪɨɲɟɞɲɟɣ ɱɟɪɟɡ ɤɥɢɧɨɜɢɞɧɵɟ ɳɟɥɢ 

11 ɫɯɨɞɨɦ ɱɟɪɟɡ ɜɵɯɨɞɧɨɟ ɨɤɧɨ 24, ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɡɚɦɤɧɭɬɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 4. 

ɉɪɨɞɭɤɬ, ɧɟ ɨɬɨɛɪɚɧɧɵɣ ɩɨɞɜɢɠɧɨɣ ɡɚɫɥɨɧɤɨɣ 22, ɜɢɧɬɨɜɨɣ ɫɩɢɪɚɥɶɸ 14 

ɱɟɪɟɡ ɜɵɯɨɞɧɨɟ ɨɤɧɨ 25 ɬɚɤ ɠɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞ 4. ɉɪɨɞɭɤɬ, 

ɩɨɫɬɭɩɢɜɲɢɣ ɜ ɬɪɭɛɨɩɪɨɜɨɞ 4, ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 

ɨɛɪɚɛɨɬɤɭ ɜ ɤɚɦɟɪɭ ɢɡɦɟɥɶɱɟɧɢɹ 6. 

ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɞɪɨɛɢɥɤɟ ɢɫɤɥɸɱɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɤɪɭɩɧɨɣ ɮɪɚɤɰɢɢ ɢ 

ɰɟɥɨɝɨ ɡɟɪɧɚ ɜ ɝɨɬɨɜɵɣ ɩɪɨɞɭɤɬ, ɫɧɢɠɚɟɬɫɹ ɜɨɡɜɪɚɬ ɦɟɥɤɢɯ ɱɚɫɬɢɰ ɜ ɤɚɦɟɪɭ 



ɢɡɦɟɥɶɱɟɧɢɹ ɧɚ ɩɨɜɬɨɪɧɭɸ ɩɟɪɟɪɚɛɨɬɤɭ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜɵɯɨɞ ɩɵɥɟɜɢɞɧɨɣ 

ɮɪɚɤɰɢɢ ɩɪɨɞɭɤɬɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. 

ɋɥɟɞɭɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɪɨɛɢɥɤɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ 

ɩɵɥɟɜɢɞɧɵɯ (ɦɭɱɧɵɯ) ɮɪɚɤɰɢɣ ɢ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ (ɪɢɫɭɧɨɤ 

1.3). 

 

ɚ – ɨɛɳɢɣ ɜɢɞ; ɛ – ɪɚɡɪɟɡ ɫɤɚɬɵɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɜɵɩɨɥɧɟɧɧɨɣ ɫ 

ɩɪɨɞɨɥɶɧɵɦɢ ɝɨɮɪɚɦɢ 

Ɋɢɫɭɧɨɤ 1.3 - Ɋɨɬɨɪɧɚɹ ɞɪɨɛɢɥɤɚ ɩɨ ɩɚɬɟɧɬɭ ɊɎ № 2546228 

Ɋɨɬɨɪɧɚɹ ɞɪɨɛɢɥɤɚ (ɪɢɫɭɧɨɤ 1.3) ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ-ɫɬɚɬɨɪɚ 1, 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɚɦɨɪɬɢɡɢɪɭɸɳɢɟ ɩɪɨɤɥɚɞɤɢ 2, ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɟɝɨ ɩɨɥɨɫɬɢ, 

ɩɪɢɜɨɞɧɨɝɨ ɪɨɬɨɪɚ 3, ɩɪɢɟɦɧɨɣ 4, ɞɪɨɛɢɥɶɧɨɣ 5 ɢ ɪɚɡɝɪɭɡɨɱɧɨɣ 6 ɤɚɦɟɪ, ɚ 

ɬɚɤɠɟ ɫɨɟɞɢɧɟɧɧɨɝɨ ɫɨ ɫɬɚɬɨɪɨɦ 1, ɧɚɩɪɢɦɟɪ, ɜɢɧɬɚɦɢ 7, ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 

8, ɩɪɢ ɷɬɨɦ ɧɟɩɨɞɜɢɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ 4 ɢ ɪɨɬɨɪ 3 

ɫɧɚɛɠɟɧɵ ɪɢɮɥɟɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 9 ɢ 10, ɜɵɩɨɥɧɟɧɧɵɦɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɞɪɨɛɥɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ 11, ɚ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 8 ɫɧɚɛɠɟɧ ɤɨɪɨɛɨɦ 



12 ɫɨ ɫɤɚɬɵɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 13 ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ 11 

ɜ ɩɪɢɟɦɧɭɸ 4 ɢ ɞɪɨɛɢɥɶɧɭɸ 5 ɤɚɦɟɪɵ ɢ ɜɵɩɨɥɧɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ 11 ɡɚɞɜɢɠɤɨɣ 14 ɢ ɫɬɨɩɨɪɧɵɦ 

ɜɢɧɬɨɦ 15, ɩɪɢɱɟɦ ɮɨɪɦɚ ɫɤɚɬɵɜɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 13 ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɚɩɪɚɜɥɹɸɳɟɣ, ɫɨɜɩɚɞɚɸɳɟɣ ɫ ɩɥɨɫɤɨɣ ɤɪɢɜɨɣ ɥɢɧɢɟɣ C1 C2, ɝɟɨɦɟɬɪɢɱɟɫɤɢ 

ɛɥɢɡɤɨɣ ɤ ɭɪɚɜɧɟɧɢɸ ɛɪɚɯɢɫɬɨɯɪɨɧɵ, ɢɧɚɱɟ ɝɨɜɨɪɹ, ɤ ɭɪɚɜɧɟɧɢɸ ɥɢɧɢɢ 

ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ. ɉɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɷɬɨɣ ɥɢɧɢɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɟ: 

x=K1(ν -sin ν )+K2, y=K2(1-cos ν ), 

ɝɞɟ ν - ɩɚɪɚɦɟɬɪ; K1 ɢ K2 - ɩɨɫɬɨɹɧɧɵɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɝɪɚɧɢɱɧɵɯ 

ɭɫɥɨɜɢɣ, ɩɨɥɨɠɟɧɢɣ ɬɨɱɟɤ C2 ɢ C2 ɜ ɞɟɤɚɪɬɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ. 

Ɏɨɪɦɚ ɤɪɢɜɨɣ ɥɢɧɢɢ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ C1 C2 ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜɵɲɟ ɮɨɪɦɭɥɚɦ ɢ ɡɚɜɢɫɢɬ ɨɬ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɨɬɨɪɧɨɣ ɞɪɨɛɢɥɤɢ. 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɪɟɛɭɟɦɨɣ ɨɪɢɟɧɬɚɰɢɢ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɪɢ 

ɞɜɢɠɟɧɢɢ ɫɤɚɬɵɜɚɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 13 ɜɵɩɨɥɧɹɟɬɫɹ ɝɨɮɪɢɪɨɜɚɧɧɨɣ ɫ 

ɩɪɨɞɨɥɶɧɵɦɢ ɝɨɮɪɚɦɢ 16. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɪɨɬɨɪɧɨɣ ɞɪɨɛɢɥɤɢ ɢ ɦɚɬɟɪɢɚɥɚ ɞɪɨɛɥɟɧɢɹ ɡɟɪɟɧ ɩɲɟɧɢɰɵ, ɧɚɩɪɢɦɟɪ, ɢɥɢ 

ɡɟɪɟɧ ɤɭɤɭɪɭɡɵ, ɮɨɪɦɚ ɢ ɪɚɡɦɟɪɵ ɝɨɮɪ ɦɨɝɭɬ ɪɚɡɥɢɱɚɬɶɫɹ. 

ɉɪɢ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ ɜɨɡɧɢɤɚɟɬ ɜɢɛɪɚɰɢɹ ɞɪɨɛɢɥɤɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɚɹ 

ɭɤɥɚɞɤɟ ɦɚɬɟɪɢɚɥɚ ɜ ɝɨɮɪɵ ɢ ɢɯ ɭɫɤɨɪɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɥɢɧɢɣ 

ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ. 

ɋɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɩɨɞɚɱɢ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɭɬɟɦ ɨɪɝɚɧɢɡɚɰɢɢ 

ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɞɪɨɛɥɟɧɢɟ ɩɨ ɥɢɧɢɢ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ ɢ ɟɝɨ 

ɭɩɨɪɹɞɨɱɟɧɢɟ ɢɫɤɥɸɱɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ «ɤɭɱ» ɢ ɭɦɟɧɶɲɚɟɬ ɜɪɟɦɹ ɧɚ ɜɧɭɬɪɟɧɧɟɟ 

ɬɪɟɧɢɟ ɜ ɢɫɯɨɞɧɨɦ ɫɵɩɭɱɟɦ ɦɚɬɟɪɢɚɥɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɤɪɚɳɚɟɬɫɹ 

ɨɛɪɚɡɨɜɚɧɢɟ ɩɵɥɟɜɢɞɧɵɯ (ɦɭɱɧɵɯ) ɮɪɚɤɰɢɣ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɪɚɛɨɬɵ ɞɪɨɛɢɥɤɢ. 



ɉɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ ɞɪɨɛɢɥɤɢ ɧɚ ɨɩɬɢɦɚɥɶɧɭɸ ɫɯɟɦɭ ɩɨɫɬɭɩɥɟɧɢɹ 

ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɞɪɨɛɥɟɧɢɟ ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ (ɨɞɢɧɚɤɨɜɵɣ 

ɦɚɬɟɪɢɚɥ ɞɪɨɛɥɟɧɢɹ, ɨɞɢɧɚɤɨɜɵɣ ɩɪɨɰɟɫɫ ɞɪɨɛɥɟɧɢɹ, ɨɞɢɧɚɤɨɜɚɹ ɫɤɨɪɨɫɬɶ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɢ ɞɪɭɝɨɟ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ɉɫɥɚɛɥɹɟɬɫɹ ɫɬɨɩɨɪɧɵɣ ɜɢɧɬ 15, ɨɬɤɪɵɜɚɟɬɫɹ ɡɚɞɜɢɠɤɚ 14 ɧɚ 

ɧɚɢɦɟɧɶɲɭɸ ɜɟɥɢɱɢɧɭ Δ1 ɞɥɹ ɩɪɨɯɨɞɚ ɡɟɪɟɧ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ 

ɮɢɤɫɢɪɭɟɬɫɹ ɟɟ ɩɨɥɨɠɟɧɢɟ ɜɢɧɬɨɦ 15, ɜɤɥɸɱɚɟɬɫɹ ɞɪɨɛɢɥɤɚ, ɜ ɩɪɢɟɦɧɭɸ 

ɤɚɦɟɪɭ 4 ɡɚɫɵɩɚɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ 11 ɜɟɫɨɦ P ɢ 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɪɨɛɥɟɧɢɸ. ɉɪɨɞɭɤɬ ɞɪɨɛɥɟɧɢɹ ɱɟɪɟɡ ɪɚɡɝɪɭɡɨɱɧɭɸ ɤɚɦɟɪɭ 6 

ɫɨɛɢɪɚɟɬɫɹ ɢ ɩɪɨɫɟɢɜɚɟɬɫɹ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ «ɦɭɤɢ» ɢ ɤɪɭɩɧɵɯ ɮɪɚɤɰɢɣ, ɜɟɫ 

ɤɨɬɨɪɵɯ P1 ɮɢɤɫɢɪɭɟɬɫɹ. ɉɨɞɨɛɧɵɟ ɨɩɟɪɚɰɢɢ ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 

P ɩɨɜɬɨɪɹɸɬɫɹ, ɤɚɤ ɦɢɧɢɦɭɦ, ɟɳɟ ɞɜɚɠɞɵ ɩɪɢ Δ2> Δ1 ɢ Δ3> Δ2 ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɨɫɬɚɬɤɨɜ P2 ɢ P3 ɧɚ ɫɢɬɚɯ. Ɍɚɤɢɦ ɩɭɬɟɦ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɢɦɟɪɧɨ ɨɩɪɟɞɟɥɟɧɚ ɜɟɥɢɱɢɧɚ ɩɪɨɯɨɞɚ Δ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ 

ɞɪɨɛɥɟɧɢɟ ɢ ɩɨɥɭɱɟɧɢɹ ɥɭɱɲɟɝɨ ɪɟɡɭɥɶɬɚɬɚ Pmax. 

Ɂɚɫɥɭɠɢɜɚɟɬ ɜɧɢɦɚɧɢɹ ɭɩɪɨɳɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ 

(ɪɢɫɭɧɨɤ 1.4). ɂɡɝɨɬɨɜɥɟɧɢɟ ɞɪɨɛɢɥɤɢ ɧɟ ɬɪɟɛɭɟɬ ɜɵɩɨɥɧɟɧɢɹ ɫɥɨɠɧɵɯ 

ɫɥɟɫɚɪɧɵɯ, ɬɨɤɚɪɧɵɯ, ɮɪɟɡɟɪɧɵɯ ɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ. 

 

Ɋɢɫɭɧɨɤ 1.4 – Ɉɛɳɢɣ ɜɢɞ ɩɪɨɳɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ ɩɨ 

ɩɚɬɟɧɬɭ ɊɎ № 2105609 



Ⱦɪɨɛɢɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ 1, ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ 

ɧɚɩɪɚɜɥɹɸɳɚɹ ɩɥɚɫɬɢɧɚ 2, ɪɢɮɟɥɶɧɚɹ ɞɟɤɚ 3 ɢ ɲɟɫɬɢɝɪɚɧɧɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ 

ɞɪɨɛɢɥɶɧɵɣ ɪɨɬɨɪ 4, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɫɨɨɫɧɨ ɫ ɩɪɢɜɨɞɨɦ 5. Ⱦɥɹ ɜɵɯɨɞɚ 

ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɡɟɪɧɚ ɢɦɟɟɬɫɹ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ 6, ɩɪɢɜɚɪɟɧɧɵɣ ɤ ɧɢɠɧɟɣ 

ɱɚɫɬɢ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ, ɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɚɫɩɨɥɨɠɟɧ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 

7. 

Ⱦɪɨɛɢɥɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨ ɢɡ ɛɭɧɤɟɪɚ 7 ɫɚɦɨɬɟɤɨɦ 

ɩɨɫɬɭɩɚɟɬ ɜ ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ 1, ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɢɡɦɟɥɶɱɟɧɢɸ ɝɪɚɧɹɦɢ 

ɪɨɬɨɪɚ 4 ɢ ɪɢɮɟɥɶɧɨɣ ɞɟɤɨɣ 3, ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɫɬɭɩɚɟɬ ɤ ɜɵɯɨɞɧɨɦɭ ɩɚɬɪɭɛɤɭ 

6. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɞɪɨɛɢɥɤɚ 

ɤɨɪɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.5. 

Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ 1, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧɚ 

ɤɚɦɟɪɚ 2 ɢɡɦɟɥɶɱɟɧɢɹ, ɪɨɬɨɪ 3 ɫ ɦɨɥɨɬɤɚɦɢ 4 ɢ ɪɟɲɟɬɨ 5. Ʉ ɤɨɪɩɭɫɭ 1 

ɩɪɢɫɨɟɞɢɧɟɧ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 6. Ʉɪɵɲɤɚ 7 ɤɨɪɩɭɫɚ 1 ɫɨɟɞɢɧɟɧɚ ɩɚɬɪɭɛɤɨɦ 

8 ɫ ɜɟɧɬɢɥɹɬɨɪɨɦ 9. ɇɚɝɧɟɬɚɸɳɢɣ ɩɚɬɪɭɛɨɤ 10 ɜɟɧɬɢɥɹɬɨɪɚ 9 ɫɨɟɞɢɧɟɧ ɫ 

ɩɚɬɪɭɛɤɨɦ 11 ɤɚɦɟɪɵ 12 ɪɚɡɞɟɥɟɧɢɹ. Ⱦɥɹ ɝɚɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨ-

ɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ ɩɚɬɪɭɛɨɤ 11 ɫɞɟɥɚɧ ɪɚɫɲɢɪɹɸɳɢɦɫɹ, ɚ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ ɜ ɤɚɦɟɪɟ 12 ɪɚɡɞɟɥɟɧɢɹ ɱɚɫɬɶ 13 ɩɚɬɪɭɛɤɚ 11 ɜɵɩɨɥɧɟɧɚ ɢɡ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɡɚɫɥɨɧɤɨɣ 14. Ʉɚɦɟɪɚ 12 

ɪɚɡɞɟɥɟɧɢɹ ɫɧɚɛɠɟɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɟɩɚɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 15, ɜ 

ɤɨɬɨɪɭɸ ɭɫɬɚɧɨɜɥɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɞɟɥɢɬɟɥɶ ɫ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɚ 16, ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɥɶɰɟɜɵɟ ɜɫɬɚɜɤɢ ɫ 

ɭɦɟɧɶɲɚɸɳɢɦɢɫɹ ɞɢɚɦɟɬɪɚɦɢ ɨɬɜɟɪɫɬɢɣ 17. ɇɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɰɢɥɢɧɞɪɚ 16 ɠɟɫɬɤɨ ɫ ɧɢɦ ɭɫɬɚɧɨɜɥɟɧɵ ɥɨɩɚɫɬɢ 18, ɚ 

ɜɧɭɬɪɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɥɶɰɟɜɵɟ ɜɫɬɚɜɤɢ 19. Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ 

17 ɩɟɪɮɨɪɚɰɢɢ ɢ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɥɶɰɟɜɵɯ ɜɫɬɚɜɨɤ 19 ɭɦɟɧɶɲɚɸɬɫɹ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 



 

Ɋɢɫɭɧɨɤ 1.5 – Ɉɛɳɢɣ ɜɢɞ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ ɩɨ ɩɚɬɟɧɬɭ ɊɎ № 2027343 

Ⱦɟɥɢɬɟɥɶ ɠɟɫɬɤɨ ɩɪɢɤɪɟɩɥɟɧ ɧɢɠɧɟɣ ɱɚɫɬɶɸ ɰɢɥɢɧɞɪɚ 16 ɤ ɩɪɢɜɨɞɧɨɦɭ 

ɞɢɫɤɭ 20. Ʉɨɥɶɰɟɜɨɣ ɡɚɡɨɪ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɫɟɩɚɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 15 ɢ 

ɤɨɪɩɭɫɨɦ ɤɚɦɟɪɵ 12 ɪɚɡɞɟɥɟɧɢɹ, ɨɛɪɚɡɭɟɬ ɫɛɨɪɧɢɤ 21 ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, 

ɤɨɬɨɪɵɣ ɫɨɨɛɳɟɧ ɫ ɩɚɬɪɭɛɤɨɦ 22 ɢ ɞɚɥɟɟ ɫ ɰɢɤɥɨɧɨɦ 23 ɞɥɹ ɜɵɜɨɞɚ ɝɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɤɪɭɩɧɨɣ ɫɯɨɞɨɜɨɣ ɮɪɚɤɰɢɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɚɦɟɪɵ 

ɪɚɡɞɟɥɟɧɢɹ ɜɵɩɨɥɧɟɧɨ ɨɤɧɨ 24, ɫɨɟɞɢɧɟɧɧɨɟ ɫ ɜɵɝɪɭɡɧɵɦ ɩɚɬɪɭɛɤɨɦ 25. 



ɉɚɬɪɭɛɨɤ 11 ɫɨɟɞɢɧɟɧ ɡɚɦɤɧɭɬɵɦ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɦ 26 ɫ ɮɢɥɶɬɪɨɦ 27 ɢ ɫ 

ɤɚɦɟɪɨɣ 2 ɢɡɦɟɥɶɱɟɧɢɹ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɤɪɭɩɧɨɣ ɮɪɚɤɰɢɢ ɢɡ ɤɚɦɟɪɵ 12 

ɪɚɡɞɟɥɟɧɢɹ ɧɚ ɩɨɜɬɨɪɧɨɟ ɢɡɦɟɥɶɱɟɧɢɟ ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ 25 ɫɨɟɞɢɧɟɧ ɫ 

ɡɚɦɤɧɭɬɵɦ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɦ 26. 

Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ 3 ɫ ɦɨɥɨɬɤɚɦɢ 4 ɡɟɪɧɨ ɢɡ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 6 ɪɚɜɧɨɦɟɪɧɨ ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ 2 ɢɡɦɟɥɶɱɟɧɢɹ, ɝɞɟ 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɪɚɡɪɭɲɟɧɢɸ ɢ ɱɟɪɟɡ ɪɟɲɟɬɨ 5 ɫ ɩɨɦɨɳɶɸ ɜɟɧɬɢɥɹɬɨɪɚ 9 

ɭɞɚɥɹɟɬɫɹ ɢ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 11 ɜ ɤɚɦɟɪɭ 12 ɪɚɡɞɟɥɟɧɢɹ ɢ ɞɚɥɶɲɟ ɜ 

ɞɟɥɢɬɟɥɶ. ȼ ɞɟɥɢɬɟɥɟ ɜ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɢɡɦɟɥɶɱɟɧɧɚɹ ɦɚɫɫɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 

ɧɟɫɤɨɥɶɤɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɬɨɤɨɜ ɤɨɥɶɰɟɜɵɦɢ ɜɫɬɚɜɤɚɦɢ 19 ɢ ɱɟɪɟɡ 

ɨɬɜɟɪɫɬɢɹ 17 ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɰɢɥɢɧɞɪɚ 16 ɫ ɩɨɦɨɳɶɸ ɥɨɩɚɫɬɟɣ 18 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɫɟɩɚɪɢɪɭɸɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 15. Ɍɚɤ ɤɚɤ ɞɢɚɦɟɬɪɵ ɨɬɜɟɪɫɬɢɣ 

17 ɰɢɥɢɧɞɪɚ 16 ɜɵɩɨɥɧɟɧɵ ɭɦɟɧɶɲɚɸɳɢɦɢɫɹ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɬɨ ɧɚ ɫɟɩɚɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 15 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɚɹ ɪɚɜɧɨɦɟɪɧɚɹ ɬɨɥɳɢɧɚ ɫɥɨɹ ɡɚ ɫɱɟɬ 

ɩɨɫɬɟɩɟɧɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɩɨɞɚɱɢ ɢɡɦɟɥɶɱɟɧɧɨɣ ɦɚɫɫɵ ɩɨ ɟɟ ɞɥɢɧɟ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɟɩɚɪɢɪɨɜɚɧɢɹ. 

ɉɪɨɯɨɞɨɜɵɟ ɱɚɫɬɢɰɵ ɩɨɫɬɭɩɚɸɬ ɜ ɫɛɨɪɧɢɤ 21 ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɱɟɪɟɡ 

ɩɚɬɪɭɛɨɤ 22 ɜ ɰɢɤɥɨɧ 23 ɧɚ ɜɵɝɪɭɡɤɭ, ɤɪɭɩɧɵɟ ɫɯɨɞɨɜɵɟ ɱɚɫɬɢɰɵ 

ɧɚɩɪɚɜɥɹɸɬɫɹ ɱɟɪɟɡ ɨɤɧɨ 24 ɜ ɩɚɬɪɭɛɨɤ 25 ɢ ɞɚɥɟɟ ɜ ɡɚɦɤɧɭɬɵɣ ɜɨɡɞɭɯɨɩɪɨɜɨɞ 

26 ɧɚ ɩɨɜɬɨɪɧɨɟ ɢɡɦɟɥɶɱɟɧɢɟ. ȼɨɡɞɭɲɧɵɣ ɪɟɠɢɦ ɜ ɤɚɦɟɪɟ ɪɚɡɞɟɥɟɧɢɹ 

ɪɟɝɭɥɢɪɭɸɬ ɡɚɫɥɨɧɤɨɣ 14. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɪɨɛɢɥɤɢ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɟɩɚɪɚɰɢɢ ɧɚ 15%. 

ɐɟɥɶɸ ɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɡɦɟɥɶɱɟɧɢɹ ɢ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɤɨɦɛɢɤɨɪɦɨɜ. ɇɚ ɪɢɫɭɧɤɟ 1.6 ɫɯɟɦɚɬɢɱɧɨ 

ɢɡɨɛɪɚɠɟɧɚ ɞɪɨɛɢɥɤɚ ɞɥɹ ɤɨɪɦɨɜ.  



 

Ɋɢɫɭɧɨɤ 1.6 – Ɉɛɳɢɣ ɜɢɞ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɨɛɢɥɤɢ ɞɥɹ ɤɨɪɦɨɜ 

ɩɨ ɩɚɬɟɧɬɭ ɊɎ № 2052290 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɞɪɨɛɢɥɤɚ ɞɥɹ ɤɨɪɦɨɜ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ 1 ɫ ɡɚɝɪɭɡɨɱɧɵɦ 2 ɢ 

ɜɵɝɪɭɡɨɱɧɵɦ 3 ɩɚɬɪɭɛɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɹɯ 

ɤɨɪɩɭɫɚ 1. Ɋɨɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɜɚɥɚ 4 ɞɜɢɝɚɬɟɥɹ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɧɟɦ ɞɢɫɤɨɜ 

5 ɢ ɭɞɚɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 6, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɫɹɯ 7, ɪɚɫɩɨɥɨɠɟɧ ɜɧɭɬɪɢ 

ɤɨɪɩɭɫɚ 1. Ⱦɟɤɚ 8 ɭɫɬɚɧɨɜɥɟɧɚ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ 1. ɇɚ ɧɢɠɧɟɦ ɞɢɫɤɟ ɡɚɤɪɟɩɥɟɧɵ 

ɥɨɩɚɫɬɢ 9 ɧɚ ɭɪɨɜɧɟ ɜɵɝɪɭɡɨɱɧɨɝɨ ɩɚɬɪɭɛɤɚ. 

Ⱦɪɨɛɢɥɤɚ ɞɥɹ ɤɨɪɦɨɜ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨ ɩɨɫɬɭɩɚɟɬ ɜ 

ɤɨɪɩɭɫ 1 ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 2. Ⱦɚɥɟɟ ɡɟɪɧɨ ɩɨɩɚɞɚɟɬ ɩɨɞ ɭɞɚɪɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɦɟɧɬɨɜ 6 ɢ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɡɚɡɨɪ ɦɟɠɞɭ ɭɞɚɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ 

ɪɢɮɥɟɧɨɣ ɞɟɤɨɣ 8, ɢɡɦɟɥɶɱɚɟɬɫɹ ɞɨ ɧɭɠɧɨɣ ɤɪɭɩɧɨɫɬɢ. ɂɡɦɟɥɶɱɟɧɧɨɟ ɡɟɪɧɨ 

ɨɬɜɨɞɢɬɫɹ ɢɡ ɤɨɪɩɭɫɚ ɱɟɪɟɡ ɪɚɡɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 3 ɩɪɢ ɩɨɦɨɳɢ ɥɨɩɚɫɬɟɣ 9, 

ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɞɢɫɤɟ 5. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɬɨɬɢɩɨɦ ɩɨɡɜɨɥɹɟɬ 

ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ ɢ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɤɨɦɛɢɤɨɪɦɚ. 

Ɂɚɫɥɭɠɢɜɚɟɬ ɢɧɬɟɪɟɫ ɤɨɧɫɬɪɭɤɰɢɹ ɞɪɨɛɢɥɤɢ ɦɨɥɨɬɤɨɜɨɣ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 1.7. 



 
Ɋɢɫɭɧɨɤ 1.6 – Ɉɛɳɢɣ ɜɢɞ ɞɪɨɛɢɥɤɢ ɦɨɥɨɬɤɨɜɨɣ ɩɨ ɩɚɬɟɧɬɭ ɊɎ № 2236297 



Ⱦɪɨɛɢɥɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ 1 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɜɧɭɬɪɢ ɧɟɝɨ ɛɢɱɚɦɢ 2, ɦɨɥɨɬɤɨɜɵɣ ɛɚɪɚɛɚɧ 3, ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 4 ɫ 

ɡɚɝɪɭɡɨɱɧɵɦ ɤɚɧɚɥɨɦ 5, ɜɵɝɪɭɡɧɵɟ ɝɨɪɥɨɜɢɧɵ 6 ɫ ɡɚɫɥɨɧɤɚɦɢ 7, ɪɚɦɭ 8, 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 9. 

Ɋɚɛɨɬɚ ɞɪɨɛɢɥɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɫɩɨɫɨɛɨɦ. ɂɫɯɨɞɧɵɣ 

ɦɚɬɟɪɢɚɥ - ɡɟɪɧɨ, ɩɨɞɚɟɬɫɹ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 4 ɢ ɨɬɬɭɞɚ ɫɚɦɨɬɟɤɨɦ ɱɟɪɟɡ 

ɡɚɝɪɭɡɨɱɧɵɣ ɤɚɧɚɥ 5 ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ ɞɪɨɛɢɥɤɢ, ɝɞɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɭɞɚɪɚ ɦɨɥɨɬɤɨɜ, ɢɫɬɢɪɚɧɢɹ ɜ ɜɨɡɞɭɲɧɨ-ɩɪɨɞɭɤɬɨɜɨɦ ɫɥɨɟ, ɭɞɚɪɟ ɱɚɫɬɢɰ ɡɟɪɧɚ 

ɨ ɛɢɱɢ ɧɚ ɤɨɪɩɭɫɟ ɢ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɪɩɭɫɚ ɩɪɨɢɫɯɨɞɢɬ 

ɢɡɦɟɥɶɱɟɧɢɟ ɡɟɪɧɚ. 

Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ ɜɥɢɹɸɳɢɦ ɧɚ ɜɟɥɢɱɢɧɭ ɦɨɞɭɥɹ ɩɨɦɨɥɚ ɹɜɥɹɟɬɫɹ 

ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɞɪɨɛɢɥɤɢ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɦɨɞɭɥɶ ɩɨɦɨɥɚ ɭɦɟɧɶɲɚɟɬɫɹ, ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɜɪɟɦɟɧɢ - 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɬɤɪɵɜɚɹ ɜɟɪɯɧɸɸ ɡɚɫɥɨɧɤɭ (ɧɚ 

ɮɢɝ.1 ɢ 3 ɨɬɤɪɵɬɚɹ ɜɟɪɯɧɹɹ ɡɚɫɥɨɧɤɚ ɭɫɥɨɜɧɨ ɢɡɨɛɪɚɠɟɧɚ ɲɬɪɢɯɨɜɵɦɢ 

ɥɢɧɢɹɦɢ) ɧɚ ɩɟɪɜɨɣ ɜɵɝɪɭɡɧɨɣ ɝɨɪɥɨɜɢɧɟ (ɫɱɢɬɚɹ ɨɬ ɡɚɝɪɭɡɨɱɧɨɝɨ ɤɚɧɚɥɚ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɜɪɚɳɟɧɢɹ ɦɨɥɨɬɤɨɜɨɝɨ ɛɚɪɚɛɚɧɚ), ɦɵ ɩɨɥɭɱɚɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɦɨɞɭɥɶ ɩɨɦɨɥɚ, ɚ ɨɬɤɪɵɜɚɹ ɧɢɠɧɸɸ ɡɚɫɥɨɧɤɭ ɧɚ ɩɨɫɥɟɞɧɟɣ ɝɨɪɥɨɜɢɧɟ, - 

ɦɢɧɢɦɚɥɶɧɵɣ ɦɨɞɭɥɶ ɩɨɦɨɥɚ. ɉɨɨɱɟɪɟɞɧɨ ɨɬɤɪɵɜɚɹ ɡɚɫɥɨɧɤɢ ɨɬ ɩɟɪɜɨɣ 

ɜɵɝɪɭɡɧɨɣ ɝɨɪɥɨɜɢɧɵ, ɫɱɢɬɚɹ ɨɬ ɦɟɫɬɚ ɡɚɝɪɭɡɤɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɪɚɳɟɧɢɹ 

ɪɨɬɨɪɚ ɞɨ ɩɨɫɥɟɞɧɟɣ ɜɵɝɪɭɡɧɨɣ ɝɨɪɥɨɜɢɧɵ, ɚ ɬɚɤɠɟ ɩɨ ɜɵɫɨɬɟ ɜɵɝɪɭɡɧɨɣ 

ɝɨɪɥɨɜɢɧɵ, ɦɵ ɩɨɥɭɱɚɟɦ ɪɚɡɥɢɱɧɵɣ ɦɨɞɭɥɶ ɩɨɦɨɥɚ ɡɟɪɧɚ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɨ 

ɫɜɨɟɦɭ ɝɪɚɧɭɥɨɦɟɬɪɧɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ. 

ɋɥɟɞɭɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɡɦɟɥɶɱɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.7. 



 

Ɋɢɫɭɧɨɤ 1.7 – Ɇɨɥɨɬɤɨɜɵɣ ɢɡɦɟɥɶɱɢɬɟɥɶ ɤɨɪɦɨɜ ɩɨ ɩɚɬɟɧɬɭ ɊɎ № 2046661 

Ʉ ɮɥɚɧɰɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 1 ɩɪɢɤɪɟɩɥɟɧ ɤɨɪɩɭɫ 2 ɫ ɪɚɡɦɟɳɟɧɧɵɦ ɜ ɧɟɦ 

ɪɨɬɨɪɨɦ 3. Ɇɨɥɨɬɤɢ 4 ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɩɚɥɶɰɚɯ 5 ɪɨɬɨɪɚ 3. ȼɧɭɬɪɢ 

ɤɨɪɩɭɫɚ 2 ɩɨɦɟɳɟɧ ɤɥɚɫɫɢɮɢɤɚɬɨɪ ɜ ɜɢɞɟ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɰɢɥɢɧɞɪɚ 6 ɫ 

ɭɱɚɫɬɤɚɦɢ, ɧɚ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɨɞɢɧɚɤɨɜɵ, ɧɨ 

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɞɪɭɝɢɯ ɭɱɚɫɬɤɨɜ. ɇɚ ɮɢɝ.1 ɨɬɜɟɪɫɬɢɹ 7 

ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɢɣ ɪɚɡɦɟɪ, ɨɬɜɟɪɫɬɢɟ 8 ɦɟɧɶɲɟ ɩɨ ɪɚɡɦɟɪɭ ɨɬɜɟɪɫɬɢɹ 7, 

ɨɬɜɟɪɫɬɢɟ 9 ɟɳɟ ɦɟɧɶɲɟ. ȼɧɭɬɪɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɰɢɥɢɧɞɪɚ 6 ɫɨɨɫɧɨ ɫ ɧɢɦ 

ɪɚɡɦɟɳɚɟɬɫɹ ɛɪɨɧɟɜɚɹ ɩɥɢɬɚ ɜ ɜɢɞɟ ɤɪɭɝɨɜɨɝɨ ɠɟɥɨɛɚ 10, ɧɚ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɢɦɟɸɬɫɹ ɩɪɨɬɢɜɨɪɟɡ-ɪɟɛɪɚ, ɩɪɢɱɟɦ ɪɟɛɪɨ 11 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɢɛɨɥɶɲɟɣ ɜɵɫɨɬɨɣ, ɪɟɛɪɨ 12 ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɜɵɫɨɬɭ, ɪɟɛɪɨ 

13 ɟɳɟ ɦɟɧɶɲɟ. ȼɫɟ ɪɟɛɪɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɜ 

ɫɟɪɩɨɜɢɞɧɨɦ ɡɚɡɨɪɟ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɟɥɨɛɚ 10 ɢ 

ɨɤɪɭɠɧɨɫɬɶɸ, ɨɩɢɫɵɜɚɟɦɨɣ ɜɧɟɲɧɢɦɢ ɤɨɧɰɚɦɢ ɦɨɥɨɬɤɨɜ 4. 

ɋɟɪɩɨɜɢɞɧɵɣ ɡɚɡɨɪ ɨɛɪɚɡɨɜɚɧ ɡɚ ɫɱɟɬ ɫɦɟɳɟɧɢɹ ɪɨɬɨɪɚ 3 ɜɧɢɡ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ 2, ɰɢɥɢɧɞɪɚ 6 ɢ ɠɟɥɨɛɚ 10, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫɨɨɫɧɨ 

ɦɟɠɞɭ ɫɨɛɨɸ. ɐɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɳɚɟɬɫɹ ɭɱɚɫɬɨɤ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɰɢɥɢɧɞɪɚ 6 ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɦɟɪɚ, ɛɨɥɶɲɟ 

ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɝɥɚ ɪɚɫɤɪɵɬɢɹ ɠɟɥɨɛɚ 10. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤ ɠɟɥɨɛɭ 10 ɩɪɢɦɵɤɚɟɬ 

ɧɢɠɧɹɹ ɱɚɫɬɶ ɰɢɥɢɧɞɪɚ 6, ɧɚ ɤɨɬɨɪɨɣ ɜɫɟ ɨɬɜɟɪɫɬɢɹ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɣ ɪɚɡɦɟɪ. 



Ʉɨɪɩɭɫ 2 ɡɚɤɪɵɬ ɤɪɵɲɤɨɣ 14 ɫ ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɧɟɣ ɡɚɝɪɭɡɨɱɧɵɦ ɛɭɧɤɟɪɨɦ 

15. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ 2 ɢɦɟɟɬɫɹ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ 16. 

ɂɡɦɟɥɶɱɢɬɟɥɶ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɨɞɥɟɠɚɳɢɣ ɢɡɦɟɥɶɱɟɧɢɸ ɤɨɪɦ, ɧɚɩɪɢɦɟɪ ɫɜɟɤɥɚ, ɮɭɪɚɠɧɨɟ ɡɟɪɧɨ, 

ɩɨɫɬɭɩɚɟɬ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ 15, ɡɚɬɟɦ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɜɟɫɚ 

ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɪɨɬɨɪɚ 3, ɝɞɟ ɜɨɜɥɟɤɚɟɬɫɹ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ 

ɞɜɢɠɟɧɢɟ ɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ 

ɦɨɥɨɬɤɨɜ 4. ɉɪɨɢɫɯɨɞɹɬ ɫɨɭɞɚɪɟɧɢɹ ɱɚɫɬɢɰ ɢɡɦɟɥɶɱɚɟɦɨɝɨ ɫɵɪɶɹ ɫ ɦɨɥɨɬɤɚɦɢ 

4, ɪɟɛɪɚɦɢ 11, 12 ɢ 13, ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɠɟɥɨɛɚ 10 ɢ ɧɢɠɧɟɣ ɱɚɫɬɶɸ ɰɢɥɢɧɞɪɚ 6. 

Ɋɟɛɪɚ 11, 12 ɢ 13 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɱɚɫɬɢɰ ɤɨɪɦɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɞɚɪɚ, ɚ ɬɚɤɠɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɜɪɚɳɚɬɟɥɶɧɨɦɭ ɞɜɢɠɟɧɢɸ 

ɩɪɨɞɭɤɬɚ ɜɨɤɪɭɝ ɨɫɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 3. ɉɪɢ ɷɬɨɦ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ 

ɩɨɝɚɲɚɟɬɫɹ, ɚ ɱɚɫɬɢɰɵ ɩɚɞɚɸɬ ɜɧɢɡ, ɩɨɩɚɞɚɹ ɩɨɞ ɭɞɚɪɵ ɦɨɥɨɬɤɨɜ 4. ɍɫɬɚɧɨɜɤɚ 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɠɟɥɨɛɚ 10 ɪɟɛɟɪ 11, 12 ɢ 13 ɪɚɡɧɨɣ ɜɵɫɨɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɷɮɮɟɤɬɢɜɧɨɟ ɬɨɪɦɨɠɟɧɢɟ ɱɚɫɬɢɰ ɫɵɪɶɹ ɫ ɪɚɡɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɱɬɨ ɪɚɫɲɢɪɹɟɬ 

ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢɡɦɟɥɶɱɢɬɟɥɹ, ɭɦɟɧɶɲɚɟɬ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ 

ɢɡɦɟɥɶɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɭɫɬɪɨɣɫɬɜɟ ɢ ɭɞɟɥɶɧɵɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ, ɭɜɟɥɢɱɢɜɚɟɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

ɑɚɫɬɢɰɵ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɦɟɧɶɲɟ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ, 

ɩɪɨɯɨɞɹɬ ɷɬɢ ɨɬɜɟɪɫɬɢɹ ɢ ɱɟɪɟɡ ɜɵɝɪɭɡɧɨɟ ɨɤɧɨ 16 ɭɞɚɥɹɸɬɫɹ ɢɡ ɢɡɦɟɥɶɱɢɬɟɥɹ. 

Ȼɨɥɟɟ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ, ɧɟ ɩɪɨɲɟɞɲɢɟ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɰɢɥɢɧɞɪɚ 6, 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɢɡɦɟɥɶɱɟɧɢɸ. ȿɫɥɢ ɧɭɠɧɨ ɢɡɦɟɧɢɬɶ ɪɚɡɦɟɪɵ 

ɱɚɫɬɢɰ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɢɡɦɟɥɶɱɟɧɢɟɦ ɞɪɭɝɨɝɨ 

ɜɢɞɚ ɤɨɪɦɨɜ ɢɥɢ ɩɪɢɦɟɧɟɧɢɟɦ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨ ɧɨɜɨɦɭ 

ɧɚɡɧɚɱɟɧɢɸ, ɨɩɟɪɚɬɨɪ ɜɵɤɥɸɱɚɟɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 1 ɢ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ 

ɪɨɬɨɪɚ 3 ɨɬɤɪɵɜɚɟɬ ɤɪɵɲɤɭ 14 ɢ ɩɨɜɨɪɚɱɢɜɚɟɬ ɰɢɥɢɧɞɪ 6 ɧɚ ɭɝɨɥ, 

ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɤɥɚɫɫɢɮɢɰɢɪɭɸɳɟɣ ɩɟɪɟɝɨɪɨɞɤɢ 

ɬɨɣ ɱɚɫɬɢ ɰɢɥɢɧɞɪɚ 6, ɝɞɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɬɜɟɪɫɬɢɹ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ. 

ɉɨɫɬɨɹɧɫɬɜɨ ɡɚɡɨɪɚ ɦɟɠɞɭ ɜɧɟɲɧɢɦɢ ɤɨɧɰɚɦɢ ɦɨɥɨɬɤɨɜ 4 ɢ ɪɟɛɪɚɦɢ 11, 12 ɢ 



13 ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɛɟɪ ɤɚɤ ɩɪɨɬɢɜɨɪɟɡɨɜ ɢ ɤɚɤ 

ɫɪɟɞɫɬɜ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɜɪɚɳɟɧɢɸ ɢɡɦɟɥɶɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɫɬɨɪɨɧɭ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 3. 

Ɂɚ ɫɱɟɬ ɨɩɢɫɚɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɡɞɚɟɬɫɹ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɭɩɪɨɳɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɢɡɦɟɥɶɱɢɬɟɥɹ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ, 

ɭɜɟɥɢɱɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɭɦɟɧɶɲɟɧɢɹ ɭɞɟɥɶɧɵɯ ɷɧɟɪɝɨɡɚɬɪɚɬ ɢ ɭɜɟɥɢɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɫɵɪɶɹ ɪɚɡɥɢɱɧɨɣ ɢɫɯɨɞɧɨɣ ɤɪɭɩɧɨɫɬɢ. 

ɉɨɥɭɱɟɧɵ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɦɨɞɟɥɢ 

ɦɨɥɨɬɤɨɜɨɝɨ ɢɡɦɟɥɶɱɢɬɟɥɹ ɧɚ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɚɯ. 

ɇɚ ɪɢɫɭɧɤɟ 1.8 ɢɡɨɛɪɚɠɟɧɚ ɛɟɡɪɟɲɟɬɧɚɹ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ.  

Ⱦɪɨɛɢɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1, ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ 2 ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɡɚɫɥɨɧɤɚɦɢ 3, ɪɢɮɥɟɧɨɣ 

ɞɟɤɨɣ 4, ɡɚɝɪɭɡɨɱɧɨɝɨ 5 ɢ ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɚɬɪɭɛɤɨɜ 6 ɢ ɪɨɬɨɪɚ 7. Ɋɨɬɨɪ 

ɫɨɞɟɪɠɢɬ ɜɚɥ 8, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɞɢɫɤɢ 9 ɫɨ ɫɤɜɨɡɧɵɦɢ ɩɚɡɚɦɢ 10 ɢ 

ɨɫɹɦɢ 11, ɧɚ ɤɨɬɨɪɵɯ ɫɜɨɛɨɞɧɨ ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɛɨɱɢɟ ɩɥɚɫɬɢɧɵ-ɦɨɥɨɬɤɢ 12. 

Ɂɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 5 ɫɦɟɳɟɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ 

ɤɨɪɩɭɫɚ ɞɪɨɛɢɥɤɢ ɜ ɫɬɨɪɨɧɭ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɫ ɰɟɥɶɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɝɪɭɡɤɢ 

ɩɪɨɞɭɤɬɚ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɫɜɹɡɚɧɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ. 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɞɪɨɛɢɥɤɢ ɫɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ ɤɨɪɩɭɫɚ 1 ɱɟɪɟɡ 

ɩɪɢɟɦɧɵɣ ɩɚɬɪɭɛɨɤ 5. ȼɧɚɱɚɥɟ ɝɪɚɧɭɥ ɵ ɫɵɪɶɹ ɪɚɡɪɭɲɚɸɬɫɹ ɭɞɚɪɚɦɢ 

ɦɨɥɨɬɤɨɜ 12, ɚ ɡɚɬɟɦ ɪɚɡɪɭɲɚɸɬɫɹ, ɭɞɚɪɹɹɫɶ ɨ ɪɢɮɥɟɧɭɸ ɞɟɤɭ 4, ɚ ɩɪɨɞɭɤɬ 

ɢɡɦɟɥɶɱɟɧɢɹ ɪɚɡɝɪɭɠɚɟɬɫɹ ɢɡ ɞɪɨɛɢɥɤɢ ɱɟɪɟɡ ɩɚɬɪɭɛɤɢ 6 ɜɨɡɞɭɯɨɦ. 

ɩɨɫɬɭɩɚɸɳɢɦ ɜ ɤɚɦɟɪɭ ɢɡɦɟɥɶɱɟɧɢɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 2, ɜɵɩɨɥɧɟɧɧɵɟ ɧɚ 

ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɩɭɫɚ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɡɚɫɥɨɧɤɚɦɢ 3. 

 



 
ɚ) 

 
ɛ) 

 
ɜ) 

Ɋɢɫɭɧɨɤ 1.8 – Ȼɟɡɪɟɲɟɬɧɚɹ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (Ⱥ.ɋ. №1719059) 

Ɋɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɩɭɬɟɦ 

ɭɫɬɚɧɨɜɤɢ ɦɨɥɨɬɤɨɜ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ. ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɹɟɬɫɹ ɡɚɡɨɪ ɦɟɠɞɭ ɞɟɤɨɣ 

ɢ ɦɨɥɨɬɤɚɦɢ. Ɉɞɧɚɤɨ, ɤɚɠɞɨɦɭ ɪɟɠɢɦɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɩɭɬɟɦ ɪɟɝɭɥɢɪɭɟɦɨɣ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ 

ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢɡɦɟɥɶɱɟɧɢɹ ɢ 

ɫɧɢɠɟɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɢɜ ɦɨɥɨɬɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɡɚɡɨɪ ɞɥɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɟɠɢɦɚ, ɡɚɫɥɨɧɤɨɣ 3 ɪɟɝɭɥɢɪɭɸɬ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɜ 



ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ, ɫɧɢɠɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɨɛɢɥɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɤ 

ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɭ. ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ 

ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɦɚɲɢɧ. Ɉɞɧɚɤɨ, ɜ ɪɨɬɨɪɧɵɯ 

ɞɪɨɛɢɥɤɚɯ ɪɟɝɭɥɢɪɭɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɧɵɦ ɜɵɧɨɫɨɦ ɩɪɨɞɭɤɬɚ ɱɟɪɟɡ ɞɜɚ ɢ ɛɨɥɟɟ 

ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɚɬɪɭɛɤɨɜ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. 

Ⱦɚɧɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 

ɪɨɬɨɪɧɨɣ ɞɪɨɛɢɥɤɢ. 

1.2 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

ɞɥɹ ɞɪɨɛɥɟɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɥɢ ɛɵ ɫɥɟɞɭɸɳɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ: ɩɪɨɫɬɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɦɨɞɭɥɹ ɩɨɦɨɥɚ, ɥɟɝɤɚɹ ɡɚɦɟɧɚ ɪɚɛɨɱɢɯ 

(ɢɡɧɨɲɟɧɧɵɯ) ɨɪɝɚɧɨɜ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɫɬɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɬɶ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɡɚɞɚɱɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɨɪɦɨɞɪɨɛɢɥɤɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 



2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

2.1. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɯ ɰɟɯɨɜ 

Ʉɨɪɦ ɞɥɹ ɫɤɨɬɚ ɞɨɥɠɟɧ ɛɵɬɶ ɥɟɝɤɨ ɩɟɪɟɜɚɪɢɜɚɟɦɵɦ, ɯɨɪɨɲɨ ɭɫɜɨɹɟɦɵɦ, 

ɛɵɬɶ ɜɤɭɫɧɵɦ, ɩɢɬɚɬɟɥɶɧɵɦ, ɧɟ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ. ɇɨ ɤɨɪɦɚ 

ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɜɢɞɟ, ɜ ɨɫɧɨɜɧɨɦ, ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɟ ɨɬɜɟɱɚɸɬ ɢ ɩɨɷɬɨɦɭ 

ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɪɚɛɨɬɤɟ. Ɉɛɪɚɛɨɬɤɚ ɤɨɪɦɨɜ ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɫɢɬɶ ɭɫɜɨɹɟɦɨɫɬɶ ɢɯ ɨɪɝɚɧɢɡɦɨɦ ɠɢɜɨɬɧɵɯ, ɭɜɟɥɢɱɢɬɶ 

ɩɢɬɚɬɟɥɶɧɨɫɬɶ, ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞɵ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɠɟɜɵɜɚɧɢɟ, ɩɨɜɵɫɢɬɶ 

ɜɤɭɫɨɜɵɟ ɤɚɱɟɫɬɜɚ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɩɪɟɞɭɩɪɟɞɢɬɶ ɡɚɛɨɥɟɜɚɧɢɟ ɠɢɜɨɬɧɵɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɰɟɯɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 

ɫɭɬɨɱɧɨɦɭ ɪɚɫɯɨɞɭ ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɚ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɟɬɫɹ ɪɚɰɢɨɧ 

ɢ ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɤɨɪɦɨɰɟɯɚɦɢ. 

Ʉɨɪɦɨɰɟɯ ɨɛɫɥɭɠɢɜɚɟɬ 600 ɝɨɥɨɜ. 

Ɋɚɰɢɨɧ ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ, ɤɝ, ɩɨ ɜɢɞɭ ɤɨɪɦɚ ɡɚɩɢɲɟɦ ɜ ɬɚɛɥɢɰɭ. 

Ɍɚɛɥɢɰɚ 2.1 - Ɋɚɰɢɨɧ ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ, ɤɝ 

ȼɢɞ ɤɨɪɦɚ Ʉɨɥɢɱɟɫɬɜɨ, ɤɝ 

ɋɢɥɨɫ ɤɭɤɭɪɭɡɧɵɣ 25 

ɋɨɥɨɦɚ 7 

ɋɜɟɤɥɚ 8 

Ʉɨɧɰɟɧɬɪɚɬɵ 2 

Ɇɢɤɪɨ-ɦɚɤɪɨ ɞɨɛɚɜɤɢ 0,8 

 

ɋɭɬɨɱɧɵɣ  ɪɚɫɯɨɞ   ɤɚɠɞɨɝɨ   ɜɢɞɚ  ɤɨɪɦɚ  ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ   ɩɨ ɮɨɪɦɭɥɟ 

 

q = ɚ1 m1+ ɚ2 m2 + ... + ɚnmn (2.1.) 

 

ɝɞɟ  a1  ɚ2, an-  ɦɚɫɫɚ  ɞɚɧɧɨɝɨ   ɤɨɪɦɚ  ɩɨ  ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɫɭɬɨɱɧɨɦɭ 

ɪɚɰɢɨɧɭ      ɧɚ ɨɞɧɨ ɠɢɜɨɬɧɨɟ, ɤɝ; 



         m1 ,m2 ,mn - ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɤɚɠɞɨɣ ɝɪɭɩɩɵ, 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɢɥɨɫɚ: q1 = 26 * 600 = 15 000 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɨɥɨɦɵ: q2 = 7 * 600 = 4 200 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɤɨɧɰɟɧɬɪɚɬɨɜ: q3 = 2  * 600 = 1 200 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɜɟɤɥɵ: q4 = 8 * 600 = 4 800 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɦɚɤɪɨ-ɦɢɤɪɨ ɞɨɛɚɜɨɤ: q5 = 0,8 * 600 = 480 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɫɟɯ ɤɨɪɦɨɜ ɢɥɢ ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 

QɋɍɌ = 15 000 + 4 200 + 1 200 + 4 800 + 480 = 25 680 ɤɝ/ɫɭɬ. 

ɇɚ ɪɢɫɭɧɤɟ ɢɡɨɛɪɚɡɢɦ ɝɪɚɮɢɤ ɪɚɫɯɨɞɚ ɤɨɪɦɨɜ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ. 

Ʉɨɪɦɥɟɧɢɟ ɞɜɚ ɪɚɡɚ ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ ɫ 8 ɞɨ 10 ɱɚɫɨɜ ɢ ɫ 11 ɞɨ 13 ɱɚɫɨɜ. 

Ɋɚɫɯɨɞ ɤɨɪɦɨɜ ɡɚ 1 ɞɚɱɭ ɫɨɫɬɚɜɢɬ QɋɍɌ/2.Ɂɚɩɢɲɟɦ    ɜɟɥɢɱɢɧɵ    ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɪɚɡɨɜɨɝɨ ɪɚɫɯɨɞɚ. 

qmax ɪɚɡɞ = 25680/2 = 12840 ɤɝ 

qɪɚɡɞ ɫɢɥɨɫɚ= 7500 ɤɝ 

qɪɚɡɞ ɫɨɥɨɦɵ = 2100 ɤɝ 

qɪɚɡɞ ɤɨɪɧɟɤɥɭɛ = 1200 ɤɝ 

qɪɚɡɞ ɤɨɧɰɟɧɬ = 600 ɤɝ 

qɪɚɡɞ ɦɢɤɪɨ-ɦɚɤɪɨ ɞɨɛɚɜɤɢ = 240 ɤɝ 

 Ʉɨɪɦɥɟɧɢɟ ɫ 8 ɞɨ 10                                       2-ɟ ɤɨɪɦɥɟɧɢɟ 

 

 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɪɚɮɢɤ ɪɚɫɯɨɞɚ ɤɨɪɦɨɜ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ 



2.2. Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɨɪɦɨɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

ɨɫɧɨɜɧɭɸ, ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɭɸ ɱɚɫɬɶ ɩɪɨɟɤɬɚ. ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ 

ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɚ: 

ɚ) ɋɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ: ɦɨɣɤɚ - ɪɟɡɤɚ -ɞɨɢɡɦɟɥɶɱɟɧɢɟ – 

ɫɦɟɲɢɜɚɧɢɟ 

ɛ) ɋɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ: ɞɨɡɢɪɨɜɚɧɢɟ -

ɫɦɟɲɢɜɚɧɢɟ. 

ɋɨɥɨɦɚ ɢɡ ɫɤɢɪɞ, ɫɢɥɨɫ ɢ ɫɟɧɚɠ ɢɡ ɯɪɚɧɢɥɢɳ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɢɡɦɟɥɶɱɟɧɧɵɟ ɮɭɪɚɠɢɪɨɦ, ɞɨɫɬɚɜɥɹɸɬɫɹ ɤ ɰɟɯɭ ɬɪɚɤɬɨɪɧɵɦɢ ɩɪɢɰɟɩɚɦɢ ɢ 

ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɨɬɞɟɥɟɧɢɹ ɩɪɢɟɦɚ ɤɨɪɦɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɢɬɚɬɟɥɢ ɡɟɥɟɧɨɣ 

ɦɚɫɫɵ ɉɁɆ-1,5. Ɂɞɟɫɶ ɫɨɥɨɦɚ ɢɥɢ ɫɢɥɨɫ ɪɚɡɪɵɯɥɹɟɬɫɹ ɢ ɩɨɞɚɟɬɫɹ ɫɤɪɟɛɤɨɜɵɦɢ 

ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ ɧɚ ɥɢɧɢɸ ɫɛɨɪɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɟɣ (ɪɢɫɭɧɨɤ 2.2). 

 

Ɋɢɫɭɧɨɤ 2.2 – Ⱦɢɚɝɪɚɦɦɚ ɨɛɪɚɛɨɬɤɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɢ ɫɢɥɨɫɚ 

 

Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ ɞɨɫɬɚɜɥɹɸɬɫɹ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, 

ɜɵɝɪɭɠɚɸɬɫɹ ɜ ɡɨɜɚɥɶɧɭɸ ɹɦɭ, ɨɬɤɭɞɚ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɌɄ-5,06 ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ 

ɢɡɦɟɥɶɱɢɬɟɥɶ-ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ ɂɄɆ-5, ɝɞɟ ɨɱɢɳɚɸɬɫɹ ɨɬ ɝɪɹɡɢ, ɢɡɦɟɥɶɱɚɸɬɫɹ 

ɢ ɱɟɪɟɡ ɛɭɧɤɟɪ-ɞɨɡɚɬɨɪ ɩɨɞɚɸɬɫɹ ɧɚ ɥɢɧɢɸ ɫɛɨɪɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ 

(ɪɢɫɭɧɨɤ 2.3). 



 

Ɋɢɫɭɧɨɤ 2.3 – Ⱦɢɚɝɪɚɦɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ 

 

Ʉɨɧɰɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɪɦɨɰɟɯ ɝɨɬɨɜɵɦɢ (ɜ ɜɢɞɟ ɦɭɱɧɢɫɬɵɯ 

ɤɨɦɛɢɤɨɪɦɨɜ) ɫ ɤɨɦɛɢɤɨɪɦɨɜɨɝɨ ɰɟɯɚ ɢ ɜɜɨɞɹɬɫɹ ɜ ɤɨɪɦɨɫɦɟɫɶ. Ʉɨɧɰɤɨɪɦɚ 

ɞɨɫɬɚɜɥɹɸɬ ɚɜɬɨɡɚɝɪɭɡɱɢɤɨɦ ɁɋɄ-10 ɤɨɬɨɪɵɣ ɩɨɞɚɟɬ ɢɯ ɜ ɛɭɧɤɟɪɵ-ɞɨɡɚɬɨɪɵ. 

ɂɡ ɛɭɧɤɟɪɨɜ ɱɟɪɟɡ ɜɢɧɬɨɜɨɣ ɤɨɧɜɟɣɟɪ ɍɒ2-4201 ɤɨɧɰɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɧɚ 

ɥɢɧɢɸ ɫɛɨɪɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ (ɪɢɫɭɧɨɤ 2.4). 

 

Ɋɢɫɭɧɨɤ 2.4 – Ⱦɢɚɝɪɚɦɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɦɛɢɤɨɪɦɚ 

 

2.3 ɍɫɬɚɧɨɜɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ 

ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ ɨɛɪɚɛɨɬɤɢ 

ȼɫɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ 

ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɨɦɨɜ ɡɚɩɨɥɧɹɸɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɨɜ 



ȼɢɞ ɤɨɪɦɚ Ɉɩɟɪɚɰɢɹ 

ɨɛɪɚɛɨɬɤɢ 

Ʉɨɥ-ɜɨ, 

ɬ 

Ʉɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

1 2 3 4 

Ƚɪɭɛɵɟ ɤɨɪɦɚ ɢɡɦɟɥɶɱɟɧɢɟ 4,2 Ⱦɥɢɧɚ ɱɚɫɬɢɰ ɫɨɥɨɦɵ ɢ ɝɪɭɛɨɝɨ 

ɫɬɟɛɥɢɫɬɨɝɨ ɫɟɧɚ ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ 

ɞɥɹ ɄɊɋ ɞɨɥɠɧɚ ɛɵɬɶ 25-50 ɦɦ. 

ɑɬɨɛɵ ɤɨɪɦ ɛɵɥ ɦɹɝɤɢɦ, 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɪɚɫɬɢɪɚɬɶ ɢɥɢ ɪɚɫɳɟɩɥɹɬɶ ɜɞɨɥɶ 

ɜɨɥɨɤɨɧ. 

ɋɢɥɨɫ ɢɡɦɟɥɶɱɟɧɢɟ  ɉɪɨɰɟɫɫ ɢɡɦɟɥɶɱɟɧɢɹ ɞɨɥɠɟɧ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɢɧɢɦɚɥɶɧɵɟ ɩɨɬɟɪɢ 

ɫɨɤɚ. ɂɡɦɟɥɶɱɟɧɢɟ ɞɨɥɠɧɨ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟɡɚɞɨɥɝɨ ɞɨ 

ɫɤɚɪɦɥɢɜɚɧɢɹ. Ⱦɨɥɠɟɧ ɛɵɬɶ 

ɢɡɦɟɥɶɱɟɧ ɞɨ 15-20 ɦɦ. 

Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞ

ɵ 

ɦɨɣɤɚ, 

ɢɡɦɟɥɶɱɟɧɢɟ 

4,8 Ɇɨɣɤɚ ɞɨɥɠɧɚ ɜɟɫɬɢɫɶ ɩɨ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɨ ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ 

ɡɟɦɥɢ, ɧɨ ɩɪɨɰɟɫɫ ɦɨɣɤɢ ɧɟ 

ɞɨɥɠɟɧ ɛɵɬɶ ɞɥɢɬɟɥɶɧɵɦ, ɬ.ɤ. ɩɪɢ 

ɷɬɨɦ ɦɨɝɭɬ ɛɵɬɶ ɩɨɬɟɪɢ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɧɚɩɪɢɦɟɪ 

ɤɪɚɯɦɚɥɚ ɢ ɫɚɯɚɪɚ. ɂɡɦɟɥɶɱɟɧɢɟ 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɞɥɹ ɄɊɋ 

ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɜɢɞɟ 

ɥɨɦɬɢɤɨɜ ɬɨɥɳɢɧɨɣ 5-12 ɦɦ. 

Ɇɨɣɤɚ, ɪɟɡɤɚ ɞɨɥɠɧɵ ɜɟɫɬɢɫɶ 

ɧɟɡɚɞɨɥɝɨ ɞɨ ɫɤɚɪɦɥɢɜɚɧɢɹ ɜɨ 

ɢɡɛɟɠɚɧɢɟ ɩɨɱɟɪɧɟɧɢɹ ɢ ɩɨɬɟɪɢ 

ɫɜɟɠɟɫɬɢ. 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧ

ɵɟ ɤɨɪɦɚ 

 1,2 ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɞɪɨɛɥɟɧɨɝɨ ɡɟɪɧɚ 

ɞɨɥɠɟɧ ɛɵɬɶ ɞɥɹ ɄɊɋ 1,8 ... 2,6 ɦɦ 

(ɤɪɭɩɧɨɟ ɞɪɨɛɥɟɧɢɟ) ɢ 0,2 ... 1,0 

ɦɦ (ɦɟɥɤɨɟ ɞɪɨɛɥɟɧɢɟ). ɉɪɢ 

ɥɸɛɨɣ ɫɬɟɩɟɧɢ ɞɪɨɛɥɟɧɢɹ ɜ 



 

2.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

Ɂɚɞɚɱɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ, 

ɟɦɤɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɫɟɯ ɦɚɲɢɧ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɪɦɨɰɟɯɚ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨ 

ɧɟɩɪɟɪɵɜɧɨɦɭ ɩɪɨɰɟɫɫɭ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɭɸ ɱɚɫɨɜɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɦɚɲɢɧ ɜ ɰɟɥɨɦ. 

ɂɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɚ ɱɚɫɨɜɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ:  

 

                                   Q = q / t,                                                               (2.1) 

 

ɝɞɟ q - ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɤɨɪɦɚ; 

       t - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɟɪɢɨɞɚ, t = 2. 

Ʌɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ: 

Q =12 840 / 2 = 6420,ɤɝ/ɱ  

Ʌɢɧɢɢ ɫɢɥɨɫɚ ɢɥɢ ɫɟɧɚɠɚ:  

Q = 7500/2 = 3750, ɤɝ/ɱ 

Ʌɢɧɢɢ ɫɨɥɨɦɵ:  

Q = 2 100/2 = 1 050,ɤɝ/ɱ  

Ʌɢɧɢɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ  

Q = 2400/2 = 1 200,ɤɝ/ɱ 

Ʌɢɧɢɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ; 

Q = 600 / 2 = 300 , ɤɝ/ɱ 

Ʌɢɧɢɢ ɦɢɤɪɨ-ɦɚɤɪɨɞɨɛɚɜɨɤ: 

Q = 240/2 = 120, ɤɝ/ɱ. 

Ɍ.ɤ.    ɤɨɪɦɨɰɟɯ   ɧɟɩɪɟɪɵɜɧɨɝɨ   ɞɟɣɫɬɜɢɹ   ɮɚɤɬɢɱɟɫɤɨɟ   ɜɪɟɦɹ ɪɚɛɨɬɵ 

ɤɚɠɞɨɣ ɥɢɧɢɢ ɢ ɤɨɪɦɨɰɟɯɚ ɜ ɰɟɥɨɦ ɪɚɜɧɨ 2 ɱ. 



ɉɨɞɛɢɪɚɟɦ ɩɨ ɪɚɫɱɟɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɵ ɢ ɡɚɩɢɫɵɜɚɟɦ ɜ 

ɬɚɛɥɢɰɭ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 – ɉɨɞɛɨɪ ɦɚɲɢɧ ɩɨ ɪɚɫɱɟɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

ȼɢɞ 

ɤɨɪɦɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɩɟɪɚɰɢɢ 

q, 

ɬ/ɫɭɬ 

ɬ, 

ɱ 

Q, 

ɬ/ɱ 

Ɇɚɪɤɚ 

ɦɚɲɢɧɵ 

ɉɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ, 

ɦ3/ɱ 

Ⱦɟɣɫɬɜɢ-

ɬɟɥɶɧɨɟ 

ɜɪɟɦɹ, ɱ 

ɋɨɥɨɦɚ, 

ɫɢɥɨɫ 

Ɋɚɡɪɵɯɥɟɧɢɟ, 

ɩɨɞɚɱɚ ɧɚ ɥɢɧɢɸ 

ɫɛɨɪɚ ɢ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɤɨɪɦɨɫɦɟɫɢ 

2,1 2 1,05 ɉɁɆ-1,5 3,75 2 

Ʉɨɪɧɟ-

ɤɥɭɛɧɟ-

ɩɥɨɞɵ 

ɉɨɞɚɱɚ ɜ 

ɢɡɦɟɥɶɱɢɬɟɥɶ, 

ɦɨɣɤɚ, 

ɢɡɦɟɥɶɱɟɧɢɟ 

2,4 2 1,2 ɌɄ-5,06 

ɂɄɆ-5 

ɛɭɧɤɟɪ 

ɞɨɡɚɬɨɪ 

5 ɬ/ɱ 7 ɬ/ɱ 5 

ɬ/ɱ 

2 

Ʉɨɦɛɢ-

ɤɨɪɦɚ 

Ⱦɨɡɢɪɨɜɚɧɢɟ, 

ɩɨɞɚɱɚ ɧɚ ɥɢɧɢɸ 

ɫɛɨɪɚ ɢ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɤɨɪɦɨɫɦɟɫɢ 

0,6 2 0,3 ȻɋɄ-10 

ɍɒ2-4 

4 2 

 

ȼɫɟ ɩɨɞɨɛɪɚɧɧɵɟ ɦɚɪɤɢ ɦɚɲɢɧ ɧɚɫɬɪɨɟɧɵ ɧɚ ɪɚɫɱɟɬɧɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɪɟɤɨɦɟɧɞɭɟɦɭɸ ɧɚɫɬɪɨɣɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɪɦɨɰɟɯɨɜ). 

ɇɚɫɬɪɨɣɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɪɦɨɰɟɯɨɜ ɧɚ ɧɟɨɛɯɨɞɢɦɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 



 
 

Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɧɢɢ ɞɨɡɢɪɨɜɚɧɧɨɣ ɩɨɞɚɱɢ ɢ ɨɛɪɚɛɨɬɤɢ 

ɫɢɥɨɫɚ, ɫɟɧɚ 

 

Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɧɢɢ ɞɨɡɢɪɨɜɚɧɧɨɣ ɩɨɞɚɱɢ ɢ ɨɛɪɚɛɨɬɤɢ 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ. 

 
 



Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɧɢɢ ɤɨɪɦɨɜ 

 
 

Ɋɢɫɭɧɨɤ 2.8 – Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɧɢɢ ɜɵɞɚɱɢ ɤɨɪɦɨɫɦɟɫɟɣ 

 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɄɈɊɄ-15 ɩɨɡɜɨɥɹɟɬ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɞɨɡɢɪɨɜɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɫɨɫɬɚɜɥɹɬɶ ɪɚɰɢɨɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɦɟɸɳɢɯɫɹ ɜ 

ɯɨɡɹɣɫɬɜɟ ɤɨɪɦɨɜ, ɧɨ ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɪɦɨɰɟɯɨɜ ɫ 

ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɬɨɤɨɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ, ɨɩɟɪɚɬɨɪɵ, ɭɩɪɚɜɥɹɸɳɢɟ 

ɷɬɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɧɟ ɜɫɟɝɞɚ ɦɨɝɭɬ ɛɵɫɬɪɨ ɢ, ɝɥɚɜɧɨɟ, ɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɢɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɡɚɞɚɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɞɟɥɚɬɶ ɷɬɨ ɩɨ 

ɧɨɦɨɝɪɚɦɦɚɦ [21]. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ I ɪɢɫɭɧɤɚ 2.9 ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɬɨɱɧɚɹ ɢɥɢ ɪɚɡɨɜɚɹ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɨɦ, ɢɥɢ ɢɧɨɦ ɤɨɦɩɨɧɟɧɬɟ ɜɯɨɞɹɳɟɦ ɜ ɤɨɪɦɨɫɦɟɫɶ, ɜ ɰɟɥɨɦ ɞɥɹ 

ɮɟɪɦɵ ɢɥɢ ɨɬɞɟɥɶɧɨɝɨ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ. 

ɇɚ ɨɫɢ ɚɛɫɰɢɫɫ ɧɨɦɨɝɪɚɦɦɵ ɨɬɪɚɠɟɧɚ ɦɚɫɫɚ ɤɨɪɦɨɜ, ɚ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ 

ɫɭɬɨɱɧɚɹ ɢɥɢ ɪɚɡɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɪɦɚɯ ɤɚɠɞɨɝɨ ɜɢɞɚ. 

Ʌɭɱɢ ɧɚɞɩɢɫɹɦɢ 200, 400 ɢ ɬ.ɞ. ɨɛɨɡɧɚɱɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ, ɞɥɹ 

ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɝɨɬɨɜɢɬɶ ɤɨɪɦɨɫɦɟɫɶ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ II (ɪɢɫɭɧɨɤ 2.10) ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɚɫɨɜɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɥɢɧɢɢ (ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɫɢɥɨɫɚ ɢɥɢ ɫɟɧɚɠɚ, 

ɤɨɦɛɢɤɨɪɦɚ ɢ ɤɨɪɟɤɥɭɛɧɟɩɥɨɞɨɜ) ɫɨɝɥɚɫɧɨ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɨɪɦɚɯ ɩɨ ɨɫɢ 

ɨɪɞɢɧɚɬ - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚ ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 



ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚ ɨɫɢ ɚɛɫɰɢɫɫ ɩɪɢɜɟɞɟɧɚ ɫɭɬɨɱɧɚɹ ɢɥɢ ɪɚɡɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɤɨɪɦɚɯ. ɇɚɫɬɪɨɣɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɚɩɪɢɦɟɪ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɝɨɬɨɜɢɬɶ ɤɨɪɦɨɫɦɟɫɶ ɧɚ 600 ɝɨɥɨɜ ɫ ɪɚɰɢɨɧɨɦ ɜɤɥɸɱɚɸɳɟɦ 20 

ɤɝ ɫɢɥɨɫɚ, 10 ɤɝ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, 4 ɤɝ ɤɨɦɛɢɤɨɪɦɚ, ɢ 3 ɤɝ ɫɨɥɨɦɵ.  

 
 

Ɋɢɫɭɧɨɤ 2.9 – ɇɨɦɨɝɪɚɦɦɚ I ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɭɬɨɱɧɨɣ ɢ ɪɚɡɨɜɨɣ 

ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɚɯ 

 



Ɋɢɫɭɧɨɤ 2.10 – ɇɨɦɨɝɪɚɦɦɚ II ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɥɢɧɢɢ 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɦɚɫɫɭ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɤɨɪɦɚ. ȼɟɫɶ ɯɨɞ 

ɩɨɢɫɤɚ ɧɚ ɧɨɦɨɝɪɚɦɦɟ ɩɨɤɚɡɚɧ ɫɬɪɟɥɤɚɦɢ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɨɛɳɭɸ ɦɚɫɫɭ 

ɤɨɪɦɨɜ ɪɚɜɧɭɸ: 

                                Qɨɛ = Q1 + Q2 + … + Qn                                      (2.2.) 

ɂɫɯɨɞɹ ɢɡ ɨɛɳɟɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɨɫɦɟɫɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ [21]. 

                                t = Qɨɛ / ɉɤ                                                                (2.3.) 

Ɂɧɚɹ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɨɣ ɥɢɧɢɢ ɭɫɬɚɧɨɜɢɬɶ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɚɠɞɨɣ ɥɢɧɢɢ. 

Ɂɧɚɹ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɨɣ ɥɢɧɢɢ ɭɫɬɚɧɨɜɢɬɶ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɚɠɞɨɣ ɥɢɧɢɢ. ɉɨ ɨɫɢ ɚɛɫɰɢɫɫ ɛɟɪɟɦ ɨɛɳɭɸ ɦɚɫɫɭ ɤɨɪɦɚ ɥɢɧɢɢ ɢ ɩɨ 

ɜɟɪɬɢɤɚɥɢ ɩɨɞɧɢɦɚɟɦɫɹ ɜɜɟɪɯ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɭɱɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 

ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ. ɂɡ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɢɞɟɦ ɜɩɪɚɜɨ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɧɚ ɨɫɢ 

ɨɪɞɢɧɚɬ ɧɚɯɨɞɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɬɞɟɥɶɧɨɣ ɥɢɧɢɢ. Ɉɩɪɟɞɟɥɢɜ ɱɚɫɨɜɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɤɨɪɦɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɨɡɢɪɭɸɳɢɟ 

ɭɫɬɪɨɣɫɬɜɚ ɫɢɥɨɫɚ, ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɤɨɦɛɢɤɨɪɦɨɜ, ɤɨɪɧɟɩɥɨɞɨɜ ɢ ɞɪɭɝɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɩɪɢɦɟɪ, 

ɪɭɤɨɹɬɤɭ ɭɩɪɚɜɥɟɧɢɹ  ɫɤɨɪɨɫɬɶɸ  ɩɨɞɚɱɢ  ɩɢɬɚɬɟɥɹ  ɫɢɥɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ  ɧɚ 

ɨɬɦɟɬɤɟ 6, ɱɬɨ ɛɭɞɟɬ  ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 12 ɬ/ɱ  ɢ ɬ.ɞ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɩɟɪɶ ɱɚɫɬɧɵɟ ɜɨɩɪɨɫɵ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɪɝɚɧɢɡɚɰɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɥɟɞɭɸɳɚɹ: ɩɪɢ 2-ɯ ɪɚɡɨɜɨɦ ɤɨɪɦɥɟɧɢɢ 

ɤɨɪɦɨɰɟɯ ɪɚɛɨɬɚɟɬ ɜ 2 ɩɨɥɭɫɦɟɧɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 6.42 ɬ/ɱ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 2ɱ. Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɪɟɣɫɨɜ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɞɨɫɬɚɜɤɢ ɫɢɥɨɫɚ, ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɫɨɥɨɦɵ (ɫɟɧɚ) ɜ ɬɟɱɟɧɢɟ 1 ɩɨɥɭɫɦɟɧɵ. 
 

Ɂɚ 1 ɪɟɣɫ ɞɨɫɬɚɜɥɹɟɬɫɹ ɫɢɥɨɫɚ 5,0 ɬ. 



Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ - 5,0 ɬ. 

ɋɨɥɨɦɵ - 0,7 ɬ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɞɜɚ ɪɟɣɫɚ ɫɢɥɨɫɚ, ɨɞɢɧ ɪɟɣɫ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, 

ɬɪɢ ɪɟɣɫɚ ɫɨɥɨɦɵ. 

Ɉɛɴɟɦ ɡɚɜɚɥɶɧɨɣ ɹɦɵ ɞɥɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ 

ɨɧ ɦɨɝ ɜɦɟɫɬɢɬɶ qmax ɪɚɡɨɜɨɟ 

                                                   W ≥ q / ρ*β,ɦ3
                                       (2.4) 

ɝɞɟ q - ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɤɨɪɦɨɜ  

       ρ - ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɤɨɪɦɚ 

       β – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ 

W = 2,4 / 670*0,9 = 4 ɦɷ
 

Ʉɨɧɰɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɪɦɨɰɟɯ ɝɨɬɨɜɵɦɢ ɢ ɡɚɝɪɭɠɚɸɬɫɹ ɜ 

ɛɭɧɤɟɪɚ  -   ɞɨɡɚɬɨɪɵ.   Ⱥɜɬɨɡɚɝɪɭɡɱɢɤ   ɁɋɄ-10   ɡɚɜɨɡɢɬɫɹ   2   ɪɚɡɚ  ɢ 

ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪɵ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɛɭɧɤɟɪɨɜ W = 8 ɦ3, ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɧɰɤɨɪɦɚɯ ɛɭɞɟɬ 

ɨɛɟɫɩɟɱɟɧɚ ɧɚ 2 ɞɧɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ. 

Ɂɚɜɚɥɶɧɚɹ ɹɦɚ ɞɥɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ - 4 ɦ3, 2 ɛɭɧɤɟɪɚ-ɞɨɡɚɬɨɪɚ ɞɥɹ 

ɤɨɧɤɨɪɦɨɜ -5ɦ. 

1. Ʉɪɚɬɱɚɣɲɢɣ    ɩɭɬɶ   ɫɵɪɶɹ   ɨɬ   ɧɚɱɚɥɶɧɨɣ   ɞɨ   ɤɨɧɟɱɧɨɣ ɨɩɟɪɚɰɢɢ. 

2. ɋɨɛɥɸɞɟɧɢɟ   ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ   ɜ ɪɚɫɫɬɚɧɨɜɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

3. Ɇɢɧɢɦɚɥɶɧɭɸ   ɩɨɬɪɟɛɧɨɫɬɶ  ɜ  ɪɚɡɥɢɱɧɵɯ  ɩɟɪɟɝɪɭɡɨɱɧɵɯ ɨɩɟɪɚɰɢɹɯ. 

4. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɥɢɧɢɣ. 

5. ɋɨɡɞɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɭɞɨɛɫɬɜ. 

6. ɋɨɛɥɸɞɟɧɢɟ ɧɨɪɦ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ. 

ɇɟɨɛɯɨɞɢɦɭɸ ɩɥɨɳɚɞɶ ɤɨɪɦɨɰɟɯɚ ɨɩɪɟɞɟɥɢɦ ɦɟɬɨɞɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɇɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɡ ɛɭɦɚɝɢ ɜɵɪɟɡɚɸɬɫɹ ɜ ɦɚɫɲɬɚɛɟ 1:100 

ɢɥɢ 1:200 ɮɢɝɭɪɵ, ɩɨɞɨɛɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɪɨɟɤɰɢɹɦ ɦɚɲɢɧ. ɗɬɢ ɮɢɝɭɪɵ 

ɪɚɡɦɟɳɚɸɬ ɧɚ ɥɢɫɬɟ ɦɢɥɥɢɦɟɬɪɨɜɨɣ ɛɭɦɚɝɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɨɣ 

ɫɯɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɫɬɚɜɥɹɸɬ ɦɟɠɞɭ ɧɢɦɢ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨ 



ɧɨɪɦɚɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɡɪɵɜɵ. Ⱦɚɥɟɟ, ɡɚɮɢɤɫɢɪɨɜɚɜ ɮɢɝɭɪɵ, ɧɚɧɨɫɢɦ ɧɚ 

ɛɭɦɚɝɟ ɥɢɧɢɢ ɫɬɟɧ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɩɨɥɚ ɤɨɪɦɨɰɟɯɚ. 



3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

 3.1 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɞɪɨɛɢɥɤɢ 

 

ɂɡɜɟɫɬɧɵ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ. 

ɇɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɫɟɩɚɪɚɬɨɪɚ, ɤɚɤ ɭ ȾȻ - 5. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɟɩɚɪɚɬɨɪ 

ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɪɟɲɟɬɚ, ɧɨ ɬɨɥɶɤɨ ɜɵɧɟɫɟɧɧɨɸ ɢɡ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ. ɂɡɜɟɫɬɧɵ 

ɬɚɤɠɟ ɬɚɤɢɟ ɫɩɨɫɨɛɵ, ɤɨɝɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤɚɤ ɪɨɬɨɪɚ ɬɚɤ ɢ ɫɬɚɬɨɪɚ, ɚ ɬɚɤɠɟ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ.  

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ 

ɫɩɨɫɨɛ, ɤɨɝɞɚ ɢɡɦɟɧɟɧɢɟ ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɞɪɨɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ. Ⱦɨɫɬɢɝɚɟɬɫɹ ɷɬɨ ɩɭɬɟɦ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɬɚɬɨɪɚ ɛɟɡɪɟɲɟɬɧɨɣ ɞɪɨɛɢɥɤɢ ɢ ɫɩɟɰɢɚɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. 

 

3.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ  ɜɵɛɪɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

Ⱦɪɨɛɢɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɜɚɪɧɨɣ ɪɚɦɵ, ɤɨɪɩɭɫɚ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ (2), 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɨɬɨɪɚ (28), ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɦɨɥɨɬɤɨɜɵɣ ɛɚɪɚɛɚɧ 

(1), ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɜɚɥɭ, ɤɨɬɨɪɵɣ ɜɪɚɳɚɟɬɫɹ ɜ 

ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɚɯ (11, 27). ɉɪɢɜɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɱɟɪɟɡ ɤɥɢɧɨɪɟɦɟɧɧɭɸ ɩɟɪɟɞɚɱɭ. ɂɦɟɟɬɫɹ ɩɪɢɟɦɧɵɣ ɛɭɧɤɟɪ, ɡɚɝɪɭɡɨɱɧɚɹ ɢ 

ɜɵɝɪɭɡɧɚɹ ɝɨɪɥɨɜɢɧɵ. ɇɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ 

ɭɫɬɚɧɨɜɥɟɧɵ ɫɦɟɧɧɵɟ ɛɢɱɢ (10) ɢ ɩɨɜɨɪɨɬɧɵɟ ɠɚɥɸɡɢ. 



 

Ɋɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɂɫɯɨɞɧɵɣ 

ɦɚɬɟɪɢɚɥ (ɡɟɪɧɨ) ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜ ɩɪɢɟɦɧɵɣ 

ɛɭɧɤɟɪ. Ɂɟɪɧɨ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɭɸ ɝɨɪɥɨɜɢɧɭ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ 

ɞɪɨɛɢɥɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɥɶɱɟɧɢɟ ɡɚ ɫɱɟɬ ɭɞɚɪɧɵɯ ɞɟɣɫɬɜɢɣ ɦɨɥɨɬɤɨɜ, 

ɭɞɚɪɚ ɨ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ, ɢɫɬɢɪɚɧɢɹ ɜ 

ɜɨɡɞɭɲɧɨ-ɩɪɨɞɭɤɬɨɜɨɦ ɫɥɨɟ. ɂɡɦɟɥɶɱɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɭɞɚɥɹɟɬɫɹ ɢɡ ɤɚɦɟɪɵ 

ɱɟɪɟɡ ɜɵɝɪɭɡɧɭɸ ɝɨɪɥɨɜɢɧɭ.  

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ  ɫɬɟɩɟɧɢ  ɢɡɦɟɥɶɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɢɦɢ 

ɫɩɨɫɨɛɚɦɢ.  

ȼɨ-ɩɟɪɜɵɯ, ɢɡɦɟɧɟɧɢɟɦ ɜɪɟɦɟɧɢ ɩɪɟɛɵɜɚɧɢɹ t ɦɚɬɟɪɢɚɥɚ ɜ ɪɚɛɨɱɟɣ 

ɤɚɦɟɪɟ ɞɪɨɛɢɥɤɢ.  

ȼɨ-ɜɬɨɪɵɯ, ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɟɩɟɧɢ ɢɡɦɟɥɶɱɟɧɢɹ ɜɧɭɬɪɢ ɪɚɛɨɱɟɣ 

ɤɚɦɟɪɵ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɛɢɱɚɦɢ 

ɭɫɬɚɧɨɜɥɟɧɨ ɧɟɫɤɨɥɶɤɨ ɩɨɜɨɪɨɬɧɵɯ ɠɚɥɸɡɢ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ 

ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɋɬɟɩɟɧɶ ɢɡɦɟɥɶɱɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɭɝɥɚ ɢ 

ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɚ ɠɚɥɸɡɢ. ɉɨɜɨɪɨɬ ɠɚɥɸɡɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ȼ ɬɪɟɬɶɢɯ, ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɬɟɩɟɧɶ ɢɡɦɟɥɶɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ 

ɦɟɧɹɹ ɤɨɥɢɱɟɫɬɜɨ ɫɴɟɦɧɵɯ ɛɢɱɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɞɪɨɛɢɥɤɢ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ɩɨɡɜɨɥɹɟɬ:  

- ɢɡɦɟɧɹɬɶ: 

ɚ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɪɨɛɢɥɤɢ; 

            ɛ)  ɦɨɞɭɥɶ  ɩɨɦɨɥɚ   ɢɡɦɟɥɶɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ; 

ɜ) ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ; 

3.3  Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

3.3.1   Ɋɚɫɱɟɬ ɨɫɟɣ ɦɨɥɨɬɤɨɜ 



ȼɨ ɜɪɟɦɹ ɜɪɚɳɟɧɢɹ ɛɚɪɚɛɚɧɚ ɨɫɢ ɧɚɝɪɭɠɟɧɵ ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɫɢɥɚɦɢ, 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɦɨɥɨɬɤɢ: 

                                Q0 = m · ω2 · r, (3.1) 

ɝɞɟ     m - ɦɚɫɫɚ ɦɨɥɨɬɤɚ, ɤɝ; 

ω - ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, 1/ɫ-1
; 

r- ɪɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɟɣ ɰɟɧɬɪɨɜ ɦɚɫɫ ɦɨɥɨɬɤɨɜ, ɦ. 

 

Ɉɫɶ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɪɢ ɞɢɫɤɚ (ɪɢɫɭɧɨɤ 3.1), ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ. 

ɇɚ ɧɚɝɪɭɠɟɧɧɭɸ ɨɫɶ ɞɟɣɫɬɜɭɸɬ 17 ɫɢɥ Q0,, ɬ.ɤ. ɧɚ ɧɟɣ ɪɚɫɩɨɥɨɠɟɧɵ 17 

ɦɨɥɨɬɤɨɜ. 

 

         ɉɪɨɝɢɛ ɜ ɰɟɧɬɪɟ ɛɚɥɤɢ ɩɨɞ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ q 

ɢ ɦɨɦɟɧɬɨɦ Ɇ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
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,                                     (3.2) 

ɝɞɟ      /0 - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ, ɦ; 

q - ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɇ/ɦ. 

 



 

ɉɪɨɝɢɛ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ R ɜ ɷɬɨɦ ɫɟɱɟɧɢɢ (ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɧɫɨɥɢ 

ɡɚɦɟɧɹɟɬɫɹ ɢɡɝɢɛɚɸɳɢɦ ɦɨɦɟɧɬɨɦ Ɇ) ɨɩɪɟɞɟɥɹɟɬɫɹ: 
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Ɉɬɫɸɞɚ 
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.                      (3.4) 

ɉɪɨɝɢɛɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɛɚɥɤɢ (ɪɢɫɭɧɨɤ 3.4) ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɞɥɹ 

ɛɚɥɤɢ ɧɚ 2-ɯ ɨɩɨɪɚɯ, ɧɚɝɪɭɠɟɧɧɨɣ ɪɹɞɨɦ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɫɢɥ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɞɥɹ ɦɨɥɨɬɤɨɜ ɦɚɫɫɨɣ 0,15 ɤɝ, ɩɪɢ 

ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 3500 ɦɢɧ-1
, ɦɚɤɫɢɦɚɥɶɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ 366,5ɫ-

1, ɪɚɞɢɭɫɟ ɨɤɪɭɠɧɨɫɬɢ ɰɟɧɬɪɨɜ ɦɚɫɫ ɦɨɥɨɬɤɨɜ 0,2 ɦ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɞɢɚɦɟɬɪ 

ɨɫɢ ɦɨɥɨɬɤɨɜ doc ɪɚɜɧɨɣ 20 ɦɦ. 

Ɉɫɶ ɦɨɥɨɬɤɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɢɡ ɫɬɚɥɢ 40 X ɫ HRC 40...45. 

Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɨɫɢ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ  

                                  

sp

sɤ


 ][
       ,                                     (3.5) 



ɝɞɟ      ][ s - ɞɨɩɭɫɬɢɦɵɣ ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ, ɦɉɚ; 

   sp - ɪɚɫɱɟɬɧɵɣ ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ,   ɦɉɚ. 

                                                         

Bp

Bɤ


 ][
   ,                                       (3.6) 

ɝɞɟ      ][ B - ɞɨɩɭɫɬɢɦɵɣ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ, ɦɉɚ;  

          ][ Bp - ɪɚɫɱɟɬɧɵɣ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ, ɦɉɚ. 

Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɤ1 ɪɚɜɟɧ 1,6, ɩɨ ɩɪɟɞɟɥɭ 

ɩɪɨɱɧɨɫɬɢ ɤ2  ɪɚɜɟɧ 2,06. 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɛɨɥɶɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨ-ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ  

[hȾɨɩ] = 1,5...2,0. 

Ⱦɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɱɧɨɫɬɶ ɨɫɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ. 

 

  3.3.2  Ɋɚɫɱɟɬ ɦɨɥɨɬɤɨɜ 

 

         ɇɚ ɦɨɥɨɬɨɤ ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ Qo (ɪɢɫɭɧɨɤ 3.5). 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
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2

0                                        (3.7) 

ɝɞɟ     Q0 - ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɦɨɥɨɬɨɤ, ɇ;  

          δ - ɬɨɥɳɢɧɚ ɦɨɥɨɬɤɚ, ɦ; 

ɫ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɨɦɤɢ ɞɨ ɨɬɜɟɪɫɬɢɹ ɦɨɥɨɬɤɚ, ɦ. ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɫɪɟɡ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

                                                            ][4,0 ss                                         (3.8) 

ɝɞɟ      ][ s - ɞɨɩɭɫɬɢɦɵɣ ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ, ɦɉɚ. 



с    

а    

l    B    d    Q   0    

Р    и    с    .    3    .    3    .    Р    а    с    ч    е    т    н    а    я    с    х    е    м    а    м    о    л    о    т    к    а    д    р    о    б    и    л    к    и    
 

 

ɂɫɯɨɞɹ  ɢɡ   ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ   ɢ   ɭɫɥɨɜɢɣ   ɪɚɛɨɬɵ 

ɜɵɛɢɪɚɟɦ ɦɚɬɟɪɢɚɥ ɦɨɥɨɬɤɚ ɫɬɚɥɶ 20. ɉɪɢ δ = 0,04 ɦ, ɫ=0,025 ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 

ɩɪɢɦɟɪɧɨ ɪɚɜɟɧ 6,7. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢ ɪɚɛɨɬɟ ɪɨɬɨɪɚ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɩɪɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ω =366,5 ɫ-1, ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ 

ɞɟɬɚɥɟɣ ɦɨɥɨɬɤɨɜɨɝɨ ɛɚɪɚɛɚɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɢɯ ɪɚɛɨɬɭ. ɋ ɭɱɟɬɨɦ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɹɜɥɟɧɢɹ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɜɨɡɧɢɤɧɭɬɶ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɤɢ, ɩɪɢɧɢɦɚɟɦ ɧɨɦɢɧɚɥɶɧɭɸ 

ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɞɪɨɛɢɥɤɢ ɪɚɜɧɨɣ ω =360 ɫ-1
 . 

 

3.3.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɪɨɛɢɥɤɢ 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɟɨɪɢɢ ɟɳɟ ɧɟ ɞɚɟɬ ɨɫɧɨɜɚɧɢɣ ɤ 

ɚɧɚɥɢɬɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɪɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ɋ ɧɟɤɨɬɨɪɵɦ ɩɪɢɛɥɢɠɟɧɢɟɦ ɦɨɠɧɨ ɪɚɫɫɱɢɬɵɜɚɬɶ ɱɚɫɨɜɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɨɥɨɬɤɨɜɨɣ ɤɨɪɦɨɞɪɨɛɢɥɤɢ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ:  

                                   ,
60

6,3 2 nLDɤ
Q





                                        (3.9) 

ɝɞɟ    ρ — ɩɥɨɬɧɨɫɬɶ ɤɝ/ɦ3
 ; 

  D — ɞɢɚɦɟɬɪ ɪɨɬɨɪɚ, ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɤɨɧɰɨɜ ɦɨɥɨɬɤɨɜ ɜ ɦ; 



   L — ɞɥɢɧɚ ɪɨɬɨɪɚ ɜ ɦ; 

   n — ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ; 

   ɤ — ɷɦɩɢɪɢɱɟɫɤɢɣ ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; 

5
60

300027,0327,085000040,06,3



Q  ɬ/ɱ. 

 

3.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɧɨɣ ɞɥɹ ɪɚɛɨɬɵ ɞɪɨɛɢɥɤɢ ɢ ɜɵɛɨɪ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ ɩɨ ɨɬɞɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ 

ɞɪɨɛɢɥɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 

xxNɰNɢɡɦNN
.

 ,                        (3.10) 

ɝɞɟ    Nɢɡɦ — ɦɨɳɧɨɫɬɶ,  ɪɚɫɯɨɞɭɟɦɚɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɡɪɭɲɟɧɢɟ 

ɦɚɬɟɪɢɚɥɚ, ȼɬ; 

Nɰ — ɦɨɳɧɨɫɬɶ,   ɪɚɫɯɨɞɭɟɦɚɹ  ɧɚ  ɫɨɡɞɚɧɢɟ  ɰɢɪɤɭɥɹɰɢɢ  ɦɚɬɟɪɢɚɥɚ ɜ 

ɤɚɦɟɪɟ, ȼɬ; 

    Nx.x — ɦɨɳɧɨɫɬɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɞɪɨɛɢɥɤɢ, ȼɬ.  

 

Ɇɨɳɧɨɫɬɶ Nɢɡɦ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɚɟɬɫɹ ɱɟɪɟɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɞɪɨɛɢɥɤɢ;  

ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ  

          2)1( ɨɬɧvɫɥfDLpqɢɡɦN      .                         (3.11) 

ɉɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɪɨɛɢɥɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ 

ɩɥɨɳɚɞɢ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ DL ɞɪɨɛɢɥɤɢ. 

13,1493260)1,01(27,0570,049,05 ɢɡɦN ȼɬ 

Ɋɚɫɯɨɞ ɦɨɳɧɨɫɬɢ ɧɚ ɰɢɪɤɭɥɹɰɢɸ ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ȼɚɪɚɛɚɧ ɞɪɨɛɢɥɤɢ, ɫɨɡɞɚɜɚɹ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɢ ɨɛɟɫɩɟɱɢɜɚɹ ɰɢɪɤɭɥɹɰɢɸ 



ɦɚɬɟɪɢɚɥɚ ɜ ɤɚɦɟɪɟ, ɪɚɛɨɬɚɟɬ ɩɨɞɨɛɧɨ ɜɟɧɬɢɥɹɬɨɪɭ, ɭ ɤɨɬɨɪɨɝɨ ɜ ɤɚɱɟɫɬɜɟ 

ɥɨɩɚɫɬɟɣ ɫɥɭɠɚɬ ɦɨɥɨɬɤɢ, ɧɚɜɟɲɚɧɧɵɟ ɧɚ ɲɬɵɪɢ.  

ɉɪɢ ɪɚɛɨɱɟɦ ɯɨɞɟ ɞɪɨɛɢɥɤɢ ɪɚɫɯɨɞ ɦɨɳɧɨɫɬɢ ɧɚ ɜɟɧɬɢɥɹɰɢɸ ɧɟɫɤɨɥɶɤɨ 

ɜɨɡɪɚɫɬɚɟɬ, ɬɚɤ ɤɚɤ ɛɚɪɚɛɚɧ (ɜɟɧɬɢɥɹɬɨɪ) ɛɭɞɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɚɫɯɨɞɨɜɚɬɶ 

ɷɧɟɪɝɢɸ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɫɥɨɹ ɦɚɬɟɪɢɚɥɚ. ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɦɨɳɧɨɫɬɢ 

ɭɱɢɬɵɜɚɸɬ, ɜɜɨɞɹ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɬɟɪɢɚɥɚ in (ɤɝ/ɤɝ). 

ɉɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɦɨɳɧɨɫɬɢ ɧɚ ɰɢɪɤɭɥɹɰɢɸ ɛɭɞɟɬ 

             3)1( ɦvɰɰКɜɤɰN                                     (3.12) 

ɝɞɟ Кɰ — ɤɪɚɬɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɢ ɦɚɬɟɪɢɚɥɚ. 

5,1497320)6,031(05,0 ɰN  ȼɬ 

Ɋɚɫɯɨɞ ɦɨɳɧɨɫɬɢ Nx_x ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɜ ɮɨɪɦɭɥɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɛɨɬɭ 

ɛɚɪɚɛɚɧɚ ɫɨ ɫɧɹɬɵɦɢ ɦɨɥɨɬɤɚɦɢ, ɬɚɤ ɤɚɤ ɡɚɬɪɚɬɚ ɷɧɟɪɝɢɢ ɧɚ ɫɨɡɞɚɧɢɟ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɭɱɬɟɧɚ ɜɬɨɪɵɦ ɫɥɚɝɚɟɦɵɦ (Nɰ) ɷɬɨɝɨ ɜɵɪɚɠɟɧɢɹ. 

Ɉɞɧɚɤɨ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɢ ɪɚɫɱɟɬɚɯ ɱɚɫɬɨ 

ɩɪɢɧɢɦɚɸɬ ɪɚɫɯɨɞ ɦɨɳɧɨɫɬɢ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɞɪɨɛɢɥɤɢ ɜ ɪɚɡɦɟɪɟ 15—20% ɨɬ 

Nɢɡɦ, ɜɤɥɸɱɚɹ ɫɸɞɚ ɢ ɪɚɫɯɨɞ ɧɚ ɜɟɧɬɢɥɹɰɢɸ. 

ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ ɡɚɦɟɱɚɧɢɹ ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɢɬ 

ɢɡɦNɯɯN )2,115,1(
.

                    (3.13) 

75,179113,14932,1
.

ɯɯN  ȼɬ 

Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɧɚɹ ɞɥɹ ɩɪɢɜɨɞɚ ɞɪɨɛɢɥɤɢ: 

486075,17915,149713,1493 N  ȼɬ  

                       5400
94,097,0

4860 






ɬ

N
N


 ȼɬ                                    (3.14) 

 

ɝɞɟ   - ɤ.ɩ.ɞ. ɩɨɞɲɢɩɧɢɤɨɜ, (0,97- ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ); 

 
m

  - ɤ.ɩ.ɞ. ɬɪɚɧɫɦɢɫɫɢɢ, (0,94- ɞɥɹ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ). 



Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɰɟɧɧɨɣ  ɪɚɛɨɬɵ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ ɭɜɟɥɢɱɢɜɚɟɦ 

ɩɪɢɜɨɞɧɭɸ ɦɨɳɧɨɫɬɶ ɦɚɲɢɧɵ. 

ȼɵɛɢɪɚɟɦ ɩɨ ɤɚɬɚɥɨɝɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ: ɬɪɟɯɮɚɡɧɵɣ ɚɫɢɧɯɪɨɧɧɵɣ 

ɞɜɢɝɚɬɟɥɶ Ⱥ Ɉ2-71-6 ɩɨ ȽɈɋɌ 13589-68. Ɇɨɳɧɨɫɬɶ – 7,0 ɤȼɬ, ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ – 1500 ɦɢɧ-1
. 

3.4 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬ ɜɧɟɞɪɟɧɢɹ 

ɛɟɡɪɟɲɟɬɧɨɝɨ ɦɨɥɨɬɤɨɜɨɝɨ ɢɡɦɟɥɶɱɢɬɟɥɹ «ȻɆɂ-5» ɜɵɩɨɥɧɟɧ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɛɟɡɪɟɲɟɬɧɨɣ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɨɣ «Ʉɚɦɚ-50Ⱦ», ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɜ ɫɨɫɬɚɜɟ ɩɨɬɨɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ 

ɤɨɪɦɨɰɟɯɨɜ. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

Ɍɚɛɥɢɰɚ 3.1. 

ɉɨɤɚɡɚɬɟɥɢ Ʉɚɦɚ-50Ⱦ ȻɆɂ-5 

Ɇɚɫɫɚ, ɤɝ 400 250 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 120 000 65 000 

ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 30 5,0 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬ IV IV 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ.ɱ 10 10 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 16,6 16,6 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 850,0 850,0 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 6 5 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɚɫɱɺɬɨɜ: 

W1=5000 ɤɝ/ɱ; 



W0=6000 ɤɝ/ɱ. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

                                  ,
r

t
ɟ W

NЭ                                                                     (3.15) 

 

ɝɞɟ    Ne – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

Wr – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɥ/ɱ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ N0=30, N1=5, W0=6000, W1=5000, ɧɚɯɨɞɢɦ: 

 

0

1

30
0,005 / ,

6000

5
0,001 / .

5000

Ý êâò ÷ êã

Ý êâò ÷ êã

  

  
 

 

Ɇɟɬɚɥɥɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

,
cɝɨɞr TTW

GɆ


        (3.16) 

ɝɞɟ      G – ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɦɚɲɢɧɵ; 

Ɍɫ – ɫɪɨɤ ɫɥɭɠɛɵ ɦɚɲɢɧ, ɥɟɬ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ G1=250, G0=400, W1=5000, W0=6000, Tɝɨɞ1,0=1350,  

Ɍɫ1,0=5, ɧɚɯɨɞɢɦ: 

 

6

5

400
7,6 10 / ,

0 60001350 5

250
1,4 10 / .

1 50001350 5

Ì êã êã

Ì êã êã





  
 

  
 

. 

 



Ɏɨɧɞɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                       

,

ɫɥɌɝɨɞɌɝW
ɛC

F


                                                              (3.17) 

 

ɝɞɟ  ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

 

ɉɪɢɧɢɦɚɹ ɢɡ ɪɚɫɱɟɬɨɜ, ɱɬɨ ɋɛ1=65000 ɪɭɛ., ɋɛ0=120000 ɪɭɛ., ɨɩɪɟɞɟɥɹɟɦ: 

 

 

 

 

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɢɫɯɨɞɧɨɝɨ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɚɪɢɚɧɬɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ: 

 

,.. АɋɋCS ɪɬɨэɩɡ                                                (3.18) 

 

ɝɞɟ ɋɡ.ɩ. – ɡɚɬɪɚɬɵ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ./ɤɝ; 

ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ɤɝ; 

ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ./ɤɝ; 

Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɣ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɪɨɞɭɤɰɢɸ, ɪɭɛ./ ɤɝ; 

 

,.. ɫɫ
К

ɨɬ
К

ɫɬ
К

ɞ
КɟTzɩɡɋ                                  (3.19) 

 

ɝɞɟ z – ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ.; 

Ɍɟ – ɬɪɭɞɨɺɦɤɨɫɬɶ, ɱɟɥ/ ɤɝ. 

,
rW

ɪП
ɟɌ                                                                            (3.20) 

0

1

120000
0,0036 /

6000 1350 5

65000
0,0024 /

5000 1350 5

F ðóá êã

F ðóá êã

 
 

 
 



./0,0531,121,11,11,30,0002501

/0,0451,121,11,11,30,00017501

/0,0002
5000

1

/0,00017
6000

1

.

.

ɤɝɪɭɛ==ɋ
ɤɝ,ɪɭɛ==ɋ

ɤɝ,ɱ==Ɍ

ɤɝ ,ɱ==Ɍ

ɩ1ɡ

ɩ0ɡ

ɟ1

ɟɨ




 

 

Ɉɩɪɟɞɟɥɹɟɦ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ:  

                                ,ɫээ ЭЦС                                                  (3.21) 

ɝɞɟ ɐɟ – ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ; 

        ɗɫ – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ·ɱ. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɐɷ=2,88 ɪɭɛ./ɤȼɬ·ɱ, ɗɫ0=0,005; ɗɫ1=0,001, ɧɚɯɨɞɢɦ: 

./0,002880,0012,88

/0,01440,0052,88

ɤɝɪɭɛ==ɋ
ɤɝ,ɪɭɛ==ɋ

э1

э0




 

Ɂɚɬɪɚɬɵ ɧɚ ɊɌɈ ɤɨɧɫɬɪɭɤɰɢɢ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                        ,
100 ɝɨɞɌɝW

ɪɬɨɇɛɋ
ɪɬɨɋ




                                        (3.22) 

ɝɞɟ ɇɪɬɨ – ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɊɌɈ, %. 

120000 19,8
0,0036 /

0 100 6000 1350

65000 19,8
0,0023 /

1 100 5000 1350

Ñ ðóá êãðò î

Ñ ðóá êãðò î


 

 


 
 

. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ: 

                                     ,
100 ɝɨɞɌɱW

ɚɛɋ
А




                                             (3.23) 

ɝɞɟ  ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

ɉɪɢɧɢɦɚɹ ɩɨ ɧɨɪɦɚɬɢɜɚɦ, ɱɬɨ ɚ0,1=18, ɧɚɯɨɞɢɦ 



120000 18
0,0032 / ,

0 100 6000 1350

65000 18
0,0021 / .

1 100 5000 1350

À ðóá êã

À ðóá êã


 

 


 
 

. 

 

./0,060,00210,00230,002880,053

/0,02120,00320,00360,01440,045

1

0

ɤɝɪɭɛ=+++=S

ɤɝ,ɪɭɛ=+++=S
 

ɉɪɢɜɟɞɺɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

    ,tннɩɪ FESкESС                               (3.24) 

ɝɞɟ ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ; 

Ʉ – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɥɢ ɮɨɧɞɨɺɦɤɨɫɬɶ. 

ɉɪɢɧɢɦɚɹ, ɱɬɨ ȿɧ=0,15 ɧɚɯɨɞɢɦ: 

./0,060,00240,150,06

/0,0220,00360,150,0212

1

0

ɤɝɪɭɛ=+=ɋ
ɤɝ,ɪɭɛ=+=ɋ

ɩɪɢɜ

ɩɪɢɜ




 

 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,)10( ɝɨɞTrWSSɝɨɞЭ                                       (3.25) 

ɝɞɟ Ɍɝɨɞ – ɝɨɞɨɜɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɡɚɝɪɭɡɤɚ, ɱ. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ Ɍɝɨɞ=1350, ɧɚɯɨɞɢɦ: 

.619002135050000,02120,06 ɪɭɛ=)(=Эɝɨɞ   

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

.565002135050000,0220,06

10

ɪɭɛ=)(=Е
,TW)ɋ(ɋ=Е

ɝɨɞ

ɝɨɞrɩɪɢɜɩɪɢɜɝɨɞ




                  (3.26) 

 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

                                              ,
1

ɝɨɞЭ
ɛɋ

ɨɤɌ                                           (3.27) 



ɥɟɬ==Ɍɨɤ 0,25
261900

65000

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ  ɨɩɪɟɞɟɥɹɟɬɫɹ: 

4
0,25

1

1

==Е

,
Ɍ

=
ɋ
Э

=Е

эɮ

ɨɤɛ

ɝɨɞ
эɮ

                                            (3.28) 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɍɚɛɥɢɰɚ 3.2. 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞ. 

ɢɡɦɟɪ. 

Ȼɚɡɨɜɨɣ 

(ɢɫɯɨɞɧɨɣ) 

ɩɪɨɟɤɬɢɪ

ɭɟɦɨɣ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

Ɏɨɧɞɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɗɧɟɪɝɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

Ɇɟɬɚɥɥɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

Ɍɪɭɞɨɺɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɺɧɧɵɯ ɡɚɬɪɚɬ 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɚ ɜɥɨɠɟɧɢɣ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɤɝ/ɱ 

ɪɭɛ/ɤɝ 

ɤȼɬ/ɤɝ 

ɤɝ/ɤɝ 

ɱ-ɱ/ɤɝ 

ɪɭɛ/ɤɝ 

ɪɭɛ/ɤɝ 

ɪɭɛ 

ɪɭɛ 

ɥɟɬ 

- 

6000 

0,0036 

0,005 

0,0000076 

0,00017 

0,06 

0,06 

- 

- 

- 

5000 

0,0024 

0,001 

0,000014 

0,0002 

0,0212 

0,022 

261900 

256500 

0,25 

 

4 

 

3.5 ɉɥɚɧɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ 

ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

Ɍɪɟɛɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɨɩɟɪɚɬɨɪɚ 

ɤɨɪɦɨɞɪɨɛɢɥɤɢ: 



1. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɢ ɤɨɪɩɭɫɚ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ 

ɧɚɞɟɠɧɨ ɡɚɡɟɦɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɩɨɥɶɡɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ.  

2. Ȼɟɡɪɟɲɟɬɧɵɣ ɦɨɥɨɬɤɨɜɵɣ ɢɡɦɟɥɶɱɢɬɟɥɶ  ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɭɪɨɜɧɸ 

ɧɚ ɫɩɟɰɢɚɥɶɧɵɣ ɮɭɧɞɚɦɟɧɬ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɧɚɤɥɨɧ ɧɟ ɛɨɥɟɟ 5. 

3. ɂɡɦɟɥɶɱɢɬɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧ ɧɚ ɨɩɨɪɧɵɯ ɛɨɥɬɚɯ. 

4. ȼɤɥɸɱɟɧɢɟ ɢɡɦɟɥɶɱɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɧɚɝɪɭɡɤɢ. 

Ɋɚɫɱɟɬ ɡɚɡɟɦɥɟɧɢɹ ɢɡɦɟɥɶɱɢɬɟɥɹ 

          ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɢ ɧɚɞɟɠɧɵɣ  ɦɟɬɨɞ ɡɚɳɢɬɵ ɥɸɞɟɣ ɨɬ 

ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɹɜɥɹɸɬɫɹ ɡɚɳɢɬɧɵɟ ɡɚɡɟɦɥɟɧɢɹ – 

ɩɪɟɞɧɚɦɟɪɟɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɡɟɦɥɟɣ ɢɥɢ ɟɟ ɷɥɟɦɟɧɬɨɦ 

ɩɨɫɪɟɞɫɬɜɨɦ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɩɨɞ 

ɧɚɩɪɹɠɟɧɢɟɦ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɡɚɡɟɦɥɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɥɶɧɵɟ 

ɬɪɭɛɵ ɢɥɢ ɫɬɟɪɠɧɢ ɞɥɢɧɨɣ 2-3 ɦɟɬɪɚ.  

              ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɟɤɚɧɢɹ ɬɨɤɚ ɨɞɢɧɨɱɧɨɝɨ ɫɬɟɪɠɧɟɜɨɝɨ ɡɚɡɟɦɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ: 

                              )
4
4

5,0
2

(366,0



 


h
hg

d
gɟR 

,                          (3.29) 

ɝɞɟ  Rɟ   – ɫɨɩɪɨɬɢɜɥɟɧɢɟ  ɪɚɫɬɟɤɚɧɢɹ ɬɨɤɚ ɨɞɢɧɨɱɧɨɝɨ ɫɬɟɪɠɧɟɜɨɝɨ 

ɡɚɡɟɦɥɟɧɢɹ, Ɉɦ; 

         ρ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɱɜɵ, Ɉɦ ɫɦ; 

        ℓ – ɞɥɢɧɚ ɫɬɟɪɠɧɹ, ɫɦ; 

        d – ɞɢɚɦɟɬɪ ɫɬɟɪɠɧɹ, ɫɦ; 

         h – ɝɥɭɛɢɧɚ ɡɚɞɟɥɤɢ, ɫɦ; 
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 ggåR   Ɉɦ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɡɚɡɟɦɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

                                           

çnR
ckeR

n



 ,                                             (3.30) 



 ɝɞɟ      n  – ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɡɚɡɟɦɥɟɧɢɣ; 

           ɤɫ–  ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧɧɨɫɬɢ; 

            Rn– ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɟɧɢɣ, Ɉɦ; 

           ηɡ–  ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɡɟɦɥɟɧɢɣ. 

4
88,010

2,15,29 

n . 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ, ɧɚɯɨɞɢɦ. 

ɑɢɫɥɨ ɡɚɡɟɦɥɟɧɢɣ – 4. 

3.6 ɉɪɟɞɥɨɠɟɧɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɜɥɢɹɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ 

        Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɯɨɡɹɣɫɬɜɟ. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɯɨɡɹɣɫɬɜɟ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. Ɉɬɞɟɥɢɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɡɨɧɭ ɨɬ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɧɟ ɦɟɧɟɟ ɱɟɦ 

ɧɚ 500 ɦ.; 

2. Ɇɟɯɚɧɢɡɢɪɨɜɚɬɶ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɡɚɩɪɚɜɤɭ ɬɪɚɤɬɨɪɨɜ ɢ ɦɚɲɢɧ 

ɬɨɩɥɢɜɨɦ ɫ ɰɟɥɶɸ ɢɫɤɥɸɱɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ȽɋɆ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

3. ɍɫɢɥɢɬɶ ɛɨɪɶɛɭ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɜɪɚɝɨɜ ɢ ɪɚɡɦɵɜɚɧɢɹ ɩɨɱɜɵ; 

4. Ɋɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɨɱɢɫɬɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɞɥɹ ɫɬɨɱɧɵɯ ɜɨɞ; 

5. Ɂɚɩɪɟɬɢɬɶ ɦɨɣɤɭ ɚɜɬɨɦɚɲɢɧ ɜɛɥɢɡɢ ɜɨɞɨɟɦɨɜ; 

6. ɍɠɟɫɬɨɱɢɬɶ ɤɨɧɬɪɨɥɶ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɫɨɝɥɚɫɧɨ ȽɈɋɌɚ 17.2.1.04- 

7. Ʉɚɧɚɥɢɡɚɰɢɹ ɞɥɹ ɨɬɜɨɞɚ ɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɤɨɜ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ȽɈɋɌɭ 25150-82; 

8. ɒɭɦ ɢ ɜɢɛɪɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌɭ 20444-85. ɇɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɢɡɭɱɟɧɢɸ ɷɮɮɟɤɬɨɜ ɫɨɱɟɬɚɧɢɹ ɞɟɣɫɬɜɢɹ 

ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɫ ɮɢɡɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ (ɲɭɦ, ɜɢɛɪɚɰɢɢ, 

ɩɨɜɵɲɟɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ) ɫ ɰɟɥɶɸ ɝɢɝɢɟɧɢɱɟɫɤɨɣ ɨɰɟɧɤɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ; 



9. ȼɥɢɹɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɫɨɝɥɚɫɧɨ ɫ ɜɥɢɹɧɢɟɦ ɧɚ ɡɞɨɪɨɜɶɟ 

ɥɸɞɟɣ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ «ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ 

ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɨɛɪɚɡɭɟɦɨɝɨ 

ɜɨɡɞɭɲɧɵɦɢ Ʌɗɉ». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɛɥɸɞɟɧɢɟ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɞɨɥɠɧɨ 

ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɥɭɱɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ. 

3.7. Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. 

ɋ ɭɱɺɬɨɦ ɩɪɟɨɛɥɚɞɚɧɢɹ ɭɦɫɬɜɟɧɧɨɝɨ ɢɥɢ ɮɢɡɢɱɟɫɤɨɝɨ ɬɪɭɞɚ ɢ ɟɝɨ 

ɬɹɠɟɫɬɢ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɯɚɧɢɡɚɬɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 2 ɝɪɭɩɩɵ: ɜɨɞɢɬɟɥɢ 

ɫɚɦɨɯɨɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɦɚɲɢɧ (ɲɨɮɺɪɵ, ɬɪɚɤɬɨɪɢɫɬɵ) ɢ ɫɩɟɰɢɚɥɢɫɬɵ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ (ɦɨɬɨɪɢɫɬɵ, ɫɥɟɫɚɪɢ ɢ ɬ.ɞ.). ɉɨɷɬɨɦɭ ɪɚɛɨɬɚ ɨɞɧɢɯ 

ɫɜɹɡɚɧɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ, ɫ ɛɨɥɶɲɨɣ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ, ɚ 

ɞɪɭɝɢɯ – ɫɨ ɫɥɨɠɧɨɣ ɤɨɨɪɞɢɧɚɰɢɟɣ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɬɨɣ ɜ ɧɟɩɪɨɫɬɵɯ ɭɫɥɨɜɢɹɯ 

(ɧɚ ɜɵɫɨɬɟ, ɜ ɭɡɤɢɯ ɩɨɦɟɳɟɧɢɹɯ). ɗɬɨ ɬɪɟɛɭɟɬ ɜɵɧɨɫɥɢɜɨɫɬɢ, ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ 

ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ. Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ 

ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɩɨɪɬɚ: ɝɢɪɟɜɨɣ ɫɩɨɪɬ, 

ɚɪɦɫɩɨɪɬ, ɛɨɪɶɛɭ, ɝɢɦɧɚɫɬɢɤɭ, ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɫɩɨɪɬɚ. 

3.8. ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

ȼɵɩɨɥɧɟɧɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɲɢɧɵ, ɟɝɨ ɧɚɞɟɠɧɨɫɬɶ ɢ ɜɵɫɨɤɢɟ ɬɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɤɨɪɦɨɞɪɨɛɢɥɤɢ ɫɨɫɬɚɜɢɥ 256500 ɪɭɛ.  

 



ȼɕȼɈȾɕ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɢ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɫɥɟɞɭɸɳɢɟ  ɜɵɜɨɞɵ: 

 ȼɵɩɨɥɧɟɧ ɤɪɢɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɢɡɦɟɥɶɱɟɧɢɹ, ɤɨɬɨɪɵɣ 

ɩɨɡɜɨɥɢɥ  ɨɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɪɟɲɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ. 

 ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɛɟɡɪɟɲɟɬɧɚɹ 

ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ɤɨɪɦɨɜ, ɨɛɥɚɞɚɸɳɚɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. ɋɧɢɠɟɧɚ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɧɚ 16 %, ɭɦɟɧɶɲɟɧɚ 

ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɞɨ 15 %.     

 Ⱦɪɨɛɢɥɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɯɨɪɨɲɟɟ ɤɚɱɟɫɬɜɨ ɢɡɦɟɥɶɱɚɟɦɨɝɨ 

ɩɪɨɞɭɤɬɚ. ɂɡɦɟɥɶɱɟɧɧɵɣ ɩɪɨɞɭɤɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɨɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɤɨɪɦɨɜ. Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɷɬɨ ɫɨɨɬɜɟɬɫɬɜɢɟ. 

 ɉɪɨɞɟɥɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɧɫɬɪɭɤɬɨɪɫɤɭɸ 

ɞɨɤɭɦɟɧɬɚɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, 

ɫɩɟɰɢɮɢɤɚɰɢɣ, ɱɟɪɬɟɠɟɣ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɱɺɬɨɜ ɢ ɤɨɬɨɪɭɸ ɦɨɠɧɨ 

ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɵɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɪɨɛɢɥɨɤ ɤɨɪɦɨɜ. 
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