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Аɜɬɨɪ: Ʉɨɥɨɦɢɟɰ ȼ. ɋ., Ɂɭɣɤɨɜ Ⱥ. Ʌ.. 
ɂɫɬɨɱɧɢɤ: ɇɚɭɱɧɵɟ ɬɪɭɞɵ Ⱦɨɧɟɰɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ. ɋɟɪɢɹ «Ƚɨɪɧɚɹ ɦɟɯɚɧɢɤɚ», ɜɵɩɭɫɤ 101. Ⱦɨɧɟɰɤ: ȾɨɧɇɌɍ – 

2005, – C. 44–50 

АțțȜȠȎȤиȭ 

Ʉɨɥɨɦɢеɰ В. С., Ɂɭɣɤɨɜ А. Ʌ. Вɵɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦеɬɪɨɜ 
ɫɬɪɭеɮɨɪɦɢɪɭющеɝɨ ɫɬɜɨɥɚ. ɉɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɨɚɧɚɥɢɬɢчɟɫɤɢɣ 
ɪɚɫчɟɬ ɡɚɜɢɫɢɦɨɫɬɢ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɢɦɩɭɥɶɫɟ ɨɬ 
ɨɩɪɟɞɟɥɹɸщɢɯ ɟɝɨ ɮɚɤɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɩɨɥɭчɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɫɬɜɨɥɚ ɨɬ ɞɢɚɦɟɬɪɚ ɧɚɫɚɞɤɚ 

The graphic-analytical calculation of dependence of dimensionless 

pressure in an impulse from it determinatives is represented, and also collected 

dependence of optimum internal diameter of trunk from the diameter of 

sprayer. 

ȼɨɩɪɨɫɚɦ ɢɡɭɱɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɭɝɥɹ ɛɵɥɨ ɭɞɟɥɟɧɨ 
ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɪɹɞɨɦ ɧɚɭɱɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ Д1, 2]. Ɂɚ ɷɬɨ 
ɜɪɟɦɹ ɧɚɤɨɩɥɟɧ ɢ ɨɛɪɚɛɨɬɚɧ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɨɪɢɢ ɩɨɞɨɛɢɹ ɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɨɛɲɢɪɧɵɣ ɦɚɬɟɪɢɚɥ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɝɢɞɪɨɨɬɛɨɣɤɢ ɨɬ 
ɨɫɧɨɜɧɵɯ ɨɩɪɟɞɟɥɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɞɥɹ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Эɬɢɦɢ ɠɟ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɛɵɥɨ ɨɬɦɟɱɟɧɨ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ ɜɨɞɹɧɨɣ ɫɬɪɭɢ ɢɦɩɭɥɶɫɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɜ 
ɫɪɚɜɧɟɧɢɟ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ. Эɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɣ 
ɧɚɝɪɭɡɤɟ ɜ ɜɢɞɟ ɫɠɢɦɚɸɳɢɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ 
ɩɨɹɜɥɟɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɪɟɳɢɧ. 

Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɫɬɪɭɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɨɛɢɬɶɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɪɨɫɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɝɢɞɪɨɨɬɛɨɣɤɢ ɢɦɩɭɥɶɫɧɵɦɢ 
ɫɬɪɭɹɦɢ, ɦɨɠɧɨ ɡɚ ɫɱɟɬ ɧɚɥɨɠɟɧɢɹ ɧɚ ɩɟɪɟɞɧɢɣ ɮɪɨɧɬ ɢɦɩɭɥɶɫɚ ɜɫɩɥɟɫɤɚ 
ɞɚɜɥɟɧɢɹ Д3]. ɉɪɢ ɷɬɨɦ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɦɟɬɶ ɛɨɥɶɲɭɸ ɷɧɟɪɝɢɸ 
ɜɫɩɥɟɫɤɚ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɜɵɫɬɪɟɥɢɜɚɟɦɨɝɨ ɢɦɩɭɥɶɫɚ. Ⱦɨɫɬɚɬɨɱɧɨ 
ɢɦɟɬɶ ɜɫɩɥɟɫɤ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɚɥɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɵɦ ɧɚɬɟɤɚɧɢɟɦ ɫɬɪɭɢ ɩɪɢ ɦɟɧɶɲɟɦ 
ɞɚɜɥɟɧɢɢ. 

Ɍɚɤ ɜ ɪɚɛɨɬɟ Д4] ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɫɬɪɭɣ ɩɪɟɪɵɜɢɫɬɨɝɨ ɯɚɪɚɤɬɟɪɚ ɛɟɡ 
ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɢɦɩɭɥɶɫɧɵɯ – М ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɜɫɩɥɟɫɤɨɦ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 
ɩɨɡɜɨɥɹɟɬ ɜ 1,5–2,5 ɪɚɡɚ ɫɧɢɡɢɬɶ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɢ ɩɨɜɵɫɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɢɞɪɨɨɬɛɨɣɤɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɫɬɪɭɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɢɦɩɭɥɶɫɨɜ ɪɟɥɚɤɫɚɰɢɨɧɧɨɝɨ ɬɢɧɚ Д5], 

ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɝɨ ɨɬɜɟɱɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹɦ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɩɚ ɭɝɨɥɶɧɵɯ ɲɚɯɬɚɯ ɫ 
ɬɪɚɞɢɰɢɨɧɧɨɣ («ɫɭɯɨɣ») ɬɟɯɧɨɥɨɝɢɟɣ. Ɉɞɧɚɤɨ, ɜ ɬɨɠɟ ɜɪɟɦɹ, ɩɪɢɧɰɢɩ 
ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɧɟ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɜɫɩɥɟɫɤ ɞɚɜɥɟɧɢɹ ɜ 
ɢɦɩɭɥɶɫɟ, ɨ ɤɨɬɨɪɨɦ ɝɨɜɨɪɢɥɨɫɶ ɪɚɧɟɟ. ȿɞɢɧɫɬɜɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɨɦ 
ɬɚɤɢɯ ɜɫɩɥɟɫɤɨɜ ɹɜɥɹɟɬɫɹ ɫɬɪɭɟɮɨɪɦɢɪɭɸɳɢɣ ɫɬɜɨɥ, ɜɨ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɥɨɫɬɢ ɤɨɬɨɪɨɝɨ ɢɦɟɟɬ ɦɟɫɬɨ ɧɟɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜɨ ɜɪɟɦɹ ɜɵɫɬɪɟɥɚ. 

ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɜɫɩɥɟɫɤɚ 
ɞɚɜɥɟɧɢɹ (ɬɨɱɤɚ ɇ) ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɫɬɜɨɥɚ (ɚ) ɢ ɨɬ ɞɢɚɦɟɬɪɚ 
ɧɚɫɚɞɤɚ (ɛ), ɝɞɟ ɬɨɱɤɚ ɇ ɹɜɥɹɟɬɫɹ ɩɟɪɟɫɟɱɟɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɞɚɪɧɨɣ 
ɜɨɥɧɵ ɢ ɧɚɫɚɞɤɚ. ɂɡ ɚɧɚɥɢɡɚ ɝɪɚɮɢɤɨɜ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɜɥɢɹɧɢɟ ɞɢɚɦɟɬɪɨɜ ɩɨɫɥɟɞɧɢɯ ɧɚ ɜɟɥɢɱɢɧɭ ɜɫɩɥɟɫɤɚ ɞɚɜɥɟɧɢɹ ɜ 
ɢɦɩɭɥɶɫɟ. ɉɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɷɬɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɟɬ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɞɢɚɦɟɬɪɚɦɢ ɫɬɜɨɥɚ 
ɢ ɧɚɫɚɞɤɚ. ɉɨɷɬɨɦɭ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɣ ɬɟɯɧɢɤɢ 
ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦ ɪɚɡɪɟɲɟɧɢɟ ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ, ɫ ɰɟɥɶɸ 
ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɝɢɞɪɨɨɬɛɨɣɤɢ. 

 
Ɋɢɫɭɧɨɤ 1 - Аɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɟɣ ɚɦɩɥɢɬɭɞɵ ɜɫɩɥɟɫɤɚ ɞɚɜɥɟɧɢɹ 
ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɭɟɮɨɪɦɢɪɭɸщɟɝɨ ɫɬɜɨɥɚ 

Ⱦɚɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɦɨɠɧɨ ɧɚɣɬɢ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫ. 1,ɛ, 

ɧɚ ɤɨɬɨɪɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɱɚɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɞɚɪɧɨɣ ɜɨɥɧɵ 
ɞɨ ɦɨɦɟɧɬɚ ɜɫɩɥɟɫɤɚ ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ ɧɚɫɚɞɤɨɦ. 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 1, 2, 3 ɢ 4. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɢɡ ɝɪɚɮɢɤɚ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɬ. Ʉ ɫ ɤɨɨɪɞɢɧɚɬɨɣ (ɪɤ, Qɤ) ɪɟɲɢɜ ɫɨɜɦɟɫɬɧɨ 
ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 1 ɢ 2: 

 (1,2) 

ɝɞɟ ɚɩ = ɚɫɬɜ + ɚɤɥ – ɫɭɦɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɪɨɬɨɱɧɨɣ 
ɱɚɫɬɢ ɫɬɜɨɥɚ ɢ ɤɥɚɩɚɧɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ2/ɦ5; 

Sɫɬɜ – ɜɧɭɬɪɟɧɧɹɹ ɩɥɨɳɚɞɶ ɫɬɜɨɥɚ, ɦ2. 

ɉɟɪɟɞ ɧɚɫɚɞɤɨɦ ɭɞɚɪɧɚɹ ɜɨɥɧɚ ɨɬɪɚɡɢɬɫɹ. ɉɚɪɚɦɟɬɪɵ ɨɬɪɚɠɟɧ¬ɧɨɣ 
ɜɨɥɧɵ ɨɩɪɟɞɟɥɹɸɬ ɜɟɥɢɱɢɧɭ ɜɫɩɥɟɫɤɚ ɞɚɜɥɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɤɨɨɪɞɢɧɚɬɟ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 3 ɢ 4: 

 

ɝɞɟ ɚɧɚɫ – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɫɚɞɤɚ, ɫ2/ɦ5. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɨɛɳɟɧɧɵɯ ɜɵɜɨɞɨɜ, ɭɩɪɨɳɟɧɢɹ ɜɵɤɥɚɞɨɤ ɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚ ɜɟɫɶ ɤɥɚɫɫ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ 
ɫɬɜɨɥɨɜ ɡɚɞɚɱɭ ɫɥɟɞɭɟɬ ɪɟɲɚɬɶ ɜ ɛɟɡɪɚɡɦɟɪɧɵɯ ɩɚɪɚɦɟɬɪɚɯ. 

ȼɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɚɪɚɦɟɬɪɵ: 
• ɪɚɫɯɨɞɚ: 

 

ɝɞɟ Oɤ ɢ qɧ – ɪɚɫɯɨɞɵ ɜ ɬɨɱɤɚɯ Ʉ ɢ ɇ, ɦ3/ɫ. 
Q0 – ɪɚɫɯɨɞ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ, ɦ3/ɫ. 
• ɞɚɜɥɟɧɢɹ: 

 

• ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ: 

 

ɝɞɟ p0 – ɞɚɜɥɟɧɢɟ ɜ ɯɚɪɚɤɬɟɪɧɨɣ ɬɨɱɤɟ ɞɨ ɜɨɡɦɭɳɟɧɢɹ ɩɨɬɨɤɚ, Ɇɉɚ; 
pn, ɤ – ɞɚɜɥɟɧɢɹ ɜ ɬɨɱɤɚɯ Ʉ ɢ ɇ, Ɇɉɚ. 
ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɩɨɥɭɱɟɧɧɵɯ ɛɟɡɪɚɡɦɟɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ 

ɭɪɚɜɧɟɧɢɢ (1) – (4), ɩɨɫɥɟɞɧɢɟ ɩɪɢɦɭɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
  



qk = 1 − n · аk
2 ;     (5) 

  
qk = m · аk ;       (6) 

  
qk = (1 − n) · аk

2 ;    (7) 

  
qn = qk + m · (аk − аn)   (8) 

  

ȼ ɭɪɚɜɧɟɧɢɹɯ (6) ɢ (8)  – ɤɪɢɬɟɪɢɣ ɫɬɜɨɥɚ. 
ɂɡ ɢɡɥɨɠɟɧɧɨɝɨ ɜɵɲɟ ɫɥɟɞɭɟɬ, ɱɬɨ ɛɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ ɩɨɬɟɪɶ Ч, 

ɦɨɠɧɨ ɩɟɪɟɩɢɫɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ 

   (9) 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ ɜ ɛɟɡɪɚɡɦɟɪɧɨɣ ɮɨɪɦɟ (5) – (8) 

ɨɩɪɟɞɟɥɢɦ ɡɚɜɢɫɢɦɨɫɬɶ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜɫɩɥɟɫɤɚ 
ɞɚɜɥɟɧɢɹ qnɩɟɪɟɞ ɧɚɫɚɞɤɨɦ. 

ɂɡ ɭɪɚɜɧɟɧɢɹ (6) ɩɨɥɭɱɢɦ: 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɟ wɤ ɜ ɭɪɚɜɧɟɧɢɟ (5) ɧɚɣɞɟɦ: 

 

Ɋɟɲɢɜ ɩɨɫɥɟɞɧɟɟ ɭɪɚɜɧɟɧɢɟ, ɨɩɪɟɞɟɥɢɦ ɟɝɨ ɤɨɪɧɢ: 

 

Ɍɚɤ ɤɚɤ ɩɚɪɚɦɟɬɪ qɤ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (qk > 0) , 

ɬɨ: 

   (10) 

ɂɡ ɭɪɚɜɧɟɧɢɹ (7) ɩɨɥɭɱɢɦ: 

     (11) 

ɉɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (8) ɡɧɚɱɟɧɢɟ аɧ ɢɡ (11), ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɟ 
Ц·аk ɢɡ ɭɪɚɜɧɟɧɢɹ (6) ɢ qɤ ɢɡ ɭɪɚɜɧɟɧɢɹ (10) ɩɨɥɭɱɢɦ: 



   (12) 

Ɋɟɲɢɜ ɭɪɚɜɧɟɧɢɟ (12) ɭɫɬɚɧɨɜɢɦ, ɱɬɨ 

 

ɍɩɪɨɫɬɢɜ ɷɬɨ ɜɵɪɚɠɟɧɢɟ, ɩɨɥɭɱɢɦ: 

   (13) 

Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɩɚɪɚɦɟɬɪɚ qɧ ɫɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ (13) ɩɨɤɚɡɵɜɚɟɬ ɧɚ ɫɤɨɥɶɤɨ ɜɫɩɥɟɫɤ ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ 
ɧɚɫɚɞɤɨɦ ɩɪɟɜɵɲɚɟɬ ɩɨɞɜɨɞɢɦɨɟ. Ɋɚɫɫɱɢɬɚɧɧɵɟ 
ɡɚɜɢɫɢɦɨɫɬɢ qɧ ɨɬ m ɞɥɹ n=0,002, 0,005, 0,01 ɢ 0,02 ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ.2,ɚ 

ɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɚɥɢɱɢɢ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ ɞɥɹ qɧ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɡɧɚɱɟɧɢɢ n. Ⱥɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ m ɡɚɜɢɫɢɬ ɨɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. ɂɡ 
ɪɢɫ. 2,ɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ Ч ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ Ц ɬɚɤɠɟ 
ɫɧɢɠɚɟɬɫɹ. 

Ɍɚɤ ɤɚɤ ɤɚɠɞɨɦɭ ɤɨɧɤɪɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ Ч ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɜɨɟ 
ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ m (ɪɢɫ. 2,ɚ), ɚ ɩɚɪɚɦɟɬɪ Ц ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ 
ɞɢɚɦɟɬɪɚ ɫɬɜɨɥɚ dɫɬɜ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɡɧɚɱɟɧɢɢ p0 , ɬɨ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ ɫɬɪɭɟɮɨɪɦɢɪɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɧɟɤɨɬɨɪɨɟ ɨɩɬɢɦɚɥɶɧɨɟ 
ɫɨɨɬɧɨɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɧɚɫɚɞɤɚ dɧɚɫ ɤ ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɚɦɟɬɪɭ ɫɬɜɨɥɚ dɫɬɜ . 

Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2,ɛ. 
Ƚɪɚɮɢɱɟɫɤɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɬɜɨɥɚ ɨɬ 

ɞɢɚɦɟɬɪɚ ɧɚɫɚɞɤɚ dɨɩɬɫɬɜ=f(dɧɚɫ) ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɮɨɪɦɟ ɜ ɜɢɞɟ ɩɨɥɢɧɨɦɚ ɪɟɝɪɟɫɫɢɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. ɍɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɨ 
ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɚɤɟɬɚ MКtСCAD ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ 
ɤɜɚɞɪɚɬɨɜ: 

dɨɩɬɫɬɜ=2,9 · dɧɚɫ+0,027 



 

Ɋɢɫɭɧɨɤ 2 - Зɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɛɟɡɪɚɡɦɟɪɧɨɣ ɜɟɥɢчɢɧɵ ɜɫɩɥɟɫɤɚ 
ɞɚɜɥɟɧɢɹ ɨɬ ɤɪɢɬɟɪɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɚ) ɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ 

ɫɬɜɨɥɚ ɨɬ ɞɢɚɦɟɬɪɚ ɧɚɫɚɞɤɚ (ɛ) 
ɂɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɫɬɜɨɥɚ ɢ ɧɚɫɚɞɤɚ ɬɟɨɪɟɬɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨ ɩɨɜɵɲɟɧɢɟ 
ɞɚɜɥɟ¬ɧɢɟ ɜ ɢɦɩɭɥɶɫɟ ɩɚ 70....90% ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɞɜɨɞɢɦɵɦ (ɪɢɫ. 3,ɚ), 
ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɨɛɟɫɩɟɱɢɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɨɫɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɢɞɪɨɨɬɛɨɣɤɢ ɢɦɩɭɥɶɫɧɵɦɢ 
ɫɬɪɭɹɦɢ. 
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