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14. Цɢɪɟɥь ə.Ⱥ. Ⱥɥɝɨɪɢɬɦ аɧаɥɢɡа ɞɟɣɫɬɜɢɣ ɨɩɟɪаɬɢɜɧɨɝɨ ɩɟɪɫɨɧаɥа ɜ ɫɥɨɠɧɵɯ 
ɫɢɬɭаɰɢяɯ.- ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬаɧɰɢɢ, 1λλ4, №1, ɫ. 4-7. 

15. ȼɨɪɨɧɢɧ ȼ.Ɍ., Кɭɱɟɪɨɜ ɘ.ɇ. Ɇɨɞɟɥɢɪɨɜаɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɞɥя 
ɭɧɢɜɟɪɫаɥьɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɬɪɟɧаɠɟɪа // ɂɡɜ. ɊȺɇ. ɗɧɟɪɝɟɬɢɤа,  1λλ4, №θ, ɫ.74-88. 

16. Ƚɢɫɢɧ Ȼ.ɋ., ɀаɤ Ⱥ.ȼ., Ɇɟɪɤɭɪьɟɜ Ƚ.ȼ., Ɉɤɢɧ Ⱥ.Ⱥ. Ⱥɜɬɨɦаɬɢɡаɰɢя ɩɪɢɧяɬɢя 
ɪɟшɟɧɢɣ ɩɨ ɨɩɟɪаɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɦɭ ɭɩɪаɜɥɟɧɢɸ ɷɧɟɪɝɨɫɢɫɬɟɦаɦɢ ɜ 
аɜаɪɢɣɧɵɯ ɪɟɠɢɦаɯ. Ɇ.μ ɂɡɜɟɫɬɢя Ⱥɇ ɋɋɋɊ, ɗɧɟɪɝɟɬɢɤа ɢ ɬɪаɧɫɩɨɪɬ, 1λ8λ, №θ. 

ɇаɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥьμ ȼ.Ɇ. ɉаɫɬɨɪɨɜ, ɤ.ɬ.ɧ., ɜɟɞɭɳɢɣ ɫɩɟɰɢаɥɢɫɬ ɋɥɭɠɛɵ ɭɩɪаɜɥɟɧɢя 
ɩɟɪɫɨɧаɥɨɦ Ɏɢɥɢаɥа ɈȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɘɝа. 
 

 
 
 

ɉɊɈȽɊȺɆɆɇɈȿ ɂɋɋɅȿȾɈȼȺɇɂȿ ɊȿɀɂɆɈȼ ɊȺȻɈɌɕɋɂɅɈȼɈȽɈ 
ȺȼɌɈɌɊȺɇɋɎɈɊɆȺɌɈɊȺ 

 
ɂ.ɋ. Цɨɣ, ɇ.Ɇ. Кɨɫɦɵɧɢɧа 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ, ɤаɮɟɞɪа ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

 
Ɉɞɧɢɦ ɢɡ ɜаɠɧɟɣшɢɯ ɭɫɥɨɜɢɣ ɭɫɩɟшɧɨɝɨ ɪаɡɜɢɬɢя ɷɧɟɪɝɟɬɢɤɢ яɜɥяɟɬɫя ɩɨɞɝɨɬɨɜɤа 

ɫɩɟɰɢаɥɢɫɬɨɜ ɜɵɫɨɤɨɣ ɤɜаɥɢɮɢɤаɰɢɢ.  
Ⱦɥя ɩɨɜɵшɟɧɢя ɭɪɨɜɧя  ɜɵɩɭɫɤɧɢɤɨɜ ɜɭɡɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɫɢɥɟɧɢɟ ɮɨɪɦ ɨɛɭɱɟɧɢя, 

ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɤаɱɟɫɬɜɟɧɧɨɦɭ ɫаɦɨɫɬɨяɬɟɥьɧɨɦɭ ɢɡɭɱɟɧɢɸ ɢɥɢ ɩɨɜɬɨɪɟɧɢɸ ɭɱɟɛɧɨɝɨ 
ɦаɬɟɪɢаɥа.  

ȼ ɞɨɤɥаɞɟ ɩɪɟɞɫɬаɜɥɟɧɨ ɢɫɩɨɥьɡɨɜаɧɢɟ    ɩɪɨɝɪаɦɦɧɨɣ   ɪаɡɪаɛɨɬɤɢ аɜɬɨɪа ɩɨ ɬɟɦɟ 
"Ɋɟɠɢɦɵ ɪаɛɨɬɵ ɫɢɥɨɜɨɝɨ аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪа"ν ɤаɤ ɩɪаɜɢɥɨ, ɭ ɫɬɭɞɟɧɬɨɜ ɜɨɡɧɢɤаɸɬ 
ɩɪɨɛɥɟɦɵ ɫ  ɜɵɛɨɪɨɦ ɷɬɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя Д1Ж. 

ɉɪɨɝɪаɦɦа ɜɵɩɨɥɧɟɧа ɧа яɡɵɤɟ Delphi, ɩɨɡɜɨɥяɸɳɢɦ ɫɨɡɞаɬь  ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ 
ɞɥя ɩɨɥьɡɨɜаɬɟɥя Дβ, γЖ. 

ɉɪɢɦɟɪɵ  аɧаɥɢɬɢɱɟɫɤɨɝɨ ɢ ɩɪɨɝɪаɦɦɧɨɝɨ ɪаɫɱɟɬɨɜ ɞɥя ɜɵɛɨɪа аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪа 
ɧа ɨɫɧɨɜаɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɞаɧɧɵɯ ɩɪɢɜɟɞɟɧɵ ɧа  ɪɢɫɭɧɤаɯ 1-4. 

ɇа ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬаɜɥɟɧ аɧаɥɢɬɢɱɟɫɤɢɣ ɪаɫɱɟɬ, ɩɪɨɜɟɞɟɧɧɵɣ ɜ ɫɪɟɞɟ  Mathcad. 
 

 
Ɋɢɫ.1. Ⱥɧаɥɢɬɢɱɟɫɤɢɣ ɪаɫɱɟɬ 

ɇа ɪɢɫɭɧɤɟ β ɩɪɟɞɫɬаɜɥɟɧ ɩɪɨɝɪаɦɦɧɵɣ ɪаɫɱɟɬ ɜ ɫɪɟɞɟ Delphi 
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Ɋɢɫ.β. ɉɪɨɝɪаɦɦɧɵɣ ɪаɫɱɟɬ 
ɉɨɫɥɟ ɜɜɨɞа ɤаɬаɥɨɠɧɵɯ ɞаɧɧɵɯ ɜ ɩɪɨɝɪаɦɦɭ ɩɪɨɢɡɜɨɞɢɬɫя ɩɪɨɜɟɪɤа ɜɵɛɪаɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜаɧɢя. 
ɉɨ ɩɟɪɜɢɱɧɵɦ ɩаɪаɦɟɬɪаɦ (ɦɨɳɧɨɫɬь, Uɜɧ, Uɫɧ) ɩɨɞɯɨɞɢɬ аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪ ɬɢɩа 

ȺɌȾЦɌɇ-125000/330/110 [4]. 
ɇа ɪɢɫɭɧɤɟ  γ ɩɪɟɞɫɬаɜɥɟɧа ɩɪɨɝɪаɦɦɧая ɩɪɨɜɟɪɤа ɜɵɛɪаɧɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя 

 
Ɋɢɫ.γ. ɉɪɨɜɟɪɤа аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪа ȺɌȾЦɌɇ-125000/330/110 

Каɤ ɜɢɞɧɨ ɢɡ ɩɪɨɜɟɪɤɢ, ɞаɧɧɵɣ аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪ ɧɟ ɩɨɞɯɨɞɢɬ ɩɨ ɩаɪаɦɟɬɪɭ 
ɤаɬаɥɨɠɧɨɣ ɦɨɳɧɨɫɬɢ ɨɛɦɨɬɤɢ ɧɢɡшɟɝɨ ɧаɩɪяɠɟɧɢя Sɧɧ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪаɬь 
аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪ ɛɨɥьшɟɣ ɦɨɳɧɨɫɬɢ, ɧаɩɪɢɦɟɪ ȺɌȾЦɌɇ-β00000/γγ0/110 (ɪɢɫɭɧɨɤ 4) 
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Ɋɢɫ.4. ɉɪɨɜɟɪɤа аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪа ȺɌȾЦɌɇ-200000/330/110 

ȼ ɩɪɨɝɪаɦɦɟ ɬаɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɦаɬɟɪɢаɥаμ ɩɪɢ 
ɜɵɛɨɪɟ ɤɧɨɩɤɢ "ɋɩɪаɜɤа" (ɪɢɫɭɧɨɤ η)  ɡаɝɪɭɠаɟɬɫя ɮаɣɥ ɫ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫаɧɢɟɦ ɪɟɠɢɦɨɜ 
ɪаɛɨɬɵ аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪа 

 
Ɋɢɫ.η.  ɉɨɞɤɥɸɱɟɧɢɟ ɫɩɪаɜɨɱɧɨɝɨ ɦаɬɟɪɢаɥа 

 
Ɍаɤɢɦ ɨɛɪаɡɨɦ,  ɩɪɟɞɥɨɠɟɧɧая ɩɪɨɝɪаɦɦɧая ɪаɡɪаɛɨɬɤа ɩɨɡɜɨɥяɟɬɟ ɜɵɩɨɥɧɢɬь (ɬɟɦ 

ɫаɦɵɦ ɢɡɭɱɢɬь) ɜɫɟ ɷɬаɩɵ аɧаɥɢɡа, ɜɵɛɨɪа ɢ ɩɪɨɜɟɪɤɢ ɩɪɢɧяɬɨɝɨ ɪɟшɟɧɢя ɩɨ ɬɟɦɟ  "Ɋɟɠɢɦɵ 
ɪаɛɨɬɵ ɫɢɥɨɜɨɝɨ аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪа". 
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ɇаяшɤɨɜа, Ɇ.ɇ. Ɉɤɨɥɨɜɢɱν ɩɨɞ ɪɟɞ. ȼаɫɢɥьɟɜа Ⱥ.Ⱥ. – 2-ɟ ɢɡɞ., ɩɟɪɟɪаɛ. ɢ ɞɨɩ. – 
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