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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɆȺɃɋɄɈɃ Ƚɗɋ 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ………………………………………………….…Ɇɚɹ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ…………………………...……ɏɚɛɚɪɨɜɫɤɢɣ ɤɪɚɣ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ………………………………………..Ƚɗɋ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

a) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ……………………………………...……͸ͷͷ ˏଷ/˔; 
b) ɜɫɟɯ ɬɭɪɛɢɧ…………………………………………..………..͵͸ʹ ˏଷ/˔; 
c) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1,0%..............................ͷ͹Ͷ͸ ˏଷ/˔; 

0,1%.............................͸ͺͺͷ ˏଷ/˔; 
d) ɦɢɧɢɦɚɥɶɧɵɣ…………………………………….…………..…͹͹ ˏଷ/˔; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
a) ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ……………………………….ɫɭɬɨɱɧɵɣ 
b) ɨɬɦɟɬɤɚ: ɇɉɍ………………………………………………….͵͸͹,ͲͲ ˏ 

Ɏɉɍ………………….……………………………....͵͸͹,ͳͲ ˏ 
ɍɆɈ…………………………….…………………....͵͸Ͷ,ͷͲ ˏ 

c) ɨɛɴёɦɵ: ɩɨɥɧɵɣ…………………………...…………...…….ͷ,ͻ͹ͺ ˍˏଷ 
ɩɨɥɟɡɧɵɣ…..……………………………………….Ͳ,ʹͳ͵ ˍˏଷ 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
a) ɦɚɤɫɢɦɚɥɶɧɵɣ………….….…………………………………….ͷͶ,ͳ͹ ˏ 
b) ɪɚɫɱɟɬɧɵɣ..………………………………………………………ͷʹ,ͺͲ ˏ 
c) ɦɢɧɢɦɚɥɶɧɵɣ……………………………………………………ͷͲ,͹͹ ˏ 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
a) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ……………………………………..ͳ͸ͺ ʛʑ˕ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ…………………………………..ͳ͸ͳ ʛʑ˕ 
b) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ…………..͹Ͳͺ,Ͷ͸ ˏˎː. ˍʑ˕ · ˚ 

8. ɉɥɨɬɢɧɵ: 
a) ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
b) ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ 
c) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
a) ɬɢɩ………………………………………………….….…ɧɨɫɨɤ ɬɪɚɦɩɥɢɧ 
b) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ………………………………....….…ͳͺ˘ͳͲ ˏ 
c) ɨɛɳɚ ɞɥɢɧɚ…………………………………………………...…….ͳͺͲ ˏ 
d) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ…………………………………………..͵͹ͳ,ͺͲ ˏ 

10. Ɂɞɚɧɢɟ Ƚɗɋ 
a) ɬɢɩ ɡɞɚɧɢɹ…………………………………………..……ɩɪɢɩɥɨɬɢɧɧɨɟ 
b) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ………………………………………………………..3; 
c) ɝɪɭɧɬ ɜ ɨɫɧɨɜɚɧɢɢ……………………………………...ɝɪɚɧɢɬɨɝɧɟɣɫɵ; 
d) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ…………...ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ; 
e) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ……………………………………ɢɡɨɝɧɭɬɚɹ; 
f) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ………………………..……ͳͺ,Ͳ ˏ; 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
a) ɬɢɩ ɬɭɪɛɢɧɵ……………………………………………….ɊɈ 75-ȼ-375; 
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b) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………………………..ɋȼ 733/130-36; 
c) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ………………………………………..55600 ɤȼɬ; 
d) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……………………………………….ͳ͸͸,͹ ˑ˄/ˏˋː; 
e) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ……………………......ɌȾɐ 400000/220-ɍɏɅ1; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
a) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ…………………………ͳ,͸ͳ ˓˖˄./ˍʑ˕; 
b) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: ɪɭɛ./ɤȼɬ………………………..͸ͻͷͻ͸,ͺͻ; 

ɞɨɥɥ./ɤȼɬ…………………….…ͳͲ͹Ͳ,͹ʹ; 
c) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɇɉȼ………….……...…..͵͵͹,Ͳ͸ ˏˎː. ˓˖˄.; 

ɂɉ…………………………………....ͳ,ͳ͵; 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ………………...6 ɥɟɬ; 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 

 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

1.1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

 Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ: −ͷͲ℃ 

 Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: −͵Ͳ℃ ɹɧɜɚɪɶ. 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: +ͳͻ℃ ɢɸɥɶ. 

 ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ: 655 ɦɦ/ɝɨɞ. 

 Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ ɜ ɪɚɣɨɧɟ 600 ɦɦ. ȼ ɪɚɣɨɧɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨ 90% ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɫ ɚɩɪɟɥɹ ɩɨ ɨɤɬɹɛɪɶ, ɨɫɨɛɟɧɧɨ ɨɛɢɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜ ɢɸɥɟ ɢ ɚɜɝɭɫɬɟ. 

 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

Ɋɟɤɚ ɨɛɪɚɡɨɜɚɧɚ ɫɥɢɹɧɢɟɦ ɪɟɤ Ⱥɸɦɤɚɧ ɢ Ʉɭɧ-Ɇɚɧɶё (ɧɚ ɜɵɫɨɬɟ 1400 ɦ). 

Ⱦɥɢɧɧɚ ɪɟɤɢ ɨɬ ɦɟɫɬɚ ɫɥɢɹɧɢɹ ɪɟɤ 363 ɤɦ (ɨɬ ɢɫɬɨɤɚ Ʉɭɧ-Ɇɚɧɶё 450 ɤɦ), ɩɥɨɳɚɞɶ 

ɛɚɫɫɟɣɧɚ 15,3 ɬɵɫ. ɤɦ2 – ɤɪɭɩɧɟɣɲɢɣ ɩɨ ɩɥɨɳɚɞɢ ɛɚɫɫɟɣɧɚ ɢ ɞɥɢɧɟ ɩɪɢɬɨɤ ɪɟɤɢ 

ɍɞɵ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ 215 ɦ3/ɫ (ɨɛɴёɦ ɫɬɨɤɚ 6,786 ɤɦ3/ɝɨɞ). ɉɢɬɚɧɢɟ 

ɪɟɤɢ ɜ ɨɫɧɨɜɧɨɦ ɞɨɠɞɟɜɨɟ, ɤɚɤ ɢɬɨɝ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɜɵɫɨɤɨɟ 

ɩɨɥɨɜɨɞɶɟ ɫ ɥɟɬɧɢɟ-ɨɫɟɧɧɢɦɢ ɩɚɜɨɞɤɚɦɢ ɢ ɧɢɡɤɨɣ ɦɟɠɟɧɶɸ. 

 

1.1.3 ɂɧɠɟɧɟɪɧɨ-ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 

Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ – ɝɪɚɧɨɞɢɨɪɢɬ. 

ɋɬɜɨɪ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝɨɪɧɵɯ ɪɚɣɨɧɚɯ ɫ ɢɧɬɟɧɫɢɜɧɨ ɪɚɫɱɥɟɧɟɧɧɵɦ 

ɪɟɥɶɟɮɨɦ, ɜ ɝɨɪɧɨɣ ɫɢɫɬɟɦɟ ɋɬɚɧɨɜɢɤɚ Ⱦɠɭɝɞɠɭɪɚ – ɉɪɢɛɪɟɠɧɨɝɨ. ȼ 
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ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɬɢɧɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 

ɤɪɭɩɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɤɚɦɟɧɧɨɝɨ ɫɵɪɶɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ.  

Ɉɠɢɞɚɟɦɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ ɜ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 8 ɛɚɥɥɨɜ, ɫɨɝɥɚɫɧɨ ɤɚɪɬɟ 

ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɈɋɊ-97-ɋ 

(ɪɢɫɭɧɨɤ 1.1) 

 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɚɪɬɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ 

 

1.1.4 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 

Ɇɚɣɫɤɚɹ Ƚɗɋ ɜɯɨɞɢɬ ɜ ɈȾɍ ȼɨɫɬɨɤɚ. ɂ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ 

ɪɟɝɢɨɧɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɳɚɹɫɹ ɝɨɪɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ 

ɪɟɝɢɨɧɚ ɛɭɞɟɬ ɚɤɬɢɜɧɨ ɩɨɬɪɟɛɥɹɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɬɚɤɠɟ ɱɚɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɛɭɞɟɬ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɷɤɫɩɨɪɬ ɜ Ʉɢɬɚɣ. 

Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ 

ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ ɢ 
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ȿɜɪɟɣɫɤɨɣ ɚɜɬɨɧɨɦɧɨɣ ɨɛɥɚɫɬɢ. ɉɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ 

ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶ 2100,7 Ɇȼɬ. 

ȼɵɫɨɤɨɜɨɥɶɬɧɚɹ ɫɟɬɶ (Ɋɢɫɭɧɨɤ 1.2) ɨɛɴɟɞɢɧɹɟɬ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ. Ʌɢɧɢɢ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɜ ɪɟɝɢɨɧɟ ɢɦɟɸɬ ɤɪɚɣɧɟ ɜɵɫɨɤɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɢ ɪɚɡɥɢɱɧɵɟ 

ɤɥɚɫɫɵ ɧɚɩɪɹɠɟɧɢɣ (Ɋɢɫɭɧɨɤ 1.2): 

 ȼɅ 110 ɤȼ – 2624,1 ɤɦ 

 ȼɅ 220 ɤȼ – 4426,7 ɤɦ 

 ȼɅ 500 ɤȼ – 1162,9 ɤɦ 

 

 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɚɪɬɚ-ɫɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɩɨɞɫɬɚɧɰɢɣ, ɢ 

ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ 
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ɈȾɍ ȼɨɫɬɨɤɚ ɨɬɥɢɱɚɟɬ ɤɪɚɣɧɟ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɫɭɬɨɱɧɵɦ ɝɪɚɮɢɤɨɦ 

ɧɚɝɪɭɡɤɢ (Ɋɢɫɭɧɨɤ 1.3), ɩɨɷɬɨɦɭ ɜ ɈȾɍ ɧɟɨɛɯɨɞɢɦɚ ɫɬɚɧɰɢɹ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 

ɫɝɥɚɠɢɜɚɬɶ ɩɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɩɨɜɵɫɢɬ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 

Ɋɢɫɭɧɨɤ 1.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.01.2017 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɭɞɚɥɟɧɚ ɨɬ ɨɛɴɟɤɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɚɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɬɚɤɠɟ 

ɪɚɡɜɢɬɢɟɦ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ȼɥɢɠɚɣɲɚɹ ɠɟɥɟɡɧɚɹ ɞɨɪɨɝɚ, ɜɟɞɟɬ ɤ ɗɥɶɝɢɧɫɤɨɦɭ 

ɦɟɫɬɨɪɨɠɞɟɧɢɸ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 

 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

Ⱦɚɧɧɵɟ ɨɛɴɟɤɬɚ 
Ɉɛɴɟɤɬ Ɇɚɣɫɤɚɹ Ƚɗɋ 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɏɚɛɚɪɨɜɫɤɢɣ ɤɪɚɣ 

Ⱦɚɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɈȾɍ ɈȾɍ ȼɨɫɬɨɤɚ 

ɊȾɍ 
— 

(ɪɚɛɨɬɚ ɧɚ ɈȾɍ) 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ 
ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ; 
Ɂɟɣɫɤɚɹ Ƚɗɋ; Ȼɭɪɟɣɫɤɚɹ 

Ƚɗɋ 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 5 Ɇȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே = ͺ,ͺ 
Ƚɪɚɮɢɤɢ ɩɨɬɪɟɛɥɟɧɢɹ Ɍɚɛɥɢɰɚ 2.2 

Ⱦɚɧɧɵɟ ɝɢɞɪɨɭɡɥɚ 

Ɉɬɦɟɬɤɚ ɇɉɍ, ɦ 367,00 
Ɉɬɦɟɬɤɚ ɞɧɚ, ɦ 312,00 

ɉɨɥɧɵɣ ɨɛɴёɦ ɩɪɢ 
ɇɉɍ, ɤɦ3 

5,978 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ 
ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ 
ɫɨɨɪɭɠɟɧɢɹɯ, ɦ 

0,55 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ 
ɞɚɧɧɵɟ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ȼȻ Ɍɚɛɥɢɰɚ 2.2, Ɋɢɫɭɧɨɤ 2.1 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇȻ Ɍɚɛɥɢɰɚ 2.3, Ɋɢɫɭɧɨɤ 2.2 

Ɋɚɫɱёɬɧɵɣ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 

ɧɚɛɥɸɞɟɧɢɣ 
Ɍɚɛɥɢɰɚ 2.4 

Ƚɢɞɪɨɝɪɚɮ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ 

ɪɚɫɯɨɞɨɜ 
Ɋɢɫɭɧɨɤ 2.3 

ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ Ɍɚɛɥɢɰɚ 2.5 
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ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ 

(ɪɢɫ. 2.1). 

Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ ܸ, ˏଷ ܼ˒ˈ˓˅ˑː˃˚˃ˎ˟ːˑˈ, ˏ ܼ˓˃˔˚ˋ˕˃ːːˑˈ, ˏ 
0,00 312,00 312,09 
0,80 331,50 331,08 
1,60 339,50 340,17 
2,40 346,50 346,34 
3,20 352,50 351,98 
4,00 357,00 357,26 
4,80 361,50 361,79 
5,60 365,50 365,47 
6,40 369,00 368,61 
7,20 371,00 371,30 
8,00 372,00 371,93 

 

 

Ɋɢɫɭɧɨɤ 2.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ȼȻ ɫ ɩɨɥɢɧɨɦɢɧɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɤɪɢɜɨɣ 

  

y = -4035974643,75x6 + 1093345170,5625x5 - 117466975,9375x4 + 6347660,42822266x3 -

184935,083854675x2 + 3502,59026464819x + 312,088233423143

312

322

332

342

352

362

372

382

0 1 2 3 4 5 6 7 8

⛛Zʦʥ, ̥

V, ̥3



15 
 

ȼ ɬɚɛɥɢɰɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ȼȻ 

(ɪɢɫ. 2.2) 

Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ܼ˒ˈ˓˅ˑː˃˚˃ˎ˟ːˑˈ, ˏ ܳˎˈ˕ˑ, ˏଷ/˔ ܼ˓˃˔˚ˋ˕˃ːːˑˈ, ˏ ܳˊˋˏ˃ , ˏଷ/˔ ܼ˓˃˔˚ˋ˕˃ːːˑˈ, ˏ 
312,00 0 312,04 0 312,04 
313,00 250 312,92 175 312,92 
314,00 778 314,06 545 314,06 
315,00 1515 314,99 1061 314,99 
316,00 2370 315,96 1659 315,96 
317,00 3345 317,04 2342 317,04 
318,00 4422 317,98 3095 317,98 
319,00 5641 319,01 3949 319,01 
320,00 6885 320,00 4820 320,00 

 

 

Ɋɢɫɭɧɨɤ 2.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɫ ɩɨɥɢɧɨɦɢɧɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɞɥɹ ɡɢɦɵ ɢ 

ɥɟɬɚ 
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317
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320

321

0 1000 2000 3000 4000 5000 6000 7000

⛛ ʻʥ, ̥

Q ̥3/̭

Лето ʯ̛̥̌

y=-1,53538·10-20·x6 + 2,343177985·10-16·x5 - 1,3803441684685·10-12·x4 + 

3,96673478612886·10-9·x3 - 5,89365868108871·10-6·x2 + 0,00594548941080575·x 

y=-1,8109·10-21·x6 + 3,94706143·10-17·x5 - 3.320725218359·10-13·x4 + 

1,36288056578129·10-9·x3 - 2,89193775060426·10-6·x2 + 0,00416507955196721·x 

+ 321,038903619454 
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ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɇɚɹ, ɚ 
ɬɚɤɠɟ ɝɢɞɪɨɝɪɚɮ (ɪɢɫɭɧɨɤ 2.3) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ. 
Ɍɚɛɥɢɰɚ 2.4 – ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɇɚɹ 

Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII ܳ˔˓ ˆˑˇ 
1961 124 132 121 556 2736 2971 448 464 656 224 256 148 736 

1962 163 84 92 680 2742 2487 285 609 525 237 163 142 684 

1963 150 140 69 358 2910 3092 348 527 316 211 148 113 699 

1964 116 98 105 261 1874 2765 192 187 316 200 163 119 533 

1965 82 58 98 430 1310 2776 427 337 461 187 140 82 532 

1966 42 55 45 298 1966 1363 295 314 156 87 121 37 398 

1967 108 84 98 327 2391 2043 501 385 469 119 182 142 571 

1968 145 163 132 567 1566 4215 583 482 311 203 240 84 724 

1969 74 84 71 229 2053 933 308 153 303 124 63 40 370 

1970 129 272 237 849 4592 2823 424 836 730 372 261 235 980 

1971 63 98 113 261 2491 2230 264 385 472 116 100 66 555 

1972 100 137 182 448 2718 3400 266 348 583 240 235 127 732 

1973 74 66 98 282 2119 1347 219 327 224 214 98 113 432 

1974 63 58 61 237 2201 2396 185 195 303 84 103 92 498 

1975 158 129 142 324 2612 3487 427 295 369 211 150 113 702 

1976 224 229 127 345 3477 3469 356 749 551 464 179 219 866 

1977 113 108 111 424 3764 2457 506 546 419 179 219 74 743 

1978 79 84 42 287 2391 2254 148 290 322 132 87 87 517 

1979 121 90 74 561 4168 2162 643 480 440 153 153 84 761 

1980 100 240 190 593 3609 2900 699 617 751 240 335 169 870 

1981 185 171 92 564 4573 3456 820 685 712 277 219 182 995 

1982 171 90 100 298 2905 4199 356 488 482 216 158 137 800 

1983 116 100 127 177 3002 3139 474 398 406 243 158 63 700 

1984 145 127 190 730 3050 4426 654 285 622 211 293 105 903 

1985 195 148 153 517 2072 2737 661 411 535 153 163 195 662 

1986 84 177 111 525 1624 3197 593 422 561 185 105 145 644 

1987 124 124 192 390 1893 3000 345 604 569 179 142 119 640 

1988 113 74 140 224 2425 1653 385 187 445 132 177 116 506 

1989 105 79 103 356 1861 2905 316 343 240 134 132 71 554 

1990 98 92 63 227 1676 2172 261 419 174 203 142 76 467 

1991 71 153 124 303 1745 3559 440 567 580 119 224 90 664 

1992 105 79 111 564 2950 3788 250 527 295 182 195 79 760 

1993 140 148 142 490 3474 2198 245 482 216 129 206 129 667 

1994 169 166 121 606 2994 3830 482 598 567 187 232 127 840 

1995 79 58 82 453 2810 2301 398 430 261 190 187 124 614 

1996 227 169 124 630 2046 5246 332 440 788 169 227 108 875 

1997 98 113 90 641 3738 2686 416 445 490 279 150 166 776 

1998 142 235 124 554 4871 1974 833 438 374 419 274 224 872 

1999 153 100 166 414 2351 3791 216 274 274 148 129 107 677 

2000 101 84 65 514 3369 3659 601 540 612 319 343 187 866 

2001 90 42 61 132 2027 1758 229 158 132 156 119 69 414 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 
2001 90 42 61 132 2027 1758 229 158 132 156 119 69 414 

2002 116 100 140 469 3809 3698 419 401 561 140 211 74 845 

2003 100 71 105 277 2272 1236 150 240 269 148 105 40 418 

2004 179 108 92 535 2549 4525 630 759 401 353 179 145 871 

2005 37 45 45 187 1466 1416 240 211 177 150 87 69 344 

2006 69 111 66 208 1152 1650 158 243 185 153 111 66 348 

2007 74 108 69 370 1206 1421 295 192 414 132 169 69 377 

2008 105 72 237 741 3606 4233 377 366 685 316 163 282 932 

2009 95 90 76 285 1220 1458 177 161 258 169 142 69 350 

2010 71 69 121 200 2657 1363 250 248 282 142 79 87 464 ܳ˔˓ ˏˈ˔ 116 114 113 418 2622 2765 391 410 425 199 172 116 655 

 

 

Ɋɢɫɭɧɨɤ 2.3 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ 

 

2.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱёɬ 

 

2.2.1 ȼɵɛɨɪ ɜɢɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ 

 

 ȼɢɞ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɨɛɴɟɦɭ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ, ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɢɫɬɟɦɵ: 
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ߚ = ௏˒ ˑˎௐ̝ ˓  (2.1) 

ɉɪɢ ߚ > Ͳ,ͳ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɝɨɞɢɱɧɨɟ. ɉɪɢ ߚ < Ͳ,ͳ ɫɭɬɨɱɧɨɟ. 

Ɉɛɴɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ: ܹ̝ ˓ = ܳ˔˓ · ͵͸ͲͲ · ʹͶ · ͵͸ͷ · ͳͲ−ଽ (2.2) 

ɝɞɟ ܳ˔˓ = ͸ͷͷ ˏଷ/˔ ɢɡ ɬɚɛɥɢɰɵ 2.4. ܹ̝ ˓ = ͸ͷͷ · ͵͸ͲͲ · ʹͶ · ͵͸ͷ · ͳͲ−ଽ = ʹͲ,͸ͷ ሺˍˏଷሻ  

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɢɡɜɟɫɬɟɧ, ɬɚɤ ɤɚɤ 

ɧɟɢɡɜɟɫɬɧɚ ɨɬɦɟɬɤɚ ɍɆɈ. ɇɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɟё ɩɪɢɦɟɪɧɨ ɩɨ ɮɨɪɦɭɥɟ: ∇ʢʛʝ = ∇ʜʞʢ − ଵଷ  (2.3) ܪ

ɝɞɟ ܪ = ͷͷ ˏ. ∇ʢʛʝ = ͵͸͹,ͲͲ − ଵଷ · ͷͷ = ͵Ͷͻ,ͲͲ ሺˏሻ  

ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ ɷɬɨɦ: ܸ˒ ˑˎ = Ͳ,ʹͳ͵ ˍˏଷ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ: ߚ = ଴,ଶଵଷଶ଴,଺଺ = Ͳ,Ͳͳ  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɯɨɞɢɦ ɤ ɜɵɜɨɞɭ ɱɬɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢɦɟɟɬ ɫɭɬɨɱɧɵɣ 

ɯɚɪɚɤɬɟɪ. 

 

2.2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 

Ɂɚ ɨɫɧɨɜɭ ɩɪɢɧɢɦɚɟɬɫɹ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ (ɪɢɫ. 2.3). 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɪɚɫɯɨɞɚɦ. Ⱦɥɹ ɷɬɨɝɨ 

ɪɚɧɠɢɪɭɟɦ ɝɨɞɚ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ. ܲሺ݉ሻ = ௠௡+ଵ · ͳͲͲ% (2.4) 

ɝɞɟ ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ; ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 2.5 
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Ɍɚɛɥɢɰɚ 2.5 – Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɪɚɫɯɨɞɚɦ 
Ƚɨɞɵ Q ɫɪ ɝɨɞ P 
1981 995 2 

1970 980 4 

2008 932 6 

1984 903 8 

1996 875 10 

1998 872 12 

2004 871 14 

1980 870 16 

1976 866 18 

2000 866 20 

2002 845 22 

1994 840 24 

1982 800 27 

1997 776 29 

1979 761 31 

1992 760 33 

1977 743 35 

1961 736 37 

1972 732 39 

1968 724 41 

1975 702 43 

1983 700 45 

1963 699 47 

1962 684 49 

1999 677 51 

1993 667 53 

1991 664 55 

1985 662 57 

1986 644 59 

1987 640 61 

1995 614 63 

1967 571 65 

1971 555 67 

1989 554 69 

1964 533 71 

1965 532 73 

1978 517 76 

1988 506 78 

1974 498 80 

1990 467 82 

2010 464 84 

1973 432 86 

2003 418 88 

2001 414 90 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 
1966 398 92 

2007 377 94 

1969 370 96 

2009 350 98 

2006 348 100 

2005 344 102 

 

Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ሺܲ = ͻͲ%ሻ ɨɛɨɡɧɚɱɟɧ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ, 

ɫɪɟɞɧɟɜɨɞɧɵɣ ሺܲ = ͷͳ%ሻ – ɨɪɚɧɠɟɜɵɦ. 

Ƚɨɞ ɞɟɥɢɬɫɹ ɧɚ 2 ɩɟɪɢɨɞɚ – ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ, ɫɨɝɥɚɫɧɨ ɝɢɞɪɨɝɪɚɮɭ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ (ɪɢɫ. 2.3). ɉɨɥɨɜɨɞɧɵɦ ɫɱɢɬɚɟɬɫɹ ɦɟɫɹɰ, ɜɨ ɜɪɟɦɹ 

ɤɨɬɨɪɨɝɨ ɪɚɫɯɨɞ ɪɟɤɢ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. ȼ ɬɚɛɥɢɰɟ 2.4 

ɬɚɤɨɣ ɩɟɪɢɨɞ ɨɛɨɡɧɚɱɟɧ ɠɟɥɬɵɦ ɰɜɟɬɨɦ. Ɉɫɬɚɥɶɧɨɣ ɩɟɪɢɨɞ – ɦɟɠɟɧɶ. 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɜɵɛɪɚɧɧɵɟ ɝɨɞɚ, ɫ ɪɚɧɠɢɪɨɜɚɧɧɵɦɢ ɝɨɞɚɦɢ ɢ 

ɪɚɫɯɨɞɚɦɢ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ, ɜ 

ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ: ܭଽ଴%ሺ˒ˑˎˑ˅.ሻ = ொ˔˓.˒ˑˎˑ˅.భవళయˆ.ሺ˕ˈˍ˖щˋˌሻொ˔˓.˒ˑˎˑ˅.మబబభˆ.ሺ˄˃ˊˑ˅˞ˌሻ = ଵ଻ଷଷଵ଼ଽଷ = Ͳ,ͻͳͷ (2.5) 

ହଵ%ሺ˒ˑˎˑ˅.ሻܭ  = ொ˔˓.˔˓ˈˇːˈ˅ˑˇː.భవలమˆ.ሺ˕ˈˍ˖щˋˌሻொ˔˓.˔˓ˈˇːˈ˅ˑˇː.భవవవˆ.ሺ˄˃ˊˑ˅˞ˌሻ = ଶ଼ସହଷ଴଻ଵ = Ͳ,ͻʹ͸ (2.6) 

ଽ଴%ሺˏˈˉ.ሻܭ  = ொ˔˓.ˏˈˉ.మబబయˆ.ሺ˕ˈˍ˖щˋˌሻொ˔˓.ˏˈˉ.మబబభˆ.ሺ˄˃ˊˑ˅˞ˌሻ = ଵହଵଵଽ଼ = Ͳ,͹͸͵ (2.7) 

ହଵ%ሺ˒ˑˎˑ˅.ሻܭ  = ொ˔˓.˔˓ˈˇːˈ˅ˑˇː.భవలమˆ.ሺ˕ˈˍ˖щˋˌሻொ˔˓.˔˓ˈˇːˈ˅ˑˇː.భవవవˆ.ሺ˄˃ˊˑ˅˞ˌሻ = ଶସ଺ଵଽ଼ = ͳ,ʹͶʹ  (2.8) 

 Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɟ 2.6 

Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɟɪɟɫɱёɬɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ 
Ƚɨɞɵ Q˒ˑˎ Ƚɨɞɵ Qˏˈˉ P 

1981 4015 1970 435 2 

2008 3920 1980 393 4 

2002 3754 1981 391 6 

1984 3738 1998 362 8 

1970 3708 1976 344 10 

1996 3646 2004 338 12 

1982 3552 2000 337 14 

  



21 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.6 
2004 3537 1984 336 16 

2000 3514 2008 334 18 

1976 3473 1994 326 20 

1998 3423 1996 321 22 

1994 3412 1985 313 24 

1992 3369 1961 313 27 

1980 3255 1962 298 29 

1997 3212 1968 291 31 

1979 3165 1986 291 33 

1977 3111 1997 289 35 

1999 3071 1979 280 37 

1983 3071 1987 279 39 

1972 3059 1977 270 41 

1975 3050 1991 267 43 

1963 3001 1972 267 45 

1968 2891 2002 263 47 

1961 2854 1982 250 49 

1993 2836 1967 242 51 

1991 2652 1992 239 53 

1962 2615 1963 238 55 

1995 2556 1993 233 57 

1987 2447 1975 232 59 

1986 2411 1965 230 61 

1985 2405 1983 226 63 

1989 2383 1995 226 65 

1971 2361 1988 199 67 

1978 2323 1999 198 69 

1964 2320 1971 194 71 

1974 2299 2007 189 73 

1967 2217 1989 188 76 

1965 2043 1964 176 78 

1988 2039 1990 176 80 

2010 2010 1973 172 82 

1990 1924 1978 156 84 

2001 1893 2010 155 86 

2003 1754 2009 152 88 

1973 1733 2003 151 90 

1966 1665 1966 145 92 

1969 1493 1969 145 94 

2005 1441 1974 138 96 

2006 1401 2006 137 98 

2009 1339 2005 125 100 

2007 1314 2001 119 102 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɫɥɟ ɜɫɟɯ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɚɯ 2.7, 2.8 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 1999 ሺܲ = ͷͳ%ሻ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII Q ɫɪ ɝɨɞ Q 153 100 166 414 2351 3791 216 274 274 148 129 107 677 ܭହ଴% ଵ 1,24 1,24 1,24 1,24 0,93 0,93 1,24 1,24 1,24 1,24 1,24 1,24  ܳହ଴%  190 124 206 513 2178 3512 268 340 340 183 160 133 679 ܭହ଴% ଶ  1,22 1,22 1,22 1,22 0,93 0,93 1,22 1,22 1,22 1,22 1,22 1,22  ܳହ଴% ˍˑ˓ 187 122 203 505 2186 3526 264 334 334 181 157 131 677 

 

Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 2001 ሺܲ = ͻͲ%ሻ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 
Q 
ɫɪ 
ɝɨɞ Q 90 42 61 132 2027 1758 229 158 132 156 119 69 414 ܭଽ଴% ଵ 1,27 1,27 1,27 1,27 0,92 0,92 1,27 1,27 1,27 1,27 1,27 1,27  ܳଽ଴% 114 53 77 167 1856 1610 290 200 167 198 151 87 414 ܳହ଴% − ܳଽ଴% 73 69 125 338 330 1916 -27 134 167 -17 7 43  ∆ܳଽ଴% 0 0 0 0 0 0 -27 27 0 -17 17 0 0 ܳଽ଴% ˍˑ˓ 114 53 77 167 1856 1610 263 227 167 181 168 87 414 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɹɬɫɹ ɝɢɞɪɨɝɪɚɮɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. (ɪɢɫ. 2.4) 

 

Ɋɢɫɭɧɨɤ 2.4 – Ƚɢɞɪɨɝɪɚɮɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

0

500

1000

1500

2000

2500

3000

3500

4000

1 2 3 4 5 6 7 8 9 10 11 12

ˀ̌
̵̭

од
 ̥

3

ʺе̶̭́

Q90% ко̬ Q 50% ко̬



23 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɨɫɬɢɝɧɭɬɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɪɚɫɯɨɞɨɜ 

ɦɟɠɟɧɧɵɯ ɢ ɩɨɥɨɜɨɞɧɵɯ ɦɟɫɹɰɟɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɟɝɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɚ 

ɬɚɤ ɠɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 51% ɪɚɫɯɨɞɨɜ ɦɟɠɟɧɧɵɯ ɢ ɩɨɥɨɜɨɞɧɵɯ 

ɦɟɫɹɰɟɜ ɢ ɟɝɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɪɚɫɯɨɞɚ. 

 

2.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 

 

2.3.1 Ɋɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɛɟɡ ɭɱɟɬɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ [1] ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱёɬ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɛɚɥɚɧɫɭ 

ɷɧɟɪɝɢɢ. Ɋɚɫɱёɬ ɩɪɨɜɨɞɢɬɶɫɹ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 2.9 

Ɍɚɛɥɢɰɚ 2.9 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 
Ɇɟɫɹɰɚ I II  III  IV V VI  VII VIII IX X XI  XII ܳଽ଴% 114 53 77 167 1856 1610 263 227 167 181 168 87 𝛴ℎொ 22 21 12 17 89 89 21 19 17 17 24 21 ܳ˒ˑˎ 92 32 65 151 1767 1521 242 208 151 164 143 66 ܼʑʐ 367 367 367 367 367 367 367 367 367 367 367 367 ܼʜʐ 313 312 312 313 315 315 313 313 313 313 313 312 H 54 55 48 54 52 52 54 54 54 54 54 55 ܲ̂ ˃˓ 44 16 27 72 805 696 115 99 72 78 68 32 

ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ܲ̂ ˃˓ 44 16 27 72 805 696 115 99 72 78 68 32 ܲ˅ ˘ˍ 130 130 131 131 131 131 131 131 131 131 130 130 𝛥ܲ -87 -115 -104 -59 673 565 -16 -32 -59 -53 -62 -98 

 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ȼɏɄ ܳʑʤʙ 276 276 276 276 276 276 276 276 276 276 276 276 ܼʑʐ 367 367 367 367 367 367 367 367 367 367 367 367 ܼʜʐ 313 313 313 313 313 313 313 313 313 313 313 313 H 54 54 54 54 54 54 54 54 54 54 54 54 ʑܲʤʙ 130 130 131 131 131 131 131 131 131 131 130 130 
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2.3.2 ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ 

ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɨɣ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. ɉɪɨɜɟɞёɦ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɜɵɛɨɪ ɩɨ ɞɟɤɚɛɪɸ, ɬɚɤ ɤɚɤ ɷɬɨ ɦɟɫɹɰ ɫɨ ɫɪɟɞɧɢɦ ɪɚɫɯɨɞɨɦ ɜ 

ɩɟɪɢɨɞ ɦɟɠɟɧɢ, ɢ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɷɬɨɬ ɩɟɪɢɨɞ, ɛɭɞɟɬ ɫ ɛɨɥɶɲɨɣ 

ɜɟɪɨɹɬɧɨɫɬɶɸ ɜɵɞɚɧɚ ɜ ɞɪɭɝɢɟ ɦɟɫɹɰɚ. Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ 

ɧɟ ɨɱɟɧɶ ɜɚɠɟɧ, ɩɨɫɬɪɨɟɧɢɟ ɞɚɧɧɨɝɨ ɭɫɥɨɜɧɨ ɦɨɠɟɦ ɩɪɨɩɭɫɬɢɬɶ. ɂ ɩɟɪɟɣɬɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɫɪɚɛɨɬɤɚɦ ɩɨ ɤɚɠɞɨɦɭ ɦɟɫɹɰɭ ɨɬɞɟɥɶɧɨ. 

ɉɪɨɢɡɜɨɞɢɦ ɫɪɚɛɨɬɤɭ ɜɩɢɫɵɜɚɹ ɬɪɟɭɝɨɥɶɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ 

ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ, ɪɚɫɩɪɟɞɟɥɹɹ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ ɜ ɩɢɤɨɜɭɸ ɢ 

ɛɚɡɨɜɭɸ ɱɚɫɬɢ. ɉɨɞɪɨɛɧɵɣ ɩɪɨɰɟɫɫ ɢɡɥɨɠɟɧ ɜ ɦɟɬɨɞɢɤɟ [1], ɪɚɡɜɟɪɧɭɬɵɟ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ. Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ 

ɬɚɛɥɢɰɚ ɫ ɪɟɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ ɜ ɩɢɤɟ ɢ ɛɚɡɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10 

Ɍɚɛɥɢɰɚ 2.10 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɨɤ ʛˈ˔я˙ ܳʞʝʚ ݇ே ∆ℎ ܼʑʐ ܼʜʐ ܪ ʒܰʏʟ Эʒʏʟ ܳʠʞ ʐܰ˃ˊ Эʐ˃ˊ ܰʞˋˍ Эʞˋˍ ʟܰ˃˄ 
I 114 

8,8 0,55 367 

312,65 54,35 55 1,3 60 29 0,7 132 0,4 161 
II  87 312,51 54,49 42 1,0 60 29 0,7 132 0,2 161 
III  77 312,46 54,54 37 0,9 60 29 0,7 63 0,2 92 
IV 167 312,66 54,34 80 1,9 60 29 0,7 132 1,2 161 
V 1856 315,38 51,62 843 20,2 60 27 0,7 134 2,5 161 
VI  1610 315,10 51,90 735 17,7 60 27 0,7 134 3,2 161 
VII 259 312,95 54,05 123 3,0 60 29 0,7 132 2,2 161 
VIII 217 312,82 54,18 104 2,5 60 29 0,7 132 1,7 161 
IX 167 312,66 54,34 80 1,9 60 29 0,7 132 1,2 161 
X 171 312,67 54,33 82 2,0 60 29 0,7 132 1,2 161 
XI  158 312,85 54,15 75 1,8 60 29 0,7 132 1,1 161 
XII 87 312,51 54,49 42 1,0 60 29 0,7 132 0,3 161 

 

ɋɦɨɬɪɹ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɦɨɞɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 

ɜɵɞɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨ ɜ ɬɟɱɟɧɢɢ ɜɫɟɝɨ ɝɨɞɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɞɧɨɝɨ ɦɟɫɹɰɚ. ɗɬɨ 

ɝɨɜɨɪɢɬ ɨ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɟ ɝɢɞɪɨɭɡɥɚ. ɂɫɤɥɸɱɚɟɬɫɹ ɜɵɫɨɤɨɟ ɱɢɫɥɨ 

ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɩɨ ɪɚɛɨɱɢɦ ɦɨɳɧɨɫɬɹɦ, ɩɨɤɚɡɵɜɚɟɬ ɧɟɛɨɥɶɲɨɟ 

ɤɨɥɟɛɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨɪɹɞɤɚ 2,48 ɦ (ɪɢɫ. 2.5). 
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Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɩɨ ɪɚɛɨɱɢɦ ɦɨɳɧɨɫɬɹɦ 

 

2.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. Ⱦɥɹ ɷɬɨɝɨ ɫɬɪɨɹɬɫɹ 

ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ (ɂɄɇ) – ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢɪɚɳɟɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬ 

ɩɪɢɪɚɳɟɧɢɹ ɷɧɟɪɝɢɢ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ˍЭ ɢ ̱ ʟ (ɬɚɛɥɢɰɚ 2.11). ɇɚ ɂɄɇ 

ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ ɜɵɪɚɛɨɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, 

ɜɡɹɬɵɟ ɫ ɫɚɣɬɚ [2]. 

ɉɪɨɟɰɢɪɭɹ ɩɨ ɜɟɪɬɢɤɚɥɢ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɂɄɇ, ɧɚɯɨɞɢɬɫɹ ɪɚɛɨɱɚɹ 

ɦɨɳɧɨɫɬɶ (ɪɢɫ. 2.8). 
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Ɋɢɫɭɧɨɤ 2.8 – ɂɄɇ ɹɧɜɚɪɹ 

Ɍɚɛɥɢɰɚ 2.11 – ɉɨɫɬɪɨɟɧɢɟ ɂɄɇ ɞɥɹ ɹɧɜɚɪɹ 
ɑɚɫɵ P, ʛʑ˕ dP, ʛʑ˕ dЭ, ʛʑʡ · ˚ ˍЭ, ʛʑʡ · ˚ ˍP, ʛʑ˕ 

1 5251 9 9 9 9 
2 5242 53 106 115 62 
3 5189 52 156 271 114 
4 5137 1 4 275 115 
5 5136 8 40 315 123 
6 5128 66 396 711 189 
7 5062 10 70 781 199 
8 5052 4 32 813 203 
9 5048 56 504 1317 259 
10 4992 25 250 1567 284 
11 4967 23 253 1820 307 
12 4944 7 84 1904 314 
13 4937 35 455 2359 349 
14 4902 60 840 3199 409 
15 4842 30 450 3649 439 
16 4812 73 1168 4817 512 
17 4739 10 170 4987 522 
18 4729 105 1890 6877 627 
19 4624 57 1083 7960 684 
20 4567 61 1220 9180 745 
21 4506 2 42 9222 747 
22 4504 33 726 9948 780 
23 4471 49 1127 11075 829 
24 4422 4422 106128 117203 5251 
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ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ ɹɧɜɚɪɟ ɪɚɜɧɚ 3660 Ɇȼɬ. 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɦɟɫɹɰɟɜ (ɫɦ. ɩɪɢɥɨɠɟɧɢɟ Ⱥ). 

 

2.5 Ɋɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɢɬɨɝɨɜɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 3% ɨɬ ɦɚɤɫɢɦɭɦɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɢ 

ɪɚɜɟɧ 168 Ɇȼɬ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɨɥɠɧɚ 

ɫɨɞɟɪɠɚɬɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ ɱɚɫɬɶ ɷɬɨɝɨ ɪɟɡɟɪɜɚ – 7 Ɇȼɬ. 

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ ɦɚɤɫɢɦɭɦɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɢ 

ɪɚɜɟɧ 544 Ɇȼɬ. ɉɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɧɟɫɭɬ ɧɚ ɫɟɛɟ Ɍɗɋ, Ⱥɗɋ ɢ 

ɦɨɳɧɵɟ Ƚɗɋ. ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. 

ɂɬɨɝɨɜɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ 168 Ɇȼɬ. 

Ȼɨɥɟɟ ɧɚɝɥɹɞɧɚɹ ɤɚɪɬɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɛɚɥɚɧɫɟ ɦɨɳɧɨɫɬɢ (ɪɢɫ. 2.9) 

 

Ɋɢɫɭɧɨɤ 2.9 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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2.6 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɩɨɫɬɪɨɢɬɶ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ 

ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɨɫɬɪɨɟɧɢɟ ɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɲɟɧɢɸ ɫɥɟɞɭɸɳɟɝɨ 

ɭɪɚɜɧɟɧɢɹ: ܪʒЭʠሺܳʒЭʠሻ = ܼ˅˄(ܸ˅ ˇ˘˓) − ܼː˄ሺܳː˄ሻ − ∆ℎ (2.9) 

Ƚɞɟ ܼ˅˄(ܸ˅ ˇ˘˓) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɨɠɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɡɨɧɵ ɪɚɛɨɬɵ ɩɨ ɬɭɪɛɢɧɟ: 

1)  Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

2)  Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ ɪɚɫɱёɬɧɨɝɨ 

ɧɚɩɨɪɚ), ɤɨɬɨɪɭɸ ɫɬɪɨɢɦ ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: ܳʒЭʠ = ܳʒЭʠ ௠௔௫ · √ுʒЭʠு˓  (2.10) 

Ƚɞɟ ܳʒЭʠ ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 

ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪɟ; 

3)  Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, 

ɨɩɪɟɞɟɥɹɟɦɵɣ ɫɚɧɢɬɚɪɧɵɦ ɩɨɩɭɫɤɨɦ. 

4) ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɶɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ 

ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ (ɪɢɫ 2.10) 
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Ɋɢɫɭɧɨɤ 2.10 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨ ɢɬɨɝɚɦ ɪɚɫɱёɬɨɜ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ 

ɫɨɫɬɚɜɥɹɟɬ 168 Ɇȼɬ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 708,46 ɦɥɧ.ɤȼɬ·ɱ, 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 54,17 ɦ, ɪɚɫɱɟɬɧɵɣ 52,80 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ 50,77 ɦ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 

3.1.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ 

 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɞɚɥɟɟ Ƚɍɏ) ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 

ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ሺܦଵሻ ɢ 

ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ሺ݊˔ˋː˘ሻ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ 

ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ 

ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɚɝɪɟɝɚɬɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ 

ɩɨɥɭɱɟɧɧɨɦ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ (ɪɢɫ. 2.10) ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɨɜ. Ɇɨɞɟɥɶɧɵɟ 

ɩɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

Ɍɚɛɥɢɰɚ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪɵ ɉɅ60-ȼ ɉɅȾ60-ȼ ɉɅ70-ȼ ɉɅȾ70-ȼ ɊɈ75-ȼ ܪ˒˓ˈˇ, ′˕˒௠௔௫ 0,50 0,50 0,50 0,50 0,60 ୍݊ ˑܪ/௠𝑖௡ܪ 75 70 70 60 60 ˏ , ˑ˄/ˏ 116 111 106 107 83 ୍ܳ ˑ˒˕, ˎ/˔ 1080 1130 860 1020 1020 𝜂ˏ ˑ˒˕ 0,913 0,906 0,902 0,907 0,920 ୍ܳ ୫ୟ୶′ , ˎ/˔ 1500 1600 1400 1600 1200 𝜎ሺ୍ܳ ୫ୟ୶′ ሻ 0,55 0,65 0,55 0,60 0,13 ୍ܦ ௠, ,ˇˑˏܪ 0,460 0,345 0,460 0,460 0,460 ˏ ˏ 12 12 4 6 4 𝑡ˏˑˇ, ℃ 20 20 4 7 20 
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3.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 

Ɂɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ܦଵ. ɉɪɨɢɡɜɟɥɢ ɪɚɫɱёɬɵ 

ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 

η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − ɂሻ + ɂ√ୈభˏˑˇୈభఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ ) (3.1) 

Ƚɞɟ: ηˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ɂ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. ɉɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɉɅ ɢ ɉɅȾ: ɂ = Ͳ,͹ͷ; ɞɥɹ ɊɈ:  

ɂ = {Ͳ,ʹͷ + Ͳ,ͷ · Q୍ ˓.˕.′Q୍ ˑ˒˕′  ˒˓ˋ Q୍ ˓.˕.′ < Q୍ ˑ˒˕′Ͳ,͹ͷ ˒˓ˋ Q୍ ˓.˕.′ > Q୍ ˑ˒˕′  

Q୍ ˓.˕.′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ Q୍ ˑ˒˕′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ) Dଵˏˑˇ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Hˏˑˇ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νː – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ (10℃) νː = ͳ,͵ · ͳͲ଺ ˏଶ/˔; νˏˑˇ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

ȼɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 2, ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɦɨɞɟɥɢ 

 Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ N˃ˆ˓ = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · H˓ · √H˓ · η˕ ∙ ηˆ (3.2) 

Ƚɞɟ: Q୍˓′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ηˆ = Ͳ,ͻ͹; 

 Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
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Zɚɝɪ = NɭɫɬNɚɝɪ
 (3.3) 

Ƚɞɟ: Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɜ ɤȼɬ; Nɚɝɪ – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 

ɉɨɬɪɟɛɭɟɬɫɹ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ 

ɱɢɫɥɚ (ܼ˃ˆ˓′ ), ɚ ɬɚɤɠɟ ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (N˃ˆ˓′ ). ɋ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 3.3.1: N˃ˆ˓′ = N˖˔˕Z˃ˆ˓′                 (3.3.1) 

 ɉɨɩɪɚɜɤɚ ɄɉȾ Ɂ = η˕ηɦ
 (3.4) η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ݊′ = ௡I ౦′ √ஔ·ୌ˓ୈభ  (3.5) 

Ƚɞɟ: ୍݊ ୮′  - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱёɬɧɨɣ 

ɬɨɱɤɟ;  Ɂ – ɩɨɩɪɚɜɤɚ ɧɚ ɄɉȾ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. 

 ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ୍݊ ௠௔௫′ = ௡˔ˋː˘′ ୈభ√ఋ·ୌ೘𝑖೙ (3.6) ୍݊ ˓˃˔˚′ = ௡˔ˋː˘′ ୈభ√ఋ·ୌ˓˃˔˚                  (3.7) ୍݊ ௠𝑖௫′ = ௡˔ˋː˘′ ୈభ√ఋ·ୌ೘ೌೣ                  (3.8) 

 ɉɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
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ܳ′˓ · η˕ = N˃ˆ˓′ଽ,଼ଵ·ୈభమ·ୌభ˓,ఱ·ηˆ (3.9) 

Ƚɞɟ: N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ; 

 ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ܳ௠௔௫′ · η˕ = N˃ˆ˓′ଽ,଼ଵ·ୈభమ·ୌ೘ೌೣభ,ఱ ·ηˆ (3.10) 

Ƚɞɟ: N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ୫ୟ୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ; 

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɣ 3.9 ɢ 3.10, ɨɩɪɟɞɟɥɟɧɚ ɩɨɞɛɨɪɨɦ ɬɚɤɨɝɨ ɩɨɥɨɠɟɧɢɹ 

ɬɨɱɟɤ ɧɚ ɥɢɧɢɹɯ ୍݊ ˓˃˔˚′  ɢ ୍݊ ௠௔௫′  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɥɨɠɟɧɢɟ ɬɨɱɟɤ ɩɨɞɨɛɪɚɧɨ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′˓ · η˕ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ 

ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. Ⱦɚɧɧɵɟ, ɩɪɨɫɱɢɬɚɧɧɵɟ, ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2 

Ɍɚɛɥɢɰɚ 3.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 ɉɅȾ60-ȼ ɊɈ75-ȼ ɉɅ70-ȼ ɉɅȾ70-ȼ Dଵ 2,80 3,35 5,00 3,35 3,75 3,75 4,00 3,75 η˕ 0,93 0,93 0,93 0,95 0,95 0,94 0,94 0,94 Nɚɝɪ 41882 60057 134283 45385 56913 64859 73832 76569 Z˃ˆ˓′  3,84 2,68 1,20 3,55 2,83 2,48 2,18 2,10 Zɚɝɪ 4,00 3,00 2,00 4,00 3,00 3,00 3,00 3,00 N˃ˆ˓′ ′˘ːˋ˔݊ 214,15 199,78 213,05 166,70 185,37 166,47 248,01 296,46 ′݊ 1,067 1,077 1,076 1,061 1,060 1,046 1,042 1,040 ߜ 53667 53667 53667 53667 40250 80500 53667 40250   300,00 250,00 166,70 187,50 166,70 214,30 200,00 214,30 ୍݊ ௠௔௫′  111,89 111,46 110,73 82,88 82,46 105,26 104,76 105,71 ୍݊ ˓˃˔˚′  113,34 112,90 112,15 83,95 83,52 106,62 106,11 107,07 ୍݊ ௠𝑖௫′  115,58 115,13 114,37 85,61 85,17 108,73 108,22 109,19 ܳ′˓ · η˕ 1,406 1,310 0,882 0,982 1,045 1,045 0,919 1,045 ܳ௠௔௫′ · η˕ 1,353 1,260 0,849 0,945 1,006 1,006 0,884 1,006 
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Ⱦɚɧɧɵɟ ɬɭɪɛɢɧɵ ɛɵɥɢ ɫɨɩɨɫɬɚɜɥɟɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 

 Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 

 ɉɪɢɟɦɥɟɦɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 

 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɬɭɪɛɢɧ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜɫɟ ɜɚɪɢɚɧɬɵ ɤɪɨɦɟ ɉɅȾ60-ȼ-

500, ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɣ ɡɨɧɵ (ɉɪɢɥɨɠɟɧɢɹ 

Ȼ). 

 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ + Hௌ (3.11) 

ɝɞɟ ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hௌ ɨɩɪɟɞɟɥɟɧɨ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 

ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

 ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ H௠௔௫ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 

 ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ H˓˃˔˚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 

 ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ H௠𝑖௡ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɨɝɪɚɧɢɱɟɧɢɹ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: ܪ௦ = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎H − ∆H௦ + ∆ܼ˘.˒ˎ (3.12) 

 ∆H௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
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ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 

ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ; H – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼː˄ሺܳː˄ሻ; ∆ܼ˘ ˒ˎ – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 

ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. Ⱦɥɹ ɉɅ ɬɭɪɛɢɧ ∆ܼ˘ ˒ˎ = Ͳ, ɞɥɹ ɊɈ ɢ ɉɅȾ ɬɭɪɛɢɧ ∆ܼ˘ ˒ˎ  ଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɚɹܤ ଴/ʹ. Ɂɞɟɫɶܤ=

ɩɟɪɟɫɱɢɬɚɧɚ ɫ ɦɨɞɟɥɢ ɩɨ ɮɨɪɦɭɥɟ:   ܤ଴ = ˇ଴ˏˑܤ ∙ ஽భ஽భˏˑˇ(3.13) 

 ȼɫɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3 

Ɍɚɛɥɢɰɚ 3.3 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɱёɬɚ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 ɉɅȾ60-ȼ ɊɈ75-ȼ ɉɅ70-ȼ 
ɉɅȾ70-

ȼ ܦଵ 2,8 3,35 3,35 3,75 3,75 4,00 3,75 ܳ௠௔௫′ · η˕ 1,353 1,260 0,945 1,006 1,006 0,884 1,006 ܳ′˓ · η˕ 1,406 1,310 0,982 1,045 1,045 0,919 1,045 ܳ௠௔௫′  1,51 1,40 1,03 1,10 1,12 0,98 1,16 η௠௔௫ 0,894 0,900 0,919 0,915 0,896 0,901 0,904 𝜎௠௔௫ 0,60 0,51 0,14 0,16 0,33 0,25 0,28 ܳ˓˃˔˚′  1,58 1,48 1,08 1,17 1,17 1,02 1,12 η˓˃˔˚ 0,891 0,897 0,914 0,893 0,893 0,901 0,905 𝜎˓˃˔˚ 0,65 0,57 0,15 0,18 0,36 0,26 0,30 ܳ௠𝑖௡′  1,56 1,46 1,08 1,17 1,16 1,02 1,15 η௠𝑖௡ 0,893 0,898 0,915 0,894 0,894 0,901 0,904 𝜎௠𝑖௡ 0,63 0,55 0,16 0,18 0,35 0,26 0,29 ܳ௠௔௫ 84,4 111,9 82,4 110,2 112,2 111,7 116,2 ܳ˓˃˔˚ 90,0 120,7 88,1 119,7 119,6 118,6 113,9 ܳ௠𝑖௡ 90,0 120,6 89,2 121,3 120,1 119,5 118,5 ܼ௠௔௫ 312,37 312,47 312,36 312,47 312,47 312,47 312,49 ܼ˓˃˔˚ 312,39 312,50 312,38 312,50 312,50 312,49 312,48 ܼ௠𝑖௡ 312,39 312,50 312,39 312,50 312,50 312,50 312,49 ܪ௦ ௠௔௫ -23,53 -23,43 1,44 0,26 -9,20 -5,17 -6,55 ܪ௦ ˓˃˔˚ -25,13 -21,06 0,99 -0,90 -10,37 -5,47 -7,30 ܪ௦ ௠𝑖௡ -22,96 -18,85 1,15 -0,68 -9,29 -4,62 -6,25 
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 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɩɪɨɜɟɞёɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɞɢɚɦɟɬɪɨɜ 

ɪɚɛɨɱɢɯ ɤɨɥёɫ, ɚ ɬɚɤɠɟ ɨɩɢɪɚɹɫɶ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ (ɪɢɫ. 3.1) ɜ ɫɬɜɨɪɟ 

ɝɢɞɪɨɭɡɥɚ. ɇɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ – ɬɭɪɛɢɧɚ ɊɈ75-ȼ-375. 

 

Ɋɢɫɭɧɨɤ 3.1 – ȼɵɞɟɪɠɤɚ ɢɡ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 

 

3.4 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ. 
 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ ሺ߮ = ͵Ͷͷ ÷ ͵͸Ͳ°ሻ ɢɦɟɸɬ ɤɪɭɝɥɵɟ 

ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 

ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 

ɚɩɩɚɪɚɬ. ɉɪɢ ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɚɦɟɪɵ ɫ 

ɤɪɭɝɥɵɦɢ ɫɟɱɟɧɢɹɦɢ. 

ɉɨɬɨɤ ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ ɡɚɞɚɧ ɬɪɟɦɹ ɝɥɚɜɧɵɦɢ 

ɭɫɥɨɜɢɹɦɢ: 

1. Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

2. Ɉɛɟɫɩɟɱɟɧɢɟ ɨɞɢɧɚɤɨɜɨɣ ɡɚɝɪɭɡɤɢ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ 

ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. 

3. Ɋɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɨɞɨɛɪɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ 

ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 
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ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɉɪɢɥɨɠɟɧɢɟ 7) ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: ܾ଴ = Ͳ,͵ͷ ∙ ଵܦ = Ͳ,͵ͷ ∙ ͵,͹ͷ = ͳ,͵ͳ͵ ˏ (3.14) 

 ɍɝɨɥ ɨɯɜɚɬɚ: ߮଴ = ͵Ͷͷ° 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: ܾଵ = ܾ଴ + Ͳ,Ͳʹ = ͳ,͵ͳ͵ + Ͳ,Ͳʹ = ͳ,͵͵͵ ˏ (3.15) 

 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = ͵,͹ͷ ˏ: ܦ௔ = ͷ,͹ͺ ˏ; ௕ܦ = ͷ,ͲͲ ˏ; ସܦ = ͸,ͳ͵ ˏ; ܴସ = ͵,Ͳ͸͵ ˏ; ܴ = Ͳ,͵ͷ ˏ; ℎଵ =Ͳ,͵ͷ ˏ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɪɚɫɫɱɢɬɚɧɚ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ. 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: ܪଵ = ܾଵ + ʹ ∙ ℎ = ͳ,͵͵ + ʹ ∙ Ͳ,͵ͷ = ʹ,Ͳ͵ ˏ  (3.16) 

ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 

ɝɪɚɮɢɤɭ ߭˅˘ = ݂ሺܪ௣ሻ (ɪɢɫ. 3.2), ɨɬɤɭɞɚ ߭˅˘ = ͸,͹ʹ ˏ ˔⁄ . 

 
Ɋɢɫɭɧɨɤ 3.2 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

ɚ – ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ; ɛ – ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ: ܳ௣ = Nɭɫɬଽ,଼ଵ·η˕·ୌ˓˃˔˚ = ଵ଺ଵ଴଴଴ଽ,଼ଵ·଴,ଽସ଻·ହଶ,଼଴ = ͵ʹͺ,ʹ͵ (3.17) 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
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ܳ˅˘ = ܳ௣ ∙ ఝଷ଺଴° = ͵ʹͺ,ʹ͵ ∙ ଷସହ°ଷ଺଴° = ͵ͳͶ,ͷͷ (3.18) 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ˅ܨ ˘ = ொ˅˘జ˔˓ = ଷଵସ,ହହ ଺,଻ଶ = Ͷ͸,ͺͳ ˏଶ (3.19) 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ݌˅˘ = √ி˅గ̆ = √ସ଺,଼ଵ ଷ,ଵସ = ͵,ͺ͸ ˏ (3.20) 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܽ˅˘ = ܴସ + ଶ̆˅݌√ − ቀுభଶ ቁଶ = ͵,Ͳ͸͵ + √͵,ͺ͸ଶ − ቀଶ,଴ଷଶ ቁଶ = ͸,͹ͻ ˏ  (3.21) 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܴ˅˘ = ܽ˅˘ + ˘˅݌ = ͸,͹ͻ + ͵,ͺ͸ = ͳͲ,͸ͷ ˏ (3.22) 

Ɂɧɚɱɟɧɢɟ ఝ̝
 ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ଵ஼ ∙ ߮ = ܽ − √ܽଶ − ଶ݌ = ͸,͹ͻ − √͸,͹ͻଶ − ͵,ͺ͸ଶ = ͳ,ʹͲͶ (3.23) 

ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ: ଵ஼ = ͳ,ʹͷ͹  ߮ = ఝ˅˘ଷ଺଴ = Ͳ,ͻͷͺ (3.24) 

 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ ߮𝑖 ɱɟɪɟɡ Δ߮ = ͳͷ°, 
ɪɚɫɫɱɢɬɚɧɵ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ⱦɚɧɧɵɟ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.4 

Ɍɚɛɥɢɰɚ 3.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ - - - - - x x2 p2 p a R 

- ߮ ͵͸Ͳ° ߮ܥ ʹ∙ܴ ସ∙
[ ͵]  

[ Ͷ] −(
ܪ ଵʹ )ଶ  

√[ ͷ]  [ ͸] +[
͵]  [ ͹]ଶ  

[ ͺ] +(
ܪ ଵʹ )ଶ  

√[ ͻ]  ܴ ସ+[ ͹
]  

[ ͳͲ] +
[ ͳͳ]  

° ° - ɦ ɦ ɦ-2 ɦ ɦ2 ɦ2 ɦ ɦ ɦ 

345 0,958 1,205 7,380 6,349 2,520 3,724 13,871 14,901 3,860 6,787 10,648 
330 0,917 1,152 7,059 6,028 2,455 3,608 13,014 14,045 3,748 6,671 10,418 
315 0,875 1,100 6,738 5,708 2,389 3,489 12,173 13,203 3,634 6,552 10,186 
300 0,833 1,048 6,417 5,387 2,321 3,368 11,346 12,377 3,518 6,431 9,949 
285 0,792 0,995 6,096 5,066 2,251 3,246 10,536 11,566 3,401 6,309 9,710 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 
270 0,750 0,943 5,775 4,745 2,178 3,121 9,741 10,771 3,282 6,184 9,466 
255 0,708 0,890 5,454 4,424 2,103 2,994 8,963 9,993 3,161 6,057 9,218 
240 0,667 0,838 5,134 4,103 2,026 2,864 8,201 9,231 3,038 5,927 8,965 
225 0,625 0,786 4,813 3,783 1,945 2,730 7,456 8,486 2,913 5,793 8,707 
210 0,583 0,733 4,492 3,462 1,861 2,594 6,728 7,758 2,785 5,657 8,442 
195 0,542 0,681 4,171 3,141 1,772 2,453 6,018 7,048 2,655 5,516 8,171 
180 0,500 0,629 3,850 2,820 1,679 2,308 5,326 6,356 2,521 5,371 7,892 
165 0,458 0,576 3,529 2,499 1,581 2,157 4,653 5,683 2,384 5,220 7,604 

 

Ɍɚɤ ɤɚɤ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ ߮ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ 

ɷɥɥɢɩɫɚ, ɬɨ ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɉɨɷɬɨɦɭ ɩɨɫɬɪɨɟɧɚ ɩɥɚɜɧɚɹ 

ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ ܴ ˋ ߮ ɞɨ ɤɨɨɪɞɢɧɚɬɵ ቀ߮ = Ͳ; ܴ =஽ଶ್ = ହ.଴ଶ = ʹ,ͷቁ. ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɨɫɬɪɨɟɧ ɦɟɬɨɞɨɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɫ 

ɩɨɦɨɳɶɸ ɥɢɧɢɢ ɬɪɟɧɞɚ, ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Microsoft Excel (ɪɢɫ 3.3). 

 

Ɋɢɫɭɧɨɤ 3.3 – ɂɡɦɟɪɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ܴ = ݂ሺ߮ሻ 

ɋ ɲɚɝɨɦ ɜ ͳͷ° ɫɧɹɬɵ ɡɧɚɱɟɧɢɹ ܴ˅ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ߮ 

Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ݌ଵ = ுభଶ·ୱ୧୬ ௔𝑘 (3.25) 

Ƚɞɟ: ܽ௞ = ͵ͷ° 
Ɋɚɞɢɭɫɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 
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ଶ݌ = ோ−ሺோర+௣భ·ሺଵ−ୡ୭ୱ ௔𝑘ሻሻଶ·ୡ୭ୱ ௔𝑘  (3.26) 

 Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5 

Ɍɚɛɥɢɰɚ 3.5 – Ⱦɚɧɧɵɟ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ߮° ݌ଵ, ,ଶ݌ ˏ ˏ ܴ, ˏ 
150 

1,772 

2,391 7,300 
135 2,195 6,979 
120 1,982 6,630 
105 1,744 6,240 
90 1,471 5,793 
75 1,148 5,264 
60 0,757 4,623 
45 0,273 3,831 

 

ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ݇ = ொ˓ଶ·గ·భʠ = ଷଶ଼,ଶଷଶ·ଷ,ଵସ·ଵ,ଶ଺ = Ͷͳ,ͷͺ (3.27) 

ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): 𝑡݃ ߜ = ொ𝑝 ሺଶ∙గ∙௕భሻ⁄ ௞ = ଷଶ଼,ଶଷ ሺଶ∙ଷ,ଵସ∙ଵ,ଷଷଷሻ⁄ସଵ,ହ଼ = Ͳ,ͻͶ͵             (3.28) ߜ = 𝑡݃ܿݎܽ ቀொ𝑝 ሺଶ∙గ∙௕భሻ⁄ ௞ ቁ = 𝑡݃ሺͲ,ͻͶ͵ሻܿݎܽ = Ͷ͵,͵ʹ°  (3.29) 

ɉɨɫɥɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɨɫɬɪɨɟɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ ɬɚɛɥɢɰ 3.4 ɢ 3.5. 

3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

ɉɨɞɛɨɪ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ [8] 

ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ. 

Ɍɪɟɛɭɟɦɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: ܵ˕˓.  ʜˑˏ = N˃ˆ˓′ୡ୭ୱ ఝ (3.30) 

Ƚɞɟ: N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; cos ߮ = Ͳ,ͺ ÷ Ͳ,ͻ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɚɡɧɚɱɚɟɦ cos ߮ = Ͳ,ͻ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܵ˕˓.  ʜˑˏ = N˃ˆ˓′ୡ୭ୱ ఝ = ହଷ,଻଴,ଽ = ͷͻ,͹ ʛʑʏ  

Ɍɪɟɛɭɟɦɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
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݊௖ = ͳ͸͸,͹ ˑ˄/ˏˋː  

ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ [8] ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-733/130-36. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6 

Ɍɚɛɥɢɰɚ 3.6 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-733/130-36 ܵːˑˏ, ʛʑʏ 45,6 (55,6) ܲː ˑˏ, ʛʑ˕ 40 (50) cos ߮ 0,9 ːܷˑˏ, ˍʑ 10 ݊ːˑˏ, ˑ˄/ˏˋː 166,7 ݊˖ˆ/݊ːˑˍ 1,9 
ɈɄɁ 1,14 xd′′ 0,33 xd′ 0,37 xd 1,15 ʙʞʓ, % 97,4 

 

3.6 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

3.6.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 

ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɟɧ ɫ 

ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: ܦ∗˅ ൒ (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ
 (3.31) 

ɝɞɟ: [߬ˇˑ˒] = ͵Ͳ ÷ ͵ͷ ʛʞ˃ ሺ͵͵ ʛʞ˃ሻ; ܯˍ˓ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: ܯˍ˓ = ଴,଴଴ଽ଻ସ·N˃ˆ˓′௡೎ = ଴,଴଴ଽ଻ସ·ହଷ଻଴଴ଵ଺଺,଻ = ͵,ͳ͵ͺ ʛʞ˃ (3.32) 

˅∗ܦ  ൒ (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ = ˅∗ܦ ൒ ቀͷ,ͳ ∙ ଷ,ଵଷ଼ଷଷ ቁ଴,ଷଷ = Ͳ,͹ͺͺ ˏˏ  
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɟɧɨ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ (ɤɪɚɬɧɨɟ 50 ɦɦ 

ɩɪɢ ܦ˅ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ ܦ ൒ ͳͲͲͲ ɦɦ), D˅ = ͺͲͲ ˏˏ. 

 

3.6.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 

 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: ܴ˓˃ˇ = Ͳ,ͺ ∙ ቀ N˃ˆ˓′௡೎∙஽భቁ = Ͳ,ͺ ∙ ହଷ଻଴଴ଵ଺଺,଻∙ଷ,଻ହ = ͸ͺ,͹ʹ ˍʜ (3.33) 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ ݀௡ ɩɪɢɧɹɬ 0,818 ɦɦ. 

ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: ݌˖ˇ = ோ˓˃ˇௗ˒∙ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃ (3.34) 

ɝɞɟ: ℎ˒ ɩɪɢɧɹɬɨ 300 ɦɦ, ɩɪɢ ܦ˅ = ͷͲͲ ÷ ͺͲͲ ˏˏ. [݌ɭɞ] = ʹͻ ∙ U, ɤɉɚ (3.35) 

 ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ௗ˒ଷ଴ , ˏ ˔ˈˍ⁄  (3.36) 

Ɋɚɫɱёɬɵ: ݌˖ˇ = ଺଼,଻ଶ଴,଼ଵ଼∙଴,ଷ = ʹͺͲ,Ͳ͵  ˍʞ˃  ܷ = ͵,ͳͶ ∙ ͳ͸͸,͹ ∙ ଴,଼ଵ଼ଷ଴ = ͳͶ,ʹͺ  ˏ/˔ˈˍ  [݌ɭɞ] = ʹͻ ∙ ͳͶ,ʹͺ = ͶͳͶ,ͳʹ  ɤɉɚ  

ɍɫɥɨɜɢɟ ݌ɭɞ ൑  .ɫɨɛɥɸɞɟɧɨ [ɭɞ݌]

 Ɋɚɫɱёɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: ℎɩ = ͵ͲͲ ɦɦ;  ܼɫɟɝɦ = ͺ  

ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: ܴଵ = ோ˓˃ˇଵ+ଶ∙ୡ୭ୱ ఈ+ଶ∙ୡ୭ୱሺଶఈሻ , ˍʜ (3.37) 

Ƚɞɟ: ߙ = ଷ଺଴௓ɫɟɝɦ
 (3.38) 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
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ˇ˖݌ = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ೙ ൑ ,[ˇ˖݌] ˍʞ˃ (3.39) 

 ݈˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻߨ ∙ ௗ˒𝑧˔ˈˆˏ , ˏ (3.40) 

[ɭɞ݌]  = ͷͲ ∙ U, ɤɉɚ (3.41) 

Ɋɚɫɱёɬ: ܴଵ = ଺଼,଻ଶଵ+ଶ∙ୡ୭ୱ ସହ°+ଶ·ୡ୭ୱ ଽ଴° = ʹͺ,Ͷ͸  ɤɇ  lɫɟɝɦ = Ͳ,ͺͺ ∙ ͵,ͳͶ ∙ ଴,଼ଵ଼଼ = Ͳ,ʹͺ͵ ɦ  ݌ɭɞ = ଺଼,଻ଶ଴,ଶ଼ଷ∙଴,ଷ = ͺͲͻ,Ͷʹ ɤɉɚ  [݌ɭɞ] = ͷͲ ∙ ͳͶ,ʹͺ = ͹ͳͶ,ͲͲ ɤɉɚ  

ɍɫɥɨɜɢɟ ݌ɭɞ ൑  .ɧɟ ɫɨɛɥɸɞɟɧɨ [ɭɞ݌]

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɞɨɩɭɫɬɢɦɨɫɬɢ, ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɧɟ ɩɪɢɦɟɧɢɦ ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ. ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ. 

3.6.3 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɟɧɵ ɨɛɴёɦɨɦ 

ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɫɟɪɜɨɦɨɬɨɪɨɜ. 

ɉɨɞɨɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ܪ௠௔௫ = ͷͶ,ͳ͹ ɢ ܦଵ = ͵,͹ͷ: Ɇɇɍ 1,6/1-40-2,5-2 

ɝɞɟ: 1,6 – ɨɛɴёɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 

1 – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɭɞɨɜ; 

40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ˍˆ˔/˔ˏଶ; 

2,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ˏଷ; 

3.6.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

Ⱦɥɹ ɪɚɞɢɚɥɶɧɨ ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɪɟɝɭɥɹɬɨɪ ɫ ɨɞɧɢɦ ɪɟɝɭɥɢɪɭɸɳɢɦ ɨɪɝɚɧɨɦ: ɗȽɊ-2ɂ1-100-11 (1985ɝ.): 

ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 

2ɂ1 – ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ 

100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 

11 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 11-ɝɨ ɢɫɩɨɥɧɟɧɢɹ 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ 

ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɬ ɫɯɟɦɵ ɡɚɜɢɫɢɬ 

ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ ɨɩɟɪɚɬɢɜɧɵɯ 

ɩɟɪɟɤɥɸɱɟɧɢɣ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

Ɍɚɤ ɤɚɤ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ ɹɜɥɹɟɬɫɹ ɬɟɪɪɢɬɨɪɢɟɣ ɫɥɚɛɨ ɡɚɫɟɥёɧɧɨɣ. ȼɨɡɧɢɤɥɚ 

ɩɪɨɛɥɟɦɚ ɫ ɧɚɥɢɱɢɟɦ ɩɨɞɫɬɚɧɰɢɢ. ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɩɨɞɫɬɚɧɰɢɟɣ 

ɹɜɥɹɟɬɫɹ ɉɋ «ɗɥɶɝɚɭɝɨɥɶ» 220 ɤȼ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 225 ɤɦ ɞɨ ɫɬɜɨɪɚ.  

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɫɯɟɦɵ: ɨɞɢɧɨɱɧɵɣ ɛɥɨɤ ɢ ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ (ɪɢɫ. 4.1). 

 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ–733/130–36 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ». ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-

733/130–36 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ–733/130–36 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ːܷˑˏ, ˍʑ cos ߮ 𝜂 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ܵːˑˏ, ʛʑ˕ ܲː ˑˏ, ʛʑ˕ xௗ′′ xௗ′  xௗ ͷͷ,͸ 50 ͳͲ,ͷ Ͳ,ͻ ͻ͹,Ͷ Ͳ,͵͵ Ͳ,͵͹ ͳ,ͳͷ 
 

4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 

 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 

ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɤɨɬɨɪɚɹ 

ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 1% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: ܵ˓˃˔˚ = ௉̟ ˔˕−௉̝ .ː.ୡ୭ୱ ఝ = ଵ଺଼−ଵ଺଼·଴,଴ଵ଴,ଽ = ͳͺͶ,ͺ ʛʑ · ʏ  

ɝɞɟ ̟ܲ ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, Ɇȼɬ; ̝ܲ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ; cos ߮ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɪɚɧɫɢɧɠɢɧɢɪɢɧɝ» ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-

200000/220-ɍ(ɏɅ)1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220–ɍ1 ܵːˑˏ, ʛʑʏ 
ܷ, ˍʑ ܷʙʖ, % ∆ ʙܲʖ, ˍʑ˕ ∆ ʤܲʤ, ˍʑ˕ ܫʤʤ, % ʑܷʜ ܷʜʜ ʹͲͲ ʹͶʹ ͳͲ,ͷ ͳͲ,ͺͷ ͷͺͲ,ͷ ͺ͵,ͻ Ͳ,Ͳͺͺ 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ୫ܶୟ୶ ɢ ɜɪɟɦɹ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ ߬. ߬ = ቀͲ,ͳʹͶ + ೘்ೌೣଵ଴ర ቁଶ · ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ · ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ  

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 𝑡˓˃˄ = ͺ͹͸Ͳ − ˒ܶߤ ˎ − 𝜔ܶ˅  (4.1) 

ɝɞɟ ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1 ɪɚɡ ɜ ɝɨɞ; ܶ˒ ˎ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɱɚɫɚɯ, ɩɪɢɧɢɦɚɟɦ: ܶ˒ ˎ = ͵Ͳ; 𝜔 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɛɥɨɤɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: 𝜔 = Ͳ,Ͳʹͷ; ܶ˅  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ܶ˅ = ͸Ͳ. 
 ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ: 𝑡˓˃˄ = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳʹͷ · ͸Ͳ = ͺ͹ʹͻ ˚ 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɝɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: ∆ ʤܹʤ = ݊ʡ · ∆ ʤܲʤ · 𝑡˓˃˄ (4.2) 

Ƚɞɟ ݊ʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ݊ʡ = ͳ; ∆ ʤܲʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 𝑡˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ: ∆ ʤܹʤ = ͳ · Ͳ,ͲͺͶ · ͺ͹ʹͻ = ͹͵ʹ,Ͷ ʛʑ˕ · ˚  

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: ∆ ʜܹ = ∆௉ʙʖ௡˕ · ቀ ௌ˓˃˔˚ௌ˕ ːˑˏቁଶ · ߬ (4.3) 

ɝɞɟ ∆ ʙܲʖ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ݊˕ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
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ܵ˓˃˔˚ – ɦɨɳɧɨɫɬɶ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ܵ˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ߬ – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ. 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ: ∆ ʜܹ = ଴,ହ଼଴ଵ · ቀଵ଼ସ,଼ଶ଴଴ ቁଶ · ʹͶͲͷ = ͳͳͻʹ,ͳ ʛʑ˕ · ˚  

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨ ɦɟɬɨɞɭ Ʉɭɰɟɧɨɜɚ: ʗ˒ = ଵߚ · ∆ ʤܹʤ + ଶߚ · ∆ ʜܹ (4.4) 

ɝɞɟ ∆ ʤܹʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ; ∆ ʜܹ – ɧɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; ߚଵ, ଵߚ :ଶ – ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɨ ɦɟɬɨɞɭ Ʉɭɰɟɧɨɜɚߚ = Ͳ,͸ · ͳͲ−ଶ  ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ  ߚଶ = Ͳ,ͻ · ͳͲ−ଶ ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ   
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɢɦ ɧɚ 1 ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: ʗʞଵ = Ͳ,͸ · ͳͲ−ଶ · ͹͵ʹ,Ͷ + Ͳ,ͻ · ͳͲ−ଶ · ͳͳͻʹ,ͳ = ͳͷ,ͳʹ ˕˞˔ ˓˖˄/ˆˑˇ  
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (3 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɚ): ʗʞ = ͵ · ʗʞଵ = ͵ · ͳͷ,ͳʹ = Ͷͷ,͵͸ ˕˞˔. ˓˖˄/ˆˑˇ  

 

4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 

ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: ܵɪɚɫɱ = ʹ ⋅ ௉ɭɫɬ−௉ɫ.ɧ.ୡ୭ୱ ఝ = ʹ ⋅ ଵ଺଼−ଵ,଺଼଴,ଽ = ͵͸ͻ,͸ Ɇȼ · Ⱥ  

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-400000/220-ɍ(ɏɅ)1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.3 
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Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400000/220-ɍ(ɏɅ)1 

ܵːˑˏ, ʛʑʏ 

ܷ, ˍʑ ܷʙʖ, % ∆ ʙܲʖ, ˍʑ˕ ∆ ʤܲʤ, ˍʑ˕ ܫʤʤ, % ʑܷʜ ܷʜʜ 

400 242 10,5 12,7 850 200 0,3 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ ɜɪɟɦɹ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . ߬ = ቀͲ,ͳʹͶ + ೘்ೌೣଵ଴ర ቁଶ · ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ · ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ  

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 𝑡˓˃˄ = ͺ͹͸Ͳ − ˒ܶߤ ˎ − 𝜔ܶ˅  (4.5) 

ɝɞɟ ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1 ɪɚɡ ɜ ɝɨɞ; ܶ˒ ˎ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɱɚɫɚɯ, ɩɪɢɧɢɦɚɟɦ: ܶ˒ ˎ = ͵Ͳ; 𝜔 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɛɥɨɤɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: 𝜔 = Ͳ,Ͳʹͷ; ܶ˅  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ܶ˅ = ͸Ͳ. 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ: 𝑡˓˃˄ = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳʹͷ · ͸Ͳ = ͺ͹ʹͻ ˚  

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɝɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: ∆ ʤܹʤ = ͳ · Ͳ,ʹ · ͺ͹ʹͻ = ͳ͹Ͷͷ,ͺ ʛʑ˕ · ˚  

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: ∆ ʜܹ = ଴,଼ହ଴ଵ · ቀଷ଺ଽ,଺ସ଴଴ ቁଶ · ʹͶͲͷ = ͳ͹Ͷͷ,͵ ʛʑ˕ · ˚  

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨ ɦɟɬɨɞɭ Ʉɭɰɟɧɨɜɚ, 

ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ 4.4, ɧɚ 1 ɭɤɪɭɩɧɟɧɧɵɣ ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ, ɩɨɥɭɱɢɦ: ʗʞଵ = Ͳ,͸ · ͳͲ−ଶ · ͳ͹Ͷͷ,ͺ + Ͳ,ͻ · ͳͲ−ଶ · ͳ͹Ͷͷ,͵ = ʹ͸,ͳͺ ˕˞˔ ˓˖˄/ˆˑˇ  
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (1 ɨɞɢɧɨɱɧɵɣ ɢ 1 ɭɤɪɭɩɧёɧɧɵɣ): ʗʞ = ʗʞ ˑˇˋːˑ˚. + ʗʞ ˖ˍ˓˖˒ː. = ͳͷ,ͳʹ + ʹ͸,ͳͺ = Ͷͳ,͵Ͳ ˕˞˔. ˓˖˄/ˆˑˇ 
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Ʉɚɤ ɜɢɞɢɦ, ɢɡ ɪɚɫɱёɬɨɜ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ ɜɵɝɨɞɧɟɟ ɱɢɫɬɨ 

ɨɞɢɧɨɱɧɨɣ. ɇɨ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɨɜ ɩɪɢɧɢɦɚɟɦ ɱɢɫɬɨ ɨɞɢɧɨɱɧɵɟ ɛɥɨɤɢ, ɬɚɤ 

ɤɚɤ ɞɚɧɧɚɹ ɫɯɟɦɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɵɜɨɞɚ ɜ 

ɪɟɦɨɧɬ, ɢ ɪɚɛɨɬɚ ɩɨ ɝɪɚɮɢɤɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɍɚɤ ɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɨɥɟɟ 

ɦɨɳɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɬɨɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɞɨɪɨɠɟ ɧɟɠɟɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɫɯɟɦɟ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 

4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɦ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɨɩɵɬɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɟɝɥɚɦɟɧɬɚɦɢ. 

ɉɨɥɶɡɭɹɫɶ ɨɩɵɬɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨ ɩɪɢɦɟɧɹɬɶ ɨɞɢɧɚɤɨɜɵɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɚɤ ɤɚɤ ɧɚɥɢɱɢɟ ɨɞɢɧɚɤɨɜɵɯ ɭɡɥɨɜ ɞɟɥɚɟɬ 

ɛɨɥɟɟ ɞɟɲɟɜɵɦ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɬɚɧɰɢɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɩɚɫɚ. ɑɚɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɡɟɪɜɟ ɧɚ ɫɤɥɚɞɚɯ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɨɧɨɦɢɢ ɧɚ ɦɟɧɶɲɟɦ ɱɢɫɥɟ ɪɟɡɟɪɜɧɵɯ ɭɡɥɨɜ. 

ɉɨɥɶɡɭɹɫɶ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɚ ɤɨɧɤɪɟɬɧɨ ɞɚɧɧɨɣ 

ɜɵɞɟɪɠɤɨɣ: «ȼ ɫɟɬɹɯ ɞɨ 35 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ 

ɫɭɯɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ». ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɵɛɨɪɟ ɛɭɞɭɬ ɬɨɥɶɤɨ ɨɞɢɧɚɤɨɜɵɟ ɢ 

«ɫɭɯɢɟ» ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 1%: ܵ˔.ː. = Ͳ,Ͳͳ ∙ ௉ʒ ːˑˏୡ୭ୱ ఝ (4.6) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܵ˔.ː. = Ͳ,Ͳͳ ∙ ହ଴଴,ଽ = ͸Ͷ͹ ˍʑ ∙ ʏ.  
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ ɈɈɈ «ɍɪɚɥ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɋ-2000/10,5/0,4. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ-2000/10,5/0,4  ܵːˑˏ, ˍʑʏ 
ܷʜ, ˍʑ ܷʙʖ, % ʑܷʜ ܷʜʜ 

2000 10,5 0,4 6 
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4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: ܵΣ = ௉̟ ˔˕−௉̝ .ː.ୡ୭ୱ ఝ = ଵ଺଼−ଵ,଺଼଴,ଽ = ͳͺͶ,ͺ ʛʑ · ʏ  

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: Pː ˃˕. = ͳ͵ͷ ʛʑ˕. (4.7) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ: ܭ = ͳ,ʹ.  (4.8) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ: cos ߮˔ = Ͳ,ͺͷ; (4.9) 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: ݊ = ௌΣ௄· 𝑃ː˃˕.ౙ౥s 𝜑˔ + ͳ (4.10) 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɧɢɣ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɥɢɠɚɣɲɭɸ ɫɬɨɪɨɧɭ ɜ ɫɨɨɬɜɟɬɫɜɢɢ ɫ ɉɍɗ: ݊ = ଵ଼ସ,଼ଵ,ଶ·భయఱబ,ఴఱ + ͳ = ͳ,ͻ͹ ≈ ʹ  

Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: ܫ˓˃˄ = ௌΣ௡·√ଷ·ଶଶ଴ = ଵ଼ସ,଼ଶ·√ଷ·ଶଶ଴ = Ͳ,ʹͶʹ ˍʏ   
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: ܫ˓˃˔˚ = ˄˃˓ܫ · ூߙ ·  ఛ (4.11)ߙ

ɝɞɟ ߙூ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 

ɧɚɝɪɭɡɤɢ, ߙூ = ͳ,Ͳͷ; ߙఛ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ߙఛ = ͳ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɱёɬɧɵɣ ɬɨɤ: ܫ˓˃˔˚ = Ͳ,ʹͶʹ · ͳ,Ͳͷ · ͳ = Ͳ,ʹͷͶ ˍʏ  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɩɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ȼɅ 220 ɤȼ ɩɪɢɧɢɦɚɟɦ 

ɩɪɨɜɨɞ ɦɚɪɤɢ: Ⱥɋ-240/32. 



51 
 

ɉɪɨɢɡɜɟɞёɦ ɩɪɨɜɟɪɤɭ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ, ɫɪɚɜɧɢɜɚɹ ɞɥɢɬɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ܫˇˑ˒ = ͸Ͳͷ ʏ, ɫ ɚɜɚɪɢɣɧɵɦ: ܫ˃˅ = ௌΣሺ௡−ଵሻ·√ଷ·ଶଶ଴ = ଵ଼ସ,଼ሺଶ−ଵሻ·√ଷ·ଶଶ଴ = Ͳ,Ͷͺͷ ˍʏ  

ɋɭɳɟɫɬɜɭɟɬ ɭɫɥɨɜɢɟ ɧɚɝɪɟɜɚ: ܫˇˑ˒ > ͸Ͳͷ ʏ  ˅˃ܫ > Ͷͺͷ ʏ  

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɞɚɧɧɵɣ ɩɪɨɜɨɞ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ-240/32 ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.5. 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 

ɮɚɡɟ 
଴ ʝˏ/ˍˏ ܾ଴ ʠˏ/ˍˏ ͳ Ͳ,ͳʹͳ Ͳ,Ͷ͵ͷ ʹ,͸Ͳݔ ˏˍ/ˏ଴ ʝݎ · ͳͲ−ସ 

 

4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܭ = ݊ ∙ ʡܭ + ݉ ∙ ʡʠʜܭ +  ʙʟʢЭ (4.12)ܭ

ɝɞɟ ܭʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (5 ɦɥɧ ɪɭɛ – ɩɨ ɫɯɟɦɟ ɫ 

ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ; 9 ɦɥɧ ɪɭɛ – ɩɨ ɫɯɟɦɟ ɫ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ.);  ܭʡʠʜ – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (1 ɦɥɧ ɪɭɛ); ܭʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ (25 ɦɥɧ ɪɭɛ);  ݊ – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ݉ – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
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ଵܭ = ͵ ∙ ͷ + ͳ ∙ ͳ + ʹͷ = Ͷͳ ˏˎː. ˓˖˄.   
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 

Ʉଶ = ͳ ∙ ͷ + ͳ · ͻ + ͳ · ͳ + ʹͷ = ͶͲ ˏˎː. ˓˖˄.   
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧ (4.13) 

ɝɞɟ ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

Ɂଵ = Ͳ,ͳͷ ∙ ͶͲ · ͳͲ଺ + ʹʹʹͲʹ,͵ = ͸ͲʹʹͲʹ,͵ ˓˖˄.  
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 

ɮɨɪɦɭɥɟ: 

Ɂଶ = Ͳ,ͳͷ ∙ Ͷͳ · ͳͲ଺ + ʹ͸ͺ͸͵,ͷ = ͸ͳ͹͸ͺ͸͵.ͷ ˓˖˄.  
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ% (4.14) 

 ʟ = ଺଴ଶଶ଴ଶ,ଷ−଺ଵ଻଺଼଺ଷ.ହ଺଴ଶଶ଴ଶ,ଷ ∙ ͳͲͲ% = ʹ,ͷ͹%.  
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ 

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 

ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 

ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ [19] – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 
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4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ–220 ɤȼ: 9 (2 ȼɅɗɉ 220 ɤȼ, 3 ɛɥɨɤɚ). ɉɪɢ 

ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ 

ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ – 220 ɤȼ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ: 2 ɋɒ 
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4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin 

 

4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: ܧ′′ = ͳ,ͳ͵ · ˄ܷ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ͷ ˍʑ  

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

Ƚɟɧɟɪɚɬɨɪɵ: xʒ = xௗ′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,͵͵ ∙ ଵ଴,ହమହହ,଺  = Ͳ,͸ͷͶ ʝˏ  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ: xʡ = ௎ʙ %∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵ଴,଼ହ∙ଶସଶమଵ଴଴∙ଶ଴଴ = ͵ͳ,͹͹ͳ ʝˏ  

ɋɢɫɬɟɦɚ: xʠ = ௎ːˑˏమௌˍˊ = ௎ːˑˏమୗ ˍˊ = ଶଷ଴మଵହ଴ = ͵ͷʹ,͸͸͹ ʝˏ  

Ʌɢɧɢɹ: x˅ˎ = ˇ˖ ଴ݔ · ݈ = Ͳ,Ͷ͵ͷ · ʹʹͷ = ͻ͹,ͺ͹ͷ ʝˏ  

Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

Ƚɟɧɟɪɚɬɨɪɵ: rˆ = ୶ʒ୘˃ ˆˈː∙ଶπ௙ = ଴,଺ହସ ଴,଴ସହ∙ଶ·ଷ,ଵସ·ହ଴ = Ͳ,ͲͶ͸ ʝˏ  

Ƚɞɟ T˃  ˆˈː – ɱɚɫɬɨɬɚ ɡɚɬɭɯɚɧɢɹ, T˃  ˆˈː = Ͳ,ͲͶͷ ˔, T˃  ˔ˋ˔˕ = Ͳ,Ͳ͵ͷ ˔; ݂ – ɱɚɫɬɨɬɚ ɬɨɤɚ ɜ ɫɟɬɢ, ݂ = ͷͲ ʒ˙. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ: r˕ = ∆௉ʙʖ·௎ʑʜమௌːˑˏమ = ଴,ହ଼଴∙ଶସଶమଶ଴଴మ = Ͳ,ͺͷͲ ʝˏ  

ɋɢɫɬɟɦɚ: 
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r˔ = ୶ʠ୘˃ ˔ˋ˔˕∙ଶπ௙ = ଷହଶ,଺଺଻଴,଴ଷହ∙ଷଵସ = ͵ʹ,Ͳ͹Ͷ ʝˏ  

Ʌɢɧɢɹ: r˅ˎ = ˇ˖ ଴ݎ · ݈ = Ͳ,ͳͳͺ · ʹʹͷ = ʹ͸,ͷͷͲ ʝˏ  

ɋɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: ܧ′′ = ͳ,ͳ͵ · ˄ܷ˃ˊ = ͳ,ͳ͵ · ͳͲ,ͷ = ͳͳ,ͺͷ͸ ˍʑ  

ɗȾɋ ɫɢɫɬɟɦɵ: ܧ˔ = ʹ͵Ͳ ˍʑ  

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: ݇˕ = ௎ʜʜ௎ʑʜ = ଵ଴,ହଶସଶ = Ͳ,ͲͶ͵  

 

4.6.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

 

ɇɚ ɪɢɫɭɧɤɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 

«RastrWin»,ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.6,4.7,4.8 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.6. 

 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɨɜ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 
Ɍɚɛɥɢɰɚ 4.6 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɨɱɤɢ ɄɁ ܫ˒, ˍʏ ܫ˖ˇ, ˍʏ 
ɈɄɁ ɄɊɍɗ 22,297 31,533 
ɌɄɁ ɄɊɍɗ 15,025 21,248 
ɌɄɁ ȽȽ 10,595 16,483 
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4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 

 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 

ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: ːܷˑˏ ൒ ːܷˑˏ ˔ˋ˔˕ ܫːˑˏ ൒ ˏːˑ,ˍܤ ୫ୟ୶ ˄˃˓ܫ ൒  ˚˔˃˓,ˍܤ

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɍ3 ɢ 

ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ–10/8000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  

Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊ-10/8000 ɍ3 ˔ܷˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͲ ɤȼ ːܷˑˏ = ͳͲ ɤȼ ܫʒ.˓˃˄ = ͶͷͺͲʏ ːܫ ˑˏ = ͷͲͲͲ Ⱥ ːܫ ˑˏ = ͺͲͲͲ Ⱥ ܫ୬଴ = Ͷ͸,Ͷ͵ ɤȺ ːܫ ˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ ̞ܫ .˔˕ = ͷͲ ɤȺ i୷ = ͳͳͺ,ʹ ɤȺ 𝑖˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ 𝑖ˠˎ.˔˕ = ͳʹͷ ɤȺ 

  𝑡ˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = Ͷ͸,Ͷʹ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͳͻ͵,ͻ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = 
 = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔ 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ–10: 𝑖ୟτ = √ʹ ∙ ɩɨܫ ∙ ɟ−τ/Ɍɚ = √ʹ ∙ Ͷ͸,Ͷ͵ ∙ ɟ−଴,଴ଵ/଴,଴ଷହ = ͳͻ,Ͳͺ ɤȺ  𝑖aτ√మூɩɨ
∙ ͳͲͲ% = Ͷͳ%  Ͷͳ% < Ͷͷ%  
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ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ 

ɤɚɱɟɫɬɜɚ ɫɟɬɢ 
ɇɉɉ «ɗɄɊȺ» RS485 0,5 10 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɇɉɉ «ɗɄɊȺ» RS485 0,5 40 
ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɤɚɱɟɫɬɜɚ ɫɟɬɢ 

ɇɉɉ «ɗɄɊȺ» RS485 0,5 8 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ 

ɇɉɉ «ɗɄɊȺ» RS485 0,5 10 

  ∑ = 68 ȼ·Ⱥ 
 

4.8 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–10–2. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-10-2 ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɜ ɬɚɛɥɢɰɟ 4.9 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–10-2 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ Iʒ.˓˃˄ = ͶͺʹͲ ʏ Iːˑˏ = ͷͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅɉɆ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅɉɆ-10 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳͲ,ͷ ɤȼ Uɧɨɦ = ͳͲɤȼ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ1-10/10,5/10/2 ɍɏɅ1 

ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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4.9 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 

 

Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɄɊɍɗ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ — ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ 

ɫɨɜɦɟɳɟɧɵ ɫɛɨɪɧɵɟ ɲɢɧɵ, ɜɵɤɥɸɱɚɬɟɥɶ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬ ɪɚɡɦɟɪɵ ɢ 

ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ. ɉɨɞɫɬɚɧɰɢɹ ɫ ɦɨɞɭɥɟɦ ɄɊɍɗ ɡɚɧɢɦɚɟɬ 5–10% ɩɥɨɳɚɞɢ 

ɩɨɞɫɬɚɧɰɢɢ ɫ ɨɬɤɪɵɬɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ.  

ɄɊɍɗ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɜɵɫɨɤɢɦɢ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɝɚɡɚ 

(ɲɟɫɬɢɮɬɨɪɢɫɬɚɹ ɫɟɪɚ SF6) ɢ ɫɜɟɞɟɧɢɟɦ ɤ ɦɢɧɢɦɭɦɭ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɵɛɢɪɚɟɦ ɹɱɟɣɤɭ ɄɊɍɗ əȽȽ-220 

ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɄɊɍɗ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

əɱɟɣɤɚ əȽȽ-220ɍ 
Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ 
Iɪɚɛ max = 290 Ⱥ Iɧɨɦ = 800 Ⱥ 
Iɩɨ = 15,54 ɤȺ Iɨɬɤɥ.ɧɨɦ. = 50 ɤȺ 

iɭ = 24,17 ɤȺ 
Iɬɟɪɦ = 50 ɤȺ 

tɬɟɪɦ = 3 ɫ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳͷ,ͷͶ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ʹͳ,͹͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 
 

ɄɊɍɗ  ɫɟɪɢɢ əȽȽ-220 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳɟɧɧɵɟ ɜ ɡɚɡɟɦɥɟɧɧɨɦ 

ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ 

ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ.  
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 733/130-36-55,6 ɆȼȺ: 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 

 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ; 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 

 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 

 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 

 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 

 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 

 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220–ɍ1: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ 

ɦɟɠɞɭɮɚɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 

 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 

 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 



61 
 

 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 

 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 

 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5 ɤȼ; 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɄɁ); 

Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 

 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ); 

 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 

 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 

 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-220); 

  

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 

 

5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝐈∆𝐆ሻ 

 

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɡɚɳɢɬɨɣ ɨɬ 

ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ, ɫ 

ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ሺܫʠʟ < Ͳ,ʹ ·  .ːˑˏሻܫ

ɂɫɩɨɥɧɟɧɢɟ ɡɚɳɢɬɵ ɬɪёɯɮɚɡɧɨɟ, ɩɨɞɤɥɸɱɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɤ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 3055 Ⱥ 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ͶͲͲͲ/ͷ Ⱥ. 

1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ. 

ȼɟɥɢɱɢɧɚ ܫʠʟ.଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ 

ɧɟɛɚɥɚɧɫɚ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: ܫʜʐ ሺːˑˏሻ = ʝʓʜܭ · 𝑖݂ ·  ːˑˏ (5.1)ܫ

Ƚɞɟ ܭʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 

𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: ܫʠʟ.଴ ൒ ʜܭ ·  ʜʐ ሺːˑˏሻ (5.2)ܫ

ɋ ɭɱёɬɨɦ ɜɫɟɯ ɭɫɥɨɜɢɣ: ܫʠʟ.଴ ൒ ʜܭ · ʝʓʜܭ · 𝑖݂ ·  ːˑˏ (5.3)ܫ

ʠʟ.଴ܫ  ൒ ʹ · Ͳ,ͷ · Ͳ,ͳ · ˏːˑܫ = ͵Ͳͷ,ͷ  

Ƚɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.଴ = Ͳ,ͳͷ · ˏːˑܫ = Ͷͷͺ,ʹͷ ʏ 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱёɬɨɦ 

ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ: ܫʜʐሺʙʖሻ = ʏʞܭ · 𝑖݂ · ʝʓʜܭ ·  ʛʏʙʠ (5.4)ܫ

Ƚɞɟ ܭʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ = ா𝑟′′௫೏′′ · ˏːˑܫ = ଵ,଴ଶ଴,ଷଷ · ͵Ͳͷͷ = ͻͶͶ͵ ʏ  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: ܫʜʐሺʙʖሻ = ʹ · Ͳ,ͳ · Ͳ,ͷ · ͻͶͶ͵ = ͻͶͶ,͵ ʏ  
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Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: ܭʡ > ʜʐሺʙʖሻܫ · ʡܫʜܭ  

ʡܭ > ͻͶͶ,͵ · ʹͻͶͶ͵ ʡܭ  > Ͳ,ʹ 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ: ܭʡ = Ͳ,Ͷ 

3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): ܫʜʡ = ூ∗ʠʟ௄ʡ = ଴,ଶ଴,ସ = Ͳ,ͷ  

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: ʑ ൒ ூ∗ʠʟ௄ʡ = ଴,ଶ଴,ସ = Ͳ,ͷ  

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ʑ = ͳ,ͷ (ɩɪɢ ɞɚɧɧɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 

 

Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɡɚɩɭɫɤ 

ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
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5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝐔𝐍ሺ𝐔૙ሻሻ 

 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ, ɚ ɬɚɤɠɟ ɧɟ ɢɦɟɸɳɟɝɨ 

ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 

1) ɉɟɪɜɵɣ ɨɪɝɚɧ ሺU଴ሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 

ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U଴ ɜɤɥɸɱɚɟɬ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ͵U଴ Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 

ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ 

ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 

ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺU଴ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ U଴ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 

Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 2. 



65 
 

 

Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  ʠʒ = ͳ,ͳʹ ˏˍʣ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ = Ͳ,ͲͲ͹͵ ˏˍʣ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 

ɡɟɦɥɸ; ʠʧ = Ͳ,ͲͲͺ ˏˍʣ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠʑʒ = Ͳ,ʹͷ ˏˍʣ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: ʠΣ = ʠʡ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + ͳ,ͳʹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = ͳ,͵ͺͷ ˏˍʣ˗˃ˊ˖ 

଴ܷ ˠˎ.˔˕ = ݇ · ଴ܷ · େʡሺఓబሻେʡሺఓబሻ+ʠΣ (5.5) 

ɝɞɟ ݇ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 

ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ݇ = Ͳ,ͷ; 
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Cʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 

ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Cʡሺߤ଴ሻ = Ͳ,Ͳͳʹ ˏˍʣ/˗˃ˊ˖; ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

଴ܷ = ଵଷ · ௎ːˑˏ ʑʜ√ଷ = ଵଷ · ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ  

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: ܫ஼ = ͳ,͹͵ · ܷʚ · 𝜔 · ʠΣ = ͳ,͹͵ · ͳͲ,ͷ · ͵ͳͶ · ͳ,͵ͺͷ · ͳͲ−ଷ = ͹,ͻ ʏ  

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɯɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ 

଴ܷ ˠˎ.˔˕ = Ͳ,ͷ · Ͷ͸ͷ͹Ͳ · ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ଷ଼ହ = ʹͲͲ,Ͳͳ ʑ  

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

ʠܷʟ ൒ ௄ʜ௄ʑ · ଵ௡ʡʜ · ଴ܷ ˠˎ.˔˕ (5.6) 

 ʠܷʟ ൒ ଵ,ହ଴,ଽହ · ଵభబ,ఱ√య·బ,భ/య · ʹͲͲ,Ͳͳ  

ʠܷʟ ൒ ͳ,͹Ͷ  

ɝɞɟ ܭʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɫɢɝɧɚɥ; ଴ܷଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɪɚɡɝɪɭɡɤɭ 

ȽȺ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ȼȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
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2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɶɟɣ 

ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ଴ܷଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 

ɫɬɚɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɠɟɧɢɹ: ܺ = ଵ௄ʡ+ଶ (5.7) 

ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ܷ ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 

ɡɚɬɜɨɪɨɜ. 

 

5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ሺ𝐔૚ >ሻ, ሺ𝐔૛ >ሻ 

 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ ܷʹ > ɜɵɛɢɪɚɟɬɫɹ: 

ʠܷʟଶ = ଵ,ସ·௎ʜ௡ʡʜ = ଵ,ସ·ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ  

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ ܷͳ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ · ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 

ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ܷͳ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ ܷͳ >  ɜɵɛɢɪɚɟɬɫɹ: 

ʠܷʟଵ = ଵ,ଶ·௎ʜ௡ʡʜ = ଵ,ଶ·ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ  

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ·  ʜܫ

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ሺ𝐈૛ሻ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 

ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: ܫ∗ଶ = ூమூʜ (5.8) 

ɝɞɟ ܫଶ – ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 𝑡ˇˑ˒ = ஺ூ∗మమ  (5.9) 

Ƚɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɫ ɞɟɣɫɬɜɢɟɦ 

ɧɚ ɫɢɝɧɚɥ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ·  ʜ (5.10)ܫ

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɫɤ 

ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 

ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ 𝑡ʛʏʙʠ = ͸ͲͲ ˔. 
ɉɪɢ ɷɬɨɦ: ܫ∗ଶ = √஺௧ = √ ଷ଴଺଴଴ = Ͳ,ʹʹ  
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ɍɫɬɚɜɤɚ ɪɚɜɧɚ: ܫ∗ଶʞʢʠʙ = ூ∗మ௄ʜ = ଴,ଶଶଵ,ଶ = Ͳ,ͳͺ  

Ƚɞɟ ܭʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. ܫଶʞʢʠʙ = Ͳ,ͳͺ ·  ʜ (5.11)ܫ

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ: ܫ∗ଶʞʢʠʙ = Ͳ,ͳͺ (5.12) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɢɦ: 𝑡ʓʝʞ = ଷ଴଴,ଵ଼మ ≈ ͻʹ͸ ˔  

2) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 𝑡ʠʟ = ଷ଴ூ∗మమ ⟹ ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ · 𝑡ʠʟ (5.13) 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ 

ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫଶ/ܫʜ 

1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ሺܫʹሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ 𝑡ˏˋː = ʹͲ ˔, 𝑡ˏ˃ˍ˔ = ͸ͲͲ ˔. 
ɂɧɬɟɝɪɚɥɶɧɵɯ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 

ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 

ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 

«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ»ሺܫʝʤʚሻ ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 

ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɫɥɨɜɢɹɦ ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ ሺ𝑡ˑ˘ˎ = ͳͲͲ ˔ሻ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 

ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 

2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
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3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ ȼɅ. 

ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ȼɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: Ɉɛɟɫɩɟɱɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ 

ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ 

ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. ܫ∗ଶʠʖ ൑ ூమʛʗʜమ௄˚ = ଵଵ,ଷ·ଶ·(௑೏ ˅ː′′ +௑ʡ+௑ʚ∗) (5.14) 

ɝɞɟ ܺʚ∗ = ܺʚ · ௌ˄௎మ˄ = ͻ͹,ͺͺ · ହହ,଺ଶସଶమ = Ͳ,Ͳͻ͵; 

ܺௗ ˅ː′′ = ܺௗ′′ · ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,͵͵ · ቀଶସଶଵ଴,ହቁଶ = ͳ͹ͷ,ʹͻ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ 

ɧɚɩɪɹɠɟɧɢɹ; ܺʡ = ௎𝐾%ଵ଴଴ · ௌ˄ௌːˑˏ = ଵ଴,଼ହଵ଴଴ · ହହ,଺଼଴ = Ͳ,Ͳ͹ͷ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 

ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ. ܫ∗ଶʠʖ ൑ ଵଵ,ଷ·ଶ·ሺଵ଻ହ,ଶଽ+଴,଴଻ହ+଴,଴ଽଷሻ = Ͳ,ͲͲʹͳͻͲ ˑ. ˈ.  
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: ܫଶʠʖ = ଶʠʖ∗ܫ · ʹ · ௎ʑʜ௎ʜʜ = Ͳ,ͲͲʹͳͻͲ · ʹ · ଶସଶଵ଴,ହ = Ͳ,ͳͲͲͻ  

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 

ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 

ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝐈૚ሻ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɵɦ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 

ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫʠʗʒʜ = ௄ʜ·ூʜ௄B = ଵ,଴ହ·ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ·  ʜ (5.15)ܫ

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 𝑡 = ͻ ܿ 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 

ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: ܫଵʞʢʠʙ = ଵ,଴଼·ூʜ଴,ଽ଼ = ͳ,ͳ ·  ʜ             (5.16)ܫ

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2: 

Ɍɚɛɥɢɰɚ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɧɚɝɪɭɡɨɤ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ/ܫʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 1 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺIͳሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺIͳሻ 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɍɫɬɚɜɤɨɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: ܫଵʝʡʠ = ଵ,ହ·ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ͳ ·  ʜʝʛ (5.17)ܫ

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ < 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

ʠܷʟ = ଴,଺଼·௎ʜʝʛ௄ʑ·௡ʡ = ଴,଺଼·ଵ଴ହ଴଴ଵ,଴ଷ·ଵ଴ହ଴଴/ଵ଴଴ = ͸͸ ʑ  

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝐙૚ <ሻ, ሺ𝐙૛ <ሻ 

 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 

II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 

ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ 

ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 

ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 

ɨɞɧɨɝɨ ɛɥɨɤɚ.  ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

a) ɉɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ Ɇɚɣɫɤɚɹ Ƚɗɋ 

– ɉɋ ɗɥɶɝɚɭɝɨɥɶ: ܼଵ ൑ Ͳ,ͺ · ܼʡ + ଴,଼௄ʡ · ܼଵʚ′ = Ͳ,ͺ · ͹ͻ,Ͷ͵ + ଴,ଶ଼ · ͳͲͳ,Ͷͳ = ͳͲͶ,ͳͳ ʝˏ  

ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɥɢɧɢɢ; ܼଵʚ′  - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: ܼଵʚ′ = ʚଶݔ√ + ʚଶݎ = √ͻ͹,ͺͺଶ + ʹ͸,ͷͷଶ = ͳͲͳ,Ͷͳ ʝˏ  ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞёɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 

220 ɤȼ: ܼʡ = ௎ʙଵ଴଴ · ௎ʑʜమௌːˑˏ = ଵ଴,଼ହଵ଴଴ · ଶସଶమ଼଴ = ͹ͻ,Ͷ͵ ʝˏ  

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞёɧɧɵɦ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ · ଵ଴,଼ହଵ଴଴ · ହହ,଺଼଴ + ଴,ଶ଼ · ହହ,଺ଶସଶమ · ͳͲͳ,Ͷͳ = Ͳ,Ͳͻͺͺ  

ɉɟɪɟɫɱёɬ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ: 
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ܼଵ∗ = ܼଵ ˑ.ˈ. · ܼʐ = Ͳ,Ͳͻͺͺ · ଵ଴,଼ହమହହ,଺ = Ͳ,ʹͲͻ ʝˏ  

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: ܼଵʠʖ = ܼଵ∗ · ௡ʡ௡ʜ = Ͳ,ʹͲͻ · రబబబఱభబఱబబభబబ = ͳ,ͷͻʹ ʝˏ  

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͸ ʝˏ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 

ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 

ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, 

ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 

ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ/˔ˈˍ 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: ܼʜʏʒʟ = ௎ːˑˏ√ଷ·ூː˃ˆ˓ = ଵ଴,ହ·ଵ଴య√ଷ·ଷ଴ହହ = ͳ,ͻͺ ʝˏ  

ɝɞɟ ܫː˃ˆ˓ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 

ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ · ʑ.ːˑˏሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ · ܷʜ (ɛɟɡ ɭɱёɬɚ 

ɧɚɫɵɳɟɧɢɹ): ܫʣ = మ·𝐼ʑ.ːˑˏ𝐼ʑ.ʤʤ −଴,ଽହ௫೏ = ଶ·ଶ−଴,ଽହଵ,ଵହ = ʹ,͸ͷ ˑ. ˈ.  
ɝɞɟ ܫʑ.XX ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ·  .ˏːˑܫ
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ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ: ܼʜʏʒʟ.ʣ = ଴,ଽହ·௎ːூʣ = ଴,ଽହ·ଵଶ,଺ହ = Ͳ,͵͸ ˑ. ˈ.  cos ߮ʜʏʒʟ.ʣ = ୡ୭ୱ ఝʜ଴,ଽହ·ூʣ = ଴,ଽ଴,ଽହ·ଶ,ହ = Ͳ,͵͹  

ɍɝɨɪ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸ͺ,ͻͲ° 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: ܼʠ.ʖ ୍୍ = ௓ʜʏʒʟ.ʣ௄ʜ = ଴,ଷ଺ଵ,ଵ = Ͳ,͵͵ ˑ. ˈ.  ܼʠ.ʖ ୍୍ = ୍୍ܼ ˑ.ˈ. · ܼʐ = Ͳ,͵͵ · ଵ଴,ହమହହ,଺ = Ͳ,͸ͷ ʝˏ  

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: ܼʠ.ʖ ୍୍ = ௓ʠ.ʖ II·௡ʡ௡ʜ = ଴,଺ହ·ସ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,ͻͷ ʝˏ  

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Z୍୍ = Ͷ,ͻͷ ʝˏ. 

ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳʹ · Ͳ,ʹͲͻ = Ͳ,Ͳʹͷ ʝˏ  ܼʠʛଶ = Ͳ,ͳʹ · Ͳ,͸ͷ = Ͳ,Ͳ͹ͺ ʝˏ  

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɢ. 

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɫɟɤɰɢɨɧɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɫ ɜɵɞɟɪɠɤɨɣ 8,5 ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ. ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

5.2.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 

ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 

ɞɟɣɫɬɜɭɸɳɟɝɨ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ.  

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ௉ ʠʗʒʜ = ௄ʜ·ூːˑˏ ˓௄ʑ = ଵ,଴ହ·ூːˑˏ ˓଴,ଽ଼ = ͳ,Ͳ͹ · ˓ ˏːˑܫ = ͳ,Ͳ͹ · ͳͳͷͲ = ͳʹ͵ͳ  

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 

ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: ܫ௉ ʞʢʠʙ = ଵ,଴଼·ூːˑˏ ˓଴,ଽ଼ = ͳ,ͳ · ˓ ˏːˑܫ = ͳ,ͳ · ͳͳͷͲ = ͳʹ͸ͷ  
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ/ܫʜ 

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) Ⱦɥɢɬɟɥɶɧɨɟ  250 180 160 120 90 72 45 20 

 

 

Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: ܫ௉ ʝʡʠ = ଶ,ଶ·ூːˑˏ ˓଴,ଽ଼ = ʹ,ͳͶ͵ · ˓ ˏːˑܫ = ʹ,ʹͶͷ · ͳͳͷͲ = ʹͷͺʹ  

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.8 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱёɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 

ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɈɈɈ ɇɉɉ «ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 

ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬɶ 

ɡɚɬɪɚɬɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 

ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɨɛɴёɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 

ɜɵɫɨɤɨɧɚɞёɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞёɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 

ɡɚɳɢɬɵ. 
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5.3 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4 

Ɍɚɛɥɢɰɚ 5.4 – Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ. 0,73 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,Ͷ  

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,43 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 7,23 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

଴ܷ 
𝑡ଵ ଴ܷଵீ  - 5 ȼ 𝑡ଷ ଴ܷீ  - 15 ȼ 

଴ܷଷ 𝑡 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 
1,2  

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ >ܷ 

1 
ɫɬɭɩɟɧɶ ஼ܷʟଵ 1,2Uɧ 120 ȼ 

2 
ɫɬɭɩɟɧɶ ஼ܷʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,34 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͺ ∙  ʜ 0,87 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͳͲ ∙  ʜ 0,49 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,19 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,34 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜʝʛ 7,43 Ⱥܫ
Uɫɪ - 66 ȼ 

--Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ <ܼ 

1 
ɫɬɭɩɟɧɶ ܼூ 0,099 0,21 Ɉɦ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,33 0,65 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 1231 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 1265 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ 2582 Ⱥܫ
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Ɇɚɬɪɢɰɚ ɩɟɪɟɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5 

Ɍɚɛɥɢɰɚ 5.5 – Ɇɚɬɪɢɰɚ ɩɟɪɟɤɥɸɱɟɧɢɣ 
Ⱦɟɣɫɬɜɢɟ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

ɁɁȽ 
଴ܷ 

𝑡ଵ       + 𝑡ଶ + + +     

଴ܷ 𝑡 + + +     

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶ 𝑡ଵ + +      

2 ɫɬɭɩɟɧɶ 𝑡ଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 

𝑡ଵ      +  𝑡ଶ     +   𝑡ଷ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
𝑡ଵ      +  𝑡ଶ     +   𝑡ଷ + +      

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

𝑡ଵ     +   𝑡ଶ + + +     

2 
ɫɬɭɩɟɧɶ 

𝑡ଵ      +  𝑡ଶ     +   𝑡ଷ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (61 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ [1], ɩɪɢɫɜɨɟɧ: II. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [1]. ɉɨ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 161 Ɇȼɬ - III. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ 

(ɑɢɫɥɨ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ - 100 ɱɟɥ). IV 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ II  ɤɥɚɫɫ. 

 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɫɬɜɨɪɚ 535 ɦ, ɜɵɩɨɥɧɢɦ ɝɥɭɯɢɟ ɩɥɨɬɢɧɵ ɢɡ ɛɟɬɨɧɚ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɪɚɣɨɧɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ 

ɫɨɫɬɚɜɥɹɟɬ ௪ܸ = ʹͺ ɦ/ɫ. 

Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɢɫɯɨɞɹ ɢɡ ɤɚɪɬɵ ɫɨ ɫɩɭɬɧɢɤɚ ɫɨɫɬɚɜɢɥɚ, 2500= ܮ ɦ. 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ∇ȽȻɉ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, 

ɜɵɫɱɢɬɚɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ: ߘȽȻɉ = ɇɉɍߘ + ℎଵ% + ܽ (6.1) 

ɝɞɟ ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 0,7 ɦ. 

ȼɵɫɨɬɚ ɜɨɥɧɵ 1%: ℎଵ% = ℎ ·  𝑖 (6.2)ܭ

ɝɞɟ     ℎ – ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ, ɦ; 
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 𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹܭ

2
wV

gL
 (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ); ݃ – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; ܮ – ɞɥɢɧɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; ௪ܸ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ; 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: ௚∙௅௏ೢమ = ଽ,଼ଵ∙ଶହ଴଴ଶ଼మ = ͵ͳ,͵   ௚∙௧௏ೢ = ଽ,଼ଵ∙଺∙଺଴∙଺଴ଶ଼ = ͹ͷ͸͹,͹   
ɝɞɟ 𝑡 – ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɪɚɜɧɨɟ 6 ɱɚɫɨɜ. 

ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɢɨɞ ɜɨɥɧɵ, ɜɪɟɦɹ ɡɚ 

ɤɨɬɨɪɨɟ ɪɚɡɜɢɜɚɟɬɫɹ ɨɞɧɚ ɞɥɢɧɚ ɜɨɥɧɵ, ɞɥɹ ɷɬɨɝɨ ɢɡ [1, ɩɪɢɥ. 1, ɪɢɫ.1] ɧɚɣɞёɦ 

ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ, ɫɜɟɞёɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 6.1. 

Ɍɚɛɥɢɰɚ 6.1 – ɷɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ 
ɡɨɧɚɯ ݃ ∙ ௪ܸଶܮ  ݃ ∙ ̝ܶ ˓௪ܸ  

݃ ∙ ℎ̅௪ܸ ଶ  

1,126 0,01 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ ɜɨɥɧɵ ̝ܶ ˓ ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ 

ɢɫɩɨɥɶɡɭɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ: ௚∙்̝ ˓௏ೢ = ͳ,ͳʹ͸ => ̝ܶ ˓ = ଵ,ଵଶ଺∙௏ೢ௚ = ଵ,ଵଶ଺∙ଶ଼ଽ,଼ଵ = ͵,ʹͳ ˔   ௚∙ℎ̅௏ೢమ = Ͳ,Ͳͳ => ℎ̅ = ଴,଴ଵ∙௏ೢమ௚ = ଴,଴ଵ∙ଶ଼మଽ,଼ଵ = Ͳ,͹ͻͻ ˏ .  
Ⱦɥɢɧɚ ɜɨɥɧɵ: ƛ̅ = ௚∙்̝మ˓ଶ∙గ = ଽ,଼ଵ∙ଷ,ଶଵమଶ∙ଷ,ଵସ = ͳͶ,͵ ˏ.  
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଷ଺଻,଴−ଷଵଶ,଴ଶ = ʹ͹,ͷ ˏ.  
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ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɭ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ ɫɥɟɞɭɸɳɟɦɭ 

ɭɫɥɨɜɢɸ: ݀ > Ͳ,ͷƛ , ʹ͹,ͷ > ͳͶ,͵ · Ͳ,ͷ , ʹ͹,ͷ > ͹,ͳͷ , 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: ℎଵ% = ℎ · 𝑖ܭ = Ͳ,͹ͻͻ · ʹ,ͳ = ͳ,͸͹ͺ ˏ,  
ɝɞɟ 1,2iK  − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [1, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: ∇ʒʐʞ = ∇ɇɉɍ + ℎଵ% + ܽ = ͵͸͹,Ͳ + ͳ,͸͹ͺ + Ͳ,͹ = ͵͸ͻ,͵ͺ,  ∇ʒʐʞ = ∇Ɏɉɍ + ℎଵ% + ܽ = ͵͸ͺ,Ͳ + ͳ,͸͹ͺ + Ͳ,͹ = ͵͹Ͳ,͵ͺ,  

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: ∇ʒʐʞ − ∇ʓʜʏ = ͵͹Ͳ,͵ͺ − ͵ͳʹ,Ͳ = ͷͺ,͵ͺ ˏ.  
 

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, Q˓, 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 

ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ: ܳ˓ = ܳˑ˔ː.ˏ˃˘ − ܳʒЭʠ · ሺ݊ − ͳሻ (6.3) 

ɝɞɟ ܳˑ˔ː.ˏ˃˘ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 

ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ [3, 5.4 ɬɚɛɥ.2], ܳʒЭʠ – ɪɚɫɯɨɞ ɱɟɪɟɡ 1ɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ, ɪɚɫɫɱɢɬɚɧɧɵɣ: 
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ܳʒЭʠ = ேˆ˃ଽ,଼ଵ·ுˑ˔ː·𝜂ˆ˕                (6.4) 

ɝɞɟ ˆܰ˃ = ͷ͵͹ͲͲ ˍʑ˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; ܪˑ˔ː = Ͷ͹,ͺͺ – ɧɚɩɨɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɜɵɦɢ ɫɜɹɡɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 

ɪɚɫɯɨɞɟ; 𝜂ˆ˕ = Ͳ,ͻͶ͹ – ɤɩɞ ɝɢɞɪɨɬɭɪɛɢɧɵ. ܳʒЭʠ = ହଷ଻଴଴ଽ,଼ଵ·ସ଻,଼଼·଴,ଽସ଻ = ͳʹͲ,͹ ˏ/˔   
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: Q˓ = ͷ͹Ͷ͸ − ͳʹͲ,͹ · ሺ͵ − ͳሻ = ͷͷͲͶ,ͷͻ ˏଷ/˔.  
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: ܤ = ொ˓௤˅ (6.5) 

ɝɞɟ ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ݍ˅ = ͳ,ʹͷ ∙  ௣ (6.6)ݍ

ɝɞɟ ݍ௣ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ݍ௣ = ܸː ˓ ∙ ℎː˄ (6.7) 

ɝɞɟ  ܸː ˓ – ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ 5 ɦ/ɫ [6, ɩɪɢɥɨɠɟɧɢɟ 

2, ɬɚɛɥɢɰɚ 1ɚ]; ℎː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.୫ୟ୶ ଵ% – 7,1 ɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: q୮ = ͷ ∙ ͹,ͳ = ͵ͷ,͸ ˏଷ/˔ ;  q˅ = ͳ,ʹͷ ∙ ͵ͷ,͸ = ͶͶ,Ͷ ˏଷ/˔ ;  ܤ = ହହ଴ସ,ହଽସସ,ସ = ͳʹ͵,ͻ ˏ.  
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ B ɞɨ 126 ɦ. ɋɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ b ɩɪɢɧɢɦɚɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯ.ɪɟɝɥɚɦɟɧɬɨɦ. ɉɪɢɧɢɦɚɟɦ b= 14. ȼ ɢɬɨɝɟ:9 ɩɪɨɥɟɬɨɜ ɩɨ 14ɦ, 

ɬɚɤ ɤɚɤ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ ɲɟɫɬɢ, ɞɨɛɚɜɥɹɟɦ ɟɳɟ ɨɞɢɧ ɩɪɨɥɟɬ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ - 10 ɲɬ 
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Ȼɟɪɟɡɢɧɫɤɢɣ Ⱥ.Ɋ. ɪɟɤɨɦɟɧɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɬɨɥɳɢɧɭ ɧɟɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɩɪɨɥɟɬɚ. ɉɪɢɦɟɦ ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ 

ɛɵɤɚ ɪɚɜɧɨɣ:  ߜɛ = Ͷ ˏ 

Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: ܤɜ = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ɛߜ  = ͳͶ ∙ ͳͲ + ሺͳͲ − ͳሻ ∙ Ͷ = ͳ͹͸ ɦ  

 

6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 

ɜɨɞɨɫɥɢɜɚ: ܪ଴ଵ = ( ொ˓௠·஻·√ଶ௚)ଶ/ଷ
 (6.8) 

ɝɞɟ ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ ɜ 

ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ 

Ⱥ:݉ = Ͳ,Ͷͻ , ܤ – ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܪ଴ଵ = ቀ ହହ଴ସ,ହଽ଴,ସଽ·ଵଶ଺·√ଶ·ଽ,଼ଵቁଶ/ଷ = ͹,ͶͲ ˏ,  
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: ܪ଴ଶ = ( ொ˓௠·𝜖·𝜎˒·஻·√ଶ௚)ଶ/ଷ
 (6.9) 

ɝɞɟ 𝜖 – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎ɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɜ ɫɥɭɱɚɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ 1). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ: 𝜖 = ͳ − Ͳ,ʹ · ቀ𝜉+ሺ௡−ଵሻ·𝜉బ௡ ቁ · ுబభ௕  (6.10) 

ɝɞɟ ܾ – ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥёɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 
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𝜉଴ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 

ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 0,45); 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɟɪɟɝɨɜ 

ɜɨɞɨɫɥɢɜɚ (ɪɢɫ. 6.1) 

 

Ɋɢɫɭɧɨɤ 6.1 – ɮɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 𝜖 = ͳ − Ͳ,ʹ · ቀ଴,଻+ሺଽ−ଵሻ·଴,ସହଽ ቁ · ହ,ଽଶଵସ = Ͳ,ͻ  

Ɉɬɫɸɞɚ: ܪ଴ଶ = ቀ ହହ଴ସ,ହଽ଴,ସଽ·଴,ଽ·ଵ·ଵଶ଺·√ଶ·ଽ,଼ଵቁଶ/ଷ = ͹,͸͸ ˏ,  
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: ܪ = ଴ଶܪ − ఈ௏బమଶ௚   (6.11) 

ɝɞɟ ଴ܸ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; ߙ = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

଴ܸ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻ·ሺ஻+ሺ௡−ଵሻ·ఋ˄ሻ (6.12) 

ɝɞɟ ∇ʜʞʢ ɢ ∇ˇː˃ ɨɬɦɟɬɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɞɩɨɪɧɨɦ ɭɪɨɜɧɟ ɢ ɫɭɯɨɝɨ ɞɧɚ;  ܤ – ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ 

଴ܸ = ହହ଴ସ,ହଽሺଷ଺଻,଴−ଷଵଶ,଴ሻ∙ሺଵଶ଺+ሺଽ−ଵሻ·ସሻ = Ͳ,͸͵ ɦ/ɫ .  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: ܪ = ͹,͸͸ − ଵ,ଵ∙଴,଺ଷమଶ∙ଽ,଼ଵ = ͹,͸Ͷ ɦ .  

𝜉 = Ͳ,͹ 
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6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɟ 

 

ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ 6 ɭɱɢɬɵɜɚɟɦ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 

ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɢɫɤɥɸɱɚɟɦ ɟɝɨ ɢɡ ɪɚɫɱɟɬɚ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 

ɞɨɛɚɜɥɹɟɦ ɟɳɟ ɨɞɢɧ ɩɪɨɥɟɬ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱɟɬɟ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɥɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 9, ɧɨ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɜɫɟ ɩɪɨɥɟɬɵ 

ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɬɨ ɟɫɬɶ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɪɚɜɧɨ 10. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɨɥɟɬɨɦ: ܤɩɨɜɪ = ܾ ∙ ݊ = ͳͶ ∙ ͳͲ = ͳͶͲ  ɦ.  ܳ˓ ˒ˑ˅ = ܳˑ˔ː.ˏ˃˘ ˒ˑ˅ − ܳʒЭʠ · ሺ݊ − ͳሻ (6.13) 

ɝɞɟ ܳˑ˔ː.ˏ˃˘ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 

ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ [3, 5.4 ɬɚɛɥ.2], ܳʒЭʠ ˒ˑ˅  – ɪɚɫɯɨɞ ɱɟɪɟɡ 1ɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ, ɪɚɫɫɱɢɬɚɧɧɵɣ: ܳʒЭʠ ˒ˑ˅ = ேˆ˃ଽ,଼ଵ·ு˒ˑ˅·𝜂ˆ˕ (6.14) 

ɝɞɟ ˆܰ˃ = ͷ͵͹ͲͲ ˍʑ˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; ܪ˒ˑ˅ = Ͷ͹,ͻͻ – ɧɚɩɨɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɜɵɦɢ ɫɜɹɡɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 

ɪɚɫɯɨɞɟ; 𝜂ˆ˕ = Ͳ,ͻͶ͹ – ɤɩɞ ɝɢɞɪɨɬɭɪɛɢɧɵ. ܳʒЭʠ ˒ˑ˅ = ହଷ଻଴଴ଽ,଼ଵ·ସ଻,ଽଽ·଴,ଽସ଻ = ͳʹͲ,Ͷ   
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: Q˓ ˒ˑ˅ = ͸ͺͺͷ − ͳʹͲ,Ͷ · ሺ͵ − ͳሻ = ͸͸ͶͶ,ͳͶ ˏଷ/˔.  
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: ܪ଴ଵ = ( ொ˓ ˒ˑ˅௠·஻ɩɨɜɪ·√ଶ௚)ଶ/ଷ

 (6.15) 

˅଴ଵ˒ˑܪ  = ቀ ଺଺ସସ,ଵସ଴,ସଽ·ଵସ଴·√ଶ·ଽ,଼ଵቁଶ/ଷ = ͹,ͺʹ ˏ,  
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɥɧɵɣ 

ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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˅଴ଶ ˒ˑܪ = ( ொ˓ ˒ˑ˅௠·𝜖·𝜎˒·஻ɩɨɜɪ·√ଶ௚)ଶ/ଷ
 (6.16) 

˅଴ଶ ˒ˑܪ  = ቀ ଺଺ସସ,ଵସ଴,ସଽ·଴,ଽ·ଵ·ଵସ଴·√ଶ·ଽ,଼ଵቁଶ/ଷ = ͺ,Ͳͻ ˏ, 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: ܪ˒ˑ˅ = ଴ଶ ɩɨɜܪ − ఈ௏బమଶ௚  (6.17) 

ɝɞɟ ଴ܸ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; 

଴ܸ = ொ˓ ˒ˑ˅ሺ∇ʜʞʢ−∇ˇː˃ሻ·ሺ஻+ሺ௡−ଵሻ·ఋ˄ሻ (6.18) 

ɝɞɟ ∇ʜʞʢ ɢ ∇ˇː˃ ɨɬɦɟɬɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɞɩɨɪɧɨɦ ɭɪɨɜɧɟ ɢ ɫɭɯɨɝɨ ɞɧɚ;  ܤ - ɩɨɥɧɚɹ ɲɢɪɢɧɚ ɫ ɭɱёɬɨɦ ɛɵɤɨɜ. 

଴ܸ = ଺଺ସସ,ଵସሺଷ଺଻,଴−ଷଵଶ,଴ሻ∙ሺଵସ଴+ሺଵ଴−ଵሻ·ସሻ = Ͳ,͸͹ ɦ/ɫ .  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: ܪ˒ˑ˅ = ͺ,Ͳͻ − ଵ,ଵ∙଴,଺଻మଶ∙ଽ,଼ଵ = ͺ,Ͳ͹ ɦ .  

ɇɚɡɧɚɱɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ ܪ˔˕ ɛɥɢɠɚɣɲɢɣ ɤ ܪ˒ˑ˅, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ [3]  ܪɫɬ = ͺ ɦɟɬɪɚ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͵͸͹,Ͳ − ͺ = ͵ͷͻ,Ͳ ˏ.  
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ: ∇ʒʐ = ∇ʒʑ + ͳ,͸ · ˕˔ܪ = ͵͸Ͳ,Ͳ + ͳ,͸ · ͺ = ͵͹ͳ,ͺ ˏ.   
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6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ [2, ɫɬɪ 66, ɬɚɛɥ 6-12] . Ⱦɥɹ 

ɩɨɥɭɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɢɯ ɧɚ H˔˕ =ͺ ˏ . Ɋɚɫɱɟɬɵ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 6.2. ɋɚɦ ɨɝɨɥɨɜɨɤ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) ݔ · ݕ ˕˔ܪ · ݔ ɬɨɱɤɢ № ˕˔ܪ · ݕ ˕˔ܪ ·  ˕˔ܪ

0 1,008 21 16,0 9,880 
0,8 0,288 22 16,8 10,952 
1,6 0,056 23 17,6 12,064 
2,4 0,000 24 18,4 13,224 
3,2 0,048 25 19,2 14,400 
4,0 0,216 26 20,0 15,680 
4,8 0,480 27 20,8 16,976 
5,6 0,800 28 21,6 18,312 
6,4 1,168 29 22,4 19,696 
7,2 1,584 30 23,2 21,120 
8,0 2,048 31 24,0 22,592 
8,8 2,568 32 24,8 24,104 
9,6 3,152 33 25,6 25,656 
10,4 3,800 34 26,4 27,240 
11,2 4,512 35 27,2 28,872 
12,0 5,288 36 28,0 30,544 
12,8 6,112 37 28,8 32,248 
13,6 6,984 38 29,6 33,992 
14,4 7,896 39 30,4 35,768 
15,2 8,864 40 31,2 37,584 
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Ɋɢɫɭɧɨɤ 6.2 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 

ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ 6.3). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 

ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 

Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 

hɤɪ = √ α ∙ Qɨɫɧ.˓ଶg ∙ ሺB + ∑Ɂɛሻଶయ = √ ͳ,ͳ ∙ ͷͷͲͶ,ͷͻଶͻ,ͺͳ ∙ ሺͳͶͲ + ͻ · Ͷሻଶయ = Ͷ,͹ͺ͹ ɦ. 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: T଴ = ∇ʜʞʢ − ∇ˇː˃ = ͵͸͹,Ͳ − ͵ͳʹ,Ͳ = ͷͷ ɦ,  
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 

ξ୘బ = ୘బ୦ɤɪ
= ହହସ,଻଼଻ = ͳͳ,Ͷͻ ɦ.  

ɉɨ ɝɪɚɮɢɤɭ [5, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 

ɩɪɢ ߮  = 0,9 (ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ ɤɪɢɜɨɥɢɧɟɣɧɵɦ ɨɱɟɪɬɚɧɢɟɦ 

ɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɝɥɚɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ) ɢ ɝɥɭɛɢɧɭ ℎ௖"  – ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ 

ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 𝜉 బ் , ɨɩɪɟɞɟɥɹɸ 𝜉ɫ = Ͳ,ʹ͵͸ ɢ 𝜉௖" = ʹ,ͻͲ 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: ℎ௖′ = 𝜉ɫ · ℎˍ˓ = Ͳ,ʹ͵͸ · Ͷ,͹ͺ͹ = ͳ,ͳ͵ ˏ,  ℎ௖" = 𝜉௖" · ℎˍ˓ = ʹ,ͻͲ · Ͷ,͹ͺ͹ = ͳ͵,ͺͻ ˏ,  
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ ܳଵ%, ℎʜʐ = ͹,ͳ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ:  ℎ௖" > ℎʜʐ  

Ɍɚɤ ɤɚɤ ɜ ɫɬɜɨɪɟ ɧɚɯɨɞɢɬɫɹ ɬɜёɪɞɵɣ ɝɪɚɧɢɬ, ɢ ɩɥɨɬɢɧɚ ɢɦɟɟɬ ɛɨɥɶɲɭɸ 

ɜɵɫɨɬɭ (ɛɨɥɟɟ 40 ɦ). ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɜɵɛɢɪɚɟɦ ɫɜɨɛɨɞɧɨ 

ɨɬɛɪɨɲɟɧɧɭɸ ɫɬɪɭɸ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ ɧɟɤɨɬɨɪɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ ɪɚɡɦɵɜɚ. ɗɧɟɪɝɢɹ 

ɝɚɫɢɬɶɫɹ ɡɚ ɫɱёɬ ɩɪɟɨɞɨɥɟɧɢɹ ɫɬɪɭɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜ ɩɟɪɢɨɞ 

ɩɪɵɠɤɚ. 

  



93 
 

6.4 Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

6.4.1 Ɋɚɫɱёɬ ɨɬɛɪɨɫɚ ɫɬɪɭɢ 

 

Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ 

ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɱɚɫɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 

ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɱɧɵɯ ɫɤɚɥɶɧɵɯ 

ɝɪɭɧɬɨɜ ɜ ɨɫɧɨɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɭɫɬɨɣɱɢɜɵɟ ɩɪɢ ɭɜɥɚɠɧɟɧɢɢ ɝɪɭɧɬɵ ɛɟɪɟɝɨɜɵɯ 

ɩɪɢɦɵɤɚɧɢɣ.  

ȿɫɥɢ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɬɨ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ 

ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ ɬɪɚɦɩɥɢɧɨɦ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɨɛɟɫɩɟɱɟɧɢɟ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ ȽɌɋ. 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: ܮ = ݇௔ · ଵݖ · ߮ଶ · sin ߙʹ ቀͳ + ቀ𝑧బ𝑧భ − ͳቁ ଵఝమ ୱ୧୬మ ఈቁ (6.19) 

ɝɞɟ ߙ – ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ: ߙ = ͵Ͳ°; ߮ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɟɦ: ߮ = Ͳ,ͻ; ݖ଴ = ∇ʜʞʢ − ∇ʜʐ = ͵͸͹,Ͳ − ͵ͳͺ,ͺ͹ = Ͷͺ,ͳ͵ ˏ,  ݖଵ = ∇ʜʞʢ − ∇ːˑ˔ˍ˃ = ͵͸͹,Ͳ − ͵ͳͻ,ͻ͵ = Ͷ͸,Ͳ͹ ˏ,  ∇ːˑ˔ˍ˃ – ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɩɪɢ ɪɚɫɯɨɞɟ ܳ˓ ˒ˑ˅ ݇௔ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: ݎܨ = ௩ʜమ௚ℎʜ (6.20) 

ɝɞɟ 𝑣ʜ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ; 𝑣ʜ = ଵݖ݃ʹ√߮ = Ͳ,ͻ · √ʹ · ͻ,ͺͳ · Ͷ͸,Ͳ͹ = ʹ͹,Ͳ͸ ˏ/˔   ℎʜ – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ ℎʜ = ௤˅௩ʜ = ସସ,ସଶ଻,଴଺ = ͳ,͸Ͷ ˏ,  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɱɢɫɥɨ Ɏɪɭɞɨ: 
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ݎܨ = ଶ଻,଴଺మଽ,଼ଵ·ଵ,଺ସ = Ͷͷ,ͶͶ  

ɉɪɢ ɱɢɫɥɚɯ Ɏɪɭɞɚ: ݎܨ ൒ ͵ͷ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ: ݇௔ = Ͳ,ͺ − Ͳ,ͻ , 

ɩɪɢɧɢɦɚɟɦ ݇௔ = Ͳ,ͺ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: ܮ = Ͳ,ͺ · Ͷ͸,Ͳ͹ · Ͳ,ͻଶ · sin ʹ · ͵Ͳ° ቀͳ + ቀସ଼,ଵଷସ଺,଴଻ − ͳቁ ଵ଴,ଽమ ୱ୧୬మ ଷ଴°ቁ = ͵ͳ,ͷͷ ˏ  

ɉɪɨɜɟɪɤɨɣ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ, ɜɵɫɬɭɩɚɟɬ ɭɫɥɨɜɢɟ: ܮ > Ͳ,Ͷݖ଴ ͵ͳ,ͷͷ > Ͳ,Ͷ · Ͷͺ,ͳ͵ ͵ͳ,ͷͷ > ͳͻ,ʹͷ 

Ʉɚɤ ɜɢɞɧɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɚ ɡɧɚɱɢɬ ɨɬɦɟɬɤɚ ɭɫɬɭɩɚ (ɧɨɫɤɚ) ɜɵɛɪɚɧɚ 

ɩɪɚɜɢɥɶɧɨ. 

 Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: ℎ˓˃ˊ = 𝑡 − ℎʜʐ     (6.21) 

ɝɞɟ ℎʜʐ – ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ ܳଵ%, ℎʜʐ = ͹,ͳ ˏ; 𝑡 – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 𝑡 = (Ͳ,ͳ + Ͳ,Ͷͷ − రݎܨ√ ) · ݎܨ√ · √ℎʜʐ ௗర · ℎʜ  (6.22) 

ɝɞɟ ݎܨ – ɪɚɫɱёɬɧɨɟ ɱɢɫɥɨ Ɏɪɭɞɨ, ݎܨ = Ͷͷ,ͶͶ; ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɫɤɚɥɵ, ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ, ݀ = ͳ; ℎʜ – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ, ℎʜ = ͳ,͸Ͷ ˏ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɝɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: ℎ˓˃ˊ = ʹʹ,ͻ͵ − ͹,ͳ = ͳͷ,ͺ ˏ  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: ܮଵ = ܮ + ௧௧௚ ఈభ (6.23) 

ɝɞɟ ܽଵ – ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ; 
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𝑡݃ ߙଵ = √𝑡݃ଶߙ ଶ௚ሺ଴,ହℎʜ·ୡ୭ୱ ఈ+௔−ℎʜʐሻ௩ʜమ·ୡ୭ୱమ ఈ   (6.24) 

ɝɞɟ ܽ – ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɪɚɫɱёɬɚɦ ɪɚɜɧɚ 9 ɦ; 𝑣ʜ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ, 𝑣ʜ = ʹ͹,Ͳ͸ ˏ/˔ ; ℎʜ – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ, ℎʜ = ͳ,͸Ͷ ˏ; ߙ – ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ, ߙ = ͵Ͳ°; 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɢɦ:  𝑡݃ ߙଵ = √𝑡݃ଶ͵Ͳ° ଶ·ଽ,଼ଵ·ሺ଴,ହ·ଵ,଺ସ·ୡ୭ୱ ଷ଴°+ଽ−଻,ଵሻଶ଻,଴଺మ·ୡ୭ୱమ ଷ଴° = Ͳ,͸͸ͺ  

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: ܮଵ = ͵ͳ,ͷͷ + ଶଶ,ଽଷ଴,଺଺଼ = ͸ͷ,ͺͺ ˏ  

Ⱦɥɢɧɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ: ܾ˓ = ʹ,ͷℎˍ˓ + ͵,͹ℎ˓˃ˊ = ʹ,ͷ · Ͷ,͹ͺ͹ + ͵,͹ · ͳͷ,ͺ = ͹Ͳ,ͷͲ ˏ  

Ⱦɥɢɧɧɚ ɹɦɵ ɪɚɡɦɵɜɚ ɩɨ ɞɧɭ ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ: ܾ˓ ˇːˑ = ʹ,ͷℎˍ˓ = ʹ,ͷ · Ͷ,͹ͺ͹ = ͳͳ,ͻ͹ ˏ  

ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ 1:2,2, ɭɤɥɨɧ 

ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 1:1,5. 

 

6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 

 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 

ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ 

ɜɵɫɨɤɚɹ. Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 

ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 
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ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ஻
ℎɩɥ

= ሺͲ,͸ ÷ Ͳ,ͺሻ  ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɭɞɟɬ 

ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɢɬ, ɩɪɢɧɢɦɚɟɦ: 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  ∇˒ˑˇ = ∇ˇː˃ − ሺ݀ + ˅ߜ + ሺʹ ÷ ͵ሻ (6.25) 

ɝɞɟ ݀ – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ;  ߜ˅ – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; 

Ɍɚɤ ɤɚɤ ɫɩɨɫɨɛɨɦ ɝɚɲɟɧɢɹ ɜɨɞɵ ɜɵɛɪɚɧ ɨɬɛɪɨɫ ɫɬɪɭɢ. Ɍɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɭɫɬɪɨɣɫɬɜɚ ɜɨɞɨɛɨɹ ɨɬɫɭɬɫɬɜɭɟɬ. ɇɨ ɫɥɟɞɭɟɬ ɡɚɝɥɭɛɢɬɶ ɩɥɨɬɢɧɭ, ɩɨɷɬɨɦɭ 

ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɡɚɝɥɭɛɢɬɶ ɩɥɨɬɢɧɭ ɧɚ 2 ɦɟɬɪɚ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ: ∇˒ˑˇ = ∇ˇː˃ − ʹ = ͵ͳʹ,ͲͲ − ʹ = ͵ͳͲ,ͲͲ  

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: ℎɩɥ = ∇ɧɩɭ − ∇ɩɨɞ = ͵͸͹,ͲͲ − ͵ͳͲ,ͲͲ = ͷ͹,Ͳ ɦ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: B˒ˑˇ = Ͳ,͹͵ ∙ ℎɩɥ = Ͳ,͹͵ · ͷ͹,Ͳ = Ͷͳ,ͷ ˏ.  

 

6.5.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ 

ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɟɟ ɨɫɚɞɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 

ɫɟɱɟɧɢɸ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ. 

ȼ ɩɥɨɬɢɧɟ, ɜɨɡɜɨɞɢɦɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɚɡɪɟɡɤɚ ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ. ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: ܤɫɟɤ = ܾ + ɛߜ = ͳͶ + Ͷ = ͳͺ ɦ  

ɝɞɟ ܾ − ɩɪɨɥɟɬ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ; Ɂ˄ − ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɸɬɫɹ 

ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 

ɩɥɨɬɢɧɵ 0,3 ɫɦ 
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6.5.3 Ȼɵɤɢ 

 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  

ɉɪɢɧɢɦɚɸɬɫɹ ɛɵɤɢ ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ, ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ 0,5 ɦ, ɲɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,8 ɦ, ɞɥɢɧɚ ɩɚɡɚ 

ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,0 ɦ. Ɍɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 1,5 ɦ. 

Ȼɵɤ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɛɟɡ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ 

ɜɟɫɚ ɛɵɤɚ, ɬɚɤ ɤɚɤ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɟɫ ɛɵɤɚ ɫɨ ɫɬɨɪɨɧɵ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɥɢɲɤɨɦ ɜɵɫɨɤ. 

 

6.5.4 ɍɫɬɨɢ 

 

Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ, ɞɥɹ ɩɪɟɩɹɬɫɬɜɢɹ ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɧɚ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ, 

ɨɬ ɨɬɛɪɨɫɚ ɫɬɪɭɢ. 

 

6.5.5 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ. Ⱦɢɚɦɟɬɪ 

ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ˃ˇ˓, ɚ ɬɚɤɠɟ ɞɨ 

ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɟɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: aˇ˓ ൒ ு೏·ఊ೙ூˍ˓,ˏ   (6.26) 

ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɫɥɭɱɚɟ ȽɌɋ 

II  ɤɥɚɫɫɚ ߛ௡ = ͳ,ʹ; ܫˍ˓,ˏ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɞɥɹ 

ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ܫˍ˓,ˏ = ʹͷ; 
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ௗܪ :ௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟܪ = ∇ʜʞʢ − ∇ʢʜʐ˅˘ˍ = ͵͸͹,Ͳ − ͵ͳ͵,Ͷ = ͷ͵,͸ ˏ  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: aˇ˓ ൒ ହଷ,଺·ଵ,ଶଶହ   aˇ˓ ൒ ʹ,ͷ͹  

ɉɪɢɧɢɦɚɟɦ aˇ˓ = ͵ 

 

6.5.6 Ƚɥɭɛɢɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɫɥɭɱɚɟ 

ɚɜɚɪɢɢ ɢɥɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɫɛɪɨɫɚ ɜɨɞɵ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɛɪɨɫ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɫɟɤɰɢɸ ɫ ɝɥɭɛɢɧɧɵɦɢ ɜɨɞɨɫɩɭɫɤɚɦɢ: 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ 

ɩɟɪɢɨɞ, ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ 

ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɱɚɥɭ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ. 

Vɩɨɥɟɡɧ = 0,60 ɤɦ3 (600000000 ɦ3) 

ȼɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (4 ɦɟɫɹɰɟɜ). 

t = 4∙30∙24∙60∙60=10368000 ɫ ܳ˔˓ = ௏˒ ˑˎˈˊː௧ = ଺଴଴଴଴଴଴଴଴ଵ଴ଷ଺଼଴଴଴ = ͷ͹,ͺ͹ ˏଷ/˔  

Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɜɨɞɨɫɛɪɨɫɚ: 𝜔 =  ொ˔˓ఓ√ଶ௚ுʥʑ  

ɝɞɟ 𝜔 – ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɬɫɹ: ߤ = Ͳ,ͺ; ܪʥʑ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܪʥʑ = ∇ʜʞʢ − ቀ∇ʓː˃ + ℎ˒ˑ˓ + ℎˑ˕˅ଶ ቁ (6.27) 

ɝɞɟ ℎ˒ˑ˓ – ɜɵɫɨɬɚ ɩɨɪɨɝɚ ɧɚɞ ɨɬɦɟɬɤɨɣ ɞɧɚ, ɩɪɢɧɢɦɚɟɦ 3 ɦ; ℎˑ˕˅ – ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 2 ɦ; 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܪʥʑ = ͵͸͹ − ቀ͵ͳʹ + ͵ + ଶଶቁ = ͷͳ ˏ  

ɉɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 𝜔 =  ହ଻,଼଻଴,଼√ଶ·ଽ,଼ଵ·ହଵ = ʹ,ʹͻ ˏଶ  

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: ܤ = 𝜔ℎˑ˕˅ = ଶ,ଶଽଶ = ͳ,ͳͶ ˏ  

Ɋɚɡɛɢɜɚɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɫɬɚɧɞɚɪɬɧɵɟ ɨɬɜɟɪɫɬɢɹ: ܤ = ݊ˑ˕˅ · ܾˑ˕˅ = ʹ · ʹ = Ͷ ˏ  

ɉɨɞ ɞɨɧɧɵɣ ɜɨɞɨɫɩɭɫɤ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɨɬɞɟɥɶɧɚɹ ɫɟɤɰɢɹ 

 

6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 

 

ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: ܩ˒ˎ = ௌ˒ˎ∙௕∙௚∙ఘʐ௕+ఋʐ = ଵଷଵଷ,ଶହସ∙ଵସ∙ଽ,଼ଵ∙ଶ,ସଵସ+ସ = ʹͶͲͶͺ,͵ͳ ˍʜ/ˏ;  
ɝɞɟ ܵ˒ˎ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ 

AutoCad); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩʐ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɟɦ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɩɥɨɬɢɧɵ. 

Ⱦɚɥɟɟ ɩɨɜɬɨɪɹɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɛɵɤɚ: ܩ˄ = ௌ˄∙ఋʐ∙ఘ˄∙௚௕+ఋʐ = ଵ଼଴ସ,଴଴଺∙ସ∙ଶ,ସ∙ଽ,଼ଵଵସ+ସ = ͻͶ͵ͺ,ͷ͸ ˍʜ/ˏ;  
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: ܳଷ ≈ Ͳ,Ͳͷͷ݂√݂݃ = Ͳ,Ͳͷͷ ∙ ͳ͵͵ ∙ √ͳ͵͵ ∙ ͻ,ͺͳ = ͺʹ͹,ͷͺ ˍʜ  

ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
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݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺ͵͸ͺ − ͵ͷͻ + Ͳ,ͷሻ ∙ ͳͶ = ͳ͵͵ ˏଶ  

ɉɪɢɜɟɞɟɦ ɜɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: ݍˊ = ொˊ௕+ఋʐ = ଼ଶ଻,ହ଼ଵସ+ସ = Ͷͷ,ͻͺ ˍʜ/ˏ  

 

6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  

ȼܹȻ = ሺ∇ɇɉɍ−∇ɩɨɞሻమଶ ∙ ɜߛ = ሺଷ଺଻,଴−ଷଵ଴,଴ሻమଶ ∙ ͻ,ͺͳ = ͳͷͻ͵͸,͵ͷ ɤɇ/ɦ  

- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

ɇܹȻ = ሺ∇ɍɇȻౣi౤−∇ɩɨɞሻమଶ ∙ ɜߛ = ሺଷଵଷ,ସ−ଷଵ଴,଴ሻమଶ ∙ ͻ,ͺͳ = ͷ͸,͹Ͳ ɤɇ/ɦ  

 

6.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 

ɜܹɡɜ = ɜߛ ∙ ܤ ∙ ሺ∇ɍɇȻ୫୧୬ − ∇ɩɨɞሻ = ͻ,ͺͳ ⋅ Ͷͳ,ͷ ∙ ሺ͵ͳ͵,Ͷ − ͵ͳͲ,Ͳሻ  

ɜܹɡɜ = ͳ͵ͺͶ,ͳͻ ɤɇ/ɦ  

 

6.6.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉɚ 2.06.06-85: ܪ௔௦ = Ͳ,Ͷܪௗ = Ͳ,Ͷ · ͷ͵,͸ = ʹͳ,ͶͶ ˏ  ܪௗ௥ = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ · ͷ͵,͸ = ͺ,ͲͶ ˏ  ˗ܹ = ܵˠ˒ · ߛ˅ = ͵ͻ͹,͵ͳ · ͻ,ͺͳ = ͵ͺͻ͹,͸ͳ  
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ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.4 

 

Ɋɢɫɭɧɨɤ 6.4 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

6.6.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ 

Рɧ = ɧߛ
ɜɡɜ ∙ ℎɧ ∙ 𝑡݃ଶ ቀͶͷ − ఝɧଶ ቁ (6.28) 

ɝɞɟ: ℎɧ- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɟ 3 ɦ; ߮ɧ –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ߮ɧ = ͵Ͳ°; ߛɧ
ɜɡɜ-ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ: ߛɧ
ɜɡɜ = ͳͲ ˍʜˏయ; 

Рɧ = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଴ଶ ቁ = ͳͲ ˍʜˏయ  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. ܧɧ = Рɧ∙ℎɧଶ = ଵ଴·ଷଶ = ͳͷ ɤɇ  

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 

Р′ɝɪ = ɧߛ
ɜɡɜ ∙ ℎɧ ∙ 𝑡݃ଶ ቀͶͷ − ఝɝɪଶ ቁ − ʹ · ܿ ∙ 𝑡݃ ቀͶͷ − ఝˆ˓ଶ ቁ (6.29) 

ɝɞɟ ߮ɝɪ = ͵͹°;  ܿ = ͳͳͲ ˍʞ˃ 
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Р′ɝɪ = ͳͲ ∙ ͵ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ · ͳͳͲ ∙ 𝑡݃ ቀͶͷ − ଷ଻ଶ ቁ = −ͳͲʹ,ʹ ˍʜˏమ  

ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎɝɪ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ:  Р′′ɝɪ = ɧߛ)
ɜɡɜ ∙ ℎɧ + ɝɪߛ

ɜɡɜ ∙ ℎɝɪ) ∙ 𝑡݃ଶ ቀͶͷ − ఝɝɪଶ ቁ − ʹ · ܿ ∙ 𝑡݃ ቀͶͷ − ఝɝɪଶ ቁ (6.30) 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ߛɝɪ
ɜɡɜ = ɝɪߛ − ሺͳ − ݊଴ሻߛ௪   (6.31) 

ɝɞɟ ߛɝɪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ߛɝɪ = ʹͷ кН
мయ ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ݊ ଴ = Ͳ,ͲͲͷ; ℎɝɪ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎɝɪ = ʹ м; ߮ɝɪ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ߮ɝɪ = ͵͹° ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɢɦ: ߛɝɪ
ɜɡɜ = ʹͷ − ሺͳ − Ͳ,ͲͲͷሻ · ͻ,ͺͳ = ͳͷ,ʹͶ ˍʜˏయ   Р′′ɝɪ = ሺͳͲ ∙ ͵ + ͳͷ,ʹͶ ∙ ʹሻ ∙ 𝑡݃ଶ ቀͶͷ − ଷ଻ଶ ቁ − ʹ · ͳͳͲ ∙ 𝑡݃ ቀͶͷ − ଷ଻ଶ ቁ =   Р′′ɝɪ = −ͻͶ,͸ͷ ɤɇ

ɦమ  

ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 

ɩɨɝɨɧɧɵɣ ɦɟɬɪ: ܧ˃ = Р′ɝɪ+ Р′′ɝɪଶ = −ଵ଴ଶ,ଶ−ଽସ,଺ହଶ = −ͻͺ,Ͷ͵ ˍʜ  

Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɟɝɨ ɧɟ ɭɱɢɬɵɜɚɟɦ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɚɯ. 
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6.6.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቀఒ̅೏గ + ℎబଶ ቁ (6.32) 

ɝɞɟ, ̅ߣௗ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ̅ߣௗ = ͳ͸,ͳʹ; ʡ̅ – ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ʡ̅ = ͵,ʹͳ; ℎଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ℎଵ% = ͳ,͸ͺ; ℎ଴ – ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ℎ଴ = గ∙ℎభ%మఒ̅೏  (6.33) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɢɦ: ℎ଴ = గ∙ℎభ%మఒ̅೏ = ଷ,ଵସ·ଵ,଺଼ଵ଺,ଵଶ = Ͳ,ͷͷ ˏ  ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቀఒ̅೏గ + ℎబଶ ቁ = Ͳ,ͷ · ͻ,ͺͳ · ͳ,͸ͺ ∙ ቀଵ଺,ଵଶగ + ଴,ହହଶ ቁ  ܹ˅ ˑˎː = ͶͶ,ͷʹ ɤɇ  

ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: ݕ௖ = ఒ̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଵ଺,ଵଶଶ∙గ − ଷ଼ · ͳ,͸ͺ = ͳ,ͻͶ ˏ  

 

6.7 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ɋɚɫɱɟɬ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ 

ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  
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Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 

ɧɚɝɪɭɡɤɢ. 

Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ɀf ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ɀf, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ Wʑʐ 1  15936,35 15936,35 19 +302790,6 Wʜʐ 1  56,70 56,70 1,133 -64,2 G˒ˎ 0,95  24048,31 22845,89 5,76 -131610,6 G˄ 0,95  9438,56 8966,63 8,164 -73200,9 W˅ˊ 1  1384,19 1384,19 0 0 W˗ 1  3897,61 3897,61 11,038 +43021,8 ʔː 1,2  15 18 3 +54 W˅ˑˎː 1  44,52 44,52 53,14 +2365,6 qˊ 0,9  45,98 41,38 55,9 -2313,1 

 ∑ N = G˒ˎ + G˄ + qˊ − W˅ˊ − W˗ሺ͸.͵Ͷሻ (6.34) 

 ∑ N = ʹʹͺͶͷ,ͺͻ + ͺͻ͸͸,͸͵ + Ͷͳ,͵ͺ − ͳ͵ͺͶ,ͳͻ − ͵ͺͻ͹,͸ͳ  ∑ N = ʹ͸ͷ͹ʹ,ͳ ˍʜ  ∑ ʛ = ͳͶͳͲͶ͵,ͳ ˍʜ ∙ ˏ  

Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɭ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.): 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: σ୷୳ = − ∑ N୆˒ˑˇ + ଺ ∑ ʛ୆˒ˑˇమ  (6.35) 

ɝɞɟ ∑ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ B˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. σ୷୳ = − ଶ଺ହ଺ହ,଻ସଵ,ହ + ଺·ଵସଵଷଽ଼,଺ସଵ,ହమ = −ͳͶͺ,ͻʹ͵ ˍʞ˃  σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ (6.36) 

ɝɞɟ H୳ୢ – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, 57; m୳ = tgα – ɬɚɧɝɟɧɫ ɭɝɥɚ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, 0; σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ = −ͷͷͻ,ͳ͹ ˍʜ/ˏଶ  τ୶୷୳ = (ɀ˅ ∙ H୳ୢ + σ୷୳) ∙ m୳ = Ͳ ˍʞ˃  
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σଵ୳ = σ୷୳ ∙ ሺͳ + m୳ଶሻ + ɀ˅ ∙ H୳ୢ ∙ m୳ଶ = −ͳͶͺ,ͻʹ͵ ˍʞ˃  σଷ୳ = −ɀ˅ ∙ H୳ୢ = −ͷͷͻ,ͳ͹ ˍʞ˃   

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: σ୷୲ = − ∑ N୆˒ˑˇ − ଺ ∑ ʛ୆˒ˑˇమ = −ͳͳ͵ͳ,͸͸  σ୶୲ = σ୷୲ ∙ m୲ଶ − ɀ˅ ∙ H୲ୢ ∙ ሺͳ − m୲ଶሻ = −Ͷʹͺ,͹ͶͶ  

ɝɞɟ H୲ୢ  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, 3,4; m୲ = tgα = tg͵ͳ° = Ͳ,͸ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ 

ɜɟɪɬɢɤɚɥɶɸ. τ୶୷୲ = −(ɀ˅ ∙ H୲ୢ + σ୷୲ ) ∙ m୲ = ͸ͷͺ,ͻͺ͵  σଷ୲ = σ୷୲ ∙ ሺͳ + m୲ଶሻ + ɀ˅ ∙ H୲ୢ ∙ m୲ଶ = −ͳͷʹ͹,Ͳͷ  σଵ୲ = −ɀ˅ ∙ H୲ୢ = −͵͵,͵ͷ  

Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɪɹɠɟɧɢɟ σ୷  σ୶  τ୶୷  σଵ  σଷ  

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ -148,92 -559,17 0,00 -148,92 -559,17 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ -1131,66 -428,74 658,98 -33,35 -1527,05 

 

6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: ɀ୬ ∙ ɀ୪ୡ ∙ |σଷ୲ | ൑ ɀୡୢ ∙ Rୠ (6.37) 

ɝɞɟ ɀ୬ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 

ɫɨɨɪɭɠɟɧɢɹ; ɀ௟ୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɀ௟ୡ = ͳ; ɀୡୢ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɀୡୢ =Ͳ,ͻ. Rୠ ൒ ଵ,ଶ଴∙ଵ∙ଵହଶ଻,଴ହ଴,ଽ = ʹͲ͵͸ ˍʜˏమ  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ Rୠ = ʹͺͲͲ  ˍʜ/ˏଶ. ʹͺͲͲ ˍʜˏమ ൒  ʹͲ͵͸ ˍʜˏమ  

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: σ୳୷ < Ͳ  −ͳͶͺ,ͻʹ͵ ˍʜ/ˏଶ < Ͳ  

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: |σ୷୳|  ൒ Ͳ,ʹͷ ∙ ɀ˅ ∙ H୳ୢ  ሺ͸.͵ͺሻ (6.38) 

 ͳͶͺ,ͻʹ͵ ˍʜˏమ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͷ͹ = ͳ͵ͻ,͹ͻ ˍʜˏమ   
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 

 

6.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 

ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 

ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ, ɩɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ 

ɭɫɥɨɜɢɟ: ୖ∙ஓౙౚF∙ஓౢౙ ൒ ɀ୬  R = ∑ N ∙ tgφ + c ∙ ω (6.39) 

 R = ʹ͸ͷ͹ʹ,ͳ ∙ Ͳ,͹ͷ + ͺͷ ∙ Ͷͳ,ͷ = ʹʹͳʹ͹,ͻ͹ ˍʜ/ˏ 

ɝɞɟ tgφ = Ͳ,͹ͷ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; c = ͺͷ ˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ω = B˒ˑˇ ∙ ͳ = Ͷͳ,ͷ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
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F = Wʑʐ − Wʜʐ + W˅ˑˎː + ʔː (6.40) 

 F = ͳͷͻ͵͸,͵ͷ − ͷ͸,͹Ͳ + ͶͶ,ͷʹ + ͳͺ = ͳͷͻͶʹ,ͳ͸ ˍʜˏ
 

Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: ଶଶଵଶ଻,ଽ଻∙଴,ଽହଵହଽସଶ,ଵ଺∙ଵ ൒ ͳ,͵ͳͺ  ͳ,͵ʹ ൒ ͳ,͵ͳͺ  

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% 

ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ (1,32). Ɂɧɚɱɢɬ, ɩɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ. 
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

 

7.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

7.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɨɜ, 

ɤɨɬɨɪɵɟ ɨɯɜɚɬɵɜɚɸɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɚɛɨɬ, ɧɚɱɢɧɚɹ ɫɨɡɞɚɧɢɟɦ 

ɤɨɬɥɨɜɚɧɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2030 2031 2032 2033 2034 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 168 168 168 168 168 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4217 4217 4217 4217 4217 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɡɚ ɝɨɞ 

Ɇȼɬ·ɱ 708456 708456 708456 708456 708456 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,00 1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ·ɱ 7084,56 7084,56 7084,56 7084,56 7084,54 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

ʛȼɬ·ɱ 701371 701371 701371 701371 701371 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/Ɇȼɬ·ɱ 1318 1346 1375 1404 1434 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ 924,41 944,05 964,39 984,73 1005,77 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ  ɦɥɧ.ɪɭɛ 154,07 157,34 160,73 164,12 167,63 
 

Ʉɚɤ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ 

ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɝɨɞɨɜɭɸ 

ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɦɨɠɧɨ ɩɪɨɫɥɟɞɢɬɶ ɭɜɟɪɟɧɧɵɣ ɪɨɫɬ ɜɵɪɭɱɤɢ, ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɨɛɴɟɦɟ ɪɟɚɥɢɡɚɰɢɢ. ɑɬɨ ɧɟ ɦɨɠɟɬ ɧɟ ɩɪɢɞɚɬɶ ɭɜɟɪɟɧɧɨɫɬɢ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 
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7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 

ɧɚ 2017-2042 ɝɝ. Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨɫɱɢɬɚɧɵ ɫ ɭɱёɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɰɢɪɨɜɚɧɢɹ ɢɫɯɨɞɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɨɜ 

ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɷɬɚɩ ɠɢɡɧɢ ɩɪɨɟɤɬɚ ɤɨɦɩɚɧɢɢ ɈȺɈ 

«ɊɭɫȽɢɞɪɨ», ɚ ɬɚɤɠɟ ɜɫɟɦ ɞɨɱɟɪɧɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ 

ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 

ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 

ɪɚɫɱёɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɜɥɢɹɸɬ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɬɚɤ ɤɚɤ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɟɤɭɳɢɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 

 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 

 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 

 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 

 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɢ 

ɬ.ɞ.) Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
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Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 514,7 
ɉɪɨɱɢɟ 274,0 552,4 

ɂɬɨɝɢ ɩɨ Ƚɗɋ 529,2 1067,1 
 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3 

Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ, ɝɨɞ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 16 0,09 

Ɉɬ 17 ɞɨ 26 0,14 
ɋɜɵɲɟ 26 0,2 

 

ɍɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ⱦɚɧɧɵɟ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.4 

Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ-ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇȼɬ 22,74 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 , ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 1,59 

ɐɊɎ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 0,46 

ɂɬɨɝɨ  24,79 
 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2030 2031 2032 2033 2034 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ 31,63 31,67 41,98 44,65 54,10 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ 29,88 29,88 40,68 43,18 52,15 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ 88,92 88,92 88,92 88,92 88,92 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ 

2,80 2,80 3,81 4,05 4,89 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ 

24,80 24,80 24,80 24,80 24,80 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ 17,56 19,16 19,16 19,16 19,16 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ 195,60 197,23 219,35 224,76 244,01 
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ɉɨɜɵɲɟɧɢɟ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ 

ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɫɬɨɢɦɨɫɬɶ ɢɦɭɳɟɫɬɜɚ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ (ɡɚɤɭɩɚɟɬɫɹ ɢ ɦɨɧɬɢɪɭɟɬɫɹ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɞɤɥɸɱɚɟɬɫɹ 

ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ) 

 
Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

ɇɟɥɶɡɹ ɧɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɷɬɨ ɨɛɴɹɫɧɹɟɬ ɮɚɤɬ ɡɚɩɭɫɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɡɧɚɱɢɬ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɩɭɫɤɨɜɵɟ ɪɚɛɨɬɵ, ɧɚɫɬɪɨɣɤɢ, ɧɚɥɚɞɤɢ 

ɢ ɩɪɨɱɟɟ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɤɚɪɬɢɧɚ ɩɨɦɟɧɹɟɬɫɹ, ɢ ɛɨɥɶɲɭɸ ɞɨɥɸ ɡɚɬɪɚɬ ɛɭɞɟɬ 

ɡɚɧɢɦɚɬɶ ɚɦɨɪɬɢɡɚɰɢɹ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɤɚɩɢɬɚɥɨёɦɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɤɚɡɵɜɚɸɬ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɚɣɫɤɨɣ Ƚɗɋ. ɇɚɥɨɝɨɨɛɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɫɪɟɞɫɬɜɨɦ 

ɧɚɩɨɥɧɟɧɢɹ ɛɸɞɠɟɬɚ ɤɪɚɹ ɢ ɫɬɪɚɧɵ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ 

  

16%

15%

46%

1%

13%

9%

ʤ̥о̬т̶̛̛̌̚о̦̦̼е отч̛̭ле̛̦́ ˀ̵̭̌од̼ ̦̌ ̭т̵̬̌о̛̦̏̌е
Эк̭плу̌т̶̛̌о̦̦̼е ̌̚т̬̌т̼ ˀе̥о̦т п̬о̛̏̚од̭т̏е̵̦̦̼ ̴ о̦до̏
˄̭лу̛̐ ̬ е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌ ʻ̌ло̐ ̦̌ ̏оду
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Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 2035 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ 296,97 297,89 303,51 305,04 307,28 

ɇȾɋ, ɦɥɧ.ɪɭɛ 15,37 117,99 291,69 177,81 205,83 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ 19,62 19,62 19,62 19,62 19,62 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ 66,06 83,86 89,12 110,98 128,43 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ 398,02 519,37 703,94 613,46 661,16 

 

Ƚɨɫɭɞɚɪɫɬɜɨ ɨɤɚɡɵɜɚɟɬ ɫɟɪɶɟɡɧɨɟ ɧɚɥɨɝɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɜɨɡɪɨɫɥɨ ɫ 

ɪɨɫɬɨɦ ɇȾɋ ɜ 2019 ɝɨɞɭ. ɑɬɨ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɜ ɬɚɛɥɢɰɟ 7.6.  

 

7.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 

 

ɉɪɢɛɵɥɶ, ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɢɰɭ 

ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. 

Ɍɚɛɥɢɰɚ 7.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2030 2031 2032 2033 2034 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɪɞ.ɪɭɛ 1,65 1,68 1,72 1,75 1,79 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɪɞ.ɪɭɛ 0,20 0,20 0,22 0,22 0,24 
EBITA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɪɞ.ɪɭɛ 1,45 1,48 1,50 1,53 1,55 

EBIT (ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɪɞ.ɪɭɛ 1,45 1,49 1,49 1,52 1,53 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɪɞ.ɪɭɛ 0,024 0,025 0,025 0,025 0,025 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɪɞ.ɪɭɛ 1,43 1,46 1,46 1,49 1,50 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20,00 20,00 20,00 20,00 20,00 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɩɪɟɞɫɬɚɜɢɦ ɝɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɫ ɧɚɱɚɥɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɪɢɫ. 7.2). Ʉɚɤ ɜɢɞɧɨ ɩɨɫɥɟ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɟɪɜɨɝɨ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ (2029-2030 ɝ) ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɩɪɨɟɤɬ ɧɚɱɢɧɚɟɬ 

ɫɟɛɹ ɨɤɭɩɚɬɶ. Ⱦɚɥɶɧɟɣɲɢɣ ɜɜɨɞ ɦɨɳɧɨɫɬɟɣ ɥɢɲɶ ɧɚɪɚɳɢɜɚɟɬ ɩɪɢɛɵɥɶ. 
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Ɋɢɫɭɧɨɤ 7.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 

 
Ɉɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɜɹɡɚɧ ɫ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ. Ɂɚɬɟɦ ɩɨɫɥɟ ɜɵɯɨɞɚ Ƚɗɋ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ 

ɪɚɫɬёɬ ɨɛɴёɦ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɱɢɫɬɨɣ 

ɩɪɢɛɵɥɢ.  

 

7.2.1 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 

 

ɇɚ ɪɢɫɭɧɤɟ 7.3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 

ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ 

 
Ɋɢɫɭɧɨɤ 7.3 – Ƚɪɚɮɢɤ Cash-Flow 
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ɋɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 10 ɥɟɬ. Ʉɚɤ ɜɢɞɧɨ ɩɟɪɜɵɟ ɱɚɫɬɶ 

ɝɪɚɮɢɤɚ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɫɬɨɪɨɧɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɨɫɨɛɟɧɧɨɫɬɶɸ Ƚɗɋ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ ɤ ɜɵɫɨɤɢɦ ɭɞɟɥɶɧɵɦ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. Ʉɚɤ ɜɢɞɧɨ ɩɨ ɝɪɚɮɢɤɭ ɱɟɪɟɡ 7 ɥɟɬ ɩɪɨɟɤɬ ɩɨɥɧɨɫɬɶɸ 

ɩɨɤɪɨɟɬ ɡɚɬɪɚɬɵ ɧɚ ɟɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 

 

7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 

Ƚɥɚɜɧɚɹ ɰɟɥɶ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɤɚɡɱɢɤɚ. (ȼɵɞɟɪɠɤɚ ɢɡ ɉɪɢɥɨɠɟɧɢɹ ɤ 

ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ 

«ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 

7.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (NPV); 

2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI); 

3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ (PP) 

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 

ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

a) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 

ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 

Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20/113; 

b) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 

ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 

31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 
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c) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ  

ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

 Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems. 

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ Ɇɚɣɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ, ɱɬɨ  

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɪɨɤɭ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɜ 1 ɤɜ. 2020 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 

7.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬɪɚɠɟɧɚ ɜ ɩɨɤɚɡɚɬɟɥɹɯ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7.8. 

 
Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ Ɇɚɣɫɤɨɣ Ƚɗɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – 
DPB, ɦɟɫ 

305 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. 
ɪɭɛ 

337,062 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ 1,13 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – IRR, 

% 
12,84 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ·ɱ 1,61 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 69596,89 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ $/ɤȼɬ 1070,72 
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7.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ 

ɛɸɞɠɟɬɨɜ ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 

Ɍɚɛɥɢɰɚ 9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2030 2031 2032 2033 2034 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 262,38 331,49 435,04 614,36 502,00 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 66,71 66,06 83,86 89,12 110,98 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ.ɪɭɛ 329,09 397,55 518,90 703,48 612,99 

 

Ʉɚɤ ɜɢɞɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɷɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 

ɜɜɨɞɨɦ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 

 

7.3.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ, ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 

ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 

ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

1) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ (ɪɢɫ. 7.4) 

2) Ɉɛɴёɦɚ ɫɛɵɬɚ (ɪɢɫ. 7.5) 

3) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ (ɪɢɫ 7.6) 
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Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

Ɋɢɫɭɧɨɤ 7.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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Ɋɢɫɭɧɨɤ 7.6 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ɏɨɱɟɬɫɹ ɨɬɦɟɬɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ: 

 ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ 

ɩɪɨɟɤɬɚ. 

 ɍɜɟɥɢɱɟɧɢɟ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɜɥɢɹɟɬ ɫɬɚɜɤɚ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ ɰɟɧɚ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ.  
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɨɛɟɫɩɟɱɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɱɢɫɬɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 

8.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɪɚɛɨɬɧɢɤɨɜ Ɇɚɣɫɤɨɣ Ƚɗɋ 

 

8.1.1 Ɉɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ 

 

 Ʉ ɨɩɚɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ: 

 ɇɚɥɢɱɢɟ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɩɪɢɜɨɞɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ; 

 ɇɚɥɢɱɢɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɢɯɫɹ 

ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ; 

 ɇɚɥɢɱɢɟ ɛɨɥɶɲɢɯ ɨɛɴёɦɨɜ ɦɚɫɥɚ ɜ ɦɚɫɥɨɯɨɡɹɣɫɬɜɟ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɢ; 

 ɇɚɥɢɱɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɤɨɬɨɪɨɝɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɝɚɡ SF଺; 

 ɉɨɜɵɲɟɧɧɵɣ ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ; 

 ɇɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

 Ɋɚɛɨɬɧɢɤɚɦ Ƚɗɋ ɜɵɞɚɸɬɫɹ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢ 

ɫɩɟɰɨɞɟɠɞɚ. Ɋɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɟё ɜ ɪɚɛɨɱɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

 ɉɪɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɨɤ ɫ ɷɥɟɝɚɡɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, 

ɭɤɚɡɵɜɚɸɳɚɹ ɧɚ ɭɬɟɱɤɭ ɝɚɡɚ. 

 ɉɪɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɜɵɜɟɲɢɜɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɥɚɤɚɬɵ. 

 ȼɫɟ ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɦɟɸɳɢɟ ɨɬɤɪɵɬɵɟ 

ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ, ɨɝɪɚɠɞɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ. 
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8.1.2 Ɉɛɹɡɚɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɚ Ɇɚɣɫɤɨɣ Ƚɗɋ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ 

 

Ⱦɨ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɪɚɛɨɱɢɣ ɨɛɹɡɚɧ: 

 ɉɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ; ɩɪɢ ɷɬɨɦ ɞɨɥɠɟɧ 

ɫɨɨɛɳɢɬɶ ɦɟɞɢɰɢɧɫɤɨɣ ɤɨɦɢɫɫɢɢ ɜɫɟ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɫɜɨɟɝɨ ɡɞɨɪɨɜɶɹ; 

 ɉɪɨɣɬɢ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ, ɫɜɹɡɚɧɧɭɸ ɫ ɩɨɜɵɲɟɧɧɨɣ 

ɨɩɚɫɧɨɫɬɶɸ ɢɥɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɩɟɰɢɚɥɶɧɨɟ 

ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 

 ɉɪɢɫɬɭɩɢɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɫɜɢɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɬɨɥɶɤɨ ɩɪɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɡɚɤɥɸɱɟɧɢɢ ɦɟɞɢɰɢɧɫɤɨɣ ɤɨɦɢɫɫɢɢ ɢɥɢ ɩɨɥɨɠɢɬɟɥɶɧɨɦ 

ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚ ɩɪɟɞɦɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɪɚɛɨɬɵ ɩɨ ɫɨɫɬɨɹɧɢɸ ɡɞɨɪɨɜɶɹ; 

 ɉɨɥɭɱɢɬɶ ɢɧɫɬɪɭɤɬɚɠɢ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ: 

 ȼɜɨɞɧɵɣ – ɭ ɪɚɛɨɬɧɢɤɨɜ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɟɞɩɪɢɹɬɢɹ, 

 ɉɟɪɜɢɱɧɵɣ – ɭ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɬɞɟɥɶɧɵɦ 

ɩɪɨɝɪɚɦɦɚɦ ɫ ɮɢɤɫɚɰɢɟɣ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɠɭɪɧɚɥɚɯ ɩɨɞ ɪɨɫɩɢɫɶ, 

ɢɧɫɬɪɭɤɬɢɪɭɸɳɢɯ ɢ ɢɧɫɬɪɭɤɬɢɪɭɟɦɨɝɨ; 

 ɉɨɜɬɨɪɧɵɣ – ɨɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɛɨɬ; 

 ɐɟɥɟɜɨɣ. 

 ɉɨɥɭɱɢɬɶ ɧɚ ɪɭɤɢ ɩɨɞ ɪɨɫɩɢɫɶ ɢɧɫɬɪɭɤɰɢɸ (ɢɧɫɬɪɭɤɰɢɢ) ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ, ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɛɨɬ ɢ 

ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 

 ɉɪɨɣɬɢ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 

ɱɟɪɟɡ ɫɥɭɠɛɭ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɉɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɧɨɪɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ ɢ 

ɜɢɞɚɦ ɩɨɪɭɱɚɟɦɵɯ ɪɚɛɨɬ, ɩɨɥɭɱɢɬɶ ɩɪɢ ɷɬɨɦ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ; 

 ɉɪɨɣɬɢ, ɟɫɥɢ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ, ɞɨ ɧɚɱɚɥɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

ɫɬɚɠɢɪɨɜɤɭ ɢ ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɨ ɫɜɨɟɣ ɩɪɨɮɟɫɫɢɢ ɢɥɢ ɜɢɞɭ ɪɚɛɨɬ; 
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 ɉɪɨɣɬɢ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɢ ɬɪɚɜɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

 ɉɪɨɜɟɪɢɬɶ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɧɚɥɢɱɢɟ, 

ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, 

ɨɝɪɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɫɨɨɛɳɢɬɶ ɫɜɨɟɦɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɨɛ ɢɦɟɸɳɢɯɫɹ ɧɟɞɨɫɬɚɬɤɚɯ; 

Ɋɚɛɨɬɧɢɤ ɧɟ ɦɨɠɟɬ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ, ɟɫɥɢ ɧɟ ɜɵɩɨɥɧɟɧ ɯɨɬɹ ɛɵ ɨɞɢɧ ɢɡ 

ɩɪɟɞɵɞɭɳɢɯ ɩɭɧɤɬɨɜ. 

ɉɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɢɯ ɦɟɫɬ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɩɟɪɚɬɢɜɧɚɹ ɫɥɭɠɛɚ, ɫɥɭɠɛɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɞɪɭɝɢɟ, ɞɨɩɭɳɟɧɧɵɟ 

ɤ ɞɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɥɭɠɛɵ. 

Ɋɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ ɜ ɫɥɭɱɚɟ ɩɪɨɹɜɥɟɧɢɹ 

ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɨɩɚɫɧɨɫɬɢ ɩɨɜɪɟɠɞɟɧɢɹ ɫɜɨɟɝɨ ɡɞɨɪɨɜɶɹ ɢɥɢ ɡɞɨɪɨɜɶɹ 

ɨɤɪɭɠɚɸɳɢɯ ɥɸɞɟɣ ɢɥɢ ɢɯ ɝɢɛɟɥɢ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɭɛɪɚɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɫɞɚɬɶ 

ɩɨɥɭɱɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢ ɢɧɫɬɪɭɦɟɧɬ ɢ ɞɨɥɨɠɢɬɶ ɨɛ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ 

ɫɜɨɟɦɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ. 

ȼɫɟ ɪɚɛɨɬɵ ɧɚ Ɇɚɣɫɤɨɣ Ƚɗɋ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ, 

ɪɚɫɩɨɪɹɠɟɧɢɹɦ. ɋɚɦɨɜɨɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 

8.2 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ, ɨɝɪɚɧɢɱɟɧɢɸ ɟɝɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ «ɉɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ», ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɚ ɬɚɤɠɟ, 

ɨɛɭɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢ ɪɭɤɨɜɨɞɢɬɟɥɟɣ. 
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Ɍɟɪɪɢɬɨɪɢɹ Ɇɚɣɫɤɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɦɚɥɨɧɚɫɟɥɟɧɧɨɣ ɡɨɧɟ, ɩɨɷɬɨɦɭ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 

ɫɬɚɧɰɢɢ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɛɫɥɭɠɢɜɚɬɶ ɤɚɤ ɝɢɞɪɨɭɡɟɥ, ɬɚɤ ɢ ɛɥɢɡɥɟɠɚɳɢɟ 

ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 

ɨɛɴɟɤɬɚ. 

Ɉɛɴɟɤɬɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ Ɇɚɣɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɸɬɫɹ: 

 Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 

 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 

 ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 

 ɉɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ; 

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɲɢɬɵ, 

ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɟ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ 

ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɜɵɥɟɬɨɜ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 

ɪɚɡɦɟɳɚɸɬ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɞɪɟɧɱɟɪɧɵɦɢ ɨɪɨɫɢɬɟɥɹɦɢ. ȼɤɥɸɱɟɧɢɟ 

ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɜɧɭɬɪɟɧɧɢɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. 

Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɚɫɥɨɩɪɢɟɦɧɢɤ ɛɟɡ ɨɬɜɨɞɚ ɦɚɫɥɚ. 

ȼ ɬɭɧɧɟɥɹɯ ɫ ɤɚɛɟɥɹɦɢ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ 220 ɤȼ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɇɚ ɤɚɠɞɵɟ 50 ɦ ɬɭɧɧɟɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧ 1 

ɞɚɬɱɢɤ. ɋɨɨɪɭɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɜɨɞɹɧɭɸ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ. Ɉɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ ɥɢɰɚɦɢ, ɡɚ ɤɨɬɨɪɵɦɢ ɡɚɤɪɟɩɥɟɧɵ ɞɚɧɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɨɛɯɨɞ ɢ ɨɫɦɨɬɪ. 

ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ, ɬɭɧɧɟɥɢ ɫ ɤɚɛɟɥɹɦɢ 0,4-10 ɤȼ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɤɢ, ɞɟɥɹɳɢɟ ɢɯ ɧɚ ɫɟɤɰɢɢ. ɇɚɥɢɱɢɟ ɫɤɜɨɡɧɵɯ ɨɬɜɟɪɫɬɢɣ 

ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 1 ɤɨɪɢɞɨɪɚ (ɬɭɧɧɟɥɹ) ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɨɯɨɞɵ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 
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ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɧɟɫɝɨɪɚɟɦɵɯ ɝɟɪɦɟɬɢɱɧɵɯ ɞɜɟɪɟɣ. ɉɪɨɤɥɚɞɤɢ 

ɤɚɛɟɥɟɣ ɫɤɜɨɡɶ ɫɬɟɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɨ ɡɚɞɟɥɚɧɵ. 

Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɢ 

ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɜɯɨɞɹɳɟɟ ɜ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɦɚɫɬɟɪɫɤɨɣ, ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɫɨɨɪɭɠɟɧɢɢ 

ɝɢɞɪɨɭɡɥɚ. Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɤɚɤ ɢɫɬɨɱɧɢɤ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɧɨɜɟɣɲɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 

ɡɚɳɢɬ ɫ ɨɬɤɚɱɤɨɣ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 

ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. 

Ⱦɥɹ ɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɭɫɬɚɧɨɜɤɭ 

ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɇɚ ɩɨɞɫɬɚɧɰɢɢ ɩɨɫɬɪɨɟɧɧɨɣ ɪɹɞɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɢɦɟɬɶ ɡɚɩɚɫ ɜɨɞɵ ɞɥɹ ɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɬɟɱɟɧɢɢ 30 ɦɢɧɭɬ. Ɍɭɲɟɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɥɶɰɟɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɞɪɟɧɱɟɪɧɵɦɢ 

ɨɪɨɫɢɬɟɥɹɦɢ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ ɜɨɤɪɭɝ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɜɟɪɯɧɢɣ 

ɛɶɟɮ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ 

ɜɨɞɵ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɫɢɫɬɟɦɭ, ɨɧɢ ɡɚɤɨɥɶɰɨɜɚɧɵ ɢ ɪɚɡɞɟɥɟɧɵ ɫɟɤɰɢɨɧɧɵɦɢ 

ɡɚɞɜɢɠɤɚɦɢ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɨɫɬɨɹɧɧɨ ɡɚɩɨɥɧɟɧɵ ɜɨɞɨɣ, ɪɚɫɩɨɥɨɠɟɧɵ ɜ 

ɩɨɦɟɳɟɧɢɹɯ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɦɟɧɟɟ +5℃, ɩɪɨɤɥɚɞɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɤɪɵɬɨ. 

Ɂɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɨɞɧɨɦɭ ɧɚ ɤɚɠɞɵɣ ɨɛɴɟɤɬ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɧɚ ɤɚɠɞɵɣ ɨɛɴɟɤɬ ɛɟɡ ɪɟɡɟɪɜɚ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

 ɉɭɫɤ ɪɚɛɨɱɢɯ ɩɨɠɚɪɧɵɯ ɧɚɫɨɫɨɜ ɩɪɢ ɨɬɤɪɵɬɢɢ ɥɸɛɨɝɨ 

ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɢɦɩɭɥɶɫɭ; 

 ɉɨɫɬɭɩɚɸɳɟɦɭ ɨɬ ɞɚɬɱɢɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɥɸɛɨɝɨ 

ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ; 

 ɉɭɫɤ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ ɢɥɢ ɧɟ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɫɬɟɦɵ; 
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 ɉɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨ 

ɢɦɩɭɥɶɫɭ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɝɨ ɦɚɧɨɦɟɬɪɚ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ; 

 Ɉɫɬɚɧɨɜɤɚ ɧɚɫɨɫɨɜ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɡɚɤɪɵɬɢɹ 

ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ; 

 ɉɭɫɤ ɧɚɫɨɫɨɜ ɩɪɢ ɨɩɪɨɛɨɜɚɧɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨ; 

 ɋɢɝɧɚɥɢɡɢɪɨɜɚɬɶ ɩɟɪɫɨɧɚɥɭ ɨ ɩɭɫɤɚɯ ɪɚɛɨɱɟɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ 

ɧɚɫɨɫɨɜ; 

 Ɉɛ ɨɬɫɭɬɫɬɜɢɢ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɧɚɫɨɫɨɜ. 

Ʉɚɠɞɨɟ ɩɨɦɟɳɟɧɢɟ (ɤɚɛɢɧɟɬɵ ɂɌɊ, Ɋɍɋɇ, ɄɊɍɗ ɢ ɬ.ɩ.) ɧɚ Ɇɚɣɫɤɨɣ Ƚɗɋ 

ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ 

ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. ȼ ɞɚɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɨɬɪɚɠɚɬɶɫɹ: 

ɩɪɚɜɢɥɚ ɉȻ, ɧɨɦɟɪɚ ɇɋɋ, ɞɟɠɭɪɧɨɣ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ. Ɍɚɤɠɟ ɜɫɟ ɩɨɦɟɳɟɧɢɹ 

ɨɫɧɚɳɚɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɜɢɱɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɷɬɨɝɨ 

ɨɛɴɟɦɟ. Ɂɚ ɤɚɠɞɵɦ ɩɨɦɟɳɟɧɢɟɦ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ʉɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ ɪɚɡɪɟɲɚɟɬɫɹ 

ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɤɨɬɨɪɵɯ ɢɡɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 

Ɇɚɣɫɤɨɣ Ƚɗɋ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 

ɩɨɥɨɠɟɧɢɣ: 

 ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɉɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ 

ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ, ɜɧɟɩɥɚɧɨɜɵɣ ɢ ɰɟɥɟɜɨɣ), ɜ ɬɟɦɚɬɢɤɭ 

ɤɨɬɨɪɵɯ ɜɤɥɸɱɚɸɬɫɹ ɜɨɩɪɨɫɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɋɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɚ; 

 Ɂɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 

 ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ ɫ ɭɱɚɫɬɢɟɦ ɩɨɠɚɪɧɵɯ; 
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 ɉɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 

 ɂɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ «ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 

ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ». 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ Ɇɚɣɫɤɭɸ Ƚɗɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ 

ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 

ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɂɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɨɜɨɞɹɬɫɹ ɜ ɰɟɥɹɯ ɭɝɥɭɛɥɟɧɢɹ ɡɧɚɧɢɣ ɩɨ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɚɦɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 

ɩɪɨɝɪɚɦɦɚɦ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ 

ɩɟɪɫɨɧɚɥ ɫɞɚɟɬ ɡɚɱɟɬɵ, ɤɨɬɨɪɵɟ ɨɮɨɪɦɥɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɨɤɭɦɟɧɬɨɦ. 

 ȼ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɚɜɢɥ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɜɥɟɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɛɭɞɭɬ ɫɨɡɞɚɜɚɬɶɫɹ ɩɨɠɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ. 
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8.3 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 

 

8.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

Ɇɚɣɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ ɧɚ ɪɟɤɟ Ɇɚɹ. Ʌɟɜɵɣ 

ɢ ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɩɪɢɬɨɤ ɪɟɤɢ ɍɞɵ. 

 Ɉɛɪɚɡɭɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ Ⱥɸɦɤɚɧ ɢ Ʉɭɧ-Ɇɚɧɶё ɧɚ ɸɠɧɵɯ ɫɤɥɨɧɚɯ 

ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 15300 ɤɦ2. Ⱦɥɢɧɧɚ ɪɟɤɢ 363 ɤɦ. 

 Ⱦɨɜɨɥɶɧɨ ɲɢɪɨɤɚɹ ɝɨɪɧɚɹ, ɬɚёɠɧɚɹ ɪɟɤɚ ɫ ɛɵɫɬɪɵɦ ɬɟɱɟɧɢɟɦ. Ɋɭɫɥɨ 

ɢɡɜɢɥɢɫɬɨɟ, ɞɟɥɢɬɫɹ ɧɚ ɩɪɨɬɨɤɢ. Ⱦɨɥɢɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɫɟɥɟɧɚ. ȼɩɚɞɚɟɬ ɜ 

ɪɟɤɭ ɍɞɭ ɜɨɡɥɟ ɫɟɥɚ ɍɞɫɤɨɟ.  

 ɉɢɬɚɧɢɟ ɪɟɤɢ, ɫɧɟɝɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɚɛɥɸɞɚɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɨɟ ɩɨɥɨɜɨɞɶɟ, ɚ ɬɚɤ-ɠɟ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɢɦ ɫɬɨɤɨɦ ɜ 

ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. Ʌɟɞɨɯɨɞ ɛɵɜɚɟɬ ɧɟ ɤɚɠɞɵɣ ɝɨɞ, ɜ ɬɟɩɥɵɟ ɝɨɞɵ ɩɪɢ 

ɞɥɢɬɟɥɶɧɵɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɥɟɞɨɯɨɞ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɜɫɟɦ. 

ɑɚɳɟ ɥɟɞɹɧɨɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɩɭɬɟɦ ɫɦɟɪɡɚɧɢɹ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɲɢɪɹɸɳɢɯɫɹ 

ɡɚɛɟɪɟɝɨɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɛɟɪɟɝɨɜ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɨɬ −22 °C ɧɚ 

ɸɝɟ ɢ ɞɨ −40 °C ɧɚ ɫɟɜɟɪɟ, ɧɚ ɩɨɛɟɪɟɠɶɟ ɨɬ −18 °C ɞɨ −24 °C. Ⱥɛɫɨɥɸɬɧɵɣ 

ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɠɟ ɧɚ ɸɝɟ ɤɪɚɹ ɞɨɫɬɢɝɚɟɬ −50 °C. Ʌɟɬɨ ɠɚɪɤɨɟ ɢ 

ɜɥɚɠɧɨɟ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɧɚ ɸɝɟ +20 °C, ɧɚ ɫɟɜɟɪɟ ɨɤɨɥɨ +15 °C. 

Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 400—600 ɦɦ ɧɚ ɫɟɜɟɪɟ ɢ ɞɨ 600—800 ɦɦ 

ɧɚ ɪɚɜɧɢɧɚɯ ɢ ɜɨɫɬɨɱɧɵɯ ɫɤɥɨɧɚɯ ɯɪɟɛɬɨɜ. 

Ȼɟɪɟɝɚ ɪɟɤɢ ɫɥɨɠɟɧɵ ɥɟɫɫɨɜɢɞɧɵɦɢ ɫɭɝɥɢɧɤɚɦɢ, ɱɬɨ ɫɥɭɠɢɬ ɩɪɢɪɨɞɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɩɨɫɬɭɩɥɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɟɤɭ. Ɍɚɤ ɤɚɤ ɪɟɤɚ ɫɥɚɛɨ 

ɡɚɫɟɥɟɧɚ, ɷɬɨɬ ɮɚɤɬɨɪ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ.  

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɚɣɫɤɨɣ Ƚɗɋ ɪɟɞɤɚ 

ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɟɥɶɟɮɚ ɤɥɢɦɚɬɚ. ɉɨ ɛɟɪɟɝɚɦ ɪɟɤɢ ɥɟɫ ɩɪɢɫɭɬɫɬɜɭɟɬ. 

Ɉɬɦɟɱɚɸɬɫɹ ɨɛɢɥɢɟ ɟɥɶɧɢɤɚ, ɨɥɶɯɢ. 
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ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɚɣɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 72 ɜɢɞɚ 

ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 33 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 39 ɜɢɞɨɜ ɩɬɢɰ. 

Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ:  

 ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɨɥɟɧɶ ɛɥɚɝɨɪɨɞɧɵɣ, ɨɥɟɧɶ ɩɹɬɧɢɫɬɵɣ, ɤɨɫɭɥɹ, 

ɤɚɛɚɧ, ɥɚɧɶ; 

 ɩɭɲɧɵɟ - ɡɚɹɰ-ɪɭɫɚɤ, ɫɭɪɨɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɟɧɨɬɨɜɢɞɧɚɹ ɫɨɛɚɤɚ, 

ɜɨɥɤ, ɲɚɤɚɥ, ɨɧɞɚɬɪɚ; 

 ɩɬɢɰɵ – ɩɟɪɟɩɟɥ, ɫɟɪɚɹ ɤɭɪɨɩɚɬɤɚ, ɮɚɡɚɧ, ɝɨɪɥɢɰɚ, ɜɹɯɢɪɶ, ɝɭɫɢ 

(ɫɟɪɵɣ ɢ ɛɟɥɨɥɨɛɵɣ), ɭɬɤɢ (ɤɪɹɤɜɚ, ɧɵɪɨɤ ɤɪɚɫɧɨɝɨɥɨɜɵɣ, ɱɢɪɨɤ-ɬɪɟɫɤɭɧɨɤ).  

 Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɜɢɞɚɦ ɨɬɧɨɫɹɬɫɹ: 

Ⱥɦɭɪɫɤɢɣ ɬɢɝɪ, ɦɟɞɜɟɞɶ, ɥɟɫɧɨɣ ɤɨɬ, ɫɨɥɨɧɝɨɣ, ɤɪɚɫɧɵɣ ɜɨɥɤ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ 

ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ 

ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ Ɇɚɣɫɤɨɝɨ 

ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ Ɇɚɣɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 

8.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɇɚɣɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 

 ȼɵɟɦɤɚ ɝɪɭɧɬɚ; 

 Ɉɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 

 ɉɨɞɝɨɬɨɜɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ; 

 Ɋɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 

 ȼɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɨɫɬɪɨɟɤ  

 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
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 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

 ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 

ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 

 ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

 ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

 Ɍɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ; 

 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ; 

 ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ, ɩɭɬёɦ ɨɱɢɫɬɤɢ ɫɜɨɞɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ ɬɟɪɪɢɬɨɪɢɢ; 

 ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 

1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  

2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  

3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ Ɇɚɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ɇɚɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 

4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 

ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 

ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 

ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  

− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  

− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  

− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ;  
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 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 

«ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 

ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 

ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 

ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 

ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

 ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɩɟɪɟɫɟɥɟɧɢɢ ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɵɧɨɫɢɦɵɯ 

ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ ɫɬɨɥɛɵ, 

ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 

ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ 

ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 

ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 

ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 
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- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 

ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 

ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 

ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ ɨɫɧɨɜɧɨɣ 

ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% 

ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 

ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 

ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 

8.3.3 Ɉɬɯɨɞɵ ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2015 8 22 201 01 21 5 ܯ = ே∙௤ଵ଴଴% ∙ ,ߩ ˕   (8.1) 

ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1222774 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3) ܯ = ே∙௤ଵ଴଴% = ଵଶଶଶ଻଻ସ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͷͷͲʹͶ,ͺ ˕  

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2015 4 61 010 01 20 5 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96),  
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ܯ = ே∙௤ଵ଴଴% ∙ ,ߩ ˕  (8.2) 

ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (145 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) ܯ = ே∙௤ଵ଴଴% = ଵସହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ʹ,ͻ ˕  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 55024,8 ɬ 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 

ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 

ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 

ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ 

ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ, ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɟɪɟɩɥɚɜɤɢ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 

2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 

3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 

4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ.  
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9 Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɫɥɨɠɧɵɯ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɝɢɞɪɨɫɬɚɧɰɢɢ 

 

9.1 ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ 

 

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɭɫɬɚɪɟɜɲɢɟ ɦɟɬɨɞɵ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɜ ɞɚɧɧɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɪɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɫ ɞɚɧɧɵɦɢ 

ɝɪɚɮɢɤɨɜ ɤɪɢɜɵɯ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. ȼ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ 

ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɨɜɟɪɨɤ ɫɨɫɬɚɜɥɹɸɬɫɹ ɚɤɬɵ, ɜ ɤɨɬɨɪɵɟ ɡɚɧɨɫɹɬɫɹ ɜɫɟ ɨɫɧɨɜɧɵɟ 

ɩɚɪɚɦɟɬɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɤɪɢɜɵɟ ɫɜɹɡɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. Ⱦɥɹ ɪɚɫɱёɬɚ ɜɨɞɧɨɝɨ 

ɪɟɠɢɦɚ ɫɨɬɪɭɞɧɢɤɢ ɫɧɢɦɚɸɬ ɩɨɤɚɡɚɧɢɹ ɩɨɥɶɡɭɹɫɶ ɩɟɱɚɬɧɵɦɢ ɚɤɬɚɦɢ ɢ 

ɥɢɧɟɣɤɚɦɢ, ɢɧɬɟɪɩɨɥɢɪɭɹ ɡɧɚɱɟɧɢɹ ɜɪɭɱɧɭɸ. Ʉɚɤ ɦɨɠɧɨ ɩɨɧɹɬɶ ɞɚɧɧɵɣ ɦɟɬɨɞ 

ɫɛɨɪɚ ɞɚɧɧɵɯ ɜɧɨɫɢɬ ɫɪɚɡɭ ɞɜɟ ɩɨɝɪɟɲɧɨɫɬɢ: 

ȼɨ-ɩɟɪɜɵɯ, ɫɭɛɴɟɤɬɢɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, ɷɬɨ ɩɨɝɪɟɲɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ 

ɱɟɥɨɜɟɤɨɦ, ɟɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɡɪɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ. 

ȼɨ-ɜɬɨɪɵɯ, ɩɨɝɪɟɲɧɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɥɢɧɟɣɤɨɣ ɢɥɢ ɢɧɵɦ ɞɪɭɝɢɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɜ ɱɚɫɬɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɫ 

ɛɭɦɚɠɧɵɯ ɧɨɫɢɬɟɥɟɣ ɜ ɰɢɮɪɨɜɭɸ ɮɨɪɦɭ, ɞɥɹ ɪɚɫɱёɬɨɜ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 

ɩɪɨɝɪɚɦɦɚɯ.  

 

9.2 Ʉɪɢɜɵɟ ɫɜɹɡɢ ɞɥɹ ɪɚɫɱёɬɚ 

 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜɨɡɶɦёɦ ɡɚɜɢɫɢɦɨɫɬɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɨɬ ɪɚɫɯɨɞɨɜ ɪ. 

ȿɧɢɫɟɣ ɜ ɫɬɜɨɪɟ ɪɩ. ɑɟɪёɦɭɲɤɢ (ɧɢɠɟ ɦɨɫɬɨɜɨɝɨ ɩɟɪɟɯɨɞɚ) ɜ ɭɫɥɨɜɢɹɯ ɩɨɞɩɨɪɚ 

ɨɬ Ɇɚɣɧɤɫɤɨɝɨ Ƚɍ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 9.1 
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Ɋɢɫɭɧɨɤ 9.1 – Ɂɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɨɬ ɪɚɫɯɨɞɨɜ ɪ. ȿɧɢɫɟɣ 

Ʉɚɤ ɜɢɞɧɨ ɤɪɢɜɵɟ ɭɱɚɫɬɤɢ ɪɚɡɥɢɱɧɨɣ ɤɪɢɜɢɡɧɵ, ɢ ɪɚɡɥɢɱɧɨɝɨ ɭɤɥɨɧɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ. 

Ⱦɚɧɧɵɟ ɤɪɢɜɵɟ ɛɵɥɢ ɨɰɢɮɪɨɜɚɧɵ ɢ ɩɟɪɟɧɟɫɟɧɵ ɜ Excel (ɪɢɫ 9.2) 
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Ɋɢɫɭɧɨɤ 9.2 – Ɉɰɢɮɪɨɜɚɧɧɵɟ ɤɪɢɜɵɟ ɋɒȽɗɋ 

ɂɬɚɤ, ɭ ɧɚɫ ɟɫɬɶ ɞɜɚ ɩɭɬɢ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ: 

1) ɋɨɫɬɚɜɢɬɶ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɛɭɞɟɬ 

ɨɩɪɟɞɟɥɹɬɶ ɥɸɛɭɸ ɨɬɦɟɬɤɭ ɩɪɢ ɥɸɛɨɦ ɩɨɞɩɨɪɟ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɩɪɢ 

ɥɸɛɨɦ ɪɚɫɯɨɞɟ ɪɟɤɢ. 

2) ɉɨɫɬɪɨɢɬɶ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ ɤɪɢɜɭɸ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɜɫɟɦ ɝɪɚɮɢɤɚɦ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɹɯ 

Ɍɚɤ ɤɚɤ ɩɟɪɜɵɣ ɩɭɬɶ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ, ɫɤɨɪɟɟ ɨɬɧɨɫɢɬɶɫɹ ɤ 

ɇɨɛɟɥɟɜɫɤɢɦ ɥɚɭɪɟɚɬɚɦ, ɧɟɠɟɥɢ ɤɚɤɨɣ-ɬɨ ɪɟɚɥɶɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɢ ɩɨɥɶɡɵ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ, ɦɵ ɢɞёɦ ɛɨɥɟɟ ɩɪɨɫɬɵɦ ɜɚɪɢɚɧɬɨɦ. 

Ɋɚɫɫɦɨɬɪɢɦ ɦɟɬɨɞ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢ ɦɨɝ ɛɵ ɪɟɲɢɬɶ ɧɚɲɭ ɡɚɞɚɱɭ 
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Ɋɢɫɭɧɨɤ 9.3 – Ʌɢɧɢɢ ɪɟɝɪɟɫɫɢɢ 

ɉɟɪɜɵɣ ɫɩɨɫɨɛ, ɷɬɨ ɩɨɫɬɪɨɟɧɢɟ ɥɢɧɢɣ ɪɟɝɪɟɫɫɢɢ. ɇɨ ɜ ɞɚɧɧɨɦ ɪɟɲɟɧɢɢ 

(ɪɢɫ 9.3.) ɟɫɬɶ ɫɥɭɱɚɢ ɩɨɬɟɪɢ ɞɚɧɧɵɯ ɢ ɧɟɤɨɪɪɟɤɬɧɵɯ ɜɟɥɢɱɢɧ. Ƚɨɜɨɪɹ ɩɪɨɳɟ, ɦɵ 

ɬɟɪɹɟɦ ɱɚɫɬɶ ɪɟɚɥɶɧɵɯ ɞɚɧɧɵɯ. 

 

Ɋɢɫɭɧɨɤ 9.4 – ɂɧɬɟɪɩɨɥɹɰɢɹ 

Ʉɚɤ ɜɢɞɧɨ ɥɢɧɢɢ ɢɧɬɟɪɩɨɥɹɰɢɢ (ɪɢɫ. 9.4) ɭɠɟ ɛɨɥɟɟ ɤɨɪɪɟɤɬɧɵ ɢ ɛɨɥɟɟ 

ɢɧɮɨɪɦɚɬɢɜɧɵ. ɇɨ ɧɚɦ ɧɟɨɛɯɨɞɢɦ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɜɚɪɢɚɧɬ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 

ɩɪɢɦɟɧɢɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ.  
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9.3 ɋɩɥɚɣɧ ɢɧɬɟɪɩɨɥɹɰɢɹ 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɢɬɵɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɤɪɢɜɨɣ, ɚ ɬɚɤɠɟ 

ɧɚ ɧɚɫ ɧɟ ɜɥɢɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɷɤɫɬɪɟɦɭɦɚ. 

ɂɧɬɟɪɩɨɥɹɰɢɨɧɧɵɟ ɫɩɥɚɣɧɵ 3-ɝɨ ɩɨɪɹɞɤɚ – ɷɬɨ ɮɭɧɤɰɢɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ 

ɤɭɫɤɨɜ ɦɧɨɝɨɱɥɟɧɨɜ 3-ɝɨ ɩɨɪɹɞɤɚ. ȼ ɭɡɥɚɯ ɫɨɩɪɹɠɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɮɭɧɤɰɢɢ, ɟɟ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɵɯ.  

Ⱥɩɩɪɨɤɫɢɦɢɪɭɸɳɚɹ ɮɭɧɤɰɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɢɡ ɨɬɞɟɥɶɧɵɯ ɦɧɨɝɨɱɥɟɧɨɜ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɨɞɢɧɚɤɨɜɨ ɧɟɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɚɠɞɵɣ ɧɚ ɫɜɨɟɣ ɱɚɫɬɢ 

ɨɬɪɟɡɤɚ. 

ɉɪɢɦɟɪ ɮɭɧɤɰɢɢ ɤɭɛɢɱɟɫɤɨɝɨ ɫɩɥɚɣɧɚ: ܣሺݔሻ = ܽ𝑖 + 𝑖ܾሺݔ − 𝑖ሻݔ + ܿ𝑖ሺݔ − 𝑖ሻଶݔ + ݀𝑖ሺݔ −  𝑖ሻଷ (9.1)ݔ

 Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ (ܽ𝑖 , 𝑖ܾ , ܿ𝑖, ݀𝑖) ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 

ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬɶ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɨɷɮɮɢɰɢɟɧɬɵ: 

ȼ ɭɡɥɚɯ ɮɭɧɤɰɢɢ, ɬɨ ɟɫɬɶ ɜ ɢɡɜɟɫɬɧɵɯ ɧɚɦ ɬɨɱɤɚɯ ɤɪɢɜɚɹ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶ 

ɢɡɜɟɫɬɧɵɟ ɧɚɦ ɡɧɚɱɟɧɢɹ: ܣሺݔ𝑖ሻ =  𝑖 (9.2)ݕ

𝑖−ଵሻݔሺܣ  =  𝑖−ଵ  (9.3)ݕ

 ɋɩɥɚɣɧ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɩɪɟɪɵɜɟɧ, ɚ ɡɧɚɱɢɬ ɞɚɧɧɵɟ ɜɧɭɬɪɟɧɧɢɯ ɬɨɱɟɤ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɜɧɵɟ ɩɟɪɜɵɟ ɢ ɜɬɨɪɵɟ ɩɪɨɢɡɜɨɞɧɵɟ: ܣ𝑖′ሺݔ𝑖ሻ = ′𝑖+ଵܣ ሺݔ𝑖ሻ (9.4) 

𝑖ሻݔ𝑖′′ሺܣ  = ′′𝑖+ଵܣ ሺݔ𝑖ሻ  (9.5) 

 Ɍɚɤ ɠɟ ɧɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ ɩɪɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ȿɫɬɟɫɬɜɟɧɧɵɟ» ɤɪɚɟɜɵɟ 

ɭɫɥɨɜɢɹ, ɚ ɢɦɟɧɧɨ ɧɚɱɚɥɨ ɫɩɥɚɣɧɚ: ܣଵ′ ሺݔ଴ሻ = Ͳ (9.6) 

′′௠ܣ  ሺݔ௠ሻ = Ͳ (9.7) 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɚɟɦ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, 

ɪɟɲɢɜ ɤɨɬɨɪɭɸ ɦɵ ɩɨɥɭɱɢɦ ɨɞɧɨɡɧɚɱɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ, 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɝɪɚɮɢɤɭ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɩɚɤɟɬɟ Microsoft Excel 

ɞɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɭɹ VBA (Visual Basic for 

Applications), ɷɬɨ ɭɩɪɨɳɟɧɧɚɹ ɜɟɪɫɢɹ Visual Basic, ɜɫɬɪɨɟɧɧɚɹ ɜ ɦɧɨɠɟɫɬɜɨ 

ɩɪɨɞɭɤɬɨɜ ɥɢɧɟɣɤɢ Microsoft Office ɡɚɞɚɟɦ ɬɚɦ ɭɪɚɜɧɟɧɢɹ ɢ ɭɫɥɨɜɢɹ 

ɩɪɢɜɟɞёɧɧɵɟ ɜɵɲɟ. 

 

9.4 ɂɬɨɝ ɪɚɛɨɬɵ 

 

ɇɚɦ ɭɞɚɥɨɫɶ ɩɨɫɬɪɨɢɬɶ ɤɭɛɢɱɟɫɤɢɣ ɫɩɥɚɣɧ ɩɨ ɡɚɞɚɧɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ, 

ɬɟɩɟɪɶ ɜɫɬɚёɬ ɜɨɩɪɨɫ ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɫɨɛɪɚɬɶ ɞɚɧɧɵɟ ɢɦɟɧɧɨ ɫ ɧɭɠɧɨɣ ɧɚɦ 

ɤɪɢɜɨɣ. 

Ⱦɥɹ ɷɬɨ ɩɨɥɶɡɭɟɦɫɹ ɮɭɧɤɰɢɟɣ, ɤɨɬɨɪɭɸ ɦɵ ɡɚɞɚɥɢ ɜ VBA , ɧɚ ɩɪɟɞɵɞɭɳɟɦ 

ɷɬɚɩɟ (ɪɢɫ. 9.5): 

 

Ɋɢɫɭɧɨɤ 9.5 – Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɚɪɝɭɦɟɧɬɵ ɮɭɧɤɰɢɢ 

SInterpolate (XArray, YArray, XValue) 

Ƚɞɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚɩɨɥɧɢɬɶ ɬɪɢ ɹɱɟɣɤɢ 

XArray – ɦɚɫɫɢɜ ɤɨɨɪɞɢɧɚɬ ɏ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɯɨɞɨɜ 
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YArray – ɦɚɫɫɢɜ ɤɨɨɪɞɢɧɚɬ Y ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɤɨɨɪɞɢɧɚɬɵ ɨɬɦɟɬɨɤ 

XValue – ɹɱɟɣɤɚ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɩɚɪɚɦɟɬɪɨɦ X, ɞɥɹ ɧɚɫ ɷɬɨ ɹɱɟɣɤɚ ɜ 

ɤɨɬɨɪɭɸ ɦɵ ɛɭɞɟɦ ɜɜɨɞɢɬɶ ɢɧɬɟɪɟɫɭɸɳɢɣ ɧɚɫ ɪɚɫɯɨɞ 

Ɋɟɡɭɥɶɬɚɬɨɦ ɠɟ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɛɭɞɟɬ ɤɨɨɪɞɢɧɚɬɚ ɨɬɦɟɬɤɢ ɩɪɢ 

ɡɚɞɚɧɧɨɦ ɧɚɦɢ ɪɚɫɯɨɞɟ (ɪɢɫ 9.6). 

 

Ɋɢɫɭɧɨɤ 9.6 – Ɏɪɚɝɦɟɧɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɵ ɦɨɠɟɦ ɦɟɧɹɬɶ ɤɪɢɜɵɟ ɫɜɹɡɢ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɚɫɱёɬɵ 

ɪɟɠɢɦɚ ɞɥɹ ɥɸɛɨɝɨ ɝɢɞɪɨɭɡɥɚ. ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱёɬ ɫɯɨɠɟɫɬɢ 

ɜɫɟɯ ɤɪɢɜɵɯ ɫɜɹɡɢ. ɋ ɮɪɚɝɦɟɧɬɨɦ ɤɨɞɚ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ 

  



139 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ 

ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɫɨɫɬ. Ɂɚɬɟɟɜɚ ȿ.ɘ. – ɋɚɹɧɨɝɨɪɫɤ; 

ɑɟɪёɦɭɲɤɢ: ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ; ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ, 

2012. – 12 ɫɬɪ. 

2. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ 

ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ / ɫɨɫɬ. Ⱥ. ɘ. 

Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ.ɘ. Ɂɚɬɟɟɜɚ, Ȼ. ɂ. ɋɢɥɚɟɜ; ɋɒɎ ɄȽɌɍ. – ɋɚɹɧɨɝɨɪɫɤ, 2005, 

114 ɫɬɪ. 

3. ȼɢɤɢɩɟɞɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɇɚɹ (ɩɪɢɬɨɤ ɍɞɵ) – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://ru.wikipedia.org/wiki/Ɇɚɹ_(ɩɪɢɬɨɤ_ɍɞɵ) 

4. ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɗɋ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» 

«Ɉɛɴɟɞɢɧɟɧɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ» - Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://www.so-ups.ru/?id=odu_east. 

5. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ. 

ɋɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ Ʉɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɍɱɟɛ. 

ɉɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ - 4-ɟ ɢɡɞ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - Ɇ.: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1989. - 608 ɫ. 

6. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ: ȼ 2ɬ./ɉɨɞ ɪɟɞ. ɘ.ɋ. ȼɚɫɢɥɟɜɚ, Ⱦ.ɋ. 

ɓɚɜɟɥɟɜɚ. – Ɍ.2. ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1990. 366ɫ. 

7. ɋɌɈ 172302282.27.140.022-2008: Ɂɞɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. 

ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.10.2008 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 

2008 – 47 ɫ. 

8. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ.ɂ. Ȼɪɵɡɝɚɥɨɜ, Ʌ.Ⱥ. Ƚɨɪɞɨɧ. 

Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɐ ɄȽɌɍ, 2002. 541 ɫ. 

9. ɋɩɪɚɜɨɱɧɢɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ Ɋɨɫɫɢɢ: ɋɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ/ ɉɨɞ ɪɟɞ. 

ȼ.Ⱦ. ɇɨɜɨɠɟɧɢɧ. Ɍɢɩɨɝɪɚɮɢɹ ȺɈ «ɂɧɫɬɢɬɭɬ Ƚɢɞɪɨɩɪɨɟɤɬ», 1998. 467ɫ. 

10. ɋɌɈ 17330282.27.140.016-2008 Ɂɞɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ. Ɉɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 

30.07.2008 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 2008 – 50 ɫ. 

https://ru.wikipedia.org/wiki/Мая_(приток_Уды)
https://www.so-ups.ru/?id=odu_east


140 
 

11. ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ / Ƚɥɚɜɷɧɟɪɝɨɧɚɞɡɨɪ Ɋɨɫɫɢɢ. 7-

ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. — Ɇ.: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1998. — 608 ɫ. 

12. ɋɬɚɧɞɚɪɬ ɨɪɝɚɧɢɡɚɰɢɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ / ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». – Ɇ.: 

ɂɡɞɚɬɟɥɶɫɬɜɨ ɇɐ ɗɇȺɋ, 2004. 

13. Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» / ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». – 

Ɇɨɫɤɜɚ, 2015. 

14. ɋɌɈ 56947007-29.240.124-2012 ɍɤɪɭɩɧɟɧɧɵɟ ɫɬɨɢɦɨɫɬɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɩɨɞɫɬɚɧɰɢɣ ɧɚɩɪɹɞɟɧɢɟɦ 35-750 ɤȼ. – 

ȼɜɟɞ. 09.07.2012 – Ɇɨɫɤɜɚ: ɈȺɈ «ɎɋɄ ȿɗɋ», 2012 – 34ɫ. 

15. ɋɌɈ 56947007-29.240.35.146-2013 ɉɪɚɜɢɥɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ 

ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɞɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɄɊɍɗ. – ȼɜɟɞ. 03.06.2013 – 

Ɇɨɫɤɜɚ: ɈȺɈ «ɎɋɄ ȿɗɋ», 2013 – 21ɫ. 

16. ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 13 ɚɜɝɭɫɬɚ 

2018 ɝ. №937 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɩɪɚɜɢɥ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɨ ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɜ ɧɟɤɨɬɨɪɵɟ ɚɤɬɵ 

ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» / Ɇɨɫɤɜɚ, 2018. 

17. ɋɇɢɉ 2.06.04.82 ɇɚɝɪɭɡɤɢ ɢ ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ȽɌɋ – Ɇ.: ɎȽɍɉ ɐɉɉ, 

2004 

18. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱёɬɚɦ. ɉɨɞ ɪɟɞɚɤɰɢɟɣ ɉ.Ƚ. 

Ʉɢɫɟɥёɜɚ. ɂɡɞ. 4-ɟ, ɩɟɪɟɪɚɛ. ɂ ɞɨɩ. Ɇ., «ɗɧɟɪɝɢɹ», 1972. 312 ɫ. ɋ ɢɥ. 

19. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɤɟ. ɉɨɞ ɪɟɞɚɤɰɢɟɣ ɞ.ɬ.ɧ. ɩɪɨɮɟɫɫɨɪɚ ȼ.Ⱥ. 

Ȼɨɥɶɲɚɤɨɜɚ. Ʉɢɟɜ. «ȼɢɳɚ ɲɤɨɥɚ» 1977. 

20. ɋɇɢɉ II -52-74 ɋɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ. ɑɚɫɬɶ II  ɇɨɪɦɵ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ƚɥɚɜɚ 52 ɋɨɨɪɭɠɟɧɢɹ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɫɢɫɬɟɦ. ɍȾɄ 

626.8.001.2(083.75). Ɇɨɫɤɜɚ ɋɬɪɨɣɢɡɞɚɬ 1975. –26 ɫ. 

21. ɉɪɨɝɪɚɦɦɚ «Ʉɨɦɩɥɟɤɫɧɨɟ ɪɚɡɜɢɬɢɟ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɪɚɣɨɧɚ 

ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ ɧɚ 2027 – 2047 ɝɨɞɵ; 2018; ɫ. 95.83 
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22.  ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ №986 ɨɬ 02.11.2013 №986. «Ɉ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 

23. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ / ɩɨɞ ɪɟɞ. ɉ. Ƚ. Ʉɢɫɟɥɟɜɚ. – 

Ɇ.: ɗɧɟɪɝɢɹ, 1974. – 312 ɫ. 

24. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ Ʌ.ɇ. Ɋɚɫɫɤɚɡɨɜ, 

ȼ.Ƚ. Ɉɪɟɯɨɜ, ɇ.Ⱥ. Ⱥɧɢɫɤɢɧ, ȼ.ȼ Ɇɚɥɚɯɨɜ ɢ ɞɪ. – Ɇ. : Ⱥɋȼ, 2011. - ɑ.1. – 536 ɫ. 

25.  «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 

ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 

ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-

113; 

26. ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 30.01.2016 №92 – «ȿɞɢɧɵɟ 

ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016-2042 ɝɝ» 

27. ɑɚɫɬɶ ɜɬɨɪɚɹ ɧɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 5 ɚɜɝɭɫɬɚ 

2000 ɝ. № 117-ɎɁ // ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 7 

ɚɜɝɭɫɬɚ 2000 ɝ. №32 ɫɬ. 3340. 

28.  «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 

ɫɬɚɞɢɢ ɩɪɟɞ ɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 

ɨɬ 31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-

113. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ⱦɚɧɧɵɟ ɫɭɬɨɱɧɵɯ ɫɪɚɛɨɬɨɤ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.01.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ əɧɜɚɪɹ 20.01.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

11 92 344 60 252 0 344 0,0598 0,00 0,059 367,00 366,64 367 313 53,09 161 
12 92 211 60 119 0 211 0,06 0,00 0,058 366,64 366,47 367 313 53,20 99 
13 92 99 60 7 0 99 0,06 0,00 0,058 366,47 366,46 366 312 53,49 47 
14 92 60 60 -32 0 60 0,06 0,00 0,059 366,46 366,51 366 312 53,66 28 
15 92 60 60 -32 0 60 0,06 0,00 0,059 366,51 366,56 367 312 53,71 28 
16 92 60 60 -32 0 60 0,06 0,00 0,059 366,56 366,60 367 312 53,75 28 
17 92 60 60 -32 0 60 0,06 0,00 0,059 366,60 366,65 367 312 53,80 28 
18 92 60 60 -32 0 60 0,06 0,00 0,059 366,65 366,70 367 312 53,85 28 
19 92 60 60 -32 0 60 0,06 0,00 0,059 366,70 366,75 367 312 53,90 28 
20 92 326 60 234 0 326 0,06 0,00 0,058 366,75 366,41 367 313 52,90 152 
21 92 97 60 5 0 97 0,06 0,00 0,058 366,41 366,40 366 312 53,44 46 
22 92 60 60 -32 0 60 0,06 0,00 0,058 366,40 366,45 366 312 53,60 28 
23 92 60 60 -32 0 60 0,06 0,00 0,059 366,45 366,50 366 312 53,65 28 

24/0 92 60 60 -32 0 60 0,06 0,00 0,059 366,50 366,55 367 312 53,70 28 
1 92 60 60 -32 0 60 0,06 0,00 0,059 366,55 366,60 367 312 53,75 28 
2 92 60 60 -32 0 60 0,06 0,00 0,059 366,60 366,64 367 312 53,79 28 
3 92 60 60 -32 0 60 0,06 0,00 0,059 366,64 366,69 367 312 53,84 28 
4 92 60 60 -32 0 60 0,06 0,00 0,059 366,69 366,74 367 312 53,89 28 
5 92 60 60 -32 0 60 0,06 0,00 0,059 366,74 366,79 367 312 53,94 28 
6 92 60 60 -32 0 60 0,06 0,00 0,059 366,79 366,83 367 312 53,98 28 
7 92 60 60 -32 0 60 0,06 0,00 0,059 366,83 366,88 367 312 54,03 28 
8 92 60 60 -32 0 60 0,06 0,00 0,060 366,88 366,93 367 312 54,08 28 
9 92 60 60 -32 0 60 0,06 0,00 0,060 366,93 366,98 367 312 54,13 28 
10 92 79 60 -13 0 79 0,06 0,00 0,0598 366,98 367,00 367 312 54,09 38 
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Ɋɢɫɭɧɨɤ Ⱥ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.02.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɏɟɜɪɚɥɹ 20.02.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
17 87 253 60 166 0 253 0,0598 0,00 0,059 367,00 366,77 367 313 53,41 119 
18 87 346 60 259 0 346 0,06 0,00 0,058 366,77 366,40 367 313 52,85 161 
19 87 191 60 104 0 191 0,06 0,00 0,058 366,40 366,24 366 313 53,03 89 
20 87 60 60 -27 0 60 0,06 0,00 0,058 366,24 366,28 366 312 53,43 28 
21 87 60 60 -27 0 60 0,06 0,00 0,058 366,28 366,32 366 312 53,47 28 
22 87 60 60 -27 0 60 0,06 0,00 0,058 366,32 366,36 366 312 53,51 28 
23 87 60 60 -27 0 60 0,06 0,00 0,058 366,36 366,40 366 312 53,55 28 

24/0 87 60 60 -27 0 60 0,06 0,00 0,058 366,40 366,44 366 312 53,59 28 
1 87 60 60 -27 0 60 0,06 0,00 0,058 366,44 366,48 366 312 53,63 28 
2 87 60 60 -27 0 60 0,06 0,00 0,059 366,48 366,52 367 312 53,67 28 
3 87 60 60 -27 0 60 0,06 0,00 0,059 366,52 366,56 367 312 53,71 28 
4 87 60 60 -27 0 60 0,06 0,00 0,059 366,56 366,60 367 312 53,75 28 
5 87 60 60 -27 0 60 0,06 0,00 0,059 366,60 366,64 367 312 53,79 28 
6 87 60 60 -27 0 60 0,06 0,00 0,059 366,64 366,68 367 312 53,83 28 
7 87 60 60 -27 0 60 0,06 0,00 0,059 366,68 366,72 367 312 53,87 28 
8 87 87 60 0 0 87 0,06 0,00 0,059 366,72 366,72 367 312 53,79 41 
9 87 78 60 -9 0 78 0,06 0,00 0,059 366,72 366,73 367 312 53,83 37 
10 87 60 60 -27 0 60 0,06 0,00 0,059 366,73 366,77 367 312 53,92 28 
11 87 60 60 -27 0 60 0,06 0,00 0,059 366,77 366,81 367 312 53,96 28 
12 87 60 60 -27 0 60 0,06 0,00 0,059 366,81 366,85 367 312 54,00 28 
13 87 60 60 -27 0 60 0,06 0,00 0,060 366,85 366,89 367 312 54,04 28 
14 87 60 60 -27 0 60 0,06 0,00 0,060 366,89 366,93 367 312 54,08 28 
15 87 60 60 -27 0 60 0,06 0,00 0,060 366,93 366,97 367 312 54,12 28 

16 87 60 60 -27 0 60 0,06 0,00 0,060 366,97 367,00 367 312 54,16 28 
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Ɋɢɫɭɧɨɤ Ⱥ.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.03.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɇɚɪɬɚ 20.03.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
18 77 195 60 118 0 195 0,0598 0,00 0,059 367,00 366,84 367 313 53,62 92 
19 77 196 60 119 0 196 0,06 0,00 0,059 366,84 366,67 367 313 53,45 92 
20 77 197 60 120 0 197 0,06 0,00 0,059 366,67 366,49 367 313 53,27 92 
21 77 60 60 -17 0 60 0,06 0,00 0,059 366,49 366,52 367 312 53,68 28 
22 77 60 60 -17 0 60 0,06 0,00 0,059 366,52 366,54 367 312 53,70 28 
23 77 60 60 -17 0 60 0,06 0,00 0,059 366,54 366,57 367 312 53,73 28 

24/0 77 60 60 -17 0 60 0,06 0,00 0,059 366,57 366,59 367 312 53,75 28 
1 77 60 60 -17 0 60 0,06 0,00 0,059 366,59 366,62 367 312 53,78 28 
2 77 60 60 -17 0 60 0,06 0,00 0,059 366,62 366,64 367 312 53,80 28 
3 77 60 60 -17 0 60 0,06 0,00 0,059 366,64 366,67 367 312 53,83 28 
4 77 60 60 -17 0 60 0,06 0,00 0,059 366,67 366,69 367 312 53,85 28 
5 77 60 60 -17 0 60 0,06 0,00 0,059 366,69 366,71 367 312 53,87 28 
6 77 60 60 -17 0 60 0,06 0,00 0,059 366,71 366,74 367 312 53,90 28 
7 77 60 60 -17 0 60 0,06 0,00 0,059 366,74 366,76 367 312 53,92 28 
8 77 60 60 -17 0 60 0,06 0,00 0,059 366,76 366,79 367 312 53,95 28 
9 77 60 60 -17 0 60 0,06 0,00 0,059 366,79 366,81 367 312 53,97 28 
10 77 60 60 -17 0 60 0,06 0,00 0,059 366,81 366,84 367 312 54,00 29 
11 77 60 60 -17 0 60 0,06 0,00 0,059 366,84 366,86 367 312 54,02 29 
12 77 60 60 -17 0 60 0,06 0,00 0,059 366,86 366,88 367 312 54,04 29 
13 77 60 60 -17 0 60 0,06 0,00 0,060 366,88 366,91 367 312 54,07 29 
14 77 60 60 -17 0 60 0,06 0,00 0,060 366,91 366,93 367 312 54,09 29 
15 77 60 60 -17 0 60 0,06 0,00 0,060 366,93 366,96 367 312 54,12 29 
16 77 60 60 -17 0 60 0,06 0,00 0,060 366,96 366,98 367 312 54,14 29 

17 77 60 60 -17 0 60 0,06 0,00 0,060 366,98 367,00 367 312 54,16 29 
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Ɋɢɫɭɧɨɤ Ⱥ.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.04.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɡɚ Ⱥɩɪɟɥɶ 20.04.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
5 167 167 60 0 0 167 0,0598 0,00 0,060 367,00 367,00 367 313 53,79 79 
6 167 343 60 176 0 343 0,06 0,00 0,059 367,00 366,75 367 313 53,15 161 
7 167 345 60 178 0 345 0,06 0,00 0,059 366,75 366,50 367 313 52,89 161 
8 167 347 60 180 0 347 0,06 0,00 0,058 366,50 366,24 366 313 52,63 161 
9 167 98 60 -69 0 98 0,06 0,00 0,058 366,24 366,34 366 312 53,32 46 
10 167 256 60 89 0 256 0,06 0,00 0,058 366,34 366,21 366 313 52,79 119 
11 167 98 60 -69 0 98 0,06 0,00 0,058 366,21 366,31 366 312 53,29 46 
12 167 93 60 -74 0 93 0,06 0,00 0,058 366,31 366,42 366 312 53,41 44 
13 167 60 60 -107 0 60 0,06 0,00 0,059 366,42 366,57 366 312 53,67 28 
14 167 60 60 -107 0 60 0,06 0,00 0,059 366,57 366,72 367 312 53,82 28 
15 167 61 60 -106 0 61 0,06 0,00 0,059 366,72 366,88 367 312 53,97 29 
16 167 319 60 152 0 319 0,06 0,00 0,059 366,88 366,66 367 313 53,11 149 
17 167 346 60 179 0 346 0,06 0,00 0,058 366,66 366,40 367 313 52,80 161 
18 167 347 60 180 0 347 0,06 0,00 0,058 366,40 366,14 366 313 52,53 161 
19 167 349 60 182 0 349 0,06 0,00 0,057 366,14 365,87 366 313 52,26 161 
20 167 241 60 74 0 241 0,06 0,00 0,057 365,87 365,76 366 313 52,37 111 
21 167 60 60 -108 0 60 0,06 0,00 0,057 365,76 365,92 366 312 53,01 28 
22 167 60 60 -108 0 60 0,06 0,00 0,057 365,92 366,08 366 312 53,17 28 
23 167 60 60 -108 0 60 0,06 0,00 0,058 366,08 366,24 366 312 53,33 28 

24/0 167 60 60 -107 0 60 0,06 0,00 0,058 366,24 366,39 366 312 53,49 28 
1 167 60 60 -107 0 60 0,06 0,00 0,059 366,39 366,55 366 312 53,64 28 
2 167 60 60 -107 0 60 0,06 0,00 0,059 366,55 366,70 367 312 53,80 28 
3 167 60 60 -107 0 60 0,06 0,00 0,059 366,70 366,85 367 312 53,95 28 

4 167 60 60 -107 0 60 0,06 0,00 0,060 366,85 367,00 367 312 54,10 29 
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Ɋɢɫɭɧɨɤ Ⱥ.5 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.05.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɡɚ Ɇɚɣ 20.05.2017 

ɱɚɫɵ Qɩɨɥ Qɧɛ Qɫɩ Qɜɞɯɪ Qxc Q ɝɷɫ V ɧɚɱ dV V ɤɨɧ Z ɧ ɜɛ Z ɤ ɜɛ Z ɫɪ ɜɛ Z ɧɛ ɇ ɝɷɫ N ɝɷɫ 
24/0 1856 1856 60,00 0,00 1498 358,21 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 

1 1856 1856 60,00 0,00 1498 358,21 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
2 1856 1856 60,00 0,00 1498 358,20 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
3 1856 1856 60,00 0,00 1498 358,20 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
4 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
5 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
6 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
7 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
8 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
9 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
10 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
11 1856 1856 60,00 0,00 1498 358,21 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
12 1856 1856 60,00 0,00 1498 358,21 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
13 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
14 1856 1856 60,00 0,00 1498 358,21 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
15 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
16 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
17 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
18 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
19 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
20 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
21 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
22 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 

23 1856 1856 60,00 0,00 1498 358,22 0,0598 0,00 0,0598 367,00 367,00 367,00 315,38 51,07 161 
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Ɋɢɫɭɧɨɤ Ⱥ.6 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.06.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.6 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɡɚ ɂɸɧɶ ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
24/0 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 

1 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
2 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
3 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
4 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
5 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
6 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
7 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
8 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
9 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
10 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
11 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
12 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
13 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
14 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
15 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
16 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
17 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
18 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
19 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
20 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
21 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 
22 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 

23 1610 1610 60,00 0,00 1254 356,29 0,0598 0,00 0,0598 367,00 367,00 367,00 315,10 51,35 161 

  



154 
 

 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.7 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.07.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.7 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɡɚ ɂɸɥɶ 20.07.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
4 259 343 60 84 0 343 0,0598 0,00 0,059 367,00 366,88 367 313 53,21 161 
5 259 344 60 85 0 344 0,06 0,00 0,059 366,88 366,76 367 313 53,09 161 
6 259 345 60 86 0 345 0,06 0,00 0,059 366,76 366,64 367 313 52,97 161 
7 259 346 60 87 0 346 0,06 0,00 0,059 366,64 366,52 367 313 52,84 161 

8 259 347 60 88 0 347 0,06 0,00 0,058 366,52 366,39 366 313 52,72 161 

9 259 347 60 88 0 347 0,06 0,00 0,058 366,39 366,26 366 313 52,59 161 
10 259 348 60 89 0 348 0,06 0,00 0,058 366,26 366,13 366 313 52,45 161 
11 259 349 60 90 0 349 0,06 0,00 0,057 366,13 366,00 366 313 52,32 161 
12 259 350 60 91 0 350 0,06 0,00 0,057 366,00 365,86 366 313 52,18 161 
13 259 351 60 92 0 351 0,06 0,00 0,057 365,86 365,73 366 313 52,05 161 
14 259 352 60 93 0 352 0,06 0,00 0,056 365,73 365,59 366 313 51,91 161 
15 259 353 60 94 0 353 0,06 0,00 0,056 365,59 365,45 366 313 51,77 161 
16 259 354 60 95 0 354 0,06 0,00 0,056 365,45 365,30 365 313 51,62 161 
17 259 355 60 96 0 355 0,06 0,00 0,055 365,30 365,16 365 313 51,47 161 
18 259 356 60 97 0 356 0,06 0,00 0,055 365,16 365,01 365 313 51,32 161 
19 259 357 60 98 0 357 0,05 0,00 0,055 365,01 364,86 365 313 51,17 161 
20 259 200 60 -59 0 200 0,05 0,00 0,055 364,86 364,95 365 313 51,59 91 
21 259 60 60 -200 0 60 0,05 0,00 0,055 364,95 365,25 365 312 52,27 27 
22 259 60 60 -200 0 60 0,06 0,00 0,056 365,25 365,56 365 312 52,58 28 
23 259 60 60 -200 0 60 0,06 0,00 0,057 365,56 365,85 366 312 52,88 28 

24/0 259 60 60 -200 0 60 0,06 0,00 0,058 365,85 366,15 366 312 53,17 28 
1 259 60 60 -199 0 60 0,06 0,00 0,058 366,15 366,44 366 312 53,47 28 
2 259 60 60 -199 0 60 0,06 0,00 0,059 366,44 366,72 367 312 53,75 28 

3 259 60 60 -199 0 60 0,06 0,00 0,0598 366,72 367,00 367 312 54,03 29 
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Ɋɢɫɭɧɨɤ Ⱥ.8 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.08.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.8 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɡɚ Ⱥɜɝɭɫɬ 20.08.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
6 217 279 60 62 0 279 0,0598 0,00 0,060 367,00 366,92 367 313 53,41 131 
7 217 344 60 127 0 344 0,06 0,00 0,059 366,92 366,74 367 313 53,10 161 
8 217 332 60 115 0 332 0,06 0,00 0,059 366,74 366,57 367 313 52,95 155 
9 217 347 60 130 0 347 0,06 0,00 0,058 366,57 366,38 366 313 52,74 161 

10 217 348 60 131 0 348 0,06 0,00 0,058 366,38 366,19 366 313 52,54 161 

11 217 349 60 132 0 349 0,06 0,00 0,057 366,19 366,00 366 313 52,35 161 
12 217 351 60 134 0 351 0,06 0,00 0,057 366,00 365,80 366 313 52,15 161 
13 217 352 60 135 0 352 0,06 0,00 0,056 365,80 365,60 366 313 51,95 161 
14 217 353 60 136 0 353 0,06 0,00 0,056 365,60 365,40 366 313 51,75 161 
15 217 355 60 138 0 355 0,06 0,00 0,055 365,40 365,19 365 313 51,54 161 
16 217 356 60 139 0 356 0,06 0,00 0,055 365,19 364,97 365 313 51,32 161 
17 217 358 60 141 0 358 0,05 0,00 0,054 364,97 364,75 365 313 51,09 161 
18 217 359 60 142 0 359 0,05 0,00 0,054 364,75 364,53 365 313 50,87 161 
19 217 60 60 -157 0 60 0,05 0,00 0,054 364,53 364,78 365 312 51,83 27 
20 217 60 60 -157 0 60 0,05 0,00 0,055 364,78 365,02 365 312 52,07 28 
21 217 60 60 -157 0 60 0,05 0,00 0,056 365,02 365,26 365 312 52,31 28 
22 217 60 60 -157 0 60 0,06 0,00 0,056 365,26 365,50 365 312 52,55 28 
23 217 60 60 -157 0 60 0,06 0,00 0,057 365,50 365,73 366 312 52,79 28 

24/0 217 60 60 -157 0 60 0,06 0,00 0,057 365,73 365,96 366 312 53,02 28 
1 217 60 60 -157 0 60 0,06 0,00 0,058 365,96 366,19 366 312 53,25 28 
2 217 60 60 -157 0 60 0,06 0,00 0,058 366,19 366,42 366 312 53,48 28 
3 217 60 60 -157 0 60 0,06 0,00 0,059 366,42 366,65 367 312 53,71 28 
4 217 60 60 -157 0 60 0,06 0,00 0,059 366,65 366,87 367 312 53,93 28 

5 217 124 60 -93 0 124 0,06 0,00 0,0598 366,87 367,00 367 313 53,87 59 

  



158 
 

 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.9 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.09.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.9 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɡɚ ɋɟɧɬɹɛɪɶ 20.09.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
5 167 195 60 28 0 195 0,0598 0,00 0,060 367,00 366,96 367 313 53,68 92 
6 167 260 60 93 0 260 0,06 0,00 0,059 366,96 366,83 367 313 53,40 122 
7 167 274 60 107 0 274 0,06 0,00 0,059 366,83 366,68 367 313 53,22 128 
8 167 346 60 179 0 346 0,06 0,00 0,058 366,68 366,42 367 313 52,81 161 

9 167 141 60 -26 0 141 0,06 0,00 0,058 366,42 366,46 366 313 53,32 66 

10 167 306 60 139 0 306 0,06 0,00 0,058 366,46 366,26 366 313 52,73 142 
11 167 163 60 -4 0 163 0,06 0,00 0,058 366,26 366,26 366 313 53,06 76 
12 167 235 60 68 0 235 0,06 0,00 0,058 366,26 366,16 366 313 52,79 109 
13 167 60 60 -108 0 60 0,06 0,00 0,058 366,16 366,32 366 312 53,41 28 
14 167 141 60 -26 0 141 0,06 0,00 0,058 366,32 366,36 366 313 53,22 66 
15 167 239 60 72 0 239 0,06 0,00 0,058 366,36 366,25 366 313 52,87 111 
16 167 349 60 182 0 349 0,06 0,00 0,057 366,25 365,99 366 313 52,38 161 
17 167 351 60 184 0 351 0,06 0,00 0,057 365,99 365,72 366 313 52,11 161 
18 167 353 60 186 0 353 0,06 0,00 0,056 365,72 365,44 366 313 51,83 161 
19 167 60 60 -108 0 60 0,06 0,00 0,056 365,44 365,60 366 312 52,69 28 
20 167 60 60 -108 0 60 0,06 0,00 0,057 365,60 365,76 366 312 52,85 28 
21 167 60 60 -108 0 60 0,06 0,00 0,057 365,76 365,92 366 312 53,01 28 
22 167 60 60 -108 0 60 0,06 0,00 0,057 365,92 366,08 366 312 53,17 28 
23 167 60 60 -108 0 60 0,06 0,00 0,058 366,08 366,23 366 312 53,33 28 

24/0 167 60 60 -108 0 60 0,06 0,00 0,058 366,23 366,39 366 312 53,48 28 
1 167 60 60 -108 0 60 0,06 0,00 0,059 366,39 366,54 366 312 53,64 28 
2 167 60 60 -108 0 60 0,06 0,00 0,059 366,54 366,70 367 312 53,79 28 
3 167 60 60 -108 0 60 0,06 0,00 0,059 366,70 366,85 367 312 53,95 28 

4 167 60 60 -108 0 60 0,06 0,00 0,0598 366,85 367,00 367 312 54,10 28 
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Ɋɢɫɭɧɨɤ Ⱥ.10 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.10.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.10 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ Ɉɤɬɹɛɪɹ 20.10.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
6 171 211 60 40 0 211 0,0598 0,00 0,060 367,00 366,95 367 313 53,62 99 
7 171 228 60 57 0 228 0,06 0,00 0,059 366,95 366,87 367 313 53,51 107 
8 171 345 60 174 0 345 0,06 0,00 0,059 366,87 366,62 367 313 53,01 161 
9 171 197 60 26 0 197 0,06 0,00 0,059 366,62 366,58 367 313 53,29 92 

10 171 94 60 -77 0 94 0,06 0,00 0,059 366,58 366,69 367 312 53,68 44 

11 171 132 60 -39 0 132 0,06 0,00 0,059 366,69 366,75 367 313 53,63 62 
12 171 190 60 19 0 190 0,06 0,00 0,059 366,75 366,72 367 313 53,45 89 
13 171 279 60 108 0 279 0,06 0,00 0,059 366,72 366,56 367 313 53,09 130 
14 171 88 60 -83 0 88 0,06 0,00 0,059 366,56 366,68 367 312 53,69 41 
15 171 346 60 175 0 346 0,06 0,00 0,058 366,68 366,43 367 313 52,82 161 
16 171 348 60 177 0 348 0,06 0,00 0,058 366,43 366,17 366 313 52,56 161 
17 171 350 60 179 0 350 0,06 0,00 0,057 366,17 365,91 366 313 52,29 161 
18 171 352 60 181 0 352 0,06 0,00 0,056 365,91 365,64 366 313 52,02 161 
19 171 353 60 182 0 353 0,06 0,00 0,056 365,64 365,37 366 313 51,75 161 
20 171 60 60 -112 0 60 0,06 0,00 0,056 365,37 365,54 365 312 52,63 28 
21 171 60 60 -112 0 60 0,06 0,00 0,057 365,54 365,70 366 312 52,79 28 
22 171 60 60 -112 0 60 0,06 0,00 0,057 365,70 365,87 366 312 52,96 28 
23 171 60 60 -112 0 60 0,06 0,00 0,057 365,87 366,03 366 312 53,12 28 

24/0 171 60 60 -112 0 60 0,06 0,00 0,058 366,03 366,20 366 312 53,29 28 
1 171 60 60 -112 0 60 0,06 0,00 0,058 366,20 366,36 366 312 53,45 28 
2 171 60 60 -112 100 -41 0,06 0,00 0,059 366,36 366,52 366 312 53,61 -19 
3 171 60 60 -112 0 60 0,06 0,00 0,059 366,52 366,68 367 312 53,77 28 
4 171 60 60 -112 0 60 0,06 0,00 0,059 366,68 366,84 367 312 53,93 28 

5 171 60 60 -112 0 60 0,06 0,00 0,0598 366,84 367,00 367 312 54,09 28 
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Ɋɢɫɭɧɨɤ Ⱥ.11 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.11.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.11 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɇɨɹɛɪɹ 20.11.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
7 158 220 60 62 0 220 0,0598 0,00 0,060 367,00 366,92 367 313 53,58 104 
8 158 345 60 187 0 345 0,06 0,00 0,059 366,92 366,65 367 313 53,05 161 
9 158 346 60 188 0 346 0,06 0,00 0,058 366,65 366,38 367 313 52,78 161 
10 158 310 60 152 0 310 0,06 0,00 0,058 366,38 366,16 366 313 52,63 144 
11 158 68 60 -90 0 68 0,06 0,00 0,058 366,16 366,29 366 312 53,37 32 
12 158 60 60 -98 0 60 0,06 0,00 0,058 366,29 366,43 366 312 53,53 28 
13 158 60 60 -98 0 60 0,06 0,00 0,059 366,43 366,57 367 312 53,67 29 
14 158 60 60 -98 0 60 0,06 0,00 0,059 366,57 366,71 367 312 53,81 29 
15 158 131 60 -27 0 131 0,06 0,00 0,059 366,71 366,75 367 313 53,64 62 
16 158 346 60 188 0 346 0,06 0,00 0,058 366,75 366,48 367 313 52,88 161 
17 158 348 60 190 0 348 0,06 0,00 0,058 366,48 366,21 366 313 52,61 161 
18 158 349 60 191 0 349 0,06 0,00 0,057 366,21 365,93 366 313 52,33 161 
19 158 351 60 193 0 351 0,06 0,00 0,056 365,93 365,64 366 313 52,04 161 
20 158 138 60 -20 0 138 0,06 0,00 0,056 365,64 365,67 366 313 52,54 64 
21 158 116 60 -42 0 116 0,06 0,00 0,057 365,67 365,73 366 312 52,66 54 
22 158 60 60 -98 0 60 0,06 0,00 0,057 365,73 365,88 366 312 52,97 28 
23 158 60 60 -98 0 60 0,06 0,00 0,057 365,88 366,02 366 312 53,12 28 

24/0 158 60 60 -98 0 60 0,06 0,00 0,058 366,02 366,16 366 312 53,26 28 
1 158 60 60 -98 0 60 0,06 0,00 0,058 366,16 366,30 366 312 53,40 28 
2 158 60 60 -98 0 60 0,06 0,00 0,058 366,30 366,45 366 312 53,54 28 
3 158 60 60 -98 0 60 0,06 0,00 0,059 366,45 366,59 367 312 53,69 29 
4 158 60 60 -98 0 60 0,06 0,00 0,059 366,59 366,73 367 312 53,83 29 
5 158 60 60 -98 0 60 0,06 0,00 0,059 366,73 366,87 367 312 53,97 29 

6 158 60 60 -98 0 60 0,06 0,00 0,060 366,87 367,00 367 312 54,10 29 
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Ɋɢɫɭɧɨɤ Ⱥ.12 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 20.12.2017 
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Ɍɚɛɥɢɰɚ Ⱥ.12 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ Ⱦɟɤɚɛɪɹ 20.12.2017 ʦ˃˔˞ ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓʤʟ ܳʤʠ ܳʒЭʠ ʜܸʏʦ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 
8 87 169 60 82 0 169 0,0598 0,00 0,060 367,00 366,89 367 313 53,73 80 
9 87 219 60 132 0 219 0,06 0,00 0,059 366,89 366,70 367 313 53,42 103 
10 87 60 60 -27 0 60 0,06 0,00 0,059 366,70 366,74 367 312 53,89 28 
11 87 60 60 -27 0 60 0,06 0,00 0,059 366,74 366,78 367 312 53,93 28 
12 87 60 60 -27 0 60 0,06 0,00 0,059 366,78 366,81 367 312 53,97 28 
13 87 60 60 -27 0 60 0,06 0,00 0,059 366,81 366,85 367 312 54,00 28 
14 87 60 60 -27 0 60 0,06 0,00 0,060 366,85 366,89 367 312 54,04 28 
15 87 60 60 -27 0 60 0,06 0,00 0,060 366,89 366,93 367 312 54,08 28 
16 87 76 60 -11 0 76 0,06 0,00 0,060 366,93 366,95 367 312 54,05 36 
17 87 345 60 258 0 345 0,06 0,00 0,059 366,95 366,58 367 313 53,03 161 
18 87 60 60 -27 0 60 0,06 0,00 0,059 366,58 366,62 367 312 53,77 28 
19 87 138 60 51 0 138 0,06 0,00 0,059 366,62 366,54 367 313 53,47 65 
20 87 60 60 -27 0 60 0,06 0,00 0,059 366,54 366,58 367 312 53,73 28 
21 87 60 60 -27 0 60 0,06 0,00 0,059 366,58 366,62 367 312 53,77 28 
22 87 60 60 -27 0 60 0,06 0,00 0,059 366,62 366,66 367 312 53,81 28 
23 87 60 60 -27 0 60 0,06 0,00 0,059 366,66 366,70 367 312 53,85 28 

24/0 87 60 60 -27 0 60 0,06 0,00 0,059 366,70 366,74 367 312 53,89 28 
1 87 60 60 -27 0 60 0,06 0,00 0,059 366,74 366,77 367 312 53,93 28 
2 87 60 60 -27 0 60 0,06 0,00 0,059 366,77 366,81 367 312 53,96 28 
3 87 60 60 -27 0 60 0,06 0,00 0,059 366,81 366,85 367 312 54,00 28 
4 87 60 60 -27 0 60 0,06 0,00 0,060 366,85 366,89 367 312 54,04 28 
5 87 60 60 -27 0 60 0,06 0,00 0,060 366,89 366,93 367 312 54,08 28 
6 87 60 60 -27 0 60 0,06 0,00 0,060 366,93 366,97 367 312 54,12 28 

7 87 60 60 -27 0 60 0,06 0,00 0,060 366,97 367,00 367 312 54,16 28 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ɏɪɚɝɦɟɧɬ ɤɨɞɚ  

Option Explicit 

Option Base 1 

Option Private Module 

 

Public Const RZero As Double = 2 ^ -30 

Public Const LZero As Double = -RZero 

Public Const ROne As Double = 1 + RZero 

Public Const LOne As Double = 1 - RZero 

Public Const RMOne As Double = -1 + RZero 

Public Const LMOne As Double = -1 - RZero 

' 

Public Const LEps As Double = 2 ^ -20 

Public Const REps As Double = 2 ^ -10 

' 

Public Const Pi As Double = 3.14159265358979 

Public Const LNHalf As Double = -0.693147180559945 

Public WSF As WorksheetFunction 

 

Public Type Spline3 

    Xs() As Double: Hs() As Double: HA As Double: XA As Double 

    Ys() As Double: Y1s() As Double: Y2s() As Double: SCY As Double 

    Bs() As Double: B1s() As Double: B3s() As Double: Cs() As Double 

    N As Long: M As Long 

End Type 'Spline3' 

 

Sub ArrayTypeGet(DataArr, ReturnArr(), ItemCnt As Long, ArrType) 

    Dim D1 As Long, D2 As Long 

    ' 
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    If TypeOf DataArr Is Range Then ReturnArr = DataArr.Value2 Else ReturnArr = 

DataArr 

    On Error Resume Next 

    D1 = UBound(ReturnArr, 1): D2 = UBound(ReturnArr, 2) 

    On Error GoTo 0 

    If D1 Then 

        If D2 = 1 Then 

            ItemCnt = D1: ArrType = 1 ' ɫɬɨɥɛɟɰ(N,1) ' 

        ElseIf D2 = 0 Then 

            ItemCnt = D1: ArrType = 3 ' ɫɬɪɨɤɚ-D1Array(N) ' 

        Else ' D2 > 1 ' 

            If D1 = 1 Then 

                ItemCnt = D2: ArrType = 2 ' ɫɬɪɨɤɚ(1,M) ' 

            Else: ItemCnt = D1 * D2: ArrType = 4 ' ɬɚɛɥɢɰɚ(N,M) ' 

            End If 

        End If 

    Else: ArrType = 0 ' ɫɤɚɥɹɪ ' 

    End If 

End Sub 'ArrayTypeGet' 

 

Sub XYArraysTypeGet(DataXArr, DataYArr, ReturnXArr(), ReturnYArr(), XCnt As 

Long, YCnt As Long, XArrType, YArrType) 

    Dim XD1 As Long, XD2 As Long, YD1 As Long, YD2 As Long 

    ' 

    If TypeOf DataXArr Is Range Then ReturnXArr = DataXArr.Value2 Else 

ReturnXArr = DataXArr 

    If TypeOf DataYArr Is Range Then ReturnYArr = DataYArr.Value2 Else 

ReturnYArr = DataYArr 

    On Error Resume Next 

    XD1 = UBound(ReturnXArr, 1): YD1 = UBound(ReturnYArr, 1) 



170 
 

    XD2 = UBound(ReturnXArr, 2): YD2 = UBound(ReturnYArr, 2) 

    On Error GoTo 0 

    If XD1 Then 

        If XD2 = 1 Then 

            XCnt = XD1: XArrType = 1 ' ɫɬɨɥɛɟɰ(N,1) ' 

        ElseIf XD2 = 0 Then 

            XCnt = XD1: XArrType = 3 ' ɫɬɪɨɤɚ-D1Array(N) ' 

        Else ' XD2 > 1 ' 

            If XD1 = 1 Then 

                XCnt = XD2: XArrType = 2 ' ɫɬɪɨɤɚ(1,M) ' 

            Else: XArrType = 4 ' ɬɚɛɥɢɰɚ(N,M) ' 

            End If 

        End If 

    Else: XArrType = 0 ' ɫɤɚɥɹɪ ' 

    End If 

    If YD1 Then 

        If YD2 = 1 Then 

            YCnt = YD1: YArrType = 1 

        ElseIf YD2 = 0 Then 

            YCnt = YD1: YArrType = 3 

        Else ' YD2 > 1 ' 

            If YD1 = 1 Then 

                YCnt = YD2: YArrType = 2 

            Else: YArrType = 4 

            End If 

        End If 

    Else: YArrType = 0 

    End If 

End Sub 'XYArraysTypeGet' 
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Sub NumArrayGet(DataValue, NumArray() As Double, Cnt As Long, ArrType) 

    Dim Arr(), N As Long, K As Long, VT As Long, Item 

    ' 

    ArrayTypeGet DataValue, Arr, Cnt, ArrType 

    Select Case ArrType 

    Case 1 

        For K = Cnt To 1 Step -1 

            VT = VarType(Arr(K, 1)): If VT > 1 And VT < 8 Then Exit For ' ɟɫɥɢ ɱɢɫɥɨ ' 

        Next 

    Case 2 

        For K = Cnt To 1 Step -1 

            VT = VarType(Arr(1, K)): If VT > 1 And VT < 8 Then Exit For 

        Next 

    Case 3 

        For K = Cnt To 1 Step -1 

            VT = VarType(Arr(K)): If VT > 1 And VT < 8 Then Exit For 

        Next 

    Case Else 

        Err.Raise xlErrValue ' ɬɚɛɥɢɰɚ ' 

    End Select 

    Cnt = K: ReDim NumArray(Cnt): K = 0 

    For Each Item In Arr 

        K = K + 1: If K > Cnt Then Exit For 

        If VarType(Item) > 1 And VarType(Item) < 8 Then NumArray(K) = Item Else 

Err.Raise xlErrNum ' ɨɲɢɛɤɚ - ɟɫɥɢ ɧɟ ɱɢɫɥɨ ' 

    Next 

    If ArrType = 3 Then ArrType = 2 ' ɫɬɪɨɤɚ ' 

End Sub 'NumArrayGet' 
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