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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɄɍɊȺȽɂɇɋɄɈɃ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ……………………………………..……….…ɏɟɦɱɢɤ;  
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ…………………………..………Ɋɟɫɩɭɛɥɢɤɚ Ɍɵɜɚ;  
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ………………………………………..Ƚɗɋ;  
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
a) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ…………………………………………………ͷͲͲ ˏଷ/˔;  
b) ɜɫɟɯ ɬɭɪɛɢɧ……………………………………..…………..………..͸͸ͻ ˏଷ/˔;  
c) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1,0%.......................................ʹ ͻͳʹ ˏଷ/˔;  

       0,1%.......................................3394 ˏଷ/˔; 
ɦɢɧɢɦɚɥɶɧɵɣ……………………………….……….……...…..…ʹͷ͵ ˏଷ/˔;  

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
a) ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ……………………….…………ɝɨɞɢɱɧɵɣ; 
b) ɨɬɦɟɬɤɚ:            ɇɉɍ………………...……………………….......….ͷͻ͹,ͲͲ ˏ; 

Ɏɉɍ………………….….......................………........ͷͻͺ,ͲͲ ˏ; 
ɍɆɈ……..………........……….……....…………....ͷͺͷ,͸͹ ˏ; 

c) ɨɛɴёɦɵ: ɩɨɥɧɵɣ……………………………...………….…...…….ͳʹ,͹ͳ ˍˏଷ;         
ɩɨɥɟɡɧɵɣ…..……..………………..…....……………….ͷ,͹Ͳ ˍˏଷ; 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
a) ɦɚɤɫɢɦɚɥɶɧɵɣ………….….…………..…...………………………….47,00 ˏ; 
b) ɪɚɫɱɟɬɧɵɣ..……………………………………………………….....…ͶͲ,ͳͲ ˏ; 
c) ɦɢɧɢɦɚɥɶɧɵɣ…………………………………………………….....…͵͵,ͶͲ ˏ; 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
a) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ…………………………..………….....…..ͻͷ ʛʑ˕; 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ……………..………….………………..Ͷ͸ ʛʑ˕; 
b) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ……...….……..Ͳ,͵͸͸ ˏˎ˓ˇ. ˍʑ˕ · ˚; 
8. ɉɥɨɬɢɧɵ:  
a) ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
b) ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ; 
c) ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ; 
d) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ; 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ:  
a) ɬɢɩ………………………………………………........…ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ; 
b) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ……………………………….……….…....…ʹ˘ͺ ˏ; 
c) ɨɛɳɚɹ ɞɥɢɧɚ……………...…………………………………………....….͵͸ ˏ; 
d) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ………………….……………………...…......͸ͲͲ,ͲͲ ˏ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ 
a) ɬɢɩ ɡɞɚɧɢɹ…..…………………………………………….....…ɩɪɢɩɥɨɬɢɧɨɟ; 
b) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ………………………………………………..………….....3;  
c) ɝɪɭɧɬ ɜ ɨɫɧɨɜɚɧɢɢ……………………………………..........................ɝɪɚɧɢɬ;  
d) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ………………………...ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ;  
e) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ………………………….………………ɢɡɨɝɧɭɬɚɹ;  
f) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ……………………………...……ͳͺ,͸ ˏ;  
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
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a) ɬɢɩ ɬɭɪɛɢɧɵ……………………………………………..……….ɉɅ50-ȼ-450;  
b) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ……………………………………………...…..ɋȼ-654/50-36;  
c) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ……………………………………..………..50000 ɤȼɬ;  
d) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……………………………………………...ͳ͸͸,͹ ˑ˄/ˏˋː;  
e) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ………………………….......…......ɌȾɐ 63000/220-ɍ1;  
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
a) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ………………………….……ͳ,ͳͳ ˓˖˄./ˍʑ˕;  
b) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: ɪɭɛ./ɤȼɬ…...……………………….....͹ͳ͵,͵Ͷ;  
c) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɇɉȼ…………….…...............…..ʹͳͶ ˏˎː. ˓˖˄.;  

   ɂɉ……….……...…………………………ͳ͵,ͺͷ;  
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ………..………180 ɦɟɫɹɰɟɜ;  
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
ɏɟɦɱɢɤ  — ɪɟɤɚ ɪɚɫɩɨɥɨɠɟɧɚ  ɜ Ɋɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɫɢɫɬɟɦɟ 

ɒɚɩɲɚɥɶɫɤɨɝɨ ɯɪɟɛɬɚ, ɩɪɢɧɚɞɥɟɠɢɬ ɛɚɫɫɟɣɧɭ ȿɧɢɫɟɹ. Ⱦɥɢɧɚ ɪɟɤɢ — 320 ɤɦ, 
ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 27 000 ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɧɚ ɜɨɫɬɨɱɧɨɦ ɫɤɥɨɧɟ 
ɯɪɟɛɬɚ Ʉɨɡɟɪ. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ 

 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ - 26°ɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ + 19°ɋ. 
Ʌɟɬɨɦ ɫɬɨɥɛɢɤ ɬɟɪɦɨɦɟɬɪɚ ɦɨɠɟɬ ɩɨɞɧɢɦɚɬɶɫɹ ɜɵɲɟ + 35°ɋ, ɚ ɡɢɦɨɣ 

ɨɩɭɫɤɚɬɶɫɹ ɧɢɠɟ -40 °ɋ. 
ɍɫɬɨɣɱɢɜɵɟ ɦɨɪɨɡɵ ɧɚɱɢɧɚɸɬɫɹ ɨɤɨɥɨ 5 ɧɨɹɛɪɹ ɢ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜ ɤɨɧɰɟ 

ɦɚɪɬɚ. Ɂɚɦɟɪɡɚɟɬ ɪɟɤɚ ɜ ɧɨɹɛɪɟ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ ɭɫɬɨɣɱɢɜɵɦɢ ɦɨɪɨɡɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɜ 

ɫɪɟɞɧɟɦ 135 ɞɧɟɣ.  
ȼ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɭɫɬɨɣɱɢɜɵɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ 

ɧɨɹɛɪɹ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ  ɫɨɫɬɚɜɥɹɟɬ 1000 - 1500 ɦɦ. 
 
1.1.2 Ƚɢɞɪɨɥɨɝɢɹ 
 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ʉɢɡɢɪ ɜ ɩɟɪɢɨɞ 1932 – 1981 ɝɝ. 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ Ⱥ.1. 
ɇɚ ɪɢɫɭɧɤɚɯ 1.1 – 1.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɢɜɵɟ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 

ɛɶɟɮɨɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
 

 

Ɋɢɫɭɧɨɤ 1.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ȼȻ ɨɬ ɨɛɴёɦɚ 
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https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%B7%D0%B5%D1%80_(%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82)&action=edit&redlink=1
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Ɋɢɫɭɧɨɤ 1.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɇȻ ɨɬ ɪɚɫɯɨɞɚ 

 
1.1.3 Ƚɟɨɥɨɝɢɹ 
 
ȼ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɡɚɥɟɝɚɸɬ ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɝɪɚɧɢɬ.  
Ƚɪɚɧɢɬ — ɝɨɪɧɚɹ ɩɨɪɨɞɚ ɫ ɭɧɢɤɚɥɶɧɵɦɢ ɩɪɢɪɨɞɧɨ-ɮɢɡɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. Ʉ ɟɝɨ ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɨɬɧɨɫɢɬɫɹ ɩɪɨɱɧɨɫɬɶ, ɤɨɬɨɪɚɹ 
ɡɚɳɢɳɚɟɬ ɟɝɨ ɨɬ ɮɢɡɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɨɧ ɧɟ ɩɨɞɜɟɪɠɟɧ ɩɥɟɫɟɧɢ ɢ ɝɪɢɛɤɭ, ɚ ɫɪɨɤ ɫɥɭɠɛɵ ɝɨɪɚɡɞɨ ɜɵɲɟ. 

Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 1.3. 

 

 

Ɋɢɫɭɧɨɤ 1.3 – Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
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1.1.4 ɋɟɣɫɦɨɥɨɝɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2015-ɋ) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ 
ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 5 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 
1.1.5  ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ 
 
ȼ Ɋɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ (ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ) ɨɬɤɪɵɬɨ ɢ ɪɚɡɜɟɞɚɧɨ 

ɦɧɨɠɟɫɬɜɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɦɢɧɟɪɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. ɇɚ ɟɟ ɬɟɪɪɢɬɨɪɢɢ ɜɵɹɜɥɟɧɵ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɤɨɤɫɭɸɳɟɝɨɫɹ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɝɥɹ, ɤɨɛɚɥɶɬɚ, 
ɡɨɥɨɬɚ, ɰɜɟɬɧɵɯ ɢ ɪɟɞɤɢɯ ɦɟɬɚɥɥɨɜ, ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɝɥɢɧɵ, ɩɟɫɤɚ, 
ɝɪɚɜɢɹ, ɮɨɫɮɨɪɢɬɨɜ ɢ ɞɪɭɝɢɯ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. Ɉɞɧɚɤɨ ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɪɟɫɭɪɫɨɜ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɧɟ ɜɟɞɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɞɨɛɵɱɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ.  

 
1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ɋɟɫɩɭɛɥɢɤɢ Ɍɵɜɚ ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɚɹ. 

ɇɚ ɜɨɫɬɨɤɟ ɢɦɟɟɬɫɹ ɩɟɪɟɢɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ, ɧɚ ɡɚɩɚɞɟ  ɟɟ ɞɟɮɢɰɢɬ. ɏɟɦɱɢɧɫɤɢɣ 
ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɪɚɣɨɧɚ. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɡɚɜɨɞɨɜ ɢ ɫɨɯɪɚɧɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɚɧɧɨɝɨ 
ɪɟɝɢɨɧɚ. 

ɇɚ ɮɨɧɟ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɜ ɪɟɝɢɨɧɟ, ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ, ɱɬɨ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢ ɬɟɯɧɢɱɟɫɤɢ ɜɟɪɧɨ ɪɚɛɨɬɚɬɶ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɭɸ 
ɷɧɟɪɝɨɫɢɫɬɟɦɭ. 

ɋɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɞɚɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 1.4 – 1.5 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 
Ɋɢɫɭɧɨɤ 1.4 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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Ɋɢɫɭɧɨɤ 1.5 – Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
1.3 Ⱥɧɚɥɨɝ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 
ȼ ɤɚɱɟɫɬɜɟ «Ƚɗɋ – ɚɧɚɥɨɝɚ» ɞɥɹ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɜɵɛɪɚɧɚ Ȼɪɚɬɫɤɚɹ Ƚɗɋ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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2 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ȽɌɋ 
 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ) ɧɚɡɧɚɱɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[37]. 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ȽɌɋ 
Ʉɪɢɬɟɪɢɢ Ʉɥɚɫɫ 

Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ (ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ) H = Ͷͷ ˏ III  
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ) H = Ͷͷ ˏ III  

Ƚɗɋ ɦɨɳɧɨɫɬɶɸ ɨɬ 10 ɞɨ 300Ɇȼɬ; ˖ܰ˔˕ = ͻͷ ʛʑ˕ III  
ɑɢɫɥɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 

ɚɜɚɪɢɢ (ɞɨ 2000 ɱɟɥ.). 
III  

 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɧɚɡɧɚɱɚɟɬɫɹ ɩɨ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, III  ɤɥɚɫɫ ȽɌɋ.  
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɸɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɨɜ ɩɨ 

[39] ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. 
 
2.2 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

 
2.2.1 ɉɨɫɬɪɨɟɧɢɟ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ɛɵɥɢ 

ɜɵɱɢɫɥɟɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ܳ˔˓.ˆˑˇ, ɫɪɟɞɧɟɦɟɠɟɧɧɵɣ ܳ˔˓.ˏˈˉˈːːыˌ ɢ 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɣ ܳ˔˓.˒ˑˎˑ˅ˑˇːыˌ ɪɚɫɯɨɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɢɡ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.1. 

ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɯɨɞɵ ɪɚɧɠɢɪɭɸɬ ɢ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨ ɭɛɵɜɚɧɢɸ. Ⱦɥɹ 
ɤɚɠɞɨɝɨ ɪɹɞɚ ɞɚɧɧɵɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ 2.1. 

 ʟ = ݉/ሺ݊ + ͳሻ ∙ ͳͲͲ%. (2.1)  
 
ɝɞɟ ʟ – ɪɚɫɱɟɬɧɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ, %; ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ; ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱥ.2. ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 

ɩɨɫɬɪɨɟɧɵ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɢɫɭɧɨɤ 2.1.  
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2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 
2.2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 
 
ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 

ɪɚɫɱɟɬɨɜ, ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɵ – ɷɬɨ 1971ɝ. 
ɢ 1922ɝ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɩɨɫɬɪɨɟɧɵ ɢɯ 
ɝɢɞɪɨɝɪɚɮɵ ɪɢɫɭɧɨɤ 2.2. ɑɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.2 ɢ 2.3. 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 
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Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɪɚɮɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ  
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ࡽ˔˓.ˆˑˇ ܳଽ଴% 36 52 42 202 1324 1164 494 634 410 180 234 82 405 

 
Ɍɚɛɥɢɰɚ 2.3 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɪɚɮɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ࡽ˔˓.ˆˑˇ ܳହ଴% 50 52 42 401 1529 1267 634 684 417 379 234 89 481 

 
2.2.3 Ɍɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
ߚ  = ௏˒ ˑˎௐˏːˑˆˑˎˈ˕ːˋˌ = ହ,଻଴∙ଵ଴9ହ଴଴∙ଷଵହଷ଺଴଴଴ = Ͳ,ͳͻ.  (2.2)  

 
ɝɞɟ     ߚ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ,ɨ.ɟ; ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ˏܹːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɪɟɤɢ. 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬɭ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɏɟɦɱɢɧɫɤɚɹ 

Ƚɗɋ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ 

 
2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
Ɉɩɢɪɚɹɫɶ ɧɚ ɪɚɫɱɟɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɬɚɛɥɢɰɵ. Ⱥ.3, ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɱɢɫɥɢɬɶ ɢɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ 2.3: 
 ˋܰˊ˄ = ∑ሺ ˄ܰы˕ − ʑܰʤʙሻ = ͳͷͶ ʛʑ˕.                                                          (2.3) 

  
 Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬ ɩɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ, ɧɚ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬ 

ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɑɢɫɥɨɜɵɟ ɞɚɧɧɵɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.4 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
Ɇɟɫɹɰ Pɫɪ, Ɇȼɬ Nɫɭɳ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ NȼɏɄ, Ɇȼɬ Nɝɚɪ, Ɇȼɬ 

I 230,5 30 17 18 46 

II  224,6 30 18 18 40 

III  214,2 28 20 18  

IV 202,2 25 26 18  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 
Ɇɟɫɹɰ Pɫɪ, Ɇȼɬ Nɫɭɳ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ NȼɏɄ, Ɇȼɬ  

V 191,8 23 48 37  

VI  185,7 20 107 37  

VII 185,6 20 68 37  

VIII 191,4 20 55 37  

IX 201,8 23 42 37  

X 213,8 25 22 18  

XI  224,2 28 21 18 40 

XII 230,4 30 19 18 46 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɹɬ ɫɪɚɛɨɬɤɭ – 

ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
 
2.3.2 ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
Ⱦɚɧɧɵɣ ɜɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɧɚɣɞɟɧɧɨɣ ɢɡ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. 
Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɹɸɬ ɜ ɧɟɫɤɨɥɶɤɨ ɢɬɟɪɚɰɢɣ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɞɜɭɯ ɭɫɥɨɜɢɣ: 
 ܸː ˃˚ = ܸ̱ ˑː. (2.4)  
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ɝɞɟ    ܸ ː˃˚ – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ; ܸ̱ ˑː – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɟɫɹɰ ɨɤɨɧɱɚɧɢɹ ɧɚɩɨɥɧɟɧɢɹ. 
 
 ܼː˃˚ʑʐ = ܼˍˑːʑʐ. (2.5)  

 
ɝɞɟ     ܼː˃˚ʑʐ – ɨɬɦɟɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ; ܼˍˑːʑʐ – ɨɬɦɟɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɟɫɹɰ ɨɤɨɧɱɚɧɢɹ ɧɚɩɨɥɧɟɧɢɹ. 

  
ɉɪɢ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɱɪɟɡɦɟɪɧɚɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ   

ɬɚɛɥɢɰɟ Ⱥ.4. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɧɹɬɶ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ  ɜ ɬɚɛɥɢɰɟ Ⱥ.5. 

ɂɫɯɨɞɹ ɢɡ  ɬɚɛɥɢɰɟ Ⱥ.5, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ 
ɦɨɳɧɨɫɬɢ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 ˆܰ˃˓ˇˈˍ = ˆܰ˃˓яː˅ = Ͷ͸ ʛʑ˕. (2.6) 
 ˆܰ˃˓ːˑя = ˆܰ˃˓˗ˈ˅ = ͶͲ ʛʑ˕. (2.7) 
 

2.3.3 ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ 
ɧɚɝɪɭɡɨɤ 
 

ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ 
ɦɨɳɧɨɫɬɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɹɬ ɜɩɢɫɵɜɚɧɢɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɦɨɳɧɨɫɬɟɣ 
ɋɚɹɧɨ–ɒɭɲɟɧɫɤɨɣ (ɫɭɳɟɫɬɜɭɸɳɟɣ) Ƚɗɋ, ɚ ɬɚɤɠɟ ɏɟɦɱɢɧɫɤɨɣ 
(ɩɪɨɟɤɬɢɪɭɟɦɨɣ) Ƚɗɋ ɧɚ ɂɄɇ. ȼɩɢɫɵɜɚɧɢɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɩɪɨɢɡɜɨɞɹɬ ɜ 
ɩɢɤɨɜɭɸ ɢ ɛɚɡɨɜɭɸ ɱɚɫɬɶ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɂɡ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ. 
 ʐܰ˃ˊ˃ = ଼,ଽ∙ொ˔˃ː.˒ˑ˒˖˔ˍ.∙ு.ଵ଴଴଴  .                                                                               (2.8) 

  Эʐ˃ˊ˃ = ேʐ˃ˊ˃∙ଶସଵ଴଴଴  .                                                                                          (2.9) 

 Эʞˋˍ = Эʒ˃˓. − Эʐ˃ˊ˃ .                                                                               (2.10) 
 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɂɄɇ ɩɪɨɜɨɞɹɬ ɥɢɧɢɸ Эʞˋˍ, ɢ 
ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ ʞܰˋˍ. 

ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ (ɹɧɜɚɪɶ) ɢ ɥɟɬɧɟɝɨ (ɢɸɧɶ) ɩɟɪɢɨɞɨɜ ɪɚɡɦɟɳɟɧɵ ɜ    
ɪɢɫɭɧɨɤ. Ⱥ.1 ɢ ɪɢɫɭɧɨɤ. Ⱥ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

2.3.4 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 
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Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ, ɢɡ 
ɤɨɬɨɪɨɝɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɵɹɫɧɹɸɬ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ. 

 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ. (2.11) 
 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɨɢɬ ɢɡ ɚɜɚɪɢɣɧɨɣ, ɪɟɦɨɧɬɧɨɣ, ɚ 
ɬɚɤɠɟ ɧɚɝɪɭɡɨɱɧɨɣ ɦɨɳɧɨɫɬɟɣ. 

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ). 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢɧɢɦɚɸɬ ɤɚɤ 3% ɨɬ ɡɢɦɧɟɝɨ 

ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ, ɚ ɚɜɚɪɢɣɧɵɣ – 10%.  
 ʟː˃ˆ˓Эʠ = ʟ௠௔௫Эʠ ∙ Ͳ,Ͳ͵ = ͵ͲͲ ∙ Ͳ,Ͳ͵ = ͻʛʑ˕. (2.12) 

 ʟ˃˅˃˓Эʠ = ʟ௠௔௫Эʠ ∙ Ͳ,ͳ = ͵ͲͲ ∙ Ͳ,ͳ = ͵Ͳʛʑ˕.  (2.13) 
 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɦɨɳɧɨɫɬɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɜɟɧ: 

 ʟː˃ˆ˓˒˓ˑˈˍ˕.ʒЭʠ = ͹ ʛʑ˕. (2.14) 
 ʟː˃ˆ˓˔˖˜.ʒЭʠ = ʹ ʛʑ˕. (2.15) 
 

ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ Ɍɗɋ ɢ ɩɪɢ 
ɪɚɫɱɟɬɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, ɨɧ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ Ɍɗɋ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ே˓˃˄˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔я˙ = ଼଺଼ = ͳͶ,͹ʛʑ˕ ˏˈ˔ˆˑˇ. (2.16) 

ܨ˓  ˈˏ˔˖˜.ʡЭʠ = ே˓˃˄˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔я˙ = ଷ଴଺ = ʹ͵ʛʑ˕ ˏˈ˔ˆˑˇ. (2.17) 

 
Ɋɟɦɨɧɬ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨɫɥɟ ɩɟɪɢɨɞɚ ɩɨɥɨɜɨɞɶɹ, ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɫɪɚɛɨɬɤɢ. Ɋɟɦɨɧɬ Ɍɗɋ – ɜ ɦɟɫɹɰɚ ɩɪɨɜɚɥɚ ɧɚɝɪɭɡɤɢ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 6 ɢ 7 
ɦɟɫɹɰ. 

ɉɨɫɥɟ ɩɨɞɫɱɟɬɚ ɪɟɡɟɪɜɨɜ ɩɟɪɟɯɨɞɹɬ ɤ ɩɨɫɬɪɨɟɧɢɸ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. 
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2.3.5 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ, ɩɪɢɜɟɞɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.4, ɧɟɨɛɯɨɞɢɦ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. ȿɝɨ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 
ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ  ɬɚɛɥɢɰɟ Ⱥ.6. 
 

 
Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ: 
 ˖ܰ˔˕.˒˓ˑˈˍ.ʒЭʠ = ͺͺ + ͹ = ͻͷʛʑ˕.  
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2.4 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ. Ɋɚɫɱɟɬ 
ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ: 

1. Ɋɚɫɱɟɬ ɩɨ ɨɬɦɟɬɤɚɦ ɬɚɛɥɢɰɚ Ⱥ.7; 
2. Ɋɚɫɱɟɬ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɦɨɳɧɨɫɬɹɦ  ɬɚɛɥɢɰɚ Ⱥ.8; 

ɂɡ ɞɜɭɯ ɪɟɠɢɦɨɜ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɩɪɢɧɢɦɚɸɬ ɫ ɛɨɥɶɲɢɦ 
ɡɧɚɱɟɧɢɟɦ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɞɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɩɨ ɨɬɦɟɬɤɚɦ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
 Э̅ˆˑˇˑ˕ˏ = ∑ Э = Ͳ,͵͸ͳ ˏˎ˓ˇ ˍʑ˕ ∙ ˚. (2.17) 

 Э̅ˆˑˇˏˑ˜ː = ∑ Э = Ͳ,͵͸͸ ˏˎ˓ˇ ˍʑ˕ ∙ ˚. (2.18) 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɪɟɠɢɦɟ 

ɪɚɛɨɬɵ ɩɨ ɨɬɦɟɬɤɚɦ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1  ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 
3.1.1 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ –  ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ. ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ, ɢɡɨɛɪɚɠɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 3.1, ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪɵ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɧɟɨɛɯɨɞɢɦɚ ɬɚɛɥɢɰɚ 
3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ Ƚɗɋ 

QɇȻ,ɦ3/ɫ Zɧɛ(ɥɟɬɨ)ɦ Hɧɩɭ,ɦ Hɭɦɨ,ɦ Hɪɚɫɱ,ɦ H,ɦ Q,ɦ3/ɫ H,ɦ Q,ɦ3/ɫ 

0 550,0 550,0 45,6 35,2 42,1 46,0 217,4 31,0 

40 550,3 550,3 45,3 34,8 41,8 45,0 222,2 32,0 

80 550,6 550,6 45,0 34,5 41,5 44,0 227,3 33,0 

120 551,0 551,0 44,6 34,2 41,2 43,0 232,6 34,0 

160 551,3 551,3 44,3 33,9 40,9 42,0 238,1 35,0 

200 551,6 551,6 44,0 33,6 40,5 41,0 243,9 36,0 

240 551,9 551,9 43,7 33,3 40,2 40,0 250,0 37,0 

280 552,2 552,2 43,4 33,0 39,9 39,0 256,4 38,0 

320 552,5 552,5 43,1 32,7 39,6 38,0 263,2 39,0 

360 552,8 552,8 42,8 32,4 39,3 37,0 270,3 40,0 

400 553,1 553,1 42,5 32,1 39,0 37,0 270,3 41,0 

440 553,4 553,4 42,2 31,8 38,7 37,0 270,3 42,0 

480 553,7 553,7 41,9 31,5 38,4 37,0 270,3 43,0 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
– ʜ௠௔௫ = Ͷͷ,͵ ˏ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ Ƚɗɋ; 
– ʜ˓ = ͶͲ,ͳ ˏ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ Ƚɗɋ; 
– H୫i୬ = ͵͵,Ͷ ˏ. 
 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɩɨɞɛɨɪɟ ɞɥɹ 
ɤɚɠɞɨɝɨ ɬɢɩɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɭɪɛɢɧɵ ɬɚɤɢɯ ɜɚɪɢɚɧɬɨɜ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ሺܦଵሻ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ሺ݊˔ˋː˘ሻ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ 
ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɞɚɜɥɟɧɢɸ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ , ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɨɣ ɢ 
ɤɨɥɢɱɟɫɬɜɨɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ.  
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ ɨɫɧɨɜɵɜɚɹɫɶ 
ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɨɜ. Ɇɨɞɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɩɨɞɯɨɞɹɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
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Ɍɚɛɥɢɰɚ 3.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪɵ ɉɅ50-ȼ ɉɅȾ50-ȼ60 ɊɈ45-ȼ ܪ˒˓ˈˇ, ′˕˒௠௔௫ 0,50 0,50 0,60 ୍݊ ˑܪ/௠௜௡ܪ 45 50 50 ˏ , ˑ˄/ˏ 116 113 82 ୍ܳ ˑ˒˕, ′ˑ˒˕ 0,916 0,91 0,921 ୍ܳ ୫ୟ୶ ˏߟ 1,43 1,7 1,52 ˔/ˎ , ˎ/˔ 1,5 1,65 1,43 𝜎ሺ୍ܳ ୫ୟ୶′ ሻ 0,55 0,60 0,13 ୍ܦ ௠, ,ˇˑˏܪ 0,460 0,350 0,460 ˏ ,ˇˑˏݐ 4 5 12 ˏ ℃ 8 8 8 𝑣ˏ · ͳͲ଺ , ˏଶ/˔ 0,99 1,11 1,38 𝑣ː · ͳͲ଺ , ˏଶ/˔ 1,38 1,38 1,38 

 
Ⱦɚɥɟɟ, ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ܦଵ (ɬɚɛɥ. 3.3), 

ɩɪɨɢɡɜɨɞɹɬ ɜɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɢɯ ɤɨɥɟɫ (ܦଵ, ˏˏ) 
1000 1250 1400 1600 1800 1900 2000 2120 2240 
2360 2500 2650 2800 3000 3150 3350 3550 3750 
4000 4250 4500 4750 5000 5300 5600 6000 6300 
6700 7100 7500 8000 8500 9000 9500 10000 10600 

 
ɉɪɨɢɡɜɨɞɢɥɢɫɶ ɪɚɫɱёɬɵ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
– ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 

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

 
ɝɞɟ     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; 
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Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νː – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. ȼ  
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɸɬ νː = ͳ,͵ · ͳͲ଺ ˏଶ/˔; νˏˑˇ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 
ȼɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.4, ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɦɨɞɟɥɢ (ݐˏˑˇ). 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ࢚, ℃ 0 5 10 15 20 25 30 35 𝒗 · ૚૙𝟔, ˏ૛/˔ 1,79 1,51 1,30 1,14 1,01 0,90 0,81 0,74 
 

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

ɝɞɟ     Q୍˓′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɸɬ ηˆ = Ͳ,ͻ͹; 
– Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
 Zɚɝɪ = NɭɫɬNɚɝɪ

. (3.3)  

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

ɇɟɨɛɯɨɞɢɦɨ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ 
ɱɢɫɥɚ (ܼ˃ˆ˓′ ), ɚ ɬɚɤɠɟ ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (N˃ˆ˓′ ). ɋ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 3.4: 

 N˃ˆ˓′ = N˖˔˕Z˃ˆ˓′ . (3.4)  

 
– ɉɨɩɪɚɜɤɚ ɄɉȾ 
 ∆ଵ= η˕ηɦ

, (3.5)  

 
ɝɞɟ     η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 
 



25 
 

݊′ = ௡I p′ √∆భ·ୌ˓Dభ . (3.6)  

 
ɝɞɟ     ୍݊ ୮′  - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ;  ∆ଵ – ɩɨɩɪɚɜɤɚ ɧɚ ɄɉȾ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. 

– ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 ୍݊ ௠௔௫′ = ௡˔ˋː˘′ Dభ√∆భ·ୌ೘𝑖೙. (3.7)   

 ୍݊ ˓˃˔˚′ = ௡˔ˋː˘′ Dభ√∆భ·ୌ˓˃˔˚. (3.8)  

 ୍݊ ௠௜௫′ = ௡˔ˋː˘′ Dభ√∆భ·ୌ೘ೌೣ. (3.9)  

 
– ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
 ܳ′˓ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌభ˓,ఱ·ηˆ. (3.10)  

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

– ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
 ܳ௠௔௫′ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌ೘ೌೣభ,ఱ ·ηˆ. (3.11)  

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

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɣ 3.10 ɢ 3.11, ɨɩɪɟɞɟɥɟɧɚ ɩɨɞɛɨɪɨɦ ɩɨɥɨɠɟɧɢɹ 
ɬɨɱɟɤ ɧɚ ɥɢɧɢɹɯ ୍݊ ˓˃˔˚′  ɢ ୍݊ ௠௜௡′  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɞɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɹɬ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɜɟɧɫɬɜɚ ɦɟɠɞɭ ɥɟɜɨɣ ɢ 
ɩɪɚɜɨɣ ɱɚɫɬɶɸ ɭɪɚɜɧɟɧɢɣ. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 3.1-3.11 ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɉɅ50-ȼ, ɉɅȾ30-ȼ60, ɊɈ45-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ[Ȼ, ɬɚɛɥ.Ȼ.1]. 
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Ɍɭɪɛɢɧɵ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 
– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
– Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
– ɉɪɢɟɦɥɟɦɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.12: 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ + Hௌ. (3.12)  

 
ɝɞɟ ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hௌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɤɚɜɢɬɚɰɢɢ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɤɪɢɜɨɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ 
ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ, 
ɨɛɵɱɧɨ ɹɜɥɹɸɬɫɹ ɬɪɢ ɪɟɠɢɦɚ: 

– Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 

– Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ; 

– Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎H − ∆H௦ + ∆ܼ˘.˒ˎ. (3.13)  

 ∆H௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
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. 

Ɋɚɫɯɨɞ ɜ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ, ɩɨɥɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ɩɨɞɨɛɢɹ, 
ɩɨɞɫɬɚɜɥɹɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 

 ܳ = ܳ′୍ ∙ ܼ௔ ∙ ଵଶܦ ∙ √∆ଵ ∙ ʜ.  (3.14)  
 
ɝɞɟ ܳ′୍ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܼ௔ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɹɬɨ ܼ௔ = ͳ: 
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 .ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɩɨɪ – ܪ
 
ɉɨ ɩɨɥɢɧɨɦɭ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɩɨɥɭɱɚɸɬ ɨɬɦɟɬɤɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

.ܼʜʐ = ݂ሺܳሻ. 
ȼɫɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܪ௦ 

 ɉɅ50-ȼ ɉɅȾ50-ȼ60  ɊɈ45-ȼ 𝑫૚, ɦ 3,55 4,5 4 4,5 ࡽሺʜࢇ࢓𝒙ሻ′ , 
ɦ3/ɫ 

′ሻ˚˔˃˓ࡴሺࡽ 1.01 1.27 0.96 1.23 , 
ɦ3/ɫ 

′ሻ࢔𝒊࢓ࡴሺࡽ 1.2 1.58 1.16 1.24 , 
ɦ3/ɫ 

 ,𝒙ሻࢇ࢓ሺʜࡽ 1.11 1.5 1.11 1.18
ɦ3/ɫ 

 ,ሺʜ˓˃˔˚ሻࡽ 552,50 552,61 552,50 543,20
ɦ3/ɫ 

 ,ሻ࢔𝒊࢓ሺʜࡽ 555,94 557,94 555,94 545,42
ɦ3/ɫ 

 ɦ -3,46 -1,80 -7,15 -1,80 ,࢔𝒊࢓ ࢙ࡴ ɦ -6,81 -4,82 -12,84 -4,82 ,˚˔˃˓ ࢙ࡴ 𝒙, ɦ -3,55 -2,66 -6,28 -2,66ࢇ࢓ ࢙ࡴ 550,51 546,90 550,51 539,41 ࢔𝒊࢓ࢆ 551,12 545,10 551,12 538,61 ˚˔˃˓ࢆ 𝒙 539,64 549,84 546,33 549,84ࢇ࢓ࢆ 552,31 554,05 552,31 542,87
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɩɪɨɜɟɞёɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɪɚɛɨɱɢɯ ɤɨɥёɫ, ɨɩɪɟɞɟɥɟɧ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ – ɬɭɪɛɢɧɚ ɉɅ50-ȼ-
450. 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɤɪɢɬɟɪɢɟɜ ɛɵɥɚ ɩɪɢɧɹɬɚ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ, ɤɨɬɨɪɚɹ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  Ɇɚɥɨɟ ɪɚɛɨɱɢɟ 
ɤɨɥɟɫɨ ɢ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ (3ɲɬ) ɨɛɟɫɩɟɱɢɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɄɉȾ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɚ 
ɬɚɤɠɟ ɪɚɫɱёɬɧɚɹ ɬɨɱɤɚ ɥɟɠɢɬ ɧɚ ɥɢɧɢɢ ɩɪɨɯɨɞɹɳɟɣ ɜɛɥɢɡɢ ɬɨɱɤɢ ɨɩɬɢɭɦɚ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɄɉȾ. 

Ƚɍɏ ɫ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɢ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɟ ɪɢɫ 1 ɢ  ɪɢɫɭɧɨɤ 2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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3.3 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ 
ɩɥɨɫɤɢɦ ɩɨɬɨɥɤɨɦ ɢ ɧɟɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ. 
 

Ȼɟɬɨɧɧɵɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ ɨɛɥɚɞɚɸɬ ɤɪɭɝɥɵɦɢ ɩɨɩɟɪɟɱɧɵɦɢ 
ɫɟɱɟɧɢɦɢ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɜɨɞɚ 
ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ, ɚ ɬɚɤɠɟ 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. 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɟ 7 ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ: 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 

          ܾ ଴ = Ͳ,͵ͷ ∙ ଵܦ = Ͳ,͵ͷ ∙ Ͷ,ͷ = ͳ,ͷ͹ͷ ˏ. (3.15)  
 

ɍɝɨɥ ɨɯɜɚɬɚ: ߮଴ = ͵Ͷͷ° 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 

          ܾ ଵ = ܾ଴ + Ͳ,Ͳʹ = ͳ,ͷ͹ͷ + Ͳ,Ͳʹ = ͳ,ͷͻͷ ˏ.                                              (3.16)  

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = Ͷ,ͷ ˏ: ܦ௔ = ͹ ˏ; ௕ܦ = ͸,ͳ ˏ; ସܦ = ͹,ͳ ˏ; ܴସ = ͵,ͷͷ ˏ; ܴ = Ͳ,Ͷˏ; ℎଵ = Ͳ,Ͷͷ ˏ ɨɩɪɟɞɟɥɟɧɵ 
ɩɨ ɉɪɢɥɨɠɟɧɢɸ 1 ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: ܪଵ = ܾଵ + ʹ ∙ ℎ = ͳ,ͷͻͷ + ʹ ∙ Ͳ,Ͷͷ = ʹ,ͷ ˏ. (3.17)  
 

ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ ߭˅˘ = ݂ሺܪ௣ሻ ɪɢɫɭɧɨɤ 4, ɨɬɤɭɞɚ ߭˅˘ = ͷ,Ͷ ˏ ˔⁄ . 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ: ܳ௣ = N˖˔˕ଽ,଼ଵ·η˕·ୌ˓˃˔˚ = ଽହ଴଴଴ଽ,଼ଵ·଴,ଽସଵ·ସ଴,ଵ = ʹͷ͸,͸͵. (3.18)  

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
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          ܳ ˅˘ = ܳ௣ ∙ ఝଷ଺଴° = ʹͷ͸,͸͵ ∙ ଷସହ°ଷ଺଴° = ʹͶͷ,ͻ͸. (3.19)  

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ˅ܨ ˘ = ொ˅˘జ˔˓ = ଶସହ,ଽ଺ ହ,ସ = Ͷͷ,ͷ ˏଶ. (3.20)  

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ݌˅˘ = √ி˅గ̆ = √ସହ,ହ ଷ,ଵସ = ͵,ͺͳ ˏ. (3.21)  

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ܽ˅˘ = ܴସ + ଶ̆˅݌√ − ቀுభଶ ቁଶ = ͵,ͷͷ + √͵,ͺͳଶ − ቀଶ,ହଶ ቁଶ = ͹,ͳͷ ˏ . (3.22)  

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

            ܴ ˅˘ = ܽ˅˘ + ˘˅݌ = ͹,ͳͷ + ͵,ͺͳ = ͳͳ,Ͳ ˏ. (3.23)  
 

Ɂɧɚɱɟɧɢɟ ఝ̝
 ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ଵ஼ ∙ ߮ = ܽ − √ܽଶ − ଶ݌ = ͹,ͳͷ − √͹,ͳͷଶ − ͵,ͺͳଶ = ͳ,ͳͲ. (3.24)  

 
ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ: ଵ஼ = ͳ,ͳͶ͹. ߮ = ఝ˅˘ଷ଺଴ = Ͳ,ͻͷͺ. (3.25) 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ ߮௜ ɱɟɪɟɡ Δ߮ = ͳͷ°, 

ɪɚɫɫɱɢɬɚɧɵ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ⱦɚɧɧɵɟ ɡɚɧɟɫɟɧɵ ɜ Ɍɚɛɥɢɰɭ 8 
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.  

  
ɋ ɲɚɝɨɦ ɜ ʹͷ° ɫɧɹɬɵ ɡɧɚɱɟɧɢɹ ܴ˅ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ߮ 
Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ݌ଵ = ுభଶ·ୱi୬ ௔ೖ  

 
Ƚɞɟ: ܽ௞ = ͵ͷ° 
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Ɋɚɞɢɭɫɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ݌ଶ = ோ−ሺோర+௣భ·ሺଵ−ୡ୭ୱ ௔ೖሻሻଶ·ୡ୭ୱ ௔ೖ  . 

ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ݇ = ொ˓ଶ·గ·భʠ = ଶହ଺,଺ଷଶ·ଷ,ଵସ·ଵ,ଵସ଻ = ͵ͷ,͸. (3.26)  

 
ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): ߜ ݃ݐ = ொ𝑝 ሺଶ∙గ∙௕భሻ⁄ ௞ = ଶହ଺,଺ଷ ሺଶ∙ଷ,ଵସ∙ଵ,଺ሻ⁄ଷହ,଺ = Ͳ,͹ͳͻ.  

ߜ  = ݃ݐܿݎܽ ቀொ𝑝 ሺଶ∙గ∙௕భሻ⁄ ௞ ቁ = ሺͲ,͹ͳͻሻ݃ݐܿݎܽ = ͵͸°.   
 

ɉɨɫɥɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɨɫɬɪɨɟɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ ɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ.  
 

3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 

ɉɨɞɛɨɪ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ 
ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ [27]. 

Ɍ.ɤ. ɞɨɩɭɫɤɚɟɬɫɹ ɨɬɥɢɱɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚ ±10%, ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-654/50-36 [22] ɬɚɛɥɢɰɚ 
3.8. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɛɪɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8. 
 
Ɍɚɛɥɢɰɚ 3.8 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-840/150-52 𝑺ːˑˏ, ʛʑʏ 55,9 ࡼːˑˏ, ʛʑ˕ 47,5 𝐜𝐨𝐬 𝝋 0,85 𝑼ːˑˏ, ˍʑ 10,5 ࢔ːˑˏ, ˑ˄/ˏˋː 166,7 ʙʞʓ, % 97,2 
Ɇɚɫɫɚ ɨɛɳɚɹ, ɬ 450 

Ⱦɢɚɦɟɬɪ ɫɬɚɬɨɪɚ, ɦɦ 9800 
ȼɵɫɨɬɚ, ɦɦ 9100 
ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

𝒙𝒅′′ 0,33 𝒙𝒅′  0,37 𝒙𝒅 1,15 
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3.5 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

3.5.1 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

. (3.27)  

 
ɝɞɟ    ߬ ˇˑ˒ = ͵Ͳ ÷ ͵ͷ ʛ˒˃. ɉɪɢɧɹɬɨ ߬ˇˑ˒ = ͵͵ʛ˒˃; ܯˍ˓ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 

˓ˍܯ  = ଴,଴଴ଽ଻ସ·N˃ˆ˓′௡೎ = ଴,଴଴ଽ଻ସ·ସ଺଺଺଻ଵଵହ,ସ = ʹ,͹ͺʛ˒˃. (3.28)  

˅∗ܦ  ൒ (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ
. (3.29)  

˅∗ܦ  ൒ ቀͷ,ͳ ∙ ଷ,ଽସଷଶ ቁ଴,ଷଷ
 . 

˅∗ܦ  ൒ Ͳ,ͺͷͺ ˏˏ . 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɟɧɨ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ ܦ˅ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ ܦ ൒ ͳͲͲͲ ɦɦ), D˅ = ͻͲͲ ˏˏ. 
 

3.5.2  Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɞɲɢɩɧɢɤ ɧɚ ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ቀ N˃ˆ˓′௡೎∙஽భቁ = Ͳ,ͺ ∙ ସ଻ହ଴଴ଵ଺଺,଻∙ସ,ହ = ͷͲ,͸͸ ˍʜ. (3.30)  

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ ݀௡ ɩɪɢɧɹɬ 0,77 ɦ (ɧɚ 

15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅). 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
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ˇ˖݌ = ோ˓˃ˇௗ˒∙ℎ˒ ൑ [ˇ˖݌] = ହ଴,଺଺଴,଻଻∙଴,ଷ = ʹͳͻ,͵ ˍʞ˃. (3.32)  

 
ɝɞɟ     ℎ˒ – ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ɉɪɢɧɹɬɨ 300 ɦɦ, ɩɪɢ ܦ˅ = ͺͷͲ ÷ ͳͳͲͲ ˏˏ. 

Ⱦɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɭɞ݌  = ʹͻ ∙ U = ʹͻ ∙ ͳ͵,ͶͶ = ͵ͺͻ,ͺͳ  ɤɉɚ. (3.33)  

 ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ௗ˒ଷ଴ = ͵,ͳͶ ∙ ͳ͸͸,͹ ∙ ଴,଻଻ଷ଴ = ͳ͵,ͶͶˏ/˔ˈˍ. (3.34)  

 
ɍɫɥɨɜɢɟ ݌ɭɞ ሺʹͳͻ,͵ሻ ൑  .ɭɞሺ͵ͺͻ,ͺͳሻ ɫɨɛɥɸɞɟɧɨ݌
Ɋɚɫɱёɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ℎɩ = ͵ͲͲ ɦɦ ɢ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ܼɫɟɝɦ = ͺ  
 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ∙ୡ୭ୱ 𝛼+ଶ∙ୡ୭ୱሺଶ𝛼ሻ = ହ଴,଺଺ଵ+ଶ∙ୡ୭ୱ ସହ°+ଶ·ୡ୭ୱ ଽ଴° = ʹͲ,ͻͺ  ɤɇ. (3.35)  

 
ɝɞɟ     ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ. 
ߙ  = ଷ଺଴௓ɫɟɝɦ

= ଷ଺଴𝑂଼ = Ͷͷ° .     
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோభ௟˔ˈˆˏ∙ℎ೙ ൑ ɭɞ݌ = ʹͲ,ͻͺͲ,ʹ͸͵∙Ͳ,͵ =  ʹͳͻ,͵ɤɉɚ.  (3.36)  

 
ɝɞɟ      ݈˔ˈˆˏ – ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
 

 ݈˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻߨ ∙ ௗ˒௓˔ˈˆˏ = Ͳ,ͺ͹ ∙ ͵,ͳͶ ∙ Ͳ,͹͹ͺ = Ͳ,ʹ͸͵ ɦ.  (3.37)  

 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
ɭɞ݌  = ͷͲ ∙ UͷͲ ∙ ͳ͵,ͶͶ = ͸͹ʹ,Ͳͻ ɤɉɚ.  (3.38)  

 
ɍɫɥɨɜɢɟ ݌ɭɞ ሺʹͳͻ,͵ሻ ൑  .ɭɞሺ͸͹ʹ,Ͳͻሻ ɫɨɛɥɸɞɟɧɨ݌
 
Ⱦɥɹ ɩɪɨɟɤɬɚ ɩɪɢɧɹɬ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɣ ɫɟɛɹ ɧɚ 

ɩɪɚɤɬɢɤɟ, ɤɚɤ ɛɨɥɟɟ ɧɚɞɟɠɧɵɣ. 
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3.6 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 
ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ . 

ɉɨ ɦɨɧɨɝɪɚɦɦɟ [15] ɩɨɞɨɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɞɥɹ ܪ௠௔௫ = Ͷͷ,͵ ɢ ܦଵ = Ͷ,ͷ ɦ:  

Ɇɇɍ 1,6/1-40-2,5-2: 
1,6 – ɨɛɴёɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɭɞɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ˍˆ˔/˔ˏଶ; 
2,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ˏଷ; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 

 
3.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɜɵɛɪɚɧ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɪɟɝɭɥɹɬɨɪ ɫ ɤɨɦɛɢɧɚɬɨɪɨɦ. 
ɗȽɊ-2ɂ1-150-4: 
ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 
2ɂ1 – ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ; 
150 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 11-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ    

ɬɚɛɥɢɰɟ 4.1.  
 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ, ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 
Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ 
ɦɨɳɧɨɫɬɶ 𝐔ːˑˏ 𝐜𝐨𝐬 𝛗ːˑˏ 𝐔ːˑˏ 𝐒ˍ.ˊ. ɉɪɨɬɹɠёɧɧɨɫɬɶ 

ɥɢɧɢɣ ˛˕ · ʛʑ˕ ˍʑ ˑ. ˈ. ˍʑ ʛʑ ∙ ʏ ˍˏ ͵ · Ͷ͹,ͷ ͳͲ,ͷ Ͳ,ͺͷ ʹʹͲ 180 ͹Ͳ 
 

–  Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φ˔ = Ͳ,ͺͷ; 
–  ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫ୟ୶ = ͶͲͲͲ ˚/ˆˑˇ; 
–  Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  P̝ .ː. = Ͳ,Ͳͳ ∙ P̟ ˔˕.ʒЭʠ; 
–  Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φ˔.ː. = cos φːˑˏ. 
 
4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɨɫɧɨɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ 

ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɬ ɫɯɟɦɵ ɡɚɜɢɫɹɬ 
ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ, ɩɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɜ ɛɭɞɭɳɟɦ. 

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɫɯɟɦɵ: ɨɞɢɧɨɱɧɵɣ ɢ ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤɢ ɪɢɫɭɧɨɤ 4.1.  

 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɚɦɢ 
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4.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ȼ ɯɨɞɟ ɩɨɞɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɹɬ  

ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-654/50-36 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8. 

 
4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 
ɉɨɞɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɤɨɥɢɱɟɫɬɜɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
ȿɞɢɧɢɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɬɜɨɞ ɦɨɳɧɨɫɬɢ 

ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬ.ɟ. ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, 
ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 1% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: ܵ˓˃˔˚ = ௉ː ˑˏ−௉̝ .ː.ୡ୭ୱ ఝ = ସହ−ସ଻,ହ·଴,଴ଵ଴,଼ହ = ͷͷ,͵ʹ ʛʑ · ʏ. (4.1) 

 
ɝɞɟ     ܲː ˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ (ɭɫɬɚɧɨɜɥɟɧɧɚɹ) ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ; ̝ܲ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ; cos ߮ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 

ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ ɈɈɈ 
«Ɍɪɚɧɫɢɧɠɢɧɢɪɢɧɝ» ɬɢɩɚ ɌȾɋ-63000/220-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɋ-63000/220-ɍ1 𝑺ːˑˏ, ʛʑʏ 

𝑼, ˍʑ 𝑼ʙʖ, ,ʙʖࡼ∆ % ˍʑ˕ ∆ࡼʤʤ, ˍʑ˕ ࡵʤʤ, % 𝑼ʑʜ 𝑼ʜʜ ͸͵ ʹ͵Ͳ ͳͲ,ͷ ͳͳ,ͷ ʹ͸ͷ ͹Ͳ Ͳ,ͷ 

 
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. (4.2)  
 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ˒ܶߤ ˎ − 𝜔ܶ˅ . (4.3)  
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ɝɞɟ     ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ ,1 ɪɚɡ ɜ ɝɨɞ; ܶ˒ ˎ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɩɪɢɧɹɬɨ: ܶ˒ ˎ = ͵Ͳ˚; 𝜔 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɛɥɨɤɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: 𝜔 = Ͳ,Ͳʹͷ ɟɞ/ɝɨɞ; ܶ˅  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ܶ˅ = ͸Ͳ ˚. 
˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳʹͷ · ͸Ͳ = ͺ͹ʹͻ ˚ . 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʤܹʤ = ݊ʡ · ∆ ʤܲʤ ·   (4.4) .˄˃˓ݐ

 
ɝɞɟ     ݊ʡ – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɛɥɨɤɟ, ݊ʡ = ͳ; ∆ ʤܲʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼɬ; ݐ˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɱ. 

 ∆ ʤܹʤ = ͳ · Ͳ,Ͳ͹ · ͺ͹ʹͻ = ͸ͳͳ,ͲͲ ʛʑ˕ · ˚ . 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʜܹ = ∆௉ʙʖ௡˕ · ቀ ௌ˓˃˔˚ௌ˕ ːˑˏቁଶ · ߬, (4.5)  

 
ɝɞɟ    ∆ ʙܲʖ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼɬ; ݊˕ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ܵ˓˃˔˚ – ɦɨɳɧɨɫɬɶ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 
ɆȼȺ; ܵ˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ; ߬ – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɱ/ɝɨɞ. ∆ ʜܹ = ଴,ଶ଺ହଵ · ቀହହ,ଷଶ଺ଷ ቁଶ · ʹͶͲͷ = Ͷͻͳ,ͷ͵ ʛʑ˕ · ˚ . 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ʗ˒ = ଵߚ · ∆ ʤܹʤ + ଶߚ · ∆ ʜܹ. (4.6)  

 
ɝɞɟ     ∆ ʤܹʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ʛʑ˕ · ˚; ∆ ʜܹ – ɧɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ʛʑ˕ · ,ଵߚ ;˚  ଶ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɏɏ ɢ ɧɚɝɪɭɡɨɱɧɵɯߚ
ɩɨɬɟɪɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ଵߚ  = Ͳ,͸ · ͳͲ−ଶ  ˕ы˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ . 
ଶߚ  = Ͳ,ͻ · ͳͲ−ଶ ˕ы˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ . 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ 1 ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 
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 ʗʞ ˑˇˋːˑ˚ = ͸ͳͳ,ͲͲ ∙ Ͳ,͸ ∙ ͳͲ−ʹ + Ͷͻͳ,ͷ͵ ∙ Ͳ,ͻ ∙ ͳͲ−ʹ = ͺ,Ͳͻ ˕ы˔ ˓˖˄/ˆˑˇ.  
 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (3 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɚ): 
 ʗʞ = ͵ · ʗʞ ˑˇˋːˑ˚ = ͵ · ͺ,Ͳͻ = ʹͶ,ʹ͹ ˕ы˔. ˓˖˄/ˆˑˇ.  (4.7)  

 
4.3.3 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: 

 ܵ˓˃˔˚ = ʹ ⋅ ௉ː ˑˏ−௉̝ .ː.ୡ୭ୱ ఝ = ʹ ∙ ସ଻,ହ−଴,଴ଵ∙ସ଻,ହ଴,଼ହ = ͳͳͲ,͸ͷ ʛʑ · ʏ. (4.8)  

 

ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ ɈȺɈ 
«ɗɥɟɤɬɪɨɡɚɜɨɞ» ɬɢɩɚ ɌȾɐ-125000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 

 
 

Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 125000/220 𝑺ːˑˏ, ʛʑʏ 
𝑼, ˍʑ 𝑼ʙʖ, ,ʙʖࡼ∆ % ˍʑ˕ ∆ࡼʤʤ, ˍʑ˕ ࡵʤʤ, % 𝑼ʑʜ 𝑼ʜʜ ͳʹͷ ʹͶʹ ͳͲ,ͷ ͳͳ ͵ͺͲ ͻͲ Ͳ,ͷͷ 

 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ, ɚɧɚɥɨɝɢɱɧɵɟ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ 

ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ. 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 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: 

˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳͷ · ͸Ͳ = ͺ͹ʹ͹ ˚ . 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɝɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʤܹʤ = ͳ ∙ Ͳ,ͲͻͲ ∙ ͺ͹ʹͺ,ͷ = ͹ͺ͸,͹ͺ ʛʑ˕ · ˚ . 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʜܹ = ଴,ଷ଼଴ଵ ∙ ቀଵଵ଴,଺ହଵଶହ ቁଶ ∙ ʹͶͲͷ = ͹ͳ͸,ͳ͸ʛʑ˕ · ˚ . 
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ 1 ɭɤɪɭɩɧɟɧɧɵɣ 

ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 
 ʗʞ ˖ˍ˓˖˒ː = ͹ͺ͸,͹ͺ ∙ Ͳ,͸ ∙ ͳͲ−ʹ + ͹ͳ͸,ͳ͸ ∙ Ͳ,ͻ ∙ ͳͲ−ʹ = ͳͳ,ͳ͹ ˕ы˔. ˓˖˄/ˆˑˇ . 
 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (1 ɨɞɢɧɨɱɧɵɣ ɢ 1 ɭɤɪɭɩɧёɧɧɵɣ): 
 ʗʞ = ʗʞ ˑˇˋːˑ˚. + ʗʞ ˖ˍ˓˖˒ː. = ͺ,Ͳͻ + ͳͳ,ͳ͹ = ͳͻ,ʹ͸  ˕ы˔. ˓˖˄/ˆˑˇ. (4.9)  

 
ȼ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 

ɭɫɬɚɧɨɜɤɢ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ. Ɍɚɤɠɟ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɚɹ ɫɯɟɦɚ 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. 

 
4.3.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1%: 
 ܵ˔.ː. = Ͳ,Ͳͳ ∙ ௉ʒЭʠୡ୭ୱ ఝˆ. (4.10)  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܵ˔.ː. = Ͳ,Ͳͳ ∙ ͵ ∙ ସ଻,ହ଴,଼ହ = ͳ,͸ͺ ˍʑ ∙ ʏ.  
 
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ ɈɈɈ «ɍɪɚɥ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁɇɋ-2000/10. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁɇɋ-2000/10 𝑺ːˑˏ, ˍʑʏ 

𝑼ʜ, ˍʑ 𝑼ʙʖ, % 𝑼ʑʜ 𝑼ʜʜ 
2000 10,6 6,3 5,5 

 
4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  
 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 ݊ = ሺௌˆ∙௡ˆ−ௌ˔ːሻ∙ୡ୭ୱ ఝ௞∙௉ː ˃˕ + ͳ (4.12)  

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɧɢɣ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɥɢɠɚɣɲɭɸ ɫɬɨɪɨɧɭ: 
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݊ = ሺହହ,ଽ∙ଷ−ଵ,ସଶሻ∙଴,଼ହଵ,ଶ∙ଵଷହ + ͳ = ͳ,ͺ͹ ≈ ʹ . 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
˄˃˓ܫ  = ௌΣ௡·√ଷ·ଶଶ଴ = ௉̟ ˔˕.−௉̝ .ː.௡∙√ଷ∙௎ːˑˏ∙ୡ୭ୱ ఝ = ଵସଶ,ହ−ଵ,ସଶଶ∙√ଷ∙ଶଶ଴∙଴,଼ହ = ʹͳ͹,͹ͺ ˍʏ . (4.13)  

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
˚˔˃˓ܫ  = ˄˃˓ܫ · ூߙ ·   ఛ. (4.14)ߙ

  
ɝɞɟ    ߙூ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ, ߙூ = ͳ,Ͳͷ; ߙఛ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ߙఛ = ͳ. 
˚˔˃˓ܫ  = ʹͳ͹,͹ͺ ∙ ͳ ∙ ͳ,Ͳͷ = ʹʹͺ,͸͹ ˍʏ . 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɩɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɩɥɨɬɧɨɫɬɢ. Ⱦɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 220ɤȼ ݆ = Ͳ,ͻ ʏ/ˏˏଶ. Ɍɨɝɞɚ ɫɟɱɟɧɢɟ 
ɩɪɨɜɨɞɚ: 

ܨ  = ூ˓˃˔˚௝ = ଶଶ଼,଺଻ଵ,ଵ = ʹͲ͹,ͺͺ  ˏˏଶ. (4.15)  

 
ɉɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ. ɋɪɚɜɧɢɜɚɹ ɞɥɢɬɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ܫˇˇ = ͹ͳͲ ʏ, ɫ ɩɨɫɥɟɚɜɚɪɢɣɧɵɦ: 
˅˃.˒ܫ  = ௉̟ ˔˕−௉̝ .ː.ሺ௡−ଵሻ∙√ଷ∙௎ːˑˏ∙௖௢௦ఝ = ଵସଶ,ହ−ଵ,ସଶሺଶ−ଵሻ∙√ଷ∙ଶଶ଴∙଴,଼ହ = Ͷ͵ͷ,ͷ͸ˍʏ.  (4.16)  

 
ɋɭɳɟɫɬɜɭɟɬ ɭɫɥɨɜɢɟ ɧɚɝɪɟɜɚ: 
 
Ɍɚɤ ɤɚɤ ܫ˃˅ <  .ˑ˒, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚˇܫ 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɢ ɩɪɨɜɟɪɤɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɩɨ 

ɧɚɝɪɟɜɭ, ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɜɨɞ Ⱥɋ-240/32. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ-240/32 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 
 
 
 
 
 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 
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ɑɢɫɥɨ 
ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ࢘૙ ʝˏ/ˍˏ 𝒙૙ ʝˏ/ˍˏ ࢈૙ ʠˏ/ˍˏ ͵ Ͳ,Ͳͻ͸ Ͳ,Ͷʹͻ ʹ,͸Ͷͷ · ͳͲ−଺ 

 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɌɗɊ)  
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܭ  = ݊ ∙ ʡܭ + ݉ ∙ ʡʠʜܭ + ݐ ∙   ʙʟʢЭ. (4.17)ܭ

 
ɝɞɟ     ݊ = ͵ – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ܭ˕˓ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ݉ = ͵ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  ܭ˔ː – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  ݐ = ͸ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɄɊɍɗ;  ܭʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɄɊɍɗ.  

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
ଵܭ  = ͵ ∙ ͵͹ͷͲ͸͵ + ͵ ∙ ͺͻ͹͵ͻ + ͸ ∙ ͳ͵ͷͷʹ͸ = ʹ,ʹˏˎː. ˓˖˄.   
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙଶ = ʹ ∙ ͷͻ͹ͷ͸ͻ + ͵ ∙ ͺͻ͹͵ͻ + ͷ ∙ ͳ͵ͷͷʹ͸ = ʹ,ͳ ˏˎː. ˓˖˄.   
 
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɢɰɚ ɩɨɥɧɵɯ 

ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖi = ʔː ∙ ʙi + ʗi. (4.18)   

 
ɝɞɟ     ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
 ʖଵ = Ͳ,ͳͷ ∙ ʹ,ʹ + ʹͶ,ʹ͹ = Ͳ,͵͵ʹ ˏˎː. ˓˖˄.  
  
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʖଶ = Ͳ,ͳͷ ∙ ʹͳͶ͸ͻͺ͸ + ͳͻ,ʹ͸ = Ͳ,͵ʹʹˏˎː. ˓˖˄.  
 
Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
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 ∆ʖ = ʖభ−ʖమʖభ ∙ ͳͲͲ% = ଷଷଶ଴ହ଼−ଷଶଶ଴଺଻ଷଷଶ଴ହ଼ ∙ ͳͲͲ% = ͵,Ͳ% < ͷ%. (4.19)   

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 

ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɟɣ 
ɧɚɞёɠɧɨɫɬɶɸ.  
 

4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ–220 ɤȼ ɪɚɜɧɨ 6 (1 ɫɥɭɠɟɛɧɨɟ 

ɩɪɢɫɨɟɞɢɧɟɧɢɟ, 2 Ʌɗɉ 220 ɤȼ, ɚ ɬɚɤɠɟ 3 ɛɥɨɤɚ). ɉɪɢ ɞɚɧɧɨɦ ɤɥɚɫɫɟ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ 
ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ 13 ɫɯɟɦɚ [55]. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ:   

 
 
 
 
 

4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɨɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɧɚ ɪɢɫɭɧɤɟ 4.3.

 
Ɋɢɫɭɧɨɤ 4.3 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɌɄɁ 

 
Ⱦɥɹ ɪɚɫɱёɬɧɨɣ ɫɯɟɦɵ ɜɵɱɢɫɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ. 
ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ: 
 ܺʠ = ௎ːˑˏమௌʙʖ = ଶସଶమଵ଼଴ = ͵ʹͷ,͵͸ ʝˏ. (4.20)  

 ܴʠ = ௑ʠ𝜔∙்ೌ ,ʠ = ଷଶହ,ଷ଺଴,଴ଷହ∙ଷଵସ = ʹͻ,͸Ͳ ʝˏ. (4.21)   

 
ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɨɜ: 
 ʔˆ = ′′ʒܧ ∙ ːܷˑˏ.ˆ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ. (4.22)   

 xʒ = xௗ′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,͵͵ ∙ ଵ଴,ହమହହ,ଽ = Ͳ,͸ͷ  ʝˏ. (4.23)   

 ܴʒ = ௑ʒ𝜔∙்ೌ ,ʒ = ଴,଺ହ଴,଴ସହ∙ଷଵସ = Ͳ,ͲͶ͸  ʝˏ. (4.24)  

 
ɉɚɪɚɦɟɬɪɵ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

 ܺʡ = ௎ˍ,%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ = ଵଵ,ହ∙ଶଷ଴మଵ଴଴∙଺ଷ = ͻ͸,ͷ͸ ʝˏ. (4.25)  

 ܴʡ = ∆̱ܲ ∙ ௎ːˑˏమௌːˑˏమ = ଶ଺ହ∙ଶଷ଴మ଺ଷమ = ͵,ͷ͵ ʝˏ. (4.26)  

 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵ଴,ହଶଷ଴ = Ͳ,ͲͶ͸ ˑ. ˈ. (4.27)  

 
ɉɚɪɚɦɟɬɪɵ ɥɢɧɢɢ: 
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 ܺʚ = ܺ଴,˖ˇ ∙ ܮ = Ͳ,Ͷ͵ͷ ∙ ͹Ͳ = ͵Ͳ,Ͷͷʝˏ.  (4.28)  
 ܴʚ = ܴ଴,˖ˇ ∙ ܮ = Ͳ,ͳʹͳ ∙ ͹Ͳ = ͺ,Ͷ͹ ʝˏ. (4.29)  
 

4.8 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  
 
ȼ ɉȼɄ RastrWin 3 ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɌɄɁ 

ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɨɱɤɚ ɄɁ ࢔ࡵ, ˍʏ 𝒊˖ˇ, ˍʏ 

Ɍɪёɯɮɚɡɧɨɟ ɄɁ 
Ƚɟɧɟɪɚɬɨɪ Ƚ1 17,500 23,848 

ɄɊɍɗ – 220 ɤȼ 6,5838 16,573 

Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɄɊɍɗ – 220 ɤȼ 9,804 49,343 

 
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ: ݅˖ˇ =    ௡. (4.30)ܫˇ˖݇ʹ√

 
ɝɞɟ ݇˖ˇ – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɟɧɟɪɚɬɨɪɚ/Ɋɍ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ݇˖ˇ = ͳ,ͻͶ ɞɥɹ 
ɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ  ݇˖ˇ = ͳ,͹ͺ ɞɥɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220ɤȼ. 
 

4.9  Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɚ 

 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɬɟɪɦɢɱɟɫɤɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɩɪɢɛɨɪɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. 
Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɣ ɤ ɝɟɧɟɪɚɬɨɪɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɧɚɩɪɹɠɟɧɢɟɦ, 
ɫɧɢɠɟɧɧɵɦ ɧɚ 5 %: ܫˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ ˏːˑ,ˆܫ = ͳ,Ͳͷ ∙ ͵,Ͳ͹ = ͵,ʹʹ͸ˍʏ . 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
୫ୟ୶ ሺʟʢʑʜሻ ˄˃˓ܫ  = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏሺ−ఱ%ሻ = ହହ,ଽ∙ଵ଴య√ଷ∙ଶଵ଼,ହ = Ͳ,ͳ͸͸ ˍʏ. (4.31)  

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
௠௔௫.˄˃˓ܫ  = ௌ∑௡ˎ∙√ଷ∙௎ːˑˏ = ଵ଺଺∙ଵ଴యଶ∙√ଷ∙ଶଶ଴ = Ͳ,ʹͳͺˍʏ. (4.32)   
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Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

ˉ˕˖.˄˃˓ܫ  = ௌ∑ሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ଵ଺଺∙ଵ଴యଵ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷ͵͸  ˍʏ . (4.33)   

 
4.10  ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɞɥɹ ɬɹɠɟɥɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɧɚɩɪɹɠɟɧɢɸ 

ɢ ɬɨɤɭ ɢ ɩɪɨɯɨɞɹɬ ɢɫɩɵɬɚɧɢɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɪɢ 
ɬɟɯ ɠɟ ɡɧɚɱɟɧɢɹɯ, ɱɬɨ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ːܷˑˏ ൒ ːܷˑˏ ˔ˋ˔˕. (4.34)   
ˏːˑܫ  ൒    ୫ୟ୶. (4.35) ˄˃˓ܫ
 ݅эˎ.ˇˋː ൒ ݅˖ˇ. (4.36)   
ˏːˑ,ˍܤ  ൒    (4.37) .˚˔˃˓,ˍܤ
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɍ3 
[20] ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3 [25]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  
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Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 ɍɁ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/4000 ɍ3 Uːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ɤȼ Uːˑˏ = ͳͲ,ͷ ɤȼ Iʒ.˓˃˄ = ͵,ʹʹ͸ ˍʏ Iːˑˏ = ͷ ɤ Ⱥ Iːˑˏ = ͶͲͲͲ Ⱥ I୬଴ = ͳͲ,Ͷ͹ ɤȺ Iˑ˕ˍ = ͸͵ ɤȺ iэˎ.˔˕ = ͷͲ ɤȺ i୷ = ʹͺ,ͻͷ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ I˕.˔˕ = ͳʹͷ ɤȺ 

ˎˍ˕ˑݐ  = ˎˍ˕ˑݐ ˔ ͵ = ͵ ˔ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳͲ,Ͷ͹ ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͳͲ,ͻ͸ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 
 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 

ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ ɬ. ɞ. ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ 
ɪɹɞ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɚɛɨɬɭ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ   
ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɜɹɡɶ Ɇɨɳɧɨɫɬɶ ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
Ɋɨɬɨɪ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ 

RS-485 8 ȼɬ ɇɉɉ «ɗɄɊȺ» 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS-485 10 ȼɬ ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  18 ȼɬ  
ɋɬɚɬɨɪ 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS-485 10 ȼɬ ɇɉɉ «ɗɄɊȺ» 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ 
ɢ ɚɜɬɨɦɚɬɢɤɚ 

RS-485 40 ȼɬ ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  50 ȼɬ  
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4.11 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ-10-ɍɏɅ1 [27]. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈɅ-10-ɍɏɅ1 
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,ͷ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ Iʒ.˓˃˄ = ͵ʹʹ͸ ʏ Iːˑˏ = ͶͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ.06-10 [27]. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɈȺɈ «ɋɁɌɌ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ.06-10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷˍʑ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Ɉɉɇ. ȼɵɛɨɪ Ɉɉɇ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɥɚɫɫɭ 
ɧɚɩɪɹɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ Ɉɉɇ-10-ɍɏɅ1 ɦɚɪɤɢ ɈȺɈ 
«Ɋɚzɪɹɞ». [24]. 
 

4.12 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
 
Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ (ɄɊɍɗ) 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɢɦɢ 
ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɢ ɞɭɝɨɝɚɫɹɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɝɚɡɚ SF6 (ɝɟɤɫɚɮɬɨɪɢɞ ɫɟɪɵ SF6) ɢ 
ɦɢɧɢɦɢɡɚɰɢɟɣ ɜɪɟɞɧɵɯ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. əɱɟɣɤɚ ɜɵɛɪɚɧɚ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɄɊɍɗ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

ɄɊɍɗ  ɫɟɪɢɢ əȽȽ-220 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɝɪɨɡɨɡɚɳɢɬɧɵɟ ɪɚɡɪɹɞɧɢɤɢ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɜ 
ɡɚɡɟɦɥɟɧɧɵɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɪɨɛ, ɡɚɩɨɥɧɟɧɧɵɣ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ 
ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɹɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
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Ɍɚɛɥɢɰɚ 4.11– Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɣɤɢ ɄɊɍɗ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ Uɧɨɦ = 220 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 252 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ 

ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 
50 

ɉɚɪɚɦɟɬɪɵ ɫɤɜɨɡɧɨɝɨ ɬɨɤɚ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 
Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ Id. = 1255 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ IT. = 50 
ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ 

ɫɬɨɣɤɨɫɬɢ, ɫ 
3 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɱɚɫɬɨɬɵ 50 Ƚɰ, ɤȼ 

440 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ 
ɢɦɩɭɥɶɫɚ, ɤȼ 

900 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ 
ɨɛɦɨɬɨɤ) 

Ⱦɥɹ ɭɱɟɬɚ 0,25s 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5s 

Ⱦɥɹ ɡɚɳɢɬɵ 10ɪ 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ 

ɨɛɦɨɬɨɤ) 
Ⱦɥɹ ɭɱɟɬɚ 0,2s 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5s 
Ⱦɥɹ ɡɚɳɢɬɵ 3ɪ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 
Ʌɢɧɟɣɧɨɣ ɹɱɟɣɤɢ 3150 

ɋɛɨɪɧɵɯ ɲɢɧ 4000 

5 Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  

5.1 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ, ɚ ɬɚɤɠɟ ɛɵɬɶ 
ɨɫɧɚɳɟɧɨ ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɜɚɪɢɣɧɵɦɢ 
ɚɜɬɨɦɚɬɚɦɢ ɢ ɩɪɢɛɨɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ.. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɟɧɵ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɛɥɨɤɚ 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [32] ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɹɬɵ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ: 

– ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
– Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 100% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
– Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
– Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
– Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 
– Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
– Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
– Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
– Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
–Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɮɨɪɫɢɪɨɜɤɢ; 
– ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
– Ʉɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ (Ʉɂɇ); 
– Ʉɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ. 
 
5.3 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
ːˆሺଵሻܫ  = ௌːˑˏ√ଷ∙௎ːˑˏ = ହହ,ଽ∙ଵ଴య√ଷ∙ଵ଴,ହ = ͵Ͳ͹͵ʏ. (5.1)  

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
ːˆሺଶሻܫ  = ூːˆሺభሻ∙௄˕˕ = ଷ଴଻ଷ∙ଵଷ଴଴଴/ହ = ͷ,ͳ ʏ. (5.2)  

 
Ɍɚɛɥɢɰɚ 1.4 – Ⱦɚɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 

Ɍɢɩ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ 

Ɍɨɤ (ɞɥɢɬ/ɮɨɪɫ), Ⱥ ɇɚɩɪɹɠɟɧɢɟ 
(ɞɥɢɬ/ɮɨɪɫ), ȼ 

ɋɌɋ­240­1100-2,5 Ɉ4 1100/1850 190/475 
 
         Ⱦɚɥɟɟ ɩɨ ɞɚɧɧɵɦ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ.  
         ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɧɨɦɢɧɚɥɶɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵɦ ɞɨɛɚɜɨɱɧɨɦɭ 
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ɧɚɩɪɹɠɟɧɢɸ ɋɌɋ, ɢ ɫ ɬɨɤɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵɦ ɬɨɤɭ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɪɟɠɢɦɚ ɋɌɋ. 
 
Ɍɚɛɥɢɰɚ 1.5 – Ⱦɚɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ 

Ɇɨɳɧɨɫɬɶ 
ɫɟɬɟɜɨɣ 

ɨɛɦɨɬɤɢ, 
ɤȼȺ 

ɇɨɦɢɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɨɤ Ɍɨɤ 
ɩɪɟɨɛ-
ɥɹ, Ⱥ ɋɟɬɟɜɨɣ, 

ɤȼ 
ȼɟɧɬɢɥɶɧɨɣ, 

ȼ 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, 

ȼ 

ɌɋɁɉ-
1000/10-
ȽɌ-ɍ3 

839 10,5 475 600 1250 

 
         Ⱦɚɥɟɟ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍȿ ɧɚ 
ɩɟɪɟɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ. 
         Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍȿ 
ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɱɟɪɟɡ ɧɟɝɨ ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ (5.4), ɚ ɬɚɤɠɟ ɩɟɪɟɞ ɷɬɢɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɬɨɤ ܫː˕ˈ : ܫː˕ˈ = ˄ˑˈ˓˒ܫ ∙ ˘˔ܭ = ͸ͲͲ ∙ Ͳ,ͺͳ͸ = Ͷͺͻ,͸ ʏ .                                                 (5.3)         
 ݇˒ˈ˓ = ூ˗ ∙௞˔˘ூː ʡʔ = ଵ଼ହ଴∙଴,଼ଵ଺ସ଼ଽ,଺ = ͵,Ͳͺ.                                                                            (5.4)          

 
ɝɞɟ ܫ˗ – ɬɨɤ ɮɨɪɫɢɪɨɜɤɢ, ɪɚɜɧɵɣ 1850 Ⱥ; ݇˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ 0,816; ܫː ʡʔ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɱɟɪɟɡ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, 1020 Ⱥ; 
         ɉɨ ɞɚɧɧɵɦ ȽɈɋɌ ɞɨɩɭɫɬɢɦɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ 60% 
ɫɨɫɬɚɜɥɹɟɬ 5 ɦɢɧɭɬ, ɩɪɢ ɷɬɨɦ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɪɟɠɢɦ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɩɟɪɟɝɪɭɡɤɟ ɫɨɫɬɚɜɥɹɟɬ 120 ɫɟɤ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɩɟɪɟɝɪɭɡɤɭ ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. 
 

5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ࡳ∆ࡵ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͵ͳͲͲ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ߟʡʡ = ͶͲͲͲ/ͷ ʏ.  
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1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ ௜݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙   ʜ. (5.5)ܫ

 
ɝɞɟ     ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  ௜݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙   ʜ. (5.6)ܫ

 

ɝɞɟ     ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʜʐሺʜሻܫ = ʙʝʓʜ ∙ ௜݂ ∙   ሺ̂ଵሻ. (5.7)ܫ

 
ɝɞɟ      ௜݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

ʛʏʙʠܫ  = ா ′̂′௫೏′′ ∙ ʜܫ = ଵ,ଶ଴,ଷଷ ∙ ͵Ͳ͹͵ = ͳͳͳ͹Ͷʏ . (5.8)  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.7): 
ʜʐሺʜሻܫ  = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵Ͳ͹͵ = ͳͷ͵,͸ͷ ʏ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ . (5.9)  

ʡܭ  > ଵଵଵ଻∙ଶଵ଴ସଵ଼ .  
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ʡܭ > Ͳ,ʹͳ. 
 

ɝɞɟ     ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ ܭʡ = Ͳ,͵. 
 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଷ଻଴,ହ = Ͳ,͹Ͷ . (5.10)  

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒   ʜʡ. (5.11)ܫ

ܤ  ൒ Ͳ,͹Ͷ ˑ. ˈ. . 
 
ɉɪɢɧɹɬɨ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
(UN (UO)) 
 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
 

1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
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ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ƚɞɟ ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ 
ɡɟɦɥɸ;ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ;ʠʧ – 

ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ;ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ. 

 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
𝛴ܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖. (5.12)  

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠ𝛴. (5.13)  

 
ɝɞɟ     ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ሺʠʡሺߤ଴ሻ = Ͳ,Ͳͳʹ ˇˎя ܷ = ʹ͵Ͳˍʑሻ; 
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଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ଴ܷ = ଵଷ ∙ ௎ʜʝʛ ʑʜ√ଷ = ଵଷ ∙ ଶଷ଴√ଷ = ͶͶ,ʹ͸ ˍʑ. (5.14)  

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
஼ܫ  = √͵ ∙ ܷЛ ∙ 𝜔 ∙ СΣ = √͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͷ = ͷ,ͷͳʏ. (5.15)  

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɨ ɮɨɪɦɭɥɟ 5.14: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͶͶ,ʹ͸ ∙ ͳͲଷ  ∙ ଴,଴ଵ଴,଴ଵ+଴,ଽ଺ହ = ʹʹ͹ʑ.  
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ଴ܷ Эʚ.ʠʡ. (5.16)  

 ʠܷʟ ൒ ଵ,ଷ଴,ଽ ∙ ଷ ∙ଶଶ଻ଵ଴,ହ √ଷ∙బ,భయ⁄  .  
 ʠܷʟ ൒ ͷ,ʹͶ. 
 

ɝɞɟ     ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɸɬ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 

 ʤ = ଵʙʡ+ଶ. (5.17)  
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ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % 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 (ȺɊɁ). 

 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ஼ܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ.  

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷʟଵ = 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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5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
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 ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ூమூሺ̂భሻ. (5.18)  

 

ɝɞɟ     ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫሺ̂ଵሻ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ஺ሺூమ∗ሻమ, (5.19)  

 
ɝɞɟ     ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:  
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ሺ̂ଵሻܫ = Ͳ,Ͳ͹ ∙ ͵Ͳ͹͵ = ʹͳͷ,ͳͳ ʏ.  

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ     ݐʛʏʙʠ =͹ͲͲ ˔.  

ɉɪɢ ɷɬɨɦ: 
∗ଶʞʢʠʙܫ  = ூమ∗ʙʜ = ଴,ଵସଵ,ଶ = Ͳ,ͳʹ ˑ. ˈ.. (5.20)  

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
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ଶʞʢʠʙ∗ܫ = ூ∗మʙʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳͺ.  
 
ɝɞɟ     ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͺ: 

ʓʝʞݐ  = ଷ଴଴,ଵସమ = ͳͷ͵ͳ˔  

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ሺூ∗మሻమ. (5.21)  

 ʏ = ͵Ͳ = ሺܫଶ∗ሻଶ ∙   ʠʟ. (5.22)ݐ
 

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 I2/Iɧ 1,0 0,6 0,5 0,4 0,3 0,2 0,12 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ), ࢚ʠʟ 30 83 120 188 333 750 1531 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ I2 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 

 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɹɬɨ: t ɦɢɧ. = 0,5 ɫ,         

t ɦɚɤɫ. =  ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ.  
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ܫଶʝʡʠ 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 BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 
ɍɫɥɨɜɢɟ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 

220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ 
ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
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.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ . (5.23)  

 
ɝɞɟ  ܺ∗ˎ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ Ʌɗɉ ɜ ɭɫɥɨɜɧɵɯ ɟɞɢɧɢɰɚɯ;  ܺௗ ˅ː′′ −  ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 
ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; ʒܺ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

 ܺ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ = Ͷʹ,ͺ ∙ ହ଺,ଶହଶସଶమ = Ͳ,ͲͶͳ. (5.24)  

 ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ʹ ∙ ሺଶସଶଵ଴,ହሻଶ = ͳͲ͸,ʹͶ. (5.25)  

 ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଵଵ଴଴ ∙ ହ଺,ଶହ଼଴ = Ͳ,Ͳ͹͹. (5.26)  

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
.ଶʠ.ʖ∗ܫ  ൑ ଵଵ,ଷ⋅ଶ∙ሺଵ଴଺,ଶସ+଴,଴଻଻+଴,଴ସଵሻ.   

.ଶʠ.ʖ∗ܫ  ൑ Ͳ,ͲͲͶ . 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 

.ଶ ʠ.ʖܫ            = Ͳ,ͷͷ ∙ Ͷ,ͳ = ʹ,ʹ͸ ʏ.                                                                      (5.27) 
  
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 110 

ɤȼ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺࡵ૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟɩ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
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ʠʗʒʜܫ = ௄ʜ∙ூሺ̂భሻ௄ʑ ଵ,଴ହ∙ଷ଴଻ଷ଴,ଽ଼ = ͵ʹͻʹ,ͷ ʏ.   
 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͸ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ௄ʜ∙ூሺ̂భሻ௄˅ = ଵ,଴଼∙ଷ଴଻ଷ଴,ଽ଼ = ͵͵ͺ͸,͸ ʏ.    

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
 
Ɍɚɛɥɢɰɚ 5.2 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ࡵࡵʜ 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 ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
3) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ௄ʜ∙ூሺ̂భሻ௄ʑ = ଵ,ଶ∙ଷ଴଻ଷ଴,ଽ଼ = ͵͹͸ʹ,ͺ ʏ.   

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ = ͸͸,Ͳʹ  ʑ. (5.28)  

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 110 

ɤȼ, 8,5 ɫ ɧɚ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4.6  Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺࢆ૚ <ሻ, ሺࢆ૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ ɏɟɦɱɢɧɫɤɨɣ 
Ƚɗɋ: 

 ܼଵ ൑ ʜܭ ∙ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ . (5.29)   

 ܼଵ ൑ Ͳ,ͺ ∙ ͺͺ,ʹ + ଴,ସ଼ = ͳͶ,ͳ ʝˏ . 

 

ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ. 
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ܼʡ = ଴,ଵ଴ହ∙ଶଷ଴଺ଷ ଶ = ͺͺ,ʹ ʝˏ.  
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ሺͲ,ͳͲͷ ∙ ହହ,ଽ଺ଷ + ଴,ସ଼ ∙ ହହ,ଽଶଷ଴మሻ = Ͳ,Ͳ͹ͷ ˑ. ˈ.  

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ͷ ∙ ʹ = Ͳ,ͳͷʝˏ. (5.30)  

 
ɝɞɟ ܼ˄ – ɛɚɡɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

 ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమହହ,ଽ = ʹ ʝˏ. (5.31)  

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͷ ∙ ଷ଴଴଴ ହ⁄ଵ଴ହ଴଴ ଵ଴଴⁄ = Ͳ,ͺ͸ ʝˏ.  

 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ ܼଵʠʖ = Ͳ,ͺ͸ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͷͲ ʝˏ ˔ˈˍ⁄ . 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1,0ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɢ ɫɛɪɨɫ ȺɊɁ. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴ହ଴଴√ଷ∙ଷ଴଻ଷ = ʹ ʝˏ. (5.32)  

 
ɝɞɟ     ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 
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̠∗ܫ = ூ˗ூ˓.ːˑˏሺభሻ = ଵ଼ହ଴ଽଷ଴ = ͳ,ͻͻ ˑ. ˈ.. (5.33)  

 
ɝɞɟ ܫʑ.ʤ.ʤ. – 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 ∙  .ʜʝʛܫ

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ːˑˏ.ˆ∗ூ∗̠ = ଴,ଽହ∙ଵଵ,ଽଽ = Ͳ,Ͷͺ ˑ. ˈ.. (5.34) 

ʜʏʒʟ.ʣ ߮ݏ݋ܿ  = ௖௢௦ఝˆ଴,ଽହ∙ூ∗̠ = ଴,଼ହ଴,ଽହ∙ଵ,ଽଽ = Ͳ,Ͷͷ. (5.35)  

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸͵,͵°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼଶ∗ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ସ଼ଵ,ଶ = Ͳ,Ͷ ˑ. ˈ.. (5.36) 

 ܼଶ = ܼଶ∗ ∙ ܼ˄˃ˊ. = Ͳ,Ͷ ∙ ʹ = Ͳ,ͺ ʝˏ. (5.37) 
 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼଶʠʖ = ܼଶ ∙ ʙ˕˕ʙ˕ː = Ͳ,ͺ ∙ ଷ଴଴଴ ହ⁄ଵ଴ହ଴଴ ଵ଴଴⁄ = Ͷ,͸ ʝˏ.  

 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ ܼଶʠʖ = Ͷ,͸ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 20%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼʠʛଵ = Ͳ,ʹͷ ʝˏ, ܼʠʛଶ = ͳ,ͳ͵ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ 
ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.4.7 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 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ.  

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
.௉ ʠʗʒʜܫ  = ʙʜ∙ூ˓.ːˑˏሺమሻ௄ʑ = ଵ,଴ହ∙଴,଼଺଴,ଽ଼ = Ͳ,ͻʹ ʏ.  
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ʙʜ∙ூˇ.ˇ.˓ˑ˕.ሺమሻ௄ʑ = ଵ,଴଼∙଴,ଽସ଴,ଽ଼ = ͳ,ͲͶ ʏ .  
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥ.5.3), ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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Ɍɚɛɥɢɰɚ 5.3  – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ࡵࡵʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
(ɫ) 300 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
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: 

ʟ.ʡʝሺଶሻܫ  = ூ∗̠ ∙ʙʜ∙ூ˓.ːˑˏሺమሻ௄ʑ = ଵ,ଽଽ∙ଵ,ଵ∙଴,଼଺଴,ଽ଼ = ͳ,ͻʹ ʏ.  
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.5 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». 
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 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 ɰɟɩɢ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 
          ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɧɚɥɢɱɢɢ 
ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ 
ɱɚɫɬɢ ɡɚɳɢɬɵ.  
          ɍɫɬɚɜɤɢ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ɫɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɟ ȼ. Ɇɚɬɪɢɰɚ 
ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɟ ȼ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 

ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐʞ = ∇ʜʞʢ + ∆ℎ௦ = ͷͻ͹,ͲͲ + ͳ,ͷͳ = ͷͻͺ.ͷͳ. (6.1)   

 ℎ௦ = ℎଵ% + ∆ℎ௦௘௧ + ܽ = Ͳ,͹Ͳ + Ͳ,ͲͲͷ͵ + Ͳ,Ͷ = ͳ,ͷ ˏ . (6.2)   
 
ɝɞɟ     ℎଵ%- ɜɵɫɨɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ (ɞɥɹ III  ɤɥɚɫɫɚ ܽ =Ͳ,Ͷ ˏ). 

 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅𝑔∙ௗ ߙݏ݋ܿ = ଴,଴଴଴଴଴ଶଷ∙ଶଶమ∙଻଴଴ଽ,଼ଵ∙ଵହ = Ͳ,ͲͲͷ͵ ˏ. (6.3)   

 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ʹ͵,ͷ ˏ. (6.4)  

 
ɂɡ ɋɉ [37] 
௪ܭ  = ͵ ∙ ቀͳ + Ͳ,Ͳͳ͵ͺ ∙ ௏ೢ√𝑔∙ఔయ ቁ ∙ ͳͲ−଻ . 

௪ܭ  = ͵ ∙ (ͳ + Ͳ,Ͳͳ͵ͺ ∙ ଶଶ√ଽ,଼ଵ∙ଵ଴−ఱయ ) ∙ ͳͲ−଻ = Ͳ,ͲͲͲͲʹ͵.  
  
ɂɡ ɋɉ [37] ɩɨ ɜɟɪɯɧɟɣ ɤɪɢɜɨɣ 
 

Ⱦɥɹ 
𝑔௅௏ೢమ = ͷͲ               

𝑔ℎ௏ೢమ = Ͳ,Ͳʹ  
𝑔்௏ೢ = ͳ,͹ 

 

Ⱦɥɹ  𝑔௧௏ೢ = ͳ͵ʹͶͶ           
𝑔ℎ௏ೢమ = Ͳ,Ͳͺͳ  

𝑔்௏ೢ = Ͷ,Ͳ 

 
ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ: 
 ℎ = Ͳ,ͲͲ͸ͻ ∙ ௏ೢమ𝑔 = Ͳ,ͷʹ ˏ . 

 ܶ = Ͳ,ͺͻ ∙ ௏ೢ𝑔 = ʹ,͹͹ c . 

 
ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
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⅄ௗ = 𝑔்మଶగ = ଽ,଼ଵ∙ଶ.଻଻మଶగ = ͳʹ,ͲͲ ˏ.  (6.5) 

 
ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ: 
 ݀ > Ͳ,ͷ⅄ௗ , ɫɥɟɞɭɟɬ ʹ͵,ͷ > ͸,ͲͲ. 
  
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɜɨɥɧɵ ͳ% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎܭ௜ = Ͳ,ͷʹ ∙ ʹ,ͳʹ = ͳ,ͳͳ. (6.6) 

 
ɂɡ ɋɉ [37]. 

 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
6.2.1 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɨɦ ȽɌɋ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ – Q0.01%, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ -
Q0.1%. 

 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫ. 1.2) ɨɩɪɟɞɟɥɹɸɬ: 
 
ɩɪɢ ɪɚɫɯɨɞɟ ࡽˏ˃ˍ˔.˓˃˔˚ˑ˔ː  = ʹͺͻͷ,͵ʹ  ɦ3/ɫ ∇ʜʐˑ˔ː = ͷͷͶ,͹Ͳ ; 
 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ ɩɪɨɩɭɫɤɟ ɜɨɞɵ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
 
Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ: 

ˑ˔ːܪ  = ʜʞʢ ߘ − ʢʜʐ(ܳˏ˃ˍ˔. ˓˃˔˚ˑ˔ː ) = 597.00 – 554,7 = 42,3 ɦ > 33,4 ɦ         
 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ ɩɪɨɩɭɫɤɟ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɟɜ: 

 

 ܳˆ˃ˑ̝ ː = ேˆ˃ ଽ.଼ଵ∙ሺுˑ˔ː −∆ℎሻ∙ఓ = ଶଽଷଷ଴ଽ.଼ଵ∙ସଶ,ଷ∙଴,ଽ଻ =  ͹͵ ˏଷ/˔.           (6.7)   

 
 

ɋɨɝɥɚɫɧɨ [37] ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ 
ɪɚɫɯɨɞɨɜ - m, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 

m = (n - 1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ݊ ൑ ͸; 
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ɫɥɟɞɨɜɚɬɟɥɶɧɨ, m = 3-1=2 
 ܳʒЭʠˑ˔ː = ݉ ∙  ܳˆ˃ˑ̝ ː = ʹ ∙ ͹͵ = ͳͶ͸,ͲͲ ˏଷ/˔. (6.9)   

 
 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ: 

 ܳ˓˃˔˚ˑ˔ː = ܳˏ˃ˍ˔. ˓˃˔˚ˑ˔ː − ܳʒЭʠˑ˔ː − ܳ௖. (6.11)   
 ܳ˓˃˔˚ˑ˔ː = ʹͺͻͷ,͵ʹ –  ͳͶ͸,ͲͲ –  ͵͸͵,͸ʹ =  ʹ͵ͺͷ,͹ ˏଷ/˔ . 

 ܳ˔. = ௏˒ ˑ + ௏˒ ˓ʡ˔˓ = ሺହ,଻ + ଵ,଼ସሻଵ଴9ଶ଴଻ଷ଺଴଴଴  =  ͵͸͵,͸ʹ ˏଷ/˔. (6.12)  

 
6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɜɵɩɭɫɤɨɜ  
 
Ɂɚɞɚɸɬɫɹ ɞɢɚɦɟɬɪɨɦ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ D ɨɬ 1 ɞɨ 5 ɦ 
 
D = 3,0 ɦ  
 
ɉɪɢɧɢɦɚɸɬ ɨɬɦɟɬɤɭ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ ɜɵɲɟ 

ɩɨɬɨɥɤɚ ɝɚɥɟɪɟɢ ɧɟ ɦɟɧɟɟ 
 

 
஽ଶ + ʹˏ = ͳ,ͷ + ʹ = ͵,ͷˏ.  

 ∇ ʥʝ = ∇˒ˑˎ ˆ˃ˎˈ˓ˈˋ + ℎˆ˃ˎˈ˓ˈˋ + ͵,ͷ = ͵Ͷ͹,͵ʹ + ͵ + ͵,ͷ.  
 
ɝɞɟ     ∇˒ˑˎ ˆ˃ˎˈ˓ˈˋ – ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ; ℎˆ˃ˎˈ˓ˈˋ – ɜɵɫɨɬɚ ɝɚɥɟɪɟɢ. 
 ∇ ʥʝ = ͵͹͵,ͻͲ . 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɇ: 
 

 ʜ = ∇ʜʞʢ−∇ʢʛʝଶ − ∇ʥʝ = ହଽ଻−ହ଼ହ.ଷସଶ − ͵Ͷ͹,͵ʹ = ʹʹ,ͻʹ ˏ.   
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ: 
˅˅ݍ  = ܪ݃ʹ√𝜔ߤ = Ͳ,ͺ ∙  ͹,Ͳ͹ ∙ ሺʹ ∙ ͻ,ͺͳ ∙ ʹʹ,ͻʹሻ଴,ହ =  ͳʹͺ,ͻʹ ˏଷ/˔. (6.14)  

 
 ɝɞɟ     ߤ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ 0,8;  

 𝜔 - ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 3,0 ɦ. 
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 𝜔 =  ɎRଶ  =  ͵,ͳͶ ∙ ͳ,ͷʹ = ͹,Ͳ͹ˏଶ. (6.15)  
 

Ⱦɚɥɟɟ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ Qɫɪ 

 ݊ = ஻௕ = ଵଶ.ଷ଻଼ = ʹ. (6.16)  

 
ɉɪɢɧɹɬɨ 2 ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 3. 
 
6.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɪɢɫɛɟɪɦɟ   
˓ݍ  = [𝑣h]ℎнɛ, (6.17)  

 
ɝɞɟ    hɧɛ  ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɍɇȻ = f (Qɧɛ) 
ɩɪɢ  ܳˏ˃ˍ˔. ˓˃˔˚ˑ˔ː ;  

[vh] ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɫɤɚɥɶɧɵɟ – ɛɨɥɟɟ 5ɦ/ɫ). 

ɉɪɢɧɹɬɨ [vh] = 5 ɦ/ɫ.  
 ℎː˄ = ∇ʜʐˑ˔ː − ∇ˇːˑ = ͷͷ͸.͹ − ͷͷͲ,ͲͲ.  

˓ݍ   =  ͷ ∙ Ͷ,͹ =  ʹ͵,ͷ ˏଶ/˔ . 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ  
˅ݍ   =  ͳ,ʹͷݍ˓  =  ͳ,ʹͷ ∙  ʹ͵,ͷ =  ʹͻ,͵ͺ ˏଶ/˔.  

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ȼ = Σb, 
ܤ  = ொ˓˃˔˚ˑ˔ː௤˅ = ଷ଺ଷ ଶଽ,ଷ଼ = ͳͷ,͵͹ˏ. (6.18)  

 
ɉɪɢɧɹɬɨ 2 ɩɪɨɥɟɬɚ ɲɢɪɢɧɨɣ b =8 ɦ 
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ В ɪɚɜɧɚ ʹ ∙ ͺ =  ͳ͸ ˏ 
 
6.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ 
 
 ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ  Н01, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ  Н02 
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଴ଵˑ˔ːܪ  =  ( ொ˓˃˔˚ˑ˔ː௠∙௕∙௡∙√ଶ𝑔)ଶ ଷ⁄ = ቀ ଷ଺ଷ଴,ସଽ∙ଵ଺∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄ = Ͷ,͹ͺ ˏ. (6.19)  

 
ɝɞɟ m  ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ (ɜ 
ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɸɬ m = 0,49) 

 H଴ଶˑ˔ː =  ( ୕˓˃˔˚ˑ˔ː୫∙க ∗σ∙ୠ∙୬∙√ଶg)ଶ ଷ⁄ = ቀ ଷ଺ଷ଴,ସଽ∙଴,ଽସ଺∙ଵ଺∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = Ͷ,ͻ͸ ˏ. (6.20)  

 
ɝɞɟ    ɛn  ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɜ ɩɪɨɟɤɬɟ ɛn = 1);  

İ  ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ ɩɨɬɨɤɚ ɜ 
ɩɪɨɥɟɬ. 

ߝ  = ͳ − Ͳ,ʹ [క˖+ሺ௡−ଵሻక˄௡ ] ுబభ௕ = ͳ − Ͳ,ʹ [଴,଻+ሺଶ−ଵሻ଴,ସହଶ ] ସ,଻଼଼ = Ͳ,ͻͶ͸. (6.21)  

 
ɝɞɟ     𝜉˖- ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7; 𝜉˄-ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ, ɞɥɹ ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ 0,45. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ V0 

 ʜ = ʜ଴ଶ − 𝛼௏బమଶ𝑔 . (6.22)  

 ଴ܸ = ொ˓˃˔˚ˑ˔ːሺʜʞʢ−ʓːˑሻሺ஻+ሺ௡−ଵሻఋʐሻ =  ଷ଺ଷሺହଽ଻,଴଴−ହହ଴,଴଴ሻሺଵ଺+ሺଶ−ଵሻ∙ସሻ. (6.23)  

 ଴ܸ = Ͳ,͵ͺ͹ ˏ/˔. 
 

ɝɞɟ     δȻ  ɬɨɥɳɢɧɚ ɛɵɤɚ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ ɢ ɪɚɡɦɟɪɨɜ 

ɩɟɪɟɤɪɵɜɚɟɦɵɯ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ (ɜ Ʉɉ ɩɪɢɧɢɦɚɸɬ įȻ = 3 ɦ - ɞɥɹ 
ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b ≤ 14 ɦ ɢ δȻ = 4 ɦ - ɞɥɹ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b> 14 ɦ). 

ܪ  = ଴ଶˑ˔ːܪ − 𝛼௏బమଶ𝑔 = Ͷ,ͻ͸ − ͳ,ͳ ∙ ଵ,ଵ∙଴,ଷ଼଻మଶ∙ଽ,଼ଵ = Ͷ,ͻͷ͸ ˏ. (6.24)  

 
6.2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
ɇɚɡɧɚɱɚɸɬ ɇɫɬ – ɛɥɢɠɚɣɲɢɣ ɤ ɜɵɱɢɫɥɟɧɧɨɦɭ ɇ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 
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H = 4,956 ɦ ɇɫɬ = 5ɦ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ =  ʜʞʢ −  ʜ˔˕ =  ͷͻ͹,ͲͲ − ͷ =  ͷͻʹ,ͲͲ. 

 
6.2.7 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Ɉɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɩɪɢ Ɏɉɍ) ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ:  
 H଴ଵ˒ˑ˅ = ( ୕˓˃˔˚˒ˑ˅୫∙B∙√ଶg)ଶ ଷ⁄ = ቀ ସ଺଼ ଴,ସଽ∙ଵ଺∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄ = ͷ,͸͹ ˏ. (6.25)  

 H଴ଶ˒ˑ˅ =  ( ୕˓˃˔˚˒ˑ˅୫∙க∙σ˒∙B∙√ଶg)ଶ ଷ⁄ = ቀ ସ଺଼  ଴,ସଽ∙଴,ଽହ∙ଵ଺∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄ =  ͷ,ͺͷ ˏ. (6.26)  

 
Ɋɚɫɫɱɢɬɵɜɚɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ 

ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 V଴˒ ˑ˅ = ୕˓˃˔˚˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺB+ሺ୬−ଵሻஔʐ = ସ଼଺ ሺହଽ଼,଴଴−ହହ଴,଴଴ሻሺଵ଺+ሺଶ−ଵሻ∗ଷሻ =  Ͳ,Ͷͺͺ ˏ̝.  (6.27)  

 H˒ˑ˅ = H଴ଶ˒ˑ˅ − α∙୚బ˒ˑ˅మଶg = ͷ,ͺͷ − ଵ,ଵ∙଴,ସ଼଼ మଶ∗ଽ,଼ଵ =  ͷ,ͺͶ ˏ. (6.28)  

 
Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ, ɬ.ɟ. ɨɬɦɟɬɤɭ ɩɪɢ 

ɤɨɬɨɪɨɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ   
 ∇ʣʞʢ˓ = ∇ʒʑ + H˒ˑ˅ =  ͷͻʹ,ͲͲ +  +ͷ,ͺͶ = ͷͻ͹,ͺͶ . 

 
Ɍ.ɤ. . ∇ʣʞʢ > ∇ʣʞʢ˓ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ. 
 
6.2.8 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɨɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 

ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ɇɫɬ = 8 ɦ. 
ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ [41].  
ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɤɨɨɪɞɢɧɚɬɵ ɩɪɢɜɟɞɟɧɵ ɞɥɹ 

ɡɧɚɱɟɧɢɹ H =1 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɚɠɞɭɸ ɤɨɨɪɞɢɧɚɬɭ ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɧɚ 
ɧɚɩɨɪ ɇɫɬ = 8 ɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɦɧɨɠɟɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɤɨɨɪɞɢɧɚɬɵ       
(ɬɚɛɥ. 6.1) ɢ ɩɨɫɬɪɨɟɧ ɨɝɨɥɨɜɨɤ ɪɢɫɭɧɨɤ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 –Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

x y x y x y x y 
0 1,008 8 2,048 16 9,88 24 22,592 

0,8 0,288 8,8 2,568 16,8 10,952 24,8 24,104 
1,6 0,056 9,6 3,152 17,6 12,064 25,6 25,656 
2,4 0 10,4 3,8 18,4 13,224 26,4 27,24 
3,2 0,048 11,2 4,512 19,2 14,5 27,2 28,872 
4 0,216 12 5,288 20 15,68 28 30,544 

4,8 0,48 12,8 6,112 20,8 16,976 28,8 32,248 
5,6 0,8 13,6 6,984 21,6 18,312 29,6 33,992 
6,4 1,168 14,4 7,896 22,4 19,696 30,4 35,768 
7,2 1,584 15,2 8,864 23,2 21,12 31,2 37,584 

 
Ɋɢɫɭɧɨɤ 6.1 – ɉɪɨɮɢɥɶ Ⱥ 

 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 

ɩɨ ɞɭɝɟ C-D ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɭ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɪɜ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɇɫɬ [41].  

 
ɇ = 8 ɦ, ɪɧ = 20 ɦ, R = 15,5 ɦ . 
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Ɋɢɫɭɧɨɤ 6.2 – ɉɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
 Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ (ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ) ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ =  ͷͻʹ,ͲͲ + ͳ,͸ ∙ ͷ =  ͸ͲͲ,ͲͲ ˏ . (6.29)  

 
ɉɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɨ ɧɚɢɛɨɥɶɲɟɣ ɨɬɦɟɬɤɟ ɢɥɢ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɩɨ ɨɬɦɟɬɤɟ ɜɟɪɯɚ ɛɵɤɚ. 
ɉɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ. 

 
6.2.9 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
Ɋɚɫɱёɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɟɝɨ ɝɥɭɛɢɧɵ d ɢ 

ɞɥɢɧɵ lɤ. Ɍ.ɤ. ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɬɨ 
ɩɨɥɧɚɹ ɷɧɟɪɝɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɪɚɜɧɚ ʡ଴ଵ = ͵Ͳ ˏ, ɚ 
ɫɨɩɪɹɠёɧɧɚɹ ɝɥɭɛɢɧɚ   ℎ௖′′ = ͳʹ,ͻʹ ˏ. 

Ƚɥɭɛɢɧɭ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɜɵɱɢɫɥɹɸɬ ɩɭɬёɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɹ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚɱɚɥɶɧɭɸ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖′′ − ሺℎʜʐ +   ሻ, (6.30)ݖ∆

 
ɝɞɟ ∆ݖ – ɩɟɪɟɩɚɞ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɪɢ ɜɵɯɨɞɟ ɩɨɬɨɤɚ ɢɡ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɜ 
ɪɭɫɥɨ ɇȻ. Ɉɩɪɟɞɟɥɹɸɬ ɟɝɨ, ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ, ɱɬɨ ɜɵɯɨɞɧɚɹ ɱɚɫɬɶ 
ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɪɚɛɨɬɚɟɬ, ɤɚɤ ɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɫ ɲɢɪɨɤɢɦ 
ɩɨɪɨɝɨɦ. 

ݖ∆  = ௤మଶ𝑔ሺఝℎː˄ሻమ − 𝛼௤మଶ𝑔(𝜎ℎ೎′′)మ = Ͳ,͹Ͷ ˏ. (6.31)  

 ݀ଵ = ͳ,ͳ ∙ ͻ,͸͹ − ሺͶ,͹ + Ͳ,͹Ͷሻ = ͷ,ʹͲ ˏ. 
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ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ 

ɜɨɞɨɫɥɢɜɨɦ ɫ ɭɱɟɬɨɦ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ: 
 ଴ܶଶ = ʡ଴ଵ + ݀ଵ = ͵Ͳ + ͷ,ͷ͹ = ͵ͷ,ͷ͹ ˏ. (6.32)  

  
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɧɨɜɵɟ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ℎ௖′  ɢ ℎ௖′′. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɨɥɭɱɚɸɬ 𝜉 బ் = ͸,͸͸, ɩɨ ɝɪɚɮɢɤɭ 
 
′௖ߞ  = Ͳ,͵ʹ ɢ  ߞ௖′′ = ʹ,Ͷ͵.  
 ℎ௖′ = ′௖ߞ ∙ ℎˍ˓ = Ͳ,ʹͳ͸ ∙ ͵,͵͵ = Ͳ,͹ʹ ˏ.  
 ℎ௖′′ = ′′௖ߞ ∙ ℎˍ˓ = ͵,Ͳ ∙ ͵,͵͵ = ͳͲ,Ͳ ˏ.  
 
Ɉɩɪɟɞɟɥɹɸɬ ɧɨɜɭɸ ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ݀ଶ  ɩɨ ɬɨɣ ɠɟ ɮɨɪɦɭɥɟ, ɱɬɨ ɢ ݀ଵ, 

ɩɨɞɫɬɚɜɥɹɹ ɧɨɜɨɟ ɧɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ℎ௖′′ 
ݖ∆  = Ͳ,͹ͷ ˏ . 
 ݀ଶ = ͳ,ͳ ∙ ͳͲ,Ͳ − ሺͶ,͹ + Ͳ,͹ͷሻ = ͷ,ͷͷ ˏ . 
 
Ɋɚɡɧɢɰɚ ɩɪɟɞɵɞɭɳɟɣ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ݀ଵ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɝɥɭɛɢɧɵ 

ɤɨɥɨɞɰɚ ݀ଶ ɫɨɫɬɚɜɥɹɟɬ ݀ଶ − ݀ଵ = ͷ,ͷͷ − ͷ,ͷʹ = Ͳ,ͲͶ ˏ. 
ɉɨ ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɜɢɞɧɨ, ɱɬɨ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɦɨɠɟɬ 

ɨɛɟɫɩɟɱɢɬɶ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɝɥɭɛɢɧɨɣ 5,63ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ 
ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɜ ɇȻ ɩɪɢɧɹɬ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɫ ℎˍ = ͷ,͹ ˏ.  

 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ∇ʞʑ = ∇ˇː˃ − ݀ˍ = ͷͷͲ − ͷ,͹ = ͷͶͶ,͵Ͳ.  
 
6.3  Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ:  

1. ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ 
2. ɭɫɬɨɣɱɢɜɨɫɬɶ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 
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ɉɥɨɬɢɧɵ ɢɡ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɛɟɬɨɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɛɵɱɧɨ 
ɩɪɨɟɤɬɢɪɭɸɬ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ ɧɚɩɨɪɨɦ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ. 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɨɫɧɨɜɚɧɢɸ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ.  

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ ɪɚɜɧɚ: 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͷͻ͹ − ͷ͵ͺ = ͷͻ ˏ.  

 ∇˒ˑˇ = ∇ˇː˃ − ݀ = ͷͷͲ,ͲͲ − ͷ,͹ = ͷ͵ͺ,ͲͲ ˏ.             
 
ɝɞɟ     d – ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ܤ  = Ͳ,͹ℎ = Ͳ,͹ ∙ ͷͻ = Ͷͳ ˏ . 
 
ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɢ ɭɱɚɫɬɤɚ ɫɨɩɪɹɠɟɧɢɹ, ɜɵɹɫɧɢɥɨɫɶ, 

ɱɬɨ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɧɟɞɨɫɬɚɬɨɱɧɚ. ɉɨɷɬɨɦɭ, ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ 
ɭɜɟɥɢɱɢɬɶ ɲɢɪɢɧɭ ɞɨ ܤ = Ͷͳ ˏ ɩɪɢ ɡɚɥɨɠɟɧɢɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ݉௧ = Ͳ,ͻ. 

 
6.3.2 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: 

ɫɟɤܤ  = ܾ + ɛߜ = ͳʹ + ͵ = ͳͷ 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. 

 
6.3.3 Ȼɵɤɢ 
 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ. 
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ɉɪɢɧɢɦɚɸɬɫɹ ɛɵɤɢ ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ, ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɞɥɹ 
ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 0,5 ɦ, ɲɢɪɢɧɚ ɢ ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ 
ɩɪɢɧɢɦɚɟɬɫɹ 0,7 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɸɬ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 

 
6.3.4 ɍɫɬɨɢ 
 
ɏɟɦɱɢɧɫɤɚɹ Ƚɗɋ ɧɟ ɢɦɟɟɬ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ 

ɫɤɚɥɶɧɨɦ  ɨɫɧɨɜɚɧɢɢ. ɉɨɷɬɨɦɭ ɧɚɡɧɚɱɟɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 126 ɦ, 
ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɬɞɟɥɹɬɶ ɜɨɞɨɫɥɢɜ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɷɬɨɝɨ 
ɭɫɬɨɹ – ɪɚɡɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɜɨɞɨɫɥɢɜɚ ɢ ɡɞɚɧɢɹ Ƚɗɋ. Ɍɚɤɠɟ ɧɚɡɧɚɱɟɧ 
ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 120  ɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ ɫ ɛɟɪɟɝɨɦ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɨɣ. 

 
6.3.5 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ. 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸɬ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ˃ˇ˓, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɸɬ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 aˇ˓ ൒ ு೏·ఊ೙ூˍ˓,ˏ . (6.33)   

 
ɝɞɟ     ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɫɥɭɱɚɟ 
ȽɌɋ I ɤɥɚɫɫɚ ߛ௡ = ͳ,ʹͷ; ܫˍ˓,ˏ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɞɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ܫˍ˓,ˏ = ʹͷ; ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ˔.˒. = ͷͻ͹,ͲͲ − ͷͷͲ,ͲͲ = Ͷ͹,Ͳ ˏ (6.34)   
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: aˇ˓ ൒ ସ଻·ଵ,ଶହଶହ  . 

 aˇ˓ ൒ Ͷ,ͳ . 
 
ɇɚɡɧɚɱɚɸɬ ˃ˇ˓ = Ͷ,ͳ ˏ. 
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6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ.  
ɉɪɢɧɢɦɚɟɬɫɹ ɧɢɠɧɹɹ ɝɚɥɟɪɟɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ ɲɢɪɢɧɨɣ 2,5ɯ3 ɦ ɧɚ 

ɨɬɦɟɬɤɟ ∇=547,32 
ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɟ ∇=553,00 ɢ 569,00 ɩɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɞɥɹ 

ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, 
ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɟɬ ɪɚɡɦɟɪ 2ɯ2,5 ɦ. 
 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
6.4.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 Ɂˊ˃˅ = ∆ுˊ∙ఊ೙௃ˍ˓.೘ = ଶ଻,଻ଶ∙ଵ,ଵହଵହ = ʹ,ͳ ˏ. (6.35)  

 
ɝɞɟ     ܬˍ˓ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɜ ɡɚɜɟɫɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɬɫɹ ܬˍ˓ = ͳͷ; ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ∆ܪˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ˊܪ∆  = ௗܪ − ௔௦ܪ = ʹ͹,ͷ − ͳͳ = ͳ͸,ͷ ˏ. (6.36)  
 
ɝɞɟ ܪ௔௦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ. ɋɨɝɥɚɫɧɨ [12] ɩɪɢɧɢɦɚɸɬ: 

௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ · ʹ͹,ͷ = ͳͳ ˏ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ˒ = ሺͳ,ͳʹͷ ÷ ʹ,͹ͷሻ. (6.37)  

 
ɉɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɢɡ ɢɧɬɟɪɜɚɥɚ ݈ଷ = ʹ,ͷ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 hˊ˃˅ = Ͳ,ͷ ∙ ௗܪ = Ͳ,ͷ ∙ ʹ͸ = ͳ͵ ˏ.  

 
6.4.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 

ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ 
Ⱦɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 200ɦɦ. 
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Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ: 
 hˇ˓ = Ͳ,ͷ ∙ hˊ˃˅ = Ͳ,ͷ ∙ ͳ͵ = ͸,ͷ ˏ.  

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɨ 5 ɦ.  

 
6.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.5.1.1  ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙𝑔∙ఘʐ௕+ఋʐ = ଵଷଷ଻,ଵ଼∙଼∙ଽ,଼ଵ∙ଶସ଴଴଼+ସ = ʹͲͻͺͺ,ͺͻˍʜ/ˏ. (6.38)  

 
ɝɞɟ  ܵ˒ˎ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩʐ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɸɬ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɩɥɨɬɢɧɵ. 
Ⱦɚɥɟɟ ɩɨɜɬɨɪɹɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɛɵɤɚ: 
˄ܩ  = ௌ˄∙ఋʐ∙ఘ˄∙𝑔௕+ఋʐ = ଵହଽ଺,଼ଽ∙ସ∙ଶସ଴଴∙ଽ,଼ଵ଼+ସ = ͳʹͷ͵ʹ ˍʜˏ. (6.39)  

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳଷ ≈ Ͳ,Ͳͷͷ݂√݂݃ = Ͳ,Ͳͷͷ ∙ ͷʹ ∙ √ͷʹ ∙ ͻ,ͺͳ = ʹͲʹ,͵ʹ ˍʜ. (6.40)  

 
ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͷͻͺ − ͷͻͷ + Ͳ,ͷሻ ∙ ͺ = ͷʹ ˏଶ. (6.41)  

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+ఋʐ = ଶ଴ଶ,ଷଶ଼+ସ = ͳ͸,ͺ͸ ˍʜ/ˏ. (6.42)  

 
6.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
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–  ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 ʡʑ = ρೢ𝑔ℎభ మଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହଽమଶ = ͳ͹Ͳ͹͸,ͻͺ ˍʜ/ˏ. (6.43)  

 
ɝɞɟ     ℎଵ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅ы = ͷͻ͹,ͲͲ − ͷ͵ͺ = ͷͻ ˏ 

 
–  ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʡʜ = ρೢ𝑔ℎమ మଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵଶ,଼మଶ = ͺͲͶ,ʹʹ ˍʜ/ˏ. (6.44)  

 ℎଶ = ∇ʜʐ˔. ˒. −∇˒ˑˇˑ˛˅ы = ͷͷͲ,ͺͲ − ͷ͵ͺ = ͳʹ,ͺ ˏ . 
 
–  ɫɨ ɫɬɨɪɨɧɵ ɇȻ – ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɟ ɬɟɥɚ ɞɚɜɥɟɧɢɹ ɨɬ ∇ʜʐ˔. ˒.ɞɨ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 ܹ́ = ɏ௪݃ܵэ˒ː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͺͻ,ͻ͸ = ͺͺʹ,ͷͳ ˍʜ/ˏ. (6.45)  

 
ɝɞɟ     ܵэ˒ː – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ; ܵэ˒ː = ͺͻ,ͻ͸ ˏଶ. 

 
6.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ 

ɜɵɫɨɬɨɣ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ (ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ) ɢ ɞɥɢɧɨɣ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
ɩɪɢɧɹɬɨ ȼ=90,5ɦ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܹ˅ ˊ˅ = ܵэ˒ɏ௪݃ = ͷʹͶ,ͻͻ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = ͷͳͷͲ,ͳͷ ˍʜ/ˏ, (6.46)  
 
ɝɞɟ ܵэ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ; ܵэ˒ = ͷʹͶ,ͻͻ ˏଶ. 
 

6.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɟ ɬɪɚɩɟɰɢɢ ɢ ɬɪɟɭɝɨɥɶɧɢɤ (ɪɢɫ. 6.3): 
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Ɋɢɫɭɧɨɤ 6.3 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 ˗ܹ = ܵэ˒ · ɏ௪ · ݃ = ʹͲͷ,ʹͺ ∙ ͳͲͲͲ · ͻ,ͺͳ = ʹͲͳ͵,ͺͲˍʜ/ˏ. (6.47)  
 
ɝɞɟ ܵэ˒ –  ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ; ܵэ˒ = ʹͲͷ,ʹͺ ˏଶ. 

 
6.5.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ 
 ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝଶː ቁ = ͳͲ ∙ ͷ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ʹͶ,ͷˍʜ/ˏଷ. (6.48)  

 
ɝɞɟ     ℎː- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɦ; ߮ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ߮ː = ʹͲ; ːߛ˅ˊ˅-ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ: 

 ːߛ˅ˊ˅ = ͳͲ ˍʜˏయ. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. 
ːܧ  = ʟː∙ℎːଶ = ଶସ,ହ·ହଶ = ͸ͳ,ʹͷ ˍʜ. (6.49)  

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
 ʟ′ˆ˓ = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ − ʹ · ܿ ∙ ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ. (6.50)  

 ߮ˆ˓ = Ͷͷ° ɬ. ܿ = ͳͷͲ ˍʞ˃ . 
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ʟ′ˆ˓ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ସହଶ ቁ − ͷ · ͳͷͲ ∙ ݃ݐ ቀͶͷ − ସହଶ ቁ = ͺ,ͷ͹ ˍʜˏమ. 

 
ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 
  ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ − ʹ · ܿ ∙ ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ. (6.51)  

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͷ − ሺͳͲ ∙ ͷ + ͳ͸,ͳ ∙ ͳʹሻ ∙ ͻ,ͺͳ = Ͷͳ,͸ͻ ˍʜˏయ. (6.52)  

 

ɝɞɟ     ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹͷ ˍʜˏయ ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ʹͷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ͳʹ ˏ; ߮ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ߮ˆ˓ = Ͷͷ° ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ:  ʟ′′ˆ˓ = ሺͳͲ ∙ ͷ + ͳ͸,ͳ ∙ ͳʹሻ ∙ ଶ݃ݐ ቀͶͷ − ସହଶ ቁ − ͳʹ · ͳͷͲ ∙ ݃ݐ ቀͶͷ − ସହଶ ቁ = Ͷͳ,͸ͻ ˍʜˏమ. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
˃ܧ  = ʟ′ˆ˓+ ʟ′′ˆ˓ଶ ℎˆ˓ = ଼,ହ଻−ସଵ,଺ଽଶ ∙  ͳʹ = ͵Ͳͳ,͸ͺˍʜ. (6.53)  

 
Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɟɝɨ ɧɟ ɭɱɢɬɵɜɚɸɬ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɚɯ. 
 
6.5.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ  
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 
Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɏ௪݃ ∙ ℎଵ% ∙ ቀఒ̅೏గ + ℎబଶ ቁ. (6.54)  

 
ɝɞɟ,    ̅ߣௗ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ̅ߣௗ = ͳʹ,Ͳͳ ɦ; ℎଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ℎଵ% = ͳ,ͳͳ ˏ. ℎ଴ – ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
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ℎ଴ = గ∙ℎభ%మఒ̅೏ = గ∙଴,଻ଵమ   ଺,ଶଶ = Ͳ,ʹͷ ˏ. (6.55)  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቆ̅ߣௗߨ + ℎ଴ʹቇ = Ͳ,ͷ · ͻ,ͺͳ · ͳ,ͳͳ ∙ (ͳʹ,Ͳͳߨ + Ͳ,͵ʹʹ ) = ʹͳ,͸͵ ˍʜ. 
 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ  = ఒ̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ͳʹ,Ͳͳଶ∙గ − ଷ଼ · ͳ,ͳͳ = ͳ,ͷ ˏ. (6.56)  

 
6.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɹɬ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ɋɚɫɱɟɬ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 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 «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ. Ɋɚɫɱɟɬɵ ɤɪɚɟɜɵɯ ɡɧɚɱɟɧɢɣ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.3. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ [Ƚ, 
ɪɢɫ. Ƚ.1]. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ 𝛄𝐟 ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, 
ɤɇ 

ɋɢɥɚ 𝛄𝐟, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

Ɍɜ 1,0  17076,98 6216,4 19,67 73726,5 
Ɍɧ 1,0  804,22 321,82 -4,27 -868,91 
Wɧ 1,0  882,51 591,64 14,87 -6916,27 
Gɛ 0,95  11905,77 3394,75 -8,68 -27122,26 

Gɩɥ 0,95  19938,96 9266,46 -7,36 -49648,73 
Wɜɡɜ 1,0  5150,15 2540,16 0 0 
Wɮ 1,0  2013,80 1776,74 13,59 13041,27 
ȿɧ 1,2  73,50 10,92 14,78 27,57 

Wɜɨɥɧ 1,0  21,63 7,31 57,51 214,04 
qɡ 0,9  15,17 39,4 -17,59 -656,26 
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Ɍɚɛɥɢɰɚ 6.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɪɹɠɟɧɢɟ σ୷  σ୶  τ୶୷  σଵ  σଷ  

ɇɚɩɨɪɧɚɹ 
ɝɪɚɧɶ −ͳ͸͵,ͻͻ −ͷ͹ͺ,ͺͶ 0,00 −ͳ͸͵,ͻͻ −ͷ͹ͺ,ͺͶ 

ɇɢɡɨɜɚɹ 
ɝɪɚɧɶ −ͳͲͺ͵,͹Ͳ −ͷͻͷ,ͳͲ ͸͹Ͳ,͸ͻ −ͳʹͷ,͸ͳ −ͳͷͷ͵,ʹ͵ 

 
6.7 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ɀ୬ ∙ ɀ୪ୡ ∙ |σଷ୲ | ൑ ɀୡୢ ∙ Rୠ. (6.57)  

 
ɝɞɟ    ɀ୬ = ͳ,ͳͷ – 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; ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ. 

 ܴ௕ ൒ ఊ೙ ∙ఊ೗೎ ∙|𝜎య|ఊ೎ . (6.58)  

 Rୠ ൒ ଵ,ଵହ∙ଵ∙|−ଵହହଷ,ଶଷ|଴,ଽ = ʹͲ͵͸ ˍʜˏమ . 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 

ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ Rୠ = ʹͺͲͲ  ˍʜ/ˏଶ. 
 ͳ͹ͺ͸,ʹͳ ˍʜˏమ ൑  ͸͹ͷͲ ˍʜˏమ . 

 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 σ୳୷ < Ͳ. (6.59)  

 −ͳ͸͵,ͻͻ ˍʜ/ˏଶ < Ͳ . 
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
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|σ୷୳|  ൒ Ͳ,ʹͷ ∙ ɀ˅ ∙ H୳ୢ. (6.60)  
 ͳ͸͵,ͻͻ ˍʜˏమ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͷͻ = ͳͶ͹,ͷ ˍʜˏమ . 

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɤɪɢɬɟɪɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɫɞɜɢɝ ɜ ɩɟɪɜɨɦ ɩɪɟɞɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ - 
ɩɨɬɟɪɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɭɫɥɨɜɢɟ: ୖ∙ஓౙౚF∙ஓlౙ ൒ ɀ୬. (6.61)  

 ܴ = ɛܩ) + ɩлܩ − ɜܹзɜ − фܹ + (зݍ ∙ ߮݃ݐ + Еɩɚɫ ∙ ′௖ߛ + ܿ ∙   (6.62) .˒ܤ
 
ɝɞɟ     φ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; c = ͳͷͲˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ω = B˒ˑˇ ∙ ͳ = ͵ʹ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 ܴ = ሺͳͻͻ͵ͺ,ͻ͸ + ͳͳͻͲͷ,͹͹ − ͷͳͷͲ,ͳͷ − ʹͲͳ͵,ͺ + ͳͷ,ͳ͹ሻ ∙ Ͳ,͹ + ͳͲͲ ∙ Ͷͳ. 
 ܴ = ʹʹͲͲͶ,ͻ͵ ˍʜ/ˏ . 
 F = ʡʑ − ʡː − Wʜ + W˅ˑˎː + ʔː. (6.63)  

 F = ͳ͹Ͳ͹͸,ͻͺ − ͺͲͶ,ʹʹ − ʹͳ,͸͵ + ͹͵,ͷͲ + ͵͸ʹ,Ͳʹ = ͳ͸͹ʹͻ,ͻͳ ˍʜˏ.  
 
Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଶଶ଴଴ସ,ଽଷ∙଴,ଽହଵ଺଻ଶଽ,ଽଵ ∙ଵ ൒ ͳ,ͳͷ.  
 ͳ,ʹͷ ൒ ͳ,ͳͷ . 
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% 

ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ. 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ʉɭɪɚɝɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 
7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɏɟɦɱɢɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ  ɪɚɫɩɨɥɨɠɟɧ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ ɧɚ ɪɟɤɟ ɏɟɦɱɢɤ ɜ 
34 ɤɦ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɧɟɛɨɥɶɲɨɝɨ ɩɨɫɟɥɤɚ ɂɣɦɟ. 

Ɋɟɫɩɭɛɥɢɤɚ Ɍɵɜɚ 
–  ɉɥɨɳɚɞɶ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 168604 ɬɵɫ. ɤɜ. ɤɦ.  
–  Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ ɪɚɣɨɧɚ — ɝ. Ʉɵɡɵɥ. 
–  ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 332609 ɱɟɥɨɜɟɤɚ. 
–Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɪɚɣɨɧɚ – ɩɪɨɦɵɲɥɟɧɧɨɟ, 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ. 
 Ȼɟɪёɬ ɧɚɱɚɥɨ ɧɚ ɜɨɫɬɨɱɧɨɦ ɫɤɥɨɧɟ ɯɪɟɛɬɚ Ʉɨɡɟɪ ɫ ɩɢɤɚ 3122 ɦ, 

ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɫɢɫɬɟɦɟ ɒɚɩɲɚɥɶɫɤɨɝɨ ɯɪɟɛɬɚ, ɧɚ ɝɪɚɧɢɰɟ ɫ Ɋɟɫɩɭɛɥɢɤɨɣ 
Ⱥɥɬɚɣ. ȼɫɹ ɪɟɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ Ɍɵɜɚ. Ɍɟɱёɬ ɦɟɠɞɭ 
ɞɜɭɯ ɝɨɪɧɵɯ ɫɢɫɬɟɦ — Ɂɚɩɚɞɧɵɣ ɋɚɹɧ ɫ ɫɟɜɟɪɚ ɢ Ɂɚɩɚɞɧɵɣ Ɍɚɧɧɭ-Ɉɥɚ ɫ ɸɝɚ, 
ɫɨɛɢɪɚɹ ɫ ɧɢɯ ɜɟɫɶ ɫɜɨɣ ɫɬɨɤ. ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɜ ɏɟɦɱɢɤɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ɜ 
ɜɢɞɭ ɤɪɚɣɧɟ ɫɤɭɞɧɵɯ ɨɫɚɞɤɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɥɭɱɚɟɬ ɜɨɞɨɫɬɨɤ.  

ȼɫɟ ɢɫɬɨɤɢ ɢ ɩɪɢɬɨɤɢ ɩɢɬɚɸɬɫɹ ɫɬɨɤɨɦ ɫ ɜɵɫɨɤɢɯ ɯɪɟɛɬɨɜ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ 
ɪɟɱɧɚɹ ɫɢɫɬɟɦɚ ɜ ɏɟɦɱɢɤɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɪɨɲɟɧɢɹ. 
Ɋɟɤɚ ɧɟ ɢɦɟɟɬ ɫɭɞɨɯɨɞɧɵɯ ɭɱɚɫɬɤɨɜ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ 
ɩɨɪɨɝɨɜ, ɜɨɞɨɩɚɞɨɜ. Ⱦɨɥɢɧɚ ɭɡɤɚɹ, ɫ ɨɬɜɟɫɧɵɦɢ ɛɟɪɟɝɚɦɢ, ɜ ɪɭɫɥɟ ɦɧɨɠɟɫɬɜɨ 
ɜɚɥɭɧɨɜ.  

ȼ ɏɟɦɱɢɤɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ɪɟɤɚ ɢɦɟɟɬ ɪɚɜɧɢɧɧɵɣ ɯɚɪɚɤɬɟɪ ɫ ɢɡɥɭɱɢɧɚɦɢ. 
ɇɟɪɟɞɤɢ ɤɪɭɩɧɵɟ ɤɚɦɟɧɧɵɟ ɨɫɬɚɧɰɵ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɟɜɟɥɢɤɚ. Ɂɚ 
ɞɟɪɟɜɧɟɣ ɂɣɦɟ ɪɟɤɚ ɜɧɨɜɶ ɩɪɢɧɢɦɚɟɬ ɝɨɪɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɨɩɚɞɚɹ ɜ 
ɝɨɪɵ ɏɟɦɱɢɤɫɤɨɝɨ ɯɪɟɛɬɚ. Ⱦɨɥɢɧɚ ɭɡɤɚɹ, ɫ ɨɬɜɟɫɧɵɦɢ ɫɤɚɥɚɦɢ. ɉɨɫɥɟɞɧɢɣ 
ɭɱɚɫɬɨɤ — ɏɟɦɱɢɤɫɤɢɣ ɤɚɧɶɨɧ, ɩɪɢɦɵɤɚɸɳɢɣ ɤ ɋɚɹɧɫɤɨɦɭ ɤɚɧɶɨɧɭ ȼɟɪɯɧɟɝɨ 
ȿɧɢɫɟɹ ɡɚɬɨɩɥɟɧ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ.  

ɋɪɟɞɧɹɹ ɦɭɬɧɨɫɬɶ ɜɨɞɵ 46 ɝ/ɦ3, ɪɚɫɯɨɞ ɜɡɜɟɲɟɧɧɵɯ ɧɚɧɨɫɨɜ 14 ɤɝ/ɫ. ɋɬɨɤ 
ɧɚɧɨɫɨɜ ɜ ɭɫɬɶɟ ɪɟɤɢ 0,44 ɦɥɧ ɬ/ɝɨɞ (91% ɫɬɨɤɚ ɧɚɧɨɫɨɜ ɩɪɨɯɨɞɢɬ ɜ ɩɨɥɨɜɨɞɶɟ).  

ȼɨɞɚ ɦɚɥɨɦɢɧɟɪɚɥɢɡɨɜɚɧɧɚɹ. ȼ ɪɟɱɧɨɣ ɜɨɞɟ ɩɨɜɵɲɟɧɨ ɫɨɞɟɪɠɚɧɢɟ 
ɫɭɥɶɮɚɬɨɜ. ɉɨ ɤɚɱɟɫɬɜɭ ɜɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɢɫɬɨɣ. 

Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ - 26°ɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ + 19°ɋ. 
Ʌɟɬɨɦ ɫɬɨɥɛɢɤ ɬɟɪɦɨɦɟɬɪɚ ɦɨɠɟɬ ɩɨɞɧɢɦɚɬɶɫɹ ɜɵɲɟ + 35°ɋ, ɚ ɡɢɦɨɣ 

ɨɩɭɫɤɚɬɶɫɹ ɧɢɠɟ -40 °ɋ. 
ɍɫɬɨɣɱɢɜɵɟ ɦɨɪɨɡɵ ɧɚɱɢɧɚɸɬɫɹ ɨɤɨɥɨ 5 ɧɨɹɛɪɹ ɢ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜ 

ɫɟɪɟɞɢɧɟ ɦɚɪɬɚ. Ɂɚɦɟɪɡɚɟɬ ɪɟɤɚ ɜ ɧɨɹɛɪɟ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ ɭɫɬɨɣɱɢɜɵɦɢ ɦɨɪɨɡɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɜ 

ɫɪɟɞɧɟɦ 135 ɞɧɟɣ.  
ȼ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɭɫɬɨɣɱɢɜɵɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ 

ɧɨɹɛɪɹ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 1000 - 1300 ɦɦ. 

https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%B7%D0%B5%D1%80_(%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0_%D0%90%D0%BB%D1%82%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0_%D0%90%D0%BB%D1%82%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D1%8B%D0%B9_%D0%A1%D0%B0%D1%8F%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BD%D0%BD%D1%83-%D0%9E%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%B9%D0%BC%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D1%87%D0%B8%D0%BA%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%95%D0%BD%D0%B8%D1%81%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%95%D0%BD%D0%B8%D1%81%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%8F%D0%BD%D0%BE-%D0%A8%D1%83%D1%88%D0%B5%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1750/%D0%9C%D1%83%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/940/%D0%9A%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%BE%D0%B4%D1%8B
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ɇɚ ɪɟɤɟ ɏɟɦɱɢɤ ɨɬɥɢɱɧɚɹ ɪɵɛɚɥɤɚ. ɂɡ ɜɢɞɨɜ ɪɵɛ, ɜ ɪɟɤɟ ɨɛɢɬɚɸɬ: ɝɨɥɟɰ, 
ɤɚɪɚɫɶ, ɝɨɪɛɭɲɚ, ɟɪɲ, ɝɨɥɶɹɧ, ɜɟɪɯɨɜɤɚ, ɟɥɟɰ, ɤɨɪɸɲɤɚ, ɤɚɪɩ, ɥɟɧɨɤ, ɦɭɤɫɭɧ, 
ɥɢɧɶ, ɧɟɥɶɦɚ, ɥɟɳ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ.  

Ⱦɜɚɞɰɚɬɶ ɩɹɬɶ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ ɪɚɣɨɧɚ ɡɚɧɟɫɟɧ ɜ "Ʉɪɚɫɧɭɸ Ʉɧɢɝɭ": 
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 

Ɍɚɤɠɟ 6 ɜɢɞɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 15 ɜɢɞɨɜ ɩɬɢɰ, 1 ɜɢɞ ɩɪɟɫɦɵɤɚɸɳɢɯɫɹ, 2 
ɜɢɞɚ ɪɵɛ ɢ ɜɢɞɨɜ ɧɚɫɟɤɨɦɵɯ. 

3 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɹɜɥɹɸɬɫɹ ɟɞɢɧɢɱɧɵɦɢ ɜ ɪɚɣɨɧɟ: ɤɪɚɫɧɵɣ ɜɨɥɤ, 
ɫɧɟɠɧɵɣ ɛɚɪɫ. ɉɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨɟ ɦɟɫɬɨ ɨɛɢɬɚɧɢɹ ɫɧɟɠɧɵɯ ɛɚɪɫɨɜ - ɝɥɭɯɚɹ 
ɬɚɣɝɚ ɭ ɢɫɬɨɤɨɜ ɏɟɢɱɢɤɚ. Ɉɫɬɚɥɶɧɵɟ ɬɪɢ ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ - ɫɨɛɨɥɶ,   
ɫɟɜɟɪɧɵɣ ɬɚɟɠɧɵɣ ɨɥɟɧɶ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɧɚɯɨɞɢɬɫɹ ɭɱɚɫɬɨɤ ɋɢɫɢɦɫɤɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ ɝɞɟ 
ɜɡɹɬɵ ɩɨɞ ɨɯɪɚɧɭ ɩɭɲɧɵɟ ɡɜɟɪɢ: ɛɨɛɪ, ɜɵɞɪɚ, ɧɨɪɤɚ ɢ ɪɵɛɵ: ɬɚɣɦɟɧɶ, ɥɟɧɨɤ, 
ɯɚɪɢɭɫ. 

ȼ ɪɚɣɨɧɟ ɫɭɳɟɫɬɜɭɟɬ ɨɯɨɬɧɢɱɶɟ ɯɨɡɹɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɜɵɩɢɫɵɜɚɟɬ ɥɢɰɟɧɡɢɢ 
ɧɚ ɨɯɨɬɭ ɧɚ ɞɢɤɢɯ ɡɜɟɪɟɣ ɢ ɥɨɜɥɸ ɪɵɛɵ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɏɟɦɱɢɤ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪ. ɏɟɦɱɢɤ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 
 

7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɏɟɦɱɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɪɚɛɨɬ: 

– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
– ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
–  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
– ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɢɟ 

ɦɟɪɨɩɪɢɹɬɢɹ: 
1. ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
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2. Ɇɢɧɢɦɢɡɚɰɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢɡ-ɡɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ; 

3. ȼɵɩɨɥɧɟɧɢɟ ɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɛɟɪɟɝɨɭɤɪɟɩɥɟɧɢɟ, 
ɜɨɡɜɟɞɟɧɢɟ ɞɚɦɛ ɞɥɹ ɡɚɳɢɬɵ ɡɟɦɟɥɶ ɢ ɨɛɴɟɤɬɨɜ ɨɬ ɡɚɬɨɩɥɟɧɢɹ; 

4. ȼɵɩɨɥɧɟɧɢɟ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɤɨɦɩɥɟɤɫɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ, 
ɡɚɳɢɬɧɵɯ ɢ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ; 

5. ɉɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɫɬɚ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵ ɫ 
ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 

ɏɟɦɱɢɧɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɜɢɞɟ 
ɢɡɦɟɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: 

1. ɉɨɜɵɲɟɧɢɟ ɜɥɚɠɧɨɫɬɢ 
2. ɂɡɦɟɧɟɧɢɹ ɜɟɬɪɨɜɨɝɨ ɪɟɠɢɦɚ ɜ ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɟ 
3. ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɹɧɨɝɨ ɪɟɠɢɦɨɜ ɜɨɞɨɫɬɨɤɚ 
ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɜ ɪɚɣɨɧɟ 

ɝɢɞɪɨɭɡɥɚ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɢ ɠɢɡɧɢ 
ɠɢɜɨɬɧɵɯ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 

1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  

2. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɏɟɦɱɢɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɏɟɦɱɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 

3.  ɂɡɦɟɧɟɧɢɹ ɷɤɨɫɢɫɬɟɦɵ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɋɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɡɚɳɢɬɵ ɤɨɧɫɬɪɭɤɰɢɹ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɝɪɭɧɬɨɜɵɦɢ ɜɨɞɚɦɢ. 

        
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ: 
1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 
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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. 

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. 

– ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

– Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

– ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 
 

7.4  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: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. Ʉɨɞ 
ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 82220101215 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = ே∙௤ଵ଴଴% ∙   (7.1)  .ߩ

 
ɝɞɟ     ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 ; ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ; ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 . 

ܯ  = ே∙௤ଵ଴଴ = ଽ଴଴଴଴∙ଵ,଼ଵ଴଴ ∙ ʹ,ͷ = ͶͲͷͲ ˕.  

 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 46101001205 
(ɪɟɞ. ɨɬ 16.08.2016)): 
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ܯ  = ே∙௤ଵ଴଴% ∙ ߩ = ଵଶ଴∙ଵ,଴ଵ଴଴ ∙ ʹ,Ͳ = ʹ,Ͷ ˕. , (7.2)  

 
ɝɞɟ     ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ; ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3; 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 4050 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ, 2,4 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ.  

 
7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɏɟɦɱɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

– ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
– ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 
ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ 
ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 
– Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 
– ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

–  Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
–  Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
– Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
– ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ [34] ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ 

ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ɏɟɦɱɢɤ ɨɬ ɫɛɪɨɫɨɜ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɂɣɦɟ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ [34]. 
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7.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɭɤɪɵɬɢɟ ɫɵɩɭɱɢɯ ɝɪɭɡɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɞɭɜɚɧɢɹ ɢ ɩɨɬɟɪɶ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɟ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɚɯ; 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɷɦɢɫɫɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ; 
– ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 
– ɡɚɩɪɟɬ ɧɚ ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɭɸ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɩɪɟɞɟɥɚɯ ɫɬɨɹɧɤɢ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɨɛɴɟɤɬɚɯ, 
– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ, ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɝɢɞɪɨɨɛɟɫɩɵɥɟɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɢ 
ɛɟɬɨɧɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
 
7.7 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [31] ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ [11] ɜɨɤɪɭɝ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ 
ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [31] ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ:  
– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 
– ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ, ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ;  
– ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 
– ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 
– ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 
ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 
– ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ, ɚ ɬɚɤɠɟ 
ɤɪɭɬɵɯ ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɧ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ; 
ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ 

ɨɝɪɚɧɢɱɟɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ 
– ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ;  
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– ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɜɚɥɨɜ ɪɚɡɦɵɜɚɟɦɵɯ ɝɪɭɧɬɨɜ; 
– ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ, ɤɪɨɦɟ ɚɜɬɨɦɨɛɢɥɟɣ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 
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8 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ȽɌɋ 
 
8.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ 
ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ 
ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. ɉɪɨɜɟɪɤɚ 
ɡɧɚɧɢɣ ɩɪɚɜɢɥ, ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ, ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. Ʉɨɧɬɪɨɥɶ ɧɚɞ ɜɵɩɨɥɧɟɧɢɟɦ 
ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ Ƚɗɋ 
ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ.  

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɨɫɧɨɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. Ɍɚɤɠɟ 
ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɨ ɛɵɬɶ ɜɜɟɞɟɧɨ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɟ (ɫɥɭɠɛɚ ɦɨɧɢɬɨɪɢɧɝɚ), ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɫ 
ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

– ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 
– ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ;  
– ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɫɧɚɳɟɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ 
ɰɟɥɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟɦ, ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɨɪɭɠɟɧɢɟ; 
– ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɟɣɫɬɜɢɹ (ɛɟɡɞɟɣɫɬɜɢɟ), ɤɨɬɨɪɵɟ ɩɨɜɥɟɤɥɢ ɡɚ ɫɨɛɨɣ 
ɫɧɢɠɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ. 
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8.2 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. 

 
8.2.1 Ɉɛɹɡɚɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɚ 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 ɫɜɨɢɯ 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; 
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– 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; 

– 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, ɢɧɫɬɪɭɦɟɧɬ ɢ ɞɨɥɨɠɢɬɶ ɨɛ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ 
ɫɜɨɟɦɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ. 

ȼɫɟ ɪɚɛɨɬɵ ɧɚ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ, 
ɪɚɫɩɨɪɹɠɟɧɢɹɦ. ɋɚɦɨɜɨɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 
8.3 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. 

Ɍɟɪɪɢɬɨɪɢɹ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɫ ɨɬɞɚɥɟɧɧɵɦ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɨɠɚɪɧɵɯ ɱɚɫɬɟɣ, ɩɨɷɬɨɦɭ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɠɚɪɧɚɹ ɱɚɫɬɶ 
ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɛɫɥɭɠɢɜɚɬɶ ɤɚɤ 
ɝɢɞɪɨɭɡɟɥ, ɬɚɤ ɢ ɛɥɢɡɥɟɠɚɳɢɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɨɛɴɟɤɬɚ. 

Ɉɛɴɟɤɬɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɏɟɦɱɢɧɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɸɬɫɹ: 

– Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ (ɋȼ-654/50-36); 
– Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
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– ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
– ɉɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ; 
– Ɍɪɚɧɫɮɨɪɦɚɬɨɪ (ɌȾɋ-63000/220-ɍ1). 
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 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. 

ɇɚ ɩɨɞɫɬɚɧɰɢɢ ɩɨɫɬɪɨɟɧɧɨɣ ɪɹɞɨɦ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɡɚɩɚɫ ɜɨɞɵ ɞɥɹ 
ɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɬɟɱɟɧɢɢ ɬɪɢɞɰɚɬɢ ɦɢɧɭɬ. Ɍɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɤɨɥɶɰɟɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɞɪɟɧɱɟɪɧɵɦɢ ɨɪɨɫɢɬɟɥɹɦɢ, ɤɨɬɨɪɵɟ 
ɨɛɪɚɡɭɸɬ ɜɨɞɹɧɭɸ ɡɚɜɟɫɭ ɜɨɤɪɭɝ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɜɟɪɯɧɢɣ 
ɛɶɟɮ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɭɛɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ ɜɨɞɵ ɜ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɫɢɫɬɟɦɭ, ɪɚɡɞɟɥɟɧɵ ɫɟɤɰɢɨɧɧɵɦɢ ɜɟɧɬɢɥɹɦɢ. Ɍɪɭɛɵ 
ɩɨɫɬɨɹɧɧɨ ɡɚɩɨɥɧɟɧɵ ɜɨɞɨɣ, ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɧɢɠɟ 
+5℃, ɩɪɨɤɥɚɞɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 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 
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ɨɛɴɟɤɬɚ; 
– ɉɭɫɤ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ ɢɥɢ ɧɟ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɫɬɟɦɵ; 
– 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 Ɋɍɋɇ, ɄɊɍɗ ɢ ɬ.ɩ.) ɧɚ ɏɟɦɱɢɧɫɤɨɣ 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 ɢɧɠɟɧɟɪɧɨ – ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ (ɂɌɊ), ɪɚɛɨɱɢɯ ɢ 
ɫɥɭɠɚɳɢɯ ɏɟɦɱɢɧɫɤɨɣ 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; 
– 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 ɏɟɦɱɢɧɫɤɭɸ 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 
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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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9 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

9.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɨɜ, 
ɤɨɬɨɪɵɟ ɨɯɜɚɬɵɜɚɸɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɚɛɨɬ, ɧɚɱɢɧɚɹ ɫɨɡɞɚɧɢɟɦ 
ɤɨɬɥɨɜɚɧɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.1 
 
Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ 
Ɇȼɬ 

95 95 95 95 95 
ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 

7 200 7 200 7 200 7 200 7 200 
ȼɵɪɚɛɨɬɤɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɡɚ ɝɨɞ 

Ɇȼɬ·ɱ 
72 000 72 000 72 000 72 000 72 000 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 

% 

2 2 2 2 2 
Ɋɚɫɯɨɞ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 

Ɇȼɬ·ɱ 

1 440 1 440 1 440 1 440 1 440 
Ɉɛɴɟɦ 

ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɡɚ ɝɨɞ 

ʛȼɬ·ɱ 

70 560 70 560 70 560 70 560 70 560 
Ɍɚɪɢɮ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/Ɇȼɬ·ɱ 

1 206 1 235 1 262 1 289 1 318 
ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ 

85, 095  87, 141 89, 046  90, 951  92, 998  
ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 12, 980  13, 292  13, 583  13, 874  14, 186  
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9.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ [34]. 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 ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 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 ɬɚɛɥɢɰɟ. 9.2 Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬ ɧɚ 1 Ɇȼɬ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
  
Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 30,624 

ɉɪɨɱɢɟ 274,0 32,882 
ɂɬɨɝɢ ɩɨ Ƚɗɋ  63,504 

 
 Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 
  
Ɍɚɛɥɢɰɚ 9.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ, ɝɨɞ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 0,6 

Ɉɬ 6 ɞɨ 15 0,09 
Ɉɬ 16 ɞɨ 25 0,14 

Ȼɨɥɟɟ 25 0,1 
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 ɍɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ⱦɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.4 
 
Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ-ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 16,245 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 

1,137 
ɐɊɎ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 

ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 
0,329 

ɂɬɨɝɨ  17,712 
 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.5. 
 
Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2026  2027 2028 2029 2030 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ 80, 250  80, 250  80, 250  80, 250  80, 250  

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ 30, 001  29, 231  28, 460  27, 690  26, 920  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ 63, 504  63, 504  63, 504  63, 504  63, 504  

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ 1, 875  2,740  2, 668  2, 595  2, 523  
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 

ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ 17, 712  17, 712  17, 712  17, 712  17, 712  

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ 4, 561  4, 561  4, 561  4, 561  4, 561  
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ 197, 905  198, 414  197, 572  196, 729  195, 887  

 
 Ɂɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɡɚ ɩɟɪɜɵɣ ɝɨɞ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɟɪɢɨɞɚ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɭɠɞɵ, ɬ.ɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ..  

ȼ ɞɚɥɶɧɟɣɲɢɟ ɱɟɬɵɪɟ ɝɨɞɚ ɫɬɚɬɶɹ ɪɚɫɯɨɞɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɫɬɪɚɯɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɩɨɫɤɨɥɶɤɭ ɫɬɨɢɦɨɫɬɶ 
ɢɦɭɳɟɫɬɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ (ɡɚɤɭɩɚɟɬɫɹ ɢ ɦɨɧɬɢɪɭɟɬɫɹ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ). 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ       
ɪɢɫɭɧɤɟ 9.1. 
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Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
9.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɤɚɡɵɜɚɸɬ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɭɪɚɝɢɧɫɤɨɣ Ƚɗɋ. ɇɚɥɨɝɨɨɛɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ 
ɫɪɟɞɫɬɜɨɦ ɧɚɩɨɥɧɟɧɢɹ ɛɸɞɠɟɬɚ ɤɪɚɹ ɢ ɫɬɪɚɧɵ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ [53]. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.6. 
 
Ɍɚɛɥɢɰɚ 9.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028  2029 2030 2031 2032 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ 194, 872  200, 027  205, 464  210, 765  216, 211  

ɇȾɋ, ɦɥɧ.ɪɭɛ 191, 946 229, 870  234, 954  239, 902  244, 995  
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 

ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ 4, 080 4, 080 4, 080 4, 080 4, 080 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 

ɦɥɧ.ɪɭɛ 65, 737  63, 972  62, 206  60, 441  58, 675  
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ 260, 805  493, 873  502, 629  511, 112  519, 886  

 
 ɇɚɥɨɝɢ, ɨɬɱɢɫɥɹɟɦɵɟ ɝɨɫɭɞɚɪɫɬɜɭ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɜɨɡɪɚɫɬɚɸɳɢɦ ɞɨɯɨɞɚɦ ɩɪɨɟɤɬɚ. ɑɬɨ ɨɤɚɡɵɜɚɟɬ ɫɟɪɶɟɡɧɨɟ ɧɚɥɨɝɨɜɨɟ ɞɚɜɥɟɧɢɟ.  
 
 
 

42%

14%

32%

1%

9%

2%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ

ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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9.4 Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ 
 
 ɉɪɢɛɵɥɶ, ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ (ɬɚɛɥ. 9.7). 
 
Ɍɚɛɥɢɰɚ 9.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2027  2028 2029 2030 2031 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 

ɦɥɪɞ.ɪɭɛ 
1 075, 849

  
1 101, 566

  
1 127, 501

  
1 151, 336

  
1 176, 903

  
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 

ɦɥɪɞ.ɪɭɛ 197, 905  198, 414  197, 572  196, 729  195, 887  
EBIT (ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɪɞ.ɪɭɛ 921, 779  949, 262  976, 962  
1 002, 563

  
1 029, 895

  
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵ

ɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɪɞ.ɪɭɛ 168, 320  189, 852  195, 392  200, 512  205, 979  

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɪɞ.ɪɭɛ 753, 459  759, 409  781, 570  802, 050  823, 916  

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, % 20 

 
 Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɫ ɧɚɱɚɥɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɢɫɭɧɨɤ 9.2. Ʉɚɤ ɜɢɞɧɨ ɩɨɫɥɟ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɟɪɜɨɝɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ 2025ɝɨɞ  ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɩɪɨɟɤɬ ɧɚɱɢɧɚɟɬ 
ɫɟɛɹ ɨɤɭɩɚɬɶ. Ⱦɚɥɶɧɟɣɲɢɣ ɜɜɨɞ ɦɨɳɧɨɫɬɟɣ ɥɢɲɶ ɧɚɪɚɳɢɜɚɟɬ ɩɪɢɛɵɥɶ. 
 

 
Ɋɢɫɭɧɨɤ 9.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 
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 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. Ⱦɚɥɶɧɟɣɲɢɣ ɪɨɫɬ, ɫɜɹɡɚɧ ɫ ɬɚɪɢɮɨɦ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶɸ 
ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ [34]. 
 

9.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 

ɇɚ ɪɢɫɭɧɤɟ 9.3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 
ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ 

 

 
Ɋɢɫɭɧɨɤ 9.3 – Ƚɪɚɮɢɤ Cash-Flow 

 
 ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ ɢ 
ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɱɢɧɚɹ ɫ ɫɟɪɟɞɢɧɵ 2026 ɝɨɞɚ ɩɨ ɩɪɨɟɤɬɭ 
ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɱɢɧɚɟɬ ɫɨɤɪɚɳɚɬɶɫɹ ɢ ɤ 2040 ɝɨɞɭ 
ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. ɉɨɫɥɟ ɞɨɯɨɞɵ ɧɚɱɢɧɚɸɬ ɩɨɤɪɵɜɚɬɶ ɪɚɫɯɨɞɵ ɢ 
ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 
 

9.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
 Ƚɥɚɜɧɚɹ ɰɟɥɶ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɤɚɡɱɢɤɚ [34]. 
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9.6.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ 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 [4,27]: 
 Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems. 
 Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ Ʉɭɪɚɝɢɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɪɨɤɭ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɜ 1 ɤɜ. 2021 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 

9.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬɪɚɠɟɧɚ ɜ ɩɨɤɚɡɚɬɟɥɹɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 9.8. 
 
Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ Ʉɭɪɚɝɢɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɢɡɢɪ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ 
ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ 180 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, 
ɦɥɧ. ɪɭɛ 214 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ 13,95 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – 

IRR, % 372, 178  
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ·ɱ 1,11 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 713,34 

 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI ɛɨɥɶɲɟ ɧɭɥɹ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɩɪɢɟɦɥɟɦɚɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ, ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɭɞɚɱɧɵɣ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ 
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9.8 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 9.9. 
 
Ɍɚɛɥɢɰɚ 9.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2023 2024 2025 2026 2027 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.ɪɭɛ 159, 751  194, 316 200, 044  434, 877  445, 400  
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.ɪɭɛ 77, 929  67, 503  65, 737  63, 972  62, 206 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ 233, 119  256, 842 260, 805  493 ,873  502, 629  
 
 Ɋɨɫɬ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɛɨɫɧɨɜɚɧ ɜɜɨɞɨɦ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɢ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
 

9.9 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) Ɉɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ ɪɢɫɭɧɨɤ 9.4; 
2) ɐɟɧɚ ɫɛɵɬɚ ɪɢɫɭɧɨɤ 9.5; 
3) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɪɢɫɭɧɨɤ 9.6. 

 
Ɋɢɫɭɧɨɤ 9.4 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ 
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Ɋɢɫɭɧɨɤ 9.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
Ɋɢɫɭɧɨɤ 9.6 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɢɜɟɞɟɧɧɵɟ ɝɪɚɮɢɤɢ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ: 

– ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ 
ɩɪɨɟɤɬɚ; 
– ɍɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ; 
– ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 
ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ; 
– ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ NPV ɨɤɚɡɵɜɚɟɬ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ ɰɟɧɚ 
ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ. 
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10 ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ 
ɷɧɟɪɝɢɢ 

 
10.1 Ɍɟɯɧɨɥɨɝɢɢ ɧɚɤɨɩɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
10.1.1 ɉɪɨɛɥɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ 

         Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɨɬ ɞɪɭɝɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɪɚɫɥɟɣ 
— ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɯɪɚɧɟɧɢɹ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɟɸ ɬɨɜɚɪɚ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɦɚɫɲɬɚɛɚɯ. ȼ ɤɚɠɞɭɸ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɜ ɷɬɨɣ ɨɬɪɚɫɥɢ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɪɨɜɧɨ ɫɬɨɥɶɤɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɤɨɥɶɤɨ ɧɭɠɧɨ ɩɨɬɪɟɛɢɬɟɥɹɦ. 
           Ɋɟɠɢɦ ɪɚɛɨɬɵ ɥɸɛɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɫɬɟɩɟɧɶɸ ɧɚɝɪɭɡɤɢ ɧɚ ɧɟɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɇɨɱɶɸ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɧɟɜɧɵɦ, ɚ ɭɬɪɨɦ 
ɢ ɜɟɱɟɪɨɦ — ɩɪɟɜɵɲɚɟɬ ɭɪɨɜɟɧɶ ɫɪɟɞɧɟɝɨ ɞɧɟɜɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. ɉɨɫɬɨɹɧɧɵɟ 
ɤɨɥɟɛɚɧɢɹ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬ ɤ ɬɨɦɭ, ɱɬɨ ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ 
ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɪɚɛɨɬɚɸɬ ɜ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɨɩɬɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ. 
           ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɦɩɟɧɫɚɰɢɢ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɵ ɢɥɢ ɞɨɪɨɝɢɟ ɪɟɡɟɪɜɧɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ, ɢɥɢ ɫɥɨɠɧɵɟ 
ɝɟɨɝɪɚɮɢɱɟɫɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

           ɋɭɳɟɫɬɜɭɸɬ ɬɪɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɢɩɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɚɬɨɦɧɵɟ 
(Ⱥɗɋ), ɬɟɩɥɨɜɵɟ (Ɍɗɋ), ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɟ (Ƚɗɋ). ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɤ ɧɢɦ 
ɩɪɢɛɚɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɚɯ: ɜɟɬɪɹɧɵɟ, 
ɫɨɥɧɟɱɧɵɟ, ɬɟɪɦɚɥɶɧɵɟ. Ⱥɗɋ ɩɨ ɫɨɨɛɪɚɠɟɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɪɟɝɭɥɢɪɭɸɬ 
ɫɜɨɸ ɧɚɝɪɭɡɤɭ, Ƚɗɋ ɩɨɞɯɨɞɹɬ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɝɪɚɮɢɤɨɦ ɧɚɝɪɭɡɤɢ, 
ɧɨ ɧɟ ɜɨ ɜɫɟɯ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɟɫɬɶ Ƚɗɋ ɞɨɫɬɚɬɨɱɧɨɣ ɦɨɳɧɨɫɬɢ. Ɉɫɧɨɜɧɚɹ 
ɧɚɝɪɭɡɤɚ ɩɨ ɩɨɤɪɵɬɢɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɥɨɠɢɬɫɹ 
ɧɚ Ɍɗɋ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɯ ɪɚɛɨɬɟ ɜ ɧɟɷɤɨɧɨɦɢɱɧɨɦ ɪɟɠɢɦɟ, ɭɜɟɥɢɱɢɜɚɟɬ 
ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɩɨɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

10.1.2 ɗɮɮɟɤɬɵ ɨɬ ɧɚɤɨɩɥɟɧɢɹ 

1. ɗɮɮɟɤɬ ɞɥɹ ɝɟɧɟɪɚɰɢɢ: ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɤɨɩɢɬɟɥɟɣ ɩɨɡɜɨɥɢɬ 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ 
ɜɵɪɚɜɧɢɜɚɧɢɹ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɧɚ ɧɚɢɛɨɥɟɟ ɞɨɪɨɝɨɟ ɝɟɧɟɪɢɪɭɸɳɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɢɡɛɚɜɢɬɶ ɞɨɪɨɝɭɸ ɬɟɩɥɨɜɭɸ ɝɟɧɟɪɚɰɢɸ ɨɬ ɪɨɥɢ 
ɪɟɝɭɥɹɬɨɪɚ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɷɬɨ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɟɞɟɬ ɤ ɫɨɤɪɚɳɟɧɢɸ 
ɪɚɫɯɨɞɨɜ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ, ɩɨɜɵɲɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɭɜɟɥɢɱɢɬ 
ɧɚɞɟɠɧɨɫɬɶ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɢ ɫɧɢɡɢɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. 

2. ɗɮɮɟɤɬ ɞɥɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ: ɧɚɤɨɩɢɬɟɥɢ ɩɨɡɜɨɥɹɸɬ 
ɫɨɡɞɚɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɟɡɟɪɜ ɛɟɡ ɢɡɛɵɬɨɱɧɨɣ ɪɚɛɨɬɵ ɝɟɧɟɪɢɪɭɸɳɢɯ 
ɦɨɳɧɨɫɬɟɣ, ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɨɛɟɫɩɟɱɢɬɶ 
ɫɩɨɤɨɣɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ɧɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ ɢ ɞɧɟɜɧɨɝɨ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɨɤ. 
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3. ɗɮɮɟɤɬ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ: ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɫɬɚɧɨɜɢɬɫɹ ɞɟɲɟɜɥɟ, 
ɩɨɜɵɲɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɭ 
ɤɪɢɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɟɪɟɛɨɹɯ ɫ ɩɢɬɚɧɢɟɦ ɢ ɫɨɡɞɚɬɶ ɪɟɡɟɪɜ 
ɧɚ ɫɥɭɱɚɣ ɚɜɚɪɢɣ. 

4. ɗɮɮɟɤɬ ɞɥɹ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɤɨɦɩɥɟɤɫɚ: ɧɚɤɨɩɢɬɟɥɢ ɫɧɢɠɚɸɬ ɩɢɤɨɜɭɸ 
ɧɚɝɪɭɡɤɭ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɞɫɬɚɧɰɢɢ ɢ ɡɚɬɪɚɬɵ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ 
ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɩɨɜɵɲɚɸɬ ɤɚɱɟɫɬɜɨ ɢ ɧɚɞɟɠɧɨɫɬɶ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

10.1.3 Ⱦɟɣɫɬɜɟɧɧɵɟ ɦɟɬɨɞɵ ɧɚɤɨɩɥɟɧɢɹ 

           ɋɪɟɞɢ ɧɚɤɨɩɢɬɟɥɟɣ ɧɟɬ ɧɢ ɨɞɧɨɣ ɩɪɢɨɪɢɬɟɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ – 
ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪ ɩɪɢɦɟɧɟɧɢɹ ɢ ɡɚɞɚɱ ɩɨɞɯɨɞɹɬ ɪɚɡɧɵɟ ɪɟɲɟɧɢɹ. 
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɫɜɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɯɨɪɨɲɨ 
ɩɨɞɯɨɞɹɬ ɫɭɩɟɪɦɚɯɨɜɢɤɢ ɢ ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɵ, ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ 
ɜɧɭɬɪɢɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ – ɥɢɬɢɣ-ɢɨɧɧɵɟ ɧɚɤɨɩɢɬɟɥɢ, ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɧɟɪɝɢɢ (ɟɫɥɢ ɜɪɟɦɹ ɪɚɡɪɹɞɚ ɢɫɱɢɫɥɹɟɬɫɹ 
ɧɟɫɤɨɥɶɤɢɦɢ ɱɚɫɚɦɢ) – ɩɪɨɬɨɱɧɵɟ ɧɚɤɨɩɢɬɟɥɢ ɷɧɟɪɝɢɢ. 
           ȽȺɗɋ, ɧɚ ɤɨɬɨɪɵɟ ɩɪɢɯɨɞɢɬɫɹ 98 % ɦɢɪɨɜɨɝɨ ɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ (ɛɨɥɟɟ 
160 Ƚȼɬ), ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ ɧɚɰɢɨɧɚɥɶɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɦɟɝɚ- 
ɢ ɝɢɝɚɜɚɬɬɚɦɢ ɦɚɧɟɜɪɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɞɧɚɤɨ ɞɥɹ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɪɨɞɧɵɣ ɪɟɥɶɟɮ ɫ ɛɨɥɶɲɢɦ ɩɟɪɟɩɚɞɨɦ ɜɵɫɨɬ, ɚ ɩɨ ɫɜɨɢɦ ɦɚɫɲɬɚɛɚɦ 
ɢ ɡɚɬɪɚɬɚɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɜɨɡɜɟɞɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɧɢ ɫɨɩɨɫɬɚɜɢɦɵ 
ɫ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ. 
           Ɂɚɧɢɦɚɸɳɢɟ ɬɪɟɬɶ ɨɫɬɚɜɲɟɣɫɹ ɞɨɥɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɥɢɬɢɣ-ɢɨɧɧɵɟ ɛɚɬɚɪɟɢ, ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ 
ɡɚɪɹɞɚ ɢ ɪɚɡɪɹɞɚ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɨɝɪɚɧɢɱɟɧɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. ɇɨ ɜɵɫɨɤɚɹ 
ɩɥɨɬɧɨɫɬɶ ɷɧɟɪɝɢɢ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶ ɛɚɬɚɪɟɣ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɯ ɜ ɥɸɛɵɯ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ – ɨɬ ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ ɞɨ ɫɤɭɬɟɪɨɜ. 
           ȼ ɦɢɪɟ ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɨɟɤɬɵ ɷɮɮɟɤɬɢɜɧɵɯ ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ, ɝɞɟ 
ɫɨɱɟɬɚɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɣ. Ɍɚɤ, ɫɨɜɦɟɫɬɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ Mitsubishi 
ɢ Hitachi ɩɥɚɧɢɪɭɟɬ ɩɨɫɬɪɨɢɬɶ ɜ ɲɬɚɬɟ ɘɬɚ ɯɪɚɧɢɥɢɳɟ ɧɚ 1 Ƚȼɬ. ȼ ɨɞɧɨɣ 
ɫɢɫɬɟɦɟ ɛɭɞɭɬ ɨɛɴɟɞɢɧɟɧɵ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɜɨɞɨɪɨɞɧɵɟ, ɧɚ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ, ɬɜɟɪɞɨɨɤɫɢɞɧɵɟ ɬɨɩɥɢɜɧɵɟ ɷɥɟɦɟɧɬɵ 
ɢ ɩɪɨɬɨɱɧɵɟ ɛɚɬɚɪɟɢ. ɑɚɫɬɶɸ ɩɪɨɟɤɬɚ ɫɬɚɧɟɬ ɬɭɪɛɢɧɚ, ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ ɫɦɟɫɶ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɜɨɞɨɪɨɞɚ ɫ ɩɨɧɢɠɟɧɧɨɣ ɷɦɢɫɫɢɟɣ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. 
ɋɨ ɜɪɟɦɟɧɟɦ ɟɟ ɦɨɞɟɪɧɢɡɢɪɭɸɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɚ ɫɦɨɝɥɚ ɪɚɛɨɬɚɬɶ 
ɫ ɱɢɫɬɵɦ ɜɨɞɨɪɨɞɨɦ. ȿɳɟ ɨɞɧɚ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɪɨɟɤɬɚ – ɯɪɚɧɟɧɢɟ ɷɧɟɪɝɢɢ 
ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ ɜ ɫɨɥɹɧɵɯ ɩɟɳɟɪɚɯ, ɱɬɨɛɵ ɡɚɩɚɫɚɬɶ ɷɧɟɪɝɢɸ ɜ ɩɟɪɢɨɞɵ 
ɧɢɡɤɢɯ ɰɟɧ. 
           ɉɨ ɞɚɧɧɵɦ ɤɨɦɩɚɧɢɢ, ɬɚɤɭɸ ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɫ ɜɟɬɪɨɜɵɦɢ 
ɢ ɫɨɥɧɟɱɧɵɦɢ ɫɬɚɧɰɢɹɦɢ: ɤɨɝɞɚ ɷɧɟɪɝɢɢ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɦɧɨɝɨ, ɢɡɥɢɲɤɢ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɡɚɩɭɫɤɚ ɫɢɫɬɟɦ ɝɢɞɪɨɥɢɡɚ ɢ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ, 
ɢɥɢ ɞɥɹ ɫɠɚɬɢɹ ɜɨɡɞɭɯɚ, ɢɥɢ ɞɥɹ ɡɚɪɹɞɤɢ ɞɪɭɝɢɯ ɬɢɩɨɜ ɛɚɬɚɪɟɣ. ɋɢɫɬɟɦɵ 
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ɯɜɚɬɢɥɨ ɛɵ ɧɚ ɬɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɬɪɟɛɧɨɫɬɢ 150 ɬɵɫɹɱ ɞɨɦɨɯɨɡɹɣɫɬɜ 
ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɝɨɞɚ. 

 
10.2 ɇɨɜɵɟ ɧɚɤɨɩɢɬɟɥɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ȼɭɥɤɚɧɢɱɟɫɤɢɣ ɚɤɤɭɦɭɥɹɬɨɪ (Ƚɚɦɛɭɪɝ, Ƚɟɪɦɚɧɢɹ) 
           ɉɪɨɟɤɬ Siemens Gamesa, ɧɚɡɜɚɧɧɵɣ ETES (electric thermal energy storage), 
ɫɨɡɞɚɧ ɧɚ ɦɟɫɬɟ ɜɵɜɟɞɟɧɧɨɣ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɞɢɰɢɨɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɍɫɬɚɧɨɜɤɚ ɩɪɟɨɛɪɚɡɭɟɬ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɜ ɝɨɪɹɱɢɣ ɜɨɡɞɭɯ ɫ ɩɨɦɨɳɶɸ 
ɪɟɡɢɫɬɢɜɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ, ɱɬɨɛɵ ɧɚɝɪɟɬɶ ɞɨ 750°C ɩɪɢɦɟɪɧɨ 1000 ɬɨɧɧ 
ɜɭɥɤɚɧɢɱɟɫɤɨɣ ɩɨɪɨɞɵ. ɇɚɤɨɩɥɟɧɧɚɹ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɨɛɪɚɬɧɨ ɜ 
ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɫ ɩɨɦɨɳɶɸ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ.  
Ȼɥɚɝɨɞɚɪɹ ɷɮɮɟɤɬɢɜɧɨɣ ɢɡɨɥɹɰɢɢ ɬɟɩɥɨ ɦɨɠɟɬ ɯɪɚɧɢɬɶɫɹ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ ɢɥɢ 
ɞɨɥɶɲɟ, ɩɪɨɢɡɜɨɞɹ ɞɨ 130 Ɇȼɬ*ɱ ɷɧɟɪɝɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ. 

ɋɨɥёɧɚɹ ɫɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ (Ⱦɭɛɚɣ, Ɉɛɴɟɞɢɧɟɧɧɵɟ Ⱥɪɚɛɫɤɢɟ 
ɗɦɢɪɚɬɵ) 
           Ɋɚɫɩɥɚɜɥɟɧɧɚɹ ɫɨɥɶ ɭɞɟɪɠɢɜɚɟɬ ɬɟɩɥɨ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, 
ɩɨɷɬɨɦɭ ɟɟ ɪɚɡɦɟɳɚɸɬ ɧɚ ɫɨɥɧɟɱɧɵɯ ɬɟɩɥɨɜɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɝɞɟ ɫɨɬɧɢ 
ɝɟɥɢɨɫɬɚɬɨɜ ( ɛɨɥɶɲɢɯ ɫɤɨɧɰɟɧɢɪɢɪɨɜɚɧɧɵɯ ɧɚ ɫɨɥɧɰɟ ɡɟɪɤɚɥ) ɫɨɛɢɪɚɸɬ ɬɟɩɥɨ 
ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ ɢ ɧɚɝɪɟɜɚɸɬ ɠɢɞɤɨɫɬɶ ɜɧɭɬɪɢ — ɜ ɜɢɞɟ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɫɨɥɢ. 
Ɂɚɬɟɦ ɨɧɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪ, ɞɚɥɟɟ ɩɨɫɪɟɞɫɬɜɨɦ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢɜɨɞɢɬ ɜɨ ɜɪɚɳɟɧɢɟ ɬɭɪɛɢɧɭ, ɬɚɤ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ. Ɉɞɧɢɦ ɢɡ 
ɩɥɸɫɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɚɫɩɥɚɜɥɟɧɧɚɹ ɫɨɥɶ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɩɪɢ ɜɵɫɨɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ — ɛɨɥɟɟ 500 ɨɋ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɟ ɩɚɪɨɜɨɣ 
ɬɭɪɛɢɧɵ. ȼ ɛɚɤɟ ɫɨɞɟɪɠɢɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɫɨɥɢ ɞɥɹ ɪɚɛɨɬɵ 
ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ 10 ɱɚɫɨɜ. ɗɬɨ ɫɨɫɬɚɜɥɹɟɬ 1100 ɦɟɝɚɜɚɬɬ-ɱɚɫɨɜ ɯɪɚɧɟɧɢɹ, 
ɢɥɢ ɩɨɱɬɢ ɜ 10 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɫɚɦɵɟ ɛɨɥɶɲɢɟ ɫɢɫɬɟɦɵ ɢɨɧɧɨ-ɥɢɬɢɟɜɵɯ 
ɛɚɬɚɪɟɣ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɢɢ. 
           ɋɨɡɞɚɧɵ ɞɪɭɝɢɟ ɜɚɪɢɚɧɬɵ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɡɥɢɲɤɨɜ 
ɜɵɪɚɛɨɬɚɧɧɨɣ ȼɂɗ ɷɧɟɪɝɢɢ: ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɩɥɚɜɨɜ ɫɨɥɟɣ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 
ɚɧɬɢɮɪɢɡɨɦ ɢ ɩɪɢɦɟɧɟɧɢɟ ɠɢɞɤɨɝɨ ɦɟɬɚɥɥɚ ɜɦɟɫɬɨ ɫɨɥɢ 

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɣ ɧɚɤɨɩɢɬɟɥɶ (Ʉɚɥɢɮɨɪɧɢɹ, ɋɒȺ) 
           ȼ ɦɟɫɬɟɱɤɟ Ɍɟɯɚɱɚɩɢ ɪɹɞɨɦ ɫ ɜɟɬɪɨɩɚɪɤɨɦ ɩɨ ɫɤɥɨɧɭ ɯɨɥɦɚ ɩɪɨɥɨɠɟɧɚ 
ɭɡɤɨɤɨɥɟɣɧɚɹ ɠɟɥɟɡɧɚɹ ɞɨɪɨɝɚ. ɉɨ ɧɟɣ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚɤɨɩɢɬɟɥɶ, ɡɚɩɚɫɚɸɳɢɣ 
ɷɧɟɪɝɢɸ ɩɪɢ ɩɨɦɨɳɢ ɝɪɚɜɢɬɚɰɢɢ. Ʉɨɝɞɚ ɜɟɬɟɪ ɞɭɟɬ, ɜɚɝɨɧɱɢɤ ɜɟɫɨɦ 5670 ɤɝ, 
ɩɪɢɜɨɞɢɦɵɣ ɜ ɞɜɢɠɟɧɢɟ ɷɥɟɤɬɪɨɦɨɬɨɪɨɦ, ɟɞɟɬ ɜ ɝɨɪɭ, ɧɚɤɚɩɥɢɜɚɹ ɷɧɟɪɝɢɸ, ɚ 
ɤɨɝɞɚ ɫɬɢɯɚɟɬ – ɫɤɚɬɵɜɚɟɬɫɹ ɜɧɢɡ. ȼ ɷɬɨɬ ɦɨɦɟɧɬ ɟɝɨ ɞɜɢɝɚɬɟɥɶ ɪɚɛɨɬɚɟɬ ɤɚɤ 
ɝɟɧɟɪɚɬɨɪ, ɩɨɞɚɜɚɹ ɷɧɟɪɝɢɸ ɜ ɫɟɬɶ. 
           Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɩɪɨɟɤɬɚ – ɛɨɥɟɟ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɬɚɪɟɹɦɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɞɨɫɬɢɝɚɟɬ 86 %. 

ɏɪɚɧɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɯɨɥɨɞɟ (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ) 
           Ʉɨɧɰɟɩɰɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɠɢɞɤɨɝɨ ɜɨɡɞɭɯɚ ɜ ɤɚɱɟɫɬɜɟ ɧɚɤɨɩɢɬɟɥɹ 
ɷɧɟɪɝɢɢ ɛɵɥɚ ɢɡɜɟɫɬɧɚ ɟɳɟ ɜ 1970-ɯ ɝɨɞɚɯ. ɂɡɛɵɬɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɩɨɥɭɱɚɟɦɨɣ ɨɬ ȼɂɗ, ɢɫɩɨɥɶɡɭɟɬɫɹ, ɱɬɨɛɵ ɨɯɥɚɞɢɬɶ ɜɨɡɞɭɯ ɞɨ ɫɨɫɬɨɹɧɢɹ 
ɠɢɞɤɨɫɬɢ ɢ ɯɪɚɧɢɬɶ ɟɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ –196°C. ɉɪɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ 



111 
 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɠɢɞɤɨɫɬɶ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɝɚɡ, ɛɵɫɬɪɨ ɪɚɫɲɢɪɹɹɫɶ ɫ 
700-ɤɪɚɬɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɢ ɩɪɢɜɨɞɹ ɜ ɞɜɢɠɟɧɢɟ ɬɭɪɛɢɧɭ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɨ ɟɦɤɨɫɬɢ ɫɢɫɬɟɦɚ CRYOBattery ɫɨɩɨɫɬɚɜɢɦɚ ɫ ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ ɧɚ 
ɢɫɤɨɩɚɟɦɨɦ ɬɨɩɥɢɜɟ ɢ ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɧɟɫɤɨɥɶɤɨ ɝɢɝɚɜɚɬɬ-ɱɚɫɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɶ.  

 
 
10.2.1 ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɞɥɹ Ɋɨɫɫɢɢ 
 
ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 
 

Ɍɚɛɥɢɰɚ 10 – ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ  

ɉɚɪɚɦɟɬɪɵ 

ɋɢɫɬɟɦɚ 

  
Ⱥ

ɤɤ
ɭɦ

ɭɥ
ɹɬ

ɨɪ
 

ɋ
ɭɩ

ɟɪ
ɤɨ

ɧɞ
ɟɧ

ɫɚ
ɬɨ

ɪ 

ȽȺ
ɗɋ

 

ɋ
ɠ

ɚɬ
ɵ

ɣ 
ɜɨ

ɡɞ
ɭɯ

 

ɋ
ɜɟ

ɪɯ
ɩɪ

ɨɜ
ɨɞ

ɢɦ
ɚɹ

 
ɤɚ

ɬɭ
ɲ

ɤɚ
 

ɋ
ɭɩ

ɟɪ
ɦɚ

ɯɨ
ɜɢ

ɤ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ,% 70 95 75 85 95 90 
ɗɧɟɪɝɨɟɦɤɨɫɬɶ, 

ȼɬ*ɱ/ɤɝ 
150 15 - - 200 300 

Ʉɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ 10 
3
 10 

6
 10 

4
 10 

4
 10 

6
 10 

5
 

ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ, 
ɥɟɬ 

3-5 10 20 20 10 20 + 

ȼɪɟɦɹ ɡɚɪɹɞɚ ɱ ɫɟɤ ɱ ɱ ɦɢɧ ɦɢɧ 
ȼɵɯɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɫɪɟɞɧɹɹ ɜɵɫɨɤɚɹ ɨɱɟɧɶ 
ɜɵɫɨɤɚɹ 

ɨɱɟɧɶ 
ɜɵɫɨɤɚɹ 

ɜɵɫɨɤɚɹ ɜɵɫɨɤɚɹ 

ɋɬɨɢɦɨɫɬɶ ɧɢɡɤɚɹ ɫɪɟɞɧɹɹ ɨɱɟɧɶ 
ɜɵɫɨɤɚɹ 

ɨɱɟɧɶ 
ɜɵɫɨɤɚɹ 

ɨɱɟɧɶ 
ɜɵɫɨɤɚɹ 

ȼɵɫɨɤɚɹ 

Ɇɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɜɵɫɨɤɚɹ ɫɪɟɞɧɹɹ ɧɢɡɤɚɹ ɧɢɡɤɚɹ ɫɪɟɞɧɹɹ ɜɵɫɨɤɚɹ 
ɗɤɨɥɨɝɢɱɟɫɤɢɟ 

ɩɪɨɛɥɟɦɵ 
ɫɪɟɞɧɢɟ ɧɢɡɤɢɟ ɜɵɫɨɤɢɟ ɫɪɟɞɧɢɟ ɧɢɡɤɢɟ ɧɢɡɤɢɟ 
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10.3 ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. «ȼɨɞɚ Ɋɨɫɫɢɢ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://water-
rf.ru/ ȼɨɞɧɵɟ_ɨɛɴɟɤɬɵ/2263/ɒɢɧɞɚ. Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ. 

2. «ɏɟɦɱɢɤ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://ru.wikipedia.org/wiki/ɏɟɦɱɢɤ. Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ. 

3. «Ɋɟɫɩɭɛɥɢɤɚ Ɍɵɜɚ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://ru.wikipedia.org/wiki/Ɍɵɜɚ Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ. 

4.  «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-
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 –  Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ. ɏɟɦɱɢɤ ɡɚ ɩɟɪɢɨɞ 1922-1971ɝɝ. 
№ɩ/ɩ Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII 

Qɫɪ. 

ɝɨɞ 

1 1922 27 31 36 41 105 283 210 172 122 100 59 56 104 

2 1923 40 44 48 50 201 296 178 148 104 58 50 48 105 

3 1924 31 35 42 51 142 525 255 202 150 108 76 69 141 

4 1925 58 61 65 92 128 229 219 164 108 68 49 44 107 

5 1926 27 30 38 40 164 230 180 97 102 77 64 59 92 

6 1927 39 41 50 47 106 305 177 170 155 68 51 48 105 

7 1928 35 41 44 57 107 259 223 173 121 97 58 55 106 

8 1929 47 48 53 80 236 499 114 131 135 76 74 65 130 

9 1930 55 57 58 62 116 229 210 192 142 110 80 67 115 

10 1931 34 49 64 86 256 307 155 151 115 56 48 43 114 

11 1932 26 33 39 50 102 244 210 175 144 69 60 55 101 

12 1933 43 49 51 53 281 463 129 127 141 67 53 49 126 

13 1934 37 38 47 114 205 310 173 201 186 132 79 66 132 

14 1935 50 51 56 102 290 813 315 254 197 103 70 55 196 

15 1936 31 32 34 42 121 224 217 210 192 104 82 76 114 

16 1937 60 61 63 66 173 269 215 195 128 115 87 75 126 

17 1938 58 64 66 68 267 394 171 163 131 70 52 50 130 

18 1939 27 29 47 58 259 343 181 183 177 111 89 72 131 

19 1940 53 62 64 74 193 245 114 99 96 59 47 37 95 

20 1941 30 31 35 49 229 557 322 214 184 66 61 52 153 

21 1942 43 44 48 71 252 433 231 155 140 92 84 80 139 

22 1943 57 58 59 61 237 306 228 219 181 144 92 79 143 

23 1944 43 52 56 74 106 243 229 164 123 65 58 51 105 

24 1945 42 43 49 66 187 320 284 164 151 134 91 83 135 

25 1946 69 71 72 74 112 238 201 152 137 88 62 60 111 

26 1947 42 45 59 60 247 689 256 203 175 131 93 90 174 

27 1948 47 49 67 99 183 252 160 111 103 60 47 44 102 

28 1949 29 36 42 43 222 502 374 239 160 113 83 69 159 

29 1950 48 50 54 75 276 288 192 163 123 78 63 53 122 

30 1951 42 47 52 59 112 276 184 183 131 103 65 62 110 

31 1952 55 57 60 68 210 264 169 165 114 71 54 48 111 

32 1953 36 38 40 63 228 573 234 153 146 94 71 62 145 

33 1954 51 53 55 106 155 194 190 168 117 72 57 50 106 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ  

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
34 1955 36 42 45 53 124 348 213 166 163 119 88 82 123 

35 1956 49 50 65 76 192 247 157 111 108 79 66 62 105 

36 1957 32 41 44 45 85 202 162 115 92 63 55 48 82 

37 1958 44 45 46 69 178 259 183 167 104 61 43 41 103 

38 1959 32 35 39 44 124 298 256 222 173 74 67 62 119 

39 1960 44 52 54 76 137 312 187 155 118 106 85 74 117 

40 1961 67 69 70 82 219 340 142 142 120 74 55 48 119 

41 1962 37 39 43 47 110 296 196 193 130 69 65 53 107 

42 1963 45 46 52 73 215 307 164 123 108 75 42 38 107 

43 1964 33 34 37 72 183 316 233 228 127 82 68 61 123 

44 1965 38 40 49 54 267 320 162 157 114 64 44 43 113 

45 1966 34 37 39 41 114 264 252 243 128 84 68 57 113 

46 1967 45 47 51 64 122 283 180 146 113 62 56 50 102 

47 1968 38 39 44 55 286 320 159 126 113 74 46 40 112 

48 1969 33 34 36 45 128 236 338 251 203 68 63 60 125 

49 1970 41 42 54 91 146 240 240 197 110 63 45 41 109 

50 1971 29 29 37 46 113 266 268 237 129 86 57 47 112 ܳ˔˓ˈˇ 42 45 50 65 179 329 208 173 136 85 64 58 119 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ  

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱɟɬ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ, 
ɫɪɟɞɧɟɦɟɠɟɧɧɨɝɨ ɢ ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɨɝɨ ɪɚɫɯɨɞɨɜ 

m P,% ࡽ˔˓.ˆˑˇ ࡽ˔˓.˒ˑˎˑ˅ˑˇːыˌ ࡽ˔˓.ˏˈˉˈːːыˌ 
1 1,39 730 2066 90 
2 3,37 696 2058 74 
3 5,36 668 1978 72 
4 7,34 644 1972 72 
5 9,33 607 1908 72 
6 11,31 599 1896 72 
7 13,29 585 1790 70 
8 15,28 581 1774 70 
9 17,26 570 1742 68 
10 19,25 570 1694 66 
11 21,23 547 1694 66 
12 23,21 545 1686 66 
13 25,20 542 1686 66 
14 27,18 538 1672 66 
15 29,17 532 1658 64 
16 31,15 521 1620 60 
17 33,13 520 1598 60 
18 35,12 514 1580 60 
19 37,10 510 1536 58 
20 39,09 503 1520 58 
21 41,07 494 1510 56 
22 43,06 493 1496 56 
23 45,04 490 1486 54 
24 47,02 483 1464 54 
25 49,01 482 1456 52 
26 50,99 481 1450 52 
27 52,98 481 1442 52 
28 54,96 481 1416 52 
29 56,94 478 1404 50 
30 58,93 478 1388 48 
31 60,91 474 1384 48 
32 62,90 471 1376 48 
33 64,88 470 1366 46 
34 66,87 467 1344 46 
35 68,85 466 1328 46 
36 70,83 462 1324 44 
37 72,82 459 1246 44 
38 74,80 455 1242 44 
39 76,79 452 1238 44 
40 78,77 450 1208 42 
41 80,75 449 1202 42 
42 82,74 445 1182 40 
43 84,72 437 1168 40 
44 86,71 435 1168 36 
45 88,69 434 1158 34 
46 90,67 405 1132 34 
47 92,66 400 1052 34 
48 94,64 371 1026 32 
49 96,63 350 900 18 
50 98,61 325 868 16 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 
ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Q90%, ɦ3/ɫ 45 47 51 64 122 283 180 146 113 62 56 50 

Qɢ, ɦ3/ɫ 0 0 1 1 1 3 2 1 1 1 0 0 

Qɮ, ɦ3/ɫ 1 1 1 1 1 1 1 1 1 1 1 1 

Qɥ, ɦ3/ɫ 2 2 0 -3 -5 0 0 0 0 0 2 2 

Qɪɵɛɚ, ɦ3/ɫ 0 0 0 0 5 5 5 5 5 5 0 0 

Qɫɭɦ, ɦ3/ɫ 3 3 2 -1 2 9 8 8 7 7 3 3 

Qɩɨɥ, ɦ3/ɫ 42 44 49 65 120 274 172 138 106 55 53 47 

QȼɏɄ, ɦ3/ɫ 45 45 45 45 90 90 90 90 90 45 45 45 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

Qɩɨɥ, ɦ3/ɫ 42 44 49 65 120 274 172 138 106 55 53 47 

ZȼȻ, ɦ 597 

ZɇȻ, ɦ 550 550 550 551 551 552 551 551 551 550 550 550 

ɇ,ɦ 47 47 47 46 46 45 46 46 46 47 47 47 

Nɛɵɬ,Ɇȼɬ 17 18 20 26 48 107 68 55 42 22 21 19 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

QȼɏɄ 45 45 45 45 90 90 90 90 90 45 45 45 

ZȼȻ, ɦ 597 

ZɇȻ, ɦ 550 550 550 550 550 550 550 550 550 550 550 550 

ɇ,ɦ 47 47 47 47 47 47 47 47 47 47 47 47 

NȼɏɄ,Ɇȼɬ 18 18 18 18 37 37 37 37 37 18 18 18 

ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ 

Nɛɵɬ,Ɇȼɬ 17 18 20 26 48 107 68 55 42 22 21 19 

NȼɏɄ,Ɇȼɬ 18 18 18 18 37 37 37 37 37 18 18 18 

Nɛɵɬ-NȼɏɄ,Ɇȼɬ -1 0 2 8 11 70 32 19 6 4 3 1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.4 – ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
1-ɚɹ ɢɬɟɪɚɰɢɹ 

Ɇɟɫɹɰ Qɛɵɬ Qɢ Qɮ Qɥ Qɪɵɛ Qɩɨɥ Qɜɞɯɪ Qɬɭɪɛ QȼɏɄ QɇȻ Qɯ.ɫɛ Vɧɚɱ d V Vɤɨɧ ZɧɚɱȼȻ ZɤɨɧȼȻ Zcɪ ZɇȻ H NȽɗɋ Nɝɚɪ 
X 62 1 1 0 5 55 25 80 45 81 0 1,50 0,03 1,47 597,49 596,81 597,15 550,34 46,31 27 27 
XI  56 0 1 2 0 53 48 101 45 102 0 1,47 0,07 1,40 596,81 596,34 596,57 550,41 45,67 33 33 
XII 50 0 1 2 0 47 72 119 45 120 0 1,40 0,13 1,26 596,34 595,48 595,91 550,47 44,94 38 39 
I 45 0 1 2 0 42 84 126 45 127 0 1,26 0,15 1,11 595,48 594,43 594,96 550,48 43,98 38 39 
II  47 0 1 2 0 44 72 116 45 117 0 1,11 0,10 1,01 594,43 593,59 594,01 550,42 43,09 32 33 
III  51 1 1 0 0 49 52 101 45 102 0 1,01 0,06 0,95 593,59 593,02 593,30 550,34 42,47 26 27 
IV 126 1 1 -3 0 127 -38 89 90 90 0 0,95 -0,05 1,01 593,02 593,56 593,29 550,24 42,55 16  
V 143 1 1 -5 5 141 -52 89 90 90 0 1,01 -0,08 1,09 593,56 594,27 593,91 550,40 43,01 34  
VI  194 3 1 0 5 185 -96 89 90 90 0 1,09 -0,48 1,57 594,27 597,44 595,86 550,40 44,95 35  
VII 181 2 1 0 5 173 -84 89 90 90 0 1,57 -0,22 1,79 597,44 598,88 598,16 550,40 47,26 37  
VIII 151 1 1 0 5 144 -55 89 90 90 0 1,79 -0,13 1,93 598,88 599,64 599,26 550,40 48,36 38  
IX 124 1 1 0 5 117 -28 89 90 90 0 1,93 -0,07 2,00 599,64 599,99 599,82 550,44 48,88 38  

 

Ɍɚɛɥɢɰɚ Ⱥ.5 – ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɪɚɜɢɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
2-ɚɹ ɢɬɟɪɚɰɢɹ 

Ɇɟɫɹɰ Qɛɵɬ Qɢ Qɮ Qɥ Qɪɵɛ Qɩɨɥ Qɜɞɯɪ Qɬɭɪɛ QȼɏɄ QɇȻ Qɯ.ɫɛ Vɧɚɱ d V Vɤɨɧ ZɧɚɱȼȻ ZɤɨɧȼȻ Zcɪ ZɇȻ H NȽɗɋ Nɝɚɪ 
X 62 1 1 0 5 55 25 80 45 81 0 1,50 0,07 1,43 597,00 596,55 596,78 550,65 45,63 32 32 
XI  56 0 1 2 0 53 48 101 45 102 0 1,43 0,12 1,31 596,55 595,76 596,16 550,82 44,84 40 40 
XII 50 0 1 2 0 47 72 119 45 120 0 1,31 0,19 1,12 595,76 594,46 595,11 550,96 43,65 46 46 
I 45 0 1 2 0 42 84 126 45 127 0 1,12 0,22 0,89 594,46 592,30 593,38 551,02 41,86 46 46 
II  47 0 1 2 0 44 72 116 45 117 0 0,89 0,18 0,71 592,30 589,31 590,80 550,94 39,37 40 40 
III  51 1 1 0 0 49 52 101 45 102 0 0,71 0,14 0,57 589,31 585,67 587,49 550,82 36,17 32 32 
IV 126 1 1 -3 0 127 -38 89 90 90 0 0,57 -0,10 0,67 585,67 588,38 587,03 550,72 35,80 28  
V 143 1 1 -5 5 141 -52 89 90 90 0 0,67 -0,14 0,81 588,38 591,13 589,76 550,72 38,53 30  
VI  194 3 1 0 5 185 -96 89 90 90 0 0,81 -0,25 1,06 591,13 594,00 592,57 550,72 41,34 32  
VII 181 2 1 0 5 173 -84 89 90 90 0 1,06 -0,22 1,28 594,00 595,60 594,80 550,72 43,58 34  
VIII 151 1 1 0 5 144 -55 89 90 90 0 1,28 -0,15 1,43 595,60 596,53 596,07 550,72 44,84 35  
IX 124 1 1 0 5 117 -28 89 90 90 0 1,43 -0,07 1,50 596,53 597,00 596,77 550,72 45,55 36  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɋɢɫɭɧɨɤ Ⱥ.1- Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɂɸɧɶ) 

t,ɱ 

Ɋ, Ɇȼɬ ɗ, ɦɥɧ ɤȼɬ·ɱ 

ɏɟɦɱɢɧɫɤɚɹ Ƚɗɋ(ɩɢɤ) 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ(ɩɢɤ) 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ(ɛɚɡɚ) 
ɏɟɦɱɢɧɫɤɚɹ Ƚɗɋ(ɛɚɡɚ) 

Ɋ, Ɇȼɬ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
 

Ɋɢɫɭɧɨɤ Ⱥ.2- Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (əɧɜɚɪɶ) 

t,ɱ 

ɏɟɦɱɢɧɫɤɚɹ Ƚɗɋ(ɛɚɡɚ) 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ(ɛɚɡɚ) 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ(ɩɢɤ) 

Ɋ, Ɇȼɬ 

ɏɟɦɱɢɧɫɤɚɹ Ƚɗɋ(ɩɢɤ) 

P, Ɇȼɬ 

ɗ, ɦɥɧ ɤȼɬ·ɱ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

Ɇ
ɟɫ

ɹɰ
ɵ

 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ, Ɇȼɬ 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, 

Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ, Ɇȼɬ 

Ɋmax Pɧɚɝɪ Ɋɚɜɚɪ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ_ Nɪɚɛ Nɪɟɦ_ Nɚɜɚɪ 

I 300 9 30 88 7  30 2  182  30 
II  291 9 29 79 6  30 2  182  29 
III  274 8 27 65 6  27,5 2  182  27 
IV  256 8 26 52 5  26 3  178  26 
V 240 7 24 61 5  22,5 2  156  24 
VI  230 7 23 63 5  20 2  147 10 23 
VII 230 7 23 63 5  20 2  147 10 23 
VIII 239 7 24 61 5  22,5 2  155  24 
IX  256 8 26 52 5  26 3 5 178  26 
X 274 8 27 64 6 14,7 27,5 2  182  27 
XI  290 9 29 78 6  30 2  182  29 
XII 300 9 30 88 7  30 2  182  30 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.7 – ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɨɬɦɟɬɤɚɦ 
Ɇɟɫɹɰ Qɛɵɬ Qɢ Qɮ Qɥ Qɪɵɛ Qɩɨɥ Qɜɞɯɪ Qɬɭɪɛ QȼɏɄ QɇȻ Qɯ.ɫɛ Vɧɚɱ d V Vɤɨɧ ZɧɚɱȼȻ ZɤɨɧȼȻ Zcɪ ZɇȻ H NȽɗɋ Nɝɚɪ ɗ  

X 94 1 1 0 5 87 18 105 45 106 0 1,50 0,05 1,45 597,00 596,67 596,84 550,85 45,49 42 32 31,3 
XI  77 0 1 2 0 74 45 119 45 120 0 1,45 0,12 1,34 596,67 595,93 596,30 550,96 44,84 47 40 33,8 
XII 70 0 1 2 0 67 73 140 45 141 0 1,34 0,20 1,14 595,93 594,64 595,28 551,13 43,66 54 46 40,0 
I 51 0 1 2 0 48 89 137 45 138 0 1,14 0,24 0,90 594,64 592,43 593,53 551,10 41,93 51 46 37,6 
II  52 0 1 2 0 49 76 125 45 126 0 0,90 0,19 0,71 592,43 589,34 590,88 551,00 39,38 43 40 30,0 
III  54 1 1 0 0 52 53 105 45 106 0 0,71 0,14 0,57 589,34 585,67 587,50 550,85 36,16 33 32 24,7 
IV 143 1 1 -3 0 144 -55 89 90 90 0 0,57 -0,14 0,71 585,67 589,38 587,53 550,72 36,30 28  20,5 
V 141 1 1 -5 5 139 -50 89 90 90 0 0,71 -0,13 0,85 589,38 591,72 590,55 550,72 39,32 31  22,9 
VI  214 3 1 0 5 205 -116 89 90 90 0 0,85 -0,30 1,15 591,72 594,70 593,21 550,72 41,99 33  23,7 
VII 197 2 1 0 5 189 -100 89 90 90 0 1,15 -0,27 1,42 594,70 597,00 595,85 550,72 44,63 35  26,0 
VIII 160 1 1 0 5 153 -32 121 90 122 0 1,42 -0,09 1,50 597,00 597,00 597,00 550,98 45,52 48  36,1 
IX 125 1 1 0 5 118 0 118 90 119 0 1,50 0,00 1,50 597,00 597,00 597,00 550,95 45,55 47  34,1 

 
Ɍɚɛɥɢɰɚ Ⱥ.8 – ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ  
Ɇɟɫɹɰ Qɛɵɬ Qɢ Qɮ Qɥ Qɪɵɛ Qɩɨɥ Qɜɞɯɪ Qɬɭɪɛ QȼɏɄ QɇȻ Qɯ.ɫɛ Vɧɚɱ d V Vɤɨɧ ZɧɚɱȼȻ ZɤɨɧȼȻ Zcɪ ZɇȻ H NȽɗɋ Nɝɚɪ ɗ 

X 94 1 1 0 5 87 18 105 45 106 0 1,50 0,02 1,48 597,00 596,86 596,93 550,76 45,67 32 32 23,9 
XI  77 0 1 2 0 74 45 119 45 120 0 1,48 0,07 1,41 596,86 596,41 596,64 550,82 45,32 40 40 29,0 
XII 70 0 1 2 0 67 73 140 45 141 0 1,41 0,14 1,28 596,41 595,55 595,98 550,95 44,53 46 46 34,4 
I 51 0 1 2 0 48 89 137 45 138 0 1,28 0,20 1,08 595,55 594,18 594,86 550,98 43,38 46 46 34,4 
II  52 0 1 2 0 49 76 125 45 126 0 1,08 0,15 0,93 594,18 592,75 593,47 550,88 42,08 40 40 28,1 
III  54 1 1 0 0 52 53 105 45 106 0 0,93 0,10 0,83 592,75 591,50 592,13 550,72 40,91 32 32 23,6 
IV 143 1 1 -3 0 144 -55 89 90 90 0 0,83 -0,03 0,86 591,50 591,90 591,70 551,07 40,13 47  33,8 
V 141 1 1 -5 5 139 -50 89 90 90 0 0,86 -0,10 0,96 591,90 593,12 592,51 550,82 41,19 37  27,2 
VI  214 3 1 0 5 205 -116 89 90 90 0 0,96 -0,20 1,16 593,12 594,77 593,95 551,04 42,40 48  34,8 
VII 197 2 1 0 5 189 -100 89 90 90 0 1,16 -0,15 1,31 594,77 597,00 595,88 551,08 44,30 52  38,9 
VIII 684 6 4 0 19 655 0 655 350 678 0 12,71 0,00 12,71 401,00 401,00 401,00 375,20 25,50 149  0,111 
IX 417 4 4 0 12 397 0 397 350 413 0 12,71 0,00 12,71 401,00 401,00 401,00 374,10 26,60 94  0,068 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 

 ɉɅ50-ȼ ɉɅȾ50-ȼ60  ɊɈ45-ȼ ܦଵ 3,55 4,5 4 4,5 3,55 ܳ′˓ · η˕ 1,13 1,06 1,38 1,09 1,16 ܳ௠௔௫′ · η˕ 0,94 0,88 1,15 0,91 0,97 ܳ˓˃˔˚′  1.24 1.16 1.58 1.2 1.27 η˓˃˔˚ 0.991 0.913 0.873 0.905 0.916 𝜎˓˃˔˚ 0.375 0.325 0.525 0.325 0.375 ܳ௠௔௫′  1.23 0.96 1.27 1.01 1.07 η௠௔௫ 0.911 0.914 0.9015 0.905 0.905 𝜎௠௔௫ 0.26 0.24 0.32 0.24 0.26 ܳ௠௜௡′  1.18 1.11 1.5 1.11 1.18 η௠௜௡ 0.895 0.911 0.878 0.902 0.911 𝜎௠௜௡ 0.35 0.30 0.46 0.30 0.35 ܼː˄ሺܳː˄ሻ௠௔௫ 543,20 552,50 552,61 552,50 543,20 ܼː˄ሺܳː˄ሻ˓˃˔ 545,42 555,94 557,94 555,94 545,42 ܼː˄ሺܳː˄ሻ௠௜௡ 542,87 552,31 554,05 552,31 542,87 ܼ˓.ˍ.௠௔௫ 539,64 549,84 546,33 549,84 540,27 ܼ˓.ˍ.˓˃˔˚ 538,61 551,12 545,10 551,12 539,23 ܼ˓.ˍ.௠௜௡ 539,41 550,51 546,90 550,51 540,03 ܪ௦ ௠௔௫ -3,55 -2,66 -6,28 -2,66 -2,93 ܪ௦ ˓˃˔˚ -6,81 -4,82 -12,84 -4,82 -6,19 ܪ௦ ௠௜௡ -3,46 -1,80 -7,15 -1,80 -2,84 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ ɉɅ 30ɛ-ȼ 

ଵܦ = Ͷ,ͷ ˏ ܦଵ = ͵,ͷͷ ˏ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɉɅ 30ɛ-ȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
 Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɚɪɚɦɟɬɪɵ ɫɩɢɪɚɥɶɧɵɯ ɤɚɦɟɪ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
 
 
 
 
 
 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ ܽ௜ 4,79 4,30 3,81 3,33 2,84 2,36 1,87 1,38 0,90 0,41 -0,07 -0,56 ݎ௜ 9,14 8,65 8,17 7,68 7,20 6,71 6,22 5,74 5,25 4,77 4,28 3,80 ௜ܾ 5,49 5,13 4,79 4,44 4,10 3,76 3,42 3,07 2,73 2,39 2,05 1,71 ݎ௞ 5,26 5,17 5,07 4,98 4,89 4,80 4,71 4,62 4,52 4,43 4,34 4,25 ݎ௞ݎ௔  
1,21 1,19 1,17 1,14 1,12 1,10 1,08 1,06 1,04 1,02 1,00 0,98 ln ௔ݎ௞ݎ  
 ௔ݎ௜ݎ 0,02- 0,00 0,02 0,04 0,06 0,08 0,10 0,12 0,13 0,15 0,17 0,19
2,10 1,99 1,88 1,76 1,65 1,54 1,43 1,32 1,21 1,09 0,98 0,87 ln  ௔ݎ௜ݎ
0,74 0,69 0,63 0,57 0,50 0,43 0,36 0,28 0,19 0,09 -0,02 -0,14 ܾ௜ ln  ௔ݎ௜ݎ
௞ݎ 0,23- 0,04- 0,22 0,51 0,85 1,22 1,63 2,06 2,52 3,01 3,52 4,07 ∙ ௞ݎ 15,86 16,20 16,54 16,89 17,23 17,57 17,91 18,26 18,60 18,94 19,28 19,62 ߛ݃ݐܿ ∙ ߛ݃ݐܿ ∙ ln ௔ݎ௞ݎ  
3,70 3,30 2,90 2,51 2,12 1,74 1,37 1,00 0,64 0,29 -0,05 -0,39 ݉௜ 3,37 3,03 2,69 2,34 2,00 1,66 1,32 0,97 0,63 0,29 -0,05 -0,39 ܬ௜ 4,03 3,55 3,09 2,65 2,23 1,83 1,46 1,11 0,79 0,50 0,25 0,05 ߮௜ 187,5 165 144 123 104 85 68 52 37 23 12 2 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.4 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶ 

ɧɵɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 ܩ∆ܫ

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,͵͹ ∙  ሺ̂ଶሻ 1,53 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

0,5 - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,͹Ͷ ∙  ሺ̂ଶሻ 3,03 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ʝʡʠ ͸,Ͳܫ ሺ̂ଶሻ 6,15 Ⱥܫ ∙  ሺ̂ଶሻ 24,58 Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଶ ଴ܷீ - 10 ȼݐ ଵ ଴ܷଵீ - 5 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 
1,5 - 

Ɂɉɇ ܷ > 

2 ɫɬɭɩ. ஼ܷʟଶ ͳ,Ͷ ∙ ːܷˑˏ.ˆ 140 ȼ 

1 ɫɬɭɩ. ஼ܷʟଵ ͳ,ʹ ∙ ːܷˑˏ.ˆ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ሺ̂ଶሻ 0,36 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳʹ ∙  ሺ̂ଶሻ 0,49 Ⱥܫ

ɌɈ I ܫଶʠ.ʖ. Ͳ,ͷͷ ∙  ሺ̂ଶሻ 2,26 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫଵʠʗʒʜ ͳ,͵Ͷ ∙  ሺ̂ଶሻ 4,39 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,Ͷ ∙  ሺ̂ଶሻ 4,52 Ⱥܫ

ɌɈ ܫଵʡʝ ͳ,ͷ ∙  ሺ̂ଶሻ 5,02Ⱥܫ

ȾɁ ܼ < 

1 ɫɬɭɩ. ܼଵ Ͳ,Ͳ͹ͷ ∙ ܼː˃ˆ˓ 1,26 Ɉɦ ܼ˔ˏଵ Ͳ,ʹͲ ∙ ܼூ 0,25 Ɉɦ 

2 ɫɬɭɩ. ܼଶ Ͳ,Ͷ ∙ ܼː˃ˆ˓ 5,66 Ɉɦ ܼ˔ˏଶ Ͳ,ʹͲ ∙ ܼଶ 1,13 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ

ɋɈ ܫʟ.ʠʗʒʜ ͳ,Ͳ͹ ∙ ːˑˏሺଶሻ.˓ܫ  0,92 Ⱥ 

ɉɈ ܫʟ.ʞʢʠʙ ͳ,ʹͳ ∙ ːˑˏሺଶሻ.˓ܫ  1,04 Ⱥ 

ɌɈ ܫʟ.ʡʝ ʹ,ʹ͵ ∙ ːˑˏሺଶሻ.˓ܫ  1,92 Ⱥ 

Ɂɚɳɢɬɚ Ɍȼ 
I>>Ɍȼ ɌɈ ܫʡʝ  ʹͷ,ͶͶ ∙ ːˑˏሺଶሻ.˕ܫ  29,26 Ⱥ 

I>Ɍȼ ɆɌɁ ܫʛʡʖ  ʹ,ͺͳ ∙ ːˑˏሺଶሻ.˕ܫ  3,23 Ⱥ 
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Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

   + + + + ܩ∆ܫ
 

ɁɁȽ 
଴ܷ 

     + + + ଶݐ  +      ଵݐ

଴ܷଷ ݐ + + +     

Ɂɉɇ ܷ > 

2 ɫɬɭɩɟɧɶݐଶ + +      

1 ɫɬɭɩɟɧɶݐଵ + +     
 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
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ɋɈ      +  
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