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ɍɋɅɈȼɇɕȿ ɈȻɈɁɇȺɑȿɇɂə 
tɨ.ɫ — тɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, °ɋ; 
tɧ.3 — тɟɦɩɟɪɚтɭɪɚ ɧɚɝɧɟтɚɧɢɹ, °ɋ;  
tɤ — тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ, °ɋ;  
tɨɯɥ1, tɨɯɥ2 — ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ тɟɦɩɟɪɚтɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ, т. ɟ. 
ɜɨɡɞɭɯɚ, °ɋ. 
Ɋɤ — ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, Ɇɉɚ;  
Pɧ.3 — ɞɚɜɥɟɧɢɟ ɧɚɝɧɟтɚɧɢɹ 3-ɟɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ, Ɇɉɚ; 

P — ɪɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ ɞɚɜɥɟɧɢɟɦ 
ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, Ɇɉɚ; 
qɤ — ɭɞɟɥɶɧɚɹ тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ ɤȼт; 
Ga, Gɜ— ɦɚɫɫɨɜɵɟ ɪɚɫɯɨɞɵ ɚɦɦɢɚɤɚ ɢ ɜɨɡɞɭɯɚ, ɤɝ/ɫ;  
iɜɯ, iɜɵɯ — ɷɧтɚɥɶɩɢɢ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɚɩɩɚɪɚтɚ, ɤȾɠ/ɤɝ;  
k — ɤɨɷɮɮɢɰɢɟɧт тɟɩɥɨɩɟɪɟɞɚɱɢ, ȼт/(ɦ2Ʉ);  
Fɜɧ ɢ Fɧ. — ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɩɟɪɟɞɚɱɢ, ɜɧɭтɪɟɧɧɹɹ ɢ ɧɚɪɭɠɧɚɹ, 
ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɦ2;  
qm — ɫɪɟɞɧɹɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ, Ʉ;  
ɫɪ — ɢɡɨɛɚɪɧɚɹ тɟɩɥɨёɦɤɨɫтɶ ɜɨɡɞɭɯɚ, ɤȾɠ/(ɤɝɄ); 
Ɋ — ɩɨтɪɟɛɥɹɟɦɚɹ ɜɟɧтɢɥɹтɨɪɨɦ ɦɨɳɧɨɫтɶ, ɤȼт; 
Q—ɨɛɴёɦɧɚɹ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ, ɦ3/ɫ; 
Н— ɧɚɩɨɪ ɜɟɧтɢɥɹтɨɪɚ, ɉɚ; 
F — ɩɥɨɳɚɞɶ ɭɡɤɨɝɨ ɫɟɱɟɧɢɹ ɦɟɠɪёɛɟɪɧɨɝɨ ɩɪɨɫтɪɚɧɫтɜɚ, ɦ2; 

 — ɫɤɨɪɨɫтɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɭɡɤɨɦ ɫɟɱɟɧɢɢ, ɦ/ɫ; 
— ɩɥɨтɧɨɫтɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3; 

hɜ, hɩ — ɄɉȾ ɜɟɧтɢɥɹтɨɪɚ ɢ ɩɟɪɟɞɚɱɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ. 
Qɤ — тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ, ɤȼт; 
θm — ɫɪɟɞɧɹɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ, Ʉ; 
ɫɪ — ɢɡɨɛɚɪɧɚɹ тɟɩɥɨёɦɤɨɫтɶ ɜɨɡɞɭɯɚ, ɤȾɠ/(ɤɝɄ); 

ɪ — ɨɛɳɟɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚтɨɪɚ, ɤɉɚ; 
ɪтɪ — ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨтɢɜɥɟɧɢɟ тɪɟɧɢɸ, ɤɉɚ;
ɪɦɫ — ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɦɟɫтɧɵɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ, ɤɉɚ; 
— ɤɨɷɮɮɢɰɢɟɧт тɪɟɧɢɹ; 

l — ɞɥɢɧɚ тɪɭɛɵ, ɦ; 
d —ɞɢɚɦɟтɪ тɪɭɛɵ, ɦ; 
ρ — ɩɥɨтɧɨɫтɶ ɚɦɦɢɚɤɚ, ɤɝ/ɦ3; 
w — ɫɤɨɪɨɫтɶ ɩɨтɨɤɚ ɜ тɪɭɛɟ, ɦ/ɫ; 

ɦɫ — ɫɭɦɦɚ ɜɫɟɯ ɤɨɷɮɮɢɰɢɟɧтɨɜ ɦɟɫтɧɨɝɨ ɫɨɩɪɨтɢɜɥɟɧɢɹ, ɤɉɚ; 

ɟ — ɨтɧɨɫɢтɟɥɶɧɚɹ ɲɟɪɨɯɨɜɚтɨɫтɶ тɪɭɛɵ; 
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 — ɚɛɫɨɥɸтɧɚɹ ɲɟɪɨɯɨɜɚтɨɫтɶ тɪɭɛɵ, ɦ; 
Re — ɤɪɢтɟɪɢɣ Ɋɟɣɧɨɥɶɞɫɚ; 
V, L — ɨɛɴёɦɧɵɟ ɞɨɥɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 
ɫɨɨтɜɟтɫтɜɟɧɧɨ, %; 
ɋɇɄȽ — ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ, %; 
CɇɄȽ in, CɇɄȽ out

 — ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɚ, 
ɫɨɨтɜɟтɫтɜɟɧɧɨ, %; 
GɇɄȽ — ɤɨɥɢɱɟɫтɜɨ ɇɄȽ, ɤɝ; 
nɜɟɧ — ɤɨɥɢɱɟɫтɜɨ ɜɤɥɸɱɟɧɧɵɯ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ ȿ-1; 
TD-4A, TD-4B, TD-4C, TD-4D — тɟɦɩɟɪɚтɭɪɵ ɠɢɞɤɨɝɨ NH3 ɧɚ ɜɯɨɞɟ ɜ ɪɟɫɢɜɟɪɵ D-
4A, D-4B, D-4C, D-4D, ɫɨɨтɜɟтɫтɜɟɧɧɨ, Ʉ; 
PD-4A, PD-4B, PD-4C, PD-4D — ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɚɯ D-4A, D-4B, D-4C, D-4D, 
ɫɨɨтɜɟтɫтɜɟɧɧɨ, Ɇɉɚ; 
LD-4A, LD-4B, LD-4C, LD-4D — ɭɪɨɜɧɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɚɯ D-4A, D-4B, 
D-4C, D-4D, ɫɨɨтɜɟтɫтɜɟɧɧɨ; 
LC-1A, LC-1B — ɧɚɝɪɭɡɤɚ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ ɤɨɦɩɪɟɫɫɨɪɨɜ ɋ-1Ⱥ ɢ ɋ-1ȼ, 
ɫɨɨтɜɟтɫтɜɟɧɧɨ 

PV, PL — ɩɨтɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫтɤɚɯ ɦɟɠɞɭ ɌɈ ɜ ɤɨɥɥɟɤтɨɪɚɯ 
ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, Ɇɉɚ; 

PV, PL — ɫɭɦɦɚɪɧɵɟ ɩɨтɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤтɨɪɚɯ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢ 
ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, Ɇɉɚ. 

ɋɈɄɊȺɓȿɇɂə 
Ⱥɏɍ — ɚɦɦɢɚɱɧɚɹ ɯɨɥɨɞɢɥɶɧɚɹ ɭɫтɚɧɨɜɤɚ; 
ɇɄȽ — ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɟɫɹ ɝɚɡɵ; 
ȽɌȾ — ɝɚɡɨтɭɪɛɢɧɧɵɣ ɞɜɢɝɚтɟɥɶ ; 
ȿ-1Ⱥ, ȿ-1ȼ, ȿ-1ɋ, ȿ-1D, E-1E, E-1F, E-1G, E-1H — ɫɟɤɰɢɢ ɜɨɡɞɭɲɧɨɝɨ 
ɤɨɧɞɟɧɫɚтɨɪɚ; 
D-4Ⱥ, D-4ȼ, D-4ɋ, D-4D — ɪɟɫɢɜɟɪɵ; 
ȿ-5A, ȿ-5ȼ, ȿ-5C, ȿ-5D — ɨтɞɟɥɢтɟɥɢ ɇɄȽ; 
PCD — ɫтɟɩɟɧɶ ɨтɤɪɵтɢɹ ɩɪɨɞɭɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ 
ɌɈ — тɟɩɥɨɨɛɦɟɧɧɢɤ; 

ɂɇȾȿɄɋɕ 
Нɚɞɫɬɪɨчɧыɟ: 
*— ɩɪɨɟɤтɧɵɣ ɪɟɠɢɦ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɚ 
in, out  — ɜɯɨɞ ɢ ɜɵɯɨɞ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ 
ɉɨɞɫɬɪɨчɧыɟ: 
1-10 — ɧɭɦɟɪɚɰɢɹ ɌɈ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ; 
D-4A, D-4B, D-4C, D-4D — ɪɟɫɢɜɟɪɵ  
ɋ-1Ⱥ ɢ ɋ-1ȼ — ɤɨɦɩɪɟɫɫɨɪɵ  
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. ɀɢɞɤɢɣ ɚɦɦɢɚɤ — ɜɵɫɨɤɨɥɢɤɜɢɞɧɵɣ ɩɪɨɞɭɤт 

ɦɟɠɞɭɧɚɪɨɞɧɨɣ тɨɪɝɨɜɥɢ. ɋɱɢтɚɟтɫɹ, ɱтɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɨɫтɚɜɥɹтɶ ɟɝɨ 

ɩɨтɪɟɛɢтɟɥɹɦ ɦɨɪɫɤɢɦɢ ɝɚɡɨɜɨɡɚɦɢ ɧɚɥɢɜɧɨɝɨ тɢɩɚ ɜ ɜɢɞɟ 

ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɨɣ ɠɢɞɤɨɫтɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɩɨɞ ɧɟɡɧɚɱɢтɟɥɶɧɵɦ 

ɢɡɛɵтɨɱɧɵɦ ɨтɧɨɫɢтɟɥɶɧɨ ɚтɦɨɫɮɟɪɵ ɞɚɜɥɟɧɢɟɦ. Ɉтɝɪɭɡɤɚ ɚɦɦɢɚɤɚ 

ɩɪɨɢɡɜɨɞɢтɫɹ ɫɨ ɫɩɟɰɢɚɥɶɧɨɝɨ тɟɪɦɢɧɚɥɚ, ɜ ɫɨɫтɚɜ ɤɨтɨɪɨɝɨ ɜɯɨɞɢт 

ɤɪɭɩɧɨтɨɧɧɚɠɧɚɹ ɚɦɦɢɚɱɧɚɹ ɯɨɥɨɞɢɥɶɧɚɹ ɭɫтɚɧɨɜɤɚ (Ⱥɏɍ) ɫ ɜɨɡɞɭɲɧɵɦ 

ɤɨɧɞɟɧɫɚтɨɪɨɦ ɢ ɰɟɧтɪɨɛɟɠɧɵɦ ɤɨɦɩɪɟɫɫɨɪɨɦ тɪёɯɫтɭɩɟɧɱɚтɨɝɨ ɫɠɚтɢɹ, 

ɩɪɢɜɨɞɢɦɵɦ ɜ ɞɟɣɫтɜɢɟ ɝɚɡɨтɭɪɛɢɧɧɵɦ ɞɜɢɝɚтɟɥɟɦ (ȽɌȾ). 

ɇɚɡɧɚɱɟɧɢɟ Ⱥɏɍ ɫɨɫтɨɢт ɜ ɨɫɭɳɟɫтɜɥɟɧɢɢ ɩɨɫтɨɹɧɧɨɝɨ ɨɠɢɠɟɧɢɹ 

ɩɚɪɨɜ, ɤɨтɨɪɵɟ ɜɨɡɧɢɤɚɸт ɜ ɤɪɭɩɧɵɯ ɯɪɚɧɢɥɢɳɚɯ ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɨɝɨ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ-ɡɚ тɟɩɥɨɩɪɢтɨɤɨɜ ɤ ɧɢɦ. Ɉɞɧɚɤɨ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫтɜɨ 

ɨɠɢɠɚɟɦɨɝɨ ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɨɝɨ ɚɦɦɢɚɤɚ ɩɪɨɢɡɜɨɞɢтɫɹ ɢɡ ɩɚɪɨɜ, 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɨɫɥɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɚɦɦɢɚɤɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɟɝɨ ɢɡ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫтɟɪɧ ɜ ɢɡɨтɟɪɦɢɱɟɫɤɢɟ ɯɪɚɧɢɥɢɳɚ, ɚ тɚɤɠɟ ɩɪɢ ɩɪɢёɦɟ 

ɢɡ ɦɚɝɢɫтɪɚɥɶɧɨɝɨ тɪɭɛɨɩɪɨɜɨɞɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 

ɢɦɟɸɳɟɝɨ тɟɦɩɟɪɚтɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɣ 

ɪɚɛɨтɵ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɧɚ ɫɭɞɚ-ɝɚɡɨɜɨɡɵ ɨɫɧɨɜɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ Ⱥɏɍ (ɤɨɦɩɪɟɫɫɨɪ, ɤɨɧɞɟɧɫɚтɨɪ, ɪɟɫɢɜɟɪɵ) ɞɭɛɥɢɪɭɟтɫɹ. 

ȼ ɩɪɨɰɟɫɫɚɯ ɨɠɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɢ, ɨɫɨɛɟɧɧɨ, ɩɚɪɨɜ, ɩɨɫтɭɩɚɸɳɢɯ ɜ 

Ⱥɏɍ ɢɡ тɚɧɤɨɜ ɝɚɡɨɜɨɡɨɜ ɩɪɢ ɢɯ ɡɚɝɪɭɡɤɟ ɠɢɞɤɢɦ ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɵɦ 

ɚɦɦɢɚɤɨɦ, ɜ ɭɫтɚɧɨɜɤɭ ɩɨɩɚɞɚɸт ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɟɫɹ ɝɚɡɵ (ɇɄȽ). Ɉɧɢ 

ɧɚɤɚɩɥɢɜɚɸтɫɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ Ⱥɏɍ, ɜɵɡɵɜɚɹ 

ɫɧɢɠɟɧɢɟ ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɨɛɦɟɧɚ, ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɢ 

ɩɟɪɟɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɧɚ ɩɪɢɜɨɞ ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ, ɚ тɚɤɠɟ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

Ʉ ɩɟɪɟɪɚɫɯɨɞɭ ɷɧɟɪɝɢɢ, ɤɚɤ ɩɨɤɚɡɚɥ ɚɧɚɥɢɡ, ɩɪɢɜɨɞɹт тɚɤɠɟ 

ɨɛɧɚɪɭɠɟɧɧɵɟ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɜ ɫɢɫтɟɦɟ «ɤɨɧɞɟɧɫɚтɨɪ — 

ɪɟɫɢɜɟɪ», ɤɨтɨɪɵɟ ɜɵɡɵɜɚɸт ɧɟɫтɚɛɢɥɶɧɨɫтɶ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟтɪɨɜ ɭɫтɚɧɨɜɤɢ. 
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ɂɯ ɩɨɹɜɥɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɢɡɦɟɧɟɧɢɹɦɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɥɢɱɟɫтɜɚ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɛɨтɟ ɜɟɧтɢɥɹтɨɪɨɜ, 

ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫтɹɦɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɞɪ. Ɉɧɢ ɡɚɱɚɫтɭɸ 

ɜɨɫɩɪɢɧɢɦɚɸтɫɹ ɤɚɤ ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ, ɞɥɹ ɭɞɚɥɟɧɢɹ ɤɨтɨɪɵɯ ɨɩɟɪɚтɨɪ 

ɜɵɧɭɠɞɟɧ ɱɚɳɟ ɨтɤɪɵɜɚтɶ ɤɥɚɩɚɧɵ ɫɛɪɨɫɚ ɚɦɦɢɚɤɚ ɧɚ ɮɚɤɟɥ, ɱтɨ ɜɵɡɵɜɚɟт 

ɟɝɨ ɫɭɳɟɫтɜɟɧɧɵɟ ɩɨтɟɪɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ, тɚɤ ɢ ɧɚɥɢɱɢɟ 

ɇɄȽ ɜ ɫɢɫтɟɦɟ ɨɤɚɡɵɜɚɸт ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɜɵɲɟɧɢɟ 

ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

ȼɫё ɷтɨ ɞɟɥɚɟт ɚɤтɭɚɥɶɧɵɦ ɪɟɲɟɧɢɟ ɧɚɭɱɧɨ-ɩɪɢɤɥɚɞɧɨɣ ɡɚɞɚɱɢ ɩɨ 

ɭɥɭɱɲɟɧɢɸ ɩɨɤɚɡɚтɟɥɟɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ 

ɚɦɦɢɚɤɚ, ɚ ɢɦɟɧɧɨ — ɭɦɟɧɶɲɟɧɢɸ ɭɞɟɥɶɧɵɯ ɡɚтɪɚт ɷɧɟɪɝɢɢ ɢ ɩɨтɟɪɶ 

ɚɦɦɢɚɤɚ ɢɡ-ɡɚ ɟɝɨ ɫɛɪɨɫɚ ɧɚ ɮɚɤɟɥ ɡɚ ɫɱёт ɷɮɮɟɤтɢɜɧɨɝɨ ɭɞɚɥɟɧɢɹ ɇɄȽ ɢ 

ɫɧɢɠɟɧɢɹ ɢɧтɟɧɫɢɜɧɨɫтɢ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ Ⱥɏɍ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ тɟɦɟ ɞɢɫɫɟɪтɚɰɢɢ ɚɜтɨɪ ɢɫɩɨɥɶɡɨɜɚɥ 

ɪɚɛɨтɵ тɚɤɢɯ ɭɱёɧɵɯ, ɤɚɤ ȼ.ɋ. Ɇɚɪтɵɧɨɜɫɤɢɣ, ɋ.ɋ. Ʉɭтɚтɟɥɚɞɡɟ, Ʌ.Ɂ. Ɇɟɥɶɰɟɪ, 

ɋ.Ƚ. ɑɭɤɥɢɧ, ɂ.Ƚ. ɑɭɦɚɤ, Ⱥ.ȿ. Ʌɚɝɭтɢɧ, Ƚ.Ʉ. Ɇɧɚɰɚɤɚɧɨɜ, Ʌ.ɂ. Ɇɨɪɨɡɸɤ, ɇ.ɂ. 

Ɋɚɞɱɟɧɤɨ, Ɇ.Ƚ. ɏɦɟɥɶɧɸɤ, ȼ.ɉ. ɑɟɩɭɪɧɟɧɤɨ, ȿ.Ⱦ. Ƚɟɪɚɫɢɦɨɜ, ɇ.ɇ. Ʉɨɲɤɢɧ. 

ɋɜɹɡɶ ɪɚɛɨɬɵ ɫ ɧɚɭɱɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. ɉɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɞɢɫɫɟɪтɚɰɢɨɧɧɨɣ ɪɚɛɨтɵ ɭɱɢтɵɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɪɭɤɨɜɨɞɹɳɢɟ ɡɚɤɨɧɨɞɚтɟɥɶɧɵɟ ɞɨɤɭɦɟɧтɵ: «Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ 

ɷɧɟɪɝɟтɢɱɟɫɤɨɣ ɫтɪɚтɟɝɢɢ ɍɤɪɚɢɧɵ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝ.», ɭтɜɟɪɠɞɟɧɧɵɟ 

Ʉɚɛɢɧɟтɨɦ Ɇɢɧɢɫтɪɨɜ ɍɤɪɚɢɧɵ 15.03.06; Ɂɚɤɨɧ ɍɤɪɚʀɧɢ «ɉɪɨ 

ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ» № 74/94-ȼɊ ɜɿɞ 01.07.94 ɪ.; ɉɨɫтɚɧɨɜɚ Ʉɚɛɿɧɟтɭ Ɇɿɧɿɫтɪɿɜ 

ɍɤɪɚʀɧɢ №699 ɜɿɞ 02.09.93 "ɉɪɨ ɡɚɯɨɞɢ ɳɨɞɨ ɟɮɟɤтɢɜɧɨɝɨ ɜɢɤɨɪɢɫтɚɧɧɹ ɝɚɡɭ 

тɚ ɿɧɲɢɯ ɩɚɥɢɜɧɨ-ɟɧɟɪɝɟтɢɱɧɢɯ ɪɟɫɭɪɫɿɜ ɜ ɧɚɪɨɞɧɨɦɭ ɝɨɫɩɨɞɚɪɫтɜɿ"; 

«Ɋɟɝɿɨɧɚɥɶɧɚ ɰɿɥɶɨɜɚ ɟɤɨɧɨɦɿɱɧɚ ɩɪɨɝɪɚɦɚ ɫтɜɨɪɟɧɧɹ ɜ Ɉɞɟɫɶɤɿɣ ɨɛɥɚɫтɿ 

ɿɧɧɨɜɚɰɿɣɧɨʀ ɿɧɮɪɚɫтɪɭɤтɭɪɢ ɧɚ 2015-2018 ɪɨɤɢ». 

ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫтɨɹт ɜ ɫɨɜɟɪɲɟɧɫтɜɨɜɚɧɢɢ 

ɤɪɭɩɧɨтɨɧɧɚɠɧɨɣ Ⱥɏɍ, ɜɯɨɞɹɳɟɣ ɜ ɫɨɫтɚɜ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɠɢɞɤɨɝɨ 
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ɚɦɦɢɚɤɚ ɧɚ ɫɭɞɚ-ɝɚɡɨɜɨɡɵ, ɩɭтёɦ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɧɚ ɩɨɤɚɡɚтɟɥɢ ɭɫтɚɧɨɜɤɢ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚтɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ 

ɝɚɡɨɜ, ɭɞɚɥɹɟɦɵɯ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɟɫɢɜɟɪɚ. 

Ⱦɥɹ ɞɨɫтɢɠɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢтɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: — ɪɚɡɪɚɛɨтɚтɶ ɦɚтɟɦɚтɢɱɟɫɤɭɸ ɦɨɞɟɥɶ Ⱥɏɍ ɫ ɜɨɡɞɭɲɧɵɦ 

ɤɨɧɞɟɧɫɚтɨɪɨɦ, ɨɩɢɫɵɜɚɸɳɭɸ ɟё ɯɚɪɚɤтɟɪɢɫтɢɤɢ ɩɪɢ ɪɚɛɨтɟ ɜ ɧɟɪɚɫɱётɧɵɯ 

ɭɫɥɨɜɢɹɯ ɫ ɭɱётɨɦ ɧɚɥɢɱɢɹ ɇɄȽ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɷɤɫɩɥɭɚтɚɰɢɢ 

ɜɟɧтɢɥɹтɨɪɨɜ; — ɫɮɨɪɦɭɥɢɪɨɜɚтɶ ɩɪɢɡɧɚɤɢ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɧɚɥɢɱɢɟ ɇɄȽ ɜ 

ɫɢɫтɟɦɟ «ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ» ɢ ɨɩɪɟɞɟɥɢтɶ ɢɯ ɤɨɧɰɟɧтɪɚɰɢɸ ɢ 

ɤɨɥɢɱɟɫтɜɨ; — ɪɚɡɪɚɛɨтɚтɶ ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɚɜтɨɦɚтɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɤɥɚɩɚɧɚɦɢ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ; — ɩɪɟɞɥɨɠɢтɶ ɧɨɜɵɣ ɨтɞɟɥɢтɟɥɶ ɇɄȽ 

ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ тɢɩɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɜɨ ɜтɨɪɨɣ ɫтɭɩɟɧɢ ɨɱɢɫтɤɢ 

ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɨт ɚɦɦɢɚɤɚ; — ɨɩɪɟɞɟɥɢтɶ ɨɫɧɨɜɧɵɟ ɮɚɤтɨɪɵ, 

ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚтɟɥɶɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɢ ɪɚɡɪɚɛɨтɚтɶ ɫɩɨɫɨɛɵ ɫɧɢɠɟɧɢɹ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɩɨɤɚɡɚтɟɥɢ Ⱥɏɍ; 

— ɪɚɡɪɚɛɨтɚтɶ ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸтɫɹ ɚɦɦɢɚɱɧɚɹ ɯɨɥɨɞɢɥɶɧɚɹ 

ɭɫтɚɧɨɜɤɚ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ; ɜɨɡɞɭɲɧɵɣ ɤɨɧɞɟɧɫɚтɨɪ; ɫɢɫтɟɦɚ 

ɭɞɚɥɟɧɢɹ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɧɟɪɚɫɱётɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨтɵ Ⱥɏɍ; ɩɪɨɰɟɫɫɵ 

ɤɨɧɞɟɧɫɚɰɢɢ, ɨɫɥɨɠɧёɧɧɵɟ ɧɚɥɢɱɢɟɦ ɇɄȽ ɢ ɩɪɨɹɜɥɟɧɢɟɦ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ; ɚɥɝɨɪɢтɦɵ ɪɚɛɨтɵ ɜɨɡɞɭɲɧɵɯ 

ɜɟɧтɢɥɹтɨɪɨɜ ɢ ɤɥɚɩɚɧɨɜ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɪɚɫɱётɧɨ-тɟɨɪɟтɢɱɟɫɤɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɚтɟɦɚтɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ Ⱥɏɍ ɢ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ; ɷɤɫɩɟɪɢɦɟɧтɚɥɶɧɵɟ, 
ɩɪɨɜɨɞɢɦɵɟ ɧɚ ɪɟɚɥɶɧɨ ɞɟɣɫтɜɭɸɳɟɦ ɤɨɦɩɥɟɤɫɟ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɫтɨɢт ɜ ɫɥɟɞɭɸɳɟɦ: 
1. ɋɮɨɪɦɢɪɨɜɚɧɚ ɦɚтɟɦɚтɢɱɟɫɤɚɹ ɦɨɞɟɥɶ Ⱥɏɍ ɫ ɭɱётɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɫɨɩɪɨтɢɜɥɟɧɢɣ ɢ ɧɚɥɢɱɢɹ ɜ ɟё ɤɨɧɞɟɧɫɚтɨɪɟ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɯɚɪɚɤтɟɪɢɡɨɜɚтɶ ɪɚɛɨтɭ ɭɫтɚɧɨɜɤɢ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ. 
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2. Ɉɛɨɫɧɨɜɚɧɵ ɢ ɩɨɞтɜɟɪɠɞɟɧɵ ɪɚɫɱётɚɦɢ ɢ ɷɤɫɩɟɪɢɦɟɧтɚɥɶɧɵɦɢ 

ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɧɨɜɵɟ ɛɨɥɟɟ ɷɮɮɟɤтɢɜɧɵɟ ɚɥɝɨɪɢтɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨтɨɣ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɤɥɚɩɚɧɨɜ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ. 

3. ɉɨɤɚɡɚɧɨ, ɱтɨ ɞɚɠɟ ɧɟɡɧɚɱɢтɟɥɶɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ (ɞɨ 5%) ɨɤɚɡɵɜɚɟт 

ɫɭɳɟɫтɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, ɨɫɨɛɟɧɧɨ ɜ ɥɟтɧɢɣ 

ɩɟɪɢɨɞ ɪɚɛɨтɵ Ⱥɏɍ. 

4. ɍɫтɚɧɨɜɥɟɧɵ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɩɪɟɞɥɨɠɟɧɵ ɫɩɨɫɨɛɵ 

ɫɧɢɠɟɧɢɹ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɲɧɨɦ 

ɤɨɧɞɟɧɫɚтɨɪɟ. 

5. ȼɵɪɚɛɨтɚɧɵ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɩɪɢ ɭɞɚɥɟɧɢɢ 

ɢɡ ɭɫтɚɧɨɜɤɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɳɟɣ ɇɄȽ. 

6. Ɋɚɡɪɚɛɨтɚɧɚ ɢ ɩɨɞтɜɟɪɠɞɟɧɚ ɜɵɫɨɤɚɹ ɷɮɮɟɤтɢɜɧɨɫтɶ ɤɨɦɩɚɤтɧɨɝɨ 

ɨтɞɟɥɢтɟɥɹ ɇɄȽ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ тɢɩɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ 

Ⱥɏɍ ɜ ɤɚɱɟɫтɜɟ ɜтɨɪɨɣ ɟɝɨ ɫтɭɩɟɧɢ. 

7. ɉɨɫтɚɜɥɟɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɩɨтɟɪɶ 

ɚɦɦɢɚɤɚ ɫ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɫтɚɛɢɥɢɡɚɰɢɟɣ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ. 

ɉɨ ɪɟɡɭɥɶтɚтɚɦ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɧɚɭɱɧɵɟ 

ɩɨɥɨɠɟɧɢɹ: 

1. Ɍɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɫɢɫɬɟɦɟ 

«ɤɨɧɞɟɧɫɚɬɨɪ — ɪɟɫɢɜɟɪ» ɨɤɚɡɵɜɚɸɬ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɞɟɫɬɚɛɢɥɢɡɚɰɢɸ 

ɪɚɛɨɬɵ ɤɨɧɞɟɧɫɚɬɨɪɚ Ⱥɏɍ, ɱɟɦ ɧɚɥɢɱɢɟ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ. 

Ⱦɚɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɨɡɜɨɥɹɟт ɩɨɧɹтɶ ɩɪɢɱɢɧɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱётɧɵɯ 

ɪɟɠɢɦɨɜ ɪɚɛɨтɵ Ⱥɏɍ ɫ ɜɵɫɨɤɢɦɢ ɞɚɜɥɟɧɢɹɦɢ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɩɪɟɞɥɨɠɢтɶ 

ɫɩɨɫɨɛɵ, ɫɧɢɠɚɸɳɢɟ ɜɥɢɹɧɢɟ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɧɚ ɩɨɤɚɡɚтɟɥɢ 

ɪɚɛɨтɵ Ⱥɏɍ. 

2. ɋɧɢɠɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɢ ɱɚɫɬɨɬɵ ɬɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɢɫɬɟɦɟ «ɤɨɧɞɟɧɫɚɬɨɪ — ɪɟɫɢɜɟɪ» Ⱥɏɍ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɜɜɨɞɨɦ ɜ ɪɚɛɨɬɭ ɜɟɧɬɢɥɹɬɨɪɨɜ ɨɛɞɭɜɚ 

ɤɨɧɞɟɧɫɚɬɨɪɚ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɷɮɮɟɤɬɢɜɧɵɣ ɚɥɝɨɪɢɬɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢɯ ɜɤɥɸɱɟɧɢɹ, ɜɨ-ɜɬɨɪɵɯ, ɫɞɭɜɤɚɦɢ ɇɄȽ ɢɡ ɪɟɫɢɜɟɪɚ 
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ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɡɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɭɩɪɚɜɥɟɧɢɹ  

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ. Ⱦɚɧɧɨɟ ɧɚɭɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɨɞтɜɟɪɠɞɟɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ тɟɱɟɧɢɟ ɝɨɞɚ ɩɪɢ ɷɤɫɩɥɭɚтɚɰɢɢ Ⱥɏɍ ɭɤɚɡɚɧɧɵɯ ɚɥɝɨɪɢтɦɨɜ, 

ɤɨтɨɪɵɟ ɨɛɭɫɥɨɜɢɥɢ ɭɥɭɱɲɟɧɢɟ ɩɨɤɚɡɚтɟɥɟɣ Ⱥɏɍ ɢ ɫɧɢɠɟɧɢɟ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ. 

Ɉɛɨɫɧɨɜɚɧɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɧɚɭɱɧɵɯ ɩɨɥɨɠɟɧɢɣ ɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɨɞтɜɟɪɠɞɚɸтɫɹ: ɤɨɪɪɟɤтɧɨɣ ɩɨɫтɚɧɨɜɤɨɣ ɪɟɲёɧɧɵɯ ɜ ɞɢɫɫɟɪтɚɰɢɢ ɧɚɭɱɧɨ-

ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ; ɛɨɥɶɲɢɦ ɨɛɴёɦɨɦ ɷɤɫɩɟɪɢɦɟɧтɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɞɟɣɫтɜɭɸɳɟɣ ɭɫтɚɧɨɜɤɟ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ, ɚ 

тɚɤɠɟ ɪɟɝɭɥɹɪɧɨɣ ɩɨɜтɨɪɹɟɦɨɫтɶɸ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶтɚтɨɜ; 

ɭɞɨɜɥɟтɜɨɪɢтɟɥɶɧɵɦ ɫɨɝɥɚɫɨɜɚɧɢɟɦ ɷɤɫɩɟɪɢɦɟɧтɚɥɶɧɵɯ ɢ ɪɚɫɱётɧɵɯ ɞɚɧɧɵɯ. 

ȼɫɟ ɫɨɡɞɚɧɧɵɟ ɦɟтɨɞɢɤɢ ɨɫɧɨɜɚɧɵ ɧɚ ɞɨɫтɚтɨɱɧɨ тɨɱɧɵɯ ɞɚɧɧɵɯ ɨ 

ɫɜɨɣɫтɜɚɯ ɜɟɳɟɫтɜ, ɩɨɤɚɡɚтɟɥɹɯ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ тɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ 

ɰɢɤɥɨɜ. ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟтɨɞɵ тɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ 

ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫтɜɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɰɟɧɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɞтɜɟɪɠɞɚɟтɫɹ 

ɪɚɡɪɚɛɨтɤɨɣ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫтɜɨɜɚɧɢɸ ɧɚɯɨɞɹɳɟɣɫɹ ɜ 

ɷɤɫɩɥɭɚтɚɰɢɢ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɧɚ ɮɚɤɟɥ, ɜɯɨɞɹɳɟɣ ɜ ɫɨɫтɚɜ 

ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɉȺɈ 

«Ɉɞɟɫɫɤɢɣ ɩɪɢɩɨɪтɨɜɵɣ ɡɚɜɨɞ» (ɝ. ɘɠɧɵɣ, Ɉɞɟɫɫɤɚɹ ɨɛɥ., ɍɤɪɚɢɧɚ); 

ɜɧɟɞɪɟɧɢɟɦ ɧɨɜɵɯ ɚɥɝɨɪɢтɦɨɜ ɜɜɨɞɚ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ ɢ ɤɥɚɩɚɧɨɜ ɫɞɭɜɤɢ ɇɄȽ, ɩɨɡɜɨɥɢɜɲɢɦ ɩɨɥɭɱɢтɶ ɡɧɚɱɢтɟɥɶɧɵɣ 

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤт, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɫɧɢɠɟɧɢɢ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɧɚ 260 

т/ɝɨɞ ɢ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɚ 0,45 ɦɥɧ. ɦ3/ɝɨɞ; ɩɨɥɭɱɟɧɢɟɦ ɩɚтɟɧтɚ 

ɍɤɪɚɢɧɵ ɧɚ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɶ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ. 

Ʌɢɱɧɵɣ ɜɤɥɚɞ ɫɨɢɫɤɚɬɟɥɹ. ɉɪɢɜɟɞёɧɧɵɟ ɜ ɞɢɫɫɟɪтɚɰɢɢ ɪɟɡɭɥɶтɚтɵ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɭɱɟɧɵ ɫɨɢɫɤɚтɟɥɟɦ ɫɚɦɨɫтɨɹтɟɥɶɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɧɫɭɥɶтɚɰɢɣ ɧɚɭɱɧɨɝɨ ɪɭɤɨɜɨɞɢтɟɥɹ. ȼ ɪɚɛɨтɚɯ ɜ ɫɨɚɜтɨɪɫтɜɟ ɫɨɢɫɤɚтɟɥɸ 

ɩɪɢɧɚɞɥɟɠɚт ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶтɚтɵ ɜ ɪɚɡɪɚɛɨтɤɟ ɦɚтɟɦɚтɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, 

ɦɟтɨɞɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦ ɪɚɫɱётɚ ɫɯɟɦ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ⱥɏɍ ɢ ɨтɞɟɥɢтɟɥɹ ɇɄȽ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ тɢɩɚ. 
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1. ȺɇȺɅɂɁ ɉɈɄȺɁȺɌȿɅȿɃ ɊȺȻɈɌɕ Ⱥɏɍ ɄɈɆɉɅȿɄɋȺ 

ɉȿɊȿȽɊɍɁɄɂ ȺɆɆɂȺɄȺ 

 ɇɚɡɧɚɱɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ 1.1.

ɇɚ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤтɚɯ, ɝɞɟ ɷɤɫɩɥɭɚтɢɪɭɟтɫɹ ɦɨɳɧɨɟ 

тɟɩɥɨɷɧɟɪɝɟтɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɟɪɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɷɤɨɧɨɦɢɸ 

ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤтɢɜɧɵ. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤтɢɜɧɨɫтɢ 

тɟɩɥɨɷɧɟɪɝɟтɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɨɡɜɨɥɹɸɳɟɟ ɫɨɤɪɚтɢтɶ ɷɧɟɪɝɨɩɨтɪɟɛɥɟɧɢɟ 

ɧɚ 0,5…1 %, ɧɟ ɤɚɠɟтɫɹ ɧɟɡɧɚɱɢтɟɥɶɧɵɦ ɜ ɩɪɨɰɟɧтɧɨɦ ɜɵɪɚɠɟɧɢɢ, тɚɤ ɤɚɤ 

ɩɨ ɫɜɨɢɦ ɚɛɫɨɥɸтɧɵɦ ɩɨɤɚɡɚтɟɥɹɦ ɫɨɫтɚɜɥɹɸт ɦɟɝɚɜɚттɵ ɷɧɟɪɝɢɢ ɜ ɜɢɞɟ 

ɷɥɟɤтɪɢɱɟɫтɜɚ ɢɥɢ тɨɩɥɢɜɚ. Ɉɱɟɧɶ ɱɚɫтɨ ɞɥɹ ɞɨɫтɢɠɟɧɢɹ тɚɤɢɯ ɩɨɤɚɡɚтɟɥɟɣ 

ɧɟ тɪɟɛɭɸтɫɹ ɤɚɤɢɟ-ɥɢɛɨ ɡɧɚɱɢтɟɥɶɧɵɟ ɤɚɩɢтɚɥɶɧɵɟ ɡɚтɪɚтɵ. 

ȼ ɤɚɱɟɫтɜɟ ɨɛɴɟɤтɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧɚ ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɚɹ 

ɯɨɥɨɞɢɥɶɧɚɹ ɭɫтɚɧɨɜɤɚ, ɜɯɨɞɹɳɚɹ ɜ ɫɨɫтɚɜ ɤɪɭɩɧɨтɨɧɧɚɠɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨ 

ɩɟɪɟɝɪɭɡɤɟ ɚɦɦɢɚɤɚ ɧɚ Ɉɞɟɫɫɤɨɦ ɩɪɢɩɨɪтɨɜɨɦ ɡɚɜɨɞɟ. Ʉɨɦɩɥɟɤɫ (ɪɢɫ. 1.1) 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ NH3, ɢɦɟɸɳɟɝɨ тɟɦɩɟɪɚтɭɪɭ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ тɚɤɠɟ ɪɟɤɨɧɞɟɧɫɚɰɢɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɨɫɥɟ 

ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɩɨɫтɭɩɚɸɳɟɝɨ ɧɚ ɡɚɜɨɞ ɩɨ ɚɦɦɢɚɤɨɩɪɨɜɨɞɭ I 

Ɍɨɥɶɹттɢ — Ƚɨɪɥɨɜɤɚ — Ɉɞɟɫɫɚ ɢ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫтɟɪɧɚɯ 

II ɫ ɨɛɳɢɦ ɤɨɥɢɱɟɫтɜɨɦ ɞɨ 515 т/ɱ. ɉɪɢɧɢɦɚɟɦɵɣ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɩɨɫɥɟ 

ɨɯɥɚɠɞɟɧɢɹ ɞɨ ɦɢɧɭɫ 33 ºɋ ɧɚɩɪɚɜɥɹɟтɫɹ ɧɚ ɯɪɚɧɟɧɢɟ ɜ ɱɟтɵɪɟ ɢɡɨтɟɪɦɢɱɟɫɤɢɯ 

ɪɟɡɟɪɜɭɚɪɚ, ɜ ɤɨтɨɪɵɟ тɚɤɠɟ ɩɨɞɚётɫɹ ɠɢɞɤɢɣ ɚɦɦɢɚɤ III ɨт ɞɜɭɯ ɩɪɨɢɡɜɨɞɫтɜ 

ɚɦɦɢɚɤɚ. ɋɭɦɦɚɪɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɟɤтɧɚɹ ɢɯ ёɦɤɨɫтɶ ɫɨɫтɚɜɥɹɟт 120 тɵɫ. 

т.[88]. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɨтɨɤ ɚɦɦɢɚɤɚ IV ɨтɝɪɭɠɚɟтɫɹ ɧɚ ɫɭɞɚ-ɝɚɡɨɜɨɡɵ. 

ɇɚ ɪɢɫ. 1.1 ɲтɪɢɯɩɭɧɤтɢɪɧɨɣ ɥɢɧɢɟɣ ɩɨɤɚɡɚɧɨ ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɨɝɨ 

ɪɚɡɪɚɛɨтɚɧɧɨɝɨ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɹ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ тɢɩɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ 

ɩɪɚɤтɢɱɟɫɤɢ ɩɨɥɧɨɫтɶɸ ɜɟɪɧɭтɶ ɩɚɪɵ ɚɦɦɢɚɤɚ ɜ ɠɢɞɤɨɦ ɜɢɞɟ ɜ Ⱥɏɍ. 

ȼ ɫɨɫтɚɜɟ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ 

ɢɦɟɸтɫɹ ɱɟтɵɪɟ ɤɨɦɩɪɟɫɫɨɪɚ: ɞɜɚ ɰɟɧтɪɨɛɟɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ ɢ ɋ-1ȼ 

тɪёɯɫтɭɩɟɧɱɚтɨɝɨ ɫɠɚтɢɹ, ɤɚɠɞɵɣ ɢɡ ɤɨтɨɪɵɯ ɩɪɢɜɨɞɢтɫɹ ɜ ɞɟɣɫтɜɢɟ 

ɝɚɡɨтɭɪɛɢɧɧɵɦ ɞɜɢɝɚтɟɥɟɦ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫтɶɸ 16 Ɇȼт. Ɉɞɢɧ 
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ɤɨɦɩɪɟɫɫɨɪ ɧɚɯɨɞɢтɫɹ ɩɨɫтɨɹɧɧɨ ɜ ɪɚɛɨтɟ, ɚ ɞɪɭɝɨɣ — ɜ ɪɟɡɟɪɜɟ. Ʉɨɦɩɥɟɤɫ 

ɫɩɨɫɨɛɟɧ ɨɛɟɫɩɟɱɢтɶ ɩɪɢёɦ ɞɨ 400 т/ɱ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. Ⱦɜɚ ɞɪɭɝɢɯ 

ɰɟɧтɪɨɛɟɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɚ тɪɟɯɫтɭɩɟɧɱɚтɨɝɨ ɫɠɚтɢɹ, тɚɤɠɟ ɧɚɯɨɞɹɳɢɟɫɹ ɜ 

ɫɨɫтɚɜɟ ɭɫтɚɧɨɜɤɢ, ɢɦɟɸт ɦɟɧɶɲɭɸ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ, ɢ ɤɚɠɞɵɣ ɢɡ ɧɢɯ 

ɫɩɨɫɨɛɟɧ ɨɛɟɫɩɟɱɢɜɚтɶ ɩɪɢɟɦ 125 т/ɱ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. Ɉɧɢ ɜɵɩɨɥɧɹɸт 

ɜɫɩɨɦɨɝɚтɟɥɶɧɭɸ ɮɭɧɤɰɢɸ ɢ ɢɦɟɸт ɩɪɢɜɨɞ ɨт ɷɥɟɤтɪɨɞɜɢɝɚтɟɥɟɣ ɫ 

ɦɨɳɧɨɫтɶɸ ɩɨ 4,47 Ɇȼт. 

 

Ɋɢɫ. 1.1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ 
 

Ɉɫɨɛɟɧɧɨɫтɶɸ ɤɨɦɩɥɟɤɫɚ ɹɜɥɹɟтɫɹ тɨ, ɱтɨ ɜɫɟ ɥɢɧɢɢ ɧɚɝɧɟтɚɧɢɹ 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɤɨɦɩɪɟɫɫɨɪɨɜ ɨɛɴɟɞɢɧɟɧɵ ɜ ɨɞɧɭ ɫɟтɶ, ɢ ɤɨɧɞɟɧɫɚɰɢɹ 

ɚɦɦɢɚɤɚ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɜ ɞɜɭɯ ɩɨɩɟɪɟɦɟɧɧɨ ɪɚɛɨтɚɸɳɢɯ ɝɪɭɩɩɚɦɢ 

ɜɨɡɞɭɲɧɵɯ ɤɨɧɞɟɧɫɚтɨɪɚɯ. Ɋɚɛɨтɚ тɨɣ ɢɥɢ ɢɧɨɣ ɝɪɭɩɩɵ ɤɨɧɞɟɧɫɚтɨɪɨɜ 

ɡɚɜɢɫɢт ɨт ɨɱɟɪёɞɧɨɫтɢ ɷɤɫɩɥɭɚтɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɰɟɧтɪɨɛɟɠɧɨɝɨ 

ɤɨɦɩɪɟɫɫɨɪɚ. ɉɪɢ ɷтɨɦ ɝɪɭɩɩɚ ɤɨɧɞɟɧɫɚтɨɪɨɜ, ɨтɧɨɫɹɳɚɹɫɹ ɤ ɤɨɦɩɪɟɫɫɨɪɭ, 

ɧɚɯɨɞɹɳɟɦɭɫɹ ɜ ɪɟɡɟɪɜɟ, тɚɤɠɟ ɪɚɛɨтɚɟт, тɨɥɶɤɨ ɜ ɭɫɥɨɜɢɹɯ ɟɫтɟɫтɜɟɧɧɨɣ 

ɤɨɧɜɟɤɰɢɢ, т. ɟ. ɩɪɢ ɨтɤɥɸɱёɧɧɵɯ ɜɟɧтɢɥɹтɨɪɚɯ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ȼ 

ɪɟɡɭɥɶтɚтɟ ɡɚɞɟɣɫтɜɨɜɚɧɧɨɣ ɨɤɚɡɵɜɚɟтɫɹ ɜɫɹ тɟɩɥɨɨɛɦɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫтɶ 

ɫɢɫтɟɦɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

ȼɚɠɧɚɹ ɪɨɥɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɫтɚɛɢɥɶɧɨɣ ɪɚɛɨтɵ ɤɨɦɩɥɟɤɫɚ ɨтɜɨɞɢтɫɹ 

ɜɯɨɞɹɳɟɣ ɜ ɟɝɨ ɫɨɫтɚɜ ɤɪɭɩɧɨтɨɧɧɚɠɧɨɣ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɨɠɢɠɟɧɢɹ ɚɦɦɢɚɤɚ (ɪɢɫ. 1.2).  
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ɚ)       ɛ) 

Ɋɢɫ. 1.2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ (ɚ) ɢ тɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɰɢɤɥ (ɛ) Ⱥɏɍ 
ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ:  
1, 2 — ɦɟɠɫтɭɩɟɧɱɚтɵɟ ɜɨɡɞɭɲɧɵɟ 

ɯɨɥɨɞɢɥɶɧɢɤɢ;  
3 — ɜɨɡɞɭɲɧɵɣ ɤɨɧɞɟɧɫɚтɨɪ; 
4 – 6 — ɫтɭɩɟɧɢ ɚɦɦɢɚɱɧɨɝɨ 
ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ 

тɪёɯɫтɭɩɟɧɱɚтɨɝɨ ɫɠɚтɢɹ; 

7 – 9 — ɫɟɩɚɪɚтɨɪɵ; 
10 — ɥɢɧɟɣɧɵɣ ɪɟɫɢɜɟɪ; 
11 – 14 — ɞɪɨɫɫɟɥɶɧɵɟ ɜɟɧтɢɥɢ; 

15 — ɛɭɮɟɪɧɚɹ ёɦɤɨɫтɶ, 
16 — ɨтɞɟɥɢтɟɥɶ ɇɄȽ.  

Ɉɛɨɡɧɚɱɟɧɢɹ ɩɪɨɰɟɫɫɨɜ:  
1 –2 , 3 –4 , 5 –6  — ɩɪɨɰɟɫɫɵ ɫɠɚтɢɹ;  

2–3, 4–5, 6–7 — ɩɪɨɰɟɫɫɵ ɨɯɥɚɠɞɟɧɢɹ;  

7 –8  — ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ;  

8 –9 , 10 –11 , 12 –13 , 14 –15  — 

ɩɪɨɰɟɫɫɵ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ;  
12  — ɫɨɫтɨɹɧɢɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 
ɩɨɫтɭɩɚɸɳɟɝɨ ɢɡ ɛɭɮɟɪɧɨɣ ёɦɤɨɫтɢ;  

16  — ɫɨɫтɨɹɧɢɟ ɠɢɞɤɨɝɨ NH3, 

ɧɚɩɪɚɜɥɹɟɦɨɝɨ ɜ ɢɡɨтɟɪɦɢɱɟɫɤɨɟ 
ɯɪɚɧɢɥɢɳɟ 

 

ȼ Ⱥɏɍ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɩɨɫтɭɩɚɟт ɢɡ ɛɭɮɟɪɧɨɣ ёɦɤɨɫтɢ 15, ɜ ɤɨтɨɪɭɸ 

ɨɧ ɩɨɞɚётɫɹ ɢɡ ɚɦɦɢɚɤɨɩɪɨɜɨɞɚ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫтɟɪɧ. ɂɡ ɠɞ-ɰɢɫтɟɪɧ 

ɚɦɦɢɚɤ ɫɥɢɜɚɟтɫɹ ɩɭтɟɦ «ɜɵɞɚɜɥɢɜɚɧɢɹ» ɠɢɞɤɨɫтɢ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚ ɚɦɦɢɚɤɚ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ȼɭɮɟɪɧɚɹ ёɦɤɨɫтɶ 15 ɨɛɴёɦɨɦ 406 ɦ3, ɨɛɟɫɩɟɱɢɜɚɟт 

ɩɥɚɜɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ Ⱥɏɍ ɩɨ ɩɟɪɟɪɚɛɚтɵɜɚɟɦɨɦɭ LNH3. ɀɢɞɤɢɣ 

ɚɦɦɢɚɤ ɢɡ ёɦɤɨɫтɢ 15 ɜ ɤɨɥɢɱɟɫтɜɟ LNH3 (т. 12 ) ɱɟɪɟɡ ɞɪɨɫɫɟɥɶɧɵɣ ɜɟɧтɢɥɶ 

14 ɩɨɫтɭɩɚɟт ɜ ɫɟɩɚɪɚтɨɪ 8. ɉɨɫɥɟ ɨтɞɟɥɟɧɢɹ ɠɢɞɤɨɫтɢ ɜ ɫɟɩɚɪɚтɨɪɟ 8 

ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɜтɨɪɢɱɧɨ ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɱɟɪɟɡ ɜɟɧтɢɥɶ 11 ɜ ɢɡɨтɟɪɦɢɱɟɫɤɨɟ 

ɯɪɚɧɢɥɢɳɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ 7. ɉɚɪɵ ɚɦɦɢɚɤɚ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɪɟɡɭɥɶтɚтɟ 

ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ, ɚ тɚɤɠɟ ɨт тɟɩɥɨɩɪɢтɨɤɨɜ ɤ ɯɪɚɧɢɥɢɳɭ, ɩɨɞɚɸт ɧɚ 

ɜɫɚɫɵɜɚɧɢɟ ɜ ɤɨɦɩɪɟɫɫɨɪ (т. 1 ) (ɫɦ. ɪɢɫ. 1.2,ɛ), ɚ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɜ 
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ɤɨɥɢɱɟɫтɜɟ LNH3 ɨɫтɚётɫɹ ɜ ɯɪɚɧɢɥɢɳɟ ɢɥɢ ɩɨɫтɭɩɚɟт ɧɚ ɩɨɝɪɭɡɤɭ ɜ ɫɭɞɚ-

ɝɚɡɨɜɨɡɵ (т. 16 ). Ⱦɚɥɟɟ ɝɚɡɨɨɛɪɚɡɧɵɣ ɚɦɦɢɚɤ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ ɫɠɢɦɚɟтɫɹ ɜ 

тɪёɯ ɫтɭɩɟɧɹɯ ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ 4, 5 ɢ 6 (ɫɦ. ɪɢɫ. 1.2,ɚ), 

ɨɯɥɚɠɞɚɟтɫɹ ɜ ɜɨɡɞɭɲɧɵɯ ɯɨɥɨɞɢɥɶɧɢɤɚɯ 1, 2, ɩɪɨɯɨɞɢт ɦɟɠɫтɭɩɟɧɱɚтɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ — ɫɟɩɚɪɚтɨɪɵ 8, 9 ɢ ɧɚɩɪɚɜɥɹɟтɫɹ ɜ ɜɨɡɞɭɲɧɵɣ ɤɨɧɞɟɧɫɚтɨɪ 3. 

ȼ ɤɨɧɞɟɧɫɚтɨɪɟ ɚɦɦɢɚɤ ɤɨɧɞɟɧɫɢɪɭɟтɫɹ ɢ ɜ ɠɢɞɤɨɦ ɫɨɫтɨɹɧɢɢ (т. 8 ) 

ɫɥɢɜɚɟтɫɹ ɜ ɥɢɧɟɣɧɵɣ ɪɟɫɢɜɟɪ 10. ɂɡ ɪɟɫɢɜɟɪɚ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɟ ɝɚɡɵ GɇɄȽ, 

ɫɨɞɟɪɠɚɳɢɟ ɩɚɪɵ ɚɦɦɢɚɤɚ GNH3, ɨтɜɨɞɹтɫɹ ɧɚ ɮɚɤɟɥ (GNH3+ GɇɄȽ), ɚ ɠɢɞɤɢɣ 

ɚɦɦɢɚɤ ɞɜɚɠɞɵ ɞɪɨɫɫɟɥɢɪɭɟтɫɹ: ɜɧɚɱɚɥɟ ɱɟɪɟɡ ɜɟɧтɢɥɶ 13 ɜ ɫɟɩɚɪɚтɨɪ 9, 

ɡɚтɟɦ ɱɟɪɟɡ ɜɟɧтɢɥɶ 12 ɜ ɫɟɩɚɪɚтɨɪ 8. ȼ ɫɟɩɚɪɚтɨɪɟ ɠɢɞɤɢɣ ɚɦɦɢɚɤ 

ɫɦɟɲɢɜɚɟтɫɹ ɫ ɚɦɦɢɚɤɨɦ, ɤɨтɨɪɵɣ ɩɨɫтɭɩɚɟт ɢɡ ɪɟɡɟɪɜɭɚɪɚ 15, ɢ ɫɧɨɜɚ 

ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɱɟɪɟɡ ɜɟɧтɢɥɶ 11 ɜ ɯɪɚɧɢɥɢɳɟ 7. 

ɋ ɩɨɦɨɳɶɸ ɤɥɚɩɚɧɨɜ ɫɛɪɨɫɚ ɢɧɟɪтɨɜ ɧɚ ɮɚɤɟɥ ɜ ɨтɞɟɥɢтɟɥɟ ɇɄȽ 16 

ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɞɨɩɭɫтɢɦɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 3.  

Ʉɪɨɦɟ ɩɚɪɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ ɪɟɡɭɥɶтɚтɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɢ 

тɟɩɥɨɩɪɢтɨɤɨɜ ɤ ɯɪɚɧɢɥɢɳɚɦ, ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɩɟɪɜɨɣ ɫтɭɩɟɧɢ ɩɪɟɞɭɫɦɨтɪɟɧɚ 

ɩɨɞɚɱɚ ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɝɪɭɡɤɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɫɭɞɚ-

ɝɚɡɨɜɨɡɵ. ɗтɢ ɩɚɪɵ ɩɨɹɜɥɹɸтɫɹ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɫɭɞɨɜɵɯ тɚɧɤɨɜ, 

тɟɦɩɟɪɚтɭɪɚ ɤɨтɨɪɵɯ ɫɨɫтɚɜɥɹɟт ɜ ɫɪɟɞɧɟɦ ɦɢɧɭɫ 25°ɋ, ɚ тɚɤɠɟ ɜ ɪɟɡɭɥɶтɚтɟ 

ɜɵтɟɫɧɟɧɢɹ ɩɚɪɨɜ ɩɨɫтɭɩɚɸɳɢɦ ɜ тɚɧɤɢ ɠɢɞɤɢɦ ɚɦɦɢɚɤɨɦ. 

ȼ ɫɥɭɱɚɹɯ ɧɟɢɫɩɪɚɜɧɨɫтɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ, ɩɪɢɜɨɞɹɳɟɣ ɤ 

ɜɪɟɦɟɧɧɨɦɭ ɩɪɟɤɪɚɳɟɧɢɸ ɩɪɢɟɦɚ ɚɦɦɢɚɤɚ ɜ ɯɪɚɧɢɥɢɳɚ 7, ɫɭɳɟɫтɜɭɟт 

ɜɨɡɦɨɠɧɨɫтɶ ɟɝɨ ɩɪɢɟɦɚ ɜ ɪɟɡɟɪɜɭɚɪ 15. ȼ ɷтɨɦ ɫɥɭɱɚɟ ɭ ɩɟɪɫɨɧɚɥɚ ɢɦɟɟтɫɹ 

ɞɨɫтɚтɨɱɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɜɪɟɦɟɧɢ ɞɥɹ ɜɜɟɞɟɧɢɹ ɜ ɪɚɛɨтɭ ɪɟɡɟɪɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ тɚɤɠɟ ɭɞɚɟтɫɹ ɢɡɛɟɠɚтɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɨɜ 

ɜ тɪɭɛɨɩɪɨɜɨɞɚɯ ɩɪɢ ɪɟɡɤɨɦ ɩɪɟɤɪɚɳɟɧɢɢ ɩɪɢɟɦɚ ɚɦɦɢɚɤɚ ɢɡ ɚɦɦɢɚɤɨɩɪɨɜɨɞɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɨɯɥɚɠɞɟɧɢɟ ɩɪɢɧɢɦɚɟɦɨɝɨ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɢ ɨтɝɪɭɡɤɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɚ тɚɤɠɟ ɪɟɤɨɧɞɟɧɫɚɰɢɹ ɩɚɪɨɜ 

ɚɦɦɢɚɤɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɢ.  
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ɑɚɫтɨ ɜ ɜɵтɟɫɧɹɟɦɨɦ ɢɡ тɚɧɤɨɜ ɩɚɪɟ ɚɦɦɢɚɤɚ ɫɨɞɟɪɠɚтɫɹ ɝɚɡɨɜɵɟ 

ɩɪɢɦɟɫɢ, ɤɨтɨɪɵɟ ɩɪɢ ɫɭɳɟɫтɜɭɸɳɢɯ ɪɟɠɢɦɚɯ ɪɚɛɨтɵ ɯɨɥɨɞɢɥɶɧɨɣ 

ɭɫтɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɚ ɹɜɥɹɸтɫɹ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɦɢɫɹ ɝɚɡɚɦɢ. ɉɟɪɟɞ 

ɧɚɱɚɥɨɦ ɩɨɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɜ ɫɭɞɧɨ ɩɪɨɢɡɜɨɞɢтɫɹ ɤɨɧтɪɨɥɶ ɫɨɫтɚɜɚ ɝɚɡɨɜɨɣ 

ɮɚɡɵ ɟɝɨ тɚɧɤɨɜ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɨɩɭɫтɢɦɨɟ ɫɨɞɟɪɠɚɧɢɟ 

ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚтɶ 5% ɩɨ ɨɛɴёɦɭ. ȼ ɫɥɭɱɚɟ 

ɩɪɟɜɵɲɟɧɢɹ ɷтɨɣ ɤɨɧɰɟɧтɪɚɰɢɢ, ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ, ɩɨɫтɭɩɚɸɳɚɹ ɨт ɫɭɞɧɚ ɜ 

ɫɢɫтɟɦɭ ɭɫтɚɧɨɜɤɢ, ɧɟ ɩɪɢɧɢɦɚɟтɫɹ, ɚ ɧɚɩɪɚɜɥɹɟтɫɹ ɧɚ ɮɚɤɟɥɶɧɭɸ ɭɫтɚɧɨɜɤɭ 

ɞɥɹ ɫɠɢɝɚɧɢɹ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɧɢɠɟ 5%, ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ 

ɜɧɨɜɶ ɩɪɢɧɢɦɚɟтɫɹ ɜ ɚɦɦɢɚɱɧɭɸ ɯɨɥɨɞɢɥɶɧɭɸ ɭɫтɚɧɨɜɤɭ ɤɨɦɩɥɟɤɫɚ. 

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɫɥɢɜɚ ɚɦɦɢɚɤɚ ɩɪɨɢɡɜɨɞɢтɫɹ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫтɟɪɧɚɯ ɩɭтɟɦ ɫɛɪɨɫɚ ɢɡɥɢɲɤɨɜ ɩɚɪɚ ɚɦɦɢɚɤɚ ɢɡ ɧɢɯ ɜɨ 

ɜɫɚɫɵɜɚɸɳɢɣ ɤɨɥɥɟɤтɨɪ ɜтɨɪɨɣ ɫтɭɩɟɧɢ. ɉɪɢ ɷтɨɦ ɜɨɡɦɨɠɧɨ ɩɨɫтɭɩɥɟɧɢɟ 

ɡɧɚɱɢтɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫтɜɚ ɇɄȽ ɜ ɫɢɫтɟɦɭ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ. ɗтɨ 

ɚтɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɩɨɩɚɞɚɸɳɢɣ ɜ ɝɢɛɤɢɟ ɲɥɚɧɝɢ, ɩɨɞɫɨɟɞɢɧɹɟɦɵɟ ɤ 

ɰɢɫтɟɪɧɚɦ ɞɥɹ ɫɥɢɜɚ ɚɦɦɢɚɤɚ, ɚ тɚɤɠɟ ɚɡɨт, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɧɟɡɚɩɨɥɧɟɧɧɨɣ 

ɱɚɫтɢ ɨɛɴёɦɚ ɰɢɫтɟɪɧ. 

Ʉɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɢɫтɨɱɧɢɤɨɜ, ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɟɫɹ ɝɚɡɵ ɩɨɫтɭɩɚɸт ɜ 

ɫɢɫтɟɦɭ ɩɪɢ ɩɪɨɢɡɜɨɞɫтɜɟ ɪɚɡɥɢɱɧɵɯ ɪɟɦɨɧтɧɵɯ ɪɚɛɨт, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚ ɩɪɨɞɭɜɤɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɞɚɥɟɧɢɟ ɚɦɦɢɚɤɚ, ɚ тɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ тɟɯɧɢɱɟɫɤɨɝɨ 

ɨɫɜɢɞɟтɟɥɶɫтɜɨɜɚɧɢɹ ɢ ɜɧɭтɪɟɧɧɟɝɨ ɨɫɦɨтɪɚ тɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɚɩɩɚɪɚтɨɜ. 

ɉɪɢ ɷтɨɦ ɜ ɫɢɫтɟɦɭ ɩɨɩɚɞɚɟт ɥɢɛɨ тɟɯɧɢɱɟɫɤɢɣ ɚɡɨт, ɥɢɛɨ 

ɚтɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. ɉɨɫтɭɩɥɟɧɢɟ ɚтɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɫɢɫтɟɦɭ ɱɟɪɟɡ 

ɧɟɩɥɨтɧɨɫтɢ ɫɨɟɞɢɧɟɧɢɣ тɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɚɩɩɚɪɚтɨɜ ɢɫɤɥɸɱɟɧɨ, тɚɤ ɤɚɤ ɩɪɢ 

ɧɨɪɦɚɥɶɧɨɦ тɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɞɚɜɥɟɧɢɟ ɜɨ ɜɫɟɯ ɷɥɟɦɟɧтɚɯ ɭɫтɚɧɨɜɤɢ 

ɩɪɟɜɵɲɚɟт ɚтɦɨɫɮɟɪɧɨɟ. 

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɝɚɡɨɜ ɢɡ ɫɢɫтɟɦɵ ɢɫɩɨɥɶɡɭɸтɫɹ 

ɨтɞɟɥɢтɟɥɢ ɇɄȽ 16 (ɫɦ. ɪɢɫ. 1.2,ɚ). ɗтɨ — ɜɟɪтɢɤɚɥɶɧɵɟ ɤɨɠɭɯɨтɪɭɛɧɵɟ 

тɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɭɫтɚɧɨɜɥɟɧɧɵɟ ɧɚ ɤɚɠɞɨɦ ɥɢɧɟɣɧɨɦ ɪɟɫɢɜɟɪɟ ɢ 

ɧɟɩɨɫɪɟɞɫтɜɟɧɧɨ ɫɨɨɛɳɚɸɳɢɟɫɹ ɫ ɧɢɦɢ. ɉɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ ɩɨɞɚɟтɫɹ ɜ 
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тɪɭɛɧɨɟ ɩɪɨɫтɪɚɧɫтɜɨ ɨтɞɟɥɢтɟɥɟɣ ɢ, ɩɪɨɯɨɞɹ ɩɨ тɪɭɛɤɚɦ, ɨɯɥɚɠɞɚɟтɫɹ. ɉɪɢ 

ɷтɨɦ ɚɦɦɢɚɤ ɢɡ ɫɦɟɫɢ ɤɨɧɞɟɧɫɢɪɭɟтɫɹ ɢ ɫтɟɤɚɟт ɨɛɪɚтɧɨ ɜ ɥɢɧɟɣɧɵɣ ɪɟɫɢɜɟɪ, 

ɚ ɫɦɟɫɶ ɫ ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɦɦɢɚɤɚ ɧɚɩɪɚɜɥɹɟтɫɹ ɧɚ ɮɚɤɟɥɶɧɭɸ 

ɭɫтɚɧɨɜɤɭ ɞɥɹ ɫɠɢɝɚɧɢɹ. 

Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɨт ɥɢɧɟɣɧɨɝɨ ɪɟɫɢɜɟɪɚ ɠɢɞɤɢɣ 

ɚɦɦɢɚɤ ɩɨɫтɭɩɚɟт ɜ ɦɟɠтɪɭɛɧɨɟ ɩɪɨɫтɪɚɧɫтɜɨ ɨтɞɟɥɢтɟɥɹ ɇɄȽ, ɝɞɟ ɨɧ ɤɢɩɢт ɡɚ 

ɫɱёт ɨтɛɢɪɚɟɦɨɝɨ ɨт ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ тɟɩɥɚ. ɉɨɞɚɱɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ 

ɪɟɝɭɥɢɪɭɟтɫɹ ɫ ɩɨɦɨɳɶɸ тɟɪɦɨɪɟɝɭɥɢɪɭɸɳɟɝɨ ɜɟɧтɢɥɹ, ɤɨɧтɪɨɥɢɪɭɸɳɟɝɨ 

тɟɦɩɟɪɚтɭɪɭ ɩɚɪɚ ɚɦɦɢɚɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɦɟɠтɪɭɛɧɨɝɨ ɩɪɨɫтɪɚɧɫтɜɚ ɨтɞɟɥɢтɟɥɹ. 

ɉɪɨɟɤтɨɦ ɰɟɯɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɧɟ ɩɪɟɞɭɫɦɨтɪɟɧ ɤɚɤɨɣ-ɥɢɛɨ ɦɟтɨɞ 

ɤɨɧтɪɨɥɹ ɧɚɥɢɱɢɹ ɇɄȽ, ɩɪɢɫɭтɫтɜɭɸɳɢɯ ɜ ɫɢɫтɟɦɟ. Ʉɨɫɜɟɧɧɵɦ ɩɪɢɡɧɚɤɨɦ 

ɧɚɥɢɱɢɹ ɇɄȽ ɜ ɫɢɫтɟɦɟ ɫɥɭɠɢɥ ɹɜɧɵɣ ɢɡɛɵтɨɤ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɛɨтɟ 

ɜɟɧтɢɥɹтɨɪɨɜ ɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚтɨɪɨɜ, ɚ тɚɤɠɟ ɩɨɜɵɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɚɯ ɩɪɢ ɪɟɠɢɦɚɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɨɝɞɚ ɧɚ ɤɨɧɞɟɧɫɚтɨɪɚɯ 

ɡɚɞɟɣɫтɜɨɜɚɧɵ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ. 

ɇɟɨɛɯɨɞɢɦɨ тɚɤɠɟ ɨтɦɟтɢтɶ, ɱтɨ ɤɪɭɩɧɵɟ ɯɨɥɨɞɢɥɶɧɵɟ ɭɫтɚɧɨɜɤɢ 

ɨɛɥɚɞɚɸт ɛɨɥɶɲɨɣ ɢɧɟɪɰɢɨɧɧɨɫтɶɸ, ɢ ɞɥɹ ɫтɚɛɢɥɢɡɚɰɢɢ ɪɟɠɢɦɚ ɪɚɛɨтɵ 

тɚɤɢɯ ɭɫтɚɧɨɜɨɤ ɦɨɠɟт ɩɨтɪɟɛɨɜɚтɶɫɹ ɧɟ ɨɞɢɧ ɱɚɫ. ȼɵɫɨɤɚɹ ɦɨɳɧɨɫтɶ ɢ 

ɫɥɨɠɧɨɫтɶ тɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɭɫтɚɧɨɜɤɢ ɡɚтɪɭɞɧɹɟт ɭɱɟт ɦɧɨɝɢɯ 

ɮɚɤтɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɚɪɚɦɟтɪɵ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɨɜ. Ⱦɨɜɨɥɶɧɨ ɫɥɨɠɧɨ 

ɞɨɛɢтɶɫɹ ɫтɚɰɢɨɧɚɪɧɨɫтɢ ɪɟɠɢɦɚ. ɉɪɢɡɧɚɤɢ ɧɚɥɢɱɢɹ ɢ ɜɥɢɹɧɢɟ ɧɟɛɨɥɶɲɢɯ 

ɤɨɧɰɟɧтɪɚɰɢɣ ɇɄȽ тɪɭɞɧɨɪɚɡɥɢɱɢɦɵ ɢ ɩɨ ɷтɨɣ ɩɪɢɱɢɧɟ ɭɞɚɥɟɧɢɟ ɇɄȽ ɢɡ 

ɫɢɫтɟɦɵ ɤɨɧɞɟɧɫɚɰɢɢ ɞɚɧɧɨɣ ɭɫтɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɢтɫɹ ɥɢɲɶ ɩɪɢ ɜɵɫɨɤɨɦ ɢɯ 

ɫɨɞɟɪɠɚɧɢɢ. ȼ ɪɟɡɭɥɶтɚтɟ тɨɝɨ, ɱтɨ ɭɞɚɥɟɧɢɟ ɇɄȽ ɨɫɭɳɟɫтɜɥɹɟтɫɹ 

ɧɟɫɜɨɟɜɪɟɦɟɧɧɨ, ɯɨɥɨɞɢɥɶɧɚɹ ɭɫтɚɧɨɜɤɚ ɞɨɥɝɨɟ ɜɪɟɦɹ ɩɪɨɞɨɥɠɚɟт ɪɚɛɨтɚтɶ 

ɫɨ ɡɧɚɱɢтɟɥɶɧɵɦ ɩɟɪɟɪɚɫɯɨɞɨɦ ɷɧɟɪɝɢɢ. 
 

 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ Ⱥɏɍ 1.2.

Ɋɚɫɫɦɨтɪɢɦ ɜɧɚɱɚɥɟ ɤɨɧɫтɪɭɤтɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫтɢ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ [1]. Ʉɨɧɞɟɧɫɚтɨɪ ɩɪɟɞɫтɚɜɥɹɟт ɫɨɛɨɣ ɝɨɪɢɡɨɧтɚɥɶɧɵɣ ɚɩɩɚɪɚт 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɧɚɝɧɟтɚтɟɥɶɧɨɝɨ тɢɩɚ. Ʉɨɧɞɟɧɫɚтɨɪ ɢɦɟɟт ɡɚɜɨɞɫɤɨɟ 
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ɨɛɨɡɧɚɱɟɧɢɟ ȿ-1 ɢ ɫɨɫтɨɢт ɢɡ 8 ɫɟɤɰɢɣ, ɤɨтɨɪɵɟ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 

ɩɚɪɚɥɥɟɥɶɧɨ. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɤɨɧɞɟɧɫɚтɨɪɚ ɨɛɨɡɧɚɱɚɟтɫɹ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ȿ-

1Ⱥ, ȿ-1ȼ, ȿ-1ɋ, ȿ-1D, E-1E, E-1F, E-1G ɢ E-1H (ɫɦ. ɪɢɫ. 1.3). 

 

 
Ɋɢɫ. 1.3. ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ:  

1 — ɜɯɨɞ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɩɨɫɥɟ 

тɪɟтɶɟɣ ɫтɭɩɟɧɢ ɧɚɝɧɟтɚɧɢɹ 

ɤɨɦɩɪɟɫɫɨɪɨɜ ɋ-1Ⱥ/ɋ-1ȼ; 

2 — ɫɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪ; 

3 — ɭɪɚɜɧɢтɟɥɶɧɚɹ ɥɢɧɢɹ; 

4 — ɭɞɚɥɟɧɢɟ ɇɄȽ ɧɚ ɮɚɤɟɥ; 

ȿ-1Ⱥ, ȿ-1ȼ, ȿ-1ɋ, ȿ-1D, E-1E, E-1F, 

E-1G,E-1H — ɫɟɤɰɢɢ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ; 

D-4Ⱥ, D-4ȼ, D-4ɋ, D-4D – ɪɟɫɢɜɟɪɵ 
 

ɉɨɫɥɟ ɤɨɧɞɟɧɫɚɰɢɢ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɫɥɢɜɚɟтɫɹ ɜ ɪɟɫɢɜɟɪ (ɫɦ. ɪɢɫ. 1.2,ɚ, 

ɩɨɡɢɰɢɹ 10) ɫ ɡɚɜɨɞɫɤɢɦ ɨɛɨɡɧɚɱɟɧɢɟɦ D-4. ȼ ɧɚɥɢɱɢɢ ɢɦɟɸтɫɹ 4 ɪɟɫɢɜɟɪɚ 

D-4Ⱥ, D-4ȼ, D-4ɋ ɢ D-4D, ɫɨɨтɜɟтɫтɜɟɧɧɨ. Ʉɚɠɞɵɣ ɪɟɫɢɜɟɪ ɨɛɟɫɩɟɱɢɜɚɟт 

ɩɪɢёɦ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ тɨɥɶɤɨ ɨт ɞɜɭɯ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ (ɫɦ. ɪɢɫ. 1.3). 
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ɇɚɩɪɢɦɟɪ, ɜ ɪɟɫɢɜɟɪ D-4ȼ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɩɨɫтɭɩɚɟт ɢɡ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ 

ȿ-1ɋ ɢ ȿ-1D (ɪɢɫ. 1.3), ɜ D-4Ⱥ — ɢɡ ȿ-1Ⱥ ɢ ȿ-1ȼ ɢ т. ɞ. 

ɂɡ ɪɢɫ. 1.3 ɜɢɞɧɨ, ɱтɨ тɨɥɶɤɨ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ȺȼɈ, ɧɚɯɨɞɹɳɢɯɫɹ ɛɥɢɠɟ 

ɜɫɟɝɨ ɤ ɪɟɫɢɜɟɪɚɦ, ɭɫтɚɧɨɜɥɟɧɵ ɠɚɥɸɡɢɣɧɵɟ ɪɟɲётɤɢ. ɂɯ ɩɪɢɦɟɧɹɸт ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨтɵ ɚɩɩɚɪɚтɨɜ ɜ ɪɟɠɢɦɟ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɢ ɞɥɹ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨтɨɤɨɜ ɜɨɡɞɭɯɚ ɜ ɚɩɩɚɪɚтɚɯ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɠɚɥɸɡɢɣɧɵɯ ɪɟɲɟтɨɤ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɜ 

ɨɫɧɨɜɧɨɦ ɪɟɠɢɦɟ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɡ-ɡɚ ɧɟɨɩɪɚɜɞɚɧɧɨɝɨ ɩɟɪɟɪɚɫɯɨɞɚ 

ɷɧɟɪɝɢɢ ɧɚ ɩɪɢɜɨɞ ɜɟɧтɢɥɹтɨɪɨɜ. 

 
Ɋɢɫ. 1.4. ɋɨɟɞɢɧɟɧɢɟ ɞɜɭɯ ɫɟɤɰɢɣ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɫ ɥɢɧɟɣɧɵɦ 

ɪɟɫɢɜɟɪɨɦ:  

1 — ɜɯɨɞ ɩɚɪɨɜ ɚɦɦɢɚɤɚ; 

2 — ɜɵɯɨɞ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ; 

3 — ɭɪɚɜɧɢтɟɥɶɧɚɹ ɥɢɧɢɹ; 

4 — ɭɞɚɥɟɧɢɟ ɇɄȽ; 

ȿ-1ɋ, ȿ-1D — ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ; 

D-4ȼ — ɥɢɧɟɣɧɵɣ ɪɟɫɢɜɟɪ; 

ȿ-5ȼ — ɤɨɧɞɟɧɫɚтɨɪ ɩɚɪɨɜ 

ɚɦɦɢɚɤɚ; ɜɧɟɲɧɢɣ ɜɢɞ ɝɪɭɩɩɵ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ Ⱥɏɍ ɤɨɦɩɥɟɤɫɚ 

ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ 
 

Ʉɨɧɞɟɧɫɚтɨɪɵ ȿ-1 ɢ ɪɟɫɢɜɟɪɵ D-4 ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 

ɭɪɚɜɧɢтɟɥɶɧɨɣ ɥɢɧɢɟɣ 3, ɩɨ ɤɨтɨɪɨɣ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɟɫɹ ɝɚɡɵ ɢɡ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɩɨɫтɭɩɚɸт ɜ ɪɟɫɢɜɟɪ ɢ ɡɚтɟɦ ɭɞɚɥɹɸтɫɹ ɧɚ ɮɚɤɟɥ. ɋɛɪɨɫ ɇɄȽ 

ɧɚ ɮɚɤɟɥ ɩɪɨɢɫɯɨɞɢт ɱɟɪɟɡ ɫɢɫтɟɦɭ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ, ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧтɨɦ 

ɤɨтɨɪɨɣ ɹɜɥɹɟтɫɹ ɤɨɧɞɟɧɫɚтɨɪ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ȿ-5 (ɪɢɫ. 1.5), ɧɟɩɨɫɪɟɞɫтɜɟɧɧɨ 

ɭɫтɚɧɨɜɥɟɧɧɵɣ ɧɚ ɪɟɫɢɜɟɪɟ D-4. 

ɂɡ ɪɢɫɭɧɤɨɜ 1.4 ɢ 1.5 ɜɢɞɧɨ, ɱтɨ ɤɚɠɞɚɹ ɫɟɤɰɢɹ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɜɤɥɸɱɚɟт ɜ ɫɟɛɹ 10 тɟɩɥɨɨɛɦɟɧɧɵɯ ɩɭɱɤɨɜ, ɫɨɟɞɢɧёɧɧɵɯ 

ɩɨɩɚɪɧɨ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɢɧ тɟɩɥɨɨɛɦɟɧɧɢɤ ɫɨɫтɨɢт ɢɡ ɞɜɭɯ 
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тɟɩɥɨɨɛɦɟɧɧɵɯ ɩɭɱɤɨɜ (ɪɢɫ. 1.6), ɚ ɨɞɧɚ ɫɟɤɰɢɹ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ — 

ɢɡ 5-тɢ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ. Ʉɚɠɞɵɣ тɟɩɥɨɨɛɦɟɧɧɢɤ ɨɛɞɭɜɚɟтɫɹ 2-ɦɹ 

ɜɟɧтɢɥɹтɨɪɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫɧɢɡɭ тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ. ȼ 

ɪɟɡɭɥɶтɚтɟ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢɯɨɞɹтɫɹ 10 

ɜɟɧтɢɥɹтɨɪɨɜ, ɚ ɧɚ ɤɨɧɞɟɧɫɚтɨɪ — 80 (ɫɦ. ɪɢɫ. 1.3). ɍɫтɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫтɶ 

ɨɞɧɨɝɨ ɜɟɧтɢɥɹтɨɪɚ ɫɨɫтɚɜɥɹɟт 16 ɤȼт. 

Ʉɨɧɫтɪɭɤтɢɜɧɨ ɫɢɫтɟɦɚ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɜɵɩɨɥɧɟɧɚ ɛɟɡ ɞɢɮɮɭɡɨɪɨɜ (ɪɢɫ. 1.7), ɩɨɡɜɨɥɹɸɳɢɯ ɪɚɫɩɪɟɞɟɥɹтɶ ɢ 

ɜɵɪɚɜɧɢɜɚтɶ ɫɤɨɪɨɫтɶ ɩɨтɨɤɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ тɟɩɥɨɨɛɦɟɧɧɵɟ ɩɭɱɤɢ. 

Ʉɪɨɦɟ ɷтɨɝɨ ɨтɫɭтɫтɜɭɸт ɩɟɪɟɝɨɪɨɞɤɢ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ (ɛɨɤɨɜɵɦɢ ɢ 

ɞɢɚɝɨɧɚɥɶɧɵɦɢ) тɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɱтɨ 

ɨɤɚɡɵɜɚɟт ɜɥɢɹɧɢɟ ɧɚ ɢɯ ɪɚɛɨтɭ ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɢɥɢ ɜɵɧɭɠɞɟɧɧɨɣ 

ɤɨɧɜɟɤɰɢɢ, т. ɟ. ɩɪɢ ɜɤɥɸɱёɧɧɨɦ ɢɥɢ ɜɵɤɥɸɱɟɧɧɨɦ ɜɟɧтɢɥɹтɨɪɟ. 

ɗтɨ ɩɪɢɜɨɞɢт ɤ ɩɨɞɫɨɫɭ ɢ ɪɟɰɢɪɤɭɥɹɰɢɢ тёɩɥɨɝɨ ɜɨɡɞɭɯɚ ɦɟɠɞɭ 

ɫɨɫɟɞɧɢɦɢ тɟɩɥɨɨɛɦɟɧɧɵɦɢ ɫɟɤɰɢɹɦɢ ȺȼɈ, ɧɚ ɤɨтɨɪɵɟ ɨɤɚɡɵɜɚɟт 

ɫɭɳɟɫтɜɟɧɧɨɟ ɜɥɢɹɧɢɟ тɚɤɠɟ ɫɤɨɪɨɫтɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟтɪɚ. ɉɪɢ ɷтɨɦ ɧɟ 

ɜɵɩɨɥɧɹɟтɫɹ ɭɫɥɨɜɢɟ ɪɚɜɟɧɫтɜɚ тɟɦɩɟɪɚтɭɪ, ɩɪɢ ɤɨтɨɪɨɦ тɟɦɩɟɪɚтɭɪɚ ɜɨɡɞɭɯɚ 

ɧɚ ɜɯɨɞɟ ɜɨ ɜɫɟ тɟɩɥɨɨɛɦɟɧɧɵɟ ɫɟɤɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɪɚɜɧɚ 

тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɮɮɟɤтɢɜɧɨɫтɶ ȺȼɈ ɡɚɜɢɫɢт 

ɨт ɢɧтɟɧɫɢɜɧɨɫтɢ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ ɢ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨтɵ, ɤɨтɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢтɵɜɚтɶ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ тɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɚɩɩɚɪɚтɚ. 

 
Ɋɢɫ. 1.5. ȼɧɟɲɧɢɣ ɜɢɞ ɥɢɧɟɣɧɨɝɨ ɪɟɫɢɜɟɪɚ D-4ȼ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɪɢёɦ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡ ɞɜɭɯ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ɋ ɢ ȿ-1D 
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Ɋɢɫ. 1.6. ȼɧɟɲɧɢɣ ɜɢɞ тɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɫɨɫтɨɹɳɟɝɨ ɢɡ ɞɜɭɯ тɟɩɥɨɨɛɦɟɧɧɵɯ 

ɩɭɱɤɨɜ 
 

 
Ɋɢɫ. 1.7. ȼɟɧтɢɥɹтɨɪɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

Ɋɚɫɫɦɨтɪɢɦ ɤɨɧɫтɪɭɤтɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫтɢ тɪɭɛɧɨɝɨ ɩɭɱɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ 

(ɪɢɫ. 1.8). Ʉɚɠɞɵɣ тɪɭɛɧɵɣ ɩɭɱɨɤ ɤɨɧɞɟɧɫɚтɨɪɚ ɫɨɫтɨɢт ɢɡ 4 ɪɹɞɨɜ тɪɭɛ. ȼ 

тɪɭɛɧɨɦ ɩɭɱɤɟ ɪɟɚɥɢɡɭɟтɫɹ 4 ɯɨɞɚ ɞɜɢɠɟɧɢɹ ɩɨтɨɤɚ ɚɦɦɢɚɤɚ. ȼɯɨɞ ɢ ɜɵɯɨɞ 

ɚɦɦɢɚɤɚ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɜ ɨɞɧɭ ɤɚɦɟɪɭ тɪɭɛɧɵɯ ɩɭɱɤɨɜ ɪɚɡɴёɦɧɨɝɨ тɢɩɚ ɫ 

ɩɥɨɫɤɨɣ ɤɪɵɲɤɨɣ. ȼ ɤɚɦɟɪɟ ɭɫтɚɧɨɜɥɟɧɚ ɩɟɪɟɝɨɪɨɞɤɚ тɨɥɳɢɧɨɣ 6…8 ɦɦ ɜ 

ɝɨɪɢɡɨɧтɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɜɚɪɟɧɧɚɹ ɤ ɤɪɵɲɤɟ. ɉɪɢ ɷтɨɦ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɯɨɞɨɜ ɪɚɜɧɨ ɱɢɫɥɭ ɪɹɞɨɜ. ȼ ɤɨɧɫтɪɭɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɩɪɟɞɭɫɦɨтɪɟɧɵ тɪɭɛɧɵɟ ɩɭɱɤɢ ɫ ɪɚɡɧɵɦ ɱɢɫɥɨɦ тɪɭɛ ɩɨ ɯɨɞɚɦ 39, 38, 39, 38, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ. ɇɭɦɟɪɚɰɢɹ ɪɹɞɨɜ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɫɜɟɪɯɭ ɜɧɢɡ. ȼɫɟɝɨ тɪɭɛ ɜ 

ɨɞɧɨɦ тɪɭɛɧɨɦ ɩɭɱɤɟ 154 ɲт., ɚ ɜ ɨɞɧɨɣ ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ 1540 ɲт. 

ɒɢɪɢɧɚ тɚɤɨɝɨ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɫɨɫтɚɜɥɹɟт 2 ɦ, ɚ ɦɚɤɫɢɦɚɥɶɧɨ 

тɟɯɧɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɚɹ ɞɥɢɧɚ — 12 ɦ, ɱтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ 
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ɫɩɟɰɢɚɥɶɧɨɦ ɢɡɝɨтɨɜɥɟɧɢɢ ɢ ɤɪɭɩɧɨтɨɧɧɚɠɧɨɫтɢ Ⱥɏɍ. ɋɨɨтɜɟтɫтɜɟɧɧɨ ɜ 

тɚɤɨɦ ɚɩɩɚɪɚтɟ ɩɪɢɦɟɧɹɟтɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɨɪɟɛɪёɧɧɨɣ тɪɭɛɵ 12 ɦ. 

     

   ɚ)       ɛ) 
Ɋɢɫ. 1.8. Ʉɨɥɢɱɟɫтɜɨ ɯɨɞɨɜ (ɚ) ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ (ɛ) ɜ ɨɞɧɨɦ 

тɟɩɥɨɨɛɦɟɧɧɨɦ ɩɭɱɤɟ ɤɨɧɞɟɧɫɚтɨɪɚ: 

1 — ɜɯɨɞ ɚɦɦɢɚɤɚ; 2 — ɜɵɯɨɞ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ; 3 — ɜɵɯɨɞ ɇɄȽ ɞɥɹ ɢɯ ɭɞɚɥɟɧɢɹ 
 

ɂɡ ɪɢɫ. 1.8,ɚ (ɫɦ. тɚɤɠɟ ɪɢɫ. 1.6) ɜɢɞɧɨ, ɱтɨ ɇɄȽ ɨтɜɨɞɹтɫɹ ɢɡ тɪɟтɶɟɝɨ 

ɪɹɞɚ тɪɭɛ ɛɥɢɠɟ ɤ ɫɟɪɟɞɢɧɟ тɟɩɥɨɨɛɦɟɧɧɢɤɚ ɩɨ ɭɪɚɜɧɢтɟɥɶɧɨɣ ɥɢɧɢɢ ɜ 

ɪɟɫɢɜɟɪ. ɇɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜ тɟɩɥɨɨɛɦɟɧɧɨɦ ɩɭɱɤɟ ɩɨ ɯɨɞɚɦ 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 1.8,ɛ. 

ɋɨɝɥɚɫɧɨ ɤɨɧɫтɪɭɤтɢɜɧɵɦ ɨɫɨɛɟɧɧɨɫтɹɦ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɧɚ 

ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɨɤɚɡɵɜɚɟт ɜɥɢɹɧɢɟ ɨɱɟɪɟɞɧɨɫтɶ ɜɤɥɸɱɟɧɢɹ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɞɜɭɯ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜ ɪɚɛɨтɟ ɧɚɯɨɞɢтɫɹ ɩɨɥɨɜɢɧɚ тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ ɜ 

ɪɟɠɢɦɟ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ — ɜ ɪɟɠɢɦɟ ɟɫтɟɫтɜɟɧɧɨɣ 

ɤɨɧɜɟɤɰɢɢ. ȿɫɥɢ ɫɭɦɦɢɪɨɜɚтɶ ɩɪɨтɹɠёɧɧɨɫтɶ ɯɨɞɨɜ ɨɞɧɨɣ тɪɭɛɵ, тɨ ɜ ɢтɨɝɟ 

ɩɨɥɭɱɢтɫɹ 48 ɦ. ɂɡɜɟɫтɧɨ, ɱтɨ тɟɩɥɨɨɛɦɟɧɧɵɣ ɩɭɱɨɤ ɦɧɨɝɨɯɨɞɨɜɨɣ ɫ 4-ɦɹ 

ɯɨɞɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɜ ɧёɦ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɧɚ 8-ɦɢ 

ɪɚɡɧɵɯ ɭɱɚɫтɤɚɯ тɟɩɥɨɨɛɦɟɧɚ [19]. 
 

 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ Ⱥɏɍ 1.3.

ɉɨɞɞɟɪɠɚɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɢɡɨтɟɪɦɢɱɟɫɤɢɯ ɯɪɚɧɢɥɢɳɚɯ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɨɛɟɫɩɟɱɢɜɚɟтɫɹ ɞɜɭɦɹ ɰɟɧтɪɨɛɟɠɧɵɦɢ ɤɨɦɩɪɟɫɫɨɪɚɦɢ 
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тɪёɯɫтɭɩɟɧɱɚтɨɝɨ ɫɠɚтɢɹ ɋ-1Ⱥ ɢ ɋ-1ȼ, ɤɨтɨɪɵɟ ɜɯɨɞɹт ɜ ɫɨɫтɚɜ ɯɨɥɨɞɢɥɶɧɨɣ 

ɭɫтɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ (ɪɢɫ. 1.2,ɚ).  

Ⱦɚɜɥɟɧɢɟ ɞɨ 2 Ɇɉɚ ɜ ɜɨɡɞɭɲɧɵɯ ɤɨɧɞɟɧɫɚтɨɪɚɯ 3 (ɪɢɫ. 1.2,ɛ) 

ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɧɚ ɧɟɨɛɯɨɞɢɦɨɦ ɭɪɨɜɧɟ ɩɭтёɦ ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ȼɨɡɞɟɣɫтɜɢɟ ɥɸɛɵɯ ɜɧɟɲɧɢɯ ɢ 

ɜɧɭтɪɟɧɧɢɯ ɮɚɤтɨɪɨɜ, ɫɩɨɫɨɛɧɵɯ ɩɨɜɥɢɹтɶ ɧɚ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɚɯ 

(тɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɵɩɚɞɟɧɢɟ ɨɫɚɞɤɨɜ, ɫɧɢɠɟɧɢɟ 

ɯɨɥɨɞɨɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɭɫтɚɧɨɜɤɢ ɢ т. ɞ.), ɤɨɦɩɟɧɫɢɪɭɟтɫɹ ɢɡɦɟɧɟɧɢɟɦ 

ɤɨɥɢɱɟɫтɜɚ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. 
 

1.3.1. Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

Ɋɚɫɫɦɨтɪɢɦ ɫɭɳɟɫтɜɭɸɳɢɣ ɚɥɝɨɪɢтɦ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ. ɇɚ ɪɢɫ. 1.9 ɩɨɤɚɡɚɧɵ ɪɚɡɥɢɱɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨтɵ 

тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɨɱɟɪёɞɧɨɫтɢ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ. 

ɇɚ ɪɢɫ. 1.9 ɰɜɟтɨɦ ɡɚɥɢтɵ ɩɥɨɳɚɞɢ тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ, 

ɪɚɛɨтɚɸɳɢɟ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɤɨɝɞɚ ɨɞɢɧ ɢɥɢ ɨɛɚ ɜɟɧтɢɥɹтɨɪɵ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜɤɥɸɱɟɧɵ. ȼ ɪɟɡɭɥɶтɚтɟ ɦɨɠɧɨ ɜɵɞɟɥɢтɶ 

ɫɥɟɞɭɸɳɢɟ ɱɟтɵɪɟ ɪɟɠɢɦɚ ɪɚɛɨтɵ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ: 

1. ɉɟɪɜɵɣ (ɧɟɱётɧɵɣ) ɢ ɜтɨɪɨɣ (ɱётɧɵɣ) ɜɟɧтɢɥɹтɨɪɵ ɨтɤɥɸɱɟɧɵ. 

Ʉɨɧɞɟɧɫɚтɨɪ ɪɚɛɨтɚɟт ɜ ɭɫɥɨɜɢɹɯ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ. 

2. ɉɟɪɜɵɣ ɜɟɧтɢɥɹтɨɪ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜɤɥɸɱёɧ, ɜтɨɪɨɣ — 

ɜɵɤɥɸɱɟɧ. ɑɚɫтɶ тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɪɚɛɨтɚɟт ɩɪɢ 

ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɚ ɞɪɭɝɚɹ ɱɚɫтɶ — ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ. 

3. ɉɟɪɜɵɣ ɜɟɧтɢɥɹтɨɪ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɨтɤɥɸɱёɧ, ɜтɨɪɨɣ 

ɜɤɥɸɱёɧ. ɑɚɫтɶ ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɨɛɦɟɧɚ ɪɚɛɨтɚɟт ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ 

ɤɨɧɜɟɤɰɢɢ, ɚ ɞɪɭɝɚɹ — ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ. 

4. ɉɟɪɜɵɣ ɢ ɜтɨɪɨɣ ɜɟɧтɢɥɹтɨɪɵ ɜɤɥɸɱɟɧɵ. ȼɫɹ ɩɨɜɟɪɯɧɨɫтɶ 

тɟɩɥɨɨɛɦɟɧɚ ɪɚɛɨтɚɟт ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ.  



23 

 
Ɋɢɫ. 1.9. Ɋɟɠɢɦɵ ɪɚɛɨтɵ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт 

ɨɱɟɪёɞɧɨɫтɢ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 
 

Ɋɚɛɨтɚ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1 Ⱥɏɍ (ɪɢɫ. 1.2) ɯɚɪɚɤтɟɪɢɡɭɟтɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɤɨɧтɪɨɥɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟтɪɚɦɢ: тɟɦɩɟɪɚтɭɪɨɣ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɜ ɪɟɫɢɜɟɪ; ɞɚɜɥɟɧɢɟɦ ɜ ɪɟɫɢɜɟɪɟ; ɭɪɨɜɧɟɦ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ; тɟɦɩɟɪɚтɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; ɤɨɥɢɱɟɫтɜɨɦ 

ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ; ɧɚɝɪɭɡɤɨɣ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ 

ɩɚɪɚɦɟтɪɵ ɜɵɜɟɞɟɧɵ ɧɚ ɦɨɧɢтɨɪ ɨɩɟɪɚтɨɪɚ, ɤɨтɨɪɵɣ ɩɪɢɧɢɦɚɟт ɪɟɲɟɧɢɟ ɨ 

ɜɤɥɸɱɟɧɢɟ ɢɥɢ ɨтɤɥɸɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫтɜɚ ɜɟɧтɢɥɹтɨɪɨɜ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɢɫɯɨɞɢт ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɢɫтɟɦɵ ɜɨɡɞɭɲɧɵɯ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ. ȼ тɚɛɥ. 1.1 ɩɨɤɚɡɚɧɵ ɦɢɧɢɦɚɥɶɧɵɟ, ɫɪɟɞɧɢɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ 

ɡɧɚɱɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟтɪɨɜ ɫ ɭɱётɨɦ ɪɚɛɨтɵ ɨɞɧɨɝɨ (ɋ-1Ⱥ) ɢɥɢ ɞɪɭɝɨɝɨ 

(ɋ-1ȼ) ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨт 

ɦɢɧɭɫ 10 °ɋ ɞɨ ɩɥɸɫ 20 °ɋ. Ⱥɧɚɥɢɡ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɨɜɨɞɢɥɫɹ тɚɤɠɟ ɢ 

ɜ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨт 0 ɞɨ 33 °ɋ. 

ɉɪɢ ɪɚɛɨтɟ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ ɜ ɚɤтɢɜɧɨɦ ɪɟɠɢɦɟ ɢɫɩɨɥɶɡɭɸтɫɹ 

ɫɟɤɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1Ⱥ, ȿ-1ȼ, ȿ-1ɋ, ȿ-1D ɢ ɥɢɧɟɣɧɵɟ 

ɪɟɫɢɜɟɪɵ D-4Ⱥ, D-4ȼ. ɂɧтɟɧɫɢɜɧɨɫтɶ ɩɪɨɰɟɫɫɚ тɟɩɥɨɨɛɦɟɧɚ ɨɛɟɫɩɟɱɢɜɚɟтɫɹ 

ɡɚ ɫɱёт ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ ɱɚɫтɢ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

Ⱦɪɭɝɢɟ ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ȿ, ȿ-1F, ȿ-1G, ȿ-1H ɢ ɥɢɧɟɣɧɵɟ ɪɟɫɢɜɟɪɵ D-

4 ɋ, D-4D ɪɚɛɨтɚɸт ɜ ɩɚɫɫɢɜɧɨɦ ɪɟɠɢɦɟ ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ. 

ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1ȼ ɜ ɚɤтɢɜɧɨɦ ɪɟɠɢɦɟ ɜ ɪɚɛɨтɭ 

ɜɤɥɸɱɚɸтɫɹ ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ȿ, ȿ-1F, ȿ-1G, ȿ-1H ɢ ɥɢɧɟɣɧɵɟ 

ɪɟɫɢɜɟɪɵ D-4ɋ, D-4D. ɋɟɤɰɢɢ ɠɟ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1Ⱥ, ȿ-1ȼ, ȿ-
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1ɋ, ȿ-1D ɢ ɥɢɧɟɣɧɵɟ ɪɟɫɢɜɟɪɵ D-4Ⱥ, D-4ȼ ɩɪɢ ɷтɨɦ ɩɟɪɟɜɨɞɹтɫɹ ɧɚ ɪɚɛɨтɭ ɜ 

ɩɚɫɫɢɜɧɨɦ ɪɟɠɢɦɟ. 

Ɍɚɛɥɢɰɚ 1.1. 

ɏɚɪɚɤтɟɪɧɵɟ ɩɚɪɚɦɟтɪɵ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1 Ⱥɏɍ (ɪɢɫ. 1.3) 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɋ-1Ⱥ ɋ-1ȼ ɋ-1Ⱥ ɋ-1ȼ 

ɦɢɧ ɫɪ ɦɚɤɫ ɦɢɧ ɫɪɟɞ ɦɚɤɫ ɦɢɧ ɫɪɟɞ ɦɚɤɫ ɦɢɧ ɫɪɟɞ ɦɚɤɫ 

TD-4A, oC 20,28 32 43,34 27,92 32,33 37,01 15,62 26,57 34,86 17,9 35,32 41,19 
TD-4B, oC 21,7 34,3 47,2 31,41 35,02 40,33 23,22 30,86 37,52 20,76 36,89 44,51 
TD-4C, oC 28,7 35,9 46,2 29,82 34,33 38,6 21,74 33,14 38,35 13,66 31,89 44,22 
TD-4D, oC 26,9 35,1 43,6 24,77 30,92 35,84 21,6 33,51 38,48 16,08 32,22 42,44 
PD-4A, Ɇɉɚ 1,12 1,28 1,74 1,11 1,25 1,5 1,21 1,28 1,39 1,18 1,34 1,61 
PD-4B, Ɇɉɚ 1,13 1,29 1,74 1,12 1,26 1,52 1,21 1,28 1,39 1,2 1,36 1,62 
PD-4C, Ɇɉɚ 1,1 1,26 1,68 1,08 1,21 1,45 1,2 1,26 1,37 1,14 1,31 1,57 
PD-4D, Ɇɉɚ 1,14 1,3 1,75 1,11 1,25 1,51 1,23 1,29 1,4 1,17 1,34 1,6 
LD-4A, % 0,1 34,3 100 0 0,12 1 1,58 44,78 100 0,26 5,29 100 
LD-4B, % 3,2 44,6 100 3,44 6,11 100 3,06 43,57 100 1,72 5,27 100 
LD-4C, % 2,6 7,9 100 7,16 42,95 100 4,12 12,16 100 6,27 45,33 100 
LD-4D, % 2,3 5,9 100 3,73 44,77 100 1,51 4,84 100 1,91 45,36 100 
tɨ.ɫ, 

ɨɋ -7,4 3,5 12,6 -10,8 -6,2 0,67 0,82 8,95 17,61 -10,9 5,61 20,24 
nɜɟɧ, ɲт 2 14 29 2 8 12 12 22 40 2 17 54 
LC-1A, ɤɝ/ɱ 97,81 309,6 397,2 0 0 0 300,1 357,5 389,6 0 0,16 5,94 
LC-1B, ɤɝ/ɱ 9,45 10,53 11,61 249,4 310,4 375,3 9,48 10,32 11,51 99,16 318,9 392,7 

 

ȼɧɟ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɨɱɟɪёɞɧɨɫтɢ ɪɚɛɨтɵ ɤɨɦɩɪɟɫɫɨɪɨɜ ɤɨɧɞɟɧɫɚɰɢɹ 

ɚɦɦɢɚɤɚ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɜɨ ɜɫɟɯ ɫɟɤɰɢɹɯ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1: ɜ 

ɨɞɧɢɯ — ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɜ ɞɪɭɝɢɯ — ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜɫɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ ɤɨɧɞɟɧɫɚтɨɪɚ ɜɫɟɝɞɚ ɧɚɯɨɞɢтɫɹ ɜ 

ɪɚɛɨтɟ, ɚ ɢɧтɟɧɫɢɜɧɨɫтɶ ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ ɪɟɝɭɥɢɪɭɟтɫɹ ɤɨɥɢɱɟɫтɜɨɦ 

ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

Ʉɨɥɢɱɟɫтɜɨ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɡɚ ɫɱёт 

ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɫɨɫтɚɜɥɹɟт 4 % ɨт ɧɚɝɪɭɡɤɢ ɤɨɧɞɟɧɫɚтɨɪɨɜ, 

ɪɚɛɨтɚɸɳɢɯ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ. Ʉɨɥɢɱɟɫтɜɨ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 

ɪɟɫɢɜɟɪɚɯ, ɪɚɛɨтɚɸɳɢɯ ɜ ɚɤтɢɜɧɨɦ ɪɟɠɢɦɟ, ɜ ɫɪɟɞɧɟɦ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɧɚ 

ɭɪɨɜɧɟ 45 %, ɜ ɩɚɫɫɢɜɧɨɦ — ɞɨ 10 %. ȼɨ ɜɫɟɯ ɥɢɧɟɣɧɵɯ ɪɟɫɢɜɟɪɚɯ ɭɪɨɜɧɢ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɦɨɝɭт ɢɡɦɟɧɹтɶɫɹ ɨт 0 ɞɨ 100 % ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт 

тɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨтɵ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ. 
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ɉɪɢ ɪɚɛɨтɟ Ⱥɏɍ ɜ ɫɪɟɞɧɟɦ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 

ɪɟɫɢɜɟɪɟ 1,3…1,35 Ɇɉɚ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ 32 °ɋ. Ɇɢɧɢɦɚɥɶɧɨ ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɟ 

ɞɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɫɨɫтɚɜɢɥɨ 1,08 Ɇɉɚ, ɜ ɫɪɟɞɧɟɦ — ɧɟ 

ɧɢɠɟ 1,15 Ɇɉɚ; ɦɚɤɫɢɦɚɥɶɧɨɟ (ɥɟтɨɦ) ɞɚɜɥɟɧɢɟ — 1,91 Ɇɉɚ, ɜ ɫɪɟɞɧɟɦ — ɧɟ 

ɜɵɲɟ 1,75 Ɇɉɚ. ɉɪɢ ɷтɨɦ ɦɢɧɢɦɚɥɶɧɚɹ тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 

ɪɟɫɢɜɟɪɟ ɛɵɥɚ ɪɚɜɧɚ 14 °ɋ, ɚ ɦɚɤɫɢɦɚɥɶɧɚɹ 50 °ɋ. 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɧɟ 

ɜɫɟɝɞɚ ɫɜɹɡɚɧɨ ɫ ɧɚɥɢɱɢɟɦ ɇɄȽ ɜ ɫɢɫтɟɦɟ. ɗтɨ ɨɛɴɹɫɧɹɟтɫɹ тɟɦ, ɱтɨ ɞɚɜɥɟɧɢɟ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɦɨɠɟт ɩɨɜɵɲɚтɶɫɹ ɜɫɥɟɞɫтɜɢɟ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫтɜɚ 

ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. 

Ʉɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɡɚɜɢɫɢт ɨт тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ. ȼ 

ɤɚɱɟɫтɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 1.10 ɩɪɟɞɫтɚɜɥɟɧɵ ɞɟɣɫтɜɢтɟɥɶɧɵɟ ɩɨɤɚɡɚтɟɥɢ 

ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ ɜ тɟɱɟɧɢɟ ɫɭтɨɤ. 

 

Ɋɢɫ. 1.10. Ⱦɟɣɫтɜɢтɟɥɶɧɵɟ ɩɨɤɚɡɚтɟɥɢ ɪɚɛɨтɵ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ: 

1 — ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ; 

2 — тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 

ɪɟɫɢɜɟɪɟ; 

3 — тɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

4 — ɞɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ 

ɂɡ ɪɢɫ. 1.10 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɭтɨɱɧɨɣ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨт 18 ɞɨ 32 °ɋ ɢɡɦɟɧɹɟтɫɹ ɢ ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ 

ɜɟɧтɢɥɹтɨɪɨɜ ɨт 48 ɞɨ 68 ɲт. ɉɪɢ ɷтɨɦ ɥɢɧɢɢ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɟ тɟɦɩɟɪɚтɭɪɭ 
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ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ тɟɦɩɟɪɚтɭɪɭ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ, 

ɧɟɨɞɧɨɤɪɚтɧɨ ɩɟɪɟɫɟɤɚɸтɫɹ. ɗтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ ɩɟɪɟɨɯɥɚɠɞɟɧɢɢ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɧɚɥɢɱɢɢ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ.  

Ⱦɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨт 1,25 ɞɨ 1,75 Ɇɉɚ, 

ɜ ɫɪɟɞɧɟɦ — 1,5 Ɇɉɚ. 

Ʉɪɨɦɟ ɷтɨɝɨ, ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɚɜтɨɦɚтɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ 

ɜɟɧтɢɥɹтɨɪɨɜ ɩɨ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɚɥɝɨɪɢтɦɭ ɩɪɢɜɨɞɢт ɤ ɩɟɪɟɪɚɫɯɨɞɭ 

ɷɥɟɤтɪɨɷɧɟɪɝɢɢ, ɩɨтɪɟɛɥɹɟɦɨɣ ɷɥɟɤтɪɨɞɜɢɝɚтɟɥɹɦɢ ɜɟɧтɢɥɹтɨɪɨɜ, ɢ 

ɩɟɪɟɨɯɥɚɠɞɟɧɢɸ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɚɤтɭɚɥɶɧɵɦ ɹɜɥɹɟтɫɹ 

ɪɚɡɪɚɛɨтɤɚ ɚɥɝɨɪɢтɦɚ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜ 

ɡɚɜɢɫɢɦɨɫтɢ ɨт тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɞɟɣɫтɜɢтɟɥɶɧɵɟ 

ɩɨɤɚɡɚтɟɥɢ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1 Ⱥɏɍ ɜ тɟɱɟɧɢɟ ɝɨɞɚ (ɪɢɫ. 1.11), 

ɪɚɡɪɚɛɨтɚɧɚ ɦɚтɟɦɚтɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɨɩɢɫɵɜɚɸɳɚɹ ɢɡɦɟɧɟɧɢɟ тɟɩɥɨɜɨɣ 

ɧɚɝɪɭɡɤɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɪɚɛɨтɟ ɟɝɨ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɟɞɥɨɠɟɧ 

ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ. 

 

Ɋɢɫ. 1.11. Ʉɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

ɇɚ ɪɢɫ. 1.11 ɩɨɤɚɡɚɧɚ ɨɛɥɚɫтɶ, ɫɨɨтɜɟтɫтɜɭɸɳɚɹ ɤɨɥɢɱɟɫтɜɭ 

ɜɤɥɸɱɚɟɦɵɯ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ ɩɪɢ ɪɚɛɨтɟ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɜ 

тɟɱɟɧɢɟ ɝɨɞɚ. ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱтɨ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

18 °ɋ ɜ ɪɚɛɨтɟ ɦɨɠɟт ɧɚɯɨɞɢтɶɫɹ ɨт 28 ɞɨ 48 ɜɟɧтɢɥɹтɨɪɨɜ, ɚ ɩɪɢ 
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тɟɦɩɟɪɚтɭɪɟ 32 °ɋ — ɨт 68 ɞɨ 74 ɲт. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫтɜɨɦ 

ɮɚɤтɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɛɨтɭ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ. 

ɉɪɢ ɫɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ ɨтɪɢɰɚтɟɥɶɧɵɯ 

ɡɧɚɱɟɧɢɣ ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɪɟɡɤɨ ɫɧɢɠɚɟтɫɹ. ɉɪɢ 

тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɜɧɨɣ 4 °ɋ ɦɨɠɧɨ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢтɶ 

ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. Ⱦɢɚɩɚɡɨɧ тɟɦɩɟɪɚтɭɪ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ ɨт 0 ɞɨ 5 °ɋ ɹɜɥɹɟтɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɢ ɩɪɟɞɩɨɱтɢтɟɥɶɧɵɦ ɞɥɹ 

ɪɚɛɨтɵ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ.  

 

Ɋɢɫ. 1.12. Ɉɛɨɡɧɚɱɟɧɢɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ (ɚ) ɢ ɧɭɦɟɪɚɰɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 

ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ (ɛ). Ɋɟɠɢɦɵ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ: 

ɜ) — ɤɨɝɞɚ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ 

ɜɵɤɥɸɱɟɧɵ, ɤɨɧɞɟɧɫɚтɨɪ ɪɚɛɨтɚɟт 

ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɹ; 

ɝ) — ɤɨɝɞɚ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ 

ɜɤɥɸɱɟɧɵ — ɜɵɧɭɠɞɟɧɧɨɣ 

ɤɨɧɜɟɤɰɢɢ
 

ɂɡ ɪɢɫ. 1.12,ɚ ɜɢɞɧɨ, ɱтɨ ɤɨɧɞɟɧɫɚтɨɪ Ⱥɏɍ ɫɨɫтɨɢт ɢɡ 8 ɫɟɤɰɢɣ, 

ɨɛɨɡɧɚɱɚɟɦɵɯ ɤɚɤ ȿ-1Ⱥ, ȿ-1ȼ, ȿ-1ɋ, ȿ-1D, E-1E, E-1F, E-1G ɢ E-1H, ɫɨɝɥɚɫɧɨ 

ɪɢɫ. 1.3. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɢɦɟɟт 10 ɜɟɧтɢɥɹтɨɪɨɜ. ɇɭɦɟɪɚɰɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 

ɩɪɨɢɡɜɨɞɢтɫɹ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɨт ɰɟɧтɪɚ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɨɛɟ 

ɫтɨɪɨɧɵ (ɪɢɫ. 1.12,ɛ). Ɋɢɫ. 1.12,ɜ ɫɨɨтɜɟтɫтɜɭɟт ɪɟɠɢɦɭ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ 
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ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɤɨɝɞɚ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ ɜɵɤɥɸɱɟɧɵ. Ɍɚɤɨɣ 

ɪɟɠɢɦ ɧɚɛɥɸɞɚɟтɫɹ ɪɟɞɤɨ, ɨɞɧɚɤɨ ɢɦɟɟт ɦɟɫтɨ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɪɢ 

ɫɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ –25 °ɋ. Ɋɢɫ. 1.12,ɝ 

ɯɚɪɚɤтɟɪɢɡɭɟт ɪɟɠɢɦ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, 

ɤɨɝɞɚ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ ɧɚɯɨɞɹтɫɹ ɜ ɪɚɛɨтɟ. Ⱦɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨтɵ 

ɪɟɚɥɢɡɭɟтɫɹ ɱɚɫтɨ, ɨɫɨɛɟɧɧɨ ɜ ɥɟтɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ 30…35 °ɋ. Ɋɢɫɭɧɤɢ 1.12,ɜ ɢ 1.12,ɝ 

ɫɨɨтɜɟтɫтɜɭɸт ɤɪɚɣɧɢɦ ɪɟɠɢɦɚɦ ɪɚɛɨтɵ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ. 

 

Ɋɢɫ. 1.13. ɂɫɩɨɥɶɡɭɟɦɵɣ ɞɨ ɫɢɯ ɩɨɪ ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ:  

ɚ) — ɜɧɚɱɚɥɟ ɜɤɥɸɱɚɸт ɩɨɫɥɟɞɨɜɚтɟɥɶ- 

ɧɨ ɜ ɪɚɛɨтɭ ɩɨ 4 ɧɟɱётɧɵɯ ɜɟɧтɢɥɹтɨɪɚ 
(1, 3, 5, 7, 9) ɥɟɜɨɣ ɝɪɭɩɩɵ ɫɟɤɰɢɣ 
ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1Ⱥ – ȿ-1D; 

ɛ) — ɡɚтɟɦ, ɚɧɚɥɨɝɢɱɧɨ, ɜɤɥɸɱɚɸт 
ɜ ɪɚɛɨтɭ ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ (2, 4, 
6, 8, 10) ɥɟɜɨɣ ɝɪɭɩɩɵ ɫɟɤɰɢɣ 
ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1Ⱥ – ȿ-1D; 

ɜ) — ɩɨɫɥɟ ɷтɨɝɨ ɜɤɥɸɱɚɸт 
ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ ɜ ɪɚɛɨтɭ ɩɨ 4 
ɧɟɱётɧɵɯ ɜɟɧтɢɥɹтɨɪɚ (1, 3, 5, 7, 9) 
ɩɪɚɜɨɣ ɝɪɭɩɩɵ ɫɟɤɰɢɣ 
ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ȿ – ȿ-1ɇ; 
ɝ) — ɡɚтɟɦ, ɚɧɚɥɨɝɢɱɧɨ, ɜɤɥɸɱɚɸт 
ɜ ɪɚɛɨтɭ ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ (2, 4, 
6, 8, 10) ɩɪɚɜɨɣ ɝɪɭɩɩɵ ɫɟɤɰɢɣ 
ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ȿ – ȿ-1ɇ 
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ȼ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɤɨɧɞɟɧɫɚтɨɪɚ ɪɟɝɭɥɢɪɭɟтɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɪɚɛɨтɭ ɜɤɥɸɱɚɸт ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ 4 ɜɟɧтɢɥɹтɨɪɚ ɜ ɲɚɯɦɚтɧɨɦ ɩɨɪɹɞɤɟ. ɉɪɢ 

ɷтɨɦ ɜɟɧтɢɥɹтɨɪɵ ɜɤɥɸɱɚɸт ɜ ɨɞɧɨɣ ɝɪɭɩɩɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ɥɢɛɨ ȿ-1Ⱥ 

– ȿ-1D, ɥɢɛɨ ȿ-1ȿ – ȿ-1ɇ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɚɛɨтɚɸɳɟɝɨ ɚɦɦɢɚɱɧɨɝɨ 

ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ ɢɥɢ ɋ-1ȼ (ɪɢɫ. 1.13). 

ɒɚɯɦɚтɧɵɣ ɩɨɪɹɞɨɤ ɩɨɞɪɚɡɭɦɟɜɚɟт ɜɤɥɸɱɟɧɢɟ ɜ ɪɚɛɨтɭ ɜɧɚɱɚɥɟ 

ɧɟɱётɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɪɚɛɨтɚɸɳɟɣ ɝɪɭɩɩɵ ɤɨɧɞɟɧɫɚтɨɪɚ, 

ɧɚɩɪɢɦɟɪ, 1, 3, 5 ɢ 7, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1.13,ɚ. ɉɨɫɥɟ тɨɝɨ, ɤɨɝɞɚ ɛɭɞɭт 

ɜɤɥɸɱɟɧɵ ɜɫɟ ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ, ɤɨтɨɪɵɟ ɹɜɥɹɸтɫɹ ɩɟɪɜɵɦɢ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜ тɟɩɥɨɨɛɦɟɧɧɢɤɚɯ (ɫɦ. ɪɢɫɭɧɤɢ 1.3 ɢ 1.12,ɛ), ɜ ɪɚɛɨтɭ 

ɜɤɥɸɱɚɸт ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ, ɧɚɩɪɢɦɟɪ, 2, 4, 6 (ɪɢɫ. 1.13,ɛ) Ɍɚɤ ɛɭɞɟт 

ɩɪɨɞɨɥɠɚтɶɫɹ ɞɨ тɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɭт ɜɤɥɸɱɟɧɵ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ ɜ ɥɟɜɨɣ 

ɝɪɭɩɩɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1Ⱥ – ȿ-1D. ɉɨɫɥɟ ɷтɨɝɨ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ 

ɜɤɥɸɱɚɸтɫɹ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɚɜɨɣ ɝɪɭɩɩɟ ɫɟɤɰɢɣ 

ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ȿ – ȿ-1ɇ: ɜɧɚɱɚɥɟ ɧɟɱётɧɵɟ 1, 3, 5, 7 (ɪɢɫ. 1.13,ɜ), ɚ ɡɚтɟɦ 

ɱётɧɵɟ 2, 4, 6 (ɪɢɫ. 1.13,ɝ). ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɵɲɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɥɢ ɧɚɥɢɱɢɢ ɇɄȽ ɜ ɚɦɦɢɚɤɟ ɜ ɪɚɛɨтɭ ɜɤɥɸɱɚɸтɫɹ ɜɫɟ 80 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ɪɢɫ. 1.12,ɝ). 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɧɟ ɜɫɟɝɞɚ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ ɧɚɯɨɞɹтɫɹ ɜ ɪɚɛɨтɟ 

ɞɚɠɟ ɩɪɢ ɜɨɡɧɢɤɚɸɳɟɣ ɧɟɨɛɯɨɞɢɦɨɫтɢ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɨɜɟɞɟɧɢɟɦ 

ɪɟɦɨɧтɧɵɯ ɪɚɛɨт ɷɥɟɤтɪɨɞɜɢɝɚтɟɥɟɣ ɜɟɧтɢɥɹтɨɪɨɜ. 

Ɉтɤɥɸɱɟɧɢɟ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɩɪɢ ɫɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɜ ɨɛɪɚтɧɨɦ ɩɨɪɹɞɤɟ. ȼɧɚɱɚɥɟ ɩɨɫтɟɩɟɧɧɨ 

ɜɵɤɥɸɱɚɸтɫɹ ɩɨ 4 ɱётɧɵɯ ɜɟɧтɢɥɹтɨɪɚ ɩɪɚɜɨɣ ɝɪɭɩɩɵ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨɫтɢ 10, 8, 6, 4, 2, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1.13,ɝ. 

Ɂɚтɟɦ ɜɵɤɥɸɱɚɸтɫɹ ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ ɜ ɨɛɪɚтɧɨɦ ɩɨɪɹɞɤɟ 9, 7, 5, 3, 1 

(ɪɢɫ. 1.13,ɜ). ɉɨɫɥɟ тɨɝɨ, ɤɚɤ ɧɚ ɩɪɚɜɨɣ ɝɪɭɩɩɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ɛɭɞɭт 

ɨтɤɥɸɱɟɧɵ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ, ɧɚɱɢɧɚɸт ɜɵɤɥɸɱɚтɶ ɜɟɧтɢɥɹтɨɪɵ ɧɚ ɥɟɜɨɣ 

ɝɪɭɩɩɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɚɧɚɥɨɝɢɱɧɨɦ ɩɨɪɹɞɤɟ: ɜɧɚɱɚɥɟ ɜɟɧтɢɥɹтɨɪɵ, 
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ɢɦɟɸɳɢɟ ɱётɧɭɸ ɧɭɦɟɪɚɰɢɸ 10, 8 ɢ т. ɞ. (ɪɢɫ. 1.13,ɛ), ɚ ɡɚтɟɦ ɧɟɱётɧɭɸ 9, 7, 

5, 3, 1 (ɪɢɫ. 1.13,ɚ) Ɉтɤɥɸɱɟɧɢɟ ɜɟɞётɫɹ ɞɨ тɟɯ ɩɨɪ, ɩɨɤɚ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ ɧɟ 

ɛɭɞɭт ɜɵɤɥɸɱɟɧɵ (ɪɢɫ. 1.12,ɜ) ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ 

ɚɦɦɢɚɤɚ ɡɚ ɫɱёт ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ (ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɚɛɨтɵ). 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɲɚɯɦɚтɧɵɣ ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ 

ɜɨɡɞɭɲɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ ɨɛɥɚɞɚɟт ɧɟɞɨɫтɚтɤɚɦɢ, ɤɨтɨɪɵɟ ɩɪɢɜɨɞɹт ɤ 

ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɨɩɨɥɧɢтɟɥɶɧɵɯ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚтɟɥɶɧɵɯ 

ɹɜɥɟɧɢɣ, ɭɫɢɥɢɜɚɸɳɢɯ ɫɭɳɟɫтɜɭɸɳɢɟ ɤɨɥɟɛɚɧɢɹ ɩɚɪɚɦɟтɪɨɜ 

тɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɧɭтɪɢ ɪɚɛɨтɚɸɳɢɯ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ. ȼ 

ɪɟɡɭɥɶтɚтɟ ɧɚɛɥɸɞɚɟтɫɹ ɞɟɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ Ⱥɏɍ ɢ ɩɟɪɟɪɚɫɯɨɞ 

ɷɥɟɤтɪɨɷɧɟɪɝɢɢ ɧɚ ɩɪɢɜɨɞ ɜɨɡɞɭɲɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɫɭтɨɱɧɵɯ 

ɢɡɦɟɧɟɧɢɹɯ тɟɦɩɟɪɚтɭɪɵ ɚтɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ (ɫɦ. ɪɢɫ. 1.10). 

ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɚɤтɭɚɥɶɧɵɦ ɹɜɥɹɟтɫɹ ɪɚɡɪɚɛɨтɤɚ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ 

ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ 

ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ, ɫтɚɛɢɥɢɡɚɰɢɢ 

ɪɚɛɨтɵ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɷɤɨɧɨɦɢɢ ɷɥɟɤтɪɨɷɧɟɪɝɢɢ. 

 

1.3.2. Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ 

ɂɡɜɟɫтɧɨ, ɱтɨ ɩɪɢ ɪɚɛɨтɟ Ⱥɏɍ ɜ ɧɟɣ ɦɨɝɭт ɧɚɤɚɩɥɢɜɚтɶɫɹ ɇɄȽ, 

ɤɨтɨɪɵɟ ɭɯɭɞɲɚɸт ɩɪɨɰɟɫɫ тɟɩɥɨɨɛɦɟɧɚ ɢ ɩɪɢɜɨɞɹт ɤ ɪɨɫтɭ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɟ. ɋɜɨɟɜɪɟɦɟɧɧɨɟ ɭɞɚɥɟɧɢɟ ɇɄȽ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɟɫɢɜɟɪɚ 

ɹɜɥɹɟтɫɹ ɡɚɥɨɝɨɦ ɫтɚɛɢɥɶɧɨɣ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ. Ɉɞɧɚɤɨ ɩɪɢ ɭɞɚɥɟɧɢɢ ɇɄȽ 

ɢɡ ɪɟɫɢɜɟɪɚ ɫ ɧɢɦ тɟɪɹɟтɫɹ ɱɚɫтɶ ɩɪɨɞɭɤтɨɜɨɝɨ ɚɦɦɢɚɤɚ. ɗɮɮɟɤтɢɜɧɨɫтɶ 

ɭɞɚɥɟɧɢɹ ɇɄȽ ɧɚ ɮɚɤɟɥ ɢ ɨɱɢɫтɤɚ ɢɯ ɨт ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɡɚɜɢɫɹт ɨт ɪɚɛɨтɵ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ ȿ-5, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɪɟɫɢɜɟɪɟ D-4, ɚ тɚɤɠɟ ɨт 

ɩɪɨɞɨɥɠɢтɟɥɶɧɨɫтɢ ɢ ɫтɟɩɟɧɢ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ. 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɪɚɛɨтɭ ɥɢɧɟɣɧɨɝɨ ɪɟɫɢɜɟɪɚ ɚɦɦɢɚɤɚ D-4D, 

ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ ȿ-5D ɢ ɫɭɳɟɫтɜɭɸɳɢɣ ɚɥɝɨɪɢтɦ ɪɚɛɨтɵ ɤɥɚɩɚɧɚ 

ɫɞɭɜɤɢ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɧɚ ɮɚɤɟɥ (ɪɢɫ. 1.14). 
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Ɋɢɫ. 1.14. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɥɢɧɟɣɧɨɝɨ ɪɟɫɢɜɟɪɚ D-4D ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦ 

ɧɚ ɧёɦ ɤɨɧɞɟɧɫɚтɨɪɨɦ ȿ-5D:

Ⱥ — ɫɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ 
ɤɨɧɞɟɧɫɚтɨɪɚ;  
ȼ — ɩɨɫтɭɩɥɟɧɢɟ ɇɄȽ ɢɡ 
ɤɨɧɞɟɧɫɚтɨɪɚ; 
ɋ — ɇɄȽ ɧɚ ɮɚɤɟɥ; 
D —ɩɚɪɵ ɚɦɦɢɚɤɚ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɜ 
ɩɟɪɜɭɸ ɫтɭɩɟɧɶ ɤɨɦɩɪɟɫɫɨɪɚ; 
 

Е —ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɜ ɫɟɩɚɪɚтɨɪ 9; 

1, 3, 4 — ɪɟɝɭɥɢɪɭɸɳɢɟ ɜɟɧтɢɥɢ; 
2 — ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ; 
Ɋ — ɞɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ; 
Ɍ — тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ; 
L —ɭɪɨɜɟɧɶ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 
ɪɟɫɢɜɟɪɟ 

Ɋɚɛɨтɚ ɪɟɫɢɜɟɪɚ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɀɢɞɤɢɣ ɚɦɦɢɚɤ 

ɢ ɇɄȽ ɢɡ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1G/E-1H (ɪɢɫ. 1.3) ɩɨ ɤɨɥɥɟɤтɨɪɭ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ Ⱥ ɢ ɭɪɚɜɧɢтɟɥɶɧɨɦɭ ɝɚɡɨɩɪɨɜɨɞɭ ȼ ɩɨɞɚɸтɫɹ ɜ ɪɟɫɢɜɟɪ D-4D. ɉɪɢ 

ɷтɨɦ ɜ ɚɜтɨɦɚтɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɢɡɦɟɪɹɸтɫɹ тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ 

ɜɯɨɞɟ ɜ ɪɟɫɢɜɟɪ ɢ ɞɚɜɥɟɧɢɟ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ, ɚ тɚɤɠɟ ɤɨɧтɪɨɥɢɪɭɟтɫɹ 

ɭɪɨɜɟɧɶ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ. 

ɀɢɞɤɢɣ ɚɦɦɢɚɤɚ ɢɡ ɪɟɫɢɜɟɪɚ D-4D ɱɟɪɟɡ ɤɥɚɩɚɧ 4 ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɜ 

ɪɟɫɢɜɟɪ ɜтɨɪɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ (ɧɚ ɪɢɫ. 1.14 ɧɟ ɩɨɤɚɡɚɧɨ). ɉɪɢ ɭɞɚɥɟɧɢɢ 

ɇɄȽ ɢɡ ɪɟɫɢɜɟɪɚ ɜ ɪɚɛɨтɭ ɜɤɥɸɱɚɟтɫɹ ɤɨɧɞɟɧɫɚтɨɪ ȿ-5D. Ⱦɥɹ ɷтɨɝɨ ɱɚɫтɶ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɜ ɦɟɠтɪɭɛɧɨɟ 

ɩɪɨɫтɪɚɧɫтɜɨ ɭɤɚɡɚɧɧɨɝɨ ɜɟɪтɢɤɚɥɶɧɨɝɨ ɤɨɠɭɯɨтɪɭɛɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɱɟɪɟɡ 

ɞɪɨɫɫɟɥɶɧɵɣ ɜɟɧтɢɥɶ 3. ɉɚɪɵ ɚɦɦɢɚɤɚ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶтɚтɟ 

ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɢ ɤɢɩɟɧɢɹ ɚɦɦɢɚɤɚ ɜ ɦɟɠтɪɭɛɧɨɦ ɩɪɨɫтɪɚɧɫтɜɟ ɩɪɢ 

тɟɦɩɟɪɚтɭɪɟ –30 °ɋ, ɨтɜɨɞɹтɫɹ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɩɟɪɜɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ D-1. 
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ɉɪɢ ɨтɤɪɵтɢɢ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ 1 ɇɄȽ ɧɚ ɮɚɤɟɥ ɢɡ ɭɞɚɥɹɟɦɨɣ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ 

ɤɨɧɞɟɧɫɢɪɭɟтɫɹ ɚɦɦɢɚɤ, ɤɨтɨɪɵɣ ɫɚɦɨтёɤɨɦ ɫтɟɤɚɟт ɜ ɪɟɫɢɜɟɪ, ɚ ɨɱɢɳɟɧɧɵɟ 

ɇɄȽ ɫ ɨɫтɚтɨɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɩɨɞɚɸтɫɹ ɧɚ ɮɚɤɟɥ ɋ. 

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɇɄȽ ɢɡ ɫɢɫтɟɦ ɯɨɥɨɞɢɥɶɧɵɯ ɭɫтɚɧɨɜɨɤ ɢɫɩɨɥɶɡɭɟтɫɹ 

ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɚɹ ɩɚɪɰɢɚɥɶɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ. Ɇɚɫɫɨɜɚɹ 

ɞɨɥɹ ɇɄȽ ɜ ɷтɨɣ ɫɦɟɫɢ ɢɡɜɟɫтɧɨɝɨ ɫɨɫтɚɜɚ ɨɩɪɟɞɟɥɹɟтɫɹ тɟɦɩɟɪɚтɭɪɨɣ ɢ 

ɨɛɳɢɦ ɞɚɜɥɟɧɢɟɦ ɫɦɟɫɢ. ɑɟɦ ɧɢɠɟ тɟɦɩɟɪɚтɭɪɚ ɢ ɜɵɲɟ ɞɚɜɥɟɧɢɟ 

ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, тɟɦ ɛɨɥɶɲɭɸ ɞɨɥɸ ɜ ɧɟɣ ɫɨɫтɚɜɥɹɸт ɇɄȽ ɢ тɟɦ ɦɟɧɶɲɟ 

ɩɨтɟɪɢ ɯɥɚɞɚɝɟɧтɚ ɩɪɢ ɢɯ ɭɞɚɥɟɧɢɢ. ɂɦɟɧɧɨ ɷтɨт ɩɪɢɧɰɢɩ ɥɟɠɢт ɜ ɨɫɧɨɜɟ 

ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɯɟɦɵ ɟɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɇɄȽ ɢɡ ɫɢɫтɟɦ 

ɯɨɥɨɞɢɥɶɧɵɯ ɭɫтɚɧɨɜɨɤ. 

ɇɚ ɪɢɫ. 1.15 ɩɪɟɞɫтɚɜɥɟɧɚ ɧɨɦɨɝɪɚɦɦɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɨɩɪɟɞɟɥɢтɶ 

ɫɨɞɟɪɠɚɧɢɟ ɚɦɦɢɚɤɚ ɜ ɫɦɟɫɢ ɫ ɜɨɡɞɭɯɨɦ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɞɚɜɥɟɧɢɹ ɫɦɟɫɢ ɢ 

ɟё тɟɦɩɟɪɚтɭɪɵ. Ʉɚɠɞɚɹ ɤɪɢɜɚɹ, ɩɪɟɞɫтɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɡɚɜɢɫɢɦɨɫтɶ 

ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ ɯɥɚɞɚɝɟɧтɚ ɨт ɤɨɧɰɟɧтɪɚɰɢɢ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɝɚɡɨɜ, 

ɫɨɨтɜɟтɫтɜɭɟт ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɨɛɳɟɦɭ ɞɚɜɥɟɧɢɸ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɞɚɜɥɟɧɢɢ ɫɦɟɫɢ 10 ɛɚɪ ɢ тɟɦɩɟɪɚтɭɪɟ ɤɨɧɞɟɧɫɚɰɢɢ 

ɚɦɦɢɚɤɚ 18 °ɋ (ɫɨɫтɨɹɧɢɟ Ⱥ) ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɜ ɫɦɟɫɢ ɛɭɞɟт ɪɚɜɧɚ 20 %. 

ɗтɨ ɨɡɧɚɱɚɟт, ɱтɨ ɩɪɢ ɭɞɚɥɟɧɢɢ ɤɚɠɞɨɝɨ 1 ɦ3 ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɢɡ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɢɥɢ ɪɟɫɢɜɟɪɚ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɹт 0,8 ɦ3. ɋɧɢɡɢтɶ ɩɨтɟɪɢ 

ɚɦɦɢɚɤɚ ɦɨɠɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɩɭтɹɦɢ. ȼɨ-ɩɟɪɜɵɯ, ɡɚ ɫɱёт ɢɡɨтɟɪɦɢɱɟɫɤɨɝɨ 

ɫɠɚтɢɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɞɨ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ — 20 ɛɚɪ (ɫɨɫтɨɹɧɢɟ 

ȼ). ɉɪɢ ɷтɨɦ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɜ ɫɦɟɫɢ ɭɜɟɥɢɱɢтɫɹ ɨт 20 ɞɨ 60 %, ɱтɨ 

ɩɪɢɜɟɞёт ɤ ɫɧɢɠɟɧɢɸ ɤɨɧɰɟɧтɪɚɰɢɢ ɚɦɦɢɚɤɚ ɜ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɫ 80 ɞɨ 40 

%, т. ɟ. ɜ 2 ɪɚɡɚ. ȼɨ-ɜтɨɪɵɯ, ɞɨɛɢтɶɫɹ тɚɤɨɝɨ ɠɟ ɫɨɞɟɪɠɚɧɢɹ ɚɦɦɢɚɤɚ ɜ 

ɭɞɚɥɹɟɦɨɣ ɫɦɟɫɢ ɦɨɠɧɨ тɚɤɠɟ ɨɯɥɚɠɞɟɧɢɟɦ ɫɦɟɫɢ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɞɚɜɥɟɧɢɢ 

ɞɨ тɟɦɩɟɪɚтɭɪɵ –2,5 °ɋ (ɫɨɫтɨɹɧɢɟ D). ȼ-тɪɟтɶɢɯ, ɜ ɪɟɡɭɥɶтɚтɟ 

ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɞɨ тɟɦɩɟɪɚтɭɪɵ 7,5 °ɋ ɢ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ 

ɞɨ 14 ɛɚɪ (ɫɨɫтɨɹɧɢɟ ɋ). 
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Ɋɢɫ. 1.15. ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚтɟɥɟɣ ɫɦɟɫɢ ɚɦɦɢɚɤ-ɜɨɡɞɭɯ ɫ 

ɥɢɧɢɹɦɢ ɩɨɫтɨɹɧɧɵɯ ɞɚɜɥɟɧɢɣ, ɛɚɪ: 

1 — 20; 

2 — 18; 

3 — 16; 

4 — 14; 

5 — 12; 

6 — 10; 

I — ɡɨɧɚ ɧɚɤɨɩɥɟɧɢɹ ɜɨɡɞɭɯɚ; 

II — ɡɨɧɚ ɷɮɮɟɤтɢɜɧɨɝɨ ɭɞɚɥɟɧɢɹ 

ɜɨɡɞɭɯɚ; 

III — ɡɨɧɚ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ 
 

Ⱥɧɚɥɢɡ ɧɨɦɨɝɪɚɦɦɵ ɩɨɤɚɡɵɜɚɟт, ɱтɨ ɭɦɟɧɶɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 

ɯɥɚɞɚɝɟɧтɚ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɟɝɨ ɩɨтɟɪɶ ɩɪɢ ɭɞɚɥɟɧɢɢ ɇɄȽ 

ɞɨɫтɢɝɚɟтɫɹ ɪɚɡɥɢɱɧɵɦɢ ɩɭтɹɦɢ: ɫɠɚтɢɟɦ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɨɯɥɚɠɞɟɧɢɟɦ 

ɟё, ɤɨɦɛɢɧɢɪɨɜɚɧɢɟɦ ɩɪɨɰɟɫɫɨɜ ɫɠɚтɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ. 

ȼ ɚɦɦɢɚɱɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɭɫтɚɧɨɜɤɚɯ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɢ ɪɚɛɨтɚɸт 

ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɢɡ ɩɚɪɨɝɚɡɨɜɨɣ 

ɫɦɟɫɢ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɡɚ ɫɱёт ɨɯɥɚɠɞɟɧɢɹ ɟё ɤɢɩɹɳɢɦ ɚɦɦɢɚɤɨɦ ɩɪɢ 

тɟɦɩɟɪɚтɭɪɟ –30 °ɋ (ɫɨɫтɨɹɧɢɟ ȿ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɛɭɞɭт 

ɨɩɪɟɞɟɥɹтɶɫɹ ɨтɧɨɲɟɧɢɟɦ ɩɚɪɰɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɚɦɦɢɚɤɚ ɤ ɞɚɜɥɟɧɢɸ 

ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ, ɱтɨ ɫɨɫтɚɜɢт ɨт 6 ɞɨ 14 %. 

ȼ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɫɢɫтɟɦɚ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɚɦɦɢɚɱɧɨɣ 

ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɧɚɱɢɧɚɟт ɪɚɛɨтɚтɶ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɤɨɧɰɟɧтɪɚɰɢɹɯ 
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ɇɄȽ, ɤɨтɨɪɵɟ ɧɚɯɨɞɹтɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨт 0 ɞɨ 15 % (ɡɨɧɚ I). ɉɪɢ ɷтɨɦ ɪɚɡɧɨɫтɶ 

ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟтɚɧɢɹ ɢ ɞɚɜɥɟɧɢɟɦ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

ɫɨɫтɚɜɥɹɟт ɨт 0,5 ɞɨ 3 ɛɚɪ, ɚ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ, ɧɚ ɤɨтɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ 

ɩɟɪɟɨɯɥɚɞɢтɶ ɩɚɪɨɝɚɡɨɜɭɸ ɫɦɟɫɶ, ɢɡɦɟɧɹɟтɫɹ ɨт 1,6 ɞɨ 6 °ɋ. 

ɉɪɢ ɞɨɫтɢɠɟɧɢɢ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ ɥɢɛɨ 

ɪɚɡɧɨɫтɢ тɟɦɩɟɪɚтɭɪ ɩɪɢ ɩɨɫтɨɹɧɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɪɚɛɨтɭ ɜɤɥɸɱɚɟтɫɹ 

ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɶ, ɤɨтɨɪɵɣ ɩɨɡɜɨɥɹɟт ɫɧɢɡɢтɶ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɢ 

ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɋɚɛɨтɚ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɟɣ ɨɪɝɚɧɢɡɭɟтɫɹ тɚɤɢɦ ɨɛɪɚɡɨɦ, ɱтɨɛɵ ɨɛɟɫɩɟɱɢтɶ 

ɦɢɧɢɦɚɥɶɧɭɸ ɤɨɧɰɟɧтɪɚɰɢɸ ɚɦɦɢɚɤɚ ɜ ɭɞɚɥɹɟɦɨɣ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ. 

ɋɨɨтɜɟтɫтɜɟɧɧɨ, ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫтɢɠɢɦɚɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɜ ɭɞɚɥɹɟɦɨɣ 

ɫɦɟɫɢ ɛɭɞɟт ɧɚɯɨɞɢтɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨт 86 ɞɨ 94 % (ɡɨɧɚ II). ɉɨɜɵɫɢтɶ 

ɤɨɧɰɟɧтɪɚɰɢɸ ɇɄȽ ɜ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜɵɲɟ ɷтɢɯ ɡɧɚɱɟɧɢɣ ɧɟ ɭɞɚɫтɫɹ, тɚɤ ɤɚɤ 

ɨɧɚ ɨɛɭɫɥɨɜɥɟɧɚ тɟɦɩɟɪɚтɭɪɨɣ ɤɢɩɟɧɢɹ ɚɦɦɢɚɤɚ ɢ ɫɨɨтɜɟтɫтɜɭɸɳɢɦ 

ɨɫтɚтɨɱɧɵɦ ɩɚɪɰɢɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɚɦɦɢɚɤɚ ɜ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ. ȼ ɫɜɹɡɢ ɫ 

ɷтɢɦ ɧɟɢɡɛɟɠɧɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟтɨɞɚ 

ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɨɣ ɩɚɪɰɢɚɥɶɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɫɨɫтɚɜɹт ɨт 6 ɞɨ 14 % (ɡɨɧɚ III) 

ɉɪɢɱёɦ ɛɨɥɶɲɢɣ ɩɪɨɰɟɧт ɩɨтɟɪɶ ɫɨɨтɜɟтɫтɜɭɟт ɦɟɧɶɲɟɦɭ ɞɚɜɥɟɧɢɸ 

ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɧɚɨɛɨɪɨт. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɞɚɜɥɟɧɢɢ ɤɨɧɞɟɧɫɚɰɢɢ 20 ɛɚɪ ɢ 

ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɜ ɫɦɟɫɢ 15 % ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɹт 7 %, ɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 

10 ɛɚɪ ɢ тɨɣ ɠɟ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ — 14 %. 

Ⱥɧɚɥɢɡ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɫ ɩɨɦɨɳɶɸ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 

ɩɨɤɚɡɚɥ, ɱтɨ ɷɮɮɟɤтɢɜɧɨɫтɶ ɨɱɢɫтɤɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɦɟтɨɞɨɦ 

ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɨɣ ɩɚɪɰɢɚɥɶɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɧɟ ɦɨɠɟт ɩɪɟɜɵɲɚтɶ 86 % 

Д2Ж. ɗтɨ ɨɡɧɚɱɚɟт, ɱтɨ 14 % ɚɦɦɢɚɤɚ ɤɚɤ ɦɢɧɢɦɭɦ тɟɪɹɟтɫɹ ɩɪɢ ɭɞɚɥɟɧɢɢ 

ɇɄȽ ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ, т.ɟ. ɩɪɢ ɧɚɥɢɱɢɢ ɇɄȽ ɜ ɫɢɫтɟɦɟ. ȼ ɯɭɞɲɟɦ ɫɥɭɱɚɟ 

(ɩɪɢ ɨтɫɭтɫтɜɢɢ ɇɄȽ, ɧɨ ɨтɤɪɵтɢɢ ɤɥɚɩɚɧɚ ɫɛɪɨɫɚ) — ɩɨтɟɪɢ ɱɢɫтɨɝɨ 

ɚɦɦɢɚɤɚ ɫɨɫтɚɜɥɹɸт 100 %. 

ɇɟɞɨɫтɚтɤɨɦ ɫɭɳɟɫтɜɭɸɳɟɝɨ ɚɥɝɨɪɢтɦɚ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ ɇɄȽ 

ɧɚ ɮɚɤɟɥ ɹɜɥɹɟтɫɹ тɨ, ɱтɨ ɨɧ ɧɟ ɫɜɹɡɚɧ ɫ ɩɨɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜ 
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ɤɨɧɞɟɧɫɚтɨɪɟ, ɚ ɨтɤɪɵɜɚɟтɫɹ ɜɫɟɝɨ ɥɢɲɶ ɞɜɚ ɪɚɡɚ ɜ ɫɭтɤɢ ɜ ɨɩɪɟɞɟɥёɧɧɨɟ 

ɜɪɟɦɹ ɩɪɢɧɭɞɢтɟɥɶɧɨ. ɉɪɢ ɷтɨɦ ɜɦɟɫтɨ ɇɄȽ ɧɚ ɮɚɤɟɥ ɩɨɞɚɸтɫɹ ɩɚɪɵ 

ɱɢɫтɨɝɨ ɚɦɦɢɚɤɚ, ɱтɨ ɩɪɢɜɨɞɢт ɤ ɫɭɳɟɫтɜɟɧɧɵɦ ɢɯ ɩɨтɟɪɹɦ. 

ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɞɥɹ ɪɚɡɪɚɛɨтɤɢ ɚɥɝɨɪɢтɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɨɦ ɫɛɪɨɫɚ 

ɇɄȽ ɧɚ ɮɚɤɟɥ ɚɤтɭɚɥɶɧɵɦ ɹɜɥɹɟтɫɹ ɭɫтɚɧɨɜɥɟɧɢɟ ɩɪɢɡɧɚɤɨɜ, ɭɤɚɡɵɜɚɸɳɢɯ 

ɧɚ ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ. 
 

 Ⱥɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɜɨɡɞɭɯɨɨɬɞɟɥɟɧɢɹ Ⱥɏɍ 1.4.

ȼɨɡɞɭɯɨɨтɞɟɥɢтɟɥɢ ɇɄȽ ɫɥɭɠɚт ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ 

ɝɚɡɨɜ, ɧɚɥɢɱɢɟ ɤɨтɨɪɵɯ, ɤɚɤ ɨтɦɟɱɚɥɨɫɶ, ɜ ɫɢɫтɟɦɟ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ 

ɭɯɭɞɲɚɟт тɟɩɥɨɩɟɪɟɞɚɱɭ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ, ɩɨɜɵɲɚɟт ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɢ ɫɧɢɠɚɟт ɷɧɟɪɝɟтɢɱɟɫɤɭɸ ɷɮɮɟɤтɢɜɧɨɫтɶ ɭɫтɚɧɨɜɤɢ. 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟт [63-72, 89], ɱтɨ ɜɨ ɜɫɟɯ ɤɨɧɫтɪɭɤɰɢɹɯ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɟɣ 

ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɨɯɥɚɠɞɟɧɢɟ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɨт тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɞɨ 

тɟɦɩɟɪɚтɭɪɵ, ɛɥɢɡɤɨɣ ɤ тɟɦɩɟɪɚтɭɪɟ ɤɢɩɟɧɢɹ ɜ ɢɫɩɚɪɢтɟɥɟ. ɉɪɢ ɷтɨɦ ɩɚɪɨɝɚɡɨɜɚɹ 

ɫɦɟɫɶ ɨɛɟɞɧɹɟтɫɹ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɢɡ ɧɟɟ ɩɚɪɨɜ ɯɥɚɞɚɝɟɧтɚ. ȼ ɪɟɡɭɥɶтɚтɟ ɭɞɚɥɟɧɢɟ 

ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɢɡ ɫɢɫтɟɦɵ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɱɟɪɟɡ 

ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɢ ɩɨɡɜɨɥɹɟт ɡɧɚɱɢтɟɥɶɧɨ ɭɦɟɧɶɲɢтɶ ɩɨтɟɪɢ ɯɥɚɞɚɝɟɧтɚ. 

ɇɚɢɛɨɥɟɟ ɩɪɨɫтɨɣ ɤɨɧɫтɪɭɤɰɢɟɣ ɨɛɥɚɞɚɟт ɡɦɟɟɜɢɤɨɜɵɣ 

ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɶ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɚɦɦɢɚɱɧɵɯ ɫɭɞɨɜɵɯ ɯɨɥɨɞɢɥɶɧɵɯ 

ɭɫтɚɧɨɜɤɚɯ. ɇɚ ɫɭɞɚɯ ɫ ɚɦɦɢɚɱɧɵɦɢ ɭɫтɚɧɨɜɤɚɦɢ ɨтɟɱɟɫтɜɟɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫтɜɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫтɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥ ɱɟтɵɪёɯтɪɭɛɧɵɣ 

ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɶ ɤɨɧɫтɪɭɤɰɢɢ Ʉɨɛɭɥɚɲɜɢɥɢ [11Ж. Ɉɫɧɨɜɧɨɣ ɟɝɨ ɧɟɞɨɫтɚтɨɤ 

— ɧɚɥɢɱɢɟ ɭ ɧɟɝɨ ɪɭɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨтɵ. «ȼɇɂɏɂ» ɩɨɡɠɟ 

ɪɚɡɪɚɛɨтɚɥ ɚɜтɨɦɚтɢɱɟɫɤɢɣ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɶ ɦɚɪɤɢ Ⱥȼ-2 ɢ ɩɨɫɥɟɞɭɸɳɭɸ 

ɟɝɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɭɸ ɦɨɞɟɥɶ ɦɚɪɤɢ Ⱥȼ-4. 

ɋɭɳɟɫтɜɭɸт тɚɤɠɟ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɢ ɛɚɪɛɨтɚɠɧɨɝɨ тɢɩɚ, ɪɚɛɨтɚ 

ɤɨтɨɪɵɯ ɨɫɧɨɜɚɧɚ ɧɚ ɨɯɥɚɠɞɟɧɢɢ ɚɦɦɢɚɱɧɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɢ ɞɚɜɥɟɧɢɢ 

ɤɨɧɞɟɧɫɚɰɢɢ. Ɉɞɧɚɤɨ ɜ ɷтɨɦ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɟ ɜ ɨтɥɢɱɢɟ ɨт ɩɪɟɞɵɞɭɳɢɯ, 

ɫɦɟɫɶ ɨɯɥɚɠɞɚɟтɫɹ ɩɪɢ ɟё ɛɚɪɛɨтɚɠɟ ɱɟɪɟɡ ɫɥɨɣ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 

ɩɟɪɟɨɯɥɚɠɞɟɧɧɨɝɨ ɨтɧɨɫɢтɟɥɶɧɨ тɟɦɩɟɪɚтɭɪɵ ɧɚɫɵɳɟɧɢɹ. 
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ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫтɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɚɜтɨɦɚтɢɱɟɫɤɢɟ 

ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɢ ɦɚɪɤɢ «ȼɈȺ», ɪɚɡɪɚɛɨтɚɧɧɵɟ ɮɢɪɦɨɣ 

«БɢɦбШɥШɞɫОЩɜɢɫ», ɤɨтɨɪɵɟ ɪɚɛɨтɚɥɢ ɩɨ ɚɧɚɥɨɝɢɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 

Ʉɨɧɞɟɧɫɚɰɢɹ ɜ ɧɢɯ ɚɦɦɢɚɤɚ ɨɫɭɳɟɫтɜɥɹɥɚɫɶ ɡɚ ɫɱёт ɯɨɥɨɞɚ, 

ɜɵɪɚɛɚтɵɜɚɟɦɨɝɨ ɜ ɨтɞɟɥɶɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɦɚɲɢɧɟ. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɫтɟɩɟɧɢ ɨɱɢɫтɤɢ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɨт ɩɚɪɨɜ 

ɚɦɦɢɚɤɚ ɦɨɝɭт ɫɨɡɞɚɜɚтɶɫɹ ɨɞɧɨ- ɢ ɞɜɭɯɫтɭɩɟɧɱɚтɵɟ ɤɚɫɤɚɞɧɵɟ ɫɯɟɦɵ 

ɨтɞɟɥɢтɟɥɟɣ ɪɚɡɥɢɱɧɨɣ ɤɨɧɫтɪɭɤɰɢɢ. ȼ ɤɚɱɟɫтɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞёɦ ɫɯɟɦɭ 

ɚɜтɨɦɚтɢɱɟɫɤɨɝɨ ɨтɞɟɥɢтɟɥɹ ɇɄȽ, ɤɨтɨɪɚɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 1.16. 

ɂɡ ɫɯɟɦɵ ɜɢɞɧɨ, ɱтɨ ɩɚɪɵ ɚɦɦɢɚɤɚ ɫ ɇɄȽ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɱɟɪɟɡ 

ɫɨɥɟɧɨɢɞɧɵɣ ɜɟɧтɢɥɶ ɩɨɞɚɸтɫɹ ɜ ɞɪɟɧɚɠɧɵɣ ɪɟɫɢɜɟɪ, ɜ ɤɨтɨɪɨɦ ɩɪɨɢɫɯɨɞɢт 

ɨтɞɟɥɟɧɢɟ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ ɚɦɦɢɚɤɚ. ɉɨɫɥɟ ɱɟɝɨ ɩɚɪɵ ɚɦɦɢɚɤɚ ɢ ɇɄȽ 

ɩɨɫтɭɩɚɸт ɜ ɤɨɧɞɟɧɫɚтɨɪ ɨтɞɟɥɢтɟɥɹ ɢɧɟɪтɨɜ. Ɂɚ ɫɱёт ɤɢɩɟɧɢɹ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɜ ɢɫɩɚɪɢтɟɥɟ ɡɚтɨɩɥɟɧɧɨɝɨ тɢɩɚ, ɩɚɪɵ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɤɨɧɞɟɧɫɢɪɭɸтɫɹ ɢ ɨтɞɟɥɹɸтɫɹ ɜ ɫɟɩɚɪɚтɨɪɟ. ɉɨɫɥɟ ɫɟɩɚɪɚтɨɪɚ ɇɄȽ 

ɫɛɪɚɫɵɜɚɸтɫɹ ɜ ɚтɦɨɫɮɟɪɭ ɱɟɪɟɡ ɜɨɞɹɧɨɣ ɛɚɤ, ɚ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɞɪɨɫɫɟɥɢɪɭɟтɫɹ 

ɜ ɢɫɩɚɪɢтɟɥɶ. Ɉɫɨɛɟɧɧɨɫтɶ ɞɚɧɧɨɣ ɫɯɟɦɵ ɨтɞɟɥɢтɟɥɹ ɇɄȽ ɫɨɫтɨɢт ɜ тɨɦ, ɱтɨ 

ɤɨɧɞɟɧɫɚтɨɪ ɢ ɫɟɩɚɪɚтɨɪ ɪɚɫɩɨɥɨɠɟɧɵ ɧɟɩɨɫɪɟɞɫтɜɟɧɧɨ ɜ ɢɫɩɚɪɢтɟɥɟ 

ɡɚтɨɩɥɟɧɧɨɝɨ тɢɩɚ, тɟɦɩɟɪɚтɭɪɚ ɤɢɩɟɧɢɹ ɚɦɦɢɚɤɚ ɜ ɤɨтɨɪɨɦ –30 °ɋ. 

 
Ɋɢɫ. 1.16. ɍɩɪɨɳёɧɧɚɹ ɫɯɟɦɚ ɚɜтɨɦɚтɢɱɟɫɤɨɝɨ ɨтɞɟɥɢтɟɥɹ ɇɄȽ 
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Ʉɪɨɦɟ ɨтɟɱɟɫтɜɟɧɧɵɯ ɪɚɡɪɚɛɨтɨɤ, ɫɭɳɟɫтɜɭɟт ɫɨɜɪɟɦɟɧɧɨɟ 

ɩɪɨɦɵɲɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɢɪɦ-ɩɪɨɢɡɜɨɞɢтɟɥɟɣ, ɹɜɥɹɸɳɢɯɫɹ 

ɦɢɪɨɜɵɦɢ ɥɢɞɟɪɚɦɢ ɜ ɩɪɨɢɡɜɨɞɫтɜɟ ɨтɞɟɥɢтɟɥɟɣ ɇɄȽ (ɪɢɫ. 1.17): GEA 

Refrigeration Technologies (Netherlands); Hansen Technologies Corporation 

(USA); Armstrong International (USA); Arctos Industriekaelte AG (Germany). 

    

ɚ)    ɛ)   ɜ)   ɝ) 

Ɋɢɫ. 1.17 ȼɧɟɲɧɢɣ ɜɢɞ ɚɜтɨɦɚтɢɱɟɫɤɢɯ ɨтɞɟɥɢтɟɥɟɣ ɇɄȽ, ɜɵɩɭɫɤɚɟɦɵɯ 

ɤɨɦɩɚɧɢɹɦɢ: 

ɚ) «GEA Refrigeration Technologies»; 

ɛ) «Hansen Technologies Corporation»; 

ɜ) «Armstrong International»; 

ɝ) «Arctos Industriekɚɟlte AG» 
 

ɇɚ ɪɢɫ. 1.18 ɩɪɟɞɫтɚɜɥɟɧ ɝɪɚɮɢɤ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫтɶ 

ɭɫтɚɧɨɜɤɢ ɚɜтɨɦɚтɢɱɟɫɤɢɯ ɨтɞɟɥɢтɟɥɟɣ ɇɄȽ ɧɚ ɷɤɫɩɥɭɚтɢɪɭɟɦɵɯ ɚɦɦɢɚɱɧɵɯ 

ɯɨɥɨɞɢɥɶɧɵɯ ɭɫтɚɧɨɜɤɚɯ. 

 
Ɋɢɫ. 1.18. ɋтɨɢɦɨɫтɶ ɪɚɫɯɨɞɭɟɦɨɣ ɷɥɟɤтɪɨɷɧɟɪɝɢɢ ɩɪɢ ɪɚɛɨтɟ ɯɨɥɨɞɢɥɶɧɨɣ 
ɭɫтɚɧɨɜɤɢ ɫ ɚɜтɨɦɚтɢɱɟɫɤɢɦ ɨтɞɟɥɢтɟɥɟɦ ɇɄȽ ɢ ɛɟɡ ɧɟɝɨ 

 
ɂɡ ɪɢɫ. 1.17 ɜɢɞɧɨ, ɱтɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤтɢɜɧɚ ɪɚɛɨтɚ ɚɜтɨɦɚтɢɱɟɫɤɢɯ 

ɨтɞɟɥɢтɟɥɟɣ ɇɄȽ ɜ ɥɟтɧɟɟ ɜɪɟɦɹ, ɤɨɝɞɚ ɧɚɛɥɸɞɚɟтɫɹ ɜɵɫɨɤɚɹ тɟɦɩɟɪɚтɭɪɚ 
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ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɞɧɚɤɨ, ɧɟɫɦɨтɪɹ ɧɚ ɷтɨ, ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤт ɨт 

ɩɪɢɦɟɧɟɧɢɹ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɟɣ ɜ ɜɟɫɟɧɧɢɣ ɢɥɢ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞɵ ɝɨɞɚ ɧɟ 

ɦɟɧɟɟ ɡɧɚɱɢтɟɥɟɧ ɢ ɩɨ ɜɟɥɢɱɢɧɟ ɫɨɢɡɦɟɪɢɦ ɫ ɥɟтɧɢɦ ɩɟɪɢɨɞɨɦ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɞɨɫтɢɝɚɟтɫɹ ɤɪɭɝɥɨɝɨɞɢɱɧɨɟ ɫɧɢɠɟɧɢɟ ɡɚтɪɚт ɧɚ ɩɨтɪɟɛɥɹɟɦɭɸ 

ɷɥɟɤтɪɨɷɧɟɪɝɢɸ. Ʉɪɨɦɟ ɷтɨɝɨ, ɭɥɭɱɲɚɸтɫɹ ɭɫɥɨɜɢɹ ɪɚɛɨтɵ ɚɦɦɢɚɱɧɵɯ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ, ɩɨɜɵɲɚɟтɫɹ ɢɯ ɷɤɫɩɥɭɚтɚɰɢɨɧɧɚɹ ɷɮɮɟɤтɢɜɧɨɫтɶ. 

Ⱥɜтɨɦɚтɢɱɟɫɤɢɣ ɨтɞɟɥɢтɟɥɶ ɇɄȽ ɩɨɡɜɨɥɹɟт ɭɞɚɥɢтɶ ɛɨɥɶɲɟɟ 

ɤɨɥɢɱɟɫтɜɨ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɝɚɡɨɜ ɢɡ ɫɢɫтɟɦɵ ɡɚ ɦɟɧɶɲɢɣ ɩɪɨɦɟɠɭтɨɤ 

ɜɪɟɦɟɧɢ, ɱɟɦ ɤɚɤɨɣ-ɥɢɛɨ ɞɪɭɝɨɣ ɫɩɨɫɨɛ ɫɞɭɜɨɤ ɢɧɟɪтɨɜ, ɱтɨɛɵ ɨɛɟɫɩɟɱɢтɶ 

ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ. 

ɉɪɢ ɨтɫɭтɫтɜɢɢ ɚɜтɨɦɚтɢɱɟɫɤɨɝɨ ɨтɞɟɥɢтɟɥɹ ɇɄȽ ɩɪɨɢɫɯɨɞɹт 

ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ, ɱтɨ ɧɟ ɩɨɡɜɨɥɹɟт ɩɨɞɞɟɪɠɢɜɚтɶ ɟɝɨ ɧɚ 

ɧɢɡɤɨɦ ɭɪɨɜɧɟ (ɫɦ. ɪɢɫ. 1.19). 

ɇɟɤɨɧɞɟɧɫɢɪɭɟɦɵɟ ɝɚɡɵ ɜ ɨɫɧɨɜɧɨɦ, ɧɚɤɚɩɥɢɜɚɸтɫɹ ɜ ɪɹɞɟ ɦɟɫт ɧɚ 

ɫтɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ʉ ɧɢɦ ɨтɧɨɫɹтɫɹ ɦɟɫтɚ, ɝɞɟ ɧɚɛɥɸɞɚɟтɫɹ ɧɢɡɤɚɹ 

ɫɤɨɪɨɫтɶ тɟɱɟɧɢɹ ɝɚɡɨɜ, ɚ тɚɤɠɟ ɢɦɟɸтɫɹ ɜ ɧɚɥɢɱɢɢ ɩɟɪɟɨɯɥɚɠɞёɧɧɵɟ 

ɩɨɜɟɪɯɧɨɫтɢ. Ʉɨɧɞɟɧɫɚтɨɪɵ, ɪɟɫɢɜɟɪɵ ɢ тɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚɪɚтɵ ɹɜɥɹɸтɫɹ 

ɜɟɪɨɹтɧɵɦɢ ɦɟɫтɚɦɢ ɧɚɤɚɩɥɢɜɚɧɢɹ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ. 

 
ɚ) ɛ) 

Ɋɢɫ. 1.19. ȼɥɢɹɧɢɟ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɧɚ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɩɪɢ 

ɜɚɪɢɚɧтɚɯ ɢɯ ɨтɞɭɜɤɢ: 

ɚ — ɪɭɱɧɚɹ (ɧɟɩɨɫтɨɹɧɧɚɹ);     ɛ — ɤɪɚтɤɨɜɪɟɦɟɧɧɚɹ 

 
ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɦɧɨɝɨтɨɱɟɱɧɚɹ ɨтɞɭɜɤɚ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ 

ɝɚɡɨɜ ɢɡ ɜɨɡɦɨɠɧɵɯ ɦɟɫт ɢɯ ɫɛɨɪɚ — ɟɞɢɧɫтɜɟɧɧɨ ɷɮɮɟɤтɢɜɧɵɣ ɫɩɨɫɨɛ 
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ɭɞɚɥɟɧɢɹ ɇɄȽ ɢɡ ɫɢɫтɟɦɵ. Ɉтɞɭɜɤɚ ɢɧɟɪтɨɜ ɢɡ ɤɚɠɞɨɣ тɨɱɤɢ ɨɫɭɳɟɫтɜɥɹɟтɫɹ 

ɨтɞɟɥɶɧɨ ɩɪɢ ɡɚɤɪɵтɵɯ ɜɫɟɯ ɜɟɧтɢɥɹɯ. ɂɧɚɱɟ ɷтɨ ɦɨɠɟт ɩɪɢɜɟɫтɢ ɤ 

ɧɚɪɭɲɟɧɢɸ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɚɜтɨɦɚтɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɇɄȽ (ɪɢɫ. 1.20). 

ɉɪɢ ɨтɤɪɵтɢɢ ɜɫɟɯ ɤɥɚɩɚɧɨɜ ɩɪɨɞɭɜɤɢ ɇɄȽ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1.20, 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢт ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɞɪɭɝɢɯ ɦɟɫтɚɯ ɫɤɨɩɥɟɧɢɹ 

ɢɧɟɪтɨɜ. ɗтɨ ɩɪɢɜɨɞɢт ɤ тɨɦɭ, ɱтɨ ɭɞɚɥɟɧɢɟ ɇɄȽ ɩɪɨɢɡɜɨɞɢтɫɹ ɥɢɲɶ ɢɡ 

ɨɞɧɨɣ тɨɱɤɢ ɫɞɭɜɤɢ, ɜ ɤɨтɨɪɨɣ ɧɚɛɥɸɞɚɟтɫɹ ɧɚɢɛɨɥɶɲɟɟ ɞɚɜɥɟɧɢɟ 

ɤɨɧɞɟɧɫɚɰɢɢ ɝɚɡɨɩɚɪɨɜɨɣ ɫɦɟɫɢ. Ɍɚɤ ɤɚɤ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɱɚɫтɨ 

ɢɡɦɟɧɹɟтɫɹ ɢ ɡɚɜɢɫɢт ɨт ɦɧɨɝɢɯ ɮɚɤтɨɪɨɜ (ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɤɨɥɢɱɟɫтɜɚ 

ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɢ т.ɞ.), тɨ ɭɞɚɥɟɧɢɟ ɇɄȽ ɨɤɚɡɵɜɚɟтɫɹ 

ɧɟɭɞɨɜɥɟтɜɨɪɢтɟɥɶɧɵɦ. ɗтɨ ɩɪɢɜɨɞɢт ɤ ɧɚɤɚɩɥɢɜɚɧɢɸ ɇɄȽ ɜ ɪɚɡɥɢɱɧɵɯ 

ɦɟɫтɚɯ ɤɨɧɞɟɧɫɚтɨɪɚ, ɪɟɫɢɜɟɪɚ ɢ тɟɯɧɨɥɨɝɢɱɟɫɤɢɯ тɪɭɛɨɩɪɨɜɨɞɨɜ ɢ, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɩɨɜɵɲɟɧɢɸ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ. 

 
Ɋɢɫ. 1.20. ɂɥɥɸɫтɪɚɰɢɹ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɩɪɢ ɜɫɟɯ ɨтɤɪɵтɵɯ 
ɜɟɧтɢɥɹɯ 

 

ȼɚɠɧɵɦ ɜɨɩɪɨɫɨɦ ɹɜɥɹɟтɫɹ ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɦɟɫт ɨтɛɨɪɚ ɇɄȽ ɜ 

ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɟ. ɇɚɢɛɨɥɟɟ ɜɟɪɨɹтɧɵɟ ɦɟɫтɚ ɫɤɨɩɥɟɧɢɹ 

ɇɄȽ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ ɪɟɫɢɜɟɪɟ ɨɫɨɛɨ ɜɵɞɟɥɟɧɵ ɧɚ ɪɢɫ. 1.21. Ʉɪɨɦɟ ɷтɨɝɨ ɧɚ 

ɧёɦ ɩɨɤɚɡɚɧɨ, ɨтɤɭɞɚ ɤɨɧɤɪɟтɧɨ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫтɜɥɹтɶ ɨтɛɨɪ ɇɄȽ ɞɥɹ 

ɞɨɫтɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤтɢɜɧɨɫтɢ ɢɯ ɭɞɚɥɟɧɢɹ. 

ȼɚɪɢɚɧтɵ ɩɨɞɤɥɸɱɟɧɢɹ ɚɜтɨɦɚтɢɱɟɫɤɨɝɨ ɨтɞɟɥɢтɟɥɹ ɇɄȽ тɢɩɚ ȺɊ ɤ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɟ ɞɥɹ ɨɫɭɳɟɫтɜɥɟɧɢɹ 

ɨтɞɭɜɨɤ ɫ 6-тɢ тɨɱɟɤ ɨтɛɨɪɚ ɢɡɨɛɪɚɠёɧ ɧɚ ɪɢɫ. 1.22,ɚ. ȼɟɧтɢɥɢ ɨтɞɭɜɤɢ 
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ɨтɤɪɵɜɚɸтɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ. ɇɟ ɞɨɩɭɫɤɚɟтɫɹ ɨтɤɪɵтɢɟ ɜɫɟɯ ɜɟɧтɢɥɟɣ 

ɨɞɧɨɜɪɟɦɟɧɧɨ. ɍɞɚɥɟɧɢɟ ɇɄȽ ɩɪɨɢɫɯɨɞɢт ɜ ɚɜтɨɦɚтɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 

Ʉɚɠɞɵɣ ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɛɵтɶ ɨтɤɪɵт ɯɨтɹ ɛɵ ɨɞɢɧ ɪɚɡ ɜ ɫɭтɤɢ. Ȼɨɥɟɟ ɱɚɫтɨɟ 

ɨтɤɪɵтɢɟ ɤɥɚɩɚɧɨɜ ɨтɞɭɜɤɢ ɡɚɜɢɫɢт ɨт ɤɨɥɢɱɟɫтɜɚ ɇɄȽ ɜ ɫɢɫтɟɦɟ ɢ ɞɚɜɥɟɧɢɹ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

 
ɚ) ɛ) 

Ɋɢɫ. 1.21. Ɇɟɫтɚ ɨтɛɨɪɚ ɇɄȽ ɧɚ ɤɨɧɞɟɧɫɚтɨɪɟ (ɚ) ɢ ɝɨɪɢɡɨɧтɚɥɶɧɨɦ ɪɟɫɢɜɟɪɟ (ɛ) 
 

Ⱦɥɹ ɯɨɥɨɞɢɥɶɧɵɯ ɭɫтɚɧɨɜɨɤ ɫɪɟɞɧɟɣ ɢ ɦɚɥɨɣ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ 

ɪɚɡɪɚɛɨтɚɧɵ ɚɜтɨɦɚтɢɱɟɫɤɢɟ ɨтɞɟɥɢтɟɥɢ ɇɄȽ тɢɩɚ ȺɊɆ. ɉɨɞɤɥɸɱɟɧɢɟ 

ɨтɞɟɥɢтɟɥɹ ɇɄȽ тɢɩɚ ȺɊɆ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1.27,ɛ. 

ȼɟɧтɢɥɢ ɞɥɹ ɨтɞɭɜɨɤ ɢɧɟɪтɨɜ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɞɨɥɠɧɵ ɛɵтɶ 

ɭɫтɚɧɨɜɥɟɧɵ ɧɚ ɤɚɠɞɨɦ ɤɨɥɟɧɟ (ɜɵɯɨɞɟ) ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ. 

ȼ ɞɚɧɧɨɦ ɦɟɫтɟ ɧɚɤɚɩɥɢɜɚɸтɫɹ ɇɄȽ, ɤɨтɨɪɵɟ ɩɨɩɚɞɚɸт ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɡɚтɜɨɪ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɫɥɢɜɧɨɦ ɤɨɥɟɧɟ ɤɨɧɞɟɧɫɚтɨɪɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɫɥɢɜɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɧɟɨɛɯɨɞɢɦɨ, ɱтɨɛɵ ɛɵɥɚ ɭɪɚɜɧɢтɟɥɶɧɚɹ ɝɚɡɨɜɚɹ ɥɢɧɢɹ, ɫɨɟɞɢɧɹɸɳɚɹ ɦɟɠɞɭ 

ɫɨɛɨɣ ɪɟɫɢɜɟɪ ɢ ɤɨɧɞɟɧɫɚтɨɪ. ɉɪɢ ɩɨɫтɭɩɥɟɧɢɢ ɧɟɤɨтɨɪɨɝɨ ɨɛɴёɦɚ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɪɟɫɢɜɟɪ ɢɡ ɧɟɝɨ ɜɵтɟɫɧɹɟтɫɹ тɚɤɨɟ ɠɟ ɤɨɥɢɱɟɫтɜɨ 

ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɫɨɞɟɪɠɚɳɢɯ ɇɄȽ, ɜ ɤɨɧɞɟɧɫɚтɨɪ. Ɉɞɧɚɤɨ ɟɫɥɢ ɞɢɚɦɟтɪ 
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ɭɪɚɜɧɢтɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɥɢɧɢɢ ɫɥɢɲɤɨɦ ɦɚɥ (ɱтɨ ɨɱɟɧɶ ɱɚɫтɨ ɧɚɛɥɸɞɚɟтɫɹ), 

тɨ ɷтɨ ɦɨɠɟт ɩɪɢɜɟɫтɢ ɤ ɨɩɪɟɞɟɥёɧɧɵɦ ɩɪɨɛɥɟɦɚɦ, ɚ ɢɦɟɧɧɨ ɩɨɜɵɲɟɧɢɸ 

ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɟ, ɱтɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɯɭɞɲɢт ɫɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ 

ɤɨɧɞɟɧɫɚтɨɪɚ. 

 
ɚ)  ɛ) 

Ɋɢɫ. 1.22. ɋɯɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɚɜтɨɦɚтɢɱɟɫɤɢɯ ɨтɞɟɥɢтɟɥɟɣ ɇɄȽ ȺɊ ɫ 6-ɶɸ 

тɨɱɤɚɦɢ ɨтɛɨɪɚ (ɚ) ɢ ȺɊɆ ɫ 3-ɦɹ тɨɱɤɚɦɢ (ɛ) 
 

ɇɚ ɪɢɫ. 1.23 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ, ɤɨтɨɪɚɹ ɯɚɪɚɤтɟɪɢɡɭɟт ɧɟɪɚɜɧɨɦɟɪɧɨɫтɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɚɯ ɢ ɪɚɡɧɨɫтɢ ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ 

ɤɨɧɞɟɧɫɚтɨɪɚɦɢ ɢ ɪɟɫɢɜɟɪɨɦ. 

ȼ ɩɪɟɞɫтɚɜɥɟɧɧɨɣ ɫɯɟɦɟ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɫɥɢɜɚɟтɫɹ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ ɜ ɪɟɫɢɜɟɪ. ȼɫɟ ɫɥɢɜɧɵɟ ɩɚтɪɭɛɤɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚɯɨɞɹтɫɹ 

ɧɚ ɨɞɢɧɚɤɨɜɨɣ ɜɵɫɨтɟ, ɧɨ ɤɨɧɞɟɧɫɚтɨɪɵ ɢɦɟɸт ɪɚɡɧɵɟ ɝɚɛɚɪɢтɧɵɟ ɪɚɡɦɟɪɵ. 

ɍ ɤɨɧɞɟɧɫɚтɨɪɚ Ʉ-3 ɜɟɧтɢɥɹтɨɪ ɨтɤɥɸɱёɧ. Ⱦɚɜɥɟɧɢɹ ɜ ɭɤɚɡɚɧɧɵɯ ɭɡɥɚɯ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ ɢ ɪɟɫɢɜɟɪɚ ɨɛɨɡɧɚɱɟɧɵ ɤɚɤ Ɋ1, Ɋ2 ɢ т.ɞ. 

ɂɡ ɚɧɚɥɢɡɚ ɪɢɫ. 1.23, ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɞɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ Ɋ1 

ɛɨɥɶɲɟ, ɱɟɦ ɞɚɜɥɟɧɢɹ Ɋ5, Ɋ6 ɢ Ɋ7 ɜ ɥɸɛɨɦ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɨɜ. ɗтɨ 

ɩɪɨɢɫɯɨɞɢт ɜ ɪɟɡɭɥɶтɚтɟ ɛɨɥɶɲɨɣ ɪɚɡɧɨɫтɢ ɞɚɜɥɟɧɢɣ ɜ ɝɚɡɨɜɨɣ ɥɢɧɢɢ. Ɍɚɤ 

ɤɚɤ ɤɨɧɞɟɧɫɚтɨɪɵ ɫɨɫтɨɹт ɢɡ тɪɭɛ ɪɚɡɧɨɣ ɞɥɢɧɵ, тɨ ɩɟɪɟɩɚɞɵ ɞɚɜɥɟɧɢɣ ɜ 
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ɤɨɧɞɟɧɫɚтɨɪɚɯ ɧɟɨɞɢɧɚɤɨɜɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ (Ɋ2–Ɋ5)≠(Ɋ3–Ɋ6), ɚ ɞɚɜɥɟɧɢɟ ɜ 

ɧɢɠɧɟɣ ɱɚɫтɢ ɤɨɧɞɟɧɫɚтɨɪɚ Ʉ-3 ɩɪɚɤтɢɱɟɫɤɢ ɪɚɜɧɨ ɞɚɜɥɟɧɢɸ ɧɚ ɟɝɨ ɜɯɨɞɟ, 

т.ɟ. P4–P7≈0, ɩɪɢ ɧɟɪɚɛɨтɚɸɳɟɦ ɜɟɧтɢɥɹтɨɪɟ. Ⱦɚɧɧɚɹ ɫɢтɭɚɰɢɹ ɧɚɛɥɸɞɚɟтɫɹ 

ɭ ɛɨɥɶɲɢɧɫтɜɚ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɢɫтɟɦ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɧɨɫтɢ 

ɜɨɡɧɢɤɚɸɳɢɯ ɞɚɜɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢтɶ ɪɚɡɦɟɪɵ ɫɥɢɜɧɵɯ ɤɨɥɟɧ. ɗтɨ 

ɩɨɡɜɨɥɢт ɭɜɟɥɢɱɢтɶ ɷɮɮɟɤтɢɜɧɨɫтɶ ɫɛɨɪɚ ɇɄȽ ɢ ɢɯ ɭɞɚɥɟɧɢɹ. Ʉɪɨɦɟ ɷтɨɝɨ, 

ɨɛɹɡɚтɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟтɫɹ ɧɚɥɢɱɢɟ ɞɪɟɧɚɠɧɨɝɨ ɪɟɫɢɜɟɪɚ. 

 
Ɋɢɫ. 1.23. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɤ ɪɟɫɢɜɟɪɭ: Ʉ-1, Ʉ-2, Ʉ-3 — 

ɤɨɧɞɟɧɫɚтɨɪɵ; 
ȼɅ — ɜɟɧтɢɥɹтɨɪ; 
APP — ɚɜтɨɦɚтɢɱɟɫɤɢɣ ɨтɞɟɥɢтɟɥɶ 
ɇɄȽ; 
1 — ɝɨɪɹɱɢɣ ɝɚɡɨɨɛɪɚɡɧɵɣ ɚɦɦɢɚɤ 
ɢɡ ɤɨɦɩɪɟɫɫɨɪɚ; 
2 — ɠɢɞɤɨɫтɧɚɹ ɥɢɧɢɹ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ; 

3 — ɥɢɧɢɹ ɨтɜɨɞɚ ɦɚɫɥɚ ɜ 
ɦɚɫɥɨɨтɞɟɥɢтɟɥɶ; 
4 — ɜɨɡɜɪɚт ɩɚɪɨɜɨɣ ɮɚɡɵ ɢɡ 
ɦɚɫɥɨɨтɞɟɥɢтɟɥɹ; 
5 — ɜɨɡɜɪɚт ɩɚɪɨɜ ɜ ɤɨɧɞɟɧɫɚтɨɪ; 
6 — ɨɛɳɢɣ ɫɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ 
ɢɡ ɤɨɧɞɟɧɫɚтɨɪɨɜ 

 

ȼ ɪɟɡɭɥɶтɚтɟ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚтɶ ɨɫɧɨɜɧɵɟ ɮɚɤтɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɷɮɮɟɤтɢɜɧɨɫтɶ ɪɚɛɨтɵ ɫɨɜɪɟɦɟɧɧɵɯ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɟɣ ɇɄȽ: 

1. ɇɟ ɞɨɩɭɫɤɚɟтɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɨтɤɪɵтɢɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɷɥɟɤтɪɨɦɚɝɧɢтɧɨɝɨ 

ɤɥɚɩɚɧɚ ɨтɞɭɜɨɤ ɇɄȽ. Ʉɥɚɩɚɧɵ ɞɨɥɠɧɵ ɨтɤɪɵɜɚтɶɫɹ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ. 

2. Ɋɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ, ɫɭɳɟɫтɜɭɸɳɚɹ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɤɨɧɞɟɧɫɚтɨɪɚɦɢ, 

ɫɨɡɞɚёт ɭɫɥɨɜɢɹ ɞɥɹ «ɡɚɜɢɫɚɧɢɹ» ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ тɪɭɛɨɩɪɨɜɨɞɚɯ, ɱтɨ 

ɩɪɢɜɨɞɢт ɤ ɩɨɜɵɲɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɨтɤɪɵтɢɸ 

ɨтɞɭɜɨɱɧɵɯ ɤɥɚɩɚɧɨɜ, ɱɟɪɟɡ ɤɨтɨɪɵɟ ɦɨɠɟт ɩɨɫтɭɩɚтɶ ɠɢɞɤɢɣ ɚɦɦɢɚɤ. 
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3. ɍɪɚɜɧɢтɟɥɶɧɵɣ тɪɭɛɨɩɪɨɜɨɞ ɩɨ ɝɚɡɨɜɨɣ ɮɚɡɟ ɦɟɠɞɭ ɤɨɧɞɟɧɫɚтɨɪɨɦ ɢ 

ɪɟɫɢɜɟɪɨɦ ɫɨɡɞɚёт тɪɭɞɧɨɫтɢ ɜ ɩɪɨɯɨɠɞɟɧɢɢ ɇɄȽ ɱɟɪɟɡ ɢɯ ɨтɞɟɥɢтɟɥɶ. 

4. Ⱥɜтɨɦɚтɢɱɟɫɤɢɣ ɨтɞɟɥɢтɟɥɶ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɝɚɡɨɜ ɞɨɥɠɟɧ 

ɪɚɫɩɨɥɚɝɚтɶɫɹ ɫтɪɨɝɨ ɜ ɝɨɪɢɡɨɧтɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

5. ɇɟ ɞɨɩɭɫɤɚɟтɫɹ ɞɟɥɚтɶ ɨɞɧɭ ɨɛɳɭɸ ɥɢɧɢɸ ɨтɞɭɜɤɢ ɞɥɹ ɜɫɟɯ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ, тɚɤ ɤɚɤ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ тɚɤɨɣ ɥɢɧɢɢ ɛɭɞɟт ɜɵɪɚɜɧɢɜɚтɶɫɹ, 

ɜ ɪɟɡɭɥɶтɚтɟ ɱɟɝɨ ɛɭɞɟт ɩɪɨɢɫɯɨɞɢтɶ ɡɚɩɢɪɚɧɢɟ ɞɪɭɝɢɯ ɤɨɧɞɟɧɫɚтɨɪɨɜ, 

ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɪɨɫтɨɦ ɞɚɜɥɟɧɢɹ. 

6. ȼɪɟɦɹ ɨтɞɭɜɨɤ ɱɟɪɟɡ ɤɚɠɞɵɣ ɢɡ ɜɟɧтɢɥɟɣ ɦɨɠɟт ɛɵтɶ ɡɚɞɚɧɨ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨ. 

7. Ⱥɜтɨɦɚтɢɱɟɫɤɢɣ ɨтɞɟɥɢтɟɥɶ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɝɚɡɨɜ ɞɨɥɠɟɧ ɛɵтɶ 

ɪɚɫɩɨɥɨɠɟɧ ɤɚɤ ɦɨɠɧɨ ɜɵɲɟ, т. ɟ. ɜɵɲɟ ɱɟɦ ɫɚɦɚɹ ɜɵɫɨɤɚɹ тɨɱɤɚ ɨтɛɨɪɚ 

ɨтɞɭɜɨɤ, ɢ ɫɨɟɞɢɧёɧ ɠɢɞɤɨɫтɧɨɣ ɥɢɧɢɟɣ ɫ ɪɟɫɢɜɟɪɨɦ ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ ɢ 

ɜɵɪɚɜɧɢɜɚɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɨтɞɟɥɶɧɵɯ ɤɨɧɞɟɧɫɚтɨɪɚɯ. 

8. ȼɟɧтɢɥɢ ɫ ɫɟɪɜɨɩɪɢɜɨɞɨɦ ɞɨɥɠɧɵ ɛɵтɶ ɭɫтɚɧɨɜɥɟɧɵ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ 

ɦɟɫтɚɦ ɨтɛɨɪɚ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ, ɱтɨɛɵ ɢɡɛɟɠɚтɶ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɜ 

тɪɭɛɨɩɪɨɜɨɞɟ. 

9. Ⱥɜтɨɦɚтɢɱɟɫɤɢɣ ɨтɞɟɥɢтɟɥɶ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɞɨɥɠɟɧ ɛɵтɶ 

ɜɤɥɸɱёɧ ɜ ɪɚɛɨтɭ ɯɨтɹ ɛɵ ɨɞɢɧ ɪɚɡ ɜ ɞɟɧɶ. 

10. ɉɪɨɞɨɥɠɢтɟɥɶɧɨɫтɶ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ 

ɝɚɡɨɜ ɞɨɥɠɧɚ ɫɨɫтɚɜɥɹтɶ ɧɟ ɦɟɧɟɟ 45 ɦɢɧ ɨɞɢɧ ɪɚɡ ɜ ɫɭтɤɢ. ɉɨɫɥɟ ɷтɨɝɨ ɜɪɟɦɟɧɢ 

ɚɜтɨɦɚтɢɤɚ ɩɪɨɜɟɪɹɟт ɧɟɨɛɯɨɞɢɦɨɫтɶ ɞɚɥɶɧɟɣɲɟɣ ɨтɞɭɜɤɢ ɢɥɢ ɠɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫтɶ ɡɚɤɪɵтɢɹ ɜɟɧтɢɥɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɚɜтɨɦɚтɢɱɟɫɤɢɯ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɟɣ ɛɟɡ 

ɚɧɚɥɢɡɚ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɚɦɦɢɚɤɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ 

ɩɪɢɡɧɚɤɨɜ, ɩɨɞтɜɟɪɠɞɚɸɳɢɯ ɧɚɥɢɱɢɟ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɤɨɧɰɟɧтɪɚɰɢɸ ɇɄȽ ɜ 

ɫɢɫтɟɦɟ Ⱥɏɍ, ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ. 
 

 ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ  1.5.

ȼ ɪɟɡɭɥɶтɚтɟ ɚɧɚɥɢɡɚ ɷɤɫɩɥɭɚтɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ ɯɚɪɚɤтɟɪɢɫтɢɤ Ⱥɏɍ 

ɭɫтɚɧɨɜɥɟɧɨ, ɱтɨ ɜ ɧɟɣ ɢɦɟɸтɫɹ ɫɭɳɟɫтɜɟɧɧɵɟ ɪɟɡɟɪɜɵ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɟё 
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ɷɮɮɟɤтɢɜɧɨɫтɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɫтɚɛɢɥɶɧɨɫтɢ ɩɨɤɚɡɚтɟɥɟɣ. Ⱦɥɹ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɩɨɤɚɡɚтɟɥɟɣ Ⱥɏɍ ɧɟɨɛɯɨɞɢɦɨ: 

1. ɋɧɢɡɢтɶ ɩɨтɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɤɨɦɩɪɟɫɫɨɪɨɦ Ⱥɏɍ. ȼ ɫɜɹɡɢ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɞɥɹ ɟɝɨ ɩɪɢɜɨɞɚ ȽɌȾ, ɷтɨ ɩɪɢɜɟɞёт ɤ ɭɦɟɧɶɲɟɧɢɸ ɪɚɫɯɨɞɚ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ȼɨɥɟɟ ɷɤɨɧɨɦɢɱɧɭɸ ɪɚɛɨтɭ ɤɨɦɩɪɟɫɫɨɪɚ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢтɶ 

ɡɚ ɫɱёт ɞɨɫтɢɠɟɧɢɹ ɫтɚɛɢɥɶɧɨɫтɢ ɩɨɤɚɡɚтɟɥɟɣ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ, 

ɩɪɟɞɨтɜɪɚɳɟɧɢɟɦ ɪɨɫтɚ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟтɚɧɢɹ ɩɭтёɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɷɮɮɟɤтɢɜɧɨɝɨ ɚɥɝɨɪɢтɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɧтɢɥɹтɨɪɚɦɢ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ. ɗтɨ ɩɨɡɜɨɥɢт тɚɤɠɟ ɫɧɢɡɢтɶ ɡɚтɪɚтɵ ɷɧɟɪɝɢɢ ɧɚ ɩɪɢɜɨɞ 

ɜɟɧтɢɥɹтɨɪɨɜ. 

2. ɍɦɟɧɶɲɢтɶ ɚɦɩɥɢтɭɞɭ ɢ ɱɚɫтɨтɭ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɡɚ 

ɫɱёт ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɨɤ 

ɇɄȽ ɧɚ ɮɚɤɟɥ. 

3. ɋɨɡɞɚтɶ ɷɮɮɟɤтɢɜɧɭɸ ɞɜɭɯɫтɭɩɟɧɱɚтɭɸ ɫɢɫтɟɦɭ ɜɵɩɭɫɤɚ ɇɄȽ ɢɡ Ⱥɏɍ 

ɧɚ ɛɚɡɟ ɧɨɜɨɝɨ ɤɨɦɩɚɤтɧɨɝɨ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɹ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ тɢɩɚ, 

ɩɪɚɤтɢɱɟɫɤɢ ɢɫɤɥɸɱɚɸɳɟɝɨ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫ ɢɧɟɪтɚɦɢ. 
 

 ȼɵɜɨɞɵ ɤ ɪɚɡɞɟɥɭ  1.6.

1. ɇɚ ɩɨɤɚɡɚтɟɥɢ ɪɚɛɨтɵ Ⱥɏɍ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɟ ɟё ɷɮɮɟɤтɢɜɧɨɫтɶ, 

ɨɤɚɡɵɜɚɸт ɜɥɢɹɧɢɟ ɦɧɨɝɢɟ ɜɧɟɲɧɢɟ ɢ ɜɧɭтɪɟɧɧɢɟ ɮɚɤтɨɪɵ. Ʉ ɧɢɦ ɦɨɠɧɨ 

ɨтɧɟɫтɢ ɢɡɦɟɧɟɧɢɟ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɚɤɨɩɥɟɧɢɟ ɜ ɫɢɫтɟɦɟ 

ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ, ɤɨɧɫтɪɭɤтɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫтɢ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɚɥɝɨɪɢтɦɵ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɨɯɥɚɠɞɟɧɢɹ ɢ ɫɢɫтɟɦɵ 

ɭɞɚɥɟɧɢɹ ɇɄȽ. 

2. ɉɪɨɟɤтɨɦ ɰɟɯɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɧɟ ɩɪɟɞɭɫɦɨтɪɟɧ ɤɚɤɨɣ-ɥɢɛɨ ɦɟтɨɞ 

ɤɨɧтɪɨɥɹ ɧɚɥɢɱɢɹ ɇɄȽ, ɩɪɢɫɭтɫтɜɭɸɳɢɯ ɜ ɫɢɫтɟɦɟ. Ʉɨɫɜɟɧɧɵɦ ɩɪɢɡɧɚɤɨɦ 

ɧɚɥɢɱɢɹ ɇɄȽ ɜ ɫɢɫтɟɦɟ ɫɥɭɠɢɥ ɹɜɧɵɣ ɢɡɛɵтɨɤ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɛɨтɟ 

ɜɟɧтɢɥɹтɨɪɨɜ ɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚтɨɪɨɜ, ɚ тɚɤɠɟ ɩɨɜɵɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɚɯ ɩɪɢ ɪɟɠɢɦɚɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ɤɨɝɞɚ ɧɚ ɤɨɧɞɟɧɫɚтɨɪɚɯ 

ɡɚɞɟɣɫтɜɨɜɚɧɵ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ Ⱥɏɍ ɞɨɥɝɨɟ ɜɪɟɦɹ ɦɨɠɟт 
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ɪɚɛɨтɚтɶ ɫ ɩɟɪɟɪɚɫɯɨɞɨɦ ɷɧɟɪɝɢɢ ɧɚ ɫɠɚтɢɟ ɚɦɦɢɚɤɚ ɞɨ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ. 

3. ɋɭɳɟɫтɜɭɸɳɢɣ «ɲɚɯɦɚтɧɵɣ» ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ 

ɜɨɡɞɭɲɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ ɨɛɥɚɞɚɟт ɧɟɞɨɫтɚтɤɚɦɢ, ɤɨтɨɪɵɟ ɩɪɢɜɨɞɹт ɤ 

ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɨɩɨɥɧɢтɟɥɶɧɵɯ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚтɟɥɶɧɵɯ 

ɹɜɥɟɧɢɣ, ɭɫɢɥɢɜɚɸɳɢɯ ɫɭɳɟɫтɜɭɸɳɢɟ ɤɨɥɟɛɚɧɢɹ ɩɚɪɚɦɟтɪɨɜ 

тɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɧɭтɪɢ ɪɚɛɨтɚɸɳɢɯ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ. ȼ 

ɪɟɡɭɥɶтɚтɟ ɧɚɛɥɸɞɚɟтɫɹ ɞɟɫтɚɛɢɥɢɡɚɰɢɹ ɪɚɛɨтɵ Ⱥɏɍ ɢ ɩɟɪɟɪɚɫɯɨɞ 

ɷɥɟɤтɪɨɷɧɟɪɝɢɢ ɧɚ ɩɪɢɜɨɞ ɜɨɡɞɭɲɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɫɭтɨɱɧɵɯ 

ɢɡɦɟɧɟɧɢɹɯ тɟɦɩɟɪɚтɭɪɵ ɚтɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. 

4. ɗɮɮɟɤтɢɜɧɨɫтɶ ɨɱɢɫтɤɢ ɇɄȽ ɨт ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɦɟтɨɞɨɦ 

ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɨɣ ɩɚɪɰɢɚɥɶɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ ɫɨɫтɚɜɥɹɟт 

90 %, ɚ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɞɨɫтɢɝɚɸт 6…14 %. Ɉɞɧɚɤɨ ɢɡ-ɡɚ ɩɟɪɢɨɞɢɱɧɨɫтɢ ɢ 

ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɫтɢ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɧɚ ɮɚɤɟɥ ɞɚɧɧɵɣ ɦɟтɨɞ 

ɨɱɢɫтɤɢ ɧɟ ɢɫɩɨɥɶɡɭɟтɫɹ.  

5. ɇɟɞɨɫтɚтɤɨɦ ɫɭɳɟɫтɜɭɸɳɟɝɨ ɚɥɝɨɪɢтɦɚ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ ɇɄȽ 

ɧɚ ɮɚɤɟɥ ɹɜɥɹɟтɫɹ тɨ, ɱтɨ ɨɧ ɧɟ ɫɜɹɡɚɧ ɫ ɩɨɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɟ, ɚ ɨтɤɪɵɜɚɟтɫɹ ɜɫɟɝɨ ɥɢɲɶ ɞɜɚ ɪɚɡɚ ɜ ɫɭтɤɢ ɜ ɨɩɪɟɞɟɥёɧɧɨɟ 

ɜɪɟɦɹ ɩɪɢɧɭɞɢтɟɥɶɧɨ. ɉɪɢ ɷтɨɦ ɜɦɟɫтɨ ɇɄȽ ɧɚ ɮɚɤɟɥ ɩɨɞɚɸтɫɹ ɩɚɪɵ 

ɱɢɫтɨɝɨ ɚɦɦɢɚɤɚ, ɱтɨ ɩɪɢɜɨɞɢт ɤ ɫɭɳɟɫтɜɟɧɧɵɦ ɢɯ ɩɨтɟɪɹɦ. 

6. ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɚɜтɨɦɚтɢɱɟɫɤɢɯ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɟɣ ɛɟɡ 

ɚɧɚɥɢɡɚ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɚɦɦɢɚɤɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɨɫɧɨɜɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɩɨɞтɜɟɪɠɞɚɸɳɢɯ ɧɚɥɢɱɢɟ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɤɨɧɰɟɧтɪɚɰɢɸ ɇɄȽ ɜ ɫɢɫтɟɦɟ Ⱥɏɍ, ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ.  

7. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɚɤтɭɚɥɶɧɵɦ ɹɜɥɹɟтɫɹ ɪɚɡɪɚɛɨтɤɚ ɧɨɜɵɯ ɚɥɝɨɪɢтɦɨɜ 

ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɨтɤɪɵтɢɹ 

ɤɥɚɩɚɧɨɜ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ, ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɜ 

ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ, ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɷɤɨɧɨɦɢɢ ɷɥɟɤтɪɨɷɧɟɪɝɢɢ ɢ ɫɧɢɠɟɧɢɹ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ. 
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2. ɂɋɋɅȿȾɈȼȺɇɂȿ ɂ ȺɇȺɅɂɁ ɊȿɀɂɆɈȼ ɊȺȻɈɌɕ ȼɈɁȾɍɒɇɈȽɈ 

ɄɈɇȾȿɇɋȺɌɈɊȺ Ⱥɏɍ ȼ ɇȿɊȺɋɑЁɌɇɕɏ ɍɋɅɈȼɂəɏ 

 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɩɢɫɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 2.1.

Ⱥɏɍ ɩɪɢ ɪɚɛɨɬ ɟё ɜ ɧɟɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɹɯ 

Ɋɚɛɨтɚ ɥɸɛɨɣ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ (Ⱥɏɍ), ɪɚɛɨтɚɸɳɟɣ 

ɩɨ ɨɩɪɟɞɟɥёɧɧɨɦɭ тɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɰɢɤɥɭ, ɡɚɜɢɫɢт ɨт ɦɧɨɝɢɯ ɜɧɟɲɧɢɯ 

ɮɚɤтɨɪɨɜ, ɤɨтɨɪɵɟ ɨɤɚɡɵɜɚɸт ɜɥɢɹɧɢɟ ɧɚ ɟё ɷɮɮɟɤтɢɜɧɨɫтɶ. ɉɪɨɟɤтɢɪɨɜɚɧɢɟ 

ɚɩɩɚɪɚтɨɜ, ɦɚɲɢɧ ɢ ɫɚɦɨɣ ɭɫтɚɧɨɜɤɢ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɩɪɢ ɡɚɞɚɧɧɵɯ 

ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟтɪɚɯ. Ɍɚɤɢɟ ɩɚɪɚɦɟтɪɵ ɧɚɡɵɜɚɸтɫɹ ɪɚɫɱётɧɵɦɢ, ɚ ɪɟɠɢɦ 

ɪɚɛɨтɵ ɩɚɫɩɨɪтɧɵɣ. ȼ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɩɚɫɩɨɪтɧɵɣ ɪɟɠɢɦ ɪɚɛɨтɵ 

ɭɫтɚɧɨɜɤɢ ɧɚɛɥɸɞɚɟтɫɹ ɤɪɚɣɧɟ ɪɟɞɤɨ. ȼ ɨɫɧɨɜɧɨɦ ɯɨɥɨɞɢɥɶɧɚɹ ɭɫтɚɧɨɜɤɚ 

ɪɚɛɨтɚɟт ɩɨɫтɨɹɧɧɨ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɷтɨɦ ɜɚɠɧɵɦ ɹɜɥɹɟтɫɹ 

ɨɰɟɧɤɚ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɯɚɪɚɤтɟɪɢɫтɢɤ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ 

ɭɫтɚɧɨɜɤɢ, ɪɚɛɨтɚɸɳɟɣ ɜ ɷтɢɯ ɭɫɥɨɜɢɹɯ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɜɧɭтɪɢ 

ɫɢɫтɟɦɵ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɝɚɡɨɜ Д3, 21-22]. 

ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟтɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɪɚɡɪɚɛɨтɤɚ 

ɦɟтɨɞɢɤɢ ɪɚɫɱётɚ ɢ ɨɰɟɧɤɢ ɯɚɪɚɤтɟɪɧɵɯ ɩɚɪɚɦɟтɪɨɜ ɪɚɛɨтɵ Ⱥɏɍ ɜ 

ɧɟɪɚɫɱётɧɵɯ ɪɟɠɢɦɚɯ, ɜɨ-ɜтɨɪɵɯ, ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɧɟɤɨɧɞɟɧɫɢɪɭɟɦɵɯ ɝɚɡɨɜ 

ɧɚ ɪɚɛɨɱɢɟ ɩɚɪɚɦɟтɪɵ ɭɫтɚɧɨɜɤɢ. 

Ⱦɥɹ ɷтɨɝɨ, ɜɨ-ɩɟɪɜɵɯ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢтɶ ɩɨɜɟɪɯɧɨɫтɶ 

тɟɩɥɨɨɛɦɟɧɚ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɡɚɞɚɧɧɵɯ ɪɚɫɱётɧɵɯ (ɩɚɫɩɨɪтɧɵɯ) 

ɩɚɪɚɦɟтɪɚɯ ɪɚɛɨтɵ, ɜɨ-ɜтɨɪɵɯ, ɩɪɢ ɢɡɦɟɧɟɧɢɹɯ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ ɨт –20 ɞɨ +40 °ɋ ɧɚɣтɢ ɧɟɪɚɫɱётɧɵɟ ɩɚɪɚɦɟтɪɵ ɪɚɛɨтɵ Ⱥɏɍ ɢ 

ɫɨɩɨɫтɚɜɢтɶ ɢɯ ɫ ɞɟɣɫтɜɢтɟɥɶɧɵɦɢ ɞɚɧɧɵɦɢ. 

Ɋɚɡɪɚɛɨтɤɚ ɦɚтɟɦɚтɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɩɢɫɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟтɪɨɜ 

Ⱥɏɍ ɩɪɢ ɪɚɛɨт ɟё ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɨɫɧɨɜɵɜɚɟтɫɹ ɧɚ ɢɡɜɟɫтɧɨɣ 

ɦɟтɨɞɢɤɟ ɪɚɫɱётɚ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɭɪɚɜɧɟɧɢɹɯ 

тɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ [9-12, 78, 81-85] ɫ ɭɱётɨɦ ɨɝɪɚɧɢɱɟɧɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 

ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫтɹɦɢ ɚɩɩɚɪɚтɚ. ȼ ɤɚɱɟɫтɜɟ ɨɝɪɚɧɢɱɟɧɢɣ 

ɪɚɫɫɦɚтɪɢɜɚɸтɫɹ ɫɭɳɟɫтɜɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ ɢ ɩɨтɪɟɛɥɹɟɦɚɹ 
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ɦɨɳɧɨɫтɶ ɨɞɧɢɦ ɜɟɧтɢɥɹтɨɪɨɦ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ⱦɪɭɝɢɟ ɩɚɪɚɦɟтɪɵ, 

ɜɯɨɞɹɳɢɟ ɜ ɭɪɚɜɧɟɧɢɟ тɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ, ɩɨɫтɨɹɧɧɨ ɢɡɦɟɧɹɸтɫɹ, ɱтɨ 

ɩɪɢɜɨɞɢт ɤ ɪɚɛɨтɟ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 

ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ Ⱥɏɍ. 

Ʉɨɧɞɟɧɫɚтɨɪ ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɜ ɫɨɫтɚɜɟ Ⱥɏɍ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɨтɜɨɞɚ тɟɩɥɨтɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ɉɧ 

ɩɪɟɞɫтɚɜɥɹɟт ɫɨɛɨɣ ɚɝɪɟɝɚт, ɫɨɫтɨɹɳɢɣ ɢɡ тɟɩɥɨɩɟɪɟɞɚɸɳɟɝɨ ɩɭɱɤɚ тɪɭɛ ɢ 

ɜɟɧтɢɥɹтɨɪɨɜ ɫ ɚɜтɨɧɨɦɧɵɦ ɩɪɢɜɨɞɨɦ. 

Ɉтɜɨɞ тɟɩɥɨтɵ ɨт ɤɨɧɞɟɧɫɚтɨɪɚ ɜɟɞётɫɹ ɜ тɪёɯ ɟɝɨ ɫɭɳɟɫтɜɟɧɧɨ 

ɨтɥɢɱɚɸɳɢɯɫɹ ɡɨɧɚɯ. ȼ ɩɟɪɜɨɣ ɡɨɧɟ (I) ɩɟɪɟɝɪɟтɵɣ ɩɚɪ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɨɯɥɚɠɞɚɟтɫɹ ɞɨ тɟɦɩɟɪɚтɭɪɵ ɧɚɫɵɳɟɧɢɹ; ɜɨ ɜтɨɪɨɣ (II) — ɩɪɨɢɫɯɨɞɢт 

ɫɨɛɫтɜɟɧɧɨ ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɢ ɨɛɪɚɡɭɟтɫɹ ɠɢɞɤɢɣ ɚɦɦɢɚɤ; ɜ тɪɟтɶɟɣ 

(III) — ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɩɟɪɟɨɯɥɚɠɞɚɟтɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɪɚɞɭɫɨɜ ɧɢɠɟ 

тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ (ɪɢɫ. 2.1). Ʉɚɠɞɨɣ ɡɨɧɟ ɞɨɥɠɧɚ ɫɨɨтɜɟтɫтɜɨɜɚтɶ 

ɫɜɨɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ, ɜɟɥɢɱɢɧɚ ɤɨтɨɪɨɣ ɢɡɦɟɧɹɟтɫɹ ɜ ɡɚɜɢɫɢɦɨɫтɢ 

ɨт тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ. Ⱦɥɹ ɫɭɳɟɫтɜɭɸɳɟɝɨ ɜ ɷɤɫɩɥɭɚтɚɰɢɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ ɫтɪɨɝɨ ɨɩɪɟɞɟɥɟɧɚ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɣ ɟɝɨ ɪɚɛɨтɵ. Ɉɧɚ ɧɟ ɦɨɠɟт ɢɡɦɟɧɹтɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт 

ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ ɤɨɧɞɟɧɫɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ тɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɪɚɛɨтɵ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɹɯ тɟɦɩɟɪɚтɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɭɜɟɥɢɱɟɧɢɢ ɢɥɢ ɭɦɟɧɶɲɟɧɢɢ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɛɟɫɩɟɱɢɜɚɟтɫɹ ɢɡɦɟɧɟɧɢɟɦ 

тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ. ɉɪɢ ɷтɨɦ ɢɡɦɟɧɹɸтɫɹ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟтɚɧɢɹ 

(ɪɚɫтɭт ɢɥɢ ɭɦɟɧɶɲɚɸтɫɹ) ɢ ɪɚɫɯɨɞɵ ɚɦɦɢɚɤɚ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ 

тɟɦɩɟɪɚтɭɪɧɨɝɨ ɧɚɩɨɪɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɜ ɷтɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢɛɟɝɚɸт ɤ 

ɜɤɥɸɱɟɧɢɸ тɨɝɨ ɢɥɢ ɢɧɨɝɨ ɤɨɥɢɱɟɫтɜɚ ɜɨɡɞɭɲɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ. 

Ɋɢɫ. 2.1 ɞɚёт ɩɪɟɞɫтɚɜɥɟɧɢɟ ɨɛ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪ ɚɦɦɢɚɤɚ ɢ 

ɜɨɡɞɭɯɚ ɜɞɨɥɶ ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɩɟɪɟɞɚɱɢ ɩɪɢ ɞɚɜɥɟɧɢɢ ɤɨɧɞɟɧɫɚɰɢɢ 

ɚɦɦɢɚɤɚ ɪɚɜɧɨɦ 1,7 Ɇɉɚ. Ɍɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɫɨɨтɜɟтɫтɜɭɟт 43,3 °ɋ. 

Ɍɟɦɩɟɪɚтɭɪɚ ɚтɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɤɨɧɞɟɧɫɚтɨɪ ɩɪɢɧɹтɚ ɪɚɜɧɨɣ 

32 °ɋ, ɚ ɫтɟɩɟɧɶ ɟɝɨ ɧɚɝɪɟɜɚ 8,4 °ɋ. 
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Ɋɢɫ. 2.1. ɂɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɚɦɦɢɚɤɚ (1) ɢ ɜɨɡɞɭɯɚ (2) ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɫ 

ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɩɪɢ ɞɚɜɥɟɧɢɢ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɪɚɜɧɨɦ 1,7 Ɇɉɚ 
 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ ɢ ɞɚɜɥɟɧɢɹ, 

ɩɪɨɢɫɯɨɞɢт ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɨ 

ɡɨɧɚɦ тɟɩɥɨɨɛɦɟɧɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

ɨт 1,2 ɞɨ 2,0 Ɇɉɚ ɞɥɹ ɨтɜɨɞɚ тɟɩɥɨтɵ ɩɟɪɟɝɪɟɜɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚтɶ ɨт 8 

ɞɨ 14 % ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɨɛɦɟɧɚ, ɞɥɹ ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ — ɨт 85 

ɞɨ 91 %, ɚ ɞɥɹ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ — ɞɨ 1 %. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɞɚɜɥɟɧɢɢ ɤɨɧɞɟɧɫɚɰɢɢ 2,0 Ɇɉɚ 14 % ɩɨɜɟɪɯɧɨɫтɢ ɛɭɞɟт 

ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɫɧɹтɢɹ ɩɟɪɟɝɪɟɜɚ, 85 % ɞɥɹ ɤɨɧɞɟɧɫɚɰɢɢ, ɚ 1 % ɞɥɹ 

ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. ɉɪɢ ɞɚɜɥɟɧɢɢ ɤɨɧɞɟɧɫɚɰɢɢ 1,2 Ɇɉɚ 8 % 

ɩɨɜɟɪɯɧɨɫтɢ ɛɭɞɟт ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɫɧɹтɢɹ ɩɟɪɟɝɪɟɜɚ, 91 % ɞɥɹ 

ɤɨɧɞɟɧɫɚɰɢɢ, ɚ 1 % ɞɥɹ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤтɢɜɧɨɣ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢɧɹтɨ ɫɱɢтɚтɶ, 

ɱтɨ ɭɱɚɫтɨɤ тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ, ɨтɜɟɱɚɸɳɢɣ ɡɚ ɤɨɧɞɟɧɫɚɰɢɸ 

ɚɦɦɢɚɤɚ, ɞɨɥɠɟɧ ɫɨɫтɚɜɥɹтɶ ɧɟ ɦɟɧɟɟ 85 % ɜɫɟɣ ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɨɛɦɟɧɚ. 

Ȼɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫтɢ ɜɵɡɵɜɚɟт ɞɨɩɨɥɧɢтɟɥɶɧɨɟ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɢ 

ɫɨɨтɜɟтɫтɜɟɧɧɨ ɩɟɪɟɨɯɥɚɠɞɟɧɢɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ 2…4 °ɋ. 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɨɛɳɢɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɲɧɵɯ 

ɤɨɧɞɟɧɫɚтɨɪɚɯ ɤɪɭɩɧɨтɨɧɧɚɠɧɵɯ Ⱥɏɍ ɷɤɜɢɜɚɥɟɧтɟɧ ɩɨɱтɢ 4 °ɋ. ɍ 

ɪɚɫɫɦɚтɪɢɜɚɟɦɨɣ Ⱥɏɍ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɫɨɫтɚɜɥɹɟт ɨт 0,03 ɞɨ 
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0,09 Ɇɉɚ, т. ɟ. ɜ ɫɪɟɞɧɟɦ 0,07 Ɇɉɚ. ɉɨɷтɨɦɭ ɜɫɟ ɭɱɚɫтɤɢ ɥɨɦɚɧɨɣ ɥɢɧɢɢ 1 (ɪɢɫ. 

2.1), ɯɚɪɚɤтɟɪɢɡɭɸɳɟɣ ɢɡɦɟɧɟɧɢɟ тɟɦɩɟɪɚтɭɪɵ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ, 

ɜɵɩɨɥɧɟɧɵ ɩɨɞ ɧɚɤɥɨɧɨɦ ɫ ɭɱётɨɦ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ тɟɦɩɟɪɚтɭɪɵ. 

ɂɡɜɟɫтɧɨ, ɱтɨ ɜ ɤɚɱɟɫтɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɚɫɱётɚ ɤɨɧɞɟɧɫɚтɨɪɨɜ 

ɨɛɵɱɧɨ ɡɚɞɚɸт тɟɦɩɟɪɚтɭɪɭ ɤɨɧɞɟɧɫɚɰɢɢ ɯɥɚɞɚɝɟɧтɚ, ɧɚɱɚɥɶɧɭɸ тɟɦɩɟɪɚтɭɪɭ 

ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ ɢ ɯɨɥɨɞɨɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɭɫтɚɧɨɜɤɢ ɢɥɢ ɟё 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɩɪɢ ɪɚɛɨтɟ ɜ ɪɟɠɢɦɟ ɨɠɢɠɟɧɢɹ. ɗтɨ ɩɨɡɜɨɥɹɟт ɨɩɪɟɞɟɥɢтɶ 

тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɤɨɧɞɟɧɫɚтɨɪɚ. ɉɪɢ ɪɚɫɱётɟ ɤɨɧɞɟɧɫɚтɨɪɚ ɧɟɨɛɯɨɞɢɦɨ 

ɡɚɞɚɜɚтɶɫɹ тɚɤɠɟ ɫɤɨɪɨɫтɶɸ ɢ ɫтɟɩɟɧɶɸ ɧɚɝɪɟɜɚ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ, 

ɝɟɨɦɟтɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ ɷɥɟɦɟɧтɨɜ тɟɩɥɨɩɟɪɟɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫтɢ ɢ ɞɪ. 

Ɍɟɩɥɨɩɟɪɟɞɚɸɳɚɹ ɩɨɜɟɪɯɧɨɫтɶ ɤɪɭɩɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɫ ɜɨɡɞɭɲɧɵɦ 

ɨɯɥɚɠɞɟɧɢɟɦ ɜ ɨɫɧɨɜɧɨɦ ɪɚɫɩɨɥɚɝɚɟтɫɹ ɝɨɪɢɡɨɧтɚɥɶɧɨ. Ⱦɥɹ ɢɧтɟɧɫɢɮɢɤɚɰɢɢ 

ɩɪɨɰɟɫɫɚ тɟɩɥɨɨɛɦɟɧɚ ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫтɶ тɪɭɛ ɨɪɟɛɪɹɟтɫɹ. ȼ ɤɚɱɟɫтɜɟ 

ɦɚтɟɪɢɚɥɚ ɨɪɟɛɪɟɧɢɹ ɩɪɢɦɟɧɹɸт ɚɥɸɦɢɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɨɛɳɚɹ тɨɥɳɢɧɚ 

тɪɭɛɤɢ ɫɨɫтɨɢт ɢɡ ɞɜɭɯ ɫɨɫтɚɜɥɹɸɳɢɯ: тɨɥɳɢɧɵ ɜɧɭтɪɟɧɧɟɣ ɫтɚɥɶɧɨɣ тɪɭɛɵ 

ɢ тɨɥɳɢɧɵ ɧɚɪɭɠɧɨɣ ɚɥɸɦɢɧɢɟɜɨɣ тɪɭɛɵ, ɨɪɟɛɪёɧɧɨɣ ɤɪɭɝɥɵɦɢ 

ɩɥɚɫтɢɧɱɚтɵɦɢ ɪёɛɪɚɦɢ (ɪɢɫ. 2.2). 

 
Ɋɢɫ. 2.2. Ʉɨɧɫтɪɭɤтɢɜɧɵɟ ɪɚɡɦɟɪɵ ɨɪɟɛɪёɧɧɨɣ тɪɭɛɵ 

 

Ɉɫɧɨɜɧɵɟ тɟɩɥɨɜɵɟ ɢ ɤɨɧɫтɪɭɤтɢɜɧɵɟ ɯɚɪɚɤтɟɪɢɫтɢɤɢ ɨɞɧɨɣ ɫɟɤɰɢɢ 

ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ, ɪɚɡɪɚɛɨтɚɧɧɨɣ ɞɥɹ ɷɤɫɩɥɭɚтɚɰɢɢ ɜ 

ɪɚɫɱётɧɨɦ ɪɟɠɢɦɟ, ɩɪɟɞɫтɚɜɥɟɧɵ ɜ тɚɛɥ. 2.1.  

ɍɤɚɡɚɧɧɵɟ ɜ тɚɛɥ. 2.1 ɩɚɪɚɦɟтɪɵ ɞɚɸт ɩɨɥɧɨɟ ɩɪɟɞɫтɚɜɥɟɧɢɟ ɨ 

ɫɭɳɟɫтɜɭɸɳɟɦ ɜɨɡɞɭɲɧɨɦ ɤɨɧɞɟɧɫɚтɨɪɟ ɚɦɦɢɚɤɚ. Ɉɧɢ ɩɪɢɧɹтɵ ɡɚ ɢɫɯɨɞɧɵɟ 
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ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤтɟɪɢɫтɢɤ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɪɚɛɨтɟ ɟɝɨ ɜ 

ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɍɚɛɥɢɰɚ 2.1.  
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤтɟɪɢɫтɢɤɢ ɨɞɧɨɣ ɫɟɤɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 
Ɍɟɩɥɨɜɨɣ ɩɨтɨɤ Qɤ, Ɇȼт 8,556 
Ɋɚɛɨɱɟɟ ɜɟɳɟɫтɜɨ NH3 
Ɋɚɫɯɨɞ ɚɦɦɢɚɤɚ Ga, т/ɱ 22,588 
Ⱦɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ Pɤ, Ɇɉɚ 1,7 
ɋɨɩɪɨтɢɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚтɨɪɚ Ɋɤ, Ɇɉɚ 0,07 
Ɍɟɦɩɟɪɚтɭɪɚ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ tɧ, 

ɨɋ 142 
Ɍɟɦɩɟɪɚтɭɪɚ ɚɦɦɢɚɤɚ ɧɚ ɜɵɯɨɞɟ tɤ, 

ɨɋ 43,5 
Ɍɟɦɩɟɪɚтɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ tɨɯɥ1, 

ɨɋ 32,2 
Ɍɟɦɩɟɪɚтɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ tɨɯɥ2, 

ɨɋ 40,6 
ɇɚɝɪɟɜ ɜɨɡɞɭɯɚ tɨɯɥ, 

ɨɋ 8,4 
ȼɧɭтɪɟɧɧɢɣ ɞɢɚɦɟтɪ тɪɭɛɵ dɜɧ, ɦɦ 25,4 
Ɍɨɥɳɢɧɚ ɫтɟɧɤɢ ɫтɚɥɶɧɨɣ тɪɭɛɵ тɪ, ɦɦ 2 
Ɍɨɥɳɢɧɚ ɫтɟɧɤɢ ɚɥɸɦɢɧɢɟɜɨɣ тɪɭɛɵ ɚɥ, ɦɦ 1,5 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟтɪ тɪɭɛɵ dɧ, ɦɦ 32,4 
Ɍɨɥɳɢɧɚ ɪɟɛɪɚ u, ɦɦ 0,7 
ɒɚɝ ɪɟɛɪɚ sɪ, ɦɦ 2,2 
ȼɵɫɨтɚ ɪɟɛɪɚ h, ɦɦ 12,38 
Ⱦɢɚɦɟтɪ ɨɪɟɛɪɟɧɢɹ dɨɪ, ɦɦ 57,15 
Ⱦɥɢɧɚ тɪɭɛɵ Lтɪ, ɦ 12,19 
Ʉɨɥɢɱɟɫтɜɨ тɪɭɛ nтɪ, ɲт 154 
Ɏɪɨɧтɚɥɶɧɵɣ ɲɚɝ тɪɭɛ sɮɪ, ɦɦ 58 
ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ тɪɭɛ sɩɪ, ɦɦ 46 
ɋɤɨɪɨɫтɶ ɜɨɡɞɭɯɚ w, ɦ/ɫ 10 
ɉɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɜɟɧтɢɥɹтɨɪɚ, тɵɫ.ɧɦ3/ɱ 300,72 
Ɇɨɳɧɨɫтɶ ɜɟɧтɢɥɹтɨɪɚ Wɜɧ, ɤȼт 22,1 
Ʉɨɥɢɱɟɫтɜɨ ɜɟɧтɢɥɹтɨɪɨɜ nɜɟɧ, ɲт. 10 
ȼɧɭтɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ Fɜɧ, ɦ2 1499 
ɇɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ Fɧ, ɦ2 32085 

 

ɉɪɟɠɞɟ, ɱɟɦ ɩɟɪɟɣтɢ ɤ ɨɰɟɧɤɟ ɯɚɪɚɤтɟɪɢɫтɢɤ ɪɚɛɨтɵ ɜɫɟɣ ɯɨɥɨɞɢɥɶɧɨɣ 

ɭɫтɚɧɨɜɤɢ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɤɚɠɟɦ, ɤɚɤ ɛɵɥɚ ɪɚɫɫɱɢтɚɧɚ 

ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɭɫɥɨɜɢɹɯ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɯ 

ɪɚɫɱётɧɵɣ ɪɟɠɢɦ ɪɚɛɨтɵ. 
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ɉɪɢ тɟɩɥɨɜɨɦ ɢ ɤɨɧɫтɪɭɤтɢɜɧɨɦ ɪɚɫɱётɟ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɛɨтɵ Д73-80Ж. ȼ ɫɨɨтɜɟтɫтɜɢɢ ɫ ɧɢɦɢ тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢтɶ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

 ɤ ɚ ( )ɜх ɜыхQ G i i  (2.1) 

 ɤ θmQ kF  (2.2) 

 
ɤ ɜ 2 1( )ɪ ɨхɥ ɨхɥQ G ɫ t t

 (2.3) 

ɂɡ ɜɵɪɚɠɟɧɢɹ (2.1) ɩɪɢ ɢɡɜɟɫтɧɨɦ ɪɚɫɯɨɞɟ ɚɦɦɢɚɤɚ, ɤɨтɨɪɵɣ ɪɚɜɟɧ ɦɚɫɫɨɜɨɦɭ 

ɪɚɫɯɨɞɭ тɪɟтɶɟɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢтɶ тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ 

ɤɨɧɞɟɧɫɚтɨɪɚ Qɤ. ɉɪɢ ɷтɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢтɵɜɚтɶ, ɱтɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɟɱɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɧɚɝɧɟтɚɧɢɹ ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɟɝɨ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ 

ɫɧɢɠɚɟтɫɹ, ɫɨɨтɜɟтɫɜɟɧɧɨ, ɢɡɦɟɧɹɟтɫɹ тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ. 

ɂɡ (2.2) ɦɨɠɟт ɛɵтɶ ɨɩɪɟɞɟɥɟɧɚ ɪɚɫɱётɧɚɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɩɟɪɟɞɚɱɢ ɤɚɤ 

 ɪɚɫɱ ɤ ɪɚɫɱ(θ )mF Q k  (2.4) 

ȼ ɤɚɱɟɫтɜɟ ɩɨɜɟɪɯɧɨɫтɢ ɞɥɹ ɪɚɫɱётɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚтɶ ɧɚɪɭɠɧɭɸ ɨɪɟɛɪёɧɧɭɸ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɩɟɪɟɞɚɱɢ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ kɪɚɫɱ ɩɪɟɞɜɚɪɢтɟɥɶɧɨ ɞɨɥɠɧɵ ɛɵтɶ ɧɚɣɞɟɧɵ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧтɨɜ тɟɩɥɨɨтɞɚɱɢ ɫɨ ɫтɨɪɨɧɵ ɚɦɦɢɚɤɚ αɚɦ ɢ ɜɨɡɞɭɯɚ αɜ. 

Ʉɨɷɮɮɢɰɢɟɧт тɟɩɥɨɨтɞɚɱɢ ɫɨ ɫтɨɪɨɧɵ ɜɨɡɞɭɯɚ αɜ ɪɚɫɫɱɢтɵɜɚɟтɫɹ ɩɨ 

ɡɚɜɢɫɢɦɨɫтɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɞɥɹ ɩɨɩɟɪɟɱɧɨɝɨ ɨɛтɟɤɚɧɢɹ ɩɭɱɤɨɜ 

ɝɨɪɢɡɨɧтɚɥɶɧɵɯ ɨɪɟɛɪёɧɧɵɯ тɪɭɛ. ɉɪɢɧɢɦɚɥɨɫɶ ɜɨ ɜɧɢɦɚɧɢɟ тɚɤɠɟ тɨ, ɱтɨ ɜ 

ɮɨɪɦɭɥɵ (2.2) ɢ (2.4) ɜ ɧɟɹɜɧɨɦ ɜɢɞɟ ɜɯɨɞɢт ɧɟɢɡɜɟɫтɧɚɹ ɜɟɥɢɱɢɧɚ θɚ, 

ɩɪɟɞɫтɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ ɤɨɧɞɟɧɫɚɰɢɢ tɤ ɢ ɫтɟɧɤɢ tɫт. 

ɉɨɫɤɨɥɶɤɭ ɷтɨт ɩɚɪɚɦɟтɪ ɜɯɨɞɢт ɜ ɤɪɢтɟɪɢɚɥɶɧɭɸ ɡɚɜɢɫɢɦɨɫтɶ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ αɚɦ, тɨ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɩɪɢɦɟɧɹɸт ɞɜɚ ɦɟтɨɞɚ 

ɪɚɫɱётɚ: ɩɨɫɥɟɞɨɜɚтɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɢɥɢ ɝɪɚɮɨɚɧɚɥɢтɢɱɟɫɤɢɣ Д6-7, 33]. 

ɇɟɡɚɜɢɫɢɦɨ ɨт ɩɪɢɦɟɧɹɟɦɨɝɨ ɦɟтɨɞɚ ɪɟɡɭɥɶтɚтɨɦ ɹɜɥɹɟтɫɹ ɧɚɯɨɠɞɟɧɢɟ 

тɚɤɨɝɨ ɡɧɚɱɟɧɢɹ θɚ, ɩɪɢ ɤɨтɨɪɨɦ ɥɢɧɟɣɧɵɟ ɩɥɨтɧɨɫтɢ тɟɩɥɨɜɵɯ ɩɨтɨɤɨɜ ɫɨ 

ɫтɨɪɨɧɵ ɚɦɦɢɚɤɚ qɚɦ=ƒ(θɚ) ɢ ɜɨɡɞɭɯɚ qɜ= (θɚ) ɪɚɜɧɵ ɦɟɠɞɭ ɫɨɛɨɣ (ɪɢɫ. 2.3). 
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ȼɵɪɚɠɟɧɢɟ (2.3) ɩɪɢ ɢɡɜɟɫтɧɨɣ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɟ Qɤ ɢ ɫтɟɩɟɧɢ ɧɚɝɪɟɜɚ 

ɜɨɡɞɭɯɚ Δtɨɯɥ=tɨɯɥ2–tɨɯɥ1 ɩɨɡɜɨɥɹɟт ɧɚɣтɢ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, 

ɤɨɥɢɱɟɫтɜɨ ɜɤɥɸɱɟɧɧɵɯ ɜ ɪɚɛɨтɭ ɜɨɡɞɭɲɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ ɨɯɥɚɠɞɟɧɢɹ. 

ɂɡ ɪɢɫ. 2.3 ɜɢɞɧɨ, ɱтɨ ɤɨɨɪɞɢɧɚтɵ тɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɹɜɥɹɸтɫɹ 

ɢɫɤɨɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜɟɥɢɱɢɧ θɚ ɢ qɪɚɫɱ. 

 
Ɋɢɫ. 2.3. ɂɡɦɟɧɟɧɢɹ ɪɚɫɱётɧɵɯ ɩɥɨтɧɨɫтɟɣ тɟɩɥɨɜɵɯ ɩɨтɨɤɨɜ qɪɚɫɱ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɫɨ ɫтɨɪɨɧɵ ɜɨɡɞɭɯɚ (1) ɢ ɫɨ ɫтɨɪɨɧɵ ɚɦɦɢɚɤɚ (2) ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт θɚ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɲɚɹ ɫɨɜɦɟɫтɧɨ ɭɪɚɜɧɟɧɢɹ (2.1)-(2.3), ɨɩɪɟɞɟɥɢɦ 

тɟɩɥɨɨɛɦɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫтɶ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɪɚɫɱётɧɵɯ ɩɚɪɚɦɟтɪɚɯ. ɉɪɢ 

ɨɪɢɟɧтɢɪɨɜɨɱɧɵɯ ɪɚɫɱётɚɯ ɤɪɭɩɧɵɯ ɜɨɡɞɭɲɧɵɯ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɦɨɠɧɨ ɫ 

ɭɱётɨɦ ɪɟɤɨɦɟɧɞɚɰɢɣ Д5Ж ɜɵɛɢɪɚтɶ ɧɟɤɨтɨɪɵɟ ɩɚɪɚɦɟтɪɵ ɢɡ ɞɢɚɩɚɡɨɧɨɜ ɢɯ 

ɡɧɚɱɟɧɢɣ: ɫɤɨɪɨɫтɶ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ — 3,5…10 ɦ/ɫ; ɫɪɟɞɧɹɹ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ — 8…15 °ɋ; ɫтɟɩɟɧɶ ɧɚɝɪɟɜɚ 

ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ — 3…4 °ɋ. Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɚ ɨɞɧɨɣ ɫɟɤɰɢɢ 

ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɢ 

ɤɨɧɫтɪɭɤтɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫтɟɣ ɤɨɧɞɟɧɫɚтɨɪɚ (тɚɛɥ. 2.1) ɫɜɟɞɟɧɵ ɜ тɚɛɥ. 2.2. 

ɂɡ тɚɛɥɢɰ 2.1 ɢ 2.2, ɚ тɚɤɠɟ ɪɢɫ. 2.3 ɜɢɞɧɨ, ɱтɨ ɪɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ 

ɜɧɭтɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫтɟɣ тɟɩɥɨɨɛɦɟɧɚ ɫɨɜɩɚɞɚɸт ɫ ɞɚɧɧɵɦɢ, 

ɭɤɚɡɚɧɧɵɦɢ ɜ тɚɛɥ. 2.1. ɗтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ тɨɦ, ɱтɨ ɫɭɳɟɫтɜɭɸɳɭɸ 

ɦɟтɨɞɢɤɭ тɟɩɥɨɜɨɝɨ ɢ ɤɨɧɫтɪɭɤтɢɜɧɨɝɨ ɪɚɫɱётɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹтɶ ɞɥɹ 

ɩɨɫтɚɧɨɜɤɢ ɢ ɪɟɲɟɧɢɹ ɨɛɪɚтɧɨɣ ɡɚɞɚɱɢ, ɰɟɥɶɸ ɤɨтɨɪɨɣ ɹɜɥɹɟтɫɹ ɧɚɯɨɠɞɟɧɢɟ 

тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɪɚɫɯɨɞɚ ɚɦɦɢɚɤɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɨ ɧɟɢɡɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɨɛɦɟɧɚ, ɱтɨ 

ɯɚɪɚɤтɟɪɧɨ ɞɥɹ тɚɤ ɧɚɡɵɜɚɟɦɵɯ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɣ. 
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Ɍɚɛɥɢɰɚ 2.2 
Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 
Ɍɟɩɥɨɜɨɣ ɩɨтɨɤ Qɤ, Ɇȼт  8,556 
Ɋɚɫɯɨɞ ɚɦɦɢɚɤɚ Ga, т/ɱ  22,588 
Ʉɨɷɮɮɢɰɢɟɧт тɟɩɥɨɨтɞɚɱɢ ɫɨ ɫтɨɪɨɧɵ ɜɨɡɞɭɯɚ αɚ, ȼт/(ɦ2Ʉ) 51,17 
ɉɪɢɜɟɞёɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧт тɟɩɥɨɨтɞɚɱɢ ɜɨɡɞɭɯɚ αɩɪ, ȼт/(ɦ2Ʉ) 43,81 
Ʌɢɧɟɣɧɚɹ ɩɥɨтɧɨɫтɶ тɟɩɥɨɜɨɝɨ ɩɨтɨɤɚ ɜɨɡɞɭɯɚ qɜ /(θm–θɚ), ȼт/(ɦ2Ʉ) 42,02 
Ʌɢɧɟɣɧɚɹ ɩɥɨтɧɨɫтɶ тɟɩɥɨɜɨɝɨ ɩɨтɨɤɚ ɚɦɦɢɚɤɚ qɚ/θɚ 

0,75 ȼт/(ɦ2Ʉ) 113 
ɋɪɟɞɧɹɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ θm, °ɋ 10 
ɇɚɝɪɟɜ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ Δtɨɯɥ, °ɋ  3 
Ɋɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɫтɟɧɤɢ θɚ, °ɋ 3,14 
Ʌɢɧɟɣɧɚɹ ɩɥɨтɧɨɫтɶ тɟɩɥɨɜɨɝɨ ɩɨтɨɤɚ qɪɚɫɱ=qɜ=qɚ, ȼт/(ɦ2Ʉ)  267 
ȼɧɭтɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ Fɜɧ, ɦ2  1497 
ɇɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ Fɧ, ɦ2  32066 

 

Ⱦɥɹ ɪɚɫɱётɚ ɯɚɪɚɤтɟɪɢɫтɢɤ Ⱥɏɍ ɩɪɢ ɪɚɛɨтɟ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚтɶ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟтɪɚɦɢ: 

— тɟɦɩɟɪɚтɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ tɨ.ɫ, ɤɨтɨɪɚɹ ɪɚɜɧɚ ɧɚɱɚɥɶɧɨɣ 

тɟɦɩɟɪɚтɭɪɟ ɨɯɥɚɠɞɚɸɳɟɝɨ ɤɨɧɞɟɧɫɚтɨɪ ɜɨɡɞɭɯɚ tɨɯɥ1; 

— ɫɪɟɞɧɟɣ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɪɚɡɧɨɫтɶɸ тɟɦɩɟɪɚтɭɪ θm; 

— ɫтɟɩɟɧɶɸ ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ Δtɨɯɥ; 

— тɟɦɩɟɪɚтɭɪɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ tɤ; 

— ɞɚɜɥɟɧɢɟɦ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ Pɤ; 

— ɫɨɩɪɨтɢɜɥɟɧɢɟɦ ɦɟɠɫтɭɩɟɧɱɚтɵɯ ɚɩɩɚɪɚтɨɜ ΔPi; 

— ɫтɟɩɟɧɶɸ ɫɠɚтɢɹ ɤɚɠɞɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ πi; 

— ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟтɚɧɢɹ ɢ ɜɫɚɫɵɜɚɧɢɹ ɩɨ ɫтɭɩɟɧɹɦ ɫɠɚтɢɹ Pɧ.Т, Pɜɫ.Т; 

— тɟɦɩɟɪɚтɭɪɚɦɢ ɤɨɧɰɨɜ ɫɠɚтɢɹ ɩɨ ɫтɭɩɟɧɹɦ ti; 

— ɞɨɥɟɣ ɩɚɪɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɨɫɥɟ ɤɚɠɞɨɣ ɫтɭɩɟɧɢ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ xi; 

— ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶɸ ɭɫтɚɧɨɜɤɢ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ Lɚ; 

— ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶɸ ɤɚɠɞɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ Gi; 

— ɪɚɫɯɨɞɨɦ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɫɟɩɚɪɚтɨɪɚ Li; 

— тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɨɣ ɤɨɧɞɟɧɫɚтɨɪɚ Qɤ; 

— ɩɨɜɟɪɯɧɨɫтɶɸ тɟɩɥɨɩɟɪɟɞɚɱɢ Fɪɚɫɱ; 
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— ɨɛɳɢɦ ɪɚɫɯɨɞɨɦ ɜɨɡɞɭɯɚ V; 

— ɤɨɥɢɱɟɫтɜɨɦ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ nɜɟɧ; 

— тɟɩɥɨɩɪɢтɨɤɚɦɢ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɤ ɯɪɚɧɢɥɢɳɭ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ Qт; 

— ɤɨɥɢɱɟɫтɜɨɦ ɩɚɪɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶтɚтɟ тɟɩɥɨɩɪɢтɨɤɨɜ Gт; 

— ɩɨтɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫтɶɸ ɤɨɦɩɪɟɫɫɨɪɨɦ W. 

ȼɟɥɢɱɢɧɵ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟтɪɨɜ ɡɚɜɢɫɹт ɨт тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ, ɜɵɩɚɞɟɧɢɹ ɨɫɚɞɤɨɜ, ɫɧɢɠɟɧɢɹ ɯɨɥɨɞɨɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɭɫтɚɧɨɜɤɢ, 

ɚ тɚɤɠɟ ɤɨɧɫтɪɭɤтɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫтɟɣ ɤɨɧɞɟɧɫɚтɨɪɚ. Ⱦɥɹ ɫɭɳɟɫтɜɭɸɳɢɯ ɜ 

ɷɤɫɩɥɭɚтɚɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɟɞɢɧɫтɜɟɧɧɵɦ ɧɟɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɟɦ 

ɹɜɥɹɟтɫɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɩɟɪɟɞɚɱɢ, ɧɚɣɞɟɧɧɚɹ ɜ ɪɚɫɱётɧɨɦ ɪɟɠɢɦɟ. 

ɂɡɦɟɧɟɧɢɟ ɯɨɥɨɞɨɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɭɫтɚɧɨɜɤɢ ɜɥɢɹɟт тɨɥɶɤɨ ɧɚ тɟɩɥɨɜɭɸ 

ɧɚɝɪɭɡɤɭ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɜɵɩɚɞɟɧɢɟ ɨɫɚɞɤɨɜ ɢɥɢ ɫɧɢɠɟɧɢɟ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ — ɧɚ тɟɦɩɟɪɚтɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. ȼ 

ɫɜɹɡɢ ɫ ɷтɢɦ ɧɚɢɛɨɥɟɟ ɜɥɢɹɸɳɢɦ ɧɚ ɪɚɛɨтɭ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɹɜɥɹɸтɫɹ 

ɩɚɪɚɦɟтɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ⱦɥɹ ɪɚɫɱётɚ ɯɚɪɚɤтɟɪɢɫтɢɤ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɩɪɢ 

ɪɚɛɨтɟ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɚ ɪɚɡɪɚɛɨтɚɧɚ ɦɟтɨɞɢɤɚ, 

ɤɨтɨɪɚɹ ɩɨɡɜɨɥɹɟт ɨɩɪɟɞɟɥɢтɶ ɩɨɤɚɡɚтɟɥɢ ɭɫтɚɧɨɜɤɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ʉɪɚтɤɨ ɩɪɟɞɫтɚɜɢɦ ɨɫɧɨɜɧɵɟ ɷтɚɩɵ ɪɚɫɱётɚ ɢ ɭɪɚɜɧɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɨɩɪɟɞɟɥɢтɶ ɢɫɤɨɦɵɟ ɩɚɪɚɦɟтɪɵ:  

1. Ʉɨɥɢɱɟɫтɜɨ ɩɚɪɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶтɚтɟ тɟɩɥɨɩɪɢтɨɤɨɜ 

 т т /G Q r  (2.5) 

ɝɞɟ r – тɟɩɥɨтɚ ɢɫɩɚɪɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɯɪɚɧɟɧɢɹ 0,1034 Ɇɉɚ. 

2. Ɍɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

 
ɨɯɥ ɨɯɥθ θ

ɨɯɥ2 ɨɯɥ1( ) ( 1)m mt t
ɤt t e t e  (2.6) 

3. Ⱦɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ  

 ɤ ɧ ɤP P P  (2.7) 
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ɝɞɟ Ɋɧ – ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɝɧɟтɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ; Pɤ – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 

ɫɨɩɪɨтɢɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚтɨɪɚ.  

4. Ⱦɚɜɥɟɧɢɹ ɧɚɝɧɟтɚɧɢɹ ɢ ɜɫɚɫɵɜɚɧɢɹ ɩɨ ɫтɭɩɟɧɹɦ ɫɠɚтɢɹ 

 ɧ. ɜɫ. 1i i iP P  (2.8) 

 ɜɫ. ɧ. 1 1i i iP P P  (2.9) 

5. ɉɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɭɫтɚɧɨɜɤɢ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ 

 1 1 т(1 )amL L x G  (2.10) 

6. Ɋɚɫɯɨɞ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɫɟɩɚɪɚтɨɪɚ 

 1 т 1( ) / (1 )amL L G x  (2.11) 

 2 1 2[ (1 )] / (1 )am amL L L x x  (2.12) 

  (2.13) 

 3 2 3/ (1 )L L x  (2.14) 

7. ɉɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɤɚɠɞɨɣ ɢɡ ɫтɭɩɟɧɟɣ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ: 

 1 1 1 тG L x G  (2.15) 

 2 1 2 2 am amG G L x L x  (2.16) 

 3 2 3 3G G L x  (2.17) 

 3 3G L  (2.18) 

8. Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ Qɤ ɨɩɪɟɞɟɥɹɟтɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (2.1). 

9. ɉɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɩɟɪɟɞɚɱɢ ɪɚɫɫɱɢтɵɜɚɟтɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.4) 

10. Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟтɫɹ ɢɡ (2.3) ɤɚɤ 

 ɤ ɨɯɥ/ ( )p ɜV Q c t  (2.19) 

ɝɞɟ ɜ – ɩɥɨтɧɨɫтɶ ɜɨɡɞɭɯɚ ɩɪɢ ɫɪɟɞɧɟɣ тɟɦɩɟɪɚтɭɪɟ ɧɚɝɪɟɜɚ. 
11. Ʉɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ 

 ɜɟɧ ɜɟɧ/n V V  (2.20) 

12. ɉɨтɪɟɛɥɹɟɦɚɹ i-ɨɣ ɫтɭɩɟɧɶɸ ɤɨɦɩɪɟɫɫɨɪɚ ɦɨɳɧɨɫтɶ  

 i i iW G i  (2.21) 

ɝɞɟ i – ɪɚɡɧɨɫтɶ ɷɧтɚɥɶɩɢɣ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ i-тɨɣ ɫтɭɩɟɧɢ 

ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ; 
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Ɍɨɝɞɚ ɦɨɳɧɨɫтɶ ɩɪɢɜɨɞɚ ɤɨɦɩɪɟɫɫɨɪɚ  

 iW W  (2.22) 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɜɵɩɨɥɧɹɟтɫɹ ɩɪɨɜɟɪɤɚ тɟɩɥɨɜɵɯ ɛɚɥɚɧɫɨɜ ɫɨɝɥɚɫɧɨ (2.1)-(2.3). 

ȼ ɤɚɱɟɫтɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱётɨɜ ɛɵɥɢ ɜɡɹтɵ 

ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟтɪɵ: ɫɪɟɞɧɹɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ θm=10 °ɋ; 

ɫтɟɩɟɧɶ ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ Δtɨɯɥ=3 °ɋ. 

Ⱦɚɜɥɟɧɢɟ ɯɪɚɧɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɯɪɚɧɢɥɢɳɟ ɛɥɢɡɤɨ ɤ ɚтɦɨɫɮɟɪɧɨɦɭ 

ɢ ɫɨɫтɚɜɥɹɟт 0,1034 Ɇɉɚ. Ɍɟɩɥɨɩɪɢтɨɤɢ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɤ ɯɪɚɧɢɥɢɳɭ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɛɵɥɢ ɩɪɢɧɹтɵ ɪɚɜɧɵɦɢ Qт=1000 ɤȼт ɩɪɢ тɟɦɩɟɪɚтɭɪɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 20 °ɋ. ɉɪɢ ɷтɨɦ ɭɱɢтɵɜɚɥɨɫɶ, ɱтɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ 5 °ɋ тɟɩɥɨɩɪɢтɨɤɢ ɭɜɟɥɢɱɢɜɚɸтɫɹ ɧɚ 5 % ɨт 

ɩɪɟɞɵɞɭɳɟɝɨ ɡɧɚɱɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɜɨɡɪɚɫтɚɟт ɤɨɥɢɱɟɫтɜɨ ɩɚɪɨɜ, 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶтɚтɟ тɟɩɥɨɩɪɢтɨɤɨɜ Gт. 

Ⱦɚɜɥɟɧɢɟ ɜɫɚɫɵɜɚɧɢɹ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɜ ɩɟɪɜɭɸ ɫтɭɩɟɧɶ ɰɟɧтɪɨɛɟɠɧɨɝɨ 

ɤɨɦɩɪɟɫɫɨɪɚ ɪɚɜɧɨ ɞɚɜɥɟɧɢɸ ɯɪɚɧɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɯɪɚɧɢɥɢɳɟ. 

ɋтɟɩɟɧɶ ɫɠɚтɢɹ ɜ ɤɨɦɩɪɟɫɫɨɪɟ ɡɚɜɢɫɢт ɨт ɤɨɧɟɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟтɚɧɢɹ ɢ ɜ 

ɫɪɟɞɧɟɦ ɞɥɹ ɩɟɪɜɨɣ, ɜтɨɪɨɣ ɢ тɪɟтɶɟɣ ɫтɭɩɟɧɟɣ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɫɨɫтɚɜɥɹɟт 

πi=4; 2 ɢ 2, ɫɨɨтɜɟтɫтɜɟɧɧɨ. Ɍɟɦɩɟɪɚтɭɪɵ ɤɨɧɰɚ ɫɠɚтɢɹ ɩɨ ɫтɭɩɟɧɹɦ 

ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹтɶɫɹ ɫ ɭɱётɨɦ ɚɞɢɚɛɚтɧɨɝɨ ɄɉȾ 

ɤɨɦɩɪɟɫɫɨɪɚ, ɤɨтɨɪɵɣ ɩɪɢɧɹт ɪɚɜɧɵɦ 0,75. 

ɉɚɞɟɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɦɟɠɫтɭɩɟɧɱɚтɵɯ ɨɯɥɚɞɢтɟɥɹɯ ɢ ɤɨɧɞɟɧɫɚтɨɪɟ ɜ 

ɫɪɟɞɧɟɦ ɫɨɫтɚɜɥɹɸт ΔPi=0,07; 0,07 ɢ 0,09 Ɇɉɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ (ɫɦ. ɪɢɫ. 

1.2,ɚ, ɩɨɡɢɰɢɢ 1, 2, 3). 

Ⱦɚɜɥɟɧɢɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɚɦɦɢɚɤɨɩɪɨɜɨɞɟ ɢɡɦɟɧɹɟтɫɹ ɨт 0,7 ɞɨ 1,2 

Ɇɉɚ. ȼ ɪɚɫɱётɚɯ ɩɪɢɧɹтɨ ɞɚɜɥɟɧɢɟ 0,724 Ɇɉɚ ɢ тɟɦɩɟɪɚтɭɪɚ 15 °ɋ. 

Ʉɨɥɢɱɟɫтɜɨ ɩɪɢɧɢɦɚɟɦɨɝɨ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɚɦɦɢɚɤɨɩɪɨɜɨɞɚ Lɚɦ ɪɚɜɧɨ 

ɤɨɥɢɱɟɫтɜɭ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɜɵɞɚɜɚɟɦɨɝɨ ɧɚ ɩɨɝɪɭɡɤɭ ɝɚɡɨɜɨɡɚ Lɚɦ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɩɨ ɠɢɞɤɨɦɭ 

ɚɦɦɢɚɤɭ ɫɨɫтɚɜɥɹɟт 400 т/ɱ; ɦɚɤɫɢɦɚɥɶɧɚɹ — 515 т/ɱ ɞɨɫтɢɝɚɟтɫɹ тɨɥɶɤɨ ɩɪɢ 
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ɜɤɥɸɱɟɧɢɢ ɜɫɩɨɦɨɝɚтɟɥɶɧɵɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. Ɋɚɫɫɦɚтɪɢɜɚтɶ ɛɭɞɟɦ ɪɟɠɢɦ, ɩɪɢ 

ɤɨтɨɪɨɦ ɧɚɝɪɭɡɤɚ ɧɚ ɯɨɥɨɞɢɥɶɧɭɸ ɭɫтɚɧɨɜɤɭ ɫɨɫтɚɜɥɹɟт Lɚɦ=375 т/ɱ. 

Ⱦɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɟ 

ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 1,2…2,0 Ɇɉɚ ɡɚ ɫɱёт ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

Ɉɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟтɪɨɜ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɩɪɢ ɪɚɛɨтɟ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ — тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɞɢɚɩɚɡɨɧɚ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ tɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɪɚɠɟɧɢɹ 

(2.6) ɛɵɥ ɩɨɫтɪɨɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɨт 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɪɢɫ. 2.4) ɜ ɫɨɨтɜɟтɫтɜɢɢ ɫ ɩɪɢɧɹтɵɦɢ 

ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. 

 
Ɋɢɫ. 2.4. Ⱦɢɚɝɪɚɦɦɚ ɨɩɪɟɞɟɥɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ tɤ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ tɨ.ɫ: 

1 — ɥɢɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

ɩɪɢ θm=5 °ɋ ɢ Δtɨɯɥ=3 °ɋ; 

2 — ɥɢɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

ɩɪɢ θm=10 °ɋ ɢ Δtɨɯɥ= 3 °ɋ (θm=6 °ɋ 

ɢ Δtɨɯɥ = 8,4 °ɋ); 

3 — ɥɢɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

ɩɪɢ θm=15 °ɋ ɢ Δtɨɯɥ=3 °ɋ 

 

ɂɡ ɪɢɫ. 2.4 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɪɟɞɧɟɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 

ɪɚɡɧɨɫтɢ тɟɦɩɟɪɚтɭɪ θm ɨт 5 ɞɨ 15 °ɋ ɢ ɩɪɢ ɩɨɫтɨɹɧɧɨɣ ɫтɟɩɟɧɢ ɧɚɝɪɟɜɚ 

ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ Δtɨɯɥ=3 °ɋ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, 
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ɯɚɪɚɤтɟɪɢɡɭɟɦɵɟ ɢɡɨɛɪɚɠёɧɧɵɦɢ ɥɢɧɢɹɦɢ, ɜɨɡɪɚɫтɚɸт ɨт ɥɢɧɢɢ 1 ɞɨ ɥɢɧɢɢ 

3. ɋ ɨɞɧɨɣ ɫтɨɪɨɧɵ, ɷтɨ ɩɪɢɜɨɞɢт ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɥɨɳɚɞɢ тɟɩɥɨɩɟɪɟɞɚɸɳɟɣ 

ɩɨɜɟɪɯɧɨɫтɢ, ɫ ɞɪɭɝɨɣ — ɤ ɭɜɟɥɢɱɟɧɢɸ ɧɟɨɛɪɚтɢɦɵɯ тɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ 

ɩɨтɟɪɶ, ɫɤɚɡɵɜɚɸɳɢɯɫɹ ɧɚ ɭɯɭɞɲɟɧɢɢ ɷɧɟɪɝɟтɢɱɟɫɤɢɯ ɩɨɤɚɡɚтɟɥɟɣ 

ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ [14-17, 39]. 

Ⱥɧɚɥɨɝɢɱɧɚɹ ɫɢтɭɚɰɢɹ ɧɚɛɥɸɞɚɟтɫɹ ɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ тɟɦɩɟɪɚтɭɪɧɨɣ 

ɪɚɡɧɨɫтɢ Δtɨɯɥ ɨт 3 ɞɨ 10 °ɋ. ɗтɚ ɪɚɡɧɨɫтɶ Δtɨɯɥ ɨɤɚɡɵɜɚɟт ɜɥɢɹɧɢɟ ɧɟ тɨɥɶɤɨ 

ɧɚ ɡɧɚɱɟɧɢɟ θm, ɧɨ ɢ ɧɚ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 

ɤɨɧɞɟɧɫɚтɨɪ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ Δtɨɯɥ ɛɭɞɟт ɭɦɟɧɶɲɚтɶɫɹ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ 

ɫɪɟɞɵ ɢ, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, ɦɨɳɧɨɫтɶ, ɡɚтɪɚɱɢɜɚɟɦɚɹ ɧɚ ɟё 

ɩɟɪɟɦɟɳɟɧɢɟ. ȼɦɟɫтɟ ɫ тɟɦ ɛɭɞɟт ɜɨɡɪɚɫтɚтɶ тɟɦɩɟɪɚтɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ 

ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ, ɫɥɟɞɨɜɚтɟɥɶɧɨ, ɢ тɟɦɩɟɪɚтɭɪɚ 

ɤɨɧɞɟɧɫɚɰɢɢ. ɉɨɷтɨɦɭ ɩɪɢ тɟɦɩɟɪɚтɭɪɧɨɣ ɪɚɡɧɨɫтɢ Δtɨɯɥ=8,4 °ɋ ɢ ɧɚɱɚɥɶɧɨɣ 

тɟɦɩɟɪɚтɭɪɟ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 32,2 °ɋ (ɫɦ. тɚɛɥ. 2.1) ɫɪɟɞɧɹɹ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ ɫɨɫтɚɜɢт θm=6 °ɋ. Ʌɢɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ 

ɚɦɦɢɚɤɚ ɩɪɢ ɞɚɧɧɵɯ ɩɚɪɚɦɟтɪɚɯ ɫɨɜɩɚɞɚɟт ɫ ɥɢɧɢɟɣ 2 (ɪɢɫ. 2.4), ɤɨтɨɪɚɹ тɚɤɠɟ 

ɯɚɪɚɤтɟɪɢɡɭɟт ɭɫɥɨɜɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɩɪɢ θm=10 °ɋ ɢ Δtɨɯɥ=3 °ɋ. 

ɂɡ ɪɢɫ. 2.4 ɦɨɠɧɨ ɭɫтɚɧɨɜɢтɶ, ɱтɨ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

tɨ.ɫ=32,2 °ɋ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɢт 43,5 °ɋ ɩɪɢ ɞɚɜɥɟɧɢɢ 1,7 

Ɇɉɚ. ɗтɨ ɩɨɞтɜɟɪɠɞɚɟтɫɹ ɞɚɧɧɵɦɢ тɚɛɥ. 2.1, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɦɢ ɪɚɛɨтɭ 

ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɤɪɭɩɧɨɣ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ, 

ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɷɤɫɩɥɭɚтɚɰɢɢ. 

Ʉɪɨɦɟ ɷтɨɝɨ, ɢɡ ɪɢɫ. 2.4 ɫɥɟɞɭɟт, ɱтɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨт 30 ɞɨ 35 °ɋ, ɤɚɤ ɷтɨ ɩɪɨɢɫɯɨɞɢт ɜ ɥɟтɧɢɣ ɩɟɪɢɨɞ ɪɚɛɨтɵ 

ɭɫтɚɧɨɜɤɢ, тɟɦɩɟɪɚтɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, ɫɨɝɥɚɫɧɨ ɥɢɧɢɢ 2, 

ɛɭɞɭт ɢɡɦɟɧɹтɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨт 41 ɞɨ 46,5 °ɋ ɢ ɨт 1,6 ɞɨ 1,85 Ɇɉɚ, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɢɫ. 2.4 ɢ ɢɡɥɨɠɟɧɧɨɣ ɦɟтɨɞɢɤɢ ɪɚɫɱётɚ, 

ɫɨɝɥɚɫɧɨ ɪɢɫ. 1 ɢ ɮɨɪɦɭɥɚɦ (2.1)-(2.22), ɛɵɥɢ ɪɚɫɫɱɢтɚɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤтɟɪɧɵɟ 

ɩɚɪɚɦɟтɪɵ ɪɚɛɨтɵ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ, ɩɪɟɞɫтɚɜɥɟɧɧɵɟ ɜ тɚɛɥ. 2.3. 
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Ɍɚɛɥɢɰɚ 2.3.  
Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɚ ɯɚɪɚɤтɟɪɧɵɯ ɩɚɪɚɦɟтɪɨɜ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ 
ɭɫтɚɧɨɜɤɢ ɩɪɢ ɪɚɛɨтɟ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ 
Ɉɛɨɡɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟтɪɨɜ 

Ɍɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɋ 
20 25 30 34 38 

Lam, т/ɱ 375 375 375 375 375 
Qт, ɤȼт 1000 1050 1103 1158 1216 
Gт, ɤɝ/ɫ 0,727 0,763 0,801 0,841 0,884 
Ɋɜɫ.1, Ɇɉɚ 0,1034 0,1034 0,1034 0,1034 0,1034 
Ɋɧ.1, Ɇɉɚ 0,408 0,419 0,429 0,439 0,450 
Ɋɜɫ.2, Ɇɉɚ 0,358 0,359 0,359 0,359 0,360 
Ɋɧ.2, Ɇɉɚ 0,717 0,771 0,812 0,838 0,863 
Ɋɜɫ.3, Ɇɉɚ 0,667 0,701 0,736 0,771 0,806 
Ɋɧ.3, Ɇɉɚ 1,27 1,49 1,69 1,89 2,1 
tɧ.3, 

ɨC 106 118 127 135 142 
tɤ, 

ɨɋ 31,2 36,5 41,3 45,7 49,6 
Ɋɤ, Ɇɉɚ 1,2 1,4 1,6 1,8 2,0 
x1 0,0906 0,0908 0,0908 0,0908 0,091 
x2 0,061 0,066 0,072 0,077 0,082 
x3 0,072 0,089 0,103 0,117 0,129 
xam 0,070 0,070 0,070 0,070 0,069 
G1, ɤɝ/ɫ 11,17 11,24 11,28 11,33 11,40 
G2, ɤɝ/ɫ 19,65 19,80 19,96 20,12 20,28 
G3, ɤɝ/ɫ 21,18 21,73 22,26 22,78 23,29 
Qɤ, ɤȼт 27015 27668 28205 28707 29384 
Fɪɚɫɱ

*, ɦ2 24706 24664 25831 25816 26281 
W, ɤȼт 7800 8743 9480 10106 10937 
nɜɟɧ, ɲт. 32 33 34 35 37 

ɉɪɢɦɟɱɚɧɢɟ: Fɪɚɫɱ* — ɧɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɩɟɪɟɞɚɱɢ ɨɞɧɨɣ ɫɟɤɰɢɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ (ɭɤɚɡɚɧɚ ɞɥɹ ɭɞɨɛɫтɜɚ ɫɪɚɜɧɟɧɢɹ ɫ ɞɚɧɧɵɦɢ тɚɛɥ. 2.1). ȼ 

ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɨɞɧɚ ɝɪɭɩɩɚ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɫɨɫтɨɢт ɢɡ ɱɟтɵɪёɯ ɫɟɤɰɢɣ. 
 

ɂɡ тɚɛɥ. 2.3 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɩɪɢёɦɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɚɦɦɢɚɤɨɩɪɨɜɨɞɚ 

ɜ ɤɨɥɢɱɟɫтɜɟ Lɚɦ=375 т/ɱ ɯɨɥɨɞɢɥɶɧɚɹ ɭɫтɚɧɨɜɤɚ ɫɩɨɫɨɛɧɚ ɨɛɟɫɩɟɱɢтɶ 

ɤɨɧɞɟɧɫɚɰɢɸ ɩɚɪɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶтɚтɟ ɞɜɭɯɫтɭɩɟɧɱɚтɨɝɨ 

ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɜ ɯɪɚɧɢɥɢɳɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨт 20 ɞɨ 38 °ɋ. ɉɪɢ ɷтɨɦ тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɦɨɠɟт ɢɡɦɟɧɹтɶɫɹ ɨт 27 ɞɨ 29,4 Ɇȼт, ɚ ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ 

— ɨт 33 ɞɨ 37 ɲт. ɢɡ 40 ɭɫтɚɧɨɜɥɟɧɧɵɯ. 
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Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɚ ɧɚɪɭɠɧɨɣ тɟɩɥɨɩɟɪɟɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫтɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ Fɪɚɫɱ* ɩɨɤɚɡɚɥɢ, ɱтɨ ɩɪɢ ɪɚɫɱётɧɨɣ ɧɚɝɪɭɡɤɟ ɤɨɧɞɟɧɫɚтɨɪɚ, 

ɫɨɨтɜɟтɫтɜɭɸɳɟɣ ɩɪɢёɦɭ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɤɨɥɢɱɟɫтɜɟ Lɚɦ=375 т/ɱ, 

ɢɫɩɨɥɶɡɭɟтɫɹ ɧɟ ɛɨɥɟɟ 82 % ɭɫтɚɧɨɜɥɟɧɧɨɣ ɩɥɨɳɚɞɢ тɟɩɥɨɨɛɦɟɧɚ 

Fɧ = 32085 ɦ2 (ɫɦ. тɚɛɥ. 2.1). 

ɗтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ тɨɦ, ɱтɨ, ɜɨ-ɩɟɪɜɵɯ, ɭɫтɚɧɨɜɤɚ ɫɩɨɫɨɛɧɚ 

ɤɨɧɞɟɧɫɢɪɨɜɚтɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫтɜɨ ɚɦɦɢɚɤɚ, ɜɨ-ɜтɨɪɵɯ, ɢɡɛɵтɨɤ 

тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ ɩɪɢɜɨɞɢт ɤ ɩɟɪɟɨɯɥɚɠɞɟɧɢɸ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɟ ɨтɧɨɫɢтɟɥɶɧɨ ɫɜɨɟɣ тɟɦɩɟɪɚтɭɪɵ ɧɚɫɵɳɟɧɢɹ. ɉɨɫɥɟɞɧɟɟ 

ɨɛɫтɨɹтɟɥɶɫтɜɨ ɦɨɠɟт ɩɪɢɜɟɫтɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ ɢ ɞɢɫɛɚɥɚɧɫɭ ɪɚɛɨтɵ 

ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ. ȼɵɡɜɚɧɨ ɷтɨ тɟɦ, ɱтɨ тɟɦɩɟɪɚтɭɪɚ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɦɨɠɟт ɩɟɪɟɨɯɥɚɠɞɚтɶɫɹ ɜɩɥɨтɶ 

ɞɨ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, тɟɦ ɫɚɦɵɦ ɫɧɢɠɚɹ тɟɦɩɟɪɚтɭɪɧɵɣ 

ɧɚɩɨɪ ɫɨ ɫтɨɪɨɧɵ ɫɢɫтɟɦɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ɉɪɢ ɷтɨɦ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫтɨɹɧɧɨɝɨ тɟɩɥɨɜɨɝɨ ɫɴёɦɚ ɚɜтɨɦɚтɢɱɟɫɤɢ ɜ ɪɚɛɨтɭ ɛɭɞɭт 

ɜɤɥɸɱɟɧɵ ɜɫɟ ɜɟɧтɢɥɹтɨɪɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ɗтɨ ɩɪɢɜɟɞёт ɤ 

ɞɨɩɨɥɧɢтɟɥɶɧɨɦɭ ɨɯɥɚɠɞɟɧɢɸ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɞɨ тɟɯ ɩɨɪ, ɩɨɤɚ ɟɝɨ 

тɟɦɩɟɪɚтɭɪɚ ɧɟ ɫтɚɧɟт ɧɢɠɟ тɟɦɩɟɪɚтɭɪɵ ɜɨɡɞɭɯɚ, ɢ ɨɧ ɧɚɱɧёт ɢɫɩɚɪɹтɶɫɹ. ȼ 

ɪɟɡɭɥɶтɚтɟ ɨɛɪɚɡɭɟтɫɹ ɤɪɚтɤɨɜɪɟɦɟɧɧɵɣ ɝɚɡɨɜɵɣ ɡɚтɜɨɪ ɜɧɭтɪɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɤɨтɨɪɵɣ ɩɪɢɜɟɞёт ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ. 

ɉɨɫɥɟ ɭɜɟɥɢɱɟɧɢɹ тɟɦɩɟɪɚтɭɪɧɨɝɨ ɧɚɩɨɪɚ ɪɚɛɨтɚ ɭɫтɚɧɨɜɤɢ ɫтɚɛɢɥɢɡɢɪɭɟтɫɹ, 

ɢ ɢɡɛɵтɨɱɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɜɟɧтɢɥɹтɨɪɨɜ ɛɭɞɟт ɨтɤɥɸɱɟɧɨ. 

ɂɡ тɚɛɥ. 2.3 ɫɥɟɞɭɟт, ɱтɨ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɜтɨɪɨɣ ɫтɭɩɟɧɢ 

ɤɨɦɩɪɟɫɫɨɪɚ G2 ɩɨɱтɢ ɜ 2 ɪɚɡɚ ɛɨɥɶɲɟ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɩɟɪɜɨɣ ɫтɭɩɟɧɢ 

G1. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ тɟɦ, ɱтɨ ɜ ɫɟɩɚɪɚтɨɪ ɜтɨɪɨɣ ɫтɭɩɟɧɢ (ɪɢɫ. 2.1) 

ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɢɡ ɚɦɦɢɚɤɨɩɪɨɜɨɞɚ ɢ ɫɟɩɚɪɚтɨɪɚ тɪɟтɶɟɣ 

ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ (ɮɨɪɦɭɥɚ (2.16)), ɱтɨ ɢ ɩɪɢɜɨɞɢт ɤ ɫɭɳɟɫтɜɟɧɧɨɦɭ 

ɭɜɟɥɢɱɟɧɢɸ ɧɚɝɪɭɡɤɢ ɧɚ ɜтɨɪɭɸ ɫтɭɩɟɧɶ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ. 
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ɉɨɫтɨɹɧɧɚɹ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɩɪɢ ɪɚɡɧɵɯ 

ɞɚɜɥɟɧɢɹɯ ɤɨɧɞɟɧɫɚɰɢɢ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɢɡɦɟɧɟɧɢɟɦ ɱɢɫɥɚ ɨɛɨɪɨтɨɜ 

ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ, ɩɪɢɜɨɞɢɦɨɝɨ ɨт ɝɚɡɨтɭɪɛɢɧɧɨɣ ɭɫтɚɧɨɜɤɢ. 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɪɚɡɪɚɛɨтɚɧɧɚɹ ɦɟтɨɞɢɤɚ ɪɚɫɱётɚ ɞɚёт 

ɜɨɡɦɨɠɧɨɫтɶ ɪɚɫɱётɧɵɦ ɩɭтёɦ ɨɰɟɧɢтɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɤɨɥɢɱɟɫтɜɨ ɩɟɪɟɪɚɛɚтɵɜɚɟɦɨɝɨ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. 

ȿɞɢɧɫтɜɟɧɧɵɦɢ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɢ ɷтɨɦ ɛɭɞɭт ɩɚɪɚɦɟтɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. Ɋɟɡɭɥɶтɚтɵ 

ɪɚɫɱётɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɜɫɟɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ 

ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɪɚɛɨтɭ ɜɫɟɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

ɩɪɟɞɫтɚɜɥɟɧɵ ɜ тɚɛɥ. 2.4. 

Ɍɚɛɥɢɰɚ 2.4.  

Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɧɞɟɧɫɚтɨɪɚ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟтɪɨɜ 

Ɍɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɋ 
20 25 30 34 38 

tɤ, 
ɨɋ 31,2 36,5 41,3 45,7 49,6 

Ɋɤ, Ɇɉɚ 1,2 1,4 1,6 1,8 2,0 
Lam, т/ɱ 477 457 441 427 411 
G1, ɤɝ/ɫ 13,99 13,52 13,11 12,77 12,40 
G2, ɤɝ/ɫ 24,76 23,94 23,31 22,77 22,13 
G3, ɤɝ/ɫ 26,69 26,27 25,99 25,78 25,41 
Qɤ, ɤȼт 34045 33443 32933 32490 32058 
Fɪɚɫɱ

*, ɦ2 31135 30813 30161 30217 30672 
W, ɤȼт 9807 10550 11054 11424 11923 
nɜɟɧ, ɲт. 40 40 40 40 40 

 
Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ тɚɛɥ. 2.4 ɩɨɤɚɡɚɥ, ɱтɨ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɪɚɛɨтɭ ɜɫɟɯ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜ ɤɨɥɢɱɟɫтɜɟ 40 ɲт. ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɧɚ 97% ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ 

ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɦɨɠɧɨ ɭɜɟɥɢɱɢтɶ ɫ 375 ɞɨ 411…477 т/ɱ. 

ɋɭɦɦɚɪɧɚɹ ɩɨтɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫтɶ ɩɪɢ ɷтɨɦ ɫɨɫтɚɜɢт ɧɟ ɛɨɥɟɟ 12 

Ɇȼт, ɱтɨ ɧɟ ɩɪɟɜɵɲɚɟт ɦɨɳɧɨɫтɢ ɭɫтɚɧɨɜɥɟɧɧɨɝɨ ɝɚɡɨтɭɪɛɢɧɧɨɝɨ ɩɪɢɜɨɞɚ. 

ɋɥɟɞɭɟт ɭɱɢтɵɜɚтɶ, ɱтɨ ɩɪɢ ɪɚɛɨтɟ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɨɞɧɚ 

ɝɪɭɩɩɚ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɧɚɯɨɞɢтɫɹ ɜ ɪɚɛɨтɟ, ɚ ɜтɨɪɚɹ ɜ ɪɟɡɟɪɜɟ. ɇɨ тɚɤ ɤɚɤ ɨɧɢ 
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ɫɨɟɞɢɧɟɧɵ ɨɞɧɢɦ ɧɚɝɧɟтɚтɟɥɶɧɵɦ ɤɨɥɥɟɤтɨɪɨɦ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, тɨ 

ɜтɨɪɨɣ ɤɨɧɞɟɧɫɚтɨɪ тɚɤɠɟ ɧɚɯɨɞɢтɫɹ ɜ ɪɚɛɨтɟ. 

Ɉɞɧɚɤɨ ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ ɧёɦ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɡɚ ɫɱёт 

ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ. ȿɝɨ тɚɤɠɟ ɦɨɠɧɨ ɢɧтɟɧɫɢɮɢɰɢɪɨɜɚтɶ ɜɤɥɸɱɟɧɢɟɦ 

ɞɨɩɨɥɧɢтɟɥɶɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ ɨɯɥɚɠɞɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɤɨɥɢɱɟɫтɜɨ ɚɦɦɢɚɤɚ, 

ɤɨɧɞɟɧɫɢɪɭɟɦɨɝɨ ɡɚ ɫɱёт ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɜɨ ɜтɨɪɨɣ ɝɪɭɩɩɟ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ, ɫɨɫтɚɜɥɹɟт ɨт 5 ɞɨ 10 % ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɩɟɪɜɨɣ ɝɪɭɩɩɵ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɜɚɟтɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ 

ɤɨɦɩɥɟɤɫɚ ɩɨ ɩɪɢёɦɭ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɤɨɥɢɱɟɫтɜɟ 515 т/ɱ. 

ɂɫɫɥɟɞɨɜɚɧ ɛɵɥ тɚɤɠɟ ɩɪɚɤтɢɱɟɫɤɢ ɜɚɠɧɵɣ ɜɨɩɪɨɫ: Ɇɨɠɧɨ ɥɢ 

ɨɛɟɫɩɟɱɢтɶ ɪɚɛɨтɭ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɩɪɢ ɧɟɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɚɯ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ? Ⱦɥɹ ɨтɜɟтɚ ɧɚ ɧɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢтɶ 

ɦɢɧɢɦɚɥɶɧɭɸ тɟɦɩɟɪɚтɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (тɚɛɥ. 2.5). 

Ɍɚɛɥɢɰɚ 2.5.  

Ʉɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɞɥɹ ɨɞɧɨɣ ɝɪɭɩɩɵ ɤɨɧɞɟɧɫɚтɨɪɨɜ 

tɨ.ɫ, 
ɨɋ nɜɟɧ, ɲт. 

40 37…40 
30 34…40 
20 32…40 
10 14…19 
0 9…12 

-10 6…8 
-20 5…6 

 

ɂɡ тɚɛɥ. 2.5 ɜɢɞɧɨ, ɱтɨ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɜɨɡɞɭɯɚ –20 °ɋ ɜ ɪɚɛɨтɟ 

ɞɨɥɠɧɵ ɧɚɯɨɞɢтɶɫɹ 5-6 ɜɟɧтɢɥɹтɨɪɨɜ. ɂ ɞɚɠɟ ɩɪɢ –40 °ɋ ɛɭɞɭт ɪɚɛɨтɚтɶ, ɤɚɤ 

ɦɢɧɢɦɭɦ, 1-2 ɜɟɧтɢɥɹтɨɪɚ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ тɟɦ, ɱтɨ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧтɚ 

тɟɩɥɨɩɟɪɟɞɚɱɢ ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɫɭɳɟɫтɜɟɧɧɨ ɧɢɠɟ, ɱɟɦ ɩɪɢ 

ɜɵɧɭɠɞɟɧɧɨɣ. 

Ɉɞɧɚɤɨ ɪɚɛɨтɚтɶ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, тɚɤ ɤɚɤ ɩɪɨɰɟɫɫ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɞɨɥɠɟɧ ɩɨɫтɨɹɧɧɨ ɧɚɯɨɞɢтɶɫɹ ɩɨɞ ɤɨɧтɪɨɥɟɦ ɢ 

ɩɨɞɞɚɜɚтɶɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɩɪɢ ɩɨɫтɨɹɧɧɨ ɢɡɦɟɧɹɸɳɟɣɫɹ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ. 
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Ɋɚɡɪɚɛɨтɚɧɧɚɹ ɦɟтɨɞɢɤɚ ɪɚɫɱётɚ ɯɚɪɚɤтɟɪɢɫтɢɤ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ 

ɭɫтɚɧɨɜɤɢ ɩɪɢ ɪɚɛɨтɟ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɤɚɡɚɥɚ ɯɨɪɨɲɭɸ 

ɫɯɨɞɢɦɨɫтɶ ɫ ɟё ɷɤɫɩɥɭɚтɚɰɢɨɧɧɵɦɢ ɩɚɪɚɦɟтɪɚɦɢ (ɫɦ. ɪɢɫ.1.11). 

Ⱦɚɥɶɧɟɣɲɟɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɭɞɟт ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ 

ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɧɚ ɪɚɛɨтɭ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ 

ɩɪɢ ɢɯ ɧɚɤɨɩɥɟɧɢɢ ɢ ɭɞɚɥɟɧɢɢ, ɚ тɚɤɠɟ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɧɢɤɚɸɳɢɯ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ ɫɢɫтɟɦɟ «ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ». 
 

 ȼɥɢɹɧɢɟ ɬɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ 2.2.

ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ Ⱥɏɍ 

ȼɨɡɧɢɤɧɨɜɟɧɢɟ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜɧɭтɪɢ ɫɢɫтɟɦɵ Ⱥɏɍ 

ɨɛɭɫɥɨɜɥɟɧɨ ɢɡɦɟɧɟɧɢɹɦɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɤɚɡɚтɟɥɹɦɢ 

ɪɚɛɨтɵ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫтɹɦɢ ɤɨɧɞɟɧɫɚтɨɪɚ, 

ɚɥɝɨɪɢтɦɚɦɢ ɜɤɥɸɱɟɧɢɹ/ɨтɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɪɢɨɞɢɱɧɨɫтɶɸ ɢ ɩɪɨɞɨɥɠɢтɟɥɶɧɨɫтɶɸ ɨтɤɪɵтɢɹ/ɡɚɤɪɵтɢɹ ɤɥɚɩɚɧɨɜ ɫɛɪɨɫɚ 

ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ (ɇɄȽ) ɧɚ ɮɚɤɟɥ ɢɡ ɪɟɫɢɜɟɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɢ ɧɚɥɢɱɢɟɦ ɇɄȽ [8, 25-27]. 

ȼɫё ɷтɨ ɜɵɡɵɜɚɟт ɪɨɫт ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ, ɫɨɩɪɨɜɨɠɞɚɟɦɵɣ 

ɩɟɪɟɪɚɫɯɨɞɨɦ ɷɧɟɪɝɢɢ. ɗтɨ ɜɨɫɩɪɢɧɢɦɚɟтɫɹ ɤɚɤ ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ, ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɤɨтɨɪɵɯ ɨɩɟɪɚтɨɪɵ ɜɵɧɭɠɞɟɧɵ ɱɚɳɟ ɨтɤɪɵɜɚтɶ ɤɥɚɩɚɧɵ ɫɛɪɨɫɚ 

ɚɦɦɢɚɤɚ, ɱтɨ ɩɪɢɜɨɞɢт ɤ ɟɝɨ ɫɭɳɟɫтɜɟɧɧɵɦ ɩɨтɟɪɹɦ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ 

ɪɚɫɫɦɨтɪɢɦ ɤɚɠɞɭɸ ɢɡ ɭɤɚɡɚɧɧɵɯ ɩɪɢɱɢɧ. 

Ɉɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟтɪɨɜ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɯ ɪɚɛɨтɭ Ⱥɏɍ, — 

тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. ɂɡɜɟɫтɧɨ, ɱтɨ ɫɪɟɞɧɹɹ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ m= tɨɯɥ/ln[(tɤ–

tɜ.1)(tɤ–tɜ.2)Ж, ɝɞɟ tɨɯɥ=tɜ.2–tɜ.1=tɜ.2–tɨ.ɫ — ɫтɟɩɟɧɶ ɧɚɝɪɟɜɚ ɨɯɥɚɠɞɚɸɳɟɣ 

ɫɪɟɞɵ, ɤɨтɨɪɨɣ ɹɜɥɹɟтɫɹ ɜɨɡɞɭɯ ɫ тɟɦɩɟɪɚтɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ tɨ.ɫ=tɜ.1. 

Ɉтɫɸɞɚ ɫɥɟɞɭɟт, ɱтɨ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ 

 tɤ=tɨ.ɫ +[ tɨɯɥexp( tɨɯɥ/qm)]/[exp( tɨɯɥ/qm)–1]. (2.23) 
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ɉɪɢ ɡɚɞɚɜɚɟɦɵɯ tɨɯɥ ɢ m тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ tɤ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢт 

ɨт to.c, ɱтɨ ɩɨɞтɜɟɪɠɞɚɟт ɪɢɫ. 2.4. 

ɂɡ ɪɢɫ. 2.4 ɦɨɠɧɨ ɭɫтɚɧɨɜɢтɶ, ɱтɨ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

tɨ.ɫ=32,2 °ɋ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɢт 43,5 °ɋ ɩɪɢ ɟɝɨ 

ɞɚɜɥɟɧɢɢ 1,7 Ɇɉɚ. ɗтɨ ɩɨɞтɜɟɪɠɞɚɟтɫɹ ɞɚɧɧɵɦɢ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɦɢ ɪɚɛɨтɭ 

ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɤɪɭɩɧɨɣ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ, 

ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɷɤɫɩɥɭɚтɚɰɢɢ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨт 30 ɞɨ 35 °ɋ, ɱтɨ 

ɯɚɪɚɤтɟɪɧɨ ɞɥɹ ɥɟтɧɟɝɨ ɩɟɪɢɨɞɚ ɪɚɛɨтɵ, тɟɦɩɟɪɚтɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɛɭɞɭт ɢɡɦɟɧɹтɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨт 41 ɞɨ 46,5 °ɋ ɢ ɨт 1,6 

ɞɨ 1,85 Ɇɉɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ. 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɫɪɟɞɧɟɣ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 

ɪɚɡɧɨɫтɢ тɟɦɩɟɪɚтɭɪ m ɩɪɢ ɩɨɫтɨɹɧɧɨɣ ɫтɟɩɟɧɢ ɧɚɝɪɟɜɚ ɨɯɥɚɠɞɚɸɳɟɣ 

ɫɪɟɞɵ tɨɯɥ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, ɯɚɪɚɤтɟɪɢɡɭɟɦɵɟ 

ɢɡɨɛɪɚɠёɧɧɨɣ ɥɢɧɢɟɣ, ɛɭɞɭт ɜɨɡɪɚɫтɚтɶ. ɋ ɨɞɧɨɣ ɫтɨɪɨɧɵ, ɷтɨ ɩɪɢɜɟɞёт ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɩɥɨɳɚɞɢ тɟɩɥɨɩɟɪɟɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫтɢ, ɫ ɞɪɭɝɨɣ — ɤ 

ɭɜɟɥɢɱɟɧɢɸ тɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨтɟɪɶ ɨт ɧɟɨɛɪɚтɢɦɨɫтɢ, ɫɤɚɡɵɜɚɸɳɢɯɫɹ 

ɧɚ ɭɯɭɞɲɟɧɢɢ ɷɧɟɪɝɟтɢɱɟɫɤɢɯ ɩɨɤɚɡɚтɟɥɟɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ Д19]. 

Ⱥɧɚɥɨɝɢɱɧɚɹ ɫɢтɭɚɰɢɹ ɛɭɞɟт ɧɚɛɥɸɞɚтɶɫɹ ɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

тɟɦɩɟɪɚтɭɪɧɨɣ ɪɚɡɧɨɫтɢ tɨɯɥ. ɗтɚ ɪɚɡɧɨɫтɶ tɨɯɥ ɨɤɚɡɵɜɚɟт ɜɥɢɹɧɢɟ ɧɟ тɨɥɶɤɨ ɧɚ 

ɡɧɚɱɟɧɢɟ т, ɧɨ ɢ ɧɚ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɤɨɧɞɟɧɫɚтɨɪ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ tɨɯɥ ɛɭɞɟт ɭɦɟɧɶɲɚтɶɫɹ ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ ɢ, ɩɪɢ 

ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, ɦɨɳɧɨɫтɶ, ɡɚтɪɚɱɢɜɚɟɦɚɹ ɧɚ ɟё ɩɟɪɟɦɟɳɟɧɢɟ. ȼɦɟɫтɟ ɫ 

тɟɦ ɛɭɞɟт ɜɨɡɪɚɫтɚтɶ тɟɦɩɟɪɚтɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɫɥɟɞɨɜɚтɟɥɶɧɨ, ɢ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ. 

Ɉɞɧɚɤɨ ɜ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɦɨɠɟт ɜɨɡɧɢɤɚтɶ ɢ ɨɛɪɚтɧɚɹ ɫɢтɭɚɰɢɹ, 

ɤɨɝɞɚ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɫɧɢɠɚɟтɫɹ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ тɟɦ, ɱтɨ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɜɟɧтɢɥɹтɨɪɨɜ ɧɟ ɪɟɝɭɥɢɪɭɟтɫɹ, ɢ ɨɧɢ ɜɫɟɝɞɚ ɪɚɛɨтɚɸт ɫ 

ɩɨɥɧɨɣ ɦɨɳɧɨɫтɶɸ. ɉɪɢ ɷтɨɦ ɜɟɧтɢɥɹтɨɪɵ ɦɨɠɧɨ ɥɢɛɨ ɜɤɥɸɱɢтɶ, ɥɢɛɨ 

ɨтɤɥɸɱɢтɶ. ɉɨɷтɨɦɭ ɥɸɛɨɟ ɢɡɦɟɧɟɧɢɟ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ, 
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ɤɚɤ ɫɥɟɞɫтɜɢɟ, ɜɟɥɢɱɢɧɵ tɨɯɥ, ɤɨтɨɪɚɹ ɜ ɛɨɥɶɲɟɣ ɫтɟɩɟɧɢ ɨɤɚɡɵɜɚɟт ɜɥɢɹɧɢɟ 

ɧɚ ɷɮɮɟɤтɢɜɧɨɫтɶ ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ, ɜɵɡɵɜɚɟт ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ 

ɭɦɟɧɶɲɟɧɢɟ тёɩɥɨɜɨɝɨ ɫɴёɦɚ ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɢɡɦɟɧɟɧɢɟ тɟɦɩɟɪɚтɭɪɵ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. ɗтɨ ɩɪɢɜɨɞɢт ɤ ɤɨɥɟɛɚɧɢɹɦ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ 

ɚɦɦɢɚɤɚ ɜ ɤɚɠɞɨɦ ɨтɞɟɥɶɧɨ ɜɡɹтɨɦ тɟɩɥɨɨɛɦɟɧɧɢɤɟ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɤɨтɨɪɵɟ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɫɟɤɰɢɹɦ ɢ ɝɪɭɩɩɚɦ. 

Ʉɨɥɟɛɚɧɢɟ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɢɜɨɞɢт ɤ ɤɨɥɟɛɚɧɢɸ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ. 

ɇɚ ɪɢɫ. 2.5 ɩɪɟɞɫтɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫтɢ ɫɪɟɞɧɟɫɭтɨɱɧɨɝɨ ɤɨɥɟɛɚɧɢɹ 

ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ, ɯɚɪɚɤтɟɪɧɨɝɨ ɞɥɹ ɥɟтɧɟɝɨ ɩɟɪɢɨɞɚ ɪɚɛɨтɵ Ⱥɏɍ. 

 
Ɋɢɫ. 2.5. Ʉɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ тɟɱɟɧɢɟ ɫɭтɨɤ 

 

ɂɡ ɪɢɫ. 2.5 ɜɢɞɧɨ, ɱтɨ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɤɨɥɟɛɥɟтɫɹ ɨт 1,57 ɞɨ 1,82 Ɇɉɚ 

ɢ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɜ ɫɪɟɞɧɟɦ ɧɚ ɭɪɨɜɧɟ 1,67 Ɇɉɚ ɡɚ ɫɱёт ɜɤɥɸɱɟɧɢɹ/ɨтɤɥɸɱɟɧɢɹ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɩɨɜɵɲɟɧɧɨɟ 

ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɧɟ ɜɫɟɝɞɚ ɫɜɹɡɚɧɨ ɫ ɧɚɥɢɱɢɟɦ ɇɄȽ ɜ ɫɢɫтɟɦɟ. ɗтɨ 

ɨɛɴɹɫɧɹɟтɫɹ тɟɦ, ɱтɨ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɦɨɠɟт ɩɨɜɵɲɚтɶɫɹ 

ɜɫɥɟɞɫтɜɢɟ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫтɜɚ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. 

Ʉɪɨɦɟ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ тɟɦɩɟɪɚтɭɪɭ ɢ ɞɚɜɥɟɧɢɟ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɨɤɚɡɵɜɚɸт ɜɥɢɹɧɢɟ ɞɚɜɥɟɧɢɟ ɧɚɝɧɟтɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ, 

ɤɨтɨɪɨɟ ɡɚɜɢɫɢт ɨт ɱɢɫɥɚ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ, ɢ ɫɭɦɦɚɪɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 

ɫɨɩɪɨтɢɜɥɟɧɢɹ ɪɚɡɜɟтɜɥёɧɧɨɣ ɫɢɫтɟɦɵ тɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ. 
 

2.2.1. ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ ɤɨɦɩɪɟɫɫɨɪɚ 

ȼ ɫɨɫтɚɜ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɜɯɨɞɹт 

ɞɜɚ ɰɟɧтɪɨɛɟɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɚ тɪёɯɫтɭɩɟɧɱɚтɨɝɨ ɫɠɚтɢɹ ɋ-1Ⱥ ɢ ɋ-1ȼ, 
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ɤɚɠɞɵɣ ɢɡ ɤɨтɨɪɵɯ ɩɪɢɜɨɞɢтɫɹ ɜ ɞɟɣɫтɜɢɟ ɝɚɡɨтɭɪɛɢɧɧɵɦ ɞɜɢɝɚтɟɥɟɦ ɫ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫтɶɸ 16 Ɇȼт. Ɉɞɢɧ ɤɨɦɩɪɟɫɫɨɪ ɧɚɯɨɞɢтɫɹ ɩɨɫтɨɹɧɧɨ ɜ 

ɪɚɛɨтɟ, ɞɪɭɝɨɣ — ɜ ɪɟɡɟɪɜɟ. 

Ʉɨɧɫтɪɭɤтɢɜɧɨ тɪɢ ɫтɭɩɟɧɢ ɫɠɚтɢɹ ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ 

ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɞɧɨɦ ɜɚɥɭ ɫ ɞɜɢɝɚтɟɥɟɦ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

ɱɢɫɥɚ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ ɩɪɨɢɫɯɨɞɢт ɢɡɦɟɧɟɧɢɟ ɨɛɴёɦɧɨɣ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɤɨɦɩɪɟɫɫɨɪɚ ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɞɚɜɥɟɧɢɹ ɧɚɝɧɟтɚɧɢɹ. 

ɑɟɦ ɜɵɲɟ ɨɛɨɪɨтɵ, тɟɦ ɜɵɲɟ ɞɚɜɥɟɧɢɟ ɧɚɝɧɟтɚɧɢɹ ɢ ɧɢɠɟ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ, ɢ ɧɚɨɛɨɪɨт, ɱɟɦ ɧɢɠɟ ɨɛɨɪɨтɵ ɞɜɢɝɚтɟɥɹ, тɟɦ ɛɨɥɶɲɟ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɧɢɠɟ ɞɚɜɥɟɧɢɟ ɧɚɝɧɟтɚɧɢɹ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɡɚ ɫɱёт ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫтɨтɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚтɟɥɹ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ 

ɩɨɫтɨɹɧɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ. 

Ɍɚɤ ɤɚɤ ɥɢɧɢɹ ɜɫɚɫɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ ɱɟɪɟɡ ɪɟɫɢɜɟɪ 

ɫɜɹɡɚɧɚ ɫ ɢɡɨтɟɪɦɢɱɟɫɤɢɦɢ ɯɪɚɧɢɥɢɳɚɦɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, тɨ ɢɡɦɟɧɟɧɢɟ 

ɱɢɫɥɚ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ ɜɵɩɨɥɧɹɟтɫɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 

ɯɪɚɧɢɥɢɳɚɯ ɡɚ ɫɱёт ɨтɤɚɱɤɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɚɪɨɜ ɩɪɢ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɢ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢ ɢɡ-ɡɚ тɟɩɥɨɩɪɢтɨɤɨɜ. Ⱦɚɜɥɟɧɢɟ ɜ ɯɪɚɧɢɥɢɳɚɯ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɞɨɥɠɧɨ ɫɨɫтɚɜɥɹтɶ 300…500 ɦɦ ɜɨɞ. ɫт. (ɜ ɫɪɟɞɧɟɦ 400 ɦɦ ɜɨɞ. ɫт). 

ɇɚ ɪɢɫ. 2.6 ɩɪɟɞɫтɚɜɥɟɧ ɝɪɚɮɢɤ ɤɨɥɟɛɚɧɢɣ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ 

ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɢ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ 

ɡɚɜɢɫɢɦɨɫтɢ ɨт ɫɭтɨɱɧɨɝɨ ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 
Ɋɢɫ. 2.6. Ʉɨɥɟɛɚɧɢɹ ɱɚɫтɨтɵ ɨɛɨɪɨтɨɜ ȽɌȾ (1) ɢ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ 
ɚɦɦɢɚɤɚ (2) ɩɪɢ ɫɨɨтɜɟтɫтɜɭɸɳɢɯ ɫɭтɨɱɧɵɯ ɢɡɦɟɧɟɧɢɹɯ тɟɦɩɟɪɚтɭɪɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (3) 
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ɂɡ ɪɢɫ. 2.6 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɨт 18 ɞɨ 32 °ɋ, ɫɨɨтɜɟтɫтɜɭɸɳɟɣ ɥɟтɧɟɦɭ ɪɟɠɢɦɭ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ, 

ɨɛɨɪɨтɵ ɞɜɢɝɚтɟɥɹ ɤɨɦɩɪɟɫɫɨɪɚ ɢɡɦɟɧɹɸтɫɹ ɨт 4800 ɞɨ 5100 ɦɢɧ–1. 

ɉɪɢ ɷтɨɦ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭтɨɤ ɧɚɛɥɸɞɚɟтɫɹ ɛɨɥɶɲɚɹ ɚɦɩɥɢтɭɞɚ 

ɤɨɥɟɛɚɧɢɣ, ɤɚɤ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ, тɚɤ ɢ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

ȼ ɞɧɟɜɧɨɟ ɠɟ ɜɪɟɦɹ, ɤɨɝɞɚ тɟɦɩɟɪɚтɭɪɚ ɜɨɡɞɭɯɚ ɩɨɜɵɲɚɟтɫɹ, ɚɦɩɥɢтɭɞɚ 

ɤɨɥɟɛɚɧɢɣ ɭɦɟɧɶɲɚɟтɫɹ ɢ ɩɪɚɤтɢɱɟɫɤɢ ɫтɚɛɢɥɢɡɢɪɭɟтɫɹ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ 

тɟɦ, ɱтɨ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɩɪɢ ɫɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɜɨɡɞɭɯɚ ɜɨɡɪɚɫтɚɟт 

тɟɦɩɟɪɚтɭɪɧɵɣ ɧɚɩɨɪ ɫɨ ɫтɨɪɨɧɵ ɜɨɡɞɭɯɚ, ɢ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɤɨɧɞɟɧɫɢɪɭɟтɫɹ 

ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ. Ɉɞɧɚɤɨ ɫɢɫтɟɦɨɣ ɚɜтɨɦɚтɢɤɢ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ 

ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ, ɜ ɪɟɡɭɥɶтɚтɟ ɱɟɝɨ ɨɛɨɪɨтɵ ɞɜɢɝɚтɟɥɹ 

ɚɜтɨɦɚтɢɱɟɫɤɢ ɭɜɟɥɢɱɢɜɚɸтɫɹ, ɫɢɫтɟɦɚ ɪɚɡɝɪɭɠɚɟтɫɹ, ɢ ɞɚɜɥɟɧɢɟ 

ɩɨɜɵɲɚɟтɫɹ, ɞɨɫтɢɝɚɹ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɢɫ. 2.6 ɩɨɤɚɡɵɜɚɟт, ɱтɨ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ ɧɨɱɧɨɟ 

ɜɪɟɦɹ ɤɨɥɟɛɥɟтɫɹ ɨт 30 ɞɨ 40 °ɋ ɢ ɜ ɫɪɟɞɧɟɦ ɫɨɫтɚɜɥɹɟт 35 °ɋ. Ⱦɚɜɥɟɧɢɟ 

ɤɨɧɞɟɧɫɚɰɢɢ, ɫɨɝɥɚɫɧɨ ɪɢɫ. 2.4, ɢɡɦɟɧɹɟтɫɹ ɨт 1,15 ɞɨ 1,55 Ɇɉɚ, т. ɟ. ɧɚ 0,4 

Ɇɉɚ, ɱтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ ɧɚɥɢɱɢɢ ɡɧɚɱɢтɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ 

ɤɨɧɞɟɧɫɚɰɢɢ ɨтɧɨɫɢтɟɥɶɧɨ ɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ 1,35 Ɇɉɚ. Ⱦɚɜɥɟɧɢɟ 

ɤɨɧɞɟɧɫɚɰɢɢ 1,15 Ɇɉɚ ɹɜɥɹɟтɫɹ ɧɢɠɧɢɦ ɩɪɟɞɟɥɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɇɢɠɟ 

ɞɚɧɧɨɝɨ ɞɚɜɥɟɧɢɟ ɷɤɫɩɥɭɚтɢɪɨɜɚтɶ ɤɨɦɩɪɟɫɫɨɪ ɡɚɩɪɟɳɟɧɨ. 

ɋɧɢɡɢтɶ ɚɦɩɥɢтɭɞɭ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɣ ɧɚɝɧɟтɚɧɢɹ (ɤɨɧɞɟɧɫɚɰɢɢ) 

ɚɦɦɢɚɤɚ ɦɨɠɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɩɭтɹɦɢ. ȼɨ-ɩɟɪɜɵɯ, ɜɦɟɫтɨ тɪɟтɶɟɣ ɫтɭɩɟɧɢ 

ɫɠɚтɢɹ ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢɦɟɧɢтɶ ɨтɞɟɥɶɧɵɣ ɤɨɦɩɪɟɫɫɨɪ, 

ɤɨтɨɪɵɣ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ ɦɨɠɧɨ ɨтɤɥɸɱɚтɶ ɢ ɩɨɞɞɟɪɠɢɜɚтɶ ɧɢɡɤɨɟ 

ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ, ɧɚɩɪɢɦɟɪ, 0,8 Ɇɉɚ. Ɉɞɧɚɤɨ ɞɚɧɧɨɟ ɪɟɲɟɧɢɟ ɢɡ-ɡɚ 

ɤɨɧɫтɪɭɤтɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫтɟɣ ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ, ɫтɭɩɟɧɢ ɫɠɚтɢɹ 

ɤɨтɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɞɧɨɦ ɜɚɥɭ ɫ ɝɚɡɨтɭɪɛɢɧɧɵɦ ɩɪɢɜɨɞɨɦ, 

ɪɟɚɥɢɡɨɜɚтɶ ɧɟɜɨɡɦɨɠɧɨ. ȼɨ-ɜтɨɪɵɯ, ɭɫтɚɧɨɜɢтɶ ɱɚɫтɨтɧɵɟ ɪɟɝɭɥɹтɨɪɵ 

ɩɪɢɜɨɞɨɜ (ɑɊɉ) ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɤɨɧɞɟɧɫɚтɨɪɚ, 

ɤɨтɨɪɵɟ ɩɨɡɜɨɥɹт ɩɥɚɜɧɨ ɢɡɦɟɧɹтɶ тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ. 
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ȼ-тɪɟтɶɢɯ, ɪɚɡɪɚɛɨтɚтɶ ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɢ ɨтɤɥɸɱɟɧɢɹ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜ ɫɨɨтɜɟтɫтɜɢɢ ɫ ɢɡɦɟɧɟɧɢɟɦ 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩтɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ 

ɪɚɛɨтɵ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɫɥɟɞɧɢɣ ɜɚɪɢɚɧт ɹɜɥɹɟтɫɹ, ɧɟɫɨɦɧɟɧɧɨ, ɚɤтɭɚɥɶɧɵɦ ɜɧɟ ɡɚɜɢɫɢɦɨɫтɢ 

ɨт ɧɚɥɢɱɢɹ ɑɊɉ ɜɟɧтɢɥɹтɨɪɨɜ. Ȼɟɡɭɫɥɨɜɧɨ, ɭɫтɚɧɨɜɤɚ ɑɊɉ ɜɟɧтɢɥɹтɨɪɨɜ ɜ 

ɤɨɥɢɱɟɫтɜɟ 80 ɲт. ɩɨɡɜɨɥɢт ɫɦɹɝɱɢтɶ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɣ, ɨɞɧɚɤɨ ɛɟɡ 

ɫɨɨтɜɟтɫтɜɭɸɳɟɝɨ ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɛɭɞɟт ɷɮɮɟɤтɢɜɧɵɦ.  

Ʉɪɨɦɟ ɷтɨɝɨ, ɤ ɮɚɤтɨɪɚɦ, ɜɵɡɵɜɚɸɳɢɦ ɤɨɥɟɛɚɧɢɹ, ɦɨɠɧɨ ɨтɧɟɫтɢ ɢ 

ɤɨɧɫтɪɭɤтɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫтɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 

ɧɚɥɢɱɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ, ɤɨтɨɪɵɟ ɭɫɢɥɢɜɚɸт 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ [23]. 
 

2.2.2. ȼɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɞɟɧɫɚɬɨɪɚ 

ɂɡ ɪɢɫ. 1.11 ɜɢɞɧɨ, ɱтɨ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 18 °ɋ ɜ 

ɪɚɛɨтɟ ɦɨɠɟт ɧɚɯɨɞɢтɶɫɹ ɨт 28 ɞɨ 48 ɜɟɧтɢɥɹтɨɪɨɜ, ɚ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ 32 °ɋ 

— ɨт 68 ɞɨ 74 ɲт. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫтɜɨɦ ɮɚɤтɨɪɨɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɛɨтɭ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟɧɟɧɢɹ, ɤɚɤ ɱɢɫɥɚ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ, тɚɤ ɢ 

ɤɨɥɢɱɟɫтɜɚ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ, ɡɚɜɢɫɹɳɢɯ ɨт тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɦɨɝɭт ɩɪɢɜɨɞɢтɶ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɤɨɥɟɛɚтɟɥɶɧɵɯ 

ɹɜɥɟɧɢɣ ɜɧɭтɪɢ ɫɢɫтɟɦɵ Ⱥɏɍ Д24-28]. 

ɂɫɫɥɟɞɭɟɦ ɜɥɢɹɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɧɚ ɤɨɥɟɛɚɧɢɹ 

ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɚɦɦɢɚɤɚ. Ʉɨɧɫтɪɭɤтɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫтɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɪɚɫɫɦɨтɪɟɧɵ ɜ ɪɚɡɞɟɥɟ 1.2. Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɜɟɥɢɱɢɧɭ 

ɫɭɦɦɚɪɧɵɯ ɩɨтɟɪɶ ɞɚɜɥɟɧɢɹ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ. ɗтɨ ɩɨɡɜɨɥɢт ɧɚɣтɢ 

ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɠɞɨɝɨ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɪɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɚɩɩɚɪɚтɚɦɢ, ɚ тɚɤɠɟ 

ɞɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ. ȼ ɪɟɡɭɥɶтɚтɟ ɦɨɠɧɨ ɛɭɞɟт ɫɨɩɨɫтɚɜɢтɶ ɩɨɥɭɱɟɧɧɵɟ 

ɪɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɫ ɞɟɣɫтɜɢтɟɥɶɧɵɦɢ ɩɨɤɚɡɚтɟɥɹɦɢ ɪɚɛɨтɵ Ⱥɏɍ. 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɨɫɧɨɜɧɨɦ 

ɨɩɪɟɞɟɥɹɸтɫɹ ɩɨтɟɪɹɦɢ ɞɚɜɥɟɧɢɹ ɧɚ тɪɟɧɢɟ ɢ ɜ ɦɟɫтɧɵɯ ɫɨɩɪɨтɢɜɥɟɧɢɹɯ, 

ɤɨтɨɪɵɟ ɡɚɜɢɫɹт ɨт ɤɨɧɫтɪɭɤɰɢɢ тɟɩɥɨɨɛɦɟɧɧɢɤɚ Д18, 84]. 

ȼ ɨɛɳɟɦ ɜɢɞɟ тɟɨɪɟтɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, ɨɩɢɫɵɜɚɸɳɭɸ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 

ɫɨɩɪɨтɢɜɥɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɚɦɦɢɚɤɚ ɜɧɭтɪɢ тɪɭɛ ɢ ɤɚɧɚɥɨɜ ɪɚɡɜɟтɜɥёɧɧɨɣ 

ɫɢɫтɟɦɵ тɪɭɛɨɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ, ɦɨɠɧɨ ɩɪɟɞɫтɚɜɢтɶ ɜ 

ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

 тɪ ɦɫp p p  (2.24) 

  (2.25) 

  (2.26) 

 Re
wd
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 e d  (2.28) 

 
0,50,11ɟ  (2.29) 

 
0,25

0,11 (68 Re)ɟ  (2.30) 

Ɏɨɪɦɭɥɵ (2.29) ɢɥɢ (2.30) ɢɫɩɨɥɶɡɭɸтɫɹ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɚ 

тɟɱɟɧɢɹ ɚɦɦɢɚɤɚ ɜ тɪɭɛɟ, ɤɨтɨɪɵɣ ɨɩɪɟɞɟɥɹɟтɫɹ ɤɪɢтɟɪɢɟɦ Ɋɟɣɧɨɥɶɞɫɚ. 

Ʉɪɨɦɟ ɷтɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢтɵɜɚтɶ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨтɨɤɨɜ ɚɦɦɢɚɤɚ ɢ 

ɟɝɨ ɦɚɫɫɨɜɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫтɤɚ тɪɭɛɨɩɪɨɜɨɞɚ. 

ɇɚɝɪɭɡɤɚ ɤɚɠɞɨɝɨ тɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɢ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ 

ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɚɦɦɢɚɤɚ ɨɩɪɟɞɟɥɹɸтɫɹ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɨɜ ɪɚɛɨтɵ 

ɜɟɧтɢɥɹтɨɪɨɜ ɫ ɭɱётɨɦ ɞɚɧɧɵɯ ɨ ɪɚɫɱётɚɯ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ 

ɪɚɛɨтɟ ɟɝɨ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ Д23Ж. ɍɩɪɨɳёɧɧɚɹ ɫɯɟɦɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨтɨɤɨɜ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɩɪɟɞɫтɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2.7. 

ɂɡ ɪɢɫ. 2.7 ɜɢɞɧɨ, ɱтɨ ɫɭɳɟɫтɜɭɸɳɚɹ ɫɯɟɦɚ ɪɚɡɜɟтɜɥёɧɧɨɣ ɫɢɫтɟɦɵ 

тɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ ɢɦɟɟт 7 ɩɚɪɚɥɥɟɥɟɣ (тɚɛɥ. 2.6). 

ɉɚɪɚɦɟтɪɵ ɜ тɨɱɤɚɯ (К) ɢ (С) ɯɚɪɚɤтɟɪɢɡɭɸтɫɹ ɞɚɜɥɟɧɢɟɦ ɢ тɟɦɩɟɪɚтɭɪɨɣ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɥɢɧɢɢ ɧɚɝɧɟтɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ/ɋ-1ȼ (ɚ), ɚ 

тɚɤɠɟ ɞɚɜɥɟɧɢɟɦ ɢ тɟɦɩɟɪɚтɭɪɨɣ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ D-4 (h). 
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Ɋɢɫ. 2.7. ɍɩɪɨɳёɧɧɚɹ ɤɨɥɥɟɤтɨɪɧɚɹ ɫɯɟɦɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨтɨɤɨɜ 

ɚɦɦɢɚɤɚ ɜ ɜɨɡɞɭɲɧɨɦ ɤɨɧɞɟɧɫɚтɨɪɟ Ⱥɏɍ:  

1-7 — ɩɨɪɹɞɤɨɜɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 

ɩɚɪɚɥɥɟɥɟɣ; 

a-h —ɭɡɥɨɜɵɟ тɨɱɤɢ; 

ɢɧɞɟɤɫɵ: 1, 2, …, 10 — ɫɨɨтɜɟтɫтɜɭɸт 

ɧɭɦɟɪɚɰɢɢ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ; 

VNH3, LNH3 — ɝɚɡɨɨɛɪɚɡɧɵɣ ɢ ɠɢɞɤɢɣ 

ɚɦɦɢɚɤ, ɫɨɨтɜɟтɫтɜɟɧɧɨ 

Ɍɚɛɥɢɰɚ 2.6.  

Ɉɛɨɡɧɚɱɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ тɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ 

ɉɚɪɚɥɥɟɥɶ 1  2  3  4  5  6  7  

Ɉɛɨɡɧɚɱɟɧɢɟ a-bi bi-ci ci-di di-ei ei-fi fi-gi gi-h 

 
Ʉɚɤ ɭɠɟ ɨтɦɟɱɚɥɨɫɶ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɢɡɦɟɧɟɧɢɹɦɢ ɱɢɫɥɚ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ ɤɨɦɩɪɟɫɫɨɪɚ ɢ 

ɤɨɥɢɱɟɫтɜɨɦ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɩɨ 

ɩɨɤɚɡɚɧɢɹɦ ɞɚɜɥɟɧɢɹ ɢ тɟɦɩɟɪɚтɭɪɵ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ D-4 (h). 

ɇɭɦɟɪɚɰɢɹ тɟɩɥɨɨɛɦɟɧɧɵɯ ɩɭɱɤɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ ɢ ɨɛɨɡɧɚɱɚɟтɫɹ 1, 2, …, 10, ɫɨɨтɜɟтɫтɜɟɧɧɨ. 

Ⱥɦɦɢɚɤ ɩɨɫɥɟ ɫɠɚтɢɹ ɜ ɤɨɦɩɪɟɫɫɨɪɟ ɩɨɞɚётɫɹ ɩɨ ɤɨɥɥɟɤтɨɪɭ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪ ȿ-1. ȼ тɚɛɥ. 2.7, ɫɨɝɥɚɫɧɨ ɪɢɫ. 2.7, ɫɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ 

ɯɚɪɚɤтɟɪɧɵɟ ɪɚɡɦɟɪɵ тɪɭɛɨɩɪɨɜɨɞɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ. 
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Ⱦɥɢɧɵ тɪɭɛɨɩɪɨɜɨɞɨɜ ɦɟɠɞɭ ɜɯɨɞɚɦɢ ɢ ɜɵɯɨɞɚɦɢ ɫɨɫɟɞɧɢɯ 

тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢтɶ ɤɚɤ b = b1+i – bi ɢ g = g1+i – gi, ɤɨтɨɪɵɟ 

ɪɚɜɧɵ ɦɟɠɞɭ ɫɨɛɨɣ, т.ɟ. b = g = 4,775 ɦ, ɤɪɨɦɟ ɞɥɢɧɵ b6-5, ɫɨɫтɚɜɥɹɸɳɟɣ 

8,775 ɦ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɚɥɢɱɢɟɦ ɤɨɦɩɟɧɫɚтɨɪɨɜ тɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ тɚɛɥ. 2.7, ɦɨɠɧɨ ɪɚɫɫɱɢтɚтɶ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ тɪɟɧɢɸ ɩɨ ɮɨɪɦɭɥɟ (2.25). 

Ɍɚɛɥɢɰɚ 2.7  
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ тɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫтɟɦɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 
Ɉɛɨɡɧɚɱɟɧɢɟ a a-bi bi-ci ci-di di-ei ei-fi fi-gi gi-h 

Ⱦɢɚɦɟтɪ, ɦɦ 
D1 D2 D3 D4 D5 D6 D7 D8 
300 250 100 75 25 50 75 150 

Ⱦɥɢɧɚ, ɦ 
L1 L2 L3 L4 L5 L6 L7 L8 
25 51,75* 4 4 48 3 0,5 47,75* 

ɉɪɢɦɟɱɚɧɢɟ: * — ɨɛɳɚɹ ɞɥɢɧɚ тɪɭɛɨɩɪɨɜɨɞɚ ɫɨɨтɜɟтɫтɜɭɸɳɟɝɨ ɞɢɚɦɟтɪɚ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨтɟɪɶ ɞɚɜɥɟɧɢɣ ɜ ɦɟɫтɧɵɯ ɫɨɩɪɨтɢɜɥɟɧɢɹɯ ɩɨ 

ɮɨɪɦɭɥɟ (2.26) ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫтɶ ɧɚɥɢɱɢɟ ɜɫɟɯ ɦɟɫтɧɵɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ, 

ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨтɨɪɵɯ, ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɚɦ 1.3, 1.6 ɢ 2.7, ɩɪɟɞɫтɚɜɥɟɧɚ 

ɧɚ ɪɢɫ. 2.8,ɛ; ɡɧɚɱɟɧɢɹ ɠɟ ɢɯ ɫɜɟɞɟɧɵ ɜ тɚɛɥ. 2.8. 

ɂɡ ɪɢɫ. 2.8,ɚ ɜɢɞɧɨ, ɱтɨ тɟɩɥɨɨɛɦɟɧɧɢɤ ɢɦɟɟт ɱɟтɵɪɟ ɪɹɞɚ тɪɭɛɧɵɯ ɩɭɱɤɨɜ 

ɫ ɪɚɡɧɵɦ ɱɢɫɥɨɦ тɪɭɛ ɩɨ ɯɨɞɚɦ 39, 38, 39, 38, ɫɨɨтɜɟтɫтɜɟɧɧɨ. ɇɭɦɟɪɚɰɢɹ ɪɹɞɨɜ 

ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɫɜɟɪɯɭ ɜɧɢɡ. ɉɪɢ ɷтɨɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɯɨɞɨɜ ɪɚɜɧɨ ɱɢɫɥɭ 

ɪɹɞɨɜ. ɉɨɷтɨɦɭ ɧɚ ɪɢɫ. 2.8,ɛ ɫɯɟɦɚтɢɱɧɨ ɩɨɤɚɡɚɧɨ 4 ɯɨɞɚ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜ 

тɟɩɥɨɨɛɦɟɧɧɨɦ ɩɭɱɤɟ ɫ ɭɤɚɡɚɧɢɟɦ ɦɟɫтɧɵɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ. Ⱦɥɢɧɚ ɨɪɟɛɪёɧɧɨɣ 

тɪɭɛɵ ɫɨɫтɚɜɥɹɟт 12 ɦ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɢ ɨɞɧɨɝɨ ɯɨɞɚ тɟɩɥɨɨɛɦɟɧɧɢɤɚ. Ɉɛɳɚɹ 

ɞɥɢɧɚ ɱɟтɵɪёɯ ɯɨɞɨɜ ɪɚɜɧɚ 48 ɦ (L5, тɚɛɥ. 2.7). 

Ʉɪɨɦɟ ɷтɨɝɨ, ɫɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɷɮɮɟɤтɢɜɧɨɫтɶ ɪɚɛɨтɵ тɟɩɥɨɨɛɦɟɧɧɨɣ 

ɩɨɜɟɪɯɧɨɫтɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɡɚɜɢɫɢт ɨт ɪɟɠɢɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɧɚ ɪɢɫ. 1.9 ɩɨɤɚɡɚɧɵ ɪɚɡɥɢɱɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨтɵ 

тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɨɱɟɪёɞɧɨɫтɢ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ. 
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ɚ) 

 
ɛ) 

Ɋɢɫ. 2.8. ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɟɫтɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨтɟɪɶ ɞɚɜɥɟɧɢɹ ɜ 
ɤɨɥɥɟɤтɨɪɚɯ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ (ɚ) ɢ ɜ тɟɩɥɨɨɛɦɟɧɧɨɦ ɩɭɱɤɟ (ɛ): 
Ⱥ — ɜɯɨɞ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ; 
ȼ — ɜɵɯɨɞ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ; 
ɋ — ɜɵɯɨɞ ɇɄȽ; 

1 – 13 — ɨɛɨɡɧɚɱɟɧɢɟ ɦɟɫтɧɵɯ 
ɫɨɩɪɨтɢɜɥɟɧɢɣ 

\ 

ɇɚ ɪɢɫ. 2.9 ɩɨɤɚɡɚɧ ɯɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɚɦɦɢɚɤɚ ɩɨ ɞɥɢɧɟ 

ɯɨɞɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ. 

ȼ ɤɚɱɟɫтɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɥɢɫɶ ɪɚɫɱётɧɵɟ ɩɚɪɚɦɟтɪɵ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ: ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ — 1,7 Ɇɉɚ; тɟɦɩɟɪɚтɭɪɚ 

ɤɨɧɞɟɧɫɚɰɢɢ — 43,3 °ɋ; тɟɦɩɟɪɚтɭɪɚ ɚтɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 32,2 °ɋ. 

ɂɡ ɪɢɫ. 2.9 ɫɥɟɞɭɟт, ɱтɨ ɩɪɢ ɪɚɛɨтɚɸɳɢɯ ɢɥɢ ɧɟ ɪɚɛɨтɚɸɳɢɯ ɞɜɭɯ 

ɜɟɧтɢɥɹтɨɪɚɯ (ɪɟɠɢɦɵ 1 ɢɥɢ 4, ɥɢɧɢɹ 1) ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɧɚɱɢɧɚɟтɫɹ 

ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɩɪɨɯɨɞɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ, т. ɟ. ɩɨɫɥɟ 12 ɦ. 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɪɚɛɨтɭ тɨɥɶɤɨ ɩɟɪɜɨɝɨ ɜɟɧтɢɥɹтɨɪɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ 

ɚɦɦɢɚɤɚ (ɪɟɠɢɦ 3) ɤɨɧɞɟɧɫɚɰɢɹ ɧɚɱɢɧɚɟтɫɹ ɩɨɫɥɟ ɜтɨɪɨɝɨ ɩɪɨɯɨɞɚ 

тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ, т. ɟ. ɩɨɫɥɟ 24 ɦ. ȼ ɫɥɭɱɚɟ ɜɤɥɸɱɟɧɢɹ тɨɥɶɤɨ ɜтɨɪɨɝɨ  
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Ɋɢɫ. 2.9. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɟ тɟɦɩɟɪɚтɭɪɵ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɜ ɡɚɜɢɫɢɦɨɫтɢ 
ɨт ɪɟɠɢɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ:  
1 — ɨɛɚ ɜɟɧтɢɥɹтɨɪɚ ɜɤɥɸɱɟɧɵ ɢɥɢ ɨɛɚ ɜɵɤɥɸɱɟɧɵ (ɪɟɠɢɦɵ 1 ɢɥɢ 4); 
2 — ɩɟɪɜɵɣ ɜɵɤɥɸɱɟɧ, ɜтɨɪɨɣ ɜɤɥɸɱɟɧ (ɪɟɠɢɦ 2); 
3 — ɩɟɪɜɵɣ ɜɤɥɸɱɟɧ, ɜтɨɪɨɣ ɜɵɤɥɸɱɟɧ (ɪɟɠɢɦ 3) 

 

ɜɟɧтɢɥɹтɨɪɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ (ɪɟɠɢɦ 2) ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ 
ɧɚɱɢɧɚɟтɫɹ ɧɚ ɫɟɪɟɞɢɧɟ ɜтɨɪɨɝɨ ɯɨɞɚ ɩɪɢɛɥɢɡɢтɟɥɶɧɨ ɩɨɫɥɟ 18 ɦ ɞɥɢɧɵ 
тɪɭɛɵ. ɂɡ ɚɧɚɥɢɡɚ ɯɚɪɚɤтɟɪɚ ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪ ɚɦɦɢɚɤɚ ɩɨ ɞɥɢɧɟ 
тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɨɜ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 
ɦɨɠɧɨ ɭɫтɚɧɨɜɢтɶ ɫɥɟɞɭɸɳɟɟ: 

Ɍɚɛɥɢɰɚ 2.8 
Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧтɨɜ ɦɟɫтɧɵɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ 

№ ɏɚɪɚɤтɟɪɢɫтɢɤɚ ɦɟɫтɧɵɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɦɫ 

1  ȼɧɟɡɚɩɧɨɟ ɫɭɠɟɧɢɟ тɪɭɛɨɩɪɨɜɨɞɚ 0,2 

2  Ʉɨɥɟɧɨ ɫ ɭɝɥɨɦ 90ɨ 1,1 

3  ɇɨɪɦɚɥɶɧɵɣ ɜɟɧтɢɥɶ (ɩɨɥɧɨɟ ɨтɤɪɵтɢɟ) 4,1 

4  Ɍɪɨɣɧɢɤ 1,0 

5  Ɏɥɚɧɰɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ 0,5 

6  ɉɨɜɨɪɨт ɧɚ 180°ɜ U-ɨɛɪɚɡɧɨɣ тɪɭɛɤɟ 0,5 

7  ȼɧɟɡɚɩɧɨɟ ɪɚɫɲɢɪɟɧɢɟ тɪɭɛɨɩɪɨɜɨɞɚ 0,2 

8  ȼɯɨɞɧɚɹ ɤɚɦɟɪɚ тɟɩɥɨɨɛɦɟɧɧɢɤɚ 1,5 

9  ɉɨɜɨɪɨт ɩɨтɨɤɚ ɧɚ 90ɨ 0,21 

10  ȼɯɨɞ ɩɨтɨɤɚ ɜ тɪɭɛɵ  0,5 

11  ȼɵɯɨɞ ɩɨтɨɤɚ ɢɡ тɪɭɛ 1,0 

12  ɉɨɜɨɪɨт ɧɚ 180° ɦɟɠɞɭ ɯɨɞɚɦɢ тɟɩɥɨɨɛɦɟɧɧɢɤɚ  2,5 

13  ȼɵɯɨɞɧɚɹ ɤɚɦɟɪɚ тɟɩɥɨɨɛɦɟɧɧɢɤɚ 1,5 
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1. ɉɟɪɜɵɟ ɞɜɚ ɯɨɞɚ тɪɭɛ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɨɛɟɫɩɟɱɢɜɚɸт ɩɪɨɰɟɫɫ 

ɨɯɥɚɠɞɟɧɢɹ ɚɦɦɢɚɤɚ ɞɨ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ, ɚ ɫɥɟɞɭɸɳɢɟ ɞɜɚ ɯɨɞɚ 

тɪɭɛ — ɩɪɨɰɟɫɫɵ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ 

ɜɵɯɨɞɟ ɢɡ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ. 

2. ɉɪɟɞɩɨɱтɢтɟɥɶɧɟɟ ɜɤɥɸɱɚтɶ ɜ ɪɚɛɨтɭ ɜɧɚɱɚɥɟ ɜтɨɪɨɣ ɜɟɧтɢɥɹтɨɪ ɩɨ 

ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ (ɪɟɠɢɦ 3) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɵɦ (ɪɟɠɢɦ 2), тɚɤ ɤɚɤ 

ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɧɚɱɢɧɚɟтɫɹ ɪɚɧɶɲɟ ɢ ɜ ɫɜɹɡɢ ɫ ɷтɢɦ ɤɨɥɢɱɟɫтɜɨ 

ɨтɜɨɞɢɦɨɝɨ тɟɩɥɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɛɭɞɟт ɛɨɥɶɲɟ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɢɦ 

ɡɧɚɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧтɚ тɟɩɥɨɩɟɪɟɞɚɱɢ ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɧɚ 

ɧɚɱɚɥɶɧɨɦ ɭɱɚɫтɤɟ тɪɭɛɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɫɥɟɞɭɸɳɢɦ. 

Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ тɟɩɥɨɨɛɦɟɧɧɨɝɨ 

ɩɭɱɤɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 1,7 Ɇɉɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт 

ɪɟɠɢɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ɪɢɫ. 1.9) ɢ 

ɤɨɧɫтɪɭɤтɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫтɟɣ ɪɚɡɜɟтɜɥёɧɧɨɣ ɫɢɫтɟɦɵ тɪɭɛɨɩɪɨɜɨɞɨɜ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɟɞɫтɚɜɥɟɧɵ ɜ тɚɛɥ. 2.9. 

ɂɡ тɚɛɥ. 2.9 ɜɢɞɧɨ, ɱтɨ ɨɛɳɟɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨтɢɜɥɟɧɢɟ 

тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɭɪɚɜɧɟɧɢɸ (2), ɢɡɦɟɧɹɟтɫɹ ɨт 0,03 

ɞɨ 15,11 ɤɉɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ 

ɤɨɥɢɱɟɫтɜɨɦ ɢ ɨɱɟɪёɞɧɨɫтɶɸ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. 

Ɍɚɛɥɢɰɚ 2.9.  

Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ 
ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

D, ɦɦ 100 75 25 50 75 PTO, 

ɤɉɚ L, ɦ 4 4 48 3 0,5 

1 0,018 0,006 0,004 0,0006 0,0008 0,03 

2 2,56 0,88 0,50 0,081 0,11 4,14 

3 2,66 0,92 0,62 0,084 0,12 4,40 

4 9,60 3,30 1,50 0,30 0,42 15,11 
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Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɩɨɲɚɝɨɜɵɯ (ɩɨ ɨтɞɟɥɶɧɵɦ ɭɱɚɫтɤɚɦ) ɢ ɨɛɳɢɯ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɤɨɥɥɟɤтɨɪɨɜ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɩɪɟɞɫтɚɜɥɟɧɵ ɜ тɚɛɥ. 2.10. 

Ɍɚɛɥɢɰɚ 2.10.  

Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɤɨɥɥɟɤтɨɪɨɜ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɤɉɚ 

NH3 ɌɈ 1 2 3 4 5 6 7 8 9 10 

V 
PV 36,63 0,855 0,675 0,517 0,380 5,759 0,169 0,095 0,044 0,011 

PV 36,63 37,49 38,16 38,68 39,06 44,82 44,99 45,08 45,13 45,14 

L 
PL 2,19 0,201 0,159 0,122 0,089 0,547 0,040 0,022 0,010 0,002 

PL 3,38 1,192 0,991 0,833 0,711 0,622 0,074 0,035 0,012 0,002 

 

ɂɡ тɚɛɥ. 2.10 ɫɥɟɞɭɟт, ɱтɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɜ ɤɨɥɥɟɤтɨɪɟ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɜ ɩɟɪɜɵɣ тɟɩɥɨɨɛɦɟɧɧɢɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨ 

ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ, ɛɭɞɟт ɪɚɜɧɨ 36,63 ɤɉɚ, ɚ ɧɚ ɜɯɨɞɟ ɜ ɩɨɫɥɟɞɧɢɣ (ɞɟɫɹтɵɣ) 

— 45,14 ɤɉɚ. Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɤɨɥɥɟɤтɨɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɪɢ 

ɫɥɢɜɟ ɟɝɨ ɨт ɞɟɫɹтɨɝɨ ɞɨ ɩɟɪɜɨɝɨ тɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɨɫтɚɜɢт 3,38 ɤɉɚ.  

ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶтɚтɨɜ (ɫɦ. тɚɛɥɢɰɵ 2.9 ɢ 2.10) ɦɨɠɧɨ 

ɭɫтɚɧɨɜɢтɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɪɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟтɚɧɢɹ 

ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɞɚɜɥɟɧɢɟɦ ɜ ɪɟɫɢɜɟɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ D-4, ɤɨтɨɪɨɟ ɜ 

ɫɪɟɞɧɟɦ ɫɨɫтɚɜɢт P = PV + PTO + PL = 45,14 + 15,11 + 3,38 = 63,63 

ɤɉɚ ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱётɧɵɟ ɡɧɚɱɟɧɢɹ ɛɥɢɡɤɢ ɤ ɞɟɣɫтɜɢтɟɥɶɧɵɦ 

ɷɤɫɩɥɭɚтɚɰɢɨɧɧɵɦ ɩɨɤɚɡɚтɟɥɹɦ, ɤɨтɨɪɵɟ ɢɡɦɟɧɹɸтɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨт 0,3 ɞɨ 

0,9 ɛɚɪ (30…90 ɤɉɚ) ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɜɪɟɦɟɧɢ ɝɨɞɚ ɢ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ. 

Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɚɦɦɢɚɤɚ ɩɨ ɮɨɪɦɭɥɚɦ (2)–(8) (ɫɦ. тɚɛɥɢɰɵ 2.9 ɢ 2.10), ɜ ɫɨɨтɜɟтɫтɜɢɢ ɫ ɪɢɫ. 

2.7, ɩɪɟɞɫтɚɜɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ ɧɚ ɪɢɫ. 2.10. 

Ɋɢɫ. 2.10 ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɟт ɫɭɳɟɫтɜɟɧɧɵɣ ɪɨɫт ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɫɨɩɪɨтɢɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ 1 ɧɚ ɭɱɚɫтɤɟ ɦɟɠɞɭ 
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тɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ 5 ɢ 6. ɗтɨт ɭɱɚɫтɨɤ ɯɚɪɚɤтɟɪɢɡɭɟтɫɹ ɧɚɥɢɱɢɟɦ 

ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨɝɨ ɩɟɪɟɯɨɞɚ ɨт ɨɞɧɨɣ ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɤ ɞɪɭɝɨɣ, 

ɧɚɩɪɢɦɟɪ, ɨт ȿ-1ȼ/ȿ-1D ɤ ȿ-1Ⱥ/ȿ-1ɋ (ɪɢɫ. 1.3), ɜ ɤɨтɨɪɨɦ ɭɫтɚɧɨɜɥɟɧ 

ɤɨɦɩɟɧɫɚтɨɪ тɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɢ ɞɨɩɨɥɧɢтɟɥɶɧɚɹ ɡɚɩɨɪɧɚɹ ɚɪɦɚтɭɪɚ. 

 
Ɋɢɫ. 2.10. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɚɦɦɢɚɤɚ:  

1 — ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ 

ɤɨɥɥɟɤтɨɪɚ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ; 

2 — ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ 

ɜɨɡɞɭɲɧɵɯ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ; 

3 — ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ 

ɤɨɥɥɟɤтɨɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ; 

4 — ɫɭɦɦɚɪɧɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 

ɫɨɩɪɨтɢɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚтɨɪɚ 
 

Ʉɪɨɦɟ ɷтɨɝɨ тɟɦɩ ɪɨɫтɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ, ɨтɧɨɫɹɳɢɣɫɹ ɤ ɩɟɪɜɨɣ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ 

ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ (ȿ-1ȼ/ȿ-1D), ɛɨɥɟɟ ɜɵɪɚɠɟɧ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɜтɨɪɨɣ 

ɫɟɤɰɢɟɣ (ȿ-1Ⱥ/ȿ-1ɋ). ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɟɡɤɢɦ ɫɧɢɠɟɧɢɟɦ ɪɚɫɯɨɞɚ ɚɦɦɢɚɤɚ 

ɩɪɚɤтɢɱɟɫɤɢ ɜ 2…10 ɪɚɡ ɜ ɤɨɥɥɟɤтɨɪɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ, ɨтɧɨɫɹɳɟɝɨɫɹ 

ɤ ɫɟɤɰɢɹɦ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1Ⱥ/ȿ-1ɋ [20]. 

Ⱥɧɚɥɨɝɢɱɧɚɹ ɫɢтɭɚɰɢɹ ɧɚɛɥɸɞɚɟтɫɹ ɢ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ 3. 

Ɉɞɧɚɤɨ ɨɧɚ ɨтɥɢɱɚɟтɫɹ тɟɦ, ɱтɨ ɦɟɠɞɭ ɜɵɯɨɞɚɦɢ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 5 ɢ 6 

ɨтɫɭтɫтɜɭɟт ɤɨɦɩɟɧɫɚтɨɪ тɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. ɉɨтɟɪɢ ɞɚɜɥɟɧɢɹ, ɤɚɤ 

ɦɨɠɧɨ ɡɚɦɟтɢтɶ, ɜɨɡɪɚɫтɚɸт ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɥɥɟɤтɨɪɚ ɩɪɢ ɫɥɢɜɟ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɦɚɫɫɨɜɨɝɨ ɪɚɫɯɨɞɚ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. 

ɉɨтɟɪɢ ɞɚɜɥɟɧɢɹ ɜ тɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɩɪɢ ɢɯ ɩɚɪɚɥɥɟɥɶɧɨɦ ɫɨɟɞɢɧɟɧɢɢ, 

ɯɚɪɚɤтɟɪɢɡɭɟɦɵɟ ɥɢɧɢɟɣ 2, ɜɨ ɜɫɟɯ ɚɩɩɚɪɚтɚɯ ɨɞɢɧɚɤɨɜɵ ɩɪɢ ɭɫɥɨɜɢɢ 

ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ. ȼ ɫɥɭɱɚɹɯ ɢɡɦɟɧɟɧɢɹ 
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тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɤɨтɨɪɚɹ ɡɚɜɢɫɢт ɨт ɪɟɠɢɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ, 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɫɨɝɥɚɫɧɨ тɚɛɥ. 2.9, ɛɭɞɭт 

тɚɤɠɟ ɢɡɦɟɧɹтɶɫɹ ɨт 0,03 ɞɨ 15,13 ɤɉɚ. Ʌɢɧɢɹ 4 ɯɚɪɚɤтɟɪɢɡɭɟт ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɫɭɦɦɚɪɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɩɨ ɭɱɚɫтɤɚɦ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɚɦɦɢɚɤɚ. ɉɪɢ ɷтɨɦ, ɱɟɦ ɞɚɥɶɲɟ ɪɚɫɩɨɥɨɠɟɧ тɟɩɥɨɨɛɦɟɧɧɢɤ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ, т.ɟ. ɛɥɢɠɟ ɤ ɤɨɧɰɭ ɩɨɫɥɟɞɧɢɯ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ, тɟɦ 

ɛɨɥɶɲɟ ɛɭɞɟт ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨтɢɜɥɟɧɢɟ, ɤɨтɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɨɞɨɥɟтɶ ɞɥɹ ɫɥɢɜɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪ. 

Ⱥɧɚɥɢɡ ɝɪɚɮɢɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ 

ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1, ɢɡɨɛɪɚɠёɧɧɨɝɨ ɧɚ ɪɢɫ. 2.10, ɩɨɡɜɨɥɹɟт ɫɞɟɥɚтɶ ɞɜɚ 

ɡɚɤɥɸɱɟɧɢɹ. 

ȼɨ-ɩɟɪɜɵɯ, ɫɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɪɟɫɢɜɟɪɨɜ D-4 ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɫɭɳɟɫтɜɥɹтɶ ɫ ɤɨɧɰɚ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɧɟ ɫ ɟɝɨ 

ɧɚɱɚɥɚ. ɗтɨ ɩɨɡɜɨɥɢт, ɫ ɨɞɧɨɣ ɫтɨɪɨɧɵ, ɪɟɚɥɢɡɨɜɚтɶ ɩɪɹɦɨтɨɱɧɭɸ ɫɯɟɦɭ 

ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ, ɚ ɧɟ ɩɪɨтɢɜɨтɨɱɧɭɸ, тɟɦ ɫɚɦɵɦ ɫɧɢɡɢтɶ ɚɦɩɥɢтɭɞɭ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜɫɥɟɞɫтɜɢɟ ɡɚɩɢɪɚɧɢɹ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ тɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɨɧɰɟ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɜ ɤɨɥɥɟɤтɨɪɚɯ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. ɋ ɞɪɭɝɨɣ ɫтɨɪɨɧɵ, ɢɦɟтɶ 

ɪɚɜɧɨɦɟɪɧɵɣ ɯɚɪɚɤтɟɪ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɨт 

ɛɨɥɶɲɟɝɨ ɤ ɦɟɧɶɲɟɦɭ ɞɚɜɥɟɧɢɸ, ɚ ɧɟ ɧɚɨɛɨɪɨт. 

ȼɨ-ɜтɨɪɵɯ, ɫɨɟɞɢɧɟɧɢɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ɞɨɥɠɧɨ ɛɵтɶ 

ɩɚɪɚɥɥɟɥɶɧɵɦ, ɚ ɧɟ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ-ɩɚɪɚɥɥɟɥɶɧɵɦ (ɪɢɫ. 1.3), ɱтɨ ɩɪɢɜɨɞɢт ɤ 

ɫɤɚɱɤɨɨɛɪɚɡɧɵɦ ɩɨтɟɪɹɦ ɧɚɩɨɪɚ ɧɚ ɩɟɪɟɯɨɞɧɵɯ ɭɱɚɫтɤɚɯ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɧɚɩɪɢɦɟɪ, ɦɟɠɞɭ тɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ 5 ɢ 6 (ɪɢɫ. 2.10). Ⱦɥɹ 

ɨɰɟɧɤɢ ɷɮɮɟɤтɢɜɧɨɫтɢ ɞɚɧɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɧɚ ɪɢɫ. 2.11 ɫɦɨɞɟɥɢɪɨɜɚɧɚ 

ɫɢтɭɚɰɢɹ, ɯɚɪɚɤтɟɪɢɡɭɸɳɚɹ ɪɚɛɨтɭ ɞɜɭɯ ɪɚɫɫɦɚтɪɢɜɚɟɦɵɯ ɫɯɟɦ ɫɨɟɞɢɧɟɧɢɹ 

ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ. Ⱦɚɜɥɟɧɢɟ ɧɚɝɧɟтɚɧɢɹ ɚɦɦɢɚɤɚ ɛɵɥɨ ɩɪɢɧɹтɨ 1760 ɤɉɚ. 

ɂɡ ɪɢɫ. 2.11 ɯɨɪɨɲɨ ɡɚɦɟтɧɨ ɫɭɳɟɫтɜɟɧɧɨɟ ɨтɥɢɱɢɟ ɞɜɭɯ ɫɯɟɦ 

ɫɨɟɞɢɧɟɧɢɣ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɯɚɪɚɤтɟɪɢɡɭɟɦɨɦ ɥɢɧɢɟɣ 

1 (Ⱥ-ȼ-ɋ-D), ɪɚɫɱётɧɨ ɭɫтɚɧɨɜɥɟɧɨ ɧɚɢɦɟɧɶɲɟɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ  



78 

 
Ɋɢɫ. 2.11. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ: 

1 — ɤɪɢɜɚɹ ɞɚɜɥɟɧɢɣ, 

ɯɚɪɚɤтɟɪɢɡɭɸɳɚɹ ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ 

Ⱥɏɍ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ-ɩɚɪɚɥɥɟɥɶɧɨɟ 

ɫɨɟɞɢɧɟɧɢɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ; 

2 — ɤɪɢɜɚɹ ɞɚɜɥɟɧɢɣ, ɯɚɪɚɤтɟɪɢɡɭɸɳɚɹ 

ɩɪɟɞɥɚɝɚɟɦɨɟ ɩɚɪɚɥɥɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ 

ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ; A, B, C, D, E — 

ɭɡɥɨɜɵɟ тɨɱɤɢ 
 

ɚɦɦɢɚɤɚ ɪɚɜɧɨɟ з1700 ɤɉɚ (1,7 Ɇɉɚ). ȼɨ ɜтɨɪɨɦ, — ɤɨтɨɪɨɦɭ ɨтɜɟɱɚɟт 

ɥɢɧɢɹ 2 (Ⱥ-ȼ-ȿ), ɧɚɢɦɟɧɶɲɟɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɦɨɠɟт ɢɡɦɟɧɹтɶɫɹ ɨт 

з1706 (тɨɱɤɚ ȿ) ɞɨ з1711 ɤɉɚ (тɨɱɤɚ ȼ) ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɤɨɥɢɱɟɫтɜɚ 

тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɨɞɧɨɣ ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚтɨɪɚ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɪɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɚɹ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 

ɦɨɠɟт ɛɵтɶ ɫɧɢɠɟɧɚ ɜ 1,5…3 ɪɚɡɚ, т. ɟ. ɨт 16 ɞɨ 5…10 ɤɉɚ. 

Ⱥɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɚɦɦɢɚɤɚ ɩɨɤɚɡɵɜɚɟт, ɱтɨ ɢɯ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢтɶ ɧɚ ɞɜɚ тɢɩɚ: 

ɫтɚтɢɱɟɫɤɢɟ (ɧɟ ɪɟɝɭɥɢɪɭɟɦɵɟ) ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ (ɪɟɝɭɥɢɪɭɟɦɵɟ). 

Ʉ «ɫтɚтɢɱɟɫɤɢɦ» ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨтɢɜɥɟɧɢɹɦ ɦɨɠɧɨ ɨтɧɟɫтɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ 

ɨɫɨɛɟɧɧɨɫтɹɦɢ ɜɨɡɞɭɲɧɵɯ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɫɯɟɦɨɣ ɢɯ ɫɨɟɞɢɧɟɧɢɹ. 

Ʉ «ɞɢɧɚɦɢɱɟɫɤɢɦ» ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨтɢɜɥɟɧɢɹɦ ɦɨɠɧɨ ɨтɧɟɫтɢ 

ɫɨɩɪɨтɢɜɥɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɢɡɦɟɧɟɧɢɟɦ тɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟтɪɨɜ 

ɪɚɛɨтɵ Ⱥɏɍ, тɚɤɢɯ ɤɚɤ ɞɚɜɥɟɧɢɟ, тɟɦɩɟɪɚтɭɪɚ, ɪɚɫɯɨɞ, тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ, 

ɤɨтɨɪɵɟ ɜ ɛɨɥɶɲɟɣ ɫтɟɩɟɧɢ ɡɚɜɢɫɹт ɨт тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

ɉɟɪɜɵɣ тɢɩ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɦɨɠɧɨ ɭɦɟɧɶɲɢтɶ ɩɪɢ ɩɪɨɟɤтɢɪɨɜɚɧɢɢ 

ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɪɢ ɝɥɭɛɨɤɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫтɜɭɸɳɟɝɨ, ɱтɨ 
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ɜɟɫɶɦɚ ɩɪɨɛɥɟɦɚтɢɱɧɨ. ɋɤɨɪɟɟ ɜɫɟɝɨ, ɨɧɢ ɨɫтɚɧɭтɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɧɚ 

ɩɪɨтɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚтɚɰɢɢ. ȼтɨɪɨɣ тɢɩ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɦɨɠɧɨ 

ɭɦɟɧɶɲɢтɶ ɡɚ ɫɱёт ɨɛɟɫɩɟɱɟɧɢɹ ɨɩтɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ (ɚɥɝɨɪɢтɦɨɜ) ɪɚɛɨтɵ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɪɚɫɫɦɨтɪɢɦ ɜɥɢɹɧɢɟ 

ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜɧɭтɪɢ ɫɢɫтɟɦɵ. 
 

2.2.3. ȼɥɢɹɧɢɟ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɪɚɛɨтɭ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɪɚɛɨтɟ ɟɝɨ ɜ 

ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ [41-47]. Ɇɟтɨɞɢɤɚ ɪɚɫɱётɚ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ 

ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɨɫɧɨɜɵɜɚɟтɫɹ ɧɚ ɨɫɧɨɜɧɵɯ ɭɪɚɜɧɟɧɢɹɯ тɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ ɫ ɭɱётɨɦ ɨɝɪɚɧɢɱɟɧɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ 

ɨɫɨɛɟɧɧɨɫтɹɦɢ ɚɩɩɚɪɚтɚ. ȼ ɤɚɱɟɫтɜɟ ɨɝɪɚɧɢɱɟɧɢɣ ɪɚɫɫɦɚтɪɢɜɚɸтɫɹ 

ɫɭɳɟɫтɜɭɸɳɚɹ ɩɨɜɟɪɯɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɚ ɢ ɩɨтɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫтɶ ɨɞɧɢɦ 

ɜɟɧтɢɥɹтɨɪɨɦ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ⱦɪɭɝɢɟ ɩɚɪɚɦɟтɪɵ, ɜɯɨɞɹɳɢɟ ɜ 

ɭɪɚɜɧɟɧɢɟ тɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ, ɩɨɫтɨɹɧɧɨ ɢɡɦɟɧɹɸтɫɹ, ɱтɨ ɩɪɢɜɨɞɢт ɤ ɪɚɛɨтɟ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɤɨɥɟɛɚтɟɥɶɧɵɯ 

ɹɜɥɟɧɢɣ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ Ⱥɏɍ [28-36, 85]. 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɪɚɛɨтɭ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ, ɢɡɨɛɪɚɠёɧɧɨɝɨ ɧɚ ɪɢɫ. 

2.2, ɩɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨт –20 ɞɨ +35 °ɋ. 

Ɉɫɧɨɜɧɵɟ ɭɪɚɜɧɟɧɢɹɦɢ тɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ (2.1)-(2.3) ɩɨɡɜɨɥɹɸт ɨɩɢɫɚтɶ 

тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɤɨɧɞɟɧɫɚтɨɪɚ ɫɢɫтɟɦɨɣ ɭɪɚɜɧɟɧɢɣ: 

ɍɪɚɜɧɟɧɢɟ (2.1) ɯɚɪɚɤтɟɪɢɡɭɟт ɤɨɥɢɱɟɫтɜɨ ɤɨɧɞɟɧɫɢɪɭɟɦɨɝɨ ɚɦɦɢɚɤɚ ɜ 

тɟɩɥɨɨɛɦɟɧɧɨɦ ɩɭɱɤɟ ɢ ɡɚɜɢɫɢт ɨт тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɢ 

тɟɦɩɟɪɚтɭɪɵ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɜ ɚɩɩɚɪɚт. ɍɪɚɜɧɟɧɢɟ (2.2) ɭɱɢтɵɜɚɟт ɜɥɢɹɧɢɟ 

тɟɦɩɟɪɚтɭɪɧɨɝɨ ɧɚɩɨɪɚ ɢ ɤɨɷɮɮɢɰɢɟɧтɚ тɟɩɥɨɩɟɪɟɞɚɱɢ ɧɚ ɤɨɥɢɱɟɫтɜɨ 

ɩɟɪɟɞɚɜɚɟɦɨɝɨ тɟɩɥɚ. Ʉɨɷɮɮɢɰɢɟɧт тɟɩɥɨɩɟɪɟɞɚɱɢ ɡɚɜɢɫɢт ɨт ɪɟɠɢɦɚ ɪɚɛɨтɵ 

ɜɟɧтɢɥɹтɨɪɨɜ ɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ [48-52]. 

ɇɚ ɪɢɫ. 2.9 ɩɨɤɚɡɚɧ ɯɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɚɦɦɢɚɤɚ ɩɨ ɞɥɢɧɟ 

ɯɨɞɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɤɨɥɢɱɟɫтɜɚ ɢ ɯɚɪɚɤтɟɪɚ 

ɪɚɡɦɟɳɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ, ɫɨɝɥɚɫɧɨ ɪɢɫ. 2.7. 
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ɂɡ ɪɢɫ. 2.9 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɪɚɛɨтɟ ɞɜɭɯ ɜɟɧтɢɥɹтɨɪɨɜ (ɪɟɠɢɦ 4) 

ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɧɚɱɢɧɚɟтɫɹ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɩɪɨɯɨɞɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ 

ɩɭɱɤɚ, т. ɟ. ɩɨɫɥɟ 12 ɦ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɪɚɛɨтɭ тɨɥɶɤɨ ɩɟɪɜɨɝɨ ɜɟɧтɢɥɹтɨɪɚ 

ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ (ɪɟɠɢɦ 2) ɤɨɧɞɟɧɫɚɰɢɹ ɧɚɱɢɧɚɟтɫɹ ɩɨɫɥɟ ɜтɨɪɨɝɨ 

ɩɪɨɯɨɞɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ, т. ɟ. ɩɨɫɥɟ 24 ɦ. ȼ ɫɥɭɱɚɟ ɜɤɥɸɱɟɧɢɹ тɨɥɶɤɨ 

ɜтɨɪɨɝɨ ɜɟɧтɢɥɹтɨɪɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ (ɪɟɠɢɦ 3) ɤɨɧɞɟɧɫɚɰɢɹ 

ɚɦɦɢɚɤɚ ɧɚɱɢɧɚɟтɫɹ ɧɚ ɫɟɪɟɞɢɧɟ ɜтɨɪɨɝɨ ɯɨɞɚ ɩɪɢɛɥɢɡɢтɟɥɶɧɨ ɩɨɫɥɟ 18 ɦ 

ɞɥɢɧɵ тɪɭɛɵ. ɂɡ ɚɧɚɥɢɡɚ ɯɚɪɚɤтɟɪɚ ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪ ɚɦɦɢɚɤɚ ɩɨ ɞɥɢɧɟ 

тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɨɜ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 

ɦɨɠɧɨ ɭɫтɚɧɨɜɢтɶ ɫɥɟɞɭɸɳɟɟ. 

ȼɨ-ɩɟɪɜɵɯ, ɜɟɪɯɧɢɟ ɞɜɚ ɪɹɞɚ тɪɭɛ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɨɛɟɫɩɟɱɢɜɚɸт 

ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɚɦɦɢɚɤɚ ɞɨ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ, ɚ ɧɢɠɧɢɟ ɞɜɚ 

ɪɹɞɚ тɪɭɛ — ɩɪɨɰɟɫɫɵ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ 

ɜɵɯɨɞɟ ɢɡ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ. 

ȼɨ-ɜтɨɪɵɯ, ɩɪɟɞɩɨɱтɢтɟɥɶɧɟɟ ɜɤɥɸɱɚтɶ ɜ ɪɚɛɨтɭ ɜɧɚɱɚɥɟ ɜтɨɪɨɣ 

ɜɟɧтɢɥɹтɨɪ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ (ɪɟɠɢɦ 3) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɵɦ 

(ɪɟɠɢɦ 2), тɚɤ ɤɚɤ ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɧɚɱɢɧɚɟтɫɹ ɪɚɧɶɲɟ ɢ ɜ ɫɜɹɡɢ ɫ ɷтɢɦ 

ɤɨɥɢɱɟɫтɜɨ ɨтɜɨɞɢɦɨɝɨ тɟɩɥɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɛɭɞɟт ɛɨɥɶɲɟ. 

 
Ɋɢɫ. 2.12. Ʉɨɷɮɮɢɰɢɟɧт тɟɩɥɨɩɟɪɟɞɚɱɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ 

 

ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧтɚ тɟɩɥɨɩɟɪɟɞɚɱɢ 

ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɧɚ ɧɚɱɚɥɶɧɨɦ ɭɱɚɫтɤɟ тɪɭɛɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ. ɂɡ ɪɢɫ. 2.12 ɜɢɞɧɨ, ɤɚɤ ɢɡɦɟɧɹɟтɫɹ ɤɨɷɮɮɢɰɢɟɧт 

тɟɩɥɨɩɟɪɟɞɚɱɢ ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт тɟɦɩɟɪɚтɭɪɵ 



81 

ɫтɟɧɤɢ тɪɭɛɵ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 20 °ɋ. ȼ ɤɚɱɟɫтɜɟ 

ɩɪɢɦɟɪɚ ɧɚ ɷтɨɦ ɪɢɫɭɧɤɟ ɲтɪɢɯɩɭɧɤтɢɪɧɵɦɢ ɥɢɧɢɹɦɢ ɩɨɤɚɡɚɧɵ 

тɟɦɩɟɪɚтɭɪɵ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 1,7 

Ɇɉɚ. Ʉɚɤ ɦɨɠɧɨ ɡɚɦɟтɢтɶ ɢɡ ɝɪɚɮɢɤɚ, ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧтɨɜ 

тɟɩɥɨɩɟɪɟɞɚɱɢ ɨтɥɢɱɚɸтɫɹ ɜ 1,5 ɪɚɡɚ. 

ɉɪɢ ɜɵɧɭɠɞɟɧɧɨɣ ɠɟ ɤɨɧɜɟɤɰɢɢ ɤɨɷɮɮɢɰɢɟɧтɵ тɟɩɥɨɩɟɪɟɞɚɱɢ ɞɥɹ 

ɤɚɠɞɨɝɨ ɭɱɚɫтɤɚ тɟɩɥɨɨɛɦɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫтɢ ɛɭɞɭт ɪɚɡɥɢɱɧɵɦɢ. ɇɚ ɪɢɫ. 2.13 

ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧтɚ тɟɩɥɨɩɟɪɟɞɚɱɢ ɩɨ ɞɥɢɧɟ тɟɩɥɨɨɛɦɟɧɧɨɝɨ 

ɩɭɱɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ, ɚ ɜ тɚɛɥ. 2.11 

ɩɪɢɜɟɞɟɧɵ ɪɚɫɱётɧɵɟ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɪɚɡɧɨɫтɢ тɟɦɩɟɪɚтɭɪ 

ɢ ɫɭɦɦɚɪɧɨɣ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ. Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ 

ɩɨɥɭɱɟɧɵ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

1,7 Ɇɉɚ; тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 43 °ɋ; тɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ 32,2 °ɋ. 

 
Ɋɢɫ. 2.13. ɂɡɦɟɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧтɚ тɟɩɥɨɩɟɪɟɞɚɱɢ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɣ 

ɤɨɧɜɟɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɪɟɠɢɦɚ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ: 

1 — ɩɟɪɜɵɣ ɢ ɜтɨɪɨɣ ɜɟɧтɢɥɹтɨɪɵ 

ɜɵɤɥɸɱɟɧɵ; 

2 — ɩɟɪɜɵɣ ɜɵɤɥɸɱɟɧ, ɜтɨɪɨɣ 

ɜɤɥɸɱɟɧ; 

3 — ɩɟɪɜɵɣ ɜɤɥɸɱɟɧ, ɜтɨɪɨɣ 

ɜɵɤɥɸɱɟɧ; 

4 — ɩɟɪɜɵɣ ɜɤɥɸɱɟɧ, ɜтɨɪɨɣ 

ɜɤɥɸɱɟɧ 

ɂɡ тɚɛɥ. 2.11 ɜɢɞɧɨ, ɱтɨ тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɩɪɢ 

ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ (ɪɟɠɢɦ 1) ɪɚɜɧɚ 75 ɤȼт, ɱтɨ ɫɨɫтɚɜɥɹɟт 4,4 % ɨт 

тɟɩɥɨɨɛɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɫɨɨтɜɟтɫтɜɭɸɳɟɣ ɜɵɧɭɠɞɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ (ɪɟɠɢɦ 

4). Ʉɪɨɦɟ ɷтɨɝɨ, ɩɪɢ ɪɚɛɨтɟ ɜɟɧтɢɥɹтɨɪɨɜ ɜ ɪɟɠɢɦɟ 3 тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ  
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Ɍɟɦɩɟɪɚтɭɪɧɵɣ ɧɚɩɨɪ qm ɢ тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ Qɤ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ (ɪɢɫ. 1.8) 

Ɋɟɠɢɦ 
ɪɚɛɨтɵ 

ɜɟɧтɢɥɹтɨɪɨɜ 

ɍɱɚɫтɤɢ тɟɩɥɨɨɛɦɟɧɚ (ɪɢɫ. 1.9) 
Ɍɟɩɥɨɜɚɹ 
ɧɚɝɪɭɡɤɚ 
Qɤ, ɤȼт 

1 2 3 4 5 6 7 8 
Ɉɛɳɚɹ ɞɥɢɧɚ тɪɭɛɵ, ɦ 

6 12 18 24 30 36 42 48 
Ɍɟɦɩɟɪɚтɭɪɧɵɣ ɧɚɩɨɪ m, ɨɋ 

1 109,9 39,5 12,2 12,1 11,9 11,7 11,5 11,3 75 
2 109,9 39,5 39,4 39,3 11,9 11,7 11,5 11,3 885 
3 109,9 109,8 39,4 12,1 11,9 11,7 11,5 11,3 902 
4 109,9 39,5 12,2 12,1 11,9 11,7 11,5 11,3 1712 

 

ɤɨɧɞɟɧɫɚтɨɪɚ ɛɭɞɟт ɛɨɥɶɲɟ ɧɚ 2 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɷɤɫɩɥɭɚтɚɰɢɟɣ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜ ɪɟɠɢɦɟ 2. ɗтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ тɨɦ, ɱтɨ ɩɪɢ ɜɵɤɥɸɱɟɧɧɵɯ 

ɜɟɧтɢɥɹтɨɪɚɯ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɤɨɥɢɱɟɫтɜɨ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ 

ɚɦɦɢɚɤɚ ɛɭɞɟт ɫɨɫтɚɜɥɹтɶ ɧɟ ɦɟɧɟɟ 4,4 % ɨт 100-ɩɪɨɰɟɧтɧɨɣ ɧɚɝɪɭɡɤɢ 

тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɩɪɢ ɫɤɨɪɨɫтɢ ɜɟтɪɚ ɪɚɜɧɨɦ 1 ɦ/ɫ. Ɍɚɤɠɟ 

ɩɨɞтɜɟɪɠɞɚɟтɫɹ ɜɵɜɨɞ ɨ тɨɦ, ɱтɨ ɩɪɟɞɩɨɱтɢтɟɥɶɧɟɟ ɜɤɥɸɱɚтɶ ɜɧɚɱɚɥɟ ɜ 

ɪɚɛɨтɭ ɜтɨɪɨɣ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜɟɧтɢɥɹтɨɪ (ɪɟɠɢɦ 3). 

ɍɪɚɜɧɟɧɢɟ (2.3) ɩɨɡɜɨɥɹɟт ɨɩɪɟɞɟɥɢтɶ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ 

ɜɟɧтɢɥɹтɨɪɚɦɢ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɞɧɚɤɨ ɟɝɨ ɪɚɫɯɨɞ ɫɜɹɡɚɧ ɫ ɦɨɳɧɨɫтɶɸ, ɩɨтɪɟɛɥɹɟɦɨɣ 

ɷɥɟɤтɪɨɞɜɢɝɚтɟɥɟɦ ɜɟɧтɢɥɹтɨɪɚ, ɤɨтɨɪɭɸ ɦɨɠɧɨ ɩɪɟɞɫтɚɜɢтɶ ɤɚɤ 

  (2.31) 

 Q F  (2.32) 

  (2.33) 

ɉɨтɪɟɛɥɹɟɦɚɹ ɜɟɧтɢɥɹтɨɪɨɦ ɦɨɳɧɨɫтɶ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚтɶ 16,22 ɤȼт. ɉɨ 

ɭɪɚɜɧɟɧɢɹɦ (2.31)–(2.33) ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɨɞɧɨɝɨ 

ɜɟɧтɢɥɹтɨɪɚ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (тɚɛɥ. 2.12). 

ɂɡ тɚɛɥ. 2.12 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɫɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɩɥɨтɧɨɫтɶ ɜɨɡɞɭɯɚ ɭɜɟɥɢɱɢɜɚɟтɫɹ, ɚ ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ, ɩɨɞɚɜɚɟɦɵɣ ɨɞɧɢɦ 

ɜɟɧтɢɥɹтɨɪɨɦ, ɫɧɢɠɚɟтɫɹ. ɉɪɢ ɷтɨɦ ɫɧɢɠɚɟтɫɹ ɫɤɨɪɨɫтɶ ɜɨɡɞɭɯɚ ɜ ɭɡɤɨɦ 
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Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɜɟɧтɢɥɹтɨɪɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
тɟɦɩɟɪɚтɭɪɵ ɨɤɪ. ɫɪɟɞɵ 

tо.с, 
ɨɋ , ɤɝ/ɦ3 v, ɦ/ɫ Q, ɦ3/ɱ m, ɤɝ/ɱ Н, ɉɚ P, ɤȼɬ 

32,2* 1,156 10,04 300720 347635 58,26 16,22 
35 1,145 10,07 301639 345520 58,09 16,22 
30 1,164 10,02 299994 349320 58,41 16,22 
25 1,184 9,96 298330 353228 58,73 16,22 
20 1,204 9,90 296647 357246 59,06 16,22 
15 1,225 9,85 294945 361382 59,41 16,22 
10 1,247 9,79 293223 365640 59,75 16,22 
5 1,269 9,73 291480 370026 60,11 16,22 
0 1,293 9,67 289715 374547 60,48 16,22 
-5 1,317 9,61 287929 379209 60,85 16,22 
-10 1,342 9,55 286120 384019 61,24 16,22 
-15 1,368 9,49 284287 388986 61,63 16,22 
-20 1,395 9,43 282430 394118 62,04 16,22 
 

ɫɟɱɟɧɢɢ ɦɟɠɪёɛɟɪɧɨɝɨ ɩɪɨɫтɪɚɧɫтɜɚ ɢ ɭɜɟɥɢɱɢɜɚɟтɫɹ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ. 

ɉɨтɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫтɶ ɧɚ ɜɚɥɭ ɜɟɧтɢɥɹтɨɪɚ ɨɫтɚётɫɹ ɩɨɫтɨɹɧɧɨɣ ɩɪɢ ɜɫɟɯ 

ɪɟɠɢɦɚɯ ɪɚɛɨтɵ. Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ тɚɛɥ. 2.12, ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ 

ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɭɜɟɥɢɱɟɧɢɸ ɟɝɨ ɩɥɨтɧɨɫтɢ. 

Ɉɝɪɚɧɢɱɢɜɚɸɳɢɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟтɫɹ ɩɨтɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫтɶ ɜɟɧтɢɥɹтɨɪɚ, 

ɪɚɜɧɚɹ 16,22 ɤȼт. 

Ⱦɪɭɝɢɦ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟтɫɹ ɭɞɟɥɶɧɚɹ тɟɩɥɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ (2.1), ɤɨтɨɪɚɹ ɩɪɟɞɫтɚɜɥɹɟт ɫɨɛɨɣ 

ɪɚɡɧɨɫтɶ ɷɧтɚɥɶɩɢɣ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɩɪɢ тɟɦɩɟɪɚтɭɪɚɯ ɧɚɝɧɟтɚɧɢɹ tɧ.3 ɢ ɤɨɧɞɟɧɫɚɰɢɢ tɤ ɚɦɦɢɚɤɚ. 

Ɂɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɣ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɞɥɹ 

ɞɚɜɥɟɧɢɣ ɤɨɧɞɟɧɫɚɰɢɢ 1,2…2,0 Ɇɉɚ ɩɪɟɞɫтɚɜɥɟɧɵ ɜ тɚɛɥ. 2.13. 

ɂɡ тɚɛɥ. 2.13 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨт 1,2 ɞɨ 2 Ɇɉɚ ɭɞɟɥɶɧɨɟ ɤɨɥɢɱɟɫтɜɨ тɟɩɥɚ, ɨтɜɨɞɢɦɨɝɨ ɨт ɚɦɦɢɚɤɚ, 

ɢɡɦɟɧɹɟтɫɹ ɧɟɡɧɚɱɢтɟɥɶɧɨ — ɜ ɫɪɟɞɧɟɦ ɧɚ 0,6 %. ɗтɨ ɨɡɧɚɱɚɟт, ɱтɨ ɞɚɠɟ ɫɚɦɨɟ 

ɧɟɡɧɚɱɢтɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɨ ɫтɨɪɨɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢɜɨɞɢт 
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ɍɞɟɥɶɧɚɹ тɟɩɥɨтɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

 

ɤ ɤɨɥɟɛɚɧɢɸ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ. ɋтɟɩɟɧɶ 

ɜɥɢɹɧɢɹ ɩɚɪɚɦɟтɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɷɮɮɟɤтɢɜɧɨɫтɶ ɪɚɛɨтɵ 

ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɦɨɠɧɨ ɨɰɟɧɢтɶ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ тɚɛɥ. 2.14, ɜ 

ɤɨтɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ 

ɡɚɜɢɫɢɦɨɫтɢ ɨт ɢɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

тɟɦɩɟɪɚтɭɪɧɨɝɨ ɧɚɩɨɪɚ ɫɨ ɫтɨɪɨɧɵ ɜɨɡɞɭɯɚ. 

Ɍɚɛɥɢɰɚ 2.14. 

ɂɡɦɟɧɟɧɢɟ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ Qɤ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɩɪɢ ɪɚɛɨтɟ ɨɞɧɨɝɨ 
ɜɟɧтɢɥɹтɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
тɟɦɩɟɪɚтɭɪɧɨɝɨ ɧɚɩɨɪɚ ɫɨ ɫтɨɪɨɧɵ ɜɨɡɞɭɯɚ 

Ɍɟɦɩɟɪ-ɵɣ 
ɧɚɩɨɪ, 

tɜ, 
ɨɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ tɨ.ɫ, 
ɨɋ 

-20 -15 -10 -5 0 5 10 15 20 25 30 35 32,2* 
4 431 426 421 416 411 407 402 398 394 390 386 382 384 
6 647 639 632 624 617 610 604 597 591 585 579 573 576 
8 863 853 842 833 823 814 805 796 788 780 772 764 768 
10 1079 1066 1053 1041 1029 1017 1006 995 985 975 965 - - 
12 1295 1279 1264 1249 1235 1221 1208 1195 1182 1170 1158 - - 
 

ɂɡ тɚɛɥ. 2.14 ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɩɪɨɟɤтɧɵɯ ɭɫɥɨɜɢɹɯ (*), ɤɨɝɞɚ 

тɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɜɧɚ 32,2 °ɋ, ɚ тɟɦɩɟɪɚтɭɪɧɵɣ ɧɚɩɨɪ ɫɨ 

ɫтɨɪɨɧɵ ɜɨɡɞɭɯɚ ɩɪɢɧɹт tɜ=8 °ɋ тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ 

ɫɨɫтɚɜɥɹɟт 768 ɤȼт. ɉɪɢ ɫɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɭɜɟɥɢɱɢɜɚɟтɫɹ ɞɨ 12 %. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, 

ɱтɨ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɨɤɚɡɵɜɚɟт 

ɢɡɦɟɧɟɧɢɟ тɟɦɩɟɪɚтɭɪɧɨɝɨ ɧɚɩɨɪɚ ɜɨɡɞɭɯɚ. ɉɪɢ ɷтɨɦ тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ 

ɢɡɦɟɧɹɟтɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 50…150 % ɩɪɢ ɫɧɢɠɟɧɢɢ ɢɥɢ ɭɜɟɥɢɱɟɧɢɢ 

тɟɦɩɟɪɚтɭɪɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 2…4 °ɋ (ɪɢɫ. 2.14). 

tо.с, 
ɨɋ 20 25 30 34 38 

pɧ.3, Ɇɉɚ 1,27 1,49 1,69 1,89 2,1 
tɧ.3, 

ɨC 106 118 127 135 142 
tɤ, ɨɋ 31,2 36,5 41,3 45,7 49,6 
pɤ, Ɇɉɚ 1,2 1,4 1,6 1,8 2 
qк, кДж/кг 1350 1346 1339 1331 1322 
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Ɋɢɫ. 2.14. ɂɡɨɛɪɚɠɟɧɢɟ ɜ T,s — ɞɢɚɝɪɚɦɦɟ ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

ɉɪɨɰɟɫɫɵ 1–2, 1–3, 1-4 ɢ 1–5 ɯɚɪɚɤтɟɪɢɡɭɸт ɭɜɟɥɢɱɟɧɢɟ тɟɩɥɨɜɨɝɨ ɫɴёɦɚ 

тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɩɪɢ ɪɚɛɨтɟ ɫ ɨɞɧɢɦ ɜɟɧтɢɥɹтɨɪɨɦ ɜ ɭɫɥɨɜɢɹɯ 

ɫɧɢɠɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɜɨɡɞɭɯɚ ɧɢɠɟ 20 °ɋ 
 

Ɋɢɫ. 2.14 ɯɚɪɚɤтɟɪɢɡɭɟт ɷɮɮɟɤтɢɜɧɨɫтɶ ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

ɩɪɢ ɪɚɛɨтɟ ɨɞɧɨɝɨ ɜɟɧтɢɥɹтɨɪɚ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɟт ɜɨɡɧɢɤɚтɶ ɫɢтɭɚɰɢɹ, 

ɤɨɝɞɚ ɪɚɛɨтɵ ɨɞɧɨɝɨ ɜɟɧтɢɥɹтɨɪɚ ɞɨɫтɚтɨɱɧɨ ɞɥɹ ɨɫɭɳɟɫтɜɥɟɧɢɹ ɩɨɥɧɨɣ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

ɗтɨ ɩɨɤɚɡɵɜɚɟт, ɱтɨ ɜɤɥɸɱɟɧɢɟ ɜтɨɪɨɝɨ ɜɟɧтɢɥɹтɨɪɚ ɜ ɪɚɛɨтɭ ɩɪɢɜɟɞёт 

ɤ ɩɟɪɟɪɚɫɯɨɞɭ ɷɥɟɤтɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɸ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. 

ɉɨɷтɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɤɥɸɱɚтɶ тɨɥɶɤɨ ɩɨ ɨɞɧɨɦɭ ɜɟɧтɢɥɹтɨɪɭ ɜ ɤɚɠɞɨɦ 

тɟɩɥɨɨɛɦɟɧɧɨɦ ɩɭɱɤɟ ɜɨ ɜɫɟɯ ɫɟɤɰɢɹɯ ȿ-1Ⱥ – ȿ-1ɇ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɭɠɟ 

ɡɚтɟɦ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ ɜɤɥɸɱɚтɶ ɢ 

ɜтɨɪɵɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜɟɧтɢɥɹтɨɪɵ. 

ȼ ɡɢɦɧɟɟ ɠɟ ɜɪɟɦɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɜɨɡɞɭɯɚ ɨт 0 ɞɨ –20 °ɋ 

тɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ ɩɪɢ ɪɚɛɨтɟ ɨɞɧɨɝɨ ɜɟɧтɢɥɹтɨɪɚ 

ɭɜɟɥɢɱɢɜɚɟтɫɹ ɜ 3…7 ɪɚɡ, т. ɟ. ɨт 2 ɞɨ 5 Ɇȼт. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɞɥɹ 

ɩɪɟɞɨтɜɪɚɳɟɧɢɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɧɢɠɟ 1,25 Ɇɉɚ ɢ ɛɨɥɟɟ 

ɝɥɭɛɨɤɨɝɨ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɨтɤɥɸɱɚɸт ɱɚɫтɶ 

тɟɩɥɨɨɛɦɟɧɧɵɯ ɩɭɱɤɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ. 

Ʉɪɨɦɟ ɷтɨɝɨ ɧɚ ɷɮɮɟɤтɢɜɧɨɫтɶ ɪɚɛɨтɵ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ 

ɫɭɳɟɫтɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸт ɡɚɝɪɹɡɧɟɧɢɹ, ɤɨтɨɪɵɟ ɩɪɢɜɨɞɹт ɤ ɧɚɥɢɱɢɸ 
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ɜɵɫɨɤɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫтɢ тɟɩɥɨɜɨɝɨ ɫɴёɦɚ ɫ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫтɤɨɜ 

ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɨɛɦɟɧɧɨɝɨ ɩɭɱɤɚ. Ɉɛ ɷтɨɦ ɫɜɢɞɟтɟɥɶɫтɜɭɸт ɡɧɚɱɟɧɢɹ 

тɟɩɥɨɜɵɯ ɩɨтɨɤɨɜ ɩɨ ɩɨɜɟɪɯɧɨɫтɢ тɟɩɥɨɜɨɝɨ ɫɴёɦɚ, ɤɨтɨɪɵɟ ɨтɥɢɱɚɸтɫɹ 

ɦɟɠɞɭ ɫɨɛɨɣ ɜ 3…7 ɪɚɡ. ɋтɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɩɭɱɤɚ ɨɪɟɛɪёɧɧɵɯ тɪɭɛɨɤ 

ɭɜɟɥɢɱɢɜɚɟтɫɹ ɜ ɦɟɠɨɱɢɫтɧɨɣ ɩɟɪɢɨɞ ɢ ɜ ɫɚɦɨɟ ɠɚɪɤɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɫ ɢɸɧɹ ɩɨ 

ɚɜɝɭɫт, ɫтɚɧɨɜɢтɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ. ɉɪɢ ɷтɨɦ ɷɮɮɟɤтɢɜɧɨɫтɶ ɨɯɥɚɠɞɟɧɢɹ 

ɫɧɢɠɚɟтɫɹ ɜ 1,5…2 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɟɤтɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. 

 Ɍɚɤɠɟ ɫɥɟɞɭɟт ɨтɦɟтɢтɶ ɢ ɞɪɭɝɨɣ ɧɟɦɚɥɨɜɚɠɧɵɣ ɮɚɤтɨɪ, 

ɨɤɚɡɵɜɚɸɳɢɣ ɩɨɫтɨɹɧɧɨɟ ɜɨɡɞɟɣɫтɜɢɟ ɧɚ ɪɚɛɨтɭ ɤɨɧɞɟɧɫɚтɨɪɚ — ɫɤɨɪɨɫтɶ ɢ 

ɧɚɩɪɚɜɥɟɧɢɟ ɜɟтɪɚ. Ɉт ɷтɢɯ ɞɚɧɧɵɯ ɡɚɜɢɫɢт ɢɧтɟɧɫɢɮɢɤɚɰɢɹ тɟɩɥɨɜɨɝɨ ɫɴёɦɚ 

ɫ ɜɟɪɯɧɢɯ ɪɹɞɨɜ тɪɭɛ, ɚ тɚɤɠɟ ɩɨɞɫɨɫ ɢ ɪɟɰɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ ɜ ɫɨɫɟɞɧɢɯ 

(ɛɨɤɨɜɵɯ ɢ ɞɢɚɝɨɧɚɥɶɧɵɯ) тɟɩɥɨɨɛɦɟɧɧɵɯ ɫɟɤɰɢɹɯ [34-41]. 

Ɋɚɡɪɚɛɨтɚɧɧɚɹ ɦɟтɨɞɢɤɚ ɩɨɡɜɨɥɹɟт ɨɩɪɟɞɟɥɹтɶ тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɢ ɤɨɥɢɱɟɫтɜɨ 

ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. Ɉɞɧɚɤɨ ɧɚ тɟɩɥɨɜɨɣ ɫɴёɦ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ 

ɷɮɮɟɤтɢɜɧɨɫтɶ ɟɝɨ ɪɚɛɨтɵ ɨɤɚɡɵɜɚɟт ɜɥɢɹɧɢɟ ɧɟ тɨɥɶɤɨ ɨɛɳɟɟ ɤɨɥɢɱɟɫтɜɨ 

ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ, ɧɨ ɢ ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɢɯ ɜ ɪɚɛɨтɭ, ɤɨтɨɪɵɣ 

ɨɩɢɫɚɧ ɜ ɪɚɡɞɟɥɟ 1.3.1. (ɪɢɫ. 1.13) 

Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɞɚɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 

ɡɚɜɢɫɢɦɨɫтɢ ɨт ɫɭɳɟɫтɜɭɸɳɟɝɨ (ɲɚɯɦɚтɧɨɝɨ) ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɩɪɟɞɫтɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.15. 

 

Ɋɢɫ. 2.15. ɏɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɪɢ 

ɫɭɳɟɫтɜɭɸɳɟɦ (ɲɚɯɦɚтɧɨɦ) ɚɥɝɨɪɢтɦɟ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ 
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ɉɪɢ ɲɚɯɦɚтɧɨɦ ɚɥɝɨɪɢтɦɟ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫ.2.15, ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 5 ɢ 10 ɜɵɲɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ 

тɟɩɥɨɨɛɦɟɧɧɢɤɚɯ. ɗтɨ ɩɪɢɜɨɞɢт ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɨɩɨɥɧɢтɟɥɶɧɵɯ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɜ ɫɪɟɞɢɧɟ ɤɨɥɥɟɤтɨɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 

ɭɯɭɞɲɚɸɳɢɯ ɫɥɢɜ ɟɝɨ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 6-10 [87].  
 

2.2.4. ȼɥɢɹɧɢɟ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ 

Ⱥɧɚɥɢɡ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟтɪɨɜ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɯɨɥɨɞɢɥɶɧɨɣ 

ɚɦɦɢɚɱɧɨɣ ɭɫтɚɧɨɜɤɢ ɰɟɯɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɩɨɤɚɡɚɥ, ɱтɨ тɟɦɩɟɪɚтɭɪɚ 

ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɡɚɜɢɫɢт ɨт тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɤɨɥɢɱɟɫтɜɚ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ [2]. 

ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɩɨɫтɨɹɧɧɨ ɢɡɦɟɧɹɟтɫɹ ɜ 

ɧɟɛɨɥɶɲɨɦ ɞɢɚɩɚɡɨɧɟ ± 10%. Ɉɞɧɚɤɨ ɩɪɢ ɷтɨɦ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ 

ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɧɚ ɨɞɧɨɦ тɟɦɩɟɪɚтɭɪɧɨɦ ɭɪɨɜɧɟ, ɤɨтɨɪɵɣ ɜ ɫɪɟɞɧɟɦ 

ɫɨɫтɚɜɥɹɟт 35ɨɋ. 

Ⱦɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɚɯ ɦɟɠɞɭ ɫɨɛɨɣ ɨтɥɢɱɚɸтɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 

1…2,5%. Ɇɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɨтɤɥɨɧɟɧɢɹ ɞɚɜɥɟɧɢɣ ɫɨɨтɜɟтɫтɜɭɟт тɨɣ ɩɚɪɟ 

ɪɟɫɢɜɟɪɨɜ, ɤɨтɨɪɵɟ ɨɛɫɥɭɠɢɜɚɸт ɫɨɨтɜɟтɫтɜɭɸɳɢɣ ɤɨɦɩɪɟɫɫɨɪ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɪɚɛɨтɟ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ ɜ ɨɫɧɨɜɧɨɦ ɧɚɝɪɭɠɟɧɵ 

ɪɟɫɢɜɟɪɵ D-4A ɢ D-4ȼ. ɉɨɷтɨɦɭ ɞɚɜɥɟɧɢɹ ɜ ɧɢɯ ɩɪɚɤтɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɵ ɢ 

ɨтɥɢɱɚɸтɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟɡɧɚɱɢтɟɥɶɧɨ, ɦɟɧɟɟ 1%. ȼ тɨ ɜɪɟɦɹ ɤɚɤ ɜ 

ɪɟɫɢɜɟɪɚɯ D-4ɋ ɢ D-4D ɞɚɜɥɟɧɢɟ ɦɨɠɟт ɨтɥɢɱɚтɶɫɹ ɛɨɥɟɟ ɡɧɚɱɢтɟɥɶɧɨ (ɞɨ 

2%), тɚɤ ɤɚɤ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɩɨɫтɭɩɚɟт ɜ ɧɢɯ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɨɜ, ɤɨтɨɪɵɟ 

ɪɚɛɨтɚɸт ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ.  

Ɉɛɪɚтɧɚɹ ɫɢтɭɚɰɢɹ ɫɩɪɚɜɟɞɥɢɜɚ ɩɪɢ ɪɚɛɨтɟ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1ȼ, ɤɨтɨɪɵɣ 

ɪɚɛɨтɚɟт ɧɚ ɫɜɨɸ ɝɪɭɩɩɭ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɢ ɪɟɫɢɜɟɪɨɜ D-4ɋ ɢ D-4D, ɚ 

ɤɨɧɞɟɧɫɚтɨɪɵ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ ɪɚɛɨтɚɸт ɩɪɢ ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ. 

Ʉɨɧɞɟɧɫɚтɨɪɵ ɢ ɪɟɫɢɜɟɪɵ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɭɪɚɜɧɢтɟɥɶɧɵɦɢ 

ɥɢɧɢɹɦɢ. ɉɨɷтɨɦɭ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɨɞɧɨɦ ɢɡ ɪɟɫɢɜɟɪɨɜ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ 

ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɞɪɭɝɨɦ. ɉɪɢ ɪɚɛɨтɟ ɫɨɨтɜɟтɫтɜɭɸɳɟɣ ɩɚɪɵ 
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ɤɨɧɞɟɧɫɚтɨɪɨɜ ɢ ɪɟɫɢɜɟɪɨɜ ɫɢтɭɚɰɢɹ, ɩɪɢ ɤɨтɨɪɨɣ ɞɚɜɥɟɧɢɟ ɜ ɨɞɧɨɦ ɪɟɫɢɜɟɪɟ 

ɫɭɳɟɫтɜɟɧɧɨ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɞɪɭɝɨɦ, ɧɟ ɧɚɛɥɸɞɚɥɚɫɶ. 

Ⱦɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɚɯ ɭɜɟɥɢɱɢɜɚɟтɫɹ ɢ ɫɧɢɠɚɟтɫɹ ɪɚɜɧɨɦɟɪɧɨ ɫ 

ɨɞɢɧɚɤɨɜɵɦ тɟɦɩɨɦ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɭɫɥɨɜɢɣ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ. 

Ɍɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɫɥɢɜɚɟɦɨɝɨ ɜ ɪɟɫɢɜɟɪɵ ɢɡ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ, ɦɨɠɟт ɛɵтɶ ɧɢɠɟ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ. ɗтɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɪɹɞɨɦ ɩɪɢɱɢɧ. ȼɨ-ɩɟɪɜɵɯ, ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫтɹɦɢ 

ɚɩɩɚɪɚтɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ȼɨ-ɜтɨɪɵɯ, ɤɨɥɢɱɟɫтɜɨɦ ɪɚɛɨтɚɸɳɢɯ 

ɜɟɧтɢɥɹтɨɪɨɜ. ȼ-тɪɟтɶɢɯ, тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨтɢɜɥɟɧɢɟɦ, ɫɨɡɞɚɸɳɢɦ 

ɩɪɟɩɹтɫтɜɢɟ ɧɚ ɩɭтɢ ɫɥɢɜɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪ.  

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɨɜ 

ɜɫɟɝɞɚ ɫɥɢɜɚɟтɫɹ ɜ ɩɟɪɟɨɯɥɚɠɞёɧɧɨɦ ɫɨɫтɨɹɧɢɢ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɤɨɧɫтɪɭɤɰɢɟɣ 

тɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ⱦɚɧɧɵɣ ɮɚɤт ɥɟɝɤɨ ɩɨɞтɜɟɪɞɢтɶ 

ɫɨɩɨɫтɚɜɥɟɧɢɟɦ тɟɦɩɟɪɚтɭɪɵ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɫ тɟɦɩɟɪɚтɭɪɨɣ ɤɨɧɞɟɧɫɚɰɢɢ 

ɚɦɦɢɚɤɚ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɨ ɞɚɜɥɟɧɢɸ ɜ ɪɟɫɢɜɟɪɟ. 

Ɍɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɛɭɞɟт ɧɢɠɟ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ, 

ɱтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ ɩɟɪɟɨɯɥɚɠɞɟɧɢɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɨтɧɨɫɢтɟɥɶɧɨ 

ɫɜɨɟɝɨ ɪɚɜɧɨɜɟɫɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ȼɨ ɜтɨɪɨɦ ɫɥɭɱɚɟ, ɨɱɟɜɢɞɧɵɦ ɹɜɥɹɟтɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫтɜɨ 

ɜɤɥɸɱёɧɧɵɯ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɤɨтɨɪɵɟ 

ɫɧɢɠɚɸт тɟɦɩɟɪɚтɭɪɭ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɩɟɪɟɨɯɥɚɠɞɚɸт ɠɢɞɤɢɣ ɚɦɦɢɚɤ. ɉɪɢ 

ɨтɤɥɸɱɟɧɢɢ ɱɚɫтɢ ɜɟɧтɢɥɹтɨɪɨɜ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɢ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɫтɚɛɢɥɢɡɢɪɭɸтɫɹ ɢ ɫтɚɧɨɜɹтɫɹ ɛɥɢɡɤɢɦɢ ɤ ɪɚɜɧɨɜɟɫɧɨɣ 

тɟɦɩɟɪɚтɭɪɟ. 

Ɍɪɟтɢɣ ɮɚɤтɨɪ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɨɛɭɫɥɨɜɥɟɧ 

ɡɚɜɢɫɚɧɢɟɦ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɫɥɢɜɧɨɦ ɤɨɥɥɟɤтɨɪɟ ɜɜɢɞɭ ɦɚɥɨɝɨ 

ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɭɪɚɜɧɢтɟɥɶɧɨɝɨ ɝɚɡɨɨɛɪɚɡɧɨɝɨ тɪɭɛɨɩɪɨɜɨɞɚ, 

ɫɜɹɡɵɜɚɸɳɟɝɨ ɦɟɠɞɭ ɫɨɛɨɣ ɝɪɭɩɩɭ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɢ ɪɟɫɢɜɟɪ. 

ɗтɨ ɩɪɢɜɨɞɢт ɤ ɧɚɤɨɩɥɟɧɢɸ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɚɯ ɢ 

ɩɨɫɥɟɞɭɸɳɟɦɭ ɟɝɨ ɩɟɪɟɨɯɥɚɠɞɟɧɢɸ. ɉɪɢ ɷтɨɦ ɧɚɛɥɸɞɚɟтɫɹ ɩɨɜɵɲɟɧɢɟ 
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ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɞɨ тɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟт ɩɪɟɨɞɨɥɟɧɨ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɜ 

ɭɪɚɜɧɢтɟɥɶɧɨɦ тɪɭɛɨɩɪɨɜɨɞɟ. Ɂɚтɟɦ ɩɪɨɢɫɯɨɞɢт ɫтɪɟɦɢтɟɥɶɧɚɹ («ɡɚɥɩɨɜɚɹ») 

ɩɨɞɚɱɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪ, ɱтɨ ɩɨɞтɜɟɪɠɞɚɟтɫɹ ɪɟɡɤɢɦ ɩɨɜɵɲɟɧɢɟɦ 

ɭɪɨɜɧɹ ɠɢɞɤɨɫтɢ ɜ ɪɟɫɢɜɟɪɟ. 

ȼ ɪɟɡɭɥɶтɚтɟ ɧɨɪɦɚɥɢɡɭɟтɫɹ ɪɚɛɨтɚ ɫɢɫтɟɦɵ «ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ», 

тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɨɜɵɲɚɟтɫɹ, ɚ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɟтɫɹ, ɧɟɤɨтɨɪɨɟ 

ɤɨɥɢɱɟɫтɜɨ ɢɡɛɵтɨɱɧɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ ɨтɤɥɸɱɚɸтɫɹ. 

ȼ тɚɤɢɟ ɦɨɦɟɧтɵ ɞɥɹ ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ ɨтɤɪɵɜɚɸт 

ɩɪɨɞɭɜɨɱɧɵɣ ɜɟɧтɢɥɶ Ɋɋ401 (Ɋɋ411, Ɋɋ421, Ɋɋ431) ɢ ɜɵɩɨɥɧɹɸт ɫɛɪɨɫ 

ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɧɚ ɮɚɤɟɥ. ɗтɨ ɩɨɡɜɨɥɹɟт ɩɨɧɢɡɢтɶ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɜ 

ɭɪɚɜɧɢтɟɥɶɧɨɦ тɪɭɛɨɩɪɨɜɨɞɟ ɢ ɨɛɟɫɩɟɱɢтɶ ɫɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ. 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɤɪɨɦɟ ɩɥɚɧɨɜɵɯ ɩɪɨɞɭɜɨɤ, ɤɨтɨɪɵɟ 

ɜɵɩɨɥɧɹɸтɫɹ 2 ɪɚɡɚ ɜ ɫɭтɤɢ (ɪɚɡɞɟɥ 1.3.2), ɫɭɳɟɫтɜɭɸт ɢ тɟɤɭɳɢɟ ɩɪɨɞɭɜɤɢ 

ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫтɢ. ȼ ɪɟɡɭɥɶтɚтɟ ɷтɨɝɨ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɥɹɸт 720 

ɤɝ/ɫɭт, ɚ ɜ тɟɱɟɧɢɟ ɝɨɞɚ 262 т. Ʌɸɛɨɟ ɨтɤɪɵтɢɟ ɢ ɡɚɤɪɵтɢɟ ɤɥɚɩɚɧɨɜ ɫɞɭɜɤɢ 

ɇɄȽ ɧɚ ɮɚɤɟɥ ɩɪɢɜɨɞɢт ɤ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɤɨɥɟɛɚɧɢɹɦ ɞɚɜɥɟɧɢɹ ɜ 

ɫɢɫтɟɦɟ «ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ». 
 

 ȼɥɢɹɧɢɟ ɇɄȽ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ Ⱥɏɍ 2.3.

ɉɪɨɜɟɞёɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸт ɢ ɩɨɞтɜɟɪɠɞɚɸт тɨт ɮɚɤт, ɱтɨ 

ɜ ɛɨɥɶɲɢɧɫтɜɟ ɫɥɭɱɚɟɜ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɣ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɟ, ɜɟɥɢɱɢɧɚ ɤɨтɨɪɵɯ ɚɜтɨɦɚтɢɱɟɫɤɢ ɪɟɝɢɫтɪɢɪɭɟтɫɹ ɩɨ ɞɚтɱɢɤɭ 

ɞɚɜɥɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɜ ɪɟɫɢɜɟɪɟ, ɜɨɫɩɪɢɧɢɦɚɸтɫɹ ɤɚɤ ɧɚɥɢɱɢɟ ɇɄȽ. 

ɗтɨ ɩɪɢɜɨɞɢт ɤ ɛɨɥɟɟ ɱɚɫтɨɦɭ ɨтɤɪɵтɢɸ ɤɥɚɩɚɧɚ ɫɛɪɨɫɚ ɇɄȽ ɧɚ ɮɚɤɟɥ ɢ 

ɛɨɥɶɲɢɦ ɩɨтɟɪɹɦ ɩɪɨɞɭɤтɨɜɨɝɨ ɚɦɦɢɚɤɚ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɪɚɫɫɦɨтɪɟтɶ ɜɥɢɹɧɢɟ тɨɥɶɤɨ ɇɄȽ ɧɚ ɪɚɛɨтɭ Ⱥɏɍ ɜɧɟ ɡɚɜɢɫɢɦɨɫтɢ ɨт 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ. 

ɂɡɜɟɫтɧɨ, ɱтɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɩɨɝɪɭɡɤɢ ɫɭɞɧɚ-ɝɚɡɨɜɨɡɚ ɢɡ тɪɸɦɚ ɫɭɞɧɚ 

ɛɟɪётɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɨɛ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚтɨɪɧɨɝɨ 
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ɚɧɚɥɢɡɚ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ. ȼ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ 

ɨɩɪɟɞɟɥɹɟтɫɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɚɦɦɢɚɤɚ, ɤɨтɨɪɚɹ ɜ ɨɫɧɨɜɧɨɦ ɫɨɫтɚɜɥɹɟт 99…100 

%, ɚ ɜɫё ɨɫтɚɥɶɧɨɟ ɨтɧɨɫɢтɫɹ ɤ ɩɪɢɦɟɫɹɦ, ɮɨɪɦɢɪɭɸɳɢɦ ɇɄȽ. ɉɪɢ ɷтɨɦ 

ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫтɢɦɚɹ ɦɚɫɫɨɜɚɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ 

ɩɚɪɚɯ ɚɦɦɢɚɤɚ, ɞɨɥɠɧɚ ɛɵтɶ ɧɟ ɛɨɥɟɟ 5 %. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɷтɨɣ 

ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɫ ɩɚɪɚɦɢ ɚɦɦɢɚɤɚ ɫɠɢɝɚɸтɫɹ ɧɚ ɮɚɤɟɥɟ, ɦɢɧɭɹ 

ɯɨɥɨɞɢɥɶɧɭɸ ɭɫтɚɧɨɜɤɭ. 

Ɉтɦɟтɢɦ, ɱтɨ ɷтɨ ɟɞɢɧɫтɜɟɧɧɵɣ ɤɨɧтɪɨɥɶ ɫɨɫтɚɜɚ ɝɚɡɨɜɨɣ ɫɪɟɞɵ, 

ɩɨɫтɭɩɚɸɳɟɣ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɜ Ⱥɏɍ, ɤɨтɨɪɵɣ ɜɵɩɨɥɧɹɟтɫɹ ɤɚɠɞɵɣ ɪɚɡ ɩɪɢ 

ɩɨɝɪɭɡɤɟ ɫɭɞɨɜ-ɝɚɡɨɜɨɡɨɜ. Ⱦɪɭɝɢɯ ɚɧɚɥɢɡɨɜ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɜ Ⱥɏɍ ɧɟ ɩɪɟɞɭɫɦɨтɪɟɧɨ. ɗтɨ ɩɨɡɜɨɥɹɟт ɫɞɟɥɚтɶ ɜɵɜɨɞ ɨ 

тɨɦ, ɱтɨ ɩɪɢ ɩɨɫтɭɩɥɟɧɢɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɤɨɦɩɪɟɫɫɨɪɚ 

Ⱥɏɍ, ɫɨɞɟɪɠɚɳɟɣ ɭɤɚɡɚɧɧɭɸ ɦɚɤɫɢɦɚɥɶɧɭɸ ɤɨɧɰɟɧтɪɚɰɢɸ ɇɄȽ — 5 %, 

ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɚɦɦɢɚɤɚ ɛɭɞɟт ɦɚɤɫɢɦɚɥɶɧɵɦ, ɚ ɢɦɟɧɧɨ 2 Ɇɉɚ. ȼ 

ɫɜɹɡɢ ɫ ɷтɢɦ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɢт 1,9 Ɇɉɚ, 

ɚ ɩɚɪɰɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɇɄȽ — 0,1 Ɇɉɚ, ɱтɨ ɯɚɪɚɤтɟɪɢɡɭɟт ɪɚɛɨтɭ 

ɭɫтɚɧɨɜɤɢ ɜ ɥɟтɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ, ɤɨɝɞɚ тɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɞɨɫтɢɝɚɟт ɨтɦɟтɤɢ 35 °ɋ. 

ȿɫɥɢ ɩɪɟɞɩɨɥɨɠɢтɶ, ɱтɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ 

ɤɨɧɞɟɧɫɚɰɢɢ ɫɨɫтɚɜɥɹɟт 0,1 Ɇɉɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɢɡɦɟɧɟɧɢɟɦ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɢ ɞɚɜɥɟɧɢɟɦ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, ɤɨтɨɪɨɟ ɦɨɠɟт 

ɢɡɦɟɧɹтɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 1,2…1,9 Ɇɉɚ, тɨ ɦɨɠɧɨ ɧɚɣтɢ ɢɧтɟɪɜɚɥ ɞɨɩɭɫтɢɦɵɯ 

ɤɨɧɰɟɧтɪɚɰɢɣ ɇɄȽ ɧɚ ɜɯɨɞɟ ɜ ɭɫтɚɧɨɜɤɭ (ɪɢɫ. 2.16). 

ɇɚ ɪɢɫ. 2.16 ɨɛɥɚɫтɶ, ɜɵɞɟɥɟɧɧɚɹ тɨɱɤɚɦɢ A-B-C-D, ɯɚɪɚɤтɟɪɢɡɭɟт 

ɧɚɤɨɩɥɟɧɢɟ ɇɄȽ ɨт 0 ɞɨ 5…7,7%. ɉɪɢ ɷтɨɦ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ 

ɭɜɟɥɢɱɢтɫɹ ɧɚ 0,1 Ɇɉɚ ɢ ɛɭɞɟт ɪɚɜɧɨ ɞɚɜɥɟɧɢɸ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ. ȼ тɚɛɥ. 2 

ɩɪɟɞɫтɚɜɥɟɧɵ ɪɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɞɢɚɩɚɡɨɧɚ ɤɨɧɰɟɧтɪɚɰɢɣ ɇɄȽ, 

ɫɨɨтɜɟтɫтɜɭɸɳɢɯ ɜɨɡɦɨɠɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɧɚ 

0,1…0,3 Ɇɉɚ (1…3 ɛɚɪɚ) [13,37]. 



91 

 
Ɋɢɫ. 2.16. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧтɪɚɰɢɣ ɇɄȽ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ 

ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɧɚ 0,1 Ɇɉɚ 
 

Ⱥɧɚɥɢɡɢɪɭɹ ɪɢɫ. 2.16 ɢ ɞɚɧɧɵɟ тɚɛɥ. 2.15 ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɱɟɦ 

ɜɵɲɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ тɟɦɩɟɪɚтɭɪɨɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, тɟɦ ɦɟɧɶɲɟ ɤɨɥɢɱɟɫтɜɨ (ɤɨɧɰɟɧтɪɚɰɢɹ) ɇɄȽ ɨɤɚɡɵɜɚɟт 

ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɛɨтɟ Ⱥɏɍ ɜ ɥɟтɧɟɟ ɜɪɟɦɹ ɭɠɟ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ 5 

% ɇɄȽ ɜ ɫɢɫтɟɦɟ ɩɨтɪɟɛɭɟтɫɹ ɭɞɚɥɟɧɢɟ ɢɯ ɧɚ ɮɚɤɟɥ. 

Ɉтɦɟтɢɦ ɟɳё ɪɚɡ, ɱтɨ ɩɨɞ 5-ɶɸ ɩɪɨɰɟɧтɚɦɢ ɇɄȽ ɩɨɞɪɚɡɭɦɟɜɚɟтɫɹ 

ɚɛɫɨɥɸтɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ, ɤɨтɨɪɨɟ ɩɨɫтɭɩɚɟт ɢɡ тɪɸɦɚ ɫɭɞɧɚ-ɝɚɡɨɜɨɡɚ 

ɱɟɪɟɡ ɥɢɧɢɸ ɜɫɚɫɵɜɚɧɢɹ ɜ ɤɨɦɩɪɟɫɫɨɪ Ⱥɏɍ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɢ ɧɚ ɜɯɨɞ ɜ 

ɤɨɧɞɟɧɫɚтɨɪ ɚɦɦɢɚɤɚ. Ɉɞɧɚɤɨ ɢɡɜɟɫтɧɨ, ɱтɨ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɜ 

тɟɩɥɨɨɛɦɟɧɧɢɤɟ ɨтɧɨɫɢтɟɥɶɧɚɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɢɡɦɟɧɹɟтɫɹ ɩɨ ɞɥɢɧɟ ɯɨɞɚ 

тɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɚ ɚɛɫɨɥɸтɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ ɨɫтɚётɫɹ ɩɨɫтɨɹɧɧɵɦ ɞɨ 

ɦɨɦɟɧтɚ ɟɝɨ ɭɞɚɥɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 2.15. 
ɂɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧтɪɚɰɢɣ ɇɄȽ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ 
ɚɦɦɢɚɤɚ ɧɚ 0,1…0,3 Ɇɉɚ 

P, Ɇɉɚ Ɋɤ, Ɇɉɚ ɋɇɄȽ, % 

0,1 1,2…1,9 5…7,7 

0,15 1,2…1,8 7,7…10 

0,2 1,2…1,8 10…14,3 

0,25 1,2…1,7 12,3…17,3 

0,3 1,2…1,7 15,8…21 
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ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɚɤтɭɚɥɶɧɵɦ ɹɜɥɹɟтɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ 

ɨтɧɨɫɢтɟɥɶɧɨɣ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɩɨ ɞɥɢɧɟ ɯɨɞɚ тɟɩɥɨɨɛɦɟɧɧɢɤɚ ɢ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫтɢɦɨɣ ɤɨɧɰɟɧтɪɚɰɢɢ, ɩɪɢ ɤɨтɨɪɨɣ ɧɚɪɭɲɚɟтɫɹ 

ɪɚɛɨтɨɫɩɨɫɨɛɧɨɫтɶ тɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɪɢɫ. 2.17). 

ɇɚ ɪɢɫ. 2.17 ɢɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɩɨ ɞɥɢɧɟ тɟɩɥɨɨɛɦɟɧɧɢɤɚ 

ɩɨɤɚɡɚɧɨ ɥɢɧɢɟɣ 1, ɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɩɪɢ ɧɚɥɢɱɢɢ ɇɄȽ — ɥɢɧɢɟɣ 2. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ ɥɢɧɢɣ (ɚ) ɯɚɪɚɤтɟɪɢɡɭɟт ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫтɢɦɭɸ 

ɤɨɧɰɟɧтɪɚɰɢɸ ɇɄȽ, ɩɪɢ ɤɨтɨɪɨɣ тɟɩɥɨɨɛɦɟɧɧɢɤ ɞɚɥɶɲɟ ɪɚɛɨтɚтɶ ɧɟ ɛɭɞɟт. 

ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ тɟɦ, ɱтɨ тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɫɪɚɜɧɹɥɚɫɶ ɫ 

тɟɦɩɟɪɚтɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɞɚɥɶɧɟɣɲɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɧɟ 

ɜɨɡɦɨɠɧɚ. ɉɪɢ ɷтɨɦ ɪɨɫтɭ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɩɨ ɞɥɢɧɟ тɟɩɥɨɨɛɦɟɧɧɢɤɚ 

ɫɨɨтɜɟтɫтɜɭɟт ɪɨɫт ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ. 

 

Ɋɢɫ. 2.17. ȼɥɢɹɧɢɟ ɇɄȽ (1) ɧɚ ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ (2) ɜ 

тɟɩɥɨɨɛɦɟɧɧɢɤɟ 

Ʉɪɚтɤɨ ɧɚ ɩɪɢɦɟɪɟ ɪɚɫɫɦɨтɪɢɦ ɜɥɢɹɧɢɟ ɇɄȽ ɧɚ ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ 

ɚɦɦɢɚɤɚ. ȼ ɤɚɱɟɫтɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚтɶ ɩɚɪɚɦɟтɪɵ, 

ɩɪɟɞɫтɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫ. 2.4, ɝɞɟ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

tɨ.ɫ =32,2 °ɋ тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɢт 43,5 °ɋ ɩɪɢ ɞɚɜɥɟɧɢɢ 

1,7 Ɇɉɚ, ɭɱɢтɵɜɚɸɳɟɦ ɧɚɥɢɱɢɟ ɇɄȽ ɧɚ ɜɯɨɞɟ ɜ тɟɩɥɨɨɛɦɟɧɧɢɤ ɪɚɜɧɨɦ 5 %. 

ɂɡ ɪɢɫ. 2.17 ɫɥɟɞɭɟт, ɱтɨ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɢɡ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ 

ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɛɭɞɟт ɪɚɫтɢ ɞɨ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɞɨ 8 %, 

ɫɨɨтɜɟтɫтɜɭɸɳɟɝɨ тɟɦɩɟɪɚтɭɪɟ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ 40 °ɋ. 

Ⱦɚɥɶɧɟɣɲɚɹ ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ ɜɨɡɦɨɠɧɚ тɨɥɶɤɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ ɫɧɢɠɟɧɢɢ тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ, ɤɨтɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɸтɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɱɢɫɥɚ ɨɛɨɪɨтɨɜ ɞɜɢɝɚтɟɥɹ ɤɨɦɩɪɟɫɫɨɪɚ ɢ 
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ɤɨɥɢɱɟɫтɜɨɦ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ, ɱтɨ ɜ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɢ 
ɧɚɛɥɸɞɚɟтɫɹ ɧɚ ɩɪɚɤтɢɤɟ. 

Ⱦɨɩɭɫтɢɦɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɫɨɫтɚɜɥɹɟт 2 Ɇɉɚ. 
ɉɪɢ тɚɤɨɦ ɞɚɜɥɟɧɢɢ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ ɪɚɛɨтɟ ɜɫɟɯ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ ɧɚɫтɭɩɚɟт ɦɨɦɟɧт, ɤɨɝɞɚ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɩɟɪɟɨɯɥɚɠɞɚɟтɫɹ ɞɨ 
тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (тɨɱɤɚ ɚ, ɪɢɫ. 2.17). ɉɪɢ ɷтɨɦ ɨɛɴёɦɧɚɹ 
ɞɨɥɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɫɨɫтɚɜɥɹɟт 21 %, ɜ ɤɨтɨɪɨɣ ɨтɧɨɫɢтɟɥɶɧɚɹ 
ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɪɚɜɧɚ 21 %. 

ȼ ɪɟɡɭɥɶтɚтɟ ɧɚɥɢɱɢɟ ɇɄȽ ɩɪɢɜɟɥɨ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ 
ɤɨɧɞɟɧɫɚтɨɪɟ ɧɚ 0,3 Ɇɉɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ 
ɤɨɧɞɟɧɫɚɰɢɢ ɱɢɫтɨɝɨ ɚɦɦɢɚɤɚ 1,7 Ɇɉɚ, ɱтɨ ɫɨɨтɜɟтɫтɜɭɟт ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ 
ɧɚ ɜɵɯɨɞɟ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɚ 21% ɢ ɫɨɜɩɚɞɚɟт ɫ ɪɚɫɱётɧɵɦɢ ɞɚɧɧɵɦɢ, 
ɩɪɟɞɫтɚɜɥɟɧɧɵɦɢ ɜ тɚɛɥ. 2.15. 

ɋɥɟɞɭɟт тɚɤɠɟ ɭɱɢтɵɜɚтɶ, ɱтɨ, ɜɨ-ɩɟɪɜɵɯ, тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ 
ɚɦɦɢɚɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɡɚ ɜɫё ɜɪɟɦɹ ɷɤɫɩɥɭɚтɚɰɢɢ ɢɡɦɟɧɹɥɚɫɶ ɜ 
ɩɪɟɞɟɥɚɯ ɨт 25 ɞɨ 48 °ɋ ɢ ɧɢɠɟ 25 °ɋ ɧɢɤɨɝɞɚ ɧɟ ɫɧɢɠɚɥɚɫɶ. ȼɨ-ɜтɨɪɵɯ, ɜ 
ɥɟтɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ, тɟɦɩɟɪɚтɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ тɟɩɥɨɨɛɦɟɧɧɢɤ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɜɵɲɟ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɷтɨɦɭ ɢ ɞɚɜɥɟɧɢɟ ɜ 
ɤɨɧɞɟɧɫɚтɨɪɟ ɜɵɲɟ ɪɚɫɱётɧɵɯ ɡɧɚɱɟɧɢɣ[74]. 

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫтɢɦɨɣ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ, ɤɨтɨɪɵɟ 
ɩɨɫтɭɩɚɸт ɜɦɟɫтɟ ɫ ɩɚɪɚɦɢ ɚɦɦɢɚɤɚ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɜ ɤɨɦɩɪɟɫɫɨɪ Ⱥɏɍ, 
ɨɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ ɩɪɢ ɢɯ ɧɚɤɨɩɥɟɧɢɢ ɜ ɨɞɧɨɦ тɟɩɥɨɨɛɦɟɧɧɢɤɟ 
ɤɨɧɞɟɧɫɚтɨɪɚ ɨт 0 ɞɨ 5 % (тɚɛɥ. 2.16). 

ɂɡ тɚɛɥ. 2.16 ɜɢɞɧɨ, ɱтɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ ɞɥɹ ɨɞɧɨɝɨ 
тɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɨɫтɚɜɥɹɟт 371 ɤɝ. 

ɉɪɢ ɷтɨɦ ɨɞɧɚ ɫɟɤɰɢɹ ɤɨɧɞɟɧɫɚтɨɪɚ ɫɨɫтɨɢт ɢɡ 5 тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ. 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɧɚ ɤɚɠɞɵɣ 
тɟɩɥɨɨɛɦɟɧɧɢɤ ɫɟɤɰɢɢ ɫɨɫтɚɜɢт 1855 ɤɝ. 

Ɉɩɪɟɞɟɥɢтɶ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ, ɤɨтɨɪɵɟ ɩɨɫтɭɩɚɸт ɜ ɫɢɫтɟɦɭ Ⱥɏɍ, 
ɦɨɠɧɨ тɨɥɶɤɨ ɩɪɢ ɨɰɟɧɤɟ ɫɨɞɟɪɠɚɧɢɹ ɢɯ ɜ тɪɸɦɟ ɫɭɞɧɚ-ɝɚɡɨɜɨɡɚ, тɚɤ ɤɚɤ 
Ⱥɏɍ ɫɨɟɞɢɧɟɧɚ ɫ ɧɢɦ, ɤɚɤ ɫɨɨɛɳɚɸɳɢɟɫɹ ɫɨɫɭɞɵ, ɱɟɪɟɡ ɢɡɨтɟɪɦɢɱɟɫɤɢɟ 
ɯɪɚɧɢɥɢɳɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. 
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Ɍɚɛɥɢɰɚ 2.16. 

Ɋɟɡɭɥɶтɚтɵ ɪɚɫɱётɨɜ ɤɨɥɢɱɟɫтɜɚ ɢ ɤɨɧɰɟɧтɪɚɰɢɣ ɇɄȽ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ 
ɜɨɡɞɭɲɧɨɝɨ тɟɩɥɨɨɛɦɟɧɧɢɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ 

CɇɄȽ in CɇɄȽ out V L GɇɄȽ 
% % % % ɤɝ 
5 21,04 21,04 78,96 371 

2,5 17,32 13,59 86,41 189 
1 16,45 3,54 96,46 76 
0,5 15,58 2,43 97,57 38 
0,25 10,12 1,6 98,4 19 
 

ɉɪɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɫтɢ ɫɭɞɧɚ-ɝɚɡɨɜɨɡɚ 30 тɵɫ. т ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ 

ɨɰɟɧɨɱɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ ɜ тɪɸɦɟ ɫɭɞɧɚ ɩɪɢ 5 % ɢɯ ɫɨɞɟɪɠɚɧɢɹ ɫɨɫтɚɜɢт 

1644 ɤɝ. ȿɫɥɢ ɫɨɩɨɫтɚɜɢтɶ ɞɚɧɧɨɟ ɤɨɥɢɱɟɫтɜɨ ɇɄȽ ɫ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶɸ 

тɪɟтɶɟɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ 80…90 т/ɱ, тɨ ɟɝɨ ɦɚɫɫɨɜɚɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɟ ɧɟ ɩɪɟɜɵɫɢт 2 %. 

ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 

ɞɟɫтɚɛɢɥɢɡɚɰɢɸ ɪɚɛɨтɵ Ⱥɏɍ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɨɤɚɡɵɜɚɸт 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɣ, ɱɟɦ ɧɚɥɢɱɢɟ ɇɄȽ, ɤɨтɨɪɵɟ, 

ɛɟɡɭɫɥɨɜɧɨ, тɚɤɠɟ ɭɯɭɞɲɚɸт ɪɚɛɨтɭ ɭɫтɚɧɨɜɤɢ, ɧɨ ɜ ɦɟɧɶɲɟɣ ɫтɟɩɟɧɢ. 
 

 ɂɡɦɟɧɟɧɢɹ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ Ⱥɏɍ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɧɚɥɢɱɢɟ 2.4.

ɇɄȽ ɢɥɢ ɬɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ ɫɢɫɬɟɦɟ 

ɂɡɜɟɫтɧɨ, ɱтɨ ɩɪɢ ɪɚɛɨтɟ Ⱥɏɍ ɜ ɧɟɣ ɦɨɝɭт ɧɚɤɚɩɥɢɜɚтɶɫɹ ɇɄȽ, 

ɤɨтɨɪɵɟ ɭɯɭɞɲɚɸт ɩɪɨɰɟɫɫ тɟɩɥɨɨɛɦɟɧɚ ɢ ɩɪɢɜɨɞɹт ɤ ɪɨɫтɭ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɟ. ɋɜɨɟɜɪɟɦɟɧɧɨɟ ɭɞɚɥɟɧɢɟ ɇɄȽ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɟɫɢɜɟɪɚ 

ɹɜɥɹɟтɫɹ ɡɚɥɨɝɨɦ ɫтɚɛɢɥɶɧɨɣ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ. Ɉɞɧɚɤɨ ɩɪɢ ɭɞɚɥɟɧɢɢ ɇɄȽ 

ɢɡ ɪɟɫɢɜɟɪɚ ɫ ɧɢɦ тɟɪɹɟтɫɹ ɱɚɫтɶ ɩɪɨɞɭɤтɨɜɨɝɨ ɚɦɦɢɚɤɚ. ɗɮɮɟɤтɢɜɧɨɫтɶ 

ɭɞɚɥɟɧɢɹ ɇɄȽ ɧɚ ɮɚɤɟɥ ɢ ɨɱɢɫтɤɚ ɢɯ ɨт ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɡɚɜɢɫɹт ɨт ɪɚɛɨтɵ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ ȿ-5, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɪɟɫɢɜɟɪɟ D-4, ɚ тɚɤɠɟ ɨт 

ɩɪɨɞɨɥɠɢтɟɥɶɧɨɫтɢ ɢ ɫтɟɩɟɧɢ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ. ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ 

ɪɚɛɨтɭ ɥɢɧɟɣɧɨɝɨ ɪɟɫɢɜɟɪɚ ɚɦɦɢɚɤɚ D-4D, ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ ȿ-5D. 

ɉɨɫɥɟ ɷтɨɝɨ ɪɚɫɫɦɨтɪɢɦ ɩɪɟɞɥɚɝɚɟɦɵɣ ɚɥɝɨɪɢтɦ ɪɚɛɨтɵ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ 

ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ ɧɚ ɮɚɤɟɥ (ɪɢɫ. 1.14). 
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Ɋɚɛɨтɚ ɪɟɫɢɜɟɪɚ ɨɫɭɳɟɫтɜɥɹɟтɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɀɢɞɤɢɣ ɚɦɦɢɚɤ 

ɢ ɇɄȽ ɢɡ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1G/E-1H (ɪɢɫ. 1.14) ɩɨ ɤɨɥɥɟɤтɨɪɭ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ Ⱥ ɢ ɭɪɚɜɧɢтɟɥɶɧɨɦɭ ɝɚɡɨɩɪɨɜɨɞɭ ȼ ɩɨɞɚɸтɫɹ ɜ ɪɟɫɢɜɟɪ D-4D. ɉɪɢ 

ɷтɨɦ ɜ ɚɜтɨɦɚтɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɢɡɦɟɪɹɸтɫɹ тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ 

ɜɯɨɞɟ ɜ ɪɟɫɢɜɟɪ ɢ ɞɚɜɥɟɧɢɟ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ, ɚ тɚɤɠɟ ɤɨɧтɪɨɥɢɪɭɟтɫɹ 

ɭɪɨɜɟɧɶ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ. 

ɀɢɞɤɢɣ ɚɦɦɢɚɤɚ ɢɡ ɪɟɫɢɜɟɪɚ D-4D ɱɟɪɟɡ ɤɥɚɩɚɧ 4 ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɜ 

ɪɟɫɢɜɟɪ ɜтɨɪɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ (ɧɚ ɪɢɫ. 1.14 ɧɟ ɩɨɤɚɡɚɧɨ). ɉɪɢ ɭɞɚɥɟɧɢɢ 

ɇɄȽ ɢɡ ɪɟɫɢɜɟɪɚ ɜ ɪɚɛɨтɭ ɜɤɥɸɱɚɟтɫɹ ɤɨɧɞɟɧɫɚтɨɪ ȿ-5D. Ⱦɥɹ ɷтɨɝɨ ɱɚɫтɶ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɜ ɦɟɠтɪɭɛɧɨɟ ɩɪɨɫтɪɚɧɫтɜɨ 

ɭɤɚɡɚɧɧɨɝɨ ɜɟɪтɢɤɚɥɶɧɨɝɨ ɤɨɠɭɯɨтɪɭɛɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶɧɵɣ 

ɜɟɧтɢɥɶ 3. ɉɚɪɵ ɚɦɦɢɚɤɚ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶтɚтɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɢ 

ɤɢɩɟɧɢɹ ɚɦɦɢɚɤɚ ɜ ɦɟɠтɪɭɛɧɨɦ ɩɪɨɫтɪɚɧɫтɜɟ ɩɪɢ тɟɦɩɟɪɚтɭɪɟ –30 °ɋ, ɨтɜɨɞɹтɫɹ 

ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɩɟɪɜɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ D. ɉɪɢ ɨтɤɪɵтɢɢ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ 1 

ɇɄȽ ɧɚ ɮɚɤɟɥ ɢɡ ɭɞɚɥɹɟɦɨɣ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɤɨɧɞɟɧɫɢɪɭɟтɫɹ ɚɦɦɢɚɤ, ɤɨтɨɪɵɣ 

ɫɚɦɨтёɤɨɦ ɫтɟɤɚɟт ɜ ɪɟɫɢɜɟɪ, ɚ ɨɱɢɳɟɧɧɵɟ ɇɄȽ ɫ ɨɫтɚтɨɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɩɨɞɚɸтɫɹ ɧɚ ɮɚɤɟɥ ɋ. 

Ⱥɧɚɥɢɡ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɫ ɩɨɦɨɳɶɸ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 

ɩɨɤɚɡɚɥ, ɱтɨ ɷɮɮɟɤтɢɜɧɨɫтɶ ɨɱɢɫтɤɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɦɟтɨɞɨɦ 

ɧɢɡɤɨтɟɦɩɟɪɚтɭɪɧɨɣ ɩɚɪɰɢɚɥɶɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɧɟ ɦɨɠɟт ɩɪɟɜɵɲɚтɶ 86 % 

Д2Ж. ɗтɨ ɨɡɧɚɱɚɟт, ɱтɨ 14 % ɚɦɦɢɚɤɚ ɤɚɤ ɦɢɧɢɦɭɦ тɟɪɹɟтɫɹ ɩɪɢ ɭɞɚɥɟɧɢɢ 

ɇɄȽ ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ, т.ɟ. ɩɪɢ ɧɚɥɢɱɢɢ ɇɄȽ ɜ ɫɢɫтɟɦɟ. ȼ ɯɭɞɲɟɦ ɫɥɭɱɚɟ 

(ɩɪɢ ɨтɫɭтɫтɜɢɢ ɇɄȽ, ɧɨ ɨтɤɪɵтɢɢ ɤɥɚɩɚɧɚ ɫɛɪɨɫɚ) — ɩɨтɟɪɢ ɱɢɫтɨɝɨ 

ɚɦɦɢɚɤɚ ɫɨɫтɚɜɥɹɸт 100 %. 

ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɞɥɹ ɪɚɡɪɚɛɨтɤɢ ɚɥɝɨɪɢтɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɨɦ ɫɛɪɨɫɚ 

ɇɄȽ ɧɚ ɮɚɤɟɥ ɚɤтɭɚɥɶɧɵɦ ɹɜɥɹɟтɫɹ ɭɫтɚɧɨɜɥɟɧɢɟ ɩɪɢɡɧɚɤɨɜ, ɭɤɚɡɵɜɚɸɳɢɯ 

ɧɚ ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ. 

Ⱦɥɹ ɷтɨɝɨ ɫ ɭɱётɨɦ тɟɦɩɟɪɚтɭɪɵ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɨɩɪɟɞɟɥɟɧɨ 

ɪɚɜɧɨɜɟɫɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɢɹ ɚɦɦɢɚɤɚ Ɋ = П(Ɍ), ɚ тɚɤɠɟ ɧɚɣɞɟɧɚ ɪɚɡɧɨɫтɶ 

ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɧɚɫɵɳɟɧɢɹ ɢ ɞɚɜɥɟɧɢɟɦ ɜ ɪɟɫɢɜɟɪɟ Ɋ. ɉɨ 
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ɩɨɤɚɡɚɧɢɹɦ ɪɚɡɧɨɫтɢ ɞɚɜɥɟɧɢɣ Ɋ ɪɚɫɫɱɢтɚɧɚ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɜ 

ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɤɚɤ ɨтɧɨɲɟɧɢɢ CɇɄȽ = Ɋ/Ɋ (ɪɢɫ. 2.18). 

Ɋɚɫɱётɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ (ɫɦ. ɪɢɫ. 2.18) ɢɦɟɟт тɚɤɠɟ ɢ 

ɨтɪɢɰɚтɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɚɥɢɱɢɟɦ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 

ɩɟɪɟɨɯɥɚɠɞёɧɧɨɝɨ ɨтɧɨɫɢтɟɥɶɧɨ ɫɜɨɟɝɨ ɪɚɜɧɨɜɟɫɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡ-ɡɚ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ, ɢɦɟɸɳɢɯɫɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ ɤɨɥɥɟɤтɨɪɟ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. 

 
Ɋɢɫ. 2.18. ɏɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɜ ɪɟɫɢɜɟɪɟ 

ɗтɢ ɪɚɫɱётɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɨɦ ɫɞɭɜɤɢ 

ɪɟɫɢɜɟɪɨɜ. ɉɪɢ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɜ ɞɢɚɩɚɡɨɧɟ 15…20 % ɤɥɚɩɚɧ ɨтɞɭɜɤɢ 

ɨтɤɪɵɜɚɟтɫɹ, ɢ ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ ɫɛɪɚɫɵɜɚɟтɫɹ ɢɡ ɪɟɫɢɜɟɪɚ ɧɚ ɮɚɤɟɥ, ɱтɨ 

ɩɪɢɜɨɞɢт ɤ ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ (ɪɢɫ. 2.19). 

 
Ɋɢɫ. 2.19. ɂɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ Ⱥɏɍ: 

1 — ɫтɟɩɟɧɶ ɢ ɩɪɨɞɨɥɠɢтɟɥɶɧɨɫтɶ 

ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ; 

2 — ɪɚɫɱётɧɚɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ 

Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɚɥ ɚɧɚɥɢɡ ɫɨɛɪɚɧɧɵɯ ɞɚɧɧɵɯ, ɞɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ 

ɩɨɫɥɟ ɫɞɭɜɤɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɧɚ ɮɚɤɟɥ ɧɟ ɜɫɟɝɞɚ ɩɨɧɢɠɚɟтɫɹ, ɚ 

ɩɨɜɵɲɚɟтɫɹ тɟɦɩɟɪɚтɭɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. ɗтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ ɧɚɥɢɱɢɢ 
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тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨтɢɜɥɟɧɢɹ ɧɚ ɩɭтɢ ɫɥɢɜɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ 

ɤɨɧɞɟɧɫɚтɨɪɨɜ. Ɍɚɤɢɦ ɫɨɩɪɨтɢɜɥɟɧɢɟɦ ɹɜɥɹɟтɫɹ ɦɚɥɨɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ 

ɭɪɚɜɧɢтɟɥɶɧɨɝɨ тɪɭɛɨɩɪɨɜɨɞɚ. ȼ ɪɟɡɭɥɶтɚтɟ ɩɪɨɢɫɯɨɞɢт ɡɚɩɢɪɚɧɢɟ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɚɯ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɟɝɨ ɩɟɪɟɨɯɥɚɠɞɟɧɢɟɦ. 

ȼ тɚɤɨɣ ɫɢтɭɚɰɢɢ ɫɤɥɚɞɵɜɚɟтɫɹ ɥɨɠɧɨɟ ɜɩɟɱɚтɥɟɧɢɟ, ɱтɨ ɤɨɧɰɟɧтɪɚɰɢɹ 

ɇɄȽ ɨɱɟɧɶ ɜɟɥɢɤɚ ɢɡ-ɡɚ ɧɢɡɤɨɣ тɟɦɩɟɪɚтɭɪɵ ɩɟɪɟɨɯɥɚɠɞёɧɧɨɝɨ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɟ. Ɉɞɧɚɤɨ ɜ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɷтɨ 

ɜɵɡɜɚɧɨ ɡɚɩɢɪɚɧɢɟɦ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɫɥɢɜɧɨɦ тɪɭɛɨɩɪɨɜɨɞɟ ɢ 

ɤɨɧɞɟɧɫɚтɨɪɚɯ. 

Ⱦɥɹ ɩɨɞтɜɟɪɠɞɟɧɢɹ ɷтɨɝɨ ɮɚɤтɚ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɜɧɨɜɟɫɧɚɹ 

тɟɦɩɟɪɚтɭɪɚ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɪɟɫɢɜɟɪɟ Ɍ=f(Ɋ). ȿё ɫɪɚɜɧɟɧɢɟ ɫ 

ɞɟɣɫтɜɢтɟɥɶɧɨɣ тɟɦɩɟɪɚтɭɪɨɣ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɨɤɚɡɚɥɨ, ɱтɨ ɠɢɞɤɢɣ 

ɚɦɦɢɚɤ ɩɨɞɚётɫɹ ɜ ɪɟɫɢɜɟɪ ɫ ɩɟɪɟɨɯɥɚɠɞɟɧɢɟɦ ɧɚ 3,5…6,2 °ɋ. 

Ʉɪɨɦɟ ɷтɨɝɨ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ тɟɦɩɟɪɚтɭɪ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 

ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɚɛɨɱɢɯ ɪɟɫɢɜɟɪɚɯ D-4Ⱥ ɢ D-4ȼ ɢɥɢ D-4C ɢ D-4D. ȼ 

ɪɟɡɭɥɶтɚтɟ ɭɫтɚɧɨɜɥɟɧɨ, ɱтɨ ɩɪɢ ɪɚɜɧɵɯ ɞɚɜɥɟɧɢɹɯ ɜ ɪɟɫɢɜɟɪɚɯ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɡɚтɜɨɪɨɜ ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɨɤɚɡɚɥɫɹ ɩɟɪɟɨɯɥɚɠɞёɧɧɵɦ ɧɚ 

5…10 °ɋ. ɗтɨ ɹɜɥɹɟтɫɹ ɫɢɝɧɚɥɨɦ ɞɥɹ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɢ ɫɞɭɜɤɢ ɞɚɜɥɟɧɢɹ. 

ɉɪɢ ɷтɨɦ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɭɪɚɜɧɢтɟɥɶɧɨɝɨ тɪɭɛɨɩɪɨɜɨɞɚ, ɫɜɹɡɵɜɚɸɳɟɝɨ 

ɩɚɪɨɜɵɟ ɨɛɴёɦɵ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɟɫɢɜɟɪɚ, ɫɧɢɠɚɟтɫɹ, ɢ ɠɢɞɤɢɣ ɚɦɦɢɚɤ 

ɫɥɢɜɚɟтɫɹ ɜ ɪɟɫɢɜɟɪ. 

ɉɪɢɡɧɚɤɨɦ ɡɚɩɢɪɚɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɫɥɢɜɧɨɦ ɤɨɥɥɟɤтɨɪɟ ɢ 

ɤɨɧɞɟɧɫɚтɨɪɚɯ ɹɜɥɹɟтɫɹ тɚɤɠɟ ɞɥɢтɟɥɶɧɨɟ ɨтɫɭтɫтɜɢɟ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜ ɨɞɧɨɦ 

ɢɡ ɪɟɫɢɜɟɪɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɟɡɤɢɦ ɭɜɟɥɢɱɟɧɢɟɦ ɟɝɨ ɨɛɴёɦɚ ɧɚ 50…95%. 

Ɋɚɫɱёт ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɚɯ ɩɨɞтɜɟɪɞɢɥ 

ɮɚɤт ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢ ɡɚɩɢɪɚɧɢɟ ɟɝɨ ɜ ɤɨɧɞɟɧɫɚтɨɪɚɯ. 

Ɇɨɦɟɧт ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ ɩɪɟɞɜɚɪɹɟт 

ɢɥɢ ɫɨɜɩɚɞɚɟт ɫ ɨтɤɪɵтɢɟɦ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ. Ⱦɥɹ ɢɥɥɸɫтɪɚɰɢɢ ɞɚɧɧɨɝɨ 

ɧɚɛɥɸɞɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ, ɤɨтɨɪɵɣ 

ɨтɱётɥɢɜɨ ɭɤɚɡɵɜɚɟт ɧɚ ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ 
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ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ, ɫтɟɩɟɧɶ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ ɢ ɪɚɡɧɨɫтɶ тɟɦɩɟɪɚтɭɪ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɪɟɫɢɜɟɪɚɦɢ (ɪɢɫ. 2.20, тɚɛɥ. 2.17). 

 

 
Ɋɢɫ. 2.20. Ɂɚɜɢɫɢɦɨɫтɶ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ (1) ɜ ɪɟɫɢɜɟɪɟ D-

4D, ɪɚɡɧɨɫтɢ тɟɦɩɟɪɚтɭɪ (2) ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɪɟɫɢɜɟɪɚɦɢ 

D-4ɋ ɢ D-4D, ɚ тɚɤɠɟ ɫтɟɩɟɧɶ ɨтɤɪɵтɢɹ ɫɞɭɜɤɢ (3) 

ɂɡ ɪɢɫ. 2.20 ɜɢɞɧɨ, ɱтɨ ɭɪɨɜɟɧɶ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ ɩɨɫтɨɹɧɧɨ 

ɢɡɦɟɧɹɟтɫɹ (2.23), тɚɤ ɤɚɤ ɩɪɨɢɫɯɨɞɢт ɟɝɨ ɡɚɩɨɥɧɟɧɢɟ (ɫɨ ɡɧɚɤɨɦ «+») ɥɢɛɨ 

ɨɩɨɪɨɠɧɟɧɢɟ (ɫɨ ɡɧɚɤɨɦ «–») ɧɚ ɜɟɥɢɱɢɧɭ, ɭɤɚɡɚɧɧɭɸ ɜ ɩɪɨɰɟɧтɚɯ 

ɨтɧɨɫɢтɟɥɶɧɨ ɫɜɨɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɨɛɴёɦɚ. 

Ɋɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɭɪɨɜɧɹ ɠɢɞɤɨɫтɢ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɡɚɜɢɫɚɧɢɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ 

ɩɨɫɥɟɞɭɸɳɟɦ ɟɝɨ ɫтɪɟɦɢтɟɥɶɧɨɦ ɫɥɢɜɟ ɜ ɪɟɫɢɜɟɪ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ 

ɫɨɩɪɨɜɨɠɞɚɟтɫɹ ɩɟɪɟɨɯɥɚɠɞɟɧɢɟɦ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɱтɨ ɩɨɞтɜɟɪɠɞɚɟтɫɹ 

ɧɚɥɢɱɢɟɦ ɫɭɳɟɫтɜɟɧɧɵɯ ɪɚɡɧɨɫтɟɣ ɟɝɨ тɟɦɩɟɪɚтɭɪ (2) ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ 

ɪɟɫɢɜɟɪɚɦɢ, ɨтɥɢɱɚɸɳɢɯɫɹ ɧɚ 6…8 °ɋ. ɉɨɷтɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɫтɪɚɧɟɧɢɹ 

ɧɟɫтɚɛɢɥɶɧɨɫтɢ ɨтɤɪɵтɶ ɩɪɨɞɭɜɨɱɧɵɣ ɤɥɚɩɚɧ (3), ɩɨɫɥɟ ɤɨтɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢт 

ɫɛɪɨɫ ɞɚɜɥɟɧɢɹ ɢ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɠɢɞɤɨɫтɢ ɜ ɪɟɫɢɜɟɪɟ [86]. 

Ⱦɚɧɧɵɟ тɚɛɥ. 2.17 ɩɨɞтɜɟɪɠɞɚɸт ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ ɹɜɥɟɧɢɹ, 

ɫɜɢɞɟтɟɥɶɫтɜɭɸɳɢɟ ɨ ɧɚɥɢɱɢɟ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɢ 

ɩɨɫɥɟɞɭɸɳɟɣ ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ ɩɨɫɥɟ 

ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɛɪɨɫɚ. Ɉɞɧɚɤɨ ɨɧɢ ɧɟ ɨɛɴɹɫɧɹɸт ɢ ɧɟ ɩɨɞтɜɟɪɠɞɚɸт 

ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɪɟɫɢɜɟɪɟ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɩɨɞ ɫɨɦɧɟɧɢɟ ɫтɚɜɢтɫɹ ɫɚɦ ɮɚɤт 
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ɧɚɥɢɱɢɹ ɫтɨɥɶ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɇɄȽ ɜ ɫɢɫтɟɦɟ (ɪɢɫ. 2.18) ɢ ɟɝɨ ɜɥɢɹɧɢɹ 

ɧɚ ɪɚɛɨтɭ Ⱥɏɍ, ɩɨɫɤɨɥɶɤɭ ɭɤɚɡɚɧɧɵɟ ɩɪɨɰɟɫɫɵ ɨɩɢɫɵɜɚɥɢɫɶ ɪɚɫɱётɧɨ. 

Ɍɚɛɥɢɰɚ 2.17. 

ɉɨɤɚɡɚтɟɥɢ ɪɚɛɨтɵ ɪɟɫɢɜɟɪɨɜ D-4C ɢ D-4D 

ȼɪɟɦɹ 

ɫɭтɨɤ, ɱ 

TD-4C, 

ɨɋ 

TD-4D, 
ɨɋ 

PD-4ɋ, 

Ɇɉɚ 

PD-4D, 

Ɇɉɚ 

LD-4ɋ, 

% 

LD-4D, 

% 

Tɨ.ɫ., 
ɨɋ 

F, 

 т/ɱ 

PCD-4D, 

% 

23:00 34,67 28,54 1,19 1,22 9,1 33,6 -9,9 361 100 

0:00 32,59 26,54 1,12 1,16 52,7 46,7 -9,5 369 0 

1:00 35,39 29,85 1,24 1,28 7,8 31,9 -10,0 372 0 

2:00 33,75 24,77 1,17 1,21 100 95,6 -9,8 361 0 

3:00 35,41 27,63 1,22 1,25 7,6 4,31 -10,2 361 100 

4:00 35,59 26,44 1,26 1,3 7,6 99,9 -10,8 360 0 

5:00 36,34 29,2 1,25 1,29 50,0 5,6 -10,6 362 100 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɣɫтɜɢтɟɥɶɧɵɯ ɤɨɧɰɟɧтɪɚɰɢɣ ɇɄȽ ɜ ɪɟɫɢɜɟɪɟ ɛɵɥ 

ɜɵɩɨɥɧɟɧ ɨтɛɨɪ ɩɪɨɛɵ ɜ ɦɨɦɟɧт ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɥɚɛɨɪɚтɨɪɧɵɦ ɚɧɚɥɢɡɨɦ ɫɨɫтɚɜɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ (ɪɢɫ. 2.21). 

Ɋɢɫ. 2.21 ɩɨɤɚɡɵɜɚɟт, ɱтɨ ɜ 14:00 ɛɵɥ ɨтɤɪɵт ɤɥɚɩɚɧ ɫɞɭɜɤɢ ɇɄȽ ɧɚ 

ɮɚɤɟɥ. ɉɨɫɥɟ ɷтɨɝɨ ɪɚɫɱётɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɪɟɡɤɨ ɫɧɢɡɢɥɨɫɶ, 

ɱтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɧɢɠɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɟ. ȼ 14:15 ɛɵɥ ɫɞɟɥɚɧ ɨтɛɨɪ 

ɩɪɨɛ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɚɦɦɢɚɤɚ ɜ ɧɟɣ.  

 
Ɋɢɫ. 2.21. ɏɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ ɞɨ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ 

ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ ɢ ɩɨɫɥɟ ɨтɛɨɪɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɧɚ ɚɧɚɥɢɡ: 

1 — ɪɚɫɱётɧɨɟ ɢɡɦɟɧɟɧɢɟ 

ɤɨɧɰɟɧтɪɚɰɢɢ ɇɄȽ; 

2 — ɩɟɪɢɨɞ ɨтɛɨɪɚ ɩɪɨɛ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚтɨɪɧɨɝɨ ɚɧɚɥɢɡɚ 
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Ⱥɧɚɥɢɡɵ ɭɤɚɡɚɥɢ ɧɚ ɧɚɥɢɱɢɟ ɜ ɫɦɟɫɢ 100 % ɚɦɦɢɚɤɚ, ɱтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨɛ 

ɨтɫɭтɫтɜɢɢ ɇɄȽ. ɗтɨ ɩɨɡɜɨɥɹɟт ɫɞɟɥɚтɶ ɜɵɜɨɞ ɨ тɨɦ, ɱтɨ ɨɩɪɟɞɟɥɹтɶ 

ɤɨɧɰɟɧтɪɚɰɢɸ ɇɄȽ ɜ ɫɢɫтɟɦɟ тɨɥɶɤɨ ɪɚɫɱётɧɵɦ ɦɟтɨɞɨɦ ɧɟɤɨɪɪɟɤтɧɨ, тɚɤ ɤɚɤ 

ɪɨɫт ɢ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɜ ɛɨɥɶɲɢɧɫтɜɟ ɫɥɭɱɚɟɜ 

ɨɛɭɫɥɨɜɥɢɜɚɟтɫɹ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ, ɤɨтɨɪɵɟ 

ɜɨɫɩɪɢɧɢɦɚɸтɫɹ ɤɚɤ ɥɨɠɧɨɟ ɩɨɞтɜɟɪɠɞɟɧɢɟ ɧɚɥɢɱɢɹ ɇɄȽ. 

ȼ ɪɟɡɭɥɶтɚтɟ ɩɪɨɜɟɞёɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚтɶ ɢ ɜɵɞɟɥɢтɶ 

ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟтɪɨɜ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ, 

ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɧɚɥɢɱɢɟ ɇɄȽ ɢɥɢ ɧɚ ɧɚɱɚɥɨ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ 

ɫɢɫтɟɦɟ: 

1. ɇɟɫтɚɛɢɥɶɧɚɹ ɪɚɛɨтɚ ɫɢɫтɟɦɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɢɡ-ɡɚ 

ɜɨɡɧɢɤɚɸɳɢɯ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɨɛɴɹɫɧɹɟтɫɹ ɧɢɡɤɢɦɢ 

тɟɦɩɟɪɚтɭɪɚɦɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ (ɧɢɠɟ ɪɚɜɧɨɜɟɫɧɨɣ тɟɦɩɟɪɚтɭɪɵ ɧɚ 5…6 °ɋ) ɢ 

ɞɥɢтɟɥɶɧɵɦ ɨтɫɭтɫтɜɢɟɦ ɨɳɭтɢɦɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫтɢ ɜ ɪɟɫɢɜɟɪɚɯ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɫɤɚɱɤɨɨɛɪɚɡɧɵɦ ɟɝɨ ɩɨɜɵɲɟɧɢɟɦ. 

2. ɇɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ ɩɪɨɹɜɥɹɟтɫɹ ɜ ɜɢɞɟ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɣ ɢ 

тɟɦɩɟɪɚтɭɪ ɤɨɧɞɟɧɫɚɰɢɢ, ɤɨтɨɪɵɟ ɫ ɧɟɤɨтɨɪɵɦ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɧɚɱɢɧɚɸт 

ɫɧɢɠɚтɶɫɹ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜ ɪɚɛɨтɭ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɤɨɥɢɱɟɫтɜɚ 

ɜɟɧтɢɥɹтɨɪɨɜ (ɪɢɫ. 2.22). 

Ɋɢɫ. 2.22 ɩɨɤɚɡɵɜɚɟт, ɤɚɤ ɇɄȽ ɜɥɢɹɸт ɧɚ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ Ⱥɏɍ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɦɟɧɟɧɢɟɦ ɞɚɜɥɟɧɢɣ, ɜɵɡɜɚɧɧɵɯ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ 

ɤɨɥɟɛɚɧɢɹɦɢ. 

ɉɪɢ ɪɨɫтɟ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (2.1) ɢ ɧɚɥɢɱɢɢ ɇɄȽ 

ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɡɚɦɟтɧɨ ɪɚɫтёт (2.2), ɢ ɞɥɹ ɟɝɨ ɫтɚɛɢɥɢɡɚɰɢɢ ɜ ɪɚɛɨтɭ 

ɜɤɥɸɱɚɸтɫɹ ɜɟɧтɢɥɹтɨɪɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (2.3). ȿɫɥɢ ɪɨɫт ɞɚɜɥɟɧɢɹ 

ɜɵɡɜɚɧ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɞɚɜɥɟɧɢɣ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-

ɪɟɫɢɜɟɪ, тɨ ɱɟɪɟɡ ɧɟɤɨтɨɪɨɟ ɜɪɟɦɹ ɱɚɫтɶ ɜɟɧтɢɥɹтɨɪɨɜ ɨтɤɥɸɱɚɟтɫɹ, тɚɤ ɤɚɤ 

ɭɫтɚɧɨɜɤɟ ɧɭɠɧɨ ɜɪɟɦɹ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ. ɉɪɢ 

ɧɚɥɢɱɢɢ ɇɄȽ ɞɚɜɥɟɧɢɟ ɪɚɫтёт ɞɨ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɢ ɜ ɪɚɛɨтɭ 
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ɜɤɥɸɱɚɸтɫɹ ɜɫɟ ɢɦɟɸɳɢɟɫɹ ɜɟɧтɢɥɹтɨɪɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ȼ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹтɶ ɫɛɪɨɫ ɇɄȽ ɧɚ ɮɚɤɟɥ. ɋтɟɩɟɧɶ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ 

ɫɛɪɨɫɚ ɩɪɢ ɷтɨɦ ɦɨɠɟт ɢɡɦɟɧɹтɶɫɹ ɨт 30 ɞɨ 100% ɩɨ ɪɟɲɟɧɢɸ ɨɩɟɪɚтɨɪɚ. 

ɉɪɨɞɨɥɠɢтɟɥɶɧɨɫтɶ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɡɚɜɢɫɢт ɨт ɧɚɛɥɸɞɚɟɦɨɝɨ тɟɦɩɚ 

ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɟ ɢ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɧёɦ. ɉɪɢ ɪɟɡɤɨɦ 

ɩɨɞɴёɦɟ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ ɞɨ 100 % ɤɥɚɩɚɧ ɩɪɨɞɭɜɤɢ 

ɡɚɤɪɵɜɚɟтɫɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɵɛɪɨɫɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɮɚɤɟɥ. 

 
Ɋɢɫ. 2.22. Ƚɪɚɮɢɤ, ɩɨɞтɜɟɪɠɞɚɸɳɢɣ ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ Ⱥɏɍ: 

1 — тɟɦɩɟɪɚтɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

2 — ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ; 

3 — ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ 

ɜɟɧтɢɥɹтɨɪɨɜ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɚɜтɨɦɚтɢɱɟɫɤɨɟ ɨтɤɪɵтɢɟ 

ɩɪɨɞɭɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫтɢ ɜ ɪɟɠɢɦ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɞɭɜɤɢ 

ɇɄȽ тɨɥɶɤɨ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫтɢ, ɚ ɧɟ ɩɪɢɧɭɞɢтɟɥɶɧɨ ɞɜɚ ɪɚɡɚ ɜ ɫɭтɤɢ, ɤɚɤ 

ɡɚɩɢɫɚɧɨ ɜ тɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɪɟɝɥɚɦɟɧтɟ ɭɫтɚɧɨɜɤɢ. ɉɪɢ ɷтɨɦ ɫɥɟɞɭɟт ɭɱɢтɵɜɚтɶ 

ɞɟɣɫтɜɢтɟɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɡɚɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɧɚɩɪɢɦɟɪ, 1,75…2 

ɛɚɪɚ, ɤɨтɨɪɨɟ ɧɚɛɥɸɞɚɟтɫɹ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɱɚɫɚ ɢ ɩɨɞтɜɟɪɠɞɚɟтɫɹ ɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫтɜɨɦ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. Ʉɪɨɦɟ ɷтɨɝɨ, ɭɞɚɥɟɧɢɟ ɇɄȽ ɧɚ ɮɚɤɟɥ 

ɞɨɥɠɧɨ ɜɵɩɨɥɧɹтɶɫɹ тɨɥɶɤɨ ɢɡ ɨɞɧɨɝɨ ɪɟɫɢɜɟɪɚ, ɚ ɧɟ ɢɡ ɜɫɟɯ ɪɟɫɢɜɟɪɨɜ 

ɨɞɧɨɜɪɟɦɟɧɧɨ. ȼ ɩɪɨтɢɜɧɨɦ ɫɥɭɱɚɟ ɦɨɝɭт ɩɨɹɜɥɹтɶɫɹ ɞɨɩɨɥɧɢтɟɥɶɧɵɟ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ ɢ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷтɨɣ ɪɟɤɨɦɟɧɞɚɰɢɢ ɧɚ 60% ɫɨɤɪɚтɢтɫɹ ɤɨɥɢɱɟɫтɜɨ ɨтɤɪɵтɢɣ 

ɤɥɚɩɚɧɨɜ ɢ ɜ ɢтɨɝɟ ɜ 10 ɪɚɡ ɫɧɢɡɹтɫɹ ɝɨɞɨɜɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ. 
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Ⱦɪɭɝɨɣ ɜɚɪɢɚɧт ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ, ɤɨтɨɪɵɣ 

ɹɜɥɹɟтɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤтɢɜɧɵɦ, ɡɚɤɥɸɱɚɟтɫɹ ɜ ɩɟɪɟɜɨɞɟ ɪɚɛɨтɵ ɤɥɚɩɚɧɚ 

ɫɞɭɜɤɢ ɧɚ ɩɨɫтɨɹɧɧɵɣ ɪɟɠɢɦ, ɤɨɝɞɚ ɤɥɚɩɚɧ ɫɛɪɨɫɚ ɩɨɥɧɨɫтɶɸ ɨтɤɪɵт. ɉɪɢ 

ɷтɨɦ ɛɭɞɟт ɨɛɟɫɩɟɱɢɜɚтɶɫɹ ɩɨɫтɨɹɧɧɚɹ ɩɪɨтɨɱɧɨɫтɶ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɟɫɢɜɟɪɨɜ 

Ⱥɏɍ, ɱтɨ ɩɨɡɜɨɥɢт ɫɧɢɡɢтɶ ɚɦɩɥɢтɭɞɭ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɢ 

ɫтɚɛɢɥɢɡɢɪɨɜɚтɶ ɪɚɛɨтɭ ɭɫтɚɧɨɜɤɢ ɜ ɥɟтɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ. Ɋɟɚɥɢɡɨɜɚтɶ ɪɚɛɨтɭ 

ɭɞɚɥɟɧɢɹ ɇɄȽ ɜ тɚɤɨɦ ɪɟɠɢɦɟ ɦɨɠɧɨ ɡɚ ɫɱёт ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɨɣ ɚɛɫɨɪɛɰɢɨɧɧɨɣ 

ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ Д87]. 

 

 ȼɵɜɨɞɵ ɤ ɪɚɡɞɟɥɭ 2.5.

1. Ⱦɥɹ ɪɚɫɱётɚ ɯɚɪɚɤтɟɪɢɫтɢɤ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɩɪɢ 

ɪɚɛɨтɟ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɚ ɪɚɡɪɚɛɨтɚɧɚ ɦɟтɨɞɢɤɚ, 

ɤɨтɨɪɚɹ ɩɨɡɜɨɥɹɟт ɨɩɪɟɞɟɥɢтɶ ɩɨɤɚɡɚтɟɥɢ ɭɫтɚɧɨɜɤɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɤɨɥɢɱɟɫтɜɚ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ. 

Ɋɚɡɪɚɛɨтɚɧɧɚɹ ɦɟтɨɞɢɤɚ ɩɨɤɚɡɚɥɚ ɯɨɪɨɲɭɸ ɫɯɨɞɢɦɨɫтɶ ɟё ɫ 

ɷɤɫɩɥɭɚтɚɰɢɨɧɧɵɦɢ ɩɚɪɚɦɟтɪɚɦɢ. 

2. ȼɨɡɧɢɤɧɨɜɟɧɢɟ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɜ Ⱥɏɍ 

ɨɛɭɫɥɨɜɥɟɧɨ ɢɡɦɟɧɟɧɢɹɦɢ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɤɚɡɚтɟɥɹɦɢ 

ɪɚɛɨтɵ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫтɹɦɢ ɤɨɧɞɟɧɫɚтɨɪɚ, 

ɚɥɝɨɪɢтɦɚɦɢ ɜɤɥɸɱɟɧɢɹ/ɨтɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, 

ɩɟɪɢɨɞɢɱɧɨɫтɶɸ ɢ ɩɪɨɞɨɥɠɢтɟɥɶɧɨɫтɶɸ ɨтɤɪɵтɢɹ/ɡɚɤɪɵтɢɹ ɤɥɚɩɚɧɨɜ ɫɛɪɨɫɚ 

ɇɄȽ ɧɚ ɮɚɤɟɥ ɢɡ ɪɟɫɢɜɟɪɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɧɚɥɢɱɢɟɦ ɇɄȽ. 

3. Ɍɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚтɟɥɶɧɵɟ ɹɜɥɟɧɢɹ ɜɵɡɵɜɚɸт ɪɨɫт ɞɚɜɥɟɧɢɹ 

ɜ ɤɨɧɞɟɧɫɚтɨɪɟ, ɫɨɩɪɨɜɨɠɞɚɟɦɵɣ ɩɟɪɟɪɚɫɯɨɞɨɦ ɷɧɟɪɝɢɢ. ɗтɨ ɜɨɫɩɪɢɧɢɦɚɟтɫɹ 

ɤɚɤ ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ, ɞɥɹ ɭɞɚɥɟɧɢɹ ɤɨтɨɪɵɯ ɨɩɟɪɚтɨɪɵ ɜɵɧɭɠɞɟɧɵ ɱɚɳɟ 

ɨтɤɪɵɜɚтɶ ɤɥɚɩɚɧɵ ɫɛɪɨɫɚ ɚɦɦɢɚɤɚ, ɱтɨ ɩɪɢɜɨɞɢт ɤ ɟɝɨ ɫɭɳɟɫтɜɟɧɧɵɦ ɩɨтɟɪɹɦ. 

4. Ⱥɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɩɨɤɚɡɚɥ, ɱтɨ ɜ ɫɪɟɞɧɟɦ ɨɧɢ ɫɨɫтɚɜɥɹɸт  63,63 ɤɉɚ. 

5. ɋɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1 ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɫɢɜɟɪɨɜ 

D-4 ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɫɭɳɟɫтɜɥɹтɶ ɫ ɤɨɧɰɚ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɧɟ ɫ ɟɝɨ ɧɚɱɚɥɚ. ɗтɨ 
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ɩɨɡɜɨɥɢт, ɫ ɨɞɧɨɣ ɫтɨɪɨɧɵ, ɪɟɚɥɢɡɨɜɚтɶ ɩɪɹɦɨтɨɱɧɭɸ ɫɯɟɦɭ ɞɜɢɠɟɧɢɹ 

ɚɦɦɢɚɤɚ, ɚ ɧɟ ɩɪɨтɢɜɨтɨɱɧɭɸ, тɟɦ ɫɚɦɵɦ ɫɧɢɡɢтɶ ɚɦɩɥɢтɭɞɭ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜɫɥɟɞɫтɜɢɟ ɡɚɩɢɪɚɧɢɹ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɜ тɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɤɨɧɰɟ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɜ ɤɨɥɥɟɤтɨɪɚɯ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ. ɋ ɞɪɭɝɨɣ ɫтɨɪɨɧɵ, ɢɦɟтɶ 

ɪɚɜɧɨɦɟɪɧɵɣ ɯɚɪɚɤтɟɪ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɨт 

ɛɨɥɶɲɟɝɨ ɤ ɦɟɧɶɲɟɦɭ ɞɚɜɥɟɧɢɸ, ɚ ɧɟ ɧɚɨɛɨɪɨт. 

6. ɋɨɟɞɢɧɟɧɢɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ɞɨɥɠɧɨ ɛɵтɶ ɩɚɪɚɥɥɟɥɶɧɵɦ, ɚ ɧɟ 

ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ-ɩɚɪɚɥɥɟɥɶɧɵɦ, ɱтɨ ɩɪɢɜɨɞɢт ɤ ɫɤɚɱɤɨɨɛɪɚɡɧɵɦ ɩɨтɟɪɹɦ 

ɧɚɩɨɪɚ ɧɚ ɩɟɪɟɯɨɞɧɵɯ ɭɱɚɫтɤɚɯ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɤɨɧɞɟɧɫɚтɨɪɚ.  

7. ɋɭɳɟɫтɜɭɸɳɢɣ «ɲɚɯɦɚтɧɵɣ» ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 

ɩɪɢɜɨɞɢт ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɨɩɨɥɧɢтɟɥɶɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɜ 

ɫɪɟɞɢɧɟ ɤɨɥɥɟɤтɨɪɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, ɭɯɭɞɲɚɸɳɢɯ ɫɥɢɜ ɟɝɨ ɢɡ 

тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ.  

8. Ⱦɥɹ ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ ɨтɤɪɵɜɚɸт ɩɪɨɞɭɜɨɱɧɵɣ ɜɟɧтɢɥɢ 

Ɋɋ401 (Ɋɋ411, Ɋɋ421, Ɋɋ431) ɢ ɜɵɩɨɥɧɹɸт ɫɛɪɨɫ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɧɚ ɮɚɤɟɥ. ɗтɨ 

ɩɨɡɜɨɥɹɟт ɩɨɧɢɡɢтɶ ɫɨɩɪɨтɢɜɥɟɧɢɟ ɜ ɭɪɚɜɧɢтɟɥɶɧɨɦ тɪɭɛɨɩɪɨɜɨɞɟ ɢ 

ɨɛɟɫɩɟɱɢтɶ ɫɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɨɜ. 

9. Ʌɸɛɨɟ ɨтɤɪɵтɢɟ ɢ ɡɚɤɪɵтɢɟ ɤɥɚɩɚɧɨɜ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ ɩɪɢɜɨɞɢт ɤ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɤɨɥɟɛɚɧɢɹɦ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫтɟɦɟ «ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ». 

ɉɪɢ ɩɥɚɧɨɜɵɯ ɩɪɨɞɭɜɤɚɯ, ɤɨтɨɪɵɟ ɜɵɩɨɥɧɹɸтɫɹ 2 ɪɚɡɚ ɜ ɫɭтɤɢ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ 

ɫɨɫтɚɜɥɹɸт 720 ɤɝ/ɫɭт, ɜ тɟɱɟɧɢɟ ɝɨɞɚ 262 т. 

10. ɇɚɤɨɩɥɟɧɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ ɨт 0 ɞɨ 5…7,7% ɩɪɢɜɨɞɢт ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɧɚ 0,1…0,3 Ɇɉɚ (1…3 ɛɚɪɚ). 

11. ɑɟɦ ɜɵɲɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ 

тɟɦɩɟɪɚтɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, тɟɦ ɦɟɧɶɲɟ ɤɨɥɢɱɟɫтɜɨ (ɤɨɧɰɟɧтɪɚɰɢɹ) ɇɄȽ 

ɨɤɚɡɵɜɚɟт ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ.  

12. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɛɴёɦɧɚɹ ɞɨɥɹ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɨɞɧɨɝɨ тɟɩɥɨɨɛɦɟɧɧɢɤɚ ɤɨɧɞɟɧɫɚтɨɪɚ ɫɨɫтɚɜɥɹɟт 21 %, ɜ ɤɨтɨɪɨɣ 

ɨтɧɨɫɢтɟɥɶɧɚɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɪɚɜɧɚ 21 % ɢɥɢ 371 ɤɝ. 



104 

13. ȼ ɞɟɣɫтɜɢтɟɥɶɧɨɫтɢ ɦɚɫɫɨɜɚɹ ɤɨɧɰɟɧтɪɚɰɢɹ ɇɄȽ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɧɟ 

ɩɪɟɜɵɲɚɟт 2 %.  

14. Ȼɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɞɟɫтɚɛɢɥɢɡɚɰɢɸ ɪɚɛɨтɵ Ⱥɏɍ ɤɨɦɩɥɟɤɫɚ 

ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɨɤɚɡɵɜɚɸт тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɣ, ɱɟɦ 

ɧɚɥɢɱɢɟ ɇɄȽ, ɤɨтɨɪɵɟ, ɛɟɡɭɫɥɨɜɧɨ, тɚɤɠɟ ɭɯɭɞɲɚɸт ɪɚɛɨтɭ ɭɫтɚɧɨɜɤɢ, ɧɨ ɜ 

ɦɟɧɶɲɟɣ ɫтɟɩɟɧɢ. 
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3. ɊȺɁɊȺȻɈɌɄȺ ɉɊȿȾɅɈɀȿɇɂɃ ɉɈ ɋɌȺȻɂɅɂɁȺɐɂɂ ɊȺȻɈɌɕ Ⱥɏɍ 

 Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɨɝɨ ɚɥɝɨɪɢɬɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɇɄȽ 3.1.

Ⱥɧɚɥɢɡ ɦɚтɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɪɚɛɨтɵ ɯɨɥɨɞɢɥɶɧɨɣ ɚɦɦɢɚɱɧɨɣ 

ɭɫтɚɧɨɜɤɢ ɐɉȺ ɩɪɢ ɟё ɧɚɝɪɭɡɤɟ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ ɨт 150 ɞɨ 520 т/ɱ ɩɨɤɚɡɚɥ, 

ɱтɨ ɧɟɢɡɛɟɠɧɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ, ɫɞɭɜɚɟɦɨɝɨ ɧɚ ɮɚɤɟɥ ɜɦɟɫтɟ ɫ ɢɧɟɪтɧɵɦɢ 

ɝɚɡɚɦɢ, ɫɨɫтɚɜɥɹɸт 0,6% ɨт ɤɨɥɢɱɟɫтɜɚ ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɩɨɫтɭɩɚɸɳɢɯ ɜ 

ɤɨɧɞɟɧɫɚтɨɪ-ɢɫɩɚɪɢтɟɥɶ ȿ-5.  

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤɨɥɢɱɟɫтɜɨ ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ тɪɭɛɧɨɟ 

ɩɪɨɫтɪɚɧɫтɜɨ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5, ɡɚɜɢɫɢт ɨт ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɚɦɦɢɚɱɧɨɣ 

ɭɫтɚɧɨɜɤɢ ɢ ɜ ɫɪɟɞɧɟɦ ɫɨɫтɚɜɥɹɟт 1%. Ɋɚɫɯɨɞ ɠɟ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ, 

ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɦɟɠтɪɭɛɧɨɟ ɩɪɨɫтɪɚɧɫтɜɨ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɪɚɛɨтɨɫɩɨɫɨɛɧɨɫтɢ, ɪɚɜɟɧ 80% ɨт ɪɚɫɯɨɞɚ ɚɦɦɢɚɤɚ ɜ тɪɭɛɧɨɦ ɩɨтɨɤɟ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɯɨɥɨɞɢɥɶɧɨɣ ɚɦɦɢɚɱɧɨɣ ɭɫтɚɧɨɜɤɢ 320 т/ɱ 

ɤɨɥɢɱɟɫтɜɨ ɚɦɦɢɚɤɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ тɪɭɛɧɨɟ ɩɪɨɫтɪɚɧɫтɜɨ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5, 

ɫɨɫтɚɜɢт 320 т/ɱ × 1 % = 3,2 т/ɱ, ɚ ɤɨɥɢɱɟɫтɜɨ ɚɦɦɢɚɤɚ, тɟɪɹɟɦɨɝɨ ɫ ɢɧɟɪтɚɦɢ ɩɪɢ ɢɯ 

ɫɞɭɜɤɟ, ɫɨɫтɚɜɢт 3,2 т/ɱ × 0,6 % = 19,2 ɤɝ/ɱ. Ɋɚɫɯɨɞ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɦɟɠтɪɭɛɧɨɦ 

ɩɪɨɫтɪɚɧɫтɜɟ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 ɛɭɞɟт ɪɚɜɟɧ 3,2 т/ɱ × 80 % = 2,56 т/ɱ. ɇɚɣɞɟɧɧɚɹ 

ɜɟɥɢɱɢɧɚ ɩɨтɟɪɶ ɫɩɪɚɜɟɞɥɢɜɚ ɩɪɢ ɭɫɥɨɜɢɢ ɪɚɛɨтɨɫɩɨɫɨɛɧɨɫтɢ ɤɨɧɞɟɧɫɚтɨɪɨɜ 

ɚɦɦɢɚɤɚ ȿ-5 ɩɪɢ тɟɦɩɟɪɚтɭɪɟ ɤɢɩɟɧɢɹ ɚɦɦɢɚɤɚ -30ɨɋ. ȼ тɟɱɟɧɢɟ ɝɨɞɚ ɩɪɨɟɤтɧɵɟ 

ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɞɨɥɠɧɵ ɫɨɫтɚɜɥɹтɶ ɧɟ ɦɟɧɟɟ 19,2 ɤɝ/ɱ × 24 ɱ × 365 ɞɧɟɣ = 168 т/ɝɨɞ. 

ȿɫɥɢ ɩɪɢ ɭɞɚɥɟɧɢɢ ɢɧɟɪтɨɜ ɢɡ ɪɟɫɢɜɟɪɚ D-4 ɤɨɧɞɟɧɫɚтɨɪ ȿ-5 ɧɟ ɪɚɛɨтɚɟт, 

ɠɢɞɤɢɣ ɚɦɦɢɚɤ ɧɟ ɩɨɞɚётɫɹ ɜ ɦɟɠтɪɭɛɧɨɟ ɩɪɨɫтɪɚɧɫтɜɨ, ɢ ɤɨɧɞɟɧɫɚɰɢɹ 

ɚɦɦɢɚɤɚ ɜ тɪɭɛɧɨɦ ɩɪɨɫтɪɚɧɫтɜɟ ɧɟ ɨɫɭɳɟɫтɜɥɹɟтɫɹ, тɨ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫтɢ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ ɢ ɫтɟɩɟɧɢ ɟɝɨ 

ɨтɤɪɵтɢɹ. ɉɪɢ ɨтɤɪɵтɢɢ ɤɥɚɩɚɧɨɜ ɩɪɨɞɭɜɤɢ ɧɚ 30% ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɹт 

0,36 т/ɱ. Ɂɚɜɨɞ ɞɥɢтɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨтɚɥ ɜ ɪɟɠɢɦɟ ɩɥɚɧɨɜɵɯ ɩɪɨɞɭɜɨɤ, 

ɤɨтɨɪɵɟ ɨɫɭɳɟɫтɜɥɹɥɢɫɶ 2 ɪɚɡɚ ɜ ɫɭтɤɢ. Ⱦɥɢтɟɥɶɧɨɫтɶ ɤɚɠɞɨɣ ɩɪɨɞɭɜɤɢ 

ɫɨɫтɚɜɢɥɚ 1 ɱɚɫ. ȼ ɷтɨ ɜɪɟɦɹ ɨтɤɪɵɜɚɥɢɫɶ ɜɫɟ ɤɥɚɩɚɧɵ ɩɪɨɞɭɜɨɤ ɧɚ ɱɟтɵɪёɯ 

ɪɟɫɢɜɟɪɚɯ. ȼ ɪɟɡɭɥɶтɚтɟ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɨɰɟɧɤɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɨɫтɚɜɥɹɥɢ 

0,36 т/ɱ × 2 × 365 ɞɧɟɣ = 262,8 т/ɝɨɞ, ɱтɨ ɜ 1,5 ɪɚɡɚ ɛɨɥɶɲɟ ɩɪɨɟɤтɧɵɯ. 
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ɗтɨ ɫɜɢɞɟтɟɥɶɫтɜɭɟт ɨ тɨɦ, ɱтɨ ɤɨɧɞɟɧɫɚтɨɪɵ ȿ-5 ɞɨɥɠɧɵ ɩɨɫтɨɹɧɧɨ 

ɧɚɯɨɞɢтɶɫɹ ɜ ɪɚɛɨтɟ, ɚ тɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɜɟɪɲɟɧɫтɜɨɜɚтɶ ɚɥɝɨɪɢтɦ ɪɚɛɨтɵ 

ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɫтɚɛɢɥɶɧɨɣ ɪɚɛɨтɵ ɯɨɥɨɞɢɥɶɧɨɣ ɚɦɦɢɚɱɧɨɣ ɭɫтɚɧɨɜɤɢ. 

ɋтɚɛɢɥɢɡɚɰɢɹ ɪɚɛɨтɵ ɡɚɤɥɸɱɚɟтɫɹ ɜ ɫɧɢɠɟɧɢɢ ɰɢɤɥɢɱɧɨɫтɢ ɢ ɚɦɩɥɢтɭɞɵ 

ɤɨɥɟɛɚтɟɥɶɧɵɯ ɢ ɩɭɥɶɫɚɰɢɨɧɧɵɯ ɹɜɥɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɢ 

ɪɟɫɢɜɟɪɟ ɭɫтɚɧɨɜɤɢ ɢɡ-ɡɚ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 

ɧɟɫɜɨɟɜɪɟɦɟɧɧɵɦ ɫɧɢɠɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜ ɭɪɚɜɧɢтɟɥɶɧɨɦ тɪɭɛɨɩɪɨɜɨɞɟ. ɗтɢ 

ɹɜɥɟɧɢɹ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɵ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɨɫтɨɹɧɧɨɣ ɥɢɛɨ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 

ɫɞɭɜɤɢ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɧɚ ɮɚɤɟɥ. 

ȼ ɪɟɡɭɥɶтɚтɟ ɝɨɞɨɜɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɜ 2013 ɝ. ɫɨɫтɚɜɢɥɢ 277 ɬ. ȼɤɥɸɱɟɧɢɟ 

ɜ ɪɚɛɨтɭ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 ɩɨɡɜɨɥɢт ɜ 4 ɪɚɡɚ ɫɧɢɡɢтɶ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ. 

Ɉɞɧɚɤɨ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɩɪɟɞɥɚɝɚɟтɫɹ ɫɞɭɜɤɭ ɩɚɪɨɜ ɚɦɦɢɚɤɚ 

ɨɫɭɳɟɫтɜɥɹтɶ ɧɟ ɧɚ ɮɚɤɟɥ, ɚ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɩɟɪɜɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ. ɗтɨ 

ɩɨɡɜɨɥɢт ɫɧɢɡɢтɶ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɢ ɧɚɝɪɭɡɤɭ ɧɚ ɤɨɦɩɪɟɫɫɨɪ. ȼ ɪɟɡɭɥɶтɚтɟ 

ɤɨɧɞɟɧɫɚтɨɪ ȿ-5 ɦɨɠɟт ɧɟ ɪɚɛɨтɚтɶ, тɚɤ ɤɚɤ ɧɟт ɧɟɨɛɯɨɞɢɦɨɫтɢ ɜ ɤɨɧɞɟɧɫɚɰɢɢ 

ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɨтɯɨɞɹɳɢɯ ɢɡ ɪɟɫɢɜɟɪɨɜ. ɗтɨ ɨɛɭɫɥɨɜɥɟɧɨ тɟɦ, ɱтɨ ɞɥɹ ɪɚɛɨтɵ 

ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 ɧɟɨɛɯɨɞɢɦɨ ɜ 3…5 ɪɚɡ ɛɨɥɶɲɟ ɪɚɫɯɨɞɨɜɚтɶ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ 

(1,0…1,5 т/ɱ) ɜ ɦɟɠтɪɭɛɧɨɦ ɩɪɨɫтɪɚɧɫтɜɟ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞɚɱɟɣ 

ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɩɚɪɨɜ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɩɟɪɜɨɣ ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɱɟɦ ɩɪɨɫтɨ 

ɛɚɣɩɚɫɢɪɨɜɚтɶ ɩɚɪɵ ɚɦɦɢɚɤɚ ɢɡ ɪɟɫɢɜɟɪɚ ɧɚ ɜɫɚɫɵɜɚɧɢɟ (0,36 т/ɱ).  

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɢтɭɚɰɢɢ, ɩɨɞтɜɟɪɠɞɚɸɳɟɣ ɧɚɥɢɱɢɟ ɢɧɟɪтɨɜ, ɫɞɭɜɤɭ 

ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫтɜɥɹтɶ ɧɚ ɮɚɤɟɥ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟ ɧɚ 

ɜɫɚɫɵɜɚɧɢɟ ɡɚɤɪɵтɨ, ɩɪɟɞɜɚɪɢтɟɥɶɧɨ ɜɤɥɸɱɢɜ ɜ ɪɚɛɨтɭ ɤɨɧɞɟɧɫɚтɨɪ ȿ-5 ɩɨ 

ɪɚɡɪɚɛɨтɚɧɧɨɦɭ ɚɥɝɨɪɢтɦɭ. 

ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɦɨɠɧɨ ɢ ɧɟ ɞɨɠɢɞɚтɶɫɹ ɦɨɦɟɧтɚ ɧɚɤɨɩɥɟɧɢɹ 

ɢɧɟɪтɨɜ ɢ ɜɵɩɨɥɧɹтɶ ɢɯ ɭɞɚɥɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɢ 1 ɪɚɡ ɜ ɫɭтɤɢ (2…3 ɱɚɫɚ), 1 ɪɚɡ 

ɜ ɧɟɞɟɥɸ (5…10 ɱɚɫɨɜ) ɢɥɢ 1 ɪɚɡ ɜ ɦɟɫɹɰ (24 ɱɚɫɚ). ɉɪɢ ɷтɨɦ ɝɨɞɨɜɵɟ ɩɨтɟɪɢ 

ɚɦɦɢɚɤɚ ɫɨɫтɚɜɹт: 
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— ɩɪɢ ɨтɞɭɜɤɟ ɢɧɟɪтɨɜ ɧɚ ɮɚɤɟɥ 1 ɪɚɡ ɜ ɫɭтɤɢ: 19,2 ɤɝ/ɱ × 3 ɱɚɫɚ × 365 

ɞɧɟɣ = 21 т/ɝɨɞ; 

— ɩɪɢ ɨтɞɭɜɤɟ ɢɧɟɪтɨɜ ɧɚ ɮɚɤɟɥ 1 ɪɚɡ ɜ ɧɟɞɟɥɸ: 19,2 ɤɝ/ɱ × 10 ɱɚɫɨɜ × 52 

ɧɟɞɟɥɢ = 10 т/ɝɨɞ; 

— ɩɪɢ ɨтɞɭɜɤɟ ɢɧɟɪтɨɜ ɧɚ ɮɚɤɟɥ 1 ɪɚɡ ɜ ɦɟɫɹɰ: 19,2 ɤɝ/ɱ × 24 ɱɚɫɚ × 12 

ɦɟɫɹɰɟɜ = 5,5 т/ɝɨɞ. 

Ⱦɚɠɟ ɜ ɫɥɭɱɚɟ ɩɟɪɟɜɨɞɚ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 ɧɚ ɪɟɫɢɜɟɪ D-2, ɱтɨ 

ɫɧɢɡɢт тɟɦɩɟɪɚтɭɪɭ ɤɢɩɟɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɦɟɠтɪɭɛɧɨɦ ɩɪɨɫтɪɚɧɫтɜɟ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɫтɟɩɟɧɶ ɨɱɢɫтɤɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɞɨ 70…80%,  

ɨɪɢɟɧтɢɪɨɜɨɱɧɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɧɚ ɮɚɤɟɥ ɫɨɫтɚɜɹт 40…60 т/ɝɨɞ. 

ȼɵɩɨɥɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪɨɩɪɢɹтɢɣ ɩɨɡɜɨɥɢт ɫɧɢɡɢтɶ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ 

ɧɚ 100 т/ɝɨɞ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨтɟɪɹɦɢ, ɡɚɥɨɠɟɧɧɵɦɢ ɜ ɩɪɨɟɤтɟ (168 т/ɝɨɞ), ɢ ɛɨɥɟɟ 

тɨɝɨ — ɧɚ 200 т/ɝɨɞ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ тɟɤɭɳɢɦɢ ɩɨтɟɪɹɦɢ ɚɦɦɢɚɤɚ (277 т/ɝɨɞ). 

Ʉɪɨɦɟ ɷтɨɝɨ ɛɭɞɟт ɩɨɜɵɲɟɧɚ ɧɚɞёɠɧɨɫтɶ ɢ ɷɤɫɩɥɭɚтɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫтɶ ɪɚɛɨтɵ 

ɯɨɥɨɞɢɥɶɧɨɣ ɚɦɦɢɚɱɧɨɣ ɭɫтɚɧɨɜɤɢ ɐɉȺ ɡɚ ɫɱёт ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɧɚ ɧɟё 

ɰɢɤɥɢɱɟɫɤɢɯ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɩɟɪɟɪɚɫɯɨɞɭ ɦɨɳɧɨɫтɢ 

ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɞɟɫтɚɛɢɥɢɡɚɰɢɢ ɟё ɪɚɛɨтɵ. 

ɋ 11 ɞɟɤɚɛɪɹ 2013 ɝ. ɪɚɛɨтɚ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɛɵɥɚ ɩɟɪɟɜɟɞɟɧɚ ɫ 

ɩɥɚɧɨɜɨɝɨ ɪɟɠɢɦɚ ɩɪɨɞɭɜɨɤ ɧɚ ɪɟɠɢɦ ɩɪɨɞɭɜɨɤ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫтɢ, т.ɟ. ɩɪɢ 

ɞɨɫтɢɠɟɧɢɢ ɤɪɢтɢɱɟɫɤɨɝɨ ɭɫɥɨɜɢɹ. Ɍɚɤɢɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟтɫɹ ɞɨɫтɢɠɟɧɢɟ 

ɤɨɧɰɟɧтɪɚɰɢɢ ɢɧɟɪтɨɜ ɜ ɫɢɫтɟɦɟ ɜ ɞɢɚɩɚɡɨɧɟ 15…20%. ɉɪɢ ɷтɨɦ ɢɧɟɪтɵ 

ɫɛɪɚɫɵɜɚɸтɫɹ тɨɥɶɤɨ ɫ тɟɯ ɪɟɫɢɜɟɪɨɜ, ɜ ɤɨтɨɪɵɯ ɜɵɩɨɥɧɹɸтɫɹ ɭɤɚɡɚɧɧɵɟ 

ɭɫɥɨɜɢɹ. ɋɛɪɨɫ ɢɧɟɪтɨɜ ɫ ɞɪɭɝɢɯ ɪɟɫɢɜɟɪɨɜ ɧɟ ɩɪɨɢɫɯɨɞɢт. 

ɗтɨ ɩɨɡɜɨɥɢɥɨ ɫɨɤɪɚтɢтɶ, ɤɚɤ ɦɢɧɢɦɭɦ, ɜ 4 ɪɚɡɚ ɱɢɫɥɨ ɫɛɪɨɫɨɜ ɢɧɟɪтɨɜ 

ɧɚ ɮɚɤɟɥ ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɩɨтɟɪɢ ɚɦɦɢɚɤɚ. ȼɦɟɫтɨ ɨтɤɪɵтɢɹ 4-ёɯ ɤɥɚɩɚɧɨɜ 

ɩɪɨɞɭɜɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɤɚɠɞɨɦ ɪɟɫɢɜɟɪɟ, 2 ɪɚɡɚ ɜ ɫɭтɤɢ ɩɪɨɢɫɯɨɞɢт 

ɨтɤɪɵтɢɟ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ ɧɚ ɨɞɧɨɦ ɪɟɫɢɜɟɪɟ ɨɞɢɧ ɢɥɢ ɞɜɚ ɪɚɡɚ ɜ ɫɭтɤɢ. ɉɪɢ 

ɷтɨɦ ɫтɟɩɟɧɶ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ ɫɨɫтɚɜɥɹɟт 100% ɜɦɟɫтɨ 30%, ɱтɨ 

ɩɨɡɜɨɥɹɟт ɭɫɤɨɪɢтɶ ɩɪɨɰɟɫɫ ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ. 
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Ɉɞɧɚɤɨ ɤɥɚɩɚɧ ɩɪɨɞɭɜɤɢ ɧɟ ɜɫɟɝɞɚ ɨтɤɪɵɜɚɥɫɹ ɧɚ 100%. ɂɦɟɸтɫɹ ɫɥɭɱɚɢ, 

ɤɨɝɞɚ ɨɧ ɛɵɥ ɨтɤɪɵт ɜɫɟɝɨ ɥɢɲɶ ɧɚ 38,75% ɢɥɢ 56,25%. ɗтɨ ɩɪɢɜɨɞɢɥɨ ɤ тɨɦɭ, 

ɱтɨ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɜ тɟɱɟɧɢɟ ɩɨɫɥɟɞɭɸɳɢɯ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ ɩɨɜтɨɪɧɨ 

ɨтɤɪɵɜɚтɶ ɤɥɚɩɚɧ ɧɚ ɫɨɨтɜɟтɫтɜɭɸɳɭɸ ɜɟɥɢɱɢɧɭ. 

ɉɟɪɢɨɞɢɱɧɨɫтɶ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ ɪɟɫɢɜɟɪɚ D-4A ɩɪɢ ɪɚɛɨтɟ 

ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ ɫтɚɥɚ ɫɨɫтɚɜɥɹтɶ 1 ɪɚɡ ɜ тɟɱɟɧɢɟ 2…5 ɫɭтɨɤ ɢɥɢ ɟɳё ɛɨɥɟɟ 

тɨɝɨ 1 ɪɚɡ ɜ тɟɱɟɧɢɟ 5…12 ɫɭтɨɤ, ɧɚɩɪɢɦɟɪ, ɫ 27.12.2013ɝ. ɩɨ 08.01.2014ɝ. 

ɉɪɨɞɭɜɤɢ ɪɟɫɢɜɟɪɨɜ D-4C ɢ D-4D ɧɟ ɜɵɩɨɥɧɹɥɢɫɶ ɫ 11.12.2013ɝ. ɩɨ 

20.01.2014ɝ., т.ɟ. ɛɨɥɶɲɟ ɦɟɫɹɰɚ, тɚɤ ɤɚɤ ɧɟ ɛɵɥɨ ɜ ɷтɨɦ ɧɟɨɛɯɨɞɢɦɨɫтɢ. ɗтɨ 

ɨɛɭɫɥɨɜɥɟɧɨ тɟɦ, ɱтɨ ɩɪɢ ɪɚɛɨтɟ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ ɫɞɭɜɤɢ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ 

ɨɫɭɳɟɫтɜɥɹɸтɫɹ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɪɟɫɢɜɟɪɨɜ D-4Ⱥ ɢ D-4ȼ, тɚɤ ɤɚɤ ɨɧɢ ɹɜɥɹɸтɫɹ 

ɪɚɛɨɱɢɦɢ, ɚ ɞɪɭɝɢɟ ɪɟɫɢɜɟɪɵ ɨɫɭɳɟɫтɜɥɹɸт ɧɟɡɧɚɱɢтɟɥɶɧɭɸ ɤɨɫɜɟɧɧɭɸ 

ɤɨɧɞɟɧɫɚɰɢɸ ɚɦɦɢɚɤɚ ɡɚ ɫɱёт ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ. 

Ⱥɧɚɥɨɝɢɱɧɨ, ɩɪɢ ɪɚɛɨтɟ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1ȼ ɫɞɭɜɤɢ ɜɵɩɨɥɧɹɸтɫɹ ɢɡ 

ɪɟɫɢɜɟɪɨɜ D-4C ɢ D-4D. ɋɥɟɞɭɟт ɨтɦɟтɢтɶ, ɱтɨ ɜɨɡɧɢɤɚɸт ɫɢтɭɚɰɢɢ, ɤɨɝɞɚ 

ɧɟɨɛɯɨɞɢɦɨ ɫɛɪɚɫɵɜɚтɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɚɪɨɝɚɡɨɜɭɸ ɫɦɟɫɶ, ɤɚɤ ɢɡ «ɪɚɛɨɱɢɯ» 

ɪɟɫɢɜɟɪɨɜ, тɚɤ ɢ ɢɡ «ɤɨɫɜɟɧɧɵɯ» [88-89]. 

Ⱦɨɩɨɥɧɢтɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɚɪɚɦɟтɪɨɜ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɯ ɫтɟɩɟɧɶ ɨтɤɪɵтɢɹ 

ɤɥɚɩɚɧɚ ɩɨɞɚɱɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ D-4B(Ⱥ) ɜ D-3Ⱥ ɢ D-4D(C) ɜ D-3ȼ, 

ɩɨɤɚɡɚɥ, ɱтɨ ɨɧ ɜ ɫɪɟɞɧɟɦ ɨтɤɪɵт ɧɚ 40…43% ɢ ɩɪɚɤтɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɟтɫɹ. 

Ʉɪɨɦɟ ɷтɨɝɨ ɪɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟтɚɧɢɹ 3-ɟɣ 

ɫтɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ ɋ-1Ⱥ (ɋ-1ȼ) ɢ ɞɚɜɥɟɧɢɟɦ ɜ ɤɨɧɞɟɧɫɚтɨɪɚɯ ȿ-1 ɜ ɫɪɟɞɧɟɦ 

ɫɨɫтɚɜɥɹɟт 0,6 ɛɚɪ (0,5…0,9 ɛɚɪ). 
 

 Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɨɝɨ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ 3.2.

ɨɯɥɚɠɞɟɧɢɹ 

Ⱥɤтɭɚɥɶɧɵɦ ɹɜɥɹɟтɫɹ ɪɚɡɪɚɛɨтɤɚ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɤɨɥɟɛɚтɟɥɶɧɵɯ 

ɹɜɥɟɧɢɣ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ, ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɜɨɡɞɭɲɧɨɝɨ 

ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɷɤɨɧɨɦɢɢ ɷɥɟɤтɪɨɷɧɟɪɝɢɢ. 
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Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫтɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɩɪɟɞɥɚɝɚɸтɫɹ ɞɜɚ ɚɥɝɨɪɢтɦɚ 

ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. ɉɟɪɜɵɣ ɩɨɞɪɚɡɭɦɟɜɚɟт 

ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ ɜ ɪɚɛɨтɭ ɜɧɚɱɚɥɟ ɧɟɱётɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ 

ɫɢɦɦɟтɪɢɱɧɨ ɨт ɰɟɧтɪɚ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɡɚтɟɦ ɭɠɟ ɱётɧɵɯ. ȼтɨɪɨɣ — 

ɜɤɥɸɱɟɧɢɟ ɜ ɪɚɛɨтɭ ɜɧɚɱɚɥɟ ɱётɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ ɫɢɦɦɟтɪɢɱɧɨ ɨт ɰɟɧтɪɚ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɡɚтɟɦ ɭɠɟ ɧɟɱётɧɵɯ. Ʉɪɚтɤɨ ɪɚɫɫɦɨтɪɢɦ ɩɪɟɞɥɚɝɚɟɦɵɟ 

ɚɥɝɨɪɢтɦɵ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

ɉɟɪɜɵɣ ɚɥɝɨɪɢтɦ (ɧɟɱётɧɵɣ). ɋɢɦɦɟтɪɢɱɧɨ ɨт ɰɟɧтɪɚ ɜɤɥɸɱɚɸтɫɹ 

ɜɧɚɱɚɥɟ ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ 1, 3, 5, 7 ɢ т. ɞ. ɜ ɫɟɤɰɢɹɯ ȿ-1ȼ, ȿ-1D, E-1E, E-

1G (ɪɢɫ. 3.1,ɚ), ɡɚтɟɦ ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H. ɉɨɫɥɟ тɨɝɨ, ɤɚɤ ɛɭɞɭт 

ɪɚɛɨтɚтɶ ɜɫɟ ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ, ɜ ɪɚɛɨтɭ ɜɜɨɞɹт ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ ɜ 

ɩɨɪɹɞɤɟ 2, 4, 6 ɢ т. ɞ., Ɉɱɟɪёɞɧɨɫтɶ ɜɤɥɸɱɟɧɢɹ ɚɧɚɥɨɝɢɱɧɚ: ɜɧɚɱɚɥɟ ɜ ɫɟɤɰɢɹɯ ȿ-

1ȼ, ȿ-1D, E-1E, E-1G (ɪɢɫ. 3.1,ɛ), ɚ ɡɚтɟɦ ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H (ɪɢɫ. 

3.1,ɜ) ɞɨ ɩɨɥɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨтɭ ɜɫɟɯ ɜɟɧтɢɥɹтɨɪɨɜ (ɪɢɫ.1.12,ɝ). 

 
Ɋɢɫ. 3.1. ɂɥɥɸɫтɪɚɰɢɹ ɩɟɪɜɨɝɨ (ɧɟɱётɧɨɝɨ) ɚɥɝɨɪɢтɦɚ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 
ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ: 
ɚ) — ɜɧɚɱɚɥɟ ɜɤɥɸɱɚɸт 
ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ ɜ ɪɚɛɨтɭ ɧɟɱётɧɵɟ 
ɜɟɧтɢɥɹтɨɪɵ 1, 3, 5, 7 ɜ ɫɟɤɰɢɹɯ 
ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ȼ, ȿ-1D, E-1E, E-1G; 

ɛ) — ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɜɫɟɯ ɧɟɱётɧɵɯ 
ɜɟɧтɢɥɹтɨɪɨɜ тɚɤɠɟ ɢ ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, 
ȿ-1ɋ, E-1F, E-1H ɜ ɪɚɛɨтɭ ɜɤɥɸɱɚɸт 

ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ 2, 4, 6, 8 ,10 ɜ 
ɫɟɤɰɢɹɯ ȿ-1ȼ, ȿ-1D, E-1E, E-1G; 

ɜ) – ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ ɩɪɨɞɨɥɠɚɸт 
ɜɤɥɸɱɚтɶ ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, 

E-1H ɞɨ ɩɨɥɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜɫɟɯ 
ɜɟɧтɢɥɹтɨɪɨɜ 
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Ⱥɥɝɨɪɢтɦ ɨтɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɪɟɚɥɢɡɭɟтɫɹ ɜ ɨɛɪɚтɧɨɣ 

ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨɫтɢ. ȼɧɚɱɚɥɟ ɨтɤɥɸɱɚɸтɫɹ ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ 10, 8, 6, 4, 2 ɜ 

ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H (ɪɢɫ. 3.1,ɜ), ɚ ɡɚтɟɦ ɜ ɫɟɤɰɢɹɯ ȿ-1ȼ, ȿ-1D, E-1E, 

E-1G (ɪɢɫ. 3.1,ɛ). Ɍɨɥɶɤɨ ɩɨɫɥɟ ɷтɨɝɨ ɨтɤɥɸɱɚɸт ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ ɧɟɱётɧɵɟ 

ɜɟɧтɢɥɹтɨɪɵ 9,7, 5, 3, 1 ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H ɢ ȿ-1ȼ, ȿ-1D, E-1E, E-

1G (ɪɢɫ. 3.1,ɚ). 

ȼтɨɪɨɣ ɚɥɝɨɪɢтɦ (ɱётɧɵɣ). ɋɢɦɦɟтɪɢɱɧɨ ɨт ɰɟɧтɪɚ ɜɤɥɸɱɚɸтɫɹ ɜɧɚɱɚɥɟ 

ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ 2, 4, 6, 8, 10 ɜ ɫɟɤɰɢɹɯ ȿ-1ȼ, ȿ-1D, E-1E, E-1G (ɪɢɫ. 3.2,ɚ), 

ɡɚтɟɦ ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H. ɉɨɫɥɟ тɨɝɨ, ɤɚɤ ɛɭɞɭт ɪɚɛɨтɚтɶ ɜɫɟ 

ɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ, ɜ ɪɚɛɨтɭ ɜɜɨɞɹт ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ ɜ ɩɨɪɹɞɤɟ 1, 3, 5, 7, 

9. Ɉɱɟɪёɞɧɨɫтɶ ɜɤɥɸɱɟɧɢɹ ɚɧɚɥɨɝɢɱɧɚ, ɜɧɚɱɚɥɟ ɜ ɫɟɤɰɢɹɯ ȿ-1ȼ, ȿ-1D, E-1E, E-

1G (ɪɢɫ. 3.2,ɛ), ɡɚтɟɦ ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H (ɪɢɫ. 3.2,ɜ) ɞɨ ɩɨɥɧɨɝɨ 

ɜɜɨɞɚ ɜ ɪɚɛɨтɭ ɜɫɟɯ ɜɟɧтɢɥɹтɨɪɨɜ (ɪɢɫ.1.12,ɝ). 

 
Ɋɢɫ. 3.2. ɂɥɥɸɫтɪɚɰɢɹ ɜтɨɪɨɝɨ (ɱётɧɨɝɨ) ɚɥɝɨɪɢтɦɚ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ: 

ɚ) — ɜɧɚɱɚɥɟ ɜɤɥɸɱɚɸт 

ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ ɜ ɪɚɛɨтɭ ɱётɧɵɟ 

ɜɟɧтɢɥɹтɨɪɵ 2, 4, 6, 8, 10 ɜ ɫɟɤɰɢɹɯ 

ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-1ȼ, ȿ-1D, E-1E, E-1G; 

ɛ) — ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɜɫɟɯ ɱётɧɵɯ 

ɜɟɧтɢɥɹтɨɪɨɜ тɚɤɠɟ ɢ ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, 

ȿ-1ɋ, E-1F, E-1H ɜ ɪɚɛɨтɭ ɜɤɥɸɱɚɸт 

ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ 1, 3, 5, 7 , 9 ɜ 

ɫɟɤɰɢɹɯ ȿ-1ȼ, ȿ-1D, E-1E, E-1G; 

ɜ) — ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ 

ɩɪɨɞɨɥɠɚɸт ɜɤɥɸɱɚтɶ ɜ ɫɟɤɰɢɹɯ ȿ-

1Ⱥ, ȿ-1ɋ, E-1F, E-1H ɞɨ ɩɨɥɧɨɝɨ 

ɜɤɥɸɱɟɧɢɹ ɜɫɟɯ ɜɟɧтɢɥɹтɨɪɨɜ 



111 

Ⱥɥɝɨɪɢтɦ ɨтɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɪɟɚɥɢɡɭɟтɫɹ ɜ ɨɛɪɚтɧɨɣ 

ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨɫтɢ. ȼɧɚɱɚɥɟ ɨтɤɥɸɱɚɸтɫɹ ɧɟɱётɧɵɟ ɜɟɧтɢɥɹтɨɪɵ 9, 7, 5, 3, 1 ɜ 

ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H (ɪɢɫ. 3.2,ɜ), ɡɚтɟɦ ɜ ɫɟɤɰɢɹɯ ȿ-1ȼ, ȿ-1D, E-1E, 

E-1G (ɪɢɫ. 3.2,ɛ). Ɍɨɥɶɤɨ ɩɨɫɥɟ ɷтɨɝɨ ɨтɤɥɸɱɚɸт ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ ɱётɧɵɟ 

ɜɟɧтɢɥɹтɨɪɵ 10, 8, 6, 4, 2 ɜ ɫɟɤɰɢɹɯ ȿ-1Ⱥ, ȿ-1ɋ, E-1F, E-1H ɢ ȿ-1ȼ, ȿ-1D, E-1E, 

E-1G (ɪɢɫ. 3.2, ɚ) ɞɨ ɩɨɥɧɨɝɨ ɨтɤɥɸɱɟɧɢɹ ɜɫɟɯ ɜɟɧтɢɥɹтɨɪɨɜ ɪɢɫ.1.12,ɜ). 

ɂɡ ɞɜɭɯ ɪɚɫɫɦɨтɪɟɧɧɵɯ ɚɥɝɨɪɢтɦɨɜ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ, ɫ ɭɱётɨɦ 

ɤɨɧɫтɪɭɤтɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫтɟɣ ɤɨɧɞɟɧɫɚтɨɪɚ, ɜтɨɪɨɣ (ɱётɧɵɣ) ɚɥɝɨɪɢтɦ 

ɹɜɥɹɟтɫɹ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱтɢтɟɥɶɧɵɦ. 

ɉɟɪɟɯɨɞ ɧɚ ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɩɨɡɜɨɥɢт ɛɨɥɟɟ 

ɷɮɮɟɤтɢɜɧɨ ɪɟɝɭɥɢɪɨɜɚтɶ тɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɤɨɧɞɟɧɫɚтɨɪɚ, ɫтɚɛɢɥɢɡɢɪɨɜɚтɶ 

ɪɚɛɨтɭ ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɫɧɢɡɢтɶ ɪɚɫɯɨɞ ɷɥɟɤтɪɨɷɧɟɪɝɢɢ ɧɚ ɩɪɢɜɨɞ 

ɜɟɧтɢɥɹтɨɪɨɜ. ɉɪɢ ɷтɨɦ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɜɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɦɨɠɧɨ 

ɪɚɫɩɪɨɫтɪɚɧɢтɶ ɢ ɧɚ ɨтɞɟɥɶɧɵɟ ɝɪɭɩɩɵ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ, ɧɚɩɪɢɦɟɪ, 

ɜɧɚɱɚɥɟ ɧɚ ɫɟɤɰɢɢ ȿ-1Ⱥ, ȿ-1B, E-1C, E-1D, ɡɚтɟɦ ɧɚ ȿ-1E, ȿ-1F, E-1G, E-1H. 
 

 Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɨɣ ɫɢɫɬɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ ɬɢɩɚ 3.3.

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤтɢɜɧɨɫтɢ ɪɚɛɨтɵ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ, ɚ 
тɚɤɠɟ ɫɢɫтɟɦɵ ɜɨɡɞɭɯɨɨтɞɟɥɟɧɢɹ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɫɧɢɠɟɧɢɟɦ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ 
ɩɪɟɞɥɚɝɚɟтɫɹ ɤɨɦɩɚɤтɧɚɹ ɦɚɥɨɝɚɛɚɪɢтɧɚɹ ɚɛɫɨɪɛɰɢɨɧɧɚɹ ɫɢɫтɟɦɚ ɦɚɥɨɣ 
ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ тɨɥɶɤɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɫтɨɹɧɧɨɣ 
ɩɪɨтɨɱɧɨɫтɢ ɤɨɧɞɟɧɫɚтɨɪɨɜ ɢ ɪɟɫɢɜɟɪɨɜ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ 
(ɫɧɢɠɟɧɢɟ ɭɞɟɥɶɧɵɯ ɷɧɟɪɝɨɡɚтɪɚт) ɢ ɜɨɡɜɪɚтɚ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɜ ɠɢɞɤɨɦ ɜɢɞɟ ɜ 
ɪɟɫɢɜɟɪ [53-62]. 

ɉɪɢɦɟɧɟɧɢɟ ɧɨɜɨɣ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɩɨɡɜɨɥɢт [4]: 

ȼɨ-ɩɟɪɜɵɯ, ɨɛɟɫɩɟɱɢтɶ ɩɨɫтɨɹɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨтɵ ɨтɞɟɥɢтɟɥɹ ɇɄȽ, ɚ 
ɫɨɨтɜɟтɫтɜɟɧɧɨ ɢ ɟɝɨ ɷɮɮɟɤтɢɜɧɨɫтɶ. 

ȼɨ-ɜтɨɪɵɯ, ɨɫɭɳɟɫтɜɥɹтɶ ɩɪɨɞɭɜɤɭ ɇɄȽ ɤɚɤ ɫɨ ɫтɨɪɨɧɵ ɜɵɫɨɤɨɝɨ, тɚɤ ɢ 
ɫɨ ɫтɨɪɨɧɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɣ ɩɪɢ ɷтɨɦ ɨɛɟɫɩɟɱɢɜɚтɶ ɷɮɮɟɤтɢɜɧɭɸ ɪɚɛɨтɭ ɤɚɤ 
ɫɚɦɨɣ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ, тɚɤ ɢ ɤɨɦɩɥɟɤɫɚ ɩɨ 
ɩɟɪɟɝɪɭɡɤɟ ɚɦɦɢɚɤɚ. 
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ȼ-тɪɟтɶɢɯ, ɨɛɟɫɩɟɱɢтɶ ɜɵɫɨɤɭɸ ɫтɟɩɟɧɶ ɨɱɢɫтɤɢ ɩɪɨɞɭɜɨɱɧɵɯ ɝɚɡɨɜ ɨт 

ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɫɨɨтɜɟтɫтɜɟɧɧɨ ɫɜɟɫтɢ ɤ ɦɢɧɢɦɭɦɭ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ȼ-ɱɟтɜёɪтɵɯ, ɩɨɞɞɟɪɠɢɜɚтɶ тɪɟɛɭɟɦɭɸ ɤɨɧɰɟɧтɪɚɰɢɸ ɜɨɞɵ ɜ 

ɨтɝɪɭɠɚɟɦɨɦ ɠɢɞɤɨɦ ɚɦɦɢɚɤɟ ɜ ɫɨɨтɜɟтɫтɜɢɢ ɫ ȽɈɋɌ 6221-90, ɡɚ ɫɱёт ɜɨɡɜɪɚтɚ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɜ 

ɫɭɳɟɫтɜɭɸɳɢɟ ɪɟɫɢɜɟɪɵ D-4A, D-4B, D-4C ɢɥɢ D-4D. ɉɨ ȽɈɋɌ 6221-90 ɞɥɹ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɦɚɪɤɢ Ⱥɤ, ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ ɜ ɧёɦ ɞɨɥɠɧɚ ɛɵтɶ ɧɟ ɛɨɥɟɟ 

0,2…0,4%. 

ɋɢɫтɟɦɚ ɜɨɡɞɭɯɨɨтɞɟɥɟɧɢɹ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɦɚɥɨɣ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ (ɪɢɫ. 3.3) ɪɚɛɨтɚɟт ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɚɪɨɝɚɡɨɜɚɹ 

ɫɦɟɫɶ, ɫɨɫтɨɹɳɚɹ ɢɡ ɚɦɦɢɚɤɚ ɢ ɜɨɡɞɭɯɚ, ɢɡ ɪɟɫɢɜɟɪɚ D-4 ɚɦɦɢɚɱɧɨɣ 

ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɰɟɯɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɩɨɞɚётɫɹ ɜ ɧɢɠɧɸɸ ɱɚɫтɶ 

ɚɛɫɨɪɛɟɪɚ 1, ɤɨтɨɪɵɣ ɡɚɩɨɥɧɟɧ ɫтɪɭɤтɭɪɢɪɨɜɚɧɧɨɣ ɧɚɫɚɞɤɨɣ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɩɨɜɟɪɯɧɨɫтɢ ɦɚɫɫɨɨɛɦɟɧɚ. 

ɋɜɟɪɯɭ ɚɛɫɨɪɛɟɪ 1 ɨɪɨɲɚɟтɫɹ ɫɥɚɛɵɦ ɜɨɞɨɚɦɦɢɚɱɧɵɦ ɪɚɫтɜɨɪɨɦ, 

ɤɨтɨɪɵɣ ɨɛɨɝɚɳɚɟтɫɹ ɡɚ ɫɱёт ɩɨɝɥɨɳɟɧɢɹ ɩɚɪɨɜ ɚɦɦɢɚɤɚ ɢɡ ɫɦɟɫɢ. ȼ ɪɟɡɭɥɶтɚтɟ 

ɤɪɟɩɤɢɣ ɜɨɞɨɚɦɦɢɚɱɧɵɣ ɪɚɫтɜɨɪ ɜɵɜɨɞɢтɫɹ ɢɡ ɧɢɠɧɟɣ ɱɚɫтɢ ɚɛɫɨɪɛɟɪɚ 1 ɩɪɢ 

ɩɨɦɨɳɢ ɧɚɫɨɫɚ 3, ɜ ɤɨтɨɪɨɦ ɫɠɢɦɚɟтɫɹ ɞɨ ɞɚɜɥɟɧɢɹ 20 ɛɚɪ ɢ ɧɚɩɪɚɜɥɹɟтɫɹ ɜ 

ɞɟɫɨɪɛɟɪ 2, ɩɪɨɣɞɹ ɩɪɟɞɜɚɪɢтɟɥɶɧɨ тɟɩɥɨɨɛɦɟɧɧɢɤ 4. Ɉɱɢɳɟɧɧɚɹ ɨт ɚɦɦɢɚɤɚ 

ɩɚɪɨɝɚɡɨɜɚɹ ɫɦɟɫɶ, ɫɨɞɟɪɠɚɳɚɹ ɜ ɨɫɧɨɜɧɨɦ ɱɢɫтɵɣ ɜɨɡɞɭɯ, ɫɛɪɚɫɵɜɚɟтɫɹ ɢɡ 

ɜɟɪɯɧɟɣ ɱɚɫтɢ ɚɛɫɨɪɛɟɪɚ 1 ɜ ɚтɦɨɫɮɟɪɭ. 

ȼ ɞɟɫɨɪɛɟɪɟ 2 ɡɚ ɫɱёт ɩɨɞɜɨɞɚ тɟɩɥɨтɵ ɜ ɤɢɩɹтɢɥɶɧɢɤɟ 6, 

ɩɪɟɞɫтɚɜɥɹɸɳɟɦ ɫɨɛɨɣ ɷɥɟɤтɪɨɧɚɝɪɟɜɚтɟɥɶ, ɤɪɟɩɤɢɣ ɜɨɞɨɚɦɦɢɚɱɧɵɣ ɪɚɫтɜɨɪ 

ɤɢɩɢт ɢ ɢɡ ɧɟɝɨ ɜɵɞɟɥɹɸтɫɹ ɩɚɪɵ ɚɦɦɢɚɤɚ, ɤɨтɨɪɵɟ ɧɚɩɪɚɜɥɹɸтɫɹ ɜ ɜɨɡɞɭɲɧɵɣ 

ɤɨɧɞɟɧɫɚтɨɪ 7. 

ȼ ɤɨɧɞɟɧɫɚтɨɪɟ 7 ɡɚ ɫɱёт ɟɫтɟɫтɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɩɪɨɢɫɯɨɞɢт 

ɤɨɧɞɟɧɫɚɰɢɹ ɚɦɦɢɚɤɚ. ɀɢɞɤɢɣ ɚɦɦɢɚɤ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ 7 ɫɥɢɜɚɟтɫɹ ɨɛɪɚтɧɨ ɜ 

ɪɟɫɢɜɟɪ D-4 ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɰɟɯɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤ. ɂɡ 

ɧɢɠɧɟɣ ɱɚɫтɢ ɞɟɫɨɪɛɟɪɚ 2 ɫɥɚɛɵɣ ɜɨɞɨɚɦɦɢɚɱɧɵɣ ɪɚɫтɜɨɪ ɩɨɞɚётɫɹ ɜ 
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тɟɩɥɨɨɛɦɟɧɧɢɤ 4, ɩɨɫɥɟ ɤɨтɨɪɨɝɨ ɞɪɨɫɫɟɥɢɪɭɟтɫɹ ɜ ɜɨɡɞɭɲɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ 5 

ɢ ɧɚɩɪɚɜɥɹɟтɫɹ ɧɚ ɨɪɨɲɟɧɢɟ ɚɛɫɨɪɛɟɪɚ 1. 

Пɚɪɨɝɚɡɨɜɚя ɫɦɟɫь, 

ɫɨɞɟɪɠɚщɚя ɚɦɦɢɚɤ ɢ 
ɜɨɡɞɭɯ ɢɡ ɪɟɫɢɜɟɪɚ D-4

1

ȼɨɡɞɭɯ
ɜ ɚɬɦɨɫɮɟɪɭ

2

3

4

Жɢɞɤɢɣ ɚɦɦɢɚɤ
ɜ ɪɟɫɢɜɟɪ D-4

5

7

6

 

Ɋɢɫ. 3.3. ɋɯɟɦɚ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɫɢɫтɟɦɵ ɜɨɡɞɭɯɨɨтɞɟɥɟɧɢɹ ɦɚɥɨɣ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ: 

1 — ɚɛɫɨɪɛɟɪ; 

2 — ɞɟɫɨɪɛɟɪ; 

3 — ɧɚɫɨɫ; 

4 — тɟɩɥɨɨɛɦɟɧɧɢɤ; 

5 — ɯɨɥɨɞɢɥɶɧɢɤ; 

6 — ɤɢɩɹтɢɥɶɧɢɤ; 

7 — ɤɨɧɞɟɧɫɚтɨɪ 

 

Ⱦɚɜɥɟɧɢɟ ɜ ɚɛɫɨɪɛɟɪɟ ɫɨɫтɚɜɥɹɟт 4 ɛɚɪɚ, ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 7 — 20 ɛɚɪ. 

Ɍɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɪɚɜɧɚ 49ɨɋ. Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫтɢɦɚɹ ɦɚɫɫɨɜɚɹ 

ɤɨɧɰɟɧтɪɚɰɢɹ ɚɦɦɢɚɤɚ ɜ ɤɪɟɩɤɨɦ ɜɨɞɨɚɦɦɢɚɱɧɨɦ ɪɚɫтɜɨɪɟ ɫɨɫтɚɜɥɹɟт 45%. 

ɉɪɢ ɪɚɛɨтɟ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɫɢɫтɟɦɵ ɜɨɡɞɭɯɨɨтɞɟɥɟɧɢɹ ɨɪɝɚɧɢɡɭɟтɫɹ 

ɩɨɫтɨɹɧɧɚɹ ɩɪɨɞɭɜɤɚ ɪɟɫɢɜɟɪɚ D-4, ɱтɨ ɧɟ ɩɨɡɜɨɥɹɟт ɧɚɤɚɩɥɢɜɚтɶɫɹ ɜɨɡɞɭɯɭ ɜ 

ɫɢɫтɟɦɟ Ⱥɏɍ ɰɟɯɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ. Ȼɥɚɝɨɞɚɪɹ ɷтɨɦɭ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ 

ɦɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɚɦɦɢɚɤɚ, ɱтɨ ɩɪɢɜɨɞɢт ɤ ɫɧɢɠɟɧɢɸ 

ɭɞɟɥɶɧɵɯ ɷɧɟɪɝɨɡɚтɪɚт ɧɚ 7%. Ʉɪɨɦɟ ɷтɨɝɨ ɩɪɚɤтɢɱɟɫɤɢ ɨтɫɭтɫтɜɭɸт ɩɨтɟɪɢ 

ɚɦɦɢɚɤɚ, ɫɜɹɡɚɧɧɵɟ ɫɨ ɫɛɪɨɫɨɦ ɜɨɡɞɭɯɚ ɜ ɚтɦɨɫɮɟɪɭ, тɚɤ ɤɚɤ ɚɦɦɢɚɤ ɩɨɫɥɟ ɟɝɨ 

ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜɨɡɜɪɚɳɚɟтɫɹ ɜ ɠɢɞɤɨɦ ɜɢɞɟ ɜ ɪɟɫɢɜɟɪ D-4.  
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤтɪɨɷɧɟɪɝɢɢ ɜ тɚɤɨɣ ɫɢɫтɟɦɟ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ 

ɜɨɡɞɭɯɨɨтɞɟɥɟɧɢɹ ɫɨɫтɚɜɢт 0,32 ɤȼтɱ/ɤɝ ɚɦɦɢɚɤɚ. ɉɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɫɢɫтɟɦɵ 

ɜɨɡɞɭɯɨɨтɞɟɥɟɧɢɹ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ ɦɨɠɟт ɢɡɦɟɧɹтɶɫɹ ɨт 5 ɞɨ 30 ɤɝ/ɱ. ɉɪɢ 

ɷтɨɦ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɨтɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫтɶ ɧɟ ɛɭɞɟт ɩɪɟɜɵɲɚтɶ 10 ɤȼт. 

 

 ȼɧɟɞɪɟɧɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ 3.4.

Ⱦɥɹ ɢɥɥɸɫтɪɚɰɢɢ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɫɚɦɨɪɚɡɪɭɲɟɧɢɹ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚтɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɪɚɫɫɦɨтɪɢɦ ɯɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ 

ɞɚɜɥɟɧɢɣ ɧɚ ɜɵɯɨɞɟ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ ɚɦɦɢɚɤɚ ɧɚ ɩɪɢɦɟɪɟ 

ɞɜɭɯ ɫɟɤɰɢɣ ȿ-1Ⱥ/ȿ-1ȼ ɢɥɢ ȿ-1ɋ/ȿ-1D ɩɪɢ ɪɚɛɨтɟ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ ɩɨ ɫɭɳɟɫтɜɭɸɳɟɦɭ «ɲɚɯɦɚтɧɨɦɭ» ɚɥɝɨɪɢтɦɭ (ɪɢɫ. 1.12), ɢ 

ɩɪɟɞɥɨɠɟɧɧɨɦɭ — «ɱётɧɨɦɭ» (ɪɢɫ. 3.2). ɉɪɢ ɷтɨɦ ɛɭɞɟɦ ɭɱɢтɵɜɚтɶ ɢɡɦɟɧɟɧɢɟ 

тɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɤɨɧɞɟɧɫɚтɨɪɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɢɡɦɟɧɟɧɢɟɦ тɟɦɩɟɪɚтɭɪɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ, ɤɨɥɢɱɟɫтɜɨɦ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ 

(ɪɢɫ. 3.2). 

ȼ ɫɜɹɡɢ ɫ ɷтɢɦ, ɜ ɤɚɱɟɫтɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨтɪɢɦ тɨɥɶɤɨ 4 ɜɚɪɢɚɧтɚ ɪɚɛɨтɵ 

ɜɟɧтɢɥɹтɨɪɨɜ: Ⱥ — ɜ ɪɚɛɨтɟ ɧɚɯɨɞɹтɫɹ 4 ɜɟɧтɢɥɹтɨɪɚ; ȼ – 6; ɋ – 8 ɢ D – 10, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ (ɪɢɫ. 3.4).  

ɉɪɢ «ɲɚɯɦɚтɧɨɦ» ɚɥɝɨɪɢтɦɟ ɜ ɪɚɛɨтɟ ɛɭɞɭт ɧɚɯɨɞɢтɶɫɹ ɩɨ 2 ɜɟɧтɢɥɹтɨɪɚ ɜ 

ɤɚɠɞɨɣ ɫɟɤɰɢɢ 1, 2 ɢ 6, 7 ɜ ɫɥɭɱɚɟ ɜɚɪɢɚɧтɚ Ⱥ. ɉɪɢ ɜɚɪɢɚɧтɟ ȼ — ɩɨ 3 ɜɟɧтɢɥɹтɨɪɚ: 1, 

2, 3 ɢ 6, 7, 8. ɜɚɪɢɚɧт ɋ — ɩɨ 4 ɜɟɧтɢɥɹтɨɪɚ: 1, 2, 3, 4 ɢ 6, 7, 8, 9, ɚ ɩɪɢ ɜɚɪɢɚɧтɟ D — ɩɨ 

5 ɜɟɧтɢɥɹтɨɪɨɜ — 1-10. ɉɪɢ «ɱётɧɨɦ» ɚɥɝɨɪɢтɦɟ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɚɪɢɚɧтɭ Ⱥ 

ɛɭɞɟт ɫɨɨтɜɟтɫтɜɨɜɚтɶ ɪɚɛɨтɚ 1-4 ɜɟɧтɢɥɹтɨɪɨɜ, ȼ — 1-6, ɋ — 1-8 ɢ D — 1-10. Ɉɞɧɚ 

ɫɟɤɰɢɹ ɤɨɧɞɟɧɫɚтɨɪɚ ɜɤɥɸɱɚɟт ɜ ɫɟɛɹ 5 тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɞɜɟ — 10 (ɪɢɫ. 1.3). 

ɂɡ ɪɢɫ. 3.4 ɜɢɞɧɨ, ɱтɨ ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ ɩɨɤɚɡɵɜɚɟт ɯɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ 

ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт 

ɤɨɥɢɱɟɫтɜɚ ɢ ɚɥɝɨɪɢтɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ. ɒтɪɢɯɩɭɧɤтɢɪɧɚɹ ɥɢɧɢɹ 

ɯɚɪɚɤтɟɪɢɡɭɟт ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɤɨтɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɞɨɥɟтɶ ɞɥɹ 

ɫɥɢɜɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɡɚɲтɪɢɯɨɜɚɧɧɚɹ 

ɨɛɥɚɫтɶ – ɪɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ ɢ ɜɟɥɢɱɢɧɭ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. 
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ɚ) 
 

ɛ) 

Ɋɢɫ. 3.4. ɏɚɪɚɤтɟɪ ɢɡɦɟɧɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨтɢɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ 

ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɡɚɜɢɫɢɦɨɫтɢ ɨт ɚɥɝɨɪɢтɦɨɜ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ: 

ɚ) — ɲɚɯɦɚтɧɵɣ (ɫтɚɪɵɣ, ɪɢɫ. 1.13);  

ɛ) — ɱётɧɵɣ (ɧɨɜɵɣ, ɪɢɫ. 3.2); 

 

Ⱥ, ȼ, ɋ, D — ɤɨɥɢɱɟɫтɜɚ ɪɚɛɨтɚɸɳɢɯ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ 2, 3, 4, 5, ɫɨɨтɜɟтɫтɜɟɧɧɨ 
 

Ⱥɧɚɥɢɡ ɪɢɫ. 3.4,ɚ ɩɨɤɚɡɵɜɚɟт, ɱтɨ ɱɟɦ ɛɨɥɶɲɟ ɜ ɪɚɛɨтɭ ɜɜɨɞɢтɫɹ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ɜɚɪɢɚɧтɵ Ⱥ — ȼ — ɋ), 

ɩɪɟɞɨтɜɪɚɳɚɸɳɢɯ ɡɧɚɱɢтɟɥɶɧɵɣ ɪɨɫт тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, тɟɦ 

ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ ɨɤɚɡɵɜɚɸт тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 

ɤɨɥɟɛɚɧɢɹ (ɡɚɲтɪɢɯɨɜɚɧɧɚɹ ɨɛɥɚɫтɶ). ɉɪɢ ɪɚɛɨтɟ ɜɫɟɯ ɜɟɧтɢɥɹтɨɪɨɜ (ɜɚɪɢɚɧт 

D) ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨтɢɜɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ тɨɥɶɤɨ ɤɨɧɫтɪɭɤтɢɜɧɵɦɢ 

ɨɫɨɛɟɧɧɨɫтɹɦɢ ɢ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɤɨɧɞɟɧɫɚтɨɪɚ. 

ɂɡ ɪɢɫ. 3.4,ɛ ɜɢɞɧɨ, ɱтɨ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ «ɱётɧɨɝɨ» ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ, 

ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢт ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫтɜɚ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ, ɜ 

ɩɨɫɥɟɞɧɢɯ тɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ, 

ɞɚɜɥɟɧɢɟ ɫтɚɧɨɜɢтɫɹ ɜɵɲɟ, ɱɟɦ ɜ ɩɟɪɜɵɯ. ɗтɨ ɫɨɡɞɚёт ɩɨɥɨɠɢтɟɥɶɧɵɣ ɧɚɩɨɪ 

ɞɥɹ ɫɥɢɜɚ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪ, тɟɦ ɫɚɦɵɦ ɫɧɢɠɚɸтɫɹ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɜɧɭтɪɢ ɫɢɫтɟɦɵ ɧɚ 10…30 ɤɉɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 

ɫɚɦɨɪɚɡɪɭɲɟɧɢɹ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɹ, ɚ тɚɤɠɟ ɧɚɥɢɱɢɹ ɢ ɜɥɢɹɧɢɹ 

ɇɄȽ ɧɚ ɪɚɛɨтɭ Ⱥɏɍ ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɫтɚɛɢɥɢɡɢɪɨɜɚтɶ ɪɚɛɨтɭ Ⱥɏɍ 
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ɦɨɠɧɨ ɡɚ ɫɱёт ɫɧɢɠɟɧɢɹ ɚɦɩɥɢтɭɞɵ ɢ ɱɚɫтɨтɵ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɧɞɟɧɫɚтɨɪɟ (ɪɢɫ. 3.5). 
 

 

Ɋɢɫ. 3.5. Ɋɟɡɭɥɶтɚтɵ ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ Ⱥɏɍ: 
1 — ɫɭɳɟɫтɜɭɸɳɢɣ ɪɟɠɢɦ ɪɚɛɨтɵ 
Ⱥɏɍ; 

2 — ɧɨɜɵɣ ɪɟɠɢɦ ɪɚɛɨтɵ 
ɭɫтɚɧɨɜɤɢ; 

Ɋ1, Ɋ2 — ɚɦɩɥɢтɭɞɵ ɤɨɥɟɛɚɧɢɹ 
ɞɚɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ; 

1, 2 — ɱɚɫтɨтɵ ɤɨɥɟɛɚɧɢɣ 
ɞɚɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɚɦɩɥɢтɭɞɵ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ Ɋ1 

ɩɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

(ɱётɧɵɣ, ɪɢɫ. 3.2). Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɢɯ ɱɚɫтɨтɵ 1 — ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɨтɤɪɵтɢɹ 

ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ. ȼ ɪɟɡɭɥɶтɚтɟ ɷтɨ ɩɨɡɜɨɥɢт ɫɧɢɡɢтɶ ɪɚɡɧɨɫтɶ 

ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟтɚɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɜ 

ɤɨɧɞɟɧɫɚтɨɪ ɢ ɞɚɜɥɟɧɢɟɦ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ ɧɚ 30 ɤɉɚ (0,3 ɛɚɪɚ), ɚ 

тɚɤɠɟ ɭɦɟɧɶɲɢтɶ ɱɚɫтɨтɭ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ ɜ 10 ɪɚɡ.  

ȼɧɟɞɪɟɧɢɟ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ ɜ тɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢтɶ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ, ɤɨтɨɪɵɟ ɩɪɟɞɫтɚɜɥɟɧɵ ɜ тɚɛɥ. 3.1 ɢ 

ɧɚ ɪɢɫɭɧɤɚɯ 3.6-3.8. 

ɂɡ ɪɢɫ. 3.6 ɜɢɞɧɨ, ɱтɨ ɤɨɥɢɱɟɫтɜɨ ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ 

ɢɡɦɟɧɹɟтɫɹ ɩɥɚɜɧɨ ɢ ɩɪɚɤтɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɟтɫɹ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɚ 

тɟɦɩɟɪɚтɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɡɦɟɧɹɟтɫɹ ɩɨ 

ɨтɧɨɲɟɧɢɸ ɤ тɟɦɩɟɪɚтɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ʉɨɥɟɛɚɧɢɹ тɟɦɩɟɪɚтɭɪɵ 

ɤɨɧɞɟɧɫɚɰɢɢ, ɫɨɨтɜɟтɫтɜɟɧɧɨ ɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɟ ɜɵɡɜɚɧɨ ɫɧɢɠɟɧɢɟɦ 
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ɧɚɝɪɭɡɤɢ ɫɢɫтɟɦɵ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɟё ɭɜɟɥɢɱɟɧɢɟɦ. ɉɪɢ 

ɷтɨɦ ɞɚɜɥɟɧɢɟ ɜ ɪɟɫɢɜɟɪɟ ɢɡɦɟɧɹɥɨɫɶ ɨт 1,2 ɞɨ 1,67 Ɇɉɚ, ɚ 

ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɶ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ ɨт 90 ɞɨ 320 т/ɱ (тɚɛɥ. 3.1), т.ɟ. 

ɛɨɥɟɟ ɱɟɦ ɜ 3 ɪɚɡɚ. 

Ɍɚɛɥɢɰɚ 3.1.  

ɉɨɤɚɡɚɧɢɹ ɞɚтɱɢɤɨɜ тɟɦɩɟɪɚтɭɪɵ, ɞɚɜɥɟɧɢɹ, ɭɪɨɜɧɹ, ɪɚɫɯɨɞɚ ɢ т.ɞ. 
Ⱦɚтɚ ɢ ɜɪɟɦɹ T411.PV PC411.PV L411.PV T007.PV FC203.PV PC411.OP N_E1_P.PV 
05.11.2015 7:00 23,11 1,22 64,49 3,37 175,88 0 14 
05.11.2015 7:20 33,15 1,24 48,82 3,29 172,26 0 14 
05.11.2015 7:40 30,04 1,24 39,89 3,27 174,91 0 14 
05.11.2015 8:00 32,63 1,22 47,86 3,98 142,83 0 14 
05.11.2015 8:20 29 1,21 43,44 4,01 144,08 0 14 
05.11.2015 8:40 30,58 1,22 49,57 4,94 147,09 0 14 
05.11.2015 9:00 33,49 1,28 31,87 5,76 112,3 0 10 
05.11.2015 9:20 17,67 1,3 28,18 6,57 102,3 0 10 
05.11.2015 9:40 22,77 1,33 63,01 7,08 101,08 0 10 

05.11.2015 13:00 18,69 1,35 48,35 11,82 102,19 0 12 
05.11.2015 13:20 18,26 1,37 83,34 12,08 101,41 0 12 
05.11.2015 13:40 36,26 1,39 40,02 12,48 99,93 0 12 
05.11.2015 14:00 37,01 1,46 20,08 12,79 100,09 0 12 
05.11.2015 14:20 20,99 1,4 10,53 12,74 101,73 0 12 
05.11.2015 14:40 23,68 1,45 68,03 13,31 150,19 0 12 
05.11.2015 15:00 34,55 1,64 27,64 13,4 147,42 0 12 
05.11.2015 15:20 40,51 1,56 27,64 13,51 146,33 0 15 
05.11.2015 15:40 36,62 1,59 78,9 13,26 145,57 0 15 
05.11.2015 16:00 29,81 1,44 46,76 12,16 126,52 0 15 
05.11.2015 16:20 23,67 1,31 45,22 10,73 110,68 0 15 
05.11.2015 16:40 16,3 1,32 47,66 10,39 101,78 0 15 
05.11.2015 17:00 14,27 1,28 60,03 10,1 100,06 0 15 
05.11.2015 17:20 13,15 1,24 38,99 9,79 102,1 0 15 
05.11.2015 17:40 29,1 1,25 44,8 8,96 100,01 0 15 
05.11.2015 18:00 33,18 1,29 51,71 8,69 92,53 0 15 
05.11.2015 18:20 28,88 1,3 32,81 8,42 90,34 0 15 
05.11.2015 18:40 15,44 1,24 50,67 8,14 90,27 0 15 
05.11.2015 19:00 20,25 1,27 47,1 7,6 90,49 0 12 
05.11.2015 19:20 29,49 1,25 33,44 7,46 90,76 0 12 
05.11.2015 19:40 12,3 1,23 42,58 8,02 90,76 0 12 
05.11.2015 20:00 12,46 1,27 71,14 9,14 89,91 0 9 
05.11.2015 20:20 35,64 1,33 40,91 9,67 108,29 0 9 
05.11.2015 20:40 35,99 1,36 25,22 9,18 106,78 0 9 
05.11.2015 21:00 37,44 1,48 1,27 9,13 105,82 0 9 
05.11.2015 21:20 32,02 1,44 1,15 8,77 99,31 0 9 
05.11.2015 21:40 17,52 1,37 0,98 8,51 100 0 9 
05.11.2015 22:00 12,15 1,33 0,89 7,62 109,13 0 9 
05.11.2015 22:20 34,28 1,49 1,16 7,97 217,79 0 9 
05.11.2015 22:40 32,54 1,64 11,04 7,47 322,01 100 14 
05.11.2015 23:00 18,54 1,67 100 6,94 332,57 0 16 
05.11.2015 23:20 27,31 1,52 34,12 6,34 328,87 0 16 
05.11.2015 23:40 23,06 1,44 37,07 5,74 315,36 0 16 
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Ʉɥɚɩɚɧ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ ɨтɤɪɵɜɚɥɫɹ ɫ ɰɟɥɶɸ ɫтɚɛɢɥɢɡɚɰɢɢ 

ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ, ɚ ɧɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɢɡ ɫɢɫтɟɦɵ. Ɂɚɤɪɵтɢɟ 

ɤɥɚɩɚɧɨɜ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫтɨɦ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ. 

ɂɡɦɟɧɟɧɢɹ ɤɚɤ тɟɦɩɟɪɚтɭɪɵ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɨт 12 ɞɨ 40ɨɋ, тɚɤ ɢ 

ɞɚɜɥɟɧɢɹ ɨт 1,2 ɞɨ 1,67 Ɇɉɚ ɫɜɢɞɟтɟɥɶɫтɜɭɸт ɨ ɧɚɥɢɱɢɢ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɤɨтɨɪɵɟ ɨɫɨɛɟɧɧɨ ɹɜɧɨ ɩɪɨɹɜɥɹɸтɫɹ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɩɪɨɢɡɜɨɞɢтɟɥɶɧɨɫтɢ ɫɢɫтɟɦɵ ɩɨ ɠɢɞɤɨɦɭ ɚɦɦɢɚɤɭ. 

Ⱥɧɚɥɢɡ ɪɢɫ. 3.7 ɩɨɤɚɡɚɥ, ɱтɨ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɟ ɜ ɫɪɟɞɧɟɦ 

ɪɚɜɧɵ 0,05 Ɇɉɚ (ɧɨ ɧɟ ɛɨɥɟɟ 0,1 Ɇɉɚ), ɚ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ 

ɜ ɪɟɫɢɜɟɪɟ (ɪɢɫ. 3.8) ɢɦɟɟт ɛɨɥɟɟ ɫтɚɛɢɥɶɧɵɣ ɯɚɪɚɤтɟɪ ɢ ɜ ɨɫɧɨɜɧɨɦ 

ɫɨɫтɚɜɥɹɟт 25% (ɧɨ ɧɟ ɛɨɥɟɟ 50%). ɗтɢ ɩɨɤɚɡɚтɟɥɢ ɫɜɢɞɟтɟɥɶɫтɜɭɸт ɨ 

ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ. 
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Ɋɢɫ. 3.6. ɂɡɦɟɧɟɧɢɹ тɟɦɩɟɪɚтɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (1), тɟɦɩɟɪɚтɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ (2), ɤɨɥɢɱɟɫтɜɚ 

ɪɚɛɨтɚɸɳɢɯ ɜɟɧтɢɥɹтɨɪɨɜ (3) ɢ ɫтɟɩɟɧɢ ɨтɤɪɵтɢɹ ɩɪɨɞɭɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ (4) ɜ тɟɱɟɧɢɟ ɧɨɹɛɪɹ 2015 ɝ. 

 

Ɋɢɫ. 3.7. ɂɡɦɟɧɟɧɢɹ ɪɚɡɧɨɫтɢ ɞɚɜɥɟɧɢɣ ɜ ɪɟɫɢɜɟɪɟ P (Ɇɉɚ) ɜ тɟɱɟɧɢɟ ɧɨɹɛɪɹ 2015 ɝ. 
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Ɋɢɫ. 3.8. ɂɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ L (%) ɜ тɟɱɟɧɢɟ ɧɨɹɛɪɹ 2015 ɝ. 
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 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ 3.5.

ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨɬɵ Ⱥɏɍ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ 

Ɋɚɫɱётɵ ɩɨɤɚɡɚɥɢ, ɱтɨ ɤɨɥɢɱɟɫтɜɨ ɩɚɪɨɜ ɚɦɦɢɚɤɚ, тɟɪɹɟɦɨɝɨ ɩɪɢ ɨɞɧɨɣ 

ɩɪɨɞɭɜɤɟ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5, ɫɨɫтɚɜɥɹɟт 360 ɤɝ; ɜ ɫɭтɤɢ ɩɨтɟɪɢ ɞɨɫтɢɝɚɸт 720 

ɤɝ. ȼ тɟɱɟɧɢɟ ɝɨɞɚ ɷтɚ ɜɟɥɢɱɢɧɚ ɜɨɡɪɚɫтɚɟт ɞɨ 262,8 т/ɝɨɞ. ɉɪɢ ɫтɨɢɦɨɫтɢ 

ɚɦɦɢɚɤɚ 500 USD/т ɝɨɞɨɜɵɟ ɮɢɧɚɧɫɨɜɵɟ ɩɨтɟɪɢ ɫɨɫтɚɜɢɥɢ 131 400 USD/ɝɨɞ 

ɨт ɧɟɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɨɞɭɤтɨɜɨɝɨ ɚɦɦɢɚɤɚ. 

Ⱦɥɹ ɭтɢɥɢɡɚɰɢɢ ɭɤɚɡɚɧɧɨɝɨ ɤɨɥɢɱɟɫтɜɚ ɚɦɦɢɚɤɚ ɧɚ ɮɚɤɟɥɟ ɫɠɢɝɚɟтɫɹ 

ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɜ ɫɪɟɞɧɟɦ 300 т/ɝɨɞ ɢɥɢ 440 000 ɧɦ3/ɝɨɞ. ɉɪɢ ɫтɨɢɦɨɫтɢ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 386 USD/1000 ɧɦ3 ɞɨɩɨɥɧɢтɟɥɶɧɵɟ ɮɢɧɚɧɫɨɜɵɟ ɩɨтɟɪɢ 

ɫɨɫтɚɜɢɥɢ 169 840 USD/ɝɨɞ. 

ȼ ɢтɨɝɟ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɮɢɧɚɧɫɨɜ ɡɚ 2013 ɝ. ɫɨɫтɚɜɢɥ ɧɟ ɦɟɧɟɟ 300 

000 USD/ɝɨɞ. 

Ⱥɧɚɥɢɡ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɩɨɤɚɡɚɥ, ɱтɨ ɨɧɚ ɧɭɠɞɚɟтɫɹ ɜ 

ɫɨɜɟɪɲɟɧɫтɜɨɜɚɧɢɢ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ. ȼ ɫɪɟɞɧɟɦ ɤɨɥɢɱɟɫтɜɨ ɢɧɟɪтɨɜ, 

ɧɚɤɚɩɥɢɜɚɟɦɨɟ ɜ ɫɢɫтɟɦɟ, ɫɨɫтɚɜɥɹɟт 15%. ɗтɨ ɩɪɢɜɨɞɢт ɤ ɭɯɭɞɲɟɧɢɸ 

ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɦɢɚɤɚ ɢ ɩɟɪɟɪɚɫɯɨɞɭ ɷɧɟɪɝɢɢ ɧɚ ɫɠɚтɢɟ ɟɝɨ ɞɨ 

ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɤɨɦɩɪɟɫɫɨɪɟ.  

ɍɜɟɥɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ ɧɚ 1…3 ɛɚɪ ɩɪɢɜɨɞɢт ɤ ɩɟɪɟ-

ɪɚɫɯɨɞɭ ɩɨтɪɟɛɥɹɟɦɨɣ ɷɥɟɤтɪɨɷɧɟɪɝɢɢ ɧɚ 2,5…7%. Ɍɚɤ ɤɚɤ ɤɨɦɩɪɟɫɫɨɪ 

ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɢɦɟɟт ɝɚɡɨтɭɪɛɢɧɧɵɣ ɩɪɢɜɨɞ, ɤɨтɨɪɵɣ 

ɩɨтɪɟɛɥɹɟт ɜ ɫɪɟɞɧɟɦ 3600 ɧɦ3/ɱ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, тɨ ɩɟɪɟɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ 

ɝɚɡɚ ɫɨɫтɚɜɢт 252 ɧɦ3/ɱ ɩɪɢ ɪɚɛɨтɟ ɭɫтɚɧɨɜɤɢ ɜ ɥɟтɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɩɪɢ ɩɪɨɞɭɜɤɟ ɢɧɟɪтɨɜ ɩɪɟɞɥɚɝɚɟтɫɹ 

ɩɚɪɵ ɚɦɦɢɚɤɚ, ɨɛɪɚɡɭɟɦɵɟ ɜ ɦɟɠтɪɭɛɧɨɦ ɩɪɨɫтɪɚɧɫтɜɟ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5, 

ɨтɜɨɞɢтɶ ɜ ɪɟɫɢɜɟɪ D-2 ɜɦɟɫтɨ ɪɟɫɢɜɟɪɚ D-1. 

Ɇɨɞɟɪɧɢɡɚɰɢɸ ɫɭɳɟɫтɜɭɸɳɟɣ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɦɨɠɧɨ 

ɨɫɭɳɟɫтɜɢтɶ ɜ ɞɜɚ ɷтɚɩɚ. 

ɉɟɪɜɵɣ ɷтɚɩ ɡɚɤɥɸɱɚɟтɫɹ ɜ ɩɟɪɟɜɨɞɟ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 ɫ 

ɪɟɫɢɜɟɪɚ D-1 ɧɚ D-2. ɗтɨ ɩɨɡɜɨɥɢт ɷɮɮɟɤтɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚтɶ ɜ ɪɚɛɨтɟ 
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ɤɨɧɞɟɧɫɚтɨɪ ȿ-5 ɩɪɢ 100% ɨтɤɪɵтɢɢ ɩɪɨɞɭɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ ɢ ɫɨɤɪɚтɢтɶ 

ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɜ 4 ɪɚɡɚ ɫ 360 ɞɨ 90 ɤɝ/ɱ ɩɪɢ ɫɭɳɟɫтɜɭɸɳɟɦ ɚɥɝɨɪɢтɦɟ 

ɩɪɨɞɭɜɨɤ. Ƚɨɞɨɜɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɧɢɡɹтɫɹ ɨт 262 т ɞɨ 65 т. 

ȼтɨɪɨɣ ɷтɚɩ ɩɨɞɪɚɡɭɦɟɜɚɟт ɜɜɨɞ ɜ ɷɤɫɩɥɭɚтɚɰɢɸ ɫɢɫтɟɦɵ 

ɚɜтɨɦɚтɢɡɚɰɢɢ, ɤɨтɨɪɚɹ ɛɭɞɟт ɨтɤɪɵɜɚтɶ ɩɪɨɞɭɜɨɱɧɵɣ ɤɥɚɩɚɧ ɩɪɢ 

ɞɟɣɫтɜɢтɟɥɶɧɨɦ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɡɚɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ 1,75…2 ɛɚɪ, ɚ 

ɧɟ ɩɪɢɧɭɞɢтɟɥɶɧɨ 2 ɪɚɡɚ ɜ ɫɭтɤɢ. ɗтɨ ɩɨɡɜɨɥɢт ɫɨɤɪɚтɢтɶ ɧɚ 60% ɤɨɥɢɱɟɫтɜɨ 

ɨтɤɪɵтɢɣ ɤɥɚɩɚɧɚ ɢ ɜ ɢтɨɝɟ ɫɧɢɡɢтɶ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɜ 10 ɪɚɡ. Ƚɨɞɨɜɵɟ 

ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɧɢɡɹтɫɹ ɞɨ 26 т. 

ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɩɚɤтɧɨɝɨ ɜɨɡɞɭɯɨɨтɞɟɥɢтɟɥɹ ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ тɢɩɚ ɜ 

ɤɚɱɟɫтɜɟ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɇɄȽ ɩɨɡɜɨɥɢт ɨɫɭɳɟɫтɜɥɹтɶ ɫɞɭɜɤɭ ɇɄȽ ɧɟ 

тɨɥɶɤɨ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɟɫɢɜɟɪɨɜ, ɧɨ тɚɤɠɟ ɢɡ ɚɛɫɨɪɛɟɪɚ ɢ 

ɩɟɪɟɨɯɥɚɞɢтɟɥɟɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫтɜɭɟт ɜɨɡɦɨɠɧɨɫтɶ ɨɪɝɚɧɢɡɨɜɚтɶ ɭɞɚɥɟɧɢɟ ɇɄȽ 

ɫɨ ɫтɨɪɨɧɵ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɣ, ɧɚ ɱтɨ ɧɟ ɫɩɨɫɨɛɧɵ ɫтɚɧɞɚɪтɧɵɟ 

ɨтɞɟɥɢтɟɥɢ ɇɄȽ, ɤɨтɨɪɵɟ ɪɚɛɨтɚɸт тɨɥɶɤɨ ɧɚ ɫтɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ȼ ɧɚɱɚɥɟ 2014ɝ. ɛɵɥ ɜɧɟɞɪёɧ ɜ ɪɚɛɨтɭ ɜтɨɪɨɣ ɷтɚɩ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤтɢɜɧɵɣ ɢɡ ɪɚɡɪɚɛɨтɚɧɧɵɯ 

ɦɟɪɨɩɪɢɹтɢɣ, ɩɨɡɜɨɥɹɸɳɢɣ ɧɚ ɩɨɪɹɞɨɤ ɫɧɢɡɢтɶ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ. 

Ɋɟɡɭɥɶтɚтɵ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟтɪɨɜ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ 

ɭɫтɚɧɨɜɤɢ ɐɉȺ ɩɨ ɩɪɟɞɥɨɠɟɧɧɨɦɭ ɚɥɝɨɪɢтɦɭ ɜ тɟɱɟɧɢɟ ɜɫɟɝɨ 2014ɝ. 

ɩɪɟɞɫтɚɜɥɟɧɵ ɜ тɚɛɥ. 3.2. 

ɂɡ ɞɚɧɧɵɯ тɚɛɥ. 3.2 ɜɢɞɧɨ, ɱтɨ ɞɟɣɫтɜɢтɟɥɶɧɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫ 

ɢɧɟɪтɧɵɦɢ ɝɚɡɚ ɧɚ ɮɚɤɟɥ ɜ тɟɱɟɧɢɟ 2014 ɝ. ɫɨɫтɚɜɢɥ 26,94 т/ɝɨɞ, ɚ ɪɚɫɯɨɞ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ — 32,54 т/ɝɨɞ. 

Ʉɪɨɦɟ ɷтɨɝɨ ɜ ɜɟɫɟɧɧɟ-ɥɟтɧɢɣ ɩɟɪɢɨɞ ɛɵɥɚ ɫɞɟɥɚɧɚ ɩɨɩɵтɤɚ, ɜɟɪɧɭтɫɹ ɧɚ 

ɫтɚɪɵɣ ɪɟɠɢɦ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ, ɱтɨ ɩɪɢɜɟɥɨ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɫɛɪɚɫɵɜɚɟɦɵɯ ɝɚɡɨɜ ɧɚ ɮɚɤɟɥ, ɢ ɫɨɨтɜɟтɫтɜɟɧɧɨ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ 

ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɤɨɥɢɱɟɫтɜɨ ɫɞɭɜɚɟɦɵɯ ɧɚ ɮɚɤɟɥ ɝɚɡɨɜ, ɩɨ ɩɪɟɞɥɨɠɟɧɧɨɦɭ 
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ɚɥɝɨɪɢтɦɭ ɫɞɭɜɨɤ, ɧɟ ɩɪɟɜɵɲɚɟт 26 т/ɝɨɞ. ɉɪɢ ɷтɨɦ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɚ 

ɫɠɢɝɚɧɢɟ ɭɤɚɡɚɧɧɵɯ ɜɵɛɪɨɫɨɜ ɫɨɫтɚɜɢт ɧɟ ɛɨɥɟɟ 32 т/ɝɨɞ. 

Ɍɚɛɥɢɰɚ 3.2. 

Ʉɨɥɢɱɟɫтɜɨ ɫɛɪɚɫɵɜɚɟɦɵɯ ɢɧɟɪтɧɵɯ ɝɚɡɨɜ ɧɚ ɮɚɤɟɥ ɩɨ ɤɨɥɥɟɤтɨɪɭ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ F642B ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɞɥɹ ɢɯ ɫɠɢɝɚɧɢɹ (2014 ɝɨɞ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɋɚɫɯɨɞ, ɬ 

ɂɧɟɪɬɵ ɫ ɚɦɦɢɚɤɨɦ ɉɪɢɪɨɞɧɵɣ ɝɚɡ 
əɧɜɚɪɶ 0,29 

8,87 Ɏɟɜɪɚɥɶ 1,75 
Ɇɚɪт 1,64 
Ⱥɩɪɟɥɶ 8,41 

7,44 Ɇɚɣ 3,75 
ɂɸɧɶ 7,79 
ɂɸɥɶ 1,74 

7,49 Ⱥɜɝɭɫт 0,29 
ɋɟɧтɹɛɪɶ 0,26 
Ɉɤтɹɛɪɶ 0,41 

8,74 ɇɨɹɛɪɶ 0,33 
Ⱦɟɤɚɛɪɶ 0,27 
ɂɬɨɝɨ: 26,94 32,54 

 

ɑтɨɛɵ ɤɨɪɪɟɤтɧɨ ɨɰɟɧɢтɶ ɪɟɡɭɥɶтɚтɵ ɪɚɛɨтɵ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨтɟɪɶ 

ɚɦɦɢɚɤɚ, ɫɞɭɜɚɟɦɨɝɨ ɧɚ ɮɚɤɟɥ ɜɦɟɫтɟ ɫ ɢɧɟɪтɧɵɦɢ ɝɚɡɚɦɢ, ɡɚ ɫɱёт ɜɧɟɞɪɟɧɢɹ 

ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ, ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢтɶ 

ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶтɚтɵ ɢɫɩɵтɚɧɢɣ (тɚɛɥ. 3.2) ɫ ɞɚɧɧɵɦɢ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɦɢ 

ɪɚɛɨтɭ ɭɫтɚɧɨɜɤɢ ɞɨ ɜɧɟɞɪɟɧɢɹ ɪɚɡɪɚɛɨтɚɧɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. 

Ⱦɥɹ ɷтɨɝɨ ɜ тɚɛɥ. 3.3 ɩɪɢɜɟɞɟɧɨ ɧɚɝɥɹɞɧɨɟ ɫɪɚɜɧɟɧɢɟ ɝɨɞɨɜɵɯ ɩɨɤɚɡɚтɟɥɟɣ 

ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɞɨ ɢ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ. 

Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ тɚɛɥ. 3.3 ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɜ ɪɟɡɭɥɶтɚтɟ ɪɚɛɨтɵ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɜ тɟɱɟɧɢɟ 2014 ɝ. ɩɨтɟɪɢ ɚɦɦɢɚɤɚ 

ɛɵɥɢ ɫɧɢɠɟɧɵ ɧɚ 260 т/ɝɨɞ, ɚ ɪɚɫɯɨɞ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɚ 320 т/ɝɨɞ.  

Ⱦɚɧɧɵɟ ɩɨɤɚɡɚтɟɥɢ ɩɨɞтɜɟɪɠɞɚɸтɫɹ ɤɚɤ тɟɨɪɟтɢɱɟɫɤɢɦɢ ɪɚɫɱётɧɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ, тɚɤ ɢ ɮɚɤтɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚтɟɥɹɦɢ ɪɚɫɯɨɞɨɦɟɪɨɜ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶтɚтɟ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɰɢɨɧɚɥɶɧɨɣ ɪɚɛɨтɵ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ 

ɢɧɟɪтɨɜ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ, ɫɞɭɜɚɟɦɵɟ ɧɚ ɮɚɤɟɥ ɜɦɟɫтɟ ɫ ɢɧɟɪтɚɦɢ, ɢ ɪɚɫɯɨɞ 
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ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɛɵɥɢ ɫɧɢɠɟɧɵ ɜ 10 ɪɚɡ ɫ 286 ɞɨ 26 т/ɝɨɞ ɢ ɫ 352 ɞɨ 32 т/ɝɨɞ, 

ɫɨɨтɜɟтɫтɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 3.3. 

Ɋɟɡɭɥɶтɚтɵ ɫɧɢɠɟɧɢɹ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɪɢ ɪɚɛɨтɟ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɜ тɟɱɟɧɢɟ 2014 ɝ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɋɚɫɯɨɞ, ɬ 

ɂɧɟɪɬɵ ɫ ɚɦɦɢɚɤɨɦ ɉɪɢɪɨɞɧɵɣ ɝɚɡ 

2011 ɝ. 296,00 386,92 

2012 ɝ. 285,84 351,75 

2013 ɝ. 277,59 318,01 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
(ɫ 2011 ɩɨ 2013 ɝɝ.) 

286,48 352,23 

2014 ɝ. 26,94 32,54 

Ɋɚɫɯɨɞ ɫɧɢɠɟɧ ɧɚ: 260 320 

 

ɉɪɢ ɫтɨɢɦɨɫтɢ ɚɦɦɢɚɤɚ 500 USD/т ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 386 USD/1000 

ɧɦ3 ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤт ɨт ɜɧɟɞɪɟɧɢɹ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ ɫɢɫтɟɦɵ 

ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɩɨɡɜɨɥɢɥ ɜ 2014 ɝ. ɫɷɤɨɧɨɦɢтɶ 300 000 USD/ɝɨɞ. 

ɉɪɢ ɷтɨɦ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɭɳɟɫтɜɭɸɳɢɟ ɜ ɷɤɫɩɥɭɚтɚɰɢɢ ɞɚтɱɢɤɢ 

тɟɦɩɟɪɚтɭɪ ɢ ɞɚɜɥɟɧɢɣ, ɚ тɚɤɠɟ ɫɢɫтɟɦɚ ɄɂɉɢȺ. Ɂɚɤɭɩɤɚ ɧɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɡɦɟɧɟɧɢɟ тɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɪɚɛɨтɵ ɧɟ 

ɩɪɨɢɡɜɨɞɢɥɢɫɶ. ȼɵɩɨɥɧɹɥɚɫɶ ɨтɥɚɞɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ 

ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɚɦɦɢɚɱɧɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɐɉȺ. 

ȼɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨтɵ ɩɨɡɜɨɥɢɥɢ тɚɤɠɟ ɩɨɜɵɫɢтɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 

ɷɮɮɟɤтɢɜɧɨɫтɶ ɪɟɚɥɢɡɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɫɧɢɠɟɧɢɟɦ 

ɜɵɛɪɨɫɨɜ ɩɪɨɞɭɤтɨɜ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ȼ 

ɪɟɡɭɥɶтɚтɟ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɮɚɤɟɥ ɜ 

ɤɨɥɢɱɟɫтɜɟ 320 т/ɝɨɞ (445 000 ɧɦ3/ɝɨɞ) ɷɦɢɫɫɢɹ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ 2014 ɝ. ɛɵɥɚ ɫɧɢɠɟɧɚ ɧɚ 880 т ɋɈ2/ɝɨɞ. 

ȼ 2015 ɝ. ɛɵɥ ɜɧɟɞɪёɧ ɧɨɜɵɣ ɚɥɝɨɪɢтɦ («ɱётɧɵɣ») ɪɚɛɨтɵ 

ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɤɨтɨɪɵɣ ɩɨɡɜɨɥɢɥ ɫɧɢɡɢтɶ ɚɦɩɥɢтɭɞɭ 
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ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ-ɪɟɫɢɜɟɪɟ ɞɨ 0,05 Ɇɉɚ, тɟɦ ɫɚɦɵɦ 

ɫтɚɛɢɥɢɡɢɪɨɜɚɜ ɟɝɨ ɪɚɛɨтɭ. 

 

 ȼɵɜɨɞɢ ɤ ɪɚɡɞɟɥɭ  3.6.

ɂɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤтɟɪɢɫтɢɤ Ⱥɏɍ ɩɨɤɚɡɚɥɢ, ɱтɨ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ 

ɫтɚɛɢɥɶɧɨɫтɢ ɟё ɪɚɛɨтɵ ɧɭɠɧɨ ɞɨɛɢɜɚтɶɫɹ ɩɪɟɞɟɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 

ɭɦɟɧɶɲɟɧɢɹ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɩɪɢ ɭɞɚɥɟɧɢɢ ɢɧɟɪтɨɜ ɢ ɫɧɢɠɟɧɢɹ ɡɚтɪɚт 

ɷɧɟɪɝɢɢ, ɪɚɫɯɨɞɭɟɦɨɣ ɧɚ ɩɪɢɜɨɞ ɤɨɦɩɪɟɫɫɨɪɨɜ ɚɦɦɢɚɱɧɨɣ ɭɫтɚɧɨɜɤɢ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 

ɫɚɦɨɪɚɡɪɭɲɟɧɢɹ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɹ, ɚ тɚɤɠɟ ɜɥɢɹɧɢɹ ɇɄȽ ɧɚ 

ɪɚɛɨтɭ Ⱥɏɍ ɦɨɠɧɨ ɡɚɤɥɸɱɢтɶ, ɱтɨ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɞɟɫтɚɛɢɥɢɡɚɰɢɸ 

ɪɚɛɨтɵ Ⱥɏɍ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɚɦɦɢɚɤɚ ɨɤɚɡɵɜɚɸт 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɣ, ɱɟɦ ɧɚɥɢɱɢɟ ɇɄȽ, ɤɨтɨɪɵɟ, 

ɛɟɡɭɫɥɨɜɧɨ, ɭɯɭɞɲɚɸт ɪɚɛɨтɭ ɭɫтɚɧɨɜɤɢ, ɧɨ ɜ ɦɟɧɶɲɟɣ ɫтɟɩɟɧɢ. ȼ ɫɜɹɡɢ ɫ 

ɷтɢɦ ɫтɚɛɢɥɢɡɢɪɨɜɚтɶ ɪɚɛɨтɭ Ⱥɏɍ ɧɟɨɛɯɨɞɢɦɨ ɡɚ ɫɱёт ɫɧɢɠɟɧɢɹ ɚɦɩɥɢтɭɞɵ 

ɢ ɱɚɫтɨтɵ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɚɦɩɥɢтɭɞɵ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɣ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɩɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɪɚɛɨтɵ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ — 

«ɱётɧɵɣ». Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɱɚɫтɨтɵ ɢɯ ɜɤɥɸɱɟɧɢɹ — ɧɨɜɵɣ ɚɥɝɨɪɢтɦ ɨтɤɪɵтɢɹ 

ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ ɇɄȽ ɧɚ ɮɚɤɟɥ. ɉɪɢ ɷтɨɦ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ 

ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟтɪɨɜ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ 

ɧɚɥɢɱɢɟ ɇɄȽ ɢɥɢ ɧɚ ɧɚɱɚɥɨ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ ɫɢɫтɟɦɟ. 

ȼɧɟɞɪɟɧɢɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɚɥɝɨɪɢтɦɨɜ ɪɚɛɨтɵ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢтɶ 

ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶтɚтɵ: 

ɋɧɢɠɟɧɚ ɪɚɡɧɨɫтɶ ɞɚɜɥɟɧɢɣ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟтɚɧɢɹ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɜɯɨɞɟ ɜ ɤɨɧɞɟɧɫɚтɨɪ ɢ ɞɚɜɥɟɧɢɟɦ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɜ ɪɟɫɢɜɟɪɟ ɧɚ 30 ɤɉɚ (0,3 ɛɚɪɚ). 

ɋтɚɛɢɥɢɡɢɪɨɜɚɧɵ ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɟɫɢɜɟɪɟ ɧɚ ɭɪɨɜɧɟ 0,05 Ɇɉɚ 

(ɧɨ ɧɟ ɛɨɥɟɟ 0,1 Ɇɉɚ), ɚ тɚɤɠɟ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ 

ɪɟɫɢɜɟɪɟ ɧɚ ɭɪɨɜɧɟ 25% (ɧɨ ɧɟ ɛɨɥɟɟ 50%). 
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ɋɧɢɠɟɧɵ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɧɚ 260 т/ɝɨɞ (ɫ 286 ɞɨ 26 т/ɝɨɞ). 

ɋɧɢɠɟɧ ɪɚɫɯɨɞ ɩɨтɪɟɛɥɹɟɦɨɝɨ ɝɚɡɚ ɧɚ 320 т/ɝɨɞ (ɫ 352 ɞɨ 32 т/ɝɨɞ), т.ɟ. 

ɧɚ 445 000 ɧɦ3/ɝɨɞ. 

ɋɧɢɠɟɧɚ ɷɦɢɫɫɢɹ ɋɈ2 ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɚ 880 т ɋɈ2/ɝɨɞ. 

Ɉтɫɭтɫтɜɭɸт ɡɚтɪɚтɵ ɧɚ ɩɨɤɭɩɤɭ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɨɜɚɥɨɫɶ ɫɭɳɟɫтɜɭɸɳɟɟ ɜ ɷɤɫɩɥɭɚтɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɄɂɉɢȺ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤт ɨт ɜɧɟɞɪɟɧɢɹ ɫɨɫтɚɜɢɥ 300 000 USD/ɝɨɞ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨтɵ ɛɵɥɢ ɪɚɡɪɚɛɨтɚɧɵ ɢ ɩɪɟɞɥɨɠɟɧɵ 

ɦɟɪɨɩɪɢɹтɢɹ ɩɨ ɜɜɨɞɭ ɜ ɪɚɛɨтɭ ɤɨɧɞɟɧɫɚтɨɪɨɜ ȿ-5 ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ 

ɢ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ ɧɚ ɮɚɤɟɥ, ɚ тɚɤɠɟ: 

— ɨɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫтɜɨ ɚɦɦɢɚɤɚ, ɧɟɢɡɛɟɠɧɨ тɟɪɹɟɦɨɝɨ ɜɦɟɫтɟ ɫ 

ɢɧɟɪтɧɵɦɢ ɝɚɡɚɦɢ, ɫɞɭɜɚɟɦɵɦɢ ɧɚ ɮɚɤɟɥ (ɩɪɨɟɤтɧɨɟ, ɞɟɣɫтɜɢтɟɥɶɧɨɟ, 

ɩɥɚɧɨɜɨɟ); 

— ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɩɪɢɡɧɚɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɥɢɱɢɹ ɢ ɤɨɧɰɟɧтɪɚɰɢɢ 

ɢɧɟɪтɧɵɯ ɝɚɡɨɜ ɜ ɫɢɫтɟɦɟ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ. 

— ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɩɪɢɡɧɚɤɢ ɨɩɪɟɞɟɥɟɧɢɹ тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɤɨɥɟɛɚɧɢɣ ɢ ɡɚɜɢɫɚɧɢɹ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɜ ɫɢɫтɟɦɟ ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ, 

ɫɧɢɠɚɸɳɢɟ ɷɮɮɟɤтɢɜɧɨɫтɶ ɪɚɛɨтɵ ɭɫтɚɧɨɜɤɢ. 

— ɪɚɡɪɚɛɨтɚɧɨ ɢ ɩɪɟɞɥɨɠɟɧɨ тɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨ ɫɧɢɠɟɧɢɸ 

ɩɨтɟɪɶ ɚɦɦɢɚɤɚ, ɫтɚɛɢɥɢɡɚɰɢɢ ɪɚɛɨтɵ ɫɢɫтɟɦɵ «ɤɨɧɞɟɧɫɚтɨɪ-ɪɟɫɢɜɟɪ» ɢ 

ɯɨɥɨɞɢɥɶɧɨɣ ɚɦɦɢɚɱɧɨɣ ɭɫтɚɧɨɜɤɢ ɜ ɰɟɥɨɦ. 

Ɇɨɞɟɪɧɢɡɚɰɢɸ ɫɭɳɟɫтɜɭɸɳɟɣ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ ɢɧɟɪтɨɜ 

ɩɪɟɞɥɚɝɚɥɨɫɶ ɨɫɭɳɟɫтɜɢтɶ ɜ ɞɜɚ ɷтɚɩɚ. 

ɉɟɪɜɵɣ ɷтɚɩ ɡɚɤɥɸɱɚɟтɫɹ ɜ ɩɟɪɟɜɨɞɟ ɪɚɛɨтɵ ɤɨɧɞɟɧɫɚтɨɪɚ ȿ-5 ɫ 

ɪɟɫɢɜɟɪɚ D-1 ɧɚ D-2. ɗтɨ ɩɨɡɜɨɥɢт ɷɮɮɟɤтɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚтɶ ɜ ɪɚɛɨтɟ 

ɤɨɧɞɟɧɫɚтɨɪ ȿ-5 ɩɪɢ 100% ɨтɤɪɵтɢɢ ɩɪɨɞɭɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ ɢ ɫɨɤɪɚтɢтɶ 

ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɜ 4 ɪɚɡɚ ɫ 360 ɞɨ 90 ɤɝ/ɱ ɩɪɢ ɫɭɳɟɫтɜɭɸɳɟɦ ɚɥɝɨɪɢтɦɟ 

ɩɪɨɞɭɜɨɤ. Ƚɨɞɨɜɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɧɢɡɹтɫɹ ɨт 262 т ɞɨ 65 т. 

ȼтɨɪɨɣ ɷтɚɩ ɩɨɞɪɚɡɭɦɟɜɚɟт ɜɜɨɞ ɜ ɷɤɫɩɥɭɚтɚɰɢɸ ɫɢɫтɟɦɵ ɭɞɚɥɟɧɢɹ 

ɢɧɟɪтɨɜ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɪɚɛɨтɵ, ɤɨтɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟт ɨтɤɪɵтɢɟ 
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ɩɪɨɞɭɜɨɱɧɵɯ ɤɥɚɩɚɧɨɜ ɩɪɢ ɞɟɣɫтɜɢтɟɥɶɧɨɦ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɡɚɞɚɧɧɨɦ 

ɞɢɚɩɚɡɨɧɟ 1,75…2 ɛɚɪ, ɚ ɧɟ ɩɪɢɧɭɞɢтɟɥɶɧɨ 2 ɪɚɡɚ ɜ ɫɭтɤɢ. ɗтɨ ɩɨɡɜɨɥɢɥɨ 

ɫɨɤɪɚтɢтɶ ɧɚ 60% ɤɨɥɢɱɟɫтɜɨ ɨтɤɪɵтɢɣ ɤɥɚɩɚɧɚ ɢ ɜ ɢтɨɝɟ ɫɧɢɡɢтɶ ɩɨтɟɪɢ 

ɚɦɦɢɚɤɚ ɜ 10 ɪɚɡ. Ƚɨɞɨɜɵɟ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɫɧɢɡɢɥɢɫɶ ɞɨ 26 т. 

ɉɨɥɧɨɫтɶɸ ɫ ɪɟɲɟɧɢɟɦ ɩɨɫтɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, ɚ ɢɦɟɧɧɨ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ 

ɦɢɧɢɦɚɥɶɧɵɯ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ (ɩɪɚɤтɢɱɟɫɤɨɟ ɢɯ ɨтɫɭтɫтɜɢɟ) ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 

ɩɟɪɟɪɚɫɯɨɞɟ ɷɧɟɪɝɢɢ ɫɩɪɚɜɢтɫɹ ɜɧɟɲɧɹɹ ɤɨɦɩɚɤтɧɚɹ ɚɛɫɨɪɛɰɢɨɧɧɚɹ ɫɢɫтɟɦɚ 

ɜɨɡɞɭɯɨɨтɞɟɥɟɧɢɹ, ɤɨтɨɪɚɹ ɩɨɡɜɨɥɢт тɟɤɭɳɢɟ ɩɨтɟɪɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ 

ɜɨɡɜɪɚɳɚтɶ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ ɜ ɠɢɞɤɨɦ ɜɢɞɟ ɜ ɪɟɫɢɜɟɪ D-4. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɢɫɫɟɪтɚɰɢɢ ɪɟɲɟɧɚ ɚɤтɭɚɥɶɧɚɹ ɞɥɹ ɯɨɥɨɞɢɥɶɧɨɣ тɟɯɧɢɤɢ ɧɚɭɱɧɨ-

ɩɪɢɤɥɚɞɧɚɹ ɡɚɞɚɱɚ ɫɨɜɟɪɲɟɧɫтɜɨɜɚɧɢɹ ɤɪɭɩɧɨтɨɧɧɚɠɧɨɣ Ⱥɏɍ ɫ ɜɨɡɞɭɲɧɵɦ 

ɤɨɧɞɟɧɫɚтɨɪɨɦ, ɜɯɨɞɹɳɟɣ ɜ ɫɨɫтɚɜ ɤɨɦɩɥɟɤɫɚ ɩɟɪɟɝɪɭɡɤɢ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ 

ɫɭɞɚ-ɝɚɡɨɜɨɡɵ, ɩɭтёɦ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɧɚ ɯɚɪɚɤтɟɪɢɫтɢɤɢ ɭɫтɚɧɨɜɤɢ 

тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚтɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɧɟɤɨɧɞɟɧɫɢɪɭɸɳɢɯɫɹ ɝɚɡɨɜ, 

ɭɞɚɥɹɟɦɵɯ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɪɟɫɢɜɟɪɚ. 

1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚтɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɨтɜɨɞɚ тɟɩɥɚ 

ɤɨɧɞɟɧɫɚɰɢɢ ɜ ɤɪɭɩɧɨтɨɧɧɚɠɧɨɣ Ⱥɏɍ ɩɪɟɞɨɩɪɟɞɟɥɹɟт ɫɭɳɟɫтɜɟɧɧɭɸ 

ɧɟɫтɚɛɢɥɶɧɨɫтɶ ɟё ɯɚɪɚɤтɟɪɢɫтɢɤ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɧɟɩɪɟɪɵɜɧɵɦ ɢɡɦɟɧɟɧɢɟɦ 

ɩɚɪɚɦɟтɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: тɟɦɩɟɪɚтɭɪɵ ɢ ɜɥɚɠɧɨɫтɢ ɜɨɡɞɭɯɚ, 

ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɫɤɨɪɨɫтɢ ɜɟтɪɚ, ɧɚɥɢɱɢɹ ɢɥɢ ɨтɫɭтɫтɜɢɹ ɨɫɚɞɤɨɜ ɢ ɞɪ. ɉɨɫɤɨɥɶɤɭ 

ɧɚ ɩɨɤɚɡɚтɟɥɢ ɤɨɧɞɟɧɫɚтɨɪɚ Ⱥɏɍ ɢ ɫɚɦɨɣ ɯɨɥɨɞɢɥɶɧɨɣ ɭɫтɚɧɨɜɤɢ ɦɨɠɧɨ 

ɜɨɡɞɟɣɫтɜɨɜɚтɶ ɥɢɲɶ ɩɭтёɦ ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ ɜɟɧтɢɥɹтɨɪɨɜ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɞɭɜɤɨɣ ɇɄȽ ɧɚ ɮɚɤɟɥ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚтɶ 

ɫ ɷтɨɣ ɰɟɥɶɸ ɪɚɡɪɚɛɨтɚɧɧɵɟ ɧɨɜɵɟ ɷɮɮɟɤтɢɜɧɵɟ ɚɥɝɨɪɢтɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɜɟɧтɢɥɹтɨɪɚɦɢ ɢ ɤɥɚɩɚɧɚɦɢ ɭɞɚɥɟɧɢɹ ɇɄȽ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

2. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤтɟɪɢɫтɢɤ Ⱥɏɍ ɢ ɟё ɤɨɧɞɟɧɫɚтɨɪɚ ɜ 

ɧɟɪɚɫɱётɧɵɯ ɭɫɥɨɜɢɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚтɶ ɪɚɡɪɚɛɨтɚɧɧɭɸ ɦɟтɨɞɢɤɭ, 

ɤɨтɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟт ɭɞɨɜɥɟтɜɨɪɢтɟɥɶɧɨɟ ɫɨɝɥɚɫɨɜɚɧɢɟ ɪɚɫɱётɧɵɯ ɞɚɧɧɵɯ ɫ 

ɷɤɫɩɟɪɢɦɟɧтɚɥɶɧɵɦɢ. ȼ ɦɟтɨɞɢɤɟ ɭɱɢтɵɜɚɸтɫɹ ɤɨɧɫтɪɭɤтɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫтɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɩɚɪɚɥɟɥɶɧɨ-ɩɨɫɥɟɞɨɜɚтɟɥɶɧɚɹ ɤɨɥɥɟɤтɨɪɧɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ 

ɜɨɡɞɭɲɧɵɯ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɧɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ, ɢɦɟɸɳɢɟɫɹ 

ɫɭɳɟɫтɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ ɜ ɪɚɫɯɨɞɚɯ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɫɟɩɚɪɚтɨɪɚ 

ɭɫтɚɧɨɜɤɢ, ɚ тɚɤɠɟ — ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ, ɤɨтɨɪɵɣ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ 

ɤɨɦɩɪɢɦɢɪɭɟтɫɹ ɜ тɪёɯ ɫтɭɩɟɧɹɯ ɰɟɧтɪɨɛɟɠɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ. 

3. ɋɥɢɜ ɠɢɞɤɨɝɨ ɚɦɦɢɚɤɚ ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ ɪɟɫɢɜɟɪɵ D-4 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢтɶ ɜ ɤɨɧɰɟ ɤɨɧɞɟɧɫɚтɨɪɚ, ɚ ɧɟ ɜ ɟɝɨ ɧɚɱɚɥɟ. ɗтɨ ɩɨɡɜɨɥɢт, 

ɜɨ-ɩɟɪɜɵɯ, ɪɟɚɥɢɡɨɜɚтɶ ɩɪɹɦɨтɨɱɧɭɸ ɫɯɟɦɭ ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ ɜɦɟɫтɨ 

ɩɪɨтɢɜɨтɨɱɧɨɣ. ɉɪɢ ɩɟɪɟɯɨɞɟ ɤ тɚɤɨɣ ɤɨɧɫтɪɭɤɰɢɢ ɦɨɠɧɨ ɫɧɢɡɢтɶ ɚɦɩɥɢтɭɞɭ 
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тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜɫɥɟɞɫтɜɢɟ ɡɚɩɢɪɚɧɢɹ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɜ ɤɨɧɟɱɧɵɯ тɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɢ ɤɨɥɥɟɤтɨɪɚɯ ɤɨɧɞɟɧɫɚтɨɪɚ. ȼɨ-ɜтɨɪɵɯ, 

ɛɭɞɟт ɨɛɟɫɩɟɱɢɜɚтɶɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤтɨɪɟ ɠɢɞɤɨɝɨ 

ɚɦɦɢɚɤɚ ɨт ɛɨɥɶɲɟɝɨ ɤ ɦɟɧɶɲɟɦɭ ɟɝɨ ɡɧɚɱɟɧɢɸ. 

4. ɋɨɟɞɢɧɟɧɢɟ ɫɟɤɰɢɣ ɤɨɧɞɟɧɫɚтɨɪɚ ɜ Ⱥɏɍ ɞɨɥɠɧɨ ɛɵтɶ 

ɩɚɪɚɥɥɟɥɶɧɵɦ, ɚ ɧɟ ɩɨɫɥɟɞɨɜɚтɟɥɶɧɨ-ɩɚɪɚɥɥɟɥɶɧɵɦ, ɱтɨ ɩɪɢɜɨɞɢт ɤ 

ɫɤɚɱɤɨɨɛɪɚɡɧɵɦ ɩɨтɟɪɹɦ ɧɚɩɨɪɚ ɧɚ ɩɟɪɟɯɨɞɧɵɯ ɭɱɚɫтɤɚɯ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ 

ɤɨɧɞɟɧɫɚтɨɪɚ, ɧɚɩɪɢɦɟɪ, ɦɟɠɞɭ тɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ 5 ɢ 6 (ɪɢɫ. 2.10). 

5. Ɉɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɞɟɫтɚɛɢɥɢɡɚɰɢɸ ɯɚɪɚɤтɟɪɢɫтɢɤ Ⱥɏɍ ɢ ɟё 

ɜɨɡɞɭɲɧɨɝɨ ɤɨɧɞɟɧɫɚтɨɪɚ ɨɤɚɡɵɜɚɸт тɟɪɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɨɥɟɛɚтɟɥɶɧɵɟ 

ɩɪɨɰɟɫɫɵ ɜ ɫɢɫтɟɦɟ «ɤɨɧɞɟɧɫɚтɨɪ — ɪɟɫɢɜɟɪ». ɇɚɥɢɱɢɟ ɇɄȽ ɜ ɫɢɫтɟɦɟ тɚɤɠɟ 

ɭɯɭɞɲɚɟт ɯɚɪɚɤтɟɪɢɫтɢɤɢ ɭɫтɚɧɨɜɤɢ, ɧɨ ɜ ɦɟɧɶɲɟɣ ɫтɟɩɟɧɢ. ȼ ɫɜɹɡɢ ɫ ɷтɢɦ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫтɚɛɢɥɶɧɨɫтɢ ɪɚɛɨтɵ Ⱥɏɍ ɫɥɟɞɭɟт ɫɧɢɠɚтɶ ɚɦɩɥɢтɭɞɭ ɢ ɱɚɫтɨтɭ 

ɤɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɲɧɨɦ ɤɨɧɞɟɧɫɚтɨɪɟ. 

6. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɚɦɩɥɢтɭɞɵ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹтɶ ɧɨɜɵɣ ɛɨɥɟɟ ɷɤɨɧɨɦɧɵɣ ɚɥɝɨɪɢтɦ ɜɜɨɞɚ ɜ ɪɚɛɨтɭ 

ɜɟɧтɢɥɹтɨɪɨɜ ɨɛɞɭɜɚ тɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɮɨɪɦɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫтɶ 

ɤɨɧɞɟɧɫɚтɨɪɚ. Ⱥɥɝɨɪɢтɦ, ɧɚɡɵɜɚɟɦɵɣ ɱётɧɵɦ, ɯɚɪɚɤтɟɪɢɡɭɟтɫɹ ɜɤɥɸɱɟɧɢɟɦ ɜ 

ɪɚɛɨтɭ ɜɧɚɱɚɥɟ ɱётɧɵɯ ɜɟɧтɢɥɹтɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜтɨɪɵɦɢ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɚɦɦɢɚɤɚ, ɚ ɡɚтɟɦ — ɧɟɱётɧɵɯ. ȼɟɧтɢɥɹтɨɪɵ ɞɨɥɠɧɵ ɜɤɥɸɱɚтɶɫɹ ɜ 

ɪɚɛɨтɭ ɫɢɦɦɟтɪɢɱɧɨ ɨт ɰɟɧтɪɚ ɤɨɧɞɟɧɫɚтɨɪɚ. ɗтɨ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢтɶ ɤɨɥɟɛɚɧɢɹ 

ɞɚɜɥɟɧɢɣ ɤɨɧɞɟɧɫɚɰɢɢ ɧɚ 0,5 ɛɚɪ. 

7. ɋɧɢɠɟɧɢɹ ɱɚɫтɨтɵ ɤɨɥɟɛɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɞɟɧɫɚтɨɪɟ 

ɨɫɭɳɟɫтɜɥɟɧɨ ɜɧɟɞɪɟɧɢɟɦ ɧɨɜɨɝɨ ɚɥɝɨɪɢтɦɚ ɨтɤɪɵтɢɹ ɤɥɚɩɚɧɚ ɫɞɭɜɤɢ ɇɄȽ ɧɚ 

ɮɚɤɟɥ, ɱтɨ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢтɶ ɩɨтɟɪɢ ɚɦɦɢɚɤɚ ɜ 10 ɪɚɡ (ɧɚ 260 т/ɝɨɞ). 

8. Ⱦɥɹ ɩɨɥɧɨɝɨ ɢɫɤɥɸɱɟɧɢɹ ɩɨтɟɪɶ ɚɦɦɢɚɤɚ ɜ ɩɪɨɰɟɫɫɚɯ ɫɞɭɜɤɢ ɇɄȽ 

ɢɡ ɤɨɧɞɟɧɫɚтɨɪɚ ɢ ɟɝɨ ɪɟɫɢɜɟɪɨɜ ɪɚɡɪɚɛɨтɚɧɚ ɞɜɭɯɫтɭɩɟɧɱɚтɚɹ ɫɢɫтɟɦɚ ɢɯ 

ɭɞɚɥɟɧɢɹ, ɜ ɤɨтɨɪɨɣ ɤɨɧɟɱɧɵɦ ɷɥɟɦɟɧтɨɦ ɹɜɥɹɟтɫɹ ɨтɞɟɥɢтɟɥɶ ɇɄȽ 

ɚɛɫɨɪɛɰɢɨɧɧɨɝɨ тɢɩɚ. 
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