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ɉȿɊȿɅȱɄ ɍɆɈȼɇɂɏ ɋɄɈɊɈɑȿɇЬ 

x,  y – ɤɨɨɪɞɢɧɚɬɢ, ɳɨ ɧɚɩɪɚɜɥɟɧɿ ɜɡɞɨɜɠ ɩɨɜɟɪɯɧɿ ɜɧɢɡ ɩɨ ɬɟɱɿʀ ɿ ɩɨ 
ɧɨɪɦɚɥɿ ɞɨ ɧɟʀ; 

u, v – ɩɨɡɞɨɜɠɧɹ ɿ ɩɨɩɟɪɟɱɧɚ ɫɤɥɚɞɨɜɿ ɜɟɤɬɨɪɚ ɲɜɢɞɤɨɫɬɿ; 
į – ɬɨɜɳɢɧɚ ɩɪɢɫɬɿɧɧɨʀ ɨɛɥɚɫɬɿ ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 
įɌ – ɬɨɜɳɢɧɚ ɩɪɢɫɬɿɧɧɨʀ ɨɛɥɚɫɬɿ ɬɟɩɥɨɜɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 
b – ɬɨɜɳɢɧɚ ɫɬɪɭɦɟɧɟɜɨʀ ɨɛɥɚɫɬɿ ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 
bɌ – ɬɨɜɳɢɧɚ ɫɬɪɭɦɟɧɟɜɨʀ ɨɛɥɚɫɬɿ ɬɟɩɥɨɜɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 
į* - ɬɨɜɳɢɧɚ ɜɢɬɿɫɧɟɧɧɹ; 
į** - ɬɨɜɳɢɧɚ ɜɬɪɚɬɢ ɿɦɩɭɥɶɫɭ; 
Ȝ – ɤɨɟɮɿɰɿєɧɬ ɨɩɨɪɭ; 
P – ɬɢɫɤ; 
ρ – ɝɭɫɬɢɧɚ; 
Ȟ0 – ɤɿɧɟɦɚɬɢɱɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɜ’ɹɡɤɨɫɬɿ; 
ȝ – ɞɢɧɚɦɿɱɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɜ’ɹɡɤɨɫɬɿ; 
τ – ɞɨɬɢɱɧɚ ɧɚɩɪɭɝɚ ɬɟɪɬɹ; 

2

2

m

w

f
u

ɫ



  - ɦɿɫɰɟɜɢɣ ɤɨɟɮɿɰɿєɧɬ ɩɨɜɟɪɯɧɟɜɨɝɨ ɬɟɪɬɹ; 

0f
c - ɦɿɫɰɟɜɢɣ ɤɨɟɮɿɰɿєɧɬ ɩɨɜɟɪɯɧɟɜɨɝɨ ɬɟɪɬɹ ɧɚ ɧɟɩɪɨɧɢɤɧɿɣ ɩɨɜɟɪɯɧɿ; 




wv 
*

 - ɞɢɧɚɦɿɱɧɚ ɲɜɢɞɤɿɫɬɶ; 

0

2**




m
u

f


 , 

m

w

u


**

0
  - ɛɟɡɪɨɡɦɿɪɧɿ ɩɚɪɚɦɟɬɪɢ; 

a – ɲɜɢɞɤɿɫɬɶ ɡɜɭɤɭ; 


y

y  , 

Ɍ

y
y




1
 - ɛɟɡɪɨɡɦɿɪɧɿ ɜɿɞɞɚɥɿ ɜɿɞ ɫɬɿɧɤɢ ɭ ɩɪɢɫɬɿɧɧɿɣ 

ɨɛɥɚɫɬɿ ɞɢɧɚɦɿɱɧɨɝɨ ɿ ɬɟɩɥɨɜɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 

b

y
y




2
, 

Ɍ

Ɍ

b

y
y




3
 - ɛɟɡɪɨɡɦɿɪɧɿ ɤɨɨɪɞɢɧɚɬɢ ɭ ɫɬɪɭɦɟɧɟɜɢɯ 

ɨɛɥɚɫɬɹɯ ɞɢɧɚɦɿɱɧɨɝɨ ɿ ɬɟɩɥɨɜɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 
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xɧ, 
1ɧx  – ɞɨɜɠɢɧɢ ɩɨɱɚɬɤɨɜɢɯ ɞɿɥɹɧɨɤ ɞɢɧɚɦɿɱɧɨɝɨ ɿ ɬɟɩɥɨɜɨɝɨ 

ɩɪɢɦɟɠɨɜɢɯ ɲɚɪɿɜ; 
T – ɬɟɦɩɟɪɚɬɭɪɚ; 
Ȝ′ -  ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ; 
cɪ – ɩɢɬɨɦɚ ɬɟɩɥɨєɦɧɿɫɬɶ ɩɪɢ ɫɬɚɥɨɦɭ ɬɢɫɤɭ; 


 ɪc

Pr  - ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ; 

0

Re

ux

x
  - ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ; 

m
u

u
  - ɛɟɡɪɨɡɦɿɪɧɚ ɲɜɢɞɤɿɫɬɶ; 

Ma – ɱɢɫɥɨ Ɇɚɯɚ; 

0



w
v

t  , 

0

*

*




w
v

t  , 

0

**

**




w
v

t   - ɩɚɪɚɦɟɬɪɢ, ɳɨ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɜɿɞɫɦɨɤɬɭɜɚɧɧɹ (ɜɞɭɜɚɧɧɹ); 

 
wɌmp

w

TTuc

q
St





 - ɱɢɫɥɨ ɋɬɟɧɬɨɧɚ; 

qw – ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ ɜɿɞ ɝɚɡɭ ɞɨ ɫɬɿɧɤɢ; 
TɌ – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɥɿɧɿʀ ɪɨɡɩɨɞɿɥɭ ɩɪɢɫɬɿɧɧɨʀ ɿ ɫɬɪɭɦɟɧɟɜɨʀ ɨɛɥɚɫɬɟɣ 

ɬɟɩɥɨɜɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 

 
wp

Tc

u
Ek




1

2

0
 - ɱɢɫɥɨ ȿɤɤɟɪɬɚ; 

w

   - ɛɟɡɪɨɡɦɿɪɧɚ ɞɨɬɢɱɧɚ ɧɚɩɪɭɝɚ ɬɟɪɬɹ; 

mm

ɧɧ

uu

uu
B




  - ɩɚɪɚɦɟɬɪ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɫɢɥɚɦɢ 

ɬɢɫɤɭ ɿ ɟɧɟɪɝɿєɸ ɫɬɪɭɦɟɧɹ; 
l – ɞɨɜɠɢɧɚ ɲɥɹɯɭ ɩɟɪɟɦɿɲɭɜɚɧɧɹ; 
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**

*




H  - ɮɨɪɦɩɚɪɚɦɟɬɪ; 

Prt – ɬɭɪɛɭɥɟɧɬɧɟ ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ; 
q – ɩɨɬɿɤ ɬɟɩɥɚ; 
İ – ɤɿɧɟɦɚɬɢɱɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɬɭɪɛɭɥɟɧɬɧɨʀ “ɜ’ɹɡɤɨɫɬɿ”. 
ȱɧɞɟɤɫɢ: 
w – ɩɚɪɚɦɟɬɪɢ ɧɚ ɫɬɿɧɰɿ; 
ɥ – ɩɚɪɚɦɟɬɪɢ ɧɚ ɦɟɠɿ ɥɚɦɿɧɚɪɧɨɝɨ ɩɿɞɲɚɪɭ; 
m – ɩɚɪɚɦɟɬɪɢ ɧɚ ɥɿɧɿʀ ɪɨɡɩɨɞɿɥɭ ɩɪɢɫɬɿɧɧɨʀ ɿ ɫɬɪɭɦɟɧɟɜɨʀ ɨɛɥɚɫɬɟɣ 

ɞɢɧɚɦɿɱɧɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 
ɧ – ɩɚɪɚɦɟɬɪɢ ɧɚ ɦɟɠɿ ɧɟɡɛɭɪɟɧɨɝɨ ɩɨɬɨɤɭ ɿ ɫɬɪɭɦɟɧɟɜɨʀ ɨɛɥɚɫɬɿ; 
Ɍ – ɩɚɪɚɦɟɬɪɢ ɬɟɩɥɨɜɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ; 
ɨ – ɩɚɪɚɦɟɬɪɢ ɳɿɥɢɧɢ, ɱɟɪɟɡ ɹɤɭ ɜɢɬɿɤɚє ɫɬɪɭɦɿɧɶ; 
ɏɋɄ – ɯɿɦɿɱɧɟ ɫɩɨɠɢɜɚɧɧɹ ɤɢɫɧɸ; 
ȻɋɄ – ɛɿɨɯɿɦɿɱɧɟ ɫɩɨɠɢɜɚɧɧɹ ɤɢɫɧɸ: ȻɋɄ5 – ɜɩɪɨɞɨɜɠ 5 ɞɿɛ; ȻɋɄ20 – 

ɜɩɪɨɞɨɜɠ 20 ɞɿɛ; ȻɋɄɩɨɜɧ – ɩɨɜɧɟ; 
ɋɉȺɊ – ɫɢɧɬɟɬɢɱɧɿ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ; 
ɉȺɊ – ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ; 
ȺɆ – ɚɤɬɢɜɧɢɣ ɦɭɥ; 
ɇȺɆ – ɧɚɞɥɢɲɤɨɜɢɣ ɚɤɬɢɜɧɢɣ ɦɭɥ. 
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 ȼɋɌɍɉ  

ȼ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɚɝɚɥɶɧɚ ɧɟɫɬɚɱɚ, ɩɨɫɬɭɩɨɜɟ 
ɜɢɱɟɪɩɚɧɧɹ ɿ ɡɪɨɫɬɚɸɱɟ ɡɚɛɪɭɞɧɟɧɧɹ ɞɠɟɪɟɥ ɩɪɿɫɧɨʀ ɜɨɞɢ. Ɉɫɨɛɥɢɜɟ 
ɡɧɚɱɟɧɧɹ ɰɟ ɩɢɬɚɧɧɹ ɦɚє ɞɥɹ ɍɤɪɚʀɧɢ, ɹɤɚ ɡɚ ɪɿɜɧɟɦ ɜɨɞɨɡɚɛɟɡɩɟɱɟɧɧɹ 
ɩɨɫɿɞɚє ɨɞɧɟ ɡ ɨɫɬɚɧɧɿɯ ɦɿɫɰɶ ɫɟɪɟɞ ɤɪɚʀɧ Єɜɪɨɩɢ. Ɉɫɧɨɜɧɨɸ ɩɪɢɱɢɧɨɸ 
ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɟɪɯɧɟɜɢɯ ɜɨɞ є ɫɤɢɞɚɧɧɹ ɧɟɨɱɢɳɟɧɢɯ ɬɚ ɧɟɞɨɫɬɚɬɧɶɨ 
ɨɱɢɳɟɧɢɯ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɨɛɭɬɨɜɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɧɢɤɧɟɧɧɹ ɚɧɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɿɜ, ɝɧɢɬɬɹ ɨɪɝɚɧɿɱɧɢɯ 
ɡɚɛɪɭɞɧɟɧɶ ɿ, ɜɪɟɲɬɿ-ɪɟɲɬ, ɞɨ ɧɟɩɪɢɞɚɬɧɨɫɬɿ ɜɨɞɨɣɦ-ɩɪɢɣɦɚɱɿɜ ɫɬɿɱɧɢɯ 
ɜɨɞ ɞɥɹ ɩɨɬɪɟɛ ɜɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, ɡɚɦɨɪɭ ɪɢɛɢ, ɰɜɿɬɿɧɧɹ ɿ ɡɚɪɨɫɬɚɧɧɹ, 
ɭɬɪɭɞɧɟɧɧɹ ɪɟɤɪɟɚɰɿɣɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɞɧɢɯ ɨɛ’єɤɬɿɜ. Ɉɫɨɛɥɢɜɨ 
ɧɟɛɟɡɩɟɱɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɪɹɞɭ ɝɚɥɭɡɟɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ (ɥɟɝɤɨʀ, ɯɚɪɱɨɜɨʀ ɬɚ 
ɿɧɲɢɯ), ɹɤɿ ɦɿɫɬɹɬɶ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ, ɚ ɬɚɤɨɠ ɠɢɪɿɜ, ɋɉȺɊ, ɣɨɧɿɜ 
ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɬɚ ɿɧɲɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ.  

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɤɨɦɭɧɚɥɶɧɢɯ ɿ ɛɚɝɚɬɶɨɯ ɬɢɩɿɜ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɡɞɟɛɿɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɪɚɞɢɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜ ɚɟɪɨɬɟɧɤɚɯ ɜ ɩɪɨɰɟɫɿ ɚɟɪɨɛɧɨɝɨ ɨɤɢɫɧɟɧɧɹ ɡɚ ɭɱɚɫɬɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɦɚє ɧɢɡɤɭ ɧɟɞɨɥɿɤɿɜ: ɜɩɥɢɜ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ 
ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɜɢɬɪɚɬɚɦɢ ɿ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ 
ɡɚɛɪɭɞɧɟɧɶ, ɡɚɥɟɠɧɿɫɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ (ɧɢɡɶɤɚ ɿ ɲɜɢɞɤɚ ɡɦɿɧɚ 
ɬɟɦɩɟɪɚɬɭɪɢ ɭɩɨɜɿɥɶɧɸɸɬɶ ɩɪɨɰɟɫ), ɪɇ, ɬɨɤɫɢɱɧɢɯ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
ɪɟɱɨɜɢɧ (ɋɉȺɊ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɛɚɪɜɧɢɤɿɜ ɬɨɳɨ), ɧɟɜɿɞɩɨɜɿɞɧɿɫɬɶ 
ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɜɫɬɚɧɨɜɥɟɧɢɦ ɧɨɪɦɚɦ (ɨɫɨɛɥɢɜɨ ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ, 
ɮɨɫɮɨɪɭ), ɫɩɭɯɚɧɧɹ ɦɭɥɭ ɜɧɚɫɥɿɞɨɤ ɪɨɡɜɢɬɤɭ ɧɢɬɱɚɫɬɢɯ ɛɚɤɬɟɪɿɣ ɿ, ɹɤ 
ɪɟɡɭɥɶɬɚɬ, ɩɨɝɚɧɟ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɣɨɝɨ ɜɿɞ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ 
ɧɚɞɥɢɲɤɨɜɨɝɨ ɦɭɥɭ, ɹɤɢɣ ɩɨɬɪɟɛɭє ɡɧɚɱɧɢɯ ɜɢɬɪɚɬ ɧɚ ɨɛɪɨɛɤɭ ɬɚ 
ɭɬɢɥɿɡɚɰɿɸ. 

ȼɪɚɯɨɜɭɸɱɢ ɜɚɠɥɢɜɿɫɬɶ ɩɪɨɛɥɟɦɢ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɜ ɰɿɣ ɝɚɥɭɡɿ ɡɚɣɦɚɥɢɫɶ ɬɚɤɿ ɜɱɟɧɿ:                     
ɇ.Ⱥ. Ʉɥɢɦɟɧɤɨ, ɉ.ȱ. Ƚɜɨɡɞɹɤ, ɋ.ȼ. əɤɨɜɥєɜ, ȼ.Ɇ. ɒɜɟɰɨɜ, ɘ.Ɇ. Ʌɚɫɤɨɜ,    
Ⱥ.ȱ. Ɇɚɰɧєɜ, G. LОЭЭТЧРК, Ɇ. HОЧгО ɬɚ ɿɧ. 

Ɂɚ ɨɫɬɚɧɧɿ 20 ɪɨɤɿɜ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿʀ (ɡɨɤɪɟɦɚ ɡɚ ɭɱɚɫɬɿ 
ɚɜɬɨɪɚ) ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ 
ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɠɢɪɿɜ, ɋɉȺɊ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɛɚɪɜɧɢɤɿɜ ɬɨɳɨ ɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ, ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ. Ⱥɥɟ ɦɟɠɿ ɟɮɟɤɬɢɜɧɨɝɨ ɿ ɪɚɰɿɨɧɚɥɶɧɨɝɨ 
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ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɢɯ ɦɟɬɨɞɿɜ ɜ ɩɨєɞɧɚɧɧɿ ɡ ɧɚɫɬɭɩɧɢɦ ɛɿɨɥɨɝɿɱɧɢɦ 
ɨɱɢɳɟɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ 
ɦɚɸɬɶ ɫɬɚɛɿɥɿɡɭɸɱɢɣ ɟɮɟɤɬ ɧɚ ɤɨɥɨʀɞɧɨ-ɯɿɦɿɱɧɢɣ ɫɬɚɧ ɫɤɥɚɞɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ ɥɟɝɤɨʀ, ɯɚɪɱɨɜɨʀ ɬɚ ɿɧɲɢɯ ɝɚɥɭɡɟɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɧɟ ɛɭɥɢ  ɞɨɫɥɿɞɠɟɧɿ.  

Ɍɨɦɭ ɧɚɭɤɨɜɟ ɨɛґɪɭɧɬɭɜɚɧɧɹ, ɞɨɫɥɿɞɠɟɧɧɹ ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɚɤɨɝɨ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɪɿɲɟɧɧɹ, ɹɤɟ ɩɟɪɟɞɛɚɱɚє ɩɨɩɟɪɟɞɧɸ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɭ ɨɛɪɨɛɤɭ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɦɟɬɨɸ ɜɢɞɚɥɟɧɧɹ 
ɬɨɤɫɢɱɧɢɯ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɿ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɤɨɥɨʀɞɧɨ-ɪɨɡɱɢɧɧɢɯ ɞɨɦɿɲɨɤ 
ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ  ɩɨɞɚɥɶɲɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɫɭɱɚɫɧɢɯ ɪɿɲɟɧɶ: ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɿɜ, ɧɿɬɪɢ-ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ, 
ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɭ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɛɿɨɤɨɧɜɟєɪɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ, є ɚɤɬɭɚɥɶɧɢɦ, ɫɜɨєɱɚɫɧɢɦ, ɟɤɨɥɨɝɿɱɧɨ ɞɨɰɿɥɶɧɢɦ ɿ ɟɤɨɧɨɦɿɱɧɨ 
ɜɢɝɿɞɧɢɦ.  

ɍ ɧɚɭɤɨɜɿɣ ɥɿɬɟɪɚɬɭɪɿ ɧɟ ɛɭɥɨ ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɨ ɜɩɥɢɜ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ 
ɿ ɤɿɥɶɤɨɫɬɿ  ɡɚɛɪɭɞɧɟɧɶ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɭ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞɚɯ, ɧɚ ɩɪɨɰɟɫ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɧɟ ɞɨɫɥɿɞɠɟɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɩɪɢ ɨɱɢɳɟɧɧɿ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɫɩɨɥɭɤ ɚɡɨɬɭ ɩɪɢ ʀɯ 
ɡɧɚɱɧɨɦɭ ɜɦɿɫɬɿ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ.  

ɇɚɭɤɨɜɨɦɭ ɨɛґɪɭɧɬɭɜɚɧɧɸ ɞɨɰɿɥɶɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɿɜ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɨɪɝɚɧɿɱɧɢɯ 
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɞɨɫɥɿɞɠɟɧɧɸ ɤɿɧɟɬɢɤɢ ɨɤɢɫɧɟɧɧɹ, ɟɮɟɤɬɢɜɧɨɦɭ 
ɜɢɤɨɪɢɫɬɚɧɧɸ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɬɚ ʀɯ ɿɞɟɧɬɢɮɿɤɚɰɿʀ, 
ɞɨɫɥɿɞɠɟɧɧɸ ɩɪɨɰɟɫɿɜ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɫɩɨɥɭɤ ɚɡɨɬɭ 
ɩɪɢ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɿ 
ɩɪɢɫɜɹɱɟɧɚ ɰɹ ɦɨɧɨɝɪɚɮɿɹ. 

ɋɶɨɝɨɞɧɿ ɨɞɧɿєɸ ɡ ɩɪɢɱɢɧ ɧɟɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɡɞɿɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɡɚɫɬɚɪɿɥɢɯ ɬɟɯɧɨɥɨɝɿɣ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɬɚ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ є ɜɿɞɫɭɬɧɿɫɬɶ ɧɚɭɤɨɜɨɝɨ ɩɿɞґɪɭɧɬɹ ɿɡ 
ɡɚɥɭɱɟɧɧɹɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ, ɬɟɨɪɿʀ ɮɿɥɶɬɪɭɜɚɧɧɹ ɿ ɝɿɞɪɨɞɢɧɚɦɿɤɢ 
ɩɪɨɰɟɫɿɜ ɜ ɪɟɚɤɬɨɪɚɯ. Ɋɟɚɥɿɡɚɰɿɹ ɬɚɤɢɯ ɦɨɞɟɥɶɧɢɯ ɫɢɫɬɟɦ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɟɬɨɞɿɜ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɞɨɡɜɨɥɢɬɶ ɫɬɜɨɪɢɬɢ 
ɧɚɞɿɣɧɭ ɪɨɡɪɚɯɭɧɤɨɜɭ ɛɚɡɭ ɞɥɹ ʀɯ ɩɨɞɚɥɶɲɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɩɪɨɟɤɬɧɨ-

ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɿɣ ɩɪɚɤɬɢɰɿ. 
ɍ ɦɨɧɨɝɪɚɮɿʀ ɩɪɟɞɫɬɚɜɥɟɧɨ ɬɟɯɧɨɥɨɝɿʀ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɧɟ ɥɢɲɟ 

ɟɮɟɤɬɢɜɧɨ ɬɚ ɹɤɿɫɧɨ ɨɱɢɳɚɬɢ ɫɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɚ ɣ ɡɚɛɟɡɩɟɱɢɬɢ ɡɦɟɧɲɟɧɧɹ ɨɛ’єɦɿɜ ɬɚ ɭɬɢɥɿɡɚɰɿɸ ɜɿɞɯɨɞɿɜ, 
ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɝɿɞɪɨɛɿɨɧɬɚɦɢ ɿ ɪɨɡɜɢɬɤɭ ɜ ɧɢɯ ɛɿɨɰɟɧɨɡɿɜ 
ɨɪɝɚɧɿɡɦɿɜ ɪɿɡɧɢɯ ɬɪɨɮɿɱɧɢɯ ɪɿɜɧɿɜ. 
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 Ʉɧɢɝɚ ɛɭɞɟ ɤɨɪɢɫɧɨɸ ɮɚɯɿɜɰɹɦ, ɧɚɭɤɨɜɢɦ ɩɪɚɰɿɜɧɢɤɚɦ, ɜɢɤɥɚɞɚɱɚɦ, 
ɚɫɩɿɪɚɧɬɚɦ ɿ ɫɬɭɞɟɧɬɚɦ. 

Ⱥɜɬɨɪ ɜɢɫɥɨɜɥɸє ɳɢɪɭ ɜɞɹɱɧɿɫɬɶ ɩɪɨɮɟɫɨɪɭ Ƚɜɨɡɞɹɤɭ ɉ.ȱ. (ȱɧɫɬɢɬɭɬ 

ɤɨɥɨʀɞɧɨʀ ɯɿɦɿʀ ɬɚ ɯɿɦɿʀ ɜɨɞɢ ɿɦ. Ⱥ. ȼ. Ⱦɭɦɚɧɫɶɤɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ), 

ɩɪɨɮɟɫɨɪɭ Ʉɭɡɶɦɿɧɫɶɤɨɦɭ Є.ȼ. (ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
ɍɤɪɚʀɧɢ «Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ»), ɩɪɨɮɟɫɨɪɭ Ƚɿɪɨɥɸ Ɇ.Ɇ. 
(ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨ-

ɤɨɪɢɫɬɭɜɚɧɧɹ), ɹɤɿ ɩɨɝɨɞɢɥɢɫɶ ɛɭɬɢ ɪɟɰɟɧɡɟɧɬɚɦɢ ɰɿєʀ ɤɧɢɝɢ.  
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ɊɈɁȾȱɅ 1. ȺɇȺɅȱɁ ȼɉɅɂȼɍ ɁȺȻɊɍȾɇɘɘɑɂɏ ɊȿɑɈȼɂɇ 
ȼɂɋɈɄɈɄɈɇɐȿɇɌɊɈȼȺɇɂɏ ɋɌȱɑɇɂɏ ȼɈȾ ɇȺ ȼɂȻȱɊ ɆȿɌɈȾȱȼ 

ȱ ɌȿɏɇɈɅɈȽȱɃ ɉɈɉȿɊȿȾɇЬɈȽɈ ɎȱɁɂɄɈ-ɏȱɆȱɑɇɈȽɈ ɌȺ 
ɇȺɋɌɍɉɇɈȽɈ ȻȱɈɅɈȽȱɑɇɈȽɈ Ɉɑɂɓȿɇɇə 

1.1. ȼɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɹɤ ɫɤɥɚɞɧɚ ɩɨɥɿɞɢɫɩɟɪɫɧɚ 
ɫɢɫɬɟɦɚ ɬɚ ɦɟɬɨɞɢ ʀɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɩɟɪɟɞ ɛɿɨɥɨɝɿɱɧɢɦ 

ɨɱɢɳɟɧɧɹɦ  

 

ɇɚ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɱɢɫɬɭ ɜɨɞɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɚ 
ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɬɪɟɛɢ: ɩɪɨɦɢɜɧɿ ɩɪɨɰɟɫɢ (ɩɪɨɦɢɜɤɚ ɫɢɪɨɜɢɧɢ, 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɩɿɫɥɹɨɩɟɪɚɰɿɣɧɿ ɩɪɨɦɢɜɤɢ ɩɪɨɞɭɤɬɭ), ɦɨɤɪɿ 
ɩɪɨɰɟɫɢ, ɩɪɢɝɨɬɭɜɚɧɧɹ ɪɨɡɱɢɧɿɜ ɯɿɦɿɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ; ɜ ɫɢɫɬɟɦɿ ɨɛɨɪɨɬɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ; ɧɚ ɩɨɛɭɬɨɜɿ ɩɨɬɪɟɛɢ; ɩɪɢɛɢɪɚɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɿ 
ɞɨɩɨɦɿɠɧɢɯ ɩɪɢɦɿɳɟɧɶ ɬɚ ɿɧɲɟ. 

ɉɿɞɩɪɢєɦɫɬɜɚ ɥɟɝɤɨʀ (ɜɨɜɧɹɧɿ, ɬɪɢɤɨɬɚɠɧɿ, ɯɭɬɪɹɧɿ ɮɚɛɪɢɤɢ, ɲɤɿɪɹɧɿ 
ɡɚɜɨɞɢ ɬɚ ɿɧ.) ɿ ɯɚɪɱɨɜɨʀ (ɦɨɥɨɤɨɡɚɜɨɞɢ, ɫɢɪɡɚɜɨɞɢ, ɦɚɫɥɨɡɚɜɨɞɢ, ɫɨɥɨɞɨɜɿ 
ɡɚɜɨɞɢ, ɦ’ɹɫɨɤɨɦɛɿɧɚɬɢ ɬɚ ɿɧ.) ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ: 

 ɜɨɞɨɦɿɫɬɤɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ (ɧɚ ɯɚɪɱɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɤɿɥɶɤɿɫɬɶ 
ɜɨɞɢ ɡ ɜɢɪɨɛɧɢɱɢɯ ɰɟɯɿɜ ɞɨɫɹɝɚє 95% ɭ ɜɢɝɥɹɞɿ ɫɢɥɶɧɨɡɚɛɪɭɞɧɟɧɢɯ 
ɫɬɨɤɿɜ); 

 ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɸ ɧɚɞɯɨɞɠɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɨɱɢɫɧɿ 
ɫɩɨɪɭɞɢ ɡɚ ɜɢɬɪɚɬɨɸ, ɩɨɤɚɡɧɢɤɨɦ ɪɇ, ɬɟɦɩɟɪɚɬɭɪɨɸ ɿ 
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ; 

 ɜɢɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɪɨɡɱɢɧɟɧɢɯ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɫɩɟɰɢɮɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɧɚɩɪɢɤɥɚɞ, ɠɢɪɿɜ 
(ɦɨɥɨɤɨ-ɩɟɪɟɪɨɛɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ), ɋɉȺɊ (ɧɚ ɜɫɿɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ), 
ɛɚɪɜɧɢɤɿɜ (ɫɭɤɨɧɧɿ, ɬɪɢɤɨɬɚɠɧɿ ɿ ɯɭɬɪɹɧɿ ɮɚɛɪɢɤɢ, ɲɤɿɪɹɧɿ ɡɚɜɨɞɢ), 
ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ (ɩɿɞɩɪɢєɦɫɬɜɚ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ), ɫɩɨɥɭɤ 
ɚɡɨɬɭ, ɮɨɫɮɨɪɭ (ɫɨɥɨɞɨɜɿ ɡɚɜɨɞɢ) ɬɚ ɿɧɲɢɯ.  

Ɂɚ ɮɚɡɨɜɨ-ɞɢɫɩɟɪɫɧɢɦ ɫɬɚɧɨɦ ɡɚɛɪɭɞɧɟɧɶ ɧɚ ɩɿɞɫɬɚɜɿ ɤɥɚɫɢɮɿɤɚɰɿʀ 
Ʉɭɥɶɫɶɤɨɝɨ Ʌ.Ⱥ. Д1Ж ɜɢɪɨɛɧɢɱɿ ɫɬɿɱɧɿ ɜɨɞɢ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ є 
ɫɤɥɚɞɧɨɸ ɝɟɬɟɪɨɝɟɧɧɨɸ ɫɢɫɬɟɦɨɸ, ɤɨɠɧɚ ɮɚɡɚ ɹɤɨʀ є 
ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɨɸ. Ɍɜɟɪɞɚ ɮɚɡɚ ɦɨɠɟ ɩɟɪɟɛɭɜɚɬɢ ɜ ɩɨɥɿɞɢɫɩɟɪɫɧɨɦɭ 
ɫɬɚɧɿ ɭ ɜɢɝɥɹɞɿ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɪɟɱɨɜɢɧ (ɲɟɪɫɬɶ, ɜɨɥɨɤɧɨ, ɱɚɫɬɢɧɤɢ 
ɩɪɨɞɭɤɰɿʀ ɿ ɬ. ɿɧ.), ɬɨɧɤɨʀ ɫɭɫɩɟɧɡɿʀ (ɞɢɫɩɟɪɫɧɿ ɛɚɪɜɧɢɤɢ), ɫɬɿɣɤɨʀ ɟɦɭɥɶɫɿʀ 
(ɠɢɪ, ɦɚɫɥɨ), ɤɨɥɨʀɞɿɜ (ɛɿɥɤɢ, ɪɨɫɥɢɧɧɿ ɞɭɛɢɬɟɥɿ ɡɚ ɧɢɡɶɤɢɯ ɪɇ). 

Ⱥɝɪɟɝɚɬɢɜɧɢɣ ɫɬɚɧ ɞɨɦɿɲɨɤ, ɹɤɿ ɧɚɞɯɨɞɹɬɶ ɭ ɫɬɿɱɧɿ ɜɨɞɢ, ɦɨɠɟ 
ɡɦɿɧɸɜɚɬɢɫɶ ɡɚɥɟɠɧɨ ɜɿɞ ɫɤɥɚɞɭ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɩɪɢɫɭɬɧɿɯ ɡɚɛɪɭɞɧɟɧɶ, 
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ɪɇ ɿ ɫɬɭɩɟɧɹ ɪɨɡɛɚɜɥɟɧɧɹ. ȼ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɨɠɭɬɶ ɜɿɞɛɭɜɚɬɢɫɶ ɩɪɨɰɟɫɢ 
ɫɚɦɨɤɨɚɝɭɥɹɰɿʀ, ɝɟɬɟɪɨɤɨɚɝɭɥɹɰɿʀ, ɱɚɫɬɤɨɜɨɝɨ ɜɢɩɚɞɟɧɧɹ ɞɟɹɤɢɯ ɪɟɱɨɜɢɧ ɭ 
ɨɫɚɞ ɿ, ɧɚɜɩɚɤɢ, ɪɨɡɱɢɧɟɧɧɹ ɪɟɱɨɜɢɧ, ɳɨ ɪɚɧɿɲɟ ɩɟɪɟɛɭɜɚɥɢ ɭ ɡɚɜɢɫɥɨɦɭ 
ɫɬɚɧɿ [2]. ɇɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɿɜ ɜɩɥɢɜɚɸɬɶ ɤɿɥɶɤɿɫɬɶ ɬɚ ɫɤɥɚɞ 
ɪɨɡɱɢɧɟɧɢɯ ɭ ɜɨɞɿ ɞɨɦɿɲɨɤ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɤɨɥɨʀɞɧɢɯ ɿ ɦɿɤɪɨɝɟɬɟɪɨɝɟɧɧɢɯ 
ɞɨɦɿɲɨɤ, ɬɟɦɩɟɪɚɬɭɪɚ, ɩɟɪɟɦɿɲɭɜɚɧɧɹ, ɟɥɟɤɬɪɢɱɧɟ ɩɨɥɟ ɿ ɬ. ɩ. Д3-6]. 

ȼɦɿɫɬ ɭ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ 
ɪɿɡɧɨʀ ɞɢɫɩɟɪɫɧɨɫɬɿ, ɚɝɪɟɝɚɬɢɜɧɨɝɨ ɫɬɚɧɭ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ ɩɪɢɪɨɞɢ 
ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ʀɯ ɝɥɢɛɨɤɨɝɨ ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɚɤɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɿ ɩɪɨɰɟɫɿɜ: ɦɟɯɚɧɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ; ɭɫɟɪɟɞɧɟɧɧɹ ɡɚ ɜɢɬɪɚɬɨɸ ɬɚ 
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɟɧɶ; ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ; 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɨɤɪɟɦɨ ɱɢ ɫɭɦɿɫɧɨ ɡɿ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɦɿɫɬɚ ɞɥɹ 
ɞɨɜɟɞɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɡɚɛɪɭɞɧɟɧɶ ɞɨ ɜɢɦɨɝ ɫɤɢɞɭ ɭ ɩɪɢɪɨɞɧɭ ɜɨɞɨɣɦɭ.  

ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ, ɥɟɝɤɨʀ ɬɚ ɿɧɲɢɯ ɝɚɥɭɡɟɣ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ 
(ɠɢɪɢ, ɡɟɦɥɹ, ɩɿɫɨɤ, ɱɚɫɬɢɧɤɢ ɫɢɪɨɜɢɧɢ: ɜɨɥɨɤɧɚ, ɲɟɪɫɬɶ, ɜɨɪɫɢɧɤɢ, 
ɲɤɚɪɚɥɭɩɚ, ɡɟɪɧɨ ɬɚ ɿɧ., ɱɚɫɬɢɧɤɢ ɩɪɨɞɭɤɰɿʀ: ɫɢɪɭ, ɦɚɫɥɚ ɬɚ ɿɧ.), ɹɤɿ 
ɭɫɤɥɚɞɧɸɸɬɶ ɪɨɛɨɬɭ ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɦɟɪɟɠ, ɧɚɫɨɫɧɢɯ ɫɬɚɧɰɿɣ ɿ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞ ɱɟɪɟɡ ɜɿɞɤɥɚɞɟɧɧɹ ɧɚ ɩɨɜɟɪɯɧɹɯ ɬɪɭɛ ɿ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɡɚɛɢɜɚɧɧɹ 
ɩɪɨɪɿɡɟɣ ɪɟɲɿɬɨɤ, ɧɚɥɢɩɚɧɧɹ ɧɚ ɥɨɩɚɫɬɹɯ ɧɚɫɨɫɿɜ, ɡɚɝɧɢɜɚɧɧɹ, ɹɤɟ 
ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɭɬɜɨɪɟɧɧɹɦ ɝɚɡɿɜ, ɤɨɪɨɡɿɣɧɢɦɢ ɹɜɢɳɚɦɢ ɬɚ ɿɧ.; 
ɧɟɪɿɜɧɨɦɿɪɧɢɦ ɪɟɠɢɦɨɦ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ, ɜ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɪɿɡɤɨɸ 
ɡɦɿɧɨɸ ɪɇ, ɬɟɦɩɟɪɚɬɭɪɢ, ɤɨɧɰɟɧɬɪɚɰɿɣ ɬɨɤɫɢɱɧɢɯ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɬɚ 
ɝɿɞɪɨɛɿɨɧɬɿɜ ɜɨɞɨɣɦɢ ɡɚɛɪɭɞɧɟɧɶ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɿɡ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɪɨɰɟɫɨɦ 
ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɦɨɠɥɢɜɢɦɢ ɚɜɚɪɿɣɧɢɦɢ ɫɤɢɞɚɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɨɡɱɢɧɿɜ.  

ɉɪɢɫɭɬɧɿɫɬɶ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɬɟɤɫɬɢɥɶɧɢɯ, ɲɤɿɪɹɧɢɯ, ɯɭɬɪɹɧɢɯ ɬɚ ɿɧɲɢɯ 
ɜɢɪɨɛɧɢɰɬɜ ɭ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɟɦɭɥɶɝɨɜɚɧɢɯ ɱɚɫɬɢɧɨɤ ɠɢɪɭ, 
ɫɨɥɸɛɿɥɿɡɨɜɚɧɢɯ ɋɉȺɊ, ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɤɨɥɨʀɞɧɨ-ɪɨɡɱɢɧɟɧɢɯ 
ɨɪɝɚɧɿɱɧɢɯ (ɛɿɥɤɿɜ, ɩɨɥɿɫɚɯɚɪɢɞɿɜ, ɛɚɪɜɧɢɤɿɜ, ɞɭɛɢɥɶɧɢɯ ɪɟɱɨɜɢɧ) ɬɚ 
ɧɟɨɪɝɚɧɿɱɧɢɯ (ɩɨɥɿɮɨɫɮɚɬɿɜ) ɪɟɱɨɜɢɧ ɨɛɭɦɨɜɥɸє ɭɬɜɨɪɟɧɧɹ ɫɬɿɣɤɢɯ 
ɤɨɥɨʀɞɧɢɯ ɫɢɫɬɟɦ. ȼɢɥɭɱɟɧɧɹ ɞɢɫɩɟɪɝɨɜɚɧɢɯ, ɤɨɥɨʀɞɧɢɯ ɿ ɪɨɡɱɢɧɟɧɢɯ 
ɞɨɦɿɲɨɤ ɩɪɢ ɩɨɩɟɪɟɞɧɶɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɧɚ ɡɞɿɣɫɧɢɬɢ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ʀɯ ɩɪɢɥɢɩɚɧɧɹ ɞɨ ɛɭɥɶɛɚɲɨɤ ɝɚɡɭ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɜ ɪɿɞɢɧɿ ɚɛɨ 
ɜɜɨɞɢɬɶɫɹ ɜ ɧɟʀ, ɩɪɢ ɡɚɫɬɨɫɨɜɭɜɚɧɧɿ ɮɥɨɬɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ Д2Ж: ɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ ɡ ɩɨɩɟɪɟɞɧɿɦ ɤɨɚɝɭɥɸɜɚɧɧɹɦ ɱɢ ɛɟɡ, ɿɡ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ; 
ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ; ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɤɨɚɝɭɥɹɧɬɿɜ 
ɟɮɟɤɬɢɜɧɟ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɩɨɜɟɪɯɧɟɜɨ-

ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ ɪɿɡɧɢɯ ɤɥɚɫɿɜ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɛɚɪɜɧɢɤɿɜ Д3Ж, ɞɭɛɢɥɶɧɢɯ 
ɪɟɱɨɜɢɧ, ɩɪɨɬɟ ɫɭɬɬєɜɢɦ ɧɟɞɨɥɿɤɨɦ є ɭɬɜɨɪɟɧɧɹ ɜɟɥɢɤɢɯ ɨɛ’єɦɿɜ ɨɫɚɞɿɜ.  

ȼɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɟɬɨɞɭ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɤɨɥɨʀɞɧɨ-ɪɨɡɱɢɧɟɧɢɯ 
ɪɟɱɨɜɢɧ ɿɡ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɬɪɟɛɭє ɜɟɥɢɤɨʀ ɬɪɢɜɚɥɨɫɬɿ 
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ɩɪɨɰɟɫɭ, ɚɞɠɟ ɰɿ ɪɟɱɨɜɢɧɢ ɜɚɠɤɨ ɪɨɡɤɥɚɞɚɸɬɶɫɹ ɛɿɨɥɨɝɿɱɧɨ (ɩɪɨ ɰɟ 
ɫɜɿɞɱɢɬɶ ɜ 3,6 ɪɚɡɢ ɜɢɳɢɣ ɩɨɤɚɡɧɢɤ ɏɋɄ, ɩɨɪɿɜɧɹɧɨ ɡ ȻɋɄ, ɧɚ ɩɪɢɤɥɚɞɿ 
ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ).  

ȼɩɟɪɲɟ ɜ 1991 ɪɨɰɿ ɇ.Ⱥ. Ʉɥɢɦɟɧɤɨ Д5Ж ɛɭɥɨ ɨɛɝɪɭɧɬɨɜɚɧɨ ɿ ɪɨɡɜɢɧɭɬɨ ɜ 
ɧɚɫɬɭɩɧɢɯ ɧɚɭɤɨɜɢɯ ɩɪɚɰɹɯ Д7-18Ж ɬɟɨɪɟɬɢɱɧɟ ɩɨɥɨɠɟɧɧɹ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɩɨɩɟɪɟɞɧɶɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɫɩɨɥɭɤ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɭ 
ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɜ ɛɿɨɥɨɝɿɱɧɨ ɞɨɫɬɭɩɧɿ ɮɨɪɦɢ ɲɥɹɯɨɦ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɩɟɪɟɞɧɶɨʀ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ ɨɛɪɨɛɤɢ (ɧɚɩɪɢɤɥɚɞ, ɚɟɪɭɜɚɧɧɹ 
Д10, 14Ж, ɨɤɢɫɧɟɧɧɹ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɧɸ Д10, 11Ж,  ɨɡɨɧɭɜɚɧɧɹ Д7, 12, 15, 18Ж, 
ɝɿɞɪɨɥɿɬɢɱɧɢɣ ɪɨɡɩɚɞ ɩɨɥɿɫɚɯɚɪɢɞɿɜ ɿɡ ɭɬɜɨɪɟɧɧɹɦ ɜɨɞɨɪɨɡɱɢɧɧɢɯ 
ɩɪɨɞɭɤɬɿɜ: ɦɚɥɶɬɨɡɢ ɿ ɝɥɸɤɨɡɢ Д5Ж), ɩɿɫɥɹ ɹɤɨʀ ɡɛɿɥɶɲɭєɬɶɫɹ ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ 
ɡɦɟɧɲɭєɬɶɫɹ ɬɪɢɜɚɥɿɫɬɶ ɧɚɫɬɭɩɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɤɢɫɧɟɧɧɹ ɭɬɜɨɪɟɧɢɯ 
ɧɢɡɶɤɨ-ɦɨɥɟɤɭɥɹɪɧɢɯ ɝɿɞɪɨɮɿɥɶɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɥɟɝɤɨ 
ɩɿɞɞɚɸɬɶɫɹ ɛɿɨɥɨɝɿɱɧɿɣ ɞɟɫɬɪɭɤɰɿʀ. 

ȼɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɡɭɦɨɜɥɸɸɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɜɿɞɧɨɜɥɟɧɧɹ ɿ ɧɨɜɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɡ ɚɧɚɟɪɨɛɧɢɦ ɩɪɨɰɟɫɨɦ ɨɱɢɳɟɧɧɹ ɧɚ 
ɩɟɪɲɿɣ ɫɬɚɞɿʀ, ɹɤɿ ɡɚɛɟɡɩɟɱɚɬɶ ɹɤɿɫɧɟ ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɤɥɚɞɧɢɯ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɡɚ ɞɨɩɨɦɨɝɨɸ ɝɿɞɪɨɛɿɨɧɬɿɜ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɧɚ ɩɪɨɫɬɿ ɧɟɨɪɝɚɧɿɱɧɿ 
ɫɩɨɥɭɤɢ [19]. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɩɨɜɢɧɧɨ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ 
ɬɨɤɫɢɱɧɢɯ ɞɥɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɪɟɱɨɜɢɧ, 
ɧɚɩɪɢɤɥɚɞ, ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ 
(ɣɨɧɢ ɦɿɞɿ ɩɪɢ ɧɚɤɨɩɢɱɟɧɧɿ ɜ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ ɫɩɪɢɱɢɧɸɸɬɶ ɦɚɫɨɜɢɣ 
ɪɨɡɜɢɬɨɤ ɧɢɬɱɚɫɬɢɯ ɛɚɤɬɟɪɿɣ – ɫɩɭɯɚɧɧɹ ɦɭɥɭ), ɛɚɪɜɧɢɤɿɜ, ɞɭɛɢɥɶɧɢɯ 
ɪɟɱɨɜɢɧ [19].   

Ɉɬɠɟ, ɟɮɟɤɬɢɜɧɟ ɬɚ ɟɤɨɧɨɦɿɱɧɟ ɤɨɦɩɥɟɤɫɧɟ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨ-

ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɩɨɩɟɪɟɞɧɶɨɸ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɸ ɨɛɪɨɛɤɨɸ ɿ 
ɧɚɫɬɭɩɧɢɦ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ ɡ ɧɚɣɦɟɧɲɢɦɢ ɜɿɞɯɨɞɚɦɢ ɡɚɥɢɲɚєɬɶɫɹ 
ɧɢɧɿ ɝɨɫɬɪɨɸ ɩɪɨɛɥɟɦɨɸ, ɹɤɚ ɩɨɬɪɟɛɭє ɪɟɬɟɥɶɧɨɝɨ ɜɢɜɱɟɧɧɹ ɿ ɜɢɪɿɲɟɧɧɹ. 

 

1.1.1. Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɡɚɛɪɭɞɧɟɧь ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 

 

1.1.1.1. ɋɬɿɱɧɿ ɜɨɞɢ ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɬɚ ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ 

 

ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɜ ɍɤɪɚʀɧɿ ɪɿɡɤɨ ɡɪɨɫɥɨ ɜɢɪɨɛɧɢɰɬɜɨ ɦɨɥɨɱɧɢɯ ɬɚ 
ɤɢɫɥɨɦɨɥɨɱɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɡɛɿɥɶɲɢɥɚɫɶ ɤɿɥɶɤɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜ, ɪɨɡɲɢɪɢɜɫɹ 
ɚɫɨɪɬɢɦɟɧɬ ɩɪɨɞɭɤɰɿʀ. 
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ɉɿɞɩɪɢєɦɫɬɜɚ ɦɨɥɨɱɧɨʀ ɝɚɥɭɡɿ (ɦɨɥɨɤɨɡɚɜɨɞɢ, ɫɢɪɡɚɜɨɞɢ, ɦɚɫɥɨɡɚɜɨɞɢ 
ɬɨɳɨ) ɫɩɨɠɢɜɚɸɬɶ ɱɢɫɬɭ ɜɨɞɭ, ɹɤɚ ɭ ɩɪɨɰɟɫɿ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚ 
ɬɟɯɧɨɥɨɝɿɱɧɿ ɬɚ ɿɧɲɿ ɩɨɬɪɟɛɢ ɡɚɛɪɭɞɧɸєɬɶɫɹ ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ ɞɨɦɿɲɤɚɦɢ, 
ɩɟɪɟɜɚɠɧɨ ɨɪɝɚɧɿɱɧɢɦɢ.  

ɇɚɣɛɿɥɶɲ ɡɚɛɪɭɞɧɟɧɢɦɢ є ɜɢɪɨɛɧɢɱɿ ɫɬɿɱɧɿ ɜɨɞɢ, ɤɿɥɶɤɿɫɬɶ ɹɤɢɯ 
ɫɬɚɧɨɜɢɬɶ 85-90% ɡɚɝɚɥɶɧɨʀ ɜɢɬɪɚɬɢ ɿ ɹɤɿ ɦɿɫɬɹɬɶ 90-97% ɡɚɛɪɭɞɧɟɧɶ. ɍ 
ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɬɪɚɩɥɹɸɬɶ ɦɨɥɨɤɨ ɬɚ ɦɨɥɨɱɧɿ ɩɪɨɞɭɤɬɢ (ɱɚɫɬɢɧɤɢ ɫɢɪɭ, 
ɦɚɫɥɚ, ɤɢɫɥɨɦɨɥɨɱɧɢɯ ɩɪɨɞɭɤɬɿɜ, ɧɚɩɨɜɧɸɜɚɱɿɜ ɣɨɝɭɪɬɿɜ, ɦɨɪɨɡɢɜɚ, ɫɭɯɨɝɨ 
ɦɨɥɨɤɚ), ɪɨɡɱɢɧɟɧɿ ɨɪɝɚɧɿɱɧɿ (ɦɨɥɨɱɧɿ ɠɢɪɢ, ɛɿɥɤɢ, ɰɭɤɨɪ, ɫɢɧɬɟɬɢɱɧɿ 
ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ) ɬɚ ɧɟɨɪɝɚɧɿɱɧɿ (ɫɨɞɚ, ɫɿɥɶ ɯɚɪɱɨɜɚ, ɫɨɥɹɧɚ ɿ 
ɫɿɪɱɚɧɚ ɤɢɫɥɨɬɢ) ɪɟɱɨɜɢɧɢ ɬɚ ɫɬɨɪɨɧɧɿ ɩɪɟɞɦɟɬɢ (ɫɤɥɨ, ɮɨɥɶɝɚ, ɩɿɫɨɤ ɿ ɬ. 
ɩ.), ɤɪɿɦ ɬɨɝɨ, ɫɩɨɥɭɤɢ ɚɡɨɬɭ, ɮɨɫɮɨɪɭ, ɫɨɥɿ ɤɚɥɿɸ, ɦɚɪɝɚɧɰɸ, ɜɿɬɚɦɿɧɢ Ⱥ, 
ɋ, Ⱦ, ȼ, ȼ2 ɬɚ ɮɟɪɦɟɧɬɢ. 

Ⱥɤɬɢɜɧɚ ɪɟɚɤɰɿɹ ɫɜɿɠɨʀ ɫɬɿɱɧɨʀ ɜɨɞɢ ɦɨɥɨɤɨɡɚɜɨɞɭ ɧɚɣɱɚɫɬɿɲɟ 
ɧɟɣɬɪɚɥɶɧɚ ɚɛɨ ɫɥɚɛɨɥɭɠɧɚ, ɚɥɟ ɥɟɝɤɨ ɩɟɪɟɯɨɞɢɬɶ ɭ ɤɢɫɥɭ ɜɧɚɫɥɿɞɨɤ 
ɡɛɪɨɞɠɭɜɚɧɧɹ ɦɨɥɨɱɧɨɝɨ ɰɭɤɪɭ. ɋɬɿɱɧɿ ɜɨɞɢ ɦɭɬɧɨ-ɛɿɥɨɝɨ ɚɛɨ ɠɨɜɬɭɜɚɬɨɝɨ 
ɤɨɥɶɨɪɭ. 

ɋɤɢɞɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɦɨɥɨɱɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɭ ɜɨɞɨɣɦɢ 
ɛɟɡ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɡɭɦɨɜɥɸє ɲɤɿɞɥɢɜɢɣ ɜɩɥɢɜ ɬɚ ɡɦɿɳɟɧɧɹ 
ɛɿɨɥɨɝɿɱɧɨʀ ɪɿɜɧɨɜɚɝɢ ɜɨɞɨɣɦ. ȼɧɚɫɥɿɞɨɤ ɛɿɨɯɿɦɿɱɧɨɝɨ ɨɤɢɫɧɟɧɧɹ ɭ ɜɨɞɨɣɦɿ 
ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ, ɳɨ ɩɨɬɪɚɩɥɹɸɬɶ ɿɡ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ, ɡ ɜɨɞɢ 
ɩɨɝɥɢɧɚєɬɶɫɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ 
ɦɨɠɭɬɶ ɜɢɧɢɤɧɭɬɢ ɚɧɚɟɪɨɛɧɿ ɩɪɨɰɟɫɢ, ɳɨ ɩɪɢɡɜɟɞɟ ɞɨ ɦɚɫɨɜɨʀ ɡɚɝɢɛɟɥɿ 
ɪɢɛɢ. 

ɍɦɨɜɧɨ ɱɢɫɬɿ ɜɨɞɢ ɦɨɥɨɱɧɢɯ ɜɢɪɨɛɧɢɰɬɜ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɨɯɨɥɨɞɠɭɜɚɥɶɧɨ-ɩɚɫɬɟɪɢɡɚɰɿɣɧɢɯ ɭɫɬɚɧɨɜɨɤ, ɚɦɿɚɱɧɢɯ ɬɚ 
ɩɨɜɿɬɪɹɧɢɯ ɤɨɦɩɪɟɫɨɪɿɜ, ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɿɫɥɹ ɜɿɞɩɨɜɿɞɧɨʀ ɨɛɪɨɛɤɢ 
(ɨɯɨɥɨɞɠɟɧɧɹ, ɦɟɯɚɧɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɿ ɬ.ɩ.) ɧɚɩɪɚɜɥɹɬɢ ɜ ɫɢɫɬɟɦɢ 
ɨɛɨɪɨɬɧɨɝɨ ɱɢ ɩɨɜɬɨɪɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ. 

Ⱦɥɹ ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɬɚ ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɚɤɬɟɪɧɚ 
ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɜɿɞɜɟɞɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. Ɍɚɤ, ɤɨɟɮɿɰɿєɧɬ ɝɨɞɢɧɧɨʀ 
ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɞɥɹ ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɫɬɚɧɨɜɢɬɶ 1,7-1,9, ɞɥɹ ɦɚɫɥɨɡɚɜɨɞɿɜ - 

1,9-2,0, ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɡɟʀɧɭ - 2,1. 

ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɦɨɥɨɱɧɨʀ ɝɚɥɭɡɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɪɿɡɤɢɦɢ 
ɤɨɥɢɜɚɧɧɹɦɢ ɩɨɤɚɡɧɢɤɚ ɪɇ ɩɪɨɬɹɝɨɦ ɞɨɛɢ, ɳɨ ɩɨɹɫɧɸєɬɶɫɹ ɩɨɱɟɪɝɨɜɢɦ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɥɹ ɦɢɬɬɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɤɢɫɥɢɯ ɬɚ ɥɭɠɧɢɯ 
ɦɢɸɱɢɯ ɪɨɡɱɢɧɿɜ. ȼ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɪɇ ɡɧɢɠɭєɬɶɫɹ ɞɨ 2-3, ɳɨ ɜɢɤɥɢɤɚє 
ɲɜɢɞɤɢɣ ɝɿɞɪɨɥɿɡ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɩɪɨɞɭɤɬɿɜ ɦɨɥɨɤɨɩɟɪɟɪɨɛɤɢ ɡ 
ɭɬɜɨɪɟɧɧɹɦ ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ (ɜ ɨɫɧɨɜɧɨɦɭ ɦɨɥɨɱɧɨʀ), ɚ ɜ ɞɪɭɝɨɦɭ 
ɞɨɫɹɝɚє 9-11. Ʉɪɿɦ ɬɨɝɨ, ɨɪɝɚɧɿɱɧɿ ɤɢɫɥɨɬɢ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɩɪɨɰɟɫɿ 
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ɫɤɢɫɚɧɧɹ ɦɨɥɨɤɚ ɩɪɢ ɨɞɟɪɠɚɧɧɿ ɫɢɪɭ, ɤɟɮɿɪɭ ɬɚ ɿɧɲɢɯ ɤɢɫɥɨɦɨɥɨɱɧɢɯ 
ɩɪɨɞɭɤɬɿɜ, ɩɿɞɤɢɫɥɸɸɬɶ ɫɬɿɱɧɿ ɜɨɞɢ ɞɨ ɪɇ, ɪɿɜɧɨɝɨ 3-4. 

ɋɬɿɱɧɿ ɜɨɞɢ ɤɚɡɟʀɧɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɦɚɸɬɶ ɧɢɡɶɤɿ ɪɇ - 4,7-4,95. ɉɪɢ 
ɧɚɞɯɨɞɠɟɧɧɿ ɬɚɤɢɯ ɫɬɨɤɿɜ ɧɚ ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɚɝɢɛɟɥɶ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɚɟɪɨɬɟɧɤɚɯ, ɩɨɪɭɲɟɧɧɹ ɪɟɠɢɦɭ 
ɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ, ɹɤɢɣ ɩɨɬɪɿɛɧɨ ɜɿɞɧɨɜɥɸɜɚɬɢ ɡ ɧɨɜɢɦ ɦɭɥɨɦ. 

Ɉɫɤɿɥɶɤɢ ɞɥɹ ɦɢɬɬɹ ɨɛɥɚɞɧɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɚɝɪɿɬɿ ɦɢɸɱɿ ɪɨɡɱɢɧɢ 
ɬɚ ɜɨɞɭ, ɫɬɿɱɧɿ ɜɨɞɢ ɦɚɸɬɶ ɞɨɫɢɬɶ ɜɢɫɨɤɭ ɬɟɦɩɟɪɚɬɭɪɭ (ɞɨ 32ºɋ). 

ɍ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɢɯ ɡɚɜɨɞɿɜ ɦɿɫɬɢɬɶɫɹ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ 
ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ. ɉɟɪɟɜɚɠɧɭ ɱɚɫɬɢɧɭ ɡɚɜɢɫɟɣ (ɞɨ 90%) ɫɤɥɚɞɚɸɬɶ 
ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ ɛɿɥɤɨɜɨɝɨ ɩɨɯɨɞɠɟɧɧɹ - ɱɚɫɬɢɧɤɢ ɤɢɫɥɨɦɨɥɨɱɧɨʀ 
ɩɪɨɞɭɤɰɿʀ: ɤɟɮɿɪɭ, ɪɹɠɚɧɤɢ, ɫɦɟɬɚɧɢ, ɣɨɝɭɪɬɿɜ, ɫɢɪɿɜ (ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ 
ɦɨɪɨɡɢɜɚ – ɫɭɯɨɝɨ ɦɨɥɨɤɚ), ɳɨ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɫɬɿɱɧɿ ɜɨɞɢ ɪɚɡɨɦ ɿɡ 
ɦɢɸɱɢɦɢ ɪɨɡɱɢɧɚɦɢ. Ʉɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɤɨɥɢɜɚɸɬɶɫɹ ɜ 
ɲɢɪɨɤɢɯ ɦɟɠɚɯ – ɜɿɞ 120 ɞɨ 1100 ɦɝ/ɞɦ3, ɚ ɞɥɹ ɤɚɡɟʀɧɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ – 

ɞɨ 2900 ɦɝ/ɞɦ3
 (ɬɚɛɥ. 1.1).  

ɇɚɹɜɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɯɥɨɪɢɞɿɜ, ɫɭɥɶɮɚɬɿɜ, ɫɩɨɥɭɤ ɚɡɨɬɭ ɬɚ 
ɮɨɫɮɨɪɭ ɩɨɹɫɧɸєɬɶɫɹ ɞɨɫɢɬɶ ɜɟɥɢɤɢɦ ɜɦɿɫɬɨɦ ʀɯ ɭ ɦɨɥɨɰɿ, ɦɨɥɨɱɧɢɯ 
ɩɪɨɞɭɤɬɚɯ, ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭ ɩɪɨɦɢɜɧɢɯ ɩɪɨɰɟɫɚɯ ɫɢɧɬɟɬɢɱɧɢɯ ɦɢɸɱɢɯ 
ɡɚɫɨɛɿɜ (ɮɨɫɮɚɬɢ, ɯɥɨɪɢɞɢ). Ɍɚɤɨɠ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɢɯ 
ɡɚɜɨɞɿɜ ɡɚɜɠɞɢ ɦɿɫɬɹɬɶɫɹ ɬɚɤɿ ɫɤɥɚɞɨɜɿ ɦɨɥɨɤɚ, ɹɤ ɨɪɝɚɧɿɱɧɿ ɤɢɫɥɨɬɢ, 
ɜɿɬɚɦɿɧɢ ɬɚ ɮɟɪɦɟɧɬɢ. 

ɍ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɩɿɞɩɪɢєɦɫɬɜɨ ɜɢɝɨɬɨɜɥɹє ɜ ɨɫɧɨɜɧɨɦɭ ɦɨɪɨɡɢɜɨ, ɭ 
ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɨɠɟ ɦɿɫɬɢɬɢɫɶ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɜɭɝɥɟɜɨɞɿɜ (ɫɨɥɨɞɤɢɯ 
ɧɚɩɨɜɧɸɜɚɱɿɜ ɬɚ ɝɥɚɡɭɪɿ), ɹɤɿ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɫɬɿɱɧɿ ɜɨɞɢ ɡ ɦɢɸɱɢɦɢ 
ɪɨɡɱɢɧɚɦɢ. 

əɤ ɜɢɞɧɨ ɡ ɬɚɛɥ. 1.1, ɫɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɦɨɥɨɱɧɨʀ ɝɚɥɭɡɿ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ ɏɋɄ ɿ ȻɋɄ (ɧɚɣɛɿɥɶɲɿ – ɞɥɹ ɤɚɡɟʀɧɨɜɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ, ɫɢɪɨɪɨɛɧɢɯ ɡɚɜɨɞɿɜ ɬɚ ɦɚɫɥɨɡɚɜɨɞɿɜ) ɱɟɪɟɡ ɩɪɢɫɭɬɧɿɫɬɶ ɜ ɧɢɯ 
ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɦɨɥɨɱɧɢɯ ɛɿɥɤɿɜ, ɰɭɤɪɿɜ ɬɚ ɠɢɪɿɜ.  

Ɍɚɤ, ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ ɞɨɫɹɝɚɸɬɶ, ɦɝ/ɞɦ3: ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɏɋɄ – 3500 (ɞɥɹ ɤɚɡɟʀɧɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ – 62000), ȻɋɄ5 – 3200 (ɞɥɹ 
ɤɚɡɟʀɧɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ – 26400), ɦɨɥɨɱɧɢɯ ɠɢɪɿɜ – ɞɨ 100 (ɧɚ ɰɟɯɨɜɢɯ 
ɜɢɩɭɫɤɚɯ – 200-600), ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ – ɞɨ 50, ɮɨɫɮɚɬɿɜ – ɞɨ 72. 

ɇɚɞɯɨɞɠɟɧɧɹ ɡɚɛɪɭɞɧɟɧɶ ɭ ɫɬɿɱɧɿ ɜɨɞɢ ɩɪɨɬɹɝɨɦ ɞɨɛɢ ɧɨɫɢɬɶ 
ɧɟɪɿɜɧɨɦɿɪɧɢɣ ɯɚɪɚɤɬɟɪ. Ɍɚɤ, ɜ ɩɪɨɰɟɫɿ ɩɪɨɦɢɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ ɡɪɨɫɬɚɸɬɶ ɜ 2,5-4 ɪɚɡɢ ɩɨɪɿɜɧɹɧɨ ɡ ʀɯ 
ɫɟɪɟɞɧɶɨɞɨɛɨɜɢɦɢ ɜɟɥɢɱɢɧɚɦɢ.  
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Ɍɚɛɥɢɰɹ 1.1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ [19] 

ɉɨɤɚɡɧɢɤ 

ȼɨɥɨɞɢ-

ɦɢɪɟɰь-

ɤɢɣ 
ɦɨɥɨɤɨ-

ɡɚɜɨɞ 

(2010 ɪ.) 

ɀɢɬɨ-

ɦɢɪɫь-

ɤɢɣ 
ɦɚɫɥɨ-

ɡɚɜɨɞ 

(2003 ɪ.) 

Ɋɚɞɢɜɢ-

ɥɿɜɫьɤɢɣ 
ɦɨɥɨɤɨ-

ɡɚɜɨɞ 

(2004 ɪ.) 

«Ȼɿɦɨɥ», ɦ. Ȼɟɪɟɡɧɟ 

(2009 ɪ.) 
ɋɢɪ-

ɡɚɜɨɞ  ɦɨɥɨɱ-

ɧɢɣ 
ɰɟɯ 

ɤɚɡɟʀ-
ɧɨɜɢɣ 

ɰɟɯ 

Ɂɚɜɢɫɥɿ 
ɪɟɱɨɜɢɧɢ, 
ɦɝ/ɞɦ3

 

190 290-1100 400-1100 120-270 420-2900 600 

ɋɭɯɢɣ 
ɡɚɥɢɲɨɤ, 
ɦɝ/ɞɦ3

 

- 400-2700 1200-5000 
870-

1360 

6430-

51200 
3000 

ɏɋɄ, ɦɝ/ɞɦ3
 - 800-2200 850-2400 

2500-

3500 

10000-

62000 
3000 

ȻɋɄɩɨɜɧ, ɦɝ/ɞɦ3
 - 525-1125 580-1150 - - 2400 

ȻɋɄ5, ɦɝ/ɞɦ3
 3200 320-620 425-825 

1430-

2490 

4970-

26400 
- 

Ⱥɡɨɬ 
ɡɚɝɚɥьɧɢɣ, 
ɦɝ/ɞɦ3

 

 

- 

 

- 

 

- 

 

- 

 

- 

 

90 

Ⱥɡɨɬ 
ɚɦɨɧɿɣɧɢɣ, 
ɦɝ/ɞɦ3

 

13,7 
 

- 
15-50 9,37 

 

- 

 

- 

ɇɿɬɪɢɬɢ, 
ɦɝ/ɞɦ3

 
- - - 0,13 - - 

ɇɿɬɪɚɬɢ, 
ɦɝ/ɞɦ3

 
- - - 0,48 - - 

Ɏɨɫɮɚɬɢ, 
ɦɝ/ɞɦ3

 
- - - 31-72 - 16 

ɏɥɨɪɢɞɢ, 
ɦɝ/ɞɦ3

 
320 - - 63,8 - 200 

ɋɭɥьɮɚɬɢ, 
ɦɝ/ɞɦ3

 
65,4 - - 29,2 - - 

ɀɢɪɢ, ɦɝ/ɞɦ3
 60 - - ɞɨ 100 - ɞɨ 100 

ɋɉȺɊ, ɦɝ/ɞɦ3
 0,09 - - - - - 

ɪɇ - 6,5-11,8 5,1-8,4 5,3-5,9 4,7-4,95 - 

ȼɢɬɪɚɬɚ 
ɫɬɿɱɧɢɯ ɜɨɞ, 
ɦ3/ɞɨɛɭ 

100 500 80-150 350 
275-

780 

ȼɿɞɧɨɲɟɧɧɹ 
ɏɋɄ/ȻɋɄɩɨɜɧ 

- 1,5-2 1,5-2,1 1,7-1,4 2-2,3 1,3 
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ɇɚɞɯɨɞɠɟɧɧɹ ɫɢɪɨɜɚɬɤɢ ɜ ɫɬɿɱɧɿ ɜɨɞɢ ɡ ɤɚɡɟʀɧɨɜɨɝɨ ɰɟɯɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɪɨɫɬɚɧɧɹ ɏɋɄ ɞɨ ɜɟɥɢɱɢɧ ɩɨɧɚɞ 60000 ɦɝ/ɞɦ3

 (ɧɚ ɦɨɥɨɤɨɡɚɜɨɞɿ ɜ               
ɦ. Ȼɟɪɟɡɧɨ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥ. ɡɚɮɿɤɫɨɜɚɧɨ ɡɪɨɫɬɚɧɧɹ ɏɋɄ ɞɨ 180000 ɦɝ/ɞɦ3

). 

Ɉɪɝɚɧɿɱɧɢɣ ɚɡɨɬ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɿɫɬɢɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɚɦɿɧɨɝɪɭɩ ɛɿɥɤɿɜ. 
Ⱥɦɨɧɿɣɧɢɣ ɚɡɨɬ ɩɨɬɪɚɩɥɹє ɡ ɤɨɦɩɪɟɫɨɪɧɢɯ ɰɟɯɿɜ, ɧɿɬɪɚɬɢ – ɩɪɢ 
ɩɪɨɦɢɜɚɧɧɿ єɦɧɨɫɬɟɣ ɚɡɨɬɧɨɸ ɤɢɫɥɨɬɨɸ. ɋɬɿɱɧɿ ɜɨɞɢ ɡɚɡɜɢɱɚɣ ɦɿɫɬɹɬɶ 3,4-

3,8% ɚɡɨɬɭ ɜɿɞ ɜɟɥɢɱɢɧɢ ɏɋɄ.  
ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ 

ɦɟɬɨɞɿɜ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ: ɪɟɚɝɟɧɬɧɨʀ ɮɥɨɬɚɰɿʀ, 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, ɞɨɡɜɨɥɹє ɟɮɟɤɬɢɜɧɨ ɜɢɞɚɥɹɬɢ ɡɿ ɫɬɿɱɧɢɯ ɜɨɞ 
ɬɨɧɤɨɞɢɫɩɟɪɫɧɿ ɡɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, ɟɦɭɥɶɝɨɜɚɧɿ ɠɢɪɢ, ɤɨɥɨʀɞɧɿ ɱɚɫɬɢɧɤɢ ɡɚ 
ɫɩɪɢɹɧɧɹ ɩɪɢɫɭɬɧɿɯ ɭ ɜɨɞɿ ɫɢɧɬɟɬɢɱɧɢɯ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, 
ɩɪɨɬɟ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɭɬɜɨɪɟɧɧɹɦ ɡɧɚɱɧɢɯ ɨɛ’єɦɿɜ ɨɫɚɞɿɜ, ɳɨ ɦɿɫɬɹɬɶ 
ɥɟɝɤɨɨɤɢɫɧɸɜɚɧɭ ɨɪɝɚɧɿɤɭ ɡɿ ɫɩɨɥɭɤɚɦɢ ɦɟɬɚɥɭ (ɤɨɚɝɭɥɹɧɬɭ), ɹɤɿ 
ɧɟɨɛɯɿɞɧɨ ɡɧɟɲɤɨɞɠɭɜɚɬɢ ɬɚ ɭɬɢɥɿɡɨɜɭɜɚɬɢ, ɚ ɭ ɜɢɩɚɞɤɭ ʀɯ ɡɚɯɨɪɨɧɟɧɧɹ 
ɫɩɪɢɱɢɧɸє ɡɚɛɪɭɞɧɟɧɧɹ ɞɨɜɤɿɥɥɹ (ɝɪɭɧɬɨɜɢɯ ɜɨɞ, ɩɨɜɿɬɪɹ ɬɨɳɨ). 

Ɉɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɯ ɩɪɨɛɥɟɦ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ 
ɦɨɥɨɤɨɡɚɜɨɞɿɜ є ɧɚɹɜɧɿɫɬɶ ɜ ɧɢɯ ɠɢɪɿɜ. ɀɢɪɢ ɡɞɿɣɫɧɸɸɬɶ ɧɟɝɚɬɢɜɧɢɣ 
ɜɩɥɢɜ ɧɚ ɫɢɫɬɟɦɭ ɤɚɧɚɥɿɡɚɰɿʀ, ɬɚɤ ɹɤ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ ɜɨɧɢ 
ɜɿɞɤɥɚɞɚɸɬɶɫɹ ɧɚ ɫɬɿɧɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɿ ɤɨɥɟɤɬɨɪɿɜ, ɡɧɢɠɭɸɱɢ ʀɯ 
ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ ɿ ɩɪɢɫɤɨɪɸɸɱɢ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɛɟɬɨɧɭ. ɇɚɹɜɧɿɫɬɶ 
ɠɢɪɿɜ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɪɭɲɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɨɫɤɿɥɶɤɢ 
ɩɪɢ ɪɨɡɤɥɚɞɚɧɧɿ ɠɢɪɿɜ ɭɬɜɨɪɸɸɬɶɫɹ ɠɢɪɧɿ ɤɢɫɥɨɬɢ ɿ ɡɦɿɧɸєɬɶɫɹ ɪɟɚɤɰɿɹ 
ɫɟɪɟɞɨɜɢɳɚ ɞɨ ɪɇ 4,5-5. ȼ ɪɟɡɭɥɶɬɚɬɿ ɜ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ ɪɨɡɜɢɜɚɸɬɶɫɹ 
ɩɟɪɟɜɚɠɧɨ ɧɢɬɱɚɫɬɿ ɮɨɪɦɢ ɛɚɤɬɟɪɿɣ, ɡɧɚɱɧɨ ɡɛɿɥɶɲɭєɬɶɫɹ ɦɭɥɨɜɢɣ ɿɧɞɟɤɫ ɿ 
ɩɨɫɢɥɸєɬɶɫɹ ɜɢɧɨɫ ɦɭɥɭ ɡ ɜɿɞɫɬɿɣɧɢɤɿɜ. 

Ɉɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɠɢɪɿɜ ɧɚ ɞɟɹɤɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ 
(Ɋɚɞɢɜɢɥɿɜɫɶɤɢɣ ɦɨɥɨɤɨɡɚɜɨɞ) ɡɞɿɣɫɧɸɸɬɶ ɧɚ ɜɢɩɭɫɤɚɯ ɿɡ ɰɟɯɿɜ 
ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɫɨɤɨɠɢɪɧɨʀ ɩɪɨɞɭɤɰɿʀ (ɦɚɫɥɚ, ɫɦɟɬɚɧɢ, ɫɢɪɿɜ) ɡ ɜɦɿɫɬɨɦ 
ɠɢɪɿɜ ɩɨɧɚɞ 100 ɦɝ/ɞɦ3

 ɭ ɠɢɪɨɜɥɨɜɥɸɜɚɱɚɯ ɝɪɚɜɿɬɚɰɿɣɧɨɝɨ ɬɢɩɭ. ɉɪɨɬɟ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɜ ɬɚɤɢɯ ɫɩɨɪɭɞɚɯ ɧɟɜɟɥɢɤɚ: ɞɨ 45% ɠɢɪɭ, ɳɨ 
ɫɩɥɢɜɚє, ɿ ɛɥɢɡɶɤɨ 20%, ɳɨ ɨɫɿɞɚє Д20].  

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɠɢɪɭ ɦɟɬɨɞɭ ɮɥɨɬɚɰɿʀ ɦɨɠɧɚ ɞɨɫɹɝɬɢ 
90% ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɠɢɪɨɜɢɯ ɱɚɫɬɢɧɨɤ Д21Ж. Ɂɚɬɪɢɦɚɧɢɣ ɠɢɪ 
ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥɹ ɜɿɞɝɨɞɿɜɥɿ ɯɭɞɨɛɢ ɧɚ ɮɟɪɦɚɯ ɚɛɨ ɭ ɩɪɢɜɚɬɧɢɯ 
ɝɨɫɩɨɞɚɪɫɬɜɚɯ.  

Ⱥɧɚɥɿɡ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɡɚɛɪɭɞɧɟɧɶ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ 
ɩɨɤɚɡɭє, ɳɨ ɜɟɥɢɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ 
ɪɿɡɧɨɦɭ ɞɢɫɩɟɪɫɧɨɦɭ ɫɬɚɧɿ, ɦɚɥɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɏɋɄ ɿ ȻɋɄ, ɚ ɨɬɠɟ 
ɥɟɝɤɚ ɛɿɨɯɿɦɿɱɧɚ ɨɤɢɫɧɸɜɚɧɿɫɬɶ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɡɭɦɨɜɥɸɸɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɿɨɰɟɧɨɡɿɜ ɦɿɤɪɨ-
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ɨɪɝɚɧɿɡɦɿɜ ɜ ɪɿɡɧɢɯ ɤɢɫɧɟɜɢɯ ɭɦɨɜɚɯ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɹɤ ɨɤɪɟɦɨ ɞɥɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜɚ, ɬɚɤ ɿ ɩɪɢ ɫɭɦɿɫɧɨɦɭ ɨɱɢɳɟɧɧɿ ɡɿ ɫɬɿɱɧɢɦɢ 
ɜɨɞɚɦɢ ɦɿɫɬɚ.  

 

1.1.1.2. ɋɬɿɱɧɿ ɜɨɞɢ ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ 

 

ɋɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ, ɧɚɫɚɦɩɟɪɟɞ, ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɞɭ 
ɫɢɪɨɜɢɧɢ (ɡɟɪɧɨ ɹɱɦɟɧɸ), ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɫɨɥɨɞɭ, ɿ 
ɩɪɢɣɧɹɬɨʀ ɬɟɯɧɨɥɨɝɿʀ. 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɫɨɥɨɞɭ ɜɤɥɸɱɚє ɨɱɢɫɬɤɭ ɡɟɪɟɧ 
ɹɱɦɟɧɸ ɜɿɞ ɞɨɦɿɲɨɤ, ɫɨɪɬɭɜɚɧɧɹ, ɩɪɨɦɢɜɤɭ, ɡɚɦɨɱɭɜɚɧɧɹ ɬɚ 
ɩɪɨɪɨɳɭɜɚɧɧɹ. ɍɬɜɨɪɟɧɢɣ «ɡɟɥɟɧɢɣ» ɫɨɥɨɞ ɩɨɞɚɸɬɶ ɧɚ ɫɭɲɤɭ, ɩɨɬɿɦ ɧɚ 
ɪɨɫɬɤɨɜɿɞɛɢɜɧɿ ɦɚɲɢɧɢ. Ɉɱɢɳɟɧɢɣ ɫɨɥɨɞ ɫɩɪɹɦɨɜɭɸɬɶ ɜ ɫɢɥɨɫɧɿ 
ɜɿɞɞɿɥɟɧɧɹ ɧɚ ɡɛɟɪɿɝɚɧɧɹ ɿ ɪɟɚɥɿɡɚɰɿɸ. 

Ɉɫɧɨɜɧɿ ɡɚɛɪɭɞɧɟɧɧɹ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ, 
ɨɛɭɦɨɜɥɸɸɬɶɫɹ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ ɹɱɦɟɧɸ, ɹɤɢɣ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɨɪɬɭ, 
ɪɚɣɨɧɭ ɜɢɪɨɳɭɜɚɧɧɹ, ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɿ ґɪɭɧɬɨɜɢɯ ɭɦɨɜ, ɦɚɫɨɜɨɝɨ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɨɤɪɟɦɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɡɟɪɧɚ.  

ȼɢɛɿɪ ɦɟɬɨɞɿɜ ɿ ɬɟɯɧɨɥɨɝɿɣ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ – 

ɫɤɥɚɞɧɟ ɡɚɜɞɚɧɧɹ, ɧɚɫɚɦɩɟɪɟɞ ɬɨɦɭ, ɳɨ ɜɦɿɫɬ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, 
ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɝɟɪɛɿɰɢɞɿɜ, ɩɟɫɬɢɰɢɞɿɜ ɬɚ ɮɭɧɝɿɰɢɞɿɜ, ɹɤɿ 
ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɿ ɹɱɦɟɧɸ, ɩɨɜɫɹɤɱɚɫ ɡɦɿɧɸєɬɶɫɹ ɜ 
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɨɪɬɭ ɹɱɦɟɧɸ, ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ, ɚɝɪɨɬɟɯɧɿɤɢ ɬɨɳɨ. 

ɇɚ 80-88% ɹɱɦɿɧɶ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ, ɿ 12-20% ɭ ɧɶɨɦɭ 
ɦɿɫɬɢɬɶɫɹ ɜɨɞɢ. ɋɭɯɚ ɪɟɱɨɜɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɪɝɚɧɿɱɧɢɦɢ ɿ ɧɟɨɪɝɚɧɿɱɧɢɦɢ 
ɪɟɱɨɜɢɧɚɦɢ. Ɉɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ – ɰɟ ɜ ɨɫɧɨɜɧɨɦɭ ɜɭɝɥɟɜɨɞɢ ɬɚ ɛɿɥɤɢ, ɚ 
ɬɚɤɨɠ ɠɢɪɢ, ɩɨɥɿɮɟɧɨɥɢ, ɨɪɝɚɧɿɱɧɿ ɤɢɫɥɨɬɢ, ɜɿɬɚɦɿɧɢ ɬɨɳɨ. ɇɟɨɪɝɚɧɿɱɧɿ 
ɪɟɱɨɜɢɧɢ – ɰɟ ɫɩɨɥɭɤɢ ɮɨɫɮɨɪɭ, ɫɿɪɤɢ, ɤɪɟɦɧɿɸ, ɤɚɥɿɸ, ɧɚɬɪɿɸ, ɦɚɝɧɿɸ, 
ɤɚɥɶɰɿɸ, ɡɚɥɿɡɚ, ɯɥɨɪɭ. Ⱦɟɹɤɚ ɱɚɫɬɢɧɚ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ ɜɯɨɞɢɬɶ ɭ 
ɫɤɥɚɞ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ. 

ȱɡ ɜɭɝɥɟɜɨɞɿɜ ɜ ɹɱɦɟɧɿ, ɜ ɨɫɧɨɜɧɨɦɭ, ɩɟɪɟɜɚɠɚɸɬɶ ɜɨɞɨɪɨɡɱɢɧɧɿ ɰɭɤɪɢ 
ɬɚ ɩɨɥɿɫɚɯɚɪɢɞɢ. Ⱦɨ ɨɫɬɚɧɧɿɯ ɜɿɞɧɨɫɹɬɶ ɤɪɨɯɦɚɥɶ, ɰɟɥɸɥɨɡɭ, ɝɟɦɿɰɟɥɸɥɨɡɭ 
ɬɚ ɩɟɤɬɢɧɨɜɿ ɪɟɱɨɜɢɧɢ. Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ ɩɨɥɿɫɚɯɚɪɢɞɿɜ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɤɪɨɯɦɚɥɟɦ, ɹɤɢɣ ɜɬɪɚɱɚєɬɶɫɹ ɡɟɪɧɨɦ ɩɪɢ ɩɪɨɪɨɳɭɜɚɧɧɿ ɧɚ ɩɨɱɚɬɤɨɜɢɯ 
ɫɬɚɞɿɹɯ ɪɨɡɜɢɬɤɭ ɡɚɪɨɞɤɚ ɿ ɜ ɡɧɚɱɧɿɣ ɤɿɥɶɤɨɫɬɿ ɩɨɬɪɚɩɥɹє ɭ ɩɪɨɦɢɜɧɿ ɜɨɞɢ, 
ɹɤɿ ɜɿɞɜɨɞɹɬɶ ɭ ɜɢɪɨɛɧɢɱɭ ɤɚɧɚɥɿɡɚɰɿɸ. 

Ⱥɡɨɬɢɫɬɿ ɪɟɱɨɜɢɧɢ ɜ ɹɱɦɟɧɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɩɪɨɫɬɢɦɢ ɿ ɫɤɥɚɞɧɢɦɢ 
ɛɿɥɤɚɦɢ, ɚ ɠɢɪɢ - ɠɢɪɧɢɦɢ ɤɢɫɥɨɬɚɦɢ, ɝɥɿɰɟɪɢɧɨɜɦɿɫɧɢɦɢ ɥɿɩɿɞɚɦɢ ɬɚ 
ɥɿɩɿɞɚɦɢ, ɹɤɿ ɧɟ ɦɿɫɬɹɬɶ ɝɥɿɰɟɪɢɧɭ. ɀɢɪɢ ɩɪɢɫɭɬɧɿ ɭ ɜɿɥɶɧɨɦɭ ɜɢɝɥɹɞɿ ɜ 
ɧɟɡɧɚɱɧɿɣ ɤɿɥɶɤɨɫɬɿ – 0,1%.  
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Ɏɟɧɨɥɶɧɿ ɪɟɱɨɜɢɧɢ: ɩɪɨɫɬɿ ɮɟɧɨɥɶɧɿ ɤɢɫɥɨɬɢ ɬɚ ɩɨɥɿɮɟɧɨɥɢ, ɩɪɢɫɭɬɧɿ ɜ 
ɹɱɦɟɧɿ ɜ ɤɿɥɶɤɨɫɬɿ ɛɥɢɡɶɤɨ 0,3%. 

Ɂɚɝɚɥɶɧɢɣ ɜɦɿɫɬ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɨɤɪɟɦɢɯ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɡɚɥɟɠɚɬɶ ɜɿɞ ɝɪɭɧɬɨɜɨ-ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ ɬɚ ɤɿɥɶɤɨɫɬɿ ɿ ɬɢɩɭ ɞɨɛɪɢɜ, 
ɜɧɟɫɟɧɢɯ ɭ ɝɪɭɧɬ. ȼɦɿɫɬ ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ ɭ ɡɨɥɿ ɹɱɦɟɧɸ ɫɬɚɧɨɜɢɬɶ ɬɚɤɿ 
ɤɿɥɶɤɨɫɬɿ:   Ɋ2Ɉ5 – 35%; Ʉ2Ɉ – 21%; SɿɈ2 – 26%; ɆРɈ – 8%; ɋɚɈ – 3%; 

Na2O – 2,5%;    SO3
2-

 – 2%; Fe2O3 – 1,5%; Cl- – 1%. Ȼɥɢɡɶɤɨ 80% ɣɨɧɿɜ 
ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɡɜ'ɹɡɚɧɨɦɭ ɡ ɨɪɝɚɧɿɱɧɢɦɢ ɫɩɨɥɭɤɚɦɢ ɫɬɚɧɿ. Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ 
ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ ɩɪɢɩɚɞɚє ɧɚ ɮɨɫɮɨɪ, ɹɤɢɣ ɜɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ ɮɿɬɢɧɭ, 
ɧɭɤɥɟʀɧɨɜɢɯ ɤɢɫɥɨɬ, ɮɨɫɮɚɬɢɞɿɜ ɬɚ ɿɧɲɢɯ ɫɩɨɥɭɤ. Ɍɚɤɨɠ ɜ ɹɱɦɟɧɿ ɩɪɢɫɭɬɧɿ 
ɮɟɪɦɟɧɬɢ (α–ɚɦɿɥɚɡɚ, β–ɚɦɿɥɚɡɚ, ɟɧɞɨ–β–ɝɥɸɤɚɧɚɡɚ, ɟɤɡɨ–β–ɝɥɸɤɚɧɚɡɚ, 
ɰɟɥɨɛɿɚɡɚ, ɮɨɫɮɨɥɿɩɚɡɚ, ɤɚɬɚɥɚɡɚ, ɩɟɪɨɤɫɢɞɚɡɚ). 

ɋɬɿɱɧɿ ɜɨɞɢ ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɡɧɚɱɧɨɸ 
ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɸ ɧɚɞɯɨɞɠɟɧɧɹ ɹɤ ɡɚ ɜɢɬɪɚɬɨɸ, ɬɚɤ ɿ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɬɚ 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ ɡɚɛɪɭɞɧɟɧɶ, ɨɫɨɛɥɢɜɨ ɩɿɞ ɱɚɫ ɡɚɥɩɨɜɨɝɨ ɫɤɢɞɭ 
ɜɨɞɢ ɿɡ ɡɚɦɨɱɧɢɯ ɱɚɧɿɜ ɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɡɦɿɧɢ ɹɤɨɫɬɿ ɫɢɪɨɜɢɧɢ (ɫɨɪɬɭ 
ɹɱɦɟɧɸ). 

ȼɢɪɨɛɧɢɱɿ ɫɬɿɱɧɿ ɜɨɞɢ ɡɚ ɡɨɜɧɿɲɧɿɦ ɜɢɝɥɹɞɨɦ – ɰɟ ɪɿɞɢɧɚ ɬɟɦɧɨ-ɛɭɪɨ-

ɤɨɪɢɱɧɟɜɨɝɨ ɤɨɥɶɨɪɭ, ɩɿɧɢɫɬɚ, ɦɭɬɧɚ, ɹɤɚ ɦɿɫɬɢɬɶ ɞɨɦɿɲɤɢ ɡɟɪɧɚ ɹɱɦɟɧɸ, 
ɲɤɚɪɚɥɭɩɢ, ɜɨɥɨɤɧɚ ɪɨɫɬɤɿɜ.  

ɋɟɪɟɞɧɿ ɪɿɱɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɧɚɣɛɿɥɶɲɨɝɨ ɜ ɍɤɪɚʀɧɿ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɜ ɦ. ɋɥɚɜɭɬɚ ɏɦɟɥɶɧɢɰɶɤɨʀ 
ɨɛɥɚɫɬɿ (ɩɨɬɭɠɧɿɫɬɶ 150000 ɬ ɫɨɥɨɞɭ ɧɚ ɪɿɤ) ɡɚ ɩɟɪɿɨɞ ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɨ 
ɜ ɬɚɛɥ. 1.2. 

ɉɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɜɢɧɧɨ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɞɚɥɟɧɧɹ 
ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ: ɲɤɚɪɚɥɭɩɢ, ɡɟɪɧɚ, ɪɨɫɬɤɿɜ ɬɨɳɨ, ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɩɨɪɭɞ ɦɟɯɚɧɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ (ɫɢɬ ɡ ɩɪɨɡɨɪɚɦɢ ɞɨ 3 ɦɦ, 
ɮɥɨɬɚɰɿɣɧɢɯ ɭɫɬɚɧɨɜɨɤ). ȼɢɤɨɪɢɫɬɚɧɧɸ ɮɥɨɬɚɰɿɣɧɢɯ ɫɩɨɪɭɞ ɫɩɪɢɹє 
ɥɟɝɤɿɫɬɶ ɮɪɚɤɰɿɣ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ, ɹɤɿ ɩɨɬɪɿɛɧɨ ɜɢɞɚɥɢɬɢ ɿɡ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɚ ɬɚɤɨɠ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɉȺɊ. 

ɇɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɬɹɝɨɦ ɞɨɛɢ ɡɚ ɜɢɬɪɚɬɨɸ 
ɬɚ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɟɧɶ ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ɭɫɟɪɟɞɧɟɧɧɹ, 
ɨɫɨɛɥɢɜɨ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ. 

ɋɬɿɱɧɿ ɜɨɞɢ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɧɚ ɫɨɥɨɞɨɜɨɦɭ ɡɚɜɨɞɿ, ɦɚɸɬɶ ɜɢɫɨɤɿ 
ɩɨɤɚɡɧɢɤɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɡɚ ɏɋɄ 
ɬɚ ȻɋɄ20, ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ, ɮɨɫɮɚɬɿɜ, ɹɤɿ ɞɨɫɹɝɚɸɬɶ, ɜɿɞɩɨɜɿɞɧɨ, 600-1000, 

1700-2100, 1600-1800, 4-13, 10-35 ɦɝ/ɞɦ3
.  

ɉɪɢ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɞɥɹ ɠɢɜɥɟɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 
ɛɿɨɰɟɧɨɡɭ ɛɭɞɟ ɞɨɫɬɚɬɧɶɨ ɤɨɧɰɟɧɬɪɚɰɿɣ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 24 

ɫɬɿɱɧɿɣ ɜɨɞɿ, ɛɟɡ ɞɨɞɚɬɤɨɜɨɝɨ ɞɨɡɭɜɚɧɧɹ, ɳɨ ɧɟ ɩɪɢɡɜɟɞɟ ɞɨ ɜɬɨɪɢɧɧɨɝɨ 
ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ.  

Ɍɚɛɥɢɰɹ 1.2 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɿɱɧɢɯ ɜɨɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ (ɡɚ ɞɚɧɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ) 

ɉɨɤɚɡɧɢɤɢ 
ɡɚɛɪɭɞɧɟɧɧɹ 

ɋɟɪɟɞɧɹ ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɪɭɞɧɟɧɧɹ, ɦɝ/ɞɦ3
 

2006 ɪ. 2007 ɪ. 2008 ɪ. 2009 ɪ. 
Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ 225 348 613 1054 

ɏɋɄ 532 714 1736 2066 

ȻɋɄ20 528 654 1593 1835 

Ⱥɡɨɬ ɚɦɨɧɿɣɧɢɣ 4,25 4,63 12,65 7,66 

ɇɿɬɪɚɬɢ 5,27 1,64 1,063 3,37 

ɇɿɬɪɢɬɢ 0,089 0,024 0,0482 0,064 

ɋɭɥьɮɚɬɢ 67 112 57 68 

Ɏɨɫɮɚɬɢ 9,92 14,52 12,67 35,36 

ɏɥɨɪɢɞɢ 99 113 90 62 

ɋɉȺɊ 0,84 0,88 0,62 0,518 

ɇɚɮɬɨɩɪɨɞɭɤɬɢ 0,49 0,42 0,35 0,419 

Ɇɿɧɟɪɚɥɿɡɚɰɿɹ 793 1073 1341 1278 

ɪɇ * - - - 6,9 * 

ȼɿɞɧɨɲɟɧɧɹ 
ɏɋɄ/ȻɋɄ20* 

1,0 1,1 1,1 1,1 

* ɪɇ, ɜɿɞɧɨɲɟɧɧɹ ХɋɄ/ȻɋɄ20 - ɛɟɡɪɨɡɦɿɪɧɿ ɩɨɤɚɡɧɢɤɢ. 
Ⱦɥɹ ɫɬɿɱɧɢɯ ɜɨɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ, ɳɨ ɩɪɚɰɸє ɜ ɧɨɪɦɚɥɶɧɨɦɭ 

ɪɨɛɨɱɨɦɭ ɪɟɠɢɦɿ, ɯɚɪɚɤɬɟɪɧɿ ɡɧɚɱɧɿ ɤɨɥɢɜɚɧɧɹ ɜɢɬɪɚɬɢ ɫɬɿɱɧɨʀ ɜɨɞɢ ɿ ɪɿɡɤɿ 
ɩɟɪɟɩɚɞɢ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɜ ɧɿɣ. ɍɫɟ ɰɟ ɪɨɛɢɬɶ 
ɩɪɚɤɬɢɱɧɨ ɧɟɪɟɚɥɶɧɢɦ ɫɬɚɛɿɥɶɧɟ ɟɮɟɤɬɢɜɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ 
ɬɪɚɞɢɰɿɣɧɢɯ ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ, ɚ ɜɢɦɚɝɚє ɪɨɡɪɨɛɤɢ 
ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɨɛɪɨɛɤɢ ɰɢɯ ɫɬɨɤɿɜ. ɐɿ ɧɨɜɿɬɧɿ ɦɟɬɨɞɢ 
ɩɨɜɢɧɧɿ ɛɚɡɭɜɚɬɢɫɹ ɧɚ ɫɭɱɚɫɧɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɹɯ, ɨɫɤɿɥɶɤɢ ɪɿɡɧɢɰɹ ɦɿɠ ɏɋɄ 
ɿ ȻɋɄ ɞɭɠɟ ɧɟɡɧɚɱɧɚ (ɞɢɜ. ɬɚɛɥ. 1.2), ɿ ɰɟ ɨɡɧɚɱɚє, ɳɨ ɩɪɢ ɧɚɥɟɠɧɿɣ 
ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɬɚɤɿ ɫɬɿɱɧɿ ɜɨɞɢ ɦɨɠɧɚ ɨɱɢɫɬɢɬɢ ɜɢɤɥɸɱɧɨ 
ɛɿɨɥɨɝɿɱɧɢɦɢ ɫɩɨɫɨɛɚɦɢ.  

 

1.1.1.3. ȱɫɧɭɸɱɿ ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɲɥɹɯɢ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 

 

ȼ ɍɤɪɚʀɧɿ ɛɿɥɶɲɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɧɟ ɦɚɸɬɶ 
ɜɥɚɫɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɿ ɫɤɢɞɚɸɬɶ ɫɬɿɱɧɿ ɜɨɞɢ 
ɧɚ ɦɿɫɶɤɿ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ, ɜɢɤɥɢɤɚɸɱɢ ɡɧɚɱɧɿ ɩɨɪɭɲɟɧɧɹ ɜ ʀɯ ɪɨɛɨɬɿ. 
ɇɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɜɢɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, 
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ɳɨ ɥɟɝɤɨ ɪɨɡɤɥɚɞɚɸɬɶɫɹ, ɧɚ ɦɿɫɶɤɿ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ, ɡɨɤɪɟɦɚ ɜ ɧɟɜɟɥɢɤɢɯ 
ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɚɯ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ʀɯ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ ɿ ɩɨɪɭɲɟɧɶ ɪɨɛɨɬɢ 
ɚɟɪɨɬɟɧɤɿɜ: ɞɨ ɩɨɪɭɲɟɧɧɹ ɤɢɫɧɟɜɨɝɨ ɪɟɠɢɦɭ, ɞɨ ɡɦɿɧɢ ɪɇ, ɹɤɟ ɱɚɫɬɨ 
ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɧɚɱɧɢɦ ɩɿɞɤɢɫɥɟɧɧɹɦ ɫɟɪɟɞɨɜɢɳɚ, ɞɨ ɦɚɫɨɜɨɝɨ 
ɪɨɡɜɢɬɤɭ ɧɢɬɱɚɫɬɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ - ɡɛɿɥɶɲɟɧɧɹ ɦɭɥɨɜɨɝɨ ɿɧɞɟɤɫɭ, 
ɫɩɭɯɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɿ ɜɢɧɨɫɭ ɣɨɝɨ ɡ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɩɨɝɿɪɲɟɧɧɹ 
ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ. ɉɿɞɜɢɳɟɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ 
ɫɭɬɬєɜɨ ɡɛɿɥɶɲɭє ɜɢɬɪɚɬɢ ɧɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɨɛɪɨɛɤɭ ɿ ɭɬɢɥɿɡɚɰɿɸ 
ɨɫɚɞɿɜ. 

ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɩɨɜɢɧɧɿ ɩɪɨɯɨɞɢɬɢ 
ɦɟɯɚɧɿɱɧɟ ɬɚ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɩɟɪɟɞ ɜɿɞɜɟɞɟɧɧɹɦ ʀɯ ɭ ɜɨɞɨɣɦɢ ɚɛɨ 
ɩɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɩɟɪɟɞ ɫɤɢɞɨɦ ɜ ɦɿɫɶɤɭ ɫɢɫɬɟɦɭ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ. 

ɉɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɧɚ ɡɞɿɣɫɧɢɬɢ ɬɚɤɢɦɢ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɢɦɢ ɦɟɬɨɞɚɦɢ: ɤɨɚɝɭɥɹɰɿєɸ, ɮɥɨɤɭɥɹɰɿєɸ, ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿєɸ ɬɚ 
ɿɧ.; ɞɨɨɱɢɳɟɧɧɹ – ɦɟɦɛɪɚɧɧɢɦɢ ɦɟɬɨɞɚɦɢ: ɭɥɶɬɪɚɮɿɥɶɬɪɚɰɿєɸ, ɡɜɨɪɨɬɧɿɦ 
ɨɫɦɨɫɨɦ. Ⱦɥɹ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɮɥɨɬɚɰɿɣɧɿ ɦɟɬɨɞɢ 
(ɧɚɩɿɪɧɭ ɮɥɨɬɚɰɿɸ Д22Ж, ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɸ-ɮɥɨɬɚɰɿɸ), ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ 
ɟɮɟɤɬɢɜɧɨ ɜɢɞɚɥɹɸɬɶ ɡɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, ɱɚɫɬɢɧɤɢ ɠɢɪɭ, ɋɉȺɊ, ɚɥɟ ɰɿ 
ɦɟɬɨɞɢ ɧɟ ɦɨɠɭɬɶ ɜɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ ɨɱɢɳɟɧɧɹ ɜɿɞ ɤɨɥɨʀɞɧɢɯ ɿ 
ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ (ɧɚɩɪɢɤɥɚɞ, ɜɭɝɥɟɜɨɞɿɜ). 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɦɟɬɨɞɿɜ ɭɬɜɨɪɸєɬɶɫɹ ɡɧɚɱɧɚ (ɞɨ 10% 
ɨɛ’єɦɭ ɫɬɿɱɧɢɯ ɜɨɞ) ɤɿɥɶɤɿɫɬɶ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ, ɳɨ ɥɟɝɤɨ ɡɚɝɧɢɜɚɸɬɶ ɿ 
ɩɨɬɪɟɛɭɸɬɶ ɫɬɚɛɿɥɿɡɚɰɿʀ ɬɚ ɡɧɟɜɨɞɧɟɧɧɹ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɪɨɛɧɢɰɬɜɚ ɫɢɪɭ (ɏɋɄ ɩɨɧɚɞ 100000 ɦɝ/ɞɦ3), ɳɨ ɜɤɥɸɱɚє 
ɦɟɦɛɪɚɧɧɿ ɦɟɬɨɞɢ: ɭɥɶɬɪɚɮɿɥɶɬɪɚɰɿɸ, ɧɚɧɨɮɿɥɶɬɪɚɰɿɸ ɿ ɡɜɨɪɨɬɧɢɣ ɨɫɦɨɫ, ɡ 
ɦɟɬɨɸ ɩɨɜɟɪɧɟɧɧɹ ɤɨɧɰɟɧɬɪɚɬɭ ɫɢɪɨɜɚɬɤɢ ɭ ɜɢɝɥɹɞɿ ɞɠɟɪɟɥɚ ɩɪɨɬɟʀɧɿɜ 
[23Ж. ɏɋɄ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɫɬɚɧɨɜɢɬɶ 2,8 ɦɝ/ɞɦ3. Ⱦɨ ɧɟɞɨɥɿɤɿɜ 
ɬɟɯɧɨɥɨɝɿʀ ɫɥɿɞ ɜɿɞɧɟɫɬɢ ɭɬɜɨɪɟɧɧɹ ɜɿɞɤɥɚɞɟɧɶ ɧɚ ɦɟɦɛɪɚɧɚɯ (ɩɟɪɟɜɚɠɧɨ 
ɩɪɨɬɟʀɧɿɜ), ɫɤɥɚɞɧɿɫɬɶ ɚɩɚɪɚɬɭɪɧɨɝɨ ɨɮɨɪɦɥɟɧɧɹ, ɡɧɚɱɧɿ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ 
ɜɢɬɪɚɬɢ ɬɚ ɿɧ.  

Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɜ ɦɚɥɢɯ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɚɯ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɨɥɹ 
ɮɿɥɶɬɪɚɰɿʀ. ɉɪɨɬɟ ɰɿ ɫɩɨɪɭɞɢ ɩɨɜɫɸɞɢ ɡɚɤɨɥɶɦɚɬɨɜɚɧɿ ɿ ɜɢɤɨɧɭɸɬɶ 
ɮɭɧɤɰɿɸ ɫɬɚɜɤɿɜ-ɨɫɜɿɬɥɸɜɚɱɿɜ ɡ ɧɟɜɟɥɢɤɨɸ ɟɮɟɤɬɢɜɧɿɫɬɸ ɨɱɢɳɟɧɧɹ. Ȳɯ 
ɫɚɧɿɬɚɪɧɢɣ ɫɬɚɧ ɿ ɡɧɚɱɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹ ɩɪɨɞɭɤɬɚɦɢ ɝɧɢɬɬɹ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɟ ɫɭɦɿɫɧɿ ɡ ɫɭɱɚɫɧɢɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɨɯɨɪɨɧɢ ɞɨɜɤɿɥɥɹ 
ɿ ɡɞɨɪɨɜ’ɹ ɧɚɫɟɥɟɧɧɹ. 

Ȼɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 
ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɡɞɿɣɫɧɸɸɬɶ ɜ ɫɩɨɪɭɞɚɯ ɬɪɶɨɯ 
ɬɢɩɿɜ: ɚɟɪɨɬɟɧɤɚɯ ɩɪɨɞɨɜɠɟɧɨʀ ɚɟɪɚɰɿʀ, ɨɞɧɨ- ɚɛɨ ɞɜɨɫɬɭɩɿɧɱɚɬɢɯ 
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ɚɟɪɨɬɟɧɤɚɯ, ɜɢɫɨɤɨɧɚɜɚɧɬɚɠɭɜɚɧɢɯ ɛɿɨɮɿɥɶɬɪɚɯ, ɰɢɪɤɭɥɹɰɿɣɧɢɯ 
ɨɤɢɫɧɸɜɚɥɶɧɢɯ ɤɚɧɚɥɚɯ; ɹɤɿ ɦɚɸɬɶ ɬɚɤɿ ɫɭɬɬєɜɿ ɧɟɞɨɥɿɤɢ: 

 ɡɧɚɱɧɿ ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɩɨɜ’ɹɡɚɧɿ ɡ ɧɟɨɛɯɿɞɧɿɫɬɸ ɩɨɞɚɱɿ 
ɩɨɜɿɬɪɹ ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɜ ɫɩɨɪɭɞɚɯ ɚɟɪɨɛɧɢɯ ɭɦɨɜ; 

 ɜɟɥɢɤɚ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɚɟɪɨɛɧɨɝɨ ɨɤɢɫɧɟɧɧɹ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɞɨ ɭɬɜɨɪɟɧɧɹ ɩɪɨɫɬɢɯ 
ɧɟɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ; 

 ɜɢɫɨɤɢɣ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɬɚ ɜɢɬɪɚɬɢ ɧɚ ɣɨɝɨ 
ɭɬɢɥɿɡɚɰɿɸ; 

 ɧɟɫɬɿɣɤɿɫɬɶ ɩɪɢ ɩɟɪɿɨɞɢɱɧɿɣ ɿ ɫɟɡɨɧɧɿɣ ɪɨɛɨɬɿ ɩɿɞɩɪɢєɦɫɬɜ (ɧɚ 
Ɋɚɞɢɜɢɥɿɜɫɶɤɨɦɭ ɦɨɥɨɤɨɡɚɜɨɞɿ ɜɥɿɬɤɭ ɫɟɪɟɞɧɹ ɞɨɛɨɜɚ ɜɢɬɪɚɬɚ 
ɞɨɫɹɝɚє 100 ɦ3, ɚ ɜɡɢɦɤɭ – ɡɧɢɠɭєɬɶɫɹ ɞɨ 20 ɦ3

); 

 ɫɩɭɯɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɱɟɪɟɡ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɭ ɜɯɿɞɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ, ɚ ɜɿɞɬɚɤ - ɩɨɪɭɲɟɧɧɹ ɪɨɛɨɬɢ 
ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ ɿ ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ; 

 ɜɟɥɢɤɿ ɩɥɨɳɿ ɬɟɪɢɬɨɪɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ; ɧɚɹɜɧɿɫɬɶ ɧɟɩɪɢєɦɧɢɯ 
ɡɚɩɚɯɿɜ. 

Ʉɚɬɚɫɬɪɨɮɨɸ ɞɥɹ ɬɚɤɢɯ ɫɩɨɪɭɞ ɫɬɚɸɬɶ ɡɚɥɩɨɜɿ ɫɤɢɞɢ ɡɚɛɪɭɞɧɟɧɶ (ɧɚ 
Ƚɚɣɫɢɧɫɶɤɨɦɭ ɫɢɪɡɚɜɨɞɿ ɫɤɢɞɢ ɫɢɪɨɜɚɬɤɢ ɦɚɸɬɶ ɏɋɄ 45 ɝ/ɞɦ3), ɹɤɿ 
ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɩɨɝɿɪɲɟɧɧɹ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ. 

Ɍɪɚɞɢɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɧɟ ɞɚɸɬɶ ɡɧɢɠɟɧɧɹ 
ɩɨɤɚɡɧɢɤɿɜ ɫɬɿɱɧɢɯ ɜɨɞ ɞɨ ɪɟɤɨɦɟɧɞɨɜɚɧɨɝɨ ɧɨɪɦɚɦɢ ɪɿɜɧɹ ɩɪɢ ɫɤɢɞɿ ɭ 
ɜɨɞɨɣɦɢ, ɨɫɨɛɥɢɜɨ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɫɩɨɥɭɤ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ. 

Ⱦɥɹ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɪɨɛɨɬɢ ɬɪɚɞɢɰɿɣɧɢɯ ɚɟɪɨɬɟɧɤɿɜ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɩɿɞɜɢɳɢɬɢ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɲɥɹɯɨɦ ɡɛɿɥɶɲɟɧɧɹ ɞɨɡɢ ɦɭɥɭ ɜ ɚɟɪɨɬɟɧɤɭ, 
ɚɞɠɟ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɞɨɡɢ ɜɿɞ 1-2 ɝ/ɞɦ3

 ɞɨ 25 ɝ/ɞɦ3
 ɜɿɞɛɭɜɚєɬɶɫɹ 

ɩɪɨɩɨɪɰɿɣɧɟ ɡɪɨɫɬɚɧɧɹ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɫɩɨɪɭɞɢ ɜɿɞ 0,5-1 ɞɨ 12             
ɤɝ ȻɋɄɩɨɜɧ/(ɦ3·ɞɨɛɭ) Д24Ж. Ⱥɥɟ ɩɪɢ ɰɶɨɦɭ ɡɛɿɥɶɲɭєɬɶɫɹ ɜɢɧɟɫɟɧɧɹ ɦɭɥɭ ɡ 
ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɚ ɬɚɤɨɠ ɜɢɧɢɤɚє ɧɟɛɟɡɩɟɤɚ ɬɪɢɜɚɥɨɝɨ ɩɟɪɟɛɭɜɚɧɧɹ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɭ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɚɯ, ɳɨ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɦɭɥɭ ɿ ɣɨɝɨ ɡɚɝɧɢɜɚɧɧɹ, ɞɨ ɫɬɜɨɪɟɧɧɹ 
ɭɦɨɜ ɞɥɹ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɭ ɜɬɨɪɢɧɧɨɦɭ ɜɿɞɫɬɿɣɧɢɤɭ, ɜɢɞɿɥɟɧɧɹ 
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɚɡɨɬɭ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɮɥɨɬɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɡɛɿɥɶɲɟɧɧɹ 
ɜɢɧɨɫɭ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɡ ɨɱɢɳɟɧɨɸ ɜɨɞɨɸ ɬɚ ɜɬɨɪɢɧɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ʀʀ 
ɛɿɨɝɟɧɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ [25]. Ɍɚɤɿ ɹɜɢɳɚ ɦɚɥɢ ɦɿɫɰɟ ɧɚ ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɦɿɫɬ Ⱦɧɿɩɪɨɞɡɟɪɠɢɧɫɶɤɚ [25], Ɋɿɜɧɟ, ɩɪɨɦɢɫɥɨɜɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ, ɡɨɤɪɟɦɚ, ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ (ɦɿɫɬɨ ɋɥɚɜɭɬɚ ɏɦɟɥɶɧɢɰɶɤɨʀ 
ɨɛɥɚɫɬɿ), ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ «ɋɜɿɬ ɲɤɿɪɢ» (ɦɿɫɬɨ Ȼɨɥɟɯɿɜ ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨʀ 
ɨɛɥɚɫɬɿ) Д19Ж. 

Ⱦɥɹ ɭɧɢɤɧɟɧɧɹ ɰɢɯ ɧɟɝɚɬɢɜɧɢɯ ɹɜɢɳ ɩɪɢ ɞɨɡɚɯ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ 
ɚɟɪɨɬɟɧɤɭ ɩɨɧɚɞ 4 ɝ/ɞɦ3

 ɞɥɹ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ ɨɱɢɳɟɧɨʀ 
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ɜɨɞɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ ɦɟɬɨɞɭ [21Ж, ɚɥɟ ɞɥɹ 
ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɟɨɛɯɿɞɧɨ 
ɩɪɨɜɟɫɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɦɟɬɨɞɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ, 
ɤɿɧɟɬɢɱɧɢɯ, ɝɿɞɪɨɞɢɧɚɦɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. 

Ɂɛɿɥɶɲɟɧɧɹ ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɦɨɠɧɚ 
ɞɨɫɹɝɬɢ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɛɿɨɮɿɥɶɬɪɿɜ, ɧɚɩɪɢɤɥɚɞ, ɡ ɪɭɯɨɦɢɦ 
ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɦ ɮɿɥɶɬɪɭɜɚɥɶɧɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ Д26, 27Ж ɡ ɞɿɚɦɟɬɪɨɦ 
ɝɪɚɧɭɥ 3-10 ɦɦ, ɩɢɬɨɦɨɸ ɩɥɨɳɟɸ ɩɨɜɟɪɯɧɿ ɩɨɧɚɞ 900 ɦ2/ɦ3. ɉɪɢ ɩɨɜɧɨɦɭ 
ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɦɿɫɶɤɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɭ ɿ 
ɫɢɪɡɚɜɨɞɭ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɜɿɞɩɨɜɿɞɧɨ 1,5-2,0; 2,0 ɿ 2,6 
ɤɝ/(ɦ3·ɞɨɛɭ), ɳɨ ɛɿɥɶɲ ɧɿɠ ɜ 4 ɪɚɡɢ ɩɟɪɟɜɢɳɭє ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ 
ɬɪɚɞɢɰɿɣɧɨɝɨ ɛɿɨɮɿɥɶɬɪɚ Д26Ж. ɉɨɤɚɡɧɢɤɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɏɋɄ - ɡ 
1004 ɦɝ/ɞɦ3

 ɞɨ 38,4 ɦɝ/ɞɦ3, ɡɚ ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ - ɡ 701 ɞɨ 27,1 ɦɝ/ɞɦ3
, 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɿ ɚɡɨɬɭ ɧɿɬɪɚɬɿɜ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ – 

ɜɿɞɩɨɜɿɞɧɨ, 2,25 ɿ 3,75 ɦɝ/ɞɦ3
 ɬɚ ɜɿɞɫɭɬɧɿɫɬɶ ɚɡɨɬɭ ɧɿɬɪɢɬɿɜ. 

ɇɟɞɨɥɿɤɨɦ ɛɿɨɮɿɥɶɬɪɚ ɡ ɪɭɯɨɦɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɥɹ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ є ɡɧɚɱɧɿ 
ɪɟɰɢɪɤɭɥɹɰɿɣɧɿ ɜɢɬɪɚɬɢ. Ɉɫɨɛɥɢɜɿɫɬɸ ɤɨɧɫɬɪɭɤɰɿʀ ɛɿɨɮɿɥɶɬɪɚ є ɜɟɥɢɤɚ 
ɜɢɫɨɬɚ ɪɭɯɨɦɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ – 4-8 ɦ. 

ɇɟɜɟɥɢɤɿ ɜɢɬɪɚɬɢ ɫɬɿɱɧɢɯ ɜɨɞ ɯɚɪɱɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɿ ɜɦɿɫɬ ɭ ɧɢɯ 
ɥɟɝɤɨɨɤɢɫɧɸɜɚɧɨʀ ɨɪɝɚɧɿɤɢ ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɩɨɪɭɞ ɡ 
ɩɪɢɤɪɿɩɥɟɧɢɦ ɛɿɨɰɟɧɨɡɨɦ, ɧɚɩɪɢɤɥɚɞ, ɞɢɫɤɨɜɢɯ ɿ ɛɚɪɚɛɚɧɧɢɯ ɛɿɨɮɿɥɶɬɪɿɜ. 
ɇɚɣɛɿɥɶɲ ɩɪɨɫɬɿ ɭ ɜɢɝɨɬɨɜɥɟɧɧɿ ɿ ɞɨɫɬɭɩɧɿ ɩɥɚɫɬɢɧɱɚɫɬɿ ɞɢɫɤɢ ɡ 
ɩɥɚɫɬɦɚɫɢ, ɚɡɛɟɫɬɨɰɟɦɟɧɬɭ ɬɚ ɚɥɸɦɿɧɿɸ. Ȼɚɪɚɛɚɧɢ ɜɢɝɨɬɨɜɥɹɸɬɶ ɭ ɜɢɝɥɹɞɿ 
ɩɨɪɨɠɧɢɫɬɢɯ ɰɢɥɿɧɞɪɿɜ, ɧɚɩɨɜɧɟɧɢɯ ɫɢɧɬɟɬɢɱɧɢɦɢ ɜɿɞɯɨɞɚɦɢ ɡ ɩɿɧɨɫɤɥɚ, 
ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɭ, ɩɥɚɫɬɦɚɫɢ ɬɚ ɿɧɲɢɯ ɦɚɬɟɪɿɚɥɿɜ. Ȼɿɨɦɚɫɚ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ ɫɟɪɟɞɧɶɨɦɭ ɫɬɚɧɨɜɢɬɶ 0,6 ɤɝ/ɤɝ ȻɋɄ Д28Ж. ɋɬɿɱɧɿ ɜɨɞɢ ɜ 
ɞɢɫɤɨɜɢɯ ɛɿɨɮɿɥɶɬɪɚɯ ɨɛɪɨɛɥɹɸɬɶ ɩɪɨɬɹɝɨɦ 0,5-10 ɝɨɞ. ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɫɤɥɚɞɭ ɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ Д29]. 

ɋɭɬɬєɜɢɦ ɧɟɞɨɥɿɤɨɦ ɞɢɫɤɨɜɨɝɨ ɛɿɨɮɿɥɶɬɪɚ є ɧɢɡɶɤɚ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɛɿɨɦɚɫɢ, ɳɨ ɡɧɢɠɭє ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɫɩɨɪɭɞɢ. ɑɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬɶ 
ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɿ ɧɟɫɬɚɱɭ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ ɜ ɫɩɨɪɭɞɿ ɜɿɞɬɨɪɝɧɭɬɚ 
ɛɿɨɩɥɿɜɤɚ ɩɪɚɤɬɢɱɧɨ ɧɟ ɦɨɠɟ ɩɪɚɰɸɜɚɬɢ ɹɤ ɚɤɬɢɜɧɢɣ ɦɭɥ, ɲɜɢɞɤɟ 
ɜɢɧɟɫɟɧɧɹ ʀʀ ɭ ɜɬɨɪɢɧɧɢɣ ɜɿɞɫɬɿɣɧɢɤ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɛɿɨɩɥɿɜɤɚ ɧɟ 
ɫɬɚɛɿɥɿɡɨɜɚɧɚ ɿ ɩɨɬɪɟɛɭє ɩɨɞɚɥɶɲɨʀ ɨɛɪɨɛɤɢ Д28].  

ɇɟɞɨɥɿɤɚɦɢ ɛɚɪɚɛɚɧɧɨɝɨ ɛɿɨɮɿɥɶɬɪɚ ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɦ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦ Д26Ж є ɪɭɣɧɭɜɚɧɧɹ ɿ ɜɿɞɪɢɜ ɛɿɨɩɥɿɜɤɢ ɩɪɢ ɜɡɚєɦɧɨɦɭ 
ɩɟɪɟɦɿɳɟɧɧɿ ɝɪɚɧɭɥ ɩɨɥɿɫɬɢɪɨɥɭ; ɫɤɥɚɞɧɿɫɬɶ ɤɨɧɫɬɪɭɤɰɿʀ ɚɩɚɪɚɬɿɜ ɱɟɪɟɡ 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɟɝɭɥɸɜɚɧɧɹ ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ ɬɚ ɡɦɿɧɭ ɧɚɩɨɜɧɟɧɧɹ 
ɛɚɪɚɛɚɧɭ ɡɚɜɚɧɬɚɠɟɧɧɹɦ, ɨɩɬɢɦɚɥɶɧɿ ɡɧɚɱɟɧɧɹ ɹɤɢɯ ɩɨɬɪɿɛɧɨ 
ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɜ ɩɪɨɰɟɫɿ ɩɪɨɜɟɞɟɧɧɹ ɩɭɫɤɨ-ɧɚɥɚɝɨɞɠɭɜɚɥɶɧɢɯ ɪɨɛɿɬ; 
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ɩɨɬɪɟɛɚ ɜ ɟɧɟɪɝɿʀ ɞɥɹ ɨɛɟɪɬɚɧɧɹ ɛɚɪɚɛɚɧɭ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɟɪɟɦɿɳɟɧɧɹ 
ɝɪɚɧɭɥ ɩɨɥɿɫɬɢɪɨɥɭ.  

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚɩɪɨɩɨɩɨɧɨɜɚɧɨ 
ɪɹɞ ɤɨɧɫɬɪɭɤɰɿɣ ɡɚɬɨɩɥɟɧɢɯ ɛɿɨɮɿɥɶɬɪɿɜ, ɜ ɹɤɢɯ ɡɞɿɣɫɧɸɸɬɶɫɹ ɩɪɨɰɟɫɢ 
ɪɨɡɤɥɚɞɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɧɿɬɪɢɮɿɤɚɰɿɹ ɿ ɞɟɧɿɬɪɢɮɿɤɚɰɿɹ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɛɿɨɥɨɝɿɱɧɨʀ ɩɥɿɜɤɢ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɿ 
ɡɚɜɚɧɬɚɠɟɧɧɹ Д30-34Ж. Ɂɚɬɨɩɥɟɧɢɣ ɛɿɨɮɿɥɶɬɪ ɦɨɠɟ ɛɭɬɢ ɜɛɭɞɨɜɚɧɨ ɭ 
ɰɢɪɤɭɥɹɰɿɣɧɢɣ ɨɤɢɫɧɸɜɚɥɶɧɢɣ ɤɚɧɚɥ (ɐɈɄ) Д30Ж, ɛɭɬɢ ɨɤɪɟɦɨɸ 
ɚɟɪɨɜɚɧɨɸ ɫɩɨɪɭɞɨɸ Д32] – ɜ ɰɢɯ ɫɩɨɪɭɞɚɯ ɡɛɿɥɶɲɭєɬɶɫɹ ɳɜɢɞɤɿɫɬɶ 
ɧɿɬɪɢɮɿɤɚɰɿʀ, ɦɚɬɢ ɤɨɧɫɬɪɭɤɰɿɸ ɜɟɬɥɚɧɞɚ, ɳɨ ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɸɜɚɬɢ 

ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɭ ɞɟɧɿɬɪɢɮɿɤɚɰɿɸ Д31], ɚ ɭ ɩɪɨɰɟɫɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ – ɟɮɟɤɬɢɜɧɟ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɤɨɪɦɨɜɨɝɨ 
ɨɪɝɚɧɿɡɦɭ – ɬɪɭɛɨɱɧɢɤɚ, ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɭ ɪɢɛɧɢɰɬɜɿ [34]. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɚɤɬɢɱɧɨ ɧɟɪɟɚɥɶɧɨ ɟɮɟɤɬɢɜɧɨ ɿ ɫɬɚɛɿɥɶɧɨ ɨɱɢɫɬɢɬɢ 
ɫɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɧɚ ɬɪɚɞɢɰɿɣɧɢɯ 
ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ, ɚ ɩɨɬɪɿɛɧɚ ɪɨɡɪɨɛɤɚ ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɢɯ 
ɩɿɞɯɨɞɿɜ ɞɨ ɨɛɪɨɛɤɢ ɰɢɯ ɫɬɨɤɿɜ. ɐɿ ɧɨɜɿɬɧɿ ɦɟɬɨɞɢ ɩɨɜɢɧɧɿ ɛɚɡɭɜɚɬɢɫɹ ɧɚ 
ɫɭɱɚɫɧɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɹɯ, ɨɫɤɿɥɶɤɢ ɪɿɡɧɢɰɹ ɦɿɠ ɏɋɄ ɿ ȻɋɄ ɞɭɠɟ ɧɟɡɧɚɱɧɚ, ɿ 
ɰɟ ɨɡɧɚɱɚє, ɳɨ ɩɪɢ ɧɚɥɟɠɧɿɣ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɬɚɤɿ ɫɬɿɱɧɿ ɜɨɞɢ ɦɨɠɧɚ 
ɨɱɢɫɬɢɬɢ ɜɢɤɥɸɱɧɨ ɛɿɨɥɨɝɿɱɧɢɦɢ ɫɩɨɫɨɛɚɦɢ.  

1.1.2. ɍɦɨɜɢ ɮɨɪɦɭɜɚɧɧɹ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɡɚɛɪɭɞɧɟɧь 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 

1.1.2.1. ɋɬɿɱɧɿ ɜɨɞɢ ɲɟɪɫɬɹɧɢɯ ɮɚɛɪɢɤ 

 

ɉɿɞɩɪɢєɦɫɬɜɚ ɜɨɜɧɹɧɨʀ ɝɚɥɭɡɿ ɜɢɩɭɫɤɚɸɬɶ ɩɪɨɞɭɤɰɿɸ ɡ ɱɢɫɬɨʀ ɲɟɪɫɬɿ ɬɚ 
ɯɿɦɿɱɧɢɯ ɜɨɥɨɤɨɧ: ɬɤɚɧɢɧɢ ɩɨɛɭɬɨɜɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ, ɫɩɟɰɿɚɥɶɧɿ ɬɟɯɧɿɱɧɿ, 
ɦɟɛɥɟɜɿ, ɜɡɭɬɬєɜɿ ɬɚ ɿɧ. ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɩɨɫɨɛɭ ɜɢɝɨɬɨɜɥɟɧɧɹ ɲɟɪɫɬɹɧɿ 
ɬɤɚɧɢɧɢ ɩɨɞɿɥɹɸɬɶ ɧɚ ɤɚɦɜɨɥɶɧɿ, ɬɨɧɤɨɫɭɤɨɧɧɿ ɬɚ ɝɪɭɛɨɫɭɤɨɧɧɿ. 

ȼ ɫɤɥɚɞ ɜɢɪɨɛɧɢɰɬɜɚ ɜɯɨɞɹɬɶ ɩɪɹɞɢɥɶɧɟ, ɬɤɚɰɶɤɟ ɿ ɮɚɪɛɭɜɚɥɶɧɨ-

ɨɛɪɨɛɧɟ ɡ ɰɟɯɚɦɢ ɞɨɩɨɦɿɠɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 
ȼ ɩɪɹɞɢɥɶɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ ɞɥɹ ɡɧɢɠɟɧɧɹ ɟɥɟɤɬɪɢɡɚɰɿʀ ɜɨɥɨɤɧɚ 

ɨɛɪɨɛɥɹɸɬɶ ɟɥɟɤɬɪɨɫɬɚɬɢɱɧɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ-ɡɚɦɚɫɥɸɜɚɱɚɦɢ: ɟɦɭɥɶɫɿʀ ɡ 
ɨɥɟʀɧɨɜɨʀ ɤɢɫɥɨɬɢ, ɦɿɧɟɪɚɥɶɧɨɝɨ ɦɚɫɥɚ ɬɚ ɫɭɩɪɨɜɿɞɧɿ ɤɨɦɩɨɧɟɧɬɢ 
(ɬɪɢɟɬɚɧɨɥɚɦɿɧ, ɪɨɡɱɢɧ ɚɦɿɚɤɭ ɬɚ ɿɧ.). 

ȼ ɬɤɚɰɶɤɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ ɨɫɧɨɜɧɭ ɝɪɟɛɿɧɧɭ ɬɚ ɱɚɫɬɤɨɜɨ ɫɭɤɨɧɧɭ ɩɪɹɠɭ 
ɨɛɪɨɛɥɹɸɬɶ ɲɥɿɯɬɨɸ ɡ ɤɥɟєɧɢɯ ɦɚɬɟɪɿɚɥɿɜ: ɪɨɡɱɢɧɧɨɝɨ ɤɪɨɯɦɚɥɸ, 
ɠɟɥɚɬɢɧɢ, ɦɿɡɞɪɨɜɨɝɨ ɤɥɟɸ ɡ ɚɧɬɢɫɟɩɬɢɤɚɦɢ ɬɚ ɿɧɲɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ. 
Ɇɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ ɲɥɿɯɬɚ ɡ ɪɨɡɱɢɧɧɢɯ ɫɢɧɬɟɬɢɱɧɢɯ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɫɩɨɥɭɤ – ɩɨɥɿɚɤɪɢɥɚɦɿɞɭ (ɉȺȺ) ɬɚ ɩɨɥɿɜɿɧɿɥɨɜɨɝɨ 
ɫɩɢɪɬɭ (ɉȼɋ). 
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ɍ ɮɚɪɛɭɜɚɥɶɧɨ-ɨɛɪɨɛɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ ɫɭɪɨɜɿ ɬɤɚɧɢɧɢ ɨɛɪɨɛɥɹɸɬɶ 
ɦɟɯɚɧɿɱɧɢɦ, ɬɟɪɦɿɱɧɢɦ ɿ ɯɿɦɿɱɧɢɦ ɦɟɬɨɞɚɦɢ. Ⱦɨ ɨɫɧɨɜɧɢɯ ɜɢɞɿɜ ɨɛɪɨɛɤɢ 
ɜɿɞɧɨɫɹɬɶ: ɨɩɚɥɸɜɚɧɧɹ, ɡɚɦɢɥɸɜɚɧɧɹ, ɜɚɥɤɭ, ɩɪɨɦɢɜɚɧɧɹ, ɧɟɣɬɪɚɥɿɡɚɰɿɸ 
ɩɿɫɥɹ ɤɚɪɛɨɧɿɡɚɰɿʀ, ɮɚɪɛɭɜɚɧɧɹ, ɚɩɪɟɬɢɪɭɜɚɧɧɹ ɬɚ ɫɩɟɰɿɚɥɶɧɿ ɨɛɪɨɛɤɢ ɞɥɹ 
ɧɚɞɚɧɧɹ ɬɤɚɧɢɧɚɦ ɛɟɡɭɫɚɞɨɱɧɨɫɬɿ, ɧɟɦɧɭɱɨɫɬɿ, ɦɨɥɟɫɬɿɣɤɨɫɬɿ, 
ɚɧɬɢɫɬɚɬɢɱɧɢɯ, ɜɨɞɨɜɿɞɲɬɨɜɯɭɸɱɢɯ ɬɚ ɿɧɲɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. 

ȼɚɠɤɿ ɫɭɤɨɧɧɿ ɬɤɚɧɢɧɢ ɡ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɡɚɦɚɫɥɸɜɚɱɿɜ, ɹɤɿ ɜɚɠɤɨ 
ɟɦɭɥɶɝɭɸɬɶɫɹ, ɩɪɨɦɢɜɚɸɬɶ ɧɚ ɦɚɲɢɧɚɯ ɩɟɪɿɨɞɢɱɧɨʀ ɞɿʀ ɩɪɨɬɹɝɨɦ 
ɞɟɤɿɥɶɤɨɯ ɝɨɞɢɧ, ɚ ɥɟɝɤɿ ɩɥɚɬɬєɜɿ ɬɚ ɤɨɫɬɸɦɧɿ ɬɤɚɧɢɧɢ, ɹɤɿ ɦɿɫɬɹɬɶ ɦɟɧɲɭ 
ɤɿɥɶɤɿɫɬɶ ɡɚɛɪɭɞɧɟɧɶ, – ɧɚ ɥɿɧɿɹɯ ɛɟɡɩɟɪɟɪɜɧɨʀ ɞɿʀ ɭ ɜɢɝɥɹɞɿ ɞɠɝɭɬɚ ɚɛɨ 
ɪɨɡɩɪɚɜɥɟɧɢɦ ɩɨɥɨɬɧɨɦ ɩɪɨɬɹɝɨɦ 35-45 ɯɜ. ɉɪɨɦɢɜɚɧɧɹ ɡɞɿɣɫɧɸɸɬɶ ɜ 
ɪɨɡɱɢɧɚɯ ɉȺɊ: ɧɟɣɨɧɨɝɟɧɧɢɯ 0,8-1,2% ɚɛɨ ɚɧɿɨɧɧɢɯ 1,5-2%, ɿ ɫɨɞɢ 2-3% 

ɜɿɞ ɦɚɫɢ ɬɤɚɧɢɧɢ Д33].  

ȼɦɿɫɬ ɉȺɊ (ɦɝ/ɞɦ3) ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɜɿɞ ɩɪɨɦɢɜɚɧɧɹ ɬɤɚɧɢɧ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɚɤɢɦɢ ɞɚɧɢɦɢ: ɪɨɡɦɢɥɸɜɚɧɧɹ – 640-700, ɩɟɪɲɟ – 250-

350, ɞɪɭɝɟ – 120-150 ɬɚ ɨɫɬɚɧɧє ɩɪɨɦɢɜɚɧɧɹ – 40-20. 

ɉɨɜɧɟ ɜɢɞɚɥɟɧɧɹ ɡ ɲɟɪɫɬɹɧɢɯ ɬɤɚɧɢɧ ɪɨɫɥɢɧɧɢɯ ɡɚɛɪɭɞɧɟɧɶ 
ɞɨɫɹɝɚєɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɤɚɪɛɨɧɿɡɚɰɿʀ ɩɪɢ ɩɪɨɫɨɱɭɜɚɧɧɿ ɬɤɚɧɢɧɢ ɪɨɡɱɢɧɨɦ 
ɫɿɪɱɚɧɨʀ ɤɢɫɥɨɬɢ ɤɨɧɰɟɧɬɪɚɰɿєɸ 40-50 ɝ/ɞɦ3. ɉɿɫɥɹ ɜɢɞɚɥɟɧɧɹ ɧɚɞɥɢɲɤɚ 
ɤɢɫɥɨɬɢ ɜɿɞɠɢɦɚɧɧɹɦ ɧɚ ɜɚɥɚɯ ɫɥɿɞɭɸɬɶ ɜɢɫɭɲɭɜɚɧɧɹ, ɨɛɪɨɛɤɚ ɬɤɚɧɢɧɢ ɜ 
ɫɭɲɢɥɶɧɿɣ ɬɚ ɬɟɪɦɿɱɧɿɣ ɤɚɦɟɪɚɯ ɿ ɦɟɯɚɧɿɱɧɟ ɜɢɞɚɥɟɧɧɹ ɩɪɨɞɭɤɬɿɜ 
ɪɭɣɧɭɜɚɧɧɹ ɰɟɥɸɥɨɡɢ. Ɂɚɤɥɸɱɧɨɸ ɫɬɚɞɿєɸ ɩɪɨɰɟɫɭ є ɧɟɣɬɪɚɥɿɡɚɰɿɹ 
ɤɢɫɥɨɬɢ ɜɨɞɧɢɦ ɪɨɡɱɢɧɨɦ ɚɦɿɚɤɭ ɿ ɩɪɨɦɢɜɚɧɧɹ ɯɨɥɨɞɧɨɸ ɜɨɞɨɸ. 

ɒɟɪɫɬɹɧɿ ɬɤɚɧɢɧɢ ɮɚɪɛɭɸɬɶ ɛɚɪɜɧɢɤɚɦɢ ɪɿɡɧɢɯ ɤɥɚɫɿɜ: ɤɢɫɥɨɬɧɢɦɢ, 
ɤɢɫɥɨɬɧɢɦɢ ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɢɦɢ, ɯɪɨɦɨɜɢɦɢ, ɞɢɫɩɟɪɫɧɢɦɢ, ɚɤɬɢɜɧɢɦɢ, 
ɤɚɬɿɨɧɧɢɦɢ, ɤɭɛɨɜɢɦɢ, ɩɪɹɦɢɦɢ. 

Ȼɚɪɜɧɢɤ ɮɿɤɫɭєɬɶɫɹ ɭ ɜɨɥɨɤɧɿ ɡɚ ɪɚɯɭɧɨɤ ɿɨɧɧɢɯ ɡɜ’ɹɡɤɿɜ ɜ ɤɢɫɥɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ ɩɪɢ ɜɜɟɞɟɧɧɿ ɭ ɜɚɧɧɢ ɩɪɨɦɢɜɧɨɝɨ ɚɩɚɪɚɬɭ ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ. 

Ȼɚɪɜɧɢɤɢ ɡɚ ɯɿɦɿɱɧɨɸ ɩɪɢɪɨɞɨɸ є ɚɪɨɦɚɬɢɱɧɢɦɢ ɜɭɝɥɟɜɨɞɧɹɦɢ, ɹɤɿ 
ɦɚɸɬɶ ɛɟɧɡɨɥɶɧɟ ɤɿɥɶɰɟ. Ʉɢɫɥɨɬɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɪɢɬɚɦɚɧɧɿ ɛɚɪɜɧɢɤɚɦ ɧɚ 
ɨɫɧɨɜɿ ɧɿɬɪɨɮɟɧɨɥɿɜ ɡ ɤɚɪɛɨɤɫɢɥɶɧɢɦɢ, ɧɿɬɪɨɝɿɞɪɨɤɫɢɥɶɧɢɦɢ ɚɛɨ 
ɫɭɥɶɮɨɝɪɭɩɚɦɢ. 

ɉɪɹɦɿ (ɚɧɿɨɧɧɿ) ɛɚɪɜɧɢɤɢ є ɫɨɥɹɦɢ ɚɪɨɦɚɬɢɱɧɢɯ ɫɭɥɶɮɨɤɢɫɥɨɬ 
ɮɨɪɦɭɥɢ  R-SO3Na. Ȼɿɥɶɲɿɫɬɶ ɡ ɭɤɚɡɚɧɢɯ ɛɚɪɜɧɢɤɿɜ ɜɢɛɢɪɚєɬɶɫɹ ɡ ɪɨɡɱɢɧɿɜ 
ɧɟ ɩɨɜɧɨɸ ɦɿɪɨɸ (ɧɚ 60-95%) ɿ ɡɪɟɲɬɨɸ ɩɨɬɪɚɩɥɹє ɭ ɫɬɿɱɧɭ ɜɨɞɭ. ȼɟɥɢɤɚ 
ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɛɚɪɜɧɢɤɿɜ ɡɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɫɬɜɨɪɸє 
ɩɪɨɛɥɟɦɢ ɭ ɜɢɛɨɪɿ ɦɟɬɨɞɿɜ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ⱦɥɹ ɧɚɞɚɧɧɹ ɬɤɚɧɢɧɚɦ ɜɨɞɨɜɿɞɲɬɨɜɯɭɸɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɤɚɬɿɨɧɨɚɤɬɢɜɧɿ ɩɪɟɩɚɪɚɬɢ ɚɛɨ ɱɚɫɬɿɲɟ ɯɪɨɦɨɥɚɧ 
(ɤɨɦɩɥɟɤɫɧɚ ɫɿɥɶ ɯɥɨɪɧɨɝɨ ɯɪɨɦɭ ɿɡ ɫɬɟɚɪɢɧɨɜɨɸ ɤɢɫɥɨɬɨɸ). ȼ ɨɫɬɚɧɧɶɨɦɭ 
ɜɢɩɚɞɤɭ ɧɟ ɩɨɬɪɿɛɧɿ ɬɟɪɦɿɱɧɚ ɨɛɪɨɛɤɚ ɩɪɨɫɨɱɟɧɢɯ ɬɤɚɧɢɧ ɿ ʀɯ ɩɪɨɦɢɜɚɧɧɹ, 
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ɨɫɤɿɥɶɤɢ ɯɪɨɦɨɥɚɧ ɜɫɬɭɩɚє ɜ ɪɟɚɤɰɿɸ ɡ ɜɨɥɨɤɧɨɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɞɨ 
100°ɋ. 

Ⱦɥɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɜɨɜɧɹɧɨʀ ɝɚɥɭɡɿ ɯɚɪɚɤɬɟɪɧɚ 
ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɩɪɢɩɥɢɜɭ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ, ɨɫɨɛɥɢɜɨ ɪɿɡɤɨ 
ɜɢɪɚɠɟɧɿ ɜ ɰɟɯɚɯ ɮɚɪɛɭɜɚɧɧɹ ɜɨɥɨɤɧɚ ɿ ɝɪɟɛɿɧɧɨʀ ɫɬɪɿɱɤɢ. ɇɚɩɪɢɤɥɚɞ, 
ɤɨɟɮɿɰɿєɧɬ ɝɨɞɢɧɧɨʀ ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɜɿɞɜɟɞɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɤɚɦɜɨɥɶɧɨ-

ɩɪɹɞɢɥɶɧɿɣ ɮɚɛɪɢɰɿ ɫɬɚɧɨɜɢɬɶ: ɞɥɹ ɮɚɪɛɭɜɚɥɶɧɢɯ ɰɟɯɿɜ – 3,5, ɞɥɹ 
ɡɚɝɚɥɶɧɨɝɨ ɫɬɨɤɭ – 1,6-2,0 [33].  

Ⱦɥɹ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɦ. ɋɥɚɜɭɬɚ ɫɟɪɟɞɧɹ ɝɨɞɢɧɧɚ ɜɢɬɪɚɬɚ ɫɬɿɱɧɢɯ ɜɨɞ 
ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 20 ɦ3/ɝɨɞ, ɦɚɤɫɢɦɚɥɶɧɚ ɝɨɞɢɧɧɚ ɜɢɬɪɚɬɚ – 34,2 ɦ3/ɝɨɞ.  

ȼ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɹɬɶ ɱɚɫɬɢɧɤɢ ɫɢɪɨɜɢɧɢ (ɜɨɥɨɤɧɚ, ɜɨɪɫɢɧɤɢ) ɿ 
ɜɿɞɯɨɞɢ ɯɿɦɿɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ: ɡɚɦɚɫɥɸɜɚɱɿ, ɚɜɿɜɚɠɧɿ ɩɪɟɩɚɪɚɬɢ, ɲɥɿɯɬɚ, 
ɧɟɨɪɝɚɧɿɱɧɿ ɪɟɚɝɟɧɬɢ (ɤɚɥɶɰɢɧɨɜɚɧɚ ɫɨɞɚ, ɝɥɚɭɛɟɪɨɜɚ ɫɿɥɶ, ʀɞɤɢɣ ɧɚɬɪ, 
ɤɭɯɨɧɧɚ ɫɿɥɶ, ɝɿɞɪɨɫɭɥɶɮɿɬ, ɯɪɨɦɩɿɤ ɬɚ ɿɧ.), ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ (ɤɪɨɯɦɚɥɶ, 
ɦɭɪɚɲɢɧɚ ɬɚ ɨɰɬɨɜɚ ɤɢɫɥɨɬɢ, ɦɿɡɞɪɨɜɢɣ ɤɥɟɣ, ɝɥɿɰɟɪɢɧ ɬɚ ɿɧ.), ɋɉȺɊ ɬɚ 
ɨɛɪɨɛɧɿ ɩɪɟɩɚɪɚɬɢ (ɫɢɧɬɚɧɨɥ Ⱦɋ-10, ɫɭɥɶɮɨɧɨɥ ɇɉ-3, ɌɆɋ, Ɉɉ-10, 

ɜɢɪɿɜɧɸɜɚɱ Ⱥ, ɩɪɟɩɚɪɚɬ Ɉɋ-20, ɬɪɢɟɬɚɧɨɥɚɦɿɧ, ɚɥɤɢɥɨɚɦɿɞ, ɫɢɧɬɚɧɨɥ ɐɋ-

20, ɟɩɚɦɿɧ 06, ɫɬɟɚɪɨɤɫ-6 ɬɚ ɿɧ.), ɛɚɪɜɧɢɤɢ (ɤɢɫɥɨɬɧɿ, ɯɪɨɦɨɜɿ, ɞɢɫɩɟɪɫɧɿ, 
ɤɚɬɿɨɧɧɿ, ɤɭɛɨɜɿ, ɚɤɬɢɜɧɿ, ɩɪɹɦɿ), ɧɟɪɨɡɱɢɧɧɿ ɞɨɦɿɲɤɢ. Ⱦɨ ɿɧɲɢɯ 
ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɧɚɥɟɠɚɬɶ: ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ 
ɪɟɱɨɜɢɧɢ, ɬɟɤɫɬɢɥɶɧɨ-ɞɨɩɨɦɿɠɧɿ ɪɟɱɨɜɢɧɢ, ɠɢɪɢ, ɦɿɧɟɪɚɥɶɧɿ ɫɨɥɿ ɬɨɳɨ. 

ɇɚ 1ɬ ɬɤɚɧɢɧ ɜ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɢɬɶ 300-450 ɤɝ ɪɨɡɱɢɧɟɧɢɯ ɪɟɱɨɜɢɧ, ɜ 
ɬɨɦɭ ɱɢɫɥɿ ɛɟɡɡɨɥɶɧɢɯ – 40-50%. Ɉɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ ɡɧɚɱɧɨɸ ɦɿɪɨɸ 
ɫɤɥɚɞɚɸɬɶɫɹ ɿɡ ɫɩɨɥɭɤ, ɳɨ ɜɚɠɤɨ ɨɤɢɫɧɸɸɬɶɫɹ ɛɿɨɯɿɦɿɱɧɨ, - ɡɚɦɚɫɥɸɜɚɱɿɜ, 
ɚɜɿɜɚɠɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɿ ɲɥɿɯɬɢ. ɋɜɨєɪɿɞɧɿɫɬɶ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɡɧɚɱɚє 
ɩɨɧɢɠɟɧɭ ɜɟɥɢɱɢɧɭ ɩɨɤɚɡɧɢɤɚ ȻɋɄ ɜɿɞɧɨɫɧɨ ɏɋɄ (ɬɚɛɥ. 1.3). 

ɋɩɟɰɢɮɿɱɧɢɦɢ ɡɚɛɪɭɞɧɟɧɧɹɦɢ ɫɬɿɱɧɢɯ ɜɨɞ є ɣɨɧɢ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ: 
ɯɪɨɦɭ (ȱȱȱ), ɰɢɧɤɭ, ɦɿɞɿ, ɡɚɥɿɡɚ, ɤɚɞɦɿɸ, ɧɿɤɟɥɸ, ɤɨɛɚɥɶɬɭ, ɹɤɿ ɦɨɠɭɬɶ 
ɩɨɬɪɚɩɥɹɬɢ ɭ ɫɬɿɱɧɭ ɜɨɞɭ ɜɧɚɫɥɿɞɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ 
ɜɢɪɨɛɧɢɰɬɜɚ ɦɟɬɚɥɨɤɨɦɩɥɟɤɫɧɢɯ ɛɚɪɜɧɢɤɿɜ (ɯɪɨɦɨɜɢɯ, ɦɿɞɧɢɯ, ɧɿɤɟɥɟɜɢɯ, 
ɤɨɛɚɥɶɬɨɜɢɯ ɬɨɳɨ), ɡɚɤɪɿɩɥɸɜɚɱɚ - ɤɨɦɩɥɟɤɫɧɨʀ ɫɩɨɥɭɤɢ ɦɿɞɿ, ɯɪɨɦɨɥɚɧɭ, 
ɛɪɭɞɨ-ɜɿɞɲɬɨɜɯɭɸɱɨʀ ɬɚ ɜɨɝɧɟɬɪɢɜɤɨʀ ɨɛɪɨɛɨɤ ɩɪɨɞɭɤɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɪɟɚɝɟɧɬɿɜ ɧɚ ɨɫɧɨɜɿ ɫɨɥɟɣ ɦɟɬɚɥɿɜ. ɉɪɢ ɩɨɬɪɚɩɥɹɧɧɿ ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɜ 
ɚɟɪɨɬɟɧɤɢ ɫɬɚɧɰɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɜɨɧɢ ɿɧɝɿɛɭɸɬɶ 
ɚɤɬɢɜɧɿɫɬɶ ɧɿɬɪɢɮɿɤɭɸɱɢɯ ɛɚɤɬɟɪɿɣ, ɧɚɩɪɢɤɥɚɞ, ɣɨɧɢ ɦɿɞɿ ɬɚɤɢɣ ɜɩɥɢɜ 
ɡɞɿɣɫɧɸɸɬɶ ɜ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 0,05-0,56 ɝ/ɦ3, ɚ ɯɪɨɦɭ (ȱȱȱ) – ɩɨɧɚɞ 0,25 ɝ/ ɦ3

 

[36].  

ȼ ɫɬɿɱɧɿ ɜɨɞɢ ɬɚɤɨɠ ɩɨɬɪɚɩɥɹє ɞɪɿɛɧɟ ɞɟɮɨɪɦɨɜɚɧɟ ɜɨɥɨɤɧɨ (ɬɚɤ ɡɜɚɧɢɣ 
ɡɛɿɣ) ɜ ɫɟɪɟɞɧɶɨɦɭ, ɤɝ/ɬ: ɞɥɹ ɤɚɦɜɨɥɶɧɢɯ ɬɤɚɧɢɧ – ɞɨ 16; ɬɨɧɤɨɫɭɤɨɧɧɢɯ – 

ɞɨ 18. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 31 

Ɍɚɛɥɢɰɹ 1.3 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɜɨɜɧɹɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 

ɉɨɤɚɡɧɢɤɢ 
ɡɚɛɪɭɞɧɟɧɧɹ 

Ɍɨɧɤɨɫɭɤɨɧɧɚ 
ɮɚɛɪɢɤɚ (ɡɚ 
ɞɚɧɢɦɢ Д33]) 

ȼɨɪɨɲɢɥɨɜɝɪɚɞɫьɤɢɣ 
ɬɨɧɤɨɫɭɤɨɧɧɢɣ 
ɤɨɦɛɿɧɚɬ Д34] 

ɋɥɚɜɭɬɫьɤɚ 
ɫɭɤɨɧɧɚ 

ɮɚɛɪɢɤɚ Д35] 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, 
ɦɝ/ɞɦ3

 
85-225 94-380 158-375 

Ɂɨɥьɧɿɫɬь ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ, % 

- 13-60 - 

ɋɭɯɢɣ ɡɚɥɢɲɨɤ, 
ɦɝ/ɞɦ3

 
800-1300 - - 

Ɂɨɥьɧɿɫɬь ɫɭɯɨɝɨ 
ɡɚɥɢɲɤɭ, % 

45-56 - - 

Ɍɜɟɪɞɢɣ ɡɚɥɢɲɨɤ, 
ɦɝ/ɞɦ3

 
- 1900-3700 - 

Ɂɨɥьɧɿɫɬь ɬɜɟɪɞɨɝɨ 
ɡɚɥɢɲɤɭ, % 

- 29-57 - 

ɏɋɄ, ɦɝ/ɞɦ3
 240-650 670-1960 580-965 

ȻɋɄɩɨɜɧ, ɦɝ/ɞɦ3
 100-260 - 280-472 

ȻɋɄ5, ɦɝ/ɞɦ3
 - 95-460 - 

Ⱥɡɨɬ ɚɦɨɧɿɣɧɢɣ, 
ɦɝ/ɞɦ3

 
22-30 - 5,7-49 

ɏɪɨɦ, ɦɝ/ɞɦ3
 0,1-1,5 0,1-1,4 1,6-3,3 

Ɇɿɞь, ɦɝ/ɞɦ3
 - - 0,4-2,9 

ɐɢɧɤ, ɦɝ/ɞɦ3
 - - 0,3-1,8 

ɏɥɨɪɢɞɢ, ɦɝ/ɞɦ3
 80-180 - - 

ɋɭɥьɮɚɬɢ, ɦɝ/ɞɦ3
 - - 62-81 

Ɏɨɫɮɚɬɢ, ɦɝ/ɞɦ3
 5-8 - - 

Ɍɜɟɪɞɿɫɬь, ɦɝ·ɟɤɜ/ɞɦ3
 - - 6,3-6,9 

Ȼɚɪɜɧɢɤɢ, ɦɝ/ɞɦ3
 - - 36-132 

ɀɢɪɢ, ɦɝ/ɞɦ3
 - 23-147 - 

ɋɉȺɊ, ɦɝ/ɞɦ3
 - 28-78 28-53 

ɪɇ 6,8-8,5 7,2-7,8 6,8-7,3 

ȱɧɬɟɧɫɢɜɧɿɫɬь 
ɡɚɛɚɪɜɥɟɧɧɹ ɡɚ 
ɪɨɡɛɚɜɥɟɧɧɹɦ 

1:80-1:250 1:60-1:180 - 

Ɉɫɚɞ, % ɜɿɞ ɨɛ’єɦɭ 
ɜɨɞɢ 

0,3-1,2 0,5-2,5 - 

ȼɿɞɧɨɲɟɧɧɹ 
ɏɋɄ/ȻɋɄɩɨɜɧ 

2,4-2,5 - 2,1-2,0 

 
ȼɢɪɨɛɧɢɱɿ ɫɬɿɱɧɿ ɜɨɞɢ ɡɚ ɡɨɜɧɿɲɧɿɦ ɜɢɝɥɹɞɨɦ - ɰɟ ɤɚɥɚɦɭɬɧɚ ɪɿɞɢɧɚ, ɳɨ 

ɩɿɧɢɬɶɫɹ ɿ ɦɚє ɪɿɡɧɢɣ ɤɨɥɿɪ ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɡɚɛɚɪɜɥɟɧɧɹ. 
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Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɧɟɨɛɯɿɞɧɨ 
ɩɟɪɟɞɛɚɱɚɬɢ ɩɨɩɟɪɟɞɧє ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɢɬ, ɫɿɬɨɤ, 
ɜɨɥɨɤɧɨɭɥɨɜɥɸɜɚɱɿɜ ɬɨɳɨ. Ʌɟɝɤɿɫɬɶ ɮɪɚɤɰɿɣ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɡɚɬɪɢɦɚɬɢ, ɚ 
ɬɚɤɨɠ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɋɉȺɊ ɡɭɦɨɜɥɸɸɬɶ ɦɨɠɥɢɜɿɫɬɶ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɭ ɮɥɨɬɚɰɿʀ ɭ ɮɥɨɬɚɰɿɣɧɢɯ ɜɨɥɨɤɧɨɭɥɨɜɥɸɜɚɱɚɯ.  

ɇɟɩɨɫɬɿɣɧɿɫɬɶ ɩɪɢɩɥɢɜɭ ɫɬɿɱɧɢɯ ɜɨɞ, ɚ ɬɚɤɨɠ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɋɉȺɊ, ɛɚɪɜɧɢɤɿɜ, ɨɛɪɨɛɧɢɯ ɩɪɟɩɚɪɚɬɿɜ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɭ ɡɥɢɜɚɯ ɡ 
ɚɩɚɪɚɬɿɜ ɜɢɤɥɢɤɚɸɬɶ ɧɟɨɛɯɿɞɧɿɫɬɶ ɭɫɟɪɟɞɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɜɢɬɪɚɬɨɸ ɿ 
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɟɧɶ ɩɟɪɟɞ ɜɿɞɜɟɞɟɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɨɱɢɫɧɿ 
ɫɩɨɪɭɞɢ. 

Ⱦɥɹ ɡɦɟɧɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɢɯ ɛɿɨɥɨɝɿɱɧɨ 
ɡɚɛɪɭɞɧɟɧɶ, ɚ ɬɚɤɨɠ ɬɨɤɫɢɱɧɢɯ ɞɥɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, 
ɧɚɩɪɢɤɥɚɞ, ɋɉȺɊ, ɛɚɪɜɧɢɤɿɜ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɿ ɡ ɦɟɬɨɸ ɡɛɿɥɶɲɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɨɬɪɿɛɧɨ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɨɩɟɪɟɞɧє ɮɿɡɢɤɨ-ɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ.  

Ɍɟɯɧɨɥɨɝɿʀ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɪɨɡɪɨɛɥɟɧɿ ɞɥɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ 
ɦɿɫɬɹɬɶ ɛɚɪɜɧɢɤɢ, ɜɤɥɸɱɚɸɬɶ ɬɚɤɿ ɦɟɬɨɞɢ Д3, 4, 21, 34Ж: ɨɤɢɫɧɟɧɧɹ ɯɥɨɪɨɦ ɿ 
ɪɟɚɝɟɧɬɚɦɢ, ɳɨ ɦɿɫɬɹɬɶ ɯɥɨɪ (ɝɿɩɨɯɥɨɪɢɬ ɧɚɬɪɿɸ, ɯɥɨɪɧɟ ɜɚɩɧɨ, ɞɿɨɤɫɢɞ 
ɯɥɨɪɭ); ɟɥɟɤɬɪɨɯɿɦɿɱɧɟ ɨɤɢɫɧɟɧɧɹ; ɨɡɨɧɭɜɚɧɧɹ (ɤɪɿɦ ɞɢɫɩɟɪɫɧɢɯ 
ɛɚɪɜɧɢɤɿɜ); ɤɚɬɚɥɿɬɢɱɧɟ ɨɤɢɫɧɟɧɧɹ; ɚɞɫɨɪɛɰɿɸ ɧɚ ɚɤɬɢɜɨɜɚɧɨɦɭ ɜɭɝɿɥɥɿ ɬɚ 
ɩɨɥɿɦɟɪɧɢɯ ɚɞɫɨɪɛɟɧɬɚɯ; ɿɨɧɧɢɣ ɨɛɦɿɧ ɧɚ ɤɚɬɿɨɧɧɢɯ ɿ ɚɧɿɨɧɧɢɯ ɫɦɨɥɚɯ, 
ɦɿɤɪɨɩɨɪɢɫɬɢɯ ɿɨɧɿɬɚɯ, ɩɪɢɪɨɞɧɢɯ ɿɨɧɨɨɛɦɿɧɧɢɤɚɯ; ɭɥɶɬɪɚɮɿɥɶɬɪɚɰɿɸ; 
ɡɜɨɪɨɬɧɢɣ ɨɫɦɨɫ; ɟɤɫɬɪɚɤɰɿɸ; ɤɨɚɝɭɥɹɰɿɸ; ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɸ; ɯɿɦɿɱɧɟ 
ɜɿɞɧɨɜɥɟɧɧɹ; ɮɿɥɶɬɪɭɜɚɧɧɹ ɱɟɪɟɡ ɬɨɪɮ ɿ ɩɪɢɪɨɞɧɿ ɫɨɪɛɟɧɬɢ (ɰɟɨɥɿɬ, ɤɚɨɥɿɧ, 
ɚɫɤɚɧɿɬ, ɛɟɧɬɨɧɿɬ, ɝɭɦɛɪɿɧ, ɞɿɚɬɨɦɿɬ); ɮɥɨɬɚɰɿɸ ɚɫɨɰɿɚɬɿɜ ɉȺɊ, ɛɚɪɜɧɢɤɿɜ, 
ɝɿɞɪɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɿ ɬɟɯɧɨɥɨɝɿɣ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ 
ɡɧɚɱɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɪɟɚɝɟɧɬɿɜ, ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɜ ɪɹɞɿ ɦɟɬɨɞɿɜ ɧɟɨɛɯɿɞɧɚ 
ɪɟɝɟɧɟɪɚɰɿɹ ɦɚɬɟɪɿɚɥɿɜ (ɫɨɪɛɟɧɬɿɜ, ɣɨɧɨɨɛɦɿɧɧɢɤɿɜ, ɭɥɶɬɪɚɮɿɥɶɬɪɚɰɿɣɧɢɯ 
ɚɛɨ ɡɜɨɪɨɬɧɨɨɫɦɨɬɢɱɧɢɯ ɦɟɦɛɪɚɧ ɬɚ ɿɧ.), ɭɬɜɨɪɟɧɧɹɦ ɬɨɤɫɢɱɧɢɯ ɞɥɹ 
ɝɿɞɪɨɛɿɨɧɬɿɜ ɩɪɨɞɭɤɬɿɜ ɪɟɚɤɰɿɣ, ɜɟɥɢɤɢɯ ɨɛ’єɦɿɜ ɨɫɚɞɿɜ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ 
ɡɧɟɲɤɨɞɢɬɢ ɬɚ ɭɬɢɥɿɡɭɜɚɬɢ. 

ȼ ɬɟɯɧɨɥɨɝɿʀ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɢ ɜɢɛɨɪɿ ɦɟɬɨɞɭ 
ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɩɟɪɟɜɚɝɭ ɧɚɥɟɠɢɬɶ ɜɿɞɞɚɜɚɬɢ ɮɥɨɬɚɰɿɣɧɢɦ ɦɟɬɨɞɚɦ ɱɟɪɟɡ 
ɜɢɫɨɤɭ ɞɢɫɩɟɪɫɧɿɫɬɶ ɱɚɫɬɢɧɨɤ, ɧɚɩɪɢɤɥɚɞ, ɩɪɢ ɯɿɦɿɱɧɨɦɭ ɨɫɚɞɠɟɧɧɿ - 

ɝɿɞɪɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ; ɥɟɝɤɿɫɬɶ, ɳɨ ɡɭɦɨɜɥɸє ɯɨɪɨɲɭ ɮɥɨɬɨɜɚɧɿɫɬɶ 
ɩɥɚɫɬɿɜɰɿɜ ɡ ɚɞɫɨɪɛɨɜɚɧɢɦɢ ɧɚ ʀɯ ɩɨɜɟɪɯɧɿ ɦɨɥɟɤɭɥɚɦɢ ɛɚɪɜɧɢɤɿɜ, 
ɧɚɩɪɢɤɥɚɞ, ɩɪɢ ɛɿɨɤɨɚɝɭɥɹɰɿʀ; ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɋɉȺɊ, 
ɟɦɭɥɶɝɨɜɚɧɢɯ ɠɢɪɿɜ. 
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ɉɿɫɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɨɬɪɿɛɧɨ ɡɞɿɣɫɧɸɜɚɬɢ 
ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɜɨɜɧɹɧɨʀ ɝɚɥɭɡɿ ɨɛɨɫɨɛɥɟɧɨ 
ɚɛɨ ɪɚɡɨɦ ɿɡ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɦɿɫɬɚ.  

ɉɪɢ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɛɚɪɜɧɢɤɢ ɬɚ ɣɨɧɢ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ 
ɜɢɞɚɥɹɸɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɛɿɨɮɥɨɤɭɥɹɰɿʀ ɚɤɬɢɜɧɢɦ ɦɭɥɨɦ (ɚɞɫɨɪɛɰɿʀ) Д24, 37, 

38Ж; ɨɤɢɫɧɟɧɧɹ ɚɞɚɩɬɨɜɚɧɢɦɢ ɤɭɥɶɬɭɪɚɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ Д39Ж, ɧɚɩɪɢɤɥɚɞ, 
ɤɭɥɶɬɭɪɨɸ ɞɪɿɠɞɠɿɜ Д40Ж ɚɛɨ ɝɪɢɛɿɜ Д41, 42Ж; ɞɟɫɬɪɭɤɰɿʀ ɚɧɚɟɪɨɛɧɢɦɢ 
ɛɚɤɬɟɪɿɹɦɢ ɜ ɚɧɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɚɯ Д43]. 

ȼɬɿɦ ɩɨɬɪɿɛɧɨ ɡɚɜɜɚɠɢɬɢ, ɳɨ ɜɢɫɨɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ 
ɞɟɫɬɪɭɤɰɿʀ ɛɚɪɜɧɢɤɿɜ ɩɟɜɧɢɯ ɤɭɥɶɬɭɪ (ɩɨɧɚɞ 93% ɞɥɹ ɝɪɢɛɿɜ Д42]) 

ɞɨɫɹɝɚєɬɶɫɹ ɬɿɥɶɤɢ ɩɪɢ ɫɬɪɨɝɨɦɭ ɞɨɬɪɢɦɭɜɚɧɧɿ ɱɢɫɬɨɬɢ ɤɭɥɶɬɭɪɢ, ɿɧɚɤɲɟ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɧɚɱɧɨ ɡɦɟɧɲɭєɬɶɫɹ, ɚ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ – 

ɡɛɿɥɶɲɭєɬɶɫɹ. 
ɇɚɹɜɧɿɫɬɶ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 

ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɡɚ ɭɱɚɫɬɸ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɿɜ Д44]. 

 

1.1.2.2. ɋɬɿɱɧɿ ɜɨɞɢ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ 

 

ɒɤɿɪɹɧɿ ɡɚɜɨɞɢ ɫɩɨɠɢɜɚɸɬɶ ɧɚ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɬɪɟɛɢ ɧɚɣɛɿɥɶɲɭ 
ɤɿɥɶɤɿɫɬɶ ɜɨɞɢ, ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 

Ɇɚɣɠɟ ɜɫɿ ɩɪɨɰɟɫɢ ɜɢɝɨɬɨɜɥɟɧɧɹ ɲɤɿɪɢ ɜɿɞɛɭɜɚɸɬɶɫɹ ɭ ɜɨɞɧɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ, ɱɟɪɟɡ ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ 
ɦɿɫɬɹɬɶ ɜ ɨɫɧɨɜɧɨɦɭ ɪɨɡɱɢɧɧɿ ɩɪɨɬɟʀɧɢ, ɳɨ ɜɢɞɚɥɹɸɬɶɫɹ ɿɡ ɲɤɿɪɢ, ɬɚ 
ɧɚɞɥɢɲɤɢ ɯɿɦɿɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ ɜɢɪɨɛɧɢɰɬɜɿ. 
Ʉɿɥɶɤɿɫɬɶ ɫɬɿɱɧɢɯ ɜɨɞ ɬɚ ʀɯ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɜɢɡɧɚɱɚɸɬɶɫɹ ɨɫɨɛɥɢɜɨɫɬɹɦɢ 
ɬɟɯɧɨɥɨɝɿʀ ɲɤɿɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɪɢɡɧɚɱɟɧɧɹ ɲɤɿɪɢ, ɳɨ 
ɜɢɪɨɛɥɹєɬɶɫɹ, ɚ ɬɚɤɨɠ ɜɿɞ ɹɤɨɫɬɿ ɫɢɪɨɜɢɧɢ, ʀʀ ɜɢɞɭ, ɦɟɬɨɞɿɜ ɤɨɧɫɟɪɜɭɜɚɧɧɹ 
ɿ ɡɛɟɪɿɝɚɧɧɹ ɲɤɭɪ. 

ȼ ɹɤɨɫɬɿ ɫɢɪɨɜɢɧɢ ɞɥɹ ɞɭɛɥɟɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɲɤɿɪ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɲɤɭɪɢ ɫɜɿɣɫɶɤɢɯ ɿ ɞɢɤɢɯ ɬɜɚɪɢɧ.  

ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɲɤɿɪɢ ɡɿ ɲɤɭɪɢ ɜɢɞɚɥɹɸɬɶ ɜɨɥɨɫɫɹ, ɟɩɿɞɟɪɦɿɫ ɿ 
ɩɿɞɲɤɿɪɧɭ ɤɥɿɬɤɨɜɢɧɭ. ȼɨɥɨɤɧɢɫɬɚ ɫɬɪɭɤɬɭɪɚ ɞɟɪɦɢ ɡɛɟɪɿɝɚєɬɶɫɹ, ɩɪɨɬɟ 
ɨɤɪɟɦɿ ʀʀ ɟɥɟɦɟɧɬɢ ɡɦɿɧɸɸɬɶɫɹ ɩɿɞ ɜɩɥɢɜɨɦ ɦɟɯɚɧɿɱɧɢɯ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɿ 
ɯɿɦɿɱɧɢɯ ɞɿɣ, ɳɨ ɨɛɭɦɨɜɥɸє ɡɦɿɧɭ ɜɥɚɫɬɢɜɨɫɬɟɣ ɞɟɪɦɢ ɜ ɰɿɥɨɦɭ. 

Ⱦɥɹ ɤɨɧɫɟɪɜɭɜɚɧɧɹ ɫɢɪɨɜɢɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɯɥɨɪɢɞ ɧɚɬɪɿɸ ɜɢɬɪɚɬɨɸ 
25-30% ɦɚɫɢ ɩɚɪɧɢɯ ɲɤɭɪ, ɚ ɭ ɜɢɩɚɞɤɭ ɞɨɜɝɨɬɪɢɜɚɥɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɚɛɨ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɚɤɨɠ ɿ ɚɧɬɢɫɟɩɬɢɤɢ. 

ȼɫɿ ɩɪɨɰɟɫɢ ɲɤɿɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɩɨɞɿɥɹɸɬɶ ɧɚ ɬɪɢ ɨɫɧɨɜɧɿ ɝɪɭɩɢ: 
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 ɩɿɞɝɨɬɨɜɱɿ, ɹɤɿ ɡɚɤɿɧɱɭɸɬɶɫɹ ɨɞɟɪɠɚɧɧɹɦ ɝɨɥɢɧɢ (ɩɪɨɦɢɜɚɧɧɹ 
ɫɢɪɨɜɢɧɢ, ɜɿɞɦɨɱɭɜɚɧɧɹ, ɦɿɡɞɪɿɧɧɹ, ɡɨɥɿɧɧɹ, ɨɛɟɡɡɨɥɸɜɚɧɧɹ ɬɚ 
ɿɧɲɿ);  

 ɞɭɛɢɥɶɧɿ ɚɛɨ ɮɚɪɛɭɜɚɥɶɧɨ-ɠɢɪɭɜɚɥɶɧɿ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɨɞɟɪɠɚɬɢ 
ɞɭɛɥɟɧɢɣ ɧɚɩɿɜɮɚɛɪɢɤɚɬ (ɩɿɤɟɥɸɜɚɧɧɹ, ɞɭɛɥɟɧɧɹ, ɧɟɣɬɪɚɥɿɡɚɰɿɹ, 
ɮɚɪɛɭɜɚɧɧɹ ɿ ɠɢɪɭɜɚɧɧɹ); 

 ɨɛɪɨɛɧɿ, ɹɤɿ ɡɚɜɟɪɲɭɸɬɶ ɜɢɪɨɛɥɟɧɧɹ ɲɤɿɪ (ɪɨɡɜɟɞɟɧɧɹ, ɫɭɲɿɧɧɹ, 
ɡɜɨɥɨɠɭɜɚɧɧɹ, ɨɛɪɿɡɭɜɚɧɧɹ, ɬɹɠɿɧɧɹ, ɩɪɨɤɚɱɭɜɚɧɧɹ, ɲɥɿɮɭɜɚɧɧɹ, 
ɩɪɟɫɭɜɚɧɧɹ). 

ȼ ɨɛɪɨɛɧɢɯ ɨɩɟɪɚɰɿɹɯ, ɹɤɿ є ɫɭɯɢɦɢ, ɫɬɿɱɧɿ ɜɨɞɢ ɧɟ ɭɬɜɨɪɸɸɬɶɫɹ, ɥɢɲɟ 
ɧɟɜɟɥɢɤɭ ɱɚɫɬɢɧɭ ʀɯ ɨɞɟɪɠɭɸɬɶ ɜ ɪɟɡɭɥɶɬɚɬɿ ɦɢɣɤɢ ɨɛɥɚɞɧɚɧɧɹ ɿ 
ɩɪɢɦɿɳɟɧɶ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɨɞɚ ɜ ɲɤɿɪɹɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ ɜɢɬɪɚɱɚєɬɶɫɹ ɧɚ ɬɚɤɿ 
ɩɨɬɪɟɛɢ: 

 ɩɪɨɜɟɞɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ (ɪɨɡɱɢɧɟɧɧɹ ɯɿɦɿɱɧɢɯ 
ɦɚɬɟɪɿɚɥɿɜ, ɭɜɟɞɟɧɧɹ ɜ ɬɨɜɳɭ ɫɢɪɨɜɢɧɢ ɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ 
ɞɭɛɢɥɶɧɢɯ ɪɟɱɨɜɢɧ ɿ ɯɿɦɿɱɧɢɯ ɪɟɚɝɟɧɬɿɜ, ɜɢɞɚɥɟɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ 
ɪɟɱɨɜɢɧ, ɩɟɪɟɞɚɱɭ ɬɟɩɥɚ, ɨɛɜɨɞɧɟɧɧɹ ɿ ɩɟɪɟɦɿɲɭɜɚɧɧɹ); 

 ɡɪɨɲɭɜɚɧɧɹ ɜɨɞɨɸ ɫɢɪɨɜɢɧɢ ɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɩɪɢ ɦɟɯɚɧɿɱɧɿɣ 
ɨɛɪɨɛɰɿ ɧɚ ɦɿɡɞɪɢɥɶɧɢɯ, ɜɨɥɨɫɨɡɝɿɧɧɢɯ, ɱɢɫɬɢɥɶɧɢɯ ɿ ɞɜɨʀɥɶɧɢɯ 
ɦɚɲɢɧɚɯ; 

 ɩɪɨɦɢɜɚɧɧɹ ɦɚɲɢɧ ɿ ɚɩɚɪɚɬɿɜ, ɨɱɢɳɟɧɧɹ ɬɚ ɨɛɟɡɩɢɥɸɜɚɧɧɹ 
ɩɨɜɿɬɪɹ ɬɚ ɿɧ. 

ɉɪɨɰɟɫɢ ɯɿɦɿɱɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɲɤɿɪɢ, ɹɤɿ ɩɪɨɜɨɞɹɬɶ ɭ ɜɨɞɧɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ, ɦɨɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ ɩɪɨɰɟɫɢ ɨɛɪɨɛɤɢ ɲɤɿɪɹɧɨʀ ɫɢɪɨɜɢɧɢ 
ɯɿɦɿɱɧɢɦɢ ɪɨɡɱɢɧɚɦɢ ɿ ɩɪɨɰɟɫɢ ɜɢɞɚɥɟɧɧɹ ɿɡ ɧɟʀ ɪɿɡɧɨɦɚɧɿɬɧɢɯ 
ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɩɪɨɞɭɤɬɿɜ ɪɟɚɤɰɿɣ ɲɥɹɯɨɦ ɜɢɦɢɜɚɧɧɹ, ɳɨ ɧɚɡɢɜɚɸɬɶ 
ɩɪɨɦɢɜɤɚɦɢ. 

Ɍɜɟɪɞɿ ɜɿɞɯɨɞɢ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɦɟɯɚɧɿɱɧɢɯ ɨɩɟɪɚɰɿɹɯ, ɹɤ ɩɪɚɜɢɥɨ, 
ɡɛɢɪɚɸɬɶ ɭ ɫɩɟɰɿɚɥɶɧɿ ɤɨɧɬɟɣɧɟɪɢ ɿ ɫɩɪɹɦɨɜɭɸɬɶ ɧɚ ɩɨɞɚɥɶɲɭ ɩɟɪɟɪɨɛɤɭ 
ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɦɚɥɹɪɧɨɝɨ ɤɥɟɸ ɿ ɞɨɛɪɢɜ. Ⱦɟɹɤɚ ɱɚɫɬɢɧɚ 
ɜɿɞɯɨɞɿɜ (ɨɛɪɿɡɤɢ ɲɤɭɪɢ, ɝɨɥɢɧɢ ɿ ɲɤɿɪɢ, ɤɚɜɚɥɤɢ ɦɿɡɞɪɢ, ɲɟɪɫɬɶ ɿ ɬ. ɿɧ.) 
ɩɨɬɪɚɩɥɹє ɜ ɰɟɯɨɜɭ ɤɚɧɚɥɿɡɚɰɿɸ ɜ ɪɟɡɭɥɶɬɚɬɿ ɜɿɞɜɟɞɟɧɧɹ ɜɨɞɢ, ɜɢɤɨɪɢɫɬɚɧɨʀ 
ɞɥɹ ɡɪɨɲɟɧɧɹ ɜ ɦɟɯɚɧɿɱɧɢɯ ɨɩɟɪɚɰɿɹɯ, ɚ ɬɚɤɨɠ ɞɥɹ ɦɢɬɬɹ ɩɿɞɥɨɝ ɬɚ 
ɩɪɢɛɢɪɚɧɧɹ ɩɪɢɦɿɳɟɧɶ. 

ɍ ɩɪɨɰɟɫɿ ɲɤɿɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɡɚɫɬɨɫɨɜɭɸɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ: ɫɿɪɱɚɧɭ ɤɢɫɥɨɬɭ, ɜɚɩɧɨ, ɤɚɥɶɰɢɧɨɜɚɧɭ 
ɫɨɞɭ, ɫɭɥɶɮɚɬ ɧɚɬɪɿɸ, ɫɿɪɱɢɫɬɢɣ ɧɚɬɪɿɣ, ɝɿɩɨɫɭɥɶɮɿɬ, ɯɪɨɦɩɿɤ, ɬɚɧɿɞɢ, 
ɫɢɧɬɚɧɢ, ɫɭɥɶɮɚɬ ɚɦɨɧɿɸ, ɫɢɧɬɟɬɢɱɧɿ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ, 
ɨɛɪɨɛɧɿ ɩɪɟɩɚɪɚɬɢ, ɝɚɫ, ɦɟɬɢɥɨɜɿ ɟɮɿɪɢ, ɩɚɬɨɤɭ ɬɨɳɨ.  
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ɋɢɧɬɟɬɢɱɧɿ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɛɚɝɚɬɶɨɯ 
ɹɤɨɫɬɹɯ – ɹɤ ɪɨɡɱɢɧɧɢɤɢ, ɡɦɨɱɭɜɚɱɿ, ɦɢɸɱɿ ɡɚɫɨɛɢ, ɟɦɭɥɶɝɚɬɨɪɢ, 
ɞɢɫɩɟɪɝɚɬɨɪɢ, ɩɪɢɫɤɨɪɸɜɚɱɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɬɚ ɿɧ. 

ɉɿɞ ɱɚɫ ɪɿɡɧɢɯ ɦɨɤɪɢɯ ɨɩɟɪɚɰɿɣ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɜɢɱɢɧɤɨɸ ɬɚ ɨɛɪɨɛɤɨɸ 
ɲɤɭɪ, ɭɫɿ ɰɿ ɪɟɱɨɜɢɧɢ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɫɬɿɱɧɿ ɜɨɞɢ, ɹɤɿ ɫɤɢɞɚɸɬɶ ɜ 
ɤɚɧɚɥɿɡɚɰɿɸ. Ʉɪɿɦ ɬɨɝɨ, ɜ ɫɬɿɱɧɿ ɜɨɞɢ ɩɟɪɟɯɨɞɹɬɶ ɤɨɦɩɨɧɟɧɬɢ ɫɚɦɢɯ ɲɤɭɪ, 
ɚ ɫɚɦɟ: ɤɨɥɚɝɟɧɨɜɿ ɛɿɥɤɢ, ɠɢɪɢ ɣ ɠɢɪɨɩɨɞɿɛɧɿ ɪɟɱɨɜɢɧɢ, ɞɟɹɤɿ ɦɿɧɟɪɚɥɶɧɿ 
ɪɟɱɨɜɢɧɢ, ɳɨ ɦɿɫɬɹɬɶ ɧɚɬɪɿɣ, ɤɚɥɿɣ, ɤɚɥɶɰɿɣ ɬɚ ɿɧɲɿ ɟɥɟɦɟɧɬɢ.  

ɉɢɬɨɦɚ ɤɿɥɶɤɿɫɬɶ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚ 1000 ɞɦ2
 ɜɢɪɨɛɥɟɧɨʀ 

ɩɪɨɞɭɤɰɿʀ ɫɬɚɧɨɜɢɬɶ 2-9,5 ɦ3
 (ɦɟɧɲɿ ɡɧɚɱɟɧɧɹ ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ɜɢɪɨɛɥɟɧɧɹ 

ɬɜɟɪɞɢɯ ɲɤɿɪ, ɫɟɪɟɞɧɿ - ɸɯɬɢ, ɜɟɥɢɤɿ - ɯɪɨɦɨɜɢɯ ɲɤɿɪ). 
ɋɬɿɱɧɿ ɜɨɞɢ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ ɦɿɫɬɹɬɶ ɡɚɛɪɭɞɧɟɧɧɹ ɭ ɜɢɫɨɤɢɯ 

ɤɨɧɰɟɧɬɪɚɰɿɹɯ, ɦɝ/ɞɦ3: ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ - ɞɨ 12000, ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɏɋɄ - ɞɨ 6000, ȻɋɄ5 - ɞɨ 1500, ɣɨɧɿɜ ɯɪɨɦɭ (ȱȱȱ) - ɞɨ 200, ɫɭɥɶɮɿɞɿɜ - ɞɨ 
300, ɠɢɪɿɜ - ɞɨ 800, ɋɉȺɊ - ɞɨ 250, ɲɟɪɫɬɿ - ɞɨ 50, ɪɇ ɡɚɝɚɥɶɧɨɝɨ ɫɬɨɤɭ 
ɞɨɫɹɝɚє 11,5 (ɬɚɛɥ. 1.4).  

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ, ɜ ɨɫɧɨɜɧɨɦɭ, 

ɲɟɪɫɬɿ, ɧɟɨɛɯɿɞɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɩɨɩɟɪɟɞɧє ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ ɧɚ ɫɿɬɱɚɬɢɯ 
ɚɛɨ ɮɥɨɬɚɰɿɣɧɢɯ ɲɟɪɫɬɟɭɥɨɜɥɸɜɚɱɚɯ. 

ɇɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɜɢɬɪɚɬ ɫɬɿɱɧɢɯ ɜɨɞ ɿ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ ɜ ɧɢɯ 
ɡɭɦɨɜɥɸє ɡɚɫɬɨɫɭɜɚɧɧɹ ɭɫɟɪɟɞɧɟɧɧɹ ɩɨɬɨɤɭ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ɂɚɥɟɠɧɨ ɜɿɞ ɦɿɫɰɟɜɢɯ ɭɦɨɜ ɿ ɩɪɢɣɧɹɬɨʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɥɢɜɿ ɞɜɚ ɜɚɪɿɚɧɬɢ ʀɯ ɜɿɞɜɟɞɟɧɧɹ: єɞɢɧɢɦ ɩɨɬɨɤɨɦ ɚɛɨ 
ɲɥɹɯɨɦ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɿɡ ɡɚɝɚɥɶɧɨɝɨ ɩɨɬɨɤɭ ɤɢɫɥɢɯ ɞɭɛɢɥɶɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ, ɹɤɿ ɜɦɿɳɭɸɬɶ ɯɪɨɦ ɭ ɜɟɥɢɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ (ɜɿɞ ɨɩɟɪɚɰɿʀ ɞɭɛɥɟɧɧɹ ɿ 
ɩɨɞɚɥɶɲɨʀ ɩɪɨɦɢɜɤɢ), ɬɚ ɥɭɠɧɢɯ ɡɨɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ (ɜɿɞ ɨɩɟɪɚɰɿʀ ɡɨɥɿɧɧɹ 
ɿ ɩɨɞɚɥɶɲɢɯ ɩɪɨɦɢɜɨɤ). Ɋɟɲɬɭ ɫɤɥɚɞɚɸɬɶ ɫɬɿɱɧɿ ɜɨɞɢ ɜɿɞ ɨɩɟɪɚɰɿɣ 
ɜɿɞɦɨɱɭɜɚɧɧɹ, ɡɧɟɡɨɥɸɜɚɧɧɹ, ɧɟɣɬɪɚɥɿɡɚɰɿʀ, ɡɧɟɠɢɪɸɜɚɧɧɹ, ɠɢɪɭɜɚɧɧɹ, 
ɮɚɪɛɭɜɚɧɧɹ ɬɚ ɩɪɨɦɢɜɨɤ, ɹɤɿ ɡɚɜɟɪɲɭɸɬɶ ɛɿɥɶɲɿɫɬɶ ɨɩɟɪɚɰɿɣ. ɐɢɦ ɫɬɿɱɧɢɦ 
ɜɨɞɚɦ ɩɪɢɬɚɦɚɧɧɚ ɫɥɚɛɨɥɭɠɧɚ ɪɟɚɤɰɿɹ. 

ȼ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɞɥɹ ɡɚɝɚɥɶɧɨɝɨ ɫɬɨɤɭ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɞɜɨɫɬɭɩɟɧɟɜɨɸ ɪɟɚɝɟɧɬɧɨɸ 
ɧɚɩɿɪɧɨɸ ɮɥɨɬɚɰɿєɸ Д21]. ȱɡ ɚɧɚɥɿɡɭ ɤɿɥɶɤɨɫɬɿ ɬɚ ɫɤɥɚɞɭ ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ 
ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ, ɨɱɟɜɢɞɧɨ, ɳɨ ɨɫɧɨɜɧɢɦɢ 
ɥɿɦɿɬɭɸɱɢɦɢ ɫɤɢɞ ɡɚɛɪɭɞɧɟɧɧɹɦɢ є ɫɿɪɱɢɫɬɢɣ ɧɚɬɪɿɣ, ɯɪɨɦ (ȱȱȱ), ɋɉȺɊ, 
ɦɚɫɥɚ ɿ ɠɢɪɢ. 

Ɍɨɦɭ ɜ ɬɟɯɧɨɥɨɝɿɸ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ ɛɭɥɨ 
ɜɤɥɸɱɟɧɨ ɯɿɦɿɱɧɭ ɨɛɪɨɛɤɭ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɭɥɶɮɿɞɿɜ ɿ ɯɪɨɦɭ 
ɧɚ ɧɟɪɨɡɱɢɧɧɿ ɫɩɨɥɭɤɢ, ɜ ɩɨєɞɧɚɧɧɿ ɡ ɟɮɟɤɬɢɜɧɢɦ ɜɢɞɿɥɟɧɧɹɦ ɿɡ ɫɬɿɱɧɢɯ 
ɜɨɞ ɧɟɪɨɡɱɢɧɧɨʀ ɮɚɡɢ, ɩɪɢɱɨɦɭ ɩɪɢ ɜɢɛɨɪɿ ɦɟɬɨɞɭ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɛɭɥɨ 
ɜɪɚɯɨɜɚɧɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɫɨɤɨɝɨ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɜɿɞ 
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ɫɩɥɢɜɚɸɱɢɯ ɪɟɱɨɜɢɧ (ɦɚɫɥɚ, ɠɢɪɢ) ɿ ɋɉȺɊ. ȼɢɯɨɞɹɱɢ ɡ ɰɶɨɝɨ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɹɤɚ 
ɩɨɥɹɝɚє ɜ ɨɛɪɨɛɰɿ ɫɬɿɱɧɢɯ ɜɨɞ ɫɿɪɱɚɧɨɤɢɫɥɢɦ ɡɚɥɿɡɨɦ (ɞɨɡɨɸ ɜɿɞ 0,5 ɞɨ 
1ɝ/ɞɦ3) ɿ ɜɚɩɧɨɦ ɿɡ ɞɜɨɫɬɭɩɿɧɱɚɫɬɢɦ ɮɥɨɬɚɰɿɣɧɢɦ ɩɪɨɹɫɧɟɧɧɹɦ ʀɯ.  

Ɍɚɛɥɢɰɹ 1.4 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ 

ɉɨɤɚɡɧɢɤɢ ɡɚɛɪɭɞɧɟɧɧɹ 
Ɂɚ ɞɚɧɢɦɢ 
Ɇȱɋȱ Д45] 

Ɂɚ ɞɚɧɢɦɢ Д21] 

Ɂɚ ɞɚɧɢɦɢ 
ɲɤɿɪɡɚɜɨɞɭ «ɋɜɿɬ 

ɲɤɿɪɢ», ɦ. Ȼɨɥɟɯɿɜ 
ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫьɤɨʀ 

ɨɛɥ. (2011 ɪ.) 
Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, 
ɦɝ/ɞɦ3

 
2730 2000-12000 

2000-10000 

ɋɭɯɢɣ ɡɚɥɢɲɨɤ, ɦɝ/ɞɦ3
 6000 4000-11500 - 

ɏɋɄ, ɦɝ/ɞɦ3
 2500 2500-3200 1500-6000 

ȻɋɄɩɨɜɧ, ɦɝ/ɞɦ3
 1350 - - 

ȻɋɄ5, ɦɝ/ɞɦ3
 960 700-1500 700-1500 

ɉɟɪɦɚɧɝɚɧɚɬɧɚ 
ɨɤɢɫɧɸɜɚɧɿɫɬь, ɦɝ/ɞɦ3

 
790 - 

- 

Ⱥɡɨɬ ɡɚɝɚɥьɧɢɣ, ɦɝ/ɞɦ3
 230 - - 

Ⱥɡɨɬ ɚɦɨɧɿɣɧɢɣ, ɦɝ/ɞɦ3
 120 - 20-25 

ɏɪɨɦ, ɦɝ/ɞɦ3
 126 50-200 5-12 

ɋɭɥьɮɿɞɢ, ɦɝ/ɞɦ3
 140 50-300 50-300 

ɀɢɪɢ, ɦɝ/ɞɦ3
 330 200-800 200-300 

ɋɉȺɊ, ɦɝ/ɞɦ3
 75 0-75 75-250 

Ɏɟɧɨɥɢ, ɦɝ/ɞɦ3
 20 0-40 - 

ɏɥɨɪɢɞɢ, ɦɝ/ɞɦ3
 3200 - - 

ɋɭɥьɮɚɬɢ, ɦɝ/ɞɦ3
 930 - - 

ɒɟɪɫɬь, ɦɝ/ɞɦ3
 - 40-50 - 

ɪɇ 9,3 8,5-11,5 8,5-11,5 

ȼɢɬɪɚɬɚ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɦ3
 

ɧɚ 1000 ɞɦ2
 ɜɢɪɨɛɥɟɧɨʀ 

ɩɪɨɞɭɤɰɿʀ 
- 2-9,5 

- 

ȼɿɞɧɨɲɟɧɧɹ ɏɋɄ/ȻɋɄ5 2,6 3,6-2,1 2,1-4 

 

Ɉɱɿɤɭɜɚɧɢɣ ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɨɩɢɫɚɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ 
ɜɢɪɚɠɚєɬɶɫɹ ɜ ɬɚɤɢɯ ɡɧɚɱɟɧɧɹɯ ɡɚɥɢɲɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ, 
ɦɝ/ɞɦ3: ɧɟɪɨɡɱɢɧɧɿ ɞɨɦɿɲɤɢ – 100-500; ɯɪɨɦ – 0,5-1,0; ɫɭɥɶɮɿɞɢ – 0,5-1,0; 

ɠɢɪɢ ɿ ɦɚɫɥɚ – 1,0-5,0; ɋɉȺɊ – 10-20; ȻɋɄ – 500-300. ɉɨɩɟɪɟɞɧɶɨ ɨɱɢɳɟɧɚ 
ɫɬɿɱɧɚ ɜɨɞɚ ɡ ɭɤɚɡɚɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɟɧɶ ɦɨɠɟ ɛɭɬɢ ɜɿɞɜɟɞɟɧɚ 
ɧɚ ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɨɤɪɟɦɨ ɚɛɨ ɪɚɡɨɦ ɿɡ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ 
ɦɿɫɬɚ.  
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ȼɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɥɨɤɚɥɶɧɨɝɨ ɨɱɢɳɟɧɧɹ ɤɢɫɥɢɯ ɞɭɛɢɥɶɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɜɦɿɳɭɸɬɶ ɯɪɨɦ ɭ ɜɟɥɢɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ (ɩɪɢ ɯɪɨɦɨɜɨɦɭ 
ɞɭɛɥɟɧɧɿ) ɚɛɨ ɬɚɧɿɞɿɜ (ɩɪɢ ɪɨɫɥɢɧɧɨɦɭ ɞɭɛɥɟɧɧɿ), ɥɭɠɧɢɯ ɡɨɥɶɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ ɬɚ ɡɚɝɚɥɶɧɨɝɨ (ɪɟɲɬɚ ɩɨɬɨɤɿɜ) ɫɬɨɤɭ ɦɨɠɟ ɛɭɬɢ ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞɧɢɦ 
ɩɪɢ ɨɞɟɪɠɚɧɧɿ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɰɿɧɧɢɯ ɪɟɚɝɟɧɬɿɜ-ɞɭɛɢɬɟɥɿɜ.  

ȼ ɿɧɲɨɦɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɦɟɬɨɞɿɜ ɞɥɹ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɥɨɤɚɥɶɧɢɯ ɩɨɬɨɤɿɜ 
ɩɨɬɪɟɛɭє ɜɟɥɢɤɢɯ ɜɢɬɪɚɬ ɪɟɚɝɟɧɬɿɜ, ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɬɚ ɿɧ. ɉɪɢ ɯɿɦɿɱɧɨɦɭ 
ɨɫɚɞɠɟɧɧɿ ɯɪɨɦɭ ɿɡ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɞɭɛɢɥɶɧɢɯ ɪɨɡɱɢɧɿɜ Д45Ж, ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɞɭɛɢɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɿ ɜɿɞɩɪɚɰɶɜɚɧɢɯ ɡɨɥɶɧɢɯ ɪɿɞɢɧ 
[21Ж ɭɬɜɨɪɸɸɬɶɫɹ ɡɧɚɱɧɿ ɨɛ’єɦɢ ɨɫɚɞɿɜ (ɞɨ 75% ɩɪɢ ɨɫɚɞɠɟɧɧɿ ɝɿɞɪɨɤɫɢɞɭ 
ɯɪɨɦɭ) ɿ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ, ɭɬɢɥɿɡɚɰɿɹ ɹɤɢɯ ɩɨɬɪɟɛɭє ɡɧɚɱɧɢɯ ɤɨɲɬɿɜ ɬɚ 
ɩɥɨɳ ɞɥɹ ʀɯ ɡɚɯɨɪɨɧɟɧɧɹ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɯɪɨɦɭ ɦɟɦɛɪɚɧɧɢɯ ɦɟɬɨɞɿɜ (ɪɿɞɤɿ 
ɦɟɦɛɪɚɧɢ, ɦɟɦɛɪɚɧɧɢɣ ɟɥɟɤɬɪɨɥɿɡ), ɿɨɧɧɨɝɨ ɨɛɦɿɧɭ, ɫɨɪɛɰɿɣɧɢɯ ɩɪɨɰɟɫɿɜ 
ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ 
ɡɚɜɢɫɥɢɯ, ɤɨɥɨʀɞɧɢɯ ɞɨɦɿɲɨɤ, ɡɞɚɬɧɢɯ ɩɟɪɟɲɤɨɞɠɚɬɢ ɩɪɨɰɟɫɚɦ, ɚ ɬɚɤɨɠ 
ɡɧɚɱɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɤɨɲɬɿɜ ɧɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɭɫɬɚɧɨɜɨɤ ɬɚ ɨɛɥɚɞɧɚɧɧɹ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɡɚɦɿɫɬɶ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ 
(ɧɚɩɪɢɤɥɚɞ, ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ «ɋɜɿɬ ɲɤɿɪɢ» ɜ ɦ. 
Ȼɨɥɟɯɿɜ, ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɚ ɨɛɥ.) ɡɚ ɬɪɚɞɢɰɿɣɧɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ (ɜ 
ɞɜɨɫɬɭɩɟɧɟɜɢɯ ɚɟɪɨɬɟɧɤɚɯ) ɧɟ ɞɨɡɜɨɥɹє ɨɞɟɪɠɚɬɢ ɧɟɨɛɯɿɞɧɢɣ ɡɚ ɜɢɦɨɝɚɦɢ 
ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ (ɧɚɩɪɢɤɥɚɞ, ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ), ɩɪɢ ɪɨɛɨɬɿ ɫɩɨɪɭɞ 
ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɩɿɧɨɭɬɜɨɪɟɧɧɹ, ɫɩɭɯɚɧɧɹ ɦɭɥɭ ɜɧɚɫɥɿɞɨɤ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ 
ɚɟɪɨɬɟɧɤɿɜ, ɡɦɿɧɚ ɪɇ ɩɪɢ ɧɚɞɯɨɞɠɟɧɧɿ ɪɿɡɧɢɯ ɫɬɨɤɿɜ (ɤɢɫɥɢɯ ɞɭɛɢɥɶɧɢɯ ɱɢ 
ɥɭɠɧɢɯ ɡɨɥɶɧɢɯ) ɬɚ ɿɧɲɿ ɜɩɥɢɜɢ. 

 

1.1.2.3. ɋɬɿɱɧɿ ɜɨɞɢ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ 

 

ɇɚ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤɚɯ ɜɢɪɨɛɥɹɸɬɶ ɯɭɬɪɹɧɭ, ɲɭɛɧɭ ɨɜɱɢɧɢ, ɲɤɭɪɤɢ: 
ɤɪɨɥɢɤɚ, ɤɨɡɥɢɤɚ, ɤɚɪɚɤɭɥɸ, ɨɧɞɚɬɪɢ, ɧɭɬɪɿʀ, ɜɢɞɪɢ, ɫɨɛɨɥɹ, ɩɟɫɰɹ ɬɨɳɨ. 
ɉɪɢ ɨɛɪɨɛɰɿ ɯɭɬɪɹɧɨʀ ɬɚ ɨɜɱɢɧɧɨ-ɲɭɛɧɨʀ ɫɢɪɨɜɢɧɢ ɭɬɜɨɪɸєɬɶɫɹ ɡɧɚɱɧɚ 
ɤɿɥɶɤɿɫɬɶ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. ȼɟɥɢɤɚ ɱɢɫɟɥɶɧɿɫɬɶ ɜɢɞɿɜ 
ɫɢɪɨɜɢɧɢ ɜɢɡɧɚɱɚє ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɫɩɨɫɨɛɿɜ ɿ ɦɟɬɨɞɿɜ ɨɛɪɨɛɤɢ ɲɤɭɪ, 
ɜɿɞɦɿɧɧɨɫɬɿ ɜ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɿ ɤɨɦɩɨɡɢɰɿɹɯ ɯɿɦɿɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɛɚɪɜɧɢɤɿɜ ɿ 
ɬ. ɿɧ. 

ȼɢɪɨɛɧɢɱɿ ɩɚɪɬɿʀ (ɧɚɜɿɬɶ ɞɥɹ ɲɤɭɪ ɨɞɧɨɝɨ ɜɢɞɭ) ɩɿɞɛɢɪɚɸɬɶ ɡɚ ɦɟɬɨɞɨɦ 
ɤɨɧɫɟɪɜɭɜɚɧɧɹ, ɬɨɜɳɢɧɨɸ ɲɤɿɪɹɧɨʀ ɬɤɚɧɢɧɢ, ɯɚɪɚɤɬɟɪɨɦ, ɲɟɪɫɬɧɿɫɬɸ ɿ 
ɤɨɥɶɨɪɨɦ ɜɨɥɨɫɹɧɨɝɨ ɩɨɤɪɢɜɭ, ɪɨɡɦɿɪɨɦ. Ɍɚɤ, ɜɨɥɨɫɹɧɢɣ ɩɨɤɪɢɜ ɨɜɱɢɧɢ 
ɦɿɫɬɢɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɠɢɪɨɜɢɯ ɜɿɞɤɥɚɞɟɧɶ (ɠɢɪɨɩɨɬɭ), ɹɤɿ ɩɪɢ 
ɩɪɨɦɢɜɤɚɯ ɩɟɪɟɯɨɞɹɬɶ ɭ ɫɬɿɱɧɿ ɜɨɞɢ. ɇɚɩɪɢɤɥɚɞ, ɜ ɛɪɭɞɧɨɦɭ ɪɭɧɿ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 38 

ɬɨɧɤɨɪɭɧɧɢɯ ɨɜɟɰɶ ɦɿɫɬɢɬɶɫɹ 30% ɱɢɫɬɨʀ ɲɟɪɫɬɿ, 30% ɪɨɡɱɢɧɟɧɢɯ ɭ ɜɨɞɿ 
ɫɨɥɟɣ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, 30% ɛɪɭɞɭ ɿ 10% ɥɚɧɨɥɿɧɭ. 

ȱɧɲɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɯɭɬɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ є ɧɟɨɞɧɚɤɨɜɚ ɬɪɢɜɚɥɿɫɬɶ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɰɢɤɥɭ ɞɥɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɫɢɪɨɜɢɧɢ ɿ ɞɥɹ ɨɞɧɨɝɨ ɜɢɞɭ ɡ 
ɪɿɡɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ. Ɍɚɤ, ɬɪɢɜɚɥɿɫɬɶ ɨɛɪɨɛɤɢ ɯɭɬɪɹɧɨʀ ɨɜɱɢɧɢ 
ɡɚɤɿɧɱɭєɬɶɫɹ ɱɟɪɟɡ 8-14 ɞɿɛ, ɚ ɤɚɪɚɤɭɥɸ ɿ ɤɨɡɥɢɤɚ – 13-20 ɞɿɛ ɜɧɚɫɥɿɞɨɤ 
ɛɿɥɶɲ ɳɿɥɶɧɨʀ ɲɤɿɪɹɧɨʀ ɬɤɚɧɢɧɢ. 

Ɋɿɡɧɚ ɬɪɢɜɚɥɿɫɬɶ ɨɤɪɟɦɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ (ɜɿɞ 20 ɯɜ. ɜ 
ɩɪɨɦɢɜɤɚɯ ɞɨ 24 ɝɨɞ ɭ ɜɿɞɦɨɱɭɜɚɧɧɿ) ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɟɥɢɤɨʀ 
ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɤɚɧɚɥɿɡɚɰɿɣɧɭ ɦɟɪɟɠɭ ɿ 
ɤɨɥɢɜɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ ɜ ɧɢɯ. 

Ɉɫɨɛɥɢɜɿɫɬɸ ɯɭɬɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ є ɬɚɤɨɠ ɬɟ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɫɩɟɰɿɚɥɶɧɿ ɨɤɢɫɧɸɜɚɥɶɧɿ ɛɚɪɜɧɢɤɢ (ɭɪɡɨɥɢ). Ɍɚɤ, ɞɥɹ ɮɚɪɛɭɜɚɧɧɹ ɨɫɧɨɜɧɢɯ 
ɜɢɞɿɜ ɫɢɪɨɜɢɧɢ (ɯɭɬɪɹɧɨʀ ɨɜɱɢɧɢ, ɤɪɨɥɢɤɚ, ɲɤɭɪɨɤ ɤɚɪɚɤɭɥɟɜɨʀ ɝɪɭɩɢ) 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɨɤɢɫɧɸɜɚɥɶɧɿ ɛɚɪɜɧɢɤɢ, ɹɤɿ 
ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɧɚɩɿɜɩɪɨɞɭɤɬɢ. ȼɿɞɩɪɚɰɶɨɜɚɧɿ ɮɚɪɛɭɜɚɥɶɧɿ ɪɨɡɱɢɧɢ 
ɦɿɫɬɹɬɶ ɩɪɨɞɭɤɬɢ ɫɭɦɿɫɧɨɝɨ ɨɤɢɫɧɟɧɧɹ, ɹɤɿ ɡɚ ɤɨɥɶɨɪɨɦ ɡɧɚɱɧɨ 
ɿɧɬɟɧɫɢɜɧɿɲɿ ɡɚ ɩɪɨɞɭɤɬɢ ɨɤɢɫɧɟɧɧɹ ɤɨɠɧɨʀ ɜɧɟɫɟɧɨʀ ɭ ɮɚɪɛɭɜɚɥɶɧɢɣ 
ɪɨɡɱɢɧ ɪɟɱɨɜɢɧɢ ɨɤɪɟɦɨ. Ʉɨɥɶɨɪɨɜɿɫɬɶ (ɡɚ ɪɨɡɜɟɞɟɧɧɹɦ) ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ 
ɪɨɡɱɢɧɿɜ ɩɪɢ ɮɚɪɛɭɜɚɧɧɿ ɭ ɱɨɪɧɢɣ ɤɨɥɿɪ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɞɭ 
ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɤɨɥɢɜɚєɬɶɫɹ ɜɿɞ 1:10000 ɞɨ 1:30000. 

ɉɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ ɯɭɬɪɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɚɤɢɯ ɨɫɧɨɜɧɢɯ ɟɬɚɩɿɜ: 
ɜɢɱɢɧɤɢ, ɹɤɭ ɡɞɿɣɫɧɸɸɬɶ ɜ ɫɢɪɨɜɢɧɧɢɯ ɰɟɯɚɯ, ɛɟɡ ɡɦɿɧɢ ɡɚɛɚɪɜɥɟɧɧɹ 
ɜɨɥɨɫɹɧɨɝɨ ɩɨɤɪɢɜɭ ɿ ɲɤɿɪɹɧɨʀ ɬɤɚɧɢɧɢ; ɮɚɪɛɭɜɚɧɧɹ ɜɨɥɨɫɹɧɨɝɨ ɩɨɤɪɢɜɭ 
ɚɛɨ ɲɤɿɪɹɧɨʀ ɬɤɚɧɢɧɢ ɭ ɮɚɪɛɭɜɚɥɶɧɨ-ɨɛɪɨɛɧɢɯ ɰɟɯɚɯ; ɨɛɪɨɛɧɢɯ ɨɩɟɪɚɰɿɣ 
(ɪɨɡɛɢɜɚɧɧɹ, ɱɟɫɚɧɧɹ, ɫɬɪɢɠɤɢ, ɜɿɞɤɚɬɤɢ, ɩɪɚɫɭɜɚɧɧɹ ɿ ɬ. ɿɧ.), ɜ ɹɤɢɯ ɫɬɿɱɧɿ 
ɜɨɞɢ ɧɟ ɭɬɜɨɪɸɸɬɶɫɹ. 

ɍ ɫɢɪɨɜɢɧɧɨɦɭ ɰɟɯɭ ɡɞɿɣɫɧɸɸɬɶ ɜɿɞɦɨɱɭɜɚɧɧɹ, ɦɿɡɞɪɿɧɧɹ, 
ɩɿɤɟɥɸɜɚɧɧɹ, ɞɭɛɥɟɧɧɹ. ɐɿ ɨɩɟɪɚɰɿʀ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɭɬɜɨɪɟɧɧɹɦ ɫɬɿɱɧɢɯ 
ɜɨɞ, ɡɚɛɪɭɞɧɟɧɢɯ ɛɿɥɤɨɜɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɠɢɪɚɦɢ, ɯɪɨɦɨɦ, ɋɉȺɊ, 
ɤɢɫɥɨɬɚɦɢ, ɨɪɝɚɧɿɱɧɢɦɢ ɬɚ ɦɿɧɟɪɚɥɶɧɢɦɢ ɞɨɦɿɲɤɚɦɢ. ɉɢɬɨɦɚ ɜɢɬɪɚɬɚ 
ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɫɢɪɨɜɢɧɧɨɦɭ ɰɟɯɭ ɫɬɚɧɨɜɢɬɶ 120-160 ɦ3

 ɧɚ 1ɬ 
ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ.  

ɍ ɮɚɪɛɭɜɚɥɶɧɨɦɭ ɰɟɯɭ ɡɞɿɣɫɧɸɸɬɶ ɭɦɨɪɿɧɧɹ, ɩɪɨɬɪɚɜɥɟɧɧɹ, 
ɮɚɪɛɭɜɚɧɧɹ, ɫɨɥɿɧɧɹ. ɍ ɤɚɧɚɥɿɡɚɰɿɸ ɧɚɞɯɨɞɹɬɶ ɫɬɿɱɧɿ ɜɨɞɢ, ɡɚɛɪɭɞɧɟɧɿ 
ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ ɛɚɪɜɧɢɤɚɦɢ, ɯɪɨɦɨɦ, ɤɢɫɥɨɬɚɦɢ ɬɚ ɥɭɝɚɦɢ, ɋɉȺɊ, 
ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɿ ɦɟɯɚɧɿɱɧɢɦɢ ɞɨɦɿɲɤɚɦɢ. ɉɢɬɨɦɚ ɜɢɬɪɚɬɚ 
ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɮɚɪɛɭɜɚɥɶɤɨɦɭ ɰɟɯɭ ɫɬɚɧɨɜɢɬɶ 240-250 ɦ3

 ɧɚ 1ɬ ɫɢɪɨɜɢɧɢ, 
ɳɨ ɨɛɪɨɛɥɸєɬɶɫɹ.  

ɍ ɯɭɬɪɹɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ, ɬɚɤ ɫɚɦɨ, ɹɤ ɿ ɜ ɲɤɿɪɹɧɨɦɭ, ɫɬɿɱɧɿ ɜɨɞɢ 
ɫɤɥɚɞɚɸɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɡ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɪɨɡɱɢɧɿɜ ɪɿɞɢɧɧɢɯ ɩɪɨɰɟɫɿɜ. 
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Ɇɟɬɨɸ ɩɟɪɟɪɨɛɤɢ ɯɭɬɪɹɧɨʀ ɨɜɱɢɧɢ є ɨɞɟɪɠɚɧɧɹ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ, 
ɜɨɥɨɫɹɧɢɣ ɩɨɤɪɢɜ ɹɤɨɝɨ ɩɨɜɢɧɟɧ ɛɭɬɢ ɪɟɬɟɥɶɧɨ ɨɛɪɨɛɥɟɧɨ, ɚ ɲɭɛɧɨʀ 
ɨɜɱɢɧɢ – ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɡ ɨɛɪɨɛɤɨɸ ɲɤɿɪɹɧɨʀ ɬɤɚɧɢɧɢ, ɬɨɦɭ ɬɟɯɧɨɥɨɝɿʀ 
ɮɚɪɛɭɜɚɧɧɹ ɰɢɯ ɨɜɱɢɧ ɫɭɬɬєɜɨ ɪɨɡɪɿɡɧɹɸɬɶɫɹ. Ɏɚɪɛɭɜɚɧɧɹ ɲɭɛɧɨʀ ɨɜɱɢɧɢ, 
ɹɤ ɩɪɚɜɢɥɨ, ɩɪɨɜɨɞɹɬɶ ɛɟɡ ɩɪɨɬɪɚɜɥɸɜɚɧɧɹ. ɉɪɢ ɮɚɪɛɭɜɚɧɧɿ ɯɭɬɪɹɧɨɝɨ 
ɨɜɱɢɧɧɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ 
ɨɤɢɫɧɸɜɚɥɶɧɿ, ɚ ɲɭɛɧɨʀ ɨɜɱɢɧɢ – ɩɪɹɦɿ ɛɚɪɜɧɢɤɢ. ɋɤɥɚɞ ɮɚɪɛɭɜɚɥɶɧɢɯ 
ɜɚɧɧ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɞɭ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɿ ɤɨɥɶɨɪɭ ɮɚɪɛɭɜɚɧɧɹ. Ɋɿɞɢɧɧɿ 
ɩɪɨɰɟɫɢ ɮɚɪɛɭɜɚɥɶɧɨɝɨ ɰɟɯɭ ɡɚɤɿɧɱɭɸɬɶ ɫɨɥɿɧɧɹɦ ɜ ɪɨɡɱɢɧɿ ɯɥɨɪɢɞɭ 
ɧɚɬɪɿɸ, ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ ɿ ɠɢɪɨɜɨʀ ɟɦɭɥɶɫɿʀ. 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɱɢɧɤɢ ɿ ɮɚɪɛɭɜɚɧɧɹ ɫɤɥɚɞɚєɬɶɫɹ ɛɿɥɶɲ ɧɿɠ ɿɡ 
130 ɨɛɪɨɛɿɬɨɤ, ɜ ɹɤɢɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɯɿɦɿɱɧɿ ɦɚɬɟɪɿɚɥɢ ɿ ɛɚɪɜɧɢɤɢ 
ɩɪɢɛɥɢɡɧɨ 27 ɧɚɣɦɟɧɭɜɚɧɶ. 

ȼɨɞɨɫɩɨɠɢɜɚɧɧɹ ɿ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɡɧɚɱɧɢɦɢ ɤɨɥɢɜɚɧɧɹɦɢ ɩɪɨɬɹɝɨɦ ɞɨɛɢ. Ʉɨɟɮɿɰɿєɧɬ ɝɨɞɢɧɧɨʀ 
ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɜɿɞɜɟɞɟɧɧɹ ɜ ɤɚɧɚɥɿɡɚɰɿɣɧɭ ɦɟɪɟɠɭ ɫɬɚɧɨɜɢɬɶ 1,6-3,5 [45Ж ɿ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɨɬɭɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɫɢɪɨɜɢɧɢ ɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ, ɹɤɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ, ɬɚ ɿɧ. 

ɋɬɿɱɧɿ ɜɨɞɢ ɯɭɬɪɹɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɿ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɦɨɠɭɬɶ ɩɟɪɟɛɭɜɚɬɢ ɜ 
ɝɪɭɛɨɞɢɫɩɟɪɫɧɿɣ, ɤɨɥɨʀɞɧɿɣ, ɦɨɥɟɤɭɥɹɪɧɿɣ ɬɚ ɿɨɧɧɿɣ ɮɨɪɦɚɯ. 

ɏɭɬɪɹɧɭ ɫɢɪɨɜɢɧɭ ɜɿɞ ɩɟɪɲɨʀ ɞɨ ɨɫɬɚɧɧɶɨʀ ɨɩɟɪɚɰɿʀ ɨɛɪɨɛɥɹɸɬɶ ɿɡ 
ɡɛɟɪɿɝɚɧɧɹɦ ɜɨɥɨɫɹɧɨɝɨ ɩɨɤɪɢɜɭ, ɬɨɦɭ ɭ ɜɫɿɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɨɡɱɢɧɚɯ, ɹɤɿ 
ɫɤɢɞɚɸɬɶɫɹ, ɩɪɢɫɭɬɧɹ ɲɟɪɫɬɶ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɨʀ ɤɨɥɢɜɚєɬɶɫɹ ɜɿɞ 200 
ɦɝ/ɞɦ3

 ɜ ɮɚɪɛɭɜɚɥɶɧɢɯ ɩɪɨɰɟɫɚɯ ɿ ɞɨ 900 ɦɝ/ɞɦ3
 – ɩɪɢ ɜɿɞɦɨɱɭɜɚɧɧɿ ɿ 

ɩɪɨɦɢɜɰɿ. ɒɟɪɫɬɶ ɭ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɪɨɡɱɢɧɚɯ ɦɚє ɪɿɡɧɭ ɞɨɜɠɢɧɭ ɜɨɪɫɢɧɨɤ 
– ɜɿɞ ɞɟɤɿɥɶɤɨɯ ɦɦ ɞɨ ɞɟɤɿɥɶɤɨɯ ɫɦ, є ɯɨɪɨɲɢɦ ɫɨɪɛɟɧɬɨɦ ɞɥɹ 
ɟɦɭɥɶɝɨɜɚɧɨɝɨ ɠɢɪɭ, ɳɨ ɧɚɞɚє ʀɣ ɩɥɚɜɭɱɨɫɬɿ. ɐɟ ɫɬɜɨɪɸє ɩɟɪɟɞɭɦɨɜɢ ɞɥɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɲɟɪɫɬɿ ɿ ɠɢɪɭ ɿɡ ɫɬɿɱɧɢɯ 
ɜɨɞ. 

ɉɪɢ ɦɚɲɢɧɧɨɦɭ ɦɿɡɞɪɿɧɧɿ ɜ ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɬɪɚɩɥɹє ɛɚɝɚɬɨ ɤɚɜɚɥɤɿɜ 
ɦɿɡɞɪɢ, ɜ ɫɟɪɟɞɧɶɨɦɭ ɡɚɬɪɢɦɭɸɬɶ 100-300 ɦɝ/ɞɦ3

 ɤɪɭɩɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɫɢɬ (ɲɟɪɫɬɟɭɥɨɜɥɸɜɚɱɿɜ) ɿ ɪɟɲɿɬɨɤ ɬɚ ɫɩɪɹɦɨɜɭɸɬɶ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɨ ɦɿɡɞɪɹɧɨɝɨ ɤɥɟɸ. 

ȼ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɯɭɬɪɹɧɢɯ ɿ ɨɜɱɢɧɧɨ-ɲɭɛɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɦɿɫɬɢɬɶɫɹ 
ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɜɿɞɩɨɜɿɞɧɨ 2500-5800 ɦɝ/ɞɦ3

 ɿ 1400-

3000 ɦɝ/ɞɦ3
. 

ȼɧɚɫɥɿɞɨɤ ɜɟɥɢɤɨʀ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɳɨ 
ɩɨɫɬɭɩɚɸɬɶ ɜ ɫɬɿɱɧɿ ɜɨɞɢ ɡ ɨɛɪɨɛɥɸɜɚɧɢɯ ɲɤɭɪ, ɨɫɨɛɥɢɜɿɫɬɸ ɫɬɿɱɧɢɯ ɜɨɞ є 
ɜɟɥɢɤɟ ɜɿɞɧɨɲɟɧɧɹ ɩɨɤɚɡɧɢɤɚ ɏɋɄ ɞɨ ȻɋɄ, ɹɤɟ ɜ ɫɟɪɟɞɧɶɨɦɭ ɞɨɪɿɜɧɸє 2 ɿ 
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ɩɨɤɚɡɭє ɧɚɹɜɧɿɫɬɶ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɢɯ ɛɿɨɯɿɦɿɱɧɢɦ 
ɲɥɹɯɨɦ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. 

ɋɬɿɱɧɿ ɜɨɞɢ ɯɭɬɪɹɧɢɯ ɜɢɪɨɛɧɢɰɬɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɩɪɢɫɭɬɧɿɫɬɸ ɫɨɥɟɣ 
ɯɪɨɦɭ (ȱȱȱ) ɿ (↑ȱ), ɠɢɪɿɜ, ɋɉȺɊ ɿ ɛɚɪɜɧɢɤɿɜ (ɬɚɛɥ. 1.5). Ȳɯ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɞɭ ɫɢɪɨɜɢɧɢ ɿ ɩɪɢɣɧɹɬɨʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɜɢɪɨɛɧɢɰɬɜɚ.  

Ɍɚɤ, ɩɪɢ ɜɢɪɨɛɥɟɧɧɿ ɲɭɛɧɨʀ ɨɜɱɢɧɢ ɫɬɿɱɧɿ ɜɨɞɢ ɧɟ ɦɿɫɬɹɬɶ ɫɩɨɥɭɤ 
ɯɪɨɦɭ (↑ȱ), ɚ ɩɪɢ ɜɢɱɢɧɰɿ ɯɭɬɪɚ, ɳɨ ɜɢɩɭɫɤɚєɬɶɫɹ ɜ ɧɟɩɨɮɚɪɛɨɜɚɧɨɦɭ 

ɜɢɝɥɹɞɿ, ɜ ɧɢɯ ɜɿɞɫɭɬɧɿ ɿ ɫɩɨɥɭɤɢ ɯɪɨɦɭ, ɿ ɛɚɪɜɧɢɤɢ. 
ɋɬɿɱɧɿ ɜɨɞɢ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ, ɹɤ ɩɪɚɜɢɥɨ, ɫɢɥɶɧɨ ɡɚɛɚɪɜɥɟɧɿ. 

ȱɧɬɟɧɫɢɜɧɿɫɬɶ ʀɯ ɡɚɛɚɪɜɥɟɧɧɹ ɪɿɡɧɚ – 1:50-1:1000 [45].  

ɍɫɿ ɫɬɿɱɧɿ ɜɨɞɢ ɮɚɛɪɢɤɢ ɩɨɞɿɥɹɸɬɶ ɧɚ ɞɜɿ ɤɚɬɟɝɨɪɿʀ: ɫɬɿɱɧɿ ɜɨɞɢ, ɳɨ 
ɜɦɿɳɭɸɬɶ ɯɪɨɦ, ɞɨ ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɹɬɶ ɜɫɿ ɫɤɢɞɢ ɫɢɪɨɜɢɧɧɨɝɨ (ɛɟɡ 
ɜɿɞɦɨɱɭɜɚɧɧɹ) ɿ ɜɨɞɢ ɜɿɞ ɩɪɨɬɪɚɜɥɟɧɧɹ ɮɚɪɛɭɜɚɥɶɧɨɝɨ ɰɟɯɿɜ; ɡɚɛɚɪɜɥɟɧɿ 
ɫɬɿɱɧɿ ɜɨɞɢ, ɞɨ ɹɤɢɯ ɜɯɨɞɹɬɶ ɜɨɞɢ ɮɚɪɛɭɜɚɥɶɧɨɝɨ ɰɟɯɭ (ɛɟɡ ɩɪɨɬɪɚɜɧɢɯ) ɿ 
ɜɨɞɢ ɜɿɞ ɨɩɟɪɚɰɿʀ ɜɿɞɦɨɱɭɜɚɧɧɹ. 

ɉɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɜɢɧɧɨ ɜɤɥɸɱɚɬɢ ɦɟɯɚɧɿɱɧɟ 
ɨɱɢɳɟɧɧɹ ɞɥɹ ɜɢɞɚɥɟɧɧɹ, ɜ ɨɫɧɨɜɧɨɦɭ, ɲɟɪɫɬɿ ɿ ɠɢɪɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɲɟɪɫɬɟɭɥɨɜɥɸɜɚɱɿɜ. Ʌɟɝɤɿɫɬɶ ɡɚɛɪɭɞɧɟɧɶ ɿ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɠɢɪɿɜ ɿ ɋɉȺɊ ɡɭɦɨɜɥɸє ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɢɯ 
ɲɟɪɫɬɟɠɢɪɨɭɥɨɜɥɸɜɚɱɿɜ Д21]. 

Ɍɚɛɥɢɰɹ 1.5 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ 

ɉɨɤɚɡɧɢɤɢ ɡɚɛɪɭɞɧɟɧɧɹ Ɂɚ ɞɚɧɢɦɢ Ɇȱɋȱ Д45] Ɂɚ ɞɚɧɢɦɢ Д21] 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, ɦɝ/ɞɦ3
 2500-5800 500-2500 

ɋɭɯɢɣ ɡɚɥɢɲɨɤ, ɦɝ/ɞɦ3
 6000-8000 - 

ɏɋɄ, ɦɝ/ɞɦ3
 850-7490 2500-7000 

ȻɋɄ5, ɦɝ/ɞɦ3
 400-4500 - 

ɏɪɨɦ ɡɚɝɚɥьɧɢɣ, ɦɝ/ɞɦ3
 - 10-60 

ɏɪɨɦ (ȱȱȱ), ɦɝ/ɞɦ3
 12-170 - 

ɏɪɨɦ (Vȱ), ɦɝ/ɞɦ3
 15-150 - 

ɀɢɪɢ, ɦɝ/ɞɦ3
 70-450 - 

ɋɉȺɊ, ɦɝ/ɞɦ3
 50-650 40-110 

ɪɇ 6,5 5,8-6,8 

ȱɧɬɟɧɫɢɜɧɿɫɬь ɡɚɛɚɪɜɥɟɧɧɹ ɡɚ 
ɪɨɡɛɚɜɥɟɧɧɹɦ 

1:50-1:1000 1:20-1:100 

ȼɿɞɧɨɲɟɧɧɹ ɏɋɄ/ȻɋɄ5 2,1-1,7 - 

 

Ɂɧɚɱɧɚ ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɪɿɡɧɢɯ ɨɩɟɪɚɰɿɣ 
ɯɭɬɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɫɩɪɢɱɢɧɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ɭɫɟɪɟɞɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɹɤ ɡɚ ɜɢɬɪɚɬɨɸ, ɬɚɤ ɿ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɟɧɶ. 
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Ɇɨɠɥɢɜɟ ɨɤɪɟɦɟ ɩɨɩɟɪɟɞɧє ɮɿɡɢɤɨ-ɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ ɯɪɨɦɨɜɨɝɨ ɿ 
ɡɚɛɚɪɜɥɟɧɨɝɨ ɩɨɬɨɤɿɜ Д45Ж ɡ ɧɚɫɬɭɩɧɢɦ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ ɡɚɝɚɥɶɧɨɝɨ 
ɩɨɬɨɤɭ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ ɨɤɪɟɦɨ ɱɢ ɪɚɡɨɦ ɿɡ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ 
ɦɿɫɬɚ.  

ɇɟɞɨɥɿɤɚɦɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɹɤ ɭɠɟ ɜɤɚɡɭɜɚɥɨɫɶ ɪɚɧɿɲɟ, є 
ɭɬɜɨɪɟɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɨɫɚɞɿɜ (36-60% ɜɿɞ ɨɛ’єɦɭ ɫɬɿɱɧɨʀ ɜɨɞɢ ɩɪɢ 24-

ɝɨɞɢɧɧɨɦɭ ɨɫɚɞɠɟɧɧɿ ɝɿɞɪɨɤɫɢɞɭ ɯɪɨɦɭ Д45Ж), ɹɤɿ ɦɿɫɬɹɬɶ ɫɤɨɧɰɟɧɬɪɨɜɚɧɿ 
ɡɚɛɪɭɞɧɟɧɧɹ ɦɟɬɚɥɚɦɢ, ɛɚɪɜɧɢɤɚɦɢ ɬɚ ɩɪɨɞɭɤɬɚɦɢ ʀɯ ɪɨɡɤɥɚɞɭ ɱɢ 
ɜɡɚєɦɨɞɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɢɦɢ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɪɟɚɝɟɧɬɚɦɢ, ɚ ɬɚɤɨɠ 
ɩɪɨɛɥɟɦɚ ɭɬɢɥɿɡɚɰɿʀ ɰɢɯ ɨɫɚɞɿɜ. 

 

1.2. Ⱥɧɚɥɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɦɟɬɨɞɿɜ ɬɚ ɬɟɯɧɨɥɨɝɿɣ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɨɝɨ ɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

ȼɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɭ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɨɛɭɦɨɜɥɸє ɡɚɫɬɨɫɭɜɚɧɧɹ ɱɢɫɥɟɧɧɢɯ ɫɩɨɫɨɛɿɜ, ɦɟɬɨɞɿɜ, ɩɪɨɰɟɫɿɜ Т 
ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ʀɯ ɨɱɢɳɟɧɧɹ. 

ȱɫɧɭɸɱɿ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ ɧɚ ɩ'ɹɬɶ ɝɪɭɩ: 
 ɦɟɯɚɧɿɱɧɿ: ɭɫɟɪɟɞɧɟɧɧɹ, ɚɟɪɭɜɚɧɧɹ, ɜɿɞɫɬɨɸɜɚɧɧɹ, ɨɫɚɞɠɟɧɧɹ ɜ 

ɝɿɞɪɨɰɢɤɥɨɧɚɯ, ɩɪɨɰɿɞɠɭɜɚɧɧɹ, ɮɿɥɶɬɪɭɜɚɧɧɹ; 
 ɯɿɦɿɱɧɿ (ɪɟɚɝɟɧɬɧТ): ɧɟɣɬɪɚɥɿɡɚɰɿɹ ɿ ɮТɥɶɬɪɭɜɚɧɧɹ ɱɟɪɟɡ ɚɤɬɢɜɧɿ 

ɡɚɜɚɧɬɚɠɟɧɧɹ, ɤɨɚɝɭɥɸɜɚɧɧɹ, ɯɿɦɿɱɧɟ ɨɫɚɞɠɟɧɧɹ Т ɫɩТɜɨɫɚɞɠɟɧɧɹ 
ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ, ɨɤɢɫɧɟɧɧɹ ɬɚ ɜɿɞɧɨɜɥɟɧɧɹ; 

 ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ: ɟɤɫɬɪɚɤɰɿɹ, ɟɜɚɩɨɪɚɰɿɹ, ɚɞɫɨɪɛɰɿɹ, ɿɨɧɧɢɣ ɨɛɦɿɧ, 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ ɬɚ ɟɥɟɤɬɪɨɥɿɡ, ɮɥɨɬɚɰɿɹ, ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ, 
ɤɪɢɫɬɚɥɿɡɚɰɿɹ; 

 ɬɟɪɦɿɱɧɿ: ɜɢɩɚɪɸɜɚɧɧɹ ɬɚ ɜɢɩɚɪɨɜɭɜɚɧɧɹ, ɫɩɚɥɸɜɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɫɭɲɤɚ ɨɫɚɞɿɜ; 

 ɛɿɨɥɨɝɿɱɧɿ: ɚɟɪɨɛɧɟ ɨɤɢɫɧɟɧɧɹ ɜ ɛɿɨɮɿɥɶɬɪɚɯ ɿ ɚɟɪɨɬɟɧɤɚɯ, 
ɚɧɚɟɪɨɛɧɿ ɩɪɨɰɟɫɢ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ. 

ɇɚɜɟɞɟɧɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɭɦɨɜɧɚ, ɚɞɠɟ ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɿɥɶɲɨɫɬɿ ɡ ɭɤɚɡɚɧɢɯ ɦɟɬɨɞɿɜ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɧɚɫɥɿɞɨɤ 
ɫɭɤɭɩɧɨʀ ɞɿʀ ɤɿɥɶɤɨɯ ɹɜɢɳ ɦɟɯɚɧɿɱɧɨɝɨ, ɯɿɦɿɱɧɨɝɨ, ɮТɡɢɤɨ-ɯТɦТɱɧɨɝɨ, 
ɬɟɪɦɿɱɧɨɝɨ ɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɯɚɪɚɤɬɟɪɭ. 

Ɋɨɡɝɥɹɧɭɬɿ ɦɟɬɨɞɢ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɩɨɞɿɥɹɸɬɶ ɧɚ ɪɟɝɟɧɟɪɚɬɢɜɧɿ ɬɚ 
ɞɟɫɬɪɭɤɬɢɜɧɿ. 

Ⱦɨ ɪɟɝɟɧɟɪɚɬɢɜɧɢɯ ɧɚɥɟɠɢɬɶ ɛɿɥɶɲɿɫɬɶ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɦɟɬɨɞɿɜ, ɬɚɤɢɯ 
ɹɤ: ɟɤɫɬɪɚɤɰɿɹ, ɟɜɚɩɨɪɚɰɿɹ, ɚɞɫɨɪɛɰɿɹ, ɿɨɧɧɢɣ ɨɛɦɿɧ, ɟɥɟɤɬɪɨɥɿɡ, 
ɤɪɢɫɬɚɥТɡɚɰТɹ. Ɋɟɲɬɚ ɦɟɬɨɞɿɜ ɩɨ ɫɭɬɿ є ɞɟɫɬɪɭɤɬɢɜɧɢɦɢ, ɩɪɨɬɟ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɧɢɯ ɜ ɨɤɪɟɦɢɯ ɤɨɧɤɪɟɬɧɢɯ ɜɢɩɚɞɤɚɯ ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ Т 
ɪɟɝɟɧɟɪɚɬɢɜɧɟ ɨɱɢɳɟɧɧɹ, ɬɨɛɬɨ ɜɢɥɭɱɚɬɢ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɤɨɪɢɫɧɿ ɪɟɱɨɜɢɧɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 42 

Ɋɹɞ ɦɟɬɨɞɿɜ ɧɚɛɭɜ ɲɢɪɨɤɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ. ɉɟɪɟɞɭɫɿɦ, ɰɟ ɜɿɞɫɬɨɸɜɚɧɧɹ, ɩɪɨɰɿɞɠɭɜɚɧɧɹ, ɭɫɟɪɟɞɧɟɧɧɹ, 
ɧɟɣɬɪɚɥТɡɚɰТɹ, ɯɿɦɿɱɧɟ ɨɫɚɞɠɟɧɧɹ, ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ. 

Ⱦɚɜɧɨ ɜɿɞɨɦɿ ɬɚɤɨɠ ɪɟɝɟɧɟɪɚɬɢɜɧɿ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ, ɩɪɨɬɟ ɜɨɧɢ ɦɟɧɲɟ 
ɪɨɡɩɨɜɫɸɞɠɟɧɿ ɧɚ ɩɪɚɤɬɢɰɿ ɱɟɪɟɡ ʀɯ ɜɟɥɢɤɭ ɜɚɪɬɿɫɬɶ Т ɫɩɟɰɢɮɿɱɧɿɫɬɶ 
ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ ɜɢɥɭɱɚɸɬɶɫɹ ɡ ʀɯ ɞɨɩɨɦɨɝɨɸ.  

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜɧɚɫɥɿɞɨɤ ɡɪɨɫɬɚɧɧɹ ɜɢɦɨɝ ɞɨ ɨɯɨɪɨɧɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ, ɡɨɤɪɟɦɚ ɞɨ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ ɜ ɨɱɢɳɟɧɢɯ ɜɨɞɚɯ ɩɪɢ 
ɫɤɢɞɿ ɭ ɜɨɞɨɣɦɢ, ɡɧɚɱɧɨ ɩɿɞɜɢɳɢɜɫɹ ɿɧɬɟɪɟɫ ɞɨ ɬɚɤɢɯ ɿɧɬɟɧɫɢɜɧɢɯ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɢɯ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ, ɹɤ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ, ɮɥɨɬɚɰɿɹ, ɮɿɥɶɬɪɭɜɚɧɧɹ 
ɬɚ ɿɧ., ɞɨ ɟɧɟɪɝɟɬɢɱɧɨɜɢɝɿɞɧɢɯ ɿ ɦɚɥɨɜɿɞɯɨɞɧɢɯ ɦɟɬɨɞɿɜ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ. 

ȼɢɛɿɪ ɦɟɬɨɞɭ ɨɱɢɳɟɧɧɹ ɚɛɨ ɝɪɭɩɢ ɦɟɬɨɞɿɜ, ɩɨєɞɧɚɧɢɯ ɭ ɬɟɯɧɨɥɨɝɿɸ, є 
ɫɤɥɚɞɧɢɦ Т ɜɿɞɩɨɜɿɞɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɫɬɿɱɧɿ ɜɨɞɢ ɦɚɸɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɢɣ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɣ ɿ ɦɟɯɚɧɿɱɧɢɣ ɫɤɥɚɞ ɡɚɛɪɭɞɧɟɧɶ. 
ɉɿɞɛɢɪɚɸɱɢ ɦɟɬɨɞ ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɫɧɨɜɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɤɨɦɩɨɧɟɧɬɿɜ, 
ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɧɚɹɜɧɿɫɬɶ ɭ ɫɬɿɱɧɿɣ ɪɿɞɢɧɿ ɪɟɱɨɜɢɧ, ɹɤɿ ɫɩɪɢɹɸɬɶ ɿ 
ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɜɢɤɨɪɢɫɬɚɧɧɸ ɞɚɧɨɝɨ ɦɟɬɨɞɭ ɚɛɨ ɜɡɚɝɚɥɿ ɜɢɤɥɸɱɚɸɬɶ 
ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ (ɬɚɛɥ. 1.6). 

ɐɟ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɫɬɨɫɨɜɧɨ ɩɪɢɞɚɬɧɨɫɬɿ ɦɟɬɨɞɭ 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɬɚ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜ ɬɢɯ ɱɢ ɿɧɲɢɯ ɤɨɧɤɪɟɬɧɢɯ 
ɭɦɨɜɚɯ ɚɛɨ ɯɚɪɚɤɬɟɪɭ ɩɿɞɝɨɬɨɜɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɞɨ ɨɱɢɳɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɜɢɛɪɚɧɨɝɨ ɦɟɬɨɞɭ. 

Ɍɚɛɥɢɰɹ 1.6 

Ɏɚɤɬɨɪɢ, ɹɤɿ ɨɛɭɦɨɜɥɸɸɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ 

 ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

Ɏɚɤɬɨɪɢ, ɹɤɿ ɫɩɪɢɹɸɬь ɜɢɤɨɪɢɫɬɚɧɧɸ 
ɦɟɬɨɞɭ 

Ɏɚɤɬɨɪɢ, ɹɤɿ ɩɟɪɟɲɤɨɞɠɚɸɬь 
ɜɢɤɨɪɢɫɬɚɧɧɸ ɦɟɬɨɞɭ 

ȼɿɞɫɬɨɸɜɚɧɧɹ 

1. ȼɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ 
ɞɨɦɿɲɨɤ. 

1. ȼɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɤɨɥɨʀɞɧɢɯ ɞɨɦɿɲɨɤ ɿ 
ɬɨɧɤɢɯ ɫɭɫɩɟɧɡɿɣ. 

2. Ⱦɨɛɪɟ ɭɳɿɥɶɧɟɧɧɹ ɨɫɚɞɭ. 2. ɉɭɯɤɿɫɬɶ ɿ ɩɨɝɚɧɟ ɭɳɿɥɶɧɟɧɧɹ ɨɫɚɞɭ. 
3. ɇɚɹɜɧɿɫɬɶ ɚɛɨ ɭɬɜɨɪɟɧɧɹ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɝɿɞɪɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ, ɹɤɿ ɜɢɤɨɧɭɸɬɶ ɪɨɥɶ 
ɤɨɚɝɭɥɹɧɬɿɜ. 

3. Ɋɿɡɤɿ ɤɨɥɢɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿɱɧɢɯ 
ɜɨɞ. 

 4. Ɂɞɚɬɧɿɫɬɶ ɨɫɚɞɭ ɞɨ ɲɜɢɞɤɨɝɨ ɡɚɝɧɢɜɚɧɧɹ 
ɚɛɨ ɜɢɞɿɥɟɧɧɹ ɝɚɡɭ ɜɧɚɫɥɿɞɨɤ ɯɿɦɿɱɧɢɯ 
ɪɟɚɤɰɿɣ. 

ɉɪɨɰɿɞɠɭɜɚɧɧɹ 

1. Ɉɞɧɨɪɿɞɧɿɫɬɶ ɫɤɥɚɞɭ ɿ ɪɨɡɦɿɪɿɜ ɱɚɫɬɢɧɨɤ 
ɬɜɟɪɞɨʀ ɮɚɡɢ. 

1. ȼɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɤɨɥɨʀɞɧɢɯ ɞɨɦɿɲɨɤ. 

2. ɇɚɹɜɧɿɫɬɶ ɜɨɥɨɤɧɢɫɬɢɯ ɚɛɨ ɩɥɚɫɬɿɜɱɚɫɬɢɯ 
ɱɚɫɬɢɧɨɤ. 

2. ɇɚɹɜɧɿɫɬɶ ɠɢɪɿɜ, ɫɦɨɥ, ɦɚɡɭɬɭ. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 43 

ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥ. 1.6 

3. ɇɚɹɜɧɿɫɬɶ ɝɿɞɪɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ. 3. ɉɿɞɜɢɳɟɧɚ ɤɨɪɨɡɿɣɧɚ ɚɤɬɢɜɧɿɫɬɶ ɫɬɿɱɧɢɯ 
ɜɨɞ. 

Ʉɨɚɝɭɥɹɰɿɹ ɬɚ ɯɿɦɿɱɧɟ ɨɫɚɞɠɟɧɧɹ 

1. Ʌɭɠɧɟ ɫɟɪɟɞɨɜɢɳɟ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ. 1. ɇɚɹɜɧɿɫɬɶ ɪɟɱɨɜɢɧ, ɹɤɿ ɫɩɪɢɹɸɬɶ 
ɩɟɩɬɢɡɚɰɿʀ ɬɚ ɫɨɥɸɛɿɥɿɡɚɰɿʀ ɭɬɜɨɪɟɧɢɯ 
ɪɟɱɨɜɢɧ. 

2. Ƚɿɞɪɨɮɨɛɧɿɫɬɶ ɤɨɥɨʀɞɧɢɯ ɿ ɫɭɫɩɟɧɞɨɜɚɧɢɯ 
ɱɚɫɬɢɧɨɤ. 

2. ɉɭɯɤɿɫɬɶ ɿ ɩɨɝɚɧɟ ɭɳɿɥɶɧɟɧɧɹ ɨɫɚɞɿɜ. 

Ɏɥɨɬɚɰɿɹ 

1. ɇɚɹɜɧɿɫɬɶ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ-

ɡɛɢɪɚɱɿɜ ɬɚ ɩɿɧɨɭɬɜɨɪɸɜɚɱɿɜ. 
1. ɉɪɢɫɭɬɧɿɫɬɶ ɪɟɱɨɜɢɧ – ɩɪɢɝɧɨɛɥɸɜɚɱɿɜ 
ɮɥɨɬɚɰɿʀ, ɚɧɬɢɫɩɿɧɸɜɚɱɿɜ. 

2. ɉɪɢɫɭɬɧɿɫɬɶ ɠɢɪɿɜ, ɦɚɫɟɥ, 
ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ. 

 

3. ɇɚɹɜɧɿɫɬɶ ɜɨɥɨɤɧɢɫɬɢɯ ɬɚ ɩɥɚɫɬɿɜɱɚɫɬɢɯ 

ɦɚɬɟɪɿɚɥɿɜ. 
 

Ⱥɞɫɨɪɛɰɿɹ, ɿɨɧɧɢɣ ɨɛɦɿɧ 

1. Ɇɚɥɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ 
ɞɨɦɿɲɨɤ. 

1. ȼɢɫɨɤɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɨɡɱɢɧɟɧɢɯ 
ɪɟɱɨɜɢɧ (ɫɨɥɟɣ).  

2. ȼɿɞɫɭɬɧɿɫɬɶ ɤɨɧɤɭɪɭɸɱɢɯ ɣɨɧɿɜ ɱɢ 
ɦɨɥɟɤɭɥ. 

2. ȼɟɥɢɤɟ ɤɨɥɨʀɞɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ. 

3. ȼɢɫɨɤɚ ɚɤɬɢɜɧɿɫɬɶ ɿɨɧɿɬɭ ɱɢ ɫɨɪɛɟɧɬɭ 
ɳɨɞɨ ɪɟɱɨɜɢɧɢ, ɹɤɚ ɜɢɥɭɱɚєɬɶɫɹ. 

3. ɇɚɹɜɧɿɫɬɶ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɩɨɜɟɪɯɧɟɜɨ- 

ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ.  
 4. ɇɚɹɜɧɿɫɬɶ ɠɢɪɿɜ, ɦɚɫɟɥ, ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ. 
 5. ɇɚɹɜɧɿɫɬɶ ɪɟɱɨɜɢɧ, ɡɞɚɬɧɢɯ ɪɨɡɱɢɧɹɬɢ 

ɿɨɧɿɬ ɱɢ ɫɨɪɛɟɧɬ. 
ȼɢɩɚɪɸɜɚɧɧɹ 

1. ȼɢɫɨɤɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɫɨɥɟɣ. 1. ɉɪɢɫɭɬɧɿɫɬɶ ɲɤɿɞɥɢɜɢɯ ɥɟɬɤɢɯ ɪɟɱɨɜɢɧ. 
2. ɇɚɹɜɧɿɫɬɶ ɪɟɱɨɜɢɧ, ɹɤɿ ɡɧɢɠɭɸɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɤɢɩɿɧɧɹ. 

2. ɇɚɹɜɧɿɫɬɶ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ. 

 3. ȼɢɫɨɤɚ ɤɨɪɨɡɿɣɧɚ ɚɤɬɢɜɧɿɫɬɶ ɜɨɞɢ ɿ ɩɚɪɢ. 
Ȼɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ 

1. ɇɚɹɜɧɿɫɬɶ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɛɿɨɝɟɧɧɢɯ 

ɟɥɟɦɟɧɬɿɜ. 
1. ɇɚɹɜɧɿɫɬɶ ɬɨɤɫɢɱɧɢɯ ɞɥɹ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɰɟɧɨɡɭ ɪɟɱɨɜɢɧ. 

2. ɇɚɹɜɧɿɫɬɶ ɧɟɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɚɡɨɬɭ, 
ɿɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɪɚɞɿɨɧɭɤɥɿɞɿɜ. 

2. ɇɢɡɶɤɚ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɱɧɢɯ ɜɨɞ. 

 3. ɋɢɥɶɧɨ ɤɢɫɥɟ ɚɛɨ ɫɢɥɶɧɨ ɥɭɠɧɟ 
ɫɟɪɟɞɨɜɢɳɟ. 

 

1.2.1. ɍɦɨɜɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ ɞɥɹ ɩɨɩɟɪɟɞɧьɨɝɨ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

Ⱥɧɚɥɿɡ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
(ɞɢɜ. 1.1) ɩɨɤɚɡɚɜ, ɳɨ ɧɚɣɛɿɥɶɲ ɩɪɢɞɚɬɧɢɦ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ 
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ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ є ɮɥɨɬɚɰɿɣɧɢɣ 
ɦɟɬɨɞ, ɳɨ ɡɭɦɨɜɥɟɧɨ ɩɪɢɫɭɬɧɿɫɬɸ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɥɟɝɤɢɯ ɬɜɟɪɞɢɯ (ɲɟɪɫɬɶ, 
ɜɨɥɨɤɧɨ ɿ ɬ.ɩ.) ɿ ɟɦɭɥɶɝɨɜɚɧɢɯ (ɠɢɪ, ɦɚɫɥɨ) ɞɨɦɿɲɨɤ, ɚ ɬɚɤɨɠ ɩɨɜɟɪɯɧɟɜɨ-

ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ - ɩɿɧɨɭɬɜɨɪɸɜɚɱɿɜ ɬɚ ɡɛɢɪɚɱɿɜ. 
Ɂɧɚɱɧɢɣ ɜɤɥɚɞ ɭ ɬɟɨɪɟɬɢɱɧɟ ɿ ɩɪɚɤɬɢɱɧɟ ɜɢɜɱɟɧɧɹ ɦɟɬɨɞɭ ɮɥɨɬɚɰɿʀ 

ɜɧɟɫɥɢ ɬɚɤɿ ɜɱɟɧɿ: ɋ.ȼ. əɤɨɜɥєɜ, ɘ.Ɇ. Ʌɚɫɤɨɜ, ɇ.Ⱥ. Ʌɭɤɿɧɢɯ,                   
ȼ.ȼ. ɉɭɲɤɚɪɶɨɜ, Ⱥ.ȱ. Ɇɚɰɧєɜ, Ɉ.Ɇ. Ʉɨɝɚɧɨɜɫɶɤɢɣ, ɇ.Ⱥ. Ʉɥɢɦɟɧɤɨ,         
Ȼ.ɋ. Ʉɫɟɧɨɮɨɧɬɨɜ, ɋ.ɋ. Ⱦɭɯɿɧ, Ɇ.Ɇ. Ɋɭɥɶɨɜ ɬɚ ɿɧɲɿ.  

Ɏɥɨɬɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɧɟɪɨɡɱɢɧɟɧɢɯ ɞɨɦɿɲɨɤ (ɜ ɬɜɟɪɞɨɦɭ ɬɚ ɟɦɭɥɶɝɨɜɚɧɨɦɭ 
ɫɬɚɧɿ) ɿ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ (90-98%) ɩɪɨɬɹɝɨɦ ɞɨɫɢɬɶ ɤɨɪɨɬɤɨɝɨ ɱɚɫɭ ʀɯ 
ɩɟɪɟɛɭɜɚɧɧɹ ɭ ɮɥɨɬɚɰɿɣɧɢɯ ɭɫɬɚɧɨɜɤɚɯ (ɭ ɫɟɪɟɞɧɶɨɦɭ 20-30 ɯɜ), ɡɧɢɠɟɧɧɹ 
ɩɨɤɚɡɧɢɤɿɜ ɏɋɄ ɿ ȻɋɄ, ɜɢɞɚɥɟɧɧɹ ɧɟɛɚɠɚɧɢɯ ɝɚɡɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɮɥɨɬɚɰɿɣɧɟ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɬɚɤɢɦɢ ɹɜɢɳɚɦɢ, ɹɤ ɚɟɪɚɰɿɹ, 
ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɉȺɊ ɿ ɛɚɤɬɟɪɿɣ, ɳɨ ɫɩɪɢɹє ɩɨɞɚɥɶɲɢɦ ɩɪɨɰɟɫɚɦ 
ɨɱɢɳɟɧɧɹ, ɩɨɥɿɩɲɭє ɡɚɝɚɥɶɧɢɣ ɫɚɧɿɬɚɪɧɢɣ ɫɬɚɧ ɬɚ ɿɧɤɨɥɢ є ɜɢɪɿɲɚɥɶɧɢɦ 
ɩɪɢ ɜɢɛɨɪɿ ɦɟɬɨɞɭ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ɇɟɬɨɞ ɮɥɨɬɚɰɿʀ ɞɨɡɜɨɥɹє ɨɱɢɳɚɬɢ ɫɬɿɱɧɿ ɜɨɞɢ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ 
ɩɥɚɜɚɸɱɢɯ, ɟɦɭɥɶɝɨɜɚɧɢɯ ɿ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɧɚɩɪɢɤɥɚɞ, 
ɠɢɪɿɜ Д46-49Ж, ɧɚɮɬɢ ɿ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ Д50-56Ж, ɬɪɢɛɭɬɢɥɮɨɫɮɚɬɭ Д57Ж, ɉȺɊ 
[58], ɜ ɨɞɧɨ- ɬɚ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɢɯ ɮɥɨɬɚɰɿɣɧɢɯ ɭɫɬɚɧɨɜɤɚɯ; ɜɢɥɭɱɚɬɢ 
ɜɿɞɯɨɞɢ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɪɿɡɧɨɦɚɧɿɬɧɿ ɰɿɧɧɿ ɪɟɱɨɜɢɧɢ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɞɥɹ 
ɩɨɜɬɨɪɧɨɝɨ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɟɮɟɤɬɢɜɧɨ ɜɥɨɜɥɸɜɚɬɢ ɞɟɪɟɜɧɟ 
ɜɨɥɨɤɧɨ ɞɥɹ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɞɟɪɟɜɨɜɨɥɨɤɧɢɫɬɢɯ ɩɥɢɬ, ɚ 
ɨɱɢɳɟɧɭ ɜɨɞɭ ɩɨɜɟɪɬɚɬɢ ɜ ɡɚɦɤɧɭɬɢɣ ɰɢɤɥ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɰɟɯɭ Ⱦȼɉ Д59, 

60]. 

Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɦɟɬɨɞɭ ɮɥɨɬɚɰɿʀ Д21Ж ɫɜɿɞɱɚɬɶ ɩɪɨ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɨɱɢɳɟɧɧɹ ɜɿɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – 80-98,5% ɿ ɡɧɚɱɧɨ ɲɢɪɲɢɣ ɞɿɚɩɚɡɨɧ 
ɡɦɿɧɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ (ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ 
ɏɋɄ ɚɛɨ ȻɋɄ) – 50-92% ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɯɚɪɚɤɬɟɪɭ ɜɢɪɨɛɧɢɰɬɜɚ (ɬɚɛɥ. 
1.7). 

ɉɟɪɟɞɭɦɨɜɨɸ ɞɨ ɦɨɠɥɢɜɨɝɨ ɛɿɥɶɲ ɲɢɪɨɤɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿʀ 
ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɬɚɤɨɠ є ɪɿɫɬ ɤɿɥɶɤɨɫɬɿ ɬɚ ɚɫɨɪɬɢɦɟɧɬɭ 
ɫɢɧɬɟɬɢɱɧɢɯ ɉȺɊ, ɹɤɿ ɜɢɪɨɛɥɹɸɬɶɫɹ ɩɪɨɦɢɫɥɨɜɿɫɬɸ, ɿɦɩɨɪɬɭɸɬɶɫɹ ɿ ɜɫɟ 
ɲɢɪɲɟ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɩɨɛɭɬɿ. Ɋɚɧɿɲɟ, ɹɤ ɩɪɚɜɢɥɨ, ɞɥɹ 
ɮɥɨɬɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɬɚɤɿ ɞɨɫɢɬɶ ɞɨɪɨɝɿ 
ɪɟɚɝɟɧɬɢ, ɹɤ ɫɦɨɥɹɧɢɣ ɱɢ ɬɜɚɪɢɧɧɢɣ ɤɥɟɣ, ɤɚɧɿɮɨɥɶ, ɮɨɪɦɚɥɿɧ, ɤɫɚɧɬɚɬ, 
ɚɟɪɨɮɥɨɬ. ɇɢɧɿ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, є ɞɟɲɟɜɲɿ ɿ ɮɥɨɬɚɰɿɣɧɨ-ɚɤɬɢɜɧɿɲɿ ɪɟɚɝɟɧɬɢ, 

ɚ ɡ ɞɪɭɝɨɝɨ, - ɤɿɥɶɤɿɫɬɶ ɰɢɯ ɪɟɚɝɟɧɬɿɜ ɹɤ ɭ ɩɪɨɦɢɫɥɨɜɢɯ, ɬɚɤ ɿ ɭ ɩɨɛɭɬɨɜɢɯ 
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ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɧɟɜɩɢɧɧɨ ɡɪɨɫɬɚє, ɱɟɪɟɡ ɳɨ ɞɥɹ ɛɚɝɚɬɶɨɯ ɤɚɬɟɝɨɪɿɣ ɫɬɿɱɧɢɯ 
ɜɨɞ ɡɚɦɿɫɬɶ ɞɨɞɚɬɤɨɜɨɝɨ ɜɜɟɞɟɧɧɹ ɪɟɚɝɟɧɬɿɜ ɩɨɬɪɿɛɧɟ ɨɱɢɳɟɧɧɹ ɜɿɞ ɧɢɯ, 
ɞɥɹ ɱɨɝɨ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ, ɡɨɤɪɟɦɚ, ɮɥɨɬɚɰɿɸ. 

Ɍɚɛɥɢɰɹ 1.7 

Ɋɟɡɭɥьɬɚɬɢ ɨɱɢɳɟɧɧɹ ɪɿɡɧɢɯ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɨɦ ɮɥɨɬɚɰɿʀ Д21] 

ɋɬɿɱɧɿ ɜɨɞɢ 

 

ȼɦɿɫɬ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ ɧɚ 

ɜɯɨɞɿ, ɦɝ/ɞɦ3
 

Ɂɧɢɠɟɧɧɹ 
ɩɿɫɥɹ 

ɮɥɨɬɚɰɿʀ, % 

ɏɋɄ ɚɛɨ 
ȻɋɄ ɧɚ 

ɜɯɨɞɿ, ɦɝ/ɞɦ3
 

Ɂɧɢɠɟɧɧɹ 
ɩɿɫɥɹ 

ɮɥɨɬɚɰɿʀ, % 

ɧɚɮɬɨɩɟɪɟɪɨɛɧɢɯ 
ɡɚɜɨɞɿɜ 

441 95 - - 

ɦ’ɹɫɨɤɨɧɫɟɪɜɧɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ 

1400 85,6 1225 67,3 

ɩɚɩɟɪɨɜɢɯ ɮɚɛɪɢɤ 1180 97,5 210 62,6 

ɜɢɪɨɛɧɢɰɬɜɚ 
ɪɨɫɥɢɧɧɨʀ ɨɥɿʀ 890 94,8 3048 91,6 

ɤɨɧɫɟɪɜɭɜɚɧɧɹ 
ɮɪɭɤɬɿɜ ɿ ɨɜɨɱɿɜ 

1350 80 790 60,0 

ɦɢɥɨɜɚɪɧɢɯ 
ɡɚɜɨɞɿɜ 

392 91,5 309 91,6 

ɤɥɟєɜɚɪɧɢɯ 

ɡɚɜɨɞɿɜ 
542 94,3 1882 91,8 

ɩɪɨɦɢɜɚɥьɧɨ-

ɩɪɨɩɚɪɸɜɚɥьɧɢɯ 
ɫɬɚɧɰɿɣ 

2500 90 - - 

ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ 3790 95 2000 60 

ɮɚɛɪɢɤ ɩɟɪɜɢɧɧɨʀ 
ɨɛɪɨɛɤɢ ɜɨɜɧɢ 

5600 98,5 11710 80 

ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ 1985 88,5 4300 63,9 

ɡɚɜɨɞɿɜ ɬɟɯɧɿɱɧɢɯ 
ɲɤɿɪ 

600 85 - - 

ɡɚɜɨɞɿɜ ɲɬɭɱɧɨɝɨ 
ɜɨɥɨɤɧɚ 

416 96 527 50 

 

Ɉɛɪɨɛɤɚ ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɨɦ ɮɥɨɬɚɰɿʀ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɪɹɞɨɦ ɩɟɪɟɜɚɝ, ɹɤɿ 
ɡɭɦɨɜɥɸɸɬɶ ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɰɶɨɝɨ ɦɟɬɨɞɭ ɿ ɦɨɠɥɢɜɿɫɬɶ ɣɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɨɱɢɳɟɧɧɹ ɹɤ ɩɪɨɦɢɫɥɨɜɢɯ, ɬɚɤ ɿ ɩɨɛɭɬɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. 

ɋɭɬɬєɜɨɸ ɩɟɪɟɜɚɝɨɸ ɮɥɨɬɚɰɿʀ ɩɟɪɟɞ ɜɿɞɫɬɨɸɜɚɧɧɹɦ є ɨɞɟɪɠɚɧɧɹ 
ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, ɹɤɢɣ ɦɚє ɛɿɥɶɲ ɧɢɡɶɤɭ ɜɨɥɨɝɿɫɬɶ, ɚɧɿɠ ɨɫɚɞ. 
ȼɨɥɨɝɿɫɬɶ ɨɫɚɞɭ ɤɨɥɢɜɚєɬɶɫɹ ɜ ɦɟɠɚɯ 95-99,8%, ɚ ɜɨɥɨɝɿɫɬɶ ɮɥɨɬɚɰɿɣɧɨɝɨ 
ɲɥɚɦɭ – 90-95%. ɑɟɪɟɡ ɰɟ ɩɿɞ ɱɚɫ ɮɥɨɬɚɰɿʀ ɭɬɜɨɪɸєɬɶɫɹ ɜ 2-10 ɪɚɡɿɜ 
ɦɟɧɲɢɣ ɨɛ’єɦ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, ɧɿɠ ɨɫɚɞɭ ɩɪɢ ɜɿɞɫɬɨɸɜɚɧɧɿ ɫɬɿɱɧɢɯ 
ɜɨɞ. 

ɉɟɪɟɥɿɤ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɞɢɜ. ɬɚɛɥ. 1.7) ɦɨɠɧɚ ɞɨɩɨɜɧɢɬɢ ɳɟ 
ɛɚɝɚɬɶɦɚ ɿɧɲɢɦɢ ɜɢɞɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɨɠɧɚ ɨɱɢɳɚɬɢ ɮɥɨɬɚɰɿєɸ, ɚ 
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ɫɚɦɟ: ɫɬɿɱɧɿ ɜɨɞɢ ɦɟɯɚɧɿɱɧɢɯ ɡɚɜɨɞɿɜ, ɮɚɪɛɭɜɚɥɶɧɢɯ ɮɚɛɪɢɤ ɚɛɨ ɰɟɯɿɜ, 
ɩɪɚɥɟɧɶ,  ɫɚɠɨɜɢɯ ɡɚɜɨɞɿɜ ɬɨɳɨ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɜɟɥɢɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, 
ɧɚɩɪɢɤɥɚɞ, ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɫɩɪɢɱɢɧɸє ɭɬɜɨɪɟɧɧɹ 
ɡɧɚɱɧɢɯ ɨɛ’єɦɿɜ ɨɫɚɞɿɜ ɿ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ, ɜ ɹɤɿ ɩɟɪɟɯɨɞɢɬɶ ɱɚɫɬɢɧɚ 
ɡɚɜɢɫɥɢɯ ɬɚ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɨɛɪɨɛɤɢ ɬɚ 
ɭɬɢɥɿɡɚɰɿʀ, ɚɞɠɟ ɡɞɚɬɧɿ ɲɜɢɞɤɨ ɡɚɝɧɢɜɚɬɢ, ɡɚɛɪɭɞɧɸɸɱɢ ɞɨɜɤɿɥɥɹ. 

Ɍɚɤ, ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦ’ɹɫɧɨʀ ɝɚɥɭɡɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ 
ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɭ ɨɪɝɚɧɿɤɭ, ɦɚɸɬɶ ɿɧɬɟɧɫɢɜɧɟ ɡɚɛɚɪɜɥɟɧɧɹ, ɪɇ 6,5-6,7 ɬɚ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ, ɦɝ/ɞɦ3: ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – 2300-7000, ɠɢɪɿɜ – 

820-1050, ɏɋɄ – 2800-3230, ȻɋɄ – 1200-1760, ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɡɞɿɣɫɧɸɜɚɬɢ ɪɟɚɝɟɧɬɧɨɸ ɧɚɩɿɪɧɨɸ ɮɥɨɬɚɰɿєɸ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɨɥɟɣ 
ɡɚɥɿɡɚ (ȱȱȱ) ɡ ɪɿɡɧɢɦɢ ɩɨɥɿɦɟɪɧɢɦɢ ɞɨɛɚɜɤɚɦɢ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɞɟɪɠɚɬɢ 
ɫɬɭɩɿɧɶ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɠɢɪɿɜ ɿ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɞɨ 85%, ɚ ȻɋɄ ɿ 
ɏɋɄ, ɜɿɞɩɨɜɿɞɧɨ, 62-78,8% ɿ 74,6-79,5% [49].  

Ʉɪɿɦ ɧɟɞɨɥɿɤɿɜ ɞɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɭɬɜɨɪɟɧɧɹɦ ɡɧɚɱɧɢɯ 
ɤɿɥɶɤɨɫɬɟɣ ɨɫɚɞɿɜ, ɳɨ ɦɿɫɬɹɬɶ ɨɪɝɚɧɿɱɧɭ ɪɟɱɨɜɢɧɭ ɿ ɫɩɨɥɭɤɢ ɡɚɥɿɡɚ, ɫɥɿɞ 
ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɨɱɢɳɟɧɚ ɜɨɞɚ ɜɦɿɳɭє ɞɨɫɢɬɶ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɿɧɲɢɯ ɡɚɛɪɭɞɧɟɧɶ. Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɰɿєʀ ɩɪɨɛɥɟɦɢ 
ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɞɨɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɡɝɿɞɧɨ ɡ ɹɤɨɸ ɩɿɫɥɹ 
ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɡɞɿɣɫɧɸɸɬɶ ɮɨɬɨɤɚɬɚɥɿɬɢɱɧɭ ɞɟɫɬɪɭɤɰɿɸ ɜ ɪɟɚɤɬɨɪɿ ɡ 
ɞɠɟɪɟɥɨɦ ɍɎ-ɪɚɞɿɚɰɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɚɤɬɢɜɭ Ɏɟɧɬɨɧɚ Fe(ȱȱ)+H2O2 

[36Ж. ȼ ɪɟɡɭɥɶɬɚɬɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɝɟɧɟɪɭɜɚɧɧɹ Ɉɇ-ɪɚɞɢɤɚɥɿɜ ɬɚ ɿɧɲɢɯ 
ɨɤɢɫɧɢɤɿɜ – ɟɮɟɤɬɢɜɧɢɯ ɞɟɫɬɪɭɤɬɨɪɿɜ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɫɬɿɱɧɢɯ ɜɨɞ.  

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɞɨɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɬɪɟɛɭє ɞɨɪɨɝɢɯ 
ɪɟɚɝɟɧɬɿɜ, ɫɤɥɚɞɧɨʀ ɚɩɚɪɚɬɭɪɢ, ɡɧɚɱɧɢɯ ɤɨɲɬɿɜ ɧɚ ɜɥɚɲɬɭɜɚɧɧɹ ɬɚ 
ɟɤɫɩɥɭɚɬɚɰɿɸ.  

Ⱦɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ 
ɫɭɫɩɟɧɡɿɣ, ɟɦɭɥɶɫɿɣ ɬɚ ɪɨɡɱɢɧɟɧɢɯ ɪɟɱɨɜɢɧ (ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɬɚɤɢɯ 
ɹɤ ɯɪɨɦ, ɰɢɧɤ, ɦɿɞɶ, ɧɿɤɟɥɶ, ɫɜɢɧɟɰɶ, ɪɬɭɬɶ, ɤɚɞɦɿɣ, ɫɪɿɛɥɨ, ɡɚɥɿɡɨ ɬɚ ɿɧ., ɚɛɨ 
ʀɯ ɫɭɦɿɲɿ) ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɚɝɭɥɹɧɬɿɜ ɿ ɮɥɨɤɭɥɹɧɬɿɜ ɜ 
ɬɟɯɧɨɥɨɝɿɹɯ ɡ ɩɨɫɥɿɞɨɜɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɮɥɨɬɚɰɿʀ ɬɚ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ Д61-

65]. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɿɨɧɿɜ Cr (↑ȱ) ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɤɨɚɝɭɥɹɧɬ 
FeSO4 ɜ ɤɿɥɶɤɨɫɬɿ, ɪɿɜɧɿɣ ɦɨɥɹɪɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɸ Fe2+

:Cr6+
 – 5:1, ɿ 

ɤɨɥɟɤɬɨɪ – ɉȺɊ - ɞɨɞɟɰɢɥɛɟɧɡɨɥɫɭɥɶɮɨɧɚɬ ɧɚɬɪɿɸ ɞɨɡɨɸ 15 ɦɝ/ɞɦ3. ɉɪɢ 
ɬɪɢɜɚɥɨɫɬɿ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ 35 ɯɜ., ɪɇ 9 ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ Cr6+

 

ɞɨɫɹɝɚɥɚ 96,5%; ɡɚɥɢɲɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ Cr6+
 – 0,372 ɦɝ/ɞɦ3

 ɧɟ 
ɩɟɪɟɜɢɳɭɜɚɥɚ ɜɫɬɚɧɨɜɥɟɧɭ ɧɨɪɦɭ Д66]. 
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ɇɟɞɨɥɿɤɨɦ ɨɩɢɫɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ є ɨɞɟɪɠɚɧɧɹ ɯɪɨɦɨɜɦɿɫɧɨɝɨ 
ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, ɹɤɢɣ ɩɨɬɪɿɛɧɨ ɡɧɟɲɤɨɞɢɬɢ ɬɚ ɭɬɢɥɿɡɭɜɚɬɢ. 

əɤ ɩɨɤɚɡɭɸɬɶ ɪɟɡɭɥɶɬɚɬɢ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɣ ɨɫɬɚɧɧɿɯ 
ɪɨɤɿɜ ɬɚ ɚɧɚɥɿɡ ɧɚɭɤɨɜɢɯ ɪɨɛɿɬ, ɭ ɝɚɥɭɡɿ ɮɥɨɬɚɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɜɿɞɛɭɥɨɫɶ ɡɧɚɱɧɟ ɡɦɿɳɟɧɧɹ ɧɚɩɪɹɦɿɜ ɞɨɫɥɿɞɠɟɧɶ ɭ ɩɪɚɤɬɢɱɧɭ ɫɬɨɪɨɧɭ, 
ɧɚɩɪɢɤɥɚɞ, ɪɨɡɪɨɛɥɟɧɧɹ ɬɚ ɨɫɜɨєɧɧɹ ɜɢɩɭɫɤɭ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɬɚ 
ɩɪɨɞɭɤɬɢɜɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɮɥɨɬɚɰɿʀ Д67-69], ɡɨɤɪɟɦɚ 

ɤɨɦɛɿɧɨɜɚɧɢɯ ɫɩɨɪɭɞ ɬɚ ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ Д55, 56, 70-72]; 

ɪɨɡɪɨɛɥɟɧɧɹ ɫɢɫɬɟɦ ɚɟɪɚɰɿʀ ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɫɬɭɩɟɧɹ ɿ ɞɨɫɹɝɧɟɧɧɹ 
ɪɿɜɧɨɦɿɪɧɨɫɬɿ ɧɚɫɢɱɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɛɭɥɶɛɚɲɤɚɦɢ ɩɨɜɿɬɪɹ Д73, 74]; 

ɪɨɡɪɨɛɥɟɧɧɹ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ ɮɥɨɬɚɰɿʀ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ 
ɩɨєɞɧɚɧɧɹ ɡ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ ɨɤɪɟɦɨ ɱɢ ɪɚɡɨɦ ɿɡ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ 
ɦɿɫɬɚ Д75-80]. 

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɿ ɤɨɦɛɿɧɨɜɚɧɭ 
ɫɩɨɪɭɞɭ Д75, 76Ж, ɹɤɚ ɜɤɥɸɱɚє ɮɥɨɬɨɜɿɞɫɬɿɣɧɢɤ, ɜ ɹɤɨɦɭ ɜɥɚɲɬɨɜɚɧɨ ɧɨɫɿɣ 
ɭ ɜɢɝɥɹɞɿ ɤɚɩɪɨɧɨɜɢɯ ɚɛɨ ɥɚɜɫɚɧɨɜɢɯ ɜɨɥɨɤɧɢɫɬɢɯ ɣɨɪɠɿɜ, ɡɚɤɪɿɩɥɟɧɢɯ ɜ 
ɤɚɫɟɬɚɯ ɩɨ ɜɫɿɣ ɩɥɨɳɿ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɜɟɪɬɢɤɚɥɶɧɨ, ɿ ɞɟɧɿɬɪɢɮɿɤɚɬɨɪ 
[75Ж. ȼɩɭɫɤ ɜɢɯɿɞɧɨʀ ɫɬɿɱɧɨʀ ɿ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɜɨɞɢ ɪɨɡɬɚɲɨɜɚɧɨ ɧɚɞ 
ɤɚɫɟɬɚɦɢ. ɍɫɬɚɧɨɜɤɚ ɨɛɥɚɞɧɚɧɚ ɪɨɡɱɢɧɧɢɦ ɛɚɤɨɦ ɿ ɞɨɡɚɬɨɪɨɦ 
ɤɨɧɰɟɧɬɪɨɜɚɧɨɝɨ ɪɨɡɱɢɧɭ ɧɿɬɪɚɬɿɜ. 

ɇɟɞɨɥɿɤɚɦɢ ɬɟɯɧɨɥɨɝɿʀ є ɧɟɞɨɫɬɚɬɧɹ ʀʀ ɚɩɪɨɛɚɰɿɹ, ɚ ɤɨɧɫɬɪɭɤɰɿʀ – 

ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɥɚɲɬɭɜɚɧɧɹ ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɯ ɥɿɧɿɣ, ɜɜɟɞɟɧɧɹ ɪɟɚɝɟɧɬɿɜ, ɳɨ 
ɡɛɿɥɶɲɭє ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɜɢɬɪɚɬɢ.  

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿʀ ɜ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ: ɰɢɧɤɭ, ɦɿɞɿ ɿ ɧɿɤɟɥɸ, ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɛɿɨɦɚɫɢ ɝɪɢɛɿɜ (ɹɤɿ є ɩɨɛɿɱɧɢɦ ɩɪɨɞɭɤɬɨɦ ɮɟɪɦɟɧɬɚɰɿʀ) ɧɚ ɫɬɚɞɿʀ 
ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ Д79Ж. ȿɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɣɨɧɿɜ ɦɟɬɚɥɿɜ ɞɨɫɹɝɚɥɚ ɩɨɧɚɞ 
95% ɩɪɢ ɪɇ 7.  

Ɏɥɨɬɚɬɨɪ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɨ ɜ ɬɟɯɧɨɥɨɝɿʀ ɿ ɭɫɬɚɧɨɜɤɚɯ SBR ɧɚ 
ɫɬɚɞɿʀ ɩɪɨɹɫɧɟɧɧɹ ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ Д76]. ɉɨɞɚɱɭ ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ ɡɞɿɣɫɧɸɸɬɶ 
ɱɟɪɟɡ ɞɢɫɩɟɪɝɚɬɨɪɢ ɜ ɞɨɧɧɿɣ ɡɨɧɿ, ɨɱɢɳɟɧɚ ɜɨɞɚ ɜɿɞɜɨɞɢɬɶɫɹ ɱɟɪɟɡ 
ɤɿɥɶɰɟɜɢɣ ɡɛɿɪɧɢɤ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɮɥɨɬɚɬɨɪɚ.  

Ɉɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɡɚ ɫɯɟɦɨɸ, ɹɤɚ ɜɤɥɸɱɚє ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ, 
ɮɥɨɬɚɰɿɸ, ɭɫɟɪɟɞɧɟɧɧɹ ɿ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɜ ɚɧɚɟɪɨɛɧɿɣ ɡɨɧɿ ɬɚ 
ɦɟɦɛɪɚɧɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ (ɆȻɊ) Д80Ж. ɇɚ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɧɚɞɯɨɞɹɬɶ 
ɫɬɿɱɧɿ ɜɨɞɢ ɡ ɏɋɄ ɿ ȻɋɄ ɜɿɞɩɨɜɿɞɧɨ 1748 ɿ 350 ɦɝ/ɞɦ3, ɡɧɢɠɟɧɧɹ ɰɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɞɨɫɹɝɚє ɞɨ 199 ɿ 21 ɦɝ/ɞɦ3

 (ɜɯɿɞ ɜ ɆȻɊ). ɉɿɫɥɹ ɆȻɊ ɫɬɿɱɧɭ ɜɨɞɭ 
ɩɨɞɚɸɬɶ ɧɚ ɫɬɭɩɿɧɶ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ. Ɉɱɢɳɟɧɚ ɜɨɞɚ ɦɿɫɬɢɬɶ ɡɚɛɪɭɞɧɟɧɧɹ 
ɜ ɡɚɥɢɲɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɿ ɩɨɜɟɪɬɚєɬɶɫɹ ɜ ɪɟɰɢɤɥ. 
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ȼɪɚɯɨɜɭɸɱɢ ɫɬɭɩɿɧɶ ɡɚɛɪɭɞɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ 
ɡɚɜɢɫɥɢɦɢ ɿ ɪɨɡɱɢɧɟɧɢɦɢ ɨɪɝɚɧɿɱɧɢɦɢ ɬɚ ɧɟɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, 
ɝɥɢɛɨɤɟ ɨɱɢɳɟɧɧɹ ɞɨ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɜɨɞɢ, ɹɤɿ ɞɨɩɭɫɤɚɸɬɶɫɹ ɞɥɹ 

ɩɨɜɬɨɪɧɨɝɨ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɿɹ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ, ɜɢɦɚɝɚє ɡɧɚɱɧɢɯ ɜɢɬɪɚɬ ɿ 
ɞɨɪɨɝɢɯ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ (ɦɟɦɛɪɚɧɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ, ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ 
ɬɚ ɿɧ.).  

ȼ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɪɨɛɧɢɰɬɜɚ ɩɚɩɟɪɭ, 
ɩɟɪɟɪɨɛɤɢ ɦɚɤɭɥɚɬɭɪɢ ɬɚ ɿɧ., ɹɤɚ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɫɬɭɩɟɧɟɜɨɦɭ ɩɪɨɰɟɫɿ: 
ɩɟɪɲɢɣ ɫɬɭɩɿɧɶ – ɚɧɚɟɪɨɛɧɢɣ, ɞɪɭɝɢɣ – ɚɟɪɨɛɧɢɣ, ɦɟɬɨɞ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ 
ɡɚɫɬɨɫɨɜɚɧɨ ɞɥɹ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ ɜɨɞɢ ɧɚ ɜɢɯɨɞɿ ɿɡ 
ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ (ɧɚ ɪɟɰɢɪɤɭɥɹɰɿɣɧɿɣ ɥɿɧɿʀ) Д67Ж. ȼɿɞɨɤɪɟɦɥɟɧɭ ɭ 
ɮɥɨɬɚɬɨɪɿ ɬɜɟɪɞɭ ɮɚɡɭ ɜɢɞɚɥɹɸɬɶ ɿɡ ɫɢɫɬɟɦɢ, ɚ ɩɪɨɹɫɧɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ 
ɩɨɜɟɪɬɚɸɬɶ ɜ ɚɧɚɟɪɨɛɧɢɣ ɫɬɭɩɿɧɶ.  

ȼ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɮɥɨɬɚɰɿɸ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɚɛɨ ɹɤ 
ɩɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɜɿɞ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɚɛɨ ɞɥɹ ɪɨɡɞɿɥɟɧɧɹ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɬɚ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɳɨ ɜ ɰɢɯ ɜɢɩɚɞɤɚɯ ɞɚє ɧɚɣɤɪɚɳɢɣ ɟɮɟɤɬ 
ɨɱɢɳɟɧɧɹ. Ɉɫɧɨɜɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɡɞɿɣɫɧɸɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɿɜ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ.  

Ɉɬɠɟ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɮɥɨɬɚɰɿʀ ɜ ɬɟɯɧɨɥɨɝɿɹɯ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɟ ɭɫɩɿɲɧɨ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɧɚ ɪɿɡɧɢɯ 
ɫɬɭɩɟɧɹɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ ɚɛɨ ɛɿɨɥɨɝɿɱɧɨʀ ɬɟɯɧɨɥɨɝɿɣ, ɹɤ ɩɨɩɟɪɟɞɧє 
ɨɱɢɳɟɧɧɹ, ɞɥɹ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɦɭɥɨɜɢɯ ɫɭɦɿɲɟɣ ɩɟɪɟɞ ɚɟɪɨɬɟɧɤɚɦɢ (ɦɟɬɨɞ 
ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ), ɩɿɫɥɹ ɚɟɪɨɬɟɧɤɿɜ, ɞɥɹ ɡɧɟɜɨɞɧɟɧɧɹ ɦɭɥɭ ɿ ɬ. ɿɧ.  

ɉɪɢ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɨɱɢɫɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɟɮɟɤɬɢɜɧɿɫɬɸ ɜɿɞɨɤɪɟɦɥɟɧɧɹ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ ɜɨɞɢ ɭ ɜɬɨɪɢɧɧɨɦɭ ɜɿɞɫɬɿɣɧɢɤɭ, ɡɧɟɜɨɞɧɟɧɧɹ ɦɭɥɭ ɜ 
ɦɭɥɨɭɳɿɥɶɧɸɜɚɱɚɯ, ɬɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɢɯ ɭɫɬɚɧɨɜɨɤ ɜ ɰɢɯ 
ɜɢɩɚɞɤɚɯ, ɪɨɡɪɨɛɤɚ ɟɮɟɤɬɢɜɧɢɯ ʀɯ ɤɨɧɫɬɪɭɤɰɿɣ є ɚɤɬɭɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ.  

 

1.2.2. Ɉɫɨɛɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɬɚ  
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ ɩɨɩɟɪɟɞɧьɨɝɨ ɨɱɢɳɟɧɧɹ  

ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ 

 

ȼ ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ 
ɞɥɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨʀ ɞɿʀ ɧɚ ɫɬɿɱɧɭ ɪɿɞɢɧɭ ɣ ɡɚɛɪɭɞɧɟɧɧɹ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ɧɿɣ. 
ɇɚɣɱɚɫɬɿɲɟ ɫɩɨɫɨɛɢ ɟɥɟɤɬɪɨɨɛɪɨɛɤɢ ɩɨɜ’ɹɡɚɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɩɨɫɬɿɣɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ, ɬɨɛɬɨ ґɪɭɧɬɭɸɬɶɫɹ ɧɚ ɹɜɢɳɚɯ 
ɟɥɟɤɬɪɨɥɿɡɭ. ɐɟ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ ɬɚ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ, ɟɥɟɤɬɪɨɥɿɡ, 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɟ ɨɤɢɫɧɟɧɧɹ ɿ ɜɿɞɧɨɜɥɟɧɧɹ, ɟɥɟɤɬɪɨɥɿɬɢɱɧɟ ɜɢɥɭɱɟɧɧɹ 
ɦɟɬɚɥɿɜ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɿ ɨɫɚɞɿɜ, ɟɥɟɤɬɪɨɟɤɫɬɪɚɤɰɿɹ, ɟɥɟɤɬɪɨɞɿɚɥɿɡ ɬɚ ɿɧɲɿ. 
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ɋɟɪɟɞ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɜɚɠɥɢɜɟ ɦɿɫɰɟ ɜ ɫɢɫɬɟɦɚɯ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɡɚɣɦɚɸɬɶ ɬɚɤɿ ɟɥɟɤɬɪɨɯɿɦɿɱɧɿ ɦɟɬɨɞɢ ɨɛɪɨɛɤɢ, ɹɤ 
ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ ɬɚ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ-ɮɥɨɬɚɰɿɹ ɡɚɜɞɹɤɢ ɪɹɞɭ ɩɟɪɟɜɚɝ: 
ɡɦɟɧɲɟɧɧɹ ɚɛɨ ɜɢɤɥɸɱɟɧɧɹ ɜɢɬɪɚɬɢ ɯɿɦɿɱɧɢɯ ɪɟɚɝɟɧɬɿɜ; ɡɦɟɧɲɟɧɧɹ 
ɨɛ’єɦɿɜ ɨɫɚɞɿɜ, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɰɟɫɭ; ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɡɧɟɡɚɪɚɠɭɸɱɨʀ, ɤɨɚɝɭɥɸɸɱɨʀ ɬɚ ɿɧɲɢɯ ɞɿɣ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ; 
ɜɢɤɥɸɱɟɧɧɹ ɩɿɞɜɢɳɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɜɨɞɢ, ɳɨ ɞɨɡɜɨɥɹє 
ɜɢɤɨɪɢɫɬɚɬɢ ɨɱɢɳɟɧɭ ɜɨɞɭ ɜ ɨɛɨɪɨɬɧɨɦɭ ɰɢɤɥɿ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ; 
ɭɧɿɮɿɤɨɜɚɧɿɫɬɶ ɚɩɚɪɚɬɭɪɢ; ɦɨɠɥɢɜɿɫɬɶ ɤɨɦɩɨɧɭɜɚɧɧɹ ʀʀ ɡ ɿɧɲɢɦɢ ɨɱɢɫɧɢɦɢ 
ɫɩɨɪɭɞɚɦɢ ɩɪɢ ɜɩɪɨɜɚɞɠɟɧɧɿ, ɧɚɩɪɢɤɥɚɞ, ɧɚ ɬɟɪɢɬɨɪɿʀ ɩɪɨɦɩɿɞɩɪɢєɦɫɬɜɚ; 
ɤɨɦɩɚɤɬɧɿɫɬɶ ɚɩɚɪɚɬɿɜ; ɡɦɟɧɲɟɧɧɹ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ; 

ɦɨɠɥɢɜɿɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɩɪɨɰɟɫɭ.  
Ɉɫɧɨɜɧɢɦɢ ɧɟɞɨɥɿɤɚɦɢ ɿ ɩɪɨɛɥɟɦɚɦɢ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 

ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɯ ɦɟɬɨɞɿɜ ɨɛɪɨɛɤɢ ɫɬɿɱɧɢɯ ɜɨɞ, є ɧɟɫɬɿɣɤɚ ɪɨɛɨɬɚ ɭɫɬɚɧɨɜɨɤ 
ɩɪɢ ɤɨɥɢɜɚɧɧɹɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ ɿ ɜɢɬɪɚɬ ɫɬɿɱɧɨʀ ɜɨɞɢ; ɜɢɞɿɥɟɧɧɹ 
ɜɢɛɭɯɨɧɟɛɟɡɩɟɱɧɢɯ ɝɚɡɿɜ (ɜɨɞɧɸ ɿ ɤɢɫɧɸ); ɭɬɜɨɪɟɧɧɹ ɯɥɨɪɭ, ɜɿɥɶɧɢɯ 
ɪɚɞɢɤɚɥɿɜ; ɩɪɢɝɧɿɱɟɧɧɹ ɩɨɞɚɥɶɲɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ; ɜɿɞɧɨɫɧɨ 
ɜɢɫɨɤɿ ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ; ɜɢɬɪɚɬɢ ɦɟɬɚɥɭ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɬɚ ɿɧ.  

Ɇɟɬɨɞɢ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɬɚ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ є 
ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɭ ɮɥɨɬɚɰɿɣɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɡɭɦɨɜɥɟɧɨ ʀɯ 
ɜɢɫɨɤɨɸ ɟɮɟɤɬɢɜɧɿɫɬɸ ɿ ɲɜɢɞɤɿɫɬɸ ɩɪɨɰɟɫɭ ɩɪɢ ɦɿɧɿɦɚɥɶɧɿɣ ɜɢɬɪɚɬɿ 
ɪɟɚɝɟɧɬɿɜ-ɡɛɢɪɚɱɿɜ ɚɛɨ ɛɟɡ ɧɢɯ Д3Ж. ɐɿ ɦɟɬɨɞɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ 
ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ Д81-84Ж, ɳɨ ɨɫɨɛɥɢɜɨ ɟɮɟɤɬɢɜɧɨ, 
ɧɚɩɪɢɤɥɚɞ, ɜ ɹɤɨɫɬɿ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɡɚɦɿɫɬɶ ɜɿɞɫɬɨɸɜɚɧɧɹ, 
ɨɫɤɿɥɶɤɢ ɞɨɡɜɨɥɹɸɬɶ ɡɛɿɥɶɲɢɬɢ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɧɚɩɪɢɤɥɚɞ, 
ɩɪɢ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɜɢɞɚɥɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɞɨɫɹɝɚє 95-99% (ɩɪɢ 
ɜɿɞɫɬɨɸɜɚɧɧɿ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɨɛɪɨɛɥɟɧɨʀ ɮɥɨɤɭɥɹɧɬɨɦ ɞɨɡɨɸ 5-10 ɦɝ/ɞɦ3

, - 

50-70%) [75Ж, ɫɤɨɪɨɬɢɬɢ ɱɚɫ ɨɛɪɨɛɤɢ ɜ 10-20 ɪɚɡɿɜ ɿ ɡɦɟɧɲɢɬɢ ɩɥɨɳɭ ɩɿɞ 
ɪɨɡɦɿɳɟɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɜ 3-5 ɪɚɡɿɜ Д86Ж. Ʉɪɿɦ ɬɨɝɨ, ɩɪɢ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ 
ɡɦɟɧɲɭєɬɶɫɹ ɨɛ’єɦ ɿ ɜɨɥɨɝɿɫɬɶ ɲɥɚɦɭ. ɉɢɬɨɦɚ ɜɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ 
ɧɟɜɢɫɨɤɚ ɿ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 0,03 ɞɨ 0,1 ɤȼɬ·ɝɨɞ/ɦ3

. 

Ɇɟɬɨɞɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɬɚ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɞɨɡɜɨɥɹɸɬɶ 
ɨɱɢɳɚɬɢ ɫɬɿɱɧɿ ɜɨɞɢ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɯ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ Д87, 88Ж; ɩɥɚɜɚɸɱɢɯ, ɟɦɭɥɶɝɨɜɚɧɢɯ ɿ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ 
ɡɚɛɪɭɞɧɟɧɶ: ɠɢɪɿɜ, ɦɚɫɟɥ Д85, 89-92Ж, ɧɚɮɬɢ ɿ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ Д83, 93-101], 

ɉȺɊ Д102, 103Ж, ɛɚɪɜɧɢɤɿɜ Д104, 105]; ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ: ɦɿɞɿ, ɯɪɨɦɭ, 
ɫɜɢɧɰɸ, ɰɢɧɤɭ, ɡɚɥɿɡɚ, ɤɚɞɦɿɸ, ɧɿɤɟɥɸ ɬɚ ɿɧ. Д106-115Ж, ɞɟɹɤɿ ɡ ɹɤɢɯ 
ɜɿɞɧɨɫɹɬɶ ɞɨ ɱɢɫɥɚ ɪɿɞɤɿɫɧɢɯ ɬɚ ɞɨɪɨɝɨɜɚɪɬɿɫɧɢɯ, ɡ ɦɟɬɨɸ ɩɨɞɚɥɶɲɨʀ 
ɩɟɪɟɪɨɛɤɢ ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɮɥɨɬɨɲɥɚɦɿɜ ɿ ɩɨɜɬɨɪɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɜɢɥɭɱɟɧɢɯ ɣɨɧɿɜ ɦɟɬɚɥɿɜ, ɪɚɞɿɨɚɤɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɬɨɳɨ Д86]. 
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Ɉɫɧɨɜɧɿ ɩɪɨɛɥɟɦɢ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ 
ɦɟɬɨɸ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɬɚ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɞɥɹ 
ɨɞɟɪɠɚɧɧɹ ɧɚɣɛɿɥɶɲɨɝɨ ɫɬɭɩɟɧɹ ɜɢɞɚɥɟɧɧɹ ɡɚɛɪɭɞɧɟɧɶ, ɧɚɣɦɟɧɲɢɯ ɜɢɬɪɚɬ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. ɜɢɛɨɪɭ ɟɮɟɤɬɢɜɧɨɝɨ ɞɥɹ ɤɨɧɤɪɟɬɧɢɯ ɭɦɨɜ ɦɚɬɟɪɿɚɥɭ 
ɟɥɟɤɬɪɨɞɿɜ, ɧɚɫɬɭɩɧɿ: 

 ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɫɭ: ɪɇ, ɝɭɫɬɢɧɢ ɫɬɪɭɦɭ, 
ɬɪɢɜɚɥɨɫɬɿ; 

 ɜɢɛɿɪ ɦɚɬɟɪɿɚɥɭ ɟɥɟɤɬɪɨɞɿɜ (ɚɥɸɦɿɧɿɣ, ɡɚɥɿɡɨ ɬɚ ɿɧ.); 
 ɜɢɛɿɪ ɫɯɟɦɢ ɩɪɢєɞɧɚɧɧɹ ɟɥɟɤɬɪɨɞɿɜ (ɩɨɫɥɿɞɨɜɧɚ, ɩɚɪɚɥɟɥɶɧɚ); 
 ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ ɚɩɚɪɚɬɿɜ; 
 ɪɨɡɪɨɛɤɚ ɟɮɟɤɬɢɜɧɢɯ ɿ ɦɚɥɨɜɢɬɪɚɬɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. 

ɉɪɢ ɨɛɪɨɛɰɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ, ɦɟɬɨɞɨɦ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɟɫɬɪɭɤɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɩɪɨɞɭɤɬɚɦɢ 
ɟɥɟɤɬɪɨɥɿɡɭ, ʀɯ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɟɮɟɤɬɢɜɧɨ ɡɧɢɠɭɸɬɶɫɹ 
ɩɨɤɚɡɧɢɤɢ ɏɋɄ, ɡɚɛɚɪɜɥɟɧɨɫɬɿ ɿ ɦɭɬɧɨɫɬɿ.  

ɉɪɨɬɟ ɫɭɬɬєɜɢɦ ɧɟɞɨɥɿɤɨɦ є ɭɬɜɨɪɟɧɧɹ ɜ ɪɟɡɭɥɶɬɚɬɿ ɪɟɚɤɰɿɣ ɬɚɤɢɯ 
ɫɩɨɥɭɤ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɬɨɤɫɢɱɧɢɦɢ ɞɥɹ ɝɿɞɪɨɛɿɨɧɬɿɜ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
ɫɩɨɪɭɞ ɧɚɫɬɭɩɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɚɛɨ ɜɨɞɨɣɦɢ, ɜ ɹɤɭ ɜɿɞɜɨɞɹɬɶɫɹ 
ɨɱɢɳɟɧɿ ɜɨɞɢ Д116].  

Ⱦɥɹ ɜɢɹɜɥɟɧɧɹ ɬɨɤɫɢɱɧɨɫɬɿ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ 
ɛɿɨɬɟɫɬɭɜɚɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɪɝɚɧɿɡɦɿɜ Lactuca sativa ɿ Artemia 

salina ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɬɨɤɫɢɱɧɿɫɬɶ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɜɢɪɨɛɧɢɰɬɜɚ ɬɟɤɫɬɢɥɸ 
ɩɿɫɥɹ ɟɥɟɤɬɪɨɥɿɡɭ Д116Ж. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚɣɦɟɧɲɚ ɬɨɤɫɢɱɧɿɫɬɶ ɫɬɿɱɧɢɯ 
ɜɨɞ ɛɭɥɚ ɩɿɫɥɹ ɨɛɪɨɛɤɢ ɩɪɨɬɹɝɨɦ 5 ɯɜ.; ɚ ɧɚɣɜɢɳɚ – 30 ɯɜ. 

Ɇɟɬɨɞ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɦɨɠɟ ɛɭɬɢ ɡɚɫɬɨɫɨɜɚɧɨ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ 
ɜɨɞ ɉȺɊ, ɹɤɿ є ɯɿɦɿɱɧɨ ɫɬɿɣɤɢɦɢ ɫɩɨɥɭɤɚɦɢ, ɳɨ ɨɛɭɦɨɜɥɟɧɨ ʀɯ ɛɭɞɨɜɨɸ ɿ 
ɤɨɥɨʀɞɧɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɣɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɉȺɊ ɞɨ 200 ɦɝ/ɞɦ3

 ɚɧɨɞɧɚ ɝɭɫɬɢɧɚ 
ɫɬɪɭɦɭ ɫɬɚɧɨɜɢɥɚ 200-300 Ⱥ/ɦ2, ɝɚɡɨɧɚɩɨɜɧɟɧɧɹ – 2-10 ɞɦ3/ɦ3, ɨɛ’єɦ 
ɤɨɧɰɟɧɬɪɚɬɭ ɩɿɧɢ – 1-2% ɜɿɞ ɨɛ’єɦɭ ɜɨɞɢ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɉȺɊ ɜ ɨɱɢɳɟɧɿɣ 
ɜɨɞɿ – 60-80 ɦɝ/ɞɦ3

 [103]. 

ɉɪɨɬɟ ɡɚ ɿɧɲɢɦɢ ɞɚɧɢɦɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɷɥɟɤɬɪɨɮɥɨɬɚɰɿɣɧɨɝɨ ɦɟɬɨɞɭ 
ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɚɧɿɨɧɧɢɯ ɉȺɊ ɦɚɥɨɟɮɟɤɬɢɜɧɟ – ɫɬɭɩɿɧɶ ʀɯ 
ɜɢɞɚɥɟɧɧɹ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɚ 50%, ɤɚɬɿɨɧɧɢɯ – ɛɭɥɚ ɳɟ ɦɟɧɲɚ - 10-14% 

[102Ж. Ⱦɨɛɚɜɤɚ ɤɨɚɝɭɥɹɧɬɿɜ ɬɚ ɮɥɨɤɭɥɹɧɬɿɜ ɧɟ ɜɩɥɢɜɚɥɚ ɧɚ ɩɪɨɰɟɫ 
ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ. ɇɚɣɛɿɥɶɲɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɞɟɪɠɚɧɨ ɩɪɢ ɜɢɞɚɥɟɧɧɿ 
ɧɟɿɨɧɨɝɟɧɧɢɯ ɉȺɊ (ɫɢɧɬɚɧɨɥɭ Ⱦɋ-10) – 70%. 

ɉɪɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɣɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɬɟɤɫɬɢɥɶɧɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɪɿɡɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɫɭ ɿ ɦɚɬɟɪɿɚɥɭ 
ɟɥɟɤɬɪɨɞɿɜ ɧɚ ɡɧɢɠɟɧɧɹ ɡɚɛɚɪɜɥɟɧɨɫɬɿ ɬɚ ɦɭɬɧɨɫɬɿ Д117Ж. ɇɚɣɤɪɚɳɿ 
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ɪɟɡɭɥɶɬɚɬɢ (ɏɋɄ – 70%, ɦɭɬɧɿɫɬɶ – 93%, ɡɚɛɚɪɜɥɟɧɿɫɬɶ – 81%) ɛɭɥɨ 
ɨɞɟɪɠɚɧɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɥɸɦɿɧɿєɜɢɯ ɟɥɟɤɬɪɨɞɿɜ ɩɪɢ ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ 75 
Ⱥ/ɦ2, ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɥɿɡɭ 10 ɯɜ, ɩɨɱɚɬɤɨɜɨɦɭ ɪɇ 5 ɿ ɜɿɞɫɬɚɧɿ ɦɿɠ 
ɟɥɟɤɬɪɨɞɚɦɢ 0,5 ɫɦ. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɥɿɡɧɢɯ ɟɥɟɤɬɪɨɞɿɜ ɡɧɢɠɟɧɧɹ ɏɋɄ 
– 61%, ɡɚɛɚɪɜɥɟɧɨɫɬɿ – 95%, ɦɭɬɧɨɫɬɿ – 96% ɛɭɥɨ ɨɞɟɪɠɚɧɨ ɩɪɢ ɝɭɫɬɢɧɿ 
ɫɬɪɭɦɭ 125 Ⱥ/ɦ2

. 

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɮɚɪɛɭɜɚɥɶɧɨ-ɨɛɪɨɛɧɢɯ ɜɢɪɨɛɧɢɰɬɜ ɲɤɿɪɢ ɬɚ 
ɯɭɬɪɚ ɜɿɞ ɛɚɪɜɧɢɤɿɜ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɦɟɬɨɞ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ Д104Ж. ȼ 
ɩɪɨɰɟɫɿ ɨɛɪɨɛɤɢ ɜɿɞɛɭɜɚɥɨɫɶ ɪɨɡɱɢɧɟɧɧɹ ɦɟɬɚɥɭ ɡ ɭɬɜɨɪɟɧɧɹɦ ɜɟɥɢɤɨʀ 
ɤɿɥɶɤɨɫɬɿ ɩɥɚɫɬɿɜɰɟɜɢɞɧɨɝɨ ɨɫɚɞɭ ɝɿɞɪɨɤɫɢɞɭ ɦɟɬɚɥɭ (ɞɨ 20% ɨɛ’єɦɭ 
ɫɬɿɱɧɨʀ ɜɨɞɢ), ɧɚ ɩɨɜɟɪɯɧɿ ɹɤɨɝɨ ɫɨɪɛɭɜɚɜɫɹ ɛɚɪɜɧɢɤ ɿ ɱɚɫɬɢɧɚ ɩɪɨɞɭɤɬɿɜ 
ɣɨɝɨ ɞɟɫɬɪɭɤɰɿʀ, ɨɫɚɞɠɟɧɧɹ ɚɛɨ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ ɡɤɨɚɝɭɥɶɨɜɚɧɢɯ ɱɚɫɬɢɧɨɤ 
ɿ, ɹɤ ɪɟɡɭɥɶɬɚɬ, ɡɧɟɛɚɪɜɥɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. Ⱦɥɹ ɡɦɟɧɲɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ 
ɩɪɨɰɟɫɭ ɜ ɦɨɞɟɥɶɧɿ ɪɨɡɱɢɧɢ ɛɚɪɜɧɢɤɚ ɞɨɛɚɜɥɹɥɢ NaCl ɜ ɤɿɥɶɤɨɫɬɿ 0,5-3 

ɝ/ɞɦ3. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɰɿɥɶɧɨ ɩɪɨɜɨɞɢɬɢ ɩɪɨɰɟɫ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ NaCl 

2 ɝ/ɞɦ3, ɫɢɥɿ ɫɬɪɭɦɭ 500 ɦȺ. 
ȼ ɪɟɡɭɥɶɬɚɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɟɬɨɞɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ 

ɦɚɫɥɹɧɢɯ ɟɦɭɥɶɫɿɣ ɫɩɨɫɬɟɪɿɝɚɥɢ ɞɜɿ ɮɚɡɢ ɩɪɨɰɟɫɭ: «ɪɟɚɤɰɿɣɧɭ», ɩɪɨɬɹɝɨɦ 
ɹɤɨʀ ɡɛɿɥɶɲɭɜɚɥɚɫɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɧɢɠɟɧɧɹ ɏɋɄ ɿ ɦɭɬɧɨɫɬɿ ɫɭɫɩɟɧɡɿʀ, ɿ 
«ɫɬɚɰɿɨɧɚɪɧɭ», ɩɪɢ ɹɤɿɣ ɪɨɡɱɢɧɹɜɫɹ ɚɥɸɦɿɧɿɣ Д89Ж. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ 
ɩɿɞɬɜɟɪɞɢɥɢ, ɳɨ ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ ɝɭɫɬɢɧɢ ɫɬɪɭɦɭ ɿ ɡɦɟɧɲɟɧɧɹɦ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɚɫɥɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɡɪɨɫɬɚє; ɨɩɬɢɦɚɥɶɧɢɣ ɩɨɤɚɡɧɢɤ 
ɪɇ – 7. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɪɹɞɭ ɞɨɫɥɿɞɠɟɧɶ ɜɢɡɧɚɱɟɧɨ, ɳɨ ɞɥɹ ɪɟɝɭɥɸɜɚɧɧɹ ɫɬɭɩɟɧɹ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɮɚɡɨɜɨ-ɞɢɫɩɟɪɫɧɨɝɨ ɫɬɚɧɭ 
ɡɚɛɪɭɞɧɟɧɶ ɩɪɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɨɫɬɚɬɧɶɨ ɡɦɿɧɸɜɚɬɢ ɥɢɲɟ 
ɨɞɢɧ ɩɚɪɚɦɟɬɪ – ɝɭɫɬɢɧɭ ɫɬɪɭɦɭ Д118]. 

Ɍɚɤ, ɩɪɢ ɡɦɿɧɿ ɝɭɫɬɢɧɢ ɫɬɪɭɦɭ ɜ ɿɧɬɟɪɜɚɥɿ 11,55-91,5 ɦȺ/ɫɦ2
 ɛɭɥɨ 

ɞɨɫɥɿɞɠɟɧɨ ɜɢɞɚɥɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɦɭɬɧɨɫɬɿ, ȻɋɄ, ɏɋɄ ɿ 
ɤɨɥɶɨɪɨɜɨɫɬɿ ɬɟɤɫɬɢɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɨɦ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 
[119Ж. ɋɬɭɩɿɧɶ ɡɧɢɠɟɧɧɹ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɜ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜɚɯ: 
ɩɪɢ ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ 11,55 ɦȺ/ɫɦ2

, ɪɇ 7,6, ɬɪɢɜɚɥɨɫɬɿ ɨɛɪɨɛɤɢ 10 ɯɜ., 
ɜɿɞɫɬɚɧɿ ɦɿɠ ɟɥɟɤɬɪɨɞɚɦɢ 1 ɫɦ, ɫɬɚɧɨɜɢɥɚ 85,5%, 76,2%, 88,9%, 79,7% ɿ 
ɩɨɧɚɞ 93%, ɜɿɞɩɨɜɿɞɧɨ.  

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚɮɬɨɩɟɪɟɪɨɛɧɢɯ, ɯɚɪɱɨɜɢɯ, ɬɟɤɫɬɢɥɶɧɢɯ ɿ 
ɩɚɩɟɪɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɜɿɞ ɟɦɭɥɶɝɨɜɚɧɢɯ ɿ ɤɨɥɨʀɞɧɢɯ ɱɚɫɬɢɧɨɤ ɛɭɥɨ 
ɜɢɤɨɪɢɫɬɚɧɨ ɦɟɬɨɞ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ Д120Ж. Ⱦɥɹ ɪɨɡɞɿɥɟɧɧɹ ɟɦɭɥɶɫɿɣ ɦɚɫɥɨ 
(ɧɚɮɬɚ, ɧɚɮɬɨɩɪɨɞɭɤɬɢ, ɠɢɪɢ) – ɜɨɞɚ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɣɧɭ 
ɤɨɦɿɪɤɭ ɡ ɚɧɨɞɨɦ ɿɡ ɬɢɬɚɧɭ, ɩɨɤɪɢɬɨɝɨ ɨɤɫɢɞɨɦ ɪɭɬɟɧɿɸ, ɬɚ ɤɚɬɨɞɨɦ ɿɡ 
ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ. ȼɢɞɚɥɟɧɧɹ ɦɚɫɟɥ ɞɨɫɹɝɚɥɨ 70%; 75% ɜ ɩɪɢɫɭɬɧɨɫɬɿ 
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NaCl (3,5%) ɿ 99,5% ɜ ɩɪɢɫɭɬɧɨɫɬɿ NaCl ɿ ɤɨɚɝɭɥɹɧɬɭ Fe2(SO4)3. ȼɢɬɪɚɬɢ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɫɬɚɧɨɜɢɥɢ 0,4-1,6 ɤȼɬ/ɦ3

. 

ɉɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɉȺɊ, ɛɚɪɜɧɢɤɢ, ɦɚɫɥɚ, ɠɢɪɢ ɬɚ 
ɿɧ., ɜ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɚɯ ɨɞɧɿєɸ ɡ ɩɪɨɛɥɟɦ є ɩɚɫɢɜɚɰɿɹ ɟɥɟɤɬɪɨɞɿɜ, 
ɧɚɩɪɢɤɥɚɞ, ɚɥɸɦɿɧɿєɜɢɯ, ɡ ɭɬɜɨɪɟɧɧɹɦ ɨɤɫɢɞɧɢɯ ɩɥɿɜɨɤ, ɩɪɢ ɰɶɨɦɭ 
ɡɦɟɧɲɭєɬɶɫɹ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɿɜ ɤɨɚɝɭɥɹɰɿʀ, ɡɛɿɥɶɲɭєɬɶɫɹ ɜɢɬɪɚɬɚ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ, ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɹɤɢɦ ɧɚ ɟɥɟɤɬɪɨɞɢ 
ɩɨɞɚɸɬɶ ɩɭɥɶɫɭɸɱɭ ɧɚɩɪɭɝɭ, ɚ ɩɨɥɹɪɧɿɫɬɶ ɿɦɩɭɥɶɫɿɜ ɩɟɪɿɨɞɢɱɧɨ ɡɦɿɧɸɸɬɶ, 
ɩɪɢ ɰɶɨɦɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɱɢɧɟɧɧɹ ɨɤɫɢɞɧɢɯ ɩɥɿɜɨɤ Д82]. 

ɉɪɨɛɥɟɦɭ ɭɬɜɨɪɟɧɧɹ ɨɤɫɢɞɧɢɯ ɩɥɿɜɨɤ ɩɪɨɩɨɧɭɸɬɶ ɜɢɪɿɲɢɬɢ ɲɥɹɯɨɦ 
ɜɥɚɲɬɭɜɚɧɧɹ ɜ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɿ ɩɥɚɫɬɢɧɱɚɬɢɯ ɤɚɬɨɞɿɜ, ɚ ɚɧɨɞɿɜ – ɭ 
ɜɢɝɥɹɞɿ ɧɚɫɢɩɧɢɯ ɦɟɬɚɥɟɜɢɯ ɫɬɪɭɠɨɤ, ɹɤɿ ɩɟɪɟɦɿɲɭɸɬɶ ɥɨɩɚɫɬɹɦɢ ɞɥɹ 
ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɦɚɫɨɨɛɦɿɧɭ, ɪɿɜɧɨɦɿɪɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɤɨɚɝɭɥɹɧɬɭ, ɭɫɭɧɟɧɧɹ 
ɦɨɠɥɢɜɨɫɬɿ ɡɚɲɥɚɦɥɸɜɚɧɧɹ ɿ ɡɚɩɨɛɿɝɚɧɧɹ ɭɬɜɨɪɟɧɧɸ ɩɚɫɢɜɧɢɯ ɩɥɿɜɨɤ Д80]. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɡɚɥɿɡɧɢɯ ɜɿɞɯɨɞɿɜ: ɫɬɪɭɠɤɢ, ɨɛɪɿɡɤɿɜ ɬɪɭɛ ɿ ɬ. ɿɧ., ɡɚɦɿɫɬɶ 
ɚɧɨɞɿɜ ɿɡ ɩɪɨɮɿɥɶɧɨɝɨ ɦɟɬɚɥɭ ɞɨɡɜɨɥɹє ɟɤɨɧɨɦɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɦɚɬɟɪɿɚɥɢ 
[114Ж. Ⱥɥɟ ɿɫɧɭɸɱɿ ɤɨɧɫɬɪɭɤɰɿʀ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɿɜ ɧɟ ɡɚɛɟɡɩɟɱɭɸɬɶ ʀɯ 
ɫɬɚɛɿɥɶɧɨʀ ɪɨɛɨɬɢ ɜ ɡɜ’ɹɡɤɭ ɿɡ ɩɨɪɭɲɟɧɧɹɦ ɟɥɟɤɬɪɢɱɧɨɝɨ ɤɨɧɬɚɤɬɭ ɦɿɠ 
ɚɧɨɞɨɦ ɿ ɫɬɪɭɠɤɨɸ ɩɨ ɦɿɪɿ ʀʀ ɪɨɡɱɢɧɟɧɧɹ. 

ɉɪɢ ɨɱɢɳɟɧɧɿ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ 
ɦɟɬɨɞɨɦ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɡɞɟɛɿɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɡɚɥɿɡɧɿ ɟɥɟɤɬɪɨɞɢ 
[121].  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɢɞɚɥɟɧɧɹ ɣɨɧɿɜ ɦɿɞɿ, ɯɪɨɦɭ, ɫɜɢɧɰɸ ɿ ɰɢɧɤɭ ɿɡ ɫɬɿɱɧɢɯ 
ɜɨɞ ɜɿɞ ɩɪɨɰɟɫɿɜ ɬɪɚɜɥɟɧɧɹ ɦɟɬɨɞɨɦ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɩɨɤɚɡɚɥɢ, ɳɨ ɜ 
ɩɟɪɿɨɞɢɱɧɨɦɭ ɩɪɨɰɟɫɿ ɡɚ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ: ɝɭɫɬɢɧɢ ɫɬɪɭɦɭ 98 Ⱥ/ɦ2

, ɪɇ 

5,07, ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɥɿɡɭ 30 ɯɜ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɣɨɧɿɜ ɦɟɬɚɥɿɜ 
ɩɟɪɟɜɢɳɭɜɚɥɚ 99% Д106Ж. Ɂɚɥɢɲɤɨɜɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɣɨɧɿɜ ɦɿɞɿ, ɯɪɨɦɭ, 
ɫɜɢɧɰɸ ɿ ɰɢɧɤɭ ɫɬɚɧɨɜɢɥɢ ɜɿɞɩɨɜɿɞɧɨ ɦɟɧɲɟ 0,01; 0,02; 0,07 ɿ 0,05 ɦɝ/ɞɦ3

. 

ȼ ɧɟɩɟɪɟɪɜɧɨɦɭ ɩɪɨɰɟɫɿ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɇ 3 ɿ ɲɜɢɞɤɨɫɬɿ ɩɪɨɬɿɤɚɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ 55 ɫɦ3/ɯɜ. ɜɢɞɚɥɟɧɧɹ ɦɟɬɚɥɿɜ ɞɨɫɹɝɚɥɨ ɩɨɧɚɞ 99%, ɚ ɡɚɥɢɲɤɨɜɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɣɨɧɿɜ ɦɿɞɿ, ɯɪɨɦɭ, ɫɜɢɧɰɸ ɿ ɰɢɧɤɭ ɛɭɥɢ 0,01; 0,04; 0,15 ɿ 0,01 
ɦɝ/ɞɦ3

, ɜɿɞɩɨɜɿɞɧɨ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ 

ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɜɢɤɥɢɤɚє ɿɧɬɟɪɟɫ ɜ ɩɥɚɧɿ ʀɯ ɩɨɞɚɥɶɲɨʀ ɩɟɪɟɪɨɛɤɢ ɿ 
ɜɬɨɪɢɧɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. ɉɟɪɟɜɚɝɢ ɦɟɬɨɞɭ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɞɥɹ 
ɜɢɥɭɱɟɧɧɹ ɝɿɞɪɨɮɿɥɶɧɢɯ ɦɟɬɚɥɨɜɦɿɫɧɢɯ ɨɫɚɞɿɜ ɩɨɜ’ɹɡɚɧɿ ɡ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɢɦɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ (ɤɪɢɯɤɿɫɬɸ, 
ɡɞɚɬɧɿɫɬɸ ɞɨ ɩɟɪɟɞɢɫɩɟɪɝɭɜɚɧɧɹ ɩɪɢ ɿɧɬɟɧɫɢɜɧɨɦɭ ɩɟɪɟɦɿɲɭɜɚɧɧɿ); ɡ 
ɦɚɥɢɦ ɪɨɡɦɿɪɨɦ ɭɬɜɨɪɟɧɢɯ ɟɥɟɤɬɪɨɥɿɬɢɱɧɢɯ ɛɭɥɶɛɚɲɨɤ, ɚ ɬɚɤɨɠ ɡ 
ɧɚɹɜɧɿɫɬɸ ɭ ɧɢɯ ɩɨɜɟɪɯɧɟɜɨɝɨ ɟɥɟɤɬɪɨɫɬɚɬɢɱɧɨɝɨ ɡɚɪɹɞɭ. 
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Ɍɚɤ, ɜɢɞɚɥɟɧɧɹ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ ɣɨɧɿɜ ɦɿɞɿ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɩɿɞɜɢɳɟɧɨɸ 
ɬɟɦɩɟɪɚɬɭɪɨɸ ɩɨɤɚɡɚɥɨ, ɳɨ ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ ɨɛɪɨɛɤɢ ɜ ɟɥɟɤɬɪɨɮɥɨɬɚɬɨɪɿ 6-

8 ɯɜ. ɞɨɫɹɝɚєɬɶɫɹ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ 95-100%, ɬɟɦɩɟɪɚɬɭɪɚ – 45-95°ɋ. ɉɪɢ 
ɨɛɪɨɛɰɿ ɜɨɞɢ ɮɥɨɤɭɥɹɧɬɚɦɢ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɡɦɟɧɲɭєɬɶɫɹ ɞɨ 2 ɯɜ, ɚ 
ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ – ɜ 2-3 ɪɚɡɢ Д108]. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɣɨɧɿɜ ɡɚɥɿɡɚ (ȱȱȱ) ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɨɦ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ 
ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɫɬɿɱɧɿ ɜɨɞɢ ɨɩɟɪɚɰɿʀ ɡɧɟɠɢɪɸɜɚɧɧɹ, ɹɤɿ ɦɿɫɬɹɬɶ 
ɟɦɭɥɶɝɨɜɚɧɟ ɦɚɫɥɨ ɿ ɉȺɊ (ɞɨɞɟɰɢɥɛɟɧɡɨɥɫɭɥɶɮɨɧɚɬ Na) [110Ж. ɉɨɤɚɡɚɧɨ, 
ɳɨ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɉȺɊ ɫɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ ɣɨɧɿɜ ɡɚɥɿɡɚ (ȱȱȱ) ɩɿɞɜɢɳɭєɬɶɫɹ ɿ 
ɞɨɫɹɝɚє ɩɪɢ ɪɇ 6-7 99%. ɋɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ ɉȺɊ ɿ ɟɦɭɥɶɝɨɜɚɧɨɝɨ ɦɚɫɥɚ ɡɚ 
ɪɚɯɭɧɨɤ ɫɨɪɛɰɿʀ ɧɚ ɞɢɫɩɟɪɫɧɿɣ ɮɚɡɿ ɝɿɞɪɨɤɫɢɞɭ ɡɚɥɿɡɚ (ȱȱȱ) ɩɪɢ ɰɶɨɦɭ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɿ ɞɨɫɹɝɚє 50% ɿ 63%, ɜɿɞɩɨɜɿɞɧɨ.  

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɦɨɠɧɚ ɟɮɟɤɬɢɜɧɨ ɜɢɞɚɥɹɬɢ ɞɢɫɩɟɪɫɧɭ 
ɮɚɡɭ ɦɚɪɝɚɧɰɸ, ɹɤɢɣ ɨɫɚɞɠɟɧɨ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨ ɜ ɛɟɡɞɿɚɮɪɚɝɦɨɜɨɦɭ 
ɟɥɟɤɬɪɨɥɿɡɟɪɿ ɿɡ ɬɟɯɧɨɝɟɧɧɢɯ ɜɨɞ ɝɿɪɧɢɱɨɪɭɞɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ Д109]. 

ȼ ɪɹɞɿ ɪɨɛɿɬ ɩɿɞɤɪɟɫɥɟɧɨ ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɚ ɪɇ ɩɪɢ 
ɩɪɨɜɟɞɟɧɧɿ ɟɮɟɤɬɢɜɧɨʀ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ Д122, 

123]. 

ȼɢɞɚɥɟɧɧɹ ɣɨɧɿɜ Cr(↑ȱ) ɿɡ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɧɢɡɶɤɨɦɭ ɡɧɚɱɟɧɧɿ ɩɨɤɚɡɧɢɤɚ ɪɇ 

ɜɧɚɫɥɿɞɨɤ ɜɿɞɧɨɜɥɟɧɧɹ Cr(↑ȱ) ɭ Cr(ȱȱȱ) ɣɨɧɚɦɢ Fe2+, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɪɨɡɱɢɧɟɧɧɹ ɚɧɨɞɭ Д122Ж. Ɋɨɡɱɢɧɧɿɫɬɶ ɚɧɨɞɭ ɡɛɿɥɶɲɭєɬɶɫɹ ɜ 
ɩɪɢɫɭɬɧɨɫɬɿ ɣɨɧɿɜ ɯɥɨɪɭ ɡɚ ɪɚɯɭɧɨɤ ɤɨɪɨɡɿʀ. 

ȱɧɲɢɦɢ ɞɨɫɥɿɞɧɢɤɚɦɢ ɩɪɢ ɪɇ 5 ɨɞɟɪɠɚɧɨ ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɢɠɟɧɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɣɨɧɿɜ ɯɪɨɦɭ (↑ȱ) ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ ɦɟɬɨɞɨɦ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ - 

90,4% ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿʀ 100 ɦɝ/ɞɦ3, ɧɚɩɪɭɡɿ 24 ȼ ɡɚ 24 ɯɜ. 
ɩɪɢ ɜɢɬɪɚɬɿ ɟɧɟɪɝɿʀ 132 ɤȼɬ·ɝɨɞ/ɦ3

 [112Ж. Ɂɧɢɠɟɧɧɹ ɧɚɩɪɭɝɢ ɞɨ 12,8 ȼ 
ɩɪɢɡɜɟɥɨ ɞɨ ɪɿɡɤɨɝɨ ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɭ ɜɢɞɚɥɟɧɧɹ ɞɨ 49,6% ɡɚ ɬɨɣ ɠɟ ɱɚɫ. 

Ʉɨɧɫɬɪɭɤɰɿɸ ɚɩɚɪɚɬɿɜ, ɩɪɢɡɧɚɱɟɧɢɯ ɞɥɹ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɬɚ 
ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ, ɹɤ ɩɪɚɜɢɥɨ, ɡɞɿɣɫɧɸɸɬɶ ɭ ɜɢɝɥɹɞɿ ɤɨɦɩɥɟɤɫɿɜ, ɳɨ 
ɜɤɥɸɱɚɸɬɶ ɤɚɦɟɪɭ ɮɥɨɬɚɰɿʀ, ɛɥɨɤ ɟɥɟɤɬɪɨɞɿɜ, ɤɚɦɟɪɭ ɜɿɞɫɬɨɸɜɚɧɧɹ, 
ɩɪɢɫɬɪɨʀ ɞɥɹ ɡɛɨɪɭ ɬɚ ɜɿɞɜɟɞɟɧɧɹ ɩɿɧɢ, ɩɪɢɫɬɪɨʀ ɞɥɹ ɩɿɞɜɟɞɟɧɧɹ ɿ 
ɜɿɞɜɟɞɟɧɧɹ ɜɨɞɢ ɬɚ ɿɧ. Д124].  

Ɉɞɧɿєɸ ɿɡ ɩɪɨɛɥɟɦ, ɹɤɭ ɜɢɪɿɲɭɸɬɶ ɩɪɢ ɪɨɡɪɨɛɥɟɧɧɿ ɤɨɧɫɬɪɭɤɰɿʀ, є 
ɜɥɚɲɬɭɜɚɧɧɹ ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɡɛɨɪɭ ɿ ɜɿɞɜɟɞɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ (ɩɿɧɢ).  

Ɏɥɨɬɚɰɿɣɧɢɣ ɲɥɚɦ – ɩɿɧɧɢɣ ɩɪɨɞɭɤɬ, ɹɤɢɣ ɜɢɞɚɥɹєɬɶɫɹ ɡ ɩɨɜɟɪɯɧɿ 
ɭɫɬɚɧɨɜɨɤ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɬɚ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɦɿɫɬɢɬɶ ɩɥɚɫɬɿɜɰɿ ɤɨɚɝɭɥɹɧɬɿɜ, ɤɨɥɨʀɞɧɿ ɬɚ ɩɨɜɟɪɯɧɟɜɨ-

ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ, ɝɿɞɪɨɤɫɢɞɢ ɦɟɬɚɥɿɜ, ɛɚɪɜɧɢɤɢ, ɠɢɪɢ, ɧɚɮɬɨɩɪɨɞɭɤɬɢ, ɚ 
ɬɚɤɨɠ ɤɚɪɛɨɧɚɬɢ, ɮɨɫɮɚɬɢ, ɫɭɥɶɮɿɞɢ ɬɚ ɿɧɲɿ ɞɨɦɿɲɤɢ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ 
ɨɫɚɞɿɜ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɭ ɜɿɞɫɬɿɣɧɢɤɚɯ (ɜɨɥɨɝɿɫɬɶ 95-99%), ɮɥɨɬɚɰɿɣɧɢɣ 
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ɲɥɚɦ ɦɟɧɲ ɜɨɥɨɝɢɣ (92-95%), ɦɚє ɯɨɪɨɲɿ ɮɿɥɶɬɪɭɜɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. 
ɇɚɩɪɢɤɥɚɞ, ɩɢɬɨɦɢɣ ɨɩɿɪ ɮɿɥɶɬɪɭɜɚɧɧɸ ɞɥɹ ɮɥɨɬɨɲɥɚɦɭ, ɹɤɢɣ ɦɿɫɬɢɬɶ 
ɝɿɞɪɨɤɫɢɞɢ ɦɟɬɚɥɿɜ, – (8-190)·10-11

 ɫɦ/ɝ, ɚ ɮɿɥɶɬɪɨɜɚɧɿɫɬɶ ɜ 4-5 ɪɚɡɿɜ ɜɢɳɚ, 
ɧɿɠ ɞɥɹ ɨɫɚɞɿɜ ɡ ɜɿɞɫɬɿɣɧɢɤɚ, ɿ ɫɬɚɧɨɜɢɬɶ 4,6-4,8 ɤɝ/(ɦ3·ɝɨɞ) Д92].  

ȼɿɞ ɬɨɝɨ, ɹɤ ɜɢɞɚɥɹєɬɶɫɹ ɮɥɨɬɚɰɿɣɧɢɣ ɲɥɚɦ, ɱɢ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɣɨɝɨ 
ɪɨɡɲɚɪɭɜɚɧɧɹ, ɨɛɜɚɠɧɿɧɧɹ ɬɚ ɨɫɚɞɠɟɧɧɹ ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ, ɡɚɥɟɠɢɬɶ ɹɤɿɫɬɶ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ. Ⱦɨɜɝɨɬɪɢɜɚɥɟ ɧɚɤɨɩɢɱɟɧɧɹ ɲɥɚɦɭ ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɞɢ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɣɨɝɨ ɜɨɥɨɝɨɫɬɿ ɬɚ ɭɫɤɥɚɞɧɸє ɩɨɞɚɥɶɲɟ ɜɢɞɚɥɟɧɧɹ 
ɿɡ ɫɩɨɪɭɞɢ ɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɧɚ ɨɛɪɨɛɤɭ. 

ɍ ɜɢɩɚɞɤɭ ɜɢɞɚɥɟɧɧɹ ɩɿɧɢ ɦɨɠɟ ɛɭɬɢ ɜɥɚɲɬɨɜɚɧɨ ɩɨɜɿɬɪɹɧɢɣ 
ɤɨɥɥɟɤɬɨɪ, ɡ’єɞɧɚɧɢɣ ɿɡ ɜɫɦɨɤɬɭɜɚɥɶɧɢɦ ɩɚɬɪɭɛɤɨɦ ɜɟɧɬɢɥɹɬɨɪɚ Д124]. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɡɚɛɪɭɞɧɟɧɶ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ (Ɍɚɣɥɚɧɞ), 
ɹɤɿ ɦɿɫɬɹɬɶ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ ɭ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɡɚ ɏɋɄ – 4100-

6700 ɦɝ/ɞɦ3, ɡɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ – 600-955 ɦɝ/ɞɦ3, ɠɢɪɢ – 638-780 ɦɝ/ɞɦ3
, 

ɣɨɧɢ ɯɪɨɦɭ – 11,5-14,3 ɦɝ/ɞɦ3
 ɿ ɦɚɸɬɶ ɿɧɬɟɧɫɢɜɧɢɣ ɬɟɦɧɢɣ ɤɨɥɿɪ – 3800-

6330 (ɡɚ ɩɥɚɬɢɧɨ-ɤɨɛɚɥɶɬɨɜɨɸ ɲɤɚɥɨɸ), ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɦɟɬɨɞ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɿɡ ɡɚɥɿɡɧɢɦɢ ɩɥɚɫɬɢɧɱɚɬɢɦɢ ɟɥɟɤɬɪɨɞɚɦɢ ɿ ɩɪɨɜɟɞɟɧɨ 
ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɡɚ ɬɚɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɩɨɱɚɬɤɨɜɚ 
ɜɟɥɢɱɢɧɚ ɪɇ ɫɬɿɱɧɢɯ ɜɨɞ 7-9, ɝɭɫɬɢɧɚ ɫɬɪɭɦɭ 15,7-24,6 Ⱥ/ɦ2, ɜɿɞɫɬɚɧɶ ɦɿɠ 
ɟɥɟɤɬɪɨɞɚɦɢ 5 ɫɦ Д125Ж. ȼ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɠɢɦɿ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɨɧɨɩɨɥɹɪɧɢɯ ɟɥɟɤɬɪɨɞɿɜ ɜ ɩɚɪɚɥɟɥɶɧɨɦɭ ɡ’єɞɧɚɧɧɿ: ɩɪɢ 
ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ 22,4 Ⱥ/ɦ2, ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɥɿɡɭ 20 ɯɜ., ɨɞɟɪɠɚɧɨ ɜɢɫɨɤɿ 
ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ: 95% ɡɚ ɏɋɄ, 100% ɡɚ ɣɨɧɚɦɢ ɯɪɨɦɭ, 
96% ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɬɚ 99% ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɠɢɪɿɜ. 
ɉɢɬɨɦɚ ɜɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɫɬɚɧɨɜɢɥɚ 0,13 ɤȼɬ/ɦ3, ɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ 
ɜɢɬɪɚɬɢ ɩɪɢɛɥɢɡɧɨ 0,34 $/ɦ3

 ɫɬɿɱɧɢɯ ɜɨɞ. 
Ɂɚ ɿɧɲɢɦɢ ɞɚɧɢɦɢ, ɟɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɏɋɄ, ɦɭɬɧɨɫɬɿ ɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 

ɯɪɨɦɭ ɜ ɩɪɨɰɟɫɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɜɿɞɛɭɜɚɥɨɫɶ ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɥɿɡɭ 
30-45 ɯɜ. Д126].  

ɇɚ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɚɯ ɦɚɥɨʀ ɬɚ ɫɟɪɟɞɧɶɨʀ ɩɨɬɭɠɧɨɫɬɿ ɜ ɤɪɚʀɧɚɯ 
Ʌɚɬɢɧɫɶɤɨʀ Ⱥɦɟɪɢɤɢ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɜɢɫɨɤɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɣɨɧɿɜ ɯɪɨɦɭ (ȱȱȱ), ɚ ɬɚɤɨɠ ɨɪɝɚɧɿɱɧɿ ɬɚ ɿɧɲɿ ɡɚɛɪɭɞɧɟɧɧɹ, 
ɜɢɤɨɪɢɫɬɚɧɨ ɦɟɬɨɞ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɩɟɪɟɞ 
ɜɿɞɜɟɞɟɧɧɹɦ ɧɚ ɦɿɫɶɤɿ ɫɩɨɪɭɞɢ Д111Ж. ȼ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɭɦɨɜɚɯ ɛɭɥɨ 
ɞɨɫɹɝɧɭɬɨ ɜɢɫɨɤɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɏɋɄ - 91,6% 

ɩɪɢ ɩɨɱɚɬɤɨɜɨɦɭ 3244 ɦɝ/ɞɦ3, ɜɿɞ ɯɪɨɦɭ (ȱȱȱ) - 96,4% ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ 4252 ɦɝ/ɞɦ3

. 

ɉɪɢ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɦɚɫɥɨɠɢɪɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɜɿɞ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɯ ɠɢɪɨɜɢɯ ɟɦɭɥɶɝɨɜɚɧɢɯ ɪɟɱɨɜɢɧ 
ɧɚɣɛɿɥɶɲɢɣ ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɛɭɥɨ ɨɞɟɪɠɚɧɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɡ ɚɥɸɦɿɧɿєɜɢɦɢ ɟɥɟɤɬɪɨɞɚɦɢ Д127]. 
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ɇɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɨɥɨɱɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɫɢɪɭ 

ɭɬɜɨɪɸєɬɶɫɹ ɦɨɥɨɱɧɚ ɫɢɪɨɜɚɬɤɚ, ɩɪɢ ɜɿɞɜɟɞɟɧɧɿ ɹɤɨʀ ɜ ɫɬɿɱɧɿ ɜɨɞɢ ɪɿɡɤɨ 
ɡɪɨɫɬɚє ɤɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɭ ɫɭɦɿɲɿ, ɧɚɩɪɢɤɥɚɞ, 
ɤɨɧɰɟɧɬɪɚɰɿɹ ɥɚɤɬɨɡɢ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 40 ɝ/ɞɦ3. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɥɹ 
ɨɱɢɳɟɧɧɹ ɰɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɪɟɚɝɟɧɬɧɢɯ ɦɟɬɨɞɿɜ ɭɬɜɨɪɸєɬɶɫɹ ɜɟɥɢɤɚ 
ɤɿɥɶɤɿɫɬɶ ɨɫɚɞɿɜ, ɬɨɦɭ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɸ ɡ ɚɧɨɞɨɦ ɿɡ ɡɚɥɿɡɚ, ɩɪɢ ɰɶɨɦɭ ɬɚɤɨɠ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɚ ɞɟɫɬɪɭɤɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ Д128Ж. ɉɪɢ ɨɩɬɢɦɚɥɶɧɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɟɥɟɤɬɪɨɥɿɬɭ ɿ ɧɚɩɪɭɡɿ ɧɚ ɟɥɟɤɬɪɨɞɚɯ 11,3 ȼ ɥɚɤɬɨɡɚ 
ɜɢɞɚɥɹɥɚɫɶ ɩɨɜɧɿɫɬɸ, ɏɋɄ - ɧɚ 53,3% ɩɪɢ ɟɤɫɩɨɡɢɰɿʀ 8 ɝɨɞ. 

ɇɟɞɨɥɿɤɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ ɱɢ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ є ɭɬɜɨɪɟɧɧɹ ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ ɬɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɨɛɪɨɛɤɢ ɿ 
ɭɬɢɥɿɡɚɰɿʀ ɡɧɚɱɧɢɯ ɨɛ’єɦɿɜ ɨɫɚɞɿɜ, ɳɨ ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɋɉȺɊ, ɚ ɬɚɤɨɠ ɬɨɤɫɢɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɞɟɫɬɪɭɤɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɣɨɧɿɜ ɦɟɬɚɥɿɜ, ɳɨ ɩɨɬɪɟɛɭɸɬɶ ɜɟɥɢɤɢɯ ɜɢɬɪɚɬ ɤɨɲɬɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɟɬɨɞɿɜ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɬɚ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ, 
ɩɪɨɜɟɞɟɧɿ ɜ ɇɚɰɿɨɧɚɥɶɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ 
ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ (ɦ. Ɋɿɜɧɟ) ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ, ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-

ɜɢɪɨɛɧɢɱɢɯ ɬɚ ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ ɩɪɢ ɨɱɢɳɟɧɧɿ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɨɤɚɡɚɥɢ, ɳɨ ɟɥɟɤɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ, ɹɤɿ ɞɥɹ ɤɨɠɧɨɝɨ ɜɢɞɭ ɫɬɿɱɧɢɯ 
ɜɨɞ ɡɚɛɟɡɩɟɱɭɸɬɶ ɦɚɤɫɢɦɚɥɶɧɢɣ ɟɮɟɤɬ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɡɚ 
ɩɪɢɣɧɹɬɧɢɯ ɜɢɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɬɚ ɧɨɪɦɚɥɶɧɿ ɭɦɨɜɢ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɩɨɞɿɛɧɢɯ ɭɫɬɚɧɨɜɨɤ ɡɚɥɟɠɚɬɶ ɜɿɞ ɬɚɤɢɯ ɱɢɧɧɢɤɿɜ: ɩɨɬɟɧɰɿɚɥɭ ɪɨɡɤɥɚɞɚɧɧɹ 
ɬɚ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɨɫɬɿ ɫɬɿɱɧɢɯ ɜɨɞ; ɦɚɬɟɪɿɚɥɭ ɟɥɟɤɬɪɨɞɿɜ; ɜɢɞɭ, 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ; 
ɦɨɠɥɢɜɨɫɬɿ ɩɚɫɢɜɚɰɿʀ ɟɥɟɤɬɪɨɞɿɜ ɿ ɭɬɜɨɪɟɧɧɹ ɜɿɞɤɥɚɞɟɧɶ ɧɚ ɧɢɯ; ɚɤɬɢɜɧɨʀ 
ɪɟɚɤɰɿʀ ɫɬɿɱɧɢɯ ɜɨɞ (ɪɇ); ɦɨɠɥɢɜɨɫɬɿ ɨɞɟɪɠɚɧɧɹ ɩɟɜɧɨɝɨ ɨɛ’єɦɭ 
ɟɥɟɤɬɪɨɥɿɬɢɱɧɨɝɨ ɝɚɡɭ Д21].  

ȼɢɬɪɚɬɭ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿєɸ-

ɮɥɨɬɚɰɿєɸ ɜɢɡɧɚɱɚɸɬɶ ɧɚɩɪɭɝɨɸ ɟɥɟɤɬɪɨɥɿɡɭ, ɹɤɚ ɛɭɞɟ ɬɢɦ ɦɟɧɲɨɸ, ɱɢɦ 
ɧɢɠɱɟ ɩɨɬɟɧɰɿɚɥ ɪɨɡɤɥɚɞɚɧɧɹ ɿ ɱɢɦ ɛɿɥɶɲɚ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ 
ɟɥɟɤɬɪɨɥɿɬɭ. 

ȼɨɥɶɬ-ɚɦɩɟɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɛɭɞɨɜɚɧɿ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɿ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ, ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɨɬɟɧɰɿɚɥ 
ɪɨɡɤɥɚɞɚɧɧɹ ɞɥɹ ɰɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɫɬɚɧɨɜɢɬɶ 0,5-1,0 ȼ, ɚ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ 
– 0,510

-2
 ɫɦ-1. ɐɟ ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɸɜɚɬɢ ɟɥɟɤɬɪɨɥɿɡ ɡɚ ɞɨɜɨɥɿ ɧɢɡɶɤɨʀ 

ɧɚɩɪɭɝɢ – 2-5 ȼ. Ⱦɥɹ ɩɿɞɩɪɢєɦɫɬɜ, ɫɬɿɱɧɿ ɜɨɞɢ ɹɤɢɯ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɦɟɧɲɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɪɨɡɱɢɧɟɧɢɯ ɫɨɥɟɣ, ɧɚɩɪɢɤɥɚɞ, ɮɚɛɪɢɤɢ ɲɬɭɱɧɢɯ 
ɬɟɯɧɿɱɧɢɯ ɲɤɿɪ, ɦ’ɹɫɨɤɨɦɛɿɧɚɬɭ, ɦɨɥɨɤɨɡɚɜɨɞɭ, ɧɚɩɪɭɝɚ ɟɥɟɤɬɪɨɥɿɡɭ 
ɡɪɨɫɬɚє ɜɿɞɩɨɜɿɞɧɨ ɞɨ 5-8 ɿ 10-15 ȼ Д21].  
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Ɂɚɥɟɠɧɿɫɬɶ ɦɿɠ ɝɭɫɬɢɧɨɸ ɫɬɪɭɦɭ ɿ ɧɚɩɪɭɝɨɸ ɦɨɠɧɚ ɜɢɪɚɡɢɬɢ 
ɚɧɚɥɿɬɢɱɧɢɦ ɲɥɹɯɨɦ (ɬɚɛɥ. 1.8) Д21].  

ȼɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜɢɡɧɚɱɚє ɹɤ ɤɿɥɶɤɿɫɬɶ ɤɚɬɿɨɧɿɜ ɦɟɬɚɥɭ, ɳɨ 
ɩɟɪɟɯɨɞɹɬɶ ɭ ɪɨɡɱɢɧ, ɬɚɤ ɿ ɫɬɭɩɿɧɶ ɝɚɡɨɧɚɩɨɜɧɟɧɧɹ, ɚ ɜɿɞɬɚɤ ɿ ɟɮɟɤɬ 
ɮɥɨɬɚɰɿʀ. 

ɇɚɩɪɭɝɭ ɟɥɟɤɬɪɨɥɿɡɭ ɜɢɡɧɚɱɚɸɬɶ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɨɥɶɬ-ɚɦɩɟɪɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɟɥɟɤɬɪɨɞɧɨʀ ɫɢɫɬɟɦɢ, ɩɨɛɭɞɨɜɚɧɢɯ ɞɥɹ ɞɚɧɨɝɨ ɜɢɞɭ ɫɬɿɱɧɢɯ 
ɜɨɞ, ɿ ɜɿɞ ɜɢɛɪɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɟɥɟɤɬɪɨɞɿɜ. ȼɢɡɧɚɱɟɧɧɹ ɦɨɠɧɚ ɡɞɿɣɫɧɢɬɢ 
ɝɪɚɮɿɱɧɨ ɚɛɨ ɚɧɚɥɿɬɢɱɧɨ ɡɚ ɪɿɜɧɹɧɧɹɦ ɪɟɝɪɟɫɿʀ, ȼ, 

  u a i b ,                   (1.1) 

ɞɟ a ɿ b  ɟɦɩɿɪɢɱɧɿ ɤɨɟɮɿɰɿєɧɬɢ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɜ ɪɟɡɭɥɶɬɚɬɿ ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɨɛɪɨɛɤɢ ɞɚɧɢɯ ɜɨɥɶɬ-ɚɦɩɟɪɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɟɥɟɤɬɪɨɞɧɨʀ ɫɢɫɬɟɦɢ. 

Ɍɚɛɥɢɰɹ 1.8 

Ɂɚɥɟɠɧɿɫɬь ɦɿɠ ɝɭɫɬɢɧɨɸ ɫɬɪɭɦɭ ɿ ɧɚɩɪɭɝɨɸ ɧɚ ɟɥɟɤɬɪɨɞɚɯ  
ɩɪɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 

Ʉɚɬɟɝɨɪɿɹ ɫɬɿɱɧɢɯ ɜɨɞ Ⱥɧɚɥɿɬɢɱɧɢɣ ɜɢɪɚɡ ɡɚɥɟɠɧɨɫɬɿ, ȼ 

Ɂɚɝɚɥьɧɢɣ ɫɬɿɤ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ 1,33 1,51  u i  

Ɂɚɝɚɥьɧɢɣ ɫɬɿɤ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ 2,37 0,74  u i  

Ɂɚɝɚɥьɧɢɣ ɫɬɿɤ ɡɚɜɨɞɿɜ ɲɬɭɱɧɨʀ 
ɬɟɯɧɿɱɧɨʀ ɲɤɿɪɢ 

7,0 0,1  u i  

Ɂɚɝɚɥьɧɢɣ ɫɬɿɤ ɦɨɥɨɤɨɡɚɜɨɞɿɜ 1,66 5,0  u i  

ɉɪɢɦɿɬɤɢμ 1. ȼɿɞɫɬɚɧь ɦɿɠ ɟɥɟɤɬɪɨɞɚɦɢ - 2 ɫɦ. 2. Ɇɚɬɟɪɿɚɥ ɟɥɟɤɬɪɨɞɿɜ ɩɪɢɣɧɹɬɨ 
ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɞɚɧɢɯ ɬɚɛɥ. 1.λ.  

ɇɚɩɪɢɤɥɚɞ, ɞɥɹ ɡɚɝɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɜɢɡɧɚɱɟɧɨ 
(ɞɢɜ. ɬɚɛɥ. 1.8): a = 2,37, b = 0,74. 

Ⱦɥɹ ɡ’єɞɧɚɧɧɹ ɟɥɟɤɬɪɨɞɿɜ ɭ ɤɚɦɟɪɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɨɧɨɩɨɥɹɪɧɭ, 
ɛɿɩɨɥɹɪɧɭ ɬɚ ɤɨɦɛɿɧɨɜɚɧɭ ɫɯɟɦɢ. ɇɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ 
ɤɨɦɛɿɧɨɜɚɧɭ ɫɯɟɦɭ, ɹɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɤɿɥɶɤɨɯ ɛɥɨɤɿɜ, ɡ’єɞɧɚɧɢɯ ɦɨɧɨ- ɱɢ 
ɛɿɩɨɥɹɪɧɨ, ɿ ɡɚɛɟɡɩɟɱɭє ɡɧɢɠɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ ɫɩɨɠɢɜɚɧɨɝɨ ɫɬɪɭɦɭ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɣɧɢɯ ɭɫɬɚɧɨɜɨɤ ɿ ɦɚɤɫɢɦɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤ.ɤ.ɞ. 
ɜɢɩɪɹɦɧɢɯ ɚɝɪɟɝɚɬɿɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɬɚ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɟɯɧɨɥɨɝɿɣ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɨɞɟɪɠɚɧɨ ɟɥɟɤɬɪɢɱɧɿ 
ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ, ɹɤɿ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɩɪɢ ɜɩɪɨɜɚɞɠɟɧɧɿ ɬɟɯɧɨɥɨɝɿɣ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɿ (ɬɚɛɥ. 1.9) Д21].  

ɇɚɣɦɟɧɲɿ ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɨɞɟɪɠɚɧɨ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ 
ɮɚɛɪɢɤ ɬɟɯɧɿɱɧɨʀ ɲɤɿɪɢ, ɧɚɣɛɿɥɶɲɿ – ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ, ɳɨ ɩɨɹɫɧɸєɬɶɫɹ 
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ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɿ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɟɧɶ, ɳɨ 
ɦɿɫɬɹɬɶɫɹ ɜ ɰɢɯ ɫɬɨɤɚɯ. 

Ɍɚɛɥɢɰɹ 1.λ 

ȿɥɟɤɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɩɪɢ ɨɱɢɳɟɧɧɿ 
ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ Д21] 

ɉɨɤɚɡɧɢɤ 
ɒɤɿɪɹɧɿ 
ɡɚɜɨɞɢ 

ɏɭɬɪɹɧɿ 
ɮɚɛɪɢɤɢ 

Ɏɚɛɪɢɤɢ 

ɬɟɯɧɿɱɧɨʀ 
ɲɤɿɪɢ 

Ɇ’ɹɫɨ-

ɤɨɦɛɿɧɚ-

ɬɢ 

Ɇɨɥɨɤɨ- 

ɡɚɜɨɞɢ 

ɪɇ 8-10 8-10 6-7 8-9 6-8 

ȿɤɜɿɜɚɥɟɧɬɧɚ ɜɢɬɪɚɬɚ 
ɫɬɪɭɦɭ, Ⱥɝɨɞ/ɦ3

 
300-800 100-300 15-25 80-120 100-150 

ȼɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, 
ɤȼɬɝɨɞ/ɦ3

 
1,5-3,0 0,4-1,2 0,3-0,5 1,0-1,5 1,0-2,0 

Ƚɭɫɬɢɧɚ ɫɬɪɭɦɭ, Ⱥ/ɦ2
 50-100 100-200 50-70 150-220 40-60 

ɇɚɩɪɭɝɚ ɟɥɟɤɬɪɨɥɿɡɭ 
(ɦɨɧɨɩɨɥɹɪɧɚ ɫɯɟɦɚ), ȼ 

3-5 2-4 5-8 8-12 10-12 

ȼɢɬɪɚɬɚ ɦɟɬɚɥɭ 
ɟɥɟɤɬɪɨɞɿɜ, ɝ/ɦ3, ɿ ɦɟɬɚɥ 
ɟɥɟɤɬɪɨɞɿɜ 

250-700 

ɋɬ. 0 

100-200 

ɋɬ. 0 

5-10 

Ⱥɥɸɦɿɧɿɣ 

70-110 

ɋɬ. 0 - ɋɬ. 
3 

40-70 

Ⱥɥɸɦɿɧɿɣ 

 
1.2.3. ɋɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ  

ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

Ȼɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ - ɟɮɟɤɬɢɜɧɢɣ, ɟɤɨɧɨɦɿɱɧɢɣ ɿ 
ɟɤɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɛɿɨɰɟɧɨɡɿɜ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɛɿɨɥɨɝɿɱɧɨʀ ɩɥɿɜɤɢ, 
ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ ɬɚ ɿɧ. 

Ɂɧɚɱɧɢɣ ɜɤɥɚɞ ɭ ɪɨɡɪɨɛɤɭ ɬɟɨɪɟɬɢɱɧɢɯ ɿ ɩɪɚɤɬɢɱɧɢɯ ɡɚɫɚɞ ɜ ɝɚɥɭɡɿ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɧɟɫɥɢ ɬɚɤɿ ɜɢɞɚɬɧɿ ɜɱɟɧɿ: ɇ. Ⱥ. 
Ȼɚɡɹɤɿɧɚ, ɋ. ȼ. əɤɨɜɥєɜ, ɐ. ȱ. Ɋɨɝɨɜɫɶɤɚ, ɉ. ȱ. Ƚɜɨɡɞɹɤ, Ʌ. ȱ. Ƚɥɨɛɚ, ȿ. Ʉ. 
Ƚɨɥɭɛɨɜɫɶɤɚ, ɘ. Ɇ. Ʌɚɫɤɨɜ, ȱ. ȼ. ɋɤɿɪɞɨɜ, ȼ. Ɇ. ɒɜɟɰɨɜ, ȼ. Ⱥ. ȼɚɜɿɥɿɧ,    
ȼ. Ȼ. ȼɚɫɢɥɶєɜ,    ɘ. ȼ. ȼɨɪɨɧɨɜ, Ɇ. ȱ. Ʉɭɥɿɤɨɜ, ȱ. Ɇ. Ɍɚɜɚɪɬɤɿɥɚɞɡɟ ɬɚ ɿɧɲɿ. 

ɉɪɨɬɟ ɩɪɨɛɥɟɦɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɜɢɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɿ ɧɚ ɫɶɨɝɨɞɧɿ ɡɚɥɢɲɚєɬɶɫɹ ɧɟ ɜɢɪɿɲɟɧɨɸ. ɐɟ 
ɜɿɞɧɨɫɢɬɶɫɹ ɹɤ ɞɨ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 
(ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɦ’ɹɫɨɤɨɦɛɿɧɚɬɿɜ, ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ ɬɚ ɿɧ.), ɬɚɤ ɿ ɥɟɝɤɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ (ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ, ɯɭɬɪɹɧɢɯ, ɬɪɢɤɨɬɚɠɧɢɯ, ɫɭɤɨɧɧɢɯ 
ɮɚɛɪɢɤ), ɹɤɿ ɦɿɫɬɹɬɶ ɜɟɥɢɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟ ɬɿɥɶɤɢ ɥɟɝɤɨɨɤɢɫɧɸɜɚɧɢɯ, ɚ ɣ 
ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. 

ȼɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɿ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɫɬɿɱɧɿ ɜɨɞɢ 

ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɧɟ ɨɱɢɳɭɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɪɚɞɢɰɿɣɧɢɯ 

ɛɿɨɬɟɯɧɨɥɨɝɿɣ (ɡ ɚɟɪɨɬɟɧɤɚɦɢ ɱɢ ɛɿɨɮɿɥɶɬɪɚɦɢ). ȼɢɤɨɪɢɫɬɚɧɧɹ 
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ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɧɚɩɪɢɤɥɚɞ, ɬɟɯɧɨɥɨɝɿʀ ɡ ɞɜɨɫɬɭɩɟɧɟɜɢɦɢ 
ɚɟɪɨɬɟɧɤɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɧɚɱɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɧɚ 
ɚɟɪɚɰɿɸ (ɬɪɢɜɚɥɿɫɬɶ ɚɟɪɚɰɿʀ ɩɨɧɚɞ 36 ɝɨɞ Д129Ж, ɜ ɨɞɧɨɫɬɭɩɟɧɟɜɢɯ ɫɯɟɦɚɯ – 

130 ɝɨɞ.), ɪɟɰɢɪɤɭɥɹɰɿɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɨɛɪɨɛɤɭ ɬɚ ɭɬɢɥɿɡɚɰɿɸ ɡɧɚɱɧɢɯ 
ɨɛ’єɦɿɜ ɨɫɚɞɿɜ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɩɪɢ ɬɨɦɭ, ɳɨ 
ɨɱɢɳɟɧɚ ɜɨɞɚ, ɹɤ ɩɪɚɜɢɥɨ, ɧɟ ɡɚɞɨɜɨɥɶɧɹє ɜɢɦɨɝ ɫɤɢɞɭ ɭ ɩɪɢɪɨɞɧɿ 
ɜɨɞɨɣɦɢ, ɧɚɩɪɢɤɥɚɞ, ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ. 

 

1.2.3.1. ȼɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞ 

 

ȼ ɬɟɯɧɨɥɨɝɿɹɯ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɚɧɚɟɪɨɛɧɿ 
ɩɪɨɰɟɫɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɿ ɪɚɧɿɲɟ (ɜ ɫɟɩɬɢɤɚɯ, ɞɜɨɯ’ɹɪɭɫɧɢɯ ɜɿɞɫɬɿɣɧɢɤɚɯ, 
ɨɫɜɿɬɥɸɜɚɱɚɯ-ɩɟɪɟɝɧɢɜɚɱɚɯ, ɦɟɬɚɧɬɟɧɤɚɯ ɬɚ ɿɧɲɢɯ ɫɩɨɪɭɞɚɯ), ɬɨɞɿ ɹɤ 
ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɞɨ ɧɢɯ ɡɜɟɪɬɚɸɬɶɫɹ ɭɫɟ ɱɚɫɬɿɲɟ, ɡɚɫɬɨɫɨɜɭɸɱɢ ɧɨɜɿ ɬɢɩɢ 
ɛɿɨɪɟɚɤɬɨɪɿɜ. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɧɚ ɩɟɪɲɿɣ ɫɬɚɞɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɚɧɚɟɪɨɛɧɨɝɨ 
ɩɪɨɰɟɫɭ ɡɚɦɿɫɬɶ ɚɟɪɨɛɧɨɝɨ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɞɚɥɹєɬɶɫɹ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ 
ɡɚɛɪɭɞɧɟɧɶ (ɞɨ 85-95% [130Ж) ɩɪɢ ɦɟɧɲɨɦɭ ɩɪɢɪɨɫɬɿ ɛɿɨɦɚɫɢ Д131] – ɛɿɥɶɲ 
ɧɿɠ ɭ 10 ɪɚɡɿɜ ɩɨɪɿɜɧɹɧɨ ɡ ɚɟɪɨɛɧɢɦ, ɞɨɫɹɝɚєɬɶɫɹ ɟɤɨɧɨɦɿɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, 
ɜɢɪɨɛɧɢɱɢɯ ɩɥɨɳ ɞɥɹ ɪɨɡɬɚɲɭɜɚɧɧɹ ɫɩɨɪɭɞ ɬɚ ɿɧ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɿɧɫɬɢɬɭɬɿɜ ȼɇɂɂ ȼɈȾȽȿɈ, ɇɂɂ ɄȼɈȼ, 
Ɇɂɋɂ Д129Ж ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɥɟɝɤɨʀ, ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɟɣ) ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɬɟɯɧɨɥɨɝɿɸ ɡ ɨɛɪɨɛɤɨɸ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɩɟɪɲɨɦɭ 
ɫɬɭɩɟɧɿ – ɜ ɦɟɬɚɧɬɟɧɤɭ, ɧɚ ɞɪɭɝɨɦɭ – ɜ ɚɟɪɨɬɟɧɤɭ (ɜ ɫɜɨɸ ɱɟɪɝɭ, ɨɞɧɨɦɭ ɱɢ 
ɞɜɨɯ ɫɬɭɩɟɧɹɯ ɡɚɥɟɠɧɨ ɜɿɞ ɫɤɥɚɞɭ ɜɢɯɿɞɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɿ ɜɢɦɨɝ ɞɨ ɹɤɨɫɬɿ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ: ɩɨɜɧɟ ɨɱɢɳɟɧɧɹ ɞɨ ɫɤɢɞɭ ɭ ɜɨɞɨɣɦɭ ɱɢ ɩɨɩɟɪɟɞɧє – ɭ 
ɦɿɫɶɤɭ ɤɚɧɚɥɿɡɚɰɿɸ). ȼɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɩɟɪɲɢɯ ɟɬɚɩɚɯ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɏɋɄ ɞɨ 20 ɝ/ɞɦ3

 ɞɨɡɜɨɥɹє 
ɛɿɥɶɲ ɝɥɢɛɨɤɨ ɨɱɢɫɬɢɬɢ ɫɬɿɱɧɭ ɜɨɞɭ ɜ ɧɚɫɬɭɩɧɢɯ ɚɟɪɨɬɟɧɤɚɯ Д132].  

ɉɪɨɬɟ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɚɧɬɟɧɤɿɜ ɩɨɬɪɟɛɭє ɞɨɜɝɨɬɪɢɜɚɥɨɝɨ ɩɪɨɰɟɫɭ 
ɨɛɪɨɛɤɢ ɫɬɿɱɧɢɯ ɜɨɞ – ɜɿɞ 4,3 ɞɨ 10 ɞɿɛ Д129Ж, ɡɧɚɱɧɢɯ ɟɧɟɪɝɟɬɢɱɧɢɯ ɜɢɬɪɚɬ 
ɧɚ ɩɿɞɿɝɪɿɜ ɫɬɿɱɧɢɯ ɜɨɞ ɿ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ 
ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ, ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɬɚ ɿɧ. 

ȼ ɪɹɞɿ ɧɚɭɤɨɜɢɯ ɪɨɛɿɬ ɉ. ȱ. Ƚɜɨɡɞɹɤɨɦ ɿɡ ɫɩɿɜɚɜɬɨɪɚɦɢ ɬɟɨɪɟɬɢɱɧɨ 
ɨɛɝɪɭɧɬɭɜɚɧɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɬɚ ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɢɯ 
ɩɪɨɰɟɫɿɜ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɬɨɤɫɢɱɧɿ 
ɪɟɱɨɜɢɧɢ, ɩɪɨ ɳɨ ɫɜɿɞɱɚɬɶ ɪɟɡɭɥɶɬɚɬɢ ɜɩɪɨɜɚɞɠɟɧɧɹ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ – ɜɢɫɨɤɚ ɹɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, 
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ɧɟɲɤɿɞɥɢɜɿɫɬɶ ʀʀ ɳɨɞɨ ɝɿɞɪɨɛɿɨɧɬɿɜ ɜɨɞɨɣɦ, ɦɚɥɿ ɟɧɟɪɝɨɜɢɬɪɚɬɢ ɧɚ ɩɪɨɰɟɫɢ 
ɨɱɢɳɟɧɧɹ ɬɚ ɭɬɢɥɿɡɚɰɿɸ ɨɫɚɞɿɜ Д133-135]. 

ɉɪɨɮɟɫɨɪ ɉ. ȱ. Ƚɜɨɡɞɹɤ ɡɚɩɪɨɩɨɧɭɜɚɜ ɧɨɜɭ ɤɨɧɰɟɩɰɿɸ «ɛɿɨɤɨɧɜɟєɪɚ» 
[133, 136, 137Ж, ɫɭɬɶ ɹɤɨɝɨ ɩɨɥɹɝɚє ɭ ɡɚɥɭɱɟɧɧɿ ɞɨ ɨɱɢɳɟɧɧɹ ɜɨɞɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɨɡɦɚʀɬɬɹ ɝɿɞɪɨɛɿɨɧɬɿɜ – ɜɿɞ ɦɿɤɨɩɥɚɡɦ ɿ ɛɚɤɬɟɪɿɣ ɞɨ 
ɦɨɥɸɫɤɿɜ ɿ ɪɢɛ, ɚ ɬɚɤɨɠ ɜɢɳɢɯ ɜɨɞɧɢɯ ɪɨɫɥɢɧ Д138, 139Ж, ɿ ɹɤɢɣ 
ɤɨɥɟɤɬɢɜɨɦ ɜɱɟɧɢɯ ȱɧɫɬɢɬɭɬɭ ɤɨɥɨʀɞɧɨʀ ɯɿɦɿʀ ɬɚ ɯɿɦɿʀ ɜɨɞɢ ɿɦ. Ⱥ. ȼ. 
Ⱦɭɦɚɧɫɶɤɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ ɛɭɥɨ ɬɟɨɪɟɬɢɱɧɨ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɞɨɫɥɿɞɠɟɧɨ ɬɚ ɭɫɩɿɲɧɨ ɡɚɩɪɨɜɚɞɠɟɧɨ ɜ ɧɨɜɢɯ ɫɩɨɫɨɛɚɯ Д140, 141Ж ɬɚ 
ɬɟɯɧɨɥɨɝɿɹɯ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ Д134Ж ɩɪɢ ɛɭɞɿɜɧɢɰɬɜɿ ɬɚ 
ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɪɹɞɭ ɨɛ’єɤɬɿɜ (ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ ȼɈ 
“ɏɿɦɜɨɥɨɤɧɨ»; Ʌɿɞɫɶɤɨɝɨ ȼɈ «Ʌɚɤɨɮɚɪɛɚ», Ȼɿɥɨɪɭɫɶ; ɬɟɪɦɿɧɚɥɭ 
«ɉɿɜɞɟɧɧɢɣ» ɧɚɮɬɨɩɪɨɜɨɞɭ Ɉɞɟɫɚ-Ȼɪɨɞɢ). Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɛɭɥɨ 
ɪɨɡɪɨɛɥɟɧɨ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɬɟɯɧɨɥɨɝɿɸ Д133, 136Ж, ɭɫɬɚɧɨɜɥɟɧɨ ɜ 
ɫɩɨɪɭɞɚɯ ɜɨɥɨɤɧɢɫɬɿ ɧɨɫɿʀ ȼȱə Д136, 143, 144Ж ɿ ɜɩɪɨɜɚɞɠɟɧɨ ɩɪɹɦɨɬɨɱɧɭ 
ɛɿɨɬɟɯɧɨɥɨɝɿɸ Д145] ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɿɞɟʀ ɛɿɨɤɨɧɜɟєɪɚ, ɳɨ ɞɨɡɜɨɥɢɥɨ 
ɨɞɟɪɠɚɬɢ ɟɮɟɤɬɢɜɧɿ, ɩɪɨɫɬɿ ɜ ɨɛɫɥɭɝɨɜɭɜɚɧɧɿ, ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɿ, 
ɦɚɥɨɜɢɬɪɚɬɧɿ ɫɩɨɪɭɞɢ ɿ ɡɦɟɧɲɢɬɢ ʀɯ ɨɛ’єɦɢ ɬɚ ɜɢɬɪɚɬɢ ɧɚ ɭɬɢɥɿɡɚɰɿɸ 
ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. 

ȼ ɬɟɯɧɨɥɨɝɿɹɯ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ, ɧɚɩɪɢɤɥɚɞ, ɭ Ɏɪɚɧɰɿʀ, ɞɥɹ ɡɦɟɧɲɟɧɧɹ 
ɩɪɢɪɨɫɬɭ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɚɟɪɨɬɟɧɤɚɯ ɩɪɢ ɨɱɢɳɟɧɧɿ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ ɡ ɜɟɥɢɤɢɦ ɜɦɿɫɬɨɦ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɟɬɨɞ 
ɨɡɨɧɭɜɚɧɧɹ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɟɫɬɪɭɤɰɿɹ ɦɭɥɭ ɿ ɡɦɟɧɲɟɧɧɹ 
ɣɨɝɨ ɨɛ’єɦɭ Д146, 147Ж. ɋɩɨɫɿɛ ɩɨɬɪɟɛɭє ɡɧɚɱɧɢɯ ɟɧɟɪɝɨ- ɬɚ 
ɦɚɬɟɪɿɚɥɨɜɢɬɪɚɬ, ɜɿɞɡɧɚɱɚєɬɶɫɹ ɫɤɥɚɞɧɿɫɬɸ ɩɨɬɪɿɛɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɣɨɝɨ 
ɟɤɫɩɥɭɚɬɚɰɿʀ. 

ȱɧɲɢɣ ɫɩɨɫɿɛ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ґɪɭɧɬɭєɬɶɫɹ ɧɚ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɚɥɨɳɟɬɢɧɤɨɜɢɯ ɱɟɪɜɿɜ (ɨɥɿɝɨɯɟɬ), ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ ɧɨɫɿʀ, 
ɩɪɢ ɰɶɨɦɭ ɨɛ’єɦɢ ɫɢɧɬɟɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ ɧɚɛɚɝɚɬɨ ɦɟɧɲɿ, ɧɿɠ ɭɬɢɥɿɡɨɜɚɧɨʀ 
[148Ж. ɍɬɜɨɪɟɧɢɣ ɩɪɢɪɿɫɬ ɱɟɪɜɿɜ ɧɟɨɛɯɿɞɧɨ ɩɟɪɿɨɞɢɱɧɨ ɜɢɞɚɥɹɬɢ ɿ 
ɭɬɢɥɿɡɭɜɚɬɢ, ɳɨ ɩɨɬɪɟɛɭє ɩɨɫɬɿɣɧɨɝɨ ɤɨɧɬɪɨɥɸ ɡɚ ɩɪɨɰɟɫɨɦ. 

Ⱥɧɚɟɪɨɛɧɢɣ ɦɟɬɨɞ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɤɨɪɞɨɧɨɦ ɜ ɨɫɬɚɧɧɿ 10-15 

ɪɨɤɿɜ ɡɞɨɛɭɜ ɡɧɚɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ - ɚɧɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɫɬɚɥɢ ɨɫɧɨɜɧɨɸ 
ɫɩɨɪɭɞɨɸ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɏɋɄ ɩɨɧɚɞ 1000 
ɦɝ/ɞɦ3

 [149-153Ж, ɚ ɬɚɤɨɠ ɞɥɹ ɨɛɪɨɛɤɢ ɨɫɚɞɿɜ Д154].  

Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜ 
ɫɜɿɬɨɜɿɣ ɩɪɚɤɬɢɰɿ ɡɚ ɨɫɬɚɧɧɿ ɪɨɤɢ ɪɨɡɪɨɛɥɟɧɨ ɪɹɞ ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ: ɡ 
ɚɧɚɟɪɨɛɧɢɦ ɩɪɨɰɟɫɨɦ ɧɚ ɩɟɪɲɿɣ ɫɬɚɞɿʀ Д133, 134, 152, 155, 156Ж; ɚɧɚɟɪɨɛɧɚ 
ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɚ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨɸ ɦɿɤɪɨɮɥɨɪɨɸ Д134, 157]; SBR [158-

162Ж; ɚɧɚɟɪɨɛɧɨ-ɚɧɨɤɫɢɞɧɨ-ɚɟɪɨɛɧɚ Д133, 134, 163-169Ж; ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨ-ɚɧɨɤɫɢɞɧɚ Д170Ж; ɤɨɧɰɟɧɬɪɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɚ 
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ɞɨɩɨɦɨɝɨɸ ɡɚɜɢɫɥɢɯ ɿ ɩɪɢɤɪɿɩɥɟɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ Д134, 143, 157, 163-

166, 171-173Ж ɚɛɨ ɦɟɦɛɪɚɧ Д167Ж; ɚɧɚɟɪɨɛɧɚ ɡ ɝɪɚɧɭɥɶɨɜɚɧɢɦ ɦɭɥɨɦ ɜ 
UASB-ɪɟɚɤɬɨɪɚɯ ɬɚ ɿɧ. Д159, 174-177]. 

Ⱥɧɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ ɦɨɠɧɚ ɜɤɥɸɱɢɬɢ ɧɚɜɿɬɶ ɜ ɬɟɯɧɨɥɨɝɿɸ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɥɚɛɨɡɚɛɪɭɞɧɟɧɢɯ ɦɿɫɶɤɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɹɤɨɫɬɿ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɨɱɢɳɟɧɧɹ. ȼ ɛɟɡɤɢɫɧɟɜɢɯ ɭɦɨɜɚɯ ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɪɨɰɟɫɢ ɪɨɡɤɥɚɞɟɧɧɹ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɜɿɞɧɨɜɥɟɧɧɹ ɫɭɥɶɮɚɬɿɜ, ɞɟɧɿɬɪɢɮɿɤɚɰɿɹ, ɚɧɚɦɨɤɫ-

ɩɪɨɰɟɫ ɬɚ ɿɧ. 
ɇɚɩɪɢɤɥɚɞ, ɚɧɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ ɡɞɿɣɫɧɟɧɨ ɧɚ ɩɟɪɲɿɣ ɫɬɚɞɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ 

ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɦ. Ʌɸɛɥɿɧ (ɉɨɥɶɳɚ) ɧɚ ɪɟɤɨɧɫɬɪɭɣɨɜɚɧɢɯ ɦɿɫɶɤɢɯ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɡ ɜɥɚɲɬɭɜɚɧɧɹɦ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ. ɇɚ ɞɪɭɝɿɣ 
ɫɬɚɞɿʀ ɡɚɥɢɲɟɧɨ ɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ. ɐɟ ɞɨɡɜɨɥɢɥɨ ɡɞɿɣɫɧɢɬɢ ɛɿɥɶɲ 
ɝɥɢɛɨɤɟ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɫɩɨɥɭɤ ɚɡɨɬɭ ɿ 
ɮɨɫɮɨɪɭ ɡ ɞɨɜɟɞɟɧɧɹɦ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɞɨ ɜɢɦɨɝ ɫɤɢɞɭ ɭ 
ɜɨɞɨɣɦɭ.  

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɦɿɫɶɤɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɚɧɚɟɪɨɛɧɨɝɨ ɪɟɚɤɬɨɪɚ ɿɡ ɡɚɜɚɧɬɚɠɟɧɧɹɦ ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɛɿɨɩɥɿɜɤɢ ɡ 
ɚɧɚɟɪɨɛɧɢɦ ɛɿɨɰɟɧɨɡɨɦ ɧɚ ɩɟɪɲɿɣ ɫɬɚɞɿʀ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 25-35°ɋ ɿ 
ɬɪɢɜɚɥɨɫɬɿ 5,5-8,6 ɝɨɞ. ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɡɧɢɠɟɧɧɹ ɏɋɄ ɜ ɫɟɪɟɞɧɶɨɦɭ – 52%, 

ɚ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – 57% [155Ж. Ⱦɥɹ ɜɢɫɯɿɞɧɨɝɨ ɪɭɯɭ ɫɬɿɱɧɢɯ ɜɨɞ ɜ 
ɪɟɚɤɬɨɪɿ ɧɟɨɛɯɿɞɧɨ ɛɭɥɨ ɡɚɛɟɡɩɟɱɢɬɢ ɪɟɰɢɪɤɭɥɹɰɿɸ ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɧɚɫɨɫɚ. 

ȼ ɞɜɨɫɬɭɩɟɧɟɜɢɯ ɫɯɟɦɚɯ ɨɱɢɳɟɧɧɹ ɦɿɫɶɤɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɫɥɹ 
ɚɧɚɟɪɨɛɧɨɝɨ ɫɬɭɩɟɧɹ ɧɚ ɫɬɚɞɿʀ ɝɿɞɪɨɥɿɡɭ ɡ ɱɚɫɨɦ ɩɟɪɟɛɭɜɚɧɧɹ 2,8-5,7 ɝɨɞ. 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 14-21°ɋ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɚ ɞɪɭɝɨɦɭ ɫɬɭɩɟɧɿ ɪɟɚɤɬɨɪ UASB 
ɡ ɱɚɫɨɦ ɩɟɪɟɛɭɜɚɧɧɹ 6,5-13,9 ɝɨɞ. Д178]. ȼɢɞɚɥɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɏɋɄ 
ɿ ȻɋɄ – ɜ ɦɟɠɚɯ 76-89, 49-65 ɿ 50-77%, ɜɿɞɩɨɜɿɞɧɨ. Ʉɨɧɜɟɪɫɿɹ ɨɪɝɚɧɿɱɧɨʀ 
ɪɟɱɨɜɢɧɢ ɡɚ ɏɋɄ ɜ ɦɟɬɚɧ ɫɬɚɧɨɜɢɥɚ 36,1%. ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɜɟɥɢɱɢɧɢ ɏɋɄ 
ɧɚ ɜɯɨɞɿ ɩɨɧɚɞ 250 ɦɝ/ɞɦ3

 ɹɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɩɨɤɪɚɳɭєɬɶɫɹ. 
ȼ ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ ɬɟɯɧɨɥɨɝɿʀ ɡ ɚɧɚɟɪɨɛɧɢɦɢ ɫɬɭɩɟɧɟɜɢɦɢ ɪɟɚɤɬɨɪɚɦɢ ɡ 

ɿɦɦɨɛɿɥɿɡɨɜɚɧɨɸ ɦɿɤɪɨɮɥɨɪɨɸ, ɜɥɚɲɬɨɜɚɧɢɦɢ ɭ ɩɪɹɦɨɤɭɬɧɿɣ єɦɧɨɫɬɿ, 
ɪɨɡɞɿɥɟɧɿɣ ɜɟɪɬɢɤɚɥɶɧɢɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɧɚ ɫɟɤɰɿʀ ɡ ɩɟɪɟɬɨɤɨɦ ɜɨɞɢ ɦɿɠ 
ɧɢɦɢ, ɩɪɢ ɜɢɯɿɞɧɿɣ ɜɟɥɢɱɢɧɿ ɏɋɄ ɫɬɿɱɧɨʀ ɜɨɞɢ 600 ɦɝ/ɞɦ3

 ɜɢɞɚɥɟɧɧɹ 
ɫɬɚɧɨɜɢɥɨ 91% Д157Ж. ȼɢɹɜɥɟɧɨ ɫɬɿɣɤɿɫɬɶ ɩɪɨɰɟɫɭ ɞɨ ɲɨɤɨɜɢɯ ɧɚɜɚɧɬɚɠɟɧɶ 
ɿ ɬɟɦɩɟɪɚɬɭɪɢ. ɉɪɨɬɟ, ɧɟ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɛɿɥɶɲɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɞɥɹ ɲɢɪɨɤɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɛɿɨɰɟɧɨɡɭ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɩɥɿɜɤɢ ɚɧɚɟɪɨɛɧɨɝɨ 
ɪɟɚɤɬɨɪɚ ɩɨɤɚɡɚɥɢ, ɳɨ ɜ ɩɥɿɜɰɿ ɩɪɟɜɚɥɸɸɬɶ ɞɜɚ ɫɿɦɟɣɫɬɜɚ Methanothrix ɧɚ 
ɩɨɜɟɪɯɧɿ ɿ Methanosarcina ɜ ɧɢɠɧɿɯ ɲɚɪɚɯ ɩɥɿɜɤɢ Д179Ж. Ɍɚɤɨɠ ɛɭɥɨ 
ɡɧɚɣɞɟɧɨ ɰɢɫɬɢ, ɹɤɿ ɦɿɫɬɢɥɢ ɫɚɪɰɢɧɢ, ɳɿɥɶɧɨ ɭɩɚɤɨɜɚɧɿ ɞɨ 20 ɦɤɦ 
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ɞɿɚɦɟɬɪɨɦ ɿ ɧɟ ɳɿɥɶɧɨ ɭɩɚɤɨɜɚɧɿ ɞɨ 70 ɦɤɦ ɞɿɚɦɟɬɪɨɦ, ɹɤɿ ɦɿɫɬɢɥɢ ɤɨɤɢ 
ɪɨɡɦɿɪɨɦ ɞɨ 2 ɦɤɦ. Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɨɩɭɥɹɰɿʀ ɩɥɿɜɤɢ ɛɭɥɢ ɨɬɨɱɟɧɿ 
ɟɤɡɨɩɨɥɿɫɚɯɚɪɢɞɧɢɦ ɦɚɬɪɢɤɫɨɦ, ɧɚɣɛɿɥɶɲ ɳɿɥɶɧɢɦ ɭ ɲɚɪɚɯ, ɹɤɿ 
ɩɪɢɦɢɤɚɸɬɶ ɞɨ ɧɨɫɿɹ. 

Ɉɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ (ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɦ’ɹɫɨɤɨɦɛɿɧɚɬɿɜ, ɛɨєɧɶ, ɰɭɤɪɨɜɢɯ, 
ɫɩɢɪɬɨɜɢɯ, ɞɪɿɠɞɠɨɜɢɯ, ɤɨɧɫɟɪɜɧɢɯ, ɜɢɧɨɪɨɛɧɢɯ ɡɚɜɨɞɿɜ, ɛɪɨɜɚɪɟɧɶ ɬɚ 
ɿɧɲɢɯ) ɚɧɚɟɪɨɛɧɢɦ ɦɟɬɨɞɨɦ Д152, 156, 163, 169, 173, 180-182] 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɚ ɩɪɚɤɬɢɰɿ ɩɨɪɿɜɧɹɧɨ ɧɟɞɚɜɧɨ. 
ɋɬɿɱɧɿ ɜɨɞɢ ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɧɧɨɝɨ ɫɩɢɪɬɭ ɡ ɜɢɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ   

ɏɋɄ – 110000-190000 ɦɝ/ɞɦ3, ȻɋɄ - 50000-60000 ɦɝ/ɞɦ3
 ɡ ɱɚɫɬɢɧɨɸ 

ɡɚɛɪɭɞɧɟɧɶ ɡ ɧɢɡɶɤɨɸ ɡɞɚɬɧɿɫɬɸ ɞɨ ɛɿɨɪɨɡɤɥɚɞɟɧɧɹ ɨɱɢɳɚɥɢ ɚɧɚɟɪɨɛɧɢɦ 
ɦɟɬɨɞɨɦ ɜ ɫɩɨɪɭɞɿ ɪɨɛɨɱɨɸ єɦɧɿɫɬɸ 3 ɞɦ3

 ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨɸ ɛɿɨɦɚɫɨɸ, ɜ 
ɹɤɨɫɬɿ ɡɚɜɚɧɬɚɠɟɧɧɹ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɞɟɪɟɜɧɟ ɜɭɝɿɥɥɹ, ɲɤɚɪɚɥɭɩɭ 
ɤɨɤɨɫɨɜɢɯ ɝɨɪɿɯɿɜ ɬɚ ɧɟɣɥɨɧɨɜɿ ɜɨɥɨɤɧɚ Д149]. ɇɚɣɤɪɚɳɢɦ ɜɢɹɜɢɜɫɹ 
ɨɫɬɚɧɧɿɣ ɜɚɪɿɚɧɬ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɱɚɫ ɩɟɪɟɛɭɜɚɧɧɹ 8 ɞɿɛ, ɧɚɜɚɧɬɚɠɟɧɧɹ     
23,25 ɤɝ ɏɋɄ/(ɦ3·ɞɨɛɚ), ɜɢɞɚɥɟɧɧɹ ɏɋɄ ɫɬɚɧɨɜɢɥɨ 64%, ɩɪɨɞɭɤɰɿɹ ɛɿɨɝɚɡɭ 
– 7,2 ɦ3/(ɦ3·ɞɨɛɚ).  

ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɩɢɜɚ ɭɬɜɨɪɸɸɬɶɫɹ ɡɧɚɱɧɿ ɨɛ’єɦɢ ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɩɨɤɚɡɧɢɤɚɦɢ: ɏɋɄ 3000-4000 ɦɝ/ɞɦ3

 (ɝɪɚɧɢɱɧɟ ɡɧɚɱɟɧɧɹ ɡɚ 
ɞɚɧɢɦɢ Д156Ж ɫɹɝɚɥɨ 24000 ɦɝ/ɞɦ3), ȻɋɄ5 – 1700-2400 ɦɝ/ɞɦ3, ɡɚɝɚɥɶɧɨɝɨ 
ɚɡɨɬɭ – 30-100 ɦɝ/ɞɦ3, ɡɚɝɚɥɶɧɨɝɨ ɮɨɫɮɨɪɭ 10-30 ɦɝ/ɞɦ3, ɬɟɦɩɟɪɚɬɭɪɢ 25-

35°ɋ, ɞɥɹ ɨɛɪɨɛɤɢ ɹɤɢɯ ɧɚ ɩɟɪɲɨɦɭ ɫɬɭɩɟɧɿ ɡɚɫɬɨɫɨɜɚɧɨ ɚɧɚɟɪɨɛɧɿ 
ɪɟɚɤɬɨɪɢ Д152, 156Ж, ɚ ɞɥɹ ɧɚɫɬɭɩɧɨɝɨ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɜɢɤɨɪɢɫɬɚɧɨ 
ɮɥɨɬɚɰɿɸ ɿ ɦɟɦɛɪɚɧɧɟ ɮɿɥɶɬɪɭɜɚɧɧɹ. 

ȼɢɫɨɤɚ ɡɚɛɪɭɞɧɟɧɿɫɬɶ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɦɿɫɰɶ ɡɚɛɨɸ ɯɭɞɨɛɢ ɡɚɜɢɫɥɢɦɢ 
ɪɟɱɨɜɢɧɚɦɢ, ɩɪɨɬɟʀɧɚɦɢ, ɠɢɪɚɦɢ ɩɪɢɜɨɞɢɬɶ ɞɨ ɧɟɨɛɯɿɞɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɨɛɪɨɛɤɢ ʀɯ ɡɚ ɞɜɨɫɬɭɩɟɧɟɜɨɸ ɫɯɟɦɨɸ: ɩɟɪɲɢɣ ɫɬɭɩɿɧɶ - ɚɧɚɟɪɨɛɧɢɣ 
ɪɟɚɤɬɨɪ ɜ ɮɚɡɿ ɝɿɞɪɨɥɿɡɭ, ɞɪɭɝɢɣ ɫɬɭɩɿɧɶ – ɚɧɚɟɪɨɛɧɢɣ ɛɿɨɮɿɥɶɬɪ ɡ 
ɜɢɫɯɿɞɧɢɦ ɩɨɬɨɤɨɦ Д183Ж. ɉɪɢ ɨɛɪɨɛɰɿ ɜ ɦɟɡɨɮɿɥɶɧɢɯ ɭɦɨɜɚɯ ɫɟɪɟɞɧє 
ɜɢɞɚɥɟɧɧɹ ɏɋɄ – 70-72%, ɜ ɬɟɪɦɨɮɿɥɶɧɢɯ - 80-90%. 

Ɉɞɧɢɦ ɿɡ ɧɟɞɨɥɿɤɿɜ ɪɨɛɨɬɢ ɦɟɬɚɧɬɟɧɤɿɜ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ є 
ɦɚɥɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ (ɞɥɹ ɞɪɿɠɞɠɨɜɢɯ ɡɚɜɨɞɿɜ 5-20 ɝ/ɞɦ3

, 

ɞɥɹ ɦ’ɹɫɨɤɨɦɛɿɧɚɬɿɜ 12-15 ɝ/ɞɦ3
 [131Ж), ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɦɟɬɚɧɬɟɧɤɚ (ɞɥɹ ɞɪɿɠɞɠɨɜɢɯ ɡɚɜɨɞɿɜ ɧɚɜɚɧɬɚɠɟɧɧɹ 1,5-   

2,5 ɤɝ ȻɋɄɩɨɜɧ/(ɦ3·ɞɨɛɭ), ɞɥɹ ɦ’ɹɫɨɤɨɦɛɿɧɚɬɿɜ - 2,4 ɤɝ ȻɋɄ5/(ɦ3·ɞɨɛɭ) Д131]) 

ɿ ɟɮɟɤɬɢɜɧɨɫɬɿ ɣɨɝɨ ɪɨɛɨɬɢ. 
Ɂ ɦɟɬɨɸ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɹɤɿ ɛɟɪɭɬɶ 

ɭɱɚɫɬɶ ɭ ɩɪɨɰɟɫɿ ɚɧɚɟɪɨɛɧɨɝɨ ɡɛɪɨɞɠɭɜɚɧɧɹ, ɿ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɩɨɫɬɿɣɧɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɭɥɭ ɡɞɿɣɫɧɸɸɬɶ ɪɟɰɢɪɤɭɥɹɰɿɸ ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ Д182, 184], 

ɳɨ ɡɛɿɥɶɲɭє ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɜɢɬɪɚɬɢ. 
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ɉɪɨɬɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɫɚɦɨɫɬɿɣɧɨ (ɛɟɡ ɫɩɨɥɭɱɟɧɧɹ ɡ ɚɟɪɨɛɧɨɸ 
ɫɬɚɞɿєɸ) ɧɟɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɟ, ɚɞɠɟ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɡɚ ȻɋɄ ɧɟɜɢɫɨɤɚ 
(ɜ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɫɬɚɧɨɜɢɬɶ 60-75%), ɧɟ ɞɨɫɹɝɚєɬɶɫɹ ɧɟɨɛɯɿɞɧɢɣ 
ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ Д182Ж, ɩɨɬɪɿɛɧɚ ɜɟɥɢɤɚ 
ɬɪɢɜɚɥɿɫɬɶ (ɧɚɩɪɢɤɥɚɞ, 20-44 ɝɨɞ. ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ UASB-ɪɟɚɤɬɨɪɚ ɞɥɹ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɪɨɛɧɢɰɬɜɚ ɦɨɥɨɱɧɢɯ ɩɪɨɞɭɤɬɿɜ Д185]). 

Ɉɬɠɟ, ɚɧɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɜɟɥɢɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɞɥɹ 
ɜɢɞɚɥɟɧɧɹ ɛɿɥɶɲɨʀ ɤɿɥɶɤɨɫɬɿ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿɡ ɦɟɧɲɢɦ ɩɪɢɪɨɫɬɨɦ 
ɛɿɨɦɚɫɢ, ɚ ɧɚɫɬɭɩɧɟ – ɝɥɢɛɨɤɟ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɩɪɨɜɨɞɢɬɢ ɜ ɚɟɪɨɛɧɢɯ 
ɭɦɨɜɚɯ. 

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɡ 
ɩɨɤɚɡɧɢɤɚɦɢ, ɦɝ/ɞɦ3: ɏɋɄ – 5000, ȻɋɄ5 – 2000, ɡɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ – 200, ɿ 
ɪɇ – 5-7, ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɩɨɫɥɿɞɨɜɧɨ ɬɪɢ ɪɟɚɤɬɨɪɢ: ɚɧɚɟɪɨɛɧɢɣ ɬɢɩɭ 
UASB, ɚɟɪɨɛɧɢɣ ɿ ɛɿɨɮɿɥɶɬɪ Д163Ж. Ʉɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ ɜ ɨɱɢɳɟɧɿɣ 
ɜɨɞɿ, ɦɝ/ɞɦ3: ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – ɦɟɧɲɟ 70, ɏɋɄ – ɦɟɧɲɟ 100, ȻɋɄ5 – 

ɦɟɧɲɟ 30, ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ – ɦɟɧɲɟ 15 ɦɝ/ɞɦ3. ɉɪɨɬɟ ɛɿɨɬɟɯɧɨɥɨɝɿɹ 
ɜɿɞɡɧɚɱɚєɬɶɫɹ ɡɧɚɱɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɟɧɟɪɝɿʀ ɧɚ ɪɟɰɢɪɤɭɥɹɰɿɸ ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ ɿ ɜɨɞɢ, ɧɚ ɨɛɪɨɛɤɭ ɨɫɚɞɿɜ ɿ ɦɭɥɭ. 

Ȼɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɫɯɟɦɭ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɫɩɨɥɭɤ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ ɛɭɥɨ ɪɟɚɥɿɡɨɜɚɧɨ ɿ ɞɨɫɥɿɞɠɟɧɨ 
ɜ ɩɿɥɨɬɧɿɣ ɭɫɬɚɧɨɜɰɿ, ɹɤɚ ɜɤɥɸɱɚɥɚ ɫɬɭɩɟɧɿ: ɚɟɪɨɛɧɭ, ɚɧɚɟɪɨɛɧɭ, ɚɧɨɤɫɢɞɧɭ 
ɬɚ ɿɧ. Д164Ж. ȼ ɫɯɟɦɿ ɩɟɪɟɞɛɚɱɟɧɨ ɤɨɧɬɭɪɢ ɪɟɰɢɪɤɭɥɹɰɿʀ, ɩɚɪɚɥɟɥɶɧɭ ɩɨɞɚɱɭ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɩɭɥɶɫɭɸɱɭ ɩɨɞɚɱɭ ɩɨɜɿɬɪɹ ɬɚ ɿɧ., ɳɨ ɡɛɿɥɶɲɭє ɜɢɬɪɚɬɢ ɧɚ 
ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. Ɍɪɢɜɚɥɿɫɬɶ ɨɛɪɨɛɤɢ - 9 ɝɨɞ., 
ɜɢɞɚɥɟɧɧɹ ɏɋɄ – 89%, ȻɋɄ – 95%, ɡɚɝɚɥɶɧɨɝɨ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ – 90 ɿ 67%, 

ɜɿɞɩɨɜɿɞɧɨ.  
ɋɬɿɱɧɿ ɜɨɞɢ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɪɬɨɩɥɹɧɨɝɨ ɤɪɨɯɦɚɥɸ, ɹɤɿ ɦɿɫɬɹɬɶ ɜɢɫɨɤɿ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ, ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɬɚ ɿɧ., ɨɱɢɳɚɥɢ ɜ 
ɪɟɚɤɬɨɪɿ, ɜ ɹɤɨɦɭ ɛɭɥɨ ɪɟɚɥɿɡɨɜɚɧɨ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ ɩɪɢ 
ɪɨɡɞɿɥɟɧɧɿ єɦɧɨɫɬɿ ɧɚ ɫɟɤɰɿʀ Д166Ж: ɚɧɚɟɪɨɛɧɿ ɡ ɦɿɲɚɥɤɚɦɢ ɬɚ ɚɟɪɨɛɧɿ, ɜ 
ɹɤɢɯ ɭɫɬɚɧɨɜɥɟɧɨ ɩɧɟɜɦɨɚɟɪɚɬɨɪɢ. ɋɟɤɰɿʀ ɡɚɩɨɜɧɟɧɨ ɩɨɪɢɫɬɢɦɢ 
ɮɪɚɝɦɟɧɬɚɦɢ ɡ ɜɿɞɯɨɞɿɜ ɤɨɤɫɭɜɚɧɧɹ ɜɭɝɿɥɥɹ ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ȼɢɞɚɥɟɧɧɹ ɏɋɄ, ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ, %, ɿ ɡɚɥɢɲɤɨɜɿ ʀɯ 
ɤɨɧɰɟɧɬɪɚɰɿʀ, ɦɝ/ɞɦ3, ɜɿɞɩɨɜɿɞɧɨ ɫɬɚɧɨɜɢɥɢ 98,7; 82,3 ɿ ɦɟɧɲɟ 200; 1,77. 
Ⱦɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɿ ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ɩɨɬɪɿɛɧɨ 
ɩɪɨɜɟɞɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

Ⱥɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɿ ɩɪɨɰɟɫɢ ɦɨɠɧɚ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɧɚɩɪɢɤɥɚɞ, ɜɢɪɨɛɧɢɰɬɜɚ ɬɟɤɫɬɢɥɸ, ɜɿɞ 
ɛɚɪɜɧɢɤɿɜ Д165, 168]. 
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Ⱦɨɫɥɿɞɠɟɧɧɹ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ 
ɮɚɪɛɭɜɚɧɧɹ ɬɟɤɫɬɢɥɸ, ɹɤɿ ɦɿɫɬɢɥɢ ɚɡɨɛɚɪɜɧɢɤɢ, ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɜ 
ɪɟɚɤɬɨɪɧɿɣ ɤɨɥɨɧɰɿ ɞɿɚɦɟɬɪɨɦ 6 ɿ ɜɢɫɨɬɨɸ 100 ɫɦ, ɧɢɠɧɹ ɱɚɫɬɢɧɚ ɹɤɨʀ - 

ɚɧɚɟɪɨɛɧɢɣ UASB-ɪɟɚɤɬɨɪ, ɜɟɪɯɧɹ - ɚɟɪɨɛɧɢɣ ɪɟɚɤɬɨɪ, ɹɤɢɣ ɡɚɩɨɜɧɟɧɨ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨɸ ɛɿɨɦɚɫɨɸ Д165Ж. Ɇɨɞɟɥɶɧɿ ɫɬɿɱɧɿ ɜɨɞɢ 
ɜɤɥɸɱɚɥɢ ɤɪɨɯɦɚɥɶ - 1500 ɦɝ/ɞɦ3, ɤɚɪɛɨɤɫɢɦɟɬɢɥɰɟɥɸɥɨɡɭ, ɨɰɬɨɜɭ 
ɤɢɫɥɨɬɭ ɬɚ ɿɧ., ɏɋɄ – 4214 ɦɝ/ɞɦ3, ɤɨɧɰɟɧɬɪɚɰɿɹ ɛɚɪɜɧɢɤɿɜ - 250 ɦɝ/ɞɦ3

. 

Ɂɧɢɠɟɧɧɹ ɏɋɄ ɩɟɪɟɜɢɳɭɜɚɥɨ 96%, ɡɚɛɚɪɜɥɟɧɨɫɬɿ - 91%. Ɉɫɬɚɬɨɱɧɨ ɜɢɛɿɪ 
ɬɟɯɧɨɥɨɝɿʀ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɧɚ ɩɿɞɫɬɚɜɿ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɪɟɚɥɶɧɿɣ 
ɫɬɿɱɧɿɣ ɜɨɞɿ.  

Ⱦɨɫɥɿɞɠɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɨɱɢɳɟɧɧɹ ɬɟɤɫɬɢɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ 
ɦɿɫɬɢɥɢ ɚɡɨɛɚɪɜɧɢɤ ɨɪɚɧɠɟɜɢɣ ɤɢɫɥɢɣ, ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ ɿ ɛɿɨɝɟɧɧɿ 
ɟɥɟɦɟɧɬɢ, ɜ ɡɚɝɥɢɛɥɟɧɨɦɭ ґɪɭɧɬɨɜɨɦɭ ɮɿɥɶɬɪɿ (ɜɟɬɥɚɧɞɿ), ɹɤɢɣ ɩɪɟɞɫɬɚɜɥɹɜ 
ɫɨɛɨɸ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɫɢɫɬɟɦɭ, ɡ ɜɢɫɯɿɞɧɢɦ ɩɨɬɨɤɨɦ ɿ ɜɥɚɲɬɭɜɚɧɧɹɦ 
ɧɚ ɩɟɜɧɿɣ ɜɢɫɨɬɿ ɩɧɟɜɦɨɚɟɪɚɬɨɪɚ Д168Ж. Ɂɚɛɚɪɜɥɟɧɿɫɬɶ ɫɬɿɱɧɨʀ ɜɨɞɢ 
ɡɦɟɧɲɭɜɚɥɚɫɶ ɧɚ 96%. ɇɚɣɛɿɥɶɲɚ ɲɜɢɞɤɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ ɚɡɨɛɚɪɜɧɢɤɚ 
ɫɩɨɫɬɟɪɿɝɚɥɚɫɶ ɜ ɚɧɚɟɪɨɛɧɿɣ ɫɟɤɰɿʀ, ɏɋɄ ɿ ɚɦɨɧɿɣɧɢɣ ɚɡɨɬ ɜɢɞɚɥɹɥɢɫɶ ɧɚ 86 
ɿ 96%, ɜɿɞɩɨɜɿɞɧɨ, ɜ ɚɟɪɨɛɧɿɣ ɡɨɧɿ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ 
ɚɡɨɬɭ ɿ ɡɚɝɚɥɶɧɨɝɨ ɮɨɫɮɨɪɭ 60-67% ɿ 26-37%, ɜɿɞɩɨɜɿɞɧɨ, ɞɥɹ ɜɫɶɨɝɨ 
ɮɿɥɶɬɪɚ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɏɋɄ ɿ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ ɡɦɟɧɲɭɜɚɥɚɫɶ 
ɩɪɢ ɜɿɞɤɥɸɱɟɧɧɿ ɚɟɪɚɰɿʀ. Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɩɨɬɪɿɛɧɿ 
ɜɟɥɢɤɿ ɩɥɨɳɿ ɡɟɦɥɿ, ɚ ɬɚɤɨɠ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɪɟɚɥɶɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞɚɯ, ɹɤɿ ɦɿɫɬɹɬɶ ɤɨɦɩɥɟɤɫ ɛɚɪɜɧɢɤɿɜ ɪɿɡɧɢɯ ɜɢɞɿɜ. 

ȼ ɨɫɬɚɧɧɿ ɞɟɫɹɬɢɪɿɱɱɹ ɜ ɨɛɥɚɫɬɿ ɚɧɚɟɪɨɛɧɨɝɨ ɦɟɬɚɧɨɜɨɝɨ ɩɪɨɰɟɫɭ ɛɭɥɨ 
ɡɪɨɛɥɟɧɨ ɜɿɞɤɪɢɬɬɹ, ɞɨɫɥɿɞɠɟɧɨ ɿ ɩɪɚɤɬɢɱɧɨ ɨɫɜɨєɧɨ ɹɜɢɳɟ ɝɪɚɧɭɥɸɜɚɧɧɹ  
ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ Д185, 186Ж, ɳɨ ɞɨɡɜɨɥɢɥɨ ɡɧɚɱɧɨ ɚɤɬɢɜɿɡɭɜɚɬɢ 
ɚɧɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ: ɡɛɿɥɶɲɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ ɞɨ            
40 ɝ/ɞɦ3, ɡɛɿɥɶɲɢɬɢ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨ 50-70 ɤɝ/(ɦ3·ɞɨɛɭ), ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ 
ɡɦɟɧɲɢɬɢ ɬɪɢɜɚɥɿɫɬɶ ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɜ ɪɟɚɤɬɨɪɿ ɞɨ 6-14 ɝɨɞ. ɐɟɣ 
ɦɟɬɨɞ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ 
ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɡɚ ȻɋɄɩɨɜɧ ɩɨɧɚɞ 2000 ɦɝ/ɞɦ3

. 

ȼ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɩɪɢ ɜɢɫɯɿɞɧɨɦɭ ɪɭɫɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡɚ ɪɚɯɭɧɨɤ 
ɮɥɨɤɭɥɸɸɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦɟɬɚɧɨɝɟɧɿɜ ɦɭɥ ɭɬɜɨɪɸє ɝɪɚɧɭɥɢ, ɹɤɿ 
ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɡɚɜɢɫɥɨɦɭ ɫɬɚɧɿ, ɦɚɸɬɶ ɜɢɫɨɤɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɦɟɬɚɧɨɜɢɯ 
ɛɚɤɬɟɪɿɣ, ɮɨɪɦɭɸɬɶ ɲɚɪ, ɩɪɢ ɩɪɨɯɨɞɠɟɧɧɿ ɱɟɪɟɡ ɹɤɢɣ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɲɜɢɞɤɟ ɿ ɝɥɢɛɨɤɟ ɡɛɪɨɞɠɭɜɚɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ Д184-188]. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɜɿɞɤɪɢɬɢɣ ɧɢɦ ɟɮɟɤɬ, G. LОЭЭТЧРК Д185Ж ɡɚɩɪɨɩɨɧɭɜɚɜ 
ɧɨɜɭ ɤɨɧɫɬɪɭɤɰɿɸ ɪɟɚɤɬɨɪɚ ɡ ɜɢɫɯɿɞɧɢɦ ɩɨɬɨɤɨɦ ɫɬɿɱɧɨʀ ɜɨɞɢ ɱɟɪɟɡ ɲɚɪ 
ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ, ɜ ɹɤɨɦɭ ɭɬɜɨɪɟɧɧɹ ɝɪɚɧɭɥ ɬɚ ʀɯ ɭɬɪɢɦɭɜɚɧɧɹ 
ɜɿɞɛɭɜɚɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɨɝɨ ɝɚɡɨɦɭɥɨɪɨɡɞɿɥɸɜɚɥɶɧɨɝɨ 
ɩɪɢɫɬɪɨɸ, ɪɨɡɬɚɲɨɜɚɧɨɝɨ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɫɩɨɪɭɞɢ. ɏɚɪɚɤɬɟɪɧɨɸ 
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ɨɫɨɛɥɢɜɿɫɬɸ ɤɨɧɫɬɪɭɤɰɿʀ є ɧɚɹɜɧɿɫɬɶ ɳɿɥɶɧɨɝɨ ɲɚɪɭ ɦɭɥɭ ɜɧɢɡɭ ɪɟɚɤɬɨɪɚ ɿ 
ɡɨɧɢ ɡ ɪɨɡɪɿɞɠɟɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɛɿɨɦɚɫɢ.  

ɍɬɜɨɪɟɧɧɹ ɝɪɚɧɭɥɶɨɜɚɧɨʀ ɛɿɨɦɚɫɢ, ɳɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ UASB ɿ ɜ ɿɧɲɢɯ 
ɪɟɚɤɬɨɪɚɯ ɿɡ ɡɚɜɢɫɥɨ-ɫɟɞɢɦɟɧɬɭɸɱɨɸ ɛɿɨɦɚɫɨɸ (ɝɿɛɪɢɞɧɨɦɭ, ABR, AF, 
AFB), є ɭɧɿɤɚɥɶɧɢɦ ɮɟɧɨɦɟɧɨɦ ɫɚɦɨɨɪɝɚɧɿɡɚɰɿʀ ɦɟɬɚɧɨɝɟɧɧɨɝɨ ɦɿɤɪɨɛɧɨɝɨ 
ɛɿɨɰɟɧɨɡɭ. Ƚɨɥɚɧɞɫɶɤɢɣ ɞɨɫɥɿɞɧɢɤ ɉɨɥ ɏɚɥɫɯɨɮ ɞɿɣɲɨɜ ɜɢɫɧɨɜɤɭ, ɳɨ, 
ɨɫɤɿɥɶɤɢ ɜ ɛɿɨɪɟɚɤɬɨɪ ɫɩɟɰɿɚɥɶɧɨ ɧɟ ɜɧɨɫɹɬɶ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɬɨ ɰɟɧɬɪɚɦɢ 
ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɝɪɚɧɭɥ ɫɥɭɠɚɬɶ ɦɿɤɪɨɱɚɫɬɢɧɤɢ ɡɚɜɢɫɥɢɯ ɿɧɟɪɬɧɢɯ 
ɨɪɝɚɧɿɱɧɢɯ ɿ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɚ ɬɚɤɨɠ ɞɪɿɛɧɿ ɛɚɤɬɟɪɿɚɥɶɧɿ ɚɝɪɟɝɚɬɢ, 
ɳɨ ɞɨɛɪɟ ɨɫɿɞɚɸɬɶ. Ƚɨɥɨɜɧɨɸ ɩɟɪɟɜɚɝɨɸ ɝɪɚɧɭɥ є ɞɨɫɢɬɶ ɜɢɫɨɤɚ ɳɿɥɶɧɿɫɬɶ 
ɿ ɡɞɚɬɧɿɫɬɶ ɞɨ ɫɟɞɢɦɟɧɬɚɰɿʀ. 

ɉɪɢ ɨɛɪɨɛɰɿ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɨɞɟɪɠɚɧɨ ɤɪɭɩɧɿ ɿ ɪɢɯɥɿ 
ɫɮɟɪɢɱɧɿ ɝɪɚɧɭɥɢ, ɳɨ ɦɿɫɬɹɬɶ ɪɿɡɧɿ ɬɢɩɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɨɫɧɨɜɭ 
ɫɤɥɚɞɚɸɬɶ ɦɟɬɚɧɨɝɟɧɢ, ɧɚɫɚɦɩɟɪɟɞ ɪɨɞɭ Methanosaete, ɹɤɿ ɭɬɜɨɪɸɸɬɶ 
ɳɿɥɶɧɿ ɯɦɢɡɨ- ɿ ɤɥɭɛɤɨɩɨɞɿɛɧɿ ɫɬɪɭɤɬɭɪɢ, ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɿɧɟɪɬɧɢɯ 
ɱɚɫɬɢɧɨɤ. 

Ƚɪɚɧɭɥɶɨɜɚɧɢɣ ɚɤɬɢɜɧɢɣ ɦɭɥ ɦɚє ɜɢɞ ɤɭɥɶɨɤ ɞɿɚɦɟɬɪɨɦ 1-4 ɦɦ ɡ 
ɜɢɫɨɤɨɸ ɳɿɥɶɧɿɫɬɸ (ɡɜɢɱɚɣɧɢɣ – ɛɿɥɶɲ ɪɢɯɥɢɣ, ɩɥɚɫɬɿɜɰɟɩɨɞɿɛɧɢɣ), ɨɫɿɞɚє 
ɿɡ ɲɜɢɞɤɿɫɬɸ ɞɨ 70 ɦ/ɝɨɞ (ɡɜɢɱɚɣɧɢɣ ɦɭɥ – ɞɨ 10 ɦ/ɝɨɞ), ɳɨ ɫɩɪɨɳɭє 
ɟɤɫɩɥɭɚɬɚɰɿɸ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ Д176Ж. Ɇɟɯɚɧɿɡɦ ɭɬɜɨɪɟɧɧɹ 
ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɧɚ ɫɶɨɝɨɞɧɿ ɧɟ ɡ’ɹɫɨɜɚɧɨ. Ɍɚɤɢɣ ɦɭɥ 
ɫɩɨɫɬɟɪɿɝɚɥɢ ɬɿɥɶɤɢ ɜ ɚɧɚɟɪɨɛɧɢɯ ɪɟɚɤɬɨɪɚɯ - UASB ɿ ɜ ɚɟɪɨɛɧɢɯ 
ɩɟɪɿɨɞɢɱɧɨʀ ɞɿʀ - SBR. ȼɦɿɫɬ ɛɿɨɦɚɫɢ ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɡɚ 
ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ ɞɨɫɹɝɚє 40 ɝ/ɞɦ3, ɩɪɨɬɟ ɿ ɜɢɧɨɫ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ 
ɩɿɞɜɢɳɟɧɢɣ – ɞɨ 100 ɦɝ/ɞɦ3

.  

UASB-ɪɟɚɤɬɨɪɢ ɡ ɜɢɫɯɿɞɧɢɦ ɩɨɬɨɤɨɦ ɜɨɞɢ ɱɟɪɟɡ ɲɚɪ ɝɪɚɧɭɥ 
ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɬɚ ɨɛɪɨɛɤɢ ɨɫɚɞɿɜ Д174, 175, 185]. 

Ɋɟɚɤɬɨɪ ɦɚє ɡɨɧɢ ɡɛɪɨɞɠɭɜɚɧɧɹ, ɝɚɡɨɜɿɞɨɤɪɟɦɥɟɧɧɹ ɿ ɜɿɞɫɬɨɸɜɚɧɧɹ ɫɬɿɱɧɨʀ 
ɜɨɞɢ. ȼ ɡɨɧɿ ɡɛɪɨɞɠɭɜɚɧɧɹ ɡɧɚɯɨɞɢɬɶɫɹ ɲɚɪ ɝɪɚɧɭɥ ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ, 
ɹɤɢɣ ɩɿɞɬɪɢɦɭɸɬɶ ɜ ɡɚɜɢɫɥɨɦɭ ɫɬɚɧɿ ɩɨɬɨɤɚɦɢ ɛɿɨɝɚɡɭ ɿ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɹɤɭ 
ɩɨɞɚɸɬɶ ɜ ɧɢɠɧɸ ɱɚɫɬɢɧɭ ɪɟɚɤɬɨɪɚ. ɉɪɢ ɜɢɫɯɿɞɧɨɦɭ ʀʀ ɪɭɫɿ ɱɟɪɟɡ ɲɚɪ 
ɦɭɥɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɤɥɚɞɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡ ɭɬɜɨɪɟɧɧɹɦ ɛɿɨɝɚɡɭ. 

ȼɢɫɯɿɞɧɢɣ ɩɨɬɿɤ ɬɪɢɮɚɡɧɨʀ ɫɭɦɿɲɿ (ɛɿɨɝɚɡ-ɪɿɞɢɧɚ-ɦɭɥ) ɪɨɡɞɿɥɹєɬɶɫɹ ɜ 
ɡɨɧɿ ɝɚɡɨɜɿɞɨɤɪɟɦɥɟɧɧɹ, ɪɨɡɬɚɲɨɜɚɧɿɣ ɭ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɪɟɚɤɬɨɪɚ. Ȼɿɨɝɚɡ 
ɜɿɞɜɨɞɹɬɶ ɧɚ ɭɬɢɥɿɡɚɰɿɸ, ɜɿɞɨɤɪɟɦɥɟɧɢɣ ɦɭɥ ɨɫɿɞɚє, ɚ ɨɱɢɳɟɧɭ ɜɨɞɭ 
ɫɚɦɨɩɥɢɜɨɦ ɜɿɞɜɨɞɹɬɶ ɡ ɛɿɨɪɟɚɤɬɨɪɚ. 

Ɋɟɚɤɬɨɪɢ ɡ ɜɢɫɯɿɞɧɢɦ ɩɨɬɨɤɨɦ ɪɿɞɢɧɢ ɱɟɪɟɡ ɲɚɪ ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ: 
UASB ɿ ɛɿɥɶɲ ɲɜɢɞɤɿɫɧɢɣ EGSB – ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɿ, ɜɿɞɩɨɜɿɞɧɨ: 10-25 ɿ               
30-40 ɤɝ ɏɋɄ/(ɦ3·ɞɨɛɭ). ɐɟ ɡɚɛɟɡɩɟɱɭє ɱɚɫ ɨɛɪɨɛɤɢ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
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ɫɬɿɱɧɢɯ ɜɨɞ ɧɟ ɛɿɥɶɲɟ 24 ɝɨɞ., ɬɨɞɿ ɹɤ ɱɚɫ ɨɛɪɨɛɤɢ ɨɫɚɞɿɜ ɜ ɬɪɚɞɢɰɿɣɧɢɯ 
ɦɟɬɚɧɬɟɧɤɚɯ ɜ ɦɟɡɨɮɿɥɶɧɢɯ ɭɦɨɜɚɯ ɫɬɚɧɨɜɢɬɶ ɧɟ ɦɟɧɲɟ 10 ɞɿɛ, ɜ 
ɬɟɪɦɨɮɿɥɶɧɢɯ – ɧɟ ɦɟɧɲɟ 5 ɞɿɛ. 

ɉɪɢ ɚɧɚɟɪɨɛɧɿɣ ɨɛɪɨɛɰɿ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɞɪɿɠɞɠɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦɭ UASB-ɪɟɚɤɬɨɪɿ ɛɭɥɨ ɨɞɟɪɠɚɧɨ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɏɋɄ 60-70% ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ ɩɟɪɟɛɭɜɚɧɧɹ ɜ 
ɪɟɚɤɬɨɪɿ 2 ɞɨɛɢ Дɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɫɬɚɧɨɜɢɥɨ          
10 ɝ ɏɋɄ/(ɞɦ3/ɞɨɛɭ)Ж, ɦɟɡɨɮɿɥɶɧɿ ɭɦɨɜɢ (ɬɟɦɩɟɪɚɬɭɪɚ 35°ɋ) Д189Ж. Ɂɚ ɱɚɫ 
ɟɤɫɩɟɪɢɦɟɧɬɭ (ɩɪɢɛɥɢɡɧɨ 70 ɞɧɿɜ) ɤɿɥɶɤɿɫɬɶ ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ ɡɪɨɫɥɚ 
ɜɞɜɿɱɿ.  

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɬɟɤɫɬɢɥɶɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɛɭɥɨ 
ɜɢɤɨɪɢɫɬɚɧɨ ɚɧɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ ɜ ɪɟɚɤɬɨɪɿ UASB Д177Ж. ȿɮɟɤɬɢɜɧɿɫɬɶ 
ɜɢɞɚɥɟɧɧɹ ɏɋɄ ɿ ɡɚɛɚɪɜɥɟɧɨɫɬɿ ɞɨɫɹɝɚɥɚ 90 ɿ 92%, ɜɿɞɩɨɜɿɞɧɨ. Ȼɚɪɜɧɢɤɢ 
ɜɢɞɚɥɹɥɢɫɶ ɲɥɹɯɨɦ ɛɿɨɞɟɫɬɪɭɤɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. 

Ⱥɧɚɟɪɨɛɧɿ ɪɟɚɤɬɨɪɢ ɜɠɟ ɟɤɫɩɥɭɚɬɭɸɬɶ ɜ ɡɚɯɿɞɧɢɯ ɤɪɚʀɧɚɯ. Ɍɚɤ, ɜ ɎɊɇ, 
ɡɚ ɞɚɧɢɦɢ ɩɪɨɜɟɞɟɧɨɝɨ ɨɛɥɿɤɭ ɞɿɸɱɢɯ ɚɧɚɟɪɨɛɧɢɯ ɪɟɚɤɬɨɪɿɜ, ɩɪɢɡɧɚɱɟɧɢɯ 
ɞɥɹ ɨɱɢɳɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɛɭɥɨ ɨɛɫɬɟɠɟɧɨ 205 ɫɢɫɬɟɦ Д186]. 

ȱɡ ɧɢɯ ɜ ɨɫɧɨɜɧɨɦɭ ɰɟ ɪɟɚɤɬɨɪɢ UASB, ɜ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɨ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɪɨɛɧɢɰɬɜ ɩɚɩɟɪɭ, ɩɢɜɚ ɿ ɰɭɤɪɭ. 
Ʉɪɿɦ ɬɨɝɨ, ɛɚɝɚɬɨ ɚɧɚɟɪɨɛɧɢɯ ɪɟɚɤɬɨɪɿɜ ɨɛɥɚɲɬɨɜɚɧɨ ɧɨɫɿɹɦɢ 

ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  
ɇɟɞɨɥɿɤɚɦɢ ɟɤɫɩɥɭɚɬɚɰɿʀ UASB-ɪɟɚɤɬɨɪɿɜ є ɩɪɨɛɥɟɦɢ ɮɨɪɦɭɜɚɧɧɹ 

ɝɪɚɧɭɥɶɨɜɚɧɨʀ ɛɿɨɦɚɫɢ ɭ ɜɢɝɥɹɞɿ ɲɚɪɭ ɪɿɜɧɨɦɿɪɧɨʀ ɜɢɫɨɬɢ ɿ ɡɧɚɱɧɟ 
ɜɢɧɟɫɟɧɧɹ ɛɿɨɦɚɫɢ ɿɡ ɫɩɨɪɭɞɢ. Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɨɫɬɚɧɧɶɨɝɨ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɚɬɢ ɪɟɰɢɪɤɭɥɹɰɿɸ, ɚɥɟ ɩɪɢ ɰɶɨɦɭ ɡɛɿɥɶɲɭɸɬɶɫɹ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ 
ɜɢɬɪɚɬɢ Д174]. 

ȼ ɬɟɯɧɨɥɨɝɿɹɯ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɚɧɚɟɪɨɛɧɿ 
ɪɟɚɤɬɨɪɢ ɮɿɪɦɢ «BIЇTIM», Ȼɟɥɶɝɿɹ, ɿ «EЧЯТrШ-CСОЦТО GЦЛH», ɇɿɦɟɱɱɢɧɚ. 

ȼ ɰɢɯ ɪɟɚɤɬɨɪɚɯ ɮɨɪɦɭɸɬɶɫɹ ɲɚɪɢ ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɿ ɡɚɜɢɫɥɨɝɨ 
ɚɧɚɟɪɨɛɧɨɝɨ ɦɭɥɭ. Ɋɟɚɤɬɨɪ BIЇTIM ɩɪɚɰɸє ɩɪɢ ɡɧɚɱɟɧɧɹɯ ɜɢɫɯɿɞɧɨʀ 
ɲɜɢɞɤɨɫɬɿ ɩɨɬɨɤɭ 1 ɦ/ɝɨɞ, ɳɨ ɞɨɫɬɚɬɧɶɨ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɿ 
ɯɨɪɨɲɨɝɨ ɤɨɧɬɚɤɬɭ ɜɨɞɢ ɡ ɚɧɚɟɪɨɛɧɢɦ ɦɭɥɨɦ. Ɉɤɢɫɧɸɜɚɥɶɧɚ ɩɨɬɭɠɧɿɫɬɶ 
ɡɚ ɏɋɄ ɡɚɥɟɠɧɨ ɜɿɞ ɝɥɢɛɢɧɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ (ɜɿɞ 50 ɞɨ 85% ɡɚ ɏɋɄ) 
ɡɦɿɧɸєɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɦɟɠɚɯ – ɜɿɞ 5 ɞɨ 35 ɤɝ ɏɋɄ/(ɦ3·ɞɨɛɭ) Дɞɥɹ 
ɩɨɪɿɜɧɹɧɧɹ, ɭ ɜɢɫɨɤɨɧɚɜɚɧɬɚɠɭɜɚɧɢɯ ɚɟɪɨɬɟɧɤɚɯ ɧɟ ɛɿɥɶɲɟ 1,5-2 ɤɝ 
ɏɋɄ/(ɦ3·ɞɨɛɭ)Ж. ɉɪɢɪɿɫɬ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ ɧɟ 
ɩɟɪɟɜɢɳɭɜɚɜ 0,04-0,05 ɤɝ/ɤɝ ɏɋɄ, ɳɨ ɜ 10-12 ɪɚɡɿɜ ɦɟɧɲɟ, ɧɿɠ ɜ ɚɟɪɨɛɧɢɯ 
ɩɪɨɰɟɫɚɯ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. 

ɇɟɞɨɥɿɤɨɦ ɰɢɯ ɫɩɨɪɭɞ є ɩɨɬɪɟɛɚ ɜ ɩɨɞɚɥɶɲɨɦɭ ɩɪɨɹɫɧɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ. 
Ɂ ɰɿєɸ ɦɟɬɨɸ ɪɟɚɤɬɨɪ ɨɛɥɚɞɧɚɧɨ ɬɨɧɤɨɲɚɪɨɜɢɦɢ ɦɨɞɭɥɹɦɢ, ɳɨ ɜɢɦɚɝɚɸɬɶ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɬɚ ɭɫɤɥɚɞɧɸɸɬɶ ɝɿɞɪɨɞɢɧɚɦɿɱɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ ɫɩɨɪɭɞɢ. 
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ȼɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɮɿɥɶɬɪɿɜ ɡ ɩɥɚɫɬɦɚɫɨɜɢɦɢ ɫɬɪɭɤɬɭɪɨɜɚɧɢɦɢ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦɢ ɧɚ ɞɪɭɝɨɦɭ ɫɬɭɩɟɧɿ ɞɚɥɨ ɧɟɜɟɥɢɤɿ ɟɮɟɤɬɢ ɨɱɢɳɟɧɧɹ ɡɚ 
ɏɋɄ - 50-60% ɩɪɢ ɧɚɜɚɧɬɚɠɟɧɧɿ 3,7-4,5 ɤɝ ɏɋɄ/(ɦ3·ɞɨɛɭ). 

ɋɶɨɝɨɞɧɿ ɪɨɡɪɨɛɥɟɧɨ ɛɚɝɚɬɨ ɤɨɧɫɬɪɭɤɰɿɣ ɚɧɚɟɪɨɛɧɢɯ ɪɟɚɤɬɨɪɿɜ, ɹɤɿ 
ɤɥɚɫɢɮɿɤɭɸɬɶ ɧɚ ɨɫɧɨɜɿ ɬɢɩɭ ɦɚɤɪɨɫɬɪɭɤɬɭɪ ɚɧɚɟɪɨɛɧɨʀ ɛɿɨɦɚɫɢ (ɦɭɥɭ), 
ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɜ ɧɢɯ. Ɂɚ ɰɢɦ ɩɪɢɧɰɢɩɨɦ ɜɫɿ ɤɨɧɫɬɪɭɤɰɿʀ ɞɿɥɹɬɶ ɧɚ 
ɪɟɚɤɬɨɪɢ ɿɡ ɡɚɜɢɫɥɨ-ɫɟɞɢɦɟɧɬɚɰɿɣɧɨɸ ɛɿɨɦɚɫɨɸ (ɦɭɥɨɦ) ɿ ɩɪɢɤɪɿɩɥɟɧɨɸ 
ɛɿɨɦɚɫɨɸ (ɛɿɨɩɥɿɜɤɨɸ). Ⱦɨ ɩɟɪɲɨɝɨ ɬɢɩɭ ɜɿɞɧɨɫɹɬɶ ɚɧɚɟɪɨɛɧɿ ɥɚɝɭɧɢ, 
ɪɟɚɤɬɨɪɢ: ɤɨɧɬɚɤɬɧɢɣ, UASB, EGSB, ɩɟɪɟɝɨɪɨɞɱɚɬɢɣ – ABR (Anaerobic 

BКППХОН rОКМЭШr). Ⱦɪɭɝɢɣ ɬɢɩ – ɛɿɨɮɿɥɶɬɪɢ ɡ ɜɢɫɯɿɞɧɢɦ ɩɨɬɨɤɨɦ ɪɿɞɢɧɢ AF 
(AЧКОrШЛТМ FТХЭОr), ɡ ɧɢɡɯɿɞɧɢɦ ɩɨɬɨɤɨɦ DSFF (DШаЧПХШа SЭКЭТШЧКrв FТбОН 
FТХЦ rОКМЭШr), ɪɟɚɤɬɨɪ ɡ ɩɫɟɜɞɨɡɪɿɞɠɟɧɢɦ ɲɚɪɨɦ ɧɨɫɿɹ ɛɿɨɩɥɿɜɤɢ AFB 
(AnaОrШЛТМ FХЮТНТгОН BОН rОКМЭШr), ɨɛɟɪɬɚɥɶɧɢɣ ɛɿɨɤɨɧɬɚɤɬɨɪ, ɝɿɛɪɢɞɧɢɣ 
ɪɟɚɤɬɨɪ, ɳɨ ɩɨєɞɧɭє ɜ ɫɨɛɿ ɤɨɧɫɬɪɭɤɰɿʀ ɞɜɨɯ ɪɟɚɤɬɨɪɿɜ (ɧɚɩɪɢɤɥɚɞ, AF ɿ 
UASB). 

 

1.2.3.2. ȼɢɤɨɪɢɫɬɚɧɧɹ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 

 ɜ ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ 

 

Ɉɞɧɢɦ ɿɡ ɲɥɹɯɿɜ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ є ɡɛɿɥɶɲɟɧɧɹ ɜ ɨɛ’єɦɿ ɫɩɨɪɭɞɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɨɱɢɫɧɢɤɿɜ ɫɬɿɱɧɨʀ ɜɨɞɢ Д24, 129, 132Ж. Ɂ ɰɿєɸ ɦɟɬɨɸ ɜ 
ɛɿɨɬɟɯɧɨɥɨɝɿɹɯ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɫɟ ɲɢɪɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɿ, ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɪɿɡɧɢɯ ɧɨɫɿʀɜ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ.  

Ƚɜɨɡɞɹɤɨɦ ɉ. ȱ., Ƚɥɨɛɨɸ Ʌ. ȱ. [134], Ʉɭɥɿɤɨɜɢɦ Ɇ. ȱ. [171Ж ɬɟɨɪɟɬɢɱɧɨ 
ɨɛɝɪɭɧɬɨɜɚɧɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɛɿɨɬɟɯɧɨɥɨɝɿɹɯ ɨɱɢɳɟɧɧɹ 
ɩɪɨɦɢɫɥɨɜɢɯ ɿ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɮɟɤɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɩɿɞɬɜɟɪɞɠɟɧɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɿ ɪɨɛɨɬɢ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɪɟɤɨɧɫɬɪɭɣɨɜɚɧɢɯ ɚɛɨ ɡɚɧɨɜɨ ɩɨɛɭɞɨɜɚɧɢɯ ɡɚ 
ɪɨɡɪɨɛɥɟɧɢɦɢ ɛɿɨɬɟɯɧɨɥɨɝɿɹɦɢ Д133, 134, 143, 172].  

Ⱦɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɿɧɟɪɬɧɿ ɧɨɫɿʀ, ɹɤɢɦɢ 
ɡɚɩɨɜɧɸɸɬɶ ɨɛ’єɦ ɛɿɨɪɟɚɤɬɨɪɚ, ɭɬɜɨɪɸɸɱɢ ɬɚɤɢɦ ɱɢɧɨɦ ɜɢɫɨɤɨɪɨɡɜɢɧɟɧɭ 
ɩɨɜɟɪɯɧɸ ɞɥɹ ɩɪɢɤɪɿɩɥɟɧɧɹ ɿ ɭɬɪɢɦɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

Ⱦɨ ɩɟɪɟɜɚɝ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ 
ɬɟɯɧɨɥɨɝɿɹɯ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɫɥɿɞ ɜɿɞɧɟɫɬɢ ɬɚɤɿ: 

 ɦɨɠɥɢɜɿɫɬɶ ɩɿɞɬɪɢɦɭɜɚɬɢ ɜɢɫɨɤɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɚɤɬɢɜɧɨʀ ɛɿɨɦɚɫɢ ɜ 
ɨɛ’єɦɿ ɫɩɨɪɭɞ ɿ ɬɢɦ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɜɢɫɨɤɿ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɬɚ, 
ɜɿɞɩɨɜɿɞɧɨ, ɜɢɫɨɤɭ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɛɟɡ ɞɨɞɚɬɤɨɜɢɯ 
ɧɚɜɚɧɬɚɠɟɧɶ ɧɚ ɜɬɨɪɢɧɧɿ ɜɿɞɫɬɿɣɧɢɤɢ;  
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 ɡɧɚɱɧɟ ɩɿɞɜɢɳɟɧɧɹ ɠɢɬɬєɡɞɚɬɧɨɫɬɿ ɬɚ ɦɟɬɚɛɨɥɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡɚ ɪɚɯɭɧɨɤ ɫɩɟɰɢɮɿɱɧɢɯ ɜɢɞɿɜ, ɩɪɢɫɬɨɫɨɜɚɧɢɯ ɞɨ 
ɭɦɨɜ ɩɪɢɤɪɿɩɥɟɧɨɝɨ ɿɫɧɭɜɚɧɧɹ; 

 ɫɬɜɨɪɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɫɩɪɹɦɨɜɚɧɨɝɨ ɪɨɡɲɢɪɟɧɧɹ ɫɩɟɤɬɪɭ 
ɡɚɛɪɭɞɧɟɧɶ, ɳɨ ɪɨɡɤɥɚɞɚɸɬɶɫɹ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ-ɞɟɫɬɪɭɤɬɨɪɚɦɢ; 

 ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɞɿɥɟɧɨɝɨ ɭ ɩɪɨɫɬɨɪɿ ɬɪɨɮɿɱɧɨɝɨ 
ɥɚɧɰɸɝɚ ɝɿɞɪɨɛɿɨɧɬɿɜ; 

 ɜɢɤɥɸɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨɫɬɿ ɪɟɰɢɪɤɭɥɹɰɿʀ ɛɿɨɦɚɫɢ ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ 
ɩɨɬɪɿɛɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɪɟɚɤɬɨɪɿ, ɳɨ ɡɧɢɠɭє ɟɧɟɪɝɟɬɢɱɧɿ ɜɢɬɪɚɬɢ; 

 ɫɬɚɛɿɥɶɧɿɫɬɶ ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ʀɯ ɫɬɿɣɤɿɫɬɶ ɞɨ 
ɡɚɥɩɨɜɢɯ ɧɚɞɯɨɞɠɟɧɶ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ ɿ ɜɢɬɪɚɬ ɫɬɿɱɧɢɯ 
ɜɨɞ, ɜɩɥɢɜɭ ɬɟɦɩɟɪɚɬɭɪɢ ɿ ɬɨɤɫɢɤɚɧɬɿɜ;  

 ɦɨɠɥɢɜɿɫɬɶ ɟɮɟɤɬɢɜɧɨɝɨ ɩɟɪɟɛɿɝɭ ɜ ɨɞɧɨɦɭ ɨɛ’єɦɿ ɹɤ ɩɪɨɰɟɫɿɜ 
ɛɿɨɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ (ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ 
ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɢɯ), ɬɚɤ ɿ ɩɪɨɰɟɫɿɜ ɧɿɬɪɢ-ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɿ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɮɨɫɮɨɪɭ, ɳɨ ɨɛɭɦɨɜɥɟɧɨ ɜɢɫɨɤɨɸ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɛɿɨɦɚɫɢ, ɜɟɥɢɤɢɦ ɩɟɪɿɨɞɨɦ ɝɟɧɟɪɚɰɿʀ ɿ ɪɿɡɧɢɦɢ 
ɤɢɫɧɟɜɢɦɢ ɭɦɨɜɚɦɢ ɜ ɬɨɜɳɿ ɩɪɢɤɪɿɩɥɟɧɨʀ ɛɿɨɦɚɫɢ; 

 ɩɨɤɪɚɳɟɧɧɹ ɫɟɞɢɦɟɧɬɚɰɿʀ ɦɭɥɭ, ɜɿɞɫɭɬɧɿɫɬɶ ɹɜɢɳɚ ɫɩɭɯɚɧɧɹ; 
 ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɩɨɞɚɥɶɲɭ ɨɛɪɨɛɤɭ ɜɢɧɟɫɟɧɨʀ ɛɿɨɦɚɫɢ, ɹɤɚ 

ɦɚє ɦɟɧɲɭ ɤɿɥɶɤɿɫɬɶ, ɤɪɚɳɭ ɜɨɥɨɝɨɜɿɞɞɚɱɭ, ɦɟɧɲɭ ɜɨɥɨɝɿɫɬɶ ɿ 
ɛɿɥɶɲɭ ɦɿɧɟɪɚɥɶɧɭ ɱɚɫɬɤɭ, ɧɿɠ ɜ ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ. 

ȼ ɥɿɬɟɪɚɬɭɪɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɟɥɢɤɟ ɪɨɡɦɚʀɬɬɹ ɧɨɫɿʀɜ ɭ ɜɢɝɥɹɞɿ ɩɥɚɫɬɢɧ 
[190, 191Ж, ɩɪɨɫɬɨɪɨɜɢɯ ɪɟɲɿɬɨɤ, ɫɿɬɨɤ Д192] ɡ ɤɨɦɿɪɤɤɚɦɢ ɭ ɮɨɪɦɿ 
ɤɜɚɞɪɚɬɭ, ɩɪɹɦɨɤɭɬɧɢɤɚ, ɤɨɥɚ, ɨɜɚɥɭ, ɬɪɢ-, ɲɟɫɬɢ- ɿ ɜɨɫɶɦɢɤɭɬɧɢɤɚ Д193], 

ɣɨɪɠɿɜ Д171, 172Ж, ɰɢɥɿɧɞɪɢɱɧɢɯ Д194Ж, ɤɭɛɿɱɧɢɯ Д195Ж ɬɚ ɝɜɢɧɬɨɜɢɯ Д196] 

ɩɨɥɿɦɟɪɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɜɨɥɨɤɨɧ, ɬɤɚɧɢɧ ɡ ɩɪɢɪɨɞɧɢɯ ɿ ɲɬɭɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, 
ɝɪɚɧɭɥ ɰɟɨɥɿɬɿɜ (ɤɥɢɧɨɩɬɿɥɨɥɿɬ, ɦɨɪɞɟɧɿɬ, ɯɚɛɚɡɢɬ, ɮɿɥɥɿɩɫɢɬ) Д197], 

ɜɭɥɤɚɧɿɱɧɢɯ ɲɥɚɤɿɜ, ɩɿɧɨɩɨɥɿɭɪɟɬɚɧɭ Д198Ж, ɩɨɥɿɦɟɪɧɢɯ ɜɨɥɨɤɨɧ, ɧɢɬɨɤ 
[142Ж, ɬɤɚɧɢɧ ɿ ɧɟɬɤɚɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɡ ɤɚɩɪɨɧɭ – ȼȱə Д136Ж, ɩɨɥɿɟɬɢɥɟɧɭ, 
ɥɚɜɫɚɧɭ Д2, 199Ж, ɩɨɥɿɩɪɨɩɿɥɟɧɭ Д200Ж, ɩɨɥɿɚɦɿɞɧɢɯ ɜɨɥɨɤɨɧ Д201], 

ɫɤɥɨɜɨɥɨɤɧɚ Д141Ж, ɤɭɛɢɤɿɜ ɡɿ ɫɩɿɧɟɧɨɝɨ ɩɨɥɿɟɮɿɪɭ Д41Ж ɬɚ ɿɧɲɢɯ.  
ȼ ɛɿɨɪɟɚɤɬɨɪɚɯ ɪɨɬɨɪɧɨɝɨ ɬɢɩɭ ɧɨɫɿʀ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɭɫɬɚɧɨɜɥɟɧɿ 

ɧɚ ɜɚɥɭ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ ɞɢɫɤɢ ɡ ɩɨɪɢɫɬɨɸ ɩɨɜɟɪɯɧɟɸ, ɧɚ ɹɤɿɣ 
ɮɿɤɫɭєɬɶɫɹ ɦɿɤɪɨɛɿɨɬɚ [202Ж. ȼɚɥ ɪɨɬɨɪɚ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚɞ ɩɨɜɟɪɯɧɟɸ 
ɫɬɿɱɧɨʀ ɜɨɞɢ ɜ ɪɟɚɤɬɨɪɿ, ɩɪɢ ɨɛɟɪɬɚɧɧɿ ɞɢɫɤɿɜ ʀɯ ɩɨɜɟɪɯɧɹ ɚɟɪɭєɬɶɫɹ. 

ɉɨɬɪɿɛɧɨ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɫɿʀɜ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɜɩɥɢɜ ɧɚ ɩɪɨɰɟɫɢ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɚɧɚɟɪɨɛɧɢɯ ɬɚ ɚɧɨɤɫɢɞɧɢɯ ɡɨɧɚɯ ɧɟɞɨɫɬɚɬɧɶɨ 
ɜɢɫɜɿɬɥɟɧɨ ɜ ɥɿɬɟɪɚɬɭɪɿ. 
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ɉɪɢ ɜɞɚɥɨɦɭ ɜɢɛɨɪɿ ɧɨɫɿɹ ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɧɤɪɟɬɧɢɯ ɭɦɨɜ ɩɪɨɰɟɫɭ ɦɿɤɪɨɛɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɜɿɧ ɦɨɠɟ ɚɤɬɢɜɧɨ 
ɜɩɥɢɜɚɬɢ ɧɚ ɨɬɨɱɭɸɱɟ ɫɟɪɟɞɨɜɢɳɟ, ɫɬɢɦɭɥɸɜɚɬɢ ɦɿɤɪɨɛɧɢɣ ɦɟɬɚɛɨɥɿɡɦ, 
ɡɚɯɢɳɚɬɢ ɤɥɿɬɢɧɢ ɜɿɞ ɞɿʀ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɮɚɤɬɨɪɿɜ ɿ ɫɩɪɢɹɬɢ 
ɞɨɜɝɨɬɪɢɜɚɥɨɦɭ ɡɛɟɪɟɠɟɧɧɸ ʀɯ ɛɿɨɯɿɦɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ Д2]. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɰɟɨɥɿɬɿɜ ɹɤ ɧɨɫɿʀɜ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ ɜ 
ɬɟɯɧɨɥɨɝɿʀ SBR ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɜɢɧɨɫɭ ɝɪɚɧɭɥɢ ɧɚɫɢɩɚɥɢ ɜ ɫɩɟɰɿɚɥɶɧɢɣ 
ɟɥɚɫɬɢɱɧɢɣ ɩɟɪɮɨɪɨɜɚɧɢɣ ɤɨɧɬɟɣɧɟɪ, ɭɫɬɚɧɨɜɥɟɧɢɣ ɧɚɞ ɩɧɟɜɦɨɚɟɪɚɬɨɪɨɦ 
[197Ж. Ȼɭɥɨ ɡɚɛɟɡɩɟɱɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɨɞɧɨɱɚɫɧɨʀ ɪɟɚɥɿɡɚɰɿʀ ɧɿɬɪɢ-

ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ, ɫɬɿɱɧɿ ɜɨɞɢ ɧɚ ɜɢɯɨɞɿ ɦɚɥɢ ȻɋɄ5 - 3-12,3 ɦɝ/ɞɦ3, ɦɿɫɬɢɥɢ 
ɮɨɫɮɚɬɿɜ - 0,5-2,4 ɦɝ/ɞɦ3

 ɩɪɢ ɟɮɟɤɬɢɜɧɨɦɭ ɜɢɞɚɥɟɧɧɿ ɚɡɨɬɭ.  
ɉɨɪɿɜɧɹɧɧɹ ɧɨɫɿʀɜ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜ 

ɩɪɨɰɟɫɚɯ ɧɿɬɪɢɮɿɤɚɰɿʀ: ɩɨɥɿɟɬɢɥɟɧɭ, ɝɥɢɧɢɫɬɢɯ ɦɿɧɟɪɚɥɿɜ ɿ ɜɭɥɤɚɧɿɱɧɢɯ 
ɲɥɚɤɿɜ, ɩɨɤɚɡɚɥɨ, ɳɨ ɰɿ ɦɚɬɟɪɿɚɥɢ ɧɟ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɚɞɿɣɧɨɝɨ ɡɱɟɩɥɟɧɧɹ 
ɛɿɨɦɚɫɢ ɡ ɧɨɫɿєɦ Д203Ж. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɪɚɳɢɦ ɧɨɫɿєɦ є ɫɩɿɧɟɧɢɣ 
ɩɨɥɿɭɪɟɬɚɧ, ɹɤɢɣ ɭ ɜɢɝɥɹɞɿ ɝɪɚɧɭɥɹɬɭ ɜɢɤɨɪɢɫɬɚɧɨ ɜ ɤɨɥɨɧɿ ɡ 
ɩɫɟɜɞɨɡɪɿɞɠɟɧɢɦ ɲɚɪɨɦ. ȼ ɰɿɣ ɫɢɫɬɟɦɿ ɩɪɢ ɧɚɜɚɧɬɚɠɟɧɧɿ ɡɚ ɡɚɝɚɥɶɧɢɦ 
ɚɡɨɬɨɦ 0,25 ɤɝ/(ɦ3·ɞɨɛɚ) ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ 
ɩɟɪɟɜɢɳɢɥɚ 80%. Ⱦɥɹ ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɧɧɹ 
ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɪɟɚɥɶɧɨɦɭ ɨɛ’єɤɬɿ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɤɿɥɶɤɨɫɬɿ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɦɿɤɪɨɛɿɨɬɢ ɧɚ ɲɜɢɞɤɿɫɬɶ 
ɭɬɢɥɿɡɚɰɿʀ ɫɭɛɫɬɪɚɬɭ ɜ ɪɟɚɤɬɨɪɿ ɡ ɩɫɟɜɞɨɡɪɿɞɠɟɧɢɦ ɲɚɪɨɦ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿɡ 
ɤɭɛɿɱɧɢɯ ɮɪɚɝɦɟɧɬɿɜ (ɡɿ ɫɬɨɪɨɧɨɸ 5 ɦɦ) ɡɿ ɫɩɿɧɟɧɨɝɨ ɩɨɥɿɟɮɿɪɭ ɞɥɹ ɮɿɤɫɚɰɿʀ 
ɛɿɨɩɥɿɜɤɢ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɩɪɢ ɱɚɫɿ ɩɟɪɟɛɭɜɚɧɧɹ 2-5 ɝɨɞ., ɜɟɥɢɱɢɧɿ ɏɋɄ ɧɚ 
ɜɯɨɞɿ 400-1000 ɦɝ/ɞɦ3, ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ 2 ɞɦ3/ɯɜ. Д195Ж. Ɇɚɤɫɢɦɚɥɶɧɚ 
ɤɿɥɶɤɿɫɬɶ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ ɫɬɚɧɨɜɢɥɚ ɩɨɧɚɞ 0,8 ɤɝ/ɤɝ ɡɚɜɚɧɬɚɠɟɧɧɹ, 
ɩɪɢ ɰɶɨɦɭ ɜɢɞɚɥɟɧɧɹ 84% ɏɋɄ ɩɪɢ ɧɚɜɚɧɬɚɠɟɧɧɿ ɡɚ ɏɋɄ 5,5 ɤɝ/(ɦ3·ɞɨɛɚ) 
ɜɿɞɛɭɜɚɥɨɫɶ ɩɪɢ ɱɚɫɿ ɩɟɪɟɛɭɜɚɧɧɹ 5 ɝɨɞ ɿ ɜɢɯɿɞɧɨɦɭ ɏɋɄ ɫɬɿɱɧɨʀ ɜɨɞɢ 1000 
ɦɝ/ɞɦ3

. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɞɨɡɜɨɥɹє ɜɢɞɚɥɹɬɢ ɿɡ 
ɫɬɿɱɧɢɯ ɜɨɞ ɫɩɟɰɢɮɿɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɛɚɪɜɧɢɤɢ ɡɿ ɫɬɿɱɧɢɯ ɜɨɞ 
ɬɟɤɫɬɢɥɶɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ Д204, 205Ж. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ 
ɧɨɫɿʀɜ ɮɪɚɝɦɟɧɬɿɜ ɡ ɛɭɪɨɝɨ ɜɭɝɿɥɥɹ 2-6 ɦɦ, ɧɚ ɩɨɜɟɪɯɧɿ ɹɤɢɯ 
ɿɦɦɨɛɿɥɿɡɭєɬɶɫɹ ɤɭɥɶɬɭɪɚ ɝɪɢɛɿɜ ɚɛɨ ɿɧɲɢɯ ɨɪɝɚɧɿɡɦɿɜ, ɡɞɚɬɧɢɯ ɭɬɢɥɿɡɭɜɚɬɢ 
– ɞɟɫɬɪɭɤɬɭɪɭɜɚɬɢ ɛɚɪɜɧɢɤɢ Д204Ж. ɉɪɢ ɞɨɡɿ ɧɨɫɿɹ 500-750 ɝ/ɞɦ3

 ɫɬɿɱɧɢɯ 
ɜɨɞ ɿ ɱɚɫɿ ɤɨɧɬɚɤɬɭ 30 ɯɜ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɧɟɛɚɪɜɥɟɧɧɹ ɫɹɝɚє 90%. ȱɧɲɿ 
ɞɨɫɥɿɞɧɢɤɢ Д205Ж ɜɢɤɨɪɢɫɬɚɥɢ ɤɭɥɶɬɭɪɢ Mucorales fungi ɞɥɹ ɫɨɪɛɰɿʀ 
ɛɚɪɜɧɢɤɿɜ ɿ ɨɞɟɪɠɚɥɢ ɡɧɟɛɚɪɜɥɟɧɧɹ ɬɟɤɫɬɢɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ 94%, ɚ 
ɡɧɢɠɟɧɧɹ ɏɋɄ ɧɚ 58%. ɉɪɨɬɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɱɢɫɬɢɯ ɤɭɥɶɬɭɪ ɞɥɹ ɨɱɢɳɟɧɧɹ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 69 

ɪɟɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɩɪɨɛɥɟɦɚɬɢɱɧɟ ɿ ɜɢɤɥɢɤɚє ɬɪɭɞɧɨɳɿ ɩɪɢ 

ɟɤɫɩɥɭɚɬɚɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ.  
ɉ.ȱ. Ƚɜɨɡɞɹɤ ɬɟɨɪɟɬɢɱɧɨ ɨɛɝɪɭɧɬɭɜɚɜ ɿ ɩɪɚɤɬɢɱɧɨ ɞɨɜɿɜ ɞɨɰɿɥɶɧɿɫɬɶ ɬɚ 

ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɛɿɨɬɟɯɧɨɥɨɝɿɹɯ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿʀɜ ɡ ɫɢɧɬɟɬɢɱɧɢɯ (ɤɚɩɪɨɧɨɜɢɯ) ɜɨɥɨɤɨɧ ɬɢɩɭ «ȼȱə», 
«Ⱦȱə», «ɇȺȾȱə» ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɝɿɞɪɨɛɿɨɧɬɿɜ ɜ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ [2, 134, 

136, 144, 206Ж. ɋɟɪɟɞ ɜɿɞɨɦɢɯ ɧɨɫɿʀɜ ɜɨɧɢ ɦɚɸɬɶ ɧɚɣɛɿɥɶɲɭ ɩɨɜɟɪɯɧɸ, ɳɨ 
ɞɨɫɹɝɚє    5000 ɦ2

 ɜ 1 ɦ3
 ɨɛ’єɦɭ ɨɱɢɫɧɨʀ ɫɩɨɪɭɞɢ.  

Ⱦɨ ɩɟɪɟɜɚɝ ɧɨɫɿʀɜ ȼȱə ɩɨɪɿɜɧɹɧɨ ɿɡ ɿɧɲɢɦɢ ɧɨɫɿɹɦɢ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ: 
 ɫɬɜɨɪɟɧɧɹ ɧɚɣɤɪɚɳɢɯ ɭɦɨɜ ɞɥɹ ɭɬɪɢɦɭɜɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ 

ɫɢɫɬɟɦɿ ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɬɚ ɜɿɤɭ ɦɭɥɭ, ɳɨ ɦɚє 
ɨɫɨɛɥɢɜɨ ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɦɭɥɿɜ, ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɹɤɢɯ ɦɚɸɬɶ 
ɦɚɥɢɣ ɩɟɪɿɨɞ ɝɟɧɟɪɚɰɿʀ, ɧɚɩɪɢɤɥɚɞ, ɧɿɬɪɢɮɿɤɚɬɨɪɢ ɚɛɨ ɚɧɚɦɨɤɫ-

ɛɚɤɬɟɪɿʀ; 
 ɡɛɿɥɶɲɟɧɧɹ ɫɬɚɛɿɥɶɧɨɫɬɿ ɪɨɛɨɬɢ ɛɿɨɪɟɚɤɬɨɪɚ ɩɪɢ ɧɢɡɶɤɿɣ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɫɯɢɥɶɧɨɫɬɿ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɨ 
ɫɩɭɯɚɧɧɹ; 

 ɜɿɞɫɭɬɧɿɫɬɶ ɹɜɢɳɚ ɫɩɭɯɚɧɧɹ, ɡɦɟɧɲɟɧɧɹ ɨɛ’єɦɿɜ ɨɫɚɞɿɜ, 
ɩɨɤɪɚɳɟɧɧɹ ʀɯ ɫɟɞɢɦɟɧɬɚɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɡɛɿɥɶɲɟɧɧɹ 
ɦɿɧɟɪɚɥɶɧɨʀ ɱɚɫɬɤɢ; 

 ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨʀ ɛɿɨɦɚɫɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɩɪɢɫɤɨɪɟɧɧɹ ɩɪɨɰɟɫɿɜ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɡɛɿɥɶɲɟɧɧɹ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɫɩɨɪɭɞ ɬɚ ɡɦɟɧɲɟɧɧɹ ʀɯ ɨɛ’єɦɿɜ 
(ɧɚɩɪɢɤɥɚɞ, ɚɟɪɨɬɟɧɤɚ ɧɚ 20-30%); 

 ɫɬɜɨɪɟɧɧɹ ɜɫɟɪɟɞɢɧɿ ɛɿɨɥɨɝɿɱɧɨʀ ɩɥɿɜɤɢ ɭɦɨɜ ɞɥɹ ɩɟɪɟɛɿɝɭ ɩɪɨɰɟɫɭ 
ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ, ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɭ; 

 ɜɟɥɢɤɭ ɩɨɜɟɪɯɧɸ ɚɞɫɨɪɛɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɚ ɬɚɤɨɠ ɦɚɥɢɣ 
ɝɿɞɪɚɜɥɿɱɧɢɣ ɨɩɿɪ ɩɨɬɨɤɭ ɪɿɞɢɧɢ, ɧɟɪɨɡɱɢɧɧɿɫɬɶ ɭ ɜɨɞɿ, ɜɢɫɨɤɭ 
ɦɿɰɧɿɫɬɶ, ɫɬɿɣɤɿɫɬɶ ɞɨ ɦɿɤɪɨɛɧɨʀ ɞɟɫɬɪɭɤɰɿʀ, ɧɟɲɤɿɞɥɢɜɿɫɬɶ ɞɥɹ 
ɨɪɝɚɧɿɡɦɿɜ, ɦɚɥɭ ɜɚɪɬɿɫɬɶ. 

ɑɢ ɧɟ ɧɚɣɜɚɠɥɢɜɿɲɢɦ ɩɨɤɚɡɧɢɤɨɦ ɧɨɫɿɹ є ɩɢɬɨɦɚ ɩɨɜɟɪɯɧɹ ɞɥɹ 
ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɚɞɠɟ ɰɢɦ ɩɨɤɚɡɧɢɤɨɦ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɤɿɥɶɤɿɫɬɶ ɚɤɬɢɜɧɨʀ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ. ɑɢɦ ɜɿɧ ɛɿɥɶɲɢɣ, ɬɢɦ 

ɿɧɬɟɧɫɢɜɧɿɲɟ ɣɬɢɦɭɬɶ ɩɪɨɰɟɫɢ ɜɢɥɭɱɟɧɧɹ ɿɡ ɜɨɞɢ ɡɚɛɪɭɞɧɟɧɶ, ʀɯ 
ɪɨɡɤɥɚɞɟɧɧɹ ɞɨ ɭɬɜɨɪɟɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ ɿ ɝɚɡɿɜ ɿ, ɹɤ ɪɟɡɭɥɶɬɚɬ, - 

ɨɱɢɳɟɧɧɹ ɜɨɞɢ.  
Ⱦɥɹ ɜɨɥɨɤɧɚ ɧɨɫɿɹ ȼȱə ɩɢɬɨɦɚ ɩɨɜɟɪɯɧɹ ɫɬɚɧɨɜɢɬɶ 180 ɦ2/ɝ (ɞɥɹ ɿɧɲɢɯ 

ɜɨɥɨɤɨɧ ɰɟɣ ɩɨɤɚɡɧɢɤ ɡɧɚɱɧɨ ɦɟɧɲɢɣ - 26,1 ɦ2/ɝ, ɬɚɛɥ. 1.10).  
Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɧɚ ɜɨɥɨɤɧɚɯ ȼȱɃ ɿɦɦɨɛɿɥɿɡɭɸɬɶɫɹ ɟɩɿɛɿɨɧɬɢ: 

ɱɟɪɟɩɚɲɤɨɜɿ ɚɦɟɛɢ, ɤɨɥɨɜɟɪɬɤɢ, ɧɟɦɚɬɨɞɢ, ɹɤɿ ɜɿɞɿɝɪɚɸɬɶ ɡɧɚɱɧɭ ɪɨɥɶ ɭ 
ɫɬɜɨɪɟɧɧɿ ɛɿɨɤɨɧɜɟєɪɚ. Ⱥ ɜ ɬɨɜɳɿ ɧɨɫɿɹ ɡɚɪɟєɫɬɪɨɜɚɧɨ ɝɿɞɪɨɛɿɨɧɬɿɜ – 
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ɿɧɞɢɤɚɬɨɪɿɜ ɜɢɫɨɤɨɝɨ ɫɬɭɩɟɧɹ ɱɢɫɬɨɬɢ ɜɨɞɢ ɡ ɿɧɞɟɤɫɚɦɢ ɫɚɩɪɨɛɧɨɫɬɿ 0,8-2,5 

(ɜɿɞ β – ɦɟɡɨɫɚɩɪɨɛɧɨʀ ɞɨ ɨɥɿɝɨɫɚɩɪɨɛɧɨʀ) Д2]. 
Ɍɚɛɥɢɰɹ 1.10 

ɉɨɪɿɜɧɹɥьɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɬɟɪɿɚɥɿɜ-ɧɨɫɿʀɜ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 

ɉɨɤɚɡɧɢɤ 

Ʉɚɩɪɨ-

ɧɨɜɚ 
ɞɠɝɭɬɨɜɚ 
ɧɢɬɤɚ - 

ȼȱə 

ɉɨɥɿɩɪɨ-

ɩɿɥɟɧɨɜɚ 
ɧɢɬɤɚ 
[199] 

ɉɨɥɿ-
ɟɬɢɥɟ-

ɧɨɜɚ 
ɧɢɬɤɚ 
[199] 

ɉɥɚɫɬ-

ɦɚɫɨɜɚ 
ɦɭɮɬɚ 

Ƀɨɪɠɿ 
ɡɿ ɫɤɥɨ-

ɜɨɥɨɤ-

ɧɚ 

ɋɩɿɧɟ-

ɧɢɣ 
ɩɨɥɿ-

ɫɬɢɪɨɥ 

[133] 

D – ɞɿɚɦɟɬɪ, 
ɦɦ, 
H – ɜɢɫɨɬɚ, ɦɦ 

D = 0,5-3,0 D = 0,4 D = 0,4 
D = 42, 

H = 50 
- D >3 

ɉɢɬɨɦɚ 
ɩɨɜɟɪɯɧɹ, ɦ2/ɝ 

180 26,1 26,1 - - - 

ɉɢɬɨɦɚ 
ɚɤɬɢɜɧɚ 
ɩɨɜɟɪɯɧɹ, ɦ2/ɦ3

 

5000 - - 0-250 
1000-

10000 
900 

ɉɢɬɨɦɚ ɦɚɫɚ 
ɧɨɫɿɹ, ɤɝ/ɦ3

 
0,22 - - - - 35 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɛɿɨɦɚɫɢ ɡɚ 
ɫɭɯɨɸ 
ɪɟɱɨɜɢɧɨɸ, ɝ/ɝ  

3,1-3,8 - - - 3,65-3,4 - 

Ɍɟ ɠ, ɤɝ/ɦ3
 24-30 - - 26 15-30 - 

Ɇɚɪɤɚ 
- - - - - 

ɉɋȼ, 
ɉɋȼ-ɫ 

 

1.2.3.3. ɋɭɱɚɫɧɿ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ 

 

ɋɤɢɞ ɭ ɜɨɞɨɣɦɢ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɦɿɫɬɹɬɶ ɫɩɨɥɭɤɢ ɚɦɨɧɿɸ, ɩɪɢɡɜɨɞɢɬɶ 
ɞɨ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ, ɹɤɢɣ ɜɢɬɪɚɱɚɬɢɦɟɬɶɫɹ ɧɚ 
ɨɤɢɫɧɟɧɧɹ ɣɨɧɿɜ ɚɦɨɧɿɸ; ɞɨ ɨɬɪɭєɧɧɹ ɪɢɛɢ; ɞɨ ɡɚɛɪɭɞɧɟɧɧɹ ґɪɭɧɬɨɜɢɯ ɜɨɞ; 
ɞɨ ɩɨɫɢɥɟɧɧɹ ɩɪɨɰɟɫɿɜ «ɰɜɿɬɿɧɧɹ» ɿ ɡɚɪɨɫɬɚɧɧɹ (ɟɜɬɪɨɮɿɤɚɰɿʀ) ɜɨɞɨɣɦ. 

ɋɬɿɱɧɿ ɜɨɞɢ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɧɚ ɛɿɥɶɲɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɦɿɫɬɹɬɶ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɩɨɥɭɤ ɚɡɨɬɭ ɭ ɜɢɝɥɹɞɿ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɪɟɱɨɜɢɧ – ɛɿɥɤɿɜ ɿ ɩɪɨɞɭɤɬɿɜ ʀɯ ɪɨɡɩɚɞɭ: ɚɦɿɧɨɤɢɫɥɨɬ, 
ɚɦɿɚɤɭ, ɫɨɥɟɣ ɚɦɨɧɿɸ. 

ɇɚɩɪɢɤɥɚɞ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɡɨɬɭ ɡɚɝɚɥɶɧɨɝɨ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɦɨɠɟ ɞɨɫɹɝɚɬɢ 60-100 ɦɝ/ɞɦ3

 [182Ж, ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ – 15-

50 ɦɝ/ɞɦ3
. 

ȼɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɜ ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ 
ɡɞɿɣɫɧɸɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɰɟɫɿɜ ɧɿɬɪɢɮɿɤɚɰɿʀ ɬɚ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ, ɹɤ 
ɩɪɚɜɢɥɨ, ɜ ɚɟɪɨɬɟɧɤɚɯ Д129]. 
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ȼ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ ɞɿɹɥɶɧɿɫɬɶ ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ ɝɚɥɶɦɭєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɝɟɬɟɪɨɬɪɨɮɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɹɤɿ ɿɧɬɟɧɫɢɜɧɨ 
ɫɩɨɠɢɜɚɸɬɶ ɤɢɫɟɧɶ ɜ ɩɪɨɰɟɫɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. ɉɪɢ 
ɡɦɟɧɲɟɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɩɨɹɜɿ ɜ ɪɟɚɤɰɿɣɧɨɦɭ ɨɛ’єɦɿ 
ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ ɩɨɱɢɧɚɸɬɶɫɹ ɩɪɨɰɟɫɢ ɧɿɬɪɢɮɿɤɚɰɿʀ – ɨɤɢɫɧɟɧɧɹ 
ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɞɨ ɧɿɬɪɢɬɭ ɿ ɧɿɬɪɢɬɭ ɞɨ ɧɿɬɪɚɬɭ ɡɚ ɭɱɚɫɬɸ ɛɚɤɬɟɪɿɣ-

ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ. 
ɉɪɨɰɟɫ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ – ɩɟɪɟɬɜɨɪɟɧɧɹ ɧɿɬɪɚɬɭ ɬɚ ɿɧɲɢɯ ɨɤɢɫɧɟɧɢɯ 

ɮɨɪɦ ɜ ɦɨɥɟɤɭɥɹɪɧɢɣ ɚɡɨɬ ɩɿɞ ɞɿєɸ ɪɿɡɧɢɯ ɯɟɦɨɨɪɝɚɧɨɬɪɨɮɧɢɯ ɿ 
ɮɨɬɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ. ȼ ɬɪɚɞɢɰɿɣɧɢɯ ɩɪɨɰɟɫɚɯ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɞɟɧɿɬɪɢɮɿɤɚɰɿɸ ɱɚɫɬɿɲɟ ɜɫɶɨɝɨ 
ɪɨɡɝɥɹɞɚɸɬɶ ɭ ɡɜ’ɹɡɤɭ ɡ ɧɿɬɪɢɮɿɤɚɰɿєɸ, ɹɤɚ ɩɟɪɟɞɭє ʀɣ. 

ɉɪɢ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɨɤɢɫɧɢɤɨɦ ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ ɜɢɫɬɭɩɚє ɧɿɬɪɚɬ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɧɿɬɪɚɬɭ ɜ ɦɨɥɟɤɭɥɹɪɧɢɣ ɚɡɨɬ 
ɩɨɬɪɿɛɧɿ ɧɟ ɬɿɥɶɤɢ ɚɧɚɟɪɨɛɧɿ ɭɦɨɜɢ, ɚɥɟ ɣ ɞɨɧɨɪ ɟɥɟɤɬɪɨɧɿɜ, ɧɚɩɪɢɤɥɚɞ, 

ɦɟɬɚɧɨɥ, ɟɬɚɧɨɥ, ɚɰɟɬɚɬ ɚɛɨ ɩɪɨɩɿɨɧɚɬ.  
Ɍɚɤ, ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɚɡɨɬ ɿ ɮɨɫɮɨɪ, ɜ ɪɟɚɤɬɨɪɿ 

SBR ɩɪɢ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɟɬɚɧɨɥ, ɹɤɢɣ ɦɚє ɦɟɧɲɭ 
ɜɚɪɬɿɫɬɶ, ɚɧɿɠ ɚɰɟɬɚɬ ɚɛɨ ɩɪɨɩɿɨɧɚɬ Д158Ж. Ɂɚɥɢɲɤɨɜɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɡɚɝɚɥɶɧɨɝɨ ɚɡɨɬɭ ɿ ɨɪɬɨɮɨɫɮɚɬɿɜ ɩɨ ɮɨɫɮɨɪɭ ɜ ɨɱɢɳɟɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ 
ɫɬɚɧɨɜɢɥɢ, ɜɿɞɩɨɜɿɞɧɨ, 3 ɦɝ/ɞɦ3

 (ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ 96%) ɿ 0,05 
ɦɝ/ɞɦ3

 (ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɮɨɫɮɨɪɭ 99,9%). 
Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ ɡɨɜɧɿɲɧɿɯ ɞɠɟɪɟɥ ɜɭɝɥɟɰɸ, 

ɡɚɦɿɫɬɶ ɬɨɤɫɢɱɧɨɝɨ ɬɚ ɥɟɝɤɨɡɚɣɦɢɫɬɨɝɨ ɦɟɬɚɧɨɥɭ, ɱɟɪɟɡ ɳɨ ɜɿɧ є 
ɧɟɛɟɡɩɟɱɧɢɦ, ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ, ɜɿɞɯɨɞɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɰɭɤɪɭ, ɚ ɬɚɤɨɠ 
ɝɥɿɰɟɪɨɥɭ, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɿ ɹɤɢɣ ɦɚє 
ɧɟɜɢɫɨɤɭ ɜɚɪɬɿɫɬɶ; ɣɨɝɨ ɜɢɪɨɛɧɢɰɬɜɨ ɜ ɤɪɚʀɧɚɯ Єɜɪɨɩɢ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 
600000 ɬ ɧɚ ɪɿɤ Д207].  

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɹɤ ɡɨɜɧɿɲɧɶɨɝɨ ɞɠɟɪɟɥɚ ɜɭɝɥɟɰɸ ɟɬɚɧɨɥɭ, ɚɰɟɬɚɬɭ ɿ 
ɫɭɦɿɲɿ, ɹɤɚ ɜɤɥɸɱɚɥɚ ɟɬɚɧɨɥ, ɟɤɫɬɪɚɤɬ ɤɚɡɟʀɧɭ ɿ ɦ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ, ɛɭɥɨ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɨɝɨ ɱɢ ɿɧɲɨɝɨ ɪɟɚɝɟɧɬɭ ɜɩɥɢɜɚє ɧɚ 
ɤɿɥɶɤɿɫɬɶ ɭɬɜɨɪɟɧɨɝɨ ɜ ɩɪɨɰɟɫɿ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ N2O [208Ж. ȼ ɞɨɫɥɿɞɠɟɧɧɹɯ ɡ 
ɚɰɟɬɚɬɨɦ ɫɩɨɫɬɟɪɿɝɚɥɢ ɧɚɣɛɿɥɶɲɭ ɲɜɢɞɤɿɫɬɶ ɭɬɜɨɪɟɧɧɹ N2Ї, ɳɨ ɩɨɪɭɱ ɿɡ 
ɋɈ2 ɿ ɋɇ4 є ɫɬɢɦɭɥɹɬɨɪɨɦ ɩɚɪɧɢɤɨɜɨɝɨ ɟɮɟɤɬɭ. 

ȼ ɹɤɨɫɬɿ ɞɨɧɨɪɚ ɟɥɟɤɬɪɨɧɿɜ ɩɪɢ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɞɧɸ, ɹɤɢɣ ɩɿɞ ɬɢɫɤɨɦ ɩɨɞɚɸɬɶ ɜ ɞɟɧɿɬɪɢɮɿɤɚɬɨɪ ɱɟɪɟɡ 
ɩɨɥɨɜɨɥɨɤɨɧɧɿ ɦɟɦɛɪɚɧɢ, ɧɟɩɪɨɧɢɤɧɿ ɞɥɹ ɪɿɞɢɧɢ Д209Ж. ɉɨɜɟɪɯɧɹ ɦɟɦɛɪɚɧ 
ɨɛɪɨɫɬɚє ɞɟɧɿɬɪɢɮɿɤɭɸɱɢɦ ɛɿɨɰɟɧɨɡɨɦ. ɋɬɿɱɧɿ ɜɨɞɢ ɦɿɫɬɹɬɶ ɧɟɨɛɯɿɞɧɿ ɞɥɹ 
ɩɪɨɰɟɫɭ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɧɿɬɪɚɬɢ, ɭɬɜɨɪɟɧɿ ɜ ɩɟɪɲɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ – 

ɧɿɬɪɢɮɿɤɚɬɨɪɿ ɡ ɩɨɞɿɛɧɨɸ ɞɨ ɞɟɧɿɬɪɢɮɿɤɚɬɨɪɚ ɤɨɧɫɬɪɭɤɰɿєɸ, ɚɥɟ ɡ ɩɨɞɚɱɟɸ 
Ɉ2 ɿ ɨɛɪɨɫɬɚɧɧɹɦ ɩɨɜɟɪɯɧɿ ɦɟɦɛɪɚɧ ɧɿɬɪɢɮɿɤɭɸɱɨɸ ɛɿɨɩɥɿɜɤɨɸ. 
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ɉɪɢ ɩɪɨɜɟɞɟɧɧɿ ɩɪɨɰɟɫɿɜ ɧɿɬɪɢ- ɿ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɜɚɠɥɢɜɢɦ ɩɨɤɚɡɧɢɤɨɦ 
є ɜɿɤ ɦɭɥɭ, ɜɿɞ ɹɤɨɝɨ ɡɚɥɟɠɢɬɶ ɲɜɢɞɤɿɫɬɶ ɪɨɫɬɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ɇɚɣɦɟɧɲɚ 
ɲɜɢɞɤɿɫɬɶ ɪɨɫɬɭ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɧɿɬɪɢɮɿɤɭɸɱɢɯ ɛɚɤɬɟɪɿɣ, ɨɬɠɟ ɜɿɤ ɦɭɥɭ 
ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɚɬɢ ɡɚ ɧɟɸ, ɳɨɛ ɡɚɩɨɛɿɝɬɢ ɡɦɟɧɲɟɧɧɸ ɱɢɫɟɥɶɧɨɫɬɿ ɿ ɜɬɪɚɬ 
ɰɢɯ ɛɚɤɬɟɪɿɣ. 

ɇɟɞɨɥɿɤɚɦɢ ɬɪɚɞɢɰɿɣɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɧɿɬɪɢɮɿɤɚɰɿʀ-ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ є 
ɜɢɫɨɤɿ ɟɧɟɪɝɨɜɢɬɪɚɬɢ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɧɿɬɪɢɮɿɤɚɰɿʀ (ɧɚ ɚɟɪɭɜɚɧɧɹ); ɜɢɬɪɚɬɢ 
ɧɚ ɩɨɬɪɿɛɧɢɣ ɞɥɹ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɪɟɚɝɟɧɬ – ɨɪɝɚɧɿɱɧɭ ɪɟɱɨɜɢɧɭ, ɹɤɚ ɥɟɝɤɨ 
ɛɿɨɥɨɝɿɱɧɨ ɪɨɡɤɥɚɞɚєɬɶɫɹ; ɜɢɫɨɤɿ ɟɧɟɪɝɨɜɢɬɪɚɬɢ ɧɚ ɪɟɰɢɪɤɭɥɹɰɿɸ ɞɥɹ 
ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɫɬɚɥɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɜ ɫɩɨɪɭɞɚɯ. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ ɜ 1986 ɪɨɰɿ ɭ 

ȼɇɂɂ ȼɈȾȽȿɈ Д210Ж ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɫɩɨɫɿɛ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, 
ɳɨ ɜɤɥɸɱɚє ɨɛɪɨɛɤɭ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɫɥɿɞɨɜɧɨ ɜ ɚɧɚɟɪɨɛɧɿɣ, ɛɟɡɤɢɫɧɟɜɿɣ 
(ɚɧɨɤɫɢɞɧɿɣ) ɿ ɚɟɪɨɛɧɿɣ ɡɨɧɚɯ ɡ ɪɟɰɢɪɤɭɥɹɰɿєɸ ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ ɡ ɚɟɪɨɛɧɨʀ 
ɡɨɧɢ ɜ ɛɟɡɤɢɫɧɟɜɭ, ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɿ 
ɩɨɞɚɱɭ ɣɨɝɨ ɜ ɚɧɚɟɪɨɛɧɭ ɡɨɧɭ. ȼ ɰɿɣ ɡɨɧɿ ɚɤɬɢɜɧɢɣ ɦɭɥ ɜ ɭɦɨɜɚɯ ɩɨɜɧɨɝɨ 
ɚɧɚɟɪɨɛɿɨɡɭ ɿ ɡɦɿɧɢ ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɪɿɜɧɨɜɚɝɢ ɜ ɤɥɿɬɢɧɚɯ ɛɚɤɬɟɪɿɣ ɜɢɞɿɥɹє 
ɮɨɫɮɨɪ. ȼ ɛɟɡɤɢɫɧɟɜɿɣ ɡɨɧɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɟɧɿɬɪɢɮɿɤɚɰɿɹ, ɚ ɜ ɚɟɪɨɛɧɿɣ – 

ɧɿɬɪɢɮɿɤɚɰɿɹ ɿ ɞɜɚ ɩɨɫɥɿɞɨɜɧɢɯ ɩɪɨɰɟɫɢ: ɚɤɭɦɭɥɹɰɿɹ ɮɨɫɮɨɪɭ (ɜɧɚɫɥɿɞɨɤ 
ɡɜɨɪɨɬɧɨɝɨ ɡɦɿɳɟɧɧɹ ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɪɿɜɧɨɜɚɝɢ) ɧɚ ɩɨɱɚɬɤɭ ɚɟɪɨɛɧɨʀ 
ɫɬɚɞɿʀ ɿ ɜɢɞɿɥɟɧɧɹ ɮɨɫɮɨɪɭ ɛɚɤɬɟɪɿɚɥɶɧɢɦɢ ɤɥɿɬɢɧɚɦɢ ɜ ɩɨɞɚɥɶɲɨɦɭ 
ɩɪɨɰɟɫɿ ɚɟɪɚɰɿʀ. ɓɨɛ ɧɟ ɞɨɩɭɫɬɢɬɢ ɩɟɪɟɛɿɝɭ ɞɪɭɝɨɝɨ ɩɪɨɰɟɫɭ, ɧɚɞɥɢɲɤɨɜɢɣ 
ɚɤɬɢɜɧɢɣ ɦɭɥ ɜɢɞɚɥɹɸɬɶ ɿɡ ɚɟɪɨɛɧɨʀ ɡɨɧɢ ɩɿɫɥɹ 1/5-1/3 ɩɟɪɿɨɞɭ ɚɟɪɨɛɧɨʀ 
ɨɛɪɨɛɤɢ. əɤɳɨ ɰɶɨɝɨ ɧɟ ɡɞɿɣɫɧɢɬɢ, ɬɨ ɤɨɧɰɟɧɬɪɚɰɿɹ ɮɨɫɮɨɪɭ ɡɛɿɥɶɲɭєɬɶɫɹ 
ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɜ 2-4 ɪɚɡɢ ɜɧɚɫɥɿɞɨɤ ɜɢɞɿɥɟɧɧɹ ɮɨɫɮɨɪɭ ɤɥɿɬɢɧɚɦɢ. 

ɋɟɪɟɞ ɫɭɱɚɫɧɢɯ ɡɚɪɭɛɿɠɧɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɨɱɢɳɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɿ 
ɩɨɛɭɬɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ ɦɨɠɧɚ ɜɿɞɡɧɚɱɢɬɢ ɬɚɤɿ: 
A

2
/Ї, PСШrОНШб, JHB (JШСКЧЧОЬЛЮrР), BКrНОЧЩСШ ɬɚ ɿɧɲɿ. ȼ ɩɟɪɟɪɚɯɨɜɚɧɢɯ 

ɬɟɯɧɨɥɨɝɿɹɯ ɩɟɪɟɞɛɚɱɟɧɨ ɧɿɬɪɚɬɧɢɣ ɪɟɰɢɤɥ ɡ ɜɢɯɨɞɭ ɿɡ ɚɟɪɨɬɟɧɤɚ ɜ 
ɚɧɨɤɫɢɞɧɭ ɡɨɧɭ (ɪɢɫ. 1.1). Ɂɚ ɪɚɯɭɧɨɤ ɰɶɨɝɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɟɯɧɨɥɨɝɿɣ 
ɞɥɹ ɨɱɢɳɟɧɧɹ ɦɿɫɶɤɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɿɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɧɚ ɜɢɯɨɞɿ ɡ ɚɟɪɨɬɟɧɤɚ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ 4-6 ɦɝ/ɞɦ3

 ɜ ɚɧɨɤɫɢɞɧɭ ɡɨɧɭ ɧɚɞɯɨɞɢɬɶ 
ɞɨɞɚɬɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ, ɹɤɢɣ ɛɭɞɟ ɨɤɢɫɧɸɜɚɬɢ ɨɪɝɚɧɿɱɧɭ 
ɪɟɱɨɜɢɧɭ (ɡɚ ȻɋɄ), ɳɨ ɩɪɢɡɜɟɞɟ ɞɨ ɩɚɞɿɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɞɚɥɟɧɧɹ 
ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɜ ɩɪɨɰɟɫɿ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ, ɚɞɠɟ ɜɿɞɨɦɨ, ɳɨ ɞɥɹ ɧɚɞɿɣɧɨɝɨ 
ɜɢɞɚɥɟɧɧɹ ɚɡɨɬɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ȻɋɄ5:Nɡɚɝ ɩɨɜɢɧɧɨ ɫɬɚɧɨɜɢɬɢ ɧɟ ɦɟɧɲɟ 3 
[211]. 

ȼ ɡɜ’ɹɡɤɭ ɿɡ ɰɢɦ ɩɟɪɟɜɚɝɢ ɦɚє ɬɟɯɧɨɥɨɝɿɹ BКrНОЧЩСШ (ɪɢɫ. 1.1), ɹɤɭ 
ɞɨɩɨɜɧɸɸɬɶ ɞɪɭɝɨɸ ɚɧɨɤɫɢɞɧɨɸ ɡɨɧɨɸ, ɹɤɚ ɫɭɬɬєɜɨ ɡɛɿɥɶɲɭє ɡɚɝɚɥɶɧɢɣ 
ɨɛ’єɦ ɚɟɪɨɬɟɧɤɚ ɱɟɪɟɡ ɩɨɜɿɥɶɧɭ ɞɟɧɿɬɪɢɮɿɤɚɰɿɸ ɿɡ ɲɜɢɞɤɿɫɬɸ ɜ 5 ɪɚɡɿɜ 
ɦɟɧɲɨɸ, ɧɿɠ ɜ ɩɟɪɲɿɣ ɚɧɨɤɫɢɞɧɿɣ ɡɨɧɿ. ɓɨɛ ɭɧɢɤɧɭɬɢ ɜɬɪɚɬ ɨɪɝɚɧɿɱɧɨʀ 
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ɪɟɱɨɜɢɧɢ (ɡɚ ȻɋɄ), ɫɯɟɦɭ BКrНОЧЩСШ ɞɨɩɨɜɧɸɸɬɶ ɞɟɨɤɫɢɞɧɨɸ ɡɨɧɨɸ, ɚ 
ɬɚɤɨɠ ɜɜɨɞɹɬɶ ɡɨɧɭ ɩɨɩɟɪɟɞɧɶɨʀ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɞɥɹ ɡɚɯɢɫɬɭ ɚɧɚɟɪɨɛɧɨʀ 
ɡɨɧɢ ɜɿɞ ɧɚɞɯɨɞɠɟɧɧɹ ɧɿɬɪɚɬɿɜ ɡ ɩɨɬɨɤɨɦ ɡɜɨɪɨɬɧɨɝɨ ɦɭɥɭ. ȼ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ ɡɧɚɱɧɨ ɡɪɨɫɬɚє ɡɚɝɚɥɶɧɢɣ ɨɛ’єɦ ɚɟɪɨɬɟɧɤɚ ɩɪɢ ɩɟɪɿɨɞɿ ɚɟɪɚɰɿʀ 10-

15 ɝɨɞ Д212]. 

 

Ɋɢɫ. 1.1. ɋɯɟɦɢ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ: 
1 – Phoredox, A2/O (ɡ ɞɨɞɚɬɤɨɜɢɦ ɫɟɤɰɿɨɧɭɜɚɧɧɹɦ ɡɨɧ); 2 – JHB (Johannesburg);   

3 – Bardenpho; 4 – BКrНОЧЩСШ (ɿɡ ɡɨɧɚɦɢ ɉȾ ɿ ȾɈ); 5 – KREAL (Ɋɨɫɿɹ); 6 – 

KREAL (ɞɥɹ ɬɪɢɤɨɪɢɞɨɪɧɨɝɨ ɚɟɪɨɬɟɧɤɚ); ɋȼ – ɫɬɿɱɧɿ ɜɨɞɢ; ɁɆ – ɡɜɨɪɨɬɧɢɣ ɦɭɥ; 
ɇɊ – ɧɿɬɪɚɬɧɢɣ ɪɟɰɢɤɥ; Ⱥɧ – ɚɧɚɟɪɨɛɧɚ ɡɨɧɚ; Ⱦ – ɡɨɧɚ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ 

(ɚɧɨɤɫɢɞɧɚ);  ɉȾ – ɡɨɧɚ ɩɨɩɟɪɟɞɧɶɨʀ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ (ɚɧɨɤɫɢɞɧɚ); ɇ – ɡɨɧɚ 
ɧɿɬɪɢɮɿɤɚɰɿʀ (ɚɟɪɨɛɧɚ); Ⱦ0 – ɞɟɨɤɫɢɞɧɚ ɡɨɧɚ  
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Ⱦɥɹ ɭɫɭɧɟɧɧɹ ɧɟɞɨɥɿɤɿɜ, ɩɨ’ɹɡɚɧɢɯ ɿɡ ɧɟɨɛɯɿɞɧɿɫɬɸ ɜɥɚɲɬɭɜɚɧɧɹ 
ɧɿɬɪɚɬɧɨɝɨ ɪɟɰɢɤɥɭ, ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɛɿɨɬɟɯɧɨɥɨɝɿɸ KREAL Д212Ж, ɹɤɭ 
ɜɩɪɨɜɚɞɠɟɧɨ ɜ ɚɟɪɨɬɟɧɤɚɯ ɐɟɧɬɪɚɥɶɧɨʀ ɫɬɚɧɰɿʀ ɚɟɪɚɰɿʀ ɦ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 
(Ɋɨɫɿɹ). ȼ ɰɿɣ ɬɟɯɧɨɥɨɝɿʀ (ɞɢɜ. ɪɢɫ. 1.1) ɫɤɨɪɨɱɟɧɨ ɧɿɬɪɚɬɧɢɣ ɪɟɰɢɤɥ ɜ 2-3 

ɪɚɡɢ ɡɚ ɪɚɯɭɧɨɤ ɜɜɟɞɟɧɧɹ ɚɟɪɨɛɧɨʀ ɡɨɧɢ, ɪɨɡɦɿɳɟɧɨʀ ɦɿɠ ɚɧɚɟɪɨɛɧɨɸ ɬɚ 
ɚɧɨɤɫɢɞɧɨɸ ɡɨɧɚɦɢ ɚɟɪɨɬɟɧɤɚ, ɡɞɿɣɫɧɟɧɨ ɣɨɝɨ ɧɟ ɜ ɚɧɨɤɫɢɞɧɭ, ɚ ɜ ɚɟɪɨɛɧɭ 
ɡɨɧɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɟɪɥɿɮɬɚ, ɚ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɨɛ’єɦɭ ɚɟɪɨɬɟɧɤɚ ɜ 
ɚɧɨɤɫɢɞɧɿɣ ɿ ɚɧɚɟɪɨɛɧɿɣ ɡɨɧɚɯ ɜɥɚɲɬɨɜɚɧɨ ɩɥɨɳɢɧɧɟ ɡɚɜɚɧɬɚɠɟɧɧɹ. 
ɉɟɪɿɨɞ ɚɟɪɚɰɿʀ ɜ ɚɟɪɨɬɟɧɤɭ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɧɟɨɛɯɿɞɧɨɝɨ ɫɬɭɩɟɧɹ ɨɱɢɳɟɧɧɹ 
ɡɚ ɚɡɨɬɨɦ ɫɬɚɧɨɜɢɜ 5-6 ɝɨɞ. ɉɪɨɬɟ ɧɟ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɧɟɨɛɯɿɞɧɨɝɨ 
ɧɨɪɦɚɬɢɜɭ ɡɚ ɮɨɫɮɨɪɨɦ (ɮɨɫɮɨɪ ɡɚɝɚɥɶɧɢɣ – 0,5 ɦɝ/ɞɦ3, ɮɨɫɮɚɬɢ - 0,1 

ɦɝ/ɞɦ3
), ɿ ɩɿɫɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 

ɪɟɚɝɟɧɬɧɟ ɨɫɚɞɠɟɧɧɹ ɱɚɫɬɢɧɢ ɮɨɫɮɚɬɿɜ. 
Ɂ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɪɟɚɝɟɧɬɢ ɜ ɬɟɯɧɨɥɨɝɿɹɯ ɧɿɬɪɢ-

ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɧɚ ɩɟɪɲɨɦɭ – ɚɧɨɤɫɢɞɧɨɦɭ (ɚɧɚɟɪɨɛɧɨɦɭ/ɚɧɨɤɫɢɞɧɨɦɭ – ɜ 
ɝɿɛɪɢɞɧɨɦɭ ɪɟɚɤɬɨɪɿ) ɫɬɭɩɟɧɿ ɨɱɢɳɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɟɧɿɬɪɢɮɿɤɚɬɨɪ, 
ɞɟ ɫɬɿɱɧɚ ɜɨɞɚ ɦɿɫɬɢɬɶ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ – ɞɠɟɪɟɥɨ ɜɭɝɥɟɰɸ, ɚ ɧɚɫɬɭɩɧɿ 
ɫɬɭɩɟɧɿ – ɧɿɬɪɢɮɿɤɚɬɨɪɢ, ɜ ɹɤɢɯ ɜɥɚɲɬɨɜɭɸɬɶ ɩɧɟɜɦɨɚɟɪɚɬɨɪɢ Д159, 213-

220]. 

ȼ ɎɊɇ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɦɨɞɟɪɧɿɡɚɰɿɸ ɦɿɫɶɤɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
(ɟɤɫɩɥɭɚɬɭɸɬɶɫɹ ɡ 1967 ɪɨɤɭ, ɟɤɜɿɜɚɥɟɧɬɧɚ ɪɨɡɪɚɯɭɧɤɨɜɚ ɩɨɬɭɠɧɿɫɬɶ 
187000 ɱɨɥ.), ɜ ɫɤɥɚɞ ɹɤɢɯ ɜɯɨɞɢɥɢ ɚɟɪɨɬɟɧɤ ɡ ɜɬɨɪɢɧɧɢɦ ɜɿɞɫɬɿɣɧɢɤɨɦ ɿ 
ɛɿɨɮɿɥɶɬɪ ɡ ɬɪɟɬɢɧɧɢɦ ɜɿɞɫɬɿɣɧɢɤɨɦ, ɿɡ ɜɤɥɸɱɟɧɧɹɦ ɧɚ ɩɟɪɲɨɦɭ ɫɬɭɩɟɧɿ 
ɞɟɧɿɬɪɢɮɿɤɚɬɨɪɚ Д219]. 

ȼ ɦɿɫɬɿ Ʌɸɛɥɿɧ (ɉɨɥɶɳɚ) ɜ 2010 ɪɨɰɿ ɩɪɨɜɟɞɟɧɨ ɪɟɤɨɧɫɬɪɭɤɰɿɸ ɦɿɫɶɤɢɯ 

ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 50000 ɦ3/ɞɨɛɭ ɡ ɜɥɚɲɬɭɜɚɧɧɹɦ ɧɚ 
ɩɟɪɲɨɦɭ ɫɬɭɩɟɧɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ, ɧɚ 
ɞɪɭɝɨɦɭ – ɚɟɪɨɛɧɢɯ. Ɂɚ ɪɚɯɭɧɨɤ ɩɪɨɰɟɫɭ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɦɟɧɲɭєɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿɹ ɧɿɬɪɚɬɿɜ (ɡɚ ɚɡɨɬɨɦ), ɦɝ/ɞɦ3, ɜ 
ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɞɨ 12 ɩɪɢ ɧɨɪɦɿ 10, ɮɨɫɮɚɬɿɜ ɞɨ 2 (ɡɚ ɞɚɧɢɦɢ ɥɚɛɨɪɚɬɨɪɿʀ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ). ɉɪɨɬɟ ɫɩɨɫɬɟɪɿɝɚɥɚɫɶ ɧɚɹɜɧɿɫɬɶ ɪɹɫɤɢ ɭ ɥɨɬɤɚɯ 
ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɞɨɫɬɚɬɧɿɣ ɜɦɿɫɬ ɫɩɨɥɭɤ ɚɡɨɬɭ ɿ 
ɮɨɫɮɨɪɭ ɞɥɹ ʀʀ ɪɨɫɬɭ.  

ȼ ɞɨɫɥɿɞɠɟɧɧɹɯ ɞɜɨɫɬɭɩɟɧɟɜɨʀ ɚɧɨɤɫɢɞɧɨ-ɚɟɪɨɛɧɨʀ ɫɢɫɬɟɦɢ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɪɟɰɢɪɤɭɥɹɰɿєɸ ɡɚ ɫɯɟɦɨɸ ɜɬɨɪɢɧɧɢɣ ɜɿɞɫɬɿɣɧɢɤ – ɜɯɿɞ 200-

250% ɫɩɨɫɬɟɪɿɝɚɥɢ ɧɚɣɛɿɥɶɲɟ ɜɢɞɚɥɟɧɧɹ ɚɡɨɬɭ ɞɨ ɡɚɥɢɲɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɧɿɬɪɚɬɿɜ 1 ɦɝ/ɞɦ3

 [215]. 

Ⱦɥɹ ɦɨɠɥɢɜɨɝɨ ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɜ ɫɩɨɪɭɞɚɯ ɧɿɬɪɢ-ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɡ 
ɦɟɬɨɸ ɡɛɿɥɶɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɩɪɨɰɟɫɿɜ, ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɫɩɨɪɭɞ, 
ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɫɿʀɜ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ Д217, 222], 
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ɧɚɩɪɢɤɥɚɞ, ɭ ɮɨɪɦɿ ɰɢɥɿɧɞɪɿɜ, ɫɮɟɪ Д223Ж. ɉɪɢ ɰɶɨɦɭ ɨɤɢɫɧɨ-ɜɿɞɧɨɜɧɿ 
ɪɟɚɤɰɿʀ ɜɿɞɛɭɜɚɸɬɶɫɹ ɜ ɚɟɪɨɛɧɨ-ɚɧɚɟɪɨɛɧɢɯ ɲɚɪɚɯ ɛɿɨɩɥɿɜɤɢ. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜ ɫɩɨɪɭɞɚɯ ɧɿɬɪɢɮɿɤɚɰɿʀ ɧɨɫɿʀɜ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿɡ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɛɭɥɨ ɜɢɞɿɥɟɧɨ ɤɭɥɶɬɭɪɭ ɛɚɤɬɟɪɿɣ, ɹɤɿ 
ɡɞɿɣɫɧɸɸɬɶ ɨɤɢɫɧɟɧɧɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɞɨ ɧɿɬɪɢɬɿɜ ɿ ɧɿɬɪɚɬɿɜ, ɚɞɚɩɬɨɜɚɧɨ 
ʀʀ ɞɨ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ 5300 ɦɝ/ɞɦ3, ɿ ɬɨɞɿ ɛɭɥɨ 
ɞɨɫɹɝɧɭɬɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɩɨɧɚɞ 60% Д223]. 

ɉɪɨɰɟɫ ɧɿɬɪɢɮɿɤɚɰɿʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɨɤɢɫɧɨ-ɜɿɞɧɨɜɧɢɯ ɭɦɨɜ ɫɟɪɟɞɨɜɢɳɚ. 
Ⱦɥɹ ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ ȱ ɿ ȱȱ ɮɚɡɢ ɨɩɬɢɦɚɥɶɧɿ ɡɧɚɱɟɧɧɹ rH2 ɫɬɚɧɨɜɥɹɬɶ 
ɜɿɞɩɨɜɿɞɧɨ 21,6 ɿ 23. ɇɚɣɛɿɥɶɲ ɱɭɬɥɢɜɨɸ ɞɨ ɨɤɢɫɧɨ-ɜɿɞɧɨɜɧɢɯ ɭɦɨɜ є ȱȱ 
ɮɚɡɚ. Ⱦɥɹ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɨɩɬɢɦɚɥɶɧɟ rH2 ɡɧɚɱɧɨ ɧɢɠɱɟ ɿ ɞɨɪɿɜɧɸє 13,8 
[129]. 

Ⱦɟɧɿɬɪɢɮɿɤɚɬɨɪɢ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ ɚɤɰɟɩɬɨɪ ɟɥɟɤɬɪɨɧɿɜ ɿ 
ɧɿɬɪɚɬɢ, ɿ ɤɢɫɟɧɶ. Ɉɛɨɜ’ɹɡɤɨɜɨɸ ɭɦɨɜɨɸ ɞɥɹ ɟɮɟɤɬɢɜɧɨʀ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ є 
ɧɢɡɶɤɟ rH2, ɚ ɧɟ ɜɿɞɫɭɬɧɿɫɬɶ ɤɢɫɧɸ. Ɉɬɠɟ ɩɪɨɰɟɫ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɦɨɠɟ 
ɜɿɞɛɭɜɚɬɢɫɶ ɿ ɜ ɚɧɨɤɫɢɞɧɢɯ ɭɦɨɜɚɯ. 

Ɉɫɤɿɥɶɤɢ ɧɚ ɨɤɢɫɧɟɧɧɹ 1 ɦɝ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɞɨ ɚɡɨɬɭ ɧɿɬɪɢɬɿɜ 
ɩɨɬɪɿɛɧɨ 2,86 ɦɝ ɤɢɫɧɸ, ɚ 1 ɦɝ ɚɡɨɬɭ ɧɿɬɪɢɬɿɜ ɞɨ ɧɿɬɪɚɬɿɜ – 4 ɦɝ, ɬɨ ɞɥɹ 
ɡɦɟɧɲɟɧɧɹ ɩɨɬɪɟɛ ɭ ɤɢɫɧɿ, ɜɪɚɯɨɜɭɸɱɢ ɪɿɡɧɿ ɨɩɬɢɦɭɦɢ rH2 ɞɥɹ ȱ ɿ ȱȱ ɮɚɡ 
ɧɿɬɪɢɮɿɤɚɰɿʀ, ɦɨɠɧɚ ɫɬɜɨɪɢɬɢ ɭɦɨɜɢ ɞɥɹ ɩɟɪɟɛɿɝɭ ɬɿɥɶɤɢ ȱ ɮɚɡɢ - ɧɿɬɪɢɬɚɰɿʀ, 
ɳɨ ɞɨɡɜɨɥɹє ɫɩɪɨɫɬɢɬɢ ɩɪɨɰɟɫ, ɡɛɿɥɶɲɢɬɢ ɣɨɝɨ ɲɜɢɞɤɿɫɬɶ, ɡɦɟɧɲɢɬɢ 
ɩɨɬɪɟɛɭ ɜ ɨɪɝɚɧɿɱɧɨɦɭ ɫɭɛɫɬɪɚɬɿ ɧɚ ɞɟɧɿɬɪɢɮɿɤɚɰɿɸ, ɚɞɠɟ ɲɜɢɞɤɿɫɬɶ 
ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɧɿɬɪɢɬɿɜ ɛɿɥɶɲɚ, ɧɿɠ ɧɿɬɪɚɬɿɜ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɧɿɬɪɢɬɿɜ ɩɿɫɥɹ ȱ ɮɚɡɢ ɧɿɬɪɢɮɿɤɚɰɿʀ ɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡ 
ɚɦɨɧɿɣɧɢɦ ɚɡɨɬɨɦ ɫɬɜɨɪɸє ɭɦɨɜɢ ɞɥɹ ɩɟɪɟɛɿɝɭ ȺІȺɆɆɈБ–ɩɪɨɰɟɫɭ 
(ANaeroЛТМ AMMШЧТЮЦ ЇБТНКЭТШЧ) ɞɥɹ ɜɢɞɿɥɟɧɧɹ ɿɡ ɫɬɿɱɧɨʀ ɜɨɞɢ ɚɡɨɬɭ ɭ 
ɜɢɝɥɹɞɿ N2 ɡɚ  ɡɚɝɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ: 

-

4 2 2 22   NH NO N H O .              (1.2) 

Ⱦɨɜɝɢɣ ɱɚɫ ɿɫɧɭɜɚɥɨ ɩɟɪɟɤɨɧɚɧɧɹ, ɳɨ ɚɦɨɧɿɣɧɢɣ ɚɡɨɬ ɧɟ ɦɨɠɧɚ 
ɨɤɢɫɧɢɬɢ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ. Ⱥɜɫɬɪɿɣɫɶɤɢɣ ɮɿɡɢɤɨ-ɯɿɦɿɤ ȿ. Ȼɪɨɞɚ ɜ 1977 
ɪ. ɜɩɟɪɲɟ ɬɟɨɪɟɬɢɱɧɨ ɞɨɜɿɜ ɦɨɠɥɢɜɿɫɬɶ ɚɧɚɟɪɨɛɧɨɝɨ ɨɤɢɫɧɟɧɧɹ ɣɨɧɿɜ 
ɚɦɨɧɿɸ ɛɚɤɬɟɪɿɹɦɢ-ɯɟɦɨɥɿɬɨɚɜɬɨɬɪɨɮɚɦɢ. ȱ ɬɿɥɶɤɢ ɭ 1986 ɪɨɰɿ ɧɚ ɫɬɚɧɰɿʀ 
ɨɱɢɳɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɇɿɞɟɪɥɚɧɞɚɯ ɛɭɥɨ ɡɚɮɿɤɫɨɜɚɧɨ 
ɨɞɧɨɱɚɫɧɟ ɜɢɞɚɥɟɧɧɹ ɚɦɿɚɤɭ ɬɚ ɭɬɜɨɪɟɧɧɹ ɜɿɥɶɧɨɝɨ ɚɡɨɬɭ, ɚ ɫɩɨɫɿɛ 
ɡɚɩɚɬɟɧɬɨɜɚɧɨ ɭ 1989ɪ. Ⱥ. Ɇɚɥɞɟɪɨɦ. 

Ⱥɧɚɦɨɤɫ-ɩɪɨɰɟɫ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɨ ɭ 1995 ɪ. ɧɚ ɩɿɥɨɬɧɿɣ ɭɫɬɚɧɨɜɰɿ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ, ɳɨ ɜɢɪɨɛɥɹє ɞɪɿɠɞɠɿ ɿ ɩɟɧɿɰɢɥɿɧ, ɭ ɦ. Ⱦɟɥɶɬ, ɇɿɞɟɪɥɚɧɞɢ. 
ȼɱɟɧɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɦ. Ⱦɟɥɮɬ ɜɢɞɿɥɢɥɢ (ȼɚɧ ɞɟ Ƚɪɚɚɮ, 1996 
ɪ.) ɬɚ ɿɞɟɧɬɢɮɿɤɭɜɚɥɢ (ɋɬɪɨɭɫ, 1999 ɪ.) ɛɚɤɬɟɪɿʀ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ ɚɧɚɦɨɤɫ-

ɩɪɨɰɟɫ. ȼɩɪɨɜɚɞɠɟɧɧɹ ɚɧɚɦɨɤɫ-ɬɟɯɧɨɥɨɝɿʀ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɝɨɥɚɧɞɫɶɤɨɸ 
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ɮɿɪɦɨɸ PКqЮОЬ ɭ 2000 ɪ. ɧɚ ɨɱɢɫɧɿɣ ɫɬɚɧɰɿʀ ɭ ɇɿɦɟɱɱɢɧɿ (ɦ. ɏɚɬɿɧɝɟɧ). 
Ɂɝɨɞɨɦ ɜ 2006 ɪɨɰɿ ɭ ɇɿɞɟɪɥɚɧɞɚɯ ɜɜɨɞɹɬɶ ɜ ɟɤɫɩɥɭɚɬɚɰɿɸ ɳɟ ɬɪɢ ɚɧɚɦɨɤɫ-

ɪɟɚɤɬɨɪɢ, ɨɞɢɧ – ɧɚ ɦɿɫɶɤɿɣ ɨɱɢɫɧɿɣ ɫɬɚɧɰɿʀ ɭ ɦ. Ɋɨɬɬɟɪɞɚɦ, ɞɜɚ ɿɧɲɿ – ɧɚ 
ɲɤɿɪɹɧɿɣ ɮɚɛɪɢɰɿ ɬɚ ɤɚɪɬɨɩɥɟɩɟɪɟɪɨɛɧɨɦɭ ɡɚɜɨɞɿ Д224, 225]. 

Ⱥɧɚɦɨɤɫ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɜɢɫɨɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɫɩɨɥɭɤ ɚɦɨɧɿɸ (ɩɨɧɚɞ 200 ɦɝ/ɞɦ3) ɡɚ ɧɢɡɶɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɨɪɝɚɧɿɱɧɨɝɨ ɜɭɝɥɟɰɸ, ɧɚɩɪɢɤɥɚɞ, ɫɬɿɱɧɿ ɜɨɞɢ ɯɿɦɜɢɪɨɛɧɢɰɬɜ Д226]. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɭ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɜɢɯɿɞɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ 50-60 ɦɝ/ɞɦ3

 ɫɬɭɩɿɧɶ 
ɜɢɞɚɥɟɧɧɹ – 97% [227]. 

ɉɨɪɿɜɧɹɧɨ ɡ ɬɪɚɞɢɰɿɣɧɨɸ ɧɿɬɪɢɮɿɤɚɰɿєɸ-ɞɟɧɿɬɪɢɮɿɤɚɰɿєɸ ɰɟɣ ɦɟɬɨɞ 
ɟɤɨɧɨɦɢɬɶ 100% ɧɟɨɛɯɿɞɧɨɝɨ ɫɢɧɬɟɬɢɱɧɨɝɨ ɜɭɝɥɟɰɟɜɨɝɨ ɞɠɟɪɟɥɚ ɿ з50% 
ɧɟɨɛɯɿɞɧɨɝɨ ɤɢɫɧɸ, ɡɦɟɧɲɟɧɧɹ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɢɬɪɚɬ ɫɬɚɧɨɜɢɬɶ 90%, 
ɜɢɬɪɚɬ ɟɧɟɪɝɿʀ, ɡɦɟɧɲɟɧɧɹ ɜ ɟɦɿɫɿʀ ɋɈ2 - ɩɨɧɚɞ 100% (ɜɿɞɛɭɜɚєɬɶɫɹ 
ɩɨɝɥɢɧɚɧɧɹ). 

Ⱥɧɚɟɪɨɛɧɟ ɨɤɢɫɧɟɧɧɹ ɫɩɨɥɭɤ ɚɦɨɧɿɸ ɡɞɿɣɫɧɸɸɬɶ ɡɚ ɪɇ 6,7-8,3 

(ɨɩɬɢɦɭɦ 8,0) ɿ ɬɟɦɩɟɪɚɬɭɪ 6-43°ɋ (ɨɩɬɢɦɭɦ 35°ɋ), ɩɪɢɱɨɦɭ ɚɤɬɢɜɧɿɫɬɶ 
ɛɿɨɰɟɧɨɡɭ ɩɪɢ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɿ ɡɪɨɫɬɚє ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɢ ɞɨ 35-

40°ɋ, ɬɨɞɿ ɹɤ ɜɢɳɟ 45°ɋ ɫɩɨɫɬɟɪɿɝɚɥɢ ɥɿɡɢɫ ɿ ɡɧɢɠɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɛɚɤɬɟɪɿɣ 
[228]. 

Ⱥɜɬɨɬɪɨɮɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɹɤɿ ɡɞɚɬɧɿ ɞɨ ɚɧɚɟɪɨɛɧɨɝɨ ɨɤɢɫɧɟɧɧɹ 
ɚɦɨɧɿɸ, ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɩɥɚɧɤɬɨɦɿɰɟɬɿɜ: Candidatus Brocadia 

ɚnКmmoбТНКnsν CКnНТНКtus BroМКНТК ПulРТНКν CКnНТНКtus SМКlТnНuК sorokТnТТν 
Candidatus Scalindua brodae; Candidatus Scalindua wagneri; Candidatus 

Kuenenia stuttgartiensis. 

Ⱦɨɫɥɿɞɠɟɧɧɹ, ɩɪɨɜɟɞɟɧɿ Ƚɜɨɡɞɹɤɨɦ ɉ. ȱ., ɜɩɟɪɲɟ ɜ ɍɤɪɚʀɧɿ ɩɿɞɬɜɟɪɞɢɥɢ 
ɧɚɹɜɧɿɫɬɶ ɭ ɫɩɨɪɭɞɚɯ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɭ 
[229, 230Ж, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɣɨɝɨ ɜ ɛɿɨɬɟɯɧɨɥɨɝɿɹɯ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ.  

Ⱥɧɚɟɪɨɛɧɟ ɨɤɢɫɧɟɧɧɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɣɞɟ ɡ ɱɚɫɬɤɨɜɢɦ ɧɚɤɨɩɢɱɟɧɧɹɦ 
ɧɿɬɪɚɬɭ ɿ ɞɭɠɟ ɧɟɡɧɚɱɧɢɦ – ɛɿɨɦɚɫɢ ɡɚ ɪɿɜɧɹɧɧɹɦ: 

- -
4 2 3

-
2 3 2 0,5 0,15 2

1,32 0,066 0,13

1,02  0,26 0,066   2,03

NH NO HCO H

N NO CH O N H O

    
   

 

 

ɉɪɢ ɤɭɥɶɬɢɜɭɜɚɧɧɿ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɧɢɡɶɤɿ 
ɲɜɢɞɤɨɫɬɿ ʀɯ ɪɨɫɬɭ (ɱɚɫ ɩɨɞɜɨєɧɧɹ ɜ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜɚɯ ɜ ɥɚɛɨɪɚɬɨɪɿʀ – 

11 ɞɿɛ, ɜ ɪɟɚɥɶɧɢɯ ɫɢɫɬɟɦɚɯ – 2-3 ɬɢɠɧɿ) ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɚɩɚɪɚɬɢ ɡ 
ɜɢɫɨɤɢɦ ɡɚɬɪɢɦɚɧɧɹɦ ɛɿɨɦɚɫɢ, ɧɚɩɪɢɤɥɚɞ, ɡ ɧɨɫɿɹɦɢ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 
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Ⱦɥɹ ɭɫɩɿɲɧɨɝɨ ɿ ɩɨɫɬɿɣɧɨɝɨ ɭɬɪɢɦɚɧɧɹ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ ɜ ɛɿɨɪɟɚɤɬɨɪɿ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ʀɯ ɿɦɦɨɛɿɥɿɡɚɰɿɸ ɧɚ ɜɨɥɨɤɧɢɫɬɨɦɭ ɧɨɫɿʀ ɬɢɩɭ «ȼȱə» Д147, 

229-233Ж, ɧɚ ɡɚɜɚɧɬɚɠɟɧɧɿ Д234Ж, ɧɚɩɪɢɤɥɚɞ, ɤɟɪɚɦɿɱɧɨɦɭ Д235Ж, ɰɟɨɥɿɬɿ 
[236Ж, ɝɪɚɧɭɥɶɨɜɚɧɢɯ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ Д236Ж ɬɚ ɚɤɬɢɜɨɜɚɧɨɦɭ ɜɭɝɿɥɥɿ Д237]. 

Ⱥɧɚɦɨɤɫ-ɛɚɤɬɟɪɿʀ ɱɭɬɥɢɜɿ ɞɨ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ, ɹɤɢɣ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿʀ 
0,032 ɦɝ/ɞɦ3

 ɜɢɤɥɢɤɚє ɧɟɨɛɨɪɨɬɧɟ ɿɧɝɿɛɭɜɚɧɧɹ ɩɪɨɰɟɫɭ, ɿ ɜɟɥɢɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɧɿɬɪɢɬɭ, ɦɝ/ɞɦ3

, – 70 ɿ 180, ɹɤɿ ɧɟɨɛɨɪɨɬɧɨ ɩɪɢɝɧɿɱɭɸɬɶ 
ɜɿɞɩɨɜɿɞɧɨ ɤɭɥɶɬɭɪɢ CandidКtus BroМКНТК ɚnКmmoбТНКns ɿ Candidatus 

Kuenenia stuttgartiensis. 

ȼ ɛɿɨɪɟɚɤɬɨɪɚɯ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿʀ ɦɚɸɬɶ ɜɢɝɥɹɞ ɤɥɚɫɬɟɪɿɜ. ɉɪɢ 
ɨɛɦɟɠɟɧɿɣ ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ ɤɥɚɫɬɟɪɢ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ ɡɧɚɯɨɞɹɬɶɫɹ ɩɨɛɥɢɡɭ 
ɧɿɬɪɢɮɿɤɭɸɱɢɯ ɛɚɤɬɟɪɿɣ, ɹɤɿ ɩɟɪɟɬɜɨɪɸɸɬɶ ɚɦɨɧɿɣ ɧɚ ɧɿɬɪɢɬ ɿ ɡɚɯɢɳɚɸɬɶ 
ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿʀ ɜɿɞ ɞɿʀ ɤɢɫɧɸ. ȱɧɨɞɿ ɜɨɧɢ ɭɬɜɨɪɸɸɬɶ ɫɩɿɥɶɧɿ ɚɝɪɟɝɚɬɢ, ɜ 
ɹɤɢɯ ɧɚ ɡɨɜɧɿɲɧɿɣ ɱɚɫɬɢɧɿ ɩɪɢɫɭɬɧɿ ɚɟɪɨɛɧɿ, ɚ ɭ ɜɧɭɬɪɿɲɧɿɣ – ɚɧɚɦɨɤɫ-

ɛɚɤɬɟɪɿʀ. Ⱦɠɟɪɟɥɨɦ ɧɿɬɪɢɬɭ ɦɨɠɟ ɛɭɬɢ ɩɪɨɰɟɫ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ. ȼ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɿɞɧɨɜɥɟɧɧɹ ɧɿɬɪɚɬɭ ɞɨ ɧɿɬɪɢɬɭ, ɹɤɢɣ ɩɨɬɿɦ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɹɦɢ.  

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɭ ɜɢɧɢɤɚɸɬɶ ɡɧɚɱɧɿ ɬɪɭɞɧɨɳɿ, 
ɩɨɜ’ɹɡɚɧɿ ɡ ɧɟɨɛɯɿɞɧɿɫɬɸ ɪɟɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɸ ɩɪɨɰɟɫɫɭ ɨɤɢɫɧɟɧɧɹ ɚɦɨɧɿɸ 
ɞɨ ɧɿɬɪɢɬɭ. 

ɇɚɭɤɨɜɰɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɦ. Ⱦɟɥɮɬɚ (ɇɿɞɟɪɥɚɧɞɢ) ɿ 
ɤɨɦɩɚɧɿɹ GrШЧЭЦТУ ɜɩɟɪɲɟ ɡɚɩɪɨɩɨɧɭɜɚɥɢ ɩɪɨɫɬɢɣ ɿ ɟɮɟɤɬɢɜɧɢɣ ɫɩɨɫɿɛ 
ɧɟɩɟɪɟɪɜɧɨɝɨ ɩɪɨɜɟɞɟɧɧɹ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɭ. ȼɨɧɢ ɜɞɨɫɤɨɧɚɥɢɥɢ ɩɪɨɰɟɫ 
ɧɿɬɪɢɬɚɰɿʀ, ɫɬɜɨɪɢɜɲɢ ɭɦɨɜɢ ɞɥɹ ɩɟɪɟɜɚɠɧɨɝɨ ɪɨɫɬɭ ɛɚɤɬɟɪɿɣ Nitrosomonas 

ɩɨɪɿɜɧɹɧɨ ɡ Nitrobacter, ɿ ɧɚɡɜɚɥɢ ɛɿɨɬɟɯɧɨɥɨɝɿɸ SHARЇІ (SТЧРХО rОКМЭШr 
High activity Ammonia Removal Over Nitrite) [237Ж. ȼ ɱɚɫɬɢɧɿ ɫɬɨɤɭ, ɹɤɭ 
ɫɩɪɹɦɨɜɭɸɬɶ ɜ SHARЇІ-ɪɟɚɤɬɨɪ, ɩɪɢ ɨɩɬɢɦɚɥɶɧɢɯ ɪɇ ɿ ɬɟɦɩɟɪɚɬɭɪɿ 
ɧɿɬɪɢɬɧɿ ɛɚɤɬɟɪɿʀ ɨɤɢɫɧɸɸɬɶ ɣɨɧɢ ɚɦɨɧɿɸ ɞɨ ɧɿɬɪɢɬɿɜ ɜ ɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ 
ɦɚɣɠɟ ɧɚ 50%. ɉɿɫɥɹ ɱɨɝɨ ɰɸ ɱɚɫɬɢɧɭ ɫɬɨɤɭ ɡɦɿɲɭɸɬɶ ɡ ɧɟɨɛɪɨɛɥɟɧɨɸ 
ɱɚɫɬɢɧɨɸ, ɿ ɭɬɜɨɪɟɧɭ ɫɭɦɿɲ ɫɩɪɹɦɨɜɭɸɬɶ ɜ AІAMMЇБ-ɪɟɚɤɬɨɪ, ɞɟ ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɡɚ ɭɱɚɫɬɸ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ ɜɿɞɛɭɜɚєɬɶɫɹ ɨɤɢɫɧɟɧɧɹ 
ɣɨɧɿɜ ɚɦɨɧɿɸ ɧɿɬɪɢɬ-ɿɨɧɚɦɢ ɡ ɭɬɜɨɪɟɧɧɹɦ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɚɡɨɬɭ.  

ɉɪɢ ɩɨєɞɧɚɧɧɿ ɛɿɨɬɟɯɧɨɥɨɝɿɣ SHARЇІ ɿ AІAMMЇБ ɨɞɟɪɠɚɧɨ ɜɢɫɨɤɿ 
ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɫɬɿɱɧɢɯ ɜɨɞ Д228, 234, 

238Ж, ɡɜɨɪɨɬɧɢɯ ɩɨɬɨɤɿɜ ɩɪɨɰɟɫɿɜ ɨɛɪɨɛɤɢ ɨɫɚɞɿɜ Д239Ж, ɚ ɬɚɤɨɠ ɫɬɨɤɿɜ 
ɫɦɿɬɬєɡɜɚɥɢɳ ɿ ɩɟɱɟɣ ɞɥɹ ɫɩɚɥɸɜɚɧɧɹ ɨɫɚɞɭ Д240]. 

ɉɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ ɜɢɞɚɥɟɧɧɹ ɚɡɨɬɭ SHARЇІ 
ɜɿɞɡɧɚɱɚєɬɶɫɹ ɝɧɭɱɤɿɫɬɸ, ɦɟɧɲɨɸ ɬɟɯɧɿɱɧɨɸ ɫɤɥɚɞɧɿɫɬɸ ɿ ɡɧɚɱɧɨ ɧɢɠɱɢɦɢ 
ɤɚɩɿɬɚɥɶɧɢɦɢ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɦɢ ɜɢɬɪɚɬɚɦɢ Д240]. 

Ɋɨɡɜɢɬɨɤ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɜɢɞɚɥɟɧɧɹ ɚɡɨɬɭ ɡɿ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɢɜɿɜ ɞɨ 
ɪɨɡɪɨɛɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ, ɳɨ ɞɨɡɜɨɥɹє ɜ ɨɞɧɨɦɭ ɚɩɚɪɚɬɿ ɜɢɞɚɥɹɬɢ ɚɦɨɧɿɣɧɢɣ 
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ɚɡɨɬ ɱɟɪɟɡ ɧɿɬɪɢɬ ɡ ɞɨɩɨɦɨɝɨɸ ɚɜɬɨɬɪɨɮɧɢɯ ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ ɿ ɚɧɚɦɨɤɫ-

ɛɚɤɬɟɪɿɣ – ɛɿɨɬɟɯɧɨɥɨɝɿɹ CAІЇІ (CШЦЩХОЭОХв AЮЭШЭrШЩСТМ ІТЭrШРОЧ rОЦШЯКХ 
ЇЯОr ІТЭrТЭО). ɉɪɨɰɟɫ ɡɞɿɣɫɧɸɸɬɶ ɜ ɩɨєɞɧɚɧɧɿ ɧɿɬɪɢɬɚɰɿʀ ɿ AІAMMЇБ ɜ 
ɨɞɧɨɦɭ ɪɟɚɤɬɨɪɿ. ɇɿɬɪɢɮɿɤɚɬɨɪɢ, ɨɤɢɫɧɸɸɱɢ ɚɦɨɧɿɣ ɜ ɧɿɬɪɢɬ ɩɪɢ 
ɨɛɦɟɠɟɧɿɣ ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ, ɫɩɨɠɢɜɚɸɬɶ ɤɢɫɟɧɶ, ɫɬɜɨɪɸɸɱɢ ɫɩɪɢɹɬɥɢɜɿ 
ɚɧɨɤɫɢɞɧɿ ɭɦɨɜɢ ɞɥɹ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ. CAІЇІ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɧɿɬɪɢɬɭ ɿ ɚɦɨɧɿɸ 1:3. 

ȼ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɦɚɤɫɢɦɚɥɶɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɚɡɨɬɨɦ ɜ 
ɪɟɚɤɬɨɪɿ CAІЇІ ɫɬɚɧɨɜɢɥɨ 1,5 ɤɝ/(ɦ3·ɞɨɛɭ), ɳɨ ɧɚɛɚɝɚɬɨ ɦɟɧɲɟ, ɧɿɠ ɞɥɹ 
ANAMMOX – 8,9 ɤɝ/(ɦ3·ɞɨɛɭ) Д230]. 

ȱ ɛɿɨɬɟɯɧɨɥɨɝɿɹ CAІЇІ, ɿ SHARЇІ ɩɨɬɪɟɛɭɸɬɶ ɫɬɪɨɝɨɝɨ ɤɨɧɬɪɨɥɸ 
ɩɨɞɚɱɿ ɤɢɫɧɸ ɡ ɦɟɬɨɸ ɡɚɩɨɛɿɝɚɧɧɹ ɨɤɢɫɧɟɧɧɹ ɧɿɬɪɢɬɭ ɜ ɧɿɬɪɚɬ. 

DEAMOX-ɩɪɨɰɟɫ (DEЧТЭrТПвТЧР AMЦШЧТК ЇбТНКЭТШЧ) ɡɞɿɣɫɧɸє 
ɬɪɚɞɢɰɿɣɧɭ ɧɿɬɪɢɮɿɤɚɰɿɸ ɩɨɥɨɜɢɧɢ ɫɬɨɤɿɜ (ɧɟ ɩɨɬɪɟɛɭє ɫɩɟɰɿɚɥɶɧɨɝɨ 
ɤɨɧɬɪɨɥɸ ɡɚ ɩɪɨɞɭɤɬɚɦɢ ɪɟɚɤɰɿʀ), ɚ ɩɨɬɿɦ – ɨɛɪɨɛɤɭ ɜ DEAMЇБ-ɪɟɚɤɬɨɪɿ 
ɫɭɦɿɲɿ, ɜ ɞɪɭɝɿɣ ɱɚɫɬɢɧɿ ɹɤɨʀ ɩɪɢɫɭɬɧɿ ɨɪɝɚɧɿɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ. Ɂɚ ɪɚɯɭɧɨɤ 
ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɭɬɜɨɪɸєɬɶɫɹ ɧɿɬɪɢɬ, ɹɤɢɣ ɦɢɬɬєɜɨ ɩɨɝɥɢɧɚєɬɶɫɹ ɪɚɡɨɦ ɡ 
ɚɦɨɧɿєɦ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɹɦɢ, ɳɨ ɩɪɨɞɭɤɭɸɬɶ ɚɡɨɬ. 

ɇɨɜɿ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɜɢɦɚɝɚɸɬɶ 
ɪɟɬɟɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ ɞɥɹ ʀɯ ɩɪɨɜɟɞɟɧɧɹ ɡ ɦɟɬɨɸ ɦɿɧɿɦɿɡɚɰɿʀ 
ɬɟɯɧɿɱɧɢɯ ɬɚ ɟɤɨɧɨɦɿɱɧɢɯ ɜɢɬɪɚɬ ɧɚ ʀɯ ɪɟɚɥɿɡɚɰɿɸ. 

 

ȼɢɫɧɨɜɤɢ 

 

1. ɋɬɿɱɧɿ ɜɨɞɢ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɡɨɤɪɟɦɚ ɯɚɪɱɨɜɨʀ ɿ ɥɟɝɤɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɟɥɢɤɨɸ ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɸ 
ɧɚɞɯɨɞɠɟɧɧɹ ɧɚ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ ɡɚ ɜɢɬɪɚɬɨɸ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ 
ɡɚɛɪɭɞɧɟɧɶ, ɪɿɡɤɢɦɢ ɤɨɥɢɜɚɧɧɹɦɢ ɩɨɤɚɡɧɢɤɚ ɪɇ ɿ ɬɟɦɩɟɪɚɬɭɪɢ, ɜɢɫɨɤɢɦɢ 
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɿ ȻɋɄ, 
ɠɢɪɿɜ, ɫɩɨɥɭɤ ɚɡɨɬɭ, ɳɨ ɩɨɹɫɧɸєɬɶɫɹ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ. 

2. ɉɪɨɦɢɫɥɨɜɿ ɫɬɿɱɧɿ ɜɨɞɢ ɦɿɫɬɹɬɶ ɫɩɟɰɢɮɿɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ, ɬɚɤɿ ɹɤ: 
ɝɪɭɛɨɞɢɫɩɟɪɫɧɿ ɞɨɦɿɲɤɢ (ɱɚɫɬɢɧɤɢ ɩɪɨɞɭɤɰɿʀ, ɲɟɪɫɬɶ, ɜɨɥɨɤɧɨ, ɜɨɪɫɢɧɤɢ 
ɬɚ ɿɧ.); ɡɚɥɢɲɤɢ ɯɿɦɿɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɜɧɚɫɥɿɞɨɤ ɧɟɩɨɜɧɨɝɨ ɜɢɛɢɪɚɧɧɹ ɜ 
ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ, ɧɚɩɪɢɤɥɚɞ, ɛɚɪɜɧɢɤɢ – ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɲɟɪɫɬɿ, 
ɲɤɿɪɢ ɬɚ ɯɭɬɪɚ, ɫɨɥɿ ɯɪɨɦɭ (ȱȱȱ) - ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɲɤɿɪɢ, ɯɪɨɦɭ (↑ȱ) - ɩɪɢ 
ɜɢɪɨɛɧɢɰɬɜɿ ɯɭɬɪɚ; ɦɢɸɱɿ ɡɚɫɨɛɢ – ɋɉȺɊ ɬɨɳɨ.  

3. Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɳɨɞɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɯɚɪɱɨɜɨʀ ɬɚ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ ɜ ɍɤɪɚʀɧɿ 
ɩɨɤɚɡɭє, ɳɨ ɧɚ ɫɶɨɝɨɞɧɿ ɩɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɡɞɟɛɿɥɶɲɨɝɨ ɜɿɞɫɭɬɧє, ɚ 
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ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɦɿɫɶɤɿ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ, ɞɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɬɪɚɞɢɰɿɣɧɿ ɡɚɫɬɚɪɿɥɿ ɬɟɯɧɨɥɨɝɿʀ ɦɟɯɚɧɿɱɧɨɝɨ ɬɚ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɿ ɩɨɪɭɲɟɧɶ 
ɪɨɛɨɬɢ ɚɟɪɨɬɟɧɤɿɜ ɬɚ ɛɿɨɮɿɥɶɬɪɿɜ (ɤɢɫɧɟɜɨɝɨ ɪɟɠɢɦɭ, ɡɦɿɧɚ ɪɇ, ɦɚɫɨɜɢɣ 
ɪɨɡɜɢɬɨɤ ɧɢɬɱɚɫɬɢɯ ɛɚɤɬɟɪɿɣ – ɫɩɭɯɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɿ ɜɢɧɟɫɟɧɧɹ ɣɨɝɨ ɡ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɤɨɥɶɦɚɬɚɰɿɹ ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɚ ɿɧ.), 
ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɡɛɿɥɶɲɭєɬɶɫɹ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ɧɚ ɚɟɪɚɰɿɸ, ɪɿɡɤɨ ɡɧɢɠɭєɬɶɫɹ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ, ɹɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɧɟ ɜɿɞɩɨɜɿɞɚє ɭɫɬɚɧɨɜɥɟɧɢɦ 
ɧɨɪɦɚɦ, ɨɫɨɛɥɢɜɨ ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ; ɜ ɪɟɡɭɥɶɬɚɬɿ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɭɬɜɨɪɸɸɬɶɫɹ ɡɧɚɱɧɿ ɨɛ’єɦɢ ɨɫɚɞɿɜ ɬɚ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɳɨ 
ɩɨɬɪɟɛɭɸɬɶ ɨɛɪɨɛɤɢ ɬɚ ɭɬɢɥɿɡɚɰɿʀ. 

4. ɇɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ 
ɡɚ ɜɢɬɪɚɬɨɸ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɛɪɭɞɧɟɧɶ ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ ʀɯ 
ɭɫɟɪɟɞɧɟɧɧɹ, ɚɞɠɟ ɱɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬɶ ɭ ɫɤɥɚɞɿ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 

ɭɫɟɪɟɞɧɸɜɚɱɿɜ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡɧɚɯɨɞɹɬɶɫɹ 
ɩɿɞ ɩɨɫɬɿɣɧɨɸ ɡɝɭɛɧɨɸ ɞɿєɸ ɪɿɡɤɢɯ ɤɨɥɢɜɚɧɶ ɪɇ, ɬɟɦɩɟɪɚɬɭɪɢ, 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿɣ ɬɨɤɫɢɱɧɢɯ 
ɪɟɱɨɜɢɧ (ɋɉȺɊ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɫɢɧɬɟɬɢɱɧɢɯ ɞɭɛɢɬɟɥɿɜ ɬɚ ɿɧ.), ɳɨ ɜ 
ɤɿɧɰɟɜɨɦɭ ɪɚɯɭɧɤɭ ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɪɢɝɧɿɱɟɧɧɹ ɿ ɧɚɜɿɬɶ ɡɚɝɢɛɟɥɿ ɝɿɞɪɨɛɿɨɧɬɿɜ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɚɛɨ ɛɿɨɩɥɿɜɤɢ. 

5. ɉɪɢɫɭɬɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ, ɬɚɤɢɯ ɹɤ ɲɟɪɫɬɶ, ɜɨɥɨɤɧɨ, 
ɜɨɪɫɢɧɤɢ, ɱɚɫɬɢɧɤɢ ɡɟɪɧɚ, ɲɤɚɪɚɥɭɩɚ ɬɚ ɿɧ., ɟɦɭɥɶɝɨɜɚɧɢɯ ɱɚɫɬɢɧɨɤ ɠɢɪɭ, 
ɛɿɥɤɨɜɢɯ ɪɟɱɨɜɢɧ ɬɚ ɋɉȺɊ (ɡɛɢɪɚɱɿɜ ɬɚ ɩɿɧɨɭɬɜɨɪɸɜɚɱɿɜ) ɭ ɜɟɥɢɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ  ɞɨɡɜɨɥɹє ɭɫɩɿɲɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɨɱɢɳɟɧɧɹ ɦɟɬɨɞɢ ɮɥɨɬɚɰɿʀ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɥɨɬɚɰɿɣɧɢɯ 
ɲɟɪɫɬɟɠɢɪɨɜɥɨɜɥɸɜɚɱɿɜ, ɜɨɥɨɤɧɨɜɥɨɜɥɸɜɚɱɿɜ, ɠɢɪɨɜɥɨɜɥɸɜɚɱɿɜ. 

6. ȼɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɩɟɰɢɮɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɛɚɪɜɧɢɤɿɜ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɞɭɛɢɬɟɥɿɜ), 
ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɭ ɪɨɡɱɢɧɟɧɿɣ ɮɨɪɦɿ, ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɋɉȺɊ ɦɨɠɧɚ ɟɮɟɤɬɢɜɧɨ 
ɜɢɞɚɥɢɬɢ ɩɪɢ ɩɨɩɟɪɟɞɧɶɨɦɭ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɪɟɚɝɟɧɬɧɨɸ 
ɮɥɨɬɚɰɿєɸ, ɟɥɟɤɬɪɨɮɥɨɬɚɰɿєɸ, ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿєɸ-ɮɥɨɬɚɰɿєɸ ɜ ɥɨɤɚɥɶɧɢɯ 
ɬɟɯɧɨɥɨɝɿɹɯ ɚɛɨ ɩɪɢ ɫɭɦɿɫɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɦɿɫɬɚ ɿ ɩɪɨɦɢɫɥɨɜɨɝɨ 
ɩɿɞɩɪɢєɦɬɫɜɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɥɹ 
ɩɨɩɟɪɟɞɧɶɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (ɡɚɦɿɫɬɶ ɩɟɪɜɢɧɧɨɝɨ ɜɿɞɫɬɨɸɜɚɧɧɹ). 

7. Ⱥɧɚɥɿɡ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɡɚ ɬɪɚɞɢɰɿɣɧɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ ɬɚ 
ɞɠɟɪɟɥ ɥɿɬɟɪɚɬɭɪɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɩɪɢ ɪɨɡɪɨɛɰɿ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɬɚɤɿ 
ɧɨɜɿɬɧɿ ɟɮɟɤɬɢɜɧɿ ɬɚ ɦɚɥɨɜɿɞɯɨɞɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɹɤ ɩɪɹɦɨɬɨɱɧɭ ɛɿɨɤɨɧɜɟєɪɧɭ 
ɡ ɨɱɢɳɟɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɫɢɫɬɟɦɿ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 80 

ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɧɿɬɪɢ-ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ, ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫ 
ɬɚ ɿɧɲɿ. 

8. ȼɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɜ 
ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ ɡɭɦɨɜɥɸɸɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɜɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɡ ɚɧɚɟɪɨɛɧɢɦ ɩɪɨɰɟɫɨɦ ɨɱɢɳɟɧɧɹ ɩɪɢ 
ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɦɭɥɭ, ɧɚɩɪɢɤɥɚɞ, ɞɨ 40 ɝ/ɞɦ3

 ɜ ɪɟɚɤɬɨɪɚɯ ɡ 
ɝɪɚɧɭɥɶɨɜɚɧɢɦ ɦɭɥɨɦ: UASB, ɝɿɛɪɢɞɧɨɦɭ, ABR, AF, AFB, EGSB ɬɚ ɿɧ., 
ɩɪɢ ɡɦɟɧɲɟɧɧɿ ɱɚɫɭ ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɞɨ 6-14 ɝɨɞ. ɩɨɪɿɜɧɹɧɨ ɡ 
ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɟɬɚɧɬɟɧɤɚɦɢ. ɉɪɨɬɟ ɪɹɞ ɞɨɫɥɿɞɠɟɧɶ ɫɜɿɞɱɢɬɶ ɩɪɨ ɜɢɫɨɤɟ 
ɜɢɧɟɫɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɡ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ ɜ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ 
ɚɧɚɟɪɨɛɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ, ɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɦɛɪɚɧɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɜɢɬɪɚɬ ɤɨɲɬɿɜ ɧɚ ɨɛɪɨɛɤɭ ɫɬɿɱɧɢɯ ɜɨɞ. 

9. ɉɪɢɫɭɬɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ 
ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɹɤ ɥɟɝɤɨɨɤɢɫɧɸɜɚɧɨʀ, ɬɚɤ ɿ ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɨʀ 
ɨɪɝɚɧɿɤɢ (ɨɫɨɛɥɢɜɨ ɜ ɫɬɨɤɚɯ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ) ɡɭɦɨɜɥɸє ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɬɚɤɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɜ ɹɤɿɣ ɧɚ ɩɟɪɲɨɦɭ ɫɬɭɩɟɧɿ ɛɭɞɟ ɚɧɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ, ɳɨ 
ɞɨɡɜɨɥɢɬɶ ɟɮɟɤɬɢɜɧɨ ɨɱɢɳɚɬɢ ɫɬɿɱɧɭ ɜɨɞɭ ɩɪɢ ɦɟɧɲɢɯ ɜɢɬɪɚɬɚɯ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɡ ɦɟɧɲɢɦ ɩɪɢɪɨɫɬɨɦ ɛɿɨɦɚɫɢ (ɜ 5-10 ɪɚɡɿɜ) ɬɚ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɫɬɿɣɤɿɫɬɸ ɞɨ ɩɟɪɟɪɜ ɜ ɩɨɞɚɱɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɿ ɡɚɥɩɨɜɢɯ 
ɫɤɢɞɿɜ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɩɨɪɿɜɧɹɧɨ ɡ ɚɟɪɨɛɧɢɦ ɩɪɨɰɟɫɨɦ, ɚ ɧɚɫɬɭɩɧɢɦɢ 
ɫɬɭɩɟɧɹɦɢ ɛɭɞɭɬɶ ɩɨɫɥɿɞɨɜɧɨ ɚɧɨɤɫɢɞɧɢɣ ɬɚ ɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫɢ ɞɥɹ 
ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɫɩɨɥɭɤ ɚɡɨɬɭ, ɮɨɫɮɨɪɭ ɬɚ ɿɧ., 
ɹɤɿ ɛɭɞɭɬɶ ɡɞɿɣɫɧɟɧɿ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ.  
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ɊɈɁȾȱɅ 2. ȼɂȻȱɊ ɇȺɉɊəɆɄɍ ȱ ɆȿɌɈȾɂɄɂ ɉɊɈȼȿȾȿɇɇə 
ȿɄɋɉȿɊɂɆȿɇɌȺɅЬɇɂɏ ȾɈɋɅȱȾɀȿɇЬ 

2.1. ȼɢɛɿɪ ɧɚɩɪɹɦɤɭ ɞɨɫɥɿɞɠɟɧь 

Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɜ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ ɿ ɦɿɫɬ, ɨɫɬɚɧɧɿɯ ɞɨɫɹɝɧɟɧɶ ɡɚɤɨɪɞɨɧɧɢɯ ɿ ɜɿɬɱɢɡɧɹɧɢɯ ɜɱɟɧɢɯ ɭ 
ɰɿɣ ɝɚɥɭɡɿ, ɡ ɨɞɧɿєʀ ɫɬɨɪɨɧɢ, ɚ ɬɚɤɨɠ ɧɟɜɩɢɧɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ ɜɨɞɨɣɦ, 
ɜɨɞɨɬɨɤɿɜ ɬɚ ɩɿɞɡɟɦɧɢɯ ɜɨɞ ɧɟɨɱɢɳɟɧɢɦɢ ɿ ɧɟɞɨɫɬɚɬɧɶɨ ɨɱɢɳɟɧɢɦɢ 
ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ, ɡ ɿɧɲɨʀ, ɫɜɿɞɱɚɬɶ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɧɚɭɤɨɜɨɝɨ 
ɨɛґɪɭɧɬɭɜɚɧɧɹ, ɪɨɡɪɨɛɤɢ, ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɢɯ, ɟɮɟɤɬɢɜɧɢɯ, ɦɚɥɨɜɿɞɯɨɞɧɢɯ ɬɚ ɟɤɨɧɨɦɿɱɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɬɚ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ɂ ɚɧɚɥɿɡɭ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ 
(ɯɭɬɪɹɧɢɯ, ɫɭɤɨɧɧɢɯ ɮɚɛɪɢɤ, ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ) ɬɚ ɯɚɪɱɨɜɨʀ 
(ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɦɚɫɥɨɪɨɛɧɢɯ, ɫɢɪɨɪɨɛɧɢɯ, ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ) 
ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ ɿ ɜɢɦɨɝ ɞɨ ɹɤɨɫɬɿ ɨɱɢɳɟɧɢɯ ɜɨɞ ɡɪɨɛɥɟɧɨ ɜɢɫɧɨɜɨɤ ɩɪɨ 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɪɨɜɟɞɟɧɧɹ ɤɨɦɩɥɟɤɫɭ ɞɨɫɥɿɞɠɟɧɶ ɭ ɞɜɨɯ ɧɚɩɪɹɦɚɯ.  

Ɉɞɢɧ ɿɡ ɧɚɩɪɹɦɿɜ ɞɨɫɥɿɞɠɟɧɶ - ɰɟ ɧɚɭɤɨɜɟ ɨɛґɪɭɧɬɭɜɚɧɧɹ, ɞɨɫɥɿɞɠɟɧɧɹ 
ɬɚ ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɣ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɚɦɢ ɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɬɚ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɧɚ ɨɱɢɳɟɧɧɹ 
ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɡɚɞɨɜɨɥɶɧɹɸɬɶ ɜɢɦɨɝɚɦ 
ɩɨɞɚɥɶɲɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɨɤɪɟɦɨ ɚɛɨ ɜ 
ɩɨєɞɧɚɧɧɿ ɡ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɮɟɤɚɥɶɧɢɦɢ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɦɿɫɬɚ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɚɧɚɥɿɡɭ ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɣ ɨɛґɪɭɧɬɨɜɚɧɨ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ. ɋɬɿɱɧɿ ɜɨɞɢ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ є 
ɩɨɥɿɞɢɫɩɟɪɫɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɜɨɧɢ ɦɿɫɬɹɬɶ ɤɨɥɨʀɞɧɿ ɬɚ ɪɨɡɱɢɧɟɧɿ ɪɟɱɨɜɢɧɢ. 
ɉɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɩɨɜɢɧɧɨ ɡɚɛɟɡɩɟɱɢɬɢ, ɩɨ-ɩɟɪɲɟ, ɜɢɞɚɥɟɧɧɹ 
ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ (ɲɟɪɫɬɿ, ɜɨɥɨɤɧɚ, ɱɚɫɬɢɧɨɤ ɡɟɪɧɚ, ɲɤɚɪɚɥɭɩɢ ɬɚ 
ɿɧ.), ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɯ ɬɜɟɪɞɢɯ ɿ ɟɦɭɥɶɝɨɜɚɧɢɯ (ɱɚɫɬɢɧɤɢ ɠɢɪɭ) ɞɨɦɿɲɨɤ, 
ɪɨɡɱɢɧɟɧɢɯ ɫɢɧɬɟɬɢɱɧɢɯ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ 
ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɪɨɛɨɬɿ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɬɚ ɨɛɥɚɞɧɚɧɧɹ, ɳɨ ɞɨɫɹɝɚєɬɶɫɹ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɟɬɨɞɿɜ ɮɥɨɬɚɰɿʀ; ɩɨ-ɞɪɭɝɟ, ɬɪɚɧɫɮɨɪɦɚɰɿɸ ɤɨɥɨʀɞɧɢɯ ɬɚ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɪɟɱɨɜɢɧ (ɛɿɥɤɿɜ ɤɨɥɚɝɟɧɭ, ɦɨɥɨɤɚ, ɩɨɥɿɫɚɯɚɪɢɞɿɜ, 
ɠɢɪɿɜ, ɛɚɪɜɧɢɤɿɜ, ɞɭɛɢɬɟɥɿɜ ɬɚ ɿɧ.), ɞɥɹ ɛɿɨɥɨɝɿɱɧɨʀ ɞɟɫɬɪɭɤɰɿʀ ɹɤɢɯ 
ɩɨɬɪɿɛɧɢɣ ɬɪɢɜɚɥɢɣ ɱɚɫ, ɜ ɥɟɝɤɨɞɨɫɬɭɩɧɿ ɞɥɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ 
ɮɨɪɦɢ, - ɡɚ ɞɨɩɨɦɨɝɨɸ ɯɿɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɜ ɩɪɨɰɟɫɿ ɝɿɞɪɨɥɿɬɢɱɧɨɝɨ ɪɨɡɩɚɞɭ; 
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ɩɨ-ɬɪɟɬє, ɜɢɥɭɱɟɧɧɹ ɬɨɤɫɢɱɧɢɯ ɞɥɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɫɩɨɥɭɤ (ɣɨɧɿɜ ɜɚɠɤɢɯ 
ɦɟɬɚɥɿɜ, ɛɚɪɜɧɢɤɿɜ) – ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ [19]. 

Ⱦɪɭɝɢɣ ɧɚɩɪɹɦ ɞɨɫɥɿɞɠɟɧɶ - ɧɚɭɤɨɜɟ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɿ ɪɨɡɪɨɛɤɚ 
ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɩɨɞɚɥɶɲɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. 
Ⱥɧɚɥɿɡ ɨɫɧɨɜɧɢɯ ɬɟɧɞɟɧɰɿɣ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ ɩɨɤɚɡɚɜ 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɿ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɭ ɞɨɰɿɥɶɧɿɫɬɶ ɫɬɭɩɟɧɟɜɨɝɨ ɩɪɨɰɟɫɭ ɞɥɹ 
ɝɥɢɛɨɤɨɝɨ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɫɩɨɥɭɤ ɚɡɨɬɭ ɬɚ ɮɨɫɮɨɪɭ. 
ɉɪɢɫɭɬɧɿɫɬɶ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɥɟɝɤɨʀ ɬɚ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ ɹɤ 
ɥɟɝɤɨɨɤɢɫɧɸɜɚɧɨʀ, ɬɚɤ ɿ ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɨʀ ɨɪɝɚɧɿɤɢ ɭ ɜɢɫɨɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɡɭɦɨɜɥɸє ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɜ ɹɤɿɣ ɧɚ 
ɩɟɪɲɨɦɭ ɫɬɭɩɟɧɿ ɛɭɞɟ ɚɧɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɟɮɟɤɬɢɜɧɨ 
ɨɱɢɳɚɬɢ ɫɬɿɱɧɭ ɜɨɞɭ ɩɪɢ ɦɟɧɲɢɯ ɜɢɬɪɚɬɚɯ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɡ ɦɟɧɲɢɦ 
ɩɪɢɪɨɫɬɨɦ ɛɿɨɦɚɫɢ (ɜ 5-10 ɪɚɡɿɜ), ɬɚ ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɫɬɿɣɤɿɫɬɸ ɞɨ 
ɩɟɪɟɪɜ ɜ ɩɨɞɚɱɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɿ ɡɚɥɩɨɜɢɯ ɫɤɢɞɿɜ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɩɨɪɿɜɧɹɧɨ ɡ ɚɟɪɨɛɧɢɦ ɩɪɨɰɟɫɨɦ. ɇɚɫɬɭɩɧɢɦɢ ɫɬɭɩɟɧɹɦɢ ɛɭɞɭɬɶ 
ɩɨɫɥɿɞɨɜɧɨ ɚɧɨɤɫɢɞɧɢɣ ɬɚ ɚɟɪɨɛɧɢɣ ɩɪɨɰɟɫɢ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɟɮɟɤɬɢɜɧɨ 
ɜɢɞɚɥɹɬɢ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ, ɫɩɨɥɭɤɢ ɚɡɨɬɭ, ɮɨɫɮɨɪɭ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 
ɛɿɨɰɟɧɨɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɪɨɛɢɬɶ ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ 
ɬɟɯɧɿɱɧɨ ɞɨɰɿɥɶɧɢɦ (ɤɨɦɩɚɤɬɧɿ ɭɫɬɚɧɨɜɤɢ), ɦɚɥɨɜɿɞɯɨɞɧɢɦ ɿ ɟɤɨɧɨɦɿɱɧɢɦ 

[19]. 

Ɉɬɠɟ, ɧɨɜɚ ɛɿɨɬɟɯɧɨɥɨɝɿɹ ɩɟɪɟɞɛɚɱɚє ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɟ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɟ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɩɪɹɦɨɬɨɱɧɨɸ 
ɫɯɟɦɨɸ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɹɤ 
ɡɛɿɥɶɲɢɬɢ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɫɩɨɪɭɞ, ɬɚɤ ɿ ɫɬɜɨɪɢɬɢ ɩɪɨɫɬɨɪɨɜɭ ɫɭɤɰɟɫɿɸ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ – ɫɤɥɚɞɨɜɢɯ ɛɿɨɤɨɧɜɟєɪɚ, ɡɚɜɞɹɤɢ ɹɤɨɦɭ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɟɮɟɤɬɢɜɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɡɦɟɧɲɭєɬɶɫɹ ɤɿɥɶɤɿɫɬɶ 
ɛɿɨɦɚɫɢ ɜ ɫɩɨɪɭɞɚɯ, ɚ ɜɿɞɬɚɤ ɿ ɜɢɬɪɚɬɢ ɤɨɲɬɿɜ ɧɚ ʀʀ ɨɛɪɨɛɤɭ ɬɚ ɭɬɢɥɿɡɚɰɿɸ.  

 

2.2. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɨɦ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ 

 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɩɪɨɰɟɫɭ 
ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ, ɚ ɫɚɦɟ: ɡɦɿɧɢ ɡ ɱɚɫɨɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ ɜ 
ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɬɚ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɨɛ’єɦɭ, ɜɢɫɨɬɢ ɲɚɪɭ, 
ɜɨɥɨɝɨɫɬɿ ɬɚ ɟɮɟɤɬɭ ɡɧɟɜɨɞɧɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, ɲɜɢɞɤɨɫɬɿ ɩɿɞɣɨɦɭ 
ɝɪɚɧɢɰɿ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ, ɜɿɞɧɨɲɟɧɧɹ ɨɛ’єɦɭ ɭɳɿɥɶɧɟɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
ɞɨ ɡɚɝɚɥɶɧɨɝɨ ɣɨɝɨ ɨɛ’єɦɭ.  
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2.2.1. ȿɤɫɩɟɪɢɦɟɧɬɚɥьɧɚ ɭɫɬɚɧɨɜɤɚ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ 
 

Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ 
ɭɫɬɚɧɨɜɤɭ (ɪɢɫ. 2.1), ɹɤɚ ɦɚɥɚ ɧɚɫɬɭɩɧɿ ɟɥɟɦɟɧɬɢ: 

 ɧɚɩɿɪɧɢɣ ɛɚɤ 1 ɡ ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ ɨɛ’єɦɨɦ 1 ɞɦ3, ɨɛɥɚɞɧɚɧɢɣ 
ɬɪɭɛɤɨɸ 8 ɞɥɹ ɡɚɩɨɜɧɟɧɧɹ ɜɨɞɨɸ ɡ ɜɟɧɬɢɥɟɦ 2; 

 ɤɪɚɧ 3 ɧɚ ɬɪɭɛɰɿ 5 ɞɥɹ ɜɢɩɭɫɤɭ ɜɨɞɨɩɨɜɿɬɪɹɧɨʀ ɫɭɦɿɲɿ;  
 ɜɿɛɪɨɭɫɬɚɧɨɜɤɭ 4 ɞɥɹ ɪɿɜɧɨɦɿɪɧɨɝɨ ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ ɿ ɣɨɝɨ 

ɪɨɡɱɢɧɟɧɧɹ; 
 ɜɟɧɬɢɥɶ 6 ɧɚ ɬɪɭɛɰɿ ɜɿɞ ɤɨɦɩɪɟɫɨɪɚ ɞɥɹ ɪɟɝɭɥɸɜɚɧɧɹ ɬɢɫɤɭ 

ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ ɬɚ ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ ɜ ɧɚɩɿɪɧɢɣ ɛɚɤ; 

 ɫɤɥɹɧɢɣ ɦɿɪɧɢɣ ɰɢɥɿɧɞɪ 7 ɨɛ’єɦɨɦ 1 ɞɦ3
 ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ 

ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ. 

 
Ɋɢɫ. 2.1. ɋɯɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨʀ ɭɫɬɚɧɨɜɤɢ: 

1 – ɧɚɩɿɪɧɢɣ ɛɚɤ; 2 – ɜɟɧɬɢɥɶ ɞɥɹ ɡɚɥɢɜɭ ɜɨɞɢ 
ɬɚ ɜɢɩɭɫɤɭ ɜɨɞɨɩɨɜɿɬɪɹɧɨʀ ɫɭɦɿɲɿ; 3 – ɜɟɧɬɢɥɶ; 

4 – ɜɿɛɪɨɭɫɬɚɧɨɜɤɚ; 5 – ɬɪɭɛɤɚ; 6 – ɩɨɞɚɱɚ 
ɩɨɜɿɬɪɹ ɜɿɞ ɤɨɦɩɪɟɫɨɪɚ; 7 – ɦɿɪɧɢɣ ɰɢɥɿɧɞɪ; 8 – 

ɩɨɞɚɱɚ ɜɨɞɢ ɞɥɹ ɪɨɡɛɚɜɥɟɧɧɹ  

 

2.2.2. Ɂɚɜɞɚɧɧɹ ɿ ɦɟɬɨɞɢɤɚ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɜɿɞɨɤɪɟɦɥɟɧɧɹ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ ɫɬɿɱɧɨʀ ɜɨɞɢ ɦɟɬɨɞɨɦ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ 

 

Ɂɚɜɞɚɧɧɹɦɢ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɦɟɬɨɞɨɦ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ, ɡɚɥɟɠɧɨɫɬɟɣ 
ɟɮɟɤɬɿɜ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ 
ɜɨɞɿ, ɨɛ’єɦɭ ɬɚ ɜɢɫɨɬɢ ɲɚɪɭ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, ɲɜɢɞɤɨɫɬɿ ɩɿɞɣɨɦɭ 
ɝɪɚɧɢɰɿ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ. 
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Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ 8 ɞɦ3
 ɭɳɿɥɶɧɟɧɨɝɨ ɚɤɬɢɜɧɨɝɨ 

ɦɭɥɭ ɩɿɫɥɹ ɦɭɥɨɭɳɿɥɶɧɸɜɚɱɿɜ ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦ. Ɋɿɜɧɟ. Ʉɨɧɰɟɧɬɪɚɰɿɹ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ, ɹɤɭ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɜ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ ɝɪɚɜɿɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ 
Д242Ж, ɫɬɚɧɨɜɢɥɚ 29,2 ɝ/ɞɦ3. Ɇɨɞɟɥɶɧɿ ɫɭɫɩɟɧɡɿʀ ɩɪɢɝɨɬɨɜɥɟɧɨ ɲɥɹɯɨɦ 
ɪɨɡɛɚɜɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ (ɬɚɛɥ. 2.1).  

ȼ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɞɜɿ ɝɪɭɩɢ ɞɨɫɥɿɞɿɜ ɩɪɢ 
ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ 0,1 ɬɚ 0,2 Ɇɉɚ.  

ɉɪɢ ɡɚɤɪɢɬɢɯ ɜɟɧɬɢɥɹɯ 2, 3 ɿ ɜɿɞɤɪɢɬɨɦɭ 6 ɜɿɞ ɤɨɦɩɪɟɫɨɪɚ ɜ ɛɚɤ 
ɩɨɞɚɜɚɥɢ ɩɨɜɿɬɪɹ, ɬɢɫɤ ɧɚɫɢɱɟɧɧɹ ɪɟɝɭɥɸɜɚɥɢ ɜɟɧɬɢɥɟɦ 6. ɇɚɩɿɪɧɢɣ ɛɚɤ 
ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɜɿɛɪɨɭɫɬɚɧɨɜɤɭ ɞɥɹ ɤɪɚɳɨɝɨ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɬɚ ɪɨɡɱɢɧɟɧɧɹ 
ɩɨɜɿɬɪɹ ɭ ɜɨɞɿ. Ɍɪɢɜɚɥɿɫɬɶ ɧɚɫɢɱɟɧɧɹ ɩɪɢɣɧɹɬɨ 4 ɯɜ. 

Ɍɚɛɥɢɰɹ 2.1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɞɟɥьɧɢɯ ɫɭɫɩɟɧɡɿɣ 

№ 
ɦɨɞɟɥьɧɨʀ 
ɫɭɫɩɟɧɡɿʀ 

Ɉɛ’єɦ ɭɳɿɥьɧɟɧɨɝɨ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɫɦ3

 

Ɉɛ’єɦ ɜɨɞɢ ɞɥɹ 
ɪɨɡɛɚɜɥɟɧɧɹ, ɫɦ3

 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ ɭ ɦɨɞɟɥьɧɿɣ 

ɫɭɫɩɟɧɡɿʀ, ɝ/ɞɦ3
 

1 500 500 14,6 

2 230 770 6,86 

3 142 858 4,2 

 
ɉɨɬɿɦ ɜɨɞɨɩɨɜɿɬɪɹɧɭ ɫɭɦɿɲ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɪɭɛɤɢ ɩɨɞɚɜɚɥɢ ɭ ɰɢɥɿɧɞɪ 

ɨɛ’єɦɨɦ 1 ɞɦ3, ɞɟ ɡɧɚɯɨɞɢɬɶɫɹ ɩɟɜɧɢɣ ɨɛ’єɦ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (ɞɢɜ. ɬɚɛɥ. 
2.1), ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɿ ɩɪɨɰɟɫ ɮɥɨɬɚɰɿʀ ɱɚɫɬɢɧɨɤ ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ ɛɭɥɶɛɚɲɤɚɦɢ ɩɨɜɿɬɪɹ, ɳɨ ɜɢɞɿɥɹɸɬɶɫɹ ɿɡ ɪɨɡɱɢɧɭ ɩɪɢ ɩɨɧɢɠɟɧɧɿ 
ɬɢɫɤɭ ɞɨ ɚɬɦɨɫɮɟɪɧɨɝɨ. ɉɪɨɬɹɝɨɦ 1 ɝɨɞ. ɡɚɦɿɪɸɜɚɥɢ ɜɢɫɨɬɭ ɲɥɚɦɭ, ɫɦ, ɬɚ 
ɨɛ’єɦ ɲɥɚɦɭ, ɫɦ3

.  

 

2.2.3. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɦɭɥɨɭɳɿɥьɧɟɧɧɹ ɦɟɬɨɞɨɦ ɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ 

 
Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɮɥɨɬɚɰɿɣɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 

ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɭɫɬɚɧɨɜɤɭ (ɞɢɜ. ɪɢɫ. 2.1) ɿ ɦɨɞɟɥɶɧɿ 
ɫɭɫɩɟɧɡɿʀ (ɞɢɜ. ɬɚɛɥ. 2.1). Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɧɨ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ 
ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ ɩɨɜɿɬɪɹɦ 0,1 ɬɚ 0,2 Ɇɉɚ, ɬɪɢɜɚɥɨɫɬɿ ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ 
ɩɨɜɿɬɪɹɦ 4 ɯɜ. ɋɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɩɪɨɰɟɫɨɦ ɮɥɨɬɚɰɿɣɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɡɞɿɣɫɧɟɧɨ ɩɪɨɬɹɝɨɦ 24 ɝɨɞ. ȼ ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɠɟɧɶ 
ɜɢɡɧɚɱɟɧɨ ɜɨɥɨɝɿɫɬɶ, ɟɮɟɤɬ ɡɧɟɜɨɞɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɱɟɪɟɡ ɩɟɜɧɿ 
ɩɪɨɦɿɠɤɢ ɱɚɫɭ ɮɥɨɬɚɰɿɣɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ. 
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2.2.4. Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɟɬɨɞɭ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ 
ɫɬɿɱɧɢɯ ɜɨɞ ɫɩɟɰɢɮɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧь 

 

2.2.4.1. ȼɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɛɚɪɜɧɢɤɿɜ 

 
Ɂɚɜɞɚɧɧɹɦɢ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 

ɜɨɞ ɜɿɞ ɛɚɪɜɧɢɤɿɜ ɦɟɬɨɞɨɦ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ, ɡɚɥɟɠɧɨɫɬɟɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ, ɨɛ’єɦɭ ɬɚ ɜɢɫɨɬɢ ɲɥɚɦɭ, 
ɫɬɭɩɟɧɹ ɩɪɨɹɫɧɟɧɧɹ ɿ ɡɧɟɛɚɪɜɥɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 
ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ. 

Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɞɨɫɥɿɞɿɜ ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ ɩɪɨɛɢ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡ ɚɤɬɢɜɧɢɦ 
ɦɭɥɨɦ ɧɚ ɜɢɯɨɞɿ ɡ ɩɟɪɲɨʀ ɫɟɤɰɿʀ ɚɟɪɨɬɟɧɤɿɜ ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ   
ɦ. Ɋɿɜɧɟ. Ʉɨɧɰɟɧɬɪɚɰɿɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɜɢɡɧɚɱɟɧɚ ɝɪɚɜɿɦɟɬɪɢɱɧɢɦ 
ɦɟɬɨɞɨɦ Д242Ж, ɫɬɚɧɨɜɢɥɚ 3,0-3,5 ɝ/ɞɦ3. Ⱦɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɧɚ 
ɩɪɢɝɨɬɨɜɥɟɧɢɯ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɹɯ (ɬɚɛɥ. 2.2). Ⱦɥɹ ɡɛɿɥɶɲɟɧɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɭɥɨɜɭ ɫɭɦɿɲ ɜɿɞɫɬɨɸɜɚɥɢ ɡ ɩɨɞɚɥɶɲɢɦ ɡɥɢɜɨɦ ɩɪɨɹɫɧɟɧɨɝɨ 
ɲɚɪɭ ɜɨɞɢ. ȼ ɞɨɫɥɿɞɠɟɧɧɹɯ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɛɚɪɜɧɢɤ ɤɨɪɢɱɧɟɜɢɣ 
ɤɢɫɥɨɬɧɢɣ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɭ ɪɨɡɱɢɧɿ 10 ɦɝ/ɞɦ3

.  

Ʉɨɧɰɟɧɬɪɚɰɿɸ ɛɚɪɜɧɢɤɚ ɜɢɡɧɚɱɚɥɢ ɤɨɥɨɪɢɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ Д243Ж ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɮɨɬɨɟɥɟɤɬɪɨɤɨɥɨɪɢɦɟɬɪɚ ɄɎɄ-2-ɍɏɅ 4.2.  

Ɍɚɛɥɢɰɹ 2.2  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɞɟɥьɧɢɯ ɫɭɫɩɟɧɡɿɣ 

№ ɦɨɞɟɥьɧɨʀ 
ɫɭɫɩɟɧɡɿʀ 

Ʉɿɥьɤɿɫɬь ɫɬɿɱɧɨʀ 
ɜɨɞɢ ɡ ɚɤɬɢɜɧɢɦ 

ɦɭɥɨɦ, ɫɦ3
 

Ʉɿɥьɤɿɫɬь ɪɨɡɱɢɧɭ ɡ 
ɛɚɪɜɧɢɤɨɦ, ɫɦ3

 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɭ 

ɩɪɨɛɿ, ɝ/ɞɦ3
 

1 200 500 1,01 

2 200 500 1,6 

3 200 500 0,94 

4 200 500 2,44 

 
Ʉɨɧɰɟɧɬɪɚɰɿɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ ɜɢɡɧɚɱɚɥɚɫɶ ɡɚ ɫɟɪɟɞɧɿɦ 

ɡɧɚɱɟɧɧɹɦ ɡ ɬɪɶɨɯ ɚɧɚɥɿɡɿɜ.  
Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 

ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɭɫɬɚɧɨɜɤɭ (ɞɢɜ. ɪɢɫ. 2.1). ɋɬɿɱɧɭ ɜɨɞɭ ɡ ɚɤɬɢɜɧɢɦ ɦɭɥɨɦ 
ɩɨɞɚɜɚɥɢ ɜ ɫɤɥɹɧɢɣ ɰɢɥɿɧɞɪ. Ɋɨɡɱɢɧ ɛɚɪɜɧɢɤɚ ɧɚɫɢɱɭɜɚɥɢ ɩɨɜɿɬɪɹɦ ɜ 
ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ ɩɪɢ ɬɢɫɤɭ 0,2 Ɇɉɚ ɿ ɬɪɢɜɚɥɨɫɬɿ 4 ɯɜ., ɚ ɩɨɬɿɦ ɩɨɞɚɜɚɥɢ ɜ 
ɫɤɥɹɧɢɣ ɰɢɥɿɧɞɪ ɞɥɹ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ. 
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2.2.4.2. ȼɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɣɨɧɿɜ ɦɿɞɿ ɦɟɬɨɞɨɦ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ 

 

Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɡɧɚɱɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɜɿɞ ɣɨɧɿɜ ɦɿɞɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɿ 
ɧɟɨɛɯɿɞɧɭ ɞɨɡɭ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɩɪɢɝɨɬɨɜɥɟɧɨ ɪɨɡɱɢɧ ɦɿɞɿ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ 2 ɦɝ/ɫɦ3

 ɭ ɪɨɡɱɢɧɿ HNO3 – 0,1 ɦɨɥɶ/ɞɦ3, ɡ ɹɤɨɝɨ ɝɨɬɨɜɢɥɢ 
ɲɥɹɯɨɦ ɪɨɡɛɚɜɥɟɧɧɹ ɜɨɞɨɸ ɲɿɫɬɶ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ 
ɣɨɧɿɜ ɦɿɞɿ, ɦɝ/ɞɦ3: 0,5; 1; 2; 3; 5 ɿ 8. 

Ɇɨɞɟɥɶɧɿ ɪɨɡɱɢɧɢ ɧɚɫɢɱɭɜɚɥɢ ɩɨɜɿɬɪɹɦ ɜ ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ (ɞɢɜ. ɪɢɫ. 2.1) ɩɪɢ ɬɢɫɤɭ 0,2 Ɇɉɚ ɿ 
ɬɪɢɜɚɥɨɫɬɿ ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ 4 ɯɜ., ɩɿɫɥɹ ɱɨɝɨ ɜɢɥɢɜɚɥɢ ɜ ɰɢɥɿɧɞɪ 
ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ.  

Ʉɨɧɰɟɧɬɪɚɰɿɸ ɣɨɧɿɜ ɦɿɞɿ ɜ ɩɪɨɹɫɧɟɧɿɣ ɜɨɞɿ ɩɿɫɥɹ ʀɯ ɜɡɚєɦɨɞɿʀ ɡ 
ɚɤɬɢɜɧɢɦ ɦɭɥɨɦ, ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɿ ɮɥɨɬɚɰɿɣɧɨɝɨ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɭɬɜɨɪɟɧɢɯ 
ɩɥɚɫɬɿɜɰɿɜ ɜɿɞ ɜɨɞɢ ɜɢɡɧɚɱɚɥɢ ɧɚ ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɿɣɧɨɦɭ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿ 
ɋ-115-Ɇ1 (ɜ ɥɚɛɨɪɚɬɨɪɿʀ Ɉɛɥɚɫɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɜ 
Ɋɿɜɧɟɧɫɶɤɿɣ ɨɛɥɚɫɬɿ, ɦ. Ɋɿɜɧɟ). ȼɿɞɿɛɪɚɧɿ ɞɥɹ ɚɧɚɥɿɡɭ ɩɪɨɛɢ ɮɿɥɶɬɪɭɜɚɥɢ 
ɱɟɪɟɡ ɩɚɩɟɪɨɜɿ ɮɿɥɶɬɪɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɜɿɞɛɢɪɚɥɢ ɩɪɨɛɢ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɡ 
ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ȼȺɌ «Ɋɿɜɧɟɚɡɨɬ» (ɦ. Ɋɿɜɧɟ) ɿ ɜɢɡɧɚɱɚɥɢ 
ɤɨɧɰɟɧɬɪɚɰɿɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɧɢɯ ɝɪɚɜɿɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ Д242Ж –            

2,7 ɝ/ɞɦ3. Ⱥɤɬɢɜɧɢɣ ɦɭɥ ɛɭɜ ɬɟɦɧɨ-ɫɿɪɨɝɨ ɤɨɥɶɨɪɭ, ɞɨɛɪɟ ɨɫɿɞɚɜ, ɩɪɢ 
ɦɿɤɪɨɫɤɨɩɿɸɜɚɧɧɿ ɜɢɹɜɢɥɨɫɶ, ɳɨ ɜɿɧ ɦɿɫɬɢɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
ɱɟɪɟɜɨɜɿɣɱɚɫɬɢɯ (Aspidisca), ɤɪɭɝɥɨɜɿɣɱɚɫɬɢɯ (Vorticella) ɿɧɮɭɡɨɪɿɣ, 
ɤɨɥɨɜɟɪɬɨɤ ɬɚ ɿɧɲɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ, ɹɤɿ ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ɞɨɛɪɟ ɩɪɚɰɸɸɱɨɝɨ 
ɦɭɥɭ. 

Ʉɨɧɰɟɧɬɪɚɰɿɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɥɹ ɜɢɥɭɱɟɧɧɹ ɣɨɧɿɜ ɦɿɞɿ ɛɭɥɨ ɩɪɢɣɧɹɬɨ 
ɜ ɞɿɚɩɚɡɨɧɿ 100 - 300 ɦɝ/ɞɦ3

. 

 

2.3. Ⱦɨɫɥɿɞɠɟɧɧɹ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɦɟɬɨɞɨɦ  ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 

 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɧɚɱɟɧɶ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, ɜɩɥɢɜɭ ɧɟɝɚɬɢɜɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ 
ɩɟɪɟɛɿɝ ɩɪɨɰɟɫɭ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ. 

Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ 
ɭɫɬɚɧɨɜɤɭ (ɪɢɫ. 2.2). 
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Ɋɢɫ. 2.2. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ: 
1 – ɜɢɩɪɹɦɥɹɱ; 2 – ɜɨɥɶɬɦɟɬɪ; 3 – ɚɦɩɟɪɦɟɬɪ; 4 – ɛɚɱɨɤ ɿɡ ɦɨɞɟɥɶɧɢɦ ɪɨɡɱɢɧɨɦ;  

5 – ɪɟɝɭɥɹɬɨɪ ɜɢɬɪɚɬɢ; 6 – ɩɚɤɟɬ ɟɥɟɤɬɪɨɞɿɜ; 7 – ɫɢɫɬɟɦɚ ɪɨɡɩɨɞɿɥɟɧɧɹ 
ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ; 8 – ɪɨɡɩɨɞɿɥɶɧɚ ɩɟɪɟɝɨɪɨɞɤɚ; 9 – ɤɚɦɟɪɚ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ; 

10 – ɤɚɦɟɪɚ ɮɥɨɬɚɰɿʀ; 11 – ɥɨɬɨɤ ɫɤɢɞɭ ɲɥɚɦɭ; 12 – ɫɢɫɬɟɦɢ ɩɨɫɬɿɣɧɨɝɨ ɪɿɜɧɹ;   
13 – ɬɪɭɛɨɩɪɨɜɿɞ ɜɿɞɜɨɞɭ ɨɱɢɳɟɧɨʀ ɜɨɞɢ 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɧɨ ɧɚ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɚɯ, ɹɤɿ ɩɪɢɝɨɬɨɜɥɟɧɨ 
ɲɥɹɯɨɦ ɪɨɡɛɚɜɥɟɧɧɹ ɦɨɥɨɤɚ ɜɿɞɫɬɨɹɧɨɸ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ. 
Ʉɨɧɰɟɧɬɪɚɰɿɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɜɢɡɧɚɱɚɥɢ ɡɚ ɦɟɬɨɞɢɤɨɸ Д244Ж, 
ɭ ɦɨɞɟɥɶɧɨɦɭ ɪɨɡɱɢɧɿ ɏɋɄ –1560 ɦɝ/ɞɦ3

.  

Ɇɨɞɟɥɶɧɢɣ ɪɨɡɱɢɧ ɧɚɥɢɜɚɥɢ ɜ ɛɚɱɨɤ ɩɨɫɬɿɣɧɨɝɨ ɪɿɜɧɹ 4, ɡɜɿɞɤɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɪɨɡɩɨɞɿɥɶɧɨʀ ɫɢɫɬɟɦɢ 7 ɜɿɧ ɧɚɞɯɨɞɢɜ ɭ ɤɚɦɟɪɭ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ 9 (ɬɚɛɥ. 2.3). Ʉɿɥɶɤɿɫɬɶ ɪɨɡɱɢɧɭ ɪɟɝɭɥɸɜɚɥɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɡɚɬɢɫɤɚɱɚ 5.  

ɉɪɢ ɩɪɨɯɨɞɠɟɧɧɿ ɩɨɫɬɿɣɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ ɡɚɞɚɧɨʀ ɫɢɥɢ ɱɟɪɟɡ 
ɩɚɤɟɬ ɡɚɥɿɡɧɢɯ ɟɥɟɤɬɪɨɞɿɜ 6, ɩɪɢєɞɧɚɧɢɯ ɛɿɩɨɥɹɪɧɨ ɞɨ ɞɠɟɪɟɥɚ ȿɊɋ 1, 
ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɯɿɞ ɭ ɜɨɞɭ ɣɨɧɿɜ ɞɜɨɯɜɚɥɟɧɬɧɨɝɨ ɡɚɥɿɡɚ, ɜɡɚєɦɨɞɿɹ ɡ 
ɝɿɞɪɨɤɫɢɥɶɧɢɦɢ ɝɪɭɩɚɦɢ ɡ ɭɬɜɨɪɟɧɧɹɦ FО(Ɉɇ)2, ɨɤɢɫɧɟɧɧɹ ɜ ɩɪɢɫɭɬɧɨɫɬɿ 
ɤɢɫɧɸ ɿ ɭɬɜɨɪɟɧɧɹ FО(Ɉɇ)3, ɤɨɚɝɭɥɹɰɿɹ ɤɨɥɨʀɞɧɢɯ ɱɚɫɬɢɧɨɤ ɝɿɞɪɨɤɫɢɞɿɜ, 
ɜɢɞɿɥɟɧɧɹ ɟɥɟɤɬɪɨɥɿɬɢɱɧɨɝɨ ɝɚɡɭ (ɜɨɞɧɸ). 

ȼɧɚɫɥɿɞɨɤ ɞɿʀ ɫɨɪɛɰɿɣɧɢɯ ɫɢɥ ɬɚ ɟɥɟɤɬɪɨɫɬɚɬɢɱɧɢɯ ɫɢɥ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɚ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɫɨɪɛɰɿɹ ɩɥɚɫɬɿɜɰɹɦɢ FО(Ɉɇ)2 ɬɚ FО(Ɉɇ)3 ɡɚɛɪɭɞɧɟɧɶ ɜɨɞɢ ɬɚ 
ɚɛɫɨɪɛɰɿɹ ɟɥɟɤɬɪɨɥɿɬɢɱɧɨɝɨ ɝɚɡɭ. ɍɬɜɨɪɟɧɿ ɚɝɪɟɝɚɬɢ ɩɿɞ ɜɩɥɢɜɨɦ ɫɢɥɢ 
Ⱥɪɯɿɦɟɞɚ ɪɭɯɚɸɬɶɫɹ ɞɨ ɩɨɜɟɪɯɧɿ ɩɨɞɿɥɭ ɮɚɡ «ɪɿɞɢɧɚ-ɝɚɡ» ɜ ɩɪɨɰɟɫɿ 
ɮɥɨɬɚɰɿʀ. 
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Ɍɚɛɥɢɰɹ 2.3 

Ʉɨɧɫɬɪɭɤɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ ɭɫɬɚɧɨɜɤɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 
ɉɚɪɚɦɟɬɪ ɉɨɡɧɚɱɟɧɧɹ Ɋɨɡɦɿɪɧɿɫɬь ȼɟɥɢɱɢɧɚ 

ɒɢɪɢɧɚ ɤɚɦɟɪɢ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ȼɟɥ ɫɦ 15,2 

ȼɢɫɨɬɚ ɪɿɜɧɹ ɜɨɞɢ ɜ ɭɫɬɚɧɨɜɰɿ ɇɜ ɫɦ 20,0 

Ⱦɨɜɠɢɧɚ ɤɚɦɟɪɢ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ Lɟɥ 

ɫɦ 
10,8 

Ⱦɨɜɠɢɧɚ ɤɚɦɟɪɢ ɮɥɨɬɚɰɿʀ Lɮɥ ɫɦ 43,2 

Ʉɿɥьɤɿɫɬь ɟɥɟɤɬɪɨɞɿɜ n ɲɬ. 8 

Ɇɚɬɟɪɿɚɥ ɟɥɟɤɬɪɨɞɿɜ - - ɡɚɥɿɡɨ 

Ɍɨɜɳɢɧɚ ɟɥɟɤɬɪɨɞɿɜ d ɫɦ 0,15 

Ɋɨɡɦɿɪɢ ɨɞɧɨɝɨ ɟɥɟɤɬɪɨɞɚ  axb ɫɦɯɫɦ 12,3ɯ15,2 

ȼɿɞɫɬɚɧь ɦɿɠ ɟɥɟɤɬɪɨɞɚɦɢ ɫ ɫɦ 1,0 

ɉɥɨɳɚ ɨɞɧɨɝɨ ɟɥɟɤɬɪɨɞɚ fɟɥ ɫɦ2 187 

Ɉɛ’єɦ ɤɚɦɟɪɢ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ Wɟɥ ɫɦ3 3300 

Ɉɛ’єɦ ɤɚɦɟɪɢ ɮɥɨɬɚɰɿʀ Wɮɥ ɫɦ3 13200 

Ɂɚɝɚɥьɧɢɣ ɨɛ’єɦ ɭɫɬɚɧɨɜɤɢ W ɫɦ3 16500 

Ɉɛ’єɦ, ɳɨ ɡɚɣɦɚɸɬь 
ɟɥɟɤɬɪɨɞɢ 

Wɟ ɫɦ3 224,4 

 

ȱɡ ɤɚɦɟɪɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɦɨɞɟɥɶɧɢɣ ɪɨɡɱɢɧ ɧɚɞɯɨɞɢɜ ɭ ɤɚɦɟɪɭ 
ɮɥɨɬɚɰɿʀ 10 (ɞɢɜ. ɬɚɛɥ. 2.3) ɞɥɹ ɪɨɡɞɿɥɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɬɚ ɫɮɥɨɬɨɜɚɧɨɝɨ 
ɲɥɚɦɭ. Ɉɱɢɳɟɧɭ ɜɨɞɭ ɜɿɞɛɢɪɚɥɢ ɡ ɧɢɠɧɶɨʀ ɱɚɫɬɢɧɢ ɤɚɦɟɪɢ ɮɥɨɬɚɰɿʀ, ɚ 
ɡɚɬɪɢɦɚɧɿ ɞɨɦɿɲɤɢ – ɮɥɨɬɚɰɿɣɧɢɣ ɲɥɚɦ – ɡ ɜɟɪɯɧɶɨʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɥɨɬɤɚ 
ɞɥɹ ɫɤɢɞɭ ɲɥɚɦɭ 11. Ⱦɥɹ ɪɨɡɞɿɥɟɧɧɹ ɨɛ’єɦɭ ɜɨɞɢ ɦɿɠ ɟɥɟɤɬɪɨɞɧɢɦ 9 ɬɚ 
ɮɥɨɬɚɰɿɣɧɢɦ 10 ɜɿɞɞɿɥɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ ɜɟɪɬɢɤɚɥɶɧɭ ɩɟɪɟɝɨɪɨɞɤɭ 8, ɳɨ 
ɪɨɡɦɿɳɟɧɚ ɧɢɠɱɟ ɪɿɜɧɹ ɜɨɞɢ ɜ ɭɫɬɚɧɨɜɰɿ. ɇɟɨɛɯɿɞɧɢɣ ɨɛ’єɦ ɜɨɞɢ 
ɩɿɞɬɪɢɦɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɢɫɬɟɦɢ ɩɨɫɬɿɣɧɨɝɨ ɪɿɜɧɹ 12, ɜɿɞɜɿɞ ɨɱɢɳɟɧɨʀ 
ɜɨɞɢ ɡɞɿɣɫɧɸɜɚɥɢ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 13. ȿɥɟɤɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɪɟєɫɬɪɭɜɚɥɢ ɤɨɧɬɪɨɥɶɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɢɦɢ 
ɩɪɢɥɚɞɚɦɢ: ɚɦɩɟɪɦɟɬɪɨɦ 3 ɬɚ ɜɨɥɶɬɦɟɬɪɨɦ 2. əɤ ɞɠɟɪɟɥɨ ɩɨɫɬɿɣɧɨɝɨ 
ɫɬɪɭɦɭ ɜɢɤɨɪɢɫɬɚɧɨ ɜɢɩɪɹɦɥɹɱ 1 (ȼɋȺ – 2Ⱥ ɡ ɫɢɥɨɸ ɫɬɪɭɦɭ 0,5-150 Ⱥ), 
ɳɨ ɠɢɜɢɬɶɫɹ ɜɿɞ ɦɟɪɟɠɿ ɡɦɿɧɧɨɝɨ ɫɬɪɭɦɭ U=220 ȼ, φ = 50 Ƚɰ. 

Ɉɫɧɨɜɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, 
ɳɨ ɞɨɫɥɿɞɠɭɜɚɥɢ: 

 ɜɢɬɪɚɬɚ ɜɨɞɢ, ɹɤɚ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ, ɦ3/ɝɨɞ: 

3,6w
q

t
 ,                     (2.1) 
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ɞɟ w – ɨɛ’єɦ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, ɞɦ3
; t – ɱɚɫ, ɡɚ ɹɤɢɣ ɜɿɞɿɛɪɚɧɨ ɩɪɨɛɭ, ɫ; 

 ɝɭɫɬɢɧɚ ɫɬɪɭɦɭ i, Ⱥ/ɦ2
: 

 1

I
i

n f



,                       (2.2) 

ɞɟ І – ɫɢɥɚ ɫɬɪɭɦɭ ɧɚ ɞɿɥɹɧɰɿ ɤɨɥɚ, Ⱥ; n – ɤɿɥɶɤɿɫɬɶ ɟɥɟɤɬɪɨɞɿɜ, ɲɬ.; f – 

ɩɥɨɳɚ ɨɞɧɨɝɨ ɟɥɟɤɬɪɨɞɚ, ɦ2
; 

 ɩɢɬɨɦɚ ɜɢɬɪɚɬɚ ɫɬɪɭɦɭ D, Ⱥ·ɝɨɞ/ɦ3
: 

І
D

q
 ;                       (2.3) 

 ɟɥɟɤɬɪɢɱɧɚ ɩɨɬɭɠɧɿɫɬɶ ɭɫɬɚɧɨɜɤɢ Ɋ, ȼɬ: 

Ɋ U I  ,                      (2.4) 

ɞɟ U – ɧɚɩɪɭɝɚ, ȼ; 
 ɜɢɬɪɚɬɚ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ W, ȼɬ·ɝɨɞ, ɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɞɨɛɨɜɭ 

ɬɪɢɜɚɥɿɫɬɶ ɪɨɛɨɬɢ:  

24W P  .                      (2.5) 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɧɹɦ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɛɭɥɨ ɜɢɤɨɧɚɧɨ ɧɚɫɬɭɩɧɿ ɩɿɞɝɨɬɨɜɱɿ 
ɨɩɟɪɚɰɿʀ: ɡɚɩɨɜɧɟɧɨ ɤɚɦɟɪɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɬɚ ɮɥɨɬɚɰɿʀ ɜɨɞɨɩɪɨɜɿɞɧɨɸ 
ɜɨɞɨɸ, ɜɿɞɪɟɝɭɥɶɨɜɚɧɨ ɪɿɜɟɧɶ ɜɨɞɢ ɜ ɧɿɣ, ɜɫɬɚɧɨɜɥɟɧɨ ɨɞɧɚɤɨɜɭ ɜɢɬɪɚɬɭ 
ɜɨɞɢ ɧɚ ɜɯɨɞɿ ɬɚ ɜɢɯɨɞɿ (ɧɟɨɛɯɿɞɧɢɣ ɪɿɜɟɧɶ ɜɨɞɢ ɩɿɞɬɪɢɦɭɜɚɥɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɫɢɫɬɟɦɢ ɩɨɫɬɿɣɧɨɝɨ ɪɿɜɧɹ 12, ɜɢɬɪɚɬɭ – ɪɟɝɭɥɹɬɨɪɨɦ 5, ɞɢɜ. 
ɪɢɫ. 2.2), ɪɨɡɦɿɳɟɧɨ ɩɚɤɟɬ ɟɥɟɤɬɪɨɞɿɜ ɜ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɬɚ 
ɩɪɢєɞɧɚɧɨ ɞɨ ɞɠɟɪɟɥɚ ɫɬɪɭɦɭ, ɡɚɩɨɜɧɟɧɨ ɛɚɱɨɤ ɦɨɞɟɥɶɧɢɦ ɪɨɡɱɢɧɨɦ, 
ɩɟɪɟɜɿɪɟɧɨ ɩɪɚɜɢɥɶɧɿɫɬɶ ɟɥɟɤɬɪɢɱɧɢɯ ɡ’єɞɧɚɧɶ ɜɢɦɿɪɸɜɚɥɶɧɢɯ ɩɪɢɥɚɞɿɜ ɬɚ 
ɟɥɟɤɬɪɨɞɿɜ, ɩɿɞɤɥɸɱɟɧɨ ɜɢɩɪɹɦɥɹɱ ɞɨ ɡɨɜɧɿɲɧɶɨʀ ɦɟɪɟɠɿ. 

ɍɫɬɚɧɨɜɥɟɧɨ ɩɨɫɬɿɣɧɭ ɜɢɬɪɚɬɭ ɜɨɞɢ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ ɿ ɜɢɡɧɚɱɟɧɨ ʀʀ 
ɜɟɥɢɱɢɧɭ, ɹɤɚ ɫɬɚɧɨɜɢɥɚ 0,07 ɦ3/ɝɨɞ. 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɩɨɱɚɬɤɨɜɟ ɡɧɚɱɟɧɧɹ 
ɫɢɥɢ ɫɬɪɭɦɭ І, ɡɞɿɣɫɧɟɧɨ ɜɢɦɿɪɸɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɜɨɞɢ ɬɚ ɜɟɥɢɱɢɧɢ 
ɧɚɩɪɭɝɢ. ȼɢɦɿɪɸɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢ ɱɟɪɟɡ ɤɨɠɧɿ 5 ɯɜ.  

ɍ ɩɪɨɰɟɫɿ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɜɢɡɧɚɱɟɧɨ ɬɚɤɿ ɩɚɪɚɦɟɬɪɢ: ɧɚɩɪɭɝɚ ɬɚ ɫɢɥɚ 
ɫɬɪɭɦɭ, ɬɟɦɩɟɪɚɬɭɪɚ ɭ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ, ɜɢɫɨɬɚ ɲɥɚɦɭ ɭ ɤɚɦɟɪɿ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ hɲ ɬɚ ɧɚ ɜɿɞɫɬɚɧɿ 1, 3 ɿ 5 ɫɦ ɜɿɞ ɩɟɪɟɝɨɪɨɞɤɢ ɜ ɤɚɦɟɪɿ 
ɮɥɨɬɚɰɿʀ. 
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2.4. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɢɯ ɞɨɫɥɿɞɠɟɧь 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ 

ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ 

 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿɣ ɭɫɬɚɧɨɜɰɿ, ɹɤɚ 
ɫɤɥɚɞɚɥɚɫɶ ɡ ɞɜɨɯ ɚɧɚɟɪɨɛɧɢɯ, ɞɜɨɯ ɚɧɨɤɫɢɞɧɢɯ ɿ ɨɞɧɨɝɨ ɚɟɪɨɛɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɿɜ, ɡ’єɞɧɚɧɢɯ ɩɨɫɥɿɞɨɜɧɨ (ɪɢɫ. 2.3). 

 

  

 
Ɋɢɫ. 2.3. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 

 ɫɬɿɱɧɢɯ ɜɨɞ: 
1 – ɩɨɞɚɱɚ ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ; 2, 3 – ɚɧɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɜɿɞɩɨɜɿɞɧɨ ȱ ɿ ȱȱ 

ɫɬɭɩɟɧɹ; 4, 5 – ɚɧɨɤɫɢɞɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ȱ ɿ ȱȱ ɫɬɭɩɟɧɹ; 6 – ɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ; 7 –
ɤɨɦɩɪɟɫɨɪ; 8 – ɤɚɪɤɚɫ ɡ ɜɨɥɨɤɧɢɫɬɢɦ ɧɨɫɿєɦ ȼȱə; 9 – ɧɚɫɨɫ; 10 – ɬɪɭɛɨɩɪɨɜɿɞ 
ɞɥɹ ɰɢɪɤɭɥɹɰɿʀ ɜɨɞɢ ɿ ɡɪɨɲɭɜɚɧɧɹ ɜɨɥɨɤɨɧ;   11 – ɬɪɭɛɨɩɪɨɜɿɞ ɞɥɹ ɜɿɞɜɟɞɟɧɧɹ    

ɨɱɢɳɟɧɨʀ ɜɨɞɢ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɨɞɟɥɶɧɿ ɪɨɡɱɢɧɢ, ɳɨ 
ɿɦɿɬɭɜɚɥɢ ɫɬɿɱɧɭ ɜɨɞɭ ɦɨɥɨɤɨɡɚɜɨɞɭ ɿ ɛɭɥɢ ɩɪɢɝɨɬɨɜɥɟɧɿ ɲɥɹɯɨɦ 
ɪɨɡɛɚɜɥɟɧɧɹ ɜɿɞɫɬɨɹɧɨɸ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ, ɜ 
ɫɤɥɚɞ ɹɤɨʀ ɜɯɨɞɹɬɶ ɤɨɦɩɨɧɟɧɬɢ ɦɨɥɨɤɚ ɿ ɦɨɥɨɱɧɢɯ ɩɪɨɞɭɤɬɿɜ: ɦɨɥɨɱɧɿ 
ɛɿɥɤɢ, ɠɢɪɢ ɿ ɜɭɝɥɟɜɨɞɢ (ɬɚɛɥ. 2.4).  
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Ɍɚɛɥɢɰɹ 2.4 

ɋɤɥɚɞ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ, ɜɢɤɨɪɢɫɬɚɧɨʀ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ  
ɦɨɞɟɥьɧɢɯ ɪɨɡɱɢɧɿɜ 

№
№ 

ɩ/ɩ 

ɇɚɣɦɟɧɭ-

ɜɚɧɧɹ 

Ɂɚɜɨɞ-

ɜɢɪɨɛɧɢɤ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɝ, ɜ 100 ɝ ɩɪɨɞɭɤɬɭ 

Ʉɨɧɰɟɧɬɪɚ-

ɰɿɹ ɨɪɝɚɧɿɱ-

ɧɢɯ 
ɪɟɱɨɜɢɧ, 

ɝ/ɞɦ3
 

ɛɿɥɤɢ ɠɢɪɢ 
ɜɭɝɥɟ-

ɜɨɞɢ 
ɫɭɦɚ 

1 ɋɢɪɨɜɚɬɤɚ 
ɦɨɥɨɱɧɚ 
«əɝɨɬɢɧɫɶɤɚ» 

əɝɨɬɢɧɫɶɤɢɣ 
ɦɚɫɥɨɡɚɜɨɞ 1,0 - 3,5 4,5 45 

2 ɋɢɪɨɜɚɬɤɚ 
ɦɨɥɨɱɧɚ 
«ɑɚɣɤɚ» 

Ⱦɉ «ɑɚɣɤɚ», 
ɮɿɥɿɹ 
ɦɨɥɨɤɨɡɚɜɨɞɭ 
№4, ɦ. Ʉɢʀɜ 

0,6 0,4 0,11 1,11 11,1 

3 ɋɢɪɨɜɚɬɤɚ 
ɦɨɥɨɱɧɚ 
«Ƚɚɪɦɨɧɿɹ» 

Ʌɭɛɟɧɫɶɤɢɣ 
ɦɨɥɨɱɧɢɣ 
ɡɚɜɨɞ 

0,6 0,1 4,0 4,7 47 

4 ɋɢɪɨɜɚɬɤɚ 
ɦɨɥɨɱɧɚ 
«ɑɟɪɧɿɝɿɜɫɶɤɚ 
ɫɩɨɤɭɫɚ» 

ɑɟɪɧɿɝɿɜɫɶ-

ɤɢɣ 
ɦɨɥɨɤɨɡɚɜɨɞ 

1,0 - 3,5 4,5 45 

5 ɋɢɪɨɜɚɬɤɚ 
ɦɨɥɨɱɧɚ 

«Ʌɭɤɚɜɢɰɹ» 

Ɉɛɭɯɿɜɫɶɤɢɣ 
ɦɨɥɨɱɧɢɣ 
ɡɚɜɨɞ 

1,0 - 3,5 4,5 45 

 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ ɩɨɫɬɿɣɧɨɝɨ ɫɤɥɚɞɭ ɞɨɡɜɨɥɢɥɨ 
ɡɦɨɞɟɥɸɜɚɬɢ ɩɪɨɰɟɫɢ ɨɱɢɳɟɧɧɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɡɚɞɚɧɨʀ ɩɨɱɚɬɤɨɜɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɦɨɞɟɥɶɧɨɦɭ ɪɨɡɱɢɧɿ ɬɚ ɜɢɡɧɚɱɢɬɢ 
ɜɟɥɢɱɢɧɭ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜɫɿɯ 
ɫɬɭɩɟɧɟɣ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ʉɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɚɯ, ɜɢɡɧɚɱɟɧɿ ɡɚ 
ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ Д242, 244Ж, ɫɬɚɧɨɜɢɥɢ 940-4400 ɦɝ/ɞɦ3. Ɇɨɞɟɥɶɧɢɣ 
ɪɨɡɱɢɧ ɡ ɩɟɜɧɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɩɨɞɚɜɚɥɢ ɜ ɩɟɪɲɢɣ 
ɚɧɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ (ȱ ɫɬɭɩɟɧɹ), ɚ ɩɨɬɿɦ ɜɿɧ ɩɨɫɥɿɞɨɜɧɨ ɩɪɨɯɨɞɢɜ 
ɨɱɢɳɟɧɧɹ ɜ ɧɚɫɬɭɩɧɢɯ ɚɧɚɟɪɨɛɧɨɦɭ (ȱȱ ɫɬɭɩɟɧɹ), ɞɚɥɿ ɜ ɚɧɨɤɫɢɞɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ: ɩɨɫɥɿɞɨɜɧɨ ɜɿɞ ȱ ɞɨ ȱȱ ɫɬɭɩɟɧɿɜ, ɿ ɧɚɩɪɢɤɿɧɰɿ ɜɿɧ ɨɱɢɳɭɜɚɜɫɹ ɜ 
ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ. 

Ȼɿɨɪɟɚɤɬɨɪɢ ɛɭɥɢ ɜɢɝɨɬɨɜɥɟɧɿ ɡ ɩɨɥɿɟɬɢɥɟɧɨɜɢɯ єɦɧɨɫɬɟɣ ɰɢɥɿɧɞɪɢɱɧɨʀ 
ɮɨɪɦɢ ɡ ɤɨɧɿɱɧɢɦ ɞɧɢɳɟɦ (ɞɿɚɦɟɬɪ ɰɢɥɿɧɞɪɢɱɧɨʀ ɱɚɫɬɢɧɢ - 10 ɫɦ, ɜɢɫɨɬɚ 
ɚɧɚɟɪɨɛɧɢɯ ɫɟɤɰɿɣ - 48 ɫɦ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨʀ - 30 ɫɦ, ɪɨɛɨɱɢɣ ɨɛ’єɦ 
ɜɨɞɢ - 785 ɫɦ3, ɨɛ’єɦ ɝɚɡɨɜɨʀ ɮɚɡɢ ɜ ɚɧɚɟɪɨɛɧɢɯ ɫɟɤɰɿɹɯ - 2215 ɫɦ3, ɞɢɜ. 
ɬɚɛɥ. 2.5). 
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Ɍɚɛɥɢɰɹ 2.5 

Ʉɨɧɫɬɪɭɤɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ ɥɚɛɨɪɚɬɨɪɧɨʀ ɭɫɬɚɧɨɜɤɢ 

ɇɚɣɦɟɧɭ-

ɜɚɧɧɹ 

Ⱥɧɚɟɪɨɛɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ ȱ 

ɫɬɭɩɟɧɹ 

Ⱥɧɚɟɪɨɛɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ ȱȱ 

ɫɬɭɩɟɧɹ 

Ⱥɧɨɤɫɢɞ-

ɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ 
ȱ ɫɬɭɩɟɧɹ 

Ⱥɧɨɤɫɢɞ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ ȱȱ 
ɫɬɭɩɟɧɹ 

Ⱥɟɪɨɛ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ 

Ⱦɿɚɦɟɬɪ 
ɤɨɪɩɭɫɚ, ɦ 

0,1 0,1 0,1 0,1 0,1 

ȼɢɫɨɬɚ, ɦ 0,48 0,48 0,3 0,3 0,3 

ȼɢɫɨɬɚ ɜɨɞɢ, ɦ 0,15 0,15 0,15 0,15 0,15 

ȼɢɫɨɬɚ ɝɚɡɨɜɨʀ 
ɮɚɡɢ, ɦ 

0,33 0,33 - - - 

Ɂɚɝɚɥьɧɢɣ 
ɨɛ’єɦ, ɫɦ3

 
3000 3000 2000 2000 2000 

Ɉɛ’єɦ ɜɨɞɢ, 
ɫɦ3

 
785 785 785 785 785 

Ɉɛ’єɦ ɝɚɡɨɜɨʀ 
ɮɚɡɢ, ɫɦ3

 
2215 2215 - - - 

ȼɢɫɨɬɚ ɤɚɪ-

ɤɚɫɚ ɡ ɜɨɥɨɤ-

ɧɨɦ, ɦ: - ɭ 
ɝɚɡɨɜɿɣ ɮɚɡɿ; 
- ɭ ɜɨɞɿ 

 

 

 

0,2 

0,12 

 

 

 

0,2 

0,12 

 

 

 

- 

0,12 

 

 

 

- 

0,12 

 

 

 

- 

0,12 

Ʉɿɥьɤɿɫɬь, ɲɬ., 
ɜɢɬɤɿɜ 
ɜɨɥɨɤɧɚ ɧɚ 
ɤɚɪɤɚɫɿ 

260 255 220 80 70 

Ⱦɿɚɦɟɬɪ ɜɨ-

ɥɨɤɧɚ ɧɨɫɿɹ, 
ɦɦ 

3 3 3 3 3 

Ɉɛ’єɦ ɜɨɞɢ, 
ɹɤɢɣ ɡɚɣɦɚ-

ɸɬь ɜɨɥɨɤɧɚ, 
ɫɦ3

 

281 275 238 86 76 

Ʉɨɟɮɿɰɿєɧɬ 
ɧɚɩɨɜɧɟɧɧɹ 
ɜɨɥɨɤɧɚɦɢ 
ɨɛ’єɦɭ ɜɨɞɢ 

0,36 0,35 0,3 0,11 0,1 

Ɉɛ’єɦ ɝɚɡɨɜɨʀ 
ɮɚɡɢ, ɹɤɢɣ 
ɡɚɣɦɚɸɬь 
ɜɨɥɨɤɧɚ, ɫɦ3

 

468 459 - - - 

Ʉɨɟɮɿɰɿєɧɬ 
ɧɚɩɨɜɧɟɧɧɹ 
ɜɨɥɨɤɧɚɦɢ 
ɝɚɡɨɜɨʀ ɮɚɡɢ 

0,211 0,207 - - - 
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Ⱥɧɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɜɥɚɲɬɨɜɚɧɨ ɡɚɤɪɢɬɢɦɢ, ɳɨɛ ɭɧɢɤɧɭɬɢ ɞɨɫɬɭɩɭ 
ɩɨɜɿɬɪɹ, ɚɧɨɤɫɢɞɧɿ ɬɚ ɚɟɪɨɛɧɢɣ – ɜɿɞɤɪɢɬɿ. 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɫɨɫɿɜ, ɭɫɬɚɧɨɜɥɟɧɢɯ ɜ 

ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ, ɿ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɡ ɨɬɜɨɪɚɦɢ ɞɥɹ 
ɪɨɡɛɪɢɡɤɭɜɚɧɧɹ ɜɨɞɢ, ɡɞɿɣɫɧɸɜɚɥɢ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɪɟɚɝɭɸɱɢɯ ɦɚɫ. 

ȼ ɚɧɨɤɫɢɞɧɿ ɬɚ ɚɟɪɨɛɧɭ ɫɟɤɰɿʀ ɩɨɞɚɜɚɥɢ ɩɨɜɿɬɪɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɦɿɤɪɨɤɨɦɩɪɟɫɨɪɚ ɿ ɞɪɿɛɧɨɛɭɥɶɛɚɲɤɨɜɢɯ ɚɟɪɚɬɨɪɿɜ ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ 
ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɡɚɜɢɫɥɨɦɭ ɫɬɚɧɿ ɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ ɜ ɚɧɨɤɫɢɞɧɿɣ – 0,1-0,2 ɦɝ/ɞɦ3, ɜ ɚɟɪɨɛɧɿɣ - 1,6-2,5 

ɦɝ/ɞɦ3
.  

Ⱥɟɪɚɬɨɪɢ ɜɫɬɚɧɨɜɥɟɧɨ ɜ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɫɩɨɪɭɞɢ ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ 
ɜɢɩɚɞɟɧɧɹ ɜ ɨɫɚɞ ɱɚɫɬɢɧɨɤ ɦɭɥɭ ɿ ɛɿɨɨɛɪɨɫɬɚɧɶ, ɜɿɞɨɤɪɟɦɥɟɧɢɯ ɜɿɞ ɧɨɫɿʀɜ. 
ȼɢɬɪɚɬɚ ɩɨɜɿɬɪɹ – 6 ɞɦ3/ɯɜ, ɬɢɫɤ 0,02 Ɇɉɚ, ɤɨɦɩɪɟɫɨɪ AЭЦКЧ (AT-Ⱥ6500).  

Ʉɨɧɰɟɧɬɪɚɰɿɸ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɜɢɡɧɚɱɚɥɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɨɤɫɢɦɟɬɪɚ HQ30D (HACH-LAІGE), ɚɧɚɥɿɡɚɬɨɪɚ ȺɇɄȺɌ 7645-

01. 

ɋɤɥɚɞ ɝɚɡɭ, ɳɨ ɭɬɜɨɪɸɜɚɜɫɹ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ, ɜɢɡɧɚɱɚɥɢ ɧɚ 
ɝɚɡɨɜɨɦɭ ɯɪɨɦɚɬɨɝɪɚɮɿ 6890 І (AРТХОЧЭ): ɞɟɬɟɤɬɨɪ – ɤɚɬɚɪɨɦɟɬɪ, 
ɬɟɦɩɟɪɚɬɭɪɚ 2000ɋ, ɝɚɡ-ɧɨɫɿɣ - ɚɪɝɨɧ; ɚɧɚɥɿɡ ɥɟɝɤɢɯ ɝɚɡɿɜ – ɧɚ ɤɨɥɨɧɰɿ 
MЇLSI↑ ɞɨɜɠɢɧɨɸ 15 ɦ, ɚɧɚɥɿɡ ɜɭɝɥɟɜɨɞɧɿɜ – ɧɚ ɤɨɥɨɧɰɿ PLЇTQ 
ɞɨɜɠɢɧɨɸ 15 ɦ.  

Ⱦɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɥɚɲɬɨɜɚɧɨ 
ɜɨɥɨɤɧɢɫɬɿ ɧɨɫɿʀ ɬɢɩɭ ȼȱə Д133Ж, ɜɢɝɨɬɨɜɥɟɧɿ ɡ ɤɚɩɪɨɧɨɜɨʀ ɬɟɤɫɬɭɪɨɜɚɧɨʀ 
ɧɢɬɤɢ 250-500 Ɍɍ 6-06-ɋ116-87. 

ɒɬɭɱɧɿ ɜɨɥɨɤɧɚ ɞɿɚɦɟɬɪɨɦ 3 ɦɦ ɧɚɦɨɬɭɜɚɥɢ ɧɚ ɤɚɪɤɚɫ ɡ ɩɥɚɫɬɦɚɫɨɜɨʀ 
ɫɿɬɤɢ ɭ ɜɢɝɥɹɞɿ ɰɢɥɿɧɞɪɚ, ɭɫɬɚɧɨɜɥɟɧɨɝɨ ɫɩɿɜɜɿɫɧɨ ɡ ɰɢɥɿɧɞɪɢɱɧɢɦ 
ɤɨɪɩɭɫɨɦ ɛɿɨɪɟɚɤɬɨɪɚ. ȼɢɫɨɬɚ ɤɚɪɤɚɫɚ ɜ ɚɧɚɟɪɨɛɧɢɯ ɫɟɤɰɿɹɯ ɫɬɚɧɨɜɢɥɚ 0,32 
ɦ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɱɚɫɬɢɧɚ ɜɨɥɨɤɨɧ ɛɭɥɚ ɡɚɧɭɪɟɧɚ ɜ ɪɿɞɢɧɭ (0,12 ɦ), ɪɟɲɬɚ 
ɡɧɚɯɨɞɢɥɚɫɶ ɜ ɝɚɡɨɜɿɣ ɮɚɡɿ ɿ ɡɪɨɲɭɜɚɥɚɫɶ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨɸ ɜɨɞɨɸ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɧɚɫɨɫɚ. 

ȼ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɿɣ ɫɟɤɰɿɹɯ ɜɢɫɨɬɚ ɡɚɧɭɪɟɧɨɝɨ ɜ ɪɿɞɢɧɭ ɤɚɪɤɚɫɚ ɡ 
ɧɚɦɨɬɚɧɢɦɢ ɧɚ ɧɶɨɝɨ ɜɨɥɨɤɧɚɦɢ, ɬɟɠ ɜɫɬɚɧɨɜɥɟɧɨɝɨ ɫɩɿɜɜɿɫɧɨ ɡ ɤɨɪɩɭɫɨɦ, 
ɛɭɥɚ 0,12 ɦ. 

Ʉɿɥɶɤɿɫɬɶ ɧɚɦɨɬɚɧɢɯ ɧɚ ɤɚɪɤɚɫ ɜɨɥɨɤɨɧ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɿ ɜ 
ɚɧɨɤɫɢɞɧɨɦɭ ȱ ɫɬɭɩɟɧɹ ɩɪɢɣɧɹɬɚ ɛɿɥɶɲɨɸ, ɧɿɠ ɜ ɞɪɭɝɨɦɭ ɚɧɨɤɫɢɞɧɨɦɭ ɬɚ 
ɚɟɪɨɛɧɨɦɭ, ɨɬɠɟ ɣ ɚɤɬɢɜɧɚ ɩɨɜɟɪɯɧɹ ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɿ ȱ ɚɧɨɤɫɢɞɧɿɣ ɫɟɤɰɿʀ ɛɭɥɚ ɛɿɥɶɲɨɸ.  

Ɉɛɪɨɛɤɭ ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ ɩɪɨɜɨɞɢɥɢ ɜ ɩɪɨɬɨɱɧɨɦɭ ɪɟɠɢɦɿ ɡɚ 
ɬɟɦɩɟɪɚɬɭɪɢ 20±3ºɋ: ɜɢɬɪɚɬɭ ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ ɡɦɿɧɸɜɚɥɢ ɜ ɞɿɚɩɚɡɨɧɿ 
285-7776 ɫɦ3/ɞɨɛɭ, ɝɿɞɪɚɜɥɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ - 0,36-9,9 ɦ3/(ɦ3·ɞɨɛɭ) (ɬɚɛɥ. 
2.6).  
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Ɍɚɛɥɢɰɹ 2.6  
Ɍɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɥɚɛɨɪɚɬɨɪɧɨʀ ɭɫɬɚɧɨɜɤɢ ɜ ɩɭɫɤɨɜɢɣ ɩɟɪɿɨɞ 

* - ɤɿɥьɤɿɫɬь ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ ɪɨɡɪɚɯɨɜɚɧɚ ɡɚ ɜɦɿɫɬɨɦ ʀʀ ɭ ɫɢɪɨɜɚɬɰɿ. 
Ⱦɥɹ ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɧɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ ɜ ɛɿɨɪɟɚɤɬɨɪɢ 

ɜɧɨɫɢɥɢ ɿɧɨɤɭɥɹɬ – ɚɤɬɢɜɧɢɣ ɦɭɥ ɡ ɚɟɪɨɬɟɧɤɿɜ Ȼɨɪɬɧɢɰɶɤɨʀ ɫɬɚɧɰɿʀ ɚɟɪɚɰɿʀ 
ɦɿɫɬɚ Ʉɢєɜɚ, ɞɨɞɚɜɚɥɢ NaNO3 – 2 ɝ, K2HPO4 – 5 ɝ ɧɚ 4 ɞɦ3

 ɪɨɡɱɢɧɭ.  
Ʉɨɧɰɟɧɬɪɚɰɿɹ ɛɿɨɦɚɫɢ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ ɩɿɫɥɹ ɧɚɪɨɳɭɜɚɧɧɹ ɜ 

ɩɭɫɤɨɜɢɣ ɩɟɪɿɨɞ ɫɬɚɧɨɜɢɥɚ 3,8-1,5 ɝ ɧɚ 1 ɝ ɧɨɫɿɹ, 30-3,2 ɝ ɧɚ 1 ɞɦ3
 ɨɛ’єɦɭ 

ɫɩɨɪɭɞɢ, ɡɦɟɧɲɭɸɱɢɫɶ ɩɨ ɦɿɪɿ ɨɱɢɳɟɧɧɹ ɜɨɞɢ (ɜɿɞ ɚɧɚɟɪɨɛɧɨɝɨ ɞɨ 
ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ). 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɞɥɹ ɩɨɤɪɚɳɟɧɨɝɨ 
ɦɚɫɨɨɛɦɿɧɭ ɦɿɠ ɫɬɿɱɧɨɸ ɜɨɞɨɸ ɿ ɩɨɜɟɪɯɧɟɸ ɜɨɥɨɤɨɧ ɧɨɫɿɹ ɡ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɧɶɨɦɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɡɞɿɣɫɧɸɜɚɥɢ 
ɪɟɰɢɪɤɭɥɹɰɿɣɧɨɸ ɜɨɞɨɸ ɡ ɪɨɡɛɪɢɡɤɭɜɚɧɧɹɦ ʀʀ ɱɟɪɟɡ ɨɬɜɨɪɢ ɜ 

ɉɨɤɚɡɧɢɤ 
ɇɚ 

ɜɯɨɞɿ 

Ⱥɧɚɟɪɨɛ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ 

ȱ ɫɬɭɩɟɧɹ 

Ⱥɧɚɟɪɨɛ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ 

ȱȱ ɫɬɭɩɟɧɹ 

Ⱥɧɨɤɫɢɞ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ 

ȱ ɫɬɭɩɟɧɹ 

Ⱥɧɨɤɫɢɞ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ 

ȱȱ 
ɫɬɭɩɟɧɹ 

Ⱥɟɪɨɛ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ 

ȼɢɬɪɚɬɚ ɜɨɞɢ, 
ɫɦ3/ɞɨɛɭ 

285-

7776 
285-7776 285-7776 285-7776 285-7776 

285-

7776 

Ɍɪɢɜɚɥɿɫɬь 
ɩɟɪɟɛɭɜɚɧɧɹ, 
ɞɿɛ 

0,5-

13,75 
0,1-2,75 0,1-2,75 0,1-2,75 0,1-2,75 0,1-2,75 

Ƚɿɞɪɚɜɥɿɱɧɟ 
ɧɚɜɚɧɬɚɠɟɧɧɹ, 
ɦ3/(ɦ3·ɞɨɛɭ) 

0,36-

9,9 
0,36-9,9 0,36-9,9 0,36-9,9 0,36-9,9 0,36-9,9 

ɇɚɜɚɧɬɚɠɟɧɧɹ 
ɡɚ ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ*, 
ɝ/(ɦ3·ɞɨɛɭ) 

400-

8200 
- - - - - 

ɇɚɜɚɧɬɚɠɟɧɧɹ 
ɡɚ ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ* ɧɚ 
1 ɤɝ ɫɭɯɨʀ ɪɟɱɨ-

ɜɢɧɢ ɛɿɨɦɚɫɢ, 
ɝ/(ɤɝ·ɞɨɛɭ) 

10-

270 
- - - - - 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɛɿɨɦɚɫɢ ɡɚ ɫɭ-

ɯɨɸ ɪɟɱɨɜɢɧɨɸ 
ɧɚ 1 ɝ ɧɨɫɿɹ, ɝ/ɝ 

- 3,8 3,1 2,5 2,25 1,5 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɛɿɨɦɚɫɢ ɡɚ ɫɭ-

ɯɨɸ ɪɟɱɨɜɢɧɨɸ 
ɧɚ 1 ɞɦ3

 ɨɛ’єɦɭ, 
ɝ/ɞɦ3

 

- 30 24 16,8 5,4 3,2 
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ɪɟɰɢɪɤɭɥɹɰɿɣɧɿɣ ɬɪɭɛɰɿ, ɹɤɚ ɛɭɥɚ ɜɫɬɚɧɨɜɥɟɧɚ ɧɚɞ ɤɚɪɤɚɫɨɦ ɡ ɧɨɫɿɹɦɢ. 
Ɍɚɤɢɦ ɱɢɧɨɦ ɡɞɿɣɫɧɸɜɚɥɢ ɡɪɨɲɭɜɚɧɧɹ ɩɨɜɟɪɯɧɿ ɜɨɥɨɤɨɧ, ɳɨ ɛɭɥɢ 
ɪɨɡɬɚɲɨɜɚɧɿ ɧɚɞ ɪɿɜɧɟɦ ɜɨɞɢ, ɫɬɜɨɪɸɸɱɢ ɭɦɨɜɢ ɞɥɹ ɨɛɪɨɫɬɚɧɧɹ ɿ ɰɢɯ 
ɩɨɜɟɪɯɨɧɶ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. ɐɟ ɞɨɡɜɨɥɢɥɨ ɡɛɿɥɶɲɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɛɿɨɦɚɫɢ ɜ ɚɧɚɟɪɨɛɧɢɯ ɫɟɤɰɿɹɯ, ɜ ɹɤɿ ɧɚɞɯɨɞɢɥɚ ɫɬɿɱɧɚ ɜɨɞɚ ɡ ɜɢɫɨɤɨɸ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. 

ɇɚɞ ɩɨɜɟɪɯɧɟɸ ɜɨɞɢ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɭɬɜɨɪɸɜɚɜɫɹ ɨɛ’єɦ 
ɝɚɡɨɜɨʀ ɮɚɡɢ, ɱɟɪɟɡ ɹɤɢɣ ɪɨɡɛɪɢɡɤɭɜɚɥɚɫɶ ɜɨɞɚ. 

Ɍɚ ɱɚɫɬɢɧɚ ȼȱɃ, ɳɨ ɡɧɚɯɨɞɢɥɚɫɶ ɜ ɝɚɡɨɜɿɣ ɮɚɡɿ ɿ ɡɪɨɲɭɜɚɥɚɫɶ ɜɨɞɨɸ, 
ɬɟɠ ɦɚɥɚ ɿɦɦɨɛɿɥɿɡɨɜɚɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɹɤɿ ɫɩɪɢɹɥɢ ɨɱɢɳɟɧɧɸ ɜɨɞɢ, 
ɛɟɪɭɱɢ ɭɱɚɫɬɶ ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɪɨɡɤɥɚɞɟɧɧɿ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ, 
ɦɟɬɚɧɨɝɟɧɟɡɿ, ɫɭɥɶɮɚɬɪɟɞɭɤɰɿʀ, ɚɫɢɦɿɥɹɰɿʀ ɜɭɝɥɟɤɢɫɥɨɬɢ, ɭɬɜɨɪɟɧɧɿ ɦɟɬɚɧɭ 
ɬɚ ɿɧɲɢɯ ɩɪɨɰɟɫɚɯ, ɳɨ ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɪɢ ɚɧɚɟɪɨɛɧɿɣ ɨɛɪɨɛɰɿ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ʉɿɥɶɤɿɫɬɶ ɛɿɨɦɚɫɢ, ɹɤɚ ɭɬɜɨɪɸɜɚɥɚɫɶ ɧɚ ɩɨɜɟɪɯɧɹɯ ȼȱɃ, ɪɨɡɬɚɲɨɜɚɧɢɯ 
ɧɚɞ ɪɿɜɧɟɦ ɜɨɞɢ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ, ɫɬɚɧɨɜɢɥɚ 4-5 ɝ/ɞɦ3

. 

ȼ ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɞɿɣɫɧɸɜɚɥɢ ɫɥɚɛɤɭ ɚɟɪɚɰɿɸ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɦɿɤɪɨɤɨɦɩɪɟɫɨɪɚ ɬɚ ɚɟɪɚɬɨɪɿɜ, ɭɫɬɚɧɨɜɥɟɧɢɯ ɧɚ ɤɨɧɿɱɧɨɦɭ ɞɧɿ ɤɨɪɩɭɫɿɜ, 
ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ ɦɚɫɨɨɛɦɿɧɭ ɡ ɦɟɬɨɸ ɨɞɟɪɠɚɧɧɹ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɩɪɢɤɪɿɩɥɟɧɨɝɨ ɛɿɨɰɟɧɨɡɭ ɩɨɬɪɿɛɧɨʀ ɤɿɥɶɤɨɫɬɿ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɡɿ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɳɨ ɨɦɢɜɚє ɜɨɥɨɤɧɢɫɬɟ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɚ ɬɚɤɨɠ 
ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɭ ɡɚɜɢɫɥɨɦɭ ɫɬɚɧɿ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. 
Ʉɢɫɟɧɶ ɦɢɬɬєɜɨ ɫɩɨɠɢɜɚɜɫɹ ɧɚ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɚɞɠɟ 
ɩɨɤɚɡɧɢɤ ɏɋɄ ɫɬɨɤɿɜ ɜ ɰɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɳɟ ɛɭɜ ɞɨɫɢɬɶ ɜɢɫɨɤɢɦ.  

Ⱥɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ ɛɭɥɨ ɭɫɬɚɬɤɨɜɚɧɨ ɚɟɪɚɬɨɪɨɦ ɞɥɹ ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ ɜ 
ɫɬɿɱɧɭ ɜɨɞɭ ɿ ɫɬɜɨɪɟɧɧɹ ɚɟɪɨɛɧɢɯ ɭɦɨɜ ɞɥɹ ɨɤɢɫɧɟɧɧɹ ɡɚɥɢɲɤɭ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɩɟɪɟɛɿɝɭ ɩɪɨɰɟɫɭ ɧɿɬɪɢɮɿɤɚɰɿʀ ɬɚ ɿɧɲɢɯ ɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɿɜ. Ʉɪɿɦ 
ɬɨɝɨ, ɜ ɰɶɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɢɳɢɯ (ɧɿɠ ɜ 
ɩɨɩɟɪɟɞɧɿɯ ɛɿɨɪɟɚɤɬɨɪɚɯ) ɡɚ ɬɪɨɮɿɱɧɢɦ ɪɿɜɧɟɦ ɨɪɝɚɧɿɡɦɿɜ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ 
ɤɢɫɟɧɶ ɞɥɹ ɞɢɯɚɧɧɹ. 

Ⱦɥɹ ɚɧɚɥɿɡɭ ɩɪɨɛ ɜɨɞɢ ɧɚ ɪɿɡɧɢɯ ɫɬɭɩɟɧɹɯ ɨɱɢɳɟɧɧɹ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 
ɬɚɤɿ ɦɟɬɨɞɢɤɢ: ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɯɿɦɿɱɧɨɝɨ ɫɩɨɠɢɜɚɧɧɹ ɤɢɫɧɸ (ɏɋɄ) – 

ɬɢɬɪɢɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ ɡ ɛɿɯɪɨɦɚɬɨɦ ɤɚɥɿɸ Д244Ж; ɛɿɨɯɿɦɿɱɧɨɝɨ ɫɩɨɠɢɜɚɧɧɹ 
ɤɢɫɧɸ (ȻɋɄ) – ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ Д245, 246Ж; ɚɡɨɬɭ 
ɡɚɝɚɥɶɧɨɝɨ – ɬɢɬɪɢɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ (ɦɟɬɨɞ Ʉ’єɥɶɞɚɥɹ) Д247Ж; ɚɡɨɬɭ 
ɚɦɨɧɿɣɧɨɝɨ - ɤɨɥɨɪɢɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ ɡ ɪɟɚɤɬɢɜɨɦ ɇɟɫɥɟɪɚ Д248Ж; ɧɿɬɪɢɬɿɜ - 
ɤɨɥɨɪɢɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ ɡ ɪɟɚɤɬɢɜɨɦ Ƚɪɿɫɚ Д249Ж; ɧɿɬɪɚɬɿɜ - 

ɤɨɥɨɪɢɦɟɬɪɢɱɧɢɣ ɦɟɬɨɞ ɡ ɫɚɥɿɰɢɥɨɜɨɸ ɤɢɫɥɨɬɨɸ Д250Ж. 
ȼɢɦɿɪɸɜɚɧɧɹ ɨɩɬɢɱɧɨʀ ɝɭɫɬɢɧɢ ɩɪɨɜɨɞɢɥɢ ɧɚ ɮɨɬɨɟɥɟɤɬɪɨɤɨɥɨɪɢɦɟɬɪɿ 

ɄɎɄ-2-ɍɏɅ 4.2. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɫɩɨɥɭɤ ɚɡɨɬɭ ɭ ɜɨɞɿ (ɚɡɨɬɭ 
ɚɦɨɧɿɣɧɨɝɨ, ɧɿɬɪɢɬɿɜ ɿ ɧɿɬɪɚɬɿɜ) ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɤɚɥɿɛɪɭɜɚɥɶɧɿ ɤɪɢɜɿ, 
ɩɨɛɭɞɨɜɚɧɿ ɧɚ ɫɟɪɿʀ ɫɬɚɧɞɚɪɬɧɢɯ ɪɨɡɱɢɧɿɜ ɿɡ ɡɚɞɚɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ, ɞɥɹ 
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ɹɤɢɯ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɨɩɬɢɱɧɿ ɝɭɫɬɢɧɢ ɿ ɩɨɛɭɞɨɜɚɧɨ ɝɪɚɮɿɤɢ. Ʉɨɧɰɟɧɬɪɚɰɿɸ 
ɫɩɨɥɭɤ ɚɡɨɬɭ ɬɚɤɨɠ ɜɢɡɧɚɱɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɨɧɨɦɟɪɚ ɂ160 Ɇɂ ɡ 
ɤɨɦɩɥɟɤɬɨɦ ɟɥɟɤɬɪɨɞɿɜ ɞɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ, ɧɿɬɪɢɬɿɜ ɿ 
ɧɿɬɪɚɬɿɜ. 

ɉɨɤɚɡɧɢɤ ɪɇ ɜɢɡɧɚɱɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɨɧɨɦɟɪɚ ɂ160 Ɇɂ, ɪɇ-ɦɟɬɪɿɜ 
ɦɿɥɿɜɨɥɶɬɦɟɬɪɿɜ ɪɇ-121 ɿ ɪɇ 673.Ɇ ɬɚ ɪɇ-ɦɟɬɪɚ ɪɇ 150 Ɇɂ.  

Ʉɨɧɰɟɧɬɪɚɰɿɸ ɛɿɨɦɚɫɢ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɧɚ ɧɨɫɿɹɯ, ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɬɚ 
ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɢɡɧɚɱɚɥɢ ɬɟɪɦɨɝɪɚɜɿɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ 
ɡɚ ɫɭɯɨɸ ɿ ɛɟɡɡɨɥɶɧɨɸ ɪɟɱɨɜɢɧɨɸ Д242, 245Ж. 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɚɝɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɛɿɨɦɚɫɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ ɞɨɫɹɝɚɥɚ 15-20 ɝ/ɞɦ3, ɜ ɚɧɨɤɫɢɞɧɢɯ – 

4-6 ɝ/ɞɦ3, ɜ ɚɟɪɨɛɧɢɯ - 2-3 ɝ/ɞɦ3. Ɂɨɥɶɧɿɫɬɶ ɛɿɨɦɚɫɢ ɫɬɚɧɨɜɢɥɚ ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ 0,3, ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱ ɫɬɭɩɟɧɹ – 0,3, ȱȱ ɫɬɭɩɟɧɹ – 0,4 ɜ 
ɚɟɪɨɛɧɨɦɭ – 0,5. 

ɉɢɬɨɦɭ ɲɜɢɞɤɿɫɬɶ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɢɡɧɚɱɚɥɢ ɜ ɦɝ ɏɋɄ 
ɧɚ 1 ɝ ɛɟɡɡɨɥɶɧɨʀ ɪɟɱɨɜɢɧɢ ɛɿɨɦɚɫɢ ɡɚ ɝɨɞɢɧɭ. 

Ƚɿɞɪɨɛɿɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɰɟɧɨɡɿɜ, ɳɨ ɭɬɜɨɪɸɜɚɥɢɫɶ ɜ 
ɨɤɪɟɦɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ, ɩɪɨɜɨɞɢɥɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɬɪɢɧɨɤɭɥɹɪɧɨɝɨ ɦɿɤɪɨɫɤɨɩɚ ɞɨɫɥɿɞɧɢɰɶɤɨɝɨ ɤɥɚɫɭ ɡ ɮɨɬɨ/ɜɿɞɟɨ ɜɢɯɨɞɨɦ 
«БSP – 139TP» (ɜɢɪɨɛɧɢɰɬɜɚ ɤɨɦɩɚɧɿʀ JІЇEC) ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ 40ɯ-1500ɯ. 

Ɋɨɛɨɬɚ ɭɫɬɚɧɨɜɤɢ ɩɨɥɹɝɚɥɚ ɭ ɧɚɫɬɭɩɧɨɦɭ. Ɇɨɞɟɥɶɧɢɣ ɪɨɡɱɢɧ ɩɨɞɚɜɚɥɢ 
ɜ ȱ ɚɧɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ, ɡɜɿɞɤɢ ɜɿɧ ɩɨɫɬɭɩɚɜ ɜ ȱȱ ɚɧɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ. 
ȼ ɩɪɨɰɟɫɚɯ ɨɛɪɨɛɤɢ ɜɨɞɢ ɜ ɧɢɯ ɛɪɚɥɢ ɭɱɚɫɬɶ ɚɧɚɟɪɨɛɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɿ ɧɚ ɧɨɫɿɹɯ. 

Ɂ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ ɨɛɪɨɛɥɟɧɚ ɜɨɞɚ ɩɨɫɬɭɩɚɥɚ 
ɩɨɫɥɿɞɨɜɧɨ ɜ ɚɧɨɤɫɢɞɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, ɞɟ ɨɱɢɳɚɥɚɫɶ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɹɤ ɮɚɤɭɥɶɬɚɬɢɜɧɢɦɢ ɚɧɚɟɪɨɛɚɦɢ, ɬɚɤ ɿ ɚɟɪɨɛɚɦɢ. ȼ 
ɛɿɨɰɟɧɨɡɚɯ ɰɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɱɢɫɥɟɧɧɿ ɧɚɣɩɪɨɫɬɿɲɿ, ɳɨ 
ɠɢɜɥɹɬɶɫɹ ɛɚɤɬɟɪɿɹɦɢ, ɞɟɬɪɢɬɨɦ, ɬɢɦ ɫɚɦɢɦ ɡɦɟɧɲɭɸɱɢ ɤɿɥɶɤɿɫɬɶ ɛɿɨɦɚɫɢ 
ɿ ɨɱɢɳɚɸɱɢ ɜɨɞɭ. 

Ɉɫɬɚɧɧɿɣ ɫɬɭɩɿɧɶ ɨɛɪɨɛɤɢ – ɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ, ɜ ɹɤɢɣ ɩɨɫɬɭɩɚє 
ɫɬɿɱɧɚ ɜɨɞɚ ɩɿɫɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ ɿ ɨɱɢɳɭєɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɚɟɪɨɛɧɢɯ ɛɚɤɬɟɪɿɣ, ɧɚɣɩɪɨɫɬɿɲɢɯ. ȼ ɛɿɨɰɟɧɨɡɿ ɩɪɢɫɭɬɧɿ ɬɚɤɨɠ 

ɤɨɥɨɜɟɪɬɤɢ, ɱɟɪɜɢ ɬɚ ɿɧɲɿ ɝɿɞɪɨɛɿɨɧɬɢ, ɹɤɿ ɠɢɜɥɹɬɶɫɹ ɛɚɤɬɟɪɿɹɦɢ, 
ɧɚɣɩɪɨɫɬɿɲɢɦɢ, ɞɟɬɪɢɬɨɦ, ɡɦɟɧɲɭɸɱɢ ɿ ɤɿɥɶɤɿɫɬɶ ɛɿɨɦɚɫɢ, ɿ ɤɿɥɶɤɿɫɬɶ 
ɧɟɠɢɜɨʀ ɨɪɝɚɧɿɤɢ. 

Ⱦɥɹ ɡɚɩɭɫɤɭ ɭɫɬɚɧɨɜɤɢ ɜ ɪɨɛɨɬɭ ɜ ɛɿɨɪɟɚɤɬɨɪɢ ɛɭɥɨ ɡɚɥɢɬɨ ɩɪɢɛɥɢɡɧɨ 
4ɞɦ3

 ɫɢɪɨɜɚɬɤɢ «əɝɨɬɢɧɫɶɤɨʀ» (ɬɚɛɥ. 2.4), ɞɨɛɚɜɥɟɧɨ ɚɤɬɢɜɧɢɣ ɦɭɥ ɡ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. Ⱦɥɹ ɲɜɢɞɤɨɝɨ ɪɨɫɬɭ ɿ ɪɨɡɜɢɬɤɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɨɛɪɨɫɬɚɧɶ 
ɛɭɥɨ ɞɨɛɚɜɥɟɧɨ ɫɨɥɿ: NaNO3 – 2 ɝ ɿ K2HPO4 – 5 ɝ. 
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ɇɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɫɩɨɫɬɟɪɿɝɚɥɢ ɩɨɹɜɭ ɧɚ ɜɨɥɨɤɧɚɯ ɛɿɨɨɛɪɨɫɬɚɧɶ, ɳɨ 
ɦɚɥɢ ɤɨɪɢɱɧɟɜɢɣ ɤɨɥɿɪ. ȼɧɚɫɥɿɞɨɤ ɬɨɝɨ, ɳɨ ɩɪɨɰɟɫ ɬɿɥɶɤɢ ɪɨɡɩɨɱɚɜɫɹ, 
ɪɨɡɤɥɚɞɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɚɧɚɟɪɨɛɧɢɯ ɫɟɤɰɿɹɯ ɛɭɥɨ ɱɚɫɬɤɨɜɟ. 
ɍɬɜɨɪɸɜɚɥɚɫɶ ɩɿɧɚ ɱɟɪɟɡ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɜɨɞɿ ɛɿɥɤɿɜ, ɹɤɚ ɩɪɢ ɚɟɪɚɰɿʀ 
ɩɿɞɧɿɦɚɥɚɫɶ ɭ ɜɿɞɤɪɢɬɢɯ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɿɣ ɫɟɤɰɿɹɯ. Ɂɝɨɞɨɦ, ɤɨɥɢ 
ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ ɫɬɚɛɿɥɿɡɭɜɚɜɫɹ, ɩɿɧɚ ɧɟ ɭɬɜɨɪɸɜɚɥɚɫɶ. 

ɑɟɪɟɡ ɬɢɠɞɟɧɶ ɩɿɫɥɹ ɩɭɫɤɭ ɭɫɬɚɧɨɜɤɢ ɛɭɥɨ ɩɨɦɿɬɧɨ ɡɛɿɥɶɲɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ ɛɿɨɨɛɪɨɫɬɚɧɶ ɜ ɭɫɿɯ ɫɟɤɰɿɹɯ.  

ɇɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ ɨɱɢɳɟɧɚ ɜɨɞɚ ɧɚ ɜɢɯɨɞɿ ɦɚɥɚ ɠɨɜɬɭɜɚɬɢɣ 
ɤɨɥɿɪ ɿ ɛɪɨɞɢɥɶɧɢɣ ɡɚɩɚɯ. ɉɿɫɥɹ ɞɨɫɹɝɧɟɧɧɹ ɟɮɟɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɨɱɢɳɟɧɚ 
ɜɨɞɚ ɧɟ ɦɚɥɚ ɧɿ ɤɨɥɶɨɪɭ, ɧɿ ɡɚɩɚɯɭ, ɧɿ ɦɭɬɧɨɫɬɿ. 

ȼ ɩɨɞɚɥɶɲɿɣ ɪɨɛɨɬɿ ɤɨɧɰɟɧɬɪɚɰɿɸ ɫɢɪɨɜɚɬɤɢ ɡɦɟɧɲɭɜɚɥɢ ɪɨɡɛɚɜɥɟɧɧɹɦ 
ɜɿɞɫɬɨɹɧɨɸ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ, ɞɨɛɚɜɥɟɧɨɸ ɭ ɩɪɨɩɨɪɰɿɹɯ 1:1-1:5. 

ȱɡ ɭɬɜɨɪɟɧɧɹɦ ɛɿɨɨɛɪɨɫɬɚɧɶ ɧɚ ȼȱəɯ ɞɨɛɚɜɥɟɧɧɹ ɫɨɥɟɣ NaNO3 ɿ K2HPO4 

ɩɪɢɩɢɧɢɥɢ. 
Ɂɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɛɿɨɨɛɪɨɫɬɚɧɶ ɩɪɢ ɫɬɚɛɿɥɿɡɚɰɿʀ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ 

ɧɟ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ. Ɉɱɟɜɢɞɧɨ, ɳɨ ɜɿɞɛɭɜɚɥɚɫɶ ɫɚɦɨɪɟɝɭɥɹɰɿɹ ɱɢɫɟɥɶɧɨɫɬɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɰɟɧɨɡɭ ɜ ɯɚɪɱɨɜɢɯ ɥɚɧɰɸɝɚɯ – ɩɪɚɰɸɜɚɜ «ɛɿɨɤɨɧɜɟєɪ». 

 

2.5. Ⱦɨɫɥɿɞɠɟɧɧɹ ɬɨɤɫɢɤɨɥɨɝɿɱɧɨɝɨ ɜɩɥɢɜɭ ɩɨɩɟɪɟɞɧьɨ ɨɱɢɳɟɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɧɚ ɛɿɨɥɨɝɿɱɧɿ ɬɟɫɬ-ɨɛ’єɤɬɢ 

 

Ɂ ɦɟɬɨɸ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɜɨɞɢ ɜ ɫɜɿɬɨɜɿɣ ɩɪɚɤɬɢɰɿ ɩɨɪɭɱ ɿɡ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɢɦ ɚɧɚɥɿɡɨɦ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɦɟɬɨɞ ɛɿɨɬɟɫɬɭɜɚɧɧɹ, ɹɤɢɣ, 
ɞɨɩɨɜɧɸɸɱɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɣ ɚɧɚɥɿɡ, ɞɨɡɜɨɥɹє ɨɰɿɧɢɬɢ ɫɭɦɚɪɧɭ 
ɬɨɤɫɢɱɧɿɫɬɶ ɜɨɞɢ. ɉɪɢɪɨɞɧɿ ɜɨɞɨɣɦɢ є ɫɚɦɿ ɩɨ ɫɨɛɿ ɫɤɥɚɞɧɨɸ ɟɤɨɥɨɝɿɱɧɨɸ 
ɫɢɫɬɟɦɨɸ ɿ ɜɨɞɧɨɱɚɫ ɫɥɭɠɚɬɶ ɩɪɢɣɦɚɱɚɦɢ ɱɢɦɚɥɨʀ ɤɿɥɶɤɨɫɬɿ ɲɤɿɞɥɢɜɢɯ 
ɪɟɱɨɜɢɧ, ɹɤɿ ɧɚɞɯɨɞɹɬɶ ɿɡ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ. ɇɨɪɦɚɬɢɜɧɿ ɡɧɚɱɟɧɧɹ 
ɝɪɚɧɢɱɧɨ-ɞɨɩɭɫɬɢɦɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ (ȽȾɄ) ɭɫɬɚɧɨɜɥɸɸɬɶɫɹ ɞɥɹ ɨɤɪɟɦɨ 
ɜɡɹɬɢɯ ɪɟɱɨɜɢɧ, ɩɪɨɬɟ ɨɱɟɜɢɞɧɨ, ɳɨ ɠɨɞɟɧ ɱɢɧɧɢɤ ɧɟ ɦɨɠɟ ɞɿɹɬɢ ɧɚ 
ɝɿɞɪɨɛɿɨɧɬɢ ɩɪɢɪɨɞɧɨʀ ɜɨɞɨɣɦɢ ɿɡɨɥɶɨɜɚɧɨ ɜɿɞ ɿɧɲɢɯ. ȼɨɞɧɿ ɨɪɝɚɧɿɡɦɢ 
ɩɨɜɫɹɤɱɚɫ ɩɿɞɩɚɞɚɸɬɶ ɩɿɞ ɜɩɥɢɜ ɮɿɡɢɱɧɢɯ, ɯɿɦɿɱɧɢɯ, ɛɿɨɥɨɝɿɱɧɢɯ ɬɚ ɿɧɲɢɯ 
ɱɢɧɧɢɤɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɦɨɠɥɢɜɚ ɫɭɤɭɩɧɚ ɞɿɹ ɨɞɧɨɱɚɫɧɨ ɤɿɥɶɤɨɯ ɯɿɦɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɹɤɿ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɜɨɞɨɣɦɭ ɡɿ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ. ɉɪɢ ɰɶɨɦɭ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɟɱɨɜɢɧ ɦɨɠɭɬɶ ɛɭɬɢ ɧɚɛɚɝɚɬɨ ɦɟɧɲɢɦɢ ȽȾɄ, ɚɥɟ ɜɧɚɫɥɿɞɨɤ 
ɯɿɦɿɱɧɢɯ ɪɟɚɤɰɿɣ, ɦɨɠɭɬɶ ɭɬɜɨɪɢɬɢɫɶ ɫɩɨɥɭɤɢ, ɹɤɿ ɦɚɸɬɶ ɬɨɤɫɢɱɧɭ ɞɿɸ.  

Ɇɟɬɨɞ ɛɿɨɬɟɫɬɭɜɚɧɧɹ ɞɨɡɜɨɥɹє ɜɱɚɫɧɨ ɜɢɹɜɢɬɢ ɬɨɤɫɢɱɧɿɫɬɶ ɜɨɞɢ 
ɲɥɹɯɨɦ ʀʀ ɞɿʀ ɧɚ ɬɟɫɬ-ɨɛ’єɤɬɢ Д251Ж. ɐɟɣ ɦɟɬɨɞ ɞɚє ɭɡɚɝɚɥɶɧɸɸɱɢɣ 
ɩɨɤɚɡɧɢɤ ɹɤɨɫɬɿ ɜɨɞɢ, ɨɰɿɧɸɸɱɢ ʀʀ ɬɨɤɫɢɱɧɿɫɬɶ ɳɨɞɨ ɝɿɞɪɨɛɿɨɧɬɿɜ ɜɿɞ 
ɧɟɬɨɤɫɢɱɧɨʀ ɞɨ ɧɚɞɡɜɢɱɚɣɧɨ ɬɨɤɫɢɱɧɨʀ. 
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ȼ ɹɤɨɫɬɿ ɬɟɫɬ-ɨɛ’єɤɬɿɜ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɿɡɧɿ ɝɿɞɪɨɛɿɨɧɬɢ. ȼɢɛɿɪ 
ɞɚɮɧɿɣ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɜɢɫɨɤɿɣ ɱɭɬɥɢɜɨɫɬɿ ʀɯ ɞɨ ɪɿɡɧɢɯ ɡɚ ɩɪɢɪɨɞɨɸ 
ɡɚɛɪɭɞɧɟɧɶ, ɞɨɫɢɬɶ ɤɨɪɨɬɤɨɦɭ ɠɢɬɬєɜɨɦɭ ɰɢɤɥɿ, ɩɪɨɫɬɨɬɿ ɭɬɪɢɦɚɧɧɹ ɿ 
ɪɨɡɜɟɞɟɧɧɹ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ. Ɉɫɤɿɥɶɤɢ ɜ ɛɚɝɚɬɶɨɯ ɩɪɢɪɨɞɧɢɯ 
ɜɨɞɨɣɦɢɳɚɯ ɞɚɮɧɿʀ є ɜɚɠɥɢɜɨɸ ɥɚɧɤɨɸ ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɿɜ, ɬɨ, 
ɜɢɡɧɚɱɢɜɲɢ ɞɿɸ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɰɿ ɨɪɝɚɧɿɡɦɢ, ɦɨɠɧɚ ɨɰɿɧɢɬɢ ʀɯ ɜɩɥɢɜ ɿ ɧɚ 
ɿɧɲɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɡ ɛɿɨɬɟɫɬɭɜɚɧɧɹ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɜ ɇɚɰɿɨɧɚɥɶɧɨɦɭ 
ɭɧɿɜɟɪɫɢɬɟɬɿ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ (ɦ. Ɋɿɜɧɟ).  

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɚ ɨɰɿɧɤɚ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɬɟɫɬɭɜɚɧɧɹ ɞɥɹ ɜɱɚɫɧɨɝɨ ɜɢɹɜɥɟɧɧɹ ɬɨɤɫɢɱɧɨɫɬɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɚ ɬɚɤɨɠ ɜɩɥɢɜ 
ɹɤɨɫɬɿ ɩɨɩɟɪɟɞɧɶɨ ɨɱɢɳɟɧɢɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɦɟɬɨɞɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞ 
ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɧɚ ɞɨɫɥɿɞɠɭɜɚɧɿ ɜɨɞɧɿ ɨɪɝɚɧɿɡɦɢ.  

Ȼɭɥɨ ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɡɚɥɢɲɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɫɩɨɥɭɤ 
ɡɚɥɿɡɚ ɬɚ ɚɥɸɦɿɧɿɸ ɧɚ ɨɪɝɚɧɿɡɦɢ ɩɪɢɪɨɞɧɢɯ ɜɨɞɨɣɦ. Ⱦɥɹ ɛɿɨɬɟɫɬɭɜɚɧɧɹ 
ɡɚɫɬɨɫɨɜɚɧɨ ɨɪɝɚɧɿɡɦɢ, ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɿ ɜ ɬɨɤɫɢɤɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ 
ɫɬɿɱɧɢɯ ɜɨɞ, – Daphnia magna (ɩɚɪɬɟɧɨɝɟɧɟɬɢɱɧɿ ɫɚɦɤɢ ɨɞɧɨɞɨɛɨɜɨɝɨ ɜɿɤɭ) 
Д251Ж. ɉɪɢɞɚɬɧɿɫɬɶ ɞɚɮɧɿɣ ɨɰɿɧɸɜɚɥɢ ɬɟɫɬɨɦ ɧɚ ɞɿɸ ɛɿɯɪɨɦɚɬɭ ɤɚɥɿɸ, 
ɥɟɬɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɨɝɨ ɡɧɚɯɨɞɢɥɚɫɶ ɜ ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ ɿ ɫɬɚɧɨɜɢɥɚ 
1,7 ɦɝ/ɞɦ3

. 

Ⱦɨɫɥɿɞɠɭɜɚɧɿ ɪɨɡɱɢɧɢ ɝɨɬɭɜɚɥɢ ɧɚ ɜɿɞɫɬɨɹɧɿɣ ɜɨɞɨɩɪɨɜɿɞɧɿɣ ɜɨɞɿ, ɜ ɹɤɭ 
ɜɜɨɞɢɥɢ ɩɟɜɧɿ ɤɿɥɶɤɨɫɬɿ ɫɨɥɟɣ FeSO4 ɿ Al2(SO4)3 ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɚɤɢɯ ʀɯ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɭ ɪɨɡɱɢɧɚɯ, ɦɝ/ɞɦ3

: 5, 10, 20, 50, 100. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ 
ɩɪɨɬɹɝɨɦ 4 – 5 ɞɿɛ. ȼ ɤɨɠɧɭ ɩɪɨɛɭ ɜɧɨɫɢɥɢ ɩɨ 10 ɬɟɫɬ-ɨɪɝɚɧɿɡɦɿɜ. ȼ ɹɤɨɫɬɿ 
ɤɪɢɬɟɪɿɸ ɛɭɥɨ ɜɢɛɪɚɧɨ ɜɢɠɢɜɚɧɧɹ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɤɨɧɬɪɨɥɶɧɭ ɩɪɨɛɭ ɛɟɡ ɞɨɛɚɜɥɟɧɧɹ ɪɟɚɝɟɧɬɿɜ. Ɂɚɝɢɛɟɥɶ ɞɚɮɧɿɣ ɭ 
ɤɨɧɬɪɨɥɶɧɿɣ ɩɪɨɛɿ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɚ 10%. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɿɜ ɛɭɥɨ 
ɜɢɡɧɚɱɟɧɨ ɬɚɤɿ ɩɨɤɚɡɧɢɤɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɬɨɤɫɢɱɧɿɫɬɶ ɩɪɨɛ ɜɨɞɢ: ɅɄ50 

– ɥɟɬɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɟɱɨɜɢɧɢ, ɩɪɢ ɹɤɿɣ ɝɢɧɟ 50% ɞɚɮɧɿɣ; ɅɌ50 - 

ɥɟɬɚɥɶɧɢɣ ɱɚɫ, ɩɪɨɬɹɝɨɦ ɹɤɨɝɨ ɝɢɧɭɬɶ 50% ɞɚɮɧɿɣ Д245Ж. 
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3. ȼɂɁɇȺɑȿɇɇə ɊȺɐȱɈɇȺɅЬɇɂɏ ɍɆɈȼ ɁȺɋɌɈɋɍȼȺɇɇə             
ɎȱɁɂɄɈ-ɏȱɆȱɑɇɂɏ ɆȿɌɈȾȱȼ ɉɈɉȿɊȿȾɇЬɈȲ ɈȻɊɈȻɄɂ 

ȼɂɋɈɄɈɄɈɇɐȿɇɌɊɈȼȺɇɂɏ ɋɌȱɑɇɂɏ ȼɈȾ ȾɅə 
ɁȺȻȿɁɉȿɑȿɇɇə Ȳɏ ȿɎȿɄɌɂȼɇɈȽɈ ȻȱɈɅɈȽȱɑɇɈȽɈ 

Ɉɑɂɓȿɇɇə   

3.1. ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

Ɇɟɬɨɞ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɦɨɠɧɚ ɭɫɩɿɲɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ  
ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɩɟɪɟɞ 
ɩɨɞɚɥɶɲɢɦ ʀɯ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ Д2-4, 21, 22, 289-292Ж. ȼɟɥɢɤɨɸ 
ɩɟɪɟɜɚɝɨɸ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ є ɩɪɨɫɬɟ ɚɩɚɪɚɬɭɪɧɟ ɨɮɨɪɦɥɟɧɧɹ ɩɪɨɰɟɫɭ, ɳɨ 
ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɸɜɚɬɢ ɮɥɨɬɚɰɿɸ ɹɤ ɜ ɨɤɪɟɦɨɦɭ, ɬɚɤ ɿ ɭ ɜɛɭɞɨɜɚɧɨɦɭ ɜ ɿɧɲɭ 
ɫɩɨɪɭɞɭ ɚɩɚɪɚɬɿ.  

ȼ ɬɟɯɧɨɥɨɝɿɹɯ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚɩɿɪɧɭ ɮɥɨɬɚɰɿɸ 
ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɜ ɬɚɤɢɯ ɩɪɨɰɟɫɚɯ: ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɩɿɫɥɹ ɚɟɪɨɬɟɧɤɿɜ (ɡɚɦɿɫɬɶ ɜɬɨɪɢɧɧɨɝɨ ɜɿɞɫɬɨɸɜɚɧɧɹ) Д21Ж; 
ɭɳɿɥɶɧɟɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ Д291Ж; ɩɪɨɹɫɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɟɪɟɞ ɚɟɪɨɬɟɧɤɚɦɢ (ɡɚɦɿɫɬɶ ɩɟɪɜɢɧɧɨɝɨ ɜɿɞɫɬɨɸɜɚɧɧɹ), ɹɤɟ ɦɨɠɟ ɛɭɬɢ 
ɩɨєɞɧɚɧɟ ɡ ɩɪɟɚɟɪɚɰɿєɸ ɬɚ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ ɡɚɛɪɭɞɧɟɧɶ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ Д289, 293-295Ж, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɢɥɭɱɟɧɧɹ ɡɿ ɫɬɿɱɧɢɯ ɜɨɞ ɚɞɫɨɪɛɰɿєɸ ɧɚ ɜɢɫɨɤɨɪɨɡɜɢɧɭɬɿɣ 
ɩɨɜɟɪɯɧɿ ɩɥɚɫɬɿɜɰɿɜ ɦɭɥɭ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɬɨɤɫɢɱɧɢɯ ɞɥɹ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɹɤɿ ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɩɪɨɰɟɫɚɦ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɚɟɪɨɬɟɧɤɚɯ (ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ 
Д295Ж, ɛɚɪɜɧɢɤɿɜ, ɫɢɧɬɟɬɢɱɧɢɯ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ Д21, 290Ж) ɬɚ 
ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɪɟɱɨɜɢɧ ɜ ɞɨɫɬɭɩɧɿ ɞɥɹ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɮɨɪɦɢ (ɛɿɥɤɿɜ, ɩɨɥɿɫɚɯɚɪɢɞɿɜ). ɍɬɜɨɪɟɧɿ ɚɝɪɟɝɚɬɢ ɦɚɸɬɶ 
ɩɨɤɪɚɳɟɧɭ ɮɥɨɬɨɜɚɧɿɫɬɶ ɿ ɟɮɟɤɬɢɜɧɨ ɜɢɞɚɥɹɸɬɶɫɹ ɿɡ ɫɬɿɱɧɨʀ ɜɨɞɢ ɜ ɩɪɨɰɟɫɿ 
ɮɥɨɬɚɰɿʀ. Ɇɨɠɧɚ ɞɨɫɹɝɧɭɬɢ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɩɨɤɚɡɧɢɤɚɦɢ: ɏɋɄ ɧɚ 50%, ȻɋɄ ɧɚ 25-40% [24]. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɬɨɸɜɚɧɧɹ ɞɥɹ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɬɚ ɭɳɿɥɶɧɟɧɧɹ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɦɚє ɤɿɥɶɤɚ ɫɭɬɬєɜɢɯ ɧɟɞɨɥɿɤɿɜ. ɉɨ-ɩɟɪɲɟ, ɩɪɢ ɩɿɞɜɢɳɟɧɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɭɥɭ ɜ ɦɭɥɨɜɿɣ ɫɭɦɿɲɿ (ɩɨɧɚɞ 4-5 ɝ/ɞɦ3) ɫɭɬɬєɜɨ 
ɭɩɨɜɿɥɶɧɸєɬɶɫɹ ɣɨɝɨ ɨɫɚɞɠɟɧɧɹ ɭ ɜɿɞɫɬɿɣɧɢɤɚɯ, ɳɨ ɡɧɢɠɭє ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɪɨɛɨɬɢ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ ɹɤ ɡ ɬɨɱɤɢ ɡɨɪɭ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɦɭɥɭ, 
ɹɤɢɣ ɜɢɧɨɫɢɬɶɫɹ ɡ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɬɚɤ ɿ ɨɞɟɪɠɚɧɧɹ ɡɜɨɪɨɬɧɨɝɨ ɦɭɥɭ ɡ 
ɜɢɫɨɤɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ. ɉɨ-ɞɪɭɝɟ, ɩɟɪɟɛɭɜɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 100 

ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɩɪɨɬɹɝɨɦ 1,5-2 ɝɨɞ. ɫɩɪɢɱɢɧɸє ɩɪɢɝɧɿɱɟɧɧɹ 
ɚɟɪɨɮɿɥɶɧɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ, ɿ ɜ ɚɟɪɨɬɟɧɤ ɞɨɜɨɞɢɬɶɫɹ ɩɨɜɟɪɬɚɬɢ ɨɫɥɚɛɥɟɧɢɣ 
ɦɭɥ ɚɛɨ ɡɞɿɣɫɧɸɜɚɬɢ ɬɪɢɜɚɥɭ ɣɨɝɨ ɪɟɝɟɧɟɪɚɰɿɸ. Ʉɪɿɦ ɬɨɝɨ, ɿɡ ɡɜɨɪɨɬɧɢɦ 
ɦɭɥɨɦ ɜ ɚɟɪɨɬɟɧɤ ɩɨɞɚєɬɶɫɹ ɱɢɦɚɥɨ ɜɨɞɢ (30-70% ɤɿɥɶɤɨɫɬɿ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɳɨ ɧɚɞɯɨɞɹɬɶ ɧɚ ɨɱɢɳɟɧɧɹ). Ɍɚɤɟ ɡɧɚɱɧɟ ɪɨɡɜɟɞɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɥɢɲɟ ɜ 
ɨɤɪɟɦɢɯ ɜɢɩɚɞɤɚɯ ɦɨɠɟ ɛɭɬɢ ɜɢɩɪɚɜɞɚɧɢɦ, ɱɚɫɬɿɲɟ ɜɫɶɨɝɨ ɜɨɧɨ 
ɩɪɢɡɜɨɞɢɬɶ ɬɿɥɶɤɢ ɞɨ ɡɦɟɧɲɟɧɧɹ ɮɚɤɬɢɱɧɨɝɨ ɱɚɫɭ ɚɟɪɚɰɿʀ ɫɬɿɱɧɢɯ ɜɨɞ ɿ 
ɫɩɨɜɿɥɶɧɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɱɟɪɟɡ 
ɡɦɟɧɲɟɧɧɹ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿʀ. ɍ ɡɧɢɠɟɧɧɿ ɤɿɥɶɤɨɫɬɿ ɜɨɞɢ, ɹɤɚ ɩɨɜɟɪɬɚєɬɶɫɹ ɜ 
ɚɟɪɨɬɟɧɤɢ, ɦɨɠɧɚ ɜɛɚɱɚɬɢ ɪɟɡɟɪɜ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɚɛɨ 
ɡɛɿɥɶɲɟɧɧɹ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ. 

Ɍɪɢɜɚɥɿɫɬɶ ɭɳɿɥɶɧɟɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞɫɬɨɸɜɚɧɧɹɦ 
ɦɨɠɟ ɞɨɫɹɝɚɬɢ 15 ɝɨɞ., ɩɪɨɬɟ ɜɨɥɨɝɿɫɬɶ ɭɳɿɥɶɧɟɧɨɝɨ ɦɭɥɭ ɡɚɥɢɲɚєɬɶɫɹ 
ɞɨɜɨɥɿ ɜɢɫɨɤɨɸ – 97-98%.  

ɇɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɮɥɨɬɚɰɿɣɧɟ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɬɚ 
ɭɳɿɥɶɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. Ɉɫɤɿɥɶɤɢ ɰɟɣ ɩɪɨɰɟɫ ɧɟ ɬɚɤɢɣ ɞɨɜɝɨɬɪɢɜɚɥɢɣ, 
ɹɤ ɜɿɞɫɬɨɸɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɡɚɜɞɹɤɢ ɬɨɦɭ, ɳɨ ɚɤɬɢɜɧɢɣ ɦɭɥ ɧɚɫɢɱɭєɬɶɫɹ 
ɩɨɜɿɬɪɹɦ ɜ ɩɪɨɰɟɫɿ ɮɥɨɬɚɰɿʀ, ɫɩɥɢɜɚє ɧɚ ɩɨɜɟɪɯɧɸ ɜɨɞɢ, ɭɬɜɨɪɸɸɱɢ ɲɚɪ 
ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚɝɧɢɜɚɧɧɹ ɛɿɨɦɚɫɢ, ɹɤɟ 
ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɜɢɞɿɥɟɧɧɹɦ ɝɚɡɿɜ: ɚɦɿɚɤɭ, ɫɿɪɤɨɜɨɞɧɸ, ɦɟɬɚɧɭ. 
ȼɿɞɨɤɪɟɦɥɟɧɢɣ ɜɿɞ ɜɨɞɢ ɭ ɮɥɨɬɚɰɿɣɧɨɦɭ ɲɥɚɦɿ ɚɤɬɢɜɧɢɣ ɦɭɥ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɧɚɱɧɨ ɦɟɧɲɨɸ ɜɨɥɨɝɿɫɬɸ (90-95%), ɚ ɬɨɦɭ ɤɿɥɶɤɿɫɬɶ 
ɜɨɞɢ, ɳɨ ɩɨɜɟɪɬɚєɬɶɫɹ ɜ ɚɟɪɨɬɟɧɤ, ɫɬɚɧɨɜɢɬɶ ɭɫɶɨɝɨ 5-10% ɜɿɞ ɤɿɥɶɤɨɫɬɿ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɧɚɞɯɨɞɹɬɶ ɧɚ ɨɱɢɳɟɧɧɹ.  

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɟɬɨɞ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ, ɦɨɠɧɚ ɨɞɟɪɠɚɬɢ ɞɨɫɬɚɬɧє 
ɩɪɨɹɫɧɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɜɿɞ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɡɚ ɛɭɞɶ-ɹɤɨʀ ɣɨɝɨ 
ɤɨɧɰɟɧɬɪɚɰɿʀ. Ⱦɿɸɱɿ ɜɿɞɫɬɿɣɧɢɤɢ ɿ ɦɭɥɨɭɳɿɥɶɧɸɜɚɱɿ ɦɨɠɧɚ ɞɨɫɢɬɶ ɥɟɝɤɨ 
ɩɟɪɟɨɛɥɚɞɧɚɬɢ ɭ ɮɥɨɬɚɰɿɣɧɿ ɦɭɥɨɜɿɞɨɤɪɟɦɥɸɜɚɱɿ ɬɚ ɭɳɿɥɶɧɸɜɚɱɿ, ɬɨɦɭ 
ɞɚɧɢɣ ɦɟɬɨɞ є ɨɫɨɛɥɢɜɨ ɜɚɠɥɢɜɢɦ ɞɥɹ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɪɨɛɨɬɢ ɚɟɪɨɬɟɧɤɿɜ ɿ 
ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. 

 

3.1.1. Ɏɥɨɬɚɰɿɣɧɟ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 

 

Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ 
ɩɪɨɰɟɫɭ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ, ɚ ɫɚɦɟ: ɡɦɿɧɢ ɡ ɱɚɫɨɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ ɜ 
ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɬɚ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɨɛ’єɦɭ, ɜɢɫɨɬɢ ɲɚɪɭ, 
ɜɨɥɨɝɨɫɬɿ ɬɚ ɟɮɟɤɬɭ ɡɧɟɜɨɞɧɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, ɲɜɢɞɤɨɫɬɿ ɩɿɞɣɨɦɭ 
ɝɪɚɧɢɰɿ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɜ ɩɪɨɰɟɫɿ ɮɥɨɬɚɰɿʀ, ɜɿɞɧɨɲɟɧɧɹ ɨɛ’єɦɭ 
ɭɳɿɥɶɧɟɧɨɝɨ ɮɥɨɬɚɰɿєɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɨ ɡɚɝɚɥɶɧɨɝɨ ɣɨɝɨ ɨɛ’єɦɭ.  

Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɥɚɛɨɪɚɬɨɪɧɭ ɭɫɬɚɧɨɜɤɭ 
(ɞɢɜ. ɪɢɫ. 2.1).  
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Ⱦɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɧɚ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɹɯ, ɩɪɢɝɨɬɨɜɥɟɧɢɯ 
ɲɥɹɯɨɦ ɪɨɡɛɚɜɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ ɞɨ ɡɚɞɚɧɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɣ (ɞɢɜ. ɬɚɛɥ. 2.1).  

ɇɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɜ ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ ɩɪɢ ɪɿɡɧɨɦɭ 
ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ: 0,1 ɬɚ 0,2 Ɇɉɚ. 

ɉɪɨɜɟɞɟɧɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɯɚɪɚɤɬɟɪɨɦ ɭɬɜɨɪɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ 
ɲɥɚɦɭ ɜ ɩɪɨɰɟɫɿ ɮɥɨɬɚɰɿʀ ɱɚɫɬɢɧɨɤ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɛɭɥɶɛɚɲɤɚɦɢ ɩɨɜɿɬɪɹ, 
ɹɤɟ ɜɢɞɿɥɹɥɨɫɶ ɿɡ ɪɨɡɱɢɧɭ ɩɪɢ ɡɧɢɠɟɧɧɿ ɬɢɫɤɭ, ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɜɢɫɨɬɚ 
ɬɚ ɨɛ’єɦ ɲɥɚɦɭ ɫɩɨɱɚɬɤɭ ɩɪɨɬɹɝɨɦ 15-20 ɯɜɢɥɢɧ ɫɬɪɿɦɤɨ ɡɦɟɧɲɭɸɬɶɫɹ, ɚ ɜ 
ɩɨɞɚɥɶɲɨɦɭ ɫɬɚɸɬɶ ɦɚɣɠɟ ɧɟɡɦɿɧɧɢɦɢ (ɪɢɫ. 3.1, 3.2).  

 

  

Ɋɢɫ. 3.1. Ɂɚɥɟɠɧɿɫɬɶ ɜɢɫɨɬɢ ɲɥɚɦɭ 
(С) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) 

ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ, 
Ɇɉɚ, 0,1 (ɚ) ɬɚ 0,2 (ɛ) ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, 
ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86; 3 – 14,6  

Ɋɢɫ. 3.2. Ɂɚɥɟɠɧɿɫɬɶ ɨɛ’єɦɭ ɲɥɚɦɭ (А) 
ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɚɤɬɢɜɧɨɝɨ 

ɦɭɥɭ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ, Ɇɉɚ, 0,1 (ɚ) 
ɬɚ 0,2 (ɛ) ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ 

ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86; 3 – 14,6 

 
ɒɜɢɞɤɿɫɬɶ ɩɿɞɣɨɦɭ ɝɪɚɧɢɰɿ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɜɢɡɧɚɱɟɧɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

0 1

1 0

h h
V

t t





 , ɫɦ/ɯɜ., 

 

          (3.1) 

ɞɟ h0, t0 – ɩɨɱɚɬɤɨɜɚ ɜɢɫɨɬɚ ɲɥɚɦɭ, ɫɦ, ɬɚ ɩɨɱɚɬɤɨɜɢɣ ɜɿɞɥɿɤ ɱɚɫɭ ɮɥɨɬɚɰɿʀ, 
ɯɜ.; h1, t1 – ɜɢɫɨɬɚ ɲɥɚɦɭ, ɫɦ, ɬɚ ɜɿɞɥɿɤ ɱɚɫɭ ɮɥɨɬɚɰɿʀ ɜ ɧɚɫɬɭɩɧɿɣ ɬɨɱɰɿ 
ɡɚɦɿɪɭ, ɯɜ. 

əɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɲɜɢɞɤɿɫɬɶ ɩɿɞɣɨɦɭ ɝɪɚɧɢɰɿ 
ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɡɧɚɱɧɨ ɡɦɟɧɲɭєɬɶɫɹ ɡ ɱɚɫɨɦ: ɧɚ 87-90% ɡɚ ɩɟɪɲɿ 15 ɯɜ. 
ɮɥɨɬɚɰɿʀ ɩɪɢ ɬɢɫɤɭ 0,1 Ɇɉɚ ɿ 10 ɯɜ. – 90-92% ɩɪɢ ɬɢɫɤɭ 0,2 Ɇɉɚ (ɪɢɫ. 3.3, 
3.4).  
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Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɟɮɟɤɬɭ ɩɪɨɹɫɧɟɧɧɹ ɜɨɞɢ ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ ɩɪɨɛɢ ɩɨ 50 

ɫɦ3
 ɱɟɪɟɡ 15-60 ɯɜ. ɜɿɞ ɩɨɱɚɬɤɭ ɩɪɨɰɟɫɭ ɮɥɨɬɚɰɿʀ ɿ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ʀɯ ɧɚ 

ɜɦɿɫɬ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ. Ɂɚ ɨɬɪɢɦɚɧɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɜɢɡɧɚɱɟɧɨ ɟɮɟɤɬ 
ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɜɿɞ ɱɚɫɬɢɧɨɤ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɦɟɬɨɞɨɦ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ: 

100,%
ɁɊ ɁɊ
ɩɨɱ ɨɱ

ɁɊ
ɩɨɱ

ɋ ɋȿ
ɋ
  , 

 

              (3.2) 

 

ɞɟ ɋɁɊ
ɩɨɱ – ɩɨɱɚɬɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɭ ɦɨɞɟɥɶɧɿɣ 

ɫɭɫɩɟɧɡɿʀ, ɦɝ/ɞɦ3
; ɋɁɊ

ɨɱ – ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ, 
ɦɝ/ɞɦ3

.  

 

 

 

Ɋɢɫ. 3.3. Ɂɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ 
ɩɿɞɣɨɦɭ ɝɪɚɧɢɰɿ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ (↑) ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 

ɩɪɢ Ɋɧɚɫ = 0,1 Ɇɉɚ, tɧɚɫ = 4 ɯɜ. ɩɪɢ 
ɩɨɱɚɬɤɨɜɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ 

ɪɟɱɨɜɢɧ, ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86; 3 – 14,6 

Ɋɢɫ. 3.4. Ɂɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ 
ɩɿɞɣɨɦɭ ɝɪɚɧɢɰɿ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ (↑) 
ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ ɩɪɢ Ɋɧɚɫ = 0,2 Ɇɉɚ, tɧɚɫ = 4 ɯɜ. 

ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ, ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86 

 
Ⱦɨɛɪɟ ɜɢɞɧɨ (ɞɢɜ. ɪɢɫ. 3.5), ɳɨ ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɪɭɞɧɟɧɶ ɜ ɨɱɢɳɟɧɿɣ 

ɜɨɞɿ ɪɿɡɤɨ ɡɦɟɧɲɭєɬɶɫɹ ɩɿɫɥɹ ɩɟɪɲɢɯ 20-30 ɯɜ. Ɉɤɪɿɦ ɬɨɝɨ, ɩɪɢ 
ɞɨɫɥɿɞɠɟɧɧɿ ɞɜɨɯ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ ɡ ɪɿɡɧɢɦɢ ɜɢɯɿɞɧɢɦɢ 
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɚ ɫɚɦɟ 4,2 ɝ/ɞɦ3

 ɬɚ 6,86 ɝ/ɞɦ3
 ɜɫɬɚɧɨɜɥɟɧɨ, 

ɳɨ ɩɪɢ ɬɢɫɤɭ 0,2 Ɇɉɚ  ɬɪɢɜɚɥɿɫɬɶ ɮɥɨɬɚɰɿʀ ɡɦɟɧɲɭєɬɶɫɹ ɩɨɪɿɜɧɹɧɨ ɿɡ 
ɞɚɧɢɦɢ, ɨɞɟɪɠɚɧɢɦɢ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ 0,1 Ɇɉɚ.  

ȿɮɟɤɬɢ ɨɱɢɳɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ (ɪɢɫ. 3.6) ɡ ɪɿɡɧɢɦɢ 
ɩɨɱɚɬɤɨɜɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ (4,2 ɝ/ɞɦ3

 ɿ 6,86 ɝ/ɞɦ3
) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 103 

ɲɜɢɞɤɨ ɡɪɨɫɬɚɸɬɶ ɜ ɩɟɪɲɿ 15-20 ɯɜ. ɇɚɣɛɿɥɶɲɿ ɟɮɟɤɬɢ ɡɚ ɤɨɪɨɬɲɢɣ ɱɚɫ 
ɮɥɨɬɚɰɿʀ ɛɭɥɨ ɨɞɟɪɠɚɧɨ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ 0,2 Ɇɉɚ. 

ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ ɩɨɪɹɞɤɚ 4 ɝ/ɞɦ3
 ɿ ɬɪɢɜɚɥɨɫɬɿ 20 ɯɜ. 

ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɫɬɚɧɨɜɢɜ ɩɨɧɚɞ 95%, ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ 30 ɯɜ. – 98%, ɚ ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɩɨɪɹɞɤɚ 7 ɝ/ɞɦ3

 ɿ ɬɪɢɜɚɥɨɫɬɿ 30-40 ɯɜ. – 94%. 

Ɉɬɠɟ ɡ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɿɜ ɜɢɞɧɨ, ɳɨ ɩɪɢ ɮɥɨɬɚɰɿɣɧɨɦɭ 
ɜɿɞɨɤɪɟɦɥɟɧɧɿ ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ ɜɿɞ ɜɨɞɢ ɞɨɫɹɝɚєɬɶɫɹ ɜɢɫɨɤɢɣ ɟɮɟɤɬ 

ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ – 94–98% ɡɚ ɜɿɞɧɨɫɧɨ ɦɚɥɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ – 20-30 ɯɜ. 
əɤ ɨɱɟɜɢɞɧɨ ɿɡ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɬɪɢɜɚɥɿɫɬɶ ɮɥɨɬɚɰɿʀ ɩɨɬɪɿɛɧɨ 

ɩɪɢɣɦɚɬɢ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɭ ɜɢɯɿɞɧɿɣ 
ɫɬɿɱɧɿɣ ɜɨɞɿ (ɞɢɜ. ɪɢɫ. 3.5). Ⱦɥɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɬɪɢɜɚɥɿɫɬɶ ɦɨɠɟ ɞɨɫɹɝɚɬɢ 60 ɯɜ. ɿ ɛɿɥɶɲɟ. Ɇɟɧɲɭ ɬɪɢɜɚɥɿɫɬɶ ɨɛɪɨɛɤɢ ɿ 
ɜɿɞɩɨɜɿɞɧɨ ɛɿɥɶɲɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɡɚɜɢɫɥɢɦɢ 
ɪɟɱɨɜɢɧɚɦɢ ɨɞɟɪɠɚɧɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ 0,2 Ɇɉɚ (ɞɢɜ. 
ɪɢɫ. 3.6). 
 

  

Ɋɢɫ. 3.5. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɋ) 

ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
(Э) ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ Ɋ ɿ ɩɨɱɚɬɤɨɜɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɋɁɊ

ɩɨɱ: 

1 – Ɋ = 0,1 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 4,2 ɝ/ɞɦ3;        

2 – Ɋ = 0,2 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 4,2 ɝ/ɞɦ3; 

3 – Ɋ = 0,1 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 6,86 ɝ/ɞɦ3;      

4 – Ɋ = 0,2 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 6,86 ɝ/ɞɦ3 

Ɋɢɫ. 3.6. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ 
ɡɚ ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ (ȿ) ɜɿɞ 

ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
(Э) ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ Ɋ ɿ ɩɨɱɚɬɤɨɜɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɋɁɊ

ɩɨɱ: 

1 – Ɋ = 0,1 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 4,2 ɝ/ɞɦ3;       

2 – Ɋ = 0,2 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 4,2 ɝ/ɞɦ3; 

3 – Ɋ = 0,1 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 6,86 ɝ/ɞɦ3;      

4 – Ɋ = 0,2 Ɇɉɚ, ɋɁɊ
ɩɨɱ = 6,86 ɝ/ɞɦ3 

 

3.1.2. ɍɳɿɥьɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɦɟɬɨɞɨɦ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ 
 

 Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɰɟɫɭ ɮɥɨɬɚɰɿɣɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɭɫɬɚɧɨɜɤɭ (ɞɢɜ. ɪɢɫ. 
2.1) ɿ ɦɨɞɟɥɶɧɿ ɫɭɫɩɟɧɡɿʀ (ɞɢɜ. ɬɚɛɥ. 2.1). Ⱦɨɫɥɿɞɠɟɧɧɹ ɡɞɿɣɫɧɟɧɨ ɩɪɢ ɬɢɫɤɭ 
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ɧɚɫɢɱɟɧɧɹ ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ ɩɨɜɿɬɪɹɦ 0,1 Ɇɉɚ ɬɚ 0,2 Ɇɉɚ, ɬɪɢɜɚɥɨɫɬɿ 
ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ 4 ɯɜ.  

ɋɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɩɪɨɰɟɫɨɦ ɮɥɨɬɚɰɿɣɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
ɩɪɨɜɟɞɟɧɨ ɩɪɨɬɹɝɨɦ 24 ɝɨɞ. ȼ ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɠɟɧɶ ɜɢɡɧɚɱɟɧɨ ɜɨɥɨɝɿɫɬɶ 
ɭɳɿɥɶɧɟɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɟɮɟɤɬ ɡɧɟɜɨɞɧɟɧɧɹ ɱɟɪɟɡ ɩɟɜɧɿ ɩɪɨɦɿɠɤɢ 
ɱɚɫɭ ɮɥɨɬɚɰɿʀ. 

ȼɨɥɨɝɿɫɬɶ ɬɚ ɟɮɟɤɬ ɡɧɟɜɨɞɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɡɦɿɧɸɸɬɶɫɹ ɞɨɫɢɬɶ 
ɩɨɜɿɥɶɧɨ ɜ ɩɪɨɰɟɫɿ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ, ɨɫɤɿɥɶɤɢ ɜ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ ɩɪɢ 
ɡɧɟɜɨɞɧɟɧɧɿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɪɿɡɤɟ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɤɨɥɨʀɞɧɨ-ɡɜ’ɹɡɚɧɨʀ 
ɜɨɞɢ, ɱɟɪɟɡ ɳɨ ɩɨɝɿɪɲɭєɬɶɫɹ ɩɪɨɰɟɫ ɜɨɞɨɜɿɞɞɚɱɿ. ɉɪɨɬɟ ɩɪɨɰɟɫ ɜɨɞɨɜɿɞɞɚɱɿ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɪɢ ɧɚɩɿɪɧɿɣ ɮɥɨɬɚɰɿʀ ɡ ɬɢɫɤɨɦ ɧɚɫɢɱɟɧɧɹ 0,1 Ɇɉɚ (ɪɢɫ. 
3.7, 3.8) ɩɪɨɯɨɞɢɬɶ ɝɿɪɲɟ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɩɪɨɰɟɫɨɦ ɜ ɞɨɫɥɿɞɚɯ, ɳɨ 
ɩɪɨɜɨɞɢɥɢɫɹ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ 0,2 Ɇɉɚ (ɪɢɫ. 3.9, 3.10). 

ɉɪɨɰɟɫ ɭɳɿɥɶɧɟɧɧɹ ɬɪɢɜɚє ɞɨɫɢɬɶ ɞɨɜɝɨ, ɦɨɠɟ ɞɨɫɹɝɚɬɢ ɛɿɥɶɲɟ 8 ɝɨɞ., ɚ 
ɬɨɦɭ ɭɳɿɥɶɧɟɧɢɣ ɲɥɚɦ ɦɨɠɟ ɡɧɟɜɨɞɧɸɜɚɬɢɫɶ ɞɨ ɜɨɥɨɝɨɫɬɿ 95-90% ɜ 
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɬɭɩɟɧɹ ɪɨɡɛɚɜɥɟɧɧɹ ɬɚ ɬɪɢɜɚɥɨɫɬɿ ɭɳɿɥɶɧɟɧɧɹ. 

 

  

Ɋɢɫ. 3.7. Ɂɚɥɟɠɧɿɫɬɶ ɜɨɥɨɝɨɫɬɿ 
ɭɳɿɥɶɧɟɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (А) ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ Ɋɧɚɫ = 0,1 

Ɇɉɚ, tɧɚɫ = 4 ɯɜ. ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86 

Ɋɢɫ. 3.8. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ 
ɡɧɟɜɨɞɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (E) ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ Ɋɧɚɫ = 0,1 

Ɇɉɚ, tɧɚɫ = 4 ɯɜ. ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86 
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Ɋɢɫ. 3.9. Ɂɚɥɟɠɧɿɫɬɶ ɜɨɥɨɝɨɫɬɿ 
ɭɳɿɥɶɧɟɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (А) ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ Ɋɧɚɫ = 0,2 

Ɇɉɚ, tɧɚɫ = 4 ɯɜ. ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86 

Ɋɢɫ. 3.10. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ 
ɡɧɟɜɨɞɧɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (ȿ) ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ Ɋɧɚɫ = 0,2 

Ɇɉɚ, tɧɚɫ = 4 ɯɜ. ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɝ/ɞɦ3:  

1 – 4,2; 2 – 6,86 

 

ɉɪɢ ɩɨɪɿɜɧɹɧɧɿ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɩɪɢ ɪɿɡɧɨɦɭ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ – 

0,1 ɬɚ 0,2 Ɇɉɚ ɦɨɠɧɚ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɩɪɨɰɟɫ ɮɥɨɬɚɰɿɣɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ 
ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɪɨɯɨɞɢɬɶ ɤɪɚɳɟ ɬɚ ɿɧɬɟɧɫɢɜɧɿɲɟ ɩɪɢ 
ɛɿɥɶɲɨɦɭ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ. ɏɨɱɚ ɨɱɟɜɢɞɧɨ, ɳɨ ɧɚɜɿɬɶ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ 
0,1 Ɇɉɚ ɩɪɨɰɟɫ ɮɥɨɬɚɰɿɣɧɨɝɨ ɡɧɟɜɨɞɧɟɧɧɹ ɦɚє ɡɚɞɨɜɿɥɶɧɿ ɪɟɡɭɥɶɬɚɬɢ ɿ ɜ 
ɛɭɞɶ-ɹɤɨɦɭ ɜɢɩɚɞɤɭ ɩɪɨɬɿɤɚє ɤɪɚɳɟ ɧɿɠ ɬɪɚɞɢɰɿɣɧɟ ɝɪɚɜɿɬɚɰɿɣɧɟ 
ɭɳɿɥɶɧɟɧɧɹ. Ɍɨɦɭ ɛɿɥɶɲ ɧɢɡɶɤɚ ɜɨɥɨɝɿɫɬɶ ɲɥɚɦɭ ɩɪɢ ɮɥɨɬɚɰɿɣɧɨɦɭ 
ɭɳɿɥɶɧɟɧɧɿ є ɨɫɧɨɜɧɨɸ ɩɟɪɟɜɚɝɨɸ ɰɶɨɝɨ ɩɪɨɰɟɫɭ ɩɟɪɟɞ ɜɿɞɫɬɨɸɜɚɧɧɹɦ 
ɨɫɚɞɭ (ɪɢɫ. 3.11). 

 

 

 
Ɋɢɫ. 3.11. Ɂɚɥɟɠɧɿɫɬɶ ɜɨɥɨɝɨɫɬɿ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (А) ɜɿɞ ɱɚɫɭ (t)  

ɩɪɢ ɪɿɡɧɢɯ ɦɟɬɨɞɚɯ ɭɳɿɥɶɧɟɧɧɹ 
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ȼɨɥɨɝɿɫɬɶ ɡɦɿɧɸєɬɶɫɹ ɜɿɞ 99,7 ɞɨ 96,3% (ɨɛ’єɦ ɨɫɚɞɭ ɡɦɟɧɲɭєɬɶɫɹ 
ɛɿɥɶɲ, ɧɿɠ ɜ 12 ɪɚɡɿɜ) ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ ɡɧɟɜɨɞɧɟɧɧɹ 2 ɝɨɞ. ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɡ ɬɢɫɤɨɦ ɧɚɫɢɱɟɧɧɹ 0,2 Ɇɉɚ, ɬɨɞɿ ɹɤ ɝɪɚɜɿɬɚɰɿɣɧɢɣ ɦɟɬɨɞ 
ɞɚє ɡɚ ɬɚɤɢɣ ɠɟ ɱɚɫ ɡɧɢɠɟɧɧɹ ɜɨɥɨɝɨɫɬɿ ɜɿɞ 99,7 ɞɨ 98,8% (ɡɦɟɧɲɟɧɧɹ 
ɨɛ’єɦɭ ɜ 4 ɪɚɡɢ). 

 

3.1.3. Ⱦɨɫɥɿɞɠɟɧɧɹ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ ɩɨɩɟɪɟɞɧьɨɝɨ ɨɱɢɳɟɧɧɹ  
ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɬɨɤɫɢɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ 

 

ɋɨɪɛɰɿɣɧɭ ɜɥɚɫɬɢɜɿɫɬɶ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɜ ɩɪɨɰɟɫɿ 
ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɛɚɪɜɧɢɤɿɜ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɩɪɢɫɭɬɧɿɫɬɶ ɹɤɢɯ 
ɫɩɪɢɱɢɧɸє ɩɨɪɭɲɟɧɧɹ ɩɪɨɰɟɫɿɜ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ 
ɚɟɪɨɬɟɧɤɚɯ ɜɧɚɫɥɿɞɨɤ ʀɯ ɬɨɤɫɢɱɧɨʀ ɞɿʀ ɧɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. 
Ɍɚɤ, ɱɢɦɚɥɨ ɛɚɪɜɧɢɤɿɜ, ɨɫɨɛɥɢɜɨ ɦɟɬɚɥɨɜɦɿɫɧɿ, є ɲɤɿɞɥɢɜɢɦɢ ɞɥɹ 
ɝɿɞɪɨɛɿɨɧɬɿɜ. ɇɚɜɿɬɶ ɞɥɹ ɩɪɹɦɢɯ, ɤɢɫɥɨɬɧɢɯ, ɨɫɧɨɜɧɢɯ ɿ ɞɢɫɩɟɪɫɧɢɯ 
ɛɚɪɜɧɢɤɿɜ ɞɨɩɭɫɬɢɦɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɨɛɦɟɠɟɧɚ 1 ɦɝ/ɞɦ3

 ɱɟɪɟɡ ɩɪɢɫɭɬɧɿɫɬɶ ɜ 
ɧɢɯ ɦɢɲ’ɹɤɭ, ɤɚɞɦɿɸ, ɪɬɭɬɿ, ɯɪɨɦɭ, ɦɿɞɿ, ɰɢɧɤɭ, ɫɜɢɧɰɸ, ɤɨɛɚɥɶɬɭ, ɹɤɿ ɛɭɥɨ 
ɡɧɚɣɞɟɧɨ ɜ ɞɨɫɥɿɞɠɟɧɢɯ ɛɥɢɡɶɤɨ 900 ɜɢɝɨɬɨɜɥɟɧɢɯ ɩɪɨɞɭɤɬɚɯ ɬɚɤɢɯ 
ɛɚɪɜɧɢɤɿɜ Д34Ж. Ȼɟɧɡɢɞɢɧɨɜɿ ɛɚɪɜɧɢɤɢ є ɤɚɧɰɟɪɨɝɟɧɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. 
Ⱥɡɨɛɚɪɜɧɢɤɢ ɧɟɝɚɬɢɜɧɨ ɞɿɸɬɶ ɧɚ ɝɿɞɪɨɛɿɨɧɬɿɜ. ɉɪɹɦɿ ɛɚɪɜɧɢɤɢ 
(ɮɿɨɥɟɬɨɜɢɣ ɋ ɿ ɱɨɪɧɢɣ ɋ), ɚ ɬɚɤɨɠ ɩɿɝɦɟɧɬɢ (ɡɟɥɟɧɢɣ ɮɬɚɥɨɰɿɚɧɨɜɢɣ, 
ɠɨɜɬɢɣ, ɮɿɨɥɟɬɨɜɢɣ, ɛɨɪɞɨ ɬɚ ɹɫɤɪɚɜɨ-ɨɪɚɧɠɟɜɢɣ ɚɧɬɪɚɯɿɧɨɧɨɜɢɣ) 
ɫɩɪɢɱɢɧɸɸɬɶ ɩɨɪɭɲɟɧɧɹ ɮɭɧɤɰɿʀ ɩɟɱɿɧɤɢ ɿ ɧɢɪɨɤ.  

Ⱦɨɩɭɫɬɢɦɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɩɪɢ 
ɧɚɞɯɨɞɠɟɧɧɿ ʀɯ ɧɚ ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɚɧɨɜɥɹɬɶ, ɦɝ/ɞɦ3

:    

ɯɪɨɦɭ (↑ȱ) – 0,1; ɯɪɨɦɭ (ȱȱȱ) – 2,5; ɦɿɞɿ – 0,5; ɧɿɤɟɥɸ – 0,5; ɰɢɧɤɭ – 1;  

ɤɨɛɚɥɶɬɭ – 1; ɫɜɢɧɰɸ – 0,1; ɤɚɞɦɿɸ – 0,1 [21].   

 

3.1.3.1. ȼɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɛɚɪɜɧɢɤɿɜ 

 

Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɜɿɞ ɛɚɪɜɧɢɤɿɜ ɦɟɬɨɞɨɦ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ; ɨɛ’єɦɭ ɬɚ ɜɢɫɨɬɢ ɲɥɚɦɭ, 
ɫɬɭɩɟɧɹ ɩɪɨɹɫɧɟɧɧɹ ɿ ɡɧɟɛɚɪɜɥɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 
ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ.  

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɭɫɬɚɧɨɜɤɭ (ɞɢɜ. ɪɢɫ. 2.1). ɋɬɿɱɧɭ ɜɨɞɭ ɡ ɚɤɬɢɜɧɢɦ ɦɭɥɨɦ 
ɡ ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɨɞɚɜɚɥɢ ɜ ɫɤɥɹɧɢɣ ɰɢɥɿɧɞɪ. Ɋɨɡɱɢɧ 
ɛɚɪɜɧɢɤɚ ɧɚɫɢɱɭɜɚɥɢ ɩɨɜɿɬɪɹɦ ɜ ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ ɩɪɢ ɬɢɫɤɭ 0,2 Ɇɉɚ ɿ 
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ɬɪɢɜɚɥɨɫɬɿ ɧɚɫɢɱɟɧɧɹ 4 ɯɜ., ɚ ɩɨɬɿɦ ɩɨɞɚɜɚɥɢ ɜ ɫɤɥɹɧɢɣ ɰɢɥɿɧɞɪ ɞɥɹ 
ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ɤɿɧɟɬɢɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɩɪɨɰɟɫɭ 
ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ, ɜɢɡɧɚɱɟɧɨ ɨɛ’єɦ ɬɚ ɜɢɫɨɬɭ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ, 
ɫɬɭɩɿɧɶ ɩɪɨɹɫɧɟɧɧɹ ɬɚ ɟɮɟɤɬ ɡɧɟɛɚɪɜɥɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɬɚ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (ɪɢɫ. 3.12-3.15), ɝɿɞɪɨɞɢɧɚɦɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ 
(ɪɢɫ. 3.16).  

Ɉɛ’єɦ ɬɚ ɜɢɫɨɬɚ ɲɥɚɦɭ ɩɪɨɬɹɝɨɦ ɩɟɪɲɢɯ 15-20 ɯɜ. ɫɬɪɿɦɤɨ 
ɡɦɟɧɲɭɸɬɶɫɹ (ɞɢɜ. ɪɢɫ. 3.12, 3.13), ɩɿɫɥɹ ɱɨɝɨ ɤɪɢɜɿ ɧɚɛɭɜɚɸɬɶ 
ɦɚɥɨɡɦɿɧɧɨɝɨ ɯɚɪɚɤɬɟɪɭ ɿ ɩɿɫɥɹ 30 ɯɜ. ɫɬɚɸɬɶ ɩɪɚɤɬɢɱɧɨ ɩɪɹɦɢɦɢ, ɩɪɢɱɨɦɭ 
ɭ ɩɪɨɛɚɯ ɿɡ ɛɿɥɶɲɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɚɧɿ ɩɪɨɰɟɫɢ 
ɩɪɨɬɿɤɚɸɬɶ ɫɬɪɿɦɤɿɲɟ. 

 

 

Ɋɢɫ. 3.12. Ɂɚɥɟɠɧɿɫɬɶ ɨɛ’єɦɭ ɲɥɚɦɭ 
(А) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) 

ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ  ɩɪɢ   Ɋɧɚɫ = 0,2 

Ɇɉɚ, tɧɚɫ = 4 ɯɜ. ɿ ɩɨɱɚɬɤɨɜɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɝ/ɞɦ3:  

1 – 1; 2 – 1,6; 3 – 0,94; 4 – 2,44 

Ɋɢɫ. 3.13. Ɂɚɥɟɠɧɿɫɬɶ ɜɢɫɨɬɢ ɲɥɚɦɭ (С) 
ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɦɨɞɟɥɶɧɢɯ 
ɫɭɫɩɟɧɡɿɣ  ɩɪɢ   Ɋɧɚɫ = 0,2 Ɇɉɚ, tɧɚɫ = 4 

ɯɜ. ɿ ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɝ/ɞɦ3:  

1 – 1; 2 – 1,6; 3 – 0,94; 4 – 2,44 

 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɜɠɟ ɱɟɪɟɡ 5 ɯɜ. ɮɥɨɬɚɰɿʀ ɞɨɫɹɝɧɭɬɨ ɡɧɚɱɧɨɝɨ ɟɮɟɤɬɭ 
ɨɱɢɳɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ ɜɿɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – 78%, ɜɿɞ ɛɚɪɜɧɢɤɚ 
– 60% ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 1,6 ɝ/ɞɦ3

 (ɞɢɜ. ɪɢɫ. 3.14, 3.15). 

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɹɯ 
(ɞɢɜ. ɪɢɫ. 3.15) ɩɨɫɬɭɩɨɜɨ ɩɿɞɜɢɳɭєɬɶɫɹ ɟɮɟɤɬ ɜɢɞɚɥɟɧɧɹ ɛɚɪɜɧɢɤɚ ɡ ɜɨɞɢ, 
ɚɥɟ ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ ɟɮɟɤɬɭ ɛɥɢɡɶɤɨ 60% ɿ ɩɪɢ ɩɨɞɚɥɶɲɨɦɭ ɡɛɿɥɶɲɟɧɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɦɿɬɧɢɯ ɡɦɿɧ, ɿ ɤɪɢɜɚ ɜɢɯɨɞɢɬɶ ɦɚɣɠɟ ɧɚ 
ɝɨɪɢɡɨɧɬɚɥɶɧɭ ɩɪɹɦɭ ɥɿɧɿɸ. 

Ɉɬɠɟ, ɡ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɿɜ ɜɢɞɧɨ, ɳɨ ɩɪɢ ɮɥɨɬɚɰɿɣɧɿɣ ɛɿɨɤɨɚɝɭɥɹɰɿʀ 
ɦɭɥɨɜɨɸ ɫɭɦɿɲɲɸ ɞɨɫɹɝɚєɬɶɫɹ ɜɢɫɨɤɢɣ ɟɮɟɤɬ ɩɪɨɹɫɧɟɧɧɹ ɿ ɡɧɟɛɚɪɜɥɟɧɧɹ 
ɡɚ ɜɿɞɧɨɫɧɨ ɦɚɥɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ. 
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Ɋɢɫ. 3.14. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ 
ɨɱɢɳɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ (Eɨɫ) 

ɡɚ ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɦɨɞɟɥɶɧɢɯ 

ɫɭɫɩɟɧɡɿɣ  ɩɪɢ Ɋɧɚɫ = 0,2 Ɇɉɚ, tɧɚɫ = 4 

ɯɜ. ɿ ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɝ/ɞɦ3:  

 1 – 1,6; 2 – 0,94; 3 – 2,44 

Ɋɢɫ. 3.15. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ 
ɜɨɞɢ ɜɿɞ ɛɚɪɜɧɢɤɚ (ȿ) ɦɟɬɨɞɨɦ 
ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɜɿɞ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɪɢ      
Ɋɧɚɫ = 0,2 Ɇɉɚ, tɧɚɫ = 4 ɯɜ. 

 
ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɪɢɜɚɥɨɫɬɿ ɱɚɫɭ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɲɜɢɞɤɿɫɬɶ 

ɩɿɞɣɨɦɭ ɝɪɚɧɢɰɿ ɩɨɞɿɥɭ ɮɚɡ ɦɿɠ ɜɨɞɨɸ ɬɚ ɚɤɬɢɜɧɢɦ ɦɭɥɨɦ (ɞɢɜ. ɪɢɫ. 3.16) 
ɫɩɨɜɿɥɶɧɸєɬɶɫɹ ɭ ɜɫɿɯ ɩɪɨɛɚɯ ɡ ɪɿɡɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ, ɚ ɨɬ ɧɚ 
ɩɨɱɚɬɤɨɜɿɣ ɫɬɚɞɿʀ ɰɶɨɝɨ ɩɪɨɰɟɫɭ ɭ ɩɪɨɛɚɯ ɡ ɦɟɧɲɢɦɢ ɿ ɛɿɥɶɲɢɦɢ 
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɰɟ ɹɜɢɳɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɡ ɪɿɡɧɢɦɢ ɲɜɢɞɤɨɫɬɹɦɢ: ɭ ɩɪɨɛɚɯ ɡ 
ɛɿɥɶɲɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɩɨɜɿɥɶɧɿɲɟ, ɚ ɡ ɦɟɧɲɢɦɢ - ɲɜɢɞɲɟ. 

ɑɢɦ ɛɿɥɶɲɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɞɨɫɥɿɞɠɭɜɚɧɿɣ ɩɪɨɛɿ (ɪɢɫ. 
3.17), ɬɢɦ ɦɟɧɲɟ ɧɟɨɛɯɿɞɧɨ ɱɚɫɭ ɞɥɹ ɩɪɨɬɿɤɚɧɧɹ ɩɪɨɰɟɫɭ ɮɥɨɬɚɰɿʀ ɿ 
ɧɚɜɩɚɤɢ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɨɪɹɞɤɭ 2,4 ɝ/ɞɦ3

 ɨɩɬɢɦɚɥɶɧɢɣ 
ɱɚɫ ɫɬɚɧɨɜɢɬɶ 15 ɯɜ. 

Ɉɩɬɢɦɚɥɶɧɢɣ ɱɚɫ ɩɪɨɹɫɧɟɧɧɹ (ɪɢɫ. 3.18) ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ 17–20 ɯɜ. 
ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɟɮɟɤɬɭ ɜɢɞɚɥɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɛɥɢɡɶɤɨ 75%. 

Ɉɬɠɟ, ɡ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɿɜ ɜɢɞɧɨ, ɳɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɟɬɨɞɭ 
ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɨʀ ɜɨɞɢ ɛɚɪɜɧɢɤɚ 
ɞɨɫɹɝɚєɬɶɫɹ ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɢɣ ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ (ȿ = 60%) ɡɚ ɜɿɞɧɨɫɧɨ 
ɦɚɥɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ, ɤɨɥɶɨɪɨɜɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɪɿɡɤɨ ɡɦɟɧɲɭєɬɶɫɹ, ɩɪɢ 
ɰɶɨɦɭ ɜɨɞɚ ɫɬɚє ɛɿɥɶɲ ɩɪɨɡɨɪɨɸ ɬɚ ɩɪɨɹɫɧɟɧɨɸ – ȿɨɫ =70-80%. 
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Ɋɢɫ. 3.16. Ɂɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ 
ɩɿɞɣɨɦɭ ɝɪɚɧɢɰɿ ɩɨɞɿɥɭ ɮɚɡ (↑) ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ (Э) ɦɨɞɟɥɶɧɢɯ 

ɫɭɫɩɟɧɡɿɣ  ɩɪɢ   Ɋɧɚɫ = 0,2 Ɇɉɚ, tɧɚɫ = 4 

ɯɜ. ɿ ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɝ/ɞɦ3:  

1 – 1; 2 – 1,6; 3 – 0,94; 4 – 2,44 

Ɋɢɫ. 3.17. Ɂɚɥɟɠɧɿɫɬɶ ɬɪɢɜɚɥɨɫɬɿ 
ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ (Tɨɩɬ) ɜɿɞ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ 
ɦɨɞɟɥɶɧɢɯ ɫɭɫɩɟɧɡɿɹɯ (ɋɚɦ) 

 

 

Ɋɢɫ. 3.18. Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɩɬɢɦɚɥɶɧɨʀ ɬɪɢɜɚɥɨɫɬɿ 
ɩɪɨɹɫɧɟɧɧɹ 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ 
ɜ ɭɦɨɜɚɯ ɪɟɚɥɶɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɨɬɪɿɛɧɨ ɩɪɢɣɦɚɬɢ ɬɪɢɜɚɥɿɫɬɶ ɨɛɪɨɛɤɢ 
ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɪɹɞɤɚ 30-40 ɯɜ., ɚ ɜ ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ ɧɚɜɿɬɶ ɡɦɟɧɲɢɬɢ ɞɨ 20 
ɯɜ, ɡɚɛɟɡɩɟɱɢɬɢ ɚɟɪɚɰɿɸ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɫɭɬɬєɜɨ ɡɧɢɡɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɛɚɪɜɧɢɤɿɜ Д290Ж, ȻɋɄ, ɠɢɪɿɜ, ɋɉȺɊ, ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ Д291Ж, ɣɨɧɿɜ ɜɚɠɤɢɯ 
ɦɟɬɚɥɿɜ Д295Ж, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɿ, ɬɢɦ ɫɚɦɢɦ, ɡɦɟɧɲɢɬɢ 
ɜɿɞɩɨɜɿɞɧɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɨɞɚɥɶɲɿ ɛɿɨɥɨɝɿɱɧɿ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ, ɧɟɨɛɯɿɞɧɿ 
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ɨɛ’єɦɢ ɚɟɪɨɬɟɧɤɿɜ ɿ ɜɢɬɪɚɬɢ ɩɨɜɿɬɪɹ ɧɚ ɚɟɪɚɰɿɸ, ɜɢɤɥɸɱɢɬɢ ɡ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɫɯɟɦɢ ɭɳɿɥɶɧɸɜɚɱɿ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɡɧɢɡɢɬɢ ɜɨɥɨɝɿɫɬɶ 
ɲɥɚɦɭ (ɞɨ 90%) ɬɚ ɨɛ’єɦɢ ɨɫɚɞɿɜ, ɳɨ ɩɿɞɥɹɝɚɸɬɶ ɨɛɪɨɛɰɿ ɜ ɦɟɬɚɧɬɟɧɤɚɯ ɬɚ 
ɿɧɲɢɯ ɫɩɨɪɭɞɚɯ, ɿ ɬɢɦ ɫɚɦɢɦ ɡɦɟɧɲɢɬɢ ʀɯ ɪɨɡɦɿɪɢ. 

 

3.1.3.2. ȼɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɣɨɧɿɜ ɦɿɞɿ 
 

Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɡɧɚɱɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɜɿɞ ɣɨɧɿɜ ɦɿɞɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɿ ɧɟɨɛɯɿɞɧɭ ɞɨɡɭ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɞɥɹ ɜɢɞɚɥɟɧɧɹ 
ɣɨɧɿɜ ɦɿɞɿ. 

Ɇɨɞɟɥɶɧɿ ɪɨɡɱɢɧɢ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɣɨɧɿɜ ɦɿɞɿ, ɦɝ/ɞɦ3: 0,5; 1; 2; 3; 5 ɿ 8, 
ɧɚɫɢɱɭɜɚɥɢ ɩɨɜɿɬɪɹɦ ɜ ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ (ɞɢɜ. 
ɪɢɫ. 2.1) ɩɪɢ ɬɢɫɤɭ 0,2 Ɇɉɚ ɿ ɬɪɢɜɚɥɨɫɬɿ ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ 4 ɯɜ., 
ɩɿɫɥɹ ɱɨɝɨ ɜɢɥɢɜɚɥɢ ɜ ɰɢɥɿɧɞɪ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɩɪɢ ɪɿɡɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɦɿɞɿ ɿ ɞɨɡɚɯ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 100-300 ɦɝ/ɞɦ3

 ɧɚɣɤɪɚɳɢɣ ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɱɟɪɟɡ 15-20 ɯɜ. ɩɪɨɰɟɫɭ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (ɜɿɞ 
ɩɨɱɚɬɤɭ ɡɦɿɲɭɜɚɧɧɹ ɜ ɰɢɥɿɧɞɪɿ ɧɚɫɢɱɟɧɨɝɨ ɩɨɜɿɬɪɹɦ ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ 
ɦɿɞɿ ɿ ɫɭɫɩɟɧɡɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ). Ɉɬɠɟ, ɞɥɹ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ 
ɩɪɢɣɧɹɬɨ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɪɿɜɧɨɸ 20 ɯɜ.  

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɿɞɿ ɭ ɜɢɯɿɞɧɨɦɭ ɪɨɡɱɢɧɿ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɫɩɨɞɿɜɚɧɟ ɡɦɟɧɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɨɱɢɳɟɧɨɦɭ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ-

ɮɥɨɬɚɰɿєɸ ɪɨɡɱɢɧɿ (ɬɚɛɥ. 3.1). 
 Ɍɚɛɥɢɰɹ 3.1 

Ʉɨɧɰɟɧɬɪɚɰɿʀ ɣɨɧɿɜ ɦɿɞɿ ɜ ɩɪɨɹɫɧɟɧɿɣ ɜɨɞɿ ɩɿɫɥɹ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 
Ⱦɨɡɚ ɚɤɬɢɜɧɨɝɨ 

ɦɭɥɭ, ɦɝ/ɞɦ3
 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɦɿɞɿ ɜ ɦɨɞɟɥьɧɨɦɭ ɪɨɡɱɢɧɿ, ɦɝ/ɞɦ3
 

0,5 1 2 3 5 8 

100 0,011 0,036 0,101 0,172 0,554 1,309 

200 0,014 0,0309 0,06 0,124 0,267 0,559 

300 0,005 0,026 0,58 0,099 0,107 0,409 

 

Ɋɟɡɭɥɶɬɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɟɮɟɤɬɭ ɜɢɞɚɥɟɧɧɹ ɣɨɧɿɜ ɦɿɞɿ ɿɡ ɦɨɞɟɥɶɧɢɯ 
ɪɨɡɱɢɧɿɜ (ɪɢɫ. 3.19) ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɧɚɣɛɿɥɶɲɿ ɟɮɟɤɬɢ ɜɢɞɚɥɟɧɧɹ ɦɿɞɿ 
ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɩɪɢ ɞɨɡɚɯ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 200 ɿ 300 ɦɝ/ɞɦ3

 ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɣɨɧɿɜ ɦɿɞɿ ɩɨɧɚɞ 2 ɦɝ/ɞɦ3

 ɩɨɪɹɞɤɭ 95%, ɩɪɢ ɦɟɧɲɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɦɿɞɿ – 1-2 ɦɝ/ɞɦ3

 ɞɨɫɹɝɚɥɢ 97%, ɚ ɩɪɢ 0,5 ɦɝ/ɞɦ3
 ɿ ɞɨɡɿ 

ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 300 ɦɝ/ɞɦ3
 – 99%.  
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Ȼɭɥɨ ɩɪɨɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɨɤ ɩɨɤɚɡɧɢɤɚ ɩɢɬɨɦɨʀ ɦɚɫɢ ɦɿɞɿ mɩɢɬ, 

ɡɚɬɪɢɦɚɧɨʀ 1 ɝ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɩɪɨɰɟɫɿ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɜɩɪɨɞɨɜɠ 

20 ɯɜ., ɡɚ ɮɨɪɦɭɥɨɸ: 

1000ɩɨɱ ɤɿɧ
ɩɢɬ

ȺɆ

ɋ ɋ
m

D

 , ɦɝ/ɝ, 
         

(3.3) 

ɞɟ ɋɩɨɱ, ɋɤɿɧ – ɜɿɞɩɨɜɿɞɧɨ ɩɨɱɚɬɤɨɜɚ ɿ ɤɿɧɰɟɜɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɿɞɿ ɭ ɜɨɞɿ, 
ɦɝ/ɞɦ3

; DȺɆ – ɞɨɡɚ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɦɝ/ɞɦ3
. 

 

  

Ɋɢɫ. 3.19. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɜɢɞɚɥɟɧɧɹ 
ɦɿɞɿ (ȿ) ɡ ɜɨɞɢ ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɿɞɿ (ɋɩɨɱ) ɩɪɢ ɞɨɡɚɯ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɦɝ/ɞɦ3:  

1 – 100; 2 – 200; 3 – 300 

 

Ɋɢɫ. 3.20. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ ɦɚɫɢ 
ɦɿɞɿ (Цɩɢɬ), ɡɚɬɪɢɦɚɧɨʀ 1 ɝ ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ, ɜɿɞ ʀʀ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ 

(ɋɩɨɱ) ɩɪɢ ɞɨɡɚɯ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, 
ɦɝ/ɞɦ3:  

1 – 100; 2 – 200; 3 – 300 

ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɿɞɿ ɜɟɥɢɱɢɧɚ ɩɢɬɨɦɨʀ 
ɦɚɫɢ, ɡɚɬɪɢɦɚɧɨʀ 1 ɝ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɡɪɨɫɬɚє (ɪɢɫ. 3.20). əɤɳɨ ɩɨɪɿɜɧɹɬɢ 
ɩɢɬɨɦɿ ɦɚɫɢ ɦɿɞɿ, ɡɚɬɪɢɦɚɧɨʀ 1 ɝ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɩɪɢ ɡɪɨɫɬɚɧɧɿ ɞɨɡɢ ɦɭɥɭ, 
ɬɨ ɧɚɣɛɿɥɶɲɿ ɩɢɬɨɦɿ ɦɚɫɢ ɦɿɞɿ ɫɩɨɫɬɟɪɿɝɚɥɢɫɶ ɩɪɢ ɧɚɣɦɟɧɲɿɣ – 100 ɦɝ/ɞɦ3

, 

ɚ ɧɚɣɦɟɧɲɿ – ɩɪɢ ɧɚɣɛɿɥɶɲɿɣ ɞɨɡɿ – 300 ɦɝ/ɞɦ3
. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ ɩɪɨ ɦɨɠɥɢɜɿɫɬɶ ɫɭɬɬєɜɨɝɨ ɡɧɢɠɟɧɧɹ 
ɡɚɛɪɭɞɧɟɧɨɫɬɿ ɿ ɬɨɤɫɢɱɧɨɫɬɿ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɢ ɩɨɩɟɪɟɞɧɿɣ ɨɛɪɨɛɰɿ ʀɯ 
ɧɚɞɥɢɲɤɨɜɢɦ ɚɤɬɢɜɧɢɦ ɦɭɥɨɦ ɜ ɩɪɨɰɟɫɿ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ. 

Ⱦɥɹ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɥɹ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ, ɳɨ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɩɨɜɢɧɧɚ ɛɭɬɢ ɧɟ 
ɦɟɧɲɟ 20 ɯɜ., ɞɨɡɭ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɨɬɪɿɛɧɨ ɩɪɢɣɦɚɬɢ 200-300 ɦɝ/ɞɦ3

 ɜ 
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɿɞɿ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ. ɉɨɬɪɿɛɧɨ 
ɜɪɚɯɨɜɭɜɚɬɢ ɹɤɿɫɬɶ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ: ɩɪɢ ɧɟɡɚɞɨɜɿɥɶɧɿɣ 
ɪɨɛɨɬɿ ɚɟɪɨɬɟɧɤɿɜ, ɫɩɭɯɚɧɧɿ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɞɨɡɢ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɛɭɞɭɬɶ 
ɿɧɲɿ ɿ ʀɯ ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɚɬɢ ɲɥɹɯɨɦ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜ 
ɤɨɠɧɨɦɭ ɜɢɩɚɞɤɭ. 
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3.2. ȼɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ ɩɨɩɟɪɟɞɧьɨɝɨ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɫɭ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɧɟɝɚɬɢɜɧɢɯ ɮɚɤɬɨɪɿɜ, ɹɤɿ 
ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɩɪɨɰɟɫɚɦ ɨɱɢɳɟɧɧɹ, ɬɚ ɞɨɫɹɝɧɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɧɨ ɧɚ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɚɯ, ɹɤɿ ɛɭɥɨ ɩɪɢɝɨɬɨɜɥɟɧɨ 
ɲɥɹɯɨɦ ɪɨɡɛɚɜɥɟɧɧɹ ɦɨɥɨɤɚ ɜɿɞɫɬɨɹɧɨɸ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ, ɡ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ – 1200-1600 ɦɝ/ɞɦ3

.  

Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɟɪɟɜɚɠɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɡɚɥɿɡɧɿ (ɫɬɚɥɟɜɿ) 
ɟɥɟɤɬɪɨɞɢ, ɬɨɞɿ ɹɤ ɞɥɹ ɩɿɞɝɨɬɨɜɤɢ ɩɢɬɧɨʀ ɜɨɞɢ - ɚɥɸɦɿɧɿєɜɿ Д296, 297Ж. 
ȼɧɚɫɥɿɞɨɤ ɞɿʀ ɫɨɪɛɰɿɣɧɢɯ ɫɢɥ ɬɚ ɟɥɟɤɬɪɨɫɬɚɬɢɱɧɢɯ ɫɢɥ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɚ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɫɨɪɛɰɿɹ ɩɥɚɫɬɿɜɰɹɦɢ FО(Ɉɇ)2 ɬɚ FО(Ɉɇ)3 ɡɚɛɪɭɞɧɟɧɶ ɜɨɞɢ ɬɚ 
ɚɛɫɨɪɛɰɿɹ ɟɥɟɤɬɪɨɥɿɬɢɱɧɨɝɨ ɝɚɡɭ (ɜɨɞɧɸ). ɍɬɜɨɪɟɧɿ ɚɝɪɟɝɚɬɢ ɩɿɞ ɜɩɥɢɜɨɦ 
ɫɢɥɢ Ⱥɪɯɿɦɟɞɚ ɪɭɯɚɸɬɶɫɹ ɞɨ ɩɨɜɟɪɯɧɿ ɩɨɞɿɥɭ ɮɚɡ «ɪɿɞɢɧɚ-ɝɚɡ» - 

ɜɿɞɛɭɜɚєɬɶɫɹ ɮɥɨɬɚɰɿɹ ɚɝɥɨɦɟɪɚɬɿɜ ɞɨɦɿɲɨɤ. 
Ɉɫɧɨɜɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, 

ɳɨ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɨ: ɜɢɬɪɚɬɭ ɜɨɞɢ, ɹɤɚ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ (2.1); 
ɝɭɫɬɢɧɭ ɫɬɪɭɦɭ i (2.2); ɩɢɬɨɦɭ ɜɢɬɪɚɬɭ ɫɬɪɭɦɭ D (2.3); ɟɥɟɤɬɪɢɱɧɭ 
ɩɨɬɭɠɧɿɫɬɶ ɭɫɬɚɧɨɜɤɢ Ɋ (2.4); ɜɢɬɪɚɬɭ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ W, ȼɬ·ɝɨɞ. 

(2.5). 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɧɨ ɩɪɢ ɩɨɫɬɿɣɧɿɣ ɜɢɬɪɚɬɿ ɜɨɞɢ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ, 
ɹɤɚ ɫɬɚɧɨɜɢɥɚ 0,07 ɦ3/ɝɨɞ.  

ɍ ɩɪɨɰɟɫɿ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜɢɡɧɚɱɟɧɨ ɬɚɤɿ ɩɚɪɚɦɟɬɪɢ: ɧɚɩɪɭɝɭ ɬɚ ɫɢɥɭ 
ɫɬɪɭɦɭ ɧɚ ɟɥɟɤɬɪɨɞɚɯ, ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɢ, ɜɢɫɨɬɭ ɲɥɚɦɭ ɭ ɤɚɦɟɪɿ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ hɲ ɬɚ ɧɚ ɜɿɞɫɬɚɧɿ 1, 3 ɿ 5 ɫɦ ɜɿɞ ɩɟɪɟɝɨɪɨɞɤɢ, ɳɨ ɪɨɡɞɿɥɹє 
ɭɫɬɚɧɨɜɤɭ ɧɚ ɤɚɦɟɪɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɬɚ ɮɥɨɬɚɰɿʀ. 

Ⱥɧɚɥɿɡ ɨɞɟɪɠɚɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ (ɪɢɫ. 3.21-3.24) ɩɨɤɚɡɚɜ, ɳɨ ɡɪɨɫɬɚɧɧɹ 
ɫɢɥɢ ɫɬɪɭɦɭ ɞɨ I=5,4-5,75 Ⱥ ɩɪɢ ɧɚɩɪɭɡɿ U=40 ȼ ɿ ɬɪɢɜɚɥɨɫɬɿ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, ɧɚɩɪɢɤɥɚɞ, 30 ɯɜ., ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє 
ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ 
ɲɥɚɦɨɭɬɜɨɪɟɧɧɹ ɜ ɤɚɦɟɪɿ ɮɥɨɬɚɰɿʀ: ɜɢɫɨɬɚ ɲɚɪɭ ɲɥɚɦɭ ɡɪɨɫɬɚє з ɜ 2 ɪɚɡɢ 
(ɞɢɜ. ɪɢɫ. 3.23), ɩɨɪɿɜɧɹɧɨ ɡ ɞɨɫɥɿɞɨɦ ɩɪɢ I = 2,9-3,9 Ⱥ ɿ ɧɚɩɪɭɡɿ U = 35-36 

ȼ (ɞɢɜ. ɪɢɫ. 3.22) ɿ з ɜ 4,5 ɪɚɡɢ, ɩɨɪɿɜɧɹɧɨ ɡ ɞɨɫɥɿɞɚɦɢ ɩɪɢ I = 2-4 Ⱥ, 
ɧɚɩɪɭɡɿ U = 16-20 ȼ (ɞɢɜ. ɪɢɫ. 3.21, ɝɪɚɮɿɤɢ 3, 4) ɿ ɩɪɢ I = 2,2-3,6 Ⱥ, U = 15–
16 ȼ (ɞɢɜ. ɪɢɫ. 3.24, ɝɪɚɮɿɤɢ 3, 4). 
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Ɋɢɫ. 3.21. Ɂɚɥɟɠɧɿɫɬɶ ɜɢɫɨɬɢ ɲɥɚɦɭ 
(hɲ) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ U = 16-20 B, I = 2-4 A: 

1 – ɜ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɥɿɡɭ; 2,3,4 – ɧɚ 
ɜɿɞɫɬɚɧɿ ɜɿɞɩɨɜɿɞɧɨ 1; 3; 5 ɫɦ ɜɿɞ 

ɩɟɪɟɝɨɪɨɞɤɢ 

Ɋɢɫ. 3.22. Ɂɚɥɟɠɧɿɫɬɶ ɜɢɫɨɬɢ ɲɥɚɦɭ 
(hɲ) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 

ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (t)   
ɩɪɢ U = 35-36 B, І = 2,9-3,9 Ⱥ: 

1 – ɜ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɥɿɡɭ; 2,3,4 – ɧɚ 
ɜɿɞɫɬɚɧɿ ɜɿɞɩɨɜɿɞɧɨ 1; 3; 5 ɫɦ ɜɿɞ 

ɩɟɪɟɝɨɪɨɞɤɢ 

 

  

Ɋɢɫ. 3.23. Ɂɚɥɟɠɧɿɫɬɶ ɜɢɫɨɬɢ ɲɥɚɦɭ 
(hɲ) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-

ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ U = 40 B, І = 5,4-5,75 Ⱥ: 
1 – ɜ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɥɿɡɭ; 2,3,4 – ɧɚ 
ɜɿɞɫɬɚɧɿ ɜɿɞɩɨɜɿɞɧɨ 1; 3; 5 ɫɦ ɜɿɞ 

ɩɟɪɟɝɨɪɨɞɤɢ 

Ɋɢɫ. 3.24. Ɂɚɥɟɠɧɿɫɬɶ ɜɢɫɨɬɢ ɲɥɚɦɭ 
(hɲ) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 

ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (Э) 
ɩɪɢ U = 15-16 B, І = 2,2-3,6 Ⱥ: 

1 – ɜ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɥɿɡɭ; 2,3,4 – ɧɚ 
ɜɿɞɫɬɚɧɿ ɜɿɞɩɨɜɿɞɧɨ 1; 3; 5 ɫɦ ɜɿɞ 

ɩɟɪɟɝɨɪɨɞɤɢ 

 

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɨ 45 ɯɜ. 
ɡɪɨɫɬɚɧɧɹ ɫɢɥɢ ɫɬɪɭɦɭ ɞɨ I = 5,4-5,75 Ⱥ ɩɪɢ ɧɚɩɪɭɡɿ U = 40 ȼ ɩɪɢɡɜɨɞɢɬɶ 
ɞɨ ɪɨɫɬɭ ɜɢɫɨɬɢ ɲɥɚɦɭ з ɜ 2,5 ɪɚɡɢ ɩɨɪɿɜɧɹɧɨ ɡ ɞɨɫɥɿɞɨɦ ɩɪɢ I = 2,9-3,9 Ⱥ ɿ 
ɧɚɩɪɭɡɿ U = 35-36 ȼ (ɞɢɜ. ɪɢɫ. 3.22), з ɜ 3,5 ɪɚɡɢ – ɡ ɞɨɫɥɿɞɚɦɢ ɩɪɢ I = 2-4 
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Ⱥ, ɧɚɩɪɭɡɿ U = 16-20 ȼ (ɞɢɜ. ɪɢɫ. 3.21, ɝɪɚɮɿɤɢ 3, 4) ɿ ɩɨɧɚɞ 3 ɪɚɡɢ – ɩɪɢ I = 

2,2-3,6 Ⱥ, U = 15–16 ȼ (ɞɢɜ. ɪɢɫ. 3.24, ɝɪɚɮɿɤɢ 3, 4). 
Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜɢɡɧɚɱɟɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɛɨɬɢ 

ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɚ-ɮɥɨɬɚɬɨɪɚ: ɟɮɟɤɬɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ; ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ȿ, %; ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɱɧɨʀ ɜɨɞɢ Ɍ, 

ºɋ; ɫɢɥɚ ɫɬɪɭɦɭ І, Ⱥ; ɝɭɫɬɢɧɚ ɫɬɪɭɦɭ i, Ⱥ/ɦ2; ɩɢɬɨɦɚ ɜɢɬɪɚɬɚ ɫɬɪɭɦɭ D, 

Ⱥ·ɝɨɞ/ɦ2; ɟɥɟɤɬɪɢɱɧɚ ɩɨɬɭɠɧɿɫɬɶ ɭɫɬɚɧɨɜɤɢ Ɋ, ȼɬ; ɜɢɬɪɚɬɚ ɟɥɟɤɬɪɢɱɧɨɝɨ 
ɫɬɪɭɦɭ W, ȼɬ·ɝɨɞ, ɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɞɨɛɨɜɭ ɬɪɢɜɚɥɿɫɬɶ ɪɨɛɨɬɢ.  

ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿєɸ-ɮɥɨɬɚɰɿєɸ ɨɞɟɪɠɚɧɨ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ ɩɪɢ ɩɨɱɚɬɤɨɜɨɦɭ ɏɋɄ – 1560 

ɦɝ/ɞɦ3. əɤ ɜɢɞɧɨ ɡ ɤɿɧɟɬɢɱɧɢɯ ɤɪɢɜɢɯ (ɪɢɫ. 3.25), ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɰɟɫɭ 
30-40 ɯɜ. ɞɨɫɹɝɧɭɬɨ ɜɢɫɨɤɢɯ ɟɮɟɤɬɿɜ ɨɱɢɳɟɧɧɹ – 80-86% ɩɪɢ ɝɭɫɬɢɧɿ 
ɫɬɪɭɦɭ 20 Ⱥ/ɦ2

, 90-94% ɩɪɢ ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ 40 Ⱥ/ɦ2, ɳɨ ɞɨɡɜɨɥɹє 
ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɬɚɤɢɣ ɱɚɫ ɩɟɪɟɛɭɜɚɧɧɹ ɜ ɫɩɨɪɭɞɚɯ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ 
ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɭ. ɉɨɞɚɥɶɲɟ ɡɛɿɥɶɲɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɰɟɫɭ ɧɟɡɧɚɱɧɨ 
ɡɛɿɥɶɲɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɥɭɱɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ, ɩɪɨɬɟ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɨɛ’єɦɿɜ ɫɩɨɪɭɞ ɿ ɡɚɣɜɢɯ ɜɢɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 

 

 

Ɋɢɫ. 3.25. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɡɚ ɏɋɄ (E) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ ɧɚ ɟɥɟɤɬɪɨɞɚɯ: 

1 – i = 20 Ⱥ/ɦ2; 2 – i = 40 Ⱥ/ɦ2 

 

ȼɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ 
ɦɚɥɢ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɣ ɯɚɪɚɤɬɟɪ, ɞɨɫɹɝɚɥɨ 98-96,4% ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ: 46-83 ɦɝ/ɞɦ3

. 

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 
ɫɩɨɫɬɟɪɿɝɚɥɢ ɧɚɝɪɿɜɚɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɳɨ ɨɛɪɨɛɥɹєɬɶɫɹ. ɇɚɣɛɿɥɶɲɢɣ ɪɿɫɬ 
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ɬɟɦɩɟɪɚɬɭɪɢ (ɪɢɫ. 3.26) ɜɿɞɩɨɜɿɞɚє ɧɚɣɛɿɥɶɲɢɦ ɡɧɚɱɟɧɧɹɦ ɟɥɟɤɬɪɢɱɧɢɯ 
ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɞɨɫɥɿɞɠɭɜɚɥɢ: U = 40 B; I = 5,4-5,75 A. 

 

  

Ɋɢɫ. 3.26. Ɂɚɥɟɠɧɿɫɬɶ ɬɟɦɩɟɪɚɬɭɪɢ 
ɫɬɿɱɧɨʀ ɜɨɞɢ (T) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 

ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ 
ɩɚɪɚɦɟɬɪɚɯ: 

1 – U = 16 - 20 B; І = 2 - 4 Ⱥ; 2 – U = 35 

- 36 B;  І = 2,9 - 3,9 Ⱥ; 3 – U = 40 B; І = 

5,4 – 5,75 Ⱥ 

Ɋɢɫ. 3.27. Ɂɚɥɟɠɧɿɫɬɶ ɫɢɥɢ ɫɬɪɭɦɭ (I) 
ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨ-ɤɨɚɝɭɥɹɰɿʀ-

ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ ɧɚɩɪɭɡɿ: 
1 – U = 16 - 20 B; 2 – U = 35 - 36 B;     

3 – U = 40 B 

 

  

 Ɋɢɫ. 3.28. Ɂɚɥɟɠɧɿɫɬɶ ɝɭɫɬɢɧɢ ɫɬɪɭɦɭ 
(Т) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-

ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ ɧɚɩɪɭɡɿ: 
1 – U = 16-20 ȼ, I = 2-4 A; 2 – U = 35-

36 ȼ, I = 2,9-3,9 A; 3 – U = 40 ȼ, I = 

5,4-5,75 Ⱥ; 4 – U = 15-16 ȼ, I = 2,2-3,6 

A 

Ɋɢɫ. 3.29. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ ɜɢɬɪɚɬɢ 
ɫɬɪɭɦɭ (D) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨ-

ɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ ɧɚɩɪɭɡɿ: 
1 – U = 16-20 ȼ, I = 2-4 A; 2 – U = 35-

36 ȼ, І = 2,9-3,9 Ⱥ; 
3 –  U = 40 ȼ, I = 5,4-5,75 A; 4 – U = 

15-16 ȼ, I = 2,2-3,6 A 

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɰɟɫɭ ɫɩɨɫɬɟɪɿɝɚɥɢ ɡɛɿɥɶɲɟɧɧɹ ɫɢɥɢ ɬɚ 
ɝɭɫɬɢɧɢ ɫɬɪɭɦɭ ɧɚ ɟɥɟɤɬɪɨɞɚɯ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɜɢɬɪɚɬ 
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ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (ɪɢɫ. 
3.27, 3.28). 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɨɛɱɢɫɥɟɧɨ ɜɟɥɢɱɢɧɢ ɩɚɪɚɦɟɬɪɿɜ ɪɨɛɨɬɢ 
ɭɫɬɚɧɨɜɤɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ: ɩɢɬɨɦɨʀ ɜɢɬɪɚɬɢ ɫɬɪɭɦɭ D, 
Ⱥ·ɝɨɞ/ɦ3, (ɪɢɫ. 3.29), ɩɨɬɭɠɧɨɫɬɿ Ɋ, ȼɬ, (ɪɢɫ. 3.30) ɿ ɞɨɛɨɜɨʀ ɜɢɬɪɚɬɢ ɫɬɪɭɦɭ 
W, ȼɬ/ɞɨɛɭ, (ɪɢɫ. 3.31). 
 

  

Ɋɢɫ. 3.30. Ɂɚɥɟɠɧɿɫɬɶ ɩɨɬɭɠɧɨɫɬɿ (P) ɜɿɞ 
ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 

(t) ɩɪɢ ɧɚɩɪɭɡɿ: 
1 – U = 16-20 ȼ, І = 2-4 A; 2 – U = 35-36 

ȼ, I = 2,9-3,9 A; 3 – U = 40 ȼ, I = 5,4-

5,75 A; 4 – U = 15-16 ȼ, I = 2,2-3,6 A 

Ɋɢɫ. 3.31. Ɂɚɥɟɠɧɿɫɬɶ ɞɨɛɨɜɨʀ ɜɢɬɪɚɬɢ 
ɫɬɪɭɦɭ (А) ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɟɥɟɤɬɪɨ-

ɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ (Э) ɩɪɢ ɧɚɩɪɭɡɿ: 
1 – U = 16-20 ȼ, I = 2-4 A; 2 – U = 35-

36 ȼ, I = 2,9-3,9 A; 3 – U = 40 ȼ, I = 

5,4-5,75 A; 4 – U = 15-16 ȼ, I = 2,2-3,6 

A 

Ɉɞɟɪɠɚɧɿ ɜɟɥɢɱɢɧɢ ɩɢɬɨɦɢɯ ɜɢɬɪɚɬ ɫɬɪɭɦɭ ɞɨɫɢɬɶ ɜɢɫɨɤɿ, ɳɨ ɦɨɠɧɚ 
ɩɨɹɫɧɢɬɢ ɦɚɥɨɸ ɜɢɬɪɚɬɨɸ ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ, ɹɤɚ ɛɭɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜ 
ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɿ-ɮɥɨɬɚɬɨɪɿ, ɩɚɫɢɜɚɰɿєɸ ɟɥɟɤɬɪɨɞɿɜ, 
ɚɞɫɨɪɛɰɿєɸ ɧɚ ɧɢɯ ɪɟɱɨɜɢɧ ɿ ɭɬɜɨɪɟɧɧɹɦ ɧɚ ɩɨɜɟɪɯɧɿ ɳɿɥɶɧɨɝɨ ɲɚɪɭ 
ɧɟɪɨɡɱɢɧɧɢɯ ɫɩɨɥɭɤ, ɳɨ ɫɬɚɥɨ ɩɪɢɱɢɧɨɸ ɜɟɥɢɤɢɯ ɜɢɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɧɚ 
ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɿɜ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨɝɨ ɪɨɡɱɢɧɟɧɧɹ ɦɟɬɚɥɭ ɚɧɨɞɿɜ, 
ɝɚɡɨɭɬɜɨɪɟɧɧɹ ɬɚ ɿɧ.  

Ɉɱɟɜɢɞɧɨ ɡɪɨɫɬɚɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɩɢɬɨɦɨʀ ɬɚ ɞɨɛɨɜɨʀ ɜɢɬɪɚɬ ɫɬɪɭɦɭ, 
ɩɨɬɭɠɧɨɫɬɿ ɹɤ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɪɨɛɨɬɢ, ɬɚɤ ɿ ɜɿɞ ɟɥɟɤɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ: 
ɧɚɩɪɭɝɢ ɿ ɫɢɥɢ ɫɬɪɭɦɭ. 

Ɉɬɠɟ, ɩɪɢ ɜɢɛɨɪɿ ɟɥɟɤɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɪɨɛɨɬɢ ɩɨɬɪɿɛɧɨ ɧɟ ɬɿɥɶɤɢ 
ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɜɿɞ 
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɚ ɣ ɨɛɪɚɬɢ ɩɪɨɰɟɫ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɜɢɬɪɚɬɚɦɢ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 

əɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɩɢɬɨɦɚ ɜɢɬɪɚɬɚ ɫɬɪɭɦɭ ɡɪɨɫɬɚє 
ɩɪɹɦɨ ɩɪɨɩɨɪɰɿɣɧɨ ɫɢɥɿ ɫɬɪɭɦɭ (ɞɢɜ. ɪɢɫ. 3.32) Д298Ж.  
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Ɋɢɫ. 3.32. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ ɜɢɬɪɚɬɢ ɫɬɪɭɦɭ (D) ɜɿɞ ɫɢɥɢ ɫɬɪɭɦɭ (I) 

 

ȼ ɩɪɨɰɟɫɿ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɡɚɛɪɭɞɧɟɧɶ 
ɩɪɨɜɟɞɟɧɨ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɫɬɚɧɨɦ ɩɨɜɟɪɯɨɧɶ ɟɥɟɤɬɪɨɞɿɜ ɿɡ 8 ɡɚɥɿɡɧɢɯ 
ɩɥɚɫɬɢɧ, ɭɫɬɚɧɨɜɥɟɧɢɯ ɧɚ ɜɿɞɫɬɚɧɿ 10 ɦɦ ɜ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ, ɿ ɡɚ 
ɩɪɨɰɟɫɨɦ ɭɬɜɨɪɟɧɧɹ ɧɚ ɟɥɟɤɬɪɨɞɚɯ ɨɫɚɞɿɜ, ɤɨɧɬɪɨɥɸɜɚɥɢ ɬɟɦɩɟɪɚɬɭɪɭ 
ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ ɬɚ ɟɥɟɤɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɪɨɛɨɬɢ ɟɥɟɤɬɪɨɥɿɡɟɪɚ. 

ȼ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɧɚ ɩɨɜɟɪɯɧɿ ɚɧɨɞɧɢɯ ɩɥɚɫɬɢɧ 
ɫɩɨɫɬɟɪɿɝɚɥɢ ɧɚɤɨɩɢɱɟɧɧɹ ɠɟɥɟɩɨɞɿɛɧɨɝɨ ɨɫɚɞɭ, ɹɤɢɣ ɥɟɝɤɨ ɜɢɞɚɥɹɜɫɹ 
ɧɚɜɿɬɶ ɭ ɩɪɨɰɟɫɿ ɞɢɧɚɦɿɱɧɨʀ ɞɿʀ ɜɨɞɧɨɝɨ ɩɨɬɨɤɭ. ɉɿɫɥɹ ɜɢɞɚɥɟɧɧɹ ɨɫɚɞɭ ɧɚ 
ɩɨɜɟɪɯɧɿ ɚɧɨɞɧɢɯ ɩɥɚɫɬɢɧ ɫɩɨɫɬɟɪɿɝɚɥɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɞɪɿɛɧɢɯ 
ɡɚɝɥɢɛɥɟɧɶ, ɜ ɨɤɪɟɦɢɯ ɦɿɫɰɹɯ ɦɟɧɲ ɩɨɤɪɢɬɢɯ ɨɫɚɞɨɦ (ɜ ɦɿɫɰɹɯ ɚɤɬɢɜɧɨɝɨ 
ɩɪɨɰɟɫɭ ɨɤɢɫɧɟɧɧɹ ɚɧɨɞɭ), ɡ’ɹɜɥɹɥɢɫɶ ɝɥɢɛɨɤɿ ɩɨɲɤɨɞɠɟɧɧɹ ɦɟɬɚɥɭ. 

ɉɨɜɟɪɯɧɹ ɤɚɬɨɞɿɜ ɛɭɥɚ ɩɨɤɪɢɬɚ ɳɿɥɶɧɢɦ ɠɨɜɬɭɜɚɬɨ-ɫɿɪɢɦ ɨɫɚɞɨɦ, ɩɪɢ 
ɜɡɚєɦɨɞɿʀ ɹɤɨɝɨ ɿɡ ɫɨɥɹɧɨɸ ɤɢɫɥɨɬɨɸ ɜɢɞɿɥɹɜɫɹ ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ, ɳɨ 
ɜɤɚɡɭɜɚɥɨ ɧɚ ɜɦɿɫɬ ɜ ɨɫɚɞɿ ɤɚɪɛɨɧɚɬɧɢɯ ɫɨɥɟɣ ɬɜɟɪɞɨɫɬɿ. 

 

3.3. ȼɫɬɚɧɨɜɥɟɧɧɹ ɪɚɰɿɨɧɚɥьɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

3.3.1. ȼɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɩɭɫɤɨɜɢɣ ɩɟɪɿɨɞ 
ɪɨɛɨɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨʀ ɭɫɬɚɧɨɜɤɢ 

 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɿɜ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨ-

ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɤɨɪɢɫɬɚɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɭɫɬɚɧɨɜɤɭ 

(ɪɢɫ. 2.3), ɜ ɹɤɿɣ ɧɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɡɞɿɣɫɧɟɧɨ ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɦɚɫɢ 
ɨɛɪɨɫɬɚɧɶ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿʀɜ. Ⱦɥɹ ɤɨɧɬɪɨɥɸ ɡɚ ɩɪɨɰɟɫɨɦ ɨɱɢɳɟɧɧɹ 
ɩɪɨɜɟɞɟɧɨ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɧɚ ɪɿɡɧɢɯ ɫɬɭɩɟɧɹɯ ɨɛɪɨɛɤɢ. 
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Ɂɧɚɱɧɟ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɧɚ 45 

ɞɟɧɶ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ (ɞɢɜ. ɪɢɫ. 3.33). ɉɨɞɚɥɶɲɟ ɡɛɿɥɶɲɟɧɧɹ ɩɨɜ’ɹɡɚɧɨ ɡ 
ɜɬɪɭɱɚɧɧɹɦ ɜ ɪɨɛɨɬɭ ɛɿɨɪɟɚɤɬɨɪɚ (ɡɦɿɧɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɢɯɿɞɧɨɝɨ 
ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ, ɱɚɫɬɤɨɜɟ ɨɱɢɳɟɧɧɹ ɧɨɫɿʀɜ ɬɚ ɿɧ.). Ⱥɥɟ ɜɨɧɨ 
ɩɨɡɧɚɱɢɥɨɫɶ ɧɚ ɪɨɛɨɬɿ ɜ ɨɫɧɨɜɧɨɦɭ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ. 
ɉɨɪɭɲɟɧɶ ɜ ɪɨɛɨɬɿ ɚɧɨɤɫɢɞɧɨɝɨ ȱȱ ɫɬɭɩɟɧɹ ɬɚ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɿɜ ɧɟ 
ɩɨɦɿɱɟɧɨ. 

ɏɚɪɚɤɬɟɪ ɡɦɿɧɢ ɤɨɧɰɟɧɬɪɚɰɿɣ ɚɡɨɬɭ ɧɿɬɪɢɬɿɜ ɭ ɱɚɫɿ (ɞɢɜ. ɪɢɫ. 3.34) ɛɭɜ 
ɩɨɞɿɛɧɢɦ ɞɨ ɡɦɿɧɢ ɤɨɧɰɟɧɬɪɚɰɿɣ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ. ɉɿɫɥɹ 45 ɞɧɿɜ ɪɨɛɨɬɢ 
ɭɫɬɚɧɨɜɤɢ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɫɬɚɛɿɥɶɧɟ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɡɨɬɭ ɧɿɬɪɢɬɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɦɿɫɬɭ ɚɡɨɬɭ ɧɿɬɪɚɬɿɜ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɪɨɛɨɬɢ 
ɭɫɬɚɧɨɜɤɢ ɩɨɤɚɡɚɥɢ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɡɨɬɭ ɧɿɬɪɚɬɿɜ (ɞɢɜ. ɪɢɫ. 3.35), 
ɳɨ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɩɨɫɬɭɩɨɜɢɦ ɡɛɿɥɶɲɟɧɧɹɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ 
ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɜ ɬɨɜɳɿ ɛɿɨɩɥɿɜɤɢ, ɹɤɚ ɡ ɱɚɫɨɦ ɭɬɜɨɪɢɥɚɫɶ ɧɚ ɩɨɜɟɪɯɧɿ 
ɧɨɫɿʀɜ. ȼ ɬɨɜɳɿ ɛɿɨɩɥɿɜɤɢ ɜɿɞɛɭɜɚɸɬɶɫɹ ɚɧɚɟɪɨɛɧɿ ɩɪɨɰɟɫɢ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ 
ɞɨɫɬɭɩɭ ɤɢɫɧɸ ɜ ɝɥɢɛɢɧɿ ɛɿɨɨɛɪɨɫɬɚɧɶ. 

 

  

Ɋɢɫ. 3.33. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ N-

NH3 ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ 

ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ (Э): 
1 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ 

ɫɬɭɩɟɧɹ; 2 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ; 
3 – ɜ ɚɟɪɨɛɧɨɦɭ 

Ɋɢɫ. 3.34. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ N-

NɈ2 ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 
ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ (Э):  

1 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ 
ɫɬɭɩɟɧɹ; 2 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ; 

3 – ɜ ɚɟɪɨɛɧɨɦɭ 
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Ɋɢɫ. 3.35. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ N-

NɈ3 ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ 
ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ (Э): 

1 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ; 
2 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ; 3 – ɜ 

ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ 

Ɋɢɫ. 3.36. Ɂɚɥɟɠɧɿɫɬɶ ɩɨɤɚɡɧɢɤɚ ɏɋɄ 
ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ  

ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ (Э): 
 1 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ 

ɫɬɭɩɟɧɹ; 2 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ 
ɫɬɭɩɟɧɹ; 3 – ɜ ɚɟɪɨɛɧɨɦɭ 

 

ɇɚɩɪɢɤɿɧɰɿ ɩɭɫɤɨɜɨɝɨ ɩɟɪɿɨɞɭ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ 
ɜɢɫɨɤɨɝɨ ɫɬɭɩɟɧɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ 
ɩɿɫɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɬɚ ɚɟɪɨɛɧɨɝɨ ɫɬɭɩɟɧɿɜ ɛɿɨɪɟɚɤɬɨɪɿɜ (ɞɢɜ. ɪɢɫ. 3.36). 

ɉɨɤɚɡɧɢɤ ɏɋɄ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɩɿɫɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ 
ɫɬɭɩɟɧɹ ɫɬɚɧɨɜɢɜ 300 ɝ/ɦ3, ɚɟɪɨɛɧɨɝɨ – 20 ɝ/ɦ3

. 

ȼɢɫɨɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɛɭɥɚ ɞɨɫɹɝɧɭɬɚ ɜɠɟ ɱɟɪɟɡ 1,5 
ɦɿɫɹɰɿ ɪɨɛɨɬɢ: ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ – 0,9 ɝ/ɦ3; ɧɿɬɪɢɬɿɜ – 0,15 

ɝ/ɦ3; ɧɿɬɪɚɬɿɜ – 21 ɝ/ɦ3, ɡɚɜɞɹɤɢ ɜɢɫɨɤɿɣ ɳɿɥɶɧɨɫɬɿ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɧɚ ɜɨɥɨɤɧɚɯ ȼȱə ɿ ɫɬɜɨɪɟɧɧɸ ɛɿɨɰɟɧɨɡɿɜ, ɩɪɢɫɬɨɫɨɜɚɧɢɯ 
ɞɨ ɤɨɧɤɪɟɬɧɢɯ ɭɦɨɜ ɫɟɪɟɞɨɜɢɳɚ, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ ɤɨɠɧɨʀ ɫɟɤɰɿʀ 
ɛɿɨɪɟɚɤɬɨɪɿɜ. ɉɢɬɨɦɚ ɩɨɜɟɪɯɧɹ ɧɨɫɿʀɜ ɩɨ ɦɿɪɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ 
ɡɦɟɧɲɭɜɚɥɚɫɶ ɜɿɞ 3800-3700 ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɞɨ 380 ɦ2/ɦ3

 ɜ 
ɚɟɪɨɛɧɨɦɭ. ȼɟɥɢɤɚ ɩɢɬɨɦɚ ɩɨɜɟɪɯɧɹ ɜɨɥɨɤɨɧ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɢɩɭ ȼȱə 
ɡɚɛɟɡɩɟɱɢɥɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ ɦɨɠɥɢɜɿɫɬɶ ɚɤɬɢɜɧɨ ɿɦɦɨɛɿɥɿɡɭɜɚɬɢɫɶ, 
ɡɛɿɥɶɲɭɸɱɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɛɿɨɦɚɫɢ ɜ ɫɩɨɪɭɞɿ.  

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɿɫɥɹ ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɨɛɪɨɫɬɚɧɶ ɧɚ ɩɨɜɟɪɯɧɿ ɧɨɫɿʀɜ ɜ 
ɩɭɫɤɨɜɢɣ ɩɟɪɿɨɞ ɤɨɧɰɟɧɬɪɚɰɿɹ ɛɿɨɦɚɫɢ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ ɱɟɪɟɡ 45 ɞɿɛ 
ɞɨɫɹɝɚɥɚ 30 ɝ ɧɚ 1 ɞɦ3

 ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɿ ɡɦɟɧɲɭɜɚɥɚɫɶ ɩɨ ɦɿɪɿ 
ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɞɨ 3,2 – ɜ ɚɟɪɨɛɧɨɦɭ.  

ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɨɱɢɳɟɧɢɯ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɜ ɩɭɫɤɨɜɢɣ ɩɟɪɿɨɞ, ɳɨ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɫɚɧɿɬɚɪɧɢɦ ɜɢɦɨɝɚɦ, ɫɜɿɞɱɚɬɶ ɩɪɨ ɞɨɫɬɚɬɧɸ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɧɚ ɜɫɿɯ ɫɬɚɞɿɹɯ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɟɨɛɯɿɞɧɢɯ ɭɦɨɜ ɪɨɛɨɬɢ ɛɿɨɪɟɚɤɬɨɪɿɜ, 
ɩɿɫɥɹ ɱɨɝɨ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɪɚɰɿɨɧɚɥɶɧɿ ɩɨɤɚɡɧɢɤɢ ʀɯ ɪɨɛɨɬɢ.  
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əɤ ɫɜɿɞɱɚɬɶ ɨɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ, ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ (ɞɢɜ. ɪɢɫ. 
3.37) ɩɪɢɛɥɢɡɧɨ ɱɟɪɟɡ 4,5 ɦɿɫɹɰɿ ɜɿɞ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɩɨɤɚɡɧɢɤ ɪɇ 

ɫɬɚɛɿɥɿɡɭɜɚɜɫɹ, ɡɚɜɞɹɤɢ ɫɬɜɨɪɟɧɨɦɭ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɛɿɨɰɟɧɨɡɭ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɥɨɝɿɱɧɢɯ ɨɛɪɨɫɬɚɧɶ ɿ ɫɬɚɛɿɥɿɡɚɰɿʀ ɛɿɨɯɿɦɿɱɧɨɝɨ ɩɪɨɰɟɫɭ.  

ȼ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ (ɪɢɫ. 3.38) ɫɬɚɛɿɥɿɡɚɰɿɹ ɭɦɨɜ 
ɫɟɪɟɞɨɜɢɳɚ ɩɨ ɩɨɤɚɡɧɢɤɭ ɪɇ ɧɚɫɬɚɥɚ ɩɿɡɧɿɲɟ – ɱɟɪɟɡ 6 ɦɿɫɹɰɿɜ ɪɨɛɨɬɢ, ɚ ɜ 
ɚɟɪɨɛɧɢɯ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɤɨɥɢɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ ɪɇ ɜ ɞɿɚɩɚɡɨɧɿ 6,5-7,5. 

 

  

Ɋɢɫ. 3.37. Ɂɚɥɟɠɧɿɫɬɶ ɩɨɤɚɡɧɢɤɚ ɪɇ ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɪɨɛɨɬɢ 

ɭɫɬɚɧɨɜɤɢ (Э): 
1 – ɧɚ ɜɯɨɞɿ ɜ ɭɫɬɚɧɨɜɤɭ; 2 – ɜ 

ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ; 3 – 

ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 

Ɋɢɫ. 3.38. Ɂɚɥɟɠɧɿɫɬɶ ɩɨɤɚɡɧɢɤɚ ɪɇ ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɪɨɛɨɬɢ 

ɭɫɬɚɧɨɜɤɢ (Э): 
4 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ 

ɫɬɭɩɟɧɹ; 5 – ɜ ɚɧɨɤɫɢɞɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ; 6 – ɜ 

ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ 

 

ɇɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ ɫɩɨɫɬɟɪɿɝɚɥɢ ɜɢɫɨɤɟ ɪɇ – 9 ɜɠɟ ɩɿɫɥɹ 
ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ, ɳɨ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɞɟɧɿɬɪɢɮɿɤɚɰɿєɸ 
NaNO3 ɿ ɭɬɜɨɪɟɧɧɹɦ NКɈɇ, ɚ ɬɚɤɨɠ ɣɨɧɿɜ ɚɦɨɧɿɸ ɬɚ ɚɦɿɚɤɭ ɩɪɢ 
ɛɿɨɥɨɝɿɱɧɨɦɭ ɪɨɡɤɥɚɞɟɧɧɿ ɚɡɨɬɜɦɿɫɧɢɯ ɫɩɨɥɭɤ. 

Ʉɨɥɢ ɭɫɬɚɧɨɜɤɭ ɛɭɥɨ ɜɢɜɟɞɟɧɨ ɧɚ ɩɪɨɬɨɱɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ ɿ ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɭɬɜɨɪɢɜɫɹ ɛɿɨɰɟɧɨɡ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜɿɞɩɨɜɿɞɧɢɣ ɧɚ ɤɨɠɧɨɦɭ 
ɫɬɭɩɟɧɿ (ɧɚ 45 ɞɟɧɶ ɪɨɛɨɬɢ), ɩɨɤɚɡɧɢɤɢ ɪɇ ɡɧɢɡɢɥɢɫɶ (ɞɢɜ. ɪɢɫ. 3.37, 3.38). 
ɇɚ ɜɢɯɨɞɿ ɡ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɩɨɤɚɡɧɢɤ ɪɇ ɨɱɢɳɟɧɨʀ ɜɨɞɢ 
ɭɫɬɚɧɨɜɢɜɫɹ ɜ ɦɟɠɚɯ 7,3-7,8. 

ȼ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ (ɪɢɫ. 3.38) ɫɬɚɛɿɥɿɡɚɰɿɹ ɭɦɨɜ 
ɫɟɪɟɞɨɜɢɳɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɪɇ ɧɚɫɬɚɥɚ ɩɿɡɧɿɲɟ – ɱɟɪɟɡ 6 ɦɿɫɹɰɿɜ ɪɨɛɨɬɢ, ɚ ɜ 
ɚɟɪɨɛɧɢɯ ɫɩɨɫɬɟɪɿɝɚɥɢ ɤɨɥɢɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ ɪɇ ɜ ɞɿɚɩɚɡɨɧɿ 6,5-7,5. 
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3.3.2. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɬɚ ʀʀ ɪɟɚɥɿɡɚɰɿɹ 

 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɡɧɚɱɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ. Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɨɱɢɳɟɧɧɹ ɧɚ ɤɨɠɧɿɣ ɫɬɚɞɿʀ ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɢɬɢ ɜɟɥɢɱɢɧɭ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ: ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ, ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ, 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɧɚ ɧɨɫɿʀ ȼȱə.  

Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɩɨɧɭєɬɶɫɹ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɟ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɟ 
ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɚɝɚɬɨɦɭɥɨɜɨʀ ɫɢɫɬɟɦɢ, ɪɟɚɥɿɡɨɜɚɧɨʀ ɧɚ ɩ’ɹɬɢ 
ɦɨɞɟɥɶɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ: ɞɜɨɯ ɚɧɚɟɪɨɛɧɢɯ (ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ), ɞɜɨɯ 
ɚɧɨɤɫɢɞɧɢɯ (ȱ, ȱȱ ɫɬɭɩɟɧɿɜ) ɿ ɚɟɪɨɛɧɨɝɨ, ɡ’єɞɧɚɧɢɯ ɩɨɫɥɿɞɨɜɧɨ ɡ ɩɟɪɟɬɨɤɨɦ 
ɜɨɞɢ ɦɿɠ ɧɢɦɢ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɩɟɪɲɢɯ ɫɬɭɩɟɧɹɯ ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɞɨɡɜɨɥɹє ɡɧɚɱɧɨ 
ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɩɨɪɿɜɧɹɧɨ ɡ 
ɚɟɪɨɛɧɢɦ, ɩɪɢ ɫɭɬɬєɜɨɦɭ ɡɦɟɧɲɟɧɧɿ ɩɢɬɨɦɨɝɨ ɩɪɢɪɨɫɬɭ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
Д299Ж. Ɋɨɡɞɿɥɟɧɧɹ ɩɪɨɰɟɫɿɜ ɨɱɢɳɟɧɧɹ ɧɚ ɫɬɭɩɟɧɿ ɞɨɡɜɨɥɹє ɩɪɢ ɡɦɟɧɲɟɧɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɤɨɠɧɨɦɭ ɧɚɫɬɭɩɧɨɦɭ ɫɬɭɩɟɧɿ ɞɨɫɹɝɬɢ 
ɝɥɢɛɨɤɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. 

ɇɚ ɤɨɠɧɨɦɭ ɫɬɭɩɟɧɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɜɢɬɨɤ ɫɩɟɰɢɮɿɱɧɨɝɨ ɛɿɨɰɟɧɨɡɭ ɡɚ 
ɪɚɯɭɧɨɤ ɚɜɬɨɫɟɥɟɤɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɧɚɣɛɿɥɶɲ ɩɪɢɫɬɨɫɨɜɚɧɢɯ ɞɨ ɞɚɧɢɯ 
ɭɦɨɜ. Ɂ ɦɟɬɨɸ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ 
ɭɫɬɚɧɨɜɥɟɧɨ ɧɨɫɿʀ ɡɿ ɲɬɭɱɧɨɝɨ ɜɨɥɨɤɧɚ, ɧɚ ɹɤɢɯ ɩɪɢɤɪɿɩɥɸɸɬɶɫɹ ɣ 
ɭɬɪɢɦɭɸɬɶɫɹ ɫɟɥɟɤɰɿɨɧɨɜɚɧɿ ɧɚ ɞɚɧɨɦɭ ɫɬɭɩɟɧɿ ɨɱɢɳɟɧɧɹ ɝɿɞɪɨɛɿɨɧɬɢ. 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɢɥɭɱɟɧɧɹ ɿ ɬɪɚɧɫɮɨɪɦɚɰɿɸ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɞɨ ɛɿɥɶɲ ɩɪɨɫɬɢɯ ɫɩɨɥɭɤ ɡɞɿɣɫɧɸɸɬɶ ɝɟɬɟɪɨɬɪɨɮɧɿ ɛɚɤɬɟɪɿʀ-
ɚɧɚɟɪɨɛɢ. ȼ ɚɧɨɤɫɢɞɧɢɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɤɥɚɞɟɧɧɹ ɬɢɯ ɪɟɱɨɜɢɧ, ɳɨ 
ɭɬɜɨɪɢɥɢɫɶ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ, ɮɚɤɭɥɶɬɚɬɢɜɧɢɦɢ ɚɧɚɟɪɨɛɚɦɢ ɿ 
ɛɚɤɬɟɪɿɹɦɢ-ɚɟɪɨɛɚɦɢ ɩɟɪɟɜɚɠɧɨ ɜ ȱ ɫɬɭɩɟɧɿ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ, ɿ 
ɧɿɬɪɢɮɿɤɚɰɿɹ ɬɚ ɞɟɧɿɬɪɢɮɿɤɚɰɿɹ – ɜ ȱȱ ɫɬɭɩɟɧɿ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɬɚ 
ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɜ ɩɪɨɰɟɫɿ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɚɜɬɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ, 
ɧɚɣɩɪɨɫɬɿɲɢɯ ɬɚ ɞɪɿɛɧɢɯ ɬɜɚɪɢɧ. ɍ ɬɨɜɳɿ ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ 
ɚɧɨɤɫɢɞɧɢɯ ɭɦɨɜɚɯ ɩɪɨɯɨɞɢɬɶ ɩɪɨɰɟɫ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɡɚ ɭɱɚɫɬɸ 
ɝɟɬɟɪɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ. Ɇɿɤɪɨɨɪɝɚɧɿɡɦɢ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɿɦɦɨɛɿɥɿɡɭɸɬɶɫɹ 
ɧɚ ɧɨɫɿɹɯ, ɮɨɪɦɭєɬɶɫɹ ɩɪɨɫɬɨɪɨɜɚ ɫɭɤɰɟɫɿɹ, ɭɬɜɨɪɸɸɬɶɫɹ ɬɪɨɮɿɱɧɿ 
ɥɚɧɰɸɝɢ – ɰɿ ɩɪɨɰɟɫɢ ɩɪɢɡɜɨɞɹɬɶ  ɞɨ ɫɚɦɨɪɟɝɭɥɸɜɚɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ 
ɝɿɞɪɨɛɿɨɧɬɿɜ, ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ ɛɿɨɦɚɫɢ ɿ, ɹɤ ɪɟɡɭɥɶɬɚɬ, 
ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɛɿɨɦɚɫɢ.  
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Ʉɨɧɰɟɧɬɪɚɰɿɸ ɛɿɨɦɚɫɢ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɧɚ ɧɨɫɿɹɯ, ɿ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɢɡɧɚɱɚɥɢ ɜɚɝɨɜɢɦ ɦɟɬɨɞɨɦ ɡɚ ɫɭɯɨɸ ɿ ɛɟɡɡɨɥɶɧɨɸ 
ɪɟɱɨɜɢɧɨɸ. 

 

3.3.3. ȼɩɥɢɜ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ 

 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɨɞɧɢɦ ɿɡ ɩɚɪɚɦɟɬɪɿɜ є ɝɿɞɪɚɜɥɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ 
ɦɨɠɧɚ ɡɛɚɥɚɧɫɭɜɚɬɢ ɪɨɛɨɬɭ ɫɩɨɪɭɞɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɹɤɚ 
ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɫɩɨɪɭɞɭ, ɦɚɫɨɨɛɦɿɧɨɦ, ɳɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɧɿɣ, ɡɞɚɬɧɿɫɬɸ 
ɧɨɫɿɹ ɞɨ ɭɬɪɢɦɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɧɚ ɫɜɨʀɣ ɩɨɜɟɪɯɧɿ ɬɚ ɿɧ. 

ɇɟɨɛɯɿɞɧɨ ɩɪɢɣɦɚɬɢ ɞɥɹ ɛɿɨɪɟɚɤɬɨɪɿɜ ɬɚɤɿ ɜɟɥɢɱɢɧɢ ɝɿɞɪɚɜɥɿɱɧɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ, ɩɪɢ ɹɤɢɯ ɛɭɞɟ ɡɞɿɣɫɧɟɧɨ ɟɮɟɤɬɢɜɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɨɞɧɨɱɚɫɧɢɦ ɭɬɪɢɦɭɜɚɧɧɹɦ ɛɿɨɦɚɫɢ ɧɚ ɩɨɜɟɪɯɧɿ ɧɨɫɿɹ ɿ ɡɚɛɟɡɩɟɱɭɜɚɧɧɹɦ 
ɦɚɫɨɨɛɦɿɧɭ ɜ ɚɧɚɟɪɨɛɧɿɣ ɬɚ ɚɧɨɤɫɢɞɧɿɣ ɫɟɤɰɿɹɯ ɿ ɩɨɜɿɬɪɹɦ ɚɟɪɨɛɧɨʀ ɫɟɤɰɿʀ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɥɚɛɨɪɚɬɨɪɧɿɣ ɭɫɬɚɧɨɜɰɿ (ɪɢɫ. 2.3, ɬɚɛɥ. 2.5) 
ɜ ɩɪɨɬɨɱɧɨɦɭ ɪɟɠɢɦɿ: ɜɢɬɪɚɬɚ ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ (ɬɚɛɥ. 2.4) ɫɬɚɧɨɜɢɥɚ 

210-7776 ɫɦ3/ɞɨɛɭ, ɝɿɞɪɚɜɥɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɞɧɭ ɫɩɨɪɭɞɭ – 0,27-       

9,9 ɦ3/(ɦ3·ɞɨɛɭ). Ʉɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɧɚ ɜɯɨɞɿ 
ɫɬɚɧɨɜɢɥɚ 4400 ɦɝ/ɞɦ3

. 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɜɢɡɧɚɱɚɥɢ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ (ɏɋɄ) ɧɚ ɜɯɨɞɿ ɿ ɜɢɯɨɞɿ ɡ ɚɧɚɟɪɨɛɧɨɝɨ, ɚɧɨɤɫɢɞɧɨɝɨ ɬɚ ɚɟɪɨɛɧɨɝɨ 
ɫɬɭɩɟɧɿɜ ɨɱɢɳɟɧɧɹ ɨɤɪɟɦɨ. Ƚɿɞɪɚɜɥɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɢɡɧɚɱɚɥɢ ɿɡ 
ɪɨɡɪɚɯɭɧɤɭ ɧɚ 1 ɦ3

 ɨɛ’єɦɭ ɜɨɞɢ ɜ ɨɛɨɯ ɚɧɚɟɪɨɛɧɢɯ, ɨɛɨɯ ɚɧɨɤɫɢɞɧɢɯ ɿ 
ɨɞɧɨɦɭ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɿ ɜɢɪɚɠɚɥɢ ɜ ɦ3/(ɦ3·ɞɨɛɭ).  

Ɋɟɡɭɥɶɬɚɬɢ (ɪɢɫ. 3.39-3.41) ɫɜɿɞɱɚɬɶ ɩɪɨ ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɭ ɡɚ ɏɋɄ ɩɪɢ 
ɡɛɿɥɶɲɟɧɧɿ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɨɱɢɳɟɧɧɹ: ɜ 
ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ. Ɉɱɟɜɢɞɧɨ, ɳɨ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ 
ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɦɟɧɲɭєɬɶɫɹ ɱɚɫ ɿ ɩɨɝɿɪɲɭɸɬɶɫɹ ɩɨɤɚɡɧɢɤɢ 
ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ. 

ȼɢɫɨɤɨɝɨ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ 
ɞɨɫɹɝɧɭɬɨ ɜ ɚɧɚɟɪɨɛɧɢɯ ɿ ɚɧɨɤɫɢɞɧɢɯ ɫɟɤɰɿɹɯ ɩɪɢ ɝɿɞɪɚɜɥɿɱɧɨɦɭ 
ɧɚɜɚɧɬɚɠɟɧɧɿ ɞɨ 2 ɦ3/(ɦ3·ɞɨɛɭ) (ɬɪɢɜɚɥɿɫɬɶ ɚɧɚɟɪɨɛɧɨɝɨ ɿ ɚɧɨɤɫɢɞɧɨɝɨ 
ɩɪɨɰɟɫɿɜ – 12 ɝɨɞ, ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɜ ɦɟɬɚɧɬɟɧɤɚɯ ɩɪɢ ɦɟɡɨɮɿɥɶɧɢɯ ɭɦɨɜɚɯ – 

10-20 ɞɿɛ Д131Ж) – ɜɿɞɩɨɜɿɞɧɨ ɩɨɧɚɞ 70% ɿ 60%; ɜ ɚɟɪɨɛɧɿɣ ɫɟɤɰɿʀ ɩɪɢ 
ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɞɨ 4 ɦ3/(ɦ3·ɞɨɛɭ) – ɩɨɧɚɞ 50%.  

Ɉɞɟɪɠɚɧɿ ɡɧɚɱɟɧɧɹ ɝɿɞɪɚɜɥɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɛɿɨɪɟɚɤɬɨɪɿɜ ɬɚɤɿ, ɹɤ ɞɥɹ 
ɤɪɚɩɟɥɶɧɢɯ ɛɿɨɮɿɥɶɬɪɿɜ – 1-3 ɦ3/(ɦ3·ɞɨɛɭ) Д29Ж, ɳɨ ɩɨɜɢɧɧɿ ɡɚɛɟɡɩɟɱɢɬɢ 
ɩɪɢɪɿɫɬ ɿ ɜɿɞɬɨɪɝɧɟɧɧɹ ɡ ɧɚɫɬɭɩɧɢɦ ɜɢɧɨɫɨɦ ɿɡ ɫɩɨɪɭɞɢ ɛɿɨɩɥɿɜɤɢ, ɚɥɟ ɫɥɿɞ 
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ɡɜɚɠɚɬɢ ɧɚ ɬɟ, ɳɨ ɩɪɢ ɪɨɛɨɬɿ ɛɿɨɮɿɥɶɬɪɿɜ ɱɚɫɬɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚɦɭɥɟɧɧɹ 
ɡɚɜɚɧɬɚɠɟɧɧɹ, ɳɨ є ɩɪɢɱɢɧɨɸ ɧɟɡɚɞɨɜɿɥɶɧɨʀ ʀɯ ɪɨɛɨɬɢ. 

ȼ ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɩɪɢ ɜɥɚɲɬɭɜɚɧɧɿ ɛɚɝɚɬɨɦɭɥɨɜɨʀ 
ɫɢɫɬɟɦɢ ɛɿɨɪɟɚɤɬɨɪɿɜ ɿɡ ɭɬɜɨɪɟɧɧɹɦ ɜ ɝɿɞɪɨɛɿɨɰɟɧɨɡɚɯ ɫɩɨɪɭɞ ɩɪɨɫɬɨɪɨɜɨʀ 
ɫɭɤɰɟɫɿʀ ɝɿɞɪɨɛɿɨɧɬɿɜ ɪɿɡɧɢɯ ɬɪɨɮɿɱɧɢɯ ɪɿɜɧɿɜ ɿ ɭɦɨɜ ɞɥɹ ɜɢʀɞɚɧɧɹ 
ɧɚɞɥɢɲɤɨɜɨʀ ɛɿɨɦɚɫɢ ɩɪɢɡɧɚɱɟɧɧɹɦ ɩɚɪɚɦɟɬɪɚ ɝɿɞɪɚɜɥɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 
є, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɛɿɨɮɿɥɶɬɪɿɜ, ɧɟ ɜɢɧɟɫɟɧɧɹ ɜɿɞɬɨɪɝɧɟɧɨʀ ɛɿɨɦɚɫɢ, ɚ 
ɫɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞɧɢɯ ɭɦɨɜ ɞɥɹ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɝɿɞɪɨɛɿɨɧɬɿɜ. 

 

  

Ɋɢɫ. 3.39. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɏɋɄ (ȿ) ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɫɟɤɰɿɹɯ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 

ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ (qɝ) 

Ɋɢɫ. 3.40. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɏɋɄ (ȿ) ɜ ɚɧɨɤɫɢɞɧɢɯ 

ɫɟɤɰɿɹɯ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɝɿɞɪɚɜɥɿɱɧɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ (qɝ) 

 

 

 

Ɋɢɫ. 3.41. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɏɋɄ (ȿ) ɜ ɚɟɪɨɛɧɿɣ 
ɫɟɤɰɿʀ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ (qɝ) 
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3.3.4. Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ 
ɦɭɥ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 

 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ є ɨɞɧɢɦ ɿɡ ɨɫɧɨɜɧɢɯ 

ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɡ 
ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɪɟɝɭɥɸєɬɶɫɹ ɛɚɥɚɧɫ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɿɥɶɤɨɫɬɟɣ ɦɚɫ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɹɤɭ 
ɿɦɦɨɛɿɥɿɡɭє ɜɨɥɨɤɧɢɫɬɢɣ ɧɨɫɿɣ, ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡɚɜɢɫɥɨɝɨ ɦɭɥɭ, 
ɤɢɫɧɸ, ɹɤɢɣ ɩɨɞɚєɬɶɫɹ ɞɨ ɩɨɜɟɪɯɧɿ ɧɨɫɿʀɜ ɜ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɿɣ ɫɟɤɰɿɹɯ. 
ɉɪɢ ɩɟɪɟɜɢɳɟɧɧɿ ɤɪɢɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɦɨɠɟ ɫɩɨɫɬɟɪɿɝɚɬɢɫɶ 
ɞɟɮɿɰɢɬ ɤɢɫɧɸ, ɿ ɬɨɞɿ ɜɢɧɢɤɚɸɬɶ ɚɧɚɟɪɨɛɧɿ ɬɚ ɚɧɨɤɫɢɞɧɿ ɭɦɨɜɢ.  

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɤɨɧɬɪɨɥɶɧɢɦ ɩɚɪɚɦɟɬɪɨɦ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ є 
ɩɨɤɚɡɧɢɤ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, ɹɤɢɣ ɜɢɡɧɚɱɚɥɢ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ, ɬɨ ɞɨɫɥɿɞɠɭɜɚɥɢ ɜɩɥɢɜ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 
ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ ɧɚ ɩɨɤɚɡɧɢɤ ɏɋɄ ɧɚ ɜɢɯɨɞɿ ɡɿ ɫɩɨɪɭɞɢ.  

ɇɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɜɢɡɧɚɱɚɥɢ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ 
ɫɬɿɱɧɨʀ ɜɨɞɢ ɧɚ ɜɯɨɞɿ ɜ ɫɩɨɪɭɞɭ ɜ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɛɟɡɡɨɥɶɧɭ ɪɟɱɨɜɢɧɭ ɦɭɥɭ ɿ 
ɜɢɪɚɠɚɥɢ ɜ ɦɝ ɏɋɄ ɧɚ 1 ɝ ɛɟɡɡɨɥɶɧɨʀ ɪɟɱɨɜɢɧɢ ɦɭɥɭ ɡɚ ɝɨɞɢɧɭ. 

Ⱦɨɫɥɿɞɢ ɩɪɨɜɨɞɢɥɢ ɧɚ ɩɪɨɬɨɱɧɿɣ ɦɨɞɟɥɿ (ɪɢɫ. 2.3), ɳɨ ɫɤɥɚɞɚɥɚɫɶ ɡ 
ɩ’ɹɬɢ ɛɿɨɪɟɚɤɬɨɪɿɜ ɿ ɜɢɤɨɧɭɜɚɥɢ ɜɢɡɧɚɱɟɧɧɹ ɨɤɪɟɦɨ ɞɥɹ ɤɨɠɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ.  

Ⱥɧɚɥɿɡ ɡɚɥɟɠɧɨɫɬɟɣ ɩɨɤɚɡɭє, ɳɨ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɦɨɠɧɚ 
ɞɨɫɹɝɬɢ ɜɢɫɨɤɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɜ ɹɤɨɫɬɿ ɧɨɫɿʀɜ ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 
ɜɢɫɨɤɨɪɨɡɜɢɧɟɧɭ ɩɨɜɟɪɯɧɸ ɲɬɭɱɧɢɯ ɜɨɥɨɤɨɧ ɬɢɩɭ ȼȱə. ɇɚɜɿɬɶ ɩɪɢɣɦɚɸɱɢ 
ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ 100 ɦɝ/(ɝ·ɝɨɞ) ɩɪɢ ɏɋɄ ɧɚ ɜɯɨɞɿ 4400 ɦɝ/ɞɦ3, ɧɚ ɜɢɯɨɞɿ ɡ 
ɨɫɬɚɧɧɶɨɝɨ – ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɦɨɠɧɚ ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɭ ɹɤɿɫɬɶ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ – 160-200 ɦɝ/ɞɦ3

 ɡɚ ɏɋɄ. 
ȼ ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɠɟɧɶ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɡɪɨɫɬɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 

ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɛɿɨɪɟɚɤɬɨɪɿɜ (ɪɢɫ. 
3.42-3.46) ɿ ɡɦɟɧɲɟɧɧɹ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡɚ ɏɋɄ ɩɪɢ 
ɡɛɿɥɶɲɟɧɧɿ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ ɜ 

ɛɿɨɪɟɚɤɬɨɪɢ ɪɿɡɧɢɯ ɫɬɭɩɟɧɿɜ (ɪɢɫ. 1-5, ɞɨɞɚɬɨɤ  Ⱥ) ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɩɪɢ 
ɡɪɨɫɬɚɧɧɿ ɨɪɝɚɧɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɛɿɨɦɚɫɭ (ɪɢɫ. 3.47-3.51). 

Ⱦɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɩɨɱɚɬɤɨɜɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɿɞ 500 ɞɨ 4400 ɦɝ/ɞɦ3

 ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ 
ɡɚ ɏɋɄ ɡɦɟɧɲɭєɬɶɫɹ ɡ 90% ɞɨ 46%; ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ȱȱ ɫɬɭɩɟɧɹ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɬɟɠ ɡɦɟɧɲɟɧɧɹ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɡɚ ɏɋɄ ɡ 81% ɞɨ 59% 
ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɿɞ 100 ɞɨ 
2400 ɦɝ/ɞɦ3
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Ɋɢɫ. 3.43. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 

(ɏɋɄɤɿɧ) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 
ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɞɥɹ 

ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ 

 

  

Ɋɢɫ. 3.44. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 
(ɏɋɄɤɿɧ) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚ-

ɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɞɥɹ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ 

Ɋɢɫ. 3.45. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 

(ɏɋɄɤɿɧ) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 
ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɞɥɹ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ 

 

 

Ɋɢɫ. 3.46. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 
(ɏɋɄɤɿɧ) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɞɥɹ ɚɟɪɨɛɧɨɝɨ 

ɛɿɨɪɟɚɤɬɨɪɚ 

 

Ɋɢɫ. 3.42. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 
(ɏɋɄɤɿɧ) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚ-

ɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɞɥɹ 
ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ 
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Ɋɢɫ. 3.47. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ 

ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɏɋɄ (ȿ) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 

ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɜ 
ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ 

Ɋɢɫ. 3.48. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ 
ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 

ɏɋɄ (E) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 
ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɜ 
ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 

 

  
Ɋɢɫ. 3.49. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ 

ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɏɋɄ (E) ɜɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 

ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɜ 
ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ 

Ɋɢɫ. 3.50. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ 
ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (E) ɜɿɞ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɜ ɚɧɨɤɫɢɞɧɨɦɭ 

ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 

 

 

Ɋɢɫ. 3.51. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (E) ɜɿɞ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɧɚ ɦɭɥ (q) ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ 
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ȼ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɭ 
ɨɱɢɳɟɧɧɹ ɡɚ ɏɋɄ ɡ 71% ɞɨ 47% ɩɪɢ ɡɪɨɫɬɚɧɧɿ ɏɋɄ ɜɿɞ 70 ɞɨ 840 ɦɝ/ɞɦ3, ɚ 
ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ – ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɭ ɡ 75% ɞɨ 38% ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɏɋɄ ɜɿɞ 
50 ɞɨ 450 ɦɝ/ɞɦ3. Ɍɚɤɟ ɠ ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɭ (ɡ 75% ɞɨ 40%) ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɩɪɢ ɡɪɨɫɬɚɧɧɿ ɏɋɄ ɜɿɞ 50 ɞɨ 320 ɦɝ/ɞɦ3

. 

Ʉɪɢɜɿ ɡɚɥɟɠɧɨɫɬɿ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ  
ɩɨɞɿɛɧɿ ɞɨ ɤɪɢɜɢɯ ɡɚɥɟɠɧɨɫɬɿ ɟɮɟɤɬɭ ɜɿɞ ɩɨɱɚɬɤɨɜɨɝɨ ɏɋɄ.  

Ⱦɿɚɩɚɡɨɧ ɤɨɥɢɜɚɧɶ ɨɪɝɚɧɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɏɋɄ ɧɚ ɨɞɢɧɢɰɸ  
ɛɿɨɦɚɫɢ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡɚ ɛɟɡɡɨɥɶɧɨɸ ɪɟɱɨɜɢɧɨɸ, 
ɦɝ/(ɝ·ɝɨɞ), ɫɬɚɧɨɜɢɜ: ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ – 12-100; ɞɥɹ 
ɚɧɚɟɪɨɛɧɨɝɨ ȱȱ – 3,2-41; ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ȱ – 5,3-50; ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ȱȱ –     

4,4-40; ɞɥɹ ɚɟɪɨɛɧɨɝɨ – 5,3-33. Ɉɱɟɜɢɞɧɢɦ є ɡɦɟɧɲɟɧɧɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 
ɏɋɄ ɩɨ ɦɿɪɿ ɨɱɢɳɟɧɧɹ ɜɨɞɢ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɏɋɄ 
ɛɥɢɡɶɤɨ 4000 ɦɝ/ɞɦ3

 ɜ ɫɢɫɬɟɦɿ ɩɪɨɬɨɱɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɩɨɫɬɭɩɨɜɟ ɡɦɟɧɲɟɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɦɝ ɏɋɄ/(ɝ·ɝɨɞ),  ɧɚ 
ɫɩɨɪɭɞɢ: ɜɿɞ 60-65 ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɞɨ 10-15 ɞɥɹ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ. 

 

3.3.5. ȼɫɬɚɧɨɜɥɟɧɧɹ ɡɚɥɟɠɧɨɫɬɿ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜɿɞ 
ɜɦɿɫɬɭ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 

 

Ɂɞɚɬɧɿɫɬɶ ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɞɨ ɜɢɥɭɱɟɧɧɹ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡ ɧɢɯ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɧɚ ɧɨɫɿɹɯ, ɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɤɢɫɧɟɧɧɹ ɡɚɬɪɢɦɚɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɨɤɚɡɧɢɤɨɦ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɫɩɨɪɭɞɢ. Ɉɤɢɫɧɭ 
ɩɨɬɭɠɧɿɫɬɶ ɜɢɡɧɚɱɚɥɢ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɜ 
ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɚɯ (ɬɚɛɥ. 2.4) ɧɚ ɜɯɨɞɿ ɿ ɜɢɯɨɞɿ ɡ ɛɿɨɪɟɚɤɬɨɪɿɜ ɿ ɜɢɪɚɠɚɥɢ 
ɜ ɝ ɏɋɄ ɧɚ 1 ɦ3

 ɡɚ ɞɨɛɭ. 
Ɉɞɟɪɠɚɧɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɚɥɟɠɧɨɫɬɿ ɨɤɢɫɧɨʀ 

ɩɨɬɭɠɧɨɫɬɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ 
ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɧɢɯ (ɞɨɞɚɬɨɤ Ȼ) ɫɜɿɞɱɚɬɶ ɩɪɨ ɝɥɢɛɨɤɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ ɜ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɚɯ. 

Ⱦɟɫɬɪɭɤɬɢɜɧɚ ɩɨɬɭɠɧɿɫɬɶ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚɥɚ 

7700 ɝ/(ɦ3·ɞɨɛɭ) ɡɚ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ 

4400 ɦɝ/ɞɦ3
 (ɞɢɜ. ɞɨɞɚɬɨɤ Ȼ, ɪɢɫ. 1). Ʉɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ ɧɚ 

ɜɢɯɨɞɿ ɡ ɞɚɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɩɪɢ ɰɶɨɦɭ ɛɭɥɚ 2400 ɦɝ/ɞɦ3. ɏɚɪɚɤɬɟɪ 
ɡɚɥɟɠɧɨɫɬɿ ɦɚє ɫɬɪɿɦɤɟ ɡɛɿɥɶɲɟɧɧɹ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɪɢ ɦɚɥɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɏɋɄ, ɚ ɩɪɢ ɜɟɥɢɤɢɯ – ɩɨɜɿɥɶɧɟ ɡɪɨɫɬɚɧɧɹ.  

ɉɨɞɿɛɧɢɣ ɯɚɪɚɤɬɟɪ ɤɪɢɜɨʀ ɦɚɸɬɶ ɡɚɥɟɠɧɨɫɬɿ (ɞɢɜ. ɞɨɞɚɬɨɤ Ȼ, ɪɢɫ. 2, 3) 

ɜɿɞɩɨɜɿɞɧɨ ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ ɬɚ ɚɧɨɤɫɢɞɧɨɝɨ ȱ 
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ɫɬɭɩɟɧɹ ɡ ɩɨɜɿɥɶɧɢɦ ɡɪɨɫɬɚɧɧɹɦ ɞɟɫɬɪɭɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɿ ɜɢɯɨɞɨɦ ɧɚ ɫɬɚɥɭ 
ɜɟɥɢɱɢɧɭ, ɧɟɡɦɿɧɧɭ ɡɚɥɟɠɧɨ ɜɿɞ ɤɿɧɰɟɜɨɝɨ ɏɋɄ, ɳɨ ɞɨɫɹɝɚє ɞɥɹ 
ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ 4000 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɢɯɨɞɿ 600 ɦɝ/ɞɦ3, ɚ ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ȱ ɫɬɭɩɟɧɹ –    

1600 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ 500 ɦɝ/ɞɦ3
.  

Ɍɚɤɨɠ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɫɬɪɿɦɤɟ ɡɪɨɫɬɚɧɧɹ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɞɥɹ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ ɬɚ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ (ɞɢɜ. ɞɨɞɚɬɨɤ 

Ȼ, ɪɢɫ. 4, 5) ɜ ɨɛɥɚɫɬɿ ɦɚɥɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ 
ɜɨɞɿ ɿ ɜɢɯɿɞ ɧɚ ɫɬɚɥɭ ɜɟɥɢɱɢɧɭ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ – 650 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɩɨɧɚɞ 150 ɦɝ/ɞɦ3, ɚ ɞɥɹ ɚɟɪɨɛɧɨɝɨ – 450 

ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ 230-280 ɦɝ/ɞɦ3
.  

ȼɢɡɧɚɱɟɧɨ ɡɚɥɟɠɧɨɫɬɿ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ ɜ ɛɿɨɪɟɚɤɬɨɪɢ (ɪɢɫ. 3.52-3.56), ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɡɧɚɯɨɞɢɬɢ 
ɦɨɠɥɢɜɿ ɞɿɚɩɚɡɨɧɢ ɤɨɥɢɜɚɧɶ ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɿɣ 
ɜɨɞɿ ɡ ɦɟɬɨɸ ɤɟɪɭɜɚɧɧɹ ɪɨɛɨɬɨɸ ɹɤ ɨɤɪɟɦɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ, ɬɚɤ ɿ ɜɫɿєʀ 
ɨɱɢɫɧɨʀ ɫɢɫɬɟɦɢ ɜ ɰɿɥɨɦɭ.  

Ɉɱɟɜɢɞɧɨ ɡɪɨɫɬɚɧɧɹ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ. 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɞɟɫɬɪɭɤɬɢɜɧɚ ɩɨɬɭɠɧɿɫɬɶ ɡɧɚɱɧɨ ɡɪɨɫɬɚє 
ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ 
ɜɯɨɞɿ ɜ ɛɿɨɪɟɚɤɬɨɪ: ɜ ȱ – ɜɿɞ 2000 ɞɨ 8000 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɏɋɄ ɡ 
520 ɞɨ 4400 ɦɝ/ɞɦ3, ɚ ɜ ȱȱ – ɜɿɞ 400 ɞɨ 4000 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɏɋɄ 
ɡ 100 ɞɨ 2400 ɦɝ/ɞɦ3; ɜ ɚɧɨɤɫɢɞɧɢɯ: ɜ ȱ – ɜɿɞ 200 ɞɨ 1600 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ 
ɏɋɄ ɡ 70 ɞɨ 900 ɦɝ/ɞɦ3, ɜ ȱȱ – ɜɿɞ 100 ɞɨ 650 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɏɋɄ ɡ 50 ɞɨ 
550 ɦɝ/ɞɦ3. Ɉɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬɶ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɡɛɿɥɶɲɭєɬɶɫɹ ɡ 100 

ɞɨ 450 ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɡɪɨɫɬɚɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ 
ɜɿɞ 50 ɞɨ 400 ɦɝ/ɞɦ3

. 

ȼɢɫɨɤɿ ɡɧɚɱɟɧɧɹ ɞɟɫɬɪɭɤɬɢɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɞɥɹ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɞɨɡɜɨɥɹɸɬɶ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɪɨɡɪɨɛɥɟɧɭ ɿ ɞɨɫɥɿɞɠɟɧɭ 
ɛɿɨɬɟɯɧɨɥɨɝɿɸ ɞɥɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ 
ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɭɤɚɡɚɧɿ ɞɿɚɩɚɡɨɧɢ ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. ȼ 
ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɨɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬɶ ɡɚ ɏɋɄ ɧɟɜɢɫɨɤɚ, ɳɨ 
ɩɨɹɫɧɸєɬɶɫɹ ɩɪɨɯɨɞɠɟɧɧɹɦ ɩɪɨɰɟɫɿɜ ɧɿɬɪɢɮɿɤɚɰɿʀ, ɿ ɬɨɦɭ ɧɟɨɛɯɿɞɧɨ ɜ 
ɞɚɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɜɢɡɧɚɱɚɬɢ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 129 

  

Ɋɢɫ. 3.52. Ɂɚɥɟɠɧɿɫɬɶ ɞɟɫɬɪɭɤɬɢɜɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ 

ɫɬɭɩɟɧɹ (Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ (ɏɋɄɩɨɱ) 

Ɋɢɫ. 3.53. Ɂɚɥɟɠɧɿɫɬɶ ɞɟɫɬɪɭɤɬɢɜɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ 

ɫɬɭɩɟɧɹ (Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ (ɏɋɄɩɨɱ) 

 

  

Ɋɢɫ. 3.54. Ɂɚɥɟɠɧɿɫɬɶ ɨɤɢɫɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ 

ɫɬɭɩɟɧɹ (Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ (ɏɋɄɩɨɱ) 

Ɋɢɫ. 3.55. Ɂɚɥɟɠɧɿɫɬɶ ɨɤɢɫɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ 

ɫɬɭɩɟɧɹ (Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ (ɏɋɄɩɨɱ) 

 

 
Ɋɢɫ. 3.56. Ɂɚɥɟɠɧɿɫɬɶ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ  (Ɉɉ) 

ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ (ɏɋɄɩɨɱ) 
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3.4. Ⱦɨɫɥɿɞɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɩɪɢ  
ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɦɭ ɨɱɢɳɟɧɧɿ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ          

ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 

 

3.4.1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɬɚ ʀʀ ɪɟɚɥɿɡɚɰɿɹ 

 

Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɦɟɬɨɸ 
ɨɞɟɪɠɚɧɧɹ ɧɚɣɛɿɥɶɲɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɿɜ ɡɚ ɦɿɧɿɦɚɥɶɧɢɯ ɜɢɬɪɚɬ  
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɬɟɯɧɨɥɨɝɿɸ, ɜ ɹɤɿɣ ɧɚ 
ɤɨɠɧɨɦɭ ɫɬɭɩɟɧɿ ɫɬɜɨɪɟɧɨ ɿ ɩɿɞɬɪɢɦɭɸɬɶɫɹ ɭɦɨɜɢ, ɩɨɬɪɿɛɧɿ ɞɥɹ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɜ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɱɢ ɚɟɪɨɛɧɢɯ 
ɭɦɨɜɚɯ ɬɪɚɧɫɮɨɪɦɭɸɬɶ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ ɨɪɝɚɧɿɱɧɿ ɡɚɛɪɭɞɧɸɸɱɿ 
ɪɟɱɨɜɢɧɢ ɞɨ ɛɿɥɶɲ ɩɪɨɫɬɢɯ, ɩɨɫɬɭɩɨɜɨ (ɜɿɞ ɫɬɭɩɟɧɹ ɞɨ ɫɬɭɩɟɧɹ) ɨɱɢɳɭɸɱɢ 
ɫɬɿɱɧɭ ɜɨɞɭ. ɉɪɢ ɩɪɨɬɿɤɚɧɧɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɛɿɨɪɟɚɤɬɨɪɿɜ ɩɨ 
ɦɿɪɿ ʀʀ ɨɱɢɳɟɧɧɹ  ɡɦɟɧɲɭєɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɚ ɨɬɠɟ, ɡɦɟɧɲɭєɬɶɫɹ ɿ ɲɜɢɞɤɿɫɬɶ ɮɟɪɦɟɧɬɚɬɢɜɧɢɯ ɪɟɚɤɰɿɣ. 
Ɉɫɤɿɥɶɤɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡɚɥɟɠɚɬɶ 
ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɬɨ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ 
ɤɿɧɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɜɫɿɯ ɫɬɭɩɟɧɹɯ ɛɿɨɬɟɯɧɨɥɨɝɿʀ. 

Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɧɚɭɤɨɜɰɿɜ ȼɇɂɂ ȼɈȾȽȿɈ Д129Ж ɞɨɜɟɞɟɧɨ ɦɨɠɥɢɜɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɨɩɢɫɭ ɩɪɨɰɟɫɿɜ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɪɿɜɧɹɧɧɹ 
ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɪɟɚɤɰɿʀ. ɉɪɢɱɨɦɭ ɨɞɟɪɠɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ 
ɜɨɞɢ (ɡɚ ȻɋɄ, ɤɨɧɰɟɧɬɪɚɰɿєɸ ɥɟɬɤɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ), ɞɟɫɬɪɭɤɬɢɜɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ, ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ, ɜɢɯɨɞɭ ɝɚɡɭ ɿ ɲɜɢɞɤɨɫɬɿ 
ɭɬɜɨɪɟɧɧɹ ɝɚɡɭ ɜɿɞ ɩɟɪɿɨɞɭ ɡɛɪɨɞɠɭɜɚɧɧɹ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɦɟɬɚɧɬɟɧɤɿɜ ɦɨɠɧɚ ɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ ɲɜɢɞɤɨɫɬɹɦɢ 
ɜɢɥɭɱɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɿ ɭɬɜɨɪɟɧɧɹ ɤɿɧɰɟɜɨɝɨ ɩɪɨɞɭɤɬɭ – ɝɚɡɭ. 
Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɬɜɟɪɞɢɥɢ, ɳɨ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ 
ɦɟɬɚɧɬɟɧɤɚɯ ɩɿɞɤɨɪɹєɬɶɫɹ ɡɚɤɨɧɚɦ ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɤɿɧɟɬɢɤɢ.  

Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɯɚɪɚɤɬɟɪɭ ɡɦɿɧɢ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɧɚ ɤɨɠɧɨɦɭ ɫɬɭɩɟɧɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɡ ɦɟɬɨɸ 
ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɨɦ ɨɱɢɳɟɧɧɹ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɥɚɛɨɪɚɬɨɪɧɿɣ ɦɨɞɟɥɿ (ɞɢɜ. 
ɪɢɫ. 2.3), ɳɨ ɜɤɥɸɱɚɥɚ ɩ’ɹɬɶ ɫɬɭɩɟɧɿɜ ɛɿɨɪɟɚɤɬɨɪɿɜ, ɨɛɥɚɞɧɚɧɢɯ ɧɨɫɿɹɦɢ 
ɬɢɩɭ ȼȱə ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  

ɒɜɢɞɤɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ 
ɨɛɱɢɫɥɸɜɚɥɢ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ, ɹɤɢɣ ɜɢɡɧɚɱɚɥɢ ɜ ɦɨɞɟɥɶɧɨɦɭ ɪɨɡɱɢɧɿ 
ɧɚ ɜɯɨɞɿ ɜ ȱ ɚɧɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ ɿ ɧɚ ɜɢɯɨɞɿ ɡ ȱ ɿ ȱȱ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɫɬɚɥɿɣ ɜɢɬɪɚɬɿ ɦɨɞɟɥɶɧɨɝɨ 
ɪɨɡɱɢɧɭ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ (ɞɢɜ. ɬɚɛɥ. 2.4), ɹɤɚ ɫɬɚɧɨɜɢɥɚ 125 ɫɦ3/ɝɨɞ. 
Ʉɨɧɰɟɧɬɪɚɰɿɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ ɜ ɦɨɞɟɥɶɧɭ ɭɫɬɚɧɨɜɤɭ ɡɚ ɏɋɄ 
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ɡɦɿɧɸɜɚɥɢ ɜɿɞ 940 ɞɨ 4400 ɦɝ/ɞɦ3. ȼ ȱ ɿ ȱȱ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ 
ɜɢɡɧɚɱɚɥɢ ɛɿɨɦɚɫɭ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ ɧɨɫɿɹɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡɚ ɫɭɯɨɸ 
ɪɟɱɨɜɢɧɨɸ ɬɚ ʀʀ ɡɨɥɶɧɿɫɬɶ. 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɤɨɧɰɟɧɬɪɚɰɿɹ ɛɿɨɦɚɫɢ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ 
ɞɨɫɹɝɚɥɚ 15-20 ɝ/ɞɦ3, ɡɨɥɶɧɿɫɬɶ - 0,3. 

ɉɢɬɨɦɭ ɲɜɢɞɤɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɢɡɧɚɱɚɥɢ ɜ ɦɝ ɏɋɄ 
ɧɚ 1 ɝ ɛɟɡɡɨɥɶɧɨʀ ɪɟɱɨɜɢɧɢ ɛɿɨɦɚɫɢ ɡɚ 1 ɝɨɞɢɧɭ. 

Ɂ ɚɧɚɟɪɨɛɧɨʀ ɫɟɤɰɿʀ ȱȱ ɫɬɭɩɟɧɹ ɨɱɢɳɟɧɚ ɜɨɞɚ ɩɨɫɬɭɩɚɥɚ ɜ ɚɧɨɤɫɢɞɧɿ 
ɫɟɤɰɿʀ ɛɿɨɪɟɚɤɬɨɪɿɜ. ȼ ɧɢɯ ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ ɡɞɿɣɫɧɸɜɚɜɫɹ ɡ ɞɨɩɨɦɨɝɨɸ 
ɝɿɞɪɨ-ɛɿɨɰɟɧɨɡɭ ɮɚɤɭɥɶɬɚɬɢɜɧɢɯ ɚɧɚɟɪɨɛɿɜ ɿ ɚɟɪɨɛɿɜ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ 
ɜɨɥɨɤɧɚɯ ɧɨɫɿʀɜ ȼȱə.  

Ɂ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ ɫɬɿɱɧɚ ɜɨɞɚ ɫɚɦɨɩɥɢɜɨɦ 
ɧɚɞɯɨɞɢɥɚ ɜ ɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ, ɜ ɹɤɨɦɭ ɨɱɢɳɟɧɧɹ ɡɞɿɣɫɧɸɜɚɥɢ ɚɟɪɨɛɧɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɛɿɨɨɛɪɨɫɬɚɧɶ ɧɚ 
ɜɢɫɨɤɨɪɨɡɜɢɧɭɬɿɣ ɩɨɜɟɪɯɧɿ ɤɚɩɪɨɧɨɜɢɯ ɜɨɥɨɤɨɧ ȼȱɃ. 

ȼ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɢɡɧɚɱɚɥɢ ɩɨɤɚɡɧɢɤ ɏɋɄ ɜ 
ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɯɨɞɿ ɜ ȱ ɚɧɨɤɫɢɞɧɢɣ ɛɿɨɪɟɚɤɬɨɪ ɿ ɧɚ ɜɢɯɨɞɿ ɡ ȱ, ȱȱ 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɿɜ. ȼ ȱ, ȱȱ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɢɡɧɚɱɚɥɢ ɛɿɨɦɚɫɭ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ ɧɨɫɿɹɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 
ɿ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ ɬɚ ʀʀ ɡɨɥɶɧɿɫɬɶ. 
Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɫɭɦɚɪɧɟ ɡɧɚɱɟɧɧɹ ɛɿɨɦɚɫɢ, ɹɤɟ ɜ 
ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɫɬɚɧɨɜɢɥɨ 4-6 ɝ/ɞɦ3, ɜ ɚɟɪɨɛɧɨɦɭ – 2-3 ɝ/ɞɦ3

, 

ɡɨɥɶɧɿɫɬɶ ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ – 0,3, ȱȱ ɫɬɭɩɟɧɹ – 0,4 ɿ ɜ 
ɚɟɪɨɛɧɨɦɭ – 0,5. 

 

3.4.2. Ʉɿɧɟɬɢɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ 
ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɚɯ ɪɨɡɪɨɛɥɟɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ 

 

ɉɢɬɨɦɭ ɲɜɢɞɤɿɫɬɶ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɢɡɧɚɱɚɥɢ ɨɤɪɟɦɨ 
ɞɥɹ ɤɨɠɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ (ɚɧɚɟɪɨɛɧɢɯ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ, ɚɧɨɤɫɢɞɧɢɯ ȱ ɬɚ ȱȱ 
ɫɬɭɩɟɧɿɜ ɿ ɚɟɪɨɛɧɨɝɨ, ɞɢɜ. ɪɢɫ. 2.3, ɬɚɛɥ. 2.5) ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ.  

Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɿ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɫɬɭɩɟɧɹɯ ɭɫɬɚɧɨɜɤɢ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɏɋɄ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɯɨɞɿ (ɪɢɫ. 3.57, 3.58) ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɢɬɨɦɚ 
ɲɜɢɞɤɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚɥɚ 33-45                    

ɦɝ ɏɋɄ/(ɝ·ɝɨɞ), ɬɨɞɿ ɹɤ ɜ ɚɧɚɟɪɨɛɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ ɡɦɟɧɲɢɥɚɫɶ ɞɨ 20-24           

ɦɝ ɏɋɄ/(ɝ·ɝɨɞ). 
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Ɋɢɫ. 3.57. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ 
ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ (Vɩɢɬ) ɜ 

ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɜɿɞ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ 

ɜɢɯɿɞɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ (ɏɋɄɩɨɱ) 

Ɋɢɫ. 3.58. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ 
ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ (Vɩɢɬ) ɜ 

ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ ɜɿɞ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ 

ɜɢɯɿɞɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ (ɏɋɄɩɨɱ) 

 

  
Ɋɢɫ. 3.59. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ 
ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ (↑ɩɢɬ) ɜ 

ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɜɿɞ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ 

ɜɢɯɿɞɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ (ɏɋɄɩɨɱ) 

Ɋɢɫ. 3.60. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ 
ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ (↑ɩɢɬ) ɜ 

ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ ɜɿɞ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ 

ɜɢɯɿɞɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ (ɏɋɄɩɨɱ) 

 

Ɋɢɫ. 3.61. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ (↑ɩɢɬ) ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ 
ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ ɜɢɯɿɞɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ (ɏɋɄɩɨɱ) 
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ȿɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɡɚ ɏɋɄ ɞɨɫɹɝɚɥɚ ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ 
ɫɬɭɩɟɧɹ ɩɨɤɚɡɧɢɤɿɜ ɜ ɞɿɚɩɚɡɨɧɿ 70-80%, ɜ ɚɧɚɟɪɨɛɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ 
ɡɦɟɧɲɢɥɚɫɶ ɞɨ 63-74%. Ⱦɟɫɬɪɭɤɬɢɜɧɚ ɩɨɬɭɠɧɿɫɬɶ ɡɚ ɏɋɄ ɜ ɚɧɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɛɭɥɚ ɜ ɦɟɠɚɯ 7200-7700 ɝ/(ɦ3·ɞɨɛɭ), ɜ ɚɧɚɟɪɨɛɧɨɦɭ ȱȱ 
ɫɬɭɩɟɧɹ ɦɚɥɚ ɦɟɧɲɿ ɡɧɚɱɟɧɧɹ - 3400-4200 ɝ/(ɦ3·ɞɨɛɭ). 

ȼɢɫɨɤɿ ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ, ɹɤɿ ɩɟɪɟɜɢɳɭɸɬɶ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɜ 
ɚɟɪɨɬɟɧɤɚɯ ɩɪɨɞɨɜɠɟɧɨʀ ɚɟɪɚɰɿʀ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ 
Д19Ж ɜɿɞɩɨɜɿɞɧɨ ɜ 7,3 ɬɚ 4 ɪɚɡɢ, ɨɞɟɪɠɚɧɨ ɡɚɜɞɹɤɢ ɜɢɤɨɪɢɫɬɚɧɧɸ ɜɟɥɢɤɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɚɧɚɟɪɨɛɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɞɟɫɬɪɭɤɬɨɪɿɜ 
ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ – ɩɨɧɚɞ 20 ɝ/ɞɦ3, ɲɥɹɯɨɦ ʀɯ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɧɚ 
ɜɢɫɨɤɨɪɨɡɜɢɧɟɧɿɣ ɩɨɜɟɪɯɧɿ ɫɢɧɬɟɬɢɱɧɢɯ ɜɨɥɨɤɨɧ ȼȱɃ (ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ  ɩɢɬɨɦɚ ɚɤɬɢɜɧɚ ɩɨɜɟɪɯɧɹ ɞɨɫɹɝɚɥɚ, ɜɿɞɩɨɜɿɞɧɨ, 

3800 ɦ2
 ɧɚ 1 ɦ3

 ɪɨɛɨɱɨɝɨ ɨɛ’єɦɭ ɜɨɞɢ ɜ ɫɩɨɪɭɞɿ ɿ 3700 ɦ2/ɦ3) ɹɤ ɡɚɧɭɪɟɧɢɯ 
ɭ ɜɨɞɭ, ɬɚɤ ɿ ɧɚ ɬɿɣ ɱɚɫɬɢɧɿ ɧɨɫɿʀɜ, ɹɤɿ ɡɧɚɯɨɞɢɥɢɫɶ ɭ ɝɚɡɨɜɿɣ ɮɚɡɿ 
ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ, ɚɞɠɟ ɨɛ’єɦ ɝɚɡɨɜɨʀ ɮɚɡɢ ɡɪɨɲɭɜɚɜɫɹ ɫɬɿɱɧɨɸ 
ɜɨɞɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɥɚɲɬɨɜɚɧɨʀ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɫɢɫɬɟɦɢ. 

əɤ ɩɨɤɚɡɚɥɢ ɞɨɫɥɿɞɠɟɧɧɹ, ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ ɩɢɬɨɦɿ 
ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɦɚɸɬɶ ɦɟɧɲɿ ɜɟɥɢɱɢɧɢ, ɧɿɠ ɧɚ         
ȱ ɫɬɭɩɟɧɿ, ɳɨ ɩɨɜ’ɹɡɚɧɟ ɿɡ ɡɦɟɧɲɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. 

Ɂɚɥɟɠɧɨɫɬɿ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɫɬɭɩɟɧɹɯ ɭɫɬɚɧɨɜɤɢ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɧɚ ɜɯɨɞɿ ɜ ɨɤɪɟɦɿ ɫɬɭɩɟɧɿ (ɪɢɫ. 3.59-3.61) ɫɜɿɞɱɚɬɶ, ɳɨ 
ɩɢɬɨɦɚ ɲɜɢɞɤɿɫɬɶ ɨɤɢɫɧɟɧɧɹ ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚɥɚ 
18-23 ɦɝɏɋɄ/(ɝ·ɝɨɞ), ɬɨɞɿ ɹɤ ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 
ɡɦɟɧɲɢɥɚɫɶ ɿ ɫɬɚɧɨɜɢɥɚ 13-15 ɦɝɏɋɄ/(ɝ·ɝɨɞ), ɚ ɜ ɚɟɪɨɛɧɨɦɭ – 10-13 

ɦɝɏɋɄ/(ɝ·ɝɨɞ). ȼ ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ ɩɢɬɨɦɚ ɚɤɬɢɜɧɚ 
ɩɨɜɟɪɯɧɹ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿʀɜ, ɦ2/ɦ3, ɫɬɚɧɨɜɢɥɚ, ɜɿɞɩɨɜɿɞɧɨ, 1200 ɿ 440, ɜ 
ɚɟɪɨɛɧɨɦɭ – 380. ȿɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɡɚ ɏɋɄ ɞɨɫɹɝɚɥɚ ɜ ɚɧɨɤɫɢɞɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ – 64-71%, ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ – 60-

69% ɿ ɧɚɣɦɟɧɲɚ - ɜ ɚɟɪɨɛɧɨɦɭ – 56-60%. Ɉɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬɶ ɚɧɨɤɫɢɞɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚɥɚ – 1000-1600 ɝ/(ɦ3·ɞɨɛɭ), ɚɧɨɤɫɢɞɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ – 500-650 ɝ/(ɦ3·ɞɨɛɭ) ɿ ɚɟɪɨɛɧɨɝɨ – 300-450 

ɝ/(ɦ3·ɞɨɛɭ).  
Ɂɦɟɧɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ 

ɫɬɭɩɟɧɹ ɿ ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɬɢɦ, ɳɨ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɝɿɞɪɨɛɿɨɰɟɧɨɡɭ ɰɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜɿɞɱɭɜɚɸɬɶ ɧɟɫɬɚɱɭ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɢɯ ɜ ɤɨɠɧɨɦɭ ɧɚɫɬɭɩɧɨɦɭ ɫɬɭɩɟɧɿ 
ɡɦɟɧɲɭєɬɶɫɹ. Ʉɪɿɦ ɬɨɝɨ, ɝɚɥɶɦɭɜɚɧɧɹ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɜɿɞɛɭɜɚєɬɶɫɹ  ɜɧɚɫɥɿɞɨɤ ɩɪɨɯɨɞɠɟɧɧɹ ɤɨɧɤɭɪɟɧɬɧɢɯ ɡɚ ɤɢɫɟɧɶ 
ɪɟɚɤɰɿɣ ɧɿɬɪɢɮɿɤɚɰɿʀ ɜ ɰɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ.  
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Ɂɚɝɚɥɶɧɢɣ ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɡɚ ɏɋɄ ɜ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ 
ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɞɨɫɹɝɚɜ 98-99% ɩɪɢ ɩɨɱɚɬɤɨɜɨɦɭ ɏɋɄ ɫɬɿɱɧɨʀ 
ɜɨɞɢ ɩɨɧɚɞ 4000 ɦɝ/ɞɦ3

. 

Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ ɩɪɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ 
ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɪɟɚɥɿɡɨɜɚɧɨʀ ɜ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɿɣ 
ɫɢɫɬɟɦɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɜɨɥɨɤɧɢɫɬɢɦɢ ɧɨɫɿɹɦɢ ȼȱə ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. Ɂɚɜɞɹɤɢ ɜɥɚɲɬɭɜɚɧɧɸ ɫɬɭɩɟɧɿɜ ɿ ɩɪɨɬɨɤɭ ɜɨɞɢ ɱɟɪɟɡ ɧɢɯ 
ɜ ɨɤɪɟɦɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɭɬɜɨɪɸєɬɶɫɹ ɛɿɨɰɟɧɨɡ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, 
ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ ɞɚɧɢɯ ɭɦɨɜ ɿ ɞɚɧɨʀ ɹɤɨɫɬɿ ɜɨɞɢ, ɳɨ ɩɨɫɬɭɩɚє ɜ ɞɚɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ. ɍɬɜɨɪɸєɬɶɫɹ ɬɚɤ ɡɜɚɧɢɣ “ɛɿɨɤɨɧɜɟєɪ”, ɮɨɪɦɭɸɬɶɫɹ ɩɪɨɫɬɨɪɨɜɿ 
ɫɭɤɰɟɫɿʀ, ɬɪɨɮɿɱɧɿ ɥɚɧɰɸɝɢ, ɡɚɜɞɹɤɢ ɱɨɦɭ ɩɨɫɬɭɩɨɜɨ ɩɪɢ ɩɪɨɯɨɞɠɟɧɧɿ 
ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɛɿɨɪɟɚɤɬɨɪɿɜ ɨɱɢɳɭєɬɶɫɹ ɜɨɞɚ, ɿ ɡɦɟɧɲɭєɬɶɫɹ ɩɪɢɪɿɫɬ 
ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. Ⱥɞɠɟ ɜ ɥɚɧɰɸɠɤɭ ɛɿɨɪɟɚɤɬɨɪɿɜ ɭɬɜɨɪɸєɬɶɫɹ 
ɜɡɚєɦɨɡɜ’ɹɡɨɤ ɦɿɠ ɨɪɝɚɧɿɡɦɚɦɢ ɡɚ ɯɚɪɱɨɜɢɦ ɬɢɩɨɦ «ɯɢɠɚɤ – ɠɟɪɬɜɚ», ɳɨ 
ɡɦɟɧɲɭє ɧɚɞɥɢɲɨɤ ɛɿɨɦɚɫɢ. ɑɢɦ ɜɢɳɟ ɬɪɨɮɿɱɧɢɣ ɪɿɜɟɧɶ ɯɢɠɚɤɿɜ, ɬɢɦ 
ɦɟɧɲɚ ɤɿɥɶɤɿɫɬɶ ʀɯ ɭɬɜɨɪɸєɬɶɫɹ. 

ɏɚɪɚɤɬɟɪ ɨɞɟɪɠɚɧɢɯ ɤɿɧɟɬɢɱɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ (ɞɢɜ. ɪɢɫ. 3.57-3.61) ɞɚє 

ɡɦɨɝɭ ɜɢɤɨɪɢɫɬɚɬɢ ɪɿɜɧɹɧɧɹ:               max

s

V S
V

K S




,  

ɞɟ V – ɲɜɢɞɤɿɫɬɶ ɪɟɚɤɰɿʀ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɭɛɫɬɪɚɬɭ S; Vmax – ɦɚɤɫɢɦɚɥɶɧɚ 
ɲɜɢɞɤɿɫɬɶ ɪɟɚɤɰɿʀ ɛɟɡ ɥɿɦɿɬɭɜɚɧɧɹ ɫɭɛɫɬɪɚɬɨɦ; Ks – ɤɨɧɫɬɚɧɬɚ ɧɚɫɢɱɟɧɧɹ. 
Ɉɛɱɢɫɥɟɧɧɹ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɞɥɹ ɩɨɤɚɡɧɢɤɿɜ ɏɋɄ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ 
ɡ ɛɿɨɪɟɚɤɬɨɪɿɜ. 

Ⱦɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɤɨɧɫɬɚɧɬ Vmax ɿ Ks ɜɢɤɨɪɢɫɬɚɧɨ ɝɪɚɮɿɱɧɢɣ 
ɦɟɬɨɞ Ʌɚɣɧɭʀɜɟɪɚ-Ȼɟɪɤɚ, ɹɤɢɣ ɩɨɥɹɝɚє ɭ ɩɨɛɭɞɨɜɿ ɝɪɚɮɿɤɿɜ ɩɨɞɜɿɣɧɢɯ 
ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ 1/Vɩɢɬ ɿ 1/ɏɋɄɤɿɧ. ȼ ɬɨɱɰɿ x = 0 ɡɧɚɯɨɞɢɬɶɫɹ 1/Vmax , ɚ ɜ 
ɬɨɱɰɿ y = 0 – 1/ Ks . 

Ƚɪɚɮɿɤɢ ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ (ɞɨɞɚɬɨɤ ȼ) ɞɨɡɜɨɥɹɸɬɶ ɜɢɡɧɚɱɢɬɢ 
ɤɿɧɟɬɢɱɧɿ ɤɨɧɫɬɚɧɬɢ ɩɪɨɰɟɫɭ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ 
ɛɿɨɪɟɚɤɬɨɪɚɯ. 

Ɂɧɚɱɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɤɨɧɫɬɚɧɬ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɜ ȱ 
ɛɿɨɪɟɚɤɬɨɪɿ ɫɤɥɚɞɚɸɬɶ Vmax= 43 ɦɝ ɏɋɄ/(ɝ·ɝɨɞ), Ks = 297 ɦɝ/ɞɦ3

 (ɬɚɛɥ. 3.2). 
Ⱥɧɚɥɨɝɿɱɧɢɦ ɱɢɧɨɦ ɜɢɡɧɚɱɟɧɨ ɤɿɧɟɬɢɱɧɿ ɤɨɧɫɬɚɧɬɢ ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ (ȱȱ 
ɫɬɭɩɿɧɶ), ɚɧɨɤɫɢɞɧɨɝɨ (ȱ ɿ ȱȱ ɫɬɭɩɟɧɿ) ɿ ɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɿɜ ɨɱɢɳɟɧɧɹ.  

əɤ ɛɚɱɢɦɨ ɡ ɪɟɡɭɥɶɬɚɬɿɜ, ɤɨɧɫɬɚɧɬɚ Vmax ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ 
ɫɬɭɩɟɧɹ ɫɤɥɚɞɚє 30,1 ɦɝ ɏɋɄ/(ɝ·ɝɨɞ), ɚ ɞɥɹ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɡɦɟɧɲɭєɬɶɫɹ ɜɿɞ ɚɧɨɤɫɢɞɧɨɝɨ ȱ ɫɬɭɩɟɧɹ ɞɨ ɚɟɪɨɛɧɨɝɨ ɡ 29,4 ɞɨ 
17,3 ɦɝ ɏɋɄ/(ɝ·ɝɨɞ). Ɉɬɠɟ, ɞɿɥɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɧɚ 
ɫɬɭɩɟɧɿ ɡɛɿɥɶɲɭє ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɧɚ ɩɟɪɲɨɦɭ ɫɬɭɩɟɧɿ ɿ 
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ɚɧɚɟɪɨɛɧɨɝɨ, ɿ ɚɧɨɤɫɢɞɧɨɝɨ ɩɪɨɰɟɫɿɜ ɨɱɢɳɟɧɧɹ, ɚ ɨɬɠɟ ɿ ɜɫɿєʀ ɫɢɫɬɟɦɢ ɜ 
ɰɿɥɨɦɭ. Ɍɚɤɚ ɠ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɿ ɞɥɹ ɤɨɧɫɬɚɧɬɢ Ks. 

ȱɡ ɝɪɚɮɿɤɿɜ ɡɚɥɟɠɧɨɫɬɟɣ, ɩɨɛɭɞɨɜɚɧɢɯ ɡɚ ɬɟɨɪɟɬɢɱɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ, 

(ɪɢɫ. 3.62-3.66, ɬɟɨɪɟɬɢɱɧɿ ɝɪɚɮɿɤɢ ɡɨɛɪɚɠɟɧɿ ɩɭɧɤɬɢɪɧɢɦɢ ɥɿɧɿɹɦɢ, 
ɩɪɚɤɬɢɱɧɿ – ɫɭɰɿɥɶɧɢɦɢ) ɨɱɟɜɢɞɧɨ, ɳɨ ɩɪɢ ɦɚɥɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɏɋɄ ɞɥɹ 
ɚɧɚɟɪɨɛɧɢɯ ɿ ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɥɿɧɿʀ ɧɚɤɥɚɞɚɸɬɶɫɹ, ɚ ɩɪɢ ɜɟɥɢɤɢɯ – 

ɪɨɡɯɨɞɹɬɶɫɹ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɿɧɝɿɛɭɸɱɢɣ ɜɩɥɢɜ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. ȼ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ (ɞɢɜ. ɪɢɫ. 3.66), ɹɤ ɛɚɱɢɦɨ, – 

ɤɪɢɜɿ ɧɚɤɥɚɞɚɸɬɶɫɹ, ɩɪɨɰɟɫ ɨɤɢɫɧɟɧɧɹ ɣɞɟ ɩɪɢ ɦɟɧɲɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. 

 
Ɍɚɛɥɢɰɹ 3.2 

Ɋɟɡɭɥьɬɚɬɢ ɪɨɡɪɚɯɭɧɤɿɜ ɤɿɧɟɬɢɱɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ 

ɋɩɨɪɭɞɚ Ɋɿɜɧɹɧɧɹ ɩɪɹɦɨʀ 
Vmax, 

ɦɝɏɋɄ: 

:(ɝ·ɝɨɞ) 

Ks, 

ɦɝ/ɞɦ3
 

Ɋɿɜɧɹɧɧɹ 
ɤɿɧɟɬɢɤɢ 

Ⱥɧɚɟɪɨɛɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ ȱ 
ɫɬɭɩɟɧɹ 

2318,06871,0  xy
 

43 297 

S

S
V





297

43
1

 

Ⱥɧɚɟɪɨɛɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ 
ȱȱ ɫɬɭɩɟɧɹ 

332,08831,0  xy
 

30,1 266 

S

S
V





266

1,30
2

 

Ⱥɧɨɤɫɢɞɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ ȱ 
ɫɬɭɩɟɧɹ 

3407,04754,0  xy
 

29,4 139 

S

S
V





139

4,29
3

 

Ⱥɧɨɤɫɢɞɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ 
ȱȱ ɫɬɭɩɟɧɹ 

4557,03866,0  xy
 

22 85 

S

S
V





85

22
4

 

Ⱥɟɪɨɛɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ  5782,05223,0  xy

 
17,3 90 

S

S
V





90

3,17
5

 

 

əɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɢ (ɞɢɜ. ɪɢɫ. 3.62, 3.63), ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ ɞɟɹɤɨʀ 
ɜɟɥɢɱɢɧɢ ɩɨɤɚɡɧɢɤɚ ɏɋɄ ɭ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ 
ɩɢɬɨɦɚ ɲɜɢɞɤɿɫɬɶ ɩɪɨɰɟɫɭ ɡɪɨɫɬɚє ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɿ ɩɪɢ 
ɩɨɞɚɥɶɲɨɦɭ ɡɛɿɥɶɲɟɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɦɚɣɠɟ ɧɟ 
ɡɦɿɧɸєɬɶɫɹ. Ɉɞɟɪɠɚɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ, ɳɨ ɩɪɨɰɟɫ ɪɨɡɤɥɚɞɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ (ɬɚɤ ɠɟ, ɹɤ ɿ ɜ ɚɧɨɤɫɢɞɧɢɯ ɬɚ 
ɚɟɪɨɛɧɨɦɭ) ɩɿɞɤɨɪɹєɬɶɫɹ ɡɚɤɨɧɚɦ ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɤɿɧɟɬɢɤɢ. ɇɚ ɩɿɞɫɬɚɜɿ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɨɞɟɪɠɚɧɨ ɡɧɚɱɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɤɨɧɫɬɚɧɬ (ɬɚɛɥ. 
3.2).  
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Ɋɢɫ. 3.62. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ 
ɞɟɫɬɪɭɤɰɿʀ  (Vɩɢɬ) ɜ ɚɧɚɟɪɨɛɧɨɦɭ 

ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 

(ɏɋɄɤɿɧ) 

Ɋɢɫ. 3.63. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ 
ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ (Vɩɢɬ) ɜ 

ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 
ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 

ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɏɋɄɤɿɧ) 

 

  

Ɋɢɫ. 3.64. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ 
ɨɤɢɫɧɟɧɧɹ (↑ɩɢɬ) ɜ ɚɧɨɤɫɢɞɧɨɦɭ 

ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 

(ɏɋɄɤɿɧ) 

Ɋɢɫ. 3.65. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ 
ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ (↑ɩɢɬ) ɜ 

ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 
ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 

ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɏɋɄɤɿɧ) 

 

 

Ɋɢɫ. 3.66. Ɂɚɥɟɠɧɿɫɬɶ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ (↑ɩɢɬ) ɜ ɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɏɋɄɤɿɧ) 
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ȼɢɫɨɤɿ ɩɨɤɚɡɧɢɤɢ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɡɚ ɏɋɄ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ 
ɨɞɟɪɠɚɧɨ ɡɚɜɞɹɤɢ ɜɢɤɨɪɢɫɬɚɧɧɸ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ 
ɞɨɡɜɨɥɢɥɨ ɡɛɿɥɶɲɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɧɚ ɤɨɠɧɨɦɭ 
ɫɬɭɩɟɧɿ, ɪɨɡɞɿɥɟɧɧɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡɚ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɨɡɧɚɤɚɦɢ 
ɩɨɫɥɿɞɨɜɧɨ ɡɚ ɩɪɨɰɟɫɚɦɢ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ (ɫɬɚɞɿʀ ɝɿɞɪɨɥɿɡɭ, 
ɤɢɫɥɨɬɨɭɬɜɨɪɟɧɧɹ).  

Ɋɟɡɭɥɶɬɚɬɢ, ɨɞɟɪɠɚɧɿ ɞɥɹ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɿɜ (ɞɢɜ. 
ɪɢɫ. 3.64-3.66), ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɪɨɰɟɫ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɦɨɠɟ 
ɛɭɬɢ ɨɩɢɫɚɧɢɣ ɪɿɜɧɹɧɧɹɦ ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɤɿɧɟɬɢɤɢ. 

əɤ ɨɱɟɜɢɞɧɨ (ɞɢɜ. ɬɚɛɥ. 3.2), ɡɧɚɱɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ ɤɨɧɫɬɚɧɬ ɜɿɞ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ ɞɨ ɚɧɨɤɫɢɞɧɨɝɨ ȱȱ ɫɬɭɩɟɧɹ 
ɡɦɟɧɲɭɸɬɶɫɹ, ɳɨ ɩɨɹɫɧɸєɬɶɫɹ ɡɦɟɧɲɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɤɨɧɤɭɪɟɧɰɿєɸ ɡɚ ɤɢɫɟɧɶ ɩɪɨɰɟɫɿɜ ɧɿɬɪɢɮɿɤɚɰɿʀ, ɹɤɿ ɜɿɞɛɭɜɚɸɬɶɫɹ ɜ 
ɨɛɨɯ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ. 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɛɿɨɦɚɫɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜɿɞ ɫɬɭɩɟɧɹ 
ɞɨ ɫɬɭɩɟɧɹ ɡɦɟɧɲɭɸɬɶɫɹ. ɇɚ ɜɢɯɨɞɿ ɤɿɥɶɤɿɫɬɶ ɛɿɨɦɚɫɢ ɧɟɜɟɥɢɤɚ ɜɧɚɫɥɿɞɨɤ 
ʀʀ ɫɚɦɨɨɤɢɫɧɟɧɧɹ-ɫɚɦɨɪɟɝɭɥɹɰɿʀ, ɜɢʀɞɚɧɧɹ ɨɪɝɚɧɿɡɦɚɦɢ ɜɢɳɢɯ ɥɚɧɨɤ 
ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɿɜ. ɋɩɨɫɬɟɪɿɝɚɥɨɫɶ ɡɧɢɠɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɛɿɨɦɚɫɢ ɩɨ ɦɿɪɿ ɨɱɢɳɟɧɧɹ ɜɨɞɢ: ɜ ȱ ɚɧɚɟɪɨɛɧɨɦɭ – 20 ɝ/ɞɦ3, ɜ ȱȱ 
ɚɧɚɟɪɨɛɧɨɦɭ – 15 ɝ/ɞɦ3; ɜ ȱ ɚɧɨɤɫɢɞɧɨɦɭ – 6 ɝ/ɞɦ3, ɜ ȱȱ ɚɧɨɤɫɢɞɧɨɦɭ – 4 

ɝ/ɞɦ3
 ɿ ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ – 3 ɝ/ɞɦ3, ɚ ɬɚɤɨɠ ɡɛɿɥɶɲɟɧɧɹ ʀʀ ɡɨɥɶɧɨɫɬɿ: 

ɜ ɚɧɚɟɪɨɛɧɢɯ – 0,3, ɜ ɚɧɨɤɫɢɞɧɢɯ ɜɿɞ ȱ ɞɨ ȱȱ ɫɬɭɩɟɧɿɜ – ɜɿɞ 0,3 ɞɨ 0,4 ɿ ɜ 
ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ – 0,5.  

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɜ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɧɨɫɿɹɯ ɬɢɩɭ ȼȱə ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɩɨɤɚɡɚɥɢ, ɳɨ 
ɩɢɬɨɦɚ ɲɜɢɞɤɿɫɬɶ ɡɦɿɧɸєɬɶɫɹ ɡɚ ɡɚɤɨɧɨɦ ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɤɿɧɟɬɢɤɢ. 
Ɉɛɱɢɫɥɟɧɿ ɤɨɧɫɬɚɧɬɢ ɪɿɜɧɹɧɶ ɞɥɹ ɤɨɠɧɨɝɨ ɫɬɭɩɟɧɹ ɚɧɚɟɪɨɛɧɢɯ, 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɿɜ ɞɨɫɹɝɚɸɬɶ ɡɧɚɱɧɢɯ ɜɟɥɢɱɢɧ ɜ ȱ 
ɫɬɭɩɟɧɿ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɿ ɡɦɟɧɲɭɸɬɶɫɹ ɜ ɧɚɫɬɭɩɧɢɯ ɚɧɚɟɪɨɛɧɨɦɭ, 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ. Ɉɬɠɟ, ɞɿɥɟɧɧɹ ɩɪɨɰɟɫɭ ɧɚ ɫɬɭɩɟɧɿ ɬɚ 
ɭɫɬɚɬɤɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɢɯ ɫɩɨɪɭɞ ɧɨɫɿɹɦɢ ȼȱə ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɜ ɫɩɨɪɭɞɚɯ ɞɨɡɜɨɥɹɸɬɶ 

ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɚɧɚɟɪɨɛɧɨɝɨ ɬɚ ɚɧɨɤɫɢɞɧɨɝɨ 
ɩɪɨɰɟɫɿɜ ɧɚ ɩɟɪɲɢɯ ɫɬɭɩɟɧɹɯ, ɚ ɜɿɞɬɚɤ, ɿ ɜɫɿєʀ ɫɢɫɬɟɦɢ ɜ ɰɿɥɨɦɭ, ɩɪɨ ɳɨ 
ɫɜɿɞɱɢɬɶ ɜɢɫɨɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɿɡ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ – 98-99% ɩɪɢ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ ɧɟɨɱɢɳɟɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ – ɩɨɧɚɞ 4000 ɦɝ/ɞɦ3
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3.5. ȼɢɜɱɟɧɧɹ ɭɦɨɜ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɚɡɨɬɭ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ 

ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɫɬɿɱɧɢɯ ɜɨɞ 

 

3.5.1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɬɚ ʀʀ ɪɟɚɥɿɡɚɰɿɹ 

 

ȼɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɚɡɨɬɭ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɬɪɚɞɢɰɿɣɧɢɯ 
ɚɟɪɨɬɟɧɤɚɯ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɩɪɨɰɟɫɚɯ ɧɿɬɪɢɮɿɤɚɰɿʀ ɬɚ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ. əɤɳɨ 
ɫɬɿɱɧɿ ɜɨɞɢ ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɬɨ ɤɢɫɟɧɶ, ɹɤɢɣ 
ɩɨɞɚєɬɶɫɹ ɜ ɫɩɨɪɭɞɢ, ɩɨɝɥɢɧɚɸɬɶ ɝɟɬɟɪɨɬɪɨɮɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɳɨ ɛɟɪɭɬɶ 
ɭɱɚɫɬɶ ɭ ɩɪɨɰɟɫɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. Ɍɨɞɿ ɧɿɬɪɢɮɿɤɚɬɨɪɢ, ɹɤɿ 
ɩɪɢɫɭɬɧɿ ɜ ɛɿɨɰɟɧɨɡɿ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɪɚɡɨɦ ɿɡ ɝɟɬɟɪɨɬɪɨɮɚɦɢ, ɡɧɚɯɨɞɹɬɶɫɹ 
ɭ ɧɟɜɢɝɿɞɧɨɦɭ ɫɬɚɧɨɜɢɳɿ, ɚɞɠɟ ʀɦ ɧɟ ɜɢɫɬɚɱɚє ɤɢɫɧɸ ɞɥɹ ɨɤɢɫɧɟɧɧɹ 
ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ, ɹɤɟ ɜɨɧɢ ɪɨɡɩɨɱɢɧɚɸɬɶ ɬɿɥɶɤɢ ɩɿɫɥɹ ɬɨɝɨ, ɹɤ ɨɪɝɚɧɿɱɧɿ 
ɪɟɱɨɜɢɧɢ ɜɢɤɨɪɢɫɬɚɧɿ, ɞɿɹɥɶɧɿɫɬɶ ɝɟɬɟɪɨɬɪɨɮɿɜ ɜɢɣɲɥɚ ɧɚ ɫɬɚɰɿɨɧɚɪɧɢɣ 
ɪɟɠɢɦ, ɿ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ є ɞɨɫɬɚɬɧɶɨ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ. 

ɋɬɿɱɧɿ ɜɨɞɢ, ɧɚɩɪɢɤɥɚɞ, ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
ɚɡɨɬɜɦɿɫɧɢɯ ɫɩɨɥɭɤ (ɡɚ ɚɡɨɬɨɦ ɡɚɝɚɥɶɧɢɦ – 60-90 ɦɝ/ɞɦ3), ɹɤɿ ɜ ɩɪɨɰɟɫɿ 
ɚɦɨɧɿɮɿɤɚɰɿʀ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɪɨɡɤɥɚɞɚɸɬɶɫɹ ɛɚɤɬɟɪɿɹɦɢ ɪɨɞɭ 
Clostridium (Cl. sporogenes, Cl. botulinum, Cl. putrificum ɬɨɳɨ) ɧɚ ɩɟɪɲɿɣ 
ɫɬɚɞɿʀ – ɮɟɪɦɟɧɬɚɬɢɜɧɨɦɭ ɝɿɞɪɨɥɿɡɿ – ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɬɟɨɥɿɬɢɱɧɢɯ 
ɮɟɪɦɟɧɬɿɜ (ɩɪɨɬɟɚɡ, ɩɟɩɬɢɞɚɡ) ɡ ɭɬɜɨɪɟɧɧɹɦ ɚɦɿɚɤɭ. Ⱥɦɨɧɿɣɧɢɣ ɚɡɨɬ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɨɦɩɨɧɟɧɬɿɜ ɤɥɿɬɢɧɢ, ɜ 
ɚɟɪɨɛɧɨɦɭ ɩɪɨɰɟɫɿ ɨɤɢɫɧɸєɬɶɫɹ ɧɚ ɩɟɪɲɿɣ ɫɬɚɞɿʀ ɞɨ ɧɿɬɪɢɬɿɜ 
ɚɜɬɨɬɪɨɮɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ ɪɨɞɿɜ: Nitrosomonas, Nitrosococcus, Nitrosospira 

ɬɚ ɿɧ., ɧɚ ɞɪɭɝɿɣ – ɞɨ ɧɿɬɪɚɬɿɜ ɚɜɬɨɬɪɨɮɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ ɪɨɞɿɜ: Nitrobacter, 

Nitrococcus, Nitrospira, ɹɤɿ ɩɨɱɢɧɚɸɬɶ ɪɨɡɜɢɜɚɬɢɫɶ ɬɿɥɶɤɢ ɩɿɫɥɹ ɨɤɢɫɧɟɧɧɹ 
ɧɚɞɥɢɲɤɭ ɚɦɿɚɤɭ.  
 ɉɪɨɰɟɫ ɨɤɢɫɧɟɧɧɹ ɚɦɨɧɿɸ ɦɚє ɧɢɡɶɤɢɣ ɟɧɟɪɝɟɬɢɱɧɢɣ ɜɢɯɿɞ, ɚɥɟ ɦɨɠɧɚ 
ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɰɟ ɤɨɦɩɟɧɫɭєɬɶɫɹ ɜɢɫɨɤɨɸ ɲɜɢɞɤɿɫɬɸ. Ɇɨɠɥɢɜɨ, 
ɪɨɡɜɢɧɭɬɚ ɫɢɫɬɟɦɚ ɦɟɦɛɪɚɧ ɜ ɤɥɿɬɢɧɚɯ ɧɿɬɪɢɮɿɤɭɸɱɢɯ ɛɚɤɬɟɪɿɣ, ɡ ɹɤɨɸ 
ɡɜ’ɹɡɚɧɢɣ ɟɥɟɤɬɪɨɧɬɪɚɧɫɩɨɪɬɧɢɣ ɥɚɧɰɸɝ, ɳɨ ɛɟɪɟ ɭɱɚɫɬɶ ɜ ɩɪɨɰɟɫɿ, 
ɧɟɨɛɯɿɞɧɚ ʀɦ ɞɥɹ ɨɤɢɫɧɟɧɧɹ NH3 ɡ ɜɢɫɨɤɨɸ ɲɜɢɞɤɿɫɬɸ. Ɉɤɢɫɧɟɧɧɹ ɧɿɬɪɢɬɭ 
ɞɨ ɧɿɬɪɚɬɭ  ɛɚɤɬɟɪɿɹɦɢ  Nitrobacter  ɡɞɿɣɫɧɸєɬɶɫɹ  ɜ  ɞɜɚ  ɟɬɚɩɢ: 

NO2
-
+H2O ĺ NO3

-
+2H+

+2e
-
; 

1/2O2+2H+
+2e

- ĺ H2O. 

 Ʉɨɟɮɿɰɿєɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɧɟɪɝɿʀ ɭ Nitrosomonas ɫɤɥɚɞɚє 5-10%; ɞɥɹ 
ɜɿɞɧɨɜɥɟɧɧɹ ɨɞɧɿєʀ ɦɨɥɟɤɭɥɢ ɋɈ2 ɰɿ ɛɚɤɬɟɪɿʀ ɩɨɜɢɧɧɿ ɨɤɢɫɧɢɬɢ ɩɪɢɛɥɢɡɧɨ   
35 ɦɨɥɟɤɭɥ ɚɦɿɚɤɭ, ɚ ɤɿɥɶɤɿɫɬɶ ɨɤɢɫɧɟɧɢɯ ɛɚɤɬɟɪɿɹɦɢ Nitrobacter ɦɨɥɟɤɭɥ 
NO2

-
 ɩɨɜɢɧɧɚ ɛɭɬɢ ɳɟ ɛɿɥɶɲɨɸ. Ɉɬɠɟ, ɭ ɰɢɯ ɛɚɤɬɟɪɿɣ ɟɧɟɪɝɟɬɢɱɧɢɣ ɨɛɦɿɧ 

ɩɟɪɟɜɚɠɚє ɧɚɞ ɤɨɧɫɬɪɭɤɬɢɜɧɢɦ. Ʉɥɿɬɢɧɢ ɛɚɤɬɟɪɿɣ ɪɨɡɦɧɨɠɭɸɬɶɫɹ 
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ɩɨɜɿɥɶɧɨ - ɱɚɫ ɝɟɧɟɪɚɰɿʀ ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ – 8-20 ɝɨɞ., ɚ ɜ ɫɢɫɬɟɦɚɯ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ – 1-3 ɞɨɛɢ. ɒɜɢɞɤɿɫɬɶ ɪɨɫɬɭ ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ ɦɟɧɲɟ, 
ɧɿɠ ɝɟɬɟɪɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ, ɬɨɦɭ ɜ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɞɥɹ ɜɢɞɚɥɟɧɧɹ 
ɫɩɨɥɭɤ ɚɡɨɬɭ ɨɱɢɳɟɧɧɹ ɥɿɦɿɬɭєɬɶɫɹ ɩɪɨɰɟɫɨɦ ɧɿɬɪɢɮɿɤɚɰɿʀ. Ⱦɥɹ 
ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɧɟɨɛɯɿɞɧɢɣ ɦɭɥ 
ɩɨɪɿɜɧɹɧɨ ɛɿɥɶɲɨɝɨ ɜɿɤɭ, ɳɨ ɞɨɫɹɝɚєɬɶɫɹ, ɧɚɩɪɢɤɥɚɞ, ɜɥɚɲɬɭɜɚɧɧɹɦ ɧɨɫɿʀɜ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ɉɪɨɰɟɫ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɡɞɿɣɫɧɸɸɬɶ 
ɮɚɤɭɥɶɬɚɬɢɜɧɿ ɚɟɪɨɛɢ ɬɚ ɚɧɚɟɪɨɛɢ: Pseudomonas, Bacillus, Micrococcus, 

Alcaligenes, Paracoccus ɬɚ ɿɧ., ɩɪɢ ɧɟɫɬɚɱɿ ɤɢɫɧɸ ɜɿɞɧɨɜɥɸɸɱɢ ɧɿɬɪɚɬɢ ɡɚ 
ɫɯɟɦɨɸ:  

NO3
-ĺNO2

-ĺNOĺN2OĺN2Ĺ. 
 ȼ ɩɪɨɰɟɫɿ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɛɚɤɬɟɪɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ: 
ɜɭɝɥɟɜɨɞɢ, ɫɩɢɪɬɢ, ɨɪɝɚɧɿɱɧɿ ɤɢɫɥɨɬɢ, ɡɚ ɪɟɚɤɰɿɹɦɢ: 
Ƚɥɸɤɨɡɚ + 8NO2

-
+8H+ ĺ 6CO2+4N2+10H2O, ∆G = -3144 ɤȾɠ/ɦɨɥɶ ɝɥɸɤɨɡɢ; 

5Ƚɥɸɤɨɡɚ+24NO3
-
+24H+ĺ30CO2+12N2+42H2O, ∆G=-2657 ɤȾɠ/ɦɨɥɶ 

ɝɥɸɤɨɡɢ. 
 ɇɟ ɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɜɿɞɧɨɜɥɟɧɧɹ ɧɿɬɪɢɬɭ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɛɿɥɶɲɨɸ 
ɡɦɿɧɨɸ ɜɿɥɶɧɨʀ ɟɧɟɪɝɿʀ, ɧɿɠ ɜɿɞɧɨɜɥɟɧɧɹ ɧɿɬɪɚɬɭ, ɞɟɹɤɿ ɜɢɞɢ ɛɚɤɬɟɪɿɣ ɧɚ 
ɩɨɱɚɬɤɨɜɿɣ ɫɬɚɞɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɿɬɪɚɬ. ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɦɨɠɭɬɶ ɦɿɫɬɢɬɢɫɶ ɧɿɬɪɚɬɢ, ɧɚɩɪɢɤɥɚɞ, ɜ ɫɬɿɱɧɢɯ 
ɜɨɞɚɯ ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɿ ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɩɪɨɦɢɜɧɿ ɩɪɨɰɟɫɢ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɡɨɬɧɨʀ ɤɢɫɥɨɬɢ), ɬɨ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɩɟɪɲɢɯ ɫɬɭɩɟɧɿɜ 
ɨɱɢɳɟɧɧɹ ɡɚ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɦɨɠɥɢɜɟ ɩɪɨɯɨɞɠɟɧɧɹ 
ɩɪɨɰɟɫɭ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ. 
 Ⱦɟɧɿɬɪɢɮɿɤɚɰɿɹ ɦɨɠɟ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɜ ɛɿɥɶɲ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ 
ɬɟɦɩɟɪɚɬɭɪ, ɧɿɠ ɧɿɬɪɢɮɿɤɚɰɿɹ. ɉɪɢ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 
20

0ɋ ɲɜɢɞɤɿɫɬɶ ɞɟɧɿɬɪɢɮɿɤɚɰɿʀ ɡɚ ɇɿɬɪɨɝɟɧɨɦ ɫɬɚɧɨɜɢɬɶ 0,06-0,08 ɝ N/ɝ 
ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ ɦɭɥɭ ɡɚ ɞɨɛɭ.  

Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɭɫɬɚɧɨɜɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɿ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɜɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɚɡɨɬɭ ɡɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ, ɭɫɬɚɧɨɜɢɬɢ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɛɨɬɢ 
ɫɩɨɪɭɞ: ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɦɭɥ ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ, ɲɜɢɞɤɿɫɬɶ ɩɪɨɰɟɫɿɜ, 
ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ 
ɧɟɨɛɯɿɞɧɨʀ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ. 

Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɬɟɯɧɨɥɨɝɿɸ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɚɝɚɬɨɦɭɥɨɜɨʀ ɫɢɫɬɟɦɢ, ɪɟɚɥɿɡɨɜɚɧɨʀ ɧɚ ɩ’ɹɬɢ ɦɨɞɟɥɶɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ: ɞɜɨɯ ɚɧɚɟɪɨɛɧɢɯ (ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ), ɞɜɨɯ ɚɧɨɤɫɢɞɧɢɯ (ȱ,                                 
ȱȱ ɫɬɭɩɟɧɿɜ) ɿ ɚɟɪɨɛɧɨɝɨ, ɭɫɬɚɬɤɨɜɚɧɢɯ ɧɨɫɿɹɦɢ ȼȱə ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɬɚ 
ɭɬɪɢɦɭɜɚɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ (ɞɢɜ. ɪɢɫ. 2.3). 
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ȼ ɚɧɚɟɪɨɛɧɢɯ ɩɪɨɰɟɫɚɯ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɚ ɩɨɱɚɬɤɭ ɨɛɪɨɛɤɢ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤ ɜɠɟ ɜɿɞɦɿɱɚɥɨɫɶ, ɚɡɨɬɜɦɿɫɧɿ 
ɫɩɨɥɭɤɢ ɩɪɢ ɪɨɡɤɥɚɞɟɧɧɿ ɭɬɜɨɪɸɸɬɶ ɚɦɿɚɤ, ɛɥɢɡɶɤɨ 2% ɇɿɬɪɨɝɟɧɭ ɣɞɟ ɧɚ 
ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ. ɉɪɨɞɭɤɬɚɦɢ ɜɡɚєɦɨɞɿʀ ɚɦɿɚɤɭ ɿɡ ɜɨɞɨɸ ɿ ɜɭɝɥɟɤɢɫɥɨɬɨɸ є 
ɝɿɞɪɨɤɫɢɞ ɚɦɨɧɿɸ ɿ ɞɜɨɜɭɝɥɟɤɢɫɥɢɣ ɚɦɨɧɿɣ, ɹɤɿ ɧɚ ɜɢɯɨɞɿ ɡ ɚɧɚɟɪɨɛɧɨʀ 
ɫɬɚɞɿʀ ɨɛɭɦɨɜɥɸɸɬɶ ɫɥɚɛɨ ɥɭɠɧɟ ɫɟɪɟɞɨɜɢɳɟ (ɪɇ 7,6-8,0). 

ȼ ɚɧɨɤɫɢɞɧɢɯ ɿ ɨɫɨɛɥɢɜɨ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɚɦɨɧɿɣɧɢɣ ɚɡɨɬ 
ɨɤɢɫɧɸєɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɧɿɬɪɢɮɿɤɚɰɿʀ ɞɨ ɧɿɬɪɢɬɿɜ ɿ ɧɿɬɪɚɬɿɜ. ɍɬɜɨɪɟɧɧɹ  
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɚɡɨɬɭ ɜ ɰɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɚɧɚɦɨɤɫ-

ɩɪɨɰɟɫɭ ɜ ɬɨɜɳɿ ɛɿɨɦɚɫɢ ɨɛɪɨɫɬɚɧɶ. 
Ɋɨɡɞɿɥɟɧɧɹ ɩɪɨɰɟɫɿɜ ɨɱɢɳɟɧɧɹ ɧɚ ɫɬɭɩɟɧɿ ɞɨɡɜɨɥɹє ɩɪɢ ɡɦɟɧɲɟɧɧɿ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɤɨɠɧɨɦɭ ɧɚɫɬɭɩɧɨɦɭ ɫɬɭɩɟɧɿ 
ɡɞɿɣɫɧɢɬɢ ɟɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɚɡɨɬɭ ɿɡ ɫɬɿɱɧɨʀ ɜɨɞɢ. Ɂɦɟɧɲɟɧɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɚɧɨɤɫɢɞɧɢɯ ɿ ɜ ɚɟɪɨɛɧɨɦɭ ɫɬɭɩɟɧɹɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɫɬɜɨɪɸє ɭɦɨɜɢ ɞɥɹ ɪɨɡɜɢɬɤɭ ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ, ɹɤɿ ɨɤɢɫɧɸɸɬɶ 
ɚɦɨɧɿɣɧɢɣ ɚɡɨɬ ɜ ɧɿɬɪɢɬɢ ɿ ɧɿɬɪɚɬɢ.  

ɇɚ ɤɨɠɧɨɦɭ ɫɬɭɩɟɧɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɜɢɬɨɤ ɫɩɟɰɢɮɿɱɧɨɝɨ ɛɿɨɰɟɧɨɡɭ ɡɚ 
ɪɚɯɭɧɨɤ ɚɜɬɨɫɟɥɟɤɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɧɚɣɛɿɥɶɲ ɩɪɢɫɬɨɫɨɜɚɧɢɯ ɞɨ ɞɚɧɢɯ 
ɭɦɨɜ. Ɂ ɦɟɬɨɸ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ 
ɭɫɬɚɧɨɜɥɟɧɨ ɧɨɫɿʀ ȼȱə ɡ ɲɬɭɱɧɨɝɨ ɜɨɥɨɤɧɚ ɡ ɜɢɫɨɤɨɪɨɡɜɢɧɟɧɨɸ 
ɩɨɜɟɪɯɧɟɸ, ɧɚ ɹɤɢɯ ɩɪɢɤɪɿɩɥɸɸɬɶɫɹ ɿ ɭɬɪɢɦɭɸɬɶɫɹ ɫɟɥɟɤɰɿɨɧɨɜɚɧɿ ɧɚ 
ɞɚɧɨɦɭ ɫɬɭɩɟɧɿ ɨɱɢɳɟɧɧɹ ɝɿɞɪɨɛɿɨɧɬɢ. 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɞɟɫɬɪɭɤɰɿɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɭ ɬɨɦɭ 
ɱɢɫɥɿ ɫɩɨɥɭɤ ɚɡɨɬɭ, ɡɞɿɣɫɧɸɸɬɶ ɝɟɬɟɪɨɬɪɨɮɧɿ ɛɚɤɬɟɪɿʀ-ɚɧɚɟɪɨɛɢ. ȼ 
ɚɧɨɤɫɢɞɧɢɯ ɩɪɨɞɨɜɠɭєɬɶɫɹ ɪɨɡɤɥɚɞɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɚɡɨɬɭ 
ɝɟɬɟɪɨɬɪɨɮɚɦɢ ɿ ɧɿɬɪɢɮɿɤɚɰɿɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ, ɹɤɢɣ ɭɬɜɨɪɢɜɫɹ ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ. Ɋɨɡɞɿɥɟɧɧɹ ɩɪɨɰɟɫɭ ɧɚ ɫɬɭɩɟɧɿ ɞɨɡɜɨɥɹє ɩɪɢ 
ɡɦɟɧɲɟɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɫɬɜɨɪɢɬɢ ɭɦɨɜɢ ɞɥɹ 
ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ, ɤɨɧɤɭɪɭɸɱɢɯ ɡɚ ɤɢɫɟɧɶ ɡ ɝɟɬɟɪɨɬɪɨɮɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. 

ɇɚɹɜɧɿɫɬɶ ɜ ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɨɞɧɨɱɚɫɧɨ ɚɦɿɚɤɭ ɿ ɧɿɬɪɢɬɿɜ 
ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɚɜɬɨɬɪɨɮɧɢɯ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ, ɹɤɿ ɨɤɢɫɧɸɸɬɶ ɚɦɿɚɤ ɡ 
ɞɨɩɨɦɨɝɨɸ ɧɿɬɪɢɬɿɜ ɞɨ N2, ɟɮɟɤɬɢɜɧɨ ɜɢɞɚɥɹɸɱɢ ɫɩɨɥɭɤɢ ɚɡɨɬɭ ɿɡ ɫɬɿɱɧɨʀ 
ɜɨɞɢ ɜɠɟ ɩɿɫɥɹ ɚɧɨɤɫɢɞɧɢɯ ɫɬɭɩɟɧɿɜ. ȿɮɟɤɬɢɜɧɨɦɭ ɩɟɪɟɛɿɝɭ ɚɧɚɦɨɤɫ-

ɪɟɚɤɰɿɣ ɫɩɪɢɹє ɿ ɪɇ ɫɟɪɟɞɨɜɢɳɚ ɜ ɰɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ (7,6-8,0). Ɉɬɠɟ, 

ɡɦɟɧɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɡɨɬɭ ɡɚɝɚɥɶɧɨɝɨ ɧɚ ɜɢɯɨɞɿ ɡ ɚɧɨɤɫɢɞɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ, ɜ ɨɫɧɨɜɧɨɦɭ, ɭɬɜɨɪɟɧɧɹɦ ɿ ɜɢɞɚɥɟɧɧɹɦ ɡ 
ɪɨɡɱɢɧɭ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɚɡɨɬɭ ɿ ɱɚɫɬɤɨɜɨɸ ɜɢɬɪɚɬɨɸ ɚɡɨɬɭ ɧɚ ɩɪɢɪɿɫɬ 
ɤɥɿɬɢɧɧɨʀ ɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  

ȼ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɡɚɜɟɪɲɭɸɬɶɫɹ ɩɪɨɰɟɫɢ ɪɨɡɤɥɚɞɟɧɧɹ 
ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɚɡɨɬɭ, ɜɿɞɛɭɜɚєɬɶɫɹ ɧɿɬɪɢɮɿɤɚɰɿɹ ɜ ɩɪɨɰɟɫɿ 
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ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɚɜɬɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ-ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ. ȼ ɬɨɜɳɿ ɛɿɨɦɚɫɢ, 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɧɚ ɧɨɫɿɹɯ, ɜ ɚɧɨɤɫɢɞɧɢɯ ɭɦɨɜɚɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɚɧɚɦɨɤɫ-

ɩɪɨɰɟɫ ɩɿɞ ɞɿєɸ ɚɜɬɨɬɪɨɮɧɢɯ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ. ɉɪɢɫɭɬɧɿɫɬɶ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɪɿɡɧɢɯ ɬɪɨɮɿɱɧɢɯ ɥɚɧɨɤ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɫɚɦɨɪɟɝɭɥɸɜɚɧɧɹ 
ɱɢɫɟɥɶɧɨɫɬɿ ɛɿɨɰɟɧɨɡɿɜ, ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ ɛɿɨɦɚɫɢ ɿ, ɹɤ 
ɪɟɡɭɥɶɬɚɬ, ɡɦɟɧɲɟɧɧɹ ʀʀ ɤɿɥɶɤɨɫɬɿ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɫɬɚɥɿɣ ɜɢɬɪɚɬɿ ɦɨɞɟɥɶɧɨɝɨ ɪɨɡɱɢɧɭ 
ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ (ɞɢɜ. ɬɚɛɥ. 2.4), ɹɤɚ ɫɬɚɧɨɜɢɥɚ 125 ɫɦ3/ɝɨɞ. 
Ʉɨɧɰɟɧɬɪɚɰɿɸ ɚɡɨɬɭ ɡɚɝɚɥɶɧɨɝɨ ɧɚ ɜɯɨɞɿ ɜ ɦɨɞɟɥɶɧɭ ɭɫɬɚɧɨɜɤɭ ɡɦɿɧɸɜɚɥɢ 
ɜɿɞ 18,4 ɞɨ 90 ɦɝ/ɞɦ3

 ɲɥɹɯɨɦ ɪɨɡɛɚɜɥɟɧɧɹ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ ɜɿɞɫɬɨɹɧɨɸ 
ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ. Ⱦɥɹ ɚɧɚɥɿɡɭ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ 
ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɢɡɧɚɱɚɥɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɩɨɥɭɤ ɚɡɨɬɭ ɧɚ 
ɜɯɨɞɿ ɿ ɜɢɯɨɞɿ ɡ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡɚ ɚɡɨɬɨɦ ɡɚɝɚɥɶɧɢɦ (Nɡɚɝ), ɚɡɨɬɨɦ ɚɦɨɧɿɣɧɢɦ 
(NNH3), ɧɿɬɪɢɬɚɦɢ (NNO2) ɿ ɧɿɬɪɚɬɚɦɢ (NNO3). Ⱥɡɨɬ ɨɪɝɚɧɿɱɧɢɣ ɜɢɡɧɚɱɚɥɢ ɡɚ 
ɮɨɪɦɭɥɨɸ 

Nɨɪɝ = Nɡɚɝ – (NNH3 + NNO2 + NNO3). 

Ʉɨɧɰɟɧɬɪɚɰɿɸ ɛɿɨɦɚɫɢ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɧɚ ɧɨɫɿɹɯ, ɿ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɢɡɧɚɱɚɥɢ ɝɪɚɜɿɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɡɚ ɫɭɯɨɸ ɿ ɛɟɡɡɨɥɶɧɨɸ 
ɪɟɱɨɜɢɧɨɸ. 

 

3.5.2. ȼɩɥɢɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬь ɜɢɞɚɥɟɧɧɹ ɡ ɧɢɯ 

ɫɩɨɥɭɤ ɚɡɨɬɭ 

 

ɇɚ ɩɪɨɬɨɱɧɿɣ ɦɨɞɟɥɿ ɩɪɨɜɟɞɟɧɨ ɫɟɪɿɸ ɞɨɫɥɿɞɠɟɧɶ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ 
ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ, ɜ ɹɤɢɯ ɩɪɢ ɡɦɿɧɿ 
ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɩɨɥɭɤ ɚɡɨɬɭ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɨɱɢɳɟɧɧɹ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ ɪɿɡɧɢɦɢ ɤɢɫɧɟɜɢɦɢ ɭɦɨɜɚɦɢ. 

ȼ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɡɚ ɭɱɚɫɬɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɝɟɬɟɪɨɬɪɨɮɿɜ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɬɪɚɧɫɮɨɪɦɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɚɡɨɬɜɦɿɫɧɢɯ ɫɩɨɥɭɤ ɡ ɭɬɜɨɪɟɧɧɹɦ 
ɚɦɿɚɤɭ – ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɧɚ ɜɢɯɨɞɿ ɡ ɛɿɨɪɟɚɤɬɨɪɿɜ 
ɡɛɿɥɶɲɭєɬɶɫɹ (ɬɚɛɥ. 3.3, 3.4). ɋɬɭɩɿɧɶ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɢɯ 
ɫɩɨɥɭɤ ɚɡɨɬɭ ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɫɤɥɚɞɚє 58-65%, ɜ 
ɚɧɚɟɪɨɛɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ – 60-66%, ɡɚɝɚɥɨɦ ɜ ɞɜɨɯ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ 
– 83-88%, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɟɮɟɤɬɢɜɧɿ ɩɪɨɰɟɫɢ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɰɢɯ ɫɩɨɥɭɤ ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɩɨɪɿɜɧɹɧɨ ɡ 
ɦɟɬɚɧɬɟɧɤɚɦɢ (54% Д129Ж). Ɂɦɟɧɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɡɨɬɭ ɡɚɝɚɥɶɧɨɝɨ (з ɧɚ 
17%) ɩɨɹɫɧɸєɬɶɫɹ ɜɢɞɿɥɟɧɧɹɦ ɝɚɡɿɜ N2, NH3 ɿ ɜɢɬɪɚɬɨɸ ɚɡɨɬɭ ɧɚ ɩɪɢɪɿɫɬ 
ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ɉɪɢ ɜɡɚєɦɨɞɿʀ ɚɦɿɚɤɭ ɡ ɜɨɞɨɸ ɿ ɜɭɝɥɟɤɢɫɥɨɬɨɸ 
ɭɬɜɨɪɸɸɬɶɫɹ ɝɿɞɪɨɤɫɢɞ ɚɦɨɧɿɸ ɿ ɞɜɨɜɭɝɥɟɤɢɫɥɢɣ ɚɦɨɧɿɣ, ɹɤɿ ɧɚ ɜɢɯɨɞɿ ɡ 
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ɚɧɚɟɪɨɛɧɨʀ ɫɬɚɞɿʀ ɨɛɭɦɨɜɥɸɸɬɶ ɫɥɚɛɨɥɭɠɧɟ ɫɟɪɟɞɨɜɢɳɟ – ɪɇ 7,6-8 ɩɪɢ ɪɇ 

ɧɚ ɜɯɨɞɿ 5-5,5. 

Ɍɚɛɥɢɰɹ 3.3 

ȿɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ  
ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ 

ɉɨɤɚɡɧɢɤ № ɞɨɫɥɿɞɭ 

1 2 3 4 5 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ 
ɜɯɨɞɿ ɜ ɫɩɨɪɭɞɭ 
Nɡаɝ

ɩɨч, ɦɝ/ɞɦ3
 

18,4 32,1 40,5 76,3 90 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ 
ɜɢɯɨɞɿ ɡ ɫɩɨɪɭɞɢ, 
ɦɝ/ɞɦ3

: Nɡаɝ
ɤіɧ

,  

15,2 26,7 33,6 63,4 74,7 

              Nɨɪɝ
ɤіɧ

, 6,4 11,8 15,6 30,8 37,8 

             NNH3

ɤіɧ
 8,8 14,9 18 32,6 36,9 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ, 
%: ɜɿɞ Nɡаɝ, 

17,4 16,8 17 16,9 17 

      ɜɿɞ Nɨɪɝ 65,2 63,2 61,5 59,6 58 

 
ɉɪɢ ɬɚɤɢɯ ɜɟɥɢɱɢɧɚɯ ɪɇ ɫɬɜɨɪɸɸɬɶɫɹ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɞɥɹ 

ɧɿɬɪɢɮɿɤɚɬɨɪɿɜ (ɨɩɬɢɦɭɦ ɪɇ ɞɥɹ ɧɿɬɪɢɬɧɢɯ ɛɚɤɬɟɪɿɣ – 7,2-8,6, ɞɥɹ 
ɧɿɬɪɚɬɧɢɯ – 7-7,6), ɞɟɧɿɬɪɢɮɿɤɚɬɨɪɿɜ (ɪɇɨɩɬ – 7-7,5) ɿ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ 
(ɪɇɨɩɬ – 7,5-8) Д182Ж, ɹɤɿ ɪɨɡɜɢɜɚɸɬɶɫɹ ɜ ɧɚɫɬɭɩɧɢɯ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ 
ɫɬɚɞɿɹɯ.  

Ɍɚɛɥɢɰɹ 3.4 

ȿɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ 

 ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 

ɉɨɤɚɡɧɢɤ № ɞɨɫɥɿɞɭ 

1 2 3 4 5 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɯɨɞɿ ɜ 
ɫɩɨɪɭɞɭ, ɦɝ/ɞɦ3

: Nɡаɝ
ɩɨч

,  
15,2 26,7 33,6 63,4 74,7 

                             Nɨɪɝ
ɩɨч

, 6,4 11,8 15,6 30,8 37,8 

                            NNH3
ɩɨч

 8,8 14,9 18 32,6 36,9 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɢɯɨɞɿ ɡ 
ɫɩɨɪɭɞɢ, ɦɝ/ɞɦ3

: Nɡаɝ
ɤіɧ

,  
12,6 22,2 27,9 52,6 62 

                             Nɨɪɝ
ɤіɧ

, 2,2 4,2 5,8 11,9 15,3 

                             NNH3
ɤіɧ

 10,4 18 22,1 40,7 46,7 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ, %: ɜɿɞ Nɡаɝ, 17,1 16,9 17 17 17 

                                       ɜɿɞ Nɨɪɝ 65,6 64,4 62,8 61,4 59,5 
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Ɍɚɛɥɢɰɹ 3.5 

ȿɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ 

 ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ 

ɉɨɤɚɡɧɢɤ № ɞɨɫɥɿɞɭ 

1 2 3 4 5 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɯɨɞɿ 
ɜ ɫɩɨɪɭɞɭ, ɦɝ/ɞɦ3

: 

Nɡаɝ
ɩɨч

,  

12,6 22,2 27,9 52,6 62 

                             Nɨɪɝ
ɩɨч

, 2,2 4,2 5,8 11,9 15,3 

                            NNH3
ɩɨч

 10,4 18 22,1 40,7 46,7 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɢɯɨɞɿ 
ɡ ɫɩɨɪɭɞɢ, ɦɝ/ɞɦ3

: 

Nɡаɝ
ɤіɧ

,  

8,52 16,61 21,72 42,03 51,5 

                             Nɨɪɝ
ɤіɧ

, 1,32 1,77 2,45 5,41 7,28 

                             NNH3
ɤіɧ

 3,96 7,33 9,26 17,9 21,74 

                            NNɈ2
ɤіɧ

 0,13 0,3 0,4 1,42 2,28 

                            NNɈ3
ɤɿɧ

 3,11 7,21 9,61 17,3 20,2 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ, %:  
ɜɿɞ Nɡаɝ, 

32,4 25,2 22,2 20,1 16,9 

ɜɿɞ Nɨɪɝ, 60,2 57,9 57,7 54,5 52,4 

ɜɿɞ NNH3 61,9 59,3 58,1 54,8 47,5 

 

ȼ ɚɧɨɤɫɢɞɧɢɯ ɭɦɨɜɚɯ ɡɚ ɭɱɚɫɬɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɝɟɬɟɪɨɬɪɨɮɿɜ 
ɩɪɨɞɨɜɠɭєɬɶɫɹ ɪɨɡɤɥɚɞɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɚɡɨɬɭ ɡ ɭɬɜɨɪɟɧɧɹɦ ɚɦɨɧɿɸ, 
ɹɤɢɣ ɱɚɫɬɤɨɜɨ ɨɤɢɫɧɸєɬɶɫɹ ɞɨ ɧɿɬɪɢɬɿɜ ɿ ɧɿɬɪɚɬɿɜ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ-

ɧɿɬɪɢɮɿɤɚɬɨɪɚɦɢ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɨɛɦɟɠɟɧɨʀ ɤɿɥɶɤɨɫɬɿ ɤɢɫɧɸ. ȱɧɲɚ ɱɚɫɬɢɧɚ 
ɚɦɨɧɿɸ ɜ ɬɨɜɳɿ ɛɿɨɨɛɪɨɫɬɚɧɶ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɨɤɢɫɧɸєɬɶɫɹ ɞɨ 
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɚɡɨɬɭ ɚɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɹɦɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɭɬɜɨɪɟɧɢɣ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɧɿɬɪɢɮɿɤɚɰɿʀ ɚɡɨɬ ɧɿɬɪɢɬɿɜ. 

ȿɮɟɤɬ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɚɡɨɬɜɦɿɫɧɢɯ ɪɟɱɨɜɢɧ ɜ ɚɧɨɤɫɢɞɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɫɤɥɚɞɚє 52-60%, ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ – 51-70% 

(ɬɚɛɥ. 3.5, 3.6), ɡɚɝɚɥɨɦ ɜ ɞɜɨɯ ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ - 77-82%. 

Ɂɦɟɧɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɡɨɬɭ ɡɚɝɚɥɶɧɨɝɨ ɞɨ 32% ɜ ɤɨɠɧɨɦɭ ɫɬɭɩɟɧɿ 
ɚɧɨɤɫɢɞɧɨʀ ɨɛɪɨɛɤɢ ɿ ɞɨ 52% ɜ ɨɛɨɯ ɫɬɭɩɟɧɹɯ ɩɨɜ’ɹɡɚɧɟ ɡ ɜɢɞɿɥɟɧɧɹɦ ɝɚɡɿɜ 
N2 (ɜ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɿ), NH3 ɿ ɜɢɬɪɚɬɨɸ ɚɡɨɬɭ ɧɚ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  

ȼ ɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɡɚ ɭɱɚɫɬɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɝɟɬɟɪɨɬɪɨɮɿɜ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɨɤɢɫɧɟɧɧɹ ɡɚɥɢɲɤɿɜ ɨɪɝɚɧɿɱɧɢɯ ɚɡɨɬɜɦɿɫɧɢɯ ɫɩɨɥɭɤ, ɳɨ 
ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ, ɡ 
ɭɬɜɨɪɟɧɧɹ ɚɦɿɚɤɭ, ɹɤɢɣ ɨɤɢɫɧɸєɬɶɫɹ ɞɨ ɧɿɬɪɢɬɿɜ ɿ ɧɿɬɪɚɬɿɜ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ-ɧɿɬɪɢɮɿɤɚɬɨɪɚɦɢ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɤɢɫɧɸ. 
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Ɍɚɛɥɢɰɹ 3.6 

ȿɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ 

 ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 

ɉɨɤɚɡɧɢɤ № ɞɨɫɥɿɞɭ 

1 2 3 4 5 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɯɨɞɿ ɜ 
ɫɩɨɪɭɞɭ, ɦɝ/ɞɦ3

: Nɡаɝ
ɩɨч

,  
8,52 16,61 21,72 42,03 51,5 

                             Nɡаɝ
ɩɨч

, 1,32 1,77 2,45 5,41 7,28 

                            NNH3
ɩɨɱ

, 3,96 7,33 9,26 17,9 21,74 

                            NNɈ2
ɩɨч

, 0,13 0,3 0,4 1,42 2,28 

                            NNɈ3
ɩɨч

 3,11 7,21 9,61 17,3 20,2 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɢɯɨɞɿ ɡ 
ɫɩɨɪɭɞɢ, ɦɝ/ɞɦ3

: Nɡаɝ
ɤіɧ

,  
5,76 11,66 15,89 30,73 41,23 

                             Nɨɪɝ
ɤіɧ

, 0,4 0,69 1,04 2,38 3,58 

                             NNH3
ɤіɧ

 1,86 3,85 4,98 10 12,67 

                             NNɈ2
ɤіɧ

 0 0,12 0,37 0,6 1,48 

                             NNɈ3
ɤɿɧ

 3,5 7,0 9,5 17,75 23,5 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ, %:  
ɜɿɞ Nɡаɝ, 

32,4 29,8 26,8 26,9 19,9 

ɜɿɞ Nɨɪɝ, 69,7 61 57,6 56 50,8 

ɜɿɞ NNH3 53 47,5 46,2 44,1 41,7 

 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɨɤɢɫɧɟɧɧɹ ɚɦɿɚɤɭ ɞɨɫɹɝɚє ɜɢɫɨɤɢɯ ɜɟɥɢɱɢɧ - 86-95%. 

ȿɮɟɤɬ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɚɡɨɬɭ ɞɨɫɹɝɚє 57,5% 

(ɬɚɛɥ. 3.7). Ɂɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ ɚɡɨɬɭ ɡɚɝɚɥɶɧɨɝɨ ɞɨ 19% ɩɨɜ’ɹɡɚɧɟ ɡ 
ɜɢɞɿɥɟɧɧɹɦ ɝɚɡɨɩɨɞɿɛɧɨɝɨ N2 ɜ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɿ, ɹɤɢɣ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɬɨɜɳɿ 
ɛɿɨɦɚɫɢ ɨɛɪɨɫɬɚɧɶ ɧɚ ȼȱəɯ, ɿ ɜɢɬɪɚɬɨɸ ɚɡɨɬɭ ɧɚ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  

Ɉɬɠɟ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɚɡɨɬɭ ɿɡ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ 
ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɭ 
ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɳɨ ɞɨɡɜɨɥɹє ɞɨɫɹɝɬɢ ɜɢɫɨɤɨɝɨ ɫɬɭɩɟɧɹ 
ɨɱɢɳɟɧɧɹ ɡɚ ɚɡɨɬɨɦ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ 98-99%, ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ ɞɨ 0,5-1,8 ɦɝ/ɞɦ3, ɚɡɨɬɭ ɧɿɬɪɢɬɿɜ ɞɨ 0,03-0,25 ɦɝ/ɞɦ3

 ɿ 
ɚɡɨɬɭ ɧɿɬɪɚɬɿɜ ɞɨ 9-31 ɦɝ/ɞɦ3

 (ɬɚɛɥ. 3.8), ɳɨ ɡɚɞɨɜɨɥɶɧɹє ɜɢɦɨɝɚɦ 
ɝɪɚɧɢɱɧɨ-ɞɨɩɭɫɬɢɦɨɝɨ ɫɤɢɞɭ ɭ ɩɪɢɪɨɞɧɿ ɜɨɞɨɣɦɢ. 

əɤ ɫɜɿɞɱɚɬɶ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿɹɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 
ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɫɬɿɱɧɢɯ 
ɜɨɞ ɞɨɡɜɨɥɹє ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɭ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɫɩɨɪɭɞ ɡɚ ɨɪɝɚɧɿɱɧɢɦ 
ɚɡɨɬɨɦ - ɞɨ 200 ɝ Nɨɪɝ/(ɦ3·ɞɨɛɭ) ɧɚ ȱ ɫɬɭɩɟɧɿ ɿ ɞɨ 90 ɝ Nɨɪɝ/(ɦ3·ɞɨɛɭ) ɧɚ ȱȱ 
ɫɬɭɩɟɧɿ ɩɪɢ ɜɢɫɨɤɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɧɚ ɦɭɥ ɡɚ Nɡɚɝ, ɜɿɞɩɨɜɿɞɧɨ, ɞɨ           
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2,04 ɦɝ/(ɝ·ɝɨɞ) ɿ ɞɨ 1,7 ɦɝ/(ɝ·ɝɨɞ). ɉɨ ɦɿɪɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɨɤɢɫɧɚ 
ɩɨɬɭɠɧɿɫɬɶ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡɦɟɧɲɭєɬɶɫɹ. ȼ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɥɚɧɰɸɝɭ ɜ 
ɧɚɫɬɭɩɧɢɯ ɡɚ ɚɧɚɟɪɨɛɧɢɦɢ ɛɿɨɪɟɚɤɬɨɪɚɦɢ ɚɧɨɤɫɢɞɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɹ ɬɚ 
ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɨɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬɶ ɡɦɟɧɲɭєɬɶɫɹ ɜɿɞ 30,6 (ɜ 
ɚɧɨɤɫɢɞɧɨɦɭ ȱ ɫɬɭɩɟɧɹ) ɿ 14,12 (ɜ ɚɧɨɤɫɢɞɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ) ɞɨ                       
6 ɝ Nɨɪɝ/(ɦ3·ɞɨɛɭ) (ɜ ɚɟɪɨɛɧɨɦɭ) ɩɪɢ ɧɚɜɚɧɬɚɠɟɧɧɿ ɧɚ ɦɭɥ ɡɚ Nɡɚɝ, 

ɜɿɞɩɨɜɿɞɧɨ, ɜɿɞ 4,7 ɦɝ/(ɝ·ɝɨɞ) ɿ 4,56 ɦɝ/(ɝ·ɝɨɞ) ɞɨ 4,37 ɦɝ/(ɝ·ɝɨɞ), ɳɨ ɦɨɠɧɚ 
ɩɨɹɫɧɢɬɢ ɡɦɟɧɲɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɜ ɡɚɡɧɚɱɟɧɢɯ ɫɩɨɪɭɞɚɯ. Ɍɚɤɚ 
ɫɚɦɚ ɡɚɥɟɠɧɿɫɬɶ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɿ ɞɥɹ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ Nɨɪɝ, ɹɤɚ 
ɡɦɟɧɲɭєɬɶɫɹ ɜɿɞ 1,19 ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɞɨ 0,16 
ɦɝ/(ɝ·ɝɨɞ) ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ. 

Ɍɚɛɥɢɰɹ 3.7 

ȿɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɫɩɨɥɭɤ ɚɡɨɬɭ ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ  
ɉɨɤɚɡɧɢɤ № ɞɨɫɥɿɞɭ 

1 2 3 4 5 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɯɨɞɿ ɜ 
ɫɩɨɪɭɞɭ, ɦɝ/ɞɦ3

: Nɡаɝ
ɩɨч

,  
5,76 11,66 15,89 30,73 41,23 

                             Nɡаɝ
ɩɨч

, 0,4 0,69 1,04 2,38 3,58 

                            NNH3
ɩɨɱ

, 1,86 3,85 4,98 10 12,67 

                            NNɈ2
ɩɨч

, 0 0,12 0,37 0,6 1,48 

                            NNɈ3
ɩɨч

 3,5 7,0 9,5 17,75 23,5 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɚ ɜɢɯɨɞɿ ɡ 
ɫɩɨɪɭɞɢ, ɦɝ/ɞɦ3

: Nɡаɝ
ɤіɧ

,  
4,66 9,46 13,09 25,53 34,63 

                             Nɨɪɝ
ɤіɧ

, 0,17 0,3 0,52 1,31 2,08 

                             NNH3
ɤіɧ

 0,1 0,4 0,62 1,4 1,8 

                             NNɈ2
ɤіɧ

 0 0,03 0,15 0,2 0,25 

                             NNɈ3
ɤɿɧ

 4,39 8,73 11,8 22,62 30,5 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ, %:  
ɜɿɞ Nɡаɝ, 

19,1 18,9 17,6 16,9 16 

ɜɿɞ Nɨɪɝ, 57,5 56,5 50 45 42 

ɜɿɞ NNH3 94,6 89,6 87,6 86 85,8 

 

Ɉɬɠɟ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ, ɹɤɚ ɪɟɚɥɿɡɭєɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨʀ ɩɪɨɬɨɱɧɨʀ ɫɢɫɬɟɦɢ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ 
ɚɧɚɟɪɨɛɧɢɦɢ ɭɦɨɜɚɦɢ ɧɚ ɩɟɪɲɢɯ ɫɬɭɩɟɧɹɯ, ɚɧɨɤɫɢɞɧɢɦɢ – ɧɚ ɧɚɫɬɭɩɧɢɯ ɿ 
ɚɟɪɨɛɧɢɦɢ – ɧɚɩɪɢɤɿɧɰɿ, ɨɛɥɚɞɧɚɧɢɦɢ ɜɨɥɨɤɧɢɫɬɢɦɢ ɧɨɫɿɹɦɢ ɞɥɹ 
ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɪɿɡɧɢɯ ɬɪɨɮɿɱɧɢɯ ɪɿɜɧɿɜ ɡ ɦɟɬɨɸ ɨɱɢɳɟɧɧɹ  
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞ (ɪɹɞɭ 
ɩɿɞɩɪɢєɦɫɬɜ, ɧɚɩɪɢɤɥɚɞ, ɯɚɪɱɨɜɨʀ ɬɚ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ) ɞɨɡɜɨɥɹє 
ɡɞɿɣɫɧɢɬɢ ɝɥɢɛɨɤɭ ɞɟɫɬɪɭɤɰɿɸ ɚɡɨɬɨɜɦɿɫɧɢɯ ɫɩɨɥɭɤ, ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɿ 
ɩɨɤɚɡɧɢɤɢ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɨɫɨɛɥɢɜɨ ɧɚ ɚɧɚɟɪɨɛɧɢɯ 
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ɫɬɭɩɟɧɹɯ, ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɫɩɨɥɭɤ ɚɡɨɬɭ, ɞɨɫɹɝɬɢ ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɨɱɢɳɟɧɧɹ: ɟɮɟɤɬɭ ɜɢɞɚɥɟɧɧɹ ɚɡɨɬɭ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ – 98-99%, 

ɤɨɧɰɟɧɬɪɚɰɿɣ ɫɩɨɥɭɤ ɚɡɨɬɭ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɨɫɬɚɧɧɶɨɝɨ – 

ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ: ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ ɞɨ 0,5-1,8 ɦɝ/ɞɦ3, ɚɡɨɬɭ ɧɿɬɪɢɬɿɜ 
ɞɨ 0,03-0,25 ɦɝ/ɞɦ3

 ɿ ɚɡɨɬɭ ɧɿɬɪɚɬɿɜ ɞɨ 9-31 ɦɝ/ɞɦ3, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɜɢɦɨɝɚɦ ɞɨ ɫɤɢɞɭ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɩɪɢɪɨɞɧɭ ɜɨɞɨɣɦɭ. 

Ɍɚɛɥɢɰɹ 3.8 

Ɍɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɛɨɬɢ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡɚ ɪɟɤɨɦɟɧɞɨɜɚɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ 
ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 

ɫɬɿɱɧɢɯ ɜɨɞ 

 

ɉɨɤɚɡɧɢɤ 

Ȼɿɨɪɟɚɤɬɨɪ 

ɚɧɚɟɪɨɛɧɢɣ 

ȱ ɫɬɭɩɟɧɹ 

ɚɧɚɟɪɨɛɧɢɣ 

ȱȱ ɫɬɭɩɟɧɹ 

ɚɧɨɤɫɢɞ-

ɧɢɣ 

ȱ ɫɬɭɩɟɧɹ 

ɚɧɨɤɫɢɞ-

ɧɢɣ 

ȱȱ ɫɬɭɩɟɧɹ 

ɚɟɪɨɛɧɢɣ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɧɚ ɜɯɨɞɿ ɜ 
ɫɩɨɪɭɞɭ, 
ɦɝ/ɞɦ3

: Nɡаɝ
ɩɨч

,  

18,4-90 15,2-74,7 12,6-62 8,52-51,5 
5,76-

41,23 

             Nɨɪɝ
ɩɨч

 18,4-90 6,4-37,8 2,2-15,3 1,32-7,28 0,4-3,58 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɧɚ ɜɢɯɨɞɿ ɡ 

ɫɩɨɪɭɞɢ, 
ɦɝ/ɞɦ3

:  

             Nɡаɝ
ɤіɧ

,  

15,2-74,7 12,6-62 8,52-51,5 5,76-41,23 
4,66-

34,63 

             Nɨɪɝ
ɤіɧ

  6,4-37,8 2,2-15,3 1,32-7,28 0,4-3,58 0,17-2,08 

ɇɚɜɚɧɬɚɠɟɧɧɹ 
ɧɚ ɦɭɥ ɡɚ Nɡаɝ, 

ɦɝ/(ɝ·ɝɨɞ) 
0,42-2,04 0,35-1,7 0,96-4,7 0,75-4,56 0,61-4,37 

Ɉɤɢɫɧɚ 
ɩɨɬɭɠɧɿɫɬь ɡɚ 
Nɨɪɝ, ɝ/(ɦ3·ɞɨɛɭ) 

45,8-199,2 16-85,9 3,36-30,6 3,51-14,12 0,88-5,72 

ɒɜɢɞɤɿɫɬь 
ɨɤɢɫɧɟɧɧɹ Nɨɪɝ, 

ɦɝ/(ɝ·ɝɨɞ) 
0,27-1,19 0,1-0,51 0,07-0,61 0,08-0,33 0,02-0,16 

ɉɪɢɦɿɬɤɚ. ɇɚɜɚɧɬɚɠɟɧɧɹ ɡɚ Nɡɚɝ ɿ ɲɜɢɞɤɿɫɬь ɨɤɢɫɧɟɧɧɹ Nɨɪɝ ɜɢɡɧɚɱɟɧɨ ɜ ɦɝ ɡ ɪɨɡɪɚɯɭɧɤɭ 
ɧɚ  1 ɝ ɛɟɡɡɨɥьɧɨʀ ɪɟɱɨɜɢɧɢ ɦɭɥɭ ɡɚ 1 ɝɨɞɢɧɭ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 147 

3.6. Ƚɿɞɪɨɛɿɨɥɨɝɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɿɨɰɟɧɨɡɭ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɜɿɥьɧɨɩɥɚɜɚɸɱɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ  

ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ                                           
ɩɪɢ ɨɱɢɳɟɧɧɿ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

3.6.1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧь ɬɚ ʀʀ ɪɟɚɥɿɡɚɰɿɹ 

 

ɉɪɢ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɨɫɧɨɜɧɚ ɪɨɥɶ ɧɚɥɟɠɢɬɶ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ, ɹɤɿ ɩɨɫɟɥɹɸɬɶɫɹ ɜ ɨɱɢɫɧɿɣ 
ɫɩɨɪɭɞɿ ɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɟɱɨɜɢɧɢ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ, ɜ ɩɪɨɰɟɫɿ 
ɫɜɨєʀ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ. ȼ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ - ɰɟ ɛɚɤɬɟɪɿʀ ɪɨɞɿɜ Pseudomonas, 

Bacterium, Micrococcus, Bacillus, Corinebacterium, Thiobacillus ɬɚ ɿɧ., ɹɤɿ 
ɡɞɿɣɫɧɸɸɬɶ ɞɟɫɬɪɭɤɰɿɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɚɡɨɬɜɦɿɫɧɢɯ ɫɩɨɥɭɤ. ɍ 
ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɦɭ ɚɤɬɢɜɧɨɦɭ ɦɭɥɿ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ 
ɩɪɢɫɭɬɧɿ ɛɚɤɬɟɪɿʀ ɪɨɞɿɜ Nitrosomonas, Nitrobacter. ɇɚɣɛɿɥɶɲ ɱɢɫɥɟɧɧɿ 
ɛɚɤɬɟɪɿʀ ɪɨɞɭ Pseudomonas, ɹɤɿ ɨɤɢɫɧɸɸɬɶ ɫɩɢɪɬɢ, ɠɢɪɧɿ ɤɢɫɥɨɬɢ, 
ɩɚɪɚɮɿɧɢ, ɚɪɨɦɚɬɢɱɧɿ ɜɭɝɥɟɜɨɞɧɿ, ɜɭɝɥɟɜɨɞɢ ɬɨɳɨ. Ʉɪɿɦ ɛɚɤɬɟɪɿɣ ɜɚɠɥɢɜɭ 
ɪɨɥɶ ɜɿɞɿɝɪɚɸɬɶ ɛɟɡɯɪɟɛɟɬɧɿ, ɜɨɞɨɪɨɫɬɿ, ɝɪɢɛɢ, ɦɿɤɪɨɫɤɨɩɿɱɧɿ ɬɜɚɪɢɧɢ, ɹɤɿ 
ɭɬɜɨɪɸɸɬɶ ɝɿɞɪɨɛɿɨɰɟɧɨɡɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. ȼɿɞ ɬɨɝɨ, ɹɤɿ ɡɚɛɪɭɞɧɸɸɱɿ 
ɪɟɱɨɜɢɧɢ ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɿ ɜ ɹɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ, ɹɤɿ ɭɦɨɜɢ 
ɫɬɜɨɪɸɸɬɶɫɹ ɿ ɩɿɞɬɪɢɦɭɸɬɶɫɹ ɭ ɫɩɨɪɭɞɿ: ɚɧɚɟɪɨɛɧɿ, ɚɧɨɤɫɢɞɧɿ ɱɢ ɚɟɪɨɛɧɿ; 
ɜ ɹɤɢɯ ɦɿɫɰɹɯ ɦɨɠɭɬɶ ɩɨɫɟɥɹɬɢɫɹ ɝɿɞɪɨɛɿɨɧɬɢ: ɜ ɬɨɜɳɿ ɜɨɞɢ ɧɚ ɱɚɫɬɢɧɤɚɯ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɧɚ ɩɨɜɟɪɯɧɿ ɡɚɜɚɧɬɚɠɟɧɧɹ ɱɢ ɧɨɫɿɹ, ɡɚɥɟɠɢɬɶ ɜɢɞɨɜɢɣ ɿ 
ɱɢɫɟɥɶɧɢɣ ɫɤɥɚɞ ɝɿɞɪɨɛɿɨɰɟɧɨɡɭ. 

Ɉɬɠɟ, ɡɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɡɧɚɱɢɬɢ ɜɢɞɨɜɢɣ ɫɤɥɚɞ 
ɝɿɞɪɨɛɿɨɰɟɧɨɡɿɜ, ɳɨ ɭɬɜɨɪɢɥɢɫɶ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ (ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɬɚ 
ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ), ɝɿɞɪɨɛɿɨɧɬɢ ɹɤɢɯ ɟɮɟɤɬɢɜɧɨ ɨɱɢɳɚɸɬɶ ɫɬɿɱɧɭ ɜɨɞɭ ɜɿɞ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɿ ɫɩɨɥɭɤ ɚɡɨɬɭ, ɪɟɝɭɥɸɸɬɶ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ ɲɥɹɯɨɦ 
ʀʀ  ɜɢʀɞɚɧɧɹ; ɜɫɬɚɧɨɜɢɬɢ ɬɨɩɿɱɧɿ ɬɚ ɬɪɨɮɿɱɧɿ (ɯɚɪɱɨɜɿ) ɡɜ’ɹɡɤɢ ɦɿɠ 
ɝɿɞɪɨɛɿɨɧɬɚɦɢ. 

ȼɩɟɪɲɟ ɜɫɬɚɧɨɜɥɟɧɨ [300], ɳɨ ɭɬɜɨɪɟɧɢɣ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ 
ɝɿɞɪɨɞɢɧɚɦɿɱɧɢɣ ɪɟɠɢɦ ɫɩɪɢɹє ɮɨɪɦɭɜɚɧɧɸ ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ ɡ ɪɨɡɦɿɪɨɦ ɝɪɚɧɭɥ 2-2,5 ɦɦ, ɜɢɫɨɤɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ – 

ɞɨ 50 ɝ/ɞɦ3
 ɿ ɦɚɥɢɦ ɦɭɥɨɜɢɦ ɿɧɞɟɤɫɨɦ – ɞɨ 57 ɫɦ3/ɝ. ɍɬɜɨɪɟɧɧɹ 

ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɫɩɨɪɭɞɿ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɿ ɩɨɥɟɝɲɭє 
ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɦɭɥɭ ɜɿɞ ɨɱɢɳɟɧɨʀ ɜɨɞɢ. 

Ƚɿɞɪɨɛɿɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɰɟɧɨɡɿɜ, ɳɨ ɭɬɜɨɪɸɜɚɥɢɫɶ ɜ 
ɨɤɪɟɦɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ, ɩɪɨɜɨɞɢɥɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɬɪɢɧɨɤɭɥɹɪɧɨɝɨ ɦɿɤɪɨɫɤɨɩɚ ɞɨɫɥɿɞɧɢɰɶɤɨɝɨ ɤɥɚɫɭ ɡ ɮɨɬɨ/ɜɿɞɟɨ ɜɢɯɨɞɨɦ 
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«БSP – 139TP» (ɜɢɪɨɛɧɢɰɬɜɚ ɤɨɦɩɚɧɿʀ JІЇEC) ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ 40ɯ – 

1500ɯ. 
ɋɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ (ɿɧɮɭɡɨɪɿɹɦɢ, ɤɨɥɨɜɟɪɬɤɚɦɢ ɬɚ 

ɿɧɲɢɦɢ) ɡɞɿɣɫɧɸɜɚɥɢ ɜ ɫɜɿɠɿɣ ɩɪɨɛɿ ɜɨɞɢ ɡ ɛɿɨɪɟɚɤɬɨɪɿɜ (ɧɟ ɩɿɡɧɿɲɟ, ɧɿɠ ɡɚ   
30 ɯɜ. ɩɿɫɥɹ ɜɿɞɛɨɪɭ ɩɪɨɛɢ ɜɨɞɢ ɡɿ ɫɩɨɪɭɞɢ), ɩɨɤɢ ɨɪɝɚɧɿɡɦɢ ɡɛɟɪɿɝɚɥɢ 
ɮɿɡɿɨɥɨɝɿɱɧɢɣ ɫɬɚɧ, ɯɚɪɚɤɬɟɪɧɢɣ ɞɥɹ ʀɯ ɩɟɪɟɛɭɜɚɧɧɹ ɜ ɫɩɨɪɭɞɿ. Ɉɫɧɨɜɧɢɣ 
ɫɩɨɫɿɛ ɫɩɨɫɬɟɪɟɠɟɧɧɹ – ɪɨɡɝɥɹɞɚɧɧɹ ɨɛ’єɤɬɿɜ ɭ ɠɢɜɨɦɭ ɫɬɚɧɿ ɜ ɤɪɚɩɥɿ ɜɨɞɢ 
ɡ ɱɚɫɬɨɱɤɨɸ ɧɨɫɿɹ ɡ ɛɿɨɨɛɪɨɫɬɚɧɧɹɦ, ɩɨɤɪɢɬɿɣ ɩɨɤɪɢɜɧɢɦ ɫɤɟɥɶɰɟɦ, ɩɿɞ 
ɦɚɥɢɦ ɿ ɜɟɥɢɤɢɦ ɡɛɿɥɶɲɟɧɧɹɦ ɦɿɤɪɨɫɤɨɩɚ (200ɯ, 400ɯ, 600ɯ). ɉɪɢ ɰɶɨɦɭ 
ɡɜɟɪɬɚɥɢ ɭɜɚɝɭ ɧɚ ɮɨɪɦɭ, ɪɨɡɦɿɪɢ, ɦɨɪɮɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ, ɯɚɪɚɤɬɟɪ 
ɩɨɜɟɞɿɧɤɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ: ɪɭɯɥɢɜɿɫɬɶ, ɚɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɜɿɣɨɤ (ɭ 
ɿɧɮɭɡɨɪɿɣ), ɤɨɥɨɜɟɪɬɧɨɝɨ ɚɩɚɪɚɬɭ (ɭ ɤɨɥɨɜɟɪɬɨɤ), ɧɚɹɜɧɿɫɬɶ ɿ ɤɿɥɶɤɿɫɬɶ 
ɨɪɝɚɧɟɥ, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ ɨɫɨɛɢɧ, ɹɤɿ ɞɨɫɥɿɞɠɭɸɬɶɫɹ, ɬɚ ɿɧ. 

Ⱦɨɫɥɿɞɠɭɜɚɥɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ, ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (ɞɨɞɚɬɤɢ Ƚ, Ⱦ)  ɿ ɛɿɨɨɛɪɨɫɬɚɧɶ ɧɚ ȼȱəɯ (ɞɨɞɚɬɨɤ Ɂ). 

Ⱦɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜɢɡɧɚɱɧɢɤɢ ɪɨɞɿɜ ɿ 
ɨɩɢɫɢ ɜɢɞɿɜ ɝɿɞɪɨɛɿɨɧɬɿɜ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɭ ɩɪɨɰɟɫɿ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ, ɚ ɬɚɤɨɠ ɩɪɿɫɧɨɜɨɞɧɢɯ 
ɩɥɚɧɤɬɨɧɧɢɯ ɿ ɞɨɧɧɢɯ ɛɟɡɯɪɟɛɟɬɧɢɯ Д301Ж. 

 

3.6.2. Ƚɿɞɪɨɛɿɨɰɟɧɨɡ ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ 

 

ȼ ɛɿɨɰɟɧɨɡɿ ɨɛɪɨɫɬɚɧɶ ȼȱɃ ɫɩɨɫɬɟɪɿɝɚɥɢ ɧɚɣɩɪɨɫɬɿɲɢɯ ɬɚ ɿɧɲɢɯ 
ɛɟɡɯɪɟɛɟɬɧɢɯ. 

Ȼɭɥɨ ɜɢɹɜɥɟɧɨ ɛɚɝɚɬɨ ɞɪɿɛɧɢɯ ɛɟɡɛɚɪɜɧɢɯ ɞɠɝɭɬɢɤɨɜɢɯ ɪɨɞɭ Bodo (ɬɢɩ 
Sarcomastigofora, ɤɥɚɫ Zoomastigoforea): Bodo caudatus, Bodo saltans, Bodo 
putrinus, ɹɤɿ ɦɚɸɬɶ ɨɜɚɥɶɧɭ, ɹɣɰɟɩɨɞɿɛɧɭ ɚɛɨ ɛɥɢɡɶɤɭ ɞɨ ɰɢɯ ɮɨɪɦɭ ɬɿɥɚ ɿ 
ɞɜɚ ɞɠɝɭɬɢɤɢ, ɲɜɢɞɤɨ ɩɥɚɜɚɸɬɶ, ɨɛɟɪɬɚɸɱɢɫɶ ɧɚɜɤɨɥɨ ɩɨɜɡɞɨɜɠɧɶɨʀ ɨɫɿ 
ɬɿɥɚ. Ⱦɠɝɭɬɢɤɨɜɿ ɠɢɜɥɹɬɶɫɹ ɪɨɡɱɢɧɟɧɢɦɢ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɳɨ 
ɧɚɞɯɨɞɹɬɶ ɭ ɬɿɥɨ ɨɫɦɨɬɢɱɧɢɦ ɲɥɹɯɨɦ (ɫɚɩɪɨɡɨɣɧɟ ɠɢɜɥɟɧɧɹ), ɜɢʀɞɚɸɬɶ 
ɛɚɤɬɟɪɿɣ, ɡɚɜɞɹɤɢ ɱɨɦɭ ɫɩɪɢɹɸɬɶ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɦɟɬɚɛɨɥɿɡɦɭ ɭ ɬɿєʀ ɱɚɫɬɢɧɢ 
ɛɚɤɬɟɪɿɣ, ɳɨ ɡɚɥɢɲɢɥɚɫɶ ɭ ɜɨɞɿ. Ʉɪɿɦ ɬɨɝɨ, ɜɨɧɢ ɡɚɤɨɜɬɭɸɬɶ ɛɿɥɶɲ ɞɪɿɛɧɢɯ 
ɞɠɝɭɬɢɤɨɧɨɫɰɿɜ ɿ ɜɨɞɨɪɨɫɬɿ. 

ɉɨɹɜɚ ɜ ɛɿɨɰɟɧɨɡɿ ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ 
ɛɟɡɛɚɪɜɧɢɯ ɞɠɝɭɬɢɤɨɜɢɯ Mastigofora ɫɜɿɞɱɢɬɶ ɩɪɨ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ ɦɭɥɭ ɡɚ 
ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ, ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ, ɧɟɫɬɚɱɭ ɤɢɫɧɸ, ɳɨ ɯɚɪɚɤɬɟɪɧɟ 
ɞɥɹ ɚɧɨɤɫɢɞɧɢɯ ɭɦɨɜ.  

ɉɪɢɫɭɬɧɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɱɟɪɟɩɚɲɤɨɜɢɯ ɚɦɟɛ ɤɥɚɫɭ Sarcodina (ɬɢɩ 
Sarcomastigofora) ɡ ɱɟɪɟɩɚɲɤɚɦɢ ɞɢɫɤɨɩɨɞɿɛɧɨʀ ɮɨɪɦɢ – Arcella discШТНОЬ ɿ 
Arcella vulgaris. Arcella discoides ɦɚє ɤɪɭɝɥɭ ɡɜɟɪɯɭ ɱɟɪɟɩɚɲɤɭ, ɧɢɠɧɹ ʀʀ 
ɩɨɜɟɪɯɧɹ ɫɢɥɶɧɨ ɭɜɿɝɧɭɬɚ (ɜ ɦɿɫɰɿ ɨɬɜɨɪɭ), ɚ ɡɛɨɤɭ - ɩɨɞɿɛɧɚ ɞɨ ɬɚɪɿɥɤɢ. 
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ɑɟɪɟɩɚɲɤɚ ɦɚє ɨɬɜɿɪ (ɧɿɛɢ ɜɬɹɝɧɭɬɢɣ ɜɫɟɪɟɞɢɧɭ) ɜ ɰɟɧɬɪɿ ɞɢɫɤɭ, ɡ ɹɤɨɝɨ 
ɜɢɯɨɞɹɬɶ ɩɫɟɜɞɨɩɨɞɿʀ. Arcella vulgaris ɦɚє ɱɟɪɟɩɚɲɤɭ ɡɛɨɤɭ ɧɚɩɿɜɤɪɭɝɥɭ, 
ɜɟɪɲɢɧɚ ɹɤɨʀ ɡɚɨɤɪɭɝɥɟɧɚ ɿ ɩɿɞɧɹɬɚ, ɧɢɠɧɹ ɩɨɜɟɪɯɧɹ ɭɜɿɝɧɭɬɚ, ɿɡ 
ɡɚɨɤɪɭɝɥɟɧɢɦɢ ɤɪɚɹɦɢ ɿ ɨɤɪɭɝɥɢɦ ɨɬɜɨɪɨɦ ɜ ɰɟɧɬɪɿ. ɉɪɨɡɨɪɿ ɛɥɿɞɨ-ɠɨɜɬɿ 
ɱɟɪɟɩɚɲɤɢ – ɭ ɦɨɥɨɞɢɯ ɚɦɟɛ ɿ ɬɶɦɹɧɨ-ɤɨɪɢɱɧɟɜɿ – ɭ ɫɬɚɪɢɯ. ȼ 
ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ ɡɭɫɬɪɿɱɚєɬɶɫɹ ɛɚɝɚɬɨ ɡɚɥɢɲɟɧɢɯ ɿ 
ɞɟɮɨɪɦɨɜɚɧɢɯ ɱɟɪɟɩɚɲɨɤ. ɋɩɨɫɬɟɪɿɝɚɥɢ ɛɚɝɚɬɨ ɰɢɫɬ ɱɟɪɟɩɚɲɤɨɜɢɯ 
ɤɨɪɟɧɟɧɿɠɨɤ, ɳɨ ɭɬɜɨɪɢɥɢɫɶ ɡɚ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ (ɡɧɢɠɟɧɧɹ 
ɬɟɦɩɟɪɚɬɭɪɢ, ɧɟɫɬɚɱɚ ʀɠɿ ɬɚ ɿɧ.). Ɉɫɧɨɜɧɚ ʀɠɚ ɱɟɪɟɩɚɲɤɨɜɢɯ ɚɦɟɛ – 

ɛɚɤɬɟɪɿʀ, ɬɚɤɨɠ ɞɪɿɛɧɿ ɜɨɞɨɪɨɫɬɿ, ɞɪɿɛɧɿ ɧɚɣɩɪɨɫɬɿɲɿ, ɧɚɩɪɢɤɥɚɞ, 
ɞɠɝɭɬɢɤɨɜɿ ɬɚ ʀɯ ɰɢɫɬɢ. 

ȼ ɛɿɨɰɟɧɨɡɿ ɨɛɪɨɫɬɚɧɶ ɧɚ ɧɨɫɿɹɯ ɫɩɨɫɬɟɪɿɝɚɥɢ ɛɚɝɚɬɨ ɿɧɮɭɡɨɪɿɣ (ɬɢɩ 
Ciliophora) – ɨɞɧɨɤɥɿɬɢɧɧɢɯ ɬɜɚɪɢɧ, ɞɥɹ ɹɤɢɯ ɯɚɪɚɤɬɟɪɧɿ ɞɜɿ ɨɡɧɚɤɢ, ɹɤɿ ʀɯ 
ɜɿɞɪɿɡɧɹɸɬɶ ɜɿɞ ɜɫɿɯ ɿɧɲɢɯ ɨɞɧɨɤɥɿɬɢɧɧɢɯ, - ɧɚɹɜɧɿɫɬɶ ɜɿɣɨɤ ɯɨɱɚ ɛ ɧɚ 
ɨɞɧɿɣ ɿɡ ɫɬɚɞɿɣ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɿ ɞɜɨɯ ɹɞɟɪ. ȱɧɮɭɡɨɪɿʀ є ɜɢɳɢɦɢ 
ɨɪɝɚɧɿɡɦɚɦɢ ɫɟɪɟɞ ɨɞɧɨɤɥɿɬɢɧɧɢɯ, ɛɭɞɨɜɚ ʀɯ ɧɚɣɫɤɥɚɞɧɿɲɚ. ɋɟɪɟɞ ɧɢɯ 
ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɜɿɥɶɧɨɪɭɯɥɢɜɿ ɮɨɪɦɢ, ɩɥɚɜɚɸɱɿ ɿ ɤɨɜɡɚɸɱɿ, ɚɥɟ є ɿ ɛɚɝɚɬɨ 
ɩɪɢɤɪɿɩɥɟɧɢɯ ɹɤ ɩɨɨɞɢɧɨɤɢɯ, ɬɚɤ ɿ ɤɨɥɨɧɿɚɥɶɧɢɯ. Ȳɠɟɸ ɞɥɹ ɿɧɮɭɡɨɪɿɣ 
ɫɥɭɠɚɬɶ ɛɚɤɬɟɪɿʀ, ɞɪɿɛɧɿ ɞɠɝɭɬɢɤɨɜɿ ɬɚ ɿɧɲɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɹɤɿ ɜɨɧɢ 
ɩɨɝɥɢɧɚɸɬɶ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ. ɇɚɩɪɢɤɥɚɞ, ɭɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɨɞɧɚ ɨɫɨɛɢɧɚ 
ɩɪɢɤɪɿɩɥɟɧɨʀ ɿɧɮɭɡɨɪɿʀ Carchesium ɦɨɠɟ ɩɨɝɥɢɧɭɬɢ ɡɚ ɝɨɞɢɧɭ ɞɨ 30 ɬɢɫɹɱ 
ɛɚɤɬɟɪɿɣ. ȼ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɿɧɮɭɡɨɪɿʀ, ɩɿɫɥɹ ɛɚɤɬɟɪɿɣ, ɫɤɥɚɞɚɸɬɶ 
ɧɚɣɛɿɥɶɲ ɱɢɫɥɟɧɧɭ ɝɪɭɩɭ ɨɪɝɚɧɿɡɦɿɜ ɛɿɨɰɟɧɨɡɭ. 

Ɂ ɿɧɮɭɡɨɪɿɣ ɛɚɝɚɬɨ ɡɭɫɬɪɿɱɚɥɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɤɥɚɫɭ 
Kinetophragminofora – ɧɚɣɛɿɥɶɲ ɩɪɢɦɿɬɢɜɧɨ ɩɨɛɭɞɨɜɚɧɢɯ ɨɪɝɚɧɿɡɦɿɜ, 
ɧɚɩɪɢɤɥɚɞ, ɩɪɟɞɫɬɚɜɧɢɤɚ ɰɶɨɝɨ ɤɥɚɫɭ - Prorodon teres ɡ ɤɪɭɩɧɢɦ ɬɿɥɨɦ 
ɰɢɥɿɧɞɪɢɱɧɨʀ ɮɨɪɦɢ ɡ ɥɟɞɜɟ ɩɨɦɿɬɧɨɸ ɩɟɪɟɬɹɠɤɨɸ ɜ ɫɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ ɡ 
ɝɭɫɬɢɦɢ ɪɹɞɚɦɢ ɜɿɣɨɤ, ɛɿɥɹ ɪɨɬɨɜɨɝɨ ɨɬɜɨɪɭ ɜɿɣɤɢ ɤɨɪɨɬɤɿ, ɛɿɥɹ ɡɚɞɧɶɨɝɨ – 

ɞɨɜɝɿ. Ȳɠɚ – ɛɚɤɬɟɪɿʀ.  
Ɍɚɤɨɠ ɫɩɨɫɬɟɪɿɝɚɥɢ ɪɿɜɧɨɜɿɣɱɚɫɬɢɯ ɿɧɮɭɡɨɪɿɣ ɤɥɚɫɭ Oligohymenofora – 

ɜɿɥɶɧɨɩɥɚɜɚɸɱɿ ɮɨɪɦɢ: Colpidium colpoda ɿ Colpidium campulum. Ʉɪɭɩɧɿ 
ɮɨɪɦɢ, ɦɚɸɬɶ ɜɢɬɹɝɧɭɬɟ ɛɨɛɨɩɨɞɿɛɧɟ ɬɿɥɨ, ɜɤɪɢɬɟ ɜɿɣɤɚɦɢ, ɧɚ ɡɚɞɧɿɣ 
ɱɚɫɬɢɧɿ ɬɿɥɚ ɜɿɣɤɢ ɞɨɜɝɿ. ɀɢɜɥɹɬɶɫɹ ɛɚɤɬɟɪɿɹɦɢ, ɞɪɿɛɧɢɦɢ ɞɠɝɭɬɢɤɨɜɢɦɢ. 
ȱɧɮɭɡɨɪɿʀ-ɬɭɮɟɥɶɤɢ ɚɛɨ ɿɧɮɭɡɨɪɿʀ ɯɜɨɫɬɚɬɿ - Paramecium caudatum (ɤɥɚɫ 
Oligohymenofora) ɦɚɸɬɶ ɤɪɭɩɧɟ ɬɿɥɨ, ɩɨɞɿɛɧɟ ɞɨ ɜɟɪɟɬɟɧɚ, ɜɢɬɹɝɧɭɬɟ, ɭ 
ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ ɨɤɪɭɝɥɟ, ɜɤɪɢɬɟ ɜɿɣɤɚɦɢ, ɧɚ ɡɚɞɧɿɣ ɱɚɫɬɢɧɿ - 

ɞɨɜɲɢɦɢ. ɐɿ ɿɧɮɭɡɨɪɿʀ ɩɪɢɫɬɨɫɨɜɚɧɿ ɞɨ ɿɫɧɭɜɚɧɧɹ ɜ ɭɦɨɜɚɯ ɧɢɡɶɤɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ ɭ ɜɨɞɿ, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ ɚɧɨɤɫɢɞɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ.  

Ⱦɭɠɟ ɛɚɝɚɬɨ ɡɭɫɬɪɿɱɚɥɨɫɶ ɜ ɨɛɪɨɫɬɚɧɧɹɯ ȼȱɃ ɱɟɪɟɜɨɜɿɣɱɚɫɬɢɯ 
ɿɧɮɭɡɨɪɿɣ ɤɥɚɫɭ Polyhymenophora: Aspidisca: Aspidisca costata, Aspidisca 
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turrida; Stylonyhia: Stylonyhia pustulata; Euplotes: Euplotes sharon. ɐɟ ɞɪɿɛɧɿ 
ɮɨɪɦɢ, ɞɭɠɟ ɚɤɬɢɜɧɿ, ɲɜɢɞɤɨ ɪɭɯɚɸɬɶɫɹ (ɛɿɝɚɸɬɶ ɩɨ ɫɭɛɫɬɪɚɬɭ) ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɰɢɪ – ɩɭɱɤɿɜ ɡɥɢɬɢɯ ɦɿɠ ɫɨɛɨɸ ɜɿɣɨɤ 2-3 ɫɭɫɿɞɧɿɯ ɪɹɞɿɜ, ɳɨ 
ɦɚɸɬɶ ɜɢɝɥɹɞ ɡɚɝɨɫɬɪɟɧɢɯ ɲɢɩɿɜ. əɤ ɿ ɜɿɣɤɢ, ɰɢɪɢ є, ɜ ɨɫɧɨɜɧɨɦɭ, 
ɨɪɝɚɧɨʀɞɚɦɢ ɪɭɯɭ. Aspidisca (ɩɨɧɚɞ 3 ɨɫɨɛɢɧɢ ɜ ɩɨɥɿ ɡɨɪɭ ɦɿɤɪɨɫɤɨɩɚ) ɦɚє 
ɳɿɥɶɧɭ ɩɚɧɰɢɪɟɩɨɞɿɛɧɭ ɩɟɥɿɤɭɥɭ. Ɂɛɨɤɭ – ɩɥɚɫɤɚ. ɐɢɪɢ ɪɨɡɬɚɲɨɜɚɧɿ ɜ 
ɩɟɪɟɞɧɿɣ ɿ ɡɚɞɧɿɣ ɱɚɫɬɢɧɿ ɬɿɥɚ. ɐɿ ɿɧɮɭɡɨɪɿʀ ɩɨɫɟɥɹɸɬɶɫɹ ɜ ɛɿɨɨɛɪɨɫɬɚɧɧɹɯ. 
ɉɪɨɠɟɪɥɢɜɿ – ɩɨʀɞɚɸɬɶ ɛɚɤɬɟɪɿɣ, ɞɠɝɭɬɢɤɨɜɢɯ, ɜɨɞɨɪɨɫɬɿ, ɜ ɬɨɦɭ ɱɢɫɥɿ 
ɞɿɚɬɨɦɨɜɿ. 

ɋɩɨɫɬɟɪɿɝɚɥɢ ɱɢɫɥɟɧɧɢɯ ɩɪɢɤɪɿɩɥɟɧɢɯ ɤɪɭɝɥɨɜɿɣɱɚɫɬɢɯ ɿɧɮɭɡɨɪɿɣ – 

ɫɭɜɿɣɨɤ (ɤɥɚɫ PОrТtrТɫСК): Vorticella microstoma ɿ Vorticella submicrostoma – 

ɨɞɢɧɨɱɧɿ ɮɨɪɦɢ ɦɚɥɢɯ ɪɨɡɦɿɪɿɜ, ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɱɚɫɬɢɧɨɤ ɞɟɬɪɢɬɭ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɫɬɟɛɥɚ. ȼɨɧɢ ɡɞɿɣɫɧɸɸɬɶ ɲɜɢɞɤɢɣ ɪɭɯ (ɞɪɢɠɚɧɧɹ) ɜɿɞɧɨɫɧɨ 
ɬɨɱɤɢ ɩɪɢɤɪɿɩɥɟɧɧɹ – ɤɨɥɢɜɚɧɧɹ ɿɡ ɫɬɨɪɨɧɢ ɜ ɫɬɨɪɨɧɭ ɧɚ ɫɬɟɛɥɿ. ɐɿ ɜɢɞɢ 
ɪɨɡɜɢɜɚɸɬɶɫɹ ɜ ɫɢɥɶɧɨ ɡɚɛɪɭɞɧɟɧɨɦɭ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ 

ɫɟɪɟɞɨɜɢɳɿ, ɯɚɪɚɤɬɟɪɧɨɦɭ ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ. 
Ȼɿɥɶɲ ɤɪɭɩɧɢɣ ɨɪɝɚɧɿɡɦ Vorticella convallaria ɡ ɬɿɥɨɦ ɭ ɮɨɪɦɿ 

ɩɪɚɜɢɥɶɧɨɝɨ ɞɡɜɿɧɨɱɤɚ, ɭɜɿɧɱɚɧɢɦ ɜɿɣɤɚɦɢ, ɹɤɿ ɲɜɢɞɤɨ ɪɭɯɚɸɬɶɫɹ, 
ɡɚɝɪɿɛɚɸɱɢ ɜɨɞɭ ɜ ɪɨɬɨɜɢɣ ɨɬɜɿɪ. ɐɟ ɬɟɠ ɨɞɢɧɨɱɧɚ ɮɨɪɦɚ, ɚɥɟ ɩɨɫɟɥɹєɬɶɫɹ 
ɧɚ ɫɭɛɫɬɪɚɬɿ ɝɪɭɩɚɦɢ, ɚ ɡɚ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ ɲɜɢɞɤɨ ɭɬɜɨɪɸє ɛɪɨɞɹɠɤɭ 
ɿ ɭɩɥɢɜɚє ɝɟɬɶ. ɑɢɫɥɟɧɧɿ ɿɧɮɭɡɨɪɿʀ Vorticella convallaria ɫɩɨɫɬɟɪɿɝɚɥɢɫɶ ɜ 
ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ. Ȳɠɟɸ ɞɥɹ ɿɧɮɭɡɨɪɿɣ ɫɥɭɠɚɬɶ ɛɚɤɬɟɪɿʀ 
ɬɚ ɞɪɿɛɧɿ ɞɠɝɭɬɢɤɨɜɿ. Ɉɬɠɟ ɜɨɧɢ ɜɢɤɨɧɭɸɬɶ ɪɨɥɶ ɫɟɞɢɦɟɧɬɚɬɨɪɿɜ, 
ɨɱɢɳɭɸɱɢ ɜɨɞɭ ɜɿɞ ɛɚɤɬɟɪɿɣ (ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɯɜɨɪɨɛɨɬɜɨɪɧɢɯ). 

Ɍɚɤɨɠ ɡɭɫɬɪɿɱɚɥɢ ɤɨɥɨɧɿɚɥɶɧɿ ɮɨɪɦɢ ɩɟɪɿɬɪɢɯ: Epistylis plicatilis ɿ 
Opercularia, ɧɚɩɪɢɤɥɚɞ, ɫɩɨɫɬɟɪɿɝɚɥɢ Opercularia glomerata, ɹɤɚ 
ɩɪɢɤɪɿɩɢɥɚɫɶ ɞɨ ɩɨɜɟɪɯɧɿ ɫɭɛɫɬɪɚɬɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɟɛɥɚ ɿ ɦɚɥɚ ɩɨɧɚɞ 10 
ɡɨɨʀɞɿɜ. Epistylis plicatilis ɦɨɠɟ ɦɚɬɢ ɞɨ ɞɟɤɿɥɶɤɨɯ ɞɟɫɹɬɤɿɜ ɨɫɨɛɢɧ. Ɍɿɥɨ ɭ 
ɮɨɪɦɿ ɜɢɬɹɝɧɭɬɨɝɨ ɤɨɧɭɫɚ, ɫɬɟɛɥɨ – ɝɥɚɞɤɟ, ɩɪɨɡɨɪɟ, ɜɢɫɨɤɟ. Opercularia 

ɦɚє ɬɿɥɨ ɨɜɚɥɶɧɟ ɚɛɨ ɜɟɪɟɬɟɧɨɩɨɞɿɛɧɟ, ɫɬɟɛɥɨ ɧɟ ɫɤɨɪɨɱɭєɬɶɫɹ, ɩɪɨɡɨɪɟ, 

ɝɿɥɱɚɫɬɟ. Ȳɠɚ – ɛɚɤɬɟɪɿʀ.  
Ɂɪɿɞɤɚ ɫɩɨɫɬɟɪɿɝɚɥɢ ɯɢɠɢɯ ɿɧɮɭɡɨɪɿʀ Didinium ɡ ɨɜɚɥɶɧɨɸ ɮɨɪɦɨɸ ɬɿɥɚ, 

ɜɢɬɹɝɧɭɬɨɸ ɜ ɩɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ ɭ ɯɨɛɨɬ. ɀɢɜɥɹɬɶɫɹ ɫɭɜɿɣɤɚɦɢ. 
ȼ ɨɛɪɨɫɬɚɧɧɹɯ ȼȱɃ ɫɩɨɫɬɟɪɿɝɚɥɢ ɯɢɠɢɯ ɫɢɫɧɢɯ ɿɧɮɭɡɨɪɿɣ (ɩɿɞɬɢɩ 

Suctoria): Podophrya, Tokophrya, ɹɤɿ ɜɟɞɭɬɶ ɩɪɢɤɪɿɩɥɟɧɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ ɜ 
ɞɨɪɨɫɥɨɦɭ ɫɬɚɧɿ, ɚ ɜ ɟɦɛɪɿɨɧɚɥɶɧɨɦɭ (ɛɪɨɞɹɠɤɢ) – ɪɭɯɥɢɜɢɣ. 
ɉɪɢɤɪɿɩɥɸɸɬɶɫɹ ɞɨ ɫɭɛɫɬɪɚɬɭ ɡ ɞɨɩɨɦɨɝɨɸ ɫɬɟɛɥɚ. Podophrya ɦɚє ɞɪɿɛɧɟ 
ɫɮɟɪɢɱɧɟ ɬɿɥɨ, ɳɭɩɚɥɶɰɿ ɜɿɞɯɨɞɹɬɶ ɜɿɞ ɭɫɿєʀ ɩɨɜɟɪɯɧɿ ɬɿɥɚ, Tokophrya ɦɚє 
ɝɪɭɲɨɩɨɞɿɛɧɟ ɚɛɨ ɩɿɪɚɦɿɞɨɩɨɞɿɛɧɟ ɬɿɥɨ, ɳɭɩɚɥɶɰɿ ɡɿɛɪɚɧɿ ɜ 1-4 ɩɭɱɤɢ ɧɚ 
ɜɟɪɯɧɿɣ ɩɨɜɟɪɯɧɿ ɬɿɥɚ. ɀɢɜɥɹɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɣɱɚɫɬɢɯ ɳɭɩɚɥɶɰɿɜ, 

ɹɤɢɦɢ ɿɧɮɭɡɨɪɿʀ ɩɪɢɤɪɿɩɥɸɸɬɶɫɹ ɞɨ ɪɨɫɥɢɧ, ɛɟɡɯɪɟɛɟɬɧɢɯ ɬɚ ɿɧ. 
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Ȼɭɥɚɜɤɨɩɨɞɿɛɧɿ ɤɿɧɰɿ ɳɭɩɚɥɶɰɿɜ ɜɢɞɿɥɹɸɬɶ ɪɟɱɨɜɢɧɢ, ɹɤɿ ɩɚɪɚɥɿɡɭɸɬɶ ɿ 
ɜɛɢɜɚɸɬɶ ɡɞɨɛɢɱ, ɚ ɩɨɬɿɦ ɿɧɮɭɡɨɪɿɹ ɜɢɫɦɨɤɬɭє ɩɨɠɢɜɧɿ ɪɟɱɨɜɢɧɢ ɡ ɬɿɥɚ 
ɠɟɪɬɜɢ. Ȳɠɟɸ ɞɥɹ ɫɭɤɬɨɪɿɣ ɫɥɭɠɚɬɶ ɿɧɮɭɡɨɪɿʀ ɿɧɲɢɯ ɝɪɭɩ. 

ȼ ɛɿɨɰɟɧɨɡɿ ɛɿɨɨɛɪɨɫɬɚɧɶ ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 
ɡɭɫɬɪɿɱɚɥɢɫɶ ɤɨɥɨɜɟɪɬɤɢ (ɬɢɩ Nemathelminthes, ɤɥɚɫ Rotifera) – 

ɩɟɪɜɢɧɧɨɩɨɥɨɫɧɿ ɱɟɪɜɢ, ɳɨ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɦɿɤɪɨɫɤɨɩɿɱɧɿ 
ɛɚɝɚɬɨɤɥɿɬɢɧɧɿ ɨɪɝɚɧɿɡɦɢ, ɹɤɿ ɞɨɫɹɝɚɸɬɶ 2,5ɦɦ ɜ ɞɨɜɠɢɧɭ, ɦɚɸɬɶ ɜɿɞɦɿɧɧɿ 
ɜɿɞ ɿɧɲɢɯ ɨɪɝɚɧɿɡɦɿɜ ɫɩɟɰɢɮɿɱɧɿ ɨɪɝɚɧɢ – ɤɨɥɨɜɟɪɬɧɢɣ ɚɩɚɪɚɬ, ɳɨ ɜɢɤɨɧɭє 
ɨɞɧɨɱɚɫɧɨ ɮɭɧɤɰɿʀ ɪɭɯɭ ɿ ɠɢɜɥɟɧɧɹ, ɿ ɦɚɫɬɚɤɫ ɚɛɨ ɝɥɨɬɤɭ, ɹɤɚ ɦɿɫɬɢɬɶ 
ɜɫɟɪɟɞɢɧɿ ɳɟɥɟɩɧɢɣ ɚɩɚɪɚɬ. ȼɨɧɢ ɩɪɢɤɪɿɩɥɸɸɬɶɫɹ ɞɨ ɫɭɛɫɬɪɚɬɭ ɡ 
ɞɨɩɨɦɨɝɨɸ ɧɨɝɢ. Ȳɠɚ – ɛɚɤɬɟɪɿʀ, ɱɚɫɬɢɧɤɢ ɞɟɬɪɢɬɭ, ɞɪɿɛɧɿ ɜɨɞɨɪɨɫɬɿ, 
ɪɿɡɧɨɦɚɧɿɬɧɿ ɧɚɣɩɪɨɫɬɿɲɿ. ȼɨɧɢ ɫɩɪɢɹɸɬɶ ɨɱɢɳɟɧɧɸ ɜɨɞɢ ɿ ɦɿɧɟɪɚɥɿɡɚɰɿʀ 
ɛɿɨɦɚɫɢ ɨɛɪɨɫɬɚɧɶ. Ʉɨɥɨɜɟɪɬɤɢ ɦɨɠɭɬɶ ɿɫɧɭɜɚɬɢ ɩɪɢ ɦɚɥɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
ɤɢɫɧɸ ɿ ɫɬɿɣɤɿ ɞɨ ɜɦɿɫɬɭ ɫɿɪɤɨɜɨɞɧɸ, ɦɟɬɚɧɭ ɬɚ ɿɧ.  

ɋɩɨɫɬɟɪɿɝɚɥɢ ɜɿɥɶɧɨɠɢɜɭɱɢɯ ɤɪɭɝɥɢɯ ɱɟɪɜɿɜ Nematoda (ɬɢɩ 
Nemathelminthes) – ɩɟɪɜɢɧɧɨɩɨɪɨɠɧɢɧɧɢɯ ɨɪɝɚɧɿɡɦɿɜ, ɮɨɪɦɚ ɬɿɥɚ ɹɤɢɯ 
ɜɢɬɹɝɧɭɬɚ ɿɡ ɡɜɭɠɟɧɢɦɢ ɤɿɧɰɹɦɢ, ɞɨɜɠɢɧɚ 0,5-3ɦɦ. Ȳɯ ɪɨɥɶ ɜ ɛɿɨɰɟɧɨɡɿ 
ɫɭɬɬєɜɚ, ɚɞɠɟ ɜɨɧɢ ɠɢɜɥɹɬɶɫɹ ɛɚɤɬɟɪɿɹɦɢ, ɞɟɬɪɢɬɨɦ, ɧɚɣɩɪɨɫɬɿɲɢɦɢ. 

ȼ ɨɛɪɨɫɬɚɧɧɹɯ ɫɩɨɫɬɟɪɿɝɚɥɢ ɧɟɛɚɝɚɬɨ ɦɚɥɨɳɟɬɢɧɤɨɜɢɯ ɱɟɪɜɿɜ 
OlТРoɫСКОtК (ɬɢɩ Annelida) ɡ ɫɢɥɶɧɨ ɜɢɬɹɝɧɭɬɢɦ ɬɿɥɨɦ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɫɟɝɦɟɧɬɿɜ, ɧɚ ɹɤɢɯ є ɩɭɱɤɢ ɳɟɬɢɧɨɤ ɡ ɜɟɪɯɧɶɨɝɨ ɿ ɧɢɠɧɶɨɝɨ ɛɨɤɭ. ɉɨɤɪɨɜ 
ɬɿɥɚ ɩɪɨɡɨɪɢɣ, ɳɨ ɞɨɡɜɨɥɹє ɛɚɱɢɬɢ ɜɧɭɬɪɿɲɧɸ ɛɭɞɨɜɭ ɨɪɝɚɧɿɡɦɭ. Ɇɚє 
ɡɚɦɤɧɭɬɭ ɤɪɨɜɨɬɜɨɪɧɭ ɫɢɫɬɟɦɭ (ɤɨɥɿɪ ɤɪɨɜɿ ɫɩɪɢɱɢɧɸє ɱɟɪɜɨɧɟ 
ɡɚɛɚɪɜɥɟɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɭ Tubifex tubifex). ɉɨɫɟɥɹɸɬɶɫɹ ɜ ɨɛɪɨɫɬɚɧɧɹɯ, 
ɦɨɠɭɬɶ ɜɢɬɪɢɦɭɜɚɬɢ ɜɟɥɢɤɢɣ ɞɟɮɿɰɢɬ ɤɢɫɧɸ, ɧɚɩɪɢɤɥɚɞ, Tubifex tubifex. 

Ȳɠɚ – ɞɟɬɪɢɬ ɬɜɚɪɢɧɧɨɝɨ ɿ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɛɚɤɬɟɪɿʀ, ɱɟɪɟɩɚɲɤɨɜɿ 
ɚɦɟɛɢ ɬɚ ɿɧ. ȼ ɛɿɨɰɟɧɨɡɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɨɛ’ʀɞɚɸɬɶ ɨɛɪɨɫɬɚɧɧɹ ȼȱɃ, 
ɡɚɤɨɜɬɭɸɱɢ ɩɪɢ ɰɶɨɦɭ ɞɪɿɛɧɢɯ ɦɚɥɨɪɭɯɥɢɜɢɯ ɧɚɣɩɪɨɫɬɿɲɢɯ. Ɋɨɥɶ ɭ 
ɛɿɨɰɟɧɨɡɿ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɧɚɞɡɜɢɱɚɣɧɚ – ɦɿɧɟɪɚɥɿɡɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɛɿɨɦɚɫɢ. ɉɪɨɩɭɫɤɚɸɱɢ ɦɭɥɨɜɿ ɱɚɫɬɢɧɤɢ ɿ ɱɚɫɬɢɧɤɢ ɛɿɨɨɛɪɨɫɬɚɧɶ ɱɟɪɟɡ ɫɜɿɣ 
ɤɢɲɟɱɧɢɤ, ɜɨɧɢ ɜɢɤɢɞɚɸɬɶ ɜ ɫɟɪɟɞɨɜɢɳɟ ɭ ɜɢɝɥɹɞɿ ɞɨɜɨɥɿ ɤɪɭɩɧɢɯ ɪɟɲɬɨɤ 
ɦɿɧɟɪɚɥɿɡɨɜɚɧɿ ɪɟɱɨɜɢɧɢ.  

ɋɩɨɫɬɟɪɿɝɚɥɢ ɜ ɛɿɨɰɟɧɨɡɿ ɥɢɱɢɧɤɢ ɦɭɲɤɢ Psychoda ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ 
ɜ ɚɧɨɤɫɢɞɧɢɯ ɭɦɨɜɚɯ. 

 

3.6.3. Ƚɿɞɪɨɛɿɨɰɟɧɨɡ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ 

 

Ɂ ɧɚɣɩɪɨɫɬɿɲɢɯ ɿ ɿɧɲɢɯ ɛɟɡɯɪɟɛɟɬɧɢɯ ɜ ɝɿɞɪɨɛɿɨɰɟɧɨɡɿ ɛɿɨɪɟɚɤɬɨɪɚ ɛɭɥɢ 
ɜɢɹɜɥɟɧɿ ɬɚɤɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ. 

ȼ ɛɿɨɰɟɧɨɡɿ ɡɭɫɬɪɿɱɚɥɢ ɪɿɡɧɨɦɚɧɿɬɧɿ ɿɧɮɭɡɨɪɿʀ:  
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 ɱɟɪɟɜɨɜɿɣɱɚɫɬɿ ɿɧɮɭɡɨɪɿʀ Aspidisca, Stylonyhia, Euplotes ɜ ɧɟɜɟɥɢɤɢɯ 
ɤɿɥɶɤɨɫɬɹɯ; 

 ɩɪɢɤɪɿɩɥɟɧɿ ɤɪɭɝɥɨɜɿɣɱɚɫɬɿ ɿɧɮɭɡɨɪɿʀ Vorticella convallaria, 

Vorticella nebulifera – ɤɪɭɩɧɿ ɮɨɪɦɢ. ɉɨɬɪɿɛɧɨ ɜɿɞɡɧɚɱɢɬɢ 
ɜɿɞɫɭɬɧɿɫɬɶ ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɞɪɿɛɧɢɯ ɿɧɮɭɡɨɪɿɣ Vorticella 

microstoma ɿ Vorticella submicrostoma, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ. ɐɟ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɜɢʀɞɚɧɧɹɦ 
ɰɢɯ ɨɪɝɚɧɿɡɦɿɜ ɯɢɠɚɤɚɦɢ ɜɢɳɢɯ ɥɚɧɨɤ ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɿɜ, ɳɨ 
ɫɤɥɚɞɚɸɬɶɫɹ ɜ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ: ɯɢɠɢɦɢ ɿɧɮɭɡɨɪɿɹɦɢ, ɞɟɞɿɧɿɹɦɢ 
ɬɚ ɿɧ.;  

 ɤɨɥɨɧɿɚɥɶɧɿ ɮɨɪɦɢ ɿɧɮɭɡɨɪɿɣ Epistylis plicatilis, Opercularia ɜ 
ɧɟɜɟɥɢɤɢɯ ɤɿɥɶɤɨɫɬɹɯ; 

 ɯɢɠɿ ɫɢɫɧɿ ɿɧɮɭɡɨɪɿʀ (ɫɭɤɬɨɪɿʀ): Podophrya, Tokophrya ɜ ɧɟɜɟɥɢɤɢɯ 
ɤɿɥɶɤɨɫɬɹɯ. 

ȼ ɛɿɨɰɟɧɨɡɿ ɛɿɨɨɛɪɨɫɬɚɧɶ ɫɩɨɫɬɟɪɿɝɚɥɢ ɜɟɥɢɤɭ ɱɢɫɟɥɶɧɿɫɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɜɢɞɿɜ ɤɨɥɨɜɟɪɬɨɤ (ɨɞɧɚ-ɞɜɿ ɜ ɩɨɥɿ ɡɨɪɭ ɦɿɤɪɨɫɤɨɩɚ): 
Philodina roseola, Cathypna luna, Rotaria rotatoria, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ 
ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ, ɞɟ ʀɯ ɛɭɥɨ ɧɟɛɚɝɚɬɨ (ɡɭɫɬɪɿɱɚɥɢɫɶ ɜ ɚɧɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ), ɚɞɠɟ ɤɨɥɨɜɟɪɬɤɢ ɱɭɬɥɢɜɿ ɞɨ ɧɟɫɬɚɱɿ ɭ ɜɨɞɿ 
ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ. ȼɨɧɢ ɜɬɪɚɱɚɸɬɶ ɪɭɯɥɢɜɿɫɬɶ, ɜɢɬɹɝɭɸɬɶɫɹ ɿ ɩɨɫɬɭɩɨɜɨ 
ɜɿɞɦɢɪɚɸɬɶ.  

ɇɚ ɧɨɫɿɹɯ ɫɩɨɫɬɟɪɿɝɚɥɢ ɦɚɥɨɳɟɬɢɧɤɨɜɢɯ ɱɟɪɜɿɜ OlТРoɫСКОtК - Tubifex 

tubifex.  

ɇɚɹɜɧɿɫɬɶ ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɤɨɥɨɜɟɪɬɨɤ ɿ ɱɟɪɜɿɜ – ɨɪɝɚɧɿɡɦɿɜ 
ɜɢɳɢɯ ɥɚɧɨɤ ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɿɜ, ɹɤɿ ɩɪɢɠɢɜɚɸɬɶɫɹ ɜ ɝɿɞɪɨɛɿɨɰɟɧɨɡɿ ɰɿєʀ 
ɫɩɨɪɭɞɢ, ɡɚɛɟɡɩɟɱɭє ɩɨɤɪɚɳɟɧɧɹ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ ɜɨɞɢ, ɚɞɠɟ ɰɿ 
ɨɪɝɚɧɿɡɦɢ ɜɢʀɞɚɸɬɶ ɞɟɬɪɢɬ, ɛɚɤɬɟɪɿɣ, ɧɚɣɩɪɨɫɬɿɲɢɯ, ɹɤɿ ɦɨɠɭɬɶ 
ɜɢɧɨɫɢɬɢɫɶ ɿɡ ɨɱɢɫɧɨʀ ɫɩɨɪɭɞɢ ɪɚɡɨɦ ɡ ɨɱɢɳɟɧɨɸ ɜɨɞɨɸ; ɡɦɟɧɲɟɧɧɹ 
ɩɪɢɪɨɫɬɭ ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɡɦɟɧɲɭɸɬɶɫɹ ɜɢɬɪɚɬɢ 
ɧɚ ɨɛɪɨɛɤɭ ɬɚ ɭɬɢɥɿɡɚɰɿɸ ɨɫɚɞɿɜ; ɦɿɧɟɪɚɥɿɡɚɰɿɸ ɛɿɨɦɚɫɢ, ɳɨ ɩɨɤɪɚɳɭє 
ɫɟɞɢɦɟɧɬɚɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɨɫɚɞɿɜ. 

 

3.7. ȼɩɥɢɜ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ 
ɬɟɯɧɨɥɨɝɿʀ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ 

ɜɨɞ 

 

3.7.1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ ɬɚ ʀʀ ɪɟɚɥɿɡɚɰɿɹ 

 

Ɉɫɤɿɥɶɤɢ ɜ ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɞɥɹ 
ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɬɚ ɭɬɪɢɦɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɜɢɤɨɪɢɫɬɚɧɿ ɧɨɫɿʀ ɬɢɩɭ ȼȱə, ɬɨ ɜ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 153 

ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɜɯɨɞɢɥɨ ɜɢɡɧɚɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɤɿɥɶɤɨɫɬɿ ɧɨɫɿʀɜ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɚɤɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɩɪɢ ɹɤɿɣ 
ɛɭɞɭɬɶ ɨɞɟɪɠɚɧɿ ɧɚɣɜɢɳɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, ɜɢɫɨɤɿ 
ɩɨɤɚɡɧɢɤɢ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɨɤɢɫɧɨ-ɜɿɞɧɨɜɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡɚ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɦɨɞɟɥɿ (ɞɢɜ. ɪɢɫ. 2.3) ɜ ɩɪɨɬɨɱɧɢɯ ɭɦɨɜɚɯ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ (ɞɢɜ. ɬɚɛɥ. 2.4). 

ɇɨɫɿʀ ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɯɿɦɿɱɧɿ ɜɨɥɨɤɧɚ ȼȱə ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɛɭɥɢ ɧɚɦɨɬɚɧɿ ɧɚ ɤɚɪɤɚɫ ɡ ɩɥɚɫɬɦɚɫɨɜɨʀ ɫɿɬɤɢ ɭ ɜɢɝɥɹɞɿ 
ɰɢɥɿɧɞɪɚ, ɭɫɬɚɧɨɜɥɟɧɨɝɨ ɫɩɿɜɜɿɫɧɨ ɡ ɰɢɥɿɧɞɪɢɱɧɢɦ ɤɨɪɩɭɫɨɦ ɛɿɨɪɟɚɤɬɨɪɚ. 
ȼɢɫɨɬɚ ɤɚɪɤɚɫɚ ɜ ɚɧɚɟɪɨɛɧɢɯ ɫɟɤɰɿɹɯ ɫɬɚɧɨɜɢɥɚ 0,32 ɦ. Ɍɚɤɢɦ ɱɢɧɨɦ, 
ɱɚɫɬɢɧɚ ɜɨɥɨɤɨɧ ɛɭɥɚ ɡɚɧɭɪɟɧɚ ɜ ɪɿɞɢɧɭ (0,12 ɦ), ɪɟɲɬɚ ɡɧɚɯɨɞɢɥɚɫɶ ɜ 
ɝɚɡɨɜɿɣ ɮɚɡɿ ɿ ɡɪɨɲɭɜɚɥɚɫɶ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨɸ ɜɨɞɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɫɨɫɚ. 

Ʉɿɥɶɤɿɫɬɶ ɧɨɫɿʀɜ ɛɭɥɚ ɩɪɢɣɧɹɬɚ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ ɜ ɛɿɨɪɟɚɤɬɨɪ ɿ ɩɨ ɦɿɪɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ – 

ɡɦɟɧɲɭɜɚɥɚɫɶ. ȼ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɞɨɜɠɢɧɚ ɜɨɥɨɤɨɧ, ɡɚɧɭɪɟɧɢɯ ɭ 
ɜɨɞɭ, ɫɬɚɧɨɜɢɥɚ 31,2 ɦ (260 ɜɢɬɤɿɜ ɜɨɥɨɤɨɧ ɧɚ ɤɚɪɤɚɫ, ɡɚɧɭɪɟɧɢɣ ɭ ɜɨɞɭ ɧɚ 
0,12 ɦ, ɞɨɜɠɢɧɚ ɱɚɫɬɢɧɢ, ɪɨɡɬɚɲɨɜɚɧɨʀ ɭ ɝɚɡɨɜɿɣ ɮɚɡɿ, – 0,2 ɦ) ɧɚ ȱ ɫɬɭɩɟɧɿ, 
30,6 ɦ (255 ɜɢɬɤɿɜ ɩɨ 0,12 ɦ ɭ ɜɨɞɿ ɿ 0,2 ɦ – ɭ ɝɚɡɨɜɿɣ ɮɚɡɿ) ɧɚ ȱȱ ɫɬɭɩɟɧɿ. ȼ 
ɚɧɨɤɫɢɞɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ – 26,4 ɦ (220 ɜɢɬɤɿɜ ɩɨ 0,12 ɦ) ɧɚ ȱ ɫɬɭɩɟɧɿ, 9,6 ɦ 
(80 ɜɢɬɤɿɜ ɩɨ 0,12 ɦ) ɧɚ ȱȱ ɫɬɭɩɟɧɿ ɿ ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ – 8,4 ɦ (70 

ɜɢɬɤɿɜ ɩɨ 0,12 ɦ). 
Ɋɨɡɪɚɯɭɧɨɤ ɛɿɨɦɚɫɢ ɛɭɥɨ ɜɢɤɨɧɚɧɨ ɧɚ ɨɞɢɧɢɰɸ ɦɚɫɢ ɧɨɫɿɹ – 1 ɝ. 
Ʉɨɧɰɟɧɬɪɚɰɿɸ ɛɿɨɦɚɫɢ ɜɢɡɧɚɱɚɥɢ ɹɤ ɫɭɦɭ ɤɨɧɰɟɧɬɪɚɰɿɣ ɩɪɢɤɪɿɩɥɟɧɢɯ 

ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɦɭɥɭ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ. Ⱦɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɛɟɡɡɨɥɶɧɭ ɪɟɱɨɜɢɧɭ (ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɧɚ ɦɭɥ, ɲɜɢɞɤɿɫɬɶ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɫɩɨɥɭɤ ɚɡɨɬɭ) ɜɢɡɧɚɱɚɥɢ 
ɡɨɥɶɧɿɫɬɶ ɛɿɨɦɚɫɢ. 

 

3.7.2. Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɧɚ ɪɨɛɨɬɭ 
ɛɿɨɪɟɚɤɬɨɪɿɜ 

 

Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɪɢ ɡɦɟɧɲɟɧɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɪɝɚɧɿɱɧɢɯ ɿ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɜ ɩɪɨɰɟɫɿ 
ɨɱɢɳɟɧɧɹ ɜ ɩɪɨɬɨɱɧɿɣ ɫɢɫɬɟɦɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡɚ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɸ 
ɬɟɯɧɨɥɨɝɿєɸ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɨɫɬɭɩɨɜɟ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ: 
ɜɿɞ 15-20 ɝ/ɞɦ3

 ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ, 10-15 ɝ/ɞɦ3
 – ɜ 

ɚɧɚɟɪɨɛɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ ɞɨ 3-6 ɝ/ɞɦ3
 ɜ ɚɧɨɤɫɢɞɧɢɯ ɿ 2-3 ɝ/ɞɦ3

 – ɜ ɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɚɯ (ɬɚɛɥ. 3.9).  
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Ɍɚɛɥɢɰɹ 3.λ 

Ɋɟɡɭɥьɬɚɬɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ [19] 

ɉɨɤɚɡɧɢɤɢ Ⱥɧɚɟɪɨɛɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ 

Ⱥɧɨɤɫɢɞɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ Ⱥɟɪɨɛɧɢɣ 

ɛɿɨɪɟɚɤɬɨɪ 
ȱ ɫɬɭɩɟɧɹ ȱȱ ɫɬɭɩɟɧɹ 

ȱ 
ɫɬɭɩɟɧɹ 

ȱȱ 
ɫɬɭɩɟɧɹ 

ɏɋɄ ɧɟɨɱɢɳɟɧɨʀ 
ɫɬɿɱɧɨʀ ɜɨɞɢ, ɦɝ/ɞɦ3

 
2350-4400 900-2390 360-900 160-330 50-160 

ɏɋɄ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, 
ɦɝ/ɞɦ3

 
900-2390 360-720 160-330 50-160 20-80 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 
ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ, ɦɝ 
ɏɋɄ/(ɝ·ɝɨɞ) 

54-100 26-41 30-45 14-30 5-17 

Ɉɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬь:  
ɝ ɏɋɄ/(ɦ3·ɞɨɛɭ) 
ɝ ɏɋɄ/(ɦ3·ɝɨɞ) 

5600-7700 

230-320 

3000-4200 

125-175 

900-1600 

40-70 

420-650 

20-30 

300-450 

15-20 

ɉɢɬɨɦɚ ɲɜɢɞɤɿɫɬь 
ɨɤɢɫɧɟɧɧɹ,  
ɦɝ ɏɋɄ/(ɝ·ɝɨɞ) 

33-45 20-24 15-23 13-15 10-13 

Ɉɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬь:  
ɝ Nɨɪɝ/(ɦ3·ɞɨɛɭ) 
ɝ Nɨɪɝ /(ɦ3·ɝɨɞ) 

175-200 

7,3-8,3 

75-85 

3,1-3,5 

25-30 

1,0-1,3 

10-15 

0,4-0,6 

5-10 

0,2-0,4 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɛɿɨɦɚɫɢ, ɝ/ɞɦ3

 
15-20 10-15 4-6 3-4 2-3 

Ɂɨɥьɧɿɫɬь, % 30 30 30 40 50 

Ȼɿɨɦɚɫɚ, ɝ 11,8-15,7 7,9-11,8 3,1-4,7 2,4-3,1 1,6-2,4 

Ɇɚɫɚ ɧɨɫɿɹ, ɝ 6,2 6,1 5,3 1,9 1,7 

ɉɢɬɨɦɚ ɛɿɨɦɚɫɚ, ɝ/ɝ 
ɧɨɫɿɹ 

1,9-2,5 1,3-1,9 0,6-0,9 1,3-1,6 0,9-1,4 

 

ɇɚɣɛɿɥɶɲɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ, ɞɟ ɜɿɞɛɭɜɚɥɨɫɶ ɪɨɡɤɥɚɞɟɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. ɉɨɬɪɿɛɧɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ ɜ 
ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɫɬɚɧɨɜɢɜ 100-150 ɦɝ ɧɚ 1 ɝ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɏɋɄ. ȼ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ 
ɡɦɟɧɲɭɜɚɜɫɹ ɞɨ 50-30 ɦɝ ɧɚ 1 ɝ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ, ɳɨ ɦɨɠɧɚ 
ɩɨɹɫɧɢɬɢ ɜɢʀɞɚɧɧɹɦ ɛɿɨɦɚɫɢ ɛɚɤɬɟɪɿɣ ɿ ɞɪɿɛɧɢɯ ɞɠɝɭɬɢɤɨɜɢɯ ɨɪɝɚɧɿɡɦɚɦɢ 
ɜɢɳɢɯ ɥɚɧɨɤ ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɿɜ ɝɿɞɪɨɛɿɨɰɟɧɨɡɿɜ, ɹɤɿ ɩɪɨɠɢɜɚɸɬɶ ɜ ɰɢɯ 
ɫɩɨɪɭɞɚɯ.  

ɇɚɣɦɟɧɲɿ ɡɧɚɱɟɧɧɹ ɩɢɬɨɦɨʀ ɛɿɨɦɚɫɢ ɫɩɨɫɬɟɪɿɝɚɥɢɫɶ ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ – 0,6-0,9 ɝ ɧɚ ɝ ɧɨɫɿɹ, ɳɨ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɜɟɥɢɤɨɸ 
ɤɿɥɶɤɿɫɬɸ ɧɨɫɿɹ (ɦɚɣɠɟ ɹɤ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ), ɚɥɟ ɦɟɧɲɨɸ 
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ɤɿɥɶɤɿɫɬɸ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɩɟɪɟɪɨɛɥɹɸɬɶɫɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɜ 
ɞɚɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ. 

əɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɞɨɫɹɝɧɭɬɿ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɟɥɢɱɢɧɢ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɛɿɨɦɚɫɢ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ ɧɨɫɿɹɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ 
ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɦɭɥɭ ɞɨɡɜɨɥɢɥɢ ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɫɩɨɥɭɤ ɚɡɨɬɭ, ɡɚɛɟɡɩɟɱɭɸɱɢ ɜɢɫɨɤɿ 
ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ 
ɚɡɨɬɭ, ɚ ɬɚɤɨɠ ɜɢɫɨɤɿ ɨɤɢɫɧɿ ɩɨɬɭɠɧɨɫɬɿ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ 
ɚɟɪɨɛɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ.  

ȼɚɠɥɢɜɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɪɨɛɨɬɢ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ є ɡɛɿɥɶɲɟɧɧɹ ɦɿɧɟɪɚɥɶɧɨʀ ɱɚɫɬɢɧɢ ɛɿɨɦɚɫɢ (ɡɪɨɫɬɚɧɧɹ 
ɡɨɥɶɧɨɫɬɿ ɞɨ 50%) ɜ ɪɟɡɭɥɶɬɚɬɿ ɭɬɜɨɪɟɧɧɹ ɛɿɨɤɨɧɜɟєɪɚ ɿ ɜɢʀɞɚɧɧɹ 
ɛɚɤɬɟɪɿɚɥɶɧɨʀ ɱɚɫɬɢɧɢ ɛɿɨɦɚɫɢ, ɹɤɟ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɜ ɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ. 

Ɉɬɠɟ, ɧɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɨɠɧɚ 
ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɬɚɤɿ ɪɚɰɿɨɧɚɥɶɧɿ ɪɟɠɢɦɢ ɪɨɛɨɬɢ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɜɢɯɿɞɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ ɡɚ ɏɋɄ 4000-4500 ɦɝ/ɞɦ3

: 

ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ, ɝ ɏɋɄ/(ɦ3·ɞɨɛɭ), ɚɧɚɟɪɨɛɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, 
– 7200-8000 ɿ 4000-4500, ɚɧɨɤɫɢɞɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, – 1300-2000 

ɿ 500-650, ɚɟɪɨɛɧɨɝɨ – 400-500; ɩɢɬɨɦɭ ɲɜɢɞɤɿɫɬɶ ɨɤɢɫɧɟɧɧɹ, ɦɝ 
ɏɋɄ/(ɝ·ɝɨɞ), ɚɧɚɟɪɨɛɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, – 40-45 ɿ 20-24, 

ɚɧɨɤɫɢɞɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, – 18-23 ɿ 13-15, ɚɟɪɨɛɧɨɝɨ – 10-13; 

ɤɨɧɰɟɧɬɪɚɰɿɸ ɛɿɨɦɚɫɢ, ɝ/ɞɦ3, ɜ ɚɧɚɟɪɨɛɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, – 15-

20 ɿ 10-15, ɜ ɚɧɨɤɫɢɞɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, – 4-6 ɿ 3-4, ɜ ɚɟɪɨɛɧɨɦɭ 
– 2-3, ɡɨɥɶɧɿɫɬɶ ɛɿɨɦɚɫɢ, %, ɜ ɚɧɚɟɪɨɛɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ – 30, ɚɧɨɤɫɢɞɧɢɯ ȱ ɿ 
ȱȱ ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, – 30-40 ɿ 40-50, ɜ ɚɟɪɨɛɧɨɦɭ 50-60. əɤɿɫɬɶ 
ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɏɋɄ, ɦɝ/ɞɦ3, ɫɬɚɧɨɜɢɬɶ ɩɿɫɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ȱ ɿ ȱȱ 
ɫɬɭɩɟɧɿɜ, ɜɿɞɩɨɜɿɞɧɨ, – 2100-2400 ɿ 640-750, ɚɧɨɤɫɢɞɧɢɯ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ, 
ɜɿɞɩɨɜɿɞɧɨ, – 230-360 ɿ 130-180, ɚɟɪɨɛɧɨɝɨ – 50-80. 

 

ȼɢɫɧɨɜɤɢ 

 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɩɟɪɟɞɧɶɨʀ 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɞɥɹ 
ɩɨɤɪɚɳɟɧɧɹ ɧɚɫɬɭɩɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɬɚɤɿ 
ɜɢɫɧɨɜɤɢ. 

1. Ⱦɥɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɹɤɿ ɦɿɫɬɹɬɶ ɥɟɝɤɿ, ɩɥɚɫɬɿɜɰɟɜɢɞɧɿ ɞɨɦɿɲɤɢ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɮɥɨɬɚɰɿɣɧɿ ɦɟɬɨɞɢ: ɧɚɩɿɪɧɭ ɮɥɨɬɚɰɿɸ, ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɸ-ɮɥɨɬɚɰɿɸ, 
ɛɿɨɤɨɚɝɭɥɹɰɿɸ-ɮɥɨɬɚɰɿɸ, ɡɚ ɫɩɪɢɹɧɧɹ ɩɪɢɫɭɬɧɨɫɬɿ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɫɢɧɬɟɬɢɱɧɢɯ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, 
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ɛɿɥɤɿɜ, ɠɢɪɿɜ, ɹɤɿ ɭɬɜɨɪɸɸɬɶ ɪɚɡɨɦ ɿɡ ɱɚɫɬɢɧɤɚɦɢ ɞɢɫɩɟɪɫɧɨʀ ɮɚɡɢ ɿ 
ɛɭɥɶɛɚɲɤɚɦɢ ɩɨɜɿɬɪɹ ɮɥɨɬɨɤɨɦɩɥɟɤɫɢ, ɡɞɚɬɧɿ ɜɫɩɥɢɜɚɬɢ ɧɚ ɩɨɜɟɪɯɧɸ 
ɩɨɞɿɥɭ ɮɚɡ «ɜɨɞɚ-ɩɨɜɿɬɪɹ», ɭɬɜɨɪɸɸɱɢ ɲɚɪ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ. 

2. ȼɿɞɨɤɪɟɦɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ ɟɮɟɤɬɢɜɧɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɠɟ ɩɪɢ ɬɢɫɤɭ ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ ɜ 
ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ 0,2 Ɇɉɚ, ɬɪɢɜɚɥɨɫɬɿ ɧɚɫɢɱɟɧɧɹ 4 ɯɜ., ɡɚɛɟɡɩɟɱɭɸɱɢ 
ɲɜɢɞɤɟ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɭɬɜɨɪɟɧɢɯ ɮɥɨɬɨɤɨɦɩɥɟɤɫɿɜ ɜɿɞ ɜɨɞɢ ɬɚ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɹɫɧɟɧɧɹ ɜɨɞɢ – ɩɨɧɚɞ 95% ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɦɭɥɨɜɨʀ ɫɭɦɿɲɿ ɩɨɪɹɞɤɚ 4 ɝ/ɞɦ3

 ɿ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ 20 ɯɜ., 94% ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɿʀ 7 ɝ/ɞɦ3

 ɿ ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ 30 ɯɜ. ɉɪɢ ɛɿɥɶɲɿɣ ɬɪɢɜɚɥɨɫɬɿ 
ɮɥɨɬɚɰɿʀ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɹɫɧɟɧɧɹ ɜɨɞɢ ɩɨɜɿɥɶɧɨ ɡɛɿɥɶɲɭєɬɶɫɹ ɞɨ 98%. 

3. Ⱦɥɹ ɭɳɿɥɶɧɟɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɟɪɟɜɚɝɢ ɩɨɪɿɜɧɹɧɨ ɡ 
ɝɪɚɜɿɬɚɰɿɣɧɢɦ ɦɚє ɮɥɨɬɚɰɿɣɧɢɣ ɦɟɬɨɞ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɟɮɟɤɬɢɜɧɟ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ ɿɡ ɡɦɟɧɲɟɧɧɹɦ ɜɨɥɨɝɨɫɬɿ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ 
ɜɿɞ 99,7 ɞɨ 96,3% (ɨɛ’єɦ ɨɫɚɞɭ ɡɦɟɧɲɭєɬɶɫɹ ɛɿɥɶɲ, ɧɿɠ ɜ 12 ɪɚɡɿɜ) ɩɪɢ 
ɬɪɢɜɚɥɨɫɬɿ ɡɧɟɜɨɞɧɟɧɧɹ 2 ɝɨɞ. ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɡ ɬɢɫɤɨɦ 
ɧɚɫɢɱɟɧɧɹ 0,2 Ɇɉɚ, ɬɨɞɿ ɹɤ ɝɪɚɜɿɬɚɰɿɣɧɢɣ ɦɟɬɨɞ ɞɚє ɡɚ ɬɚɤɢɣ ɠɟ ɱɚɫ 
ɡɧɢɠɟɧɧɹ ɜɨɥɨɝɨɫɬɿ ɜɿɞ 99,7 ɞɨ 98,8% (ɡɦɟɧɲɟɧɧɹ ɨɛ’єɦɭ ɜ 4 ɪɚɡɢ). 

4. Ɇɟɬɨɞ ɮɥɨɬɚɰɿɣɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɟɪɟɞ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ ɡ 
ɦɟɬɨɸ ɜɢɞɚɥɟɧɧɹ ɿɡ ɧɢɯ ɬɨɤɫɢɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ (ɋɉȺɊ, ɛɚɪɜɧɢɤɢ, ɣɨɧɢ 
ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɬɨɳɨ), ɹɤɿ ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɧɨɪɦɚɥɶɧɿɣ ɪɨɛɨɬɿ ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ ɚɟɪɨɬɟɧɤɿɜ (ɫɩɪɢɱɢɧɸɸɬɶ ɩɿɧɨɭɬɜɨɪɟɧɧɹ, ɫɩɭɯɚɧɧɹ ɦɭɥɭ ɬɚ ɿɧ.); ɜɿɧ 
ɞɨɡɜɨɥɹє ɜɢɞɚɥɢɬɢ, ɧɚɩɪɢɤɥɚɞ, ɛɚɪɜɧɢɤɢ ɡ ɟɮɟɤɬɢɜɧɿɫɬɸ 60% ɩɪɢ 
ɬɪɢɜɚɥɨɫɬɿ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ 15-20 ɯɜ. ɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɭɥɭ ɩɨɧɚɞ 1,0 ɝ/ɞɦ3

. 

5. ȿɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɸ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ ɣɨɧɿɜ ɜɚɠɤɢɯ 
ɦɟɬɚɥɿɜ, ɧɚɩɪɢɤɥɚɞ, ɣɨɧɿɜ ɦɿɞɿ, ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɩɪɢ ɞɨɡɚɯ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 
200-300 ɦɝ/ɞɦ3, ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ 20 ɯɜ., ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɣɨɧɿɜ ɦɿɞɿ ɩɨɧɚɞ 
2 ɦɝ/ɞɦ3

 – 95%, ɩɪɢ ɦɟɧɲɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɦɿɞɿ – 1-2 ɦɝ/ɞɦ3
 - 97%, ɚ ɩɪɢ 

0,5 ɦɝ/ɞɦ3
 ɿ ɞɨɡɿ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ 300 ɦɝ/ɞɦ3

 – 99%.  

6. Ɇɟɬɨɞ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɡɚɛɟɡɩɟɱɭє ɟɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɿɡ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ, ɤɨɥɨʀɞɧɢɯ ɿ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ 
ɪɟɱɨɜɢɧ, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɥɿɡɧɢɯ ɟɥɟɤɬɪɨɞɿɜ, ɬɪɢɜɚɥɨɫɬɿ ɮɥɨɬɚɰɿʀ 30-40 

ɯɜ., ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ 20 Ⱥ/ɦ2
 ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɡɚ ɏɋɄ ɫɬɚɧɨɜɢɬɶ 80-86%, ɩɪɢ 

ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ 40 Ⱥ/ɦ2
 - 90-94%.  

7. Ⱦɨ ɧɟɞɨɥɿɤɿɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɧɟɨɛɯɿɞɧɨ ɜɿɞɧɟɫɬɢ ɭɬɜɨɪɟɧɧɹ ɜɟɥɢɤɢɯ 
ɨɛ’єɦɿɜ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ ɬɚ ɨɫɚɞɿɜ, ɱɚɫɬɨ ɡ ɜɦɿɫɬɨɦ ɤɨɚɝɭɥɹɧɬɿɜ, ɹɤɿ 
ɩɨɬɪɟɛɭɸɬɶ ɜɟɥɢɤɢɯ ɜɢɬɪɚɬ ɦɚɬɟɪɿɚɥɿɜ ɬɚ ɤɨɲɬɿɜ ɧɚ ɡɧɟɜɨɞɧɟɧɧɹ, 
ɫɬɚɛɿɥɿɡɚɰɿɸ ɬɚ ɭɬɢɥɿɡɚɰɿɸ. 
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8. Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ, ɪɨɡɪɨɛɥɟɧɨ ɿ ɞɨɫɥɿɞɠɟɧɨ ɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɭɦɨɜɚɯ 
ɦɚɥɨɜɢɬɪɚɬɧɭ, ɦɚɥɨɜɿɞɯɨɞɧɭ ɬɚ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɭ ɬɟɯɧɨɥɨɝɿɸ – 

ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɬɟɯɧɨɥɨɝɿɸ, ɪɟɚɥɿɡɨɜɚɧɭ ɜ ɩɪɨɬɨɱɧɿɣ 
ɫɢɫɬɟɦɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. 

9. ȼ ɭɦɨɜɚɯ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɤɨɠɧɨɝɨ ɫɬɭɩɟɧɹ ɛɭɥɨ 
ɡɚɛɟɡɩɟɱɟɧɨ ɭɬɜɨɪɟɧɧɹ ɫɩɟɰɢɮɿɱɧɢɯ ɝɿɞɪɨɛɿɨɰɟɧɨɡɿɜ, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ 
ɞɚɧɨɝɨ ɫɬɭɩɟɧɹ, ɚ ɬɚɤɨɠ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ ɤɢɫɧɟɜɢɦɢ ɭɦɨɜɚɦɢ ɞɥɹ 
ɩɪɨɬɿɤɚɧɧɹ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɭ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɛɿɨɬɟɯɧɨɥɨɝɿєɸ. 

10. ȼɢɫɨɤɨɝɨ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ 
ɡɚ ɏɋɄ ɞɨɫɹɝɧɭɬɨ ɜ ɚɧɚɟɪɨɛɧɢɯ ɿ ɚɧɨɤɫɢɞɧɢɯ ɫɟɤɰɿɹɯ ɩɪɢ ɝɿɞɪɚɜɥɿɱɧɨɦɭ 
ɧɚɜɚɧɬɚɠɟɧɧɿ ɞɨ 2 ɦ3/(ɦ3·ɞɨɛɭ) – ɜɿɞɩɨɜɿɞɧɨ ɩɨɧɚɞ 70% ɿ 60% (ɬɪɢɜɚɥɿɫɬɶ 
ɚɧɚɟɪɨɛɧɨɝɨ ɿ ɚɧɨɤɫɢɞɧɨɝɨ ɩɪɨɰɟɫɿɜ ɫɬɚɧɨɜɢɥɚ 12 ɝɨɞ, ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ɜ 
ɦɟɬɚɧɬɟɧɤɚɯ ɩɪɢ ɦɟɡɨɮɿɥɶɧɢɯ ɭɦɨɜɚɯ – 10-20 ɞɿɛ Д131Ж); ɜ ɚɟɪɨɛɧɿɣ ɫɟɤɰɿʀ 
ɩɪɢ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɞɨ 4 ɦ3/(ɦ3·ɞɨɛɭ) – ɩɨɧɚɞ 50%. 

11. ȼ ɨɛɥɚɫɬɿ ɦɚɥɢɯ ɡɧɚɱɟɧɶ ɧɚɜɚɧɬɚɠɟɧɶ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɡɚ 
ɏɋɄ ɧɚ ɜɯɨɞɿ ɜ ɛɿɨɪɟɚɤɬɨɪɢ ɏɋɄ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɧɢɯ ɡɪɨɫɬɚє 
ɩɨɜɿɥɶɧɨ, ɚ ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ ɞɟɹɤɨʀ ɜɟɥɢɱɢɧɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɫɬɪɿɦɤɟ 
ɡɪɨɫɬɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ 
ɨɤɪɟɦɢɯ ɫɬɭɩɟɧɿɜ ɛɿɨɪɟɚɤɬɨɪɿɜ. ȼɟɥɢɱɢɧɚ ɨɪɝɚɧɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ 
ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ ɡɧɚɯɨɞɢɬɶɫɹ ɜ 
ɦɟɠɚɯ 60-65 ɦɝ/(ɝ·ɝɨɞ) (ɏɋɄɤɿɧ – 1000-1200 ɦɝ/ɞɦ3), ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ – 25-30 ɦɝ/(ɝ·ɝɨɞ) (ɏɋɄɤɿɧ – 300-400 ɦɝ/ɞɦ3), ɞɥɹ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ – 20-25 ɦɝ/(ɝ·ɝɨɞ) (ɏɋɄɤɿɧ – 100-150 

ɦɝ/ɞɦ3), ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ – 15-20 ɦɝ/(ɝ·ɝɨɞ) (ɏɋɄɤɿɧ 

– 50-100 ɦɝ/ɞɦ3), ɞɥɹ ɚɟɪɨɛɧɨɝɨ – 10-15 ɦɝ/(ɝ·ɝɨɞ) (ɏɋɄɤɿɧ – 50-70 ɦɝ/ɞɦ3
). 

12. ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɢɬɨɦɨʀ ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɜ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɧɨɫɿɹɯ ȼȱə ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɩɢɬɨɦɚ 
ɲɜɢɞɤɿɫɬɶ ɡɦɿɧɸєɬɶɫɹ ɡɚ ɡɚɤɨɧɨɦ ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɤɿɧɟɬɢɤɢ. Ʉɨɧɫɬɚɧɬɢ 
ɪɿɜɧɹɧɶ ɞɥɹ ɤɨɠɧɨɝɨ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚɸɬɶ ɡɧɚɱɧɢɯ ɜɟɥɢɱɢɧ ɜ ȱ ɫɬɭɩɟɧɿ 
ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɿ ɡɦɟɧɲɭɸɬɶɫɹ ɜ ɧɚɫɬɭɩɧɢɯ. Ɉɬɠɟ, ɞɿɥɟɧɧɹ 
ɩɪɨɰɟɫɭ ɧɚ ɫɬɭɩɟɧɿ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɛɿɨɪɟɚɤɬɨɪɿɜ ɧɨɫɿɹɦɢ ȼȱə ɿ ɡɛɿɥɶɲɟɧɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɜ ɫɩɨɪɭɞɚɯ ɞɨɡɜɨɥɹɸɬɶ ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɚɧɚɟɪɨɛɧɨɝɨ ɿ ɚɧɨɤɫɢɞɧɨɝɨ ɩɪɨɰɟɫɿɜ ɧɚ ɩɟɪɲɢɯ ɫɬɭɩɟɧɹɯ, ɚ 
ɜɿɞɬɚɤ, ɿ ɜɫɿєʀ ɫɢɫɬɟɦɢ ɜ ɰɿɥɨɦɭ, ɩɪɨ ɳɨ ɫɜɿɞɱɢɬɶ ɜɢɫɨɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ – 98-99% ɩɪɢ ɜɢɫɨɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ ɧɟɨɱɢɳɟɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ – ɩɨɧɚɞ 4000 
ɦɝ/ɞɦ3
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13. ɉɢɬɨɦɚ ɲɜɢɞɤɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɜ ɚɧɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚɥɚ 45 ɦɝ ɏɋɄ/(ɝ·ɝɨɞ), ɜ ɚɧɚɟɪɨɛɧɨɦɭ ȱȱ ɫɬɭɩɟɧɹ 
- 24 ɦɝ ɏɋɄ/(ɝ·ɝɨɞ), ɳɨ ɩɟɪɟɜɢɳɭє ɲɜɢɞɤɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɜ ɚɟɪɨɬɟɧɤɚɯ 
ɩɪɨɞɨɜɠɟɧɨʀ ɚɟɪɚɰɿʀ ɞɥɹ ɭɤɚɡɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞɩɨɜɿɞɧɨ ɜ 7,3 ɬɚ 4 ɪɚɡɢ, 
ɡɚɜɞɹɤɢ ɫɬɜɨɪɟɧɧɸ ɧɟɨɛɯɿɞɧɢɯ ɭɦɨɜ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɬɚ ɜɢɫɨɤɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɚɧɚɟɪɨɛɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɞɨ 20 ɝ/ɞɦ3

 ɲɥɹɯɨɦ ʀɯ 
ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɧɚ ɜɢɫɨɤɨɪɨɡɜɢɧɟɧɿɣ ɩɨɜɟɪɯɧɿ ɜɨɥɨɤɨɧ ȼȱɃ, ɹɤɚ ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɫɬɚɧɨɜɢɥɚ 3700-3800 ɦ2/ɦ3

 ɹɤ ɡɚɧɭɪɟɧɢɯ ɭ ɜɨɞɭ, ɬɚɤ ɿ ɧɚ ɬɿɣ 
ɱɚɫɬɢɧɿ ɧɨɫɿʀɜ, ɹɤɚ ɡɧɚɯɨɞɢɥɚɫɶ ɭ ɝɚɡɨɜɿɣ ɮɚɡɿ ɫɩɨɪɭɞɢ. 

14. Ɂɚɜɞɹɤɢ ɜɢɤɨɪɢɫɬɚɧɧɸ ɧɨɫɿʀɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 
ɧɚ ɜɫɿɯ ɫɬɭɩɟɧɹɯ ɨɱɢɳɟɧɧɹ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜɢɫɨɤɚ ɨɤɢɫɧɚ 
ɩɨɬɭɠɧɿɫɬɶ, ɹɤɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɡɚ 
ɏɋɄ 4400 ɦɝ/ɞɦ3

 ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚє 
ɜɿɞɩɨɜɿɞɧɨ 8000 ɬɚ 4000 ɝ/(ɦ3·ɞɨɛɭ), ɜ ɚɧɨɤɫɢɞɧɢɯ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɹ 
ɜɿɞɩɨɜɿɞɧɨ 1600 ɬɚ 650 ɝ/(ɦ3·ɞɨɛɭ), ɜ ɚɟɪɨɛɧɨɦɭ 450 ɝ/(ɦ3·ɞɨɛɭ).  

15. ȼ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɿɣ ɫɢɫɬɟɦɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɟɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɜɫɿɯ ɮɨɪɦ ɚɡɨɬɭ, ɹɤɿ 
ɦɿɫɬɹɬɶɫɹ ɭ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɜ ɩɪɨɰɟɫɚɯ: ɞɟɫɬɪɭɤɰɿʀ 
ɚɡɨɬɜɦɿɫɧɢɯ ɪɟɱɨɜɢɧ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɝɟɬɟɪɨɬɪɨɮɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ ɡ 
ɭɬɜɨɪɟɧɧɹɦ ɚɦɿɚɤɭ, ɜɢɞɿɥɟɧɧɹɦ ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɚɡɨɬɭ, ɩɪɢɪɨɫɬɨɦ ɛɿɨɦɚɫɢ; 
ɨɤɢɫɧɟɧɧɹ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɜ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɛɚɤɬɟɪɿɹɦɢ-

ɧɿɬɪɢɮɿɤɚɬɨɪɚɦɢ ɞɨ ɧɿɬɪɢɬɿɜ ɿ ɧɿɬɪɚɬɿɜ; ɜɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɚɦɨɧɿɸ ɜ 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɚ ɪɚɯɭɧɨɤ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫɭ ɜ ɬɨɜɳɿ 
ɛɿɨɦɚɫɢ ɨɛɪɨɫɬɚɧɶ ɧɚ ɧɨɫɿɹɯ ȼȱə.  

16. ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɧɨɫɿɹɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 
ɞɨɡɜɨɥɹє ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɭ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɫɩɨɪɭɞ ɡɚ ɨɪɝɚɧɿɱɧɢɦɢ 
ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ – 200 ɝ Nɨɪɝ/(ɦ3·ɞɨɛɭ) ɧɚ ȱ ɫɬɭɩɟɧɿ ɿ 90 ɝ Nɨɪɝ/(ɦ3·ɞɨɛɭ) ɧɚ ȱȱ 
ɩɪɢ ɜɢɫɨɤɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ ɡɚ Nɡɚɝ ɧɚ ɦɭɥ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 2,0 ɦɝ/(ɝ·ɝɨɞ) ɿ ɞɨ 
1,7 ɦɝ/(ɝ·ɝɨɞ) ɿ ɞɨɫɹɝɬɢ ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɨɱɢɳɟɧɧɹ ɧɚ ɜɢɯɨɞɿ ɡ ɚɟɪɨɛɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ: ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ ɞɨ 0,5-1,8 ɦɝ/ɞɦ3, ɚɡɨɬɭ 
ɧɿɬɪɢɬɿɜ ɞɨ 0,03-0,25 ɦɝ/ɞɦ3, ɚɡɨɬɭ ɧɿɬɪɚɬɿɜ ɞɨ 9-31 ɦɝ/ɞɦ3, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɜɢɦɨɝɚɦ ɞɨ ɫɤɢɞɭ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɜɨɞɨɣɦɭ.  

17. ɇɚ ɚɧɨɤɫɢɞɧɨɦɭ ɬɚ ɚɟɪɨɛɧɨɦɭ ɫɬɭɩɟɧɹɯ ɨɱɢɳɟɧɧɹ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭɬɜɨɪɟɧɧɹ 
ɛɿɨɤɨɧɜɟєɪɚ, ɡ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɟɮɟɤɬɢɜɧɨ ɨɱɢɳɭɸɬɶɫɹ ɫɬɿɱɧɿ ɜɨɞɢ ɜɿɞ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɿ ɪɟɝɭɥɸєɬɶɫɹ ɱɢɫɟɥɶɧɿɫɬɶ ɩɨɩɭɥɹɰɿɣ ɝɿɞɪɨɛɿɨɧɬɿɜ – 

ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɤɿɜ ɜɨɞɢ. ȼɧɚɫɥɿɞɨɤ ɜɢʀɞɚɧɧɹ ɛɚɤɬɟɪɿɚɥɶɧɨʀ ɱɚɫɬɢɧɢ 
ɛɿɨɦɚɫɢ ɝɿɞɪɨɛɿɨɧɬɚɦɢ ɜɢɳɢɯ ɬɪɨɮɿɱɧɢɯ ɥɚɧɨɤ ɯɚɪɱɨɜɢɯ ɥɚɧɰɸɝɿɜ, ɹɤɿ 
ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɛɿɨɰɟɧɨɡɿ ɫɩɨɪɭɞ, ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ 
ɛɿɨɦɚɫɢ ɬɚ ɡɛɿɥɶɲɟɧɧɹ ʀʀ ɦɿɧɟɪɚɥɶɧɨʀ ɱɚɫɬɢɧɢ (ɡɨɥɶɧɿɫɬɶ ɞɨɫɹɝɚє 50%).  
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ɊɈɁȾȱɅ 4. ɆȺɌȿɆȺɌɂɑɇȿ ɆɈȾȿɅɘȼȺɇɇə ɉɊɈɐȿɋȱȼ ȼ 
ɋɉɈɊɍȾȺɏ ɉɊɂ Ɉɑɂɓȿɇɇȱ ȼɂɋɈɄɈɄɈɇɐȿɇɌɊɈȼȺɇɂɏ 

ɋɌȱɑɇɂɏ ȼɈȾ 

4.1. Ɍɟɨɪɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɭɯɭ ɩɨɬɨɤɿɜ ɜ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ 

 

4.1.1. Ʉɨɧɫɬɪɭɤɬɢɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 

 

ȼ ɨɫɧɨɜɿ ɩɪɨɰɟɫɿɜ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ: ɚɧɚɟɪɨɛɧɢɯ, 
ɚɟɪɨɛɧɢɯ, ɥɟɠɢɬɶ ɛɿɨɯɿɦɿɱɧɟ ɨɤɢɫɧɟɧɧɹ-ɜɿɞɧɨɜɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ 
ɜɿɞɫɭɬɧɨɫɬɿ ɱɢ ɭ ɩɪɢɫɭɬɧɨɫɬɿ ɤɢɫɧɸ ɚɧɚɟɪɨɛɧɢɦɢ ɚɛɨ ɚɟɪɨɛɧɢɦɢ 
ɛɚɤɬɟɪɿɹɦɢ. ȼɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɩɪɢ ɪɨɡɪɨɛɰɿ ɤɨɧɫɬɪɭɤɰɿɣ ɫɩɨɪɭɞ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɨɫɨɛɥɢɜɨ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ, 
ɧɚɞɚєɬɶɫɹ ɫɢɫɬɟɦɿ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɜ ɫɩɨɪɭɞɿ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɿɜɧɨɦɿɪɧɨɝɨ 
ɪɨɡɩɨɞɿɥɭ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɛ’єɦɿ ɡ ɦɟɬɨɸ ɪɿɜɧɨɦɿɪɧɨɝɨ ɿ ɫɜɨєɱɚɫɧɨɝɨ 
ɩɨɫɬɚɱɚɧɧɹ ʀɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ-ɞɟɫɬɪɭɤɬɨɪɚɦ. Ɉɫɨɛɥɢɜɨ ɝɨɫɬɪɨɸ ɩɨɫɬɚє ɰɹ 
ɩɪɨɛɥɟɦɚ ɩɪɢ ɜɥɚɲɬɭɜɚɧɧɿ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɧɨɫɿʀɜ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɧɚɩɪɢɤɥɚɞ, ɜɨɥɨɤɧɢɫɬɢɯ ɬɢɩɭ «ȼȱə», 
ɹɤɢɦɢ ɡɚɩɨɜɧɸɸɬɶ ɜɧɭɬɪɿɲɧɿɣ ɩɪɨɫɬɿɪ ɨɱɢɫɧɨʀ ɫɩɨɪɭɞɢ, ɧɚɞɚɸɱɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ ɦɨɠɥɢɜɿɫɬɶ ɩɨɫɟɥɹɬɢɫɶ ɹɤ ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɥɨɤɨɧ, ɜ 
ɩɟɪɟɩɥɟɬɟɧɧɹɯ, ɬɚɤ ɿ ɜ ɬɨɜɳɿ – ɭ ɜɚɠɤɨɞɨɫɬɭɩɧɢɯ ɞɥɹ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ 
ɦɿɫɰɹɯ. 

Ɉɫɨɛɥɢɜɿɫɬɸ ɧɨɜɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ [302] (ɪɢɫ. 4.1) 
є ɜɥɚɲɬɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɫɨɫɚ, 
ɪɟɰɢɪɤɭɥɹɰɿɣɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɿ ɩɟɪɮɨɪɨɜɚɧɨʀ ɬɪɭɛɢ, ɹɤɚ ɪɨɡɬɚɲɨɜɚɧɚ 
ɜɿɫɟɫɢɦɟɬɪɢɱɧɨ ɡ ɰɢɥɿɧɞɪɢɱɧɢɦ ɤɨɪɩɭɫɨɦ ɛɿɨɪɟɚɤɬɨɪɚ. ȼɢɯɿɞɧɭ ɫɬɿɱɧɭ 
ɜɨɞɭ ɩɨɞɚɸɬɶ ɜ ɧɢɠɧɸ ɱɚɫɬɢɧɭ ɛɿɨɪɟɚɤɬɨɪɚ ɡ ɧɨɫɿɹɦɢ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɪɨɡɬɚɲɨɜɚɧɢɦɢ ɛɿɥɶɲɨɸ ɦɿɪɨɸ ɜ ɪɿɞɢɧɿ ɿ ɱɚɫɬɤɨɜɨ ɜ 
ɝɚɡɨɜɿɣ ɮɚɡɿ. ɋɬɿɱɧɚ ɜɨɞɚ ɪɭɯɚєɬɶɫɹ ɡɧɢɡɭ ɜɝɨɪɭ, ɨɦɢɜɚє ɜɨɥɨɤɧɚ ɿ ɩɨɫɬɚɱɚє 
ɨɪɝɚɧɿɱɧɭ ɪɟɱɨɜɢɧɭ ɛɚɤɬɟɪɿɹɦ-ɝɟɬɟɪɨɬɪɨɮɚɦ. 

Ⱦɥɹ ɪɿɜɧɨɦɿɪɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɩɨ ɩɨɜɟɪɯɧɿ ɜɨɥɨɤɨɧ ɡ 
ɦɟɬɨɸ ɟɮɟɤɬɢɜɧɨɝɨ ʀɯ ɪɨɡɤɥɚɞɟɧɧɹ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ ɱɚɫɬɢɧɚ 
ɫɬɿɱɧɨʀ ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɫɢɫɬɟɦɢ (ɧɚɫɨɫɚ, 
ɬɪɭɛɨɩɪɨɜɨɞɭ ɬɚ ɩɟɪɮɨɪɨɜɚɧɨʀ ɬɪɭɛɢ) ɪɨɡɩɨɞɿɥɹєɬɶɫɹ ɪɨɡɨɫɟɪɟɞɠɟɧɨ ɜ 
ɨɛ’єɦɿ ɛɿɨɪɟɚɤɬɨɪɚ.  
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Ɋɢɫ. 4.1. ɋɯɟɦɚ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɡ ɧɨɫɿɹɦɢ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ: ɚ) – ɛɟɡ ɩɿɞɿɝɪɿɜɭ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɜɨɞɢ; ɛ) – ɡ ɩɿɞɿɝɪɿɜɨɦ 

ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɜɨɞɢ: 1 – ɤɨɪɩɭɫ; 2 – ɧɨɫɿʀ «ȼȱə»; 3 – ɡɨɧɚ ɪɿɞɢɧɢ; 4 – ɝɚɡɨɜɚ 
ɡɨɧɚ; 5 – ɩɿɞɜɟɞɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ; 6 – ɜɿɞɜɟɞɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ; 7 – ɜɿɞɜɟɞɟɧɧɹ 

ɝɚɡɭ; 8 – ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ; 9 – ɧɚɫɨɫ; 10 – ɩɟɪɮɨɪɨɜɚɧɢɣ 
ɬɪɭɛɨɩɪɨɜɿɞ; 11 – ɬɟɩɥɨɨɛɦɿɧɧɢɤ  

 

Ⱥɧɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɦɨɠɧɚ ɜɥɚɲɬɭɜɚɬɢ ɭ ɜɟɪɬɢɤɚɥɶɧɿɣ ɿ 
ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ ɫɩɨɪɭɞɚɯ (ɪɢɫ. 4.2). 

 

Ɋɢɫ.4.2. ɋɯɟɦɚ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɬɢɩɭ ɡ ɧɨɫɿɹɦɢ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ: 

1 – ɤɨɪɩɭɫ; 2 – ɧɨɫɿʀ «ȼȱə»; 3 – ɡɨɧɚ ɪɿɞɢɧɢ; 4 – ɝɚɡɨɜɚ ɡɨɧɚ; 5 – ɩɿɞɜɟɞɟɧɧɹ 
ɫɬɿɱɧɨʀ ɜɨɞɢ; 6 – ɜɿɞɜɟɞɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ; 7 – ɜɿɞɜɟɞɟɧɧɹ ɝɚɡɭ; 8 – 

ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ; 9 – ɧɚɫɨɫ; 10 – ɩɟɪɮɨɪɨɜɚɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ 
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ɋɬɿɱɧɚ ɜɨɞɚ ɧɚɞɯɨɞɢɬɶ ɱɟɪɟɡ ɨɬɜɨɪɢ ɧɚ ɩɨɜɟɪɯɧɿ ɜɟɪɬɢɤɚɥɶɧɨʀ ɬɪɭɛɢ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɡɨɜɧɿɲɧɶɨɦɭ ɩɨɬɨɤɭ ɜɨɞɢ (ɞɢɜ. ɪɢɫ. 4.1, ɚ). Ɂɚɜɞɹɤɢ 
ɰɶɨɦɭ ɜ ɭɫɿɯ ɬɨɱɤɚɯ ɨɛ’єɦɭ ɫɩɨɪɭɞɢ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɦɚɣɠɟ ɨɞɧɚɤɨɜɚ 
ɤɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. Ʉɪɿɦ ɬɨɝɨ, ɟɮɟɤɬɢɜɧɨ ɿ ɫɜɨєɱɚɫɧɨ 
ɜɿɞɜɨɞɹɬɶɫɹ ɡ ɩɨɬɨɤɨɦ ɜɨɞɢ ɩɪɨɞɭɤɬɢ ɦɟɬɚɛɨɥɿɡɦɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

Ɂ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɩɪɢ 
ɚɧɚɟɪɨɛɧɨɦɭ ɩɪɨɰɟɫɿ ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɩɿɞɿɝɪɿɜ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɜɨɞɢ 
(ɞɢɜ. ɪɢɫ. 4.1, ɛ) ɩɟɪɟɞ ɩɨɞɚɱɟɸ ʀʀ ɜ ɛɿɨɪɟɚɤɬɨɪ.   

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɪɨɡɪɨɛɥɟɧɢɯ ɧɨɜɢɯ ɪɿɲɟɧɶ ɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɧɨɫɿɹɦɢ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ [303, 304] (ɪɢɫ. 
4.3) є ɪɨɡɬɚɲɭɜɚɧɧɹ ɜɿɫɟɫɢɦɟɬɪɢɱɧɨ ɞɨ ɰɢɥɿɧɞɪɢɱɧɨɝɨ ɤɨɪɩɭɫɚ ɫɩɨɪɭɞɢ 
ɩɟɪɮɨɪɨɜɚɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɜ ɫɩɨɪɭɞɭ ɩɨɞɚɸɬɶ 
ɩɨɜɿɬɪɹ, ɡɚɛɟɡɩɟɱɭɸɱɢ ɿɧɬɟɧɫɢɜɧɢɣ ɦɚɫɨɨɛɦɿɧ ɦɿɠ ɫɬɿɱɧɨɸ ɜɨɞɨɸ ɿ 
ɝɿɞɪɨɛɿɨɧɬɚɦɢ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɧɨɫɿɹɯ, ɬɚ ɩɿɞɬɪɢɦɭɸɱɢ ɜ ɡɚɜɢɫɥɨɦɭ 
ɫɬɚɧɿ ɱɚɫɬɢɧɤɢ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɦɭɥɭ. Ɂɚɜɞɹɤɢ ɰɶɨɦɭ ɤɢɫɟɧɶ ɧɚɞɯɨɞɢɬɶ ɜ 
ɭɫɿ ɬɨɱɤɢ ɫɩɨɪɭɞɢ ɿ ɫɩɨɠɢɜɚєɬɶɫɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɛɿɨɥɨɝɿɱɧɢɯ ɨɛɪɨɫɬɚɧɶ 
ɜ ɩɪɨɰɟɫɿ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. Ⱥɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɦɨɠɧɚ 
ɜɢɤɨɧɭɜɚɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɿ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɭ (ɞɢɜ. ɪɢɫ. 4.3, ɚ ɿ ɛ).  

 

 

 

Ɋɢɫ. 4.3. ɋɯɟɦɚ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɡ ɧɨɫɿɹɦɢ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ: ɚ) – ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɬɢɩɭ; ɛ) – ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɭ: 

1 – ɤɨɪɩɭɫ; 2 – ɧɨɫɿʀ «ȼȱə»; 3 – ɩɿɞɜɟɞɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ; 4 – ɜɿɞɜɟɞɟɧɧɹ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ; 5 – ɩɿɞɜɟɞɟɧɧɹ ɩɨɜɿɬɪɹ; 6 – ɩɟɪɮɨɪɨɜɚɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ 
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Ƚɿɞɪɨɞɢɧɚɦɿɱɧɚ ɦɨɞɟɥɶ ɬɚɤɢɯ ɫɩɨɪɭɞ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ (ɪɢɫ. 4.4) 
ɭ ɜɢɝɥɹɞɿ ɫɩɿɜɜɿɫɧɢɯ ɰɢɥɿɧɞɪɿɜ ɡ ɪɭɯɨɦ ɜɨɞɢ ɦɿɠ ɧɢɦɢ ɿ ɜɢɬɿɤɚɧɧɹɦ ɜɨɞɢ 
(ɚɛɨ ɩɨɞɚɱɟɸ ɩɨɜɿɬɪɹ) ɱɟɪɟɡ ɨɬɜɨɪɢ ɭ ɜɧɭɬɪɿɲɧɶɨɦɭ ɰɢɥɿɧɞɪɿ. 

Ɉɬɠɟ, ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ ɥɚɦɿɧɚɪɧɨɝɨ 
ɭɫɬɚɥɟɧɨɝɨ ɩɨɬɨɤɭ ɦɿɠ ɞɜɨɦɚ ɫɩɿɜɜɿɫɧɢɦɢ ɰɢɥɿɧɞɪɚɦɢ, ɤɨɥɢ ɱɟɪɟɡ ɨɬɜɨɪɢ 
ɧɚ ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ ɩɨɞɚєɬɶɫɹ ɪɿɞɢɧɚ ɚɛɨ ɩɨɜɿɬɪɹ. 

 

 

Ɋɢɫ. 4.4. Ɍɟɱɿɹ ɦɿɠ ɫɩɿɜɜɿɫɧɢɦɢ ɰɢɥɿɧɞɪɚɦɢ 

 

4.1.2. Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɬɟɨɪɿʀ ɪɨɡɪɚɯɭɧɤɭ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ 
ɧɚɩɿɜɨɛɦɟɠɟɧɨʀ ɫɬɪɭɦɢɧɢ ɧɚ ɩɟɪɮɨɪɨɜɚɧɿɣ ɩɨɜɟɪɯɧɿ 

 

ɇɚɩɿɜɨɛɦɟɠɟɧɿ ɫɬɪɭɦɢɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɚɛɨ 
ɩɨɫɥɚɛɥɟɧɧɹ ɩɟɪɟɧɨɫɭ ɿɦɩɭɥɶɫɭ ɿ ɬɟɩɥɚ, ɳɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɛɥɢɡɭ ɩɨɜɟɪɯɧɿ. 
Ɋɨɡɪɚɯɭɧɨɤ ɩɚɪɚɦɟɬɪɿɜ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ, ɹɤɢɣ ɩɪɢ ɰɶɨɦɭ ɭɬɜɨɪɸєɬɶɫɹ, 
ɱɚɫɬɨ ɨɫɧɨɜɚɧɢɣ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɱɢɫɟɥɶɧɢɯ ɦɟɬɨɞɿɜ, ɬɨɦɭ ɳɨ ɧɚ ɫɶɨɝɨɞɧɿ 
ɳɟ ɧɟ ɞɨɜɟɞɟɧɨ, ɱɢ ɦɚɸɬɶ ɪɿɜɧɹɧɧɹ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɫɬɪɭɦɢɧɢ єɞɢɧɢɣ 
ɪɨɡɜ’ɹɡɨɤ ɿ ɧɚɫɤɿɥɶɤɢ ɜɞɚɥɨ ɜɿɧ ɨɩɢɫɭє ɪɟɚɥɶɧɭ ɬɟɱɿɸ. 

ȼɢɤɨɪɢɫɬɚɜɲɢ ɫɢɫɬɟɦɭ ɪɿɜɧɹɧɶ “ɦɨɦɟɧɬɿɜ” ɨɫɧɨɜɧɨɝɨ 
ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ ɪɿɜɧɹɧɧɹ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ, ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɨɫɬɢɯ 
ɫɿɦɟɣɫɬɜ ɲɜɢɞɤɨɫɬɿ ɞɥɹ ɧɟɫɬɢɫɥɢɜɨʀ ɪɿɞɢɧɢ ɭ ɪɨɛɨɬɿ Д252Ж ɩɪɨɜɟɞɟɧɨ 
ɧɚɛɥɢɠɟɧɟ ɿɧɬɟɝɪɭɜɚɧɧɹ ɪɿɜɧɹɧɶ ɥɚɦɿɧɚɪɧɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ ɧɚ 
ɩɟɪɮɨɪɨɜɚɧɿɣ ɩɨɜɟɪɯɧɿ. 

ɍ ɦɨɧɨɝɪɚɮɿʀ Д253Ж ɦɟɬɨɞ ɟɤɜɿɜɚɥɟɧɬɧɨʀ ɡɚɞɚɱɿ ɬɟɨɪɿʀ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ 
ɡɚɫɬɨɫɨɜɚɧɨ ɞɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɞɚɱ ɩɪɨ ɫɬɪɭɦɟɧɟɜɿ ɬɟɱɿʀ ɪɿɞɢɧɢ ɿ ɝɚɡɭ. 

Ɉɩɬɢɦɚɥɶɧɢɣ ɪɨɡɩɨɞɿɥ ɲɜɢɞɤɨɫɬɿ ɜɿɞɫɦɨɤɬɭɜɚɧɧɹ ɪɿɞɢɧɢ ɿɡ 
ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ ɜɡɞɨɜɠ ɩɟɪɮɨɪɨɜɚɧɨʀ ɫɬɿɧɤɢ ɨɞɟɪɠɚɧɨ ɭ Д254Ж, ɚ ɪɨɛɨɬɚ 
Д255Ж ɩɪɢɫɜɹɱɟɧɚ ɧɚɛɥɢɠɟɧɨɦɭ ɦɟɬɨɞɭ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱɿ 
ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ ɜɡɞɨɜɠ ɩɟɪɮɨɪɨɜɚɧɨʀ 
ɩɨɜɟɪɯɧɿ, ɚ ɬɚɤɨɠ ɬɟɨɪɿʀ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ ɿɡ ɡɧɢɤɚɸɱɨɸ 
ɜ’ɹɡɤɿɫɬɸ ɿ ɦɟɬɨɞɚɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ʀʀ ɞɨ ɪɨɡɪɚɯɭɧɤɿɜ ɪɟɚɥɶɧɢɯ ɩɨɬɨɤɿɜ; 
ɪɨɡɝɥɹɧɭɬɨ ɝɪɚɧɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɬɟɩɥɨɜɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ, ɳɨ 
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ɪɨɡɩɨɜɫɸɞɠɭєɬɶɫɹ ɜɡɞɨɜɠ ɚɞɿɚɛɚɬɢɱɧɨʀ ɩɨɜɟɪɯɧɿ, ɜɡɚєɦɨɞɿɸ ɡɚɬɨɩɥɟɧɨʀ 
ɫɬɪɭɦɢɧɢ ɿ ɬɜɟɪɞɨɝɨ ɬɿɥɚ ɬɚ  ɞɟɹɤɿ ɩɪɨɛɥɟɦɢ ɬɟɩɥɨɜɢɯ ɡɚɜɿɫ. 

Ɇɟɬɨɞɨɦ ɲɚɪɭ ɫɤɿɧɱɟɧɨʀ ɬɨɜɳɢɧɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɧɬɟɝɪɚɥɶɧɢɯ 
ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɭ Д256Ж ɪɨɡɜ’ɹɡɚɧɨ ɡɚɞɚɱɿ ɩɪɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜɿɥɶɧɢɯ 
ɬɭɪɛɭɥɟɧɬɧɢɯ ɿɡɨɬɟɪɦɿɱɧɢɯ ɿ ɧɟɿɡɨɬɟɪɦɿɱɧɢɯ ɫɬɪɭɦɟɧɿɜ ɪɿɞɢɧɢ ɬɚ ɝɚɡɭ, ɚ ɭ 
[257-263Ж ɧɚɜɟɞɟɧɨ ɪɿɲɟɧɧɹ ɡɚɞɚɱ ɩɪɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɧɚɩɿɜɨɛɦɟɠɟɧɢɯ 
ɫɬɪɭɦɟɧɿɜ ɧɟɫɬɢɫɥɢɜɨʀ ɪɿɞɢɧɢ. 

ɍ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɿ ɬɟɨɪɟɬɢɱɧɢɯ ɪɨɛɨɬɚɯ Д260-267Ж ɞɨɫɥɿɞɠɟɧɨ 
ɩɪɢɫɬɿɧɧɿ ɫɬɪɭɦɟɧɟɜɿ ɩɨɬɨɤɢ, ɚ ɭ Д268Ж – ɨɛɬɿɤɚɧɧɹ ɩɨɜɟɪɯɧɿ ɡɚɤɪɭɱɟɧɢɦ 
ɫɬɪɭɦɟɧɟɦ. 

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɿɧɬɟɝɪɚɥɶɧɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɭ Д258, 259, 269Ж ɜɢɤɨɧɚɧɨ 
ɪɨɡɪɚɯɭɧɨɤ ɩɚɪɚɦɟɬɪɿɜ ɧɚɩɿɜɨɛɦɟɠɟɧɨɝɨ ɫɬɪɭɦɟɧɹ ɧɚ ɤɪɢɜɨɥɿɧɿɣɧɿɣ 
ɩɨɜɟɪɯɧɿ. 

Ɋɨɛɨɬɢ Д253, 255, 263, 264, 270-272Ж ɩɪɢɫɜɹɱɟɧɿ ɜɢɜɱɟɧɧɸ ɫɬɪɭɦɟɧɟɜɨɝɨ 
ɨɛɬɿɤɚɧɧɹ ɩɟɪɮɨɪɨɜɚɧɨʀ ɩɨɜɟɪɯɧɿ, ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɜɩɥɢɜ ɜɞɭɜɚɧɧɹ ɿ 
ɜɿɞɫɦɨɤɬɭɜɚɧɧɹ ɪɿɞɢɧɢ ɧɚ ɩɪɨɮɿɥɶ ɲɜɢɞɤɨɫɬɿ, ɧɚɩɪɭɝɭ ɩɨɜɟɪɯɧɟɜɨɝɨ ɬɟɪɬɹ 
ɬɚ ɿɧ. 

ȼɩɥɢɜ ɜɞɭɜɚɧɧɹ ɪɟɱɨɜɢɧɢ ɱɟɪɟɡ ɩɟɪɮɨɪɨɜɚɧɭ ɩɨɜɟɪɯɧɸ ɧɚ ɩɨɜɟɪɯɧɟɜɟ 
ɬɟɪɬɹ ɿ ɬɟɩɥɨɩɟɪɟɞɚɱɭ ɭ ɬɭɪɛɭɥɟɧɬɧɨɦɭ ɩɪɢɦɟɠɨɜɨɦɭ ɲɚɪɿ ɚɧɚɥɿɡɭєɬɶɫɹ ɭ 
[255, 270-275]. 

ɍ ɡɜ’ɹɡɤɭ ɿɡ ɫɤɥɚɞɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɧɟɿɡɨɬɟɪɦɿɱɧɨɝɨ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ, 
ɭɬɜɨɪɟɧɨɝɨ ɧɚɩɿɜɨɛɦɟɠɟɧɢɦ ɫɬɪɭɦɟɧɟɦ ɩɪɢ ɨɛɬɿɤɚɧɧɿ ɩɟɪɮɨɪɨɜɚɧɨʀ  
ɩɨɜɟɪɯɧɿ, ɜɟɥɢɤɟ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɥɢ ɦɟɬɨɞɢ ɪɨɡɪɚɯɭɧɤɭ ɩɚɪɚɦɟɬɪɿɜ, ɭ ɹɤɢɯ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɿɧɬɟɝɪɚɥɶɧɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɱɢ ɚɜɬɨɦɨɞɟɥɶɧɿɫɬɶ 
ɪɨɡɜ’ɹɡɤɭ Д268, 276Ж. Ɍɚɤɢɦɢ ɦɟɬɨɞɚɦɢ ɭ Д259Ж ɪɨɡɪɚɯɨɜɚɧɨ ɩɚɪɚɦɟɬɪɢ 

ɩɨɱɚɬɤɨɜɨʀ ɿ ɩɟɪɟɯɿɞɧɨʀ ɞɿɥɹɧɨɤ ɡɚɬɨɩɥɟɧɨʀ ɬɭɪɛɭɥɟɧɬɧɨʀ ɫɬɪɭɦɢɧɢ, ɳɨ 
ɪɨɡɩɨɜɫɸɞɠɭєɬɶɫɹ ɩɨ ɩɨɜɟɪɯɧɿ ɰɢɥɿɧɞɪɚ ɜɡɞɨɜɠ ɣɨɝɨ ɬɜɿɪɧɨʀ, ɚ ɭ Д269Ж – 

ɜɿɫɟɫɢɦɟɬɪɢɱɧɨʀ ɧɚɩɿɜɨɛɦɟɠɟɧɨʀ ɫɬɪɭɦɢɧɢ ɧɟɫɬɢɫɥɢɜɨʀ ɪɿɞɢɧɢ ɭ 
ɫɭɩɭɬɧɶɨɦɭ ɝɪɚɞɿєɧɬɧɨɦɭ ɩɨɬɨɰɿ. 

 

4.1.3. Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɬɟɨɪɿʀ ɪɨɡɪɚɯɭɧɤɭ ɩɨɬɨɤɿɜ ɭ ɬɪɭɛɚɯ ɿ ɦɿɠ 
ɬɪɭɛɚɦɢ 

 

ɉɪɢ ɥɚɦɿɧɚɪɧɿɣ ɬɟɱɿʀ ɭ ɩɟɪɮɨɪɨɜɚɧɿɣ ɬɪɭɛɿ ɪɿɞɢɧɚ ɧɚɞɯɨɞɢɬɶ ɭ ɬɪɭɛɭ ɡ 
ɪɿɜɧɨɦɿɪɧɨɸ ɲɜɢɞɤɿɫɬɸ, ɩɪɢɱɨɦɭ ɧɚ ɫɬɿɧɤɚɯ ɭɬɜɨɪɸєɬɶɫɹ ɩɪɢɦɟɠɨɜɢɣ 
ɲɚɪ ɡɦɿɧɧɨʀ ɬɨɜɳɢɧɢ. ȼɧɚɫɥɿɞɨɤ ɰɶɨɝɨ ɧɚ ɩɨɱɚɬɤɨɜɿɣ ɞɿɥɹɧɰɿ ɬɪɭɛɢ 
ɩɪɨɮɿɥɶ ɲɜɢɞɤɨɫɬɿ ɡɦɿɧɸєɬɶɫɹ. ɇɚ ɞɟɹɤɿɣ ɜɿɞɞɚɥɿ ɜɿɞ ɜɯɨɞɭ ɭ ɬɪɭɛɭ 
ɬɨɜɳɢɧɚ ɩɪɢɦɟɠɨɜɨɝɨ ɲɚɪɭ ɫɬɚє ɪɿɜɧɨɸ ɪɚɞɿɭɫɭ ɬɪɭɛɢ, ɿ ɧɚɞɚɥɿ ɩɪɨɮɿɥɶ 
ɲɜɢɞɤɨɫɬɿ ɧɟ ɡɦɿɧɸєɬɶɫɹ. Ⱦɨɜɠɢɧɚ ɩɨɱɚɬɤɨɜɨʀ ɞɿɥɹɧɤɢ ɩɪɢ 1000Re   

ɧɚɛɥɢɠɟɧɨ ɞɨɪɿɜɧɸє 30 ɞɿɚɦɟɬɪɚɦ ɬɪɭɛɢ Д277, 278]. 
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ɇɟɯɬɭɸɱɢ ɦɚɫɨɜɢɦɢ ɫɢɥɚɦɢ ɿ ɜɪɚɯɨɜɭɸɱɢ ɬɟ, ɳɨ ɩɨɬɿɤ ɦɚє ɨɫɶɨɜɭ 

ɫɢɦɟɬɪɿɸ 0xv
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ɪɿɜɧɹɧɧɹ ɧɟɪɨɡɪɢɜɧɨɫɬɿ ɭ ɰɢɥɿɧɞɪɢɱɧɢɯ ɤɨɨɪɞɢɧɚɬɚɯ ɡɚ ɩɨɱɚɬɤɨɜɨɸ 
ɞɿɥɹɧɤɨɸ ɦɚɬɢɦɭɬɶ ɜɢɝɥɹɞ: 

2

2

1x x x
r

dv d v dv dP
v

dr r dr dxdr
 

 
  
 

   , 
 

        (4.1) 
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ɡ ɝɪɚɧɢɱɧɢɦɢ ɭɦɨɜɚɦɢ: 
0xv  , r wv v  ɩɪɢ r R ; 

xv u , 0rv   ɩɪɢ 0r  . 

Ɍɭɬ R – ɪɚɞɿɭɫ ɬɪɭɛɢ, wv  – ɲɜɢɞɤɿɫɬɶ ɜɢɬɿɤɚɧɧɹ ɪɿɞɢɧɢ ɱɟɪɟɡ 
ɩɟɪɮɨɪɨɜɚɧɭ ɩɨɜɟɪɯɧɸ, ɜɿɫɶ ox  ɫɩɿɜɩɚɞɚє ɡ ɜɿɫɫɸ ɬɪɭɛɢ. 

ȱɡ ɪɿɜɧɹɧɧɹ (4.2) ɦɚєɦɨ r w
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 . ɉɿɫɥɹ ɩɨɫɥɿɞɨɜɧɨɝɨ ɩɨɞɜɿɣɧɨɝɨ 

ɿɧɬɟɝɪɭɜɚɧɧɹ ɪɿɜɧɹɧɧɹ (4.1) ɨɞɟɪɠɢɦɨ 
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cdP r
v c r

dx c c


 
  


. 

 

Ⱦɨɜɿɥɶɧɿ ɫɬɚɥɿ ɿɧɬɟɝɪɭɜɚɧɧɹ c2 ɿ c3 ɡɧɚɯɨɞɹɬɶɫɹ ɿɡ ɝɪɚɧɢɱɧɢɯ ɭɦɨɜ; 
ɩɪɢɣɧɹɬɨ ɩɨɡɧɚɱɟɧɧɹ 1 wɫ v R . 

ȼɢɤɨɪɢɫɬɚɜɲɢ ɞɨɩɭɳɟɧɧɹ, ɳɨ ɩɪɢ ɦɚɥɿɣ ɲɜɢɞɤɨɫɬɿ wv , 

1

0

1

c

r

R

 
 
 

 , ɡɧɚɣɞɟɦɨ 

 2 2

0 1

1 1

2 2x

dP
v r R

dx c 
 


. 

 

         (4.3) 
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Ɉɫɤɿɥɶɤɢ 
dP P

const
dx l

    ( P  – ɩɟɪɟɩɚɞ ɬɢɫɤɭ ɭ ɬɪɭɛɿ 

ɞɨɜɠɢɧɨɸ l ), ɬɨ ɨɛ’єɦɧɚ ɜɢɬɪɚɬɚ Q  ɪɿɜɧɚ 

 
4

0 0 1

2
4 2

R

x

PR
Q v rdr

l c


 
 

 . 
 

         (4.4) 

ɋɟɤɭɧɞɧɚ ɨɛ’єɦɧɚ ɜɢɬɪɚɬɚ ɩɪɢ ɭɫɬɚɥɟɧɨɦɭ ɥɚɦɿɧɚɪɧɨɦɭ ɪɭɫɿ 
ɧɟɫɬɢɫɥɢɜɨʀ ɪɿɞɢɧɢ ɭ ɩɟɪɮɨɪɨɜɚɧɿɣ ɰɢɥɿɧɞɪɢɱɧɿɣ ɬɪɭɛɿ ɩɪɨɩɨɪɰɿɣɧɚ 
ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ ɧɚ ɨɞɢɧɢɰɸ ɞɨɜɠɢɧɢ ɬɪɭɛɢ ɿ ɱɟɬɜɟɪɬɨɦɭ ɫɬɟɩɟɧɸ ʀʀ 
ɪɚɞɿɭɫɚ. əɤɳɨ ɪɿɞɢɧɚ ɜɢɬɿɤɚє ɱɟɪɟɡ ɨɬɜɨɪɢ ɿɡ ɬɪɭɛɢ, ɨɛ’єɦɧɚ ɜɢɬɪɚɬɚ 
ɡɦɟɧɲɭєɬɶɫɹ (

0 12 ɫ   ɡɛɿɥɶɲɭєɬɶɫɹ, 1 0ɫ  ). 

ȼɟɥɢɱɢɧɚ ɫɟɪɟɞɧɶɨʀ ɲɜɢɞɤɨɫɬɿ  x ɫɟɪv ɛɭɞɟ 

   
2

2
0 14 2

x ɫɟɪ
Q PR

v
R l c  

 


. 
 

         (4.5) 

ɇɚɣɛɿɥɶɲɟ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ  
maxxv , ɹɤ ɜɢɞɧɨ ɿɡ (4.3), ɛɭɞɟ ɧɚ ɨɫɿ 

ɬɪɭɛɢ, ɬɨɛɬɨ ɩɪɢ 0r  , 

    2

max 0
0 1

1 1

2 2x x r

P
v v R

l c 
 


. 

 

         (4.6) 

Ɂɧɚɣɞɟɦɨ ɜɟɥɢɱɢɧɭ ɨɩɨɪɭ ɩɪɢ ɪɭɫɿ ɪɿɞɢɧɢ ɭ ɩɟɪɮɨɪɨɜɚɧɿɣ ɬɪɭɛɿ. Ⱦɥɹ 
ɭɫɬɚɥɟɧɨɝɨ ɪɭɯɭ ɭ ɰɢɥɿɧɞɪɢɱɧɢɯ ɬɪɭɛɚɯ ɨɩɿɪ ɧɚ ɞɚɧɿɣ ɞɿɥɹɧɰɿ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɩɟɪɟɩɚɞɨɦ ɬɢɫɤɭ 

 2

2

x ɫɟɪvl
P

d


  , 

 

         (4.7) 

ɬɭɬ   - ɤɨɟɮɿɰɿєɧɬ ɨɩɨɪɭ, d  - ɞɿɚɦɟɬɪ ɬɪɭɛɢ. 
ȱɡ (4.5) ɿ (4.7) ɨɞɟɪɠɢɦɨ ɡɚɤɨɧ ɨɩɨɪɭ ɥɚɦɿɧɚɪɧɨɝɨ ɪɭɯɭ ɜ’ɹɡɤɨʀ ɪɿɞɢɧɢ ɭ 

ɩɟɪɮɨɪɨɜɚɧɿɣ ɬɪɭɛɿ 
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64 1
1 Re ;

Re 2
w    

 

 
0

Re ;
x ñåð

v d




0

Re .w
w

v R


  

 

        (4.8) 

Ɂɧɚɸɱɢ  , ɡɧɚɯɨɞɢɦɨ P  ɿ ɜɟɥɢɱɢɧɭ ɩɨɬɭɠɧɨɫɬɿ, ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɬɪɚɬɢ Q  (ɦ3/ɫ).  

Ⱦɨɫɥɿɞɢɦɨ ɜɩɥɢɜ ɬɟɩɥɨɨɛɦɿɧɭ ɩɪɢ ɭɫɬɚɥɟɧɨɦɭ ɥɚɦɿɧɚɪɧɨɦɭ ɪɭɫɿ ɪɿɞɢɧɢ 
ɭ ɤɪɭɝɥɿɣ ɰɢɥɿɧɞɪɢɱɧɿɣ ɬɪɭɛɿ, ɱɟɪɟɡ ɩɨɜɟɪɯɧɸ ɹɤɨʀ ɜɢɬɿɤɚє ɪɿɞɢɧɚ ɿɡ 
ɫɬɚɥɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ, ɧɚ ɩɚɪɚɦɟɬɪɢ ɩɨɬɨɤɭ. ȼɜɟɞɟɦɨ ɩɨɡɧɚɱɟɧɧɹ: wT - 

ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ (ɩɨɜɟɪɯɧɿ ɬɪɭɛɢ); mT  - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɨɫɿ ɬɪɭɛɢ; 

m w mT T    - ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ ɦɿɠ ɜɿɫɫɸ ɿ ɫɬɿɧɤɨɸ ɬɪɭɛɢ; 

wT T    - ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ ɦɿɠ ɬɨɱɤɨɸ ɪɿɞɢɧɢ ɿ ɫɬɿɧɤɨɸ ɬɪɭɛɢ. 
ɉɪɢ ɭɫɬɚɥɟɧɨɦɭ ɪɭɫɿ ɪɿɞɢɧɢ ɬɟɦɩɟɪɚɬɭɪɚ ɭ ɞɨɜɿɥɶɧɿɣ ɬɨɱɰɿ ɛɭɞɟ 

ɡɚɥɟɠɚɬɢ ɜɿɞ ɪɚɞɿɭɫɚ, ɬɨɛɬɨ ɜɿɞɞɚɥɿ ɬɨɱɤɢ ɜɿɞ ɨɫɿ ɬɪɭɛɢ. 
Ȼɭɞɟɦɨ ɲɭɤɚɬɢ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ   ɭ ɜɢɝɥɹɞɿ: 

2 3
0 1 2 3a a y a y a y     ,         (4.9) 

ɞɟ y  – ɜɿɞɞɚɥɶ ɜɿɞ ɨɫɿ ɬɪɭɛɢ. 

Ʉɨɟɮɿɰɿєɧɬɢ 
0 1 2 3, , ,a a a a  ɡɧɚɣɞɟɦɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɝɪɚɧɢɱɧɢɯ ɭɦɨɜ: 

m  , 0
d

dy

   ɩɪɢ 0y  ; 
 

      (4.10) 

0  , 
2

2

1

ww

d T dT

R dydy

   
        

   ɩɪɢ y R . 
 

Ⱦɪɭɝɚ ɭɦɨɜɚ ɧɚ ɫɬɿɧɰɿ (4.10) ɨɞɟɪɠɚɧɚ ɿɡ ɬɚɤɢɯ ɦɿɪɤɭɜɚɧɶ. əɤɳɨ 
ɞɨɩɭɫɬɢɬɢ, ɳɨ ɬɟɩɥɨɨɛɦɿɧ ɛɥɢɡɶɤɨ ɜɿɞ ɫɬɿɧɤɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɬɿɥɶɤɢ ɱɟɪɟɡ 
ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ, ɬɨ ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɚ, ɳɨ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɰɢɥɿɧɞɪɢɱɧɭ 

ɩɨɜɟɪɯɧɸ ɿɡ ɪɚɞɿɭɫɨɦ y
 ɿ ɞɨɜɠɢɧɨɸ l , ɜɢɪɚɡɢɬɶɫɹ ɬɚɤ: 

2
dT

Q yl
dy

  . 
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Ɍɨɞɿ 
2

dT Q

dy yl
 , 

2

2 2

1 1

2

d T Q dT

l y dydy y
    . 

ȼɢɤɨɪɢɫɬɚɜɲɢ (4.2), ɨɞɟɪɠɢɦɨ ɫɢɫɬɟɦɭ ɪɿɜɧɹɧɶ: 

0 ma  ; 
1 0a  ; 

2 3
0 1 2 3 0a a R a R a R    ; 

 2
2 3 1 2 3

1
2 6 2 3a a R a a R a R

R
     . 

ɉɿɫɥɹ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɰɿєʀ ɫɢɫɬɟɦɢ, ɡɧɚɣɞɟɦɨ ɛɟɡɪɨɡɦɿɪɧɢɣ ɩɪɨɮɿɥɶ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɩɨɪɭ: 

2 3
9 4

1
5 5m

y y

R R




   
   
   

   . 
 

      (4.11) 

Ɍɟɩɥɨɜɢɣ ɩɨɬɿɤ ɧɚ ɨɞɢɧɢɰɸ ɩɨɜɟɪɯɧɿ ɫɬɿɧɤɢ ɬɪɭɛɢ: 

6

5
m

w

d
q

dy R

 
 
  
 

   . 
 

      (4.12) 

Ʉɿɥɶɤɿɫɬɶ ɬɟɩɥɚ, ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɪɿɞɢɧɢ ɱɟɪɟɡ ɩɨɜɟɪɯɧɸ ɬɪɭɛɢ, 

12
2

5 mQ Rlq l    . 
 

Ⱦɥɹ ɩɟɪɟɯɨɞɭ ɞɨ ɛɟɡɪɨɡɦɿɪɧɢɯ ɜɟɥɢɱɢɧ ɡɧɚɣɞɟɦɨ ɤɨɟɮɿɰɿєɧɬ 
ɬɟɩɥɨɨɛɦɿɧɭ  , ɨɛɱɢɫɥɟɧɢɣ ɱɟɪɟɡ ɪɿɡɧɢɰɸ ɦɿɠ ɫɟɪɟɞɧɶɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ 
ɪɿɞɢɧɢ ɿ ɬɟɦɩɟɪɚɬɭɪɨɸ ɫɬɿɧɤɢ. 

Ɍɨɞɿ ɜɟɥɢɱɢɧɚ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɭ ɛɭɞɟ: 

 wq T T    . 
     (4.13) 

ȼɢɬɿɤɚɧɧɹ ɪɟɱɨɜɢɧɢ ɱɟɪɟɡ ɨɬɜɨɪɢ ɜ ɫɬɿɧɰɿ ɬɪɭɛɢ ɜɩɥɢɜɚє ɧɚ ɫɟɪɟɞɧɿɣ 

ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ  , ɚ ɨɬɠɟ, ɜɩɥɢɜɚє ɧɚ ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ q . 

ɋɟɪɟɞɧє ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɡɧɚɣɞɟɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 
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0
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uTrdr

T

urdr





. 

 

 

     (4.14) 

ȼɢɤɨɪɢɫɬɚɜɲɢ ɩɪɨɮɿɥɶ ɲɜɢɞɤɨɫɬɟɣ (4.3) ɿ ɬɟɦɩɟɪɚɬɭɪ (4.11), 
ɨɞɟɪɠɢɦɨ: 

0,583w mT T    , 

0,583 mq    , 

 

ɿɡ (4.12), (4.13) 4,12
d

  . 

Ɂɚɤɨɧ ɩɟɪɟɧɨɫɭ ɬɟɩɥɚ ɞɥɹ ɫɬɚɛɿɥɿɡɨɜɚɧɨɝɨ ɥɚɦɿɧɚɪɧɨɝɨ ɪɭɯɭ ɪɿɞɢɧɢ ɭ 
ɬɪɭɛɿ: 

4,12
d

Nu

  . 

 

      (4.15) 

ȼ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɚɯ (4.11)-(4.15) ɲɜɢɞɤɿɫɬɶ ɜɢɬɿɤɚɧɧɹ ɪɿɞɢɧɢ ɜ 
ɹɜɧɨɦɭ ɜɢɝɥɹɞɿ ɧɟ ɩɪɢɫɭɬɧɹ. Ɉɱɟɜɢɞɧɨ ɩɨɞɚɱɚ ɪɿɞɢɧɢ ɜɩɥɢɜɚє ɧɚ ɪɨɡɜ’ɹɡɨɤ 
ɡɚɞɚɱɿ ɱɟɪɟɡ ɬɟɦɩɟɪɚɬɭɪɭ wT  ɧɚ ɫɬɿɧɰɿ ɭ ɧɟɹɜɧɨɦɭ ɜɢɝɥɹɞɿ. 

ɉɨɩɟɪɟɱɧɚ ɫɤɥɚɞɨɜɚ ɲɜɢɞɤɨɫɬɿ ɧɚ ɩɨɜɟɪɯɧɿ ɬɪɭɛɢ ɜɩɥɢɜɚє ɧɚ ɪɨɡɩɨɞɿɥ 
ɲɜɢɞɤɨɫɬɟɣ (4.3), ɫɟɪɟɞɧɸ ɲɜɢɞɤɿɫɬɶ (4.5), ɦɚɤɫɢɦɚɥɶɧɭ ɲɜɢɞɤɿɫɬɶ (4.6), 
ɩɟɪɟɩɚɞ ɬɢɫɤɭ (4.7), ɡɚɤɨɧ ɨɩɨɪɭ ɥɚɦɿɧɚɪɧɨɝɨ ɪɭɯɭ ɪɿɞɢɧɢ (4.8). 

ɍ ɜɢɪɚɡɿ ɞɥɹ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ (4.14) ɦɧɨɠɧɢɤɢ, ɹɤɿ 
ɡɚɥɟɠɚɬɶ ɜɿɞ wv , ɫɤɨɪɨɱɭɸɬɶɫɹ, ɬɨɦɭ ɭ ɧɚɫɬɭɩɧɢɯ ɪɟɡɭɥɶɬɚɬɚɯ ɲɜɢɞɤɿɫɬɶ 
ɜɢɬɿɤɚɧɧɹ ɜɿɞɫɭɬɧɹ ɭ ɹɜɧɨɦɭ ɜɢɝɥɹɞɿ. 

ɇɟɯɚɣ ɦɿɠ ɞɜɨɦɚ ɫɩɿɜɜɿɫɧɢɦɢ ɰɢɥɿɧɞɪɚɦɢ, ɜɿɫɶ ɹɤɢɯ ɫɩɿɜɩɚɞɚє ɡ ɜɿɫɫɸ 
oz  (ɪɢɫ. 4.5), ɪɭɯɚєɬɶɫɹ ɪɿɞɢɧɚ. Ʉɨɨɪɞɢɧɚɬɧɚ ɜɿɫɶ or  ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ 
ɞɨ oz . 

Ɋɚɞɿɭɫ ɡɨɜɧɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ R . ɑɟɪɟɡ ɨɬɜɨɪɢ ɧɚ ɩɨɜɟɪɯɧɿ 
ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ ɪɚɞɿɭɫɚ 1R  ɭ ɩɨɬɿɤ ɜɢɬɿɤɚє ɪɿɞɢɧɚ ɿɡ ɲɜɢɞɤɿɫɬɸ 

wv .  
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Ɋɢɫ. 4.5. Ɍɟɱɿɹ ɦɿɠ ɫɩɿɜɜɿɫɧɢɦɢ ɰɢɥɿɧɞɪɚɦɢ 

 

Ⱦɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɝɿɞɪɚɜɥɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɥɚɦɿɧɚɪɧɨɝɨ ɭɫɬɚɥɟɧɨɝɨ 
ɩɨɬɨɤɭ ɜɢɤɨɪɢɫɬɚɧɨ ɪɿɜɧɹɧɧɹ ɇɚɜ’є-ɋɬɨɤɫɚ ɬɚ ɪɿɜɧɹɧɧɹ ɧɟɪɨɡɪɢɜɧɨɫɬɿ ɭ 
ɰɢɥɿɧɞɪɢɱɧɢɯ ɤɨɨɪɞɢɧɚɬɚɯ, ɡɧɟɯɬɭɜɚɜɲɢ ɦɚɫɨɜɢɦɢ ɫɢɥɚɦɢ, ɩɪɢ 
ɪɿɜɧɨɦɿɪɧɨɦɭ ɜɢɬɿɤɚɧɧɿ ɪɿɞɢɧɢ ɱɟɪɟɡ ɨɬɜɨɪɢ ɧɚ ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ 
ɰɢɥɿɧɞɪɚ ɭ ɜɢɝɥɹɞɿ: 

2

2

1z z z
r

dv d v dv dP
v

dr r dr dzdr
 

 
  
 

   , 
 

        (4.16) 

0r rdv v

dr r
  , 

 

        (4.17) 

ɿɡ ɝɪɚɧɢɱɧɢɦɢ ɭɦɨɜɚɦɢ 

r wv v , 0zv   ɩɪɢ 1r R ;          (4.18) 

0zv   ɩɪɢ r R .  

ɉɪɢ ɰɶɨɦɭ ɩɪɢɣɧɹɬɨ ɩɪɢɩɭɳɟɧɧɹ, ɳɨ ɩɨɬɿɤ ɦɚє ɨɫɶɨɜɭ ɫɢɦɟɬɪɿɸ, ɚ 

ɨɬɠɟ, 0zv


 


,  rv r ,  zv r  [278, 279]. 

ȱɡ ɪɿɜɧɹɧɧɹ (4.17) ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ (4.18) ɦɚєɦɨ 1
r w

R
v v

r
 . 

Ɍɨɞɿ ɪɿɜɧɹɧɧɹ (4.16) ɞɚє 
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Re
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1 1 Re
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1
1 1

2 2 Re 1

w
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w

r

RdP
v r R R R

dz c

        
 
 
  


   

 

 

 

 

   (4.19) 

1

0

;Re w
w

v R


  

1

.
R

c
R

  
 

Ʉɨɥɢ 0wRe  , ɪɨɡɩɨɞɿɥ ɲɜɢɞɤɨɫɬɟɣ (4.19) ɩɨɜɢɧɟɧ ɩɟɪɟɯɨɞɢɬɢ ɭ 
ɪɨɡɩɨɞɿɥ ɲɜɢɞɤɨɫɬɟɣ ɩɪɢ ɜɿɞɫɭɬɧɨɫɬɿ ɩɨɩɟɪɟɱɧɨʀ ɫɤɥɚɞɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɧɚ 
ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ ( 0wv  ), ɚ ɬɨɦɭ ɡɚɦɿɧɢɦɨ, ɡɝɿɞɧɨ 

ɩɪɚɜɢɥɭ Ʌɚɩɿɬɚɥɹ, 

Re

1

Re

1

1

w

w

r
R

c

 
 
 
 




 ɧɚ 1

ln

ln

r
R

c
, ɳɨ ɧɟ ɫɭɩɟɪɟɱɢɬɶ ɭɦɨɜɚɦ 

ɩɪɢ r R , 1r R , ɬɨɞɿ 

 
2 2

2 2 1
1

1

ln .
2 2 Re ln

z

w

P R R r
v R r

l c R
  

     
       (4.20) 

Ɍɭɬ P  - ɩɟɪɟɩɚɞ ɬɢɫɤɭ ɦɿɠ ɰɢɥɿɧɞɪɚɦɢ, l  - ɞɨɜɠɢɧɚ ɰɢɥɿɧɞɪɿɜ, 

.
dP P

dz l


   

ɇɚɣɛɿɥɶɲɟ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɨɞɟɪɠɢɦɨ ɿɡ (4.20) ɩɪɢ 1R r R   ɭ 
ɜɢɝɥɹɞɿ 

   
2
1 2max

1

ln
2 22 2 Re

z
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P a a
v R a

Rl
 
 
 
 

  


  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 171 

ɩɪɢ 
2

a
r  , 

2 2
1

ln

R R
a

c

 . 

Ɂɧɚɣɞɟɦɨ ɫɟɤɭɧɞɧɭ ɨɛ’єɦɧɭ ɜɢɬɪɚɬɭ ɧɟɫɬɢɫɥɢɜɨʀ ɪɿɞɢɧɢ ɩɪɢ 
ɭɫɬɚɥɟɧɨɦɭ ɥɚɦɿɧɚɪɧɨɦɭ ɩɨɬɨɰɿ ɦɿɠ ɰɢɥɿɧɞɪɚɦɢ 

 
 

1

2
2 2

14 4
12

ln4 2 Re

R

z
wR

R RP
Q v rdr R R

cl




 
 
 
 
 

   


. 

Ɇɚɸɱɢ ɨɛ’єɦɧɭ ɫɟɤɭɧɞɧɭ ɜɢɬɪɚɬɭ, ɡɧɚɣɞɟɦɨ ɫɟɪɟɞɧɸ ɲɜɢɞɤɿɫɬɶ 

       2 2
12 2

1
4 2 Re

z ɫɟɪ
w

Q P
v R R a

lR R 
   


. 
 

    (4.21) 

ȱɡ (4.21) ɨɞɟɪɠɢɦɨ ɧɚɛɥɢɠɟɧɭ ɮɨɪɦɭɥɭ ɞɥɹ ɜɬɪɚɬɢ ɬɢɫɤɭ 

  
2 2

1

4 2 Rew z ɫɟɪl v
P

R R a

 
 

 
. 

 

        (4.22) 

ɍ ɬɟɯɧɿɱɧɢɯ ɪɨɡɪɚɯɭɧɤɚɯ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɟɪɟɩɚɞ ɬɢɫɤɭ ɭ ɜɢɝɥɹɞɿ 

 2

2

z ɫɟɪvl
P

d


  ,  12d R R  . 

 

        (4.23) 

ȱɡ ɮɨɪɦɭɥ (4.22) ɿ (4.23) ɡɧɚɯɨɞɢɦɨ ɜɟɥɢɱɢɧɭ ɤɨɟɮɿɰɿєɧɬɚ ɨɩɨɪɭ 

   2
2

2

32 2 Re 1

1
Re 1

ln

w c

c
c

c


 
  
 

 


 
, 

 
0

Re
z ɫɟɪv d


 . 

 

         (4.24) 

Ʉɨɥɢ 1 0R   (ɥɚɦɿɧɚɪɧɢɣ ɩɨɬɿɤ ɭ ɬɪɭɛɿ, 0wRe  ), 0a , 

ɨɞɟɪɠɢɦɨ ɤɨɟɮɿɰɿєɧɬ ɨɩɨɪɭ ɭ ɬɪɭɛɿ ɪɚɞɿɭɫɚ R  

64

Re
  . 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 172 

Ⱦɥɹ ɞɭɠɟ ɜɭɡɶɤɢɯ ɤɿɥɶɰɟɜɢɯ ɳɿɥɢɧ, ɬɨɛɬɨ 
1R R , 

22a R , ɚ 

ɨɬɠɟ  22 2
1 1R R a R R    . 

Ɍɨɞɿ 
64 1

1 Re
Re 2 w  

 
 

  , ɳɨ ɩɿɞɬɜɟɪɞɠɭє (4.8). 

ȼɢɪɚɡ (4.24) є ɡɚɤɨɧɨɦ ɨɩɨɪɭ ɞɥɹ ɥɚɦɿɧɚɪɧɨɝɨ ɩɨɬɨɤɭ ɪɿɞɢɧɢ ɦɿɠ 
ɫɩɿɜɜɿɫɧɢɦɢ ɰɢɥɿɧɞɪɚɦɢ, ɤɨɥɢ ɱɟɪɟɡ ɨɬɜɨɪɢ ɧɚ ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ 
ɰɢɥɿɧɞɪɚ ɩɨɞɚєɬɶɫɹ ɪɟɱɨɜɢɧɚ. 

Ʌɿɧɿɹ 
0
  (ɪɢɫ. 4.6) ɜɿɞɩɨɜɿɞɚє ɡɚɤɨɧɭ ɨɩɨɪɭ 0

64

Re
   ɿ ɧɚɣɤɪɚɳɢɦ 

ɱɢɧɨɦ ɜɿɞɩɨɜɿɞɚє ɪɟɡɭɥɶɬɚɬɚɦ ɜɢɦɿɪɸɜɚɧɶ (ɞɥɹ ɥɚɦɿɧɚɪɧɨʀ ɬɟɱɿʀ) Ƚ. ɏɚɝɟɧɚ 
Д280Ж. Ⱦɥɹ 

1  ɜɡɹɬɨ 1wRe  , 2c  ; 
1  ɜɿɞɩɨɜɿɞɚє 1wRe  , 

2c  .  

 

 

Ɋɢɫ. 4.6. Ɂɚɥɟɠɧɿɫɬɶ ɤɨɟɮɿɰɿєɧɬɚ ɨɩɨɪɭ   ɜɿɞ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ  
ɩɪɢ ɥɚɦɿɧɚɪɧɿɣ ɬɟɱɿʀ ɦɿɠ ɫɩɿɜɜɿɫɧɢɦɢ ɰɢɥɿɧɞɪɚɦɢ 

 

Ⱥɧɚɥɿɡ ɡɚɥɟɠɧɨɫɬɟɣ ɩɨɤɚɡɭє, ɳɨ ɜɿɞɜɟɞɟɧɧɹ ɪɟɱɨɜɢɧɢ (ɥɿɧɿɹ 1 ) 

ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ  ; ɩɪɢ ɜɢɬɿɤɚɧɧɿ ɪɟɱɨɜɢɧɢ (ɥɿɧɿɹ 1 ) 

ɤɨɟɮɿɰɿєɧɬ ɨɩɨɪɭ ɡɦɟɧɲɭєɬɶɫɹ.  

Ⱦɨɬɢɱɧɚ ɧɚɩɪɭɝɚ ɬɟɪɬɹ ɧɚ ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ (ɩɨɪɢɫɬɨɝɨ) ɰɢɥɿɧɞɪɚ 
ɞɨɪɿɜɧɸє 
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1

2
1 1

2
ln2 2 Re

z
w

wr R

R Pdv c

dr cl
 



 
  
 

   


. 
 

     (4.25) 

Ⱦɨɫɥɿɞɢɦɨ ɜɩɥɢɜ ɬɟɩɥɨɨɛɦɿɧɭ ɧɚ ɩɚɪɚɦɟɬɪɢ ɩɨɬɨɤɭ ɦɿɠ ɫɩɿɜɜɿɫɧɢɦɢ 
ɰɢɥɿɧɞɪɚɦɢ ɩɪɢ ɭɫɬɚɥɟɧɨɦɭ ɥɚɦɿɧɚɪɧɨɦɭ ɩɨɬɨɰɿ ɪɿɞɢɧɢ, ɤɨɥɢ ɱɟɪɟɡ ɨɬɜɨɪɢ 
ɧɚ ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ ɩɨɞɚєɬɶɫɹ ɪɟɱɨɜɢɧɚ. ȼɜɟɞɟɦɨ 
ɩɨɡɧɚɱɟɧɧɹ: wT  – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ ɪɚɞɿɭɫɚ 

1R ; RT  – ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɿ ɡɨɜɧɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ ɪɚɞɿɭɫɚ R ; 

wR RT T    – ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ ɦɿɠ ɰɢɥɿɧɞɪɚɦɢ; wT T    - 

ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ ɦɿɠ ɬɨɱɤɨɸ ɪɿɞɢɧɢ ɿ ɫɬɿɧɤɨɸ ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ. 
ɉɪɢ ɭɫɬɚɥɟɧɨɦɭ ɪɭɫɿ ɪɿɞɢɧɢ ɬɟɦɩɟɪɚɬɭɪɚ ɭ ɞɨɜɿɥɶɧɿɣ ɬɨɱɰɿ ɛɭɞɟ 

ɡɚɥɟɠɚɬɢ ɜɿɞ ɜɿɞɞɚɥɿ ɬɨɱɤɢ ɜɿɞ ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ, ɬɨɛɬɨ 
1y r R  . 

Ȼɭɞɟɦɨ ɲɭɤɚɬɢ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ   ɭ ɜɢɝɥɹɞɿ 
2

0 1 22 2
a a

a a r a r
   
   
   
   

     , 

 

     (4.26) 

ɞɟ r  – ɜɿɞɞɚɥɶ ɜɿɞ ɨɫɿ ɰɢɥɿɧɞɪɿɜ. Ʉɨɟɮɿɰɿєɧɬɢ 
0 1 2, ,a a a  ɡɧɚɣɞɟɦɨ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɝɪɚɧɢɱɧɢɯ ɭɦɨɜ: 
0   ɩɪɢ 1r R ; 

      m  , 0
d

dr

   ɩɪɢ 
2

a
r  , 

 

      (4.27) 

m m wT T    – ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɩɿɪ ɦɿɠ ɰɢɥɿɧɞɪɢɱɧɨɸ ɩɨɜɟɪɯɧɟɸ 

2r ɚ  ɿ ɫɬɿɧɤɨɸ ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ; 2r ɚ  - ɩɨɜɟɪɯɧɹ, ɧɚ 

ɹɤɿɣ ɲɜɢɞɤɿɫɬɶ ɦɚɤɫɢɦɚɥɶɧɚ,  
maxzv . 

ȼɢɤɨɪɢɫɬɚɜɲɢ (4.27), ɨɞɟɪɠɢɦɨ ɫɢɫɬɟɦɭ ɪɿɜɧɹɧɶ: 
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2

0 1 1 2 1

0

1

0 2 2 ,

,

0 .
m

a a R ɚ К R ɚ
a

a




       
   







    




 

Ɋɨɡɜ’ɹɡɤɨɦ ɫɢɫɬɟɦɢ є ɛɟɡɪɨɡɦɿɪɧɢɣ ɩɪɨɮɿɥɶ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɩɨɪɭ 

2

1

2
1

2m

r ɚ
R ɚ




 
 
  
 

 


. 

 

 

      (4.28) 

Ɍɟɩɥɨɜɢɣ ɩɨɬɿɤ ɧɚ ɨɞɢɧɢɰɸ ɩɨɜɟɪɯɧɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɩɨɪɢɫɬɨɝɨ ɰɢɥɿɧɞɪɚ 
ɜɢɪɚɠɚєɬɶɫɹ ɮɨɪɦɭɥɨɸ 

' '

1

2
2

m

w

d
q

dr R à

 
 
  
 

 


, 

ɞɟ Ȝ′ - ɤɨɟɮɿɰɿєɧɬ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ. 

 

      (4.29) 

 

 

Ʉɿɥɶɤɿɫɬɶ ɬɟɩɥɚ, ɳɨ ɩɿɞɜɨɞɢɬɶɫɹ ɞɨ ɪɿɞɢɧɢ ɱɟɪɟɡ ɩɨɜɟɪɯɧɸ 
ɜɧɭɬɪɿɲɧɶɨɝɨ ɰɢɥɿɧɞɪɚ,  

'

1 1
1

2 4
2

mQ R lq R l
R à

  


. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɦɨɞɟɥɶ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɪɚɯɭɜɚɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɿ 
ɟɥɟɦɟɧɬɢ ɛɿɨɪɟɚɤɬɨɪɿɜ: ɪɨɡɦɿɪɢ ɛɿɨɪɟɚɤɬɨɪɚ, ɞɿɚɦɟɬɪ ɿ ɞɨɜɠɢɧɭ 
ɩɟɪɮɨɪɨɜɚɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɪɨɡɦɿɪɢ ɩɟɪɮɨɪɚɰɿʀ ɬɨɳɨ.  

 

4.2. Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɿ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɟɬɨɞɭ ɮɿɥьɬɪɭɜɚɧɧɹ ɪɿɞɢɧ ɿɡ 
ɡɚɤɭɩɨɪɤɨɸ ɩɨɪ ɮɿɥьɬɪɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɚ ɡ ɭɬɜɨɪɟɧɧɹɦ ɨɫɚɞɭ 

 

Ɏɿɥɶɬɪɭɜɚɧɧɹ ɜɢɡɧɚɱɚɸɬɶ ɹɤ ɩɪɨɰɟɫ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɧɟɨɞɧɨɪɿɞɧɢɯ 
ɫɢɫɬɟɦ (ɫɭɫɩɟɧɡɿɣ, ɡɤɨɚɝɭɥɶɨɜɚɧɢɯ ɞɨɦɿɲɨɤ) ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɳɨ ɩɪɨɩɭɫɤɚє ɪɿɞɢɧɭ ɿ ɡɚɬɪɢɦɭє ɬɜɟɪɞɭ 
ɮɚɡɭ (ɧɚ ɡɨɜɧɿɲɧɿɣ ɩɨɜɟɪɯɧɿ ɚɛɨ ɭ ɩɨɪɚɯ ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ) 
[281-286]. 
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ɉɪɢ ɮɿɥɶɬɪɭɜɚɧɧɿ ɪɿɞɢɧ ɬɜɟɪɞɿ ɱɚɫɬɢɧɤɢ ɫɭɫɩɟɧɡɿɣ ɦɨɠɭɬɶ ɧɟ ɬɿɥɶɤɢ 
ɡɚɬɪɢɦɭɜɚɬɢɫɶ ɧɚ ɩɨɜɟɪɯɧɿ ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɚ ɣ ɩɪɨɧɢɤɚɬɢ ɭ 
ɣɨɝɨ ɩɨɪɢ. ɉɪɨɧɢɤɧɟɧɧɹ ɬɜɟɪɞɢɯ ɱɚɫɬɢɧɨɤ ɭ ɩɨɪɢ ɡɚɜɚɧɬɚɠɟɧɧɹ ɧɟ ɛɚɠɚɧɟ, 
ɬɨɦɭ ɳɨ ɰɟ ɜɢɤɥɢɤɚє ɪɿɡɤɟ ɡɛɿɥɶɲɟɧɧɹ ɣɨɝɨ ɨɩɨɪɭ, ɡɧɢɠɟɧɧɹ ɹɤɨɝɨ 
ɩɪɨɜɨɞɹɬɶ ɩɪɨɦɢɜɤɨɸ ɡɚɜɚɧɬɚɠɟɧɧɹ. ɐɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɬɨɝɨ, ɳɨ 
ɮɿɥɶɬɪɭɜɚɧɧɹ ɿɡ ɡɚɤɭɩɨɪɤɨɸ ɩɨɪ ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ 
ɧɚɦɚɝɚɸɬɶɫɹ ɡɚɦɿɧɢɬɢ ɮɿɥɶɬɪɭɜɚɧɧɹɦ ɿɡ ɭɬɜɨɪɟɧɧɹɦ ɨɫɚɞɭ. 

ɉɪɢ ɪɨɡɞɿɥɟɧɧɿ ɜ’ɹɡɤɢɯ ɫɭɫɩɟɧɡɿɣ, ɳɨ ɦɿɫɬɹɬɶ ɧɟɜɟɥɢɤɿ ɤɿɥɶɤɨɫɬɿ 
ɞɪɿɛɧɨɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɬɜɟɪɞɨʀ ɮɚɡɢ, ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɨɧɢɤɧɟɧɧɹ 
ɬɜɟɪɞɢɯ ɱɚɫɬɢɧɨɤ ɭ ɩɨɪɢɫɬɢɣ ɮɿɥɶɬɪɭɸɱɢɣ ɲɚɪ ɿ ɜɿɞɤɥɚɞɚɧɧɹ ʀɯ ɧɚ ɫɬɿɧɤɚɯ 
ɩɨɪ. 

ȼɿɞɨɦɢɣ ɩɪɨɮɿɥɶ ɡɦɿɧɢ ɡɚɬɪɢɦɤɢ 
max

1 expi

c

 
 

 
  
 

   , ɞɟ i  

- ɡɚɬɪɢɦɤɚ ɧɚ ɜɯɨɞɿ ɭ ɲɚɪ, c - ɤɨɧɫɬɚɧɬɚ ɱɚɫɭ ɞɥɹ ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ 
ɡɚɜɚɧɬɚɠɟɧɧɹ, ɹɤɚ ɧɟ ɜɪɚɯɨɜɭє ɩɪɨɯɨɞɠɟɧɧɹ ɱɟɪɟɡ ɦɚɤɫɢɦɭɦ ɪɚɧɿɲɟ, ɧɿɠ 
ɩɨɱɧɟɬɶɫɹ ɪɿɡɤɟ ʀʀ ɡɦɟɧɲɟɧɧɹ. Ⱦɥɹ ɭɫɭɧɟɧɧɹ ɰɶɨɝɨ ɧɟɞɨɥɿɤɭ ɡɧɚɣɞɟɦɨ 
ɡɚɥɟɠɧɿɫɬɶ ɡɚɬɪɢɦɤɢ (ɧɚɝɪɨɦɚɞɠɟɧɧɹ) ɬɜɟɪɞɨʀ ɮɚɡɢ ɭ ɩɨɪɚɯ 
ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿɡ ɡɦɿɧɨɸ ɱɚɫɭ, ɜɢɤɨɪɢɫɬɚɜɲɢ ɞɥɹ 
ɲɜɢɞɤɨɫɬɿ ɡɚɬɪɢɦɤɢ ɜɢɪɚɡ 

2
0 1 2

d
a a a

d
      . 

 

       (4.30) 

Ɍɭɬ   – ɡɚɬɪɢɦɤɚ ɬɜɟɪɞɨʀ ɮɚɡɢ (ɞɨɥɹ ɨɛ’єɦɭ ɲɚɪɭ, ɳɨ ɡɚɣɦɚɸɬɶ 
ɱɚɫɬɢɧɤɢ, ɹɤɿ ɨɫɿɥɢ);   – ɱɚɫ. 

Ɂɧɚɣɲɨɜɲɢ ɤɨɟɮɿɰɿєɧɬɢ 
0 1 2, ,a a a  ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜ: 

0
d

d



  ɩɪɢ 0  ; 

 

d
A

d



 , A  , 

2

2
0

d

d




  ɩɪɢ A  , 
 

        (4.31) 

ɩɟɪɟɬɜɨɪɢɦɨ ɜɢɪɚɡ (4.30) ɞɨ ɜɢɝɥɹɞɭ 

 22
d

A
d

  

  , 

 

        (4.32) 
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ɞɟ 
A

  – ɱɚɫ ɧɚɣɛɿɥɶɲɨʀ ɲɜɢɞɤɨɫɬɿ ɡɚɬɪɢɦɤɢ; 
A

  . 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɿɧɬɟɝɪɭɜɚɧɧɹ ɪɿɜɧɹɧɧɹ (4.32) ɨɞɟɪɠɢɦɨ 

2 3

23A A

A
 
 
 
  
 

  . 
 

       (4.33) 

ȱɡ ɜɪɚɯɭɜɚɧɧɹɦ (4.31), ɜɢɪɚɡ (4.33) ɧɚɛɭɞɟ ɜɢɝɥɹɞɭ 

2 33 1

2 3A    
 
 

  . 
 

       (4.34) 

Ⱦɨɫɥɿɞɠɟɧɧɹ (4.34) ɧɚ ɟɤɫɬɪɟɦɭɦ ɞɚє ɩɪɢ 2   max 2 A  , ɚ 
ɨɬɠɟ 

2 3
max

3 1
4 3

   
 
  
 

  . 
 

       (4.35) 

ɍ ɩɨɪɢɫɬɨɦɭ ɮɿɥɶɬɪɭɸɱɨɦɭ ɲɚɪɿ ɬɜɟɪɞɿ ɱɚɫɬɢɧɤɢ, ɳɨ ɜɢɞɿɥɢɥɢɫɶ ɿɡ 
ɫɭɫɩɟɧɡɿʀ, ɛɥɨɤɭɸɬɶ ɜɯɨɞɢ ɭ ɩɨɪɢ ɮɿɥɶɬɪɭɸɱɨɝɨ ɲɚɪɭ, ɡɛɿɥɶɲɭɸɱɢ 
ɦɨɠɥɢɜɿɫɬɶ ɡɚɯɨɩɥɟɧɧɹ ɧɚɫɬɭɩɧɨʀ ɩɨɪɰɿʀ ɬɜɟɪɞɢɯ ɱɚɫɬɢɧɨɤ, ɳɨ ɩɨɩɚɞɚɸɬɶ 
ɭ ɬɭ ɠ ɬɨɱɤɭ. ɐɟ ɜɪɚɯɨɜɚɧɨ ɭ ɜɢɪɚɡɿ (4.35); ɡɚɬɪɢɦɤɚ   ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ 
ɦɚɤɫɢɦɭɦ ɩɟɪɟɞ ɬɢɦ, ɹɤ ɩɨɱɧɟɬɶɫɹ ʀʀ ɡɦɟɧɲɟɧɧɹ.  

Ɋɨɡɝɥɹɧɟɦɨ ɿɧɲɢɣ ɜɢɩɚɞɨɤ – ɩɨɬɿɤ ɪɿɞɢɧɢ ɱɟɪɟɡ ɲɚɪ ɡɟɪɧɢɫɬɨɝɨ 
ɦɚɬɟɪɿɚɥɭ ɭ ɜɢɝɥɹɞɿ ɧɟɩɨɪɢɫɬɢɯ ɤɭɥɶ. Ɂɧɚɣɞɟɦɨ ɭɦɨɜɢ, ɩɪɢ ɹɤɢɯ ɛɭɞɟ 

ɧɚɣɛɿɥɶɲɟ ɜɿɞɧɨɫɧɟ ɡɧɚɱɟɧɧɹ ɨɛ’єɦɭ ɨɫɚɞɭ 
3

ɨɫV

R
 ɩɪɢ ɨɛɬɿɤɚɧɧɿ ɨɞɢɧɢɱɧɨʀ 

ɤɭɥɿ (ɪɢɫ. 4.7). 

ɉɨɡɧɚɱɢɦɨ: SA hɨɫ ; AB h ;  – ɩɨɪɢɫɬɿɫɬɶ ɲɚɪɭ;   – 

ɜ’ɹɡɤɿɫɬɶ ɮɿɥɶɬɪɚɬɭ;   – ɦɚɫɨɜɚ ɞɨɥɹ ɬɜɟɪɞɨʀ ɮɚɡɢ ɭ ɜɢɯɿɞɧɿɣ ɫɭɫɩɟɧɡɿʀ; 

kK   – ɫɬɚɥɚ Ʉɨɡɟɧɿ;   – ɝɭɫɬɢɧɚ ɮɿɥɶɬɪɚɬɭ; ɬɜ  – ɝɭɫɬɢɧɚ ɬɜɟɪɞɨʀ ɮɚɡɢ; 

P  – ɩɟɪɟɩɚɞ ɬɢɫɤɭ ɩɪɢ ɮɿɥɶɬɪɭɜɚɧɧɿ;   – ɱɚɫ ɮɿɥɶɬɪɭɜɚɧɧɹ. 
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Ɋɢɫ. 4.7. ɋɯɟɦɚ ɨɛɬɿɤɚɧɧɹ ɨɞɢɧɢɱɧɨʀ ɤɭɥɿ 

Ɂɝɿɞɧɨ ɡ Д283Ж, ɜɢɤɨɪɢɫɬɚєɦɨ ɜɢɪɚɡ ɞɥɹ ɜɢɫɨɬɢ ɨɫɚɞɭ 

  1 1
ɨɫ

ɬɜ

xV
h

F x x


   

 


  

 
 

     (4.36) 

ɿ ɪɿɜɧɹɧɧɹ ɤɿɧɟɬɢɤɢ ɮɿɥɶɬɪɭɜɚɧɧɹ 

  
 

2 3

2 2

1 1

1

ɬɜ

ɩɢɬk

F P x xdV

d VK S x

   
   

 
    




. 

 

      (4.37) 

Ɍɭɬ V  – ɨɛ’єɦ ɮɿɥɶɬɪɚɬɭ; F  – ɩɥɨɳɚ ɮɿɥɶɬɪɚɰɿʀ; ɩɢɬS  – ɩɨɜɧɚ 
ɩɨɜɟɪɯɧɹ ɱɚɫɬɢɧɨɤ, ɜɿɞɧɟɫɟɧɚ ɞɨ ɨɞɢɧɢɰɿ ɨɛ’єɦɭ ɲɚɪɭ (ɚɛɨ ɜɿɞɧɨɲɟɧɧɹ 
ɩɨɜɟɪɯɧɿ ɱɚɫɬɢɧɤɢ ɞɨ ʀʀ ɨɛ’єɦɭ). ɐɟɣ ɮɚɤɬɨɪ ɜɿɞɡɧɚɱɚєɬɶɫɹ ɧɟɜɢɡɧɚɱɟɧɿɫɬɸ. 
Ɍɚɤ, ɤɭɛ ɡ ɪɟɛɪɨɦ a  ɿ ɫɮɟɪɚ ɡ ɞɿɚɦɟɬɪɨɦ a  ɦɚɸɬɶ ɨɞɧɚɤɨɜɭ ɜɟɥɢɱɢɧɭ 

6
ɩɢɬS

a
  , ɯɨɱɚ ɩɪɢ ɳɿɥɶɧɿɣ ɭɩɚɤɨɜɰɿ ɩɨɪɢɫɬɿɫɬɶ ɨɫɚɞɭ ɿɡ ɤɭɛɿɱɧɢɯ 

ɱɚɫɬɢɧɨɤ ɞɨɪɿɜɧɸє ɧɭɥɸ, ɿ ɬɚɤɚ ɭɩɚɤɨɜɤɚ ɧɟ ɦɚє ɜɿɥɶɧɨʀ ɩɨɜɟɪɯɧɿ. 
ȼ ɪɟɡɭɥɶɬɚɬɿ ɿɧɬɟɝɪɭɜɚɧɧɹ (4.37) ɩɪɢ ɫɬɚɥɨɦɭ ɬɢɫɤɭ ɨɞɟɪɠɢɦɨ 

  
 

2 3

2
2 2

2 1 1

1

ɬɜ

ɩɢɬk

PF x x
V

K S x

    

 

 
    




. 

 

      (4.38) 
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ɉɪɢɣɦɟɦɨ, ɳɨ 
6 3ɱ

ɩɢɬ
ɱ ɱ

F
S

V d R
    (ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ 

ɩɢɬS  ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɨɪɢɫɬɨɫɬɿ ɲɚɪɭ ɿ ɩɢɬɨɦɨɝɨ ɨɩɨɪɭ ɨɫɚɞɭ), ɬɨɞɿ ɿɡ (4.36) 
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ (3.30) ɦɚɬɢɦɟɦɨ 

ɨɫh R ,      (4.39) 

ɞɟ 

    
3

2

1 2

3 1 1 1 ɬɜk

P x

K x x

 
      

 


   

, 

 

  – ɤɨɟɮɿɰɿєɧɬ ɩɪɨɩɨɪɰɿɣɧɨɫɬɿ; ɫonst   (ɜ ɪɟɚɥɶɧɢɯ ɭɦɨɜɚɯ 
ɩɨɪɢɫɬɿɫɬɶ ɨɫɚɞɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɨɫɿɞɚɧɧɹ ɱɚɫɬɢɧɨɤ ɿ ɜɿɞ ɫɬɚɧɭ 
ɩɨɜɟɪɯɧɿ, ɧɚ ɹɤɿɣ ɜɿɞɛɭɜɚєɬɶɫɹ ɭɬɜɨɪɟɧɧɹ ɲɚɪɭ ɨɫɚɞɭ). ɇɟɫɬɢɫɥɢɜɿ ɨɫɚɞɢ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɩɪɢɣɧɹɬɢɦ ɞɨɩɭɳɟɧɧɹɦ – ɩɨɪɢɫɬɿɫɬɶ ʀɯ, ɚ ɨɬɠɟ ɣ ɨɩɿɪ 
ɩɨɬɨɤɭ ɪɿɞɢɧɢ ɜ ɩɪɨɰɟɫɿ ɮɿɥɶɬɪɭɜɚɧɧɹ ɡɚɥɢɲɚɸɬɶɫɹ ɫɬɚɥɢɦɢ. ɉɪɚɤɬɢɱɧɨ 
ɧɟɫɬɢɫɥɢɜɢɯ ɨɫɚɞɿɜ ɧɟ ɿɫɧɭє, ɨɞɧɚɤ ɜ ɞɟɹɤɨɦɭ ɧɚɛɥɢɠɟɧɧɿ ɞɨ ɰɿєʀ ɝɪɭɩɢ 
ɡɜɢɱɚɣɧɨ ɜɿɞɧɨɫɹɬɶ ɨɫɚɞɢ ɪɟɱɨɜɢɧ ɦɿɧɟɪɚɥɶɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ (ɩɿɫɨɤ, 
ɤɪɟɣɞɚ ɬɚ ɿɧ.), ɨɩɿɪ ɲɚɪɭ ɹɤɢɯ ɪɭɯɨɦɨɦɭ ɩɨɬɨɤɭ ɡɧɚɱɧɨ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɪɿɡɧɢɰɿ ɬɢɫɤɭ ɚɛɨ ɲɜɢɞɤɨɫɬɿ ɨɫɿɞɚɧɧɹ. 

ȼɢɤɨɪɢɫɬɚɜɲɢ ɪɿɜɧɿɫɬɶ 

   
32

3 2 2 2 2 222

3 3ɨɫ ɨɫ
r

V h h R R r r R r
  

 
 
  

        

 

ɿ ɜɢɪɚɡ (4.39), ɨɞɟɪɠɢɦɨ 

   
2

2 2 2
3

1
1 1 2 1 2

3 3
ɨɫV

R

    


 
  

         ɬɭɬ 
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Ɉɫɤɿɥɶɤɢ ɩɨɯɿɞɧɚ 
3 2

2 1
1

3 1

ɨɫV

R
 

  

          

   
 

 ɞɨɪɿɜɧɸє 

ɧɭɥɸ ɭ ɬɨɱɤɚɯ 
1 0  , 

 
2

2

1

 








, 
 

3

2

1

 



 




, ɿ 

ɩɨɜɢɧɧɚ ɜɢɤɨɧɭɜɚɬɢɫɶ ɭɦɨɜɚ 0 1  , ɬɨ ɧɟɫɬɪɨɝɢɣ ɟɤɫɬɪɟɦɭɦ 

ɜɟɥɢɱɢɧɢ 
3

ɨɫV

R
 ɦɨɠɟ ɛɭɬɢ ɩɪɢ 

 
2

2

1

 








. 

Ⱦɿɣɫɧɨ, 
3

0ɨɫV

R 
 
 
 

 


, ɤɨɥɢ 2   ɿ 
3

0ɨɫV

R 
 
 
 

 


, ɤɨɥɢ 

2  , ɚ ɨɬɠɟ ɩɪɢ 2   ɦɚєɦɨ ɧɚɣɛɿɥɶɲɟ ɡɧɚɱɟɧɧɹ ɜɟɥɢɱɢɧɢ, ɹɤɟ 

ɞɨɪɿɜɧɸє  
2

3 3 1
ɨɫV

R


 




. 

Ⱥɧɚɥɨɝɿɱɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɪɨɡɪɚɯɭɧɨɤ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɿɞɧɨɫɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɨɛ’єɦɭ ɨɫɚɞɭ ɭ ɜɢɩɚɞɤɭ ɮɿɥɶɬɪɭɜɚɧɧɹ ɿɡ ɫɬɚɥɨɸ ɲɜɢɞɤɿɫɬɸ 
dV

const
d

 . 

Ⱦɥɹ ɬɚɤɨʀ ɡɚɞɚɱɿ 
1ɨɫh R , 

ɞɟ 
    

3

1 2

1

3 1 1 1 ɬɜk

P x

K x x

 
      

 


   

. 

ɉɿɫɥɹ ɞɨɜɟɞɟɧɧɹ ɿɫɧɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɫɚɞɭ ɧɚ ɨɞɢɧɢɱɧɿɣ ɤɭɥɿ 
ɜɟɥɢɤɢɣ ɩɪɚɤɬɢɱɧɢɣ ɿɧɬɟɪɟɫ ɜɢɤɥɢɤɚє ɩɪɨɛɥɟɦɚ, ɹɤɚ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ 
ɞɨɫɥɿɞɢɬɢ, ɩɪɢ ɹɤɢɯ ɪɚɞɿɭɫɚɯ ɤɭɥɶ ɦɚɬɢɦɟɦɨ ɨɩɬɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɨɫɚɞɭ 
ɧɚ ɜɫɿɣ ɭɩɚɤɨɜɰɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɥɚɫɬɢɜɨɫɬɟɣ ɪɿɞɢɧɢ, ɳɨ ɮɿɥɶɬɪɭєɬɶɫɹ, ɬɚ 
ɭɦɨɜ ɮɿɥɶɬɪɭɜɚɧɧɹ. 

Ɋɨɡɝɥɹɧɟɦɨ ɜɥɚɫɬɢɜɨɫɬɿ ɞɟɹɤɢɯ ɭɩɚɤɨɜɨɤ. Ɉɫɨɛɥɢɜɿ ɭɩɚɤɨɜɤɢ ɭ ɤɜɚɞɪɚɬɿ 
ɿɡ ɫɬɨɪɨɧɚɦɢ a (ɪɢɫ. 4.8) – ɰɟ ɩɪɨɟɤɰɿʀ ɤɭɛɚ ɿɡ ɫɬɨɪɨɧɨɸ a ɿ ɜɩɢɫɚɧɢɦɢ 
ɤɭɥɹɦɢ (ɨɞɢɧ ɲɚɪ ɤɭɥɶ) ɧɚ ɩɥɨɳɢɧɭ, ɩɚɪɚɥɟɥɶɧɭ ɝɪɚɧɿ. 
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Ɋɢɫ. 4.8. Ɉɫɨɛɥɢɜɿ ɭɩɚɤɨɜɤɢ ɤɭɥɶ 

 

Ɍɚɤɿ ɭɩɚɤɨɜɤɢ ɯɚɪɚɤɬɟɪɧɿ ɬɢɦ, ɳɨ ɩɥɨɳɚ ɨɬɜɨɪɿɜ, ɱɟɪɟɡ ɹɤɿ ɩɪɨɬɿɤɚє 
ɪɿɞɢɧɚ, ɫɬɚɥɚ, ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɚɞɿɭɫɚ ɤɭɥɶ. 
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 (4.40) 

 

ɍ ɫɬɿɣɤɢɯ ɭɩɚɤɨɜɤɚɯ ɩɨɦɿɫɬɢɦɨ ɤɭɥɿ ɭ ɪɿɜɧɨɫɬɨɪɨɧɧɿɣ ɬɪɢɤɭɬɧɢɤ ɿɡ 
ɫɬɨɪɨɧɨɸ a (ɪɢɫ. 4.9).  

Ɂɧɚɣɞɟɦɨ ɩɥɨɳɭ ɨɬɜɨɪɿɜ, ɱɟɪɟɡ ɹɤɿ ɩɪɨɬɿɤɚє ɪɿɞɢɧɚ: 
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Ɋɢɫ. 3.12. ɋɬɿɣɤɿ ɭɩɚɤɨɜɤɢ ɤɭɥɶ 
          Ɋɢɫ. 4.9. ɋɬɿɣɤɿ ɭɩɚɤɨɜɤɢ ɤɭɥɶ  
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Ⱦɥɹ ɞɨɜɿɥɶɧɨɝɨ ɱɢɫɥɚ n ɤɭɥɶ, ɹɤɿ ɞɨɬɢɤɚɸɬɶɫɹ ɞɨ ɨɞɧɿєʀ ɫɬɨɪɨɧɢ 
ɬɪɢɤɭɬɧɢɤɚ, ɩɥɨɳɚ ɨɬɜɨɪɿɜ, ɱɟɪɟɡ ɹɤɿ ɩɪɨɬɿɤɚє ɪɿɞɢɧɚ, ɞɨɪɿɜɧɸє: 
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        (4.41) 

Ⱥɧɚɥɿɡ ɜɢɪɚɡɭ (4.41) ɩɨɤɚɡɭє, ɳɨ ɿɡ ɡɪɨɫɬɚɧɧɹɦ Ч ɡɦɟɧɲɭєɬɶɫɹ Sn (S0 > S1 

> S2 > S3 > S4 > ...). 

Ɂɧɚɣɞɟɦɨ ɫɭɦɭ ɩɥɨɳ ɩɨɜɟɪɯɨɧɶ ɤɭɥɶ, ɧɚ ɹɤɿ ɨɫɿɞɚє ɨɫɚɞ (ɫɭɦɭ ɩɥɨɳ 
ɜɟɪɯɧɿɯ ɩɿɜɤɭɥɶ). 

Ⱦɥɹ ɧɟɫɬɿɣɤɢɯ ɭɩɚɤɨɜɨɤ, ɹɤɿ ɡɨɛɪɚɠɟɧɿ ɧɚ ɪɢɫ. 4.9, ɩɥɨɳɚ ɤɜɚɞɪɚɬɚ 
2

0S a ; ɫɭɦɢ ɩɥɨɳ ɜɟɪɯɧɿɯ ɩɿɜɤɭɥɶ, ɧɚ ɹɤɿ ɨɫɿɞɚє ɨɫɚɞ, ɪɿɜɧɿ: 
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Ⱦɥɹ ɞɨɜɿɥɶɧɨɝɨ ɱɢɫɥɚ n ɤɭɥɶ, ɹɤɿ ɞɨɬɢɤɚɸɬɶɫɹ ɞɨ ɨɞɧɿєʀ ɫɬɨɪɨɧɢ 
ɤɜɚɞɪɚɬɚ, ɫɭɦɚ ɩɥɨɳ ɩɿɜɩɨɜɟɪɯɨɧɶ, ɧɚ ɹɤɿ ɨɫɿɞɚє ɨɫɚɞ, ɧɟ ɡɦɿɧɸєɬɶɫɹ 
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Ɋɨɡɝɥɹɧɟɦɨ ɫɬɿɣɤɿ ɭɩɚɤɨɜɤɢ (ɞɢɜ. ɪɢɫ. 4.9).  

ɉɥɨɳɚ ɪɿɜɧɨɫɬɨɪɨɧɧɶɨɝɨ ɬɪɢɤɭɬɧɢɤɚ 2
0

3

4
S a ; ɫɭɦɢ ɩɥɨɳ 

ɩɿɜɤɭɥɶ, ɧɚ ɹɤɿ ɨɫɿɞɚє ɨɫɚɞ, ɪɿɜɧɿ: 
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ɚ ɞɥɹ ɞɨɜɿɥɶɧɨɝɨ ɱɢɫɥɚ n ɤɭɥɶ, ɹɤɿ ɞɨɬɢɤɚɸɬɶɫɹ ɞɨ ɨɞɧɿєʀ ɫɬɨɪɨɧɢ 
ɬɪɢɤɭɬɧɢɤɚ, ɫɭɦɚ ɩɥɨɳ ɜɟɪɯɧɿɯ ɩɿɜɤɭɥɶ 
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Ɂɧɚɣɞɟɦɨ 
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Ɉɬɠɟ, ɩɪɢ ɡɪɨɫɬɚɧɧɿ ɱɢɫɥɚ n ɤɭɥɶ, ɹɤɿ ɞɨɬɢɤɚɸɬɶɫɹ ɞɨ ɨɞɧɿєʀ ɫɬɨɪɨɧɢ 
ɬɪɢɤɭɬɧɢɤɚ, ɫɭɦɚ ɩɥɨɳ ɜɟɪɯɧɿɯ ɩɿɜɤɭɥɶ ɡɪɨɫɬɚє 
(

0 1 2 3 4
...S         ). 

Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɿɫɧɭє 
ɨɩɬɢɦɚɥɶɧɢɣ ɪɟɠɢɦ ɮɿɥɶɬɪɭɜɚɧɧɹ, ɚ ɨɩɬɢɦɚɥɶɧɢɣ ɨɛ’єɦ ɨɫɚɞɭ ɡɚɥɟɠɢɬɶ 
ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ 

 1 2, , ,ɨɫ n nV f S    , 

ɞɟ α1 – ɜɥɚɫɬɢɜɿɫɬɶ (ɫɤɥɚɞ) ɪɿɞɢɧɢ, ɳɨ ɮɿɥɶɬɪɭєɬɶɫɹ; α2 – ɭɦɨɜɢ 
ɮɿɥɶɬɪɭɜɚɧɧɹ. 

Ɍɨɦɭ ɿɫɧɭє ɤɿɥɶɤɿɫɬɶ ɤɭɥɶ n, ɳɨ ɞɨɬɢɤɚɸɬɶɫɹ ɞɨ ɨɞɧɿєʀ ɫɬɨɪɨɧɢ 
ɬɪɢɤɭɬɧɢɤɚ, ɩɪɢ ɹɤɿɣ ɛɭɞɟ ɨɩɬɢɦɚɥɶɧɢɦ ɪɟɠɢɦ ɮɿɥɶɬɪɭɜɚɧɧɹ, ɚ ɡɚ ɜɿɞɨɦɨɸ 
ɤɿɥɶɤɿɫɬɸ ɤɭɥɶ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɿ ʀɯ ɪɚɞɿɭɫ. 

 

4.3. Ɇɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥь ɜɡɚєɦɨɜɿɞɧɨɫɢɧ ɦɿɠ ɨɪɝɚɧɿɡɦɚɦɢ 
ɛɿɨɪɟɚɤɬɨɪɿɜ 

 

ɍ ɛɿɨɪɟɚɤɬɨɪɚɯ ɩɪɢ ɨɱɢɳɟɧɧɿ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ ɫɬɿɱɧɢɯ ɜɨɞ ɛɭɞɭɬɶ ɩɪɨɬɿɤɚɬɢ ɩɪɨɰɟɫɢ ɚɞɝɟɡɿʀ ɧɟɪɨɡɱɢɧɟɧɢɯ 
ɪɟɱɨɜɢɧ ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɥɨɤɨɧ ɧɨɫɿʀɜ, ɛɿɨɫɨɪɛɰɿʀ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ 
ɫɩɨɥɭɤ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɨɤɢɫɧɟɧɧɹ ɬɚ ɬɪɚɧɫɮɨɪɦɚɰɿʀ  
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɝɿɞɪɨɛɿɨɧɬɚɦɢ ɬɚ 
ɿɧ. Д7-9, 13, 15, 26, 29, 143Ж. Ɉɫɤɿɥɶɤɢ ɛɿɥɶɲɿɫɬɶ ɩɪɨɰɟɫɿɜ ɞɟɬɚɥɶɧɨ ɨɩɢɫɚɧɨ 
ɜ ɪɨɛɨɬɚɯ əɤɨɜɥєɜɚ, ɋɤɿɪɞɨɜɚ, Ʉɥɢɦɟɧɤɨ, Ƚɜɨɡɞɹɤɚ, ɋɬɪɨɝɚɧɨɜɚ, 
Ɍɚɜɚɪɬɤɿɥɚɞɡɟ, Ɇɿɲɭɤɨɜɚ, Ɏɟɨɮɚɧɨɜɚ, Ɋɟɣɦɫɚ, Ⱥɣɜɫɚ ɬɚ ɛɚɝɚɬɶɨɯ ɿɧɲɢɯ 
ɧɚɭɤɨɜɰɿɜ, ɭ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɨɫɧɨɜɧɭ ɭɜɚɝɭ ɛɭɞɟ ɩɪɢɞɿɥɟɧɨ ɩɪɨɰɟɫɚɦ 
ɛɿɨɬɪɚɧɫɮɨɪɦɚɰɿʀ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ ɛɿɨɰɟɧɨɡɨɦ ɛɿɨɪɟɚɤɬɨɪɿɜ. ɑɟɪɟɡ ɨɫɨɛɥɢɜɨɫɬɿ ɫɤɥɚɞɭ ɛɿɨɰɟɧɨɡɭ ɜɟɥɢɤɟ 
ɡɧɚɱɟɧɧɹ ɦɚɸɬɶ ɜɡɚєɦɨɜɿɞɧɨɫɢɧɢ ɦɿɠ ɨɤɪɟɦɢɦɢ ɝɪɭɩɚɦɢ ɝɿɞɪɨɛɿɨɧɬɿɜ 
ɛɿɨɪɟɚɤɬɨɪɚ (ɫɢɦɛɿɨɡ, ɦɟɬɚɛɿɨɡ, ɚɧɬɚɝɨɧɿɡɦ ɬɚ ɿɧ.), ɚɞɠɟ ɫɚɦɟ ɜɿɞ ɨɪɝɚɧɿɡɦɿɜ 
– ɨɱɢɫɧɢɯ ɚɝɟɧɬɿɜ ɡɚɥɟɠɢɬɶ ɹɤɿɫɬɶ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɬɚ ɨɛ’єɦɢ 
ɭɬɜɨɪɟɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ɨɱɢɳɟɧɧɹ ɜɿɞɯɨɞɿɜ. 

Ɉɫɧɨɜɧɭ ɦɚɫɭ ɪɨɡɱɢɧɟɧɢɯ ɭ ɜɨɞɿ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɢɥɭɱɚɸɬɶ 
ɛɚɤɬɟɪɿʀ, ɹɤɿ ɿɦɦɨɛɿɥɿɡɭɸɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿʀɜ, ɧɚ 
ɩɥɚɫɬɿɜɰɹɯ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɦɭɥɭ, ɿ ɬɪɚɧɫɮɨɪɦɭɸɬɶ ʀɯ ɜ ɩɪɨɰɟɫɚɯ 
ɦɟɬɚɛɨɥɿɡɦɭ. 
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Ɋɨɥɶ ɧɚɣɩɪɨɫɬɿɲɢɯ ɭ ɩɪɨɰɟɫɚɯ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɪɿɡɧɨɩɥɚɧɨɜɚ. 
ȱɧɮɭɡɨɪɿʀ ɦɟɬɚɛɨɥɿɡɭɸɬɶ ɧɟɪɨɡɱɢɧɟɧɿ ɬɚ ɪɨɡɱɢɧɟɧɿ ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ Д288]. 

ɏɢɠɿ ɜɢɞɢ ɿɧɮɭɡɨɪɿɣ ɬɚ ɞɠɝɭɬɢɤɨɜɢɯ ɩɨʀɞɚɸɬɶ ɞɪɿɛɧɿɲɭ ɡɚ ɫɟɛɟ 
ɦɿɤɪɨɮɥɨɪɭ ɬɚ ɦɿɤɪɨɮɚɭɧɭ, ɱɢɦ ɡɞɿɣɫɧɸɸɬɶ ɪɟɝɭɥɹɰɿɸ ɩɪɢɪɨɫɬɭ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ɇɚɹɜɧɿɫɬɶ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿʀɜ, ɡɚɬɨɩɥɟɧɢɯ ɭ ɜɨɞɭ, 
ɞɨɡɜɨɥɹє ɭɬɪɢɦɭɜɚɬɢ ɜ ɫɩɨɪɭɞɿ ɛɿɥɶɲɿ ɤɿɥɶɤɨɫɬɿ ɛɿɨɦɚɫɢ ɧɚɣɩɪɨɫɬɿɲɢɯ, ɧɿɠ 
ɭ ɤɥɚɫɢɱɧɢɯ ɫɩɨɪɭɞɚɯ (ɛɿɨɮɿɥɶɬɪɚɯ, ɚɟɪɨɬɟɧɤɚɯ), ɤɪɿɦ ɬɨɝɨ, ɤɭɥɶɬɢɜɭɜɚɬɢ 
ɜɢɳɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ: ɤɨɥɨɜɟɪɬɨɤ, ɨɥɿɝɨɯɟɬ ɬɚ ɿɧ. ɐɟ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɡɧɚɱɧɨ ɡɦɟɧɲɭɜɚɬɢ ɩɪɢɪɿɫɬ ɛɚɤɬɟɪɿɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ. 

ɏɚɪɚɤɬɟɪ ɯɚɪɱɭɜɚɧɧɹ ɤɨɥɨɜɟɪɬɨɤ ɬɚ ɨɥɿɝɨɯɟɬ (ɩɨɥɿɮɚɝɢ, ɛɚɤɬɟɪɿɨɮɚɝɢ, 
ɞɟɫɬɪɭɤɬɨɪɢ ɬɚ ɯɢɠɚɤɢ) ɩɨɤɚɡɭє, ɳɨ ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɰɢɯ ɨɪɝɚɧɿɡɦɿɜ ɭ 
ɜɟɥɢɤɢɯ ɤɿɥɶɤɨɫɬɹɯ ɜɨɧɢ ɡɞɚɬɧɿ ɟɮɟɤɬɢɜɧɨ ɤɨɧɬɪɨɥɸɜɚɬɢ ɩɪɢɪɿɫɬ 
ɦɿɤɪɨɛɿɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ, ɚ ɬɚɤɨɠ ɜɢɥɭɱɚɬɢ ɿ ɦɿɧɟɪɚɥɿɡɭɜɚɬɢ 
ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɿ ɬɚ ɤɨɥɨʀɞɧɿ ɪɟɱɨɜɢɧɢ. Ɉɫɤɿɥɶɤɢ ɤɨɥɨɜɟɪɬɤɢ ɱɭɬɥɢɜɿ ɞɨ 
ɞɟɮɿɰɢɬɭ ɭ ɜɨɞɿ ɤɢɫɧɸ, ɜɨɧɢ ɪɨɡɜɢɜɚɸɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɭ ɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɨɫɬɚɧɧɿɯ ɫɬɭɩɟɧɿɜ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɫɩɪɢɹɸɱɢ 
ɡɦɟɧɲɟɧɧɸ ɜɢɧɨɫɭ ɦɭɥɭ ɿɡ ɫɩɨɪɭɞ.  

ɍ ɚɟɪɨɛɧɢɯ ɛɿɨɮɿɥɶɬɪɚɯ ɩɪɢ ɦɚɥɢɯ ɜɟɥɢɱɢɧɚɯ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚ 
ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ ɜ ɞɿɚɩɚɡɨɧɿ 10-15 ɦɝ/(ɝ·ɝɨɞ) ɦɨɠɥɢɜɢɣ ɪɨɡɜɢɬɨɤ 
ɧɢɠɱɢɯ ɪɚɤɨɩɨɞɿɛɧɢɯ (ɰɢɤɥɨɩɿɜ ɬɚ ɞɚɮɧɿɣ), ɹɤɿ є ɯɨɪɨɲɢɦɢ 
ɫɟɞɢɦɟɧɬɚɬɨɪɚɦɢ, ɡɚɜɞɹɤɢ ɱɨɦɭ ɜ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɞɨɞɚɬɤɨɜɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ, 
ɤɨɥɨʀɞɧɢɯ ɬɚ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ. ɉɨɫɬɿɣɧɨ ɩɟɪɟɦɿɲɭɸɱɢ ɜɨɞɭ, 
ɧɢɠɱɿ ɪɚɤɨɩɨɞɿɛɧɿ ɡɚɩɨɛɿɝɚɸɬɶ ɹɜɢɳɭ ɫɬɪɚɬɢɮɿɤɚɰɿʀ ɬɚ ɫɩɪɢɹɸɬɶ 
ɞɨɞɚɬɤɨɜɿɣ ɪɟɚɟɪɚɰɿʀ ɜɨɞɢ. Ɉɤɪɿɦ ɧɢɠɱɢɯ ɪɚɤɨɩɨɞɿɛɧɢɯ ɦɨɠɥɢɜɢɣ 
ɪɨɡɜɢɬɨɤ ɿ ɿɧɲɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ: ɬɭɪɛɟɥɹɪɿɣ, ɫɥɢɦɚɤɿɜ, ɩ’ɹɜɨɤ. Ⱥɥɟ, 
ɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɰɿ ɨɪɝɚɧɿɡɦɢ ɦɚɸɬɶ ɧɟɡɧɚɱɧɿ ɲɜɢɞɤɨɫɬɿ ɦɟɬɚɛɨɥɿɡɦɭ (ɭ 
5-30 ɪɚɡɿɜ ɧɢɠɱɿ, ɧɿɠ ɭ ɛɚɤɬɟɪɿɣ), ɚ ʀɯ ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɭ ɛɿɨɰɟɧɨɡɿ 
ɛɿɨɪɟɚɤɬɨɪɿɜ ɛɭɞɟ ɦɿɡɟɪɧɨɸ, ɜɟɥɢɤɨʀ ɪɨɥɿ ɭ ɩɪɨɰɟɫɚɯ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɨɧɢ ɧɟ ɜɿɞɿɝɪɚɜɚɬɢɦɭɬɶ. Ȳɯ ɪɨɥɶ ɩɨɥɹɝɚє ɭ 
ɡɦɟɧɲɟɧɧɿ ɩɪɢɪɨɫɬɭ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɜɢʀɞɚɧɧɿ ɞɟɬɪɢɬɭ. 

Ɉɫɧɨɜɧɚ ɪɨɥɶ ɭ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɡɚɬɪɢɦɚɧɢɯ ɧɚ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿɹɯ 
ɡɚɜɢɫɥɢɯ, ɤɨɥɨʀɞɧɨ-ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɭ ɪɟɝɭɥɹɰɿʀ 
ɩɪɢɪɨɫɬɭ ɛɿɨɦɚɫɢ ɰɟɧɨɡɭ ɛɿɨɪɟɚɤɬɨɪɿɜ ɧɚɥɟɠɢɬɶ ɝɿɞɪɨɛɿɨɧɬɚɦ ɜɢɳɢɯ 
ɬɪɨɮɿɱɧɢɯ ɥɚɧɨɤ: ɤɨɥɨɜɟɪɬɤɚɦ, ɨɥɿɝɨɯɟɬɚɦ. ɑɟɪɜɢ є ɞɟɬɪɢɬɨɮɚɝɚɦɢ, ɳɨ ɛɟɡ 
ɪɨɡɛɨɪɭ ɡɚɤɨɜɬɭɸɬɶ ɱɚɫɬɤɢ ɦɭɥɭ ɬɚ ɦɿɧɟɪɚɥɿɡɭɸɬɶ ʀɯ ɭ ɩɪɨɰɟɫɿ ɬɪɚɜɥɟɧɧɹ. 
ȼɬɪɚɬɢ ɧɚ ɨɛɦɿɧɧɿ ɩɪɨɰɟɫɢ ɭ ɨɥɿɝɨɯɟɬ, ɩɨɪɿɜɧɹɧɨ ɿɡ ɛɚɤɬɟɪɿɹɦɢ ɬɚ 
ɧɚɣɩɪɨɫɬɿɲɢɦɢ, ɞɨɫɢɬɶ ɜɟɥɢɤɿ (ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ ɨɥɿɝɨɯɟɬ ɫɬɚɧɨɜɢɬɶ 7-16% 

ɜɿɞ ɦɚɫɢ ɡɚɫɜɨєɧɨʀ ɨɪɝɚɧɿɤɢ). ɇɚɩɪɢɤɥɚɞ, ɬɪɭɛɨɱɧɢɤɢ ɡɚɤɨɜɬɭɸɬɶ ɡɧɚɱɧɿ 
ɱɚɫɬɤɢ ɦɭɥɭ, ɳɨ ɱɚɫɬɨ ɩɟɪɟɜɢɳɭɸɬɶ ɦɚɫɭ ɫɚɦɨɝɨ ɱɟɪɜ’ɹɤɚ. Ɂɚɜɞɹɤɢ ɰɶɨɦɭ 
ɜɨɧɢ ɡɞɚɬɧɿ ɧɟ ɬɿɥɶɤɢ ɦɿɧɟɪɚɥɿɡɭɜɚɬɢ ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ, ɚ ɣ ɟɮɟɤɬɢɜɧɨ 
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ɤɨɧɬɪɨɥɸɜɚɬɢ ɩɪɢɪɿɫɬ ɦɿɤɪɨɛɿɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ. ɇɟɨɛɯɿɞɧɨ ɜɿɞɦɿɬɢɬɢ, ɳɨ 
ɞɥɹ ɛɿɥɶɲɨɫɬɿ ɨɥɿɝɨɯɟɬ ɯɚɪɚɤɬɟɪɧɢɦ є ɹɜɢɳɟ ɤɚɩɪɨɮɚɝɿʀ (ɩɨɜɬɨɪɧɨɝɨ 
ɩɨʀɞɚɧɧɹ ɜɥɚɫɧɢɯ ɬɚ ɱɭɠɢɯ ɮɟɤɚɥɿɣ), ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɞɨɫɹɝɬɢ ɜɢɫɨɤɨɝɨ 
ɫɬɭɩɟɧɹ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɨɫɚɞɿɜ. 

Ʉɿɥɶɤɿɫɬɶ ɨɫɚɞɿɜ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɡɦɟɧɲɭєɬɶɫɹ ɹɤ ɡɚ ɪɚɯɭɧɨɤ ɜɢʀɞɚɧɧɹ ɤɨɥɨɜɟɪɬɤɚɦɢ ɿ ɱɟɪɜ’ɹɤɚɦɢ ɛɿɨɦɚɫɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ (ɛɚɤɬɟɪɿɣ, ɞɠɝɭɬɢɤɨɜɢɯ, ɿɧɮɭɡɨɪɿɣ ɬɚ ɿɧ.), ɬɚɤ ɿ ɡɚɜɞɹɤɢ 
ɦɟɧɲɨɦɭ, ɧɿɠ, ɧɚɩɪɢɤɥɚɞ, ɭ ɛɚɤɬɟɪɿɣ ɜɿɞɧɨɲɟɧɧɸ ɩɪɢɪɨɫɬɭ ʀɯ ɛɿɨɦɚɫɢ ɞɨ 
ɦɚɫɢ ɡɚɫɜɨєɧɨʀ ɨɪɝɚɧɿɤɢ. 

ɉɪɨ ɤɿɧɰɟɜɭ ɩɪɨɞɭɤɰɿɸ ɛɿɨɰɟɧɨɡɭ ɛɿɨɪɟɚɤɬɨɪɚ ɦɨɠɧɚ ɫɭɞɢɬɢ ɿɡ ɫɯɟɦɢ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɰɟɧɨɡɨɦ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ 
ɜɨɥɨɤɧɢɫɬɨɦɭ ɧɨɫɿʀ ɝɿɞɪɨɛɿɨɧɬɿɜ ɫɩɨɪɭɞɢ (ɪɢɫ. 4.10). ɉɪɢ ɪɨɡɪɨɛɰɿ ɫɯɟɦɢ 
ɧɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ Д288, 301Ж ɛɭɥɨ ɩɪɢɣɧɹɬɨ, ɳɨ 
ɨɫɧɨɜɧɚ ɦɚɫɚ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɨɪɝɚɧɿɱɧɨɝɨ ɯɚɪɚɤɬɟɪɭ, ɳɨ 
ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɪɨɡɱɢɧɟɧɿɣ ɮɨɪɦɿ, ɦɟɬɚɛɨɥɿɡɭєɬɶɫɹ ɛɚɤɬɟɪɿɹɦɢ. 

  
Ɋɢɫ 4.10. ɉɟɪɟɬɜɨɪɟɧɧɹ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɛɿɨɰɟɧɨɡɨɦ 

ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɪɟɚɤɬɨɪɚ (ɜɟɥɢɱɢɧɚ ɩɨɤɚɡɧɢɤɿɜ ɜɤɚɡɚɧɚ ɜ 
ɱɚɫɬɤɚɯ ɨɞɢɧɢɰɿ) 

Ʉɨɟɮɿɰɿєɧɬɢ ɩɪɢɪɨɫɬɭ ɛɿɨɦɚɫɢ ɬɚ ɟɧɟɪɝɟɬɢɱɧɢɯ ɜɬɪɚɬ ɧɚ ɨɛɦɿɧɧɿ 
ɩɪɨɰɟɫɢ ɨɪɝɚɧɿɡɦɿɜ ɩɪɢɣɧɹɬɨ ɡɚ ɞɚɧɢɦɢ Д129, 288]. əɤ ɜɢɞɧɨ ɿɡ ɫɯɟɦɢ, ɩɪɢ 
ɿɞɟɚɥɶɧɨɦɭ ɜɢʀɞɚɧɧɿ ɜ ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɚɯ ɛɿɨɰɟɧɨɡɭ ɛɿɨɪɟɚɤɬɨɪɚ 
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ɤɿɧɰɟɜɨɸ ɩɪɨɞɭɤɰɿєɸ ɛɭɞɟ ɛɿɨɦɚɫɚ ɤɨɥɨɜɟɪɬɨɤ, ɨɥɿɝɨɯɟɬ, ɩɪɢɪɿɫɬ ɹɤɢɯ 
ɫɤɥɚɞɚɬɢɦɟ 2% ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɤɿɥɶɤɨɫɬɿ ɪɨɡɱɢɧɟɧɨʀ ɨɪɝɚɧɿɤɢ, ɳɨ ɦɿɫɬɢɬɶɫɹ 
ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ. Ɉɫɧɨɜɧɚ ɤɿɥɶɤɿɫɬɶ ɛɿɨɯɿɦɿɱɧɨʀ ɟɧɟɪɝɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɪɨɡɫɿɸєɬɶɫɹ ɩɪɢ ɩɟɪɟɯɨɞɿ ɡ ɨɞɧɨɝɨ ɬɪɨɮɿɱɧɨɝɨ ɪɿɜɧɹ ɧɚ ɧɚɫɬɭɩɧɢɣ, ɳɨ 
ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɛɚɝɚɬɶɦɚ ɥɿɬɟɪɚɬɭɪɧɢɦɢ ɞɠɟɪɟɥɚɦɢ Д4, 133, 138-140]. 

Ɉɫɤɿɥɶɤɢ ɞɨɫɥɿɞɢɬɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɛɚɤɬɟɪɿɣ, ɧɚɣɩɪɨɫɬɿɲɢɯ ɜ ɪɚɰɿɨɧɿ 
ɤɨɥɨɜɟɪɬɨɤ ɬɚ ɱɟɪɜ’ɹɤɿɜ ɩɪɚɤɬɢɱɧɨ ɧɟɦɨɠɥɢɜɨ, ɧɚɦɢ ɞɥɹ ɫɩɪɨɳɟɧɧɹ ɞɚɧɨʀ 
ɫɯɟɦɢ ɛɭɥɨ ɩɪɢɣɧɹɬɨ, ɳɨ ɬɪɚɧɫɮɨɪɦɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɩɨɫɥɿɞɨɜɧɨ ɧɚ ɬɪɶɨɯ ɬɪɨɮɿɱɧɢɯ ɪɿɜɧɹɯ (ɛɚɤɬɟɪɿʀ – ɧɚɣɩɪɨɫɬɿɲɿ – 

ɤɨɥɨɜɟɪɬɤɢ, ɱɟɪɜ’ɹɤɢ).  
Ɇɚɬɟɦɚɬɢɱɧɟ ɨɩɢɫɚɧɧɹ ɩɪɨɰɟɫɿɜ ɚɞɝɟɡɿʀ ɧɟɪɨɡɱɢɧɟɧɢɯ ɪɟɱɨɜɢɧ ɧɚ 

ɩɨɜɟɪɯɧɿ ɮɿɥɶɬɪɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɚ ɛɿɨɩɥɿɜɤɢ ɿ ɫɨɪɛɰɿʀ ɪɨɡɱɢɧɟɧɢɯ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɧɚ ɩɨɜɟɪɯɧɿ ɛɿɨɩɥɿɜɤɢ ɩɪɢɜɟɞɟɧɨ ɜ Д29Ж.  

Ⱦɥɹ ɨɩɢɫɚɧɧɹ ɜɡɚєɦɨɜɿɞɧɨɫɢɧ ɦɿɠ ɨɫɧɨɜɧɢɦɢ ɬɪɨɮɿɱɧɢɦɢ ɝɪɭɩɚɦɢ 
ɰɟɧɨɡɭ ɛɿɨɪɟɚɤɬɨɪɚ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɦɨɞɟɥɶ Ʌɨɬɤɢ-ȼɨɥɶɬɟɪɪɚ, ɹɤɭ 
ɪɨɡɪɨɛɥɟɧɨ ɭ    20-ɯ ɪɨɤɚɯ ɦɢɧɭɥɨɝɨ ɫɬɨɥɿɬɬɹ, – ɦɨɞɟɥɶ ɹɤ ɦɿɠɜɢɞɨɜɨʀ 
ɤɨɧɤɭɪɟɧɰɿʀ, ɬɚɤ ɿ ɯɢɠɚɤɚ ɬɚ ɠɟɪɬɜɢ Д287Ж. Ɇɨɞɟɥɶ ɜɤɥɸɱɚє ɞɜɚ 
ɤɨɦɩɨɧɟɧɬɢ: ɋ – ɱɢɫɟɥɶɧɿɫɬɶ ɩɨɩɭɥɹɰɿʀ ɤɨɧɫɭɦɟɧɬɚ (ɯɢɠɚɤɚ) ɿ N – 

ɱɢɫɟɥɶɧɿɫɬɶ ɚɛɨ ɛɿɨɦɚɫɚ ɩɨɩɭɥɹɰɿʀ ɠɟɪɬɜɢ ɱɢ ɪɨɫɥɢɧ. 
əɤ ɜɿɞɨɦɨ, ɡɚ ɜɿɞɫɭɬɧɿɫɬɸ ɯɢɠɚɤɿɜ ɬɚ ɞɟɮɿɰɢɬɭ ɫɭɛɫɬɪɚɬɭ ɩɨɩɭɥɹɰɿɹ 

ɠɟɪɬɜɢ ɛɭɞɟ ɡɪɨɫɬɚɬɢ ɡɚ ɟɤɩɨɧɟɧɰɿɣɧɨɸ ɤɪɢɜɨɸ: 

,
dN

rN
dt

  

 

       (4.42) 

ɞɟ r – ɤɨɟɮɿɰɿєɧɬ ɩɪɢɪɨɫɬɭ. 
ɏɢɠɚɤɢ ɛɭɞɭɬɶ ɡɧɢɳɭɜɚɬɢ ɠɟɪɬɜ ɡɿ ɲɜɢɞɤɿɫɬɸ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ 

ɱɚɫɬɨɬɨɸ ɡɭɫɬɪɿɱɟɣ ɨɫɨɛɢɧ ɯɢɠɚɤɚ ɿ ɠɟɪɬɜɢ, ɚ ɱɚɫɬɨɬɚ ɡɭɫɬɪɿɱɟɣ 
ɡɪɨɫɬɚɬɢɦɟ ɜ ɦɿɪɭ ɡɛɿɥɶɲɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɯɢɠɚɤɚ (ɋ) ɿ ɠɟɪɬɜɢ (N). Ɉɤɪɿɦ 
ɬɨɝɨ, ɤɿɥɶɤɿɫɬɶ ɡ’ʀɞɟɧɢɯ ɠɟɪɬɜ ɛɭɞɟ ɡɚɥɟɠɚɬɢ ɜɿɞ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɡ ɹɤɨɸ 
ɯɢɠɚɤ ɡɧɚɯɨɞɢɬɶ ɿ ɥɨɜɢɬɶ ɠɟɪɬɜɭ – “ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɨɲɭɤɭ” a'. Ɉɬɠɟ, 
ɲɜɢɞɤɿɫɬɶ ɩɨʀɞɚɧɧɹ ɠɟɪɬɜɢ ɛɭɞɟ К'ɋN ɚɛɨ 

dN
rN a CN

dt
   . 

 

        (4.43) 

ɍ ɜɢɩɚɞɤɭ ɟɤɫɩɨɧɟɧɰɿɣɧɨɝɨ ɡɦɟɧɲɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɩɨɩɭɥɹɰɿʀ ɯɢɠɚɤɚ 
ɜɧɚɫɥɿɞɨɤ ɝɨɥɨɞɭɜɚɧɧɹ  
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dt
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        (4.44) 
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ɞɟ q – ɫɦɟɪɬɧɿɫɬɶ, ɜɢɪɚɠɟɧɚ ɜ ɞɨɥɹɯ ɨɞɢɧɢɰɿ. 
ɇɚɪɨɞɠɭɜɚɧɿɫɬɶ ɯɢɠɚɤɚ ɛɿɞɟ ɞɨɪɿɜɧɸɜɚɬɢ fCNa', ɞɟ f – ɟɮɟɤɬɢɜɧɿɫɬɶ, ɡ 

ɹɤɨɸ ʀɠɚ ɩɟɪɟɯɨɞɢɬɶ ɭ ɩɨɬɨɦɫɬɜɨ (ɩɪɢɪɿɫɬ) ɯɢɠɚɤɚ, ɜɢɪɚɠɟɧɚ ɜ ɞɨɥɹɯ 
ɨɞɢɧɢɰɿ. Ɍɨɞɿ ɩɨɩɭɥɹɰɿɹ ɯɢɠɚɤɚ ɡɦɿɧɸєɬɶɫɹ ɡɚ ɪɿɜɧɹɧɧɹɦ  

dC
fɚ CN qC

dt
  . 

 

       (4.45) 

Ɋɿɜɧɹɧɧɹ (4.43) ɬɚ (4.45) ɫɬɚɧɨɜɥɹɬɶ ɦɨɞɟɥɶ Ʌɨɬɤɢ-ȼɨɥɶɬɟɪɪɚ. ɐɿ 
ɪɿɜɧɹɧɧɹ ɧɚɞɡɜɢɱɚɣɧɨ ɩɪɨɫɬɿ ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɪɟɚɥɶɧɨʀ ɜɡɚєɦɨɞɿʀ ɯɢɠɚɤ-

ɠɟɪɬɜɚ, ɨɫɤɿɥɶɤɢ ɜ ɨɫɧɨɜɧɨɦɭ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɢɹɜɥɟɧɧɹ ɰɢɤɥɿɱɧɢɯ 
ɤɨɥɢɜɚɧɶ ɱɢɫɟɥɶɧɨɫɬɿ ɨɛɨɯ ɩɨɩɭɥɹɰɿɣ ɿ ɧɟ ɛɟɪɭɬɶ ɞɨ ɭɜɚɝɢ ɦɨɠɥɢɜɟ 
ɿɫɧɭɜɚɧɧɹ ɫɬɚɛɿɥɶɧɨʀ ɩɨɩɭɥɹɰɿʀ. 

Ⱦɥɹ ɚɞɚɩɬɚɰɿʀ ɞɚɧɨʀ ɦɨɞɟɥɿ ɞɨ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɛɿɨɰɟɧɨɡ ɫɩɨɪɭɞɢ 
ɦɨɠɧɚ ɭɦɨɜɧɨ ɪɨɡɞɿɥɢɬɢ ɧɚ ɞɜɿ ɨɫɧɨɜɧɿ ɝɪɭɩɢ – ɭɦɨɜɧɿ ɯɢɠɚɤɢ (ɿɧɮɭɡɨɪɿʀ, 
ɤɨɥɨɜɟɪɬɤɢ) ɬɚ ɠɟɪɬɜɢ (ɛɚɤɬɟɪɿʀ, ɚɦɟɛɢ, ɞɠɝɭɬɢɤɨɜɿ). Ɉɫɤɿɥɶɤɢ ɛɿɨɦɚɫɢ 
ɿɧɲɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ (ɜɨɞɨɪɨɫɬɿ, ɝɪɢɛɢ, ɱɟɪɜɢ) ɧɟɡɧɚɱɧɿ, ɞɥɹ ɫɩɪɨɳɟɧɧɹ 
ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɧɢɦɢ ɦɨɠɧɚ ɡɧɟɯɬɭɜɚɬɢ. ȱɧɮɭɡɨɪɿʀ ɬɚ 
ɤɨɥɨɜɟɪɬɤɢ ɦɨɠɧɚ ɧɚɡɜɚɬɢ ɭɦɨɜɧɢɦɢ ɯɢɠɚɤɚɦɢ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ 
ɫɩɨɠɢɜɚɸɬɶ ɛɚɤɬɟɪɿɣ, ɞɪɿɛɧɢɯ ɧɚɣɩɪɨɫɬɿɲɢɯ ɿ ɪɚɡɨɦ ɿɡ ɧɢɦɢ ɿ ɞɟɬɪɢɬ. ɍ 
ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɤɨɟɮɿɰɿєɧɬ a' ɧɟ ɛɭɞɟ ɦɚɬɢ ɡɦɿɫɬɭ, ɨɫɤɿɥɶɤɢ ɠɟɪɬɜɢ ɧɟ 
ɬɿɤɚɬɢɦɭɬɶ ɜɿɞ ɯɢɠɚɤɚ; ɜ ɟɤɨɫɢɫɬɟɦɿ ɛɿɨɪɟɚɤɬɨɪɚ ɜɿɧ ɛɭɞɟ ɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ 
ɤɨɧɰɟɧɬɪɚɰɿɸ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɬɚ ɜɿɥɶɧɨɩɥɚɜɚɸɱɢɯ ɮɨɪɦ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 
Ɍɚɤɨɠ ɧɟɨɛɯɿɞɧɨ ɜɜɟɫɬɢ ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɧɚɹɜɧɿɫɬɶ ɩɨɠɢɜɧɨɝɨ 
ɞɥɹ ɤɨɥɨɜɟɪɬɨɤ ɞɟɬɪɢɬɭ - d'. ȿɮɟɤɬɢɜɧɿɫɬɶ, ɡ ɹɤɨɸ ʀɠɚ ɩɟɪɟɯɨɞɢɬɶ ɭ 
ɩɨɬɨɦɫɬɜɨ ɯɢɠɚɤɚ (f), ɞɥɹ ɧɢɯ ɭ ɞɚɧɢɯ ɭɦɨɜɚɯ ɛɭɞɟ ɤɨɥɢɜɚɬɢɫɶ ɜ ɦɟɠɚɯ 
0,08-0,16 (ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ – 0,12). Ⱥɞɚɩɬɨɜɚɧɚ ɞɨ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ 
ɦɨɞɟɥɶ Ʌɨɬɤɢ-ȼɨɥɶɬɟɪɪɚ ɛɭɞɟ ɦɚɬɢ ɜɢɝɥɹɞ 

dN
rN a C N

dt

      , 
 

        (4.46) 
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        (4.47) 

ɞɟ N" – ɡɚɝɚɥɶɧɚ ɱɢɫɟɥɶɧɿɫɬɶ ɨɪɝɚɧɿɡɦɿɜ ɧɢɠɱɨɝɨ ɬɪɨɮɿɱɧɨɝɨ ɪɿɜɧɹ 
(ɛɚɤɬɟɪɿʀ, ɚɦɟɛɢ, ɞɠɝɭɬɢɤɨɜɿ), C" – ɱɢɫɟɥɶɧɿɫɬɶ ɿɧɮɭɡɨɪɿɣ ɿ ɤɨɥɨɜɟɪɬɨɤ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɚɧɚɥɿɡɭ ɨɬɪɢɦɚɧɢɯ ɪɿɜɧɹɧɶ ɜɢɞɧɨ, ɳɨ ɲɜɢɞɤɿɫɬɶ ɩɨʀɞɚɧɧɹ 
ɛɚɤɬɟɪɿɣ, ɧɚɩɪɢɤɥɚɞ, ɿɧɮɭɡɨɪɿɹɦɢ, ɡɚɥɟɠɚɬɢɦɟ ɜɿɞ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿʀ ɭ ɞɟɬɪɢɬɿ 
ɬɚ ɱɢɫɟɥɶɧɨɫɬɿ ɿɧɮɭɡɨɪɿɣ. Ⱥɛɫɨɥɸɬɧɚ ɱɢɫɟɥɶɧɿɫɬɶ ɛɚɤɬɟɪɿɣ (N") ɧɟ 
ɜɩɥɢɜɚɬɢɦɟ ɧɚ ɲɜɢɞɤɿɫɬɶ ʀɯ ɫɩɨɠɢɜɚɧɧɹ ɧɚɣɩɪɨɫɬɿɲɢɦɢ, ɨɫɤɿɥɶɤɢ ɨɫɬɚɧɧɿ 
ɩɨɝɥɢɧɚɸɬɶ ɛɚɤɬɟɪɿɣ ɿɡ ɞɟɬɪɢɬɨɦ ɩɚɫɢɜɧɨ. ɇɟ ɜɩɥɢɜɚɬɢɦɟ ɜɨɧɚ ɿ ɧɚ 
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ɲɜɢɞɤɿɫɬɶ ɡɪɨɫɬɚɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɿɧɮɭɡɨɪɿɣ, ɳɨ ɡɚɥɟɠɚɬɢɦɟ ɜɿɞ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɞɟɬɪɢɬɭ ɬɚ ʀɯ ɱɢɫɟɥɶɧɨɫɬɿ. ɍ ɛɿɨɪɟɚɤɬɨɪ ɩɨɫɬɿɣɧɨ 
ɧɚɞɯɨɞɢɬɢɦɭɬɶ ɫɬɿɱɧɿ ɜɨɞɢ ɿɡ ɜɢɫɨɤɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ; 
ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɦɭɥɢɫɬɢɯ ɱɚɫɬɢɧɨɤ ɭ ɧɚɞɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɹɯ ɤɨɟɮɿɰɿєɧɬ d' 

ɛɭɞɟ ɪɿɜɧɢɦ ɨɞɢɧɢɰɿ, ɿ ɪɿɜɧɹɧɧɹ (4.47) ɦɚɬɢɦɟ ɜɢɝɥɹɞ 
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       (4.48) 

Ɂɜɢɱɚɣɧɨ, ɬɚɤɟ ɪɿɜɧɹɧɧɹ ɨɩɢɫɭє ɿɞɟɚɥɶɧɿ ɭɦɨɜɢ ɿ ɧɟ ɜɪɚɯɨɜɭє 
ɡɦɟɧɲɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɧɚɣɩɪɨɫɬɿɲɢɯ ɜɧɚɫɥɿɞɨɤ ɩɨʀɞɚɧɧɹ ʀɯ ɤɨɥɨɜɟɪɬɤɚɦɢ 
ɬɚ ɿɧɲɢɦɢ ɯɢɠɚɤɚɦɢ. ɇɟ ɜɪɚɯɨɜɚɧɢɦ ɡɚɥɢɲɚєɬɶɫɹ ɬɚɤɨɠ ɬɟɦɩɟɪɚɬɭɪɧɢɣ 
ɮɚɤɬɨɪ, ɚɞɠɟ ɿɡ ɡɧɢɠɟɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɢ ɫɬɿɱɧɨʀ ɜɨɞɢ ɞɨ 8-10ºɋ ɲɜɢɞɤɿɫɬɶ 
ɨɛɦɿɧɧɢɯ ɪɟɚɤɰɿɣ ɭ ɧɚɣɩɪɨɫɬɿɲɢɯ ɡɦɟɧɲɢɬɶɫɹ ɜ ɞɜɚ ɪɚɡɢ. ȼɨɞɧɨɱɚɫ ɩɪɢ 
ɡɦɟɧɲɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɜɨɞɢ ɡɧɢɠɭєɬɶɫɹ ɿ ɲɜɢɞɤɿɫɬɶ ɦɟɬɚɛɨɥɿɡɦɭ 

ɦɿɤɪɨɛɿɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ ɛɿɨɰɟɧɨɡɭ ɛɿɨɪɟɚɤɬɨɪɚ. Ɂɚ ɞɚɧɢɦɢ Ⱥ. Ⱦɠɟɣɦɫɚ, 
ɤɨɟɮɿɰɿєɧɬ ɡɦɟɧɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɧɚ 10ºɋ ɩɚɞɿɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɫɤɥɚɞɚє: 
ɞɥɹ ɤɨɥɨɜɟɪɬɨɤ – 2,5 Д288Ж. Ɉɬɠɟ, ɪɿɜɧɹɧɧɹ (4.48) ɧɚɛɭɜɚє ɜɢɝɥɹɞɭ 
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       (4.49) 

ɞɟ k – ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɜɪɚɯɨɜɭє ɭɩɨɜɿɥɶɧɟɧɧɹ ɨɛɦɿɧɧɢɯ 
ɩɪɨɰɟɫɿɜ ɧɚɣɩɪɨɫɬɿɲɢɯ ɩɪɢ ɡɧɢɠɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ, ɿ ɫɬɚɧɨɜɢɬɶ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ: 20-25ºɋ – k = 1; 15ºɋ – k = 0,8; 10ºɋ – k = 0,4; 5ºɋ – k = 0,27. 

Ɂɧɢɳɟɧɧɹ ɧɚɣɩɪɨɫɬɿɲɢɯ ɨɪɝɚɧɿɡɦɚɦɢ ɧɚɫɬɭɩɧɢɯ ɬɪɨɮɿɱɧɢɯ ɪɿɜɧɿɜ ɬɚ 
ɜɢɧɨɫ ʀɯ ɿɡ ɛɿɨɪɟɚɤɬɨɪɚ ɛɭɞɭɬɶ ɦɿɡɟɪɧɢɦɢ ɱɟɪɟɡ ɭɬɜɨɪɟɧɧɹ ɜ ɛɿɨɪɟɚɤɬɨɪɿ 
ɛɿɨɤɨɧɜɟєɪɚ. 

 

ȼɢɫɧɨɜɤɢ 

 

1. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɝɿɞɪɨɞɢɧɚɦɿɱɧɭ ɦɨɞɟɥɶ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɹɤɚ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ 
ɜɢɝɥɹɞɿ ɫɩɿɜɜɿɫɧɢɯ ɰɢɥɿɧɞɪɿɜ ɡ ɪɭɯɨɦ ɜɨɞɢ ɦɿɠ ɧɢɦɢ ɿ ɜɢɬɿɤɚɧɧɹɦ ɜɨɞɢ 
(ɚɛɨ ɩɨɞɚɱɟɸ ɩɨɜɿɬɪɹ) ɱɟɪɟɡ ɨɬɜɨɪɢ ɭ ɜɧɭɬɪɿɲɧɶɨɦɭ ɩɟɪɮɨɪɨɜɚɧɨɦɭ 
ɰɢɥɿɧɞɪɿ.  

2. ɇɚ ɩɿɞɫɬɚɜɿ ɜɢɤɨɧɚɧɨɝɨ ɚɧɚɥɿɡɭ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɢ ɪɭɫɿ 
ɪɿɞɢɧɢ ɭ ɩɟɪɮɨɪɨɜɚɧɿɣ ɬɪɭɛɿ ɫɩɪɚɜɞɠɭєɬɶɫɹ ɡɚɤɨɧ ɉɭɚɡɟɣɥɹ: ɫɟɤɭɧɞɧɚ 
ɨɛ’єɦɧɚ ɜɢɬɪɚɬɚ ɪɿɞɢɧɢ ɩɪɢ ɭɫɬɚɥɟɧɨɦɭ ɥɚɦɿɧɚɪɧɨɦɭ ɪɭɫɿ ɧɟɫɬɢɫɥɢɜɨʀ 
ɪɿɞɢɧɢ ɭ ɩɟɪɮɨɪɨɜɚɧɿɣ ɰɢɥɿɧɞɪɢɱɧɿɣ ɬɪɭɛɿ ɩɪɨɩɨɪɰɿɣɧɚ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ ɧɚ 
ɨɞɢɧɢɰɸ ɞɨɜɠɢɧɢ ɬɪɭɛɢ ɿ ɱɟɬɜɟɪɬɨɦɭ ɫɬɟɩɟɧɸ ʀʀ ɪɚɞɿɭɫɚ (ɚɛɨ ɞɿɚɦɟɬɪɚ).  
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3. ɇɚɣɛɿɥɶɲɟ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɦɚє ɦɿɫɰɟ ɧɚ ɨɫɿ ɩɟɪɮɨɪɨɜɚɧɨʀ ɬɪɭɛɢ. 
Ɇɚɤɫɢɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ ɧɚ ɨɫɿ ɬɪɭɛɢ ɩɪɢ ɥɚɦɿɧɚɪɧɨɦɭ ɭɫɬɚɥɟɧɨɦɭ ɪɭɫɿ 
ɪɿɞɢɧɢ ɭ ɞɜɚ ɪɚɡɢ ɛɿɥɶɲɚ ɫɟɪɟɞɧɶɨʀ ɜɢɬɪɚɬɧɨʀ ɲɜɢɞɤɨɫɬɿ ( max 2 ɫɟɪu u ). 

4. ɉɪɢ ɜɢɜɱɟɧɧɿ ɩɟɪɟɧɨɫɭ ɤɿɥɶɤɨɫɬɿ ɪɭɯɭ ɿ ɩɟɪɟɧɨɫɭ ɬɟɩɥɚ ɡɚɤɨɧɢ 
ɩɨɞɚɸɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɡɚɥɟɠɧɨɫɬɟɣ ɛɟɡɪɨɡɦɿɪɧɢɯ ɜɟɥɢɱɢɧ. Ⱦɥɹ ɩɟɪɟɧɨɫɭ 
ɬɟɩɥɚ ɬɚɤɨɸ ɜɟɥɢɱɢɧɨɸ є ɱɢɫɥɨ ɇɭɫɟɥɶɬɚ. 

5. Ɋɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɪɨɡɩɨɞɿɥɭ ɲɜɢɞɤɨɫɬɟɣ ɿ ɬɟɦɩɟɪɚɬɭɪ, 
ɨɞɟɪɠɚɧɿ ɞɥɹ ɜɢɩɚɞɤɭ ɫɬɚɥɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ ɜ’ɹɡɤɨɫɬɿ ɿ ɬɟɩɥɨɩɪɨɜɿɞɧɨɫɬɿ. ȼ 
ɞɿɣɫɧɨɫɬɿ ɜɨɧɢ ɡɚɥɟɠɚɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ. Ɉɫɨɛɥɢɜɨ ɰɹ ɡɚɥɟɠɧɿɫɬɶ ɜɟɥɢɤɚ 
ɞɥɹ ɪɿɞɢɧ ɡ ɜɟɥɢɤɨɸ ɜ’ɹɡɤɿɫɬɸ. 

6. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɝɿɞɪɚɜɥɿɱɧɚ ɦɨɞɟɥɶ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɪɚɯɭɜɚɬɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɟɥɟɦɟɧɬɢ ɛɿɨɪɟɚɤɬɨɪɿɜ: ɪɨɡɦɿɪɢ ɛɿɨɪɟɚɤɬɨɪɚ, ɞɿɚɦɟɬɪ ɿ 
ɞɨɜɠɢɧɭ ɩɟɪɮɨɪɨɜɚɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɪɨɡɦɿɪɢ ɩɟɪɮɨɪɚɰɿʀ ɬɨɳɨ. 

 7. ɍ ɧɚɝɪɿɬɿɣ ɩɟɪɮɨɪɨɜɚɧɿɣ ɬɪɭɛɿ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ɜɢɳɚ, ɧɿɠ ɧɚ ɨɫɿ, ɿ 
ɩɪɨɮɿɥɶ ɲɜɢɞɤɨɫɬɟɣ ɛɿɥɶɲ ɡɚɩɨɜɧɟɧɢɣ ɛɿɥɹ ɫɬɿɧɤɢ. Ⱥ ɲɜɢɞɤɿɫɬɶ ɧɚ ɨɫɿ 
ɦɟɧɲɚ, ɧɿɠ ɭ ɧɟɧɚɝɪɿɬɿɣ ɬɪɭɛɿ. Ʉɨɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɿɧɤɢ ɧɢɠɱɚ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɬɨɤɭ, ɲɜɢɞɤɿɫɬɶ ɧɚ ɨɫɿ ɛɿɥɶɲɚ, ɚ ɛɿɥɹ ɫɬɿɧɤɢ ɦɟɧɲɚ, ɧɿɠ ɩɪɢ 
ɨɞɧɚɤɨɜɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɬɿɧɤɢ ɿ ɩɨɬɨɤɭ.  

8. ɉɨɲɢɪɟɧɨɸ ɩɪɨɛɥɟɦɨɸ ɧɚ ɫɶɨɝɨɞɧɿ ɹɜɥɹєɬɶɫɹ ɨɱɢɳɟɧɧɹ ɪɿɞɢɧ 
ɮɿɥɶɬɪɭɜɚɧɧɹɦ, ɬɨɦɭ ɞɭɠɟ ɜɚɠɥɢɜɢɦɢ є ɩɨɲɭɤɢ ɧɚɣɜɢɝɿɞɧɿɲɨɝɨ ɪɟɠɢɦɭ 
ɮɿɥɶɬɪɭɜɚɧɧɹ. 

9. Ⱥɧɚɥɿɡ ɨɞɧɨɲɚɪɨɜɢɯ ɭɩɚɤɨɜɨɤ ɤɭɥɶ ɩɨɤɚɡɚɜ, ɳɨ ɞɥɹ ɫɬɿɣɤɢɯ 
ɭɩɚɤɨɜɨɤ ɿɫɧɭє ɪɚɞɿɭɫ ɤɭɥɶ, ɩɪɢ ɹɤɢɯ ɮɿɥɶɬɪɭɜɚɧɧɹ ɛɭɞɟ ɨɩɬɢɦɚɥɶɧɢɦ. 

10. Ɋɨɡɪɨɛɥɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɞɨɡɜɨɥɹє ɪɨɡɪɚɯɭɜɚɬɢ ɝɿɞɪɚɜɥɿɱɧɿ 
ɩɚɪɚɦɟɬɪɢ ɪɟɠɢɦɭ ɮɿɥɶɬɪɭɜɚɧɧɹ ɜɨɞɢ ɜ ɮɿɥɶɬɪɚɯ ɿɡ ɡɟɪɧɢɫɬɢɦ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦ.  

11. ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɨɫɧɨɜɧɚ ɦɚɫɚ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ 
ɦɟɬɚɛɨɥɿɡɭєɬɶɫɹ ɛɚɤɬɟɪɿɹɦɢ ɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ ɬɚ 
ɟɧɟɪɝɟɬɢɱɧɿ ɜɬɪɚɬɢ ɧɚ ɨɛɦɿɧɧɿ ɩɪɨɰɟɫɢ, ɞɨɜɟɞɟɧɨ, ɳɨ ɩɪɢ ɿɞɟɚɥɶɧɨɦɭ 
ɜɢʀɞɚɧɧɿ ɜ ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɚɯ ɛɿɨɰɟɧɨɡɭ ɛɿɨɪɟɚɤɬɨɪɚ: ɛɚɤɬɟɪɿʀ-
ɧɚɣɩɪɨɫɬɿɲɿ-ɤɨɥɨɜɟɪɬɤɢ, ɱɟɪɜ’ɹɤɢ; ɤɿɧɰɟɜɨɸ ɩɪɨɞɭɤɰɿєɸ ɛɭɞɟ ɛɿɨɦɚɫɚ 
ɤɨɥɨɜɟɪɬɨɤ, ɨɥɿɝɨɯɟɬ, ɩɪɢɪɿɫɬ ɹɤɢɯ ɫɬɚɧɨɜɢɬɢɦɟ 2% ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɤɿɥɶɤɨɫɬɿ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ. 
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ɊɈɁȾȱɅ 5. ɊɈɁɊɈȻɄȺ ȱ ȾɈɋɅȱȾɀȿɇɇə ɄɈɆɉɅȿɄɋɇɈȲ 
ɌȿɏɇɈɅɈȽȱȲ ɌȺ ɊȺɐȱɈɇȺɅЬɇɂɏ ɊȿɀɂɆȱȼ ɊɈȻɈɌɂ Ɉɑɂɋɇɂɏ 

ɋɉɈɊɍȾ ȾɅə ɉɈɉȿɊȿȾɇЬɈȲ ɎȱɁɂɄɈ-ɏȱɆȱɑɇɈȲ ɈȻɊɈȻɄɂ ɌȺ 
ȿɎȿɄɌɂȼɇɈȽɈ ȻȱɈɅɈȽȱɑɇɈȽɈ Ɉɑɂɓȿɇɇə 
ȼɂɋɈɄɈɄɈɇɐȿɇɌɊɈȼȺɇɂɏ ɋɌȱɑɇɂɏ ȼɈȾ  

ɇɚ ɩɿɞɫɬɚɜɿ ɱɢɫɥɟɧɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ 
ɞɨɫɥɿɞɠɟɧɶ, ɩɪɨɜɟɞɟɧɢɯ ɫɭɦɿɫɧɨ ɡ ɩɪɨɮɟɫɨɪɨɦ Ɇɚɰɧєɜɢɦ Ⱥ.ȱ. ɧɚ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞɚɯ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɚ ɫɚɦɟ, ɲɤɿɪɹɧɨʀ ɬɚ ɯɭɬɪɹɧɨʀ 
ɝɚɥɭɡɟɣ: Ȼɟɪɞɢɱɿɜɫɶɤɨɝɨ ɲɤɿɪɹɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ ɿɦ. ȱɥɥɿɱɚ (ɦ. Ȼɟɪɞɢɱɿɜ 
ɀɢɬɨɦɢɪɫɶɤɨʀ ɨɛɥ.); ȼɚɫɢɥɶɤɿɜɫɶɤɨɝɨ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ (ɦ. ȼɚɫɢɥɶɤɿɜ 
Ʉɢʀɜɫɶɤɨʀ ɨɛɥ.); Ʌɶɜɿɜɫɶɤɨɝɨ ɲɤɿɪɹɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ «Ɋɚɫɫɜɟɬ»; 
ɋɬɪɢɣɫɶɤɨɝɨ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ (ɦ. ɋɬɪɢɣ Ʌɶɜɿɜɫɶɤɨʀ ɨɛɥ.); 
ɋɿɦɮɟɪɨɩɨɥɶɫɶɤɨɝɨ ɲɤɿɪɹɧɨ-ɜɡɭɬɬєɜɨɝɨ ɨɛ’єɞɧɚɧɧɹ (Ʉɪɢɦ); ɏɚɪɤɿɜɫɶɤɨɝɨ 
ɲɤɿɪɹɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ «Ȼɨɥɶɲɟɜɢɤ»; Ȼɚɪɫɶɤɨɝɨ ɩɬɚɯɨɤɨɦɛɿɧɚɬɭ, ɲɤɿɪɹɧɨɝɨ 
ɰɟɯɭ (ɦ. Ȼɚɪ ȼɿɧɧɢɰɶɤɨʀ ɨɛɥ.); ɋɟɦɢɩɚɥɚɬɢɧɫɶɤɨɝɨ ɲɤɿɪɹɧɨ-ɯɭɬɪɹɧɨɝɨ 
ɨɛ’єɞɧɚɧɧɹ (Ʉɚɡɚɯɫɬɚɧ, ɦ. ɋɟɦɢɩɚɥɚɬɢɧɫɶɤ ɋɯɿɞɧɨ-Ʉɚɡɚɯɫɬɚɧɫɶɤɨʀ ɨɛɥ.); 
Ⱥɥɚɦɟɞɢɧɫɶɤɨɝɨ ɯɭɬɪɹɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ (Ʉɢɪɝɢɡɫɬɚɧ, ɦ. Ȼɿɲɤɟɤ); 
Ʌɟɧɿɧɝɪɚɞɫɶɤɨɝɨ ɲɤɿɪɹɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ ɿɦ. Ɋɚɞɢɳɟɜɚ (Ɋɨɫɿɹ); Ɋɢɛɢɧɫɶɤɨɝɨ 
ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ (Ɋɨɫɿɹ, ɦ. Ɋɢɛɢɧɫɶɤ əɪɨɫɥɚɜɫɶɤɨʀ ɨɛɥ.) ɬɚ ɿɧ.; ɲɟɪɫɬɹɧɨʀ 
ɝɚɥɭɡɿ: ɋɥɚɜɭɬɫɶɤɨʀ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ    (ɦ. ɋɥɚɜɭɬɚ ɏɦɟɥɶɧɢɰɶɤɨʀ ɨɛɥ.) 
[305, 306Ж ɬɚ ɿɧ.; ɬɪɢɤɨɬɚɠɧɨʀ ɝɚɥɭɡɿ: Ⱥɥɦɚ-Ⱥɬɢɧɫɶɤɨɝɨ ɜɢɪɨɛɧɢɱɨ-

ɬɪɢɤɨɬɚɠɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ ɿɦ. Ɏ. ȿ. Ⱦɡɟɪɠɢɧɫɶɤɨɝɨ (Ʉɚɡɚɯɫɬɚɧ) Д307Ж; ɜ 
1991-1995 ɪɨɤɚɯ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿʀ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɦɟɬɨɞɚɦɢ ɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ ɬɚ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ 
ɩɨɤɚɡɚɥɨ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ 
ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɧɚɫɬɭɩɧɨɦɭ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɸ, ɿ ɞɨɡɜɨɥɢɥɨ 
ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɬɟɯɧɨɥɨɝɿʀ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜ ɹɤɨɫɬɿ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɟɪɟɞ ɛɿɨɥɨɝɿɱɧɢɦ ɩɪɨɰɟɫɨɦ. 
Ɋɟɡɭɥɶɬɚɬɢ ɜɢɤɨɧɚɧɢɯ ɪɨɛɿɬ ɛɭɥɨ ɭɡɚɝɚɥɶɧɟɧɨ ɭ ɜɢɞɚɧɿɣ ɭ ɫɩɿɜɚɜɬɨɪɫɬɜɿ ɿɡ 

Ⱥ.ȱ. Ɇɚɰɧєɜɢɦ ɤɧɢɡɿ Д21Ж. 
ɇɚ ɤɚɮɟɞɪɿ ɟɤɨɛɿɨɬɟɯɧɨɥɨɝɿʀ ɬɚ ɛɿɨɟɧɟɪɝɟɬɢɤɢ ɇɌɍɍ «Ʉɉȱ» ɡɚ ɭɱɚɫɬɸ 

ɩɪɨɮɟɫɨɪɚ Ʉɭɡɶɦɿɧɫɶɤɨɝɨ Є.ȼ. ɬɚ ɭ ɫɩɿɜɩɪɚɰɿ ɡ ɩɪɨɮɟɫɨɪɨɦ Ƚɜɨɡɞɹɤɨɦ ɉ.ȱ. 
ɞɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ (ɦɨɥɨɤɨɡɚɜɨɞɿɜ ɬɚ ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ, ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ) ɬɚ ɥɟɝɤɨʀ (ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ, ɲɤɿɪɡɚɜɨɞɿɜ, 
ɫɭɤɨɧɧɢɯ ɮɚɛɪɢɤ ɬɚ ɿɧ.) ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ, ɫɭɦɿɲɿ ɩɨɩɟɪɟɞɧɶɨ ɨɱɢɳɟɧɢɯ 
ɩɪɨɦɢɫɥɨɜɢɯ ɿ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɮɟɤɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɪɨɡɪɨɛɥɟɧɨ 
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ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɬɟɯɧɨɥɨɝɿɸ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɹɤɭ ɞɨɫɥɿɞɠɟɧɨ ɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ, 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɢɯ ɭɫɬɚɧɨɜɤɚɯ ɿ ɜɩɪɨɜɚɞɠɟɧɨ ɧɚ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞɚɯ ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ; ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ «ɋɜɿɬ ɲɤɿɪɢ» 
ɦ. Ȼɨɥɟɯɿɜ ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨʀ ɨɛɥɚɫɬɿ; ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ 
ɦ. ɋɿɦɮɟɪɨɩɨɥɹ; ɫɟɥɢɳɚ Ʉɜɚɫɢɥɿɜ Ɂɞɨɥɛɭɧɿɜɫɶɤɨɝɨ ɪɚɣɨɧɭ Ɋɿɜɧɟɧɫɶɤɨʀ 
ɨɛɥɚɫɬɿ; ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɉɊȺɌ ȺɉɄ «Ɂɨɪɹ» (ɫ. Ʉɥɟɜɚɧɶ, Ɋɿɜɧɟɧɫɶɤɨɝɨ 
ɪɚɣɨɧɭ); ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɥɿɤɚɪɧɿ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ Ɇȼɋ ɍɤɪɚʀɧɢ 
ɦ. Ʉɢєɜɚ.  

 

5.1. ɉɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɡ ɜɢɫɨɤɢɦɢ 
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɋɉȺɊ 

 

ɋɢɧɬɟɬɢɱɧɿ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ (ɋɉȺɊ) ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɚɯ ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɩɪɨɦɢɜɨɤ ɨɛɥɚɞɧɚɧɧɹ, ɫɢɪɨɜɢɧɢ ɿ 
ɩɪɨɞɭɤɰɿʀ, ɹɤɚ ɜɢɪɨɛɥɹєɬɶɫɹ. Ʉɨɧɰɟɧɬɪɚɰɿɹ ɋɉȺɊ ɜ ɡɚɝɚɥɶɧɨɦɭ ɫɬɨɤɭ 
ɲɤɿɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɦɨɠɟ ɞɨɫɹɝɚɬɢ – 250 ɦɝ/ɞɦ3, ɭ ɜɿɞɦɨɱɧɨ-ɡɨɥɶɧɢɯ 
ɩɪɨɰɟɫɚɯ – 440 ɦɝ/ɞɦ3, ɜ ɨɩɟɪɚɰɿɹɯ ɡɨɥɿɧɧɹ – ɞɨ 1890 ɦɝ/ɞɦ3

.  

ɉɪɢɫɭɬɧɿɫɬɶ ɋɉȺɊ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɫɩɪɢɱɢɧɸє ɞɟɹɤɿ ɲɤɿɞɥɢɜɿ ɹɜɢɳɚ, 
ɩɨɜ’ɹɡɚɧɿ ɡ ʀɯ ɜɥɚɫɬɢɜɨɫɬɹɦɢ: 

 ɬɨɤɫɢɱɧɿɫɬɶ ɋɉȺɊ, ɨɫɨɛɥɢɜɨ ɤɚɬɿɨɧɨɚɤɬɢɜɧɢɯ, ɳɨɞɨ ɪɢɛɢ ɬɚ 
ɿɧɲɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ. ɐɿ ɪɟɱɨɜɢɧɢ ɲɤɿɞɥɢɜɨ ɜɩɥɢɜɚɸɬɶ ɧɚ 
ɝɿɞɪɨɛɿɨɧɬɿɜ ɹɤ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɬɚɤ ɿ ɨɩɨɫɟɪɟɞɤɨɜɚɧɨ, ɩɨɝɿɪɲɭɸɱɢ 
ɤɢɫɧɟɜɢɣ ɪɟɠɢɦ ɜɨɞɨɣɦɢ ɿ ɪɭɣɧɭɸɱɢ ɩɥɚɧɤɬɨɧ – ɨɫɧɨɜɧɭ ɤɨɪɦɨɜɭ 
ɛɚɡɭ ɠɢɜɢɯ ɨɪɝɚɧɿɡɦɿɜ. ɐɟ ɹɜɢɳɟ ɫɩɨɫɬɟɪɿɝɚɸɬɶ ɿ ɜ ɫɩɨɪɭɞɚɯ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. 

 ɝɚɥɶɦɭɜɚɧɧɹ ɩɪɨɰɟɫɭ ɡɛɪɨɞɠɭɜɚɧɧɹ ɨɫɚɞɿɜ, ɹɤɿ ɦɿɫɬɹɬɶ ɉȺɊ, ɳɨ 
ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɦɟɧɲɟɧɧɹɦ ɜɢɞɿɥɟɧɧɹ ɝɚɡɭ ɜ ɦɟɬɚɧɬɟɧɤɚɯ ɿ 
ɡɧɢɠɟɧɧɹɦ ɤɚɥɨɪɿɣɧɨɫɬɿ ɝɚɡɭ; 

 ɩɨɝɿɪɲɟɧɧɹ ɜɿɞɫɬɨɸɜɚɧɧɹ, ɹɤɳɨ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɿɫɬɹɬɶɫɹ ɜɟɥɢɤɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɉȺɊ; 

 ɩɨɪɭɲɟɧɧɹ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɦɟɬɨɞɚɦɢ ɜɢɩɚɪɸɜɚɧɧɹ, ɿɨɧɧɨɝɨ ɨɛɦɿɧɭ, ɪɟɚɝɟɧɬɧɢɦɢ ɬɚ 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɦɢ ɦɟɬɨɞɚɦɢ; 

 ɭɬɜɨɪɟɧɧɹ ɩɿɧɢ ɜ ɚɟɪɚɰɿɣɧɢɯ ɫɩɨɪɭɞɚɯ, ɤɚɧɚɥɚɯ ɿ ɜɨɞɨɣɦɚɯ. 
ɉɨɬɪɚɩɥɹɸɱɢ ɭ ɜɨɞɨɣɦɢ, ɋɉȺɊ ɭɬɜɨɪɸɸɬɶ ɩɿɧɭ, ɭ ɜɨɞɢ ɡ’ɹɜɥɹɸɬɶɫɹ 

ɩɪɢɫɦɚɤ ɿ ɡɚɩɚɯ. ɉɿɧɚ, ɜ ɹɤɿɣ ɤɨɧɰɟɧɬɪɭєɬɶɫɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɣ ɯɜɨɪɨɛɨɬɜɨɪɧɢɯ, ɪɨɡɧɨɫɢɬɶɫɹ ɜɿɬɪɨɦ ɿ 
ɫɬɜɨɪɸє ɧɟɛɟɡɩɟɱɧɿ ɫɚɧɿɬɚɪɧɿ ɭɦɨɜɢ ɜ ɪɟɝɿɨɧɿ ɪɨɡɬɚɲɭɜɚɧɧɹ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞ. 
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ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɛɨɪɨɬɶɛɢ ɿɡ ɫɩɿɧɸɜɚɧɧɹɦ ɬɚɤɢɯ ɦɟɬɨɞɿɜ ɹɤ ɞɨɞɚɜɚɧɧɹ 
ɯɿɦɿɱɧɢɯ ɚɧɬɢɫɩɿɧɸɜɚɱɿɜ, ɦɟɯɚɧɿɱɧɟ ɪɭɣɧɭɜɚɧɧɹ ɩɿɧɢ ɲɥɹɯɨɦ ɡɪɨɲɭɜɚɧɧɹ 
ɜɨɞɹɧɨɝɨ ɞɡɟɪɤɚɥɚ ɫɩɨɪɭɞ ɜɨɞɨɸ ɧɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɞɚɥɟɧɧɹ ɿɡ ɜɨɞɢ 
ɋɉȺɊ, ɹɤɿ ɜ ɪɨɡɱɢɧɟɧɨɦɭ ɜɢɝɥɹɞɿ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɜɨɞɨɣɦɢ.  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ ɩɪɢ ɜɢɫɨɤɨɦɭ ɜɦɿɫɬɿ 
ɋɉȺɊ (ɪɢɫ. 5.1) Д21Ж. Ɂɚɝɚɥɶɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɦɿɫɬɹɬɶ ɋɉȺɊ ɜ ɫɟɪɟɞɧɶɨɦɭ 75 
ɦɝ/ɞɦ3

 (ɬɚɛɥ. 5.1).  
 

 

 
ɇɚ ɨɱɢɳɟɧɧɹ ɫɩɪɹɦɨɜɭɸɬɶ ɡɚɝɚɥɶɧɢɣ ɩɨɬɿɤ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɢɣ 

ɧɚɫɚɦɩɟɪɟɞ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɲɧɟɤɨɜɢɣ ɜɨɥɨɤɧɨɜɥɨɜɥɸɜɚɱ (ɡɚɦɿɫɬɶ 
ɜɨɥɨɤɧɨɜɥɨɜɥɸɜɚɱɚ ɦɨɠɧɚ ɭɫɬɚɧɨɜɢɬɢ ɫɢɬɚ ɚɛɨ ɪɟɲɿɬɤɢ), ɚ ɩɨɬɿɦ - 

ɚɟɪɨɜɚɧɿ ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿ, ɪɨɡɪɚɯɨɜɚɧɿ ɧɚ 3 ɯɜ. ɩɟɪɟɛɭɜɚɧɧɹ ɜɨɞɢ. ȱɡ 
ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿɜ ɫɬɿɱɧɿ ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɫɨɫɿɜ ɩɟɪɟɤɚɱɭɸɬɶ ɭ 
ɮɥɨɬɚɰɿɣɧɢɣ ɲɟɪɫɬɟɠɢɪɨɜɥɨɜɥɸɜɚɱ ɨɛ’єɦɨɦ ɧɚ 35 ɯɜ. Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɲɟɪɫɬɿ ɡɦɟɧɲɭєɬɶɫɹ ɜɿɞ 40 ɞɨ 4 ɦɝ/ɞɦ3, ɠɢɪɿɜ – ɜɿɞ 200 ɞɨ 60 ɦɝ/ɞɦ3

 (ɬɚɛɥ. 
5.2). Ⱦɚɥɿ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɹɬɶ ɧɚ ɬɪɢɜɚɥɟ ɭɫɟɪɟɞɧɟɧɧɹ ɡ ɛɚɪɛɨɬɭɜɚɧɧɹɦ 
ɜɨɞɢ ɩɨɜɿɬɪɹɦ – 16-24 ɝɨɞ. (ɡ ɨɞɧɨɱɚɫɧɢɦ ɨɤɢɫɧɟɧɧɹɦ ɫɭɥɶɮɿɞɿɜ) ɿ 

Ɋɢɫ. 5.1. Ɍɟɯɧɨɥɨɝɿɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɡɚ ɫɯɟɦɨɸ: ɛɟɡɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ – ɛɿɨɤɨɚɝɭɥɹɰɿɹ-

ɮɥɨɬɚɰɿɹ: 
1 – ɪɟɲɿɬɤɢ; 2 – ɩɿɫɤɨɜɥɨɜɥɸɜɚɱ; 3 – ɮɥɨɬɚɰɿɣɧɢɣ ɲɟɪɫɬɟɠɢɪɨɜɥɨɜɥɸɜɚɱ; 4 – 

ɭɫɟɪɟɞɧɸɜɚɱ; 5 – ɮɥɨɬɚɰɿɣɧɢɣ ɛɿɨɤɨɚɝɭɥɹɬɨɪ; 6 – ɦɟɬɚɧɬɟɧɤ; 7 – ɧɚɩɿɪɧɢɣ 
ɛɚɤ;  8 – ɰɟɯ ɦɟɯɚɧɿɱɧɨɝɨ ɡɧɟɜɨɞɧɟɧɧɹ ɨɫɚɞɿɜ ɿ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ; 9 – 

ɩɿɫɤɨɜɿ ɦɚɣɞɚɧɱɢɤɢ; ȺɆ – ɚɤɬɢɜɧɢɣ ɦɭɥ 
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ɧɚɫɬɭɩɧɭ ɛɿɨɤɨɚɝɭɥɹɰɿɸ-ɮɥɨɬɚɰɿɸ (40-45 ɯɜ.) ɩɪɢ ɬɢɫɤɭ ɜ ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ 
0,3-0,5 Ɇɉɚ, ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ – ɞɨ 1 ɝ/ɞɦ3, ɡɚɜɞɹɤɢ ɹɤɿɣ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɟɮɟɤɬɢɜɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, 
ɯɪɨɦɭ, ɠɢɪɿɜ, ɋɉȺɊ. ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɞɨɡɜɨɥɹɸɬɶ 
ɜɿɞɜɨɞɢɬɢ ʀʀ ɧɚ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ, ɚ ɭɬɜɨɪɟɧɢɣ ɮɥɨɬɚɰɿɣɧɢɣ ɲɥɚɦ – ɧɚ 
ɨɛɪɨɛɤɭ ɜ ɦɟɬɚɧɬɟɧɤɢ. 

Ɍɚɛɥɢɰɹ 5.1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɝɚɥьɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ 

ɉɨɤɚɡɧɢɤ ȼɟɥɢɱɢɧɚ 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, ɝ/ɞɦ3
 2,0-12,0 

Ɍɜɟɪɞɢɣ ɡɚɥɢɲɨɤ, ɝ/ɞɦ3
 4,0-11,5 

ɏɋɄ, ɝ/ɞɦ3
 2,5-3,2 

ȻɋɄ5, ɝ/ɞɦ3
 0,7-1,5 

ɏɪɨɦ, ɦɝ/ɞɦ3
 50-200 

ɋɭɥьɮɿɞɢ, ɦɝ/ɞɦ3
 50-300 

ɀɢɪɢ, ɦɝ/ɞɦ3
 200-800 

ɋɉȺɊ, ɦɝ/ɞɦ3
 75 

Ɏɟɧɨɥɢ, ɦɝ/ɞɦ3
 0,0-40 

ɪɇ 8,5-11,5 

ȼɢɬɪɚɬɚ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɦ3
 ɧɚ 1000  

ɞɦ2 ɜɢɪɨɛɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ 2-9,5 

 
Ɍɚɛɥɢɰɹ 5.2 

Ɂɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧь ɡɚ ɟɬɚɩɚɦɢ ɮɥɨɬɚɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɫɯɟɦɨɸ: ɛɟɡɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ – ɛɿɨɤɨɚɝɭɥɹɰɿɹ-ɮɥɨɬɚɰɿɹ  

ɉɨɤɚɡɧɢɤ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɪɭɞɧɟɧь, ɦɝ/ɞɦ3
 

Ɂɚɝɚɥьɧɢɣ 

ɟɮɟɤɬ 

ɨɱɢɳɟɧɧɹ 
ɧɚ ɜɯɨɞɿ 

ɩɿɫɥɹ 
ɮɥɨɬɚɰɿɣɧɨɝɨ 
ɲɟɪɫɬɟɠɢɪɨ-

ɜɥɨɜɥɸɜɚɱɚ 

ɩɿɫɥɹ 
ɮɥɨɬɚɰɿɣɧɨɝɨ 

ɛɿɨɤɨɚɝɭɥɹɬɨɪɚ 

Ɂɚɜɢɫɥɿ 
ɪɟɱɨɜɢɧɢ 

3000,0 1950,0 390,0 87,0 

ɀɢɪɢ 200,0 60,0 0 100 

ɒɟɪɫɬь 40,0 4,0 0,0 100,0 

ɋɭɥьɮɿɞɢ 100,0 70,0 3,5 96,5 

ɋɉȺɊ 150 105,0 15 90 

ȻɋɄ5 1500 1200 500 66,7 

ɏɪɨɦ 10 8 2 80,0 

ɪɇ* 8,5 8,5 6,7-7,2 - 

*– ɛɟɡɪɨɡɦɿɪɧɢɣ ɩɨɤɚɡɧɢɤ  
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ȼɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɞɨɡɜɨɥɹє ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɿ ɟɮɟɤɬɢ ɜɢɞɚɥɟɧɧɹ 
ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – 87%, ɲɟɪɫɬɿ – 100%, ɋɉȺɊ – 90% ɬɚ ɿɧɲɢɯ ɡɚɛɪɭɞɧɟɧɶ 
(ɬɚɛɥ. 5.2) Д21Ж. Ɂɚ ɪɨɡɪɨɛɥɟɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜ 1992 ɪɨɰɿ ɚɜɬɨɪɨɦ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ 
ɩɪɨɮɟɫɨɪɚ Ɇɚɰɧєɜɚ Ⱥ.ȱ. ɛɭɥɢ ɪɨɡɪɨɛɥɟɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɩɨ ɨɱɢɳɟɧɧɸ 
ɫɬɿɱɧɢɯ ɜɨɞ ȼɚɫɢɥɶɤɿɜɫɶɤɨɝɨ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɿ ɩɟɪɟɞɚɧɿ ɿɧɫɬɢɬɭɬɭ 
«ɍɤɪɥɟɝɩɪɨɦɩɪɨɟɤɬ» (ɦ. ɑɟɪɤɚɫɢ) ɞɥɹ ɪɨɡɪɨɛɤɢ ɩɪɨɟɤɬɭ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ.  

 

5.2. Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ, ɹɤɿ ɦɿɫɬɹɬь ɜɢɫɨɤɿ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɭɥьɮɿɞɿɜ 

 

ɇɚ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɚɯ ɜ ɨɩɟɪɚɰɿʀ ɡɨɥɿɧɧɹ ɲɤɿɪɢ ɡɚɫɬɨɫɨɜɭɸɬɶ ɫɭɥɶɮɿɞ 
ɧɚɬɪɿɸ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɨɝɨ ɜ ɡɨɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɨɠɟ ɫɬɚɧɨɜɢɬɢ 1000-

16000 ɦɝ/ɞɦ3
. 

ɋɭɥɶɮɿɞɢ, ɚ ɨɫɨɛɥɢɜɨ ɫɿɪɤɨɜɨɞɟɧɶ, ɹɤɢɣ ɡɚ ɩɟɜɧɢɯ ɭɦɨɜ: ɬɟɦɩɟɪɚɬɭɪɢ, 
ɬɢɫɤɭ, ɫɬɭɩɟɧɹ ɦɿɧɟɪɚɥɿɡɚɰɿʀ, ɪɇ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɡɞɚɬɧɢɣ ɜɢɞɿɥɹɬɢɫɹ ɡ ɧɟʀ, є 
ɫɢɥɶɧɨ ɬɨɤɫɢɱɧɢɦɢ ɫɩɨɥɭɤɚɦɢ. Ɂɚ ɡɜɢɱɚɣɧɢɯ ɭɦɨɜ ɫɿɪɤɨɜɨɞɟɧɶ (H2S) - ɰɟ 
ɛɟɡɛɚɪɜɧɢɣ ɝɚɡ ɿɡ ɯɚɪɚɤɬɟɪɧɢɦ ɧɟɩɪɢєɦɧɢɦ ɡɚɩɚɯɨɦ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɞɨɫɢɬɶ 
ɥɟɝɤɨ ɣ ɲɜɢɞɤɨ ɣɨɝɨ ɪɨɡɩɿɡɧɚɬɢ. ȼɞɢɯɚɧɧɹ ɧɚɜɿɬɶ ɧɟɜɟɥɢɤɢɯ ɤɿɥɶɤɨɫɬɟɣ 
ɫɿɪɤɨɜɨɞɧɸ ɩɨɝɿɪɲɭє ɫɬɚɧ ɥɸɞɢɧɢ ɬɚ ɬɜɚɪɢɧ ɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ʀɯ ɨɬɪɭєɧɧɹ. 
Ɉɬɠɟ, ɫɭɥɶɮɿɞɢ ɣ ɫɿɪɤɨɜɨɞɟɧɶ, ɹɤɿ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɜɨɞɨɣɦɭ ɪɚɡɨɦ ɿɡ 
ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ, є ɞɭɠɟ ɧɟɛɟɡɩɟɱɧɢɦɢ ɞɥɹ ɝɿɞɪɨɛɿɨɧɬɿɜ: ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɫɭɥɶɮɿɞɿɜ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 10 ɦɝ/ɞɦ3, ɚ ɿɧɤɨɥɢ ɣ ɧɢɠɱɚ ɜɢɤɥɢɤɚє ɡɚɝɢɛɟɥɶ ɭ 
ɜɨɞɨɣɦɿ ɪɢɛɢ. ɑɟɪɟɡ ɰɟ ɜɢɦɨɝɢ ɞɨ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɭɥɶɮɿɞɿɜ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ 
ɞɨɫɢɬɶ ɠɨɪɫɬɤɿ: ɩɪɢ ɜɿɞɜɟɞɟɧɧɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɭ ɦɿɫɶɤɭ ɤɚɧɚɥɿɡɚɰɿɸ 
ɝɪɚɧɢɱɧɨ-ɞɨɩɭɫɬɢɦɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɫɭɥɶɮɿɞɿɜ ɩɪɢɣɧɹɬɨ 1 ɦɝ/ɞɦ3, ɩɪɢ 
ɜɿɞɜɟɞɟɧɧɿ ɭ ɜɨɞɨɣɦɭ – 0. 

ɍ ɡɜ’ɹɡɤɭ ɡ ɜɟɥɢɤɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɫɭɥɶɮɿɞɿɜ ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɲɤɿɪɹɧɢɯ 
ɡɚɜɨɞɿɜ ɰɿєɸ ɫɯɟɦɨɸ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɨɤɪɟɦɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ 
ɨɩɟɪɚɰɿʀ ɡɨɥɿɧɧɹ (ɪɢɫ. 5.2) Д21Ж. Ɋɟɲɬɚ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɯɨɞɹɬɶ ɩɨɩɟɪɟɞɧє 
ɝɪɭɛɟ ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ ɧɚ ɫɢɬɚɯ ɚɛɨ ɪɟɲɿɬɤɚɯ ɿ ɧɚɞɯɨɞɹɬɶ ɜ 
ɭɫɟɪɟɞɧɸɜɚɱɿ ɡ ɚɟɪɚɰɿєɸ. Ɉɩɬɢɦɚɥɶɧɚ ɬɪɢɜɚɥɿɫɬɶ ɭɫɟɪɟɞɧɟɧɧɹ ɩɨɜɢɧɧɚ 
ɫɬɚɧɨɜɢɬɢ ɧɟ ɦɟɧɲɟ  8 ɝɨɞ., ɚɞɠɟ ɭɫɟɪɟɞɧɟɧɧɹ є ɨɫɧɨɜɨɸ ɫɬɚɛɿɥɶɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ, ɨɫɨɛɥɢɜɨ ɹɤɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ-ɮɥɨɬɚɰɿɹ. 

Ɉɱɢɳɟɧɢɣ ɡɨɥɶɧɢɤ ɩɨɞɚɸɬɶ ɩɟɪɟɞ ɭɫɟɪɟɞɧɸɜɚɱɟɦ ɭ ɡɚɝɚɥɶɧɢɣ ɩɨɬɿɤ. 
ɍɫɟɪɟɞɧɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɹɬɶ ɭ ɛɟɡɧɚɩɿɪɧɿ ɮɥɨɬɚɰɿɣɧɿ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɨɱɢɳɟɧɧɹ ɜɿɞ ɲɟɪɫɬɿ, ɠɢɪɭ, ɱɚɫɬɢɧɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɿ ɋɉȺɊ, ɩɨɬɿɦ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɤɨɚɝɭɥɹɰɿɸ ɬɚ ɧɚɩɿɪɧɭ ɮɥɨɬɚɰɿɸ ɚɛɨ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɸ-
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ɮɥɨɬɚɰɿɸ. Ⱦɨɨɱɢɳɟɧɧɹ ɡɞɿɣɫɧɸɸɬɶ ɭ ɮɿɥɶɬɪɚɯ ɿɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɦ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦ (ɬɚɛɥ. 5.3). 

 

Ɋɢɫ. 5.2. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɩɪɢ 
ɜɢɫɨɤɨɦɭ ɜɦɿɫɬɿ ɫɭɥɶɮɿɞɿɜ: 

1 – ɫɢɬɚ ɚɛɨ ɪɟɲɿɬɤɢ; 2 – ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿ; 3 – ɭɫɟɪɟɞɧɸɜɚɱ; 4 – ɧɚɫɨɫ; 5 – 

ɛɟɡɧɚɩɿɪɧɿ ɮɥɨɬɚɰɿɣɧɿ ɭɫɬɚɧɨɜɤɢ; 6 – ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɢ-ɮɥɨɬɚɬɨɪɢ; 7 – 

ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɿ ɮɿɥɶɬɪɢ; 8 – ɤɚɦɟɪɚ ɪɟɚɤɰɿʀ; 9 – ɜɿɞɫɬɿɣɧɢɤɢ; 10 – ɰɟɯ 
ɦɟɯɚɧɿɱɧɨɝɨ ɡɧɟɜɨɞɧɟɧɧɹ ɨɫɚɞɿɜ ɿ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ  

Ɍɚɛɥɢɰɹ 5.3 

Ɍɟɯɧɨɥɨɝɿɱɧɿ ɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ ɿ ɪɟɠɢɦɢ ɩɪɨɰɟɫɿɜ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɩɪɢ ɜɢɫɨɤɨɦɭ ɜɦɿɫɬɿ ɫɭɥьɮɿɞɿɜ 

ɉɚɪɚɦɟɬɪ ȼɟɥɢɱɢɧɚ 

ȿɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ-ɮɥɨɬɚɰɿɹ 

Ƚɭɫɬɢɧɚ ɫɬɪɭɦɭ, Ⱥ/ɦ2
 100-200 

ȼɢɬɪɚɬɚ ɫɬɪɭɦɭ, Ⱥɝɨɞ/ɦ3
 200 

ȼɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɤȼɬɝɨɞ/ɦ3
 1 

ȼɢɬɪɚɬɚ ɦɟɬɚɥɭ ɟɥɟɤɬɪɨɞɿɜ, ɝ/ɦ3
 180 

Ɏɿɥьɬɪɭɜɚɧɧɹ ɧɚ ɮɿɥьɬɪɚɯ ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥьɧɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ 

ȼɢɫɨɬɚ ɮɿɥьɬɪɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɫɦ 70-80 

ȼɢɫɨɬɚ ɩɿɞɬɪɢɦɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɫɦ 50-60 

Ⱦɿɚɦɟɬɪ ɝɪɚɧɭɥ ɮɿɥьɬɪɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɦɦ 1-2 

Ⱦɿɚɦɟɬɪ ɝɪɚɧɭɥ ɩɿɞɬɪɢɦɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɦɦ 2-4 

ɒɜɢɞɤɿɫɬь ɮɿɥьɬɪɭɜɚɧɧɹ, ɦ/ɝɨɞ 6-8 

ȼɬɪɚɬɢ ɧɚɩɨɪɭ ɧɚ ɩɨɱɚɬɤɭ ɰɢɤɥɭ, ɦ  0,1-0,2 

ȼɬɪɚɬɢ ɧɚɩɨɪɭ ɧɚɩɪɢɤɿɧɰɿ ɰɢɤɥɭ, ɦ  1-1,5 

Ɍɪɢɜɚɥɿɫɬь ɩɪɨɦɢɜɤɢ, ɯɜ.  5 

ȱɧɬɟɧɫɢɜɧɿɫɬь ɩɪɨɦɢɜɤɢ, ɞɦ3/(ɫɦ2
) 10-12 

ɋɬɭɩɿɧь ɪɨɡɲɢɪɟɧɧɹ ɡɚɜɚɧɬɚɠɟɧɧɹ 1,3 

Ɍɪɢɜɚɥɿɫɬь ɮɿɥьɬɪɨɰɢɤɥɭ, ɝɨɞ 6-8 
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Ɂɨɥɶɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɫɥɿɞɨɜɧɨ ɩɪɨɯɨɞɹɬɶ ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿ (ɪɨɡɪɚɯɨɜɚɧɿ 
ɧɚ 2 ɯɜ. ɩɟɪɟɛɭɜɚɧɧɹ ɪɿɞɢɧɢ) ɬɚ ɭɫɟɪɟɞɧɸɜɚɱɿ. ɇɚɫɬɭɩɧɚ ɫɬɚɞɿɹ – ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ ɩɪɢ ɨɛɪɨɛɰɿ ɡɚɥɿɡɧɢɦ ɤɭɩɨɪɨɫɨɦ (ɞɨ 500 ɦɝ/ɞɦ3
 ɡɚ 

ɣɨɧɨɦ ɡɚɥɿɡɚ) ɿ ɫɿɪɱɚɧɨɸ ɤɢɫɥɨɬɨɸ ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɪɇ 6-7 ɡ ɩɨɞɚɥɶɲɢɦ 
ɜɿɞɫɬɨɸɜɚɧɧɹɦ ɩɪɨɬɹɝɨɦ 3-4 ɝɨɞ. Ɍɚɤɟ ɨɱɢɳɟɧɧɹ ɡɚɛɟɡɩɟɱɭє ɡɚɥɢɲɤɨɜɭ 
ɤɨɧɰɟɧɬɪɚɰɿɸ ɫɭɥɶɮɿɞɿɜ ɧɟ ɛɿɥɶɲɟ 10 ɦɝ/ɞɦ3

. 

ɍɬɜɨɪɟɧɿ ɨɫɚɞɢ ɬɚ ɲɥɚɦɢ ɫɩɪɹɦɨɜɭɸɬɶ ɭ ɰɟɯ ɦɟɯɚɧɿɱɧɨɝɨ ɡɧɟɜɨɞɧɟɧɧɹ. 
ɉɪɨɬɟ, ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɫɤɢɞɭ ɫɭɥɶɮɿɞɿɜ ɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɨ ɣɬɢ ɲɥɹɯɨɦ 
ɨɱɢɳɟɧɧɹ ɿ ɛɚɝɚɬɨɪɚɡɨɜɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɨɥɶɧɨɝɨ ɪɨɡɱɢɧɭ ɬɚ ɩɪɨɦɢɜɧɢɯ 
ɡɨɥɶɧɢɯ ɜɨɞ. 

ɓɨɛ ɡɚɫɬɨɫɭɜɚɬɢ ɡɨɥɶɧɢɣ ɪɨɡɱɢɧ 4-6 ɪɚɡɿɜ, ɞɨɫɢɬɶ ɩɨɩɟɪɟɞɧɶɨ 
ɩɪɨɹɫɧɢɬɢ ɣɨɝɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɫɬɨɸɜɚɧɧɹ ɱɢ ɮɥɨɬɚɰɿʀ ɬɚ ɞɨɭɤɪɿɩɢɬɢ. 
Ⱦɥɹ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɨɛɨɪɨɬɿɜ ɡɨɥɶɧɢɯ ɪɨɡɱɢɧɿɜ, ɩɨɬɪɿɛɧɨ ɡɚɫɬɨɫɭɜɚɬɢ 
ɤɨɚɝɭɥɹɰɿɸ ʀɯ ɫɨɥɹɦɢ ɦɟɬɚɥɿɜ, ɹɤɿ ɧɟ ɭɬɜɨɪɸɸɬɶ ɿɡ ɫɭɥɶɮɿɞɚɦɢ 
ɧɟɪɨɡɱɢɧɧɢɯ ɫɩɨɥɭɤ Д21Ж. 

Ɉɞɟɪɠɚɧɨ ɜɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɪɹɞɨɦ ɩɨɤɚɡɧɢɤɿɜ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɪɨɡɪɨɛɥɟɧɨʀ ɬɟɯɧɨɥɨɝɿʀ (ɬɚɛɥ. 5.4). 

ɍɬɜɨɪɟɧɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɨɱɢɳɟɧɧɹ ɲɥɚɦɢ ɡɚ ɫɜɨʀɦɢ ɮɿɡɢɱɧɢɦɢ ɬɚ 
ɝɿɞɪɚɜɥɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɿɞ ɡɜɢɱɚɣɧɢɯ ɨɫɚɞɿɜ 
ɡɞɟɛɿɥɶɲɨɝɨ ɧɚɫɢɱɟɧɿɫɬɸ ɝɚɡɨɩɨɜɿɬɪɹɧɢɦɢ ɛɭɥɶɛɚɲɤɚɦɢ ɿ ɜɟɥɢɤɨɸ 
ɤɿɥɶɤɿɫɬɸ ɠɢɪɿɜ, ɋɉȺɊ ɬɚ ɿɧɲɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɧɢɯ. 

Ɍɚɛɥɢɰɹ 5.4 

Ɋɟɡɭɥьɬɚɬɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɛɟɡ ɡɨɥьɧɢɤɚ ɡɚ ɫɯɟɦɨɸ  
ɛɟɡɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ – ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ-ɮɥɨɬɚɰɿɹ – ɮɿɥьɬɪɚɰɿɹ 

 

 

ɉɨɤɚɡɧɢɤ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɪɭɞɧɟɧь, ɦɝ/ɞɦ3
 

ȿɮɟɤɬ 

ɨɱɢɫɬɤɢ 
ɧɚ 

ɮɿɥьɬɪɚɯ, 
% 

Ɂɚɝɚɥьɧɢɣ 

ɟɮɟɤɬ 

ɨɱɢɫɬɤɢ, 
% 

ɞɨ 

ɨɱɢɫɬ-

ɤɢ 

ɩɿɫɥɹ 

ɛɟɡɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ 

ɩɿɫɥɹ 

ɟɥɟɤɬɪɨ-

ɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ 

ɩɿɫɥɹ 

ɮɿɥьɬ-

ɪɚɰɿʀ 

Ɂɚɜɢɫɥɿ 
ɪɟɱɨɜɢɧɢ 

4481 2381 220 40 95,0 99,1 

ɀɢɪɢ 160 40 8 1 95,0 99,4 

ɒɟɪɫɬь 50 4,5 - ɜɿɞɫ. 100,0 100,0 

ɏɪɨɦ 106 89,9 23 1,0 78,3 99,1 

ɋɭɥьɮɿɞɢ 72 80 5 1,2 93,0 98,5 

ɋɉȺɊ 26,2 18,2 7,6 7,5 71,0 71,0 

ȻɋɄ5 - - 262 220 - - 

ɏɋɄ 4900 4000 1000 810 79,6 83,0 
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ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɥɹ ɡɧɟɜɨɞɧɟɧɧɹ ɜɚɤɭɭɦ-ɮɿɥɶɬɪɚ ɜɨɥɨɝɿɫɬɶ ɤɟɤɭ 
ɧɚɣɦɟɧɲɚ – ɞɥɹ ɫɭɦɿɲɿ ɨɫɚɞɭ ɿ ɲɥɚɦɭ – 70,5%, ɧɚɣɛɿɥɶɲɚ – ɞɥɹ ɲɥɚɦɭ 
ɩɿɫɥɹ ɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ – 82,9% (ɬɚɛɥ. 5.5). 

Ɍɚɛɥɢɰɹ 5.5 

ɉɨɪɿɜɧɹɥьɧɿ ɞɚɧɿ ɳɨɞɨ ɡɧɟɜɨɞɧɟɧɧɹ ɨɫɚɞɿɜ ɿ ɲɥɚɦɿɜ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɦɟɬɨɞɨɦ 
ɜɚɤɭɭɦ-ɮɿɥьɬɪɚɰɿʀ 

 

ȼɢɞ ɨɫɚɞɭ ɱɢ 
ɲɥɚɦɭ 

 

ɉɨɱɚɬɤɨɜɚ 

ɜɨɥɨɝɿɫɬь, 
% 

 

ɉɢɬɨɦɢɣ 

ɨɩɿɪ, 
10

-10
 ɫɦ/ɝ 

 

ȼɨɥɨɝɿɫɬь 

ɤɟɤɭ, 
% 

ɉɪɨɞɭɤɬɢɜɧɿɫɬь 

ɜɚɤɭɭɦ-ɮɿɥьɬɪɚ 

ɬɟɨɪɟɬɢɱɧɚ 
ɡɚ ɞɚɧɢɦɢ 

ɞɨɫɥɿɞɿɜ 

Ɉɫɚɞ ɡɨɥьɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ 

98,1 15,6 78,5 12,3 11,0 

ɒɥɚɦ 
ɛɟɡɧɚɩɿɪɧɨʀ 
ɭɫɬɚɧɨɜɤɢ 

94,0 20,8 77,7 20,4 15,6 

ɒɥɚɦ ɜɿɞ 
ɤɨɚɝɭɥɹɰɿʀ- 
ɮɥɨɬɚɰɿʀ 

95,5 40,1 82,9 13,3 12,5 

ɋɭɦɿɲ ɨɫɚɞɭ ɿ 
ɲɥɚɦɭ 

96,8 15,6 70,5 13,2 14,8 

 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɡɧɟɜɨɞɧɟɧɧɹ ɫɭɦɿɲɿ ɨɫɚɞɿɜ ɿ ɲɥɚɦɿɜ ɡɚ 
ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɿɜ ɪɨɛɨɬɢ ɜɚɤɭɭɦ-ɮɿɥɶɬɪɿɜ: ɜɚɤɭɭɦ – 0,065 Ɇɉɚ; ɬɪɢɜɚɥɿɫɬɶ 
ɮɿɥɶɬɪɨɰɢɤɥɭ – 180 ɫ, ɮɿɥɶɬɪɚɰɿʀ – 75 ɫ, ɫɭɲɤɢ ɩɿɞ ɜɚɤɭɭɦɨɦ – 52 ɫ, 
ɧɚɩɨɜɧɟɧɧɹ ɤɨɪɢɬɚ ɜɚɤɭɭɦ-ɮɿɥɶɬɪɚ – 55%. 

ɉɪɨɦɢɜɚɧɧɹ ɮɿɥɶɬɪɚ ɡɞɿɣɫɧɸɸɬɶ ɛɟɡɩɟɪɟɪɜɧɨ ɜɨɞɨɸ ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ      
40ºɋ. Ɋɟɝɟɧɟɪɚɰɿɹ ɩɪɨɜɨɞɢɬɶɫɹ ɨɞɢɧ ɪɚɡ ɧɚ ɞɨɛɭ 3%-ɢɦ ɪɨɡɱɢɧɨɦ 
ɿɧɝɿɛɨɜɚɧɨʀ ɯɥɨɪɨɜɨɞɧɟɜɨʀ ɤɢɫɥɨɬɢ (50 ɥ ɧɚ 1 ɦ2

 ɩɨɜɟɪɯɧɿ ɮɿɥɶɬɪɚ). 
Ɂɧɟɜɨɞɧɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ ɬɚɤɨɠ ɦɨɠɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɧɚ 

ɮɿɥɶɬɪɩɪɟɫɚɯ ɦɚɪɤɢ ɎɉȺɄɆ (ɬɚɛɥ. 5.6). Ɋɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɟɪɟɞ 
ɡɧɟɜɨɞɧɟɧɧɹɦ ɞɨɛɚɜɥɹɬɢ ɪɟɚɝɟɧɬɢ (ɫɿɪɱɚɧɨɤɢɫɥɟ ɡɚɥɿɡɨ) ɭ ɤɿɥɶɤɨɫɬɿ 3-5% 

ɦɚɫɢ ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ ɲɥɚɦɭ. 
Ɍɚɛɥɢɰɹ 5.6 

Ɋɟɠɢɦ ɡɧɟɜɨɞɧɟɧɧɹ ɲɥɚɦɭ ɡ ɩɨɱɚɬɤɨɜɨɸ ɜɨɥɨɝɿɫɬɸ 95% ɧɚ ɮɿɥьɬɪɩɪɟɫɚɯ 

ɉɚɪɚɦɟɬɪ ɉɪɢ ɜɨɥɨɝɨɫɬɿ ɤɟɤɭ, % 

50 70 

Ɍɢɫɤ ɜɿɞɠɢɦɚɧɧɹ, Ɇɉɚ 1,0 1,0 

Ɍɢɫɤ ɮɿɥьɬɪɭɜɚɧɧɹ ɿ ɩɪɨɫɭɲɭɜɚɧɧɹ, 
Ɇɉɚ 

0,6 0,6 

Ɍɪɢɜɚɥɿɫɬь ɮɿɥьɬɪɭɜɚɧɧɹ, ɯɜ. 22 14 

ɉɪɨɞɭɤɬɢɜɧɿɫɬь, ɤɝ/(ɦ2ɝɨɞ) 9 15 
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Ɍɪɢɜɚɥɿɫɬɶ ɞɨɩɨɦɿɠɧɢɯ ɨɩɟɪɚɰɿɣ – 2 ɯɜ. Ɏɿɥɶɬɪɭɜɚɥɶɧɢɣ ɦɚɬɟɪɿɚɥ – 

ɥɚɜɫɚɧ (ɚɪɬɢɤɭɥ 56007). 
 

5.3. Ⱦɨɫɥɿɞɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɬɚ  
ɫɭɦɿɫɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɿ ɦɿɫɬɚ 

 

Ⱦɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡɚɝɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɡ ɧɚɫɬɭɩɧɢɦ ɫɭɦɿɫɧɢɦ ɨɱɢɳɟɧɧɹɦ ɡɿ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ 
ɦɿɫɬɚ ɧɚ ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɤɨɦɩɥɟɤɫ ɫɩɨɪɭɞ 
(ɪɢɫ. 5.3). 

 

 

Ɋɢɫ. 5.3. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɡ ɧɚɫɬɭɩɧɢɦ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ ɫɭɦɿɫɧɨ ɡ ɫɬɿɱɧɢɦɢ 

ɜɨɞɚɦɢ ɦɿɫɬɚ ɿ ɩɨɜɟɪɧɟɧɧɹɦ ɱɚɫɬɢɧɢ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɭ ɜɢɪɨɛɧɢɰɬɜɨ: 
1 – ɪɟɲɿɬɤɢ; 2 – ɩɿɫɤɨɭɥɨɜɥɸɜɚɱɿ; 3 – ɜɿɞɫɬɿɣɧɢɤɢ; 4 – ɡɦɿɲɭɜɚɱɿ; 5 – ɧɚɩɿɪɧɿ 
ɮɥɨɬɚɰɿɣɧɿ ɭɫɬɚɧɨɜɤɢ; 6 – ɭɫɟɪɟɞɧɸɜɚɱ; 7 – ɮɥɨɬɚɰɿɣɧɢɣ ɛɿɨɤɨɚɝɭɥɹɬɨɪ; 8 – 

ɦɟɬɚɧɬɟɧɤɢ; 9 – ɚɟɪɨɬɟɧɤɢ; 10 – ɛɿɨɮɿɥɶɬɪɢ; 11 – ɤɨɧɬɚɤɬɧɿ ɪɟɡɟɪɜɭɚɪɢ; 12 – 

ɮɿɥɶɬɪɢ; 13 – ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨʀ ɜɨɞɢ; 14 – ɰɟɯ ɦɟɯɚɧɿɱɧɨɝɨ ɡɧɟɜɨɞɧɟɧɧɹ ɨɫɚɞɿɜ ɿ 
ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ 

 

ɋɬɿɱɧɿ ɜɨɞɢ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɩɪɨɯɨɞɹɬɶ ɪɟɲɿɬɤɢ, ɚɟɪɨɜɚɧɿ 
ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿ ɚɛɨ ɜɿɞɫɬɿɣɧɢɤɢ ɞɥɹ ɜɚɠɤɢɯ ɞɨɦɿɲɨɤ, ɪɨɡɪɚɯɨɜɚɧɿ ɧɚ 15-

20 ɯɜ. ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɨɤɿɜ, ɿ ɩɨɬɿɦ ʀɯ ɫɩɪɹɦɨɜɭɸɬɶ ɭ ɜɟɪɬɢɤɚɥɶɧɿ 
ɜɿɞɫɬɿɣɧɢɤɢ, ɬɪɢɜɚɥɿɫɬɶ ɩɟɪɟɛɭɜɚɧɧɹ ɜɨɞɢ ɜ ɹɤɢɯ ɫɬɚɧɨɜɢɬɶ 3-4 ɝɨɞ. ɞɥɹ 
ɡɚɬɪɢɦɭɜɚɧɧɹ ɨɫɧɨɜɧɨʀ ɦɚɫɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ. ɐɟ ɞɨɡɜɨɥɹє ɡɦɟɧɲɢɬɢ 
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ɞɨɡɭ ɤɨɚɝɭɥɹɧɬɭ, ɧɟɨɛɯɿɞɧɭ ɞɥɹ ɩɨɜɧɨɝɨ ɩɪɨɹɫɧɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ. Ɉɫɚɞ ɡ 
ɜɿɞɫɬɿɣɧɢɤɿɜ ɜ ɤɿɥɶɤɨɫɬɿ 5-10% ɜɿɞ ɨɛ’єɦɭ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɨɛɪɨɛɥɹɸɬɶ, ɡ 
ɜɨɥɨɝɿɫɬɸ 95% ɫɩɪɹɦɨɜɭɸɬɶ ɜ ɲɥɚɦɨɧɚɤɨɩɥɸɜɚɱɿ ɚɛɨ ɧɚ ɦɟɯɚɧɿɱɧɟ 
ɡɧɟɜɨɞɧɟɧɧɹ. 

ȼ ɱɚɫɬɤɨɜɨ ɩɪɨɹɫɧɟɧɭ ɜɨɞɭ ɜɜɨɞɹɬɶ ɪɟɚɝɟɧɬɢ – ɫɿɪɱɚɧɨɤɢɫɥɟ ɡɚɥɿɡɨ ɿ 
ɜɚɩɧɨ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɨɩɬɢɦɚɥɶɧɨɸ ɞɨɡɨɸ ɫɿɪɱɚɧɨɤɢɫɥɨɝɨ ɡɚɥɿɡɚ є 300 

ɦɝ/ɞɦ3
 ɩɥɸɫ ɩɨ 100 ɦɝ/ɞɦ3

 ɧɚ ɤɨɠɧɿ 500-600 ɦɝ/ɞɦ3
 ɡɚɜɢɫɟɣ, ɳɨ 

ɡɚɥɢɲɢɥɢɫɶ ɩɿɫɥɹ ɜɿɞɫɬɨɸɜɚɧɧɹ. Ⱦɨɡɚ ɜɚɩɧɚ ɩɪɢɣɦɚєɬɶɫɹ ɿɡ ɪɨɡɪɚɯɭɧɤɭ 
ɞɨɜɟɞɟɧɧɹ ɪɇ ɫɬɿɱɧɢɯ ɜɨɞ ɞɨ 10 (ɩɪɢɛɥɢɡɧɨ ɧɚ 200-300 ɦɝ/ɞɦ3

 ɛɿɥɶɲɟ ɞɨɡɢ 
ɫɿɪɱɚɧɨɤɢɫɥɨɝɨ ɡɚɥɿɡɚ ɜ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɋɚɈ). 

ɉɿɫɥɹ ɡɦɿɲɭɜɚɧɧɹ ɡ ɪɟɚɝɟɧɬɚɦɢ ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɫɬɭɩɚɸɬɶ ɧɚ ɨɱɢɳɟɧɧɹ ɜ 
ɧɚɩɿɪɧɭ ɮɥɨɬɚɰɿɣɧɭ ɭɫɬɚɧɨɜɤɭ. Ɋɟɰɢɪɤɭɥɹɰɿɣɧɭ ɪɿɞɢɧɭ (ɤɨɟɮɿɰɿєɧɬ 
ɪɟɰɢɪɤɭɥɹɰɿʀ 1) ɧɚɫɢɱɭɸɬɶ ɩɨɜɿɬɪɹɦ ɩɪɨɬɹɝɨɦ 2-3 ɯɜ. ɩɿɞ ɬɢɫɤɨɦ 0,3-0,5 

Ɇɉɚ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɧɟɨɛɯɿɞɧɭ ɩɢɬɨɦɭ ɜɢɬɪɚɬɭ ɩɨɜɿɬɪɹ. 
Ɍɪɢɜɚɥɿɫɬɶ ɩɟɪɟɛɭɜɚɧɧɹ ɫɭɦɿɲɿ ɭ ɮɥɨɬɚɰɿɣɧɿɣ ɤɚɦɟɪɿ ɫɬɚɧɨɜɢɬɶ 0,7-0,8 ɝɨɞ. 

ɉɿɫɥɹ ɮɥɨɬɚɰɿʀ ɫɬɿɱɧɿ ɜɨɞɢ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɩɨɞɚɸɬɶ ɜ ɭɫɟɪɟɞɧɸɜɚɱ-

ɚɟɪɚɬɨɪ, ɞɟ ɜɨɧɢ ɡɦɿɲɭɸɬɶɫɹ ɡ ɦɿɫɶɤɢɦɢ ɫɬɨɤɚɦɢ ɿ ɤɭɞɢ ɩɨɞɚɸɬɶ ɜɟɫɶ 
ɧɚɞɥɢɲɤɨɜɢɣ ɚɤɬɢɜɧɢɣ ɦɭɥ ɡ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɚ ɩɨɬɿɦ ɫɭɦɿɲ 
ɧɚɞɯɨɞɢɬɶ ɭ ɮɥɨɬɚɰɿɣɧɢɣ ɛɿɨɤɨɚɝɭɥɹɬɨɪ ɿ ɜ ɚɟɪɨɬɟɧɤɢ. 

ɑɚɫɬɢɧɭ ɫɬɨɤɿɜ, ɳɨ ɩɪɨɣɲɥɚ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ, ɩɪɨɩɨɧɭєɬɶɫɹ 
ɞɨɞɚɬɤɨɜɨ ɨɱɢɳɚɬɢ ɧɚ ɛɿɨɮɿɥɶɬɪɚɯ ɚɛɨ ɜ ɚɟɪɨɬɟɧɤɚɯ, ɲɜɢɞɤɢɯ ɮɿɥɶɬɪɚɯ, 
ɡɧɟɡɚɪɚɠɭɜɚɬɢ ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚ ɲɤɿɪɹɧɨɦɭ ɡɚɜɨɞɿ ɹɤ ɬɟɯɧɿɱɧɭ ɜɨɞɭ, ɜ 
ɩɟɪɲɭ ɱɟɪɝɭ, ɞɥɹ ɨɩɟɪɚɰɿɣ ɜɿɞɦɨɱɭɜɚɧɧɹ ɿ ɡɨɥɿɧɧɹ.  

Ɍɚɛɥɢɰɹ 5.7 

Ɂɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ 
ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɡɚ ɬɟɯɧɨɥɨɝɿєɸ ɡ ɤɨɚɝɭɥɹɰɿєɸ ɿ ɧɚɩɿɪɧɨɸ ɮɥɨɬɚɰɿєɸ 

ɉɨɤɚɡɧɢɤ 
ɇɚ 

ɜɯɨɞɿ 

ɉɿɫɥɹ 
ɜɿɞɫɬɨɸ-

ɜɚɧɧɹ 

ɉɿɫɥɹ 
ɮɥɨɬɚɰɿʀ 

ȼ ɫɭɦɿɲɿ 
ɿɡ ɫɬɿɱ-

ɧɢɦɢ 
ɜɨɞɚɦɢ 
ɦɿɫɬɚ 

ɉɿɫɥɹ ɛɿɨ-

ɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ 

ɉɿɫɥɹ 
ɜɬɨɪɢɧ-

ɧɢɯ 
ɜɿɞɫɬɿɣɧɢ-

ɤɿɜ 

Ɂɚɜɢɫɥɿ 
ɪɟɱɨɜɢɧɢ,ɦɝ/ɞɦ3

 
3790 1995 200 300 140 20 

ȻɋɄ20, ɦɝ/ɞɦ3
 2000 1600 800 450 270 20 

ɏɪɨɦ, ɦɝ/ɞɦ3
 160 128 5 2 0,5 0,5 

ɋɭɥьɮɿɞɢ, 
ɦɝ/ɞɦ3

 
111 106 15 5 3 0 

ɀɢɪɢ, ɦɝ/ɞɦ3
 1360 680 136 50 0 0 

ɋɉȺɊ, ɦɝ/ɞɦ3
 171 137 27 10 8 5 

ɪɇ 8,5 8,5 10 8,5 8,5 8,5 
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ȿɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ 
ɬɟɯɧɨɥɨɝɿєɸ ɩɿɞɬɜɟɪɞɠɟɧɚ ɩɪɢ ɪɨɛɨɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɜɢɪɨɛɧɢɱɢɯ 
ɭɫɬɚɧɨɜɨɤ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ Ȼɟɪɞɢɱɿɜɫɶɤɨɝɨ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɿɦ. 
ȱɥɥɿɱɚ (ɦ. Ȼɟɪɞɢɱɿɜ ɀɢɬɨɦɢɪɫɶɤɨʀ ɨɛɥ.) (ɬɚɛɥ. 5.7). 

Ɍɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɪɟɤɨɦɟɧɞɨɜɚɧɨ Ƚɉɂ-5 ɞɥɹ ɩɪɨɟɤɬɭ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɧɚ 
ɞɚɧɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ. 

 

5.4. Ɋɨɡɪɨɛɤɚ ɪɚɰɿɨɧɚɥьɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ ɩɪɨɰɟɫɿɜ  
ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ 

ɮɚɛɪɢɤɢ 

 

ɇɚ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤɚɯ ɜɢɪɨɛɥɹɸɬɶ ɪɿɡɧɨɦɚɧɿɬɧɟ ɯɭɬɪɨ: ɤɪɨɥɹ, ɨɧɞɚɬɪɢ, 
ɧɭɬɪɿʀ, ɜɢɞɪɢ, ɫɨɛɨɥɹ, ɩɟɫɰɹ ɬɨɳɨ. ɏɭɬɪɹɧɢɣ ɧɚɩɿɜɮɚɛɪɢɤɚɬ ɡɚɡɧɚє 
ɯɿɦɿɱɧɨɝɨ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɣ ɦɟɯɚɧɿɱɧɨɝɨ ɨɛɪɨɛɥɹɧɧɹ ɚɛɨ ɩɚɪɬɿɹɦɢ, ɚɛɨ 
ɩɨɲɬɭɱɧɨ. ɍɜɟɫɶ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɱɢɧɤɢ ɩɨɞɿɥɹɸɬɶ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ: 
ɨɩɟɪɚɰɿʀ ɫɢɪɨɜɢɧɧɨɝɨ ɰɟɯɭ ɬɚ ɨɩɟɪɚɰɿʀ ɮɚɪɛɭɜɚɥɶɧɨɝɨ ɰɟɯɭ. 

ɍ ɫɢɪɨɜɢɧɧɨɦɭ ɰɟɯɭ ɡɞɿɣɫɧɸɸɬɶ ɜɿɞɦɨɱɭɜɚɧɧɹ, ɦɿɡɞɪɿɧɧɹ, 
ɩɿɤɟɥɸɜɚɧɧɹ, ɞɭɛɥɟɧɧɹ. ɐɿ ɨɩɟɪɚɰɿʀ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɭɬɜɨɪɟɧɧɹɦ ɫɬɿɱɧɢɯ 
ɜɨɞ, ɡɚɛɪɭɞɧɟɧɢɯ ɛɿɥɤɨɜɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɠɢɪɚɦɢ, ɯɪɨɦɨɦ, ɋɉȺɊ, 
ɤɢɫɥɨɬɚɦɢ, ɨɪɝɚɧɿɱɧɢɦɢ ɬɚ ɦɿɧɟɪɚɥɶɧɢɦɢ ɦɟɯɚɧɿɱɧɢɦɢ ɞɨɦɿɲɤɚɦɢ. 
ɉɢɬɨɦɚ ɜɢɬɪɚɬɚ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɫɢɪɨɜɢɧɧɨɦɭ ɰɟɯɭ ɫɬɚɧɨɜɢɬɶ 120-160 ɦ3

 ɧɚ 1 
ɬ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ.  

ɍ ɮɚɪɛɭɜɚɥɶɧɨɦɭ ɰɟɯɭ ɡɞɿɣɫɧɸɸɬɶ ɭɦɨɪɿɧɧɹ, ɩɪɨɬɪɚɜɥɟɧɧɹ, 
ɮɚɪɛɭɜɚɧɧɹ, ɫɨɥɿɧɧɹ. ɍ ɤɚɧɚɥɿɡɚɰɿɸ ɧɚɞɯɨɞɹɬɶ ɫɬɿɱɧɿ ɜɨɞɢ, ɡɚɛɪɭɞɧɟɧɿ 
ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ ɛɚɪɜɧɢɤɚɦɢ, ɯɪɨɦɨɦ, ɤɢɫɥɨɬɚɦɢ ɬɚ ɥɭɝɚɦɢ, ɋɉȺɊ, 
ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɿ ɦɟɯɚɧɿɱɧɢɦɢ ɞɨɦɿɲɤɚɦɢ. ɉɢɬɨɦɚ ɜɢɬɪɚɬɚ 
ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɮɚɪɛɭɜɚɥɶɧɨɦɭ ɰɟɯɭ ɫɬɚɧɨɜɢɬɶ 240-250 ɦ3

 ɧɚ 1 ɬ ɫɢɪɨɜɢɧɢ, 
ɳɨ ɨɛɪɨɛɥɸєɬɶɫɹ.  

ɍɫɿ ɫɬɿɱɧɿ ɜɨɞɢ ɮɚɛɪɢɤɢ ɩɨɞɿɥɹɸɬɶ ɧɚ ɞɜɿ ɤɚɬɟɝɨɪɿʀ: 1) ɫɬɿɱɧɿ ɜɨɞɢ, ɳɨ 
ɦɿɫɬɹɬɶ ɯɪɨɦ, ɞɨ ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɹɬɶ ɜɫɿ ɫɤɢɞɢ ɫɢɪɨɜɢɧɧɨɝɨ (ɛɟɡ 
ɜɿɞɦɨɱɭɜɚɧɧɹ) ɰɟɯɭ ɿ ɜɨɞɢ ɜɿɞ ɩɪɨɬɪɚɜɥɟɧɧɹ ɮɚɪɛɭɜɚɥɶɧɨɝɨ ɰɟɯɭ;                     
2) ɡɚɛɚɪɜɥɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ, ɞɨ ɹɤɢɯ ɜɯɨɞɹɬɶ ɜɨɞɢ ɮɚɪɛɭɜɚɥɶɧɨɝɨ ɰɟɯɭ (ɛɟɡ 
ɩɪɨɬɪɚɜɧɢɯ) ɿ ɜɨɞɢ ɜɿɞ ɨɩɟɪɚɰɿʀ ɜɿɞɦɨɱɭɜɚɧɧɹ (ɬɚɛɥ. 5.8). 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɫɬɿɱɧɿ ɜɨɞɢ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ ɦɚɸɬɶ ɡɚɛɪɭɞɧɟɧɧɹ ɭ 
ɜɟɥɢɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ, ɹɤɿ ɳɟ ɡɛɿɥɶɲɭɸɬɶɫɹ ɜɧɚɫɥɿɞɨɤ ɡɚɥɩɨɜɨɝɨ 
ɫɤɢɞɚɧɧɹ ɡɚɛɪɭɞɧɟɧɶ. ȱɫɧɭɸɱɚ ɧɚ ɪɹɞɿ ɮɚɛɪɢɤ ɬɟɯɧɨɥɨɝɿɹ ɨɱɢɳɟɧɧɹ 
ɩɨɥɹɝɚє ɜ ɪɟɚɝɟɧɬɧɿɣ ɨɛɪɨɛɰɿ ɯɪɨɦɜɦɿɫɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɫɭɥɶɮɚɬɭ ɡɚɥɿɡɚ ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɯɪɨɦɭ (↑ȱ) ɜ ɯɪɨɦ (ȱȱȱ) ɡɚ ɪɟɚɤɰɿєɸ: 

Cr2O7
2-

 + 6Fe2+
 + 14H+

  2Cr3+
 + 6Fe3+

 + 7H2O, 
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ɡ ɭɬɜɨɪɟɧɧɹɦ ɝɿɞɪɨɤɫɢɞɿɜ ɿ ɜ ɩɨɞɚɥɶɲɨɦɭ ɜɿɞɫɬɨɸɜɚɧɧɿ ʀɯ ɭ ɜɟɪɬɢɤɚɥɶɧɢɯ 
ɜɿɞɫɬɿɣɧɢɤɚɯ ɪɚɡɨɦ ɿɡ ɡɚɛɚɪɜɥɟɧɢɦɢ ɜɨɞɚɦɢ.  

Ɍɚɛɥɢɰɹ 5.8 

ɋɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ 

ɉɨɤɚɡɧɢɤ 
ɋɬɿɱɧɿ ɜɨɞɢ, ɳɨ 

ɦɿɫɬɹɬь ɯɪɨɦ 
Ɂɚɛɚɪɜɥɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, ɦɝ/ɞɦ3
 500-2500 100-800 

ɏɪɨɦ (ȱȱȱ) ɿ (Vȱ), ɦɝ/ɞɦ3
 10-60 - 

ɋɉȺɊ, ɦɝ/ɞɦ3
 40-110 20-100 

ɏɋɄ, ɦɝ/ɞɦ3
 2500-7000 100-3000 

ɪɇ 3,5-5,1 5,8-6,8 

Ɂɚɛɚɪɜɥɟɧɧɹ ɡɚ ɪɨɡɜɟɞɟɧɧɹɦ - 1:20-1:100 

 
Ⱦɥɹ ɩɪɨɯɨɞɠɟɧɧɹ ɪɟɚɤɰɿʀ ɩɨɬɪɿɛɧɨ ɫɬɜɨɪɢɬɢ ɤɢɫɥɟ ɫɟɪɟɞɨɜɢɳɟ, ɚ ɬɨɦɭ 

ɪɚɡɨɦ ɿɡ ɜɿɞɧɨɜɧɢɤɨɦ ɞɨɞɚɸɬɶ ɤɢɫɥɨɬɭ (ɫɿɪɱɚɧɭ ɱɢ ɫɨɥɹɧɭ) ɞɥɹ ɞɨɜɟɞɟɧɧɹ 
ɪɇ ɞɨ 2-4. ɉɿɫɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɥɟɠɢɬɶ ɩɿɞɥɭɠɭɜɚɬɢ 
(ɧɚɩɪɢɤɥɚɞ, ɜɚɩɧɨɦ) ɞɥɹ ɭɬɜɨɪɟɧɧɹ ɧɟɪɨɡɱɢɧɧɢɯ ɝɿɞɪɨɤɫɢɞɿɜ – Cr(OH)3, 

Fe(OH)3. 

Ⱦɥɹ ɜɿɞɧɨɜɥɟɧɧɹ 1 ɝ ɯɪɨɦɭ ɡɚ ɬɟɨɪɟɬɢɱɧɢɦɢ ɪɨɡɪɚɯɭɧɤɚɦɢ ɩɨɬɪɿɛɧɨ 

8,75 ɝ ɛɟɡɜɨɞɧɨɝɨ ɫɭɥɶɮɚɬɭ ɡɚɥɿɡɚ, ɩɪɚɤɬɢɱɧɨ ɞɨɡɭ ɡɛɿɥɶɲɭɸɬɶ ɧɚ 25%. 
ɉɪɨ ɡɚɤɿɧɱɟɧɧɹ ɪɟɚɤɰɿɣ ɜɿɞɧɨɜɥɟɧɧɹ ɫɜɿɞɱɢɬɶ ɡɦɿɧɚ ɡɚɛɚɪɜɥɟɧɧɹ 

ɫɬɿɱɧɢɯ ɜɨɞ ɿɡ ɱɟɪɜɨɧɨɝɨ, ɡɭɦɨɜɥɟɧɨɝɨ ɫɨɥɹɦɢ ɯɪɨɦɭ (↑ȱ), ɧɚ ɡɟɥɟɧɢɣ ɡɚ 
ɪɚɯɭɧɨɤ ɫɨɥɟɣ ɯɪɨɦɭ (ȱȱȱ). 

ɍɬɜɨɪɟɧɿ ɜɧɚɫɥɿɞɨɤ ɨɤɢɫɧɨ-ɜɿɞɧɨɜɧɢɯ ɪɟɚɤɰɿɣ ɣɨɧɢ ɡɚɥɿɡɚ (ȱȱȱ) 
ɜɡɚєɦɨɞɿɸɬɶ ɿɡ ɝɿɞɪɨɤɫɢɥɶɧɢɦɢ ɝɪɭɩɚɦɢ (ɨɫɨɛɥɢɜɨ ɩɿɫɥɹ ɩɿɞɥɭɠɭɜɚɧɧɹ) ɡ 
ɭɬɜɨɪɟɧɧɹɦ ɝɿɞɪɨɤɫɢɞɭ ɡɚɥɿɡɚ, ɹɤɢɣ є ɤɨɚɝɭɥɹɧɬɨɦ ɞɥɹ ɤɨɥɨʀɞɧɨʀ ɱɚɫɬɢɧɢ 
ɡɚɛɪɭɞɧɟɧɶ, ɫɨɪɛɟɧɬɨɦ ɞɥɹ ɛɚɪɜɧɢɤɿɜ ɿ ɋɉȺɊ; ɭ ɪɚɡɿ ɦɟɯɚɧɿɱɧɨɝɨ 
ɡɧɟɜɨɞɧɟɧɧɹ ɨɫɚɞɿɜ ɧɟ ɩɨɬɪɿɛɧɨ (ɚɛɨ ɩɨɬɪɿɛɧɨ ɜ ɦɟɧɲɿɣ ɤɿɥɶɤɨɫɬɿ) 
ɞɨɞɚɜɚɬɢ ɤɨɚɝɭɥɹɧɬɢ, ɳɨɛ ɩɨɥɿɩɲɢɬɢ ʀɯ ɡɞɚɬɧɿɫɬɶ ɞɨ ɮɿɥɶɬɪɭɜɚɧɧɹ ɬɚ 
ɜɿɞɞɿɥɟɧɧɹ ɜɨɥɨɝɢ. ɐɿ ɩɟɪɟɜɚɝɢ ɦɨɠɭɬɶ ɤɨɦɩɟɧɫɭɜɚɬɢ ɡɛɿɥɶɲɟɧɧɹ ɨɛ’єɦɭ 
ɨɫɚɞɭ, ɚ ɬɚɤɨɠ ɞɟɹɤɟ ɡɚɛɪɭɞɧɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɫɨɥɹɦɢ ɡɚɥɿɡɚ, ɳɨ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɥɶɮɚɬɭ ɡɚɥɿɡɚ ɹɤ ɜɿɞɧɨɜɧɢɤɚ. 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɯɪɨɦ (↑ȱ), 
ɜɤɥɸɱɚє (ɪɢɫ. 5.4): ɭɫɟɪɟɞɧɸɜɚɱ 1, ɤɚɦɟɪɭ ɪɟɚɤɰɿʀ 2, ɞɟ ɜɿɞɛɭɜɚɸɬɶɫɹ 
ɪɟɚɤɰɿʀ ɜɿɞɧɨɜɥɟɧɧɹ, ɡ ɬɪɢɜɚɥɿɫɬɸ ɩɟɪɟɛɭɜɚɧɧɹ 30 ɯɜ.; ɤɚɦɟɪɭ ɧɟɣɬɪɚɥɿɡɚɰɿʀ 
3 ɧɚ 10-15 ɯɜ. ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɤɭɞɢ ɩɨɞɚɸɬɶ ɜɚɩɧɨ ɞɥɹ 
ɡɛɿɥɶɲɟɧɧɹ ɪɇ ɞɨ 8-8,5; ɜɿɞɫɬɿɣɧɢɤ 4 (ɚɛɨ ɮɥɨɬɚɰɿɣɧɭ ɭɫɬɚɧɨɜɤɭ). Ɉɫɚɞ 
ɫɩɪɹɦɨɜɭɸɬɶ ɧɚ ɦɟɯɚɧɿɱɧɟ ɡɧɟɜɨɞɧɟɧɧɹ, ɩɿɫɥɹ ɱɨɝɨ ɜɢɜɨɡɹɬɶ ɜ ɫɩɟɰɿɚɥɶɧɨ 
ɜɿɞɜɟɞɟɧɿ ɦɿɫɰɹ. 
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Ɋɢɫ. 5.4. ɋɯɟɦɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɯɪɨɦ: 

1 – ɭɫɟɪɟɞɧɸɜɚɱ; 2 – ɤɚɦɟɪɚ ɪɟɚɤɰɿʀ; 3 – ɤɚɦɟɪɚ ɧɟɣɬɪɚɥɿɡɚɰɿʀ;  
4 – ɜɿɞɫɬɿɣɧɢɤ; 5 – ɜɚɤɭɭɦ-ɮɿɥɶɬɪ 

 

Ɉɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɧɟ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɨɝɨ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɡɚ ɬɚɤɢɦɢ 
ɩɨɤɚɡɧɢɤɚɦɢ, ɹɤ ɠɢɪɢ, ɋɉȺɊ, ɡɚɜɢɫɿ, ɛɚɪɜɧɢɤɢ ɿ ɜɿɞɡɧɚɱɚєɬɶɫɹ ɜɟɥɢɤɢɦɢ 
ɨɛ’єɦɚɦɢ ɨɫɚɞɿɜ. 

Ɋɨɡɪɨɛɥɟɧɨ ɞɜɿ ɬɟɯɧɨɥɨɝɿʀ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ Д21Ж. 

ɍ ɩɟɪɲɿɣ ɬɟɯɧɨɥɨɝɿʀ ɜɢɤɨɪɢɫɬɚɧɨ ɦɟɬɨɞ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ. 
ɉɟɪɟɞɛɚɱɟɧɨ ɨɛɪɨɛɤɭ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɜɦɿɳɭɸɬɶ ɯɪɨɦ, ɫɿɪɱɚɧɨɤɢɫɥɢɦ 
ɡɚɥɿɡɨɦ ɿ ɜɚɩɧɨɦ ɡ ɦɟɬɨɸ ɤɨɚɝɭɥɹɰɿʀ, ɚ ɩɨɬɿɦ ɜɿɞɫɬɨɸɜɚɧɧɹ ʀɯ ɪɚɡɨɦ ɿɡ 
ɭɫɟɪɟɞɧɟɧɢɦɢ ɡɚɛɚɪɜɥɟɧɢɦɢ ɜɨɞɚɦɢ. ɉɪɨɹɫɧɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɫɩɪɹɦɨɜɭɸɬɶ 
ɧɚ ɞɨɨɱɢɳɟɧɧɹ ɜ ɤɚɦɟɪɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, ɚ ɩɨɬɿɦ - ɧɚ 

ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɿ ɮɿɥɶɬɪɢ. ȿɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɢ-ɮɥɨɬɚɬɨɪɢ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɿ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɹɤɳɨ ɧɟ ɩɟɪɟɞɛɚɱɚɬɢ 
ɩɨɩɟɪɟɞɧɸ ɤɨɚɝɭɥɹɰɿɸ ɯɪɨɦɨɜɦɿɫɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. ɐɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɧɚɱɧɨɝɨ ɡɛɿɥɶɲɟɧɧɹ ɜɢɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɬɚ ɦɟɬɚɥɭ ɟɥɟɤɬɪɨɞɿɜ (ɬɚɛɥ. 
5.9). Ⱦɟɳɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɿ ɪɟɡɭɥɶɬɚɬɢ ɨɛɪɨɛɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɜ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɿ-ɮɥɨɬɚɬɨɪɿ (ɬɚɛɥ. 5.10). 

Ɍɚɛɥɢɰɹ 5.λ 

 ȿɥɟɤɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɜ ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ 

ɉɨɤɚɡɧɢɤ 
ɍ ɪɟɠɢɦɿ 
ɨɱɢɳɟɧɧɹ 

ɍ ɪɟɠɢɦɿ 
ɞɨɨɱɢɳɟɧɧɹ 

ȼɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɤȼɬɝɨɞ/ɦ3
 1,0 0,5 

ȼɢɬɪɚɬɚ ɫɬɪɭɦɭ, Ⱥɝɨɞ/ɦ3
 300 100 

Ƚɭɫɬɢɧɚ ɫɬɪɭɦɭ, Ⱥ/ɦ2
 50 20 

ȼɢɬɪɚɬɚ ɦɟɬɚɥɭ ɟɥɟɤɬɪɨɞɿɜ, ɦɝ/ɞɦ3
 300 100 
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Ɍɪɢɜɚɥɿɫɬɶ ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɤɚɦɟɪɿ ɪɟɚɤɰɿʀ - 15 ɯɜ., ɜ 
ɭɫɟɪɟɞɧɸɜɚɱɿ – 4-6 ɝɨɞ., ɭ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ – 5-7 ɯɜ., ɭ ɤɚɦɟɪɿ 
ɮɥɨɬɚɰɿʀ – 30-40 ɯɜ.  

 
 

Ɍɚɛɥɢɰɹ 5.10 

Ɉɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿєɸ-ɮɥɨɬɚɰɿєɸ 

ɉɨɤɚɡɧɢɤ 

ɡɚɛɪɭɞɧɟɧɧɹ 

Ɋɟɠɢɦ ɨɱɢɳɟɧɧɹ Ɋɟɠɢɦ ɞɨɨɱɢɳɟɧɧɹ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɡɚɛɪɭɞɧɟɧь, 

ɦɝ/ɞɦ3
 

ȿɮɟɤɬ 
ɨɱɢɫɬɤɢ, 

% 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɡɚɛɪɭɞɧɟɧь, ɦɝ/ɞɦ3

 ȿɮɟɤɬ 
ɨɱɢɫɬɤɢ, 

% ɧɚ 
ɜɯɨɞɿ 

ɧɚ 
ɜɢɯɨɞɿ 

ɧɚ 
ɜɯɨɞɿ 

ɧɚ 
ɜɢɯɨɞɿ 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ 1985 229 88,5 1023 219 78,6 

ɏɪɨɦ 23 0,76 96,7 4,4 0,9 79,6 

Ɂɚɥɿɡɨ - 0,8 - 3,05 1,4 - 

ɉȺɊ 57,5 22,2 61,4 24,6 10,1 59 

ɏɋɄ 4300 1590 63,9 2980 1915 36 

Ɂɚɛɚɪɜɥɟɧɧɹ ɡɚ 
ɪɨɡɜɟɞɟɧɧɹɦ 

1:15-

1:50 
1:2-1:7 - 1:3-1:16 1:1-1:6 - 

 
Ɉɫɧɨɜɧɟ ɩɪɢɡɧɚɱɟɧɧɹ ɮɿɥɶɬɪɿɜ (ɬɚɛɥ. 5.11) ɩɨɥɹɝɚє ɭ ɡɚɯɢɫɧɿɣ ɞɿʀ ɧɚ 

ɜɢɩɚɞɨɤ ɩɪɨɫɤɚɤɭɜɚɧɧɹ ɡɚɛɪɭɞɧɟɧɶ. ɋɬɿɱɧɚ ɜɨɞɚ ɩɿɫɥɹ ɮɿɥɶɬɪɿɜ ɦɿɫɬɢɬɶ        
80-120 ɦɝ/ɞɦ3

 ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, 7-10 ɦɝ/ɞɦ3
 ɋɉȺɊ, 0,2-0,5 ɦɝ/ɞɦ3

 ɯɪɨɦɭ. 

Ɉɫɚɞ ɿɡ ɜɿɞɫɬɿɣɧɢɤɿɜ ɭ ɤɿɥɶɤɨɫɬɿ 2-4% ɨɛɪɨɛɥɟɧɨʀ ɜɨɞɢ ɿ ɲɥɚɦ ɿɡ 
ɮɥɨɬɚɰɿɣɧɨʀ ɤɚɦɟɪɢ ɜ ɤɿɥɶɤɨɫɬɿ 1% ɡ ɜɨɥɨɝɿɫɬɸ 95% ɫɩɪɹɦɨɜɭɸɬɶ ɧɚ 
ɦɟɯɚɧɿɱɧɟ ɡɧɟɜɨɞɧɟɧɧɹ ɿ ɩɨɬɿɦ ɭ ɜɿɞɜɚɥ. 

Ɍɚɛɥɢɰɹ 5.11 

Ʉɨɧɫɬɪɭɤɬɢɜɧɿ ɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥьɧɢɯ ɮɿɥьɬɪɿɜ 

ɉɨɤɚɡɧɢɤ ȼɟɥɢɱɢɧɚ 

ɒɜɢɞɤɿɫɬь ɮɿɥьɬɪɭɜɚɧɧɹ, ɦ/ɝɨɞ  6-8 

Ⱦɿɚɦɟɬɪ ɝɪɚɧɭɥ ɮɿɥьɬɪɭɜɚɥьɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɦɦ 1-2 

ȼɢɫɨɬɚ ɲɚɪɭ ɮɿɥьɬɪɭɜɚɥьɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɦ  0,7-0,8 

Ⱦɿɚɦɟɬɪ ɝɪɚɧɭɥ ɩɿɞɬɪɢɦɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɦɦ  2-4 

ȼɢɫɨɬɚ ɲɚɪɭ ɩɿɞɬɪɢɦɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɦ 0,5-0,6 

Ɍɪɢɜɚɥɿɫɬь ɮɿɥьɬɪɨɰɢɤɥɭ, ɝɨɞ. 8-10 

Ɍɪɢɜɚɥɿɫɬь ɩɪɨɦɢɜɤɢ, ɯɜ. 4-5 

Ɋɨɡɲɢɪɟɧɧɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɿɞ ɱɚɫ ɩɪɨɦɢɜɚɧɧɹ, ɦ  0,6-0,7 
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Ⱦɪɭɝɚ ɬɟɯɧɨɥɨɝɿɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ (ɪɢɫ. 5.5), 
ɩɟɪɟɞɛɚɱɚє ɬɿɥɶɤɢ ɪɟɚɝɟɧɬɧɭ ɨɛɪɨɛɤɭ ɫɬɿɱɧɢɯ ɜɨɞ ɿɡ ɞɜɨɫɬɭɩɿɧɱɚɬɢɦ 
ɮɥɨɬɚɰɿɣɧɢɦ ɩɪɨɹɫɧɟɧɧɹɦ.  

 

 

Ɋɢɫ. 5.5. ɋɯɟɦɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ: 
1 – ɪɟɲɿɬɤɚ; 2 – ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿ; 3 – ɭɫɟɪɟɞɧɸɜɚɱ-ɪɟɚɤɬɨɪ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ 

ɦɿɫɬɹɬɶ ɯɪɨɦ; 4 – ɭɫɟɪɟɞɧɸɜɚɱ-ɪɟɚɤɬɨɪ ɡɦɿɲɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ; 5 – ɛɟɡɧɚɩɿɪɧɚ 
ɮɥɨɬɚɰɿɣɧɚ ɭɫɬɚɧɨɜɤɚ; 6 – ɤɚɦɟɪɚ ɪɟɚɤɰɿʀ; 7 – ɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɣɧɚ ɭɫɬɚɧɨɜɤɚ; 8 – 

ɡɛɿɪɧɢɤ ɨɱɢɳɟɧɨʀ ɜɨɞɢ; 9 – ɜɚɤɭɭɦ-ɮɿɥɶɬɪ; 10 – ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɣ ɮɿɥɶɬɪ 

 

ȼ ɭɫɟɪɟɞɧɸɜɚɱ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɦɿɫɬɹɬɶ ɯɪɨɦ, ɩɨɞɚɸɬɶ ɫɿɪɱɚɧɨɤɢɫɥɟ 
ɡɚɥɿɡɨ ɜ ɹɤɨɫɬɿ ɜɿɞɧɨɜɧɢɤɚ ɲɟɫɬɢɜɚɥɟɧɬɧɨɝɨ ɯɪɨɦɭ ɜ ɤɿɥɶɤɨɫɬɿ, ɹɤɚ 
ɜɿɞɩɨɜɿɞɚє ɤɨɧɰɟɧɬɪɚɰɿʀ ɲɟɫɬɢɜɚɥɟɧɬɧɨɝɨ ɯɪɨɦɭ, ɿ ɫɿɪɱɚɧɭ ɤɢɫɥɨɬɭ - ɞɥɹ 
ɡɧɢɠɟɧɧɹ ɬɚ ɤɨɪɟɤɬɭɜɚɧɧɹ ɪɇ ɭ ɦɟɠɚɯ 2,5-3,0. ȼ ɭɫɟɪɟɞɧɸɜɚɱ ɡɚɛɚɪɜɥɟɧɢɯ 
ɜɨɞ ɩɨɞɚɸɬɶ ɫɿɪɱɚɧɭ ɤɢɫɥɨɬɭ ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɪɇ 4,0-4,5 ɡ ɦɟɬɨɸ 
ɤɨɚɝɭɥɸɜɚɧɧɹ ɛɿɥɤɨɜɢɯ ɫɩɨɥɭɤ ɿ ɱɚɫɬɤɨɜɨɝɨ ɡɧɟɛɚɪɜɥɟɧɧɹ. ɉɿɫɥɹ ɰɶɨɝɨ 
ɫɭɦɿɲ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɹɫɧɸɸɬɶ ɛɟɡɧɚɩɿɪɧɨɸ ɮɥɨɬɚɰɿєɸ ɿ ɫɩɪɹɦɨɜɭɸɬɶ ɭ 
ɤɚɦɟɪɭ ɤɨɚɝɭɥɹɰɿʀ, ɞɟ ɨɛɪɨɛɥɹɸɬɶ ɜɚɩɧɨɦ ɞɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɩɨɥɭɤ ɡɚɥɿɡɚ 
ɧɚ ɝɿɞɪɨɤɫɢɞ ɿ ɣɨɝɨ ɤɨɚɝɭɥɹɰɿʀ.  

ɍ ɤɚɦɟɪɭ ɪɟɚɤɰɿʀ ɬɚɤɨɠ ɩɨɞɚɸɬɶ ɫɿɪɱɚɧɨɤɢɫɥɟ ɡɚɥɿɡɨ ɞɥɹ ɤɨɪɟɤɬɭɜɚɧɧɹ 
ɣɨɝɨ ɞɨɡɢ ɡ ɦɟɬɨɸ ɩɨɥɿɩɲɢɬɢ ɤɨɚɝɭɥɸɜɚɧɧɹ. ɉɪɨɞɭɤɬɢ ɤɨɚɝɭɥɹɰɿʀ 
ɜɿɞɨɤɪɟɦɥɸɸɬɶ ɧɚ ɭɫɬɚɧɨɜɰɿ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ, ɩɿɫɥɹ ɱɨɝɨ ɜɨɞɭ 
ɩɪɨɩɭɫɤɚɸɬɶ ɤɪɿɡɶ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɿ ɮɿɥɶɬɪɢ. Ɍɟɯɧɨɥɨɝɿɹ ɞɨɡɜɨɥɹє 
ɨɞɟɪɠɚɬɢ ɜɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ (ɬɚɛɥ. 5.12).  

Ⱦɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɡɚɝɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ 
ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ (ɪɢɫ. 5.6), ɹɤɭ 
ɪɨɡɪɨɛɥɟɧɨ ɜ 1992 ɪɨɰɿ ɞɥɹ Ⱥɥɚɦɟɞɢɧɫɶɤɨɝɨ ɯɭɬɪɹɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ 
(Ʉɢɪɝɢɡɫɬɚɧ, ɦ. Ȼɿɲɤɟɤ). ȼɢɬɪɚɬɚ ɫɬɿɱɧɢɯ ɜɨɞ – 500 ɦ3

/ɞɨɛɭ. Ɋɟɠɢɦ ɫɤɢɞɭ – 
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ɰɿɥɨɞɨɛɨɜɢɣ. Ʉɿɥɶɤɿɫɬɶ ɩɨɨɩɟɪɚɰɿɣɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɦ3/ɞɨɛɭ: ɞɭɛɢɥɶɧɢɯ – 

30; ɩɪɨɬɪɚɜɧɢɯ – 10; ɮɚɪɛɭɜɚɥɶɧɢɯ – 10; ɩɪɨɦɢɜɧɢɯ – 40; ɜɿɞɦɨɱɭɜɚɥɶɧɨ-

ɦɢɣɧɢɯ ɿ ɡɧɟɠɢɪɸɜɚɥɶɧɢɯ – 410.  
Ɍɚɛɥɢɰɹ 5.12 

Ɂɦɿɧɚ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ ɡɚ ɟɬɚɩɚɦɢ ɨɱɢɳɟɧɧɹ, ɦɝ/ɞɦ3 

ɉɨɤɚɡɧɢɤ 

ɡɚɛɪɭɞɧɟɧɧɹ ɇɚ ɜɯɨɞɿ 
ɉɿɫɥɹ 

ɛɟɡɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ 

ɉɿɫɥɹ ɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ 

ɉɿɫɥɹ 
ɮɿɥьɬɪɿɜ 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ 

(ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɤɨɚɝɭɥɹɰɿʀ) 

2500 1300 130 60 

ɏɪɨɦ 105 90 10 2,0 

ɋɉȺɊ 120 70 20 15 

Ȼɚɪɜɧɢɤ 40 20 10 4,0 

ɀɢɪɢ, ɦɚɫɥɚ 350 50 5,0 2,0 

ȻɋɄɩɨɜɧ 2000 1200 900 800 

 

Ⱦɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ 
ɮɚɛɪɢɤɢ ɩɪɢɣɧɹɬɨ ɞɜɨɫɬɭɩɿɧɱɚɬɟ ɮɥɨɬɚɰɿɣɧɟ ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɪɟɚɝɟɧɬɿɜ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɯɪɨɦɭ, ɛɚɪɜɧɢɤɿɜ, ɋɉȺɊ, ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ ɬɚ 
ɿɧɲɢɯ ɡɚɛɪɭɞɧɟɧɶ (ɬɚɛɥ. 5.13) ɿ ɞɨɜɟɞɟɧɧɹ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 
ɞɨ ɜɟɥɢɱɢɧ, ɹɤɿ ɧɟ ɛɭɞɭɬɶ ɩɟɪɟɲɤɨɞɠɚɬɢ ɧɚɫɬɭɩɧɨɦɭ ɛɿɨɥɨɝɿɱɧɨɦɭ 
ɨɱɢɳɟɧɧɸ. 

 

 

Ɋɢɫ. 5.6. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɨʀ 
ɮɚɛɪɢɤɢ (ɧɚ ɩɪɢɤɥɚɞɿ Ⱥɥɚɦɟɞɢɧɫɶɤɨɝɨ ɯɭɬɪɹɧɨɝɨ ɜɢɪɨɛɧɢɱɨɝɨ ɨɛ’єɞɧɚɧɧɹ): 

1 – ɜɨɥɨɤɧɨɜɥɨɜɥɸɜɚɱ-ɫɢɬɨ; 2 – ɩɿɫɤɨɜɥɨɜɥɸɜɚɱ; 3 – ɭɫɟɪɟɞɧɸɜɚɱ; 4 – ɧɚɫɨɫ; 5 – 

ɛɟɡɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɣɧɚ ɭɫɬɚɧɨɜɤɚ; 6,7 – ɤɚɦɟɪɢ ɪɟɚɤɰɿʀ; 8 – ɜɿɞɫɬɿɣɧɢɤ; 9 – 

ɧɚɩɿɪɧɢɣ ɛɚɤ; 10 – ɪɟɝɭɥɹɬɨɪ ɬɢɫɤɭ; 11 – ɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɣɧɚ ɭɫɬɚɧɨɜɤɚ; 12 – 

ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɣ ɮɿɥɶɬɪ; 13 – ɧɚɤɨɩɢɱɭɜɚɱ ɨɫɚɞɭ; 14 – ɜɚɤɭɭɦ-ɮɿɥɶɬɪ 
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Ɍɚɛɥɢɰɹ 5.13 

ɋɤɥɚɞ ɡɚɝɚɥьɧɨɝɨ ɫɬɨɤɭ ɯɭɬɪɹɧɨʀ ɮɚɛɪɢɤɢ 
ɉɨɤɚɡɧɢɤ ȼɟɥɢɱɢɧɚ 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ, ɦɝ/ɞɦ3
 1000 

ɏɋɄ, ɦɝ/ɞɦ3
 2700 

ɏɪɨɦ (ȱȱȱ), ɦɝ/ɞɦ3
 72 

ɏɪɨɦ (ȱV), ɦɝ/ɞɦ3
 20 

Ɏɟɧɨɥɢ, ɦɝ/ɞɦ3
 0,7 

ɋɉȺɊ, ɦɝ/ɞɦ3
 77 

Ȼɚɪɜɧɢɤɢ, ɦɝ/ɞɦ3
 106 

ɇɚɮɬɨɩɪɨɞɭɤɬɢ, ɦɝ/ɞɦ3
 18 

ɪɇ 6,5-8 

ɋɭɥьɮɚɬɢ, ɦɝ/ɞɦ3
 480 

ɏɥɨɪɢɞɢ, ɦɝ/ɞɦ3
 3000 

 

5.5. Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿʀ ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɬɪɢɤɨɬɚɠɧɨʀ ɮɚɛɪɢɤɢ 

 

ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɬɪɢɤɨɬɚɠɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɜɢɫɨɤɢɦ ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ – 1910 ɦɝ/ɞɦ3

 ɩɨɪɿɜɧɹɧɨ ɡ ɧɢɡɶɤɢɦ ȻɋɄ5 –                       

230 ɦɝ/ɞɦ3, ɦɿɫɬɹɬɶ ɜɟɥɢɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɋɉȺɊ – ɞɨ 100 ɦɝ/ɞɦ3, ɛɚɪɜɧɢɤɿɜ – 

ɞɨ 80 ɦɝ/ɞɦ3; ɦɨɠɭɬɶ ɦɿɫɬɢɬɢ ɞɨɩɨɦɿɠɧɿ ɯɿɦɿɱɧɿ ɪɟɚɝɟɧɬɢ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɧɚɬɭɪɚɥɶɧɢɯ, ɫɢɧɬɟɬɢɱɧɢɯ ɿ ɡɦɿɲɚɧɢɯ 
ɜɨɥɨɤɨɧ, ɣɨɧɢ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ (ɫɜɢɧɰɸ, ɰɢɧɤɭ, ɦɿɞɿ, ɡɚɥɿɡɚ, ɯɪɨɦɭ ɬɚ ɿɧ), 
ɧɚɮɬɨɩɪɨɞɭɤɬɢ (ɡɚ ɟɮɿɪɨɪɨɡɱɢɧɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ) – ɞɨ 100 ɦɝ/ɞɦ3, ɡɚɜɢɫɥɿ 
ɪɟɱɨɜɢɧɢ – ɞɨ 250 ɦɝ/ɞɦ3, ɜɨɪɫɢɧɤɢ, ɩɭɯ ɿ ɜɨɥɨɤɧɢɫɬɿ ɜɿɞɯɨɞɢ Д34Ж. 
ɇɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɢɣ ɩɟɪɿɨɞɢɱɧɢɣ ɫɩɨɫɿɛ ɜɿɞɛɿɥɸɜɚɧɧɹ ɿ ɮɚɪɛɭɜɚɧɧɹ 
ɜɨɥɨɤɨɧ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɚɥɩɨɜɢɦɢ ɫɤɢɞɚɦɢ ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɪɨɛɨɱɢɯ 
ɜɚɧɧ ɿ ɩɪɨɦɢɜɧɢɯ ɜɨɞ. Ⱦɥɹ ɮɚɪɛɭɜɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɟɪɟɜɚɠɧɨ ɩɪɹɦɿ, 
ɞɢɫɩɟɪɫɧɿ, ɤɢɫɥɨɬɧɿ ɬɚ ɫɿɪɱɢɫɬɿ ɛɚɪɜɧɢɤɢ.  

ɇɚ ɩɿɞɫɬɚɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɬɪɢɤɨɬɚɠɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɧɚɦɢ 
ɪɨɡɪɨɛɥɟɧɨ ɞɜɿ ɬɟɯɧɨɥɨɝɿʀ Д307Ж (ɪɢɫ. 5.7, 5.8), ɳɨ ɜɤɥɸɱɚɸɬɶ ɞɜɨɫɬɭɩɟɧɟɜɭ 
ɮɥɨɬɚɰɿɣɧɭ ɨɛɪɨɛɤɭ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɫɯɟɦɚɦɢ: 1 – ɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ – 

ɪɟɚɝɟɧɬɧɚ ɨɛɪɨɛɤɚ – ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ; 2 – ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ – ɪɟɚɝɟɧɬɧɚ 
ɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ; ɡ ɞɨɨɱɢɳɟɧɧɹɦ ɧɚ ɮɿɥɶɬɪɚɯ ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɦ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦ. 

ȼ ɩɟɪɲɿɣ ɬɟɯɧɨɥɨɝɿʀ (ɞɢɜ. ɪɢɫ. 5.7) Д307Ж ɫɩɨɱɚɬɤɭ ɞɥɹ ɞɟɫɬɪɭɤɰɿʀ 
ɛɚɪɜɧɢɤɿɜ ɩɟɪɟɞ ɧɚɩɿɪɧɢɦ ɮɥɨɬɚɬɨɪɨɦ ɩɪɢ ɪɇ  6,5 ɜɜɨɞɢɬɶɫɹ ɚɤɬɢɜɧɢɣ 
ɯɥɨɪ ɞɨɡɨɸ 50-100 ɦɝ/ɞɦ3; ɧɚ ɞɪɭɝɨɦɭ ɫɬɭɩɟɧɿ – ɤɨɚɝɭɥɹɧɬɢ (ɯɥɨɪɢɞ ɱɢ 
ɫɭɥɶɮɚɬ ɡɚɥɿɡɚ) ɞɨɡɨɸ 100-250 ɝ/ɦ3

 ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɬɚ ɜɢɞɭ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 207 

ɛɚɪɜɧɢɤɿɜ ɡ ɤɨɪɟɤɬɭɜɚɧɧɹɦ ɪɇ ɞɨ 6,5-7 ɿ ɜɢɳɟ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɚɩɧɹɧɨɝɨ 
ɦɨɥɨɤɚ ɞɨɡɨɸ  100 ɦɝ/ɞɦ3

 ɡɚ ɋɚɈ, ɞɥɹ ɪɨɡɞɿɥɟɧɧɹ ɮɚɡ – ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ. 
ɍɬɜɨɪɟɧɿ ɜ ɮɥɨɬɚɰɿɣɧɢɯ ɫɩɨɪɭɞɚɯ ɮɥɨɬɚɰɿɣɧɿ ɲɥɚɦɢ ɿ ɨɫɚɞɢ ɧɚɥɟɠɢɬɶ 
ɡɧɟɜɨɞɧɸɜɚɬɢ ɿ ɜɢɜɨɡɢɬɢ. 

 

 

Ɋɢɫ. 5.7. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ Ⱥɥɦɚ-

Ⱥɬɢɧɫɶɤɨɝɨ ɜɢɪɨɛɧɢɱɨ-ɬɪɢɤɨɬɚɠɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ (1 ɜɚɪɿɚɧɬ): 
1 – ɪɟɲɿɬɤɚ; 2 – ɩɿɫɤɨɜɥɨɜɥɸɜɚɱ; 3 – ɭɫɟɪɟɞɧɸɜɚɱ; 4 – ɧɚɫɨɫ; 5 – ɧɚɩɿɪɧɢɣ ɛɚɤ;   

6 – ɪɟɝɭɥɹɬɨɪ ɬɢɫɤɭ; 7 – ɤɚɦɟɪɚ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ; 8 – ɤɚɦɟɪɚ ɤɨɚɝɭɥɹɰɿʀ; 9 – 

ɟɥɟɤɬɪɨɞɧɚ ɫɢɫɬɟɦɚ; 10 – ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɣɧɚ ɤɚɦɟɪɚ; 11 – ɡɛɿɪɧɢɤ ɨɫɚɞɿɜ ɿ 
ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ  

 

 

Ɋɢɫ. 5.8. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ Ⱥɥɦɚ-

Ⱥɬɢɧɫɶɤɨɝɨ ɜɢɪɨɛɧɢɱɨ-ɬɪɢɤɨɬɚɠɧɨɝɨ ɨɛ’єɞɧɚɧɧɹ (2 ɜɚɪɿɚɧɬ): 
1 – ɪɟɲɿɬɤɢ; 2 – ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿ; 3 – ɭɫɟɪɟɞɧɸɜɚɱɿ; 4 – ɟɪɥɿɮɬ; 5 – ɟɥɟɤɬɪɨɞɧɚ 

ɤɚɦɟɪɚ; 6 – ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɣɧɚ ɤɚɦɟɪɚ; 7 – ɜɨɞɨɡɥɢɜɢ ɡ ɤɪɨɦɤɨɸ, ɳɨ 
ɪɟɝɭɥɸєɬɶɫɹ; 8 – ɤɚɦɟɪɚ ɤɨɚɝɭɥɹɰɿʀ; 9 – ɧɚɫɨɫ; 10 – ɧɚɩɿɪɧɢɣ ɛɚɤ; 11 – ɪɟɝɭɥɹɬɨɪ 
ɬɢɫɤɭ; 12 – ɤɚɦɟɪɚ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ; 13 – ɮɿɥɶɬɪ ɡ ɩɥɚɜɚɸɱɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ; 

14 – ɡɛɿɪɧɢɤ ɨɫɚɞɿɜ ɿ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 208 

ɉɨɩɟɪɟɞɧɶɨ ɨɱɢɳɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ, ɦɿɫɬɹɬɶ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɸɸɱɢɯ 
ɪɟɱɨɜɢɧ, ɹɤɿ ɧɟ ɩɟɪɟɲɤɨɞɠɚɬɢɦɭɬɶ ɛɿɨɥɨɝɿɱɧɨɦɭ ɨɱɢɳɟɧɧɸ: ɡɚɜɢɫɥɿ 
ɪɟɱɨɜɢɧɢ – 25-50 ɦɝ/ɞɦ3, ɏɋɄ – 450 ɦɝ/ɞɦ3, ɛɚɪɜɧɢɤɢ – 10-15 ɦɝ/ɞɦ3

, 

ɋɉȺɊ – 15 ɦɝ/ɞɦ3, ɧɚɮɬɨɩɪɨɞɭɤɬɢ – 10 ɦɝ/ɞɦ3
.  

Ɍɨɤɫɢɱɧɚ ɞɿɹ ɛɚɪɜɧɢɤɿɜ ɧɚ ɪɢɛɢ ɬɚ ɿɧɲɿ ɝɿɞɪɨɛɿɨɧɬɢ, ɳɨ ɫɩɪɢɱɢɧɟɧɚ 
ɯɿɦɿɱɧɨɸ ɩɪɢɪɨɞɨɸ ɚɡɨɛɚɪɜɧɢɤɿɜ, ɛɟɧɡɢɞɢɧɨɜɢɯ, ɞɟɹɤɢɯ ɩɪɹɦɢɯ, 
ɩɿɝɦɟɧɬɧɢɯ ɬɚ ɿɧɲɢɯ ɛɚɪɜɧɢɤɿɜ, ɧɚɹɜɧɿɫɬɸ ɭ ʀɯ ɫɬɪɭɤɬɭɪɿ ɣɨɧɿɜ ɜɚɠɤɢɯ 
ɦɟɬɚɥɿɜ ɩɪɢɡɜɟɥɚ ɞɨ ɭɫɬɚɧɨɜɥɟɧɧɹ ɛɿɥɶɲ ɠɨɪɫɬɤɢɯ ɧɨɪɦɚɬɢɜɿɜ ɞɨ ɹɤɨɫɬɿ 
ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ (ɝɪɚɧɢɱɧɨ-ɞɨɩɭɫɬɢɦɚ ɤɨɧɰɟɧɬɪɚɰɿɹ - 1 ɦɝ/ɞɦ3, ɡɚ 
ɞɚɧɢɦɢ ɡɚɦɨɜɧɢɤɚ - Ⱥɥɦɚ-Ⱥɬɢɧɫɶɤɨɝɨ ɜɢɪɨɛɧɢɱɨ-ɬɪɢɤɨɬɚɠɧɨɝɨ 
ɨɛ’єɞɧɚɧɧɹ).  

ɓɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɬɚɤɢɣ ɧɨɪɦɚɬɢɜ, ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɛɚɪɜɧɢɤɿɜ ɭ ɬɟɯɧɨɥɨɝɿʀ ɩɟɪɟɞɛɚɱɟɧɨ ɩɨɫɥɿɞɨɜɧɟ 
ɡɚɫɬɨɫɭɜɚɧɧɹ  ɫɩɨɱɚɬɤɭ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ, ɚ ɩɨɬɿɦ – ɪɟɚɝɟɧɬɧɨʀ ɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ. ɉɟɪɟɞ ɟɥɟɤɬɪɨɮɥɨɬɚɬɨɪɨɦ ɭ ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɞɚєɬɶɫɹ ɚɤɬɢɜɧɢɣ ɯɥɨɪ 
ɩɪɢ ɪɇ 3-3,5, ɳɨ ɭ ɩɨєɞɧɚɧɧɿ ɡ ɟɥɟɤɬɪɨɨɤɢɫɧɟɧɧɹɦ ɛɚɪɜɧɢɤɿɜ ɿ ɩɨɞɚɥɶɲɨɸ 
ɧɚɩɿɪɧɨɸ ɮɥɨɬɚɰɿєɸ ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ 
ɛɚɪɜɧɢɤɿɜ ɞɨ ɝɪɚɧɢɱɧɨ-ɞɨɩɭɫɬɢɦɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ. 

ɍ ɟɥɟɤɬɪɨɮɥɨɬɚɬɨɪɿ ɞɟɫɬɪɭɤɰɿɹ ɛɚɪɜɧɢɤɿɜ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ 
ɨɤɢɫɧɟɧɧɹ ɚɬɨɦɚɪɧɢɦ ɤɢɫɧɟɦ ɿ ɚɤɬɢɜɧɢɦ ɯɥɨɪɨɦ. ɉɪɢ ɰɶɨɦɭ ɞɨɫɹɝɚєɬɶɫɹ 
ɩɨɧɚɞ 90% ɡɧɟɛɚɪɜɥɟɧɧɹ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɟɥɟɤɬɪɨ-

ɮɥɨɬɚɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɬɪɢɤɨɬɚɠɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚɦɢ  
ɭɫɬɚɧɨɜɥɟɧɿ ɬɚɤɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ Д307Ж: ɝɭɫɬɢɧɚ ɫɬɪɭɦɭ – 100-150 Ⱥ/ɦ2

, 

ɜɢɬɪɚɬɚ ɫɬɪɭɦɭ – 200 Ⱥ·ɝɨɞ/ɦ3, ɧɚɩɪɭɝɚ ɟɥɟɤɬɪɨɥɿɡɭ – 8-10 ȼ, ɜɢɬɪɚɬɚ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ – 1,5-2 ɤȼɬ/ɦ3, ɦɚɬɟɪɿɚɥ ɟɥɟɤɬɪɨɞɿɜ – ɝɪɚɮɿɬ, ɜɿɞɫɬɚɧɶ ɦɿɠ 
ɟɥɟɤɬɪɨɞɚɦɢ – 20 ɦɦ, ɫɯɟɦɚ ɩɪɢєɞɧɚɧɧɹ ɟɥɟɤɬɪɨɞɿɜ – ɦɨɧɨɩɨɥɹɪɧɚ, 
ɩɟɪɟɤɥɸɱɟɧɧɹ ɩɨɥɹɪɧɨɫɬɿ – ɞɜɿɱɿ ɡɚ ɝɨɞɢɧɭ. Ɍɪɢɜɚɥɿɫɬɶ ɩɟɪɟɛɭɜɚɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɤɚɦɟɪɿ ɮɥɨɬɚɰɿʀ ɫɬɚɧɨɜɢɬɶ 25-30 ɯɜ.  

ɉɨɞɚɥɶɲɚ ɤɨɚɝɭɥɹɰɿɹ ɫɭɥɶɮɚɬɨɦ ɡɚɥɿɡɚ ɞɨɡɨɸ 250 ɦɝ/ɞɦ3
 ɞɨɡɜɨɥɹє 

ɦɚɣɠɟ ɩɨɜɧɿɫɬɸ ɜɢɞɚɥɢɬɢ ɛɚɪɜɧɢɤɢ ɬɚ ɿɧɲɿ ɡɚɛɪɭɞɧɟɧɧɹ. 
ȼɿɞɨɤɪɟɦɥɟɧɧɹ ɭɬɜɨɪɟɧɢɯ ɩɥɚɫɬɿɜɰɿɜ ɡɞɿɣɫɧɟɧɨ ɜ ɧɚɩɿɪɧɨɦɭ ɮɥɨɬɚɬɨɪɿ ɡ 

ɬɪɢɜɚɥɿɫɬɸ ɩɟɪɟɛɭɜɚɧɧɹ ɜɨɞɢ 30 ɯɜ. ɿ ɧɚɫɢɱɟɧɧɹɦ ɜɨɞɢ ɩɨɜɿɬɪɹɦ ɭ 
ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ ɩɪɨɬɹɝɨɦ 1-2 ɯɜ. ɩɿɞ ɬɢɫɤɨɦ 0,2-0,25 Ɇɉɚ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɛɚɪɜɧɢɤɿɜ ɞɥɹ Ⱥɥɦɚ-Ⱥɬɢɧɫɶɤɨɝɨ ɜɢɪɨɛɧɢɱɨ-ɬɪɢɤɨɬɚɠɧɨɝɨ 
ɨɛ’єɞɧɚɧɧɹ ɿɦ. Ɏ. ȿ. Ⱦɡɟɪɠɢɧɫɶɤɨɝɨ (Ʉɚɡɚɯɫɬɚɧ) ɧɚɦɢ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɿ  
ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɪɭɝɭ ɬɟɯɧɨɥɨɝɿɸ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
[307Ж ɡɚ ɫɯɟɦɨɸ: ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɹ – ɪɟɚɝɟɧɬɧɚ ɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ ɡ 
ɞɨɨɱɢɳɟɧɧɹɦ ɧɚ ɮɿɥɶɬɪɚɯ ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ (ɪɢɫ. 5.8). 
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Ɋɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɞɨɡɜɨɥɹє ɨɞɟɪɠɚɬɢ ɨɱɢɳɟɧɭ ɜɨɞɭ ɡ ɩɨɤɚɡɧɢɤɚɦɢ 
ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɦɨɝɚɦ (ɬɚɛɥ. 5.14). 

ȼɢɛɿɪ ɦɟɬɨɞɿɜ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɯɟɦ ɨɱɢɳɟɧɧɹ ɡɚɛɚɪɜɥɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɬɟɤɫɬɢɥɶɧɢɯ ɬɚ ɬɪɢɤɨɬɚɠɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɡɪɨɛɢɬɢ ɞɨɫɢɬɶ ɜɚɠɤɨ 
ɧɚɫɚɦɩɟɪɟɞ ɬɨɦɭ, ɳɨ ɧɚɛɿɪ ɛɚɪɜɧɢɤɿɜ, ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ ɮɚɪɛɭɜɚɧɧɹ 
ɩɪɹɠɿ ɿ ɬɤɚɧɢɧ, ɩɨɜɫɹɤɱɚɫ ɡɦɿɧɸєɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɚɫɨɪɬɢɦɟɧɬɭ 
ɩɪɨɞɭɤɰɿʀ. 

Ⱥ ɜɿɞɬɚɤ, ɧɚɞɿɣɧɚ ɬɟɯɧɨɥɨɝɿɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɜɢɧɧɚ ɡɚɜɛɚɱɚɬɢ 
ɦɨɠɥɢɜɿɫɬɶ ɩɟɪɟɧɚɥɚɝɨɞɠɟɧɧɹ ɿ ɩɪɢɫɬɨɫɭɜɚɧɧɹ ɩɪɢ ɧɚɞɯɨɞɠɟɧɧɿ ɿɡ 
ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɛɚɪɜɧɢɤɿɜ ɧɟɩɟɪɟɞɛɚɱɟɧɢɯ ɦɚɪɨɤ. ȼɢɯɨɞɹɱɢ ɡ ɰɿєʀ ɬɨɱɤɢ 
ɡɨɪɭ, “ɝɧɭɱɤɚ” ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɨɱɢɳɟɧɧɹ ɡɚɛɚɪɜɥɟɧɢɯ ɫɬɨɤɿɜ ɦɚє 
ɜɤɥɸɱɚɬɢ ɭ ɩɟɜɧɨɦɭ ɩɨєɞɧɚɧɧɿ ɬɚɤɿ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ, ɹɤ ɨɤɢɫɧɟɧɧɹ, 
ɤɨɚɝɭɥɹɰɿɸ ɿ, ɦɨɠɥɢɜɨ, ɟɥɟɤɬɪɨɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ ɡ ɜɢɞɚɥɟɧɧɹɦ ɡɚɜɢɫɟɣ ɿ 
ɧɟɪɨɡɱɢɧɧɢɯ ɩɪɨɞɭɤɬɿɜ ɪɟɚɤɰɿɣ ɮɥɨɬɚɰɿєɸ ɬɚ ɮɿɥɶɬɪɚɰɿєɸ. 

Ɍɚɛɥɢɰɹ 5.14 

Ɂɦɿɧɚ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɬɪɢɤɨɬɚɠɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚ ɟɬɚɩɚɦɢ 
ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡɚ ɫɯɟɦɨɸ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ-

ɮɥɨɬɚɰɿɹ – ɧɚɩɿɪɧɚ ɮɥɨɬɚɰɿɹ, ɦɝ/ɞɦ3 

ɉɨɤɚɡɧɢɤ 

ɡɚɛɪɭɞɧɟɧɧɹ 
ɇɚ 

ɜɯɨɞɿ 

ɉɿɫɥɹ ɟɥɟɤɬɪɨ-

ɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ 

ɉɿɫɥɹ 
ɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ 

ɉɿɫɥɹ 
ɮɿɥьɬɪɿɜ 

Ɂɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ 

(ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɚɝɭɥɹɰɿʀ) 200 50 47 1,3-10 

ɏɋɄ 800 650 450 420 

ɋɉȺɊ 100 50 15 15 

Ȼɚɪɜɧɢɤ 50 14 2,0 1,0 

ɀɢɪɢ, ɦɚɫɥɚ 100 40 10 5,0 

 

5.6. Ɋɚɰɿɨɧɚɥьɧɿ ɪɟɠɢɦɢ ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ 

 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɧɚ ɫɭɤɨɧɧɿɣ ɮɚɛɪɢɰɿ (ɦ. ɋɥɚɜɭɬɚ, 
ɏɦɟɥɶɧɢɰɶɤɚ ɨɛɥ.), ɩɪɨɞɭɤɰɿɹ ɹɤɨʀ – ɜɨɜɧɹɧɿ ɨɞɿɹɥɚ, ɤɨɜɞɪɢ, ɤɢɥɢɦɢ ɬɚ ɿɧ., 
ɿ ɹɤɚ ɡɞɿɣɫɧɸє ɩɪɹɞɢɥɶɧɟ, ɬɤɚɰɶɤɟ ɬɚ ɮɚɪɛɭɜɚɥɶɧɨ-ɨɡɞɨɛɥɸɜɚɥɶɧɟ 
ɜɢɪɨɛɧɢɰɬɜɚ Д19, 305, 306Ж. ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɡɧɚɱɧɨɸ ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɸ ɧɚɞɯɨɞɠɟɧɧɹ ɹɤ ɡɚ ɜɢɬɪɚɬɨɸ, ɬɚɤ ɿ ɡɚ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɬɚ ɫɤɥɚɞɨɦ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɨɫɨɛɥɢɜɨ ɩɪɢ ɫɤɢɞɿ 
ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɪɨɡɱɢɧɿɜ ɿ ɩɪɨɦɢɜɧɢɯ ɜɨɞ ɜɿɞ ɜɚɧɧ ɬɚ ɿɧɲɨɝɨ ɨɛɥɚɞɧɚɧɧɹ 
ɩɟɪɿɨɞɢɱɧɨʀ ɞɿʀ. 

ȼɢɪɨɛɧɢɱɿ ɫɬɿɱɧɿ ɜɨɞɢ - ɤɚɥɚɦɭɬɧɚ, ɡɚɛɚɪɜɥɟɧɚ ɭ ɪɿɡɧɿ ɤɨɥɶɨɪɢ ɡ ɪɿɡɧɨɸ 
ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɪɿɞɢɧɚ, ɡɞɚɬɧɚ ɞɨ ɭɬɜɨɪɟɧɧɹ ɩɿɧɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 210 

Ɍɜɟɪɞɚ ɮɚɡɚ ɦɨɠɟ ɡɧɚɯɨɞɢɬɢɫɶ ɭ ɩɨɥɿɞɢɫɩɟɪɫɧɨɦɭ ɫɬɚɧɿ ɭ ɜɢɝɥɹɞɿ 
ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɤɨɥɨʀɞɿɜ, ɬɨɧɤɨʀ ɫɭɫɩɟɧɡɿʀ, ɫɬɿɣɤɨʀ 
ɟɦɭɥɶɫɿʀ. ȼ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɿɫɬɹɬɶɫɹ ɪɨɡɱɢɧɟɧɿ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ: ɋɉȺɊ, 
ɛɚɪɜɧɢɤɢ, ɡɚɥɢɲɤɢ ɯɿɦɿɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ 
ɜɢɪɨɛɧɢɰɬɜɿ (ɡɚɤɪɿɩɥɸɜɚɱɿɜ ɬɚ ɿɧ.), ɹɤɿ ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɛɿɨɥɨɝɿɱɧɨɦɭ 
ɨɱɢɳɟɧɧɸ. ɍ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɨɠɭɬɶ ɜɿɞɛɭɜɚɬɢɫɶ ɩɪɨɰɟɫɢ ɫɚɦɨɤɨɚɝɭɥɹɰɿʀ, 
ɝɟɬɟɪɨɤɨɚɝɭɥɹɰɿʀ, ɱɚɫɬɤɨɜɨɝɨ ɜɢɩɚɞɟɧɧɹ ɞɟɹɤɢɯ ɞɨɦɿɲɨɤ ɜ ɨɫɚɞ ɿ, ɧɚɜɩɚɤɢ, 
ɪɨɡɱɢɧɟɧɧɹ ɪɟɱɨɜɢɧ, ɹɤɿ ɪɚɧɿɲɟ ɛɭɥɢ ɜ ɡɚɜɢɫɥɨɦɭ ɫɬɚɧɿ. 

Ɂɚ ɫɬɭɩɟɧɟɦ ɡɚɛɪɭɞɧɟɧɨɫɬɿ ɜɢɪɨɛɧɢɱɿ ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɞɿɥɹɸɬɶ ɧɚ ɫɢɥɶɧɨ- 

ɡɚɛɪɭɞɧɟɧɿ ɿ ɫɥɚɛɨɡɚɛɪɭɞɧɟɧɿ. Ⱦɨ ɫɢɥɶɧɨɡɚɛɪɭɞɧɟɧɢɯ ɜɿɞɧɨɫɹɬɶ ɫɬɿɱɧɿ ɜɨɞɢ 
ɩɟɪɲɢɯ ɩɪɨɦɢɜɨɤ ɩɿɫɥɹ ɜɫɿɯ ɩɪɨɰɟɫɿɜ: ɮɚɪɛɭɜɚɧɧɹ ɜɨɥɨɤɨɧ ɿ ɬɤɚɧɢɧɢ, 
ɜɫɿɥɹɤɢɯ ɨɛɪɨɛɨɤ, ɩɟɪɲɢɯ ɩɪɨɦɢɜɨɤ ɜɨɜɧɢ ɬɚ ɿɧ. ɋɥɚɛɨɡɚɛɪɭɞɧɟɧɿ – ɜɨɞɢ 
ɩɿɫɥɹ ɩɪɨɦɢɜɨɤ (ɨɤɪɿɦ ɩɟɪɲɢɯ) ɜɨɥɨɤɨɧ, ɩɪɹɠɿ, ɬɤɚɧɢɧɢ (40-70% ɜɿɞ 
ɡɚɝɚɥɶɧɨɝɨ ɨɛ’єɦɭ ɫɬɿɱɧɢɯ ɜɨɞ). 

Ʉɿɥɶɤɿɫɬɶ ɫɢɥɶɧɨɡɚɛɪɭɞɧɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɜ ɦ. 
ɋɥɚɜɭɬɚ ɫɬɚɧɨɜɢɥɚ ɛɥɢɡɶɤɨ 400 ɦ3/ɞɨɛɭ. ɋɟɪɟɞɧɹ ɝɨɞɢɧɧɚ ɜɢɬɪɚɬɚ ɫɬɿɱɧɢɯ 
ɜɨɞ ɮɚɛɪɢɤɢ - ɛɥɢɡɶɤɨ 20 ɦ3/ɝɨɞ, ɦɚɤɫɢɦɚɥɶɧɚ ɝɨɞɢɧɧɚ ɜɢɬɪɚɬɚ – 34,2 

ɦ3/ɝɨɞ. 
ȼ ɩɪɨɰɟɫɿ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɨɬɪɿɛɧɨ ɜɢɞɚɥɢɬɢ 

ɬɨɤɫɢɱɧɿ ɞɥɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ ɧɚɫɬɭɩɧɟ 
ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ, ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ, ɛɚɪɜɧɢɤɢ, 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɹɤɢɯ ɜ ɧɟɨɱɢɳɟɧɢɯ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɫɬɚɧɨɜɥɹɬɶ 
ɜɿɞɩɨɜɿɞɧɨ 28-53 ɦɝ/ɞɦ3

, 36-132 ɦɝ/ɞɦ3, ɡɦɟɧɲɢɬɢ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɡɚ ɏɋɄ – 580-965 ɦɝ/ɞɦ3

 ɬɚ ɨɱɢɫɬɢɬɢ ɫɬɿɱɧɿ ɜɨɞɢ ɜɿɞ 
ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ (ɯɪɨɦɭ, ɡɚɥɿɡɚ, ɰɢɧɤɭ, ɤɨɛɚɥɶɬɭ), ɹɤɿ ɲɤɿɞɥɢɜɨ ɞɿɸɬɶ 
ɧɚ ɝɿɞɪɨɛɿɨɧɬɢ ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. 

 

5.6.1. ȼɢɡɧɚɱɟɧɧɹ ɬɨɤɫɢɱɧɨʀ ɞɿʀ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɝɿɞɪɨɛɿɨɧɬɢ 

 ɛɿɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ 

 

Ⱦɥɹ ɚɧɚɥɿɡɭ ɬɚ ɨɰɿɧɤɢ ɬɨɤɫɢɱɧɨʀ ɞɿʀ ɛɚɪɜɧɢɤɿɜ ɧɚ ɝɿɞɪɨɛɿɨɧɬɢ 
ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɪɨɜɟɞɟɧɨ ɛɿɨɬɟɫɬɭɜɚɧɧɹ ɡɚ ɦɟɬɨɞɢɤɨɸ Д245, 
251Ж, ɜ ɹɤɨɫɬɿ ɬɟɫɬ-ɨɛ’єɤɬɿɜ ɜɢɤɨɪɢɫɬɚɧɨ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɧɢɠɱɢɯ 
ɪɚɤɨɩɨɞɿɛɧɢɯ Daphnia magna. ȼ ɩɪɨɛɢ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɜɨɞɢ ɜɧɨɫɢɥɢ ɜ 
ɪɿɡɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ – 1-200 ɦɝ/ɞɦ3

 ɬɚɤɿ ɛɚɪɜɧɢɤɢ: ɠɨɜɬɢɣ ɤɢɫɥɨɬɧɢɣ, 
ɡɟɥɟɧɢɣ ɤɢɫɥɨɬɧɢɣ ɿ ɤɨɪɢɱɧɟɜɢɣ ɩɪɹɦɢɣ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɫɭɤɨɧɧɨɦɭ 
ɜɢɪɨɛɧɢɰɬɜɿ, ɿ ɪɚɡɨɦ ɿɡ ɜɿɞɩɪɚɰɶɨɜɚɧɢɦɢ ɪɨɡɱɢɧɚɦɢ ɜɨɧɢ ɩɨɬɪɚɩɥɹɸɬɶ ɭ 
ɫɬɿɱɧɿ ɜɨɞɢ ɮɚɛɪɢɤ. ȼ ɤɨɠɧɭ ɩɪɨɛɭ ɜɧɨɫɢɥɢ ɩɨ 10 ɬɟɫɬ-ɨɪɝɚɧɿɡɦɿɜ – 

ɩɚɪɬɟɧɨɝɟɧɟɬɢɱɧɢɯ ɫɚɦɨɤ Daphnia magna ɞɜɨɞɨɛɨɜɨɝɨ ɜɿɤɭ. ȼ ɹɤɨɫɬɿ 
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ɤɪɢɬɟɪɿɸ ɬɨɤɫɢɱɧɨɫɬɿ ɛɭɥɨ ɜɢɛɪɚɧɨ ɜɢɠɢɜɚɧɿɫɬɶ. Ɍɪɢɜɚɥɿɫɬɶ ɞɨɫɥɿɞɿɜ 
ɫɬɚɧɨɜɢɥɚ 4 ɞɨɛɢ. 

əɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, 100%-ɜɚ ɡɚɝɢɛɟɥɶ ɨɪɝɚɧɿɡɦɿɜ ɡɚ 
ɞɨɫɥɿɞɠɭɜɚɧɢɣ ɱɚɫ ɫɩɨɫɬɟɪɿɝɚɥɚɫɶ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɛɚɪɜɧɢɤɿɜ                  
100-200 ɦɝ/ɞɦ3. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɛɚɪɜɧɢɤɿɜ ɜ ɩɪɨɛɚɯ 2-50 ɦɝ/ɞɦ3

 ɝɢɧɟ       
20-60% ɞɚɮɧɿɣ. 

Ⱥɧɚɥɿɡ ɞɢɧɚɦɿɤɢ ɡɚɝɢɛɟɥɿ ɬɟɫɬ-ɨɪɝɚɧɿɡɦɿɜ ɩɨɤɚɡɚɜ, ɳɨ ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɛɚɪɜɧɢɤɿɜ ɩɨɧɚɞ 100 ɦɝ/ɞɦ3

, 50%-ɜɚ ɡɚɝɢɛɟɥɶ ɫɩɨɫɬɟɪɿɝɚɥɚɫɶ 
ɩɪɨɬɹɝɨɦ ɨɞɧɿєʀ ɞɨɛɢ, ɳɨ ɡɚ ɤɥɚɫɢɮɿɤɚɰɿєɸ, ɧɚɜɟɞɟɧɨɸ ɜ ɫɬɚɧɞɚɪɬɧɿɣ 
ɦɟɬɨɞɢɰɿ, ɫɜɿɞɱɢɬɶ ɩɪɨ ɞɭɠɟ ɬɨɤɫɢɱɧɟ ɫɟɪɟɞɨɜɢɳɟ, 50-80 ɦɝ/ɞɦ3

 – 2-4 ɞɨɛɢ 
– ɫɢɥɶɧɨɬɨɤɫɢɱɧɟ ɫɟɪɟɞɨɜɢɳɟ, 2-40 ɦɝ/ɞɦ3

 – ɩɨɧɚɞ 5 ɞɿɛ – ɫɟɪɟɞɧɹ 
ɬɨɤɫɢɱɧɿɫɬɶ (ɭ ɰɶɨɦɭ ɞɨɫɥɿɞɿ ɬɟɪɦɿɧ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɛɭɥɨ ɡɛɿɥɶɲɟɧɨ ɞɨ 10 
ɞɿɛ). 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɬɨɤɫɢɱɧɚ ɞɿɹ ɛɚɪɜɧɢɤɿɜ ɧɚ 
ɬɟɫɬ-ɨɪɝɚɧɿɡɦɢ Daphnia magna ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜɠɟ ɩɪɢ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿʀ 2 

ɦɝ/ɞɦ3, ɳɨ є ɫɢɝɧɚɥɨɦ ɩɪɨ ɧɟɛɟɡɩɟɤɭ ɞɥɹ ɝɿɞɪɨɛɿɨɧɬɿɜ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɰɢɯ 
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ. 

 

5.6.2. ȼɢɡɧɚɱɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɢɯ ɮɚɛɪɢɤ 

 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ 
ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ (ɪɢɫ. 5.9). ȼɪɚɯɨɜɭɸɱɢ 
ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɜɢɬɪɚɬɚɦɢ ɿ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ 
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɫɬɚɛɿɥɿɡɨɜɚɧɨɝɨ ɡɚ ɤɿɥɶɤɿɫɬɸ ɬɚ 
ɫɤɥɚɞɨɦ ɩɨɬɨɤɭ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɦɟɬɨɸ ɫɬɚɥɨʀ ɿ ɧɚɞɿɣɧɨʀ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞ ɩɟɪɟɞɛɚɱɟɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚ ɩɨɱɚɬɤɨɜɿɣ ɫɬɚɞɿʀ ɭɫɟɪɟɞɧɸɜɚɱɿɜ.  

ȼɢɡɧɚɱɟɧɨ, ɳɨ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɛɚɪɜɧɢɤɿɜ ɿ 
ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɪɟɚɝɟɧɬɧɢɣ ɦɟɬɨɞ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɯɥɨɪɢɞɭ ɡɚɥɿɡɚ ɣ ɜɚɩɧɚ, ɚ ɞɥɹ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɬɜɟɪɞɨʀ ɮɚɡɢ ɜɿɞ ɪɿɞɢɧɢ - 

ɜɿɞɫɬɨɸɜɚɧɧɹ (ɭ ɜɿɞɫɬɿɣɧɿɣ ɡɨɧɿ ɪɟɚɤɬɨɪɚ) ɬɚ ɮɥɨɬɚɰɿɸ (ɜ ɧɚɩɿɪɧɨɦɭ 
ɮɥɨɬɚɬɨɪɿ) Д19]. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɡɞɿɣɫɧɟɧɨ ɧɚ 
ɜɢɪɨɛɧɢɱɿɣ ɭɫɬɚɧɨɜɰɿ, ɜ ɹɤɿɣ ɫɬɿɱɧɭ ɜɨɞɭ ɩɨɞɚɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɫɨɫɚ ɜ 
ɧɚɩɿɪɧɢɣ ɛɚɤ, ɤɭɞɢ ɬɚɤɨɠ ɩɿɞɜɨɞɢɥɢ ɩɨɜɿɬɪɹ ɞɥɹ ɧɚɫɢɱɟɧɧɹ ɧɢɦ ɜɨɞɢ ɩɪɢ 
ɬɢɫɤɭ ɜ ɞɿɚɩɚɡɨɧɿ 0,2-0,5 Ɇɉɚ ɿ ɬɪɢɜɚɥɨɫɬɿ 2-8 ɯɜ. ȼɨɞɭ, ɧɚɫɢɱɟɧɭ ɩɨɜɿɬɪɹɦ, 
ɜɢɥɢɜɚɥɢ ɭ ɜɿɞɤɪɢɬɭ ɫɩɨɪɭɞɭ, ɞɟ ɜ ɪɟɡɭɥɶɬɚɬɿ ɡɧɢɠɟɧɧɹ ɬɢɫɤɭ ɞɨ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɡ ɪɨɡɱɢɧɭ ɜɢɞɿɥɹɥɨɫɶ ɩɨɜɿɬɪɹ, ɭɬɜɨɪɸɸɱɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
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ɞɪɿɛɧɢɯ ɛɭɥɶɛɚɲɨɤ, ɿ ɜɿɞɛɭɜɚɜɫɹ ɲɜɢɞɤɢɣ ʀɯ ɩɿɞɣɨɦ ɧɚ ɩɨɜɟɪɯɧɸ ɜɨɞɢ. ȼ 
ɩɪɨɰɟɫɿ ɮɥɨɬɚɰɿʀ ɫɩɨɫɬɟɪɿɝɚɥɢ ɤɨɚɥɟɫɰɟɧɰɿɸ ɞɪɿɛɧɢɯ ɛɭɥɶɛɚɲɨɤ, 
ɭɬɜɨɪɟɧɧɹ ɚɝɪɟɝɚɬɿɜ ɿɡ ɡɚɜɢɫɥɢɦɢ ɱɚɫɬɢɧɤɚɦɢ, ʀɯ ɫɩɥɢɜɚɧɧɹ, ɡɧɟɛɚɪɜɥɟɧɧɹ 
ɜɨɞɢ ɜɧɚɫɥɿɞɨɤ ɚɞɫɨɪɛɰɿʀ ɛɚɪɜɧɢɤɿɜ ɧɚ ɩɨɜɟɪɯɧɿ ɭɬɜɨɪɟɧɢɯ ɚɝɪɟɝɚɬɿɜ ɿ 
ɭɬɜɨɪɟɧɧɹ ɧɚ ɩɨɜɟɪɯɧɿ ɜɨɞɢ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ.  

Ⱦɨɫɥɿɞɠɭɜɚɥɢ ɜɩɥɢɜ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɬɢɫɤɭ ɜ 
ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ, ɪɨɡɦɿɪɿɜ ɛɭɥɶɛɚɲɨɤ, ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɭ 
ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɝɿɞɪɨɞɢɧɚɦɿɱɧɢɯ ɭɦɨɜ ɿ ɬɪɢɜɚɥɨɫɬɿ ɩɟɪɟɛɭɜɚɧɧɹ ɜɨɞɢ ɭ 
ɮɥɨɬɚɰɿɣɧɿɣ ɤɚɦɟɪɿ.  

ɉɨɩɟɪɟɞɧɹ ɤɨɚɝɭɥɹɰɿɹ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɢɥɶɧɨɡɚɛɪɭɞɧɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɮɚɛɪɢɤɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɭ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ. 
ȼɜɟɞɟɧɧɹ ɤɨɚɝɭɥɹɧɬɭ ɫɩɪɢɹє ɪɭɣɧɭɜɚɧɧɸ ɟɦɭɥɶɫɿɣɧɢɯ ɿ ɤɨɥɨʀɞɧɢɯ 
ɫɬɪɭɤɬɭɪ ɭ ɡɜ’ɹɡɤɭ ɿɡ ɡɧɢɠɟɧɧɹɦ ɩɨɬɟɧɰɿɚɥɭ ɱɚɫɬɢɧɨɤ ɿ ɡɚɛɟɡɩɟɱɭє ʀɯ 
ɚɝɥɨɦɟɪɚɰɿɸ ɡɚ ɪɚɯɭɧɨɤ ɫɨɪɛɰɿʀ ɧɚ ɩɥɚɫɬɿɜɰɹɯ ɭɬɜɨɪɟɧɢɯ ɝɿɞɪɨɤɫɢɞɿɜ.  

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɤɨɚɝɭɥɹɧɬɿɜ ɟɮɟɤɬɢɜɧɨ ɜɢɞɚɥɹɸɬɶɫɹ ɛɚɪɜɧɢɤɢ, ɡɚɜɢɫɥɿ 
ɪɟɱɨɜɢɧɢ, ɣɨɧɢ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɬɚ ɿɧɲɿ ɡɚɛɪɭɞɧɟɧɧɹ. 

Ɋɚɰɿɨɧɚɥɶɧɿ ɞɨɡɢ ɪɟɚɝɟɧɬɿɜ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɪɢɣɦɚɬɢ: ɯɥɨɪɢɞɭ ɡɚɥɿɡɚ – 

600 ɦɝ/ɞɦ3
 (200 ɦɝ/ɞɦ3

 - ɜ ɭɫɟɪɟɞɧɸɜɚɱ ɿ 400 ɦɝ/ɞɦ3
 – ɜ ɪɟɚɤɬɨɪ); ɜɚɩɧɚ – 

600 ɦɝ/ɞɦ3
 (200 ɦɝ/ɞɦ3

 - ɜ ɭɫɟɪɟɞɧɸɜɚɱ ɿ 400 ɦɝ/ɞɦ3
 – ɜ ɪɟɚɤɬɨɪ). 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɭ ɤɨɚɝɭɥɹɰɿʀ ɞɥɹ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɫɬɭɩɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ 
ɪɟɠɢɦɢ. ȿɮɟɤɬɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɛɚɪɜɧɢɤɿɜ ɩɪɢ ɤɨɚɝɭɥɸɜɚɧɧɿ  
ɯɥɨɪɢɞɨɦ ɡɚɥɿɡɚ, ɫɭɥɶɮɚɬɨɦ ɡɚɥɿɡɚ, ɫɭɥɶɮɚɬɨɦ ɚɥɸɦɿɧɿɸ ɫɬɚɧɨɜɥɹɬɶ 
ɜɿɞɩɨɜɿɞɧɨ 70-75%, 60-70%, 72-75% ɩɪɢ ɞɨɡɚɯ 350-400 ɦɝ/ɞɦ3

,                    

400-500 ɦɝ/ɞɦ3
, 300-400 ɦɝ/ɞɦ3. ɍ ɜɫɿɯ ɜɢɩɚɞɤɚɯ ɩɨɬɪɿɛɧɟ ɞɨɡɭɜɚɧɧɹ ɜ 

ɫɬɿɱɧɭ ɜɨɞɭ ɜɚɩɧɚ – 300-400 ɦɝ/ɞɦ3
 ɞɥɹ ɩɿɞɥɭɠɭɜɚɧɧɹ ɫɟɪɟɞɨɜɢɳɚ. 

ȼɿɞɨɤɪɟɦɥɟɧɧɹ ɬɜɟɪɞɨʀ ɮɚɡɢ ɜɿɞ ɪɿɞɢɧɢ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɭ 
ɜɿɞɫɬɿɣɧɢɤɭ ɿ ɧɚɩɿɪɧɨɦɭ ɮɥɨɬɚɬɨɪɿ. 

ȼɢɡɧɚɱɟɧɨ ɧɟɨɛɯɿɞɧɭ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ – 30 ɯɜ., 
ɬɢɫɤ ɜ ɧɚɩɿɪɧɨɦɭ ɛɚɤɭ – 0,2-0,25 Ɇɉɚ, ɬɪɢɜɚɥɿɫɬɶ ɧɚɫɢɱɟɧɧɹ ɪɿɞɢɧɢ 
ɩɨɜɿɬɪɹɦ – 2-4 ɯɜ. 

Ⱦɥɹ ɨɛɪɨɛɤɢ ɨɫɚɞɿɜ ɿ ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ  
ɦɟɯɚɧɿɱɧɟ ɡɧɟɜɨɞɧɟɧɧɹ ɧɚ ɰɟɧɬɪɢɮɭɝɚɯ ɚɛɨ ɜɚɤɭɭɦ-ɮɿɥɶɬɪɚɯ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɩɟɪɟɞɧɶɨʀ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ 
ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ (ɪɢɫ. 5.9), ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɧɚɫɬɭɩɧɨɦɭ ɛɿɨɥɨɝɿɱɧɨɦɭ 
ɨɱɢɳɟɧɧɸ ɡɚ ɭɱɚɫɬɸ  ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ, ɞɨ ɞɨɩɭɫɬɢɦɢɯ ɧɨɪɦ. 
ȿɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ 
ɫɬɚɧɨɜɢɬɶ 90-92%, ɋɉȺɊ – 92-94%, ɛɚɪɜɧɢɤɿɜ – 85-88%. 
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Ɋɢɫ. 5.9. Ɍɟɯɧɨɥɨɝɿɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɋɥɚɜɭɬɫɶɤɨʀ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɦɟɬɨɞɚɦɢ ɤɨɚɝɭɥɹɰɿʀ ɿ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ: 

 1 – ɭɫɟɪɟɞɧɸɜɚɱ; 2 – ɤɚɦɟɪɚ ɪɟɚɤɰɿʀ; 3 – ɜɿɞɫɬɿɣɧɢɤ; 4 – ɤɚɦɟɪɚ ɮɥɨɬɚɰɿʀ; 5 – 

ɧɚɫɨɫ; 6 – ɧɚɩɿɪɧɢɣ ɛɚɤ; 7 – ɩɪɢɣɦɚɥɶɧɢɣ ɛɚɤ ɞɥɹ ɨɫɚɞɭ; 8 – ɰɟɧɬɪɢɮɭɝɚ 

Ⱦɥɹ ɞɨɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɮɿɥɶɬɪɭɜɚɧɧɹ ɧɚ  
ɮɿɥɶɬɪɚɯ ɿɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ ɞɥɹ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɜɿɞ 250-270 ɦɝ/ɞɦ3

 (ɧɚ ɜɢɯɨɞɿ ɡ ɧɚɩɿɪɧɨɝɨ ɮɥɨɬɚɬɨɪɚ) ɞɨ 
2-3 ɦɝ/ɞɦ3

. 

ɉɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɿ ɮɿɥɶɬɪɢ ɞɨɡɜɨɥɹɸɬɶ ɜɢɞɚɥɢɬɢ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ 
ɧɚɣɞɪɿɛɧɿɲɿ ɱɚɫɬɢɧɤɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɟɮɟɤɬ ɜɢɞɚɥɟɧɧɹ 
ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ 80-85%. ɉɪɨɬɟ, ɱɟɪɟɡ ɜɢɫɨɤɭ ɩɨɱɚɬɤɨɜɭ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɡɚɜɢɫɿ (ɞɨ 270 ɦɝ/ɞɦ3) ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨɩɭɫɬɢɦɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ ɭ ɬɟɯɧɿɱɧɿɣ ɜɨɞɿ 8 ɦɝ/ɞɦ3

 ɿ ɦɟɧɲɟ ɩɨɬɪɿɛɧɨ ɜɥɚɲɬɨɜɭɜɚɬɢ ɬɪɢ 
ɫɬɭɩɟɧɿ ɜɤɚɡɚɧɢɯ ɮɿɥɶɬɪɿɜ. Ʉɿɧɰɟɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɭ 
ɮɿɥɶɬɪɚɬɿ ɧɚ ɜɢɯɨɞɿ ɡ ɮɿɥɶɬɪɚ ɬɪɟɬɶɨɝɨ ɫɬɭɩɟɧɹ ɫɬɚɧɨɜɢɬɶ 2-3 ɦɝ/ɞɦ3, ɳɨ 
ɡɚɞɨɜɨɥɶɧɹє ɜɢɦɨɝɚɦ ɭ ɪɚɡɿ ɩɨɜɬɨɪɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ. ɉɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɿ ɮɿɥɶɬɪɢ ɜɿɞɡɧɚɱɚɸɬɶɫɹ ɟɮɟɤɬɢɜɧɿɫɬɸ, ɩɪɨɫɬɨɬɨɸ 
ɪɟɝɟɧɟɪɚɰɿʀ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɩɪɨɫɬɨɬɨɸ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɟɤɨɧɨɦɿɱɧɿɫɬɸ. 

Ɉɫɤɿɥɶɤɢ ɦɟɬɨɞ ɤɨɚɝɭɥɸɜɚɧɧɹ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɩɪɢ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɨɦɭ ɨɱɢɳɟɧɧɿ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɜ’ɹɡɚɧɢɣ ɡ 
ɭɬɜɨɪɟɧɧɹɦ ɜɟɥɢɤɢɯ ɨɛ’єɦɿɜ ɨɫɚɞɿɜ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɡɧɚɱɧɢɯ ɜɢɬɪɚɬ ɧɚ ʀɯ 
ɨɛɪɨɛɤɭ ɬɚ ɭɬɢɥɿɡɚɰɿɸ, ɚ ɬɚɤɨɠ ɩɪɢɣɦɚɸɱɢ ɞɨ ɭɜɚɝɢ ɬɟ, ɳɨ ɞɟɹɤɿ ɛɚɪɜɧɢɤɢ 
ɧɟ ɜɢɞɚɥɹɸɬɶɫɹ ɩɪɢ ɤɨɚɝɭɥɸɜɚɧɧɿ ɜɨɞɢ, ɬɨ ɛɭɥɨ ɪɨɡɝɥɹɧɭɬɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɿɧɲɢɯ ɦɟɬɨɞɿɜ ɬɚ ɬɟɯɧɨɥɨɝɿɣ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɢɯ ɮɚɛɪɢɤ, ɹɤɿ 
ɡɚ ɟɮɟɤɬɢɜɧɿɫɬɸ ɧɟ ɩɨɫɬɭɩɚɸɬɶɫɹ ɪɟɚɝɟɧɬɧɨɦɭ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ 
ɛɚɪɜɧɢɤɿɜ ɦɟɬɨɞɭ ɯɿɦɿɱɧɨɝɨ ɨɤɢɫɧɟɧɧɹ. ȼ ɹɤɨɫɬɿ ɪɟɚɝɟɧɬɭ-ɨɤɢɫɧɢɤɚ 
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ɜɢɤɨɪɢɫɬɚɧɨ ɚɤɬɢɜɧɢɣ ɯɥɨɪ, ɜɪɚɯɨɜɭɸɱɢ ɬɚɤɿ ɣɨɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɟɮɟɤɬɢɜɧɭ ɞɟɫɬɪɭɤɰɿɸ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ (ɛɚɪɜɧɢɤɿɜ, ɋɉȺɊ), 
ɞɨɫɬɭɩɧɿɫɬɶ, ɩɪɨɫɬɨɬɭ ɨɞɟɪɠɚɧɧɹ, ɞɟɲɟɜɢɡɧɭ ɬɚ ɿɧ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɋɥɚɜɭɬɫɶɤɨʀ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ 
ɪɟɱɨɜɢɧ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɨɤɢɫɧɟɧɧɹ ɬɚ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɿ 
ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ (ɪɢɫ. 5.10). 

 

 

Ɋɢɫ. 5.10. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɋɥɚɜɭɬɫɶɤɨʀ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɨɤɢɫɧɟɧɧɹ ɿ ɧɚɩɿɪɧɨʀ 

ɮɥɨɬɚɰɿʀ: 
1 – ɜɨɥɨɤɧɨɭɥɨɜɥɸɜɚɱ-ɫɢɬɨ; 2 – ɭɫɟɪɟɞɧɸɜɚɱ; 3 – ɤɚɦɟɪɚ ɪɟɚɤɰɿʀ; 4 – ɤɚɦɟɪɚ 
ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ; 5 – ɧɚɫɨɫ; 6 – ɧɚɩɿɪɧɢɣ ɛɚɤ; 7 – ɛɚɤ ɨɫɚɞɭ; 8 – ɰɟɧɬɪɢɮɭɝɚ 

 

ɍ ɫɤɥɚɞ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɜɯɨɞɹɬɶ ɬɚɤɿ ɫɩɨɪɭɞɢ ɨɱɢɳɟɧɧɹ: 

ɭɫɟɪɟɞɧɸɜɚɱ, ɪɟɚɤɬɨɪ, ɜɿɞɫɬɿɣɧɢɤ ɿ ɤɚɦɟɪɚ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ. Ɋɨɡɱɢɧ 
ɯɥɨɪɧɨɝɨ ɜɚɩɧɚ ɜ ɤɿɥɶɤɨɫɬɿ, ɳɨ ɫɬɚɧɨɜɢɬɶ 30% ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨʀ, 
ɩɨɞɚєɬɶɫɹ ɜ ɭɫɟɪɟɞɧɸɜɚɱ, ɪɟɲɬɚ ɯɥɨɪɧɨɝɨ ɜɚɩɧɚ (70%) - ɜ ɤɚɦɟɪɭ ɪɟɚɤɰɿʀ. 
Ɋɚɰɿɨɧɚɥɶɧɚ ɞɨɡɚ ɯɥɨɪɧɨɝɨ ɜɚɩɧɚ ɫɬɚɧɨɜɢɬɶ 100 ɦɝ/ɞɦ3

 ɡɚ ɚɤɬɢɜɧɢɦ 
ɯɥɨɪɨɦ. Ɍɪɢɜɚɥɿɫɬɶ ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɜ ɤɚɦɟɪɿ ɪɟɚɤɰɿʀ ɿ 
ɜɿɞɫɬɿɣɧɢɤɭ, ɞɨɫɬɚɬɧɹ ɞɥɹ ɤɨɧɬɚɤɬɭ ɡ ɯɥɨɪɨɦ ɬɚ ɟɮɟɤɬɢɜɧɨɝɨ ɡɧɟɛɚɪɜɥɟɧɧɹ 
ɜɨɞɢ, ɩɪɢɣɧɹɬɚ 1,5 ɝɨɞ. ȿɮɟɤɬ ɡɧɢɠɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɚɪɜɧɢɤɿɜ – 85-90%. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɋɉȺɊ, ɠɢɪɿɜ ɬɚ ɿɧɲɢɯ ɡɚɛɪɭɞɧɟɧɶ 
ɜɢɤɨɪɢɫɬɚɧɨ ɧɚɩɿɪɧɭ ɮɥɨɬɚɰɿɸ. 

ɋɟɪɟɞ ɛɟɡɪɟɚɝɟɧɬɧɢɯ ɦɟɬɨɞɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɪɨɡɝɥɹɧɭɬɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɨ-

ɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ 
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ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ (ɪɢɫ. 5.11), ɞɥɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɹɤɨʀ 
ɜɥɚɲɬɨɜɭɸɬɶɫɹ ɬɚɤɿ ɫɩɨɪɭɞɢ: ɭɫɟɪɟɞɧɸɜɚɱ, ɜɿɞɫɬɿɣɧɢɤ, ɤɚɦɟɪɚ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ. Ⱦɥɹ ɡɞɿɣɫɧɟɧɧɹ ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ ɜ 
ɩɪɢɣɦɚɥɶɧɨɦɭ ɜɿɞɞɿɥɟɧɧɿ ɤɚɦɟɪɢ ɮɥɨɬɚɰɿʀ ɜɥɚɲɬɨɜɭєɬɶɫɹ ɟɥɟɤɬɪɨɞɧɚ 
ɫɢɫɬɟɦɚ ɡ ɪɨɡɱɢɧɧɢɦɢ ɟɥɟɤɬɪɨɞɚɦɢ ɡ ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ. ȿɥɟɤɬɪɨɞɢ 
ɩɪɢєɞɧɭɸɬɶɫɹ ɞɨ ɜɢɩɪɹɦɥɹɱɚ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ. 

 

 

Ɋɢɫ. 5.11. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɋɥɚɜɭɬɫɶɤɨʀ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-

ɮɥɨɬɚɰɿʀ: 
1 – ɜɨɥɨɤɧɨɭɥɨɜɥɸɜɚɱ-ɫɢɬɨ; 2 – ɭɫɟɪɟɞɧɸɜɚɱ; 3 – ɜɿɞɫɬɿɣɧɢɤ; 4 – ɤɚɦɟɪɚ 

ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ; 5 – ɟɥɟɤɬɪɨɞɧɚ ɤɚɦɟɪɚ; 6 – ɜɢɩɪɹɦɥɹɱ; 7 – ɛɚɤ 
ɨɫɚɞɭ; 8 – ɧɚɫɨɫ; 9 – ɰɟɧɬɪɢɮɭɝɚ 

 

əɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɨɩɢɫɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɨʀ ɮɚɛɪɢɤɢ ɞɨɜɨɥɿ 
ɜɢɫɨɤɚ. ȿɮɟɤɬ ɜɢɞɚɥɟɧɧɹ ɡɚɛɪɭɞɧɟɧɶ ɫɬɚɧɨɜɢɬɶ: ɡɚ ȻɋɄɩɨɜɧ – 68-72%, ɡɚ 
ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ - 75%, ɡɚ ɛɚɪɜɧɢɤɚɦɢ – 70-75%, ɡɚ ɋɉȺɊ – 76-78%, 

ɡɚ ɠɢɪɚɦɢ - 100%. 

ɋɬɿɣɤɿɫɬɶ ɞɟɹɤɢɯ ɜɢɞɿɜ ɛɚɪɜɧɢɤɿɜ ɞɨ ɤɨɚɝɭɥɹɰɿʀ ɡɭɦɨɜɥɸє ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿɹɯ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɦɟɬɨɞɭ ɨɤɢɫɧɟɧɧɹ, 
ɧɚɩɪɢɤɥɚɞ, ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɧɸ, ɹɤɢɣ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɣɨɝɨ ɞɨɡɢ ɱɟɪɟɡ 
ɜɢɫɨɤɭ ɜɚɪɬɿɫɬɶ ɜɜɨɞɢɬɶɫɹ ɩɿɫɥɹ ɮɥɨɬɚɰɿɣɧɨʀ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɤɢɫɧɟɧɧɹ ɬɢɯ 
ɛɚɪɜɧɢɤɿɜ, ɹɤɿ ɧɟ ɜɢɞɚɥɹɸɬɶɫɹ ɤɨɚɝɭɥɹɰɿєɸ ɿ ɩɨɬɪɚɩɥɹɸɬɶ ɜ ɨɱɢɳɟɧɭ ɜɨɞɭ. 
ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ ɩɨɬɪɿɛɧɨ ɞɨɩɨɜɧɢɬɢ ɪɟɚɤɬɨɪɨɦ.  

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɡɚ ɩɟɪɨɤɫɢɞɭ ɜɨɞɧɸ ɜ ɦɟɠɚɯ 
200-250 ɦɝ/ɞɦ3

 ɡɚɛɟɡɩɟɱɭє ɟɮɟɤɬ ɡɧɟɛɚɪɜɥɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 76-

81% ɩɪɢ ɩɨɱɚɬɤɨɜɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɚɪɜɧɢɤɿɜ ɜ ɦɟɠɚɯ 30-50 ɦɝ/ɞɦ3
 ɩɪɢ 

ɬɪɢɜɚɥɨɫɬɿ ɤɨɧɬɚɤɬɭ 1,5 ɝɨɞ.  
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ȼɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ ɪɟɚɝɟɧɬɭ ɩɟɪɨɤɫɢɞɭ ɜɨɞɧɸ ɡ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨʀ 
ɬɨɱɤɢ ɡɨɪɭ є ɞɨɰɿɥɶɧɢɦ, ɚɞɠɟ ɰɟɣ ɪɟɚɝɟɧɬ ɡɚɫɬɨɫɨɜɭɸɬɶ ɧɚ ɫɭɤɨɧɧɢɯ 
ɮɚɛɪɢɤɚɯ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɤɨɜɞɪ ɭ ɜɿɞɛɿɥɸɜɚɥɶɧɢɯ ɨɩɟɪɚɰɿɹɯ. 

ȼɜɟɞɟɧɧɹ ɭ ɫɬɿɱɧɭ ɜɨɞɭ ɯɿɦɿɱɧɢɯ ɪɟɚɝɟɧɬɿɜ ɡ ɦɟɬɨɸ ʀʀ ɨɱɢɳɟɧɧɹ 
ɫɩɪɢɱɢɧɸє ɜɬɨɪɢɧɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ. ɇɚ ɜɢɯɨɞɿ ɡ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɚ ɜɨɞɚ ɦɿɫɬɢɬɶ ɡɚɥɢɲɤɨɜɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɬɢɯ ɪɟɚɝɟɧɬɿɜ, ɹɤɿ ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ ʀʀ ɨɛɪɨɛɰɿ: ɫɩɨɥɭɤ 
ɡɚɥɿɡɚ ɱɢ ɚɥɸɦɿɧɿɸ. ɓɨɞɨ ɩɟɪɨɤɫɢɞɭ ɜɨɞɧɸ, ɬɨ ɩɨɬɪɿɛɧɨ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜɿɧ 
є ɧɟɫɬɿɣɤɨɸ ɫɩɨɥɭɤɨɸ, ɹɤɚ ɪɨɡɤɥɚɞɚєɬɶɫɹ, ɡɛɚɝɚɱɭɸɱɢ ɜɨɞɭ ɤɢɫɧɟɦ. 

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɡɚɥɢɲɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɫɩɨɥɭɤ ɡɚɥɿɡɚ 
ɬɚ ɚɥɸɦɿɧɿɸ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ɩɨɩɟɪɟɞɧɶɨ ɨɱɢɳɟɧɿɣ ɫɬɿɱɧɿɣ ɜɨɞɿ, ɧɚ 
ɝɿɞɪɨɛɿɨɧɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ. Ⱦɥɹ ɛɿɨɬɟɫɬɭɜɚɧɧɹ 
ɡɚɫɬɨɫɨɜɚɧɨ ɨɪɝɚɧɿɡɦɢ, ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɿ ɜ ɬɨɤɫɢɤɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ 
ɫɬɿɱɧɢɯ ɜɨɞ, – Daphnia magna (ɩɚɪɬɟɧɨɝɟɧɟɬɢɱɧɿ ɫɚɦɤɢ ɨɞɧɨɞɨɛɨɜɨɝɨ ɜɿɤɭ) 
Д251Ж. ɉɪɢɞɚɬɧɿɫɬɶ ɞɚɮɧɿɣ ɨɰɿɧɸɜɚɥɢ ɬɟɫɬɨɦ ɧɚ ɞɿɸ ɛɿɯɪɨɦɚɬɭ ɤɚɥɿɸ, 
ɥɟɬɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɨɝɨ ɡɧɚɯɨɞɢɥɚɫɶ ɜ ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ ɿ ɫɬɚɧɨɜɢɥɚ 
1,7 ɦɝ/ɞɦ3

. 

Ⱦɨɫɥɿɞɠɭɜɚɧɿ ɪɨɡɱɢɧɢ ɝɨɬɭɜɚɥɢ ɧɚ ɜɿɞɫɬɨɹɧɿɣ ɜɨɞɨɩɪɨɜɿɞɧɿɣ ɜɨɞɿ, ɜ ɹɤɭ 
ɜɜɨɞɢɥɢ ɩɟɜɧɿ ɤɿɥɶɤɨɫɬɿ ɫɨɥɟɣ FeSO4 ɿ Al2(SO4)3 ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɚɤɢɯ ʀɯ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɭ ɪɨɡɱɢɧɚɯ, ɦɝ/ɞɦ3: 5, 10, 20, 50, 100. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ 
ɩɪɨɬɹɝɨɦ 4-5 ɞɿɛ. ȼ ɤɨɠɧɭ ɩɪɨɛɭ ɜɧɨɫɢɥɢ ɩɨ 10 ɬɟɫɬ-ɨɪɝɚɧɿɡɦɿɜ. ȼ ɹɤɨɫɬɿ 
ɤɪɢɬɟɪɿɸ ɜɢɛɪɚɧɨ ɜɢɠɢɜɚɧɧɹ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɤɨɧɬɪɨɥɶɧɭ ɩɪɨɛɭ ɛɟɡ ɞɨɛɚɜɥɟɧɧɹ ɪɟɚɝɟɧɬɿɜ. Ɂɚɝɢɛɟɥɶ ɞɚɮɧɿɣ ɭ 
ɤɨɧɬɪɨɥɶɧɿɣ ɩɪɨɛɿ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɚ 10%. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɿɜ 
ɜɢɡɧɚɱɟɧɨ ɬɚɤɿ ɩɨɤɚɡɧɢɤɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɬɨɤɫɢɱɧɿɫɬɶ ɩɪɨɛ ɜɨɞɢ: ɅɄ50 

– ɥɟɬɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɟɱɨɜɢɧɢ, ɩɪɢ ɹɤɿɣ ɝɢɧɟ 50% ɞɚɮɧɿɣ; ɅɌ50 - 

ɥɟɬɚɥɶɧɢɣ ɱɚɫ, ɩɪɨɬɹɝɨɦ ɹɤɨɝɨ ɝɢɧɭɬɶ 50% ɞɚɮɧɿɣ Д245Ж. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ FeSO4     

ɅɄ50 = 11 ɦɝ/ɞɦ3, ɚ Al2(SO4)3 ɅɄ50 = 13 ɦɝ/ɞɦ3. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɚ 
ɅɄ50 ɡɚ ɭɫɟɪɟɞɧɟɧɢɦɢ ɞɚɧɢɦɢ ɩɨɛɭɞɨɜɚɧɨ ɝɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞɫɨɬɤɚ 
ɡɚɝɢɛɥɢɯ ɞɚɮɧɿɣ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɟɚɝɟɧɬɿɜ ɭ ɩɪɨɛɚɯ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ 
ɜɢɡɧɚɱɟɧɚ ɥɟɬɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ, ɳɨ ɜɿɞɩɨɜɿɞɚє 50%-ɿɣ ɡɚɝɢɛɟɥɿ ɬɟɫɬ-

ɨɛ’єɤɬɿɜ. 
Ɍɚɤɨɠ ɞɨɫɥɿɞɠɭɜɚɥɢ ɞɢɧɚɦɿɤɭ ɡɚɝɢɛɟɥɿ ɞɚɮɧɿɣ ɩɪɨɬɹɝɨɦ ɩɟɜɧɨɝɨ ɱɚɫɭ 

ɫɩɨɫɬɟɪɟɠɟɧɧɹ (ɪɢɫ. 5.12). ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɭɥɶɮɚɬɭ 
ɡɚɥɿɡɚ ɡɚɥɢɲɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɟɚɝɟɧɬɭ 100 ɦɝ/ɞɦ3

 ɫɩɪɢɱɢɧɸє ɅɌ50 = 6 

ɝɨɞɢɧ, 50 ɦɝ/ɞɦ3
 – 2 ɞɨɛɢ, ɳɨ ɝɨɜɨɪɢɬɶ ɩɪɨ ɞɭɠɟ ɫɢɥɶɧɭ ɬɨɤɫɢɱɧɿɫɬɶ 

ɫɟɪɟɞɨɜɢɳɚ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ 20 ɦɝ/ɞɦ3
 ɅɌ50 = 3 ɞɨɛɢ – ɫɢɥɶɧɚ 

ɬɨɤɫɢɱɧɿɫɬɶ, ɚ ɩɪɢ 10 ɿ 5 ɦɝ/ɞɦ3
 ɅɌ50 ɫɬɚɧɨɜɢɬɶ ɜɿɞɩɨɜɿɞɧɨ 7 ɿ 6 ɞɿɛ, ɳɨ 

ɯɚɪɚɤɬɟɪɢɡɭє ɫɟɪɟɞɧɸ ɬɨɤɫɢɱɧɿɫɬɶ ɩɪɨɛ. 
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Ɋɢɫ. 5.12. Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞɫɨɬɤɚ ɠɢɜɢɯ ɞɚɮɧɿɣ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɞɥɹ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɪɨɡɱɢɧɿɜ ɿɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɫɭɥɶɮɚɬɭ ɡɚɥɿɡɚ: 

1 – 5 ɦɝ/ɞɦ3; 2 – 10 ɦɝ/ɞɦ3; 3 – 20 ɦɝ/ɞɦ3; 4 – 50 ɦɝ/ɞɦ3; 5 –100 ɦɝ/ɞɦ3; 
ɤɨɧɬɪɨɥɶɧɚ ɩɪɨɛɚ (Ʉ) – 0 

 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɭɥɶɮɚɬɭ ɚɥɸɦɿɧɿɸ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɬɨɝɨ, ɳɨ ɡɚɥɢɲɤɨɜɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɣɨɝɨ ɦɨɠɭɬɶ ɫɬɜɨɪɢɬɢ ɞɭɠɟ ɫɢɥɶɧɨ ɬɨɤɫɢɱɧɟ ɫɟɪɟɞɨɜɢɳɟ ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɟɚɝɟɧɬɭ 100 ɦɝ/ɞɦ3

 (ɅɌ50 = 2 ɞɨɛɢ), ɫɢɥɶɧɨ ɬɨɤɫɢɱɧɟ ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ 50 ɿ 20 ɦɝ/ɞɦ3

 (ɜɿɞɩɨɜɿɞɧɨ ɅɌ50 = 3 ɿ 4 ɞɨɛɢ), ɫɟɪɟɞɧɶɨʀ 
ɬɨɤɫɢɱɧɨɫɬɿ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 10 ɿ 5 ɦɝ/ɞɦ3

 (ɥɟɬɚɥɶɧɢɣ ɱɚɫ 5 ɿ 6 ɞɿɛ). 
ɉɨɪɿɜɧɸɸɱɢ ɞɿɸ ɧɚ ɬɟɫɬ-ɨɪɝɚɧɿɡɦɢ ɞɜɨɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɪɟɚɝɟɧɬɿɜ, 

ɦɨɠɧɚ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɛɿɥɶɲ ɬɨɤɫɢɱɧɢɦ ɜɢɹɜɢɜɫɹ ɫɭɥɶɮɚɬ ɡɚɥɿɡɚ ɩɨɪɿɜɧɹɧɨ 
ɡ ɫɭɥɶɮɚɬɨɦ ɚɥɸɦɿɧɿɸ ɱɟɪɟɡ ɦɟɧɲɭ ɥɟɬɚɥɶɧɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɿ ɦɟɧɲɭ 
ɬɪɢɜɚɥɿɫɬɶ ɥɟɬɚɥɶɧɨɝɨ ɱɚɫɭ, ɩɪɨɬɹɝɨɦ ɹɤɨɝɨ ɝɢɧɭɬɶ 50% ɞɚɮɧɿɣ Д245Ж. 
Ⱥɧɚɥɿɡ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɿɞɬɜɟɪɞɠɭє ɧɟɨɛɯɿɞɧɿɫɬɶ ɬɨɱɧɨɝɨ 
ɞɨɡɭɜɚɧɧɹ ɪɟɚɝɟɧɬɿɜ ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ, ɤɨɪɟɤɬɭɜɚɧɧɹ ɪɇ ɜ ɨɩɬɢɦɚɥɶɧɢɯ 
ɦɟɠɚɯ ɞɥɹ ɟɮɟɤɬɢɜɧɨʀ ɤɨɚɝɭɥɹɰɿʀ ɿ ɬɨɱɧɟ ɞɨɬɪɢɦɚɧɧɹ ɪɚɰɿɨɧɚɥɶɧɢɯ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ ɩɪɨɰɟɫɭ ɤɨɚɝɭɥɹɰɿʀ (ɬɪɢɜɚɥɨɫɬɿ, ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɩɟɪɟɦɿɲɭɜɚɧɧɹ) ɜ ɩɟɪɿɨɞ ɟɤɫɩɥɭɚɬɚɰɿʀ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɡɚɥɢɲɤɨɜɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɪɟɚɝɟɧɬɿɜ ɞɨ ɦɿɧɿɦɭɦɭ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ ɟɮɟɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɢɯ ɮɚɛɪɢɤ, ɹɤɿ 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɞɚɥɟɧɧɹ ɿɡ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɛɚɪɜɧɢɤɿɜ, 
ɋɉȺɊ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɬɚ ɿɧɲɢɯ ɡɚɛɪɭɞɧɟɧɶ. ȼɢɛɿɪ ɬɟɯɧɨɥɨɝɿʀ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɟ ɛɭɬɢ ɨɛґɪɭɧɬɨɜɚɧɨ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɦ 
ɩɨɪɿɜɧɹɧɧɹɦ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɫɯɟɦ. Ɉɫɬɚɬɨɱɧɨ ɩɪɢɣɧɹɬɟ ɪɿɲɟɧɧɹ ɩɨɜɢɧɧɨ 
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ɡɚɛɟɡɩɟɱɢɬɢ ɧɚɣɛɿɥɶɲɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɛɭɬɢ 
ɧɚɣɞɟɲɟɜɲɢɦ ɿ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɦ.  

 

5.7. Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿʀ ɩɨɩɟɪɟɞɧьɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɬɨɤɫɢɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ 

ɪɟɱɨɜɢɧ ɦɟɬɨɞɨɦ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 
 

Ⱥɧɚɥɿɡ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɜɿɞɨɦɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɩɪɟɚɟɪɚɰɿʀ ɿ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɹɤɢɣ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɜɟɥɢɤɨɸ ɤɨɚɝɭɥɹɰɿɣɧɨɸ ɣ ɫɨɪɛɰɿɣɧɨɸ ɡɞɚɬɧɿɫɬɸ, ɩɨɤɚɡɚɜ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɿ ɩɨɲɭɤɭ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿ 
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɩɪɢɣɨɦɿɜ ɿ ɪɿɲɟɧɶ. Ⱦɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɜɿɞ ɬɨɤɫɢɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɩɟɪɟɞ ɚɟɪɨɬɟɧɤɚɦɢ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɫɩɨɪɭɞɢ - ɛɿɨɤɨɚɝɭɥɹɬɨɪɢ, ɧɚɩɪɢɤɥɚɞ, ɪɚɞɿɚɥɶɧɿ 
ɜɿɞɫɬɿɣɧɢɤɢ ɡ ɜɛɭɞɨɜɚɧɨɸ ɤɚɦɟɪɨɸ ɛɿɨɤɨɚɝɭɥɹɰɿʀ, ɨɛɥɚɞɧɚɧɨɸ ɩɪɢɫɬɪɨɹɦɢ 
ɞɥɹ ɚɟɪɭɜɚɧɧɹ ɜɨɞɢ ɿ ɧɚɩɪɹɦɧɢɦɢ ɠɨɥɨɛɚɦɢ (ɪɢɫ. 5.13, ɚ) Д37Ж. ȼ 
ɛɿɨɤɨɚɝɭɥɹɬɨɪ ɩɨɜɟɪɬɚɸɬɶ ɧɚɞɥɢɲɤɨɜɢɣ ɚɤɬɢɜɧɢɣ ɦɭɥ ɿɡ ɜɬɨɪɢɧɧɢɯ 
ɜɿɞɫɬɿɣɧɢɤɿɜ, ɚ ɞɥɹ ɚɟɪɭɜɚɧɧɹ ɩɨɞɚɸɬɶ ɩɨɜɿɬɪɹ. 

ȼ ɤɚɦɟɪɿ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɡɚ ɪɚɯɭɧɨɤ ɚɟɪɚɰɿʀ ɿ ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ ɜɿɞɛɭɜɚɸɬɶɫɹ ɬɚɤɿ ɩɪɨɰɟɫɢ: ɚɞɫɨɪɛɰɿɹ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ 
ɫɬɿɱɧɢɯ ɜɨɞ (ɛɚɪɜɧɢɤɿɜ, ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ) ɧɚ ɩɨɜɟɪɯɧɿ ɩɥɚɫɬɿɜɰɿɜ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɤɨɚɝɭɥɹɰɿɹ, ɭɬɜɨɪɟɧɧɹ ɜɟɥɢɤɢɯ ɚɫɨɰɿɚɬɿɜ ɿ ɧɚɫɬɭɩɧɟ ʀɯ 
ɨɫɚɞɠɟɧɧɹ ɭ ɡɨɧɿ ɜɿɞɫɬɨɸɜɚɧɧɹ ɩɟɪɜɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɡɚɜɞɹɤɢ ɱɨɦɭ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɫɬɭɩɿɧɶ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɪɨɹɫɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɜɢɞɚɥɟɧɧɹ 
ɬɨɤɫɢɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɞɟɫɬɪɭɤɰɿɹ ɤɨɥɨʀɞɧɨ-ɪɨɡɱɢɧɟɧɢɯ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɪɟɱɨɜɢɧ ɞɨ ɛɿɥɶɲ ɩɪɨɫɬɢɯ ɫɩɨɥɭɤ, ɹɤɿ ɥɟɝɤɨ 
ɡɚɫɜɨɸɸɬɶɫɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɜ ɩɨɞɚɥɶɲɢɯ  ɩɪɨɰɟɫɚɯ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ.  

Ɉɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɡɚɛɟɡɩɟɱɭє ɡɛɿɥɶɲɟɧɧɹ ɫɬɭɩɟɧɹ ɡɚɬɪɢɦɚɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ 
ɧɚ 15-20%, ɡɦɟɧɲɟɧɧɹ ȻɋɄɩɨɜɧ ɧɚ 10-15%, ɤɨɧɰɟɧɬɪɚɰɿɣ ɬɨɤɫɢɱɧɢɯ ɿ 
ɜɚɠɤɨɨɤɢɫɧɸɜɚɧɢɯ ɛɿɨɯɿɦɿɱɧɨ ɪɟɱɨɜɢɧ ɭ ɩɟɪɜɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɚɯ, ɩɿɫɥɹ 
ɹɤɢɯ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɹɬɶ ɧɚ ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ. ɇɟɞɨɥɿɤɨɦ 
ɞɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ є ɧɟɞɨɫɬɚɬɧɹ ɟɮɟɤɬɢɜɧɿɫɬɶ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, 
ɩɨɪɭɲɟɧɧɹ  ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ: ɧɢɡɶɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɫɩɭɯɚɧɧɹ ɦɭɥɭ ɬɨɳɨ. 

Ɉɫɤɿɥɶɤɢ ɧɚɣɱɚɫɬɿɲɟ ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɧɟɝɚɬɢɜɧɢɯ ɜɩɥɢɜɿɜ ɨɱɢɫɧɿ 
ɫɩɨɪɭɞɢ ɫɢɫɬɟɦ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɞɨɫɬɚɬɧɶɨ ɜɿɞɞɚɥɟɧɿ ɜɿɞ ɧɚɫɟɥɟɧɨɝɨ 
ɩɭɧɤɬɭ, ɿ ɞɨɜɠɢɧɚ ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɫɬɚɧɨɜɢɬɶ ɩɨɧɚɞ 2 ɤɦ, ɬɨ 
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ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɿ ɡɚɩɚɬɟɧɬɨɜɚɧɨ ɡɞɿɣɫɧɢɬɢ ɩɪɟɚɟɪɚɰɿɸ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɰɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ (ɪɢɫ. 5.13, ɛ) [293]. 

 

Ɋɢɫ. 5.13. Ɍɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ:              
ɚ) ɬɪɚɞɢɰɿɣɧɚ ɡ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ; ɛ) ɡ ɩɪɟɚɟɪɚɰɿєɸ ɜ ɧɚɩɿɪɧɢɯ ɜɨɞɨɝɨɧɚɯ;            

ɜ) ɡ ɩɪɟɚɟɪɚɰɿєɸ ɿ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ ɜ ɧɚɩɿɪɧɢɯ ɜɨɞɨɝɨɧɚɯ: 
1 – ɩɿɞɜɟɞɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ; 2 – ɧɚɫɨɫɧɚ ɫɬɚɧɰɿɹ; 3 – ɧɚɩɿɪɧɢɣ ɜɨɞɨɝɿɧ; 4 – 

ɩɪɢɣɦɚɥɶɧɚ ɤɚɦɟɪɚ; 5 – ɪɟɲɿɬɤɢ; 6 – ɩɿɫɤɨɭɥɨɜɥɸɜɚɱ; 7 – ɩɟɪɜɢɧɧɢɣ ɜɿɞɫɬɿɣɧɢɤ 
ɡ ɤɚɦɟɪɨɸ ɛɿɨɤɨɚɝɭɥɹɰɿʀ; 8 – ɚɟɪɨɬɟɧɤ; 9 – ɜɬɨɪɢɧɧɢɣ ɜɿɞɫɬɿɣɧɢɤ; 10 – ɚɤɬɢɜɧɢɣ 

ɦɭɥ (ȺɆ); 11 – ɧɚɞɥɢɲɤɨɜɢɣ ȺɆ; 12 – ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɣ ȺɆ;  13 – ɩɨɜɿɬɪɹɧɿ 
ɟɠɟɤɬɨɪɢ; 14 – ɧɚɩɿɪɧɢɣ ɝɿɞɪɨɰɢɤɥɨɧ; 15 – ɮɥɨɬɚɰɿɣɧɢɣ ɛɿɨɤɨɚɝɭɥɹɬɨɪ; 16 – 

ɧɚɩɿɪɧɢɣ ɮɥɨɬɚɬɨɪ; 17 – ɨɱɢɳɟɧɚ ɜɨɞɚ; 18 – ɨɫɚɞɢ ɿ ɮɥɨɬɚɰɿɣɧɢɣ ɲɥɚɦ 

Ɉɬɠɟ, ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨ-

ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. 
ȼɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɜɿɞ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ ɬɪɚɧɫɩɨɪɬɭɸɬɶɫɹ 

ɧɚɩɿɪɧɢɦɢ ɜɨɞɨɝɨɧɚɦɢ ɧɚ ɤɚɧɚɥɿɡɚɰɿɣɧɿ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ. Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ 
ɤɪɭɩɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɜ ɩɪɢɣɦɚɥɶɧɨɦɭ ɪɟɡɟɪɜɭɚɪɿ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ 
ɩɟɪɟɞɛɚɱɟɧɨ ɭɫɬɚɧɨɜɤɭ ɪɟɲɿɬɨɤ. 

ɇɚ ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɜ ɤɨɥɨɞɹɡɹɯ ɭɫɬɚɧɨɜɥɸɸɬɶ ɩɨɜɿɬɪɹɧɿ 
ɟɠɟɤɬɨɪɢ Д3Ж. Ɋɨɛɨɬɚ ɟɠɟɤɬɨɪɿɜ ɡɚɛɟɡɩɟɱɭє ɡɚɛɿɪ ɩɨɜɿɬɪɹ ɡ ɚɬɦɨɫɮɟɪɢ ɣ 
ɩɨɞɚɱɭ ɣɨɝɨ ɜ ɬɪɭɛɨɩɪɨɜɿɞ, ɞɟ ɩɨɜɿɬɪɹ ɡɚɯɨɩɥɸєɬɶɫɹ ɩɨɬɨɤɨɦ ɪɿɞɢɧɢ ɿ 
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ɪɨɡɱɢɧɹєɬɶɫɹ ɜ ɧɿɣ. Ɉɬɠɟ, ɩɪɨɰɟɫ ɩɪɟɚɟɪɚɰɿʀ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ 
ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɨ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ: ɜɿɞɛɭɜɚєɬɶɫɹ ɜɡɚєɦɨɞɿɹ ɤɢɫɧɸ 
ɡ ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɦɢ ɡɚɜɢɫɥɢɦɢ ɱɚɫɬɢɧɤɚɦɢ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɭ ɧɿɣ, 
ɤɨɚɝɭɥɹɰɿɹ ʀɯ, ɭɬɜɨɪɟɧɧɹ ɜɟɥɢɤɢɯ ɤɨɦɩɥɟɤɫɿɜ, ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɞɟɫɬɪɭɤɰɿɹ ʀɯ ɬɚ ɿɧɲɿ ɩɪɨɰɟɫɢ, ɹɤɿ ɫɩɪɢɹɸɬɶ ɩɿɞɜɢɳɟɧɧɸ ɫɬɭɩɟɧɹ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɩɨɞɚɥɶɲɢɯ ɫɩɨɪɭɞɚɯ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ. 
Ⱦɨɜɠɢɧɚ ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɩɨɜɢɧɧɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɧɟɨɛɯɿɞɧɭ 
ɬɪɢɜɚɥɿɫɬɶ ɩɪɟɚɟɪɚɰɿʀ ɜɨɞɢ, ɚ ɤɿɥɶɤɿɫɬɶ ɩɨɜɿɬɪɹɧɢɯ ɟɠɟɤɬɨɪɿɜ - 

ɤɨɧɰɟɧɬɪɚɰɿɸ ɩɨɜɿɬɪɹ ɭ ɜɨɞɿ.  
Ⱦɨ ɩɟɪɟɜɚɝ ɞɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɫɥɿɞ ɜɿɞɧɟɫɬɢ ɬɚɤɿ: ɞɥɹ ɩɪɟɚɟɪɚɰɿʀ 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɨɜɿɬɪɹ ɡ ɚɬɦɨɫɮɟɪɢ, ɳɨ ɡɧɢɠɭє ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ; 
ɧɚɩɿɪ ɚɟɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ ɭ ɩɨɞɚɥɶɲɢɯ ɫɩɨɪɭɞɚɯ (ɧɚɩɪɢɤɥɚɞ, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɯɟɦɢ 
“ɧɚɩɿɪɧɢɣ ɝɿɞɪɨɰɢɤɥɨɧ – ɮɥɨɬɚɰɿɣɧɢɣ ɛɿɨɤɨɚɝɭɥɹɬɨɪ”); ɨɫɧɨɜɧɿ ɪɟɲɿɬɤɢ 
ɜɥɚɲɬɨɜɭɸɬɶ ɭ ɛɭɞɿɜɥɿ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ, ɬɨɦɭ ɧɟ ɩɨɬɪɿɛɧɨ ɜɥɚɲɬɭɜɚɧɧɹ 
ɨɤɪɟɦɨʀ ɫɩɨɪɭɞɢ, ɚ ɬɚɤɨɠ ɩɪɢɣɦɚɥɶɧɨʀ ɤɚɦɟɪɢ (ɪɢɫ. 5.13, ɛ). 

Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɿ ɡɚɩɚɬɟɧɬɨɜɚɧɨ  ɬɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɦɟɬɨɞɿɜ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɚɟɪɭɜɚɧɧɹ ɿ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɜ ɧɚɩɿɪɧɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ Д294Ж, ɞɥɹ ɡɞɿɣɫɧɟɧɧɹ ɹɤɨʀ ɩɨɬɪɿɛɧɨ ɩɨɜɟɪɧɭɬɢ 
ɧɚɞɥɢɲɤɨɜɢɣ ɚɤɬɢɜɧɢɣ ɦɭɥ ɭ ɩɪɢɣɦɚɥɶɧɭ ɤɚɦɟɪɭ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ (ɪɢɫ. 
5.14, ɜ). ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɟɮɟɤɬ ɩɪɨɹɫɧɟɧɧɹ ɡɚ ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɧɚ 20-25%, ȻɋɄɩɨɜɧ ɡɧɢɠɭєɬɶɫɹ ɧɚ 20-25%. 

Ɂɚɦɿɫɬɶ ɮɥɨɬɚɰɿɣɧɨɝɨ ɛɿɨɤɨɚɝɭɥɹɬɨɪɚ ɜ ɬɟɯɧɨɥɨɝɿʀ ɜɢɤɨɪɢɫɬɚɧɨ 
ɮɥɨɬɚɰɿɣɧɭ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ ɿ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜɿɞ ɨɱɢɳɟɧɨʀ ɜɨɞɢ. ɋɬɿɱɧɿ ɜɨɞɢ ɩɟɪɟɤɚɱɭɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ ɩɨ ɧɚɩɿɪɧɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɚ ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɤɪɭɩɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɭ ɛɭɞɿɜɥɿ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ 
ɭɫɬɚɧɨɜɥɸɸɬɶ ɪɟɲɿɬɤɢ ɩɟɪɟɞ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹɦ ɫɬɿɱɧɨʀ ɜɨɞɢ ɧɚ 
ɦɚɣɞɚɧɱɢɤ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. ȼɿɞ ɦɭɥɨɜɨʀ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɩɪɨɤɥɚɞɚɸɬɶ ɧɚɩɿɪɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ ɞɥɹ ɩɟɪɟɤɚɱɭɜɚɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɨ ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ, ɹɤɚ ɩɨɞɚє ɫɬɿɱɧɿ ɜɨɞɢ ɧɚ ɫɬɚɧɰɿɸ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ. 

ȼ ɧɚɩɿɪɧɿ ɬɪɭɛɨɩɪɨɜɨɞɢ, ɳɨ ɬɪɚɧɫɩɨɪɬɭɸɬɶ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚ ɫɬɚɧɰɿɸ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɩɨɞɚɸɬɶ ɩɨɜɿɬɪɹ. Ⱦɨɜɠɢɧɚ ɧɚɩɿɪɧɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɩɨɜɢɧɧɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɧɟɨɛɯɿɞɧɭ ɬɪɢɜɚɥɿɫɬɶ ɛɿɨɤɨɚɝɭɥɹɰɿʀ 
ɫɬɿɱɧɨʀ ɜɨɞɢ (20 ɯɜɢɥɢɧ). Ʉɢɫɟɧɶ ɩɨɜɿɬɪɹ ɧɟɨɛɯɿɞɧɢɣ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɩɪɨɰɟɫɚɯ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ. ȼ ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ 
ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɪɨɰɟɫɢ ɿɧɬɟɧɫɢɜɧɨʀ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ 
ɜ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɫɨɪɛɰɿʀ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɩɨɜɟɪɯɧɿ 
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ɩɥɚɫɬɿɜɰɿɜ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɞɟɫɬɪɭɤɰɿɹ ɪɨɡɱɢɧɟɧɢɯ ɿ ɤɨɥɨʀɞɧɢɯ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɡ ɭɬɜɨɪɟɧɧɹɦ ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɫɩɨɥɭɤ, ɭɤɪɭɩɧɟɧɧɹ ɩɥɚɫɬɿɜɰɿɜ, 
ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɡɛɿɥɶɲɭєɬɶɫɹ ɫɬɭɩɿɧɶ ɩɪɨɹɫɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɭ ɩɟɪɜɢɧɧɢɯ 
ɜɿɞɫɬɿɣɧɢɤɚɯ ɫɬɚɧɰɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɚ ɬɚɤɨɠ ɡɧɢɠɭєɬɶɫɹ 
ɤɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɡɚ ȻɋɄ ɧɚ ɜɢɯɨɞɿ ɡ ɩɟɪɜɢɧɧɢɯ 
ɜɿɞɫɬɿɣɧɢɤɿɜ. ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɩɪɨɰɟɫ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ 
ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɨ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. 

Ɋɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɚє ɬɚɤɿ 
ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɿ ɩɟɪɟɜɚɝɢ: ɞɥɹ ɛɿɨɤɨɚɝɭɥɹɰɿʀ ɫɬɿɱɧɢɯ ɜɨɞ ɧɟ ɩɨɬɪɿɛɧɨ 
ɛɭɞɭɜɚɬɢ ɫɩɟɰɿɚɥɶɧɿ ɪɟɡɟɪɜɭɚɪɢ, ɚɞɠɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɚɩɿɪɧɿ 
ɬɪɭɛɨɩɪɨɜɨɞɢ; ɧɚɩɿɪ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɜɯɨɞɿ ɜ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɚɬɢ ɩɪɢ ɜɥɚɲɬɭɜɚɧɧɿ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɫɩɨɪɭɞ, ɧɚɩɪɢɤɥɚɞ, 
ɧɚɩɿɪɧɢɯ ɝɿɞɪɨɰɢɤɥɨɧɿɜ (ɡɚɦɿɫɬɶ ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿɜ), ɧɚɩɿɪɧɢɯ ɮɥɨɬɚɰɿɣɧɢɯ 
ɭɫɬɚɧɨɜɨɤ (ɡɚɦɿɫɬɶ ɩɟɪɜɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ) ɬɨɳɨ. ȼ ɨɫɬɚɧɧɶɨɦɭ ɜɢɩɚɞɤɭ 
ɧɟ ɩɨɬɪɿɛɧɨ ɜɥɚɲɬɨɜɭɜɚɬɢ ɧɚɫɨɫɢ, ɧɚɩɿɪɧɿ ɛɚɤɢ ɬɚ ɿɧɲɟ ɨɛɥɚɞɧɚɧɧɹ. Ʉɪɿɦ 
ɬɨɝɨ, ɡɦɟɧɲɭєɬɶɫɹ ɩɥɨɳɚ ɡɟɦɟɥɶɧɨʀ ɞɿɥɹɧɤɢ, ɹɤɭ ɜɿɞɱɭɠɭɸɬɶ ɩɿɞ 
ɦɚɣɞɚɧɱɢɤ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɚ ɬɚɤɨɠ ɧɟ ɩɨɬɪɿɛɧɨ ɜɥɚɲɬɨɜɭɜɚɬɢ ɫɩɨɪɭɞɢ 
ɞɥɹ ɭɳɿɥɶɧɟɧɧɹ ɬɚ ɨɛɪɨɛɤɢ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɡɦɟɧɲɭɸɬɶɫɹ 
ɨɛ’єɦɢ ɫɩɨɪɭɞ ɞɥɹ ɨɛɪɨɛɤɢ ɨɫɚɞɭ ɣ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ (ɦɟɬɚɧɬɟɧɤɢ, ɦɭɥɨɜɿ 
ɦɚɣɞɚɧɱɢɤɢ ɬɚ ɿɧ.), ɚɞɠɟ ɧɚɞɥɢɲɤɨɜɢɣ ɚɤɬɢɜɧɢɣ ɦɭɥ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ 
ɡɞɿɣɫɧɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɩɨɜɟɪɬɚɸɱɢ ɜ ɧɚɩɿɪɧɿ 
ɬɪɭɛɨɩɪɨɜɨɞɢ, ɹɤɿ ɩɟɪɟɤɚɱɭɸɬɶ ɫɬɿɱɧɭ ɜɨɞɭ. 

Ⱦɥɹ ɩɨɞɚɱɿ ɩɨɜɿɬɪɹ ɜ ɧɚɩɿɪɧɿ ɬɪɭɛɨɩɪɨɜɨɞɢ (ɪɢɫ. 5.13, ɫɯɟɦɢ ɛ ɿ ɜ) 

ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɨɜɿɬɪɹɧɿ ɟɠɟɤɬɨɪɢ. ȼ ɤɨɠɧɨɦɭ 
ɤɨɧɤɪɟɬɧɨɦɭ ɜɢɩɚɞɤɭ ɩɨɬɪɿɛɧɨ ɜɢɤɨɧɭɜɚɬɢ ʀɯ ɪɨɡɪɚɯɭɧɨɤ ɿ ɩɿɞɛɿɪ ɨɫɧɨɜɧɢɯ 
ɟɥɟɦɟɧɬɿɜ. 

ȼɢɡɧɚɱɟɧɨ ɪɚɰɿɨɧɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ: ɞɨɡɚ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ – 300 

ɦɝ/ɞɦ3, ɬɪɢɜɚɥɿɫɬɶ ɛɿɨɤɨɚɝɭɥɹɰɿʀ – 20 ɯɜ., ɩɢɬɨɦɚ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ – 0,5 

ɦ3/ɦ3
, ɝɿɞɪɚɜɥɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɧɚɩɿɪɧɢɣ ɮɥɨɬɚɬɨɪ – ɞɨ 3 ɦ3/(ɦ2·ɝɨɞ). 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ 

ɧɨɜɭ  ɜɞɨɫɤɨɧɚɥɟɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɮɥɨɬɚɰɿɣɧɨʀ ɤɚɦɟɪɢ [308], ɫɯɟɦɭ ɹɤɨʀ 
ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 5.14, ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɡɛɨɪɭ ɬɚ ɜɿɞɜɟɞɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ 
ɲɥɚɦɭ. 

Ɍɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ-

ɮɥɨɬɚɰɿєɸ ɪɨɡɪɨɛɥɟɧɨ ɡɚ ɡɚɦɨɜɥɟɧɧɹɦ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ 
(ɉɊȺɌ ȺɉɄ «Ɂɨɪɹ» ɫ. Ʉɥɟɜɚɧɶ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ) ɿ ɜɩɪɨɜɚɞɠɟɧɨ ɩɪɢ 
ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ȺɉɄ. Ⱥɝɪɨɩɪɨɦɢɫɥɨɜɢɣ ɤɨɦɩɥɟɤɫ ɜɤɥɸɱɚє 
ɩɥɟɦɿɧɧɿ ɮɟɪɦɢ, ɡɚɜɨɞ ɩɪɨɞɬɨɜɚɪɿɜ, ɫɤɥɨɡɚɜɨɞ ɬɚ ɿɧ. Ɉɱɢɫɧɿ ɫɩɨɪɭɞɢ 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 5400 ɦ3/ɞɨɛɭ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɨɱɢɳɟɧɧɹ ɩɨɛɭɬɨɜɢɯ ɿ 
ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɬɚɤɢɦɢ ɨɫɧɨɜɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ, ɦɝ/ɞɦ3: ȻɋɄɩɨɜɧ 

– 230; ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – 250; ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ – 1,2; 
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ɣɨɧɿɜ ɦɿɞɿ – 0,1; ɰɢɧɤɭ – 0,025; ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ – 26,6; ɮɨɫɮɚɬɿɜ – 11. 

ȼɩɪɨɜɚɞɠɟɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɞɨɡɜɨɥɢɥɨ ɡɛɿɥɶɲɢɬɢ ɫɬɭɩɿɧɶ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɞɨ 60%, ȻɋɄ - 50%, 

ɣɨɧɚɦɢ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ – 80-90%, ɡɦɟɧɲɢɬɢ ɨɛ’єɦɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, 
ɡɚɛɟɡɩɟɱɢɬɢ ɟɮɟɤɬɢɜɧɟ ɩɨɞɚɥɶɲɟ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɪɟɤɨɦɟɧɞɨɜɚɧɢɯ ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɨɩɟɪɟɞɧɶɨɝɨ  
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɞɨɡɜɨɥɢɬɶ ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɡɚ 
ɡɚɜɢɫɥɢɦɢ ɿ ɤɨɥɨʀɞɧɨ-ɪɨɡɱɢɧɟɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɡɚɫɬɨɫɨɜɭɸɱɢ ɟɥɟɦɟɧɬɢ, 
ɬɪɚɞɢɰɿɣɧɨ ɩɪɢɫɭɬɧɿ ɜ ɛɭɞɶ-ɹɤɿɣ ɫɢɫɬɟɦɿ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ - ɧɚɩɿɪɧɿ 
ɬɪɭɛɨɩɪɨɜɨɞɢ. ɇɟɫɤɥɚɞɧɚ ɦɨɞɟɪɧɿɡɚɰɿɹ ʀɯ ɲɥɹɯɨɦ ɜɥɚɲɬɭɜɚɧɧɹ ɩɨɜɿɬɪɹɧɢɯ 
ɟɠɟɤɬɨɪɿɜ ɿ ɪɟɰɢɪɤɭɥɹɰɿʀ ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ 
ɩɨɤɪɚɳɢɬɢ ɪɨɛɨɬɭ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɧɚɣɦɟɧɲɢɦɢ ɜɢɬɪɚɬɚɦɢ ɤɨɲɬɿɜ. 

  
 

1 

2 3 

4 

5 

6 

7 

8 

Ɋɢɫ. 5.14. ɋɯɟɦɚ ɮɥɨɬɚɰɿɣɧɨʀ ɤɚɦɟɪɢ: 
1 – ɤɨɪɩɭɫ; 2 – ɩɨɞɚɱɚ ɫɬɿɱɧɢɯ ɜɨɞ;  

3 – ɩɿɞɜɟɞɟɧɧɹ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɜɨɞɢ, ɧɚɫɢɱɟɧɨʀ ɩɨɜɿɬɪɹɦ; 
 4 – ɩɟɪɮɨɪɨɜɚɧɚ ɬɪɭɛɚ; 5 – ɬɨɧɤɨɲɚɪɨɜɢɣ ɦɨɞɭɥɶ;  

6 – ɡɛɿɪɧɢɤ ɮɥɨɬɨɲɥɚɦɭ; 7 – ɬɪɭɛɚ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ 
ɲɥɚɦɭ; 8 – ɜɿɞɜɟɞɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 223 

5.8. ɍɦɨɜɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ  
ɩɨɩɟɪɟɞɧьɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ  

ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ  
ɬɟɯɧɨɥɨɝɿɸ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɦɨɥɨɤɨɡɚɜɨɞɭ (ɪɢɫ. 5.15), ɜ ɹɤɿɣ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɹ-ɮɥɨɬɚɰɿɹ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɭ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɚɩɚɪɚɬɿ.  

ȼɢɪɨɛɧɢɱɿ ɫɬɿɱɧɿ ɜɨɞɢ ɫɩɨɱɚɬɤɭ ɩɪɨɯɨɞɹɬɶ ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ ɬɚ 
ɭɫɟɪɟɞɧɸɜɚɱ, ɩɿɫɥɹ ɱɨɝɨ ʀɯ ɧɚɩɪɚɜɥɹɸɬɶ ɜ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪ-ɮɥɨɬɚɬɨɪ, ɜ 
ɹɤɨɦɭ ɜ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɪɨɡɬɚɲɨɜɚɧɨ ɟɥɟɤɬɪɨɯɿɦɿɱɧɭ ɤɚɦɟɪɭ, ɚ ɫɩɿɜɜɿɫɧɨ 
ɧɚɞ ɧɟɸ – ɤɚɦɟɪɭ ɮɥɨɬɚɰɿʀ. Ɍɚɤɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɚɛɟɡɩɟɱɭє ɜɢɫɯɿɞɧɢɣ ɩɨɬɿɤ 
ɟɥɟɤɬɪɨɥɿɬɭ ɱɟɪɟɡ ɟɥɟɤɬɪɨɞɧɭ ɫɢɫɬɟɦɭ ɡ ɩɟɪɟɯɨɞɨɦ ɣɨɧɿɜ ɦɟɬɚɥɭ ɚɧɨɞɭ ɜ 
ɪɿɞɢɧɭ ɣ ɭɬɜɨɪɟɧɧɹɦ ɝɿɞɪɨɤɫɢɞɭ ɦɟɬɚɥɭ, ɹɤɢɣ ɤɨɚɝɭɥɸє ɱɚɫɬɢɧɤɢ ɞɨɦɿɲɨɤ, 
ɚ ɝɚɡ, ɳɨ ɜɢɞɿɥɹєɬɶɫɹ ɧɚ ɟɥɟɤɬɪɨɞɚɯ, ɮɥɨɬɭє ɭɬɜɨɪɟɧɿ ɚɝɪɟɝɚɬɢ.  

ɉɪɢ ɚɧɨɞɧɨɦɭ ɪɨɡɱɢɧɟɧɧɿ ɦɟɬɚɥɭ ɜ ɡɚɛɪɭɞɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɦɢ 
ɪɟɱɨɜɢɧɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɨɥɨɤɨɡɚɜɨɞɭ ɟɥɟɤɬɪɨɞɢ ɩɪɚɰɸɸɬɶ ɜ ɫɤɥɚɞɧɢɯ 
ɭɦɨɜɚɯ ɭ ɡɜ’ɹɡɤɭ ɡ ɩɚɫɢɜɚɰɿєɸ ɬɚ ɚɞɫɨɪɛɰɿєɸ ɧɚ ɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɦɿɫɬɹɬɶɫɹ 
ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ. 

 
Ɋɢɫ. 5.15. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 

ɦɨɥɨɤɨɡɚɜɨɞɭ: 
1 – ɠɢɪɨɥɨɜɤɚ; 2 – ɪɟɲɿɬɤɢ-ɞɪɨɛɚɪɤɢ; 3 – ɭɫɟɪɟɞɧɸɜɚɱ; 4 – ɦɚɲɢɧɧɟ ɜɿɞɞɿɥɟɧɧɹ 
ɧɚɫɨɫɧɨʀ ɫɬɚɧɰɿʀ; 5 – ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪ-ɮɥɨɬɚɬɨɪ; 6 – ɩɿɧɨɝɚɫɧɢɤ; 7 – ɪɟɡɟɪɜɭɚɪ 

ɨɫɚɞɭ; 8 – ɜɢɩɪɹɦɥɹɱ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ; 9 – ɫɢɫɬɟɦɚ ɟɥɟɤɬɪɨɞɿɜ; 10 – 

ɩɨɜɿɬɪɨɞɭɜɧɚ ɫɬɚɧɰɿɹ; 11 – ɪɟɚɝɟɧɬɧɟ ɝɨɫɩɨɞɚɪɫɬɜɨ; 12 – ɩɨɞɚɱɚ ɩɨɜɿɬɪɹ ɜ 
ɭɫɟɪɟɞɧɸɜɚɱ; 13 – ɜɚɤɭɭɦ-ɮɿɥɶɬɪ; 14 – ɡɧɟɜɨɞɧɟɧɢɣ ɨɫɚɞ; 15 – ɪɟɡɟɪɜɭɚɪ ɤɟɤɭ;  

16 – ɪɟɡɟɪɜɭɚɪ-ɧɚɤɨɩɢɱɭɜɚɱ ɦɭɥɨɜɨʀ ɜɨɞɢ; 17 – ɜɿɞɜɟɞɟɧɧɹ ɠɢɪɨɦɚɫɢ; 18 – 

ɩɨɞɚɱɚ ɨɫɚɞɭ ɡ ɠɢɪɨɥɨɜɤɢ; 19 – ɤɟɤ ɧɚ ɜɢɜɟɡɟɧɧɹ; 20 – ɜɿɞɜɟɞɟɧɧɹ ɩɿɧɧɨɝɨ 
ɩɪɨɞɭɤɬɭ; 21 – ɩɨɞɚɱɚ ɲɥɚɦɭ; 22 – ɫɤɢɞ ɨɫɚɞɭ ɡ ɪɟɚɝɟɧɬɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ;         

23 – ɩɨɞɚɱɚ ɦɭɥɨɜɨʀ ɜɨɞɢ 
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ɐɿ ɩɪɨɰɟɫɢ ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɩɿɞɜɢɳɟɧɧɹɦ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ, ɚ ɨɬɠɟ 
ɩɿɞɜɢɳɟɧɧɹɦ ɜɢɬɪɚɬ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɧɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ. ȼɜɟɞɟɧɧɹ 
ɫɬɿɱɧɨʀ ɜɨɞɢ ɜ ɭɫɬɚɧɨɜɤɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɩɿɫɥɹ ɟɥɟɤɬɪɨɞɧɨʀ 
ɤɚɦɟɪɢ, ɡɦɿɲɭɜɚɧɧɹ ɡ ɟɥɟɤɬɪɨɥɿɬɨɦ, ɳɨ ɦɿɫɬɢɬɶ ɟɥɟɤɬɪɨɝɟɧɟɪɨɜɚɧɢɣ 
ɤɨɚɝɭɥɹɧɬ ɩɿɫɥɹ ɨɛɪɨɛɤɢ ɜ ɟɥɟɤɬɪɨɞɧɿɣ ɤɚɦɟɪɿ, ɞɨɡɜɨɥɹє ɡɦɟɧɲɢɬɢ ɭɤɚɡɚɧɿ 
ɜɢɬɪɚɬɢ Д297Ж. ȼ ɹɤɨɫɬɿ ɟɥɟɤɬɪɨɥɿɬɭ ɜɢɤɨɪɢɫɬɚɧɨ ɨɱɢɳɟɧɭ ɜɿɞ ɞɨɦɿɲɨɤ 
ɜɨɞɭ ɡ ɞɨɛɚɜɥɟɧɧɹɦ NaCl ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ 100-300 ɦɝ/ɞɦ3

 ɞɥɹ ɡɦɟɧɲɟɧɧɹ 
ɩɚɫɢɜɚɰɿʀ ɟɥɟɤɬɪɨɞɿɜ ɿ ɡɛɿɥɶɲɟɧɧɹ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɨɫɬɿ ɪɨɡɱɢɧɭ. ɐɟ 
ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɨɞɿɜ, ɨɫɤɿɥɶɤɢ 
ɜɿɞɫɭɬɧɿɣ ɛɟɡɩɨɫɟɪɟɞɧɿɣ ʀɯ ɤɨɧɬɚɤɬ ɡ ɤɨɥɨʀɞɧɨ-ɞɢɫɩɟɪɫɧɨɸ ɫɢɫɬɟɦɨɸ, ɿ 
ɡɧɢɡɢɬɢ ɜɢɬɪɚɬɭ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 

ɉɪɢ ɜɫɬɚɧɨɜɥɟɧɢɯ ɧɚ ɩɿɞɫɬɚɜɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɚɯ ɩɪɨɰɟɫɭ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɩɪɢ 
ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɭ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ (ɬɚɛɥ. 
5.15) ɜɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɫɬɚɧɨɜɢɬɶ 1-2 ɤȼɬ·ɝɨɞ/ɦ3

. 

ɉɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɞɨɡɜɨɥɹє 
ɟɮɟɤɬɢɜɧɨ ɨɱɢɫɬɢɬɢ ɫɬɿɱɧɭ ɜɨɞɭ ɜɿɞ ɡɚɜɢɫɥɢɯ ɿ ɤɨɥɨʀɞɧɢɯ ɱɚɫɬɢɧɨɤ, 
ɡɞɿɣɫɧɢɬɢ ɞɟɫɬɪɭɤɰɿɸ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɞɨ ɛɿɥɶɲ 
ɩɪɨɫɬɢɯ ɫɩɨɥɭɤ, ɳɨ ɥɟɝɤɨ ɪɨɡɤɥɚɞɚɸɬɶɫɹ ɝɿɞɪɨɛɿɨɧɬɚɦɢ ɫɩɨɪɭɞ 
ɩɨɞɚɥɶɲɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ.  

Ɍɚɛɥɢɰɹ 5.15 

Ɋɟɤɨɦɟɧɞɨɜɚɧɿ ɩɚɪɚɦɟɬɪɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɭ ɦɟɬɨɞɨɦ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 

ɉɚɪɚɦɟɬɪ ȼɟɥɢɱɢɧɚ 

Ƚɭɫɬɢɧɚ ɫɬɪɭɦɭ, Ⱥ/ɦ2
 40-60 

ȼɢɬɪɚɬɚ ɫɬɪɭɦɭ, Ⱥ·ɝɨɞ/ɦ3
 100-150 

ȼɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɤȼɬ·ɝɨɞ/ɦ3
 1,0-2,0 

ȼɢɬɪɚɬɚ ɦɟɬɚɥɭ ɟɥɟɤɬɪɨɞɿɜ, ɝ/ɦ3
 40-70 

Ɍɪɢɜɚɥɿɫɬь ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ:  

 - ɭ ɤɚɦɟɪɿ ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ, ɯɜ. 5-7 

 - ɭ ɤɚɦɟɪɿ ɮɥɨɬɚɰɿʀ, ɯɜ. 30-40 

 

ȿɮɟɤɬɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɫɬɚɧɨɜɥɹɬɶ ɩɨɧɚɞ 
96-98% ɩɪɢ ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 50-90 ɝ/ɦ3, ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
ɡɚ ɏɋɄ – 80-86% ɩɪɢ ɩɨɱɚɬɤɨɜɢɯ ɏɋɄ 1200-1500 ɝ/ɦ3
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5.9. ȼɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥьɧɢɯ ɭɦɨɜ ɡɚɫɬɨɫɭɜɚɧɧɹ ɛɿɨɮɿɥьɬɪɭɜɚɧɧɹ 

 ɞɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ  
ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ 

 

ɇɚ ɩɿɞɫɬɚɜɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ ɛɿɨɮɿɥɶɬɪɭɜɚɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɪɨɡɪɨɛɥɟɧɨ ɿ ɡɚɩɚɬɟɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ (ɪɢɫ. 5.16) Д33, 34, 309-311Ж, ɜɩɪɨɜɚɞɠɟɧɭ ɭ ɩɪɨɟɤɬɿ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ «Ɋɚɞɢɜɢɥɿɜɦɨɥɨɤɨ» 
(Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ). Ɍɟɯɧɨɥɨɝɿɹ ɜɤɥɸɱɚє ɛɥɨɤ ɦɟɯɚɧɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ (1), 
ɞɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚɬɪɢɦɚɧɧɹ ɬɚ ɜɢɥɭɱɟɧɧɹ ɜɚɠɤɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɱɚɫɬɢɧɨɤ, 
ɤɪɭɩɧɢɯ ɜɿɞɯɨɞɿɜ ɬɚ ɠɢɪɿɜ. ɍɫɟɪɟɞɧɸɜɚɱ (2) ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɜɢɪɿɜɧɸɜɚɬɢ 
ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɡɚɛɪɭɞɧɟɧɧɹ (ɪɇ, ɏɋɄ, ȻɋɄ ɬɚ ɿɧ.) ɿ ɜɢɬɪɚɬɭ ɫɬɨɤɿɜ. 
Ɉɤɪɿɦ ɬɨɝɨ, ɡɚɜɞɹɤɢ ɬɪɢɜɚɥɿɣ ɚɟɪɚɰɿʀ (ɩɨɧɚɞ 8 ɝɨɞ.) ɡɚ ɪɚɯɭɧɨɤ ɩɪɨɰɟɫɿɜ 
ɛɿɨɫɨɪɛɰɿʀ ɬɚ ɛɿɨɮɥɨɤɭɥɹɰɿʀ ȻɋɄ ɫɬɿɱɧɢɯ ɜɨɞ ɡɦɟɧɲɭєɬɶɫɹ ɧɚ 10-25%, 

ɡɧɚɱɧɚ ɱɚɫɬɢɧɚ ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɩɟɪɟɯɨɞɢɬɶ ɭ ɧɟɪɨɡɱɢɧɧɭ 
ɮɨɪɦɭ, ɚ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɫɢɱɭɸɬɶɫɹ ɤɢɫɧɟɦ ɩɟɪɟɞ ɩɨɞɚɱɟɸ ɧɚ ɡɚɬɨɩɥɟɧɢɣ 
ɛɿɨɮɿɥɶɬɪ. 

 

 

Ɋɢɫ. 5.16. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɦɨɥɨɤɨɡɚɜɨɞɿɜ: 

1 – ɛɥɨɤ ɦɟɯɚɧɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ; 2 – ɭɫɟɪɟɞɧɸɜɚɱ; 3 – ɡɚɬɨɩɥɟɧɢɣ ɛɿɨɮɿɥɶɬɪ;       
4 – ɜɬɨɪɢɧɧɢɣ ɜɿɞɫɬɿɣɧɢɤ; 5 – ɦɚɣɞɚɧɱɢɤ ɞɥɹ ɩɿɞɫɭɲɭɜɚɧɧɹ ɨɫɚɞɭ 

 

Ȼɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɡɚɬɨɩɥɟɧɨɦɭ 
ɛɿɨɮɿɥɶɬɪɿ ɜ ɞɟɤɿɥɶɤɚ ɟɬɚɩɿɜ. ɉɨɬɪɚɩɥɹɸɱɢ ɭ ɧɢɠɧɿ ɲɚɪɢ ɡɚɜɚɧɬɚɠɟɧɧɹ 
ɱɟɪɟɡ ɪɨɡɩɨɞɿɥɶɧɭ ɫɢɫɬɟɦɭ, ɩɪɨɤɥɚɞɟɧɭ ɜɡɞɨɜɠ ɞɧɢɳɚ ɫɩɨɪɭɞɢ, ɫɬɿɱɧɿ ɜɨɞɢ 
ɩɨɫɬɭɩɨɜɨ ɩɪɨɫɨɱɭɸɬɶɫɹ ɭ ɜɟɪɯɧɿ ɲɚɪɢ. Ɍɭɬ ɩɟɪɟɜɚɠɚɸɬɶ ɫɨɪɛɰɿɣɧɨ-

ɨɤɢɫɧɸɜɚɥɶɧɿ ɩɪɨɰɟɫɢ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ ɛɚɤɬɟɪɿʀ ɛɿɨɩɥɿɜɤɢ ɡɚɜɚɧɬɚɠɟɧɧɹ. ɍ 
ɡɚɜɚɧɬɚɠɟɧɧɿ ɡɚɬɪɢɦɭєɬɶɫɹ ɩɟɪɟɜɚɠɧɚ ɤɿɥɶɤɿɫɬɶ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɚ ɬɚɤɨɠ 
ɜɿɞɦɟɪɥɚ ɛɿɨɩɥɿɜɤɚ ɣ ɚɤɬɢɜɧɢɣ ɦɭɥ (ɭ ɜɢɩɚɞɤɭ ɜɤɥɸɱɟɧɧɹ ɡɚɬɨɩɥɟɧɨɝɨ 
ɛɿɨɮɿɥɶɬɪɚ ɭ ɞɜɨɫɬɭɩɟɧɟɜɿ ɫɯɟɦɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɿɫɥɹ ɛɿɨɮɿɥɶɬɪɿɜ 
ɱɢ ɚɟɪɨɬɟɧɤɿɜ). ɍ ɜɟɪɯɧɿɯ ɲɚɪɚɯ ɡɚɜɚɧɬɚɠɟɧɧɹ ɤɭɥɶɬɢɜɭɸɬɶ ɬɪɭɛɤɨɜɢɤɿɜ, 
ɹɤɿ ɚɤɬɢɜɧɨ ɫɩɨɠɢɜɚɸɬɶ ɡɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ ɨɪɝɚɧɿɱɧɨɝɨ ɯɚɪɚɤɬɟɪɭ, 
ɩɪɨɞɭɤɬɢ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. Ɉɤɪɿɦ ɬɨɝɨ, ɜɨɧɢ ɡɞɿɣɫɧɸɸɬɶ 
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ɪɟɝɭɥɸɜɚɧɧɹ ɪɨɫɬɭ ɛɿɨɦɚɫɢ ɯɢɠɚɤɿɜ ɩɟɪɲɨɝɨ ɩɨɪɹɞɤɭ ɬɚ ɩɪɨɞɭɰɟɧɬɿɜ 
(ɜɨɞɨɪɨɫɬɟɣ, ɝɪɢɛɿɜ ɿ ɛɚɤɬɟɪɿɣ) ɛɿɨɰɟɧɨɡɭ, ɡɚɜɞɹɤɢ ɱɨɦɭ ɡɧɚɱɧɨɸ ɦɿɪɨɸ 
ɡɦɟɧɲɭєɬɶɫɹ ɤɿɥɶɤɿɫɬɶ ɨɫɚɞɿɜ. ɍ ɬɨɣ ɠɟ ɱɚɫ ɧɚɞɥɢɲɤɨɜɚ ɦɚɫɚ ɱɟɪɜ’ɹɤɿɜ 
ɦɨɠɟ ɛɭɬɢ ɥɟɝɤɨ ɜɢɥɭɱɟɧɚ ɿɡ ɫɩɨɪɭɞɢ ɿ ɪɟɚɥɿɡɨɜɚɧɚ ɹɤ ɩɨɠɢɜɧɢɣ ɤɨɪɦ ɭ 
ɩɪɨɦɢɫɥɨɜɨɦɭ ɬɚ ɞɟɤɨɪɚɬɢɜɧɨɦɭ ɪɢɛɧɢɰɬɜɿ ɚɛɨ ɩɬɚɯɿɜɧɢɰɬɜɿ. 

ȼɥɚɲɬɭɜɚɧɧɹ ɧɚɞɮɿɥɶɬɪɨɜɨɝɨ ɲɚɪɭ ɜɨɞɢ ɞɚє ɡɦɨɝɭ ɤɭɥɶɬɢɜɭɜɚɬɢ ɭ 
ɫɩɨɪɭɞɿ ɜɢɳɭ ɜɨɞɧɭ ɪɨɫɥɢɧɧɿɫɬɶ, ɳɨ ɞɨɡɜɨɥɹє ɞɨɜɟɫɬɢ ɨɱɢɳɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ 
ɞɨ ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ. Ɂɚ ɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ ɭ ɧɚɞɮɿɥɶɬɪɨɜɨɦɭ ɲɚɪɿ 
ɜɨɞɢ ɦɨɠɥɢɜɟ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɪɚɤɨɩɨɞɿɛɧɢɯ (ɰɢɤɥɨɩɿɜ ɬɚ ɞɚɮɧɿɣ), ɹɤɿ, 
ɮɿɥɶɬɪɭɸɱɢ ɜɨɞɭ, ɜɢɥɭɱɚɸɬɶ ɞɪɿɛɧɿ ɡɚɜɢɫɥɿ ɨɪɝɚɧɿɱɧɿ ɬɚ ɦɿɧɟɪɚɥɶɧɿ 
ɱɚɫɬɢɧɤɢ, ɛɚɤɬɟɪɿɣ ɬɚ ɜɨɞɨɪɨɫɬɿ, ɱɢɦ ɫɩɪɢɹɸɬɶ ʀʀ ɩɪɨɹɫɧɟɧɧɸ. Ɍɚɤɢɦ 
ɱɢɧɨɦ, ɭ ɫɩɨɪɭɞɿ ɫɬɜɨɪɸєɬɶɫɹ ɩɪɨɫɬɨɪɨɜɚ ɫɭɤɰɟɫɿɹ ɜɨɞɧɢɯ ɨɪɝɚɧɿɡɦɿɜ 
Д133Ж, ɳɨ ɞɨɡɜɨɥɹє ɟɮɟɤɬɢɜɧɨ ɨɱɢɳɚɬɢ ɫɬɿɱɧɭ ɜɨɞɭ. 

ɍ ɛɿɨɮɿɥɶɬɪɿ (3) ɜɿɞɛɭɜɚєɬɶɫɹ ɜɢɥɭɱɟɧɧɹ ɬɚ ɨɤɢɫɧɟɧɧɹ ɡɚɬɪɢɦɚɧɢɯ 
ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ. ȼɿɞɦɟɪɥɭ ɛɿɨɩɥɿɜɤɭ ɬɚ ɱɚɫɬɢɧɤɢ ɦɭɥɭ, ɳɨ ɜɢɧɨɫɹɬɶɫɹ ɿɡ 
ɡɚɬɨɩɥɟɧɨɝɨ ɛɿɨɮɿɥɶɬɪɚ, ɡɚɬɪɢɦɭɸɬɶ ɭ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɚɯ (4). ɍ ɪɚɡɿ 
ɧɟɨɛɯɿɞɧɨɫɬɿ ɞɨɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɫɥɹ ɜɿɞɫɬɿɣɧɢɤɚ ɜɥɚɲɬɨɜɭɸɬɶ 
ɛɿɨɫɬɚɜɤɢ ɡ ɩɪɢɪɨɞɧɨɸ ɚɟɪɚɰɿєɸ. Ⱦɥɹ ɩɿɞɫɭɲɭɜɚɧɧɹ ɭɬɜɨɪɟɧɢɯ ɨɫɚɞɿɜ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɭɥɨɜɿ ɦɚɣɞɚɧɱɢɤɢ (5). Ɉɫɚɞ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ 
ɞɨɛɪɢɜɨ ɭ ɫɿɥɶɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ.  

Ɍɚɛɥɢɰɹ 5.16 

ɉɚɪɚɦɟɬɪɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɪɟɤɨɦɟɧɞɨɜɚɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ 

ɉɚɪɚɦɟɬɪɢ Ɉɞɢɧɢɰɿ ɜɢɦɿɪɭ ɉɨɜɧɟ ɨɱɢɳɟɧɧɹ 
ɇɟɩɨɜɧɟ 

ɨɱɢɳɟɧɧɹ 

ȼɢɫɨɬɚ ɮɿɥьɬɪɭɸɱɨɝɨ 
ɡɚɜɚɧɬɚɠɟɧɧɹ 

ɦ 0,5-0,6 0,5-0,6 

ȼɢɫɨɬɚ ɤɚɪɤɚɫɭ ɦ 0,15-0,2 0,15-0,2 

ȼɢɫɨɬɚ ɧɚɞɮɿɥьɬɪɨɜɨɝɨ ɲɚɪɭ ɦ 0,4-0,5 0,3-0,5 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ȻɋɄ ɤɝ ȻɋɄ/(ɦ3·ɞɨɛɭ) 0,5-1,2 ɞɨ 4 

Ƚɿɞɪɚɜɥɿɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɦ3/(ɦ2·ɞɨɛɭ) 0,6-2 2-4 

Ɍɪɢɜɚɥɿɫɬь ɭɫɟɪɟɞɧɟɧɧɹ ɝɨɞ. 8-12 6-12 

ɉɪɢɪɿɫɬ ɛɿɨɦɚɫɢ ɝ/ɝ ȻɋɄ 0,01-0,02 0,02-0,04 

Ȼɿɨɰɟɧɨɡ ɫɩɨɪɭɞɢ - 

Ȼɚɤɬɟɪɿʀ, ɧɚɣɩɪɨɫɬɿɲɿ, 
ɬɭɛɿɮɿɰɢɞɢ, 

ɪɚɤɨɩɨɞɿɛɧɿ, ɜɢɳɿ 
ɜɨɞɧɿ ɪɨɫɥɢɧɢ 

Ȼɚɤɬɟɪɿʀ, 
ɧɚɣɩɪɨɫɬɿɲɿ, 
ɬɭɛɿɮɿɰɢɞɢ 

ȿɮɟɤɬɢɜɧɿɫɬь ɨɱɢɳɟɧɧɹ ɡɚ ȻɋɄ % 92-97 60-80 

Ɉɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬь ɤɝ ȻɋɄ/(ɦ3·ɞɨɛɭ) 0,5-1,2 0,8-2,4 

Ɇɚɬɟɪɿɚɥ ɡɚɜɚɧɬɚɠɟɧɧɹ - 
ɤɟɪɚɦɡɢɬ, ɲɥɚɤɢ, 
ɲɭɧɝɿɡɢɬ, ɝɪɚɜɿɣ 

ɤɟɪɚɦɡɢɬ, 
ɲɥɚɤɢ, 

ɲɭɧɝɿɡɢɬ, 
ɝɪɚɜɿɣ 
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Ɋɨɡɪɨɛɥɟɧɚ ɛɿɨɬɟɯɧɨɥɨɝɿɹ, ɩɚɪɚɦɟɬɪɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɹɤɨʀ ɧɚɜɟɞɟɧɨ ɜ 
ɬɚɛɥ. 5.16, ɞɨɡɜɨɥɹє ɫɩɪɨɫɬɢɬɢ ɚɩɚɪɚɬɧɟ ɨɮɨɪɦɥɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ, ɡɧɚɱɧɨ ɡɦɟɧɲɢɬɢ ɤɿɥɶɤɨɫɬɿ ɨɫɚɞɿɜ, ɡɚ ɪɚɯɭɧɨɤ ɩɪɹɦɨɬɨɱɧɨɝɨ 
ɪɟɠɢɦɭ ɡɧɢɡɢɬɢ ɟɧɟɪɝɨɜɢɬɪɚɬɢ.  

ɉɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɳɨ ɪɨɡɬɚɲɨɜɚɧɿ ɭ 
ɧɟɜɟɥɢɤɢɯ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɚɯ, ɛɟɡɫɭɦɧɿɜɧɚ, ɚɞɠɟ ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ є 
ɧɚɞɿɣɧɨɸ, ɦɚɥɨɜɿɞɯɨɞɧɨɸ, ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨɸ ɬɚ ɞɨɰɿɥɶɧɨɸ ɡ ɟɤɨɧɨɦɿɱɧɨʀ 
ɬɨɱɤɢ ɡɨɪɭ.  

ɇɟɞɨɥɿɤɨɦ ɪɨɡɪɨɛɥɟɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ є ɧɟɨɛɯɿɞɧɿɫɬɶ ɭ ɪɟɝɭɥɸɜɚɧɧɿ 
ɱɢɫɟɥɶɧɨɫɬɿ ɬɪɭɛɤɨɜɢɤɿɜ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɛɚɥɚɧɫɭ ɦɿɠ ɝɿɞɪɨɛɿɨɧɬɚɦɢ ɨɱɢɫɧɨʀ 
ɫɩɨɪɭɞɢ, ɳɨ ɜɢɦɚɝɚє ɩɨɫɬɿɣɧɨɝɨ ɧɚɝɥɹɞɭ ɬɚ ɪɟɬɟɥɶɧɢɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɬɚ 
ɝɿɞɪɨɛɿɨɥɨɝɿɱɧɢɯ ɚɧɚɥɿɡɿɜ ɫɬɿɱɧɨʀ ɜɨɞɢ ɧɚ ɜɫɿɯ ɫɬɚɞɿɹɯ ɨɱɢɳɟɧɧɹ.  

 

5.10. Ɋɨɡɪɨɛɤɚ ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɦɟɠ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ 
ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ 

ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ  
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 

 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɨɰɟɫɿɜ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ (ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ, 
ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ ɬɚ ɿɧ.) ɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɬɚ ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ 
(ɞɨɞɚɬɨɤ Ʉ) ɧɚ ɭɫɬɚɧɨɜɤɚɯ, ɳɨ ɜɤɥɸɱɚɥɢ ɩ’ɹɬɶ ɩɨɫɥɿɞɨɜɧɢɯ ɫɬɭɩɟɧɿɜ 
ɛɿɨɪɟɚɤɬɨɪɿɜ, ɹɤɿ ɩɪɚɰɸɜɚɥɢ ɜ ɪɿɡɧɢɯ ɤɢɫɧɟɜɢɯ ɭɦɨɜɚɯ: ɜɿɞ ɚɧɚɟɪɨɛɧɢɯ 
(ɩɟɪɲɿ ɞɜɚ ɫɬɭɩɟɧɹ), ɚɧɨɤɫɢɞɧɢɯ (ɧɚɫɬɭɩɧɿ ɞɜɚ ɫɬɭɩɟɧɹ) ɞɨ ɚɟɪɨɛɧɢɯ (ɧɚ 
ɨɫɬɚɧɧɶɨɦɭ ɫɬɭɩɟɧɿ) ɿ ɛɭɥɢ ɭɫɬɚɬɤɨɜɚɧɿ ɧɨɫɿɹɦɢ ȼȱə ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɪɨɡɪɨɛɥɟɧɨ ɧɨɜɭ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɬɟɯɧɨɥɨɝɿɸ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ (ɪɢɫ. 5.17) [312-314]. 

ɉɟɪɟɞ ɩɨɞɚɱɟɸ ɧɚ ɛɿɨɪɟɚɤɬɨɪɢ ɫɬɿɱɧɿ ɜɨɞɢ ɩɪɨɦɢɫɥɨɜɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɩɨɜɢɧɧɿ ɩɪɨɣɬɢ ɩɨɩɟɪɟɞɧє ɨɱɢɳɟɧɧɹ. ɋɩɨɱɚɬɤɭ ɧɟɨɛɯɿɞɧɟ ɦɟɯɚɧɿɱɧɟ 
ɨɱɢɳɟɧɧɹ ɧɚ ɪɟɲɿɬɤɚɯ, ɫɢɬɚɯ, ɜɨɥɨɤɧɨɭɥɨɜɥɸɜɚɱɚɯ, ɲɟɪɫɬɟɠɢɪɨ-

ɭɥɨɜɥɸɜɚɱɚɯ ɬɚ ɿɧɲɢɯ ɩɪɢɫɬɪɨɹɯ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɝɪɭɛɨɞɢɫɩɟɪɫɧɢɯ 
ɞɨɦɿɲɨɤ, ɹɤɿ ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɪɭɛɨɩɪɨɜɨɞɿɜ, ɚɪɦɚɬɭɪɢ, 
ɧɚɫɨɫɿɜ, ɡɚɫɦɿɱɭɸɬɶ ɨɬɜɨɪɢ ɩɟɪɮɨɪɚɰɿɣ ɜ ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ 
ɬɚ ɫɬɜɨɪɸɸɬɶ ɿɧɲɿ ɩɪɨɛɥɟɦɢ. 

ɉɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɧɚɩɪɢɤɥɚɞ ɦɨɥɨɤɨɡɚɜɨɞɭ, ɩɟɪɟɞ ɩɨɞɚɱɟɸ ɧɚ 
ɛɿɨɪɟɚɤɬɨɪɢ ɩɨɬɨɤɿɜ, ɹɤɿ ɦɿɫɬɹɬɶ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɠɢɪɿɜ (ɩɨɧɚɞ                
100 ɦɝ/ɞɦ3), ɡ ɰɟɯɿɜ ɿ ɡɚɜɨɞɿɜ, ɹɤɿ ɜɢɪɨɛɥɹɸɬɶ ɜɢɫɨɤɨɠɢɪɧɭ ɩɪɨɞɭɤɰɿɸ 
(ɦɚɫɥɨ, ɜɟɪɲɤɢ, ɫɦɟɬɚɧɭ), ɩɨɬɪɿɛɧɨ ɜɥɚɲɬɨɜɭɜɚɬɢ ɠɢɪɨɜɥɨɜɥɸɜɚɱɿ.  

ɇɚɫɬɭɩɧɢɦ ɟɬɚɩɨɦ ɩɨɩɟɪɟɞɧɶɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɜɢɧɧɚ ɛɭɬɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɚ ɨɛɪɨɛɤɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
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ɮɥɨɬɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ, ɩɿɫɥɹ ɹɤɨʀ ɫɬɿɱɧɿ ɜɨɞɢ ɫɩɪɹɦɨɜɭɸɬɶ ɧɚ ɫɩɨɪɭɞɢ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɩɨ ɩɪɢɧɰɢɩɭ «ɛɿɨɤɨɧɜɟєɪɚ». 
ɋɩɨɱɚɬɤɭ ɧɚɞɯɨɞɹɬɶ ɜ ɚɧɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ ȱ ɫɬɭɩɟɧɹ, ɨɛɥɚɞɧɚɧɢɣ 
ɧɨɫɿɹɦɢ ȼȱə ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɞɟ ɡɚ ɛɟɡɤɢɫɧɟɜɢɯ ɭɦɨɜ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɞɟɫɬɪɭɤɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡ ɞɨɩɨɦɨɝɨɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-

ɝɟɬɟɪɨɬɪɨɮɿɜ.  
Ɂ ɦɟɬɨɸ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɛɿɨɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ 

ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɥɚɲɬɭɜɚɧɧɹ ɜɨɥɨɤɧɢɫɬɨɝɨ ɧɨɫɿɹ ɜ ɝɚɡɨɜɨɦɭ ɫɟɪɟɞɨɜɢɳɿ 
ɫɩɨɪɭɞɢ ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɩɨɜɟɪɯɧɿ ɤɨɧɬɚɤɬɭ ɦɿɠ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɿ 
ɫɬɿɱɧɨɸ ɜɨɞɨɸ, ɹɤɨɸ ɡɪɨɲɭɸɬɶ ɧɨɫɿɣ [312]. 

 

 

Ɋɢɫ. 5.17. Ɍɟɯɧɨɥɨɝɿɹ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ: 

1 – ɩɨɞɚɱɚ ɫɬɿɱɧɢɯ ɜɨɞ; 2,3 – ɚɧɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɜɿɞɩɨɜɿɞɧɨ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ;  
4,5 – ɚɧɨɤɫɢɞɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɜɿɞɩɨɜɿɞɧɨ ȱ ɿ ȱȱ ɫɬɭɩɟɧɿɜ; 6 – ɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ;  
7 – ɜɿɞɜɟɞɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ; 8 – ɜɨɥɨɤɧɢɫɬɢɣ ɧɨɫɿɣ; 9 – 

ɰɢɪɤɭɥɹɰɿɣɧɢɣ ɧɚɫɨɫ; 10 – ɞɿɪɱɚɫɬɢɣ ɬɪɭɛɨɩɪɨɜɿɞ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ ɜɨɞɢ; 11 – 

ɩɨɜɿɬɪɨɞɭɜɧɚ ɫɬɚɧɰɿɹ; 12 – ɩɨɜɿɬɪɨɩɪɨɜɨɞɢ; 13 – ɚɟɪɚɬɨɪɢ; 14 – ɜɬɨɪɢɧɧɢɣ 
ɜɿɞɫɬɿɣɧɢɤ; 15 – ɬɪɭɛɨɩɪɨɜɿɞ ɜɿɞɜɟɞɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ; 16 – ɜɿɞɜɟɞɟɧɧɹ ɨɫɚɞɭ;     

17 – ɦɭɥɨɜɿ ɦɚɣɞɚɧɱɢɤɢ 

 

Ⱥɧɚɟɪɨɛɧɿ ɫɩɨɪɭɞɢ ɨɛɥɚɞɧɚɧɨ ɫɢɫɬɟɦɚɦɢ: ɪɟɰɢɪɤɭɥɹɰɿʀ ɞɥɹ 
ɪɿɜɧɨɦɿɪɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɫɬɿɱɧɨʀ ɜɨɞɢ (ɦɨɠɥɢɜɟ ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɪɨɩɟɥɟɪɧɢɯ 
ɦɿɲɚɥɨɤ); ɡɛɨɪɭ ɿ ɜɢɞɚɥɟɧɧɹ ɭɬɜɨɪɟɧɢɯ ɝɚɡɿɜ; ɚɧɨɤɫɢɞɧɿ ɬɚ ɚɟɪɨɛɧɿ - 

ɫɢɫɬɟɦɨɸ ɞɪɿɛɧɨɛɭɥɶɛɚɲɤɨɜɨʀ ɚɟɪɚɰɿʀ ɡ ɪɟɝɭɥɸɜɚɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɪɨɡɱɢɧɟɧɨɝɨ ɩɨɜɿɬɪɹ ɜ ɚɧɨɤɫɢɞɧɢɯ – ɞɨ 0,2 ɦɝ/ɞɦ3, ɚɟɪɨɛɧɢɯ – 1,5-2 ɦɝ/ɞɦ3

. 

Ⱦɥɹ ɡɧɟɜɨɞɧɟɧɧɹ ɨɫɚɞɭ, ɳɨ ɜɿɞɜɨɞɢɬɶɫɹ ɿɡ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ 
ɩɟɪɟɞɛɚɱɚɸɬɶɫɹ ɮɿɥɶɬɪ-ɩɪɟɫɢ, ɮɿɥɶɬɪɚɰɿɣɧɿ ɦɿɲɤɢ ɬɨɳɨ. 

Ⱦɥɹ ɩɨɤɪɚɳɟɧɧɹ ɦɚɫɨɨɛɦɿɧɭ ɦɿɠ ɫɬɿɱɧɨɸ ɜɨɞɨɸ ɬɚ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɧɚ ɩɨɜɟɪɯɧɿ ɧɨɫɿʀɜ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɚ ɬɚɤɨɠ ɞɥɹ ɡɪɨɲɟɧɧɹ ɩɨɜɟɪɯɧɿ 
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ɧɨɫɿʀɜ, ɪɨɡɬɚɲɨɜɚɧɢɯ ɭ ɝɚɡɨɜɿɣ ɮɚɡɿ ɫɩɨɪɭɞɢ, ɜɥɚɲɬɨɜɚɧɨ ɰɢɪɤɭɥɹɰɿɣɧɢɣ 
ɧɚɫɨɫ ɡ ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ, ɩɨ ɹɤɨɦɭ ɩɨɞɚєɬɶɫɹ ɜɨɞɚ ɡ ɰɿєʀ ɠ 
ɫɩɨɪɭɞɢ ɿ ɱɟɪɟɡ ɩɟɪɮɨɪɨɜɚɧɢɣ ɬɪɭɛɨɩɪɨɜɿɞ ɡɪɨɲɭєɬɶɫɹ ɩɨɜɟɪɯɧɹ ɧɨɫɿʀɜ 
(ɦɨɠɥɢɜɟ ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɪɨɩɟɥɟɪɧɢɯ ɦɿɲɚɥɨɤ). 

Ⱦɚɥɿ ɫɬɿɱɧɚ ɜɨɞɚ ɫɚɦɨɩɥɢɜɧɨ ɩɨɫɬɭɩɚє ɜ ɚɧɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ ȱȱ 
ɫɬɭɩɟɧɹ, ɬɟɠ ɭɫɬɚɬɤɨɜɚɧɢɣ ɧɨɫɿɹɦɢ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. 
ɐɹ ɫɩɨɪɭɞɚ ɬɚɤɨɠ ɨɛɥɚɞɧɚɧɚ ɰɢɪɤɭɥɹɰɿɣɧɢɦ ɧɚɫɨɫɨɦ ɿ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɡ 
ɨɬɜɨɪɚɦɢ ɞɥɹ ɡɪɨɲɭɜɚɧɧɹ ɧɨɫɿʀɜ ɜ ɝɚɡɨɜɿɣ ɮɚɡɿ. ȼ ɰɶɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɡɚ 
ɛɟɡɤɢɫɧɟɜɢɯ ɭɦɨɜ ɛɚɤɬɟɪɿʀ-ɝɟɬɟɪɨɬɪɨɮɢ ɪɨɡɤɥɚɞɚɸɬɶ ɩɪɨɞɭɤɬɢ ɞɟɫɬɪɭɤɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɭɬɜɨɪɢɥɢɫɶ ɧɚ ȱ ɫɬɭɩɟɧɿ. 

Ⱥɧɚɟɪɨɛɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɭɫɬɚɬɤɨɜɭɸɬɶɫɹ ɫɢɫɬɟɦɨɸ ɡɛɨɪɭ ɿ ɜɢɞɚɥɟɧɧɹ 
ɭɬɜɨɪɟɧɢɯ ɝɚɡɿɜ. 

ɉɿɫɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ ɫɬɿɱɧɚ ɜɨɞɚ ɧɚɞɯɨɞɢɬɶ ɜ 
ɚɧɨɤɫɢɞɧɿ ɛɿɨɪɟɚɤɬɨɪɢ ɫɩɨɱɚɬɤɭ ȱ ɫɬɭɩɟɧɹ, ɚ ɩɨɬɿɦ ȱȱ, ɹɤɿ ɬɚɤɨɠ ɭɫɬɚɬɤɨɜɚɧɿ 
ɧɨɫɿɹɦɢ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɚɧɨɤɫɢɞɧɢɯ 
ɭɦɨɜ ɿ ɞɥɹ ɦɚɫɨɨɛɦɿɧɭ ɧɚ ɞɧɿ ɫɩɨɪɭɞ ɜɥɚɲɬɨɜɚɧɨ ɚɟɪɚɬɨɪɢ ɞɥɹ 
ɞɪɿɛɧɨɛɭɥɶɛɚɲɤɨɜɨʀ ɚɟɪɚɰɿʀ (ɧɚɩɪɢɤɥɚɞ, ɩɥɚɫɬɢɧɱɚɫɬɿ), ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɤɨɧɰɟɧɬɪɚɰɿɸ ɪɨɡɱɢɧɟɧɨɝɨ ɩɨɜɿɬɪɹ ɞɨ 0,2 ɦɝ/ɞɦ3. ȼ ɚɧɨɤɫɢɞɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɤɥɚɞɟɧɧɹ ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɢɯ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɭɬɜɨɪɢɥɢɫɶ ɩɿɫɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ, ɨɤɢɫɧɟɧɧɹ 
ɫɩɨɥɭɤ ɚɦɨɧɿɸ, ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫ ɬɚ ɿɧ. ɩɿɞ ɞɿєɸ ɝɟɬɟɪɨɬɪɨɮɧɢɯ ɿ 
ɚɜɬɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ. ɉɪɨɰɟɫɢ ɜɿɞɛɭɜɚɸɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɿ ɧɨɫɿʀɜ, ɜ ɬɨɜɳɿ 
ɛɿɨɨɛɪɨɫɬɚɧɶ, ɚ ɬɚɤɨɠ ɡɚ ɭɱɚɫɬɸ ɜɿɥɶɧɨɩɥɚɜɚɸɱɢɯ ɨɪɝɚɧɿɡɦɿɜ.  

ɍ ɞɪɭɝɨɦɭ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ, ɫɩɨɥɭɤ ɚɡɨɬɭ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɚɧɨɤɫɢɞɧɨɝɨ 
ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ, ɜ ɬɨɜɳɿ ɛɿɨɨɛɪɨɫɬɚɧɶ – ɞɟɧɿɬɪɢɮɿɤɚɰɿɹ ɬɚ ɿɧɲɿ 
ɩɪɨɰɟɫɢ. 

ɉɿɫɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ ɫɬɿɱɧɚ ɜɨɞɚ ɩɨɫɬɭɩɚє ɜ 
ɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪ, ɨɛɥɚɞɧɚɧɢɣ ɧɨɫɿɹɦɢ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ.  

Ɂ ɦɟɬɨɸ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ ɜɨɥɨɤɧɢɫɬɨɦɭ ɧɨɫɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɟ ɬɟɯɧɨɥɨɝɿɱɧɟ ɪɿɲɟɧɧɹ, ɹɤɟ ɩɨɥɹɝɚє ɭ ɜɥɚɲɬɭɜɚɧɧɿ 
ɫɢɫɬɟɦɢ ɚɟɪɚɰɿʀ ɧɚ ɞɧɿ ɫɩɨɪɭɞɢ ɩɚɪɚɥɟɥɶɧɨ ɜɫɬɚɧɨɜɥɟɧɢɦ ɩɥɨɫɤɢɦ 

ɤɚɪɤɚɫɚɦ ɡ ɧɨɫɿєɦ (ɜ ɩɥɚɧɿ) ɿ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɧɚɩɪɹɦɤɭ ɪɭɯɭ ɫɬɿɱɧɢɯ ɜɨɞ 
(ɧɚɩɪɢɤɥɚɞ, ɜ  ɤɨɪɢɞɨɪɿ ɚɟɪɨɬɟɧɤɚ) Д313Ж. Ɍɚɤɟ ɪɨɡɦɿɳɟɧɧɹ ɚɟɪɚɬɨɪɿɜ 
ɞɨɡɜɨɥɹє ɚɟɪɭɜɚɬɢ ɧɨɫɿɣ ɡ ɭɫɿɯ ɫɬɨɪɿɧ ɬɚ ɩɨ ɜɫɿɣ ɩɥɨɳɿ ɤɚɫɟɬɢ, ɟɮɟɤɬɢɜɧɨ 
ɩɟɪɟɦɿɲɭɜɚɬɢ ɫɬɿɱɧɿ ɜɨɞɢ ɬɚ ɡɚɛɭɡɩɟɱɭє ɞɨɫɬɚɬɧɸ ɤɿɥɶɤɿɫɬɶ ɤɢɫɧɸ ɞɥɹ 
ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ ɧɨɫɿʀ. ɉɪɢ ɪɭɯɭ 

ɩɨɜɿɬɪɹ ɜɡɞɨɜɠ ɩɨɜɟɪɯɧɿ ɤɚɫɟɬ ɫɬɜɨɪɸєɬɶɫɹ ɩɪɢɦɟɠɨɜɢɣ ɲɚɪ ɿɡ 
ɥɚɦɿɧɚɪɧɨɸ ɬɟɱɿєɸ, ɳɨ ɞɨɡɜɨɥɹє ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ ɦɚɤɫɢɦɚɥɶɧɨ ɟɮɟɤɬɢɜɧɨ 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 230 

ɡɚɯɨɩɥɸɜɚɬɢ ɛɭɥɶɛɚɲɤɢ ɩɨɜɿɬɪɹ ɿ ɟɮɟɤɬɢɜɧɨ ɨɤɢɫɧɸɜɚɬɢ ɡɚɛɪɭɞɧɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ.   

Ⱦɥɹ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɩɪɢɣɦɚєɬɶɫɹ ɞɪɿɛɧɨɛɭɥɶɛɚɲɤɨɜɚ ɫɢɫɬɟɦɚ 
ɚɟɪɚɰɿʀ. Ʉɨɧɰɟɧɬɪɚɰɿɹ ɩɨɜɿɬɪɹ ɜ ɰɢɯ ɫɩɨɪɭɞɚɯ – ɧɟ ɦɟɧɲɟ 2 ɦɝ/ɞɦ3. ɉɿɞ 
ɞɿєɸ ɛɚɤɬɟɪɿɣ-ɝɟɬɟɪɨɬɪɨɮɿɜ ɜɿɞɛɭɜɚєɬɶɫɹ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɚ 
ɛɚɤɬɟɪɿɣ-ɚɜɬɨɬɪɨɮɿɜ – ɨɤɢɫɧɟɧɧɹ ɫɩɨɥɭɤ ɚɦɨɧɿɸ, ɹɤɿ ɡɚɥɢɲɢɥɢɫɶ ɭ ɜɨɞɿ 
ɩɿɫɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ. ȼ ɬɨɜɳɿ ɛɿɨɨɛɪɨɫɬɚɧɶ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫ. 

Ɉɱɢɳɟɧɚ ɫɬɿɱɧɚ ɜɨɞɚ ɩɿɫɥɹ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɨɫɬɭɩɚє ɭ 
ɜɬɨɪɢɧɧɿ ɜɿɞɫɬɿɣɧɢɤɢ, ɜ ɹɤɢɯ ɜɢɞɚɥɹɸɬɶɫɹ ɱɚɫɬɢɧɤɢ ɛɿɨɨɛɪɨɫɬɚɧɶ ɿ ɜɿɥɶɧɨ- 

ɩɥɚɜɚɸɱɨɝɨ ɦɭɥɭ, ɳɨ ɜɢɧɨɫɹɬɶɫɹ ɡ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ. Ɉɫɜɿɬɥɟɧɭ ɜɨɞɭ 
ɦɨɠɧɚ ɜɿɞɜɨɞɢɬɢ ɭ ɜɨɞɨɣɦɭ. Ɉɫɚɞ ɡ ɜɢɫɨɤɢɦ ɫɬɭɩɟɧɟɦ ɦɿɧɟɪɚɥɿɡɚɰɿʀ 
ɦɨɠɥɢɜɨ ɡɧɟɜɨɞɧɸɜɚɬɢ ɧɚ ɮɿɥɶɬɪ-ɩɪɟɫɚɯ, ɮɿɥɶɬɪɚɰɿɣɧɢɯ ɦɿɲɤɚɯ ɬɨɳɨ, 
ɜɢɞɚɥɹɬɢ ɧɚ ɦɭɥɨɜɿ ɦɚɣɞɚɧɱɢɤɢ ɞɥɹ ɩɿɞɫɭɲɭɜɚɧɧɹ ɬɚ ɭɬɢɥɿɡɭɜɚɬɢ, 
ɧɚɩɪɢɤɥɚɞ, ɜ ɹɤɨɫɬɿ ɨɪɝɚɧɨɦɿɧɟɪɚɥɶɧɨɝɨ ɞɨɛɪɢɜɚ. 

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɦɨɠɧɚ ɜɢɤɨɧɭɜɚɬɢ 
ɹɤ ɜ ɦɨɞɭɥɶɧɨɦɭ ɜɚɪɿɚɧɬɿ (ɜ ɨɤɪɟɦɢɯ єɦɤɨɫɬɹɯ) (ɞɢɜ. ɪɢɫ. 5.17), ɬɚɤ ɿ ɜ 
ɡɛɥɨɤɨɜɚɧɨɦɭ ɜ ɨɞɧɿɣ ɫɩɨɪɭɞɿ ɲɥɹɯɨɦ ɜɥɚɲɬɭɜɚɧɧɹ ɧɟɩɨɜɧɢɯ ɩɟɪɟɝɨɪɨɞɨɤ 
ɞɥɹ ɪɨɡɞɿɥɟɧɧɹ ɚɧɨɤɫɢɞɧɢɯ ɬɚ ɚɟɪɨɛɧɢɯ ɡɨɧ ɿ ɜɿɞɩɨɜɿɞɧɨ ɪɨɡɦɿɳɟɧɢɯ 

ɚɟɪɚɬɨɪɿɜ. Ɉɫɬɚɧɧɿɣ ɜɚɪɿɚɧɬ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɩɪɢ ɩɟɪɟɨɛɥɚɞɧɚɧɧɿ 
ɞɿɸɱɢɯ ɚɟɪɨɬɟɧɤɿɜ, ɰɢɪɤɭɥɹɰɿɣɧɢɯ ɨɤɢɫɧɸɜɚɥɶɧɢɯ ɤɚɧɚɥɿɜ ɬɨɳɨ ɜ ɫɩɨɪɭɞɢ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ. 

ɉɨɪɿɜɧɹɧɧɹ ɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ 
ɬɟɯɧɨɥɨɝɿєɸ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɬɪɚɞɢɰɿɣɧɨɸ ɜ ɚɟɪɨɬɟɧɤɚɯ ɩɪɨɞɨɜɠɟɧɨʀ 
ɚɟɪɚɰɿʀ (ɛɚɡɨɜɢɣ ɜɚɪɿɚɧɬ) ɧɚ ɩɪɢɤɥɚɞɿ ɦɨɥɨɤɨɡɚɜɨɞɭ ɡ ɜɢɬɪɚɬɨɸ ɫɬɿɱɧɢɯ ɜɨɞ 
100 ɦ3/ɞɨɛɭ ɩɨɤɚɡɚɥɨ, ɳɨ ɜɢɬɪɚɬɚ ɩɨɜɿɬɪɹ ɜ ɪɨɡɪɨɛɥɟɧɿɣ ɬɟɯɧɨɥɨɝɿʀ ɦɚɣɠɟ ɜ 
25 ɪɚɡɿɜ ɦɟɧɲɚ, ɧɿɠ ɜ ɬɪɚɞɢɰɿɣɧɿɣ, ɜɢɬɪɚɬɚ ɨɫɚɞɭ, ɳɨ ɭɬɜɨɪɸєɬɶɫɹ ɜ 
ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ 23 ɪɚɡɢ ɦɟɧɲɚ, ɚ ɨɬɠɟ ɿ ɧɟɨɛɯɿɞɧɚ ɩɥɨɳɚ 
ɦɭɥɨɜɢɯ ɦɚɣɞɚɧɱɢɤɿɜ ɜ 7 ɪɚɡɿɜ ɦɟɧɲɚ ɡɚ ɭɦɨɜɢ, ɳɨ ɜ ɛɚɡɨɜɨɦɭ ɜɚɪɿɚɧɬɿ 
ɞɨɞɚɬɤɨɜɨ ɜɢɤɨɪɢɫɬɚɧɨ ɦɭɥɨɭɳɿɥɶɧɸɜɚɱ. 

Ɋɨɡɪɚɯɭɧɨɤ ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɨɤɚɡɚɜ, ɳɨ ɡɚ ɩɪɢɜɟɞɟɧɢɦɢ 
ɜɢɬɪɚɬɚɦɢ ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞɧɨɸ є ɪɨɡɪɨɛɥɟɧɚ ɛɿɨɬɟɯɧɨɥɨɝɿɹ, ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɹɤɨʀ ɞɨɡɜɨɥɢɬɶ ɨɞɟɪɠɚɬɢ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ 1 ɦɥɧ 445 ɬɢɫ. ɝɪɧ ɧɚ ɪɿɤ, 
ɩɨɪɿɜɧɹɧɨ ɿɡ ɬɪɚɞɢɰɿɣɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ.  
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5.10.1. Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧь ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɧɚ ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɦ. 
ɋɿɦɮɟɪɨɩɨɥɹ 

 

Ɍɟɯɧɨɥɨɝɿɸ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜɩɪɨɜɚɞɠɟɧɨ ɧɚ 
ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɦ. ɋɿɦɮɟɪɨɩɨɥɹ. Ɇɿɫɶɤɿ ɤɚɧɚɥɿɡɚɰɿɣɧɿ 
ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɫɟɥɿ ɍɤɪɨɦɧɟ, ɜ ɫɤɥɚɞ ʀɯ ɜɯɨɞɹɬɶ ɫɩɨɪɭɞɢ 
ɩɨɜɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɟɪɨɬɟɧɤɿɜ. 
ȼɩɪɨɜɚɞɠɟɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɩɨɥɹɝɚɥɨ ɭ ɜɥɚɲɬɭɜɚɧɧɿ ɜ 
ɚɟɪɨɬɟɧɤɚɯ ɧɨɫɿʀɜ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɬɢɩɭ ȼȱə, 
ɜɢɝɨɬɨɜɥɟɧɢɯ ɡ ɤɚɩɪɨɧɨɜɢɯ ɞɠɝɭɬɨɜɢɯ ɧɢɬɨɤ, ɡɚɤɪɿɩɥɟɧɢɯ ɧɚ ɤɚɪɤɚɫɚɯ, ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ ɚɟɪɨɬɟɧɤ ɩɨ ɞɨɜɠɢɧɿ ɤɨɪɢɞɨɪɭ ɪɨɡɞɿɥɟɧɨ ɧɚ ɫɟɤɰɿʀ ɡ 
ɪɿɡɧɢɦɢ ɤɢɫɧɟɜɢɦɢ ɭɦɨɜɚɦɢ ɭ ɧɚɫɬɭɩɧɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ: ɚɧɚɟɪɨɛɧɚ, 
ɚɧɨɤɫɢɞɧɚ ɬɚ ɚɟɪɨɛɧɚ. ȼ ɬɚɤɢɯ ɭɦɨɜɚɯ ɧɚ ɧɨɫɿɹɯ ȼȱə ɧɚɪɨɳɟɧɨ ɛɿɨɦɚɫɭ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɢ ɩɨɫɥɿɞɨɜɧɨɦɭ 
ɩɪɨɬɿɤɚɧɧɿ ʀɯ ɱɟɪɟɡ ɫɟɤɰɿʀ. Ɉɬɠɟ, ɧɚ ɫɬɚɞɿʀ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɡɚɫɬɨɫɨɜɚɧɨ ɩɪɹɦɨɬɨɱɧɭ ɫɢɫɬɟɦɭ ɨɱɢɳɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ȼɿɞɨɤɪɟɦɥɟɧɧɹ ɱɚɫɬɢɧɨɤ ɛɿɨɨɛɪɨɫɬɚɧɶ ɿ 
ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɦɭɥɭ ɜɿɞ ɜɨɞɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɚɯ. 
Ɉɫɚɞ ɡ ɜɬɨɪɢɧɧɨɝɨ ɜɿɞɫɬɿɣɧɢɤɚ ɡ ɜɢɫɨɤɢɦ ɫɬɭɩɟɧɟɦ ɦɿɧɟɪɚɥɿɡɚɰɿʀ (ɞɨ 50%) 
ɜɢɞɚɥɹɸɬɶ ɧɚ ɦɭɥɨɜɿ ɦɚɣɞɚɧɱɢɤɢ ɞɥɹ ɩɿɞɫɭɲɭɜɚɧɧɹ ɿ ɭɬɢɥɿɡɭɸɬɶ. 
Ɉɫɜɿɬɥɟɧɚ ɜɨɞɚ ɜɿɞɜɨɞɢɬɶɫɹ ɜ ɪɿɱɤɭ ɋɚɥɝɢɪ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɨɞɟɪɠɚɧɨ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ: ɜɿɞ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ ɡɚ ɏɋɄ – ɧɚ 94-97%, ɜɿɞ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ – ɧɚ          
95-97%, ɜɿɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – ɧɚ 95-98%; ɟɤɨɧɨɦɿɸ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜ         
1,5-2 ɪɚɡɢ ɩɨɪɿɜɧɹɧɨ ɡ ɫɬɚɪɨɸ ɬɟɯɧɨɥɨɝɿєɸ; ɦɚɥɢɣ ɩɪɢɪɿɫɬ ɦɭɥɭ (ɦɟɧɲɟ ɧɚ 
30%) ɜɧɚɫɥɿɞɨɤ ɫɬɜɨɪɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɛɿɨɤɨɧɜɟєɪɚ, 
ɭɬɜɨɪɟɧɧɹ ɜ ɝɿɞɪɨɛɿɨɰɟɧɨɡɚɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɬɪɨɮɿɱɧɢɯ ɥɚɧɰɸɝɿɜ ɝɿɞɪɨɛɿɨɧɬɿɜ 
ɡɚ ɩɪɢɧɰɢɩɨɦ «ɯɢɠɚɤ-ɠɟɪɬɜɚ» ɿ ɜɢʀɞɚɧɧɹ ɧɚɞɥɢɲɤɨɜɨʀ ɛɿɨɦɚɫɢ. 

 

5.10.2. Ɋɨɡɪɨɛɤɚ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧь ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ   

«ɋɜɿɬ ɲɤɿɪɢ» 

 

ɇɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ «ɋɜɿɬ ɲɤɿɪɢ» (ɦ. Ȼɨɥɟɯɿɜ ȱɜɚɧɨ-

Ɏɪɚɧɤɿɜɫɶɤɨʀ ɨɛɥɚɫɬɿ), ɳɨ ɜɢɪɨɛɥɹє ɯɪɨɦɨɜɿ ɲɤɿɪɢ, ɡɞɿɣɫɧɟɧɨ 
ɪɟɤɨɧɫɬɪɭɤɰɿɸ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 100 ɦ3/ɞɨɛɭ, ɜ ɫɤɥɚɞ ɹɤɢɯ 
ɜɯɨɞɹɬɶ: ɭɫɟɪɟɞɧɸɜɚɱ-ɜɿɞɫɬɿɣɧɢɤ, ɫɬɚɧɰɿɹ ɜɢɫɚɞɤɢ ɯɪɨɦɭ (ȱȱȱ), ɩɟɪɜɢɧɧɿ 
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ɜɿɞɫɬɿɣɧɢɤɢ (ɞɜɚ ɫɬɭɩɟɧɹ), ɭɫɟɪɟɞɧɸɜɚɱɿ, ɞɜɨɫɬɭɩɟɧɟɜɿ ɚɟɪɨɬɟɧɤɢ: ȱ ɫɬɭɩɿɧɶ 
– ɜɢɬɢɫɧɸɜɚɱ ɡ ɪɟɝɟɧɟɪɚɬɨɪɨɦ, ȱȱ ɫɬɭɩɿɧɶ – ɡɦɿɲɭɜɚɱɿ, ɜɬɨɪɢɧɧɢɣ 
ɜɿɞɫɬɿɣɧɢɤ.  

ȼɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɨɥɹɝɚɥɨ ɜ ɧɚɫɬɭɩɧɨɦɭ. 

ȼ ɞɿɸɱɨɦɭ ɪɟɝɟɧɟɪɚɬɨɪɿ ɫɬɜɨɪɟɧɨ ɚɧɚɟɪɨɛɧɢɣ ɫɬɭɩɿɧɶ, ɜ ɹɤɨɦɭ ɞɥɹ 
ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɭɫɬɚɧɨɜɥɟɧɨ ɩɪɨɩɟɥɟɪɧɭ ɦɿɲɚɥɤɭ ɿ ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɧɨɫɿʀ ɬɢɩɭ ȼȱə. ȼ ɚɟɪɨɬɟɧɤɭ-ɜɢɬɢɫɧɸɜɚɱɿ ȱ ɫɬɭɩɟɧɹ ɬɚ 
ɚɟɪɨɬɟɧɤɚɯ-ɡɦɿɲɭɜɚɱɚɯ ȱȱ ɫɬɭɩɟɧɹ ɜɥɚɲɬɨɜɚɧɨ ɧɨɫɿʀ ɬɢɩɭ ȼȱə. Ɍɚɤɢɦ 
ɱɢɧɨɦ  ɜɩɪɨɜɚɞɠɟɧɨ ɩɪɹɦɨɬɨɱɧɭ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɫɢɫɬɟɦɭ ɨɱɢɳɟɧɧɹ 
ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  

ȼ ɪɟɡɭɥɶɬɚɬɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ ɡɚ ɜɩɪɨɜɚɞɠɟɧɨɸ 
ɬɟɯɧɨɥɨɝɿєɸ ɞɨɫɹɝɧɭɬɨ ɜɢɫɨɤɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ: ɡɚ ɏɋɄ – 94-95% ɩɪɢ 
ɩɨɱɚɬɤɨɜɨɦɭ 5000 ɦɝ/ɞɦ3; ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ – 96-98%; ɡɚ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ – 93-95% ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ, ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ 
ɜ ɫɩɨɪɭɞɚɯ – ɞɨ 25 ɝ/ɞɦ3

 ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɡɛɿɥɶɲɢɬɢ ɨɤɢɫɧɭ ɩɨɬɭɠɧɿɫɬɶ ɛɿɨɥɨɝɿɱɧɢɯ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɹɤ ɜ ɚɧɚɟɪɨɛɧɿɣ ɫɬɚɞɿʀ, ɬɚɤ ɿ ɜ ɚɟɪɨɛɧɿɣ, ɫɬɜɨɪɟɧɧɹ ɭɦɨɜ ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɞɥɹ ɪɨɛɨɬɢ ɛɿɨɤɨɧɜɟєɪɚ ɿ ɡɦɟɧɲɟɧɧɹ ɨɛ’єɦɿɜ ɭɬɜɨɪɟɧɢɯ 
ɨɫɚɞɿɜ. 

ɋɥɿɞ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɞɥɹ ɚɤɬɢɜɧɨɝɨ 
ɦɭɥɭ ɛɭɥɨ ɯɚɪɚɤɬɟɪɧɟ ɹɜɢɳɟ ɫɩɭɯɚɧɧɹ ɜɧɚɫɥɿɞɨɤ ɪɨɡɜɢɬɤɭ ɧɢɬɱɚɫɬɢɯ 
ɛɚɤɬɟɪɿɣ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɩɨɝɚɧɟ ɦɭɥɨɜɿɞɨɤɪɟɦɥɟɧɧɹ ɭ ɜɬɨɪɢɧɧɨɦɭ 
ɜɿɞɫɬɿɣɧɢɤɭ. ɉɿɫɥɹ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɧɚ ɚɧɨɤɫɢɞɧɢɯ ɬɚ ɚɟɪɨɛɧɨɦɭ ɫɬɭɩɟɧɹɯ 
ɨɱɢɳɟɧɧɹ ɫɩɭɯɚɧɧɹ ɦɭɥɭ ɧɟ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ: ɧɢɬɱɚɫɬɿ ɛɚɤɬɟɪɿʀ ɞɨɛɪɟ 
ɡɚɤɪɿɩɥɸɸɬɶɫɹ ɧɚ ɜɨɥɨɤɧɚɯ ȼȱɃ ɿ ɧɟ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɜɬɨɪɢɧɧɿ ɜɿɞɫɬɿɣɧɢɤɢ. 
ɐɟ ɞɨɡɜɨɥɹє ɡɧɚɱɧɨ ɡɛɿɥɶɲɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ ɿ 
ɡɚɛɟɡɩɟɱɭє ɛɿɥɶɲ ɜɢɫɨɤɭ ɹɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɩɨɪɿɜɧɹɧɨ ɿɡ ɫɬɚɪɨɸ 
ɬɟɯɧɨɥɨɝɿєɸ. 

 

5.10.3. Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ ɬɚ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɪɿɲɟɧь 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɩɥɟɤɫɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɥɿɤɚɪɧɿ 

ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ Ɇȼɋ ɍɤɪɚʀɧɢ ɦ. Ʉɢєɜɚ 

 

ɇɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɥɿɤɚɪɧɿ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ Ɇȼɋ ɍɤɪɚʀɧɢ ɦ. 
Ʉɢєɜɚ ɜɩɪɨɜɚɞɠɟɧɨ ɤɨɦɩɥɟɤɫɧɭ ɬɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɬɚ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɛɿɨɤɨɧɜɟєɪɧɿɣ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɿɣ 
ɩɪɨɬɨɱɧɿɣ ɫɢɫɬɟɦɿ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿɹɯ 
ȼȱə ɝɿɞɪɨɛɿɨɧɬɚɦɢ. Ɉɱɢɫɧɿ ɫɩɨɪɭɞɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 70 ɦ3/ɞɨɛɭ ɩɪɢɡɧɚɱɟɧɿ 
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ɞɥɹ ɩɨɜɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɮɟɤɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɥɿɤɚɪɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɿɨɮɿɥɶɬɪɿɜ.  

ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɫɬɿɱɧɿ ɜɨɞɢ ɩɪɨɯɨɞɹɬɶ ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ ɧɚ 
ɪɟɲɿɬɤɚɯ ɿ ɩɿɫɤɨɭɥɨɜɥɸɜɚɱɚɯ, ɩɿɫɥɹ ɱɨɝɨ ɧɚɞɯɨɞɹɬɶ ɧɚ ɩɟɪɜɢɧɧɿ 
ɜɿɞɫɬɿɣɧɢɤɢ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ.  

Ɋɟɤɨɧɫɬɪɭɤɰɿɹ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɨɥɹɝɚɥɚ ɜ ɡɚɦɿɧɿ ɛɿɨɮɿɥɶɬɪɿɜ ɧɚ 
ɛɿɨɪɟɚɤɬɨɪɢ ɰɢɥɿɧɞɪɢɱɧɨʀ ɮɨɪɦɢ ɞɿɚɦɟɬɪɨɦ 2,2 ɦ, ɜɢɫɨɬɚ ɜɨɞɢ – 2,5 ɦ, 
ɨɛɥɚɞɧɚɧɿ ɫɢɫɬɟɦɨɸ ɚɟɪɚɰɿʀ ɬɚ ɜɨɥɨɤɧɢɫɬɢɦɢ ɧɨɫɿɹɦɢ ȼȱə. ȼɫɶɨɝɨ  
ɭɫɬɚɧɨɜɥɟɧɨ 18 ɰɢɥɿɧɞɪɢɱɧɢɯ ɛɚɤɿɜ, ɜ ɹɤɢɯ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɛɿɨɥɨɝɿɱɧɟ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ (12 ɩɨɫɥɿɞɨɜɧɢɯ ɪɟɡɟɪɜɭɚɪɿɜ - ɛɿɨɪɟɚɤɬɨɪɢ), 
ɜɬɨɪɢɧɧɟ ɜɿɞɫɬɨɸɜɚɧɧɹ, ɚɟɪɨɛɧɚ ɫɬɚɛɿɥɿɡɚɰɿɹ ɨɫɚɞɭ (ɞɨɞɚɬɨɤ Ʌ, ɪɢɫ. 1). 

ȼ ɭɦɨɜɚɯ ɛɟɡɩɟɪɟɪɜɧɨʀ ɩɨɞɚɱɿ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɿɧɬɟɧɫɢɜɧɨʀ ɩɨɞɚɱɿ ɤɢɫɧɸ 
ɧɚ ɧɨɫɿɹɯ ȼȱə ɧɚɪɨɳɟɧɨ ɛɿɨɦɚɫɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɛɿɨɪɟɚɤɬɨɪɿ ɤɨɠɧɨɝɨ ɫɬɭɩɟɧɹ ɩɪɢ ɩɨɫɥɿɞɨɜɧɨɦɭ 
ɩɪɨɬɿɤɚɧɧɿ ɫɬɿɱɧɨʀ ɜɨɞɢ ɱɟɪɟɡ ɛɿɨɪɟɚɤɬɨɪɢ. Ɉɬɠɟ, ɜɩɪɨɜɚɞɠɟɧɨ 
ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ ɩɪɹɦɨɬɨɱɧɭ ɫɢɫɬɟɦɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɫɬɜɨɪɟɧɨ ɭɦɨɜɢ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ 
ɛɿɨɤɨɧɜɟєɪɚ. 

ȼ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɚ ɭɱɚɫɬɸ ɛɚɤɬɟɪɿɣ ɿ ɤɢɫɧɸ ɜɿɞɛɭɜɚєɬɶɫɹ ɪɨɡɤɥɚɞɟɧɧɹ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ, ɨɤɢɫɧɟɧɧɹ ɫɩɨɥɭɤ 
ɚɦɨɧɿɸ, ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫ ɩɿɞ ɞɿєɸ ɝɟɬɟɪɨɬɪɨɮɧɢɯ ɿ ɚɜɬɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ. 
ɉɪɨɰɟɫɢ ɜɿɞɛɭɜɚɸɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɿ ɧɨɫɿʀɜ, ɜ ɬɨɜɳɿ ɛɿɨɨɛɪɨɫɬɚɧɶ, ɚ ɬɚɤɨɠ ɡɚ 

ɭɱɚɫɬɸ ɜɿɥɶɧɨɩɥɚɜɚɸɱɢɯ ɨɪɝɚɧɿɡɦɿɜ. 
ȼɿɞɨɤɪɟɦɥɟɧɧɹ ɜɢɧɟɫɟɧɢɯ ɡ ɛɿɨɪɟɚɤɬɨɪɿɜ ɱɚɫɬɢɧɨɤ ɦɭɥɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ 

ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɚɯ. Ɉɫɚɞ ɡ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ ɡ ɜɢɫɨɤɢɦ 
ɫɬɭɩɟɧɟɦ ɦɿɧɟɪɚɥɿɡɚɰɿʀ (ɞɨ 50%) ɡɧɟɜɨɞɧɸєɬɶɫɹ ɭ ɮɿɥɶɬɪɚɰɿɣɧɢɯ ɦɿɲɤɚɯ ɿ 
ɜɢɜɨɡɢɬɶɫɹ ɞɜɿɱɿ ɧɚ ɦɿɫɹɰɶ – ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚ ɞɨɛɪɢɜɨ. Ɉɫɜɿɬɥɟɧɭ ɜɨɞɭ 
ɡ ɜɢɫɨɤɢɦ ɫɬɭɩɟɧɟɦ ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ (ɩɨɤɚɡɧɢɤ ɏɋɄ 
ɛɥɢɡɶɤɨ 30 ɦɝ/ɞɦ3), ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ ɬɚ ɿɧɲɢɯ 
ɡɚɛɪɭɞɧɟɧɶ, ɜɿɞɜɨɞɹɬɶ ɭ ɫɬɚɜɤɢ, ɜ ɹɤɢɯ ɭɫɩɿɲɧɨ ɪɨɡɜɨɞɹɬɶ ɪɢɛɭ 
(ɬɨɜɫɬɨɥɨɛɢɤ ɬɨɳɨ) ɿ ɹɤɿ ɩɪɢɤɪɚɲɚɸɬɶ ɥɚɧɞɲɚɮɬ ɬɟɪɢɬɨɪɿʀ ɡɨɧɢ 
ɜɿɞɩɨɱɢɧɤɭ ɥɿɤɚɪɧɿ (ɞɨɞɚɬɨɤ Ʌ, ɪɢɫ. 2). 

 

5.10.4. Ⱦɨɫɥɿɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɡɚ 
ɤɨɦɩɥɟɤɫɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ 

ɜɨɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɜ ɦ. ɋɥɚɜɭɬɚ 

 

ɇɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɩɪɨɜɟɞɟɧɨ 
ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɬɚ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚɜɨɞɭ. Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨʀ ɨɛɪɨɛɤɢ 
ɜɢɤɨɪɢɫɬɚɧɨ ɩɪɨɬɨɱɧɭ ɫɢɫɬɟɦɭ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ 
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ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɧɨɫɿɹɯ ȼȱə ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ [312Ж, ɩɪɨɜɟɞɟɧɨ ɫɟɪɿɸ 
ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɿɣ ɭɫɬɚɧɨɜɰɿ Д19Ж, ɪɨɡɪɨɛɥɟɧɨ 
ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɹɤɿ ɩɟɪɟɞɚɧɨ 
ɩɿɞɩɪɢєɦɫɬɜɭ, ɿ ɜɩɪɨɜɚɞɠɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 

ɜɢɤɨɪɢɫɬɚɧɧɹɦ  ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  

Ⱦɨɛɨɜɚ ɜɢɬɪɚɬɚ ɫɬɿɱɧɢɯ ɜɨɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɫɬɚɧɨɜɢɬɶ 2700 ɦ3
. 

Ɉɱɢɫɧɿ ɫɩɨɪɭɞɢ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɩɿɫɤɨɜɥɨɜɥɸɜɚɱɿɜ, ɭɫɟɪɟɞɧɸɜɚɱɚ, 
ɩɟɪɜɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɚɟɪɨɬɟɧɤɿɜ ȱ ɫɬɭɩɟɧɹ (ɡɦɿɲɭɜɚɱɿ), ɜɬɨɪɢɧɧɢɯ 
ɜɿɞɫɬɿɣɧɢɤɿɜ, ɚɟɪɨɬɟɧɤɿɜ ȱȱ ɫɬɭɩɟɧɹ, ɬɪɟɬɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɮɿɥɶɬɪɿɜ. 

Ɉɫɧɨɜɧɿ ɩɪɨɛɥɟɦɢ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ – ɧɟɞɨɫɬɚɬɧɹ ɹɤɿɫɬɶ 
ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɡɚɜɢɫɥɢɯ ɬɚ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɫɩɨɥɭɤ 
ɚɡɨɬɭ, ɮɨɫɮɨɪɭ; ɩɿɧɨɭɬɜɨɪɟɧɧɹ ɜ ɚɟɪɚɰɿɣɧɢɯ ɫɩɨɪɭɞɚɯ; ɧɟɞɨɫɬɚɬɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿɹ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ ɜ ɚɟɪɨɬɟɧɤɭ ȱ ɫɬɭɩɟɧɹ (0,5 ɦɝ/ɞɦ3

); 

ɧɢɡɶɤɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɚɟɪɨɬɟɧɤɚɯ – 0,5 ɝ/ɞɦ3, ɳɨ ɡɚ 
ɜɢɫɨɤɢɯ ɏɋɄ – 1700-2100 ɦɝ/ɞɦ3

 ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɨɤɢɫɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɿ ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ; ɫɩɭɯɚɧɧɹ ɦɭɥɭ (ɞɨɞɚɬɨɤ 
ɀ) – ɦɭɥɨɜɢɣ ɿɧɞɟɤɫ ɞɨɫɹɝɚɜ 280 ɫɦ3/ɝ, ɳɨ ɩɪɢɡɜɨɞɢɥɨ ɞɨ ɜɬɨɪɢɧɧɨɝɨ 
ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ – ɤɨɧɰɟɧɬɪɚɰɿɹ ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ ɧɚ ɜɢɯɨɞɿ ɡ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞ ɡɪɨɫɬɚɥɚ ɞɨ 15 ɦɝ/ɞɦ3

 (ɧɚ ɜɯɨɞɿ – 9,5 ɦɝ/ɞɦ3), ɜɢɧɨɫɭ ɦɭɥɭ ɡ 
ɬɪɟɬɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ, ɧɟɨɛɯɿɞɧɨɫɬɿ ɱɚɫɬɨʀ ɩɪɨɦɢɜɤɢ ɮɿɥɶɬɪɿɜ (6 ɪɚɡɿɜ ɧɚ 
ɞɨɛɭ). ȼɧɚɫɥɿɞɨɤ ɩɨɜɟɪɧɟɧɧɹ ɩɪɨɦɢɜɧɨʀ ɜɨɞɢ ɜ ɭɫɟɪɟɞɧɸɜɚɱ, ɚ ɬɚɤɨɠ 
ɩɨɜɟɪɧɟɧɧɹ ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɯ ɩɨɬɨɤɿɜ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɚɟɪɨɬɟɧɤɢ ɜ 
ɫɢɫɬɟɦɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡɛɟɪɿɝɚɥɢɫɶ ɧɢɬɱɚɫɬɿ ɛɚɤɬɟɪɿʀ 
(ɦɿɤɪɨɮɨɬɨɡɧɿɦɤɢ ɜ ɞɨɞɚɬɤɭ ɀ).  

ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɿɣ ɭɫɬɚɧɨɜɰɿ (ɡɚ 
ɬɟɯɧɨɥɨɝɿєɸ ɞɢɜ. ɪɢɫ. 5.18), ɹɤɚ ɫɤɥɚɞɚɥɚɫɶ ɡ 5 ɩɨɫɥɿɞɨɜɧɨ ɡ’єɞɧɚɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ: ɞɜɨɯ ɚɧɚɟɪɨɛɧɢɯ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ ɡ ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɦɢ 
ɧɚɫɨɫɚɦɢ ɿ ɬɪɭɛɤɚɦɢ ɡ ɩɟɪɮɨɪɚɰɿєɸ ɞɥɹ ɡɪɨɲɭɜɚɧɧɹ ɧɨɫɿʀɜ, ɞɜɨɯ 
ɚɧɨɤɫɢɞɧɢɯ ɬɟɠ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ ɬɚ ɨɞɧɨɝɨ ɚɟɪɨɛɧɨɝɨ, ɹɤɿ ɜɥɚɲɬɨɜɚɧɨ ɭ 
ɩɥɚɫɬɦɚɫɨɜɢɯ ɛɚɤɚɯ єɦɧɿɫɬɸ 50 ɞɦ3

 (ɬɚɛɥ. 5.17). ȼ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɜɥɚɲɬɨɜɚɧɨ ɩɨɜɿɬɪɹɧɿ ɬɪɭɛɤɢ ɡ ɨɬɜɨɪɚɦɢ ɞɥɹ ɚɟɪɭɜɚɧɧɹ ɜɨɞɢ. 
ȼ ɭɫɿɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɭɫɬɚɧɨɜɥɟɧɨ ɧɨɫɿʀ ȼȱə ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

ɍɫɬɚɧɨɜɤɭ ɪɨɡɦɿɳɟɧɨ ɦɿɠ ɩɟɪɜɢɧɧɢɦɢ ɜɿɞɫɬɿɣɧɢɤɚɦɢ ɬɚ ɚɟɪɨɬɟɧɤɚɦɢ ȱ 
ɫɬɭɩɟɧɹ ɞɿɸɱɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ.  

Ɂɚɛɿɪ ɫɬɿɱɧɨʀ ɜɨɞɢ ɡɞɿɣɫɧɸɜɚɥɢ ɡ ɥɨɬɤɚ ɩɿɫɥɹ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɡɚɝɥɢɛɥɟɧɨɝɨ ɭ ɜɨɞɭ ɧɚɫɨɫɚ, ɹɤɢɣ ɩɟɪɟɤɚɱɭɜɚɜ ɫɬɿɱɧɭ ɜɨɞɭ ɭ 
ɛɚɤ-ɞɨɡɚɬɨɪ єɦɧɿɫɬɸ 20 ɞɦ3, ɪɨɡɬɚɲɨɜɚɧɢɣ ɜɢɳɟ ɛɿɨɪɟɚɤɬɨɪɿɜ. 
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Ɍɚɛɥɢɰɹ 5.17 

Ʉɨɧɫɬɪɭɤɬɢɜɧɿ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ  
ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨ-ɜɢɪɨɛɧɢɱɨʀ ɭɫɬɚɧɨɜɤɢ  

ɇɚɣɦɟɧɭɜɚɧɧɹ 

Ⱥɧɚɟɪɨɛ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ ȱ 
ɫɬɭɩɟɧɹ 

Ⱥɧɚɟɪɨɛ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ ȱȱ 
ɫɬɭɩɟɧɹ 

Ⱥɧɨɤɫɢɞ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ ȱ 
ɫɬɭɩɟɧɹ 

Ⱥɧɨɤɫɢɞ-

ɧɢɣ ɛɿɨ-

ɪɟɚɤɬɨɪ ȱȱ 
ɫɬɭɩɟɧɹ 

Ⱥɟɪɨɛɧɢɣ 
ɛɿɨ-

ɪɟɚɤɬɨɪ 

Ɉɛ’єɦ ɛɚɤɚ, ɞɦ3
 50 50 50 50 50 

Ɉɛ’єɦ ɜɨɞɢ, ɞɦ3
 40 40 40 40 40 

ȼɢɫɨɬɚ ɧɨɫɿʀɜ , ɦ 0,47 0,47 0,36 0,36 0,36 

Ɇɚɫɚ ɧɨɫɿʀɜ, ɝ 400 400 280 280 280 

Ⱦɿɚɦɟɬɪ ɜɨɥɨɤɧɚ 
ɧɨɫɿɹ, ɦɦ 

3 3 3 3 3 

ɉɢɬɨɦɚ ɚɤɬɢɜɧɚ 
ɩɨɜɟɪɯɧɹ ɧɨɫɿʀɜ, 

ɦ2/ɦ3
 

4000 4000 1500 500 400 

ȼɢɬɪɚɬɚ ɫɬɿɱɧɨʀ 
ɜɨɞɢ, ɞɦ3/ɞɨɛɭ 

120-250 120-250 120-250 120-250 120-250 

ɏɋɄ ɧɚ ɜɯɨɞɿ, 
ɦɝ/ɞɦ3

 
1651 743 297 134 54 

ɏɋɄ ɧɚ ɜɢɯɨɞɿ, 
ɦɝ/ɞɦ3

 
743 297 134 54 19 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ 
ɡɚ ɏɋɄ, % 

55,0 60 54,9 59,7 64,8 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ, ɦɝ/ɞɦ3

, 

ɧɚ ɜɯɨɞɿ 

938 - 50 - 42 

ɧɚ ɜɢɯɨɞɿ - 50 - 42 14 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ 
ɡɚ ɡɚɜɢɫɥɢɦɢ 
ɪɟɱɨɜɢɧɚɦɢ, % 

- 94,7 - 16 66,7 

Ʉɨɧɰɟɧɬɪɚɰɿɹ 
ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ, 
ɦɝ/ɞɦ3, ɧɚ ɜɯɨɞɿ 

14,16 - 24,72 - 5,52 

ɧɚ ɜɢɯɨɞɿ - 24,72* - 5,52 0 

ȿɮɟɤɬ ɨɱɢɳɟɧɧɹ 
ɡɚ ɚɦɨɧɿɣɧɢɦ 
ɚɡɨɬɨɦ,% 

-  - 77,7 100 

Ɉɤɢɫɧɚ ɩɨɬɭɠ-

ɧɿɫɬь, ɝ/(ɦ3·ɞɨɛɭ) 6200 3400 800 400 100 

ȼɢɬɪɚɬɚ ɩɨɜɿɬɪɹ, 
ɦ3/ɦ3

 
- - 5,12 3,05 4,42 

* - ɡɛɿɥьɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɦɨɧɿɣɧɨɝɨ ɚɡɨɬɭ ɧɚ ɜɢɯɨɞɿ ɡ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ІІ 
ɫɬɭɩɟɧɹ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɪɨɡɤɥɚɞɟɧɧɹɦ ɛɿɥɤɿɜ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ ɡ ɜɢɞɿɥɟɧɧɹɦ ɚɦɨɧɿɣɧɨɝɨ 
ɚɡɨɬɭ. 
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Ɂ ɛɚɤɚ-ɞɨɡɚɬɨɪɚ ɫɬɿɱɧɚ ɜɨɞɚ ɫɚɦɨɩɥɢɜɨɦ ɧɚɞɯɨɞɢɥɚ ɜ ɚɧɚɟɪɨɛɧɢɣ 
ɛɿɨɪɟɚɤɬɨɪ ȱ ɫɬɭɩɟɧɹ, ɡ ɹɤɨɝɨ ɬɟɠ ɫɚɦɨɩɥɢɜɨɦ ɩɨɫɥɿɞɨɜɧɨ ɩɪɨɯɨɞɢɥɚ ɱɟɪɟɡ 
ɜɫɿ ɧɚɫɬɭɩɧɿ ɛɿɨɪɟɚɤɬɨɪɢ (ɞɢɜ. ɪɢɫ. 5.17) ɿ ɜɢɬɿɤɚɥɚ ɜ ɬɨɣ ɫɚɦɢɣ ɥɨɬɨɤ 
(ɮɚɤɬɢɱɧɨ ɭɫɬɚɧɨɜɤɚ ɛɭɥɚ ɪɨɡɦɿɳɟɧɚ ɩɚɪɚɥɟɥɶɧɨ ɥɨɬɤɭ, ɳɨ ɡ’єɞɧɭє 
ɩɟɪɜɢɧɧɿ ɜɿɞɫɬɿɣɧɢɤɢ ɡ ɚɟɪɨɬɟɧɤɚɦɢ ȱ ɫɬɭɩɟɧɹ ɞɿɸɱɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ) 
(ɮɨɬɨ ɭɫɬɚɧɨɜɤɢ – ɞɨɞɚɬɨɤ Ʉ). 

Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɨɛɨɬɢ ɧɚɫɨɫɿɜ: ɧɚ ɜɯɨɞɿ ɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ 
ɭɫɬɚɧɨɜɤɭ ɬɚ ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɯ (ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ȱ ɬɚ ȱȱ), ɛɭɥɨ 
ɡɞɿɣɫɧɟɧɨ ɩɿɞɜɟɞɟɧɧɹ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɜɿɞ ɳɢɬɤɚ ɧɚ ɤɚɦɟɪɚɯ ɪɟɰɢɪɤɭɥɹɰɿʀ 
ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. 

ȼ ɚɧɨɤɫɢɞɧɿ ȱ ɬɚ ȱȱ ɿ ɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪɢ ɛɭɥɨ ɩɿɞɜɟɞɟɧɨ ɩɨɜɿɬɪɹ ɜɿɞ 
ɩɨɜɿɬɪɨɩɪɨɜɨɞɭ ɚɟɪɨɬɟɧɤɿɜ. 

Ⱦɥɹ ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɧɚ ɧɨɫɿɹɯ ɭɫɬɚɧɨɜɥɟɧɨ ȼȱȲ ɫɩɨɱɚɬɤɭ ɜ ɞɿɸɱɢɯ 
ɫɩɨɪɭɞɚɯ ɨɱɢɫɧɨʀ ɫɬɚɧɰɿʀ: ɧɨɫɿʀ ɞɥɹ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɭɫɬɚɧɨɜɥɟɧɨ ɭ 
ɤɚɦɟɪɭ ɡɛɨɪɭ ɡɜɨɪɨɬɧɨɝɨ ɦɭɥɭ ɩɿɫɥɹ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ; ɞɥɹ 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɝɨ – ɜ ɪɟɝɟɧɟɪɚɬɨɪ ɚɟɪɨɬɟɧɤɚ. ɑɟɪɟɡ ɦɿɫɹɰɶ 
ɫɩɨɫɬɟɪɿɝɚɥɢ ɡɧɚɱɧɟ ɨɛɪɨɫɬɚɧɧɹ ȼȱɃ, ɪɨɡɬɚɲɨɜɚɧɢɯ ɜ ɞɿɸɱɢɯ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞɚɯ. Ɍɨɞɿ ɧɨɫɿʀ ɞɿɫɬɚɥɢ ɡ ɭɤɚɡɚɧɢɯ ɫɩɨɪɭɞ ɿ ɭɫɬɚɧɨɜɢɥɢ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ. ɉɿɫɥɹ ɰɶɨɝɨ ɡɞɿɣɫɧɟɧɨ ɡɚɩɭɫɤ ɭɫɬɚɧɨɜɤɢ ɿ 
ɜɿɞɥɚɝɨɞɠɟɧɧɹ ɪɟɠɢɦɭ ɪɨɛɨɬɢ: ɜɤɥɸɱɟɧɧɹ ɧɚɫɨɫɿɜ (ɩɨɞɚɸɱɨɝɨ ɬɚ ɞɜɨɯ 
ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɯ ɜ ɚɧɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ), ɤɨɪɟɤɬɭɜɚɧɧɹ ɜɢɬɪɚɬɢ 
ɫɬɿɱɧɢɯ ɜɨɞ ɱɟɪɟɡ ɭɫɬɚɧɨɜɤɭ ɬɚ ɜɢɬɪɚɬ ɩɨɜɿɬɪɹ ɜ ɚɧɨɤɫɢɞɧɢɯ ɬɚ ɚɟɪɨɛɧɨɦɭ 
ɛɿɨɪɟɚɤɬɨɪɚɯ. 

ɇɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɿɣ ɭɫɬɚɧɨɜɰɿ ɨɞɟɪɠɚɧɨ ɜɢɫɨɤɿ 
ɩɨɤɚɡɧɢɤɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ: ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚ ɏɋɄ ɫɬɚɧɨɜɢɥɚ 96-

98,8%, ɡɚ ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ – 98,5-99%, ɡɚ ɚɦɨɧɿɣɧɢɦ ɚɡɨɬɨɦ – 98-

100%; ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ: ɏɋɄ – 19-66 ɦɝ/ɞɦ3
 (ɧɨɪɦɚ 84,59 

ɦɝ/ɞɦ3), ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ 0-0,49 ɦɝ/ɞɦ3
 (ɧɨɪɦɚ 1,14 ɦɝ/ɞɦ3), ɧɿɬɪɢɬɿɜ - 0,03 

ɦɝ/ɞɦ3
 (ɧɨɪɦɚ 0,08 ɦɝ/ɞɦ3), ɧɿɬɪɚɬɿɜ – 15,8 ɦɝ/ɞɦ3

 (ɧɨɪɦɚ 40 ɦɝ/ɞɦ3
). 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɿ ɜɩɪɨɜɚɞɠɟɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɞɨɡɜɨɥɢɬɶ 
ɡɞɿɣɫɧɢɬɢ ɟɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜɠɟ ɧɚ ɩɟɪɲɢɯ 
ɫɬɭɩɟɧɹɯ ɨɛɪɨɛɤɢ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ – ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɭɦɨɜɚɯ (75-82%) ɡ ɦɟɧɲɢɦ ɩɪɢɪɨɫɬɨɦ ɦɭɥɭ ɩɨɪɿɜɧɹɧɨ ɡ ɚɟɪɨɛɧɢɦ 
ɩɪɨɰɟɫɨɦ, ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɩɨɜɿɬɪɹ, ɚ ɜɿɞɬɚɤ ɿ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɟɞɟɧɢɯ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ, 
ɜɪɚɯɨɜɭɸɱɢ ɧɟɞɨɥɿɤɢ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ, 
ɪɨɡɪɨɛɥɟɧɨ ɿ ɩɟɪɟɞɚɧɨ ɩɿɞɩɪɢєɦɫɬɜɭ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɪɟɤɨɧɫɬɪɭɤɰɿʀ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɡɚ ɧɨɜɨɸ ɛɿɨɬɟɯɧɨɥɨɝɿєɸ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ 
ɫɩɨɪɭɞ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ, ɜ ɨɫɧɨɜɭ ɹɤɨʀ ɩɨɤɥɚɞɟɧɨ ɨɤɢɫɧɭ 
ɩɨɬɭɠɧɿɫɬɶ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɬɚ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɿ ɹɤɭ 
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ɜɢɤɨɪɢɫɬɚɧɨ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɛ’єɦɿɜ ɿ ɪɨɡɦɿɪɿɜ ɫɟɤɰɿɣ ɚɟɪɨɬɟɧɤɿɜ ɡ ɪɿɡɧɢɦɢ 
ɤɢɫɧɟɜɢɦɢ ɭɦɨɜɚɦɢ ɩɪɢ ɪɨɡɪɨɛɰɿ ɪɟɤɨɦɟɧɞɚɰɿɣ. 

Ɂɝɿɞɧɨ ɡ ɪɨɡɪɨɛɥɟɧɨɸ ɦɟɬɨɞɢɤɨɸ, ɨɛ’єɦ ɛɿɨɪɟɚɤɬɨɪɚ ɩɨɬɪɿɛɧɨ 
ɜɢɡɧɚɱɚɬɢ ɡɚ ɮɨɪɦɭɥɨɸ: 

max 24en i
i ɝɨɞ

i

L L
W Q

Ɉɉ
   , ɦ3

, 
 

        (5.3) 

ɞɟ Len – ɤɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ, ɳɨ 
ɩɨɫɬɭɩɚє ɜ ɛɿɨɪɟɚɤɬɨɪ, ɦɝ/ɞɦ3

; Lɿ - ɤɨɧɰɟɧɬɪɚɰɿɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɏɋɄ ɜ ɫɬɿɱɧɿɣ ɜɨɞɿ ɧɚ ɜɢɯɨɞɿ ɡ ɛɿɨɪɟɚɤɬɨɪɚ, ɦɝ/ɞɦ3

; Ɉɉɿ – ɨɤɢɫɧɚ 
ɩɨɬɭɠɧɿɫɬɶ ɛɿɨɪɟɚɤɬɨɪɚ, ɝ/(ɦ3·ɞɨɛɭ), ɜɢɡɧɚɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɧɚ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿɣ ɭɫɬɚɧɨɜɰɿ ɩɪɢ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ 
(ɞɢɜ. ɬɚɛɥ. 5.17);    Qmax ɝɨɞ – ɦɚɤɫɢɦɚɥɶɧɚ ɝɨɞɢɧɧɚ ɜɢɬɪɚɬɚ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɦ3/ɝɨɞ. 

Ɍɟɯɧɨɥɨɝɿɸ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɛɭɥɨ ɜɩɪɨɜɚɞɠɟɧɨ ɜ 
ɚɟɪɨɬɟɧɤɭ ȱ ɫɬɭɩɟɧɹ ɲɥɹɯɨɦ ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɨ ɞɨɜɠɢɧɿ ɤɨɪɢɞɨɪɿɜ ɤɚɫɟɬ ɡ 
ɧɨɫɿɹɦɢ ȼȱə ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɬɚ ɜɥɚɲɬɭɜɚɧɧɹ ɪɿɡɧɢɯ 
ɤɢɫɧɟɜɢɯ ɭɦɨɜ. ȼ ɬɪɢɤɨɪɢɞɨɪɧɨɦɭ ɚɟɪɨɬɟɧɤɭ ȱ ɤɨɪɢɞɨɪ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ 
ɹɤ ɪɟɝɟɧɟɪɚɬɨɪ, ȱȱ ɬɚ ȱȱȱ – ɚɟɪɨɬɟɧɤɢ. Ɉɬɠɟ, ɜ ɪɟɝɟɧɟɪɚɬɨɪɿ ɜɥɚɲɬɨɜɚɧɨ 
ɚɧɚɟɪɨɛɧɿ ɭɦɨɜɢ, ɜ ɚɟɪɨɬɟɧɤɚɯ ɡɚɥɢɲɟɧɨ ɞɿɸɱɭ ɫɢɫɬɟɦɭ ɚɟɪɚɰɿʀ ɿ 
ɜɥɚɲɬɨɜɚɧɨ ɚɧɨɤɫɢɞɧɿ ɬɚ ɚɟɪɨɛɧɢɣ ɛɿɨɪɟɚɤɬɨɪɢ.  

ȼ ɪɟɡɭɥɶɬɚɬɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɚɧɚɟɪɨɛɧɨ-

ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ 
ɡɚɛɟɡɩɟɱɟɧɨ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. ɋɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɜɿɞɫɭɬɧɿɫɬɶ ɹɜɢɳɚ ɫɩɭɯɚɧɧɹ ɦɭɥɭ, ɧɢɬɱɚɫɬɿ ɛɚɤɬɟɪɿʀ ɩɪɢɤɪɿɩɥɸɸɬɶɫɹ ɞɨ 
ɧɨɫɿʀɜ ȼȱə ɿ ɧɟ ɜɢɧɨɫɹɬɶɫɹ ɜ ɧɚɫɬɭɩɧɿ ɫɩɨɪɭɞɢ. 

Ɂɚɜɞɹɤɢ ɭɬɜɨɪɟɧɧɸ ɜ ɫɩɨɪɭɞɚɯ ɛɿɨɤɨɧɜɟєɪɚ, ɹɤɢɣ ɫɤɥɚɞɚɸɬɶ 
ɝɿɞɪɨɛɿɨɧɬɢ ɜɿɞ ɛɚɤɬɟɪɿɣ ɿ ɧɚɣɩɪɨɫɬɿɲɢɯ ɞɨ ɤɨɥɨɜɟɪɬɨɤ ɿ ɱɟɪɜ’ɹɤɿɜ, 
ɜɿɞɛɭɜɚєɬɶɫɹ ɹɤ ɟɮɟɤɬɢɜɧɟ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɨɸ 
ɪɟɱɨɜɢɧɨɸ ɫɬɿɱɧɢɯ ɜɨɞ, ɬɚɤ ɿ ɡɦɟɧɲɟɧɧɹ ɩɪɢɪɨɫɬɭ ɛɿɨɦɚɫɢ (ɞɨ 30%), ɹɤɚ 
ɩɪɨɞɭɤɭєɬɶɫɹ ɧɚ ɧɨɫɿɹɯ ȼȱə, ɿ ʀʀ ɦɿɧɟɪɚɥɿɡɚɰɿɹ (ɞɨ 50%), ɚ ɰɟ, ɜ ɫɜɨɸ ɱɟɪɝɭ, 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɤɨɲɬɿɜ ɧɚ ɨɛɪɨɛɤɭ ɬɚ ɭɬɢɥɿɡɚɰɿɸ ɨɫɚɞɿɜ. 
Ɉɫɚɞɢ ɩɿɫɥɹ ɡɧɟɜɨɞɧɟɧɧɹ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɞɨɛɪɢɜɚ. 

ȼɩɪɨɜɚɞɠɟɧɚ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɛɿɨɬɟɯɧɨɥɨɝɿɹ 
ɡɞɿɣɫɧɸє ɧɟɡɧɚɱɧɿ ɜɩɥɢɜɢ ɧɚ ɞɨɜɤɿɥɥɹ: ɦɚɥɚ ɤɿɥɶɤɿɫɬɶ ɜɢɧɨɫɭ ɦɭɥɭ ɧɚ 
ɜɢɯɨɞɿ ɡ ɫɩɨɪɭɞ – 10-15 ɦɝ/ɞɦ3, ɜɿɞɫɭɬɧɿɫɬɶ ɚɟɪɨɡɨɥɶɧɢɯ ɜɢɤɢɞɿɜ, ɲɭɦɿɜ, 
ɧɟɝɚɬɢɜɧɢɯ ɟɫɬɟɬɢɱɧɢɯ ɜɪɚɠɟɧɶ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɡɦɟɧɲɢɥɢɫɶ ɜɢɬɪɚɬɢ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɧɚ ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ, ɪɨɡɦɿɪɢ, ɨɛ’єɦɢ ɫɩɨɪɭɞ, ɨɛ’єɦɢ ɨɫɚɞɿɜ 
(ɞɨ 30%), ɨɱɢɳɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɨɬɪɢɦɚɥɢ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ, ɳɨ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɨɪɦɚɦ ɫɤɢɞɭ ɭ ɪɿɱɤɭ Ƚɨɪɢɧɶ. 
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ȼɢɫɧɨɜɤɢ 

 

1. ɇɚ ɩɿɞɫɬɚɜɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ, 
ɩɪɨɜɟɞɟɧɢɯ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɍɤɪɚʀɧɢ, Ɋɨɫɿʀ: 
ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ, ɯɭɬɪɹɧɢɯ, ɫɭɤɨɧɧɢɯ, ɬɪɢɤɨɬɚɠɧɢɯ ɮɚɛɪɢɤ, 
ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɫɨɥɨɞɨɜɢɯ ɡɚɜɨɞɿɜ, ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿʀ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɚɦɢ ɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ, 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɧɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ ɛɭɞɿɜɧɢɰɬɜɨ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɩɟɪɟɞ ɜɿɞɜɟɞɟɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ 
ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ. 

2. ȼɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ ɮɥɨɬɚɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɧɚ ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɚɯ, ɿɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ 
ɋɉȺɊ ɞɨɡɜɨɥɹє ɟɮɟɤɬɢɜɧɨ ɜɢɞɚɥɹɬɢ ɡɚɜɢɫɥɿ ɪɟɱɨɜɢɧɢ – ɧɚ 87%, ɲɟɪɫɬɶ – 

ɧɚ 100%, ɋɉȺɊ – ɧɚ 90% ɬɚ ɿɧɲɿ ɬɨɤɫɢɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ. ȼ ɩɪɨɰɟɫɿ 
ɨɱɢɳɟɧɧɹ ɨɪɝɚɧɿɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ ɡɚ ȻɋɄ5 ɜɢɞɚɥɹɸɬɶɫɹ ɧɚ 66,7% 
(ɩɨɱɚɬɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ 1500 ɦɝ/ɞɦ3) ɡɚɜɞɹɤɢ ɞɟɫɬɪɭɤɰɿʀ ɚɤɬɢɜɧɢɦ ɦɭɥɨɦ, 
ɭɬɜɨɪɸɸɱɢ ɪɚɡɨɦ ɿɡ ɿɧɲɢɦɢ ɜɢɞɚɥɟɧɢɦɢ ɡɚɛɪɭɞɧɟɧɧɹɦɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
ɨɫɚɞɿɜ, ɹɤɿ ɩɨɬɪɿɛɧɨ ɨɛɪɨɛɥɹɬɢ ɬɚ ɭɬɢɥɿɡɭɜɚɬɢ.  

3. ȼɢɤɨɪɢɫɬɚɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿɹɯ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ, ɧɚɩɪɢɤɥɚɞ, ɡɨɥɶɧɢɯ, ɪɟɚɝɟɧɬɧɢɯ ɦɟɬɨɞɿɜ ɭ ɩɨєɞɧɚɧɧɿ ɡ 
ɮɥɨɬɚɰɿɣɧɢɦɢ ɦɟɬɨɞɚɦɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ ɜɟɥɢɤɢɯ ɨɛ’єɦɿɜ 
ɮɥɨɬɚɰɿɣɧɢɯ ɲɥɚɦɿɜ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɧɚɫɢɱɟɧɿɫɬɸ ɝɚɡɨɩɨɜɿɬɪɹɧɢɦɢ 
ɛɭɥɶɛɚɲɤɚɦɢ ɿ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɠɢɪɿɜ ɬɚ ɋɉȺɊ, ɦɚɸɬɶ ɜɟɥɢɤɢɣ ɩɢɬɨɦɢɣ 
ɨɩɿɪ ɮɿɥɶɬɪɭɜɚɧɧɸ (40ɯ10-10

 ɫɦ/ɝ) ɩɨɪɿɜɧɹɧɨ ɿɡ ɨɫɚɞɨɦ (15,6ɯ10-10
 ɫɦ/ɝ) ɿ 

ɩɪɢ ɡɧɟɜɨɞɧɟɧɧɿ ɩɨɬɪɟɛɭɸɬɶ ɨɛɪɨɛɤɢ ɪɟɚɝɟɧɬɚɦɢ, ɳɨ ɭɬɪɭɞɧɸє ʀɯ 
ɩɨɞɚɥɶɲɭ ɭɬɢɥɿɡɚɰɿɸ.  

4. Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɭɬɪɹɧɢɯ ɮɚɛɪɢɤ 
ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿєɸ-ɮɥɨɬɚɰɿєɸ ɩɨɪɿɜɧɹɧɨ ɿɡ ɪɟɚɝɟɧɬɧɢɦ ɦɟɬɨɞɨɦ ɞɨɡɜɨɥɹє 
ɨɞɟɪɠɚɬɢ ɜɢɳɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ: ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɡɚɜɢɫɥɢɯ 
ɪɟɱɨɜɢɧ – 88,5%, ɏɋɄ – 63,9%, ɯɪɨɦɭ (↑ȱ) – 96,7% ɩɪɢ ɩɨɱɚɬɤɨɜɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɜɿɞɩɨɜɿɞɧɨ, ɦɝ/ɞɦ3: 1985, 4300, 23, ɩɪɨɬɟ ɩɪɨɰɟɫ ɜɢɦɚɝɚє 
ɡɧɚɱɧɢɯ ɜɢɬɪɚɬ ɫɬɪɭɦɭ – 300 Ⱥ·ɝɨɞ/ɦ3, ɦɟɬɚɥɭ ɟɥɟɤɬɪɨɞɿɜ – 300 ɦɝ/ɞɦ3

, ɿ 
ɭɬɜɨɪɟɧɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɲɥɚɦɢ ɿ ɨɫɚɞɢ ɦɿɫɬɹɬɶ ɜɟɥɢɤɿ ɤɿɥɶɤɨɫɬɿ ɣɨɧɿɜ ɜɚɠɤɢɯ 
ɦɟɬɚɥɿɜ, ɛɚɪɜɧɢɤɿɜ, ɋɉȺɊ, ɭɬɢɥɿɡɚɰɿɹ ɹɤɢɯ ɫɬɜɨɪɸє ɩɪɨɛɥɟɦɭ. ɉɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɟɯɧɨɥɨɝɿʀ ɞɜɨɫɬɭɩɟɧɟɜɨʀ ɮɥɨɬɚɰɿʀ: ɛɟɡɧɚɩɿɪɧɨʀ ɬɚ ɧɚɩɿɪɧɨʀ, 
ɡɦɟɧɲɭɸɬɶɫɹ ɜɢɬɪɚɬɢ ɧɚ ɨɱɢɳɟɧɧɹ ɜɨɞɢ, ɚɥɟ ɧɟ ɜɢɪɿɲɭєɬɶɫɹ ɩɪɨɛɥɟɦɚ 
ɜɿɞɯɨɞɿɜ.  

5. Ⱥɧɚɥɿɡ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɧɚ ɬɪɢɤɨɬɚɠɧɢɯ 
ɮɚɛɪɢɤɚɯ ɿ ɦɿɫɬɹɬɶ ɜɢɫɨɤɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (1910 
ɦɝ/ɞɦ3) ɩɨɪɿɜɧɹɧɨ ɡ ɧɢɡɶɤɢɦ ȻɋɄ5 (230 ɦɝ/ɞɦ3), ɋɉȺɊ (ɞɨ 100 ɦɝ/ɞɦ3

), 

ɛɚɪɜɧɢɤɿɜ (ɞɨ 80 ɦɝ/ɞɦ3), ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ (ɫɜɢɧɰɸ, ɰɢɧɤɭ, ɦɿɞɿ, 
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ɡɚɥɿɡɚ, ɯɪɨɦɭ) ɬɚ ɧɟɜɟɥɢɤɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ (ɞɨ 250 ɦɝ/ɞɦ3
 

– ɜɨɪɫɢɧɤɢ, ɩɭɯ, ɜɨɥɨɤɧɢɫɬɿ ɜɿɞɯɨɞɢ), ɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ɮɥɨɬɚɰɿɣɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɬɚɤɢɯ ɫɬɨɤɿɜ ɩɨɤɚɡɚɥɢ, ɳɨ ɩɿɫɥɹ ɦɟɯɚɧɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɞɨɰɿɥɶɧɨ 
ɡɚɫɬɨɫɭɜɚɬɢ ɧɚ ɩɟɪɲɨɦɭ ɫɬɭɩɟɧɿ ɟɥɟɤɬɪɨɮɥɨɬɚɰɿɸ (ɝɭɫɬɢɧɚ ɫɬɪɭɦɭ 100-150 

Ⱥ/ɦ2, ɜɢɬɪɚɬɚ ɫɬɪɭɦɭ – 200 Ⱥ·ɝɨɞ/ɦ3, ɜɢɬɪɚɬɚ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ – 1,5-2 

ɤȼɬ/ɦ3), ɧɚ ɞɪɭɝɨɦɭ – ɪɟɚɝɟɧɬɧɭ ɧɚɩɿɪɧɭ ɮɥɨɬɚɰɿɸ ɬɪɢɜɚɥɿɫɬɸ 30 ɯɜ., 
ɧɚɫɢɱɟɧɧɹ ɜɨɞɢ ɩɨɜɿɬɪɹɦ 1-2 ɯɜ. ɩɿɞ ɬɢɫɤɨɦ 2-2,5 ɚɬɦ ɿ ɞɥɹ ɞɨɨɱɢɳɟɧɧɹ – 

ɮɿɥɶɬɪɭɜɚɧɧɹ ɧɚ ɡɟɪɧɢɫɬɢɯ ɮɿɥɶɬɪɚɯ (ɡ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɢɦ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦ) ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ.  

6. ȼɢɤɨɪɢɫɬɚɧɧɹ ɪɟɚɝɟɧɬɧɢɯ ɦɟɬɨɞɿɜ ɡ ɧɚɫɬɭɩɧɢɦ ɮɥɨɬɚɰɿɣɧɢɦ 
ɩɪɨɹɫɧɟɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ ɫɭɤɨɧɧɢɯ ɮɚɛɪɢɤ ɬɚ ɿɧɲɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɥɟɝɤɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɜɢɦɚɝɚє ɜɟɥɢɤɢɯ ɞɨɡ ɤɨɚɝɭɥɹɧɬɿɜ (ɧɚɩɪɢɤɥɚɞ, ɯɥɨɪɢɞɭ 
ɡɚɥɿɡɚ – 350-400 ɦɝ/ɞɦ3) ɿ ɩɿɞɥɭɠɭɜɚɧɧɹ ɫɟɪɟɞɨɜɢɳɚ (ɧɚɩɪɢɤɥɚɞ, ɜɚɩɧɨɦ) 
ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɞɚɥɟɧɧɹ ɛɚɪɜɧɢɤɿɜ ɬɚ ɿɧɲɢɯ ɡɚɛɪɭɞɧɟɧɶ. ɉɪɨɬɟ, ɧɚ 
ɩɿɞɫɬɚɜɿ ɞɨɫɥɿɞɠɟɧɶ ɡ ɛɿɨɬɟɫɬɭɜɚɧɧɹ ɜɢɡɧɚɱɟɧɨ, ɳɨ ɡɚɥɢɲɤɨɜɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɪɟɚɝɟɧɬɿɜ ɜɢɹɜɥɹɸɬɶ ɬɨɤɫɢɱɧɭ ɞɿɸ ɧɚ ɝɿɞɪɨɛɿɨɧɬɿɜ (ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ 
Daphnia magna) – ɜɠɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɭɥɶɮɚɬɭ ɡɚɥɿɡɚ 5 ɦɝ/ɞɦ3

 

ɡɚɮɿɤɫɨɜɚɧɨ ɬɨɤɫɢɱɧɿɫɬɶ ɫɟɪɟɞɨɜɢɳɚ, ɩɪɢ ɹɤɿɣ ɡɚ 6 ɞɿɛ ɝɢɧɟ 50% 
ɞɨɫɥɿɞɠɟɧɢɯ ɝɿɞɪɨɛɿɨɧɬɿɜ, ɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ 20 ɦɝ/ɞɦ3

 – ɡɚ 3 ɞɨɛɢ (ɫɢɥɶɧɚ 
ɬɨɤɫɢɱɧɿɫɬɶ).  

7. Ɋɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɮɥɨɬɚɰɿɣɧɢɦ ɜɿɞɨɤɪɟɦɥɟɧɧɹɦ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɳɨ ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ 
ɤɨɧɰɟɧɬɪɚɰɿɸ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɚɟɪɨɬɟɧɤɚɯ ɡɚ ɪɚɯɭɧɨɤ ɡɦɟɧɲɟɧɧɹ 
ɜɨɥɨɝɨɫɬɿ ɭɬɜɨɪɟɧɨɝɨ ɲɥɚɦɭ ɞɨ 94-95% (ɨɫɚɞ ɡ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ з 
99,5%), ɡɦɟɧɲɢɬɢ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɞɨ 20-30 ɯɜ. (ɭ ɜɬɨɪɢɧɧɢɯ 
ɜɿɞɫɬɿɣɧɢɤɚɯ – 1,5-2 ɝɨɞ.), ɨɛ’єɦ ɮɥɨɬɚɰɿɣɧɨɝɨ ɲɥɚɦɭ ɜ 10-12 ɪɚɡɿɜ 
ɩɨɪɿɜɧɹɧɨ ɿɡ ɨɛ’єɦɨɦ ɨɫɚɞɭ.  

8. ɇɚ ɩɿɞɫɬɚɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɛɚɪɜɧɢɤɿɜ, 
ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ) ɪɨɡɪɨɛɥɟɧɨ ɿ ɡɚɩɚɬɟɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɜ ɹɤɿɣ ɜɢɤɨɪɢɫɬɚɧɨ 
ɧɚɞɥɢɲɤɨɜɢɣ ɚɤɬɢɜɧɢɣ ɦɭɥ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɩɨɧɚɞ 300 ɦɝ/ɞɦ3, ɳɨ ɩɨɞɚɸɬɶ 
ɿɡ ɜɬɨɪɢɧɧɨɝɨ ɜɿɞɫɬɿɣɧɢɤɚ ɜ ɫɩɨɪɭɞɭ ɩɟɪɟɞ ɚɟɪɨɬɟɧɤɚɦɢ, ɜ ɹɤɨɫɬɿ ɹɤɨʀ 
ɡɚɫɬɨɫɨɜɚɧɨ ɮɥɨɬɚɰɿɣɧɢɣ ɛɿɨɤɨɚɝɭɥɹɬɨɪ, ɩɪɢɱɨɦɭ ɩɨɩɟɪɟɞɧɹ ɚɟɪɚɰɿɹ 
ɫɬɿɱɧɨʀ ɜɨɞɢ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɧɚɩɿɪɧɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɟɠɟɤɬɨɪɿɜ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɡɛɿɥɶɲɢɬɢ ɟɮɟɤɬ ɩɪɨɹɫɧɟɧɧɹ ɡɚ 
ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɧɚ 20-25% ɩɪɢ ɨɞɧɨɱɚɫɧɨɦɭ ɡɧɢɠɟɧɧɿ ȻɋɄɩɨɜɧ ɧɚ 
20-25%.   

9. Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿɣ ɭɫɬɚɧɨɜɰɿ 
ɞɨɡɜɨɥɢɜ ɪɨɡɪɨɛɢɬɢ ɬɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɦɨɥɨɤɨɡɚɜɨɞɭ, ɳɨ ɜɤɥɸɱɚє ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ, ɭɫɟɪɟɞɧɟɧɧɹ, 
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ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿɸ-ɮɥɨɬɚɰɿɸ ɿ ɡɚɛɟɡɩɟɱɭє ɩɪɢ ɝɭɫɬɢɧɿ ɫɬɪɭɦɭ 40-60 Ⱥ/ɦ2
, 

ɜɢɬɪɚɬɿ ɫɬɪɭɦɭ 100-150 Ⱥ·ɝɨɞ/ɦ3, ɜɢɬɪɚɬɿ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ 1-2 ɤȼɬ·ɝɨɞ/ɦ3
 

ɟɮɟɤɬɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɩɨɧɚɞ 96-98% ɩɪɢ 
ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 50-90 ɦɝ/ɞɦ3, ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ – 

80-86% ɩɪɢ ɩɨɱɚɬɤɨɜɢɯ ɏɋɄ 1200-1500 ɦɝ/ɞɦ3
.  

10. Ⱦɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɬɚ ɥɟɝɤɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɟɣ, ɫɭɦɿɲɿ 
ɩɨɩɟɪɟɞɧɶɨ ɨɱɢɳɟɧɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɿ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɮɟɤɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɪɨɡɪɨɛɥɟɧɨ ɟɮɟɤɬɢɜɧɭ, ɦɚɥɨɜɿɞɯɨɞɧɭ ɿ ɦɚɥɨɜɢɬɪɚɬɧɭ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɭ 
ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɭ ɬɟɯɧɨɥɨɝɿɸ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɹɤɭ ɞɨɫɥɿɞɠɟɧɨ ɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɬɚ ɞɨɫɥɿɞɧɨ-ɩɪɨɦɢɫɥɨɜɿɣ 
ɭɫɬɚɧɨɜɤɚɯ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ.  

11. ȼɢɤɨɪɢɫɬɚɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɪɟɚɤɬɨɪɿɜ, ɭɫɬɚɬɤɨɜɚɧɢɯ ɧɨɫɿɹɦɢ ɬɢɩɭ 
ȼȱə, ɡɚɛɟɡɩɟɱɭє ɫɬɚɛɿɥɶɧɿɫɬɶ ʀɯ ɪɨɛɨɬɢ - ɞɨɡɜɨɥɹє ɜɢɬɪɢɦɭɜɚɬɢ ɜɟɥɢɤɿ 
ɤɨɥɢɜɚɧɧɹ ɞɨɛɨɜɢɯ ɜɢɬɪɚɬ, ɫɟɡɨɧɧɭ ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɧɚɞɯɨɞɠɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɡɚɜɞɹɤɢ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɬɚ ɭɬɪɢɦɭɜɚɧɧɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɧɚ ɩɨɜɟɪɯɧɿ 
ɧɨɫɿʀɜ. Ʉɪɿɦ ɬɨɝɨ, ɡɦɟɧɲɭєɬɶɫɹ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɩɪɨɰɟɫɢ ɨɱɢɳɟɧɧɹ 
ɤɨɥɢɜɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɟɧɶ ɫɬɿɱɧɢɯ ɜɨɞ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɡɚɥɩɨɜɟ 
ɧɚɞɯɨɞɠɟɧɧɹ ɬɨɤɫɢɱɧɢɯ ɪɟɱɨɜɢɧ, ɨɫɤɿɥɶɤɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɡɚɫɟɥɹɸɬɶ ɧɨɫɿɣ 
ɹɤ ɡɡɨɜɧɿ, ɬɚɤ ɿ ɜ ɬɨɜɳɿ ɜɨɥɨɤɨɧ.  

12. ȼɢɤɨɪɢɫɬɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɿ ɜɩɪɨɜɚɞɠɟɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ 
ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɢɬɢ ɟɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɩɟɪɲɢɯ 
ɫɬɭɩɟɧɹɯ ɨɛɪɨɛɤɢ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ – ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɭɦɨɜɚɯ (75-82%) ɡ ɦɟɧɲɢɦ ɩɪɢɪɨɫɬɨɦ ɦɭɥɭ ɩɨɪɿɜɧɹɧɨ ɡ ɚɟɪɨɛɧɢɦ 
ɩɪɨɰɟɫɨɦ, ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɩɨɜɿɬɪɹ, ɚ ɜɿɞɬɚɤ ɿ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ.  

13. ȼ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɚɯ ɩɨɩɟɪɟɞɠɭєɬɶɫɹ ɫɩɭɯɚɧɧɹ 
ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɳɨ ɯɚɪɚɤɬɟɪɧɟ ɞɥɹ ɚɟɪɨɬɟɧɤɿɜ ɩɪɢ 
ɩɨɪɭɲɟɧɧɿ ɪɟɠɢɦɭ ʀɯ ɪɨɛɨɬɢ, ɚɞɠɟ ɧɢɬɱɚɫɬɿ ɛɚɤɬɟɪɿʀ, ɹɤɿ ɫɩɪɢɱɢɧɸɸɬɶ ɰɟ 
ɹɜɢɳɟ, ɞɨɛɪɟ ɡɚɤɪɿɩɥɸɸɬɶɫɹ ɧɚ ɜɨɥɨɤɧɚɯ ȼȱɃ ɿ ɧɟ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɜɬɨɪɢɧɧɿ 
ɜɿɞɫɬɿɣɧɢɤɢ. Ɍɢɦ ɫɚɦɢɦ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɜɢɫɨɤɚ ɹɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɿ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿɹ ɿɦɦɨɛɿɥɿɡɨɜɚɧɨʀ ɛɿɨɦɚɫɢ. 

14. ȼɩɪɨɜɚɞɠɟɧɚ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɛɿɨɬɟɯɧɨɥɨɝɿɹ 
ɡɞɿɣɫɧɸє ɧɟɡɧɚɱɧɿ ɜɩɥɢɜɢ ɧɚ ɞɨɜɤɿɥɥɹ: ɦɚɥɚ ɤɿɥɶɤɿɫɬɶ ɜɢɧɨɫɭ ɦɭɥɭ ɧɚ 
ɜɢɯɨɞɿ ɡ ɫɩɨɪɭɞ – 10-15 ɦɝ/ɞɦ3, ɜɿɞɫɭɬɧɿɫɬɶ ɚɟɪɨɡɨɥɶɧɢɯ ɜɢɤɢɞɿɜ, ɲɭɦɿɜ, 
ɧɟɝɚɬɢɜɧɢɯ ɟɫɬɟɬɢɱɧɢɯ ɜɪɚɠɟɧɶ.  

15. Ɂɚɜɞɹɤɢ ɭɬɜɨɪɟɧɧɸ ɜ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ, ɹɤɿ 
ɩɪɚɰɸɸɬɶ ɡɚ ɩɪɨɬɨɱɧɨɸ ɫɯɟɦɨɸ, ɛɿɨɤɨɧɜɟєɪɚ, ɹɤɢɣ ɫɤɥɚɞɚɸɬɶ ɝɿɞɪɨɛɿɨɧɬɢ 
ɜɿɞ ɛɚɤɬɟɪɿɣ ɿ ɧɚɣɩɪɨɫɬɿɲɢɯ ɞɨ ɤɨɥɨɜɟɪɬɨɤ ɿ ɱɟɪɜ’ɹɤɿɜ, ɜɿɞɛɭɜɚєɬɶɫɹ ɹɤ 
ɟɮɟɤɬɢɜɧɟ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɡɚ ɨɪɝɚɧɿɱɧɨɸ ɪɟɱɨɜɢɧɨɸ 
ɫɬɿɱɧɢɯ ɜɨɞ, ɬɚɤ ɿ ɡɦɟɧɲɟɧɧɹ ɩɪɢɪɨɫɬɭ ɛɿɨɦɚɫɢ (ɞɨ 30%), ɹɤɚ ɩɪɨɞɭɤɭєɬɶɫɹ 
ɧɚ ɧɨɫɿɹɯ ȼȱə ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ, ɿ ʀʀ ɦɿɧɟɪɚɥɿɡɚɰɿɹ (ɞɨ 50%), ɚ ɰɟ, ɜ ɫɜɨɸ 
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ɱɟɪɝɭ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɤɨɲɬɿɜ ɧɚ ɨɛɪɨɛɤɭ ɬɚ ɭɬɢɥɿɡɚɰɿɸ 
ɨɫɚɞɿɜ. Ɉɫɚɞɢ ɩɿɫɥɹ ɡɧɟɜɨɞɧɟɧɧɹ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ ɞɨɛɪɢɜɚ, 
ɹɤ ɰɟ ɡɞɿɣɫɧɸєɬɶɫɹ, ɧɚɩɪɢɤɥɚɞ, ɧɚ ɪɟɤɨɧɫɬɪɭɣɨɜɚɧɢɯ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ 
ɛɿɨɬɟɯɧɨɥɨɝɿєɸ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɥɿɤɚɪɧɿ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ Ɇȼɋ 
ɍɤɪɚʀɧɢ ɦ. Ʉɢєɜɚ. 

16. Ɋɨɡɪɨɛɥɟɧɚ ɛɿɨɬɟɯɧɨɥɨɝɿɹ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɭ ɧɚɞɿɣɧɿɫɬɶ ɹɤɨɫɬɿ 
ɨɱɢɳɟɧɧɹ – ɜɿɞɫɭɬɧɿɫɬɶ ɩɪɨɫɤɨɤɭ ɡɚ ɡɚɜɢɫɥɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɝɚɪɚɧɬɿɸ 
ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɭɫɬɚɧɨɜɥɟɧɢɦ ɧɨɪɦɚɦ ɫɤɢɞɭ ɜ ɪɿɱɤɭ. 
Ʉɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɟɧɶ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ ɩɪɢ ɜɩɪɨɜɚɞɠɟɧɧɿ ɛɿɨɬɟɯɧɨɥɨɝɿʀ 
ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɢ ɝɪɚɧɢɱɧɨ-

ɞɨɩɭɫɬɢɦɿ ɞɨ ɫɤɢɞɭ ɜ ɪɿɱɤɭ: ɏɋɄ – 19-66 ɦɝ/ɞɦ3
 (ɧɨɪɦɚ 84,59 ɦɝ/ɞɦ3

), 

ɚɡɨɬɭ ɚɦɨɧɿɣɧɨɝɨ 0-0,49 ɦɝ/ɞɦ3
 (ɧɨɪɦɚ 1,14 ɦɝ/ɞɦ3), ɧɿɬɪɢɬɿɜ – 0,03 ɦɝ/ɞɦ3

 

(ɧɨɪɦɚ 0,08 ɦɝ/ɞɦ3), ɧɿɬɪɚɬɿɜ – 15,8 ɦɝ/ɞɦ3
 (ɧɨɪɦɚ 40 ɦɝ/ɞɦ3

). 

17. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɿ ɪɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɪɨɡɪɚɯɭɧɤɭ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɡɚ ɨɤɢɫɧɨɸ ɩɨɬɭɠɧɿɫɬɸ ɡɚ ɏɋɄ, ɳɨ ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɢɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɿ 
ɩɚɪɚɦɟɬɪɢ ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ ɜ ɡɚɥɟɠɧɨɫɬɿ 
ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɯɨɞɿ ɜ ɛɿɨɪɟɚɤɬɨɪɢ, ɜɢɤɨɪɢɫɬɚɧɚ 
ɩɪɢ ɪɨɡɪɨɛɰɿ ɪɟɤɨɦɟɧɞɚɰɿɣ ɳɨɞɨ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɡɚ ɬɟɯɧɨɥɨɝɿєɸ ɛɚɝɚɬɨɫɬɭɩɟɧɟɜɨɝɨ 
ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  

18. Ɋɨɡɪɨɛɥɟɧɚ ɤɨɦɩɥɟɤɫɧɚ ɬɟɯɧɨɥɨɝɿɹ ɜɩɪɨɜɚɞɠɟɧɚ ɧɚ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞɚɯ ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ; ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ «ɋɜɿɬ ɲɤɿɪɢ» 
ɦ. Ȼɨɥɟɯɿɜ ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨʀ ɨɛɥɚɫɬɿ; ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ 
«Ɋɚɞɢɜɢɥɿɜɦɨɥɨɤɨ» Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ; ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ 
ɦɿɫɬɚ ɋɿɦɮɟɪɨɩɨɥɹ; ɫɟɥɢɳɚ Ʉɜɚɫɢɥɿɜ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ; ɧɚ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞɚɯ ɉɊȺɌ ȺɉɄ «Ɂɨɪɹ» (ɫ. Ʉɥɟɜɚɧɶ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ); ɧɚ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞɚɯ ɥɿɤɚɪɧɿ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ Ɇȼɋ ɍɤɪɚʀɧɢ ɦɿɫɬɚ Ʉɢєɜɚ. 
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ɁȺȽȺɅЬɇȱ ȼɂɋɇɈȼɄɂ 

ȼ ɦɨɧɨɝɪɚɮɿʀ ɜɢɪɿɲɟɧɚ ɜɚɠɥɢɜɚ ɧɚɪɨɞɧɨɝɨɫɩɨɞɚɪɫɶɤɚ ɩɪɨɛɥɟɦɚ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɛɚɝɚɬɨ-ɤɨɦɩɨɧɟɧɬɧɢɦ ɫɤɥɚɞɨɦ ɿ ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɸ ɧɚɞɯɨɞɠɟɧɧɹ, ɲɥɹɯɨɦ 

ɜɫɬɚɧɨɜɥɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɢɯ ɭɦɨɜ ɿ ɦɟɠ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ 
ɦɟɬɨɞɿɜ ɩɟɪɟɞ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɭɱɚɫɧɢɯ ɛɿɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, ɞɨɫɥɿɞɠɟɧɧɹ 
ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɡɚ ɨɪɝɚɧɿɱɧɢɦɢ ɡɚɛɪɭɞɧɟɧɧɹɦɢ ɫɬɿɱɧɢɯ ɜɨɞ. 

1. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɜɢɞɚɥɟɧɧɹ ɬɨɤɫɢɱɧɢɯ ɞɥɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɿɨɥɨɝɿɱɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɋɉȺɊ, ɛɚɪɜɧɢɤɿɜ, 
ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ) ɜɫɬɚɧɨɜɥɟɧɨ ɪɚɰɿɨɧɚɥɶɧɭ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɧɚɞɥɢɲɤɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɩɨɧɚɞ 300 ɦɝ/ɞɦ3, ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ – 20 

ɯɜ. ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɫɬɭɩɟɧɹ ɜɢɞɚɥɟɧɧɹ ɣɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ – 80-90%, 

ɪɨɡɪɨɛɥɟɧɨ ɧɨɜɭ ɜɞɨɫɤɨɧɚɥɟɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɮɥɨɬɚɰɿɣɧɨʀ ɤɚɦɟɪɢ, 
ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɡɛɨɪɭ ɬɚ ɜɿɞɜɟɞɟɧɧɹ ɲɥɚɦɭ ɿ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɟɥɟɦɟɧɬɿɜ 
ɬɟɯɧɨɥɨɝɿʀ.  

2. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɥɨɬɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ (ɧɚɩɿɪɧɨʀ 
ɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ) ɞɥɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɭ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ (90-98%) 

ɩɪɨɬɹɝɨɦ ɞɨɫɢɬɶ ɤɨɪɨɬɤɨɝɨ (20-30 ɯɜ.) ɱɚɫɭ ʀɯ ɩɟɪɟɛɭɜɚɧɧɹ ɭ ɮɥɨɬɚɰɿɣɧɢɯ 
ɭɫɬɚɧɨɜɤɚɯ, ɬɪɚɧɫɮɨɪɦɚɰɿɸ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɪɟɱɨɜɢɧ ɜ ɛɿɨɥɨɝɿɱɧɨ 
ɞɨɫɬɭɩɧɿ ɮɨɪɦɢ, ɡɧɢɠɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ȻɋɄ ɿ ɏɋɄ ɞɨ ɜɟɥɢɱɢɧ, ɳɨ 
ɞɨɩɭɫɤɚɸɬɶɫɹ ɧɚ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ.  

3. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɩɟɪɲɢɯ 
ɫɬɚɞɿɹɯ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɞɚє 
ɡɦɨɝɭ ɜɢɞɚɥɢɬɢ ɨɫɧɨɜɧɭ ɤɿɥɶɤɿɫɬɶ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ (75-82%), 

ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɩɨɜɿɬɪɹ ɧɚ з50%, ɩɨɪɿɜɧɹɧɨ ɿɡ ɩɨɱɚɬɤɨɜɨɸ ɚɟɪɨɛɧɨɸ 
ɫɬɚɞɿєɸ, ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ ɡɚ ɫɭɯɨɸ ɪɟɱɨɜɢɧɨɸ ɜ 5-10 ɪɚɡɿɜ. 

4. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɝɿɞɪɨɞɢɧɚɦɿɱɧɭ ɦɨɞɟɥɶ ɛɿɨɪɟɚɤɬɨɪɿɜ ɡ 
ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɹɤɭ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɭ ɜɢɝɥɹɞɿ 
ɫɩɿɜɜɿɫɧɢɯ ɰɢɥɿɧɞɪɿɜ ɡ ɪɭɯɨɦ ɜɨɞɢ ɦɿɠ ɧɢɦɢ. Ɋɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɿ 
ɦɨɞɟɥɿ ɪɨɡɩɨɞɿɥɭ ɲɜɢɞɤɨɫɬɟɣ ɿ ɬɟɦɩɟɪɚɬɭɪ. ɇɚɩɪɚɰɶɨɜɚɧɿ ɦɨɞɟɥɿ ɞɚɸɬɶ 
ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɪɚɯɭɜɚɬɢ ɪɨɡɩɨɞɿɥ ɲɜɢɞɤɨɫɬɟɣ ɩɨɬɨɤɭ ɜ ɛɿɨɪɟɚɤɬɨɪɿ ɩɪɢ 
ɜɢɬɿɤɚɧɧɿ ɪɿɞɢɧɢ (ɜɞɭɜɚɧɧɿ ɩɨɜɿɬɪɹ) ɱɟɪɟɡ ɨɬɜɨɪɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ 
ɦɚɫɨɨɛɦɿɧɭ ɜ ɫɩɨɪɭɞɿ, ɤɨɟɮɿɰɿєɧɬ ɨɩɨɪɭ ɬɚ ɜɬɪɚɬɢ ɬɢɫɤɭ, ɡɞɿɣɫɧɢɬɢ ɜɢɛɿɪ 
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ɞɿɚɦɟɬɪɚ ɿ ɞɨɜɠɢɧɢ ɩɟɪɮɨɪɨɜɚɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɬɚ ɛɿɨɪɟɚɤɬɨɪɚ, ɪɨɡɦɿɪɿɜ 
ɩɟɪɮɨɪɚɰɿʀ.  

5. ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɤɿɧɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜ ɚɧɚɟɪɨɛɧɢɯ, 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɢɬɨɦɚ ɲɜɢɞɤɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ 
ɪɟɱɨɜɢɧ ɞɨɫɹɝɚє ɡɧɚɱɧɢɯ ɜɟɥɢɱɢɧ ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɩɪɨɰɟɫɿ ɧɚ ȱ ɫɬɭɩɟɧɿ ɿ 
ɡɦɟɧɲɭєɬɶɫɹ ɜ ɧɚɫɬɭɩɧɢɯ. Ɍɚɤ, ɩɢɬɨɦɚ ɲɜɢɞɤɿɫɬɶ ɞɟɫɬɪɭɤɰɿʀ, ɦɝ 
ɏɋɄ/(ɝ·ɝɨɞ.), ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ ɞɨɫɹɝɚє 45, ɜ 
ɚɧɚɟɪɨɛɧɨɦɭ ȱȱ – 24, ɳɨ ɩɟɪɟɜɢɳɭє ɲɜɢɞɤɨɫɬɿ ɜ ɬɪɚɞɢɰɿɣɧɢɯ  ɚɟɪɨɬɟɧɤɚɯ 
ɜɿɞɩɨɜɿɞɧɨ ɜ 7,3 ɬɚ 4 ɪɚɡɢ.  

6. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚ ɜɫɿɯ ɫɬɭɩɟɧɹɯ ɨɱɢɳɟɧɧɹ ɜ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ɞɨɫɹɝɚєɬɶɫɹ ɜɢɫɨɤɚ ɨɤɢɫɧɚ ɩɨɬɭɠɧɿɫɬɶ: ɜ ɚɧɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɚɯ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ 8000 ɬɚ 4500 ɝ/(ɦ3·ɞɨɛɭ), ɜɿɞɩɨɜɿɞɧɨ; ɜ 
ɚɧɨɤɫɢɞɧɢɯ ȱ ɬɚ ȱȱ ɫɬɭɩɟɧɿɜ – 2000 ɬɚ 650 ɝ/(ɦ3·ɞɨɛɭ), ɜ ɚɟɪɨɛɧɨɦɭ – 500 

ɝ/(ɦ3·ɞɨɛɭ) ɩɪɢ ɏɋɄ ɧɟɨɱɢɳɟɧɨʀ ɫɬɿɱɧɨʀ ɜɨɞɢ ɩɨɧɚɞ 4000 ɦɝ/ɞɦ3, ɡɚɜɞɹɤɢ 
ɫɬɜɨɪɟɧɧɸ ɧɟɨɛɯɿɞɧɢɯ ɭɦɨɜ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɸ ɜɢɫɨɤɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɞɨ 20 ɝ/ɞɦ3

 ɲɥɹɯɨɦ ʀɯ ɿɦɦɨɛɿɥɿɡɚɰɿʀ 
ɧɚ ɜɢɫɨɤɨɪɨɡɜɢɧɟɧɿɣ ɩɨɜɟɪɯɧɿ ɧɨɫɿʀɜ.  

7. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɫɩɨɪɭɞ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɡɚ 
ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ, ɹɤɚ ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɢɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ 
ɚɧɚɟɪɨɛɧɢɯ, ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ. Ɇɟɬɨɞɢɤɭ ɜɢɤɨɪɢɫɬɚɧɨ ɜ 
ɩɪɨɦɢɫɥɨɜɢɯ ɭɦɨɜɚɯ ɩɪɢ ɪɨɡɪɨɛɰɿ ɪɟɤɨɦɟɧɞɚɰɿɣ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɿɸ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ.  

8. ȼ ɪɟɡɭɥɶɬɚɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ  ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɢɬɢ ɝɥɢɛɨɤɭ ɞɟɫɬɪɭɤɰɿɸ ɨɪɝɚɧɿɱɧɢɯ 
ɚɡɨɬɜɦɿɫɧɢɯ ɫɩɨɥɭɤ – ɧɚ 98-99% ɩɪɢ ɞɨɫɹɝɧɟɧɧɿ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ 
ɛɿɨɪɟɚɤɬɨɪɿɜ, ɝ Nɨɪɝ/(ɦ3/ɞɨɛɭ): ɚɧɚɟɪɨɛɧɢɯ ȱ ɿ ȱȱ – 200 ɿ 85, ɚɧɨɤɫɢɞɧɢɯ ȱ ɿ ȱȱ 
– ɩɨɧɚɞ 30 ɿ 15, ɚɟɪɨɛɧɨɝɨ – 10; ɧɿɬɪɢ-ɞɟɧɿɬɪɢɮɿɤɚɰɿɸ, ɚɧɚɦɨɤɫ-ɩɪɨɰɟɫ ɡ 
ɨɞɟɪɠɚɧɧɹɦ ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɡɚ ɫɩɨɥɭɤɚɦɢ ɚɡɨɬɭ.    

9. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚɜɞɹɤɢ ɡɚɛɟɡɩɟɱɟɧɧɸ ɩɪɢ ɩɨɩɟɪɟɞɧɿɣ ɨɛɪɨɛɰɿ ɭ 
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɜɿɞɫɭɬɧɨɫɬɿ ɬɨɤɫɢɱɧɢɯ ɪɟɱɨɜɢɧ, 
ɛɿɨɞɨɫɬɭɩɧɨɫɬɿ ɤɨɥɨʀɞɧɨ-ɪɨɡɱɢɧɟɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ ɫɬɜɨɪɟɧɧɸ ɜ 
ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɧɟɨɛɯɿɞɧɢɯ ɭɦɨɜ: ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ; ɩɟɪɟɦɿɲɭɜɚɧɧɹ; ɜɥɚɲɬɭɜɚɧɧɹ ɜɨɥɨɤɧɢɫɬɢɯ ɧɨɫɿʀɜ ɡ 
ɩɢɬɨɦɨɸ ɩɨɜɟɪɯɧɟɸ, ɦ3/ɦ3: ɜ ɚɧɚɟɪɨɛɧɢɯ – 4000,  ɚɧɨɤɫɢɞɧɢɯ ȱ – 1500 ɿ ȱȱ – 

500, ɚɟɪɨɛɧɨɦɭ – 400; ɧɚ ɩɨɜɟɪɯɧɿ ɧɨɫɿʀɜ ɭɬɜɨɪɸєɬɶɫɹ ɛɿɨɰɟɧɨɡ 
ɝɿɞɪɨɛɿɨɧɬɿɜ, ɹɤɢɣ ɡɞɿɣɫɧɸє ɟɮɟɤɬɢɜɧɟ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ (ɡɚ ɏɋɄ – 

96-98,8%), ɡɦɟɧɲɟɧɧɹ ɩɪɢɪɨɫɬɭ ɛɿɨɦɚɫɢ (ɞɨ 30%) ɬɚ ɡɛɿɥɶɲɟɧɧɹ 
ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɩɨɧɚɞ 50%, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɤɨɲɬɿɜ ɧɚ 
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ɭɬɢɥɿɡɚɰɿɸ ɨɫɚɞɿɜ. Ɂɧɟɜɨɞɧɟɧɿ ɨɫɚɞɢ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɹɤɨɫɬɿ 
ɞɨɛɪɢɜɚ. 

10. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɿɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ 
ɡɚɛɪɭɞɧɟɧɶ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɋɉȺɊ, ɛɚɪɜɧɢɤɿɜ, ɣɨɧɿɜ 
ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ), ɪɨɡɪɨɛɥɟɧɨ ɿ ɡɚɩɚɬɟɧɬɨɜɚɧɨ ɬɟɯɧɨɥɨɝɿɸ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɛɿɨɤɨɚɝɭɥɹɰɿєɸ-ɮɥɨɬɚɰɿєɸ. ȼɩɪɨɜɚɞɠɟɧɧɹ 
ɬɟɯɧɨɥɨɝɿʀ ɞɨɡɜɨɥɢɥɨ ɡɛɿɥɶɲɢɬɢ ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɣɨɧɿɜ 
ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɞɨ 80-90%.  

11. Ɋɨɡɪɨɛɥɟɧɿ ɬɚ ɞɨɫɥɿɞɠɟɧɿ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɦɟɬɨɞɚɦɢ 
ɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɮɥɨɬɚɰɿʀ, ɟɥɟɤɬɪɨɤɨɚɝɭɥɹɰɿʀ-ɮɥɨɬɚɰɿʀ, ɛɿɨɤɨɚɝɭɥɹɰɿʀ-
ɮɥɨɬɚɰɿʀ ɡɚɫɬɨɫɨɜɚɧɿ ɧɚ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ ɪɹɞɭ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ 
ɍɤɪɚʀɧɢ ɬɚ Ɋɨɫɿɣɫɶɤɨʀ Ɏɟɞɟɪɚɰɿʀ: ɲɤɿɪɹɧɢɯ ɡɚɜɨɞɿɜ, ɯɭɬɪɹɧɢɯ, ɫɭɤɨɧɧɢɯ, 
ɬɪɢɤɨɬɚɠɧɢɯ ɮɚɛɪɢɤ, ɫɨɥɨɞɨɜɨɝɨ ɬɚ ɦɨɥɨɤɨɡɚɜɨɞɿɜ, ɚ ɬɚɤɨɠ ɪɨɡɪɨɛɥɟɧɨ ɿ 
ɩɟɪɟɞɚɧɨ ɩɪɨɟɤɬɧɢɦ ɨɪɝɚɧɿɡɚɰɿɹɦ ɬɚ ɩɿɞɩɪɢєɦɫɬɜɚɦ ɪɟɤɨɦɟɧɞɚɰɿʀ ɧɚ 
ɩɪɨɟɤɬɭɜɚɧɧɹ, ɪɟɤɨɧɫɬɪɭɤɰɿɸ ɬɚ ɛɭɞɿɜɧɢɰɬɜɨ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɩɟɪɟɞ 
ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɧɨɜɨɸ ɬɟɯɧɨɥɨɝɿєɸ. 

12. Ɋɨɡɪɨɛɥɟɧɭ ɬɟɯɧɨɥɨɝɿɸ ɜɩɪɨɜɚɞɠɟɧɨ ɧɚ ɨɱɢɫɧɢɯ ɫɬɚɧɰɿɹɯ: ɦɿɫɬɚ 
ɋɿɦɮɟɪɨɩɨɥɹ; ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ «Ɂɨɪɹ» Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ; 
ɫɟɥɢɳɚ Ʉɜɚɫɢɥɿɜ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ; ɦɨɥɨɤɨɩɟɪɟɪɨɛɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ 
«Ɋɚɞɢɜɢɥɿɜɦɨɥɨɤɨ» Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ; ɥɿɤɚɪɧɿ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ 
Ɇȼɋ ɍɤɪɚʀɧɢ ɦ. Ʉɢєɜɚ; ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ ɦ. ɋɥɚɜɭɬɚ ɏɦɟɥɶɧɢɰɶɤɨʀ 
ɨɛɥɚɫɬɿ; ɲɤɿɪɹɧɨɝɨ ɡɚɜɨɞɭ «ɋɜɿɬ ɲɤɿɪɢ» ɦ. Ȼɨɥɟɯɿɜ ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨʀ 
ɨɛɥɚɫɬɿ. 

ȼɩɪɨɜɚɞɠɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ ɧɚɞɿɣɧɿɫɬɶ 
ɨɱɢɳɟɧɧɹ ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɩɨɤɚɡɧɢɤɢ ɨɱɢɳɟɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɪɿɜɧɿ ɧɨɪɦɚɬɢɜɧɢɯ ɜɢɦɨɝ ɬɚ ɩɨɪɿɜɧɹɧɨ ɡ ɬɪɚɞɢɰɿɣɧɢɦɢ 
ɬɟɯɧɨɥɨɝɿɹɦɢ ɟɤɨɧɨɦɿɸ ɟɧɟɪɝɟɬɢɱɧɢɯ ɜɢɬɪɚɬ ɿ ɜɢɬɪɚɬ ɧɚ ɨɛɪɨɛɤɭ ɬɚ 
ɭɬɢɥɿɡɚɰɿɸ ɨɫɚɞɿɜ.  
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Ⱦɨɞɚɬɨɤ Ⱥ 

Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɿ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ 
ɫɬɭɩɟɧɟɜɢɯ ɛɿɨɪɟɚɤɬɨɪɚɯ ɡɚ ɏɋɄ ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 

ɪɟɱɨɜɢɧ (ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɏɋɄ) 
 

  
Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ 
ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (ȿ) 

ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ (ɏɋɄɩɨɱ) 

ɜ ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ 

Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɜɿɞ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (E) 

ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ (ɏɋɄɩɨɱ) ɜ 
ɚɧɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 

 

  
Ɋɢɫ. 3. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ 
ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (E) 

ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ (ɏɋɄɩɨɱ) 

ɜ ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱ ɫɬɭɩɟɧɹ 

Ɋɢɫ. 4. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɜɿɞ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (E) 

ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ (ɏɋɄɩɨɱ) ɜ 
ɚɧɨɤɫɢɞɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ ȱȱ ɫɬɭɩɟɧɹ 

 

 
Ɋɢɫ. 5. Ɂɚɥɟɠɧɿɫɬɶ ɟɮɟɤɬɭ ɨɱɢɳɟɧɧɹ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ ɏɋɄ (E) 

 ɜɿɞ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ (ɏɋɄɩɨɱ) ɜ ɚɟɪɨɛɧɨɦɭ ɛɿɨɪɟɚɤɬɨɪɿ 
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Ⱦɨɞɚɬɨɤ Ȼ 

Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɿ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ 
ɡɚ ɏɋɄ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɜɢɯɨɞɿ (ɡɚ ɩɨɤɚɡɧɢɤɨɦ 

ɏɋɄ) 

  

Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɞɟɫɬɪɭɤɬɢɜɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ 

ɫɬɭɩɟɧɹ (Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 

(ɏɋɄɤɿɧ) 

Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ ɞɟɫɬɪɭɤɬɢɜɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ 

ȱȱ ɫɬɭɩɟɧɹ (Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ 

(ɏɋɄɤɿɧ) 

 

  

Ɋɢɫ. 3. Ɂɚɥɟɠɧɿɫɬɶ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ 
(Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɏɋɄɤɿɧ) 

Ɋɢɫ. 4. Ɂɚɥɟɠɧɿɫɬɶ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ 
ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ 
(Ɉɉ) ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɏɋɄɤɿɧ) 

 

 
 

Ɋɢɫ. 5. Ɂɚɥɟɠɧɿɫɬɶ ɨɤɢɫɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ (Ɉɉ) 
 ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɏɋɄɤɿɧ) 
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Ⱦɨɞɚɬɨɤ ȼ 

Ƚɪɚɮɿɤɢ ɩɨɞɜɿɣɧɢɯ ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɿɧɟɬɢɱɧɢɯ 
ɤɨɧɫɬɚɧɬ  ɩɪɨɰɟɫɭ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɛɿɨɪɟɚɤɬɨɪɚɯ 
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Ɋɢɫ. 1. Ƚɪɚɮɿɤ ɩɨɞɜɿɣɧɢɯ ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ  

ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ 
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Ɋɢɫ. 2. Ƚɪɚɮɿɤ ɩɨɞɜɿɣɧɢɯ ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ  

ɞɥɹ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ 
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Ɋɢɫ. 3. Ƚɪɚɮɿɤ ɩɨɞɜɿɣɧɢɯ ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ  
ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱ ɫɬɭɩɟɧɹ 

 

 

 

 

Ɋɢɫ. 4. Ƚɪɚɮɿɤ ɩɨɞɜɿɣɧɢɯ ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ  
ɞɥɹ ɚɧɨɤɫɢɞɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ȱȱ ɫɬɭɩɟɧɹ 
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Ɋɢɫ. 5. Ƚɪɚɮɿɤ ɩɨɞɜɿɣɧɢɯ ɨɛɟɪɧɟɧɢɯ ɜɟɥɢɱɢɧ  
ɞɥɹ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ   
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Ⱦɨɞɚɬɨɤ Ƚ 

Ɇɿɤɪɨɮɨɬɨɡɧɿɦɤɢ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɝɨ ɦɭɥɭ ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ 
ɛɿɨɪɟɚɤɬɨɪɿɜ (ɯ400) 
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Ⱦɨɞɚɬɨɤ Ⱦ 

Ƚɪɚɧɭɥɨɭɬɜɨɪɟɧɧɹ ɭ ɜɿɥɶɧɨɩɥɚɜɚɸɱɨɦɭ ɦɭɥɿ (ɯ400) 
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Ⱦɨɞɚɬɨɤ ɀ 

Ɇɿɤɪɨɮɨɬɨɡɧɿɦɤɢ «ɜɫɩɭɯɲɨɝɨ» ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ (ɯ400) 
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Ⱦɨɞɚɬɨɤ Ɂ 

Ɇɿɤɪɨɮɨɬɨɡɧɿɦɤɢ ɧɨɫɿʀɜ ȼȱə ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ 
ɚɧɨɤɫɢɞɧɢɯ ɿ ɚɟɪɨɛɧɢɯ ɛɿɨɪɟɚɤɬɨɪɿɜ  

 

 
 

ɯ400 

 

 
 

ɯ400 
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ɯ400 

 

 
 

ɯ200 
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ɯ600 

 

 
 

ɯ200 

 

  

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 286 

 Ⱦɨɞɚɬɨɤ Ʉ 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɜɢɪɨɛɧɢɱɚ ɭɫɬɚɧɨɜɤɚ ɡ ɚɧɚɟɪɨɛɧɨ-ɚɟɪɨɛɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɋɥɚɜɭɬɫɶɤɨɝɨ ɫɨɥɨɞɨɜɨɝɨ ɡɚɜɨɞɭ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1. Ɏɨɬɨ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɩɿɞ ɱɚɫ ɦɨɧɬɚɠɭ (ɡɜɟɪɯɭ) ɿ ɩɿɫɥɹ 
ɞɨɫɥɿɞɠɟɧɶ (ɜɧɢɡɭ) 
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Ɋɢɫ. 2. Ɏɨɬɨ ɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɩɿɞ ɱɚɫ ɦɨɧɬɚɠɭ (ɡɜɟɪɯɭ) ɿ ɚɧɨɤɫɢɞɧɨɝɨ 
ɩɪɢ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɜɢɩɪɨɛɭɜɚɧɧɿ (ɡɧɢɡɭ) 
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Ɋɢɫ. 3. Ɏɨɬɨ ɚɧɚɟɪɨɛɧɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ ɩɿɞ ɱɚɫ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɜɢɩɪɨɛɭɜɚɧɧɹ 
(ɡɜɟɪɯɭ) ɿ ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɩɿɞ ɱɚɫ ɦɨɧɬɚɠɭ 

(ɡɧɢɡɭ) 
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Ⱦɨɞɚɬɨɤ Ʌ 

Ɉɱɢɫɧɿ ɫɩɨɪɭɞɢ ɥɿɤɚɪɧɿ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ Ɇȼɋ ɍɤɪɚʀɧɢ ɦ. Ʉɢєɜɚ ɩɿɫɥɹ 
ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɡɚ ɧɨɜɨɸ ɛɿɨɬɟɯɧɨɥɨɝɿєɸ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1. Ɏɨɬɨ ɨɱɢɫɧɨʀ ɫɬɚɧɰɿʀ ɡ ɛɿɨɪɟɚɤɬɨɪɚɦɢ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ (ɡɜɟɪɯɭ) ɿ ɨɤɪɟɦɨɝɨ ɛɿɨɪɟɚɤɬɨɪɚ (ɡɧɢɡɭ)  
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Ɋɢɫ.2. Ɏɨɬɨ ɭɫɬɚɧɨɜɤɢ ɮɿɥɶɬɪɚɰɿɣɧɢɯ ɦɿɲɤɿɜ (ɡɜɟɪɯɭ) ɬɚ ɩɚɪɤɭ ɥɿɤɚɪɧɿ ɡɿ 
ɫɬɚɜɤɨɦ, ɜ ɹɤɢɣ ɜɿɞɜɨɞɹɬɶ ɨɱɢɳɟɧɭ ɫɬɿɱɧɭ ɜɨɞɭ (ɡɧɢɡɭ) 
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ɇɚɭɤɨɜɟ ɜɢɞɚɧɧɹ 

 
 

 

ɋɚɛɥɿɣ Ʌɚɪɢɫɚ Ⱥɧɞɪɿʀɜɧɚ 
 

 

 

Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɟ ɬɚ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ  
ɜɢɫɨɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 

 

  Ɇɨɧɨɝɪɚɮɿɹ 

 

 

Ⱦɪɭɤɭєɬɶɫɹ ɜ ɚɜɬɨɪɫɶɤɿɣ ɪɟɞɚɤɰɿʀ 

 

 

 

 

 

 

 

 

 

 

 

 

 


