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4 

 

Вɫɬɭɩ 

 

ȼ ɿɧɞɢɜɿɞɭɚɥьɧɿɣ ɪɨɛɨɬɿ ɫɬɭɞɟɧɬɢ ɜɢɤɨɧɭɸɬь 
ɤɨɦɩɨɧɭɜɚɧɧɹ ɛɚɥɤɨɜɨɝɨ ɩɟɪɟɤɪɢɬɬɹ ɧɚɞɡɟɦɧɨɝɨ ɩɿɲɨɯɿɞɧɨɝɨ 
ɩɟɪɟɯɨɞɭ, ɪɨɡɪɚɯɭɧɤɢ ɫɬɚɥɟɜɨɝɨ ɧɚɫɬɢɥɭ, ɛɚɥɤɢ ɧɚɫɬɢɥɭ ɭ 
ɜɢɝɥɹɞɿ ɩɪɨɤɚɬɧɨɝɨ ɞɜɨɬɚɜɪɚ ɚɛɨ ɲɜɟɥɟɪɚ, ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 
ɫɤɥɚɞɟɧɨɝɨ ɞɜɨɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɬɚ ɰɟɧɬɪɚɥьɧɨ-ɫɬɢɫɧɭɬɨʀ 
ɧɚɫɤɪɿɡɧɨʀ ɤɨɥɨɧɢ, ɜɢɤɨɧɚɧɨʀ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ ɚɛɨ ɞɜɨɯ 
ɞɜɨɬɚɜɪɿɜ, ɡ’єɞɧɚɧɢɯ ɦɿɠ ɫɨɛɨɸ ɩɥɚɧɤɚɦɢ ɡ ɲɢɪɨɤɨɲɬɚɛɨɜɨʀ 
ɫɬɚɥɿ, ɚ ɬɚɤɨɠ ɜɢɤɨɧɭɸɬь ɪɨɡɪɚɯɭɧɨɤ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɜɭɡɥɿɜ 
ɤɨɧɫɬɪɭɤɰɿɣ. 

Іɧɞɢɜɿɞɭɚɥьɧɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚєɬьɫɹ ɡ ɪɨɡɪɚɯɭɧɤɨɜɨ-

ɩɨɹɫɧɸɜɚɥьɧɨʀ ɡɚɩɢɫɤɢ ɨɛɫɹɝɨɦ 25…30 ɫɬɨɪɿɧɨɤ ɞɪɭɤɨɜɚɧɨɝɨ 
ɬɟɤɫɬɭ ɧɚ ɚɪɤɭɲɚɯ ɮɨɪɦɚɬɭ Ⱥ4 ɱɟɪɟɡ 1,5 ɿɧɬɟɪɜɚɥɢ, ɹɤɚ ɦɿɫɬɢɬь 
ɭɫɿ ɧɟɨɛɯɿɞɧɿ ɪɨɡɪɚɯɭɧɤɢ, ɫɯɟɦɢ ɬɚ ɪɢɫɭɧɤɢ. 

ɉɪɨɩɨɧɭєɬьɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɟɤɫɬɨɜɢɣ ɪɟɞɚɤɬɨɪ 
“Word”, ɪɟɞɚɤɬɨɪ ɮɨɪɦɭɥ “Micrsoft Equation”, ɲɪɢɮɬ “Times 
New Roman” 14 ɩɬ. 

ȼɢɤɨɧɚɧɚ ɫɬɭɞɟɧɬɨɦ ɿɧɞɢɜɿɞɭɚɥьɧɚ ɪɨɛɨɬɚ 
ɩɪɟɞɫɬɚɜɥɹєɬьɫɹ ɞɨ ɡɚɯɢɫɬɭ ɿ ɨɰɿɧɸєɬьɫɹ ɭ ɫɭɦɿ ɜɿɞ ɞɨ 40 ɛɚɥɿɜ. 

Ɂɚɜɞɚɧɧɹ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɿɧɞɢɜɿɞɭɚɥьɧɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɢ 
ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ ɨɞɟɪɠɭɸɬь ɧɚ ɤɚɮɟɞɪɿ ɚɜɬɨɦɨɛɿɥьɧɢɯ 
ɞɨɪɿɝ, ɨɫɧɨɜ ɬɚ ɮɭɧɞɚɦɟɧɬɿɜ, ɚ ɫɬɭɞɟɧɬɢ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ 
ɜɢɛɢɪɚɸɬь ɜɢɯɿɞɧɿ ɞɚɧɿ ɡɚ ɲɢɮɪɨɦ, ɳɨ ɫɤɥɚɞɚєɬьɫɹ ɡ ɞɜɨɯ 

ɨɫɬɚɧɧɿɯ ɰɢɮɪ ɡɚɥɿɤɨɜɨʀ ɤɧɢɠɤɢ, ɡ ɬɚɛɥɢɰɿ 1. 
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Вɢɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɿɧɞɢɜɿɞɭɚɥьɧɨʀ ɪɨɛɨɬɢ 

 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɜɞɚɧɧɹ ɡ ɬɚɛɥ. 1, ɩɪɢɣɧɹɬɨ ɬɚɤɿ ɜɢɯɿɞɧɿ 
ɞɚɧɿ ɞɥɹ ɜɚɪɿɚɧɬɚ ɏɍ: 

– ɤɪɨɤ ɤɨɥɨɧ: ɩɨɡɞɨɜɠɧɿɣ ;3,121 ɦl ; ɩɨɩɟɪɟɱɧɢɣ ;0,62 ɦl  

– ɬɢɩ ɛɚɥɤɨɜɨʀ ɤɥɿɬɤɢ – ɧɨɪɦɚɥьɧɢɣ; 
– ɜɿɞɦɿɬɤɚ ɜɟɪɯɭ ɧɚɫɬɢɥɭ ;0,80 ɦɇ ; 

– ɬɢɩ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ – ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ; 
– ɬɢɩ ɤɨɥɨɧɢ – ɧɚɫɤɪɿɡɧɚ ɡ ɩɥɚɧɤɚɦɢ; 
– ɬɢɩ ɛɚɡɢ ɤɨɥɨɧɢ – ɡ ɬɪɚɜɟɪɫɚɦɢ; 
– ɨɛɩɢɪɚɧɧɹ ɝɨɥɨɜɧɢɯ ɛɚɥɨɤ ɧɚ ɤɨɥɨɧɭ – ɱɟɪɟɡ ɬɨɪɰɟɜɟ 

ɨɩɨɪɧɟ ɪɟɛɪɨ; 
– ɤɨɪɢɫɧɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ – ;/10 2

0 ɦɤɇɪ  

– ɬɢɩ ɧɚɫɬɢɥɭ – ɫɬɚɥɟɜɢɣ ɩɥɨɫɤɢɣ; 
– ɦɨɧɬɚɠɧɢɣ ɫɬɢɤ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ – ɧɚ ɦɨɧɬɚɠɧɨɦɭ 

ɡɜɚɪɸɜɚɧɿ; 
– ɦɨɧɬɚɠɧɿ ɡ’єɞɧɚɧɧɹ – ɧɚ ɛɨɥɬɚɯ ɤɥɚɫɿɜ ɬɨɱɧɨɫɬɿ ȼ; 

– ɦɚɬɟɪɿɚɥ ɤɨɧɫɬɪɭɤɰɿɣ – ɫɬɚɥь ɡɚ ȽɈɋɌ 27772-88: ɧɚɫɬɢɥɭ 
ɿ ɛɚɥɨɤ ɧɚɫɬɢɥɭ – ɋ235; ɝɨɥɨɜɧɢɯ ɛɚɥɨɤ – ɋ245; ɤɨɥɨɧ (ɫɬɟɪ-

ɠɟɧь, ɛɚɡɚ, ɨɝɨɥɨɜɨɤ) – ɋ275; ɮɭɧɞɚɦɟɧɬɢ – ɛɟɬɨɧ ɤɥɚɫɭ ɋ15/20. 
  

ȼɢɯɿɞɧɿ ɩɚɪɚɦɟɬɪɢ ɧɚɞɡɟɦɧɨɝɨ ɩɟɪɟɯɨɞɭ      Ɍɚɛɥɢɰɹ 1 

(ɞɥɹ ɜɫɿɯ ɜɚɪɿɚɧɬɿɜ ɩɪɢɣɦɚɬɢ ɧɨɪɦɚɥьɧɢɣ ɬɢɩ ɛɚɥɤɨɜɨʀ ɤɥɿɬɤɢ 
ɡɝɿɞɧɨ ɡ ɪɢɫ.1) 

№ 
ɜɚɪɿɚɧ-

ɬɚ 

ɉɪɨɥɿɬ 

 1l , ɦ 

ɉɪɨɥɿɬ  

2l , ɦ 

ȼɿɞɦɿɬɤɚ 
ɜɟɪɯɭ, 

0ɇ , ɦ 

ɏɚɪɚɤɬɟ-
ɪɢɫɬɢɱɧɟ 

ɧɚɜɚɧɬɚɠɟ-

ɧɧɹ 
0ɪ , ɤɉɚ 

Ɇɚɬɟɪɿɚɥ 

ɧɚɫɬɢɥɭ 
ɿ ɛɚɥɨɤ 
ɧɚɫɬɢɥɭ 

ɝɨɥɨɜ-
ɧɨʀ 

ɛɚɥɤɢ 

ɤɨɥɨɧɢ 

1 7,0 3,9 7,1 6,0 ɋ235 ɋ255 ɋ275 

2 6,6 4,3 6,7 6,4 ɋ255 ɋ275 ɋ345 

3 7,4 4,7 7,5 6,8 ɋ245 ɋ345 ɋ255 

4 6,5 5,1 6,6 7,2 ɋ275 ɋ235 ɋ245 

5 7,6 5,5 7,9 7,6 ɋ255 ɋ245 ɋ235 

6 8,1 5,9 6,9 8,0 ɋ275 ɋ285 ɋ375 

7 7,8 4,0 8,1 8,4 ɋ235 ɋ275 ɋ245 

8 7,3 4,4 6,0 8,8 ɋ255 ɋ245 ɋ285 

9 8,0 4,8 8,3 9,2 ɋ235 ɋ255 ɋ275 

10 6,2 5,2 6,4 9,6 ɋ345 ɋ235 ɋ345 
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11 8,2 5,6 7,0 6,3 ɋ245 ɋ375 ɋ345 

12 7,2 5,8 7,7 6,7 ɋ235 ɋ285 ɋ255 

13 8,4 4,2 7,2 7,1 ɋ275 ɋ245 ɋ235 

14 6,8 4,6 6,8 7,5 ɋ285 ɋ255 ɋ375 

15 8,6 5,0 7,4 7,9 ɋ235 ɋ285 ɋ255 

16 7,5 5,4 6,2 8,3 ɋ255 ɋ245 ɋ245 

17 8,8 5,8 7,6 8,7 ɋ235 ɋ255 ɋ275 

18 6,4 3,3 8,1 9,1 ɋ345 ɋ285 ɋ235 

19 9,0 3,7 7,8 9,5 ɋ245 ɋ235 ɋ285 

20 8,5 4,1 7,3 7,5 ɋ255 ɋ275 ɋ275 

21 6,0 4,5 8,1 9,9 ɋ275 ɋ285 ɋ235 

22 5,4 3,8 6,3 6,4 ɋ235 ɋ255 ɋ245 

23 5,8 3,6 6,0 7,5 ɋ255 ɋ375 ɋ255 

24 5,5 4,0 7,1 8,2 ɋ245 ɋ245 ɋ275 

25 9,2 5,2 5,8 5,4 ɋ235 ɋ255 ɋ235 

26 7,0 3,9 7,1 6,0 ɋ235 ɋ255 ɋ275 

27 6,6 4,3 6,7 6,4 ɋ255 ɋ275 ɋ345 

28 7,4 4,7 7,5 6,8 ɋ245 ɋ345 ɋ255 

29 6,5 5,1 6,6 7,2 ɋ275 ɋ235 ɋ245 

30 7,6 5,5 7,9 7,6 ɋ255 ɋ245 ɋ235 

31 8,1 5,9 6,9 8,0 ɋ275 ɋ285 ɋ375 

32 7,8 4,0 8,1 8,4 ɋ235 ɋ275 ɋ245 

33 7,3 4,4 6,0 8,8 ɋ255 ɋ245 ɋ285 

34 8,0 4,8 8,3 9,2 ɋ235 ɋ255 ɋ275 

35 6,2 5,2 6,4 9,6 ɋ345 ɋ235 ɋ345 

36 8,2 5,6 7,0 6,3 ɋ245 ɋ375 ɋ345 

37 7,2 5,8 7,7 6,7 ɋ235 ɋ285 ɋ255 

38 8,4 4,2 7,2 7,1 ɋ275 ɋ245 ɋ235 

39 6,8 4,6 6,8 7,5 ɋ285 ɋ255 ɋ375 

40 8,6 5,0 7,4 7,9 ɋ235 ɋ285 ɋ255 

41 7,5 5,4 6,2 8,3 ɋ255 ɋ245 ɋ245 

42 8,8 5,8 7,6 8,7 ɋ235 ɋ255 ɋ275 

43 6,4 3,3 8,1 9,1 ɋ345 ɋ285 ɋ235 

44 9,0 3,7 7,8 9,5 ɋ245 ɋ235 ɋ285 

45 8,5 4,1 7,3 7,5 ɋ255 ɋ275 ɋ275 

46 6,0 4,5 8,1 9,9 ɋ275 ɋ285 ɋ235 

47 5,4 3,8 6,3 6,4 ɋ235 ɋ255 ɋ245 

48 5,8 3,6 6,0 7,5 ɋ255 ɋ375 ɋ255 

49 5,5 4,0 7,1 8,2 ɋ245 ɋ245 ɋ275 

50 9,2 5,2 5,8 5,4 ɋ235 ɋ255 ɋ235 

Хɍ 12,3 6,0 8,0 10,0 ɋ235 ɋ245 ɋ275 
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1. Ʉɨɧɫɬɪɭɤɰɿɹ ɦɚɣɞɚɧɱɢɤɚ ɧɚɞɡɟɦɧɨɝɨ ɩɟɪɟɯɨɞɭ ɬɚ 
ɪɨɡɪɚɯɭɧɤɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɿɚɥɿɜ 

 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɩɪɢɣɧɹɬɨ ɧɨɪɦɚɥьɧɢɣ ɬɢɩ 
ɛɚɥɤɨɜɨʀ ɤɥɿɬɤɢ ɡ ɩɥɨɫɤɢɦ ɫɬɚɥɟɜɢɦ ɧɚɫɬɢɥɨɦ (ɪɢɫ. 1). 

Ƚɨɥɨɜɧɿ ɛɚɥɤɢ ɫɤɥɚɞɟɧɨɝɨ ɞɜɨɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ 
ɪɨɡɦɿɳɭɸɬьɫɹ ɩɨɩɟɪɟɤ ɞɨɪɨɝɢ ɿ ʀɯ ɩɪɨɥɿɬ ɫɬɚɧɨɜɢɬь 

ɦɦl 123001
. Ȼɚɥɤɢ ɧɚɫɬɢɥɭ ɭ ɩɨɞɚɥьɲɨɦɭ ɩɪɢɣɧɹɬɨ ɡ 

ɩɪɨɤɚɬɧɢɯ ɞɜɨɬɚɜɪɿɜ ɿ ɜɨɧɢ ɪɨɡɦɿɳɟɧɿ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɞɨ 
ɝɨɥɨɜɧɢɯ ɛɚɥɨɤ. ɉɪɨɥɿɬ ɛɚɥɨɤ ɧɚɫɬɢɥɭ ɫɬɚɧɨɜɢɬь 

ɦɦl 60002
(ɪɢɫ. 1, ɚ). 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɛɚɥɤɨɜɨʀ ɤɥɿɬɤɢ 

ɚ – ɪɨɡɦɿɳɟɧɧɹ ɛɚɥɨɤ ɜ ɩɥɚɧɿ; ɛ – ɩɨɡɞɨɜɠɧɿɣ ɪɨɡɪɿɡ 1-1 

ɝɨɥɨɜɧɚ ɛɚɥɤɚ(ɪɢɝɟɥь) 

ɛɚɥɤɢ 

ɧɚɫɬɢɥɭ 

ɤɨɥɨɧɚ 

ℓ1   

ɜ'ɹɡɿ 

ℓ2 ℓ2 

ℓ 2
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Ɋɢɫ. 2. ȼɚɪɿɚɧɬɢ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɩɨ ɜɢɫɨɬɿ 

ɚ – ɫɩɨɥɭɱɟɧɧɹ ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ; ɛ – ɩɨɜɟɪɯɨɜɟ ɫɩɨɥɭɱɟɧɧɹ 
 

Ʉɪɨɤ ɛɚɥɨɤ ɧɚɫɬɢɥɭ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɬɚɥɟɜɨɝɨ 
ɧɚɫɬɢɥɭ ɪɟɤɨɦɟɧɞɭєɬьɫɹ ɩɪɢɣɦɚɬɢ ɜ ɦɟɠɚɯ ɦa 6,1...6,0  ɿ ɜɿɧ 
ɩɨɜɢɧɟɧ ɜɤɥɚɞɚɬɢɫɹ ɭ ɪɨɡɦɿɪ 1l  n ɪɚɡɿɜ ɛɟɡ ɡɚɥɢɲɤɭ. ɉɪɢɣɦɚɸɬь 
ɩɚɪɧɭ ɤɿɥьɤɿɫɬь ɛɚɥɨɤ ɧɚɫɬɢɥɭ ɡ ɦɟɬɨɸ ɭɧɢɤɧɟɧɧɹ ɪɨɡɦɿɳɟɧɧɹ 
ɛɚɥɤɢ ɧɚɫɬɢɥɭ ɩɨɫɟɪɟɞɢɧɿ ɩɪɨɥьɨɬɭ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ, ɨɫɤɿɥьɤɢ 
ɬɚɦ ɜɢɤɨɧɭєɬьɫɹ ɦɨɧɬɚɠɧɢɣ ɫɬɢɤ ɜɿɞɩɪɚɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɝɨɥɨɜɧɨʀ 
ɛɚɥɤɢ. 

ɍ ɧɚɜɟɞɟɧɨɦɭ ɩɪɢɤɥɚɞɿ ɦl 3,121  ɿ ɬɨɦɭ ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ 
ɤɿɥьɤɿɫɬь ɛɚɥɨɤ ɧɚɫɬɢɥɭ 10n . ɍ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɤɪɨɤ ɛɚɥɨɤ 
ɧɚɫɬɢɥɭ ɦɩlɚ 23,110/3,12/1

  (ɞɢɜ. ɪɢɫ. 1, ɚ). 
ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɜɞɚɧɧɹ ɩɪɢɣɧɹɬɨ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɜ 

ɨɞɧɨɦɭ ɪɿɜɧɿ (ɪɢɫ. 2, ɚ). (ɇɚ ɪɢɫ. 2, ɛ ɧɚɜɟɞɟɧɢɣ ɜɚɪɿɚɧɬ 
ɩɨɜɟɪɯɨɜɨɝɨ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ). 

Ɇɨɧɬɚɠɧɿ ɡ’єɞɧɚɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɪɨɛɨɱɨɝɨ ɦɚɣɞɚɧɱɢɤɚ 
ɜɢɤɨɧɭɸɬьɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɜɢɱɚɣɧɢɯ ɛɨɥɬɿɜ ɤɥɚɫɿɜ ɬɨɱɧɨɫɬɿ 
ȼ (ɚɛɨ ɋ). 

ɉɟɪɟɤɪɢɬɬɹ ɪɨɛɨɱɨɝɨ ɦɚɣɞɚɧɱɢɤɚ ɨɛɩɢɪɚєɬьɫɹ ɧɚ ɤɨɥɨɧɢ 
ɧɚɫɤɪɿɡɧɨɝɨ ɬɢɩɭ, ɹɤɿ ɜɢɤɨɧɚɧɿ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ (ɡ ɞɜɨɯ 
ɞɜɨɬɚɜɪɿɜ), ɡ’єɞɧɚɧɢɯ ɦɿɠ ɫɨɛɨɸ ɩɥɚɧɤɚɦɢ. 

Ƚɟɨɦɟɬɪɢɱɧɚ ɧɟɡɦɿɧɧɿɫɬь ɤɨɧɫɬɪɭɤɰɿʀ ɧɚɞɡɟɦɧɨɝɨ 
ɩɟɪɟɯɨɞɭ ɡɚɛɟɡɩɟɱɭєɬьɫɹ ɜ’ɹɡɹɦɢ ɦɿɠ ɤɨɥɨɧɚɦɢ ɭ ɩɨɩɟɪɟɱɧɨɦɭ 
ɧɚɩɪɹɦɤɭ. 

 

2. Ɋɨɡɪɚɯɭɧɨɤ ɫɬɚɥɟɜɨɝɨ ɧɚɫɬɢɥɭ 

 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɤɨɧɚɧɨɝɨ ɪɚɧɿɲɟ ɤɨɦɩɨɧɭɜɚɧɧɹ ɛɚɥɤɨɜɨʀ 
ɤɥɿɬɤɢ ɩɪɨɥɿɬ ɧɚɫɬɢɥɭ, ɬɨɛɬɨ ɤɪɨɤ ɛɚɥɨɤ ɧɚɫɬɢɥɭ, ɫɬɚɧɨɜɢɬь 
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ɫɦa  123 , ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɤɨɪɢɫɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɧɚɫɬɢɥ 
ɡɝɿɞɧɨ ɡ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ 2ɤɇ/ɦp  100

. 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɜɟɥɢɱɢɧɚ ɤɨɟɮɿɰɿєɧɬɚ ɧɚɞɿɣɧɨɫɬɿ ɡɚ 
ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɞɥɹ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɫɬɚɧɨɜɢɬь 0,1fe , ɪɨɡɪɚɯɭɧɤɨɜɟ ɟɤɫɩɥɭɚɬɚ-

ɰɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɧɚɫɬɢɥ . 100,1100

2

fee ɤɇ/ɦpp  

ȼɿɞɧɨɲɟɧɧɹ ɩɪɨɥьɨɬɭ ɧɚɫɬɢɥɭ ɞɨ ɝɪɚɧɢɱɧɨɝɨ ɩɪɨɝɢɧɭ ɩɪɢɣɧɹɬɨ 
ɦɚɤɫɢɦɚɥьɧɨ ɦɨɠɥɢɜɢɦ 150/0 ufan . 

Ɉɫɤɿɥьɤɢ ɦɨɞɭɥь ɩɪɭɠɧɨɫɬɿ ɩɪɨɤɚɬɧɨʀ ɫɬɚɥɿ 
ɆɉɚE  1006,2 5

 ɿ ɤɨɟɮɿɰɿєɧɬ ɉɭɚɫɫɨɧɚ ,3,0  ɬɨ 
ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɪɨɡɪɚɯɭɧɤɿɜ ɫɬɚɥɟɜɢɯ ɧɚɫɬɢɥɿɜ ɡɚ ɝɪɚɧɢɱɧɢɦɢ 
ɫɬɚɧɚɦɢ ɞɪɭɝɨʀ ɝɪɭɩɢ ɩɚɪɚɦɟɬɪ 

ɆɉɚEE  1026,2)3,01/(1006,2)1/( 5252

1
. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɬɨɜɳɢɧɚ ɧɚɫɬɢɥɭ 

,179,1

204150

51026,272000
1

15

1504

123

4
0

1
72000

1
15

0
4

ɫɦ

e
pn

En

a
t

 
Ɉɫɬɚɬɨɱɧɨ ɩɪɢɣɧɹɬɨ ɬɨɜɳɢɧɭ ɧɚɫɬɢɥɭ ɦɦt  12 . 

(Зɚ ɞɿʀ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨ 240 ɦɤɇ  ɿ ɩɪɨɥьɨɬɚɯ ɧɚɫɬɢɥɭ 
ɦa 6,1...6,0  ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɝɥɚɞɤɿ ɫɬɚɥɟɜɿ ɥɢɫɬɢ 

ɬɨɜɳɢɧɨɸ ɦɦt 14...6 , ɡɚɨɤɪɭɝɥɸɸɱɢ ɨɬɪɢɦɚɧɟ ɡ ɪɨɡɪɚɯɭɧɤɭ 
ɡɧɚɱɟɧɧɹ ɭ ɛɿɥьɲɭ ɫɬɨɪɨɧɭ ɞɨ ɰɿɥɨɝɨ ɡɧɚɱɟɧɧɹ, ɳɨ є ɭ 
ɫɨɪɬɚɦɟɧɬɿ). 

 

3. Ɋɨɡɪɚɯɭɧɨɤ ɛɚɥɤɢ ɧɚɫɬɢɥɭ 

 

Ȼɚɥɤɢ ɧɚɫɬɢɥɭ ɡɚɩɪɨɟɤɬɨɜɚɧɨ ɡ ɩɪɨɤɚɬɧɢɯ ɞɜɨɬɚɜɪɨɜɢɯ 
ɛɚɥɨɤ ɡɚ ȽɈɋɌ 8239-89 ɡɿ ɫɬɚɥɿ ɤɥɚɫɭ ɋ235 ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦ 
ɨɩɨɪɨɦ ɆɉɚRy  230  ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɢɦɢ ɨɩɨɪɚɦɢ 

ɆɉɚRyn  235  ɬɚ ɆɉɚRun  360  ɞɥɹ ɮɚɫɨɧɧɨɝɨ ɩɪɨɤɚɬɭ 

ɬɨɜɳɢɧɨɸ ɦɦtɦɦ 202 . Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɚɥɿ ɡɫɭɜɭ 
ɆɉɚRs  4,133 . 
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ȿɤɫɩɥɭɚɬɚɰɿɣɧɟ ɪɨɡɪɚɯɭɧɤɨɜɟ ɩɨɝɨɧɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 
2

00 44,1323,1)0,1924,00,110(
21

ɦɤɇagpq
ee ffe

, 

ɞɟ 2ɤɇ/ɦp  200
– ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɤɨɪɢɫɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ, 

2

0 924,085,781,9012,0 ɦɤɇgtg – ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɧɚ-

ɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɜɥɚɫɧɨʀ ɜɚɝɢ ɧɚɫɬɢɥɭ ( ɦɦt  12 – ɬɨɜɳɢɧɚ 
ɧɚɫɬɢɥɭ; 81,9g ɇ/ɤɝ– ɤɨɟɮɿɰɿєɧɬ ɩɪɨɩɨɪɰɿɣɧɨɫɬɿ ɦɿɠ ɫɢɥɨɸ 
ɬɹɠɿɧɧɹ ɿ ɦɚɫɨɸ;  85,7 ɬ/ɦ3– ɝɭɫɬɢɧɚ ɫɬɚɥɿ); ɦa  23,1 – 

ɤɪɨɤ ɛɚɥɨɤ ɧɚɫɬɢɥɭ (ɞɢɜ. ɪɢɫ. 1, ɚ); 0,1
1ef

, 0,1
2ef

– 

ɤɨɟɮɿɰɿєɧɬɢ ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɧɚɜɚɧɬɚɠɟɧɧɹɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɥɹ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɤɨɪɢɫɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɬɚ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɜɥɚɫɧɨʀ ɜɚɝɢ 
ɧɚɫɬɢɥɭ. 

Ƚɪɚɧɢɱɧɟ ɪɨɡɪɚɯɭɧɤɨɜɟ ɩɨɝɨɧɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ 

ɦɤɇagpq
ɬɬ ffm 95,1523,1)05,1924,02,110(

21 00
, 

ɞɟ 2,1
1ɬf

, 05,1
2ɬf

 – ɤɨɟɮɿɰɿєɧɬɢ ɧɚɞɿɣɧɨɫɬɿ ɡɚ 
ɧɚɜɚɧɬɚɠɟɧɧɹɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɥɹ ɝɪɚɧɢɱɧɨɝɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ 
ɤɨɪɢɫɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɬɚ ɝɪɚɧɢɱɧɨɝɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɜɥɚɫɧɨʀ ɜɚɝɢ ɧɚɫɬɢɥɭ. 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɛɚɥɤɢ ɧɚɫɬɢɥɭ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ 
ɨɞɧɨɩɪɨɥьɨɬɧɭ ɫɬɚɬɢɱɧɨ ɜɢɡɧɚɱɧɭ ɤɨɧɫɬɪɭɤɰɿɸ, ɡɚɜɚɧɬɚɠɟɧɭ 
ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɢɦ ɩɨ ʀʀ ɞɨɜɠɢɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹɦ (ɪɢɫ. 3). 

Ɇɚɤɫɢɦɚɥьɧɿ ɡɧɚɱɟɧɧɹ ɡɝɢɧɚɸɱɢɯ ɦɨɦɟɧɬɿɜ ɿ ɩɨɩɟɪɟɱɧɨʀ 
ɫɢɥɢ ɜ ɛɚɥɰɿ: 

– ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 

;46,60
8

644,13

8

22

2 ɤɇɦlq
M ɟ

ɟ  

– ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɝɪɚɧɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ: 

;79,71
8

695,15

8

22

2 ɤɇɦlq
M m

maɯ

.85,47
2

6 95,152/2 ɤɇlqQmaɯ
 

Ȼɚɥɤɭ ɧɚɫɬɢɥɭ, ɹɤ ɩɪɚɜɢɥɨ, ɪɨɡɪɚɯɨɜɭɸɬь ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɪɨɡɜɢɬɤɭ ɩɪɭɠɧɨ-ɩɥɚɫɬɢɱɧɢɯ ɞɟɮɨɪɦɚɰɿɣ. 

       

      



11 

 

 
Ɋɢɫ. 3. Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ ɛɚɥɤɢ ɧɚɫɬɢɥɭ 

ɚ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ; ɛ – ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡ 

 

ɉɿɞɛɿɪ ɩɟɪɟɪɿɡɭ ɩɪɨɤɚɬɧɨʀ ɛɚɥɤɢ ɩɨɥɹɝɚє ɭ ɜɢɛɨɪɿ 
ɧɟɨɛɯɿɞɧɨɝɨ ɧɨɦɟɪɭ ɩɪɨɮɿɥɹ ɿɡ ɫɨɪɬɚɦɟɧɬɭ ɬɚ ɜɢɤɨɧɚɧɧɿ 
ɩɟɪɟɜɿɪɨɤ ɣɨɝɨ ɦɿɰɧɨɫɬɿ, ɫɬɿɣɤɨɫɬɿ ɬɚ ɠɨɪɫɬɤɨɫɬɿ. 

1) ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɩɪɢɣɦɚɸɬь ɡɧɚɱɟɧɧɹ 10,1xɫ  ɿ 1 . 

2) ɇɟɨɛɯɿɞɧɢɣ ɦɨɦɟɧɬ ɨɩɨɪɭ 

3
3

6,269
95,0/0,12300,11,1

1079,71

/
ɫɦ

Rc

M
W

ncyx

max
nec

, 

ɞɟ 1ɫ  – ɤɨɟɮɿɰɿєɧɬ ɭɦɨɜ ɪɨɛɨɬɢ (ɨɫɤɿɥьɤɢ ɤɨɧɤɪɟɬɧɿ ɭɦɨɜɢ 
ɪɨɛɨɬɢ ɤɨɧɫɬɪɭɤɰɿʀ ɧɟ ɨɛɭɦɨɜɥɟɧɨ); 95,0n

 – ɤɨɟɮɿɰɿєɧɬ 
ɧɚɞɿɣɧɨɫɬɿ ɡɚ ɜɿɞɩɨɜɿɞɚɥьɧɿɫɬɸ, ɹɤɢɣ ɩɪɢɣɧɹɬɨ ɞɥɹ ɭɫɬɚɥɟɧɨʀ 
ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɫɢɬɭɚɰɿʀ ɞɥɹ ɤɥɚɫɭ ɜɿɞɩɨɜɿɞɚɥьɧɨɫɬɿ ɛɭɞɿɜɥɿ ɋɋ1 
ɞɥɹ ɤɚɬɟɝɨɪɿʀ ɜɿɞɩɨɜɿɞɚɥьɧɨɫɬɿ ɤɨɧɫɬɪɭɤɰɿʀ ȼ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɡɚ 
ɝɪɚɧɢɱɧɢɦɢ ɫɬɚɧɚɦɢ ɩɟɪɲɨʀ ɝɪɭɩɢ (ɹɤ ɩɪɚɜɢɥɨ, ɩɪɢɣɦɚɸɬь ɨɞɧɟ 
ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ n  ɞɥɹ ɜɫɿɯ ɤɨɧɫɬɪɭɤɰɿɣ ɛɭɞɿɜɥɿ) [1]. 

Ɂɚ ɧɟɨɛɯɿɞɧɢɦ ɡɧɚɱɟɧɧɹɦ 
necW  ɿɡ ɫɨɪɬɚɦɟɧɬɚ ɩɪɢɣɦɚɸɬь 

ɞɜɨɬɚɜɪ, ɞɥɹ ɹɤɨɝɨ 
necx WW . ɍ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɩɪɢɣɧɹɬɨ 

ɞɜɨɬɚɜɪɨɜɭ ɛɚɥɤɭ 27/ȽɈɋɌ 8239–89 ɡ ɬɚɤɢɦɢ ɝɟɨɦɟɬɪɢɱɧɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:

 

. 2,40 ; 6,0 ; 98,0 

; 5,12; 27 ; 210; 5010 ; 371

2

343

ɫɦAɫɦtɫɦt

ɫɦbɫɦhɫɦSɫɦIɫɦW

wf

fxxx

 
3) Ɉɫɤɿɥьɤɢ ɜ ɛɚɥɰɿ ɨɞɧɨɱɚɫɧɨ ɜɢɧɢɤɚɸɬь ɡɝɢɧɚɸɱɢɣ 

ɦɨɦɟɧɬ ɿ ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ, ɬɨ ɞɨɬɢɱɧɿ ɧɚɩɪɭɠɟɧɧɹ ɜɢɡɧɚɱɚɸɬь ɡɚ 
ɮɨɪɦɭɥɨɸ 
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,70,6658,05,05,085,31
04,256,0

1085,47 ɆɉɚRRɆɉɚ
ht

Q
ys

ww

xy <

ɞɟ 
wh  – ɜɢɫɨɬɚ ɫɬɿɧɤɢ, . 04,2598,02272 ɫɦthh fw

 

Ɉɫɤɿɥьɤɢ ɭɦɨɜɚ ɜɢɤɨɧɭєɬьɫɹ, ɬɨ ɤɨɟɮɿɰɿєɧɬ .1
 

Ɉɛɱɢɫɥɢɜɲɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

,78,0
7,15

25,12

98,020,276,0

98,05,12

2 fw

ff

w

f

tht

tb

A

A  

ɡ ɬɚɛɥ. Ɇ. 1 [6] ɞɥɹ ɞɜɨɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɜɢɡɧɚɱɚɸɬь ɬɨɱɧɟ 
ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ . 092,1xc  

4) ɇɨɪɦɚɥьɧɿ ɧɚɩɪɭɠɟɧɧɹ ɜ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ ɛɚɥɤɢ ɡɚ 
ɝɪɚɧɢɱɧɢɦɢ ɫɬɚɧɚɦɢ 1 -ʀ ɝɪɭɩɢ 

,24295,0/1230/2,177
3711092,1

1079,71 3

,

ɆɉɚRɆɉɚ
Wc

M
nɫy

miɩxnx

maɯ
<

Ɉɫɤɿɥьɤɢ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɜɢɤɨɧɭєɬьɫɹ ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ, ɬɨ 
ɛɚɥɤɢ ɧɚɫɬɢɥɭ ɤɪɿɩɥɹɬь ɞɨ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ ɠɨɪɫɬɤɨɫɬɿ 
ɝɨɥɨɜɧɢɯ ɛɚɥɨɤ ɛɨɥɬɚɦɢ ɿ ɜ ʀɯ ɫɬɿɧɰɿ ɧɟɨɛɯɿɞɧɨ ɜɥɚɲɬɭɜɚɬɢ 
ɨɬɜɨɪɢ. ɍ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɜɢɤɨɧɭɸɬь ɪɨɡɪɚɯɭɧɨɤ ɦɿɰɧɨɫɬɿ 
ɩɨɫɥɚɛɥɟɧɨɝɨ ɩɟɪɟɪɿɡɭ ɡɚ ɞɨɬɢɱɧɢɦɢ ɧɚɩɪɭɠɟɧɧɹɦɢ 

ɆɉɚRɆɉɚ
atht

Q
ncs

fw

m aɯ
m aɯ 4,14095,0/123058,0/9,51

298,02276,0

1085,475,1

2

5,1

1

<

ɞɟ ɫɦɚ 21  –  ɪɨɡɦɿɪ, ɧɚ ɹɤɢɣ ɡɦɟɧɲɭєɬьɫɹ ɜɢɫɨɬɚ ɫɬɿɧɤɢ ɱɟɪɟɡ 
ɜɢɪɿɡɢ ɩɨɥɢɰь ɪɚɡɨɦ ɡ ɡɚɨɤɪɭɝɥɟɧɧɹɦɢ ɩɪɢ ɩɟɪɟɯɨɞɿ ɡ ɩɨɥɢɰɿ ɧɚ 

ɫɬɿɧɤɭ. 
(ɍ ɪɚɡɿ ɩɨɜɟɪɯɨɜɨɝɨ ɫɩɨɥɭɱɟɧɧɹ .ncs

wx

x R
tI

QS ) 

5) ɉɪɨɝɢɧ ɛɚɥɤɢ ɡɚ ɝɪɚɧɢɱɧɢɦɢ ɫɬɚɧɚɦɢ ɞɪɭɝɨʀ ɝɪɭɩɢ 

.
250

1

273

1

50101006,2

6001044,13

384

5

384

5
4

323

2

l

f

EI

lq

l

f u

x

e  

6) ɉɟɪɟɜɿɪɤɚ ɦɿɫɰɟɜɨʀ ɫɬɿɣɤɨɫɬɿ ɩɨɹɫɿɜ ɿ ɫɬɿɧɤɢ ɛɚɥɤɢ ɧɟ 
ɜɢɤɨɧɭєɬьɫɹ, ɨɫɤɿɥьɤɢ ɜɨɧɚ ɡɚɛɟɡɩɟɱɭєɬьɫɹ ɩɪɢɣɧɹɬɢɦɢ 
ɬɨɜɳɢɧɚɦɢ ɟɥɟɦɟɧɬɿɜ ɩɿɞ ɱɚɫ ɩɪɨɤɚɬɭɜɚɧɧɹ ɩɪɨɮɿɥɿɜ. 

7) ɉɟɪɟɜɿɪɤɚ ɡɚɝɚɥьɧɨʀ ɫɬɿɣɤɨɫɬɿ ɛɚɥɤɢ ɧɟ ɜɢɤɨɧɭєɬьɫɹ, 
ɨɫɤɿɥьɤɢ ɜɨɧɚ ɡɚɛɟɡɩɟɱɭєɬьɫɹ ɩɪɢɜɚɪɸɜɚɧɧɹɦ ɧɚɫɬɢɥɭ ɞɨ 
ɜɟɪɯɧьɨɝɨ ɩɨɹɫɭ ɛɚɥɤɢ ɩɨ ɜɫɿɣ ʀʀ ɞɨɜɠɢɧɿ. 
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4. Ɋɨɡɪɚɯɭɧɨɤ ɫɤɥɚɞɟɧɨʀ ɡɜɚɪɧɨʀ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 

 

4.1. Ɂɛɿɪ ɧɚɜɚɧɬɚɠɟɧь ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɡɭɫɢɥь 

 

Ƚɨɥɨɜɧɿ ɛɚɥɤɢ ɩɪɨɟɤɬɭɸɬьɫɹ ɭ ɜɢɝɥɹɞɿ ɞɜɨɬɚɜɪɨɜɨɝɨ 
ɫɤɥɚɞɟɧɨɝɨ ɩɟɪɟɪɿɡɭ ɡ ɥɢɫɬɨɜɨʀ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɲɢɪɨɤɨɲɬɚɛɨɜɨʀ 
ɫɬɚɥɿ ɡɚ ȽɈɋɌ 82–70* ɤɥɚɫɭ ɋ245 ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɨɩɨɪɨɦ 

ɆɉɚRy 240  ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɢɦɢ ɨɩɨɪɚɦɢ ɆɉɚRyn 245  

ɬɚ ɆɉɚRun 370 , ɩɪɢɣɧɹɬɢɦɢ ɞɥɹ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɭ 
ɬɨɜɳɢɧɨɸ .202 ɦɦtɦɦ  Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɚɥɿ ɡɫɭɜɭ 

ɆɉɚRR ys 2,13924058,058,0 . Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ 
ɫɬɚɥɿ ɡɦɢɧɚɧɧɸ ɬɨɪɰɟɜɨʀ ɩɨɜɟɪɯɧɿ ɩɪɢɣɦɚєɬьɫɹ ɡɚɥɟɠɧɨ ɜɿɞ 
ɜɟɥɢɱɢɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝɨ ɨɩɨɪɭ ɆɉɚRun 370  ɡ 
ɬɚɛɥ. Ƚ. 4 [6] ɿ ɫɬɚɧɨɜɢɬь ɆɉɚRp 336 . 

ɇɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɝɨɥɨɜɧɭ ɛɚɥɤɭ ɫɤɥɚɞɚєɬьɫɹ ɡ 
ɡɨɫɟɪɟɞɠɟɧɢɯ ɫɢɥ F, ɳɨ ɩɟɪɟɞɚɸɬьɫɹ ɜɿɞ ɛɚɥɨɤ ɧɚɫɬɢɥɭ, ɿ 
ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɨɝɨ ɩɨɫɬɿɣɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 

0constq , 

ɨɛɭɦɨɜɥɟɧɨɝɨ ɜɚɝɨɸ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ. 
Ɋɨɡɪɚɯɭɧɤɨɜɟ ɟɤɫɩɥɭɚɬɚɰɿɣɧɟ ɡɧɚɱɟɧɧɹ ɡɨɫɟɪɟɞɠɟɧɨʀ ɫɢɥɢ 

.32,402/0,644,132/21 ɤɇlqFe
 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɝɪɚɧɢɱɧɟ ɡɧɚɱɟɧɧɹ ɡɨɫɟɪɟɞɠɟɧɨʀ ɫɢɥɢ 

.85,472/0,695,152/21 ɤɇlqF  
ɏɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɿɞ ɜɥɚɫɧɨʀ ɜɚɝɢ 

ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ ɨɪɿєɧɬɨɜɧɨ ɩɪɢɣɧɹɬɨ ɦɤɇqconst 6
0

 

(ɡɚɡɜɢɱɚɣ ɩɪɢɣɦɚɸɬь ɦɤɇqconst 6...3
0

 ɡɚɥɟɠɧɨ ɜɿɞ 
ɜɟɥɢɱɢɧɢ ɩɪɨɥьɨɬɭ ɛɚɥɤɢ) ɡ ɤɨɟɮɿɰɿєɧɬɚɦɢ ɧɚɞɿɣɧɨɫɬɿ ɡɚ 
ɝɪɚɧɢɱɧɢɦ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ 05,1

mf
 ɿ ɡɚ 

ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɦ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ 0,1
ef

. 

Ɋɟɚɥьɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɛɚɥɤɭ ɞɥɹ ɡɪɭɱɧɨɫɬɿ ɪɨɡɪɚɯɭɧɤɭ 
ɡɚɦɿɧɸɸɬь ɟɤɜɿɜɚɥɟɧɬɧɢɦ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɢɦ ɭ ɩɪɨɥьɨɬɿ 
(ɪɢɫ. 4, ɚ). 

Ɋɨɡɪɚɯɭɧɤɨɜɿ ɡɧɚɱɟɧɧɹ ɟɤɜɿɜɚɥɟɧɬɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ: 
ɚ) ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ 
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, 39,110,16
3,12

40,32

10

1210

1

12

0

ɦɤɇ
fconst

q
l

F

n

n
q

ɟ

ɟ
ɟ

 

ɛ) ɝɪɚɧɢɱɧɨɝɨ 

, 42,4405,16
3,12

47,85

10

1210

1

12

0

ɦɤɇ
fconst

q
l

F

n

n
q

m
m

ɞɟ 10n – ɤɿɥьɤɿɫɬь ɛɚɥɨɤ ɧɚɫɬɢɥɭ, ɳɨ ɨɛɩɢɪɚɸɬьɫɹ ɧɚ ɝɨɥɨɜɧɭ 
ɛɚɥɤɭ. 

Ɇɚɤɫɢɦɚɥьɧɿ ɡɧɚɱɟɧɧɹ ɡɝɢɧɚɸɱɢɯ ɦɨɦɟɧɬɿɜ ɿ ɩɨɩɟɪɟɱɧɨʀ 
ɫɢɥɢ ɜ ɝɨɥɨɜɧɿɣ ɛɚɥɰɿ: 

– ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 

;62,739
8

3,1211,39

8

22

1 ɤɇɦlq
M ɟ

ɟ
 

– ɜɿɞ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɝɪɚɧɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ: 

;62,802
8

3,1244,42

8

22

1 ɤɇɦlq
Mmaɯ

 

.01,261
2

12,3 44,422/1 ɤɇlqQm aɯ
 

 
Ɋɢɫ. 4. Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 

ɚ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ; ɛ – ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡ 
 

4.2. ɉɿɞɛɿɪ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 
 

Ɋɨɡɪɚɯɭɧɨɤ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ ɜɢɤɨɧɭєɬьɫɹ ɡɚ ɩɪɭɠɧɨʀ ɪɨɛɨɬɢ 
ɫɬɚɥɿ. 

ɇɟɨɛɯɿɞɧɢɣ ɦɨɦɟɧɬ ɨɩɨɪɭ 

3
3

3177
0,1240

1095,062,802 ɫɦ
R

M
W

cy

nmax
nec

 
ȼɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ ɭ ɩɟɪɲɨɦɭ ɧɚɛɥɢɠɟɧɿ 

ɦɦlh 123012300
10

1

10

1
1

. 

Ⱦɥɹ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɢɣɧɹɬɨ ɜɢɫɨɬɭ h=1230 ɦɦ. 
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.69,1023,137371 ɦɦhtw
 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɡɧɚɱɟɧɧɹ ɬɨɜɳɢɧɢ ɫɬɿɧɤɢ ɡɚɨɤɪɭɝɥɸɸɬь ɭ 
ɛɿɥьɲɭ ɫɬɨɪɨɧɭ ɿ ɩɪɢɣɦɚɸɬь ɫɬɚɧɞɚɪɬɧɢɦ ɿɡ ɫɨɪɬɚɦɟɧɬɭ. Ɍɨɦɭ 
ɞɥɹ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɢɣɧɹɬɨ .10 ɦɦtw

 

Ɉɩɬɢɦɚɥьɧɚ ɜɢɫɨɬɚ ɛɚɥɤɢ 

.4,56
0,1

3177
10

1 ɫɦ
t

W
kh

w

opt

 
Ⱦɥɹ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɢɣɧɹɬɨ ɫɦhopt 100 . (əɤ 

ɩɪɚɜɢɥɨ, 
opth  ɡɚɨɤɪɭɝɥɸɸɬь ɭ ɛɿɥьɲɭ ɞɨ ɱɢɫɥɚ ɤɪɚɬɧɨɝɨ10 ɫɦ). 

Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɞɨɫɬɚɬɧɨɫɬɿ ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɨʀ ɬɨɜɳɢɧɢ 
ɫɬɿɧɤɢ ɜɢɤɨɧɭɸɬь ɬɚɤɿ ɩɟɪɟɜɿɪɤɢ: 

ɚ) ɭ ɪɚɡɿ ɪɨɛɨɬɢ ɧɚ ɡɫɭɜ 

,28,0
95,0/12,13995

1001,2615,1

/

5,1
1min, ɦɦ

Rh

Q
t

ncsw

w
 

ɞɟ ;9510095,095,0 ɦɦhh optw
 

ɛ) ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɭɦɨɜɢ, ɡɚ ɜɢɤɨɧɚɧɧɹ ɹɤɨʀ ɧɟ ɩɨɬɪɿɛɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɨɡɞɨɜɠɧɿ ɪɟɛɪɚ ɠɨɪɫɬɤɨɫɬɿ 

.53,0
1006,2

240

6

95

6 52min, ɫɦ
E

Rh
t

yw
w

 

Ɉɫɤɿɥьɤɢ ɭɫɿ ɭɦɨɜɢ ɜɢɤɨɧɭɸɬьɫɹ, ɬɨ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɫɨɪɬɚɦɟɧɬɭ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɲɢɪɨɤɨɲɬɚɛɨɜɨʀ ɫɬɚɥɿ ɨɫɬɚɬɨɱɧɨ 
ɩɪɢɣɧɹɬɨ ɫɬɿɧɤɭ ɬɨɜɳɢɧɨɸ .10 ɦɦtw

 

Ɇɿɧɿɦɚɥьɧɚ ɜɢɫɨɬɚ ɛɚɥɤɢ ɡ ɭɦɨɜɢ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɪɨɝɢɧɭ 40011lfu

 

.8,115
106,2317724

4003,1262,7395

/24

5 1
min ɫɦ

lfEW

lM
h

unec

ɟ  

(Ɉɫɬɚɬɨɱɧɨ ɜɢɫɨɬɭ ɛɚɥɤɢ ɩɪɢɣɦɚɸɬь ɧɟ ɦɟɧɲɨɸ ɡɚ 
miɩh , ɛɥɢɡьɤɨɸ ɞɨ opth  ɿ ɤɪɚɬɧɨɸ ɜɟɥɢɱɢɧɿ ɫɦ10 ). 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɤɨɧɚɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɨɫɬɚɬɨɱɧɭ ɜɢɫɨɬɭ 
ɛɚɥɤɢ ɩɪɢɣɧɹɬɨ .100min cɦhh

 ɇɟɨɛɯɿɞɧɢɣ ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ 

.15885010031775,05,0 4

0 cɦhWI nec
 

Ɉɪɿєɧɬɨɜɧɨ ɜɢɫɨɬɚ ɫɬɿɧɤɢ 
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.9510095,095,0 cɦhhw
 

ɇɟɨɛɯɿɞɧɢɣ ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ ɫɬɿɧɤɢ 

.9,71447
12

950,1

12

4
33

cɦht
I ww

w
 

ɇɟɨɛɯɿɞɧɢɣ ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ ɩɨɹɫɧɢɯ ɥɢɫɬɿɜ 

.1,874029,71447158850 4

0 ɫɦIII wf  
(əɤɳɨ ɪɨɡɪɚɯɭɧɤɨɜɟ ɡɧɚɱɟɧɧɹ 

fI  є ɜɿɞ’єɦɧɢɦ, ɬɨ ɩɟɪɟɪɿɡ 
ɩɨɹɫɭ ɩɪɢɡɧɚɱɚɸɬь ɡ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɦɿɪɤɭɜɚɧь, ɩɪɢɣɦɚɸɱɢ 
ɲɢɪɢɧɭ ɩɨɹɫɭ 

fb  ɿ ɬɨɜɳɢɧɭ ɩɨɹɫɭ ft  ɦɿɧɿɦɚɥьɧɢɦɢ, ɬɨɛɬɨ 

ɦɦb
miɩf 200  ɿ ɦɦt

miɩf 16 ). 

Ɉɪɿєɧɬɨɜɧɚ ɜɿɞɫɬɚɧь ɦɿɠ ɰɟɧɬɪɚɦɢ ɜɚɝɢ ɩɨɹɫɿɜ 

.9710097,097,0 cɦhh f
 

ɇɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ ɨɞɧɨɝɨ ɩɨɹɫɚ 

.58,18
97

1,8740222
2

22
cɦ

h

I
Ⱥ

f

f

f
 

(ɍ ɡɚɝɚɥьɧɨɦɭ ɜɢɩɚɞɤɭ ɬɨɜɳɢɧɭ ɩɨɹɫɭ ɩɪɢɣɦɚɸɬь ɭ 
ɦɟɠɚɯ ɦɦt f 40...16 , ɚ ɬɨɜɳɢɧɭ ɫɬɿɧɤɢ ɦɦtw 16 ...8 ). 

Ɂɝɿɞɧɨ ɡ ɤɥɚɫɨɦ ɫɬɚɥɿ ɋ245 ɦɚɤɫɢɦɚɥьɧɚ ɬɨɜɳɢɧɚ 
ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɭ ɫɬɚɧɨɜɢɬь ɦɦt 20  ɿ ɬɨɦɭ ɬɨɜɳɢɧɭ ɩɨɹɫɭ 
ɩɪɢɣɧɹɬɨ .16 ɦɦt f

 

ɒɢɪɢɧɚ ɩɨɹɫɭ .6,116,1/58,18/ cɦtAb fff
 

Ɂ ɞɟɹɤɢɦ ɡɚɩɚɫɨɦ ɲɢɪɢɧɭ ɩɨɹɫɭ ɩɪɢɣɧɹɬɨ .20 cɦb f
 

(əɤɳɨ ɬɨɜɳɢɧɚ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɭ ɫɬɚɥɿ ɩɟɜɧɨɝɨ ɤɥɚɫɭ 
ɦɨɠɟ ɛɭɬɢ ɛɿɥьɲɨɸ ɡɚ 20 ɦɦ ɿ ɫɬɚɧɨɜɢɬь 20…40 ɦɦ, ɬɨ ɫɩɨ-

ɱɚɬɤɭ ɜɢɡɧɚɱɚɸɬь ɲɢɪɢɧɭ ɩɨɹɫɭ hb f 51...31 , ɚ ɩɨɬɿɦ .fff bAt ) 

Іɡ ɭɦɨɜɢ ɦɨɠɥɢɜɨɫɬɿ ɹɤɿɫɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɩɨɹɫɚ ɡɿ ɫɬɿɧɤɨɸ 
ɩɨɜɢɧɧɚ ɜɢɤɨɧɭɜɚɬɢɫɹ ɭɦɨɜɚ .3...2/ wf tt  

ɍ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ .0,26,110/16/ <wff ttb  

ɍɦɨɜɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɿɫɰɟɜɨʀ ɫɬɿɣɤɨɫɬɿ ɫɬɢɫɧɭɬɨɝɨ ɩɨɹɫɚ 

.59,58
240

1006,2
0,120 4

5

ɫɦ
R

E
tcɦb

y

ff <
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4.3. ɉɟɪɟɜɿɪɤɚ ɦɿɰɧɨɫɬɿ ɩɟɪɟɪɿɡɭ ɡɚ ɧɨɪɦɚɥьɧɢɦɢ 

ɬɚ ɞɨɬɢɱɧɢɦɢ ɧɚɩɪɭɠɟɧɧɹɦɢ 

 

Ƚɟɨɦɟɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ 
(ɞɢɜ. ɪɢɫ. 4, ɛ): 

– ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ 

,96,224273
4

4,986,1202
12/6,1202

12

8,960,1

4

2
12/2

12

4
2

3
3

2

3
3

cɦ

htb
tb

ht
I

fff

ff

ww

x

ɞɟ .8,966,121002 cɦthh fw
 – ɜɢɫɨɬɚ ɫɬɿɧɤɢ; 

cɦthh ff 4,986,1100  – ɜɿɞɫɬɚɧь ɦɿɠ ɰɟɧɬɪɚɦɢ ɜɚɝɢ 
ɩɨɹɫɿɜ; 

– ɦɨɦɟɧɬ ɨɩɨɪɭ 

.317748,4485
100

96,22427322
33 cɦWcɦ

h

I
W nec

f

x >

 
ɇɨɪɦɚɥьɧɿ ɧɚɩɪɭɠɟɧɧɹ ɜ ɩɟɪɟɪɿɡɿ ɛɚɥɤɢ ɡ ɦɚɤɫɢɦɚɥьɧɢɦ 

ɡɝɢɧɚɸɱɢɦ ɦɨɦɟɧɬɨɦ 

.6,25295,0/1240/9,178
48,4485

1062,802 3

ɆɉɚRɆɉɚ
W

M
ncy

x

m ax
<

Ɇɚɤɫɢɦɚɥьɧɚ ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ .01,261max ɤɇQ  
Ɉɛɩɢɪɚɧɧɹ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ ɧɚ ɤɨɥɨɧɭ ɡɞɿɣɫɧɸєɬьɫɹ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɬɨɪɰɟɜɨɝɨ ɪɟɛɪɚ ɿ ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ ɭ ɰьɨɦɭ ɜɢɩɚɞɤɭ 
ɫɩɪɢɣɦɚєɬьɫɹ ɬɿɥьɤɢ ɫɬɿɧɤɨɸ 

ɆɉɚRɆɉɚ
ht

Q
ncs

ww

5,14695,0/12,139/8,39
8,960,1

1001,2615,15,1 max
<

 

4.4. ɉɟɪɟɜɿɪɤɚ ɩɪɨɝɢɧɭ ɛɚɥɤɢ 

 

,
400

1

8,438

1

96,2242731006,29,0

3,12 10739,62

48

5

48

5
4

2

1

l

f

EI

lM

l

f u

x

ɟ
<

ɞɟ 9,0  – ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɜɪɚɯɨɜɭє ɡɛɿɥьɲɟɧɧɹ ɩɪɨɝɢɧɭ ɛɚɥɤɢ 
ɡɚ ɪɚɯɭɧɨɤ ɡɦɟɧɲɟɧɧɹ ʀʀ ɩɟɪɟɪɿɡɭ. 

 

4.5. Ɂɦɿɧɚ ɩɟɪɟɪɿɡɭ ɩɨ ɞɨɜɠɢɧɿ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 
 

Ɂɦɿɧɚ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ ɭ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɡɞɿɣɫɧɸєɬьɫɹ 
ɲɥɹɯɨɦ ɡɦɟɧɲɟɧɧɹ ɲɢɪɢɧɢ ɩɨɹɫɧɢɯ ɥɢɫɬɿɜ ɧɚ ɜɿɞɫɬɚɧɿ 
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ɦɦlɫ 20506/123006/1
 ɜɿɞ ɤɨɠɧɨʀ ɡ ʀʀ ɨɩɨɪ (ɪɢɫ. 5), ɩɪɢ 

ɭɦɨɜɿ, ɳɨ .20 cɦb f >  ɋɥɿɞ ɛɭɥɨ ɩɪɢɣɧɹɬɢ . 2100 ɦɦc ɉɿɫɥɹ 
ɱɨɝɨ ɩɨɪɚɯɭɜɚɬɢ ɧɟɨɛɯɿɞɧɭ ɲɢɪɢɧɭ ɩɨɹɫɭ ɛɚɥɤɢ ɿ ɝɟɨɦɟɬɪɢɱɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɦɿɧɟɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ.

 
 

 
Ɋɢɫ. 5. Ɂɦɿɧɚ ɩɟɪɟɪɿɡɭ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 

ɚ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ; ɛ – ɡɚɝɚɥьɧɢɣ ɜɢɝɥɹɞ ɛɚɥɤɢ 
 

4.6. ɉɟɪɟɜɿɪɤɚ ɦɿɰɧɨɫɬɿ ɛɚɥɤɢ 

ɡɚ ɩɪɢɜɟɞɟɧɢɦɢ ɧɚɩɪɭɠɟɧɧɹɦɢ 

 

ɍ ɧɟɛɟɡɩɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ, ɹɤɢɦ є ɩɟɪɟɪɿɡ ɡɦɿɧɢ ɲɢɪɢɧɢ 
ɩɨɹɫɧɢɯ ɥɢɫɬɿɜ ɧɚ ɜɿɞɫɬɚɧɿ ɦɦlɫ 20506/123006/1

:
 

– ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ 

;53,454
2

1,23,121,244,42

2

1
1 ɦɤɇclcqɆ m  

– ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ 
.88,1711,23,125,044,425,0 11 ɤɇclqQ m
 

ɋɟɪɟɞɧє ɞɨɬɢɱɧɟ ɧɚɩɪɭɠɟɧɧɹ 

Ɇɉɚ
ht

Q

ww

5,17
8,960,1

1088,1711 . 

ɇɨɪɦɚɥьɧɟ ɧɚɩɪɭɠɟɧɧɹ ɧɚ ɪɿɜɧɿ ɩɨɹɫɧɢɯ ɲɜɿɜ ɛɚɥɤɢ 

.3,101
48,4485

1053,454 3

1 Ɇɉɚ
W

M

x

 

ɍɦɨɜɚ ɦɿɰɧɨɫɬɿ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ ɡɚ ɩɪɢɜɟɞɟɧɢɦɢ 
ɧɚɩɪɭɠɟɧɧɹɦɢ

.6,252/7,1055,1733,1013 2222 ɆɉɚRɆɉɚ ncyred <  
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4.7. ɉɟɪɟɜɿɪɤɚ ɡɚɝɚɥьɧɨʀ ɫɬɿɣɤɨɫɬɿ ɛɚɥɤɢ 

 

Ɂɚ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ ɧɚ ɜɫɿ ɛɚɥɤɢ ɡɜɟɪɯɭ 
ɛɟɡɩɟɪɟɜɧɨ ɨɛɩɢɪɚєɬьɫɹ ɠɨɪɫɬɤɢɣ ɦɟɬɚɥɟɜɢɣ ɧɚɫɬɢɥ ɿ ɬɨɦɭ 
ɡɝɿɞɧɨ ɡ ɩɭɧɤɬɨɦ 9.4.4 [6] ɛɚɥɤɚ ɫɬɿɣɤɚ ɿ ɩɟɪɟɜɿɪɤɚ ɧɟ ɩɨɬɪɿɛɧɚ. 

(Зɚ ɩɨɜɟɪɯɨɜɨɝɨ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɩɨɜɢɧɧɚ ɜɢɤɨɧɭɜɚɬɢɫь 
ɭɦɨɜɚ

.///016,073,0/0032,041,0 yfffffff REhbtbtbbɚ

 

4.8. ɉɟɪɟɜɿɪɤɚ ɦɿɫɰɟɜɨʀ ɫɬɿɣɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɛɚɥɤɢ 

 

ɋɬɢɫɧɭɬɢɣ ɩɨɹɫ є ɫɬɿɣɤɢɦ, ɨɫɤɿɥьɤɢ ɪɨɡɦɿɪɢ ɣɨɝɨ 
ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɩɪɢɣɧɹɬɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɭɦɨɜɢ ɫɬɿɣɤɨɫɬɿ 
(ɞɢɜ. ɩ. 4.2). 

ɉɨɩɟɪɟɱɧɿ ɪɟɛɪɚ ɪɨɡɦɿɳɭɸɬь ɩɿɞ ɤɨɠɧɨɸ ɛɚɥɤɨɸ ɧɚɫɬɢɥɭ 
(ɪɢɫ. 6) ɿ, ɬɚɤɢɦ ɱɢɧɨɦ, ɤɪɨɤ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ ɿ 
ɛɚɥɨɤ ɧɚɫɬɢɥɭ ɡɛɿɝɚєɬьɫɹ ɿ ɫɬɚɧɨɜɢɬь ɦɦa 1230 ɦɦa 1290 . 

ȼɢɫɨɬɚ ɫɬɿɧɤɢ ɛɚɥɤɢ
 

.968ɦɦhh wef

 

 
Ɋɢɫ. 6. Ɋɨɡɦɿɳɟɧɧɹ ɩɨɩɟɪɟɱɧɢɯ ɪɟɛɟɪ ɠɨɪɫɬɤɨɫɬɿ ɜ ɝɨɥɨɜɧɿɣ ɛɚɥɰɿ 

 

ɒɢɪɢɧɚ ɜɢɫɬɭɩɚɸɱɨʀ ɱɚɫɬɢɧɢ ɪɟɛɪɚ ɡɝɿɞɧɨ ɡ ɩ. 9.5.9 [6] 
.2,572530/9682530/ ɦɦhb efr
 

Ⱦɥɹ ɡɪɭɱɧɨɫɬɿ ɜɢɤɨɧɚɧɧɹ ɪɟɛɟɪ ɡ ɭɧɿɜɟɪɫɚɥьɧɨʀ 
ɲɢɪɨɤɨɲɬɚɛɨɜɨʀ ɫɬɚɥɿ ɲɢɪɢɧɭ ɪɟɛɪɚ ɩɪɢɣɧɹɬɨ .100 ɦɦbh  

Ɍɨɜɳɢɧɚ ɪɟɛɪɚ 

.82,651006,224010022 ɦɦEyRbt rr

 
Ɉɫɬɚɬɨɱɧɨ ɬɨɜɳɢɧɭ ɪɟɛɪɚ ɩɪɢɣɧɹɬɨ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 

ɫɨɪɬɚɦɟɧɬɚ .8 ɦɦtr  
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ɍɦɨɜɧɚ ɝɧɭɱɤɿɫɬь ɫɬɿɧɤɢ 

3,31006,2/240
10

968
/ 5ER

t

h
y

w

ef

w
 

ɉɟɪɟɜɿɪɤɚ ɫɬɿɣɤɨɫɬɿ ɫɬɿɧɤɢ ɜɢɤɨɧɭєɬьɫɹ ɞɥɹ ɞɿɥɹɧɤɢ, ɞɟ 
ɪɨɡɬɚɲɨɜɚɧɟ ɦɿɫɰɟ ɡɦɿɧɢ ɩɟɪɟɪɿɡɭ ɩɨɹɫɿɜ. ȼɢɫɨɬɚ ɞɿɥɹɧɤɢ 

ɦɦhh wef 968 , ɬɨɛɬɨ ɦɦhha wef 9681230 > , ɿ ɬɨɦɭ 
ɪɨɡɪɚɯɭɧɨɤ ɜɢɤɨɧɭєɬьɫɹ ɞɥɹ ɭɦɨɜɧɨʀ ɞɿɥɹɧɤɢ ɞɨɜɠɢɧɨɸ 

ɦɦhef 968 . 

Ɉɫɤɿɥьɤɢ ɡɦɿɧɚ ɩɟɪɟɪɿɡɭ ɜɢɤɨɧɭєɬьɫɹ ɧɚ ɜɿɞɫɬɚɧɿ 
ɦɦc  2100  ɜɿɞ ɤɨɠɧɨʀ ɨɩɨɪɢ ɛɚɥɤɢ ɿ ɤɪɚɣɧɿ ɪɟɛɪɚ ɜ ɛɚɥɰɿ 

ɪɨɡɦɿɳɟɧɿ ɧɚ ɜɿɞɫɬɚɧɿ ɦɦa 61512305,05,0  ɜɿɞ ɨɩɨɪ, ɬɨ 
ɜɿɞɫɬɚɧɿ ɜɿɞ ɨɩɨɪ ɛɚɥɤɢ ɞɨ ɦɟɠ ɞɿɥɹɧɤɢ: 

;184512305,15,11 ɦɦax ; 

.281396812305,15,12 ɦɦhax ef
 

Ɂɝɢɧɚɸɱɿ ɦɨɦɟɧɬɢ ɬɚ ɩɨɩɟɪɟɱɧɿ ɫɢɥɢ ɜ ɩɟɪɟɪɿɡɚɯ І ɿ ІІ: 

;3,409
2

845,13,12845,144,42

2

111 ɦɤɇxlxq
M m

I

;3,566
2

813,23,12813,244,42

2

212 ɦɤɇxlxq
M m

ІІ

ɤɇxlqQ mI 7,182845,13,125,044,425,0 11
; 

ɤɇxlqQ mII 6,141813,23,125,044,425,0 21
. 

ɋɟɪɟɞɧɿ ɡɧɚɱɟɧɧɹ ɡɭɫɢɥь: 
ɦɤɇMɆɆ ІІІ 8,4873,5663,409 ; 

.15,1626,1417,182 ɤHQQQ ІІІ  

ɋɬɢɫɤɚɸɱɟ ɧɨɪɦɚɥьɧɟ ɧɚɩɪɭɠɟɧɧɹ ɜ ɫɬɿɧɰɿ ɧɚ ɪɿɜɧɿ 
ɩɨɹɫɧɢɯ ɲɜɿɜ 

.3,105
96,2242732

108,968,487

2

3

1 Ɇɉɚ
I

hM

x

w  

Ⱦɨɬɢɱɧɟ ɧɚɩɪɭɠɟɧɧɹ 

Ɇɉɚ
ht

Q

ww

8,16
8,960,1

1015,1621 . 

ɍ ɪɚɡɿ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ ɡɝɿɞɧɨ ɡ 
ɬɚɛɥ. 9.3 [6] ɤɨɟɮɿɰɿєɧɬ .2r  
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Ʉɨɟɮɿɰɿєɧɬ .
0,1

6,1

8,96

20
33

2

w

f

ef

f

r
t

t

h

b
 

Ɂɚɥɟɠɧɨ ɜɿɞ ɜɟɥɢɱɢɧɢ ɤɨɟɮɿɰɿєɧɬɚ  ɡ ɬɚɛɥ. 9.2 [6] 

ɜɢɡɧɚɱɚɸɬь ɤɨɟɮɿɰɿєɧɬ 5,35crc . 

(ɍ ɪɚɡɿ ɩɨɜɟɪɯɨɜɨɝɨ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɤɨɟɮɿɰɿєɧɬ crc  

ɜɢɡɧɚɱɚɸɬь, ɩɪɢɣɦɚɸɱɢ ɭ ɮɨɪɦɭɥɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ 
 8,02r

ɡɝɿɞɧɨ ɡ ɬɚɛɥ. 9.3 [6]). 

Ɂ ɞɜɨɯ ɪɨɡɦɿɪɿɜ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɞɿɥɹɧɤɢ ɦɟɧɲɚ ɫɬɨɪɨɧɚ 
ɫɬɚɧɨɜɢɬь ɦɦhd efg 968 ɦɦhd efg 1060 . Ƚɧɭɱɤɿɫɬь 
ɫɬɿɧɤɢ 

3,31006,2/240
10

968
/ 5ER

t

d
y

w

g

d
. 

ȼɿɞɧɨɲɟɧɧɹ ɛɿɥьɲɨʀ ɫɬɨɪɨɧɢ ɞɿɥɹɧɤɢ ɫɬɿɧɤɢ ɞɨ ɦɟɧɲɨʀ 
.27,1968/1230/ dw da  

Ʉɪɢɬɢɱɧɿ ɧɚɩɪɭɠɟɧɧɹ: 
– ɧɨɪɦɚɥьɧɿ 

Ɇɉɚ
Rc

d

ycr

cr 4,782
3,3

2405,35
22

; 

– ɞɨɬɢɱɧɿ 

.0,334
3,3

240

27,1

76,0
13,10

76,0
13,10

2222
Ɇɉɚ

R

d

y

w

cr

 

Ɇɿɫɰɟɜɭ ɫɬɿɣɤɿɫɬь ɫɬɿɧɤɢ ɛɚɥɤɢ ɩɟɪɟɜɿɪɹɸɬь ɡɚ ɮɨɪɦɭɥɨɸ 

.05,195,0/1/143,0
0,334

8,16

4,782

3,105
1

22
2

2

nc

crcr

<

 
 

4.9. Ɋɨɡɪɚɯɭɧɨɤ ɡ’єɞɧɚɧɧɹ ɩɨɥɢɰɿ ɡɿ ɫɬɿɧɤɨɸ 

 

ɉɨɹɫɧɿ ɲɜɢ ɜɢɤɨɧɭɸɬь ɚɜɬɨɦɚɬɢɱɧɢɦ ɡɜɚɪɸɜɚɧɧɹɦ. 
ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɦɚɪɤɢ ɫɬɚɥɿ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ ɋ245 ɡ ɬɚɛɥ. Ⱦ. 1 [6] 

ɩɪɢɣɦɚɸɬь ɡɜɚɪɸɜɚɥьɧɢɣ ɞɪɿɬ ɋɜ-08Ⱥ, ɞɥɹ ɹɤɨɝɨ ɡ ɬɚɛɥ. Ⱦ. 2 [6] 

ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɆɉɚRwf 180 , ɚ 
ɆɉɚRR unwz  5,16637045,045,0 . Ɂ ɬɚɛɥ. 16.2 [6] ɞɥɹ 

ɧɢɠɧьɨɝɨ ɩɨɥɨɠɟɧɧɹ ɲɜɚ, ɜɢɤɨɧɚɧɨɝɨ ɚɜɬɨɦɚɬɢɱɧɢɦ ɡɜɚɪɸɜɚ-
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ɧɧɹɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɪɨɬɭ ɞɿɚɦɟɬɪɨɦ ɦɦd 2...4,1 , ɞɥɹ 
ɤɚɬɟɬɭ ɲɜɚ ɦɦk f 8...3  ɜɢɡɧɚɱɚɸɬь ɤɨɟɮɿɰɿєɧɬɢ 9,0f

 ɿ 05,1z
 

Ɉɫɤɿɥьɤɢ 

Ɇɉɚ,RβɆɉɚ,Rβ wzzwff 83,1745,16605116218090 , 

ɬɨ ɲɜɢ ɪɨɡɪɚɯɨɜɭɸɬь ɥɢɲɟ ɜ ɩɟɪɟɪɿɡɿ ɩɨ ɦɟɬɚɥɭ ɲɜɚ. 
ɋɬɚɬɢɱɧɢɣ ɦɨɦɟɧɬ ɡɦɟɧɲɟɧɨɝɨ ɩɟɪɟɪɿɡɭ ɩɨɹɫɧɨɝɨ ɥɢɫɬɚ 

ɜɿɞɧɨɫɧɨ ɝɨɪɢɡɨɧɬɚɥьɧɨʀ ɰɟɧɬɪɚɥьɧɨʀ ɨɫɿ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ 
3 4,15744,986,1205,05,0 ɫɦhtbS ffff  

Ɇɨɦɟɧɬ ɿɧɟɪɰɿʀ ɩɟɪɟɪɿɡɭ ɛɚɥɤɢ 3 96,224273 ɫɦIx

 

ɇɟɨɛɯɿɞɧɢɣ ɤɚɬɟɬ ɩɨɹɫɧɢɯ ɲɜɿɜ 

.05,0
1809,096,2242732

104,157401,261

2
ɫɦ

RI

QS
k

wffx

f

f

 

Ɂɝɿɞɧɨ ɡ ɬɚɛɥ. 16.1 [6] ɩɪɢɣɧɹɬɨ .0,5 ɦɦkk
miɩff  

 

4.10. Ɋɨɡɪɚɯɭɧɨɤ ɨɩɨɪɧɨʀ ɱɚɫɬɢɧɢ ɛɚɥɤɢ 
 

Ƚɨɥɨɜɧɚ ɛɚɥɤɚ ɨɛɩɢɪɚєɬьɫɹ ɧɚ ɤɨɥɨɧɭ ɡɜɟɪɯɭ ɱɟɪɟɡ 
ɬɨɪɰɟɜɟ ɨɩɨɪɧɟ ɪɟɛɪɨ (ɪɢɫ. 7). Ɉɩɨɪɧɚ ɪɟɚɤɰɿɹ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 
ɫɬɚɧɨɜɢɬь . 01,261 ɤɇQF  Ɋɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɚɥɿ 
ɡɦɢɧɚɧɧɸ ɬɨɪɰɟɜɨʀ ɩɨɜɟɪɯɧɿ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɆɉɚRp  336 . 

ɇɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ 

.3,7
95,0/1336

1001,261

/

2ɫɦ
R

F
A

ncp

r

 

ɒɢɪɢɧɭ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɩɪɢɣɧɹɬɨ . 20 ɫɦbb fr  
(Шɢɪɢɧɭ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɩɪɢɣɦɚɸɬь ɪɿɜɧɨɸ ɲɢɪɢɧɿ 

ɩɨɹɫɧɨɝɨ ɥɢɫɬɚ ɜ ɨɩɨɪɧɿɣ ɱɚɫɬɢɧɿ ɛɚɥɤɢ). 

Ɍɨɜɳɢɧɚ ɪɟɛɪɚ   . 365,0
20

3,7

1

ɫɦ
b

A
t

r

r
r

 
(Ɍɨɜɳɢɧɭ ɪɟɛɪɚ ɩɪɢɣɦɚɸɬь ɧɟ ɦɟɧɲɟ ɡɚ ɪɨɡɪɚɯɭɧɤɨɜɟ 

ɡɧɚɱɟɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɨɡɦɿɪɿɜ, ɧɚɜɟɞɟɧɢɯ ɭ ɫɨɪɬɚɦɟɧɬɿ, ɿ ɧɟ 
ɦɟɧɲɟ ɡɚ ɬɨɜɳɢɧɭ ɦɦt 20 ). 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɜɢɦɨɝ ɩɪɢɣɧɹɬɨ . 20 ɦɦtr  
ɋɬɿɣɤɿɫɬь ɨɩɨɪɧɨʀ ɱɚɫɬɢɧɢ ɛɚɥɤɢ ɩɟɪɟɜɿɪɹɸɬь ɹɤ ɭɦɨɜɧɨɝɨ 

ɫɬɨɹɤɚ ɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɞɨɜɠɢɧɨɸ , 968 ɦɦhl w
 

ɧɚɜɚɧɬɚɠɟɧɨɝɨ ɨɩɨɪɧɨɸ ɪɟɚɤɰɿєɸ ɤɇF  01,261  (ɞɢɜ. ɪɢɫ. 7). 
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Ƚɟɨɦɟɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɜɪɨɜɨɝɨ ɩɟɪɟɪɿɡɭ ɭɦɨɜɧɨɝɨ 
ɫɬɨɹɤɚ: 

– ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ 
;04,590,104,190,220 23

cɦSttbA wss
 

– ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ 
4

3333

92,1334
12

0,104,19

12

200,2

1212
cɦStbt

I wss

x

 

ɞɟ ;04,19240/1006,20,165,0/65,0 5 ɫɦREtS yw

; 

– ɪɚɞɿɭɫ ɿɧɟɪɰɿʀ 

.76,4
04,59

92,1334 4ɫɦ
A

I
i x
x  

Ʉɨɟɮɿɰɿєɧɬ ɫɬɿɣɤɨɫɬɿ  ɡɚɥɟɠɢɬь ɜɿɞ ɭɦɨɜɧɨʀ ɝɧɭɱɤɨɫɬɿ 
ɫɬɟɪɠɧɹ ERy

 ɬɚ ɬɢɩɭ ɤɪɢɜɨʀ ɫɬɿɣɤɨɫɬɿ, ɹɤɚ, ɭ ɫɜɨɸ 

ɱɟɪɝɭ, ɡɚɥɟɠɢɬь ɜɿɞ ɬɢɩɭ ɩɟɪɟɪɿɡɭ ɿ ɜɢɡɧɚɱɚєɬьɫɹ ɡ ɬɚɛɥ. ɀ. 1 [6]. 

ɍɦɨɜɧɚ ɝɧɭɱɤɿɫɬь ɫɬɨɹɤɚ 

,695,01006,2/24036,20/ 5
ERyx

 ɞɟ .36,2076,4/8,96// xwxefx ihil  

Ⱦɥɹ ɬɢɩɭ ɤɪɢɜɨʀ ɫɬɿɣɤɨɫɬɿ ɫ  ɤɨɟɮɿɰɿєɧɬ ɫɬɿɣɤɨɫɬɿ .94,0  

ɋɬɿɣɤɿɫɬь ɫɬɨɹɤɚ 

Ɇɉɚ
A

F
03,47

04,5994,0

1001,261 .63,252 ɆɉɚR ncy  

ȼɢɫɬɭɩɚɸɱɚ ɞɨɧɢɡɭ ɱɚɫɬɢɧɚ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɩɪɢɣɦɚєɬьɫɹ 
ɜɢɫɨɬɨɸ rtd 5,1  ɿ ɡɚɡɜɢɱɚɣ ɫɬɚɧɨɜɢɬь 15…20 ɦɦ. ɍ ɞɚɧɨɦɭ 
ɜɢɩɚɞɤɭ; ɩɪɢɣɧɹɬɨ ɦɦd 20  (ɞɢɜ. ɪɢɫ. 8). 

 
Ɋɢɫ. 7. Ɉɩɨɪɧɚ ɱɚɫɬɢɧɚ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 

ɚ – ɡɚɝɚɥьɧɢɣ ɜɢɝɥɹɞ; ɛ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ; 
ɜ – ɩɟɪɟɪɿɡ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ; ɝ – ɩɟɪɟɪɿɡ ɭɦɨɜɧɨɝɨ ɫɬɨɹɤɚ 
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4.11. ɉɪɨɟɤɬɭɜɚɧɧɹ ɦɨɧɬɚɠɧɨɝɨ ɫɬɢɤɭ 

 

Ɇɨɧɬɚɠɧɢɣ ɫɬɢɤ ɜɢɤɨɧɭɸɬь ɩɨɫɟɪɟɞɢɧɿ ɩɪɨɥьɨɬɭ ɛɚɥɤɢ 
ɩɪɹɦɢɦ ɡɜɚɪɧɢɦ ɲɜɨɦ ɡ ɩɨɜɧɢɦ ɩɪɨɜɚɪɸɜɚɧɧɹɦ ɟɥɟɦɟɧɬɿɜ, ɳɨ 
ɡ’єɞɧɭɸɬьɫɹ, ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɮɿɡɢɱɧɢɯ ɦɟɬɨɞɿɜ ɤɨɧɬɪɨɥɸ 
ɹɤɨɫɬɿ ɲɜɿɜ, ɹɤɿ ɭ ɰьɨɦɭ ɜɢɩɚɞɤɭ є ɪɿɜɧɨɦɿɰɧɢɦɢ ɡ ɨɫɧɨɜɧɢɦ 
ɦɟɬɚɥɨɦ ɿ ɬɨɦɭ ɧɟ ɪɨɡɪɚɯɨɜɭɸɬьɫɹ. 

 

4.12. Ɋɨɡɪɚɯɭɧɨɤ ɤɪɿɩɥɟɧɧɹ ɛɚɥɤɢ ɧɚɫɬɢɥɭ ɞɨ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 

 

ɍ ɪɚɡɿ ɫɩɨɥɭɱɟɧɧɿ ɛɚɥɨɤ ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ ɤɪɿɩɥɟɧɧɹ ɛɚɥɨɤ 
ɧɚɫɬɢɥɭ ɞɨ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ ɡɞɿɣɫɧɸєɬьɫɹ ɛɨɥɬɚɦɢ ɤɥɚɫɭ ɦɿɰɧɨɫɬɿ 
5.6 ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ ɨɩɨɪɚɦɢ ɆɉɚRbs  160 ɿ ɆɉɚRbp  475 . 

Ɍɨɜɳɢɧɚ ɫɬɿɧɤɢ ɛɚɥɤɢ ɧɚɫɬɢɥɭ 27/ȽɈɋɌ 8239–89 

ɦɦtw 0,6 , ɬɨɜɳɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɪɟɛɪɚ ɠɨɪɫɬɤɨɫɬɿ ɝɨɥɨɜɧɨʀ 
ɛɚɥɤɢ ɦɦtr 0,8 . Ⱦɥɹ ɡ’єɞɧɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɩɪɢɣɧɹɬɨ ɛɨɥɬɢ 
ɞɿɚɦɟɬɪɨɦ  ɦɦdb 20   

ɇɟɫɭɱɚ ɡɞɚɬɧɿɫɬь ɨɞɧɨɝɨ ɛɨɥɬɚ: 
ɚ) ɧɚ ɡɪɿɡ ;35,591019,0114,3210 1 ɤɇnARN cbsbbsbs

 

ɛ) ɧɚ ɡɿɦ’ɹɬɬɹ ,3,511019,06,02475 1

min ɤɇtdRN cbbbpbp
 

ɞɟ 214,3 ɫɦAb – ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɛɨɥɬɚ 
ɞɿɚɦɟɬɪɨɦ  ɦɦdb 20  ɡɝɿɞɧɨ ɡ ɬɚɛɥ. Ⱦ.8 [6]; 1sn  – ɤɿɥьɤɿɫɬь 
ɩɥɨɳɢɧ ɡɪɿɡɭ ɨɞɧɨɝɨ ɡɜɢɱɚɣɧɨɝɨ ɛɨɥɬɚ; ɦɦtt w 0,6min

 – 

ɦɟɧɲɚ ɡ ɞɜɨɯ ɬɨɜɳɢɧ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡ’єɞɧɭɸɬьɫɹ; 90,b  – 

ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɟ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɭɦɨɜ ɪɨɛɨɬɢ, 
ɨɫɤɿɥьɤɢ ɣɨɝɨ ɬɨɱɧɟ ɡɧɚɱɟɧɧɹ ɨɛɱɢɫɥɸєɬьɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɪɨɡɦɿɳɟɧɧɹ ɛɨɥɬɿɜ, ɹɤɟ ɳɟ ɧɟ ɜɢɤɨɧɚɧɟ; 1ɫ . 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɧɲɚ ɡ ɧɟɫɭɱɢɯ ɡɞɚɬɧɨɫɬɟɣ ɛɨɥɬɚ 
ɫɬɚɧɨɜɢɬь .3,51min, ɤɇNb

 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɡɭɫɢɥɥɹ, ɳɨ ɩɟɪɟɞɚєɬьɫɹ ɜɿɞ ɛɚɥɤɢ ɧɚɫɬɢɥɭ 
ɧɚ ɩɨɩɟɪɟɱɧɟ ɪɟɛɪɨ ɠɨɪɫɬɤɨɫɬɿ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ, ɬɨɛɬɨ ɡɭɫɢɥɥɹ, 
ɹɤɟ ɩɨɜɢɧɧɨ ɫɩɪɢɣɧɹɬɢ ɛɨɥɬɨɜɟ ɡ’єɞɧɚɧɧɹ, ɫɬɚɧɨɜɢɬь 

. 85,47max ɤɇQN  

ɇɟɨɛɯɿɞɧɚ ɪɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥьɤɿɫɬь ɛɨɥɬɿɜ ɭ ɡ’єɞɧɚɧɧɿ 

       

      



25 

 

,89,0
3,51

95,085,47

min,b

n

N

N
n  ɩɪɢɣɦɚєɦɨ ɩ=1.

 

 
Ɋɢɫ. 8. Ȼɚɥɤɚ ɧɚɫɬɢɥɭ 

ɚ – ɨɩɨɪɧɚ ɱɚɫɬɢɧɚ; ɛ – ɤɪɿɩɥɟɧɧɹ ɛɚɥɨɤ ɧɚɫɬɢɥɭ ɞɨ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 
 

5. Ɋɨɡɪɚɯɭɧɨɤ ɰɟɧɬɪɚɥьɧɨ-ɫɬɢɫɧɭɬɨʀ ɧɚɫɤɪɿɡɧɨʀ ɤɨɥɨɧɢ 

 

Ʉɨɥɨɧɢ ɩɪɨɟɤɬɭɸɬьɫɹ ɧɚɫɤɪɿɡɧɨɝɨ ɬɢɩɭ ɡ ɞɜɨɯ ɩɪɨɤɚɬɧɢɯ 
ɲɜɟɥɟɪɿɜ ɡɚ ȾɋɌɍ 3436–96 ɚɛɨ ɞɜɨɬɚɜɪɿɜ ɡɚ ȽɈɋɌ 8239-89 ɬɚ 
ɥɢɫɬɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɡ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɲɢɪɨɤɨɲɬɚɛɨɜɨʀ ɫɬɚɥɿ ɡɚ 
ȽɈɋɌ 82–70* ɤɥɚɫɭ ɋ275. 

Ⱦɥɹ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɆɉɚRy 270  ɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɿ ɨɩɨɪɢ ɆɉɚRyn 275  ɬɚ ɆɉɚRun 380 , ɳɨ 
ɩɪɢɣɧɹɬɿ ɞɥɹ ɮɚɫɨɧɧɨɝɨ ɩɪɨɤɚɬɭ ɬɨɜɳɢɧɨɸ ɦɦtɦɦ 202  ɡ 
ɬɚɛɥ. Ƚ. 2 [6]. 

Ⱦɥɹ ɥɢɫɬɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɤɨɥɨɧɢ ɩɪɢɣɧɹɬɨ ɬɨɜɳɢɧɢ 
ɦɦtɦɦ 202 , ɞɥɹ ɹɤɢɯ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɆɉɚRy 260 , 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɿ ɨɩɨɪɢ ɆɉɚRyn 265  ɿ ɆɉɚRun 370 , 

ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɚɥɿ ɡɫɭɜɭ ɆɉɚRR ys 8,15026058,058,0 , 

ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɚɥɿ ɡɦɢɧɚɧɧɸ ɬɨɪɰɟɜɨʀ ɩɨɜɟɪɯɧɿ 
ɆɉɚRp 336 . 

Ɏɭɧɞɚɦɟɧɬɢ ɩɿɞ ɤɨɥɨɧɢ ɩɪɨɟɤɬɭɸɬьɫɹ ɡ ɛɟɬɨɧɭ ɤɥɚɫɭ 
C12/15 ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɨɩɨɪɨɦ ɧɚ ɫɬɢɫɤ .5,8 Ɇɉɚfcd  

 

5.1. Вɫɬɚɧɨɜɥɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɫɯɟɦɢ ɤɨɥɨɧɢ 

 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɰɟɧɬɪɚɥьɧɨ-ɫɬɢɫɧɭɬɨʀ ɧɚɫɤɪɿɡɧɨʀ 
ɤɨɥɨɧɢ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɫɬɟɪɠɟɧь ɩɟɜɧɨʀ ɝɟɨɦɟɬɪɢɱɧɨʀ 
ɞɨɜɠɢɧɢ, ɡɚɤɪɿɩɥɟɧɢɣ ɤɿɧɰɹɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɪɢɣɧɹɬɨʀ 
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ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɫɯɟɦɢ ɪɨɛɨɱɨɝɨ ɦɚɣɞɚɧɱɢɤɚ ɩɪɨɦɢɫɥɨɜɨʀ ɛɭɞɿɜɥɿ, 
ɿ ɡɚɜɚɧɬɚɠɟɧɢɣ ɫɢɥɨɸ F , ɩɪɢɤɥɚɞɟɧɨɸ ɩɨ ɨɫɿ ɩɟɪɟɪɿɡɭ (ɪɢɫ. 9). 

Ɂ’єɞɧɚɧɧɹ ɤɨɥɨɧɢ ɡ ɮɭɧɞɚɦɟɧɬɨɦ ɬɚ ɨɛɩɢɪɚɧɧɹ ɝɨɥɨɜɧɢɯ ɛɚɥɨɤ 
ɧɚ ɨɝɨɥɨɜɨɤ ɤɨɥɨɧɢ ɩɪɢɣɧɹɬɨ ɲɚɪɧɿɪɧɢɦɢ. 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɡɭɫɢɥɥɹ ɜ ɤɨɥɨɧɿ 
.33,3882/0,63,1244,422/21 ɤɇllqN m  

Ɉɫɤɿɥьɤɢ ɡɚɜɞɚɧɧɹɦ ɧɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɡɚɞɚɧɚ ɜɿɞɦɿɬɤɚ 
ɩɿɞɥɨɝɢ ɪɨɛɨɱɨɝɨ ɦɚɣɞɚɧɱɢɤɚ 0H , ɬɨ ɞɥɹ ɩɨɜɟɪɯɨɜɨɝɨ 
ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɭ ɛɚɥɤɨɜɿɣ ɤɥɿɬɰɿ ɧɨɪɦɚɥьɧɨɝɨ ɬɢɩɭ 
ɝɟɨɦɟɬɪɢɱɧɚ ɞɨɜɠɢɧɚ ɤɨɥɨɧɢ 

)(1500 dhhtɦɦHl ȽȻȻɇɇc
, 

ɚ ɞɥɹ ɫɩɨɥɭɱɟɧɧɹ ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ )(1500 dhtɦɦHl ȽȻɇc
, 

ɞɟ 
0H  – ɜɿɞɦɿɬɤɚ ɩɿɞɥɨɝɢ ɪɨɛɨɱɨɝɨ ɦɚɣɞɚɧɱɢɤɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 

ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ; ɦɦ150 – ɡɚɝɥɢɛɥɟɧɧɹ ɛɚɡɢ ɤɨɥɨɧɢ ɧɢɠɱɟ 
ɜɿɞɦɿɬɤɢ ɱɢɫɬɨʀ ɩɿɞɥɨɝɢ; 

Ht  – ɬɨɜɳɢɧɚ ɧɚɫɬɢɥɭ (ɞɢɜ. ɩ. 2); Ȼɇh  

– ɜɢɫɨɬɚ ɛɚɥɤɢ ɧɚɫɬɢɥɭ (ɞɢɜ. ɩ. 3); ȽȻh  – ɜɢɫɨɬɚ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ 
(ɞɢɜ. ɩ. 4.2); rtd 5,1  – ɜɢɫɬɭɩɚɸɱɚ ɞɨɧɢɡɭ ɱɚɫɬɢɧɚ ɬɨɪɰɟɜɨɝɨ 
ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ (ɩ. 4.10). 

ɍ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɞɥɹ ɫɩɨɥɭɱɟɧɧɹ ɛɚɥɨɤ ɜ ɨɞɧɨɦɭ ɪɿɜɧɿ 
ɝɟɨɦɟɬɪɢɱɧɚ ɞɨɜɠɢɧɚ ɤɨɥɨɧɢ (ɞɢɜ. ɪɢɫ. 11) 

,7118)20100012(1508000)(1500 ɦɦdhtɦɦHl ȽȻɇc

ɞɟ ɦɦH 80000
; ɦɦlɇ 12 ; ɦɦhȽȻ 1000 ; .20 ɦɦd  

ɍ ɪɨɡɪɚɯɭɧɤɚɯ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɭɦɨɜɢ ɡɚɤɪɿɩɥɟɧɧɹ 
ɤɿɧɰɿɜ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ ɭ ɞɜɨɯ ɝɨɥɨɜɧɢɯ ɩɥɨɳɢɧɚɯ ɿ ɜɢɡɧɚɱɚɬɢ 

xxefx ll  ɿ yyefy ll , ɞɟ 
x

ɿ 
y

- ɤɨɟɮɿɰɿєɧɬɢ ɩɪɢɜɟɞɟɧɧɹ 
ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɞɨɜɠɢɧɢ ɜɿɞɩɨɜɿɞɧɨ ɭ ɩɥɨɳɢɧɚɯ ɯ-ɯ ɿ ɭ-ɭ; 

xl  - 

ɝɟɨɦɟɬɪɢɱɧɚ ɞɨɜɠɢɧɚ ɟɥɟɦɟɧɬɚ ɭ ɩɥɨɳɢɧɿ ɯ-ɯ; 
yl -ɞɨɜɠɢɧɚ 

ɞɿɥɹɧɤɢ ɤɨɥɨɧɢ, ɹɤɚ ɡɚɤɪɿɩɥɟɧɚ ɜɿɞ ɝɨɪɢɡɨɧɬɚɥьɧɨɝɨ 
ɩɟɪɟɦɿɳɟɧɧɹ ɭ ɩɥɨɳɢɧɿ ɭ-ɭ. 

Ɉɫɤɿɥьɤɢ ɪɨɡɪɚɯɭɧɤɨɜɚ ɤɨɥɨɧɚ ɭ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɧɟ 
ɡɚɤɪɿɩɥɟɧɚ ɭ ɩɪɨɦɿɠɧɢɯ ɩɟɪɟɪɿɡɚɯ ɿ ɦɚє ɲɚɪɧɿɪɧɟ ɤɪɿɩɥɟɧɧɹ ɞɨ 
ɮɭɧɞɚɦɟɧɬɭ ɿ ɲɚɪɧɿɪɧɟ ɨɛɩɢɪɚɧɧɹ ɝɨɥɨɜɧɢɯ ɛɚɥɨɤ, ɬɨ 

1yx
 ɿ .711871181 ɦɦllll cefefyefx
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 Ɋɢɫ. 9. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɤɨɥɨɧɢ 
 

5.2. Ɋɨɡɪɚɯɭɧɨɤ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ 

 

5.2.1. Ɋɨɡɪɚɯɭɧɨɤ ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ ɦɚɬɟɪɿɚɥьɧɨʀ ɨɫɿ 
 

1) ɇɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ 
ɿɡ ɭɦɨɜɢ ɫɬɿɣɤɨɫɬɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɥɚɫɭ ɜɿɞɩɨɜɿɞɚɥьɧɨɫɬɿ 
ɫɩɨɪɭɞɢ 

2

1

44,18
95,0/1270741,0

1033,388

/
cɦ

R

NȺ
ncy

nec  

ɞɟ ɤɇNF 33,388  – ɡɭɫɢɥɥɹ ɜ ɫɬɟɪɠɧɿ ɤɨɥɨɧɢ; 
741,01

 – ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɟ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ 
ɫɬɿɣɤɨɫɬɿ ɡ ɬɚɛɥ. ɀ. 1 [6] ɞɥɹ ɬɢɩɭ ɤɪɢɜɨʀ ɫɬɿɣɤɨɫɬɿ  b ɞɥɹ 

ɡɧɚɱɟɧɧɹ 5,2 , ɳɨ ɜɿɞɩɨɜɿɞɚє ɝɧɭɱɤɨɫɬɿ 60 ; 95,0n
; 

1c
; ɆɉɚRy 270 . 

2) ɇɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ ɜɿɬɤɢ ɤɨɥɨɧɢ 

2

1 22,9
2

44,18

2
cɦȺȺ nec  

3) ɇɟɨɛɯɿɞɧɢɣ ɪɚɞɿɭɫ ɿɧɟɪɰɿʀ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ ɜɿɞɩɨɜɿɞɧɨ 
ɞɨ ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɨɝɨ ɡɧɚɱɟɧɧɹ ɝɧɭɱɤɨɫɬɿ 

.86,1160/8,711/1 ɫɦli efxx
 

4) Ɂɚ ɧɟɨɛɯɿɞɧɢɦɢ ɩɥɨɳɟɸ ɩɟɪɟɪɿɡɭ ɜɿɬɤɢ 2

1 22,9 cɦȺ  ɬɚ  
ɪɚɞɿɭɫɨɦ ɿɧɟɪɰɿʀ .86,11/1 ɫɦli efxx

 ɡ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɣɧɹɬɨ 
ɲɜɟɥɟɪ 16ɍ/ȾɋɌɍ 3436–96 ɡ ɬɚɤɢɦɢ ɝɟɨɦɟɬɪɢɱɧɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:

.8,1;5,0;84,0;4,6;16

;87,1;42,63,63747118

0

44

ɫɦzɫɦtɫɦtɫɦbɫɦh=

 ɫɦ ɿɫɦ;ɿɫɦ; Іɫɦ;Іcɦ,Ⱥ

wff

ɭɯɭɯ
2
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5) Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɫɬɿɣɤɨɫɬɿ ɩɿɞɿɛɪɚɧɨɝɨ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ 
ɦɚɬɟɪɿɚɥьɧɨʀ ɨɫɿ xx  ɨɛɱɢɫɥɸɸɬь ɝɧɭɱɤɿɫɬь ɤɨɥɨɧɢ 

1209,11042,6/8,711/ 1 uxefx il < , 

ɞɟ 120u
 – ɩɨɩɟɪɟɞɧьɨ ɩɪɢɣɧɹɬɟ ɦɚɤɫɢɦɚɥьɧɟ ɡɧɚɱɟɧɧɹ 

ɝɧɭɱɤɨɫɬɿ, ɹɤɟ ɭ ɩɨɞɚɥьɲɨɦɭ ɛɭɞɟ ɭɬɨɱɧɟɧɟ. 
6) ɍɦɨɜɧɚ ɝɧɭɱɤɿɫɬь 

01,41006,2/2709,110/ 5
ERyx

.  

7) Ɂɚɥɟɠɧɨ ɜɿɞ 01,4  ɡ ɬɚɛɥ. ɀ. 1 [6] ɩɪɢɣɦɚєɬьɫɹ 
ɤɨɟɮɿɰɿєɧɬ .451,0  

8) Ɍɨɱɧɟ ɡɧɚɱɟɧɧɹ ɝɧɭɱɤɨɫɬɿ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ 

,28,128862,06018060180u

,837,0
95,0/12702,36451,0

1033,388

/ ncyAR

Nɞɟ

2

1 2,361,1822 ɫɦȺȺ
 

– ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ ɡ 
ɞɜɨɯ ɲɜɟɥɟɪɿɜ.

 
9) ɉɟɪɟɜɿɪɹɸɬь ɫɬɿɣɤɿɫɬь ɰɟɧɬɪɚɥьɧɨ-ɫɬɢɫɧɭɬɨʀ ɤɨɥɨɧɢ 

.2,28495,0/1270/5,238
2,36451,0

1033,388 ɆɉɚRɆɉɚ
A

N
ncy<

ɍɦɨɜɚ ɫɬɿɣɤɨɫɬɿ ɜɢɤɨɧɭєɬьɫɹ. 
 

5.2.2. Ɋɨɡɪɚɯɭɧɨɤ ɫɬɟɪɠɧɹ  ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ ɜɿɥьɧɨʀ ɨɫɿ 
 

Ⱦɥɹ ɤɨɥɨɧɢ ɡ ɩɥɚɧɤɚɦɢ, ɜɢɯɨɞɹɱɢ ɡ ɭɦɨɜɢ ɪɿɜɧɨɫɬɿɣɤɨɫɬɿ 
efx  ɿ ɡɚɞɚɜɲɢɫь ɡɧɚɱɟɧɧɹɦ ɝɧɭɱɤɨɫɬɿ ɨɤɪɟɦɨʀ ɜɿɬɤɢ ɤɨɥɨɧɢ 

ɧɚ ɞɿɥɹɧɰɿ ɦɿɠ ɩɥɚɧɤɚɦɢ 30
1b  (ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ ɧɨɪɦ 

ɩɪɢɣɦɚɸɬь 40...30
1b

, ɚɥɟ ɧɟ ɛɿɥьɲɟ ɡɚ 40 ), ɩɨɩɟɪɟɞɧьɨ 
ɨɛɱɢɫɥɸɸɬь ɧɟɨɛɯɿɞɧɟ ɡɧɚɱɟɧɧɹ ɝɧɭɱɤɨɫɬɿ ɜɿɞɧɨɫɧɨ ɜɿɥьɧɨʀ ɨɫɿ 

.7,106309,110 222

1

2

befɭ  

ɇɟɨɛɯɿɞɧɢɣ ɪɚɞɿɭɫ ɿɧɟɪɰɿʀ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ 
ɜɿɥьɧɨʀ ɨɫɿ 

.67,67,106/8,711/ 11 ɫɦli yefyy
 

ɇɟɨɛɯɿɞɧɚ ɜɿɞɫɬɚɧь ɦɿɠ ɨɫɹɦɢ ɜɿɬɨɤ ɤɨɥɨɧɢ 

,15,1544,0/67,6/ 11 ɫɦib yy
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ɞɟ 44,0
1y

 – ɤɨɟɮɿɰɿєɧɬ ɞɥɹ ɩɟɪɟɪɿɡɭ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ (ɞɥɹ 
ɩɟɪɟɪɿɡɭ ɡ ɞɜɨɯ ɞɜɨɬɚɜɪɿɜ 6,0

1y
). 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɲɢɪɢɧɚ ɤɨɥɨɧɢ 

.75,188,1215,152 0 ɫɦzbɫ  

(Шɢɪɢɧɚ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ ɡɚɡɜɢɱɚɣ ɩɪɢɣɦɚєɬьɫɹ ɤɪɚɬɧɨɸ 
ɪɨɡɦɿɪɭ 10 ɦɦ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɜɿɞɫɬɚɧь ɦɿɠ ɜɧɭɬɪɿɲɧɿɦɢ 

ɤɪɚɹɦɢ ɩɨɥɢɰь ɩɪɨɮɿɥɿɜ ɫɬɚɧɨɜɢɥɚ 100…150 ɦɦ). 

Ɉɫɬɚɬɨɱɧɨ ɲɢɪɢɧɭ ɤɨɥɨɧɢ ɩɪɢɣɧɹɬɨ ;280ɦɦɫ  

(ɪɢɫ. 10) ɿ ɬɨɞɿ ɞɥɹ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ  

;1501526422802 ɦɦɦɦbɫɚ f >  

.2441822802 0 ɦɦzɫb  

(Ⱦɥɹ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɞɜɨɬɚɜɪɿɜ: 
;150...100 ɦɦbca f ).cb  

Ɋɨɡɦɿɪɢ ɩɥɚɧɨɤ (ɞɢɜ. ɪɢɫ. 10): 

ɜɢɫɨɬɚ ,196...140280)7,0...5,0()75,0...5,0( ɦɦɫhs
 ɩɪɢɣɧɹɬɨ 

,180ɦɦhs
ɞɨɜɠɢɧɚ ,192...152)140...100(152)140...100( ɦɦɦɦabs

 

ɩɪɢɣɧɹɬɨ ,152ɦɦbs
; ɬɨɜɳɢɧɚ ,6ɦɦts

 є ɞɨɫɬɚɬɧьɨɸ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɩɥɚɧɤɢ, ɨɫɤɿɥьɤɢ ɜɢɤɨɧɭɸɬьɫɹ ɭɦɨɜɢ 

,30306/180/ ɦɦth ss
 ɿ 503,256/152/ <ss tb  

(ɬɨɜɳɢɧɚ ɩɥɚɧɤɢ ɩɪɢɣɦɚєɬьɫɹ ɜ ɦɟɠɚɯ ɦɦts 12...6  ɿ ɜɨɧɚ 
ɩɨɜɢɧɧɚ ɛɭɬɢ ɞɨɫɬɚɬɧьɨɸ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ʀʀ ɫɬɿɣɤɨɫɬɿ ɿ ɬɨɦɭ 
ɩɨɜɢɧɧɿ ɜɢɤɨɧɭɜɚɬɢɫь ɭɦɨɜɢ ;30/ ss th 50/ ss tb ). 

Ƚɟɨɦɟɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ 
ɩɥɚɧɤɢ: 

,6,29112/186,012/ 433 ɫɦhtII ssxs
 

,4,326/186,06/ 322 ɫɦhtWW ssxs
 

ȼɿɞɫɬɚɧь ɦɿɠ ɤɪɚɹɦɢ ɩɥɚɧɨɤ 

,1,5687,13011 ɫɦil bb <  

ɞɟ 
yii1  – ɪɚɞɿɭɫ ɿɧɟɪɰɿʀ ɩɟɪɟɪɿɡɭ ɲɜɟɥɟɪɚ 16ɍ/ȾɋɌɍ 3436 –96 

ɿɡ ɫɨɪɬɚɦɟɧɬy.
 Ⱦɥɹ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɢɣɧɹɬɨ ,60ɫɦlb

. 

ȼɿɞɫɬɚɧɿ: 
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– ɦɿɠ ɨɫɹɦɢ ɩɥɚɧɨɤ ,780180600 ɫɦhll sb
 

– ɦɿɠ ɨɫɹɦɢ ɜɿɬɨɤ ɞɥɹ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ 
,4,248,12282 0 ɫɦzcb  

 
Ɋɢɫ. 10. Ɏɪɚɝɦɟɧɬ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ 

ɚ – ɡɚɝɚɥьɧɢɣ ɜɢɝɥɹɞ; ɛ – ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡ 
 

ȼɟɥɢɱɢɧɚ ɜɿɞɧɨɲɟɧɧɹ ɩɨɝɨɧɧɢɯ ɠɨɪɫɬɤɨɫɬɟɣ ɜɿɬɤɢ ɤɨɥɨɧɢ 
ɿ ɩɥɚɧɤɢ 

.068,0
2,36451,0

1033,388

786,291

4,243,631

lI

bI
n

s

b  

Ɇɨɦɟɧɬ ɿɧɟɪɰɿʀ ɬɚ ɪɚɞɿɭɫ ɿɧɟɪɰɿʀ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ 
ɜɿɥьɧɨʀ ɨɫɿ yy : 

;61,55142/4,241,183,6322/2 422

11 cɦbAII bby

.34,121,182/61,55142/ 1 ɫɦAIi byy
 

Ƚɧɭɱɤɿɫɬь ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ ɜɿɥьɧɨ ɨɫɿ yy  

.7,5734,12/8,711/ ybɭ il  

ɉɪɢɜɟɞɟɧɚ ɝɧɭɱɤɿɫɬь ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ ɜɿɥьɧɨʀ ɨɫɿ yy  

,05,651,32068,0182,07,57182,0 222

1

2

byef n

.1,3287,1/60/ɞɟ 1 ybb il  

ɍɦɨɜɧɚ ɩɪɢɜɟɞɟɧɚ ɝɧɭɱɤɿɫɬь 

.35,21006,2/27005,65/ 5
ERyefef

 

Ɂɚɥɟɠɧɨ ɜɿɞ 
ef

=2,35 ɡ ɬɚɛɥ. ɀ. 1 [6] ɞɥɹ ɬɢɩɭ ɤɪɢɜɨʀ 
ɫɬɿɣɤɨɫɬɿ b  ɤɨɟɮɿɰɿєɧɬ 769,0  ɿ ɫɬɿɣɤɿɫɬь ɤɨɥɨɧɢ ɜɿɞɧɨɫɧɨ 
ɜɿɥьɧɨʀ ɨɫɿ 

.2,284/5,139
2,36769,0

1033,388 ɆɉɚRɆɉɚ
A

N
ncy<
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5.2.3. Ɋɨɡɪɚɯɭɧɨɤ ɩɥɚɧɨɤ 

 

ɍɦɨɜɧɚ ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ, ɳɨ ɩɪɢɩɚɞɚє ɧɚ ɩɥɚɧɤɢ ɭ ɞɜɨɯ 
ɩɥɨɳɢɧɚɯ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ, 

.66,5
7690

33,388

270

10062
233010157233010157

5
66 ɤɇ

,

,
,

N

R

E
,Q

y

fic

         ɍɦɨɜɧɚ ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ, ɳɨ ɩɟɪɟɞɚєɬьɫɹ ɧɚ ɫɢɫɬɟɦɭ 
ɩɥɚɧɨɤ, ɪɨɡɦɿɳɟɧɢɯ ɜ ɨɞɧɿɣ ɩɥɨɳɢɧɿ (ɪɢɫ. 11) 

.83,22/66,52/ ɤɇQQ fics
 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɡɭɫɢɥɥɹ ɜ ɩɥɚɧɰɿ: 
– ɩɟɪɟɪɿɡɭɸɱɚ ɫɢɥɚ 

.88,728/7883,2/ ɤɇclQF ss
; 

– ɡɝɢɧɚɥьɧɢɣ ɦɨɦɟɧɬ 
;37,1102/7883,22/ ɤɇɫɦlQM ss
 

Ɇɿɰɧɿɫɬь ɩɥɚɧɨɤ ɧɚ ɡɝɢɧ ɡɚ ɧɨɪɦɚɥьɧɢɦɢ ɧɚɩɪɭɠɟɧɧɹɦɢ 

.7,27395,0/1260/1,34
4,32

1037,110 ɆɉɚRɆɉɚ
W

M
ncy

s

s
<

 
Ɋɢɫ. 11 Ⱦɨ ɜɢɡɧɚɱɟɧɧɹ ɡɭɫɢɥь ɭ ɩɥɚɧɤɚɯ ɤɨɥɨɧɢ 

ɚ – ɫɯɟɦɚ ɞɟɮɨɪɦɭɜɚɧɧɹ ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ; ɛ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɞɿɥɹɧɤɢ ɜɿɬɤɢ 

 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɦɚɪɤɢ ɫɬɚɥɿ ɤɨɥɨɧɢ ɋ275 ɡɜɚɪɧɿ ɲɜɢ  
ɜɢɤɨɧɭɸɬь ɪɭɱɧɢɦ ɡɜɚɪɸɜɚɧɧɹɦ ɟɥɟɤɬɪɨɞɚɦɢ ɬɢɩɭ Э42 ɡ 
ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɨɩɨɪɨɦ .180 ɆɉɚRwf

 

Ɋɨɡɪɚɯɭɧɨɤ ɤɭɬɨɜɢɯ ɲɜɿɜ ɜɢɤɨɧɭєɬьɫɹ ɜ ɬɚɤɿɣ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ: 

ɚ) ɩɪɢɣɦɚɸɬь ɤɨɟɮɿɰɿєɧɬ 7,0f
 ɞɥɹ ɪɭɱɧɨɝɨ 

ɡɜɚɪɸɜɚɧɧɹ; 
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ɛ) ɩɪɢɣɦɚɸɬь ɤɚɬɟɬ ɤɭɬɨɜɨɝɨ ɲɜɚ ɦɦk f 8  ɿ ɞɨɜɠɢɧɭ 

ɲɜɚ ɦɦhll swefw 180  (ɪɢɫ. 12) (ɤɚɬɟɬ ɲɜɚ fk  ɩɪɢɣɦɚɸɬь 
ɬɚɤɢɦ ɫɚɦɢɦ ɚɛɨ ɞɟɳɨ ɦɟɧɲɢɦ ɡɚ ɬɨɜɳɢɧɭ ɩɥɚɧɤɢ, ɚ ɞɨɜɠɢɧɭ 
ɲɜɚ ɬɚɤɨɸ, ɳɨ ɞɨɪɿɜɧɸє ɜɢɫɨɬɿ ɩɥɚɧɤɢ, ɨɫɤɿɥьɤɢ ɜɟɪɬɢɤɚɥьɧɢɣ 
ɤɭɬɨɜɢɣ ɲɨɜ ɨɛɨɜ’ɹɡɤɨɜɨ ɡɚɜɨɞɢɬьɫɹ ɧɚ ɝɨɪɢɡɨɧɬɚɥьɧɭ ɞɿɥɹɧɤɭ 
ɩɥɚɧɤɢ ɧɚ 20…30 ɦɦ (ɞɢɜ. ɪɢɫ. 12), ɬɨɛɬɨ 

sf tk  ɿ 
sw dl ). 

 
Ɋɢɫ. 12. Ⱦɨ ɪɨɡɪɚɯɭɧɤɭ ɤɪɿɩɥɟɧɧɹ ɩɥɚɧɤɢ ɞɨ ɜɿɬɤɢ ɤɨɥɨɧɢ ɡɜɚɪɧɢɦɢ ɲɜɚɦɢ 

 

ɜ) ɨɛɱɢɫɥɸɸɬь ɝɟɨɦɟɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɲɜɚ: 
– ɩɥɨɳɚ ɩɟɪɟɪɿɡɭ 

;08,10188,07,0 2ɫɦlkA wffwf  
– ɦɨɦɟɧɬ ɨɩɨɪɭ 

;24,306/188,07,06/ 322 ɫɦlkW wffwf
 

ɝ) ɨɛɱɢɫɥɸɸɬь ɞɨɬɢɱɧɿ ɧɚɩɪɭɠɟɧɧɹ ɜ ɩɟɪɟɪɿɡɿ ɤɭɬɨɜɨɝɨ 
ɲɜɚ ɡɚ ɞɿʀ ɡɝɢɧɚɸɱɨɝɨ ɦɨɦɟɧɬɭ ɿ ɩɨɩɟɪɟɱɧɨʀ ɫɢɥɢ: 

;5,3624,30/1037,110/ ɆɉɚWM wswMs

;8,708,10/1088,7/ ɆɉɚAF wfswFs
 

ɞ) ɩɟɪɟɜɿɪɹɸɬь ɦɿɰɧɿɫɬь ɤɭɬɨɜɨɝɨ ɲɜɚ, ɳɨ ɤɪɿɩɢɬь ɤɨɠɧɢɣ 
ɛɿɤ ɩɥɚɧɤɢ ɞɨ ɜɿɬɤɢ ɤɨɥɨɧɢ, ɧɚ ɪɿɜɧɨɞɿɸɱɟ ɧɚɩɪɭɠɟɧɧɹ ɡɚ ɞɿʀ 
ɡɝɢɧɚɸɱɨɝɨ ɦɨɦɟɧɬɭ sM  ɿ ɩɟɪɟɪɿɡɭɸɱɨʀ ɫɢɥɢ sF  ɡɚ ɮɨɪɦɭɥɨɸ 

.47,18995,0/1180/3,378,75,36 2222 ɆɉɚR ncwfwFswMsf <

 

5.3. Ɋɨɡɪɚɯɭɧɨɤ ɛɚɡɢ ɤɨɥɨɧɢ 

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɛɚɡɚ ɤɨɥɨɧɢ ɩɪɨɟɤɬɭєɬьɫɹ ɡ ɨɩɨɪɧɨɸ 
ɩɥɢɬɨɸ ɿ ɬɪɚɜɟɪɫɚɦɢ (ɪɢɫ. 13), ɜɢɤɨɧɚɧɢɦɢ ɡ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɭ 
ɬɨɜɳɢɧɨɸ ɦɦt 20  ɡɿ ɫɬɚɥɿ ɤɥɚɫɭ ɋ275 ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦ 
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ɨɩɨɪɨɦ .260 ɆɉɚRy
 Ɋɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɛɚɡɭ 

ɫɬɚɧɨɜɢɬь .33,388 ɤɇNF  
Ɏɭɧɞɚɦɟɧɬɢ ɩɿɞ ɤɨɥɨɧɢ ɩɪɨɟɤɬɭɸɬьɫɹ ɡ ɛɟɬɨɧɭ ɤɥɚɫɭ 

C12/15 ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɨɩɨɪɨɦ ɧɚ ɫɬɢɫɤ .5,8 Ɇɉɚfcd
 

Ɉɫɤɿɥьɤɢ ɩɥɨɳɚ ɨɩɨɪɧɨʀ ɩɥɢɬɢ ɛɚɡɢ ɤɨɥɨɧɢ ɦɟɧɲɚ ɡɚ 
ɩɥɨɳɭ ɜɟɪɯɧьɨɝɨ ɨɛɪɿɡɭ ɮɭɧɞɚɦɟɧɬɚ, ɬɨ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ 
ɡɧɚɱɧɨ ɡɛɿɥьɲɭєɬьɫɹ ɿ ɫɬɚɧɨɜɢɬь 

202,12,105,82,1 ɫɦɤɇɆɉɚfcd
, 

ɞɟ 2,1  – ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɜɪɚɯɨɜɭє ɡɛɿɥьɲɟɧɧɹ ɦɿɰɧɨɫɬɿ 
ɛɟɬɨɧɭ ɡɚ ɦɿɫɰɟɜɨɝɨ ɡɿɦ’ɹɬɬɹ (ɡɚɝɚɥɨɦ ɩɪɢɣɦɚɸɬь 5,1...2,1 ). 

ɇɟɨɛɯɿɞɧɚ ɩɥɨɳɚ ɨɩɨɪɧɨʀ ɩɥɢɬɢ ɭ ɩɥɚɧɿ 
.72,380

02,1

33,388 2

, ɫɦ
f

N
A

cd

necɩɥ
 

ɒɢɪɢɧɚ ɩɥɢɬɢ 

,310651021602 1 ɦɦɫthȼ ɌɊɩɥ , 

ɞɟ ɦɦh 160  – ɜɢɫɨɬɚ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ, ɹɤɚ ɞɥɹ ɧɚɫɤɪɿɡɧɢɯ 
ɤɨɥɨɧ ɜɢɡɧɚɱɚєɬьɫɹ ɧɨɦɟɪɨɦ ɲɜɟɥɟɪɚ (ɚɛɨ ɞɜɨɬɚɜɪɚ); 

ɦɦtɬɪ 10 – ɬɨɜɳɢɧɚ ɬɪɚɜɟɪɫɢ; ɦɦɫ 651
– ɲɢɪɢɧɚ ɤɨɧɫɨɥɿ. 

(Зɚɡɜɢɱɚɣ ɬɨɜɳɢɧɭ ɬɪɚɜɟɪɫɢ ɩɪɢɣɦɚɸɬь ɦɦtɬɪ 16...8 , 

ɚ ɲɢɪɢɧɭ ɤɨɧɫɨɥɿ ɦɦɫ 120...401 . Ɉɛɱɢɫɥɟɧɟ ɡɧɚɱɟɧɧɹ ɲɢɪɢɧɢ 
ɩɥɢɬɢ ɧɟɨɛɯɿɞɧɨ ɭɡɝɨɞɢɬɢ ɡ ɫɨɪɬɚɦɟɧɬɨɦ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɭ, ɭ 
ɪɚɡɿ ɧɟɨɛɯɿɞɧɨɫɬɿ ɫɤɨɪɢɝɭɜɚɜɲɢ ɜɢɥɿɬ ɤɨɧɫɨɥɿ 1ɫ ). 

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɞɨɜɠɢɧɚ ɩɥɢɬɢ 

.28,12
31

72,380 2, ɫɦ
ȼ

Ⱥ
L

ɩɥ

necɩɥ
ɩɥ

 

Ɂ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɦɿɪɤɭɜɚɧь ɞɨɜɠɢɧɚ ɨɩɨɪɧɨʀ ɩɥɢɬɢ 
ɩɨɜɢɧɧɚ ɛɭɬɢ ɬɚɤɨɸ, ɳɨɛ ɧɚ ɧɿɣ ɜɿɥьɧɨ ɪɨɡɦɿɳɭɜɚɜɫɹ ɫɬɟɪɠɟɧь 
ɤɨɥɨɧɢ ɿ ɳɨɛ ʀʀ ɦɨɠɧɚ ɛɭɥɨ ɡɚɤɪɿɩɢɬɢ ɭ ɩɪɨɟɤɬɧɨɦɭ ɩɨɥɨɠɟɧɧɿ 
(ɞɢɜ. ɪɢɫ. 13). Ⱦɥɹ ɩɟɪɟɪɿɡɭ ɧɚɫɤɪɿɡɧɨʀ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ 

,42070228080...702 ɦɦɦɦɫLɩɥ  

ɞɟ ɦɦɫ 160 – ɲɢɪɢɧɚ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ; ɦɦ80...70 – ɪɨɡɦɿɪ, 
ɳɨ ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɤɪɿɩɥɟɧɧɹ ɤɨɥɨɧɢ. 

(Ⱦɥɹ ɩɟɪɟɪɿɡɭ ɧɚɫɤɪɿɡɧɨʀ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɞɜɨɬɚɜɪɿɜ 
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).50...402 ɦɦbɫL fɩɥ  

Ɉɫɬɚɬɨɱɧɨ ɩɪɢɣɧɹɬɨ .420ɦɦLɩɥ
 

(Ⱦɨɜɠɢɧɭ ɩɥɢɬɢ ɩɪɢɣɦɚɸɬь ɤɪɚɬɧɨɸ ɪɨɡɦɿɪɭ ɦɦ10 ). 

 
Ɋɢɫ. 13. Ȼɚɡɚ ɧɚɫɤɪɿɡɧɨʀ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ 

 

ɇɚɩɪɭɠɟɧɧɹ ɜ ɛɟɬɨɧɿ ɩɿɞ ɨɩɨɪɧɨɸ ɩɥɢɬɨɸ  

.0,3
4231

1033,388 Ɇɉɚ
LB

N
g

ɩɥɩɥ
ɮ

 

ȼɟɥɢɱɢɧɭ ɡɝɢɧɚɸɱɨɝɨ ɦɨɦɟɧɬɭ ɜɢɡɧɚɱɚɸɬь ɞɥɹ ɫɦɭɝɢ 
ɲɢɪɢɧɨɸ 1ɫɦ, ɥɿɧɿɣɧɢɦ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɢɦ 
ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɞɥɹ ɹɤɨʀ є 

./3,01010,31 1 ɫɦɤɇɫɦgq  

Ɉɩɨɪɧɚ ɩɥɢɬɚ ɩɪɚɰɸє ɧɚ ɡɝɢɧ ɧɚ ɨɤɪɟɦɢɯ ɞɿɥɹɧɤɚɯ 
(ɞɢɜ. ɪɢɫ. 13), ɤɨɠɧɭ ɡ ɹɤɢɯ ɪɨɡɪɚɯɨɜɭɸɬь ɹɤ ɩɥɚɫɬɢɧɭ ɡ 
ɲɚɪɧɿɪɧɨ ɨɩɟɪɬɢɦɢ ɤɿɧɰɹɦɢ ɿ ɧɚɜɚɧɬɚɠɟɧɭ ɪɿɜɧɨɦɿɪɧɨ 
ɪɨɡɩɨɞɿɥɟɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ./3,0 ɫɦɤɇq  

1) ɉɟɪɲɚ ɞɿɥɹɧɤɚ ɪɨɡɦɿɪɨɦ cc1
. 

Ɉɫɤɿɥьɤɢ 5,044,0160/70/ 1 <ɫɫ , ɬɨ ɩɥɚɫɬɢɧɭ 
ɪɨɡɪɚɯɨɜɭɸɬь ɹɤ ɤɨɧɫɨɥьɧɭ ɛɚɥɤɭ ɡ ɜɢɥьɨɬɨɦ ɤɨɧɫɨɥɿ 1c  ɿ 
ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ 

ɫɦɤɇcqM 35,72/0,73,02/ 22

11
. 
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2) Ⱦɪɭɝɚ ɞɿɥɹɧɤɚ ɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɪɨɡɦɿɪɨɦ 
22 ba . 

;55,95,60,7 222

1

2

12 ɫɦcbɚ  

;98,6)5,6/55,9(0,7/( 222

12

2

12 ɫɦcɚbb  

(əɤɳɨ ɪɨɡɦɿɪɢ 
1b  ɿ 

1c  ɧɟɨɞɧɚɤɨɜɿ, ɬɨ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɪɨɡɦɿɪɭ 

2b  ɧɟɨɛɯɿɞɧɨ ɫɤɨɪɢɫɬɚɬɢɫɹ ɜɢɪɚɡɨɦ 
siɩbbbb 1212 ɚɛɨcos  (ɞɢɜ. ɪɢɫ. 13)). 

Ɂɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ 

,46,255,93,00898,0 22

22 ɫɦɤɇɚqM p
 

ɞɟ 0898,0p
 – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɩɪɢɣɦɚɸɬь ɡɚɥɟɠɧɨ ɜɿɞ 

ɜɿɞɧɨɲɟɧɧɹ ɞɨɜɠɢɧɢ ɡɚɤɪɿɩɥɟɧɨʀ ɫɬɨɪɨɧɢ 
2b  ɞɨ ɜɿɥьɧɨʀ 2a  ɡɚ 

ɬɚɛɥ. Ɇ.2 [6], 73,055,9/98,6/ 22 ab . 

(ȼɟɥɢɱɢɧɭ ɡɝɢɧɚɸɱɨɝɨ ɦɨɦɟɧɬɭ ɜɢɡɧɚɱɚɸɬь ɡɚɥɟɠɧɨ ɜɿɞ 
ɬɨɝɨ, ɹɤɢɣ ɡ ɪɨɡɦɿɪɿɜ ɞɿɥɹɧɤɢ 2a  ɱɢ 2b  є ɛɿɥьɲɢɦ, ɬɨɛɬɨ 

2
22 ɚqM p

 ɚɛɨ 2
22 bqM p

). 

3) Ɍɪɟɬɹ ɞɿɥɹɧɤɚ ɪɨɡɦɿɪɨɦ .1 hb  

Ɉɫɤɿɥьɤɢ 5,024,0270/65/1 <hb , ɬɨ ɩɥɚɫɬɢɧɭ 
ɪɨɡɪɚɯɨɜɭɸɬь ɹɤ ɤɨɧɫɨɥьɧɭ ɛɚɥɤɭ ɡ ɜɢɥьɨɬɨɦ ɤɨɧɫɨɥɿ 1b  ɿ 
ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ 

ɫɦɤɇbqM 33,62/5,63,02/ 22

13
 

4) ɑɟɬɜɟɪɬɚ ɞɿɥɹɧɤɚ ɪɨɡɦɿɪɨɦ .ba  

Ɉɫɤɿɥьɤɢ ,275,0228216 ɫɦtcbɫɦa w< , ɬɨ 
ɜɿɞɧɨɲɟɧɧɹ 69,116/27/ ɚb  ɿ ɬɨɞɿ .091,0p

 

.1,2163,0091,0 22

4 ɫɦɤɇɚqM  

(ɇɚ ɱɟɬɜɟɪɬɿɣ ɞɿɥɹɧɰɿ, ɹɤɳɨ ba , ɬɨ 2
4 ɚqM p , ɚ 

ɹɤɳɨ ba , ɬɨ 2
4 bqM p , ɞɟ p  – ɩɪɢɣɦɚɸɬь ɡɚɥɟɠɧɨ 

ɜɿɞ ɜɿɞɧɨɲɟɧɧɹ ɞɨɜɲɨʀ ɫɬɨɪɨɧɢ ɩɥɚɫɬɢɧɢ ɞɨ ɤɨɪɨɬɲɨʀ). 
Ȼɿɥьɲɢɣ ɡɿ ɡɝɢɧɚɸɱɢɯ ɦɨɦɟɧɬɿɜ, ɜɢɡɧɚɱɟɧɢɯ ɧɚ ɨɤɪɟɦɢɯ 

ɞɿɥɹɧɤɚɯ, ɿ є ɪɨɡɪɚɯɭɧɤɨɜɢɦ, ɬɨɛɬɨ .35,71max ɫɦɤɇMM  

Ɂɚ ɦɚɤɫɢɦɚɥьɧɢɦ ɡɧɚɱɟɧɧɹɦ ɜɢɡɧɚɱɚɸɬь ɬɨɜɳɢɧɭ ɩɥɢɬɢ 

.26,1
126

95,035,766 max cɦ
R

M
t

cy

n
ɩɥ
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Ɉɫɬɚɬɨɱɧɨ ɬɨɜɳɢɧɭ ɩɥɢɬɢ ɩɪɢɣɧɹɬɨ .20ɦɦtɩɥ  

ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɨɪɬɚɦɟɧɬɚ ɥɢɫɬɨɜɨʀ ɫɬɚɥɿ. 
Ɍɪɚɜɟɪɫɚ ɩɪɚɰɸє ɧɚ ɡɝɢɧ ɹɤ ɞɜɨɤɨɧɫɨɥьɧɚ ɛɚɥɤɚ, ɨɛɩɟɪɬɚ 

ɧɚ ɜɿɬɤɢ ɧɚɫɤɪɿɡɧɨʀ ɤɨɥɨɧɢ, ɿ ɡɚɜɚɧɬɚɠɟɧɚ ɪɟɚɤɬɢɜɧɢɦ ɬɢɫɤɨɦ 
ɮɭɧɞɚɦɟɧɬɭ ɡ ɩɟɜɧɨʀ ɜɚɧɬɚɠɧɨʀ ɩɥɨɳɿ (ɪɢɫ. 14). 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɩɨɝɨɧɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɬɪɚɜɟɪɫɭ 

./15,6
2

41
3,0

2
ɫɦɤɇB

gq ɩɥ
ɬ ɪ

 

Ɂɭɫɢɥɥɹ ɭ ɬɪɚɜɟɪɫɿ: 
ɚ) ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ ɧɚ ɨɩɨɪɿ 

;68,1502/0,715,62/ 22

1mɪ ɫɦɤɇbqɆɨɩ
; 

ɛ) ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ ɭ ɩɪɨɥьɨɬɿ 
;03,452

2

0,7

8

28
15,6

28

222

1

2

mɪ ɫɦɤɇbc
qɆmɪ

 

ɜ) ɩɨɩɟɪɟɱɧɚ ɫɢɥɚ 
.05,430,715,61mɪmɪ ɤɇbqQ  

 
Ɋɢɫ. 14. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɢ ɬɪɚɜɟɪɫɢ ɞɥɹ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ 
 

Ɉɫɤɿɥьɤɢ ɬɨɪɟɰь ɤɨɥɨɧɢ ɧɟ ɮɪɟɡɟɪɭєɬьɫɹ, ɬɨ ɡɭɫɢɥɥɹ ɡɿ 
ɫɬɟɪɠɧɹ ɤɨɥɨɧɢ ɫɩɨɱɚɬɤɭ ɩɟɪɟɞɚєɬьɫɹ ɧɚ ɬɪɚɜɟɪɫɭ ɱɟɪɟɡ 
ɜɟɪɬɢɤɚɥьɧɿ ɤɭɬɨɜɿ ɡɜɚɪɧɿ ɲɜɢ, ɞɨɜɠɢɧɚ ɹɤɢɯ ɿ ɜɢɡɧɚɱɚє ɜɢɫɨɬɭ 
ɬɪɚɜɟɪɫɢ. ɉɪɢɱɨɦɭ ɡɭɫɢɥɥɹ ɭ ɤɨɥɨɧɿ N  ɪɨɡɩɨɞɿɥɹєɬьɫɹ ɦɿɠ 
ɲɜɚɦɢ ɪɿɜɧɨɦɿɪɧɨ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɦɚɪɤɢ ɫɬɚɥɿ ɤɨɥɨɧɢ ɋ275 ɡɜɚɪɧɿ ɲɜɢ 
ɜɢɤɨɧɭɸɬьɫɹ ɪɭɱɧɢɦ ɡɜɚɪɸɜɚɧɧɹɦ ɟɥɟɤɬɪɨɞɚɦɢ ɬɢɩɭ Э42 ɡ 
ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɨɩɨɪɨɦ .180 ɆɉɚRwf  
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ȼɢɫɨɬɚ ɬɪɚɜɟɪɫɢ 

,4,712,17,0858581

95,0/11802,17,04

1033,388
2...1ɬɪ

ɫɦkɫɦɫɦ

ɫɦ
Rkn

N
h

ff

cffff

<
 

ɞɟ 4n  – ɤɿɥьɤɿɫɬь ɜɟɪɬɢɤɚɥьɧɢɯ ɤɭɬɨɜɢɯ ɲɜɿɜ; 7,0f
; 

ɦɦtk miɩf 12102,12,1 , (ɬɭɬ ɦɦtt ɬɪmiɩ 10 ); 

ɆɉɚRwf 180 – ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɤɭɬɨɜɨɝɨ ɲɜɚ ɡɪɿɡɭ ɡ 
ɬɚɛɥ. Ⱦ. 2 [6]; 1...2 ɫɦ – ɞɨɞɚɧɨɤ, ɹɤɢɣ ɜɪɚɯɨɜɭє ɩɟɪɟɯɿɞ ɜɿɞ 
ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɞɨɜɠɢɧɢ ɲɜɚ ɞɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ. 

(əɤɳɨ ɭɦɨɜɚ ɧɟ ɜɢɤɨɧɭєɬьɫɹ, ɬɨ ɦɨɠɥɢɜɟ ɡɚɫɬɨɫɭɜɚɧɧɹ 
8-ɦɢ ɜɟɪɬɢɤɚɥьɧɢɯ ɲɜɿɜ (n=8)). 

Ɉɫɬɚɬɨɱɧɨ ɩɪɢɣɧɹɬɚ ɜɢɫɨɬɚ ɬɪɚɜɟɪɫɢ ɩɨɜɢɧɧɚ ɡɧɚɯɨɞɢɬɢɫь 
ɭ ɦɟɠɚɯ ɫɦch 14285,05,0maxmp,  
ɿ ɛɭɬɢ ɧɟ ɦɟɧɲɨɸ ɡɚ ɦɿɧɿɦɚɥьɧɭ .300, ɦɦhh miɩɬɪɬɪ  

ȼɢɫɨɬɭ ɬɪɚɜɟɪɫɢ ɩɪɢɣɦɚɸɬь ɤɪɚɬɧɨɸ ɜɟɥɢɱɢɧɿ 10 ɦɦ ɿ ɭ 
ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɨɫɬɚɬɨɱɧɨ ɩɪɢɣɧɹɬɨ .30ɫɦhɬɪ  

Ɇɿɰɧɿɫɬь ɬɪɚɜɟɪɫɢ ɩɟɪɟɜɿɪɹɸɬь ɧɚ ɡɝɢɧ ɿ ɡɪɿɡ ɜɿɞɩɨɜɿɞɧɨ ɡɚ 
ɮɨɪɦɭɥɚɦɢ: 

;7,27395,0/1260/14,30
301

1003,45266
22

ɬɪɬɪ

ɬɪ

ɬɪ

ɬɪ ɆɉɚRɆɉɚ
ht

Ɇ
W

Ɇ
ncy<

.74,158/58,0/35,14
301

1005,43

ɬɪɬɪ

ɬɪ

ɬɪ

ɬɪ ɆɉɚRRɆɉɚ
ht

Q

A

Q
ncyɫcs <<

 

5.4. Ɋɨɡɪɚɯɭɧɨɤ ɨɝɨɥɨɜɤɚ ɤɨɥɨɧɢ 

 

Ⱦɥɹ ɥɢɫɬɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɨɝɨɥɨɜɤɚ ɤɨɥɨɧɢ (ɪɢɫ. 15) 

ɩɪɢɣɧɹɬɨ ɬɨɜɳɢɧɢ ,202 ɦɦtɦɦ  ɞɥɹ ɹɤɢɯ ɪɨɡɪɚɯɭɧɤɨɜɢɣ 
ɨɩɿɪ ɆɉɚRy 260 , ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɿ ɨɩɨɪɢ ɆɉɚRyn 265  ɿ 

ɆɉɚRun 370 , ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɚɥɿ ɡɫɭɜɭ 
ɆɉɚRR ys 8,15026058,058,0 , ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɨɩɿɪ ɫɬɚɥɿ 

ɡɦɢɧɚɧɧɸ ɬɨɪɰɟɜɨʀ ɩɨɜɟɪɯɧɿ ɆɉɚRp 336 . 

Ɋɨɡɪɚɯɭɧɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɝɨɥɨɜɨɤ ɫɬɚɧɨɜɢɬь 
.33,388 ɤɇNF  
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Ɍɨɜɳɢɧɭ ɩɥɢɬɢ ɨɝɨɥɨɜɤɚ ɩɪɢɣɧɹɬɨ ɡ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ 
ɦɿɪɤɭɜɚɧь ɦɦtɩɥ 20

1
 ɡɿ ɫɬɚɥɿ ɤɥɚɫɭ ɋ275 (ɬɨɜɳɢɧɭ ɩɥɢɬɢ 

ɩɪɢɣɦɚɸɬь ɜ ɦɟɠɚɯ ɦɦ25...20 ). 

Ɋɨɡɦɿɪɢ ɩɥɢɬɢ ɜ ɩɥɚɧɿ ɞɥɹ ɤɨɥɨɧɢ ɡ ɞɜɨɯ ɲɜɟɥɟɪɿɜ: 
;32040280401 ɦɦɫLɩɥ

;20040160401 ɦɦhȼɩɥ
 

ɞɟ ɦɦɫ 280  – ɲɢɪɢɧɚ ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ; ɦɦh 160  – ɜɢɫɨɬɚ 
ɩɟɪɟɪɿɡɭ ɤɨɥɨɧɢ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɫɨɪɬɚɦɟɧɬɭ ɪɨɡɦɿɪɢ ɩɥɢɬɢ ɜ ɩɥɚɧɿ 
ɩɪɢɣɧɹɬɨ 

;20032011 ɦɦBL ɩɥɩɥ  

ɉɪɨɟɤɬɧɟ ɩɨɥɨɠɟɧɧɹ ɝɨɥɨɜɧɢɯ ɛɚɥɨɤ ɧɚ ɤɨɥɨɧɚɯ 
ɮɿɤɫɭєɬьɫɹ ɦɨɧɬɚɠɧɢɦɢ ɛɨɥɬɚɦɢ ɞɿɚɦɟɬɪɨɦ ɦɦdb 20 , ɞɥɹ 
ɱɨɝɨ ɜ ɩɥɢɬɿ ɨɝɨɥɨɜɤɚ ɩɟɪɟɞɛɚɱɟɧɨ ɨɬɜɨɪɢ ɞɿɚɦɟɬɪɨɦ ɦɦd 23 . 

Ɍɨɜɳɢɧɭ ɜɟɪɬɢɤɚɥьɧɨɝɨ ɪɟɛɪɚ ɨɝɨɥɨɜɤɚ (ɞɢɜ. ɪɢɫ. 15) 

ɨɛɱɢɫɥɸɸɬь ɿɡ ɭɦɨɜɢ ɣɨɝɨ ɪɨɛɨɬɢ ɧɚ ɡɦɢɧɚɧɧɹ ɩɨ ɤɨɧɬɚɤɬɭ ɡ 
ɩɥɢɬɨɸ 

,46,0
95,0/133624

1033,388

/ef

1 ɫɦ
Rl

N
t

ncp

r

 
ɞɟ ,2402022002 1ef ɦɦtbl ɩɥs

 ɬɭɬ ,200ɦɦbs
 – 

ɲɢɪɢɧɚ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɝɨɥɨɜɧɨʀ ɛɚɥɤɢ, ɦɦtɩɥ 20
1

 – 

ɬɨɜɳɢɧɚ ɩɥɢɬɢ ɨɝɨɥɨɜɤɚ. 

 
Ɋɢɫ. 15. Ɉɝɨɥɨɜɨɤ ɧɚɫɤɪɿɡɧɨʀ ɤɨɥɨɧɢ 

 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɫɨɪɬɚɦɟɧɬɭ ɧɚ ɥɢɫɬɨɜɭ ɫɬɚɥь ɬɨɜɳɢɧɭ 
ɜɟɪɬɢɤɚɥьɧɨɝɨ ɪɟɛɪɚ ɨɝɨɥɨɜɤɚ ɩɪɢɣɧɹɬɨ ,101 ɦɦtr
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Ɋɟɛɪɨ ɨɝɨɥɨɜɤɚ ɩɪɢɜɚɪɸɸɬь ɞɨ ɫɬɿɧɨɤ ɜɿɬɨɤ ɤɨɥɨɧɢ 
ɱɨɬɢɪɦɚ ɜɟɪɬɢɤɚɥьɧɢɦɢ ɲɜɚɦɢ, ɞɨɜɠɢɧɚ ɹɤɢɯ ɿ ɜɢɡɧɚɱɚє ɜɢɫɨɬɭ 
ɪɟɛɪɚ. ɒɜɢ ɜɢɤɨɧɭɸɬь ɪɭɱɧɢɦ ɡɜɚɪɸɜɚɧɧɹɦ ɟɥɟɤɬɪɨɞɚɦɢ ɬɢɩɭ 
Э42 ɡ ɆɉɚRwf 180  ɿ 7,0f

. Ʉɚɬɟɬ ɤɭɬɨɜɢɯ ɲɜɿɜ 

;60,52,12,12,1 min ɦɦttk wf  
ɩɪɢɣɧɹɬɨ ;6ɦɦk f

 

Ⱦɨɜɠɢɧɚ ɤɭɬɨɜɢɯ ɲɜɿɜ 

,2,12
95,0/11806,07,04

1033,388

/4
ɫɦ

Rk

N
l

ncwfff

w

 

 

ɜɿɞɩɨɜɿɞɚє ɤɨɧɫɬɪɭɤɬɢɜɧɢɦ ɜɢɦɨɝɚɦ 
.7,356,07,085852,12 ɫɦkɫɦl ffw <  

ȼɢɫɨɬɚ ɜɟɪɬɢɤɚɥьɧɨɝɨ ɪɟɛɪɚ 

.148,12,122...11 ɫɦɫɦlh wr
 

ɉɟɪɟɜɿɪɤɚ ɦɿɰɧɨɫɬɿ ɜɟɪɬɢɤɚɥьɧɨɝɨ ɪɟɛɪɚ ɡɪɿɡɭ 

.74,158/3,69
1142

1033,3885,05,0

1r1

ɆɉɚRɆɉɚ
th

N
ncs

r

<

 

5.5. Ʉɨɧɫɬɪɭɸɜɚɧɧɹ ɤɨɥɨɧɢ 

 

Ƚɟɨɦɟɬɪɢɱɧɚ ɞɨɜɠɢɧɚ ɤɨɥɨɧɢ, ɳɨ ɨɛɱɢɫɥɟɧɚ ɜ ɩ. 5.1, 
;7118ɦɦlɫ  

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɤɿɥьɤɿɫɬь ɩɥɚɧɨɤ 

9,8
600180

202030071181

bs

ɩɥɩɥɬ ɪɫ

lh

tthl
n  

ɉɪɢɣɧɹɬɨ n=9  (ɪɢɫ. 16). ȼɿɞɫɬɚɧь ɦɿɠ ɩɥɚɧɤɚɦɢ 

.11,573
9

1809202030071181 ɦɦ
n

nhtthl
l

sɩɥɩɥɬɪɫ
b

           ɉɪɢɣɧɹɬɨ .58ɫɦlb  

ȼɿɞɫɬɚɧь ɦɿɠ ɬɪɚɜɟɪɫɨɸ ɿ ɩɟɪɲɨɸ ɡɧɢɡɭ ɩɥɚɧɤɨɸ 

.51818092020300580197118

1 11

ɦɦ
nhtthlɩll sɩɥɩɥɬ ɪbɫb

 

Ƚɟɨɦɟɬɪɢɱɧɚ ɞɨɜɠɢɧɚ ɤɨɥɨɧɢ 

,71181809202030051858019

1 11

ɦɦ
nhtthllɩl sɩɥɩɥɬ ɪbbc

 

ɳɨ ɜɿɞɩɨɜɿɞɚє ɨɛɱɢɫɥɟɧɿɣ ɪɚɧɿɲɟ ɭ ɩ. 5.1 
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.7118)20100012(1508000)(1500 ɦɦdhtɦɦHl ȽȻɇc

 

 
Ɋɢɫ. 17. Ɂɚɝɚɥьɧɢɣ ɜɢɝɥɹɞ  
             ɤɨɥɨɧɢ  

Ʌɿɬɟɪɚɬɭɪɚ 

 

1. Ɂɚɝɚɥьɧɿ ɩɪɢɧɰɢɩɢ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɧɚɞɿɣɧɨɫɬɿ ɬɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨʀ ɛɟɡɩɟɤɢ 
ɛɭɞɿɜɟɥь, ɫɩɨɪɭɞ, ɛɭɞɿɜɟɥьɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ ɬɚ ɨɫɧɨɜ [Ɍɟɤɫɬ] : ȾȻɇ 
ȼ.1.2-14-2009. – [ɨɮɿɰ. ɜɢɞ.]. Ʉ. : 
Ɇɿɧɪɟɝɿɨɧɛɭɞ ɍɤɪɚʀɧɢ,  2009. 37 ɫ. 
(ɇɨɪɦɚɬɢɜɧɢɣ ɞɨɤɭɦɟɧɬ Ɇɿɧɪɟɝɿɨɧɛɭɞɭ 
ɍɤɪɚʀɧɢ. ɇɨɪɦɢ ɩɪɨɟɤɬɭɜɚɧɧɹ). 

2. ɇɚɜɚɧɬɚɠɟɧɧɹ ɿ ɜɩɥɢɜɢ [Ɍɟɤɫɬ] :  ȾȻɇ 
ȼ.1.2 – 2:2006. – [ɨɮɿɰ. ɜɢɞ.].  Ʉ. : ɋɬɚɥь, 
2006. 59 ɫ. (ɇɨɪɦɚɬɢɜɧɢɣ ɞɨɤɭɦɟɧɬ 
Ɇɿɧɛɭɞɭ ɍɤɪɚʀɧɢ. ɇɨɪɦɢ ɩɪɨɟɤɬɭɜɚɧɧɹ). 

3. ɉɪɨɝɢɧɢ ɿ ɩɟɪɟɦɿɳɟɧɧɹ. ȼɢɦɨɝɢ 
ɩɪɨɟɤɬɭɜɚɧɧɹ [Ɍɟɤɫɬ] : ȾɋɌɍ Ȼ ȼ.1.2 – 

3:2006. [ɨɮɿɰ. ɜɢɞ.]. Ʉ. : ɋɬɚɥь, 2006. 10 ɫ.  
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