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7,7-ɞɢɦɟɬɢɥ-2-ɦɟɬɢɥɟɧ-7,25%; RT 8.424 ɛɿɰɢɤɥɨ [2.2.1] ɝɟɩɬɚɧ-2-ɨɥ, 1,7,7-
ɬɪɢɦɟɬɢɥ-, ɚɰɟɬɚɬ, (1S-ɟɧɞɨ) - 5,26%; RT 18,155  ɟɬɢɥɨɜɢɣ ɟɫɬɟɪ ɥɿɧɨɥɟɜɨʀ 
ɤɢɫɥɨɬɢ 3,35% ; RT 7.214 ɛɿɰɢɤɥɨ [3.1.1] ɝɟɩɬ-2-ɟɧ-2-ɦɟɬɚɧɨɥ, 6,6-ɞɢɦɟɬɢɥ-
3,29%; RT 15,365 ɤɟɫɚɧɿɥɚɰɟɬɚɬ 2,75% ; RT 11,943 ɦɿɪɬɟɧɢɥ ɿɡɨɜɚɥɟɪɚɬ - 2,04%; 
RT 20,671  6-ȱɡɨɩɪɨɩɟɧɿɥ-4, 8a-ɞɢɦɟɬɢɥ-1,2,3,5,6,7,8,8a ɨɤɬɚɝɿɞɪɨɧɚɮɬɚɥɟɧ-2,3-
ɞɿɨɥ - 0,93%; RT 4,826 D-ɥɿɦɨɧɟɧ - 0,37%. 

ȼɢɫɧɨɜɤɢ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ȽɊɏ ɿɡ ɧɚɫɬɨɣɤɢ (Ȼɨɥɝɚɪɿɹ) 
ɿɞɟɧɬɢɮɿɤɨɜɚɧɨ 52 ɤɨɦɩɨɧɟɧɬɢ, ɿɡ ɧɚɫɬɨɣɤɢ (ɍɤɪɚʀɧɚ) 55 ɤɨɦɩɨɧɟɧɬɿɜ, ɳɨ 
ɧɚɥɟɠɚɬɶ ɞɨ ɪɿɡɧɢɯ ɝɪɭɩ ȻȺɋ; ɨɫɧɨɜɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɞɥɹ ɜɫɿɯ ɧɚɫɬɨɣɨɤ ɽ 
ɛɨɪɧɟɨɥ (ɛɿɰɢɤɥɨ [2.2.1]ɝɟɩɬɚɧ-2-ɨɥ, 1,7,7-ɬɪɢɦɟɬɢɥ-, ɚɰɟɬɚɬ, (1S-ɟɧɞɨ) 
ɤɿɥɶɤɿɫɧɢɣ ɜɦɿɫɬ ɹɤɨɝɨ ɤɨɥɢɜɚɽɬɶɫɹ ɜɿɞ 5,26% ɞɨ 4,32% ɬɚ ɟɬɢɥɨɜɢɣ ɟɫɬɟɪ 
ɥɿɧɨɥɟɜɨʀ ɤɢɫɥɨɬɢ ɜɿɞ 2,34 % ɞɨ 3,35%. 

ȼɦɿɫɬ ɬɚ ɤɿɥɶɤɿɫɬɶ ȻȺɋ ɡɚɥɟɠɢɬɶ ɜɿɞ ɦɿɫɰɹ ɡɪɨɫɬɚɧɧɹ, ɱɚɫɭ ɡɚɝɨɬɿɜɥɿ, 
ɫɭɲɿɧɧɹ ɫɢɪɨɜɢɧɢ, ɬɟɯɧɨɥɨɝɿʀ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɫɬɨɣɨɤ, ɜɢɞɨɜɨʀ ɩɪɢɧɚɥɟɠɧɨɫɬɿ 
ɪɨɫɥɢɧɢ. 
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ȼɫɬɭɩ. ɇɟɨɞɦɿɧɧɨɸ ɭɦɨɜɨɸ ɡɦɿɰɧɟɧɧɹ ɿ ɡɛɟɪɟɠɟɧɧɹ ɡɞɨɪɨɜ'ɹ ɽ ɜɦɿɧɧɹ 
ɠɢɬɢ, ɩɪɚɰɸɜɚɬɢ, ɜɿɞɩɨɱɢɜɚɬɢ, ɡɚɩɨɛɿɝɚɬɢ ɪɨɡɜɢɬɤɭ ɤɨɧɮɥɿɤɬɧɢɯ ɫɢɬɭɚɰɿɣ. ɇɚ 
ɠɚɥɶ, ɭ ɞɚɧɢɣ ɱɚɫ ɧɟɜɪɨɬɢɱɧɢɦɢ ɪɨɡɥɚɞɚɦɢ ɫɬɪɚɠɞɚɽ ɡɧɚɱɧɚ ɱɚɫɬɢɧɚ ɧɚɫɟɥɟɧɧɹ. 
Ⱦɟɹɤɿ ɡ ɧɢɯ ɦɨɠɧɚ ɭɫɭɧɭɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɪɚɞɢɰɿɣɧɢɯ ɡɚɫɨɛɿɜ ɥɿɤɭɜɚɧɧɹ, ɿɧɲɿ 
ɜɢɦɚɝɚɸɬɶ ɩɨɫɬɿɣɧɨɝɨ ɥɿɤɚɪɫɶɤɨɝɨ ɤɨɧɬɪɨɥɸ. ɉɪɢ ɬɪɢɜɚɥɢɯ ɩɫɢɯɿɱɧɢɯ 
ɩɟɪɟɠɢɜɚɧɧɹɯ, ɪɨɡɱɚɪɭɜɚɧɧɹɯ, ɩɟɪɟɧɚɩɪɭɠɟɧɧɹɯ, ɫɩɪɢɱɢɧɟɧɢɯ ɪɿɡɧɢɦɢ 
ɱɢɧɧɢɤɚɦɢ, ɡɨɤɪɟɦɚ ɫɨɰɿɚɥɶɧɨ-ɩɨɥɿɬɢɱɧɢɦɢ ɩɨɞɿɹɦɢ, ɜɢɧɢɤɚɸɬɶ ɩɨɪɭɲɟɧɧɹ 
ɮɭɧɤɰɿɣ ɰɟɧɬɪɚɥɶɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ. ȼ ɨɫɬɚɧɧɿɣ ɱɚɫ ɡ'ɹɜɥɹɸɬɶɫɹ ɩɭɛɥɿɤɚɰɿʀ, 
ɩɪɢɫɜɹɱɟɧɧɿ ɚɥɶɬɟɪɧɚɬɢɜɧɿɣ ɦɟɞɢɰɢɧɿ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɮɿɬɨɬɟɪɚɩɿʀ. ȼɿɞɨɦɢɦ 
ɮɿɬɨɬɪɚɧɤɜɿɥɿɡɚɬɨɪɨɦ ɽ ɜɚɥɟɪɿɚɧɚ ɥɿɤɚɪɫɶɤɚ, ɹɤɨɸ ɧɚɞɡɜɢɱɚɣɧɨ ɰɿɤɚɜɢɥɨɫɹ 
ɜɱɟɧɧɹ Ⱥɝɧɿ Ƀɨɝɚ, ɹɤ ɩɪɚɤɬɢɱɧɨ ɧɟɡɚɦɿɧɧɢɦ ɡɚɫɨɛɨɦ ɩɪɢ ɧɟɜɪɨɡɚɯ ɬɚ 
ɧɟɜɪɨɡɨɩɨɞɿɛɧɢɯ ɫɬɚɧɚɯ. 

ɍ ɜɢɝɥɹɞɿ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɮɨɪɦ ɜɚɥɟɪɿɚɧɚ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɩɪɢ 
ɧɟɜɪɨɡɚɯ ɬɚ ɧɟɜɪɨɡɨɩɨɞɿɛɧɢɯ ɫɬɚɧɚɯ. Ɂɚɫɩɨɤɿɣɥɢɜɚ ɞɿɹ ɩɪɨɹɜɥɹɽɬɶɫɹ ɩɨɜɿɥɶɧɨ,  
ɚɥɟ ɽ ɞɨɫɬɚɬɧɶɨ ɫɬɚɛɿɥɶɧɨɸ. ɋɢɪɨɜɢɧɚ ɜɚɥɟɪɿɚɧɢ ɡɧɚɯɨɞɢɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ 
ɧɚɭɤɨɜɿɣ ɿ ɬɪɚɞɢɰɿɣɧɿɣ ɦɟɞɢɰɢɧɿ, ɹɤ ɫɚɦɨɫɬɿɣɧɨ ɭ ɜɢɝɥɹɞɿ ɜɨɞɧɢɯ ɜɢɬɹɠɨɤ, 
ɫɩɢɪɬɨɜɨʀ ɧɚɫɬɨɣɤɢ ɡɿ ɫɜɿɠɨʀ ɮɿɬɨɦɚɫɢ ɚɛɨ ɩɨɜɿɬɪɹɧɨ-ɫɭɯɨʀ, ɝɭɫɬɨɝɨ ɟɤɫɬɪɚɤɬɭ, 
ɫɜɿɠɨɝɨ ɫɨɤɭ, ɩɨɪɨɲɤɚ ɩɿɞɡɟɦɧɢɯ ɨɪɝɚɧɿɜ. ȼɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ 
ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ ɮɿɬɨɤɨɦɩɨɡɢɰɿɣ, ɡɦɿɧɸɸɱɢ ʀɯ ɫɤɥɚɞ ɿ ɜɩɥɢɜɚɸɱɢ, ɩɟɜɧɨɸ 
ɦɿɪɨɸ, ɧɚ ɪɿɡɧɿ ɥɚɧɤɢ ɩɨɪɭɲɟɧɶ ɜ ɨɪɝɚɧɿɡɦɿ. ɐɟ ɦɚɽ ɩɨɡɢɬɢɜɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɡɚɩɨɛɿɝɚɧɧɸ ɜɢɧɢɤɧɟɧɧɸ ɩɨɛɿɱɧɢɯ, ɧɟɛɚɠɚɧɢɯ ɟɮɟɤɬɿɜ. ɍ ɫɭɱɚɫɧɿɣ ɦɟɞɢɰɢɧɿ ɧɟ 
ɡɧɚɣɬɢ ɿɧɲɨʀ ɪɨɫɥɢɧɢ, ɹɤɚ ɦɨɝɥɚ ɛ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɡɪɿɜɧɹɬɢɫɹ ɡ ɧɟɸ ɡɚ 
ɩɨɩɭɥɹɪɧɿɫɬɸ ɿ ɡɧɚɱɟɧɧɹɦ, ɚ ɡ ɿɧɲɨɝɨ ɛɨɤɭ ɛɭɬɢ ɰɿɤɚɜɨɸ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ 
ɜɢɜɱɟɧɧɹ [1, 3, 6]. 

ɋɜɿɬɨɜɢɣ ɮɚɪɦɚɰɟɜɬɢɱɧɢɣ ɪɢɧɨɤ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɡɧɚɱɧɨɸ ɤɿɥɶɤɿɫɬɸ 
ɩɪɟɩɚɪɚɬɿɜ, ɳɨ ɦɿɫɬɹɬɶ ɫɢɪɨɜɢɧɭ ɜɚɥɟɪɿɚɧɢ. 

Ɇɟɬɚ ɪɨɛɨɬɢ – ɡɚ ɞɨɩɨɦɨɝɨɸ ɯɪɨɦɚɬɨ-ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɿʀ ɜɢɡɧɚɱɢɬɢ 
ɤɨɦɩɨɧɟɧɬɧɢɣ ɫɤɥɚɞ ɧɚɫɬɨɣɤɢ ɜɚɥɟɪɿɚɧɢ, ɜɢɝɨɬɨɜɥɟɧɢɯ ɿɡ ɤɨɪɟɧɿɜ  ɜɚɥɟɪɿɚɧɢ 
ɩɚɝɨɧɨɧɨɫɧɨʀ Valeriana stolonifera Czern (ɨɤɨɥɢɰɿ ɦ. Ɂɚɩɨɪɿɠɠɹ) ɡ ɪɿɡɧɢɦɢ 
ɟɤɫɬɪɚɝɟɧɚɦɢ. 

Ɇɚɬɟɪɿɚɥɢ ɬɚ ɦɟɬɨɞɢ. ɇɚɫɬɨɣɤɢ ɝɨɬɭɜɚɥɢ ɡɚ ɜɢɪɨɛɧɢɱɨɸ ɪɟɰɟɩɬɭɪɨɸ 
(Tinctura Rhizomata cum radicibus Valerianae (1:5) (ɟɤɫɬɪɚʉɟɧɬɢ – ɟɬɚɧɨɥ 70%, 
ɦɟɬɚɧɨɥ) ɿɡ ɤɨɪɟɧɿɜ ɜɚɥɟɪɿɚɧɢ (V. stolonifera Czern) [2, 4, 5]. ɇɚɫɬɨɣɧɤɢ ɜɚɥɟɪɿɚɧɢ 
ɞɨɫɥɿɞɠɭɜɚɥɢ ɧɚ ɝɚɡɨɜɨɦɭ ɯɪɨɦɚɬɨɝɪɚɮɿ Agilent 7890B ɡ ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɧɢɦ 
ɞɟɬɟɤɬɨɪɨɦ 5977B. ɍɦɨɜɢ ɯɪɨɦɚɬɨɝɪɚɮɭɜɚɧɧɹ: ɤɨɥɨɧɤɚ DB-5ms ɡɚɜɞɨɜɠɤɢ 30 ɦ, 
ɜɧɭɬɪɿɲɧɿɣ ɞɿɚɦɟɬɪ – 250 ɦɤɦ, ɬɨɜɳɢɧɚ ɮɚɡɢ – 0,25 ɦɤɦ. ɒɜɢɞɤɿɫɬɶ ɝɚɡɭ-ɧɨɫɿɹ 
(ɝɟɥɿɣ) – 1,3 ɦɥ/ɯɜ. Ɉɛ’ɽɦ ɿɧɠɟɤɰɿʀ – 0,5 ɦɤɥ. ɉɨɞɿɥ ɩɨɬɨɤɭ – 1:5. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɛɥɨɤɭ ɜɜɟɞɟɧɧɹ ɩɪɨɛ – 265 °ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɪɦɨɫɬɚɬɚ: ɩɪɨɝɪɚɦɨɜɚɧɚ – 70 ℃ 
(ɜɢɬɪɢɦɤɚ 1 ɯɜ), ɞɨ 150 °ɋ ɡɿ ɲɜɢɞɤɿɫɬɸ 20 ɨ/ɯɜ (ɜɢɬɪɢɦɤɚ 1 ɯɜ), ɞɨ 270 °ɋ ɡɿ 
ɲɜɢɞɤɿɫɬɸ 20 ɨ/ɯɜ (ɜɢɬɪɢɦɤɚ 4 ɯɜ).  Ⱦɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɤɨɦɩɨɧɟɧɬɿɜ ɛɭɥɚ 
ɜɢɤɨɪɢɫɬɚɧɚ ɛɿɛɥɿɨɬɟɤɚ ɦɚɫ-ɫɩɟɤɬɪɿɜ NIST14. 
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Ɋɢɫ. 1 ɏɪɨɦɚɬɨɝɪɚɦɚ ɧɚɫɬɨɣɤɢ ɜɚɥɟɪɿɚɧɢ ɩɚɝɨɧɨɧɨɫɧɨʀ   

(ɟɤɫɬɪɚɝɟɧɬ – 70% ɟɬɚɧɨɥ) 

 
Ɋɢɫ. 2. ɏɪɨɦɚɬɨɝɪɚɦɚ ɧɚɫɬɨɣɤɢ ɜɚɥɟɪɿɚɧɢ ɩɚɝɨɧɨɧɨɫɧɨʀ (ɟɤɫɬɪɚɝɟɧɬ – 

ɦɟɬɚɧɨɥ) 
 

Ɍɚɛɥɢɰɹ 1 
ɉɨɪɿɜɧɹɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɦɚɫ-ɫɩɟɤɬɪɨɫɤɨɩɿʀ 

ɧɚɫɬɨɣɨɤ Valeriana stolonifera Czern ɡ ɪɿɡɧɢɦɢ ɟɤɫɬɪɚʉɟɧɬɚɦɢ 
ʋ 
ɡ/ɩ 

ȼɢɫɨɬɚ 
ɩɿɤɭ RT 

ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɤɨɦɩɨɧɟɧɬɿɜ  ɧɚɫɬɨɣɨɤ  

Ɏɨɪɦɭɥɚ ȿɬɚɧɨɥ 
70% 

Ɇɟɬɚɧɨɥ 

1 2.766 Butanoic acid, 3-methyl -, 
ethyl ester 

ɋ7ɇ14Ɉ2 3,85%  

2 2.974 Butanoic acid, 3-methyl ɋ5ɇ10Ɉ2  14,69% 
3 3.832 Bicyclo[2.2.1]heptane, 7,7-

dimethyl-2-methylene- 
ɋ10ɇ16  7,975 

4 4.452 2-Hydroxy-Ȗ-butyrolactone  ɋ4ɇ6Ɉ3 0,66%  
5 4.84 D-Limonene  ɋ10ɇ16  0,53% 
6 6.899 Bicyclo[2.2.1]heptan-2-ol, 

1,7,7-trimethyl-, (1Sendo)-
(ɛɨɪɧɟɨɥ) 

ɋ10ɇ18Ɉ  1,05% 

7 7.223  (-)-Myrtenol  ɋ10ɇ16Ɉ 3,63%  
8 8.426 Bicyclo[2.2.1]heptan-2-ol, 

1,7,7-trimethyl-,acetate, 
(1S-endo)-  

ɋ12ɇ20Ɉ2  2,19% 



111 
 

9 9.242 Į-Terpinyl acetate  ɋ10ɇ16Ɉ 0,88% 0,72% 
10 10.647 

10.65 
1HCycloprop[e]azulene,1a,
2,3,4,4a,5,6,7 
boctahydro-1,1,4,7-
tetramethyl-, [1aR-(1a. Į-
,4. Į-,4a. ȕ-,7b. Į-.)]- 

ɋ15ɇ24 3,71% 4,31% 

11 11.942 
11.943 

Myrtenyl isovalerate  ɋ15ɇ24Ɉ2 5,15% 3,88% 

12 13.414 
13.413 

1(2H)-Naphthalenone, 
octahydro-4a,8a 
dimethyl-7-(1-
methylethyl)-, [4a R(4a. Į-
,7.beta.,8a. Į-.)]-
(Valerenon) 

ɋ15ɇ26Ɉ 8,41% 5,34% 

13 15.36 
15.362 

Kessanyl acetate  ɋ17ɇ28Ɉ3 1,41% 2,52% 

14 16.578 Hexadecanoic acid, ethyl 
ester 

ɋ18ɇ36Ɉ2 3,27%  

15 17.898 
17.922 

9,12-Octadecadienoic acid 
(Z,Z)- 

ɋ18ɇ32Ɉ2 0,54% 2,32% 

16 18.157 Linoleic acid ethyl ester  ɋ20ɇ36Ɉ2 4,72%  
17 19.136 (2R,3R,4aR,5S,8aS)-2-

Hydroxy-4a,5-dimethyl-3-
(prop-1-en-2-
yl)octahydronaphthalen-
1(2H)-one  

  0,29% 

18 20.673 
20.675 

3-Heptyn-2-one, 5-
cyclopentyl-6-hydroxy-6-
methyl-5-(1-methylethyl)-  

ɋ16ɇ26Ɉ2 1,11% 1,74% 

19 22.76 9,12-Octadecadienoic acid 
(Z,Z)-, 2,3-dihydroxypropyl 
ester  

  0,28% 

 
Ɋɟɡɭɥɶɬɚɬɢ ɬɚ ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɯɪɨɦɚɬɨ-ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɿʀ 

ɜ ɧɚɫɬɨɣɤɚɯ ɜɚɥɟɪɿɚɧɢ ɿɞɟɧɬɢɮɿɤɭɜɚɥɢ ɤɨɦɩɨɧɟɧɬɧɢɣ ɫɤɥɚɞ. ɉɪɢ ɚɧɚɥɿɡɿ 
ɯɪɨɦɚɬɨɝɪɚɦ (ɪɢɫ. 1, 2, ɬɚɛɥ.1) ɟɬɚɧɨɥɶɧɨʀ ɬɚ ɦɟɬɚɧɨɥɶɧɨʀ ɧɚɫɬɨɣɨɤ ɜɚɥɟɪɿɚɧɢ 
ɛɭɥɨ ɿɞɟɧɬɢɮɿɤɨɜɚɧɨ 117 ɤɨɦɩɨɧɟɧɬɿɜ, ɹɤɿ ɩɪɟɞɫɬɚɜɥɟɧɿ: ɟɫɬɟɪɚɦɢ; ɤɢɫɥɨɬɚɦɢ; 
ɤɟɬɨɧɚɦɢ; ɥɚɤɬɨɧɚɦɢ; ɫɩɢɪɬɚɦɢ; ɚɥɶɞɟɝɿɞɚɦɢ; ɝɟɬɟɪɨɰɢɤɥɿɱɧɢɦɢ ɫɩɨɥɭɤɚɦɢ; 
ɫɩɿɪɚɧɚɦɢ; ɬɟɪɩɟɧɚɦɢ; ɚɪɨɦɚɬɢɱɧɢɦɢ ɫɩɨɥɭɤɚɦɢ; ɫɟɫɤɜɿɬɟɪɩɟɧɚɦɢ; 
ɜɭɝɥɟɜɨɞɚɦɢ; ɰɢɤɥɨɩɚɪɚɮɿɧɚɦɢ; ɫɤɜɚɥɟɧɨɦ; ɮɟɧɨɥɶɧɢɦɢ ɫɩɨɥɭɤɚɦɢ; 
ɧɟɜɢɡɧɚɱɟɧɢɦɢ ɫɩɨɥɭɤɚɦɢ; ɭ ɧɚɫɬɨɣɰɿ ɜɚɥɟɪɿɚɧɢ ɡ ɟɤɫɬɪɚɝɟɧɬɨɦ 70% ɟɬɚɧɨɥɨɦ 
ɿɞɟɧɬɢɮɿɤɨɜɚɧɨ 78 ɤɨɦɩɨɧɟɧɬɿɜ; ɭ ɧɚɫɬɨɣɰɿ ɜɚɥɟɪɿɚɧɢ ɡ ɦɟɬɚɧɨɥɨɦ ± 77 
ɤɨɦɩɨɧɟɧɬɿɜ. 
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ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ 35 ɫɩɨɥɭɤ ɩɪɢɫɭɬɧɿ ɜ ɨɛɨɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɧɚɫɬɨɣɤɚɯ. 
ɉɪɢ ɚɧɚɥɿɡɿ ɬɚɛɥ.1 ɜ ɨɛɨɯ ɧɚɫɬɨɣɤɚɯ ɫɩɿɜɩɚɞɚɸɬɶ ɩɿɤɢ ɧɚ ɯɪɨɦɚɬɨɝɪɚɦɚɯ (ɬɚɛɥ.1, 
ɪɢɫ 1, ɪɢɫ.2.) 9.242 RT ɬɚ 9.242; 10.647 RT ɬɚ 10.650 RT; 11.942 RT ɬɚ 11.943 RT; 
13.414 RT ɬɚ 13.413 RT; 15.360 RT ɬɚ 15.362 RT; 17.898 RT ɬɚ 17.922 RT ;20.673 
RT ɬɚ 20.675 RT. 

ɉɪɢ ɩɨɪɿɜɧɹɥɶɧɿɣ ɯɚɪɚɤɬɟɪɢɫɬɢɰɿ ɧɚɫɬɨɣɨɤ, ɱɚɫɬɢɧɚ ɤɨɦɩɨɧɟɧɬɿɜ ɡ ɹɤɢɦɢ 
ɩɨɜ'ɹɡɭɸɬɶ ɮɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɧɭ ɞɿɸ ɜɚɥɟɪɿɚɧɢ, ɩɟɪɟɜɚɠɚɸɬɶ ɭ ɟɬɚɧɨɥɶɧɿɣ 
ɧɚɫɬɨɣɰɿ: ɜɚɥɟɪɟɧɨɥ ± 8,41%; ɛɨɪɧɟɨɥ ± 2,61%; ɤɟɫɫɚɧ ± 1,82%; ɬɨɞɿ ɹɤ ɭ 
ɦɟɬɚɧɨɥɶɧɿɣ ɧɚɫɬɨɣɰɿ ɛɿɥɶɲɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɦɚɸɬɶ: ɜɚɥɟɪɿɚɧɨɜɚ ɤɢɫɥɨɬɚ ± 2,8%; 
ɤɟɫcɚɧɿɥɚɰɟɬɚɬ ± 2,52%; ɤɚɪɿɨɮɿɥɟɧ ± 1,26%. 

ȼɢɫɧɨɜɤɢ. 1. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɯɪɨɦɚɬɨ-ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɿʀ ɜ ɧɚɫɬɨɣɰɿ 
ɜɚɥɟɪɿɚɧɢ ɡ ɟɤɫɬɪɚɝɟɧɬɨɦ 70% ɟɬɚɧɨɥ ɿɞɟɧɬɢɮɿɤɨɜɚɧɨ 78 ɤɨɦɩɨɧɟɧɬɿɜ; ɭ ɧɚɫɬɨɣɰɿ 
ɜɚɥɟɪɿɚɧɢ ɡ ɦɟɬɚɧɨɥɨɦ  ±  77 ɤɨɦɩɨɧɟɧɬɿɜ. 

2. Ⱥɧɚɥɿɡɭɸɱɢ ɨɬɪɢɦɚɧɿ ɞɚɧɿ ɝɚɡɨɜɨʀ ɯɪɨɦɚɬɨɝɪɚɮɿʀ ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ 
ɧɚɫɬɨɣɤɢ ɜɚɥɟɪɿɚɧɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɹɤ ɡɚ ɤɿɥɶɤɿɫɧɢɦ, ɬɚɤ ɿ ɡɚ ɹɤɿɫɧɢɦ ɫɤɥɚɞɨɦ, 35 
ɫɩɨɥɭɤ ɩɪɢɫɭɬɧɿ ɜ ɨɛɨɯ ɧɚɫɬɨɣɤɚɯ. 

3. Ʉɨɦɩɨɧɟɧɬɢ, ɡ ɹɤɢɦɢ ɩɨɜ'ɹɡɭɸɬɶ ɮɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɧɭ ɞɿɸ ɜɚɥɟɪɿɚɧɢ, 
ɩɟɪɟɜɚɠɚɸɬɶ ɜ ɫɩɢɪɬɨɜɿɣ ɧɚɫɬɨɣɰɿ: ɜɚɥɟɪɟɧɨɥ ; ɛɨɪɧɟɨɥ ; ɤɟɫɫɚɧ; ɚɥɟ ɜ 
ɦɟɬɚɧɨɥɶɧɿɣ ɧɚɫɬɨɣɰɿ ɛɿɥɶɲɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɦɚɸɬɶ: ɜɚɥɟɪɿɚɧɨɜɚ ɤɢɫɥɨɬɚ; 
ɤɟɫcɚɧɿɥɚɰɟɬɚɬ ; ɤɚɪɿɨɮɿɥɟɧ. 
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