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ɇɚɭɤɨɜɟ ɜɢɞɚɧɧɹ 
 

Ɂɛɿɪɧɢɤ ɬɟɡ ɞɨɩɨɜɿɞɟɣ 78 ɧɚɭɤɨɜɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɜɢɤɥɚɞɚɱɿɜ ɚɤɚɞɟɦɿʀ 
23 – 27 ɤɜɿɬɧɹ 2018 ɪ. 

 
Ɇɚɬɟɪɿɚɥɢ, ɡɚɧɟɫɟɧɿ ɞɨ ɡɛɿɪɧɢɤɚ, ɞɪɭɤɭɸɬɶɫɹ ɡɚ ɚɜɬɨɪɫɶɤɢɦɢ ɨɪɢɝɿɧɚɥɚɦɢ. 

Ɂɚ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɿɧɮɨɪɦɚɰɿʀ ɜɿɞɩɨɜɿɞɚє ɚɜɬɨɪ ɩɭɛɥɿɤɚɰɿʀ. 
 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɞɪɭɤɭ ɬɚ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜ ɦɟɪɟɠɿ Internet ȼɱɟɧɨɸ ɪɚɞɨɸ 
Ɉɞɟɫɶɤɨʀ ɧɚɰɿɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦɿʀ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, 

ɩɪɨɬɨɤɨɥ № 12 ɜɿɞ 24.04.2018 ɪ. 
 

ɉɿɞ ɡɚɝɚɥɶɧɨɸ ɪɟɞɚɤɰɿєɸ Ɂɚɫɥɭɠɟɧɨɝɨ ɞɿɹɱɚ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ ɍɤɪɚʀɧɢ, 
Ʌɚɭɪɟɚɬɚ Ⱦɟɪɠɚɜɧɨʀ ɩɪɟɦɿʀ ɍɤɪɚʀɧɢ ɜ ɝɚɥɭɡɿ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ, 

ɞ-ɪɚ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪɚ Ȼ.ȼ. Єɝɨɪɨɜɚ 
ɍɤɥɚɞɚɱ Ɍ.Ʌ. Ⱦɶɹɱɟɧɤɨ 

 
Ɋɟɞɚɤɰɿɣɧɚ ɤɨɥɟɝɿɹ 
Ƚɨɥɨɜɚ                         Єɝɨɪɨɜ Ȼ.ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ɂɚɫɬɭɩɧɢɤ ɝɨɥɨɜɢ       ɉɨɜɚɪɨɜɚ ɇ.Ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 
ɑɥɟɧɢ ɤɨɥɟɝɿʀ: 

Ⱥɦɛɚɪɰɭɦɹɧɰ Ɋ.ȼ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ȼɟɡɭɫɨɜ Ⱥ.Ɍ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ȼɭɪɞɨ Ɉ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
BТɧɧɿɤɨɜɚ Ʌ.Ƚ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
ȼɨɥɤɨɜ ȼ.ȿ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
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ɀɢɝɭɧɨɜ Ⱦ.Ɉ., ɞ.ɬ.ɧ., ɞɨɰɟɧɬ 
ȱɨɪɝɚɱɨɜɚ Ʉ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
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ɩɨɞɪɿɛɧɟɧɧɹ ɝɪɚɧɭɥ, ɩɪɨɫɿɸɜɚɧɧɹ ɩɨɞɪɿɛɧɟɧɢɯ ɝɪɚɧɭɥ ɧɚ ɫɢɬɚɯ ɉɊ № 30-20, ɉɊ № 10 ɡ 
ɦɟɬɨɸ ɨɞɟɪɠɚɧɧɹ ɤɨɦɛɿɤɨɪɦɨɜɨʀ ɤɪɭɩɤɢ. 

Ɍɚɤɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɪɢɣɨɦɢ ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ ɤɨɦɩɥɟɤɫɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ ɩɪɟɦɿɤɫɿɜ 
ɞɨɡɜɨɥɹɸɬɶ ɨɞɟɪɠɚɬɢ ɚɝɥɨɦɟɪɚɬɢ ɧɚɩɨɜɧɸɜɚɱɚ ɡ ɡɚɞɚɧɢɦɢ ɪɨɡɦɿɪɚɦɢ, ɭɫɭɧɭɬɢ ɪɨɡɲɚɪɭɜɚɧɧɹ 
ɬɚ ɫɬɚɛɿɥɿɡɭɜɚɬɢ ɫɤɥɚɞ ɤɨɦɩɥɟɤɫɧɨɝɨ ɧɚɩɨɜɧɸɜɚɱɚ ɩɿɞ ɱɚɫ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ, ɳɨ 
ɬɚɤɨɠ ɜ ɩɨɞɚɥɶɲɨɦɭ ɡɚɛɟɡɩɟɱɭє ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɞɥɹ ɣɨɝɨ ɡɦɿɲɭɜɚɧɧɹ ɡ ɩɪɟɩɚɪɚɬɚɦɢ ȻȺɊ 
ɬɚ ɨɞɟɪɠɚɧɧɹ ɨɞɧɨɪɿɞɧɨɝɨ ɩɪɟɦɿɤɫɭ. Ɉɬɪɢɦɚɧɢɣ ɡɚ ɞɚɧɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ ɩɪɟɦɿɤɫ ɫɥɿɞ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɛɿɧɚɪɧɢɯ ɤɨɦɛɿɤɨɪɦɿɜ ɬɚ ɤɨɦɛɿɤɨɪɦɿɜ ɜɢɪɿɜɧɹɧɨɝɨ 
ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɨɝɨ ɫɤɥɚɞɭ. 

 
 

INCREASE OF EFFICIENCY OF ENRICHMENT OF THE MIXED 
FEEDS FOR POULTRY 

 
Alla Makarynska, PhD. Sc., Ass. Prof., Bogdan Iegorov, D. Sc., Prof.,  

Nina Vorona PhD. Sc., Asst. 
Odessa National Academy of Food Technologies  

 
ȼ ɫɬɚɬɬɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɞɨɰɿɥɶɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɟɦɿɤɫɿɜ ɭ ɝɨɞɿɜɥɿ 

ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɜɚɪɢɧ ɬɚ ɩɬɢɰɿ, ɧɚɜɟɞɟɧɿ ɩɟɪɟɜɚɝɢ ɜɜɟɞɟɧɧɹ ɩɪɟɦɿɤɫɿɜ ɞɨ ɫɤɥɚɞɭ 
ɤɨɦɛɿɤɨɪɦɿɜ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɨɩɬɢɦɚɥɶɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɬɚ ɫɢɧɟɪɝɟɬɢɱɧɚ ɜɡɚєɦɨɞɿɹ 
ɤɨɦɩɨɧɟɧɬɿɜ ɪɨɡɪɨɛɥɟɧɨɝɨ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɟɦɿɤɫɭ ɞɥɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ 
ɩɬɢɰɿ ɞɨɡɜɨɥɹɸɬɶ ɩɿɞɬɪɢɦɭɜɚɬɢ ɟɮɟɤɬɢɜɧɭ ɪɟɰɢɤɥɿɡɚɰɿɸ ɜɿɬɚɦɿɧɭ ȿ, ɡɧɢɠɭɜɚɬɢ ɭɬɜɨɪɟɧɧɹ 
ɜɿɥɶɧɢɯ ɪɚɞɢɤɚɥɿɜ ɬɚ ɧɚɞɚɜɚɬɢ ɿɦɭɧɨɦɨɞɟɥɸɸɱɭ ɞɿɸ. 

In the industrial poultry farming it is especially impossible to avoid influence of physiology 
stress factors in critical periods of development and productivity of poultry. Stress is the deviation 
from the optimum terms of maintenance, feeding and watering. There are many possible stresses for 
the poultry: a vaccination, transfer from an incubator to the poultry house, transportation, heat 
stress, unbalanced ration or his change, presence of mycotoxins in feed During stress in an 
organism of the poultry an excess of free radicals is formed that can damage all types of biological 
molecules and promote oxidative processes. All this leads to a decrease in the productivity and 
quality of the final product [1]. 

The introduction to the ration the preparations of biologically active substances is one of the 
methods of prevention and reducing the negative effects of stress in the intensive technological 
chain of poultry breeding. During the stress the poultry has an increased need for certain nutrients 
and biologically active substances for a fight against negative factors. However there is regularity 
that under stress conditions the consumption of feed is reduced, which leads to receiving less of 
nutritious and biologically active substances. 

Under these conditions the mixed feed should be additionally enriched with amino acids, 
vitamins, enzymes, salts of microelements, antioxidants, and other preparations of biologically 
active substances in order to maximize the mobilization of the organism protective forces against 
stress. The introduction of such substances directly into mixed fodders or mixed feeds causes some 
technological difficulties due to their small amount. The best effect is achieved by phased dosing 
and mixing of microcomponents with filler in the composition of previous mixtures, protein-
vitamin, protein-vitamin-mineral additives and premixes [2, 3]. 

The recipes of premixes are constantly improved taking into account innovative 
achievements in the field of genetics and feeding, the level of productivity of farm animals and 
poultry and the appearance of new preparations of biologically active substances on the market. 
When choosing preparations of biologically active substances in the premix it take into account the 
needs for them of organism of farm animals and poultry, their availability, concentration and form 
of release, the possibility of full and effective use of the active start of the preparation and the 
absence of toxicity. 
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Today the forage market of premixes has a great number of enrichment mixtures of different 
concentrations of domestic and foreign production. 1 % productive premixes are the most 
widespread. Also on the market there is a wide assortment of highly concentrated premixes, so-
called blends or pre-premixes, with the norms of introduction into the composition of mixed feed 
from 0,2 to 0,5 %. The high concentration of preparations of biologically active substances in the 
composition of blends complicates their choice by the consumer, because it requires constant 
monitoring of the content of biologically active substances and their recalculation. In addition, with 
the use of blends, there are some problems associated with the probability of interaction between 
the preparations of the biologically active substances of the mixture and the manifestation of the 
effect of antagonism, the precision of dosing and the uniform distribution of components of the 
blend in the composition of the feed [4]. 

It has been established that vitamin E is the main antioxidant in the cell membranes. The 
high doses of vitamin E are used to protect against oxidative processes during stress. However this 
amount is not enough to fully protect the organism of poultry. As a result there was a need to 
recycle vitamin E that is its recovery into an active form, due to other antioxidants, vitamins, 
microelements and amino acids [5]. 

As a result of the analysis of literary and patent information sources, and based on the 
experience and needs of industrial poultry producers, there was a need for the development of a 
universal complex premix. At optimum level of content of biologically active substances it would 
satisfy the needs of poultry, provide a productive effect at the lowest feed costs and protect against 
stress. All groups of poultry have both general requirements for the content of biologically active 
substances in the ration and some differences depending on age, type, purpose and health status. 

Experimentally it was found that vitamin E is involved in the recycling of fat soluble 
vitamins A, D3, the microelements Zn, Mn, Se, the amino acids – lysine and methionine, probiotic – 
immunobacterin D. The optimal correlation and synergistic interaction of the components allow to 
maintain effective vitamin E recycling, reduce formation of free radicals and provide 
immunomodulating action. These factors contribute to the quality of the egg and its shell. Oxidative 
stress leads to inflammation in the shellfish, which prevents the formation of the shell and worsens 
its quality. 

The universal complex premix is designed for the use in the ration of the poultry as a 
universal enrichment of mixed feeds with a basic set of vitamins, amino acids and microelements. If 
it is necessary to increase the content of biologically active substances in the ration using a 
universal complex premix, there is a possibility of changing the chemical composition of feed by 
the components of the recipe. 

The advantages of using a universal complex premix in comparison with known premixes 
are the lack of restrictions on the use for the poultry of a certain function or age group, the comfort 
of application, the possibility of producing on its basis address premixes to order. In addition, due to 
the optimal correlation and antioxidant effect of the components, their synergistic action and the 
absence of over-consumption of preparations of biologically active substances, a high economic 
effect of the use of universal complex premix for the poultry is achieved. 
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3ɇɇɐ «ȱɧɫɬɢɬɭɬ ɜɢɧɨɝɪɚɞɚɪɫɬɜɚ ɿ ɜɢɧɨɪɨɛɫɬɜɚ ɿɦ. ȼ.Є. Ɍɚʀɪɨɜɚ», ɦ. Ɉɞɟɫɚ 

 
ȼɢɧɨɝɪɚɞɚɪɫɬɜɨ – ɨɞɧɚ ɡ ɜɚɠɥɢɜɢɯ ɝɚɥɭɡɟɣ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ ɍɤɪɚʀɧɢ. 

ɉɪɢ ɩɟɪɟɪɨɛɰɿ ɹɝɿɞ ɜɢɧɨɝɪɚɞɭ ɧɚ ɜɢɧɨ ɚɛɨ ɫɿɤ ɦɚɣɠɟ 3 % ɜɪɨɠɚɸ ɡɚɥɢɲɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ 
ɜɢɧɨɝɪɚɞɧɨʀ ɜɢɱɚɜɤɢ. Ⱦɨ ɫɤɥɚɞɭ ɜɢɱɚɜɤɢ ɜɯɨɞɹɬɶ: ɲɤɿɪɤɚ ɜɢɧɨɝɪɚɞɭ, ɧɚɫɿɧɧɹ, ɡɚɥɢɲɤɢ 
ɦ'ɹɤɨɬɿ ɿ ɫɨɤɭ, ɨɛɪɢɜɤɢ ɝɪɟɛɟɧɿɜ. Ɂɚ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ ɜ ɜɢɱɚɜɰɿ ɩɪɟɜɚɥɸє ɤɥɿɬɤɨɜɢɧɚ (ɞɨ 
30 % ɧɚ ɫɭɯɭ ɪɟɱɨɜɢɧɭ) ɿ ɛɟɡɚɡɨɬɢɫɬɿ ɟɤɫɬɪɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ (ɞɨ 40 %). ȼɦɿɫɬ ɛɿɥɤɚ ɫɬɚɧɨɜɢɬɶ 
ɛɥɢɡɶɤɨ 10 %, ɠɢɪɭ 7-8 %, ɩɟɤɬɢɧɭ 5 %, ɞɨ 1 % ɩɨɥɿɮɟɧɨɥɶɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɜɨɥɨɞɿɸɬɶ Ɋ-
ɜɿɬɚɦɿɧɧɨɸ ɚɤɬɢɜɧɿɫɬɸ. 

ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɡɧɚɱɧɭ ɩɨɠɢɜɧɭ ɿ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ, ɧɚ 
ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜɿɞɫɭɬɧɹ ɟɮɟɤɬɢɜɧɚ ɬɟɯɧɨɥɨɝɿɹ ʀɯ ɭɬɢɥɿɡɚɰɿʀ, ɳɨ ɧɟɞɨɰɿɥɶɧɨ ɡ ɟɤɨɧɨɦɿɱɧɨʀ 
ɬɚ ɟɤɨɥɨɝɿɱɧɨʀ ɬɨɱɨɤ ɡɨɪɭ, ɨɫɤɿɥɶɤɢ ɜɤɚɡɚɧɿ ɜɿɞɯɨɞɢ ɫɬɚɧɨɜɥɹɬɶ ɧɟɛɟɡɩɟɤɭ ɡɚɛɪɭɞɧɟɧɧɹ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɩɨɪɿɜɧɹɥɶɧɟ ɜɢɜɱɟɧɧɹ ɤɨɪɦɨɜɨʀ ɰɿɧɧɨɫɬɿ ɜɢɧɨɝɪɚɞɧɨʀ 
ɜɢɱɚɜɤɢ ɡ ɪɿɡɧɢɯ ɫɨɪɬɿɜ ɜɢɧɨɝɪɚɞɭ (ȱɡɚɛɟɥɚ, ɒɚɫɥɚ, Ɉɞɟɫɶɤɢɣ ɱɨɪɧɢɣ) ɩɿɫɥɹ ʀɯ ɬɟɪɦɿɱɧɨʀ 
ɫɭɲɤɢ. 

Ɉɛ’єɤɬɢ ɞɨɫɥɿɞɠɟɧɧɹ: ɜɢɧɨɝɪɚɞɧɿ ɜɢɱɚɜɤɢ ɡ ɫɨɪɬɿɜ ɜɢɧɨɝɪɚɞɭ: ȱɡɚɛɟɥɚ, ɒɚɫɥɚ ɛɿɥɚ ɿ 
Ɉɞɟɫɶɤɢɣ ɱɨɪɧɢɣ. ɋɭɲɤɭ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɡɞɿɣɫɧɸɜɚɥɢ ɜ ɫɭɲɢɥɶɧɿɣ ɲɚɮɿ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ 120-125 °ɋ. ɉɨɞɪɿɛɧɟɧɧɹ ɫɭɯɢɯ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɡɞɿɣɫɧɸɜɚɥɢ ɜ 
ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɦɥɢɧɿ ɿ ɩɪɨɫɿɸɜɚɥɢ ɱɟɪɟɡ ɫɢɬɨ ɡ ɨɬɜɨɪɚɦɢ 0,8 ɦɦ. ȼɢɯɿɞ ɛɨɪɨɲɧɚ ɫɤɥɚɜ ɜ 
ɫɟɪɟɞɧɶɨɦɭ 80 %.  

ȼɢɡɧɚɱɟɧɨ ɩɨɠɢɜɧɭ ɰɿɧɧɿɫɬɶ ɨɬɪɢɦɚɧɢɯ ɡɪɚɡɤɿɜ ɛɨɪɨɲɧɚ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɦɿɫɬ ɜ 
ɛɨɪɨɲɧɿ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɿɜ ɜɢɧɨɝɪɚɞɭ ȱɡɚɛɟɥɚ, ɒɚɫɥɚ ɛɿɥɚ, Ɉɞɟɫɶɤɢɣ ɱɨɪɧɢɣ 
ɫɬɚɧɨɜɢɜ «ɫɢɪɨɝɨ ɠɢɪɭ» ɜɿɞɩɨɜɿɞɧɨ: 8,13; 10,32; 6,98 %, «ɫɢɪɨʀ ɤɥɿɬɤɨɜɢɧɢ» ɜɿɞɩɨɜɿɞɧɨ: 22,9; 
31,6; 23,0 %, ɜɦɿɫɬ ɫɚɯɚɪɿɜ ɜɿɞɩɨɜɿɞɧɨ: 13,31; 2,86; 4,05 %. Ɂɚ ɡɦɿɫɬɨɦ ɠɢɪɭ ɜɢɞɿɥɹєɬɶɫɹ 
ɛɨɪɨɲɧɨ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɭ ɒɚɫɥɚ ɛɿɥɚ. Ɍɪɟɛɚ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɡɚ ɜɦɿɫɬɨɦ ɠɢɪɭ 
ɛɨɪɨɲɧɨ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɩɨɠɢɜɧɿɲɟ ɡɟɪɧɚ ɩɲɟɧɢɰɿ ɬɚ ɹɱɦɟɧɸ ɜ 4-5 ɪɚɡɿɜ. 
ɇɚɣɛɿɥɶɲɢɣ ɜɦɿɫɬ ɩɪɨɬɟʀɧɭ (13,22 %) ɜɫɬɚɧɨɜɥɟɧɨ ɜ ɛɨɪɨɲɧɿ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɭ 
Ɉɞɟɫɶɤɢɣ ɱɨɪɧɢɣ, ɚ ɧɚɣɧɢɠɱɢɣ (11,43 %) – ɜ ɛɨɪɨɲɧɿ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɭ ȱɡɚɛɟɥɚ. 
ɉɪɨɬɟ, ɧɚɜɿɬɶ ɜ ɛɨɪɨɲɧɿ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɭ ȱɡɚɛɟɥɥɚ ɤɿɥɶɤɿɫɬɶ ɩɪɨɬɟʀɧɭ ɹɤ ɿ ɡɟɪɧɿ 
ɡɥɚɤɿɜ. ɇɚɣɛɿɥɶɲɢɣ ɜɦɿɫɬ ɫɚɯɚɪɿɜ ɜɫɬɚɧɨɜɥɟɧɨ ɜ ɛɨɪɨɲɧɿ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɭ 
ȱɡɚɛɟɥɥɚ, ɰɟɣ ɩɨɤɚɡɧɢɤ ɜ 3,3-4,7 ɪɚɡ ɜɢɳɟ ɧɿɠ ɜ ɞɜɨɯ ɿɧɲɢɯ ɡɪɚɡɤɚɯ. 

ȼɢɡɧɚɱɟɧɿ ɮɿɡɢɤɨ-ɬɟɯɧɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɨɬɪɢɦɚɧɢɯ ɡɪɚɡɤɿɜ ɛɨɪɨɲɧɚ ɡ ɜɢɧɨɝɪɚɞɧɢɯ 
ɜɢɱɚɜɨɤ. Ɉɛ’єɦɧɚ ɦɚɫɚ ɛɨɪɨɲɧɚ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɿɜ ɜɢɧɨɝɪɚɞɭ ȱɡɚɛɟɥɚ, ɒɚɫɥɚ, 
Ɉɞɟɫɶɤɢɣ ɱɨɪɧɢɣ ɫɬɚɧɨɜɢɥɚ ɜɿɞɩɨɜɿɞɧɨ: 459; 419; 475 ɤɝ/ɦ3. Ʉɭɬ ɧɚɫɢɩɧɨɝɨ ɫɯɢɥɭ ɛɨɪɨɲɧɚ ɡ 
ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɿɜ ɜɢɧɨɝɪɚɞɭ ȱɡɚɛɟɥɚ, ɒɚɫɥɚ, Ɉɞɟɫɶɤɢɣ ɱɨɪɧɢɣ ɫɬɚɧɨɜɢɜ 
ɜɿɞɩɨɜɿɞɧɨ: 44; 37; 45 ɝɪɚɞ. ɋɢɩɤɿɫɬɶ ɛɨɪɨɲɧɚ ɡ ɜɢɧɨɝɪɚɞɧɢɯ ɜɢɱɚɜɨɤ ɫɨɪɬɿɜ ɜɢɧɨɝɪɚɞɭ 
ȱɡɚɛɟɥɚ, ɒɚɫɥɚ, Ɉɞɟɫɶɤɢɣ ɱɨɪɧɢɣ ɫɬɚɧɨɜɢɥɚ ɜɿɞɩɨɜɿɞɧɨ: 19,4; 8,73; 10,01 ɦ/ɫ. Ⱦɟɹɤɿ 
ɜɿɞɦɿɧɧɨɫɬɿ ɭ ɮɿɡɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɹɯ ɡɪɚɡɤɿɜ, ɨɱɟɜɢɞɧɨ, ɡɭɦɨɜɥɟɧɿ ɜɿɞɦɿɧɧɿɫɬɸ ɭ ɯɿɦɿɱɧɨɦɭ 
ɫɤɥɚɞɿ, ɡɨɤɪɟɦɚ, ɜɦɿɫɬɿ «ɫɢɪɨɝɨ ɠɢɪɭ». 
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