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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 
Ƚɚɩɨɧɸɤ Ɉ.ȱ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
ɀɢɝɭɧɨɜ Ⱦ.Ɉ., ɞ.ɬ.ɧ., ɞɨɰɟɧɬ 
ȱɨɪɝɚɱɨɜɚ Ʉ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ʉɚɩɪɟɥɶɹɧɰ Ʌ.ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɞ.ɬ.ɧ., ɫɬ.ɧ.ɫ. 
Ʉɨɫɨɣ Ȼ.ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ʉɪɭɫɿɪ Ƚ.ȼ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ɇɚɪɞɚɪ Ɇ.Ɋ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ɇɿɥɨɜɚɧɨɜ B.I., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ɉɫɢɩɨɜɚ Ʌ.Ⱥ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
ɉɚɜɥɨɜ Ɉ.ȱ., ɞ.ɟ.ɧ., ɩɪɨɮɟɫɨɪ 
ɉɥɨɬɧɿɤɨɜ ȼ.Ɇ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
ɋɬɚɧɤɟɜɢɱ Ƚ.Ɇ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ,  
ɋɚɜɟɧɤɨ ȱ.ȱ., ɞ.ɟ.ɧ., ɩɪɨɮɟɫɨɪ,  
Ɍɟɥɟɠɟɧɤɨ Ʌ.Ɇ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ 
Ɍɤɚɱɟɧɤɨ ɇ.Ⱥ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ,  
Ɍɤɚɱɟɧɤɨ Ɉ.Ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
ɏɨɛɿɧ ȼ.Ⱥ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ,  
ɏɦɟɥɶɧɸɤ Ɇ.Ƚ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
ɑɟɪɧɨ ɇ.Ʉ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
 
 

© Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, 2018 
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ɧɟɜɟɥɢɤɢɯ єɜɪɨɩɟɣɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɭ ɫɟɪɟɞɧɶɨɦɭ, ɫɤɥɚɞɚє 250…750 єɜɪɨ, ɚ, 
ɜɪɚɯɨɜɭɸɱɢ, ɳɨ ɫɟɪɟɞɧɹ ɩɥɨɳɚ ɩɿɞɩɪɢєɦɫɬɜɚ ɜ ɍɤɪɚʀɧɿ ɦɨɠɟ ɞɨɫɹɝɚɬɢ 5 ɬɢɫ. ɝɚ, ɰɹ ɫɭɦɚ 
ɦɨɠɟ ɫɤɥɚɫɬɢ 4…5 ɬɢɫ. єɜɪɨ. ɐɟɣ ɚɫɩɟɤɬ, ɛɟɡɭɦɨɜɧɨ, ɚɤɰɟɧɬɭє ɧɚ ɫɨɛɿ ɭɜɚɝɭ ɜɥɚɫɧɢɤɿɜ 
ɝɨɫɩɨɞɚɪɫɬɜ. 

ɇɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɧɚ ɞɚɧɢɣ ɱɚɫ ɩɪɚɰɸɸɬɶ 12 ɿɧɨɡɟɦɧɢɯ ɬɚ 1 ɭɤɪɚʀɧɫɶɤɢɣ 
ɫɟɪɬɢɮɿɤɚɰɿɣɧɿ ɨɪɝɚɧɢ. Ɂɨɤɪɟɦɚ, «Ɉɪɝɚɧɿɤ ɫɬɚɧɞɚɪɬ», «BТШФШЧЭЫШХХ HЮЧРпЫТК ІШЧЩЫШПТЭ KПЭ.», 
«ȿɌɄɈ», «ABCОЫЭ», «ICEA» ɬɚ ɿɧɲɿ. 

ɍɤɪɚʀɧɫɶɤɢɣ ɫɟɪɬɢɮɿɤɚɰɿɣɧɢɣ ɨɪɝɚɧ «Ɉɪɝɚɧɿɤ ɫɬɚɧɞɚɪɬ» ɦɚє ɦɿɠɧɚɪɨɞɧɭ ɚɤɪɟɞɢɬɚɰɿɸ 
ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɫɟɪɬɢɮɿɤɚɰɿɣɧɢɯ ɪɨɛɿɬ ɿ ɜɢɡɧɚɧɧɹ Єɜɪɨɤɨɦɿɫɿʀ ɬɚ ɒɜɟɣɰɚɪɫɶɤɨʀ Ʉɨɧɮɟɞɟɪɚɰɿʀ. 

ɇɟ ɞɢɜɥɹɱɢɫɶ ɧɚ ɜɫɿ ɧɚɹɜɧɿ ɬɪɭɞɧɨɳɿ, ɨɪɝɚɧɿɱɧɢɣ ɧɚɩɪɹɦɨɤ ɞɿɹɥɶɧɨɫɬɿ ɭ ɫɿɥɶɫɶɤɨɦɭ 
ɝɨɫɩɨɞɚɪɫɬɜɿ ɜɜɚɠɚєɬɶɫɹ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɞɥɹ ɍɤɪɚʀɧɢ ɿ ɧɚɛɭɜɚє ɜɫɟ ɛɿɥɶɲɟ ɩɨɲɢɪɟɧɧɹ ɭ ɫɜɿɬɿ, 
ɹɤ ɫɟɪɟɞ ɜɢɪɨɛɧɢɤɿɜ ɩɪɨɞɭɤɰɿʀ, ɬɚɤ ɿ ɫɟɪɟɞ ʀʀ ɛɟɡɩɨɫɟɪɟɞɧɿɯ ɫɩɨɠɢɜɚɱɿɜ. ɉɪɨɞɭɤɰɿɹ 
ɨɪɝɚɧɿɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɫɬɚє ɜɫɟ ɛɿɥɶɲ ɩɪɢɜɚɛɥɢɜɨɸ ɹɤ ɞɥɹ єɜɪɨɩɟɣɫɶɤɨɝɨ, ɬɚɤ ɿ ɞɥɹ 
ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɫɩɨɠɢɜɚɱɚ. ȼɪɚɯɨɜɭɸɱɢ ɬɟ, ɳɨ ɍɤɪɚʀɧɚ ɦɚє ɩɨɬɭɠɧɢɣ ɩɨɬɟɧɰɿɚɥ 
ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɜɨɧɚ ɦɨɠɟ ɫɬɚɬɢ ɨɞɧɢɦ ɿɡ ɝɨɥɨɜɧɢɯ ɟɤɫɩɨɪɬɟɪɿɜ ɨɪɝɚɧɿɱɧɨʀ 
ɩɪɨɞɭɤɰɿʀ ɧɚ ɪɢɧɤɭ Єɋ. 

 
 

TRENDS OF SHRIMP FEED PRODUCTION 
 
Liudmyla Fihurska, PhD, Assistant Professor, Department of Feed Technologies and Biofuel  

Odessa National Academy of Food Technologies 
 

ɍ ɫɬɚɬɬɿ ɡɚɡɧɚɱɟɧɨ, ɳɨ ɧɚ ɞɚɧɢɣ ɱɚɫ ɪɨɡɜɟɞɟɧɧɹ ɤɪɟɜɟɬɨɤ є ɪɨɡɜɢɧɟɧɨɸ ɝɚɥɭɡɡɸ, ɹɤɚ 
ɦɚє ɡɧɚɱɧɟ ɩɨɲɢɪɟɧɧɹ ɭ ɫɜɿɬɿ. ɇɚɜɟɞɟɧɨ ɞɚɧɿ ɩɪɨ ɩɨɬɪɟɛɢ ɤɪɟɜɟɬɨɤ ɭ ɩɨɠɢɜɧɢɯ ɬɚ 
ɛɿɨɥɨɝɿɱɧɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧɚɯ, ɜɢɦɨɝɢ ɞɨ ɨɛ’єɦɧɨʀ ɦɚɫɢ ɬɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɤɨɦɛɿɤɨɪɦɿɜ ɞɥɹ 
ɤɪɟɜɟɬɨɤ. ɉɨɤɚɡɚɧɿ ɩɪɨɛɥɟɦɢ, ɜɢɤɥɢɤɢ, ɬɚ ɩɨɞɚɥɶɲɿ ɲɥɹɯɢ ɪɨɡɜɢɬɤɭ ɝɚɥɭɡɿ. 

The Food and Agriculture Organization of the United Nations (FAO) has released data 
indicating that trends in global consumption of farmed fish and shellfish exceeds that of beef on a 
weight basis (Alltech, 2013). Shrimp (or prawn) culture is widespread throughout the tropical 
world. It is in an industry set for a period of strongly growing demand, and is currently worth 
around US $ 10 billion. 

Farming system and feeding strategies vary with shrimp size (larval, nursery, juvenile, 
adult), species and country. Production cost depends on farming system and vary from 1-2 US 
dollar per kilogram of live shrimp to 5 US dollar (Albert G.J. Tacon, 2004) with feed conversation 
range from 0,9 kg/kg to 3,0 kg/kg. While some 20 species are cultured in various parts of the world, 
the majority of production is based on six species (Figure 1). For the eastern hemisphere, the fast 
growing giant tiger shrimp Penaeus monodon is the most important, while in the western 
hemisphere, the white shrimp Litopenaeus vannamei is the leading production species. Feed most 
often represents the greatest percentage of the total cost of raising fish and shrimp. Therefore, 
correct requirements are necessary for feed production.  

The factors which determine the quality of a feed are its nutrient profile, anti-nutrient status, 
particle size, texture, stability of nutrients, attractability, digestibility, anabolic efficiency and shelf-
life.  

Nutrients essential to fish are the same as those required by most other animals. These 
include water, proteins (aminoacids), lipids (fats, oils, fatty acids), carbohydrates (sugars, starch), 
vitamins and minerals.  

Proteins and Amino Acids. Fish meal, soybean meal, grain by-products, skim milk powder, 
legumes, and wheat gluten are excellent sources of protein. Additionally, the building blocks of 
proteins (free amino acids) such as lysine and methionine are commercially available to supplement 
the diet. One of the most important issue in shrimp feed production is alternatives of animal protein 
sources. Several factors have stimulated efforts to find alternatives for marine protein sources in 
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manufactured shrimp feeds. Certainly, price is the key reason to look for replacement. The supply 
and price of high quality fish meal, as well as shrimp and squid meals, fluctuate dramatically from 
year to year. There is also a general concern of the potential negative impact that fish meal 
production might have on natural fisheries (Naylor et al., 2000). Because of its attractive amino acid 
content, availability and relatively affordable price, soybean meal and soy concentrates have 
received increasing attention as substitutes for marine animal meals (Douglas E. Conklin). 

Lipids. Oils from marine fish, such as menhaden, and vegetable oils from canola, sunflower, 
and linseed, are common sources of lipids in shrimp feeds. Important topic is ensuring necessary w-
3:w-6 relation. 

Carbohydrates. Cooked carbohydrates, from flours of corn, wheat and other cereals, are 
relatively inexpensive sources of energy that may spare protein (which is more expensive) from 
being used as an energy source. 

Vitamins and Minerals. The variety and amount of vitamins and minerals are so complex 
that they are usually prepared synthetically and are available commercially as a balanced and pre-
measured mixture known as a vitamin or mineral premix. This premix is added to the diet in 
amounts to ensure that adequate levels of vitamins and minerals are supplied to meet dietary 
requirements. 

Binding agents. Another important ingredient in shrimp diets is a binding agent to provide 
stability to the pellet and reduce leaching of nutrients into the water. Carbohydrates (starch, 
cellulose, pectin) and various other polysaccharides, such as extracts or derivatives from animals 
(gelatin), plants (locust bean), and seaweeds (agar and other alginates) are also popular binding 
agents. 

Preservatives. Preservatives, such as antimicrobials and antioxidants, are often added to 
extend the shelf-life of shrimp diets and reduce the rancidity of the fats. Vitamin E is an effective, 
but expensive, antioxidant that can be used in laboratory prepared formulations. Commonly 
available commercial antioxidants are butylated hydroxyanisole (BHA), or butylated 
hydroxytoluene (BHT), and ethoxyquin. Minerals are inorganic components of the feed, which are 
components of hard and soft tissues, cofactors and/or activators of enzymes, also they have function 
in acid – ЛКЬО ЛКХКЧМО ТЧ ЩЫШНЮМЭТШЧ ШП ЦОЦЛЫКЧО ЩШЭОЧЭТКХЬ КЧН ШЬЦШЫОРЮХКЭТШЧ (TТЦ Ї’KООПО 
2011).  

Physical properties of shrimp feed depend on shrimp feeding habits. For slow-feeding 
species such as shrimp good pellet stability is required. Also shrimp prefer sinking pellets (density 
greater than that of water, 1 g/cm3).  

The feed production involves grinding of raw materials (by hammer mill and 
micropulverizer, particle size up to 300 micron), mixing, steam condition, pelleting (extrusion), 
drying (to moisture below 10 %) for good shelf-life of feed).  

Pelleting and extrusion are two most popular processes which are used for shrimp feed 
production. Both of them have pros and cons (Joseph P. Kearns, 2010, Riaz, 2007). The most 
important advantages of extrusion cooking of shrimp feed are: reduced feed ingredient costs, 
improved feed water stability, reduced nutrient leaching, improved nutrient digestibility, increased 
oil and energy addition, higher starch gelatinization, increased feed efficiency, increased potential 
shrimp growth and profit per unit of feed intake. Also extrusion causes potential savings in recipe 
costs (extruded recipes reported to have $ 20-$ 100/ton potential savings over pelleted recipes, 
extrusion process allows reduction or elimination of special binders and extrusion process can use 
less expensive starch sources. However, extrusion has higher operating costs (operating costs for 
extrusion typically reported to be $ 20-25/ton higher than for pelleting).  

The most current challenges of shrimp farming are (Tacon, A.G.J., 2002):  
1. Production eco-friendly shrimp feed (minimum faecal and metabolic wastes). 
2. The dietary nutrient requirements of shrimp under practical farming conditions, 

particularly in outdoor ponds, are not well understood.  
3. The potential value of feed additives such as free amino acids, feed enzymes, chemo-

attractants and feeding stimulants, probiotics, and immunostimulants for farmed shrimp needs to be 
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recognized, and practical application technologies for their successful incorporation in 
manufactured aquafeeds need to be developed. 

4. Shrimp farmers may deficiency of understanding of the major nutritional role played by 
natural food organisms (including microorganisms) in the overall diet of shrimp raised under 
practical farming conditions.  

5. There is an urgent need to maximize dietary nutrient utilization efficiency and minimize 
nutrient loss and feed wastage resulting from pellet disintegration, nutrient leaching, and/or 
overformulation. 

6. The industry needs to recognize the increased dietary nutrient requirements of shrimp for 
the maintenance of optimum health and disease resistance under practical farming conditions. 

Even though there are many challenges, shrimp feed production has great potential as 
important source of animal protein. The article shows farming system and feeding strategies of 
shrimp production. Feeds are major part of shrimp production cost. Ingredients which can be used 
for feed preparation were shown. Features of feed processes were discusses.  

 
 

ɉȿɊȿɊɈȻɄȺ ɉɈȻȱɑɇɂɏ ɉɊɈȾɍɄɌȱȼ ɄɈɇɋȿɊȼɇɈȲ 
ɉɊɈɆɂɋɅɈȼɈɋɌȱ ȼ ɄɈɊɆɈȼȱ ȾɈȻȺȼɄɂ 

 
Єɝɨɪɨɜ Ȼ.ȼ., ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɑɟɪɧɟɝɚ ȱ.ɋ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɫɬ. ɜɢɤɥɚɞɚɱ  

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ  
 
ɉɬɚɯɿɜɧɢɰɬɜɨ є ɧɚɣɛɿɥɶɲ ɩɨɬɭɠɧɨɸ ɝɚɥɭɡɡɸ ɬɜɚɪɢɧɧɢɰɬɜɚ, ɳɨ ɞɚє ɰɿɧɧɿ ɞɿєɬɢɱɧɿ 

ɩɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɛɿɥɤɚ, ɬɚ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɜɫɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ ɜɿɞ 
ɜɿɞɬɜɨɪɟɧɧɹ ɞɨ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɪɟɚɥɿɡɚɰɿʀ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ.  

ȿɮɟɤɬɢɜɧɿɫɬɶ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɰɿʀ ɩɬɚɯɿɜɧɢɰɬɜɚ ɜ ɡɧɚɱɧɿɣ ɦɿɪɿ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɪɦɿɜ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɧɚɣɛɿɥɶɲ ɡɧɚɱɭɳɭ ɱɚɫɬɢɧɭ ɜɢɬɪɚɬ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɨ ɩɪɨɞɭɤɰɿʀ. ɇɚɣɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɢɦ є ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟɬɪɚɞɢɰɿɣɧɢɯ ɜɢɞɿɜ 
ɫɢɪɨɜɢɧɢ, ɹɤɿ ɡɚ ɫɜɨʀɦ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ ɧɿɱɢɦ ɧɟ ɩɨɫɬɭɩɚɸɬɶɫɹ ɿɫɧɭɸɱɢɦ, ɚ ɡɚ ɰɿɧɨɜɢɦɢ 
ɤɪɢɬɟɪɿɹɦɢ ɡɞɚɬɧɿ ɡɧɚɱɧɨ ɡɧɢɡɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɜɢɪɨɛɧɢɰɬɜɨ ɤɨɪɦɿɜ ɭ ɜɢɝɥɹɞɿ ɫɭɦɿɲɟɣ, 
ɡɛɚɥɚɧɫɨɜɚɧɢɯ ɡɚ ɜɫɿɦɚ ɩɨɠɢɜɧɢɦɢ, ɦɿɧɟɪɚɥɶɧɢɦ ɿ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. 

Ɋɚɡɨɦ ɡ ɬɢɦ, ɤɨɧɫɟɪɜɧɚ ɩɪɨɦɢɫɥɨɜɿɫɬɶ ɳɨɪɿɱɧɨ ɫɬɢɤɚєɬɶɫɹ ɡ ɬɚɤɢɦɢ ɩɪɨɛɥɟɦɚɦɢ ɹɤ 
ɤɨɦɩɥɟɤɫɧɚ ɩɟɪɟɪɨɛɤɚ ɜɬɨɪɢɧɧɢɯ ɫɢɪɨɜɢɧɧɢɯ ɪɟɫɭɪɫɿɜ, ɫɬɜɨɪɟɧɧɹ ɛɟɡɜɿɞɯɨɞɧɢɯ ɬɚ 
ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɢɯ ɜɢɪɨɛɧɢɰɬɜ. 

Ƚɨɥɨɜɧɢɣ ɧɟɫɩɪɢɹɬɥɢɜɢɣ ɟɤɨɥɨɝɿɱɧɢɣ ɜɩɥɢɜ ɫɬɜɨɪɸɸɬɶ ɧɟ ɭɬɢɥɿɡɨɜɚɧɿ ɜɿɞɯɨɞɢ 
ɩɟɪɟɪɨɛɤɢ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ. Ɉɫɤɿɥɶɤɢ ɩɪɨɜɚɞɠɟɧɧɹ ɭ ɩɟɪɟɪɨɛɰɿ ɜɿɞɯɨɞɿɜ ɩɪɚɤɬɢɱɧɨ 
ɜɿɞɫɭɬɧɿ, ɨɫɬɚɧɧɿ ɜɢɜɨɡɹɬɶ ɧɚ ɫɦɿɬɬєɡɜɚɥɢɳɚ, ɳɨ ɿɫɬɨɬɧɨ ɩɨɝɿɪɲɭє ɟɤɨɥɨɝɿɱɧɭ ɨɛɫɬɚɧɨɜɤɭ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ є ɜɢɜɱɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɛɿɱɧɢɯ 
ɩɪɨɞɭɤɬɿɜ ɤɨɧɫɟɪɜɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɭ ɜɢɝɥɹɞɿ ɬɨɦɚɬɧɢɯ ɜɢɱɚɜɨɤ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɤɨɪɦɨɜɢɯ 
ɞɨɛɚɜɨɤ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɩɬɚɯɿɜɧɢɰɬɜɿ. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɟɤɫɬɪɭɞɭɜɚɧɧɹ є ɿɞɟɚɥɶɧɢɦ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɪɨɰɟɫɨɦ ɞɥɹ 
ɡɛɚɝɚɱɟɧɧɹ ɡɟɪɧɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɤɪɨɯɦɚɥɸ, 
ɩɪɢɪɨɞɧɨɸ ɫɢɪɨɜɢɧɨɸ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɛɿɥɤɚ, ɜɿɬɚɦɿɧɿɜ, 
ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ, ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ ɬɨɳɨ. 

ɉɪɨɰɟɫ ɟɤɫɬɪɭɞɭɜɚɧɧɹ ɡɟɪɧɚ ɩɨɜ'ɹɡɚɧɢɣ ɡ ɧɟɨɛɯɿɞɧɿɫɬɸ ɣɨɝɨ ɡɜɨɥɨɠɟɧɧɹ ɞɨ 16...18 %. 
Ɂɜɨɥɨɠɟɧɧɹ ɡɟɪɧɚ ɜɨɞɨɸ ɧɟ ɞɚє ɛɚɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɨɫɤɿɥɶɤɢ ɬɿɥɶɤɢ 10...20 % ɜɨɞɢ 
ɩɟɪɟɯɨɞɢɬɶ ɭ ɜɧɭɬɪɿɲɧɶɨ-ɡɜ'ɹɡɚɧɭ ɜɨɥɨɝɭ, ɿɧɲɚ ɱɚɫɬɢɧɚ ɜɨɞɢ є ɩɨɜɟɪɯɧɟɜɨ-ɡɜ`ɹɡɚɧɨɸ. ɐɟ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ ɟɤɫɬɪɭɞɭɜɚɧɧɹ ɿ ɞɨ ɨɬɪɢɦɚɧɧɹ ɝɨɬɨɜɨɝɨ 
ɩɪɨɞɭɤɬɭ ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɜɨɥɨɝɢ, ɳɨ ɜɢɦɚɝɚє ɫɭɲɿɧɧɹ, ɚ ɰɟ ɩɿɞɜɢɳɭє ɜɢɬɪɚɬɢ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɢɪɨɜɢɧɢ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɡ ɩɿɞɜɢɳɟɧɧɢɦ ɜɦɿɫɬɨɦ 
ɜɨɥɨɝɢ ɞɨɡɜɨɥɹє ɡɚɩɨɛɿɝɬɢ ɧɟɪɿɜɧɨɦɿɪɧɨɦɭ ɪɨɡɩɨɞɿɥɭ ɜɨɥɨɝɢ ɜ ɡɟɪɧɨɜɨɦɭ ɤɨɦɩɨɧɟɧɬɿ, ɬɨɦɭ 
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