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Ⱦɜɚɠɞɵ�ɡɚɦɨɪɨɠɟɧɧɨɟ�ɦɹɫɨ (ɨɛɪɚɡɟɰ�ʋ 3) ɩɨ�ɦɢɤɪɨ-

ɫɬɪɭɤɬɭɪɟ�ɫɭɳɟɫɬɜɟɧɧɨ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɩɪɟɞɵɞɭɳɢɯ�ɨɛɪɚɡɰɨɜ 
�ɪɢɫ. 2). Ɇɧɨɝɨ�ɦɵɲɟɱɧɵɯ�ɜɨɥɨɤɨɧ�ɫɢɥɶɧɨ�ɮɪɚɝɦɟɧɬɢɪɨɜɚ-
ɧɵ�ɢ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɞɟɮɨɪɦɢɪɨɜɚɧɵ. Ɋɚɫɩɨɥɨɠɟɧɵ 
ɨɧɢ�ɪɵɯɥɨ�ɢ� ɜ� ɩɪɨɫɜɟɬɚɯ�ɦɟɠɞɭ�ɧɢɦɢ�ɢɦɟɸɬɫɹ�ɩɨɥɨɫɬɢ� ɫ 
ɪɜɚɧɵɦɢ� ɤɪɚɹɦɢ. Ʉɪɢɫɬɚɥɥɵ� ɥɶɞɚ� ɫɚɦɵɟ� ɤɪɭɩɧɵɟ (2,14 ± 
3,1 ɦɤɦ). Ⱥɧɚɥɢɡɢɪɭɹ�ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɦɨɠɧɨ�ɨɬɦɟɬɢɬɶ, 
ɱɬɨ�ɧɚɢɦɟɧɶɲɟɟ�ɩɨɜɪɟɠɞɚɸɳɟɟ�ɞɟɣɫɬɜɢɟ�ɤɪɢɫɬɚɥɥɨɨɛɪɚɡɨ-
ɜɚɧɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɭ�ɞɨɦɨɪɨɠɟɧɧɨɝɨ�ɫɵɪɶɹ. ɉɨɜɵɲɟɧɢɟ�ɟɝɨ 
ɬɟɦɩɟɪɚɬɭɪɵ�ɞɨ – 4 °C ÷ – 5 °C ɜɨ�ɜɪɟɦɹ�ɧɟɨɛɯɨɞɢɦɵɯ�ɦɟɯɚ-
ɧɢɱɟɫɤɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ� ɧɟ� ɨɤɚɡɵɜɚɟɬ�ɧɟɝɚ-
ɬɢɜɧɨɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɦɢɤɪɨ-
ɫɬɪɭɤɬɭɪɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɩɪɢ�ɡɚɦɨɪɚɠɢɜɚɧɢɢ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ 
ɡɚɤɥɸɱɟɧɢɟ�ɨ�ɬɨɦ, ɱɬɨ�ɞɨɦɨɪɚɠɢɜɚɧɢɟ�ɜ�ɦɟɧɶɲɟɣ�ɫɬɟɩɟɧɢ 
ɜɥɢɹɟɬ�ɧɚ�ɬɤɚɧɢ�ɦɹɫɚ. ɗɬɨ�ɦɨɠɟɬ�ɫɥɭɠɢɬɶ�ɨɫɧɨɜɚɧɢɟɦ�ɞɥɹ 
ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɡɚɦɨɪɨɠɟɧɧɨɝɨ�ɛɥɨɱɧɨɝɨ 
ɦɹɫɚ�ɛɟɡ�ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɡɚɦɨɪɨɠɟɧɧɵɯ 
ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ. 
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ȼ�ɪɨɛɨɬɿ�ɨɩɢɫɚɧɿ�ɧɨɜɿ�ɮɟɪɦɟɧɬɨɜɚɧɿ�ɦɨɥɨɱɧɿ�ɧɚɩɨʀ�ɞɿɚɛɟɬɢɱɧɨɝɨ�ɩɪɢɡ-
ɧɚɱɟɧɧɹ – ɤɟɮɿɪ, ɚɰɢɞɨɮɿɥɿɧ, ɩɪɨɫɬɨɤɜɚɲɚ�ɬɚ�ɛɿɮɿɥɨɧɝ. 

.ɥɸɱɨɜɿ� ɫɥɨɜɚ: ɞɿɚɛɟɬ, ɮɟɪɦɟɧɬɨɜɚɧɢɣ�ɦɨɥɨɱɧɢɣ� ɧɚɩɿɣ, ɩɪɨɛɿɨɬɢɤ, 
ɫɢɧɛɿɨɬɢɱɧɢɣ�ɤɨɦɩɥɟɤɫ, ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɚ�ɨɛɪɨɛɤɚ, ɤɟɮɿɪ, ɚɰɢɞɨɮɿɥɿɧ, ɩɪɨɫɬɨɤ-
ɜɚɲɚ, ɛɿɮɿɥɨɧɝ, ɞɿɚɛɟɬɢɱɧɟ�ɦɨɥɨɤɨ.  

ȼ�ɪɚɛɨɬɟ�ɨɩɢɫɚɧɵ�ɧɨɜɵɟ�ɮɟɪɦɟɧɬɢɪɨɜɚɧɧɵɟ�ɦɨɥɨɱɧɵɟ�ɧɚɩɢɬɤɢ�ɞɢɚ-
ɛɟɬɢɱɟɫɤɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ – ɤɟɮɢɪ, ɚɰɢɞɨɮɢɥɢɧ, ɩɪɨɫɬɨɤɜɚɲɚ�ɢ�ɛɢɮɢɥɨɧɝ 

.ɥɸɱɟɜɵɟ� ɫɥɨɜɚ: ɞɢɚɛɟɬ, ɮɟɪɦɟɧɬɢɪɨɜɚɧɧɵɣ� ɦɨɥɨɱɧɵɣ� ɧɚɩɢɬɨɤ, 
ɩɪɨɛɢɨɬɢɤ, ɫɢɧɛɢɨɬɢɱɟɫɤɢɣ�ɤɨɦɩɥɟɤɫ, ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ, ɤɟɮɢɪ, 
ɚɰɢɞɨɮɢɥɢɧ, ɩɪɨɫɬɨɤɜɚɲɚ, ɛɢɮɢɥɨɧɝ, ɞɢɚɛɟɬɢɱɟɫɤɨɟ�ɦɨɥɨɤɨ. 

Among illnesses of the human endocrine system diabetes 
takes the first place. Nowadays its prevalence has become 2 – 5 % 
in the world and 8 – 10 % in the age group above 60 [1–2]. The 
rate of diabetes is steadily growing. Last data show that over 145 
million people are ill with diabetes, and by prognosis of scientists 
this index way increase to 220 millions people to 2010 year. The 
high prevalence of diabetes in developed countries, including 
Ukraine, where quantity of ill people become over 2 % of popula-
tion, hard after-effects, people, make the diabetes one of the social 
illnesses, what demands the wide carrying out of therapeutical 
prevention events [2]. 

There are two different types of diabetes: the insulin-
depended one (diabetes of the 1st type) and insulin-independed one 
(diabetes of the 2nd type). The treatment of the diabetes of the 2nd 

type consists in just keeping to a rigorous diet without medicine 
therapy [1]. The diabetic milk products in Ukrainian market are 
sweet products (ice-cream, yogurts, proteinous deserts), in which 
instead of sugar its substitutes are used. Traditional milk products, 
including fermented milk, known by their positive influence in 
human organism functioning, and could be recommended for 
consumption by people with 2nd type diabetes, are not presented in 

Ukrainian market.  
That is why the development of theoretically substantiated 

technologies of diabetic fermented milk products is the important 
social, economical problem, which has an actuality on this stage. 

The developed biotechnology of diabetic fermented milk 
products is based on complexes of sinbiotics, comprising homo-
fermentative fermented milk starters, bifidobacteria, lactose, fruc-
tose, mono- and polysaccharides (cellulose, pectin, wheat brans). 

Development of biotechnology of new diabetic fermented 
milk products without use of sweetener discovers new perspec-
tives for treatment and prevention of insulin-independent diabetes.  

One of physiological functional ingredients (PFI) used in 
biotechnology of production of all processed products is pure and 
mixed cultures of Bifidobacterium. Introduction of Bifidobacte-
rium exactly in fermented milk products is the most advisable, as 
these products already reveal probiotic influence on human organ-
ism, and in the case of milk products’ enrichment with Bifidobac-
terium flora, such effect is increased in some hundreds times. 
The milk base for diabetic milk and diabetic fermented milk 
drinks like kefir, acidophilin, curdled milk and diabetic bifilong, 
has to be made of non-fat milk. Milk base for diabetic drinks with 
increased dry contents is to be made of non-fat milk and dry food 
caseinates (or dry concentrates of serum proteins), lactose mass 
portion of which doesn’t exceed 5,0 % (contents of lactose in ob-
tained milk base is less than 5,0 %) [3–5]. 

It is advisable to establish the mass portion of fat in diabetic 
fermented milk products on the level of 1,0 %. Fat component for 
dietetic foodstuffs of diabetic nutrition must be composed of 50 % 
of milk fat, 10 % of olive oil and 40% of soybean oil. Such fat has 
ratio of saturated fatty acid (SFA), mono-nonsaturated fatty acids 
(MNFA) and poly-nonsaturated fatty acids (PNFA) 1,3 : 1,0 : 1,0 
, close to recommended by the diabetic nutrition (1,0 : 1,0 : 1,0) 
[5]. Moreover, such cream has about 50 % less of cholesterol, that 
is also very important in the nutrition of diabetic [3–7]. 

 

Ɋɢɫ. 2. Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɞɜɚɠɞɵ�ɡɚɦɨɪɨɠɟɧɧɨɝɨ 
ɦɹɫɚ: (ɨɛɪɚɡɟɰ�ʋ 3) 
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Products of diabetic purpose shall contain minimal quanti-
ty of easy-to-assimilate sugar (lactose and glucose), that is why 
for biotechnological treatment of normalized mixtures it is ad-
visable to use symbiotic complexes, including Bifidobacteria, 
fructose, selenium, vitamins E and C, biological active com-
pound complex of rosehip, ȕ-galactosidase (in biotechnology of 
yoghurts it is used for increase of their natural sweetness) and 
strains of homofermentative fermented milk cultures, which to a 
greater extent utilize glucose, made up as a result of fermenta-
tive hydrolysis of lactose, and to a lesser extent – galactose, 
since its assimilation in the human organism is carried out with-
out insulin assistance (Table 1 – selected proportions of lacto- 
and bifido-cultures are marked out) [8–11].Moreover, the recipe 
of diabetic products includes inassimilable polysaccharides 
(pectin or cellulose) for decrease of glycemic index of blood 
(authors determined optimal concentration of pectin in products 
and developed the way of its insertion into normalized mix-
tures). It is recommended to enrich finished products by means 
of complex of bioantioxidants (flavonoids, vitamin C and ȕ-
carotene) - ethanolic extract of brier (way of obtaining of extract 
is developed by authors). Contents of alcohol in finished prod-
ucts 0,3–0,5 % also promotes decrease of glycemic index of 
blood upon using of developed products [11]. The modes of bio-
technological treatment of milk-fat mixtures for production of 
diabetic fermented milk drinks (milk, yoghurt, curdled milk, bi-
filong and acidophilin) are improved. That allows to obtain 
products with high index of quality. Now the development of 
biotechnology of new diabetic fermented milk drinks is on the 
final stage [12–18]. It has been shown that the main technologi-
cal parameters of fermented milk products’ manufacturing pro-

cesses depend on the composed of symbiotic complexes. The 
parameters are the thermal treatment of raw materials and their 
biotechnological processing, the thermomecha nical treatment 
of lumps in the production of protein products, the storage of 
fermented products and indices of their quality. The industrial 
approbation of the developed technologies for production of di-
abetic fermented milk drink has been performed. Medical-
biological investigation of the developed of diabetic fermented 
milk drinks have proved their positive effect on the functioning 
of experimental animals’ organism. 

Scientific novelty of the work is in determination of effect 
of PFI usage and new worked out additions with use of plant 
and milk-plant complexes on organoleptic, technological, physi-
cal-chemical, antioxidant, biochemical, microbiological and 
functional properties of milk raw materials; scientific substantia-
tion of ways of increase of food and biological value, improve-
ment of quality of milk products on the basis of use of separate 
PFI and their compositions; scientific substantiation of ways of 
intensification of fermented milk products manufacture upon 
use of PFI complexes; formulation of theoretical and practical 
prerequisites for use of symbiotic complexes in biotechnology 
of functional dairy products with maximum possible probiotic 
effect; scientific substantiation of stabilizing role of PFI (sinbi-
otic complexes, antioxidants, additions-nutricevtics) under stor-
age of fermented milk products; proof of effectiveness of influ-
ence of fermented milk products of functional purpose upon 
man organism by means of conducting of medical-biological 
and clinical investigations. Provisions, developed by the author, 
may be used for development of new kinds of dairy products of 
functional purpose. 

Table 1  
Dependence of quantity of lacto- and bifido-culture cells in diabetic fermented milk products on proportion of initial 

concentrations of cultures (P � 0,95, n = 3...5) 

Name of 
product 

Lacto-cultures (LK) Bifido-cultures (BK) Initial concentration of cultures in soured mixture/concentration 
of cultures in product, cells/cm3, for 
/Ʉ %Ʉ 

 
Diabetic milk 

 

– B.bifidum+ B.breve+ 
B.longum 

- 1 ǜ 10 6 / 
(3,1±0,1) ǜ 10 8 

- 1 ǜ 10 8 / 
(3±1) ǜ 10 8 

Diabetic curdled 
milk 

S.lactis thermophilus B.bifidum+ B.breve+ 
B.longum 

1 ǜ 10 6 / 
(70±10)ǜ10 8 

1 ǜ 10 5 / 
(0,1±0,05) ǜ 10 8 

1 ǜ 10 6 / 
(15±5) ǜ 10 8 

1 ǜ 10 6 / 
(4±1) ǜ 10 8 

Diabetic kefir S.lactis thermophilus + 
S.lactis+ 

S.diacetilactis+ yeast 
Saha-romices 

B.bifidum+ B.breve+ 
B.longum 

1 ǜ 10 6 / 
(70±5)ǜ10 8 

1 ǜ 10 5 / 
(2±1) ǜ 10 8 

1 ǜ 10 6 / 
(25±5) ǜ 10 8 

1 ǜ 10 6 / 
(3,5±0,5) ǜ 10 8 

Diabetic aci-
dophilin 

L.acidophilus (probiotic 
cultures) 

B.bifidum+ B.breve+ 
B.longum 

1 ǜ 10 5 / 
(2,5±0,5)ǜ10 8 

1 ǜ 10 6 / 
(13±1) ǜ 10 8 

1 ǜ 10 6 / 
(6±5) ǜ 10 8 

1 ǜ 10 5 / 
(3±1) ǜ 10 8 

Diabetic bifilong – B.bifidum+ B.breve+ 
B.longum 

- 1 ǜ 10 5 / 
(9±1) ǜ 10 8 

- 1 ǜ 10 6 / 
(11,5±0,5) ǜ 10 8 

Diabetic yoghurt S.lactis thermophilus 
+L.bulgaricus 

B.bifidum+ B.breve+ 
B.longum 

1 ǜ 10 6 / 
(70±10)ǜ10 8 

1 ǜ 10 5 / 
(2±1) ǜ 10 8 

1 ǜ 10 6 / 
(25±5) ǜ 10 8 

1 ǜ 10 6 / 
(3,5±0,5) ǜ 10 8 

S.lactis thermophilus 
+L.bulgaricus 

B.animalis 1 ǜ 10 6 / 
(35±10)ǜ10 8 

1 ǜ 10 5 / 
(1,5±0,5) ǜ 10 8 

1 ǜ 10 6 / 
(14±5) ǜ 10 8 

1 ǜ 10 6 / 
(1,2±0,5) ǜ 10 8 
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Conclusions. Practical importance of the work consists in 
widening of assortment of diabetic fermented milk drinks; selec-
tion of optimal formula compositions and symbiotic complexes 
for biotechnology of new diabetic fermented milk drinks; con-
ducting of industrial approbation in working conditions and intro-
duction of developed technologies. It is important the moderniza-
tion of manufacture is not required for application of developed 

technologies into industry 
Prospects for further researches in the given direction. 

Lead through of clinical researches of diabetic fermented milk 
drinks, preparation and ratification of regulating documents; ratifi-
cation of certificates for developed diabetic fermented milk drinks. 
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ɉȿɒɍɄ�Ʌ�ȼ., ɞ�ɪ�ɫ�ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɋȺɅɈȼ�Ʉ�Ɇ., ɦɚɝɿɫɬɪ, ȽȺɅȿɇɄɈ�Ɉ�Ɉ., ɚɫɩɿɪɚɧɬ 
ɇɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 

ɌȿɏɇɈɅɈȽȱə�ɇɍɌɊȱȯɇɌɇɈ�ȺȾȿɄȼȺɌɇɂɏ�ɉɊɈȾɍɄɌȱȼ�Ɂ�ȼɂɄɈɊɂɋɌȺɇ-
ɇəɆ�ɇȿɌɊȺȾɂɐȱɃɇɈȲ�ɋɂɊɈȼɂɇɂ�ɍ�ȽȿɊɈȾȱȯɌɂɑɇɈɆɍ�ɏȺɊɑɍȼȺɇɇȱ 

Ɋɨɡɪɨɛɥɟɧɨ�ɬɟɯɧɨɥɨɝɿɸ�ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ, ɡɨɤɪɟɦɚ�ɮɪɢɤɚɞɟɥɶɨɤ, ɡ� ɜɢ-
ɤɨɪɢɫɬɚɧɧɹɦ�ɧɟɬɪɚɞɢɰɿɣɧɨʀ�ɪɨɫɥɢɧɧɨʀ� ɫɢɪɨɜɢɧɢ (ɦɚɬɟɪɢɧɤɚ, ɦ¶ɹɬɚ, ɤɪɨɩɢɜɚ, 
ɤɨɪɚ�ɞɭɛɚ), ɡ�ɦɟɬɨɸ�ɩɨɞɨɜɠɟɧɧɹ�ɬɟɪɦɿɧɭ�ɡɛɟɪɿɝɚɧɧɹ�ʀɯ�ɜ�ɨɯɨɥɨɞɠɟɧɨɦɭ�ɬɚ�ɡɚ-
ɦɨɪɨɠɟɧɨɦɭ�ɜɢɝɥɹɞɿ. Ⱦɥɹ�ɜɢɡɧɚɱɟɧɧɹ�ɯɚɪɱɨɜɨʀ�ɰɿɧɧɨɫɬɿ�ɩɪɨɞɭɤɬɭ�ɞɨɫɥɿɞɠɟɧɨ 
ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ�ɫɤɥɚɞ�ɛɿɥɤɿɜ. Ɂ�ɦɟɬɨɸ�ɜɢɡɧɚɱɟɧɧɹ�ɡɚɥɢɲɤɨɜɨʀ�ɤɿɥɶɤɨɫɬɿ�ɜɿɬɚ-
ɦɿɧɿɜ�ɭ�ɮɪɢɤɚɞɟɥɶɤɚɯ�ɩɿɫɥɹ�ɬɟɪɦɿɱɧɨʀ�ɨɛɪɨɛɤɢ�ɩɪɨɜɟɞɟɧɨ�ɹɤɿɫɧɟ�ɬɚ�ɤɿɥɶɤɿɫɧɟ 
ɜɢɡɧɚɱɟɧɧɹ�ɜɿɬɚɦɿɧɧɨɝɨ�ɫɤɥɚɞɭ�ɝɨɬɨɜɢɯ�ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɫɢɪɨɜɢɧɚ, ɪɨɫɥɢɧɧɚ�ɞɨɛɚɜɤɚ, ɪɟɰɟɩɬɭɪɚ, ɮɪɢɤɚɞɟɥɶɤɢ, 
ɝɟɪɨɞɿɽɬɢɱɧɟ�ɯɚɪɱɭɜɚɧɧɹ. 

Technology of ready-to-cook foods is developed, in particular meat-balls, 
with the use of untraditional digister (origanum, mint, nettle, bark of oak), with the 
purpose of lengthening of shelf-life them in a frappe and frozen kind. For determina-
tion of food value of product investigational amino acid composition of albumens. 
With the purpose of determining the remaining amount of vitamins in meat-balls after 
heat treatment high-quality and quantitative determination of vitamin composition of 
the prepared ready-to-cook foods is conducted. 

Key words: raw material, vegetable addition, compounding, meat-balls, 
gerodietichne feeds. 

ȼ� ɍɤɪɚʀɧɿ� ɤɨɠɟɧ� ɱɟɬɜɟɪɬɢɣ� ɠɢɬɟɥɶ – ɩɟɧɫɿɨɧɟɪ� ɡɚ 
ɜɿɤɨɦ, ɚ�ɤɨɠɟɧ�ɩ¶ɹɬɢɣ�ɩɟɪɟɫɬɭɩɢɜ 50-ɪɿɱɧɢɣ�ɪɭɛɿɠ. Ɂɚ�ɱɚɫɬ-
ɤɨɸ�ɥɸɞɟɣ, ɜɿɤ�ɹɤɢɯ�ɩɟɪɟɜɢɳɭɽ 65 ɪɨɤɿɜ, ɍɤɪɚʀɧɚ�ɡɚɣɦɚɽ 11 
ɦɿɫɰɟ�ɫɟɪɟɞ�ɤɪɚʀɧ�ɫɜɿɬɭ (ɞɥɹ�ɩɨɪɿɜɧɹɧɧɹ: Ȼɿɥɨɪɭɫɿɹ - 23 ɦɿɫɰɟ, 
Ɋɨɫɿɹ – 27-ɟ). Ɂɚ�ɫɬɚɬɢɫɬɢɱɧɢɦɢ�ɞɚɧɢɦɢ�ɜ 1997 ɪɨɰɿ�ɤɿɥɶɤɿɫɬɶ 
ɥɸɞɟɣ�ɩɨɯɢɥɨɝɨ�ɜɿɤɭ�ɜ�ɍɤɪɚʀɧɿ�ɫɬɚɧɨɜɢɥɚ 19 % ɜɿɞ�ɡɚɝɚɥɶɧɨʀ 
ɱɢɫɟɥɶɧɨɫɬɿ�ɧɚɫɟɥɟɧɧɹ, ɫɶɨɝɨɞɧɿ – 20,5%, ɚ�ɡɚ�ɩɪɨɝɧɨɡɨɦ�ȱɧ-
ɫɬɢɬɭɬɭ� ɝɟɪɨɧɬɨɥɨɝɿʀ� ȺɆɇ�ɍɤɪɚʀɧɢ� ɭ 2015 ɪɨɰɿ� ɰɹ� ɰɢɮɪɚ 
ɫɤɥɚɞɟ 22 %, ɭ 2026 ɪɨɰɿ – 26 %, ɚ�ɭ 2050 ɪɨɰɿ – ɛɥɢɡɶɤɨ 
38%[1].  

Ɉɫɧɨɜɧɢɦɢ�ɮɚɤɬɨɪɚɦɢ, ɳɨ�ɨɛɭɦɨɜɥɸɸɬɶ�ɩɪɢɫɤɨɪɟɧɟ 
ɫɬɚɪɿɧɧɹ�ɽ:  
xɫɨɰɿɚɥɶɧɿ: ɧɢɡɶɤɢɣ�ɪɿɜɟɧɶ�ɞɨɯɨɞɿɜ�ɧɚɫɟɥɟɧɧɹ; ɜɿɞɫɭɬɧɿɫɬɶ 

ɩɨɿɧɮɨɪɦɨɜɚɧɨɫɬɿ�ɳɨɞɨ� ɨɫɧɨɜɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɯɚɪɱɨɜɢɯ 
ɩɪɨɞɭɤɬɿɜ; ɧɟɞɨɫɬɚɬɧɿɣ�ɪɿɜɟɧɶ�ɦɟɞɢɱɧɨʀ�ɞɨɩɨɦɨɝɢ; ɧɢɡɶɤɢɣ 
ɪɿɜɟɧɶ�ɫɨɰɿɚɥɶɧɨɝɨ�ɡɚɯɢɫɬɭ�ɧɚɫɟɥɟɧɧɹ�ɬɚ�ɯɪɨɧɿɱɧɢɣ�ɫɬɪɟɫ;  
xɟɤɨɥɨɝɿɱɧɿ: ɡɚɛɪɭɞɧɟɧɧɹ�ɜɨɞɢ, ɝɪɭɧɬɭ, ɩɨɜɿɬɪɹ, ɩɪɨɞɭɤɬɿɜ 

ɯɚɪɱɭɜɚɧɧɹ;  
xɧɟɩɪɚɜɢɥɶɧɢɣ� ɫɩɨɫɿɛ� ɠɢɬɬɹ: ɲɤɿɞɥɢɜɿ� ɡɜɢɱɤɢ; ɧɟɩɨɜ-

ɧɨɰɿɧɧɟ� ɯɚɪɱɭɜɚɧɧɹ; ɧɟɞɨɫɬɚɬɧɹ� ɪɭɯɨɜɚ� ɚɤɬɢɜɧɿɫɬɶ; ɩɨɪɭ-
ɲɟɧɧɹ�ɪɟɠɢɦɿɜ�ɩɪɚɰɿ�ɬɚ�ɜɿɞɩɨɱɢɧɤɭ; 
xɿɧɮɟɤɰɿʀ.  

Ⱦɚɧɿ� ɧɚɭɤɨɜɢɯ� ɞɨɫɥɿɞɠɟɧɶ�ɳɨɞɟɧɧɢɯ�ɪɚɰɿɨɧɿɜ� ɪɿɡɧɢɯ 
ɝɪɭɩ�ɧɚɫɟɥɟɧɧɹ, ɩɪɨɜɟɞɟɧɢɯ�ɜ�ɨɫɬɚɧɧɿ�ɪɨɤɢ�ɜ�ɍɤɪɚʀɧɿ [1, 2], 
ɩɟɪɟɤɨɧɥɢɜɨ�ɩɨɤɚɡɭɸɬɶ, ɳɨ�ɫɬɪɭɤɬɭɪɚ�ɯɚɪɱɭɜɚɧɧɹ�ɯɚɪɚɤɬɟ-
ɪɢɡɭɽɬɶɫɹ�ɜɢɪɚɠɟɧɢɦ�ɞɟɮɿɰɢɬɨɦ�ɛɿɥɶɲɨɫɬɿ�ɜɿɬɚɦɿɧɿɜ�ɿ�ɦɿɧɟ-
ɪɚɥɶɧɢɯ�ɟɥɟɦɟɧɬɿɜ. 

ɉɪɢɱɢɧ� ɪɨɡɜɢɬɤɭ� ɰɢɯ� ɞɟɮɿɰɢɬɿɜ� ɜɢɞɿɥɹɸɬɶ� ɞɟɤɿɥɶɤɚ, 
ɫɟɪɟɞ�ɹɤɢɯ: 

ɚ)  ɩɨɪɭɲɟɧɧɹ� ɫɬɪɭɤɬɭɪɢ� ɯɚɪɱɭɜɚɧɧɹ -  ɞɨ� ɪɚɰɿɨɧɭ� ɧɟ 
ɧɚɞɯɨɞɹɬɶ�ɛɿɨɥɨɝɿɱɧɨ�ɚɤɬɢɜɧɿ�ɪɟɱɨɜɢɧɢ�ɞɢɤɨɪɨɫɥɢɯ�ɪɨɫɥɢɧ, 
ɹɤɿ�ɳɟ 100 ɪɨɤɿɜ� ɬɨɦɭ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ� ɞɥɹ� ɩɪɢɝɨɬɭɜɚɧɧɹ 
ɫɚɥɚɬɿɜ�ɿ�ɨɛɿɞɧɿɯ�ɫɬɪɚɜ; 

ɛ) ɪɚɮɿɧɭɸɱɚ�ɬɟɯɧɨɥɨɝɿɱɧɚ�ɨɛɪɨɛɤɚ�ɫɢɪɨɜɢɧɢ�ɩɪɢɡɜɨ-
ɞɢɬɶ�ɞɨ�ɜɬɪɚɬɢ�ɛɚɝɚɬɶɨɯ�ɛɿɨɥɨɝɿɱɧɨ�ɚɤɬɢɜɧɢɯ�ɪɟɱɨɜɢɧ; 
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