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ȺɇɇɈɌȺɐɂə 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɋɌɊȿɋɋ, ȽɂɉɈɌȺɅȺɆɈ-ȽɂɉɈɎɂɁȺɊɇȺə 
ɋɂɋɌȿɆȺ, ɄȺɅɖɐɂɃ, ɆȺȽɇɂɃ, ɉȿɊɂɌɈɇɂɌ, ȾɂɎɎɍɁɇɕɃ 
ɌɈɄɋɂɑȿɋɄɂɃ ɁɈȻ, ɄɈɊɌɂɁɈɅ, ȼɈɁɊȺɋɌɇɈɃ ɋɈɋɌȺȼ ɗɊɂɌɊɈɐɂɌɈȼ 
ɄɊɈȼɂ,ɅȿɃɄɈȽɊȺɆɆȺ. 

ȼɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɨɩɪɟɞɟɥɹɥɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ 
ɤɢɫɥɨɬɧɵɯ ɷɪɢɬɪɨɝɪɚɦɦ. Ʌɟɣɤɨɰɢɬɚɪɧɚɹ ɮɨɪɦɭɥɚ ɨɩɪɟɞɟɥɹɥɚɫɶ 
ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɟɦ ɨɤɪɚɲɟɧɧɵɯ ɦɚɡɤɨɜ ɤɪɨɜɢ. ɋɨɞɟɪɠɚɧɢɟ ɤɨɪɬɢɡɨɥɚ ɢ 
ɤɚɥɶɰɢɹ ɫ ɦɚɝɧɢɟɦ ɨɩɪɟɞɟɥɹɥɨɫɶ ɦɟɬɨɞɨɦ ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɢ 
ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ 
ɷɪɢɬɪɨɰɢɬɨɜ ɭ ɛɨɥɶɧɵɯ ɩɟɪɢɬɨɧɢɬɨɦ ɢ ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ. ȼ 
ɱɚɫɬɧɨɫɬɢ, ɫɨɞɟɪɠɚɧɢɟ ɷɪɢɬɪɨɰɢɬɨɜ ɫ ɩɨɧɢɠɟɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ ɜ 3 ɪɚɡɚ ɜɵɲɟ 
ɧɨɪɦɵ ɩɪɢ ɩɟɪɢɬɨɧɢɬɟ. Ɍɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɜ 7 ɪɚɡ ɩɨɩɭɥɹɰɢɢ 
ɷɪɢɬɪɨɰɢɬɨɜ ɩɨɜɵɲɟɧɧɨɣ ɫɬɨɣɤɨɫɬɢ. ɉɪɢ ɞɢɮɮɭɡɧɨɦ ɬɨɤɫɢɱɟɫɤɨɦ ɡɨɛɟ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨɜɵɲɟɧɧɨɣ ɫɬɨɣɤɨɫɬɢ. ɍ ɛɨɥɶɧɵɯ 
ɩɟɪɢɬɨɧɢɬɨɦ ɢ ȾɌɁ ɧɚɛɥɸɞɚɟɬɫɹ ɫɦɟɳɟɧɢɟ ɥɟɣɤɨɰɢɬɚɪɧɨɣ ɮɨɪɦɭɥɵ ɜɥɟɜɨ. 
Ɍɚɤɠɟ ɭ ɞɚɧɧɵɯ ɛɨɥɶɧɵɯ ɨɬɦɟɱɟɧɵ ɩɨɜɵɲɟɧɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɪɬɢɡɨɥɚ. 
ɇɚɛɥɸɞɚɥɨɫɶ ɭɦɟɧɶɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ 
ɛɨɥɶɧɵɯ ȾɌɁ. ȼɵɹɜɥɟɧɚ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜɨɡɪɚɫɬɧɵɦ 
ɫɨɫɬɚɜɨɦ ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɝɨɪɦɨɧɚ ɤɨɪɬɢɡɨɥɚ ɩɪɢ ɩɟɪɢɬɨɧɢɬɟ, ɚ 
ɬɚɤɠɟ ȾɌɁ. Ɍɚɤɠɟ ɜɵɹɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɤɨɪɬɢɡɨɥɨɦ ɢ ɫɨɞɟɪɠɚɧɢɟɦ 
ɤɚɥɶɰɢɹ, ɦɚɝɧɢɹ ɭ ɛɨɥɶɧɵɯ ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «ɂɫɫɥɟɞɨɜɚɧɢɟɩɨɤɚɡɚɬɟɥɟɣɫɬɪɟɫɫ-
ɪɟɚɤɰɢɢɭ ɥɸɞɟɣ ɩɪɢ ɪɚɡɜɢɬɢɢ ɜ ɨɪɝɚɧɢɡɦɟ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ» 
ɫɨɞɟɪɠɢɬ 62 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 60 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 
ɬɚɛɥɢɰɵ, 12 ɪɢɫɭɧɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɋɌɊȿɋɋ, ȽɂɉɈɌȺɅȺɆɈ-ȽɂɉɈɎɂɁȺɊɇȺə 
ɋɂɋɌȿɆȺ, ɄȺɅɖɐɂɃ, ɆȺȽɇɂɃ, ɉȿɊɂɌɈɇɂɌ, ȾɂɎɎɍɁɇɕɃ 
ɌɈɄɋɂɑȿɋɄɂɃ ɁɈȻ, ɄɈɊɌɂɁɈɅ, ȼɈɁɊȺɋɌɇɈɃ ɋɈɋɌȺȼ ɗɊɂɌɊɈɐɂɌɈȼ 
ɄɊɈȼɂ, ɅȿɃɄɈȽɊȺɆɆȺ. 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɬɶ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɟɫɫ-ɪɟɚɤɰɢɢ ɭ 
ɥɸɞɟɣ ɩɪɢ ɪɚɡɜɢɬɢɢ ɜ ɨɪɝɚɧɢɡɦɟ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
1. Ɉɰɟɧɢɬɶ ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɭ ɥɸɞɟɣ ɫ ɞɢɮɮɭɡɧɨ-

ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦɢ ɩɟɪɢɬɨɧɢɬɨɦ; 
2. Ɉɩɪɟɞɟɥɢɬɶ ɥɟɣɤɨɰɢɬɚɪɧɭɸ ɮɨɪɦɭɥɭ ɛɨɥɶɧɵɯ ɩɟɪɢɬɨɧɢɬɨɦ ɢ ȾɌɁ; 
3. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɨɪɦɨɧɚ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ – ɤɨɪɬɢɡɨɥɚ– ɭ 

ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɮɮɭɡɧɨ-ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ, ɚ ɬɚɤɠɟ ɩɟɪɢɬɨɧɢɬɨɦ ɦɟɬɨɞɨɦ 
ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ; 

4. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ Caɢ Mg ɜ ɤɪɨɜɢ ɭ ɛɨɥɶɧɵɯ ȾɌɁ; 
5. Ɉɰɟɧɢɬɶ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɤɨɪɬɢɡɨɥɚ ɢ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɤɚɥɶɰɢɹ (ɦɚɝɧɢɹ) ɛɨɥɶɧɵɯ ȾɌɁ; 
6. Ɉɩɪɟɞɟɥɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜɨɡɪɚɫɬɧɵɦ ɫɨɫɬɚɜɨɦ ɷɪɢɬɪɨɰɢɬɨɜ ɢ 

ɝɨɪɦɨɧɨɦ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɭ ɛɨɥɶɧɵɯ ɩɟɪɢɬɨɧɢɬɨɦ ɢ ɞɢɮɮɭɡɧɨ-ɬɨɤɫɢɱɟɫɤɢɦ 
ɡɨɛɨɦ. 

ɋɬɪɟɫɫ–ɪɟɚɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɚ ɤɚɤ ɫɩɨɫɨɛ ɞɨɫɬɢɠɟɧɢɹ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɱɪɟɡɦɟɪɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɹɜɥɹɬɶɫɹ 
ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɨɣ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɫɬɪɨɣɤɨɣ ɡɚɳɢɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
ɨɪɝɚɧɢɡɦɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɫɬɪɟɫɫ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɞɟɬɟɪɦɢɧɚɧɬɨɦ, 
ɨɤɚɡɵɜɚɸɳɢɦ ɩɨɜɪɟɠɞɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɵ ɢ ɢɯ ɫɢɫɬɟɦɵ, ɱɬɨ ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɜɢɬɢɸ ɩɚɬɨɥɨɝɢɣ. ɉɚɝɭɛɧɵɣ ɷɮɮɟɤɬ ɫɬɪɟɫɫɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɫɢɥɵ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɥɢ ɩɨɜɬɨɪɹɟɦɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɬ ɪɟɚɤɬɢɜɧɨɫɬɢ 
ɫɚɦɨɝɨ ɨɪɝɚɧɢɡɦɚ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɝɫɹ ɢɡɛɵɬɨɱɧɨɦɭ ɫɬɪɟɫɫɭ. ȼ ɫɬɪɟɫɫɨɪɧɨɣ 
ɪɟɚɤɰɢɢ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɧɟɪɜɧɵɟ, ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɟ ɢ ɷɧɞɨɤɪɢɧɧɵɟ 
ɮɚɤɬɨɪɵ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɫɢɦɩɚɬɢɤɨ-ɚɞɪɟɧɚɥɨɜɚɹ ɢ 
ɝɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɨ-ɧɚɞɩɨɱɟɱɧɢɤɨɜɚɹ ɫɢɫɬɟɦɵ. Ʉɨɪɬɢɡɨɥ ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ ɜ ɪɚɡɜɢɬɢɢ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɢ ɩɪɨɬɢɜɨɫɬɨɢɬ ɜɨɫɩɚɥɟɧɢɸ. 
ɉɨɱɬɢ ɥɸɛɨɣ ɬɢɩ ɫɬɪɟɫɫɚ, ɤɚɤ ɮɢɡɢɱɟɫɤɢɣ, ɬɚɤ ɢ ɷɦɨɰɢɨɧɚɥɶɧɵɣ, ɜɵɡɵɜɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɟɤɪɟɰɢɢ ɤɨɪɬɢɡɨɥɚ ɧɚɞɩɨɱɟɱɧɢɤɚɦɢ.ɂɡɜɟɫɬɧɨ, ɱɬɨ 
ɤɪɨɜɶ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɩɨɞɜɢɠɧɨɣ ɬɤɚɧɶɸ ɨɪɝɚɧɢɡɦɚ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɱɚɫɬɢɟ ɜ ɨɛɦɟɧɟ ɜɟɳɟɫɬɜ ɱɟɪɟɡ ɩɥɚɡɦɭ ɢ 
ɮɨɪɦɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɜɨ ɦɧɨɝɨɦ ɨɬɪɚɠɚɟɬ ɫɢɫɬɟɦɧɵɣ ɯɚɪɚɤɬɟɪ 
ɩɚɬɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɜ ɨɪɝɚɧɢɡɦɟ.  
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ABSTRACT 

Master's thesis on the topic "Investigating the indicators of stress response in 
people with the development of pathological conditions in the body" contains 62 
pages of a text document, 60 sources used, 4 tables, 12 figures. 

Key words: STRESS, HYPOTHALAMO-HYPOPHYSICAL SYSTEM, 
CALCIUM, MAGNESIUM, PERITONITE, DIFFUSION TOXIC OBD, 
CORTTISOL, AGE GROWTH OF BLOOD ERYTHROCYTES, LEUKOGRAM. 

The purpose of the dissertation: to study the indicators of stress reaction in 
people with the development of pathological conditions in the body. 

Objectives of the study: 
1. Evaluate the age composition of red blood cells of people with diffuse-toxic goiter 

and peritonitis; 
2. Determine the leukocyte formula for patients with peritonitis and DTZ; 
3. Determine the concentration of the hormone stress reaction - cortisol - of patients 

with diffuse-toxic goiter, as well as peritonitis by the method of enzyme 
immunoassay; 

4. Determine the concentration of Ca and Mg in the blood of patients with DTZ; 
5. To evaluate the correlation between the level of cortisol and the concentration of 

calcium (magnesium) in patients with DTZ; 
6. Determine the relationship between the age composition of erythrocytes and the 

hormone stress response in patients with peritonitis and diffuse-toxic goiter. 
Stress-reaction can be considered as a way to achieve a resistance of the 

organism under the influence of excessive factors and to be adaptive, with the 
subsequent restructuring of the protective mechanisms of the body. On the other 
hand, stress can be a determinant that has a damaging effect on organs and their 
systems, which ultimately leads to the development of pathologies. The harmful 
effect of a stressor depends on its strength, duration or repeatability, as well as on the 
reactivity of the organism itself, which has undergone excessive stress. Nerve, 
neuroendocrine and endocrine factors take part in the stress reaction, among which 
the sympatric-adrenal and hypothalamic-pituitary-adrenal systems play a crucial role. 
Cortisol is an important element in the development of stress response and resists 
inflammation. Almost any type of stress, both physical and emotional, causes a 
significant increase in the secretion of cortisol by the adrenal glands. It is known that 
blood is the only mobile tissue of the body, which predetermines its significant 
participation in the metabolism through the plasma and uniform elements and largely 
reflects the systemic nature of pathophysiological changes in the body. 
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ȼȼȿȾȿɇɂȿ 
 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɡɜɟɫɬɧɨ ɦɧɨɠɟɫɬɜɨ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, 

ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɛɥɚɝɨɞɚɪɹ ɜɥɢɹɧɢɸ ɮɚɤɬɨɪɨɜɤɚɤ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ, ɬɚɤ ɢ 

ɷɦɨɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɜ ɨɪɝɚɧɢɡɦɟ, ɱɬɨ 

ɦɨɠɟɬ ɫɬɚɬɶ ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. ɉɚɝɭɛɧɵɣ 

ɷɮɮɟɤɬ ɫɬɪɟɫɫɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɫɢɥɵ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɥɢ ɩɨɜɬɨɪɹɟɦɨɫɬɢ, ɚ 

ɬɚɤɠɟ ɨɬ ɪɟɚɤɬɢɜɧɨɫɬɢ ɫɚɦɨɝɨ ɨɪɝɚɧɢɡɦɚ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɝɫɹ ɢɡɛɵɬɨɱɧɨɦɭ 

ɫɬɪɟɫɫɭ. ɉɨɷɬɨɦɭ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɫɬɪɟɫɫɨɪ ɭ ɪɚɡɧɵɯ ɥɸɞɟɣ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɢ ɩɪɨɹɜɥɟɧɢɹ[6]. 

ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɬɪɟɫɫ–ɪɟɚɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɚ ɤɚɤ ɫɩɨɫɨɛ 

ɞɨɫɬɢɠɟɧɢɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɱɪɟɡɦɟɪɧɵɯ ɮɚɤɬɨɪɨɜ ɢ 

ɹɜɥɹɬɶɫɹ ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɨɣ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɫɬɪɨɣɤɨɣ ɡɚɳɢɬɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ ɨɪɝɚɧɢɡɦɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɫɬɪɟɫɫ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ 

ɞɟɬɟɪɦɢɧɚɧɬɨɦ, ɨɤɚɡɵɜɚɸɳɢɦ ɩɨɜɪɟɠɞɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɵ ɢ ɢɯ 

ɫɢɫɬɟɦɵ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɜɢɬɢɸ ɩɚɬɨɥɨɝɢɣ. ɉɨɫɬɨɹɧɧɵɟ 

ɫɬɪɟɫɫɨɜɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɜɵɡɵɜɚɸɬ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ ɨɪɝɚɧɨɜ-

ɦɚɪɤɟɪɨɜ ɫɬɪɟɫɫɚ, ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɨɪɦɨɧɨɜ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɢ ɨɛɳɟɟ 

ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɭɸ ɫɬɨɪɨɧɭ[8]. 

ɗɧɞɨɤɪɢɧɧɚɹ ɫɢɫɬɟɦɚ, ɨɛɥɚɞɚɹ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɝɨɪɦɨɧɚɥɶɧɵɯ 

ɜɥɢɹɧɢɣ ɧɚ ɪɚɡɥɢɱɧɵɟ ɨɪɝɚɧɵ ɢ ɫɢɫɬɟɦɵ, ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɨɬɜɟɬɟ 

ɨɪɝɚɧɢɡɦɚ ɧɚ ɜɨɡɞɟɣɫɬɜɢɹ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɩɪɨɰɟɫɫɚɯ ɚɞɚɩɬɚɰɢɢ ɟɝɨ 

ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɜɧɟɲɧɢɦ ɭɫɥɨɜɢɹɦ. [49]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɪɨɜɶ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɩɨɞɜɢɠɧɨɣ ɬɤɚɧɶɸ 

ɨɪɝɚɧɢɡɦɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɱɚɫɬɢɟ ɜ ɨɛɦɟɧɟ ɜɟɳɟɫɬɜ 

ɱɟɪɟɡ ɩɥɚɡɦɭ ɢ ɮɨɪɦɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɜɨ ɦɧɨɝɨɦ ɨɬɪɚɠɚɟɬ ɫɢɫɬɟɦɧɵɣ ɯɚɪɚɤɬɟɪ 

ɩɚɬɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɜ ɨɪɝɚɧɢɡɦɟ [34]. Ʌɟɣɤɨɰɢɬɵ ɢɝɪɚɸɬ 

ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ ɜ ɨɪɝɚɧɢɡɦɟ — ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɳɢɬɭ ɨɬ ɪɚɡɥɢɱɧɵɯ 

ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɨɝɥɨɳɚɹ ɢ ɨɛɟɡɜɪɟɠɢɜɚɹ ɱɭɠɟɪɨɞɧɵɟ ɱɚɫɬɢɰɵ. 
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Ʉɚɥɶɰɢɣ – ɜɚɠɧɟɣɲɢɣ ɦɚɤɪɨɷɥɟɦɟɧɬ, ɜɯɨɞɹɳɢɣ ɜ ɫɨɫɬɚɜ ɨɪɝɚɧɢɡɦɚ. 

Ɉɫɧɨɜɧɨɟ ɞɟɩɨ ɤɚɥɶɰɢɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɤɨɫɬɧɭɸ ɬɤɚɧɶ. ɗɬɨɬ ɷɥɟɦɟɧɬ ɭɱɚɫɬɜɭɟɬ ɜ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɚɯ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɫɤɟɥɟɬɧɭɸ ɮɭɧɤɰɢɸ. ɂɨɧɵɤɚɥɶɰɢɹ ɹɜɥɹɸɬɫɹ 

ɷɫɫɟɧɰɢɚɥɶɧɵɦɢɮɚɤɬɨɪɚɦɢ, ɧɟ ɡɚɦɟɧɢɦɵɦɢ ɞɪɭɝɢɦɢɤɚɬɢɨɧɚɦɢ ɞɥɹ ɪɹɞɚ 

ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ: ɦɵɲɟɱɧɨɟ ɫɨɤɪɚɳɟɧɢɟ, ɧɟɪɜɧɨ-

ɦɵɲɟɱɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ, ɫɜɟɪɬɵɜɚɧɢɟ ɤɪɨɜɢ, ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɤɥɟɬɨɱɧɵɯ 

ɦɟɦɛɪɚɧ, ɚɤɬɢɜɧɨɫɬɶɪɹɞɚ ɮɟɪɦɟɧɬɨɜ ɢ ɬ.ɞ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɥɶɧɨ ɭɜɟɥɢɱɢɥɫɹ ɢɧɬɟɪɟɫ ɤ ɚɫɩɟɤɬɚɦ ɢɡɭɱɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɪɨɥɢ ɦɚɝɧɢɹ ɜ ɨɪɝɚɧɢɡɦɟ. Ⱦɚɧɧɵɣ ɷɥɟɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɤɥɟɬɨɱɧɵɯ ɫɢɫɬɟɦ: ɧɚɩɪɢɦɟɪ, ɜɯɨɞɢɬ ɜ 

ɤɨɮɚɤɬɨɪɵ ɛɨɥɟɟ ɱɟɦ 350 ɮɟɪɦɟɧɬɨɜ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɨɛɦɟɧ ɜ 

ɤɥɟɬɤɟ. Ⱦɟɮɢɰɢɬ ɦɚɝɧɢɹ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ(ɢɥɢ) 

ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɜ ɨɪɝɚɧɢɡɦɟ. 

ȼ ɧɚɱɚɥɟ 21 ɫɬɨɥɟɬɢɹ ɩɟɪɢɬɨɧɢɬ ɩɨ–ɩɪɟɠɧɟɦɭ ɨɫɬɚɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ 

ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɦɟɞɢɰɢɧɵ ɜ ɫɢɥɭ ɧɟɭɤɥɨɧɧɨɣ ɬɟɧɞɟɧɰɢɢ ɤ 

ɪɨɫɬɭ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɫɬɚɛɢɥɶɧɨ ɜɵɫɨɤɨɣ ɥɟɬɚɥɶɧɨɫɬɢ. Ⱦɚɧɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ 

ɹɜɥɹɟɬɫɹ ɯɢɪɭɪɝɢɱɟɫɤɨɣ, ɨɛɳɟɤɥɢɧɢɱɟɫɤɨɣ ɢ ɨɛɳɟɩɚɬɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ, 

ɚɤɬɭɚɥɶɧɨɫɬɶ ɤɨɬɨɪɨɣ ɧɟ ɫɧɢɠɚɟɬɫɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɟɫɨɦɧɟɧɧɵɟ ɭɫɩɟɯɢ 

ɤɥɢɧɢɱɟɫɤɨɣ ɦɟɞɢɰɢɧɵ, ɜɨɨɪɭɠɟɧɧɨɣ ɧɨɜɵɦɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ. 

ɋɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɥɟɬɚɥɶɧɨɫɬɢ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦ ɩɟɪɢɬɨɧɢɬɟ 

ɭɞɟɪɠɢɜɚɸɬɫɹ ɧɚ ɭɪɨɜɧɟ 20–30% ɢ ɧɟ ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɨɣ ɬɟɧɞɟɧɰɢɢ ɤ 

ɫɧɢɠɟɧɢɸ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɞɟɫɹɬɢɥɟɬɢɣ. 

ɇɚ ɞɨɥɸ ɛɨɥɟɡɧɟɣ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ ɩɪɢɯɨɞɢɬɫɹ 10 % ɨɛɳɟɣ 

ɩɚɬɨɥɨɝɢɢ ɫ ɭɤɪɟɩɢɜɲɟɣɫɹ ɬɟɧɞɟɧɰɢɟɣ ɤ ɪɨɫɬɭ, ɱɬɨ, ɜɢɞɢɦɨ, ɫɜɹɡɚɧɨ ɫ 

ɝɥɨɛɚɥɶɧɵɦ ɭɯɭɞɲɟɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɫɨ ɫɬɚɪɟɧɢɟɦ 

ɱɟɥɨɜɟɱɟɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɢ, ɤɨɧɟɱɧɨ, ɫ ɭɥɭɱɲɟɧɢɟɦ ɞɢɚɝɧɨɫɬɢɤɢ.ɋɪɟɞɢ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɫ ɫɢɧɞɪɨɦɨɦ ɬɢɪɟɨɬɨɤɫɢɤɨɡɚ, ɧɚ ɞɨɥɸ ɞɢɮɮɭɡɧɨɝɨ 

ɬɨɤɫɢɱɟɫɤɨɝɨ ɡɨɛɚ (ȾɌɁ) ɩɪɢɯɨɞɢɬɫɹ ɞɨ 80%. 

ɐɟɥɶɸɪɚɛɨɬɵ ɛɵɥɨɢɫɫɥɟɞɨɜɚɧɢɟɩɨɤɚɡɚɬɟɥɟɣɫɬɪɟɫɫ-ɪɟɚɤɰɢɢɭ ɥɸɞɟɣ ɫ 
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ɞɢɮɮɭɡɧɨ-ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ ɢ ɩɟɪɢɬɨɧɢɬɨɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɶɸ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɨɰɟɧɢɬɶ ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɭ ɥɸɞɟɣ ɫ ȾɌɁɢ 

ɩɟɪɢɬɨɧɢɬɨɦ; 

– ɨɩɪɟɞɟɥɢɬɶ ɥɟɣɤɨɰɢɬɚɪɧɭɸ ɮɨɪɦɭɥɭ ɛɨɥɶɧɵɯ ɩɟɪɢɬɨɧɢɬɨɦ ɢ ȾɌɁ; 

– ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɨɪɦɨɧɚ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ – ɤɨɪɬɢɡɨɥɚ– ɭ 

ɩɚɰɢɟɧɬɨɜ ɫ ȾɌɁ, ɚ ɬɚɤɠɟ ɩɟɪɢɬɨɧɢɬɨɦɦɟɬɨɞɨɦ ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ; 

– ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ Caɢ Mg ɜ ɤɪɨɜɢ ɭ ɛɨɥɶɧɵɯ ȾɌɁ; 

– ɨɩɪɟɞɟɥɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜɨɡɪɚɫɬɧɵɦ ɫɨɫɬɚɜɨɦ ɷɪɢɬɪɨɰɢɬɨɜ ɢ 

ɝɨɪɦɨɧɨɦ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɭ ɛɨɥɶɧɵɯ ɩɟɪɢɬɨɧɢɬɨɦ ɢ ȾɌɁ; 

– ɨɰɟɧɢɬɶ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɤɨɪɬɢɡɨɥɚ ɢ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɤɚɥɶɰɢɹ ɢ ɦɚɝɧɢɹ ɛɨɥɶɧɵɯ ȾɌɁ. 
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ɈɋɇɈȼɇȺə ɑȺɋɌɖ 

1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1 ɉɨɧяɬɢɟ ɫɬɪɟɫɫɚ 

ɋɬɪɟɫɫ – ɷɬɨ ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ ɨɪɝɚɧɢɡɦɚ, ɤɨɬɨɪɚɹ ɜɨɡɧɢɤɚɟɬ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɞɟɣɫɬɜɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɧɚɪɭɲɟɧɢɟɦ 

ɝɨɦɟɨɫɬɚɡɚ, ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɫɬɟɪɟɨɬɢɩɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɮɭɧɤɰɢɢ 

ɧɟɪɜɧɨɣ ɢ ɷɧɞɨɤɪɢɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ɋɚɡɨɛɪɚɜ ɜɨɩɪɨɫɵ ɨ ɪɨɥɢ ɫɬɪɟɫɫɚ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɡɞɨɪɨɜɶɹ ɢ ɪɚɡɜɢɬɢɢ 

ɪɚɡɥɢɱɧɵɯ ɩɚɬɨɥɨɝɢɣ ɜ ɷɜɨɥɸɰɢɢ ɱɟɥɨɜɟɤɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

ɩɟɪɜɵɣ – ɫɬɪɟɫɫ ɹɜɥɹɟɬɫɹ ɨɛɳɟɛɢɨɥɨɝɢɱɟɫɤɨɣ ɪɟɚɤɰɢɟɣ, ɯɚɪɚɤɬɟɪɧɨɣ ɤɚɤ ɞɥɹ 

ɠɢɜɨɬɧɨɝɨ, ɬɚɤ ɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɢɪɚ ɢ ɫɚɦɚ ɠɢɡɧɶ ɧɟɜɨɡɦɨɠɧɚ ɛɟɡ ɫɬɪɟɫɫɚ, ɢ 

ɜɬɨɪɨɣ – ɫɬɪɟɫɫ ɦɨɠɟɬ ɢɦɟɬɶ ɞɜɨɹɤɨɟ ɜɥɢɹɧɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɨɪɝɚɧɢɡɦɚ: 

ɱɪɟɡɦɟɪɧɵɣ - ɦɨɠɟɬ ɫɬɚɬɶ ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɪɚɡɥɢɱɧɵɯ ɞɢɫɮɭɧɤɰɢɣ ɢ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɳɚɞɹɳɢɣ – ɮɚɤɬɨɪɨɦ ɦɨɛɢɥɢɡɚɰɢɢ ɡɚɳɢɬɧɵɯ 

ɫɢɥ ɨɪɝɚɧɢɡɦɚ ɢ ɚɞɚɩɬɚɰɢɢ ɤ ɭɫɥɨɜɢɹɦ ɜɧɟɲɧɟɣ ɫɪɟɞɵ[35]. 

ȼ 1936 ɝ. Ƚ. ɋɟɥɶɟ ɜɩɟɪɜɵɟ ɜɜɟɥ ɞɚɧɧɨɟ ɩɨɧɹɬɢɟ, ɤɨɬɨɪɨɟ ɩɨɞɪɚɡɭɦɟɜɚɥɨ 

ɫɬɪɟɫɫ, ɤɚɤ ɪɟɚɤɰɢɸ ɨɪɝɚɧɢɡɦɚ, ɚ ɩɨɧɹɬɢɟ «ɫɬɪɟɫɫɨɪ» - ɞɟɣɫɬɜɭɸɳɢɣ 

ɪɚɡɞɪɚɠɢɬɟɥɶ. ɋɩɭɫɬɹ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɨɧ ɫɮɨɪɦɭɥɢɪɨɜɚɥ ɬɟɨɪɢɸ ɫɬɪɟɫɫɚ ɤɚɤ 

ɨɛɳɢɣ ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɫɢɧɞɪɨɦ (ɈȺɋ), ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɢ 

ɩɨɜɵɲɟɧɢɟɦ ɚɤɬɢɜɧɨɫɬɢ ɤɨɪɤɨɜɨɝɨ ɫɥɨɹ ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɭɦɟɧɶɲɟɧɢɟɦ ɬɢɦɢɤɨ-

ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɬɨɱɟɱɧɵɦɢ ɤɪɨɜɨɢɡɥɢɹɧɢɹɦɢ ɢ ɤɪɨɜɨɬɨɱɚɳɢɦɢ 

ɹɡɜɨɱɤɚɦɢ ɜ ɫɥɢɡɢɫɬɨɣ ɨɛɨɥɨɱɤɟ ɠɟɥɭɞɤɚ ɢ ɤɢɲɟɱɧɢɤɚ.[33]. 

ɋɬɪɟɫɫ ɜɨɡɧɢɤ ɜ ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ɱɟɥɨɜɟɤɚ ɤɚɤ ɮɢɡɢɨɥɨɝɢɱɟɫɤɚɹ 

ɪɟɚɤɰɢɹ ɦɨɛɢɥɢɡɚɰɢɢ ɨɪɝɚɧɢɡɦɚ ɜ ɰɟɥɹɯ ɡɚɳɢɬɵ ɢɥɢ ɧɚɩɚɞɟɧɢɹ, ɢɥɢ ɚɞɚɩɬɚɰɢɢ 

ɤ ɚɝɪɟɫɫɢɜɧɵɦ ɢɥɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ ɢ ɫɵɝɪɚɥ ɡɧɚɱɢɬɟɥɶɧɭɸ 

ɪɨɥɶ ɜ ɟɝɨ ɜɵɠɢɜɚɧɢɢ. ȼ ɩɪɨɰɟɫɫɟ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɱɟɥɨɜɟɤɚ ɫɬɪɟɫɫ ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɛɵɥ ɨɞɧɢɦ ɢɡ ɞɜɢɠɭɳɢɯ ɮɚɤɬɨɪɨɜ ɷɜɨɥɸɰɢɢ, ɚ ɜ 

ɨɧɬɨɝɟɧɟɡɟ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɨɪɝɚɧɢɡɦ ɱɪɟɡɜɵɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ 
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ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɫɬɪɟɫɫ ɫɬɚɧɨɜɢɥɫɹ ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɧɚɪɭɲɟɧɢɹ 

ɡɞɨɪɨɜɶɹ,ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɥɟɠɢɬ ɫɬɚɧɞɚɪɬɧɚɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ 

ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɚɹ ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɚɹ ɪɟɚɤɰɢɹ ɰɟɥɨɫɬɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɧɚ 

ɜɨɡɞɟɣɫɬɜɢɟ ɫɜɟɪɯɫɢɥɶɧɨɝɨ ɪɚɡɞɪɚɠɢɬɟɥɹ ɢɥɢ ɟɝɨ ɭɝɪɨɡɭ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ 

ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɥɟɤɫɚ ɪɟɰɢɩɪɨɤɧɵɯ 

ɩɫɢɯɨɧɟɣɪɨɷɧɞɨɤɪɢɧɧɨɢɦɦɭɧɧɵɯ ɢ ɤɥɟɬɨɱɧɨɬɤɚɧɟɜɵɯ ɮɚɤɬɨɪɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ, 

ɨɛɪɚɡɭɸɳɢɯ ɫɬɪɟɫɫ–ɪɟɚɥɢɡɭɸɳɭɸ ɢ ɫɬɪɟɫɫ–ɥɢɦɢɬɢɪɭɸɳɭɸ ɫɢɫɬɟɦɵ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ ɭɩɨɪɹɞɨɱɟɧɧɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɫɬɪɭɤɬɭɪ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɦɨɛɢɥɢɡɚɰɢɢ ɢ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɩɥɚɫɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ ɫ ɰɟɥɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɪɭɲɟɧɧɨɝɨ ɝɨɦɟɨɫɬɚɡɚ ɢ ɩɨɜɵɲɟɧɢɹ 

ɥɨɤɚɥɶɧɵɯ ɢ ɨɛɳɢɯ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɨɪɝɚɧɢɡɦɚ [29, 35]. 

1.1.1 Ɉɛɳɢɣ ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɫɢɧɞɪɨɦ 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɵɯ ɫɬɟɪɟɨɬɢɩɧɵɯ ɨɛɳɢɯ ɨɬɜɟɬɧɵɯ ɪɟɚɤɰɢɢ 

ɨɪɝɚɧɢɡɦɚ ɧɚ ɞɟɣɫɬɜɢɟ ɪɚɡɞɪɚɠɢɬɟɥɟɣ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ, ɪɟɚɤɰɢɣ, ɢɦɟɸɳɢɯ 

ɩɪɟɠɞɟ ɜɫɟɝɨ ɡɚɳɢɬɧɨɟ ɡɧɚɱɟɧɢɟ, ɛɵɥɚ ɨɛɨɡɧɚɱɟɧɚ Ƚɚɧɫɨɦ ɋɟɥɶɟ ɤɚɤ «ɨɛɳɢɣ 

ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɫɢɧɞɪɨɦ». 

ɈȺɋ ɪɚɡɜɢɜɚɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɫ ɭɱɚɫɬɢɟɦ ɫɢɦɩɚɬɨɚɞɪɟɧɚɥɨɜɨɣ 

ɫɢɫɬɟɦɵ ɢ ɝɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɨ–ɧɚɞɩɨɱɟɱɧɢɤɨɜɨɣ ɫɢɫɬɟɦ. 

ɋɢɦɩɚɬɨɚɞɪɟɧɚɥɨɜɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɫɢɦɩɚɬɢɱɟɫɤɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɢ 

ɦɨɡɝɨɜɨɝɨ ɜɟɳɟɫɬɜɚ ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɜɵɞɟɥɹɸɳɟɝɨ ɜ ɤɪɨɜɶ ɚɞɪɟɧɚɥɢɧ ɢ 

ɧɨɪɚɞɪɟɧɚɥɢɧ. ȼ ɝɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɨ-ɧɚɞɩɨɱɟɱɧɢɤɨɜɭɸ ɫɢɫɬɟɦɭ ɜɯɨɞɢɬ 

ɝɢɩɨɬɚɥɚɦɭɫ, ɚɞɟɧɨɝɢɩɨɮɢɡ ɢ ɤɨɪɤɨɜɵɣ ɫɥɨɣ ɧɚɞɩɨɱɟɱɧɢɤɨɜ [16]. 

ȿɳɟ ɜ 1936 ɝ. ɋɟɥɶɟ ɨɩɢɫɚɥ ɨɛɳɢɣ ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɫɢɧɞɪɨɦ ɤɚɤ ɩɪɨɰɟɫɫ, 

ɡɚɤɨɧɨɦɟɪɧɨ ɩɪɨɬɟɤɚɸɳɢɣ ɜ ɬɪɟɯ ɫɬɚɞɢɹɯ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɟɪɟɯɨɞɹɳɢɯ ɞɪɭɝ 

ɜ ɞɪɭɝɚ. 

ɋɬɚɞɢɹ ɬɪɟɜɨɝɢ. Ɉɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɨɛɢɥɢɡɚɰɢɟɣ ɡɚɳɢɬɧɵɯ ɫɢɥ 

ɨɪɝɚɧɢɡɦɚ. ȼ ɫɬɚɞɢɢ ɬɪɟɜɨɝɢ ɜɵɞɟɥɹɸɬ ɩɨɞɫɬɚɞɢɸ ɲɨɤɚ, ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ 

ɫɫɩɚɞ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɩɪɨɬɢɜɨɲɨɤɚ – ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ 
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ɭɜɟɥɢɱɟɧɢɟ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ. ɋɬɚɞɢɹ ɬɪɟɜɨɝɢ ɜɨɡɧɢɤɚɟɬ ɱɟɪɟɡ 

ɧɟɛɨɥɶɲɨɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɟɫɫɨɪɚ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ 

ɨɬ 6 ɢ ɞɨ 48 ɱɚɫɨɜ. ȼ ɧɟɣ ɭɱɚɫɬɜɭɸɬ ɬɚɤɢɟ ɝɨɪɦɨɧɵ, ɤɚɤ ɚɞɪɟɧɚɥɢɧ, 

ɜɚɡɨɩɪɟɫɫɢɧ, ɨɤɫɢɬɨɰɢɧ, ɤɨɪɬɢɤɨɥɢɛɟɪɢɧ, ɤɨɪɬɢɡɨɥ. ɇɚɛɥɸɞɚɟɬɫɹ ɪɟɡɤɨɟ 

ɫɧɢɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɟɤɪɟɬɨɪɧɵɯ ɝɪɚɧɭɥ ɜ ɤɨɪɟ ɢ ɦɨɡɝɨɜɨɦ ɜɟɳɟɫɬɜɟ 

ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɷɪɨɡɢɢ ɠɟɥɭɞɨɱɧɨ–ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ, ɢɧɜɨɥɸɰɢɹ ɬɢɦɢɤɨ-

ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. Ɍɚɤɠɟɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶɜɵɞɟɥɟɧɢɟ ɫɨɦɚɬɨɬɪɨɩɧɨɝɨ 

ɝɨɪɦɨɧɚ, ɬɢɪɟɨɢɞɧɵɯ ɝɨɪɦɨɧɨɜ, ɩɚɪɚɬɝɨɪɦɨɧɨɜ ɢ ɪɟɧɢɧ–ɚɧɝɢɨɬɟɧɡɢɧɨɜɨɣ 

ɫɢɫɬɟɦɵ, ɚɤɬɢɜɚɰɢɟɣ ɫɢɦɩɚɬɨɚɞɪɟɧɚɥɨɜɨɣ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɟɧɢɟ ɝɢɩɨɬɚɥɚɦɨ–

ɝɢɩɨɮɢɡɚɪɧɨɣ–ɧɚɞɩɨɱɟɱɧɢɤɨɜɨɣ ɫɢɫɬɟɦɵ. Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, 

ɜɵɡɵɜɚɸɳɢɦɢ ɡɚɩɭɫɤ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɜ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɥɭɱɚɹɯ, 

ɛɭɞɭɬ:ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɪɦɨɪɟɰɟɩɬɨɪɚɯ ɝɢɩɨɬɚɥɚɦɭɫɚ ɢ ɞɪɭɝɢɯ 

ɨɪɝɚɧɨɜ;ɫɢɝɧɚɥɵ ɨɬ ɢɧɬɟɧɫɢɜɧɨ ɪɚɛɨɬɚɸɳɢɯ ɦɵɲɰ, ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɋɈ2 ɜ 

ɤɪɨɜɢ;ɪɚɡɥɢɱɧɵɟ ɰɢɬɨɤɢɧɵ ɢ ɥɢɩɢɞɧɵɟ ɦɟɞɢɚɬɨɪɵ ɜɨɫɩɚɥɟɧɢɹ;ɚɧɝɢɨɬɟɧɡɢɧ II ɢ 

ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɝɨɪɦɨɧɵ[16, 33]. 

ɐɢɬɨɤɢɧɵ – ɛɟɥɤɨɜɨ–ɩɟɩɬɢɞɧɵɟ ɮɚɤɬɨɪɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɤɨɪɨɬɤɨ–

ɞɢɫɬɚɧɬɧɭɸ ɪɟɝɭɥɹɰɢɸ ɦɟɠɤɥɟɬɨɱɧɵɯ ɢ ɦɟɠɫɢɫɬɟɦɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. Ɉɧɢ 

ɢɝɪɚɸɬ ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ ɜ ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɢɦɦɭɧɧɨɣ, 

ɷɧɞɨɤɪɢɧɧɨɣ ɢ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɚɦɢ. ɂɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɢɦ 

ɪɚɡɧɨɨɛɪɚɡɢɟɦ.ɗɬɨ ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɭɝɪɨɡɵ ɤɥɟɬɨɱɧɨɦɭ, 

ɬɤɚɧɟɜɨɦɭ ɢɥɢ ɫɢɫɬɟɦɧɨɦɭ ɝɨɦɟɨɫɬɚɡɭ, ɛɭɞɟɬ ɧɚɞɟɠɧɨ ɩɟɪɟɞɚɧɨ ɝɢɩɨɬɚɥɚɦɭɫɭ. 

ɋɬɚɞɢɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ.Ɉɧɚ ɫɨɫɬɨɢɬ ɜ ɱɚɫɬɢɱɧɨɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ, 

ɜɵɹɜɥɹɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɢɫɬɟɦ, ɨɫɨɛɟɧɧɨ 

ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɵɯ. ȼ ɧɟɣ ɭɱɚɫɬɜɭɸɬ ɤɨɪɬɢɡɨɥ, ɫɨɦɚɬɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ (ɋɌȽ). 

ɇɚɛɥɸɞɚɟɬɫɹ ɝɢɩɟɪɬɪɨɮɢɹ ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɧɭɥ ɜ ɤɨɪɟ 

ɧɚɞɩɨɱɟɱɧɢɤɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɢɫɯɨɞɧɨɟ, ɧɚɪɭɲɟɧɢɟ ɩɨɥɨɜɨɝɨ ɰɢɤɥɚ, 

ɡɚɞɟɪɠɤɚ ɪɨɫɬɚ, ɥɚɤɬɚɰɢɢ. ɉɪɟɨɛɥɚɞɚɟɬ ɤɚɬɚɛɨɥɢɡɦ, ɚɬɪɨɮɢɹ, ɧɟɤɪɨɡ. ɉɨɫɥɟ 

ɭɫɬɪɚɧɟɧɢɹ ɭɝɪɨɡɵ ɨɪɝɚɧɢɡɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ ɢɫɯɨɞɧɨɦɭ ɢɥɢ 

ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦɭ ɭɪɨɜɧɸ ɝɨɪɦɨɧɨɜ ɢ ɧɟɣɪɨɦɟɞɢɚɬɨɪɨɜ.ȼɪɟɦɹ, ɧɭɠɧɨɟ ɧɚ 

ɡɚɜɟɪɲɟɧɢɟ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɨɹɧɢɹ 
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ɫɬɪɟɫɫɥɢɦɢɬɢɪɭɸɳɢɯ ɫɢɫɬɟɦ ɢ ɨɬ ɫɢɥɵ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɹ 

ɫɬɪɟɫɫɨɪɚ[39].  

ɋɬɚɞɢɹ ɚɞɚɩɬɚɰɢɢ ɢɥɢ ɢɫɬɨɳɟɧɢɹ. ȼ ɷɬɨɣ ɫɬɚɞɢɢ ɩɪɨɢɫɯɨɞɢɬ ɨɛɳɟɟ 

ɫɧɢɠɟɧɢɟ ɝɨɪɦɨɧɨɜ ɚɞɚɩɬɚɰɢɢ, ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɩɨɜɪɟɠɞɟɧɢɹ. ɋɟɤɪɟɰɢɹ 

ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜ ɧɚɱɢɧɚɟɬ ɫɧɢɠɚɬɶɫɹ ɢ ɩɚɞɚɟɬ.ɉɨɫɬɨɹɧɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɜ 

ɤɪɨɜɶ ɚɞɪɟɧɚɥɢɧɚ ɢ ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ 

ɝɪɚɧɭɥ ɜ ɤɨɪɟ ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɧɚɫɬɭɩɚɟɬ ɢɫɬɨɳɟɧɢɟ ɤɨɪɵ, ɚ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɢ ɦɨɡɝɨɜɨɝɨ ɫɥɨɹ ɧɚɞɩɨɱɟɱɧɢɤɨɜ. ɋɨɫɬɨɹɧɢɟ ɨɪɝɚɧɢɡɦɚ ɥɢɛɨ 

ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɢ ɧɚɫɬɭɩɚɟɬ ɭɫɬɨɣɱɢɜɚɹ ɚɞɚɩɬɚɰɢɹ, ɥɢɛɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɢɫɬɨɳɟɧɢɹ ɪɟɫɭɪɫɨɜ ɨɪɝɚɧɢɡɦɚ ɜɨɡɧɢɤɚɟɬ ɫɪɵɜ ɚɞɚɩɬɚɰɢɢ. Ʉɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ 

ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɚ, ɫɢɥɵ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɫɬɪɟɫɫɨɪɨɜ, 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɪɟɡɟɪɜɨɜ ɨɪɝɚɧɢɡɦɚ[25].  

ɋɨɜɨɤɭɩɧɨɫɬɶ ɷɬɢɯ ɹɜɥɟɧɢɣ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɢ ɫɬɨɣɤɨɦɭ 

ɧɚɪɭɲɟɧɢɸ ɮɭɧɤɰɢɣ ɨɪɝɚɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɢɧɬɟɝɪɚɬɢɜɧɵɟ 

ɩɪɨɰɟɫɫɵ ɪɟɝɭɥɹɰɢɢ: ɨɪɝɚɧɨɜ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɢ ɷɧɞɨɤɪɢɧɧɵɯ 

ɠɟɥɟɡ. Ɉɪɝɚɧɢɡɦ ɩɟɪɟɫɬɚɟɬ ɛɵɬɶ ɰɟɥɨɫɬɧɵɦ ɫɬɪɭɤɬɭɪɧɨ–ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɤɨɦɩɥɟɤɫɨɦ, ɟɝɨ ɜɧɭɬɪɟɧɧɢɟ ɨɛɦɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɧɚɪɭɲɚɸɬɫɹ, ɱɬɨ ɧɟɢɡɛɟɠɧɨ 

ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɚɞɚɩɬɚɰɢɢ ɢ ɫɧɢɠɚɟɬ ɟɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ [43].  

1.1.2 Ɋɚɡɜɢɬɢɟ ɨɛɳɟɝɨ ɚɞɚɩɬɚɰɢɨɧɧɨɝɨ ɫɢɧɞɪɨɦɚ 

Ʌɸɛɨɣ ɜɧɟɲɧɢɣ ɫɬɢɦɭɥ, ɜɵɡɵɜɚɸɳɢɣ ɫɬɪɟɫɫɨɜɭɸ ɪɟɚɤɰɢɸ, ɫɧɚɱɚɥɚ 

ɞɨɥɠɟɧ ɛɵɬɶ ɜɨɫɩɪɢɧɹɬ ɫɟɧɫɨɪɧɵɦɢ ɪɟɰɟɩɬɨɪɚɦɢ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ. ȼɨɫɩɪɢɧɹɜ 

ɷɬɨ ɪɚɡɞɪɚɠɟɧɢɟ, ɫɟɧɫɨɪɧɵɟ ɪɟɰɟɩɬɨɪɵ ɩɨɫɵɥɚɸɬ ɩɨ ɫɟɧɫɨɪɧɵɦ ɩɭɬɹɦ 

ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɢɦɩɭɥɶɫɵ ɤ ɦɨɡɝɭ. ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ 

ɫɢɫɬɟɦɟ ɨɬ ɝɥɚɜɧɵɯ ɩɭɬɟɣ, ɜɨɫɯɨɞɹɳɢɯ ɤ ɧɟɨɤɨɪɬɟɤɫɭ, ɨɬɜɟɬɜɥɹɸɬɫɹ ɧɟɪɜɧɵɟ 

ɤɨɥɥɚɬɟɪɚɥɢ, ɤɨɬɨɪɵɟ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɪɟɬɢɤɭɥɹɪɧɭɸ ɮɨɪɦɚɰɢɸ. ɉɨɫɪɟɞɫɬɜɨɦ 

ɷɬɢɯ ɤɨɥɥɚɬɟɪɚɥɟɣ ɜɨɫɩɪɢɧɢɦɚɟɦɵɟ ɫɨɛɵɬɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɝɭɬ ɛɵɬɶ 

ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɫ ɷɦɨɰɢɨɧɚɥɶɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ, ɤɨɞɢɪɭɟɦɵɦɢ ɜ ɝɢɩɨɬɚɥɚɦɭɫɟ 

ɢ ɥɢɦɛɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ. ɗɬɢ ɤɨɥɥɚɬɟɪɚɥɢ ɨɬɜɟɱɚɸɬ ɡɚ «ɷɦɨɰɢɨɧɚɥɶɧɵɟ 
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ɪɟɚɤɰɢɢ» ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ, ɤɨɬɨɪɵɟ ɱɟɥɨɜɟɤ ɢɧɨɝɞɚ ɢɫɩɵɬɵɜɚɟɬ ɜ ɨɬɜɟɬ ɧɟ 

ɬɨɥɶɤɨ ɧɚ ɩɫɢɯɨɫɨɰɢɚɥɶɧɵɟ ɫɬɢɦɭɥɵ, ɧɨ ɢ ɧɚ ɬɟɥɟɫɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ, 

ɜɵɡɵɜɚɸɳɢɟ ɛɨɥɶ [33, 35]. 

ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɫɢɝɧɚɥɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɦɚɹ ɜ ɧɟɨɤɨɪɬɟɤɫɟ, ɡɚɬɟɦ ɩɟɪɟɯɨɞɢɬ 

ɩɨ ɤɚɧɚɥɚɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɜ ɥɢɦɛɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ. ȿɫɥɢ ɤɨɪɬɢɤɚɥɶɧɨ–

ɥɢɦɛɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɫɬɪɟɫɫɨɪɚ ɩɪɢɜɨɞɢɬ ɤ ɜɨɫɩɪɢɹɬɢɸ ɟɝɨ ɤɚɤ ɭɝɪɨɡɵ, 

ɜɵɡɨɜɚ ɢɥɢ ɤɪɚɣɧɟ ɱɟɝɨ–ɬɨ ɧɟɩɪɢɹɬɧɨɝɨ, ɬɨɝɞɚ ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ ɡɚ ɷɬɢɦ 

ɩɨɫɥɟɞɭɟɬ ɷɦɨɰɢɨɧɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ [45]. 

Ⱦɥɹ ɫɬɪɟɫɫɚ ɯɚɪɚɤɬɟɪɧɚ ɚɤɬɢɜɚɰɢɹ ɤɚɤ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ 

ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ɜɟɝɟɬɚɬɢɜɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ. ɍɱɚɫɬɢɟ 

ɜɟɝɟɬɚɬɢɜɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɜ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 

ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ ɰɟɩɨɱɤɢ: ɪɟɰɟɩɬɨɪɵ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ – ɩɪɨɜɨɞɧɢɤɢ – 

ɧɟɨɤɨɪɬɟɤɫ ɢ ɥɢɦɛɢɱɟɫɤɚɹ ɢɧɬɟɝɪɚɰɢɹ – ɝɢɩɨɬɚɥɚɦɭɫ. ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ 

ɫɢɦɩɚɬɢɱɟɫɤɚɹ ɢɧɧɟɪɜɚɰɢɹ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɜɨɡɛɭɠɞɟɧɢɹ ɡɚɞɧɟɣ ɞɨɥɢ 

ɝɢɩɨɬɚɥɚɦɭɫɚ, ɚ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɚɹ – ɩɟɪɟɞɧɟɣ ɞɨɥɢ ɝɢɩɨɬɚɥɚɦɭɫɚ. Ⱦɚɥɟɟ ɨɬ 

ɹɞɟɪ ɝɢɩɨɬɚɥɚɦɭɫɚ ɫɢɝɧɚɥɵ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɝɢɩɨɮɢɡ, ɤɨɬɨɪɵɣ 

ɩɪɨɞɭɰɢɪɭɟɬɬɪɨɩɧɵɟ ɝɨɪɦɨɧɵ, ɚ ɢɦɟɧɧɨ, ɫɨɦɚɬɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ, ɨɬɜɟɱɚɸɳɢɣ 

ɡɚ ɪɟɝɭɥɹɰɢɸ ɪɨɫɬɚ ɜɫɟɝɨ ɨɪɝɚɧɢɡɦɚ, ɬɢɪɟɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ (ɌɌȽ), ɨɬɜɟɱɚɸɳɢɣ 

ɡɚ ɫɬɢɦɭɥɹɰɢɸ ɫɟɤɪɟɰɢɢ ɝɨɪɦɨɧɨɜ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ, 

ɚɞɪɟɧɨɤɨɪɬɢɤɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ (ȺɄɌȽ), ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɫɟɤɪɟɰɢɸ ɤɨɪɬɢɡɨɥɚ 

ɤɨɪɨɣ ɧɚɞɩɨɱɟɱɧɢɤɨɜ ɢ ɝɨɧɚɞɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɞɟɣɫɬɜɭɟɬ ɧɚ ɩɨɥɨɜɵɟ ɠɟɥɟɡɵ [52]. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɢɩɨɬɚɥɚɦɨ–

ɝɢɩɨɮɢɡɚɪɧɚɹ ɫɢɫɬɟɦɚ, ɝɞɟ ɜɢɞɧɨ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɫɬɪɟɫɫ–ɫɬɢɦɭɥɵ ɜɨɡɞɟɣɫɬɜɭɸɬ 

ɧɚ ɨɪɝɚɧɢɡɦ. 
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Ɋɢɫɭɧɨɤ 1 – Ƚɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɚɹ ɫɢɫɬɟɦɚ[52] 

 

ȼ ɫɜɟɬɟ ɜɵɲɟɨɩɢɫɚɧɧɨɝɨ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɚ 

ɪɚɡɜɢɬɢɹ ɫɬɪɟɫɫɨɜɨɣ ɪɟɚɤɰɢɢ: ɚɞɪɟɧɨɤɨɪɬɢɤɚɥɶɧɵɣ, ɫɨɦɚɬɨɬɪɨɩɧɵɣ ɢ 

ɬɢɪɟɨɢɞɧɵɣ. 

ȼɵɫɲɢɦ ɰɟɧɬɪɨɦ ɚɞɪɟɧɨɤɨɪɬɢɤɚɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɹɜɥɹɟɬɫɹ ɫɟɩɬɚɥɶɧɨ–

ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ. ɂɡ ɟɝɨ ɰɟɧɬɪɚ ɩɨ ɦɨɧɨɚɦɢɧɟɪɝɢɱɟɫɤɢɦ ɜɨɥɨɤɧɚɦ 

ɧɟɪɜɧɵɟ ɢɦɩɭɥɶɫɵ ɢɞɭɬ ɜɧɢɡ ɤ ɫɪɟɞɢɧɧɨɦɭ ɜɨɡɜɵɲɟɧɢɸ ɝɢɩɨɬɚɥɚɦɭɫɚ[54]. 

ɇɟɪɜɧɨ–ɫɟɤɪɟɬɨɪɧɵɟ ɤɥɟɬɤɢ ɫɪɟɞɢɧɧɨɝɨ ɜɨɡɜɵɲɟɧɢɹ ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɦɨɧɨɚɦɢɧɟɪɝɢɱɟɫɤɢɯ ɦɟɞɢɚɬɨɪɨɜ ɜɵɞɟɥɹɸɬ ɤɨɪɬɢɤɨɬɪɨɩɢɧ–ɪɟɥɢɡɢɧɝ 
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ɮɚɤɬɨɪ(ɄɊɎ) ɜ ɝɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɭɸ ɜɨɪɨɬɧɭɸ ɫɢɫɬɟɦɭ. ɄɊɎ ɩɪɨɯɨɞɢɬ 

ɱɟɪɟɡ ɨɛɥɚɫɬɶ ɜɨɪɨɧɤɢ ɤ ɤɥɟɬɤɚɦ ɩɟɪɟɞɧɟɣ ɞɨɥɢ ɝɢɩɨɮɢɡɚ. ɏɪɨɦɨɮɨɛɧɵɟ 

ɤɥɟɬɤɢ ɚɞɟɧɨɝɢɩɨɮɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɄɊɎ ɢ ɪɟɚɝɢɪɭɸɬ ɧɚ ɧɟɝɨ ɜɵɞɟɥɟɧɢɟɦ ɜ 

ɤɪɨɜɨɬɨɤ ȺɄɌȽ, ɤɨɬɨɪɵɣ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɫɬɢɦɭɥɢɪɭɟɬ ɫɟɤɪɟɰɢɸ 

ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜ ɩɭɱɤɨɜɨɣ ɡɨɧɵ ɤɨɪɵ ɧɚɞɩɨɱɟɱɧɢɤɨɜ[57]. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɜɵɞɟɥɟɧɢɹ ɫɨɦɚɬɨɬɪɨɩɧɨɝɨ ɝɨɪɦɨɧɚ 

ɚɞɟɧɝɢɩɨɮɢɡɨɦ ɦɚɥɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɦɟɯɚɧɢɡɦɚ ɜɵɞɟɥɟɧɢɹ ȺɄɌȽ. Ɋɚɡɧɢɰɚ 

ɫɨɫɬɨɢɬ ɥɢɲɶ ɜ ɬɨɦ, ɱɬɨ ɤɥɟɬɤɢ ɝɢɩɨɮɢɡɚ, ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɋɌȽ, 

ɫɬɢɦɭɥɢɪɭɸɬɫɹ ɫɨɦɚɬɨɬɪɨɩɢɧ-ɪɢɥɢɡɢɧɝ ɮɚɤɬɨɪɨɦ. ɋɌȽ ɭɫɢɥɢɜɚɟɬ ɫɟɤɪɟɰɢɸ 

ɦɢɧɟɪɚɥɨɤɨɪɬɢɤɨɢɞɨɜ ɤɥɭɛɨɱɤɨɜɨɣ ɡɨɧɵ ɤɨɪɵ ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɩɨɜɵɲɚɟɬ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɨɪɝɚɧɢɡɦɚ ɤ ɢɧɫɭɥɢɧɭ, ɚ ɬɚɤɠɟ ɭɫɤɨɪɹɟɬ ɦɨɛɢɥɢɡɚɰɢɸ 

ɧɚɤɨɩɥɟɧɧɵɯ ɜ ɨɪɝɚɧɢɡɦɟ ɠɢɪɨɜ. Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɜɨɡɪɚɫɬɚɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɜɨɛɨɞɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɢ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ[2]. 

ȼɵɛɪɨɫ ɬɢɪɟɨɬɪɨɩɧɨɝɨ ɝɨɪɦɨɧɚ ɩɟɪɟɞɧɟɣ ɞɨɥɟɣ ɝɢɩɨɮɢɡɚ ɫɬɢɦɭɥɢɪɭɟɬɫɹ 

ɬɢɪɟɨɬɪɨɩɢɧ–ɪɢɥɢɡɧɝ ɮɚɤɬɨɪɨɦ. Ɍɢɪɟɨɢɞɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɨɫɨɛɟɧɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɫɬɢɦɭɥɨɜ. Ɍɢɪɟɨɢɞɧɵɟ ɝɨɪɦɨɧɵ ɩɨɜɵɲɚɸɬ ɨɛɳɢɣ 

ɭɪɨɜɟɧɶ ɦɟɬɚɛɨɥɢɡɦɚ, ɱɚɫɬɨɬɭ ɢ ɫɢɥɭ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ, ɭɜɟɥɢɱɢɜɚɟɬ 

ɫɢɫɬɨɥɢɱɟɫɤɨɟ ɢ ɩɭɥɶɫɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɚɸɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

ɧɟɤɨɬɨɪɵɯ ɬɤɚɧɟɣ ɤ ɤɚɬɟɯɨɥɚɦɢɧɚɦ[13]. 

Ɉɰɟɧɤɚ ɝɨɪɦɨɧɚɥɶɧɨɝɨ ɫɬɚɬɭɫɚ ɜɨ ɜɪɟɦɹ ɫɬɪɟɫɫɚ ɩɪɢɜɨɞɢɬ ɤ ɦɵɫɥɢ ɨ ɬɨɦ, 

ɱɬɨ ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɚɤɬɢɜɚɰɢɹ ɝɨɪɦɨɧɨɜ ɫ ɹɜɧɨ ɤɚɬɚɛɨɥɢɱɟɫɤɢɦ ɷɮɮɟɤɬɨɦ: 

ȺɄɌȽ, ɌɌȽ, ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜ, ɝɥɸɤɚɝɨɧɚ, ɬɢɪɟɨɢɞɧɵɯ ɝɨɪɦɨɧɨɜ, 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɦɨɛɢɥɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɧɢɠɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɝɨɪɦɨɧɨɜ ɫ ɚɧɚɛɨɥɢɱɟɫɤɢɦ ɷɮɮɟɤɬɨɦ – 

ɢɧɫɭɥɢɧɚ ɢ ɩɨɥɨɜɵɯ ɝɨɪɦɨɧɨɜ. [18].  
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1.2 Ƚɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɨ-ɧɚɞɩɨɱɟɱɧɢɤɨɜɚя ɫɢɫɬɟɦɵ 

Ƚɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɚɹ ɫɢɫɬɟɦɚ (ȽȽɋ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɨɛɴɟɞɢɧɟɧɢɟ ɫɬɪɭɤɬɭɪ ɝɢɩɨɬɚɥɚɦɭɫɚ ɢ ɝɢɩɨɮɢɡɚ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ 

ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɟ ɮɭɧɤɰɢɢ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɟɬ ɬɟɫɧɭɸ 

ɜɡɚɢɦɨɫɜɹɡɶ ɧɟɪɜɧɨɣ ɢ ɝɭɦɨɪɚɥɶɧɨɣ ɫɩɨɫɨɛɨɜ ɪɟɝɭɥɹɰɢɢ. ȽȽɋ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɮɭɧɤɰɢɣ ɠɟɥɟɡ ɜɧɭɬɪɟɧɧɟɣ ɫɟɤɪɟɰɢɢ [9]. 

1.2.1 Ƚɢɩɨɬɚɥɚɦɭɫ 

Ƚɢɩɨɬɚɥɚɦɭɫ ɨɪɝɚɧɢɡɭɟɬ ɪɟɝɭɥɹɰɢɸ ɢ ɢɧɬɟɝɪɚɰɢɸ ɨɛɦɟɧɧɵɯ, 

ɬɪɨɮɢɱɟɫɤɢɯ, ɷɧɞɨɤɪɢɧɧɵɯ ɢ ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ ɨɪɝɚɧɢɡɦɚ. ȼ ɧɟɦ ɩɪɨɞɭɰɢɪɭɸɬɫɹ 

ɝɢɩɨɮɢɡɨɬɪɨɩɧɵɟ ɝɨɪɦɨɧɵ, ɤɨɬɨɪɵɟ ɪɟɝɭɥɢɪɭɸɬ ɫɟɤɪɟɰɢɸ ɝɨɪɦɨɧɨɜ ɝɢɩɨɮɢɡɚ. 

ɋɪɟɞɢ ɝɨɪɦɨɧɨɜ ɝɢɩɨɬɚɥɚɦɭɫɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ: ɥɢɛɟɪɢɧɵ, ɚɤɬɢɜɢɪɭɸɳɢɟ 

ɫɟɤɪɟɰɢɸ ɝɨɪɦɨɧɨɜ ɝɢɩɨɮɢɡɚ, ɢ ɫɬɚɬɢɧɵ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ. 

Ʉ ɥɢɛɟɪɢɧɚɦ ɨɬɧɨɫɹɬ: ɤɨɪɬɢɤɨɥɢɛɟɪɢɧ, ɫɨɦɚɬɨɥɢɛɟɪɢɧ, ɬɢɪɨɥɢɛɟɪɢɧ, 

ɝɨɧɚɞɨɥɢɛɟɪɢɧ, ɩɪɨɥɚɤɬɨɥɢɛɟɪɢɧ. Ʉ ɫɬɚɬɢɧɚɦ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

ɫɨɦɚɬɨɫɬɚɬɢɧ, ɦɟɥɚɧɨɫɬɚɬɢɧ [56]. 

1.2.2 Ƚɢɩɨɮɢɡ 

Ƚɢɩɨɮɢɡ – ɨɫɧɨɜɧɚɹ ɠɟɥɟɡɚ ɜɧɭɬɪɟɧɧɟɣ ɫɟɤɪɟɰɢɢ, ɩɪɨɞɭɰɢɪɭɸɳɚɹ ɪɹɞ 

ɬɪɨɩɧɵɯ ɝɨɪɦɨɧɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɮɭɧɤɰɢɸ 

ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ ɷɧɞɨɤɪɢɧɧɵɯ ɠɟɥɟɡ. Ɉɧ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝɢɩɨɮɢɡɚɪɧɨɣ ɹɦɤɟ 

ɬɭɪɟɰɤɨɝɨ ɫɟɞɥɚ ɤɥɢɧɨɜɢɞɧɨɣ ɤɨɫɬɢ ɢ ɱɟɪɟɡ ɧɨɠɤɭ ɫɜɹɡɚɧ ɫ ɦɨɡɝɨɦ. Ɇɚɫɫɚ ɟɝɨ 

ɫɨɫɬɚɜɥɹɟɬ 0,5–0,6 ɝ., ɤɨɬɨɪɚɹ ɜɚɪɶɢɪɭɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ ɢ ɩɨɥɚ. 

Ƚɢɩɨɮɢɡ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɟɞɧɟɣ, ɫɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɞɨɥɟɣ [55].  

ɉɟɪɟɞɧɹɹ ɞɨɥɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɤɨɩɥɟɧɢɟ ɤɥɟɬɨɤ, ɫɟɤɪɟɬɢɪɭɸɳɢɯ 

ɝɨɪɦɨɧɵ. ȼ ɷɦɛɪɢɨɝɟɧɟɡɟ ɩɟɪɟɞɧɹɹ ɞɨɥɹ ɝɢɩɨɮɢɡɚ ɨɛɪɚɡɭɟɬɫɹ ɢɡ ɜɵɪɨɫɬɚ 

ɤɪɵɲɢ ɩɟɪɜɢɱɧɨɣ ɪɨɬɨɜɨɣ ɩɨɥɨɫɬɢ, ɧɚɡɵɜɚɟɦɨɝɨ ɤɚɪɦɚɧɨɦ Ɋɚɬɤɟ. ɋɨɫɬɨɢɬ ɢɡ 

ɞɢɫɬɚɥɶɧɨɣ, ɛɭɝɨɪɧɨɣ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɟɣ.  ɉɟɪɟɞɧɹɹ ɞɨɥɹ ɝɢɩɨɮɢɡɚ ɢɦɟɟɬ 

ɯɚɪɚɤɬɟɪ ɠɟɥɟɡɢɫɬɨɝɨ ɷɩɢɬɟɥɢɹ. Ⱥɞɟɧɨɝɢɩɨɮɢɡ ɧɟ ɫɜɹɡɚɧ ɧɟɪɜɧɵɦɢ ɩɭɬɹɦɢ ɫ 
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ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɨɣ (ɐɇɋ), ɢ ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ 

ɩɨɥɧɨɫɬɶɸ ɪɟɝɭɥɢɪɭɟɬɫɹ ɧɟɣɪɨɝɨɪɦɨɧɚɦɢ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɤɥɟɬɨɤ ɬɪɟɯ ɬɢɩɨɜ: 

ɚɰɢɞɨɮɢɥɶɧɵɟ, ɛɚɡɨɮɢɥɶɧɵɟ ɢ ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɤɥɟɬɤɢ. ɉɟɪɟɞɧɹɹ ɢ ɡɚɞɧɹɹ ɞɨɥɢ 

ɝɢɩɨɮɢɡɚ ɪɚɡɞɟɥɟɧɵ ɬɨɧɤɢɦ ɫɥɨɟɦ ɤɥɟɬɨɤ, ɨɛɪɚɡɭɸɳɢɯ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɞɨɥɸ, 

ɤɨɬɨɪɚɹ ɢɧɧɟɪɜɢɪɭɟɬɫɹ ɧɟɪɜɚɦɢ, ɢɞɭɳɢɦɢ ɢɡ ɝɢɩɨɬɚɥɚɦɭɫɚ. ɉɪɨɦɟɠɭɬɨɱɧɚɹ 

ɞɨɥɹ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɭ ɧɢɡɲɢɯ ɩɨɡɜɨɧɨɱɧɵɯ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɟ ɭ 

ɦɥɟɤɨɩɢɬɚɸɳɢɯ. ɉɟɪɟɞɧɹɹ ɢ ɫɪɟɞɧɹɹ – ɨɛɪɚɡɭɸɬ ɚɞɟɧɨɝɢɩɨɮɢɡ, ɤɨɬɨɪɵɣ 

ɫɨɫɬɚɜɥɹɟɬ 75% ɦɚɫɫɵ ɝɢɩɨɮɢɡɚ [19, 21].  

ȼ ɝɢɩɨɬɚɥɚɦɭɫɟ ɢɦɟɸɬɫɹ ɞɜɟ ɝɪɭɩɩɵ ɨɱɟɧɶ ɤɪɭɩɧɵɯ ɤɥɟɬɨɤ, ɨɛɪɚɡɭɸɳɢɯ 

ɫɭɩɪɚɨɬɢɱɟɫɤɨɟ ɢ ɩɚɪɚɜɟɧɬɪɢɤɭɥɹɪɧɨɟ ɹɞɪɚ.  Ⱥɤɫɨɧɵ ɨɛɪɚɡɭɸɳɢɯ ɷɬɢ ɹɞɪɚ 

ɧɟɣɪɨɧɨɜ ɩɪɨɯɨɞɹɬ ɩɨ ɧɨɠɤɟ ɝɢɩɨɮɢɡɚ ɜ ɬɭɪɟɰɤɨɟ ɫɟɞɥɨ ɢ ɨɛɪɚɡɭɸɬ ɡɞɟɫɶ 

ɡɚɞɧɸɸ ɞɨɥɸ ɝɢɩɨɮɢɡɚ. ȼ ɧɟɣ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ ɨɤɫɢɬɨɰɢɧɚ (ɈɄɋ) ɢ 

ɜɚɡɨɩɪɟɫɫɢɧɚ (ɚɧɬɢɞɢɭɪɟɬɢɱɟɫɤɨɝɨ ɝɨɪɦɨɧɚ, ȺȾȽ), ɤɨɬɨɪɵɟ ɫɢɧɬɟɡɢɪɭɸɬɫɹ 

ɧɟɣɪɨɫɟɤɪɟɬɨɪɧɵɦɢ ɤɥɟɬɤɚɦɢ ɫɭɩɪɚɨɬɢɱɟɫɤɨɝɨ ɢ ɩɚɪɚɜɟɧɬɪɢɤɭɥɹɪɧɨɝɨ ɹɞɟɪ 

ɝɢɩɨɬɚɥɚɦɭɫɚ. ɗɬɢ ɝɨɪɦɨɧɵ ɩɨ ɧɟɪɜɧɵɦ ɜɨɥɨɤɧɚɦ ɝɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɨɝɨ 

ɬɪɚɤɬɚ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ ɡɚɞɧɸɸ ɞɨɥɸ ɝɢɩɨɮɢɡɚ, ɞɟɩɨɧɢɪɭɸɬ ɢ ɜɵɞɟɥɹɸɬɫɹ 

ɜ ɤɪɨɜɶ.Ɂɚɞɧɹɹ ɞɨɥɹ, ɜɨɪɨɧɤɨɩɨɞɨɛɧɚɹ ɞɨɥɹ ɢ ɫɪɟɞɢɧɧɚɹ ɜɨɡɜɵɲɟɧɧɨɫɬɶ ɫɟɪɨɝɨ 

ɛɭɝɪɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟɣɪɨɝɢɩɨɮɢɡ [19, 53]. 

ȼ ɚɞɟɧɨɝɢɩɨɮɢɡɟ ɫɟɤɪɟɬɢɪɭɸɬɫɹ ȺɄɌȽ, ɌɌȽ, ɝɨɧɚɞɨɬɪɨɩɢɧ (ȽɌȽ), 

ɮɨɥɥɢɤɭɥɨɫɬɢɦɭɥɢɪɭɸɳɢɣ ɝɨɪɦɨɧ (ɎɋȽ), ɥɸɬɟɢɧɢɡɢɪɭɸɳɢɣ ɝɨɪɦɨɧ (ɅȽ), 

ɫɨɦɚɬɨɬɪɨɩɢɧ ɢ ɩɪɨɥɚɤɬɢɧ. ȼ ɧɟɣɪɨɝɢɩɨɮɢɡɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜɚɡɨɩɪɟɫɫɢɧ ɢ 

ɨɤɫɢɬɨɰɢɧ, ɩɪɨɞɭɰɢɪɭɸɳɢɟɫɹ ɜ ɝɢɩɨɬɚɥɚɦɭɫɟ[27]. 

1.2.3 ɇɚɞɩɨɱɟɱɧɢɤɢ 

ɇɚɞɩɨɱɟɱɧɢɤ – ɩɚɪɧɚɹɠɟɥɟɡɚ ɜɧɭɬɪɟɧɧɟɣ ɫɟɤɪɟɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ 

ɜɡɚɛɪɸɲɢɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚɞ ɜɟɪɯɧɢɦ ɩɨɥɸɫɨɦ ɩɨɱɤɢ, ɢɦɟɟɬ ɛɨɝɚɬɨɟ 

ɤɪɨɜɨɫɧɚɛɠɟɧɢɟ [50]. ɇɚɞɩɨɱɟɱɧɢɤɢ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɷɧɞɨɤɪɢɧɧɵɯ ɠɟɥɟɡ – ɦɨɡɝɨɜɨɝɨ ɢ ɤɨɪɤɨɜɨɝɨ ɜɟɳɟɫɬɜ, 

ɢɦɟɸɳɢɯ ɪɚɡɥɢɱɧɨɟ ɷɦɛɪɢɨɧɚɥɶɧɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ. Ʉɨɪɤɨɜɨɟ ɜɟɳɟɫɬɜɨ 

ɞɢɮɮɟɪɟɧɰɢɪɭɟɬɫɹ ɢɡ ɢɧɬɟɪɪɟɧɚɥɨɜɨɣ ɬɤɚɧɢ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɚɫɬɶ 



19 
 

ɦɟɡɨɞɟɪɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɦɟɠɞɭ ɞɜɭɦɹ ɩɟɪɜɢɱɧɵɦɢ ɩɨɱɤɚɦɢ. Ɇɨɡɝɨɜɨɟ 

ɜɟɳɟɫɬɜɨ ɢɦɟɟɬ ɨɛɳɟɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɫ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɨɣ, ɪɚɡɜɢɜɚɹɫɶ ɢɡ 

ɫɢɦɩɚɬɨɛɥɚɫɬɨɜ, ɤɨɬɨɪɵɟ, ɜɵɫɟɥɹɹɫɶ ɢɡ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɫɬɜɨɥɚ, ɜɧɟɞɪɹɸɬɫɹ ɜ 

ɢɧɬɟɪɪɟɧɚɥɨɜɨɟ ɬɟɥɨ [55].Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢɜɤɨɪɟ ɧɚɞɩɨɱɟɱɧɢɤɚ, ɧɚ ɞɨɥɸ ɤɨɬɨɪɨɣ 

ɩɪɢɯɨɞɢɬɫɹ 80–90% ɬɤɚɧɢ ɜɫɟɝɨ ɨɪɝɚɧɚ, ɜɵɞɟɥɹɸɬ ɬɪɢ ɡɨɧɵ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɩɨɞ ɤɚɩɫɭɥɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɤɥɭɛɨɱɤɨɜɚɹ ɡɨɧɚ, ɤɨɬɨɪɚɹ ɫɟɤɪɟɬɢɪɭɟɬ 

ɦɢɧɟɪɚɥɨɤɨɪɬɢɤɨɢɞɵ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɥɢɹɧɢɹ ȺɄɌȽ. Ʉ ɧɟɣ ɩɪɢɥɟɠɢɬ ɩɭɱɤɨɜɚɹ 

ɡɨɧɚ, ɨɫɧɨɜɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɧɵɟ ɝɨɪɦɨɧɵ. 

ɋɚɦɚɹ ɜɧɭɬɪɟɧɧɹɹ ɡɨɧɚ – ɫɟɬɱɚɬɚɹ, ɤɨɬɨɪɚɹ ɜ ɨɫɧɨɜɧɨɦ ɫɟɤɪɟɬɢɪɭɟɬ ɚɧɞɪɨɝɟɧɵ. 

ɉɭɱɤɨɜɚɹ ɢ ɫɟɬɱɚɬɚɹ ɡɨɧɵ ɡɚɜɢɫɹɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɞɪɟɧɨɤɨɪɬɢɤɨɬɪɨɩɧɨɝɨ 

ɝɨɪɦɨɧɚ, ɜɵɞɟɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɤɨɪɬɢɤɨɬɪɨɩɢɧ–ɪɢɥɢɡɢɧɝ–

ɝɨɪɦɨɧɨɦ ɩɨ ɩɪɢɧɰɢɩɭ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ [9]. 

Ɉɫɧɨɜɧɚɹ ɮɭɧɤɰɢɹ ɦɢɧɟɪɚɥɨɤɨɪɬɢɤɨɢɞɨɜ – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɨ-

ɫɨɥɟɜɨɝɨ ɨɛɦɟɧɚ ɜ ɨɪɝɚɧɢɡɦɟ. ɋɟɤɪɟɰɢɹ ɚɥɶɞɨɫɬɟɪɨɧɚ ɤɥɭɛɨɱɤɨɜɨɣ ɡɨɧɵ ɤɨɪɵ 

ɧɚɞɩɨɱɟɱɧɢɤɨɜ ɪɟɝɭɥɢɪɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɪɟɧɢɧ–ɚɧɝɢɨɬɟɧɡɢɧ–ɚɥɶɞɨɫɬɟɪɨɧ, 

ɚɜɬɨɧɨɦɧɨ ɨɬ ɷɮɮɟɤɬɨɜ ȺɄɌȽ ɚɞɟɧɨɝɢɩɨɮɢɡɚ. ȺɄɌȽ ɜɥɢɹɟɬ ɬɨɥɶɤɨ ɧɚ 

ɧɚɱɚɥɶɧɵɟ ɫɬɚɞɢɢ ɛɢɨɫɢɧɬɟɡɚ ɦɢɧɟɪɚɥɨɤɨɪɬɢɤɨɢɞɨɜ. Ƚɥɸɤɨɤɨɪɬɢɤɨɢɞɵ, ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɤɨɪɬɢɡɨɥ, ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɦɟɬɚɛɨɥɢɡɦɟ ɝɥɸɤɨɡɵ, 

ɛɟɥɤɨɜɨɦ ɢ ɥɢɩɢɞɧɨɦ ɨɛɦɟɧɟ, ɚ ɬɚɤɠɟ ɜ ɚɞɚɩɬɚɰɢɢ ɤ ɫɬɪɟɫɫɭ. ɉɨɥɨɜɵɟ ɝɨɪɦɨɧɵ 

ɢɞɟɧɬɢɱɧɵ ɝɨɪɦɨɧɚɦ, ɫɢɧɬɟɡɢɪɭɟɦɵɟ ɝɨɧɚɞɚɦɢ [57]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɢɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɞɩɨɱɟɱɧɢɤɢ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 

ɚɞɚɩɬɚɰɢɢ ɨɪɝɚɧɢɡɦɚ ɤɨ ɦɧɨɝɢɦ ɜɢɞɚɦ «ɫɬɪɟɫɫɨɜ», ɬɚɤɢɯ, ɤɚɤ ɬɪɚɜɦɚ, ɬɹɠɟɥɵɟ 

ɢɧɮɟɤɰɢɨɧɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɢɧɬɨɤɫɢɤɚɰɢɢ [53]. 

1.2.3.1 Ʉɨɪɬɢɡɨɥ 

Ʉɨɪɬɢɡɨɥ – ɨɫɧɨɜɧɨɣ ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɧɵɣ ɝɨɪɦɨɧ ɫɬɟɪɨɢɞɧɨɣ ɩɪɢɪɨɞɵ, 

ɫɢɧɬɟɡɢɪɭɟɦɵɣ ɧɚɞɩɨɱɟɱɧɢɤɚɦɢ. ɇɚ ɟɝɨ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ 80% 

ɜɫɟɯ ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜ. Ɉɫɬɚɥɶɧɵɟ 20% – ɤɨɪɬɢɡɨɧ, ɤɨɪɬɢɤɨɫɬɟɪɨɧ, 11-

ɞɟɡɨɤɫɢɤɨɪɬɢɡɨɥ ɢ 11–ɞɟɡɨɤɫɢɤɨɪɬɢɤɨɫɬɟɪɨɧ [2]. 
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ɋɟɤɪɟɰɢɹ ɤɨɪɬɢɡɨɥɚ, ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɝɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɨ–

ɧɚɞɩɨɱɟɱɧɢɤɨɜɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɝɢɩɨɬɚɥɚɦɭɫɚ 

ɤɨɪɬɢɤɨɬɪɨɩɢɧ-ɪɢɥɢɡɢɧɝ-ɝɨɪɦɨɧɨɦ. ȿɝɨ ɜɵɞɟɥɟɧɢɟ ɭɫɢɥɢɜɚɟɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɧɚ ɨɪɝɚɧɢɡɦ ɫɬɪɟɫɫɨɪɧɵɯ ɫɬɢɦɭɥɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɭɫɤɨɜɵɦ 

ɦɨɦɟɧɬɨɦ ɞɥɹ ɪɚɡɜɢɬɢɹ ɚɞɚɩɬɚɰɢɨɧɧɨɝɨ ɫɢɧɞɪɨɦɚ. Ʉɨɪɬɢɤɨɥɢɛɟɪɢɧ 

ɫɬɢɦɭɥɢɪɭɟɬ ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɚɞɪɟɧɨɤɨɪɬɢɤɨɬɪɨɩɧɨɝɨ ɝɨɪɦɨɧɚɢɡ ɩɟɪɟɞɧɟɣ ɞɨɥɢ 

ɝɢɩɨɮɢɡɚ. ȺɄɌȽ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɤɨɪɭ ɧɚɞɩɨɱɟɱɧɢɤɨɜ, 

ɫɬɢɦɭɥɢɪɭɹ ɫɢɧɬɟɡ ɢ ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɤɨɪɬɢɡɨɥɚ. Ʉɨɪɬɢɡɨɥ ɩɨ ɩɪɢɧɰɢɩɭ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨɞɚɜɥɹɟɬ ɫɟɤɪɟɰɢɸ ȺɄɌȽ ɢ ɄɊɎ [18]. 

Ɋɚɛɨɬɚ ɝɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɨ–ɧɚɞɩɨɱɟɱɧɢɤɨɜɨɣ ɫɢɫɬɟɦɵ ɩɨɞɜɟɪɠɟɧɚ 

ɫɭɬɨɱɧɵɦ ɤɨɥɟɛɚɧɢɹɦ. ɋɭɬɨɱɧɚɹ ɞɢɧɚɦɢɤɚ ɩɥɚɡɦɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɤɨɪɬɢɡɨɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɢɪɤɚɞɧɵɦ ɪɢɬɦɨɦ ɫɟɤɪɟɰɢɢ ȺɄɌȽ. Ʉɨɧɰɟɧɬɪɚɰɢɹ 

ȺɄɌȽ ɦɚɤɫɢɦɚɥɶɧɚ ɜ 8 ɭɬɪɚ. ɉɨɫɥɟ 8 ɭɬɪɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɞɧɟɜɧɨɟ 

ɫɧɢɠɟɧɢɟ ɫɟɤɪɟɰɢɢ ȺɄɌȽ ɢ ɤɨɪɬɢɡɨɥɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɥɚɡɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɤɨɪɬɢɡɨɥɚ ɜ 8:00 ɫɨɫɬɚɜɥɹɟɬ 100–500 ɧɦɨɥɶ/ɥ, ɜ 

20:00 – 55–250 ɧɦɨɥɶ/ɥ [22]. 

ɏɨɥɟɫɬɟɪɢɧ ɹɜɥɹɟɬɫɹ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ɜɫɟɯ ɫɬɟɪɨɢɞɧɵɯ ɝɨɪɦɨɧɨɜ, 

ɜɵɞɟɥɹɟɦɵɯ ɧɚɞɩɨɱɟɱɧɢɤɚɦɢ. ɂɫɬɨɱɧɢɤɨɦ ɯɨɥɟɫɬɟɪɢɧɚ ɜɵɫɬɭɩɚɸɬ 

ɥɢɩɨɩɪɨɬɟɢɧɵ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ (Ʌɉɇɉ), ɤɨɬɨɪɵɟ ɩɨɝɥɨɳɚɸɬɫɹ ɪɟɰɟɩɬɨɪɚɦɢ 

Ʌɉɇɉ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɬɤɚɧɹɯ ɧɚɞɩɨɱɟɱɧɢɤɨɜ. Ɍɚɤɠɟ ɯɨɥɟɫɬɟɪɢɧ ɦɨɠɟɬ 

ɛɵɬɶ ɫɢɧɬɟɡɢɪɨɜɚɧ de novo ɜ 

ɤɨɪɟ ɢɡɚɰɟɬɢɥ–ɄɨȺ [26]. 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɯɨɥɟɫɬɟɪɨɥɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɷɬɟɪɢɮɢɤɚɰɢɢ ɢ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ 

ɰɢɬɨɩɥɚɡɦɟ ɜ ɜɢɞɟ ɷɮɢɪɨɜ. ɉɪɢ ɫɢɧɬɟɡɟ ɝɨɪɦɨɧɨɜ ɩɪɨɢɫɯɨɞɢɬ ɚɤɬɢɜɚɰɢɹ  

ɯɨɥɟɫɬɟɪɨɥ ɷɫɬɟɪɚɡɵ, ɢ ɨɛɪɚɡɭɸɳɢɣɫɹ ɫɜɨɛɨɞɧɵɣ ɯɨɥɟɫɬɟɪɨɥ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ 

ɜ ɦɢɬɨɯɨɧɞɪɢɢ, ɝɞɟ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɩɪɟɝɧɟɧɨɥɨɧ. ɉɪɟɝɧɟɧɨɥɨɧ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɷɧɞɨɩɥɚɡɦɚɬɢɱɟɫɤɢɣ ɪɟɬɢɤɭɥɭɦ, ɢ ɬɚɦ ɱɟɪɟɡ ɪɹɞ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɦɟɬɚɛɨɥɢɬɨɜ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɫɬɟɪɨɢɞɧɵɟ ɝɨɪɦɨɧɵ [32]. 

Ȼɨɥɟɟ 90% ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜ ɰɢɪɤɭɥɢɪɭɟɬ ɜ ɤɪɨɜɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ 

ɬɚɤɢɦɢ ɛɟɥɤɚɦɢ ɤɚɤ ɚɥɶɛɭɦɢɧ ɢ ɬɪɚɧɫɤɨɪɬɢɧ.Ɉɤɨɥɨ 4% ɤɨɪɬɢɡɨɥɚ ɩɥɚɡɦɵ 
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ɹɜɥɹɟɬɫɹ ɫɜɨɛɨɞɧɨɣ ɮɪɚɤɰɢɟɣ. ȼɪɟɦɹ ɰɢɪɤɭɥɹɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɱɧɨɫɬɶɸ 

ɫɜɹɡɵɜɚɧɢɹ ɫ ɬɪɚɧɫɤɨɪɬɢɧɨɦ, ɧɚɩɪɢɦɟɪ, ɜɪɟɦɹ ɩɨɥɭɠɢɡɧɢ ɤɨɪɬɢɡɨɥɚ 

ɫɨɫɬɚɜɥɹɟɬ ɞɨ 2 ɱ [1]. 

Ʉɨɧɴɸɝɢɪɨɜɚɧɢɟ ɥɢɩɨɮɢɥɶɧɨɝɨ ɤɨɪɬɢɡɨɥɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɤɪɟɰɢɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɩɟɱɟɧɢ, ɝɞɟ ɮɨɪɦɢɪɭɸɬɫɹ ɤɨɧɴɸɝɚɬɵ ɫ 

ɝɥɸɤɭɪɨɧɢɞɨɦ ɢ ɫɭɥɶɮɚɬɨɦ. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɵ – 

ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɩɨɫɨɛɧɵɟ ɤ ɷɤɫɤɪɟɰɢɢ. 

Ʉɨɧɴɸɝɢɪɨɜɚɧɧɵɟ ɮɨɪɦɵ ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜ ɜɵɞɟɥɹɸɬɫɹ ɫ ɠɟɥɱɶɸ ɜ 

ɠɟɥɭɞɨɱɧɨ–ɤɢɲɟɱɧɵɣ ɬɪɚɤɬ (ɀɄɌ), 20% ɢɡ ɧɢɯ ɬɟɪɹɟɬɫɹ ɫ ɤɚɥɨɦ, 80% 

ɜɫɚɫɵɜɚɟɬɫɹ ɜ ɤɢɲɟɱɧɢɤɟ. ɂɡ ɤɪɨɜɢ 70% ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜɷɤɫɤɪɟɬɢɪɭɟɬɫɹ ɫ 

ɦɨɱɨɣ [46]. 

Ʉɨɪɬɢɡɨɥ, ɤɚɤ ɢ ɞɪɭɝɢɟ ɫɬɟɪɨɢɞɧɵɟ ɝɨɪɦɨɧɵ, ɨɤɚɡɵɜɚɟɬ ɫɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɦɢ ɪɟɰɟɩɬɨɪɚɦɢ ɜ ɤɥɟɬɤɚɯ–ɦɢɲɟɧɹɯ. 

ɉɨɫɤɨɥɶɤɭ ɤɨɪɬɢɡɨɥ ɥɢɩɨɮɢɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɨɧ ɦɨɠɟɬ ɥɟɝɤɨ ɩɪɨɧɢɤɚɬɶ ɱɟɪɟɡ 

ɤɥɟɬɨɱɧɭɸ ɦɟɦɛɪɚɧɭ. Ɉɤɚɡɚɜɲɢɫɶ ɜɧɭɬɪɢ ɤɥɟɬɤɢ, ɤɨɪɬɢɡɨɥ ɫɜɹɡɵɜɚɟɬɫɹ ɫ 

ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɢɦ ɪɟɰɟɩɬɨɪɨɦ, ɨɛɪɚɡɭɹ ɥɢɝɚɧɞ–ɪɟɰɟɩɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɚɧɫɩɨɪɬ ɦɨɥɟɤɭɥɵ ɝɨɪɦɨɧɚ ɜ ɹɞɪɨ, ɬɚɦ ɤɨɪɬɢɡɨɥ ɫɜɹɡɵɜɚɟɬɫɹ ɫ 

ɹɞɟɪɧɵɦ ɪɟɰɟɩɬɨɪɨɦ, ɚɤɬɢɜɢɪɭɹ ɪɟɝɭɥɹɬɨɪɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ, ɢ 

ɢɧɞɭɰɢɪɭɟɬ ɢɥɢ ɩɨɞɚɜɥɹɟɬ ɬɪɚɧɫɤɪɢɩɰɢɸ ɝɟɧɨɜ [3]. 

Ƚɥɸɤɨɤɨɪɬɢɤɨɢɞɵɢɡɦɟɧɹɸɬ ɬɪɚɧɫɤɪɢɩɰɢɢ ɦɧɨɝɢɯ ɝɟɧɨɜ, ɢɡɦɟɧɹɹ ɫɢɧɬɟɡ 

ɦɊɇɄɛɟɥɤɨɜ, ɤɨɬɨɪɵɟ ɨɩɨɫɪɟɞɭɸɬ ɢɯ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ 

ɷɮɮɟɤɬɵ. Ȼɨɥɶɲɢɧɫɬɜɨ ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ ɤɨɪɬɢɡɨɥɚ ɬɪɟɛɭɸɬ ɨɬ 45 ɞɨ 

60 ɦɢɧɭɬ ɞɥɹ ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ, ɢ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ ɢɥɢ ɞɧɟɣ, ɱɬɨɛɵ ɩɨɥɧɨɫɬɶɸ 

ɪɚɡɜɢɬɶ ɤɥɟɬɨɱɧɵɣ ɨɬɜɟɬ. Ɍɚɤɠɟ ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɵ ɦɨɝɭɬ ɢɦɟɬɶ ɧɟɤɨɬɨɪɵɟ 

ɛɵɫɬɪɵɟ ɧɟɝɟɧɨɦɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɥɟɬɨɱɧɵɟ ɦɟɦɛɪɚɧɵ ɢɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, 

ɱɬɨ ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɚɡɜɢɬɢɸ ɢɯ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ [26]. 
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1.2.4 ɉɨɫɥɟɞɫɬɜɢя ɚɤɬɢɜɚɰɢɢ ɝɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɨ-

ɧɚɞɩɨɱɟɱɧɢɤɨɜɨɣ ɫɢɫɬɟɦɵ 

ȼ ɫɬɪɟɫɫɨɪɧɨɣ ɪɟɚɤɰɢɢ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɧɟɪɜɧɵɟ, ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɟ 

ɢ ɷɧɞɨɤɪɢɧɧɵɟ ɮɚɤɬɨɪɵ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɫɢɦɩɚɬɢɤɨ-

ɚɞɪɟɧɚɥɨɜɚɹ ɢ ɝɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɨ-ɧɚɞɩɨɱɟɱɧɢɤɨɜɚɹ ɫɢɫɬɟɦɵ.  

ȼ ɨɬɜɟɬ ɧɚ ɫɬɪɟɫɫɨɪ ɩɨɜɵɲɚɸɬɫɹ ɚɪɬɟɪɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɱɚɫɬɨɬɚ 

ɫɟɪɞɰɟɛɢɟɧɢɣ ɢ ɫɟɪɞɟɱɧɵɣ ɜɵɛɪɨɫ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨɫɬɭɩɥɟɧɢɟ ɤɪɨɜɢ ɜ ɦɵɲɰɵ 

ɡɚ ɫɱɟɬ ɜɚɡɨɤɨɧɫɬɪɢɤɰɢɢ ɜ ɦɟɡɟɧɬɟɪɢɢ ɢ ɩɨɱɤɚɯ ɢ ɜɚɡɨɞɢɥɹɬɚɰɢɢ ɜ ɦɵɲɰɚɯ[54]. 

Ʉɨɪɬɢɡɨɥ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ ɜ ɪɚɡɜɢɬɢɢ ɫɬɪɟɫɫ–ɪɟɚɤɰɢɢ ɢ 

ɩɪɨɬɢɜɨɫɬɨɢɬ ɜɨɫɩɚɥɟɧɢɸ. ɉɨɱɬɢ ɥɸɛɨɣ ɬɢɩ ɫɬɪɟɫɫɚ, ɤɚɤ ɮɢɡɢɱɟɫɤɢɣ, ɬɚɤ ɢ 

ɷɦɨɰɢɨɧɚɥɶɧɵɣ, ɜɵɡɵɜɚɟɬ ɧɟɦɟɞɥɟɧɧɨɟ ɢ ɡɚɦɟɬɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɟɤɪɟɰɢɢ ɄɊɎ, 

ɤɨɬɨɪɵɣ ɫɬɢɦɭɥɢɪɭɟɬ ɜɵɪɚɛɨɬɤɭ ȺɄɌȽ ɚɞɟɧɨɝɢɩɨɮɢɡɨɦ, ɡɚɬɟɦ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɟɤɪɟɰɢɹ ɤɨɪɬɢɡɨɥɚ ɧɚɞɩɨɱɟɱɧɢɤɚɦɢ [29]. 

ȼɵɞɟɥɢɜɲɢɣɫɹ ɜ ɤɪɨɜɶ ɤɨɪɬɢɡɨɥ ɞɨɫɬɢɝɚɟɬ ɤɥɟɬɨɤ-ɦɢɲɟɧɟɣ 

(ɥɢɦɮɨɢɞɧɚɹ, ɷɩɢɬɟɥɢɚɥɶɧɚɹ (ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ ɢ ɤɨɠɚ), ɠɢɪɨɜɚɹ, ɤɨɫɬɧɚɹ ɢ 

ɦɵɲɟɱɧɚɹ ɬɤɚɧɢ, ɩɟɱɟɧɶ). Ȼɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɥɢɩɨɮɢɥɶɧɨɣ ɩɪɢɪɨɞɟ ɥɟɝɤɨ 

ɩɪɨɧɢɤɚɟɬ ɱɟɪɟɡ ɤɥɟɬɨɱɧɭɸ ɦɟɦɛɪɚɧɭ ɜ ɰɢɬɨɩɥɚɡɦɭ ɢ ɹɞɪɨ, ɝɞɟ ɫɜɹɡɵɜɚɟɬɫɹ ɫɨ 

ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɪɟɰɟɩɬɨɪɚɦɢ ɢ ɚɤɬɢɜɢɪɭɟɬ ɬɪɚɧɫɤɪɢɩɰɢɸ ɨɩɪɟɞɟɥёɧɧɵɯ 

ɭɱɚɫɬɤɨɜ ȾɇɄ[39]. 

Ɉɫɧɨɜɧɨɣ ɦɟɬɚɛɨɥɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɤɨɪɬɢɡɨɥɚ ɢ ɞɪɭɝɢɯ ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɨɜ 

– ɷɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɝɥɸɤɨɧɟɨɝɟɧɟɡ ɢɡ ɤɟɬɨɤɢɫɥɨɬ [46].Ⱦɚɧɧɵɣ 

ɷɮɮɟɤɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɜɭɦɹ ɪɚɡɥɢɱɧɵɦɢ ɩɭɬɹɦɢ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɤɨɪɬɢɡɨɥ 

ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɮɟɪɦɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɝɥɸɤɨɡɭ ɜ ɤɥɟɬɤɚɯ ɩɟɱɟɧɢ. ɗɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɚɤɬɢɜɚɰɢɢ 

ɬɪɚɧɫɤɪɢɩɰɢɢ ȾɇɄ ɜ ɹɞɪɚɯ ɤɥɟɬɨɤ ɩɟɱɟɧɢ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɦɚɬɪɢɱɧɵɯ ɊɇɄ 

[42]. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɤɨɪɬɢɡɨɥ ɜɵɡɵɜɚɟɬ ɦɨɛɢɥɢɡɚɰɢɸ ɚɦɢɧɨɤɢɫɥɨɬ, ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ, ɢɡ ɦɵɲɰ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɚɦɢɧɨɤɢɫɥɨɬɵ ɫɬɚɧɨɜɹɬɫɹ ɞɨɫɬɭɩɧɵɦɢ ɞɥɹ 

ɝɥɸɤɨɧɟɨɝɟɧɟɡɚ ɜ ɩɟɱɟɧɢ, ɢ ɬɟɦ ɫɚɦɵɦ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɝɥɸɤɨɡɵ.   
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Ƚɨɪɦɨɧ ɫɬɪɟɫɫɚ ɭɜɟɥɢɱɢɜɚɟɬ ɫɢɧɬɟɡ ɝɥɢɤɨɝɟɧɚ ɜ ɩɟɱɟɧɢ ɡɚ ɫɱɟɬ ɚɤɬɢɜɚɰɢɢ 

ɮɨɫɮɚɬɚɡ ɢ ɞɟɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɹ ɝɥɢɤɨɝɟɧɫɢɧɬɚɡɵ. Ʉɨɪɬɢɡɨɥ ɬɚɤɠɟ ɬɨɪɦɨɡɢɬ 

ɩɨɬɪɟɛɥɟɧɢɟ ɝɥɸɤɨɡɵ ɩɟɪɢɮɟɪɢɱɟɫɤɢɦɢ ɬɤɚɧɹɦɢ. 

ɇɟ ɦɟɧɟɟ ɜɚɠɧɵɦ ɷɮɮɟɤɬɨɦ ɤɨɪɬɢɡɨɥɚ ɧɚ ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 

ɨɪɝɚɧɢɡɦɚ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɛɟɥɤɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɤɥɟɬɤɚɯ 

ɨɪɝɚɧɢɡɦɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɟɱɟɧɢ. ɗɬɨ ɜɵɡɜɚɧɨ ɭɦɟɧɶɲɟɧɢɟɦ ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ 

ɢ ɭɜɟɥɢɱɟɧɢɟɦ ɢɯ ɤɚɬɚɛɨɥɢɡɦɚ ɜ ɤɥɟɬɤɚɯ. Ɉɛɚ ɷɬɢɯ ɷɮɮɟɤɬɚ ɦɨɝɭɬ ɛɵɬɶ 

ɜɵɡɜɚɧɵ ɢɡ-ɡɚ ɫɧɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɚɦɢɧɨɤɢɫɥɨɬ ɜɨ ɜɧɟɩɟɱɟɧɨɱɧɵɟ ɬɤɚɧɢ, 

ɥɢɛɨ ɭɝɧɟɬɟɧɢɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɊɇɄ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɢɧɬɟɡɚ ɛɟɥɤɚ ɜɨ ɦɧɨɝɢɯ 

ɜɧɟɩɟɱɟɧɨɱɧɵɯ ɬɤɚɧɹɯ, ɨɫɨɛɟɧɧɨ ɜ ɦɵɲɟɱɧɨɣ ɢ ɥɢɦɮɨɢɞɧɨɣ ɬɤɚɧɢ [45, 47].  

ȼ ɩɪɢɫɭɬɫɬɜɢɢ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɪɬɢɡɨɥɚ ɩɪɨɢɫɯɨɞɢɬ ɫɬɢɦɭɥɹɰɢɹ 

ɥɢɩɨɥɢɡɚ ɜ ɠɢɪɨɜɨɣ ɬɤɚɧɢ ɛɥɚɝɨɞɚɪɹ ɭɜɟɥɢɱɟɧɢɸ ɫɢɧɬɟɡɚ ɌȺȽ-ɥɢɩɚɡɵ, ɱɬɨ 

ɭɫɢɥɢɜɚɟɬ ɷɮɮɟɤɬ ɋɌȽ, ɝɥɸɤɚɝɨɧɚ ɢ ɤɚɬɟɯɨɥɚɦɢɧɨɜ.Ʉɨɪɬɢɡɨɥ ɬɚɤɠɟ ɢɦɟɟɬ 

ɩɪɹɦɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɭɫɢɥɟɧɢɟ ɨɤɢɫɥɟɧɢɹ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɜ ɤɥɟɬɤɚɯ. 

ɉɨɜɵɲɟɧɧɚɹ ɦɨɛɢɥɢɡɚɰɢɹ ɠɢɪɨɜ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɤɢɫɥɟɧɢɟɦ 

ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɜ ɤɥɟɬɤɚɯ, ɩɨɦɨɝɚɟɬ ɫɞɜɢɝɚɬɶ ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ 

ɤɥɟɬɤɚɯ ɨɬ ɭɬɢɥɢɡɚɰɢɢ ɝɥɸɤɨɡɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɧɟɪɝɢɢ ɤ ɭɬɢɥɢɡɚɰɢɢ ɠɢɪɧɵɯ 

ɤɢɫɥɨɬ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɨɜɵɲɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɞɥɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɫɨɯɪɚɧɟɧɢɹ 

ɝɥɸɤɨɡɵ ɢ ɝɥɢɤɨɝɟɧɚ [32]. 

Ʉɨɪɬɢɡɨɥ ɫɧɢɠɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɷɨɡɢɧɨɮɢɥɨɜ ɢ ɥɢɦɮɨɰɢɬɨɜ ɜ ɤɪɨɜɢ. 

ɍɤɚɡɚɧɢɟ ɧɚ ɷɨɡɢɧɨɩɟɧɢɸ ɢ ɥɢɦɮɨɰɢɬɨɩɟɧɢɸ ɦɨɠɟɬ ɛɵɬɶ ɜɚɠɧɵɦ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ ɝɢɩɟɪɩɪɨɞɭɤɰɢɢ ɤɨɪɬɢɡɨɥɚ ɚɞɪɟɧɚɥɨɜɵɦɢ 

ɠɟɥɟɡɚɦɢ. Ȼɨɥɟɟ ɬɨɝɨ, ɩɨɜɵɲɟɧɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɪɬɢɡɨɥɚ ɜɵɡɵɜɚɸɬ 

ɫɭɳɟɫɬɜɟɧɧɭɸ ɚɬɪɨɮɢɸ ɥɢɦɮɨɢɞɧɨɣ ɬɤɚɧɢ, ɱɬɨ ɜ ɢɬɨɝɟ ɭɦɟɧɶɲɚɟɬ ɜɵɛɪɨɫ ɤɚɤ 

Ɍ-ɤɥɟɬɨɤ, ɬɚɤ ɢ ɚɧɬɢɬɟɥ ɢɡ ɥɢɦɮɨɢɞɧɨɣ ɬɤɚɧɢ. [1]. 

Ƚɨɪɦɨɧ ɤɨɪɵ ɧɚɞɩɨɱɟɱɧɢɤɨɜ - ɤɨɪɬɢɡɨɥ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɦɭ 

ɩɨɜɵɲɟɧɢɸ ɜɵɞɟɥɟɧɢɹ ɤɚɥɶɰɢɹ ɤɚɤ ɫ ɦɨɱɨɣ, ɬɚɤ ɢ ɱɟɪɟɡ ɤɢɲɟɱɧɢɤ, ɬɚɤ ɤɚɤ ɩɪɢ 

ɷɬɨɦ ɬɨɪɦɨɡɢɬɫɹ ɜɫɚɫɵɜɚɧɢɟ ɤɚɥɶɰɢɹ ɜ ɤɢɲɟɱɧɨɣ ɫɬɟɧɤɟ ɢ ɪɟɚɛɫɨɪɛɰɢɹ ɟɝɨ ɜ 

ɤɚɧɚɥɶɰɚɯ ɩɨɱɟɤ. Ɍɚɤɠɟ ɨɧ ɩɨɧɢɠɚɟɬ ɭɪɨɜɟɧɶ ɦɚɝɧɢɹ ɜ ɨɪɝɚɧɢɡɦɟ, ɬɨɪɦɨɡɢɬ 



24 
 

ɩɪɟɜɪɚɳɟɧɢɟ ɨɫɬɟɨɤɥɚɫɬɨɜ ɜ ɨɫɬɟɨɛɥɚɫɬɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 

ɤɨɥɢɱɟɫɬɜɨɨɫɬɟɨɤɥɚɫɬɨɜ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ - ɪɟɡɨɪɛɰɢɹ ɤɨɫɬɧɨɣ ɬɤɚɧɢ ɢ ɪɚɡɜɢɬɢɟ 

ɨɫɬɟɨɩɨɪɨɡɚ. 
ȼɫɥɟɞɫɬɜɢɟ ɩɨɜɵɲɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɚɧɧɨɝɨ ɝɨɪɦɨɧɚ ɦɨɠɧɨ 

ɧɚɛɥɸɞɚɬɶ: 

– ɫɧɢɠɟɧɢɟ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɤ ɝɥɸɤɨɡɟ – ɚɧɨɦɚɥɶɧɚɹ ɝɢɩɟɪɝɥɢɤɟɦɢɹ ɩɨɫɥɟ 

ɫɚɯɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɢɥɢ ɩɨɫɥɟ ɟɞɵ; 

– ɝɢɩɟɪɝɥɢɤɟɦɢɹ ɢɡ-ɡɚ ɚɤɬɢɜɚɰɢɢ ɝɥɸɤɨɧɟɨɝɟɧɟɡɚ; 

– ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɥɢɰɚ ɢ ɬɭɥɨɜɢɳɚ; 

– ɝɥɸɤɨɡɭɪɢɹ; 

– ɩɨɜɵɲɟɧɢɟ ɤɚɬɚɛɨɥɢɡɦɚ ɛɟɥɤɨɜ ɢ ɩɨɜɵɲɟɧɢɟ ɚɡɨɬɚ ɤɪɨɜɢ; 

– ɨɫɬɟɨɩɨɪɨɡ ɢ ɭɫɢɥɟɧɢɟ ɩɨɬɟɪɶ ɤɚɥɶɰɢɹ, ɦɚɝɧɢɹ ɢ ɮɨɫɮɚɬɨɜ; 

– ɫɧɢɠɟɧɢɟ ɪɨɫɬɚ ɢ ɞɟɥɟɧɢɹ ɤɥɟɬɨɤ – ɥɟɣɤɨɩɟɧɢɹ, ɢɦɦɭɧɨɞɟɮɢɰɢɬɵ, 

ɢɫɬɨɧɱɟɧɢɟ ɤɨɠɢ, ɹɡɜɟɧɧɚɹ ɛɨɥɟɡɧɶ ɠɟɥɭɞɤɚ ɢ ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ ɤɢɲɤɢ; 

– ɧɚɪɭɲɟɧɢɟ ɫɢɧɬɟɡɚ ɤɨɥɥɚɝɟɧɚ ɢ ɝɥɢɤɨɡɚɦɢɧɝɥɢɤɚɧɨɜ; 

– ɝɢɩɟɪɬɨɧɢɹ ɛɥɚɝɨɞɚɪɹ ɚɤɬɢɜɚɰɢɢ ɪɟɧɢɧ-ɚɧɝɢɨɬɟɧɡɢɧɨɜɨɣ ɫɢɫɬɟɦɵ. 

1.4 Щɢɬɨɜɢɞɧɚя ɠɟɥɟɡɚ 

ɓɢɬɨɜɢɞɧɚɹ ɠɟɥɟɡɚ (ɓɀ) ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɤɪɭɩɧɨɣ ɷɧɞɨɤɪɢɧɧɨɣ ɠɟɥɟɡɨɣ 

ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɪɝɚɧɢɡɦɚ, ɢɦɟɸɳɟɣ ɬɨɥɶɤɨ ɜɧɭɬɪɢɫɟɤɪɟɬɨɪɧɭɸ ɮɭɧɤɰɢɸ. ȿɟ 

ɦɚɫɫɚ ɭ ɜɡɪɨɫɥɨɝɨ ɱɟɥɨɜɟɤɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ15 – 20 ɝ. ɓɀ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ 

ɞɨɥɟɣ ɢ ɩɟɪɟɲɟɣɤɚ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɯɟɢ ɢ ɩɨ ɟɟ 

ɛɨɤɚɦ, ɚ ɬɚɤɠɟ ɢɦɟɟɬ ɛɨɝɚɬɨɟ ɤɪɨɜɨɫɧɚɛɠɟɧɢɟ [58]. 

Ɉɫɧɨɜɧɨɣ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɟɞɢɧɢɰɟɣ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ 

ɹɜɥɹɟɬɫɹ ɮɨɥɥɢɤɭɥ. Ɉɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɤɪɭɝɥɭɸ ɩɨɥɨɫɬɶ, ɫɬɟɧɤɚ ɤɨɬɨɪɨɣ 

ɨɛɪɚɡɨɜɚɧɚ ɨɞɧɢɦ ɪɹɞɨɦ ɤɥɟɬɨɤ ɤɭɛɢɱɟɫɤɨɝɨ ɷɩɢɬɟɥɢɹ. Ɏɨɥɥɢɤɭɥɵ ɡɚɩɨɥɧɟɧɵ 

ɤɨɥɥɨɢɞɨɦ ɢ ɫɨɞɟɪɠɚɬ ɝɨɪɦɨɧɵ ɬɢɪɨɤɫɢɧ ɢ ɬɪɢɣɨɞɬɢɪɨɧɢɧ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ 

ɛɟɥɤɨɦ ɬɢɪɟɨɝɥɨɛɭɥɢɧɨɦ. ȼ ɦɟɠɮɨɥɥɢɤɭɥɹɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɨɯɨɞɹɬ 

ɤɚɩɢɥɥɹɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɢɯ ɨɛɢɥɶɧɭɸ ɜɚɫɤɭɥɹɪɢɡɚɰɢɸ. ȼ ɓɀ ɨɛɴɟɦɧɚɹ 

ɫɤɨɪɨɫɬɶ ɤɪɨɜɨɬɨɤɚ ɜɵɲɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ. ȼ ɦɟɠɮɨɥɥɢɤɭɥɹɪɧɨɦ 
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ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚɯɨɞɹɬɫɹ ɬɚɤɠɟ ɩɚɪɚɮɨɥɥɢɤɭɥɹɪɧɵɟ ɤɥɟɬɤɢ, ɜ ɤɨɬɨɪɵɯ 

ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɝɨɪɦɨɧ ɬɢɪɟɨɤɚɥɶɰɢɬɨɧɢɧ. 

Ȼɢɨɫɢɧɬɟɡ ɬɢɪɨɤɫɢɧɚ ɢ ɬɪɢɣɨɞɬɢɪɨɧɢɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 

ɣɨɞɢɪɨɜɚɧɢɹ ɚɦɢɧɨɤɢɫɥɨɬɵ ɬɢɪɨɡɢɧɚ, ɩɨɷɬɨɦɭ ɜ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɟ ɚɤɬɢɜɧɨ 

ɩɨɝɥɨɳɚɟɬɫɹ ɣɨɞ. ɋɨɞɟɪɠɚɧɢɟ ɣɨɞɚ ɜ ɮɨɥɥɢɤɭɥɚɯ ɜ 30 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɟɝɨ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɤɪɨɜɢ[42]. 

Ⱦɟɣɫɬɜɢɟ ɝɨɪɦɨɧɨɜ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ ɩɪɨɹɜɥɹɟɬɫɹ ɪɟɡɤɢɦ ɭɫɢɥɟɧɢɟɦ 

ɤɥɟɬɨɱɧɨɝɨ ɦɟɬɚɛɨɥɢɡɦɚ. ɉɪɢ ɷɬɨɦ ɭɫɤɨɪɹɸɬɫɹ ɜɫɟ ɜɢɞɵ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɷɧɟɪɝɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɨɜɵɲɟɧɢɸ ɨɫɧɨɜɧɨɝɨ ɨɛɦɟɧɚ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɚɤɬɢɜɚɰɢɢ ɜɫɟɯ ɜɢɞɨɜ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ ɩɨɞ ɜɥɢɹɧɢɟɦ ɝɨɪɦɨɧɨɜ 

ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ ɢɡɦɟɧɹɟɬɫɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɨɪɝɚɧɨɜ. 

ɍɫɢɥɢɜɚɟɬɫɹ ɬɟɩɥɨɩɪɨɞɭɤɰɢɹ, ɭɫɤɨɪɹɟɬɫɹ ɪɚɛɨɬɚ ɫɟɪɞɰɚ, ɫɬɢɦɭɥɢɪɭɟɬɫɹ 

ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ[56]. 

1.5 ɗɪɢɬɪɨɰɢɬɵ 

ɗɪɢɬɪɨɰɢɬɵ, ɢɥɢ ɤɪɚɫɧɵɟ ɤɪɨɜɹɧɵɟ ɬɟɥɶɰɚ, ɭ ɱɟɥɨɜɟɤɚ ɢ ɦɥɟɤɨɩɢɬɚɸɳɢɯ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɵɫɨɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɛɟɡɴɹɞɟɪɧɵɦɢ ɤɥɟɬɤɚɦɢ, 

ɫɨɫɬɚɜɥɹɸɬ ɫɚɦɭɸ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɮɨɪɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɂɯ ɤɨɥɢɱɟɫɬɜɨ ɜ 

ɧɨɪɦɟ ɜ 1 ɥɢɬɪɟ ɤɪɨɜɢ ɭ ɠɟɧɳɢɧ ɫɨɫɬɚɜɥɹɟɬ 3,9 – 4,9*1012 (3,9 – 4,9 ɦɥɧ ɜ 1 

ɦɦ3), ɭ ɦɭɠɱɢɧ 4 – 5,2*1012 (4 – 5,2 ɦɥɧ ɜ 1 ɦɦ3)[37]. 

Ʉɪɚɫɧɵɟ ɤɪɨɜɹɧɵɟ ɤɥɟɬɤɢ ɫɨɞɟɪɠɚɬ ɝɟɦɨɝɥɨɛɢɧ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɝɥɚɜɧɚɹ 

ɮɭɧɤɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ –ɫɧɚɛɠɟɧɢɟ ɬɤɚɧɟɣ ɤɢɫɥɨɪɨɞɨɦ ɢ ɬɪɚɧɫɩɨɪɬ 

ɭɝɥɟɤɢɫɥɨɬɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɪɢɬɪɨɰɢɬɵ ɭɱɚɫɬɜɭɸɬ ɜ ɢɦɦɭɧɧɵɯ ɩɪɨɰɟɫɫɚɯ, 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ ɰɢɪɤɭɥɢɪɭɸɳɢɦɢ ɢɦɦɭɧɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ, ɬɪɚɧɫɩɨɪɬɟ 

ɚɦɢɧɨɤɢɫɥɨɬ, ɥɢɩɢɞɨɜ ɢ ɬɨɤɫɢɧɨɜ, ɢ ɹɜɥɹɸɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ 

ɫɢɫɬɟɦɵ ɨɪɝɚɧɢɡɦɚ [24]. 

Ƚɟɦɨɝɥɨɛɢɧ – ɞɵɯɚɬɟɥɶɧɵɣ ɩɢɝɦɟɧɬ, ɯɪɨɦɨɩɪɨɬɟɢɞ. ɍ ɜɡɪɨɫɥɨɝɨ 

ɱɟɥɨɜɟɤɚ ɝɟɦɨɝɥɨɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧ ɞɜɭɦɹ ɬɢɩɚɦɢ: HbA(98%) ɢ HbF–ɮɟɬɚɥɶɧɵɦ 

ɝɟɦɨɝɥɨɛɢɧɨɦ (2%). ȿɝɨ ɧɟɛɟɥɤɨɜɚɹ ɱɚɫɬɶ, ɜɤɥɸɱɚɸɳɚɹ ɠɟɥɟɡɨ, ɧɚɡɵɜɚɟɬɫɹ 

ɝɟɦɨɦ, ɛɟɥɤɨɜɵɣ ɤɨɦɩɨɧɟɧɬ — ɝɥɨɛɢɧɨɦ. Ƚɟɦɨɝɥɨɛɢɧ ɩɟɪɟɧɨɫɢɬ ɤɢɫɥɨɪɨɞ ɨɬ 
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ɥɟɝɨɱɧɵɯ ɚɥɶɜɟɨɥ ɤ ɬɤɚɧɹɦ, ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɨɬ ɬɤɚɧɟɣ ɤ ɥɟɝɤɢɦ 

ɢ ɭɱɚɫɬɜɭɟɬ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɛɭɮɟɪɧɨɝɨ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ 

ɤɪɨɜɢ[7]. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɮɭɧɤɰɢɣ, ɷɪɢɬɪɨɰɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɨɫɨɛɨɟ ɫɬɪɨɟɧɢɟ. ɍ ɱɟɥɨɜɟɤɚ ɢ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɧɢ 

ɢɦɟɸɬ ɮɨɪɦɭ ɞɜɨɹɤɨɜɨɝɧɭɬɨɝɨ ɞɢɫɤɚ, ɬɚɤɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɫɨɡɞɚёɬ ɧɚɢɛɨɥɶɲɭɸ 

ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɴёɦɭ, ɭɜɟɥɢɱɢɜɚɹ ɟɟ ɜ 1,7 ɪɚɡ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɲɚɪɚ ɬɚɤɨɝɨ ɠɟ ɨɛɴёɦɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɝɚɡɨɨɛɦɟɧ [19]. ɉɨɜɟɪɯɧɨɫɬɶ ɨɬɞɟɥɶɧɨɝɨ ɷɪɢɬɪɨɰɢɬɚ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɚ 125 ɦɤɦ2, ɚ ɨɛɴɟɦ –90 ɦɤɦ3, ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 

ɰɢɪɤɭɥɢɪɭɸɳɢɯ ɜ ɤɪɨɜɢ ɷɪɢɬɪɨɰɢɬɨɜ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 3500–3700 ɦ2. 97% 

ɦɚɫɫɵ ɷɪɢɬɪɨɰɢɬɨɜ ɡɚɧɢɦɚɟɬ ɠɟɥɟɡɨɫɨɞɟɪɠɚɳɢɣ ɛɟɥɨɤ–ɝɟɦɨɝɥɨɛɢɧ, ɟɝɨ 

ɤɨɥɢɱɟɫɬɜɨ ɞɨɫɬɢɝɚɟɬ ɞɨ ɨɞɧɨɝɨ ɦɢɥɥɢɨɧɚ ɜ ɨɞɧɨɣ ɤɥɟɬɤɟ. ɗɧɟɪɝɢɸ ɞɥɹ 

ɨɫɧɨɜɧɵɯ ɠɢɡɧɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɚɧɧɵɟ ɤɥɟɬɤɢ ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɚɧɚɷɪɨɛɧɨɝɨ 

ɝɥɢɤɨɥɢɡɚ, ɨɤɢɫɥɟɧɢɹ ɝɥɸɤɨɡɵ ɜ ɝɟɤɫɨɡɨɦɨɧɨɮɨɫɮɚɬɧɨɦ ɲɭɧɬɟ ɢ ɩɭɬɟɦ 

ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɹ ɜ ɦɢɬɨɯɨɧɞɪɢɹɯ[53].  

ɗɪɢɬɪɨɧɨɦ ɧɚɡɵɜɚɸɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɪɟɥɵɯ ɢ ɧɟɡɪɟɥɵɯ ɷɪɢɬɪɨɰɢɬɨɜ ɜ 

ɤɪɨɜɹɧɨɦ ɪɭɫɥɟ. ȼɩɟɪɜɵɟ ɩɨɧɹɬɢɟ ɷɪɢɬɪɨɧɚ ɩɪɟɞɥɨɠɢɥ ɜ 1913 ɝ. A. Boycott, ɚ 

ɬɚɤɠɟ ɡɚɤɪɟɩɢɥ ɡɚ ɤɪɚɫɧɵɦɢ ɤɪɨɜɹɧɵɦɢ ɤɥɟɬɤɚɦɢ ɩɪɢɜɵɱɧɨɟ ɜɫɟɦ ɧɚɡɜɚɧɢɟ — 

ɷɪɢɬɪɨɰɢɬ. 

Ɂɪɟɥɵɟ ɷɪɢɬɪɨɰɢɬɵ ɥɢɲɟɧɵ ɹɞɪɚ ɢ ɤɥɟɬɨɱɧɵɯ ɨɪɝɚɧɟɥɥ. Ɉɞɧɚɤɨ ɢɯ 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɤɪɚɫɧɨɦ ɤɨɫɬɧɨɦ ɦɨɡɝɟ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ 

ɢɦɟɸɬ ɹɞɪɨ, ɧɨ ɬɟɪɹɸɬ ɟɝɨ ɩɨ ɦɟɪɟ ɫɨɡɪɟɜɚɧɢɹ. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ 

ɫɨɡɪɟɜɚɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜɧɟɨɛɯɨɞɢɦɨ ɞɨɫɬɚɬɨɱɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɠɟɥɟɡɚ, 

ɜɢɬɚɦɢɧɨɜ ȼ6, ȼ9, B12. ȼ ɤɨɫɬɧɨɦ ɦɨɡɝɟ ɫɨɞɟɪɠɚɧɢɟ ɤɥɟɬɨɤ ɷɪɢɬɪɨɢɞɧɨɝɨ ɪɹɞɚ 

ɤɨɥɟɛɥɟɬɫɹ ɨɬ 14 ɞɨ 26% [37]. 

ȼ ɧɨɪɦɟ ɩɨɩɭɥɹɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ, ɢ ɩɪɢ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 85–97 % ɷɪɢɬɪɨɰɢɬɨɜ ɱɟɥɨɜɟɤɚ ɢɦɟɸɬ ɮɨɪɦɭ 

ɞɜɨɹɤɨɜɨɝɧɭɬɨɝɨ ɞɢɫɤɚ ɫ ɭɩɥɨɬɧɟɧɢɹɦɢ ɩɨ ɤɪɚɹɦ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɜɩɚɞɢɧɨɣ, ɧɚ 

ɤɨɬɨɪɭɸ ɩɪɢɯɨɞɢɬɫɹ 35–55% ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɜɨɣɫɬɜɭ ɨɧɢ, 
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ɢɦɟɹ ɪɚɡɦɟɪ 7–8 ɦɤɦ, ɦɨɝɭɬ ɩɪɨɧɢɤɚɬɶ ɜ ɤɪɨɜɟɧɨɫɧɵɟ ɤɚɩɢɥɥɹɪɵ ɞɢɚɦɟɬɪɨɦ 

ɦɟɧɟɟ 6 ɦɤɦ [9, 59]. ɉɨɞɞɟɪɠɚɧɢɟ ɞɢɫɤɨɜɢɞɧɨɣ ɮɨɪɦɵ ɨɛɭɫɥɨɜɥɟɧɨ 

ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɨɫɦɨɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ ɜɧɭɬɪɢ ɤɥɟɬɤɢ, ɫɨɫɬɨɹɧɢɟɦ ɦɟɦɛɪɚɧɵ, 

ɫɬɪɨɦɵ ɷɪɢɬɪɨɰɢɬɚ ɢ ɪɚɛɨɬɨɣ Na+–ɧɚɫɨɫɚ. Ⱦɢɫɤɨɨɛɪɚɡɧɚɹ ɮɨɪɦɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ ɨɬɧɨɲɟɧɢɟɦ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɨɛɴɟɦɭ. ȼ ɬɚɤɢɯ 

ɭɫɥɨɜɢɹɯ ɦɨɥɟɤɭɥɚ ɝɟɦɨɝɥɨɛɢɧɚ ɧɚɯɨɞɢɬɫɹ ɛɥɢɡɤɨ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɝɚɡɨɨɛɦɟɧɚ[19]. 

Ɇɟɦɛɪɚɧɚ ɷɪɢɬɪɨɰɢɬɨɜ ɫɨɫɬɨɢɬ ɢɡ ɦɨɡɚɣɤɢ ɛɟɥɤɨɜ, ɥɢɩɨɩɪɨɬɟɢɧɨɜ ɢ 

ɝɥɢɤɨɩɪɨɬɟɢɧɨɜ ɢ, ɜɨɡɦɨɠɧɨ, ɱɢɫɬɨ ɥɢɩɢɞɧɵɯ ɭɱɚɫɬɤɨɜ. Ɍɨɥɳɢɧɚ ɦɟɦɛɪɚɧɵ 

ɤɥɟɬɤɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɚ 10 ɧɦ. Ʉɥɟɬɨɱɧɭɸ ɦɟɦɛɪɚɧɭ ɷɪɢɬɪɨɰɢɬɚ ɭɫɥɨɜɧɨ 

ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɫɥɨɹ. ɇɚɪɭɠɧɵɣ ɫɥɨɣ ɨɛɪɚɡɨɜɚɧ ɝɥɢɤɨɩɪɨɬɟɢɧɚɦɢ ɢ 

ɫɨɞɟɪɠɢɬ ɤɨɦɩɥɟɤɫɵ ɤɨɧɰɟɜɵɯ ɨɬɞɟɥɨɜ ɚɧɬɢɝɟɧɨɜ. ɉɨɜɟɪɯɧɨɫɬɶ ɦɟɦɛɪɚɧɵ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɦɧɨɝɨɦɟɪɧɭɸ ɫɬɪɭɤɬɭɪɭ. ɗɬɚ ɫɬɪɭɤɬɭɪɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɝɨɦɨɝɟɧɧɨɫɬɶɸ ɦɟɦɛɪɚɧɵ, ɟɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɢ ɲɢɪɨɤɢɦ 

ɫɩɟɤɬɪɨɦ ɛɟɥɤɨɜ. ɋɪɟɞɧɢɣ ɫɥɨɣ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ ɨɛɪɚɡɭɟɬ ɥɢɩɢɞɧɵɣ 

ɛɢɫɥɨɣ, ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ ɦɟɦɛɪɚɧɵ ɫɨɫɬɨɢɬ ɢɡ ɛɟɥɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɦɨɥɟɤɭɥɚɦɢ 

ɝɥɢɤɨɥɢɬɢɱɟɫɤɢɯ ɮɟɪɦɟɧɬɨɜ, ɝɟɦɨɝɥɨɛɢɧɚ ɢ ɛɟɥɤɨɜ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬ 

ɰɢɬɨɫɤɟɥɟɬ. Ɇɟɦɛɪɚɧɚ ɷɪɢɬɪɨɰɢɬɚ ɫɨ ɜɪɟɦɟɧɟɦ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɟɟ ɷɥɚɫɬɢɱɧɨɣ, 

ɩɨɷɬɨɦɭ ɩɨ ɦɟɪɟ ɫɬɚɪɟɧɢɹ ɷɪɢɬɪɨɰɢɬɵ ɭɬɪɚɱɢɜɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɞɟɮɨɪɦɚɰɢɢɢ 

ɩɨ ɢɫɬɟɱɟɧɢɢ ɫɪɨɤɚ ɠɢɡɧɢ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 120 ɫɭɬɨɤ [4, 

5].ɗɪɢɬɪɨɩɨɷɡ, ɬɨ ɟɫɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɷɪɢɬɪɨɰɢɬɨɜ, ɜ ɷɦɛɪɢɨɧɚɥɶɧɨɦ ɩɟɪɢɨɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɠɟɥɬɨɱɧɨɦ ɦɟɲɤɟ, ɩɟɱɟɧɢ ɢ ɫɟɥɟɡɟɧɤɟ. ɋ 7–ɨɝɨ ɦɟɫɹɰɚ 

ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɩɨɫɥɟ ɪɨɠɞɟɧɢɹ ɷɬɭ ɮɭɧɤɰɢɸ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 

ɜɵɩɨɥɧɹɟɬ ɤɪɚɫɧɵɣ ɤɨɫɬɧɵɣ ɦɨɡɝ. 

Ⱦɨ 18–ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ ɤɪɚɫɧɵɣ ɤɨɫɬɧɵɣ ɦɨɡɝ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɨ ɜɫɟɯ 

ɤɪɭɩɧɵɯ ɤɨɫɬɹɯ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɨɧ ɩɨɫɬɟɩɟɧɧɨ ɡɚɦɟɳɚɟɬɫɹ ɠɢɪɨɜɨɣ ɬɤɚɧɶɸ, 

ɫɨɯɪɚɧɹɹɫɶ ɥɢɲɶ ɜ ɩɥɨɫɤɢɯ ɤɨɫɬɹɯ. ɍ ɜɡɪɨɫɥɵɯ ɨɫɧɨɜɧɵɦ ɞɟɩɨ ɤɪɚɫɧɨɝɨ 

ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ ɹɜɥɹɸɬɫɹ ɝɪɟɛɟɧɶ ɩɨɞɜɡɞɨɲɧɨɣ ɤɨɫɬɢ ɢ ɝɪɭɞɢɧɚ [19]. ȼ ɫɪɟɞɧɟɦ 

ɨɤɨɥɨ 100 ɦɢɥɥɢɚɪɞɨɜ ɧɨɜɵɯ ɤɥɟɬɨɤ ɜ ɫɭɬɤɢ ɨɛɪɚɡɭɟɬɫɹ ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ. 
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ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɷɪɢɬɪɨɩɨɷɡɚ, ɪɟɝɭɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɪɢ ɭɱɚɫɬɢɢ ɝɨɪɦɨɧɚ ɷɪɢɬɪɨɩɨɷɬɢɧɚ. ɗɬɚ 

ɫɢɫɬɟɦɚ ɫɚɦɨɪɟɝɭɥɢɪɭɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɧɨɪɦɚɥɶɧɨɦ, ɡɞɨɪɨɜɨɦ 

ɫɨɫɬɨɹɧɢɢ ɨɪɝɚɧɢɡɦɚ ɫɤɨɪɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɫɬɧɵɦ ɦɨɡɝɨɦ ɧɨɜɵɯ 

ɷɪɢɬɪɨɰɢɬɨɜ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɫɤɨɪɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɫɬɚɪɵɯ, ɬɨ 

ɟɫɬɶ ɱɬɨɛɵ ɭɪɨɜɟɧɶ ɝɟɦɨɝɥɨɛɢɧɚ ɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɤɪɨɜɢ ɨɫɬɚɜɚɥɫɹ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɩɨɫɬɨɹɧɧɵɦ[57].  

ɗɪɢɬɪɨɩɨɷɬɢɧ – ɝɨɪɦɨɧ ɩɨɱɟɤ, ɹɜɥɹɸɳɢɣɫɹ ɪɨɫɬɨɜɵɦ ɮɚɤɬɨɪɨɦ ɤɥɟɬɨɤ 

ɷɪɢɬɪɨɢɞɧɨɝɨ ɪɨɫɬɤɚ. Ⱦɚɧɧɵɣ ɝɨɪɦɨɧ ɩɨɫɬɨɹɧɧɨ ɫɟɤɪɟɬɢɪɭɟɬɫɹ ɜ ɧɟɛɨɥɶɲɢɯ 

ɤɨɥɢɱɟɫɬɜɚɯ ɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɫɤɨɪɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɤɪɚɫɧɵɯ ɤɥɟɬɨɤ ɱɟɪɟɡ 

ɨɬɪɢɰɚɬɟɥɶɧɨ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ.  ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɧɧɨɝɨ ɝɨɪɦɨɧɚ ɫɤɨɪɨɫɬɶ 

ɩɪɨɞɭɤɰɢɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜɨɡɪɚɫɬɚɟɬ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɨɧɢ ɪɚɧɶɲɟ ɜɪɟɦɟɧɢ ɦɨɝɭɬ 

ɩɨɤɢɞɚɬɶ ɤɨɫɬɧɵɣ ɦɨɡɝ ɢ ɜ ɤɪɨɜɢ ɩɨɹɜɥɹɸɬɫɹ ɧɟɡɪɟɥɵɟ ɷɪɢɬɪɨɰɢɬɵ [56].   

Ɋɟɬɢɤɭɥɨɰɢɬɵ, ɩɨɫɥɟɞɧɢɣ ɷɬɚɩ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɟɡɪɟɥɵɯ ɷɪɢɬɪɨɰɢɬɨɜ ɜ 

ɡɪɟɥɵɟ, ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɷɪɢɬɪɨɰɢɬɵ ɱɟɪɟɡ 1–3 ɫɭɬɨɤ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɥɧɚɹ ɞɟɝɪɚɞɚɰɢɹ ɪɢɛɨɫɨɦ, ɱɚɫɬɢɱɧɨɟ ɧɚɪɭɲɟɧɢɟ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ ɢ 

ɢɡɛɢɪɚɬɟɥɶɧɵɣ ɪɚɫɩɚɞ ɤɥɸɱɟɜɵɯ ɮɟɪɦɟɧɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɨɪɝɚɧɟɥɥɚɯ 

ɰɢɬɨɩɥɚɡɦɵ. ɗɬɚ «ɞɟɝɪɚɞɚɰɢɹ», ɛɟɡɭɫɥɨɜɧɨ, ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɛɨɥɟɟ ɭɫɩɟɲɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ ɷɪɢɬɪɨɰɢɬɨɦ ɫɜɨɟɣ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɢ–ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɨɜ ɤ ɦɟɫɬɭ 

ɝɚɡɨɨɛɦɟɧɚ. ȼ ɧɨɪɦɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɬɢɤɭɥɨɰɢɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 0,5–1,5 %. 

1.6 Ʌɟɣɤɨɰɢɬɚɪɧɚя ɮɨɪɦɭɥɚ 

Ʌɟɣɤɨɰɢɬɚɪɧɚɹ ɮɨɪɦɭɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 

ɪɚɡɧɵɯ ɜɢɞɨɜ ɥɟɣɤɨɰɢɬɨɜ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɞɫɱɟɬɚ ɢɯ ɜ ɦɚɡɤɟ 

ɤɪɨɜɢ. Ʌɟɣɤɨɝɪɚɦɦɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɥɹɬɶ ɢ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɦɧɨɝɢɟ 

ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɨɪɝɚɧɢɡɦɟ. Ʌɟɣɤɨɝɪɚɦɦɚ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɜ 

ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ, ɬɚɤ ɢ ɜ ɚɛɫɨɥɸɬɧɵɯ ɱɢɫɥɚɯ. Ɉɛɴɟɤɬɚɦɢ ɧɚɛɥɸɞɟɧɢɹ 

ɩɪɢ ɞɚɧɧɨɦ ɩɨɞɫɱɟɬɟ ɹɜɥɹɸɬɫɹ: ɧɟɣɬɪɨɮɢɥɵ, ɛɚɡɨɮɢɥɵ, ɷɨɡɢɧɨɮɢɥɵ, ɦɨɧɨɰɢɬɵ 

ɢ ɥɢɦɮɨɰɢɬɵ [34].  
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ɂɫɫɥɟɞɨɜɚɧɢɟ ɧɟɣɬɪɨɮɢɥɨɜ ɩɪɢ ɞɚɧɧɨɦ ɚɧɚɥɢɡɟ ɢɦɟɟɬ ɜɚɠɧɨɟ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɧɚɥɢɱɢɟ ɢɥɢ ɫɤɨɪɨɫɬɢ 

ɪɚɡɜɢɬɢɹ ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɉɪɢ ɫɞɜɢɝɟ ɥɟɣɤɨɰɢɬɚɪɧɨɣ ɮɨɪɦɭɥɵ ɜɥɟɜɨ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 

ɩɚɥɨɱɤɨɹɞɟɪɧɵɯ (ɧɟɡɪɟɥɵɯ)ɧɟɣɬɪɨɮɢɥɨɜ. Ⱦɚɧɧɵɣ ɫɞɜɢɝ ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶ ɧɚ 

ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ ɢ ɧɟɤɪɨɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɢɧɮɟɤɰɢɨɧɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɢ 

ɨɬɪɚɜɥɟɧɢɹ. 

ɋɞɜɢɝ ɥɟɣɤɨɝɪɚɦɦɵ ɜɩɪɚɜɨ ɝɨɜɨɪɢɬ ɨ ɩɪɟɨɛɥɚɞɚɧɢɢ ɫɟɝɦɟɧɬɨɹɞɟɪɧɵɯ 

(ɡɪɟɥɵɯ) ɧɟɣɬɪɨɮɢɥɨɜ ɧɚɞ (ɧɟɡɪɟɥɵɦɢ) ɩɚɥɨɱɤɨɹɞɟɪɧɵɦɢ. Ⱦɚɧɧɵɣ ɫɞɜɢɝ ɦɨɠɟɬ 

ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɥɭɱɟɜɨɣ ɛɨɥɟɡɧɢ, ɧɟɞɨɫɬɚɬɤɟ ɜɢɬɚɦɢɧɚ ȼ12, ɛɨɥɟɡɧɹɯ 

ɩɟɱɟɧɢ ɢ ɩɨɱɟɤ. 

ɍɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɧɟɣɬɪɨɮɢɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɡɧɚɤɨɦ ɦɧɨɝɢɯ 

ɩɚɬɨɥɨɝɢɣ. ȿɝɨ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɪɚɡɥɢɱɧɵɯ 

ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɹɯ, ɪɚɤɨɜɵɯ ɨɩɭɯɨɥɟɣ, ɪɟɜɦɚɬɢɡɦɟ, ɝɢɩɟɪɝɥɢɤɟɦɢɢ 

ɩɪɢ ɫɚɯɚɪɧɨɦ ɞɢɚɛɟɬɟ ɢ ɬ.ɞ. ɉɨɫɥɟ ɬɹɠɟɥɵɯ ɷɦɨɰɢɨɧɚɥɶɧɵɯ, ɮɢɡɢɱɟɫɤɢɯ ɢ 

ɛɨɥɟɜɵɯ ɧɚɝɪɭɡɨɤ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɧɟɣɬɪɨɮɢɥɨɜ [47].   

ɇɨɪɦɚɥɶɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: ɫɟɝɦɟɧɬɨɹɞɟɪɧɵɟ 

ɧɟɣɬɪɨɮɢɥɵ 47-72%, ɩɚɥɨɱɤɨɹɞɟɪɧɵɟ ɧɟɣɬɪɨɮɢɥɵ 1- 6%, ɥɢɦɮɨɰɢɬɵ 19-37%, 

ɦɨɧɨɰɢɬɵ 3-11%,ɷɨɡɢɧɨɮɢɥɵ0,5-5%,ɛɚɡɨɮɢɥɵ 0-1%. 

1.7 Ɇɚɝɧɢɣ 

Ɇɚɝɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɜɵɫɬɭɩɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɢ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɭɱɚɫɬɜɭɟɬ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɩɥɚɫɬɢɱɟɫɤɨɦ ɢ 

ɷɥɟɤɬɪɨɥɢɬɧɨɦ ɨɛɦɟɧɟ. 

ɉɨ ɫɨɞɟɪɠɚɧɢɸ ɜ ɨɪɝɚɧɢɡɦɟ, ɦɚɝɧɢɣ ɡɚɧɢɦɚɟɬ 4-ɨɟ ɦɟɫɬɨ, ɩɨɫɥɟ ɧɚɬɪɢɹ, 

ɤɚɥɢɹ ɢ ɤɚɥɶɰɢɹ. Ɉɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɝɧɢɹ ɜ ɤɥɟɬɤɟ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɟɟ 

ɦɟɬɚɛɨɥɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ[27]. 

ɂɨɧɵ ɦɚɝɧɢɹ ɭɱɚɫɬɜɭɸɬ ɜ ɨɤɢɫɥɟɧɢɢ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɜɵɪɚɛɨɬɤɟ ɷɧɟɪɝɢɢ, 

ɩɨɫɬɪɨɟɧɢɢ ɛɟɥɤɨɜ, ɚ ɬɚɤɠɟ ɦɟɬɚɛɨɥɢɡɦɟ ɝɥɸɤɨɡɵ. Ɇɨɠɧɨ ɞɨɛɚɜɢɬɶ, ɱɬɨ 
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ɞɚɧɧɵɣ ɷɥɟɦɟɧɬ ɹɜɥɹɟɬɫɹ ɤɨɮɚɤɬɨɪɨɦ ɪɚɡɥɢɱɧɵɯ ɮɟɪɦɟɧɬɨɜ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ 

ɤɨɬɨɪɵɯ ɭɬɢɥɢɡɢɪɭɟɬ ȺɌɎ. 

Ɇɚɝɧɢɣ ɹɜɥɹɟɬɫɹ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɨɦ ɤɥɟɬɨɱɧɨɝɨ ɪɨɫɬɚ, 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɩɭɪɢɧɨɜɵɯ ɢ ɩɢɪɢɦɢɞɢɧɨɜɵɯ ɧɭɤɥɟɨɬɢɞɨɜ 

ɞɥɹ ɫɢɧɬɟɡɚ ȾɇɄ ɢ ɊɇɄ[3]. 

Ⱦɚɧɧɵɣ ɢɨɧ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɟɧ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɨɧ ɭɱɚɫɬɜɭɟɬ ɜ ɦɧɨɝɨɫɬɨɪɨɧɧɢɯ ɩɪɨɰɟɫɫɚɯ ɪɟɝɭɥɹɰɢɢ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɫɟɝɨ ɨɪɝɚɧɢɡɦɚ. 

Ɇɚɝɧɢɣ – ɩɪɢɪɨɞɧɵɣ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ ɚɧɬɚɝɨɧɢɫɬ ɤɚɥɶɰɢɹ. ɂɨɧ ɦɚɝɧɢɹ 

ɨɛɪɚɡɭɟɬ ɛɨɥɟɟ ɩɪɨɱɧɵɟ ɫɜɹɡɢ, ɱɟɦ ɢɨɧ ɤɚɥɶɰɢɹ, ɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɚɤɬɢɜɧɵɦ 

ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɜɫɥɟɞɫɬɜɢɟ ɦɟɧɶɲɟɝɨ ɪɚɞɢɭɫɚ ɢɨɧɚ 

ɢ ɛɨɥɶɲɟɣ ɷɧɟɪɝɢɢ ɢɨɧɢɡɚɰɢɢ[1]. 

Ɉɤɚɡɵɜɚɹ ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɨɟ ɤɚɥɶɰɢɸ ɞɟɣɫɬɜɢɟ, ɦɚɝɧɢɣ ɤɨɧɤɭɪɢɪɭɟɬ ɫ 

ɧɢɦ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɤɥɟɬɤɢ. Ɇɚɝɧɢɣ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɞɟɣɫɬɜɢɢ 

ɩɪɨɬɢɜɨɫɜɟɪɬɵɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɤɪɨɜɢ. ɉɪɢ ɧɟɞɨɫɬɚɬɤɟ ɦɚɝɧɢɹ ɜɵɹɜɥɟɧɨ 

ɭɦɟɧɶɲɟɧɢɟ ɜɪɟɦɟɧɢ ɫɜɟɪɬɵɜɚɧɢɹ ɤɪɨɜɢ, ɩɨɜɵɲɟɧɢɟ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, 

ɚɤɬɢɜɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ. Ɇɚɝɧɢɣ ɜɥɢɹɟɬ ɧɚ ɬɨɧɭɫ ɫɨɫɭɞɢɫɬɨɣ 

ɫɬɟɧɤɢ, ɫɩɨɫɨɛɫɬɜɭɹ ɟё ɞɢɥɚɬɚɰɢɢ. ɇɢɡɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɧɟɤɥɟɬɨɱɧɨɝɨ ɦɚɝɧɢɹ 

ɩɪɢɜɨɞɢɬ ɤ ɫɩɚɡɦɭ ɫɨɫɭɞɨɜ. ɇɟɞɨɫɬɚɬɨɤ ɦɚɝɧɢɹ ɜɥɢɹɟɬ ɧɚ ɠɢɪɧɨɤɢɫɥɨɬɧɵɣ 

ɫɨɫɬɚɜ ɥɢɩɢɞɨɜ: ɩɪɢ ɞɟɮɢɰɢɬɟ ɦɚɝɧɢɹ ɜ ɤɪɨɜɢ ɩɨɜɵɲɟɧɨ ɫɨɞɟɪɠɚɧɢɟ 

ɬɪɢɝɥɢɰɟɪɢɞɨɜ, ɯɢɥɨɦɢɤɪɨɧɨɜ, ɥɢɩɨɩɪɨɬɟɢɞɨɜ ɨɱɟɧɶ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ ɢ 

ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɫɧɢɠɟɧ ɭɪɨɜɟɧɶ ɥɢɩɨɩɪɨɬɟɢɞɨɜ ɜɵɫɨɤɨɣ 

ɩɥɨɬɧɨɫɬɢ. Ɍɚɤɠɟ ɧɟɞɨɫɬɚɬɨɤ ɦɚɝɧɢɹ ɫɧɢɠɚɟɬ ɚɧɬɢɨɤɫɢɞɚɧɬɧɭɸ ɡɚɳɢɬɭ 

ɨɪɝɚɧɢɡɦɚ; ɩɨɜɵɲɚɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɪɝɚɧɢɡɦɚ ɤ ɜɢɪɭɫɧɨɣ ɢ ɛɚɤɬɟɪɢɚɥɶɧɨɣ 

ɢɧɮɟɤɰɢɢ. Ⱦɟɮɢɰɢɬ ɦɚɝɧɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɨɛɳɟɣ 

ɢɦɦɭɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɪɚɡɥɢɱɧɵɯ 

ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ[19]. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɝɧɢɹ ɜ ɨɪɝɚɧɢɡɦɟ ɜɡɪɨɫɥɨɝɨ ɱɟɥɨɜɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 24–

25 ɝ. ɇɚɢɛɨɥɶɲɚɹ ɟɝɨ ɱɚɫɬɶ – 60% – ɫɨɞɟɪɠɢɬɫɹ ɜ ɤɨɫɬɹɯ, ɮɨɪɦɢɪɭɹ ɜ 

ɫɨɞɪɭɠɟɫɬɜɟ ɫ ɤɚɥɶɰɢɟɦ ɢɯ ɫɬɪɭɤɬɭɪɭ. ɇɚɢɛɨɥɶɲɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɚɝɧɢɹ 
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ɫɨɞɟɪɠɢɬɫɹ ɜ ɬɤɚɧɹɯ ɫ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɦɢ ɨɛɦɟɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɦɚɝɧɢɹ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɫɨɫɬɚɜɥɹɟɬ ɜ ɧɨɪɦɟ 0,75–0,95 ɦɦɨɥɶ/ɥ. 

Ɉɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɢɨɧɵ Mg ɢɦɟɸɬ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɬɪɚɧɫɦɟɦɛɪɚɧɧɨɝɨ 

ɩɨɬɟɧɰɢɚɥɚ. Ɉɧ ɫɩɨɫɨɛɟɧ ɩɨɞɚɜɥɹɬɶ ɚɜɬɨɦɚɬɢɡɦ, ɩɪɨɜɨɞɢɦɨɫɬɶ ɢ ɜɨɡɛɭɞɢɦɨɫɬɶ, 

ɭɜɟɥɢɱɢɜɚɬɶ ɚɛɫɨɥɸɬɧɭɸ ɢ ɭɤɨɪɚɱɢɜɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɪɟɮɪɚɤɬɟɪɧɨɫɬɶ ɜ 

ɬɤɚɧɹɯ (ɦɢɨɤɚɪɞ, ɦɢɨɦɟɬɪɢɣ). 

1.8 Ʉɚɥɶɰɢɣ 

Ʉɚɥɶɰɢɣ ɹɜɥɹɟɬɫɹ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɦ ɤɚɬɢɨɧɨɦ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɟɝɨ ɜɯɨɞɢɬ 

ɜ ɫɨɫɬɚɜ ɤɨɫɬɧɨɣ ɬɤɚɧɢ. ɋɚ ɜ ɨɪɝɚɧɢɡɦɟ ɧɚɯɨɞɢɬɫɹ ɜ ɬɪɟɯ ɮɨɪɦɚɯ: ɫɜɹɡɚɧɧɵɣ ɫ 

ɛɟɥɤɨɦ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɫ ɚɥɶɛɭɦɢɧɨɦ; ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɫ ɫ ɛɢɤɚɪɛɨɧɚɬɨɦ, 

ɥɚɤɬɚɬɨɦ, ɮɨɫɮɚɬɨɦ ɢ ɰɢɬɪɚɬɨɦ; ɢɨɧɢɡɢɪɨɜɚɧɧɨɦ ɜɢɞɟ (ɋɚ++). ɂɦɟɧɧɨ 

ɢɨɧɢɡɢɪɨɜɚɧɧɚɹ ɮɪɚɤɰɢɹ ɨɛɥɚɞɚɟɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ[3].  

Ɉɫɧɨɜɧɨɟ ɞɟɩɨ ɤɚɥɶɰɢɹ - ɤɨɫɬɧɚɹ ɬɤɚɧɶ.ȼ ɷɪɢɬɪɨɰɢɬɚɯ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ 

ɫɥɟɞɵ ɤɚɥɶɰɢɹ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɩɥɚɡɦɟ ɫɨɞɟɪɠɚɧɢɟ ɟɝɨ ɫɨɫɬɚɜɥɹɟɬ 2,25–2,80 

ɦɦɨɥɶ/ɥ.Ʉɚɥɶɰɢɣ ɩɪɢɧɢɦɚɟɬ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɩɪɨɰɟɫɫɚɯ ɧɟɪɜɧɨ-ɦɵɲɟɱɧɨɣ 

ɜɨɡɛɭɞɢɦɨɫɬɢ (ɤɚɤ ɚɧɬɚɝɨɧɢɫɬ ɢɨɧɨɜ Ʉ+), ɦɵɲɟɱɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ, ɫɜɟɪɬɵɜɚɧɢɹ 

ɤɪɨɜɢ, ɨɛɪɚɡɭɟɬ ɫɬɪɭɤɬɭɪɧɭɸ ɨɫɧɨɜɭ ɤɨɫɬɧɨɝɨ ɫɤɟɥɟɬɚ, ɜɥɢɹɟɬ ɧɚ 

ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ ɢ ɬ.ɞ.  

Ɉɬɱɟɬɥɢɜɨɟ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɤɚɥɶɰɢɹ ɜ ɩɥɚɡɦɟ ɤɪɨɜɢ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ 

ɪɚɡɜɢɬɢɢ ɨɩɭɯɨɥɟɣ ɜ ɤɨɫɬɹɯ, ɝɢɩɟɪɩɥɚɡɢɢ ɢɥɢ ɚɞɟɧɨɦɟ ɩɚɪɚɳɢɬɨɜɢɞɧɵɯ ɠɟɥɟɡ. 

ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɤɚɥɶɰɢɣ ɩɨɫɬɭɩɚɟɬ ɜ ɩɥɚɡɦɭ ɢɡ ɤɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɫɬɚɧɨɜɹɬɫɹ 

ɥɨɦɤɢɦɢ. ȼɚɠɧɨɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɹ ɤɚɥɶɰɢɹ 

ɩɪɢ ɝɢɩɨɤɚɥɴɰɢɟɦɢɢ. ɋɨɫɬɨɹɧɢɟ ɝɢɩɨɤɚɥɶɰɢɟɦɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɝɢɩɨ- 

ɩɚɪɚɬɢɪɟɨɡɟ. ɇɚɪɭɲɟɧɢɟ ɮɭɧɤɰɢɢ ɩɚɪɚɳɢɬɨɜɢɞɧɵɯ ɠɟɥɟɡ ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ 

ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɢɨɧɢɡɢɪɨɜɚɧɧɨɝɨ ɤɚɥɶɰɢɹ ɜ ɤɪɨɜɢ, ɱɬɨ ɦɨɠɟɬ 

ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɭɞɨɪɨɠɧɵɦɢ ɩɪɢɫɬɭɩɚɦɢ[7]. 
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1.9 Ⱦɢɮɮɭɡɧɵɣ ɬɨɤɫɢɱɟɫɤɢɣ ɡɨɛ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ȾɌɁ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɨɪɝɚɧɨɫɩɟɰɢɮɢɱɟɫɤɨɟ 

ɚɭɬɨɢɦɦɭɧɧɨɟ ɝɟɧɟɬɢɱɟɫɤɢ ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, ɤɨɬɨɪɨɟ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɹɜɥɟɧɢɟɦ ɚɭɬɨɚɧɬɢɬɟɥ ɤ ɪɟɰɟɩɬɨɪɚɦ ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ 

ɦɟɦɛɪɚɧ ɬɢɪɟɨɰɢɬɨɜ, ɛɥɢɡɤɢɦ ɤ ɪɟɰɟɩɬɨɪɚɦ ɬɢɪɟɨɬɪɨɩɢɧɚ. ɗɬɢ ɚɭɬɨɚɧɬɢɬɟɥɚ 

ɩɨɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ ɬɢɪɟɨɫɬɢɦɭɥɢɪɭɸɳɢɯ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ[44]. 

Ɂɚɛɨɥɟɜɚɧɢɟ ɩɪɨɜɨɰɢɪɭɸɬ ɨɫɬɪɵɟ ɢ ɯɪɨɧɢɱɟɫɤɢɟ ɢɧɮɟɤɰɢɢ, ɡɚɛɨɥɟɜɚɧɢɹ 

ɝɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɨɣ ɫɢɫɬɟɦɵ, ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɚɹ ɬɪɚɜɦɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɪɚɡɜɢɬɢɟɦ ɷɧɰɟɮɚɥɢɬɚ, ɩɨɪɚɠɟɧɢɟ ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ ɧɟɪɜɨɜ, ɩɟɪɟɝɪɟɜɚɧɢɟ 

ɨɪɝɚɧɢɡɦɚ (ɢɡɛɵɬɨɱɧɚɹ ɢɧɫɨɥɹɰɢɹ ɢ ɬ. ɞ.), ɛɟɪɟɦɟɧɧɨɫɬɶ, ɩɪɢɟɦ ɛɨɥɶɲɢɯ ɞɨɡ 

ɣɨɞɚ. ɉɪɢ ɬɹɠɟɥɨɣ ɮɨɪɦɟ ɞɢɮɮɭɡɧɨɝɨ ɬɨɤɫɢɱɟɫɤɨɝɨ ɡɨɛɚ ɦɨɠɟɬ ɛɵɬɶ ɭɝɧɟɬɟɧɚ 

ɮɭɧɤɰɢɹ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɚɡɜɢɜɚɸɬɫɹ ɚɧɟɦɢɹ ɢ ɥɟɣɤɨɩɟɧɢɹ[13]. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɚɭɬɨɢɦɦɭɧɧɵɣ ɬɢɪɟɨɬɨɤɫɢɤɨɡ, ɤɨɬɨɪɵɣ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɢɡɛɵɬɨɱɧɨɣ ɫɟɤɪɟɰɢɟɣ ɬɢɪɟɨɢɞɧɵɯ ɝɨɪɦɨɧɨɜ, ɚ ɬɚɤɠɟ 

ɞɢɮɮɭɡɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ. 

Ʉɥɸɱɟɜɚɹ ɪɨɥɶ ɜ ɪɚɡɜɢɬɢɢ ɞɚɧɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ ɨɬɜɨɞɢɬɫɹ ɧɚɪɭɲɟɧɢɸ ɜɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɥɢɦɮɨɰɢɬɚɪɧɨɣ ɢɧɮɢɥɶɬɪɚɰɢɢ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ. ɂɧɮɢɥɶɬɪɚɰɢɹ 

ɥɢɦɮɨɰɢɬɚɦɢ ɫɬɢɦɭɥɢɪɭɟɬɫɹ ɩɪɨɥɢɮɟɪɚɰɢɟɣ ɬɢɪɟɨɰɢɬɨɜ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ 

ɱɟɪɟɡ ɚɞɝɟɡɢɸ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ ɚɞɝɟɡɢɜɧɵɯ ɦɨɥɟɤɭɥ-1, ɚ ɬɚɤɠɟ 

ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɧɬɢɝɟɧɚ-1. ɗɬɨ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɮɚɤɬɨɪɨɦ, 

ɩɪɢɜɨɞɹɳɢɦ ɤ ɭɜɟɥɢɱɟɧɢɸ ɨɛɴɟɦɚ ɠɟɥɟɡɵ ɢ ɪɚɡɜɢɬɢɸ ɡɨɛɚ ɩɪɢ ȾɌɁ[11]. 

Ƚɢɩɟɪɩɥɚɡɢɹ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ ɢ ɩɨɜɵɲɟɧɧɚɹ ɩɪɨɞɭɤɰɢɹ ɟɟ ɝɨɪɦɨɧɨɜ, 

ɫɜɹɡɚɧɵ ɚɭɬɨɢɦɦɭɧɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɩɪɢ ȾɌɁ, ɧɨ ɜ ɩɚɬɨɝɟɧɟɡɟ ɨɫɬɚɸɬɫɹ ɧɟ 

ɫɨɜɫɟɦ ɢɡɭɱɟɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɚɡɥɢɱɧɵɯ ɡɜɟɧɶɟɜ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ ɫ 

ɬɢɪɟɨɢɞɧɵɦɢ ɚɧɬɢɝɟɧɚɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɭɜɟɥɢɱɟɧɢɹ 

ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ, ɫɨɱɟɬɚɧɢɸ ɫ ɨɮɬɚɥɶɦɨɩɚɬɢɟɣ ɢɥɢ ɩɪɟɬɢɛɢɚɥɶɧɨɣ 

ɦɢɤɫɟɞɟɦɨɣ [51]. 
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ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ȾɌɁ, ɧɨ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɨɣ 

ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɥɨɠɟɧɧɚɹ ɇɢɤɨɥɚɟɜɵɦ Ɉ.ȼ. ɜ 1995 ɝɨɞɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1- Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɟɩɟɧɢ ɭɜɟɥɢɱɟɧɢɹ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ (ɇɢɤɨɥɚɟɜ 

Ɉ.ȼ., 1955) 

ɋɬɟɩɟɧɶ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

0 ɓɀ ɧɟ ɩɚɥɶɩɢɪɭɟɬɫɹ 

I ɉɚɥɶɩɚɬɨɪɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 

ɩɟɪɟɲɟɣɤɚ ɓɀ 

II  ɉɚɥɶɩɚɬɨɪɧɨ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɭɜɟɥɢɱɟɧɧɵɟ ɛɨɤɨɜɵɟ ɞɨɥɢ 

III ȼɢɡɭɚɥɶɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 

ɓɀ ("ɬɨɥɫɬɚɹ ɲɟɹ") 

IV Ɂɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɓɀ (ɡɨɛ ɹɫɧɨ 

ɜɢɞɟɧ) 

V Ɂɨɛ ɨɝɪɨɦɧɵɯ ɪɚɡɦɟɪɨɜ 

1.9.1 ɋɨɫɬɨяɧɢɟ ɫɢɫɬɟɦɵ ɤɪɨɜɢ ɩɪɢ ȾɌɁ 

Ɍɢɪɟɨɬɨɤɫɢɤɨɡ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɰɢɪɤɭɥɢɪɭɸɳɟɣ 

ɤɪɨɜɢ ɢ ɷɪɢɬɪɨɰɢɬɚɪɧɨɣ ɦɚɫɫɵ. ɉɪɢɱɢɧɨɣ ɭɜɟɥɢɱɟɧɢɹ ɷɪɢɬɪɨɰɢɬɚɪɧɨɣ ɦɚɫɫɵ 

ɫɥɭɠɢɬ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɫɵɜɨɪɨɬɨɱɧɨɝɨ ɷɪɢɬɪɨɩɨɷɬɢɧɚ, ɬ.ɤ. ɢɡɦɟɧɹɟɬɫɹ 

ɫɵɜɨɪɨɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɬɢɪɨɤɫɢɧɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɷɪɢɬɪɨɰɢɬɨɜ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɨɛɧɚɪɭɠɢɜɚɸɬ 

ɭɦɟɧɶɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ ɢ ɪɨɫɬ ɧɚɬɪɢɹ ɜ ɷɪɢɬɪɨɰɢɬɚɯ, ɝɢɩɨɦɚɝɧɢɟɦɢɹ, 

ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɹ, ɝɢɩɟɪɮɨɫɮɚɬɟɦɢɹ[48]. 

ɉɪɢ ɞɢɮɮɭɡɧɨɦ ɬɨɤɫɢɱɟɫɤɨɦ ɡɨɛɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɪɚɠɟɧɧɚɹ 

ɝɢɩɟɪɥɢɩɢɞɟɦɢɹ: ɨɛɳɢɣ ɯɨɥɟɫɬɟɪɢɧ ɢ ɬɪɢɝɥɢɰɟɪɢɞɵ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ 

ɩɪɟɜɵɲɚɸɬ ɩɨɤɚɡɚɬɟɥɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɧɨɪɦɵ. 

Ɉɞɧɢɦ ɢɡ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚɪɭɲɟɧɢɹ ɮɭɧɤɰɢɢ ɓɀ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɥɢɩɢɞɨɜ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ. ɉɪɨɢɫɯɨɞɢɬ ɧɚɪɭɲɟɧɢɟ ɧɨɪɦɚɥɶɧɵɯ 
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ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ɠɢɪɨɜɨɝɨ ɨɛɦɟɧɚ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɮɨɪɦ 

ɥɢɩɢɞɨɜ. ȼɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɏɋ, ɌȽ, Ʌɉɇɉ ɢ ɅɉɈɇɉɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɥɢɩɢɞɧɨɝɨ ɫɩɟɤɬɪɚ, ɫɦɟɧɚ ɢɯ ɫɬɪɭɤɬɭɪɵ, 

ɪɚɡɜɢɬɢɟ ɞɢɫɥɢɩɢɞɟɦɢɢ[12]. 

1.10ɉɟɪɢɬɨɧɢɬ 

ɉɟɪɢɬɨɧɢɬ – ɜɨɫɩɚɥɟɧɢɟ ɩɚɪɢɟɬɚɥɶɧɨɝɨ ɢ ɜɢɫɰɟɪɚɥɶɧɨɝɨ ɥɢɫɬɤɨɜ 

ɛɪɸɲɢɧɵ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɬɪɚɜɥɟɧɢɟɦ ɨɪɝɚɧɢɡɦɚ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɦ 

ɧɚɪɭɲɟɧɢɟɦ ɪɚɛɨɬɵ ɦɧɨɝɢɯ ɨɪɝɚɧɨɜ ɢ ɫɢɫɬɟɦ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɟɪɢɬɨɧɢɬ ɹɜɥɹɟɬɫɹ 

ɨɫɥɨɠɧɟɧɢɟɦ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɬɪɚɜɦ ɛɪɸɲɧɨɣ ɩɨɥɨɫɬɢ. ɗɬɢɨɥɨɝɢɟɣ ɩɟɪɢɬɨɧɢɬɚ 

ɨɛɵɱɧɨ ɫɥɭɠɢɬ ɛɚɤɬɟɪɢɚɥɶɧɵɣ ɜɨɡɛɭɞɢɬɟɥɶ, ɧɚɩɪɢɦɟɪ, ɤɢɲɟɱɧɚɹ ɩɚɥɨɱɤɚ ɢ 

ɩɚɬɨɝɟɧɧɵɟ ɤɨɤɤɢ. ȼɨ ɜɪɟɦɹ ɩɟɪɢɬɨɧɢɬɚ ɩɪɨɢɫɯɨɞɢɬ 

ɨɛɳɚɹ ɢɧɬɨɤɫɢɤɚɰɢɹ ɨɪɝɚɧɢɡɦɚ[31].  

ȼ ɬɹɠёɥɨɣ ɫɬɚɞɢɢ ɩɟɪɢɬɨɧɢɬɚ ɧɚ ɮɨɧɟ ɢɧɬɨɤɫɢɤɚɰɢɢ ɜɨɡɦɨɠɧɨ ɪɚɡɜɢɬɢɟ 

ɨɫɬɪɨɣ ɩɨɱɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ, ɜ ɩɨɱɟɱɧɵɯ ɤɚɧɚɥɶɰɚɯ ɫɤɚɩɥɢɜɚɟɬɫɹ 

ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɛɟɥɨɤ, ɜ ɦɨɱɟ ɩɨɹɜɥɹɸɬɫɹ ɡɟɪɧɢɫɬɵɟ ɰɢɥɢɧɞɪɵ [30]. 

1.10.1 ɗɪɢɬɪɨɰɢɬɵ ɩɪɢ ɩɟɪɢɬɨɧɢɬɟ 

ɋɟɝɨɞɧɹ ɦɨɠɧɨ ɫ ɭɛɟɞɢɬɟɥɶɧɨɫɬɶɸ ɭɬɜɟɪɠɞɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɷɪɢɬɪɨɰɢɬɵ 

ɜɨɜɥɟɤɚɸɬɫɹ ɜ ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɟ ɬɨɥɶɤɨ ɩɪɢ ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɢɯ 

ɡɚɛɨɥɟɜɚɧɢɹɯ, ɧɨ ɢ ɩɪɟɬɟɪɩɟɜɚɸɬ ɫɟɪɶɟɡɧɵɟ ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɮɭɧɤɰɢɢ 

ɩɪɢ ɛɨɥɟɡɧɹɯ ɪɚɡɧɨɝɨ ɝɟɧɟɡɚ. ɋɬɪɭɤɬɭɪɧɨ–ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ 

ɷɪɢɬɪɨɰɢɬɨɜ ɜɯɨɞɹɬ ɜ ɰɟɩɶ ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ 

ɩɨɫɬɨɹɧɫɬɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ, ɤɚɤ ɜ ɧɨɪɦɟ, ɬɚɤ ɢ ɜ ɭɫɥɨɜɢɹɯ ɩɚɬɨɥɨɝɢɢ. 

Ɋɚɡɜɢɜɚɸɳɢɣɫɹ «ɨɤɢɫɥɢɬɟɥɶɧɵɣ ɜɡɪɵɜ» ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɩɪɨɰɟɫɫɨɜ 

ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɥɢɩɢɞɨɜ, ɤɚɤ ɜɧɭɬɪɢ ɤɥɟɬɤɢ, ɬɚɤ ɢ ɜ ɟɟ ɦɟɦɛɪɚɧɟ [20]. 

ɍ ɛɨɥɶɧɵɯ ɞɚɧɧɵɦ ɡɚɛɨɥɟɜɚɧɢɟɦ ɩɪɨɢɫɯɨɞɢɬ ɨɛɳɚɹ ɢɧɬɨɤɫɢɤɚɰɢɹ 

ɨɪɝɚɧɢɡɦɚ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɷɪɢɬɪɨɰɢɬɵ ɭɬɪɚɱɢɜɚɸɬ ɫɜɨɸ ɞɜɨɹɤɨɜɨɝɧɭɬɭɸ 

ɮɨɪɦɭ ɢ ɩɪɢɨɛɪɟɬɚɸɬ ɩɚɬɨɥɨɝɢɱɟɫɤɭɸ, ɤɨɬɨɪɚɹ ɫɤɥɨɧɧɚ ɤ ɝɟɦɨɥɢɡɭ.  



35 
 

ɍ ɛɨɥɶɧɵɯ ɫ ɥɟɝɤɨɣ ɮɨɪɦɨɣ ɩɟɪɢɬɨɧɢɬɚ ɫɧɢɠɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ β–

ɫɩɟɤɬɪɢɧɚ ɢ ɩɨɞɮɪɚɤɰɢɢ ɚɧɤɢɪɢɧɚ ɢ ɩɨɜɵɲɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ ɩɨɥɨɫɵ 4.1, 

4.2, ɞɟɦɚɬɢɧɚ ɢ ɬɪɨɩɨɦɢɨɡɢɧɚ, ɩɨɜɵɲɚɟɬɫɹ ɨɛɳɚɹ ɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɚɥɨɧɨɜɨɝɨ ɞɢɚɥɶɞɟɝɢɞɚ [30]. 

ɍ ɛɨɥɶɧɵɯ ɫ ɬɹɠɟɥɨɣ ɮɨɪɦɨɣ ɩɟɪɢɬɨɧɢɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ 

ɤɨɥɢɱɟɫɬɜɨ α–ɫɩɟɤɬɪɢɧɚ, ɚɧɢɨɧɬɪɚɧɫɩɨɪɬɧɨɝɨ ɛɟɥɤɚ, ɛɟɥɤɚ ɩɨɥɨɫɵ 4.5, 

ɝɥɢɰɟɪɚɥɶɞɟɝɢɞ–3–ɮɨɫɮɚɬɞɟɝɢɞɪɨɝɟɧɚɡɵ (Ƚ3ɎȾ) ɢ ɩɨɜɵɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 

ɚɤɬɢɧɚ, ɤɪɨɦɟ ɷɬɨ ɫɧɢɠɚɟɬɫɹ ɨɛɳɚɹ ɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɷɪɢɬɪɨɰɢɬɨɜ ɢ 

ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɶɲɟ ɜɨɡɪɚɫɬɚɟɬ ɜɧɭɬɪɢɤɥɟɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɚɥɨɧɨɜɨɝɨ 

ɞɢɚɥɶɞɟɝɢɞɚ. 

Ɉɛɨɛɳɢɜ ɫɬɪɭɤɬɭɪɧɨ–ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ 

ɨɛɭɜɟɥɢɱɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɦɟɦɛɪɚɧɧɵɯ ɥɢɩɢɞɨɜ, 

ɭɦɟɧɶɲɟɧɢɢ ɩɪɨɱɧɨɫɬɢ ɢ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɷɪɢɬɪɨɰɢɬɚɪɧɨɣ ɦɟɦɛɪɚɧɵ, 

ɩɨɜɵɲɟɧɢɢ ɨɛɳɟɣ ɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ, ɢɯ ɝɥɢɤɨɤɚɥɢɤɫɚ ɢ 

ɫɧɢɠɟɧɢɢ ɢɯ ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɭɫɤɨɪɹɟɬ 

ɩɪɨɰɟɫɫɵ ɫɬɚɪɟɧɢɹ ɤɪɚɫɧɵɯ ɤɥɟɬɨɤ ɤɪɨɜɢ[14]. 
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2 Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

2.1 Ɇɚɬɟɪɢɚɥɵ ɢ ɨɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ɇɚɬɟɪɢɚɥɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨɫɥɭɠɢɥɢ 7 

ɨɛɪɚɡɰɨɜɰɟɥɶɧɨɣ ɤɪɨɜɢ ɩɚɰɢɟɧɬɨɜ ɫ ɩɟɪɢɬɨɧɢɬɨɦɢ 27ɨɛɪɚɡɟɰ ɰɟɥɶɧɨɣ ɤɪɨɜɢ 

ɥɸɞɟɣ ɫ ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ, ɜɡɹɬɨɣ ɧɚɬɨɳɚɤ ɜ ɭɬɪɟɧɧɟɟ ɜɪɟɦɹ 

ɫɭɬɨɤ ɢɡ ɥɨɤɬɟɜɨɣ ɜɟɧɵ.  

Ɇɚɬɟɪɢɚɥɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɥɟɣɤɨɰɢɬɚɪɧɨɣ ɮɨɪɦɭɥɵ ɩɨɫɥɭɠɢɥɢ 13 

ɨɛɪɚɡɰɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɛɨɥɶɧɵɯ ɩɟɪɢɬɨɧɢɬɨɦ ɢ 7 ɨɛɪɚɡɰɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ 

ɛɨɥɶɧɵɯ ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ; 

Ɇɚɬɟɪɢɚɥɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɪɬɢɡɨɥɚ ɩɨɫɥɭɠɢɥɢ 7 

ɨɛɪɚɡɰɨɜ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɥɸɞɟɣ ɫ ɩɟɪɢɬɨɧɢɬɨɦ ɢ 27 ɨɛɪɚɡɰɨɜ ɫɵɜɨɪɨɬɤɢ 

ɤɪɨɜɢ ɛɨɥɶɧɵɯ ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ. 

Ɇɚɬɟɪɢɚɥɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ Ca ɩɨɫɥɭɠɢɥɢ 10 ɨɛɪɚɡɰɨɜ 

ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɥɸɞɟɣ, ɛɨɥɶɧɵɯ ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ. 

Ɇɚɬɟɪɢɚɥɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ Mg ɩɨɫɥɭɠɢɥɢ 10 ɨɛɪɚɡɰɨɜ 

ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɛɨɥɶɧɵɯ ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ.  

2.2 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ, ɛɵɥɢ 

ɩɨɫɬɪɨɟɧɵ ɤɪɢɜɵɟ ɤɢɫɥɨɬɧɨɣ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɢɡɦɟɪɟɧɢɹɯ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɦɟɬɨɞɨɦ ɤɢɫɥɨɬɧɵɯ ɷɪɢɬɪɨɝɪɚɦɦ Ɍɟɪɫɤɨɜɚ–

Ƚɢɬɟɥɶɡɨɧɚ. 

Ʌɟɣɤɨɰɢɬɚɪɧɭɸ ɮɨɪɦɭɥɭ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɹ 

ɨɤɪɚɲɟɧɧɵɯ ɦɚɡɤɨɜ ɤɪɨɜɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɬɪɚɰɢɢ ɤɨɪɬɢɡɨɥɚ ɭ ɛɨɥɶɧɵɯ ɩɟɪɢɬɨɧɢɬɨɦɢ 

ɞɢɮɮɭɡɧɵɦ ɬɨɤɫɢɱɟɫɤɢɦ ɡɨɛɨɦ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɣ ɚɧɚɥɢɡ 

(ɂɎȺ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ ɚɧɬɢɬɟɥ. Ɉɩɪɟɞɟɥɹɥɚɫɶ ɨɩɬɢɱɟɫɤɚɹ 

ɩɥɨɬɧɨɫɬɶ ɤɨɪɬɢɡɨɥɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɢ ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɤɚɥɢɛɪɚɬɨɪɚ 1, 
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2, 3, 4, 5 ɢ 0. Ɉɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɩɪɟɞɟɥɢɥɚɫɶ ɩɪɢɛɨɪɨɦ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ Mg ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ ɛɟɡ ɞɟɩɪɨɬɟɢɧɢɡɚɰɢɢ. 

Ʉɨɧɰɟɧɬɪɚɰɢɸ Ca ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɨɩɪɟɞɟɥɹɥɢ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ 

ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. 

2.2.1 Ɇɟɬɨɞ ɤɢɫɥɨɬɧɵɯ ɷɪɢɬɪɨɝɪɚɦɦ 

ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ ɤɢɫɥɨɬɧɵɯ ɷɪɢɬɪɨɝɪɚɦɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 

ɭɛɵɥɢ ɷɪɢɬɪɨɰɢɬɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɟɦɨɥɢɡɚ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ 

ɜɪɟɦɟɧɢ ɞɨ ɩɨɥɧɨɝɨ ɨɤɨɧɱɚɧɢɹ ɭɛɵɥɢ. ȼɪɟɦɹ ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɤɢɫɥɨɬɧɨɣ 

ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤɥɟɬɨɤ [10]. 

Ɂɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɞɟɥɚɟɦ ɪɚɫɬɜɨɪ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ 0,9%. ɋɬɚɧɞɚɪɬɧɵɣ 

ɪɚɫɬɜɨɪ ɝɟɦɨɥɢɬɢɤɚ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɢɡ ɮɢɤɫɚɧɚɥɚ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɢ ɯɥɨɪɢɞɚ 

ɧɚɬɪɢɹ. 

ɂɡɦɟɪɟɧɢɟ ɤɢɧɟɬɢɤɢ ɝɟɦɨɥɢɡɚ ɩɪɨɢɡɜɨɞɢɥɢ ɧɚ ɭɫɬɚɧɨɜɤɟ, ɨɫɧɨɜɨɣ 

ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɤɨɥɨɪɢɦɟɬɪ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɥɟɜɭɸ ɤɸɜɟɬɭ 

ɧɚɥɢɜɚɥɢ ɢɡɨɬɨɧɢɱɟɫɤɢɣ ɪɚɫɬɜɨɪ ɢ ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɩɪɢɛɨɪ ɜ ɧɭɥɟɜɨɟ ɩɨɥɨɠɟɧɢɟ; 

ɝɨɬɨɜɢɥɢ ɫɬɚɧɞɚɪɬɧɭɸ ɜɡɜɟɫɶ ɷɪɢɬɪɨɰɢɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɥɟɜɵɣ ɛɚɪɚɛɚɧ ɩɪɢɛɨɪɚ 

ɜɵɜɨɞɢɥɢ ɧɚ ɩɨɤɚɡɚɧɢɟ 0,700 ɩɨ ɲɤɚɥɟ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ, ɱɬɨ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɜɟɞɟɧɢɸ ɤɪɨɜɢ 1ɧɚ 1000, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɪɚɜɟɧɫɬɜɨ ɫɜɟɬɨɜɵɯ 

ɩɨɬɨɤɨɜ ɧɚɪɭɲɚɟɬɫɹ, ɢ ɫɬɪɟɥɤɚ ɝɚɥɶɜɚɧɨɦɟɬɪɚ ɨɬɤɥɨɧɹɟɬɫɹ ɨɬ ɧɭɥɟɜɨɝɨ 

ɩɨɥɨɠɟɧɢɹ. ȼ ɤɸɜɟɬɭ, ɫɨɞɟɪɠɚɳɭɸ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɬɜɨɪ, ɜɜɨɞɢɥɢ 

ɩɢɩɟɬɤɨɣ ɜɡɜɟɫɶ ɷɪɢɬɪɨɰɢɬɨɜ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧɢ ɫɜɨɢɦ ɪɚɫɫɟɹɧɢɟɦ ɧɟ 

ɭɪɚɜɧɹɥɢɫɜɟɬɨɜɵɟ ɩɨɬɨɤɢ, ɢ ɫɬɪɟɥɤɚ ɝɚɥɶɜɚɧɨɦɟɬɪɚ ɧɟ ɜɟɪɧɭɥɚɫɶ ɤ ɧɭɥɸ.  

ɂɡ ɤɸɜɟɬɵ, ɫɨɞɟɪɠɚɳɟɣ ɬɟɩɟɪɶ ɫɬɚɧɞɚɪɬɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɷɪɢɬɪɨɰɢɬɨɜ, 

ɫɩɟɰɢɚɥɶɧɨɣ ɩɢɩɟɬɤɨɣ ɨɬɛɢɪɚɥɢ 2 ɦɥ ɜɡɜɟɫɢ, ɢɡɥɢɲɟɤ ɭɞɚɥɹɥɢ ɜɨɞɨɫɬɪɭɣɧɵɦ 

ɧɚɫɨɫɨɦ, 2 ɦɥ ɜɨɡɜɪɚɳɚɥɢ ɜ ɤɸɜɟɬɭ.  

Ɉɬɞɟɥɶɧɨɣ ɩɢɩɟɬɤɨɣ ɨɬɦɟɪɹɸɬ 2 ɦɥ ɫɬɚɧɞɚɪɬɧɨɝɨ ɝɟɦɨɥɢɬɢɤɚ ɢ ɩɪɢ 

ɩɨɦɟɲɢɜɚɧɢɢ ɛɵɫɬɪɨ ɜɜɨɞɹɬ ɜ ɤɸɜɟɬɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɸɜɟɬɟ ɫɨɡɞɚɟɬɫɹ 
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ɨɩɪɟɞɟɥɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɝɟɦɨɥɢɬɢɤɚ (0,002N HCL) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɬɪɨɝɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 24° ± 0,1°ɋ.  

ȼ ɫɬɚɛɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɱɢɧɚɟɬɫɹ ɪɚɫɩɚɞ ɷɪɢɬɪɨɰɢɬɨɜ, ɢɡɦɟɪɹɟɦɵɣ ɩɨ 

ɩɚɞɟɧɢɸ ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ ɜɡɜɟɫɢ. ɉɚɞɟɧɢɟ ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ ɧɚɪɭɲɚɟɬ ɪɚɜɟɧɫɬɜɨ 

ɫɜɟɬɨɜɵɯ ɩɨɬɨɤɨɜ ɜ ɩɥɟɱɚɯ ɩɪɢɛɨɪɚ, ɜɵɡɵɜɚɹ ɨɬɤɥɨɧɟɧɢɹ ɫɬɪɟɥɤɢ 

ɝɚɥɶɜɚɧɨɦɟɬɪɚ. ȼɵɪɚɜɧɢɜɚɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨɜɨɪɨɬɨɦ 

ɛɚɪɚɛɚɧɚ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɞɢɚɮɪɚɝɦɨɣ. ɍɝɨɥ ɩɨɜɨɪɨɬɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɭɥɟɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɬɪɟɥɤɢ ɝɚɥɶɜɚɧɨɦɟɬɪɚ, ɨɬɫɱɢɬɵɜɚɥɨɫɶ ɩɨ 

ɲɤɚɥɟ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɢ ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɫɬɟɩɟɧɢ ɝɟɦɨɥɢɡɚ. ɉɚɞɟɧɢɟ 

ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɥɢɧɟɣɧɨ ɫɜɹɡɚɧɨ ɫ ɱɢɫɥɨɦ 

ɪɚɫɩɚɞɚɸɳɢɯɫɹ ɷɪɢɬɪɨɰɢɬɨɜ.  

Ɇɟɪɨɣ ɫɬɨɣɤɨɫɬɢ ɜ ɷɬɨɦ ɦɟɬɨɞɟ ɫɥɭɠɢɥɨ ɜɪɟɦɹ, ɩɪɨɲɟɞɲɟɟ ɨɬ ɜɜɟɞɟɧɢɹ 

ɤɢɫɥɨɬɵ ɞɨ ɪɚɫɩɚɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɝɪɭɩɩɵ ɷɪɢɬɪɨɰɢɬɨɜ. Ɉɬɫɱɟɬ ɩɨɤɚɡɚɧɢɣ 

ɩɪɢɛɨɪɚ ɩɪɨɢɡɜɨɞɢɥɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 30 ɫɟɤɭɧɞ. ɋɱɟɬ ɜɪɟɦɟɧɢ ɧɚɱɢɧɚɥɫɹ ɫ 

ɦɨɦɟɧɬɚ ɜɜɟɞɟɧɢɹ ɤɢɫɥɨɬɵ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɩɵɬɚ ɩɨɥɭɱɢɥɫɹ ɪɹɞ ɡɧɚɱɟɧɢɣ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨ ɫɬɨɣɤɨɫɬɢ, ɩɪɢɱɟɦ ɱɢɫɥɨ 

ɝɪɭɩɩ ɷɪɢɬɪɨɰɢɬɨɜ, ɤɨɬɨɪɵɟ ɭɞɚɥɨɫɶ ɜɵɞɟɥɢɬɶ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɱɢɫɥɨɦ 

ɫɞɟɥɚɧɧɵɯ ɨɬɫɱɟɬɨɜ. Ɉɬɫɱɟɬɵ ɜɟɥɢɫɶ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɨɥɭɱɢɥɨɫɶ 2–3 

ɫɨɜɩɚɞɚɸɳɢɯ ɩɨɤɚɡɚɧɢɹ, ɱɬɨ ɫɥɭɠɢɥɨ ɩɪɢɡɧɚɤɨɦ ɤɨɧɰɚ ɝɟɦɨɥɢɡɚ. ȼɫɟ 

ɷɪɢɬɪɨɝɪɚɦɦɵ ɩɨɞɜɟɪɝɚɥɢɫɶ ɟɞɢɧɨɨɛɪɚɡɧɨɦɭ ɩɟɪɜɢɱɧɨɦɭ ɪɚɫɱɟɬɭ, ɝɞɟ ɜ ɩɟɪɜɨɣ 

ɢ ɜɬɨɪɨɣ ɝɪɚɮɚɯ ɬɚɛɥɢɰɵ 2ɭɤɚɡɚɧɵ ɜɪɟɦɹ ɝɟɦɨɥɢɡɚ (ɜ ɦɢɧɭɬɚɯ) ɢ ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɨɬɫɱɟɬɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɷɤɫɬɢɧɰɢɢ.ȼ ɬɪɟɬɶɟɣ ɝɪɚɮɟ ɞɚɧɵ ɪɚɡɧɨɫɬɢ 

ɷɤɫɬɢɧɰɢɢ (Δȿ) ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɨɬɫɱɟɬɚɦɢ, ɬɨ ɟɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨ 

ɜɵɪɚɠɚɟɬɫɹ ɨɫɨɛɚɹ ɝɪɭɩɩɚ ɷɪɢɬɪɨɰɢɬɨɜ, ɫɬɨɣɤɨɫɬɶ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜɪɟɦɟɧɟɦ, ɩɪɨɲɟɞɲɢɦ ɨɬ ɧɚɱɚɥɚ ɝɟɦɨɥɢɡɚ ɞɨ ɷɬɨɝɨ ɨɬɫɱɟɬɚ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ 

ɷɤɫɬɢɧɰɢɟɣ ɩɨ ɨɤɨɧɱɚɧɢɢ ɝɟɦɨɥɢɡɚ ɩɪɢɧɢɦɚɥɚɫɶ ɡɚ 100% ɢ ɜ ɱɟɬɜɟɪɬɨɣ ɝɪɚɮɟ 

ɬɚɛɥɢɰɵ ɜɵɱɢɫɥɹɥɫɹ ɩɪɨɰɟɧɬ Δȿ, ɨɬɪɚɠɚɸɳɢɣ ɩɪɨɰɟɧɬ ɷɪɢɬɪɨɰɢɬɨɜ ɞɚɧɧɨɣ 

ɫɬɨɣɤɨɫɬɢ (ɗ).  
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Ɍɚɛɥɢɰɚ 2 – Ⱦɚɧɧɵɟ ɨɩɵɬɨɜ ɫ ɤɪɨɜɶɸ ɡɞɨɪɨɜɨɝɨ ɱɟɥɨɜɟɤɚ 

ȼɪɟɦɹ 

ɝɟɦɨɥɢɡɚ, 

Ɍ,ɦɢɧ 

ɗɤɫɬɢɧɰɢɹ, 

ȿ 

Ɋɚɡɧɨɫɬɶ 

ɷɤɫɬɢɧɰɢɢ, Δȿ 

Ɋɚɫɩɚɞ ɷɪɢɬɪɨɰɢɬɨɜ, 

% ɗ 

0,5 0,48 0 0 

1 0,48 0 0 

1,5 0,48 0,002 0,49 

2 0,478 0,003 0,74 

2,5 0,475 0,015 3,70 

3 0,46 0,06 14,81 

3,5 0,4 0,095 23,45 

4 0,305 0,08 19,75 

4,5 0,225 0,065 16,04 

5 0,16 0,05 12,34 

5,5 0,11 0,03 7,40 

6 0,08 0,005 1,23 

6,5 0,075 0 0 

7 0,075 

   

Ƚɟɦɨɥɢɡ ɧɨɪɦɚɥɶɧɨɣ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ ɞɥɢɬɫɹ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ 6,5 – 7,5 

ɦɢɧɭɬɵ. ɉɪɨɰɟɧɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨ ɫɬɨɣɤɨɫɬɢ ɭɞɨɛɧɨ 

ɢɡɨɛɪɚɠɚɬɶ ɝɪɚɮɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɰɟɧɬɨɜ ɫɬɨɣɤɨɫɬɢ ɷɪɢɬɪɨɰɢɬɨɜ 

ɨɬ ɜɪɟɦɟɧɢ ɝɟɦɨɥɢɡɚ, ɧɚɡɵɜɚɟɦɨɣ ɷɪɢɬɪɨɝɪɚɦɦɨɣ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɢɜɨɞɢɬɫɹ 

ɷɪɢɬɪɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨ ɫɬɨɣɤɨɫɬɢ ɡɞɨɪɨɜɨɝɨ ɱɟɥɨɜɟɤɚ. 
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Ɋɢɫɭɧɨɤ 2 – Ʉɪɢɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨ ɫɬɨɣɤɨɫɬɢ 

Ʉɪɢɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɪɢɬɪɨɰɢɬɨɜ ɩɨ ɫɬɨɣɤɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 

ɫɨɫɬɨɹɧɢɟ ɷɪɢɬɪɨɰɢɬɨɜ ɩɪɢ ɞɚɧɧɨɦ ɚɧɚɦɧɟɡɟ ɱɟɥɨɜɟɤɚ. ɗɪɢɬɪɨɝɪɚɦɦɚ 

ɡɞɨɪɨɜɨɝɨ ɱɟɥɨɜɟɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɱɚɥɨɦ ɝɟɦɨɥɢɡɚ ɧɚ 1,5-2 ɦɢɧɭɬɟ, ɩɢɤɨɦ 

ɧɚ 3-3,5 ɦɢɧɭɬɟ ɢ ɨɤɨɧɱɚɧɢɟɦ ɝɟɦɨɥɢɡɚ ɧɚ 6,5-7,5 ɦɢɧɭɬɟ. Ʉɨɥɢɱɟɫɬɜɨ 

ɷɪɢɬɪɨɰɢɬɨɜ ɫ ɩɨɜɵɲɟɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ ɭ ɡɞɨɪɨɜɵɯ ɥɸɞɟɣ ɫɨɫɬɚɜɥɹɟɬ 20-25%, 

ɜɨɡɪɚɫɬ ɤɨɬɨɪɵɯ - 28-30 ɞɧɟɣ. 45-55% ɫɨɫɬɚɜɥɹɟɬ ɩɨɩɭɥɹɰɢɹ ɷɪɢɬɪɨɰɢɬɨɜ 

ɫɪɟɞɧɟɣ ɫɬɨɣɤɨɫɬɢ ɜɨɡɪɚɫɬɨɦ ɨɬ 30 ɞɨ 90 ɞɧɟɣ. ɇɚ ɤɨɥɢɱɟɫɬɜɨ ɷɪɢɬɪɨɰɢɬɨɜ ɫ 

ɧɢɡɤɨɣ ɫɬɨɣɤɨɫɬɶɸ ɩɪɢɯɨɞɢɬɫɹ 20-25%, ɢɯ ɜɨɡɪɚɫɬ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɟ 90 ɞɧɟɣ.  

ɗɪɢɬɪɨɝɪɚɦɦɵ ɨɛɧɚɪɭɠɢɜɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɬɨɣɤɨɫɬɶɸ 

ɷɪɢɬɪɨɰɢɬɨɜ ɢ ɢɯ ɫɨɫɬɨɹɧɢɟɦ ɢ ɩɨɡɜɨɥɹɸɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɞɢɧɚɦɢɤɭ 

ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɤɪɚɫɧɨɣ ɤɪɨɜɢ ɩɪɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɚɯ. 

2.2.2 Ɇɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɟ ɨɤɪɚɲɟɧɧɵɯ ɦɚɡɤɨɜ 

Ɇɨɪɮɨɥɨɝɢɸ ɥɟɣɤɨɰɢɬɨɜɢɡɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɹ ɦɚɡɤɨɜ 

ɤɪɨɜɢ, ɨɤɪɚɫɤɚ ɩɨ Ɋɨɦɚɧɨɜɫɤɨɦɭ. ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ ɫɨɫɬɨɢɬ ɜ ɢɡɛɢɪɚɬɟɥɶɧɨɦ 

ɩɨɝɥɨɳɟɧɢɢ ɜɟɳɟɫɬɜɚɦɢ ɤɥɟɬɤɢ – ɚɡɭɪɚ, ɦɟɬɢɥɟɧɨɜɨɝɨ ɫɢɧɟɝɨ ɢ ɷɨɡɢɧɚ. Ⱥɡɭɪ 

ɢɦɟɟɬ ɚɦɮɨɬɟɪɧɨɨɫɧɨɜɧɭɸ ɪɟɚɤɰɢɸ, ɦɟɬɢɥɟɧɨɜɚɹ ɫɢɧɶɤɚ – ɳɟɥɨɱɧɭɸ, ɷɨɡɢɧ – 

ɤɢɫɥɭɸ. 
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2.2.2.1 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɦɚɡɤɨɜ ɤɪɨɜɢ 

Ʉɚɩɥɸ ɤɪɨɜɢ ɩɨɦɟɫɬɢɬɶ ɧɚ ɤɪɚɣ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɩɪɟɞɦɟɬɧɨɝɨ ɫɬɟɤɥɚ ɢ 

ɫɞɟɥɚɣɬɟ ɦɚɡɨɤ ɫ ɩɨɦɨɳɶɸ ɞɪɭɝɨɝɨ ɩɪɟɞɦɟɬɧɨɝɨ ɫɬɟɤɥɚ ɫɨ ɲɥɢɮɨɜɚɧɧɵɦ 

ɤɪɚɟɦ. ɋ ɩɨɦɨɳɶɸ ɜɬɨɪɨɝɨ ɩɪɟɞɦɟɬɧɨɝɨ ɫɬɟɤɥɚ ɩɪɢɤɨɫɧɢɬɟɫɶ ɤ ɤɚɩɥɟ ɤɪɨɜɢ ɢ 

ɤɚɤ ɬɨɥɶɤɨ ɤɚɩɥɹ ɤɨɫɧɟɬɫɹ ɩɨɞɜɢɠɧɨɝɨ ɫɬɟɤɥɚ, ɪɚɡɨɣɞɟɬɫɹ ɩɨ ɥɢɧɢɢ 

ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫɬɟɤɨɥ, ɜɟɪɯɧɢɦ ɫɬɟɤɥɨɦ ɩɨɞ ɭɝɥɨɦ 450, ɩɪɨɜɟɞɢɬɟ ɩɨ 

ɩɟɪɜɨɦɭ ɫɬɟɤɥɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɤɚɩɥɢ, ɱɬɨɛɵ ɩɨɥɭɱɢɥɫɹ ɦɚɡɨɤ. Ɇɚɡɨɤ ɞɨɥɠɟɧ 

ɛɵɬɶ ɬɨɧɤɢɦ, ɱɬɨɛɵ ɤɥɟɬɤɢ ɤɪɨɜɢ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɪɚɜɧɨɦɟɪɧɨ ɜ ɨɞɢɧ ɫɥɨɣ. ȼ ɬɨ 

ɠɟ ɜɪɟɦɹ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɱɪɟɡɦɟɪɧɨɝɨ ɧɚɞɚɜɥɢɜɚɧɢɹ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ 

ɞɟɮɨɪɦɚɰɢɢ ɥɟɣɤɨɰɢɬɨɜ. ɉɪɢɝɨɬɨɜɥɟɧɧɵɟ ɦɚɡɤɢ ɜɵɫɭɲɢɜɚɸɬ, ɡɚɬɟɦ 

ɮɢɤɫɢɪɭɸɬ ɢ ɨɤɪɚɲɢɜɚɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɫɩɨɫɨɛɨɜ. 

2.2.2.2 Ɏɢɤɫɚɰɢя ɢ ɨɤɪɚɫɤɚ ɦɚɡɤɨɜ ɤɪɨɜɢ 

ɋɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɣ, ɜɵɫɭɲɟɧɧɵɣ ɧɚ ɜɨɡɞɭɯɟ ɦɚɡɨɤ ɡɚɮɢɤɫɢɪɭɣɬɟ 

ɦɟɬɢɥɨɜɵɦ ɢɥɢ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɦɚɡɨɤ ɩɨɦɟɫɬɢɬɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɜ 

ɜɚɧɧɨɱɤɭ ɧɚ ɩɨɞɫɬɚɜɤɢ ɢ ɧɚɤɚɩɵɜɚɣɬɟ ɫɩɢɪɬ ɤɚɩɥɹɦɢ, ɱɬɨɛɵ ɨɧ ɩɨɥɧɨɫɬɶɸ 

ɩɨɤɪɵɜɚɥ ɦɚɡɨɤ ɤɪɨɜɢ. ɉɨɞɨɠɞɢɬɟ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɞɨ ɢɫɩɚɪɟɧɢɹ ɫɩɢɪɬɚ. 

Ɉɤɪɚɫɤɭ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɦɚɡɤɨɜ ɩɪɨɢɡɜɨɞɢɬɟ ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɨɦ ɤɪɚɫɤɢ 

Ɋɨɦɚɧɨɜɫɤɨɝɨ-Ƚɢɦɡɚ. ɇɚ 1 ɦɥ ɜɨɞɵ ɞɨɛɚɜɶɬɟ 1 ɤɚɩɥɸ ɤɪɚɫɤɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 

ɧɭɠɧɨɣ ɨɤɪɚɫɤɢ ɪɇ ɜɨɞɵ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 6,8 ɞɨ 6,9. ɉɨɷɬɨɦɭ ɠɟɥɚɬɟɥɶɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɫɮɚɬɧɵɣ ɛɭɮɟɪ ɫ ɪɇ 6,8-6,9. ɇɚ ɨɞɢɧ ɦɚɡɨɤ ɩɨɬɪɟɛɭɟɬɫɹ 2-3 ɦɥ 

ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɤɪɚɫɤɢ. 

Ɉɤɪɚɲɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟ ɧɚɧɟɫɟɧɢɟɦ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɤɪɚɫɤɢ ɤɚɩɥɹɦɢ 

ɧɚ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɨɞɫɬɚɜɤɚɯ ɜ ɜɚɧɧɨɱɤɟ ɦɚɡɨɤ ɞɨ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ ɦɚɡɤɚ. 

Ʉɪɚɫɢɬɶ ɧɟɨɛɯɨɞɢɦɨ 15-20 ɦɢɧ, ɩɨɫɥɟ ɱɟɝɨ ɫɦɨɣɬɟ ɤɪɚɫɤɭ ɯɨɥɨɞɧɨɣ 

ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɨɣ ɢ ɜɵɫɭɲɢɬɟ ɦɚɡɨɤ ɧɚ ɜɨɡɞɭɯɟ.  

Ɉɤɪɚɲɟɧɧɵɣ ɢ ɜɵɫɭɲɟɧɧɵɣ ɦɚɡɨɤ ɢɫɫɥɟɞɭɣɬɟ ɩɨɞ ɦɢɤɪɨɫɤɨɩɨɦ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɦɟɪɫɢɨɧɧɨɝɨ ɦɚɫɥɚ. ɇɚ ɦɚɡɨɤ ɧɚɧɟɫɢɬɟ ɤɚɩɥɸ 

ɢɦɦɟɪɫɢɨɧɧɨɝɨ ɦɚɫɥɚ, ɨɩɭɫɬɢɬɟ ɨɛɴɟɤɬɢɜ ɞɨ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɦɚɫɥɨɦ, ɡɚɬɟɦ 

ɧɟɦɧɨɝɨ ɩɪɢɩɨɞɧɢɦɢɬɟ ɟɝɨ. ɉɪɢ ɷɬɨɦ ɫɢɥɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ 

ɭɞɟɪɠɢɜɚɸɬ ɦɚɫɥɨ ɜ ɤɨɧɬɚɤɬɟ ɫ ɥɢɧɡɨɣ. Ɂɚɬɟɦ ɧɚɫɬɪɨɣɬɟ ɩɨɥɟ ɡɪɟɧɢɹ, ɦɟɞɥɟɧɧɨ 
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ɨɩɭɫɤɚɹ ɨɛɴɟɤɬɢɜ ɞɨ ɩɨɹɜɥɟɧɢɹ ɤɨɧɬɭɪɨɜ ɤɥɟɬɨɤ. Ⱦɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɣ 

ɮɨɤɭɫɢɪɨɜɤɢ ɢɫɩɨɥɶɡɭɣɬɟ ɦɢɤɪɨɜɢɧɬ. 

Ⱦɜɢɝɚɣɬɟɫɶ ɩɨ ɦɚɡɤɭ ɢ ɢɫɫɥɟɞɭɣɬɟ ɥɟɣɤɨɰɢɬɵ ɜ ɤɚɠɞɨɦ ɩɨɥɟ ɡɪɟɧɢɹ. ɉɪɢ 

ɞɜɢɠɟɧɢɢ ɩɨ ɦɚɡɤɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɟɪɟɫɟɤɚɬɶ ɦɚɡɨɤ ɩɨ ɫɯɟɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ 

ɧɚ ɪɢɫ. 3. 

 
Ɋɢɫɭɧɨɤ3–ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɩɨ ɦɚɡɤɭ ɤɪɨɜɢ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɨɪɮɨɥɨɝɢɢ 

ɥɟɣɤɨɰɢɬɨɜ 
ɉɪɨɢɡɜɟɞɢɬɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 100 ɥɟɣɤɨɰɢɬɨɜ, ɢɞɟɧɬɢɮɢɰɢɪɭɹ ɤɚɠɞɵɣ 

ɥɟɣɤɨɰɢɬ; ɩɨɞɫɱɢɬɚɣɬɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɣɤɨɰɢɬɨɜ ɜ ɤɚɠɞɨɦ ɤɥɚɫɫɟ. ɉɨɫɤɨɥɶɤɭ 

ɢɫɫɥɟɞɭɟɬɫɹ 100 ɤɥɟɬɨɤ, ɪɟɡɭɥɶɬɚɬɵ ɜɵɪɚɠɚɸɬɫɹ ɜ % ɤɨɥɢɱɟɫɬɜɟ ɥɟɣɤɨɰɢɬɨɜ 

ɤɚɠɞɨɝɨ ɬɢɩɚ ɫɪɟɞɢ ɜɫɟɯ ɥɟɣɤɨɰɢɬɨɜ ɤɪɨɜɢ. 

2.2.3Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɪɬɢɡɨɥɚ ɦɟɬɨɞɨɦ ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ 

Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɬɜɟɪɞɨɮɚɡɧɨɦ ɤɨɧɤɭɪɟɧɬɧɨɦ 

ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɦ ɚɧɚɥɢɡɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɨɧɨɤɥɚɧɚɥɶɧɵɯ ɚɧɬɢɬɟɥ. ȼ ɥɭɧɤɚɯ 

ɩɥɚɧɲɟɬɚ, ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɪɚɡɰɚ ɢ ɤɨɧɴɸɝɚɬɚ ɤɨɪɬɢɡɨɥ–

ɩɟɪɨɤɫɢɞɚɡɚ, ɜɨ ɜɪɟɦɹ ɢɧɤɭɛɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɤɭɪɟɧɬɧɨɟ ɫɜɹɡɵɜɚɧɢɟ 

ɫɵɜɨɪɨɬɨɱɧɨɝɨ ɤɨɪɬɢɡɨɥɚ ɢ ɤɨɪɬɢɡɨɥɚ, ɤɨɧɴɸɝɢɪɨɜɚɧɧɨɝɨ ɫ ɩɟɪɨɤɫɢɞɚɡɨɣ, ɫ 

ɦɨɧɨɤɥɨɧɚɥɶɧɵɦɢ ɚɧɬɢɬɟɥɚɦɢ ɤ ɤɨɪɬɢɡɨɥɭ, ɢɦɦɨɛɢɥɢɡɢɪɨɜɚɧɧɵɦɢ ɧɚ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɭɧɨɤ ɩɥɚɧɲɟɬɚ. 

ɉɪɢ ɭɞɚɥɟɧɢɢ ɫɨɞɟɪɠɢɦɨɝɨ ɢɡ ɥɭɧɨɤ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ 

ɢ ɫɜɹɡɚɧɧɨɝɨ ɫ ɚɧɬɢɬɟɥɚɦɢ ɤɨɧɴɸɝɚɬɚ ɤɨɪɬɢɡɨɥ–ɩɟɪɟɤɫɢɞɚɡɚ, ɩɪɢɱɟɦ 

ɤɨɥɢɱɟɫɬɜɨ ɫɜɹɡɚɧɧɨɝɨ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɪɬɢɡɨɥɚ ɜ 

ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɨɛɪɚɡɰɟ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ.  

ȼɨ ɜɪɟɦɹ ɢɧɤɭɛɚɰɢɢ ɫ ɌɆȻ–ɋɭɛɫɬɪɚɬɧɵɦ ɪɚɫɬɜɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɨɤɪɚɲɢɜɚɧɢɟ ɪɚɫɬɜɨɪɚ ɜ ɥɭɧɤɚɯ. ɋɬɟɩɟɧɶ ɨɤɪɚɫɤɢ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ 
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ɤɨɥɢɱɟɫɬɜɭ ɫɜɹɡɚɧɧɨɝɨ ɚɧɬɢɬɟɥɚɦɢ ɤɨɧɴɸɝɚɬɚ ɤɨɪɬɢɡɨɥ–ɩɟɪɟɤɫɢɞɚɡɚ. ɉɨɫɥɟ 

ɢɡɦɟɪɟɧɢɹ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɪɚɫɬɜɨɪɚ ɜ ɥɭɧɤɚɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɪɬɢɡɨɥɚ ɜ 

ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɚɯ. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɧɚɛɨɪ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɨɪɬɢɡɨɥɚ ɦɟɬɨɞɨɦ ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ (Ⱦɋ–ɂɎȺ–ɋɬɟɪɨɢɞ–

Ʉɨɪɬɢɡɨɥ), ɹɜɥɹɸɳɢɣɫɹ ɩɪɨɞɭɤɰɢɟɣ ɈɈɈ ɇɚɭɱɧɨ–ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

Ɉɛɴɟɞɢɧɟɧɢɹ «Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ». 

2.2.3.1 ɋɨɫɬɚɜ ɧɚɛɨɪɚ 

1)ɂɦɦɭɧɨɫɨɪɛɟɧɬ – ɩɨɥɢɫɬɟɪɨɥɨɜɵɣ 96–ɥɭɧɨɱɧɵɣ ɪɚɡɛɨɪɧɵɣ ɩɥɚɧɲɟɬ ɫ 

ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɭɧɨɤ ɦɨɧɨɤɥɨɧɚɥɶɧɵɦɢ 

ɚɧɬɢɬɟɥɚɦɢ ɤ ɤɨɪɬɢɡɨɥɭ– 1 ɲɬ; 

2) Ʉɨɧɴɸɝɚɬ – ɤɨɪɬɢɡɨɥ, ɦɟɱɟɧɧɵɣ ɩɟɪɟɤɫɢɞɚɡɨɣ ɯɪɟɧɚ, ɩɪɨɡɪɚɱɧɚɹ 

ɨɩɚɥɟɫɰɢɪɭɸɳɚɹ ɠɢɞɤɨɫɬɶ ɪɨɡɨɜɨɝɨ ɰɜɟɬɚ– 1ɮɥ. (12ɦɥ); 

3) 6 ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɩɪɨɛ ɧɚ ɨɫɧɨɜɟ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ, 

ɫɨɞɟɪɠɚɳɢɟ ɢɡɜɟɫɬɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɬɢɡɨɥɚ, ɩɪɨɡɪɚɱɧɵɟ ɢɥɢ 

ɨɩɚɥɟɫɰɢɪɭɸɳɢɟ ɠɢɞɤɨɫɬɢ ɫɜɟɬɥɨ–ɠɟɥɬɨɝɨ ɰɜɟɬɚ;  

4) Ʉɨɧɬɪɨɥɶɧɚɹ ɫɵɜɨɪɨɬɤɚ ɧɚ ɨɫɧɨɜɟ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ ɫ 

ɢɡɜɟɫɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɨɪɬɢɡɨɥɚ, ɩɪɨɡɪɚɱɧɚɹ ɢɥɢ ɨɩɚɥɟɫɰɢɪɭɸɳɚɹ ɠɢɞɤɨɫɬɶ 

ɫɜɟɬɥɨ–ɠɟɥɬɨɝɨ ɰɜɟɬɚ – 1 ɮɥ. (0,5 ɦɥ); 

5) ɩɪɨɦɵɜɨɱɧɵɣ ɪɚɫɬɜɨɪ, 25–ɤɪɚɬɧɵɣ ɤɨɧɰɟɧɬɪɚɬ, ɩɪɨɡɪɚɱɧɚɹ ɫɥɟɝɤɚ 

ɨɩɚɥɟɫɰɢɪɭɸɳɚɹ, ɛɟɫɰɜɟɬɧɚɹ ɢɥɢ ɫɜɟɬɥɨ–ɠёɥɬɨɝɨ ɰɜɟɬɚ ɠɢɞɤɨɫɬɶ ɞɨɩɭɫɬɢɦɨ 

ɨɛɪɚɡɨɜɚɧɢɟ ɨɫɚɞɤɚ, ɩɨɥɧɨɫɬɶɸ ɪɚɫɬɜɨɪɹɸɳɟɝɨɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ 35 ɞɨ 

39 ºɋ ɢ ɜɫɬɪɹɯɢɜɚɧɢɢ – ɮɥ. (50 ɦɥ) ; 

6) ɌɆȻ–ɋɭɛɫɬɪɚɬɧɵɣ ɪɚɫɬɜɨɪ; ɩɪɨɡɪɚɱɧɚɹ ɛɟɫɰɜɟɬɧɚɹ ɠɢɞɤɨɫɬɶ – 1 ɮɥ. 

(12 ɦɥ.);  

7) ɋɬɨɩ–ɪɟɚɝɟɧɬ (0,2 Ɇ ɫɟɪɧɚɹ ɤɢɫɥɨɬɚ), ɩɪɨɡɪɚɱɧɚɹ ɛɟɫɰɜɟɬɧɚɹ ɠɢɞɤɨɫɬɶ 

–1 ɮɥ. (15 ɦɥ.); 

8) ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ – 1 ɲɬ. 
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2.2.3.2 ɉɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ 

ȼɫɟ ɪɟɚɝɟɧɬɵ ɩɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɚɧɚɥɢɡɚ ɞɨɥɠɧɵ ɛɵɬɶ ɬɳɚɬɟɥɶɧɨ 

ɩɟɪɟɦɟɲɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.  

ȼɧɨɫɢɥɢ ɫɬɚɧɞɚɪɬɧɵɟ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɩɪɨɛɵ ɢ ɤɨɧɬɪɨɥɶɧɭɸ ɫɵɜɨɪɨɬɤɭ ɜ 

ɥɭɧɤɢ ɩɨ 25 ɦɤɥ, ɩɨ 2 ɩɨɜɬɨɪɚ. 

ȼ ɨɫɬɚɥɶɧɵɟ ɥɭɧɤɢ ɜɧɨɫɢɥɢ ɩɨ 25 ɦɤɥ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɫɵɜɨɪɨɬɨɤ 

ɤɪɨɜɢ, 2 ɥɟɧɤɢ ɨɫɬɚɜɥɹɥɢ ɩɭɫɬɵɦɢ. 

ȼɨ ɜɫɟ ɥɭɧɤɢ ɩɥɚɧɲɟɬɚ, ɤɪɨɦɟ Ⱥ–1 ɢ Ⱥ–2, ɜɧɟɫɬɢ ɩɨ 100 ɦɤɥɤɨɧɴɸɝɚɬɚ, 

ɡɚɤɪɵɜɚɥɢ ɩɥɚɧɲɟɬ ɤɪɵɲɤɨɣ ɢ ɢɧɤɭɛɢɪɨɜɚɬɶ ɧɚ ɲɟɣɤɟɪɟ ɩɪɢ ɜɫɬɪɹɯɢɜɚɧɢɢ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɨɬ 500 ɞɨ 800 ɨɛ/ɦɢɧ ɜ ɬɟɱɟɧɢɟ 30ɦɢɧɭɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ(37±0,5) °ɋ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɢɧɤɭɛɚɰɢɢ ɫɨɞɟɪɠɢɦɨɟ ɥɭɧɨɤ ɭɞɚɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɦɵɜɨɱɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɜ ёɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɢɧɮɢɰɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɥɚɧɲɟɬ 

ɩɪɨɦɵɜɚɥɢ 5 ɪɚɡ ɪɚɛɨɱɢɦ ɩɪɨɦɵɜɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ, ɞɨɛɚɜɥɹɹ ɜɨ ɜɫɟ ɥɭɧɤɢ 

ɩɥɚɧɲɟɬɚ ɩɨ 300 ɦɤɥ ɪɚɛɨɱɟɝɨ ɩɪɨɦɵɜɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ ɢ ɭɞɚɥɹɹ ɪɚɛɨɱɢɣ 

ɩɪɨɦɵɜɨɱɧɵɣ ɪɚɫɬɜɨɪ ɫ ɩɨɦɨɳɶɸ ɩɪɨɦɵɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ёɦɤɨɫɬɶ ɞɥɹ 

ɫɛɨɪɚ ɢɧɮɢɰɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɨɫɥɟ ɩɨɫɥɟɞɧɟɝɨ ɩɪɨɦɵɜɚɧɢɹ ɬɳɚɬɟɥɶɧɨ 

ɭɞɚɥɹɥɢ ɨɫɬɚɬɤɢ ɠɢɞɤɨɫɬɢ ɢɡ ɥɭɧɨɤ ɩɨɫɬɭɤɢɜɚɧɢɟɦ ɪɚɦɤɢ ɫɨ ɫɬɪɢɩɚɦɢ ɜ 

ɩɟɪɟɜɟɪɧɭɬɨɦ ɩɨɥɨɠɟɧɢɢ ɩɨ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɟ.  

ɇɟɦɟɞɥɟɧɧɨ ɜɧɨɫɢɥɢ ɜɨ ɜɫɟ ɥɭɧɤɢ ɩɥɚɧɲɟɬɚ ɩɨ 100 ɦɤɥ ɌɆȻ–

ɋɭɛɫɬɪɚɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɩɥɚɧɲɟɬ ɜ ɬɟɦɧɨɬɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ (18–24°ɋ) ɜ ɬɟɱɟɧɢɟ 20–30 ɦɢɧɭɬ. 

Ⱦɚɥɟɟ ɞɨɛɚɜɥɹɥɢ ɜɨ ɜɫɟ ɩɨ 150 ɦɤɥɫɬɨɩ–ɪɟɚɝɟɧɬɚ ɞɥɹ ɨɫɬɚɧɨɜɤɢ 

ɮɟɪɦɟɧɬɧɨɣ ɪɟɚɤɰɢɢ ɢ ɜɫɬɪɹɯɢɜɚɥɢ ɩɥɚɧɲɟɬ ɧɚ ɲɟɣɤɟɪɟ ɜ ɬɟɱɟɧɢɟ 5–10 ɫɟɤɭɧɞ. 

ɂɡɦɟɪɹɥɢ ɧɚ ɮɨɬɨɦɟɬɪɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɤɚɧɢɪɨɜɚɧɢɹ ɨɩɬɢɱɟɫɤɭɸ 

ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɜ ɥɭɧɤɚɯ ɩɥɚɧɲɟɬɚ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ 450 ɧɦ.  
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2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ Mgɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 

2.2.4.1 ɇɚɡɧɚɱɟɧɢɟ ɧɚɛɨɪɚ 

ɇɚɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 

ɦɚɝɧɢɹ ɜ ɫɵɜɨɪɨɬɤɟ (ɩɥɚɡɦɟ) ɤɪɨɜɢ, ɦɨɱɟ ɢ ɥɢɤɜɨɪɟ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ ɛɟɡ ɞɟɩɪɨɬɟɢɧɢɡɚɰɢɢ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɞɥɹ Invitroɞɢɚɝɧɨɫɬɢɤɢ. 

2.2.4.2 ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ 

ɂɨɧɵ ɦɚɝɧɢɹ ɨɛɪɚɡɭɸɬ ɨɤɪɚɲɟɧɧɵɣ ɤɨɦɩɥɟɤɫ ɫ ɤɫɢɥɢɞɢɥɨɜɵɦ ɫɢɧɢɦ ɜ 

ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɤɪɚɫɤɢ ɤɨɬɨɪɨɝɨ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ 520 (505-

540) ɧɦ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɝɧɢɹ ɜ ɩɪɨɛɟ. 

2.2.4.3 ɋɨɫɬɚɜ ɧɚɛɨɪɚ 

Ɋɟɚɝɟɧɬ №1. Ɇɨɧɨɪɟɚɝɟɧɬ Ʉɨɧɰɟɧɬɪɚɰɢя 

Ʉɚɪɛɨɧɚɬɧɵɣ ɛɭɮɟɪ, pH 

11,1 

200 ɦɦɨɥɶ/ɥ 

Ʉɫɢɥɢɞɢɥɨɜɵɣ ɫɢɧɢɣ 0,1 ɦɦɨɥɶ/ɥ 

ȽȾɌȺ 0,04 ɦɦɨɥɶ/ɥ 

Ⱦɟɬɟɪɝɟɧɬɵ, ɫɬɚɛɢɥɢɡɚɬɨɪɵ  

Ʉɚɥɢɛɪɚɬɨɪ  

Ɇɚɝɧɢɣ 0,82 ɦɦɨɥɶ/ɥ 

2.2.4.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɛɨɪɚ 

Ʌɢɧɟɣɧɨɫɬɶ: ɨɬɤɥɨɧɟɧɢɟ ɧɟ ɛɨɥɟɟ 6% ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 0,2-2,0 

ɦɦɨɥɶ/ɥ (0,5-5,0 ɦɝ/ɞɥ). 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ: 0,2 ɦɦɨɥɶ/ɥ (0,5 ɦɝ/ɞɥ) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ: ɧɟ ɛɨɥɟɟ 6%. 
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2.2.4.5 ɇɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɬɟɪɢɚɥɵ 

1. Ɏɨɬɨɦɟɬɪ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ, ɞɥɢɧɚ 

ɜɨɥɧɵ 520 (505-540) ɧɦ. 

2. Ⱦɨɡɚɬɨɪɵ ɫɨ ɫɦɟɧɧɵɦɢ ɨɞɧɨɪɚɡɨɜɵɦɢ ɧɚɤɨɧɟɱɧɢɤɚɦɢ. 

3. ȼɨɞɚ ɞɟɢɨɧɢɡɨɜɚɧɧɚɹ ɢɥɢ ɛɢɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ. 

4. Ʉɨɧɬɪɨɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ ɢɡɜɟɫɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɝɧɢɹ, 

ɚɬɬɟɫɬɨɜɚɧɧɵɟ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ. 

2.2.4.6 ɉɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɨɜɟɫɬɢ ɪɟɚɝɟɧɬɵ ɞɨ ɜɵɛɪɚɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ: 
Ⱦɥɢɧɧɚ ɜɨɥɧɵ: 520 (505-540) ɧɦ. 

Ⱦɥɢɧɧɚ ɨɩɬɢɱɟɫɤɨɝɨ ɩɭɬɢ: 1 ɫɦ (5ɦɦ). 

Ɍɟɦɩɟɪɚɬɭɪɚ ɢɧɤɭɛɚɰɢɢ: ɤɨɦɧɚɬɧɚɹ (18-25ɨɋ) ɢɥɢ 37ɨɋ. 

Ɏɨɬɨɦɟɬɪɢɪɨɜɚɧɢɟ: ɩɪɨɬɢɜ ɯɨɥɨɫɬɨɣ ɩɪɨɛɵ. 

ȼɧɟɫɬɢ ɜ ɩɪɨɛɢɪɤɢ: Ɉɩɵɬɧɚɹ ɩɪɨɛɚ Ʉɚɥɢɛɪɨɜɨɱɧɚɹ 

ɩɪɨɛɚ 

ɏɨɥɨɫɬɚɹ ɩɪɨɛɚ 

Ɉɛɪɚɡɟɰ 0,02 ɦɥ - - 

Ʉɚɥɢɛɪɚɬɨɪ - 0,02 ɦɥ - 

Ȼɢɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ 

ɜɨɞɚ 

- - 0,02 ɦɥ 

Ɇɨɧɨɪɟɚɝɟɧɬ 2,0 ɦɥ 2,0 ɦɥ 2,0 ɦɥ 

ɉɪɨɛɵ ɡɚɤɪɵɬɶ ɢ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ. ɂɧɤɭɛɢɪɨɜɚɬɶ 10 ɦɢɧɭɬ ɩɪɢ 18-

25ɨɋ ɢɥɢ 5 ɦɢɧɭɬ ɩɪɢ 37ɨɋ. ɂɡɦɟɪɢɬɶ ɨɩɬɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɨɩɵɬɧɨɣ ɢ 

ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɩɪɨɛ. Ɉɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɫɬɚɛɢɥɶɧɚ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ ɩɪɢ 18-

25ɨɋ ɢɥɢ ɧɟ ɦɟɧɟɟ 30 ɦɢɧɭɬ ɩɪɢ 37ɨɋ. 
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2.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ Ca ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 

2.2.5.1 ɇɚɡɧɚɱɟɧɢɟ 

ɇɚɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 

ɤɚɥɶɰɢɹ ɜ ɫɵɜɨɪɨɬɤɟ (ɩɥɚɡɦɟ) ɤɪɨɜɢ ɢ ɦɨɱɟ ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ ɨ-

ɤɪɟɡɨɥɮɬɚɥɟɢɧɤɨɦɩɥɟɤɫɨɧɨɦ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɞɥɹ invitroɞɢɚɝɧɨɫɬɢɤɢ. 

2.2.5.2 ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ 

Ʉɚɥɶɰɢɣ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ ɨɛɪɚɡɭɟɬ ɨɤɪɚɲɟɧɧɵɣ ɤɨɦɩɥɟɤɫ ɫ ɨ-

ɤɪɟɡɨɥɮɬɚɥɟɢɧɤɨɦɩɥɟɤɫɨɧɨɦ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɤɪɚɫɤɢ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ 570 

(540-590) ɧɦ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɚɥɶɰɢɹ ɜ ɩɪɨɛɟ. 

2.2.5.3 ɋɨɫɬɚɜ ɧɚɛɨɪɚ 

Ɋɟɚɝɟɧɬ №1. Ȼɭɮɟɪɧɵɣ 
ɪɚɫɬɜɨɪ 

Ʉɨɧɰɟɧɬɪɚɰɢя 

Ȼɨɪɚɬɧɵɣ ɛɭɮɟɪ pH 10,7 80 ɦɦɨɥɶ/ɥ 

Ƚɥɢɰɢɧ 20 ɦɦɨɥɶ/ɥ 

Ɋɟɚɝɟɧɬ №2. ɏɪɨɦɨɝɟɧ  

Ɉ-ɤɪɟɡɨɥɮɬɚɥɟɢɧ 

ɤɨɦɩɥɟɤɫɨɧ 

0,26 ɦɦɨɥɶ/ɥ 

8-ɝɢɞɪɨɤɫɢɯɢɧɨɥɢɧ 8,96 ɦɦɨɥɶ/ɥ 

Ʉɚɥɢɛɪɚɬɨɪ  

Ʉɚɥɶɰɢɣ 2,5 ɦɦɨɥɶ/ɥ 
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2.2.5.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɛɨɪɚ 

Ʌɢɧɟɣɧɨɫɬɶ: ɨɬɤɥɨɧɟɧɢɟ ɧɟ ɛɨɥɟɟ 5% ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 0,25-3,75 

ɦɦɨɥɶ/ɥ (1-15ɦɝ/ɞɥ). 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ: 0,15 ɦɦɨɥɶ/ɥ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ: ɧɟ ɛɨɥɟɟ 5%. 

2.2.5.5 ɇɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɬɟɪɢɚɥɵ 

1. Ɏɨɬɨɦɟɬɪ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ, ɞɥɢɧɚ 

ɜɨɥɧɵ 570 (540-590) ɧɦ. 

2. Ⱦɨɡɚɬɨɪɵ ɫɨ ɫɦɟɧɧɵɦɢ ɨɞɧɨɪɚɡɨɜɵɦɢ ɧɚɤɨɧɟɱɧɢɤɚɦɢ. 

3. ȼɨɞɚ ɞɟɢɨɧɢɡɨɜɚɧɧɚɹ ɢɥɢ ɛɢɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ. 

4. Ʉɨɧɬɪɨɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ ɢɡɜɟɫɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɚɥɶɰɢɹ, 

ɚɬɬɟɫɬɨɜɚɧɧɵɟ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ. 

2.2.5.6 ɉɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɨɜɟɫɬɢ ɪɟɚɝɟɧɬɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ: 
Ⱦɥɢɧɧɚ ɜɨɥɧɵ: 570 (540-590) ɧɦ. 

Ⱦɥɢɧɧɚ ɨɩɬɢɱɟɫɤɨɝɨ ɩɭɬɢ: 1 ɫɦ (5ɦɦ). 

Ɍɟɦɩɟɪɚɬɭɪɚ ɢɧɤɭɛɚɰɢɢ: ɤɨɦɧɚɬɧɚɹ (18-25ɨɋ) ɢɥɢ 37ɨɋ. 

Ɏɨɬɨɦɟɬɪɢɪɨɜɚɧɢɟ: ɩɪɨɬɢɜ ɯɨɥɨɫɬɨɣ ɩɪɨɛɵ. 

ȼɧɟɫɬɢ ɜ ɩɪɨɛɢɪɤɢ: Ɉɩɵɬɧɚɹ ɩɪɨɛɚ Ʉɚɥɢɛɪɨɜɨɱɧɚɹ 

ɩɪɨɛɚ 

ɏɨɥɨɫɬɚɹ ɩɪɨɛɚ 

Ɉɛɪɚɡɟɰ 0,05 ɦɥ - - 

Ʉɚɥɢɛɪɚɬɨɪ - 0,05 ɦɥ - 

Ⱦɟɢɨɧɢɡɨɜɚɧɧɚɹ ɢɥɢ 

ɛɢɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ 

ɜɨɞɚ 

- - 0,05 ɦɥ 



49 
 

Ɋɟɚɝɟɧɬ №1 1,0 ɦɥ 1,0 ɦɥ 1,0 ɦɥ 

Ɋɟɚɝɟɧɬ №2 1,0 ɦɥ 1,0 ɦɥ 1,0 ɦɥ 

ɉɪɨɛɵ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ ɢ ɢɧɤɭɛɢɪɨɜɚɬɶ 5 ɦɢɧɭɬ ɩɪɢ 18-25 (37)ɨɋ. 

ɂɡɦɟɪɢɬɶ ɨɩɬɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɨɩɵɬɧɨɣ ɢ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɩɪɨɛ ɩɪɨɬɢɜ 

ɯɨɥɨɫɬɨɣ ɩɪɨɛɵ. Ɉɤɪɚɫɤɚ ɫɬɚɛɢɥɶɧɚ ɧɟ ɦɟɧɟɟ ɱɚɫɚ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɢɧɤɭɛɚɰɢɢ 

ɩɪɢ ɩɪɟɞɨɯɪɚɧɟɧɢɢ ɨɬ ɩɪɹɦɨɝɨ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɨɝɪɚɦɦ MicrosoftExcel XP ɢ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

Statistica 10. 
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ɊȿɁɍɅɖɌȺɌɕ ɂ ɂɏ ɈȻɋɍɀȾȿɇɂȿ 

ɂɡ ɬɟɤɫɬɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɢɡɴɹɬɵ ɪɟɡɭɥɶɬɚɬɵ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ 

ɧɚɭɱɧɭɸ ɰɟɧɧɨɫɬɶ ɜ ɫɢɥɭ ɧɟɢɡɜɟɫɬɧɨɫɬɢ ɢɯ ɬɪɟɬɶɢɦ ɥɢɰɚɦ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

ȺȾȽ – Ⱥɧɬɢɞɢɭɪɟɬɢɱɟɫɤɢɣ ɝɨɪɦɨɧ 

ȺɄɌȽ – Ⱥɞɪɟɧɨɤɨɪɬɢɤɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ 

ȽȽɋ – Ƚɢɩɨɬɚɥɚɦɨ–ɝɢɩɨɮɢɡɚɪɧɚɹ ɫɢɫɬɟɦɚ 

ȽɌȽ – Ƚɨɧɚɞɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ 

ɀɄɌ – ɀɟɥɭɞɨɱɧɨ–ɤɢɲɟɱɧɵɣ ɬɪɚɤɬ 

ɂɎȺ – ɂɦɦɭɧɨɮɟɪɦɟɧɬɧɵɣ ɚɧɚɥɢɡ 

ɄɊɎ – Ʉɨɪɬɢɤɨɬɪɨɩɢɧ–ɪɢɥɢɡɢɧɝ ɮɚɤɬɨɪ 

ɅȽ – Ʌɸɬɟɢɧɢɡɢɪɭɸɳɢɣ ɝɨɪɦɨɧ 

Ʌɉɇɉ – Ʌɢɩɨɩɪɨɬɟɢɧɵ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ 

ɅɉɈɇɉ – Ʌɢɩɨɩɪɨɬɟɢɧɵ ɨɱɟɧɶ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ 

ɈȺɋ – Ɉɛɳɢɣ ɚɞɚɩɬɚɰɢɨɧɧɵɣ ɫɢɧɞɪɨɦ 

ɈɄɋ – Ɉɤɫɢɬɨɰɢɧ 

ɉɄɊ – ɉɨɱɟɱɧɨ–ɤɥɟɬɨɱɧɵɣ ɪɚɤ 

ɋɌȽ – ɋɨɦɚɬɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ 

ɌȽ – Ɍɪɢɝɥɢɰɟɪɢɞɵ 

ɌɊȽ – Ɍɢɪɟɨɬɪɨɩɢɧ–ɪɢɥɢɡɢɧɝ ɝɨɪɦɨɧ 

ɌɌȽ – Ɍɢɪɟɨɬɪɨɩɧɵɣ ɝɨɪɦɨɧ 

ɎɋȽ – Ɏɨɥɥɢɤɭɥɨɫɬɢɦɭɥɢɪɭɸɳɢɣ ɝɨɪɦɨɧ 

ɏɋ – ɏɨɥɟɫɬɟɪɢɧ 

ɐɇɋ – ɐɟɧɬɪɚɥɶɧɚɹ ɧɟɪɜɧɚɹ ɫɢɫɬɟɦɚ 

ɓɀ – ɓɢɬɨɜɢɞɧɚɹ ɠɟɥɟɡɚ 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 
1 Ⱥɛɞɭɥɤɚɞɵɪɨɜ, Ʉ. Ɇ. Ƚɟɦɚɬɨɥɨɝɢɹ : ɫɩɪɚɜɨɱɧɢɤ / Ʉ. Ɇ. Ⱥɛɞɭɥɤɚɞɵɪɨɜ. 

– Ɇɨɫɤɜɚ : ɗɄɋɆɈ, 2004. – 928 ɫ. 
2 Ȼɚɥɚɛɨɥɤɢɧ, Ɇ. ɂ. ɗɧɞɨɤɪɢɧɨɥɨɝɢɹ : ɭɱɟɛɧɢɤ / Ɇ. ɂ. Ȼɚɥɚɛɨɥɤɢɧ. – 

Ɇɨɫɤɜɚ : ɍɧɢɜɟɪɫɭɦ ɩɚɛɥɢɲɢɧɝ, 1998. – 300 ɫ. 
3 Ȼɟɪɟɡɨɜ, Ɍ. Ɍ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɯɢɦɢɹ : ɭɱɟɛɧɢɤ / Ɍ. Ɍ. Ȼɟɪɟɡɨɜ, Ȼ. Ɏ. 

Ʉɨɪɨɜɤɢɧ. – Ɇɨɫɤɜɚ : Ɇɟɞɢɰɢɧɚ, 1998. – 704 ɫ. 
4Ȼɨɪɨɜɫɤɚɹ, Ɇ. Ʉ. ɋɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɦɟɦɛɪɚɧɵ ɷɪɢɬɪɨɰɢɬɚ ɢ ɟɟ ɢɡɦɟɧɟɧɢɹ ɩɪɢ ɩɚɬɨɥɨɝɢɹɯ ɪɚɡɧɨɝɨ ɝɟɧɟɡɢɫɚ / 
Ȼɨɪɨɜɫɤɚɹ Ɇ. Ʉ., Ʉɭɡɧɟɰɨɜɚ ɗ. ɗ., Ƚɨɪɨɯɨɜɚ ȼ. Ƚ. // Ȼɸɥɥɟɬɟɧɶ ȼɋɇɐ ɋɈ 
ɊȺɆɇ. – 2010. – № 3. – ɋ. 334–354. 

5Ȼɪɵɡɝɚɥɨɜɚ, ɇ. ɘ. Ɋɨɥɶ ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɷɪɢɬɪɨɰɢɬɚ ɜ 
ɢɡɦɟɧɟɧɢɢ ɫɪɨɞɫɬɜɚ ɝɟɦɨɝɥɨɛɢɧɚ ɤ ɤɢɫɥɨɪɨɞɭ / ɇ. ɘ. Ȼɪɵɡɝɚɥɨɜɚ, ɇ. Ⱥ. Ȼɪɚɠɟ, 
Ⱥ. ɂ. ɘɫɢɩɨɜɢɱ  // Ȼɢɨɮɢɡɢɤɚ. – 2009. – Ɍ. 54, № 3. – ɋ. 442–447. 
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