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ɍȾɄ 691.55:620.193 

ɆȿɏȺɇɂɁɆ ɈȻɊȺɁɈȼȺɇɂə ɊȿȾɂɋɉȿɊɋɂɈɇɇɕɏ 
ɉɈɅɂɆȿɊɇɕɏ ɉɈɊɈɒɄɈȼ 

ȻɈɅɖɒȺɄɈȼ ȼ. ɂ.1, ɞ. ɬ. ɧ., ɩɪɨɮ., 

ȾȿɊȿȼəɇɄɈ ȼ. ɇ.2*
, ɞ. ɬ. ɧ., ɩɪɨɮ. 

1 Ʉɚɮɟɞɪɚ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ «ɉɪɢɞɧɟɩɪɨɜɫɤɚɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ», ɭɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, 24-ɚ, Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ, 49005, ɍɤɪɚɢɧɚ, 
ɬɟɥ. +38 (0562) 47-59-51, e-mail: lab120@mail.pgasa.dp.ua, ORCID ID: 0000-0002-2624-4666 
2* Ʉɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ 
«ɉɪɢɞɧɟɩɪɨɜɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ», ɭɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, 24-ɚ, Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ, 
49005, ɍɤɪɚɢɧɚ, ɬɟɥ. +38(0562) 47-16-22, e-mail: derev@mail.pgasa.dp.ua, ORCID ID: 0000-0003-4131-0155 

Ⱥɧɧɨɬɚɰɢɹ. ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɢɡɞɟɥɢɹ ɧɚ ɨɫɧɨɜɟ ɝɢɩɫɨɜɵɯ ɜɹɠɭɳɢɯ ɦɚɬɟɪɢɚɥɨɜ 
ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɬɚɤ ɤɚɤ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɢ 
ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. Ɉɞɧɚɤɨ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɞɟɪɠɢɜɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɭɯɢɯ 
ɞɨɛɚɜɨɤ. Ɉɬɟɱɟɫɬɜɟɧɧɵɟ ɞɨɛɚɜɤɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɝɢɩɫɨɜɵɯ ɜɹɠɭɳɢɯ ɧɚɯɨɞɹɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ 
ɠɢɞɤɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɢɦɟɧɟɧɢɟ ɢɦɩɨɪɬɧɵɯ ɞɨɛɚɜɨɤ ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɨɢɦɨɫɬɶ ɢɡɞɟɥɢɣ. Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ 
ɩɨɥɭɱɟɧɢɹ ɫɭɯɢɯ ɞɨɛɚɜɨɤ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɨɣ ɞɢɫɩɟɪɫɢɢ, ɤɨɬɨɪɚɹ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɠɢɞɤɨɦ ɜɢɞɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɝɢɩɫɨɜɵɯ ɜɹɠɭɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɨ ɩɪɢ ɩɟɪɟɜɨɞɟ ɜ 
ɫɭɯɨɟ ɫɨɫɬɨɹɧɢɟ ɞɢɫɩɟɪɫɢɹ ɚɝɪɟɝɚɬɢɪɭɟɬɫɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɨɛɚɜɤɚ ɧɟ ɢɦɟɟɬ ɧɟɨɛɯɨɞɢɦɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɫɜɨɣɫɬɜ.  

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɫɩɟɪɫɢɨɧɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɩɨɪɨɲɤɨɜ – ɪɚɡɪɚɛɨɬɤɚ ɦɟɯɚɧɢɡɦɚ ɢɯ 
ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɩɥɟɧɤɢ, ɩɨɞɛɨɪ ɪɟɝɭɥɹɬɨɪɨɜ. Ɍɚɤ, ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ 
ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɤɨɚɝɭɥɹɰɢɸ ɷɦɭɥɶɫɢɢ (ɞɢɫɩɟɪɫɢɢ). Ɂɚɳɢɬɧɵɣ ɤɨɥɥɨɢɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ 
ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɩɨɪɨɲɤɚ, ɫɩɨɫɨɛɧɨɝɨ ɡɚɬɟɦ ɞɢɫɩɟɪɝɢɪɨɜɚɬɶɫɹ ɜ ɜɨɞɟ. ɂ, ɧɚɤɨɧɟɰ, ɫɭɲɤɚ (ɭɞɚɥɟɧɢɟ ɜɥɚɝɢ) 
ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɥɟɧɤɢ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɪɨɲɨɤ ɪɟɞɢɫɩɟɪɫɢɨɧɧɵɣ, ɦɚɬɟɪɢɚɥɵ ɜɹɠɭɳɢɟ, ɞɨɛɚɜɤɢ, ɷɦɭɥɶɫɢɹ, ɞɢɫɩɟɪɫɢɹ 
ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɚɹ. 

ɆȿɏȺɇȱɁɆ ɍɌȼɈɊȿɇɇə ɊȿȾɂɋɉȿɊɋȱɃɇɂɏ  
ɉɈɅȱɆȿɊɇɂɏ ɉɈɊɈɒɄȱȼ 

ȻɈɅɖɒȺɄɈȼ ȼ. І.1, ɞ. ɬ. ɧ., ɩɪɨɮ., 
ȾȿɊȿȼ'əɇɄɈ ȼ. Ɇ.

2*
, ɞ. ɬ. ɧ., ɩɪɨɮ. 

1  Ʉɚɮɟɞɪɚ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɚ ɬɚ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɿɜ, Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ «ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ ɞɟɪɠɚɜɧɚ 
ɚɤɚɞɟɦɿɹ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ», ɜɭɥ. ɑɟɪɧɢɲɟɜɫɶɤɨɝɨ, 24-ɚ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 49005, ɍɤɪɚʀɧɚ,  
ɬɟɥ. +38 (056)-745-23-72, e-mail: bolshakov@mail.pgasa.dp.ua, ORCID ID: 0000-0003-0790-6473 
2* Ʉɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɿʀ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɜɢɪɨɛɿɜ ɬɚ ɤɨɧɫɬɪɭɤɰɿɣ, Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ 
«ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ ɞɟɪɠɚɜɧɚ ɚɤɚɞɟɦɿɹ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ», ɜɭɥ. ɑɟɪɧɢɲɟɜɫɶɤɨɝɨ, 24-ɚ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 49005, 

ɍɤɪɚʀɧɚ, ɬɟɥ. +38(0562) 47-16-22, e-mail: derev@mail.pgasa.dp.ua, ORCID ID: 0000-0003-4131-0155 

Ⱥɧɨɬɚɰіɹ. ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜɢɪɨɛɢ ɧɚ ɨɫɧɨɜɿ ɝɿɩɫɨɜɢɯ ɜ'ɹɠɭɱɢɯ ɦɚɬɟɪɿɚɥɿɜ 
ɨɞɟɪɠɚɥɢ ɡɧɚɱɧɟ ɩɨɲɢɪɟɧɧɹ, Ɍɨɦɭ ɳɨ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ ɿ ɹɤɿɫɬɶ 
ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ. ɉɪɨɬɟ ʀɯ ɜɢɪɨɛɧɢɰɬɜɨ ɫɬɪɢɦɭєɬɶɫɹ ɜɿɞɫɭɬɧɿɫɬɸ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɢɯ ɫɭɯɢɯ ɞɨɛɚɜɨɤ. ȼɿɬɱɢɡɧɹɧɿ 
ɞɨɛɚɜɤɢ ɞɥɹ ɪɟɝɭɥɸɜɚɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɩɫɨɜɢɯ ɜ'ɹɠɭɱɢɯ ɩɟɪɟɛɭɜɚɸɬɶ ɜ ɨɫɧɨɜɧɨɦɭ ɜ ɪɿɞɤɨɦɭ ɫɬɚɧɿ. 
Ɂɚɫɬɨɫɭɜɚɧɧɹ ɿɦɩɨɪɬɧɢɯ ɞɨɛɚɜɨɤ ɡɛɿɥɶɲɭє ɜɚɪɬɿɫɬɶ ɜɢɪɨɛɿɜ. Ɉɞɢɧ ɿɡ ɧɚɩɪɹɦɿɜ ɨɬɪɢɦɚɧɧɹ ɫɭɯɢɯ ɞɨɛɚɜɨɤ – 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɥɿɜɿɧɿɥɚɰɟɬɚɬɧɨʀ ɞɢɫɩɟɪɫɿʀ, ɹɤɚ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ ɪɿɞɤɨɦɭ ɜɢɝɥɹɞɿ ɞɥɹ ɪɟɝɭɥɸɜɚɧɧɹ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɩɫɨɜɢɯ ɜ'ɹɠɭɱɢɯ ɦɚɬɟɪɿɚɥɿɜ. Ⱥɥɟ ɩɿɞ ɱɚɫ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜ ɫɭɯɢɣ ɫɬɚɧ ɞɢɫɩɟɪɫɿɹ ɚɝɪɟɝɚɬɭєɬɶɫɹ. 
Ʉɪɿɦ ɬɨɝɨ, ɞɨɛɚɜɤɚ ɧɟ ɦɚє ɧɟɨɛɯɿɞɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ.  

Ɉɫɧɨɜɧɚ ɩɪɨɛɥɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ɞɢɫɩɟɪɫɿɣɧɢɯ ɩɨɥɿɦɟɪɧɢɯ ɩɨɪɨɲɤɿɜ — ɰɟ ɪɨɡɪɨɛɥɟɧɧɹ ɦɟɯɚɧɿɡɦɭ ʀɯ 
ɞɢɫɩɟɪɝɭɜɚɧɧɹ ɬɚ ɭɬɜɨɪɟɧɧɹ ɩɥɿɜɤɢ, ɿ ɩɿɞɛɿɪ ɪɟɝɭɥɹɬɨɪɿɜ. Ɍɚɤ ɫɬɚɛɿɥɿɡɚɬɨɪɢ ɜ ɞɚɧɿɣ ɫɢɫɬɟɦɿ ɡɚɩɨɛɿɝɚɸɬɶ 
ɤɨɚɝɭɥɹɰɿʀ ɟɦɭɥɶɫɿʀ (ɞɢɫɩɟɪɫɿʀ). Ɂɚɯɢɫɧɢɣ ɤɨɥɨʀɞ ɡɚɛɟɡɩɟɱɭє ɨɬɪɢɦɚɧɧɹ ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɩɨɪɨɲɤɭ, ɡɞɚɬɧɨɝɨ ɩɨɬɿɦ 
ɞɢɫɩɟɪɝɭɜɚɬɢɫɹ ɭ ɜɨɞɿ. І, ɧɚɪɟɲɬɿ, ɫɭɲɿɧɧɹ (ɜɢɞɚɥɟɧɧɹ ɜɨɥɨɝɢ) ɡɭɦɨɜɥɸє ɭɬɜɨɪɟɧɧɹ ɩɥɿɜɤɢ. 

Ʉɥɸɱɨɜі ɫɥɨɜɚ: ɩɨɪɨɲɨɤ ɪɟɞɢɫɩɟɪɫɿɣɧɢɣ, ɦɚɬɟɪɿɚɥɢ ɜ'ɹɠɭɱɿ, ɞɨɛɚɜɤɢ, ɟɦɭɥɶɫɿɹ, ɞɢɫɩɟɪɫɿɹ ɩɨɥɿɜɿɧɿɥɚɰɟ-
ɬɚɬɧɚ 
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THE MECHANISM OF FORMATION OF REDISPERSIBLE  

POLYMER POWDERS  
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1  Department of Materials and Materials Processing, State Higher Educational Establishment ―PrвНЧТЩrШЯЬ’ФК SЭКЭО AМКНОЦв ШП 
CТЯТХ EЧРТЧООrТЧР КЧН ArМСТЭОМЭЮrО‖, Chernyshevskogo str., 24-a, Dnepropetrovsk 49005, Ukraine, tel. +38 (0562) 47-59-51,  

e-mail: lab120@mail.pgasa.dp.ua, ORCID ID: 0000-0002-2624-4666 
2* Department of Technology of Building Materials, Products and Structures, State Higher Educational Establishment 
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Summary. Statement of the problem. In recent years, products based on gypsum binding materials is 

widespread, as their application allows to increase the productivity and quality of work. However, their production is 

constrained by lack of efficient dry additives. Domestic additives for adjusting the properties of gypsum binders are 

mainly in the liquid state. The use of imported additives increases the cost of products. One of the ways to obtain the 

dry additive is the use of polyvinyl acetate dispersion, which is widely used in liquid form to adjust the properties of 

cementations materials. But by the reworking to the dry condition the dispersion is aggregated. Furthermore, the 

additive does not have the required functional properties.  

The main problem of the production of dispersible polymer powders is development of the mechanism of their 

dispersion and film formation, and selection of regulators. So the stabilizers in the system prevent the coagulation of the 

emulsion (dispersion). Protective colloid provides obtaining of the dispersion powder, then is able to disperse in the 

water. And, finally, drying (moisture removal) leads to the film formation. 
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ȼɜɟɞɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɹɜɥɟɧɢɹ 
ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɨɜɟɪɲɟɧ-

ɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɨɢɡɨɲɥɚ ɫɭɳɟɫɬɜɟɧɧɚɹ 
ɩɟɪɟɨɰɟɧɤɚ ɩɨɞɯɨɞɨɜ ɤ ɜɵɛɨɪɭ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɬɞɟɥɨɱɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ. ɋɨɜɪɟɦɟɧɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ 
ɫɭɯɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɦɟɫɟɣ. ȼɨɡɦɨɠɧɨɫɬɶ 

ɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ 
ɫɜɨɣɫɬɜ, ɢɯ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ 
ɡɚɬɪɚɬ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ, 
ɭɦɟɧɶɲɟɧɢɸ ɩɨɬɟɪɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ. 
ɗɬɢ ɢ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɸɬ 
ɫɦɟɫɢ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɢ 
ɛɟɬɨɧɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Д1–
9]. 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɭɯɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɫɦɟɫɟɣ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɨɫɬɚɜɧɵɦɢ ɱɚɫɬɹɦɢ 
ɹɜɥɹɸɬɫɹ ɦɨɞɢɮɢɰɢɪɭɸɳɢɟ ɞɨɛɚɜɤɢ, 
ɪɟɝɭɥɢɪɭɸɳɢɟ ɫɪɨɤɢ ɫɯɜɚɬɵɜɚɧɢɹ, ɜɪɟɦɹ 
ɩɪɢɝɨɞɧɨɫɬɢ ɫɦɟɫɢ ɢ ɞɪɭɝɢɟ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɭɯɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɦɟɫɟɣ 
ɧɚ ɨɫɧɨɜɟ ɝɢɩɫɨɜɵɯ ɜɹɠɭɳɢɯ ɧɟɨɛɯɨɞɢɦɵ 

ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɥɢ ɛɵ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɬɜɟɪɞɟɧɢɹ 
ɜɹɠɭɳɟɝɨ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɟɞɟɥɚɯ Д4–6]. 

Ⱥɧɚɥɢɡ ɩɨɫɥɟɞɧɢɯ ɩɭɛɥɢɤɚɰɢɣ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɍɤɪɚɢɧɟ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɪɚɡɜɢɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɭɯɢɯ ɞɨɛɚɜɨɤ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɢɯɨɞɢɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɦɩɨɪɬɧɵɟ, ɞɨɜɨɥɶɧɨ ɞɨɪɨɝɨɫɬɨɹɳɢɟ, ɚ ɷɬɨ 
ɧɟ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɨɬɟɱɟɫɬɜɟɧɧɭɸ 
ɩɪɨɞɭɤɰɢɸ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ. 

Ɋɚɡɪɚɛɨɬɤɚ ɪɟɞɢɫɩɟɪɫɢɨɧɧɵɯ ɩɨɥɢɦɟɪ-

ɧɵɯ ɩɨɪɨɲɤɨɜ ɩɨɡɜɨɥɢɬ ɪɚɫɲɢɪɢɬɶ 
ɚɫɫɨɪɬɢɦɟɧɬ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɞɨɛɚɜɨɤ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɭɯɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɦɟɫɟɣ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɜɵɫɢɬɶ ɢɯ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ Д6–12].  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ 
ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ 
ɪɟɞɢɫɩɟɪɫɢɨɧɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɩɨɪɨɲɤɨɜ ɧɚ 
ɨɫɧɨɜɟ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɨɣ ɞɢɫɩɟɪɫɢɢ 
(ɉȼȺȾ), ɤɨɬɨɪɚɹ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɭɥɭɱɲɟɧɢɹ ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɨɜ ɢ ɛɟɬɨɧɨɜ, ɢ 
ɝɢɞɪɚɬɚ ɨɤɢɫɢ ɤɚɥɶɰɢɹ ɋɚ(Ɉɇ)2. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɩɨɥɭɱɟɧɢɹ 
ɫɪɟɞɧɹɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɉȼȺ 
ɫɨɫɬɚɜɥɹɟɬ 10–1600 ɚ.ɟ.ɦ., ɚ ɛɥɚɝɨɞɚɪɹ 

ɜɵɫɨɤɨɣ ɚɞɝɟɡɢɢ ɤɨ ɦɧɨɝɢɦ ɦɚɬɟɪɢɚɥɚɦ 
(ɫɬɟɤɥɭ, ɦɟɬɚɥɥɭ, ɞɪɟɜɟɫɢɧɟ ɢ ɞɪ.) 
ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬ ɜ ɜɢɞɟ ɞɢɫɩɟɪɫɢɢ ɜɜɨɞɹɬ ɜ 
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ɫɨɫɬɚɜ ɥɚɤɨɜ ɢ ɤɥɟɟɜ. ȿɝɨ ɩɪɢɦɟɧɹɸɬ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɤɪɵɬɢɣ ɞɥɹ ɞɟɪɟɜɚ, ɬɤɚɧɢ, 
ɛɭɦɚɝɢ (ɦɨɸɳɢɟɫɹ ɨɛɨɢ), ɱɟɪɟɩɢɰɵ, 
ɤɟɪɚɦɢɤɢ. 

ɉɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɚɹ ɞɢɫɩɟɪɫɢɹ ɜɯɨɞɢɬ ɜ 
ɫɨɫɬɚɜ ɩɨɥɢɦɟɪɰɟɦɟɧɬɧɵɯ ɢ 
ɩɨɥɢɦɟɪɛɟɬɨɧɧɵɯ ɩɨɤɪɵɬɢɣ, ɩɪɢɦɟɧɹɟɬɫɹ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɫɲɨɜɧɵɯ ɩɨɥɨɜ, ɫɥɭɠɢɬ 
ɨɫɧɨɜɨɣ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɵɯ ɤɪɚɫɨɤ, ɤɨɬɨɪɵɟ 
ɜ 2–3 ɪɚɡɚ ɞɟɲɟɜɥɟ ɦɚɫɥɹɧɵɯ. 

ɉɨɥɢɦɟɪɧɵɟ ɞɨɛɚɜɤɢ ɤ ɛɟɬɨɧɚɦ ɢ 
ɪɚɫɬɜɨɪɧɵɦ ɫɦɟɫɹɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɯ 
ɤɚɱɟɫɬɜɚ ɞɟɣɫɬɜɭɸɬ ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ ɝɢɞɪɨɮɨɛɢɡɢɪɭɸɳɢɟ ɜɟɳɟɫɬɜɚ. 
Ɉɧɢ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɦɚɬɟɪɢɚɥɵ ɫ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɩɟɪɟɯɨɞɢɬɶ ɜ 
ɜɹɡɤɨɬɟɤɭɱɟɟ ɫɨɫɬɨɹɧɢɟ, ɤɨɥɶɦɚɬɢɪɭɹ ɩɨɪɵ 
ɛɟɬɨɧɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɥɭɱɲɚɟɬɫɹ ɚɞɝɟɡɢɹ 
ɡɚɩɨɥɧɢɬɟɥɟɣ ɫ ɰɟɦɟɧɬɧɵɦ ɤɚɦɧɟɦ, 
ɩɨɜɵɲɚɸɬɫɹ ɬɚɤɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɤɚɤ ɩɥɨɬɧɨɫɬɶ, ɩɪɨɱɧɨɫɬɶ, ɝɚɡɨ- ɢ 
ɜɨɡɞɭɯɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɦɨɪɨɡɨɫɬɨɣ-ɤɨɫɬɶ. 

Ɍɟɪɦɨɩɥɚɫɬɢɱɟɫɤɢɣ ɩɨɥɢɦɟɪ ɉȼȺ, 
ɨɛɪɚɡɭɹ ɜ ɛɟɬɨɧɟ ɷɥɚɫɬɢɱɧɵɟ ɫɥɨɢ, 
ɤɨɥɶɦɚɬɢɪɭɹ ɩɨɪɵ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɚɟɬ ɞɟɮɨɪɦɚɬɢɜɧɵɟ 
ɫɜɨɣɫɬɜɚ ɛɟɬɨɧɚ, ɩɨɜɵɲɚɟɬ ɟɝɨ ɩɪɨɱɧɨɫɬɶ 
ɩɪɢ ɢɡɝɢɛɟ ɢ ɪɚɫɬɹɠɟɧɢɢ.  

Ɉɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɫɢɧɬɟɡɚ ɉȼȺ, 
ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɟɫɬɶ: 
- ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɦɚɫɫɟ; 
- ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɪɚɫɬɜɨɪɟ; 
- ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɹɯ; 
- ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɹ. 
ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɦɚɫɫɟ ɩɪɨɜɨɞɢɬɫɹ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɧɚɝɪɟɜɚɧɢɹ ɜ ɮɨɪɦɟ ɫɦɟɫɢ 
ɢɫɯɨɞɧɨɝɨ ɦɨɧɨɦɟɪɚ ɫ ɢɧɢɰɢɚɬɨɪɨɦ ɢɥɢ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɩɪɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɷɬɨɝɨ ɦɟɬɨɞɚ — 

ɬɪɭɞɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɬɜɨɞɨɦ ɬɟɩɥɚ, 
ɤɨɬɨɪɨɟ ɜɵɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ. 

ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɪɚɫɬɜɨɪɟ ɦɨɠɟɬ 
ɩɪɨɜɨɞɢɬɶɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ. ɉɪɢ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɩɨ ɩɟɪɜɨɦɭ ɫɩɨɫɨɛɭ 
ɜɵɛɢɪɚɸɬ ɪɚɫɬɜɨɪɢɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ 
ɪɚɫɬɜɨɪɹɸɬ ɢɫɯɨɞɧɵɣ ɦɨɧɨɦɟɪ, ɧɨ ɧɟ 
ɪɚɫɬɜɨɪɹɸɬ ɩɨɥɢɦɟɪ, ɤɨɬɨɪɵɣ 
ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɩɨ 
ɜɬɨɪɨɦɭ ɫɩɨɫɨɛɭ, ɤɨɬɨɪɵɣ ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ 

«ɥɚɤɨɜɚɹ ɩɨɥɢɦɟɪɢɡɚɰɢɹ», ɩɨɞɛɢɪɚɸɬ 
ɪɚɫɬɜɨɪɢɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɬɜɨɪɹɟɬɫɹ ɤɚɤ 
ɢɫɯɨɞɧɵɣ ɦɨɧɨɦɟɪ, ɬɚɤ ɢ ɩɨɥɢɦɟɪ, ɤɨɬɨɪɵɣ 
ɨɛɪɚɡɨɜɚɥɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ  
ɪɚɫɬɜɨɪ ɩɨɥɢɦɟɪɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɥɚɤɚ. 
ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɪɚɫɬɜɨɪɟ ɩɪɨɜɨɞɢɬɫɹ 

ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ (ɜɦɟɫɬɟ ɫ 
ɪɚɫɤɪɵɬɵɦ ɢɧɢɰɢɚɬɨɪɨɦ ɢɥɢ 
ɤɚɬɚɥɢɡɚɬɨɪɨɦ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ 
ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ ɩɨɥɢɦɟɪ ɫ ɧɟɛɨɥɶɲɨɣ 
ɩɨɥɢɞɢɫɩɟɪɫɧɨɫɬɶɸ (ɬɨ ɟɫɬɶ ɫ ɦɚɤɪɨ-

ɦɨɥɟɤɭɥɚɦɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɭɸ 
ɫɬɟɩɟɧɶ ɩɨɥɢɦɟɪɢɡɚɰɢɢ), ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɨɥɢɦɟɪɢ-

ɡɚɰɢɢ ɜ ɪɚɫɬɜɨɪɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɩɨɥɢɦɟɪɢɡɚɰɢɟɣ ɜ ɦɚɫɫɟ. ɇɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ 
– ɩɨɥɢɦɟɪɵ ɢɦɟɸɬ ɦɟɧɶɲɭɸ ɦɨɥɟɤɭɥɹɪɧɭɸ 
ɦɚɫɫɭ, ɱɟɦ ɩɪɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɜ ɦɚɫɫɟ, 
ɜɫɥɟɞɫɬɜɢɟ ɥɟɝɤɨɝɨ ɪɚɡɪɵɜɚ ɪɟɚɤɰɢɨɧɧɨɣ 
ɰɟɩɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɪɚɫɬɜɨɪɢɬɟɥɹ. 

ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɹɯ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɦɨɧɨɦɟɪɵ 
ɷɦɭɥɶɝɢɪɭɸɬ ɜ ɬɳɚɬɟɥɶɧɨ ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ. 
Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɦɨɧɨɦɟɪɚ 
ɤ ɫɦɟɫɢ ɩɪɢɛɚɜɥɹɸɬ ɷɦɭɥɶɝɚɬɨɪ (ɜɟɳɟɫɬɜɨ, 
ɤɨɬɨɪɨɟ ɫɧɢɠɚɟɬ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ 
ɧɚ ɝɪɚɧɢɰɟ ɤɚɩɥɢ ɦɨɧɨɦɟɪɚ ɫ ɜɨɞɨɣ). ȼ 
ɤɚɱɟɫɬɜɟ ɷɦɭɥɶɝɚɬɨɪɨɜ ɩɪɢɦɟɧɹɸɬ 
ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ  ɜɟɳɟɫɬɜɚ (ɫɨɥɢ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɭɥɶɮɨɤɢɫɥɨɬ ɢ ɞɪ.), 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ 
ɫɨɟɞɢɧɟɧɢɹ (ɩɨɥɢɜɢɧɢɥɨɜɵɣ ɫɩɢɪɬ) ɢɥɢ 
ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɟ ɝɢɞɪɨɮɢɥɶɧɵɟ ɩɨɪɨɲɤɢ 
(ɬɚɥɶɤ, ɨɤɫɢɞɵ ɧɟɤɨɬɨɪɵɯ ɦɟɬɚɥɥɨɜ ɢ ɞɪ.). 

ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɜ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɹɯ — 

ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɫɢɧɬɟɡɚ 
ɩɨɥɢɦɟɪɨɜ, ɤɨɬɨɪɵɣ ɛɵɫɬɪɨ ɩɪɢɨɛɪɟɬɚɟɬ 
ɨɛɳɟɟ ɩɪɢɡɧɚɧɢɟ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɥɭɱɟɧɢɹ 
ɩɨɥɢɦɟɪɨɜ ɠɟɥɚɬɟɥɶɧɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ 
ɦɚɫɫɵ ɢ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ. 
Ɂɧɚɱɢɬɟɥɶɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ 
ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɛɨɥɶɲɚɹ 
ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɢ ɭɞɨɛɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɩɪɨɰɟɫɫɚ. 

ɉɨɥɢɤɨɧɞɟɧɫɚɰɢɸ ɩɪɨɜɨɞɹɬ ɜ ɪɟɚɤɬɨɪɚɯ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ. Ɋɟɚɤɰɢɹ 
ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɭɫɤɨɪɹɟɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɤɢɫɥɨɝɨ ɢɥɢ ɳɟɥɨɱɧɨɝɨ 
ɯɚɪɚɤɬɟɪɚ. 
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ɉɪɨɛɥɟɦɨɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɵɯ ɞɢɫɩɟɪɫɢɣ ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɥɢɦɟɪɧɨɣ ɞɨɛɚɜɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɫɭɯɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɦɟɫɟɣ ɹɜɥɹɟɬɫɹ 
ɨɬɫɭɬɫɬɜɢɟ ɢɯ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
Ɋɚɡɪɚɛɨɬɚɧ ɫɨɫɬɚɜ ɞɨɛɚɜɤɢ ɧɚ ɨɫɧɨɜɟ 

ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɨɣ ɞɢɫɩɟɪɫɢɢ ɜ ɫɭɯɨɦ 
ɫɨɫɬɨɹɧɢɢ ɞɥɹ ɡɚɦɟɞɥɟɧɢɹ ɫɪɨɤɨɜ 
ɫɯɜɚɬɵɜɚɧɢɹ ɫɭɯɢɯ ɝɢɩɫɨɜɵɯ ɫɦɟɫɟɣ. 

ɉɨ ɩɪɟɞɥɨɠɟɧɢɸ ɚɜɬɨɪɨɜ ɜ ɫɨɫɬɚɜ 
ɪɟɞɢɫɩɟɪɫɢɨɧɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɩɨɪɨɲɤɨɜ 
(Ɋɉɉ) ɞɨɥɠɧɚ ɜɯɨɞɢɬɶ ɧɟɝɚɲɟɧɚɹ ɢɡɜɟɫɬɶ 

(CaO) ɢ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɚɹ ɞɢɫɩɟɪɫɢɹ 
(ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɩɥɨɬɧɨɫɬɢ). 

ȼ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɨɣ 
ɞɢɫɩɟɪɫɢɢ, ɩɪɢ ɝɚɲɟɧɢɢ, ɢɡɜɟɫɬɶ ɛɭɞɟɬ 
ɝɢɞɪɚɬɢɪɨɜɚɬɶɫɹ ɜɨɞɨɣ ɉȼȺȾ ɫ ɜɵɞɟɥɟɧɢɟɦ 
ɬɟɩɥɚ ɩɨ ɪɟɚɤɰɢɢ: 

ɋɚɈ + ɇ2Ɉ → ɋɚ(Ɉɇ)2 + Q 

ȼ ɬɨɠɟ ɜɪɟɦɹ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɳɟɥɨɱɧɨɦɭ ɝɢɞɪɨɥɢɡɭ, 
ɦɟɯɚɧɢɡɦ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ 
ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɨɣ: 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɞɧɢɦ ɢɡ ɩɪɨɞɭɤɬɨɜ 

ɪɟɚɤɰɢɢ ɹɜɥɹɟɬɫɹ ɩɨɥɢɜɢɧɢɥɨɜɵɣ ɫɩɢɪɬ, 
ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɬɪɨɟɧɢɹ, ɦɨɥɟɤɭɥɵ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɝɢɞɪɨɮɢɥɶɧɵɯ Ɉɇ – 

ɝɪɭɩɩ, ɨɛɥɚɞɚɸɳɢɯ ɛɨɥɶɲɢɦ ɫɪɨɞɫɬɜɨɦ ɤ 
ɢɨɧɧɵɦ ɢ ɩɨɥɹɪɧɵɦ ɫɬɪɭɤɬɭɪɚɦ. ɋ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ, ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɪɚɞɢɤɚɥ 

ɧɟɩɨɥɹɪɟɧ ɢ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɮɨɛɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɥɟɤɭɥɵ.  

Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɝɢɞɪɨɮɢɥɶɧɚɹ 
ɱɚɫɬɶ ɦɨɥɟɤɭɥɵ ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ ɫɩɢɪɬɚ, 
ɹɜɥɹɹɫɶ ɢɨɧɨɝɟɧɧɨɣ, ɛɭɞɟɬ ɚɞɫɨɪɛɢɪɨɜɚɬɶɫɹ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɝɢɩɫɨɜɨɝɨ ɜɹɠɭɳɟɝɨ, 

ɨɛɪɚɡɭɹ ɦɨɧɨɦɨɥɟɤɭɥɹɪɧɭɸ ɩɥɟɧɤɭ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɫɜɨɟɣ ɝɢɞɪɨɮɨɛɧɨɣ 
ɱɚɫɬɶɸ ɨɬ ɱɚɫɬɢɰ ɝɢɩɫɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɨɝɨ 
ɹɜɥɹɟɬɫɹ ɡɚɦɟɞɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɝɢɞɪɚɬɚɰɢɢ 
ɝɢɩɫɨɜɨɝɨ ɜɹɠɭɳɟɝɨ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɪɨɤɨɜ 
ɫɯɜɚɬɵɜɚɧɢɹ.  

Ʉɪɨɦɟ ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɨɛɪɚɡɭɟɬɫɹ 
ɚɰɟɬɚɬ ɤɚɥɶɰɢɹ ɩɨ ɫɯɟɦɟ: 
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Ⱥɰɟɬɚɬ ɤɚɥɶɰɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ 

ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɝɢɩɫɨɜɨɝɨ ɜɹɠɭɳɟɝɨ, ɬɚɤ ɤɚɤ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ 
ɢɨɧɨɜ ɤɚɥɶɰɢɹ ɜ ɪɚɫɬɜɨɪɟ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɧɢɠɟɧɢɸ ɫɤɨɪɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɰɟɧɬɪɨɜ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ (CaSO4·2H2O) ɢ, ɤɚɤ 
ɪɟɡɭɥɶɬɚɬ, ɡɚɦɟɞɥɟɧɢɸ ɫɪɨɤɨɜ ɫɯɜɚɬɵɜɚɧɢɹ 
ɝɢɩɫɨɜɵɯ ɜɹɠɭɳɢɯ. 

ɉɪɟɞɥɨɠɟɧɧɚɹ ɝɢɩɨɬɟɡɚ ɩɨɥɭɱɟɧɢɹ ɫɭɯɨɣ 
ɞɨɛɚɜɤɢ ɧɚ ɨɫɧɨɜɟ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɢ 
ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɨɣ ɞɢɫɩɟɪɫɢɢ ɞɥɹ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɫɭɯɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɦɟɫɟɣ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦɢ ɨɩɵɬɚ-
ɦɢ, ɧɚɩɪɢɦɟɪ, ɜɪɟɦɹ ɧɚɱɚɥɚ ɫɯɜɚɬɵɜɚɧɢɹ 
ɝɢɩɫɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 9 ɞɨ 25 ɦɢɧɭɬ. 

Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɪɟɲɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 
ɨɩɬɢɦɢɡɚɰɢɸ ɫɨɫɬɚɜɨɜ Ɋɉɉ ɧɚ ɨɫɧɨɜɟ ɉȼȺ 
ɩɨ ɨɫɧɨɜɧɵɦ ɫɜɨɣɫɬɜɚɦ ɫɭɯɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɫɦɟɫɟɣ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɢɯ ɩɨɥɭɱɟɧɢɹ. 

ɇɚɥɢɱɢɟ ɜ ɪɚɡɪɚɛɨɬɚɧɧɨɦ 
ɪɟɞɢɫɩɟɪɫɢɨɧɧɨɦ ɩɨɥɢɦɟɪɧɨɦ ɩɨɪɨɲɤɟ 
ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɶɰɢɹ, ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ 
ɫɩɢɪɬɚ, ɫɨɥɟɣ ɚɰɟɬɚɬɚ ɤɚɥɶɰɢɹ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɦ 
ɚɧɚɥɢɡɨɦ. Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɚ ɞɨɛɚɜɤɢ (ɪɢɫ. 1) 
ɩɨɤɚɡɚɥɚ ɫɨɞɟɪɠɚɧɢɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɮɚɡ: 
ɷɬɨ ɋɚ(Ɉɇ)2 (ɥɢɧɢɢ 0,312; 0,498; 0,169; 0,18 
ɧɦ), ɫɨɥɢ ɚɰɟɬɚɬɚ ɤɚɥɶɰɢɹ (ɥɢɧɢɢ 0,117; 
0,854; 0,744 ɧɦ) ɥɢɧɢɢ 0,252; 0,257 ɧɦ, 
ɫɨɝɥɚɫɧɨ Д1; 2; 6Ж ɩɪɢɧɚɞɥɟɠɚɬ 
ɩɨɥɢɜɢɧɢɥɨɜɨɦɭ ɫɩɢɪɬɭ. 

Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ ɞɨɛɚɜɤɢ (ɪɢɫ. 2), 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɦɢ 
ɤɪɢɫɬɚɥɥɚɦɢ ɨɤɪɭɝɥɟɧɧɨɣ ɮɨɪɦɵ. 

 

 

 

Ɋɢɫ. 2. Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɹ ɩɨɪɨɲɤɚ ɞɨɛɚɜɤɢ 
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Ɋɢɫ. 3. ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɝɢɞɪɚɬɚɰɢɢ ɩɨɥɭɜɨɞɧɨɝɨ ɝɢɩɫɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɞɨɛɚɜɨɤ 

Ɍɟɩɥɨɜɵɞɟɥɟɧɢɟ ɩɪɢ ɝɢɞɪɚɬɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɢɩɫɚ ɫ ɞɨɛɚɜɤɚɦɢ Ɋɉɉ ɜ 
ɤɨɥɢɱɟɫɬɜɟ 1,5 % ɩɨ ɦɚɫɫɟ ɝɢɩɫɚ 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ 
ɩɨɥɭɜɨɞɧɨɝɨ ɝɢɩɫɚ ɱɢɫɬɨɝɨ (ɪɢɫ. 3). 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɢɤ ɬɟɪɦɨɞɢ-ɧɚɦɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɝɢɞɪɚɬɚɰɢɢ ɝɢɩɫɚ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɫ 
ɞɨɛɚɜɤɚɦɢ Ɋɉɉ ɧɚ 3–5 

ɨɋ ɧɢɠɟ, ɱɟɦ ɱɢɫɬɨɝɨ, ɢ 
ɫɨɫɬɚɜɥɹɟɬ 38–40

 ɨɋ. 
ɉɟɪɢɨɞ ɩɨɞɴɟɦɚ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɢɦɟɪɧɨ ɪɚɜɟɧ ɪɚɡɧɢɰɟ ɜɨ ɜɪɟɦɟɧɢ ɦɟɠɞɭ 
ɧɚɱɚɥɨɦ ɢ ɤɨɧɰɨɦ ɫɯɜɚɬɵɜɚɧɢɹ. ȼɪɟɦɹ 
ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢɦɟɪɧɨ 
ɱɟɪɟɡ 1,0–1,5 ɱɚɫɚ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɨɤɨɧɱɚɧɢɟɦ 
ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɚɬɚɰɢɢ ɜɹɠɭɳɟɝɨ. 

Ɂɚɦɟɞɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɝɢɞɪɚɬɚɰɢɢ 
ɝɢɩɫɨɜɵɯ ɜɹɠɭɳɢɯ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɬɜɨɪɢɦɨɫɬɢ 
ɫɦɟɫɟɣ ɝɢɩɫɚ ɫ ɞɨɛɚɜɤɨɣ ɪɟɞɢɫɩɟɪɫɢɨɧɧɨɝɨ 
ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɪɨɲɤɚ. ȼ ɫɨɫɬɚɜ 
ɪɟɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɩɨɪɨɲɤɚ ɜɯɨɞɢɬ 
ɝɢɞɪɨɤɫɢɞ ɤɚɥɶɰɢɹ CК(Ɉɇ)2. ɉɪɢ 
ɫɦɟɲɢɜɚɧɢɢ ɝɢɩɫɨɜɨɝɨ ɜɹɠɭɳɟɝɨ ɫ 
ɞɨɛɚɜɤɨɣ Ɋɉɉ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡɦɟɧɹɟɬɫɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɤɚɥɶɰɢɹ 2ɋɚ  ɜ 
ɪɚɫɬɜɨɪɟ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, [5; 7; 10; 11] 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɬɨɱɧɟɟ 
ɚɤɬɢɜɧɨɫɬɟɣ) ɢɨɧɨɜ ɤɚɤɨɝɨ-ɥɢɛɨ 
ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɜ 
ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ ɟɝɨ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɜɟɥɢɱɢɧɭ, ɩɨɫɬɨɹɧɧɭɸ ɩɪɢ ɞɚɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɪɚɜɧɭɸ ɩɪɨɢɡɜɟɞɟɧɢɸ 
ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɷɥɟɤɬɪɨɥɢɬɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 
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ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɤɚɥɶɰɢɹ ɜ ɪɚɫɬɜɨɪɟ; 
m – ɦɚɫɫɚ ɨɤɫɢɞɚ ɋɚɈ ɜ ɪɚɫɬɜɨɪɟ, ɝ; 

Ɇ – ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɋɚɈ = 56 
ɝ/ɦɨɥɶ. 

Ɋɚɫɱɟɬɵ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɋɚSO4 ɩɨ ɜɵɲɟ 
ɩɪɢɜɟɞɟɧɧɵɦ ɮɨɪɦɭɥɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ ɪɟɞɢɫɩɟɪɫɢɨɧɧɵɯ ɩɨɥɢɦɟɪɧɵɯ 
ɩɨɪɨɲɤɨɜ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɬ ɦɚɫɫɵ ɋɚɈ 
ɜ ɪɚɫɬɜɨɪɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ   

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɋɚSO4 

ɋɨɞɟɪɠɚɧɢɟ Ɋɉɉ 
ɜ ɝɢɩɫɨɜɨɣ ɫɦɟɫɢ, 

% 

ɋɨɨɬɧɨɲɟɧɢɟ  
ɋɚɈ : ɉȼȺȾ 

 ɜ Ɋɉɉ 

Ɇɚɫɫɚ ɋɚɈ ɜ 
Ɋɉɉ, ɝ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɨɧɨɜ ɋɚɈ ɜ 

ɪɚɫɬɜɨɪɟ 

Ɋɚɫɬɜɨɪɢɦɨɫɬɶ, 
ɦɨɥɶ/ɥ 

1 1,3 : 1 1,7 0,0304 0,164 

1,5 1,3 : 1 2,54 0,045 0,111 

2 1,3 : 1 3,4 0,0607 0,0823 

2,5 1,3 : 1 4,24 0,0757 0,066 

3 1,3 : 1 5,1 0,091 0,0549 
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