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ɍȾɄ 69.032.22:658.512.4 

ɎɈɊɆɍȼȺɇɇə ɉɊɈȿɄɌɇɂɏ ɌȺ ɈɊȽȺɇȱɁȺɐȱɃɇɈ-

ɌȿɏɇɈɅɈȽȱɑɇɂɏ Ɋȱɒȿɇɖ ɁȼȿȾȿɇɇə ȼɂɋɈɌɇɂɏ 
ȻȺȽȺɌɈɎɍɇɄɐȱɈɇȺɅɖɇɂɏ ɄɈɆɉɅȿɄɋȱȼ 

ȻɈɅɖɒȺɄɈȼ ȼ. І.1, ɞ. ɬ. ɧ, ɩɪɨɮ., 
ɁȺəɐɖ Є. І.2*

, ɤ .ɬ .ɧ., ɞɨɰ. 
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 (0562) 47-39-56, e-mail: bolshakov@mail.pgasa.dp.ua, ORCID ID: 0000-0003-0790-6473 
2* Ʉɚɮɟɞɪɚ ɩɥɚɧɭɜɚɧɧɹ ɿ ɨɪɝɚɧɿɡɚɰɿʀ ɜɢɪɨɛɧɢɰɬɜɚ, Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ «ɉɪɢɞɧɿɩɪɨɜɫɶɤɚ ɞɟɪɠɚɜɧɚ ɚɤɚɞɟɦɿɹ 
ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ», ɜɭɥ. ɑɟɪɧɢɲɟɜɫɶɤɨɝɨ, 24-ɚ, Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 49005, ɍɤɪɚʀɧɚ, ɬɟɥ. +38 (056) 756-33-66,  

e-mail: zei83dici@mail.ru, ORCID ID: 0000-0002-7382-919ɏ 

Ⱥɧɨɬɚɰіɹ. ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ɏɨɪɦɭɜɚɧɧɹ ɦɧɨɠɢɧɢ ɫɩɨɫɨɛɿɜ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ. Ɇɟɬɚ ɫɬɚɬɬɿ. Ɏɨɪɦɭɜɚɧɧɹ ɜɚɪɿɚɧɬɿɜ ɪɟɚɥɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɫɬɜɨɪɟɧɧɹ ɿ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɤɨɦɛɿɧɚɬɨɪɧɨ-ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ 
ɚɧɚɥɿɡɭ ɬɚ ɫɢɧɬɟɡɭ. ɁЙɹɫɭɜɚɧɧɹ ɦɧɨɠɢɧɢ ɜɚɪɿɚɧɬɿɜ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɤɨɦɩɥɟɤɫɿɜ. Вɢɫɧɨɜɤɢ. Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɮɨɪɦɭɜɚɧɧɹ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ, ɚɞɚɩɬɨɜɚɧɢɣ ɞɨ 
ɭɦɨɜ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɧɚ ɭɦɨɜɚɯ ɛɚɝɚɬɨɜɚɪɿɚɧɬɧɨɫɬɿ, ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɧɨɪɦɚɬɢɜɧɢɯ ɜɢɦɨɝ ɳɨɞɨ ɩɨɠɟɠɧɨʀ ɛɟɡɩɟɤɢ, ɿɧɫɨɥɹɰɿʀ ɛɭɞɢɧɤɿɜ ɿ ɩɪɢɦɿɳɟɧɶ, ɡɚɯɢɫɬɭ ɜɿɞ ɲɭɦɭ ɿ 
ɜɿɛɪɚɰɿʀ, ɟɧɟɪɝɟɬɢɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɿ ɳɿɥɶɧɨɫɬɿ ɧɚɫɟɥɟɧɧɹ ɠɢɬɥɨɜɨɝɨ ɦɿɤɪɨɪɚɣɨɧɭ ɡ ɩɨɜɧɢɦ 
ɤɨɦɩɥɟɤɫɨɦ ɭɫɬɚɧɨɜ ɿ ɩɿɞɩɪɢєɦɫɬɜ ɦɿɫɰɟɜɨɝɨ ɡɧɚɱɟɧɧɹ, ɜ ɦɟɠɚɯ ɧɚɹɜɧɢɯ ɪɟɫɭɪɫɧɢɯ ɨɛɦɟɠɟɧɶ, ɡɚɛɟɡɩɟɱɢɬɢ 
ɜɜɟɞɟɧɧɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿɸ ɨɛ’єɤɬɿɜ ɿɡ ɡɚɞɚɧɢɦɢ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɦɨɞɟɥɿ 
ɬɚ ɦɟɬɨɞɢɤɚ ɞɨɡɜɨɥɹɬɶ ɜɢɡɧɚɱɢɬɢ ɪɚɰɿɨɧɚɥɶɧɢɣ ɜɚɪɿɚɧɬ ɜɢɫɨɬɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɞɚɧɢɯ ɤɪɢɬɟɪɿʀɜ 
ɬɚ ɨɛɦɟɠɟɧɶ. 

Ʉɥɸɱɨɜі ɫɥɨɜɚ: ɜɢɫɨɬɧɟ ɛɭɞɿɜɧɢɰɬɜɨ, ɜɢɫɨɬɧɢɣ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ, ɩɪɨɟɤɬɧɿ ɪɿɲɟɧɧɹ, 

ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɿ ɪɿɲɟɧɧɹ, ɪɟɫɭɪɫɢ, ɬɪɢɜɚɥɿɫɬɶ, ɜɚɪɬɿɫɬɶ 

ɎɈɊɆɂɊɈȼȺɇɂȿ ɉɊɈȿɄɌɇɕɏ ɂ ɈɊȽȺɇɂɁȺɐɂɈɇɇɈ-

ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ ɊȿɒȿɇɂɃ ȼɈɁȼȿȾȿɇɂə ȼɕɋɈɌɇɕɏ 
ɆɇɈȽɈɎɍɇɄɐɂɈɇȺɅɖɇɕɏ ɄɈɆɉɅȿɄɋɈȼ 

ȻɈɅɖɒȺɄɈȼ ȼ. ɂ. 1, ɞ. ɬ. ɧ, ɩɪɨɮ., 

ɁȺəɐ ȿ. ɂ.2*
, ɤ. ɬ. ɧ., ɞɨɰ. 

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) 47-39-56, e-mail: bolshakov@mail.pgasa.dp.ua,  ORCID ID: 0000-0003-0790-6473 
2* Ʉɚɮɟɞɪɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ «ɉɪɢɞɧɟɩɪɨɜɫɤɚɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ», ɭɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, 24-ɚ, Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ, 49005, ɍɤɪɚɢɧɚ,  
ɬɟɥ. +38 (056) 756-33-66, e-mail: zei83dici@mail.ru, ORCID ID: 0000-0002-7382-919ɏ 

Ⱥɧɧɨɬɚɰɢɹ. ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɫɩɨɫɨɛɨɜ ɜɨɡɜɟɞɟɧɢɹ ɜɵɫɨɬɧɵɯ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɚɪɢɚɧɬɨɜ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɫɨɡɞɚɧɢɹ ɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɵɫɨɬɧɵɯ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɛɢɧɚɬɨɪɧɨ-

ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɧɨɠɟɫɬɜɚ ɜɚɪɢɚɧɬɨɜ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɜɵɫɨɬɧɵɯ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. Вɵɜɨɞɵ. Ɋɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɤ ɭɫɥɨɜɢɹɦ ɜɨɡɜɟɞɟɧɢɹ ɜɵɫɨɬɧɵɯ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɤɨɦɩɥɟɤɫɨɜ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚ ɭɫɥɨɜɢɹɯ ɦɧɨɝɨɜɚɪɢɚɧɬɧɨɫɬɢ, ɫ ɭɱɟɬɨɦ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɧɫɨɥɹɰɢɢ ɡɞɚɧɢɣ ɢ ɩɨɦɟɳɟɧɢɣ, ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢ ɩɥɨɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɠɢɥɨɝɨ ɦɢɤɪɨɪɚɣɨɧɚ ɫ ɩɨɥɧɵɦ ɤɨɦɩɥɟɤɫɨɦ 
ɭɱɪɟɠɞɟɧɢɣ ɢ ɩɪɟɞɩɪɢɹɬɢɣ ɦɟɫɬɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜ ɪɚɦɤɚɯ ɢɦɟɸɳɢɯɫɹ ɪɟɫɭɪɫɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, ɨɛɟɫɩɟɱɢɬɶ ɜɜɨɞ 
ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɨɜ ɫ ɡɚɞɚɧɧɵɦɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɉɪɟɞɥɨɠɟɧɧɵɟ ɦɨɞɟɥɢ ɢ 
ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɜɵɫɨɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ 
ɢ ɨɝɪɚɧɢɱɟɧɢɹɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɵɫɨɬɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɜɵɫɨɬɧɵɣ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, ɩɪɨɟɤɬɧɵɟ 
ɪɟɲɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɪɟɫɭɪɫɵ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɬɨɢɦɨɫɬɶ 
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Abstract. Purpose. The formation of the many ways the construction of high-rise multipurpose complexes. 

Methodology. The formation of system implementation variants of creation and functioning of high-rise multipurpose 

complexes using combinatorial morphological analysis and synthesis. Findings. Many life cycle options of high-rise 

multipurpose complexes. Originality. The developed method of formation of organizational and technological solutions 

adapted to the conditions of the construction of high-rise multipurpose complexes, which provides the opportunity for 

multi-variant conditions, taking into account regulatory requirements for fire safety, insolation of buildings and 

premises, protection against noise and vibration, energy efficiency, infrastructure and population density of a residential 

district with a full range of institutions and enterprises of local significance, within existing resource constraints, to 

ensure the commissioning of objects with specified technical and economic characteristics. Practical value. The 

proposed model and the methodology allow to determine a rational variant of high-rise building according to specified 

criteria and constraints. 

Keywords: high-rise construction, high-rise mixed use complex, design decisions, organizational and 

technological decisions, resources, duration, cost 
 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɍ ɜɟɥɢɤɢɯ 
ɦɿɫɬɚɯ ɭɫɟ ɚɤɬɢɜɧɿɲɟ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɨɰɟɫ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɿ ɫɩɨɪɭɞɠɟɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɭɞɢɧɤɿɜ. ɐɹ ɬɟɧɞɟɧɰɿɹ ɪɨɡɜɢɬɤɭ ɦɿɫɶɤɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ 
ɿ ɧɚ ɪɿɡɧɢɯ ɤɨɧɬɢɧɟɧɬɚɯ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ 
ɜɥɚɫɬɢɜɿ ɬɚɤɢɦ ɨɛ’єɤɬɚɦ ɫɤɥɚɞɧɿ 
ɚɪɯɿɬɟɤɬɭɪɧɿ, ɨɛ’єɦɧɨ-ɩɥɚɧɭɜɚɥɶɧɿ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɣ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɿ 
ɪɿɲɟɧɧɹ, ɳɨ ɡɭɦɨɜɥɟɧɨ ɧɟɞɨɫɬɚɬɧɿɫɬɸ 
ɬɟɪɢɬɨɪɿɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ ɜɟɥɢɤɢɯ ɦɿɫɬ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ʀɯ ɮɭɧɤɰɿɣ, ɞɟɮɿɰɢɬɨɦ ɜɿɥɶɧɢɯ 
ɡɟɦɟɥɶɧɢɯ ɞɿɥɹɧɨɤ ɬɚ ʀɯ ɜɢɫɨɤɨɸ ɜɚɪɬɿɫɬɸ, 
ɩɿɞɜɢɳɟɧɧɹɦ ɩɨɩɢɬɭ ɧɚ ɩɿɞɡɟɦɧɿ ɩɥɨɳɿ ɞɥɹ 
ɩɚɪɤɿɧɝɿɜ, ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɧɟɨɛɯɿɞɧɿɫɬɸ 
ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɬɟɪɢɬɨɪɿɣ ɬɚ ɿɧɜɟɫɬɢɰɿɣ, ɩɿɞɜɢɳɟɧɧɹɦ 
ɫɩɨɠɢɜɱɢɯ ɜɢɦɨɝ ɞɨ ɹɤɨɫɬɿ, ɤɨɦɮɨɪɬɭ ɿ 
ɛɟɡɩɟɤɢ ɛɭɞɿɜɟɥɶ. 

ɋɭɱɚɫɧɿ ɜɢɫɨɬɧɿ ɛɭɞɿɜɥɿ ɜɿɞɪɿɡɧɹɸɬɶɫɹ 
ɜɿɞ ɭɠɟ ɿɫɧɭɸɱɢɯ ɩɨɜɟɪɯɨɜɿɫɬɸ, ɮɭɧɤɰɿɹɦɢ, 
ɜɢɦɨɝɚɦɢ ɳɨɞɨ ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɦɚɬɟɪɿɚɥɨɦ 
ɤɨɧɫɬɪɭɤɰɿɣ ɬɚ ɬɟɯɧɨɥɨɝɿɹɦɢ ɡɜɟɞɟɧɧɹ. 
Ɉɤɪɿɦ ɬɨɝɨ, ɞɨɜɝɨɜɿɱɧɿɫɬɶ, ɤɨɦɮɨɪɬɧɿɫɬɶ, 
ɟɤɨɧɨɦɿɱɧɿɫɬɶ ɜɢɫɨɬɧɢɯ ɛɭɞɿɜɟɥɶ ɛɚɝɚɬɨ ɜ 
ɱɨɦɭ ɡɭɦɨɜɥɟɧɿ ɪɿɜɧɟɦ ɪɨɡɜɢɬɤɭ 
ɿɧɜɟɫɬɢɰɿɣɧɨ-ɛɭɞɿɜɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, 

ɫɬɭɩɟɧɟɦ ɚɤɬɢɜɧɨɫɬɿ ɞɟɪɠɚɜɧɨʀ ɩɨɥɿɬɢɤɢ, 
ɫɩɪɹɦɨɜɚɧɨʀ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɭɹɜɥɟɧɧɹ ɩɪɨ 
ɧɨɜɢɣ, ɛɿɥɶɲ ɞɨɜɟɪɲɟɧɢɣ ɪɿɜɟɧɶ ɠɢɬɥɚ. 
əɤɳɨ ɡɜɟɞɟɧɧɹ ɛɚɝɚɬɨɩɨɜɟɪɯɨɜɢɯ ɰɢɜɿɥɶɧɢɯ 
ɛɭɞɿɜɟɥɶ ɹɜɥɹє ɫɨɛɨɸ ɞɨɫɬɚɬɧɶɨ 
ɜɿɞɩɪɚɰɶɨɜɚɧɢɣ ɩɪɨɰɟɫ, ɬɨ ɫɤɥɚɞɧɿɫɬɶ ɿ 
ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɜɢɫɨɬɧɢɯ ɛɭɞɿɜɟɥɶ 
ɩɨɬɪɟɛɭɸɬɶ ɪɨɡɪɨɛɥɟɧɧɹ ɫɩɟɰɿɚɥɶɧɢɯ 
ɩɪɨɟɤɬɿɜ (ɩɪɨɟɤɬɿɜ ɟɤɫɩɥɭɚɬɚɰɿʀ). ɉɪɨɛɥɟɦɚ 
ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨʀ ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɥɶɧɨʀ 
ɬɟɯɧɨɥɨɝɿʀ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɨʀ ɛɭɞɿɜɥɿ ɜ ɬɨɦɭ 
ɚɛɨ ɿɧɲɨɦɭ ɫɬɭɩɟɧɿ є ɚɤɬɭɚɥɶɧɨɸ ɞɥɹ ɜɫɿɯ 
ɭɱɚɫɧɢɤɿɜ (ɡɚɦɨɜɧɢɤ, ɿɧɜɟɫɬɨɪ, 
ɩɪɨɟɤɬɭɜɚɥɶɧɢɤ, ɩɿɞɪɹɞɧɢɤ) ɿɧɜɟɫɬɢɰɿɣɧɨ-

ɛɭɞɿɜɟɥɶɧɨɝɨ ɩɪɨɟɤɬɭ. ɐɿ ɨɫɨɛɥɢɜɨɫɬɿ, 
ɨɱɟɜɢɞɧɨ, ɫɭɬɬєɜɨ ɜɩɥɢɜɚɬɢɦɭɬɶ ɧɚ 
ɬɪɢɜɚɥɿɫɬɶ ɿ ɜɚɪɬɿɫɬɶ ɜɢɫɨɬɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ 

[1–14]. 

Ɉɞɧɚɤ ɿ ɞɨɫɿ ɧɟɦɚє ɞɨɫɬɚɬɧɶɨɝɨ 
ɧɚɭɤɨɜɨɝɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɩɪɢɧɰɢɩɿɜ 
ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɤɨɦɩɥɟɤɫɿɜ ɜ ɭɦɨɜɚɯ ɭɳɿɥɶɧɟɧɨʀ ɦɿɫɶɤɨʀ 
ɡɚɛɭɞɨɜɢ. Ɍɚɤɨɠ ɩɨɬɪɟɛɭɸɬɶ ɩɨɞɚɥɶɲɨɝɨ 
ɪɨɡɜɢɬɤɭ ɦɟɬɨɞɢ ɮɨɪɦɭɜɚɧɧɹ, ɨɰɿɧɤɢ, 
ɨɛґɪɭɧɬɭɜɚɧɧɹ ɬɚ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɢɯ 
ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ 
ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɤɨɦɩɥɟɤɫɿɜ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɦɿɧɿɦɿɡɭɜɚɬɢ 
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ɜɢɬɪɚɬɢ ɪɟɫɭɪɫɿɜ ɬɚ ɡɚɛɟɡɩɟɱɢɬɢ ɹɤɿɫɬɶ 
ɝɨɬɨɜɨʀ ɛɭɞɿɜɟɥɶɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 
ɱɢɧɧɢɯ ɧɨɪɦɚɬɢɜɧɢɯ ɜɢɦɨɝ. 

Ɉɬɠɟ, ɪɨɡɜɢɬɨɤ ɦɟɬɨɞɨɥɨɝɿɱɧɢɯ 
ɩɪɢɧɰɢɩɿɜ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-

ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɜ ɭɦɨɜɚɯ 
ɭɳɿɥɶɧɟɧɨʀ ɦɿɫɶɤɨʀ ɡɚɛɭɞɨɜɢ – ɰɟ ɚɤɬɭɚɥɶɧɚ, 
ɧɚɭɤɨɜɨ-ɩɪɢɤɥɚɞɧɚ ɩɪɨɛɥɟɦɚ. 

Ⱥɧɚɥіɡ ɞɨɫɥіɞɠɟɧɶ ɬɚ ɩɭɛɥіɤɚɰіɣ. 

Ɇɟɬɨɞɚɦ ɜɢɡɧɚɱɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɪɟɚɥɿɡɚɰɿʀ 
ɛɭɞɿɜɟɥɶɧɢɯ ɩɪɨɟɤɬɿɜ ɬɚ ɜɚɪɬɨɫɬɿ ɝɨɬɨɜɨʀ 
ɛɭɞɿɜɟɥɶɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɪɢɞɿɥɹєɬɶɫɹ 
ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ, ɹɤ ɩɿɞ ɱɚɫ ɮɨɪɦɭɜɚɧɧɹ 
ɞɨɝɨɜɿɪɧɨʀ ɰɿɧɢ, ɬɚɤ ɿ ɧɚ ɪɿɡɧɢɯ ɟɬɚɩɚɯ 
ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ, 
ɨɫɤɿɥɶɤɢ ɜɪɚɯɭɜɚɧɧɹ ɣɦɨɜɿɪɧɿɫɧɨɝɨ 
ɯɚɪɚɤɬɟɪɭ ɜɩɥɢɜɭ ɜɢɡɧɚɱɚɥɶɧɢɯ 
ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɚ ɿɧɲɢɯ 
ɮɚɤɬɨɪɿɜ ɞɥɹ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɬɟɯɧɿɤɨ-

ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɪɨɟɤɬɿɜ ɞɨɡɜɨɥɹє 
ɩɿɞɜɢɳɢɬɢ ɞɨɫɬɨɜɿɪɧɿɫɬɶ, ɧɚɞɿɣɧɿɫɬɶ 
ɩɪɢɣɧɹɬɢɯ ɪɿɲɟɧɶ ɿ ɡɚɛɟɡɩɟɱɢɬɢ ʀɯ ɮɿɡɢɱɧɭ 
ɬɚ ɮɿɧɚɧɫɨɜɭ ɪɟɚɥɿɡɨɜɚɧɿɫɬɶ. Ⱥɤɬɭɚɥɶɧɿɫɬɶ 
ɬɚɤɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɭɦɨɜɥɟɧɚ ɧɚɹɜɧɿɫɬɸ 
ɫɭɬɬєɜɢɯ ɜɿɞɯɢɥɟɧɶ ɮɚɤɬɢɱɧɢɯ ɡɧɚɱɟɧɶ 
ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɛɭɞɿɜɟɥɶɧɢɯ ɩɪɨɟɤɬɿɜ ɜɿɞ ʀɯ ɡɚɩɥɚɧɨɜɚɧɢɯ 
ɡɧɚɱɟɧɶ. ɇɚɹɜɧɿɫɬɶ ɬɚɤɢɯ ɜɿɞɯɢɥɟɧɶ 
ɩɨɜ’ɹɡɚɧɚ ɡ ɧɟɚɞɟɤɜɚɬɧɢɦɢ, ɧɟɨɛґɪɭɧɬɨɜɚɧɨ 
ɨɩɬɢɦɿɫɬɢɱɧɢɦɢ ɨɰɿɧɤɚɦɢ ɬɪɢɜɚɥɨɫɬɿ ɬɚ 
ɜɚɪɬɨɫɬɿ ɱɟɪɟɡ ɧɟɩɪɚɜɢɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ 
ɨɛɫɹɝɿɜ ɪɨɛɿɬ; ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɩɟɪɟɜɚɠɧɨ 
ɞɟɬɟɪɦɿɧɨɜɚɧɢɯ, ɫɬɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ 
ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ, ɳɨ ɧɟ ɜɪɚɯɨɜɭɸɬɶ 
ɦɨɠɥɢɜɿɫɬɶ ʀɯ ɤɨɪɢɝɭɜɚɧɧɹ ɭ ɜɢɩɚɞɤɭ ɡɦɿɧɢ 
ɭɦɨɜ ɜɢɪɨɛɧɢɰɬɜɚ; ɬɪɚɞɢɰɿɣɧɨ ɿɡɨɥɶɨɜɚɧɢɦ 
ɪɨɡɝɥɹɞɨɦ ɬɚɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤ ɱɚɫ, ɪɟɫɭɪɫɢ ɿ 
ɜɚɪɬɿɫɬɶ, ɳɨ ɧɟ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ 
ɧɟɨɛɯɿɞɧɢɣ ɫɬɭɩɿɧɶ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɮɚɤɬɢɱɧɢɯ 
ɡɧɚɱɟɧɶ ɡɚɩɥɚɧɨɜɚɧɢɦ. 

Ⱦɨ ɨɫɧɨɜɨɩɨɥɨɠɧɢɯ ɩɪɚɰɶ ɭ ɝɚɥɭɡɿ 
ɞɨɫɥɿɞɠɟɧɧɹ, ɜɞɨɫɤɨɧɚɥɟɧɧɹ, ɬɟɨɪɟɬɢɱɧɨɝɨ, 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɬɚ ɬɟɯɧɿɤɨ-

ɟɤɨɧɨɦɿɱɧɨɝɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ, ɦɟɬɨɞɿɜ ɿ ɮɨɪɦ ɨɪɝɚɧɿɡɚɰɿʀ 
ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɣɨɝɨ ɜɢɪɨɛɧɢɱɨʀ ɛɚɡɢ 
ɧɚɥɟɠɚɬɶ ɩɪɚɰɿ ɋ. ɋ. Ⱥɬɚєɜɚ, Ⱥ. Ⱥ. Ⱥɮɚ-

ɧɚɫɶєɜɚ, ɋ. Ɇ. Ȼɭɥɝɚɤɨɜɚ, Ɉ. Ⱥ. Ƚɭɫɚɤɨɜɚ, 
ȿ. Ʉ. Ɂɚɜɚɞɫɤɚɫɚ, ɘ. Ȼ. Ɇɨɧɮɪɟɞɚ, 

Ɍ. Ɇ. ɐɚɹ, ɉ. ɉ. Ɉɥɿɣɧɢɤɚ, ȼ. І. Ɍɨɪɤɚɬɸɤɚ, 
Ɋ. Ȼ. Ɍɹɧɚ, ɋ. Ⱥ. ɍɲɚɰɶɤɨɝɨ, Ɋ. І. Ɏɨɤɨɜɚ, 
Ⱥ. Ʉ. ɒɪɟɣɛɟɪɚ ɬɚ ɿɧɲɢɯ. 

Ɋɨɡɪɨɛɥɟɧɿ ɬɟɨɪɿʀ ɨɞɟɪɠɚɥɢ ɩɨɞɚɥɶɲɢɣ 
ɪɨɡɜɢɬɨɤ ɭ ɧɚɭɤɨɜɢɯ ɩɪɚɰɹɯ ʀɯ 
ɩɨɫɥɿɞɨɜɧɢɤɿɜ: Ⱥ. І. Ȼɿɥɨɤɨɧɹ, Ʉ. Ȼ. Ƚɚɧɿєɜɚ, 
Ⱦ. Ɏ. Ƚɨɧɱɚɪɟɧɤɚ, ȼ. Ⱥ. Ⱦɚɜɢɞɨɜɚ, ȼ. Ɇ. Ʉɿɪ-

ɧɨɫɚ, Ɉ. Ɇ. Ʌɿɜɿɧɫɶɤɨɝɨ, Ɉ. І. Ɇɟɧɟɣɥɸɤɚ, 
І. Ⱦ. ɉɚɜɥɨɜɚ, Ʉ. Ⱥ. ɒɪɟɣɛɟɪɚ ɬɚ ɿɧɲɢɯ 
ɭɱɟɧɢɯ. 

ȼ ɨɫɬɚɧɧɿ ɞɟɫɹɬɢɥɿɬɬɹ ɨɞɟɪɠɚɥɢ 
ɪɨɡɜɢɬɨɤ ɞɨɫɥɿɞɠɟɧɧɹ, ɩɪɢɫɜɹɱɟɧɿ ɧɚɭɤɨɜɢɦ 
ɨɫɧɨɜɚɦ ɫɬɜɨɪɟɧɧɹ ɬɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɬɟɯɧɨɥɨɝɿʀ ɣ ɨɪɝɚɧɿɡɚɰɿʀ ɛɭɞɿɜɟɥɶɧɨ-

ɦɨɧɬɚɠɧɢɯ ɩɪɨɰɟɫɿɜ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ 
ɡɜɟɞɟɧɧɹɦ, ɪɟɤɨɧɫɬɪɭɤɰɿєɸ, ɪɟɫɬɚɜɪɚɰɿєɸ, 
ɪɟɦɨɧɬɨɦ ɛɭɞɢɧɤɿɜ, ɫɩɨɪɭɞ ɿ ɤɨɦɩɥɟɤɫɿɜ, 
ɡɨɤɪɟɦɚ ɜ ɨɫɨɛɥɢɜɢɯ ɭɦɨɜɚɯ; ɨɪɝɚɧɿɡɚɰɿɣɧɢɦ 
ɫɬɪɭɤɬɭɪɚɦ, ɮɨɪɦɚɦ ɣ ɦɟɬɨɞɚɦ ɭɩɪɚɜɥɿɧɧɹ 
ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɛɭɞɿɜɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɬɚ 
ɣɨɝɨ ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɨʀ ɛɚɡɢ; 
ɪɨɡɪɨɛɥɟɧɧɸ ɧɚɭɤɨɜɢɯ, ɬɟɨɪɟɬɢɱɧɢɯ ɨɫɧɨɜ 
ɤɨɦɩɥɟɤɫɧɨʀ ɦɟɯɚɧɿɡɚɰɿʀ ɬɚ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
ɛɭɞɿɜɟɥɶɧɢɯ ɩɪɨɰɟɫɿɜ. Ⱦɨ ɬɚɤɢɯ ɧɚɥɟɠɚɬɶ 
ɩɪɚɰɿ Є. ɘ. Ⱥɧɬɢɩɟɧɤɚ, ȼ. Ɉ. Ƚɚɥɭɲɤɨ, 
ȼ. І. Ⱦɨɧɟɧɤɚ, Ⱥ. Ⱦ. Єɫɢɩɟɧɤɨ, Ɍ. ɋ. Ʉɪɚɜɱɭ-

ɧɨɜɫɶɤɨʀ, ȼ. Ɋ. Ɇɥɨɞɟɰɶɤɨɝɨ, Ɉ. Ɏ. Ɉɫɢɩɨɜɚ, 
ȼ. Ɉ. ɉɨɤɨɥɟɧɤɚ, Ɉ. Ɇ. ɉɲɿɧɶɤɚ, Ⱥ. ȼ. Ɋɚɞ-

ɤɟɜɢɱɚ, ȼ. ȼ. ɋɚɜɣɨɜɫɶɤɨɝɨ, І. Ⱥ. ɋɨɤɨɥɨɜɚ, 
ȼ. Ƚ. ɋɨɯɢ, Ƚ. Ɇ. Ɍɨɧɤɚɱɟєɜɚ, Ɉ. Ⱥ. Ɍɭɝɚɹ, 
ȼ. Ɍ. ɒɚɥɟɧɧɨɝɨ, ɋ. ȼ. ɒɚɬɨɜɚ, Ʉ. Ⱥ. ɒɪɟɣ-

ɛɟɪɚ, І. ȼ. ɒɭɦɚɤɨɜɚ, Ʌ. Ɇ. ɒɭɬɟɧɤɚ ɬɚ 
ɿɧɲɢɯ ɞɨɫɥɿɞɧɢɤɿɜ. 

ȼɢɞɚєɬɶɫɹ ɦɨɠɥɢɜɢɦ ɩɨɲɢɪɟɧɧɹ 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɤɨɧɰɟɩɰɿɣ ɿ ɧɚ ɞɨɫɥɿɞɠɟɧɧɹ 
ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-

ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɩɪɨɬɹɝɨɦ 
ʀɯ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ Д1–14]. 

Ɇɟɬɚ ɫɬɚɬɬі. Ɇɟɬɨɸ ɫɬɚɬɬɿ є 
ɮɨɪɦɭɜɚɧɧɹ ɦɧɨɠɢɧɢ ɫɩɨɫɨɛɿɜ ɡɜɟɞɟɧɧɹ 
ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ 

ɧɚ ɨɫɧɨɜɿ ɤɨɦɛɿɧɚɬɨɪɧɨ-ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ 
ɚɧɚɥɿɡɭ ɿ ɫɢɧɬɟɡɭ. 

ȼɢɤɥɚɞ ɦɚɬɟɪіɚɥɭ. Ⱦɥɹ ɮɨɪɦɭɜɚɧɧɹ 
ɜɚɪɿɚɧɬɿɜ ɩɪɨɟɤɬɧɢɯ ɿ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-

ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ 
ɧɟɨɛɯɿɞɧɨ ɡɞɿɣɫɧɢɬɢ ɮɨɪɦɭɜɚɧɧɹ ɦɧɨɠɢɧɢ 
ɦɨɠɥɢɜɢɯ ɫɩɨɫɨɛɿɜ ɜɢɫɨɬɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ ɡ 



ȼɿɫɧɢɤ ɉɪɢɞɧɿɩɪɨɜɫɶɤɨʀ ɞɟɪɠɚɜɧɨʀ ɚɤɚɞɟɦɿʀ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, 2016, № 5 (218)  ISSN 2312-2676 

74 

ɩɨɞɚɥɶɲɨɸ ɮɨɪɦɚɥɿɡɚɰɿєɸ ɨɩɢɫɭ 
ɤɚɩɿɬɚɥɶɧɢɯ ɜɤɥɚɞɟɧɶ ɡɚ ɤɨɠɧɢɦ ɿɡ ɜɚɪɿɚɧɬɿɜ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɩɢɬɚɧɧɹ ɮɨɪɦɭɜɚɧɧɹ 
ɦɧɨɠɢɧɢ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɜɚɪɿɚɧɬɿɜ 
ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ 
ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɤɨɦɩɥɟɤɫɿɜ — ɜɿɞ ɜɢɛɨɪɭ ɩɪɨɟɤɬɧɢɯ ɪɿɲɟɧɶ 
ɬɚ ɜɿɞɩɪɚɰɸɜɚɧɧɹ ʀɯ ɧɚ ɬɟɯɧɨɥɨɝɿɱɧɿɫɬɶ ɞɨ 
ɨɛґɪɭɧɬɭɜɚɧɧɹ ɩɪɢɣɧɹɬɢɯ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-

ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ ɡɚ ɤɪɢɬɟɪɿєɦ 
ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡɚɞɚɧɢɦ ɤɨɧɤɪɟɬɧɢɦ ɭɦɨɜɚɦ 
ɜɢɪɨɛɧɢɰɬɜɚ ɪɨɛɿɬ — ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɭɜɚɬɢ 
ɦɟɬɨɞɢ ɤɨɦɛɿɧɚɬɨɪɧɨ-ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ 
ɚɧɚɥɿɡɭ ɿ ɫɢɧɬɟɡɭ, ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɩɨɲɭɤɭ 
ɪɿɲɟɧɶ ɧɚ ɨɫɧɨɜɿ ɪɨɡɩɨɞɿɥɭ ɞɨɫɥɿɞɠɭɜɚɧɨʀ 

ɫɢɫɬɟɦɢ ɧɚ ɩɿɞɫɢɫɬɟɦɢ ɿ ɟɥɟɦɟɧɬɢ, 
ɮɨɪɦɭɜɚɧɧɹ ɩɿɞɦɧɨɠɢɧ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ 
ɜɚɪɿɚɧɬɿɜ ɪɟɚɥɿɡɚɰɿʀ ɤɨɠɧɨʀ ɩɿɞɫɢɫɬɟɦɢ, 
ɤɨɦɛɿɧɭɜɚɧɧɹ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɜɢɪɿɲɟɧɧɹ 
ɫɢɫɬɟɦɢ ɡ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ 
ɪɟɚɥɿɡɚɰɿʀ ɩɿɞɫɢɫɬɟɦ, ɜɢɛɨɪɭ ɧɚɣɤɪɚɳɢɯ 
ɜɚɪɿɚɧɬɿɜ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɧɹ ɫɢɫɬɟɦɢ. 

ɋɢɫɬɟɦɚ ɫɬɜɨɪɟɧɧɹ ɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ 
ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɿɞɫɢɫɬɟɦɨɸ 
ɩɪɨɟɤɬɭɜɚɧɧɹ, ɩɿɞɫɢɫɬɟɦɨɸ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ 
ɩɿɞɫɢɫɬɟɦɨɸ ɟɤɫɩɥɭɚɬɚɰɿʀ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ 
ɤɨɠɧɿɣ ɩɿɞɫɢɫɬɟɦɿ ɨɡɧɚɤɚɦɢ ɬɚ ɦɨɠɥɢɜɢɦɢ 
ɫɩɨɫɨɛɚɦɢ ʀɯ ɪɟɚɥɿɡɚɰɿʀ (ɬɚɛɥ. 1). 

Ɍ ɚ ɛ ɥ ɢ ɰ ɹ  1  

Вɚɪɿɚɧɬɢ ɪɟɚɥɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɫɬɜɨɪɟɧɧɹ ɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɜɢɫɨɬɧɢɯ  
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ 

ɉɿɞɫɢ
ɫɬɟɦɢ 

Ɉɡɧɚɤɢ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ) Ⱥɥɶɬɟɪɧɚɬɢɜɢ ɪɟɚɥɿɡɚɰɿʀ ɨɡɧɚɤ ɩɿɞɫɢɫɬɟɦ 
Ʉɿɥɶ-ɤɿɫɬɶ 
ɫɩɨɫɨɛɿɜ 

1 2 3 4 

ɉ
ɪɨ

ɟɤ
ɬɭ

ɜɚ
ɧɧ

ɹ 

Ƚɿɞɪɨɝɟɨɥɨɝɿɱɧɿ ɭɦɨɜɢ 

ȼɿɞɫɭɬɧɿɫɬɶ ґɪɭɧɬɨɜɢɯ ɜɨɞ ( 11d ) 

1D  ȼɿɞɤɪɢɬɢɣ ɜɨɞɨɜɿɞɥɢɜ ( 12d ) 

Ɂɧɢɠɟɧɧɹ ɪɿɜɧɹ ґɪɭɧɬɨɜɢɯ ɜɨɞ ( 13d ) 

Ɍɢɩ ɮɭɧɞɚɦɟɧɬɭ 

ɉɚɥɶɨɜɿ ɮɭɧɞɚɦɟɧɬɢ ( 21d ) 

2D  

Ƚɥɢɛɨɤɿ ɨɩɨɪɢ ɜɢɫɨɤɨʀ ɧɨɫɿɣɧɨʀ ɡɞɚɬɧɨɫɬɿ (ɬɢɩɭ «ɛɚɪɟɬ») ( 22d ) 

ɉɥɢɬɧɿ ɮɭɧɞɚɦɟɧɬɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɩɿɞɜɢɳɟɧɨʀ ɠɨɪɫɬɤɨɫɬɿ 
(ɤɨɪɨɛɱɚɫɬɿ) ( 23d ) 

Ʉɨɦɛɿɧɨɜɚɧɿ ɩɥɢɬɧɨ-ɩɚɥɶɨɜɿ ɮɭɧɞɚɦɟɧɬɢ ( 24d ) 

Ƚɥɢɛɢɧɚ ɡɚɤɥɚɞɚɧɧɹ 
ɮɭɧɞɚɦɟɧɬɭ 

Ⱦɨ 10,0 ɦ ( 31d ) 

3D  ȼɿɞ 10,0 ɦ ɞɨ 20,0 ɦ ( 32d ) 

ȼɿɞ 20,0 ɦ ɞɨ 30,0 ɦ ( 33d ) 

ɉ
ɪɨ

ɟɤ
ɬɭ

ɜɚ
ɧɧ

ɹ 

 
ȼɿɞ 30,0 ɦ ɞɨ 40,0 ɦ ( 34d ) 

 
ɉɨɧɚɞ 40,0 ɦ ( 35d ) 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚ ɫɢɫɬɟɦɚ 

Ʉɚɪɤɚɫɧɚ ɫɢɫɬɟɦɚ ɡ ɞɿɚɮɪɚɝɦɚɦɢ ɠɨɪɫɬɤɨɫɬɿ ( 41d ) 

4D  

Ɋɚɦɧɨ-ɤɚɪɤɚɫɧɚ ɫɢɫɬɟɦɚ ( 42d ) 

Ȼɟɡɤɚɪɤɚɫɧɚ ɫɢɫɬɟɦɚ ɡ ɩɟɪɟɯɪɟɫɧɨ-ɧɨɫɿɣɧɢɦɢ ɫɬɿɧɚɦɢ  
( 43d ) 

ɋɬɨɜɛɭɪɧɚ ɫɢɫɬɟɦɚ ( 44d ) 

Ʉɚɪɤɚɫɧɨ-ɫɬɨɜɛɭɪɧɚ ɫɢɫɬɟɦɚ ( 45d ) 

Ʉɨɪɨɛɱɚɫɬɚ (ɨɛɨɥɨɧɤɨɜɚ) ɫɢɫɬɟɦɚ ( 46d ) 

ɋɬɨɜɛɭɪɧɨ-ɤɨɪɨɛɱɚɫɬɚ ɫɢɫɬɟɦɚ ( 47d ) 

Ʉɿɥɶɤɿɫɬɶ ɬɟɯɧɿɱɧɢɯ 
ɩɨɜɟɪɯɿɜ 

1 ɬɟɯɧɿɱɧɢɣ ɩɨɜɟɪɯ ( 51d ) 

5D  2 ɬɟɯɧɿɱɧɿ ɩɨɜɟɪɯɢ ( 52d ) 

3 ɿ ɛɿɥɶɲɟ ɬɟɯɧɿɱɧɢɯ ɩɨɜɟɪɯɿɜ ( 53d ) 

Ɇɚɬɟɪɿɚɥ ɧɨɫɿɣɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ 

Ɇɨɧɨɥɿɬɧɢɣ ɡɚɥɿɡɨɛɟɬɨɧ ( 61d ) 

6D  ɋɬɚɥɟɡɚɥɿɡɨɛɟɬɨɧ ( 62d ) 

Ɇɟɬɚɥɟɜɿ ( 63d ) 
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ȿɧɟɪɝɨɟɮɟɤɬɢɜɧɿɫɬɶ 
Ʉɥɚɫ Ⱥ ( 71d ) 

7D  
Ʉɥɚɫ ȼ ( 72d ) 

Ʉɨɧɮɿɝɭɪɚɰɿɹ ɛɭɞɿɜɥɿ ɜ 
ɩɥɚɧɿ 

Ʉɨɥɨ ( 81d ) 

8D  

ȿɥɿɩɫ ( 82d ) 

Ʉɜɚɞɪɚɬ ( 83d ) 

Ɍɪɢɤɭɬɧɢɤ ( 84d ) 

ɉɪɹɦɨɤɭɬɧɢɤ ( 85d ) 

Ȼɚɝɚɬɨɤɭɬɧɢɤ ( 86d ) 

Ɉɛ’єɦɧɚ ɮɨɪɦɚ ɜ ɛɭɞɿɜɥɿ 

ɐɢɥɿɧɞɪɢɱɧɚ ( 91d ) 

9D  ɉɿɪɚɦɿɞɚɥɶɧɚ ( 92d ) 

ɉɪɢɡɦɚɬɢɱɧɚ ( 93d ) 

ȼɢɫɨɬɚ ɛɭɞɿɜɥɿ 

ȼɿɞ 73,5 ɦ ɞɨ 100,0 ɦ ( 101d ) 

10D  

ȼɿɞ 100,0 ɦ ɞɨ 200,0 ɦ ( 102d ) 

ȼɿɞ 200,0 ɦ ɞɨ 300,0 ɦ ( 103d ) 

ȼɿɞ 300,0 ɦ ɞɨ 400,0 ɦ ( 104d ) 

ɉɨɧɚɞ 400,0 ɦ ( 105d ) 

Ȼɭ
ɞɿ

ɜɧ
ɢɰ

ɬɜ
ɨ 

ɇɚɫɢɱɟɧɿɫɬɶ ɬɟɪɢɬɨɪɿʀ 
ɿɧɠɟɧɟɪɧɢɦɢ 

ɤɨɦɭɧɿɤɚɰɿɹɦɢ ɬɚ ɭɦɨɜɢ ʀɯ 
ɟɤɫɩɥɭɚɬɚɰɿʀ 

Ɇɚɥɚ ɤɿɥɶɤɿɫɬɶ ɿɧɠɟɧɟɪɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ, ɹɤɿ ɧɟ ɩɨɬɪɟɛɭɸɬɶ ʀɯ 
ɡɚɯɢɫɬɭ ɱɢ ɩɟɪɟɧɟɫɟɧɧɹ (ɩɟɪɟɤɥɚɞɚɧɧɹ) ɜ ɩɪɨɰɟɫɿ ɛɭɞɿɜɧɢɰɬɜɚ  

( 11b ) 

1B  

Ɋɿɜɧɨɸ ɦɿɪɨɸ є ɿɧɠɟɧɟɪɧɿ ɤɨɦɭɧɿɤɚɰɿʀ, ɹɤɿ ɹɤ ɟɤɫɩɥɭɚɬɭɸɬɶɫɹ ɜ 
ɩɪɨɰɟɫɿ ɛɭɞɿɜɧɢɰɬɜɚ, ɬɚɤ ɿ ɩɨɬɪɟɛɭɸɬɶ ʀɯ ɡɚɯɢɫɬɭ ɱɢ ɩɟɪɟɧɟɫɟɧɧɹ 

(ɩɟɪɟɤɥɚɞɚɧɧɹ) ɧɟɡɧɚɱɧɨɸ ɦɿɪɨɸ ( 12b ) 

ɇɚɹɜɧɿɫɬɶ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɿɧɠɟɧɟɪɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ, ɹɤɿ 
ɟɤɫɩɥɭɚɬɭɸɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɛɭɞɿɜɧɢɰɬɜɚ ɿ ɩɨɬɪɟɛɭɸɬɶ ʀɯ ɡɚɯɢɫɬɭ 

ɱɢ ɩɟɪɟɧɟɫɟɧɧɹ (ɩɟɪɟɤɥɚɞɚɧɧɹ) ( 13b ) 

Ȼɭ
ɞɿ

ɜɧ
ɢɰ

ɬɜ
ɨ 

ɋɩɨɫɨɛɢ ɜɥɚɲɬɭɜɚɧɧɹ 
ɤɨɬɥɨɜɚɧɭ ɬɚ ɡɜɟɞɟɧɧɹ 

ɛɭɞɿɜɥɿ 

ȼɿɞɤɪɢɬɢɣ ɫɩɨɫɿɛ ( 21b ) 

2B  

Ɂɚɤɪɢɬɢɣ ɫɩɨɫɿɛ ( 22b ) 

ɇɚɩɿɜɡɚɤɪɢɬɢɣ ɫɩɨɫɿɛ ( 23b ) 

Ɍɟɯɧɨɥɨɝɿɹ «top-down» ( 24b ) 

Ⱦɟɤɟɥɶɧɚ ɬɟɯɧɨɥɨɝɿɹ ( 25b ) 

ɋɩɨɫɿɛ ɡɚɤɪɿɩɥɟɧɧɹ ɫɬɿɧɨɤ 
ɤɨɬɥɨɜɚɧɭ 

Ɂɚɝɨɪɨɞɠɟɧɧɹ ɤɨɬɥɨɜɚɧɭ ɡ ɜɟɪɬɢɤɚɥɶɧɢɯ ɫɬɚɥɟɜɢɯ ɟɥɟɦɟɧɬɿɜ, 
ɡɚɧɭɪɸɜɚɧɢɯ ɭ ґɪɭɧɬ ɩɨ ɤɨɧɬɭɪɭ ɤɨɬɥɨɜɚɧɭ ( 31b ) 

3B  

ɒɩɭɧɬɨɜɟ ɡɚɤɪɿɩɥɟɧɧɹ ( 32b ) 

«ɋɬɿɧɚ ɜ ґɪɭɧɬɿ» ( 33b ) 

ȼɥɚɲɬɭɜɚɧɧɹ ɡɚɝɨɪɨɞɠɟɧɧɹ ɤɨɬɥɨɜɚɧɭ ɡ ɛɭɪɨɫɿɱɧɢɯ ɩɚɥɶ ( 34b ) 

ɋɬɪɭɦɢɧɧɚ ɬɟɯɧɨɥɨɝɿɹ (jet-grouting) ( 35b ) 

Ɉɩɚɥɭɛɧɿ ɫɢɫɬɟɦɢ 
Ɍɪɚɞɢɰɿɣɧɿ ɨɩɚɥɭɛɧɿ ɫɢɫɬɟɦɢ ( 41b ) 

4B  
ɋɩɟɰɿɚɥɶɧɿ ɨɩɚɥɭɛɧɿ ɫɢɫɬɟɦɢ ( 42b ) 

ɇɚɫɢɱɟɧɿɫɬɶ ɛɭɞɿɜɥɿ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦ 
ɨɛɥɚɞɧɚɧɧɹɦ 

ɇɢɡɶɤɚ ( 51b ) 

5B  ɋɟɪɟɞɧɹ ( 52b ) 

ȼɢɫɨɤɚ ( 53b ) 

ɋɬɢɫɧɟɧɿɫɬɶ 

ɇɨɪɦɚɥɶɧɿ ɭɦɨɜɢ ( 61b ) 

6B  ɋɬɢɫɧɟɧɿ ɭɦɨɜɢ ( 62b ) 

Ɉɫɨɛɥɢɜɨ ɫɬɢɫɧɟɧɿ ɭɦɨɜɢ ( 63b ) 

ȿɤ
ɫɩ

ɥɭ
ɚɬ

ɚɰ
ɿɹ

 

Ɇɨɧɿɬɨɪɢɧɝ ɬɟɯɧɿɱɧɨɝɨ 
ɫɬɚɧɭ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ 
ɟɥɟɦɟɧɬɿɜ, ɿɧɠɟɧɟɪɧɢɯ 

ɫɢɫɬɟɦ, ɩɪɢɦɿɳɟɧɶ ɿ 

Ƚɟɨɥɨɝɨ-ɝɿɞɪɨɥɨɝɿɱɧɢɣ ɦɨɧɿɬɨɪɢɧɝ ( 11ɟ ) 

1E  Ɉɛ’єɤɬɧɢɣ ɦɨɧɿɬɨɪɢɧɝ ( 12ɟ ) 

ȿɤɨɥɨɝɨ-ɛɿɨɥɨɝɿɱɧɢɣ ɦɨɧɿɬɨɪɢɧɝ ( 13ɟ ) 
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ɩɪɢɥɟɝɥɨʀ ɬɟɪɢɬɨɪɿʀ 

Ɂɚɩɨɛɿɝɚɧɧɹ ɩɟɪɟɞɱɚɫɧɨɦɭ 
ɡɧɨɫɭ ɿ ɨɩɟɪɚɬɢɜɧɟ 

ɭɩɪɚɜɥɿɧɧɹ ɩɚɪɚɦɟɬɪɚɦɢ 
ɫɟɪɟɞɨɜɢɳɚ ɠɢɬɬɹ 

Ɍɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿɧɠɟɧɟɪɧɢɯ ɦɟɪɟɠ ɿ ɨɛɥɚɞɧɚɧɧɹ 
ɜɢɫɨɬɧɨɝɨ ɛɭɞɢɧɤɭ ( 21ɟ ) 

2E  

Ɍɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɧɨɫɿɣɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ, ɩɨɤɪɿɜɥɿ ɿ 
ɮɚɫɚɞɿɜ ɜɢɫɨɬɧɨɝɨ ɛɭɞɢɧɤɭ ( 22ɟ ) 

Ɉɛɫɥɭɝɨɜɭɜɚɧɧɹ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɦɨɧɿɬɨɪɢɧɝɭ ɬɚ 
ɭɩɪɚɜɥɿɧɧɹ ɿɧɠɟɧɟɪɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɜɢɫɨɬɧɨɝɨ ɛɭɞɢɧɤɭ ( 23ɟ ) 

Ɉɛɫɥɭɝɨɜɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɫɜɿɬɥɨɦɚɪɤɭɜɚɧɧɹ ( 24ɟ ) 

ɍɫɭɧɟɧɧɹ (ɥɿɤɜɿɞɚɰɿɹ) 
ɮɿɡɢɱɧɨɝɨ ɿ ɦɨɪɚɥɶɧɨɝɨ 

ɡɧɨɫɭ 

Ʉɚɩɿɬɚɥɶɧɢɣ ɪɟɦɨɧɬ ɿɧɠɟɧɟɪɧɢɯ ɦɟɪɟɠ ɿ ɨɛɥɚɞɧɚɧɧɹ, ɧɨɫɿɣɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ, ɩɨɤɪɿɜɥɿ ɿ ɮɚɫɚɞɿɜ ɜɢɫɨɬɧɨɝɨ ɛɭɞɢɧɤɭ ( 31ɟ ) 

3E  
Ɋɟɤɨɧɫɬɪɭɤɰɿɹ ɿɧɠɟɧɟɪɧɢɯ ɦɟɪɟɠ ɿ ɨɛɥɚɞɧɚɧɧɹ, ɧɨɫɿɣɧɢɯ 
ɤɨɧɫɬɪɭɤɰɿɣ, ɩɨɤɪɿɜɥɿ ɿ ɮɚɫɚɞɿɜ ɜɢɫɨɬɧɨɝɨ ɛɭɞɢɧɤɭ ( 32ɟ ) 

 
Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɜɚɪɿɚɧɬɿɜ ɠɢɬɬєɜɨɝɨ 

ɰɢɤɥɭ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɤɨɦɩɥɟɤɫɿɜ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

ebd
KKKN  , 

ɞɟ d
K  – ɤɿɥɶɤɿɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ 

ɜɚɪɿɚɧɬɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ; 

b
K  – ɤɿɥɶɤɿɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ 

ɛɭɞɿɜɧɢɰɬɜɚ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ; 

e
K  – ɤɿɥɶɤɿɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ 

ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ. 

Ʉɿɥɶɤɿɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ: 

uq

u

q
q

d
DDDDDK 


......2

1
1 , 

ɞɟ qD  – ɱɢɫɥɨ ɫɩɨɫɨɛɿɜ (ɚɥɶɬɟɪɧɚɬɢɜ) 
ɪɟɚɥɿɡɚɰɿʀ q -ʀ ɮɭɧɤɰɿʀ (ɨɡɧɚɤɢ) ɩɿɞɫɢɫɬɟɦɢ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ; 

u  – ɤɿɥɶɤɿɫɬɶ ɮɭɧɤɰɿɣ (ɨɡɧɚɤ) 
ɩɿɞɫɢɫɬɟɦɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ. 

Ʉɿɥɶɤɿɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ 
ɛɭɞɿɜɧɢɰɬɜɚ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ: 





z

e
zee

b
BBBBBK

1
21 ...... , 

ɞɟ eB  – ɱɢɫɥɨ ɫɩɨɫɨɛɿɜ (ɚɥɶɬɟɪɧɚɬɢɜ) 
ɪɟɚɥɿɡɚɰɿʀ e -ʀ ɮɭɧɤɰɿʀ (ɨɡɧɚɤɢ) ɩɿɞɫɢɫɬɟɦɢ 
ɛɭɞɿɜɧɢɰɬɜɚ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨɮɭɧɤ-

ɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ; 

z  – ɤɿɥɶɤɿɫɬɶ ɮɭɧɤɰɿɣ (ɨɡɧɚɤ) 
ɩɿɞɫɢɫɬɟɦɢ ɛɭɞɿɜɧɢɰɬɜɚ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ. 

Ʉɿɥɶɤɿɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ 
ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

ys

y

s
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1

, 

ɞɟ sE  – ɱɢɫɥɨ ɫɩɨɫɨɛɿɜ (ɚɥɶɬɟɪɧɚɬɢɜ) 
ɪɟɚɥɿɡɚɰɿʀ s -ʀ ɮɭɧɤɰɿʀ (ɨɡɧɚɤɢ) ɩɿɞɫɢɫɬɟɦɢ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ; 

y  – ɤɿɥɶɤɿɫɬɶ ɮɭɧɤɰɿɣ (ɨɡɧɚɤ) 
ɩɿɞɫɢɫɬɟɦɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ. 

ȼɢɫɧɨɜɤɢ. Ⱦɥɹ ɜɢɪɿɲɟɧɹ ɡɚɜɞɚɧɧɹ 
ɮɨɪɦɭɜɚɧɧɹ ɦɧɨɠɢɧɢ ɜɫɿɯ ɦɨɠɥɢɜɢɯ 
ɜɚɪɿɚɧɬɿɜ ɪɿɲɟɧɶ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ — ɜɿɞ 
ɜɢɛɨɪɭ ɩɪɨɟɤɬɧɢɯ ɪɿɲɟɧɶ ɬɚ ɜɿɞɩɪɚɰɸɜɚɧɧɹ 
ʀɯ ɧɚ ɬɟɯɧɨɥɨɝɿɱɧɿɫɬɶ ɞɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ 
ɩɪɢɣɧɹɬɢɯ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɪɿɲɟɧɶ ɡɚ ɤɪɢɬɟɪɿєɦ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡɚɞɚɧɢɦ 
ɤɨɧɤɪɟɬɧɢɦ ɭɦɨɜɚɦ ɜɢɪɨɛɧɢɰɬɜɚ ɪɨɛɿɬ — 

ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɭɜɚɬɢ ɦɟɬɨɞɢ ɤɨɦɛɿɧɚɬɨɪɧɨ-

ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɿ ɫɢɧɬɟɡɭ. 
Ɇɨɪɮɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ — ɩɨɬɭɠɧɢɣ ɚɩɚ-

ɪɚɬ ɞɨɫɥɿɞɠɟɧɧɹ, ɫɭɬɧɿɫɬɶ ɹɤɢɯ ɩɨɥɹɝɚє ɜ 
ɬɚɤɨɦɭ: ɫɩɨɱɚɬɤɭ ɜ ɪɟɡɭɥɶɬɚɬɿ ɦɨɪɮɨɥɨɝɿɱ-
ɧɨɝɨ ɚɧɚɥɿɡɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɪɨɫɬɿɪ ɩɨɲɭɤɭ, 
ɬɚɤ ɡɜɚɧɚ ɦɨɪɮɨɥɨɝɿɱɧɚ ɦɨɠɢɧɚ, ɹɤɚ 
ɨɛɨɜ’ɹɡɤɨɜɨ ɩɨɜɢɧɧɚ ɜɤɥɸɱɚɬɢ ɜ ɫɟɛɟ ɲɭɤɚ-
ɧɟ ɪɿɲɟɧɧɹ, ɚ ɩɨɬɿɦ ɡɜɭɠɭєɬɶɫɹ ɰɟɣ ɩɪɨɫɬɿɪ, 
ɡɞɿɣɫɧɸɸɱɢ ɩɨɲɭɤ ɰɶɨɝɨ ɪɿɲɟɧɧɹ, ɹɤɟ є 
ɟɥɟɦɟɧɬɨɦ ɦɨɪɮɨɥɨɝɿɱɧɨʀ ɦɧɨɠɢɧɢ. ɉɪɨɬɟ 
ɦɨɪɮɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ ɨɩɟɪɭɸɬɶ ɥɢɲɟ ɱɚɫɬɢ-
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ɧɨɸ ɡɧɚɧɶ ɩɪɟɞɦɟɬɧɨʀ ɨɛɥɚɫɬɿ, ɳɨ ɫɬɨɫɭєɬɶ-
ɫɹ ɦɨɪɮɨɥɨɝɿʀ. Ɍɨɦɭ ɜɨɧɢ ɦɚɸɬɶ ɛɭɬɢ ɞɨ-
ɩɨɜɧɟɧɿ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɩɪɨɰɟɫɿɜ 
(ɨɛ’єɤɬɿɜ), ɚ ɬɚɤɨɠ ɦɟɬɨɞɚɦɢ ɿɧɠɟɧɟɪɿʀ 
ɡɧɚɧɶ. 

ɋɮɨɪɦɨɜɚɧɨ ɦɧɨɠɢɧɭ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ 
ɜɚɪɿɚɧɬɿɜ ɩɨɜɧɨɝɨ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɜɢɫɨɬɧɢɯ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ (ɩɪɨɟɤɬɭ-
ɜɚɧɧɹ, ɛɭɞɿɜɧɢɰɬɜɨ, ɟɤɫɩɥɭɚɬɚɰɿɹ) ɞɥɹ ɪɿɡ-

ɧɢɯ ɭɦɨɜ ʀɯ ɡɜɟɞɟɧɧɹ. 
ȼɢɪɿɲɟɧɧɹ ɩɢɬɚɧɧɹ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶ-

ɧɨɝɨ ɜɚɪɿɚɧɬɚ ɡɜɟɞɟɧɧɹ ɜɢɫɨɬɧɢɯ ɛɚɝɚɬɨ-
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɜ ɭɦɨɜɚɯ 
ɭɳɿɥɶɧɟɧɨʀ ɦɿɫɶɤɨʀ ɡɚɛɭɞɨɜɢ, ɮɨɪɦɚɥɿɡɚɰɿʀ 
ɨɩɢɫɭ ɡɚɝɚɥɶɧɨʀ ɜɚɪɬɨɫɬɿ ɛɭɞɿɜɧɢɰɬɜɚ, ɡɚ-
ɝɚɥɶɧɢɯ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɢɬɪɚɬ ɩɪɨɬɹɝɨɦ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɟɪɿɨɞɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɿ ɨɞɟɪ-
ɠɭɜɚɧɨʀ ɡɚɝɚɥɶɧɨʀ ɩɥɨɳɿ ɦɨɠɥɢɜɟ ɡɚ ɤɨɠɧɢɦ 
ɿɡ ɜɚɪɿɚɧɬɿɜ ɩɨɜɧɨɝɨ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ. 
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