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ɇɚɭɤɨɜɟ ɜɢɞɚɧɧɹ 
 

Ɂɛɿɪɧɢɤ ɬɟɡ ɞɨɩɨɜɿɞɟɣ 78 ɧɚɭɤɨɜɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɜɢɤɥɚɞɚɱɿɜ ɚɤɚɞɟɦɿʀ 
23 – 27 ɤɜɿɬɧɹ 2018 ɪ. 

 
Ɇɚɬɟɪɿɚɥɢ, ɡɚɧɟɫɟɧɿ ɞɨ ɡɛɿɪɧɢɤɚ, ɞɪɭɤɭɸɬɶɫɹ ɡɚ ɚɜɬɨɪɫɶɤɢɦɢ ɨɪɢɝɿɧɚɥɚɦɢ. 

Ɂɚ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɿɧɮɨɪɦɚɰɿʀ ɜɿɞɩɨɜɿɞɚє ɚɜɬɨɪ ɩɭɛɥɿɤɚɰɿʀ. 
 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɞɪɭɤɭ ɬɚ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜ ɦɟɪɟɠɿ Internet ȼɱɟɧɨɸ ɪɚɞɨɸ 
Ɉɞɟɫɶɤɨʀ ɧɚɰɿɨɧɚɥɶɧɨʀ ɚɤɚɞɟɦɿʀ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, 

ɩɪɨɬɨɤɨɥ № 12 ɜɿɞ 24.04.2018 ɪ. 
 

ɉɿɞ ɡɚɝɚɥɶɧɨɸ ɪɟɞɚɤɰɿєɸ Ɂɚɫɥɭɠɟɧɨɝɨ ɞɿɹɱɚ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ ɍɤɪɚʀɧɢ, 
Ʌɚɭɪɟɚɬɚ Ⱦɟɪɠɚɜɧɨʀ ɩɪɟɦɿʀ ɍɤɪɚʀɧɢ ɜ ɝɚɥɭɡɿ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ, 

ɞ-ɪɚ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪɚ Ȼ.ȼ. Єɝɨɪɨɜɚ 
ɍɤɥɚɞɚɱ Ɍ.Ʌ. Ⱦɶɹɱɟɧɤɨ 

 
Ɋɟɞɚɤɰɿɣɧɚ ɤɨɥɟɝɿɹ 
Ƚɨɥɨɜɚ                         Єɝɨɪɨɜ Ȼ.ȼ., ɞ.ɬ.ɧ., ɩɪɨɮɟɫɨɪ 
Ɂɚɫɬɭɩɧɢɤ ɝɨɥɨɜɢ       ɉɨɜɚɪɨɜɚ ɇ.Ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 
ɑɥɟɧɢ ɤɨɥɟɝɿʀ: 

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

© Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, 2018 
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1. Ʉɭɤɭɪɭɞɡɹɧɟ ɬɟɩɥɨ: ɹɤ ɦɨɠɧɚ ɞɨɞɚɬɤɨɜɨ ɡɚɪɨɛɢɬɢ ɧɚ ɝɟɤɬɚɪɿ Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ. 
– Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: // http://agravery.com/uk/posts/show/kukurudzane-teplo-ak-mozna-dodatkovo-
zarobiti-na-gektari  

2. Ɇɨɠɥɢɜɨɫɬɿ ɡɚɝɨɬɿɜɥɿ ɩɨɛɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀ ɤɭɤɭɪɭɞɡɢ ɧɚ ɡɟɪɧɨ ɞɥɹ ɟɧɟɪɝɟɬɢɱɧɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɍɤɪɚʀɧɿ Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: // 
http://uabio.org/img/files/docs/position-paper-uabio-16-ua.pdf  

3. ȿɧɟɪɝɿɣɧɨɦɭ ɪɢɧɤɭ – ɟɧɟɪɝɟɬɢɱɧɿ ɚɥɶɬɟɪɧɚɬɢɜɢ Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ: // СЭЭЩЬ://ааа.КРЫШОбpert.ua/ru/energiinomu-rinku-energeticni-alternativi  

4. ɇɟɥɸɛɨɜ, Ⱥ.ɂ. ɉɧɟɜɦɨɫɟɩɚɪɢɪɭɸɳɢɟ ɫɢɫɬɟɦɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ./ Ⱥ.ɂ. 
ɇɟɥɸɛɨɜ, ȿ.Ɏ. ȼɟɬɪɨɜ. – Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1977. – 192 ɫ.  
 
 

Ʉ ȼɈɉɊɈɋɍ Ɉ ɉɊɈȿɄɌɂɊɈȼȺɇɂɂ ɋɈȼɊȿɆȿɇɇɕɏ 
ɌȿɋɌɈɆȿɋɂɅɖɇɕɏ ɆȺɒɂɇ ɇȿɉɊȿɊɕȼɇɈȽɈ ȾȿɃɋɌȼɂə 

 
Ʌɢɩɢɧ Ⱥ.ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, ɒɢɩɤɨ ɂ.Ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, Ƚɚɥɢɭɥɢɧ Ⱥ.Ⱥ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

Ɉɞɟɫɫɤɚɹ ɧɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ 
 

Ɍɟɫɬɨɦɟɫɢɥɶɧɵɟ ɦɚɲɢɧɵ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɯɥɟɛɨɩɟɤɚɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɢ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɦɭɤɢ, 
ɜɨɞɵ, ɞɪɨɠɠɟɣ, ɫɨɥɢ, ɫɚɯɚɪɚ, ɦɚɫɥɚ ɢ ɞɪɭɝɢɯ ɩɪɨɞɭɤɬɨɜ, ɩɨɥɭɱɚɹ ɬɟɦ ɫɚɦɵɦ ɛɢɨɦɚɫɫɭ 
ɧɚɡɵɜɚɟɦɭɸ ɬɟɫɬɨɦ, ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɛɢɨɮɢɡɢɤɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɬɚɤɢɦɢ ɤɚɤ: 
ɨɞɧɨɪɨɞɧɨɫɬɶ, ɩɨɪɢɫɬɨɫɬɶ, ɜɹɡɤɨɫɬɶ, ɭɩɪɭɝɨɫɬɶ, ɩɥɚɫɬɢɱɧɨɫɬɶ, ɞɵɯɚɧɢɟ, ɫɨɡɪɟɜɚɟɦɨɫɬɶ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɢɞɚ 
ɦɭɤɢ, ɪɟɰɟɩɬɭɪɵ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɚɫɫɨɪɬɢɦɟɧɬɚ ɯɥɟɛɨɛɭɥɨɱɧɵɯ 
ɢɡɞɟɥɢɣ ɞɥɹ ɡɚɦɟɫɚ ɬɟɫɬɚ ɢɫɩɨɥɶɡɭɸɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɦɧɨɝɨɨɛɪɚɡɢɟ ɬɟɫɬɨɦɟɫɢɥɶɧɵɯ 
ɦɚɲɢɧ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɤɨɬɨɪɵɯ ɩɨ ɪɚɡɥɢɱɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɢ ɩɪɢɡɧɚɤɚɦ ɬɨɦɭ 
ɩɨɞɬɜɟɪɠɞɟɧɢɟ. 

Ɍɟɫɬɨɦɟɫɢɥɶɧɵɟ ɦɚɲɢɧɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɯɚɪɚɤɬɟɪɧɵ ɧɚɥɢɱɢɟɦ ɫɬɚɰɢɨɧɚɪɧɨɣ 
ɦɟɫɢɥɶɧɨɣ ɟɦɤɨɫɬɢ, ɜɨɡɦɨɠɧɨ, ɪɚɡɞɟɥɟɧɧɨɣ ɧɚ ɫɟɤɰɢɢ, ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɧɟɣ ɦɟɫɢɥɶɧɵɦɢ 
ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɪɚɡɥɢɱɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɫɨɜɟɪɲɚɸɳɢɦɢ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɞɜɢɠɟɧɢɣ 
ɨɬ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ ɤɪɭɝɨɜɨɝɨ ɞɨ ɩɥɚɧɟɬɚɪɧɨɝɨ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɲɢɧ ɞɥɹ ɡɚɦɟɫɚ ɬɟɫɬɚ ɹɜɥɹɟɬɫɹ ɢɯ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɥɢɛɨ ɬɟɫɬɚ. ȼɵɫɨɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɡɚɦɟɫɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɬɚɤ ɢ 
ɯɥɟɛɨɛɭɥɨɱɧɵɯ ɢɡɞɟɥɢɣ ɜ ɰɟɥɨɦ, ɜ ɱɚɫɬɧɨɫɬɢ ɨɧɚ:  

— ɩɨɜɵɲɚɟɬ ɜɨɞɨɩɨɝɥɨɳɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɦɭɤɢ, 
— ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɫɨɡɪɟɜɚɧɢɹ ɬɟɫɬɚ, 
— ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɪɚɜɧɨɦɟɪɧɨɣ ɨɞɧɨɪɨɞɧɨɣ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ ɢɡɞɟɥɢɹ, 
— ɭɜɟɥɢɱɢɜɚɟɬ ɨɛɴɟɦ ɜɵɯɨɞɚ ɯɥɟɛɚ, 
— ɡɚɦɟɞɥɹɟɬ ɱɟɪɫɬɜɥɟɧɢɟ ɯɥɟɛɨɛɭɥɨɱɧɵɯ ɢɡɞɟɥɢɣ,  
— ɜ ɰɟɥɨɦ ɩɨɜɵɲɚɟɬ ɢɯ ɤɚɱɟɫɬɜɨ.  
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɡɚɦɟɫɚ ɬɟɫɬɚ ɜ ɬɟɫɬɨɦɟɫɢɥɶɧɵɯ ɦɚɲɢɧɚɯ ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɵɲɟɧɚ ɜɟɫɶɦɚ 

ɪɚɡɥɢɱɧɵɦɢ ɩɭɬɹɦɢ:  
— ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɡɚɦɟɫɚ; 
— ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɜ ɪɚɛɨɱɟɣ 

ɛɢɨɫɪɟɞɟ (ɱɟɦ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɬɟɫɬɨɦɟɫɢɥɶɧɵɯ ɦɚɲɢɧ, ɩɨ ɨɞɧɨɦɭ ɢɡ 
ɩɪɢɡɧɚɤɨɜ, ɨɬ «ɬɢɯɨɯɨɞɧɵɯ» ɞɨ «ɫɭɩɟɪɢɧɬɟɧɫɢɜɧɵɯ»); 

— ɩɪɢɦɟɧɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜ ɞɚɧɧɵɯ ɦɚɲɢɧɚɯ: 
ɬɨɪɦɨɡɧɵɯ ɲɬɵɪɟɣ ɢɥɢ ɥɨɩɚɫɬɟɣ, ɪɚɡɥɢɱɧɵɯ ɮɨɪɦ ɦɟɫɢɥɶɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɤɰɢɨɧɧɵɯ (ɤɚɦɟɪɧɵɯ) ɦɟɫɢɥɶɧɵɯ ɟɦɤɨɫɬɟɣ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɥɶɟɪ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɟɦɤɨɫɬɹɦɢ ɞɪ.; 
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— ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɨɞɧɨɣ ɬɟɫɬɨɦɟɫɢɥɶɧɨɣ ɦɚɲɢɧɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɫɨɜɟɪɲɚɸɳɢɯ 
ɪɚɡɥɢɱɧɵɟ ɩɨ ɜɢɞɭ, ɬɪɚɟɤɬɨɪɢɢ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ. 

ɍɱɟɧɵɣ ɏ.Ⱦ. ɑɟɣɬɧɟɪ, ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɡɪɟɜɚɧɢɹ ɬɟɫɬɚ 
ɩɪɟɞɥɨɠɢɥ ɮɢɡɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɞɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɗɬɚ ɦɨɞɟɥɶ, ɚɞɟɤɜɚɬɧɨ ɨɬɨɛɪɚɠɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɬɟɤɚɸɳɢɟ ɩɪɨɰɟɫɫɵ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɬɟɫɬɚ, ɬɚɤɢɟ ɤɚɤ ɭɜɥɚɠɧɟɧɢɟ ɫɭɯɢɯ 
ɢɧɝɪɟɞɢɟɧɬɨɜ, ɚɷɪɚɰɢɹ, ɫɨɪɛɰɢɹ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ, ɪɚɫɬɜɨɪɟɧɢɟ, ɧɚɛɭɯɚɧɢɟ, ɨɤɤɥɸɡɢɹ, 
ɨɤɢɫɥɟɧɢɟ, ɨɛɪɚɡɨɜɚɧɢɟ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɫɜɹɡɟɣ, ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɬɪɢ ɛɥɨɤɚ-ɫɬɚɞɢɢ, ɚ ɢɦɟɧɧɨ: 

— ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ;  
— ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɦɟɫ ɬɟɫɬɚ;  
— ɟɝɨ ɩɥɚɫɬɢɮɢɤɚɰɢɹ. 
ɋɨɝɥɚɫɧɨ ɞɚɧɧɨɣ ɬɟɨɪɢɢ, ɱɬɨ ɜɩɨɥɧɟ ɥɨɝɢɱɧɨ, ɩɟɪɜɚɹ ɫɬɚɞɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɪɚɜɧɨɦɟɪɧɨɝɨ ɫɦɟɲɢɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɷɧɟɪɝɢɢ, ɞɨɥɠɧɚ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɚɤ ɦɨɠɧɨ ɛɵɫɬɪɟɟ. 

ȼɬɨɪɚɹ ɫɬɚɞɢɹ – ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɜɧɢɜɚɧɢɟɦ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ, ɞɢɮɮɭɡɢɟɣ ɜɥɚɝɢ 
ɜɧɭɬɪɶ ɱɚɫɬɢɰ ɦɭɤɢ, ɧɚɛɭɯɚɧɢɟɦ ɛɟɥɤɨɜ ɢ ɩɟɪɟɯɨɞɨɦ ɜ ɪɚɫɬɜɨɪ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɦɭɤɢ. Ɂɞɟɫɶ ɡɚɦɟɬɧɨ ɜɨɡɪɚɫɬɚɸɬ ɭɫɢɥɢɹ ɫɞɜɢɝɚ ɦɚɫɫɵ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɧɚ ɩɪɢɜɨɞ ɦɟɫɢɥɶɧɨɣ ɦɚɲɢɧɵ. ɇɚ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜɬɨɪɨɣ ɫɬɚɞɢɢ 
ɡɚɦɟɫɚ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɫɜɨɣɫɬɜɚ ɦɭɤɢ, ɫɬɟɩɟɧɶ ɢɡɦɟɥɶɱɟɧɢɹ ɤɪɚɯɦɚɥɶɧɵɯ ɡɟɪɟɧ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɪɟɰɟɩɬɭɪɧɵɟ ɞɨɛɚɜɤɢ, ɜɧɨɫɢɦɵɟ ɜ ɬɟɫɬɨ. ȼɬɨɪɚɹ ɫɬɚɞɢɹ ɡɚɦɟɫɚ ɧɟ ɬɪɟɛɭɟɬ 
ɷɧɟɪɝɢɱɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɪɚɛɨɬɤɢ ɦɚɫɫɵ. 

Ɍɪɟɬɶɹ ɫɬɚɞɢɹ, ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ ɫɬɪɭɤɬɭɪɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɤɪɚɯɦɚɥɶɧɵɯ ɡɟɪɟɧ ɢ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɥɟɣɤɨɜɢɧɧɨɣ ɪɟɲɟɬɤɢ, ɫɜɹɡɵɜɚɸɳɟɣ ɤɪɚɯɦɚɥɶɧɵɟ ɡɟɪɧɚ, ɬɪɟɛɭɟɬ ɭɫɢɥɟɧɧɨɝɨ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ɉɪɢ ɷɬɨɦ ɢɡɦɟɧɹɸɬɫɹ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɤɥɟɣɤɨɜɢɧɵ, ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɢɡɦɟɥɶɱɟɧɢɟ, ɜɵɪɚɜɧɢɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɬɟɫɬɚ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɩɪɢ ɛɪɨɠɟɧɢɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɪɚɜɧɨɦɟɪɧɨɣ ɦɟɥɤɨɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɵ. 

Ɂɚɦɟɫ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɜɧɨɦɟɪɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɜɫɟɯ 
ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɥɭɱɟɧɢɟ ɬɟɫɬɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɫɨɡɞɚɧɢɟ ɩɪɟɞɩɨɫɵɥɨɤ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɯɥɟɛɨɛɭɥɨɱɧɵɯ ɢɡɞɟɥɢɣ: ɛɪɨɠɟɧɢɹ, ɞɟɥɟɧɢɹ, ɮɨɪɦɨɜɚɧɢɹ, ɪɚɫɫɬɨɣɤɢ ɢ 
ɜɵɩɟɱɤɢ.  

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ, ɥɨɝɢɱɧɨ ɫɧɚɱɚɥɚ ɫɦɨɞɟɥɢɪɨɜɚɬɶ, ɚ ɡɚɬɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɫɬɨɦɟɫɢɥɶɧɵɯ ɦɚɲɢɧ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɜɨɸ ɤɨɧɫɬɪɭɤɰɢɸ ɬɪɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɫɟɤɰɢɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɧɵ ɜɵɲɟɨɩɢɫɚɧɧɵɦ ɬɪɟɦ ɫɬɚɞɢɹɦ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɟɫɬɚ. ɉɨ ɫɭɬɢ, ɞɚɧɧɵɟ ɫɟɤɰɢɢ ɞɨɥɠɧɵ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɟɞɢɧɢɱɧɵɟ ɬɟɫɬɨɦɟɫɢɥɶɧɵɟ 
ɦɚɲɢɧɵ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɛɵ ɭɫɥɨɜɢɹɦ ɢ ɪɟɠɢɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɪɨɞɭɤɬ (ɩɨɥɭɮɚɛɪɢɤɚɬ) ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɚɞɢɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɟɫɬɚ. Ɋɟɱɶ ɢɞɟɬ ɤɚɤ ɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɹɯ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɟɤɰɢɢ – ɮɨɪɦɚ ɦɟɫɢɥɶɧɨɣ ɟɦɤɨɫɬɢ, ɟɟ ɪɚɡɦɟɪɵ ɢ ɨɛɴɟɦ, ɤɨɥɢɱɟɫɬɜɨ 
ɦɟɫɢɥɶɧɵɯ ɜɚɥɨɜ ɢ ɪɚɛɨɱɢɯ ɦɟɫɢɥɶɧɵɯ ɨɪɝɚɧɨɜ, ɮɨɪɦɵ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɬɪɚɟɤɬɨɪɢɣ ɢɯ ɞɜɢɠɟɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɨɪɦɨɡɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɞɪ., ɬɚɤ ɢ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨ-ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ (ɚ 
ɜɨɡɦɨɠɧɨ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ) ɩɚɪɚɦɟɬɪɚɯ ɢ ɪɟɠɢɦɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɞɢɹɯ – ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ, ɟɝɨ ɫɤɨɪɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ, ɜɨɡɦɨɠɧɨ ɞɚɜɥɟɧɢɟ ɜ 
ɫɟɤɰɢɢ ɢ ɞɪ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɢ ɫɢɧɬɟɡɟ (ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ) ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɚɲɢɧ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɬɟɫɬɨɦɟɫɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɩɪɢɧɹɬɵɦɢ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɪɚɫɱɟɬɚ, 
ɧɚɱɢɧɚɹ ɨɬ ɩɥɨɬɧɨɫɬɢ ɬɟɫɬɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɜɵɛɨɪɨɦ ɜɫɟɜɨɡɦɨɠɧɵɯ ɫɩɪɚɜɨɱɧɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ.  

 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬɨɦɟɫɢɥɶɧɵɯ ɦɚɲɢɧ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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ɡ ɥ ɫɉ F      =  2 2 sin2ɥ
ɡ ɥ ɥ ɥ ɥ

ɥ

ɜ
j R r R

ɇ
              ,     ɤɝ/ɫ      (1) 

Ƚɞɟ, 0,5...0,8ɡ   – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɦɟɫɢɥɶɧɨɣ ɟɦɤɨɫɬɢ ɦɚɲɢɧɵ; ɥF  – 

ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɟɲɢɜɚɟɦɨɝɨ ɬɟɫɬɚ, ɦ2,  2 2
ɥ ɥ ɥF R r   ; ɥR , ɥr  – 

ɜɧɟɲɧɢɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫɵ ɦɟɫɢɥɶɧɵɯ ɥɨɩɚɫɬɟɣ;   – ɩɥɨɬɧɨɫɬɶ ɬɟɫɬɚ, ɤɝ/ɦ3 (ɞɥɹ 
ɯɥɟɛɧɨɝɨ ɬɟɫɬɚ 1080...1100   ɤɝ/ɦ3); ɫ  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɫɥɨɹ ɬɟɫɬɚ ɧɚ ɦɟɫɢɥɶɧɨɣ 

ɥɨɩɚɫɬɢ, ɦ/ɫ, sin cosɥ
ɫ ɨ ɥ ɥ

ɥ

ɜ
j

ɇ
          ; =0,3...0,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ; ɥɜ  – 

ɲɢɪɢɧɚ ɥɨɩɚɫɬɢ, ɦ; j  – ɤɨɥɢɱɟɫɬɜɨ ɥɨɩɚɫɬɟɣ ɜ ɨɞɧɨɦɭ ɪɹɞɭ ɩɨ ɤɪɭɝɭ ɥɨɩɚɫɬɧɨɝɨ ɪɨɬɨɪɚ; ɨ  

– ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɨ ɥR   ; ɥ  – ɭɝɨɥ ɧɚɤɥɨɧɚ ɥɨɩɚɫɬɢ ɤ ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɪɚɞ; 
2 ɥ ɥ

ɥ
ɥ

R tgɇ
n

     – ɲɚɝ ɪɚɫɩɨɥɨɠɟɧɢɹ ɥɨɩɚɫɬɟɣ ɩɨ ɜɢɧɬɨɜɨɣ 

ɥɢɧɢɢ, ɦ; ɥn  – ɤɨɥɢɱɟɫɬɜɨ ɥɨɩɚɫɬɟɣ ɧɚ ɨɞɧɨɦɭ ɲɚɝɟ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ;   – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ 
ɦɟɫɢɥɶɧɨɝɨ ɜɚɥɚ, ɪɚɞ/ɫ. 

ɋɢɥɨɜɨɣ ɪɚɫɱɟɬ ɞɚɧɧɵɯ ɦɚɲɢɧ ɫɜɨɞɢɬɫɹ ɤ ɜɵɛɨɪɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫ ɩɪɢɧɹɬɨɣ, ɜ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɤɢɧɟɦɚɬɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɟɝɨ 
ɪɨɬɨɪɚ ɢ ɩɚɫɩɨɪɬɧɨɣ ɦɨɳɧɨɫɬɶɸ, ɜɵɛɪɚɧɧɨɣ ɩɨ ɡɧɚɱɟɧɢɸ ɛɥɢɠɚɣɲɟɣ ɛɨɥɶɲɟɣ ɨɬ ɩɨɬɪɟɛɧɨɣ 
(ɪɚɫɱɟɬɧɨɣ): 

 

1

1 z
ɨТ ɨ Т ɨɤ

ɪɚɫɱ
iɩɪ ɩТ

P P
N  

 
    ,     ȼɬ                                                         (2) 

ɝɞɟ z – ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɪɭɠɟɧɧɵɯ ɜ ɬɟɫɬɨ ɥɨɩɚɫɬɟɣ, ɲɬ.; oiP  – ɨɫɟɜɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɬɟɫɬɚ ɞɜɢɠɟɧɢɸ ɿ–ɬɨɣ ɥɨɩɚɫɬɢ, ɇ; iP  – 

ɬɚɧɝɟɧɰɢɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɬɟɫɬɚ 
ɞɜɢɠɟɧɢɸ ɿ–ɬɨɣ ɥɨɩɚɫɬɢ, ɇ; ɨ  – ɨɫɟɜɚɹ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦ/ɫ, 

sin2
2
ɨɤ

ɨ ɥ
   ; ɨɤ  – ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦ/ɫ, 

ɨɤ ɪR   ; ɪR  – ɪɚɞɢɭɫ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɭɤɚɡɚɧɧɨɣ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, 

ɦ,  2

3ɪ ɥ ɥ ɥR r R r   ; ɩ  – ɤɩɞ ɩɨɞɲɢɩɧɢɤɨɜ ɿ–ɬɨɝɨ ɦɟɫɢɥɶɧɨɝɨ ɜɚɥɚ; ɩɪ  – ɤɩɞ ɩɪɢɜɨɞɚ. 
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