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Ɉ.ɉ. ɉɊІɋɋ  
Ɍɚɜɪɿɣɫьɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɨɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,  ɦ. Ɇɟɥɿɬɨɩɨɥь 

 

ɉɊОȽɇОЗɍȼАɇɇə ɍɊОɀАɃɇОɋɌІ ɉАɋɅɖОɇОȼɂɏ ɉɅОȾОȼɂɏ ОȼОɑІȼ 
ɌА ОȻ'ЄɆІȼ ɉȿɊȿɊОȻКɂ І ЗȻȿɊІȽАɇɇə 

 

Ɋɨɡɝɥɹɧɭɬɨ ɜɩɥɢɜ ɝіɞɪɨɬɟɪɦіɱɧɢɯ ɭɦɨɜ ɜɢɪɨщɭɜɚɧɧɹ ɧɚ ɭɪɨɠɚɣɧіɫɬь ɬɚ ɬɨɜɚɪɧіɫɬь ɩɟɪɰɸ і 
ɬɨɦɚɬіɜ. Зɚɥɟɠɧɨɫɬі ɜɫɬɚɧɨɜɥɟɧі ɧɚ ɨɫɧɨɜі ɡɜ’ɹɡɤіɜ ɩɚɪɧɨɝɨ ɤɨɪɟɥɹɰіɣɧɨɝɨ ɚɧɚɥіɡɭ ɦіɠ ɚɛіɨɬɢɱɧɢɦɢ 
ɮɚɤɬɨɪɚɦɢ ɬɚ ɭɪɨɠɚɣɧіɫɬɸ і ɬɨɜɚɪɧіɫɬɸ. Ɋɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧі ɦɨɞɟɥі ɩɪɨɝɧɨɡɭɜɚɧɧɹ 
ɭɪɨɠɚɣɧɨɫɬі ɬɚ ɜɢɯɨɞɭ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰіʀ ɞɥɹ ɩɟɪɰɸ ɬɚ ɬɨɦɚɬіɜ ɡɚɥɟɠɧɨ ɜіɞ ɩɨɝɨɞɧɢɯ ɮɚɤɬɨɪіɜ. 
Зɚɩɪɨɩɨɧɨɜɚɧɨ ɫɬɪɭɤɬɭɪɭ ɪɟɚɥіɡɚɰіʀ ɩɪɨɞɭɤɰіʀ ɧɚ ɩɟɪɟɪɨɛɤɭ, ɡɛɟɪіɝɚɧɧɹ ɬɚ ɫɩɨɠɢɜɚɧɧɹ ɭ ɫɜіɠɨɦɭ 
ɜɢɝɥɹɞі. 

Кɥɸɱɨɜі ɫɥɨɜɚ: ɩɪɨɝɧɨɡɭɜɚɧɧɹ, ɭɪɨɠɚɣɧіɫɬь, ɫɬɚɧɞɚɪɬɧɚ ɩɪɨɞɭɤɰіɹ,  ɩɟɪɟɰь, ɬɨɦɚɬɢ, ɚɛіɨɬɢɱɧі 
ɮɚɤɬɨɪɢ, ɩɟɪɟɪɨɛɤɚ, ɡɛɟɪіɝɚɧɧɹ. 
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SOLANACEAE VEGETABLES YIELD PREDICTION AND ITS PROCESSING  

AND STORAGE VOLUMES 

 

Abstract  

The influence of hydrothermal conditions on productivity and marketability of bell peppers and 

tomatoes is viewed in the article. Relationships are set on the basis of connection between the pair correlation 

analysis of abiotic factors change with yield and marketability Mathematical prognostic models of yields and 

output of commodity products for sweet bell pepper and tomato, depending on weather factors are developed. 

The structure of sales for product processing, product storage and consumption of fresh products is proposed in 

the article. 

Keywords: prediction, yield, commodity product, sweet bell peppers, tomatoes, abiotic factors, 

processing and storage. 

 

ɉоɫɬɚɧоɜɤɚ ɩɪоɛɥɟɦɢ 

Ƚɥɨɛɚɥьɧɿ ɡɦɿɧɢ ɤɥɿɦɚɬɭ ɩɨɦɿɬɧɨ ɜɩɥɢɜɚɸɬь ɧɚ ɭɪɨɠɚɣɧɿɫɬь, ɹɤɿɫɬь ɫɿɥьɫьɤɨɝɨɫɩɨɞɚɪɫьɤɢɯ 
ɤɭɥьɬɭɪ ɿ ɹɤ ɧɚɫɥɿɞɨɤ, ɧɚ ɩɪɨɞɨɜɨɥьɱɭ ɛɟɡɩɟɤɭ Д1Ж. ɍ ɡɜ’ɹɡɤɭ ɡ ɨɱɿɤɭɜɚɧɢɦ ɩɿɞɜɢɳɟɧɧɹɦ ɫɟɪɟɞɧьɨʀ ɪɿɱɧɨʀ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɭ ɉɿɜɧɿɱɧɿɣ ɩɿɜɤɭɥɿ ɧɚ 2-4 °ɋ, ɩɪɨɞɨɜɨɥьɱɚ ɛɟɡɩɟɤɚ ɍɤɪɚʀɧɢ ɜ ɡɧɚɱɧɿɣ ɦɿɪɿ ɛɭɞɟ 
ɡɚɥɟɠɚɬɢ ɜɿɞ ɬɨɝɨ, ɧɚɫɤɿɥьɤɢ ɟɮɟɤɬɢɜɧɨ ɚɞɚɩɬɭєɬьɫɹ ɝɚɥɭɡь ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɰɿʀ ɪɨɫɥɢɧɧɢɰɬɜɚ ɞɨ 
ɦɚɣɛɭɬɧɿɯ ɡɦɿɧ ɤɥɿɦɚɬɭ Д2Ж. Ɂɜɚɠɚɸɱɢ ɧɚ ɜɚɠɥɢɜɭ ɪɨɥь ɨɜɨɱɟɩɪɨɞɭɤɬɨɜɨɝɨ ɩɿɞɤɨɦɩɥɟɤɫɭ, ɹɤ ɨɞɧɨɝɨ ɿɡ 
ɫɤɥɚɞɨɜɢɯ ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɞɨɜɨɥьɱɨʀ ɛɟɡɩɟɤɢ, ɧɟɨɛɯɿɞɧɚ ɡɚɜɱɚɫɧɚ ɨɰɿɧɤɚ ɜɩɥɢɜɭ ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ ɧɚ 
ɩɪɨɞɭɤɬɢɜɧɿɫɬь ɿ ɹɤɿɫɬь ɨɜɨɱɟɜɢɯ ɤɭɥьɬɭɪ. 

Аɧɚɥіɡ оɫɬɚɧɧіɯ ɞоɫɥіɞɠɟɧь і ɩɭɛɥіɤɚɰіɣ 

ɉɿɜɞɟɧь ɍɤɪɚʀɧɢ є ɝɨɥɨɜɧɢɦ ɩɨɫɬɚɱɚɥьɧɢɤɨɦ ɨɜɨɱɿɜ, ɬɭɬ ɜɢɪɨɛɥɹєɬьɫɹ ɛɥɢɡьɤɨ ɞɜɨɯ ɬɪɟɬɢɧ ɭɫɿєʀ 
ɨɜɨɱɟɜɨʀ ɩɪɨɞɭɤɰɿʀ ɍɤɪɚʀɧɢ Д3Ж. ɉɪɢ ɜɢɪɨɳɭɜɚɧɧɿ ɩɥɨɞɨɜɢɯ ɨɜɨɱɿɜ ɭ ɉɿɜɞɟɧɧɨɦɭ ɋɬɟɩɭ ɫɭɬɬєɜɢɦɢ 
ɱɢɧɧɢɤɚɦɢ, ɳɨ ɥɿɦɿɬɭɸɬь ɩɪɨɞɭɤɬɢɜɧɿɫɬь ɬɚ ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ, є ɩɿɞɜɢɳɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɬɚ 

ɧɟɞɨɫɬɚɬɧє ɜɨɥɨɝɨɡɚɛɟɡɩɟɱɟɧɧɹ. Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɿʀ ɧɟɞɨɥɿɤɭ ɜɨɥɨɝɢ, ɨɜɨɱɿɜɧɢɰɬɜɨ ɋɬɟɩɭ ɜɟɞɟɬьɫɹ 
ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɧɚ ɤɪɚɩɥɢɧɧɨɦɭ ɡɪɨɲɟɧɧɿ Д4Ж. Ɉɞɧɚɤ ɞɿɹ ɜɢɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɚɥɢɲɚєɬьɫɹ ɨɛɦɟɠɭɸɱɢɦ 
ɮɚɤɬɨɪɨɦ ɭ ɩɿɞɜɢɳɟɧɧɿ ɜɪɨɠɚɣɧɨɫɬɿ ɿ ɹɤɨɫɬɿ ɨɜɨɱɟɜɢɯ ɤɭɥьɬɭɪ ɧɟ ɬɿɥьɤɢ ɞɥɹ ɍɤɪɚʀɧɢ, ɚ ɣ ɞɥɹ 40 % 

ɬɟɪɢɬɨɪɿɣ ɩɨɦɿɪɧɨɝɨ ɤɥɿɦɚɬɭ Ɂɟɦɥɿ Д5Ж. Ɂɚ ɞɚɧɢɦɢ Ȼɨɠɤɨ Ʌ.ɘ., ɪɨɡɪɚɯɭɧɤɨɜɿ ɧɟɞɨɛɨɪɢ ɭɪɨɠɚɸ ɩɥɨɞɨɜɢɯ 
ɨɜɨɱɿɜ ɱɟɪɟɡ ɧɟɫɩɪɢɹɬɥɢɜɿ ɤɥɿɦɚɬɢɱɧɿ ɱɢɧɧɢɤɢ ɭ ɡɨɧɿ ɉɿɜɞɟɧɧɨɝɨ ɋɬɟɩɭ ɦɨɠɭɬь ɫɹɝɚɬɢ 300 ɰ/ɝɚ Д6Ж. 
Ɇɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɪɨɡɪɨɛɥɹɸɬь ɧɚɭɤɨɜɰɿ ɜɫɿɯ ɤɪɚʀɧ, ɭ ɹɤɢɯ ɪɨɡɜɢɧɭɬɟ ɪɨɫɥɢɧɧɢɰɬɜɨ. ȼ 
ɍɤɪɚʀɧɿ ɬɚɤɨɠ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɧɢɡɤɭ ɞɨɫɥɿɞɠɟɧь, ɧɚ ɨɫɧɨɜɿ ɹɤɢɯ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɫɬɚɬɢɫɬɢɱɧɨ-ɛɿɨɥɨɝɿɱɧɿ 
ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɭɪɨɠɚɣɧɨɫɬɿ ɫɿɥьɫьɤɨɝɨɫɩɨɞɚɪɫьɤɢɯ ɤɭɥьɬɭɪ Д7Ж. Ɉɞɧɚɤ, ɜɪɚɯɨɜɭɸɱɢ ɫɬɚɛɿɥьɧɢɣ 
ɩɨɩɢɬ ɧɚ ɩɚɫɥьɨɧɨɜɿ ɨɜɨɱɿ ɬɚ ɡɚɥɟɠɧɿɫɬь ʀɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɜɿɞ ɤɥɿɦɚɬɢɱɧɢɯ ɮɚɤɬɨɪɿɜ, ɩɪɨɝɧɨɡɭɜɚɧɧɸ ʀɯ 
ɜɪɨɠɚɸ ɬɚ ɬɨɜɚɪɧɨɫɬɿ  ɩɪɢɞɿɥɟɧɨ ɧɟɞɨɫɬɚɬɧьɨ ɭɜɚɝɢ.   

Ɏоɪɦɭɥɸɜɚɧɧɹ ɦɟɬɢ ɞоɫɥіɞɠɟɧɧɹ 
Ƚɨɥɨɜɧɨɸ ɦɟɬɨɸ ɞɨɫɥɿɞɠɟɧь є  ɩɨɛɭɞɨɜɚ ɦɨɞɟɥɟɣ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɭɪɨɠɚɣɧɨɫɬɿ ɿ ɬɨɜɚɪɧɨɫɬɿ 

ɩɚɫɥьɨɧɨɜɢɯ ɨɜɨɱɿɜ ɬɚ ɪɨɡɪɨɛɤɚ ɲɥɹɯɿɜ ɪɟɚɥɿɡɚɰɿʀ ɨɜɨɱɟɜɨʀ ɩɪɨɞɭɤɰɿʀ.  
ȼɢɤɥɚɞ оɫɧоɜɧоɝо ɦɚɬɟɪіɚɥɭ ɞоɫɥіɞɠɟɧɧɹ 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɜ 2005-2012 ɪɨɤɚɯ ɧɚ ɛɚɡɿ ɤɚɮɟɞɪɢ ɬɟɯɧɨɥɨɝɿʀ ɩɟɪɟɪɨɛɤɢ ɬɚ ɡɛɟɪɿɝɚɧɧɹ 
ɩɪɨɞɭɤɰɿʀ ɫɿɥьɫьɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ Ɍɚɜɪɿɣɫьɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɚɝɪɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ,                    
ɦ. Ɇɟɥɿɬɨɩɨɥь. Ⱦɨɫɥɿɞɠɭɜɚɥɢ ɩɥɨɞɢ ɬɨɦɚɬɿɜ ɫɨɪɬɿɜ Ɋɿɨ Ƚɪɚɧɞɟ Ɉɪɢɝɿɧɚɥ ɿ ɇɨɜɚɱɨɤ, ɩɥɨɞɢ ɩɟɪɰɸ 
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Ƚɟɪɤɭɥɟɫ F1 ɬɚ ɇɿɤɿɬɚ F1, ɜɢɪɨɳɟɧɿ ɜ ɭɦɨɜɚɯ ɜɿɞɤɪɢɬɨɝɨ ґɪɭɧɬɭ ɜ ɚɝɪɨɩɿɞɩɪɢєɦɫɬɜɚɯ Ɇɟɥɿɬɨɩɨɥьɫьɤɨɝɨ 
ɪɚɣɨɧɭ. Ⱥɝɪɨɬɟɯɧɨɥɨɝɿɹ ɡɚɝɚɥьɧɨɩɪɢɣɧɹɬɚ ɞɥɹ ɡɨɧɢ ɋɭɯɨɝɨ ɋɬɟɩɭ. ɓɨɞɟɧɧɿ ɦɟɬɟɨɪɨɥɨɝɿɱɧɿ ɞɚɧɿ ɡɚ 
ɩɟɪɿɨɞ ɞɨɫɥɿɞɠɟɧь ɡɿɛɪɚɧɿ ɧɚ Ɇɟɥɿɬɨɩɨɥьɫьɤɿɣ ɦɟɬɟɨɫɬɚɧɰɿʀ. Ɇɚɬɟɦɚɬɢɱɧɚ ɨɛɪɨɛɤɚ ɞɚɧɢɯ ɜɢɤɨɧɚɧɚ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɚɤɟɬɭ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ  STATISTICA. 

Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɝɪɭɩɢ ɜɱɟɧɢɯ ɭɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɩɟɪɰɸ 
ɩɨɜɢɧɧɿ ɪɨɡɪɨɛɥɹɬɢɫɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɪɟɝɿɨɧɭ ɿ ɫɟɡɨɧɭ ɜɢɪɨɳɭɜɚɧɧɹ Д8Ж.  Ɂɚɥɟɠɧɨ ɜɿɞ ɭɦɨɜ ɜɢɪɨɳɭɜɚɧɧɹ 
ɬɚ ɫɨɪɬɨɜɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ, ɜ ɡɨɧɿ ɉɿɜɞɟɧɧɨɝɨ ɋɬɟɩɭ  ɭɪɨɠɚɣɧɿɫɬь ɫɨɥɨɞɤɨɝɨ ɩɟɪɰɸ ɦɨɠɟ ɞɨɫɹɝɚɬɢ         
484 ɰ/ɝɚ Д6Ж. Ɍɚɤɢɣ ɠɟ ɪɿɜɟɧь ɜɪɨɠɚɣɧɨɫɬɿ ɫɩɨɫɬɟɪɿɝɚɥɢ ɭ ɪɨɤɢ ɞɨɫɥɿɞɠɟɧь (ɪɢɫ. 1). 

 

 
 

Ɋɢɫ. 1. ɍɪоɠɚɣɧіɫɬь ɬɚ ɜɢɯіɞ ɫɬɚɧɞɚɪɬɧоʀ ɩɪоɞɭɤɰіʀ ɩɟɪɰɸ 

 

ɇɚɣɛɿɥьɲ ɫɩɪɢɹɬɥɢɜɢɦ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɦɚɤɫɢɦɚɥьɧɨɝɨ ɜɪɨɠɚɸ ɛɭɜ 2007 ɪɿɤ, ɤɨɥɢ ɫɭɦɚ 
ɚɤɬɢɜɧɢɯ ɬɟɦɩɟɪɚɬɭɪ (ɋȺɌ) ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɩɥɨɞɿɜ (30 ɞɧɿɜ ɞɨ ɡɛɨɪɭ) ɫɹɝɚɥɚ 800 ºɋ, ɚ ɦɿɧɿɦɚɥьɧɿ 
ɬɟɦɩɟɪɚɬɭɪɢ ɧɟ ɡɧɢɠɭɜɚɥɢɫь ɧɢɠɱɟ ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɿɧɿɦɭɦɭ (ɞɥɹ ɩɟɪɰɸ ɿ ɬɨɦɚɬɿɜ ɛɿɨɥɨɝɿɱɧɢɣ ɦɿɧɿɦɭɦ 
ɫɤɥɚɞɚє 13ºɋ, ɦɚɤɫɢɦɭɦ – 30 ºɋ), ɳɨ ɬɚɤɨɠ ɜɿɞɨɛɪɚɡɢɥɨɫь ɿ ɧɚ ɜɢɫɨɤɨɦɭ ɜɢɯɨɞɿ ɬɨɜɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ.  

 Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɡɜ’ɹɡɤɿɜ ɿ ɡɚɥɟɠɧɨɫɬɟɣ ɦɿɠ ɭɪɨɠɚɣɧɿɫɬɸ ɿ ɬɨɜɚɪɧɿɫɬɸ ɩɟɪɰɸ ɬɚ ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɦɢ 
ɱɢɧɧɢɤɚɦɢ ɩɨɛɭɞɨɜɚɧɚ ɦɚɬɪɢɰɹ ɩɚɪɧɢɯ ɤɨɪɟɥɹɰɿɣ (ɬɚɛɥ. 1).  

Ɍɚɛɥɢɰɹ 1 

Коɟɮіɰієɧɬɢ ɤоɪɟɥɹɰіʀ ɩɚɪɧɢɯ ɡɜ’ɹɡɤіɜ ɬɚ ɪіɜɟɧь ɡɧɚɱɭɳоɫɬі ɞɥɹ ɩɥоɞіɜ ɩɟɪɰɸ, N=16 

ɉɨɤɚɡ-

ɧɢɤɢ 
ɏ1 ɏ2 ɏ3 ɏ4 ɏ5 ɏ6 ɏ7 ɏ8 ɏ9 ɏ10 

ɏ1 1 
-0,19 

p=0,47 

0,55 

p=0,03 

0,07 

p=0,81 

0,42 

p=0,10 

-0,06 

p=0,83 

0,25 

p=0,36 

0,19 

p=0,48 

0,16 

p=0,56 

0,20 

p=0,46 

ɏ2 
-0,19 

p=0,47 
1 

-0,33 

p=0,22 

-0,33 

p=0,21 

-0,33 

p=0,21 

-0,29 

p=0,27 

-0,49 

p=0,06 

0,27 

p=0,31 

0,81 

p=0,00 

0,69 

p=0,00 

ɏ3 
0,55 

p=0,03 

-0,33 

p=0,22 
1 

0,43 

p=0,10 

0,99 

p=0,00 

0,17 

p=0,52 

0,72 

p=0,00 

-0,43 

p=0,10 

-0,34 

p=0,19 

-0,16 

p=0,56 

ɏ4 
0,07 

p=0,81 

-0,33 

p=0,21 

0,43 

p=0,10 
1 

0,46 

ɪ=0,07 

0,65 

p=0,01 

0,47 

p=0,07 

-0,19 

p=0,47 

-0,44 

p=0,09 
-0,71 

p=0,00 

ɏ5 
0,42 

p=0,10 

-0,33 

p=0,21 

0,99 

p=0,00 

0,46 

ɪ=0,07 
1 

0,20 

p=0,45 

0,73 

p=0,00 

-0,47 

p=0,07 

-0,40 

p=0,12 

-0,21 

p=0,44 

ɏ6 
-0,06 

p=0,83 

-0,29 

p=0,27 

0,17 

p=0,52 

0,65 

p=0,01 

0,20 

p=0,45 
1 

0,32 

p=0,23 

-0,12 

p=0,67 

-0,49 

p=0,06 

-0,44 

p=0,09 

ɏ7 
0,25 

p=0,36 

-0,49 

p=0,06 

0,72 

p=0,00 

0,47 

p=0,07 

0,73 

p=0,00 

0,32 

p=0,23 
1 

-0,80 

p=0,00 

-0,70 

p=0,00 

-0,43 

p=0,09 

ɏ8 
0,19 

p=0,48 

0,27 

p=0,31 

-0,43 

p=0,10 

-0,19 

p=0,47 

-0,47 

p=0,07 

-0,12 

p=0,67 

-0,80 

p=0,00 
1 

0,63 

p=0,01 

0,35 

p=0,19 
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ɉɪɨɞɨɜɠɟɧɧɹ Ɍɚɛɥɢɰɿ 1 

ɉɨɤɚɡ-

ɧɢɤɢ 
ɏ1 ɏ2 ɏ3 ɏ4 ɏ5 ɏ6 ɏ7 ɏ8 ɏ9 ɏ10 

ɏ9 
0,16 

p=0,56 
0,81 

p=0,00 

-0,34 

p=0,19 

-0,44 

p=0,09 

-0,40 

p=0,12 

-0,49 

p=0,06 
-0,70 

p=0,00 

0,63 

p=0,01 
1 

0,71 

p=0,01 

ɏ10 
0,20 

p=0,46 

0,69 

p=0,00 

-0,16 

p=0,56 

-0,71 

p=0,00 

-0,21 

p=0,44 

-0,44 

p=0,09 

-0,43 

p=0,09 

0,35 

p=0,19 

0,71 

p=0,01 
1 

ɉɪɢɦɿɬɤɚ. ɏ1 – ɋȺɌ ɩɟɪɿɨɞɭ ɜɟɝɟɬɚɰɿʀ, ɏ2 – ɋȺɌ ɡɚ 30 ɞɧɿɜ ɞɨ ɡɛɨɪɭ, ɏ3 – ɨɩɚɞɢ ɡɚ ɜɟɝɟɬɚɰɿɣɧɢɣ ɩɟɪɿɨɞ, ɏ4 – ɨɩɚɞɢ ɡɚ 30 
ɞɧɿɜ ɞɨ ɡɛɨɪɭ, ɏ5 – ɝɿɞɪɨɬɟɪɦɿɱɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɋɟɥɹɧɿɧɨɜɚ (ȽɌɄ) ɜɟɝɟɬɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ, ɏ6 – ȽɌɄ ɡɚ 30 ɞɧɿɜ ɞɨ ɡɛɨɪɭ, ɏ7 – 

ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɿɧɿɦɚɥьɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɧɢɠɱɟ ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɿɧɿɦɭɦɭ, ɏ8 – ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɚɤɫɢɦɚɥьɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ, 
ɳɨ ɩɟɪɟɜɢɳɭɸɬь ɛɿɨɥɨɝɿɱɧɢɣ ɦɚɤɫɢɦɭɦ, ɏ9 – ɭɪɨɠɚɣɧɿɫɬь, ɏ10 – ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ.  

 

Ⱥɧɚɥɿɡ ɤɨɟɮɿɰɿєɧɬɿɜ ɩɚɪɧɢɯ ɤɨɪɟɥɹɰɿɣ ɞɚє ɡɦɨɝɭ ɜɢɹɜɢɬɢ ɮɚɤɬɨɪɢ, ɳɨ ɜɩɥɢɜɚɸɬь ɧɚ ɪɟɡɭɥьɬɚɬ 
ɫɬɚɬɢɫɬɢɱɧɨ ɡɧɚɱɢɦɨ. Ɂ 8 ɩɪɨɚɧɚɥɿɡɨɜɚɧɢɯ ɮɚɤɬɨɪɿɜ, ɧɚ ɭɪɨɠɚɣɧɿɫɬь ɩɟɪɰɸ ɫɭɬɬєɜɢɣ ɜɩɥɢɜ ɦɚє ɋȺɌ 
ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ (r=0,81), ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɧɢɠɱɟ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɦɿɧɿɦɭɦɭ (r=-0,70), ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɚɤɫɢɦɚɥьɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ, ɳɨ ɩɟɪɟɜɢɳɭɸɬь ɛɿɨɥɨɝɿɱɧɢɣ 
ɦɚɤɫɢɦɭɦ (r=0,63). Ɉɞɧɚɤ, ɨɫɬɚɧɧɿ ɞɜɚ ɮɚɤɬɨɪɢ є ɤɨɥɿɧɟɚɪɧɢɦɢ (r=-0,80), ɿ ɜ ɦɨɞɟɥь ɩɪɨɝɧɨɡɭɜɚɧɧɹ 
ɜɪɨɠɚɣɧɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ɜɤɥɸɱɢɬɢ ɥɢɲɟ ɨɞɢɧ. Ⱦɨɫɬɨɜɿɪɧɢɣ ɜɩɥɢɜ ɧɚ ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ 
ɜɢɹɜɥɹɸɬь ɥɢɲɟ ɋȺɌ ɿ ɨɩɚɞɢ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɬɚ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ.  

Ɇɨɞɟɥь ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɭɪɨɠɚɣɧɨɫɬɿ ɩɟɪɰɸ ɦɚє ɜɢɝɥɹɞ: 
                                                     32,2437,004,0 21  xxy ,                                                              (1) 

ɞɟ   y – ɭɪɨɠɚɣɧɿɫɬь ɩɟɪɰɸ, ɬ/ɝɚ; 
1x  – ɋȺɌ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ, ºɋ; 

2x  – ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɿɧɿɦɚɥьɧɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ ɧɢɠɱɟ 13 °ɋ. 
Ɉɫɧɨɜɧɿ ɩɨɤɚɡɧɢɤɢ ɦɧɨɠɢɧɧɨʀ ɪɟɝɪɟɫɿʀ ɡ ɜɿɞɿɛɪɚɧɢɦɢ ɮɚɤɬɨɪɚɦɢ ɧɚɫɬɭɩɧɿ: ɤɨɟɮɿɰɿєɧɬ 

ɦɧɨɠɢɧɧɨʀ ɤɨɪɟɥɹɰɿʀ R=0,88; ɤɨɟɮɿɰɿєɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ R2=0,77; ɫɤɨɪɢɝɨɜɚɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ 
R2*=0,74; ɫɬɚɧɞɚɪɬɧɚ ɩɨɯɢɛɤɚ ɨɰɿɧɤɢ S=2,02; ɡɧɚɱɟɧɧɹ ɤɪɢɬɟɪɿɸ Ɏɿɲɟɪɚ F (2,13)=22,39 ɩɪɢ Fɬ=3,80; 

ɪɿɜɟɧь ɡɧɚɱɭɳɨɫɬɿ p<0,00006, ɳɨ ɫɜɿɞɱɢɬь ɩɪɨ ʀʀ ɚɞɟɤɜɚɬɧɿɫɬь. Ɍɚɤɿ ɪɟɡɭɥьɬɚɬɢ є ɫɜɿɞɱɟɧɧɹɦ ɞɨɫɬɚɬɧьɨʀ 
ɚɞɟɤɜɚɬɧɨɫɬɿ ɨɬɪɢɦɚɧɨʀ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɭɪɨɠɚɣɧɨɫɬɿ ɩɟɪɰɸ. 

ȼɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɟɪɰɸ ɦɨɠɧɚ ɩɪɨɝɧɨɡɭɜɚɬɢ ɤɨɪɢɫɬɭɸɱɢɫь ɧɚɫɬɭɩɧɨɸ ɦɨɞɟɥɥɸ: 
   43,8308,002,0 21  xxy ,                                                                   (2) 

ɞɟ  y – ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ, %; 

1x – ɋȺɌ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ, ºɋ; 

2x  – ɤɿɥьɤɿɫɬь ɨɩɚɞɿɜ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ, ɦɦ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɢɯɨɞɭ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɟɪɰɸ: R=0,86; R2=0,74; 

R2*=0,70; S=1,33; F (2,13)=18,74 ɩɪɢ Fɬ=3,80; p<0,0002, ɳɨ ɫɜɿɞɱɢɬь ɩɪɨ ʀʀ ɚɞɟɤɜɚɬɧɿɫɬь. 
ɋɟɪɟɞɧɹ ɜɪɨɠɚɣɧɿɫɬь ɬɨɦɚɬɿɜ ɜ ɍɤɪɚʀɧɿ ɫɤɥɚɞɚє 24,8 ɬ/ɝɚ, ɫɟɪɟɞɧɹ ɭ ɫɜɿɬɿ – 48,5 ɬ/ɝɚ, ɚ ɜ ɤɪɚʀɧɚɯ ɡ 

ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɚɝɪɨɬɟɯɧɨɥɨɝɿɣ (Іɫɩɚɧɿɹ) – 75,5 ɬ/ɝɚ Д9Ж. 
ɏɨɱɚ ɪɿɜɟɧь ɭɪɨɠɚɣɧɨɫɬɿ ɬɨɦɚɬɿɜ ɭ ɪɨɤɢ ɞɨɫɥɿɞɠɟɧь ɩɟɪɟɜɢɳɭє ɫɟɪɟɞɧɿ ɩɨɤɚɡɧɢɤɢ ɩɨ ɍɤɪɚʀɧɿ 

ɩɪɚɤɬɢɱɧɨ ɜɬɪɢɱɿ, ɤɨɥɢɜɚɧɧɹ ɩɨ ɪɨɤɚɦ ɞɨɫɢɬь ɫɭɬɬєɜɿ. Ɋɿɡɧɢɰɹ ɦɿɠ ɦɚɤɫɢɦɚɥьɧɢɦ ɿ ɦɿɧɿɦɚɥьɧɢɦ ɭɪɨɠɚєɦ 
ɫɤɥɚɥɚ 12,3 ɬ/ɝɚ (ɪɢɫ. 2).  

 
Ɋɢɫ. 2. ɍɪоɠɚɣɧіɫɬь і ɬоɜɚɪɧіɫɬь ɬоɦɚɬіɜ 
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Ɍɚɛɥɢɰɹ 2 

Коɟɮіɰієɧɬɢ ɤоɪɟɥɹɰіʀ ɩɚɪɧɢɯ ɡɜ’ɹɡɤіɜ ɬɚ ɪіɜɟɧь ɡɧɚɱɭɳоɫɬі ɞɥɹ ɩɥоɞіɜ ɬоɦɚɬіɜ, N=16 

ɉɨɤɚɡ-

ɧɢɤɢ 
ɏ1 ɏ2 ɏ3 ɏ4 ɏ5 ɏ6 ɏ7 ɏ8 ɏ9 ɏ10 

ɏ1 1 
-0,26 

p=0,34 

-0,29 

p=0,28 

-0,23 

p=0,39 

-0,42 

p=0,11 

-0,21 

p=0,43 

-0,46 

p=0,08 

0,69 

p=0,00 

0,15 

p=0,58 

0,32 

p=0,22 

ɏ2 
-0,26 

p=0,34 
1 

0,10 

p=0,72 

-0,06 

p=0,82 

0,15 

p=0,57 

-0,12 

p=0,65 

-0,05 

p=0,85 

-0,08 

p=0,78 

0,63 

p=0,01 

0,55 

p=0,03 

ɏ3 
-0,29 

p=0,28 

0,10 

p=0,72 
1 

0,06 

p=0,83 

0,99 

p=0,00 

0,04 

p=0,88 

0,43 

p=0,10 

-0,66 

p=0,01 

-0,17 

p=0,54 

-0,43 

p=0,10 

ɏ4 
-0,23 

p=0,39 

-0,06 

p=0,82 

0,06 

p=0,83 
1 

0,10 

ɪ=0,72 

0,99 

p=0,00 

0,49 

p=0,05 

-0,13 

p=0,62 

-0,49 

p=0,06 

-0,33 

p=0,22 

ɏ5 
-0,42 

p=0,11 

0,15 

p=0,57 

0,99 

p=0,00 

0,10 

ɪ=0,72 
1 

0,08 

p=0,78 

0,47 

p=0,07 

-0,71 

p=0,00 

-0,16 

p=0,55 

-0,44 

p=0,09 

ɏ6 
-0,21 

p=0,43 

-0,12 

p=0,65 

0,04 

p=0,88 

0,99 

p=0,00 

0,08 

p=0,78 
1 

0,47 

p=0,07 

-0,11 

p=0,68 

-0,52 

p=0,04 

-0,34 

p=0,19 

ɏ7 
-0,46 

p=0,08 

-0,05 

p=0,85 

0,43 

p=0,10 

0,49 

p=0,05 

0,47 

p=0,07 

0,47 

p=0,07 
1 

-0,76 

p=0,00 

-0,61 

p=0,01 

-0,73 

p=0,00 

ɏ8 
0,69 

p=0,00 

-0,08 

p=0,78 

-0,66 

p=0,01 

-0,13 

p=0,62 

-0,71 

p=0,00 

-0,11 

p=0,68 

-0,76 

p=0,00 
1 

0,35 

p=0,18 

0,62 

p=0,01 

ɏ9 
0,15 

p=0,58 
0,63 

p=0,01 

-0,17 

p=0,54 

-0,49 

p=0,06 

-0,16 

p=0,55 
-0,52 

p=0,04 

-0,61 

p=0,01 

0,35 

p=0,18 
1 

0,82 

p=0,01 

ɏ10 
0,32 

p=0,22 
0,55 

p=0,03 

-0,43 

p=0,10 

-0,33 

p=0,22 

-0,44 

p=0,09 

-0,34 

p=0,19 
-0,73 

p=0,00 

0,62 

p=0,01 

0,82 

p=0,00 
1 

ɉɪɢɦɿɬɤɚ. ɏ1 – ɋȺɌ ɩɟɪɿɨɞɭ ɜɟɝɟɬɚɰɿʀ, ɏ2 – ɋȺɌ ɡɚ 40 ɞɧɿɜ ɞɨ ɡɛɨɪɭ, ɏ3 – ɨɩɚɞɢ ɡɚ ɜɟɝɟɬɚɰɿɣɧɢɣ ɩɟɪɿɨɞ, ɏ4 – ɨɩɚɞɢ ɡɚ 40 
ɞɧɿɜ ɞɨ ɡɛɨɪɭ, ɏ5 – ȽɌɄ ɜɟɝɟɬɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ, ɏ6 – ȽɌɄ ɡɚ 40 ɞɧɿɜ ɞɨ ɡɛɨɪɭ, ɏ7 – ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɿɧɿɦɚɥьɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ 
ɧɢɠɱɟ ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɿɧɿɦɭɦɭ, ɏ8 – ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɚɤɫɢɦɚɥьɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ, ɳɨ ɩɟɪɟɜɢɳɭɸɬь ɛɿɨɥɨɝɿɱɧɢɣ ɦɚɤɫɢɦɭɦ, ɏ9 – 

ɭɪɨɠɚɣɧɿɫɬь, ɏ10 – ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ.  
 

ɇɟ ɦɟɧɲ ɫɟɪɣɨɡɧɢɣ ɜɩɥɢɜ ɧɚ ɬɨɜɚɪɧɭ ɹɤɿɫɬь ɭɪɨɠɚɸ ɱɢɧɹɬь ɦɟɬɟɨɪɨɥɨɝɿɱɧɿ ɮɚɤɬɨɪɢ. 
Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɛɚɝɚɬьɨɯ ɜɱɟɧɢɯ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɹɤɿɫɬь ɬɨɦɚɬɿɜ ɨɫɨɛɥɢɜɨ ɫɢɥьɧɨ ɤɨɪɟɥɸє ɡ 
ɧɚɤɨɩɢɱɟɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ Д10Ж. ɋɚɦɟ ɬɚɤɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ 
ɩɿɞɬɜɟɪɞɠɭɸɬь ɧɚɲɿ ɪɟɡɭɥьɬɚɬɢ  (ɬɚɛɥ. 2). ɇɚ ɨɫɧɨɜɿ ɩɚɪɧɨɝɨ ɤɨɪɟɥɹɰɿɣɧɨɝɨ ɚɧɚɥɿɡɭ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, 
ɳɨ ɫɢɥьɧɢɣ ɜɩɥɢɜ ɧɚ ɭɪɨɠɚɣɧɿɫɬь ɬɨɦɚɬɿɜ ɜɢɹɜɥɹɸɬь ɋȺɌ ɡɚ 40 ɞɧɿɜ ɞɨ ɡɛɨɪɭ (r=0,63) ɬɚ ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ 
ɦɿɧɿɦɚɥьɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɧɢɠɱɟ 13ºɋ, ɞɟ r=-0,61 ɿ ɡɜ’ɹɡɨɤ, ɹɤɢɣ ɦɚє ɨɛɟɪɧɟɧɢɣ ɯɚɪɚɤɬɟɪ. 
Ⱦɨɫɬɨɜɿɪɧɢɣ ɜɩɥɢɜ ɫɟɪɟɞɧьɨʀ ɫɢɥɢ ɡɜɨɪɨɬɧɨʀ ɧɚɩɪɚɜɥɟɧɨɫɬɿ ɱɢɧɢɬь ȽɌɄ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ 
ɩɥɨɞɿɜ. Ɉɞɧɚɤ ɰɟɣ ɩɨɤɚɡɧɢɤ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɢɣ ɡ ɋȺɌ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ ɬɚ ɭ ɦɨɞɟɥɿ 
ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɜɢɹɜɢɜɫɹ ɫɬɚɬɢɫɬɢɱɧɨ ɧɟ ɡɧɚɱɢɦɢɦ. Ɉɬɠɟ, ɩɪɢ ɜɤɥɸɱɟɧɧɿ ɞɨ ɦɨɞɟɥɿ 
ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɭɪɨɠɚɣɧɨɫɬɿ ɬɨɦɚɬɿɜ  ɬɿɥьɤɢ ɫɬɚɬɢɫɬɢɱɧɨ ɡɧɚɱɢɦɢɯ ɮɚɤɬɨɪɿɜ, ɜɨɧɚ ɦɚє ɜɢɝɥɹɞ:  

                                                        19,2327,006,0 21  xxy ,                                                             (3) 

ɞɟ    y – ɭɪɨɠɚɣɧɿɫɬь ɬɨɦɚɬɿɜ, ɬ/ɝɚ; 
1x – ɋȺɌ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ, ºɋ; 

2x  – ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɿɧɿɦɚɥьɧɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ ɧɢɠɱɟ 13 °ɋ. 
Ɉɫɧɨɜɧɿ ɩɚɪɚɦɟɬɪɢ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɬɨɦɚɬɿɜ ɧɚɫɬɭɩɧɿ: R=0,86; R2=0,73; 

R2*=0,69; S=2,15; F (2,13)=17,92 ɩɪɢ Fɬ=3,80; p<0,0002, ɳɨ ɫɜɿɞɱɢɬь ɩɪɨ ʀʀ ɚɞɟɤɜɚɬɧɿɫɬь. 
ɇɚ ɬɨɜɚɪɧɿɫɬь ɩɪɨɞɭɤɰɿʀ ɜɢɡɧɚɱɚɥьɧɢɣ ɜɩɥɢɜ ɦɚɸɬь ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɧɢɠɱɟ 

ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɿɧɿɦɭɦɭ ɬɚ ɜɢɳɟ  ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɚɤɫɢɦɭɦɭ ɤɭɥьɬɭɪɢ (r=-0,73; 0,62), ɨɞɧɚɤ ɜɢɫɨɤɚ 
ɞɨɫɬɨɜɿɪɧɚ ɤɨɪɟɥɹɰɿɹ ɦɿɠ ɰɢɦɢ ɮɚɤɬɨɪɚɦɢ (r=-0,76) ɜɤɚɡɭє ɧɚ ɦɨɠɥɢɜɭ ɤɨɥɿɧɟɚɪɧɿɫɬь, ɬɨɦɭ ɨɞɢɧ ɡ 
ɮɚɤɬɨɪɿɜ ɧɟɨɛɯɿɞɧɨ ɡ ɦɨɞɟɥɿ ɜɢɤɥɸɱɢɬɢ. 

 Ɉɫɤɿɥьɤɢ ɋȺɌ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ ɩɪɢ ɫɟɪɟɞɧɿɣ ɫɢɥɿ ɡɜ’ɹɡɤɭ ɡ ɜɢɫɨɤɨɸ 
ɞɨɫɬɨɜɿɪɧɿɫɬɸ ɜɩɥɢɜɚє ɧɚ ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɰɟɣ ɮɚɤɬɨɪ ɬɚɤɨɠ ɩɨɬɪɿɛɧɨ ɜɜɟɫɬɢ ɞɨ ɦɨɞɟɥɿ 
ɩɪɨɝɧɨɡɭɜɚɧɧɹ. 

ɉɪɢ ɜɪɚɯɭɜɚɧɧɿ ɜɫɿɯ ɡɧɚɱɢɦɢɯ ɮɚɤɬɨɪɿɜ, ɦɨɞɟɥь ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɢɯɨɞɭ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ 
ɬɨɦɚɬɿɜ ɦɚɬɢɦɟ ɬɚɤɢɣ ɜɢɝɥɹɞ: 

                                                    82,6525,004,0 21  xxy ,                                                                (4) 

ɞɟ  y – ɜɢɯɿɞ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ, %; 

1x  – ɋȺɌ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ, ºɋ; 

2x  – ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɿɧɿɦɚɥьɧɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ ɧɢɠɱɟ 13 °ɋ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɜɟɞɟɧɨʀ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɢɯɨɞɭ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɬɨɦɚɬɿɜ:             
R=0,89; R2=0,80; R2*=0,77; S=1,44; F (2,13)=25,67 ɩɪɢ Fɬ=3,80; p<0,00003, ɳɨ ɫɜɿɞɱɢɬь ɩɪɨ ʀʀ  
ɚɞɟɤɜɚɬɧɿɫɬь.  

ɉɪɨɬɟ, ɩɪɨɛɥɟɦɚ ɨɜɨɱɿɜɧɢɤɿɜ ɧɟ ɬɿɥьɤɢ ɜɢɪɨɫɬɢɬɢ ɜɪɨɠɚɣ, ɚ ɣ ɪɟɚɥɿɡɭɜɚɬɢ ɣɨɝɨ ɡ ɦɿɧɿɦɚɥьɧɢɦɢ 
ɜɬɪɚɬɚɦɢ.  ɍ ɤɪɚʀɧɚɯ ɡ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɪɨɡɜɢɬɤɭ ɦɚɪɤɟɬɢɧɝɭ ɬɚ ɬɟɯɧɨɥɨɝɿɣ, ɜɬɪɚɬɢ ɩɪɨɞɭɤɰɿʀ ɧɚ ɲɥɹɯɭ ɜɿɞ 
ɜɢɪɨɛɧɢɰɬɜɚ ɞɨ ɪɟɚɥɿɡɚɰɿʀ ɫɤɥɚɞɚɸɬь  5-25 %. ɇɟɞɨɫɤɨɧɚɥɿ ɩɪɚɤɬɢɤɢ ɩɟɪɜɢɧɧɨʀ ɨɛɪɨɛɤɢ ɬɚ ɡɛɟɪɿɝɚɧɧɹ 
ɡɛɿɥьɲɭɸɬь ɜɬɪɚɬɢ ɩɥɨɞɿɜ ɬɚ ɨɜɨɱɿɜ ɞɨ 20-50 % Д11Ж. ȼɚɝɨɦɨɸ ɩɪɢɱɢɧɨɸ ɜɬɪɚɬ ɩɪɨɞɭɤɰɿʀ  є ɜɿɞɫɭɬɧɿɫɬь 
ɱɿɬɤɢɯ ɤɨɧɬɪɚɤɬɿɜ ɧɚ ɩɨɫɬɚɱɚɧɧɹ, ɩɟɪɟɪɨɛɤɭ ɬɚ ɡɛɟɪɿɝɚɧɧɹ ɩɟɜɧɨʀ ɤɿɥьɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ. Ȼɿɥьɲɿɫɬь ɨɜɨɱɿɜ, 
ɳɨ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɩɟɪɟɪɨɛɤɢ, ɜɢɪɨɳɭɸɬьɫɹ ɧɚ ɤɨɧɬɪɚɤɬɧɿɣ ɨɫɧɨɜɿ. ɉɪɨɬɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦɢ 
ɤɨɧɬɪɚɤɬɿɜ ɞɥɹ ɩɪɨɞɚɠɭ ɧɚ ɪɢɧɤɭ ɫɜɿɠɢɯ ɨɜɨɱɿɜ ɿ ɡɛɿɥьɲɭєɬьɫɹ, ɚɥɟ є ɦɟɧɲ ɩɨɲɢɪɟɧɢɦ. ɇɚɩɪɢɤɥɚɞ, ɭ 
ɋɒȺ ɞɥɹ ɩɟɪɟɪɨɛɤɢ ɩɪɢɡɧɚɱɟɧɨ ɛɥɢɡьɤɨ 53 % ɭɫɿɯ ɨɜɨɱɿɜ, ɳɨ ɜɢɪɨɳɭɸɬьɫɹ Д12Ж. ɉɨɛɭɞɨɜɚɧɿ ɦɨɞɟɥɿ 
ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɿ ɜɢɯɨɞɭ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɥɨɞɨɜɢɯ ɩɚɫɥьɨɧɨɜɢɯ ɨɜɨɱɿɜ ɦɨɠɭɬь ɫɬɚɬɢ 
ɟɮɟɤɬɢɜɧɢɦ ɿɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɚɞɟɤɜɚɬɧɢɯ ɪɿɲɟɧь ɳɨɞɨ ɩɥɚɧɭɜɚɧɧɹ ɡɚɯɨɞɿɜ ɩɨ ɪɟɚɥɿɡɚɰɿʀ, 
ɡɛɟɪɿɝɚɧɧɸ ɱɢ ɧɚɩɪɚɜɥɟɧɧɸ ɧɚ ɩɟɪɟɪɨɛɤɭ  ɨɬɪɢɦɚɧɨɝɨ ɜɪɨɠɚɸ. ɉɪɢ ɩɪɨɝɧɨɡɨɜɚɧɿɣ ɤɿɥьɤɨɫɬɿ ɬɨɜɚɪɧɨʀ 
ɱɚɫɬɢɧɢ, ɡɚɡɞɚɥɟɝɿɞь ɜɿɞɨɦɚ ɤɿɥьɤɿɫɬь ɩɪɨɞɭɤɰɿʀ, ɹɤɚ ɩɪɢɞɚɬɧɚ ɬɿɥьɤɢ ɤɨɪɦɭ. Ɉɞɧɚɤ, ɤɿɥьɤɿɫɬь ɬɨɜɚɪɧɨʀ 
ɩɪɨɞɭɤɰɿʀ ɫɬɚɧɨɜɢɬɢɦɟ ɥɢɲɟ ɧɚ 2…9 % ɦɟɧɲɟ.  І ɬɭɬ ɩɨɫɬɚє ɩɪɨɛɥɟɦɚ ɨɩɬɢɦɚɥьɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɲɥɹɯɿɜ 
ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ. ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɰɿ ɲɥɹɯɢ ɩɨɜɢɧɧɿ ɜɢɯɨɞɢɬɢ ɡ ɪɚɰɿɨɧɚɥьɧɢɯ ɧɨɪɦ ɫɩɨɠɢɜɚɧɧɹ 
ɨɜɨɱɿɜ. Ɂɚɝɚɥɨɦ,  ɪɿɱɧɚ ɧɨɪɦɚ ɫɩɨɠɢɜɚɧɧɹ (Ɋɇɋ) ɨɜɨɱɿɜ ɛɟɡ ɜɪɚɯɭɜɚɧɧɹ ɛɚɲɬɚɧɧɢɯ ɫɤɥɚɞɚє 134 ɤɝ ɧɚ 
ɨɫɨɛɭ Д13Ж. Ⱦɥɹ ɩɟɪɰɸ  Ɋɇɋ ɫɬɚɧɨɜɢɬь 2,8 ɤɝ, ɡ ɧɢɯ 0,8 ɭ ɫɜɿɠɨɦɭ ɜɢɝɥɹɞɿ, ɪɟɲɬɚ ɜ ɩɟɪɟɪɨɛɥɟɧɨɦɭ.  Ɂɚ 
ɞɚɧɢɦɢ Ⱦɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ ɫɬɚɬɢɫɬɢɤɢ  ɭ 2011 ɪɨɰɿ ɜɢɪɨɛɥɟɧɨ 185,15 ɬɢɫ. ɬ. ɩɟɪɰɸ. Ɉɬɠɟ, ɧɚ ɨɞɧɭ ɨɫɨɛɭ 
ɜɢɪɨɛɥɟɧɨ ɛɥɢɡьɤɨ 4 ɤɝ. ɋɟɪɟɞɧɿɣ ɮɨɧɞ ɫɩɨɠɢɜɚɧɧɹ ɨɜɨɱɿɜ ɜɿɞ ʀɯ ɜɢɪɨɛɧɢɰɬɜɚ ɫɤɥɚɜ 72  % Д14, ɫ. 36Ж. 
Ɍɨɞɿ ɮɨɧɞ ɫɩɨɠɢɜɚɧɧɹ ɩɟɪɰɸ ɫɤɥɚɞɟ 133,3 ɬɢɫ. ɬ, ɚɛɨ 2,92 ɤɝ ɧɚ ɨɞɧɭ ɨɫɨɛɭ, ɳɨ ɰɿɥɤɨɦ ɡɚɞɨɜɨɥьɧɹє Ɋɇɋ. 
Ⱦɥɹ ɫɩɨɠɢɜɚɧɧɹ ɭ ɫɜɿɠɨɦɭ ɜɢɝɥɹɞɿ ɧɟɨɛɯɿɞɧɨ ɪɟɚɥɿɡɭɜɚɬɢ 36, 5 ɬɢɫ ɬ.  ɱɢ 27,4 % ɩɪɨɞɭɤɰɿʀ. ɇɚ ɩɟɪɟɪɨɛɤɭ, 

ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɧɚɭɤɨɜɨ ɨɛґɪɭɧɬɨɜɚɧɢɯ ɧɨɪɦ ɫɩɨɠɢɜɚɧɧɹ, ɧɟɨɛɯɿɞɧɨ ɧɚɩɪɚɜɢɬɢ 91,2 ɬɢɫ ɬ., ɚɛɨ 68,4 % 
ɩɪɨɞɭɤɰɿʀ.  Ȼɥɢɡьɤɨ 4,2 % ɜɢɪɨɛɥɟɧɨ ɩɨɧɚɞ ɪɟɤɨɦɟɧɞɨɜɚɧɢɯ ɧɨɪɦɢ ɫɩɨɠɢɜɚɧɧɹ. ɋɚɦɟ ɬɚɤɚ ɤɿɥьɤɿɫɬь 
ɩɪɨɞɭɤɰɿʀ ɦɨɠɟ ɧɚɩɪɚɜɥɹɬɢɫь  ɧɚ ɡɛɟɪɿɝɚɧɧɹ ɞɥɹ  ɩɨɞɨɜɠɟɧɧɹ ɬɟɪɦɿɧɿɜ ɫɩɨɠɢɜɚɧɧɹ ɱɢ ɪɟɚɥɿɡɭɜɚɬɢɫь ɡɚ 
ɦɟɠɿ ɍɤɪɚʀɧɢ. Ⱥɧɚɥɨɝɿɱɧɨ ɪɨɡɪɨɛɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɪɟɚɥɿɡɚɰɿʀ ɬɨɦɚɬɿɜ. 

Ɋɿɱɧɢɣ ɮɨɧɞ ɫɩɨɠɢɜɚɧɧɹ ɨɜɨɱɿɜ ɬɚ ɛɚɲɬɚɧɧɢɯ ɤɭɥьɬɭɪ ɭ 2012 ɪɨɰɿ ɫɬɚɧɨɜɢɜ 7452 ɬɢɫɹɱ ɬɨɧ, ɚ 
ɫɩɨɠɢɜɚɧɧɹ ɧɚ ɨɞɧɭ ɨɫɨɛɭ ɫɤɥɚɥɨ 163,4 ɤɝ ɜ ɪɿɤ Д15, ɫ. 22, 23Ж.  Ɍɨɦɚɬɿɜ ɜɢɪɨɛɥɟɧɨ 2274,1 ɬɨɧ Д17, ɫ. 123Ж. 
Ɉɬɠɟ, ɧɚ ɨɞɧɭ ɨɫɨɛɭ ɜɢɪɨɛɥɟɧɨ 49, 9 ɤɝ. Ɏɨɧɞ ɫɩɨɠɢɜɚɧɧɹ ɨɜɨɱɿɜ ɭ 2012 ɪɨɰɿ ɫɤɥɚɜ 70,5  % [15, ɫ. 38Ж. 
Ⱦɥɹ ɬɨɦɚɬɿɜ Ɋɇɋ ɫɬɚɧɨɜɢɬь 39 ɤɝ ɧɚ ɨɫɨɛɭ, ɡ ɧɢɯ 21,1 ɤɝ ɭ ɫɜɿɠɨɦɭ ɜɢɝɥɹɞɿ, 17,9 ɭ ɩɟɪɟɪɨɛɥɟɧɨɦɭ. 
ȼɿɞɩɨɜɿɞɧɨ ɞɨ Ɋɇɋ, ɪɟɚɥɿɡɭɜɚɬɢ ɭ ɫɜɿɠɨɦɭ ɜɢɝɥɹɞɿ ɧɟɨɛɯɿɞɧɨ 960,05 ɬɢɫ. ɬ, ɱɢ 59,9 % ɜɿɞ ɮɨɧɞɭ 
ɫɩɨɠɢɜɚɧɧɹ (1603,2 ɬɢɫ. ɬ.). ɇɚ ɩɟɪɟɪɨɛɤɭ ɧɟɨɛɯɿɞɧɨ ɧɚɩɪɚɜɢɬɢ ɧɟ ɦɟɧɲɟ 814,5 ɬɢɫ. ɬ, ɱɢ 50,8 % ɜɿɞ 
ɮɨɧɞɭ ɫɩɨɠɢɜɚɧɧɹ. Ɉɱɟɜɢɞɧɚ ɧɟɫɬɚɱɚ 9,1% ɩɪɨɞɭɤɰɿʀ. Ɍɨɠ ɞɥɹ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛ ɧɚɫɟɥɟɧɧɹ ɭ ɫɜɿɠɿɣ ɬɚ 
ɩɟɪɟɪɨɛɥɟɧɿɣ ɩɪɨɞɭɤɰɿʀ ɬɨɦɚɬɿɜ ɧɟɨɛɯɿɞɧɨ ɡɛɿɥьɲɢɬɢ ɮɨɧɞ ɫɩɨɠɢɜɚɧɧɹ. ɐɟ є ɰɿɥɤɨɦ ɦɨɠɥɢɜɢɦ,  ɚɞɠɟ 
ɜɢɪɨɛɥɹɸɬь ɬɨɦɚɬɿɜ ɭ ɧɚɞɥɢɲɤɭ. ȼɢɪɿɲɟɧɧɹɦ ɩɪɨɛɥɟɦɢ є ɫɤɨɪɨɱɟɧɧɹ ɜɬɪɚɬ ɜ ɥɚɧɰɸɝɭ ɩɨɫɬɚɱɚɧɧɹ ɧɚ 
ɟɬɚɩɿ ɡɛɟɪɿɝɚɧɧɹ ɿ ɪɟɚɥɿɡɚɰɿʀ.  

ȼɢɫɧоɜɤɢ 
1. ɉɪɢ ɜɢɪɨɳɭɜɚɧɧɿ ɩɚɫɥьɨɧɨɜɢɯ ɨɜɨɱɿɜ ɭ ɧɟɫɬɚɛɿɥьɧɢɯ  ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜɚɯ ɡɨɧɢ ɋɭɯɨɝɨ ɋɬɟɩɭ 

ɨɫɧɨɜɧɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɳɨ ɜɢɡɧɚɱɚɸɬь ɭɪɨɠɚɣɧɿɫɬь ɩɚɫɥьɨɧɨɜɢɯ ɨɜɨɱɿɜ, є ɫɭɦɚ ɚɤɬɢɜɧɢɯ ɬɟɦɩɟɪɚɬɭɪ 
ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ (r=0,63…0,81) ɬɚ ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɿɧɿɦɚɥьɧɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ 
ɧɢɠɱɟ ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɿɧɿɦɭɦɭ (r=-0,61…-0,70). 

2. ɇɚ ɮɨɪɦɭɜɚɧɧɹ ɬɨɜɚɪɧɨɫɬɿ ɬɨɦɚɬɿɜ ɬɚ ɩɟɪɰɸ, ɤɪɿɦ ɫɭɦɢ ɬɟɦɩɟɪɚɬɭɪ ɩɟɪɿɨɞɭ ɮɨɪɦɭɜɚɧɧɹ ɿ 
ɞɨɡɪɿɜɚɧɧɹ ɩɥɨɞɿɜ (r=0,55…0,69), ɡɧɚɱɧɢɣ ɜɩɥɢɜ ɦɚɸɬь ɬɚɤɨɠ ɤɿɥьɤɿɫɬь ɞɧɿɜ ɡ ɦɿɧɿɦɚɥьɧɢɦɢ 
ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɧɢɠɱɟ ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɿɧɿɦɭɦɭ  ɬɚ ɨɩɚɞɢ (r=-0,71…-0,73).  

3. ɉɨɛɭɞɨɜɚɧɿ ɦɨɞɟɥɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɿ ɜɢɯɨɞɭ ɫɬɚɧɞɚɪɬɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɥɨɞɨɜɢɯ 
ɩɚɫɥьɨɧɨɜɢɯ ɨɜɨɱɿɜ ɦɨɠɭɬь ɫɬɚɬɢ ɟɮɟɤɬɢɜɧɢɦ ɿɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɚɞɟɤɜɚɬɧɢɯ ɪɿɲɟɧь ɳɨɞɨ 
ɩɥɚɧɭɜɚɧɧɹ ɡɚɯɨɞɿɜ ɩɨ ɪɟɚɥɿɡɚɰɿʀ, ɡɛɟɪɿɝɚɧɧɸ ɱɢ ɧɚɩɪɚɜɥɟɧɧɸ ɧɚ ɩɟɪɟɪɨɛɤɭ  ɨɬɪɢɦɚɧɨɝɨ ɜɪɨɠɚɸ. 

 

ɋɩɢɫоɤ ɜɢɤоɪɢɫɬɚɧоʀ ɥіɬɟɪɚɬɭɪɢ 

1.  Wheeler T. Climate Change Impacts on Global Food Security / Tim Wheeler, Joachim von Braun // 

Science. – 2013. – VШХ. 341, № 6145. – Ɋ. 508-513. 

2. ɍɤɪɚʀɧɚ ɬɚ ɝɥɨɛɚɥьɧɢɣ ɩɚɪɧɢɤɨɜɢɣ ɟɮɟɤɬ. ɑɚɫɬɢɧɚ 2. ȼɪɚɡɥɢɜɿɫɬь ɿ ɚɞɚɩɬɚɰɿɹ ɟɤɨɥɨɝɿɱɧɢɯ ɬɚ 
ɟɤɨɧɨɦɿɱɧɢɯ ɫɢɫɬɟɦ ɞɨ ɡɦɿɧɢ ɤɥɿɦɚɬɭ / Ɂɚ ɪɟɞɚɤɰɿєɸ ȼ.ȼ. ȼɚɫɢɥьɱɟɧɤɚ, Ɇ.ȼ. Ɋɚɩɰɭɧɚ,                 
І.ȼ. Ɍɪɨɮɢɦɨɜɨʀ. – Ʉ., 1998. – 210 ɫ. 

3. ɋɭɯɢɣ ɉ.Ɉ. ɋɭɱɚɫɧɢɣ ɫɬɚɧ ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɨɜɨɱɿɜɧɢɰɬɜɚ ɜ ɍɤɪɚʀɧɿ / ɉ.Ɉ. ɋɭɯɢɣ,           
Ɇ.Ⱦ. Ɂɚɹɱɭɤ //ɍɱɟɧɵɟ ɡɚɩɢɫɤɢ Ɍɚɜɪɢɱɟɫɤɨɝɨ ɧɚɰɢɨɧɚɥьɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦ. ȼ.ɂ. ȼɟɪɧɚɞɫɤɨɝɨ. 
ɋɟɪɢɹ «Ƚɟɨɝɪɚɮɢɹ». – 2012. – Ɍɨɦ 25 (64), №3. – ɋ. 38-48. 

4.  Ɋɨɦɚɳɟɧɤɨ Ɇ. ɋɨɫɬɨɹɧɢɟ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɨɜɨɳɟɜɨɞɫɬɜɚ ɨɬɤɪɵɬɨɝɨ ґɪɭɧɬɚ ɜ ɍɤɪɚɢɧɟ /       
Ɇ. Ɋɨɦɚɳɟɧɤɨ // Ɉɜɨɳɟɜɨɞɫɬɜɨ. – 2010. – № 5. – ɋ. 8 – 11. 

http://www.sciencemag.org/search?author1=Tim+Wheeler&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=Tim+Wheeler&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=Tim+Wheeler&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=Joachim+von+Braun&sortspec=date&submit=Submit


ВЕɋɌНИК ХНɌɍ № 4(51), 2014 г.     ɌЕХНɈɅɈȽИЯ ɅЕȽКɈɃ И ɉИɓЕВɈɃ ɉɊɈɆЫɒɅЕННɈɋɌИ 

 

 116 

5.  Global Desertification: Building a Science for Dryland Development / James F. Reynolds,                                

D. Mark Stafford Smith, Eric F. Lambin [et al.] // Science. – 2007. – VШХ. 316, № 5826. –                             

Ɋ. 847– 851.   

6. Ȼɨɠɤɨ Ʌ.ɘ. Ɉɰɿɧɤɚ ɚɝɪɨɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɨɜɨɱɟɜɢɯ ɤɭɥьɬɭɪ ɜ   
ɍɤɪɚʀɧɿ / Ʌ.ɘ. Ȼɨɠɤɨ, Ɉ.Ⱥ. Ȼɚɪɫɭɤɨɜɚ // ȼɿɫɧɢɤ Ɉɞɟɫьɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɟɤɨɥɨɝɿɱɧɨɝɨ   
ɭɧɿɜɟɪɫɢɬɟɬɭ. – 2009. – ȼɢɩ. 7. – ɋ.  101–109. 

7.  Ɇɨɧɿɬɨɪɢɧɝ ɪɨɫɬɭ ɬɚ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɫɿɥьɫьɤɨɝɨɫɩɨɞɚɪɫьɤɢɯ ɤɭɥьɬɭɪ. ɉɪɨɟɤɬ "Ɇɚɪɫ" / 
ȼ. Ʉɪɚɜɱɭɤ, Ɉ. Ʉɨɜɬɭɧɟɧɤɨ // Ɍɟɯɧɿɤɚ ɿ ɬɟɯɧɨɥɨɝɿʀ ȺɉɄ: ɧɚɭɤɨɜɨ-ɜɢɪɨɛɧɢɱɢɣ ɠɭɪɧɚɥ. – 2009. – №1. 

– ɋ. 27–31.  

8.  Heat units, solar radiation and daylength as pepper harvest predictors / Katharine B. Perry, D. C. Sanders, 

Darbie M. Granberry [et al.] // Agrtcultural and Forest Meteorology. – 1993. – № 65. –  Ɋ. 197–205. 

9.  Food and Agricultural commodities production. Commodities by country. [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] / 

FAOSTAT. Food and Agriculture Organization of the United Nations. Rome, 2013. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ : 

http://faostat.fao.org/site/567/DesktopDefault.aspx?PageID=567#ancor 

10. Riga P. Tomato quality is more dependent on temperature than on photosynthetically active radiation / 

Patrick Riga, Mikel Anza, Carlos Garbisu // Journal of the Science of Food and Agriculture. – 2008. – 

VШХ. 88, № 1. – Ɋ. 158–166.  

11. Kader  A.A. Increasing food availability by reducing postharvest losses of fresh produce / A.A. Kader // 

Proceedings of the 5th International Postharvest Symposium. –Verona, Italy,  2005. – Ɋ. 2169–2176. 

12. ɉɢɫɚɪɟɧɤɨ ȼ.ȼ. Ɇɚɪɤɟɬɢɧɝ ɨɜɨɳɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɦɟɬɨɞɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ): 
Ɋɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɨɣ ɩɪɨɞɭɤɬɨɜɨɣ ɩɨɥɢɬɢɤɢ Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ / ȼ.ȼ. ɉɢɫɚɪɟɧɤɨ. – 

Agromage.com 2000–2014 . – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ : http://agromage.com/stat_id.php?id=384. 

13. ɉɢɫɚɪɟɧɤɨ ȼ.ȼ. Ɇɚɪɤɟɬɢɧɝ ɨɜɨɳɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɦɟɬɨɞɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ): 
Ɇɚɪɤɟɬɢɧɝɨɜɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɪɨɡɧɢɱɧɨɝɨ ɢ ɨɩɬɨɜɨɝɨ ɫɟɝɦɟɧɬɚ ɪɵɧɤɚ ɨɜɨɳɧɨɣ 
ɩɪɨɞɭɤɰɢɢ Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ / ȼ.ȼ. ɉɢɫɚɪɟɧɤɨ. – Agromage.com 2000–2014. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ : 
http://agromage.com/stat_id.php?id=325 

14. Ȼɚɥɚɧɫɢ ɬɚ ɫɩɨɠɢɜɚɧɧɹ ɨɫɧɨɜɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹɦ ɍɤɪɚʀɧɢ 2011 : ɫɬɚɬ. ɡɛɿɪɧɢɤ  
[ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ / Ⱦɟɪɠɚɜɧɚ ɫɥɭɠɛɚ ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ ; ɪɟɞ. ɇ.ɋ. ȼɥɚɫɟɧɤɨ. – 2012. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://www.ukrstat.gov.ua. 

15. Ȼɚɥɚɧɫɢ ɬɚ ɫɩɨɠɢɜɚɧɧɹ ɨɫɧɨɜɧɢɯ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹɦ ɍɤɪɚʀɧɢ 2012 : ɫɬɚɬ. ɡɛɿɪɧɢɤ  
Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ / Ⱦɟɪɠɚɜɧɚ ɫɥɭɠɛɚ ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ ; ɪɟɞ. ɇ.ɋ. ȼɥɚɫɟɧɤɨ. – 2013. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ : http://www.ukrstat.gov.ua 

  

http://faostat.fao.org/site/567/DesktopDefault.aspx?PageID=567#ancor
http://agromage.com/stat_id.php?id=384
http://agromage.com/stat_id.php?id=325
http://www.ukrstat.gov.ua/
http://www.ukrstat.gov.ua/

