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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɨɡɞɚɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ 

ɦɨɞɟɥɢ ɭɫɤɨɪɟɧɧɨɝɨ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ» 

ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 3 ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɰɢɬɢɪɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ, 

ɜɤɥɸɱɚɟɬ 26 ɫɬɪɚɧɢɰ ɬɟɤɫɬɚ, 5 ɪɢɫɭɧɤɨɜ ɢ 3 ɬɚɛɥɢɰɵ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ 

ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ 25 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɬɟɦɵ, 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɰɟɥɶ ɢ ɭɤɚɡɚɧɵ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ, ɩɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɡɚɦɤɧɭɬɵɯ ɋɀɈ ɢ ɛɢɨɥɨɝɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɬɚɪɚɤɚɧɨɜ.  

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɵ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪɚɛɨɬɟ ɦɟɬɨɞɵ ɨɬɛɨɪɚ 

ɜɢɞɚ ɬɚɪɚɤɚɧɚ, ɨɰɟɧɤɢ ɫɤɨɪɨɫɬɢ ɭɬɢɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɢ 

ɮɢɬɨɢɧɞɢɤɚɰɢɢ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ɂɚɜɟɪɲɚɟɬɫɹ ɪɚɛɨɬɚ ɡɚɤɥɸɱɟɧɢɟɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɌȺɊȺɄȺɇɕ, PYCNOSCELUS NIGRA, ɋɈɅɈɆȺ, 

ɁȺɆɄɇɍɌȺə ɋɂɋɌȿɆȺ ɀɂɁɇȿɈȻȿɋɉȿɑȿɇɂə.   

ɐɟɥɶ ɪɚɛɨɬɵ:  ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɬɚɪɚɤɚɧɨɜ ɜ ɁɋɀɈ, ɤɚɤ ɡɜɟɧɚ 

ɭɬɢɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ. 

Ɂɚɞɚɱɢ: 

1. ɉɨɞɨɛɪɚɬɶ ɜɢɞɚ ɬɚɪɚɤɚɧɚ, ɩɨɞɯɨɞɹɳɟɝɨ ɩɨ ɜɫɟɦ ɩɚɪɚɦɟɬɪɚɦ; 

2. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ; 

3. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɁɋɀɈ ɢ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɫɧɢɠɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɪɚɧɟɟ ɦɟɬɨɞɚɦɢ; 

4. Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɩɟɪɟɪɚɛɨɬɚɧɧɵɯ ɬɚɪɚɤɚɧɚɦɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɧɚ 

ɪɨɫɬ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪ ɜ ɁɋɀɈ.  
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ȼȼȿȾȿɇɂȿ 

Ʉɨɝɞɚ ɪɟɱɶ ɢɞёɬ ɨ ɞɥɢɬɟɥɶɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɩɟɪɟɥёɬɚɯ ɢɥɢ ɞɟɥɚɸɬɫɹ 

ɩɪɨɝɧɨɡɵ ɧɚ ɜɨɡɦɨɠɧɭɸ ɤɨɥɨɧɢɡɚɰɢɸ ɩɥɚɧɟɬ ɢ ɢɯ ɫɩɭɬɧɢɤɨɜ, ɨɛɹɡɚɬɟɥɶɧɨ 

ɭɱɢɬɵɜɚɟɬɫɹ ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɨɛɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɨɫɦɢɱɟɫɤɨɣ, ɥɢɛɨ ɩɥɚɧɟɬɚɪɧɨɣ ɫɬɚɧɰɢɢ, ɤɨɪɚɛɥɹ – ɷɬɨ ɡɚɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ 

ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ (ɁɋɀɈ), ɫɩɨɫɨɛɧɚɹ ɤ ɪɟɝɟɧɟɪɚɰɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫɪɟɞɵ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɱɟɥɨɜɟɤɭ. Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɁɋɀɈ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 

ɤɨɫɦɨɧɚɜɬɨɜ ɜɨɫɩɨɥɧɹɟɦɵɦɢ ɠɢɡɧɟɧɧɨ ɧɟɨɛɯɨɞɢɦɵɦɢ ɪɟɫɭɪɫɚɦɢ, ɚ ɢɦɟɧɧɨ: 

ɤɢɫɥɨɪɨɞɨɦ, ɩɢɳɟɣ ɢ ɜɨɞɨɣ. ɇɨ, ɬɚɤ ɠɟ ɧɟ ɦɟɧɟɟ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɁɋɀɈ 

ɹɜɥɹɟɬɫɹ ɭɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɢ ɫɨɫɟɞɫɬɜɭɸɳɢɯ 

ɫ ɧɢɦ ɠɢɜɨɬɧɵɯ, ɥɢɤɜɢɞɚɰɢɹ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɛɵɬɶ ɬɨɤɫɢɱɧɵ, ɚ ɬɚɤ ɠɟ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɫɴɟɞɨɛɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɣ 

ɛɢɨɦɚɫɫɵ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɜ ɩɪɨɰɟɫɫɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɜɧɭɬɪɢɫɢɫɬɟɦɧɵɯ 

ɫɨɪɬɨɜ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ. 

ȼɫɟɝɨ ɜ ɫɢɫɬɟɦɟ ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɚ ɭɬɢɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ 

ɨɬɯɨɞɨɜ – ɷɬɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ, ɫ ɩɨɦɨɳɶɸ ɪɟɚɤɬɨɪɚ ɦɨɤɪɨɝɨ ɫɠɢɝɚɧɢɹ ɢ 

ɛɢɨɥɨɝɢɱɟɫɤɢɣ, ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɪɚɛɨɬɤɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ. ȼ ɫɜɨёɦ 

ɢɫɫɥɟɞɨɜɚɧɢɢ ɹ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɥɫɹ ɢɦɟɧɧɨ ɧɚ ɛɢɨɪɚɡɥɨɠɟɧɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ 

ɨɫɬɚɬɤɨɜ, ɩɨɩɵɬɚɜɲɢɫɶ ɧɚɣɬɢ ɛɨɥɟɟ ɛɵɫɬɪɵɣ ɫɩɨɫɨɛ ɭɬɢɥɢɡɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ 

ɬɟɤɭɳɢɣ ɩɨɥɧɵɣ ɰɢɤɥ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɡɚɧɢɦɚɟɬ 2-3 

ɦɟɫɹɰɚ. Ɉɩɬɢɦɚɥɶɧɵɦ ɨɛɴɟɤɬɨɦ ɦɵ ɩɨɫɱɢɬɚɥɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɟɦɟɣɫɬɜɚ 

Blaberidae, ɷɬɨ ɹɣɰɟɠɢɜɨɪɨɞɹɳɢɟ ɤɪɭɩɧɵɟ ɬɚɪɚɤɚɧɵ, ɜ ɩɪɢɪɨɞɧɵɣ ɪɚɰɢɨɧ 

ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɥɢɝɧɢɧ ɢ ɰɟɥɥɸɥɨɡɚ. 
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ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ 

ɬɚɪɚɤɚɧɨɜ ɜ ɁɋɀɈ, ɤɚɤ ɡɜɟɧɚ ɭɬɢɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ:  

1. ɉɨɞɨɛɪɚɬɶ ɜɢɞɚ ɬɚɪɚɤɚɧɚ, ɩɨɞɯɨɞɹɳɟɝɨ ɩɨ ɜɫɟɦ ɩɚɪɚɦɟɬɪɚɦ; 

2. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ; 

3. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ 

ɁɋɀɈ ɢ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɫɧɢɠɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɪɚɧɟɟ ɦɟɬɨɞɚɦɢ; 

4. Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɩɟɪɟɪɚɛɨɬɚɧɧɵɯ ɬɚɪɚɤɚɧɚɦɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɧɚ 

ɪɨɫɬ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪ ɜ ɁɋɀɈ. 
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ȽɅȺȼȺ 1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɡɚɦɤɧɭɬɵɯ ɋɀɈ 

Ʌɸɛɚɹ ɡɚɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɤɨɦɩɥɟɤɫ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ 

ɩɨɫɬɨɹɧɧɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɤɪɭɝɨɜɨɪɨɬɚ 

ɬɜёɪɞɵɯ, ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ ɜɧɭɬɪɢ ɫɚɦɨɣ ɫɟɛɹ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɨɡɞɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ, ɚ ɬɚɤ ɠɟ ɢɯ ɞɚɥɶɧɟɣɲɟɟ ɜɧɟɞɪɟɧɢɟ ɜ 

ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɤɨɫɦɨɫɚ ɢ ɤɨɫɦɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 

ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɚ ɫ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɢɩɚɠɚ ɞɨɫɬɚɬɨɱɧɵɦ 

ɡɚɩɚɫɨɦ ɩɪɨɜɢɡɢɢ ɧɚ ɜɫё ɜɪɟɦɹ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɟɥёɬɚ, ɚ ɬɟɦ ɛɨɥɟɟ ɩɪɢ 

ɤɨɥɨɧɢɡɚɰɢɢ ɩɥɚɧɟɬ ɢ, ɜɨɡɦɨɠɧɨ, ɢɯ ɫɩɭɬɧɢɤɨɜ.  

Ʉ ɨɫɧɨɜɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɤɚɠɞɨɣ ɁɋɀɈ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

• ɋɩɨɫɨɛɧɨɫɬɶ ɫɨɯɪɚɧɹɬɶ ɫɬɚɰɢɨɧɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɟɦɨɟ 

ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɡɚɦɤɧɭɬɨɫɬɶɸ ɜɧɭɬɪɟɧɧɟɝɨ ɦɚɫɫɨɨɛɦɟɧɚ, 

ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ (ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɟɤɨɪɞɨɦ ɹɜɥɹɟɬɫɹ 180 ɫɭɬɨɤ, 

ɩɪɢɧɚɞɥɟɠɢɬ ɩɪɨɟɤɬɭ Ȼɢɨɫ-3); 

• ȼɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ 

ɨɬɪɢɰɚɬɟɥɶɧɨ ɧɟ ɜɥɢɹɸɬ ɧɚ ɫɨɫɬɨɹɧɢɟ ɟɝɨ ɡɞɨɪɨɜɶɹ, ɤɚɤ ɜ ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɬɚɤ ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɟɝɨ ɩɨɫɥɟɞɭɸɳɟɣ ɠɢɡɧɢ; 

• ȼɨɡɦɨɠɧɨɫɬɶ ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɢɡɧɭɬɪɢ ɁɋɀɈ 

ɫɚɦɢɦ ɷɤɢɩɚɠɟɦ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɜɦɟɲɚɬɟɥɶɫɬɜɟ ɫɧɚɪɭɠɢ ɢ ɫ ɬɪɟɛɭɟɦɵɦ 

ɭɪɨɜɧɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɢɫɬɟɦɵ. 

Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɭɫɥɨɜɢɹ ɛɵɥɢ ɫɨɛɥɸɞɟɧɵ, ɢɡ ɜɫɟɯ 

ɢɫɤɭɫɫɬɜɟɧɧɨ ɫɨɡɞɚɧɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, 

ɫɨɡɞɚɧɧɵɯ ɧɚ ɩɥɚɧɟɬɟ, ɬɨɥɶɤɨ Ȼɢɨɫ-3 ɩɨɡɜɨɥɢɥɚ ɷɤɢɩɚɠɭ ɷɤɨɧɚɜɬɨɜ (3 

ɱɟɥɨɜɟɤɚ) ɩɪɨɠɢɬɶ 6 ɦɟɫɹɰɟɜ ɜɧɭɬɪɢ  ɁɋɀɈ, ɪɚɛɨɬɚɸɳɟɣ ɜ ɚɜɬɨɧɨɦɧɨɦ 

ɪɟɠɢɦɟ ɢ ɡɚɦɤɧɭɬɨɫɬɶɸ ɰɢɤɥɚ ɩɨ ɜɨɞɟ ɢ ɝɚɡɭ ɩɨɱɬɢ ɧɚ 100%, ɚ ɬɚɤ ɠɟ ɛɨɥɟɟ 

50% ɩɨ ɩɢɳɟ. 
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1.2. Ɉɫɧɨɜɧɵɟ ɦɢɪɨɜɵɟ ɩɪɨɟɤɬɵ ɡɚɦɤɧɭɬɵɯ ɋɀɈ 

ɉɪɟɠɞɟ ɱɟɦ ɷɤɫɩɟɪɢɦɟɧɬ ɫ Ȼɢɨɫ ɛɵɥ ɩɨɞɝɨɬɨɜɥɟɧ ɢ ɭɫɩɟɲɧɨ ɩɪɨɜɟɞёɧ, ɭ 

ɫɢɫɬɟɦɵ ɛɵɥɢ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ: Ȼɢɨɫ-1 ɢ Ȼɢɨɫ-2. 

Ɋɨɞɨɧɚɱɚɥɶɧɢɤɚɦɢ Ȼɢɨɫɚ ɹɜɥɹɸɬɫɹ ɋɟɪɝɟɣ ɉɚɜɥɨɜɢɱ Ʉɨɪɨɥёɜ ɢ Ʌɟɨɧɢɞ 

ȼɚɫɢɥɶɟɜɢɱ Ʉɢɪɟɧɫɤɢɣ. ȼ 1961 ɝɨɞɭ ɩɨ ɡɚɞɚɧɢɸ Ʉɨɪɨɥёɜɚ ɜ ɨɬɞɟɥɟɧɢɢ 

ɛɢɨɮɢɡɢɤɢ, ɂɧɫɬɢɬɭɬɚ ɮɢɡɢɤɢ ɋɢɛɢɪɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ Ⱥɇ ɋɋɋɊ, ɤɨɬɨɪɨɟ 

ɜɨɡɝɥɚɜɥɹɥ ɂɜɚɧ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ Ɍɟɪɫɤɨɜ, ɛɵɥɢ ɧɚɱɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɸ ɨɞɧɨɤɥɟɬɨɱɧɨɣ ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɵ. ɗɬɢ ɪɚɛɨɬɵ 

ɩɨɥɨɠɢɥɢ ɧɚɱɚɥɨ ɦɚɫɲɬɚɛɧɨɦɭ ɢ ɞɨɥɝɨɠɢɜɭɳɟɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ ɩɨ ɫɨɡɞɚɧɢɸ  

ɁɋɀɈ ɞɥɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɥɭɧɧɵɯ ɢ ɩɥɚɧɟɬɚɪɧɵɯ ɛɚɡ. 

ɋɚɦɚ ɠɟ ɭɫɬɚɧɨɜɤɚ Ȼɢɨɫ-1 ɛɵɥɚ ɫɨɡɞɚɧɚ ɜ 1964 ɝɨɞɭ ɢ ɩɪɟɞɫɬɚɜɥɹɥɚ ɫɨɛɨɣ 

ɩɪɨɫɬɨ ɤɭɥɶɬɢɜɚɬɨɪ ɫ ɜɨɞɨɪɨɫɥɹɦɢ. Ʉɭɥɶɬɢɜɚɬɨɪ ɛɵɥ ɩɪɢɫɨɟɞɢɧёɧ ɫ 

ɩɨɦɨɳɶɸ ɜɨɡɞɭɯɨɜɨɞɚ ɤ ɝɟɪɦɟɬɢɱɧɨɣ ɤɚɛɢɧɟ, ɨɛɴёɦɨɦ 12 ɦ3. ȼɚɠɧɵɦ 

ɦɨɦɟɧɬɨɦ ɹɜɥɹɥɨɫɶ ɬɨ, ɱɬɨ ɱɟɥɨɜɟɱɟɫɤɚɹ ɭɪɢɧɚ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ 

ɩɪɢɤɨɪɦɤɢ ɜɨɞɨɪɨɫɥɟɣ. 

Ⱦɚɥɟɟ, ɜ 1966 ɝɨɞɭ ɫɢɫɬɟɦɚ ɛɵɥɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɢ ɞɨɜɟɞɟɧɚ ɞɨ ɬɪёɯ 

ɤɥɸɱɟɜɵɯ ɡɜɟɧɶɟɜ: «ɱɟɥɨɜɟɤ – ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ – ɜɵɫɲɢɟ ɪɚɫɬɟɧɢɹ», ɩɨ ɷɬɨɣ 

ɫɯɟɦɟ ɛɵɥɢ ɧɚɱɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɧɚ ɭɫɬɚɧɨɜɤɟ Ȼɢɨɫ-2. Ⱦɥɹ ɩɨɥɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤ ɭɩɨɦɹɧɭɬɨɣ ɪɚɧɟɟ ɤɚɦɟɪɟ Ȼɢɨɫ-1 

ɩɪɢɫɬɪɨɢɥɢ ɧɨɜɨɟ ɩɨɦɟɳɟɧɢɟ, ɧɚɡɵɜɚɟɦɨɟ ɮɢɬɨɬɪɨɧɨɦ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɨɝɨ 

ɛɵɥɢ 2.0ɯ2.5ɯ1.7 ɦ. ȼ ɮɢɬɨɬɪɨɧɟ ɛɵɥɢ ɪɚɡɦɟɳɟɧɵ ɜɵɫɲɢɟ ɪɚɫɬɟɧɢɹ. ȼ 

ɧɚɱɚɥɟ ɜɧɭɬɪɶ ɩɨɦɟɫɬɢɥɢ ɨɜɨɳɧɵɟ ɤɭɥɶɬɭɪɵ, ɜɪɨɞɟ ɫɜёɤɥɵ, ɦɨɪɤɨɜɢ ɢ 

ɩɪɨɱɢɯ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɨɞɭɤɬɨɜ ɡɚɬɟɦ ɩɨɦɟɫɬɢɥɢ ɢ ɩɲɟɧɢɰɭ. ȼɫɟ ɷɬɢ 

ɤɭɥɶɬɭɪɧɵɟ ɪɚɫɬɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɧɟ ɬɨɥɶɤɨ, ɤɚɤ ɩɢɳɚ ɞɥɹ ɢɫɩɵɬɚɬɟɥɟɣ-

ɷɤɨɧɚɜɬɨɜ, ɧɨ ɢ, ɤɚɤ ɷɮɮɟɤɬɢɜɧɨɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɪɟɝɟɧɟɪɚɰɢɢ 

ɚɬɦɨɫɮɟɪɵ. 
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Ʉ ɧɚɱɚɥɭ 1972 ɝɨɞɚ ɭɫɬɚɧɨɜɤɚ ɛɵɥɚ ɨɫɧɚɳɟɧɚ ɞɥɹ ɧɨɜɨɣ ɱɟɪɟɞɵ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ Ȼɢɨɫ-3, ɧɚ ɬɨɬ ɦɨɦɟɧɬ ɷɬɨ ɛɵɥɚ ɫɚɦɚɹ 

ɩɪɨɞɜɢɧɭɬɚɹ ɢ ɢɧɧɨɜɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɁɋɀɈ.  

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ Ȼɢɨɫ-3 ɛɵɥɨ ɩɨɥɭɱɟɧɢɟ ɡɚɦɤɧɭɬɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɋɀɈ ɫ 

ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. Ⱥɤɬɢɜɧɵɦ ɭɱɚɫɬɧɢɤɨɦ ɜ ɫɨɡɞɚɧɢɢ 

Ȼɢɨɫ-3 ɛɵɥ ɩɟɪɜɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ ɢ ɩɨ ɫɨɜɦɟɫɬɢɬɟɥɶɫɬɜɭ 

ɡɚɜɟɞɭɸɳɢɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɮɨɬɨɛɢɨɥɨɝɢɢ ɩɪɨɮɟɫɫɨɪ ɂɨɫɢɮ ɂɫɚɟɜɢɱ 

Ƚɢɬɟɥɶɡɨɧ ɜɦɟɫɬɟ ɫɨ ɫɜɨɢɦɢ ɫɨɬɪɭɞɧɢɤɚɦɢ. Ȼɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɪɚɛɨɬɭ ɫɞɟɥɚɥɢ 

ɝɥɚɜɧɵɣ ɤɨɧɫɬɪɭɤɬɨɪ ɜɫɟɯ ɬɪёɯ ɭɫɬɚɧɨɜɨɤ Ȼɨɪɢɫ Ƚɪɢɝɨɪɶɟɜɢɱ Ʉɨɜɪɨɜ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ Ȼɢɨɫɢɫɬɟɦɭ ɢɧɬɟɧɫɢɜɧɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɪɚɫɬɟɧɢɣ 

Ƚɟɧɪɢɯ Ɇɢɯɚɣɥɨɜɢɱ Ʌɢɫɨɜɫɤɢɣ. 

ɋɚɦɵɦ ɞɥɢɬɟɥɶɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɫɬɚɥ ɷɤɫɩɟɪɢɦɟɧɬ, ɩɪɨɜɟɞёɧɧɵɣ ɫ 24 

ɞɟɤɚɛɪɹ 1972 ɩɨ 22 ɢɸɧɹ 1973 ɝɨɞɚ, ɜɫɟɝɨ 180 ɫɭɬɨɤ. Ȼɢɨɫ-3 ɞɚɥ ɧɟɨɛɯɨɞɢɦɵɣ 

ɨɩɵɬ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɡɪɚɛɨɬɨɤ ɡɚɦɤɧɭɬɵɯ ɋɀɈ ɢ ɫɬɚɥ ɧɚɞёɠɧɨɣ ɨɩɨɪɨɣ 

ɞɥɹ ɪɚɡɪɚɛɨɬɨɤ ɛɭɞɭɳɟɝɨ. ɋɚɦɵɦɢ ɨɫɬɪɵɦɢ ɢ ɧɟɪɟɲёɧɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ 

ɨɫɬɚɥɢɫɶ: ɩɪɨɛɥɟɦɚ ɭɬɢɥɢɡɚɰɢɢ ɛɢɨɦɚɫɫɵ ɪɚɫɬɟɧɢɣ ɢ ɜɨɡɜɪɚɳɟɧɢɹ ɜɨ 

ɜɧɭɬɪɢɫɢɫɬɟɦɧɵɣ ɦɚɫɫɨɨɛɦɟɧ ɜɵɜɨɞɢɦɨɣ ɢɡ ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ ɫɨɥɢ.  

Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ ɩɟɪɟɪɚɛɨɬɤɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɬɯɨɞɨɜ 

ɜ ɡɚɦɤɧɭɬɨɣ ȻɌɋɀɈ ɹɜɥɹɸɬɫɹ ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɤɭɥɶɬɢɜɚɬɨɪɵ (ɪɟɚɤɬɨɪɵ), ɜ 

ɤɨɬɨ-ɪɵɯ ɨɛɪɚɡɭɟɬɫɹ ɚɤɬɢɜɧɵɣ ɢɥ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɫɦɟɫɶ 

ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɦɚɫɫɵ ɢ ɩɪɨɞɭɤɬɨɜ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɢ ɫɚɦɢɯ 

ɛɚɤɬɟɪɢɣ. Ȼɵɥɨ ɩɪɨɜɟɞɟɧɨ ɦɧɨɠɟɫɬɜɨ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 

(ɉɪɨɛɥɟɦɵ ɫɨɡɞɚɧɢɹ …, 1975; Closed Habitation Experiments …, 2004; 

Application of a Closed …, 2007; Poughon et al., 2009) ɫɨɡɞɚɜɚɥɢɫɶ ɢ ɫɨɡɞɚɸɬɫɹ 

ɪɟɚɤɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɤɚɤ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ (ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɪɢɛɨɜ ɢ ɞɪɨɠɠɟɣ 

ɢɥɢ ɛɟɡ ɧɢɯ), ɬɚɤ ɢ ɚɥɶɝɨ-ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɫɨɨɛɳɟ-ɫɬɜɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɟɥɶɡɹ 

ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɛɵɥ ɞɨɫɬɢɝɧɭɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɭɫɩɟɯ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. 

ɇɚɩɪɢɦɟɪ, ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɤɭɥɶɬɢɜɚɬɨɪɵ, ɪɚɡɪɚɛɚɬɵɜɚɜɲɢɟɫɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ, 
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ɛɵɥɢ ɫɩɨɫɨɛɧɵ ɡɚ 8-ɦɢ ɱɚɫɨɜɨɣ ɰɢɤɥ ɩɟɪɟɪɚɛɨɬɚɬɶ ɨɪɝɚɧɢɱɟɫɤɢɟ ɨɬɯɨɞɵ, 

ɫɧɢɡɢɜ ɩɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ ɏɉɄ ɥɢɲɶ ɞɨ 20 % (Ɋɟɪɛɟɪɝ ɢ ɞɪ., 1975), ɛɨɥɟɟ 

ɝɥɭɛɨɤɨɟ ɨɤɢɫɥɟɧɢɟ ɬɪɟɛɭɟɬ ɜɪɟɦɟɧɢ ɩɨɪɹɞɤɚ ɦɟɫɹɰɟɜ. 

Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɧɚɤɚɩɥɢɜɚɟɦɚɹ ɦɚɫɫɚ ɜ ɚɤ-

ɬɢɜɧɨɦ ɢɥɟ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɤɭɥɶɬɢɜɚɬɨɪɚ ɢ 

ɞɚɥɶ-ɧɟɣɲɟɝɨ ɩɪɨɰɟɫɫɢɧɝɚ, ɢɧɚɱɟ, ɜɨɡɦɨɠɧɨ ɨɬɪɚɜɥɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ 

ɫɨɨɛɳɟɫɬɜɚ ɫɜɨɢɦɢ ɠɟ ɦɟɬɚɛɨɥɢɬɚɦɢ ɢ ɫɛɨɣ ɪɚɛɨɬɵ ɤɭɥɶɬɢɜɚɬɨɪɚ (Ʉɭɪɚɩɨɜɚ, 

1975). Ɍɚɤɠɟ ɩɪɨɛɥɟɦɨɣ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɯɨɞɨɜ ɱɟɥɨɜɟɤɚ ɹɜɥɹɟɬɫɹ 

ɧɚɤɨɩɥɟɧɢɟ NaCl, ɤɨɬɨɪɵɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɨɤɚɡɵɜɚɟɬ 

ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɚɤɬɢɜɧɵɣ ɢɥ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ 

ɦɟɬɨɞɚɦɢ ɧɟ ɭɞɚɟɬɫɹ ɜ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɨɤɢɫɥɢɬɶ ɨɪɝɚɧɢɱɟɫɤɢɟ ɨɬɯɨɞɵ ɢ 

ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɝɥɭɛɨɤɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɨɪɝɚ-ɧɢɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ɋ ɬɚɤɨɣ ɩɪɨɛɥɟɦɨɣ, ɧɚɩɪɢɦɟɪ, ɫɬɨɥɤɧɭɥɢɫɶ 

ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɟɜɪɨɩɟɣɫɤɢɦ ɩɪɨɬɨɬɢɩɨɦ ȻɌɋɀɈ MELiSSA, ɝɞɟ 

ɛɚɤɬɟɪɢɚɥɶɧɵɣ ɪɟɚɤɬɨɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɜɨɥɨɤɨɧ, ɧɟ ɦɨɠɟɬ ɩɨɥɧɨɫɬɶɸ ɪɚɡɥɨɠɢɬɶ ɥɢɝɧɢɧ (ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 

ɥɢɲɶ 75 %), ɢ ɞɥɹ ɟɝɨ ɩɨɥɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɟɪɟɤɢɫɶ ɜɨɞɨ-ɪɨɞɚ 

(Vieira da Silva, Lasseur, 2004). ɉɪɢ ɞɚɜɥɟɧɢɢ ɜ 25 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 300 °ɋ 

ɜ ɬɟɱɟɧɢɟ 20 ɫɟɤɭɧɞ ɭɞɚɟɬɫɹ ɨɤɢɫɥɢɬɶ ɞɨ 90 % ɨɫɬɚɬɨɱɧɨɝɨ ɥɢɝɧɢɧɚ. 

ȿɳɟ ɨɞɧɨɣ ɩɪɨɛɥɟɦɨɣ ɜ ɩɨɫɬɪɨɟɧɢɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ 

ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɪɚɛɨɬɵ ɜ ɧɟɦ ɦɨɝɭɬ ɧɚɱɚɬɶ ɪɚɡɜɢɜɚɬɶɫɹ 

ɩɨɫɬɨɪɨɧɧɢɟ ɲɬɚɦɦɵ ɛɚɤɬɟɪɢɣ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɸɬ ɬɭɞɚ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦɢ 

ɨɬɯɨɞɚɦɢ (Vieira da Silva, Lasseur, 2004). ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɟɬ ɪɢɫɤ ɬɨɝɨ, ɱɬɨ 

ɦɨɝɭɬ ɪɚɡɜɢɬɶɫɹ ɲɬɚɦɦɵ ɩɚɬɨɝɟɧɧɵɟ ɞɥɹ ɱɟɥɨɜɟɤɚ, ɥɢɛɨ ɲɬɚɦɦɵ 

ɢɧɝɢɛɢɪɭɸɳɢɟ ɪɚɡɜɢɬɢɟ «ɧɭɠɧɵɯ» ɛɚɤ-ɬɟɪɢɣ. Ⱦɚɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ 

ɜɵɧɭɠɞɚɟɬ ɩɪɢɦɟɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 

ɨɛɪɚɛɨɬɤɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɬɯɨɞɨɜ, ɤɚɤ ɩɟɪɟɞ ɜɜɨɞɨɦ ɪɟɚɤɬɨɪ, ɬɚɤ ɢ ɧɚ ɜɵɯɨɞɟ 

ɢɡ ɧɟɝɨ (Vieira da Silva, Lasseur, 2004). 
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Ʉ ɬɨɦɭ ɠɟ, ɭɱɢɬɵɜɚɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɥɨɠɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɬ-

ɯɨɞɨɜ ɦɟɬɚɛɨɥɢɬɚɦɢ ɦɧɨɝɢɯ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɭɥɶɬɭɪ ɹɜɥɹɸɬɫɹ ɨɩɹɬɶ ɠɟ 

ɨɪɝɚɧɢɱɟ-ɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɞɥɹ ɩɨɥɧɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɬɯɨɞɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɫɬɪɚɢɜɚɬɶ ɫɥɨɠɧɵɟ ɰɟɩɢ ɦɢɤɪɨɤɭɥɶɬɢɜɚɬɨɪɨɜ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɨɞɭɤɬɵ ɪɚɛɨɬɵ ɨɞ-ɧɢɯ ɪɟɚɤɬɨɪɨɜ ɹɜɥɹɥɢɫɶ ɛɵ ɫɭɛɫɬɪɚɬɨɦ ɞɥɹ ɞɪɭɝɢɯ. Ʉ 

ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɡɧɚɱɢ-ɬɟɥɶɧɨɝɨ ɭɫɩɟɯɚ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɨɛɢɥɢɫɶ 

ɟɜɪɨɩɟɣɫɤɢɟ ɭɱɟɧɵɟ (Lasseur, 1995; Vieira da Silva, Lasseur, 2004). 

ɉɨɦɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɜɨɡɦɨɠɧɚ ɭɬɢɥɢɡɚɰɢɹ 

ɠɢɞɤɢɯ ɜɵɞɟɥɟɧɢɣ ɱɟɥɨɜɟɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɩɨɦɨɳɶɸ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɜɨɣ ɤɭɥɶɬɭɪɵ ɯɥɨɪɟɥɥɵ. ȼ Ʉɢɬɚɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɨɩɵɬɵ ɩɨ 

ɜɵɪɚɳɢɜɚɧɢɸ ɯɥɨɪɟɥɥɵ ɜ ɭɪɢɧɟ ɱɟɥɨɜɟɤɚ, ɩɪɢ ɷɬɨɦ ɨɧɚ ɮɨɬɨɫɢɧɬɟɡɢɪɨɜɚɥɚ ɢ 

ɨɱɢɳɚɥɚ ɦɨɱɭ, ɩɨɝɥɨɬɢɜ, ɧɚɩɪɢɦɟɪ, ɚɡɨɬ ɢ ɮɨɫɮɨɪ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ 100 % 

(Ming, Hong, 2009). Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɨɧɚ ɧɟ ɫɩɨɫɨɛɧɚ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ 

ɩɨɝɥɨɳɚɬɶ NaCl, ɤɨɬɨɪɵɣ, ɧɚɤɚɩɥɢɜɚɹɫɶ ɜ ɫɪɟɞɟ, ɧɚɱɢɧɚɟɬ ɨɤɚɡɵɜɚɬɶ 

ɧɟɝɚɬɢɜɧɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ [14]. ȼ ɪɹɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ ȻɂɈɋ-

3 ɭɪɢɧɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜ ɧɚɬɢɜɧɨɦ ɜɢ-ɞɟ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɲɟɧɢɰɵ [5]. 

ɉɨɦɢɦɨ Ȼɢɨɫ-3 ɛɵɥ ɫɨɡɞɚɧ ɧɨɜɵɣ ɩɪɨɟɤɬ ɩɨɞ ɧɚɡɜɚɧɢɟɦ Lunar 

P.A.L.A.C.E. 1 (ɘɷɝɭɧ-1). ɋɨɡɞɚɧɢɟ ɤɢɬɚɣɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ 

ɩɪɢ ɚɤɬɢɜɧɨɦ ɭɱɚɫɬɢɢ ɤɪɚɫɧɨɹɪɫɤɢɯ ɢ ɦɨɫɤɨɜɫɤɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ. ɉɪɨɰɟɫɫ 

ɩɟɪɟɞɚɱɢ ɨɩɵɬɚ ɛɵɥ ɡɚɞɨɤɭɦɟɧɬɢɪɨɜɚɧ ɫɟɪɢɟɣ ɫɨɜɦɟɫɬɧɵɯ ɫɬɚɬɟɣ 2008 –

 2013 ɝɝ. ɩɨ ɷɥɟɦɟɧɬɚɦ ɡɚɦɤɧɭɬɵɯ ɋɀɈ. ɋ ɪɨɫɫɢɣɫɤɨɣ ɫɬɨɪɨɧɵ ɜ ɱɢɫɥɟ 

ɚɜɬɨɪɨɜ ɛɵɥɢ ɋ. ɂ. Ȼɚɪɰɟɜ, ɘ. Ⱥ. Ȼɟɪɤɨɜɢɱ, ɘ. Ʌ. Ƚɭɪɟɜɢɱ, 

Ⱥ. Ƚ. Ⱦɟɝɟɪɦɟɧɞɠɢ, Ⱥ. ɇ. ȿɪɨɯɢɧ, ȼ. ɋ. Ʉɨɜɚɥёɜ, ȼ. Ⱥ. Ʉɨɡɥɨɜ, 

ɇ. ɋ. Ɇɚɧɭɤɨɜɫɤɢɣ, ȿ. ȼ. ɇɟɫɬɟɪɟɧɤɨ, ȼ. ɂ. ɉɨɥɨɧɫɤɢɣ, ɋ. ȼ. ɏɢɠɧɹɤ. ɋ 

ɤɢɬɚɣɫɤɨɣ ɫɬɨɪɨɧɵ ɜ ɝɪɭɩɩɭ Ʌɢ ɏɭɧ ɜɯɨɞɢɬ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ 26 ɱɟɥɨɜɟɤ.  

ȼ ɬɟɱɟɧɢɟ ɞɜɭɯ ɦɟɫɹɰɟɜ, ɞɨ 23 ɹɧɜɚɪɹ, ɩɪɨɞɨɥɠɚɥɫɹ ɷɬɚɩ ɩɨɞɝɨɬɨɜɤɢ 

ɭɫɬɚɧɨɜɤɢ ɤ ɷɤɫɩɟɪɢɦɟɧɬɭ – ɨɩɪɨɛɨɜɚɧɢɟ ɫɢɫɬɟɦ, ɜɵɫɚɞɤɚ ɪɚɫɬɟɧɢɣ. 23 – 30 
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ɹɧɜɚɪɹ 2014 ɝ. ɞɜɚ ɫɬɭɞɟɧɬɚ Ʌɢ ɏɭɧ ɧɟɞɟɥɸ ɩɪɨɛɧɨ ɩɪɨɜɟɥɢ ɜ «Ʌɭɧɧɨɦ 

ɞɜɨɪɰɟ», ɚ 3 ɮɟɜɪɚɥɹ ɫɬɚɪɬɨɜɚɥ ɭɠɟ ɩɟɪɜɵɣ ɩɨɥɧɨɦɚɫɲɬɚɛɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ. 

ȼ ɷɬɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɭɱɚɫɬɜɨɜɚɥɢ ɬɪɨɟ ɞɨɛɪɨɜɨɥɶɰɟɜ: ɤɨɦɚɧɞɢɪ ɷɤɢɩɚɠɚ ɢ 

ɡɚɦɟɫɬɢɬɟɥɶ ɝɥɚɜɧɨɝɨ ɤɨɧɫɬɪɭɤɬɨɪɚ ɭɫɬɚɧɨɜɤɢ ɋɟ Ȼɷɣɱɠɷɧɶ (谢倍珍), Ⱦɭɧ 

ɑɷɧ (董琛) ɢ ȼɚɧ Ɇɢɧɶɰɡɸɚɧɶ (王敏娟). 

ȼ ɧɚɱɚɥɟ 90-ɵɯ ɝɨɞɨɜ, ɜ ɚɦɟɪɢɤɚɧɫɤɨɣ ɩɭɫɬɵɧɟ Ⱥɪɢɡɨɧɚ ɛɵɥ ɡɚɩɭɳɟɧ 

ɦɚɫɲɬɚɛɧɵɣ ɩɪɨɟɤɬ, ɩɨɥɭɱɢɜɲɢɣ ɧɚɡɜɚɧɢɟ "Ȼɢɨɫɮɟɪɚ-2" ("Ȼɢɨɫɮɟɪɨɣ-1" 

ɹɜɥɹɟɬɫɹ ɧɚɲɚ ɩɥɚɧɟɬɚ Ɂɟɦɥɹ). ɗɬɚ ɢɫɤɭɫɫɬɜɟɧɧɨ-ɫɨɡɞɚɧɧɚɹ ɡɚɦɤɧɭɬɚɹ 

Ȼɢɨɫɮɟɪɚ ɛɵɥɚ ɩɟɪɜɨɣ ɦɚɫɲɬɚɛɧɨɣ ɩɨɩɵɬɤɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ 

Ɂɟɦɥɢ. ɉɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ ɩɪɨɟɤɬɚ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɥɢ ɛɵ ɨɱɟɧɶ ɩɪɢɝɨɞɢɬɶɫɹ ɜɨ ɜɪɟɦɹ ɞɥɢɬɟɥɶɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ 

ɩɟɪɟɥёɬɨɜ. Ɉɞɧɚɤɨ ɷɥɟɦɟɧɬɚɪɧɵɟ ɩɪɨɫɱёɬɵ, ɜɪɨɞɟ ɨɬɫɭɬɫɬɜɢɹ ɜɟɬɪɚ, 

ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ, ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɢ ɫɚɦɨɟ ɝɥɚɜɧɨɟ – ɩɨɹɜɢɜɲɢɣɫɹ ɞɢɫɛɚɥɚɧɫ 

ɜ ɨɬɧɨɲɟɧɢɢ ɦɟɠɞɭ ɧɚɫɟɤɨɦɵɦɢ ɢ ɪɚɫɬɟɧɢɹɦɢ (ɧɚɫɟɤɨɦɵɟ ɭɧɢɱɬɨɠɢɥɢ 

ɰɟɥɵɣ ɪɹɞ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ), ɩɪɢɜɟɥɢ ɷɤɫɩɟɪɢɦɟɧɬ ɤ ɩɪɨɜɚɥɭ.  

1.3. ɉɨɱɜɨɩɨɞɨɛɧɵɣ ɫɭɛɫɬɪɚɬ, ɤɚɤ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ 
ɩɟɪɟɪɚɛɨɬɤɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ 

Ɉɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɡɚɦɤɧɭɬɨɫɬɢ ɦɚɫɫɨɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɛɵɥ 

ɩɪɟɞɥɨɠɟɧ ɇ.ɋ. Ɇɚɧɭɤɨɜɫɤɢɦ ɫ ɫɨɚɜɬɨɪɚɦɢ [17]. ȼ ɨɫɧɨɜɟ ɷɬɨɝɨ ɦɟɬɨɞɚ 

ɥɟɠɢɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɱɜɨɩɨɞɨɛɧɨɝɨ ɫɭɛɫɬɪɚɬɚ (ɉɉɋ) ɤɚɤ ɤɨɪɧɟɨɛɢɬɚɟɦɨɣ 

ɫɪɟɞɵ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɚɤ 

ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɚɤɬɨɪɚ ɞɥɹ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ 

(ɧɟɫɴɟɞɨɛɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ).  

ɉɨɱɜɨɩɨɞɨɛɧɵɣ ɫɭɛɫɬɪɚɬ ɩɨɥɭɱɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɫɴɟɞɨɛɧɨɣ ɱɚɫɬɢ ɪɚɫɬɟɧɢɣ ɩɪɢ ɩɨɦɨɳɢ ɤɪɚɫɧɵɯ 

ɤɚɥɢɮɨɪɧɢɣɫɤɢɯ ɱɟɪɜɟɣ, ɝɪɢɛɨɜ ɢ ɛɚɤɬɟɪɢɣ. ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɩɨɱɜɨɩɨɞɨɛɧɨɝɨ 
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ɫɭɛɫɬɪɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫɩɟɪɜɚ ɢɡɦɟɥɶɱёɧɧɵɟ 

ɪɚɫɬɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ (ɨɱɢɫɬɤɢ, ɛɨɬɜɚ, ɫɨɥɨɦɚ, ɦɭɥɶɱɚ ɢ ɬ.ɩ.) 

ɮɟɪɦɟɧɬɢɪɭɸɬɫɹ ɜ ɚɧɚɷɪɨɛɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ 60 ºɋ ɜ ɬɟɱɟɧɢɟ 24 ɱ ɢ, ɡɚɬɟɦ, 

ɩɪɢ 45 ºɋ ɜ ɬɟɱɟɧɢɟ 48 ɱ, ɞɚɥɟɟ ɩɨɥɭɱɟɧɧɚɹ ɛɢɨɦɚɫɫɚ ɩɟɪɟɪɚɛɚɬɵɜɚɥɚɫɶ 

ɤɚɥɢɮɨɪɧɢɣɫɤɢɦɢ ɱɟɪɜɹɦɢ ɢ ɝɪɢɛɚɦɢ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɦɟɫɹɰɟɜ, ɪɚɡɥɨɠɟɧɢɟ 

ɰɟɥɥɸɥɨɡɵ ɢ ɥɢɝɧɢɧɚ ɞɨɫɬɢɝɚɟɬ ɩɪɢ ɷɬɨɦ 98,6 ɢ 93,12 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [18]. 

Ɂɚɬɟɦ  ɢɡɦɟɥɶɱɟɧɧɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ ɛɢɨɦɚɫɫɚ ɞɨɛɚɜɥɹɟɬɫɹ ɜ ɭɠɟ 

ɩɪɢɝɨɬɨɜɥɟɧɧɵɣ ɉɉɋ ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ. 

Ɉɞɧɢɦ ɢɡ ɹɜɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɱɜɨɩɨɞɨɛɧɨɝɨ ɫɭɛɫɬɪɚɬɚ 

ɹɜɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɫɬɪɭɤɬɭɪɵ ɫɭɛɫɬɪɚɬɚ, ɜ ɫɜɹɡɢ ɫ 

ɱɟɦ ɧɟɨɛɯɨɞɢɦɨ ɪɟɝɭɥɹɪɧɨ ɨɬɫɥɟɠɢɜɚɬɶ ɟɝɨ ɫɨɫɬɚɜ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɧɨɫɢɬɶ 

ɧɟɫɴɟɞɨɛɧɭɸ ɪɚɫɬɢɬɟɥɶɧɭɸ ɛɢɨɦɚɫɫɭ, ɤ ɬɨɦɭ ɠɟ ɬɚɤɨɣ ɫɭɛɫɬɪɚɬ ɹɜɥɹɟɬɫɹ 

ɤɨɧɤɭɪɟɧɬɨɦ ɱɟɥɨɜɟɤɚ ɡɚ ɤɢɫɥɨɪɨɞ, ɧɟɩɪɟɪɵɜɧɨ ɩɨɝɥɨɳɚɹ ɟɝɨ ɢɡ ɚɬɦɨɫɮɟɪɵ 

ɁɋɀɈ. 

Ⱦɪɭɝɨɣ ɜɚɠɧɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɉɉɋ ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɟ ɩɪɨɹɜɥɟɧɢɟ ɚɥɥɟɥɨɩɚɬɢɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɫɭɛɫɬɪɚɬ ɨɫɬɚɬɤɨɜ 

ɧɟɫɴɟɞɨɛɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɢ ɜɵɪɚɳɢɜɚɟɦɵɯ ɪɚɫɬɟɧɢɣ. ɉɪɢ 

ɜɵɪɚɳɢɜɚɧɢɢ ɱɭɮɵ, ɫɚɥɚɬɚ ɢ ɪɟɞɢɫɚ ɧɚ ɉɉɋ, ɜ ɤɨɬɨɪɵɣ ɜɧɨɫɢɥɚɫɶ 

ɧɟɫɴɟɞɨɛɧɚɹ ɛɢɨɦɚɫɫɚ ɷɬɢɯ ɪɚɫɬɟɧɢɣ, ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɩɪɨɛɥɟɦɚ: ɜɵɞɟɥɟɧɢɹ ɢɡ 

ɧɟɫɴɟɞɨɛɧɨɣ ɛɢɨɦɚɫɫɵ ɱɭɮɵ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ ɞɪɭɝɢɟ ɜɢɞɵ ɪɚɫɬɟɧɢɣ, 

ɱɬɨ, ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ, ɫɜɹɡɚɧɨ ɫ ɚɥɥɟɥɨɩɚɬɢɟɣ [22]. Ɉɞɧɚɤɨ ɠɟ, ɷɬɨ ɧɟ 

ɜɫɟɝɞɚ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ, ɬɚɤ ɤɚɤ ɞɚɧɧɨɟ ɹɜɥɟɧɢɟ ɜɵɡɵɜɚɟɬɫɹ 

ɧɟ ɜɫɟɦɢ ɤɭɥɶɬɭɪɚɦɢ ɢ ɞɚɥɟɤɨ ɧɟ ɜɫɟ ɜɢɞɵ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪ ɨɞɢɧɚɤɨɜɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɷɬɨɦɭ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɧɚ ɉɉɋ, 

ɩɪɢɝɨɬɨɜɥɟɧɧɨɦ ɢɡ ɫɨɥɨɦɵ ɩɲɟɧɢɰɵ ɢ ɪɢɫɚ, ɭ ɩɲɟɧɢɰɵ ɢ ɫɚɥɚɬɚ ɫɧɢɠɚɸɬɫɹ 

ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɤɚɤ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ, ɫɭɯɨɣ ɜɟɫ ɢ ɢɧɞɟɤɫ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɧɟ ɨɤɚɡɵɜɚɟɬɫɹ 

ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɬɵɤɜɭ [20]. 
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Ɍɚɤɠɟ ɛɵɥ ɩɪɨɜɟɞёɧ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɜɵɪɚɳɢɜɚɧɢɸ ɩɲɟɧɢɰɵ ɧɚ ɉɉɋ, 

ɤɨɬɨɪɵɣ ɛɵɥ ɩɪɢɝɨɬɨɜɥɟɧ ɢɡ ɧɟɫɴɟɞɨɛɧɨɣ ɛɢɨɦɚɫɫɵ ɩɲɟɧɢɰɵ ɢ ɪɢɫɚ, ɜ 

ɤɨɬɨɪɨɦ ɛɵɥɨ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɫɧɢɠɟɧɢɟ ɜɟɫɚ 1000 ɡɟɪɟɧ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɟɦ, 

ɜɵɪɚɳɟɧɧɵɦ ɝɢɞɪɨɩɨɧɧɵɦ ɦɟɬɨɞɨɦ. ɉɪɢ ɷɬɨɦ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɨɜ, 

ɭɝɥɟɜɨɞɨɜ, ɤɥɟɬɱɚɬɤɢ ɢ ɜɢɬɚɦɢɧɨɜ ɧɚɯɨɞɢɥɨɫɶ ɛɨɥɟɟ-ɦɟɧɟɟ ɧɚ ɬɨɦ ɠɟ ɭɪɨɜɧɟ, 

ɱɬɨ ɢ ɜ ɤɨɧɬɪɨɥɶɧɨɦ ɜɚɪɢɚɧɬɟ [20]. Ɉɞɧɚɤɨ, ɜɤɥɸɱɚɹ ɜ ɉɉɋ ɬɨɥɶɤɨ ɫɨɥɨɦɭ 

ɩɲɟɧɢɰɵ, ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨ ɭɫɩɟɲɧɨɝɨ ɭɪɨɠɚɹ ɫɚɥɚɬɚ ɛɟɡ 

ɫɭɳɟɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɨɬɫɥɟɠɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ  [21]. 

1.2.2. Ɉɫɨɛɟɧɧɨɫɬɢ ɛɢɨɥɨɝɢɢ ɢ ɪɚɰɢɨɧɚ ɩɢɬɚɧɢɹ ɬɚɪɚɤɚɧɨɜ 

ȼ ɩɪɢɪɨɞɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɟɪɟɪɚɛɨɬɤɟ 

ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɢɝɪɚɸɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɨɬɪɹɞɚ «ɬɚɪɚɤɚɧɨɜɵɟ» 

(Blattodea). ȼ ɯɨɞɟ ɷɜɨɥɸɰɢɢ ɬɚɪɚɤɚɧɵ ɜɨɲɥɢ ɜ ɫɢɦɛɢɨɡ ɫ ɪɹɞɨɦ ɩɪɨɫɬɟɣɲɢɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɢ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 

ɩɢɳɟɜɵɯ ɩɪɟɞɩɨɱɬɟɧɢɣ ɦɧɨɝɢɯ ɜɢɞɨɜ ɬɚɪɚɤɚɧɨɜ ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɬɚɤɢɯ ɨɩɚɫɧɵɯ 

ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ, ɤɚɤ Periplaneta Americana, Blatta orientalis ɢ Blattella 

germanica. ȼɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɪɚɰɢɨɧɚ ɬɚɪɚɤɚɧɨɜ ɹɜɥɹɟɬɫɹ 

ɢɯ ɩɪɢɪɨɞɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɩɟɪɟɪɚɛɨɬɤɟ ɥɢɝɧɢɧɚ ɢ ɰɟɥɥɸɥɨɡɵ, ɷɮɮɟɤɬɢɜɧɨ 

ɢ ɛɵɫɬɪɨ ɪɚɡɥɚɝɚɬɶ ɤɨɬɨɪɵɟ ɢɦ ɢ ɩɨɦɨɝɚɸɬ ɫɢɦɛɢɨɬɢɱɟɫɤɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 

[23]. ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɢɲɟɱɧɢɤɚ ɬɚɪɚɤɚɧɨɜ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɧɢɯ 

ɛɨɝɚɬɨɣ ɦɢɤɪɨɛɢɨɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɛɚɤɬɟɪɢɣ, 

ɤɨɧɤɭɪɟɧɬɧɵɟ ɨɬɧɨɲɟɧɢɹ ɤɨɬɨɪɵɯ ɪɟɝɭɥɢɪɭɸɬɫɹ ɪɚɡɧɵɦɢ ɩɪɟɞɩɨɱɬɟɧɢɹɦɢ ɜ 

ɪɚɰɢɨɧɟ ɩɢɬɚɧɢɹ. ɇɟ ɦɟɧɟ ɜɚɠɧɵɦ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɦɢɤɪɨɛɢɨɬɵ 

ɦɢɝɪɢɪɨɜɚɬɶ ɨɬ ɨɞɧɨɣ ɨɫɨɛɢ ɤ ɞɪɭɝɨɣ, ɱɬɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɢɫɯɨɞɢɬ ɫ 

ɧɨɜɨɪɨɠɞёɧɧɵɦɢ ɨɫɨɛɹɦɢ, ɤɨɬɨɪɵɟ ɧɚɦɟɪɟɧɧɨ ɩɨɟɞɚɸɬ ɷɤɡɨɦɟɬɚɛɨɥɢɬɵ 

ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ ɞɥɹ ɨɛɨɝɚɳɟɧɢɹ ɦɢɤɪɨɛɢɨɬɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɤɢɲɟɱɧɢɤɨɜ. 

[23].  

Ɋɹɞ ɬɚɪɚɤɚɧɨɜ ɬɚɤɠɟ ɜɵɪɚɛɨɬɚɥ ɭɞɨɛɧɵɣ ɩɚɪɬɟɧɨɝɟɧɟɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ 

ɪɚɡɦɧɨɠɟɧɢɹ, ɬɨ ɟɫɬɶ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɦɧɨɠɟɧɢɹ ɭɱɚɫɬɜɭɸɬ 



14 

 

 

 

ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɫɚɦɤɢ, ɤɨɬɨɪɵɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɦɧɨɠɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢ 

«ɤɥɨɧɢɪɭɸ» ɫɚɦɢɯ ɫɟɛɹ [24]. ɋɚɦɰɵ ɩɪɢ ɷɬɨɦ ɦɨɝɭɬ ɩɨɹɜɥɹɬɶɫɹ ɜ 

ɩɚɪɬɟɧɨɝɟɧɟɬɢɱɟɫɤɢɯ ɤɨɥɨɧɢɹɯ, ɨɞɧɚɤɨ ɷɬɨ ɫɤɨɪɟɟ ɫɩɨɫɨɛ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɝɟɧɨɜ ɜ ɞɪɭɝɢɟ ɤɨɥɨɧɢɢ ɢ ɨɬ ɬɨɝɨ ɫɚɦɰɵ ɧɟ ɜɨɡɧɢɤɚɸɬ ɭ ɩɚɪɬɟɧɨɝɟɧɟɬɢɱɟɫɤɢɯ 

ɜɢɞɨɜ ɧɚ ɩɨɫɬɨɹɧɧɨɣ ɨɫɧɨɜɟ. ɉɨɹɜɥɟɧɢɟ ɫɚɦɰɨɜ ɧɟ ɹɜɥɹɟɬɫɹ ɪɟɝɭɥɹɪɧɵɦ 

ɫɨɛɵɬɢɟɦ ɢ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɦɟɯɚɧɢɡɦ ɹɜɥɹɟɬɫɹ ɯɚɨɬɢɱɧɵɦ. 

əɜɧɵɣ ɩɥɸɫ ɧɚɥɢɱɢɹ ɩɚɪɬɟɧɨɝɟɧɟɡɚ ɭ ɬɚɪɚɤɚɧɨɜ ɷɬɨ ɮɚɤɬɢɱɟɫɤɨɟ ɢɫɤɥɸɱɟɧɢɟ 

ɢɧɛɪɢɞɢɧɝɚ, ɬɨ ɟɫɬɶ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɫɤɪɟɳɢɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ 

ɜɵɪɨɠɞɟɧɢɸ ɤɨɥɨɧɢɣ ɭ ɪɹɞɚ ɜɢɞɨɜ ɬɚɪɚɤɚɧɨɜ [25].  
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ȽɅȺȼȺ 2. ɈȻɔȿɄɌɕ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂə 

2.1. Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɉɛɴɟɤɬɚɦɢ ɹɜɥɹɥɢɫɶ ɬɚɪɚɤɚɧɵ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɤ ɧɟɫɤɨɥɶɤɢɦ 

ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɜɢɞɚɦ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 

ɂɧɫɬɢɬɭɬɟ ɛɢɨɮɢɡɢɤɢ ɋɈ ɊȺɇ (Ɏɂɐ Ʉɇɐ ɋɈ ɊȺɇ). 

2.2. Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

2.2.1. Ɇɟɬɨɞ ɨɬɛɨɪɚ ɜɢɞɚ 

ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɥɟɠɢɬ ɩɨɞɛɨɪ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɴɟɤɬɚ ɩɨ ɱɟɬɵɪёɦ ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɹɦ:  

1) Ɂɧɚɱɢɬɟɥɶɧɚɹ ɞɨɥɹ ɥɢɝɧɢɧɚ ɢ ɰɟɥɥɸɥɨɡɵ ɜ ɞɢɟɬɟ ɬɚɪɚɤɚɧɨɜ; 

2) ɀɟɥɚɬɟɥɶɧɵɣ ɩɚɪɬɟɧɨɝɟɧɟɡ, ɢɫɤɥɸɱɚɸɳɢɣ ɩɪɨɛɥɟɦɭ ɢɧɛɪɢɞɢɧɝɚ 

ɜ ɤɨɥɨɧɢɢ;  

3) Ɇɚɤɫɢɦɚɥɶɧɨ ɧɢɡɤɢɣ ɜɵɛɪɨɫ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɢ ɜɟɳɟɫɬɜ-

ɚɥɥɟɪɝɟɧɨɜ ɜ ɫɪɟɞɭ; 

4) ɇɟɩɪɢɯɨɬɥɢɜɨɫɬɶ ɤ ɭɫɥɨɜɢɹɦ ɫɨɞɟɪɠɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɫɤɭɫɫɬɜɟɧɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɨɫɬ ɤɨɥɨɧɢɢ. 

ɋɪɟɞɢ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɜɢɞɨɜ ɬɚɪɚɤɚɧɨɜ, ɤɨɬɨɪɵɯ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 4641 ɜɢɞ 

[Beccaloni, G.W. (2007)], ɦɵ ɨɛɪɚɬɢɥɢ ɜɧɢɦɚɧɢɟ ɧɚ ɫɟɦɟɣɫɬɜɨ Blaberidae, ɜ 

ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ɜɵɪɚɛɨɬɚɜɲɟɟ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɜɵɧɚɲɢɜɚɧɢɸ ɨɨɬɟɤ 

(«ɫɭɦɤɢ» ɞɥɹ ɤɨɦɩɚɤɬɧɨɝɨ ɯɪɚɧɟɧɢɹ ɹɢɰ, ɤɥɚɞɤɢ) ɜɧɭɬɪɢ ɛɪɸɲɤɚ, ɬɚɤɨɣ 

ɫɩɨɫɨɛ ɢɦɟɟɬ ɧɚɡɜɚɧɢɟ «ɹɣɰɟɠɢɜɨɪɨɠɞɟɧɢɟ». əɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ 

ɹɣɰɟɠɢɜɨɪɨɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɨ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ 

ɢɥɢ ɝɢɛɟɥɶ ɨɨɬɟɤ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ, ɬɨ ɟɫɬɶ ɬɚɪɚɤɚɧɵ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɲɚɸɬ ɩɪɨɛɥɟɦɭ ɢɧɤɭɛɚɰɢɢ ɹɢɰ.  

ɉɪɢɱɢɧɵ, ɩɨ ɤɨɬɨɪɵɦ ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɬɚɪɚɤɚɧɵ ɞɪɭɝɢɯ ɫɟɦɟɣɫɬɜ ɥɟɠɚɬ ɜ ɢɯ 

ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɜɵɠɢɬɶ ɜ ɭɫɥɨɜɢɹɯ ɡɚɦɤɧɭɬɨɣ ɋɀɈ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 

ɫɟɦɟɣɫɬɜɨ Nocticolidae ɷɬɨ ɦɚɥɟɧɶɤɢɟ ɬɚɪɚɤɚɧɵ, ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 5 ɦɦ, 
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ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɟ ɤ ɠɢɡɧɢ ɜ ɩɟɳɟɪɚɯ ɢ ɢɦɟɸɳɢɟ ɞɨɜɨɥɶɧɨ ɭɡɤɢɣ ɪɚɰɢɨɧ 

ɩɢɬɚɧɢɹ. ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɤɪɭɩɧɟɣɲɟɝɨ ɫɟɦɟɣɫɬɜɚ Ectobiidae (ɜ ɤɨɬɨɪɨɟ ɜɯɨɞɹɬ 

ɢ ɢɡɜɟɫɬɧɵɟ ɤɨɫɦɨɩɨɥɢɬɵ - ɪɵɠɢɟ ɬɚɪɚɤɚɧɵ Blatella germanica) ɛɵɥɢ 

ɢɫɤɥɸɱɟɧɵ ɢɡ-ɡɚ ɫɢɧɚɧɬɪɨɩɧɨɫɬɢ ɛɨɥɶɲɢɧɫɬɜɚ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɟɦɟɣɫɬɜɚ, ɬɨ 

ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɠɢɬɶ ɜɧɟ ɛɨɤɫɚ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɫɢɫɬɟɦɵ ɜ 

ɫɥɭɱɚɟ ɩɨɛɟɝɚ, ɚ ɬɚɤ ɠɟ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɟɞɤɨɝɨ ɫɟɤɪɟɬɚ, ɨɧ ɹɜɥɹɟɬɫɹ 

ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɧɚɪɹɞɭ ɫ ɜɵɫɨɤɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɦɨɱɟɜɨɣ ɤɢɫɥɨɬɵ, ɫɨɞɟɪɠɢɬ ɜɵɫɨɤɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɚɦɦɢɚɤɚ 

[López-Sánchez, M.J. at al. 2009], ɤɨɬɨɪɵɟ ɩɪɢ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ 

ɫɢɫɬɟɦɟ ɦɨɝɭɬ ɧɚɧɟɫɬɢ ɜɪɟɞ ɡɞɨɪɨɜɶɸ ɷɤɨɧɚɜɬɨɜ. ɋɟɦɟɣɫɬɜɨ Corydiidae ɧɟ 

ɢɦɟɟɬ ɟɞɤɨɝɨ ɫɟɤɪɟɬɚ, ɢ ɟɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɜɟɞɭɬ ɜ ɨɫɧɨɜɧɨɦ ɪɨɸɳɢɣ ɨɛɪɚɡ 

ɠɢɡɧɢ, ɨɞɧɚɤɨ ɷɬɨ ɞɨɫɬɚɬɨɱɧɨ ɩɪɢɯɨɬɥɢɜɵɟ ɬɚɪɚɤɚɧɵ, ɤɨɬɨɪɵɦ ɬɪɟɛɭɟɬɫɹ 

ɢɧɤɭɛɚɰɢɹ ɨɨɬɟɤ ɜɧɟ ɢɯ ɬɟɥ ɢ ɩɪɢ ɨɩɪɟɞɟɥёɧɧɨɦ ɭɪɨɜɧɟ ɜɥɚɠɧɨɫɬɢ, ɤɨɬɨɪɵɣ 

ɧɟɨɛɯɨɞɢɦɨ ɱёɬɤɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ, ɚ ɬɚɤ ɠɟ ɨɧɢ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ ɞɨɥɝɢɣ 

ɫɪɨɤ ɪɚɡɜɢɬɢɹ, ɱɬɨ ɜɨɫɩɪɟɩɹɬɫɬɜɭɟɬ ɛɵɫɬɪɨɣ ɧɚɪɚɛɨɬɤɟ ɤɨɥɨɧɢɢ ɜ ɧɭɠɧɨɦ 

ɤɨɥɢɱɟɫɬɜɟ.  

Ɉɫɬɚɧɨɜɢɜɲɢɫɶ ɧɚ ɫɟɦɟɣɫɬɜɟ Blaberidae ɛɵɥ ɧɚɱɚɬ ɩɨɢɫɤ ɜɢɞɚ, ɩɨɞɯɨɞɹɳɟɝɨ 

ɩɨɞ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ. ɉɟɪɜɵɦ ɜɵɛɪɚɧɧɵɦ ɪɨɞɨɦ ɫɬɚɥ ɪɨɞ 

Blaberus, ɬɚɪɚɤɚɧɵ-ɤɚɧɞɢɞɚɬɵ, ɨɬɨɛɪɚɧɧɵɟ ɢɡ ɷɬɨɝɨ ɪɨɞɚ ɷɬɨ: B. craniifer, B. 

giganteus, B. boliviensis, ɨɞɧɚɤɨ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɧɢɦɢ ɛɵɥɢ ɩɪɟɤɪɚɳɟɧɵ, 

ɩɨɫɤɨɥɶɤɭ ɞɚɧɧɵɣ ɜɢɞ ɞɨɫɬɚɬɨɱɧɨ ɦɟɞɥɟɧɧɨ ɢ ɧɟɨɯɨɬɧɨ ɩɨɟɞɚɥ ɫɭɯɭɸ 

ɫɨɥɨɦɭ – ɨɫɧɨɜɧɨɣ ɤɨɦɩɨɧɟɧɬ ɨɛɳɟɣ ɫɦɟɫɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ. ȼɬɨɪɵɦ 

ɜɢɞɨɦ ɫɬɚɥɢ ɬɚɪɚɤɚɧɵ ɜɢɞɚ Nauphoeta cinerea, ɤɨɬɨɪɵɟ ɩɨɞɯɨɞɢɥɢ ɩɨ 

ɧɟɩɪɢɯɨɬɥɢɜɨɫɬɢ ɢ ɩɨɟɞɚɧɢɸ, ɧɨ ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɢɡ-ɡɚ ɫɜɨɢɯ ɬɨɤɫɢɱɧɵɯ 

ɜɵɞɟɥɟɧɢɣ, ɢɦɟɜɲɢɯ ɫɢɥɶɧɵɣ ɧɟɩɪɢɹɬɧɵɣ ɡɚɩɚɯ. Ɍɪɟɬɶɢɦ ɢ ɮɢɧɚɥɶɧɵɦ 

ɜɢɞɨɦ ɜ ɩɨɞɛɨɪɟ ɫɬɚɥɢ ɬɚɪɚɤɚɧɵ Pycnoscelus nigra ɢ Pycnoscelus surinamensis, 

ɜ ɯɨɞɟ ɷɜɨɥɸɰɢɢ ɩɪɢɫɩɨɫɨɛɢɜɲɢɟɫɹ ɤ ɩɚɪɬɟɧɨɝɟɧɟɬɢɱɟɫɤɨɦɭ ɪɚɡɦɧɨɠɟɧɢɸ ɢ 

ɜɵɫɨɤɨɣ ɞɨɥɟ ɥɢɝɧɢɧɚ ɢ ɰɟɥɥɸɥɨɡɵ ɜ ɪɚɰɢɨɧɟ. 
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ȼ ɧɚɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɚɪɚɤɚɧɵ ɞɨɥɠɧɵ ɛɵɥɢ ɫɬɚɬɶ ɡɜɟɧɨɦ ɜ ɰɟɩɢ 

ɩɟɪɟɪɚɛɨɬɤɢ ɫɨɥɨɦɵ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɟё ɜ ɩɨɱɜɨɩɨɞɨɛɧɵɣ ɫɭɛɫɬɪɚɬ (ɉɉɋ), ɧɚ 

ɤɨɬɨɪɨɦ ɜɵɪɚɳɢɜɚɸɬɫɹ ɪɚɫɬɟɧɢɹ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 

ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɤɨɥɨɧɢɹ ɬɚɪɚɤɚɧɨɜ ɜɢɞɚ Pycnoscelus nigra. ɂɦɟɧɧɨ ɜɢɞ P. 

nigra ɛɵɥ ɜɵɛɪɚɧ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɨɫɤɨɥɶɤɭ ɜ ɢɯ ɤɢɲɟɱɧɢɤɟ ɠɢɜёɬ ɝɪɭɩɩɚ 

ɫɢɦɛɢɨɬɢɱɟɫɤɢɯ ɨɪɝɚɧɢɡɦɨɜ-ɠɝɭɬɢɤɨɧɨɫɰɟɜ ɨɬɪɹɞɚ Hypermastigida, 

ɩɨɦɨɝɚɸɳɢɯ ɬɚɪɚɤɚɧɚɦ ɩɟɪɟɜɚɪɢɜɚɬɶ ɰɟɥɥɸɥɨɡɭ, ɱɬɨ ɦɨɝɥɨ ɛɵ ɩɨɦɨɱɶ 

ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɟ ɫɨɥɨɦɵ ɩɨɫɥɟ ɩɟɪɟɪɚɛɨɬɤɢ 

ɩɲɟɧɢɰɵ. ȼ ɷɬɨɦ ɩɪɟɢɦɭɳɟɫɬɜɨ ɬɚɪɚɤɚɧɨɜ ɩɟɪɟɞ ɱɟɪɜɹɦɢ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɫɩɨɫɨɛɧɵ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɥɢɲɶ ɨɛɴɟɤɬɵ, ɨɫɧɨɜɚɬɟɥɶɧɨ 

ɩɨɞɜɟɪɝɲɢɟɫɹ ɝɧɢɟɧɢɸ, ɧɨ ɧɢɤɚɤ ɧɟ ɨɫɨɛɨ ɬɜёɪɞɵɟ ɫɬɪɭɤɬɭɪɵ ɢɡ ɤɨɬɨɪɵɯ 

ɫɨɫɬɨɹɬ ɫɬɟɛɥɢ, ɤɨɥɨɫɤɢ ɢ ɥɢɫɬɶɹ ɩɲɟɧɢɰɵ. ɉɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɝɪɢɛɨɦ 

(Pleurotus ostreatus) ɬɚɤ ɠɟ ɢɦɟɟɬ ɫɜɨɢ ɧɟɞɨɫɬɚɬɤɢ, ɬɚɤɢɟ, ɤɚɤ ɦɟɞɥɟɧɧɵɣ ɪɨɫɬ 

ɝɪɢɛɧɢɰɵ ɢ ɜɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɫɭɛɫɬɪɚɬɚ ɩɥɟɫɧɟɜɵɦɢ ɝɪɢɛɚɦɢ. 

ɉɨɫɤɨɥɶɤɭ ɥɸɛɚɹ ɡɚɦɤɧɭɬɚɹ ɋɀɈ ɧɟ ɞɨɩɭɫɤɚɟɬ ɩɨɩɚɞɚɧɢɟ ɜ ɫɢɫɬɟɦɭ 

ɥɢɲɧɢɯ ɞɥɹ ɧɟё ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɧɚɲɟɣ 

ɡɚɞɚɱɟɣ ɫɬɨɹɥɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɨɤɚɡɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɬɚɪɚɤɚɧɨɜ, ɩɨɫɤɨɥɶɤɭ ɷɬɢ ɫɭɳɟɫɬɜɚ ɦɨɝɥɢ ɨɤɚɡɚɬɶɫɹ, ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɦɢ 

ɞɥɹ ɫɢɫɬɟɦɵ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ɬɨɤɫɢɱɧɵɯ ɥɟɬɭɱɢɯ ɫɨɟɞɢɧɟɧɢɣ.  

Ɍɚɤ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɵ ɫɨɛɪɚɥɢ ɞɜɟ ɯɨɥɨɫɬɵɟ ɩɪɨɛɵ, ɩɨɞɤɥɸɱɢɜ ɝɚɡɨɜɭɸ 

ɤɚɦɟɪɭ ɤ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɭ ɢ ɩɪɨɝɧɚɜ ɱɟɪɟɡ ɧɟɝɨ ɝɚɡɨɜɭɸ ɫɦɟɫɶ ɜ ɬɟɱɟɧɢɢ ɬɪёɯ 

ɱɚɫɨɜ, ɩɨɫɥɟ ɨɬɛɨɪɚ ɯɨɥɨɫɬɵɯ ɩɪɨɛ, ɩɨɦɟɫɬɢɥɢ ɩɨɞ ɤɭɩɨɥ ɝɚɡɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 

ɬɚɪɚɤɚɧɨɜ ɜɢɞɚ Blaberus craniifer ɢ ɫɞɟɥɚɥɢ ɬɪɢ ɡɚɛɨɪɚ ɝɚɡɚ ɢɡ ɬɟɫɬɨɜɨɣ 

ɤɚɦɟɪɵ ɫ ɬɚɪɚɤɚɧɚɦɢ. Ʉɚɠɞɚɹ ɩɨɜɬɨɪɧɨɫɬɶ ɜɵɫɚɞɤɢ ɬɚɪɚɤɚɧɨɜ ɜ ɤɚɦɟɪɭ 

ɩɪɨɯɨɞɢɥɚ ɩɨ 3 ɞɧɹ, ɜ ɤɨɬɨɪɵɟ 5 ɬɚɪɚɤɚɧɨɜ ɭɫɩɟɜɚɥɢ ɧɚɞɵɲɚɬɶ ɨɬ 2 ɞɨ 4 ɬɵɫ. 

ppm ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɋɥɟɠɤɚ ɡɚ ɭɪɨɜɧɟɦ ɋɈ2 ɜɚɠɧɚ ɛɵɥɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ 

ɞɨɩɭɫɬɢɬɶ ɝɢɛɟɥɢ ɬɚɪɚɤɚɧɨɜ ɨɬ ɧɟɞɨɫɬɚɬɤɚ ɤɢɫɥɨɪɨɞɚ.  
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Ⱦɢɧɚɦɢɤɚ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɤɚɦɟɪɟ ɫ ɬɚɪɚɤɚɧɚɦɢ ɬɚɤ ɠɟ ɜɵɜɨɞɢɥɚɫɶ ɧɚ 

ɝɪɚɮɢɤɟ, ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɦɨɠɧɨ ɛɵɥɨ ɧɚɛɥɸɞɚɬɶ ɡɚ ɩɪɨɰɟɫɫɨɦ ɜ ɪɟɠɢɦɟ 

ɨɧɥɚɣɧ. ȼ ɤɚɦɟɪɟ ɫ ɬɚɪɚɤɚɧɚɦɢ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɱɚɲɤɚ ɉɟɬɪɢ ɫ ɜɚɬɧɵɦ 

ɞɢɫɤɨɦ, ɫɦɨɱɟɧɧɵɦ ɜɨɞɨɣ, ɢ ɫɨɥɨɦɚ, ɤɚɦɟɪɭ ɢ ɩɨɞɨɩɵɬɧɵɯ ɬɚɪɚɤɚɧɨɜ ɦɨɠɧɨ 

ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 1: 

 

Ɋɢɫɭɧɨɤ 1. Ɍɚɪɚɤɚɧɵ P. nigra ɜ ɤɚɦɟɪɟ ɞɥɹ ɫɛɨɪɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ 

ɬɚɪɚɤɚɧɨɜ ɹɜɥɹɥɚɫɶ ɭɫɩɟɲɧɚɹ ɥɢɧɶɤɚ ɞɜɭɯ ɫɚɦɰɨɜ ɜ ɫɨɫɬɨɹɧɢɟ ɢɦɚɝɨ, ɬɨ ɟɫɬɶ 

ɥɢɱɢɧɤɢ ɞɨɫɬɢɝɥɢ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɜɧɟɲɧɢɯ ɞɟɮɟɤɬɨɜ 

ɩɨɤɪɨɜɨɜ, ɪɚɡɦɟɪɵ ɧɚɫɟɤɨɦɵɯ ɬɨɠɟ ɧɟ ɛɵɥɢ ɨɬɤɥɨɧɟɧɵ ɨɬ ɧɨɪɦɵ. 

Ⱥɧɚɥɨɝɢɱɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɛɵɥ ɩɪɨɜɟɞёɧ ɢ ɞɥɹ ɞɜɭɯ ɩɨɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ 

Nauphoeta cinerea ɢ Pycnoscelus nigra. ȼɨ ɜɪɟɦɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɨɛɚ ɜɢɞɚ 

ɩɪɨɹɜɥɹɥɢ ɚɤɬɢɜɧɨɫɬɶ ɢ ɧɢ ɨɞɢɧ ɬɚɪɚɤɚɧ ɧɟ ɩɨɝɢɛ. Ɉɞɧɚɤɨ, ɯɢɦɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɟɳё ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥёɧ ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ. 
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2.2.2. Ɇɟɬɨɞ ɨɰɟɧɤɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɫɴɟɞɨɛɧɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ 

Ⱦɥɹ ɨɰɟɧɤɢ ɫɤɨɪɨɫɬɢ ɩɨɟɞɚɧɢɹ ɧɟɫɴɟɞɨɛɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ 

ɬɚɪɚɤɚɧɚɦɢ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ ɤɨɧɬɟɣɧɟɪ ɫ ɢɫɬɨɱɧɢɤɨɦ 

ɜɨɞɵ ɢ ɥɨɬɤɚɦɢ ɫ ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɨɬɯɨɞɚɦɢ ɜ ɩɟɪɟɦɨɥɨɬɨɦ ɜɢɞɟ. Ɍɚɪɚɤɚɧɵ 

ɜɵɞɟɪɠɢɜɚɥɢɫɶ ɧɚ ɬɚɤɨɣ ɞɢɟɬɟ ɫ ɜɵɹɜɥɟɧɢɟɦ ɫɭɬɨɱɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɟɞɚɧɢɹ 

ɨɩɪɟɞɟɥёɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɨɦɚɫɫɵ. Ɍɚɪɚɤɚɧɵ ɛɵɥɢ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ 

ɜɨɡɪɚɫɬɧɵɟ ɝɪɭɩɩɵ: 1-2 ɥɢɧɶɤɚ, 3-4 ɥɢɧɶɤɚ ɢ 5-6 ɥɢɧɶɤɢ, ɨɰɟɧɤɚ ɩɨɟɞɚɟɦɨɫɬɢ 

ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ ɨɬɞɟɥɶɧɨ.  

ɇɟɫɦɨɬɪɹ ɧɚ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɩɨ ɩɢɳɟɜɵɦ ɩɪɟɞɩɨɱɬɟɧɢɹɦ ɨɩɪɟɞɟɥёɧɧɵɯ 

ɜɢɞɨɜ ɬɚɪɚɤɚɧɨɜ, ɛɵɥɨ ɪɟɲɟɧɨ ɩɪɨɜɟɫɬɢ ɪɹɞ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɰɢɨɧɟ ɩɢɬɚɧɢɹ ɢɫɩɵɬɭɟɦɵɯ ɧɚɫɟɤɨɦɵɯ. 

ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɩɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɸ ɪɚɫɬɟɧɢɣ ɜ Ȼɢɨɫɟ [2] ɛɵɥɨ ɜɵɜɟɞɟɧɨ 

ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɞɥɹ ɨɩɵɬɧɨɣ ɝɪɭɩɩɵ ɢɡ 10 

ɬɚɪɚɤɚɧɨɜ. ɋɩɟɰɢɚɥɶɧɚɹ ɫɭɯɚɹ ɤɨɪɦɨɜɚɹ ɫɦɟɫɶ (ɋɋɄɋ) ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 

ɫɨɨɬɧɨɲɟɧɢɹ: 1 ɝ ɫɨɥɨɦɵ, 0.66 ɝ ɱɭɮɵ, 0.32 ɝ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɨɬɜɵ ɦɨɪɤɨɜɢ ɢ 

ɫɜɟɤɥɵ ɢ 0.66 ɝ ɦёɪɬɜɵɯ ɬɚɪɚɤɚɧɨɜ, ɨɛɳɚɹ ɦɚɫɫɚ ɫɦɟɫɢ:  2.64 ɝ. ȼɫɟ 

ɤɨɦɩɨɧɟɧɬɵ ɛɵɥɢ ɩɟɪɟɩɨɥɨɬɵ ɞɨ ɩɨɥɭɩɨɪɨɲɤɨɜɨɝɨ ɜɢɞɚ, ɚ ɦёɪɬɜɵɟ 

ɬɚɪɚɤɚɧɵ (ɬɨɝɨ ɠɟ ɜɢɞɚ) ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ, ɤɚɤ ɟɞɢɧɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ 

ɛɟɥɤɚ ɞɥɹ ɬɚɪɚɤɚɧɨɜ. ɉɪɢɦɟɱɚɬɟɥɶɧɨ ɬɚɤɠɟ, ɱɬɨ ɛɟɥɤɨɜɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 

ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɥɢɦɢɬɢɪɭɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɪɨɫɬɚ ɤɨɥɨɧɢɢ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬ ɤɨɧɬɪɨɥɶ ɧɚɞ ɤɨɥɨɧɢɟɣ ɜ ɛɭɞɭɳɟɦ.  

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɤɨɧɬɟɣɧɟɪ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 2: 
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Ɋɢɫɭɧɨɤ 2. Ʉɨɧɬɟɣɧɟɪ ɫ ɩɢɳɟɜɵɦɢ ɹɱɟɣɤɚɦɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɱɚɲɤɚɦɢ 

ɉɟɬɪɢ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɯɥɨɪɟɥɥɵ 

Ⱦɥɹ ɨɰɟɧɤɢ ɬɨɝɨ, ɧɚ ɤɚɤɨɣ ɜɨɡɪɚɫɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚɹ 

ɩɨɟɞɚɟɦɨɫɬɶ ɋɋɄɋ, ɬɚɪɚɤɚɧɵ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 3 ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ, ɜ 

ɤɨɬɨɪɭɸ ɜɯɨɞɢɥɨ ɩɨ 2 ɜɨɡɪɚɫɬɚ. ɋɨɛɫɬɜɟɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɢɞ 

Pycnoscelus nigra ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɣ ɪɨɫɬ ɢ ɡɚ ɜɫɸ ɠɢɡɧɶ 

ɩɪɟɨɞɨɥɟɜɚɟɬ ɜ ɫɪɟɞɧɟɦ 5 ɥɢɱɢɧɨɱɧɵɯ ɜɨɡɪɚɫɬɨɜ, 6 ɜɨɡɪɚɫɬɨɦ ɹɜɥɹɟɬɫɹ 

ɫɨɫɬɨɹɧɢɟ ɢɦɚɝɨ, ɬ.ɟ. ɠɢɡɧɶ ɜ ɜɢɞɟ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɜɡɪɨɫɥɨɣ ɨɫɨɛɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɱɢɧɨɱɧɚɹ ɫɬɚɞɢɹ ɜɨɡɧɢɤɚɟɬ ɥɢɲɶ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɧɨ ɬɚɤɨɝɨ ɹɜɥɟɧɢɹ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟ 

ɧɚɛɥɸɞɚɥɨɫɶ.  

 

2.2.3.  Ɇɟɬɨɞ ɮɢɬɨɬɟɫɬɢɪɨɜɚɧɢɹ 

ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɫɯɟɞɨɛɧɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ – ɫɨɥɨɦɚ ɩɲɟɧɢɰɵ, ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ 

ɫɤɚɪɦɥɢɜɚɧɢɹ ɤɨɥɨɧɢɢ ɬɚɪɚɤɚɧɨɜ ɢ ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɷɤɡɨɦɟɬɚɛɨɥɢɬɵ ɛɵɥɢ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɤ ɨɛɟɞɧёɧɧɨɦɭ ɉɉɋ. Ɉɛɟɞɧɟɧɢɟ ɉɉɋ ɜɯɨɞɢɥɨ 
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ɜ ɷɬɚɩɵ ɩɨɞɝɨɬɨɜɤɢ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɵɥɢ 

ɩɪɢɝɨɬɨɜɥɟɧɵ ɬɪɢ ɬɢɩɚ ɫɭɛɫɬɪɚɬɚ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɨɛɟɞɧɟɧɢɹ ɛɵɥɢ ɞɨɩɨɥɧɟɧɵ 

ɚ) ɧɟɩɟɪɟɪɚɛɨɬɚɧɧɨɣ ɫɨɥɨɦɨɣ ɛ) ɷɤɡɨɦɟɬɚɛɨɥɢɬɚɦɢ ɬɚɪɚɤɚɧɨɜ ɞɥɹ 

ɜɨɫɩɨɥɧɟɧɢɹ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. Ɉɰɟɧɤɭ ɜɥɢɹɧɢɹ ɷɤɡɨɦɟɬɚɛɨɥɢɬɨɜ ɬɚɪɚɤɚɧɨɜ 

ɛɵɥɨ ɪɟɲɟɧɨ ɜɵɩɨɥɧɢɬɶ ɦɟɬɨɞɨɦ ɮɢɬɨɬɟɫɬɢɪɨɜɚɧɢɹ, ɬ.ɟ. ɫ ɩɨɦɨɳɶɸ ɩɨɫɟɜɚ 

ɩɲɟɧɢɰɵ ɧɚ ɩɨɱɜɨɩɨɞɨɛɧɵɣ ɫɭɛɫɬɪɚɬ, ɜ ɤɨɬɨɪɵɣ ɛɵɥɢ ɜɦɟɲɚɧɵ ɦɟɬɚɛɨɥɢɬɵ 

ɬɚɪɚɤɚɧɨɜ ɫɨɝɥɚɫɧɨ ɤɨɥɢɱɟɫɬɜɭ ɧɟɞɨɫɬɚɸɳɢɯ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ 

ɱɚɫɬɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɨɛɟɞɧɟɧɢɟ ɉɉɋ ɫ ɩɨɦɨɳɶɸ 

ɟɞɢɧɨɪɚɡɨɜɨɝɨ ɩɨɫɟɜɚ ɩɲɟɧɢɰɵ.  

Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɷɤɡɨɦɟɬɚɛɨɥɢɬɨɜ ɧɚ ɪɨɫɬ, ɪɚɡɜɢɬɢɟ ɢ 

ɡɞɨɪɨɜɶɟ ɩɲɟɧɢɰɵ ɛɵɥɨ ɪɟɲɟɧɨ ɜɡɹɬɶ ɬɪɢ ɬɢɩɚ ɫɭɛɫɬɪɚɬɚ: ɱɢɫɬɵɣ ɉɉɋ, ɉɉɋ 

ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɫɭɯɨɣ ɫɨɥɨɦɵ, ɱɬɨɛɵ ɢɦɢɬɢɪɨɜɚɬɶ ɟɫɬɟɫɬɜɟɧɧɨɟ 

ɮɟɪɦɟɧɬɢɪɨɜɚɧɢɟ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɢ ɉɉɋ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɬɚɪɚɤɚɧɶɢɯ 

ɷɤɡɨɦɟɬɚɛɨɥɢɬɨɜ. ɋɭɛɫɬɪɚɬɵ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɜ ɞɜɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɛɚɤɚ ɫ 

ɩɥɨɳɚɞɶɸ 576 ɫɦ2 (ɉɉɋ ɢ ɉɉɋ+ɫɨɥɨɦɚ) ɢ ɨɞɢɧ ɛɚɤ ɧɟɦɧɨɝɨ ɛɨɥɶɲɟɝɨ 

ɨɛɴёɦɚ ɫ ɩɥɨɳɚɞɶɸ 832,5 ɫɦ2 (ɉɉɋ ɛɟɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɨɛɚɜɨɤ). 

Ʉ ɤɚɠɞɨɦɭ ɢɡ ɬɪёɯ ɛɚɤɨɜ ɛɵɥɚ ɩɨɞɤɥɸɱɟɧɚ ɫɢɫɬɟɦɚ ɩɨɥɢɜɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ 

ɫɨɛɨɣ ɫɢɥɢɤɨɧɨɜɵɟ ɲɥɚɧɝɢ ɫ ɧɚɫɨɫɚɦɢ, ɨɩɭɳɟɧɧɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɥɢɜɧɵɟ 

ɛɚɤɢ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɥɢɜɧɨɝɨ ɪɚɫɬɜɨɪɚ ɜ ɤɚɠɞɨɦ ɛɚɤɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 

ɧɟɨɛɯɨɞɢɦɨɦɭ ɭɪɨɜɧɸ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɡɚɬɚɩɥɢɜɚɧɢɹ 

ɩɨɱɜɨɩɨɞɨɛɧɨɝɨ ɫɭɛɫɬɪɚɬɚ ɜ ɤɚɠɞɨɦ ɢɡ ɬɪёɯ ɤɨɧɬɟɣɧɟɪɨɜ ɜɨ ɜɪɟɦɹ 

ɟɠɟɞɧɟɜɧɨɝɨ ɩɨɥɢɜɚ.  

ɉɟɪɟɞ ɩɨɫɟɜɨɦ ɡɟɪɧɨ ɛɵɥɨ ɨɛɪɚɛɨɬɚɧɨ ɮɭɧɝɢɰɢɞɨɦ ɢ ɞɜɨɟ ɫɭɬɨɤ 

ɩɪɨɪɚɳɢɜɚɥɨɫɶ ɜ ɚɜɬɨɤɥɚɜɟ.  

ɉɨɫɥɟ ɩɨɫɟɜɚ ɞɥɹ ɪɚɫɬɟɧɢɣ ɩɨɞɞɟɪɠɢɜɚɥɨɫɶ ɤɪɭɝɥɨɫɭɬɨɱɧɨɟ ɨɫɜɟɳɟɧɢɟ ɢ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 20 ɞɨ 26 ɝɪɚɞɭɫɨɜ ɐɟɥɶɫɢɹ. ɗɤɫɩɟɪɢɦɟɧɬ ɛɵɥ 

ɩɪɨɜɟɞёɧ ɜ ɞɜɭɯ ɩɨɜɬɨɪɧɨɫɬɹɯ, ɛɟɡ ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɢɹ ɮɢɬɨɬɪɨɧɚ ɢ ɤɢɩɹɱɟɧɢɹ 

ɪɚɫɬɜɨɪɨɜ, ɫ ɰɟɥɶɸ ɫɨɯɪɚɧɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɦɢɤɪɨɛɢɨɬɵ. 
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ȽɅȺȼȺ 3. ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂə 

ɉɨɫɥɟ ɨɬɛɨɪɚ ɜɢɞɨɜ ɬɚɪɚɤɚɧɨɜ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɥɢɝɧɢɧ ɢ ɰɟɥɥɸɥɨɡɭ ɜ ɫɜɨёɦ 

ɩɪɢɪɨɞɧɨɦ ɪɚɰɢɨɧɟ ɜ ɞɨɫɬɚɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ (ɧɟ ɦɟɧɟɟ 20%), ɛɵɥ 

ɫɨɫɬɚɜɥɟɧ ɫɩɢɫɨɤ ɢɡ 29 ɜɢɞɨɜ ɬɚɪɚɤɚɧɨɜ, ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɞɥɹ 

ɞɚɥɶɧɟɣɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɟɝɨ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜ ɬɚɛɥɢɰɟ 1:  

 

Ɍɚɛɥɢɰɚ 1. Ɍɚɛɥɢɰɚ ɨɬɛɨɪɚ ɜɢɞɨɜ ɬɚɪɚɤɚɧɨɜ 

Ɋɹɞ ɜɢɞɨɜ ɛɵɥ ɢɫɤɥɸɱёɧ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜ ɝɚɡɨɜɨɣ ɫɦɟɫɢ 

ɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɫ ɧɟɩɪɢɹɬɧɵɦ ɡɚɩɚɯɨɦ, ɷɬɢ ɜɢɞɵ ɨɬɦɟɱɟɧɵ ɨɪɚɧɠɟɜɵɦ 

ɰɜɟɬɨɦ. ɋɪɟɞɢ ɬɚɤɢɯ ɜɟɳɟɫɬɜ ɜ ɧɚɢɛɨɥɶɲɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ: 

ɬɟɬɪɚɞɟɤɚɧ, ɝɟɤɫɚɧɚɥɶ ɢ ɞɟɤɚɧ. Ȼɟɥɵɦ ɰɜɟɬɨɦ ɜɵɞɟɥɟɧɵ ɜɢɞɵ, ɤɨɬɨɪɵɟ ɧɟ 

ɭɞɨɜɥɟɬɜɨɪɢɥɢ ɧɚɫ ɢɡ-ɡɚ ɨɛɳɟɣ ɩɪɢɯɨɬɥɢɜɨɫɬɢ ɤ ɭɫɥɨɜɢɹɦ ɫɨɞɟɪɠɚɧɢɹ ɢɥɢ 

ɢɡ-ɡɚ ɞɨɫɬɚɬɨɱɧɨ ɞɨɥɝɨɝɨ ɩɟɪɢɨɞɚ ɪɨɫɬɚ ɥɢɱɢɧɨɤ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɚɤɬɢɱɟɫɤɢ 

ɭ ɜɫɟɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɬɚɪɚɤɚɧɨɜ-ɱɟɪɟɩɚɲɟɤ (ɋɟɦ-ɜɨ Corydidae) ɥɢɱɢɧɨɱɧɵɣ 

ɪɨɫɬ ɦɨɠɟɬ ɞɥɢɬɶɫɹ ɛɨɥɟɟ ɝɨɞɚ. Ɂɟɥёɧɵɦ ɠɟ ɰɜɟɬɨɦ ɜɵɞɟɥɟɧɵ ɞɜɚ ɜɢɞɚ, 

ɨɬɨɛɪɚɧɧɵɟ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɟ ɩɨ ɩɪɢɱɢɧɟ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨɝɨ ɪɨɫɬɚ 

(ɨɬ ɹɣɰɚ ɞɨ ɫɬɚɞɢɢ ɢɦɚɝɨ ɩɪɢɦɟɪɧɨ ɡɚ 4-6 ɦɟɫɹɰɟɜ) ɢ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 
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ɜɵɛɪɨɫɵ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɝɚɡɨɜɭɸ ɫɪɟɞɭ ɞɚɧɧɵɦɢ ɜɢɞɚɦɢ ɬɚɪɚɤɚɧɨɜ ɧɟ 

ɩɪɟɜɵɲɚɥɢ ɉȾɄ.  

ɂɡ ɞɜɭɯ ɜɢɞɨɜ ɦɵ ɜɵɛɪɚɥɢ P. nigra, ɜ ɫɜɹɡɢ ɫ ɟɝɨ ɧɟɦɧɨɝɨ ɛɨɥɟɟ ɛɵɫɬɪɵɦ 

ɪɨɫɬɨɦ ɜ ɫɪɚɜɧɟɧɢɢ ɫ P. surinamensis. 

 

Ɋɢɫɭɧɨɤ 3. Ɍɚɪɚɤɚɧɵ ɜɢɞɚ Pycnoscelus nigra 

ɉɨɦɢɦɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɋɀɈ, ɨɛɳɟɣ ɧɟɩɪɢɯɨɬɥɢɜɨɫɬɢ ɜɢɞɚ 

ɤ ɭɫɥɨɜɢɹɦ ɫɨɞɟɪɠɚɧɢɹ, ɛɵɫɬɪɨɝɨ ɪɨɫɬɚ ɢ ɜɵɫɨɤɨɣ ɞɨɥɟ ɫɨɞɟɪɠɚɧɢɹ ɥɢɝɧɢɧɚ 

ɢ ɰɟɥɥɸɥɨɡɵ ɜ ɪɚɰɢɨɧɟ (ɞɨ 80%), P. nigra ɨɤɚɡɚɥɢɫɶ ɜɢɞɨɦ, ɫɢɥɶɧɨ 

ɡɚɜɢɫɹɳɢɦ ɨɬ ɭɪɨɜɧɹ ɜɥɚɠɧɨɫɬɢ, ɱɬɨ ɧɟ ɞɚɫɬ ɨɫɨɛɹɦ ɜɵɠɢɬɶ ɜɧɟ ɫɭɛɫɬɪɚɬɚ. 

Ɍɚɤɠɟ P. nigra ɩɟɪɟɫɬɚɸɬ ɚɤɬɢɜɧɨ ɪɚɡɦɧɨɠɚɬɶɫɹ, ɩɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɹɹ 

ɞɨɫɬɭɩɧɵɣ ɢɦ ɨɛɴёɦ ɫɭɛɫɬɪɚɬɚ, ɚ ɷɬɨ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɤɨɧɬɪɨɥɹ 

ɤɨɥɨɧɢɢ. ɉɨɫɥɟɞɧɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɜɢɞɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

ɩɚɪɬɟɧɨɝɟɧɟɡɚ, ɤɨɬɨɪɵɣ ɜɨɫɩɪɟɩɹɬɫɬɜɭɟɬ ɜɵɪɨɠɞɟɧɢɸ ɤɨɥɨɧɢɢ. 
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ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɦɵ ɜɵɹɫɧɢɥɢ ɩɢɳɟɜɵɟ ɩɪɟɞɩɨɱɬɟɧɢɹ ɨɬɨɛɪɚɧɧɵɯ 

ɬɚɪɚɤɚɧɨɜ. ɋɪɟɞɢ ɨɬɯɨɞɨɜ ɨɬ ɨɫɧɨɜɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪ Ȼɢɨɫ-3, ɞɚɧɧɵɟ 

ɩɨ ɫɴɟɞɟɧɧɵɦ ɨɬɯɨɞɚɦ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜ ɬɚɛɥɢɰɟ 2: 

 

Ɍɚɛɥɢɰɚ 2. Ⱦɚɧɧɵɟ ɩɨ ɫɴɟɞɟɧɧɵɦ ɨɬɯɨɞɚɦ ɡɚ ɜɪɟɦɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɥɹ ɜɢɞɚ 

P.nigra 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɜɭɯ ɩɨɜɬɨɪɧɨɫɬɟɣ ɭɞɚɥɨɫɶ ɜɵɹɫɧɢɬɶ, ɱɬɨ ɨɬɨɛɪɚɧɧɵɣ ɜɢɞ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɤɪɚɣɧɟ ɷɮɮɟɤɬɢɜɧɨ ɩɨɟɞɚɟɬ ɰɟɥɥɸɥɨɡɨɫɨɞɟɪɠɚɳɭɸ ɩɢɳɭ 

(ɫɨɥɨɦɭ). ɋɦɟɳɟɧɢɹ ɜ ɩɪɟɞɩɨɱɬɟɧɢɹɯ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɫɬɨɪɨɧɭ  

ɩɪɨɞɭɤɬɨɜ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɢɞɤɨɫɬɢ, ɱɬɨ ɜ ɩɨɬɟɧɰɢɚɥɟ ɩɨɡɜɨɥɢɬ ɧɚɦ 

ɭɜɟɥɢɱɢɜɚɬɶ ɫɤɨɪɨɫɬɶ ɩɨɟɞɚɧɢɹ ɫɨɥɨɦɵ ɦɟɬɨɞɨɦ ɟё ɩɟɪɟɦɚɥɵɜɚɧɢɹ ɢ 

ɫɦɚɱɢɜɚɧɢɹ, ɱɬɨɛɵ ɬɚɪɚɤɚɧɵ ɨɬɞɚɜɚɥɢ ɟɣ ɟɳё ɛɨɥɶɲɟɟ ɩɪɟɞɩɨɱɬɟɧɢɟ. 

ȼɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɬɚɪɚɤɚɧɵ P. nigra ɬɚɤɠɟ ɨɬɞɚɸɬ ɜɵɫɨɤɨɟ 

ɩɪɟɞɩɨɱɬɟɧɢɟ ɫɜɨɢɦ ɦёɪɬɜɵɦ ɫɨɪɨɞɢɱɚɦ, ɷɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶɸ 

ɜɢɞɚ ɜ ɛɟɥɤɨɜɨɣ ɩɢɳɟ ɢ ɯɢɬɢɧɟ, ɤɨɬɨɪɵɟ ɢɞɭɬ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɵɲɰ ɢ 

ɩɨɤɪɨɜɨɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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Ɍɚɤɠɟ ɜ ɯɨɞɟ ɞɜɭɯ ɩɨɜɬɨɪɧɨɫɬɟɣ ɦɵ ɜɵɹɫɧɢɥɢ, ɱɬɨ ɧɟɬ ɫɭɳɟɫɬɜɟɧɧɨɣ 

ɪɚɡɧɢɰɵ ɞɥɹ ɫɢɫɬɟɦɵ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɬɚɪɚɤɚɧɨɜ ɨɩɪɟɞɟɥёɧɧɨɣ 

ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ. Ʉɚɠɞɚɹ ɜɨɡɪɚɫɬɧɚɹ ɝɪɭɩɩɚ ɩɨɟɞɚɥɚ ɪɚɫɬɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ 

ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɩɪɟɞɩɨɱɬɟɧɢɹɦɢ ɢ ɩɪɢɦɟɪɧɨ ɫ ɨɞɢɧɚɤɨɜɨɣ ɫɤɨɫɪɨɬɶɸ, 

ɧɟɫɦɨɬɪɹ ɧɚ ɪɚɡɦɟɪ ɢ ɮɚɤɬɨɪ ɬɨɝɨ, ɱɬɨ ɬɚɪɚɤɚɧɵ ɩɟɪɜɵɯ ɞɜɭɯ ɥɢɧɟɤ ɞɨɥɠɧɵ 

ɩɢɬɚɬɶɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ. Ɇɨɥɨɞɵɟ ɨɫɨɛɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɩɢɬɚɸɬɫɹ ɱɚɳɟ, 

ɨɞɧɚɤɨ ɨɬɫɭɬɫɬɜɢɟ ɫɭɳɟɫɬɜɟɧɧɨɣ ɪɚɡɧɢɰɵ ɜ ɫɤɨɪɨɫɬɢ ɩɨɟɞɚɧɢɹ ɨɛɴɹɫɧɹɟɬɫɹ 

ɬɟɦ, ɱɬɨ ɤɪɭɩɧɵɟ ɨɫɨɛɢ ɡɚ ɪɚɡ ɩɨɝɥɨɳɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɩɢɳɢ. ɋɤɨɪɨɫɬɶ ɩɨɟɞɚɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɬɚɪɚɤɚɧɚɦɢ P. nigra ɜɢɞɧɨ 

ɢɡ ɬɚɛɥɢɰɵ 3: 

 

  

 

 

 

 

 

Ɍɚɛɥɢɰɚ 3. ɋɤɨɪɨɫɬɶ ɩɨɟɞɚɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɪɚɡɧɵɦɢ ɜɨɡɪɚɫɬɧɵɦɢ 

ɝɪɭɩɩɚɦɢ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɜɭɯ ɩɨɜɬɨɪɧɨɫɬɟɣ ɜɵɪɚɳɢɜɚɧɢɹ ɩɲɟɧɢɰɵ ɧɚ ɬɪёɯ ɪɚɡɧɵɯ 

ɬɢɩɚɯ ɫɭɛɫɬɪɚɬɚ, ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɤɚɤ ɦɟɬɚɛɨɥɢɬɵ ɬɚɪɚɤɚɧɨɜ ɜɥɢɹɸɬ ɧɚ ɪɨɫɬ 

ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪ ɜ ɁɋɀɈ.   

ȼɨɡɪɚɫɬɧɚɹ ɝɪɭɩɩɚ ɋɤɨɪɨɫɬɶ ɩɨɟɞɚɧɢɹ 

Ƚ (ɬɚɪɚɤɚɧ/ɫɭɬɤɢ) 

ɇɟɨɛɯɨɞɢɦɚɹ 

ɱɢɫɥɟɧɧɨɫɬɶ ɞɥɹ 

Ȼɢɨɫ 

1 (1-2 ɥɢɧɶɤɚ) 0.019 49 327 

2 (3-4 ɥɢɧɶɤɚ) 0,020 47 490 

3 (5-6 ɥɢɧɶɤɚ) 0.021 45 552 
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ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɭɛɫɬɪɚɬɨɜ ɛɵɥɢ ɜɡɹɬɵ: ɩɨɱɜɨɩɨɞɨɛɧɵɣ ɫɭɛɫɬɪɚɬ 

(ɉɉɋ), ɫɨɫɬɨɹɳɢɣ ɢɡ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ, ɩɟɪɟɪɚɛɨɬɚɧɧɵɯ ɪɚɧɟɟ 

ɤɪɚɫɧɵɦɢ ɤɚɥɢɮɨɪɧɢɣɫɤɢɦɢ ɱɟɪɜɹɦɢ ɢ ɚɧɚɥɨɝɢɱɧɵɣ ɫɭɛɫɬɪɚɬ, ɜ ɫɨɫɬɚɜ 

ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɫɜɟɠɚɹ ɫɨɥɨɦɚ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɩɨɞɜɟɪɝɧɭɬɶɫɹ ɩɪɨɰɟɫɫɭ 

ɮɟɪɦɟɧɬɚɰɢɢ ɜ ɯɨɞɟ ɜɵɪɚɳɢɜɚɧɢɹ ɩɲɟɧɢɰɵ. 

ɉɲɟɧɢɰɚ, ɜɵɪɨɫɲɚɹ ɧɚ ɉɉɋ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɬɚɪɚɤɚɧɶɢɯ ɷɤɡɨɦɟɬɚɛɨɥɢɬɨɜ 

ɩɨɤɚɡɚɥɚ ɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɡɟɪɧɚ ɜ ɨɛɟɢɯ ɩɨɜɬɨɪɧɨɫɬɹɯ, ɱɬɨ 

ɜɢɞɧɨ ɧɚ ɪɢɫɭɧɤɟ 4: 

 

Ɋɢɫɭɧɨɤ 4. Ƚɢɫɬɨɝɪɚɦɦɚ: ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɩɨɛɟɝɨɜ ɩɲɟɧɢɰɵ, ɫɦ 

Ɉɞɧɚɤɨ ɪɚɡɦɟɪɵ ɩɨɛɟɝɨɜ ɭ ɜɫɟɯ ɪɚɫɬɟɧɢɣ ɤɚɠɞɨɝɨ ɛɨɤɫɚ ɛɵɥɢ ɛɨɥɟɟ-ɦɟɧɟɟ 

ɫɯɨɞɧɨɣ ɜɵɫɨɬɵ ɜ ɨɛɟɢɯ ɩɨɜɬɨɪɧɨɫɬɹɯ, ɱɬɨ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 5: 
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Ɋɢɫɭɧɨɤ 5. Ƚɢɫɬɨɝɪɚɦɦɚ: Ʉɨɥɢɱɟɫɬɜɨ ɡɟɪɧɚ ɜɫɟɯ ɤɨɥɨɫɶɟɜ, ɩɨɥɭɱɟɧɧɨɟ ɫ 

ɜɵɛɨɪɤɢ ɢɡ 10 ɪɚɫɬɟɧɢɣ. 

 

 

  

0

20

40

60

80

100

120

140

160

180

Кɨ
лɢ

ɱе
ɫɬ

вɨ
 ɡ

ёɪ
еɧ

, ɲ
ɬ

ППɋ

ɋɨɥɨɦа

Ɍараɤаɧ



28 

 

 

 

ɁȺɄɅɘЧȿɇɂȿ 

1. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜɢɞɨɦ ɬɚɪɚɤɚɧɨɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɩɟɪɟɪɚɛɨɬɤɢ ɥɢɝɧɢɧɚ ɢ ɰɟɥɥɸɥɨɡɵ, ɩɚɪɬɟɧɨɝɟɧɟɡɚ ɢ 

ɫɚɦɨɪɟɝɭɥɹɰɢɢ ɱɢɫɥɟɧɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɞɟɮɢɰɢɬɚ ɛɟɥɤɨɜɨɝɨ ɩɢɬɚɧɢɹ 

ɹɜɥɹɸɬɫɹ Pycnoscelus nigra. 

 

2. ɉɪɨɜɟɞёɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɟɪɟɪɚɛɨɬɤɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɵɫɬɪɟɟ, ɱɟɦ ɜ ɫɭɳɟɫɬɜɨɜɚɜɲɢɯ ɪɚɧɟɟ ɦɟɬɨɞɚɯ, ɩɪɢ ɷɬɨɦ 

ɝɧɢɥɨɫɬɧɵɟ ɩɪɨɰɟɫɫɵ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɸɬɫɹ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɚɧɧɵɣ 

ɦɟɬɨɞ ɩɨɞɯɨɞɢɬ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɁɋɀɈ ɢ ɢɦɟɟɬ ɪɹɞ ɜɚɠɧɵɯ ɩɟɪɫɩɟɤɬɢɜ. 

3. ɋɤɨɪɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɫɴɟɞɨɛɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 

ɜɨɡɪɚɫɬɚ ɬɚɪɚɤɚɧɨɜ, ɱɬɨ ɜɚɠɧɨ ɜ ɫɥɭɱɚɟ ɤɨɥɟɛɚɧɢɣ ɜ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩɚɯ 

ɤɨɥɨɧɢɢ ɬɚɪɚɤɚɧɨɜ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɭɬɨɱɧɨɣ ɧɨɪɦɵ 

ɧɟɫɴɟɞɨɛɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɬɯɨɞɨɜ ɜ ɪɚɫɱёɬɟ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɧɟɨɛɯɨɞɢɦɚ 

ɤɨɥɨɧɢɹ ɱɢɫɥɟɧɧɨɫɬɶɸ 45-50 ɬɵɫɹɱ ɨɫɨɛɟɣ. 

4. ɍɪɨɠɚɣɧɨɫɬɶ ɩɲɟɧɢɰɵ, ɜɵɪɚɳɟɧɧɨɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɤɡɨɦɟɬɚɛɨɥɢɬɨɜ 

ɬɚɪɚɤɚɧɨɜ P. nigra, ɧɟ ɭɫɬɭɩɚɟɬ ɤɨɧɬɪɨɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ ɢ ɞɨɫɬɨɜɟɪɧɨ 

ɩɪɟɜɵɲɚɟɬ ɞɚɧɧɵɣ ɩɚɪɚɦɟɬɪ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɜɚɪɢɚɧɬɨɦ ɜ ɤɨɬɨɪɨɦ 

ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɧɟɩɟɪɟɪɚɛɨɬɚɧɧɚɹ ɫɨɥɨɦɚ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ 

ɷɤɡɨɦɟɬɚɛɨɥɢɬɵ P. nigra ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ 

ɭɞɨɛɪɟɧɢɹɦɢ ɞɥɹ ɁɋɀɈ. 

 

  



29 

 

 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

1. A.A. Tikhomirov, S.A. Ushakova, Construction of experimental models of 

closed biotechnical systems for space applications for a rated “fraction of a 

human”, Pilotiruyemyye polety v kosmos (Manned space flights). 2 (19) (2016) 82 

– 90 (in Russian). 

2. Yu.A. Kudenko, I.A. Gribovskaya, R.A. Pavlenko, Mineralization of wastes of 

human vital activity and plants to be used in a life support system, Acta 

Astronautica. 41 (3) (1997) 193–196. 

3. Yu.A. Kudenko, I.A. Gribovskaya, I.G. Zolotukchin, Physical-chemical 

treatment of wastes: a way to close turnover of elements in LSS, Acta 

Astronautica. 46 (2000) 585–589. 

4. N.S. Manukovsky, G.M. Lisovsky, Yu.A. Kudenko, V.S. Kovalev, V.G. 

Gubanov, Yu.V. Barkhatov, I.V. Gribovskaya, I.G. Zolotukhin, J.B Gros, Ch. 

Lasseu, Mass exchange in an experimental new-generation life support system 

model based on biological regeneration of environment, Adv. Space Res. 31 

(2003) 1711–1720. 

5. J.I. Gitelson, G.M. Lisovsky, R. MacElroy, Manmade Closed Ecological 

Systems, Taylor & Francis Inc., 2003. 

6. E.F. Sutormina,, S.V. Trifonov, Yu.A. Kudenko, Yu.A. Ivanova, L.G. Pinaeva, 

A.A. Tikhomirov, L.A. Isupova, Physicochemical Processing of Human 

Exometabolites for Closed Life Support Systems, Chemistry for Sustainable 

Development. 19 (2011) 375–382. 

7. Standard Test Methods for Ammonia Nitrogen In Water. Designation: D1426 − 

08. Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West 

Conshohocken, PA 19428-2959. United States. 

8. D.F. Putnam, Composition and Concentrative Properties of Human Urine, 

NASA contract report, 1971. 



30 

 

 

 

9. S. Denga, B. Xiea, H. Liu, The recycle of water and nitrogen from urine in 

bioregenerative life support system, Acta Astronautica. 123 (2016) 86–90. 

10. F.J. Cadete Santos Aires, I. Kurzina, G. Garcia Cervantes, J.C. Bertolini, Pd 

catalysts supported on silicon nitride for the combustion of methane: Influence of 

the crystalline and amorphous phases of the support and of the preparation method 

on the catalytic performances, Catalysis Today. 117 (2006) 518–524. 

11. I. Kurzina, F.J. Cadete Santos Aires, G. Bergeret, J.C. Bertolini, Total 

oxidation of methane over Pd catalysts supported on silicon nitride: Influence of 

support nature, Chemical Engineering Journal. 107 (2005) 45–53. 

12. G.P. Bespamyatnov, Yu.A. Krotov, Maximum allowable concentrations of 

chemicals in the environment, Himiya, Leningrad, 1985. (in Russian) 

13. A. Tikhomirov , Y. Kudenko, S. Trifonov, S. Ushakova, Assessing the 

feasibility of involving gaseous products resulting from physicochemical oxidation 

of human liquid and solid wastes in the cycling of a bio-technical life support 

system, Advances in Space Research. 49 (2012) 249–253. 

14. S.V. Trifonov, Yu.A. Kudenko, A.A. Tikhomirov, Bioassay of products of 

organic waste mineralization: An approach for closed ecosystems, Ecological 

Engineering. 91 (2016) 139–142. 

15. A.A. Tikhomirov, Yu.A. Kudenko, Corresponding Member of the RAS A.G. 

Degermendzhi, S.V. Trifonov, E.F. Sutormina, Yu.A. Ivanova, Assessment of 

Composition and Toxicity for Plants of Gases Produced during Physicochemical 

Processing of Human Exometabolites as Applied to Biotechnical Life Support 

Systems, Doklady Biochemistry and Biophysics. 441 (2011) 252–254. 

16. G.A. Kolyagin, V.L. Kornienko, Yu.A. Kudenko, A.A. Tikhomirov, S.V. 

Trifonov, Electrosynthesis of Hydrogen Peroxide from Oxygen in a Gas Diffusion 

Electrode in Solutions of Mineralized Exometabolites, Russian Journal of 

Electrochemistry. 49 (10) (2013) 1004–1007. 



31 

 

 

 

.17. Waste Bioregeneration in life support CES: development of soil organic 
substrate / N.S. Manukovsky, V.S. Kovalev, V.Ye. Rygalov[et al.] // Adv. Space 
Res. - 1997. - V. 10. - P. 1827-1832.  
 
18. Wenting F. Effects of Soil-Like Substrate Made from Rice and Wheat Straw on 
the Growth, Yield and Quality of Wheat / F. Wenting, Y. Min, L. Hong // 17th 
IAA Humans in Space Symposium, 2009. P. 43. 

19. Wenting F. Allelopathic effect of rice-wheat soil-like substrate on several 
plants / F. Wenting, Y. Min, H. Wenting, L. Hong // 17th IAA Humans in Space 
Symposi-um, 2009. P. 42. 

20. Wenting H. A technique for preparing soil-like substrate for bioregenerative 
life support system / H. Wenting, X. Yidong, L. Hong // 17th IAA Humans in 
Space Symposium, 2009. P. 53. 

21. Wydeven T. A survey of some regenerative physico-chemical life support 
technol-ogy / T. Wydeven // NASA Technical Memorandum 101004, 
NASA/Ames Re-search Center, Moffet Field, CA, 1988. 

22. Tikhomirov A.A. Operation characteristics of the “SLS-higher plants” complex 
in the bioregenerative life support systems’ structure / A.A. Tikhomirov, S.A. Ush-
akova, V.V. Velichko // 17th IAA Humans in Space Symposium, 2009. P. 140 

23. Peregrine, P. C. (1974). Host dietary changes and the hindgut fauna of 
cockroaches. International Journal for Parasitology, 4(6), 645–
656.doi:10.1016/0020-7519(74)90029-0  

24. F. Engelmann, G. A. Kerkut. PARTHENOGENESIS // The Physiology of 
Insect Reproduction, 1970, 25-35 

25. H. E. Hinton. Number of Eggs // BIOLOGY OF INSECT EGGS, 1981, 11-50. 

 

 

 




