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Ȼ12     Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ 
ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. Ɇ.: ɂɡɞ-ɜɨ ȼɇɂɊɈ. 2018. 312 ɫ. 
 

Ʉɨɥɥɟɤɬɢɜɧɚɹ ɦɨɧɨɝɪɚɮɢɹ «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ 
ɜɢɞɨɜ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɜɨɟ ɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɧɚɭɤɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɢɡɥɨɠɟɧɢɟ ɜɨɩɪɨɫɨɜ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ ɢ ɈȾɍ ɧɚ 
ɨɫɧɨɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɬɚɧɞɚɪɬɚɦ XXI ɜɟɤɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ 
ɦɨɧɨɝɪɚɮɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɤɨɥɥɟɤɬɢɜɨɦ ɚɜɬɨɪɨɜ, ɨɛɴɟɞɢɧɹɸɳɢɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɧɟɫɤɨɥɶɤɢɯ 
ɜɟɞɭɳɢɯ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɇɂɂ, ɫɨɫɬɨɢɬ ɜ ɭɧɢɮɢɤɚɰɢɢ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɨɛɨɫɧɨɜɚɧɢɹ ɈȾɍ ɢ 
ɞɟɬɚɥɢɡɚɰɢɢ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ. Ɋɭɤɨɩɢɫɶ ɫɨɫɬɨɢɬ ɢɡ 
ɨɛɳɟɦɟɬɨɞɨɥɨɝɢɱɟɫɤɨɝɨ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɝɥɚɜ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ 5 ɩɪɢɥɨɠɟɧɢɣ, 

ɨɬɫɵɥɚɸɳɢɯ ɱɢɬɚɬɟɥɹ ɤ ɩɪɚɤɬɢɱɟɫɤɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɢɡɥɨɠɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤ ɩɨɞɝɨɬɨɜɤɟ 
ɨɛɨɫɧɨɜɚɧɢɹ ɈȾɍ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɪɵɛɨɥɨɜɫɬɜɚ. ȼ ɬɪɟɯ ɝɥɚɜɚɯ 
ɦɨɧɨɝɪɚɮɢɢ ɧɟ ɬɨɥɶɤɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɦɨɞɟɥɢ ɞɢɧɚɦɢɤɢ ɱɢɫɥɟɧɧɨɫɬɢ, ɧɨ ɢ ɨɩɢɫɵɜɚɟɬɫɹ 
ɜɫɹ ɩɪɨɰɟɞɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɚɦɢ ɧɚ ɢɯ ɨɫɧɨɜɟ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɛɚɡɨɜɵɟ ɦɨɞɟɥɢ ɞɢɧɚɦɢɤɢ. ȼ ɦɨɧɨɝɪɚɮɢɸ 
ɜɨɲɥɢ ɨɩɢɫɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɦɨɞɟɥɟɣ ɢ ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɢɯ 
ɨɫɧɨɜɟ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɞɥɹ ɜɫɟɯ ɬɪɟɯ ɭɪɨɜɧɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɰɟɧɤɢ 
ɡɚɩɚɫɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ  ɩɪɢɤɚɡɨɦ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 6 ɮɟɜɪɚɥɹ 2015 ɝ. № 104. Ɉɩɢɫɚɧɧɵɟ ɜ 
ɪɭɤɨɩɢɫɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɩɚɤɟɬɵ ɢ ɢɯ ɦɚɬɟɦɚɬɢɤɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨ ɫɜɨɟɦɭ 
ɭɪɨɜɧɸ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɜɪɟɦɟɧɧɵɦ ɡɚɪɭɛɟɠɧɵɦ ɪɚɡɪɚɛɨɬɤɚɦ ɜ ɨɛɥɚɫɬɢ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ, ɬɚɤɠɟ 
ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɦɨɧɨɝɪɚɮɢɢ. ȼɫɟ ɷɬɨ ɞɚɟɬ ɜ ɪɭɤɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ ɲɢɪɨɤɢɣ ɧɚɛɨɪ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɧɚɭɱɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɨɛɨɫɧɨɜɚɧɢɹ ɈȾɍ ɩɪɢɨɪɢɬɟɬɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɪɵɛɨɥɨɜɫɬɜɚ. 
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ɫɬɨɥɟɬɢɟɦ ɜɵɯɨɞɚ ɜ ɫɜɟɬ ɟɝɨ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɪɚɛɨɬɵ 
«К ɜɨɩɪɨɫɭ ɨ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɧɨɜɚɧɢɹɯ ɪɵɛɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ» [Ȼɚɪɚɧɨɜ, 1918].  
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ȼɜɟɞɟɧɢɟ 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ 

ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɪɚɡɪɚɛɨɬɚɧɵ ɩɨ ɜɧɟɩɥɚɧɨɜɨɣ ɬɟɦɚɬɢɤɟ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɨɪɭɱɟɧɢɹ ɋɨɜɟɬɚ ɞɢɪɟɤɬɨɪɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢɧɫɬɢɬɭɬɨɜ ɩɪɢ ɡɚɦɟɫɬɢɬɟɥɟ Ɇɢɧɢɫɬɪɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ – Ɋɭɤɨɜɨɞɢɬɟɥɟ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ 

ɪɵɛɨɥɨɜɫɬɜɭ (ɉɪɨɬɨɤɨɥ ɡɚɫɟɞɚɧɢɹ ɋɨɜɟɬɚ ɞɢɪɟɤɬɨɪɨɜ ɨɬ 22 ɧɨɹɛɪɹ 2016 ɝ., ɩ/ɩ 

4.2) ɢ ɩɪɢɤɚɡɚ ɞɢɪɟɤɬɨɪɚ ɎȽȻɇɍ «ȼɇɂɊɈ» ɨɬ 07.07.2017 ɝ. № 79: ɎȽȻɇɍ 

«ȼɇɂɊɈ» ɫɨɜɦɟɫɬɧɨ ɫ ɛɚɫɫɟɣɧɨɜɵɦɢ ɢɧɫɬɢɬɭɬɚɦɢ «ɩɨɞɝɨɬɨɜɢɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɟɬɨɞɢɤ ɞɨɫɬɨɜɟɪɧɨɣ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ 

ȼȻɊ». 

ɉɪɟɞɧɚɡɧɚɱɟɧɢɟ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ – ɭɩɨɪɹɞɨɱɟɧɢɟ ɢ 

ɭɧɢɮɢɤɚɰɢɹ ɩɨɞɯɨɞɨɜ ɤ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɢ ɈȾɍ ɧɚ ɨɫɧɨɜɟ ɫɨɜɪɟɦɟɧɧɨɣ 

ɦɟɬɨɞɨɥɨɝɢɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɦɵɫɥɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɹɜɥɹɸɬɫɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɬɚɥɢɡɚɰɢɟɣ 

ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɩɪɢɤɚɡɚ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 6 ɮɟɜɪɚɥɹ 2015 ɝ. № 104 «Ɉ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ ɨɛɳɢɟ ɞɨɩɭɫɬɢɦɵɟ ɭɥɨɜɵ ɜɨɞɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɜɨ ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɜɨ ɜɧɭɬɪɟɧɧɢɯ ɦɨɪɫɤɢɯ ɜɨɞɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɜ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦ ɲɟɥɶɮɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɜ ɢɫɤɥɸɱɢɬɟɥɶɧɨɣ ɡɨɧɟ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜ Ⱥɡɨɜɫɤɨɦ ɢ Ʉɚɫɩɢɣɫɤɨɦ ɦɨɪɹɯ, ɚ ɬɚɤɠɟ ɜɧɟɫɟɧɢɹ ɜ 

ɧɢɯ ɢɡɦɟɧɟɧɢɣ», ɢɡɥɨɠɟɧɧɵɯ ɜ ɉɪɢɥɨɠɟɧɢɢ ɤ ɉɪɢɥɨɠɟɧɢɸ 1 ɤ ɩɪɢɤɚɡɭ: 

«ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɪɨɤɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɮɟɞɟɪɚɥɶɧɵɦɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɛɸɞɠɟɬɧɵɦɢ ɧɚɭɱɧɵɦɢ ɭɱɪɟɠɞɟɧɢɹɦɢ, 

ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɦɢ Ɏɟɞɟɪɚɥɶɧɨɦɭ ɚɝɟɧɬɫɬɜɭ ɩɨɪɵɛɨɥɨɜɫɬɜɭ ɦɚɬɟɪɢɚɥɨɜ, 

ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ ɨɛɳɢɣ ɞɨɩɭɫɬɢɦɵɣ ɭɥɨɜ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɧɚ 

ɫɥɟɞɭɸɳɢɣ ɝɨɞ ɢ ɦɚɬɟɪɢɚɥɨɜ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɨɛɳɟɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɥɨɜɚ ɧɚ 

ɬɟɤɭɳɢɣ ɝɨɞ». 
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ȼɵɛɨɪ ɩɨɞɯɨɞɨɜ ɤ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɢ ɈȾɍ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨɥɧɨɬɨɣ ɢ ɤɚɱɟɫɬɜɨɦ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ. ɉɪɢ ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨɦ 

(ɯɨɪɨɲɟɦ) ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɪɚɫɱɟɬɨɜ ɨɫɧɨɜɨɣ ɦɟɬɨɞɢɤ ɨɰɟɧɤɢ 

ɡɚɩɚɫɨɜ ɫɥɭɠɚɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɞɢɧɚɦɢɤɢ. ȼ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ, ɷɬɨ ɤɚɫɚɟɬɫɹ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɞɥɹ 

ɤɨɬɨɪɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɞɟɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɟ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɞɥɹ ɫɛɨɪɚ 

ɧɟɨɛɯɨɞɢɦɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɪɨɦɵɫɥɨɜɵɯ ɞɚɧɧɵɯ. ɋɨɝɥɚɫɧɨ ɉɪɢɥɨɠɟɧɢɸ 1 

ɤ ɩɪɢɤɚɡɭ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 6 ɮɟɜɪɚɥɹ 2015 ɝ. № 104 ɤ ɩɪɢɨɪɢɬɟɬɧɵɦ 

ɨɛɴɟɤɬɚɦ ɪɨɫɫɢɣɫɤɨɝɨ ɩɪɨɦɵɫɥɚ ɨɬɧɟɫɟɧɵ: ɦɢɧɬɚɣ, ɫɟɥɶɞɶ ɬɢɯɨɨɤɟɚɧɫɤɚɹ, 

ɬɪɟɫɤɚ, ɱɟɪɧɵɣ ɢ ɛɟɥɨɤɨɪɵɣ ɩɚɥɬɭɫ, ɬɢɯɨɨɤɟɚɧɫɤɢɟ ɥɨɫɨɫɢ, ɨɫɟɬɪɨɜɵɟ ɜɢɞɵ 

ɪɵɛ, ɤɪɚɛ ɤɚɦɱɚɬɫɤɢɣ, ɤɪɚɛ ɫɢɧɢɣ, ɤɪɚɛ-ɫɬɪɢɝɭɧ ɨɩɢɥɢɨ, ɤɪɚɛ-ɫɬɪɢɝɭɧ ɛɷɪɞɢ, 

ɤɚɥɶɦɚɪɵ ɢ ɬɪɭɛɚɱɢ.  

ɉɪɢ ɞɟɮɢɰɢɬɟ ɢɥɢ ɧɢɡɤɨɦ ɤɚɱɟɫɬɜɟ ɞɨɫɬɭɩɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 

ɢɫɤɥɸɱɚɸɳɟɣ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɞɢɧɚɦɢɤɢ 

ɱɢɫɥɟɧɧɨɫɬɢ, ɨɛɨɫɧɨɜɚɧɢɟ ɈȾɍ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ 

«ɧɟɦɨɞɟɥɶɧɵɯ» ɦɟɬɨɞɨɜ (ɷɜɪɢɫɬɢɱɟɫɤɢɯ, ɬɪɟɧɞɨɜɵɯ, ɢɧɞɢɤɚɬɨɪɧɵɯ ɢ ɞɪ.). 

ȼ Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɧɟ ɜɤɥɸɱɟɧɵ ɦɟɬɨɞɵ ɨɰɟɧɤɢ 

ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ ɤɪɚɛɨɜ ɢ ɤɪɚɛɨɢɞɨɜ (ɤɚɦɱɚɬɫɤɨɝɨ ɤɪɚɛɚ, ɫɢɧɟɝɨ ɤɪɚɛɚ, 

ɤɪɚɛɚ-ɫɬɪɢɝɭɧɚ ɨɩɢɥɢɨ, ɤɪɚɛɚ-ɫɬɪɢɝɭɧɚ ɛɷɪɞɢ), ɩɨɫɤɨɥɶɤɭ ɢɯ ɜ ɢɡɜɟɫɬɧɨɣ 

ɫɬɟɩɟɧɢ ɡɚɦɟɧɹɟɬ ɞɟɣɫɬɜɭɸɳɢɣ ɞɨɤɭɦɟɧɬ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ «ɉɪɚɜɢɥɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ ɤɪɚɛɨɜ ɢ ɤɪɚɛɨɢɞɨɜ» (2016), ɚ 

ɬɚɤɠɟ ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɥɨɫɨɫɟɜɵɯ ɜɢɞɨɜ ɪɵɛ, ɢɡ-ɡɚ 

ɜɵɪɚɠɟɧɧɨɣ ɫɩɟɰɢɮɢɤɢ ɢɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɢ ɩɪɨɦɵɫɥɚ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɩɪɢɜɥɟɤɚɬɶ ɤ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɷɬɢɯ ɜɢɞɨɜ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ. 

ȼ ɧɚɫɬɨɹɳɢɯ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɨɫɧɨɜɧɨɣ ɭɩɨɪ ɞɟɥɚɟɬɫɹ ɧɚ 

ɞɟɬɚɥɶɧɨɦ ɪɚɫɫɦɨɬɪɟɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ, ɪɟɤɨɦɟɧɞɭɟɦɵɯ 

Ɇɟɠɢɧɫɬɢɬɭɬɫɤɨɣ ɪɚɛɨɱɟɣ ɝɪɭɩɩɨɣ ɩɨ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɫɵɪɶɟɜɨɣ ɛɚɡɵ 

ɪɵɛɨɥɨɜɫɬɜɚ (ɊȽɆ) ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɦɚɬɟɪɢɚɥɨɜ, 
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ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ ɈȾɍ. ɉɪɢɜɨɞɢɬɫɹ ɬɚɤɠɟ ɨɩɢɫɚɧɢɟ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ «ɧɟɦɨɞɟɥɶɧɵɯ» ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ. Ⱦɥɹ ɜɫɟɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ, 

ɜɤɥɸɱɟɧɧɵɯ ɜ Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɩɪɢɜɟɞɟɧɵ ɫɫɵɥɤɢ ɧɚ ɢɫɬɨɱɧɢɤɢ 

ɞɨɫɬɭɩɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɩɨ ɭɪɨɜɧɹɦ 

ɞɨɫɬɭɩɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɨɛɭɫɥɨɜɥɟɧɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɨɥɨɠɟɧɢɹɦɢ ɩɪɢɤɚɡɚ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 6 ɮɟɜɪɚɥɹ 2015 ɝ. 

№ 104 (ɉɪɢɥɨɠɟɧɢɟ 1 «Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɰɟɞɭɪɟ ɪɚɫɱɟɬɚ ɡɚɩɚɫɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 

ɨɛɳɟɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɥɨɜɚ …» ɤ ɉɪɢɥɨɠɟɧɢɸ ɤ ɩɪɢɤɚɡɭ):  

«ɂɫɯɨɞɹ ɢɡ ɫɬɪɭɤɬɭɪɵ ɢ ɤɚɱɟɫɬɜɚ ɞɨɫɬɭɩɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜɵɞɟɥɹɸɬɫɹ 3 

ɭɪɨɜɧɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɝɧɨɡɚ ɈȾɍ: 

I ɭɪɨɜɟɧɶ. Ⱦɨɫɬɭɩɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ 

ɜɫɟɫɬɨɪɨɧɧɟɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɰɟɧɢɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɢ ɈȾɍ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɦɨɞɟɥɟɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ. 

Ɇɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɞɚɧɧɨɦ ɭɪɨɜɧɟ: 

ɢɫɬɨɪɢɱɟɫɤɢɟ ɪɹɞɵ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ, ɭɥɨɜɨɜ, ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ, ɬɟɦɩɚ ɜɟɫɨɜɨɝɨ ɪɨɫɬɚ, ɬɟɦɩɚ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɫɪɟɞɧɟɟ ɩɨ ɝɨɞɚɦ ɢ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ. 

II ɭɪɨɜɟɧɶ. Ⱦɨɫɬɭɩɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ 

ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɰɟɧɢɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɢ ɈȾɍ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ. 

Ɇɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɞɚɧɧɨɦ ɭɪɨɜɧɟ: 

ɢɫɬɨɪɢɱɟɫɤɢɟ ɪɹɞɵ ɭɥɨɜɨɜ ɢ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ɢɥɢ 

ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɢɥɢɣ). 

III ɭɪɨɜɟɧɶ. ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɩɨɥɧɨɬɚ ɢ/ɢɥɢ ɤɚɱɟɫɬɜɨ ɞɨɫɬɭɩɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɢɫɤɥɸɱɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɞɟɥɟɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ. 
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Ɉɛɨɫɧɨɜɚɧɢɟ ɈȾɍ ɫɬɪɨɢɬɫɹ ɧɚ ɷɦɩɢɪɢɱɟɫɤɢɯ, ɬɪɟɧɞɨɜɵɯ, ɢɧɞɢɤɚɬɨɪɧɵɯ ɢ 

ɞɪɭɝɢɯ ɩɪɢɛɥɢɠɟɧɧɵɯ ɦɟɬɨɞɚɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɥɭɱɚɟ ɞɟɮɢɰɢɬɚ ɢɧɮɨɪɦɚɰɢɢ». 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɵɟ Ɇɟɬɨɞɢɱɟɫɤɢɟ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɧɟ ɫɨɞɟɪɠɚɬ ɢɫɱɟɪɩɵɜɚɸɳɢɯ ɫɜɟɞɟɧɢɣ ɨɛɨ ɜɫɟɯ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɧɸɚɧɫɚɯ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɢ ɈȾɍ, 

ɨɝɪɚɧɢɱɢɜɚɹɫɶ ɩɨɞɪɨɛɧɵɦɢ ɩɨɹɫɧɟɧɢɹɦɢ ɩɨ ɪɚɛɨɬɟ ɫ ɪɟɤɨɦɟɧɞɭɟɦɵɦɢ 

ɛɚɡɨɜɵɦɢ ɦɟɬɨɞɚɦɢ ɢ ɢɯ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. Ɉɞɧɚɤɨ ɭɠɟ ɷɬɢ ɡɧɚɧɢɹ 

ɩɨɡɜɨɥɹɬ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɫɵɪɶɟɜɵɯ ɩɪɨɝɧɨɡɨɜ ɩɨɜɵɫɢɬɶ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ 

ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɨɛɴɟɦɨɜ ɨɛɳɢɯ ɞɨɩɭɫɬɢɦɵɯ ɭɥɨɜɨɜ, ɩɪɢɜɟɞɹ ɟɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɦɢɪɨɜɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 
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Ɋɚɡɞɟɥ I 

Ɉɬɪɚɫɥɟɜɵɟ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ 
ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ ɞɥɹ I ɭɪɨɜɧɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɨɜ 
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Ʉɨɝɨɪɬɧɵɟ ɦɨɞɟɥɢ (ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ) 
 

Ʉɨɝɨɪɬɧɵɟ ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɤɥɚɫɫɨɦ ɦɨɞɟɥɟɣ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ 

ɦɨɞɢɮɢɤɚɰɢɣ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɜ ɧɟɫɤɨɥɶɤɨ 

ɫɟɦɟɣɫɬɜ. Ɇɨɞɟɥɢ ɷɬɨɝɨ ɤɥɚɫɫɚ ɨɫɧɨɜɚɧɵ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɩɨɩɭɥɹɰɢɢ ɜ ɜɢɞɟ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɩɨɤɨɥɟɧɢɣ, ɱɢɫɥɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɭɛɵɜɚɟɬ 

ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɪɨɦɵɫɥɚ ɢ ɨɬ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɢɱɢɧ. Ɇɢɧɢɦɚɥɶɧɨ 

ɧɟɨɛɯɨɞɢɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɦɨɞɟɥɢ ɜ 

ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɭɥɨɜɨɜ, ɚ ɬɚɤɠɟ ɪɹɞɵ 

ɭɥɨɜɨɜ ɢɡ ɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɬɢɫɬɢɤɢ ɢ ɧɚɜɟɫɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɦɚɬɪɢɰɵ ɭɥɨɜɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ 

ɜɵɛɪɚɧɧɨɣ ɦɨɞɟɥɢ. 

Ⱦɢɧɚɦɢɤɚ ɱɢɫɥɟɧɧɨɫɬɢ ɤɚɠɞɨɝɨ ɩɨɤɨɥɟɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɭɛɵɥɢ: 

 

 atMaatMaatatat MNMFNN ,,,,1,1 1)exp()exp(    (I.1)
 

 

)exp()exp( 11,1,,,,1 MAAtAtMAAtAtAt MFNMFNN     (I.2) 

 

ɝɞɟ   Nt,a – ɱɢɫɥɟɧɧɨɫɬɶ ɨɫɨɛɟɣ ɜɨɡɪɚɫɬɚ a ɜ ɝɨɞ t;
 

t – ɤɚɥɟɧɞɚɪɧɵɣ ɝɨɞ; 

a – ɜɨɡɪɚɫɬ; 

A –ɜɨɡɪɚɫɬ ɩɥɸɫ-ɝɪɭɩɩɵ, ɨɛɴɟɞɢɧɹɸɳɟɣ ɨɫɨɛɟɣ ɜ ɜɨɡɪɚɫɬɟ A ɢ ɫɬɚɪɲɟ; 

į – ɩɟɪɢɨɞ ɩɪɨɦɵɫɥɚ ɜ ɞɨɥɹɯ ɝɨɞɚ; 

Ft,a – ɦɝɧɨɜɟɧɧɚɹ ɩɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ ɩɨ ɝɨɞɚɦ ɢ ɜɨɡɪɚɫɬɚɦ; 

Ma – ɤɨɷɮɮɢɰɢɟɧɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɤɚɤ ɮɭɧɤɰɢɹ ɜɨɡɪɚɫɬɚ; 

φt,a - ɞɨɥɹ ɱɢɫɥɟɧɧɨɫɬɢ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ a, ɢɡɴɹɬɚɹ ɜɜɢɞɭ ɭɥɨɜɚ ɜ ɝɨɞ t, 

İM – ɫɥɭɱɚɣɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɫɦɟɪɬɧɨɫɬɢ, ɫ ɞɢɫɩɟɪɫɢɟɣ ıM. 
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ɋɜɹɡɶ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ ɡɚɞɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 

Ȼɚɪɚɧɨɜɚ [1918]: 

 

),exp())](exp(1[ ,,,,

,

,

, aatataatat

aat

at

at MNMFN
MF

F
C 


   (I.3) 

 

 

ɝɞɟ Ct,a – ɦɚɬɪɢɰɚ ɭɥɨɜɨɜ; 

Δ – ɩɟɪɢɨɞ ɝɨɞɚ (0 < Δ < į), ɜ ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɥɨɜ ɜ ɦɨɞɟɥɢ 

ɉɨɭɩɚ. 

ɍɪɚɜɧɟɧɢɹ (I.1)-(I.3) ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɞɥɹ ɜɫɟɯ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ, 

ɨɞɧɚɤɨ ɞɥɹ ɨɰɟɧɤɢ ɜɫɟɯ ɧɟɢɡɜɟɫɬɧɵɯ  ɩɚɪɚɦɟɬɪɨɜ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɭɪɚɜɧɟɧɢɣ 

ɧɟɞɨɫɬɚɬɨɱɧɨ - ɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɝɢɩɨɬɟɡɵ ɨ ɞɚɧɧɵɯ: ɪɟɡɭɥɶɬɚɬɵ 

ɧɚɛɥɸɞɟɧɢɣ (ɢɧɞɟɤɫɵ ɱɢɫɥɟɧɧɨɫɬɢ), ɧɚɱɚɥɶɧɵɟ ɢ ɝɪɚɧɢɱɧɵɟ  ɭɫɥɨɜɢɹ 

(ɡɚɜɢɫɢɦɨɫɬɶ ɡɚɩɚɫ-ɩɨɩɨɥɧɟɧɢɟ, ɬɟɪɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ), ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɫɟɩɚɪɚɛɟɥɶɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, 

ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɨɲɢɛɨɤ. Ʉɨɧɤɪɟɬɧɵɣ ɜɢɞ ɜɵɛɪɚɧɧɵɯ ɝɢɩɨɬɟɡ ɢ 

ɨɩɪɟɞɟɥɹɟɬ ɦɨɞɟɥɶ. ȼ ɞɚɧɧɵɯ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɩɪɢɜɟɞɟɧɵ 

ɨɩɢɫɚɧɢɹ ɢɡɛɪɚɧɧɵɯ ɤɥɚɫɫɨɜ ɷɬɢɯ ɦɨɞɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɯ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɣ ɝɪɭɩɩɨɣ ɩɨ ɦɟɬɨɞɚɦ. 

 

Ʌɢɬɟɪɚɬɭɪɚ 

Ȼɚɪɚɧɨɜ Ɏ.ɂ. Ʉ ɜɨɩɪɨɫɭ ɨ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɧɨɜɚɧɢɹɯ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

// ɂɡɜ. ɨɬɞɟɥɚ ɪɵɛɨɜɨɞɫɬɜɚ ɢ ɧɚɭɱɧɨ-ɩɪɨɦɵɫɥ. ɢɫɫɥɟɞ. 1918. Ɍ. 1. ȼɵɩ. 2. ɋ. 84-

128. 



13 
 

 

I.1. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ TISVPA (ɎȽȻɇɍ «ȼɇɂɊɈ») 
Ⱦ.Ⱥ. ȼɚɫɢɥɶɟɜ, 2005 

I.1.1. Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɢɧɰɢɩɨɜ ɪɨɛɚɫɬɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɢɫɤɚɠɚɸɳɟɝɨ ɜɥɢɹɧɢɹ 

ɨɲɢɛɨɤ ɜ ɞɚɧɧɵɯ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɞɟɥɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ, ɜ ɬɨɣ ɢɥɢ 

ɢɧɨɣ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɫɟɩɚɪɚɛɟɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ - ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɮɚɤɬɨɪɨɜ, 

ɡɚɜɢɫɹɳɢɯ ɨɬ ɜɨɡɪɚɫɬɚ, ɢ ɮɚɤɬɨɪɨɜ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɝɨɞɚ. Ɍɚɤɚɹ ɩɚɪɚɦɟɬɪɢɡɚɰɢɹ 

ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɟɢɡɜɟɫɬɧɵɯ ɢ ɩɨɥɭɱɚɬɶ ɨɞɧɨɡɧɚɱɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɡɚɩɚɫɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɞɚɧɧɵɯ ɩɨ 

ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ. Ɉɞɧɚɤɨ ɢɧɨɝɞɚ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɫɟɩɚɪɚɛɟɥɶɧɵɟ 

ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ ɢɡɥɢɲɧɟ ɫɬɪɭɤɬɭɪɧɨ ɠɟɫɬɤɢɦɢ ɞɥɹ ɨɩɢɫɚɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɪɚɡɥɢɱɧɵɯ ɩɨɤɨɥɟɧɢɣ ɫ ɩɪɨɦɵɫɥɨɦ. ɗɬɚ ɩɪɨɛɥɟɦɚ ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɪɟɲɟɧɚ ɜ ɦɨɞɟɥɹɯ ɝɪɭɩɩɵ TISVPA (Triple Instantaneous 

Separable VPA). Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (ɬɨɱɧɟɟ – 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɷɤɫɩɥɭɚɬɚɰɢɢ)  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɬɪɟɯ 

ɩɚɪɚɦɟɬɪɨɜ: f(year)×s(age)×g(cohort), ɬ.ɟ. ɞɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɜ ɪɚɦɤɚɯ 

ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɤɨɥɟɧɢɟɦ, 

ɱɬɨ  ɩɨɡɜɨɥɹɟɬ ɚɞɚɩɬɢɪɨɜɚɬɶ ɬɪɚɞɢɰɢɨɧɧɨɟ ɫɟɩɚɪɚɛɟɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɝɨɞɚ, ɢ 

ɤɨɦɩɨɧɟɧɬɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ) ɤ ɫɢɬɭɚɰɢɹɦ, ɤɨɝɞɚ ɧɟɤɨɬɨɪɵɟ 

ɩɨɤɨɥɟɧɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɜ ɫɜɨɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɩɪɨɦɵɫɥɨɜɵɦɢ 

ɮɥɨɬɚɦɢ, ɜɵɡɜɚɧɧɵɟ, ɧɚɩɪɢɦɟɪ,  ɢɯ ɪɚɡɥɢɱɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ, ɛɨɥɶɲɟɣ ɩɪɢɬɹɝɚɬɟɥɶɧɨɫɬɶɸ ɞɥɹ ɩɪɨɦɵɫɥɚ ɛɨɥɟɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɨɤɨɥɟɧɢɣ ɢɥɢ ɞɪɭɝɢɦɢ ɩɪɢɱɢɧɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɞɨɛɧɵɣ 

ɩɪɢɟɦ ɩɨɡɜɨɥɹɟɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɟ ɧɟɤɨɬɨɪɵɯ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɜ ɞɚɧɧɵɯ. 
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ɐɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɧɰɢɩɨɜ ɪɨɛɚɫɬɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɜ 

ɩɪɨɰɟɞɭɪɚɯ ɨɰɟɧɢɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɝɪɭɩɩɵ TISVPA ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 

ɜɥɢɹɧɢɟ ɨɲɢɛɨɤ ɜ ɞɚɧɧɵɯ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɢ ɜɵɞɟɥɢɬɶ ɛɨɥɶɲɟ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɢɫɬɟɦɟ «ɡɚɩɚɫ-ɩɪɨɦɵɫɟɥ» ɢɡ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ. Ɇɨɞɟɥɢ 

ɝɪɭɩɩɵ TISVPA ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɪɚɡɥɢɱɧɵɟ ɩɪɢɟɦɵ, ɩɨɦɨɝɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɫ 

ɞɚɧɧɵɦɢ ɪɟɚɥɶɧɨɝɨ (ɬ.ɟ. ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɝɨ) ɤɚɱɟɫɬɜɚ. ɋɪɟɞɢ ɧɢɯ: ɪɨɛɚɫɬɧɵɟ 

ɰɟɥɟɜɵɟ ɮɭɧɤɰɢɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɟɫɦɟɳɟɧɧɨɫɬɢ ɪɟɲɟɧɢɹ, ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɨɰɟɧɨɤ ɜɨɡɪɚɫɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɨɬ ɜɵɛɨɪɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɟɟ ɮɨɪɦɵ, 

ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɨɩɰɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɡɚɢɦɧɨɣ ɫɩɪɚɜɟɞɥɢɜɨɫɬɢ 

ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɨ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɢ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɥɟɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɦɵɫɥɚ, ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɤɥɸɱɟɧɢɹ 

ɜɥɢɹɧɢɹ ɦɟɠɝɨɞɨɜɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɫɴɟɦɨɤ ɧɚ 

ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɢ ɞɪ.  

ȼ ɦɨɞɟɥɹɯ ɝɪɭɩɩɵ TISVPA [ȼɚɫɢɥɶɟɜ, 2006; ȼɚɫɢɥɶɟɜ, 2015; Vasilyev 

2005; Vasilyev, 2006] ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚɥɢɱɢɟ ɨɲɢɛɤɢ ɜ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 

ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ Ca,y, ɜ ɞɚɧɧɵɯ ɫɴɟɦɨɤ ɫ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɢɥɢ ɛɟɡ, ɜ 

ɫɟɩɚɪɚɛɟɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜ ɞɚɧɧɵɯ 

ɫɴɟɦɨɤ. Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɦɨɞɟɥɟɣ ɝɪɭɩɩɵ TISVPA ɹɜɥɹɟɬɫɹ 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɧɰɢɩɨɜ ɪɨɛɚɫɬɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɫ ɰɟɥɶɸ 

ɫɧɢɠɟɧɢɹ ɢɫɤɚɠɚɸɳɟɝɨ ɜɥɢɹɧɢɹ ɨɲɢɛɨɤ ɜ ɞɚɧɧɵɯ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ.  

ɂɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɪɢɟɦɵ, ɩɨɦɨɝɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɫ ɞɚɧɧɵɦɢ 

ɪɟɚɥɶɧɨɝɨ (ɬ.ɟ. ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɝɨ) ɤɚɱɟɫɬɜɚ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɱɢɫɥɨɦ ɪɟɡɤɨ 

ɜɵɞɟɥɹɸɳɢɯɫɹ ɡɧɚɱɟɧɢɣ (ɚɭɬɥɚɟɪɨɜ). ɋɪɟɞɢ ɧɢɯ: ɪɨɛɚɫɬɧɵɟ ɰɟɥɟɜɵɟ ɮɭɧɤɰɢɢ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɫɦɟɳɟɧɧɨɫɬɢ ɪɟɲɟɧɢɹ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɤɥɸɱɟɧɢɹ ɜɥɢɹɧɢɹ ɦɟɠɝɨɞɨɜɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɷɮɮɢɰɢɟɧɬɚɯ 

ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɫɴɟɦɨɤ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɢ ɞɪ.  

Ɇɨɞɟɥɶ TISVPA, ɛɭɞɭɱɢ ɫɟɩɚɪɚɛɟɥɶɧɨɣ, ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɜɧɭɬɪɟɧɧɸɸ 

ɨɰɟɧɤɭ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɢɫɵɜɚɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɦɵɫɥɚ ɨɬ ɜɨɡɪɚɫɬɚ.  
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ɂɫɩɨɥɶɡɭɟɦɨɟ ɜ ɤɥɚɫɫɢɱɟɫɤɢɯ ɫɟɩɚɪɚɛɟɥɶɧɵɯ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɹɯ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ 

ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ (ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɜɨɡɪɚɫɬɚ ɮɚɤɬɨɪɚ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢ ɮɚɤɬɨɪɚ, 

ɨɬɪɚɠɚɸɳɟɝɨ ɩɪɢɥɨɠɟɧɧɨɟ ɜ ɞɚɧɧɨɦ ɝɨɞɭ ɩɪɨɦɵɫɥɨɜɨɟ ɭɫɢɥɢɟ) ɦɨɠɟɬ ɜ ɪɹɞɟ 

ɫɥɭɱɚɟɜ ɨɤɚɡɵɜɚɟɬɫɹ ɫɥɢɲɤɨɦ ɠɟɫɬɤɢɦ ɞɥɹ ɪɟɚɥɶɧɵɯ ɫɢɫɬɟɦ «ɡɚɩɚɫ-ɩɪɨɦɵɫɟɥ». 

ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɜɨɡɦɨɠɧɵɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ ɨɬ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɭɫɬɨɣɱɢɜɵɯ 

ɫɟɥɟɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɦɵɫɥɚ, ɜɨɡɧɢɤɚɸɳɢɦɢ ɤɚɤ ɩɨ ɩɪɢɱɢɧɟ ɢɡɦɟɧɟɧɢɣ ɜ 

ɫɜɨɣɫɬɜɚɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɪɭɞɢɣ ɥɨɜɚ, ɬɚɤ ɢ ɩɨ «ɛɢɨɥɨɝɢɱɟɫɤɢɦ» ɩɪɢɱɢɧɚɦ. ȼ 

ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɹɜɢɥɢɫɶ ɦɨɞɟɥɢ, ɞɚɸɳɢɟ ɨɱɟɧɶ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ  ɦɚɬɪɢɰɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ, ɧɚɩɪɢɦɟɪ 

ɦɨɞɟɥɶ SAM [ICES, 2009], ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɣ ɦɨɞɟɥɢ 

ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɨɫɬɚɟɬɫɹ ɧɟɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ.  

ȼ ɦɨɞɟɥɹɯ ɝɪɭɩɩɵ TISVPA ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɬɨɱɧɟɧɧɨɟ ɨɩɢɫɚɧɢɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɡɚɩɚɫɚ ɫ ɩɪɨɦɵɫɥɨɦ, ɡɚɤɥɸɱɚɸɳɟɟɫɹ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (ɬɨɱɧɟɟ – ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɷɤɫɩɥɭɚɬɚɰɢɢ) ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɬɪɟɯ ɩɚɪɚɦɟɬɪɨɜ: 

f(ɝɨɞ)×s(ɜɨɡɪɚɫɬ)×g(ɩɨɤɨɥɟɧɢɟ), ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɜ ɪɚɦɤɚɯ 

ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɤɨɥɟɧɢɟɦ. 

ɗɬɨɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɩɨɡɜɨɥɹɟɬ ɚɞɚɩɬɢɪɨɜɚɬɶ ɬɪɚɞɢɰɢɨɧɧɨɟ 

ɫɟɩɚɪɚɛɟɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ 

ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɝɨɞɚ ɤɨɦɩɨɧɟɧɬɚ ɢ ɤɨɦɩɨɧɟɧɬɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɜɨɡɪɚɫɬɧɨɣ 

ɝɪɭɩɩɵ) ɤ ɫɢɬɭɚɰɢɹɦ, ɤɨɝɞɚ ɧɟɤɨɬɨɪɵɟ ɩɨɤɨɥɟɧɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɜ 

ɫɜɨɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɩɪɨɦɵɫɥɨɜɵɦɢ ɮɥɨɬɚɦɢ, ɜɵɡɜɚɧɧɵɟ, ɧɚɩɪɢɦɟɪ,  ɢɯ 

ɪɚɡɥɢɱɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ, ɛɨɥɶɲɟɣ ɩɪɢɬɹɝɚɬɟɥɶɧɨɫɬɶɸ 

ɞɥɹ ɩɪɨɦɵɫɥɚ ɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɨɤɨɥɟɧɢɣ ɢɥɢ ɞɪɭɝɢɦɢ ɩɪɢɱɢɧɚɦɢ. 

ɉɪɨɰɟɞɭɪɚ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɧɰɢɩɚɯ ɪɨɛɚɫɬɧɨɣ 

ɫɬɚɬɢɫɬɢɤɢ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɨɛɚɫɬɧɵɯ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ ɫ ɩɨɥɭɱɟɧɢɟɦ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɧɟɫɦɟɳɟɧɧɵɯ ɨɰɟɧɨɤ). 

ȼ ɩɪɢɧɰɢɩɟ, ɦɨɞɟɥɶ ɨɫɧɨɜɚɧɚ ɧɚ ɫɥɟɞɭɸɳɢɯ ɬɪɚɞɢɰɢɨɧɧɵɯ ɞɥɹ 

ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ ɫɨɨɬɧɨɲɟɧɢɹɯ: 
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Ca,y= a y, Na,ye-M/2,                                        (I.1.1.1) 
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2 2                                 (I.1.1.3) 

a y a j ys g f,  ,                                           (I.11. 4) 

ɝɞɟ Na,y – ɱɢɫɥɟɧɧɨɫɬɶ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ a ɜ ɧɚɱɚɥɟ ɝɨɞɚ y;  

Ca,y – ɜɵɥɨɜ ɢɡ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ a, ɜɡɹɬɵɣ ɜ ɝɨɞ  y; 

a y,  – ɞɨɥɹ ɱɢɫɥɟɧɧɨɫɬɢ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ a, ɢɡɴɹɬɚɹ ɜ ɜɢɞɭ ɭɥɨɜɚ ɜ ɝɨɞ y;   

fy – ɮɚɤɬɨɪ, ɨɬɪɚɠɚɸɳɢɣ ɩɪɢɥɨɠɟɧɧɨɟ ɩɪɨɦɵɫɥɨɜɨɟ ɭɫɢɥɢɟ ɜ ɝɨɞ y (ɮɚɤɬɨɪ 

ɭɫɢɥɢɹ);   

sa – ɮɚɤɬɨɪ ɫɟɥɟɤɬɢɜɧɨɫɬɢ;  

gj – ɮɚɤɬɨɪ ɩɨɤɨɥɟɧɢɹ (ɝɞɟ j - ɢɧɞɟɤɫ ɩɨɤɨɥɟɧɢɹ).  

ɇɚ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɮɚɤɬɨɪɨɜ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɧɚɥɨɠɟɧɚ ɧɨɪɦɢɪɨɜɤɚ: 

sa
a

m



 1

1

                                                    (I.1.1.5) 

(ɝɞɟ m - ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɭɥɨɜɚɯ).  

Ɂɧɚɱɟɧɢɹ ɮɚɤɬɨɪɨɜ ɩɨɤɨɥɟɧɢɹ ɧɨɪɦɢɪɭɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɢɯ 

ɫɪɟɞɧɟɦɚɬɪɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ: 
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1 1 1, / [( )( )]                                    (I.1.1.6) 

(n - ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɩɪɨɦɵɫɥɚ), 

ɝɞɟ:  

ga(j)1, y(j)1 = ga(j)1+1, y(j)1+1 = ga(j)1+2,  y(j)1+2 = ... = ga(j)k,y(j)k = gj;               (I.1.1.7) 

a(j)1  – ɢɧɞɟɤɫ ɦɥɚɞɲɟɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ, ɚ a(j)k – ɢɧɞɟɤɫ ɫɬɚɪɲɟɣ ɜɨɡɪɚɫɬɧɨɣ 

ɝɪɭɩɩɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɭɥɨɜɚɯ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɨɤɨɥɟɧɢɢ j.  

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ 

ɞɥɹ ɩɨɫɥɟɞɧɟɝɨ ɝɨɞɚ ɩɪɨɦɵɫɥɚ ɢ ɫɬɚɪɲɟɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɡɧɚɱɟɧɢɹ ɮɚɤɬɨɪɚ 

ɩɨɤɨɥɟɧɢɹ ɜɫɟɝɞɚ ɧɚɡɧɚɱɚɸɬɫɹ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ. 
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ɉɪɢ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ (M, fn) ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ, ɚ 

ɢɦɟɧɧɨ ɜɟɤɬɨɪɵ {fy},{sa} ɢ {gj} , ɚ ɬɚɤɠɟ ɦɚɬɪɢɰɵ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ Na y,   ɢ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɭɥɨɜɨɜ 
,Ca y

, ɨɰɟɧɢɜɚɸɬɫɹ ɜ ɪɚɦɤɚɯ ɫɩɟɰɢɚɥɶɧɵɯ 

ɢɬɟɪɚɬɢɜɧɵɯ ɩɪɨɰɟɞɭɪ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɫɨɨɬɧɨɲɟɧɢɣ (I.1.1-I.1.7). 

«Ɉɩɬɢɦɚɥɶɧɵɟ» ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɢɧɢɦɭɦɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ ɡɧɚɱɟɧɢɹ 

(M, fn) ɧɚɯɨɞɹɬɫɹ ɜɨ ɜɧɟɲɧɟɦ ɰɢɤɥɟ. Ɉɰɟɧɤɢ a,y ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ ɜ 

ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɝɧɨɜɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɨ 

ɮɨɪɦɭɥɟ:  

Fa,y  = -ln(1-a,y ). 

Ⱦɥɹ  ɩɨɤɨɥɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɦɚɬɪɢɰɟ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ 

ɬɪɟɦɹ ɬɨɱɤɚɦɢ ɢ ɦɟɧɟɟ, ɚ ɬɚɤɠɟ ɞɥɹ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɝɨɞɚ ɢ ɫɬɚɪɲɟɣ ɜɨɡɪɚɫɬɧɨɣ 

ɝɪɭɩɩɵ ɜɫɟɯ ɥɟɬ ɡɧɚɱɟɧɢɹ gj ɧɟ ɩɟɪɟɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜ ɪɚɦɤɚɯ ɢɬɟɪɚɬɢɜɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ (ɢɯ ɨɬɥɢɱɢɹ ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɡɚɞɚɧɧɵɯ 

ɟɞɢɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɭɫɥɚɜɥɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɧɨɪɦɢɪɨɜɤɨɣ). 

ɍɩɨɦɹɧɭɬɵɟ ɜɵɲɟ ɡɚɜɢɫɹɳɢɟ ɨɬ ɩɨɤɨɥɟɧɢɹ ɦɧɨɠɢɬɟɥɢ (g-ɮɚɤɬɨɪɵ) 

ɦɨɝɭɬ ɛɵɬɶ ɨɰɟɧɟɧɵ ɢ ɩɪɢɦɟɧɟɧɵ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɜɫɟɝɨ ɢɧɬɟɪɜɚɥɚ ɜɨɡɪɚɫɬɧɵɯ 

ɝɪɭɩɩ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɦɨɞɟɥɶ, ɧɨ ɢ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɜɨɡɪɚɫɬɧɨɝɨ 

«ɨɤɧɚ». ɗɬɨ ɩɨɦɨɝɚɟɬ (Ⱥ) ɛɵɬɶ ɛɥɢɠɟ ɤ ɪɟɚɥɶɧɨɣ ɫɢɬɭɚɰɢɢ (ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ 

ɬɨɥɶɤɨ ɧɟɤɨɬɨɪɵɣ ɞɢɚɩɚɡɨɧ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɦɨɠɟɬ ɢɦɟɬɶ ɡɚɜɢɫɹɳɢɟ ɨɬ 

ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɤɨɥɟɧɢɹ ɨɫɨɛɟɧɧɨɫɬɢ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɩɪɨɦɵɫɥɨɦ) ɢ (Ȼ) 

ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɟ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, ɞɚɧɧɵɟ ɩɨ  ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɞɥɹ 

ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɛɨɥɟɟ ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ (ɨɛɵɱɧɨ – ɫɚɦɵɟ ɦɥɚɞɲɢɟ ɢɥɢ ɫɬɚɪɲɢɟ 

ɜɨɡɪɚɫɬɧɵɟ ɝɪɭɩɩɵ). Ⱦɥɹ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, ɧɟ ɜɯɨɞɹɳɢɯ ɜ ɜɵɛɪɚɧɧɵɣ 

ɞɢɚɩɚɡɨɧ, ɡɧɚɱɟɧɢɹ g-ɮɚɤɬɨɪɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ, ɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɨɛɳɟɣ ɧɨɪɦɚɥɢɡɚɰɢɢ ɜɫɟɯ g-ɮɚɤɬɨɪɨɜ  ɧɚ ɟɞɢɧɢɰɭ ɜ ɫɪɟɞɧɟɦ ɢɫɩɨɥɶɡɭɸɳɟɣɫɹ ɜ 

ɦɨɞɟɥɢ ɞɥɹ ɛɚɥɚɧɫɢɪɨɜɤɢ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɝɭɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɢɧɢɦɚɬɶ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɧɵɟ ɨɬ ɟɞɢɧɢɰɵ ɡɧɚɱɟɧɢɹ.  
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Ɉɬɧɨɫɢɬɟɥɶɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɤɨɥɟɧɢɟɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜ ɨɛɳɟɣ ɜɨɡɪɚɫɬɧɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ ɫɟɥɟɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɦɵɫɥɚ ɜ ɦɨɞɟɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ 

ɜɚɪɢɚɧɬɚ: 

1 - ɩɨɞɦɨɞɟɥɶ «ɜɧɭɬɪɢɝɨɞɨɜɨɝɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ 

ɦɟɠɞɭ ɜɨɡɪɚɫɬɧɵɦɢ ɝɪɭɩɩɚɦɢ»;  

2 - ɩɨɞɦɨɞɟɥɶ «ɨɛɳɟɝɨ ɪɨɫɬɚ (ɫɧɢɠɟɧɢɹ) ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɨɬɞɟɥɶɧɵɯ 

ɜɨɡɪɚɫɬɨɜ». 

ȼ ɪɚɦɤɚɯ ɩɟɪɜɨɣ ɩɨɞɦɨɞɟɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɤɚɠɞɨɦ ɝɨɞɭ 

ɩɨɤɨɥɟɧɢɹ, ɛɨɥɟɟ «ɩɪɢɬɹɝɚɬɟɥɶɧɵɟ» ɞɥɹ ɩɪɨɦɵɫɥɚ, ɡɚɢɦɫɬɜɭɸɬ ɧɟɤɨɬɨɪɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɭ ɞɪɭɝɢɯ ɩɨɤɨɥɟɧɢɣ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɢɯ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

ɞɪɭɝɢɯ ɤɨɝɨɪɬ ɜ ɞɚɧɧɨɦ ɝɨɞɭ. ȼɬɨɪɚɹ ɩɨɞɦɨɞɟɥɶ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ 

ɩɨɤɨɥɟɧɢɹ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ (ɢɥɢ ɧɢɡɤɢɟ) ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ, ɧɨ 

ɷɬɨ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɞɪɭɝɢɯ ɩɨɤɨɥɟɧɢɣ  

Ɇɨɞɟɥɢ ɝɪɭɩɩɵ TISVPA ɩɨɡɜɨɥɹɸɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ ɫɧɹɬɶ 

ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɩɚɪɚɛɟɥɶɧɵɯ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ ɞɥɹ ɚɧɚɥɢɡɚ 

ɫɢɫɬɟɦ «ɡɚɩɚɫ-ɩɪɨɦɵɫɟɥ», ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɪɚɡɥɢɱɢɹɦɢ ɜ ɞɨɫɬɭɩɧɨɫɬɢ ɞɥɹ 

ɩɪɨɦɵɫɥɚ ɪɚɡɧɵɯ ɝɨɞɨɜɵɯ ɤɥɚɫɫɨɜ. ɗɬɨɬ ɩɨɞɯɨɞ ɬɚɤɠɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɛɥɢɡɢɬɶ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɫɟɩɚɪɚɛɟɥɶɧɵɟ ɢ ɧɟɫɟɩɚɪɚɛɟɥɶɧɵɟ ɦɨɞɟɥɢ ɢ ɨɛɴɟɞɢɧɢɬɶ 

ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ: ɨɧ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɭɱɢɬɵɜɚɬɶ ɨɲɢɛɤɢ ɜ ɞɚɧɧɵɯ ɩɨ 

ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɢ ɩɨɥɭɱɚɬɶ ɨɰɟɧɤɢ ɜ ɨɬɫɭɬɫɬɜɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ (ɞɚɧɧɵɯ ɩɨ ɩɪɨɦɵɫɥɨɜɨɦɭ ɭɫɢɥɢɸ ɢɥɢ ɭɥɨɜɚɦ ɧɚ ɟɞɢɧɢɰɭ ɭɫɢɥɢɹ, 

ɪɟɡɭɥɶɬɚɬɨɜ ɫɴɟɦɨɤ ɢ ɬ.ɞ.) - ɫɜɨɣɫɬɜɨ ɫɟɩɚɪɚɛɟɥɶɧɵɯ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ, ɧɨ ɢ 

ɥɭɱɲɟ ɭɱɢɬɵɜɚɬɶ ɜ ɦɨɞɟɥɢ ɪɚɡɥɢɱɢɹ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɩɪɨɦɵɫɥɨɦ 

ɪɚɡɥɢɱɧɵɯ ɩɨɤɨɥɟɧɢɣ – ɩɨɥɟɡɧɨɟ ɫɜɨɣɫɬɜɨ ɧɟɫɟɩɚɪɚɛɟɥɶɧɵɯ ɤɨɝɨɪɬɧɵɯ 

ɦɨɞɟɥɟɣ. 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥ. I.1.1.1. 
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Ɍɚɛɥɢɰɚ I.1.1.1. ɋɜɨɣɫɬɜɚ ɦɨɞɟɥɟɣ ɝɪɭɩɩɵ TISVPA 

Ɇɨɞɟɥɶ TISVPA 

ȼɟɪɫɢɹ 2006.1 

Ɍɢɩ ɦɨɞɟɥɢ ɋɟɩɚɪɚɛɟɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɢɦɟɧɟɧɚ ɤ ɨɞɧɨɦɭ ɢɥɢ ɞɜɭɦ 
ɩɟɪɢɨɞɚɦ. ɋɟɩɚɪɚɛɟɥɶɧɚɹ ɦɨɞɟɥɶ ɡɚɯɜɚɬɵɜɚɟɬ ɜɟɫɶ ɩɟɪɢɨɞ 
ɚɧɚɥɢɡɚ. ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɤɥɸɱɢɬɶ ɬɪɟɬɢɣ, ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɩɨɤɨɥɟɧɢɹ, ɮɚɤɬɨɪ 

Ʉɨɷɮɮɢ-

ɰɢɟɧɬɵ 
ɫɟɥɟɤɬɢɜɧɨɫ-

ɬɢ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɫɬɚɪɲɟɣ ɜɨɡɪɚɫɬɧɨɣ 
ɝɪɭɩɩɵ ɩɪɢɪɚɜɧɟɧ ɤ ɩɪɟɞɵɞɭɳɟɦɭ. Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɧɨɪɦɢɪɨɜɚɧɵ ɩɨ 
ɫɭɦɦɟ ɧɚ ɟɞɢɧɢɰɭ. Ⱦɥɹ ɩɥɸɫ-ɝɪɭɩɩɵ ɩɪɢɧɢɦɚɟɬɫɹ ɬɚ ɠɟ 
ɩɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ, ɱɬɨ ɢ ɞɥɹ ɩɪɟɞɵɞɭɳɟɣ ɜɨɡɪɚɫɬɧɨɣ 
ɝɪɭɩɩɵ. 

ȿɫɥɢ ɜ ɦɨɞɟɥɶ ɜɤɥɸɱɟɧɵ ɮɚɤɬɨɪɵ ɩɨɤɨɥɟɧɢɹ, ɬɨ 

s(a,y)=s(a)g(cohort). 

s(a,y) ɦɨɝɭɬ ɛɵɬɶ ɧɨɪɦɚɥɢɡɨɜɚɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɩɨ 
ɫɭɦɦɟ ɧɚ 1 – ɩɨɞɦɨɞɟɥɶ «ɜɧɭɬɪɢɝɨɞɨɜɨɝɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɭɫɢɥɢɹ» 

ɢɥɢ ɧɟɬ – ɩɨɞɦɨɞɟɥɶ «ɭɜɟɥɢɱɟɧɢɹ (ɫɧɢɠɟɧɢɹ) 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɟɥɟɤɬɢɜɧɨɫɬɢ». 

Ɇɚɬɪɢɰɚ g-ɮɚɤɬɨɪɨɜ ɧɨɪɦɚɥɢɡɨɜɚɧɚ ɧɚ ɫɪɟɞɧɟɟ = 1. 

Ɉɰɟɧɢɜɚɟɦɵɟ 
ɩɚɪɚɦɟɬɪɵ: 

 

Ʉɨɷɮɮɢ-

ɰɢɟɧɬɵ 
ɭɥɚɜɥɢɜɚɟ-

ɦɨɫɬɢ 

Ɇɨɝɭɬ ɨɰɟɧɢɜɚɬɶɫɹ ɢɥɢ ɛɵɬɶ ɩɪɢɧɹɬɵ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɨɰɟɧɢɜɚɸɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢ 
ɤɚɤ ɷɤɫɩɨɧɟɧɬɵ ɫɪɟɞɧɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ ɦɟɠɞɭ 
ɨɰɟɧɤɚɦɢ ɱɢɫɥɟɧɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɢɡ ɭɥɨɜɨɜ ɢ ɫɴɟɦɨɤ 

ɉɥɸɫ-ɝɪɭɩɩɚ ɉɥɸɫ-ɝɪɭɩɩɚ ɧɟ ɦɨɞɟɥɢɪɭɟɬɫɹ, ɧɨ ɟɟ ɱɢɫɥɟɧɧɨɫɬɶ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɭɥɨɜɨɜ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɪɚɜɟɧɫɬɜɟ 
ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɞɥɹ ɩɥɸɫ-ɝɪɭɩɩɵ ɢ ɫɬɚɪɲɟɣ 
ɝɪɭɩɩɵ 

ɋɴɟɦɤɢ 
ɛɢɨɦɚɫɫɵ 
ɧɟɪɟɫɬɨɜɨɝɨ 
ɡɚɩɚɫɚ (SSB) 

Ɇɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɚɛɫɨɥɸɬɧɵɟ ɢɥɢ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɢɧɞɟɤɫɵ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ – ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢ ɤɚɤ 
ɷɤɫɩɨɧɟɧɬɚ ɫɪɟɞɧɟɝɨ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ ɨɫɬɚɬɤɚ ɦɟɠɞɭ 
ɨɰɟɧɤɚɦɢ SSB, ɩɨɥɭɱɟɧɧɵɦɢ ɢɡ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 
ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɢ ɩɨ ɫɴɟɦɤɚɦ 
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ɋɴɟɦɤɢ ɜ 
(ɬɟɪɦɢɧɚɥɶ-

ɧɵɣ+1) ɝɨɞ 

Ɇɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɐɟɥɟɜɚɹ 
ɮɭɧɤɰɢɹ 

ɐɟɥɟɜɨɣ ɮɭɧɤɰɢɟɣ ɹɜɥɹɟɬɫɹ ɜɡɜɟɲɟɧɧɚɹ ɫɭɦɦɚ 
ɤɨɦɩɨɧɟɧɬɨɜ. Ⱦɥɹ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɦɨɝɭɬ ɛɵɬɶ: 

- ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɨɫɬɚɬɤɨɜ ɜ ɥɨɝɚɪɢɮɦɚɯ ɭɥɨɜɨɜ (SS); 

- ɦɟɞɢɚɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɜɚɞɪɚɬɨɜ ɨɫɬɚɬɤɨɜ ɜ 
ɥɨɝɚɪɢɮɦɚɯ ɭɥɨɜɨɜ (MDN); 

- ɚɛɫɨɥɸɬɧɨɟ ɦɟɞɢɚɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ (AMD).  
 

Ⱦɥɹ ɨɰɟɧɨɤ SSB ɩɨ ɫɴɟɦɤɚɦ – ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɨɫɬɚɬɤɨɜ 
ɦɟɠɞɭ ɥɨɝɚɪɢɮɦɚɦɢ ɨɰɟɧɨɤ SSB ɩɨ ɫɴɟɦɤɚɦ ɢ ɩɨ ɦɨɞɟɥɢ.  

Ⱦɥɹ ɫɴɟɦɨɤ ɫ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ – SS, MDN ɢɥɢ 
AMD ɞɥɹ ɥɨɝɚɪɢɮɦɨɜ N(a,y) ɢɥɢ ɞɥɹ ɜɨɡɪɚɫɬɧɵɯ ɩɪɨɩɨɪɰɢɣ 
ɡɚɩɚɫɚ (ɧɟ ɜɡɜɟɲɟɧɧɵɯ ɢɥɢ ɜɡɜɟɲɟɧɧɵɯ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ) 

Ɉɰɟɧɤɚ 
ɧɟɨɩɪɟɞɟ-

ɥɟɧɧɨɫɬɢ 

Ⱦɥɹ ɨɰɟɧɤɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧ 
ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɭɫɥɨɜɧɵɣ ɛɭɬɫɬɪɟɩ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ (ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɞɚɧɧɵɟ 
ɪɚɫɩɪɟɞɟɥɟɧɵ ɥɨɝɧɨɪɦɚɥɶɧɨ, ɞɢɫɩɟɪɫɢɹ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 
ɛɚɡɨɜɨɦ ɩɪɨɝɨɧɟ ɦɨɞɟɥɢ) ɜɦɟɫɬɟ ɫ ɡɚɲɭɦɥɟɧɢɟɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɨɲɢɛɤɢ 
ɜ ɞɚɧɧɵɯ ɢɦɟɸɬ ɥɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɡɧɚɱɟɧɢɟ 
ɞɢɫɩɟɪɫɢɢ ɡɚɞɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ) 

Ⱦɪɭɝɢɟ 
ɚɫɩɟɤɬɵ 

Ⱦɥɹ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɪɢ ɦɨɞɟɥɢ ɨɲɢɛɤɢ: 

- ɨɲɢɛɤɢ ɨɬɧɟɫɟɧɵ ɤ ɞɚɧɧɵɦ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ 
ɭɥɨɜɨɜ. ɗɬɨ ɱɢɫɬɨ ɫɟɩɚɪɚɛɟɥɶɧɚɹ ɦɨɞɟɥɶ («ɜɟɪɫɢɹ ɫ 
ɭɩɪɚɜɥɹɸɳɢɦɢ ɭɥɨɜɚɦɢ»); 

- ɨɲɢɛɤɢ ɨɬɧɟɫɟɧɵ ɤ ɫɟɩɚɪɚɛɟɥɶɧɨɣ ɦɨɞɟɥɢ 
ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɵɱɧɨɣ VPA, 

ɧɨ ɫɟɩɚɪɚɛɟɥɶɧɚɹ ɦɨɞɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ 
ɬɟɪɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ («ɜɟɪɫɢɹ ɫ 
ɭɩɪɚɜɥɹɸɳɢɦɢ ɭɥɨɜɚɦɢ»); 

- ɨɲɢɛɤɢ ɨɬɧɟɫɟɧɵ ɤ ɨɛɨɢɦ ɢɫɬɨɱɧɢɤɚɦ («ɫɦɟɲɚɧɧɚɹ 
ɜɟɪɫɢɹ»). Ⱦɥɹ ɤɚɠɞɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɢ ɝɨɞɚ ɩɪɨɦɵɫɥɨɜɚɹ 
ɫɦɟɪɬɧɨɫɬɶ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɤɨɝɨɪɬɧɵɦ ɭɪɚɜɧɟɧɢɹɦ (ɜ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɉɨɭɩɚ). Ʉɨɧɟɱɧɚɹ ɨɰɟɧɤɚ ɹɜɥɹɟɬɫɹ 
ɜɡɜɟɲɟɧɧɵɦ ɫɪɟɞɧɢɦ ɦɟɠɞɭ ɞɜɭɦɹ ɨɰɟɧɤɚɦɢ, ɜɟɫɚ ɡɚɞɚɸɬɫɹ 
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ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢɥɢ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɤɜɚɞɪɚɬɭ 
ɨɫɬɚɬɤɚ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ. 

 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɨɫɬɚɬɤɢ ɜ ɜɨɡɪɚɫɬɧɨɦ 
ɫɨɫɬɚɜɟ ɭɥɨɜɨɜ ɜɨɡɦɨɠɧɵ ɱɟɬɵɪɟ ɜɚɪɢɚɧɬɚ: 

1 - ɞɨɫɬɢɝɚɸɬɫɹ ɧɭɥɟɜɵɟ ɫɭɦɦɵ ɨɫɬɚɬɤɨɜ ɩɨ ɜɫɟɦ 
ɝɨɞɚɦ ɢ ɜɨɡɪɚɫɬɚɦ ɦɟɠɞɭ ɨɰɟɧɤɚɦɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ 
ɢɡ ɤɨɝɨɪɬɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɩɨ ɫɟɩɚɪɚɛɟɥɶɧɨɣ ɦɨɞɟɥɢ  
(«ɧɟɫɦɟɳɟɧɧɚɹ ɫɟɩɚɪɚɛɟɥɢɡɚɰɢɹ»);  

2 - ɤɚɤ ɜ ɜɚɪɢɚɧɬɟ 1, ɧɨ ɨɬɤɥɨɧɟɧɢɹ ɜɡɜɟɲɢɜɚɸɬɫɹ ɩɨ 
ɜɨɡɪɚɫɬɧɵɦ ɨɰɟɧɤɚɦ ɫɟɥɟɤɬɢɜɧɨɫɬɢ; 

3 - ɤɚɤ ɜ ɜɚɪɢɚɧɬɟ 1, ɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ ɜ ɜɨɡɪɚɫɬɧɨɦ ɫɨɫɬɚɜɟ ɭɥɨɜɨɜ 
(ɞɨɫɬɢɝɚɟɬɫɹ ɧɟɫɦɟɳɟɧɧɨɫɬɶ ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ); 

4 - ɨɬɫɭɬɫɬɜɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɫɦɟɳɟɧɢɟ. 
ȼ ɜɚɪɢɚɧɬɟ 2 ɧɭɥɸ ɬɚɤɠɟ ɪɚɜɧɵ ɩɨɤɨɝɨɪɬɧɵɟ ɫɭɦɦɵ 

ɨɫɬɚɬɤɨɜ. ȼ ɜɚɪɢɚɧɬɚɯ 1, 2, ɢ 3, ɟɫɥɢ ɞɥɹ ɨɰɟɧɤɢ g-ɮɚɤɬɨɪɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧ ɧɟ ɜɟɫɶ ɜɨɡɪɚɫɬɧɨɣ ɞɢɚɩɚɡɨɧ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɜɵɲɟ ɭɫɥɨɜɢɹ ɜ ɫɦɵɫɥɟ ɧɟɫɦɟɳɟɧɧɨɫɬɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ 
ɧɟ ɬɨɱɧɨ ɞɥɹ s(a,y), ɧɨ ɩɨ-ɩɪɟɠɧɟɦɭ ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ 
ɧɟɡɚɜɢɫɹɳɢɯ ɨɬ ɮɚɤɬɨɪɨɜ ɩɨɤɨɥɟɧɢɣ ɨɰɟɧɨɤ  s(a). 

əɡɵɤ  Visual Basic 

 

ɉɪɢɧɹɬ ɫɥɟɞɭɸɳɢɣ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɫ ɧɭɥɟɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɭɥɨɜɨɜ: 

1. ȿɫɥɢ Ca,y = 0, ɬɨ ɡɧɚɱɟɧɢɟ a,y ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ «ɬɟɨɪɟɬɢɱɟɫɤɨɣ» 

ɜɟɥɢɱɢɧɟ:  

a,y= sa,y fy 

2. Ɂɧɚɱɟɧɢɹ ɨɫɬɚɬɤɨɜ ɦɨɞɟɥɢ ɞɥɹ ɧɭɥɟɜɵɯ ɭɥɨɜɨɜ ɩɪɢɧɹɬɵ ɪɚɜɧɵɦɢ ɧɭɥɸ.  

3. Ɂɧɚɱɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɞɥɹ ɧɭɥɟɜɵɯ ɭɥɨɜɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 3.1. ȿɫɥɢ Na+1,y+1 >0 ɢ Ca,y=0, ɬɨ Na,y  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (I.1.1.2). 

 3.2. ȿɫɥɢ Na+1,y+1 =0 ɢ Ca,y=0, ɬɨ Na,y = 0. 

 3.3. ȿɫɥɢ Na+1,y+1 =0 ɢ Ca,y>0, ɬɨ Na,y  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (I.1.1.1). 
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Ɍɟɤɭɳɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨ 3 

ɢɧɞɟɤɫɨɜ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ (SSB) ɢ ɞɨ ɫɟɦɢ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ ɫ 

ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. ȼ ɩɪɨɝɪɚɦɦɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɫɢɜɨɜ 

ɞɚɧɧɵɯ ɞɨ 70 ɥɟɬ ɢ ɞɨ 30 ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ. ȿɫɬɟɫɬɜɟɧɧɨ, ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɦɨɝɭɬ 

ɛɵɬɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɟɧɵ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ ɧɚɞ ɫɨɡɞɚɧɢɟɦ 

ɧɨɜɨɣ ɪɚɫɲɢɪɟɧɧɨɣ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɫɬɚɬɶ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɚɤɟɬɚ «Combi» 

[Ȼɚɛɚɹɧ ɢ ɞɪ., 2011], ɪɟɚɥɢɡɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɨɰɟɧɤɟ ɪɚɡɥɢɱɧɵɯ 

ɫɬɪɚɬɟɝɢɣ ɭɩɪɚɜɥɟɧɢɹ. 

 

I.1.2. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɜɵɩɨɥɧɟɧɚ ɜ ɫɪɟɞɟ Visual Basic ɢ ɦɨɠɟɬ 

ɪɚɛɨɬɚɬɶ ɜ ɥɸɛɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ Windows ɞɨ ɜɟɪɫɢɢ 10 ɜɤɥɸɱɢɬɟɥɶɧɨ. ɍɞɨɛɧɟɟ 

ɜɫɟɝɨ ɪɚɛɨɬɚɬɶ ɫ ɩɪɨɝɪɚɦɦɨɣ, ɟɫɥɢ Visual Basic ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɢɞɟɬɫɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ 

ɝɪɨɦɨɡɞɤɢɦ ɡɚɝɪɭɡɨɱɧɵɦ ɛɥɨɤɨɦ. 

ɉɪɢ ɷɬɨɦ ɧɚɞɨ ɭɱɟɫɬɶ, ɱɬɨ ɜ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɭɫɬɚɧɨɜɤɚɯ 

ɫɢɫɬɟɦɵ ɜ ɤɚɱɟɫɬɜɟ ɪɚɡɞɟɥɢɬɟɥɹ ɞɟɫɹɬɢɱɧɨɣ ɱɚɫɬɢ ɱɢɫɥɚ ɞɨɥɠɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɬɨɱɤɚ. 

ȼɯɨɞɧɵɦɢ ɮɚɣɥɚɦɢ ɹɜɥɹɸɬɫɹ ɬɟɤɫɬɨɜɵɟ ɮɚɣɥɵ. Ɋɚɡɞɟɥɢɬɟɥɟɦ ɦɟɠɞɭ 

ɱɢɫɥɚɦɢ ɞɨɥɠɟɧ ɹɜɥɹɬɶɫɹ ɩɪɨɛɟɥ. ȼɯɨɞɧɵɟ ɮɚɣɥɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

– ɮɚɣɥ ɫ ɭɥɨɜɚɦɢ ɜ ɱɢɫɥɟɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ 

ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ (ɧɭɥɟɜɵɟ ɡɧɚɱɟɧɢɹ ɭɥɨɜɨɜ ɜ ɨɬɞɟɥɶɧɵɯ ɬɨɱɤɚɯ ɜɯɨɞɧɨɣ 

ɦɚɬɪɢɰɵ ɞɨɩɭɫɤɚɸɬɫɹ); 

– ɮɚɣɥ ɫɨ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɦɚɫɫɵ ɨɫɨɛɢ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ 

ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɮɚɣɥ ɫɨ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɞɨɥɢ ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ ɩɨ ɜɨɡɪɚɫɬɧɵɦ 

ɝɪɭɩɩɚ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 
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– ɮɚɣɥ ɫ ɨɰɟɧɤɚɦɢ ɦɝɧɨɜɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ 

Ɇ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɜ ɩɪɢɧɰɢɩɟ ɜ ɦɨɞɟɥɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɨɰɟɧɤɢ ɷɬɨɝɨ 

ɩɚɪɚɦɟɬɪɚ ɤɚɤ ɟɞɢɧɨɣ  ɤɨɧɫɬɚɧɬɵ ɞɥɹ ɜɫɟɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɜɫɟɯ ɥɟɬ ɢɥɢ ɜ 

ɜɢɞɟ ɤɜɚɞɪɚɬɢɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ ɤɚɤ ɮɭɧɤɰɢɢ ɨɬ ɜɨɡɪɚɫɬɚ ɦɚɫɫɨɜɨɣ 

ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɩɨɥɨɠɟɧɢɟ ɦɢɧɢɦɭɦɚ ɤɪɢɜɨɣ. 

– ɮɚɣɥɵ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɢɧɞɟɤɫɚ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɫ ɜɨɡɪɚɫɬɧɨɣ 

ɫɬɪɭɤɬɭɪɨɣ; 

– ɮɚɣɥɵ ɫ ɨɰɟɧɤɚɦɢ ɢɧɞɟɤɫɚ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɩɨ ɝɨɞɚɦ. 

Ɏɚɣɥɵ ɢɧɞɟɤɫɨɜ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɩɪɨɩɭɫɤɢ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɜɨɡɪɚɫɬɧɵɯ 

ɝɪɭɩɩ ɢ (ɢɥɢ) ɥɟɬ, ɜɤɥɸɱɚɹ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ (ɩɨɫɥɟɞɧɢɣ ɝɨɞ, ɞɥɹ ɤɨɬɨɪɨɝɨ 

ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ). 

ȼɫɟ ɜɯɨɞɧɵɟ ɮɚɣɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɦɟɳɟɧɵ ɜ ɞɢɪɟɤɬɨɪɢɸ C:\vbisvpa  ɢɥɢ ɟɝɨ 

ɩɨɞɞɢɪɟɤɬɨɪɢɢ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɦɟɳɟɧɢɟ ɮɚɣɥɨɜ ɦɨɠɟɬ ɛɵɬɶ 

ɢɡɦɟɧɟɧɨ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ. 

ȼɵɯɨɞɧɵɟ ɮɚɣɥɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

– ɮɚɣɥ ɫ ɡɚɩɢɫɶɸ ɬɪɚɟɤɬɨɪɢɢ ɦɢɧɢɦɢɡɚɰɢɢ, ɜ ɤɨɬɨɪɵɣ ɡɚɧɟɫɟɧɵ ɡɧɚɱɟɧɢɹ 

ɜɫɟɯ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ ɢ ɡɧɚɱɟɧɢɟ ɨɛɳɟɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ SSB ɢ f ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ, ɚ ɬɚɤɠɟ ɨɬ ɜɟɥɢɱɢɧɵ M, 

ɟɫɥɢ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɨɩɬɢɦɢɡɢɪɭɟɬɫɹ ɜ ɪɚɦɤɚɯ ɪɚɫɱɟɬɨɜ. Ɏɚɣɥ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ 

minim.out;  

– ɮɚɣɥ ɫ ɤɨɧɟɱɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ (ɩɨ ɭɦɨɥɱɚɧɢɸ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ 

output.out, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɨ ɜ ɦɟɧɸ);  

– ɮɚɣɥɵ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɢɦɟɧɟɧɢɹ ɛɭɬɫɬɪɟɩɚ: 

1) bootf.out – ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɰɟɧɤɢ ɮɚɤɬɨɪɚ ɭɫɢɥɢɹ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ 

ɢ ɩɪɨɝɨɧɚɦ ɛɭɬɫɬɪɟɩɚ; 

2) bootm.out – ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɰɟɧɤɭ ɦɝɧɨɜɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɨ ɩɪɨɝɨɧɚɦ ɛɭɬɫɬɪɟɩɚ (ɟɫɥɢ ɷɬɚ ɜɟɥɢɱɢɧɚ 

ɨɰɟɧɢɜɚɟɬɫɹ ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɢ); 
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3) boots1.out ɢ boots2.out – ɮɚɣɥɵ ɫ ɨɰɟɧɤɚɦɢ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɨɬ ɜɨɡɪɚɫɬɚ ɞɥɹ ɞɜɭɯ ɩɟɪɢɨɞɨɜ (ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɜ 

ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɰɟɧɢɜɚɬɶ ɞɜɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɞɜɭɯ ɪɚɡɥɢɱɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɟɪɢɨɞɨɜ ɜɪɟɦɟɧɢ); 

4) bootssb.out – ɮɚɣɥ ɫ ɨɰɟɧɤɚɦɢ SSB ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ ɢ ɩɪɨɝɨɧɚɦ 

ɛɭɬɫɬɪɟɩɚ; 

5) boottsb.out – ɮɚɣɥ ɫ ɨɰɟɧɤɚɦɢ ɛɢɨɦɚɫɫɵ ɨɛɳɟɝɨ ɡɚɩɚɫɚ ɩɨ ɝɨɞɚɦ 

ɩɪɨɦɵɫɥɚ ɢ ɩɪɨɝɨɧɚɦ ɛɭɬɫɬɪɟɩɚ; 

6) bootntrm.out – ɮɚɣɥ ɫ ɨɰɟɧɤɚɦɢ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɜ 

ɬɟɪɦɢɧɚɥɶɧɨɦ ɝɨɞɭ ɩɨ ɩɪɨɝɨɧɚɦ ɛɭɬɫɬɪɟɩɚ. 

ȼ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɫɥɨɜɧɵɣ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɛɭɬɫɬɪɟɩ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɢ ɛɟɡɭɫɥɨɜɧɵɣ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɛɭɬɫɬɪɟɩ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ 

ɢɥɢ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ. 

Ɏɚɣɥ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱɟɬɨɜ (output.out) ɫɨɞɟɪɠɢɬ: 

– ɤɪɚɬɤɢɣ ɩɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɨɩɰɢɣ ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɬɟɤɭɳɟɦ 

ɩɪɨɝɨɧɟ; 

– ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɦɟɠɞɭ ɦɨɞɟɥɶɧɵɦɢ 

ɨɰɟɧɤɚɦɢ SSB ɢ ɢɯ ɢɧɞɟɤɫɚɦɢ (ɟɫɥɢ ɬɚɤɨɜɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɫɱɟɬɚɯ); 

– ɨɰɟɧɤɢ ɦɝɧɨɜɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɨ 

ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ (ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ 

ɢɡɜɟɫɬɧɵɦɢ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɬɨ ɜɵɜɨɞɹɬɫɹ ɢɯ 

ɡɧɚɱɟɧɢɹ ɞɥɹ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɝɨɞɚ); 

– ɨɰɟɧɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɤɚɤ ɮɭɧɤɰɢɢ 

ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ; 

– ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɞɥɹ 

ɤɚɠɞɨɝɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɪɚɫɱɟɬɚɯ ɢɧɞɟɤɫɚ ɱɢɫɥɟɧɧɨɫɬɢ ɫ ɜɨɡɪɚɫɬɧɨɣ 

ɫɬɪɭɤɬɭɪɨɣ; 

– ɦɚɬɪɢɰɚ ɨɰɟɧɨɤ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ (ɤɚɤ ɮɭɧɤɰɢɢ 

ɨɬ ɝɨɞɚ ɢ ɜɨɡɪɚɫɬɚ); 
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– ɨɰɟɧɤɢ g-ɮɚɤɬɨɪɨɜ (ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɞɚ ɢ ɜɨɡɪɚɫɬɚ); 

– ɨɰɟɧɤɢ ɮɚɤɬɨɪɨɜ ɭɫɢɥɢɹ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɨɛɳɟɝɨ ɡɚɩɚɫɚ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɨɛɳɟɝɨ ɡɚɩɚɫɚ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɨɰɟɧɤɢ SSB ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɨɰɟɧɤɢ SSB ɧɚ ɦɨɦɟɧɬ ɧɟɪɟɫɬɚ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɨɜ SSB ɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɨɫɬɚɬɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɦɨɞɟɥɶɧɵɯ ɨɰɟɧɨɤ SSB ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɢɧɞɟɤɫɨɜ SSB; 

– ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɨɫɬɚɬɤɢ ɞɥɹ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɩɨ 

ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ; 

– ɨɫɬɚɬɤɢ ɜ ɫɟɩɚɪɚɛɟɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɜɡɜɟɲɟɧɧɵɟ ɩɨ ɨɰɟɧɤɚɦ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɨɫɬɚɬɤɢ ɜ ɫɟɩɚɪɚɛɟɥɶɧɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɨɫɬɚɬɤɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɪɚɫɱɟɬɚɯ ɢɧɞɟɤɫɨɜ 

ɱɢɫɥɟɧɧɨɫɬɢ ɫ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ; 

– ɨɰɟɧɤɢ ɦɝɧɨɜɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɨ 

ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ. 

ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɡɚɩɭɫɤɚɸɳɚɹ ɮɨɪɦɚ, ɜ 

ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɩɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɨɩɰɢɢ ɪɚɛɨɬɵ 

ɦɨɞɟɥɢ. Ɂɚɩɭɫɤɚɸɳɚɹ ɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. I.1.2.1. 
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Ɋɢɫ. I.1.2.1. Ɂɚɩɭɫɤɚɸɳɚɹ ɮɨɪɦɚ ɩɪɨɝɪɚɦɦɵ 

 
ɉɟɪɟɞ ɡɚɩɭɫɤɨɦ ɩɪɨɝɪɚɦɦɵ ɜ ɡɚɩɭɫɤɚɸɳɟɣ ɮɨɪɦɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɝɪɚɮɵ ɜɨɞɹɬɫɹ ɧɚɡɜɚɧɢɹ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɮɚɣɥɨɜ. 

Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɬɫɹ ɜɟɪɫɢɹ ɦɨɞɟɥɢ ɫ ɨɛɵɱɧɨɣ (ɞɜɭɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ) 

ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɠɟ ɫ ɬɪɟɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ 

(ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ g-ɮɚɤɬɨɪɨɜ) ɚɩɩɪɨɤɫɢɦɚɰɢɢ.  

ȿɫɥɢ ɜɵɛɪɚɧɚ ɬɪɟɯɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɜɟɪɫɢɹ ɦɨɞɟɥɢ, ɬɨ ɫɥɟɞɭɟɬ ɡɚɞɚɬɶ 

ɦɥɚɞɲɢɣ ɢ ɫɬɚɪɲɢɣ ɜɨɡɪɚɫɬ ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɜɨɡɪɚɫɬɨɜ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ 

ɨɰɟɧɢɜɚɬɶɫɹ ɢ ɩɪɢɦɟɧɹɬɶɫɹ g-ɮɚɤɬɨɪɵ. 

Ⱦɥɹ ɬɪɟɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɜɟɪɫɢɢ ɦɨɞɟɥɢ ɜɵɛɢɪɚɟɬɫɹ ɜɢɞ ɩɨɞɦɨɞɟɥɢ (1 

ɢɥɢ 2), ɝɞɟ: 

1 - ɩɨɞɦɨɞɟɥɶ «ɜɧɭɬɪɢɝɨɞɨɜɨɝɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ 

ɦɟɠɞɭ ɜɨɡɪɚɫɬɧɵɦɢ ɝɪɭɩɩɚɦɢ»;  
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2 - ɩɨɞɦɨɞɟɥɶ «ɨɛɳɟɝɨ ɪɨɫɬɚ (ɫɧɢɠɟɧɢɹ) ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɨɬɞɟɥɶɧɵɯ 

ɜɨɡɪɚɫɬɨɜ». 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɧɭɠɧɭɸ ɨɩɰɢɸ ɦɨɞɟɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɝɧɨɜɟɧɧɵɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ Ɇ:  

ɨɰɟɧɢɬɶ Ɇ ɤɚɤ ɟɞɢɧɭɸ ɞɥɹ ɜɫɟɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɢ ɥɟɬ ɜɟɥɢɱɢɧɭ, ɢɥɢ 

ɨɰɟɧɢɬɶ M(a) ɤɚɤ ɩɪɨɫɬɭɸ ɤɜɚɞɪɚɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ ɨɬ ɜɨɡɪɚɫɬɚ, ɢɥɢ 

ɡɚɞɚɬɶ ɦɚɬɪɢɰɭ M(a,y) ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

ȿɫɥɢ ɜɵɛɪɚɧ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ, ɬɨ ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɜɨɡɪɚɫɬ ɦɚɫɫɨɜɨɣ 

ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɢɧɢɦɭɦɭ ɤɪɢɜɨɣ. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɦɟɬɨɞɚ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɦɨɞɟɥɢ 

ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ ɱɟɬɵɪɟ ɜɚɪɢɚɧɬɚ.  

ȼ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɪɟɲɟɧɢɟ ɛɭɞɟɬ ɨɛɥɚɞɚɬɶ ɫɜɨɣɫɬɜɨɦ «ɧɟɫɦɟɳɟɧɧɨɫɬɢ 

ɫɟɩɚɪɚɛɟɥɢɡɚɰɢɢ», ɬ.ɟ. ɫɭɦɦɚ ɨɫɬɚɬɤɨɜ ɜ ɫɟɩɚɪɚɛɟɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɛɭɞɟɬ ɧɭɥɟɜɨɣ ɞɥɹ ɤɚɠɞɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɢ ɞɥɹ 

ɤɚɠɞɨɝɨ ɝɨɞɚ. 

ȼɨ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ «ɧɟɫɦɟɳɟɧɧɨɫɬɶ» ɨɰɟɧɨɤ 

ɥɨɝɚɪɢɮɦɨɜ ɱɢɫɥɟɧɧɨɫɬɢ, ɬɨɱɧɟɟ – ɧɭɥɟɜɵɟ ɫɭɦɦɵ ɨɫɬɚɬɤɨɜ ɩɨ ɝɨɞɚɦ ɢ 

ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɜ ɨɩɢɫɚɧɢɢ ɦɨɞɟɥɶɸ ɥɨɝɚɪɢɮɦɨɜ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 

ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɟɬɶɟɝɨ ɜɚɪɢɚɧɬɚ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ «ɧɟɫɦɟɳɟɧɧɨɫɬɶ ɜɡɜɟɲɟɧɧɨɣ ɫɟɩɚɪɚɛɟɥɢɡɚɰɢɢ», ɝɞɟ ɜɟɫɨɜɵɦɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɨɰɟɧɤɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ. 

ɇɚɤɨɧɟɰ, ɱɟɬɜɟɪɬɵɣ ɜɚɪɢɚɧɬ ɞɚɟɬ ɨɰɟɧɤɭ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 

ɦɢɧɢɦɭɦɭ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ, ɫɜɨɛɨɞɧɭɸ ɨɬ ɧɚɥɨɠɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ 

ɧɚ ɫɦɟɳɟɧɧɨɫɬɶ ɪɟɲɟɧɢɹ. 

Ⱦɚɥɟɟ ɧɚɞɥɟɠɢɬ ɜɵɛɪɚɬɶ ɜɢɞ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ. ȼ 

ɦɨɞɟɥɢ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 

ɫɭɦɦɭ ɤɜɚɞɪɚɬɨɜ (SS) ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ, ɢɥɢ ɦɟɞɢɚɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɤɜɚɞɪɚɬɨɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ (MDN), ɢɥɢ ɠɟ ɚɛɫɨɥɸɬɧɨɟ ɦɟɞɢɚɧɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ (AMD), ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɦɟɞɢɚɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
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ɚɛɫɨɥɸɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɨɫɬɚɬɤɨɜ ɨɬ ɢɯ ɦɟɞɢɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɇɟ ɬɪɭɞɧɨ 

ɜɢɞɟɬɶ, ɱɬɨ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɩɨɬɟɡɟ ɨ ɥɨɝɧɨɪɦɚɥɶɧɨɦ ɯɚɪɚɤɬɟɪɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɤɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ MDN ɢ AMD ɹɜɥɹɸɬɫɹ ɪɨɛɚɫɬɧɵɦɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɚɭɬɥɚɟɪɨɜ ɦɟɪɚɦɢ ɛɥɢɡɨɫɬɢ, ɫɜɨɛɨɞɧɵɦɢ ɩɪɢ ɷɬɨɦ ɨɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɩɨɬɟɡɵ ɨ ɜɢɞɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɤɨɜ.  

Ⱦɥɹ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ ɫ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɦɟɪ ɛɥɢɡɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɬɚɬɤɨɜ ɦɟɠɞɭ 

ɥɨɝɚɪɢɮɦɚɦɢ ɞɚɧɧɵɯ ɢɧɞɟɤɫɨɜ ɢ ɥɨɝɚɪɢɮɦɚɦɢ ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ ɢɡ 

ɤɨɝɨɪɬɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɢɧɞɟɤɫɨɜ ɫ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ 

ɦɨɠɧɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɨɫɬɚɬɤɢ ɤɚɤ ɜ ɨɰɟɧɤɚɯ ɫɚɦɢɯ ɱɢɫɥɟɧɧɨɫɬɟɣ, ɬɚɤ ɢ ɜ 

ɞɨɥɹɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɜ ɞɚɧɧɵɯ (ɧɟɜɡɜɟɲɟɧɧɵɯ ɢɥɢ ɜɡɜɟɲɟɧɧɵɯ ɩɨ 

ɱɢɫɥɟɧɧɨɫɬɹɦ ɩɨ ɝɨɞɚɦ). ɇɚɫɬɪɨɣɤɚ ɧɚ ɞɨɥɢ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɜ ɞɚɧɧɵɯ 

ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ ɫ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɢɫɤɚɠɟɧɢɹ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɦɟɠɝɨɞɨɜɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ 

ɫɴɟɦɨɤ. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɚɞɥɟɠɢɬ ɜɵɛɪɚɬɶ ɞɢɚɩɚɡɨɧ ɥɟɬ ɢ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ 

ɞɥɹ ɪɚɫɱɟɬɨɜ, ɚ ɬɚɤɠɟ ɝɨɞ ɢɡɦɟɧɟɧɢɹ ɜ ɜɨɡɪɚɫɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɦɵɫɥɚ (ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɜɚɬɶ ɪɚɡɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɞɜɭɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ). 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɜɨɩɪɨɫɨɜ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɜɟɪɫɢɢ ɦɨɞɟɥɢ, 

ɢɦɟɸɳɟɣ ɨɬɧɨɲɟɧɢɟ ɤ ɬɪɚɤɬɨɜɤɟ ɨɲɢɛɨɤ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɞɚɧɧɵɯ ɩɨ 

ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ. ȼ ɬɟɤɭɳɟɣ ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ TISVPA 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ 4 ɜɟɪɫɢɢ.  

ɉɟɪɜɚɹ ɢɡ ɧɢɯ, ɢɦɟɸɳɚɹ ɧɚɡɜɚɧɢɟ ɜɟɪɫɢɢ «ɫ ɭɩɪɚɜɥɹɸɳɢɦɢ ɭɥɨɜɚɦɢ», 

ɬɪɚɤɬɭɟɬ ɞɚɧɧɵɟ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɤɚɤ ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɵɟ, ɤɚɤ ɷɬɨ 

ɩɪɢɫɭɳɟ ɨɛɵɱɧɨɦɭ ɤɥɚɫɫɢɱɟɫɤɨɦɭ ȼɉȺ, ɚ ɨɫɬɚɬɤɢ ɦɨɞɟɥɶɧɨɝɨ ɢɯ ɨɩɢɫɚɧɢɹ 

ɨɬɧɨɫɹɬɫɹ ɧɚ ɫɱɟɬ ɨɬɤɥɨɧɟɧɢɣ ɪɟɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɨɬ 

ɢɯ ɨɩɢɫɚɧɢɹ ɫɟɩɚɪɚɛɟɥɶɧɨɣ ɦɨɞɟɥɶɸ. 

ȼɬɨɪɚɹ ɜɟɪɫɢɹ, ɜɟɪɫɢɹ «ɫ ɭɩɪɚɜɥɹɸɳɢɦɢ ɭɫɢɥɢɹɦɢ», ɤɚɤ ɷɬɨ ɩɪɢɫɭɳɟ 

ɤɥɚɫɫɢɱɟɫɤɢɦ ɫɟɩɚɪɚɛɟɥɶɧɵɦ ɦɨɞɟɥɹɦ, ɞɨɜɟɪɹɟɬ ɝɢɩɨɬɟɡɟ ɨ ɭɫɬɨɣɱɢɜɨɫɬɢ 
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ɫɟɥɟɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɦɵɫɥɚ ɢ ɨɬɧɨɫɢɬ ɨɫɬɚɬɤɢ ɜ ɨɩɢɫɚɧɢɢ ɞɚɧɧɵɯ ɩɨ 

ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɧɚ ɫɱɟɬ ɨɲɢɛɨɤ ɜ ɞɚɧɧɵɯ. Ɋɚɫɱɟɬɵ ɱɢɫɥɟɧɧɨɫɬɟɣ ɜ 

ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɞɭɬɫɹ ɱɟɪɟɡ «ɬɟɨɪɟɬɢɱɟɫɤɢɟ» ɡɧɚɱɟɧɢɹ ɭɥɨɜɨɜ, ɩɨɥɭɱɚɟɦɵɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɰɟɧɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. 

Ɍɪɟɬɶɹ ɜɟɪɫɢɹ, «ɫɦɟɲɚɧɧɚɹ», ɨɬɧɨɫɢɬ ɨɫɬɚɬɤɢ ɨɩɢɫɚɧɢɹ ɞɚɧɧɵɯ ɩɨ 

ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɤɚɤ ɧɚ ɫɱɟɬ ɨɲɢɛɨɤ ɜ ɫɚɦɢɯ ɞɚɧɧɵɯ, ɬɚɤ ɢ ɧɚ ɫɱɟɬ 

ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɝɢɩɨɬɟɡɵ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɥɟɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɦɵɫɥɚ. ȼ 

ɷɬɨɣ ɜɟɪɫɢɢ ɜɟɫ ɩɪɨɰɟɞɭɪɵ ɫ «ɭɩɪɚɜɥɹɸɳɢɦɢ ɭɥɨɜɚɦɢ» ɜ ɨɛɳɟɣ ɩɪɨɰɟɞɭɪɟ 

ɡɚɞɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɛɳɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɛ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɫɬɟɩɟɧɢ ɞɨɜɟɪɢɹ ɤ ɝɢɩɨɬɟɡɚɦ ɨ ɬɨɱɧɨɫɬɢ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ 

ɢ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɟɥɟɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɩɪɨɦɵɫɥɚ. 

ɑɟɬɜɟɪɬɚɹ ɜɟɪɫɢɹ, ɧɨɫɹɳɚɹ ɧɚɡɜɚɧɢɟ «ɫɦɟɲɚɧɧɨɣ ɫ ɩɨɬɨɱɟɱɧɵɦ 

ɜɡɜɟɲɢɜɚɧɢɟɦ», ɚɧɚɥɨɝɢɱɧɚ ɬɪɟɬɶɟɣ, ɨɞɧɚɤɨ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɜɟɫɚ ɩɪɨɰɟɞɭɪ «ɫ 

ɭɩɪɚɜɥɹɸɳɢɦɢ ɭɥɨɜɚɦɢ» ɢ «ɫ ɭɩɪɚɜɥɹɸɳɢɦɢ ɭɫɢɥɢɹɦɢ» ɜ ɨɛɳɟɣ ɩɪɨɰɟɞɭɪɟ ɜ 

ɤɚɠɞɨɣ ɬɨɱɤɟ ɦɚɬɪɢɰɵ ɭɥɨɜɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦɢ 

ɤɜɚɞɪɚɬɭ ɨɫɬɚɬɤɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɜɨɣ ɢɥɢ ɜɬɨɪɨɣ 

ɩɪɨɰɟɞɭɪɵ. 

ɋ ɰɟɥɶɸ ɨɛɥɟɝɱɟɧɢɹ ɚɧɚɥɢɡɚ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɜɯɨɞɧɵɯ 

ɞɚɧɧɵɯ ɢ ɚɧɚɥɢɡɚ ɩɪɨɮɢɥɟɣ ɤɨɦɩɨɧɟɧɬ ɨɛɳɟɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɧɚɹ 

ɪɟɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ «ɪɟɠɢɦ 

ɫɤɚɧɢɪɨɜɚɧɢɹ». ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ, ɨɰɟɧɢɜɚɟɦɵɟ ɜɨ 

ɜɧɟɲɧɟɦ ɰɢɤɥɟ (fterm ɢɥɢ (M ɢ fterm)), ɩɪɨɛɟɝɚɸɬ ɡɚɞɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɫ 

ɡɚɞɚɧɧɵɦ ɲɚɝɨɦ. ɉɨɥɭɱɟɧɧɵɟ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɡɧɚɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɮɚɣɥɟ minim.out ɢ ɫɥɭɠɚɬ ɨɫɧɨɜɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɩɪɨɮɢɥɟɣ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɜɟɥɢɱɢɧɵ ɩɚɪɚɦɟɬɪɚ. Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜ ɮɚɣɥɟ ɞɥɹ ɤɚɠɞɨɣ ɬɨɱɤɢ ɩɪɢɜɨɞɢɬɫɹ 

ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɨɰɟɧɤɢ SSB ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ. Ⱥɧɚɥɢɡ 

ɝɪɚɮɢɤɨɜ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɧɚɝɥɹɞɧɨ ɨɬɫɥɟɞɢɬɶ ɧɚɥɢɱɢɟ ɢ 

ɩɨɥɨɠɟɧɢɟ ɦɢɧɢɦɭɦɨɜ ɢ ɞɚɟɬ ɩɢɳɭ ɞɥɹ ɪɚɡɦɵɲɥɟɧɢɣ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɢɡɦɟɧɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɨɩɰɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɛɨɪɚ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
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ɤɚɠɞɨɣ ɢɡ ɤɨɦɩɨɧɟɧɬ ɜ ɨɛɳɟɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɜ ɜɵɯɨɞɧɨɦ 

ɮɚɣɥɟ output.out ɛɭɞɭɬ ɫɨɞɟɪɠɚɬɶɫɹ ɪɟɡɭɥɶɬɚɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ «ɝɪɭɛɨɦɭ» 

ɦɢɧɢɦɭɦɭ (ɧɚɣɞɟɧɧɨɦɭ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɲɚɝɚ ɩɨ ɫɤɚɧɢɪɭɟɦɵɦ ɩɚɪɚɦɟɬɪɚɦ). 

Ɍɨɱɧɨɟ ɪɟɲɟɧɢɟ ɜ ɫɦɵɫɥɟ ɦɢɧɢɦɭɦɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɞɪɭɝɨɣ «ɪɟɠɢɦ» ɪɚɛɨɬɵ ɦɨɞɟɥɢ, ɧɚɡɜɚɧɧɵɣ «ɩɨɢɫɤ ɬɨɱɧɨɝɨ 

ɪɟɲɟɧɢɹ». 

ɂɦɟɟɬɫɹ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɤɚɡɚɬɶ ɪɹɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɪɚɫɱɟɬɧɨɣ ɩɪɨɰɟɞɭɪɵ. Ɉɞɧɢɦ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɠɢɬɟɪɚɰɢɨɧɧɨɝɨ 

ɫɝɥɚɠɢɜɚɧɢɹ («inter-iteration smoother»). Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ 

ɜɨɡɦɨɠɧɵɯ ɨɫɰɢɥɥɹɰɢɣ ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɢɬɟɪɚɬɢɜɧɵɯ ɩɪɨɰɟɞɭɪ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɪɚɛɨɬɟ ɫ ɫɢɥɶɧɨ ɡɚɲɭɦɥɟɧɧɵɦɢ ɞɚɧɧɵɦɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɟɝɨ 

ɡɧɚɱɟɧɢɟ ɜɵɛɢɪɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0,3-0,9. ɇɟ ɫɥɟɞɭɟɬ ɫɥɢɲɤɨɦ ɛɟɫɩɨɤɨɢɬɶɫɹ ɨ 

ɟɝɨ ɬɨɱɧɨɦ ɜɵɛɨɪɟ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɷɬɨ ɧɟ ɜɥɢɹɟɬ, ɚ ɜɥɢɹɟɬ ɥɢɲɶ ɧɚ 

ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɨɛɚɫɬɧɵɯ ɦɟɪ ɛɥɢɡɨɫɬɢ (MDN ɢɥɢ AMD) ɫɥɟɞɭɟɬ 

ɭɤɚɡɚɬɶ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɨ ɰɟɧɬɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɬɤɨɜ, ɩɨ 

ɤɨɬɨɪɵɦ ɨɰɟɧɢɜɚɟɬɫɹ ɦɟɞɢɚɧɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, 10 ɷɥɟɦɟɧɬɨɜ ɹɜɥɹɸɬɫɹ 

ɩɪɢɟɦɥɟɦɵɦ ɤɨɥɢɱɟɫɬɜɨɦ, ɨɞɧɚɤɨ ɟɫɥɢ ɩɪɨɮɢɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɷɬɨɦ ɢɦɟɸɬ ɫɥɢɲɤɨɦ ɦɧɨɝɨ ɥɨɤɚɥɶɧɵɯ ɦɢɧɢɦɭɦɨɜ, 

ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɨɥɟɡɧɵɦ ɭɜɟɥɢɱɢɬɶ ɷɬɨ ɱɢɫɥɨ. ɂ ɧɚɨɛɨɪɨɬ, ɟɫɥɢ ɩɪɨɮɢɥɶ ɧɟ 

ɫɨɞɟɪɠɢɬ ɜɵɪɚɠɟɧɧɨɝɨ ɦɢɧɢɦɭɦɚ, ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɩɨɥɟɡɧɵɦ «ɨɛɭɡɢɬɶ» ɨɤɧɨ 

ɰɟɧɬɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɩɪɚɤɬɢɤɟ ɦɟɞɢɚɧɚ ɪɹɞɚ ɫɥɭɱɚɣɧɵɯ 

ɜɟɥɢɱɢɧ ɨɰɟɧɢɜɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɭɬɟɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɜ 

ɭɛɵɜɚɸɳɟɦ ɢɥɢ ɜɨɡɪɚɫɬɚɸɳɟɦ ɩɨɪɹɞɤɟ ɢ ɨɬɵɫɤɚɧɢɟɦ ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 

ɧɨɜɨɝɨ ɪɹɞɚ (ɟɫɥɢ ɨɛɳɟɟ ɱɢɫɥɨ ɷɥɟɦɟɧɬɨɜ ɧɟɱɟɬɧɨ) ɢɥɢ ɫɪɟɞɧɟɝɨ ɞɜɭɯ 

ɰɟɧɬɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɟɫɥɢ ɨɧɨ ɱɟɬɧɨ). Ɉɞɧɚɤɨ ɬɚɤɚɹ ɨɰɟɧɤɚ ɦɟɞɢɚɧɵ ɩɪɢ ɟɟ 

ɩɪɚɤɬɢɱɟɫɤɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɧɚɪɭɲɟɧɢɸ 

ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ 

ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶɫɹ ɪɚɡɧɵɟ ɷɥɟɦɟɧɬɵ ɪɹɞɚ ɨɫɬɚɬɤɨɜ.  ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɞɥɹ ɬɨɝɨ, 
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ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɮɭɧɤɰɢɢ ɩɨɬɟɪɶ ɛɨɥɟɟ ɝɥɚɞɤɨɣ, ɜ ɤɚɱɟɫɬɜɟ 

ɦɟɞɢɚɧɧɨɣ ɦɟɪɵ ɜ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɪɟɞɧɟɟ ɩɨ ɧɟɤɨɬɨɪɨɦɭ ɱɢɫɥɭ 

(ɧɚɩɪɢɦɟɪ, 10) ɰɟɧɬɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ʉɚɤ ɭɩɨɦɢɧɚɥɨɫɶ ɜɵɲɟ, 

ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ ɨɰɟɧɤɢ ɦɟɞɢɚɧɵ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɪɟɞɧɟɧɢɟ ɩɨ 

ɧɟɤɨɬɨɪɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɰɟɧɬɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɪɹɞɚ ɤɜɚɞɪɚɬɨɜ 

ɨɫɬɚɬɤɨɜ. ɑɢɫɥɨ 10, ɩɪɢɧɹɬɨɟ ɡɚ ɢɧɬɟɪɜɚɥ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ, ɜɵɛɪɚɧɨ ɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɢɡɜɨɥɶɧɨ: ɜɨɨɛɳɟ ɝɨɜɨɪɹ, ɨɧɨ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ ɨɬ ɨɞɧɨɝɨ ɞɨ ɨɛɳɟɣ ɞɥɢɧɵ 

ɪɹɞɚ ɨɫɬɚɬɤɨɜ. Ɉɞɧɚɤɨ ɜ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɭɫɪɟɞɧɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɨɰɟɧɤɟ ɦɚɬ. 

ɨɠɢɞɚɧɢɹ, ɚ ɧɟ ɦɟɞɢɚɧɵ ɤɜɚɞɪɚɬɨɜ ɨɫɬɚɬɤɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɫɭɳɧɨɫɬɢ, 

ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ (ɤɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɫɪɟɞɧɟɧɢɟ ɩɨ ɧɟɤɨɬɨɪɨɦɭ ɱɢɫɥɭ 

ɰɟɧɬɪɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɹɞɚ) ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫɚ 

ɦɟɠɞɭ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɦɟɞɢɚɧɧɨɣ ɦɢɧɢɦɢɡɚɰɢɟɣ ɢ ɨɛɵɱɧɵɦ ɤɪɢɬɟɪɢɟɦ 

ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. ɑɟɦ ɭɠɟ «ɨɤɧɨ», ɬɟɦ ɛɥɢɠɟ ɨɰɟɧɤɚ ɤ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɦɟɞɢɚɧɟ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɤɨɦɩɪɨɦɢɫɫɚ, ɫɨɝɥɚɫɧɨ ɧɚɲɟɦɭ ɨɩɵɬɭ, 

ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɚɫɲɢɪɟɧɢɟ «ɨɤɧɚ» ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɟɟ ɝɥɚɞɤɨɣ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɛɨɥɟɟ ɭɡɤɨɝɨ «ɨɤɧɚ» ɦɢɧɢɦɭɦɵ ɛɨɥɟɟ ɨɬɱɟɬɥɢɜɵ. 

ȿɫɥɢ ɜ ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɟɤɫɵ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɫ ɜɨɡɪɚɫɬɧɨɣ 

ɫɬɪɭɤɬɭɪɨɣ, ɬɨ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ: 

– ɢɧɞɟɤɫɨɦ ɨɛɳɟɝɨ, ɧɟɪɟɫɬɨɜɨɝɨ ɢɥɢ ɧɟɩɨɥɨɜɨɡɪɟɥɨɝɨ ɡɚɩɚɫɚ ɨɧ ɹɜɥɹɟɬɫɹ; 

– ɪɚɫɫɱɢɬɵɜɚɬɶ ɥɢ ɞɥɹ ɧɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɩɨ 

ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢɥɢ ɩɪɢɧɹɬɶ ɢɯ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ; 

– ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɣ ɢɧɞɟɤɫ ɞɥɹ «ɧɚɫɬɪɨɣɤɢ» ɧɚ ɱɢɫɥɟɧɧɨɫɬɢ, ɧɚ 

ɜɨɡɪɚɫɬɧɵɟ ɩɪɨɩɨɪɰɢɢ ɢɥɢ ɧɚ ɜɡɜɟɲɟɧɧɵɟ ɜɨɡɪɚɫɬɧɵɟ ɩɪɨɩɨɪɰɢɢ; 

– ɤɚɤɭɸ ɦɟɪɭ ɛɥɢɡɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ: SS, MDN ɢɥɢ 

AMD. 

Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɥɢɤɨɦ ɦɵɲɤɢ ɩɨ ɤɥɚɜɢɲɟ «start» ɧɚ 

ɡɚɩɭɫɤɚɸɳɟɣ ɮɨɪɦɟ. 

Ɂɚ ɯɨɞɨɦ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɥɟɞɢɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ ɷɤɪɚɧɧɨɣ ɮɨɪɦɟ (ɪɢɫ. 

I.1.2.2). 
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Ɋɢɫ. I.1.2.2. ɗɤɪɚɧɧɚɹ ɮɨɪɦɚ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɯɨɞɚ ɪɚɫɱɟɬɨɜ 

 
ɇɚ ɷɤɪɚɧɧɨɣ ɮɨɪɦɟ ɧɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɨɬɨɛɪɚɠɚɟɬɫɹ: 

– ɬɟɤɭɳɟɟ ɢ ɩɪɟɞɵɞɭɳɟɟ ɡɧɚɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɵ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɞɥɹ 

ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ ɢ ɨɛɳɟɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ; 

– ɬɟɤɭɳɢɟ ɨɰɟɧɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɩɨ ɜɨɡɪɚɫɬɧɵɦ 

ɝɪɭɩɩɚɦ; 

– ɬɟɤɭɳɢɟ ɨɰɟɧɤɢ ɮɚɤɬɨɪɨɜ ɭɫɢɥɢɹ (ɞɥɹ ɩɨɫɥɟɞɧɢɯ 25 ɥɟɬ ɩɪɨɦɵɫɥɚ); 

– ɧɨɦɟɪ ɬɟɤɭɳɟɣ ɛɭɬɫɬɪɟɩ-ɢɬɟɪɚɰɢɢ (boot N). ȿɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɩɪɨɝɨɧ ɦɨɞɟɥɢ ɢ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɚ ɟɳɟ ɧɟ ɡɚɩɭɳɟɧɚ, ɬɨ 

ɧɨɦɟɪ ɛɭɬɫɬɪɟɩ-ɢɬɟɪɚɰɢɢ ɪɚɜɟɧ ɧɭɥɸ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɫɱɟɬ ɜɫɟɝɞɚ ɦɨɠɧɨ ɨɫɬɚɧɨɜɢɬɶ, ɤɥɢɤɧɭɜ ɦɵɲɶɸ ɩɨ 

ɤɥɚɜɢɲɟ «STOP (if want)». 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɛɚɡɨɜɨɝɨ ɩɪɨɝɨɧɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɢ ɠɟɥɚɧɢɢ ɜɵɩɨɥɧɢɬɶ 

ɛɭɬɫɬɪɟɩ-ɨɰɟɧɤɭ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɞɨɥɠɟɧ ɭɤɚɡɚɬɶ ɠɟɥɚɟɦɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɝɨɧɨɜ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ ɢ ɡɚɩɭɫɬɢɬɶ ɟɟ (ɪɢɫ. I.1.2.3). 
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Ɋɢɫ.I.1.2.3. ɗɤɪɚɧ ɡɚɩɭɫɤɚ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ 

 

ȿɫɥɢ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɛɭɬɫɬɪɟɩ-ɩɪɨɝɨɧɨɜ ɨɬɞɟɥɶɧɵɟ ɩɪɨɝɨɧɵ ɨɤɚɠɭɬɫɹ 

ɧɟɫɨɫɬɨɹɬɟɥɶɧɵɦɢ (ɬɚɤɨɟ ɢɧɨɝɞɚ ɛɵɜɚɟɬ ɩɪɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɫɢɥɶɧɨ 

ɡɚɲɭɦɥɟɧɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ), ɩɨɥɶɡɨɜɚɬɟɥɶ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɩɪɨɰɟɞɭɪɭ ɛɭɬɫɬɪɟɩɚ (ɪɢɫ. I.12.4) ɢ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɬɟɤɭɳɭɸ ɟɝɨ 

ɢɬɟɪɚɰɢɸ (ɪɢɫ. I.12.5). ɉɪɢ ɷɬɨɦ ɭɠɟ ɜɵɩɨɥɧɟɧɧɵɟ ɢɬɟɪɚɰɢɢ ɧɟ ɬɟɪɹɸɬɫɹ, ɢ 

ɨɛɳɚɹ ɩɪɨɰɟɞɭɪɚ ɛɭɬɫɬɪɟɩɚ ɛɭɞɟɬ ɩɪɨɞɨɥɠɟɧɚ. 
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Ɋɢɫ. I.1.2.4. ɉɪɢɨɫɬɚɧɨɜɤɚ ɩɪɨɰɟɞɭɪɵ ɛɭɬɫɬɪɟɩɚ 

 

 

Ɋɢɫ. I.1.2.5. ɉɟɪɟɡɚɩɭɫɤ ɬɟɤɭɳɟɣ ɢɬɟɪɚɰɢɢ ɛɭɬɫɬɪɟɩɚ 
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ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɜɥɟɱɶ ɤ ɚɧɚɥɢɡɭ ɞɚɧɧɵɟ ɫɴɟɦɨɤ ɞɥɹ ɝɨɞɚ, 

ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɩɨɫɥɟɞɧɢɦ ɝɨɞɨɦ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 

ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɯɨɞɧɨɣ ɮɚɣɥ ɫ ɜɨɡɪɚɫɬɧɵɦ ɫɨɫɬɚɜɨɦ ɭɥɨɜɨɜ ɜ 

ɫɬɪɨɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɷɬɨɦɭ ɝɨɞɭ, ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɧɭɥɢ ɞɥɹ ɤɚɠɞɨɣ 

ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ. 

 

 

I.1.3. Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

Ɇɨɞɟɥɶ ɛɨɥɟɟ 10 ɥɟɬ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɦɤɚɯ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ 

ɫɨɜɟɬɚ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɦɨɪɹ (ɂɄȿɋ) ɞɥɹ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ 

ɚɪɤɬɢɱɟɫɤɨɣ ɬɪɟɫɤɢ, ɬɪɟɫɤɢ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ ɩɨɞɪɚɣɨɧɨɜ 25-32, ɫɟɜɟɪɨ-

ɜɨɫɬɨɱɧɨɣ ɚɪɤɬɢɱɟɫɤɨɣ ɩɢɤɲɢ, ɧɨɪɜɟɠɫɤɨɣ ɜɟɫɟɧɧɟ-ɧɟɪɟɫɬɭɸɳɟɣ 

(ɚɬɥɚɧɬɢɱɟɫɤɨ-ɫɤɚɧɞɢɧɚɜɫɤɨɣ) ɫɟɥɶɞɢ, ɩɭɬɚɫɫɭ ɢ ɫɤɭɦɛɪɢɢ ɋɟɜɟɪɨ-ȼɨɫɬɨɱɧɨɣ 

Ⱥɬɥɚɧɬɢɤɢ, ɜ ɪɚɦɤɚɯ ɞɪɭɝɢɯ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɰɟɧɤɢ 

ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ ɦɧɨɝɢɯ ɨɛɴɟɤɬɨɜ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɪɵɛɨɥɨɜɫɬɜɚ. ɉɪɢɦɟɪɵ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɦɨɞɟɥɢ ɞɥɹ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɦɨɠɧɨ ɧɚɣɬɢ, ɧɚɩɪɢɦɟɪ, 

ɜ ɞɨɤɭɦɟɧɬɚɯ ɂɄȿɋ [ICES, 2008; ICES, 2009; ICES, 2014; ICES, 2015; ICES, 

2015 a ɢ ɞɪ.], Ⱥɧɬɚɪɤɬɢɱɟɫɤɨɣ Ʉɨɦɢɫɫɢɢ [Vasilyev, Shust, 2006; Vasilyev et al., 

2007] ɢ ɫɬɚɬɶɹɯ [ȼɚɫɢɥɶɟɜ, Ƚɥɭɛɨɤɨɜ, 2005; ȼɚɫɢɥɶɟɜ, Ȼɭɥɝɚɤɨɜɚ, 2007; 

ȼɚɫɢɥɶɟɜ ɢ ɞɪ., 2011; Vasilyev, Tjelmeland, 2007]. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɜ ɧɚɥɢɱɢɢ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

 

 



36 
 

Ɍɚɛɥɢɰɚ I.1.3.1. Ⱦɚɧɧɵɟ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ (ɮɚɣɥ ɋ.txt) 

 

1 13 1984 2014

' Catch at age

'

1 2 3 4 5 6 7 8 9 10 11 12 13

1984 418011 21999 6942 14240 18807 20086 15145 8287 5988 783 232 153 69

1985 376092 68805 24634 45769 27806 19418 11369 3747 1557 768 137 36 71

1986 968041 392855 28968 70993 78672 25215 11711 4063 976 726 557 136 76

1987 183014 281390 13648 137106 98210 61407 13707 3866 910 455 187 227 100

1988 411004 22178 9828 22774 135347 54379 21015 3304 1236 519 106 69 62

1989 144003 237 5085 17313 32165 81756 27854 5501 827 290 41 13 28

1990 126006 28170 1911 7551 12999 17827 30007 6810 828 179 59 15 13

1991 152024 215663 4963 10933 16467 20342 19479 25193 3888 428 48 12 4

1992 1028844 156184 21835 36015 27494 23392 18351 13541 18321 2529 264 82 13

1993 20239042 512634 10094 46182 63578 33623 14866 9449 6571 12593 1749 377 86

1994 6878032 640312 6531 59444 102548 59766 32504 10019 6163 3671 7528 995 144

1995 15223009 756212 4879 42587 115329 98485 32036 7334 3014 1725 1174 1920 264

1996 21826184 1507895 7655 28782 80711 100509 54590 10545 2023 930 462 230 894

1997 15974079 1860228 12827 36491 69633 83017 65768 28392 4651 1151 373 213 383

1998 4849097 536596 31887 88874 48972 40493 34513 26354 6583 965 197 69 117

1999 1831013 295313 7501 77714 92816 31139 15778 15851 8828 1837 195 40 72

2000 2233032 171215 4701 33094 93044 47210 12671 6677 4787 1647 321 71 26

2001 2263023 113237 5044 35019 62139 63456 22794 5266 1773 1163 343 85 35

2002 458047 394130 2348 31033 76175 67656 42122 11527 1801 529 223 120 36

2003 4371006 107187 7263 20885 64447 71109 36706 14002 2887 492 142 97 65

2004 2319008 530183 2090 38226 50826 68350 50838 18118 6239 1746 295 127 63

2005 3067011 138453 5815 19768 113144 62665 44777 20553 6285 2348 562 100 52

2006 2194112 153164 8548 47207 33625 78150 31770 15667 7245 1788 737 210 226

2007 1248438 203625 25473 43817 62877 26303 34392 11240 4080 1381 505 285 92

2008 796042 97667 8459 51704 40656 35072 14037 20676 5503 1794 715 229 81

2009 8254012 161335 4866 38711 83998 46639 20789 8417 8920 1957 872 987 117

2010 8506020 254133 1778 16193 53855 75853 36797 17062 4784 4325 3034 913 273

2011 5076038 445433 1418 8033 32472 70938 73875 21116 11708 5058 3237 600 446

2012 13817044 1040167 2695 10462 16646 40372 70014 48315 12326 5214 1926 1124 411

2013 4978001 1541238 2903 13659 22752 21020 54231 74451 47124 9143 2963 694 683

2014 178000 624000 5234 19226 38407 36633 29901 56109 47540 22738 3717 1169 680  
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Ɍɚɛɥɢɰɚ I.1.3.2. Ⱦɚɧɧɵɟ ɩɨ ɫɪɟɞɧɟɣ ɦɚɫɫɟ ɜ ɡɚɩɚɫɟ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ 

ɝɨɞɚɦ (ɮɚɣɥ w.txt)   
1 13 1984 2014

' weight at age in the stock

'

1 2 3 4 5 6 7 8 9 10 11 12 13

1984 0.02 0.22 0.42 1.16 1.81 2.79 3.78 4.57 6.17 7.7 9.25 10.85 13.033

1985 0.025 0.131 0.413 0.875 1.603 2.81 4.059 5.833 7.685 10.117 14.29 12.731 14.311

1986 0.025 0.1 0.311 0.88 1.47 2.467 3.915 5.81 6.58 6.833 11.004 12.731 14.311

1987 0.023 0.064 0.211 0.498 1.254 2.047 3.431 5.137 6.523 9.3 13.15 12.731 14.311

1988 0.024 0.084 0.212 0.404 0.79 1.903 2.977 4.392 7.812 12.112 13.107 12.731 14.311

1989 0.016 0.118 0.299 0.52 0.868 1.477 2.686 4.628 7.048 9.98 9.25 12.731 14.311

1990 0.026 0.145 0.398 0.705 1.182 1.719 2.458 3.565 4.71 7.801 8.956 12.731 14.311

1991 0.023 0.151 0.518 1.136 1.743 2.428 3.214 4.538 6.88 10.719 9.445 12.731 14.311

1992 0.023 0.115 0.44 0.931 1.812 2.716 3.895 5.176 6.774 9.598 12.427 12.731 14.311

1993 0.01 0.074 0.344 1.172 1.82 2.823 4.031 5.497 6.765 8.571 10.847 12.731 14.311

1994 0.012 0.051 0.235 0.753 1.42 2.413 3.825 5.416 6.631 7.63 8.112 12.731 14.311

1995 0.014 0.062 0.201 0.485 1.14 2.118 3.47 4.938 7.16 9.119 10.101 12.731 14.311

1996 0.013 0.062 0.195 0.487 0.971 2.054 3.527 5.503 7.767 10.159 10.669 12.731 14.311

1997 0.01 0.059 0.202 0.521 1.079 1.878 3.369 5.263 8.927 12.154 11.204 12.731 14.311

1998 0.008 0.048 0.217 0.533 1.161 1.939 2.945 4.574 7.423 10.367 11.738 12.731 14.311

1999 0.012 0.055 0.203 0.52 1.174 2.031 3.034 4.464 6.482 10.269 10.882 12.731 14.311

2000 0.014 0.068 0.194 0.465 1.208 1.972 3.048 4.096 5.724 7.457 9.582 12.731 14.311

2001 0.011 0.089 0.285 0.522 1.196 2.239 3.313 5.118 6.376 9.241 11.322 12.731 14.311

2002 0.013 0.063 0.251 0.605 1.189 2.138 3.333 4.766 6.859 9.333 10.186 12.731 14.311

2003 0.011 0.074 0.23 0.537 1.31 2.009 3.241 4.971 6.739 8.706 15.026 12.731 14.311

2004 0.009 0.054 0.25 0.546 1.087 2.035 2.921 4.384 6.254 8.543 9.735 12.731 14.311

2005 0.01 0.056 0.231 0.624 1.118 1.932 3.046 3.955 5.811 8.289 13.44 12.731 14.311

2006 0.013 0.065 0.256 0.602 1.201 2.009 3.114 4.427 6.03 8.037 9.928 12.731 14.311

2007 0.016 0.075 0.262 0.699 1.341 2.121 3.167 4.64 6.495 9.123 11.78 12.731 14.311

2008 0.013 0.095 0.286 0.734 1.37 2.367 3.29 4.82 6.548 8.483 8.902 12.731 14.311

2009 0.01 0.071 0.26 0.641 1.343 2.36 3.763 5.111 6.554 9.098 9.432 12.731 14.311

2010 0.014 0.059 0.257 0.589 1.183 2.052 3.181 4.8 6.759 7.859 10.008 12.731 14.311

2011 0.012 0.059 0.224 0.589 1.088 1.915 2.776 4.319 6.495 8.489 10.016 12.731 14.311

2012 0.012 0.058 0.21 0.561 1.108 1.76 2.775 4.056 6.117 8.718 11.676 12.731 14.311

2013 0.01 0.064 0.256 0.589 1.151 2.019 2.857 4.049 5.631 8.146 10.378 13.247 14.311

2014 0.007 0.054 0.22 0.588 1.146 1.827 2.835 3.828 5.142 6.953 9.015 12.731 14.311  
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Ɍɚɛɥɢɰɚ I.1.3.3. Ⱦɚɧɧɵɟ ɩɨ ɫɪɟɞɧɟɣ ɞɨɥɟ ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ ɩɨ ɜɨɡɪɚɫɬɧɵɦ 

ɝɪɭɩɩɚɦ ɢ ɝɨɞɚɦ (ɮɚɣɥ mat.txt)  

 
1 13 1984 2014

' maturity

'

1 2 3 4 5 6 7 8 9 10 11 12 13

1984 0 0 0 0.05 0.18 0.31 0.56 0.9 0.99 1 1 1 1

1985 0 0 0 0.01 0.09 0.36 0.55 0.85 0.96 0.9 1 1 1

1986 0 0 0 0.05 0.08 0.19 0.53 0.71 0.62 0.9 1 1 1

1987 0 0 0 0.01 0.07 0.18 0.22 0.46 0.5 0.75 1 1 1

1988 0 0 0 0.02 0.05 0.33 0.53 0.62 1 1 1 1 1

1989 0 0 0.008 0.003 0.029 0.228 0.547 0.705 0.915 1 1 1 1

1990 0 0 0.008 0.013 0.051 0.21 0.522 0.715 0.905 0.975 1 1 1

1991 0 0 0.001 0.032 0.075 0.305 0.708 0.861 0.957 1 1 1 1

1992 0 0 0.001 0.014 0.145 0.419 0.8 0.943 0.974 1 1 1 1

1993 0 0 0 0.028 0.087 0.368 0.704 0.931 0.972 0.994 1 1 1

1994 0 0 0.003 0.007 0.119 0.335 0.589 0.862 0.963 0.99 1 1 1

1995 0 0 0 0.003 0.061 0.372 0.624 0.781 0.96 0.979 1 1 1

1996 0 0 0 0 0.019 0.258 0.631 0.82 0.975 1 1 1 1

1997 0 0 0 0 0.012 0.14 0.607 0.83 0.946 1 1 1 1

1998 0 0 0.001 0.003 0.026 0.152 0.472 0.814 0.957 0.98 1 1 1

1999 0 0 0.002 0.002 0.014 0.187 0.544 0.847 0.965 1 1 1 1

2000 0 0 0 0.001 0.071 0.247 0.643 0.83 0.978 1 1 1 1

2001 0 0 0.003 0.003 0.065 0.359 0.624 0.819 0.952 1 1 1 1

2002 0 0 0.002 0.013 0.084 0.388 0.683 0.841 0.951 1 1 1 1

2003 0 0 0.001 0.001 0.088 0.326 0.672 0.888 0.957 1 1 1 1

2004 0 0 0.001 0.01 0.091 0.442 0.726 0.872 0.976 0.977 1 1 1

2005 0 0 0 0.004 0.068 0.397 0.716 0.892 0.967 0.991 1 1 1

2006 0 0 0 0.001 0.06 0.369 0.647 0.897 0.965 1 1 1 1

2007 0 0 0 0.004 0.072 0.343 0.723 0.876 0.976 1 1 1 1

2008 0 0 0 0.004 0.062 0.282 0.538 0.863 0.928 0.994 1 1 1

2009 0 0 0 0 0.076 0.372 0.755 0.857 0.977 0.997 0.981 1 1

2010 0 0 0 0.003 0.045 0.323 0.573 0.838 0.927 0.97 0.974 0.986 1

2011 0 0 0 0.001 0.037 0.343 0.64 0.817 0.94 0.964 0.991 0.989 1

2012 0 0 0.001 0 0.046 0.215 0.557 0.786 0.909 0.964 0.99 0.989 1

2013 0 0 0 0.002 0.008 0.154 0.486 0.753 0.908 0.981 0.989 1 1

2014 0 0 0 0.002 0.019 0.137 0.513 0.805 0.929 0.981 0.998 1 1  
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Ɍɚɛɥɢɰɚ I.1.3.4. Ɉɰɟɧɤɢ ɜɟɥɢɱɢɧɵ ɦɝɧɨɜɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ ɝɨɞɚɦ (ɮɚɣɥ mm.txt)  

 
1 13 1984 2014

' natural mortality

'

1 2 3 4 5 6 7 8 9 10 11 12 13

1984 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1985 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1986 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1987 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1988 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1989 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1990 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1991 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1992 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1993 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1994 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1995 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1996 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1997 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1998 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

1999 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2000 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2001 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2002 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2003 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2004 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2005 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2006 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2007 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2008 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2009 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2010 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2011 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2012 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2013 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2014 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2  
 

 

Ʉɪɨɦɟ ɬɨɝɨ, ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ ɱɟɬɵɪɟɯ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɴɟɦɨɤ, 

ɜɵɪɚɠɟɧɧɵɟ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɵɯ ɨɰɟɧɨɤ (ɢɥɢ ɢɧɞɟɤɫɨɜ) ɱɢɫɥɟɧɧɨɫɬɢ (ɢɥɢ 

ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɭɫɢɥɢɹ) ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ ɝɨɞɚɦ (ɬɚɛɥ. I.1.3.5- 

I.1.3.8). Ɉɬɦɟɬɢɦ, ɱɬɨ ɫɨɜɫɟɦ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɢɦɟɬɶ ɫɬɨɥɶɤɨ ɜɢɞɨɜ ɫɴɟɦɨɤ. Ⱦɥɹ 

ɩɪɢɦɟɧɟɧɢɹ ɦɨɞɟɥɢ TISVPA ɦɨɠɧɨ ɢɯ ɧɟ ɢɦɟɬɶ ɜɨɜɫɟ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɟɩɚɪɚɛɟɥɶɧɨɣ ɦɨɞɟɥɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɪɨɛɚɫɬɧɵɟ ɩɪɢɟɦɵ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ ɩɨɡɜɨɥɹɸɬ ɫɬɚɜɢɬɶ ɜɨɩɪɨɫ ɨ ɩɨɢɫɤɟ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɢ ɩɪɢ 
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ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɫɴɟɦɨɤ. ȿɫɬɟɫɬɜɟɧɧɨ, ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜɫɟɝɞɚ 

ɥɭɱɲɟ ɢɦɟɬɶ, ɱɟɦ ɧɟ ɢɦɟɬɶ. 

 

Ɍɚɛɥɢɰɚ I.1.3.5. Ⱦɚɧɧɵɟ ɫɴɟɦɨɤ 1(ɮɚɣɥ fleet1.txt) 

1984 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1985 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1986 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1987 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1988 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1989 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1990 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1991 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1992 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1993 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1994 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1995 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1996 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1997 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1998 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1999 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

2000 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

2001 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

2002 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

2003 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

2004 -1 -1 147.7 421.5 150.2 79.8 40.2 10.1 2.2 -1 -1 -1 -1

2005 -1 -1 216.6 55.8 100.9 28 15.6 5.7 1.2 -1 -1 -1 -1

2006 -1 -1 186.1 205.6 59.9 69.8 17.6 8.1 2.6 -1 -1 -1 -1

2007 -1 -1 586.2 159.2 79.1 24.6 26.9 6 2.2 -1 -1 -1 -1

2008 -1 -1 652.6 483.4 132.3 51.1 12.8 17.5 3.3 -1 -1 -1 -1

2009 -1 -1 202.3 280.6 289.6 101.7 31.9 12.7 7.3 -1 -1 -1 -1

2010 -1 -1 56.8 177 397.2 424.9 142.7 38.5 10.5 -1 -1 -1 -1

2011 -1 -1 123.6 101.5 240.2 300.4 178.4 32.3 7.7 -1 -1 -1 -1

2012 -1 -1 229.1 146.4 70 150.8 165.2 84.5 12.7 -1 -1 -1 -1

2013 -1 -1 249.1 183.6 125.7 63.2 118.2 130.2 53.8 -1 -1 -1 -1

2014 -1 -1 190 108.6 93.9 52.8 30.4 50.2 36.3 -1 -1 -1 -1  
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Ɍɚɛɥɢɰɚ I.1.3.6. Ⱦɚɧɧɵɟ ɫɴɟɦɨɤ 2 (ɮɚɣɥ fleet2.txt) 

1 13 1984 2014

' fleet 2

'

1 2 3 4 5 6 7 8 9 10 11 12 13

1984 -1 -1 1260 199 77 33 2 1 -1 -1 -1 -1 -1

1985 -1 -1 1439 641 83 19 3 -1 -1 -1 -1 -1 -1

1986 -1 -1 3911 543 157 20 5 -1 -1 -1 -1 -1 -1

1987 -1 -1 805 1733 205 36 5 -1 -1 -1 -1 -1 -1

1988 -1 -1 759 378 902 98 9 1 -1 -1 -1 -1 -1

1989 -1 -1 349 346 206 272 16 4 -1 -1 -1 -1 -1

1990 -1 -1 337 257 215 122 127 6 -1 -1 -1 -1 -1

1991 -1 -1 577 178 128 77 43 27 -1 -1 -1 -1 -1

1992 -1 -1 1401 725 158 62 39 22 -1 -1 -1 -1 -1

1993 -1 -1 3102 1474 506 93 24 16 -1 -1 -1 -1 -1

1994 -1 -1 2414 2559 767 185 24 8 -1 -1 -1 -1 -1

1995 -1 -1 1154 1372 1061 240 29 4 -1 -1 -1 -1 -1

1996 -1 -1 640 704 527 283 57 9 -1 -1 -1 -1 -1

1997 -1 -1 1813 365 259 178 86 10 -1 -1 -1 -1 -1

1998 -1 -1 1732 581 134 65 51 12 -1 -1 -1 -1 -1

1999 -1 -1 1321 1083 269 43 20 12 -1 -1 -1 -1 -1

2000 -1 -1 1828 834 382 89 11 4 -1 -1 -1 -1 -1

2001 -1 -1 1350 1096 425 151 24 3 -1 -1 -1 -1 -1

2002 -1 -1 1297 911 673 183 49 10 -1 -1 -1 -1 -1

2003 -1 -1 1725 569 447 273 76 17 -1 -1 -1 -1 -1

2004 -1 -1 621 981 247 155 45 11 -1 -1 -1 -1 -1

2005 -1 -1 1115 287 437 102 49 14 -1 -1 -1 -1 -1

2006 -1 -1 850 629 148 179 48 18 -1 -1 -1 -1 -1

2007 -1 -1 3336 910 472 130 88 20 -1 -1 -1 -1 -1

2008 -1 -1 2196 1939 586 196 68 49 -1 -1 -1 -1 -1

2009 -1 -1 1069 1608 1407 400 119 35 -1 -1 -1 -1 -1

2010 -1 -1 541 1221 1399 956 168 39 -1 -1 -1 -1 -1

2011 -1 -1 684 448 873 1241 531 79 -1 -1 -1 -1 -1

2012 -1 -1 1100 653 354 613 793 272 -1 -1 -1 -1 -1

2013 -1 -1 837 668 483 277 442 331 -1 -1 -1 -1 -1

2014 -1 -1 1829 1180 1239 619 321 389 -1 -1 -1 -1 -1  
 
Ɍɚɛɥɢɰɚ I.1.3.7. Ⱦɚɧɧɵɟ ɫɴɟɦɨɤ 3 (ɮɚɣɥ fleet3.txt) 

1 13 1984 2014

' fleet 3

'

1 2 3 4 5 6 7 8 9 10 11 12 13

1984 -1 -1 1416 204 154 157 33 13 10 -1 -1 -1 -1

1985 -1 -1 1343 684 116 77 31 3 -1 -1 -1 -1 -1

1986 -1 -1 2049 502 174 14 30 7 -1 -1 -1 -1 -1

1987 -1 -1 355 578 109 40 3 -1 1 -1 -1 -1 -1

1988 -1 -1 344 214 670 166 32 5 2 -1 -1 -1 -1

1989 -1 -1 206 262 269 668 73 6 3 -1 -1 -1 -1

1990 -1 -1 346 293 339 367 500 37 2 -1 -1 -1 -1

1991 -1 -1 658 215 184 284 254 824 43 -1 -1 -1 -1

1992 -1 -1 1911 1131 354 255 252 277 442 -1 -1 -1 -1

1993 -1 -1 4045 2175 895 225 119 94 39 -1 -1 -1 -1

1994 -1 -1 1598 2166 1040 290 44 43 30 -1 -1 -1 -1

1995 -1 -1 705 872 891 446 65 11 4 -1 -1 -1 -1

1996 -1 -1 517 497 422 499 205 22 5 -1 -1 -1 -1

1997 -1 -1 1826 424 338 340 247 49 7 -1 -1 -1 -1

1998 -1 -1 964 454 122 112 187 92 10 -1 -1 -1 -1

1999 -1 -1 1589 1457 493 129 69 52 12 -1 -1 -1 -1

2000 -1 -1 1716 816 573 198 24 8 6 -1 -1 -1 -1

2001 -1 -1 1122 1043 661 345 95 12 5 -1 -1 -1 -1

2002 -1 -1 1144 1315 1445 643 212 38 5 -1 -1 -1 -1

2003 -1 -1 928 327 451 468 222 88 22 -1 -1 -1 -1

2004 -1 -1 337 661 299 432 172 75 18 -1 -1 -1 -1

2005 -1 -1 591 157 381 169 155 88 24 -1 -1 -1 -1

2006 -1 -1 371 318 130 426 137 75 35 -1 -1 -1 -1

2007 -1 -1 3061 1410 754 246 329 58 28 -1 -1 -1 -1

2008 -1 -1 1783 1405 495 401 133 260 37 -1 -1 -1 -1

2009 -1 -1 1219 1759 1949 709 375 111 88 -1 -1 -1 -1

2010 -1 -1 291 824 1587 2843 656 226 61 -1 -1 -1 -1

2011 -1 -1 527 381 828 2244 1547 309 108 -1 -1 -1 -1

2012 -1 -1 850 710 575 1194 2249 1756 209 -1 -1 -1 -1

2013 -1 -1 1178 918 679 529 1354 1751 977 -1 -1 -1 -1

2014 -1 -1 1542 1193 996 965 362 1112 663 -1 -1 -1 -1  
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Ɍɚɛɥɢɰɚ I.1.3.8. Ⱦɚɧɧɵɟ ɫɴɟɦɨɤ 4 (ɮɚɣɥ fleet4.txt) 

1 13 1984 2014

' fleet 4

'

1 2 3 4 5 6 7 8 9 10 11 12 13

1984 -1 -1 1189 700 489 357 154 69 61 -1 -1 -1 -1

1985 -1 -1 1188 1592 1068 365 165 37 8 -1 -1 -1 -1

1986 -1 -1 1622 1532 1493 481 189 42 2 -1 -1 -1 -1

1987 -1 -1 557 3076 900 701 184 60 25 -1 -1 -1 -1

1988 -1 -1 993 938 2879 583 260 47 24 -1 -1 -1 -1

1989 -1 -1 490 978 1062 1454 1167 299 112 -1 -1 -1 -1

1990 -1 -1 167 487 627 972 1538 673 153 -1 -1 -1 -1

1991 -1 -1 1077 484 532 583 685 747 98 -1 -1 -1 -1

1992 -1 -1 675 308 239 273 218 175 25 -1 -1 -1 -1

1993 -1 -1 1604 1135 681 416 354 87 3 -1 -1 -1 -1

1994 -1 -1 1363 1309 1019 354 128 49 21 -1 -1 -1 -1

1995 -1 -1 589 1065 1395 849 251 83 19 -1 -1 -1 -1

1996 -1 -1 733 784 1035 773 348 132 19 -1 -1 -1 -1

1997 -1 -1 1342 835 613 602 348 116 32 -1 -1 -1 -1

1998 -1 -1 2028 1363 788 470 259 130 48 -1 -1 -1 -1

1999 -1 -1 1587 2072 980 301 123 94 42 -1 -1 -1 -1

2000 -1 -1 1839 1286 1786 773 114 52 23 -1 -1 -1 -1

2001 -1 -1 1224 1557 1290 1061 304 50 14 -1 -1 -1 -1

2002 -1 -1 980 1473 1473 896 600 182 29 -1 -1 -1 -1

2003 -1 -1 1246 1057 1166 1203 535 241 40 -1 -1 -1 -1

2004 -1 -1 329 1576 880 1111 776 279 93 -1 -1 -1 -1

2005 -1 -1 1408 631 1832 744 605 244 88 -1 -1 -1 -1

2006 -1 -1 927 1613 777 1801 662 342 161 -1 -1 -1 -1

2007 -1 -1 2579 1617 1903 846 1525 553 226 -1 -1 -1 -1

2008 -1 -1 2203 3088 1635 1472 830 863 291 -1 -1 -1 -1

2009 -1 -1 974 2317 3687 2016 1175 620 413 -1 -1 -1 -1

2010 -1 -1 543 1385 3668 2698 1455 603 446 -1 -1 -1 -1

2011 -1 -1 882 508 1432 3065 3300 917 439 -1 -1 -1 -1

2012 -1 -1 815 1114 839 2122 3358 1878 432 -1 -1 -1 -1

2013 -1 -1 747 1174 1177 884 2349 3132 1367 -1 -1 -1 -1

2014 -1 -1 1399 1368 1725 1483 1111 1929 1297 -1 -1 -1 -1  
 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɩɨɦɟɳɚɟɦ ɮɚɣɥɵ ɫ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɩɚɩɤɭ 

C:\vbisvpa\demo. ɉɪɢ ɷɬɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɡɚɩɭɫɤɚɸɳɢɟ ɮɚɣɥɵ ɧɚɯɨɞɹɬɫɹ 

ɜ ɩɚɩɤɟ C:\vbisvpa. 

Ɋɚɫɱɟɬɵ ɩɨ ɦɨɞɟɥɢ ɧɚɱɢɧɚɟɦ ɫ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬ ɟɟ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ.  

Ɋɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬ ɦɨɞɟɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɟɫɦɟɳɟɧɧɨɫɬɶ ɨɩɢɫɚɧɢɹ 

ɦɨɞɟɥɶɸ ɥɨɝɚɪɢɮɦɨɜ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɢ 

ɩɪɟɞɩɨɥɚɝɚɸɳɢɣ ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ ɤɚɤ ɜ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ, 

ɬɚɤ ɢ ɜ ɫɟɩɚɪɚɛɟɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. ȿɫɬɟɫɬɜɟɧɧɨ, ɜ 

ɞɚɧɧɵɯ ɫɴɟɦɨɤ ɬɚɤɠɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ. Ɋɚɫɲɢɪɟɧɧɨɟ 

ɫɟɩɚɪɚɛɟɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɪɢɦɟɧɢɦɨ ɞɥɹ 

ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ 3-12, ɩɨɫɤɨɥɶɤɭ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ, ɜ ɫɚɦɵɯ ɦɥɚɞɲɢɯ ɢ 

ɫɚɦɵɯ ɫɬɚɪɲɢɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩɚɯ ɨɲɢɛɤɢ ɜ ɞɚɧɧɵɯ ɡɚɦɟɬɧɨ ɛɨɥɶɲɟ, ɱɬɨ 
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ɫɧɢɠɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɰɟɧɨɤ ɩɪɢ ɢɯ ɜɤɥɸɱɟɧɢɢ ɜ ɞɢɚɩɚɡɨɧ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, 

ɞɥɹ ɤɨɬɨɪɵɯ ɨɰɟɧɢɜɚɟɬɫɹ ɡɚɜɢɫɹɳɢɣ ɨɬ ɩɨɤɨɥɟɧɢɹ ɩɚɪɚɦɟɬɪ ɜ ɫɟɩɚɪɚɛɟɥɶɧɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. 

ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɫɴɟɦɤɚ 1 ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɟɪɟɞɢɧɟ ɝɨɞɚ, ɚ ɨɫɬɚɥɶɧɵɟ 

ɫɴɟɦɤɢ – ɜ ɤɨɧɰɟ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɜ ɤɨɥɨɧɤɟ «time (0-1)» ɜ ɡɚɩɭɫɤɚɸɳɟɣ 

ɮɨɪɦɟ ɜɵɫɬɚɜɥɹɟɦ ɞɨɥɢ ɨɬ ɧɚɱɚɥɚ ɝɨɞɚ: 0,5 ɞɥɹ ɩɟɪɜɵɯ ɫɴɟɦɨɤ ɢ 0,9 ɞɥɹ 

ɨɫɬɚɥɶɧɵɯ ɬɪɟɯ. ɉɪɢ ɷɬɨɦ ɜ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɴɟɦɤɢ 

ɨɩɢɫɵɜɚɸɬ ɜɟɫɶ ɡɚɩɚɫ (ɜɤɥɸɱɚɹ ɟɝɨ ɩɨɥɨɜɨɡɪɟɥɭɸ ɢ ɧɟɩɨɥɨɜɨɡɪɟɥɭɸ ɱɚɫɬɢ). 

Ⱦɥɹ ɩɟɪɜɨɝɨ ɩɪɨɝɨɧɚ ɦɨɞɟɥɢ ɤɚɤ ɞɥɹ ɞɚɧɧɵɯ ɫɴɟɦɨɤ, ɬɚɤ ɢ ɞɥɹ 

ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ ɜ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɛɥɢɡɨɫɬɢ ɜɵɛɟɪɟɦ ɩɪɨɫɬɟɣɲɢɣ 

ɜɚɪɢɚɧɬ, ɩɪɟɞɩɨɥɚɝɚɸɳɢɣ ɥɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɲɢɛɨɤ  ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɟɬɨɞɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ – ɫɭɦɦɭ ɤɜɚɞɪɚɬɨɜ 

ɨɫɬɚɬɤɨɜ ɜ ɥɨɝɚɪɢɮɦɚɯ ɭɥɨɜɨɜ – ɞɥɹ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ, ɢ 

ɫɭɦɦɵ ɤɜɚɞɪɚɬɨɜ ɨɫɬɚɬɤɨɜ ɜ ɥɨɝɚɪɢɮɦɚɯ ɱɢɫɥɟɧɧɨɫɬɢ – ɞɥɹ ɞɚɧɧɵɯ ɫɴɟɦɨɤ. 

Ɇɨɞɟɥɶ ɡɚɩɭɫɤɚɟɦ ɜ ɪɟɠɢɦɟ ɫɤɚɧɢɪɨɜɚɧɢɹ («To scan»). ɂɧɬɟɪɟɫɭɸɳɢɟ 

ɧɚɫ ɡɧɚɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ 

ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ (ɩɨɫɥɟɞɧɢɣ ɝɨɞ ɦɚɫɫɢɜɚ 

ɞɚɧɧɵɯ) ɜɵɜɨɞɹɬɫɹ ɜ ɮɚɣɥ minim.out (ɬɚɛɥ. I.1.3.9). 
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Ɍɚɛɥɢɰɚ I.1.3.9. Ɋɚɫɩɟɱɚɬɤɚ ɮɚɣɥɚ minim.out (ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ) 

f(term) SSB(yearmax) MC k_for_M(a) err.for_C(a,y) err.for_a/ind. 1 err.for_a/ind. 2 err.for_a/ind. 3 err.for_a/ind. 4 TOTAL_LOSSFUN

1 6103194.23 0 0 21.41219 20.01552 37.71863 72.30203 101.48903 252.93741

1.25 4886053.27 0 0 20.95101 16.33248 33.90436 67.56653 92.05584 230.81022

1.5 4073962 0 0 20.61135 14.02348 32.32747 65.42619 86.07561 218.46409

1.75 3493518.27 0 0 20.35025 12.57744 32.05296 64.80017 82.20423 211.98505

2 3057951.17 0 0 20.14324 11.70913 32.59169 65.12263 79.71631 209.283

2.25 2719023.19 0 0 19.97524 11.2462 33.66509 66.07099 78.18527 209.14279

2.5 2447775.65 0 0 19.83642 11.07831 35.10467 67.44987 77.34409 210.81335

2.75 2225770.75 0 0 19.72004 11.13167 36.804 69.13565 77.01767 213.80904

3 2040711.71 0 0 19.62134 11.35529 38.69376 71.04769 77.08709 217.80518

3.25 1884081.53 0 0 19.53685 11.71303 40.72801 73.13239 77.46943 222.57972

3.5 1749795.28 0 0 19.46396 12.17881 42.87608 75.35394 78.10589 227.97868

3.75 1633388.75 0 0 19.40067 12.73362 45.11784 77.68874 78.95439 233.89527

4 1531513.02 0 0 19.34545 13.36358 47.44062 80.12195 79.98495 240.25655

4.25 1441606.47 0 0 19.29708 14.05864 49.83738 82.64538 81.17665 247.01513

4.5 1361676.29 0 0 19.25455 14.81178 52.3056 85.25617 82.51574 254.14385

4.75 1290148.95 0 0 19.21709 15.61844 54.8466 87.95612 83.99446 261.63271

5 1225765.04 0 0 19.18403 16.47626 57.46537 90.75152 85.61044 269.48763

2.25 2719023.19 0 0 19.97524 11.2462 33.66509 66.07099 78.18527 209.14279  
 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɪɨɮɢɥɢ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɠɧɨ ɢɡɨɛɪɚɡɢɬɶ 

ɝɪɚɮɢɱɟɫɤɢ, ɩɪɨɢɦɩɨɪɬɢɪɨɜɚɜ ɷɬɨɬ ɮɚɣɥ ɜ ɷɥɟɤɬɪɨɧɧɵɟ ɬɚɛɥɢɰɵ (ɫɦ. ɪɢɫ. 

I.1.3.1). 



45 
 

19

19.2

19.4

19.6

19.8

20

20.2

20.4

20.6

20.8

21

0 1000 2000 3000 4000 5000

S
U

M
(l

n
C

a,
y

-l
n

C
a,

yt
h

.)̂
2 

.

SSB(2014), ɦɥɧ.ɬ.

ɜɨɡɪ. ɫɨɬɚɜ ɭɥɨɜɨɜ

11

12

13

14

15

16

17

18

19

20

0 1000 2000 3000 4000 5000

S
U

M
(l

n
N

a,
y
-l

n
N

a,
yt

h
.)

^2
 .

SSB(2014), ɦɥɧ.ɬ.

ɫɴеɦɤɢ 1

30

32

34

36

38

40

42

44

46

48

50

0 1000 2000 3000 4000 5000

S
U

M
(l

n
N

a,
y

-l
n

N
a,

yt
h

.)
^2

 .

SSB(2014), ɦɥɧ.ɬ.

ɫɴеɦɤɢ 2

60

65

70

75

80

85

90

0 1000 2000 3000 4000 5000

S
U

M
(l

n
N

a,
y

-l
n

N
a,

yt
h

.)
^2

 .

SSB(2014), ɦɥɧ.ɬ.

ɫɴеɦɤɢ 3

75

77

79

81

83

85

87

89

0 1000 2000 3000 4000 5000

S
U

M
(l

n
N

a,
y-

ln
N

a,
yt

h
.)

^2
 .

SSB(2014), ɦɥɧ.ɬ.

ɫɴеɦɤɢ 4

200

210

220

230

240

250

260

270

0 1000 2000 3000 4000 5000

ɫɭ
ɦɦ

ɚ 
ɤɨ

ɦɩ
ɨɧ

еɧ
ɬ.

SSB(2014), ɦɥɧ.ɬ.

Оɛɳɚя ɰеɥеɜɚя ɮɭɧɰɢя

 

Ɋɢɫ. I.1.3.1. ɉɪɨɮɢɥɢ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ 

 
Ʉɚɤ ɦɨɠɧɨ ɜɢɞɟɬɶ ɢɡ ɪɢɫ. I.1.3.1, ɞɚɧɧɵɟ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɨɩɰɢɹɯ ɧɟ ɞɚɸɬ ɦɢɧɢɦɭɦɚ, ɚ ɫɴɟɦɤɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɫɬɟɩɟɧɢ ɩɪɨɬɢɜɨɪɟɱɚɬ ɞɪɭɝ ɞɪɭɝɭ: ɫɴɟɦɤɢ 1 ɢ 4 ɝɨɜɨɪɹɬ ɨ ɜɟɥɢɱɢɧɟ ɛɢɨɦɚɫɫɵ 

ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ ɨɤɨɥɨ 2 ɦɥɧ ɬ., ɚ ɫɴɟɦɤɢ 2 ɢ 3 - ɨɤɨɥɨ 

3,5 ɦɥɧ ɬ. 

ɇɚɩɨɦɧɢɦ, ɱɬɨ ɜ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɵ ɨɫɧɨɜɵɜɚɥɢɫɶ 

ɧɚ «ɤɥɚɫɫɢɱɟɫɤɨɦ» ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɬɨɦ, ɱɬɨ ɨɫɬɚɬɤɢ ɦɨɝɭɬ 

ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶɫɹ ɥɨɝɧɨɪɦɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ. ȼ ɠɢɡɧɢ ɬɚɤɨɟ 

ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɪɟɞɤɨ ɩɪɢɦɟɧɢɦɨ, ɩɨɫɤɨɥɶɤɭ ɪɟɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɪɚɤɬɢɱɟɫɤɢ 

ɜɫɟɝɞɚ ɫɨɞɟɪɠɚɬ ɪɟɡɤɨ ɜɵɞɟɥɹɸɳɢɟɫɹ ɡɧɚɱɟɧɢɹ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɲɢɛɤɢ 

ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɥɨɯɨ ɜɩɢɫɵɜɚɸɬɫɹ ɜ ɜɵɛɪɚɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɨɰɟɧɤɢ ɨɩɬɢɦɭɦɨɜ ɦɨɝɭɬ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢ ɢɫɤɚɠɚɬɶɫɹ. 

ɑɚɫɬɨ ɫɩɪɚɜɢɬɶɫɹ ɫ ɬɚɤɨɣ ɫɢɬɭɚɰɢɟɣ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɨɥɟɟ 

ɪɨɛɚɫɬɧɨɣ ɦɟɪɵ ɛɥɢɡɨɫɬɢ, ɫɜɨɛɨɞɧɨɣ ɨɬ ɩɨɫɬɭɥɢɪɨɜɚɧɢɹ ɜɢɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
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ɨɫɬɚɬɤɨɜ. Ɉɞɧɢɦ ɢɡ ɩɨɩɭɥɹɪɧɵɯ ɩɪɢɦɟɪɨɜ ɬɚɤɨɣ ɦɟɪɵ ɛɥɢɡɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɚɛɫɨɥɸɬɧɨɟ ɦɟɞɢɚɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ (ɦɟɞɢɚɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ 

ɨɬɤɥɨɧɟɧɢɣ ɨɫɬɚɬɤɨɜ ɨɬ ɢɯ ɦɟɞɢɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ), ɨɛɨɡɧɚɱɚɟɦɨɟ ɤɚɤ AMD. 

ɉɪɢɦɟɧɢɦ ɷɬɭ ɦɟɪɭ ɛɥɢɡɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ (ɫɦ. 

ɪɢɫ. I.1.3.2.) Ʉɚɤ ɦɨɠɧɨ ɜɢɞɟɬɶ ɢɡ ɪɢɫɭɧɤɚ, ɬɟɩɟɪɶ ɞɚɧɧɵɟ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 

ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɞɚɸɬ ɭɜɟɪɟɧɧɵɣ ɨɩɬɢɦɭɦ, ɚ ɩɨɥɨɠɟɧɢɹ ɨɩɬɢɦɭɦ ɞɥɹ ɪɹɞɚ 

ɫɴɟɦɨɤ ɡɚɦɟɬɧɨ ɫɛɥɢɡɢɥɢɫɶ. Ɉɬɦɟɬɢɦ, ɩɪɚɜɞɚ, ɩɨɹɜɥɟɧɢɟ ɩɚɪɚɡɢɬɧɵɯ 

ɥɨɤɚɥɶɧɵɯ ɦɢɧɢɦɭɦɨɜ ɞɥɹ ɫɴɟɦɨɤ, ɨɞɧɚɤɨ ɬɚɤɨɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɞɚɧɧɵɯ ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɦɚɫɫɢɜɚ. Ɂɚɦɟɬɢɦ, ɱɬɨ 

ɠɟɥɚɧɢɟ ɩɨɥɭɱɢɬɶ ɨɬɞɟɥɶɧɵɣ ɨɩɬɢɦɭɦ ɬɨɥɶɤɨ ɨɬ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 

ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɦɤɚɯ ɩɨɡɢɰɢɢ, ɱɬɨ ɞɚɧɧɵɟ ɭɥɨɜɨɜ ɫ ɜɨɡɪɚɫɬɧɨɣ 

ɫɬɪɭɤɬɭɪɨɣ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɫɜɨɟɝɨ ɪɨɞɚ ɫɴɟɦɤɚ, ɩɪɢ ɷɬɨɦ ɱɚɫɬɨ 

ɧɚɢɛɨɥɟɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɚɹ. 
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Ɋɢɫ. I.1.3.2. Ʉɨɦɩɨɧɟɧɬɵ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɦɨɞɟɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɪɨɛɚɫɬɧɵɯ ɦɟɪ ɛɥɢɡɨɫɬɢ 
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Ȼɨɥɟɟ-ɦɟɧɟɟ ɨɩɪɟɞɟɥɢɜɲɢɫɶ ɫ ɜɵɛɨɪɨɦ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ, ɡɚɩɭɫɤɚɟɦ 

ɦɨɞɟɥɶ ɜ ɪɟɠɢɦɟ ɬɨɱɧɨɣ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ («to find precise solution») ɢ 

ɩɨɥɭɱɚɟɦ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ (output.out). 

ȼɵɯɨɞɧɨɣ ɮɚɣɥ ɫɨɞɟɪɠɢɬ: 

– ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɩɨ ɮɥɨɬɚɦ ɢ ɜɨɡɪɚɫɬɧɵɦ 

ɝɪɭɩɩɚɦ: 
Age\fleet 1 2 3 4

3 0.00043 0.00309 0.00241 0.00261

4 0.00046 0.00265 0.00237 0.00426

5 0.00047 0.00223 0.00273 0.0069

6 0.00047 0.00179 0.00387 0.01029

7 0.00046 0.00126 0.00432 0.01495

8 0.00043 0.00102 0.00469 0.01682

9 0.00029 1 0.00435 0.01437

10 1 1 1 1

11 1 1 1 1

12 1 1 1 1

13 1 1 1 1  
 

– ɨɰɟɧɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ: 
Estimates of s(a,y)

Year\age

3 4 5 6 7 8 9 10 11 12 13

1984 0.00418 0.02519 0.06614 0.08792 0.12187 0.12054 0.10939 0.08017 0.15401 0.11529 0.11529

1985 0.00488 0.02459 0.05911 0.09912 0.10963 0.13215 0.11874 0.10941 0.07282 0.15416 0.1154

1986 0.00489 0.02997 0.06015 0.09238 0.12889 0.12397 0.13576 0.12386 0.10364 0.07602 0.12047

1987 0.00532 0.02757 0.06731 0.08631 0.11028 0.1338 0.11691 0.13 0.10771 0.09932 0.11545

1988 0.00505 0.03074 0.06345 0.09895 0.10556 0.1173 0.12929 0.11471 0.11583 0.10576 0.11336

1989 0.00497 0.02919 0.07083 0.09338 0.12116 0.1124 0.11346 0.12699 0.10231 0.11386 0.11144

1990 0.00466 0.02899 0.06781 0.10511 0.11528 0.13008 0.10963 0.11237 0.11421 0.10141 0.11045

1991 0.00441 0.02686 0.06652 0.0994 0.12818 0.12226 0.12533 0.10726 0.09983 0.11182 0.10814

1992 0.00437 0.02576 0.06255 0.09896 0.12303 0.13797 0.11956 0.12444 0.09671 0.0992 0.10745

1993 0.00402 0.02538 0.05962 0.09248 0.12173 0.13161 0.13408 0.11797 0.1115 0.0955 0.10611

1994 0.00397 0.02338 0.05879 0.08824 0.11387 0.13035 0.12803 0.13244 0.10582 0.11023 0.1049

1995 0.00402 0.02354 0.05531 0.08887 0.11097 0.12453 0.12951 0.12916 0.12133 0.10684 0.10591

1996 0.00466 0.02378 0.05554 0.08335 0.11142 0.12098 0.12334 0.13025 0.11796 0.12212 0.1066

1997 0.00485 0.02797 0.05684 0.0848 0.10588 0.12307 0.12141 0.12568 0.12052 0.12029 0.1087

1998 0.005 0.02879 0.0662 0.08595 0.10668 0.11583 0.12232 0.12253 0.11518 0.12173 0.10979

1999 0.00461 0.02952 0.06777 0.09956 0.10753 0.11607 0.1145 0.12278 0.11168 0.1157 0.11028

2000 0.0031 0.02703 0.06896 0.10112 0.12359 0.11609 0.11384 0.11403 0.11103 0.1113 0.10991

2001 0.00382 0.01822 0.06331 0.10315 0.12585 0.13376 0.11414 0.11365 0.10337 0.11093 0.10981

2002 0.00464 0.02264 0.04308 0.09561 0.12961 0.13751 0.13278 0.11505 0.10403 0.10428 0.11077

2003 0.0054 0.02736 0.05323 0.0647 0.11946 0.14083 0.13574 0.13309 0.10472 0.10435 0.11111

2004 0.00524 0.03169 0.06403 0.07956 0.08046 0.12919 0.13836 0.13542 0.12057 0.10455 0.11093

2005 0.0053 0.03046 0.07336 0.09469 0.09789 0.0861 0.12558 0.13657 0.12138 0.1191 0.10958

2006 0.00478 0.03097 0.07094 0.10915 0.11721 0.10538 0.0842 0.12471 0.12315 0.12062 0.1089

2007 0.00411 0.02789 0.07209 0.10547 0.13502 0.12609 0.10298 0.08355 0.11237 0.1223 0.10814

2008 0.00302 0.02412 0.06528 0.10778 0.13119 0.14605 0.1239 0.10276 0.07571 0.11221 0.10799

2009 0.00237 0.01785 0.05679 0.09821 0.1349 0.14279 0.14441 0.12441 0.09369 0.07607 0.10851

2010 0.00246 0.01379 0.04135 0.08405 0.12092 0.14444 0.13889 0.14264 0.11158 0.09261 0.10726

2011 0.00249 0.01485 0.03313 0.06343 0.10727 0.1342 0.14563 0.1422 0.1326 0.11432 0.10989

2012 0.00314 0.01546 0.03677 0.05241 0.08349 0.12279 0.13956 0.15378 0.13635 0.14013 0.11613

2013 0.00507 0.02002 0.03928 0.05969 0.07077 0.09805 0.13099 0.15118 0.15126 0.14781 0.12589

2014 0.00446 0.02624 0.06149 0.09206 0.11467 0.12421 0.12224 0.12214 0.11083 0.11083 0.11083  
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– ɨɰɟɧɤɢ g-ɮɚɤɬɨɪɨɜ: 
 

Estimates of generation-factors gfactor(a,y)

Year\age

3 4 5 6 7 8 9 10 11 12 13

1984 0.90583 0.92917 1.04077 0.92411 1.02835 0.93896 0.86587 0.6351 1.34458 1.0065 1.0065

1985 1.05762 0.90583 0.92917 1.04077 0.92411 1.02835 0.93896 0.86587 0.6351 1.34458 1.0065

1986 1.01534 1.05762 0.90583 0.92917 1.04077 0.92411 1.02835 0.93896 0.86587 0.6351 1.0065

1987 1.15307 1.01534 1.05762 0.90583 0.92917 1.04077 0.92411 1.02835 0.93896 0.86587 1.0065

1988 1.11379 1.15307 1.01534 1.05762 0.90583 0.92917 1.04077 0.92411 1.02835 0.93896 1.0065

1989 1.11593 1.11379 1.15307 1.01534 1.05762 0.90583 0.92917 1.04077 0.92411 1.02835 1.0065

1990 1.05596 1.11593 1.11379 1.15307 1.01534 1.05762 0.90583 0.92917 1.04077 0.92411 1.0065

1991 1.01925 1.05596 1.11593 1.11379 1.15307 1.01534 1.05762 0.90583 0.92917 1.04077 1.0065

1992 1.01677 1.01925 1.05596 1.11593 1.11379 1.15307 1.01534 1.05762 0.90583 0.92917 1.0065

1993 0.94749 1.01677 1.01925 1.05596 1.11593 1.11379 1.15307 1.01534 1.05762 0.90583 1.0065

1994 0.94523 0.94749 1.01677 1.01925 1.05596 1.11593 1.11379 1.15307 1.01534 1.05762 1.0065

1995 0.94855 0.94523 0.94749 1.01677 1.01925 1.05596 1.11593 1.11379 1.15307 1.01534 1.0065

1996 1.09392 0.94855 0.94523 0.94749 1.01677 1.01925 1.05596 1.11593 1.11379 1.15307 1.0065

1997 1.11487 1.09392 0.94855 0.94523 0.94749 1.01677 1.01925 1.05596 1.11593 1.11379 1.0065

1998 1.13824 1.11487 1.09392 0.94855 0.94523 0.94749 1.01677 1.01925 1.05596 1.11593 1.0065

1999 1.04588 1.13824 1.11487 1.09392 0.94855 0.94523 0.94749 1.01677 1.01925 1.05596 1.0065

2000 0.7056 1.04588 1.13824 1.11487 1.09392 0.94855 0.94523 0.94749 1.01677 1.01925 1.0065

2001 0.86902 0.7056 1.04588 1.13824 1.11487 1.09392 0.94855 0.94523 0.94749 1.01677 1.0065

2002 1.04707 0.86902 0.7056 1.04588 1.13824 1.11487 1.09392 0.94855 0.94523 0.94749 1.0065

2003 1.21452 1.04707 0.86902 0.7056 1.04588 1.13824 1.11487 1.09392 0.94855 0.94523 1.0065

2004 1.18174 1.21452 1.04707 0.86902 0.7056 1.04588 1.13824 1.11487 1.09392 0.94855 1.0065

2005 1.20935 1.18174 1.21452 1.04707 0.86902 0.7056 1.04588 1.13824 1.11487 1.09392 1.0065

2006 1.09671 1.20935 1.18174 1.21452 1.04707 0.86902 0.7056 1.04588 1.13824 1.11487 1.0065

2007 0.94953 1.09671 1.20935 1.18174 1.21452 1.04707 0.86902 0.7056 1.04588 1.13824 1.0065

2008 0.69941 0.94953 1.09671 1.20935 1.18174 1.21452 1.04707 0.86902 0.7056 1.04588 1.0065

2009 0.54684 0.69941 0.94953 1.09671 1.20935 1.18174 1.21452 1.04707 0.86902 0.7056 1.0065

2010 0.57447 0.54684 0.69941 0.94953 1.09671 1.20935 1.18174 1.21452 1.04707 0.86902 1.0065

2011 0.56606 0.57447 0.54684 0.69941 0.94953 1.09671 1.20935 1.18174 1.21452 1.04707 1.0065

2012 0.67613 0.56606 0.57447 0.54684 0.69941 0.94953 1.09671 1.20935 1.18174 1.21452 1.0065

2013 1.0065 0.67613 0.56606 0.57447 0.54684 0.69941 0.94953 1.09671 1.20935 1.18174 1.0065

2014 1.0065 1.0065 1.0065 1.0065 1.0065 1.0065 1.0065 1.0065 1.0065 1.0065 1.0065  
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– ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɵ ɜɫɟɝɨ ɡɚɩɚɫɚ, ɚ ɬɚɤɠɟ ɛɢɨɦɚɫɫɵ 

ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ ɢ ɧɚ ɦɨɦɟɧɬ ɧɟɪɟɫɬɚ (ɜ ɩɪɢɦɟɪɟ ɩɪɢɦɟɦ 

ɦɨɦɟɧɬ ɩɢɤɚ ɧɟɪɟɫɬɚ ɡɚ ɫɟɪɟɞɢɧɭ ɝɨɞɚ): 

Year Tot.Stock_(in_N)Tot.Stock_(in_W) SSB SSB_at_sp.time

1984 673021 835220.6 259263.9 173467.7

1985 1040637 983305.7 217647.2 150157.3

1986 1739753 1316387 189402 127616.1

1987 1527601 1203036 128732.1 84270.99

1988 1173379 1023004 223236.2 144638.3

1989 868163.1 948729.3 250916.1 180304.8

1990 761200.9 983048.4 330287.6 270055.8

1991 935089.9 1554252 717662.9 583188.3

1992 1442579 1936799 917753.9 689027.2

1993 1844061 2359958 783510.2 573549.5

1994 1872722 2108623 618710.3 420727.2

1995 1556456 1803663 574224.5 397568.2

1996 1266195 1715988 632047.2 433965.9

1997 1265250 1581091 655658.9 382107

1998 1377618 1213272 405448.1 230074.2

1999 1327673 1091006 271582.3 168555.4

2000 1350261 1099961 242765.6 165330.7

2001 1350253 1331216 371640.3 259444.5

2002 1315855 1423116 481936.6 347064.1

2003 1534232 1520947 530835.2 401997.3

2004 1344847 1529278 647817.5 489620.1

2005 1341753 1552835 648603.5 481493.9

2006 1409291 1576833 681310.3 510553.8

2007 2246583 1931364 733314.1 574201.3

2008 2946691 2659789 725791.2 594141.1

2009 3111592 3444909 1095928 902619.8

2010 2696494 3772838 1278246 1043931

2011 2369241 3930680 1844839 1514151

2012 2162419 4048022 2178180 1795867

2013 1981616 4247933 2535816 2073549

2014 1944223 3836464 2523067 2028481  
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– ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨ ɝɨɞɚɦ ɢ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ: 
Abundancein numbers by ages and years

Year\age

3 4 5 6 7 8 9 10 11 12 13

1984 347438.7 129206.4 101008 46133.59 25614.35 12652.03 8678.09 1548.95 339.82 276.41 124.65

1985 577553.4 278166.2 92226.7 58399.87 19956.6 7372.15 3501.76 2598.49 667.01 53.54 141.07

1986 997837.8 456220.5 193997.3 52476.21 26779.72 7175.76 2312.4 1295.72 1142.6 381.08 134.38

1987 287351.1 793523.1 312625.4 100450.8 21609.58 8274.43 2123.14 662.49 385.63 432.15 163.77

1988 207116.8 225468.1 536154.4 159726.7 36089.58 6026.52 1798.49 638.09 130.35 124.96 104.75

1989 177757.4 162685.4 157329.5 293089.2 63749.46 11263.26 1680.01 369.92 145.34 29.27 64.41

1990 225995.7 141682.8 116944.5 93669.27 151819.2 25596.28 4579.72 677.11 106.95 72.02 57.31

1991 389242.7 183185.1 108754 82372.62 59330.23 94056.35 14779.65 2895.37 404.19 51.81 17.86

1992 763033.8 314835.1 140433.3 74866.07 50761.18 32925.79 54933.42 8609.59 1872.23 269.32 39.42

1993 800511.9 610250.6 230439.9 90369.9 40483.63 24487.7 14467.5 27355.74 4325.15 1136.1 233.24

1994 538698.6 645773.5 454217.3 139233.3 46087.47 18360.98 10440.14 5796.25 11809.1 2000.75 304.26

1995 291411.9 433720.4 470765.8 269583.6 62431.04 13898.87 5444.93 3059.19 1564.07 4018.32 557.38

1996 277882.6 234010.3 315085.3 280484.5 126581.8 22783.03 4477.49 1637.81 915.82 428.47 1907.98

1997 491021.1 221481 167622.9 186919.9 137415.4 49648.74 8105.05 1574.02 494.33 323.62 643.94

1998 620640.1 390318.9 149599.4 83793.62 75662.92 43787.15 11325.74 1903.32 297.24 100.68 189.29

1999 446825.9 485914 251878 74303.35 31932.48 23317.25 10446.72 2427.5 430.73 68.1 128.61

2000 488233.8 357685.6 329926 125676.4 28631.27 10795.98 6164.23 2401.8 548.85 143.8 53.33

2001 444944.3 394559.4 258153 181637 54661.8 10011.17 3503.85 1765.87 747.48 190.4 79.2

2002 398433.2 358909.3 294220 153220.2 84281.1 21056.13 3352.37 1363.6 608.58 320.45 90.5

2003 643204 322126.8 266647.8 187125.2 72629.67 32651.61 7511.46 1239.43 617.6 294 185.02

2004 259929.5 518343.7 241519.2 169761.5 105607.2 31552.61 13740.91 3337.79 552.15 342.56 160.15

2005 444044.9 209667.7 380138.9 149674.7 88106.71 51583.87 11657.84 5292.51 1241.04 220.04 124.36

2006 546402.1 356843.8 151551.3 212455.7 70693.54 38384.19 25629.31 4287.46 1947.97 499.78 595.77

2007 1293912 439374 253632.3 91650.6 101723.4 30829.29 18145.13 14280.92 1848.02 869.49 317.41

2008 1282862 1041430 325258.2 157788.5 51449.29 50796.89 15527.53 10668.73 9504.51 1028.09 377.88

2009 856217.9 1043013 806726.9 228784.1 98126.2 29759.83 26085.95 8615.27 6916.72 6782.75 563.67

2010 348028.1 697053.3 820348.3 582731.8 146957.9 59136.59 16902.91 14201.23 5234.24 4689.33 1210.65

2011 381449.3 283321.2 554197.2 614614.4 394867.6 86726.64 32491.47 9428.28 7749.5 2478.97 1916.98

2012 447381.6 310753.1 224293.2 421346.5 433347.2 248271.8 50007.15 16929.63 4347.14 3984.15 1757.95

2013 411949.1 363786.1 245320.2 168592.8 306476.3 290032 152708.3 28865.74 9128.09 2207.18 2550.39

2014 534688.5 333949 284634.4 181332.7 118824.7 205844.6 177230.3 84832.47 15283.29 4806.61 2795.97  
 

– ɦɚɬɪɢɰɭ ɨɫɬɚɬɤɨɜ ɨɩɢɫɚɧɢɹ ɦɨɞɟɥɶɸ ɦɚɬɪɢɰɵ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ: 
Residuals in LnC by ages and years

Year\age

3 4 5 6 7 8 9 10 11 12 13 AgeSUM:

1984 -0.00353 -0.09311 -0.5339 0.03086 0.01039 0.12374 0.27292 0.27248 -0.07986 0 0 0

1985 0.69505 0.42825 0.15667 -0.26245 0.17526 -0.12564 -0.15241 -0.47899 -0.43576 0 0 0

1986 0.23442 0.10085 0.36185 0.10246 -0.32478 -0.02749 -0.41211 -0.03711 0.00191 0 0 0

1987 0.52292 0.16972 -0.12501 0.29209 0.08394 -0.41514 -0.36645 -0.00107 -0.16101 0 0 0

1988 0.58774 -0.46321 -0.2718 -0.41708 0.05493 -0.11071 0.0179 0.30605 0.29619 0 0 0

1989 0.38839 -0.06771 -0.30123 -0.26689 -0.07856 0.1078 0.10628 0.45897 -0.34703 0 0 0

1990 -0.12468 -0.11072 -0.22548 -0.12595 -0.18058 -0.00411 -0.21945 0.1358 0.85517 0 0 0

1991 0.33401 0.07033 0.09431 0.18181 0.21231 0.05603 0.01326 -0.40744 -0.55463 0 0 0

1992 0.75796 0.36942 0.01963 0.02827 -0.04358 -0.02926 -0.09555 -0.26256 -0.74432 0 0 0

1993 -0.1025 -0.15281 0.28655 0.14661 -0.14138 -0.16983 -0.02541 0.116 0.04278 0 0 0

1994 -0.38904 -0.13604 -0.16119 0.07532 0.31685 -0.07489 0.02173 0.05818 0.28909 0 0 0

1995 -0.07055 -0.06987 -0.00975 -0.0843 0.03341 -0.05398 -0.0453 -0.02413 0.32447 0 0 0

1996 0.29563 0.16265 0.04805 -0.02223 -0.12719 -0.13888 -0.18232 -0.00826 -0.02745 0 0 0

1997 -0.01496 0.07389 0.28951 -0.04372 -0.19098 -0.16347 -0.14639 0.0614 0.13474 0 0 0

1998 0.6022 0.33998 -0.12978 -0.00129 -0.27513 -0.08023 -0.16961 -0.30792 0.02178 0 0 0

1999 -0.33275 0.06498 0.06864 -0.18734 -0.0997 0.14293 0.37419 0.19402 -0.22497 0 0 0

2000 -0.35686 -0.25948 -0.08136 -0.1775 -0.21424 0.18309 0.4303 0.30426 0.17178 0 0 0

2001 -0.30357 0.19083 -0.05679 -0.17248 -0.19437 -0.02309 0.09679 0.36461 0.09809 0 0 0

2002 -1.03901 0.06155 0.51482 0.25154 0.07114 0.10304 0.11924 -0.06299 -0.01933 0 0 0

2003 -0.41282 -0.28849 0.36197 0.61922 0.29116 -0.03766 -0.11038 -0.05836 -0.36465 0 0 0

2004 -0.83812 -0.42115 -0.07596 0.35563 0.52298 0.22582 -0.07756 0.08553 0.22284 0 0 0

2005 -0.43449 -0.20915 0.06131 0.1473 0.30787 0.1929 0.11778 -0.161 -0.02253 0 0 0

2006 -0.06152 0.20383 -0.10773 -0.03313 0.09588 0.10608 -0.0369 -0.04087 -0.12565 0 0 0

2007 0.58154 0.28813 0.24923 0.01515 -0.06798 0.0759 -0.20498 -0.83972 -0.09728 0 0 0

2008 0.09516 0.03645 -0.03607 0.0382 0.04662 0.33936 0.36531 -0.19308 -0.69194 0 0 0

2009 0.22477 0.08343 -0.04251 0.08165 -0.19723 0.03486 0.21335 -0.04655 -0.35175 0 0 0

2010 -0.01392 -0.2219 -0.28087 -0.30569 -0.01522 -0.05119 -0.03124 0.01544 0.90458 0 0 0

2011 -0.34835 -0.10318 -0.17977 -0.15146 -0.19381 -0.1544 0.15591 0.57773 0.39733 0 0 0

2012 -0.04819 0.07847 0.00242 -0.0964 -0.03962 -0.23923 -0.13095 -0.00522 0.47873 0 0 0

2013 -0.42498 -0.12593 0.10425 -0.01819 0.1616 0.20764 0.10206 -0.0152 0.00874 0 0 0

2014 0 0 0 0 0 0 0 0 0 0 0 0

YearSum:

0 0 0 0 0 0 0 0.00001 0.00005 0 0  
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– ɨɫɬɚɬɤɢ ɨɩɢɫɚɧɢɹ ɞɚɧɧɵɯ ɫɴɟɦɨɤ ɦɨɞɟɥɶɸ: 
Index 1 Residuals for aged index: LnN(a,y)cohort-LnN(a,y)index+Lnq(a)

Year\age

3 4 5 6 7 8 9 10 11 12 13 AgeSUM

1984 0 0 0 0 0 0 0 0 0 0 0 0

1985 0 0 0 0 0 0 0 0 0 0 0 0

1986 0 0 0 0 0 0 0 0 0 0 0 0

1987 0 0 0 0 0 0 0 0 0 0 0 0

1988 0 0 0 0 0 0 0 0 0 0 0 0

1989 0 0 0 0 0 0 0 0 0 0 0 0

1990 0 0 0 0 0 0 0 0 0 0 0 0

1991 0 0 0 0 0 0 0 0 0 0 0 0

1992 0 0 0 0 0 0 0 0 0 0 0 0

1993 0 0 0 0 0 0 0 0 0 0 0 0

1994 0 0 0 0 0 0 0 0 0 0 0 0

1995 0 0 0 0 0 0 0 0 0 0 0 0

1996 0 0 0 0 0 0 0 0 0 0 0 0

1997 0 0 0 0 0 0 0 0 0 0 0 0

1998 0 0 0 0 0 0 0 0 0 0 0 0

1999 0 0 0 0 0 0 0 0 0 0 0 0

2000 0 0 0 0 0 0 0 0 0 0 0 0

2001 0 0 0 0 0 0 0 0 0 0 0 0

2002 0 0 0 0 0 0 0 0 0 0 0 0

2003 0 0 0 0 0 0 0 0 0 0 0 0

2004 -0.38118 -0.72192 -0.50333 -0.38899 -0.29624 -0.31925 0.15272 0 0 0 0 -2.4582

2005 -0.23136 0.3825 0.281 0.51616 0.43645 0.95754 0.48988 0 0 0 0 2.83218

2006 0.12641 -0.4139 -0.05837 0.00272 0.16476 0.30089 0.77011 0 0 0 0 0.89263

2007 -0.16118 0.07057 0.15913 0.27498 0.21376 0.42386 0.63627 0 0 0 0 1.6174

2008 -0.26972 -0.14694 -0.02074 0.13703 0.32928 -0.18812 -0.03066 0 0 0 0 -0.18987

2009 0.49768 0.40577 0.1174 -0.16638 0.10783 -0.29083 -0.29464 0 0 0 0 0.37683

2010 0.86797 0.47148 -0.15833 -0.61128 -1.01503 -0.71779 -1.04228 0 0 0 0 -2.20525

2011 0.18293 0.12437 -0.04338 -0.20184 -0.20374 -0.12402 -0.14502 0 0 0 0 -0.4107

2012 -0.27603 -0.15253 0.27571 0.12204 -0.01641 0.00171 -0.11927 0 0 0 0 -0.16478

2013 -0.44281 -0.22361 -0.23136 0.05756 -0.03849 -0.32089 -0.49612 0 0 0 0 -1.69572

2014 0.08728 0.20422 0.18227 0.258 0.31783 0.27689 0.079 0 0 0 0 1.40548

YearSum

0 0 0 0 0 0 0 0 0 0 0

-------------------------------------------------------------

Index 2 Residuals for aged index: LnN(a,y)cohort-LnN(a,y)index+Lnq(a)

Year\age

3 4 5 6 7 8 9 10 11 12 13 AgeSUM

1984 -0.35914 0.24444 0.68748 0.14582 1.64656 1.22423 0 0 0 0 0 3.58938

1985 -0.00712 -0.22221 0.3641 1.11201 1.05141 0 0 0 0 0 0 2.29818

1986 -0.44607 0.44925 0.29995 0.68447 1.13426 0 0 0 0 0 0 2.12187

1987 -0.12943 -0.17861 0.66161 0.41429 0.4274 0 0 0 0 0 0 1.19527

1988 -0.39796 0.16998 -0.19115 0.46504 0.51071 0.80277 0 0 0 0 0 1.35939

1989 0.24567 -0.074 0.1234 0.14431 0.83915 0.18147 0 0 0 0 0 1.46001

1990 0.54122 0.14311 -0.10347 -0.07542 0.00701 0.98196 0 0 0 0 0 1.4944

1991 0.54283 0.76053 0.29568 0.18195 -0.03343 0.7768 0 0 0 0 0 2.52435

1992 0.31268 -0.16254 0.28614 0.20869 -0.14516 -0.29761 0 0 0 0 0 0.20219

1993 -0.41794 -0.16724 -0.49046 -0.10402 0.10463 -0.23009 0 0 0 0 0 -1.30513

1994 -0.56279 -0.68025 -0.15881 -0.46173 -0.65763 -0.15614 0 0 0 0 0 -2.67734

1995 -0.44382 -0.46178 -0.47333 0.05222 0.06354 0.3026 0 0 0 0 0 -0.96057

1996 0.08714 -0.43968 -0.19046 -0.06138 0.26545 0.12862 0 0 0 0 0 -0.21029

1997 -0.38338 0.11277 -0.36475 -0.15724 -0.15852 0.54733 0 0 0 0 0 -0.4038

1998 -0.12965 0.13455 0.32939 -0.03202 -0.18649 0.15437 0 0 0 0 0 0.27015

1999 -0.15159 -0.18328 0.08698 0.38847 -0.19262 -0.7434 0 0 0 0 0 -0.79544

2000 -0.38057 -0.15043 0.14074 0.26366 0.40249 -0.19791 0 0 0 0 0 0.07798

2001 -0.17202 -0.32134 -0.15345 0.14696 0.31743 0.26612 0 0 0 0 0 0.0837

2002 -0.23691 -0.22864 -0.50734 -0.37874 -0.1307 -0.24677 0 0 0 0 0 -1.7291

2003 -0.04859 0.15738 -0.17288 -0.46655 -0.73094 -0.08077 0 0 0 0 0 -1.34234

2004 0.07028 0.07878 0.36275 -0.03753 0.21999 -0.0077 0 0 0 0 0 0.68658

2005 0.01543 0.38024 0.12503 0.22576 -0.10524 0.62641 0 0 0 0 0 1.26762

2006 0.49166 0.08414 0.39397 0.10312 -0.18039 0.06208 0 0 0 0 0 0.95457

2007 -0.01766 -0.03996 -0.28582 -0.29156 -0.22583 -0.18678 0 0 0 0 0 -1.0476

2008 0.40511 0.12086 -0.09906 -0.06921 -0.55157 -0.65713 0 0 0 0 0 -0.851

2009 0.72161 0.32266 -0.04282 -0.38707 -0.38263 -0.65487 0 0 0 0 0 -0.42313

2010 0.50301 0.20926 0.02186 -0.23346 -0.37507 -0.08466 0 0 0 0 0 0.04093

2011 0.36155 0.30636 0.10877 -0.42413 -0.45437 -0.34416 0 0 0 0 0 -0.44597

2012 0.04357 0.01652 0.09007 -0.07429 -0.73099 -0.46458 0 0 0 0 0 -1.1197

2013 0.23328 0.14736 -0.15134 -0.22861 -0.5117 -0.58777 0 0 0 0 0 -1.09878

2014 -0.29039 -0.52822 -0.99276 -1.05381 -1.23676 -1.11443 0 0 0 0 0 -5.21637

YearSum

0 0 0 0 0 0 0 0 0 0 0  
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Index 3 Residuals for aged index: LnN(a,y)cohort-LnN(a,y)index+Lnq(a)

Year\age

3 4 5 6 7 8 9 10 11 12 13 AgeSUM

1984 -0.72472 0.10917 0.19433 -0.6414 0.07514 0.18088 -0.14517 0 0 0 0 -0.95177

1985 -0.18694 -0.39759 0.22935 0.48516 -0.05202 1.52293 0 0 0 0 0 1.60089

1986 -0.04849 0.41731 0.39714 1.81367 0.57445 0.50646 0 0 0 0 0 3.66054

1987 0.44044 0.80898 1.49328 1.08145 2.17017 0 1.46598 0 0 0 0 7.46029

1988 0.14454 0.62845 0.30619 0.71054 0.47415 0.71493 -0.09806 0 0 0 0 2.88073

1989 0.52401 0.09364 0.05657 0.01835 0.55323 1.2976 0.00415 0 0 0 0 2.54754

1990 0.266 -0.09844 -0.35883 -0.40424 -0.13147 0.68439 1.91863 0 0 0 0 1.87605

1991 0.1626 0.46122 0.13277 -0.35069 -0.57762 -1.11995 -0.08636 0 0 0 0 -1.37802

1992 -0.24663 -0.71768 -0.32056 -0.43292 -0.77908 -1.30899 -1.20825 0 0 0 0 -5.01411

1993 -0.93224 -0.66675 -0.86074 -0.215 -0.26449 -0.47921 -0.32826 0 0 0 0 -3.74669

1994 -0.39912 -0.62397 -0.26329 -0.13874 -0.03182 -0.3163 -0.71582 0 0 0 0 -2.48905

1995 -0.19989 -0.119 -0.09871 0.20506 0.48839 0.81259 0.74764 0 0 0 0 1.83609

1996 0.05171 -0.20194 0.23174 0.14399 0.21744 0.75639 0.55775 0 0 0 0 1.75708

1997 -0.63939 -0.14752 -0.43097 -0.03188 0.01839 0.47968 0.53226 0 0 0 0 -0.21943

1998 0.20742 0.27076 0.62321 0.19639 -0.25383 -0.36092 0.48982 0 0 0 0 1.17285

1999 -0.58517 -0.59038 -0.31881 0.06238 -0.19905 -0.68814 -1.29312 0 0 0 0 -3.61229

2000 -0.56621 -0.23906 -0.06472 0.23655 0.85428 0.63053 -0.44056 0 0 0 0 0.41081

2001 -0.23589 -0.38223 -0.39511 0.09322 0.17355 0.40142 0.19787 0 0 0 0 -0.14717

2002 -0.36025 -0.70614 -1.07145 -0.86288 -0.36352 -0.06018 0.08032 0 0 0 0 -3.3441

2003 0.3225 0.60085 0.01821 -0.23303 -0.57094 -0.2033 -0.28154 0 0 0 0 -0.34723

2004 0.43267 0.36315 0.3717 -0.29001 0.11111 -0.4057 0.39369 0 0 0 0 0.97661

2005 0.40136 0.87302 0.46217 0.49335 -0.0249 0.30972 -0.24663 0 0 0 0 2.2681

2006 1.07183 0.65577 0.72365 0.00858 0.00278 0.15656 0.64204 0 0 0 0 3.2612

2007 -0.18049 -0.58832 -0.55423 -0.15684 -0.3126 0.27011 0.59984 0 0 0 0 -0.92253

2008 0.36459 0.33254 0.2697 -0.01254 0.00954 -0.8044 -0.02489 0 0 0 0 0.13455

2009 0.34144 0.12245 -0.16867 -0.18695 -0.29849 -0.28746 -0.35238 0 0 0 0 -0.83006

2010 0.87424 0.49206 0.09578 -0.5508 -0.50532 -0.32004 -0.33024 0 0 0 0 -0.24432

2011 0.37345 0.3579 0.36169 -0.24395 -0.29173 -0.18646 -0.3675 0 0 0 0 0.00341

2012 0.05254 -0.17762 -0.195 0.03153 -0.54146 -0.80798 -0.42562 0 0 0 0 -2.06361

2013 -0.35733 -0.281 -0.29195 -0.10306 -0.39926 -0.732 -0.94058 0 0 0 0 -3.10518

2014 -0.36857 -0.64963 -0.57445 -0.72531 -0.12502 -0.64317 -0.34502 0 0 0 0 -3.43116

YearSum

0 0 0 0 0 0 0 0 0 0 0

-------------------------------------------------------------

Index 4 Residuals for aged index: LnN(a,y)cohort-LnN(a,y)index+Lnq(a)

Year\age

3 4 5 6 7 8 9 10 11 12 13 AgeSUM

1984 -0.46919 -0.53746 -0.03257 -0.48516 -0.22302 -0.21191 -0.7591 0 0 0 0 -2.71841

1985 0.0165 -0.65605 -1.06209 -0.0932 -0.48169 0.28699 1.05046 0 0 0 0 -0.93908

1986 0.26601 -0.11209 -0.82384 -0.74541 -0.02382 -0.00893 2.06485 0 0 0 0 0.61678

1987 0.0708 -0.27651 0.31074 -0.80445 -0.70387 0.00766 -0.55854 0 0 0 0 -1.95417

1988 -0.83474 -0.263 -0.22322 0.43207 -0.37851 -0.24941 -1.38861 0 0 0 0 -2.90543

1989 -0.26171 -0.6372 -0.38812 0.21829 -0.97622 -1.33471 -2.42138 0 0 0 0 -5.80105

1990 1.07526 -0.0202 -0.04527 -0.40051 -0.01281 -0.94006 -1.2243 0 0 0 0 -1.5679

1991 -0.24932 0.2361 -0.00043 -0.09218 -0.32742 0.25453 0.28423 0 0 0 0 0.10552

1992 0.87485 1.16941 1.00078 0.4766 0.60814 0.42661 2.85854 0 0 0 0 7.41493

1993 0.07355 0.56998 0.34102 0.14815 -0.11238 0.87455 3.43104 0 0 0 0 5.32591

1994 -0.15924 0.46598 0.68561 0.63958 0.14263 0.82945 0.83521 0 0 0 0 3.43921

1995 0.06069 0.26739 0.38149 0.53905 0.37961 0.06802 0.38385 0 0 0 0 2.0801

1996 -0.21659 -0.07143 0.2631 0.68404 0.93053 0.241 0.4171 0 0 0 0 2.24777

1997 -0.25061 -0.23889 -0.09778 0.37454 0.91786 0.89428 0.20679 0 0 0 0 1.80618

1998 -0.45548 -0.24226 -0.31376 -0.26011 0.66274 0.56971 0.11556 0 0 0 0 0.07638

1999 -0.5031 -0.35618 -0.07735 0.19282 0.46516 -0.00382 -1.35153 0 0 0 0 -1.63401

2000 -0.55463 -0.10761 -0.27307 -0.14773 0.53842 0.0351 -0.58994 0 0 0 0 -1.09945

2001 -0.24209 -0.19656 -0.13525 -0.05248 0.25269 0.25067 0.3626 0 0 0 0 0.23959

2002 -0.12471 -0.23328 -0.16214 -0.21694 -0.16158 -0.35023 -0.48319 0 0 0 0 -1.73206

2003 0.10865 0.01394 -0.00315 -0.1994 -0.20824 0.06561 0.31498 0 0 0 0 0.0924

2004 0.5375 0.08058 0.22073 -0.25687 -0.15327 -0.44305 -0.05418 0 0 0 0 -0.06855

2005 -0.38594 0.06829 -0.17969 -0.01106 -0.14442 0.56626 -0.35155 0 0 0 0 -0.43811

2006 0.23689 -0.3817 -0.13575 -0.45534 -0.33022 -0.0844 0.31033 0 0 0 0 -0.84019

2007 0.07166 -0.13897 -0.55152 -0.41429 -0.60401 -0.70844 -0.29414 0 0 0 0 -2.6397

2008 0.23388 0.13139 0.00337 -0.33522 -0.57925 -0.72777 -0.89294 0 0 0 0 -2.16654

2009 0.64663 0.43325 0.12234 -0.25423 -0.1983 -0.73128 -0.70414 0 0 0 0 -0.68573

2010 0.33126 0.5591 0.18648 0.47928 -0.05964 -0.02505 -1.12533 0 0 0 0 0.34611

2011 -0.06073 0.65655 0.74239 0.42199 0.19295 0.00215 -0.57551 0 0 0 0 1.37978

2012 0.1754 -0.04174 0.35567 0.43421 0.29996 0.40122 0.04264 0 0 0 0 1.66737

2013 0.17898 0.05936 0.08646 0.36121 0.2921 -0.03712 -0.08212 0 0 0 0 0.85887

2014 -0.19043 -0.20018 -0.19517 -0.17727 -0.00411 0.08236 0.1783 0 0 0 0 -0.5065

YearSum

0 0 0 0 0 0 0 0 0 0 0  
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– ɢ ɨɰɟɧɤɢ ɦɝɧɨɜɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ: 
Recalculated F as F=-ln(1-f(y)s(a,y)

Year\age

3 4 5 6 7 8 9 10 11 12 13

1984 0.02241 0.14351 0.43227 0.6284 1.04044 1.02062 0.86855 0.55411 1.69957 0.9461 0.9461

1985 0.02381 0.12613 0.33531 0.64961 0.75159 1.01312 0.84932 0.74938 0.43227 1.35884 0.8124

1986 0.02571 0.16899 0.37412 0.65262 1.1049 1.03059 1.21861 1.02903 0.7716 0.50155 0.98099

1987 0.03161 0.17572 0.49991 0.70214 1.03444 1.52357 1.14994 1.42647 0.993 0.86876 1.12336

1988 0.02957 0.19529 0.4559 0.84625 0.93942 1.12959 1.37062 1.08447 1.10369 0.94228 1.06176

1989 0.02167 0.13451 0.36438 0.51514 0.73887 0.66283 0.67174 0.793 0.5818 0.67505 0.65477

1990 0.01064 0.06806 0.16714 0.27255 0.30336 0.34991 0.28614 0.29445 0.30007 0.26159 0.28861

1991 0.01014 0.06345 0.1652 0.25819 0.34734 0.32835 0.33814 0.28175 0.25946 0.29569 0.28442

1992 0.01493 0.09143 0.23847 0.409 0.54014 0.63112 0.52011 0.54837 0.39756 0.41022 0.45334

1993 0.01556 0.10253 0.26 0.43869 0.6301 0.70398 0.72335 0.60337 0.55895 0.45687 0.52339

1994 0.01997 0.12393 0.34695 0.57978 0.83881 1.04969 1.01715 1.07994 0.75002 0.79766 0.74034

1995 0.02006 0.12372 0.31938 0.57849 0.79513 0.95584 1.02196 1.0172 0.91552 0.75091 0.74121

1996 0.02291 0.12276 0.31446 0.51907 0.77928 0.88609 0.9143 1.00171 0.85106 0.89955 0.72948

1997 0.02974 0.18527 0.42114 0.71903 1.02235 1.3635 1.32491 1.42725 1.30489 1.29975 1.07099

1998 0.03159 0.19737 0.53089 0.7652 1.08996 1.27557 1.43174 1.4371 1.26117 1.41626 1.1492

1999 0.02622 0.18108 0.47842 0.81776 0.92462 1.05335 1.02833 1.16745 0.985 1.04732 0.96422

2000 0.01532 0.14219 0.41263 0.68476 0.93129 0.84201 0.81674 0.81881 0.78603 0.78895 0.77403

2001 0.01712 0.08452 0.33068 0.61393 0.82037 0.90365 0.70855 0.70417 0.61574 0.67998 0.67019

2002 0.01858 0.09415 0.18753 0.47718 0.7224 0.78918 0.74865 0.60994 0.53251 0.5342 0.57916

2003 0.01904 0.1005 0.20578 0.25631 0.54034 0.67751 0.6431 0.62561 0.45557 0.45355 0.49146

2004 0.02076 0.1326 0.28892 0.37368 0.37885 0.70588 0.78147 0.75657 0.63964 0.52717 0.5705

2005 0.0226 0.13747 0.37017 0.50971 0.53244 0.45113 0.75422 0.85791 0.71718 0.69766 0.62011

2006 0.01856 0.12697 0.31896 0.54511 0.60013 0.52035 0.39179 0.65415 0.64267 0.62433 0.54342

2007 0.01224 0.08624 0.24021 0.37456 0.51071 0.46758 0.3639 0.28434 0.40475 0.44981 0.38614

2008 0.00665 0.05436 0.15457 0.26977 0.33938 0.38623 0.3172 0.25544 0.18162 0.28259 0.27037

2009 0.00503 0.03847 0.12791 0.23273 0.33574 0.35935 0.36428 0.30518 0.22073 0.17533 0.26058

2010 0.00574 0.03258 0.10102 0.21728 0.32985 0.40888 0.38967 0.4026 0.30011 0.24229 0.28664

2011 0.00584 0.03536 0.08068 0.16066 0.28899 0.37689 0.41665 0.40453 0.37146 0.31128 0.29723

2012 0.00701 0.035 0.08536 0.12399 0.20552 0.3191 0.37182 0.41878 0.3615 0.37366 0.29892

2013 0.01198 0.04821 0.0969 0.1512 0.18198 0.26202 0.3681 0.43915 0.43946 0.42694 0.35093

2014 0.01088 0.06574 0.16149 0.25266 0.32588 0.35846 0.35162 0.35129 0.31305 0.31305 0.31305  
 

Ɍɟɩɟɪɶ ɨɰɟɧɢɦ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ. Ɉɰɟɧɤɚ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɰɟɞɭɪɵ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɭɥɨɜɧɨɝɨ ɛɭɬɫɬɪɟɩɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɚɧɧɵɦ ɩɨ 

ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɢ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɛɟɡɭɫɥɨɜɧɨɝɨ ɛɭɬɫɬɪɟɩɚ 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɚɧɧɵɦ ɫɴɟɦɨɤ. ɇɚ ɪɢɫ. I.1.3.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ 

ɡɚɩɚɫɚ (SSB) ɢ ɢɯ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɜ ɜɢɞɟ 

ɩɪɨɰɟɧɬɢɥɟɣ: 90%-ɧɵɣ ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɨɝɪɚɧɢɱɟɧ ɤɪɢɜɵɦɢ, 

ɨɛɨɡɧɚɱɟɧɧɵɦɢ ɤɚɤ 5 ɢ 95%, ɚ 50%-ɧɵɣ ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɨɝɪɚɧɢɱɟɧ 

ɤɪɢɜɵɦɢ, ɨɛɨɡɧɚɱɟɧɧɵɦɢ ɤɚɤ 25 ɢ 75%. Ȼɭɬɫɬɪɟɩ-ɦɟɞɢɚɧɧɚɹ ɨɰɟɧɤɚ ɛɢɨɦɚɫɫɵ 

ɡɚɩɚɫɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɪɢɜɨɣ, ɢɦɟɸɳɟɣ ɨɛɨɡɧɚɱɟɧɢɟ 50%.  
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Ɋɢɫ. I.1.3.3. Ȼɭɬɫɬɪɟɩ-ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ  
ɢ ɢɯ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ 

 
Ȼɭɬɫɬɪɟɩ-ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ 2014 ɝɨɞ ɩɨ 

ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ ɢɯ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 

I.1.3.4. Ɉɛɨɡɧɚɱɟɧɢɹ ɤɪɢɜɵɯ ɧɚ ɷɬɨɦ ɪɢɫɭɧɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɤɨɜɵɦ ɧɚ ɪɢɫ. 

I.1.3. 3.  
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Ɋɢɫ. I.1.3.4. Ȼɭɬɫɬɪɟɩ-ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ 2014 ɝɨɞ  
ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ ɢɯ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ 

 
ȼɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ ɢɫɬɨɪɢɱɟɫɤɨɣ ɫɦɟɳɟɧɧɨɫɬɢ. Ⱦɥɹ ɟɟ ɜɵɹɜɥɟɧɢɹ 

ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ,  ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɢɡ ɞɚɧɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɛɢɪɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɫɥɟɞɧɟɝɨ, ɩɪɟɞɩɨɫɥɟɞɧɟɝɨ ɢ ɬ.ɞ. 
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ɝɨɞɨɜ, ɞɟɥɚɸɬɫɹ ɩɪɨɝɨɧɤɢ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ  ɟɟ 

ɤɥɸɱɟɜɵɯ ɨɩɰɢɣ ɢ ɩɪɨɜɨɞɢɬɫɹ ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ.  ȿɫɥɢ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɷɬɨɦ ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɡɚ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɩɪɢ «ɨɬɪɟɡɚɧɢɢ» ɞɚɧɧɵɯ 

ɨɱɟɪɟɞɧɨɝɨ ɝɨɞɚ ɩɨɫɬɨɹɧɧɨ ɫɦɟɳɚɸɬɫɹ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɢɥɢ ɫɧɢɠɟɧɢɹ, ɬɨ 

ɷɬɨ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɫɴɟɦɨɤ, 

ɫɱɢɬɚɸɳɢɟɫɹ ɜ ɦɨɞɟɥɢ ɩɨɫɬɨɹɧɧɵɦɢ, ɧɚ ɫɚɦɨɦ ɞɟɥɟ ɬɚɤɨɜɵɦɢ ɧɟ ɹɜɥɹɸɬɫɹ, ɚ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɭɦɟɧɶɲɚɸɬɫɹ ɢɥɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɫɴɟɦɤɢ ɢɥɢ  ɢɡɦɟɧɟɧɢɣ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɡɚɩɚɫɚ. 

ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɟ ɦɨɝɭɬ ɫɱɢɬɚɬɶɫɹ 

ɧɚɞɟɠɧɵɦɢ ɢ ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɦɨɞɟɥɢ, 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ. ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɨɜ ɬɚɤɨɝɨ ɪɚɫɱɟɬɚ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɲɟɝɨ ɧɚɛɨɪɚ ɞɚɧɧɵɯ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. I.1.3.5. 
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Ɋɢɫ. I.1.3.5. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɛɢɨɦɚɫɫɵ  
ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ 

 

Ʉɚɤ ɦɨɠɧɨ ɜɢɞɟɬɶ ɢɡ ɪɢɫɭɧɤɚ, ɩɪɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɩɪɨɝɨɧɚɯ ɦɨɞɟɥɢ ɧɟ 

ɧɚɛɥɸɞɚɟɬɫɹ ɹɜɧɨɣ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɫɦɟɳɟɧɧɨɫɬɢ, ɬ.ɟ. ɫ 

ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɬɨɝɨ ɤɪɢɬɟɪɢɹ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɩɪɢɡɧɚɬɶ 

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ. 

ȿɫɥɢ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɪɚɜɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ  ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ  ɫɦɟɳɟɧɧɨɫɬɢ, ɬɨ  ɱɚɫɬɨ  ɩɪɢɦɟɧɹɸɬ  ɬɚɤ  ɧɚɡɵɜɚɟɦɵɣ 
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ρ-ɤɪɢɬɟɪɢɣ. Ɉɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɦɟɠɞɭ 

ɨɰɟɧɤɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɨ ɫɨɤɪɚɳɟɧɧɵɦ ɪɹɞɚɦ ɞɚɧɧɵɯ, ɢ ɨɰɟɧɤɚɦɢ, 

ɩɨɥɭɱɟɧɧɵɦɢ ɩɨ ɩɨɥɧɵɦ ɪɹɞɚɦ: 

 
 

ɝɞɟ X – ɧɟɤɨɬɨɪɚɹ ɨɰɟɧɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɝɨɧɚ ɦɨɞɟɥɢ ɜɟɥɢɱɢɧɚ, 

ɧɚɩɪɢɦɟɪ, ɨɰɟɧɤɚ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɢɥɢ ɦɝɧɨɜɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ;  y – ɝɨɞ; Nmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɥɟɬ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɞɚɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɡɵɦɚɸɬɫɹ ɢɡ ɩɪɨɝɨɧɚ ɦɨɞɟɥɢ; Y – ɩɨɫɥɟɞɧɢɣ ɝɨɞ ɜ 

ɩɨɥɧɨɦ ɧɚɛɨɪɟ ɞɚɧɧɵɯ; t – ɢɧɞɟɤɫ ɨɰɟɧɤɢ ɞɥɹ ɩɨɫɥɟɞɧɟɝɨ ɝɨɞɚ ɫɨɤɪɚɳɟɧɧɨɝɨ 

ɪɹɞɚ ɞɚɧɧɵɯ; ref – ɢɧɞɟɤɫ ɨɰɟɧɤɢ, ɩɨɥɭɱɟɧɧɨɣ ɧɚ ɩɨɥɧɵɯ ɪɹɞɚɯ ɞɚɧɧɵɯ. 

ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɷɬɨɬ ɤɪɢɬɟɪɢɣ ɞɚɟɬ ɨɰɟɧɤɭ ɥɢɲɶ ɧɟɤɨɬɨɪɨɣ ɦɟɪɵ 

«ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ» ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɨɰɟɧɨɤ ɢ ɧɟ ɹɜɥɹɟɬɫɹ ɧɢ ɟɞɢɧɫɬɜɟɧɧɨ 

ɜɨɡɦɨɠɧɵɦ, ɧɢ ɪɨɛɚɫɬɧɵɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɨɰɟɧɤɢ ɪɚɡɛɪɨɫɚ ɜ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɨɰɟɧɤɚɯ ɦɨɠɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤɨɣ-ɥɢɛɨ 

ɤɜɚɞɪɚɬɢɱɟɫɤɢɣ ɢɥɢ, ɧɚɩɪɢɦɟɪ, ɦɟɞɢɚɧɧɵɣ ɤɪɢɬɟɪɢɣ. 
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I.2. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «ɋɢɧɬɟɡ» (ɎȽȻɇɍ «ɄɚɦɱɚɬɇɂɊɈ») 
Ɉ.ɂ. ɂɥɶɢɧ, 2009  

I.2.1. Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 

Ɇɨɞɟɥɶ «ɋɢɧɬɟɡ» ɨɬɧɨɫɢɬɫɹ ɤ ɱɢɫɥɭ ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɵɯ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ ɫ ɫɟɩɚɪɚɛɟɥɶɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɭɱɢɬɵɜɚɟɬ ɫɩɟɰɢɮɢɤɭ ɪɵɛɨɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɬɢɫɬɢɤɢ 

ɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɟɬɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɞɢɧɚɦɢɤɢ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɵ 

ɨɰɟɧɢɜɚɟɦɨɝɨ ɡɚɩɚɫɚ, ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɯɨɞɫɬɜɚ ɫ ɬɚɤɢɦɢ ɨɛɳɟɢɡɜɟɫɬɧɵɦɢ 

ɦɨɞɟɥɹɦɢ, ɤɚɤ «CAGEAN» [Deriso et al, 1985], «ICA» [Patterson, 1994] ɢ ɞɪ. 

[Quinn, Deriso, 1999]. 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ: 

1. ɍɥɨɜɵ jiC ,
ˆ  ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ.  

2. ɋɪɟɞɧɹɹ ɦɚɫɫɚ ɪɵɛ jiw ,ˆ  ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ. 

3. ɋɪɟɞɧɹɹ ɞɨɥɹ ɩɨɥɨɜɨɡɪɟɥɵɯ ɨɫɨɛɟɣ 
jip ,ˆ  ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ. 

4. Ɇɝɧɨɜɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ 
jM  ɩɨ ɜɨɡɪɚɫɬɚɦ. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɫɥɟɞɭɸɳɢɯ ɞɚɧɧɵɯ: 

ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɢɥɢɣ jiE ,
ˆ ; 

ɞɚɧɧɵɟ ɩɨ ɭɥɨɜɚɦ ɧɚ ɭɫɢɥɢɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

(ɢɯɬɢɨɩɥɚɧɤɬɨɧɧɵɯ, ɬɪɚɥɨɜɵɯ, ɬɪɚɥɨɜɨ-ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɴɟɦɨɤ) 
iÎ . 

ȼ 2017 ɝɨɞɭ ɚɥɝɨɪɢɬɦ ɦɨɞɟɥɢ ɛɵɥ ɦɨɞɢɮɢɰɢɪɨɜɚɧ. Ɇɨɞɢɮɢɤɚɰɢɹ ɞɟɥɚɟɬ 

ɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɚɧɧɵɯ 

ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɢɯɬɢɨɩɥɚɧɤɬɨɧɧɵɯ, ɬɪɚɥɨɜɵɯ, ɬɪɚɥɨɜɨ-

ɚɤɭɫɬɢɱɟɫɤɢɯ ɫɴɟɦɨɤ) ɨ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɟ ɡɚɩɚɫɚ. 
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ɉɪɢɦɟɧɟɧɢɟ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɜ ɪɟɬɪɨɫɩɟɤɬɢɜɟ ɫɥɟɞɭɸɳɢɟ 

ɨɰɟɧɤɢ: 

– ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɛɳɟɣ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ 
jiF ,
 ɩɨ 

ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ; 

– ɨɰɟɧɤɭ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɤɨɥɟɧɢɣ 
jiN ,
; 

– ɨɰɟɧɤɢ ɜɟɥɢɱɢɧ ɨɛɳɟɝɨ ɢ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ 

ɩɪɨɦɵɫɥɚ; 

– ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ q; 

– ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɦɨɫɬɢ «ɡɚɩɚɫ-ɩɨɩɨɥɧɟɧɢɟ»; 

– ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɭɪɚɜɧɟɧɢɹ Ȼɟɪɬɚɥɚɧɮɮɢ «ɜɨɡɪɚɫɬ-ɦɚɫɫɚ» 

[Bertalanffy, 1938] ɢ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɫɨɡɪɟɜɚɧɢɹ; 

– ɨɰɟɧɤɢ ɧɟɤɨɬɨɪɵɯ ɨɛɳɟɢɡɜɟɫɬɧɵɯ ɰɟɥɟɜɵɯ ɢ ɝɪɚɧɢɱɧɵɯ ɨɪɢɟɧɬɢɪɨɜ ɩɨ 

ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɟ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɫɟɥɟɤɬɢɜɧɨ ɩɨɥɧɨɫɬɶɸ 

ɢɡɵɦɚɟɦɵɯ ɪɵɛ; 

– ɨɰɟɧɤɢ ɦɝɧɨɜɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ. 

ȼ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɭɟɦɨɣ ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ «Synthesis» ɥɟɠɢɬ ɭɪɚɜɧɟɧɢɟ 

ɭɥɨɜɚ Ȼɚɪɚɧɨɜɚ [Ȼɚɪɚɧɨɜ, 1918]: 

)))(exp(1()exp( ,

,

,,

, jjij

jji

jiji

ji MFM
MF

NF
C 


  ,     (I.2.1.1) 

ɝɞɟ: i – ɝɨɞ ɩɪɨɦɵɫɥɚ, j – ɜɨɡɪɚɫɬ ɨɫɨɛɟɣ, 
jiC ,
 – ɭɥɨɜ, 

jiF ,
 – ɦɝɧɨɜɟɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɨɫɨɛɟɣ j-ɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɜ i-ɣ ɝɨɞ 

ɩɪɨɦɵɫɥɚ, 
jM  

– ɦɝɧɨɜɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɪɵɛ j-ɨɣ 

ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ, 
jiN ,
 – ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɤɨɥɟɧɢɣ, ɩɨɞɱɢɧɹɸɳɚɹɫɹ ɡɚɤɨɧɭ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɭɛɵɥɢ: 

))(exp( ,1,1, jjijiji MFNN    ,          (I.2.1.2) 

ɝɞɟ α – ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɨɬ ɧɚɱɚɥɚ ɝɨɞɚ ɞɨ ɞɚɬɵ ɧɚɱɚɥɚ ɩɪɨɦɵɫɥɚ (ɜ 

ɞɨɥɹɯ ɝɨɞɚ), į – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɫɥɚ (ɜ ɞɨɥɹɯ ɝɨɞɚ). 
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ȼ ɦɨɞɟɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 

1) ɋɟɩɚɪɚɛɟɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ 
jiF ,
 j-ɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɜ i-ɣ ɝɨɞ ɩɪɨɦɵɫɥɚ ɪɚɜɟɧ 

ɩɪɨɢɡɜɟɞɟɧɢɸ ɡɚɜɢɫɹɳɟɝɨ ɬɨɥɶɤɨ ɨɬ ɜɨɡɪɚɫɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

10,  jj ss  ɢ ɡɚɜɢɫɹɳɟɝɨ ɬɨɥɶɤɨ ɨɬ ɝɨɞɚ ɩɪɨɦɵɫɥɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɫɟɥɟɤɬɢɜɧɨ ɩɨɥɧɨɫɬɶɸ ɢɡɵɦɚɟɦɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ if  [Pope, 

Shepherd, 1982]:  

jiji sfF ,
. 

ɂɡɦɟɧɟɧɢɟ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɢ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɦɨɞɟɥɢ ɩɭɬɟɦ 

ɪɚɡɛɢɟɧɢɹ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɨɬɪɟɡɤɚ ɜɪɟɦɟɧɢ ɧɚ ɧɟɫɤɨɥɶɤɨ ɢɧɬɟɪɜɚɥɨɜ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɥɢɱɧɵɦ «ɛɥɨɤɚɦ» ɫɟɥɟɤɬɢɜɧɨɫɬɢ.  

2) ɇɚɛɥɸɞɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɵɥɨɜɭ jiC ,
ˆ  ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɦɨɞɟɥɶɧɵɯ ɭɥɨɜɨɜ 

ɢɡ ɭɪɚɜɧɟɧɢɹ (I.2.1.1) ɧɚ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ, ɢɦɟɸɳɭɸ ɥɨɝɧɨɪɦɚɥɶɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ [Doubleday, 1976]: 

),0(~,)ln()ˆln( ,,, C

C
ji

C

jiji NeeCC  . 

3) ɇɚɛɥɸɞɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɩɪɨɦɵɫɥɨɜɨɦɭ ɭɫɢɥɢɸ jiE ,
ˆ  ɨɬɥɢɱɚɸɬɫɹ ɨɬ 

ɦɨɞɟɥɶɧɵɯ ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɢɥɢɣ:  

ii fqE
1 , 

ɝɞɟ q (ɩɪɢ 0≤q≤1) – ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ, ɧɚ ɫɥɭɱɚɣɧɭɸ ɨɲɢɛɤɭ, 

ɢɦɟɸɳɭɸ ɥɨɝɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ [Fournier, Archibald, 1982]: 

),0(~,)ln()ˆln( E

E
i

E

ii NeeEE  . 

4) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɶ ɱɢɫɥɟɧɧɨɫɬɢ 

ɩɨɩɨɥɧɟɧɢɹ ɨɬ ɜɟɥɢɱɢɧɵ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɫɬɚɞɚ ɜɧɨɫɢɬɫɹ ɥɨɝɧɨɪɦɚɥɶɧɵɦ ɲɭɦɨɦ 

[Fournier, Archibald, 1982]: 
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),0(~,))(ln()ln( , R

R
i

R

aiai NeeSSBFN   , 

ɝɞɟ a - ɜɨɡɪɚɫɬ ɪɟɤɪɭɬɨɜ, 
aiN ,
 - ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɩɨɥɧɟɧɢɹ, aiSSB   - ɛɢɨɦɚɫɫɚ 

ɪɨɞɢɬɟɥɟɣ,  

)exp()( bxaxxF   – ɜ ɫɥɭɱɚɟ ɡɚɜɢɫɢɦɨɫɬɢ Ɋɢɤɟɪɚ [Ɋɢɤɟɪ, 1979] ɢɥɢ 

 bx

ax
xF




1
)(  – ɜ ɫɥɭɱɚɟ ɡɚɜɢɫɢɦɨɫɬɢ Ȼɢɜɟɪɬɨɧɚ-ɏɨɥɬɚ [Ȼɢɜɟɪɬɨɧ, ɏɨɥɬ, 1969]. 

5) ɂɫɬɨɱɧɢɤɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɫɥɭɠɚɬ ɪɚɡɥɢɱɧɵɟ ɢɧɬɟɝɪɚɥɶɧɵɟ ɢɧɞɟɤɫɵ ɱɢɫɥɟɧɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, 

ɞɚɧɧɵɟ ɬɪɚɥɨɜɵɯ, ɚɤɭɫɬɢɱɟɫɤɢɯ, ɢɯɬɢɨɩɥɚɧɤɬɨɧɧɵɯ ɫɴɟɦɨɤ ɢɥɢ ɞɚɧɧɵɟ ɨɛ 

ɭɥɨɜɚɯ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɢɥɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɢɥɢɣ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɚɛɥɸɞɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ l-ɦɭ ɢɧɞɟɤɫɭ ɡɚɩɚɫɚ i
lÎ  

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɦɨɞɟɥɶɧɵɯ:  

ji

j

l

jli
l

NpqI ,       (I.2.1.3) 

ɧɚ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ ɫ ɥɨɝɧɨɪɦɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ: 

),0(~,)ln()ˆln( Il

IlIl

ii
l

i
l

NeeII  . 

ȼ ɫɨɨɬɧɨɲɟɧɢɢ (I.2.1.3) lq  – ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, l

jp  – 

ɜɨɡɪɚɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɧɚɛɥɸɞɟɧɧɵɯ ɞɚɧɧɵɯ: 

l

jp =
jiw ,ˆ , ɟɫɥɢ i

lÎ – ɢɧɞɟɤɫ ɨɛɳɟɣ ɛɢɨɦɚɫɫɵ, 

l

jp =
js jiw ,ˆ , ɟɫɥɢ i

lÎ  – ɢɧɞɟɤɫ ɛɢɨɦɚɫɫɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ, 

l

jp =
jip ,ˆ jiw ,ˆ , ɟɫɥɢ i

lÎ  – ɢɧɞɟɤɫ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ. 

6) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɚɛɥɸɞɟɧɧɵɟ ɞɚɧɧɵɟ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨ 

ɜɨɡɪɚɫɬɚɦ jiI ,
ˆ  ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɦɨɞɟɥɶɧɵɯ: 

jijaji NsqI ,,           (I.2.1.4) 
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ɧɚ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ ɫ ɥɨɝɧɨɪɦɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ: 

),0(~,)ln()ˆln( ,,, a

aa

jijiji NeeII  . 

ȼ ɫɨɨɬɧɨɲɟɧɢɢ (I.2.1.4) aq  – ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, js  – 

ɜɨɡɪɚɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɫɴɟɦɨɤ, ɢɡɦɟɧɹɸɳɢɟɫɹ ɩɨ 

ɥɨɝɢɫɬɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ:  

   j
s j 


exp1

1
, 

ɝɞɟ α, ȕ – ɨɰɟɧɢɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ. 

Ɉɰɟɧɤɢ ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɯɨɞɹɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɧɚɢɥɭɱɲɟɝɨ 

ɩɪɢɛɥɢɠɟɧɢɹ ɦɨɞɟɥɢ ɤ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɩɭɳɟɧɢɹɦɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɨɲɢɛɨɤ. ɐɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ 

ɫɨɛɨɣ ɥɨɝɚɪɢɮɦ ɮɭɧɤɰɢɢ ɩɪɚɜɞɨɩɨɞɨɛɢɹ: 

max 
l

aI
l

REC ZZZZZZ ,                         (I.2.1.5) 

ɝɞɟ: 












 


ji C

jiji

C

C

CC
Z

,
2

2

,,
)

2

))ln()ˆ(ln(
exp(

2

1
ln


, 












 


i E

iji

E

E

fqE
Z )

2

))ln()ln()ˆ(ln(
exp(

2

1
ln

2

2

,


, 












 
 

i R

aiai

R

R

SSBFN
Z )

2

)))(ln()(ln(
exp(

2

1
ln

2

2

,


, 












 


i Il

i
l

i
l

Il

I
l II

Z )
2

))ln()ˆ(ln(
exp(

2

1
ln

2

2


, 












 


ji a

jiji

a

a

II
Z

,
2

2

,,
)

2

))ln()ˆ(ln(
exp(

2

1
ln


,
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ɝɞɟ ıɋ, ıE, ıR, ıIl, ıa  – ɨɰɟɧɢɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ (ɫɬɚɧɞɚɪɬɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 

ɨɲɢɛɨɤ ɧɚɛɥɸɞɟɧɢɣ) ɥɢɛɨ ɜɡɜɟɲɟɧɧɚɹ ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ: 

min  aa

l

I
l

I
l

RREEC ZZZZZZ  ,  (I.2.1.6) 

ɝɞɟ: 

2

,, ))ln()ˆ(ln( 
i

jijiC CCZ , 

 2, )ln()ln()ˆln( 
i

ijiE fqEZ , 

 2, ))(ln()ln( 
i

aiaiR SSBFNZ , 

 2)ln()ˆln( 
i

i
l

i
l

I
l

IIZ , 

 
i

jijia IIZ
2

,, ))ln()ˆ(ln(  

ɚ Ȝ – ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɫɬɟɩɟɧɶ ɞɨɜɟɪɢɹ ɢɦɟɸɳɢɦɫɹ 

ɞɚɧɧɵɦ. ȼɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɞɢɫɩɟɪɫɢɹɦ 

ɨɲɢɛɨɤ ɧɚɛɥɸɞɟɧɢɣ, ɢ ɬɚɤ ɤɚɤ ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɭɥɨɜɚɯ ɪɚɜɟɧ 1, 

ɜɵɪɚɠɚɸɬɫɹ ɮɨɪɦɭɥɚɦɢ: 

2

2

2

2

2

2

2

2

)(
,,,

I
l

C
I

l

a

C

a
R

C

R
E

C

E 









  . 

ɉɭɫɬɶ A – ɱɢɫɥɨ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɜ ɨɰɟɧɢɜɚɟɦɨɣ ɱɚɫɬɢ ɡɚɩɚɫɚ, a – 

ɜɨɡɪɚɫɬ ɪɟɤɪɭɬɨɜ, Y – ɱɢɫɥɨ ɥɟɬ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɦɨɞɟɥɢɪɭɟɦɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, 

G – ɱɢɫɥɨ ɝɪɭɩɩ ɫɟɥɟɤɬɢɜɧɨɫɬɢ, L – ɱɢɫɥɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɞɟɤɫɨɜ ɡɚɩɚɫɚ. 

Ɉɰɟɧɢɜɚɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɹɜɥɹɸɬɫɹ:  

– ɧɚɱɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ – A ɩɚɪɚɦɟɬɪɨɜ; 

– ɱɢɫɥɟɧɧɨɫɬɶ ɪɟɤɪɭɬɨɜ – Y-1 ɩɚɪɚɦɟɬɪɨɜ; 
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– ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɫɟɥɟɤɬɢɜɧɨ ɩɨɥɧɨɫɬɶɸ 

ɢɡɵɦɚɟɦɵɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ – Y ɩɚɪɚɦɟɬɪɨɜ; 

– ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ – 


G

g

gS
1

ɩɚɪɚɦɟɬɪɨɜ, Sg ɞɥɹ ɤɚɠɞɨɝɨ 

«ɛɥɨɤɚ» ɪɚɜɧɨ A ɦɢɧɭɫ ɱɢɫɥɨ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɫ ɩɨɥɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ; 

– 2 ɩɚɪɚɦɟɬɪɚ ɫɜɹɡɢ «ɡɚɩɚɫ-ɩɨɩɨɥɧɟɧɢɟ»; 

– 1 ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ q; 

– ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ – L ɩɚɪɚɦɟɬɪɨɜ; 

– 2 ɩɚɪɚɦɟɬɪɚ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɫɴɟɦɤɢ. 

ȼɫɟɝɨ A+2Y+


G

g

gS
1

+L+4 ɨɰɟɧɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ 

ɨɩɬɢɦɢɡɢɪɭɟɬɫɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɩɪɚɜɞɨɩɨɞɨɛɢɹ, ɤ ɨɰɟɧɢɜɚɟɦɵɦ 

ɩɚɪɚɦɟɬɪɚɦ ɞɨɛɚɜɥɹɸɬɫɹ ɟɳɟ ɢ ıɋ, ıE, ıR, ıIl , ıa  - ɬ.ɟ.  4+L ɩɚɪɚɦɟɬɪɨɜ. 

Ɉɩɬɢɦɢɡɚɰɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ (I.2.1.5–I.2.1.6) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɬɪɟɯ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ: Ʌɟɜɟɧɛɟɪɝɚ-Ɇɚɪɤɜɚɪɞɬɚ, ɧɚɢɫɤɨɪɟɣɲɟɝɨ 

ɫɩɭɫɤɚ, ɫɨɩɪɹɠɟɧɧɵɯ ɝɪɚɞɢɟɧɬɨɜ Ɏɥɟɬɱɟɪɚ-Ɋɢɜɡɚ [Ȼɚɡɚɪɚ, ɒɟɬɬɢ, 1982]. Ⱦɥɹ 

ɩɨɥɭɱɟɧɢɹ ɯɨɪɨɲɟɝɨ ɧɚɱɚɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɞɥɹ ɜɟɤɬɨɪɚ ɨɰɟɧɢɜɚɟɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɭɩɪɨɳɟɧɧɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ [Holland, 1975; 

Ƚɥɚɞɤɨɜ ɢ ɞɪ., 2006].  

 

Ɉɰɟɧɤɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ 

ȼ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɞɥɹ ɨɰɟɧɤɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ 

ɨɰɟɧɤɚɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɚɫɚ, ɚ ɬɚɤɠɟ ɜ ɪɚɦɤɚɯ ɪɢɫɤ-ɚɧɚɥɢɡɚ ɞɥɹ ɨɰɟɧɤɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɵɛɪɚɧɧɨɣ ɫɬɪɚɬɟɝɢɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ ɢ ɨɰɟɧɤɢ ɈȾɍ 

ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ ɛɭɬɫɬɪɟɩɚ. ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɷɤɫɩɟɪɬɨɜ 

MSC ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɰɟɧɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 
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ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɭɫɥɨɜɧɨɝɨ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɛɭɬɫɬɪɟɩɚ [Ȼɚɛɚɹɧ, 

2000].  

Ⱦɥɹ ɜɫɟɯ ɧɚɛɥɸɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɭɥɨɜɨɜ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ ɢ 

ɢɧɞɟɤɫɨɜ ɩɨ ɮɨɪɦɭɥɚɦ (I.2.1.1–I.2.1.3) ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɦɨɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵɱɢɫɥɟɧɵ ɨɬɤɥɨɧɟɧɢɹ: 

)ln()ˆln( ,,, jijiji
C

CCe  , 

)ln()ˆln( iii
E

EEe  , 

)ln()ˆln( i
l

i
lIl

i IIe  , 

ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɤɚ ɮɨɪɦɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼɵɛɢɪɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 

ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɟɚɥɢɡɚɰɢɣ N. ɇɚ ɤɚɠɞɨɣ k-ɣ ɪɟɚɥɢɡɚɰɢɢ ɩɭɬɟɦ ɫɭɦɦɢɪɨɜɚɧɢɹ 

ɦɨɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɨɬɨɛɪɚɧɧɵɯ ɨɫɬɚɬɤɨɜ ji
C

e , , i
E

e , Il

ie   

ɫɨɡɞɚɟɬɫɹ ɧɚɛɨɪ ɞɚɧɧɵɯ: 

)exp(ˆ ,,, ji
C

jiji eCC  , 

)exp(ˆ i
E

iij eqfE  , 

)exp(ˆ Il

ii
l

i
l

eII  . 

ɋ ɩɨɥɭɱɟɧɧɵɦ ɧɚɛɨɪɨɦ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ «ɩɪɨɝɨɧ» ɦɨɞɟɥɢ ɢ 

ɧɚɯɨɞɢɬɫɹ k-ɹ ɨɰɟɧɤɚ ɜɟɤɬɨɪɚ ɢɫɤɨɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ N 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɰɟɧɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ: 

ɜɵɱɢɫɥɟɧɢɟ ɫɪɟɞɧɢɯ, ɫɬɚɧɞɚɪɬɧɵɯ ɨɲɢɛɨɤ ɢ ɩɪɢɛɥɢɠɟɧɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɧɢɰ 

ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɦɟɬɨɞɨɦ ɩɪɨɰɟɧɬɢɥɟɣ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ ɦɟɬɨɞɨɦ ɩɪɨɰɟɧɬɢɥɟɣ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɫɬɪɨɟɧɵ ɩɪɢɛɥɢɠɟɧɧɵɟ ɝɪɚɧɢɰɵ 95% ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɞɥɹ 

ɩɨɩɨɥɧɟɧɢɹ, ɬɟɪɦɢɧɚɥɶɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨ ɜɨɡɪɚɫɬɚɦ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
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ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɫɟɥɟɤɬɢɜɧɨ ɩɨɥɧɨɫɬɶɸ ɢɡɵɦɚɟɦɵɯ 

ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ ɛɢɨɦɚɫɫɵ ɨɛɳɟɝɨ ɢ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ. 

 

ɉɪɨɝɧɨɡ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɢ ɈȾɍ 

Ⱦɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɡɚɩɚɫɚ ɧɚ 1-2 ɝɨɞɚ ɜɩɟɪɟɞ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟ ɠɟ 

ɨɰɟɧɤɢ ɦɝɧɨɜɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɱɬɨ ɢ ɜ 

ɪɟɬɪɨɫɩɟɤɬɢɜɟ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɟɪɦɢɧɚɥɶɧɨɦɭ «ɛɥɨɤɭ» ɫɟɥɟɤɬɢɜɧɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɝɧɨɡɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɫɫɵ 

ɢ ɞɨɥɢ ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ ɩɨ ɜɨɡɪɚɫɬɚɦ ɩɪɢɧɢɦɚɸɬɫɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ 

ɨɰɟɧɤɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜ ɩɪɟɞɩɪɨɝɧɨɡɧɵɣ ɝɨɞ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɬɜɟɪɠɞɟɧɧɨɣ ɜɟɥɢɱɢɧɟ ɈȾɍ ɧɚ ɷɬɨɬ ɝɨɞ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɩɨɥɧɟɧɢɹ ɡɚɩɚɫɚ ɧɚ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɢɧɢɦɚɟɬɫɹ 

ɫɪɟɞɧɹɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5-10 ɥɟɬ ɨɰɟɧɤɚ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɩɨɥɧɟɧɢɹ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ, ɫɥɟɞɭɹ ɦɟɬɨɞɢɤɟ ɫɪɟɞɧɟɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜ 

ɪɚɦɤɚɯ ɩɪɟɞɨɫɬɨɪɨɠɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɭɩɪɚɜɥɟɧɢɸ ɩɪɨɦɵɫɥɨɜɵɦɢ ɡɚɩɚɫɚɦɢ ɪɵɛ 

[Ȼɚɛɚɹɧ, 2000], ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɨɦ (ɉɊɉ) (ɪɢɫ. 

I.2.1.1), ɨɫɧɨɜɧɚɹ ɰɟɥɶ ɤɨɬɨɪɨɝɨ – ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɚɩɚɫɚ ɞɨ ɭɪɨɜɧɹ ɜɵɫɨɤɨɣ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɫɥɟɞɭɸɳɟɝɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɷɬɨɦ 

ɭɪɨɜɧɟ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɈȾɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɉɊɉ ɢ ɡɚɜɢɫɢɬ ɨɬ 

ɩɨɥɨɠɟɧɢɹ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɵ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɬɪɚɬɟɝɢɹ ɩɪɨɦɵɫɥɚ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɫɨɫɬɨɹɧɢɸ ɡɚɩɚɫɚ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ 

ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɡɚɩɚɫɨɦ, ɤɨɬɨɪɵɟ ɨɬɪɚɠɟɧɵ ɱɟɪɟɡ ɰɟɥɟɜɵɟ ɢ 

ɝɪɚɧɢɱɧɵɟ ɨɪɢɟɧɬɢɪɵ. 
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Ɋɢɫ. I.2.1.1. ɋɯɟɦɚ ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ 

 
Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɮɨɪɦɚ ɉɊɉ ɢɦɟɟɬ ɜɢɞ: 

I – Freci = 0, ɩɪɢ Bi< Blim 

II – Freci =(Ftr-F0)(Bi–Blim)/(Btr-Blim)+F0, ɩɪɢ Blim<Bi< Btr 

III  Freci =Ftr=const, ɩɪɢ Bi > Btr,  

ɝɞɟ Freci  – ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɜ ɩɪɨɝɧɨɡɧɵɣ ɝɨɞ ɜɟɥɢɱɢɧɚ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ, 1/ɝɨɞ; 

Bi – ɜɟɥɢɱɢɧɚ ɧɟɪɟɫɬɨɜɨɝɨ (ɞɥɹ ɪɵɛ) ɥɢɛɨ ɩɪɨɦɵɫɥɨɜɨɝɨ (ɞɥɹ ɤɪɚɛɨɜ) 

ɡɚɩɚɫɚ ɜ ɩɪɨɝɧɨɡɧɵɣ ɝɨɞ, ɬɵɫ. ɬ; 

Blim – ɝɪɚɧɢɱɧɵɣ ɨɪɢɟɧɬɢɪ ɩɨ ɧɟɪɟɫɬɨɜɨɣ (ɞɥɹ ɪɵɛ) ɢɥɢ ɩɪɨɦɵɫɥɨɜɨɣ 

(ɞɥɹ ɤɪɚɛɨɜ) ɛɢɨɦɚɫɫɟ, ɬɵɫ. ɬ; 

Ftr – ɰɟɥɟɜɨɣ ɨɪɢɟɧɬɢɪ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɲɬ/ɝɨɞ;  

F0 – ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɟɥɢɱɢɧɚ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, 1/ɝɨɞ; 

Btr – ɰɟɥɟɜɨɣ ɨɪɢɟɧɬɢɪ ɩɨ ɧɟɪɟɫɬɨɜɨɣ (ɞɥɹ ɪɵɛ) ɢɥɢ ɩɪɨɦɵɫɥɨɜɨɣ (ɞɥɹ 

ɤɪɚɛɨɜ) ɛɢɨɦɚɫɫɟ, ɬɵɫ. ɬ. 
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ȼ ɤɚɱɟɫɬɜɟ ɝɪɚɧɢɱɧɨɝɨ ɨɪɢɟɧɬɢɪɚ ɩɨ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɟ ɜɵɛɢɪɚɟɬɫɹ, 

ɤɚɤ ɩɪɚɜɢɥɨ, Bloss ɢɥɢ B25%Bvir ɫ ɭɱɟɬɨɦ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɝɪɚɧɢɱɧɵɣ ɨɪɢɟɧɬɢɪ ɩɨ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɟ Blim ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɵɲɟ 

ɭɪɨɜɧɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɦɟɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɣ ɪɢɫɤ ɩɪɢɱɢɧɟɧɢɹ ɭɳɟɪɛɚ 

ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɱɚɫɬɢ ɡɚɩɚɫɚ. ȼ ɤɚɱɟɫɬɜɟ ɤɚɧɞɢɞɚɬɨɜ ɧɚ ɝɪɚɧɢɱɧɵɣ ɨɪɢɟɧɬɢɪ 

ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ Flim ɜɵɛɢɪɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɢɡ ɨɛɳɟɢɡɜɟɫɬɧɵɯ: Flim 

ɩɨ Ʉɚɞɞɢ [Caddy, 1998], Fmax, Fmsy, F30%, F35%, Floss. ɐɟɥɟɜɨɣ ɨɪɢɟɧɬɢɪ ɩɨ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ Ftr ɬɚɤɠɟ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɱɢɫɥɚ ɩɨɩɭɥɹɪɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɪɢɟɧɬɢɪɨɜ: F0,1, Fmsy, F40%, Fmed. Ɂɧɚɱɟɧɢɹ ɭɤɚɡɚɧɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɪɢɟɧɬɢɪɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɪɢɜɵɦ ɪɚɜɧɨɜɟɫɧɨɝɨ ɭɥɨɜɚ 

[Sissenwine, Shepherd, 1987] ɢ ɪɚɜɧɨɜɟɫɧɨɝɨ ɭɥɨɜɚ ɧɚ ɪɟɤɪɭɬɚ [Thompson, Bell, 

1934]. ɐɟɥɟɜɨɣ ɨɪɢɟɧɬɢɪ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɟ Btr ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɡɧɚɱɟɧɢɸ Ftr ɧɚ ɤɪɢɜɨɣ ɪɚɜɧɨɜɟɫɧɨɝɨ ɭɥɨɜɚ (ɧɚ ɪɟɤɪɭɬɚ). ȼɟɥɢɱɢɧɚ F0 

ɪɟɡɟɪɜɢɪɭɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɜɵɥɨɜɚ ɞɥɹ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ 

ɢɥɢ ɠɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ. 

ɐɟɥɟɜɵɟ ɨɪɢɟɧɬɢɪɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɟ (Btr), 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (Ftr), ɚ ɬɚɤɠɟ ɝɪɚɧɢɱɧɵɣ ɨɪɢɟɧɬɢɪ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ (Flim) ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɛɢɨɦɚɫɫɟ (Blim) ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɩɪɚɤɬɢɤɨɣ [Quinn and Deriso, 1999]. 

ɉɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɫɦɚɬɪɢɜɚɟɬɫɹ ɢ ɭɥɭɱɲɚɟɬɫɹ 

ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ɉɪɢɟɧɬɢɪɵ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɩɟɪɟɫɦɚɬɪɢɜɚɬɶɫɹ 

ɩɪɢɦɟɪɧɨ ɪɚɡ ɜ 5 ɥɟɬ.  

ɋ ɩɨɦɨɳɶɸ ɨɛɪɚɳɟɧɧɨɣ ɜɩɟɪɟɞ ɤɨɝɨɪɬɧɨɣ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɟɬɫɹ 

ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɧɚ 2 ɝɨɞɚ ɜɩɟɪɟɞ. ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟɪɟɫɬɨɜɨɣ 

ɛɢɨɦɚɫɫɵ, ɫɨɝɥɚɫɧɨ ɉɊɉ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɝɨɞ. 

ȼɟɥɢɱɢɧɚ ɈȾɍ ɧɚ ɩɪɨɝɧɨɡɧɵɣ ɝɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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
 



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tj irecjj

irecjj

jijjreci

c

i FsM

FsM
NwsFɈȾɍ

)](exp[1
, (ɫɦ., ɧɚɩɪɢɦɟɪ [Ȼɚɛɚɹɧ, 2000]),  

ɝɞɟ: 

sj – ɜɨɡɪɚɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ,  

wj – ɦɚɫɫɚ ɨɫɨɛɟɣ,  

Mj – ɦɝɧɨɜɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ,  

Ni,j – ɱɢɫɥɟɧɧɨɫɬɶ j-ɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ,  

Freci – ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɜ i-ɣ ɩɪɨɝɧɨɡɧɵɣ 

ɝɨɞ. 

ȿɫɥɢ ɜɟɥɢɱɢɧɚ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ ɜɵɥɨɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɡɚɩɚɫɨɜ, 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜ ɧɟɫɤɨɥɶɤɢɯ ɪɵɛɨɩɪɨɦɵɫɥɨɜɵɯ ɩɨɞɡɨɧɚɯ (ɧɚɩɪɢɦɟɪ, 

ɫɟɜɟɪɨɨɯɨɬɨɦɨɪɫɤɢɣ ɢ ɜɨɫɬɨɱɧɨɤɚɦɱɚɬɫɤɢɣ ɦɢɧɬɚɣ, ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɚɹ ɬɪɟɫɤɚ 

ɢ ɞɪ.), ɬɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɩɚɫɚ, 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɨɧɚ ɡɚɬɟɦ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɨɞɡɨɧɚɦ.  

 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ  

ɉɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɜɟɥɢɱɢɧɵ ɈȾɍ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɵɛɪɚɧɧɨɣ 

ɫɯɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɰɟɞɭɪɵ ɪɢɫɤ-ɚɧɚɥɢɡɚ. ɉɪɢ 

ɷɬɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɡɚɩɚɫɨɜ ɩɪɢ 

ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɫɬɪɚɬɟɝɢɢ ɪɵɛɨɥɨɜɫɬɜɚ. Ɇɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ [Metropolis, 

Ulam, 1949] ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɞɚɧɧɨɟ ɛɨɥɶɲɨɟ (>100) ɱɢɫɥɨ ɝɟɧɟɪɚɰɢɣ ɫɥɭɱɚɣɧɵɯ 

ɨɲɢɛɨɤ ɞɥɹ ɫɬɚɪɬɨɜɵɯ ɡɧɚɱɟɧɢɣ ɱɢɫɥɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɤɥɚɫɫɨɜ, ɦɚɫɫɵ, ɞɨɥɢ 

ɡɪɟɥɵɯ ɪɵɛ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢ ɡɧɚɱɟɧɢɣ ɩɨɩɨɥɧɟɧɢɹ ɜ 

ɩɪɨɝɧɨɡɧɵɟ ɝɨɞɵ. ȼ ɤɚɱɟɫɬɜɟ ɫɬɚɪɬɨɜɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ ɝɨɞɨɜɵɯ 

ɤɥɚɫɫɨɜ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ, ɡɚɲɭɦɥɟɧɧɚɹ ɩɭɬɟɦ ɜɧɟɫɟɧɢɹ ɥɨɝɧɨɪɦɚɥɶɧɨɣ 

ɨɲɢɛɤɢ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ, ɨɰɟɧɟɧɧɵɦ ɩɨ ɦɟɬɨɞɭ ɛɭɬɫɬɪɟɩɚ ɜ 

ɦɨɞɟɥɢ «Synthesis». Ɂɧɚɱɟɧɢɹ ɩɨɩɨɥɧɟɧɢɹ ɜ ɩɪɨɝɧɨɡɧɵɟ ɝɨɞɵ «ɡɚɲɭɦɥɹɸɬɫɹ» ɫ 

ɭɱɟɬɨɦ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɲɢɛɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɜɹɡɢ «ɡɚɩɚɫ-

ɩɨɩɨɥɧɟɧɢɟ» ɢ ɛɢɨɦɚɫɫɵ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɩɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɹ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ 
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ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɪɚɜɧɵɦɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɦ. Ⱦɚɥɟɟ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɤɨɥɟɧɢɣ 

ɷɤɫɬɪɚɩɨɥɢɪɭɟɬɫɹ ɧɚ ɩɨɫɥɟɞɭɸɳɢɣ ɝɨɞ ɩɨ ɮɨɪɦɭɥɟ: 

)exp( 11,11,1,   jjijiji MFNN , 

ɝɞɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (F) ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɟɫɬɢɪɭɟɦɨɣ ɫɬɪɚɬɟɝɢɢ ɪɵɛɨɥɨɜɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 

«ɡɚɲɭɦɥɹɸɬɫɹ» ɜɧɟɫɟɧɢɟɦ ɥɨɝɧɨɪɦɚɥɶɧɨɣ ɨɲɢɛɤɢ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ 

ɨɬɤɥɨɧɟɧɢɟɦ, ɨɰɟɧɟɧɧɵɦ ɩɨ ɦɟɬɨɞɭ ɛɭɬɫɬɪɟɩɚ ɜ ɦɨɞɟɥɢ «Synthesis». Ⱦɚɥɟɟ 

ɩɪɨɝɧɨɡɧɚɹ ɨɰɟɧɤɚ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɭɬɟɦ ɫɭɦɦɢɪɨɜɚɧɢɹ 

ɱɢɫɥɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɤɥɚɫɫɨɜ, ɭɦɧɨɠɟɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 

ɦɚɫɫɵ ɢ ɞɨɥɢ ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ. Ɂɚɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ 

ɨɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɨɣ ɜɵɛɨɪɤɢ.   

ȼɚɠɧɵɦ ɷɬɚɩɨɦ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ 

ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ (10 ɥɟɬ ɜɩɟɪɟɞ) ɛɢɨɦɚɫɫɚ 

ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɧɟ ɨɩɭɫɬɢɬɫɹ ɧɢɠɟ ɝɪɚɧɢɱɧɨɝɨ ɨɪɢɟɧɬɢɪɚ ɩɨ ɛɢɨɦɚɫɫɟ Blim 

ɩɪɢ ɡɚɞɚɧɧɨɦ ɩɨɫɬɨɹɧɧɨɦ ɬɟɦɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɗɬɚ ɜɟɪɨɹɬɧɨɫɬɶ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 

ɪɚɦɤɚɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ. 

ȿɫɥɢ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɜ ɬɟɱɟɧɢɟ 10 ɥɟɬ ɧɚ ɭɪɨɜɧɟ ɰɟɥɟɜɨɝɨ 

ɨɪɢɟɧɬɢɪɚ Ftr ɪɢɫɤ ɩɟɪɟɥɨɜɚ ɩɨ ɩɨɩɨɥɧɟɧɢɸ ɧɟ ɩɪɟɜɵɲɚɟɬ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ 

[Ȼɚɛɚɹɧ, 2000] ɭɪɨɜɧɹ α = 0,1–0,2, ɬɨ ɧɟɬ ɨɫɧɨɜɚɧɢɣ ɨɬɜɟɪɝɧɭɬɶ ɞɚɧɧɭɸ 

ɫɬɪɚɬɟɝɢɸ ɭɩɪɚɜɥɟɧɢɹ. ɗɬɢ ɪɚɫɱɟɬɵ ɬɚɤɠɟ ɦɨɝɭɬ ɩɨɞɬɜɟɪɠɞɚɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ 

ɜɵɛɪɚɧɧɵɯ ɨɪɢɟɧɬɢɪɨɜ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. 

ȿɳɟ ɨɞɧɢɦ ɚɪɝɭɦɟɧɬɨɦ ɜ ɩɨɥɶɡɭ ɫɬɪɚɬɟɝɢɢ ɩɪɨɦɵɫɥɚ ɦɨɝɭɬ ɩɨɫɥɭɠɢɬɶ 

ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ (10 

ɥɟɬ) ɩɪɢ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɫɨɝɥɚɫɧɨ ɉɊɉ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɴɹɬɢɹ ɢ ɩɪɢɧɹɬɨɦ 

ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɥɢɱɢɧɵ ɩɨɩɨɥɧɟɧɢɹ. ȿɫɥɢ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 

ɉɊɉ ɡɚɩɚɫ ɫ 95%-ɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɧɟ ɜɵɣɞɟɬ ɡɚ ɛɢɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɟ 

ɝɪɚɧɢɰɵ ɢ ɧɟ ɨɩɭɫɬɢɬɫɹ ɧɢɠɟ ɰɟɥɟɜɨɝɨ ɨɪɢɟɧɬɢɪɚ Btr, ɬɨ ɧɚ ɨɫɧɨɜɚɧɢɢ 
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ɪɟɡɭɥɶɬɚɬɨɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɜ 

ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ ɫɬɪɚɬɟɝɢɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɟɦɥɟɦɚ. 

Ɍɚɤ ɤɚɤ ɈȾɍ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɫ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɫɬɶɸ ɜ 2 ɝɨɞɚ, ɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɱɢɬɚɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢɧɹɬɢɹ 

ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ ɧɚ 2 ɝɨɞɚ ɜɩɟɪɟɞ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-

Ʉɚɪɥɨ ɧɚɯɨɞɹɬɫɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɩɚɞɚɧɢɹ ɡɚɩɚɫɚ ɜ ɨɩɚɫɧɭɸ ɡɨɧɭ, ɤɚɤ ɮɭɧɤɰɢɢ 

ɜɟɥɢɱɢɧɵ ɝɨɞɨɜɨɝɨ ɜɵɥɨɜɚ ɜ ɩɪɨɝɧɨɡɧɵɟ ɝɨɞɵ: P(SSBi+1<Blim| ɈȾɍi-1, ɈȾɍi) ɢ 

P(Fi>Flim| ɈȾɍi-1, ɈȾɍi). ȿɫɥɢ ɷɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɦɟɧɶɲɟ α=0,1 [Ȼɚɛɚɹɧ, 2000], ɬɨ 

ɪɟɤɨɦɟɧɞɭɟɦɭɸ ɜɟɥɢɱɢɧɭ ɈȾɍ ɦɨɠɧɨ ɩɪɢɧɹɬɶ.  

 

I.2.2. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɜ ɫɬɪɨɤɟ «Ɇɟɧɸ» ɞɨɫɬɭɩɧɵ ɡɧɚɱɤɢ «ɋɨɡɞɚɬɶ», 

«Ɉɬɤɪɵɬɶ» ɢ ɨɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɧɨɜɨɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ 

ɜɫɩɥɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɜɟɫɬɢ ɤɨɥɢɱɟɫɬɜɨ 

ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɢ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɫɨɛɪɚɧɵ ɞɚɧɧɵɟ ɨɛ ɭɥɨɜɚɯ 

ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ. Ⱦɚɥɟɟ ɜ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɟ ɬɚɛɥɢɰɵ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɚɧɧɵɟ. Ⱦɚɧɧɵɟ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɜɪɭɱɧɭɸ, ɦɨɠɧɨ ɤɨɩɢɪɨɜɚɬɶ 

ɢɡ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ «Microsoft Excel».  

ɉɪɟɞɭɫɦɨɬɪɟɧ ɤɨɧɬɪɨɥɶ ɧɚɞ ɜɜɨɞɨɦ ɞɚɧɧɵɯ – ɜ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɨɲɢɛɤɢ ɜ 

ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɚ ɭɤɚɠɟɬ ɧɚ ɧɟɟ. ɇɭɥɟɜɵɟ ɡɧɚɱɟɧɢɹ ɫɱɢɬɚɸɬɫɹ ɩɪɨɛɟɥɚɦɢ ɜ 

ɞɚɧɧɵɯ. 

ȼ ɬɚɛɥɢɰɟ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ ɫɴɟɦɨɤ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɜɟɫɨɜɨɣ 

ɤɨɷɮɮɢɰɢɟɧɬ, ɞɨɥɸ ɝɨɞɚ ɨɬ ɟɝɨ ɧɚɱɚɥɚ ɞɨ ɞɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɫɴɟɦɨɤ ɢ ɮɥɚɝ («0» - 

ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ q ɩɨɞɥɟɠɢɬ ɨɰɟɧɤɟ, «1» – ɟɫɥɢ ɷɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ 

ɮɢɤɫɢɪɭɟɬɫɹ ɢ ɪɚɜɟɧ ɟɞɢɧɢɰɟ). Ʉɪɨɦɟ ɬɨɝɨ, ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 

ɢɧɞɟɤɫɚ: «N» – ɱɢɫɥɟɧɧɨɫɬɶ, «SSN» – ɱɢɫɥɟɧɧɨɫɬɶ ɪɨɞɢɬɟɥɟɣ, «ȼ» – ɛɢɨɦɚɫɫɚ, 

«SSB» – ɛɢɨɦɚɫɫɚ ɪɨɞɢɬɟɥɟɣ. 
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Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɟɨɛɯɨɞɢɦɨ ɜ ɩɚɪɚɦɟɬɪɚɯ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ «Windows» ɭɫɬɚɧɨɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɪɚɡɞɟɥɢɬɟɥɹ ɰɟɥɨɣ ɢ 

ɞɪɨɛɧɨɣ ɱɚɫɬɢ ɱɢɫɥɚ ɬɨɱɤɭ (ɫɢɦɜɨɥ «.»). 

ɉɨɫɥɟ ɜɜɨɞɚ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɭ ɛɭɞɟɬ ɞɨɫɬɭɩɟɧ ɡɧɚɱɨɤ ɦɟɧɸ «ɋɨɯɪɚɧɢɬɶ». 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɜ ɮɚɣɥ ɧɚɠɚɬɢɟɦ ɧɚ ɭɤɚɡɚɧɧɵɣ ɡɧɚɱɨɤ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɞɚɧɧɵɟ ɜɜɟɞɟɧɵ, ɜ ɩɭɧɤɬɟ ɦɟɧɸ «Ɇɟɬɨɞɵ» ɫɬɚɧɨɜɢɬɫɹ 

ɚɤɬɢɜɧɵɦ ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɪɚɫɱɟɬɧɵɯ ɩɪɨɰɟɞɭɪ: 

 «Synthesis (GD)» ɫ ɦɢɧɢɦɢɡɚɰɢɟɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨ ɦɟɬɨɞɭ 

ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ; 

 «Synthesis (Levenberg-Marquardt)» ɫ ɦɢɧɢɦɢɡɚɰɢɟɣ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ ɩɨ ɚɥɝɨɪɢɬɦɭ Ʌɟɜɟɧɛɟɪɝɚ – Ɇɚɪɤɜɚɪɞɬɚ; 

 «Synthesis (LM,Quick)» ɫ ɦɢɧɢɦɢɡɚɰɢɟɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨ 

ɚɥɝɨɪɢɬɦɭ Ʌɟɜɟɧɛɟɪɝɚ – Ɇɚɪɤɜɚɪɞɬɚ (ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ); 

 «Synthesis Conjugate gradients» ɫ ɦɢɧɢɦɢɡɚɰɢɟɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨ 

ɦɟɬɨɞɭ ɫɨɩɪɹɠɟɧɧɵɯ ɝɪɚɞɢɟɧɬɨɜ Ɏɥɟɬɱɟɪɚ-Ɋɢɜɡɚ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɦɟɬɨɞɚ ɢɡ ɭɤɚɡɚɧɧɨɝɨ ɫɩɢɫɤɚ ɜɫɩɥɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, ɜ 

ɤɨɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɛɪɚɬɶ ɨɩɰɢɢ ɦɟɬɨɞɚ: 

 ɡɚɞɚɬɶ ɜɢɞ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ; 

 ɡɚɞɚɬɶ ɫɪɨɤɢ ɩɪɨɦɵɫɥɚ; 

 ɭɤɚɡɚɬɶ, ɤɚɤɭɸ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɥɚɧɢɪɭɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɚɫɱɟɬɚɯ, ɜɜɟɫɬɢ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ; 

 ɜɵɛɪɚɬɶ, ɩɪɨɢɡɜɨɞɢɬɶ ɢɥɢ ɧɟɬ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɭ ɞɥɹ ɨɰɟɧɤɢ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ; 

 ɡɚɞɚɬɶ ɜɢɞ ɆɄȿɋ; 
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 ɜɵɛɪɚɬɶ, ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɝɥɚɞɤɨɣ 

ɤɪɢɜɨɣ ɥɢɛɨ ɨɰɟɧɢɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɣ ɜɨɡɪɚɫɬɧɨɣ 

ɝɪɭɩɩɵ. 

Ʉɨɝɞɚ ɜɫɟ ɨɩɰɢɢ ɜɵɛɪɚɧɵ, ɩɟɪɟɯɨɞ ɤ ɜɵɛɨɪɭ ɩɚɪɚɦɟɬɪɨɜ ɦɟɬɨɞɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ «ɈɄ» ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ 

ɞɢɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ ɬɪɟɛɭɟɬɫɹ ɜɜɟɫɬɢ: 

 ɱɢɫɥɨ ɝɪɭɩɩ ɫɟɥɟɤɬɢɜɧɨɫɬɢ; 

 ɜɪɟɦɟɧɧɵɟ ɝɪɚɧɢɰɵ ɞɥɹ ɝɪɭɩɩ ɫɟɥɟɤɬɢɜɧɨɫɬɢ; ɢɧɬɟɪɜɚɥ ɜɨɡɪɚɫɬɨɜ 

ɩɨɥɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢɥɢ ɬɢɩ ɤɪɢɜɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ; 

 ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɥɚɤɫɚɰɢɢ ω (ɫɦ., ɚɥɝɨɪɢɬɦ); 

 ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ ɚɥɝɨɪɢɬɦɚ ɦɢɧɢɦɢɡɚɰɢɢ; 

 ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɦɟɬɨɞɚ ɩɨɢɫɤɚ ɧɚɱɚɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ. 

ɉɨɢɫɤ ɪɟɲɟɧɢɹ ɢ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨɫɥɟ ɡɚɞɚɧɢɹ 

ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

ȼɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɩɪɨɰɟɞɭɪɵ ɦɢɧɢɦɢɡɚɰɢɢ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. 

 Ɉɰɟɧɤɢ ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɮɚɣɥ, ɤɨɬɨɪɵɣ 

ɦɨɠɟɬ ɢɦɟɬɶ ɬɟɤɫɬɨɜɵɣ ɢɥɢ «xls» ɮɨɪɦɚɬ. 

 ɋɩɢɫɨɤ ɨɰɟɧɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ 

«List_Of_Parameters». 

  Cɬɚɧɞɚɪɬɧɵɟ ɨɲɢɛɤɢ ɨɰɟɧɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɸɬɫɹ ɜ 

ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ «St^Errors».  ȼɵɜɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɪɹɞɤɨɦ 

ɫɥɟɞɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɮɚɣɥɟ «List_Of_Parameters». 

 Ɋɹɞɵ ɞɚɧɧɵɯ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɪɚɜɧɨɜɟɫɧɨɣ ɛɢɨɦɚɫɫɵ ɧɚ 

ɪɟɤɪɭɬɚ ɢ ɪɚɜɧɨɜɟɫɧɨɝɨ ɭɥɨɜɚ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ «YPR...». 
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 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɬɟɪɚɰɢɣ ɦɟɬɨɞɚ ɫɥɭɱɚɣɧɨɝɨ ɩɨɢɫɤɚ 

ɧɚɱɚɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɞɥɹ ɜɟɤɬɨɪɚ ɨɰɟɧɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɟɬɫɹ ɜ 

ɬɟɤɫɬɨɜɵɣ ɮɚɣɥ «History _ of _ Genet ic _ Algorithm .log». 

 

I.2.3. Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

Ʉɨɝɨɪɬɧɚɹ ɦɨɞɟɥɶ «ɋɢɧɬɟɡ» [ɂɥɶɢɧ ɢ ɞɪ., 2014] ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɫ 2007 ɝ. ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɰɟɥɨɝɨ ɪɹɞɚ 

ɡɚɩɚɫɨɜ ɜ ɄɚɦɱɚɬɇɂɊɈ (ɉɪɢɥɨɠɟɧɢɟ 4 ɤ Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ).  

Ɇɨɞɟɥɶ ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɪɟɞɫɬɚɜɥɹɥɚɫɶ ɧɚ Ɉɬɪɚɫɥɟɜɨɦ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɨɦ 

ɫɟɦɢɧɚɪɟ ɩɨ ɢɡɭɱɟɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ (ɜ 2012, 2015 ɝɝ.). ȼ 2016 ɝ. 

ɩɪɨɲɥɚ ɬɟɫɬɢɪɨɜɚɧɢɟ ɧɚ ɊȽɆ ɢ ɜɤɥɸɱɟɧɚ ɜ ɩɟɪɟɱɟɧɶ ɦɨɞɟɥɟɣ, 

ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ȼ 2012–2013 ɝɝ. ɦɨɞɟɥɶ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɩɪɢ ɩɪɨɰɟɞɭɪɟ MSC ɫɟɪɬɢɮɢɤɚɰɢɢ ɩɪɨɦɵɫɥɚ ɦɢɧɬɚɹ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ 

Ɉɯɨɬɫɤɨɝɨ ɦɨɪɹ. ȼ 2014–2016 ɝɝ. ɭɫɩɟɲɧɨ ɩɪɨɣɞɟɧ ɚɭɞɢɬ, ɚ ɜ 2017 ɝ. – 

ɪɟɫɟɪɬɢɮɢɤɚɰɢɹ. 

 
ɈɐȿɇɄȺ ɋɈɋɌɈəɇɂə ɁȺɉȺɋȺ ɋ ɉɈɆɈɓɖɘ ɉɊɈȽɊȺɆɆɕ «ɋɂɇɌȿɁ» 

ɇȺ ɉɊɂɆȿɊȿ ɁȺɉȺȾɇɈ-ɄȺɆɑȺɌɋɄɈɃ ɇȺȼȺȽɂ 
 

ɉɨ ɧɚɜɚɝɟ Ɂɚɩɚɞɧɨɣ Ʉɚɦɱɚɬɤɢ ɧɚɤɨɩɥɟɧɚ ɫɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ: 

– ɜɵɥɨɜ (ɦɥɧ ɷɤɡ.) ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɨɣ ɧɚɜɚɝɢ ɩɨ ɜɨɡɪɚɫɬɚɦ (1-9 ɥɟɬ) ɢ 

ɝɨɞɚɦ (1987-2017 ɝɝ.) (ɩɨɞɡɨɧɵ 61.05.2 ɢ 61.05.4). ȼɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɪɚɫɫɱɢɬɚɥɢ 

ɩɨ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɦɭ ɪɚɡɦɟɪɧɨ-ɜɨɡɪɚɫɬɧɨɦɭ ɤɥɸɱɭ, ɫɨɫɬɚɜɥɟɧɧɨɦɭ ɩɨ 

ɨɬɨɥɢɬɧɵɦ ɨɩɪɟɞɟɥɟɧɢɹɦ ɜɨɡɪɚɫɬɚ ɜ 2009-2017 ɝɝ. 
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Ɍɚɛɥɢɰɚ I.2.3.1. ȼɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɭɥɨɜɨɜ ɧɚɜɚɝɢ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ (ɬɵɫ. ɷɤɡ.) 

Catch at age (in numbers): 

1 2 3 4 5 6 7 8 9 Total Catch 

1987 0 0,016 1,428 3,282 3,561 1,329 0,837 0,131 0,066 10,65 

1988 0,36 1,849 5,066 4,706 1,921 1,633 0,696 0,312 0,24 16,783 

1989 0 0 0,599 4,193 3,594 4,792 1,797 0,1 0,1 15,175 

1990 0 4,812 3,122 3,761 2,695 0,548 0,289 0,1 0,1 15,427 

1991 0 31,775 16,516 6,552 1,975 1,077 0,449 0,1 0,1 58,544 

1992 0 42,085 34,837 8,651 3,975 2,572 1,169 0,1 0,1 93,489 

1993 0 2,265 65,307 22,839 15,666 4,719 1,699 0,566 0,189 113,25 

1994 0,031 0,314 1,286 3,888 1,662 1,192 0,69 0,282 0,031 9,376 

1995 0 14,083 28,917 10,515 6,76 2,441 0,563 0,563 0,1 63,942 

1996 0,603 7,348 14,623 3,922 3,9 1,259 1,357 0,974 0,164 34,15 

1997 1,82 10,753 20,679 3,309 6,286 1,82 3,64 2,481 0,496 51,284 

1998 0 0 7,063 19,171 11,099 3,027 3,027 3,027 0,1 46,514 

1999 10,346 8,677 11,013 19,022 14,35 16,353 7,008 2,67 2,002 91,441 

2000 0,211 10,077 7,082 6,659 4,087 2,783 2,995 0,634 0,423 34,951 

2001 10,396 26,933 38,832 2,463 3,002 0,583 1,158 1,063 0,107 84,537 

2002 0 3,025 7,83 11,034 8,364 2,313 1,424 0,89 0,356 35,236 

2003 0 1,064 3,193 6,209 4,967 1,33 0,532 0,443 0 17,738 

2004 1,64 9,701 12,412 3,08 3,168 1,568 0,719 0,229 0,147 32,664 

2005 0,077 1,684 1,914 3,215 2,373 1,378 0,766 0,306 0 11,713 

2006 0 0,99 0,594 1,981 2,377 2,179 1,386 0,396 0 9,903 

2007 0 1,69 3,019 2,536 2,656 2,415 2,536 1,811 1,449 18,112 

2008 0 6,268 6,77 4,764 2,507 2,006 2,006 0,752 0 25,073 

2009 2,226 16,166 17,391 14,534 8,892 3,205 0,256 0,174 0,625 63,469 

2010 1,489 10,824 11,625 9,735 5,956 2,52 0,172 0,115 0,057 42,493 

2011 0,678 3,657 12,209 7,638 8,11 2,743 0,649 0,413 0,265 36,362 

2012 0,562 7,541 10,22 9,128 8,566 6,119 1,819 0,463 0,066 44,484 

2013 0 0,974 15,255 5,518 8,601 6,492 3,733 1,461 0 42,034 

2014 0 0,342 3,305 8,66 8,205 4,33 2,849 2,165 1,14 30,996 

2015 10,156 7,01 12,971 3,533 10,211 6,182 3,201 1,766 0,166 55,196 

2016 0,048 2,19 10,278 16,392 10,061 4,742 1,998 0,698 0,409 46,816 

2017 0 26,288 17,174 14,54 13,629 4,63 2,127 1,447 0,333 80,168 
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– ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɦɚɫɫɚ ɪɵɛ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ (ɪɢɫ. I.2.3.1) 
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Ɋɢɫ. I.2.3.1. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɦɨɞɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ 
 

– ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɞɨɥɹ ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ, 

ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɚɫɫɨɜɵɯ ɩɪɨɦɟɪɨɜ ɫɨ ɜɫɤɪɵɬɢɟɦ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ 

ɹɧɜɚɪɟ-ɦɚɪɬɟ (ɫɦ. ɪɢɫ. I.2.3.1.);  

– ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɦɝɧɨɜɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɫɦɟɪɬɧɨɫɬɢ (Ɇ) ɩɨ ɜɨɡɪɚɫɬɚɦ (ɫɦ. ɪɢɫ. I.2.3.1), ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɦɟɬɨɞɭ Ɂɵɤɨɜɚ-

ɋɥɟɩɨɤɭɪɨɜɚ; 

– ɢɧɞɟɤɫɵ ɡɚɩɚɫɚ; 

– ɨɰɟɧɤɢ ɨɛɳɟɣ ɛɢɨɦɚɫɫɵ ɧɚɜɚɝɢ ɭ Ɂɚɩɚɞɧɨɣ Ʉɚɦɱɚɬɤɢ ɜ 1987–2017 ɝɝ. ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɞɨɧɧɵɯ ɭɱɟɬɧɵɯ ɬɪɚɥɨɜɵɯ ɫɴɟɦɨɤ; 

– ɭɥɨɜɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɦɚɥɨɦɟɪɧɵɯ ɫɭɞɨɜ ɬɢɩɚ ɆɦɊɋ. 

Ⱦɚɧɧɵɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɜɵɥɨɜɭ ɧɚɜɚɝɢ ɜ ɪɚɣɨɧɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ 

ɨɩɟɪɚɬɢɜɧɨɣ ɨɬɱɟɬɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɣ (ɈɈɉ) ɢɡ ɨɬɪɚɫɥɟɜɨɣ ɫɢɫɬɟɦɵ 

ɦɨɧɢɬɨɪɢɧɝɚ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ (ɈɋɆ).  
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Ɍɚɛɥɢɰɚ I.2.3.2. Ɉɰɟɧɤɢ ɨɛɳɟɣ ɛɢɨɦɚɫɫɵ ɧɚɜɚɝɢ ɭ Ɂɚɩɚɞɧɨɣ Ʉɚɦɱɚɬɤɢ ɜ 1987–
2017 ɝɝ. ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɨɧɧɵɯ ɬɪɚɥɨɜɵɯ ɫɴɟɦɨɤ (ɩɟɪɜɵɣ ɢɧɞɟɤɫ ɞɥɹ 
ɧɚɫɬɪɨɣɤɢ) 
 

Ƚɨɞ Ɉɛɳɚɹ ɛɢɨɦɚɫɫɚ Ƚɨɞ Ɉɛɳɚɹ ɛɢɨɦɚɫɫɚ 

1987 13,928 2003  

1988 19,124 2004  

1989 31,038 2005 55,6 

1990 51,452 2006  

1991 61,054 2007 169,972 

1992 84,258 2008 129,8 

1993 84,328 2009 60 

1994 48,071 2010 37,8 

1995 62,016 2011 70,015 

1996 74,284 2012 92 

1997 83,95 2013 186 

1998 83,007 2014 168,062 

1999 69,473 2015 217,8 

2000 49,314 2016 191,1 

2001 38,571 2017 156,586 

2002 20,567   

 

Ɍɚɛɥɢɰɚ I.2.3.3. ɍɥɨɜɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɦɚɥɨɦɟɪɧɵɯ ɫɭɞɨɜ 
ɬɢɩɚ ɆɦɊɋ, ɩɨ ɞɚɧɧɵɦ ɈɋɆ (ɜɬɨɪɨɣ ɢɧɞɟɤɫ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɞɥɹ 2004-2017 ɝɝ.)
  

Ƚɨɞ 
ɍɥɨɜɵ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ 

Ƚɨɞ 
ɍɥɨɜɵ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ 

1987  2003  

1988  2004  

1989  2005  

1990  2006  

1991  2007  

1992  2008  

1993  2009  

1994  2010 4 

1995  2011 4,9 

1996  2012 4,9 

1997  2013 4,7 

1998  2014 2,9 

1999  2015 4,1 

2000  2016 4,2 

2001  2017 3,8 

2002    

 

ɋɬɪɭɤɬɭɪɚ ɢ ɤɚɱɟɫɬɜɨ ɞɨɫɬɭɩɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ I ɭɪɨɜɧɸ (ɩɪɢɥɨɠɟɧɢɟ 1 ɤ ɩɪɢɤɚɡɭ 
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Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 06.02.2015 ɝ. № 104). ɂɫɯɨɞɹ ɢɡ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ 

ɞɥɹ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɩɪɨɝɪɚɦɦɚ «ɋɢɧɬɟɡ». 

ɍɤɚɡɚɧɧɵɟ ɦɚɫɫɢɜɵ ɞɚɧɧɵɯ ɡɚɧɨɫɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɚɛɥɢɰɵ 

ɩɪɨɝɪɚɦɦɵ «ɋɢɧɬɟɡ». ȼ ɨɤɧɟ «Survey» ɞɥɹ ɬɪɚɥɨɜɵɯ ɫɴɟɦɨɤ (ɢɧɞɟɤɫ ɛɢɨɦɚɫɫɵ 

«B») ɡɚɞɚɟɬɫɹ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɫɴɟɦɨɤ Δ=0,5, ɬ.ɤ. ɤɚɥɢɛɪɨɜɨɱɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ q ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɵɦ 1, ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɫɬɚɜɥɟɧ ɮɥɚɠɨɤ «1»; 

ɞɥɹ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ɢɧɞɟɤɫ ɩɪɨɦɵɫɥɨɜɨɣ ɛɢɨɦɚɫɫɵ 

«FSB») ɡɚɞɚɟɬɫɹ Δ=0,5, ɬ.ɤ. ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ q ɩɨɞɥɟɠɢɬ ɨɰɟɧɤɟ, 

ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɫɬɚɜɥɟɧ ɮɥɚɠɨɤ «0». ȼɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɪɚɜɧɵɦɢ 1, ɬ.ɟ. ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɞɢɫɩɟɪɫɢɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɞɥɹ 

ɜɫɟɯ ɞɚɧɧɵɯ ɨɞɧɚ ɢ ɬɚ ɠɟ. 

Ⱦɚɥɟɟ ɜ ɦɟɧɸ «Methods» ɜɵɛɢɪɚɟɬɫɹ ɦɟɬɨɞ ɨɩɬɢɦɢɡɚɰɢɢ, ɤ ɩɪɢɦɟɪɭ, 

«Synthesis, L-M quick». ȼɨ ɜɫɩɥɵɜɲɟɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɵɛɢɪɚɟɬɫɹ ɜɢɞ 

ɤɨɦɩɨɧɟɧɬɵ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɞɥɹ ɭɥɨɜɨɜ – «ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ». 

Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɉɨɭɩɚ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. Ⱦɨɥɹ ɝɨɞɚ ɨɬ 1 ɹɧɜɚɪɹ ɞɨ ɧɚɱɚɥɚ 

ɩɪɨɦɵɫɥɚ – 0, ɞɨɥɹ ɝɨɞɚ ɨɬ 1 ɹɧɜɚɪɹ ɞɨ ɨɤɨɧɱɚɧɢɹ ɩɪɨɦɵɫɥɚ - 1, ɬ.ɟ. ɩɪɨɦɵɫɟɥ 

ɜɟɞɟɬɫɹ ɤɪɭɝɥɵɣ ɝɨɞ. Ⱦɚɥɟɟ, ɧɭɠɧɨ ɭɤɚɡɚɬɶ, ɤɚɤɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ – ɞɚɧɧɵɟ ɫɴɟɦɨɤ ɢ ɫɜɹɡɶ «ɡɚɩɚɫ-ɩɨɩɨɥɧɟɧɢɟ» Ȼɢɜɟɪɬɨɧɚ-ɏɨɥɬɚ 

ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɩɨɩɨɥɧɟɧɢɹ. 

ȼɨɡɪɚɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɧɭɬɪɢ 

ɦɨɞɟɥɢ, ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ ɮɭɧɤɰɢɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢɦɟɟɬ 

ɥɨɝɢɫɬɢɱɟɫɤɢɣ ɜɢɞ: 

  a
sa 


exp1

1
, 

ɝɞɟ α, ȕ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɰɟɧɢɜɚɟɦɵɟ ɜ ɦɨɞɟɥɢ. ɑɢɫɥɨ ɝɪɭɩɩ 

ɫɟɥɟɤɬɢɜɧɨɫɬɢ - 1. 

ɉɨɫɤɨɥɶɤɭ ɆɄȿɋ ɡɚɞɚɧɵ, ɨɧɢ ɧɟ ɩɨɞɥɟɠɚɬ ɨɰɟɧɤɟ. 

Ɂɚɬɟɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɱɢɫɥɨ ɪɟɚɥɢɡɚɰɢɣ (N=100) ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ ɫ 

ɡɚɲɭɦɥɟɧɢɟɦ ɜɫɟɯ ɞɚɧɧɵɯ, ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ 

ɩɪɢɧɢɦɚɸɬɫɹ ɡɚɞɚɧɧɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ. 



80 
 

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «ɈɄ» ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ ɩɨɬɪɟɛɭɟɬɫɹ ɜɜɟɫɬɢ ɱɢɫɥɨ 

ɝɪɭɩɩ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (1), ɥɨɝɢɫɬɢɱɟɫɤɢɣ ɬɢɩ ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (0), ɩɚɪɚɦɟɬɪ Ω 

ɦɟɬɨɞɚ ɨɩɬɢɦɢɡɚɰɢɢ (1,0) ɢ ɬɨɱɧɨɫɬɶ (ɤɪɢɬɟɪɢɣ ɨɫɬɚɧɨɜɚ) – 0,0001.  

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɩɪɨɰɟɧɬɢɥɢ ɛɭɬɫɬɪɟɩ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɚɬɭɪɚɥɶɧɵɯ ɥɨɝɚɪɢɮɦɨɜ ɨɰɟɧɨɤ ɡɚɩɚɫɚ, ɧɚɬɭɪɚɥɶɧɵɯ ɥɨɝɚɪɢɮɦɨɜ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɛɭɞɭɬ ɫɨɯɪɚɧɟɧɵ ɜ 

ɬɟɤɫɬɨɜɨɦ ɮɚɣɥɟ «Bootstrap…».  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. I.2.3.2 – I.2.3.7 ɢ ɜ ɬɚɛɥ. I.2.3.1.  

Ⱦɨɜɟɪɢɬɟɥɶɧɵɟ ɝɪɚɧɢɰɵ ɞɥɹ ɬɟɪɦɢɧɚɥɶɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ (ɪɢɫ. I.2.3.7) 

ɨɰɟɧɟɧɵ ɩɨ ɮɨɪɦɭɥɚɦ  

Nα×100%=N×EXP(-tα×ı), N (1-α)*100% = N×EXP(tα×ı), 

ɝɞɟ: α – ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ, tα – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɋɬɶɸɞɟɧɬɚ, ı – ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɥɨɝɚɪɢɮɦɚ ɬɟɪɦɢɧɚɥɶɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɢɡ 

ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ. 
 

 
 

Ɋɢɫ. I.2.3.2. ȼɨɡɪɚɫɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɟɥɟɤɬɢɜɧɨɫɬɢ  
ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɨɣ ɧɚɜɚɝɢ 
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Ɋɢɫ. I.2.3.3. Ɉɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɨɛɳɟɝɨ ɡɚɩɚɫɚ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ (1) ɢ ɩɪɨɰɟɧɬɢɥɢ ɛɭɬɫɬɪɟɩ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɟ ɨɰɟɧɨɤ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɚɧɧɵɦɢ ɬɪɚɥɨɜɵɯ ɫɴɟɦɨɤ (2) 
 

 
Ɋɢɫ. I.2.3.4. Ȼɢɨɦɚɫɫɚ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɢ ɩɪɨɰɟɧɬɢɥɢ ɛɭɬɫɬɪɟɩ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɟ ɨɰɟɧɨɤ 

 

 
Ɋɢɫ. I.2.3.5. ɑɢɫɥɟɧɧɨɫɬɶ ɩɨɩɨɥɧɟɧɢɹ ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɨɣ ɧɚɜɚɝɢ ɢ ɩɪɨɰɟɧɬɢɥɢ ɛɭɬɫɬɪɟɩ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɟ ɨɰɟɧɨɤ 



82 
 

 
Ɋɢɫ. I.2.3.6. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɩɪɨɰɟɧɬɢɥɢ ɛɭɬɫɬɪɟɩ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

 

ȼ ɬɚɛɥ. I.2.3.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢ ɢɯ ɫɬɚɧɞɚɪɬɧɵɟ 

ɨɲɢɛɤɢ, ɜɵɱɢɫɥɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ Ƚɟɫɫɟ. ɂɡ ɷɬɨɣ ɬɚɛɥɢɰɵ ɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɭɪɨɜɟɧɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɨɰɟɧɨɤ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ. 

Ɉ ɫɬɚɛɢɥɶɧɨɫɬɢ ɦɨɞɟɥɶɧɵɯ ɨɰɟɧɨɤ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ (ɪɢɫ. I.2.3.8-I.2.3.9). Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ – ɷɬɨ 

ɫɟɪɢɹ ɪɚɫɱɟɬɨɜ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɢɫɤɥɸɱɟɧɢɟɦ ɩɨɫɥɟɞɧɟɝɨ ɝɨɞɚ ɢɡ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ.  

 
 

Ɋɢɫ. I.2.3.7. ɑɢɫɥɟɧɧɨɫɬɶ ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɨɣ ɧɚɜɚɝɢ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ 
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Ɋɢɫ. I.2.3.8. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɩɨɥɧɟɧɢɹ R(1)  
ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɨɣ ɧɚɜɚɝɢ 

 
 

 
 

Ɋɢɫ. I.2.3.9. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ 
ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɨɣ ɧɚɜɚɝɢ 
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Ɍɚɛɥɢɰɚ I.2.3.4. Ɉɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ «Synthesis» ɢ ɢɯ ɫɬɚɧɞɚɪɬɧɵɟ ɨɲɢɛɤɢ 
 
ɉɚɪɚɦɟɬɪ Ɉɰɟɧɤɚ    ı ɉɚɪɚɦɟɬɪ Ɉɰɟɧɤɚ     ı ɉɚɪɚɦɟɬɪ Ɉɰɟɧɤɚ     ı 
ln(N[1987,1]) 4.511 0.276 ln(N[2004,1]) 4.568 0.250 ln(F[1996]) -1.526 0.276 
ln(N[1987,2]) 3.430 0.279 ln(N[2005,1]) 4.883 0.264 ln(F[1997]) -1.046 0.255 
ln(N[1987,3]) 2.932 0.299 ln(N[2006,1]) 5.616 0.258 ln(F[1998]) -1.206 0.293 
ln(N[1987,4]) 2.631 0.322 ln(N[2007,1]) 5.773 0.252 ln(F[1999]) 0.062 0.194 
ln(N[1987,5]) 2.398 0.353 ln(N[2008,1]) 5.861 0.247 ln(F[2000]) -0.770 0.267 
ln(N[1987,6]) 1.430 0.396 ln(N[2009,1]) 5.732 0.238 ln(F[2001]) -0.586 0.250 
ln(N[1987,7]) 1.036 0.456 ln(N[2010,1]) 5.751 0.252 ln(F[2002]) -0.663 0.266 
ln(N[1987,8]) 0.290 0.556 ln(N[2011,1]) 5.871 0.267 ln(F[2003]) -1.371 0.309 
ln(N[1987,9]) -0.583 0.783 ln(N[2012,1]) 5.280 0.293 ln(F[2004]) -1.009 0.267 
ln(N[1988,1]) 4.966 0.257 ln(N[2013,1]) 5.661 0.343 ln(F[2005]) -1.891 0.301 
ln(N[1989,1]) 5.501 0.252 ln(N[2014,1]) 6.119 0.378 ln(F[2006]) -1.940 0.331 
ln(N[1990,1]) 5.696 0.251 ln(N[2015,1]) 6.479 0.380 ln(F[2007]) -1.056 0.320 
ln(N[1991,1]) 5.945 0.245 ln(N[2016,1]) 5.618 0.452 ln(F[2008]) -1.026 0.323 
ln(N[1992,1]) 5.120 0.255 ln(N[2017,1])         -       - ln(F[2009]) -0.880 0.272 
ln(N[1993,1]) 5.205 0.253 s_α 0.743 0.050 ln(F[2010]) -1.594 0.286 
ln(N[1994,1]) 5.584 0.238 s_ȕ 1.058 0.038 ln(F[2011]) -1.515 0.282 
ln(N[1995,1]) 5.789 0.262 ln(F[1987]) -1.846 0.327 ln(F[2012]) -1.495 0.283 
ln(N[1996,1]) 5.439 0.242 ln(F[1988]) -0.960 0.283 ln(F[2013]) -1.480 0.309 
ln(N[1997,1]) 5.201 0.270 ln(F[1989]) -1.071 0.319 ln(F[2014]) -1.688 0.314 
ln(N[1998,1]) 5.092 0.268 ln(F[1990]) -1.528 0.307 ln(F[2015]) -1.372 0.292 
ln(N[1999,1]) 5.737 0.231 ln(F[1991]) -1.194 0.284 ln(F[2016]) -2.044 0.323 
ln(N[2000,1]) 5.280 0.251 ln(F[1992]) -0.913 0.262 ln(F[2017]) -1.240 0.444 
ln(N[2001,1]) 5.216 0.242 ln(F[1993]) -0.406 0.235 ln(SpRecr_A) 1.700 0.157 
ln(N[2002,1]) 4.719 0.262 ln(F[1994]) -2.505 0.297 ln(SpRecr_B) -11.704 2.478 
ln(N[2003,1]) 4.638 0.265 ln(F[1995]) -1.050 0.287 ln(Q_FSB) -2.878 0.386 
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ɇɚ ɪɢɫ. I.2.3.10 ɩɪɢɜɟɞɟɧ ɝɪɚɮɢɤ ɨɬɤɥɨɧɟɧɢɣ ɥɨɝɚɪɢɮɦɨɜ ɧɚɛɥɸɞɟɧɧɵɯ 

ɜɟɥɢɱɢɧ ɜɵɥɨɜɚ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɢɯ )ln()ˆln( ,, jiji CC   (ɨɫɬɚɬɤɨɜ). Ʉɚɤ ɜɢɞɧɨ, ɹɜɧɨ 

ɜɵɪɚɠɟɧɧɨɝɨ «ɝɨɞɨɜɨɝɨ» (ɢɡ ɝɨɞɚ ɜ ɝɨɞ ɡɧɚɤ ɨɫɬɚɬɤɚ ɧɟ ɦɟɧɹɟɬɫɹ) ɢ 

«ɤɨɝɨɪɬɧɨɝɨ» (ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɡɧɚɤ ɩɨɜɬɨɪɹɟɬɫɹ ɞɥɹ ɨɞɧɨɝɨ ɩɨɤɨɥɟɧɢɹ) ɷɮɮɟɤɬɨɜ 

ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. Ⱥɛɫɨɥɸɬɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɬɚɬɤɨɜ ɡɚɱɚɫɬɭɸ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ 

1,0, ɨɫɨɛɟɧɧɨ ɞɥɹ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ 1 ɢ 2 ɝɨɞɚ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɢɥɶɧɨɣ 

ɡɚɲɭɦɥɟɧɧɨɫɬɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. ɇɚ ɪɢɫ. I.2.3.11 ɩɪɢɜɟɞɟɧ ɝɪɚɮɢɤ ɨɬɤɥɨɧɟɧɢɣ 

))(ln()ln( 11,  ii SSBFN ɥɨɝɚɪɢɮɦɨɜ ɦɨɞɟɥɶɧɵɯ ɨɰɟɧɨɤ ɩɨɩɨɥɧɟɧɢɹ ɨɬ ɥɨɝɚɪɢɮɦɨɜ 

ɨɰɟɧɨɤ ɩɨɩɨɥɧɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ «ɡɚɩɚɫ-ɩɨɩɨɥɧɟɧɢɟ» 

Ȼɢɜɟɪɬɨɧɚ-ɏɨɥɬɚ, ɬ.ɟ. F(x)= a·x/(1+b·x). ɇɚ ɪɢɫ. I.2.3.12- I.2.3.13 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɨɬɤɥɨɧɟɧɢɹ ɥɨɝɚɪɢɮɦɨɜ ɧɚɛɥɸɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɨɜ ɡɚɩɚɫɚ ɨɬ ɢɯ 

ɦɨɞɟɥɶɧɵɯ (ɬɟɨɪɟɬɢɱɟɫɤɢɯ) ɚɧɚɥɨɝɨɜ )ln()ˆln( 11
ii II  . Ɉɫɬɚɬɤɢ ɞɥɹ ɜɫɟɯ 

ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɵ ɧɨɪɦɚɥɶɧɨ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɬɟɫɬɨɦ 

Ʉɨɥɦɨɝɨɪɨɜɚ-ɋɦɢɪɧɨɜɚ (p>0,05). 

 

 
 

Ɋɢɫ. I.2.3.10. Ɉɬɤɥɨɧɟɧɢɹ )ln()ˆln( ,, jiji CC  ɜ ɦɨɞɟɥɢ «Synthesis» 
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Ɋɢɫ. I.2.3.11. Ɉɬɤɥɨɧɟɧɢɹ ))(ln()ln( 11,  ii SSBFN ɜ ɦɨɞɟɥɢ «Synthesis» ɞɥɹ ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɨɣ 

ɧɚɜɚɝɢ. F(x)= a·x/(1+b·x) – ɡɚɜɢɫɢɦɨɫɬɶ Ȼɢɜɟɪɬɨɧɚ ɢ ɏɨɥɬɚ 

 

 
Ɋɢɫ. I.2.3.12. Ɉɬɤɥɨɧɟɧɢɹ )ln()ˆln( 11

ii II  ɞɥɹ ɢɧɞɟɤɫɚ ɬɪɚɥɨɜɵɯ ɫɴɟɦɨɤ ɜ ɦɨɞɟɥɢ «Synthesis» 

 

 
Ɋɢɫ. I.2.3.13. Ɉɬɤɥɨɧɟɧɢɹ )ln()ˆln( 22

ii II  ɞɥɹ ɢɧɞɟɤɫɚ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ 
ɭɫɢɥɢɹ ɜ ɦɨɞɟɥɢ «Synthesis» 
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I.3. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «ɄȺɎɄȺ» v. 1.0.2.1511 

(ɎȽȻɇɍ «ɌɂɇɊɈ-ɐɟɧɬɪ») 
Ⱥ.Ⱥ.Ɇɢɯɟɟɜ, Ɏ.Ⱥ.Ɇɢɯɟɟɜ, 2016 

I.3.1. Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ «Ʉɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ ɫ ɮɢɥɶɬɪɨɦ Ʉɚɥɦɚɧɚ» 

(ɄȺɎɄȺ) ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɨɰɟɧɤɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɭ ɡɚɩɚɫɨɜ 

ɝɢɞɪɨɛɢɨɧɬɨɜ [Ɇɢɯɟɟɜ, 2016]. ɋɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 06.02.2015 

№ 104 ɧɚɡɜɚɧɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɨɜ ɡɚɩɚɫɨɜ, ɨɬɧɟɫɟɧɧɵɯ ɤ 

ɩɟɪɜɨɦɭ ɭɪɨɜɧɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 

ɭɤɚɡɚɧɧɨɣ ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ ɜɨɡɪɚɫɬɧɵɟ ɫɨɫɬɚɜɵ ɭɥɨɜɨɜ, ɭɥɨɜɵ ɧɚ ɟɞɢɧɢɰɭ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɢ ɭɥɨɜɵ ɧɚ ɬɪɚɥɟɧɢɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɭɱɟɬɧɵɯ ɫɴɟɦɨɤ. ɉɨɫɥɟɞɧɢɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɯɨɞɧɵɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ 

ɝɨɬɨɜɢɬɫɹ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɨɜɢɫɬɨɫɬɢ ɭɱɟɬɧɨɝɨ 

ɬɪɚɥɚ, ɫɪɟɞɧɟɣ ɩɪɨɬɪɚɥɟɧɧɨɣ ɩɥɨɳɚɞɢ ɢ ɩɥɨɳɚɞɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɰɢɢ. Ʌɢɛɨ 

ɤɚɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɟɦɭ ɝɨɬɨɜɹɬɫɹ ɨɰɟɧɤɢ ɚɛɫɨɥɸɬɧɨɣ ɭɱɬɟɧɧɨɣ ɩɪɨɦɵɫɥɨɜɨɣ 

ɱɢɫɥɟɧɧɨɫɬɢ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɩɪɨɦɵɫɥɨɜɵɟ ɞɚɧɧɵɟ ɝɨɬɨɜɹɬɫɹ ɜ ɜɢɞɟ 

ɨɫɪɟɞɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɡɚ ɩɪɨɦɵɫɥɨɜɵɟ ɩɟɪɢɨɞɵ ɩɨ ɝɨɞɚɦ ɢ ɪɚɡɧɟɫɟɧɵ ɩɨ 

ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ. 

Ɇɨɞɟɥɶ ɄȺɎɄȺ ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɤɥɚɫɫɭ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɤɨɝɨɪɬɧɵɯ 

ɦɨɞɟɥɟɣ, ɭɱɢɬɵɜɚɸɳɢɯ ɧɚɥɢɱɢɟ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɞɢɧɚɦɢɤɭ 

ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɢ ɧɚ ɩɪɨɰɟɫɫ ɥɨɜɚ [Gavaris, 1988; Methot, 1989; ȼɚɫɢɥɶɟɜ, 

2001; Ɇɢɯɟɟɜ, 2003]. Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɲɭɦɚ ɜ ɨɰɟɧɢɜɚɟɦɨɣ 

ɫɢɫɬɟɦɧɨɣ ɩɟɪɟɦɟɧɧɨɣ (ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ) ɢ ɫɥɭɱɚɣɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜ 

ɧɚɛɥɸɞɟɧɢɹɯ (ɭɥɨɜɚɯ ɧɚ ɭɫɢɥɢɟ) ɢɫɩɨɥɶɡɨɜɚɧ ɮɢɥɶɬɪ Ʉɚɥɦɚɧɚ (ɎɄ) [Kalman, 

1960]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɚɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɪɚɫɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɨɲɢɛɤɢ ɜ 

ɧɚɛɥɸɞɟɧɢɹɯ ɢ ɲɭɦ ɜ ɩɟɪɟɦɟɧɧɨɣ ɫɨɫɬɨɹɧɢɹ. Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɜ ɎɄ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɜɡɜɟɲɟɧɧɚɹ ɫɭɦɦɚ ɧɚɛɥɸɞɟɧɢɣ ɩɨ ɢɦɟɸɳɢɦɫɹ ɢɫɬɨɱɧɢɤɚɦ 

ɢɧɮɨɪɦɚɰɢɢ (ɨɪɭɞɢɹɦ ɥɨɜɚ, ɮɥɨɬɚɦ, ɩɟɪɢɨɞɚɦ ɩɪɨɦɵɫɥɚ ɜ ɦɧɨɝɨɥɟɬɧɟɦ ɢ 

ɫɟɡɨɧɧɨɦ ɜɚɪɢɚɧɬɟ ɢ ɬ.ɩ.) ɢ ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɦɨɞɟɥɢ ɩɪɨɝɧɨɡɚ. Ⱦɨɜɟɪɢɬɟɥɶɧɵɟ 
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ɢɧɬɟɪɜɚɥɵ ɨɰɟɧɨɤ ɩɟɪɟɦɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɭɠɚɸɬɫɹ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ ɜɟɥɢɱɢɧɭ ɜɡɜɟɲɟɧɧɨɝɨ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ 

ɧɚɛɥɸɞɟɧɢɣ ɩɨ ɢɦɟɸɳɢɦɫɹ ɢɫɬɨɱɧɢɤɚɦ ɢɧɮɨɪɦɚɰɢɢ. ɗɬɨ ɨɞɧɨ ɢɡ 

ɩɪɟɢɦɭɳɟɫɬɜ ɤɨɧɰɟɩɰɢɢ ɎɄ ɧɚɞ ɤɥɚɫɫɢɱɟɫɤɨɣ ɤɨɧɰɟɩɰɢɟɣ «ɨɲɢɛɨɤ ɜ 

ɩɟɪɟɦɟɧɧɵɯ», ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɨ ɦɧɨɝɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɹɯ 

[Schnute, 1994]. 

ɉɪɢɦɟɧɟɧɢɟ ɎɄ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɨɣ ɫ 

ɪɚɡɧɨɪɨɞɧɨɫɬɶɸ ɞɚɧɧɵɯ ɩɨ ɭɥɨɜɚɦ ɧɚ ɭɫɢɥɢɟ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɪɚɡɥɢɱɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. ɗɬɚ ɩɪɨɛɥɟɦɚ, ɨɛɵɱɧɨ ɪɟɲɚɟɦɚɹ ɫɬɚɧɞɚɪɬɢɡɚɰɢɟɣ ɭɥɨɜɨɜ ɧɚ 

ɭɫɢɥɢɟ, ɜ ɎɄ ɭɫɬɪɚɧɹɟɬɫɹ ɜɡɜɟɲɢɜɚɧɢɟɦ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɯ ɜɤɥɚɞɭ ɜ ɨɰɟɧɤɭ [Ɇɢɯɟɟɜ, 2016]. Ʉɪɨɦɟ ɬɨɝɨ, ɢɫɩɨɥɶɡɭɹ ɜ 

ɤɚɱɟɫɬɜɟ ɢɧɞɟɤɫɨɜ ɡɚɩɚɫɚ ɞɚɧɧɵɟ ɩɨ ɭɥɨɜɚɦ ɧɚ ɭɫɢɥɢɟ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ 

ɪɚɡɥɢɱɧɵɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɜɤɥɸɱɚɹ ɩɪɨɦɵɫɥɨɜɭɸ ɫɬɚɬɢɫɬɢɤɭ ɢ 

ɧɚɭɱɧɵɟ ɫɴɟɦɤɢ, ɫ ɩɨɦɨɳɶɸ ɎɄ ɦɨɠɧɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɦɟɳɟɧɧɵɟ ɨɰɟɧɤɢ 

ɡɚɩɚɫɚ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɭɱɬɟɧɧɨɝɨ ɜɵɥɨɜɚ (ɬɚɦ ɠɟ). 

ɉɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɧɚɫɬɪɨɣɤɚ ɦɨɞɟɥɢ ɄȺɎɄȺ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 

ɦɢɧɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɢ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɦɟɸɳɢɯɫɹ ɧɚɛɥɸɞɟɧɢɣ ɫ 

ɩɨɦɨɳɶɸ ɝɢɛɪɢɞɧɨɝɨ ɦɟɬɨɞɚ ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ [Ɇɢɯɟɟɜ ɢ ɞɪ., 2006]. 

ɇɚɡɜɚɧɧɵɣ ɦɟɬɨɞ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɤɥɚɫɫɢɱɟɫɤɢɟ ɝɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ 

ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɦɟɬɨɞ ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɩɨɢɫɤɚ, ɢɡɜɟɫɬɧɵɣ ɤɚɤ 

ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ (ȽȺ) [Ɋɭɬɤɨɜɫɤɚɹ ɢ ɞɪ., 2004].  

ȼ ɦɨɞɟɥɢ ɄȺɎɄȺ ɪɟɲɟɧɚ ɩɪɨɛɥɟɦɚ ɨɛɪɚɛɨɬɤɢ ɩɪɨɩɭɳɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ 

ɪɹɞɚɯ ɧɚɛɥɸɞɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɚɹ ɜ ɩɪɢɥɨɠɟɧɢɹɯ ɎɄ [Harvey, 1989] ɩɨ ɩɪɢɱɢɧɟ 

ɧɟɪɟɝɭɥɹɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɞɚɧɧɵɯ ɨ ɜɵɥɨɜɟ ɢ ɩɪɨɜɟɞɟɧɢɹ ɭɱɟɬɧɵɯ ɫɴɟɦɨɤ 

[Ɇɢɯɟɟɜ, 2016].  

Ɇɨɞɟɥɶ ɄȺɎɄȺ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɬɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɷɬɚɩɚ ɜɵɱɢɫɥɟɧɢɣ ɫ 

ɨɛɳɢɦ ɜɜɨɞɨɦ ɞɚɧɧɵɯ ɢ ɧɟɡɚɜɢɫɢɦɵɦ ɞɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɜɵɜɨɞɨɦ ɪɟɡɭɥɶɬɚɬɨɜ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɚɸɳɢɯɫɹ ɧɚ ɫɥɟɞɭɸɳɢɣ ɷɬɚɩ ɩɨ ɪɟɲɟɧɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɩɪɨɞɨɥɠɢɬɶ ɪɚɫɱɟɬ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɣ ɤɨɝɨɪɬɧɵɣ 

ɚɧɚɥɢɡ ɫ ɧɚɫɬɪɨɣɤɨɣ ɩɨ ɞɚɧɧɵɦ ɭɱɟɬɧɨɣ ɫɴɟɦɤɢ ɢ ɨɩɬɢɦɢɡɚɰɢɟɣ ɩɨ ɨɞɧɨɦɭ ɢɥɢ 
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ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ. ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɤ ɩɨɥɭɱɟɧɧɵɦ ɨɰɟɧɤɚɦ ɱɢɫɥɟɧɧɨɫɬɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɎɄ, ɢ ɷɬɢ ɨɰɟɧɤɢ ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ. Ɍɚɤɠɟ ɫɬɪɨɢɬɫɹ ɩɪɨɝɧɨɡ ɧɚ 

ɨɞɢɧ ɢɥɢ ɞɜɚ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɦ ɈȾɍ ɧɚ ɩɟɪɜɵɣ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɝɨɞ. Ⱦɥɹ ɜɫɟɯ 

ɨɰɟɧɨɤ ɜɵɱɢɫɥɹɸɬɫɹ 95%-ɧɵɟ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ. ɇɚ ɩɨɫɥɟɞɧɟɦ ɷɬɚɩɟ ɜ 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɜɜɨɞɹɬɫɹ ɩɨɩɪɚɜɤɢ, ɧɢɜɟɥɢɪɭɸɳɢɟ 

ɜɥɢɹɧɢɟ ɧɟɢɡɜɟɫɬɧɵɯ ɫɥɭɱɚɣɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɦɟɪɬɧɨɫɬɶ ɜ ɨɬɞɟɥɶɧɵɯ ɤɨɝɨɪɬɚɯ 

ɢ ɝɚɪɚɧɬɢɪɭɸɳɢɟ ɜɵɩɨɥɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɭɫɥɨɜɢɹ ɭɛɵɥɢ ɩɨɤɨɥɟɧɢɹ ɫɨ 

ɜɪɟɦɟɧɟɦ. ȼ ɡɚɜɟɪɲɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɛɢɨɦɚɫɫɚ ɤɨɝɨɪɬ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ 

ɩɪɨɦɵɫɥɚ ɢ ɧɚ ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɝɨɞɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɞɨɜɟɪɢɬɟɥɶɧɵɦɢ 

ɢɧɬɟɪɜɚɥɚɦɢ.  

ɉɪɢɧɹɬɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 

ɂɧɞɟɤɫɚɰɢɹ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɢɦɜɨɥɵ 

 – ɱɢɫɥɨ ɜɨɡɪɚɫɬɧɵɯ ɤɥɚɫɫɨɜ ɜ ɡɚɩɚɫɟ, ɢɧɞɟɤɫ ɩɥɸɫ-ɝɪɭɩɩɵ; 

 – ɢɧɞɟɤɫ ɜɨɡɪɚɫɬɧɨɝɨ ɤɥɚɫɫɚ ɜ ɡɚɩɚɫɟ; ɜɨɡɪɚɫɬ  

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɨɡɪɚɫɬɭ ɩɨɩɨɥɧɟɧɢɹ; 

 – ɱɢɫɥɨ ɥɟɬ ɜ ɩɟɪɢɨɞɟ ɩɪɨɦɵɫɥɚ; 

 – ɢɧɞɟɤɫ ɝɨɞɚ;  

 – ɱɢɫɥɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɭɫɢɥɢɹɦ; 

;  

 – ɨɡɧɚɱɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɨɬ 1 ɞɨ  ɫ ɲɚɝɨɦ ɜ 

ɟɞɢɧɢɰɭ: ; 

 – ɫɢɦɜɨɥ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; ɡɚɩɢɫɶ  ɨɡɧɚɱɚɟɬ, ɱɬɨ ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɚ  ɩɪɢɧɚɞɥɟɠɚɬ ɢɧɬɟɪɜɚɥɭ ɨɬ 0 ɞɨ 1. 

ɉɟɪɟɦɟɧɧɵɟ ɢ ɩɚɪɚɦɟɬɪɵ (ɤɨɧɫɬɚɧɬɵ) ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ 

ɉɟɪɟɦɟɧɧɵɟ ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ 

 – ɱɢɫɥɟɧɧɨɫɬɶ ɤɨɝɨɪɬɵ ɜ ɡɚɩɚɫɟ ɜ ɜɨɡɪɚɫɬɧɨɦ ɤɥɚɫɫɟ  ɜ ɝɨɞ ; 

 – ɱɢɫɥɟɧɧɨɫɬɶ ɜɨɡɪɚɫɬɧɨɝɨ ɤɥɚɫɫɚ  ɜ ɭɥɨɜɟ ɜ ɝɨɞ ; 
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 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɴɹɬɢɹ (ɷɤɫɩɥɭɚɬɚɰɢɢ) (ɞɨɥɹ ɤɥɚɫɫɚ  ɜ ɭɥɨɜɟ ɜ ɝɨɞ 

). 

Ɂɚɞɚɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ 

 – ɩɟɪɢɨɞ ɫ ɧɚɱɚɥɚ ɝɨɞɚ ɞɨ ɧɚɱɚɥɚ ɩɪɨɦɵɫɥɚ ɜ ɞɨɥɹɯ ɝɨɞɚ, ; 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɧɨ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ, 0,5 [Pope, 1972];  

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɞɥɹ ɭɱɟɬɧɨɝɨ ɬɪɚɥɚ, ; 

 – ɫɪɟɞɧɹɹ ɦɚɫɫɚ (ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɜɟɫɭ) ɨɫɨɛɢ ɜɨɡɪɚɫɬɚ  ɜ ɭɥɨɜɟ. 

Ɉɩɬɢɦɢɡɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ 

 – ɝɨɞɨɜɚɹ ɞɨɥɹ ɜɵɠɢɜɲɢɯ ɪɵɛ ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɡɚɩɚɫɟ ɨɬ ɩɪɢɱɢɧ, ɧɟ 

ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɦɵɫɥɨɦ (ɤɨɷɮɮɢɰɢɟɧɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɵɠɢɜɚɟɦɨɫɬɢ), ; 

 – ɞɚɧɧɵɣ ɩɚɪɚɦɟɬɪ (ɫɦ. ɜɵɲɟ) ɦɨɠɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶɫɹ ɩɨ ɪɟɲɟɧɢɸ 
ɩɨɥɶɡɨɜɚɬɟɥɹ.  

ɉɟɪɟɦɟɧɧɵɟ ɢ ɩɚɪɚɦɟɬɪɵ (ɤɨɧɫɬɚɧɬɵ) ɎɄ 

ɉɪɨɰɟɫɫɧɚɹ ɩɟɪɟɦɟɧɧɚɹ  

 – ɡɚɩɚɫ ɜ ɝɨɞ ; . 

ɍɩɪɚɜɥɹɸɳɚɹ ɩɟɪɟɦɟɧɧɚɹ  

 – ɭɥɨɜ ɜ ɝɨɞ ; . 

ɉɟɪɟɦɟɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ 

 – ɱɢɫɥɟɧɧɨɫɬɶ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ i-ɨɝɨ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (CPUE) ɜ 

ɝɨɞ ; ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ ɢɧɞɟɤɫ ɡɚɩɚɫɚ; 

 – ɢɧɞɟɤɫ ɱɢɫɥɟɧɧɨɫɬɢ ɢɥɢ ɚɛɫɨɥɸɬɧɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨ ɞɚɧɧɵɦ ɭɱɟɬɧɵɯ 

ɬɪɚɥɟɧɢɣ ɜ ɝɨɞ . 

Ɂɚɞɚɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɎК 

 – ɧɚɱɚɥɶɧɚɹ ɞɢɫɩɟɪɫɢɹ ɨɲɢɛɤɢ ɨɰɟɧɢɜɚɧɢɹ. ȿɫɥɢ ɧɟɬ ɞɪɭɝɢɯ 

ɫɨɨɛɪɚɠɟɧɢɣ, ɬɨ  ɦɨɠɟɬ ɡɚɞɚɜɚɬɶɫɹ ɤɚɤ ɞɢɫɩɟɪɫɢɹ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ 

ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɩɪɚɣɟɪɚ [Peterman et al., 2003].  
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Ɉɩɬɢɦɢɡɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɎК 

 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ (ɞɨɥɹ ɡɚɩɚɫɚ, 

ɢɡɵɦɚɟɦɚɹ ɟɞɢɧɢɰɟɣ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ); ; 

 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɲɭɦɚ (ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ) ɜ ɞɢɧɚɦɢɤɟ ɡɚɩɚɫɚ;  

 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɲɭɦɚ (ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ) ɜ ɢɡɦɟɪɟɧɢɹɯ ɡɚɩɚɫɚ 

ɱɟɪɟɡ ɭɥɨɜ ɧɚ ɭɱɟɬɧɨɟ ɬɪɚɥɟɧɢɟ ; 

 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɲɭɦɚ (ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ) ɜ ɢɡɦɟɪɟɧɢɹɯ ɡɚɩɚɫɚ 

ɱɟɪɟɡ ɭɥɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ . 

ɍɪɚɜɧɟɧɢɹ ɞɢɧɚɦɢɤɢ ɱɢɫɥɟɧɧɨɫɬɢ  

Ɉɬɦɟɬɢɦ, ɱɬɨ ɜɫɟ ɲɭɦɵ ɜ ɦɨɞɟɥɢ ɄȺɎɄȺ ɩɨɥɚɝɚɸɬɫɹ ɝɚɭɫɫɨɜɵɦɢ, ɬ.ɟ. 

ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɫ ɧɭɥɟɜɵɦ ɫɪɟɞɧɢɦ. 

ȼ ɤɨɝɨɪɬɧɨɦ ɚɧɚɥɢɡɟ ɦɨɞɟɥɢ ɄȺɎɄȺ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɞɢɧɚɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ: 

,    (I.3.1.1) 

,     (I.3.1.2) 

ɝɞɟ:  – ɱɢɫɥɟɧɧɨɫɬɶ ɤɨɝɨɪɬɵ ɜ ɡɚɩɚɫɟ ɜ ɜɨɡɪɚɫɬɟ  ɜ ɝɨɞ ;  – 

ɱɢɫɥɟɧɧɨɫɬɶ ɤɨɝɨɪɬɵ ɜ ɭɥɨɜɟ ɜ ɜɨɡɪɚɫɬɟ  ɜ ɝɨɞ ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɴɹɬɢɹ 

(ɞɨɥɹ ɜ ɭɥɨɜɟ ɜ ɜɨɡɪɚɫɬɟ  ɜ ɝɨɞ  ɨɬ ɱɢɫɥɚ ɜɵɠɢɜɲɢɯ ɨɫɨɛɟɣ ɜ ɤɨɝɨɪɬɟ ɤ ɧɚɱɚɥɭ 

ɩɪɨɦɵɫɥɚ). 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɪɚɫɱɟɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɭɪɚɜɧɟɧɢɹɦ 

(I.3.1.1) ɢ (I.3.1.2) ɪɟɤɭɪɪɟɧɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡɴɹɬɢɹ ɜ 

ɤɨɝɨɪɬɟ: 

; , ,   (I.3.1.3) 

ɝɞɟ . 

ɂɡ ɭɪɚɜɧɟɧɢɹ (I.3.1.3) ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɨɛɪɚɬɧɨɦ ɪɚɫɱɟɬɟ ɜɟɥɢɱɢɧɵ  

ɜɫɟɝɞɚ ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɫɥɢ ɬɟɪɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ  ɢ 
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 ɧɟ ɩɪɟɜɵɲɚɸɬ ɟɞɢɧɢɰɵ, ɭɪɚɜɧɟɧɢɹ (I.3.1.1) ɢ (I.3.1.2) ɞɚɸɬ ɤɨɪɪɟɤɬɧɭɸ 

ɩɪɨɰɟɞɭɪɭ ɨɛɪɚɬɧɨɝɨ ɪɚɫɱɟɬɚ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡɴɹɬɢɹ ɜ ɤɨɝɨɪɬɟ ɞɥɹ ɜɫɟɯ 

 ɢ . 

ȼ ɦɨɞɟɥɢ ɄȺɎɄȺ ɞɥɹ ɭɪɚɜɧɟɧɢɹ (I.3.1.3) ɪɟɚɥɢɡɨɜɚɧ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ 

«ɨɛɪɚɬɧɵɣ ɪɚɫɱɟɬ» – ɨɬ ɫɬɚɪɲɢɯ ɤɥɚɫɫɨɜ ɜ ɪɟɬɪɨɫɩɟɤɬɢɜɭ ɤ ɦɥɚɞɲɢɦ ɜɞɨɥɶ 

ɩɨɤɨɥɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɢɡɴɹɬɢɹ ɞɥɹ ɩɥɸɫ-ɝɪɭɩɩɵ  (ɞɥɹ ɩɨɥɧɨɫɬɶɸ 

ɨɛɥɨɜɥɟɧɧɵɯ ɩɨɤɨɥɟɧɢɣ ɡɚ ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɩɟɪɢɨɞ ɩɪɨɦɵɫɥɚ  ɥɟɬ) ɡɚɞɚɸɬɫɹ 

ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ: . Ʉɨɷɮɮɢɰɢɟɧɬɵ ɢɡɴɹɬɢɹ ɞɥɹ ɩɨɥɧɨɫɬɶɸ 

ɨɛɥɨɜɥɟɧɧɵɯ ɩɨɤɨɥɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɭɪɚɜɧɟɧɢɹ (I.3.1.3), 

ɭɫɪɟɞɧɹɸɬɫɹ ɞɥɹ  ɥɟɬ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɝɨɞɚ 

: 

. 

Ɂɚɬɟɦ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡɴɹɬɢɹ, 

ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɢɜɟɞɟɧɧɨɦɭ ɜɵɲɟ, ɞɥɹ ɩɨɤɨɥɟɧɢɣ, ɧɟ ɩɨɥɧɨɫɬɶɸ ɨɛɥɨɜɥɟɧɧɵɯ 

ɡɚ ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɩɟɪɢɨɞ ɩɪɨɦɵɫɥɚ  ɥɟɬ. ȼ ɡɚɜɟɪɲɟɧɢɟ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ 

ɜɵɱɢɫɥɹɸɬɫɹ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨ ɭɪɚɜɧɟɧɢɹɦ (I.3.1.1) ɢ (I.3.1.3) ɜ ɥɸɛɵɯ 

ɤɨɦɛɢɧɚɰɢɹɯ ɢɥɢ ɩɨ ɷɤɜɢɜɚɥɟɧɬɧɨɦɭ ɢɦ ɭɪɚɜɧɟɧɢɸ: 

.      (I.3.1.4) 

ɇɚ ɷɬɚɩɟ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɞɟɥɶ ɨɩɬɢɦɢɡɢɪɭɟɬɫɹ ɩɨ ɜɟɤɬɨɪɭ 

ɩɚɪɚɦɟɬɪɨɜ  ɩɪɢ ɡɚɞɚɧɧɨɦ  ɢɥɢ ɩɨ ɩɚɪɚɦɟɬɪɭ  ɩɪɢ ɡɚɞɚɧɧɵɯ  ɢ 

 ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɮɭɧɤɰɢɢ ɩɨɬɟɪɶ (Ɏɉ): 

           (I.3.1.5) 

ɝɞɟ  – ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɜ ɝɨɞ . 

ɍɪɚɜɧɟɧɢɟ (I.3.1.1) ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɜɫɟɯ ɩɟɪɟɦɟɧɧɵɯ ɩɨ ɢɧɞɟɤɫɭ  

ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ ɩɪɨɰɟɫɫɚ, ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɧɚ ɷɬɚɩɟ 

ɩɪɢɦɟɧɟɧɢɹ ɎɄ: 
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,  (I.3.1.6) 

ɝɞɟ  – ɩɨɩɨɥɧɟɧɢɟ ɜ ɝɨɞ ;  – ɲɭɦ ɩɪɨɰɟɫɫɚ c ɧɟɢɡɜɟɫɬɧɨɣ 

ɞɢɫɩɟɪɫɢɟɣ . 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɬɪɨɹɬɫɹ ɭɪɚɜɧɟɧɢɹ ɧɚɛɥɸɞɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɜɫɟɯ 

ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɯ: 

,    (I.3.1.7) 

,    (I.3.1.8) 

ɝɞɟ ,  — ɩɟɪɟɯɨɞɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɛɥɸɞɟɧɢɣ: 

;   

ɢ ɝɞɟ: ,  – ɲɭɦɵ (ɩɨɝɪɟɲɧɨɫɬɢ) ɧɚɛɥɸɞɟɧɢɣ c ɧɟɢɡɜɟɫɬɧɵɦɢ 

ɞɢɫɩɟɪɫɢɹɦɢ ,  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɦɚɫɫɢɜɨɜ  ɢ  ɢɡ ɤɨɧɫɬɚɧɬ ɢ ɧɭɥɟɣ (ɫɨɛɫɬɜɟɧɧɨ, ɬɨɠɟ 

ɤɨɧɫɬɚɧɬ, ɧɨ ɫɩɟɰɢɮɢɱɟɫɤɢɯ) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɱɟɬɚ ɨɬɫɭɬɫɬɜɭɸɳɢɯ 

ɧɚɛɥɸɞɟɧɢɣ ɜ ɎɄ. ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɬɨɦ ɮɚɤɬɟ, ɱɬɨ ɟɫɥɢ 

ɢɧɮɨɪɦɚɰɢɹ ɢɡ i-ɝɨ ɢɫɬɨɱɧɢɤɚ ɞɥɹ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ  ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ɟɝɨ 

ɜɥɢɹɧɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɎɄ ɞɥɹ ɷɬɨɝɨ ɠɟ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ ɷɥɢɦɢɧɢɪɭɟɬɫɹ 

ɩɪɢɪɚɜɧɢɜɚɧɢɟɦ ɤ ɧɭɥɸ ɫɚɦɨɝɨ ɧɚɛɥɸɞɟɧɢɹ, , ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɩɟɪɟɯɨɞɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡ ɭɪɚɜɧɟɧɢɹ (I.3.1.7),  [Ɇɢɯɟɟɜ, 2016]. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɧɨɡɚ ɱɢɫɥɟɧɧɨɫɬɢ ɤɨɝɨɪɬ ɧɚ ɞɜɚ ɩɪɟɞɫɬɨɹɳɢɯ ɝɨɞɚ 

ɬɪɟɛɭɟɬɫɹ ɨɰɟɧɢɬɶ ɩɪɨɝɧɨɡɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɩɨɥɧɟɧɢɹ , . ɑɬɨɛɵ 

ɩɨɥɭɱɢɬɶ ɭɤɚɡɚɧɧɵɟ ɨɰɟɧɤɢ, ɛɟɪɭɬɫɹ ɡɧɚɱɟɧɢɹ  ɢ ɭɫɪɟɞɧɹɸɬɫɹ ɞɥɹ 

ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɩɪɨɦɵɫɥɚ . ɑɢɫɥɨ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɩɨɥɨɜɢɧɚ ɨɬ ɱɢɫɥɚ ɜɨɡɪɚɫɬɧɵɯ ɤɥɚɫɫɨɜ ɜ 

ɡɚɩɚɫɟ: . 
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Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɩɪɨɝɧɨɡɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ 

ɭɥɨɜɨɜ ɧɚ ɩɪɟɞɫɬɨɹɳɢɟ ɞɜɚ ɝɨɞɚ ɢ ɨɛɟɫɩɟɱɢɬɶ ɩɪɢ ɷɬɨɦ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ 

ɪɚɜɟɧɫɬɜɚ ɫɭɦɦɚɪɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɭɥɨɜɨɜ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɤɥɚɫɫɚɦ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɈȾɍ  ɢ : 

, .    (I.3.1.9) 

ȼ ɡɚɜɟɪɲɟɧɢɟ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɩɪɨɦɵɫɥɨɜɨɣ 

ɨɫɨɛɢ, , ɢ ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ ɢ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ: 

; ;    (I.3.1.10) 

; ;          (I.3.1.11) 

; .    (I.3.1.12) 

ɇɚ ɷɬɚɩɟ ɪɚɛɨɬɵ ɎɄ ɦɨɞɟɥɶ ɨɩɬɢɦɢɡɢɪɭɟɬɫɹ ɩɨ ɜɟɤɬɨɪɭ ɩɚɪɚɦɟɬɪɨɜ 

,   ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ Ɏɉ: 

   (I.3.1.13) 

ɝɞɟ  — ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ (ɚɩɪɢɨɪɧɵɟ) ɜ ɎɄ ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ 

ɜ ɝɨɞ .  

Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɪɢ ɛɨɥɶɲɨɦ ɱɢɫɥɟ  ɨɩɬɢɦɢɡɚɰɢɹ ɩɨ ɩɚɪɚɦɟɬɪɚɦ  ɢ  

ɢɦɟɟɬ ɬɟɯɧɢɱɟɫɤɢɟ ɫɥɨɠɧɨɫɬɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɨɫɬɢɝɚɟɬɫɹ 

ɦɢɧɢɦɭɦ Ɏɉ, ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɟɞɢɧɫɬɜɟɧɧɵɦ, ɧɨ ɫɚɦɢ ɩɚɪɚɦɟɬɪɵ 

ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɥɸɛɵɟ ɡɧɚɱɟɧɢɹ, ɧɟ ɜɥɢɹɹ ɧɚ ɦɢɧɢɦɭɦ Ɏɉ. ɂɧɚɱɟ ɝɨɜɨɪɹ, 

ɡɞɟɫɶ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɚ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɟɫɥɢ ɡɚɞɚɧ ɨɞɢɧ 

ɢɡ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɨ ɩɪɢɜɨɞɹɳɢɟ ɜ ɦɢɧɢɦɭɦ Ɏɉ ɡɧɚɱɟɧɢɹ ɨɫɬɚɥɶɧɵɯ 

 ɩɚɪɚɦɟɬɪɨɜ ɢɦɟɸɬ ɟɞɢɧɫɬɜɟɧɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɡɧɚɱɟɧɢɣ. ȼɦɟɫɬɟ ɫ ɬɟɦ 

ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɨɰɟɧɨɤ ɩɪɹɦɨ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɟɲɚɟɬɫɹ ɭɤɚɡɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɰɟɞɭɪɵ ɚɞɚɩɬɢɜɧɨɝɨ ɎɄ 
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[ɉɢɱɭɝɢɧɚ, 2008], ɜ ɤɨɬɨɪɨɣ ɩɪɨɛɧɵɟ ɫɬɚɪɬɨɜɵɟ ɡɧɚɱɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɤɚɤ 

ɫɬɚɧɞɚɪɬɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɧɟɜɹɡɨɤ:  

,   (I.3.1.14) 

ɝɞɟ  – ɱɢɫɥɨ ɥɟɬ ɫ ɧɚɛɥɸɞɚɟɦɵɦɢ ɢɧɞɟɤɫɚɦɢ . 

ɉɪɨɛɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɧɚɯɨɞɹɬɫɹ 

ɭɫɪɟɞɧɟɧɢɟɦ ɩɨ ɩɟɪɢɨɞɭ ɩɪɨɦɵɫɥɚ ɨɰɟɧɨɤ ɚɧɚɥɨɝɢɱɧɵɯ ɜɟɥɢɱɢɧ ɩɨ ɝɨɞɚɦ: 

.    (I.3.1.15) 

ɍɪɚɜɧɟɧɢɹ ɎɄ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɝɧɨɡɧɵɯ ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɨɰɟɧɨɤ 

ɜɦɟɫɬɟ ɫ ɢɯ ɞɨɜɟɪɢɬɟɥɶɧɵɦɢ ɢɧɬɟɪɜɚɥɚɦɢ ɫɨɞɟɪɠɚɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ. 

ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɦɨɞɟɥɢ ɄȺɎɄȺ ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɧɨɜɢɬɶ ɢɫɯɨɞɧɭɸ ɦɚɬɪɢɰɭ ɡɚɩɚɫɚ (I.3.1.4) ɫ ɬɟɦ, ɱɬɨɛɵ 

ɫɭɦɦɢɪɨɜɚɧɢɟ ɫɬɨɥɛɰɨɜ ɩɨ ɜɨɡɪɚɫɬɚɦ ɞɚɜɚɥɨ ɜ ɬɨɱɧɨɫɬɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ  

ɢ ɩɪɨɝɧɨɡɧɵɟ ɨɰɟɧɤɢ  ɢ  (ɫɦ. ɮɨɪɦɭɥɵ (I.3.1.24) ɢ (I.3.1.26) 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ).  

ȼ ɷɬɨɣ ɫɜɹɡɢ ɱɢɫɥɟɧɧɨɫɬɢ ɤɨɝɨɪɬ ɩɨ ɜɨɡɪɚɫɬɚɦ ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

.    (I.3.1.16) 

 
ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɫɬɢ ɭɫɥɨɜɢɟ ɧɟɭɛɵɜɚɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɨɞɧɨɝɨ 

ɩɨɤɨɥɟɧɢɹ ɩɪɢ ɨɛɪɚɬɧɨɦ ɪɚɫɱɟɬɟ, ɱɬɨ ɬɪɟɛɭɟɬ ɜɜɟɞɟɧɢɹ ɜ ɨɬɞɟɥɶɧɵɟ ɤɨɝɨɪɬɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɩɪɚɜɨɤ.  

ȼ ɷɬɨɣ ɫɜɹɡɢ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɭɛɵɥɢ,  ɞɥɹ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɣ ɦɚɬɪɢɰɵ  ɨɬ ɩɪɢɱɢɧ, ɧɟ 

ɫɜɹɡɚɧɧɵɯ ɫ ɭɱɬɟɧɧɵɦ ɩɪɨɦɵɫɥɨɦ ɩɨ ɮɨɪɦɭɥɟ: 

.         (I.3.1.17) 
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Ɂɚɬɟɦ ɱɢɫɥɟɧɧɨɫɬɢ ɤɨɝɨɪɬ ɜ ɦɚɬɪɢɰɟ , ɭ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɦɟɫɬɨ 

ɧɟɪɚɜɟɧɫɬɜɨ , ɩɨɞɩɪɚɜɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,    (I.3.1.18) 

ɝɞɟ  ɢ  ɞɥɹ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢ ɩɨɥɧɨɫɬɶɸ ɨɛɥɨɜɥɟɧɧɵɯ 

ɩɨɤɨɥɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɉɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɭɤɚɡɚɧɧɨɣ ɦɚɬɪɢɰɵ ɨɫɬɚɸɬɫɹ 

ɧɟɢɡɦɟɧɧɵɦɢ.  

Ɂɧɚɱɟɧɢɹ  ɢɧɬɟɪɩɪɟɬɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɨɞ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɨɝɨɪɬɚ ɷɤɫɩɥɭɚɬɢɪɨɜɚɥɚɫɶ ɧɚɫɬɨɥɶɤɨ 

ɫɢɥɶɧɨ, ɱɬɨ ɭɛɵɥɶ ɩɨ ɢɧɵɦ ɩɪɢɱɢɧɚɦ ɧɟ ɭɫɩɟɜɚɥɚ ɪɟɚɥɢɡɨɜɚɬɶɫɹ.  

ȼ ɡɚɜɟɪɲɟɧɢɟ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɩɨ ɝɨɞɚɦ 

ɩɪɨɦɵɫɥɚ ɢ ɧɚ ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɝɨɞɵ ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɜɜɟɞɟɧɧɵɯ 

ɩɨɩɪɚɜɨɤ. 

ɍɪɚɜɧɟɧɢɹ ɎК ɞɥɹ ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɪɨɝɧɨɡɧɨɣ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɛɟɪɟɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɰɟɧɤɚ ɡɚɩɚɫɚ, ɩɨɥɭɱɟɧɧɚɹ ɫ ɩɨɦɨɳɶɸ ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ: 

.     (I.3.1.19) 

ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɢ ɨɲɢɛɤɢ ɨɰɟɧɤɢ ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ 

ɩɚɪɚɦɟɬɪɨɜ ɮɢɥɶɬɪɚ:  

.     (I.3.1.20) 

Ⱦɚɥɟɟ ɜɵɱɢɫɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɰɢɤɥɟ ɩɨ , ɝɞɟ  — 

ɩɟɪɢɨɞ ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɡɚɩɚɫɨɦ. 

,    .  (I.3.1.21) 

,    (I.3.1.22) 

,    (I.3.1.23) 
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ɝɞɟ ;  – ɞɢɫɩɟɪɫɢɹ ɨɛɧɨɜɥɹɸɳɟɝɨ ɩɪɨɰɟɫɫɚ, ɬ.ɟ. 

ɩɪɨɰɟɫɫɚ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɨɝɧɨɡɧɵɯ ɨɰɟɧɨɤ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ 

Ʉɚɥɦɚɧɚ [Harvey, 1989]. 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɨɰɟɧɤɢ  ɢ ɞɢɫɩɟɪɫɢɢ ɢɯ ɨɲɢɛɤɢ  

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ,   (I.3.1.24) 

.    (I.3.1.25) 

ɉɪɨɝɧɨɡɧɵɟ ɨɰɟɧɤɢ  ɢ ɞɢɫɩɟɪɫɢɢ ɢɯ ɨɲɢɛɤɢ  ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ: 

 ,    (I.3.1.26) 

,   (I.3.1.27) 

ɝɞɟ  – ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɩɨɥɧɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɷɬɚɩɟ ɤɨɝɨɪɬɧɨɝɨ 

ɚɧɚɥɢɡɚ. 

Ɏɨɪɦɭɥɚ (I.3.1.24) ɢɦɟɟɬ ɜɚɠɧɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ [Ɇɢɯɟɟɜ, 2016]. 

ɉɨɫɤɨɥɶɤɭ, ɤɚɤ ɥɟɝɤɨ ɜɢɞɟɬɶ ɢɡ ɮɨɪɦɭɥ (I.3.1.21)-( I.3.1.23) 

, 

ɮɨɪɦɭɥɚ (I.3.1.24) ɩɨɤɚɡɵɜɚɟɬ ɬɨ, ɨ ɱɟɦ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ: 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɨɰɟɧɤɚ ɎɄ ɟɫɬɶ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɦɟɠɞɭ ɩɪɨɝɧɨɡɨɦ 

ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ ɢ ɧɚɛɥɸɞɟɧɢɹɦɢ. ɉɪɢɱɟɦ ɜɟɥɢɱɢɧɚ ɜɟɫɚ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ 

ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɷɬɭ ɨɰɟɧɤɭ: ɦɨɞɟɥɶ ɢɥɢ ɧɚɛɥɸɞɟɧɢɹ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɜɟɥɢɱɢɧɵ  ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɜɟɫɚ ɢɫɬɨɱɧɢɤɨɜ 

ɢɧɮɨɪɦɚɰɢɢ, ɚ ɜɡɜɟɲɟɧɧɵɣ ɩɨ ɧɢɦ ɢɧɞɟɤɫ ɡɚɩɚɫɚ ɜɩɨɥɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ (ɬɚɦ ɠɟ). 
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I.3.2. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɫɩɨɥɧɹɟɦɨɣ ɫɪɟɞɟ 

ɇɚ ɤɨɦɩɶɸɬɟɪɟ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɥɸɛɨɣ 

ɜɟɪɫɢɢ, ɧɚɱɢɧɚɹ ɫ Windows Vista ɢ ɩɨɡɞɧɟɟ. Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

ɬɪɟɛɭɸɬɫɹ ɩɪɟɪɟɤɜɢɡɢɬɵ ɭɫɬɚɧɨɜɳɢɤɚ: 

1. ɉɚɤɟɬ Microsoft Framework 4.5.2 Full (https://www.microsoft.com/ru-

ru/download/details.aspx?id=17851). 

2. ɍɬɢɥɢɬɚ Windows Installer 4.5 (https://www.microsoft.com/ru-

ru/download/details.aspx?id=8483). 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɩɪɟɪɟɤɜɢɡɢɬɨɜ ɭɤɚɡɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɩɪɨɰɟɫɫɟ ɢɧɫɬɚɥɥɹɰɢɢ. 
 

Ɋɟɝɢɫɬɪɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ ɧɚ ɫɚɣɬɟ 

«Fisheries research clockbyte» ɩɨ ɫɫɵɥɤɟ http://fisheries-research.clockbyte.com/. 

ɇɚ ɝɥɚɜɧɨɣ ɫɬɪɚɧɢɰɟ ɫɚɣɬɚ (ɪɢɫ. I.3.2.1) ɧɭɠɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ɋɟɝɢɫɬɪɚɰɢɹ».  

 

Ɋɢɫ. I.3.2.1. Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɫɚɣɬɚ 

 
Ɂɚɬɟɦ ɡɚɩɨɥɧɢɬɶ ɮɨɪɦɭ, ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫ. I.3.2.2, ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ 

«Ɋɟɝɢɫɬɪɚɰɢɹ». 

https://www.microsoft.com/ru-ru/download/details.aspx?id=17851
https://www.microsoft.com/ru-ru/download/details.aspx?id=17851
https://www.microsoft.com/ru-ru/download/details.aspx?id=8483
https://www.microsoft.com/ru-ru/download/details.aspx?id=8483
http://fisheries-research.clockbyte.com/
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Ɋɢɫ. I.3.2.2. Ɋɟɝɢɫɬɪɚɰɢɨɧɧɚɹ ɮɨɪɦɚ 
 

ɇɚ ɭɤɚɡɚɧɧɵɣ ɚɞɪɟɫ ɷɥ. ɩɨɱɬɵ ɩɪɢɞɟɬ ɩɢɫɶɦɨ, ɫɨɞɟɪɠɚɳɟɟ ɫɫɵɥɤɭ ɜɢɞɚ: 

http://fisheries-

research.clockbyte.com/index.php/login?task=registration.activate... .  

ɇɭɠɧɨ ɩɟɪɟɣɬɢ ɩɨ ɭɤɚɡɚɧɧɨɣ ɫɫɵɥɤɟ. Ɍɟɦ ɫɚɦɵɦ ɛɭɞɟɬ ɫɨɜɟɪɲɟɧ ɜɨɡɜɪɚɬ 

ɧɚ ɝɥɚɜɧɭɸ ɫɬɪɚɧɢɰɭ ɫɚɣɬɚ «Fisheries research clockbyte» ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɚɤɬɢɜɚɰɢɟɣ ɜɚɲɟɣ ɭɱɟɬɧɨɣ ɡɚɩɢɫɢ. ɉɪɨɰɟɞɭɪɚ ɪɟɝɢɫɬɪɚɰɢɢ ɧɚ ɷɬɨɦ 

ɡɚɜɟɪɲɚɟɬɫɹ. 

 

ɍɫɬɚɧɨɜɤɚ ɢ ɥɢɰɟɧɡɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ 

Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɡɚɣɞɹ ɧɚ ɫɚɣɬ «Fisheries research 

clockbyte» ɩɨ ɫɜɨɟɦɭ ɥɨɝɢɧɭ ɢ ɩɚɪɨɥɸ, ɚɤɬɢɜɢɪɭɟɬ ɜɤɥɚɞɤɢ «Ɋɟɲɟɧɢɹ», 

«ɉɪɨɮɢɥɶ» ɢ «Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ».  

ɇɚ ɜɤɥɚɞɤɟ «Ɋɟɲɟɧɢɹ» ɪɚɡɦɟɳɟɧɵ ɭɤɚɡɚɬɟɥɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɞɨɫɬɭɩɧɵɯ ɤ ɫɤɚɱɢɜɚɧɢɸ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ. ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ «ɄȺɎɄȺ» 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɵɛɨɪ ɩɪɨɝɪɚɦɦɵ «CAFKA» (v. 1.0.2.1511) ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɫɤɚɱɢɜɚɧɢɹ ɢ ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ «Ʉɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ ɫ 

ɮɢɥɶɬɪɨɦ Ʉɚɥɦɚɧɚ» ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ɂɚɝɪɭɡɢɬɶ ɛɟɫɩɥɚɬɧɨ» (ɪɢɫ. I.3.2.3). 

http://research.clockbyte.com/index.php/login?task=registration.activate&token=3684522bae5cc215a54d8db0ba816984
http://research.clockbyte.com/index.php/login?task=registration.activate&token=3684522bae5cc215a54d8db0ba816984
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Ɋɢɫ. I.3.2.3. Ɉɤɧɨ «Ʉɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ ɫ ɮɢɥɶɬɪɨɦ Ʉɚɥɦɚɧɚ» 

 

ɋɥɟɞɨɦ ɧɭɠɧɨ ɨɬɤɪɵɬɶ ɮɚɣɥ setup.exe ɜ ɫɩɢɫɤɟ ɡɚɝɪɭɡɨɤ (ɪɢɫ. I.3.2.4). 

 

 

Ɋɢɫ. I.3.2.4. Ʉɧɨɩɤɚ ɮɚɣɥɚ «setup.exe» 

 
ȿɫɥɢ ɩɨɹɜɹɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ (ɨɞɧɨ ɢɡ ɧɢɯ ɢɥɢ ɨɛɚ) ɨ ɧɟɢɡɜɟɫɬɧɨɦ 

ɢɡɞɚɬɟɥɟ (ɪɢɫ. I.3.2.5), ɬɨ ɢɯ ɧɭɠɧɨ ɩɪɨɢɝɧɨɪɢɪɨɜɚɬɶ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ 

«Ɂɚɩɭɫɬɢɬɶ» ɢɥɢ «ɍɫɬɚɧɨɜɢɬɶ», ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 

Ɋɢɫ. I.3.2.5. ɉɪɟɞɭɩɪɟɠɞɟɧɢɹ 
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ȼɚɠɧɨ: ɉɨɹɜɥɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɚɹ 

ɜɟɪɫɢɹ ɩɪɨɝɪɚɦɦɵ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨɞ ɥɢɰɟɧɡɢɟɣ ɬɢɩɚ Trial (ɭɫɥɨɜɧɨ-

ɛɟɫɩɥɚɬɧɨ) ɢ ɩɨɤɚ ɧɟ ɩɨɞɩɢɫɚɧɚ ɫɟɪɬɢɮɢɤɚɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɟɪɬɢɮɢɰɢɪɨɜɚɬɶɫɹ ɛɭɞɟɬ ɭɠɟ ɫɥɟɞɭɸɳɚɹ ɜɟɪɫɢɹ ɩɪɨɝɪɚɦɦɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɭɫɬɚɧɨɜɤɢ ɛɭɞɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɨɜɟɪɟɧɨ ɧɚɥɢɱɢɟ ɬɪɟɛɭɟɦɵɯ 

ɩɪɟɪɟɤɜɢɡɢɬɧɵɯ ɩɚɤɟɬɨɜ ɩɪɨɝɪɚɦɦ (ɫɦ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɫɩɨɥɧɹɟɦɨɣ ɫɪɟɞɟ) ɢ ɩɪɢ 

ɢɯ ɨɬɫɭɬɫɬɜɢɢ ɭɫɬɚɧɨɜɳɢɤ ɩɨɬɪɟɛɭɟɬ ɢɯ ɭɫɬɚɧɨɜɢɬɶ. Ʉɨɝɞɚ ɩɪɨɝɪɟɫɫ ɭɫɬɚɧɨɜɤɢ 

ɡɚɤɨɧɱɢɬɫɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɦɟɧɸ «ɉɭɫɤ»  ɧɚ ɜɤɥɚɞɤɟ «ȼɫɟ ɩɪɨɝɪɚɦɦɵ» ɛɭɞɟɬ 

ɫɨɡɞɚɧɚ ɩɚɩɤɚ «Fisheries Research Clockbyte» ɫ ɢɫɩɨɥɧɹɟɦɵɦ ɦɨɞɭɥɟɦ cafka.exe 

ɢ ɩɪɨɝɪɚɦɦɨɣ ɫɜɹɡɢ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɨɣ, ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ ɩɨɹɜɢɬɫɹ 

ɹɪɥɵɤ - . 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɪɨɰɟɞɭɪɵ ɢɧɫɬɚɥɥɹɰɢɢ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ ɩɪɨɜɟɪɤɢ 

ɥɢɰɟɧɡɢɢ (ɪɢɫ. I.3.2.6).  

 

 

Ɋɢɫ. I.3.2.6. Ɉɤɧɨ ɩɪɨɜɟɪɤɢ ɥɢɰɟɧɡɢɢ 

 

ȿɫɥɢ ɥɢɰɟɧɡɢɢ ɧɟ ɢɦɟɟɬɫɹ, ɬɨ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɮɥɚɠɨɤ ɜ ɩɭɧɤɬɟ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɥɢɰɟɧɡɢɢ. Ʉɚɤ ɬɨɥɶɤɨ ɮɥɚɠɨɤ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ, ɚɤɬɢɜɢɪɭɸɬɫɹ ɞɜɟ 

ɧɢɠɧɢɟ ɤɧɨɩɤɢ: «ɋɤɨɩɢɪɨɜɚɬɶ ɜ ɛɭɮɟɪ» ɢ «Ɉɬɩɪɚɜɢɬɶ ɡɚɩɪɨɫ». ɇɟɨɛɯɨɞɢɦɨ 



104 
 

ɫɤɨɩɢɪɨɜɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɨɤɧɚ ɜɪɭɱɧɭɸ ɢɥɢ ɧɚɠɚɜ ɤɧɨɩɤɭ «ɋɤɨɩɢɪɨɜɚɬɶ ɜ 

ɛɭɮɟɪ». Ɂɚɬɟɦ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ɉɬɩɪɚɜɢɬɶ ɡɚɩɪɨɫ». Ɉɬɤɪɨɟɬɫɹ ɫɬɪɚɧɢɰɚ ɫɚɣɬɚ 

«Fisheries research clockbyte» ɧɚ ɜɤɥɚɞɤɟ «Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ» (ɪɢɫ. I.3.2.7).  

 

 

Ɋɢɫ. I.3.2.7. ɋɬɪɚɧɢɰɚ ɫɚɣɬɚ «Fisheries research clockbyte» 

 

ɇɚ ɞɚɧɧɨɣ ɜɤɥɚɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɮɨɪɦɭ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ 

«Ɉɬɩɪɚɜɢɬɶ». ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɧɚ ɭɤɚɡɚɧɧɵɣ ɢɦ 

ɚɞɪɟɫ ɷɥ. ɩɨɱɬɵ ɮɚɣɥ license.xml, ɫɤɚɱɢɜɚɟɬ ɟɝɨ ɢ ɩɨɦɟɳɚɟɬ ɜ ɭɞɨɛɧɨɟ ɞɥɹ ɧɟɝɨ 

ɦɟɫɬɨ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɮɚɣɥɚ ɥɢɰɟɧɡɢɢ ɧɭɠɧɨ ɨɬɤɪɵɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 

ɩɪɨɝɪɚɦɦɭ «CAFKA», ɥɢɛɨ ɩɨɥɶɡɭɹɫɶ ɹɪɥɵɤɨɦ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ, ɥɢɛɨ ɢɡ ɦɟɧɸ 

ɉɭɫɤ -> ȼɫɟ ɩɪɨɝɪɚɦɦɵ -> Fisheries Research Clockbyte -> CAFKA, ɢ ɜ ɨɤɧɟ 

ɩɪɨɜɟɪɤɢ ɥɢɰɟɧɡɢɣ (ɪɢɫ. I.3.2.6) ɜɵɛɪɚɬɶ ɩɟɪɜɵɣ ɩɭɧɤɬ «ȿɫɬɶ ɮɚɣɥ ɥɢɰɟɧɡɢɢ», 

ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ɉɛɡɨɪ» ɢ ɭɤɚɡɚɬɶ ɪɚɧɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɮɚɣɥ license.xml. ɇɚ ɷɬɨɦ 

ɩɪɨɰɟɞɭɪɚ ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧɚ ɢ ɨɬɤɪɵɬɨ ɝɥɚɜɧɨɟ ɨɤɧɨ 

ɩɪɢɥɨɠɟɧɢɹ (ɪɢɫ. I.3.2.8).  
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Ɋɢɫ. I.3.2.8. Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ «CAFKA» 

 

Эɤɫɩɥɭɚɬɚɰɢɹ ɩɪɨɝɪɚɦɦɵ 

ȼɚɠɧɨ: ɩɨ ɜɫɟɦ ɨɛɨɡɧɚɱɟɧɢɹɦ, ɬɟɪɦɢɧɚɦ ɢ ɩɨɹɫɧɟɧɢɹɦ ɤ ɧɢɦ (ɫɦ. 

ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɄȺɎɄȺ). 

ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɲɚɝɨɜɨɝɨ ɦɚɫɬɟɪɚ, ɨɩɢɫɚɧɢɟ 

ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɨ ɞɚɥɟɟ. 

ɒɚɝ 1. Ɂɚɩɭɫɤ ɮɚɣɥɚ cafka.exe ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɷɤɪɚɧɚ ɜɜɨɞɚ 

ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ (ɪɢɫ. I.3.2.8). 

Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɜɜɨɞɢɬɶɫɹ ɜɪɭɱɧɭɸ ɜ ɲɚɛɥɨɧɧɵɟ ɨɤɧɚ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɨɤɨɲɤɚɯ «Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬ», «Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɪɚɫɬɧɵɯ 

ɤɥɚɫɫɨɜ» ɥɢɛɨ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɝɨɬɨɜɥɟɧɧɨɝɨ ɮɚɣɥɚ ɬɢɩɚ Excel ɧɚɠɚɬɢɟɦ 

ɤɧɨɩɤɢ «Ɂɚɝɪɭɡɢɬɶ ɢɡ Excel». ȼ ɩɨɫɥɟɞɧɟɦ ɜɚɪɢɚɧɬɟ ɜɜɨɞɚ ɪɚɡɦɟɪɵ ɨɤɨɧ ɛɭɞɭɬ 

ɭɫɬɚɧɨɜɥɟɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

ɒɚɝ 2. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «Ɂɚɝɪɭɡɢɬɶ ɢɡ Excel» ɨɬɤɪɨɟɬɫɹ ɫɥɟɞɭɸɳɟɟ 

ɨɤɧɨ «InputData» (ɪɢɫ. I.3.2.9), ɜ ɤɨɬɨɪɨɦ ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɭɤɚɡɚɬɟɥɢ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. Ɍɪɟɛɭɟɦɵɟ ɭɤɚɡɚɬɟɥɢ ɫɧɚɛɠɟɧɵ 

ɩɨɹɫɧɹɸɳɢɦɢ ɩɨɞɩɢɫɹɦɢ. Ɏɚɣɥ ɫ ɞɚɧɧɵɦɢ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɞɥɹ ɭɞɨɛɫɬɜɚ ɦɨɠɟɬ 

ɛɵɬɶ ɨɬɤɪɵɬ ɞɥɹ ɩɪɨɫɦɨɬɪɚ.  
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Ɋɢɫ. I.3.2.9. Ɉɤɧɨ «InputData» 

 
ɒɚɝ 3. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «Ɂɚɝɪɭɡɢɬɶ» ɜ ɨɤɧɟ «InputData» ɨɬɤɪɨɟɬɫɹ 

ɫɬɚɧɞɚɪɬɧɨɟ ɨɤɧɨ Ɉɛɨɡɪɟɜɚɬɟɥɹ (ɉɪɨɜɨɞɧɢɤɚ) Windows (ɞɚɥɟɟ – Ɉɛɨɡɪɟɜɚɬɟɥɹ) 

(ɪɢɫ. I.3.2.10), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɧɚɣɬɢ ɞɢɪɟɤɬɨɪɢɸ ɫ ɮɚɣɥɨɦ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɬɤɪɵɬɶ ɷɬɨɬ ɮɚɣɥ.  

 

Ɋɢɫ. I.3.2.10. ɋɬɚɧɞɚɪɬɧɨɟ ɨɤɧɨ Ɉɛɨɡɪɟɜɚɬɟɥɹ 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɱɢɫɥɨɜɵɦɢ ɦɚɫɫɢɜɚɦɢ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɨɩɭɳɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɦɟɳɚɸɬɫɹ ɧɭɥɹɦɢ. ȼɚɠɧɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɟɟ 

ɬɪɟɛɨɜɚɧɢɟ: ɪɚɡɞɟɥɢɬɟɥɶ ɰɟɥɨɣ ɢ ɞɟɫɹɬɢɱɧɨɣ ɱɚɫɬɢ ɱɢɫɟɥ ɞɨɥɠɟɧ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɨɦɭ, ɤɨɬɨɪɵɣ ɡɚɞɚɧ ɜ Windows (ɫɦ. ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ - əɡɵɤ 

ɢ ɪɟɝɢɨɧɚɥɶɧɵɟ ɫɬɚɧɞɚɪɬɵ – Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ).  

Ⱦɚɧɧɵɟ ɪɚɡɞɟɥɟɧɵ ɧɚ 4 ɦɚɫɫɢɜɚ:  

1) ɬɚɛɥɢɰɚ ɭɥɨɜɨɜ ɩɨ ɝɨɞɚɦ (ɫɬɨɥɛɰɵ) ɢ ɜɨɡɪɚɫɬɚɦ (ɫɬɪɨɤɢ);  

2) ɫɬɨɥɛɟɰ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɦɵɫɥɨɜɨɣ ɱɢɫɥɟɧɧɨɫɬɢ (ɦɥɧ ɷɤɡ.) ɩɨ 

ɝɨɞɚɦ, ɨɰɟɧɟɧɧɨɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɭɱɟɬɧɨɣ ɫɴɟɦɤɢ;  

3) ɬɚɛɥɢɰɚ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ɦɥɧ ɷɤɡ/ɭɫɢɥɢɟ) ɩɨ 

ɬɢɩɚɦ ɭɫɢɥɢɣ (ɫɬɨɥɛɰɵ) ɢ ɝɨɞɚɦ (ɫɬɪɨɤɢ) ɩɨ ɞɚɧɧɵɦ ɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɬɢɫɬɢɤɢ;  

4) ɫɬɨɥɛɟɰ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɧɚɜɟɫɨɤ (ɤɝ) ɩɨ ɜɨɡɪɚɫɬɚɦ ɩɨ ɞɚɧɧɵɦ 

ɛɢɨɚɧɚɥɢɡɨɜ; ɦɨɝɭɬ ɛɵɬɶ ɜɡɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɥɨɦɟɬɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɶɸ «ɜɟɫ-ɜɨɡɪɚɫɬ». 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɩɪɨɝɪɚɦɦɟ ɱɢɫɥɟɧɧɨɫɬɶ ɭɥɨɜɨɜ, ɭɥɨɜɨɜ 

ɧɚ ɭɫɢɥɢɟ, ɤɨɝɨɪɬ ɢ ɡɚɩɚɫɚ ɜ ɰɟɥɨɦ ɡɚɞɚɟɬɫɹ ɜ ɦɥɧ ɷɤɡ., ɛɢɨɦɚɫɫɚ ɤɨɝɨɪɬ ɢ ɡɚɩɚɫɚ 

– ɜ ɬɵɫ. ɬ, ɚ ɧɚɜɟɫɤɢ – ɜ ɤɝ. ȼɚɠɧɨ: ȿɫɥɢ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɢ 

ɦɚɫɫɵ ɜɨ ɜɯɨɞɧɨɦ ɦɚɫɫɢɜɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɡɚɦɟɧɢɬɶ ɫ ɢɡɦɟɧɟɧɢɟɦ ɩɪɨɩɨɪɰɢɢ 

ɦɟɠɞɭ ɧɢɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ (ɫɦ. ɜɵɲɟ), ɬɨ ɞɥɹ 

ɩɪɢɫɜɨɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɡɦɟɪɧɨɫɬɟɣ ɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɟɬ 

ɜɧɟɫɬɢ ɩɨɩɪɚɜɤɢ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɨɩɨɪɰɢɢ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɱɢɫɥɟɧɧɨɫɬɶ 

ɡɚɞɚɜɚɬɶ ɜ ɬɵɫ. ɷɤɡ. ɜɦɟɫɬɨ ɦɥɧ ɷɤɡ., ɚ ɛɢɨɦɚɫɫɭ ɜ ɬɨɧɧɚɯ ɜɦɟɫɬɨ ɬɵɫ. ɬ, ɬɨ 

ɩɪɨɩɨɪɰɢɹ ɦɟɠɞɭ ɪɚɡɦɟɪɧɨɫɬɹɦɢ ɫɨɯɪɚɧɹɟɬɫɹ ɢ ɩɨɩɪɚɜɤɢ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɧɟ 

ɧɭɠɧɵ. ȿɫɥɢ ɠɟ ɱɢɫɥɟɧɧɨɫɬɶ ɡɚɞɚɧɚ ɜ ɬɵɫ. ɷɤɡ. ɜɦɟɫɬɨ ɦɥɧ ɷɤɡ., ɚ ɛɢɨɦɚɫɫɚ, ɤɚɤ 

ɩɨ ɭɦɨɥɱɚɧɢɸ – ɜ ɬɵɫ. ɬ, ɬɨ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɛɢɨɦɚɫɫɟ ɧɭɠɧɨ ɛɭɞɟɬ ɫɨɤɪɚɬɢɬɶ ɜ 

1000 ɪɚɡ, ɱɬɨɛɵ ɨɧɢ ɜɵɪɚɠɚɥɢɫɶ ɜ ɬɵɫ. ɬ. Ⱥɧɚɥɨɝɢɱɧɨ ɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɜɟɫɤɢ. 

Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɢɡɜɨɥɶɧɵɦ ɨɛɪɚɡɨɦ: ɜ 

ɨɞɧɨɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɮɚɣɥɚɯ; ɧɚ ɨɞɧɨɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɥɢɫɬɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɞɚɧɧɵɟ ɦɨɠɧɨ ɫɧɚɛɠɚɬɶ ɲɚɩɤɨɣ ɢ ɡɚɝɨɥɨɜɤɚɦɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɥɹ ɦɚɫɫɢɜɨɜ 1, 
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2 ɢ 4 ɜ ɨɤɧɟ ɜɜɨɞɚ (ɪɢɫ. I.3.2.9) ɭɤɚɡɵɜɚɸɬɫɹ ɫɬɚɪɬɨɜɵɟ ɹɱɟɣɤɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɱɚɥɭ ɤɚɠɞɨɝɨ ɦɚɫɫɢɜɚ ɢ ɧɟ ɜɤɥɸɱɚɸɳɢɟ ɡɚɝɨɥɨɜɤɢ. Ⱦɥɹ 

ɦɚɫɫɢɜɚ 3 ɫɬɚɪɬɨɜɚɹ ɹɱɟɣɤɚ ɜɤɥɸɱɚɟɬ ɡɚɝɨɥɨɜɤɢ ɞɥɹ ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɢɥɢɣ. ȿɫɥɢ 

ɞɥɹ ɦɚɫɫɢɜɚ 3 ɭɤɚɡɚɧɚ ɜ ɤɚɱɟɫɬɜɟ ɫɬɚɪɬɨɜɨɣ ɹɱɟɣɤɚ ɧɚɱɚɥɚ ɱɢɫɥɨɜɨɝɨ ɦɚɫɫɢɜɚ, 

ɬɨ ɡɚɝɨɥɨɜɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ: Ɉɪɭɞɢɟ1, Ɉɪɭɞɢɟ2 ɢ ɬ.ɞ. ɋ 

ɩɨɦɨɳɶɸ ɨɛɨɡɪɟɜɚɬɟɥɹ (ɪɢɫ. I.3.2.10) ɢ ɨɤɧɚ ɜɜɨɞɚ (ɪɢɫ. I.3.2.9) ɩɪɨɰɟɞɭɪɚ 

ɜɜɨɞɚ ɩɪɢ ɷɬɨɦ ɪɟɚɥɢɡɭɟɬɫɹ ɨɱɟɧɶ ɩɪɨɫɬɨ. 

ɇɚ ɪɢɫ. I.3.2.11 ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɧɚ ɜɜɨɞɢɦɚɹ ɬɚɛɥɢɰɚ ɭɥɨɜɨɜ, 

ɪɚɡɦɟɳɟɧɧɚɹ ɧɚ ɥɢɫɬɟ 1 ɢ ɛɟɪɭɳɚɹ ɧɚɱɚɥɨ ɫɨ ɫɬɨɥɛɰɚ 1 ɢ ɫɬɪɨɤɢ 1 ɫɨɝɥɚɫɧɨ 

ɭɤɚɡɚɬɟɥɹɦ ɧɚ ɪɢɫ. I.3.2.9.  

 

Ɋɢɫ. I.3.2.11. ȼɜɨɞɢɦɚɹ ɬɚɛɥɢɰɚ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɭɥɨɜɨɜ 

 

ɒɚɝ 4. ɉɨɫɥɟ ɨɬɤɪɵɬɢɹ ɮɚɣɥɨɜ ɫ ɞɚɧɧɵɦɢ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɧɢɯ ɦɚɫɫɢɜɵ 

ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɬɟɥɹɦ ɜ ɨɤɧɟ ɧɚ ɪɢɫ. I.3.2.9 ɩɟɪɟɦɟɫɬɹɬɫɹ ɜ ɨɤɧɨ ɧɚ ɪɢɫ. I.3.2.8. 

Ɋɟɡɭɥɶɬɚɬ ɷɬɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. I.3.2.12. Ⱦɚɧɧɵɟ ɦɨɝɭɬ 

ɪɟɞɚɤɬɢɪɨɜɚɬɶɫɹ ɜ ɨɤɧɚɯ ɧɚ ɥɸɛɨɦ ɷɬɚɩɟ ɩɟɪɟɞ ɫɬɚɪɬɨɦ ɪɚɫɱɟɬɚ. 
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Ɋɢɫ. I.3.2.12. ɂɦɩɨɪɬɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɟ «CAFKA» 

 
ɉɪɢ ɷɬɨɦ ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ «Ⱦɚɥɟɟ» (ɫɦ. ɪɢɫ. I.3.2.12). ȿɟ ɧɚɠɚɬɢɟ 

ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ ɨɩɰɢɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ ɩɨ ɤɨɝɨɪɬɧɨɦɭ ɚɧɚɥɢɡɭ 

(ɪɢɫ. I.3.2.13).  

 

Ɋɢɫ. I.3.2.13. ɋɨɫɬɨɹɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ 

 
Ɋɚɫɱɟɬ ɞɥɹ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɩɪɨɰɟɞɭɪɟ ɩɨ 

ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ s ( ) ɢ delta ( ), ɢɥɢ ɨɞɧɨɦɭ ɢɡ ɧɢɯ – s. ȼɚɠɧɨ: ɡɞɟɫɶ ɢ ɞɚɥɟɟ 

ɩɨ ɬɟɤɫɬɭ ɜ ɫɤɨɛɤɚɯ ɤ ɨɛɨɡɧɚɱɟɧɢɹɦ ɭɤɚɡɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɢɦɜɨɥɵ 

ɫɨɝɥɚɫɧɨ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɨɩɢɫɚɧɢɸ ɦɨɞɟɥɢ ɄȺɎɄȺ.  
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ɉɟɪɟɞ ɫɬɚɪɬɨɦ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɩɪɨɰɟɞɭɪɵ ɫɥɟɞɭɟɬ ɜɵɫɬɚɜɢɬɶ 

ɭɤɚɡɚɧɧɵɟ ɜ ɨɤɧɟ ɨɩɰɢɢ. Ⱦɥɹ ɩɚɪɚɦɟɬɪɨɜ s ɢ delta ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɬɨɹɬ 

ɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɨɬ 0 ɞɨ 1. ȼ ɥɟɜɨɣ ɱɚɫɬɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɨɩɰɢɢ ɞɥɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ (ȽȺ) ɢ ɨɤɧɨ ɞɥɹ ɚɤɬɢɜɚɰɢɢ 

ɝɪɚɞɢɟɧɬɧɨɝɨ ɨɛɭɱɟɧɢɹ ɦɟɬɨɞɨɦ ɉɚɭɷɥɥɚ (ȽɆ). ȼɚɠɧɨ: Ɇɚɤɫɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ ɦɨɠɟɬ ɜɵɫɬɚɜɥɹɬɶɫɹ ɞɨ 10 000 ɜɤɥɸɱɢɬɟɥɶɧɨ, ɧɨ ɧɟ ɛɨɥɟɟ. 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɛɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬ ɱɢɫɥɨ ɫɬɚɪɬɨɜɵɯ ɬɨɱɟɤ ɞɥɹ ȽȺ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɪɚɜɧɨɦɟɪɧɨ ɫɥɭɱɚɣɧɨ ɜ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɦɨɞɟɥɢ, ɢ ɬɚɤɠɟ ɦɨɠɟɬ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɨ 10 000 ɜɤɥɸɱɢɬɟɥɶɧɨ. Ɋɚɡɪɹɞɧɨɫɬɶ ɫɟɬɤɢ ɤɚɤ ɫɬɟɩɟɧɶ ɱɢɫɥɚ 

2 ɡɚɞɚɟɬ ɪɚɡɪɟɲɟɧɢɟ ɞɥɹ ɞɜɨɢɱɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɟɤɬɨɪɚ ɨɩɬɢɦɢɡɢɪɭɟɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɜ ɩɪɨɰɟɫɫɨɪɟ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɪɚɜɧɨ 24. 

ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɝɪɚɧɢɰɚɯ ɩɨɢɫɤɚ (ɫɦ. ɜɵɲɟ) ɬɨɱɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɢɫɟɥ 

ɛɭɞɟɬ ɪɚɜɧɚ ɪɚɡɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɣ, ɞɟɥɟɧɧɵɯ ɧɚ 

ɱɢɫɥɨ 224=16777216, ɬ.ɟ. ɛɭɞɟɬ ɜɵɲɟ 0,00000006. ȼɚɠɧɨ: ɍɫɬɚɧɚɜɥɢɜɚɹ ɨɩɰɢɢ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɩɪɨɰɟɞɭɪɵ, ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜɵɱɢɫɥɟɧɢɹ ɫ ɛɨɥɟɟ 

ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨɬɪɟɛɭɸɬ ɛɨɥɶɲɟɝɨ ɜɪɟɦɟɧɢ.  

Ɋɚɫɱɟɬ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɧɨɩɤɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɧɚɞ 

ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɫɱɟɬɚ ɢɦɟɟɬɫɹ ɛɟɝɭɧɨɤ ɞɥɹ ȽȺ, ɞɢɧɚɦɢɱɟɫɤɨɟ ɨɤɧɨ ɫ 

ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɩɨɥɧɟɧɧɵɯ ɢɬɟɪɚɰɢɣ, ɜɤɥɸɱɚɹ ȽɆ, ɢ ɫɱɟɬɱɢɤ ɡɚɬɪɚɱɟɧɧɨɝɨ ɧɚ 

ɪɚɫɱɟɬ ɜɪɟɦɟɧɢ,  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɜɨɞɹɬɫɹ ɜ ɨɬɞɟɥɶɧɵɟ ɮɚɣɥɵ Excel-ɬɢɩɚ ɫ ɧɚɡɜɚɧɢɟɦ 

Ʉɧɢɝɚ1, Ʉɧɢɝɚ2 ɢ ɬ.ɞ. ɂɯ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɥɸɛɨɣ ɞɢɪɟɤɬɨɪɢɢ ɩɨɞ ɥɸɛɵɦ 

ɧɚɡɜɚɧɢɟɦ ɫɪɟɞɫɬɜɚɦɢ Ɉɛɨɡɪɟɜɚɬɟɥɹ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɜɜɨɞɚ ɮɨɪɦɚɬ ɜɵɜɨɞɚ 

ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɄȺ ɢ ɎɄ ɜɵɜɨɞɹɬɫɹ ɩɨ ɡɚɜɟɪɲɟɧɢɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɫɱɟɬɚ ɜ ɨɬɞɟɥɶɧɵɟ ɮɚɣɥɵ. ȼ ɮɚɣɥɟ ɪɟɡɭɥɶɬɚɬɨɜ ɄȺ 

ɫɨɞɟɪɠɚɬɫɹ 3 ɥɢɫɬɚ (ɫɦ. ɪɢɫ. I.3.2.14).  
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Ɋɢɫ. I.3.2.14. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

 
ɇɚ ɩɟɪɜɨɦ ɩɨɦɟɳɟɧɵ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɨɬɟɪɶ (Ɏɉ) ɜ ɦɢɧɢɦɭɦɟ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɣ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ s ɢ delta, ɚ ɬɚɤɠɟ 

ɜɯɨɞɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɜɟɤɬɨɪɵ:  

Phi_a ( ) – ɪɚɫɱɟɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɡɴɹɬɢɹ ɩɨ ɜɨɡɪɚɫɬɚɦ ɜ 

ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ;  

S_t ( ) – ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨ ɭɱɟɬɧɵɦ ɫɴɟɦɤɚɦ ɩɨ 

ɝɨɞɚɦ; ɧɚ ɪɢɫɭɧɤɟ ɭ ɷɬɨɝɨ ɦɚɫɫɢɜɚ ɜɢɞɧɵ ɬɨɥɶɤɨ ɧɭɥɢ, ɩɨɬɨɦɭ ɱɬɨ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɨɞɵ ɫɴɟɦɤɢ ɧɟ ɩɪɨɜɨɞɢɥɢɫɶ ɢ ɜɵɩɨɥɧɹɥɢɫɶ ɩɨɡɠɟ 1999 ɝ; 

ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɨɬɥɢɱɧɵɟ ɨɬ ɧɭɥɹ ɡɧɚɱɟɧɢɹ 

ɪɚɡɦɟɳɟɧɵ ɧɚ ɥɢɫɬɟ ɧɢɠɟ ɢ ɡɚ ɩɪɟɞɟɥɚɦɢ ɪɢɫɭɧɤɚ;   

R_t ( ) – ɨɰɟɧɤɢ ɩɨɩɨɥɧɟɧɢɹ (ɜɟɪɯɧɹɹ ɫɬɪɨɤɚ ɪɚɫɱɟɬɧɨɣ ɦɚɬɪɢɰɵ 

ɱɢɫɥɟɧɧɨɫɬɢ); 

N_t ( ) – ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ (ɫɭɦɦɵ ɩɨ ɫɬɨɥɛɰɚɦ 

ɪɚɫɱɟɬɧɨɣ ɦɚɬɪɢɰɵ ɱɢɫɥɟɧɧɨɫɬɢ); 
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C_t ( ) – ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɜɵɥɨɜɚ (ɫɭɦɦɵ ɩɨ ɫɬɨɥɛɰɚɦ 

ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɭɥɨɜɨɜ); 

g_t – ɜɟɤɬɨɪ ɫɥɚɝɚɟɦɵɯ Ɏɉ ɜ ɬɨɱɤɟ ɟɟ ɦɢɧɢɦɭɦɚ; ɪɚɡɦɟɪɧɨɫɬɶ ɷɬɨɝɨ 

ɜɟɤɬɨɪɚ ɪɚɜɧɚ ɱɢɫɥɭ ɧɟɧɭɥɟɜɵɯ ɡɧɚɱɟɧɢɣ ɦɚɫɫɢɜɚ ɧɚɛɥɸɞɟɧɢɣ ; ɧɚ ɞɢɚɝɪɚɦɦɟ 

ɪɢɫ. 8 ɦɨɠɧɨ ɜɢɞɟɬɶ 12 ɬɨɱɟɤ ɭɤɚɡɚɧɧɨɝɨ ɦɚɫɫɢɜɚ.  

ɉɨɫɥɟɞɧɢɣ ɫɬɨɥɛɟɰ ɫɤɨɩɢɪɨɜɚɧ ɢɡ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ⱦɢɚɝɪɚɦɦɚ 

ɩɨɫɬɪɨɟɧɚ ɜɪɭɱɧɭɸ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɦɨɞɟɥɢ ɄȺɎɄȺ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ, 

ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ ɢ ɝɪɚɮɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ Excel ɢɥɢ ɢɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɫɯɨɞɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

ɇɚ ɜɬɨɪɨɣ ɥɢɫɬ ɜɵɜɨɞɹɬɫɹ ɬɚɛɥɢɰɵ. ɋɪɟɞɢ ɧɢɯ ɧɚ ɪɢɫ. I.3.2.15 ɩɨɤɚɡɚɧɵ: 

C_at – ɢɫɯɨɞɧɚɹ ɬɚɛɥɢɰɚ ɭɥɨɜɨɜ  ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ; 

n’at – ɬɚɛɥɢɰɚ ɱɢɫɥɟɧɧɨɫɬɟɣ ɤɨɝɨɪɬ ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɡɚɩɚɫɟ ɞɥɹ ɩɨɥɧɨɫɬɶɸ 

ɨɛɥɨɜɥɟɧɧɵɯ ɩɨɤɨɥɟɧɢɣ ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ. 

 

Ɋɢɫ. I.3.2.15. ɂɫɯɨɞɧɚɹ ɬɚɛɥɢɰɚ ɭɥɨɜɨɜ ɢ ɬɚɛɥɢɰɚ ɱɢɫɥɟɧɧɨɫɬɟɣ ɤɨɝɨɪɬ ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɡɚɩɚɫɟ 
ɞɥɹ ɩɨɥɧɨɫɬɶɸ ɨɛɥɨɜɥɟɧɧɵɯ ɩɨɤɨɥɟɧɢɣ ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ 
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ɇɟ ɜɨɲɥɢ ɧɚ ɪɢɫ. I.3.2.15. ɟɳɟ ɞɜɟ ɬɚɛɥɢɰɵ:  

n_at – ɬɚɛɥɢɰɚ ɱɢɫɥɟɧɧɨɫɬɟɣ ɤɨɝɨɪɬ  ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɡɚɩɚɫɟ ɞɥɹ ɜɫɟɯ 

ɩɨɤɨɥɟɧɢɣ ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ; 

phi_at – ɬɚɛɥɢɰɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɡɴɹɬɢɹ  ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ. 

ɇɚ ɬɪɟɬɶɟɦ ɥɢɫɬɟ ɧɚɯɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɦ ɩɪɨɰɟɫɫɟ. 

ȼ ɩɟɪɜɵɯ ɞɜɭɯ ɫɬɨɥɛɰɚɯ ɞɥɹ ɜɫɟɯ ɩɨɤɨɥɟɧɢɣ (ɢɬɟɪɚɰɢɣ) ɜɵɜɨɞɹɬɫɹ ɡɧɚɱɟɧɢɹ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ (Ɏɉ) ɧɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ (ɪɢɫ. I.3.2.16). Ɍɚ ɠɟ ɫɚɦɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɜɵɜɨɞɢɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ ɧɚ ɞɢɚɝɪɚɦɦɟ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ 

ɨɰɟɧɢɬɶ, ɧɚ ɤɚɤɨɣ ɢɬɟɪɚɰɢɢ ɨɩɬɢɦɢɡɚɰɢɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɟɤɪɚɬɢɬɶ. ɗɬɚ 

ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɨɥɟɡɧɨɣ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɫɱɟɬɚɯ. 

 

Ɋɢɫ. I.3.2.16. Ɂɧɚɱɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ 

 
ȼ ɬɚɛɥɢɰɟ ɬɪɟɬɶɟɝɨ ɥɢɫɬɚ ɭɤɚɡɚɧɵ ɡɚɞɚɧɧɵɟ ɨɩɰɢɢ ȽȺ ɢ ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ 

ɜɵɱɢɫɥɟɧɢɹ ɜɪɟɦɹ. 

ɒɚɝ 5. 
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ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ ɩɨ ɤɨɝɨɪɬɧɨɦɭ ɚɧɚɥɢɡɭ ɜ ɨɤɧɟ ɨɩɰɢɣ 

(ɪɢɫ. I.3.2.13) ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ «Ⱦɚɥɟɟ». ȿɟ ɧɚɠɚɬɢɟ ɩɟɪɟɜɨɞɢɬ ɜ ɨɤɧɨ ɜɜɨɞɚ 

ɞɚɧɧɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɎɄ (ɪɢɫ. I.3.2.17). 

 

 

Ɋɢɫ. I.3.2.17. Ɉɤɧɨ ɜɜɨɞɚ ɞɚɧɧɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɎɄ 

 

ɇɚ ɪɢɫ. I.3.2.18 ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ ɭɥɨɜɨɜ ɧɚ ɫɭɞɨ-

ɫɭɬɤɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫɭɞɨɜ ɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɟɪɢɨɞɨɜ ɥɟɬ ɩɪɨɦɵɫɥɚ, 

ɪɚɡɦɟɳɟɧɧɚɹ ɧɚ ɥɢɫɬɟ 1 ɢ ɛɟɪɭɳɚɹ ɧɚɱɚɥɨ ɫɨ ɫɬɨɥɛɰɚ 1 ɢ ɫɬɪɨɤɢ 1 ɫɨɝɥɚɫɧɨ 

ɭɤɚɡɚɬɟɥɹɦ ɧɚ ɪɢɫ. I.3.2.9.  
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Ɋɢɫ. I.3.2.18. Ɍɚɛɥɢɰɚ ɭɥɨɜɨɜ ɧɚ ɫɭɞɨ-ɫɭɬɤɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫɭɞɨɜ ɢ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɩɟɪɢɨɞɨɜ ɥɟɬ ɩɪɨɦɵɫɥɚ 

 

ɇɚɜɟɫɤɢ Wa ( ) ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɩɨɦɟɳɟɧɵ ɧɚ ɥɢɫɬ 4 

(ɪɢɫ. I.3.2.18). ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ «Ⱦɚɥɟɟ» ɜ ɨɤɧɟ ɜɜɨɞɚ ɞɚɧɧɵɯ ɩɟɪɟɜɨɞɢɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɨɤɧɨ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɎɄ (ɪɢɫ. I.3.2.19).  
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Ɋɢɫ. I.3.2.19. Ɉɤɧɨ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɎɄ 

 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɨɤɧɟ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɝɪɚɧɢɰɵ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ 

ɝɢɩɟɪɤɭɛɚ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ ɩɨɢɫɤɚ ɩɚɪɚɦɟɬɪɨɜ. Ⱦɥɹ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɨɬɤɥɨɧɟɧɢɹ ɩɪɨɰɟɫɫɧɨɝɨ ɲɭɦɚ sN ( ) ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɞɥɹ ɩɨɩɨɥɧɟɧɢɹ, ɭɫɪɟɞɧɟɧɧɨɝɨ ɡɚ ɪɹɞ ɩɨɫɥɟɞɧɢɯ ɥɟɬ 

ɩɪɨɦɵɫɥɚ (ɞɥɹ ɞɟɬɚɥɟɣ ɫɦ. ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɄȺɎɄȺ). 

ȼɚɠɧɨ: ɉɪɨɝɧɨɡ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɧɚ ɝɨɞ ɜɩɟɪɟɞ ɜɵɩɨɥɧɹɟɬɫɹ ɎɄ ɩɨ 

ɭɦɨɥɱɚɧɢɸ, ɚ ɪɟɡɭɥɶɬɚɬɵ ɟɝɨ ɜɵɜɨɞɹɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɪɟɡɭɥɶɬɚɬɨɜ.  

ȿɫɥɢ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɧɨɡ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɧɚ ɞɜɚ ɝɨɞɚ ɜɩɟɪɟɞ, ɬɨ 

ɫɥɟɞɭɟɬ ɩɨɫɬɚɜɢɬɶ ɝɚɥɨɱɤɭ ɜ ɨɤɨɲɤɟ «ɉɪɨɝɧɨɡ» ɢ ɭɤɚɡɚɬɶ ɡɧɚɱɟɧɢɟ C[t+1] — 

ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ ɜɵɥɨɜ (ɧɚɩɪɢɦɟɪ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɪɚɧɟɟ ɈȾɍ) ɧɚ ɝɨɞ, 

ɫɥɟɞɭɸɳɢɣ ɡɚ ɬɟɤɭɳɢɦ. Ɍɚɤɠɟ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɡɧɚɱɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 

ɩɨɩɨɥɧɟɧɢɹ ɧɚ ɞɜɚ ɩɪɟɞɫɬɨɹɳɢɯ ɝɨɞɚ R[t+1] ɢ R[t+2]. ɉɨ ɭɦɨɥɱɚɧɢɸ ɜɵɜɨɞɹɬɫɹ 

ɫɪɟɞɧɢɟ ɡɚ ɬɨɬ ɠɟ ɪɹɞ ɥɟɬ, ɱɬɨ ɢ ɡɧɚɱɟɧɢɟ ɞɥɹ sN (ɫɦ. ɜɵɲɟ).  

ȼ ɬɚɛɥɢɰɟ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɝɪɚɧɢɰɵ a ɢ b ɞɥɹ ɩɨɢɫɤɚ ɡɧɚɱɟɧɢɣ 

ɩɚɪɚɦɟɬɪɨɜ ɭɪɚɜɧɟɧɢɣ ɧɚɛɥɸɞɟɧɢɹ ɎɄ: ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ Q( ) 

ɢ ɫɬɚɧɞɚɪɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ s( ) ɞɥɹ ɨɲɢɛɨɤ ɢɡɦɟɪɟɧɢɣ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ Q 
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ɭɤɚɡɚɧɵ ɩɪɟɞɟɥɶɧɵɟ ɝɪɚɧɢɰɵ ɨɬ 0 ɞɨ 1. Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɜɵɛɨɪɚ ɷɬɢɯ ɡɧɚɱɟɧɢɣ 

ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱɚɹ ɨɩɢɫɚɧɵ ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɨɩɢɫɚɧɢɢ ɦɨɞɟɥɢ ɄȺɎɄȺ.  

Ɉɩɰɢɢ ȽȺ ɚɧɚɥɨɝɢɱɧɵ ɬɟɦ, ɱɬɨ ɭɤɚɡɚɧɵ ɧɚ ɪɢɫ. I.3.2.13 ɢ ɨɩɢɫɚɧɵ ɜ 

ɬɟɤɫɬɟ ɬɚɦ ɠɟ. 

ɉɨɫɥɟ ɜɜɨɞɚ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ɋɚɫɱɟɬ», 

ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ ɩɨ ɄȺ (ɫɦ. ɨɩɢɫɚɧɢɟ ɤ ɪɢɫ. I.3.2.13). 

ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɫɱɟɬɨɜ ɪɟɡɭɥɶɬɚɬɵ ɛɭɞɭɬ ɜɵɜɟɞɟɧɵ ɜ ɮɚɣɥ Excel-ɬɢɩɚ. 

ɉɪɢɦɟɪ ɫɨɞɟɪɠɢɦɨɝɨ ɬɚɤɨɝɨ ɮɚɣɥɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. I.3.2.20. 

 

Ɋɢɫ. I.3.2.20. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

 
ɇɚ ɩɟɪɜɨɦ ɥɢɫɬɟ ɞɚɧɵ ɜɟɤɬɨɪɵ ɢɫɯɨɞɧɵɯ ɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. 

ɉɟɪɜɵɟ ɫɬɨɥɛɰɵ ɞɚɧɧɵɯ A-K ɚɧɚɥɨɝɢɱɧɵ ɬɟɦ, ɱɬɨ ɩɨɤɚɡɚɧɵ ɞɥɹ ɪɟɡɭɥɶɬɚɬɨɜ 

ɄȺ ɧɚ ɪɢɫ. I.3.2.14. Ɍɚɦ ɠɟ ɞɚɧɵ ɩɨɹɫɧɟɧɢɹ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɩɟɪɟɦɟɧɧɵɯ. ȼ ɫɬɨɥɛɰɟ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɫɬɨɹɬ: 

sN ( ) – ɫɦ. ɜɵɲɟ; 

Q1-Q5 – ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɵɟ ɨɰɟɧɤɢ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ; 

s1-s5 – ɨɰɟɧɤɢ ɫɬɚɧɞɚɪɬɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɢɫɬɨɱɧɢɤɨɜ ɧɚɛɥɸɞɟɧɢɣ.  

Ɉɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɟ ɠɟ, ɱɬɨ ɧɚ ɪɢɫ. I.3.2.14. 
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ȼ ɫɥɟɞɭɸɳɢɯ ɫɬɨɥɛɰɚɯ ɩɨɤɚɡɚɧɵ ɩɟɪɟɦɟɧɧɵɟ: 

qi ( ) – ɚɩɪɢɨɪɧɵɟ ɨɰɟɧɤɢ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ; 

Q'i – ɚɩɪɢɨɪɧɵɟ ɨɰɟɧɤɢ ɞɥɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ; 

ki – ɦɚɫɲɬɚɛɢɪɭɸɳɢɟ ɦɧɨɠɢɬɟɥɢ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ, 

Q'i=ki* qi; 

q't – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɫɥɭɠɟɛɧɵɣ ɜɟɤɬɨɪ ɞɥɹ ɨɬɥɚɞɤɢ ɩɪɨɝɪɚɦɦɵ; 

Nprt ( ) – ɩɪɨɝɧɨɡɧɵɟ ɨɰɟɧɤɢ ɎɄ ɞɥɹ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɡɚɩɚɫɚ; 

Pprt ( ) – ɨɰɟɧɤɢ ɎɄ ɞɥɹ ɞɢɫɩɟɪɫɢɢ ɩɪɨɝɧɨɡɧɵɯ ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ; 

Dt ( ) – ɨɰɟɧɤɢ ɨɛɧɨɜɥɹɸɳɟɝɨ (ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ) ɩɪɨɰɟɫɫɚ ɎɄ; 

wt ( ) – ɜɟɫɚ ɞɥɹ ɩɪɨɝɧɨɡɧɵɯ ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɜ ɭɪɚɜɧɟɧɢɢ 

ɤɨɪɪɟɤɰɢɢ ɎɄ; 

Ncort ( ) – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɨɰɟɧɤɢ ɎɄ ɞɥɹ ɱɢɫɥɟɧɧɨɫɬɢ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ; 

Pt ( ) – ɨɰɟɧɤɢ ɎɄ ɞɥɹ ɞɢɫɩɟɪɫɢɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɨɰɟɧɨɤ 

ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ; 

ywt – ɡɧɚɱɟɧɢɹ ɜɡɜɟɲɟɧɧɨɝɨ ɢɧɞɟɤɫɚ ɡɚɩɚɫɚ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɨɝɨ ɧɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ; 

deltacort – 95%-ɣ ɞɨɜ. ɪɚɞɢɭɫ ɞɥɹ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɎɄ ɨɰɟɧɨɤ 

ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ; 

deltaprT_k – 95%-ɧɨɣ ɞɨɜ. ɪɚɞɢɭɫ ɞɥɹ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɎɄ ɨɰɟɧɨɤ 

ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ; 

deltaNBt – ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ 95%-ɧɨɝɨ ɞɨɜ. ɢɧɬɟɪɜɚɥɚ ɞɥɹ 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ; 

deltaNHt – ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ 95%-ɧɨɝɨ ɞɨɜ. ɢɧɬɟɪɜɚɥɚ ɞɥɹ 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ. 
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ɇɚ ɥɢɫɬɟ 2 ɩɪɢɜɟɞɟɧɵ ɬɚɛɥɢɰɵ ɢɫɯɨɞɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɩɨ ɭɥɨɜɚɦ 

ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ, ɚ ɬɚɤɠɟ ɩɨ ɤɚɠɞɨɦɭ ɢɫɬɨɱɧɢɤɭ ɢɧɮɨɪɦɚɰɢɢ. 

ɇɚ ɥɢɫɬɚɯ 3 ɢ 4 ɪɚɡɦɟɳɟɧɵ ɞɚɧɧɵɟ, ɚɧɚɥɨɝɢɱɧɵɟ ɬɟɦ, ɱɬɨ ɜɵɜɟɞɟɧɵ ɧɚ 

ɥɢɫɬɵ 1 ɢ 2 ɫ ɬɨɣ ɪɚɡɧɢɰɟɣ, ɱɬɨ ɦɚɫɫɢɜɵ ɞɚɧɧɵɯ ɜ ɧɢɯ ɩɨɞɜɟɪɝɧɭɬɵ ɤɨɪɪɟɤɰɢɢ 

ɧɚ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɭɛɵɥɢ ɩɨɤɨɥɟɧɢɣ ɫɨ ɜɪɟɦɟɧɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɧɚ ɥɢɫɬɚɯ 3 ɢ 4 ɜɵɜɟɞɟɧɵ ɞɚɧɧɵɟ ɩɨ ɛɢɨɦɚɫɫɟ ɡɚɩɚɫɚ, ɩɨɦɟɱɟɧɧɵɟ ɥɢɬɟɪɨɣ «B».  

Ʌɢɫɬ 5 ɩɨɥɧɨɫɬɶɸ ɚɧɚɥɨɝɢɱɟɧ ɥɢɫɬɭ 4 ɧɚ ɪɢɫ. I.3.2.14 ɢ ɫɨɞɟɪɠɢɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɛɨɬɟ ȽȺ.  

ȼɚɠɧɨ: ɉɨɞɪɨɛɧɨɫɬɢ, ɤɚɫɚɸɳɢɟɫɹ ɪɚɛɨɬɵ ɎɄ ɢ ɤɨɪɪɟɤɰɢɢ ɪɚɫɱɟɬɧɵɯ 

ɦɚɬɪɢɰ ɱɢɫɥɟɧɧɨɫɬɢ, ɫɦ. ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɨɩɢɫɚɧɢɢ ɦɨɞɟɥɢ ɄȺɎɄȺ ɢ 

ɰɢɬɢɪɭɟɦɨɣ ɬɚɦ ɥɢɬɟɪɚɬɭɪɟ.  

ȼɚɠɧɨ: ȼɨ ɜɫɟɯ ɨɤɧɚɯ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ ɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢɦɟɸɬɫɹ 

ɤɧɨɩɤɢ «ɇɚɡɚɞ» ɢ «Ⱦɚɥɟɟ» (ɫɦ. ɪɢɫ. I.3.2.8, I.3.2.12, I.3.2.13, I.3.2.17, I.3.2.19), 

ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɩɟɪɟɯɨɞ ɤ ɫɥɟɞɭɸɳɟɦɭ ɢɥɢ ɨɬɤɚɬ ɤ ɩɪɟɞɵɞɭɳɟɦɭ ɲɚɝɭ. Ʉɧɨɩɤɚ 

«ɇɚɫɬɪɨɣɤɢ» ɨɬɤɪɨɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫ ɧɚɫɬɪɨɣɤɚɦɢ ɩɪɨɝɪɚɦɦɵ (ɪɢɫ. I.3.2.21).  

 

Ɋɢɫ. I.3.2.21. ɇɚɫɬɪɨɣɤɢ ɩɪɨɝɪɚɦɦɵ 
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Ɂɞɟɫɶ ɦɨɠɧɨ ɚɤɬɢɜɢɪɨɜɚɬɶ ɜɟɞɟɧɢɟ ɠɭɪɧɚɥɚ ɜɵɱɢɫɥɟɧɢɣ, ɧɚɫɬɪɨɢɬɶ ɩɭɬɶ 

ɞɥɹ ɯɪɚɧɟɧɢɹ ɠɭɪɧɚɥɨɜ. ɉɨɞɫɤɚɡɤɢ ɩɨ ɧɚɫɬɪɨɣɤɚɦ ɜɵɜɨɞɹɬɫɹ ɤɨɧɬɟɤɫɬɧɨ ɜɧɢɡɭ 

ɨɤɧɚ. 

 

I.3.3. Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

Ⱥɩɪɨɛɚɰɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɄȺɎɄȺ 

ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɜ ɪɚɦɤɚɯ Ɇɟɠɢɧɫɬɢɬɭɬɫɤɨɣ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɩɨ ɦɟɬɨɞɨɥɨɝɢɢ 

ɨɰɟɧɤɢ ɫɵɪɶɟɜɨɣ ɛɚɡɵ ɪɵɛɨɥɨɜɫɬɜɚ (ɊȽɆ) ɜ ɩɟɪɢɨɞ 2014-2016 ɝɝ. Ɇɨɞɟɥɶ 

ɄȺɎɄ ɫɨɜɦɟɫɬɧɨ ɫ ɟɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ «CAFK v.1004 30-11-2013» 

ɛɵɥɚ ɜɩɟɪɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɊȽɆ ɜ ɝ. ɏɨɫɬɚ ɜ ɩɟɪɢɨɞ ɫ 29 ɫɟɧɬɹɛɪɹ ɩɨ 5 

ɨɤɬɹɛɪɹ 2014 ɝ. ȼ ɪɚɦɤɚɯ ɊȽɆ ɜ ɝ. Ⱥɞɥɟɪ ɜ ɩɟɪɢɨɞ ɫ 27 ɫɟɧɬɹɛɪɹ ɩɨ 3 ɨɤɬɹɛɪɹ 

2015 ɝ. ɛɵɥ ɩɨɤɚɡɚɧ ɪɟɡɭɥɶɬɚɬ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ, 

ɪɟɚɥɢɡɭɸɳɟɣ ɦɨɞɟɥɶ ɄȺɎɄȺ, ɧɚ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ. ȼ ɪɚɦɤɚɯ ɊȽɆ ɜ 

ɝ. Ⱥɞɥɟɪ ɜ ɩɟɪɢɨɞ ɫ 3 ɩɨ 7 ɨɤɬɹɛɪɹ 2016 ɝ. ɦɨɞɟɥɶ ɄȺɎɄȺ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ 

ɜɢɞɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ «CAFKA_Dbg ȼɟɪɫɢɹ 25-09-2016» ɩɪɨɲɥɚ 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɨ ɫɢɫɬɟɦɟ ICES ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɚɧɚɥɨɝɢɱɧɵɦɢ ɦɨɞɟɥɹɦɢ-

ɤɚɧɞɢɞɚɬɚɦɢ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ ɦɨɞɟɥɶ ɄȺɎɄȺ 

ɛɵɥɚ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɩɢɫɨɤ ɛɚɡɨɜɵɯ ɦɨɞɟɥɟɣ, ɪɟɤɨɦɟɧɞɭɟɦɵɯ 

ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɩɪɨɰɟɞɭɪɚɯ ɨɰɟɧɤɢ ɈȾɍ ɩɪɢɨɪɢɬɟɬɧɵɯ ɨɛɴɟɤɬɨɜ 

ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɪɵɛɨɥɨɜɫɬɜɚ. 

Ɉɛɨɫɧɨɜɚɧɢɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɞɟɥɢ КȺɎКȺ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ «Ʉɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ ɫ ɮɢɥɶɬɪɨɦ Ʉɚɥɦɚɧɚ» 

(ɄȺɎɄȺ) ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɨɰɟɧɤɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɭ ɡɚɩɚɫɨɜ 

ɝɢɞɪɨɛɢɨɧɬɨɜ [Ɇɢɯɟɟɜ, 2016]. ɋɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 06.02.2015 

№ 104 ɧɚɡɜɚɧɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɨɜ ɡɚɩɚɫɨɜ, ɨɬɧɟɫɟɧɧɵɯ ɤ 

ɩɟɪɜɨɦɭ ɭɪɨɜɧɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɦɨɞɟɥɢ ɄȺɎɄȺ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɮɨɪɦɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨɫɬɨɹɧɢɣ [Ɇɢɯɟɟɜ, 2016]. Ɍɚɤɨɟ 
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ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɚɫɤɥɚɞɵɜɚɬɶ ɨɛɳɭɸ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɰɟɧɨɤ ɧɚ 

ɨɲɢɛɤɢ ɜ ɧɚɛɥɸɞɟɧɢɹɯ ɢ ɲɭɦ ɜ ɩɟɪɟɦɟɧɧɨɣ ɫɨɫɬɨɹɧɢɹ ɢ ɨɰɟɧɢɜɚɬɶ ɤɚɠɞɭɸ ɢɡ 

ɧɢɯ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ. ɗɬɢ ɜɟɥɢɱɢɧɵ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɱɢɬɵɜɚɸɬɫɹ ɤɚɤ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɢɢ ɫɚɦɢɯ ɬɟɤɭɳɢɯ, ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ ɨɰɟɧɨɤ 

ɡɚɩɚɫɚ, ɬɚɤ ɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ.  

Ⱦɪɭɝɚɹ ɜɚɠɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɦɨɞɟɥɢ ɄȺɎɄȺ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɨɜ ɫɩɨɫɨɛɧɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɞɨ ɞɟɫɹɬɤɚ ɪɹɞɨɜ 

ɢɧɞɟɤɫɨɜ ɡɚɩɚɫɚ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɪɚɡɥɢɱɧɵɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɢɧɮɨɪɦɚɰɢɢ (ɮɥɨɬɨɜ, ɨɪɭɞɢɣ ɥɨɜɚ, ɬɢɩɨɜ ɫɭɞɨɜ, ɩɟɪɢɨɞɨɜ ɩɪɨɦɵɫɥɚ ɢ ɬ.ɩ.). 

ɉɪɢ ɷɬɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɭɤɚɡɚɧɧɵɯ ɢɧɞɟɤɫɨɜ. 

ɇɚɤɨɧɟɰ, ɬɪɟɬɶɹ ɨɫɧɨɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɜ ɟɟ ɩɪɟɞɥɨɠɟɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɤɚɫɚɟɬɫɹ ɟɟ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɧɚɫɬɪɨɣɤɢ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɦɢɧɢɦɢɡɚɰɢɢ 

ɮɭɧɤɰɢɢ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɦɟɸɳɢɯɫɹ ɧɚɛɥɸɞɟɧɢɣ ɫ ɩɨɦɨɳɶɸ 

ɝɢɛɪɢɞɧɨɝɨ ɦɟɬɨɞɚ ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ [Ɇɢɯɟɟɜ ɢ ɞɪ., 2006]. ɇɚɡɜɚɧɧɵɣ 

ɦɟɬɨɞ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɤɥɚɫɫɢɱɟɫɤɢɟ ɝɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɦɟɬɨɞ 

ɷɜɨɥɸɰɢɨɧɧɨɝɨ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɩɨɢɫɤɚ, ɢɡɜɟɫɬɧɵɣ ɤɚɤ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ 

(ȽȺ) [Ɋɭɬɤɨɜɫɤɚɹ ɢ ɞɪ., 2004].  

ɂɦɟɟɬɫɹ ɟɳɟ ɪɹɞ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɚɤɢɯ, ɧɚɩɪɢɦɟɪ, ɤɚɤ 

ɨɛɪɚɛɨɬɤɚ ɧɟɪɟɝɭɥɹɪɧɵɯ (ɫ ɩɪɨɩɭɫɤɚɦɢ) ɪɹɞɨɜ ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ 

ɬɟɦ, ɱɬɨ ɭɩɨɦɹɧɭɬɵɟ ɫɜɨɣɫɬɜɚ ɦɟɬɨɞɨɥɨɝɢɢ ɜɵɱɢɫɥɟɧɢɣ ɧɟ ɨɛɥɚɞɚɸɬ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɞɥɹ ɤɨɧɰɟɩɬɭɚɥɢɡɚɰɢɢ ɦɨɞɟɥɢ ɢ ɭɩɨɦɢɧɚɸɬɫɹ 

ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ, ɢɯ ɨɩɢɫɚɧɢɟ ɡɞɟɫɶ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ.  
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ɊȺɋɑȿɌ ɁȺɉȺɋȺ ɋ ɉɈɆɈɓɖɘ ɆɈȾȿɅɂ ɄȺɎɄȺ ɇȺ ɉɊɂɆȿɊȿ ɌɊȿɋɄɂ 
ɉɈȾɁɈɇɕ ɁȺɉȺȾɇɈ-ɋȺɏȺɅɂɇɋɄɈɃ 

Ʉɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ 

ɉɚɪɚɦɟɬɪ  ɡɚɞɚɧ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɝɪɚɧɢɰɚɯ ɨɬ 0 ɞɨ 1. ɉɚɪɚɦɟɬɪ  (delta) 

ɮɢɤɫɢɪɨɜɚɧ ɜ ɡɧɚɱɟɧɢɢ 0,5. ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɡɚɞɚɧɵ ɩɨ 

ɭɦɨɥɱɚɧɢɸ: ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ – 50; ɱɢɫɥɨ ɧɚɱɚɥɶɧɵɯ ɜɟɤɬɨɪɨɜ – 1000; 

ɪɚɡɪɹɞɧɨɫɬɶ ɫɟɬɤɢ – 16. ȼɪɟɦɹ ɜɵɱɢɫɥɟɧɢɣ ɫɨɫɬɚɜɢɥɨ 7 ɫɟɤɭɧɞ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɚ ɡɚɩɚɫɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. I.3.3.1. 

 

Ɋɢɫ. I.3.3.1. Ⱦɢɧɚɦɢɤɚ ɡɚɩɚɫɚ ɬɪɟɫɤɢ ɩɨɞɡɨɧɵ Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɨɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢ 
ɄȺɎɄȺ  (ɦɥɧ ɷɤɡ.) ɧɚ ɮɨɧɟ ɨɰɟɧɨɤ ɭɱɟɬɧɵɯ ɬɪɚɥɨɜɵɯ ɫɴɟɦɨɤ  

 
 

Ɏɢɥɶɬɪ Ʉɚɥɦɚɧɚ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɱɢɫɥɹɸɬɫɹ ɩɪɨɛɧɵɟ ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ , ,  ɢ . ɉɪɢɧɰɢɩ ɭɤɚɡɚɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɢɡɥɨɠɟɧ ɜ 

ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɨɩɢɫɚɧɢɢ ɦɨɞɟɥɢ ɄȺɎɄȺ (ɫɦ. ɮɨɪɦɭɥɵ I.3.1.14 ɢ I.3.1.15) ɢ 

Ʉɪɚɬɤɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɩɨɹɫɧɟɧɢɢ ɤ ɪɢɫ. 19. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ 

ɩɪɨɛɧɵɯ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɪɢɞɨɪ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɵɯ ɨɰɟɧɨɤ. ȼ 
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ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɡɚɞɚɜɚɥɢ  ɨɬ ɩɪɨɛɧɵɯ ɡɧɚɱɟɧɢɣ. ɉɚɪɚɦɟɬɪɵ 

ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɡɚɞɚɧɵ ɩɨ ɭɦɨɥɱɚɧɢɸ (ɫɦ. ɜɵɲɟ). ȼɪɟɦɹ ɜɵɱɢɫɥɟɧɢɣ 

ɫɨɫɬɚɜɢɥɨ 9 ɫɟɤɭɧɞ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɩɚɫɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. I.3.3.2. 

 

 

 
Ɋɢɫ. I.3.3.2. Ⱦɢɧɚɦɢɤɚ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɨɰɟɧɨɤ ɡɚɩɚɫɚ  (Bcort, ɬɵɫ. ɬ) ɢ ɟɟ ɩɪɨɝɧɨɡ  

(Bprt) ɞɨ 2018 ɝ. ɞɥɹ ɬɪɟɫɤɢ ɩɨɞɡɨɧɵ Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɨɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢ ɄȺɎɄȺ 
ɧɚ ɮɨɧɟ ɨɰɟɧɨɤ ɭɱɟɬɧɵɯ ɬɪɚɥɨɜɵɯ ɫɴɟɦɨɤ  (SBt) ɢ ɜɡɜɟɲɟɧɧɨɝɨ ɢɧɞɟɤɫɚ ɡɚɩɚɫɚ  (bWt) 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɡɚ ɩɟɪɢɨɞ 1983-2016 ɝɝ. ɞɥɹ ɜɨɡɪɚɫɬɧɵɯ ɤɥɚɫɫɨɜ 1-10 ɥɟɬ 

, ɦɥɧ ɷɤɡ. 
0.011348 0.005424 0.007863 0.009361 0.002071 0.000101 0.000609 0.001758 0.001 0.000912 0.013281 0.052182 0.055897 0.002614 0.072677 0.027164 0.241874 0.001203 0.007668 0.001 0.016058 0.016759 0.018325 0.000709 0.019137 0.000641 0.046276 0.012327 0.000669 0.0117 0.005418 0.00546 0.461932 0.035574

0.008833 0.010215 0.00975 0.026533 0.015956 0.005585 0.005032 0.013267 0.013303 0.034658 0.02186 0.047361 0.050574 0.015135 0.366441 0.283039 0.081032 0.059381 0.013637 0.003343 0.115531 0.02453 0.021731 0.079044 0.021581 0.015182 0.005235 0.019769 0.022991 0.017535 0.010318 0.010351 0.02158 0.051681

0.022374 0.006193 0.014681 0.024773 0.032028 0.029877 0.023926 0.059673 0.063907 0.08202 0.033937 0.093161 0.041045 0.034585 0.136606 0.200148 0.039181 0.044492 0.024476 0.016059 0.054144 0.028152 0.030798 0.05772 0.041915 0.019964 0.020152 0.019366 0.038865 0.021623 0.020385 0.026627 0.046508 0.057895

0.015872 0.011307 0.008858 0.019894 0.017539 0.042776 0.05296 0.097441 0.104848 0.07708 0.037197 0.090414 0.0433 0.043105 0.004127 0.020856 0.072625 0.025687 0.029486 0.026347 0.028066 0.022864 0.02188 0.022662 0.031633 0.019673 0.020488 0.032725 0.020833 0.019194 0.029798 0.034219 0.050371 0.04548

0.005451 0.006035 0.012419 0.013226 0.008374 0.02582 0.034278 0.066751 0.070763 0.051106 0.023432 0.056831 0.028707 0.027223 0.002626 0.005157 0.029603 0.01556 0.018935 0.017782 0.023401 0.013321 0.006984 0.018401 0.019696 0.012572 0.012412 0.018975 0.015344 0.011481 0.016206 0.020274 0.032891 0.026216

0.003651 0.003605 0.008587 0.011782 0.004914 0.017048 0.022732 0.045314 0.047925 0.034617 0.015479 0.038788 0.019101 0.017825 0.001 0.001 0.018998 0.010626 0.012598 0.012043 0.012588 0.008529 0.003924 0.009625 0.012672 0.008299 0.007672 0.012024 0.009882 0.007432 0.010559 0.01309 0.019987 0.016708

0.002369 0.001963 0.006534 0.00991 0.002616 0.010183 0.013022 0.028414 0.029892 0.021946 0.009374 0.025545 0.011609 0.010466 0.001 0.001 0.006386 0.006245 0.007696 0.007511 0.00624 0.004966 0.001512 0.004543 0.008365 0.004947 0.004791 0.006638 0.006081 0.004388 0.005731 0.007144 0.01029 0.00967

0.001484 0.001237 0.003136 0.005566 0.000911 0.004369 0.005333 0.012327 0.013002 0.010041 0.00405 0.010904 0.005107 0.004386 0.001 0.001 0.002006 0.002185 0.003332 0.003267 0.002077 0.002126 0.00059 0.001178 0.003379 0.001936 0.002246 0.003144 0.00265 0.001885 0.002451 0.002944 0.003435 0.004134

0.000936 0.001256 0.002055 0.002294 0.00054 0.002906 0.003747 0.008071 0.008562 0.006467 0.002703 0.006644 0.003381 0.003012 0.001 0.001 0.001328 0.001257 0.002215 0.002152 0.002581 0.001445 0.001 0.001706 0.002139 0.001254 0.001718 0.002532 0.001563 0.001273 0.001684 0.002102 0.002971 0.002817

0.000676 0.001 0.001183 0.002133 0.001 0.001352 0.001573 0.003834 0.004001 0.003235 0.001284 0.003191 0.001618 0.001354 0.001 0.001 0.000959 0.000711 0.001047 0.001005 0.001 0.000701 0.001 0.001 0.000906 0.000597 0.000722 0.001016 0.000921 0.000613 0.000765 0.000906 0.001061 0.001373  

, ɦɥɧ ɷɤɡ. (ɬɪɚɧɫɩɨɧɢɪɨɜɚɧ) 
5.058693 0 0 0 0 9.345582 0 0 0 0 0 15.69107 0 7.857083 0 0 0 7.689262 0 1.652179 1.004992 0 3.943281 1.196221 2.319912 0.609691 1.565219 0 0 0 5.826882 0 11.2768 9.045642 

, ɦɥɧ ɷɤɡ. ɧɚ ɫɭɞɨ-ɫɭɬɤɢ ɥɨɜɚ (ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɵ) 
Я̬у̭ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.000757 0.00025 0.000139 0.000314 0.000603 0.000342 0.000374 0.000536 0.000494 0.000951 0.001487 0.001704 0.000737 0.000952

Т̬ал 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.000248 0.000369 0.000421 0.000446 0.000265 0.000744 0.000522 0.000481 0.000486 0.00075 0.000756 0.003972 0.005454 
, ɤɝ (ɬɪɚɧɫɩɨɧɢɪɨɜɚɧ) 

0.098 0.563 1.416 2.544 3.814 5.116 6.373 7.536 8.583 9.503  
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

Ʉɧɢɝɚ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ 

Ʌɢɫɬ «ȼɟɤɬɨɪɵ» 

̛̛̥̦̥у̥ фу̦кц̛̛ П̬̥̌̌ет̬̼ Phi_a S_t R_t N_t C_t g_t

9.934713 s 0.612694 0.013658 1983 5.058693 2.215247 4.109699 0.072994 0.043164

delta 0.5 0.045042 1984 2.52897 4.989821 0.048236 0.110098

0.074675 1985 3.019842 6.039318 0.075065 2.888266

0.101921 1986 3.042351 6.683847 0.125472 0.35533

0.118106 1987 2.80657 6.803509 0.08595 1.545898

0.146181 1988 9.345582 2.605423 6.706614 0.140017 0.195056

0.181671 1989 2.083028 6.08253 0.163211 0.839095

0.187759 1990 1.770786 5.369761 0.336849 0.191444

0.310966 1991 1.438895 4.465247 0.357204 0.526034

0.612694 1992 1.159898 3.616127 0.322083 0.005894

1993 1.021813 2.985282 0.162597 2.272497

1994 15.69107 1.166171 2.867962 0.425022 0.60922

1995 1.663615 3.088113 0.260339 9.72E-05

1996 7.857083 2.640639 4.328927 0.159707 0.278754

1997 1.712717 4.240014 0.587478 0.073868

1998 1.214379 3.352361 0.541364

1999 1.284089 2.914309 0.49399

2000 7.689262 0.818819 2.217728 0.167347

2001 1.029306 2.257104 0.12109

2002 1.652179 1.281459 2.569589 0.09051

2003 1.004992 1.008278 2.511802 0.261686

2004 1.093281 2.427413 0.123393

2005 3.943281 1.155189 2.545864 0.107746

2006 1.196221 0.995075 2.470572 0.196589

2007 2.319912 1.145212 2.505037 0.161422

2008 0.609691 1.344495 2.752963 0.085065

2009 1.565219 1.796137 3.416276 0.121712

2010 2.067858 4.065719 0.128517

2011 2.286292 4.676736 0.1198

2012 2.419166 5.1908 0.097125

2013 5.826882 2.665368 5.769715 0.103316

2014 2.690468 6.144666 0.123117

2015 11.2768 2.982632 6.651061 0.651025

2016 9.045642 3.327459 6.892934 0.251549

2017 0 0

2018 0

Ч̛̭ле̦̦о̭т̽ в ̥л̦. ̾к̚, ̛̍о̥̭̭̌̌ в т̼̭. т
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Ɏɪɚɝɦɟɧɬ ɥɢɫɬɚ «Ɍɚɛɥɢɰɵ» 
n_at

2.215247 2.52897 3.019842 3.042351 2.80657 2.605423 2.083028 1.770786 1.438895 1.159898 1.021813 1.166171 1.663615 2.640639 1.712717 1.214379 1.284089 0.818819 1.029306 1.281459 1.008278 1.093281 1.155189 0.995075 1.145212 1.344495 1.796137 2.067858 2.286292 2.419166 2.665368 2.690468 2.982632 3.327459

1.027324 1.348386 1.545238 1.844084 1.856703 1.717947 1.596247 1.275782 1.083574 0.88082 0.709948 0.615663 0.673661 0.975533 1.615857 0.992483 0.72278 0.597428 0.500743 0.624647 0.784359 0.605196 0.656728 0.693433 0.609121 0.686685 0.823262 1.06426 1.257314 1.400273 1.47305 1.628814 1.644159 1.465863

0.489843 0.622521 0.818152 0.939126 1.10909 1.125101 1.048204 0.974072 0.771278 0.653486 0.512544 0.41787 0.340141 0.373161 0.585856 0.703194 0.38654 0.379415 0.31956 0.296128 0.380101 0.39014 0.351599 0.385364 0.36299 0.356313 0.408844 0.50031 0.636592 0.752353 0.844213 0.894452 0.989862 0.990475

0.206374 0.282611 0.376567 0.489785 0.556005 0.654463 0.665956 0.6235 0.550099 0.422535 0.336186 0.287468 0.183105 0.176274 0.201562 0.252022 0.274178 0.206162 0.197639 0.176633 0.168865 0.190504 0.217001 0.191315 0.190929 0.189593 0.202684 0.234722 0.291378 0.359614 0.444036 0.501288 0.527183 0.570079

0.092543 0.11402 0.164303 0.223787 0.284517 0.326932 0.367503 0.366573 0.305743 0.254973 0.19855 0.176863 0.105359 0.078294 0.074262 0.120265 0.138088 0.11114 0.106208 0.098013 0.087599 0.081494 0.098824 0.115828 0.099479 0.09222 0.100764 0.108146 0.118197 0.162218 0.205309 0.248734 0.280352 0.283574

0.041238 0.052434 0.065135 0.090947 0.12676 0.167767 0.180099 0.198336 0.172348 0.131937 0.116217 0.103309 0.063879 0.042082 0.026662 0.043444 0.069649 0.061434 0.055915 0.050252 0.046133 0.035355 0.039504 0.055082 0.056564 0.045533 0.046662 0.052022 0.051408 0.060408 0.090403 0.113106 0.136528 0.146024

0.024445 0.022409 0.029304 0.033187 0.0465 0.073818 0.089446 0.092552 0.08605 0.068083 0.05374 0.059089 0.032936 0.024187 0.011831 0.015553 0.025835 0.027803 0.029323 0.024398 0.021362 0.018412 0.014986 0.021132 0.026214 0.024738 0.021402 0.022585 0.022461 0.023762 0.031195 0.047124 0.059053 0.068005

0.008539 0.013123 0.012193 0.01284 0.012576 0.026443 0.037258 0.04461 0.034465 0.029325 0.024536 0.025589 0.016209 0.011092 0.006627 0.006466 0.008746 0.010831 0.012146 0.011942 0.009069 0.008204 0.007394 0.007998 0.009391 0.009514 0.011284 0.009363 0.008641 0.009002 0.011124 0.014626 0.023281 0.028127

0.003281 0.00407 0.007072 0.005016 0.00351 0.006992 0.012782 0.018653 0.017684 0.010939 0.010108 0.011862 0.007143 0.005934 0.003363 0.003278 0.003179 0.003789 0.004926 0.004834 0.004759 0.003931 0.003363 0.004068 0.003978 0.003109 0.004314 0.005156 0.003276 0.00322 0.00404 0.004897 0.006657 0.011575

0.000864 0.001278 0.001511 0.002725 0.001278 0.001728 0.002009 0.004898 0.005111 0.004132 0.00164 0.004077 0.002067 0.00173 0.001278 0.001278 0.001225 0.000908 0.001337 0.001284 0.001278 0.000896 0.001278 0.001278 0.001157 0.000763 0.000923 0.001298 0.001177 0.000783 0.000977 0.001158 0.001355 0.001753

phi_at

0.00401 0.001679 0.002038 0.002408 0.000578 3.04E-05 0.000229 0.000777 0.000544 0.000616 0.010174 0.035025 0.0263 0.000775 0.033215 0.017509 0.14744 0.00115 0.005831 0.000611 0.012467 0.011999 0.012417 0.000558 0.01308 0.000609 0.032915 0.007616 0.000374 0.006179 0.002597 0.002593 0.19786 0.013658

0.00673 0.00593 0.004939 0.011262 0.006727 0.002545 0.002467 0.00814 0.00961 0.030799 0.024101 0.060214 0.058764 0.012144 0.17751 0.223226 0.087755 0.077801 0.021318 0.004189 0.115294 0.031727 0.0259 0.089225 0.027732 0.028246 0.008123 0.023731 0.023361 0.015998 0.008949 0.008119 0.016768 0.045042

0.035752 0.007787 0.014045 0.020648 0.022604 0.020786 0.017867 0.047952 0.064857 0.098244 0.051828 0.174508 0.094455 0.072546 0.182516 0.222791 0.079341 0.091788 0.059954 0.042449 0.111499 0.056481 0.068565 0.117241 0.090384 0.071581 0.062972 0.049452 0.077997 0.036718 0.030848 0.038032 0.060024 0.074675

0.060201 0.031318 0.018413 0.031793 0.024692 0.05116 0.062248 0.122328 0.14919 0.142791 0.086606 0.246189 0.185101 0.19141 0.016028 0.064775 0.207337 0.097528 0.116778 0.116757 0.130098 0.093945 0.078925 0.092721 0.129686 0.132565 0.129139 0.178115 0.091345 0.068189 0.085734 0.087207 0.122066 0.101921

0.046106 0.041434 0.059163 0.046263 0.023039 0.061819 0.073008 0.142534 0.181165 0.156893 0.092377 0.251517 0.213273 0.272163 0.027683 0.033567 0.167802 0.109585 0.139549 0.142011 0.209097 0.12795 0.05532 0.124351 0.154979 0.174159 0.157371 0.224158 0.165849 0.090421 0.100846 0.104133 0.149884 0.118106

0.069291 0.053811 0.103191 0.101403 0.030346 0.079539 0.098799 0.178834 0.217662 0.205376 0.104255 0.293888 0.234054 0.331548 0.029359 0.018017 0.213505 0.135387 0.17636 0.18759 0.213588 0.18883 0.077759 0.136776 0.175354 0.232847 0.210037 0.295292 0.245576 0.157171 0.149219 0.147855 0.187031 0.146181

0.075868 0.068581 0.174538 0.233731 0.044041 0.107974 0.113957 0.240312 0.271907 0.252314 0.136539 0.338386 0.275908 0.338701 0.066159 0.050329 0.193475 0.17583 0.205433 0.240988 0.22864 0.211115 0.078999 0.168278 0.249773 0.255478 0.285965 0.375514 0.345846 0.235934 0.234726 0.193682 0.222605 0.181671

0.136015 0.073782 0.201311 0.33933 0.056714 0.129318 0.112039 0.216289 0.29529 0.268015 0.129216 0.333561 0.246607 0.309536 0.118113 0.121052 0.179492 0.157895 0.214713 0.214149 0.179239 0.20282 0.062491 0.115308 0.281673 0.259924 0.25428 0.429016 0.391812 0.267492 0.281531 0.257138 0.188516 0.187759

0.223317 0.241495 0.227395 0.357998 0.1205 0.325364 0.229476 0.33867 0.379003 0.462752 0.209314 0.438416 0.370485 0.397391 0.232774 0.238815 0.327012 0.25969 0.351931 0.348405 0.424397 0.287692 0.232774 0.32822 0.420852 0.515473 0.508763 0.627366 0.60973 0.504898 0.532346 0.548337 0.570104 0.310966

0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 0.612694 1 1 1 1 1 1 1 1 0.612694 
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Ʉɧɢɝɚ ɮɢɥɶɬɪɚ Ʉɚɥɦɚɧɚ 

Ʌɢɫɬ «ȼɟɤɬɨɪɵ» 

̛̛̥̦̥у̥ фу̦кц̛̛ П̬̥̌̌ет̬̼ Wa S_t R_t N_t C_t qi Q'i ki q't Nprt Pprt Dt wt Ncort Pt ywt deltacort deltaprT_kdeltaNBt deltaNHt

7.694249 sN 1.499982 0.098 1983 5.058693 2.215247 4.109699 0.072994 0.000162 0.161786 1000 0 4.109699 6.003884 0.044099 1 4.109699 6.003884 0 4.900565 0 9.010264 -0.79087

Q1 0.14737 0.563 1984 0 2.52897 4.989821 0.048236 0.000221 0.221292 1000 0 4.989821 4.503767 0.044099 1 4.989821 4.503767 0 4.244416 0 9.234237 0.745405

Q2 0.167191 1.416 1985 0 3.019842 6.039318 0.075065 0 6.039318 3.940632 0.044099 1 6.039318 3.940632 0 3.970205 0 10.00952 2.069113

s1 0.699994 2.544 1986 0 3.042351 6.683847 0.125472 0 6.683847 3.729235 0.044099 1 6.683847 3.729235 0 3.862246 0 10.54609 2.821602

s2 0.3 3.814 1987 0 2.80657 6.803509 0.08595 0 6.803509 3.649878 0.044099 1 6.803509 3.649878 0 3.820931 0 10.62444 2.982578

s 0.612694 5.116 1988 9.345582 2.605423 6.706614 0.140017 0 6.706614 3.620088 0.044099 1 6.706614 3.620088 0 3.805306 0 10.51192 2.901308

delta 0.5 6.373 1989 0 2.083028 6.08253 0.163211 0 6.08253 3.608905 0.044099 1 6.08253 3.608905 0 3.799424 0 9.881954 2.283107

CT+1, 1.246 7.536 1990 0 1.770786 5.369761 0.336849 0 5.369761 3.604707 0.044099 1 5.369761 3.604707 0 3.797213 0 9.166974 1.572548

RT+1, 2.272509 8.583 1991 0 1.438895 4.465247 0.357204 0 4.465247 3.603131 0.044099 1 4.465247 3.603131 0 3.796383 0 8.26163 0.668864

RT+2, 2.272509 9.503 1992 0 1.159898 3.616127 0.322083 0 3.616127 3.602539 0.044099 1 3.616127 3.602539 0 3.796071 0 7.412198 -0.17994

P0 10 1993 0 1.021813 2.985282 0.162597 0 2.985282 3.602317 0.044099 1 2.985282 3.602317 0 3.795954 0 6.781236 -0.81067

1994 15.69107 1.166171 2.867962 0.425022 0 2.867962 3.602234 0.044099 1 2.867962 3.602234 0 3.79591 0 6.663872 -0.92795

1995 0 1.663615 3.088113 0.260339 0 3.088113 3.602203 0.044099 1 3.088113 3.602203 0 3.795894 0 6.884007 -0.70778

1996 7.857083 2.640639 4.328927 0.159707 0 4.328927 3.602191 0.044099 1 4.328927 3.602191 0 3.795888 0 8.124815 0.53304

1997 0 1.712717 4.240014 0.587478 0 4.240014 3.602186 0.044099 1 4.240014 3.602186 0 3.795885 0 8.035899 0.444128

1998 0 1.214379 3.352361 0.541364 0 3.352361 3.602185 0.044099 1 3.352361 3.602185 0 3.795885 0 7.148246 -0.44352

1999 0 1.284089 2.914309 0.49399 0 2.914309 3.602184 0.044099 1 2.914309 3.602184 0 3.795884 0 6.710193 -0.88158

2000 7.689262 0.818819 2.217728 0.167347 0 2.217728 3.602184 0.044099 1 2.217728 3.602184 0 3.795884 0 6.013612 -1.57816

2001 0 1.029306 2.257104 0.12109 0 2.257104 3.602184 0.044099 1 2.257104 3.602184 0 3.795884 0 6.052988 -1.53878

2002 1.652179 1.281459 2.569589 0.09051 0 2.569589 3.602184 0.044099 1 2.569589 3.602184 0 3.795884 0 6.365473 -1.22629

2003 1.004992 1.008278 2.511802 0.261686 0 2.511802 3.602184 0.05114 0.862322 2.873402 3.106243 5.138218 3.524907 0 6.398309 -0.65151

2004 0 1.093281 2.427413 0.123393 0.000102 2.648963 3.416011 0.097564 0.452003 2.025648 1.544047 1.511521 2.485194 0 4.510842 -0.45955

2005 3.943281 1.155189 2.545864 0.107746 0.000145 2.299705 2.829572 0.088386 0.498942 2.174321 1.411791 2.049465 2.376377 0 4.550697 -0.20206

2006 1.196221 0.995075 2.470572 0.196589 0.00017 2.24293 2.779924 0.087609 0.503367 2.356027 1.399322 2.470657 2.365859 0 4.721886 -0.00983

2007 2.319912 1.145212 2.505037 0.161422 0.000178 2.434856 2.775244 0.087535 0.503788 2.639717 1.398135 2.847706 2.364855 0 5.004572 0.274861

2008 0.609691 1.344495 2.752963 0.085065 9.63E-05 2.835481 2.774798 0.087528 0.503828 2.260857 1.398022 1.677366 2.36476 0 4.625617 -0.1039

2009 1.565219 1.796137 3.416276 0.121712 0.000218 3.114766 2.774755 0.087528 0.503832 3.659692 1.398011 4.213036 2.364751 0 6.024443 1.294941

2010 0 2.067858 4.065719 0.128517 0.000129 4.214859 2.774751 0.087528 0.503833 3.705685 1.39801 3.188645 2.36475 0 6.070435 1.340935

2011 0 2.286292 4.676736 0.1198 0.000103 4.456145 2.774751 0.087528 0.503833 3.702616 1.39801 2.937446 2.36475 0 6.067366 1.337867

2012 0 2.419166 5.1908 0.097125 9.36E-05 4.593963 2.774751 0.087528 0.503833 3.976695 1.39801 3.349891 2.36475 0 6.341445 1.611946

2013 5.826882 2.665368 5.769715 0.103316 0.00013 5.025841 2.774751 0.087528 0.503833 5.10607 1.39801 5.187539 2.36475 0 7.47082 2.74132

2014 0 2.690468 6.144666 0.123117 0.000123 5.738054 2.774751 0.087528 0.503833 5.570725 1.39801 5.400811 2.36475 0 7.935475 3.205976

2015 11.2768 2.982632 6.651061 0.651025 0.000597 6.299411 2.774751 0.087528 0.503833 13.80014 1.39801 21.41675 2.36475 0 16.16489 11.43539

2016 9.045642 3.327459 6.892934 0.251549 0.000791 11.27313 2.774751 0.087528 0.503833 20.24542 1.39801 29.35633 2.36475 0 22.61017 17.88068

2017 2.272509 1.246 14.47986 2.774751 0.044099 1 14.47986 2.774751 3.331517 17.81137 11.14834

2018 2.272509 10.16892 3.291571 3.628537 13.79746 6.540385

Ч̛̭ле̦̦о̭т̽ в ̥л̦. ̾к̚, ̛̍о̥̭̭̌̌ в т̼̭. т
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Ʌɢɫɬ «Ʉɨɪ. ɜɟɤɬɨɪɵ» 
95% дов. Г̛̬̦̌ц̼

Rcort N'cort Ccort Wct SBt Bcort bWt Bprt N'prt dNBt dNHt dBBt dBHt

1983 2.215247 4.109699 0.072994 2.169389 10.97427 8.915535 0 9.010264 -0.79087 19.54676

1984 2.52897 4.989821 0.048236 2.641071 13.17847 0 9.234237 0.745405 24.38828 1.968669

1985 3.019842 6.039318 0.075065 3.130965 18.9089 0 10.00952 2.069113 31.33947 6.478321

1986 3.042351 6.683847 0.125472 2.847854 19.03462 0 10.54609 2.821602 30.03373 8.03551

1987 2.80657 6.803509 0.08595 2.256188 15.35 0 10.62444 2.982578 23.97073 6.729257

1988 2.605423 6.706614 0.140017 3.39665 31.74367 22.78002 0 10.51192 2.901308 35.70531 9.854728

1989 2.083028 6.08253 0.163211 3.607715 21.94404 0 9.881954 2.283107 35.65128 8.236799

1990 1.770786 5.369761 0.336849 3.580607 19.22701 0 9.166974 1.572548 32.82333 5.630677

1991 1.438895 4.465247 0.357204 3.583062 15.99926 0 8.26163 0.668864 29.60194 2.396582

1992 1.159898 3.616127 0.322083 3.12228 11.29056 0 7.412198 -0.17994 23.14296

1993 1.021813 2.985282 0.162597 2.770766 8.271516 0 6.781236 -0.81067 18.78922

1994 1.166171 2.867962 0.425022 2.685101 42.1321 7.700768 0 6.663872 -0.92795 17.89317

1995 1.663615 3.088113 0.260339 2.175234 6.717368 0 6.884007 -0.70778 14.97432

1996 2.640639 4.328927 0.159707 3.136437 24.64325 13.57741 0 8.124815 0.53304 25.48297 1.671846

1997 1.712717 4.240014 0.587478 0.790653 3.352379 0 8.035899 0.444128 6.353608 0.351151

1998 1.214379 3.352361 0.541364 1.025669 3.438415 0 7.148246 -0.44352 7.331737

1999 1.284089 2.914309 0.49399 1.20647 3.516025 0 6.710193 -0.88158 8.095645

2000 0.818819 2.217728 0.167347 2.087967 16.05493 4.630543 0 6.013612 -1.57816 12.55622

2001 1.029306 2.257104 0.12109 2.955492 6.670851 0 6.052988 -1.53878 17.88955

2002 1.281459 2.569589 0.09051 3.554233 5.87223 9.13292 0 6.365473 -1.22629 22.62438

2003 1.153429 2.873402 0.261686 1.740275 1.748962 5.000509 8.941912 0 6.398309 -0.65151 11.13482

2004 0.91233 2.025648 0.123393 2.225869 4.508828 3.364449 0 4.510842 -0.45955 10.04054

2005 0.986601 2.174321 0.107746 1.783754 7.033841 3.878452 3.655742 0 4.550697 -0.20206 8.117323

2006 0.977712 2.384799 0.196589 1.858466 2.223136 4.432068 4.591633 0 4.750658 0.01894 8.828937 0.035199

2007 1.343712 2.796122 0.161422 2.475147 5.742122 6.920813 7.04849 0 5.160978 0.431267 12.77418 1.067449

2008 1.328396 2.5593 0.085065 2.820069 1.719372 7.217401 4.730286 0 4.924059 0.19454 13.88619 0.548616

2009 2.388148 4.362142 0.121712 2.003042 3.1352 8.737554 8.438889 0 6.726893 1.997391 13.47425 4.000859

2010 2.447908 4.632005 0.128517 2.756745 12.76926 8.790281 0 6.996755 2.267255 19.28827 6.250244

2011 2.425112 4.809022 0.1198 2.596141 12.4849 7.626025 0 7.173771 2.444272 18.62412 6.345676

2012 2.550809 5.329957 0.097112 2.380435 12.68761 7.974196 0 7.694706 2.965207 18.31674 7.058481

2013 3.29512 7.000607 0.103316 2.938172 17.12038 20.56899 15.24188 0 9.365356 4.635857 27.51703 13.62095

2014 3.41689 7.734805 0.123117 3.003482 23.23134 16.22124 0 10.09955 5.370055 30.33383 16.12886

2015 6.188598 13.80014 0.651025 0.931086 10.49967 12.84912 19.94085 0 16.16489 11.43539 15.05091 10.64734

2016 9.77317 20.24542 0.251549 2.169509 19.6246 43.92263 63.68882 0 22.61017 17.88068 49.05297 38.79228

2017 31.41417 14.47755 17.80906 11.14603 38.63692 24.18141

2018 22.06157 10.16783 13.79637 6.539293 29.93134 14.18705

2.226234

9.77317

Ч̛̭ле̦̦о̭т̽ в ̥л̦. ̾к̚, ̛̍о̥̭̭̌̌ в т̼̭. т

 



 
 

Ɏɪɚɝɦɟɧɬ ɥɢɫɬɚ «Ʉɨɪ. ɬɚɛɥɢɰɵ» 
n_cor_at

2.215247 2.52897 3.019842 3.042351 2.80657 2.605423 2.083028 1.770786 1.438895 1.159898 1.021813 1.166171 1.663615 2.640639 1.712717 1.214379 1.284089 0.818819 1.029306 1.281459 1.153429 0.91233 0.986601 0.977712 1.343712 1.328396 2.388148 2.447908 2.425112 2.550809 3.29512 3.41689 6.188598 9.77317

1.027324 1.348386 1.545238 1.844084 1.856703 1.717947 1.596247 1.275782 1.083574 0.88082 0.709948 0.615663 0.673661 0.975533 1.615857 0.992483 0.72278 0.597428 0.500743 0.624647 0.897275 0.505029 0.560885 0.661283 0.661346 0.628955 1.061129 1.209716 1.294823 1.437394 1.79733 2.064194 3.41143 4.305427

0.489843 0.622521 0.818152 0.939126 1.10909 1.125101 1.048204 0.974072 0.771278 0.653486 0.512544 0.41787 0.340141 0.373161 0.585856 0.703194 0.38654 0.379415 0.31956 0.296128 0.43482 0.325567 0.300286 0.367497 0.382506 0.301808 0.489868 0.54922 0.631129 0.753838 1.005279 1.120467 2.053843 2.90915

0.206374 0.282611 0.376567 0.489785 0.556005 0.654463 0.665956 0.6235 0.550099 0.422535 0.336186 0.287468 0.183105 0.176274 0.201562 0.252022 0.274178 0.206162 0.197639 0.176633 0.193175 0.158974 0.185332 0.182445 0.201195 0.155703 0.224442 0.240507 0.279934 0.350804 0.518664 0.615914 1.09384 1.674394

0.092543 0.11402 0.164303 0.223787 0.284517 0.326932 0.367503 0.366573 0.305743 0.254973 0.19855 0.176863 0.105359 0.078294 0.074262 0.120265 0.138088 0.11114 0.106208 0.098013 0.10021 0.068006 0.084402 0.110458 0.104827 0.075736 0.107943 0.102237 0.107299 0.15344 0.235075 0.303553 0.581695 0.832894

0.041238 0.052434 0.065135 0.090947 0.12676 0.167767 0.180099 0.198336 0.172348 0.131937 0.116217 0.103309 0.063879 0.042082 0.026662 0.043444 0.069649 0.061434 0.055915 0.050252 0.052774 0.029503 0.033738 0.052528 0.059605 0.037394 0.049987 0.047415 0.042575 0.054396 0.100691 0.135618 0.283279 0.428891

0.024445 0.022409 0.029304 0.033187 0.0465 0.073818 0.089446 0.092552 0.08605 0.068083 0.05374 0.059089 0.032936 0.024187 0.011831 0.015553 0.025835 0.027803 0.029323 0.024398 0.024437 0.015365 0.012799 0.020152 0.027624 0.020316 0.022927 0.020585 0.017783 0.019312 0.033375 0.055449 0.122528 0.199739

0.008539 0.013123 0.012193 0.01284 0.012576 0.026443 0.037258 0.04461 0.034465 0.029325 0.024536 0.025589 0.016209 0.011092 0.006627 0.006466 0.008746 0.010831 0.012146 0.011942 0.010374 0.006846 0.006315 0.007627 0.009896 0.007813 0.012088 0.008534 0.006841 0.006897 0.010634 0.016757 0.048304 0.082613

0.003281 0.00407 0.007072 0.005016 0.00351 0.006992 0.012782 0.018653 0.017684 0.010939 0.010108 0.011862 0.007143 0.005934 0.003363 0.003278 0.003179 0.003789 0.004926 0.004834 0.005445 0.00328 0.002872 0.003879 0.004192 0.002553 0.004621 0.004699 0.002593 0.002467 0.003576 0.004913 0.013813 0.033997

0.000864 0.001278 0.001511 0.002725 0.001278 0.001728 0.002009 0.004898 0.005111 0.004132 0.00164 0.004077 0.002067 0.00173 0.001278 0.001278 0.001225 0.000908 0.001337 0.001284 0.001461 0.000748 0.001091 0.001218 0.001219 0.000627 0.000989 0.001183 0.000932 0.0006 0.000864 0.00105 0.002812 0.00515

phi_cor_at

0.005123 0.002145 0.002604 0.003077 0.000738 3.89E-05 0.000292 0.000993 0.000695 0.000787 0.012997 0.044746 0.0336 0.00099 0.042434 0.022369 0.188362 0.00147 0.00745 0.00078 0.013922 0.01837 0.018574 0.000725 0.014242 0.000482 0.019377 0.005036 0.000276 0.004587 0.001644 0.001598 0.074642 0.00364

0.008598 0.007576 0.00631 0.014388 0.008594 0.003251 0.003152 0.010399 0.012277 0.039348 0.03079 0.076927 0.075073 0.015515 0.226778 0.285183 0.112112 0.099395 0.027235 0.005352 0.128758 0.048572 0.038743 0.119532 0.032631 0.024139 0.004933 0.016342 0.017756 0.012199 0.005741 0.005014 0.006326 0.012004

0.045675 0.009948 0.017944 0.026379 0.028877 0.026555 0.022825 0.061261 0.082858 0.125511 0.066213 0.222943 0.120671 0.092681 0.233174 0.284627 0.101363 0.117264 0.076594 0.05423 0.12452 0.08647 0.102563 0.157064 0.109579 0.066149 0.041139 0.035262 0.061581 0.028684 0.020278 0.023764 0.022644 0.019901

0.07691 0.04001 0.023524 0.040617 0.031545 0.06536 0.079525 0.156281 0.190598 0.182423 0.110643 0.314519 0.236477 0.244536 0.020477 0.082754 0.264884 0.124597 0.149189 0.149163 0.14529 0.143824 0.118061 0.124215 0.157227 0.126351 0.091284 0.136065 0.074423 0.054715 0.057452 0.055557 0.046049 0.027162

0.058902 0.052934 0.075583 0.059103 0.029433 0.078977 0.093272 0.182095 0.231447 0.200439 0.118017 0.321326 0.272468 0.347702 0.035366 0.042883 0.214375 0.140001 0.178281 0.181426 0.233515 0.195883 0.082751 0.166588 0.187892 0.165995 0.114989 0.1856 0.143003 0.074826 0.068942 0.06679 0.056544 0.031475

0.088523 0.068746 0.131831 0.129547 0.038768 0.101615 0.126221 0.228469 0.278074 0.262378 0.133192 0.375456 0.299016 0.423569 0.037507 0.023018 0.272763 0.172963 0.22531 0.239656 0.23853 0.289086 0.116316 0.183234 0.212594 0.221932 0.153471 0.253596 0.232101 0.136623 0.104867 0.096522 0.070557 0.038957

0.096925 0.087615 0.222981 0.298603 0.056264 0.137943 0.145585 0.30701 0.347375 0.322345 0.174435 0.432306 0.352486 0.432708 0.084522 0.064298 0.247175 0.224632 0.262451 0.307874 0.25534 0.323205 0.118171 0.225435 0.302817 0.243502 0.20895 0.32249 0.341932 0.227231 0.17173 0.128844 0.083978 0.048416

0.173766 0.094261 0.257185 0.433511 0.072455 0.165211 0.143135 0.27632 0.377248 0.342403 0.165081 0.426141 0.315053 0.395449 0.150896 0.15465 0.229311 0.201719 0.274307 0.273586 0.20017 0.310506 0.093477 0.154473 0.341492 0.24774 0.185799 0.368437 0.387377 0.273303 0.230525 0.175686 0.071117 0.050038

0.285298 0.308523 0.290509 0.457361 0.153944 0.415669 0.293168 0.432668 0.484195 0.591189 0.26741 0.560099 0.473313 0.507688 0.297381 0.305099 0.417775 0.331767 0.44961 0.445106 0.473957 0.440439 0.348197 0.439705 0.510228 0.49131 0.371746 0.538781 0.602828 0.515866 0.470851 0.427758 0.215072 0.082873

0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.782748 0.684244 0.937997 0.916502 0.820803 0.742811 0.953123 0.730685 0.858797 0.98868 1 0.884483 0.863392 0.37725 0.266501

c_cor_at

0.011348 0.005424 0.007863 0.009361 0.002071 0.000101 0.000609 0.001758 0.001 0.000912 0.013281 0.052182 0.055897 0.002614 0.072677 0.027164 0.241874 0.001203 0.007668 0.001 0.016058 0.016759 0.018325 0.000709 0.019137 0.000641 0.046276 0.012327 0.000669 0.0117 0.005418 0.00546 0.461932 0.035574

0.008833 0.010215 0.00975 0.026533 0.015956 0.005585 0.005032 0.013267 0.013303 0.034658 0.02186 0.047361 0.050574 0.015135 0.366441 0.283039 0.081032 0.059381 0.013637 0.003343 0.115531 0.02453 0.021731 0.079044 0.021581 0.015182 0.005235 0.019769 0.022991 0.017535 0.010318 0.010351 0.02158 0.051681

0.022374 0.006193 0.014681 0.024773 0.032028 0.029877 0.023926 0.059673 0.063907 0.08202 0.033937 0.093161 0.041045 0.034585 0.136606 0.200148 0.039181 0.044492 0.024476 0.016059 0.054144 0.028152 0.030798 0.05772 0.041915 0.019964 0.020152 0.019366 0.038865 0.021623 0.020385 0.026627 0.046508 0.057895

0.015872 0.011307 0.008858 0.019894 0.017539 0.042776 0.05296 0.097441 0.104848 0.07708 0.037197 0.090414 0.0433 0.043105 0.004127 0.020856 0.072625 0.025687 0.029486 0.026347 0.028066 0.022864 0.02188 0.022662 0.031633 0.019673 0.020488 0.032725 0.020833 0.019194 0.029798 0.034219 0.050371 0.04548

0.005451 0.006035 0.012419 0.013226 0.008374 0.02582 0.034278 0.066751 0.070763 0.051106 0.023432 0.056831 0.028707 0.027223 0.002626 0.005157 0.029603 0.01556 0.018935 0.017782 0.023401 0.013321 0.006984 0.018401 0.019696 0.012572 0.012412 0.018975 0.015344 0.011481 0.016206 0.020274 0.032891 0.026216

0.003651 0.003605 0.008587 0.011782 0.004914 0.017048 0.022732 0.045314 0.047925 0.034617 0.015479 0.038788 0.019101 0.017825 0.001 0.001 0.018998 0.010626 0.012598 0.012043 0.012588 0.008529 0.003924 0.009625 0.012672 0.008299 0.007672 0.012024 0.009882 0.007432 0.010559 0.01309 0.019987 0.016708

0.002369 0.001963 0.006534 0.00991 0.002616 0.010183 0.013022 0.028414 0.029892 0.021946 0.009374 0.025545 0.011609 0.010466 0.001 0.001 0.006386 0.006245 0.007696 0.007511 0.00624 0.004966 0.001512 0.004543 0.008365 0.004947 0.004791 0.006638 0.006081 0.004388 0.005731 0.007144 0.01029 0.00967

0.001484 0.001237 0.003136 0.005566 0.000911 0.004369 0.005333 0.012327 0.013002 0.010041 0.00405 0.010904 0.005107 0.004386 0.001 0.001 0.002006 0.002185 0.003332 0.003267 0.002077 0.002126 0.00059 0.001178 0.003379 0.001936 0.002246 0.003144 0.00265 0.001885 0.002451 0.002944 0.003435 0.004134

0.000936 0.001256 0.002055 0.002294 0.00054 0.002906 0.003747 0.008071 0.008562 0.006467 0.002703 0.006644 0.003381 0.003012 0.001 0.001 0.001328 0.001257 0.002215 0.002152 0.002581 0.001445 0.001 0.001706 0.002139 0.001254 0.001718 0.002532 0.001563 0.001273 0.001684 0.002102 0.002971 0.002817

0.000676 0.001 0.001183 0.002133 0.001 0.001352 0.001573 0.003834 0.004001 0.003235 0.001284 0.003191 0.001618 0.001354 0.001 0.001 0.000959 0.000711 0.001047 0.001005 0.001 0.000701 0.001 0.001 0.000906 0.000597 0.000722 0.001016 0.000921 0.0006 0.000765 0.000906 0.001061 0.001373
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I.4. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ XSA ɜ ɩɚɤɟɬɟ VPA-95 v.3.2. ɢ ɜ ɩɚɤɟɬɟ FLR     

(ɜ ɫɪɟɞɟ R) 

Darby & Flatman, 1994  

Ɍ.ɂ. Ȼɭɥɝɚɤɨɜɚ, ɘ.Ⱥ. Ʉɨɜɚɥɟɜ, Ⱥ.Ⱥ. ɑɟɬɵɪɤɢɧ 

 

I.4.1. Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 

ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ, ɪɟɚɥɢɡɭɸɳɢɯ ɤɨɝɨɪɬɧɵɟ ɦɨɞɟɥɢ, ɩɨɫɥɟɞɧɹɹ ɜɟɪɫɢɹ 

ɤɨɬɨɪɨɝɨ ɧɚɡɜɚɧɚ VPA-95 v. 3.2, ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɫɨɬɪɭɞɧɢɤɚɦɢ Ʌɨɭɫɬɨɮɬɫɤɨɣ 

ɥɚɛɨɪɚɬɨɪɢɢ CEFAS (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ) [Darby & Flatman, 1994] ɢ ɜ ɬɟɱɟɧɢɟ 

ɦɧɨɝɢɯ ɥɟɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ 

ɩɪɨɦɵɫɥɨɜɵɯ ɪɵɛ ɧɚ ɪɚɛɨɱɢɯ ɝɪɭɩɩɚɯ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ Ʉɨɧɫɭɥɶɬɚɬɢɜɧɨɝɨ 

ɋɨɜɟɬɚ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɦɨɪɹ ɂɄȿɋ. ɉɚɤɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ 

ɩɪɨɝɪɚɦɦ, ɪɟɚɥɢɡɭɸɳɢɯ ɜ ɫɢɫɬɟɦɟ WINDOWS ɧɟɫɤɨɥɶɤɨ ɤɨɝɨɪɬɧɵɯ ɦɟɬɨɞɨɜ 

ɨɰɟɧɤɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ. ɉɪɨɝɪɚɦɦɚ ɞɨɥɝɨɟ ɜɪɟɦɹ ɫɜɨɛɨɞɧɨ 

ɪɚɫɩɪɨɫɬɪɚɧɹɥɚɫɶ. ȼ ɨɫɧɨɜɧɨɣ ɩɚɤɟɬ ɜɯɨɞɢɥɢ 4 ɜɚɪɢɚɧɬɚ ɨɞɧɨɜɢɞɨɜɵɯ 

ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ ɢɥɢ ɚɧɚɥɢɡɚ ɜɢɪɬɭɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ ȼɉȺ, ɚ ɢɦɟɧɧɨ:  

1. VPA (ɢɥɢ ɤɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ ɉɨɭɩɚ), ɩɪɢɦɟɧɹɟɦɵɣ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 

ɬɟɪɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɡɚɞɚɧɵ ɩɨɥɶɡɨɜɚɬɟɥɟɦ.  

2. ɋɟɩɚɪɚɛɟɥɶɧɵɣ VPA. 

3. ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɬɨɞɵ ɧɚɫɬɪɨɣɤɢ VPA (ɞɜɚ ɜɚɪɢɚɧɬɚ). 

4. Ɋɚɫɲɢɪɟɧɧɵɣ ɚɧɚɥɢɡ ɜɵɠɢɜɚɧɢɹ XSA.  

ɗɬɨɬ ɩɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ ɢ ɩɨɞɪɨɛɧɵɟ ɚɧɧɨɬɢɪɨɜɚɧɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɞɥɹ 

ɪɚɛɨɬɵ ɫ ɩɚɤɟɬɨɦ VPA-95 ɜ ɫɪɟɞɟ Windows, ɚɧɚɥɨɝɢɱɧɵɟ ɢɧɫɬɪɭɤɰɢɹɦ, 

ɫɨɫɬɚɜɥɟɧɧɵɦ Ɍ.ɂ. Ȼɭɥɨɝɚɤɨɜɨɣ ɜ 2005 ɝ., ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɜɟɪɫɢɟɣ ɤɨɬɨɪɵɯ 

ɹɜɥɹɟɬɫɹ ɬɟɤɫɬ ɧɚɫɬɨɹɳɢɯ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɛɪɨɲɸɪɟ ɉɂɇɊɈ [Ʉɨɜɚɥɟɜ, Ʉɨɪɠɟɜ, 2005] ɢ ɪɚɡɦɟɳɟɧɵ ɜ ɨɛɥɚɱɧɨɦ ɯɪɚɧɢɥɢɳɟ 

(ɉɪɢɥɨɠɟɧɢɟ 4 ɤ Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ). 

ȼ ɨɫɧɨɜɟ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ ɚɧɧɨɬɢɪɨɜɚɧɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɥɟɠɢɬ 

ɪɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ VPA-95, ɫɨɫɬɚɜɥɟɧɧɨɟ ɟɝɨ 
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ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ [Darby & Flatman, 1994]. ȼɤɥɸɱɟɧɵ ɬɚɤɠɟ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ 

Ʉɨɧɫɭɥɶɬɚɬɢɜɧɨɝɨ ɋɨɜɟɬɚ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɩɪɨɦɵɫɥɚ ɢ ɫɟɤɪɟɬɚɪɢɚɬɚ ɂɄȿɋ 

[ICES, 1995] ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɫɮɨɪɦɢɪɨɜɚɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɛɫɬɜɟɧɧɨɝɨ 

ɦɧɨɝɨɥɟɬɧɟɝɨ ɨɩɵɬɚ ɪɨɫɫɢɣɫɤɢɯ ɭɱɟɧɵɯ ɜ ɩɪɚɤɬɢɤɟ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ 

ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɪɵɛɨɥɨɜɫɬɜɚ.  

 ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɬɨɥɶɤɨ ɞɜɚ ɤɨɝɨɪɬɧɵɯ ɦɟɬɨɞɚ 

ɢɡ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ – ɩɟɪɜɵɣ ɢ ɱɟɬɜɟɪɬɵɣ. ɉɪɢɜɨɞɹɬɫɹ ɪɚɫɱɟɬɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ 

ɮɨɪɦɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɫɥɟɞɭɸɳɟɦ ɩɨɞɪɚɡɞɟɥɟ ɞɥɹ 

ɷɬɢɯ ɦɟɬɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɧɫɬɪɭɤɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɷɬɢɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɜ 

ɫɪɟɞɟ R. 

ɉɪɢ ɨɰɟɧɤɟ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɫ ɩɨɦɨɳɶɸ ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ, ɢ ɤɚɠɞɨɟ ɩɨɤɨɥɟɧɢɟ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ (ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ) ɨɬɞɟɥɶɧɨ, ɩɨɬɨɦɭ ɷɬɢ ɦɨɞɟɥɢ ɧɚɡɜɚɧɵ 

ɤɨɝɨɪɬɧɵɦɢ. Ⱦɥɹ ɨɛɨɢɯ ɜɚɪɢɚɧɬɨɜ ɪɚɫɱɟɬɵ ɜɟɞɭɬɫɹ ɩɨ ɩɨɤɨɥɟɧɢɹɦ ɨɬ ɫɬɚɪɲɟɣ 

ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɤ ɦɥɚɞɲɟɣ. ȼ ɨɫɧɨɜɭ ɩɨɥɨɠɟɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ 

ɱɢɫɥɟɧɧɨɫɬɶ ɧɟɤɨɬɨɪɨɝɨ ɩɨɤɨɥɟɧɢɹ N(t) ɫɨ ɜɪɟɦɟɧɟɦ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ 

ɷɤɫɩɨɧɟɧɬɟ ɫ ɩɟɪɟɦɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɷɤɫɩɨɧɟɧɬɵ Z(t): 

)()(
)(

tNtZ
dt

tdN
 , 

ɝɞɟ ɩɨɤɚɡɚɬɟɥɶ ɷɤɫɩɨɧɟɧɬɵ, ɧɚɡɵɜɚɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɛɳɟɣ 

ɫɦɟɪɬɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 

ɛɵɬɶ ɮɭɧɤɰɢɟɣ ɜɪɟɦɟɧɢ ɢ ɜɨɡɪɚɫɬɚ:   

Z(t,a) =M(t,a)+F(t,a). 

ȼ ɬɚɛɥ. I.4.1.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɦɚɬɪɢɰɵ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ 

ɭɥɨɜɨɜ, ɜɵɪɚɠɟɧɧɨɝɨ ɜ ɟɞɢɧɢɰɚɯ ɱɢɫɥɟɧɧɨɫɬɢ (ɧɚɩɪɢɦɟɪ, ɜ 1000 ɷɤɡ., ɬ.ɟ. Ct,a – 

ɤɨɥɢɱɟɫɬɜɨ ɨɫɨɛɟɣ ɜɨɡɪɚɫɬɚ a, ɩɨɣɦɚɧɧɵɯ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ t. ɒɚɝ ɢɡɦɟɧɟɧɢɹ 

ɜɪɟɦɟɧɢ ɢ ɜɨɡɪɚɫɬɚ ɪɚɜɟɧ ɨɞɧɨɦɭ ɝɨɞɭ.  
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Ɍɚɛɥɢɰɚ I.4.1.1. Ɇɚɬɪɢɰɚ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ ɩɪɢ ɪɚɫɱɟɬɟ ɱɢɫɥɟɧɧɨɫɬɢ 

ɩɨ ȼɉȺ (ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɦɢɧɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɪɵɛ, ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɜ 

ɭɥɨɜɚɯ, ɪɚɜɟɧ 3 ɝ) 

Ƚɨɞ 
ɩɪɨɦɵɫɥɚ 

ȼɨɡɪɚɫɬ ɪɵɛ ɜ ɭɥɨɜɟ 

3 4 5 … n 

t Ct,3 Ct,4 Ct,5 … Ct,n 

t+1 Ct+1,3 Ct+1,4 Ct+1,5 … Ct+1,n 

t+2 Ct+2,3 Ct+2,4 Ct+2,5 … Ct+2,n 

… … … … … … 

… … … … … … 

t+k Ct+k,3 Ct+k,4 Ct+k,5 … Ct+k,n 

 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɨ ɞɢɚɝɨɧɚɥɢ ɬɚɛɥɢɰɵ ɪɚɫɩɨɥɨɠɟɧɵ ɱɢɫɥɟɧɧɨɫɬɢ ɪɵɛ, 

ɜɵɥɨɜɥɟɧɧɵɟ ɜ ɪɚɡɧɵɟ ɝɨɞɵ ɢɡ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɩɨɤɨɥɟɧɢɹ. ɉɪɢ 

ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜ ɨɞɢɧ ɝɨɞ ɞɥɹ ɤɚɠɞɨɝɨ 

ɜɨɡɪɚɫɬɚ a ɩɚɪɚɦɟɬɪɵ ɫɦɟɪɬɧɨɫɬɢ ɧɟ ɦɟɧɹɸɬɫɹ, ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ. 

ɉɟɪɜɵɣ ɦɟɬɨɞ, ɜ ɤɨɬɨɪɨɦ ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ 

«ɬɟɪɦɢɧɚɥɶɧɨɣ» ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɬ.ɟ. ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɞɥɹ ɩɨɫɥɟɞɧɟɝɨ ɫɬɨɥɛɰɚ ɢ ɩɨɫɥɟɞɧɟɣ ɫɬɪɨɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɦɚɬɪɢɰɵ: Fn – ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɨ ɜɨɡɪɚɫɬɚɦ ɞɥɹ 

ɩɨɫɥɟɞɧɟɝɨ ɪɚɫɱɟɬɧɨɝɨ (ɬɟɪɦɢɧɚɥɶɧɨɝɨ) ɝɨɞɚ; FO.txt – ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɞɥɹ ɫɬɚɪɲɟɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ aold ɩɨ ɝɨɞɚɦ 

ɩɪɨɦɵɫɥɚ. ɇɢɠɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɫɱɟɬɵ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɸɬɫɹ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɪɚɜɧɟɧɢɣ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ȼɉȺ ɢɥɢ ɦɟɬɨɞɚ ɉɨɭɩɚ [Pope, 1972]. 

Ɋɚɫɱɟɬ ɞɥɹ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ȼɉȺ ɜɟɞɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɤɨɥɟɧɢɹ 

ɨɬɞɟɥɶɧɨ, ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɡɚɩɢɫɢ ɡɞɟɫɶ ɨɩɭɳɟɧ ɢɧɞɟɤɫ ɝɨɞɚ: 

))1(exp(

)),exp(1(

),exp(
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1






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
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     (I.4.1.1) 
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ȼɬɨɪɨɟ ɭɪɚɜɧɟɧɢɟ ɫɢɫɬɟɦɵ (I.4.1.1) ɫɜɹɡɵɜɚɟɬ ɜɟɥɢɱɢɧɭ ɝɨɞɨɜɨɝɨ ɭɥɨɜɚ, 

ɜɡɹɬɨɝɨ ɢɡ ɚ-ɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ (Ca), ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ ɬɨɣ ɠɟ ɝɪɭɩɩɵ ɜ ɧɚɱɚɥɟ 

ɝɨɞɚ, ɚ ɬɪɟɬɶɟ ɭɪɚɜɧɟɧɢɟ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɩɨɞɫɬɚɧɨɜɤɟ Na+1 ɢɡ ɩɟɪɜɨɝɨ ɭɪɚɜɧɟɧɢɹ 

ɜɨ ɜɬɨɪɨɟ ɢ ɨɬɪɚɠɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ ɬɨɝɨ ɠɟ ɭɥɨɜɚ ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɬɨɣ 

ɠɟ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɜ ɤɨɧɰɟ ɝɨɞɚ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ ɱɢɫɥɟɧɧɨɫɬɢ ɫɥɟɞɭɸɳɟɣ 

ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɜ ɧɚɱɚɥɟ ɫɥɟɞɭɸɳɟɝɨ ɝɨɞɚ.  

Ʉɪɨɦɟ ɬɟɪɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ȼɉȺ, ɤɚɤ ɢ 

ɥɸɛɨɣ ɤɨɝɨɪɬɧɵɣ ɦɟɬɨɞ, ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɫɥɟɞɭɸɳɟɣ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ:  

- ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɭɥɨɜɨɜ ɡɚ ɪɹɞ ɥɟɬ;  

- ɩɚɪɚɦɟɬɪ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ Ma,t – ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɨɠɧɨ 

ɭɱɢɬɵɜɚɬɶ ɟɝɨ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɜɨɡɪɚɫɬɚ ɢ ɨɬ ɜɪɟɦɟɧɢ, ɧɨ ɱɚɫɬɨ ɩɪɢɧɢɦɚɟɬɫɹ 

ɞɨɩɭɳɟɧɢɟ, ɱɬɨ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɢɦɟɟɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɫɟɣ 

ɩɪɨɦɵɫɥɨɜɨɣ ɱɚɫɬɢ ɩɨɩɭɥɹɰɢɢ;  

- wa,t – ɫɪɟɞɧɢɣ ɜɟɫ ɨɫɨɛɢ ɜɨɡɪɚɫɬɚ a ɜ ɝɨɞ ɩɪɨɦɵɫɥɚ t;  

- ɬɟɦɩ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ (ɞɨɥɹ ɩɨɥɨɜɨɡɪɟɥɵɯ ɨɫɨɛɟɣ ɜ ɜɨɡɪɚɫɬɟ a ɜ ɝɨɞ 

ɩɪɨɦɵɫɥɚ t).  

ɉɨɫɥɟɞɧɢɟ ɞɜɚ ɩɚɪɚɦɟɬɪɚ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ 

(ɩɟɪɟɦɟɧɧɵɟ ɩɨ ɝɨɞɚɦ ɢ ɜɨɡɪɚɫɬɚɦ) ɢɥɢ ɜɟɤɬɨɪɚ (ɩɟɪɟɦɟɧɧɵɟ ɩɨ ɜɨɡɪɚɫɬɚɦ). 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɨɬ ɫɬɚɪɲɢɯ ɜɨɡɪɚɫɬɨɜ ɤ ɦɥɚɞɲɢɦ ɜ ɫɥɟɞɭɸɳɟɦ 

ɩɨɪɹɞɤɟ.  

ɋɧɚɱɚɥɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɩɨɤɨɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɜɬɨɪɨɝɨ ɭɪɚɜɧɟɧɢɹ 

ɫɢɫɬɟɦɵ (I.4.1.1) ɨɰɟɧɢɜɚɟɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ ɫɚɦɨɣ ɫɬɚɪɲɟɣ ɝɪɭɩɩɵ ɫ ɢɧɞɟɤɫɨɦ n 

ɜ ɧɚɱɚɥɟ ɝɨɞɚ: 

))exp(1( nn

n
nn

ZF

Z
CN


 ;          (I.4.1.2) 

ɡɚɬɟɦ ɞɥɹ ɩɪɟɞɵɞɭɳɟɣ (n-1)- ɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɩɨ ɬɪɟɬɶɟɦɭ ɭɪɚɜɧɟɧɢɸ 

(I.4.1.2) ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ Fn-1 

(ɩɨɫɤɨɥɶɤɭ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɜɯɨɞɢɬ ɜ ɭɪɚɜɧɟɧɢɟ ɢ ɜ ɥɢɧɟɣɧɨɦ ɜɢɞɟ ɢ ɜ ɩɨɤɚɡɚɬɟɥɶ 

ɷɤɫɩɨɧɟɧɬɵ, -  ɷɬɨ ɭɪɚɜɧɟɧɢɟ ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɰɟɧɞɟɧɬɧɵɦ); 
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ɩɨ ɩɟɪɜɨɦɭ ɭɪɚɜɧɟɧɢɸ (I.4.1.1) ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ Nn-1 ɜ ɧɚɱɚɥɟ 

ɝɨɞɚ; 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɥɹ ɛɨɥɟɟ ɦɥɚɞɲɢɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ. Ɂɚɬɟɦ 

ɩɟɪɟɯɨɞɹɬ ɤ ɫɥɟɞɭɸɳɟɦɭ ɩɨɤɨɥɟɧɢɸ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɚɸɬɫɹ ɦɚɬɪɢɰɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɥɹ ɜɫɟɯ ɥɟɬ ɢ ɜɨɡɪɚɫɬɨɜ, ɫɬɪɭɤɬɭɪɚ ɢɯ ɬɚ ɠɟ, ɱɬɨ 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥ. I.4.1.1. ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɱɢɫɥɟɧɧɨɫɬɢ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɩɨ ɫɬɪɨɤɚɦ 

ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɩɨɥɭɱɚɟɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɱɢɫɥɟɧɧɨɫɬɢ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɧɚ 

ɦɚɫɫɭ ɨɞɧɨɣ ɨɫɨɛɢ wa,t. Ɂɧɚɹ ɬɟɦɩ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ, ɦɨɠɧɨ ɨɰɟɧɢɬɶ 

ɛɢɨɦɚɫɫɭ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ȼɉȺ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɢ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɨɜ.  

Ɋɚɫɱɟɬ ɡɚɩɚɫɚ ɦɟɬɨɞɨɦ ɉɨɭɩɚ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɜɟɫɶ 

ɝɨɞɨɜɨɣ ɭɥɨɜ ɛɟɪɟɬɫɹ ɜ ɧɟɤɨɬɨɪɵɣ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɦɨɦɟɧɬ ɝɨɞɚ. ɇɚɩɪɢɦɟɪ, 

ɟɫɥɢ ɭɥɨɜ ɜɡɹɬ ɜ ɫɟɪɟɞɢɧɟ ɝɨɞɚ, ɬɨ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɤɨɥɟɧɢɹ ɜ ɧɚɱɚɥɟ ɝɨɞɚ y 

ɜɵɪɚɠɚɟɬɫɹ ɱɟɪɟɡ ɜɵɥɨɜ ɢɡ ɷɬɨɝɨ ɩɨɤɨɥɟɧɢɹ ɜ ɬɨɬ ɠɟ ɝɨɞ ɢ ɱɢɫɥɟɧɧɨɫɬɶ ɟɝɨ ɜ 

ɧɚɱɚɥɟ ɫɥɟɞɭɸɳɟɝɨ ɝɨɞɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ  ɭɪɚɜɧɟɧɢɟɦ (I.4.1.3) : 

MM
eayNeayɋayN )1,1(),(),( 2    (I.4.1.3) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɨɞ ɉɨɭɩɚ ɹɜɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɵɦ, ɧɨ ɡɚɬɨ ɨɧ 

ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɨɩɪɟɞɟɥɢɬɶ N(y,a), ɚ ɡɚɬɟɦ ɢ ɩɚɪɚɦɟɬɪ F,  ɧɟ ɬɪɟɛɭɹ ɩɪɢɦɟɧɟɧɢɹ 

ɦɟɬɨɞɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ: 

),(
)1,1(

),(
),(),(),( ayM

ayN

ayN
LNayMayZayF 


       (I.4.1.4) 

ɂɬɚɤ, ɩɨɥɶɡɨɜɚɬɟɥɶ, ɡɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɦɵɫɥɚ, ɞɨɥɠɟɧ ɜɵɛɪɚɬɶ ɨɞɢɧ 

ɢɡ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ. ɉɨ ɫɭɬɢ, ɦɟɬɨɞ VPA ɫɱɢɬɚɟɬɫɹ ɛɨɥɟɟ ɬɨɱɧɵɦ ɩɪɢ ɭɫɥɨɜɢɢ, 

ɱɬɨ ɩɪɨɦɵɫɟɥ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧ ɩɨ ɜɫɟɦɭ ɝɨɞɭ. ȿɫɥɢ ɠɟ ɩɪɨɦɵɫɟɥ 

ɜɟɞɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɩɟɪɢɨɞɚ, ɬɨ ɦɟɬɨɞ ɉɨɭɩɚ ɨɩɢɲɟɬ ɟɝɨ ɛɨɥɟɟ ɬɨɱɧɨ. 

ȿɫɥɢ ɩɪɨɦɵɫɟɥ ɜɟɞɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ, ɧɨ ɧɟ ɜ 
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ɫɟɪɟɞɢɧɟ ɝɨɞɚ, ɚ ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɩɪɨɲɥɚ k-ɹ ɱɚɫɬɶ ɝɨɞɚ (0≤k≤1), ɬɨ ɜ ɮɨɪɦɭɥɭ 

(I.4.1.3) ɜɦɟɫɬɨ ɋeM/2 ɧɚɞɨ ɩɨɫɬɚɜɢɬɶ Ce
Mk.  

 

Ɋɚɫɲɢɪɟɧɧɵɣ ɚɧɚɥɢɡ ɜɵɠɢɜɚɧɢɹ XSA 

Ɇɟɬɨɞ XSA ɪɚɡɪɚɛɨɬɚɧ Ⱦɠ. ɒɟɩɚɪɞɨɦ [Shepherd, 1991; Shepherd, 1999] 

ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɍ. Ⱦɚɛɥɞɟɹ [Doubleday, 1981], ɨɧ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ 

ɞɨɫɬɭɩɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɜɵɠɢɜɲɢɯ ɨɫɨɛɟɣ ɤɚɠɞɨɝɨ 

ɩɨɤɨɥɟɧɢɹ (ɧɚɡɵɜɚɟɦɨɣ Survivors ɢɥɢ Pt) ɤ ɤɨɧɰɭ ɩɟɪɢɨɞɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ 

ɫɭɳɟɫɬɜɭɸɬ ɞɚɧɧɵɟ ɨɛ ɭɥɨɜɚɯ ɢɡ ɷɬɨɝɨ ɩɨɤɨɥɟɧɢɹ. ɗɬɭ ɜɟɥɢɱɢɧɭ ɦɨɠɧɨ 

ɨɛɨɡɧɚɱɢɬɶ ɤɚɤ:  

Pt= P(ymax+1,amax+1), 

ɝɞɟ amax –ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɞɚɧɧɨɝɨ ɩɨɤɨɥɟɧɢɹ ɜɨ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, 

ymax – ɢɧɞɟɤɫ ɩɨɫɥɟɞɧɟɝɨ ɝɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɞɚɧɧɨɟ ɩɨɤɨɥɟɧɢɟ ɩɪɢɫɭɬɫɬɜɭɟɬ. ɗɬɨɬ 

ɢɧɞɟɤɫ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢɛɨ ɬɟɪɦɢɧɚɥɶɧɨɦɭ ɝɨɞɭ yt, ɥɢɛɨ ɬɨɦɭ ɝɨɞɭ, ɜ ɤɨɬɨɪɨɦ 

ɞɚɧɧɨɟ ɩɨɤɨɥɟɧɢɟ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɡɪɚɫɬɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɡɚɩɚɫɚ aold. 

ɑɢɫɥɟɧɧɨɫɬɶ ɜɵɠɢɜɲɢɯ ɨɫɨɛɟɣ ɜ ɤɚɠɞɨɦ ɩɨɤɨɥɟɧɢɢ Pt ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

ɤɚɤ ɨɫɧɨɜɧɚɹ ɧɟɢɡɜɟɫɬɧɚɹ ɩɟɪɟɦɟɧɧɚɹ, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɨɰɟɧɢɬɶ ɜ ɪɚɫɱɟɬɧɨɣ 

ɩɪɨɰɟɞɭɪɟ ɜɦɟɫɬɟ ɫ ɞɪɭɝɨɣ ɧɟɢɡɜɟɫɬɧɨɣ ɩɟɪɟɦɟɧɧɨɣ – ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ q(a,y) (ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɩɪɨɝɪɚɦɦɟ 

ɢɳɟɬɫɹ ɨɛɪɚɬɧɚɹ ɜɟɥɢɱɢɧɚ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 1/q). 

ɉɪɢ ɪɚɫɱɟɬɟ ɦɚɬɪɢɰ F(a,y) ɢ N(a,y) ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɤɨɝɨɪɬɧɨɝɨ 

ɚɧɚɥɢɡɚ ɉɨɭɩɚ [Pope, 1974], ɚ ɧɟ ɪɚɫɱɟɬɧɚɹ ɩɪɨɰɟɞɭɪɚ VPA. ɒɟɩɚɪɞ [Shepherd, 

1999] ɩɪɟɞɥɨɠɢɥ ɮɨɪɦɭɥɵ, ɭɞɨɛɧɵɟ ɞɥɹ ɜɵɪɚɠɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ 

ɩɨɤɨɥɟɧɢɹ ɜ ɜɨɡɪɚɫɬɟ a ɱɟɪɟɡ ɜɟɥɢɱɢɧɵ Pt ɷɬɨɝɨ ɩɨɤɨɥɟɧɢɹ: 

),(),(),( ayPcPtayECMayNvpa     (I.4.1.5) 

ECM ɷɬɨ ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɷɤɫɩɨɧɟɧɬɵ ɫ ɤɭɦɭɥɹɬɢɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ: 

)),()...1,1(),(exp(),( maxmax ayMayMayMayECM  ,    (I.4.1.6) 

 

ɝɞɟ ymax ɢ amax - ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɝɨɞɚ ɢ ɜɨɡɪɚɫɬɚ ɞɚɧɧɨɝɨ 

ɩɨɤɨɥɟɧɢɹ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɜ ɪɚɫɱɟɬɚɯ. ȼɵɪɚɠɟɧɢɹ, ɚɧɚɥɨɝɢɱɧɵɟ (I.4.1.6), 
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ɩɪɢɦɟɧɹɸɬɫɹ ɞɚɥɟɟ ɢ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɨɦɵɫɥɨɜɨɣ ɢ ɨɛɳɟɣ ɫɦɟɪɬɧɨɫɬɢ ɢ 

ɨɛɨɡɧɚɱɚɸɬɫɹ ɤɚɤ ECF ɢ ECZ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɋɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ (I.4.1.5) 

ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɤɨɥɟɧɢɹ ɨɛɨɡɧɚɱɚɟɬɫɹ Nvpa() ɜ ɨɬɥɢɱɢɟ ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɬɨɝɨ ɠɟ 

ɩɨɤɨɥɟɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɣ ɱɟɪɟɡ ɢɧɞɟɤɫ ɡɚɩɚɫɚ Nest(). 

ȼɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ ɜ (I.4.1.5) ɨɛɨɡɧɚɱɚɟɬ ɜɤɥɚɞ ɜɵɥɨɜɥɟɧɧɵɯ ɪɵɛ ɜ 

ɜɨɫɫɬɚɧɨɜɥɟɧɧɭɸ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɤɨɥɟɧɢɹ, ɨɧɨ ɪɚɜɧɨ:  

]5.0exp(),(),([),(
max

i

a

ai
MayCayECMayPc          (I.4.1.7) 

ȼɟɥɢɱɢɧɚ Nvpa(y,a) ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɜɟɥɢɱɢɧ ɭɥɨɜɨɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɬ.ɟ. ɧɟ ɦɟɧɹɟɬɫɹ ɩɪɢ ɢɬɟɪɚɰɢɨɧɧɨɦ ɩɪɨɰɟɫɫɟ. 

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɚɧɧɵɟ ɯɨɬɹ ɛɵ ɩɨ ɨɞɧɨɦɭ 

ɢɧɞɟɤɫɭ ɡɚɩɚɫɚ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɞɚɧ ɟɝɨ ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ 

u(a,y,f). ȼ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɢɧɞɟɤɫɚ ɡɚɩɚɫɚ ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ.  

ɉɭɫɬɶ ɢɧɞɟɤɫ ɡɚɩɚɫɚ u(a,y,f) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɜ ɩɟɪɢɨɞ 

ɝɨɞɚ, ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɚɪɚɦɟɬɪɚɦɢ [γ, ȕ]. ɉɚɪɚɦɟɬɪɵ γ ɢ ȕ – ɷɬɨ ɞɨɥɢ ɝɨɞɚ, 

ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɮɥɨɬɚ (ɢɥɢ ɫɴɟɦɤɢ). Ɍɨɝɞɚ ɢɧɞɟɤɫ u 

ɩɪɢɜɨɞɢɬɫɹ ɤ ɧɚɱɚɥɭ ɝɨɞɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [Shepherd, 1999]: ɩɪɢ ɭɫɥɨɜɢɢ, 

ɱɬɨ ɢɧɞɟɤɫ ɡɚɩɚɫɚ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɟɝɨ ɜɟɥɢɱɢɧɟ (ɧɚɩɪɢɦɟɪ, ɱɢɫɥɟɧɧɨɫɬɢ), ɷɬɨɬ 

ɢɧɞɟɤɫ ɪɚɜɟɧ: 

u(a,y,f) =q(a,f)N(a,y)A(a,y,f) , 

ɝɞɟ f = 1, 2, … – ɢɧɞɟɤɫ ɮɥɨɬɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ q(a,f) 

ɧɚɡɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ, ɚ N(a,y) – ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɩɭɥɹɰɢɢ 

ɜ ɧɚɱɚɥɟ ɝɨɞɚ y. A –ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ, 

ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

),()(

)),(exp()),(exp(
),,(

yaZ

yaZyaZ
fyaA







  .  

ɉɪɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɦ ɩɪɨɦɵɫɥɟ, ɩɪɨɜɨɞɢɦɨɦ ɮɥɨɬɨɦ f ɜ 

ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ (ɩɪɢ Ȗ=0 ɢ ȕ=1),  A=(1-exp(-Z))/Z – ɷɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɹɡɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɫɪɟɞɧɟɣ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚ ɝɨɞ ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɜ ɧɚɱɚɥɟ ɝɨɞɚ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɞɟɤɫ ɡɚɩɚɫɚ, ɩɟɪɟɫɱɢɬɚɧɧɵɣ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ, ɪɚɜɟɧ: 

 u'(a,y,f)= u(a,y,f)/ A(a,y)    (I.4.1.8) 

Ɇɟɬɨɞ XSA ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɦɨɞɟɥɶ ɡɚɜɢɫɢɦɨɫɬɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɤɨɥɟɧɢɹ ɞɥɹ ɦɥɚɞɲɢɯ 

ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ. ɉɪɢ ɪɚɛɨɬɟ ɫ XSA ɜ ɞɢɚɥɨɝɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɛɪɚɬɶ 

ɞɜɚ ɡɧɚɱɟɧɢɹ ɜɨɡɪɚɫɬɚ, ɨɛɨɡɧɚɱɢɦ6 ɢɯ (a1) ɢ (a2). 

ɉɪɢ a<a1 ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ q ɫɱɢɬɚɟɬɫɹ ɡɚɜɢɫɹɳɢɦ ɨɬ 

ɱɢɫɥɟɧɧɨɫɬɢ ɞɚɧɧɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ:  

 ),(),,(' ayNfayu vpa     (I.4.1.9)  

ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ γ ɧɟ ɪɚɜɟɧ 1. ɉɚɪɚɦɟɬɪɵ ɡɚɜɢɫɢɦɨɫɬɢ (I.4.1.9) ɞɥɹ 

ɦɥɚɞɲɢɯ ɜɨɡɪɚɫɬɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɨɰɟɧɤɚɦ u' ɢ Nvpa, ɩɨɥɭɱɟɧɧɵɦ ɜ ɬɟɤɭɳɟɣ 

ɢɬɟɪɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɪɟɝɪɟɫɫɢɢ: 

ln (Nvpa(a,y))= [ln(u’(y,a,f) )-ln φ]/γ    (I.4.1.10) 

Ʉɨɝɞɚ ɩɚɪɚɦɟɬɪɵ (I.4.1.9) ɨɩɪɟɞɟɥɟɧɵ, ɩɨ ɭɪɚɜɧɟɧɢɸ (I.4.1.10) ɞɥɹ a<a1 

ɩɨɥɭɱɚɟɦ ɨɰɟɧɤɭ ɱɢɫɥɟɧɧɨɫɬɢ Nest(y,a,f) ɧɚ ɨɫɧɨɜɟ ɢɧɞɟɤɫɚ f . 

ɉɪɢ a1<a<a2 u'(a) =q(a)Nvpa(a), ɬ.ɟ. ɤɨɷɮɮɢɰɢɟɧɬ q ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ 

ɜɨɡɪɚɫɬɚ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɩɨ ɝɨɞɚɦ. ɇɚɱɢɧɚɹ ɫ ɜɨɡɪɚɫɬɚ a2, ɤɨɷɮɮɢɰɢɟɧɬ q 

ɩɨɫɬɨɹɧɟɧ ɜɨ ɜɪɟɦɟɧɢ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɨɡɪɚɫɬɚ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɜɵɛɪɚɧɧɵɟ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɞɜɚ ɡɧɚɱɟɧɢɹ ɜɨɡɪɚɫɬɚ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢ ɬɟɦɢ ɞɥɹ ɜɫɟɯ 

ɢɧɞɟɤɫɨɜ ɡɚɩɚɫɚ (ɮɥɨɬɨɜ). ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ, ɩɨɹɫɧɹɸɳɚɹ ɡɚɜɢɫɢɦɨɫɬɶ q 

ɨɬ ɜɨɡɪɚɫɬɚ: 

 

               q(N)        a1        q(a)          a2   q=const    aold 

ɋɚɦɵɣ ɫɬɚɪɲɢɣ ɜɨɡɪɚɫɬ ɜɨ ɜɯɨɞɧɨɣ ɦɚɬɪɢɰɟ ɭɥɨɜɨɜ ɩɨ ɜɨɡɪɚɫɬɚɦ 

ɨɛɨɡɧɚɱɟɧ aold, ɚ ɫɚɦɵɣ ɫɬɚɪɲɢɣ ɜ ɞɚɧɧɨɦ ɩɨɤɨɥɟɧɢɢ - amax. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɨɱɟɬɚɧɢɹ ɢɧɞɟɤɫɨɜ f,a,y ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɰɟɧɤɭ ɱɢɫɥɟɧɧɨɫɬɢ 

ɡɚɩɚɫɚ ɩɨ ɮɨɪɦɭɥɟ: 

                                                           
6 ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɧɚɣɞɟɬ ɨɛɨɡɧɚɱɟɧɢɣ a1 ɢ a2 ɧɢ ɜ ɢɧɫɬɪɭɤɰɢɢ ɤ ɩɚɤɟɬɭ 

ɩɪɨɝɪɚɦɦ, ɧɢ ɜ ɞɢɚɥɨɝɟ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɨɝɪɚɦɦɨɣ, ɨɧɢ ɜɜɟɞɟɧɵ ɡɞɟɫɶ ɞɥɹ ɩɨɹɫɧɟɧɢɹ ɫɯɟɦɵ ɪɚɫɱɟɬɨɜ. 
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),,('
),(

1),,( fyau
faq

fyaNest      (I.4.1.11) 

ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɟɥɢɱɢɧɵ Nvpa, ɩɨɥɭɱɟɧɧɵɟ ɫ 

ɩɨɦɨɳɶɸ ɩɪɨɰɟɞɭɪɵ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɹɜɥɹɸɬɫɹ ɬɨɱɧɵɦɢ ɨɰɟɧɤɚɦɢ 

ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ, ɚ ɪɚɫɫɱɢɬɚɧɧɵɟ ɱɟɪɟɡ ɢɧɞɟɤɫɵ ɡɚɩɚɫɚ ɜɟɥɢɱɢɧɵ Nest 

ɨɩɪɟɞɟɥɟɧɵ c ɨɲɢɛɤɨɣ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɥɨɝɧɨɪɦɚɥɶɧɨ. 

Ɉɫɧɨɜɧɵɟ ɧɟɢɡɜɟɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ – 1/q(a,f) ɢ  Pt(k) (k-ɢɧɞɟɤɫ 

ɩɨɤɨɥɟɧɢɹ), ɢɯ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢ ɦɢɧɢɦɢɡɚɰɢɢ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ: 

 


),(

)],(ln(),,([ln(
2

,, fa

yaNvpafyaNest
SSE

fya 
    (I.4.1.12) 

Ɂɞɟɫɶ ı2 – ɞɢɫɩɟɪɫɢɹ ɨɰɟɧɨɤ Nest(). 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɦɢɧɢɦɭɦɚ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɞɨɜɨɥɶɧɨ 

ɝɪɨɦɨɡɞɤɢɣ, ɧɨ Ⱦɠ. ɒɟɩɚɪɞ (1999) ɩɪɟɞɥɨɠɢɥ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ 

ɢɫɤɨɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɚɟɦɵɟ ɩɪɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɢ ɮɭɧɤɰɢɢ (I.4.1.12) 

ɩɨ ɷɬɢɦ ɩɟɪɟɦɟɧɧɵɦ ɢ ɩɨɫɥɟ ɩɪɢɪɚɜɧɢɜɚɧɢɹ ɩɟɪɜɨɣ ɱɚɫɬɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ 

ɧɭɥɸ. 

ɉɨɫɥɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɢ SSE (I.4.1.12) ɩɨ ln(1/q(a,f) ɩɨɥɭɱɚɟɦ, 

ɱɬɨ ɞɥɹ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɫɬɚɪɲɟ a1 ɜɟɥɢɱɢɧɚ q(a,f) ɞɥɹ ɤɚɠɞɨɝɨ ɮɥɨɬɚ ɢ 

ɤɚɠɞɨɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ (I.4.1.13): 

 









y
y

fyafyau

yaNvpa
fya

faq ),,(
)

),,('

),(
ln),,(()

),(

1
ln(   (I.4.1.13) 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɟɫɚ ɫɥɚɝɚɟɦɵɯ ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ 

ɜɟɥɢɱɢɧ Ȧ(a,y,f) = θ(a,y,f)Ĳ(y), ɩɪɢɱɟɦ ɦɧɨɠɢɬɟɥɶ θ ɪɚɜɟɧ 0 ɢɥɢ 1 ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɬɨɝɨ, ɟɫɬɶ ɥɢ ɞɚɧɧɵɟ ɞɥɹ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ (a,y) ɜ ɢɧɞɟɤɫɚɯ ɡɚɩɚɫɚ ɬɢɩɚ f. 

Ɇɧɨɠɢɬɟɥɶ Ĳ(y) – ɷɬɨ ɜɟɫɚ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ, ɡɚɞɚɜɚɟɦɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɩɪɢɱɟɦ 

ɜ ɞɢɚɥɨɝɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ, ɩɨ ɤɨɬɨɪɨɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɷɬɢ ɜɟɫɚ. 

ɐɟɥɶ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɜɡɜɟɲɢɜɚɧɢɹ – ɭɦɟɧɶɲɢɬɶ ɜɥɢɹɧɢɟ ɞɚɧɧɵɯ ɛɨɥɟɟ ɪɚɧɧɢɯ 

ɥɟɬ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɭɸ ɨɰɟɧɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ. 
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Ⱦɥɹ ɜɡɜɟɲɢɜɚɧɢɹ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɛɪɚɬɶ 

ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ p ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 
p

p

R

dR
dytw 



 

 )(1[1)( .    (I.4.1.13a) 

Ɂɞɟɫɶ R – ɞɥɢɧɚ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɜɟɫɚ; ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɝɨɞɚ (yt) ɨɛɨɡɧɚɱɟɧɨ ɱɟɪɟɡ d =0, 1, …R; p=0, 

1, 2 ,3 – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɮɭɧɤɰɢɢ. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɧɵɟ ɦɨɞɟɥɢ, 

ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫ. I.4.1.1 (ɫɬɭɩɟɧɶɤɭ ɩɪɢ p = 0, ɥɢɧɟɣɧɭɸ – ɩɪɢ p = 1, 

ɛɢɤɜɚɞɪɚɬɧɭɸ ɩɪɢ p = 2 ɢ ɬɪɢɤɭɛɢɱɟɫɤɭɸ ɩɪɢ p = 3). ɉɪɢ p = 0 ɮɨɪɦɭɥɚ 

(I.4.1.13a) ɞɚɟɬ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɜɧɵɟ ɜɟɫɚ (ɟɞɢɧɢɰɵ) 

ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɜɫɟɦ ɝɨɞɚɦ ɜɵɛɪɚɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɚ ɩɪɟɞɵɞɭɳɢɦ ɝɨɞɚɦ – 

ɧɭɥɟɜɨɣ ɜɟɫ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɡɚɞɚɜɚɬɶ p = 3. 

ɉɭɫɬɶ, ɧɚɩɪɢɦɟɪ, ɧɚɫɬɪɨɣɤɚ ɜɟɞɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɡɚ 10 ɥɟɬ, ɫ 1990 ɩɨ 2000 

ɝɝ. ȿɫɥɢ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪ R=10, ɬɨ ɞɚɧɧɵɦ ɫɚɦɨɝɨ ɩɟɪɜɨɝɨ ɝɨɞɚ ɧɚɫɬɪɨɣɤɢ (1990 

ɝ.) ɩɪɢɫɜɨɢɬɫɹ ɧɭɥɟɜɨɣ ɜɟɫ, ɞɚɧɧɵɦ ɡɚ 1991 ɝ. – ɨɤɨɥɨ 0,1. ȿɫɥɢ ɠɟ ɡɚɞɚɬɶ R = 

20, ɬɨ ɪɚɡɥɢɱɢɹ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɟɫɚɯ ɪɚɡɧɵɯ ɥɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɬɫɹ – 

ɞɥɹ 1990 ɝ. ɜɟɫ ɪɚɜɟɧ 0,5 ɩɪɢ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ ɢ ɩɪɢɦɟɪɧɨ 0,3 ɩɪɢ 

ɬɪɢɤɭɛɢɱɟɫɤɨɣ (ɪɢɫ. I.4.1.1). ɇɨ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɨɫɬɚɟɬɫɹ ɡɚ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ (ɯɨɬɹ ɛɵ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ) ɨɰɟɧɢɬɶ 

ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɞɚɧɧɵɯ ɪɚɡɧɵɯ ɥɟɬ. 
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Ɋɢɫ. I.4.1.1.  Ɂɚɜɢɫɢɦɨɫɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɜɟɫɚ w(ty-d) ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɭɫɥɨɜɧɨɝɨ ɜɪɟɦɟɧɧɨɝɨ 
ɪɹɞɚ ɨɬ ɢɯ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɝɨɞɚ (ɩɪɢɧɹɬ y t = 2000) ɩɪɢ ɞɥɢɧɟ ɢɧɬɟɪɜɚɥɚ R = 20 
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Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɜɵɪɚɠɟɧɢɹ (I.4.1.12) ɩɨ ln(Pt) ɩɪɢɜɨɞɢɬ ɤ ɭɪɚɜɧɟɧɢɸ 

ɪɚɫɱɟɬɚ ɱɢɫɥɟɧɧɨɫɬɢ ɜɵɠɢɜɲɢɯ ɨɫɨɛɟɣ ɤ ɤɨɧɰɭ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɝɨɞɚ ɞɥɹ 

ɤɚɠɞɨɝɨ ɩɨɤɨɥɟɧɢɹ (ɤɨɝɨɪɬɵ) k: 
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ɡɞɟɫɶ Fa ɢ Ta – ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɩɨɤɨɥɟɧɢɹ; 

i – ɢɧɞɟɤɫ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɜɧɭɬɪɢ ɤɨɝɨɪɬɵ, ɚ ɜɟɫɚ ɫɥɚɝɚɟɦɵɯ 

),(),,(

)()(),,(
),,('

2
iyECFfiy

fyfiy
fiyw




  ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɞɢɫɩɟɪɫɢɢ Nest ɢ 

ɷɤɫɩɨɧɟɧɬɟ ɤɭɦɭɥɹɬɢɜɧɨɣ ɮɭɧɤɰɢɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ F ɨɬ ɜɨɡɪɚɫɬɚ ɚ ɞɨ 

ɩɨɫɥɟɞɧɟɝɨ ɜɨɡɪɚɫɬɚ ɞɚɧɧɨɝɨ ɩɨɤɨɥɟɧɢɹ. Ɇɧɨɠɢɬɟɥɢ θ(y,i,f) ɢ Ĳ(y) ɨɩɢɫɚɧɵ 

ɜɵɲɟ, ɚ ȥ(f) - ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɜɟɫɚ, ɡɚɞɚɜɚɟɦɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɞɥɹ ɤɚɠɞɨɝɨ 

ɨɬɞɟɥɶɧɨɝɨ ɢɧɞɟɤɫɚ (ɮɥɨɬɚ). 

ȼɵɪɚɠɟɧɢɟ (I.4.1.14) ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɜɟɥɢɱɢɧɚ Nest ɧɟ 

ɡɚɜɢɫɢɬ ɨɬ Pt, ɧɚ ɫɚɦɨɦ ɠɟ ɞɟɥɟ ɧɟɤɨɬɨɪɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɧɢɦɢ 

ɫɭɳɟɫɬɜɭɟɬ, ɩɨɫɤɨɥɶɤɭ Nest ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɱɟɪɟɡ ɢɧɞɟɤɫɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɤ 

ɧɚɱɚɥɭ ɝɨɞɚ, ɬ.ɟ. ɢ ɱɟɪɟɡ ɡɧɚɱɟɧɢɹ A, ɩɟɪɟɫɱɢɬɵɜɚɟɦɵɟ ɧɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ. ɇɨ 

ɩɨ ɭɬɜɟɪɠɞɟɧɢɸ ɚɜɬɨɪɚ ɦɟɬɨɞɚ [Shepherd, 1999] ɷɬɨɬ ɮɚɤɬɨɪ ɨɤɚɡɵɜɚɟɬ ɥɢɲɶ 

ɧɟɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ.  

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ Nest ɪɚɫɩɪɟɞɟɥɟɧɚ ɩɨ 

ɥɨɝɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɢ ɪɚɜɧɚ ɫɬɚɧɞɚɪɬɧɨɣ ɨɲɢɛɤɟ ɥɨɝɚɪɢɮɦɚ ɜɟɥɢɱɢɧɵ, 

ɨɛɪɚɬɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬɭ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ (ɫɚɦɚ ɜɟɥɢɱɢɧɚ ɪɚɫɫɱɢɬɚɧɚ ɜ ɮɨɪɦɭɥɟ 

I.4.1.13). ɗɬɚ ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɝɨɞɚ ɢ ɪɚɜɧɚ [ɢɡ Gassioukov, 

1996]: 
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ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɟɫɚ ɜ (I.4.1.15) ɬɟ ɠɟ, ɱɬɨ ɢ ɜ ɜɵɪɚɠɟɧɢɢ (I.4.1.13). 
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ɉɪɢɦɟɧɹɟɦɚɹ ɜ XSA ɩɪɨɰɟɞɭɪɚ ɫɬɹɝɢɜɚɧɢɹ (shrinkage) ɨɰɟɧɨɤ ɤ ɫɪɟɞɧɢɦ 

ɡɧɚɱɟɧɢɹɦ ɡɚ ɩɪɟɞɵɞɭɳɢɣ ɢɧɬɟɪɜɚɥ ɥɟɬ 

ȼ ɩɪɨɝɪɚɦɦɟ XSA ɩɪɢɦɟɧɹɸɬɫɹ 2 ɜɢɞɚ ɫɬɹɝɢɜɚɧɢɹ – ɤ ɫɪɟɞɧɟɣ 

ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɤ ɫɪɟɞɧɟɦɭ F. ȼ ɞɢɚɥɨɝɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɤɚɤɭɸ-

ɥɢɛɨ ɢɡ ɷɬɢɯ ɩɪɨɰɟɞɭɪ ɢɥɢ ɨɛɟ, ɢɥɢ ɠɟ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. Ʉɚɤ 

ɭɤɚɡɚɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ 10 ɤ ɨɪɢɧɚɥɶɧɨɣ ɚɧɝɥɨɹɡɵɱɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ 

[Darby & Flatman, 1994], ɩɪɨɰɟɞɭɪɚ ɫɬɹɝɢɜɚɧɢɹ ɤ ɫɪɟɞɧɟɦɭ ɭɦɟɧɶɲɚɟɬ 

ɞɢɫɩɟɪɫɢɸ (ɪɚɡɛɪɨɫ) ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɵ ɢɫɤɨɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚ ɫɱɟɬ 

ɫɦɟɳɟɧɢɹ ɟɝɨ ɨɰɟɧɤɢ ɤ ɫɪɟɞɧɟɦɭ. Ⱥɜɬɨɪɵ ɪɟɤɨɦɟɧɞɭɸɬ ɩɪɢɦɟɧɹɬɶ ɷɬɭ 

ɩɪɨɰɟɞɭɪɭ. 

ɋɬɹɝɢɜɚɧɢɟ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɦɥɚɞɲɢɯ ɜɨɡɪɚɫɬɨɜ 

a<a1. Ɉɰɟɧɤɚ ɬɟɪɦɢɧɚɥɶɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɚ ɜ ɤɨɧɰɟ ɝɨɞɚ ɞɥɹ 

ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɤ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɪɟɞɧɟɣ (ɜɡɜɟɲɟɧɧɨɣ ɩɨ ɜɟɥɢɱɢɧɚɦ, ɨɛɪɚɬɧɵɦ 

ɞɢɫɩɟɪɫɢɢ) ɨɰɟɧɨɤ ɱɢɫɥɟɧɧɨɫɬɢ ɫɥɟɞɭɸɳɟɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ Nvpa(a+1) ɧɚ 

ɧɚɱɚɥɨ ɝɨɞɚ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɩɪɟɞɵɞɭɳɟɣ ɢɬɟɪɚɰɢɢ ɪɚɫɱɟɬɚ VPA. ɍɫɪɟɞɧɟɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ: 
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Ɂɞɟɫɶ i – ɢɧɞɟɤɫ ɝɨɞɚ, Ĳ(i) – ɜɟɫ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɨɞɭ i ɢ ɪɚɫɫɱɢɬɚɧɧɵɣ 

ɩɨ ɜɵɛɪɚɧɧɨɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɮɭɧɤɰɢɢ (ɫɦ. ɮɨɪɦɭɥɭ I.4.1.13ɚ). 

ɋɬɹɝɢɜɚɧɢɟ ɤ ɫɪɟɞɧɟɦɭ F  

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɨɡɪɚɫɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɫɪɟɞɧɟɟ F(a) ɡɚ 

ɢɧɬɟɪɜɚɥ j ɥɟɬ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɬɟɪɦɢɧɚɥɶɧɨɦɭ ɝɨɞɭ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ 

j = 3-5 ɥɟɬ). ɉɨɥɭɱɟɧɧɨɟ ɫɪɟɞɧɟɟ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ shr(yt,a) F  







jyt

yti

shr aiF
j

aytF
1

1

),(
1

),(  

 

 



144 
 

ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɬɟɦ ɞɥɹ ɨɰɟɧɤɢ ɬɟɪɦɢɧɚɥɶɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
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 ɝɞɟ M(a)(yt,a)F(yt,a)Z shrshr  . 

Ⱥɧɚɥɨɝɢɱɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ )shr(y,aF max  ɤɚɤ ɫɪɟɞɧɟɟ 

ɞɥɹ ɩɪɟɞɵɞɭɳɢɯ k ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, ɚ ɡɚɬɟɦ PtFshr(y,amax). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɫɬɹɝɢɜɚɧɢɟ ɩɨ F ɬɨɠɟ ɩɪɢɜɨɞɢɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɨɰɟɧɨɤ 

ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɩɭɥɹɰɢɢ Pt. 

Ɏɢɧɚɥɶɧɚɹ ɨɰɟɧɤɚ Pt ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɭɸ ɜɟɥɢɱɢɧɭ 

(ɜɟɫɚ ɪɚɜɧɵ ɜɟɥɢɱɢɧɚɦ, ɨɛɪɚɬɧɵɦ ɞɢɫɩɟɪɫɢɹɦ) ɨɰɟɧɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɩɨ 

ɮɨɪɦɭɥɟ I.4.1.14, ɢ ɨɞɧɨɣ ɢɥɢ ɞɜɭɯ ɫɪɟɞɧɢɯ ɨɰɟɧɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɫɬɹɝɢɜɚɧɢɹ. ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ CV ɞɥɹ ɜɫɟɯ ɫɪɟɞɧɢɯ ɩɪɢ 

ɫɬɹɝɢɜɚɧɢɢ ɩɨ F ɡɚɞɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɩɪɢɱɟɦ ɨɞɢɧɚɤɨɜɚɹ ɞɥɹ ɜɫɟɯ ɥɟɬ ɢ 

ɜɨɡɪɚɫɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɨɛɚ ɜɢɞɚ ɫɬɹɝɢɜɚɧɢɹ, ɮɨɪɦɭɥɚ 

I.4.1.14 ɩɪɟɨɛɪɚɡɨɜɵɜɚɟɬɫɹ ɜ ɮɨɪɦɭɥɭ I.4.1.18.  
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ȿɫɥɢ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɜɢɞ ɫɬɹɝɢɜɚɧɢɹ, ɞɨɛɚɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɨ 

ɨɞɧɨɦɭ ɫɥɚɝɚɟɦɨɦɭ ɜ ɱɢɫɥɢɬɟɥɶ ɢ ɜ ɡɧɚɦɟɧɚɬɟɥɶ (I.4.1.18). ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, 

ɱɬɨ ɫɥɚɝɚɟɦɵɟ ɜ (I.4.1.18), ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɹɝɢɜɚɧɢɸ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ, 

ɨɬɫɭɬɫɬɜɭɸɬ ɞɥɹ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ a>=a1. ɋɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɫɬɹɝɢɜɚɧɢɹ ɩɨ 

ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
1

)1,()(
1

2

)(








n

tPLnaiLnNvpai
yt

i

aPshr

Fshr


 .   (I.4.1.19) 

 

Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬ ɢ ɜɨɡɪɚɫɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɥɹ ɫɬɹɝɢɜɚɧɢɹ ɩɨ F (j ɢ k), 

ɡɚɞɚɟɬɫɹ ɜ ɞɢɚɥɨɝɟ.  
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ɋɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɦɟɬɨɞɚ XSA 

ȼɜɨɞ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɮɚɣɥɨɜ. 

Ɂɚɞɚɸɬɫɹ ɫɬɚɪɬɨɜɵɟ ɡɧɚɱɟɧɢɹ Pt(k) (ɧɚɩɪɢɦɟɪ, ɩɪɢɪɚɜɧɢɜɚɸɬ ɢɯ ɤ 

ɜɟɥɢɱɢɧɟ ɜɵɥɨɜɚ ɩɨɫɥɟɞɧɟɣ ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɩɨɤɨɥɟɧɢɹ k  Pt(k)=C(yt,amax). 

ɇɚɱɚɥɨ ɢɬɟɪɚɬɢɜɧɨɝɨ ɰɢɤɥɚ  

ɉɪɨɝɨɧ VPA - ɪɚɫɱɟɬ F(y,a) ɢ  Nvpa(y,a) ɩɨ ɮɨɪɦɭɥɟ I.4.1.5. 

Ɋɚɫɱɟɬ Z(a,y), ECZ, ECF, ECM ɩɨ (I.4.1.6). 

ɉɟɪɟɫɱɟɬ ɢɧɞɟɤɫɨɜ ɡɚɩɚɫɚ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ ɩɨ (I.4.1.5) 

ɐɢɤɥ ɩɨ ɢɧɞɟɤɫɭ ɮɥɨɬɚ f  
ɐɢɤɥ ɩɨ ɜɨɡɪɚɫɬɭ a  

Ɋɚɫɱɟɬ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ  Ln(1/q) ɩɨ (I.4.1.13)  

ɂ ɢɯ ɞɢɫɩɟɪɫɢɢ ɩɨ (I.4.1.15) 

Ʉɨɧɟɰ ɰɢɤɥɨɜ ɩɨ a ɢ f 
ɐɢɤɥ ɩɨ f    
ɐɢɤɥ ɩɨ a 

ɐɢɤɥ ɩɨ y 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɨɱɟɬɚɧɢɹ ɢɧɞɟɤɫɨɜ f,a,y ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ    
Nest(y,a,f) ɩɨ (I.4.1.16) ɢɥɢ ɩɨ (I.4.1.17) 

Ʉɨɧɟɰ ɰɢɤɥɨɜ ɩɨ f , a, y  

 

Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɫɬɹɝɢɜɚɧɢɹ (ɨɩɰɢɨɧɚɥɶɧɨ): 

ɐɢɤɥ ɩɨ i (ɢɧɬɟɪɜɚɥ ɥɟɬ ɞɥɹ ɫɬɹɝɢɜɚɧɢɹ) 
PtFshr(yt,a) ɩɨ (I.4.1.17 ), PtPshr(a)  ɩɨ (I.4.1.16)  

Ʉɨɧɟɰ ɰɢɤɥɚ ɩɨ i 
ɐɢɤɥ ɩɨ j (ɢɧɬɟɪɜɚɥ ɜɨɡɪɚɫɬɨɜ ɞɥɹ ɫɬɹɝɢɜɚɧɢɹ) 
PtFshr(y,amax) ɩɨ (I.4.1.17) 

Ʉɨɧɟɰ ɰɢɤɥɚ ɩɨ j 
ɐɢɤɥ ɩɨ ɢɧɞɟɤɫɭ ɩɨɤɨɥɟɧɢɹ k    

Ɋɚɫɱɟɬ Pt(k) ɩɨ (I.4.1.18) ɢɥɢ (I.4.1.14) 

Ʉɨɧɟɰ ɰɢɤɥɚ ɩɨ kn 

ɉɟɪɟɯɨɞ ɤ ɫɥɟɞɭɸɳɟɣ ɢɬɟɪɚɰɢɢ   

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɵɯɨɞɧɵɯ ɮɚɣɥɨɜ 

 



146 
 

I.4.2. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɉɨɞɝɨɬɨɜɤɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ (ɮɚɣɥɨɜ) ɞɥɹ VPA-95 

Ⱦɥɹ ɜɟɪɫɢɢ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ VPA-95 cɩɢɫɨɤ ɜɯɨɞɧɵɯ ɮɚɣɥɨɜ (ɢɦɟɧɚ ɢ 

ɞɢɪɟɤɬɨɪɢɢ, ɝɞɟ ɨɧɢ ɪɚɫɩɨɥɨɠɟɧɵ) ɫɨɞɟɪɠɢɬɫɹ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɢɧɞɟɤɫɧɨɦ 

ɮɚɣɥɟ (index). ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɮɚɣɥɚ ɞɥɹ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɚɪɤɬɢɱɟɫɤɨɣ ɬɪɟɫɤɢ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥ. I.4.2.1, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɢɫɨɤ ɢ ɮɨɪɦɚɬɵ ɜɫɟɯ 

ɜɯɨɞɧɵɯ ɮɚɣɥɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɢ ɩɨɪɹɞɨɤ ɪɚɡɦɟɳɟɧɢɹ ɧɚɡɜɚɧɢɣ ɮɚɣɥɨɜ ɜ 

ɢɧɞɟɤɫɧɨɦ ɮɚɣɥɟ ɫɥɟɞɭɟɬ ɫɨɯɪɚɧɢɬɶ. ȼ ɬɚɛɥ. I.4.2.1 ɜ ɩɟɪɜɨɦ ɫɬɨɥɛɰɟ ɭɤɚɡɚɧɵ 

ɢɦɟɧɚ ɮɚɣɥɨɜ ɫ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɡɚɩɚɫɚ ɫ ɭɤɚɡɚɧɢɟɦ 

ɞɢɪɟɤɬɨɪɢɢ, ɝɞɟ ɨɧɢ ɪɚɫɩɨɥɨɠɟɧɵ. ɂɦɹ ɥɸɛɨɝɨ ɮɚɣɥɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 8 

ɫɢɦɜɨɥɨɜ. Ɋɚɫɲɢɪɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ «txt», ɞɥɹ ɭɞɨɛɫɬɜɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɨɬɤɪɵɬɢɹ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ. Ɇɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɪɭɝɢɟ 3 ɫɢɦɜɨɥɚ ɥɢɛɨ 

ɪɚɫɲɢɪɟɧɢɟ ɦɨɠɟɬ ɜɨɨɛɳɟ ɨɬɫɭɬɫɬɜɨɜɚɬɶ. Ɋɚɡɪɚɛɨɬɱɢɤɢ ɩɪɨɝɪɚɦɦ VPA-95 

ɪɟɤɨɦɟɧɞɨɜɚɥɢ ɮɨɪɦɢɪɨɜɚɬɶ ɢɦɟɧɚ ɮɚɣɥɨɜ ɬɚɤ: ɩɟɪɜɵɟ 2-4 ɫɢɦɜɨɥɚ ɫɨɞɟɪɠɚɬ 

ɤɪɚɬɤɨɟ ɧɚɡɜɚɧɢɟ ɡɚɩɚɫɚ (cod – ɬɪɟɫɤɚ), 2 ɫɥɟɞɭɸɳɢɯ ɫɢɦɜɨɥɚ - ɪɚɣɨɧ, ɡɚɬɟɦ 

ɨɛɨɡɧɚɱɟɧɢɟ ɬɢɩɚ ɞɚɧɧɵɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɬɨɦ ɮɚɣɥɟ, ɧɚɩɪɢɦɟɪ «la» – 

«landings» (ɜɵɝɪɭɡɤɢ ɢɥɢ ɭɥɨɜɵ), «mat» – maturity ogive (ɞɨɥɹ ɩɨɥɨɜɨɡɪɟɥɵɯ 

ɪɵɛ ɩɨ ɜɨɡɪɚɫɬɚɦ) ɢ ɬ.ɞ. Ɍɚɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɭɞɨɛɧɚ, ɟɫɥɢ ɨɞɢɧ ɢɫɩɨɥɧɢɬɟɥɶ 

ɞɟɥɚɟɬ ɪɚɫɱɟɬɵ ɩɨ ɦɧɨɝɢɦ ɡɚɩɚɫɚɦ. Ⱦɥɹ ɋɟɜɟɪɨ-ȼɨɫɬɨɱɧɨɣ ɚɪɤɬɢɱɟɫɤɨɣ ɬɪɟɫɤɢ 

ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɢɯ ɥɟɬ ɨɰɟɧɤɭ ɡɚɩɚɫɚ ɩɪɨɜɨɞɹɬ ɨɞɧɢ ɢ ɬɟ ɠɟ ɝɪɭɩɩɵ ɥɸɞɟɣ, ɢ 

ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɢɦɟɧɚ ɮɚɣɥɨɜ. 

Ɍɚɛɥɢɰɚ I.4.2.1. ɋɬɪɭɤɬɭɪɚ ɢɧɞɟɤɫɧɨɝɨ ɮɚɣɥɚ (ɫɩɢɫɨɤ ɜɯɨɞɧɵɯ ɮɚɣɥɨɜ, ɧɚɱɢɧɚɹ 

ɫɨ ɫɬɪɨɤɢ 3) ɧɚ ɩɪɢɦɟɪɟ ɚɪɤɬɢɱɟɫɤɨɣ ɬɪɟɫɤɢ (NEA cod) 

ɇɨɦɟɪ 
ɫɬɪɨɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɬɪɨɤɢ 

Ʉɨɦɦɟɧɬɚɪɢɣ Ɏɨɪɦɚɬ 
ɮɚɣɥɚ DFI 

      1 
NEA cod ɇɚɡɜɚɧɢɟ ɡɚɩɚɫɚ, ɩɪɨɢɡɜɨɥɶɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɞɨ 80 ɡɧɚɤɨɜ 
- 

      2 1 ɂɧɞɟɤɫ ɩɨɥɚ ɜɫɟɝɞɚ 1  - 

      3 
D:\ cod \caton.txt 
 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɜɟɥɢɱɢɧɵ ɭɥɨɜɨɜ 
(landings) ɩɨ ɝɨɞɚɦ, ɜ ɬɨɧɧɚɯ 

5 
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ɇɨɦɟɪ 
ɫɬɪɨɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɬɪɨɤɢ 

Ʉɨɦɦɟɧɬɚɪɢɣ Ɏɨɪɦɚɬ 
ɮɚɣɥɚ DFI 

     4 
D:\ cod \canum.txt 
 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɞɚɧɧɵɟ ɫɨɫɬɚɜɚ 
ɭɥɨɜɨɜ ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ, 
ɜ ɬɵɫ. ɲɬɭɤ. 

1 

    5 
D:\ cod \weca.txt 
 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ 
ɦɚɫɫɵ ɨɞɧɨɣ ɨɫɨɛɢ ɜ ɭɥɨɜɟ, 
ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ, ɜ ɤɝ. 

1,2 

    6 D:\ cod \west.txt 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ 
ɦɚɫɫɵ ɨɞɧɨɣ ɨɫɨɛɢ ɜ ɡɚɩɚɫɟ 
ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ, ɜ ɤɝ. 

1,2,4 

    7 D:\ cod \natmor.txt 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɡɧɚɱɟɧɢɹ 
ɦɝɧɨɜɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ (M) 
ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɝɨɞɚɦ. 

1,2,3,5 

    8 D:\ cod \matprop.txt 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɡɧɚɱɟɧɢɹ ɞɨɥɢ 
ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ ɜ 
ɩɨɩɭɥɹɰɢɢ, ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ 
ɝɨɞɚɦ. 

1,2 

    9 D:\ cod \fprop.txt 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɢɬɫɹ ɡɧɚɱɟɧɢɟ ɞɨɥɢ 
ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɞɨ 
ɧɟɪɟɫɬɚ. 

3 

    10 D:\ cod \mprop.txt 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɢɬɫɹ ɡɧɚɱɟɧɢɟ ɞɨɥɢ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɞɨ 
ɧɟɪɟɫɬɚ. 

3 

    11 D:\ cod \foldmor.txt 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɡɧɚɱɟɧɢɹ  
ɤɨɷɮɮɢɰɢɟɧɬɚ F ɫɬɚɪɲɟɣ 
ɜɨɡɪɚɫɬɧɨɣ ɝɪɭɩɩɵ ɩɨ ɝɨɞɚɦ. 

5 

    12 D:\ cod \fnewmor.txt 

Ⱥɞɪɟɫ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ 
ɫɨɞɟɪɠɚɬɫɹ ɡɧɚɱɟɧɢɹ  
ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɨ ɜɨɡɪɚɫɬɚɦ 
ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ. 

2 

    13 D:\ cod \fleet.txt 
Ⱥɞɪɟɫ ɮɚɣɥɚ ɫ ɞɚɧɧɵɦɢ ɞɥɹ 
ɧɚɫɬɪɨɣɤɢ ȼɉȺ ɞɥɹ ɪɚɡɧɵɯ 
ɬɢɩɨɜ «ɮɥɨɬɨɜ». 
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Ɏɚɣɥɵ ɫ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫɨɫɬɚɜɥɹɸɬɫɹ ɜ ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ. 

ɂɧɮɨɪɦɚɰɢɹ ɤɚɠɞɨɣ ɹɱɟɣɤɢ ɜɬɨɪɨɝɨ ɫɬɨɥɛɰɚ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ 

ɮɚɣɥɚ, ɩɭɫɬɵɟ ɫɬɪɨɤɢ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. ɂɧɮɨɪɦɚɰɢɹ, ɩɨɦɟɳɟɧɧɚɹ ɜɨ ɬɪɟɬɶɟɦ ɢ 

ɱɟɬɜɟɪɬɨɦ ɫɬɨɥɛɰɚɯ, - ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɢ ɧɟ ɜɯɨɞɢɬ ɜ ɫɚɦ ɢɧɞɟɤɫɧɵɣ ɮɚɣɥ.  

ȼ ɱɟɬɜɟɪɬɨɦ ɫɬɨɥɛɰɟ ɬɚɛɥ. I.4.2.1 ɩɪɢɜɟɞɟɧɵ ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ 

ɞɨɩɭɫɬɢɦɵɯ ɮɨɪɦɚɬɨɜ ɞɚɧɧɵɯ DFI (data format identifiers): 1-ɦɚɬɪɢɰɚ, 2-ɫɬɪɨɤɚ, 

3-ɫɤɚɥɹɪ, 5-ɫɬɨɥɛɟɰ. DFI = 4 ɨɬɧɨɫɢɬɫɹ ɬɨɥɶɤɨ ɤ ɮɚɣɥɭ, ɫɨɞɟɪɠɚɳɟɦɭ ɞɚɧɧɵɟ ɩɨ 

ɫɪɟɞɧɟɣ ɦɚɫɫɟ ɨɞɧɨɣ ɪɵɛɵ ɩɨ ɜɨɡɪɚɫɬɚɦ ɜ ɡɚɩɚɫɟ, ɢ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɷɬɢ ɞɚɧɧɵɟ 

ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɸɬ ɫ ɞɚɧɧɵɦɢ ɩɨ ɦɚɫɫɟ ɪɵɛɵ ɜ ɭɥɨɜɚɯ; ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɚɦ 

ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɜ ɷɬɨɦ ɮɚɣɥɟ ɧɟ ɩɪɢɜɨɞɢɬɫɹ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɜɯɨɞɧɵɯ 

ɮɚɣɥɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɬɨɜ, ɧɚɩɪɢɦɟɪ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧ ɨɞɧɢɦ ɱɢɫɥɨɦ, ɬɨɝɞɚ DFI = 3 

(ɩɨɫɬɨɹɧɧɵɣ ɩɚɪɚɦɟɬɪ ɞɥɹ ɜɫɟɯ ɜɨɡɪɚɫɬɨɜ ɢ ɥɟɬ), ɢɥɢ ɜ ɜɢɞɟ ɫɬɪɨɤɢ, ɬɨɝɞɚ DFI = 

2 (M(a) – ɮɭɧɤɰɢɹ ɜɨɡɪɚɫɬɚ, ɨɞɧɚ ɢ ɬɚ ɠɟ ɞɥɹ ɜɫɟɯ ɥɟɬ), ɢɥɢ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ 

(M(a,y) – ɮɭɧɤɰɢɹ ɜɨɡɪɚɫɬɚ ɢ ɝɨɞɚ). Ɏɚɣɥɵ foldmor ɢ  fnewmor ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɬɨɥɶɤɨ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ  ɦɟɬɨɞɭ SVPA, ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ XSA ɜ ɢɧɞɟɤɫɧɨɦ ɮɚɣɥɟ  

ɧɚ ɢɯ ɦɟɫɬɟ ɧɚɞɨ ɫɬɚɜɢɬɶ «0000». 

ȼ ɞɚɧɧɨɣ ɪɭɤɨɩɢɫɢ a - ɢɧɞɟɤɫ ɜɨɡɪɚɫɬɚ, y - ɢɧɞɟɤɫ ɝɨɞɚ. 

ɋɬɪɭɤɬɭɪɚ ɜɯɨɞɧɵɯ ɮɚɣɥɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɩɪɢɦɟɪɟ ɮɚɣɥɚ ɜɨɡɪɚɫɬɧɨɝɨ 

ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ (ɪɢɫ. I.4.2.1). Ⱦɥɹ ɜɫɟɯ ɮɚɣɥɨɜ, ɤɪɨɦɟ ɮɚɣɥɚ ɫ ɞɚɧɧɵɦɢ ɞɥɹ 

ɧɚɫɬɪɨɣɤɢ, ɫɬɪɨɤɢ ɫɨ ɜɬɨɪɨɣ ɩɨ ɩɹɬɭɸ ɢɦɟɸɬ ɨɞɧɭ ɢ ɬɭ ɠɟ ɫɬɪɭɤɬɭɪɭ, ɚ ɫɬɪɨɤɢ 

3 ɢ 4 (ɢɧɬɟɪɜɚɥ ɥɟɬ ɢ ɢɧɬɟɪɜɚɥ ɜɨɡɪɚɫɬɨɜ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɞɧɢ ɢ ɬɟ ɠɟ. ȼ ɤɨɧɰɟ 

ɥɸɛɨɣ ɫɬɪɨɤɢ ɦɨɠɧɨ ɩɨɦɟɫɬɢɬɶ ɤɨɦɦɟɧɬɚɪɢɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɨɬɞɟɥɹɬɶɫɹ 

ɫɢɦɜɨɥɚɦɢ «ɩɪɨɛɟɥ!ɩɪɨɛɟɥ», ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ  ɪɢɫ. I.4.2.1.  

ɂɧɮɨɪɦɚɰɢɹ, ɩɨɦɟɳɟɧɧɚɹ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɪɨɤɚɯ (ɫɬɨɥɛɰɚɯ), 

ɪɚɡɦɟɳɟɧɧɵɯ ɩɨɫɥɟ ɦɚɫɫɢɜɚ ɨɠɢɞɚɟɦɵɯ ɩɪɨɝɪɚɦɦɨɣ ɞɚɧɧɵɯ, ɧɟ ɜɜɨɞɢɬɫɹ. 

ɇɟɞɨɫɬɚɬɨɤ ɠɟ ɞɚɧɧɵɯ ɜɵɡɵɜɚɟɬ ɨɫɬɚɧɨɜɤɭ ɩɪɨɝɪɚɦɦɵ. 

ɇɚ ɪɢɫ. I.4.2.2 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɮɚɣɥɚ ɫ ɞɚɧɧɵɦɢ ɞɥɹ ɧɚɫɬɪɨɣɤɢ. 

ɇɚɫɬɪɨɣɤɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɢ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 

ɫɨɫɬɚɜɭ ɭɥɨɜɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɮɥɨɬɚ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɮɚɣɥɟ ɧɚɫɬɪɨɣɤɢ 
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ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɩɨ ɤɚɠɞɨɦɭ ɢɦɟɸɳɟɦɭɫɹ ɢɧɞɟɤɫɭ ɡɚɩɚɫɚ (ɮɥɨɬɭ). ɉɨɞ 

ɮɥɨɬɨɦ ɜ ɚɧɝɥɨɹɡɵɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɩɨɧɢɦɚɟɬɫɹ ɫɨɱɟɬɚɧɢɟ ɬɢɩɚ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɫɭɞɧɚ, ɬɢɩɚ ɨɪɭɞɢɣ ɥɨɜɚ ɢ ɫɬɪɚɧɵ. ȼ ɤɚɱɟɫɬɜɟ ɨɬɞɟɥɶɧɨɝɨ «ɮɥɨɬɚ» ɦɨɝɭɬ 

ɜɵɫɬɭɩɚɬɶ ɢ ɞɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ, ɟɫɥɢ ɩɪɢ ɫɴɟɦɤɚɯ ɨɩɪɟɞɟɥɹɥɫɹ 

ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɩɨɩɭɥɹɰɢɢ.  

 

 

Yellow-fin sole of east Okhotsk sea, catch-at-age  ! Ɂɚɩɚɫ ɢ ɞɪ.ɢɧɮɨɪɦɚɰɢɹ- ɞɨ 80 ɫɢɦɜɨɥɨɜ
1 2   !  Пɨɥ -ɬɨɥɶɤɨ 1 ɜɫɟɝɞɚ , 2- ɧɨɦɟɪ ɜ ɢɧɞɟɤɫɧɨɦ ɮɚɣɥɟ

1980 2003   ! ɂɧɬɟɪɜɚɥ ɥɟɬ
4 14   !  ɂɧɬɟɪɜɚɥ ɜɨɡɪɚɫɬɨɜ, ɜɤɥɸɱɚɹ ɩɥɸɫ-ɝɪɭɩɩɭ
1   !  DFI - ɦɚɬɪɢɰɚ 

1719 12147 21201 11173 6589 2693 916 630 171 57 5

832 12117 34687 26640 12117 4255 1202 462 92 37 37

48 1545 10336 16905 11012 5457 1497 821 289 96 24

293 2930 15177 20803 13185 3809 1758 351 175 117 1

236 4012 34338 46846 24426 5900 1298 708 118 23 23

980 2084 25991 37883 30895 16183 6007 2452 1 122 1

6153 19101 27819 46280 16922 9230 2051 512 128 1 1

1450 2127 18856 33458 24561 10927 3577 1353 1 4 0.5

3735 5677 13446 13670 121761 11354 10682 1718 1195 298 1

3192 5825 14284 15241 114912 11012 13007 2713 2074 478 159

12541 40609 46581 19259 7166 7763 6121 4180 1940 447 298

10607 23679 28798 21666 14659 8860 4787 2610 860 1 944   ! 1991

1593 6743 11310 10248 11416 5894 2920 1964 477 106 159

527 1605 2657 3109 30816 2328 1598 1127 753 501 495

393 1141 2071 2697 28015 2424 2219 1811 1551 1119 1863

793 1745 4602 5660 6559 4020 7194 4443 6295 3650 7723

354 2478 5900 3068 2950 1740 2153 2566 2950 3687 1593

4046 5317 9074 6704 4913 4970 5144 5664 4681 2601 3525

3304 6220 3013 7290 6804 5151 3110 4374 2721 3110 1749

11474 15367 6693 10381 7103 4302 2253 3073 1707 1775 1092

42358 48781 17533 20311 10068 5034 2256 2951 1562 1909 1388   ! 2000

39404 37299 11881 14739 7820 4060 1804 2406 1203 1203 1203

27558 37270 13562 16267 8498 3763 1699 2306 1335 1335 971

14491 24352 11055 6050 5303 1494 971 448 74 22 22  

Ɋɢɫ. I.4.2.1. ɉɪɢɦɟɪ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ – ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɭɥɨɜɨɜ 
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    yellow-fin sole of East Okhotsk Sea, File for tuning

102 ! 100+ 2fleets

   Srednetonn .fleet, f-ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɧɚ ɩɪɨɦɵɫɥɟ
1993 2001 !  ɂɧɬɟɪɜɚɥ ɥɟɬ ɧɚɫɬɪɨɣɤɢ

1 1 0.33 0.83 ! Пɨɥ ɢ ɤɨɞ ɭɫɢɥɢɹ - ɜɫɟɝɞɚ ɨɛɚ 1,  alfa, beta
4 13 ! ɢɧɬɟɪɜɚɥ ɜɨɡɪɚɫɬɨɜ, ɩɥɸɫ-ɝɪɭɩɩɚ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ ɧɚɫɬɪɨɣɤɟ

2772 793 1745 4602 5660 6560 4020 7194 4444 6295 3650 7723

2294 354 2478 5900 3068 2950 1741 2154 2567 2950 3687 1593

3788 4046 5317 9075 6705 4913 4971 5144 5664 4682 2601 3525

5458 3304 6221 3013 7290 6804 5152 3110 4374 2722 3110 1749

8204 11474 15368 6693 10382 7103 4303 2254 3074 1708 1775 1092

11949 42358 48782 17534 20311 10069 5034 2257 2951 1562 1909 1388

9533 39404 37299 11882 14739 7821 4061 1805 2406 1203 1203 1203

7978 27558 37270 13597 16268 8498 3763 1700 2307 1335 1335 971

7166 14491 24352 11056 6051 5304 1494 971 448 75 22 22

survey

1997 2001

1 1 0.5 0.509

4 13

1 112 247 652 802 930 570 1020 633 892 517

1 264 1848 4400 2288 2200 1298 1606 1914 2200 2750

1 2779 3652 6232 4605 3374 3414 3533 3890 3215 1786

1 3046 5734 2777 6720 6272 4748 2867 4032 2508 2867

1 11474 15367 6693 10381 71032 4302 2253 3073 1707 1775  

Ɋɢɫ. I.4.2.2. ɉɪɢɦɟɪ ɮɚɣɥɚ ɧɚɫɬɪɨɣɤɢ ɞɥɹ ɞɜɭɯ ɮɥɨɬɨɜ 

 

ɉɟɪɜɵɣ ɫɬɨɥɛɟɰ ɬɚɛɥɢɰɵ ɫɨɞɟɪɠɢɬ ɜɟɥɢɱɢɧɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ 

ɞɚɧɧɨɝɨ ɮɥɨɬɚ ɩɨ ɝɨɞɚɦ, ɜɬɨɪɨɣ ɢ ɩɨɫɥɟɞɭɸɳɢɟ – ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɭɥɨɜɨɜ 

ɷɬɨɝɨ ɮɥɨɬɚ, ɩɪɢɱɟɦ ɩɥɸɫ-ɝɪɭɩɩɚ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ ɧɚɫɬɪɨɣɤɟ.  

ȼɨ ɜɬɨɪɨɣ ɫɬɪɨɤɟ ɡɚɩɢɫɵɜɚɟɬɫɹ ɱɢɫɥɨ 100 ɩɥɸɫ ɤɨɥɢɱɟɫɬɜɨ ɮɥɨɬɨɜ, 

ɞɚɧɧɵɟ ɩɨ ɤɨɬɨɪɵɦ ɭɱɚɫɬɜɭɸɬ ɜ ɧɚɫɬɪɨɣɤɟ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ 102. 

ɋɥɟɞɭɸɳɚɹ ɫɬɪɨɤɚ – ɧɚɡɜɚɧɢɟ ɩɟɪɜɨɝɨ ɮɥɨɬɚ (ɞɨ 20 ɫɢɦɜɨɥɨɜ), ɱɟɬɜɟɪɬɚɹ – 

ɢɧɬɟɪɜɚɥ ɥɟɬ, ɚ ɜ ɲɟɫɬɨɣ ɫɬɪɨɤɟ - ɢɧɬɟɪɜɚɥ ɜɨɡɪɚɫɬɨɜ, ɡɚ ɤɨɬɨɪɵɟ ɟɫɬɶ ɞɚɧɧɵɟ 

ɩɨ ɞɚɧɧɨɦɭ ɮɥɨɬɭ, ɩɪɢɱɟɦ ɞɥɹ ɪɚɡɧɵɯ ɮɥɨɬɨɜ ɷɬɢ ɢɧɬɟɪɜɚɥɵ ɦɨɝɭɬ ɧɟ 

ɫɨɜɩɚɞɚɬɶ. ɉɹɬɚɹ ɫɬɪɨɤɚ – «1   1  alfa  beta». Ⱦɜɚ ɩɨɫɥɟɞɧɢɯ ɩɚɪɚɦɟɬɪɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɱɚɫɬɢ ɝɨɞɚ, ɜ ɤɨɬɨɪɨɣ ɪɚɛɨɬɚɥ ɞɚɧɧɵɣ ɮɥɨɬ ɢɥɢ ɩɪɨɜɟɞɟɧɚ 

ɞɚɧɧɚɹ ɫɴɟɦɤɚ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɫɴɟɦɤɚ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɢɸɥɹ, ɷɬɨ 

«0.5   0.58». ȿɫɥɢ ɩɪɨɦɵɫɟɥ ɞɚɧɧɵɦ ɮɥɨɬɨɦ ɜɟɞɟɬɫɹ ɜɟɫɶ ɝɨɞ, alfa = 0, beta = 1.  

ȼ ɫɥɟɞɭɸɳɟɣ ɫɬɪɨɤɟ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɩɨ ɩɟɪɜɨɦɭ ɮɥɨɬɭ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɜɬɨɪɨɝɨ ɮɥɨɬɚ, ɧɢɠɟ – ɩɟɪɢɨɞ ɥɟɬ ɢ ɞɚɥɟɟ – ɚɧɚɥɨɝɢɱɧɨ 

ɞɚɧɧɵɦ ɞɥɹ ɩɟɪɜɨɝɨ ɮɥɨɬɚ. Ʉɨɥɢɱɟɫɬɜɨ ɮɥɨɬɨɜ, ɞɚɧɧɵɟ ɩɨ ɤɨɬɨɪɵɦ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɧɚɫɬɪɨɣɤɢ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 20. 
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ȿɫɥɢ ɜɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɫɴɟɦɤɢ, ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ ɞɚɧɧɵɯ ɩɨ ɜɨɡɪɚɫɬɧɨɦɭ 

ɫɨɫɬɚɜɭ, ɜ ɤɨɬɨɪɨɦ ɨɬɪɚɠɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɢɥɢɣ, ɞɨɥɠɟɧ 

ɫɨɫɬɨɹɬɶ ɢɡ ɟɞɢɧɢɰ.  

ɑɚɫɬɨ ɩɪɢ ɪɚɛɨɬɟ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɩɪɨɦɵɫɥɨɜɵɦɢ ɡɚɩɚɫɚɦɢ 

ɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 

ɧɚɫɬɪɨɣɤɢ, ɦɚɥɨ. ɇɚɩɪɢɦɟɪ, ɞɚɧɧɵɟ ɩɨ cpue ɢɥɢ ɩɨ ɩɪɨɦɵɫɥɨɜɨɦɭ ɭɫɢɥɢɸ ɟɫɬɶ 

ɬɨɥɶɤɨ ɩɨ ɨɞɧɨɦɭ ɜɢɞɭ ɨɪɭɞɢɣ ɥɨɜɚ, ɚ ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɢɦɟɧɧɨ ɩɨ ɷɬɨɦɭ 

«ɮɥɨɬɭ» ɧɟ ɨɩɪɟɞɟɥɹɥɫɹ, ɟɫɬɶ ɬɨɥɶɤɨ ɨɛɨɛɳɟɧɧɵɟ ɞɚɧɧɵɟ ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ 

ɭɥɨɜɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɜɫɟɦ ɨɪɭɞɢɹɦ ɥɨɜɚ ɜɦɟɫɬɟ. ȿɫɥɢ ɜɫɟ ɠɟ ɪɹɞ cpue 

ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɧɟɧ, ɬ.ɟ. ɯɨɬɹ ɛɵ ɫɨɢɡɦɟɪɢɦ ɫ ɜɨɡɪɚɫɬɧɵɦ ɢɧɬɟɪɜɚɥɨɦ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ ɩɨɩɭɥɹɰɢɢ, ɬɨ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɧɚɫɬɪɨɣɤɭ ɜɵɛɪɚɧɧɨɝɨ 

ɤɨɝɨɪɬɧɨɝɨ ɦɟɬɨɞɚ. ɇɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɫɬɚɧɞɚɪɬɢɡɚɰɢɸ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ, ɯɨɬɹ ɛɵ ɫɚɦɵɦ ɩɪɨɫɬɵɦ ɦɟɬɨɞɨɦ Ƚɚɥɥɚɧɞɚ [Ȼɚɛɚɹɧ ɢ 

ɞɪ., 1984]. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜ ɩɟɪɜɨɦ ɫɬɨɥɛɰɟ ɮɚɣɥɚ (ɪɢɫ. I.4.2.1) ɡɚɩɢɫɵɜɚɸɬ 

ɜɟɥɢɱɢɧɵ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɩɨ ɝɨɞɚɦ ɩɪɨɦɵɫɥɚ, ɚ ɜ 

ɨɫɬɚɥɶɧɵɯ ɫɬɨɥɛɰɚɯ ɪɚɡɦɟɳɚɸɬ ɬɭ ɠɟ ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɚɹ ɜɜɟɞɟɧɚ ɜ ɮɚɣɥ 

ɜɨɡɪɚɫɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ.  

 

ɋɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R 

ɉɪɟɞɫɬɚɜɥɟɧɧɨɟ ɜ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ R ɩɪɢɜɨɞɢɬɫɹ ɩɨ 

ɪɚɛɨɬɟ Ⱥ.Ȼ. ɒɢɩɭɧɨɜɚ ɢ ȿ.Ɇ. Ȼɚɥɞɢɧɚ, ɞɨɫɬɭɩɧɨɣ ɧɚ ɫɚɣɬɟ ɢɧɫɬɢɬɭɬɚ ɹɞɟɪɧɨɣ 

ɮɢɡɢɤɢ ɢɦɟɧɢ Ƚ.ɂ. Ȼɭɞɤɟɪɚ ɋɈ ɊȺɇ 

(http://www.inp.nsk.su/~baldin/DataAnalysis/). R – ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 

ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢ ɪɚɛɨɬɵ ɫ 

ɝɪɚɮɢɤɨɣ, ɧɨ ɜ ɬɨɠɟ ɜɪɟɦɹ – ɷɬɨ ɫɜɨɛɨɞɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɫɪɟɞɚ ɫ ɨɬɤɪɵɬɵɦ 

ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. R ɩɪɢɦɟɧɹɟɬɫɹ ɜɟɡɞɟ, ɝɞɟ ɧɭɠɧɚ ɪɚɛɨɬɚ ɫ ɞɚɧɧɵɦɢ. ɗɬɨ ɧɟ 

ɬɨɥɶɤɨ ɫɬɚɬɢɫɬɢɤɚ ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ ɫɥɨɜɚ, ɧɨ ɢ «ɩɟɪɜɢɱɧɵɣ» ɚɧɚɥɢɡ ɞɚɧɧɵɯ 

(ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ, ɬɚɛɥɢɰ ɫɨɩɪɹɠɟɧɧɨɫɬɢ), ɚ ɬɚɤɠɟ ɩɪɨɞɜɢɧɭɬɨɟ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. R – ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɳɟɟɫɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ 

http://www.inp.nsk.su/~baldin/DataAnalysis/
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ɞɥɹ ɜɫɟ ɛɨɥɟɟ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɡɚɞɚɱ ɢ ɤ ɬɨɦɭ ɠɟ ɛɟɫɩɥɚɬɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ. Ɉɧɨ ɜɫɟ ɲɢɪɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɦ, ɝɞɟ ɪɚɧɟɟ ɩɪɢɦɟɧɹɥɢɫɶ 

ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɨɝɪɚɦɦɵ ɚɧɚɥɢɡɚ ɭɪɨɜɧɹ MatLab/Octave. ɋ 

ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜɩɨɥɧɟ ɟɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɨɫɧɨɜɧɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɨɳɶ R 

ɥɭɱɲɟ ɜɫɟɝɨ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ: ɨɬ ɜɵɱɢɫɥɟɧɢɹ ɫɪɟɞɧɢɯ 

ɜɟɥɢɱɢɧ ɞɨ ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ. R ɜɨɡɧɢɤ ɤɚɤ ɫɜɨɛɨɞɧɵɣ 

ɚɧɚɥɨɝ ɫɪɟɞɵ S-PLUS, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɹɜɥɹɟɬɫɹ ɤɨɦɦɟɪɱɟɫɤɨɣ 

ɪɟɚɥɢɡɚɰɢɟɣ ɹɡɵɤɚ ɪɚɫɱɟɬɨɜ S. ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ S-PLUS 

ɫɞɟɪɠɢɜɚɥɨɫɶ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɰɟɧɵ ɩɪɨɞɭɤɬɚ. ȼ ɚɜɝɭɫɬɟ 1993 ɝ. ɞɜɨɟ ɦɨɥɨɞɵɯ 

ɧɨɜɨɡɟɥɚɧɞɫɤɢɯ ɭɱɟɧɵɯ ɚɧɨɧɫɢɪɨɜɚɥɢ ɫɜɨɸ ɧɨɜɭɸ ɪɚɡɪɚɛɨɬɤɭ, ɤɨɬɨɪɭɸ ɨɧɢ 

ɧɚɡɜɚɥɢ R. ɉɨ ɡɚɦɵɫɥɭ ɫɨɡɞɚɬɟɥɟɣ (Robert Gentleman ɢ Ross Ihaka) ɷɬɨ ɞɨɥɠɧɚ 

ɛɵɥɚ ɛɵɬɶ ɧɨɜɚɹ ɪɟɚɥɢɡɚɰɢɹ ɹɡɵɤɚ S, ɨɬɥɢɱɚɸɳɚɹɫɹ ɨɬ S-PLUS ɧɟɤɨɬɨɪɵɦɢ 

ɞɟɬɚɥɹɦɢ, ɧɚɩɪɢɦɟɪ, ɨɛɪɚɳɟɧɢɟɦ ɫ ɝɥɨɛɚɥɶɧɵɦɢ ɢ ɥɨɤɚɥɶɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ, 

ɚ ɬɚɤɠɟ ɪɚɛɨɬɨɣ ɫ ɩɚɦɹɬɶɸ. Ɏɚɤɬɢɱɟɫɤɢ ɨɧɢ ɫɨɡɞɚɥɢ ɧɟ ɩɨɥɧɵɣ ɚɧɚɥɨɝ S-PLUS, 

ɚ ɧɨɜɭɸ «ɜɟɬɤɭ» ɧɚ «ɞɟɪɟɜɟ S». ɋɧɚɱɚɥɚ ɩɪɨɟɤɬ ɪɚɡɜɢɜɚɥɫɹ ɞɨɜɨɥɶɧɨ ɦɟɞɥɟɧɧɨ, 

ɧɨ ɤɨɝɞɚ ɜ ɧɟɦ ɩɨɹɜɢɥɨɫɶ ɞɨɫɬɚɬɨɱɧɨ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɜ ɬ.ɱ. ɭɧɢɤɚɥɶɧɚɹ ɩɨ 

ɥɟɝɤɨɫɬɢ ɫɢɫɬɟɦɚ ɧɚɩɢɫɚɧɢɹ ɞɨɩɨɥɧɟɧɢɣ ɢɥɢ ɩɚɤɟɬɨɜ, ɜɫɟ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɥɸɞɟɣ ɫɬɚɥɨ ɩɟɪɟɯɨɞɢɬɶ ɫ S-PLUS ɧɚ R. Ʉɨɝɞɚ ɠɟ, ɧɚɤɨɧɟɰ, ɛɵɥɢ ɭɫɬɪɚɧɟɧɵ 

ɫɜɨɣɫɬɜɟɧɧɵɟ ɩɟɪɜɵɦ ɜɟɪɫɢɹɦ ɩɪɨɛɥɟɦɵ ɫ ɩɚɦɹɬɶɸ, ɬɨ ɫɪɟɞɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ R 

ɫɬɚɥɢ ɩɨɹɜɥɹɬɶɫɹ ɢ «ɥɸɛɢɬɟɥɢ» ɞɪɭɝɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɚɤɟɬɨɜ (ɩɪɟɠɞɟ ɜɫɟɝɨ 

ɬɟɯ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ: SAS, Stata, SYSTAT). 

Ʉɨɥɢɱɟɫɬɜɨ ɤɧɢɝ, ɧɚɩɢɫɚɧɧɵɯ ɩɪɨ R, ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɵɪɨɫɥɨ ɜ ɧɟɫɤɨɥɶɤɨ 

ɪɚɡ, ɚ ɤɨɥɢɱɟɫɬɜɨ ɩɚɤɟɬɨɜ ɭɠɟ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɩɨɥɭɬɨɪɚ ɬɵɫɹɱɚɦ. ɂɞɟɹ 

ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɯɪɚɧɟɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɚɤɟɬɨɜ – CRAN ɢɡɜɟɫɬɧɨɝɨ 

ɤɚɤ Comprehensive R Archive Network (http://cran.r-project.org/) ɛɵɥɚ 

ɡɚɢɦɫɬɜɨɜɚɧɚ ɢɡ TEX-ɫɨɨɛɳɟɫɬɜɚ (CTAN ɢɥɢ Comprehensive TeX Archive 

Network; ɚɧɚɥɨɝɢɱɧɨɣ ɫɯɟɦɨɣ ɩɨɥɶɡɭɟɬɫɹ ɢ Perl-ɫɨɨɛɳɟɫɬɜɨ: CPAN ɢɥɢ 

Comprehensive Perl Archive Network). ȼɫɟ ɬɪɢ ɭɩɨɦɹɧɭɬɵɯ ɩɪɨɟɤɬɚ ɨɛɴɟɞɢɧɹɟɬ 

ɨɞɧɨ: ɫɬɚɛɢɥɶɧɚɹ ɛɚɡɚ ɢ ɦɧɨɠɟɫɬɜɨ ɞɨɩɨɥɧɟɧɢɣ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɨɛɚɜɥɟɧɢɹ 

ɧɨɜɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɜ ɦɨɧɨɥɢɬɧɭɸ ɩɪɨɝɪɚɦɦɭ, ɤɚɱɟɫɬɜɟɧɧɵɣ ɩɚɤɟɬ ɦɨɠɟɬ 
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ɫɪɚɜɧɢɬɟɥɶɧɨ ɥɟɝɤɨ ɧɚɩɢɫɚɬɶ ɨɞɢɧ ɱɟɥɨɜɟɤ ɡɚ ɜɩɨɥɧɟ ɨɛɨɡɪɢɦɵɣ ɩɪɨɦɟɠɭɬɨɤ 

ɜɪɟɦɟɧɢ. Ɉɞɧɢɦ ɢɡ ɩɨɞɨɛɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɹɜɥɹɟɬɫɹ ɧɚɩɢɫɚɧɧɵɣ 

ɞɥɹ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɚɤɟɬ FLR. 

ɉɚɤɟɬ ɩɪɨɝɪɚɦɦ FLR (Fisheries Library for R) 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ FLR [Kell et al., 2007] ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɨɰɟɧɤɢ 

ɫɬɪɚɬɟɝɢɣ ɭɩɪɚɜɥɟɧɢɹ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɪɟɫɭɪɫɚɦɢ. ɐɟɥɶ ɟɝɨ ɪɚɡɪɚɛɨɬɤɢ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɵ ɞɥɹ ɫɨɞɟɣɫɬɜɢɹ ɫɨɬɪɭɞɧɢɱɟɫɬɜɭ 

ɜɧɭɬɪɢ ɪɚɡɥɢɱɧɵɯ ɞɢɫɰɢɩɥɢɧ ɢ ɦɟɠɞɭ ɧɢɦɢ (ɧɚɩɪɢɦɟɪ, ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ, 

ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ, ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ, ɢ 

ɫɨɰɢɚɥɶɧɵɦɢ) ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɛɨɥɟɟ ɥɟɝɤɨɝɨ ɫɨɫɬɚɜɥɟɧɢɹ ɢ 

ɨɰɟɧɢɜɚɧɢɹ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢ ɢɯ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɯ 

ɲɢɪɨɤɨɝɨ  ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ.  

ɋɚɦ ɦɨɞɭɥɶ FLR ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɧɚɭɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɹɡɵɤɟ R, ɤɨɬɨɪɵɣ 

ɨɛɥɟɝɱɚɟɬ ɩɨɫɬɪɨɟɧɢɟ ɛɢɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɪɵɛɨɥɨɜɧɵɯ 

ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɟɧɢɟ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ 

ɨɠɢɞɚɟɦɵɯ ɪɢɫɤɨɜ ɢ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 

ɪɵɛɨɥɨɜɫɬɜɨɦ. Ʉɥɚɫɫɵ ɢ ɦɟɬɨɞɵ ɜ FLR ɫɱɢɬɚɸɬ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ 

ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɧɚɲɢɯ ɡɧɚɧɢɣ ɨ ɫɢɫɬɟɦɚɯ ɪɵɛɨɥɨɜɫɬɜɚ. 

FLR ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɞɚɧɧɵɯ, ɜɧɟɞɪɹɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ 

ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ (ɜɤɥɸɱɚɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ 

Fortran, C ɢ C++) ɢ ɬɟɫɬɢɪɨɜɚɬɶ ɩɪɚɜɢɥɚ ɪɵɛɨɥɨɜɫɬɜɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɚɤɠɟ 

ɜɧɟɞɪɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ ɷɤɨɫɢɫɬɟɦɧɵɟ ɦɨɞɟɥɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɜɚɬɶ 

ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ ɫɦɟɲɚɧɧɵɦɢ ɡɚɩɚɫɚɦɢ ɢ ɦɧɨɝɨɜɢɞɨɜɵɦɢ ɫɨɨɛɳɟɫɬɜɚɦɢ. 

FLR ɹɜɥɹɟɬɫɹ ɦɨɞɭɥɟɦ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɦ ɩɨ 

ɥɢɰɟɧɡɢɢ GNU General Public License (www.gnu.org/licenses/ licenses.html # 

GPL). ɂɫɯɨɞɧɵɣ ɤɨɞ ɞɨɫɬɭɩɟɧ ɜɫɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɱɟɧɵɦ ɩɪɨɜɟɪɹɬɶ ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɚɥɢɡɚɰɢɸ ɦɟɬɨɞɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɢ ɫɞɟɥɚɧɧɵɯ 

ɞɨɩɭɳɟɧɢɣ, ɱɬɨ ɧɟɹɜɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɰɟɫɫ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. Ɉɛɦɟɧ 
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ɤɨɞɚɦɢ ɬɚɤɠɟ ɭɫɤɨɪɹɟɬ ɧɚɭɱɧɵɣ ɩɪɨɰɟɫɫ, ɢ ɩɨɫɤɨɥɶɤɭ ɭ R ɭɠɟ ɟɫɬɶ ɲɢɪɨɤɢɣ 

ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɩɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ ɫɨɫɪɟɞɨɬɨɱɢɬɶɫɹ 

ɧɚ ɪɟɚɥɶɧɵɯ ɩɪɨɛɥɟɦɚɯ ɜɦɟɫɬɨ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɩɢɫɵɜɚɬɶ ɫɩɟɰɢɚɥɶɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɭɠɟ ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɤɟɦ-ɬɨ ɟɳɟ. 

FLR ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɈɈɉ), ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 

ɨɛɪɚɛɚɬɵɜɚɬɶ ɞɚɧɧɵɟ ɤɚɤ ɟɞɢɧɵɣ ɨɛɴɟɤɬ. ɗɬɢ ɨɛɴɟɤɬɵ (ɤɥɚɫɫɵ) ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɪɚɡɥɢɱɧɵɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ (ɡɚɩɚɫɵ, ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɢ ɬ.ɞ.). Ɋɚɦɤɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɩɪɨɝɪɚɦɦ ɪɚɫɲɢɪɹɟɦɵ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɵɯ ɤɥɚɫɫɨɜ 

(ɧɚɩɪɢɦɟɪ, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɨɫɢɫɬɟɦɧɵɯ ɦɨɞɟɥɟɣ). 

ɋɨɫɬɚɜ ɦɨɞɭɥɹ FLR 

Ɉɫɧɨɜɧɨɣ ɤɨɦɩɨɧɟɧɬ ɤɥɚɫɫɨɜ FLR - ɤɥɚɫɫ FLQuant, ɤɨɬɨɪɵɣ ɩɨ ɫɭɳɟɫɬɜɭ 

ɹɜɥɹɟɬɫɹ ɦɚɫɫɢɜɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɨɞɧɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ 

ɬɢɩɚ (ɧɚɩɪɢɦɟɪ, ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɫɬɚɬɢɫɬɢɤɚ ɜɵɥɨɜɚ, ɢɥɢ 

ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɟɫɬɟɫɬɜɟɧɧɚɹ ɫɦɟɪɬɧɨɫɬɶ). ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɤɥɚɫɫɚ ɭɩɪɨɳɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɦɟɬɨɞɨɜ ɫɭɦɦɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. 

FLQuant ɢɦɟɟɬ ɩɹɬɶ ɢɡɦɟɪɟɧɢɣ ɜ ɜɟɪɫɢɢ ɩɚɤɟɬɚ FLR 1 ɢ ɲɟɫɬɶ ɜ ɜɟɪɫɢɹɯ 2.0 ɢ 

ɜɵɲɟ. ɑɚɫɬɨ, ɨɞɧɚɤɨ, ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɪɟɧɢɣ ɧɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɢ 

ɢɯ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɧɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. ȼɟɥɢɱɢɧɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɩɟɪɜɵɦ ɢɡɦɟɪɟɧɢɟɦ, ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

ɇɚɩɪɢɦɟɪ, ɨɧɚ ɦɨɠɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɨɡɪɚɫɬɭ, ɞɥɢɧɟ ɨɫɨɛɢ ɢɥɢ ɬɢɩɭ ɫɭɞɧɚ. 

ɋɥɟɞɭɸɳɢɟ ɱɟɬɵɪɟ ɢɡɦɟɪɟɧɢɹ: ɝɨɞ, ɟɞɢɧɢɰɚ, ɫɟɡɨɧ ɢ ɩɥɨɳɚɞɶ. ɂɡɦɟɪɟɧɢɟ 

«ɟɞɢɧɢɰɚ» ɨɬɤɪɵɬɨ ɞɥɹ ɥɸɛɨɝɨ ɜɢɞɚ ɞɟɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, 

ɧɚɩɪɢɦɟɪ, ɞɥɹ ɩɨɞɡɚɩɚɫɨɜ ɢɥɢ ɞɥɹ ɞɟɥɟɧɢɹ ɧɚ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ. «ɋɟɡɨɧ» ɢ 

«ɩɥɨɳɚɞɶ» ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɪɟɦɟɧɧɵɟ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ 

ɩɨɞɪɚɡɞɟɥɟɧɢɹ. ɒɟɫɬɨɟ ɢɡɦɟɪɟɧɢɟ, «ɢɬɟɪɚɰɢɹ», ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɢɬɟɪɚɰɢɣ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɢɦɭɥɹɰɢɣ Ɇɨɧɬɟ-Ʉɚɪɥɨ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɚɣɟɫɨɜɫɤɢɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ. 

ɏɨɬɹ ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɨɝɪɚɦɦ ɧɚɩɢɫɚɧɨ ɜ R, ɜ ɤɨɞ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ 

ɜɵɡɜɚɧɵ ɛɥɨɤɢ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɞɪɭɝɢɯ ɹɡɵɤɚɯ, ɬɚɤɢɯ ɤɚɤ Fortran ɢɥɢ C++. 
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ɇɚɩɪɢɦɟɪ, ɪɟɲɟɧɢɟ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɡɚɬɪɚɬɧɵɦ ɩɨ 

ɜɪɟɦɟɧɢ, ɢ ɢɡ R ɦɨɠɧɨ ɜɵɡɵɜɚɬɶ ɛɵɫɬɪɵɟ ɩɪɨɰɟɞɭɪɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɧɚ ɹɡɵɤɟ 

ɋ++ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ. ɋɭɳɟɫɬɜɭɸɳɢɟ 

ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ, ɧɚɩɪɢɦɟɪ, ICA [Patterson, Melvin, 1996] ɢ XSA 

[Shepherd, 1999] ɬɚɤɠɟ ɛɵɥɢ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. 

Ⱦɚɠɟ ɟɫɥɢ ɤɥɚɫɫɵ ɢɦɟɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞ, ɧɚɩɢɫɚɧɧɵɣ ɧɚ ɞɪɭɝɢɯ ɹɡɵɤɚɯ, R 

ɩɨ-ɩɪɟɠɧɟɦɭ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɮɟɣɫɨɦ FLR, ɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɧɟ ɡɧɚɬɶ ɨɛ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

ɇɚ ɪɢɫ. I.4.2.3 ɩɨɤɚɡɚɧɚ ɤɨɧɰɟɩɰɢɹ ɦɨɞɭɥɹ FLR [Kell et al., 2007] ɢ ɟɟ 

ɪɟɚɥɢɡɚɰɢɹ ɜ ɤɥɚɫɫɚɯ.  

 

Ɋɢɫ. I.4.2.3. Ʉɨɧɰɟɩɰɢɹ ɢ ɫɬɪɭɤɬɭɪɚ ɦɨɞɭɥɹ FLR 
 

ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɤɥɚɫɫ FLBiol ɫɨɞɟɪɠɢɬ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɩɪɨɦɵɫɥɨɜɨɦ ɨɛɴɟɤɬɟ (ɱɢɫɥɟɧɧɨɫɬɢ, ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɩɥɨɞɨɜɢɬɨɫɬɢ ɢ 

ɬ.ɞ.). Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɥɚɫɫɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɧɤɪɟɬɧɵɯ 

ɩɪɨɰɟɫɫɨɜ, ɧɚɩɪɢɦɟɪ, ɧɚɫɬɪɨɣɤɚ ɫɜɹɡɢ ɡɚɩɚɫ-ɩɨɩɨɥɧɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɤɥɚɫɫɨɦ FLSR. ɋɜɹɡɶ ɦɟɠɞɭ ɩɨɩɭɥɹɰɢɟɣ ɢ ɮɥɨɬɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ FLFleet. 
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Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ 

ɧɚ ɧɟɝɨ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɫɥɚ. ɉɨɫɤɨɥɶɤɭ ɫɨɫɬɨɹɧɢɟ ɡɚɩɚɫɚ ɦɨɠɧɨ ɭɜɢɞɟɬɶ 

ɬɨɥɶɤɨ ɱɟɪɟɡ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɦɵ ɫɨɛɢɪɚɟɦ, ɢɦɢɬɚɰɢɹ ɧɚɛɥɸɞɟɧɢɣ 

ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɢ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ 

ɨɲɢɛɨɤ ɧɚɛɥɸɞɟɧɢɹ. ɗɬɨ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɥɚɫɫɚ FLOE, ɤɨɬɨɪɵɣ 

ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɶɸ ɢ ɩɪɨɰɟɞɭɪɨɣ 

ɭɩɪɚɜɥɟɧɢɹ. ɉɪɨɰɟɞɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬ ɤɥɚɫɫ FLStock ɞɥɹ ɪɚɫɱɟɬɚ 

ɞɚɧɧɵɯ ɡɚɩɚɫɚ (ɭɥɨɜɵ, ɜɟɫ ɩɨ ɜɨɡɪɚɫɬɚɦ ɢ ɬ.ɞ.) ɧɚ ɨɫɧɨɜɟ ɧɚɛɥɸɞɟɧɢɣ, 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ FLOE, ɢ ɤɥɚɫɫɚ FLIndex, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ ɢ 

ɩɚɪɚɦɟɬɪɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɢɧɞɟɤɫɚɦ ɱɢɫɥɟɧɧɨɫɬɢ.  

Ɉɰɟɧɤɚ ɡɚɩɚɫɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɚ FLAssess, 

ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɚɡɥɢɱɧɵɟ ɩɪɨɰɟɞɭɪɵ (ɜɜɨɞ ɞɚɧɧɵɯ, ɩɪɨɜɟɞɟɧɢɟ 

ɞɢɚɝɧɨɫɬɢɤɢ ɨɰɟɧɨɱɧɨɣ ɦɨɞɟɥɢ, ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɷɬɨɣ ɦɨɞɟɥɢ ɢ ɨɰɟɧɤɚ 

ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ). 

Ɉɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɦɨɞɟɥɢ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ - ɉɊɉ), ɤɨɬɨɪɚɹ 

ɢɦɢɬɢɪɭɟɬ ɩɨɜɟɞɟɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ, 

ɨɛɟɫɩɟɱɢɜɚɹ ɞɨɫɬɢɠɟɧɢɟ ɤɨɧɤɪɟɬɧɵɯ ɰɟɥɟɣ ɜ ɪɚɦɤɚɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɨɝɪɚɧɢɱɟɧɢɣ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɉɊɉ ɞɨɫɬɭɩɧɵ ɤɥɚɫɫɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ (FLSTF) ɢ ɪɚɫɱɟɬɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɪɢɟɧɬɢɪɨɜ 

(FLBRP). Ɋɟɡɭɥɶɬɚɬɵ ɉɊɉ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɨɩɟɪɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ. ɉɨɫɤɨɥɶɤɭ ɜ 

ɪɟɚɥɶɧɨɦ ɦɢɪɟ ɩɪɚɜɢɥɚ ɭɩɪɚɜɥɟɧɢɹ ɧɢɤɨɝɞɚ ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ ɛɟɡɭɩɪɟɱɧɨ, ɜ FLR 

ɨɲɢɛɤɚ ɪɟɚɥɢɡɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ 

(ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɱɢɫɥɟɧɧɨɫɬɶɸ ɫɭɞɨɜ ɧɚ ɩɪɨɦɵɫɥɟ, 

ɩɪɨɦɵɫɥɨɜɵɦɢ ɭɫɢɥɢɹɦɢ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɶɸ). Ʉɥɚɫɫ FLFleet ɢɦɟɟɬ 

ɚɬɪɢɛɭɬɵ, ɤɨɬɨɪɵɟ ɮɢɤɫɢɪɭɸɬ ɢɫɬɢɧɧɵɟ ɭɥɨɜɵ, ɜɵɝɪɭɡɤɢ ɢ ɜɵɛɪɨɫɵ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɩɭɥɹɰɢɣ. 

ɉɨɜɟɞɟɧɢɟ ɮɥɨɬɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɜɟɞɟɧɢɹ 

ɩɪɨɦɵɫɥɚ, ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɩɨɜɟɞɟɧɢɹ, ɩɪɢɧɹɬɨɝɨ ɜ ɉɊɉ, ɢɡ-ɡɚ 

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. ɉɨɷɬɨɦɭ ɪɚɫɫɦɨɬɪɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɬɢɦɭɥɨɜ ɞɚɟɬ 
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ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ, ɤɚɤ ɪɵɛɚɤɢ ɦɨɝɭɬ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɹ ɜ 

ɟɫɬɟɫɬɜɟɧɧɨɣ, ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ ɫɪɟɞɟ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɪɚɡɪɚɛɨɬɚɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɚɤɟɬ FLEcon, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢ ɦɨɞɟɥɢɪɨɜɚɬɶ ɪɟɚɤɰɢɸ ɪɵɛɚɤɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɪɵɛɨɥɨɜɫɬɜɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ 

Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɚɤɟɬ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ.   

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜ ɩɚɤɟɬɟ FLR 

Ⱦɚɧɧɵɟ ɡɚɝɪɭɠɚɸɬɫɹ ɜ R ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɸɛɨɝɨ ɢɡ ɢɧɫɬɪɭɦɟɧɬɨɜ, 

ɞɨɫɬɭɩɧɵɯ ɧɚ ɷɬɨɦ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ: ɧɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɹ read.csv 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɱɬɟɧɢɹ CSV-ɮɚɣɥɨɜ, readVPA ɢ ɞɪɭɝɢɟ ɩɪɢɦɟɧɹɸɬɫɹ  ɞɥɹ 

ɮɚɣɥɨɜ ɭɫɬɚɪɟɜɲɢɯ ɮɨɪɦɚɬɨɜ. ȼ ɮɚɣɥɚɯ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ 

ɱɢɫɥɟɧɧɨɫɬɢ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɜɵɝɪɭɡɤɚɯ, ɪɚɡɦɟɪɧɨ-ɜɨɡɪɚɫɬɧɨɦɭ ɫɨɫɬɚɜɭ, 

ɜɟɫɭ ɨɫɨɛɟɣ ɜ ɡɚɩɚɫɟ ɢ ɜɵɥɨɜɟ, ɞɨɥɟ ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ ɜ ɡɚɩɚɫɟ, ɩɨ ɜɵɛɪɨɫɚɦ 

(ɱɢɫɥɟɧɧɨɫɬɶ, ɪɚɡɦɟɪɧɨ-ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ, ɜɟɫ), ɩɪɨɦɵɫɥɨɜɨɣ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɫɦɟɪɬɧɨɫɬɢ. Ɇɨɝɭɬ ɛɵɬɶ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ ɢ 

ɞɪɭɝɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɤɨɧɤɪɟɬɧɵɦ ɡɚɩɚɫɨɦ (ɧɚɩɪɢɦɟɪ, 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɨɛɴɟɤɬɚ, ɜɵɡɜɚɧɧɨɣ ɤɚɧɧɢɛɚɥɢɡɦɨɦ 

ɥɢɛɨ ɯɢɳɧɢɱɟɫɬɜɨɦ ɫɨ ɫɬɨɪɨɧɵ ɞɪɭɝɢɯ ɩɨɩɭɥɹɰɢɣ). ȼɫɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨɫɥɟ 

ɞɨɛɚɜɥɟɧɢɹ ɢɯ ɜ ɦɨɞɭɥɶ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɨɛɴɟɤɬ ɤɥɚɫɫɚ FLStock. 

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɉɪɢ ɪɚɛɨɬɟ ɫ FLR ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɵ ɜɫɟ ɦɟɬɨɞɵ R, ɩɨɡɜɨɥɹɸɳɢɟ 

ɫɬɪɨɢɬɶ ɧɭɠɧɵɟ ɝɪɚɮɢɤɢ ɢ ɪɢɫɭɧɤɢ. Ʉɚɤ ɨɬɦɟɱɚɸɬ Ⱥ.Ȼ. ɒɢɩɭɧɨɜ ɢ ȿ.Ɇ. 

Ȼɚɥɞɢɧ [http://www.inp.nsk.su/~baldin/DataAnalysis/], ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɬɚɤɠɟ 

ɜɵɛɨɪɨɱɧɨ ɰɢɬɢɪɭɟɬɫɹ ɞɚɥɟɟ ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ, ɜ ɛɚɡɨɜɨɦ ɧɚɛɨɪɟ R ɢɦɟɟɬɫɹ 

ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɢɩɨɜ ɝɪɚɮɢɤɨɜ, ɟɳɟ ɛɨɥɶɲɟ ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɩɚɤɟɬɟ 

lattice, ɢ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ ɜ ɩɚɤɟɬɚɯ CRAN. ɉɨ ɨɰɟɧɨɱɧɵɦ ɩɪɢɤɢɞɤɚɦ 

ɭɤɚɡɚɧɧɵɯ ɚɜɬɨɪɨɜ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɬɢɩɨɜ ɝɪɚɮɢɤɨɜ ɜ R ɧɢɤɚɤ ɧɟ 

ɦɟɧɶɲɟ ɬɵɫɹɱɢ. ɉɪɢ ɷɬɨɦ ɝɪɚɮɢɤɢ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɧɚɫɬɪɚɢɜɚɸɬɫɹ, ɬ.ɟ. 

http://www.inp.nsk.su/~baldin/DataAnalysis/
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ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɢ ɠɟɥɚɧɢɢ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɦɨɠɟɬ ɪɚɡɧɨɨɛɪɚɡɢɬɶ ɷɬɭ 

ɢɫɯɨɞɧɭɸ ɬɵɫɹɱɭ ɧɚ ɫɜɨɣ ɜɤɭɫ. 

ȼ ɛɚɡɨɜɨɦ ɝɪɚɮɢɱɟɫɤɨɦ ɧɚɛɨɪɟ R ɟɫɬɶ ɞɜɚ ɨɫɧɨɜɧɵɯ ɬɢɩɚ ɝɪɚɮɢɱɟɫɤɢɯ 

ɤɨɦɚɧɞ: ɩɟɪɜɵɟ ɪɢɫɭɸɬ ɝɪɚɮɢɤ «ɫ ɧɭɥɹ», ɬɨɝɞɚ ɤɚɤ ɜɬɨɪɵɟ ɬɨɥɶɤɨ ɞɨɛɚɜɥɹɸɬ ɤ 

ɭɠɟ ɧɚɪɢɫɨɜɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɞɟɬɚɥɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɝɪɚɮɢɱɟɫɤɨɣ 

ɤɨɦɚɧɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ plot( ) – «ɭɦɧɚɹ» ɤɨɦɚɧɞɚ (ɩɪɚɜɢɥɶɧɟɟ ɫɤɚɡɚɬɶ «generic» 

ɢɥɢ ɨɛɳɚɹ). ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɨɧɚ ɪɚɫɩɨɡɧɚɟɬ ɬɢɩ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɨɢɬ 

ɪɢɫɨɜɚɬɶ, ɢ ɫɬɪɨɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɪɚɮɢɤ. Ʉɨɝɞɚ ɜɜɨɞɢɬɫɹ ɤɨɦɚɧɞɚ plot( ), R 

ɨɬɤɪɵɜɚɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɷɤɪɚɧɧɨɟ ɝɪɚɮɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɧɚɱɢɧɚɟɬ ɜɵɜɨɞ 

ɧɚ ɧɟɝɨ. ȿɫɥɢ ɛɭɞɟɬ ɜɜɟɞɟɧɚ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ ɬɨɝɨ ɠɟ ɬɢɩɚ (ɬ.ɟ. ɧɟ 

ɞɨɛɚɜɥɹɸɳɚɹ ɝɪɚɮɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɜ ɭɠɟ ɨɬɤɪɵɬɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɚ ɫɨɡɞɚɸɳɚɹ 

ɧɨɜɵɣ ɝɪɚɮɢɤ), ɬɨ R «ɫɨɬɪɟɬ» ɫɬɚɪɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɧɚɱɧɟɬ ɜɵɜɨɞɢɬɶ ɧɨɜɨɟ ɜ 

ɷɬɨɦ ɠɟ ɨɤɧɟ. ȿɫɥɢ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ dev.off(), R ɡɚɤɪɨɟɬ ɝɪɚɮɢɱɟɫɤɨɟ ɨɤɧɨ, ɱɬɨ, 

ɜɩɪɨɱɟɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɩɪɨɫɬɨ ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ ɡɚɤɪɵɬɢɹ ɨɤɧɚ. ɗɤɪɚɧɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɜ R ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɟɫɤɨɥɶɤɨ, ɜ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɫɜɨɟ 

(ɚ ɜ Mac OS X - ɞɚɠɟ ɞɜɚ). ɇɨ ɜɫɟ ɷɬɨ ɧɟ ɬɚɤ ɜɚɠɧɨ, ɩɨɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɬɪɨɢɬɶ 

ɝɪɚɮɢɤɢ ɢ ɫɨɯɪɚɧɹɬɶ ɢɯ ɜ ɜɢɞɟ ɝɪɚɮɢɱɟɫɤɢɯ ɮɚɣɥɨɜ. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɮɨɪɦɚɬ ɮɚɣɥɨɜ png, jpeg ɢ ɞɪ. R ɩɨɞɞɟɪɠɢɜɚɟɬ ɢ ɜɟɤɬɨɪɧɵɟ ɮɨɪɦɚɬɵ, 

ɧɚɩɪɢɦɟɪ, PDF. Ʉɪɨɦɟ PDF, R «ɡɧɚɟɬ» ɢ ɞɪɭɝɢɟ ɜɟɤɬɨɪɧɵɟ ɮɨɪɦɚɬɵ, ɧɚɩɪɢɦɟɪ, 

PostScript, xfig ɢ picTeX. ȿɫɬɶ ɨɬɞɟɥɶɧɵɣ ɩɚɤɟɬ RSvgDevice, ɤɨɬɨɪɵɣ 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɨɩɭɥɹɪɧɵɣ ɜɟɤɬɨɪɧɵɣ ɮɨɪɦɚɬ SVG. Ƚɪɚɮɢɤ ɜ ɷɬɨɦ ɮɨɪɦɚɬɟ 

ɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɨɬɤɪɵɬɶ ɢ ɜɢɞɨɢɡɦɟɧɢɬɶ ɜ ɫɜɨɛɨɞɧɨɦ ɜɟɤɬɨɪɧɨɦ ɪɟɞɚɤɬɨɪɟ 

Inkscape.  

ɇɟɫɦɨɬɪɹ ɧɚ ɫɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ, ɝɪɚɮɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɜ R ɩɨɫɬɪɨɟɧɚ ɧɚ 

ɨɫɧɨɜɟ ɫɬɪɨɝɢɯ ɩɪɚɜɢɥ. ȼɵɛɨɪ ɬɢɩɚ ɝɪɚɮɢɤɚ, ɨɫɧɨɜɧɵɯ ɰɜɟɬɨɜ ɢ ɫɢɦɜɨɥɨɜ ɞɥɹ 

ɢɡɨɛɪɚɠɟɧɢɹ ɬɨɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɞɩɢɫɟɣ ɢ ɬ.ɞ. ɛɵɥɢ ɬɳɚɬɟɥɶɧɨ ɩɪɨɞɭɦɚɧɵ 

ɫɨɡɞɚɬɟɥɹɦɢ. Ɉɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɞɥɹ R ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɤɧɢɝɚ ɍɢɥɶɹɦɚ 

Ʉɥɢɜɥɟɧɞɚ «ɗɥɟɦɟɧɬɵ ɝɪɚɮɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ» [Cleveland, 1985]. 

Ɇɧɨɝɢɟ ɟɝɨ ɢɞɟɢ ɛɵɥɢ ɨɫɭɳɟɫɬɜɥɟɧɵ ɢɦɟɧɧɨ ɜ S-PLUS, ɚ ɡɚɬɟɦ ɢ ɜ R. 

Ɍɪɟɯɦɟɪɧɵɯ ɝɪɚɮɢɤɨɜ ɜ R ɧɟɦɧɨɝɨ (ɩɪɚɜɞɚ, ɟɫɬɶ ɨɫɨɛɵɣ ɩɚɤɟɬ rgl, ɤɨɬɨɪɵɣ 
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ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɬɚɤɢɟ ɝɪɚɮɢɤɢ ɧɚ ɛɚɡɟ OpenGL), ɚ ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ ɭɡɧɚɬɶ, ɤɚɤ 

ɦɟɧɹɟɬɫɹ ɩɨɜɟɞɟɧɢɟ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɪɟɬɶɟɣ, R ɩɪɟɞɥɚɝɚɟɬ 

ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «Trellis graphs» ɢɥɢ ɝɪɚɮɢɤɢ-ɪɟɲɟɬɤɢ (ɪɢɫ. I.4.2.4). ɇɚ ɪɢɫɭɧɤɟ-

ɩɪɢɦɟɪɟ ɨɬɨɛɪɚɠɟɧɨ, ɤɚɤ ɨɛɴɟɦ ɞɪɟɜɟɫɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɚ ɤɪɨɧɵ (ɜ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɲɤɚɥɟ) ɭ ɞɟɪɟɜɶɟɜ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ. Ɍɚɤɨɣ ɝɪɚɮɢɤ ɱɢɬɚɟɬɫɹ 

ɫɥɟɜɚ ɧɚɩɪɚɜɨ, ɫɧɢɡɭ ɜɜɟɪɯ. ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ, ɤɚɠɞɨɦɭ ɩɨɫɥɟɞɭɸɳɟɦɭ 

ɢɧɬɟɪɜɚɥɭ ɜɵɫɨɬɵ ɞɟɪɟɜɶɟɜ (Height) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɜɨɟ ɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɚ 

ɞɪɟɜɟɫɢɧɵ (Volume) ɢ ɤɪɨɧɵ (Girth). 

 

Ɋɢɫ. I.4.2.4. Ƚɪɚɮɢɤ-ɪɟɲɟɬɤɚ [ɢɡ: ɒɢɩɭɧɨɜ, Ȼɚɥɞɢɧ] 

Ɍɚɤɠɟ ɜ R ɪɟɚɥɢɡɨɜɚɧɚ ɪɚɛɨɬɚ ɫ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɝɪɚɮɢɤɨɣ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, 

ɩɨɡɜɨɥɹɟɬ ɜɵɹɫɧɢɬɶ, ɝɞɟ ɢɦɟɧɧɨ ɧɚ ɝɪɚɮɢɤɟ ɪɚɫɩɨɥɨɠɟɧɵ ɧɭɠɧɵɟ ȼɚɦ ɬɨɱɤɢ, ɢ 

ɪɚɡɦɟɫɬɢɬɶ ɨɛɴɟɤɬ (ɧɚɩɪɢɦɟɪ, ɩɨɞɩɢɫɶ) ɜ ɧɭɠɧɨɦ ɦɟɫɬɟ, ɚ ɬɚɤɠɟ ɩɪɨɫɥɟɞɢɬɶ 

«ɫɭɞɶɛɭ» ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɬɨɱɟɤ ɧɚ ɪɚɡɧɵɯ ɝɪɚɮɢɤɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɟɫɥɢ ɞɚɧɧɵɟ 

ɦɧɨɝɨɦɟɪɧɵɟ, ɬɨ ɦɨɠɧɨ ɜɪɚɳɚɬɶ ɨɛɥɚɤɨ ɬɨɱɟɤ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɡɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 
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ɫ ɬɟɦ ɱɬɨɛɵ ɜɵɹɫɧɢɬɶ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ. ɇɚɩɪɢɦɟɪ, ɬɚɤ ɦɨɠɧɨ ɞɨɛɚɜɥɹɬɶ 

ɩɨɞɩɢɫɢ ɜ ɭɤɚɡɚɧɧɭɸ ɦɵɲɤɨɣ ɨɛɥɚɫɬɶ ɝɪɚɮɢɤɚ. ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɝɪɚɮɢɤɚ ɞɪɭɝɢɯ 

ɬɢɩɨɜ ɪɟɚɥɢɡɨɜɚɧɚ ɤɨɦɚɧɞɨɣ identify(), ɚ ɬɚɤɠɟ ɩɚɤɟɬɚɦɢ rggobi, TeachingDemos 

ɢ iplot. 

ȼɨɡɜɪɚɳɚɹɫɶ ɨɬ ɨɩɢɫɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ R, ɩɪɢɜɟɞɟɧɧɨɝɨ ɩɨ 

ɪɚɛɨɬɟ Ⱥ.Ȼ. ɒɢɩɭɧɨɜɚ ɢ ȿ.Ɇ. Ȼɚɥɞɢɧɚ, ɤ ɨɩɢɫɚɧɢɸ FLR, ɨɬɦɟɬɢɦ, ɱɬɨ 

ɜɵɲɟɭɩɨɦɹɧɭɬɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ R ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 

ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɵ ɤɥɚɫɫɨɜ FLQuant, FLStock, FLSR ɢ ɞɪɭɝɢɟ 

ɷɥɟɦɟɧɬɵ ɫɬɪɭɤɬɭɪɵ FLR. 

 

ɍɫɬɚɧɨɜɤɚ FLR 

Ⱦɥɹ ɪɚɛɨɬɵ ɫ FLR ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 

ɩɪɨɝɪɚɦɦɧɭɸ ɫɪɟɞɭ R ɫ ɫɚɣɬɚ https://cran.r-project.org/. Ⱥɤɬɭɚɥɶɧɭɸ ɜɟɪɫɢɸ 

ɦɨɞɭɥɹ FLR ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɫɚɣɬɚ http://www.FLR-project.org/, ɜɜɟɞɹ 

ɫɥɟɞɭɸɳɭɸ ɫɬɪɨɤɭ ɜ ɩɪɨɝɪɚɦɦɟ R:  

source(“http://FLR-project.org/R/instFLR.R”).  

ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɞɥɹ ɪɚɛɨɬɵ ɫɨ ɫɤɪɢɩɬɚɦɢ, ɧɚɩɢɫɚɧɧɵɦɢ 

ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɨ, ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɜɟɪɫɢɢ ɛɢɛɥɢɨɬɟɤ. 

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɢɠɟ ɩɪɢɦɟɪɚ ɫ ɨɰɟɧɤɨɣ ɋȼȺ ɬɪɟɫɤɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɛɢɛɥɢɨɬɟɤɢ ɢ ɜɟɪɫɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ R: 

FLAssess_1.99-102 

FLCore_2.2 

FLEDA_2.0 

FLXSA_1.99-100 

R-2.8.1 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ R ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧɵ ɜɫɟ ɜɧɟɲɧɢɟ ɛɢɛɥɢɨɬɟɤɢ FLR, ɫɤɚɱɟɧɧɵɟ ɜ ɜɢɞɟ zip-ɚɪɯɢɜɨɜ, ɱɬɨ 

ɜɵɩɨɥɧɹɟɬɫɹ ɱɟɪɟɡ ɜɤɥɚɞɤɭ «ɉɚɤɟɬɵ – > Install package(s) from local files…». 

Ʌɸɛɵɟ ɞɪɭɝɢɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ, ɬɚɤɠɟ ɦɨɠɧɨ ɫɤɚɱɚɬɶ 

https://cran.r-project.org/
http://www.flr-project.org/
http://flr-project.org/R/instFLR.R
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ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɧɭɬɪɢ ɩɪɨɝɪɚɦɦɵ ɱɟɪɟɡ ɜɤɥɚɞɤɭ «ɉɚɤɟɬɵ – > ɍɫɬɚɧɨɜɢɬɶ 

ɩɚɤɟɬ(ɵ)…». 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɪɟɚɥɢɡɚɰɢɢ ɨɰɟɧɤɢ ɦɟɬɨɞɨɦ ȼɉȺ/XSA ɜ ɦɨɞɭɥɟ FLR  
ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ VPA95.exe 

Ɉɰɟɧɤɚ ɡɚɩɚɫɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɚɪɤɬɢɱɟɫɤɨɣ ɬɪɟɫɤɢ ɞɨ 2017 ɝ. 

ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɧɚ Ɋɚɛɨɱɟɣ ɝɪɭɩɩɟ ɂɄȿɋ ɩɨ ɚɪɤɬɢɱɟɫɤɨɦɭ ɪɵɛɨɥɨɜɫɬɜɭ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ȼɉȺ (XSA). ȼ ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɢɧɮɨɪɦɚɰɢɹ ɨ 

ɜɵɥɨɜɟ ɢ ɜɨɡɪɚɫɬɧɨɦ ɫɨɫɬɚɜɟ ɩɪɨɦɵɫɥɨɜɵɯ ɭɥɨɜɨɜ, ɚ ɧɚɫɬɪɨɣɤɚ ɦɨɞɟɥɢ 

ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɢɧɞɟɤɫɵ ɱɢɫɥɟɧɧɨɫɬɢ, ɩɨɥɭɱɚɟɦɵɟ ɜ ɧɚɭɱɧɵɯ ɫɴɟɦɤɚɯ, ɢ 

ɢɧɨɝɞɚ ɧɚ ɢɧɞɟɤɫɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɦɵɫɥɚ (ɭɥɨɜɵ ɧɚ ɭɫɢɥɢɟ 

ɩɪɨɦɵɫɥɨɜɵɯ ɫɭɞɨɜ). Ɉɰɟɧɤɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɪɚɫɱɟɬɚ ɈȾɍ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɥɢɫɶ ɬɚɤɠɟ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɦɨɞɟɥɢ ȼɉȺ 

(ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ). Ⱦɨ 2011 ɝ. ɨɰɟɧɤɚ ɡɚɩɚɫɚ ɩɪɨɜɨɞɢɥɚɫɶ ɜ 

ɩɪɨɝɪɚɦɦɟ VPA95. ɋ 2012 ɝ. ɫɬɚɥ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɚɤɟɬ FLR. Ɇɟɬɨɞ ȼɉȺ, 

ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɚɯ VPA95 ɢ FLR, ɢɦɟɟɬ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 

ɨɬɥɢɱɢɹ. Ɍɚɤ, ɦɨɞɟɥɶ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ VPA95, ɦɨɠɟɬ ɧɟ ɜɫɟɝɞɚ ɫɯɨɞɢɬɶɫɹ ɜ 

ɩɪɨɰɟɫɫɟ ɢɬɟɪɚɰɢɨɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɦɟɬɨɞɚ XSA, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɜ FLR ɞɚɧɧɨɟ ɫɯɨɠɞɟɧɢɟ ɧɚɛɥɸɞɚɥɨɫɶ ɜ ɩɪɚɤɬɢɤɟ ɪɚɛɨɬɵ ɝɪɭɩɩɵ ɜɫɟɝɞɚ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɧɚɞɟɠɧɭɸ ɨɰɟɧɤɭ. Ɍɚɤɠɟ ɜ FLR ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ 

ɧɟɤɨɬɨɪɵɟ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɧɢɬɶ ɱɢɫɥɨ ɡɧɚɤɨɜ ɩɨɫɥɟ 

ɡɚɩɹɬɨɣ ɩɪɢ ɨɤɪɭɝɥɟɧɢɢ ɱɢɫɟɥ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ VPA95 ɜɫɟ ɜɯɨɞɧɵɟ/ɜɵɯɨɞɧɵɟ 

ɮɨɪɦɚɬɵ ɫɬɪɨɝɨ ɡɚɮɢɤɫɢɪɨɜɚɧɵ. Ɉɞɧɢɦ ɢɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɦɟɬɨɞɚ 

FLR ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɪɚɫɱɟɬɨɜ ɜ ɨɬɤɪɵɬɨɣ ɫɪɟɞɟ R. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɪɟɚɥɢɡɨɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɟɳɟɣ, ɧɚɩɪɢɦɟɪ, ɭɱɢɬɵɜɚɬɶ 

ɤɚɧɧɢɛɚɥɢɡɦ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɢ ɪɚɫɱɟɬɚ ɈȾɍ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɜ ɩɪɨɝɪɚɦɦɭ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɛɥɨɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. Ɇɨɠɧɨ ɜɵɩɨɥɧɹɬɶ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɨɰɟɧɤɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɧɚɛɨɪɚɦɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ 

ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ XSA, ɚ ɜɩɨɫɥɟɞɫɬɜɢɢ, ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɢ ɪɢɫɭɧɤɢ ɞɥɹ 
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ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɬɚɤɢɯ ɨɰɟɧɨɤ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ R ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ 

ɪɚɫɱɟɬɵ ɩɪɨɝɧɨɡɚ ɈȾɍ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɨɰɟɧɤɢ, ɢ ɜɵɜɟɫɬɢ ɜ ɮɚɣɥ 

ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɬɚɛɥɢɰɵ ɢ ɪɢɫɭɧɤɢ, ɩɪɟɞɫɬɚɜɢɜ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɧɵɣ ɧɚɛɨɪ 

ɞɚɧɧɵɯ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɬɱɟɬɚ ɩɨ ɩɪɨɝɧɨɡɭ ɈȾɍ. ȼɫɟ ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɚɟɬ 

ɢ ɭɫɤɨɪɹɟɬ ɪɚɛɨɬɭ ɩɨ ɨɰɟɧɤɟ ɡɚɩɚɫɚ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬɵ 

ɜɨɡɦɨɠɧɵɯ ɨɲɢɛɨɤ ɨɩɟɪɚɬɨɪɚ ɢɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɝɪɚɦɦɵ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɟɞɢɧɫɬɜɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɨɝɪɚɦɦɵ VPA95 ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɨɞɪɨɛɧɚɹ 

ɞɢɚɝɧɨɫɬɢɤɚ ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ ɦɟɬɨɞɨɦ XSA, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ FLR, ɜ ɤɨɬɨɪɨɣ 

ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɤɚɱɟɫɬɜɚ ɧɚɫɬɪɨɣɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ⱦɪɭɝɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɢɜɟɞɟɧɵ ɩɪɢ ɨɩɢɫɚɧɢɢ ɩɪɢɦɟɪɚ ɜ 

ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ (ɤɭɞɚ ɩɨɦɟɳɚɬɶ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɤɚɤ ɡɚɩɭɫɤɚɬɶ ɩɪɨɝɪɚɦɦɭ 

ɢ ɬ.ɞ.).   

 

I.4.3. Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

C ɩɨɦɨɳɶɸ ɩɚɤɟɬɚ FLR ɧɚ ɪɚɛɨɱɟɣ ɝɪɭɩɩɟ ɂɄȿɋ ɩɨ ɚɪɤɬɢɱɟɫɤɨɦɭ 

ɪɵɛɨɥɨɜɫɬɜɭ (AFWG) ɜ ɬɟɱɟɧɢɟ ɪɹɞɚ ɥɟɬ ɜɵɩɨɥɧɹɥɢɫɶ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɬɪɟɫɤɢ, 

ɩɢɤɲɢ, ɫɚɣɞɵ ɢ ɱɟɪɧɨɝɨ ɩɚɥɬɭɫɚ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ. ɇɚ ɫɚɣɬɟ ɂɄȿɋ ices.dk ɦɨɠɧɨ 

ɧɚɣɬɢ ɨɬɱɟɬɵ AFWG ɡɚ ɩɪɨɲɥɵɟ ɝɨɞɵ, ɧɚɩɪɢɦɟɪ, ɡɚ 2012-2016 ɝɝ., ɤɨɝɞɚ 

ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɜɵɩɨɥɧɹɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ, ɢ ɩɪɨɫɦɨɬɪɟɬɶ 

ɩɨɞɪɨɛɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ɤ ɤɚɠɞɨɦɭ ɨɛɴɟɤɬɭ. 

 

ɉɊɂɆȿɊ ɈɐȿɇɄɂ ɁȺɉȺɋȺ ɆȿɌɈȾɈɆ ȼɉȺ/XSA ɂ ɉɊɈȽɇɈɁȺ ɈȾɍ 
ɌɊȿɋɄɂ ȻȺɊȿɇɐȿȼȺ ɆɈɊə, ɊȿȺɅɂɁɈȼȺɇɇɕɏ ȼ ɉȺɄȿɌȿ FLR 

ȼɫɟ ɮɚɣɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɨɞɭɥɹ FLR, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɞɥɹ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɫɤɪɢɩɬɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɈȾɍ 

ɬɪɟɫɤɢ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ ɞɨɫɬɭɩɧɵ ɧɚ ɫɚɣɬɟ ɉɂɇɊɈ (ɉɪɢɥɨɠɟɧɢɟ 4 ɤ 

Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ). 
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Ɉɩɢɫɚɧɢɟ ɮɨɪɦɚɬɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ ɫɨ ɫɬɪɨɝɨ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨɪɹɞɤɨɦ ɞɚɧɧɵɯ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ  ɧɚɱɚɥɟ ɪɚɡɞɟɥɚ I.1.4.2. ɉɨɦɢɦɨ 

ɫɬɚɧɞɚɪɬɧɵɯ ɞɥɹ ȼɉȺ/XSA ɮɚɣɥɨɜ, ɞɥɹ ɬɪɟɫɤɢ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ, ɜ ɨɰɟɧɤɟ 

ɤɨɬɨɪɨɣ ɭɱɢɬɵɜɚɟɬɫɹ ɤɚɧɧɢɛɚɥɢɡɦ, ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɚɧɧɵɟ ɨ ɩɨɬɪɟɛɥɟɧɢɢ ɬɪɟɫɤɨɣ ɫɨɛɫɬɜɟɧɧɨɣ ɦɨɥɨɞɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 

ɨɬɞɟɥɶɧɵɦɢ ɮɚɣɥɚɦɢ ɜ ɮɨɪɦɚɬɟ csv ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɨɰɟɧɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ. 

Ɉɩɢɫɚɧɢɟ ɪɚɛɨɱɟɝɨ ɫɤɪɢɩɬɚ 

ȼ ɫɤɚɱɟɧɧɨɦ ɫ ɫɚɣɬɚ ɉɂɇɊɈ ɡɚɩɚɤɨɜɚɧɧɨɦ ɮɚɣɥɟ «run_FLR_4_cod.zip» 

ɟɫɬɶ ɞɢɪɟɤɬɨɪɢɢ ɫ ɦɨɞɟɥɶɸ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɮɚɣɥɵ «FLRmainScript.txt» ɫ 

ɨɫɧɨɜɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɦɨɞɟɥɢ ɢ «TOChange.r» ɫ ɢɡɦɟɧɹɟɦɵɦɢ ɧɚɫɬɪɨɣɤɚɦɢ 

ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ ɪɹɞ ɩɨɞɞɢɪɟɤɬɨɪɢɣ: 

data – ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɬɪɟɫɤɢ ɜ 

ɮɨɪɦɚɬɟ VPA95 (ɞɢɪɟɤɬɨɪɢɹ XSA), ɞɚɧɧɵɟ ɩɨ ɤɚɧɧɢɛɚɥɢɡɦɭ ɬɪɟɫɤɢ 

(ɞɢɪɟɤɬɨɪɢɹ percapita), ɮɚɣɥ «cannibal1946.R» ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɬɪɟɫɤɢ ɨɬ ɤɚɧɧɢɛɚɥɢɡɦɚ ɡɚ ɩɟɪɢɨɞ 1946-1983 ɝɝ., ɢ ɮɚɣɥ 

«predict_num.txt», ɫɨɞɟɪɠɚɳɢɣ ɫɬɚɪɬɨɜɵɟ ɡɧɚɱɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɨɜ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɧɨɡɚ ɈȾɍ (ɫɪɟɞɧɢɣ ɜɟɫ ɩɨ ɜɨɡɪɚɫɬɚɦ ɪɵɛɵ ɜ 

ɡɚɩɚɫɟ ɢ ɭɥɨɜɟ, ɞɨɥɢ ɩɨɥɨɜɨɡɪɟɥɨɣ ɪɵɛɵ ɩɨ ɜɨɡɪɚɫɬɚɦ ɞɥɹ ɩɟɪɜɨɝɨ ɝɨɞɚ 

ɩɪɨɝɧɨɡɚ, ɱɢɫɥɟɧɧɨɫɬɶ ɪɟɤɪɭɬɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɩɟɪɢɨɞɚ, 

ɡɧɚɱɟɧɢɟ ɈȾɍ ɡɚɩɚɫɚ ɧɚ ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɩɪɨɝɧɨɡɧɨɦɭ ɝɨɞ); 

ɞɢɪɟɤɬɨɪɢɹ out – ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɢ 

ɬɟɤɫɬɨɜɨɦ ɜɢɞɟ; 

outSingle – ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɬɪɟɫɤɢ ɩɪɢ 

ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɧɚɥɢɱɢɢ ɬɨɥɶɤɨ ɨɞɧɨɣ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ 

ɫɴɟɦɨɤ. ɗɬɢ ɜɚɪɢɚɧɬɵ ɨɰɟɧɤɢ ɡɚɩɚɫɚ ɩɨɡɜɨɥɹɸɬ ɩɨɞɪɨɛɧɟɟ ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ 

ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɤɚɠɞɨɣ ɢɡ ɫɴɟɦɨɤ ɧɚ ɮɢɧɚɥɶɧɵɣ 

ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢ; 
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r_sources - ɜ ɷɬɨɣ ɞɢɪɟɤɬɨɪɢɢ ɫɨɞɟɪɠɚɬɫɹ ɮɚɣɥɵ ɫɨ ɫɤɪɢɩɬɚɦɢ, 

ɨɬɜɟɱɚɸɳɢɦɢ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ ɱɚɫɬɟɣ ɨɛɳɟɝɨ ɚɥɝɨɪɢɬɦɚ ɦɨɞɟɥɢ. 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɫɨɞɟɪɠɢɦɨɝɨ ɞɢɪɟɤɬɨɪɢɢ r_sources: 

ɮɚɣɥ «Banana» ɫɨɞɟɪɠɢɬ ɫɤɪɢɩɬ, ɜ ɤɨɬɨɪɨɦ ɪɟɚɥɢɡɨɜɚɧɚ ɜɢɡɭɚɥɢɡɚɰɢɹ 

ɜɥɢɹɧɢɹ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɤɚɠɞɨɣ ɢɡ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ, ɧɚ 

ɮɢɧɚɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢ. ɉɪɢɦɟɪ ɬɚɤɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 

I.4.3.1. 

 

Ɋɢɫ. I.4.3.1. Ɉɰɟɧɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɤɨɥɟɧɢɣ ɬɪɟɫɤɢ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜ 
ɬɟɪɦɢɧɚɥɶɧɨɦ ɝɨɞɭ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɞɟɥɶɧɵɯ ɫɴɟɦɨɤ ɢ ɜɫɟɯ ɜɦɟɫɬɟ 

 



165 
 

Ɏɚɣɥ «bubbles» ɫɨɞɟɪɠɢɬ ɫɤɪɢɩɬ, ɪɟɚɥɢɡɭɸɳɢɣ ɜɢɡɭɚɥɢɡɚɰɢɸ ɨɫɬɚɬɤɨɜ 

ɢɧɞɟɤɫɨɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ (ɨɬɤɥɨɧɟɧɢɣ ɥɨɝɚɪɢɮɦɨɜ ɦɨɞɟɥɢɪɭɟɦɵɯ 

ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɨɜ ɨɬ ɧɚɛɥɸɞɟɧɧɵɯ (ɪɢɫ. I.4.3.2).  

 

Ɋɢɫ. I.4.3.2. Ɉɫɬɚɬɤɢ ɥɨɝɚɪɢɮɦɨɜ ɢɧɞɟɤɫɨɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ 

 

checkConvergence – ɜ ɫɤɪɢɩɬɟ ɪɟɚɥɢɡɨɜɚɧɚ ɮɭɧɤɰɢɹ ɪɚɫɱɟɬɚ ɫɯɨɞɢɦɨɫɬɢ 

ɦɨɞɟɥɢ ɩɪɢ ɪɚɫɱɟɬɚɯ ɡɧɚɱɟɧɢɣ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɬɪɟɫɤɢ ɨɬ 

ɤɚɧɧɢɛɚɥɢɡɦɚ;  

consumptionEstimation – ɫɤɪɢɩɬ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɡɚɩɭɫɤ ɦɨɞɟɥɢ ȼɉȺ ɫ ɧɚɫɬɪɨɣɤɨɣ XSA, ɧɨ ɛɟɡ ɭɱɟɬɚ 

ɤɚɧɧɢɛɚɥɢɡɦɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱɟɬɵ ɩɨɜɬɨɪɹɸɬɫɹ, ɧɨ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 

ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɪɟɛɥɟɧɧɨɣ ɬɪɟɫɤɨɣ ɫɨɛɫɬɜɟɧɧɨɣ ɦɨɥɨɞɢ ɜ ɜɢɞɟ 

«ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɥɨɜɚ». ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɫɯɨɠɞɟɧɢɹ, 

ɩɪɨɩɢɫɚɧɧɨɣ ɜ ɫɤɪɢɩɬɟ checkConvergence, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɦɨɥɨɞɢ ɬɪɟɫɤɢ ɫ ɭɱɟɬɨɦ ɤɚɧɧɢɛɚɥɢɡɦɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɢɧɚɥɶɧɨɣ ɢɬɟɪɚɰɢɢ ɦɨɞɟɥɢ; 
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dataforBanan – ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɜɥɢɹɧɢɹ 

ɨɬɞɟɥɶɧɵɯ ɢɧɞɟɤɫɨɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ ɧɚ ɮɢɧɚɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢ 

(ɫɦ. ɪɢɫ. I.4.2.4); 

doXSA – ɜ ɫɤɪɢɩɬɟ ɩɪɨɩɢɫɚɧɨ ɬɟɥɨ ɮɭɧɤɰɢɢ, ɨɬɜɟɱɚɸɳɟɣ ɡɚ ɡɚɩɭɫɤ 

ɦɨɞɟɥɢ ȼɉȺ ɫ ɧɚɫɬɪɨɣɤɨɣ XSA; 

FLXSA functions – ɫɨɞɟɪɠɢɬ ɩɟɪɟɱɟɧɶ ɮɭɧɤɰɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɫ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɢ; 

FMenageType – ɜ ɫɤɪɢɩɬɟ ɪɟɚɥɢɡɨɜɚɧ ɪɚɫɱɟɬ ɰɟɥɟɜɨɣ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɞɥɹ ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɬɪɟɫɤɢ ɩɨ 

ɞɟɣɫɬɜɭɸɳɟɦɭ ɩɪɚɜɢɥɭ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ; 

ɋɤɪɢɩɬ functions – ɫɨɞɟɪɠɢɬ ɪɹɞ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɸɳɢɯ ɪɚɫɱɟɬ ɜɫɟɯ 

ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɚɫɚ ɩɨ ɮɨɪɦɭɥɚɦ ȼɉȺ ɞɥɹ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɨɰɟɧɤɢ, ɫ ɨɰɟɧɟɧɧɨɣ ɩɨ 

XSA ɫɦɟɪɬɧɨɫɬɶɸ, ɪɚɫɱɟɬ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɝɨɞɚ 

(ɩɟɪɜɨɝɨ ɝɨɞɚ, ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɮɢɧɚɥɶɧɵɦ ɝɨɞɨɦ ɨɰɟɧɤɢ ɡɚɩɚɫɚ) ɢ ɪɚɫɱɟɬ 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ ɫɬɚɪɬɨɜɨɣ (ɩɨ 

ɫɨɫɬɨɹɧɢɸ ɧɚ ɩɟɪɜɵɣ ɝɨɞ ɩɪɨɝɧɨɡɚ) ɱɢɫɥɟɧɧɨɫɬɢ ɬɪɟɫɤɢ; 

Inputsforpredict – ɜ ɷɬɨɦ ɫɤɪɢɩɬɟ ɫɨɡɞɚɸɬɫɹ ɨɛɴɟɤɬɵ, ɫɨɞɟɪɠɚɳɢɟ 

ɜɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɧɨɡɚ, ɬɚɤɭɸ, ɤɚɤ ɫɪɟɞɧɢɟ ɦɚɫɫɵ, 

ɨɝɢɜɵ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɢ ɦɝɧɨɜɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɨɦɵɫɥɨɜɨɣ ɢ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ; 

loadIndices – ɮɭɧɤɰɢɹ ɡɚɝɪɭɡɤɢ ɢɧɞɟɤɫɨɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ, 

ɫɨɡɞɚɸɳɚɹ ɨɛɴɟɤɬ ɫ ɷɬɢɦɢ ɞɚɧɧɵɦɢ; 

loadPerCapitaConsumption – ɫɤɪɢɩɬ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɫɨɡɞɚɧɢɟ ɨɛɴɟɤɬɚ, 

ɫɨɞɟɪɠɚɳɟɝɨ ɜ ɫɟɛɟ ɧɚɛɥɸɞɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɚɧɧɢɛɚɥɢɡɦɟ ɬɪɟɫɤɢ ɡɚ 

ɩɟɪɢɨɞ ɫ 1984 ɝ. (ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɟɧɧɨɣ ɦɨɥɨɞɢ ɬɪɟɫɤɢ ɤɚɠɞɨɝɨ ɜɨɡɪɚɫɬɚ, 

ɫɴɟɞɟɧɧɨɣ ɬɪɟɫɤɨɣ ɤɚɠɞɨɝɨ ɜɨɡɪɚɫɬɚ) ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 

ɞɢɪɟɤɬɨɪɢɢ data/percapita.  ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɫɤɪɢɩɬɵ ɡɚɩɭɫɤɚɸɬɫɹ ɩɨ 

ɨɱɟɪɟɞɢ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɫɤɪɢɩɬɚ FLRmainScript.txt, ɤɨɬɨɪɵɣ 

ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ ɜɵɡɨɜɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɤɪɢɩɬɨɜ. ɉɨɷɬɨɦɭ ɨɛɚ 
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ɫɤɪɢɩɬɚ, ɤɚɫɚɸɳɢɟɫɹ ɩɨɞɝɨɬɨɜɤɢ ɞɚɧɧɵɯ ɨ ɤɚɧɧɢɛɚɥɢɡɦɟ ɬɪɟɫɤɢ, ɜɵɡɵɜɚɸɬɫɹ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɦɨɞɟɥɢ ɞɨ ɬɟɯ ɫɤɪɢɩɬɨɜ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɨɰɟɧɤɭ ɡɚɩɚɫɚ;     

loadStockAndCatch – ɜ ɷɬɨɦ ɫɤɪɢɩɬɟ ɨɩɢɫɚɧɨ ɫɨɡɞɚɧɢɟ ɨɛɴɟɤɬɨɜ ɫ 

ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɡɚɩɚɫɚ ɬɪɟɫɤɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ; 

outResults – ɫɤɪɢɩɬ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɫɨɡɞɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ 

«report.docx» ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

predictions – ɪɹɞ ɮɭɧɤɰɢɣ ɢ ɩɟɪɟɦɟɧɧɵɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɩɪɨɝɧɨɡɚ; 

retroRSS – ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɡɞɚɧɢɟ ɮɚɣɥɚ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɤɪɢɬɟɪɢɹ, 

ɨɩɢɫɵɜɚɸɳɟɝɨ ɩɨɜɟɞɟɧɢɟ ɦɨɞɟɥɢ ɜ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɩɪɨɝɨɧɚɯ; 

SSQresiduals – ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ ɫɭɦɦ ɤɜɚɞɪɚɬɨɜ ɨɬɤɥɨɧɟɧɢɣ ɨɫɬɚɬɤɨɜ ɩɨ 

ɜɫɟɦ ɢɧɞɟɤɫɚɦ ɫɴɟɦɨɤ; 

SVPA – ɪɟɚɥɢɡɚɰɢɹ ɪɚɫɱɟɬɨɜ ɩɨ ɦɟɬɨɞɭ ȼɉȺ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɨɰɟɧɟɧɧɵɯ/ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɦɵɫɥɨɜɨɣ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ; 

totalCannibalismFromPerCapita – ɪɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɬɪɟɫɤɢ, ɭɦɟɪɲɟɣ ɩɨ 

ɩɪɢɱɢɧɟ ɤɚɧɧɢɛɚɥɢɡɦɚ, ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɞɢɪɟɤɬɨɪɢɢ 

data/percapita; 

utils – ɪɹɞ ɨɛɳɢɯ ɮɭɧɤɰɢɣ, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɢ. 

ɉɪɢ ɡɚɩɭɫɤɟ ɫɤɪɢɩɬɚ ɢɡ ɮɚɣɥɚ «FLRmainScript.txt» ɩɪɨɝɪɚɦɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɞɝɪɭɠɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɛɢɛɥɢɨɬɟɤɢ, ɚ ɬɚɤɠɟ ɮɚɣɥɵ, 

ɫɨɞɟɪɠɚɳɢɟ ɫɤɪɢɩɬɵ ɫ ɮɭɧɤɰɢɹɦɢ, ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ 

ɪɚɫɱɟɬɚɦɢ. 

Ɉɩɢɫɚɧɢɟ ɡɚɩɭɫɤɚ ɫɤɪɢɩɬɚ 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜ 

ɩɨɞɞɢɪɟɤɬɨɪɢɹɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɚɣɥɵ ɫ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, 

ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɪɚɛɨɬɵ ɦɨɞɟɥɢ. 
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ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɜ ɥɸɛɨɦ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ 

ɮɚɣɥ «TOChange.r» ɢ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɧɚɫɬɪɨɟɤ 

ɦɨɞɟɥɢ, ɩɪɢɜɟɞɹ ɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɡɚɩɚɫɭ7.  

ȼ ɮɚɣɥɟ «TOChange.r», ɧɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɨɡɪɚɫɬɧɨɣ ɢɧɬɟɪɜɚɥ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɝɨɞ ɧɚɱɚɥɚ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ, ɡɚ 

ɤɨɬɨɪɵɣ ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ ɩɨ ɨɛɴɟɤɬɭ ɢ ɞɪ. 

ɉɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɢ ɧɚɫɬɪɨɟɤ ɡɚɩɭɫɤɚɟɬɫɹ ɫɤɪɢɩɬ, 

ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɮɚɣɥɟ «FLRmainScript.txt». ɉɟɪɟɞ ɟɝɨ ɡɚɩɭɫɤɨɦ ɧɭɠɧɨ ɜ ɧɚɱɚɥɟ 

ɫɤɪɢɩɬɚ (ɩɨɫɥɟ ɡɚɝɨɥɨɜɤɚ START CHANGES) ɩɨɦɟɧɹɬɶ ɚɞɪɟɫ ɞɢɪɟɤɬɨɪɢɢ, ɝɞɟ 

ɧɚɯɨɞɹɬɫɹ ɜɫɟ ɢɫɯɨɞɧɵɟ ɮɚɣɥɵ ɫ ɦɨɞɟɥɶɸ (.BaseDirectory<-" "), ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɭ 

ɜɚɫ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɪɟɤɬɨɪɢɢ ɫ ɢɧɵɦ ɚɞɪɟɫɨɦ. 

Ɉɫɧɨɜɧɨɣ ɫɤɪɢɩɬ, ɡɚɩɭɫɤɚɸɳɢɣ ɦɨɞɟɥɶ, ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɪɚɡɞɟɥɨɜ – 

ɩɟɪɜɵɟ ɱɟɬɵɪɟ ɩɨɡɜɨɥɹɸɬ ɩɨɫɦɨɬɪɟɬɶ ɜɥɢɹɧɢɟ ɨɬɞɟɥɶɧɵɯ ɢɧɞɟɤɫɨɜ ɫɴɟɦɨɤ ɧɚ 

ɨɰɟɧɤɭ ɡɚɩɚɫɚ, ɚ ɩɨɫɥɟɞɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɢɧɚɥɶɧɵɣ ɡɚɩɭɫɤ ɦɨɞɟɥɢ. ȼɫɟ 

ɪɚɡɞɟɥɵ ɢɦɟɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɹɬɨɝɨ 

ɪɚɡɞɟɥɚ, ɝɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɮɭɧɤɰɢɣ ɢ ɪɚɫɱɟɬɨɜ. Ⱦɚɥɟɟ ɩɨ ɬɟɤɫɬɭ 

ɨɩɢɫɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɩɹɬɵɣ ɪɚɡɞɟɥ. 

ɉɨɫɥɟɞɧɢɣ ɪɚɡɞɟɥ ɫɤɪɢɩɬɚ ɪɚɡɛɢɬ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɲɚɝɨɜ: 

1 – ɡɚɝɪɭɡɤɚ ɢ ɨɛɪɚɛɨɬɤɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɪɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɬɪɟɫɤɢ, 

ɭɦɟɪɲɟɣ ɩɨ ɩɪɢɱɢɧɟ ɤɚɧɧɢɛɚɥɢɡɦɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɢ ɮɢɧɚɥɶɧɵɣ ɡɚɩɭɫɤ 

ɦɨɞɟɥɢ ȼɉȺ ɫ ɧɚɫɬɪɨɣɤɨɣ XSA; 

2 – ɡɚɩɭɫɤ ɦɨɞɟɥɢ SVPA (ɫ ɭɱɟɬɨɦ ɢ ɛɟɡ ɭɱɟɬɚ ɤɚɧɧɢɛɚɥɢɡɦɚ) ɞɥɹ 

ɩɨɞɝɨɬɨɜɤɢ ɮɢɧɚɥɶɧɵɯ ɞɚɧɧɵɯ ɨɰɟɧɤɢ ɢ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ; 

3 – ɩɨɞɝɨɬɨɜɤɚ ɞɢɚɝɧɨɫɬɢɤɢ ɦɨɞɟɥɢ ɢ ɝɪɚɮɢɤɨɜ ɫ ɨɫɬɚɬɤɚɦɢ ɢɧɞɟɤɫɨɜ 

ɫɴɟɦɨɤ; 

4 – ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɨɝɧɨɡɚ ɱɢɫɥɟɧɧɨɫɬɢ ɋȼȺ ɬɪɟɫɤɢ ɧɚ ɬɪɢ ɝɨɞɚ ɜɩɟɪɟɞ; 

5 – ɫɨɡɞɚɧɢɟ ɮɚɣɥɚ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

                                                           
7 Ⱦɥɹ ɡɚɩɭɫɤɚ ɩɪɢɦɟɪɚ, ɫɤɚɱɟɧɧɨɝɨ ɫ ɫɚɣɬɚ ɛɟɡ ɜɧɟɫɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ, ɞɚɧɧɵɣ ɮɚɣɥ 

ɦɨɠɧɨ ɧɟ ɦɟɧɹɬɶ. 
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6 – ɩɪɨɜɟɞɟɧɢɟ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɞɟɥɢ; 

7 – ɪɚɫɱɟɬ ɜɵɛɪɚɧɧɵɯ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ; 

8 – ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɤɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɬɫɥɟɞɢɬɶ ɜɥɢɹɧɢɟ ɞɚɧɧɵɯ, 

ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɤɚɠɞɨɣ ɢɡ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ ɧɚ ɮɢɧɚɥɶɧɵɣ 

ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢ. 

ɋɤɪɢɩɬ ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɨɫɬɨɣ ɜɫɬɚɜɤɨɣ ɫɨɞɟɪɠɢɦɨɝɨ ɮɚɣɥɚ ɫɨ ɫɤɪɢɩɬɨɦ ɜ 

ɨɤɧɨ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ R. Ɇɨɠɧɨ ɡɚɩɭɫɬɢɬɶ ɜɟɫɶ ɫɤɪɢɩɬ ɫɪɚɡɭ ɢɥɢ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɜɵɩɨɥɧɢɬɶ ɬɨɥɶɤɨ ɟɝɨ ɱɚɫɬɶ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, 

ɱɬɨ ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ ɱɚɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɨɥɧɟɧɵ ɪɚɧɟɟ. 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɨɞɟɥɶ ɡɚɤɨɧɱɢɬ ɫɜɨɸ ɪɚɛɨɬɭ, ɜɫɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ 

ɧɚɣɬɢ ɜ ɞɢɪɟɤɬɨɪɢɹɯ out ɢ outSingle ɜ ɤɨɪɧɟɜɨɦ ɤɚɬɚɥɨɝɟ. 

Ɉɩɢɫɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɫ ɦɨɞɟɥɶɸ ɜ ɞɢɪɟɤɬɨɪɢɢ out ɫɨɡɞɚɟɬɫɹ ɮɚɣɥ «report.docx», 

ɫɨɞɟɪɠɚɳɢɣ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰ. 

ɇɚɩɪɢɦɟɪ, ɜ ɢɡɨɛɪɚɠɟɧɨɣ ɧɚ ɪɢɫ. I.4.3.3 ɬɚɛɥɢɰɟ ɦɨɠɧɨ ɧɚɣɬɢ ɢɬɨɝɨɜɵɟ 

ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɪɚɫɱɟɬɭ ɪɟɤɪɭɬɨɜ ɜ ɜɨɡɪɚɫɬɟ 3 ɝɨɞɚ, ɨɛɳɟɣ ɢ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫ, 

ɚ ɬɚɤɠɟ ɫɪɟɞɧɟɣ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɨ ɡɚɞɚɧɧɨɦɭ ɢɧɬɟɪɜɚɥɭ ɜɨɡɪɚɫɬɨɜ.  

 

 

Ɋɢɫ. I.4.3.3. ɉɪɢɦɟɪ ɱɚɫɬɢ ɬɚɛɥɢɰɵ ɫ ɢɬɨɝɨɜɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɰɟɧɤɢ ɡɚɩɚɫɚ 
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Ɍɚɤɠɟ ɜ ɷɬɨɦ ɮɚɣɥɟ ɜɵɜɨɞɹɬɫɹ ɬɚɛɥɢɰɵ, ɫɨɞɟɪɠɚɳɢɟ ɪɚɫɫɱɢɬɚɧɧɵɟ 

ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɡɚɞɚɧɧɵɦɢ ɭɫɥɨɜɢɹɦɢ (ɪɢɫ. I.4.3.4).  

 

 

Ɋɢɫ. I.4.3.4. ɉɪɢɦɟɪ ɬɚɛɥɢɰɵ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɝɧɨɡɚ 

 

ɉɨɦɢɦɨ ɬɚɛɥɢɰ, ɜ ɷɬɨɣ ɠɟ ɞɢɪɟɤɬɨɪɢɢ ɦɨɠɧɨ ɧɚɣɬɢ ɮɚɣɥɵ ɫ 

ɞɢɚɝɧɨɫɬɢɤɨɣ ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɟɤɫɬɨɜɨɦ (diagnostics) ɢ ɝɪɚɮɢɱɟɫɤɨɦ 

(bubbles, NEWbubbles) ɜɢɞɚɯ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ 

(retro, retrossb; ɪɢɫ. I.4.3.5) ɢ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɥɢɹɧɢɹ ɢɧɞɟɤɫɨɜ 

ɨɬɞɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɴɟɦɨɤ ɧɚ ɨɰɟɧɤɭ (BananaPlot3-10, SingleFlSSB, 

SingleFleetTSB). 
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Ɋɢɫ. I.4.3.5. ɉɪɢɦɟɪ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ 

 

ȼ ɞɢɪɟɤɬɨɪɢɢ outSingle ɫɨɡɞɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɬɨɬ ɠɟ ɧɚɛɨɪ ɮɚɣɥɨɜ, ɤɚɤ ɢ 

ɜ out, ɧɨ ɞɥɹ ɜɚɪɢɚɧɬɨɜ ɩɪɨɝɨɧɨɜ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɨɜ ɩɨ ɤɚɠɞɨɣ 

ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɣ ɫɴɟɦɤɟ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɤɪɢɩɬɚ, ɤɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɢ ɝɞɟ ɦɨɠɧɨ 
ɩɨɦɟɧɹɬɶ  

Ɉɩɢɫɚɧɧɵɣ ɜ ɦɟɬɨɞɢɱɤɟ ɪɚɛɨɱɢɣ ɫɤɪɢɩɬ ɨɩɬɢɦɢɡɢɪɨɜɚɧ ɞɥɹ ɨɰɟɧɤɢ 

ɡɚɩɚɫɚ ɋȼȺ ɬɪɟɫɤɢ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɝɢɩɨɬɟɡ ɨ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɣ ɜ ɩɚɪɚɦɟɬɪɚɯ ɦɨɞɟɥɢ   ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɨɬɤɪɵɜ 

ɮɚɣɥ «TOChange.r» ɜ ɤɨɪɧɟɜɨɣ ɞɢɪɟɤɬɨɪɢɢ ɫ ɦɨɞɟɥɶɸ. 

ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɩɚɪɚɦɟɬɪɨɦ YEAR ɡɚɞɚɟɬɫɹ ɝɨɞ, ɜ ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬɫɹ 

ɨɰɟɧɤɚ. 

ȼ ɪɚɡɞɟɥɟ «Global values» ɦɨɠɧɨ ɜɵɫɬɚɜɢɬɶ ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ ɞɥɹ 

ɩɚɪɚɦɟɬɪɨɜ: 
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ageToCheck – ɜɨɡɪɚɫɬ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɜɟɪɹɟɬɫɹ ɫɯɨɠɞɟɧɢɟ ɦɨɞɟɥɢ, ɩɪɢ 

ɨɰɟɧɤɟ ɤɚɧɧɢɛɚɥɢɡɦɚ; 

yearToCheck – ɝɨɞ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɟɬɫɹ ɫɯɨɠɞɟɧɢɟ ɦɨɞɟɥɢ, ɩɪɢ ɨɰɟɧɤɟ 

ɤɚɧɧɢɛɚɥɢɡɦɚ; 

years – ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ, ɡɚ ɤɨɬɨɪɵɣ ɢɦɟɸɬɫɹ ɜɧɟɲɧɢɟ ɞɚɧɧɵɟ ɨ 

ɤɚɧɧɢɛɚɥɢɡɦɟ (ɧɟ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ); 

minimumYear – ɩɟɪɜɵɣ ɝɨɞ, ɡɚ ɤɨɬɨɪɵɣ ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ ɨ ɡɚɩɚɫɟ ɬɪɟɫɤɢ; 

maximumYear – ɩɨɫɥɟɞɧɢɣ ɝɨɞ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɡɚɩɚɫɚ; 

minAge – ɦɢɧɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɯɢɳɧɢɤɨɜ; 

maxAge – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɯɢɳɧɢɤɨɜ; 

minimumAge – ɦɢɧɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɬɪɟɫɤɢ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɢɬɫɹ 

ɨɰɟɧɤɚ; 

maximumAge – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɬɪɟɫɤɢ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɢɬɫɹ 

ɨɰɟɧɤɚ;  

minPreyAge – ɦɢɧɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɠɟɪɬɜ; 

maxPreyAge – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ ɠɟɪɬɜ.  

 

Ɍɚɤɠɟ ɜ ɪɚɡɞɟɥɟ «XSA control» ɦɨɠɧɨ ɜɵɫɬɚɜɢɬɶ ɧɚɫɬɪɨɣɤɢ ɞɥɹ ɦɨɞɟɥɢ 

ȼɉȺ ɫ ɧɚɫɬɪɨɣɤɨɣ XSA: 

maxit – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ;  

qage – ɜɨɡɪɚɫɬ, ɧɚɱɢɧɚɹ ɫ ɤɨɬɨɪɨɝɨ ɭɥɨɜɢɫɬɨɫɬɶ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɨɡɪɚɫɬɚ; 

rage – ɜɨɡɪɚɫɬ, ɧɚɱɢɧɚɹ ɫ ɤɨɬɨɪɨɝɨ ɭɥɨɜɢɫɬɨɫɬɶ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ 

ɡɚɩɚɫɚ; 

shk.n – ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢ ɫɬɹɝɢɜɚɧɢɟ ɤ ɫɪɟɞɧɟɦɭ (ɬ.ɧ. shrinkage); 

shk.yrs – ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɪɚɫɬɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɹɝɢɜɚɧɢɟ; 

shk.ages – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ, ɞɥɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɹɝɢɜɚɧɢɟ; 

fse – ɡɧɚɱɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɣ ɨɲɢɛɤɢ; 

tsrange – ɜɟɥɢɱɢɧɚ ɜɪɟɦɟɧɧɨɣ ɪɚɦɤɢ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ VPA95 ɜ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢɹ qage ɢɫɩɨɥɶɡɨɜɚɥɫɹ 

ɜɨɡɪɚɫɬ, ɞɨ ɤɨɬɨɪɨɝɨ (ɜɤɥɸɱɢɬɟɥɶɧɨ) ɭɥɨɜɢɫɬɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɜɨɡɪɚɫɬɚ. 
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ȼ ɪɚɡɞɟɥɟ «for retrospective» ɦɨɠɧɨ ɡɚɞɚɬɶ ɫɬɚɪɬɨɜɵɣ ɝɨɞ, ɜɟɥɢɱɢɧɭ ɨɤɧɚ 

ɢ ɜɨɡɪɚɫɬ ɩɨɩɨɥɧɟɧɢɹ ɞɥɹ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ.  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɤɪɢɩɬɚ 

ɉɨɦɢɦɨ ɜɨɡɦɨɠɧɨɫɬɟɣ FLR ɜ ɪɚɛɨɱɟɦ ɫɤɪɢɩɬɟ, ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧɨ 

ɤɪɚɬɤɨɫɪɨɱɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚɩɚɫɚ ɋȼȺ ɬɪɟɫɤɢ ɧɚ 3 ɝɨɞɚ 

ɜɩɟɪɟɞ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɩɢɫɚɧɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɤɪɢɩɬɵ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ SVPA 

(ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɤ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ) ɢ ɪɚɫɱɟɬɚ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ ɞɥɹ ɤɪɚɬɤɨɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɬɪɟɫɤɢ ɩɨ 

ɚɤɬɭɚɥɶɧɨɦɭ ɩɪɚɜɢɥɭ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ (HCR). Ɏɚɣɥɵ ɫɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ 

ɫɤɪɢɩɬɚɦɢ (FMenageType, functions, Inputsforpredict, predictions, SVPA) ɦɨɠɧɨ 

ɧɚɣɬɢ ɜ ɞɢɪɟɤɬɨɪɢɢ r_sources. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɧɟɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɬɚɤɨɝɨ ɩɪɨɝɧɨɡɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɨɬɞɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ MFDP. 
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Ɋɚɡɞɟɥ II 

Ɉɬɪɚɫɥɟɜɵɟ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ 
ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ ɞɥɹ II ɭɪɨɜɧɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɨɜ 
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ɉɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ (ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ) 
 

ɉɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ ɫɚɦɵɦ ɩɪɨɫɬɵɦ ɤɥɚɫɫɨɦ ɦɨɞɟɥɟɣ, 

ɩɨɡɜɨɥɹɸɳɢɦ ɩɪɨɜɟɫɬɢ ɩɨɥɧɵɣ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɫɢɫɬɟɦɵ «ɡɚɩɚɫ-

ɩɪɨɦɵɫɟɥ» ɫ ɜɵɯɨɞɨɦ ɧɚ ɨɰɟɧɤɭ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɈȾɍ. Ɇɨɞɟɥɶ 

ɨɫɧɨɜɚɧɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɢɯ ɛɚɥɚɧɫɨɜɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɬɟɦɩɵ 

ɢɡɦɟɧɟɧɢɹ ɛɢɨɦɚɫɫɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ ɤɚɤ ɮɭɧɤɰɢɸ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ. 

Ɇɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

ɦɨɞɟɥɢ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɬɢɫɬɢɤɨɣ ɜ ɜɢɞɟ ɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɭɥɨɜɨɜ ɢ ɭɫɢɥɢɣ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ 

ɜɨɡɪɚɫɬɚɟɬ. Ɇɨɞɟɥɶ ɨɩɪɚɜɞɚɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɨɦɵɫɥ ɨɤɚɡɵɜɚɟɬ 

ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɡɚɩɚɫ, ɩɨɷɬɨɦɭ ɜ ɭɥɨɜɚɯ ɠɟɥɚɬɟɥɶɧɨ ɭɱɟɫɬɶ ɜɫɟ 

ɜɢɞɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɢɡɴɹɬɢɹ ɡɚɩɚɫɚ, ɩɪɢ ɷɬɨɦ ɭɥɨɜ ɞɨɥɠɟɧ ɰɟɥɢɤɨɦ 

ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɯɨɞɹɳɢɦ ɜ ɦɨɞɟɥɶ ɭɫɢɥɢɟɦ. Ɍɚɤɠɟ ɤɪɚɣɧɟ ɠɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɫɥɚ ɧɟɨɞɧɨɤɪɚɬɧɨ ɦɟɧɹɥɚɫɶ ɜ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɟɞɟɥɚɯ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɩɟɪɢɨɞɚ ɧɚɛɥɸɞɟɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ 

ɞɢɚɝɧɨɫɬɢɤɢ ɤɚɱɟɫɬɜɚ ɨɰɟɧɤɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɢɜɥɟɱɟɧɵ ɧɟɡɚɜɢɫɢɦɨ ɩɨɥɭɱɟɧɧɵɟ ɢɧɞɟɤɫɵ ɱɢɫɥɟɧɧɨɫɬɢ (ɛɢɨɦɚɫɫɵ) ɡɚɩɚɫɚ, 

ɧɚɩɪɢɦɟɪ, ɞɚɧɧɵɟ ɭɱɟɬɧɵɯ ɫɴɟɦɨɤ.  

Ɉɛɳɟɟ ɭɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ ɡɚɩɢɫɵɜɚɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

       (II.1) 

 

ɝɞɟ: 

Bt – ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɜ ɝɨɞ t (t – ɬɟɤɭɳɢɣ ɝɨɞ, t+1 – ɩɨɫɥɟɞɭɸɳɢɣ);
  

r –ɬɟɦɩ ɜɧɭɬɪɢɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ; 

G(B) – ɮɭɧɤɰɢɹ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ; 

ttttt ɋBrGBB  ))(1(1
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Ct – ɭɥɨɜ ɜ ɝɨɞ t; 

İt – ɨɲɢɛɤɚ ɩɪɨɰɟɫɫɚ. 

Ɍɟɦɩɵ ɝɨɞɨɜɨɝɨ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɨɩɢɫɵɜɚɸɬɫɹ ɮɭɧɤɰɢɟɣ 

ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ G(B). ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ G(B) ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨɣ 

ɦɨɧɨɬɨɧɧɨ ɭɛɵɜɚɸɳɟɣ ɮɭɧɤɰɢɟɣ, ɢɦɟɸɳɟɣ ɨɞɢɧ ɤɨɪɟɧɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɟɦɤɨɫɬɢ ɫɪɟɞɵ (ɜɟɥɢɱɢɧɟ ɞɟɜɫɬɜɟɧɧɨɣ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ) K. Ɉɞɧɚɤɨ ɧɚ ɩɪɚɤɬɢɤɟ 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɜɭɯ ɩɪɨɫɬɵɯ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ: 

ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ KBBG /1)(  , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɥɨɝɢɫɬɢɱɟɫɤɨɦɭ 

ɡɚɤɨɧɭ ɪɨɫɬɚ;  

ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ )/ln()( KBBG  , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɨɫɬɚ. 

ȼɵɛɨɪ ɮɭɧɤɰɢɢ ɪɨɫɬɚ ɨɩɪɟɞɟɥɹɟɬ ɜɵɛɨɪ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ: ɜ 

ɩɟɪɜɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɞɢɧɚɦɢɱɟɫɤɢɣ ɚɧɚɥɨɝ ɦɨɞɟɥɢ ɒɟɮɟɪɚ [Schaefer, 1954], ɜɨ 

ɜɬɨɪɨɦ – ɦɨɞɟɥɢ Ɏɨɤɫɚ [Fox, 1970]. Ɇɨɞɟɥɶ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ [Pella, 

Tomlinson, 1969] ɫɨ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɟɣ ɪɨɫɬɚ  /1))/(1()( KBBG  , ɝɞɟ α - 

ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɨɛɨɛɳɚɟɬ ɷɬɢ ɞɜɚ ɱɚɫɬɧɵɯ ɫɥɭɱɚɹ, ɩɟɪɟɯɨɞɹ ɜ ɦɨɞɟɥɶ 

ɒɟɮɟɪɚ ɩɪɢ α=1 ɢ ɜ ɦɨɞɟɥɶ Ɏɨɤɫɚ ɜ ɩɪɟɞɟɥɟ α→0. 

Ɇɨɞɟɥɢ ɬɚɤɨɝɨ ɤɥɚɫɫɚ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ ɜ ɫɢɥɭ ɢɯ ɩɪɨɫɬɨɬɵ ɢ ɧɢɡɤɨɣ 

ɬɪɟɛɨɜɚɬɟɥɶɧɨɫɬɢ ɤ ɞɚɧɧɵɦ. ɇɚɢɛɨɥɟɟ ɨɩɪɚɜɞɚɧɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɤ 

ɤɨɪɨɬɤɨɰɢɤɥɨɜɵɦ ɜɢɞɚɦ ɢ ɤ ɬɟɦ ɜɢɞɚɦ, ɞɥɹ ɤɨɬɨɪɵɯ ɡɚɬɪɭɞɧɟɧɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɪɚɫɬɚ. ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɦɨɞɢɮɢɤɚɰɢɣ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜɟ ɢɧɨɝɨ ɬɢɩɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɫɨɨɬɧɨɲɟɧɢɣ (ASPIC) [Prager, 1994], ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɚɣɟɫɨɜɫɤɢɯ ɦɟɬɨɞɨɜ 

ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ [Meyer, Millar, 1999], ɚ ɬɚɤɠɟ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɟ [Punt, Hilborn, 1996], ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ ɜɜɟɞɟɧɢɸ 

ɡɚɩɚɡɞɵɜɚɧɢɹ [Monh, 1980; Walter, 1976], ɨɞɧɚɤɨ ɩɨɫɥɟɞɧɢɟ ɧɟ ɩɨɥɭɱɢɥɢ 

ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ.  
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II.1. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Combi 4.0 (ɎȽȻɇɍ «ȼɇɂɊɈ») 
ȼ.Ʉ. Ȼɚɛɚɹɧ, Ⱥ.ȿ. Ȼɨɛɵɪɟɜ, Ⱥ.ɂ. Ɇɢɯɚɣɥɨɜ, Ⱥ.Ⱦ. ɒɟɪɟɦɟɬɶɟɜ, 2017 

II.1.1. Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 

Ɉɛɨɛɳɟɧɧɵɟ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ. ɂɫɬɨɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɜ ɪɚɛɨɬɚɯ ȼɨɥɶɬɟɪɪɚ [Volterra, 

1928], ɩɨɫɜɹɳɟɧɧɵɯ ɚɧɚɥɢɡɭ ɫɢɫɬɟɦɵ «ɯɢɳɧɢɤ–ɠɟɪɬɜɚ», ɢ ɜ ɢɡɜɟɫɬɧɨɣ ɚɤɫɢɨɦɟ 

Ɋɚɫɫɟɥɚ [Russel, 1931], ɩɨɫɬɭɥɢɪɭɸɳɟɣ ɭɫɥɨɜɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ. Ɉɩɢɪɚɹɫɶ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɦɟɯɚɧɢɡɦɚɯ ɢɡɦɟɧɟɧɢɹ 

ɡɚɩɚɫɚ ɩɨɞ ɜɥɢɹɧɢɟɦ ɤɚɤ ɜɧɭɬɪɟɧɧɢɯ, ɬɚɤ ɢ ɜɧɟɲɧɢɯ ɩɪɢɱɢɧ, ɫɤɨɪɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɛɢɨɦɚɫɫɵ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ: 

dB/dt = B[r(B) + g(B) – M(B) – F(E)],     (II.1.1.1) 

ɝɞɟ: ȼ – ɛɢɨɦɚɫɫɚ ɨɛɥɚɜɥɢɜɚɟɦɨɣ ɱɚɫɬɢ ɡɚɩɚɫɚ; r, g, M – ɦɝɧɨɜɟɧɧɵɟ 

ɫɤɨɪɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ: ɩɨɩɨɥɧɟɧɢɹ, 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɨɫɬɚ ɨɫɨɛɟɣ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɤɚɤ ɮɭɧɤɰɢɣ 

ɬɟɤɭɳɟɣ ɜɟɥɢɱɢɧɵ ɛɢɨɦɚɫɫɵ; F – ɦɝɧɨɜɟɧɧɵɣ ɬɟɦɩ ɭɛɵɥɢ ɡɚɩɚɫɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɦɵɫɥɚ ɤɚɤ ɮɭɧɤɰɢɹ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ȿ). 

ɉɟɪɜɵɟ ɬɪɢ ɫɥɚɝɚɟɦɵɯ ɜ ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ɩɪɢɜɟɞɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɩɪɨɰɟɫɫɵ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɟɫɬɟɫɬɜɟɧɧɭɸ 

ɞɢɧɚɦɢɤɭ ɡɚɩɚɫɚ, ɧɚ ɤɨɬɨɪɭɸ ɩɪɨɦɵɫɟɥ ɜɥɢɹɟɬ ɱɟɪɟɡ ɭɦɟɧɶɲɟɧɢɟ ɛɢɨɦɚɫɫɵ. ȼ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɹɯ ɷɬɢ ɩɪɨɰɟɫɫɵ ɩɪɢɧɹɬɨ ɭɱɢɬɵɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɢɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɪɨɫɬɚ: 

G(B) = r(B) + g(B) – M(B). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɚɹ ɮɨɪɦɭɥɢɪɨɜɤɚ ɦɨɞɟɥɢ ɩɪɢɨɛɪɟɬɚɟɬ ɜɢɞ: 

dB/dt = B[G(B) – F(E)]. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɤɨɧɤɪɟɬɧɵɣ ɜɢɞ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ 

ɮɭɧɤɰɢɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɡɚɩɚɫɚ, G(B), ɢ ɩɪɨɦɵɫɥɚ, F(E). 

 



180 
 

ɋɨɫɬɨɹɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɦɟɠɞɭ ɡɚɩɚɫɨɦ ɢ ɩɪɨɦɵɫɥɨɦ ɡɚɞɚɟɬɫɹ ɭɫɥɨɜɢɟɦ: 

dB/dt = 0. 

ɗɬɨɦɭ ɫɨɫɬɨɹɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɭɪɚɜɧɨɜɟɲɟɧɧɵɣ ɭɥɨɜ Y, 

ɪɚɜɧɵɣ ɱɢɫɬɨɦɭ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɩɪɢɪɨɫɬɭ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ 

ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ: 

Y = BG(B) – BF(E). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɜ ɩɪɚɤɬɢɤɟ ɨɰɟɧɢɜɚɧɢɹ 

ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɪɵɛɨɥɨɜɫɬɜɚ ɢɦɟɟɬ 

ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɸɸ ɢɫɬɨɪɢɸ: ɨɞɧɚ ɢɡ ɩɟɪɜɵɯ ɪɚɛɨɬ, ɡɚɥɨɠɢɜɲɢɯ 

ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɨɫɧɨɜɵ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ, ɩɪɢɧɚɞɥɟɠɢɬ Ƚɪɷɯɟɦɭ [Graham, 

1935]. Ƚɪɷɯɟɦ, ɚɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ ɬɪɚɥɨɜɨɝɨ ɩɪɨɦɵɫɥɚ ɜ ɋɟɜɟɪɧɨɦ ɦɨɪɟ, 

ɢɫɯɨɞɢɥ ɢɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ ɦɝɧɨɜɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɬɟɦɩ 

ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ  ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɟɦɤɨɫɬɶɸ 

ɫɪɟɞɵ ɢ ɬɟɤɭɳɟɣ ɜɟɥɢɱɢɧɨɣ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ: 

 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɧɚ ɨɫɧɨɜɟ ɪɚɡɜɢɬɢɹ ɷɬɨɣ ɤɨɧɰɟɩɰɢɢ ɫɮɨɪɦɢɪɨɜɚɥɫɹ 

ɫɨɜɪɟɦɟɧɧɵɣ ɚɪɫɟɧɚɥ ɦɨɞɟɥɟɣ ɩɪɢɛɚɜɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɤɟɩɬɢɰɢɡɦ ɜ ɨɬɧɨɲɟɧɢɢ ɢɯ ɩɪɢɦɟɧɢɦɨɫɬɢ, 

ɫɜɹɡɚɧɧɵɣ ɫ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɩɪɨɫɬɨɬɨɣ ɢ ɯɚɪɚɤɬɟɪɨɦ ɢɫɯɨɞɧɵɯ ɞɨɩɭɳɟɧɢɣ 

[ɧɚɩɪ., Laloё, 1995], ɨɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɛɳɟɧɧɵɯ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ 

(ɜ ɬ.ɱ. ɜ ɪɚɦɤɚɯ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɨɦɢɫɫɢɣ ICCAT, IATTC, ICSEAF) 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɢɯ ɜɚɠɧɨɦ ɡɧɚɱɟɧɢɢ ɜ ɚɧɚɥɢɡɟ ɫɢɫɬɟɦ «ɡɚɩɚɫ–ɩɪɨɦɵɫɟɥ», 

ɨɫɨɛɟɧɧɨ ɜ ɫɢɬɭɚɰɢɹɯ, ɤɨɝɞɚ ɞɚɧɧɵɟ ɨ ɜɨɡɪɚɫɬɧɨɦ ɫɨɫɬɚɜɟ ɭɥɨɜɨɜ ɨɬɫɭɬɫɬɜɭɸɬ 

ɢɥɢ ɧɟɧɚɞɟɠɧɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ ɩɪɨɞɭɤɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɜɯɨɞɹɬ ɜ ɫɩɢɫɤɢ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɪɹɞɟ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 

ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜ ɬ.ɱ. ɜ ɂɄȿɋ [ICES, 2012]. 
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ȼ ɫɨɜɪɟɦɟɧɧɵɣ ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɟ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɜ ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɛɴɟɤɬɢɜɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ; 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɰɟɞɭɪ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ; ɪɚɫɲɢɪɟɧɢɹ ɦɨɞɟɥɟɣ 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɦɧɨɝɨɜɢɞɨɜɨɦɭ ɩɪɨɦɵɫɥɭ; ɜɤɥɸɱɟɧɢɹ ɜ ɦɨɞɟɥɶɧɵɟ 

ɩɨɫɬɪɨɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɮɚɤɬɨɪɚɯ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 

ɩɨɹɜɢɥɢɫɶ ɪɚɡɪɚɛɨɬɤɢ, ɫɬɚɜɹɳɢɟ ɰɟɥɶɸ ɩɪɟɨɞɨɥɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɛɚɡɨɜɵɯ 

ɨɝɪɚɧɢɱɟɧɢɣ ɦɟɬɨɞɚ – ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɥɨɬɧɨɫɬɢ 

ɛɢɨɦɚɫɫɵ ɧɚ ɢɫɫɥɟɞɭɟɦɨɣ ɚɤɜɚɬɨɪɢɢ. ɉɨɜɨɞɨɦ ɞɥɹ ɷɬɨɝɨ ɩɨɫɥɭɠɢɥɨ ɪɚɡɜɢɬɢɟ 

ɦɚɬɟɦɚɬɢɤɨ-ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɷɮɮɟɤɬɢɜɧɨ ɜɵɞɟɥɹɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɡɨɧɵ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɬɟɦɩɚɦɢ 

ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ, ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ ɞɢɧɚɦɢɤɭ [ɧɚɩɪ., Corsi, 2000]. 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ. ȼ ɬɪɚɞɢɰɢɨɧɧɨɦ, 

ɨɛɳɟɩɪɢɧɹɬɨɦ ɜɚɪɢɚɧɬɟ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɫɥɭɠɚɬ ɥɢɲɶ ɞɥɹ ɨɩɢɫɚɧɢɹ 

ɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ – ɪɚɜɧɨɜɟɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ. ȼ ɷɬɨɦ ɤɚɱɟɫɬɜɟ ɨɧɢ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɚɧɚɥɢɡɚ ɞɨɥɝɨɩɟɪɢɨɞɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɡɚɩɚɫɚ ɜ ɫɜɹɡɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɪɟɠɢɦɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼ 

ɪɚɦɤɚɯ ɬɚɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɩɪɨɦɵɫɥɚ ɡɚɩɚɫ ɦɝɧɨɜɟɧɧɨ ɩɟɪɟɯɨɞɢɬ ɢɡ ɨɞɧɨɝɨ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ 

ɞɪɭɝɨɟ, ɦɢɧɭɹ ɩɪɨɦɟɠɭɬɨɱɧɵɟ, ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɟ ɫɨɫɬɨɹɧɢɹ. ȼɨɡɦɨɠɧɨɫɬɢ 

ɞɢɧɚɦɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɡɧɚɱɢɬɟɥɶɧɨ ɲɢɪɟ. Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɢɮɢɤɚɰɢɢ 

ɩɨɡɜɨɥɹɸɬ ɨɰɟɧɢɬɶ ɧɟ ɬɨɥɶɤɨ ɭɪɚɜɧɨɜɟɲɟɧɧɵɟ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ, ɧɨ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɵɟ, ɬ.ɟ. ɩɪɨɫɥɟɞɢɬɶ ɬɪɚɟɤɬɨɪɢɸ ɡɚɩɚɫɚ ɨɬ ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɪɚɜɧɨɜɟɫɢɹ ɤ ɧɨɜɨɦɭ, ɱɬɨ, ɜ ɱɚɫɬɧɨɫɬɢ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ 

ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ ɰɟɥɹɯ.  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɜɟɫɬɢ ɭɪɚɜɧɟɧɢɟ ɜɨɡɦɨɠɧɵɯ ɭɥɨɜɨɜ ɞɥɹ 

ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɭɫɥɨɜɢɣ, ɍɨɥɬɟɪ [Walter, 1976] ɪɚɫɫɦɚɬɪɢɜɚɥ ɛɢɨɦɚɫɫɭ ɤɚɤ 

ɧɟɩɪɟɪɵɜɧɭɸ ɮɭɧɤɰɢɸ ɜɪɟɦɟɧɢ B = B(t). ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɟɦɭ, ɪɟɲɢɜ ɭɪɚɜɧɟɧɢɟ 

ɒɟɮɟɪɚ dB/Bdt = r(1 – B/K) – qE ɨɬɧɨɫɢɬɟɥɶɧɨ ȼ ɢ ɜɵɩɨɥɧɢɜ ɧɟɨɛɯɨɞɢɦɵɟ  
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ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɨɥɭɱɢɬɶ: 

 

ɝɞɟ Bi–1, Bi – ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɝɨɞɚ i. 

ɉɟɪɜɨɟ ɫɥɚɝɚɟɦɨɟ ɜ ɩɪɢɜɟɞɟɧɧɨɦ ɭɪɚɜɧɟɧɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɰɟɧɤɭ 

ɭɥɨɜɚ ɩɪɢ ɪɚɜɧɨɜɟɫɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɨɝɞɚ ɤɚɤ ɜɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ ɨɩɪɟɞɟɥɹɟɬ 

ɨɬɤɥɨɧɟɧɢɟ ɜɨɡɦɨɠɧɨɝɨ ɭɥɨɜɚ ɨɬ ɪɚɜɧɨɜɟɫɧɨɝɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɢ 

ɡɧɚɤɚ ɢɡɦɟɧɟɧɢɣ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɡɚ ɝɨɞ. 

Ɇɨɞɢɮɢɤɚɰɢɹ ɒɧɸɬɟ [Schnute, 1977; Schnute, 1979] ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɛɚɡɟ 

ɦɨɞɟɥɢ ɒɟɮɟɪɚ, ɨɞɧɚɤɨ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɩɪɢɦɟɧɢɦ ɢ ɤ ɛɨɥɟɟ ɫɥɨɠɧɵɦ 

ɦɨɞɟɥɹɦ. ȿɫɥɢ ɡɚɩɢɫɚɬɶ ɦɨɞɟɥɶ ɒɟɮɟɪɚ ɜ ɬɟɪɦɢɧɚɯ ɭɥɨɜɚ ɧɚ ɭɫɢɥɢɟ ɢ 

ɩɪɨɢɧɬɟɝɪɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɨɟ ɜɵɪɚɠɟɧɢɟ dU/dt = rU(1 – U/qK) – qEU ɜ 

ɩɪɟɞɟɥɚɯ i ≤ t ≤ i + 1, ɦɨɠɧɨ ɨɬ ɧɟɩɪɟɪɵɜɧɨɣ ɦɨɞɟɥɢ ɩɟɪɟɣɬɢ ɤ ɞɢɫɤɪɟɬɧɨɣ ɫ 

ɲɚɝɨɦ 1 ɝɨɞ: 

 

ɝɞɟ  – ɫɪɟɞɧɢɣ ɭɥɨɜ ɧɚ ɭɫɢɥɢɟ ɜ ɝɨɞ i. 

Ɉɩɪɟɞɟɥɢɜ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ ɫɜɹɡɶ ɦɟɠɞɭ ɫɪɟɞɧɟɝɨɞɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 

ɭɥɨɜɚ ɧɚ ɭɫɢɥɢɟ ɢ ɡɧɚɱɟɧɢɹɦɢ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ ɧɚɱɚɥɟ ɝɨɞɨɜɵɯ ɢɧɬɟɪɜɚɥɨɜ, 

ɒɧɸɬɟ ɩɨɥɭɱɢɥ ɫɥɟɞɭɸɳɢɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ 

ɭɪɚɜɧɟɧɢɹ: 

 

 

Ɇɨɞɟɥɶ Ȼɚɬɬɟɪɜɨɪɬɚ ɢ ɗɧɞɪɸ [Butterworth, Andrew, 1984] ɜ ɢɡɜɟɫɬɧɨɦ 

ɫɦɵɫɥɟ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɩɨɞɯɨɞɚ ɒɧɸɬɟ ɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɭɪɚɜɧɟɧɢɣ: 
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ɝɞɟ Bi, Bi + 1 – ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɧɚ ɧɚɱɚɥɨ i ɢ (i + 1) ɝɨɞɚ;  – ɫɪɟɞɧɹɹ 

ɜɟɥɢɱɢɧɚ ɭɥɨɜɚ ɧɚ ɭɫɢɥɢɟ ɜ i-ɦ ɝɨɞɭ. ɉɨɞɫɬɚɜɥɹɹ ɜ ɩɟɪɜɨɟ ɭɪɚɜɧɟɧɢɟ ɜɦɟɫɬɨ 

G(B) ɜɵɪɚɠɟɧɢɹ G(B) = rB(1 – B/K) ɢɥɢ G(B) = rB(1 – lnB/lnK) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 

ɞɢɧɚɦɢɱɟɫɤɢɟ ɜɟɪɫɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɨɞɟɥɟɣ ɒɟɮɟɪɚ ɢ Ɏɨɤɫɚ. 

Ⱦɪɭɝɭɸ ɜɟɪɫɢɸ ɩɨɞɯɨɞɚ ɒɧɸɬɟ ɩɪɟɞɥɨɠɢɥɢ Ȼɚɛɚɹɧ ɢ Ʉɢɡɧɟɪ [Babayan, 

Kizner, 1988], ɢɫɩɨɥɶɡɨɜɚɜ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɨɝɨ ɭɪɚɜɧɟɧɢɹ ɫɢɫɬɟɦɵ ɫɨɨɬɧɨɲɟɧɢɟ 

Bi + 1 = (Ui + 1 + Ui)/2q, ɱɬɨ ɩɪɢɞɚɥɨ ɦɨɞɟɥɢ ɧɟɤɨɬɨɪɵɟ ɧɨɜɵɟ ɫɜɨɣɫɬɜɚ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɩɨɡɜɨɥɢɥɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɞɭɪɭ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɪɟɚɥɢɡɨɜɚɧ ɜ ɩɪɨɝɪɚɦɦɟ Combi. 

Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ ɨɫɧɨɜɵ. ȼ ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɝɪɚɦɦɟ Combi 4.0 

ɪɟɚɥɢɡɨɜɚɧɚ ɩɪɨɰɟɞɭɪɚ ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɨɛɳɟɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɥɨɜɚ 

(ɈȾɍ) ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ. ɉɪɨɝɪɚɦɦɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɬɟɯ 

ɫɢɬɭɚɰɢɹɯ, ɤɨɝɞɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɝɧɨɡɚ ɈȾɍ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ II ɭɪɨɜɧɸ (ɉɪɢɥɨɠɟɧɢɟ 1 ɤ ɩɪɢɤɚɡɭ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ 

ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 6 ɮɟɜɪɚɥɹ 2015 ɝ. № 104): 

«II ɭɪɨɜɟɧɶ: Ⱦɨɫɬɭɩɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ 

ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɰɟɧɢɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɢ ɈȾɍ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ. 

Ɇɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɞɚɧɧɨɦ ɭɪɨɜɧɟ: 

ɢɫɬɨɪɢɱɟɫɤɢɟ ɪɹɞɵ ɭɥɨɜɨɜ ɢ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ɢɥɢ 

ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɢɥɢɣ)».  

ɇɚɡɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɨɛɹɡɚɧɨ ɫɜɨɢɦ ɩɪɨɢɫɯɨɠɞɟɧɢɟɦ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦɭ 

ɩɨɞɯɨɞɭ ɤ ɨɛɨɫɧɨɜɚɧɢɸ ɈȾɍ, ɫɨɱɟɬɚɸɳɟɦɭ ɜ ɫɟɛɟ ɩɪɢɧɰɢɩɵ 

ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɜ ɭɩɪɚɜɥɟɧɢɢ ɪɵɛɨɥɨɜɫɬɜɨɦ, ɷɥɟɦɟɧɬɵ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ 

ɨɩɬɢɦɢɡɚɰɢɢ ɫɬɪɚɬɟɝɢɣ ɭɩɪɚɜɥɟɧɢɹ (MSE – management strategy evaluation), ɚ 

ɬɚɤɠɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɤɨɧɰɟɩɰɢɢ MSY (maximum sustainable yield) ɜ ɟɟ 

ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ (ɪɢɫ. II.1.1.1). 

Ⱥɥɝɨɪɢɬɦɨɦ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɷɬɚɩɵ 

ɨɛɨɫɧɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ɈȾɍ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɢɤɚɡɨɦ № 104, ɜɤɥɸɱɚɹ 
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ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ 

ɞɥɹ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɢ ɞɢɧɚɦɢɤɢ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ «ɡɚɩɚɫ–ɩɪɨɦɵɫɟɥ», 

ɨɰɟɧɤɭ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ 

(ɉɊɉ), ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 

ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɢ ɭɥɨɜɚ ɫ ɡɚɞɚɧɧɨɣ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɫɬɶɸ. ɉɪɨɰɟɞɭɪɚ, ɬɟɦ ɧɟ 

ɦɟɧɟɟ, ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ 

ɬɪɟɛɭɟɬ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢɧɹɬɢɹ ɨɫɨɡɧɚɧɧɨɝɨ, ɜɡɜɟɲɟɧɧɨɝɨ ɪɟɲɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɛɨɪɚ «ɧɚɢɥɭɱɲɟɝɨ» ɜɚɪɢɚɧɬɚ ɪɚɫɱɟɬɨɜ. 

   

Ɋɢɫ. II.1.1.1. Ʉɨɧɰɟɩɬɭɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ  
ɤ ɨɛɨɫɧɨɜɚɧɢɸ ɈȾɍ 

 

ȼ ɬɟɤɭɳɟɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ Combi ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɟɯ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ: 

1) ɦɨɞɟɥɢ ɒɟɮɟɪɚ [Schaefer, 1954], ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɥɨɝɢɫɬɢɱɟɫɤɨɦ ɡɚɤɨɧɟ 

ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ: 

dB/dt = rB (1 – B/K) – qEB; 

2) ɦɨɞɟɥɢ Ɏɨɤɫɚ [Fox, 1970], ɜ ɤɨɬɨɪɨɣ ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ 

ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ ɡɚɦɟɧɟɧɚ ɧɚ ɮɭɧɤɰɢɸ Ƚɨɦɩɟɪɰɚ [Gompertz, 1825], ɱɬɨ 

 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ 
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ɩɪɢɜɨɞɢɬ ɤ ɧɟɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɦɵɫɥɚ ɨɬ 

ɜɟɥɢɱɢɧɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ: 

dB/dt = rB (–ln (B/K)) – qEB ; 

3) ɨɛɨɛɳɟɧɧɨɣ ɦɨɞɟɥɢ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ [Pella, Tomlinson, 1969], ɜ 

ɤɨɬɨɪɨɣ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ ɩɪɢɧɹɬɨ ɭɪɚɜɧɟɧɢɟ Ɋɢɱɚɪɞɫɚ 

[Richards, 1959], ɱɬɨ ɩɪɢɞɚɟɬ ɦɨɞɟɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ ɢ 

ɩɨɡɜɨɥɹɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɰɟɥɨɟ ɫɟɦɟɣɫɬɜɨ ɤɪɢɜɵɯ ɭɫɬɨɣɱɢɜɨɝɨ ɭɥɨɜɚ:  

dB/dt = rB (1 – (B/K)a) – qEB, 

ɝɞɟ ȼ – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ; r – ɦɝɧɨɜɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ; К – ɭɪɚɜɧɨɜɟɲɟɧɧɚɹ ɛɢɨɦɚɫɫɚ ɞɟɜɫɬɜɟɧɧɨɝɨ ɡɚɩɚɫɚ 

(ɟɦɤɨɫɬɶ ɫɪɟɞɵ); q – ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ; E – ɜɟɥɢɱɢɧɚ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɭɫɢɥɢɹ.  

ɋɬɚɰɢɨɧɚɪɧɵɟ (ɪɚɜɧɨɜɟɫɧɵɟ) ɜɟɪɫɢɢ ɞɚɧɧɵɯ ɦɨɞɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɩɪɨɝɪɚɦɦɨɣ ɞɥɹ ɨɰɟɧɤɢ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ, ɞɢɧɚɦɢɱɟɫɤɢɟ 

ɜɟɪɫɢɢ – ɞɥɹ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɛɭɞɭɳɢɯ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ «ɡɚɩɚɫ–ɩɪɨɦɵɫɟɥ». 

Ʉɚɤ ɛɵɥɨ ɭɩɨɦɹɧɭɬɨ ɜɵɲɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɞɚɧɧɵɟ 

ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɢɥɢɣ ɢ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ 

ɭɫɢɥɢɹ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɤɚɱɟɫɬɜɨɦ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜɨ ɦɧɨɝɨɦ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɞɟɤɜɚɬɧɨɫɬɶ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɨɰɟɧɨɤ ɈȾɍ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɢ 

ɩɨɞɝɨɬɨɜɤɟ ɞɚɧɧɵɯ ɞɥɹ ɚɧɚɥɢɡɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ 

ɫɬɚɧɞɚɪɬɢɡɚɰɢɸ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɫ ɰɟɥɶɸ 

«ɨɬɮɢɥɶɬɪɨɜɵɜɚɧɢɹ» ɮɚɤɬɨɪɨɜ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɜɟɥɢɱɢɧɨɣ ɡɚɩɚɫɚ. ɉɪɨɰɟɞɭɪɚ 

ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɨɛɵɱɧɨ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 

ɫɨɛɨɣ ɫɨɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɚɧɚɥɢɡɚ, ɜ ɱɚɫɬɧɨɫɬɢ 

ɫ ɩɨɦɨɳɶɸ ɨɛɨɛɳɟɧɧɵɯ ɥɢɧɟɣɧɵɯ ɦɨɞɟɥɟɣ (GLM – generalized linear models). 

 



186 
 

II.1.2. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɨɪɝɚɧɢɡɨɜɚɧ ɜ ɜɢɞɟ ɪɹɞɚ ɜɤɥɚɞɨɤ, ɤɚɠɞɚɹ ɢɡ 

ɤɨɬɨɪɵɯ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɨɣ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɞɟɣɫɬɜɢɣ ɧɚ 

ɩɪɟɞɵɞɭɳɟɣ ɜɤɥɚɞɤɟ. ȼɚɠɧɨ: ɜ ɬɟɤɭɳɟɣ ɜɟɪɫɢɢ ɉɄ Combi ɪɟɚɥɢɡɨɜɚɧɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɨɣ R, ɫɪɟɞɫɬɜɚɦɢ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɜɵɩɨɥɧɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɨɩɰɢɣ ɩɪɨɝɪɚɦɦɵ; ɩɨɥɧɵɣ ɧɚɛɨɪ ɨɩɰɢɣ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɩɚɤɟɬɚ R (ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨ ɱɟɪɟɡ ɫɚɣɬ www.cran.r-project.org).  

Ȼɥɨɤ-ɫɯɟɦɚ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɪɚɫɱɟɬɧɨɣ 

ɩɪɨɰɟɞɭɪɵ Combi, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. II.1.2.1. 
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Ɋɢɫ. II.1.2.1. Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɨɰɟɞɭɪɵ Combi 

 
 

ȼɤɥɚɞɤɚ «Ⱦɚɧɧɵɟ» 

ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɝɪɭɡɤɢ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ, 

ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɚɧɚɥɢɡɟ. 

Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ 

 

Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ 

Ⱦɢɚɝɧɨɫɬɢɤɚ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ  
(ɧɟɮɨɪɦɚɥɶɧɵɣ ɚɧɚɥɢɡ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɨɞɟɥɢ, ɚɧɚɥɢɡ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɲɢɛɨɤ) 

Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ 

Ɉɰɟɧɤɚ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɚɛɨɪɚ ɉɊɉ 

 

Ⱦɢɚɝɧɨɫɬɢɤɚ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ: ɨɰɟɧɤɚ  ɪɢɫɤɚ ɢ 
ɞɪɭɝɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ ɨɬɨɛɪɚɧɧɵɯ 

ɉɊɉ 

Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɉɊɉ 

 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɚɛɥɢɰɵ ɪɟɲɟɧɢɣ 

ɉɪɨɝɧɨɡ FSBi + k 

 

Ɉɰɟɧɤɚ ɈȾɍi + k 
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Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɜɧɟɲɧɟɝɨ ɮɚɣɥɚ ɫ ɩɨɦɨɳɶɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ: Ɇɟɧɸ: Ɏɚɣɥ → Ɉɬɤɪɵɬɶ. ȼ ɨɬɤɪɵɜɚɸɳɟɦɫɹ 

ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɡɚɝɪɭɠɚɟɦɵɣ ɮɚɣɥ. Ɏɚɣɥ ɞɚɧɧɵɯ ɞɨɥɠɟɧ 

ɛɵɬɶ ɨɮɨɪɦɥɟɧ ɜ ɬɟɤɫɬɨɜɨɦ ɮɨɪɦɚɬɟ (ɪɚɫɲɢɪɟɧɢɟ .txt – ɪɟɤɨɦɟɧɞɭɟɦɨɟ 

ɩɪɢɥɨɠɟɧɢɟ Ȼɥɨɤɧɨɬ (Notepad)) ɢ ɫɨɞɟɪɠɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɚɧɚɥɢɡɚ 

ɢɧɮɨɪɦɚɰɢɸ ɜ ɜɢɞɟ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ, 

ɜɟɥɢɱɢɧɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɢ ɜɟɥɢɱɢɧɵ ɨɛɳɟɝɨ ɜɵɥɨɜɚ, ɨɬɧɟɫɟɧɧɵɯ ɤ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɝɨɞɭ ɧɚɛɥɸɞɟɧɢɣ. ȼɚɠɧɨ: ɱɢɫɥɨ ɫɬɪɨɤ, ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ 

ɩɨɞ ɪɚɡɞɟɥɵ ɋɉɊȺȼɄȺ ɢ ɊȺɁɆȿɊɇɈɋɌɖ, ɞɨɥɠɧɨ ɨɫɬɚɜɚɬɶɫɹ ɮɢɤɫɢɪɨɜɚɧɧɵɦ 

(ɫɦ. ɨɛɪɚɡɟɰ ɨɮɨɪɦɥɟɧɢɹ ɮɚɣɥɚ ɧɢɠɟ); ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɞɨɥɠɟɧ ɛɵɬɶ 

ɧɟɩɪɟɪɵɜɧɵɦ; ɜ ɤɨɧɰɟ ɮɚɣɥɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɭɫɬɵɯ ɫɬɪɨɤ. Ɉɛɪɚɡɟɰ 

ɨɮɨɪɦɥɟɧɢɹ ɮɚɣɥɚ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. II.1.2.2. 

 

Ɋɢɫ. II.1.2.2. Ɉɛɪɚɡɟɰ ɨɮɨɪɦɥɟɧɢɹ ɮɚɣɥɚ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 
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ȼɢɡɭɚɥɢɡɚɰɢɹ ɢɫɯɨɞɧɵɯ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɠɚɬɢɟɦ 

ɨɞɧɨɣ ɢɡ ɤɧɨɩɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ. ɉɨ ɜɵɛɨɪɭ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɢɚɝɪɚɦɦɚɯ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɪɟɦɟɧɧɚɹ 

ɞɢɧɚɦɢɤɚ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ɤɧɨɩɤɚ U = f(t)), ɜɟɥɢɱɢɧɵ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ɤɧɨɩɤɚ E = f(t)) ɢ ɫɤɚɬɬɟɪ ɬɨɱɟɤ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɣ 

ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɥɨɜɨɦ ɧɚ ɭɫɢɥɢɟ ɢ ɫɨɛɫɬɜɟɧɧɨ ɭɫɢɥɢɟɦ (ɤɧɨɩɤɚ U = f(E)) 

(ɪɢɫ. II.1.2.3). 

Ɂɞɟɫɶ ɫɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɧɢɦɚɬɟɥɶɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ 

ɫɬɪɭɤɬɭɪɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɨɛɥɟɦɵ 

ɧɟɚɞɟɤɜɚɬɧɨɫɬɢ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɨɰɟɧɨɤ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɤɚɡɵɜɚɸɬɫɹ 

ɫɜɹɡɚɧɧɵɦɢ ɧɟ ɫ ɞɟɮɟɤɬɚɦɢ ɦɨɞɟɥɟɣ ɤɚɤ ɬɚɤɨɜɵɯ, ɚ ɫ ɞɟɮɟɤɬɚɦɢ ɞɚɧɧɵɯ 

[Hilborn, 1979]. ɉɨɞɨɛɧɨɝɨ ɪɨɞɚ ɩɪɨɛɥɟɦɵ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɨɬɫɭɬɫɬɜɢɢ ɞɨɫɬɚɬɨɱɧɨɣ «ɤɨɧɬɪɚɫɬɧɨɫɬɢ» ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ, ɬ.ɟ. ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɜɵɪɚɠɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜɟɥɢɱɢɧɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɧɚ ɮɨɧɟ ɢɡɦɟɧɟɧɢɣ 

ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ, ɱɬɨɛɵ ɪɹɞɵ ɧɚɛɥɸɞɟɧɢɣ ɨɯɜɚɬɵɜɚɥɢ 

ɩɟɪɢɨɞɵ, ɤɨɝɞɚ ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɧɚɯɨɞɢɬɫɹ ɤɚɤ ɧɢɠɟ ɭɪɨɜɧɹ BMSY, ɬɚɤ ɢ ɜɵɲɟ 

ɧɟɝɨ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɚɥɢ ɫɟɝɦɟɧɬɵ ɞɚɧɧɵɯ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɯ ɜɨɡɪɚɫɬɚɧɢɟ 

ɢɧɞɟɤɫɨɜ ɨɛɢɥɢɹ [ICES, 2012]. Ɉɞɧɚ ɢɡ ɩɪɨɛɥɟɦɧɵɯ, ɧɨ, ɤ ɫɨɠɚɥɟɧɢɸ, 

ɞɨɫɬɚɬɨɱɧɨ ɬɢɩɢɱɧɵɯ ɫɢɬɭɚɰɢɣ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɫɢɥɶɧɨ ɫɦɟɳɟɧɧɵɦ ɨɰɟɧɤɚɦ 

ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ, ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɪɚɛɨɬɟ ɫ ɞɚɧɧɵɦɢ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɦɢ 

ɩɨɫɬɨɹɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɩɪɢ ɫɬɨɥɶ ɠɟ ɩɨɫɬɨɹɧɧɨɦ 

ɫɧɢɠɟɧɢɢ ɭɥɨɜɚ ɧɚ ɭɫɢɥɢɟ (one-way-trip). ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ, ɞɥɹ ɚɧɚɥɢɡɚ ɫɬɟɩɟɧɢ 

ɫɦɟɳɟɧɧɨɫɬɢ ɨɰɟɧɨɤ ɫɱɢɬɚɟɬɫɹ ɩɨɥɟɡɧɵɦ (ɢ ɞɚɠɟ ɨɛɹɡɚɬɟɥɶɧɵɦ) ɩɪɨɜɟɫɬɢ 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ ɧɚ ɢɦɢɬɚɰɢɨɧɧɵɯ ɧɚɛɨɪɚɯ ɞɚɧɧɵɯ, ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɧɚ 

ɨɫɧɨɜɟ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ 

ɩɪɨɰɟɞɭɪɵ [Hilborn, Walters, 1992]. 
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Ɋɢɫ. II.1.2.3. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «Ⱦɚɧɧɵɟ» 

 

ɉɪɨɝɪɚɦɦɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜɯɨɞɧɵɯ 

ɞɚɧɧɵɯ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɩɟɪɟɩɢɫɵɜɚɧɢɸ ɦɚɫɫɢɜɨɜ, 

ɩɟɪɟɞɚɜɚɟɦɵɯ ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɨɞɭɥɢ. ɂɡɦɟɧɟɧɧɵɟ ɞɚɧɧɵɟ 

ɦɨɝɭɬ ɛɵɬɶ ɡɚɩɢɫɚɧɵ ɜ ɮɚɣɥ ɫ ɩɨɦɨɳɶɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ: Ɇɟɧɸ: 

ɋɨɯɪɚɧɢɬɶ (ɞɚɧɧɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɮɚɣɥ ɫ ɩɪɟɠɧɢɦ ɢɦɟɧɟɦ) ɥɢɛɨ Ɇɟɧɸ: 

ɋɨɯɪɚɧɢɬɶ ɤɚɤ (ɞɚɧɧɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɧɨɜɵɣ ɮɚɣɥ ɫ ɢɦɟɧɟɦ, ɡɚɞɚɜɚɟɦɵɦ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ). 

ȼɤɥɚɞɤɚ «Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ» 

ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɛɨɪɚ ɢ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ɦɨɞɟɥɢ, ɧɚɢɥɭɱɲɢɦ 

ɨɛɪɚɡɨɦ ɨɩɢɫɵɜɚɸɳɟɣ ɧɚɛɥɸɞɟɧɧɵɟ ɞɚɧɧɵɟ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɤɪɢɬɟɪɢɟɦ ɞɥɹ 

ɜɵɛɨɪɚ ɦɨɞɟɥɢ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ 

ɜɟɥɢɱɢɧɚɦɢ U ɢ ȿ, ɨɬɨɛɪɚɠɚɟɦɵɟ ɩɪɢ ɪɚɫɤɪɵɬɢɢ ɜɤɥɚɞɤɢ ɜ ɟɟ ɜɟɪɯɧɟɦ ɥɟɜɨɦ 

ɭɝɥɭ (ɪɢɫ. II.1.2.4). ȼɚɠɧɨ: ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ 
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ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɪɭɲɟɧɢɟ ɢɫɯɨɞɧɵɯ ɩɪɟɞɩɨɫɵɥɨɤ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɚ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɚɧɚɥɢɡɚ ɢɦɟɸɳɟɝɨɫɹ 

ɧɚɛɨɪɚ ɞɚɧɧɵɯ. 

 

Ɋɢɫ. II.1.2.4. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ» 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɜɟɥɢɱɢɧɨɣ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɭɫɢɥɢɹ ɢ ɭɥɨɜɨɦ ɧɚ ɟɞɢɧɢɰɭ ɭɫɢɥɢɹ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɚɞɟɤɜɚɬɧɨɣ ɦɨɞɟɥɢ ɦɨɠɟɬ 

ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  

1) ɩɨ ɩɨɥɧɨɦɭ ɧɚɛɨɪɭ ɞɚɧɧɵɯ;  

2) ɩɨ ɭɫɟɱɟɧɧɨɦɭ ɧɚɛɨɪɭ ɞɚɧɧɵɯ.  

ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɭɥɨɜɨɜ ɧɚ ɭɫɢɥɢɟ ( ) 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜɢɞɚ: 

, 

ɝɞɟ r – ɩɚɪɚɦɟɬɪ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ; q – ɤɨɷɮɮɢɰɢɟɧɬ 

ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ; U – ɧɚɛɥɸɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ 
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ɭɫɢɥɢɹ; C – ɨɛɳɢɣ ɜɵɥɨɜ; G(•) – ɩɪɨɞɭɤɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɡɚɩɚɫɚ, ɨɩɢɫɵɜɚɸɳɚɹ 

ɝɨɞɨɜɨɣ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɢ ɡɚɜɢɫɹɳɚɹ ɨɬ ɮɨɪɦɭɥɢɪɨɜɤɢ ɦɨɞɟɥɢ. 

ɉɪɨɞɭɤɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ ɢɦɟɟɬ ɜɢɞ: 

G(•) = 1 – B/K   ɞɥɹ ɦɨɞɟɥɢ ɒɟɮɟɪɚ, 

G(•) = ln(B/K)   ɞɥɹ ɦɨɞɟɥɢ Ɏɨɤɫɚ, 

G(•) = 1 – (B/K)a   ɞɥɹ ɦɨɞɟɥɢ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ, 

ɝɞɟ: B – ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ; K – ɟɦɤɨɫɬɶ ɫɪɟɞɵ (ɞɟɜɫɬɜɟɧɧɚɹ ɛɢɨɦɚɫɫɚ 

ɡɚɩɚɫɚ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ r, K, q ɢ a ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ (L), ɨɩɢɫɵɜɚɸɳɟɣ ɫɬɟɩɟɧɶ ɨɬɤɥɨɧɟɧɢɹ 

ɦɨɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɭɫɢɥɢɹ ɨɬ ɧɚɛɥɸɞɟɧɧɵɯ. ɉɪɨɝɪɚɦɦɨɣ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɪɢ ɬɚɤɢɯ ɮɭɧɤɰɢɢ: 

- ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɨɬɤɥɨɧɟɧɢɣ   , 

- ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ  ,  

- ɦɟɞɢɚɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ    , 

ɝɞɟ İi – ɨɫɬɚɬɤɢ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɟ ɤɚɤ . ɉɪɢ ɪɚɫɱɟɬɟ 

ɨɬɤɥɨɧɟɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɞɚɬɶ ɲɢɪɢɧɭ 

ɦɟɞɢɚɧɧɨɝɨ ɨɤɧɚ ɫ ɩɨɦɨɳɶɸ ɩɨɥɡɭɧɤɚ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɜ ɥɟɜɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɜɤɥɚɞɤɢ (ɪɢɫ. II.1.2.4). ȼ ɜɟɪɫɢɢ Combi 4.0 ɜɨɡɦɨɠɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɨɝɨ 

ɨɬɫɟɱɟɧɢɹ ɱɚɫɬɢ ɷɥɟɦɟɧɬɨɜ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɪɹɞɚ ɨɫɬɚɬɤɨɜ 

ɦɨɞɟɥɢ, ɪɚɧɟɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɬɨɥɶɤɨ ɞɥɹ ɪɚɫɱɟɬɚ ɚɛɫɨɥɸɬɧɨɝɨ ɦɟɞɢɚɧɧɨɝɨ 

ɨɬɤɥɨɧɟɧɢɹ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɧɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɰɟɥɟɜɵɟ ɮɭɧɤɰɢɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɫɞɟɥɚɬɶ ɨɰɟɧɤɭ ɛɨɥɟɟ ɪɨɛɚɫɬɧɨɣ, ɦɢɧɢɦɢɡɢɪɨɜɚɜ ɜɥɢɹɧɢɟ ɨɬɞɟɥɶɧɵɯ 

ɚɧɨɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɨɫɬɚɬɤɨɜ ɧɚ ɪɟɡɭɥɶɬɚɬ ɨɰɟɧɢɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ 

ɮɭɧɤɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɚɧɚɥɢɡɚ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ ɨɞɢɧɚɤɨɜɨɣ ɞɥɢɧɵ ɢ 

ɨɞɢɧɚɤɨɜɨɝɨ ɫɨɫɬɚɜɚ, ɱɬɨ ɞɟɥɚɟɬ ɢɯ ɫɪɚɜɧɟɧɢɟ ɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɵɦ. ɉɨ 

ɭɦɨɥɱɚɧɢɸ ɨɬɫɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ (ɩɨɥɡɭɧɨɤ 

ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɨɡɢɰɢɸ 0%), ɬ.ɟ. ɞɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɨɥɧɵɣ ɪɹɞ ɞɚɧɧɵɯ. 
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ȼ ɥɟɜɨɣ ɱɚɫɬɢ ɜɤɥɚɞɤɢ ɪɚɫɩɨɥɨɠɟɧɚ ɩɚɧɟɥɶ, ɝɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɧɚɱɚɥɶɧɵɟ ɢ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɢɫɤɚ ɦɢɧɢɦɭɦɚ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ r ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɪɚɜɧɵɦ 0,5 ɢɡ ɨɛɳɟɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɫ ɝɪɚɧɢɰɚɦɢ ɞɢɚɩɚɡɨɧɚ ɩɨɢɫɤɚ 

ɨɬ 0 ɞɨ 1. ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ K, ɬɚɤ ɠɟ ɤɚɤ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ 

ɞɢɚɩɚɡɨɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɛɥɸɞɟɧɧɨɦɭ ɜɵɥɨɜɭ (ɋ) ɡɚ 

ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ; ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɜ 100 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ 

ɧɢɠɧɟɣ. ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ q, ɬɚɤ ɠɟ ɤɚɤ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ 

ɞɢɚɩɚɡɨɧɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,0001; ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɭɫɬɚɧɨɜɥɟɧɚ ɪɚɜɧɨɣ 

1,0. ȼɫɟ ɷɬɢ ɡɧɚɱɟɧɢɹ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɪɟɠɢɦɟ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

ȼ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɜɤɥɚɞɤɢ ɧɚɯɨɞɢɬɫɹ ɩɚɧɟɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɛɪɚɬɶ 

ɜɢɞ ɬɟɫɬɢɪɭɟɦɨɣ ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ ɜɢɞ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ. Ɂɚɩɭɫɤ ɩɪɨɰɟɞɭɪɵ 

ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ «Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ». 

ɉɪɨɫɬɨɬɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɮɨɪɦɚɥɢɡɦɚ, ɩɨɥɨɠɟɧɧɨɝɨ ɜ ɨɫɧɨɜɭ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ, ɤ ɫɨɠɚɥɟɧɢɸ, ɧɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɬɨɥɶ ɠɟ ɩɪɨɫɬɵ ɢ 

ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ ɢɯ ɩɚɪɚɦɟɬɪɨɜ [Hilborn, Walters, 1992]. Ʉ ɧɚɫɬɨɹɳɟɦɭ 

ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɨ ɞɨɜɨɥɶɧɨ ɦɧɨɝɨ ɫɩɨɫɨɛɨɜ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɚɥɝɨɪɢɬɦɵ ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ 

ɤɜɚɞɪɚɬɨɜ, ɦɟɬɨɞɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ, ɚ ɬɚɤɠɟ ɛɚɣɟɫɨɜɫɤɢɣ ɩɨɞɯɨɞ 

[Rankin, Lemos, 2015]. ȼ ɩɪɨɝɪɚɦɦɟ Combi ɪɟɚɥɢɡɨɜɚɧɚ ɭɩɪɨɳɟɧɧɚɹ ɜɟɪɫɢɹ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɬɢɩɚ «ɩɱɟɥɢɧɵɣ ɪɨɣ», ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɫɟɦɟɣɫɬɜɭ 

ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɛɢɨɧɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ [Karaboga, 2005]. ɉɨɢɫɤ ɦɢɧɢɦɭɦɚ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢɮɮɭɡɢɨɧɧɵɣ ɩɪɨɰɟɫɫ. Ɍɨɱɤɢ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɚɪɚɦɟɬɪɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ, ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɧɚ 

ɨɛɥɚɫɬɶ ɩɨɢɫɤɚ: 

Θ= Θ* exp(x), x ~ N(0, ı), 
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ɝɞɟ  Θ* = (r, K, q) – ɨɰɟɧɤɚ ɜɟɤɬɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. 

ɉɪɢ ɭɫɥɨɜɢɢ L(Θ) < L(Θ*) Θ ɫɬɚɧɨɜɢɬɫɹ ɧɨɜɨɣ ɨɰɟɧɤɨɣ ɜɟɤɬɨɪɚ 

ɩɚɪɚɦɟɬɪɨɜ, ɢ ɩɪɨɰɟɞɭɪɚ ɩɨɜɬɨɪɹɟɬɫɹ. ɑɢɫɥɨ ɢɫɩɵɬɚɧɢɣ ɨɝɪɚɧɢɱɟɧɨ   ɜ ɫɥɭɱɚɟ, 

ɟɫɥɢ ɥɭɱɲɟɟ ɡɧɚɱɟɧɢɟ ɜɟɤɬɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɛɵɥɨ ɧɚɣɞɟɧɨ, ɞɢɫɩɟɪɫɢɹ 

ɩɪɨɰɟɫɫɚ ı ɩɨɧɢɠɚɟɬɫɹ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɬɪɟɛɭɟɦɚɹ ɬɨɱɧɨɫɬɶ ɩɨ 

ɡɧɚɱɟɧɢɹɦ ɩɚɪɚɦɟɬɪɨɜ. ɂɧɞɢɤɚɬɨɪɨɦ ɨɤɨɧɱɚɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨɢɫɤɚ ɦɢɧɢɦɭɦɚ 

ɫɥɭɠɢɬ ɞɨɫɬɢɠɟɧɢɟ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɢ ɩɨ ɡɧɚɱɟɧɢɸ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜɵɲɟɨɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɧɟ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɛɵɫɬɪɵɦ, ɨɧ 

ɤɪɚɣɧɟ ɩɪɨɫɬ ɜ ɪɟɚɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɫɭɳɟɫɬɜɟɧɧɵɯ 

ɩɪɟɢɦɭɳɟɫɬɜ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɨɧ ɧɟ ɬɪɟɛɭɟɬ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɤ ɧɟɝɥɚɞɤɢɦ ɰɟɥɟɜɵɦ ɮɭɧɤɰɢɹɦ. Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɜɫɟ 

ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ, ɞɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɯɨɠɞɟɧɢɟ 

ɝɥɨɛɚɥɶɧɨɝɨ, ɚ ɧɟ ɥɨɤɚɥɶɧɨɝɨ ɦɢɧɢɦɭɦɚ, ɢ ɯɚɪɚɤɬɟɪɧɨɟ ɜɪɟɦɹ ɫɯɨɞɢɦɨɫɬɢ ɤ 

ɦɢɧɢɦɭɦɭ ɫɥɚɛɨ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 

ɹɜɥɹɸɬɫɹ ɧɚɛɨɪɵ ɩɚɪɚɦɟɬɪɨɜ, ɦɢɧɢɦɢɡɢɪɭɸɳɢɟ ɤɚɠɞɭɸ ɢɡ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ, 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɩɪɨɞɭɤɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɲɢɛɨɤ 

ɩɪɨɰɟɫɫɚ, ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɨɩɢɫɵɜɚɸɳɢɟ ɧɚɛɥɸɞɟɧɢɹ. 

1) ȼɵɛɨɪ ɦɨɞɟɥɢ ɩɨ ɩɨɥɧɨɦɭ ɧɚɛɨɪɭ ɞɚɧɧɵɯ (ɜɚɪɢɚɧɬ, ɪɟɚɥɢɡɭɟɦɵɣ ɩɨ 

ɭɦɨɥɱɚɧɢɸ). Ɉɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɢ ɦɢɧɢɦɚɥɶɧɵɯ ɧɨɪɦɢɪɨɜɚɧɧɵɯ 

ɡɧɚɱɟɧɢɣ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ ɜɵɜɨɞɹɬɫɹ ɜ ɨɤɧɚɯ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɧɚ ɩɚɧɟɥɢ ɜ ɧɢɠɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɜɤɥɚɞɤɢ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɚɧɨɜɢɬɫɹ 

ɞɨɫɬɭɩɟɧ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ ȼɵɛɨɪ ɦɨɞɟɥɢ (ɪɢɫ. II.1.2.4), ɜ ɤɨɬɨɪɨɦ ɫɥɟɞɭɟɬ 

ɜɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ, ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɨɩɢɫɵɜɚɸɳɢɣ 

ɧɚɛɥɸɞɟɧɧɵɟ ɞɚɧɧɵɟ. ɇɚɢɥɭɱɲɢɦ ɫɱɢɬɚɟɬɫɹ ɬɨɬ ɜɚɪɢɚɧɬ, ɤɨɬɨɪɵɣ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. ȼɚɠɧɨ: ɧɟ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ ɜɵɯɨɞɹɬ ɧɚ ɝɪɚɧɢɰɵ ɡɚɞɚɧɧɵɯ ɞɢɚɩɚɡɨɧɨɜ ɡɧɚɱɟɧɢɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɲɢɪɢɬɶ ɞɢɚɩɚɡɨɧ ɩɨɢɫɤɚ. 

2) ȼɵɛɨɪ ɦɨɞɟɥɢ ɩɨ ɭɫɟɱɟɧɧɨɦɭ ɧɚɛɨɪɭ ɞɚɧɧɵɯ. Ɉɩɰɢɹ ɞɨɫɬɭɩɧɚ ɜ ɬɨɦ 

ɫɥɭɱɚɟ, ɟɫɥɢ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɩɪɟɜɵɲɚɟɬ 15 ɥɟɬ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɟɫɶ ɧɚɛɨɪ 
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ɞɚɧɧɵɯ ɞɟɥɢɬɫɹ ɧɚ ɞɜɟ ɩɨɞɜɵɛɨɪɤɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ɦɨɞɟɥɢ, ɚ ɞɪɭɝɚɹ – ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ. 

ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɞɥɹ ɩɟɪɜɨɣ ɩɨɞɜɵɛɨɪɤɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɢɧɞɟɤɫɨɜ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɧɚ ɡɚɞɚɧɧɭɸ 

ɩɟɪɫɩɟɤɬɢɜɭ, ɝɥɭɛɢɧɚ ɤɨɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɴɟɦɭ ɜɬɨɪɨɣ ɩɨɞɜɵɛɨɪɤɢ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ ɩɪɢ ɷɬɨɦ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬ.ɟ. ɩɪɨɰɟɞɭɪɚ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɧɞɟɤɫɨɜ ɨɩɟɪɢɪɭɟɬ ɢɡɜɟɫɬɧɵɦɢ ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ ɭɥɨɜɨɜ. Ɉɛɴɟɦ ɬɟɫɬɢɪɨɜɨɱɧɨɣ ɩɨɞɜɵɛɨɪɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɩɰɢɟɣ 

«Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɟɤɚɟɦɵɯ ɥɟɬ» ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 2 ɥɟɬ ɢ ɧɟ ɛɨɥɟɟ 1/3 ɨɬ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞɚ ɧɚɛɥɸɞɟɧɢɣ (ɪɢɫ. II.1.2.5). Ɍɟɫɬɢɪɨɜɨɱɧɚɹ 

ɩɨɞɜɵɛɨɪɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɡɧɚɱɟɧɢɣ ɭɥɨɜɚ ɧɚ 

ɭɫɢɥɢɟ ɫ ɧɚɛɥɸɞɟɧɧɵɦɢ. Ʉ ɜɵɛɨɪɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɬɨɬ ɜɚɪɢɚɧɬ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ, 

ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɨɬɤɥɨɧɟɧɢɹ (StdDev) (ɪɢɫ. II.1.2.5). 

 

Ɋɢɫ. II.1.2.5. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ»  
ɩɪɢ ɜɤɥɸɱɟɧɧɨɣ ɨɩɰɢɢ «ȼɵɛɨɪ ɦɨɞɟɥɢ» 
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ȼ ɪɹɞɟ ɫɢɬɭɚɰɢɣ ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɦɢɧɢɦɭɦɨɜ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ 

ɦɨɝɭɬ ɪɚɡɥɢɱɚɬɶɫɹ ɧɟ ɧɚɫɬɨɥɶɤɨ ɫɭɳɟɫɬɜɟɧɧɨ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɨɬɞɚɬɶ ɹɜɧɨɟ 

ɩɪɟɞɩɨɱɬɟɧɢɟ ɤɚɤɨɦɭ-ɥɢɛɨ ɨɞɧɨɦɭ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɚɫɱɟɬɚ. ȼ ɤɚɱɟɫɬɜɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɩɪɨɝɪɚɦɦɭ ɜɤɥɸɱɟɧɚ ɩɪɨɰɟɞɭɪɚ 

ɚɧɚɥɢɡɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɲɢɛɨɤ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɝɥɨɛɚɥɶɧɨɝɨ ɦɢɧɢɦɭɦɚ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ. Ɇɚɫɫɢɜɵ ɡɧɚɱɟɧɢɣ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɝɟɧɟɪɢɪɭɸɬɫɹ ɩɪɨɝɪɚɦɦɨɣ Combi, ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɫɤɪɢɩɬɚ R ɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɭ ɜ ɜɢɞɟ 

ɞɜɭɦɟɪɧɵɯ ɤɨɧɬɭɪɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɯ ɩɨɜɟɞɟɧɢɟ ɜɵɛɪɚɧɧɨɣ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɤɨɨɪɞɢɧɚɬɚɯ r–K (ɝɞɟ r – ɩɚɪɚɦɟɬɪ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ, К 

– ɟɦɤɨɫɬɶ ɫɪɟɞɵ) ɥɢɛɨ ɜ ɤɨɨɪɞɢɧɚɬɚɯ MSY–FMSY, ɢɦɟɸɳɢɯ ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɵɣ 

ɫɦɵɫɥ ɜ ɬɟɪɦɢɧɚɯ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ (ɪɢɫ. II.1.2.6). ɉɟɪɟɯɨɞ ɢɡ ɨɞɧɨɣ 

ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɜ ɞɪɭɝɭɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɫɜɹɡɚɧɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ 

ɫɨɨɬɧɨɲɟɧɢɹɦɢ: 

 

r = FMSY (Ȗ+1)/Ȗ   ɢ  

K = (MSY/FMSY) (Ȗ+1)1/Ȗ 

 

ɝɞɟ γ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɨɛɨɛɳɟɧɧɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɉɟɥɥɚ-

Ɍɨɦɥɢɧɫɨɧɚ. 
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Ɋɢɫ. II.1.2.6. ȼɤɥɚɞɤɚ «Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ» ɩɪɢ ɜɤɥɸɱɟɧɧɨɣ ɨɩɰɢɢ  
«Ⱥɧɚɥɢɡ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ» 

 

Ɉɬɨɛɪɚɠɚɟɦɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɲɢɛɨɤ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɪɟɞɫɬɜɨɦ 

ɜɢɡɭɚɥɶɧɨɝɨ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɜɵɪɚɠɟɧɧɨɫɬɢ ɧɚɣɞɟɧɧɵɯ 

ɦɢɧɢɦɭɦɨɜ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ, ɨɬ ɤɨɬɨɪɨɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚɜɢɫɢɬ ɫɬɟɩɟɧɶ 

ɞɨɜɟɪɢɹ ɤ ɪɚɫɱɟɬɧɵɦ ɨɰɟɧɤɚɦ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ. ȼɚɠɧɨ: ɨɩɰɢɹ «Ⱥɧɚɥɢɡ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ» ɞɨɫɬɭɩɧɚ ɩɪɢ ɧɚɥɢɱɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɚɤɟɬɚ R ɧɚ 

ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɩɪɨɰɟɞɭɪɵ, ɹɜɥɹɸɬɫɹ «ɧɚɢɥɭɱɲɢɦɢ» ɥɢɲɶ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ 

ɫɦɵɫɥɟ, ɬ.ɟ. ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 

ɞɚɧɧɵɯ ɷɦɩɢɪɢɱɟɫɤɢɦ. ɉɨɫɤɨɥɶɤɭ ɷɦɩɢɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɵɱɧɨ ɡɚɲɭɦɥɟɧɵ 

(ɢɧɨɝɞɚ ɫɢɥɶɧɨ), ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɫɦɟɳɟɧɧɵɦɢ. ȼ ɷɬɨɣ ɫɜɹɡɢ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨɛɵ ɨɧɢ ɭɤɥɚɞɵɜɚɥɢɫɶ ɜ 

ɛɢɨɥɨɝɢɱɟɫɤɢ ɩɪɚɜɞɨɩɨɞɨɛɧɵɟ ɞɢɚɩɚɡɨɧɵ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
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ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɪɵɛ ɜɡɚɢɦɨɫɜɹɡɚɧɵ [Beverton, Holt, 1959; Charnov, 1993]. ɗɬɨ 

ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɛɟɞɢɬɶɫɹ ɜ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ ɨɰɟɧɨɤ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɧɚ 

ɨɫɧɨɜɟ ɢɯ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɩɨɩɭɥɹɰɢɨɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. ȼ 

ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɷɬɨ ɤɚɫɚɟɬɫɹ ɫɤɨɪɨɫɬɢ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ (r), 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɤɨɬɨɪɨɣ ɫɨɩɪɹɠɟɧɵ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦɢ 

ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɩɪɨɛɥɟɦɚɦɢ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɬɚɛɥ. II.1.2.1, ɫɨɫɬɚɜɥɟɧɧɚɹ 

Ⱥɦɟɪɢɤɚɧɫɤɢɦ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɨɛɳɟɫɬɜɨɦ (American Fisheries Society) ɢ 

ɪɚɧɠɢɪɭɸɳɚɹ ɩɨɩɭɥɹɰɢɢ ɪɵɛ ɩɨ ɩɪɢɡɧɚɤɭ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. ȼ ɬɚɛɥɢɰɟ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ 

ɪɨɫɬɚ ɫɨɨɬɧɟɫɟɧ ɫ ɧɟɤɨɬɨɪɵɦɢ ɞɪɭɝɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. 
 

Ɍɚɛɥɢɰɚ II.1.2.1. ɋɨɨɬɧɨɲɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɩɨɩɭɥɹɰɢɹɯ ɪɵɛ 
ɪɚɡɥɢɱɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ [Musick, 1999] 

 

ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɡɚɩɚɫɚ ȼɵɫɨɤɚɹ ɋɪɟɞɧɹɹ ɇɢɡɤɚɹ 
Ɉɱɟɧɶ 
ɧɢɡɤɚɹ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ 
(r), ɝɨɞ–1   

> 0,5 0,16–0,50 0,05–0,15 < 0,05 

ɋɤɨɪɨɫɬɶ ɥɢɧɟɣɧɨɝɨ ɪɨɫɬɚ (k, 
ɩɚɪɚɦɟɬɪ ɭɪ-ɧɢɹ Ȼɟɪɬɚɥɚɧɮɮɢ), ɝɨɞ–1 > 0,3 0,16–0,30 0,05–0,15 < 0,05 

ɉɥɨɞɨɜɢɬɨɫɬɶ, ɝɨɞ–1 > 10 000 100–1000 10–100 < 10 

ȼɨɡɪɚɫɬ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ, ɥɟɬ < 1 2–4 5–10 > 10 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ, ɥɟɬ 1–3 4–10 11–30 > 30 

 

ȼɤɥɚɞɤɚ «Ɉɰɟɧɤɚ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ» 

ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɥɟɜɵɯ ɢ ɝɪɚɧɢɱɧɵɯ ɨɪɢɟɧɬɢɪɨɜ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɳɟɧɢɹ ɨ ɪɚɜɧɨɜɟɫɧɨɦ ɫɨɫɬɨɹɧɢɢ ɡɚɩɚɫɚ. 

ȼ ɨɫɧɨɜɭ ɨɩɪɟɞɟɥɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɨɠɟɧɚ ɤɨɧɰɟɩɰɢɹ MSY ɢ 

ɩɪɢɧɰɢɩɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɝɨ ɩɨɞɯɨɞɚ. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɉɨɫɬɪɨɢɬɶ 

ɝɪɚɮɢɤ» (ɪɢɫ. II.1.2.7) ɜ ɰɟɧɬɪɟ ɜɤɥɚɞɤɢ ɨɬɪɢɫɨɜɵɜɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ 

ɩɪɢɛɚɜɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɨɬ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɵɛɪɚɧɧɨɣ 

ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ. Ɉɪɞɢɧɚɬɚ ɦɚɤɫɢɦɭɦɚ ɤɪɢɜɨɣ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɜɵɥɨɜɚ (MSY). Ⱥɛɫɰɢɫɫɚ ɦɚɤɫɢɦɭɦɚ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɥɢɱɢɧɟ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɟɦɩ 

ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ 
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ɜɵɥɨɜɚ (BMSY). ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɦɨɞɟɥɢ ɒɟɮɟɪɚ ɜɟɥɢɱɢɧɚ BMSY 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ BMSY = K/2, ɤ ɦɨɞɟɥɢ Ɏɨɤɫɚ – ɤɚɤ BMSY = K/e, ɤ ɦɨɞɟɥɢ 

ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ – ɤɚɤ BMSY = K/a1/(a–1), ɝɞɟ ɚ – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɜ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ. Ɂɧɚɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɜɵɥɨɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ FMSY = 

MSY / BMSY, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ – ɤɚɤ EMSY = 

MSY / (q · BMSY), ɜ ɫɢɥɭ ɩɪɢɧɹɬɨɝɨ ɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɨɞɟɥɹɯ ɞɨɩɭɳɟɧɢɹ ɨ ɫɜɹɡɢ 

ɦɟɠɞɭ ɷɬɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: F = q · E. 

 

 

Ɋɢɫ. II.1.2.7. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «Ɉɰɟɧɤɚ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ» 
 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɰɟɥɟɜɨɣ ɨɪɢɟɧɬɢɪ ɩɨ ɛɢɨɦɚɫɫɟ (Btr) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 

ɭɪɨɜɧɟ BMSY, ɝɪɚɧɢɱɧɵɣ ɨɪɢɟɧɬɢɪ (Blim) – ɧɚ ɭɪɨɜɧɟ 0,1 BMSY. ɐɟɥɟɜɵɟ ɢ 

ɝɪɚɧɢɱɧɵɟ ɨɪɢɟɧɬɢɪɵ ɩɨ ɩɪɨɦɵɫɥɨɜɨɦɭ ɭɫɢɥɢɸ (Etr ɢ Elim) ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (Ftr ɢ Flim) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɭɪɨɜɧɟ EMSY ɢ FMSY. 
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ɉɚɧɟɥɶ «ɇɚɫɬɪɨɣɤɚ ɨɪɢɟɧɬɢɪɨɜ», ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ ɧɢɠɧɟɦ ɥɟɜɨɦ ɭɝɥɭ 

ɜɤɥɚɞɤɢ (ɪɢɫ. II.1.2.7), ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɨɡɦɨɠɧɨɫɬɶ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɢɧɹɬɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ ɨɪɢɟɧɬɢɪɨɜ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ «ɡɚɩɚɫ–ɩɪɨɦɵɫɟɥ». ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɰɟɥɟɜɨɝɨ 

ɨɪɢɟɧɬɢɪɚ ɩɨ ɛɢɨɦɚɫɫɟ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɩɰɢɢ: Btr = BMSY; Btr = B0.1 

(ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ B0.1 = 0,55 K) ɢ Btr = BMSY + ıBt, ɝɞɟ ıB – ɫɬɚɧɞɚɪɬɧɚɹ 

ɨɲɢɛɤɚ ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, t – ɤɨɷɮɮɢɰɢɟɧɬ ɋɬɶɸɞɟɧɬɚ ɞɥɹ 

ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ P = 0,90. Ⱥɧɚɥɨɝɢɱɧɵɟ ɨɩɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɰɟɥɟɜɨɝɨ ɨɪɢɟɧɬɢɪɚ ɩɨ ɩɪɨɦɵɫɥɨɜɨɦɭ ɭɫɢɥɢɸ Etr. ȼ ɫɢɥɭ ɨɱɟɜɢɞɧɨɣ ɫɜɹɡɢ 

ɦɟɠɞɭ ɩɨɤɚɡɚɬɟɥɹɦɢ E ɢ F ɢɡɦɟɧɟɧɢɟ ɰɟɥɟɜɨɝɨ ɨɪɢɟɧɬɢɪɚ ɩɨ ɩɪɨɦɵɫɥɨɜɨɦɭ 

ɭɫɢɥɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɪɚɫɱɟɬɭ ɨɪɢɟɧɬɢɪɚ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ Ftr. Ƚɪɚɧɢɱɧɵɣ ɨɪɢɟɧɬɢɪ ɩɨ ɛɢɨɦɚɫɫɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ ɤɚɤ 

ɧɟɤɨɬɨɪɚɹ ɡɚɞɚɧɧɚɹ ɞɨɥɹ ɜɟɥɢɱɢɧɵ BMSY.  

ȼɤɥɚɞɤɚ «ɉɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ» 

ɗɬɚ ɜɤɥɚɞɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɜɵɛɨɪɚ ɢ ɧɚɫɬɪɨɣɤɢ ɩɪɚɜɢɥɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ (ɉɊɉ), ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɢ ɜɟɥɢɱɢɧɵ ɈȾɍ. ɉɨɥɶɡɨɜɚɬɟɥɸ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɦɟɠɞɭ ɞɜɭɦɹ ɤɚɬɟɝɨɪɢɹɦɢ ɉɊɉ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɪɚɡɥɢɱɧɵɦ ɩɨɞɯɨɞɚɦ ɤ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɪɵɛɨɥɨɜɫɬɜɚ: 

ɤɨɧɫɟɪɜɚɬɢɜɧɨɦɭ ɢ ɚɞɚɩɬɢɜɧɨɦɭ (ɪɢɫ. II.1.2.8). Ʉɨɧɫɟɪɜɚɬɢɜɧɵɟ ɉɊɉ ɹɜɥɹɸɬɫɹ 

ɧɟɡɨɧɚɥɶɧɵɦɢ ɢ ɨɩɟɪɢɪɭɸɬ ɨɞɧɢɦ ɨɪɢɟɧɬɢɪɨɦ ɭɩɪɚɜɥɟɧɢɹ Ftr = const ɜɨ ɜɫɟɦ 

ɞɢɚɩɚɡɨɧɟ ɜɨɡɦɨɠɧɵɯ ɢɡɦɟɧɟɧɢɣ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ. Ⱥɞɚɩɬɢɜɧɵɟ ɉɊɉ 

ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɜɹɡɶ ɦɟɠɞɭ ɛɢɨɦɚɫɫɨɣ ɡɚɩɚɫɚ 

ɢ ɭɩɪɚɜɥɹɟɦɵɦ ɩɚɪɚɦɟɬɪɚɦɢ ɫɢɫɬɟɦɵ «ɡɚɩɚɫ–ɩɪɨɦɵɫɟɥ», ɜɵɬɟɤɚɸɳɭɸ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɢɡ ɩɪɢɧɰɢɩɨɜ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɜ ɭɩɪɚɜɥɟɧɢɢ ɩɪɨɦɵɫɥɨɦ. 
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Ɋɢɫ. II.1.2.8. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «ɉɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ»  
(ɜɤɥɸɱɟɧɚ ɨɩɰɢɹ «Ʉɨɧɫɟɪɜɚɬɢɜɧɵɟ ɉɊɉ») 

 

Ⱥɞɚɩɬɢɜɧɵɟ ɉɊɉ ɨɛɪɚɳɚɸɬɫɹ ɤ ɞɜɭɦ ɮɭɧɤɰɢɹɦ, ɡɚɞɚɸɳɢɦ ɡɚɜɢɫɢɦɨɫɬɶ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɨɬ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ: ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɨɣ 

[Ȼɚɛɚɹɧ, 2000] ɢ ɥɨɝɢɫɬɢɱɟɫɤɨɣ [Ȼɚɛɚɹɧ, 2004] (ɪɢɫ. II.1.2.9).  

 

Ɋɢɫ. II.1.2.9. ȼɢɞ ɮɭɧɤɰɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɉɊɉ: ɤɭɫɨɱɧɨ-
ɥɢɧɟɣɧɚɹ (ɫɥɟɜɚ) ɢ ɥɨɝɢɫɬɢɱɟɫɤɚɹ (ɫɩɪɚɜɚ)  

 
ɉɨ ɭɦɨɥɱɚɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɚɹ ɮɭɧɤɰɢɹ (ɪɢɫ. II.1.2.10), 

ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɪɢɟɧɬɢɪɚɦɢ 

ɭɩɪɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɚ ɩɪɟɞɵɞɭɳɟɣ ɜɤɥɚɞɤɟ. Ʉɭɫɨɱɧɨ-

ɥɢɧɟɣɧɨɟ ɉɊɉ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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ɧɚ ɨɬɪɟɡɤɟ B < αBtr    -    Frec = 0, 

ɧɚ ɨɬɪɟɡɤɟ 0 ≤ B ≤ Btr ɩɪɢ –1 ≤ α < 0 -  , 

ɧɚ ɨɬɪɟɡɤɟ αBtr ≤ B ≤ Btr ɩɪɢ 0 ≤ α < 1  -   

ɧɚ ɨɬɪɟɡɤɟ B > Btr  -     Frec = Ftr,  

ɝɞɟ Frec ɢ Ftr – ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɢ ɰɟɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ; B ɢ Btr – ɬɟɤɭɳɟɟ ɢ ɰɟɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɡɚɩɚɫɚ; α – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ. Ʉɨɷɮɮɢɰɢɟɧɬ α ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ –1 ɞɨ 1, ɱɬɨ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɡɚɞɚɧɢɹ ɝɪɚɧɢɱɧɨɝɨ ɨɪɢɟɧɬɢɪɚ ɩɨ ɛɢɨɦɚɫɫɟ Blim. ȼ ɩɪɟɞɟɥɶɧɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ α = 

–1, ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɉɊɉ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɡɨɧɚɥɶɧɵɦ, ɬ.ɟ. ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɟ 

ɡɧɚɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (Frec) ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɢ ɧɟ ɡɚɜɢɫɹɳɢɦ 

ɨɬ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ. 

 

Ɋɢɫ. II.1.2.10. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «ɉɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ»  
(ɜɤɥɸɱɟɧɚ ɨɩɰɢɹ «Ʌɢɧɟɣɧɨ-ɤɭɫɨɱɧɚɹ ɮɭɧɤɰɢɹ») 

 
Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɵɛɨɪɨɦ ɹɜɥɹɟɬɫɹ ɧɟɥɢɧɟɣɧɨɟ (ɥɨɝɢɫɬɢɱɟɫɤɨɟ) ɩɪɚɜɢɥɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ (ɪɢɫ. II.1.2.11). Ƚɥɚɜɧɨɟ ɟɝɨ ɞɨɫɬɨɢɧɫɬɜɨ ɡɚɤɥɸɱɚɟɬɫɹ 
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ɜ ɬɨɦ, ɱɬɨ, ɛɭɞɭɱɢ ɞɜɭɯɡɨɧɚɥɶɧɵɦ, ɨɧɨ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɝɪɚɧɢɱɧɨɦ ɨɪɢɟɧɬɢɪɟ ɩɨ 

ɛɢɨɦɚɫɫɟ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɧɭɸ ɫɬɟɩɟɧɶ ɡɚɳɢɳɟɧɧɨɫɬɢ 

ɡɚɩɚɫɚ ɜ ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ ɡɧɚɱɟɧɢɣ ɛɢɨɦɚɫɫɵ. Ʉɨɧɤɪɟɬɧɵɣ ɜɢɞ ɮɭɧɤɰɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ ɩɚɪɚɦɟɬɪɚɦɢ: ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɮɨɪɦɵ (α) ɢ ɩɨɥɨɠɟɧɢɟɦ 

ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ (ȕ, ɝɞɟ ɩɚɪɚɦɟɬɪ ȕ ɜɵɪɚɠɟɧ ɜ ɞɨɥɹɯ ɨɬ ɰɟɥɟɜɨɝɨ ɨɪɢɟɧɬɢɪɚ ɩɨ 

ɛɢɨɦɚɫɫɟ Btr). Ʌɨɝɢɫɬɢɱɟɫɤɨɟ ɉɊɉ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɧɚ ɨɬɪɟɡɤɟ 0 ≤ B ≤ ȕ · Btr  -  , 

ɧɚ ɨɬɪɟɡɤɟ ȕ · Btr < B ≤ Btr  -     

ɧɚ ɨɬɪɟɡɤɟ B > Btr  -   Frec = Ftr,  
ɝɞɟ Frec – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɪɨɜɟɧɶ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ α ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ α ≥ 1 ɢ ɧɟ ɨɝɪɚɧɢɱɟɧ ɫɜɟɪɯɭ, ɤɨɷɮɮɢɰɢɟɧɬ 

ȕ ɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0 ≤ ȕ ≤ 1. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɨɝɭɬ ɧɚɫɬɪɚɢɜɚɬɶɫɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɰɟɥɹɯ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɪɟɡɭɥɶɬɚɬɢɜɧɨɣ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɦɵɫɥɨɦ. 

 

Ɋɢɫ. II.1.2.11. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «ɉɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ»  
(ɜɤɥɸɱɟɧɚ ɨɩɰɢɹ «Ʌɨɝɢɫɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ») 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɰɟɥɟɜɨɝɨ ɨɪɢɟɧɬɢɪɚ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (ɜɵɩɚɞɚɸɳɢɣ 

ɫɩɢɫɨɤ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɜɤɥɚɞɤɢ) (ɪɢɫ. II.1.2.10, II.1.2.11). 

ȼ ɩɪɟɞɵɞɭɳɟɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ ɧɚɛɨɪ ɨɩɰɢɣ ɉɊɉ, ɩɨɞɥɟɠɚɳɢɯ 

ɬɟɫɬɢɪɨɜɚɧɢɸ ɧɚ ɩɪɟɞɦɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ, ɮɨɪɦɢɪɨɜɚɥɫɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜɪɭɱɧɭɸ, ɡɚ ɫɱɟɬ ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ 

ɮɭɧɤɰɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɟɝɨ ɮɨɪɦɭ. ȼ ɜɟɪɫɢɢ 4.0 ɷɬɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɹɟɬɫɹ, 

ɨɞɧɚɤɨ ɞɨɩɨɥɧɟɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɚɧɚɥɢɡɨɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɉɊɉ ɜɨ ɜɫɟɦ 

ɜɨɡɦɨɠɧɨɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ (ɪɟɚɥɢɡɭɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ 

«Ɉɩɬɢɦɢɡɚɰɢɹ ɉɊɉ»). ȼ ɤɚɱɟɫɬɜɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ:  

ɫɪɟɞɧɢɣ ɭɥɨɜ ɧɚ ɩɪɨɝɧɨɡɧɨɦ ɨɬɪɟɡɤɟ ɜɪɟɦɟɧɢ; 

ɫɪɟɞɧɹɹ ɛɢɨɦɚɫɫɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ ɧɚ ɩɪɨɝɧɨɡɧɨɦ ɝɨɪɢɡɨɧɬɟ; 

ɫɪɟɞɧɹɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɭɥɨɜɨɜ ɧɚ ɩɪɨɝɧɨɡɧɨɦ ɝɨɪɢɡɨɧɬɟ;   

ɪɢɫɤ ɫɧɢɠɟɧɢɹ ɛɢɨɦɚɫɫɵ ɧɢɠɟ ɫɪɟɞɧɟɣ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɟ. 

ɉɪɨɰɟɞɭɪɚ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɢɦɟɧɢɦɚ ɤ ɨɛɟɢɦ ɮɭɧɤɰɢɹɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ 

ɞɥɹ ɡɚɞɚɧɢɹ ɮɨɪɦɵ ɉɊɉ: ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɨɣ ɢ ɥɨɝɢɫɬɢɱɟɫɤɨɣ. Ƚɥɭɛɢɧɚ 

ɩɪɨɝɧɨɡɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɨɜɥɟɧɚ ɪɚɜɧɨɣ 5 ɝɨɞɚɦ, ɧɨ ɦɨɠɟɬ 

ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ (ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 20 ɥɟɬ). ȼɚɠɧɨ: ɞɥɹ 

ɞɜɭɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɤ ɚɧɚɥɢɡɭ ɩɪɢɜɥɟɤɚɸɬɫɹ 

ɫɪɟɞɫɬɜɚ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R, ɨɩɰɢɹ ɞɨɫɬɭɩɧɚ ɩɪɢ ɧɚɥɢɱɢɢ 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɚɤɟɬɚ R ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɉɪɨɰɟɞɭɪɚ ɨɬɵɫɤɢɜɚɟɬ ɬɚɤɢɟ ɧɚɛɨɪɵ ɩɚɪɚɦɟɬɪɨɜ ɢɫɩɨɥɶɡɭɟɦɵɯ ɮɭɧɤɰɢɣ, 

ɩɪɢ ɤɨɬɨɪɵɯ ɤɚɤɨɣ-ɥɢɛɨ ɢɡ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɬɢɦɚɥɟɧ, 

ɧɚɩɪɢɦɟɪ, ɦɚɤɫɢɦɚɥɟɧ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɭɥɨɜ: 

 

ɢɥɢ ɦɢɧɢɦɚɥɶɧɚ ɦɟɠɝɨɞɨɜɚɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɭɥɨɜɚ 
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Ɋɢɫ. II.1.2.12. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «ɉɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ»  
(ɜɤɥɸɱɟɧɚ ɨɩɰɢɹ «Ɉɩɬɢɦɢɡɚɰɢɹ ɉɊɉ» ɞɥɹ ɥɢɧɟɣɧɨ-ɤɭɫɨɱɧɨɣ ɮɭɧɤɰɢɢ) 

 

 

Ɋɢɫ. II.1.2.13. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «ɉɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ»  
(ɜɤɥɸɱɟɧɚ ɨɩɰɢɹ «Ɉɩɬɢɦɢɡɚɰɢɹ ɉɊɉ» ɞɥɹ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ) 
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Ʉɚɠɞɵɣ ɢɡ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜɚɪɢɚɧɬɨɜ ɩɪɚɜɢɥɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ ɡɚɧɨɫɢɬɫɹ ɜ ɫɩɢɫɨɤ ɉɊɉ, ɩɨɞɥɟɠɚɳɢɯ ɞɚɥɶɧɟɣɲɟɦɭ 

ɬɟɫɬɢɪɨɜɚɧɢɸ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ ɉɊɉ», 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɧɢɠɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɜɤɥɚɞɤɢ. ɂɫɤɥɸɱɟɧɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ 

ɜɚɪɢɚɧɬɨɜ ɉɊɉ ɢɡ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɩɢɫɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ 

«ɍɞɚɥɢɬɶ ɉɊɉ».  

ȼɤɥɚɞɤɚ «Ʉɨɷɮɮɢɰɢɟɧɬɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ» 

ɉɪɢ ɨɬɤɪɵɬɢɢ ɧɚ ɜɤɥɚɞɤɭ ɩɨɞɚɟɬɫɹ ɫɩɢɫɨɤ ɉɊɉ, ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɢ ɮɨɪɦɢɪɭɟɬɫɹ ɬɚɛɥɢɰɚ ɪɟɲɟɧɢɣ, ɜ ɤɨɬɨɪɭɸ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɡɚɧɨɫɹɬɫɹ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ. Ɂɚɩɭɫɤ ɩɪɨɰɟɞɭɪɵ 

ɪɚɫɱɟɬɚ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ ɪɟɲɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ «Ɉɰɟɧɤɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ» (ɪɢɫ. II.1.2.14).   

 

Ɋɢɫ. II.1.2.14. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «Ʉɨɷɮɮɢɰɢɟɧɬɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ» 

 
Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɧɚ ɡɚɞɚɧɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ. ɉɨ ɭɦɨɥɱɚɧɢɸ 

ɩɪɨɝɧɨɡɧɵɣ ɝɨɪɢɡɨɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɵɦ 5 ɝɨɞɚɦ, ɧɨ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ɉɪɨɝɧɨɡ ɫɬɪɨɢɬɫɹ ɞɥɹ ɜɫɟɯ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɮɢɝɭɪɢɪɭɸɳɢɯ ɜ 
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ɫɩɢɫɤɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɨɪɢɟɧɬɢɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɩɰɢɹɦɢ ɉɊɉ. 

ɇɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɚɧɚɥɢɡɚ ɫɬɚɬɢɫɬɢɤɚ ɩɪɨɝɧɨɡɧɵɯ ɨɰɟɧɨɤ ɧɚɛɢɪɚɟɬɫɹ ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɦɟɧɹɟɬɫɹ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɚ, ɨɩɟɪɢɪɭɸɳɚɹ ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɨɫɬɚɬɤɨɜ (ɨɬɤɥɨɧɟɧɢɣ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɭɥɨɜɨɜ ɧɚ 

ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ, ɩɪɟɞɫɤɚɡɵɜɚɟɦɵɯ ɜɵɛɪɚɧɧɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ 

ɦɨɞɟɥɶɸ, ɨɬ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 

ɫɨɫɬɨɹɧɢɟɦ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ «ɡɚɩɚɫ–ɩɪɨɦɵɫɟɥ»). ɉɪɢ ɪɚɫɱɟɬɟ ɨɫɬɚɬɤɨɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ, ɨɩɢɫɚɧɧɵɣ ɜɵɲɟ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɨɣ ɨɩɰɢɟɣ ɹɜɥɹɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɬɤɨɜ ɛɟɡ ɚɧɚɥɢɡɚ ɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɉɛɳɟɟ ɱɢɫɥɨ ɮɨɪɦɢɪɭɟɦɵɯ ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɨɥɢɱɟɫɬɜɨɦ ɪɟɚɥɢɡɚɰɢɣ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ (ɡɧɚɱɟɧɢɟ, ɡɚɞɚɧɧɨɟ ɩɨ 

ɭɦɨɥɱɚɧɢɸ, ɫɨɫɬɚɜɥɹɟɬ 10 000). 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɉɊɉ, ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ8: ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɱɢɫɥɨ ɥɟɬ, ɩɨɬɪɟɛɧɵɯ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɞɨ ɭɪɨɜɧɹ Btr; 

ɫɪɟɞɧɹɹ ɛɢɨɦɚɫɫɚ ɧɚ ɩɪɨɝɧɨɡɟ: ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ 

ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, ɨɫɪɟɞɧɟɧɧɨɟ ɩɨ ɱɢɫɥɭ ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ ɢ ɝɥɭɛɢɧɟ 

ɩɪɨɝɧɨɡɧɨɝɨ ɝɨɪɢɡɨɧɬɚ; 

ɫɪɟɞɧɢɣ ɭɥɨɜ ɧɚ ɩɪɨɝɧɨɡɟ: ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ 

ɭɥɨɜɚ, ɨɫɪɟɞɧɟɧɧɨɟ ɩɨ ɱɢɫɥɭ ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ ɢ ɝɥɭɛɢɧɟ ɩɪɨɝɧɨɡɧɨɝɨ 

ɝɨɪɢɡɨɧɬɚ; 

ɛɢɨɦɚɫɫɚ ɩɪɨɝɧɨɡɧɚɹ ɤ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ: ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 

ɫɪɟɞɧɟɣ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɤ ɫɪɟɞɧɟɣ ɛɢɨɦɚɫɫɟ ɡɚ ɩɟɪɢɨɞ 

ɧɚɛɥɸɞɟɧɢɣ, ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɜɵɛɪɚɧɧɨɣ ɦɨɞɟɥɢ;  

                                                           
8 ȿɫɥɢ ɧɚ ɩɪɨɝɧɨɡɧɨɦ ɝɨɪɢɡɨɧɬɟ ɡɚɩɚɫ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɭɪɨɜɧɹ Btr, ɩɪɨɝɪɚɦɦɚ ɜɵɜɨɞɢɬ ɜ 

ɢɬɨɝɨɜɭɸ ɬɚɛɥɢɰɭ ɜɦɟɫɬɨ ɢɫɬɢɧɧɨɣ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɞɚɧɧɭɸ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɫɬɶ ɩɪɨɝɧɨɡɚ. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɜɟɥɢɱɢɬɶ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ. Ɉɰɟɧɤɭ ɜɪɟɦɟɧɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɤɨɪɪɟɤɬɧɨɣ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧɚ ɧɟ ɦɟɧɹɟɬɫɹ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɝɨɪɢɡɨɧɬɚ ɩɪɨɝɧɨɡɚ. 
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ɭɥɨɜ ɩɪɨɝɧɨɡɧɵɣ ɤ ɪɟɬɪɨɫɩɟɤɬɢɜɟ: ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟɝɨ 

ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɭɥɨɜɚ ɤ ɫɪɟɞɧɟɦɭ ɭɥɨɜɭ, ɩɨɥɭɱɟɧɧɨɦɭ ɡɚ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ; 

ɜɟɪɨɹɬɧɨɫɬɶ B ɩɪɨɝɧɨɡɧɨɟ < Blim: ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɨɥɹ ɛɭɬɫɬɪɟɩ-

ɜɵɛɨɪɨɤ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɝɧɨɡɢɪɭɟɦɚɹ ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɨɤɚɡɵɜɚɟɬɫɹ ɧɢɠɟ 

ɝɪɚɧɢɱɧɨɝɨ ɨɪɢɟɧɬɢɪɚ, ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɜɵɛɨɪɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 

ɩɪɨɝɧɨɡɧɨɦ ɝɨɪɢɡɨɧɬɟ;  

ɜɟɪɨɹɬɧɨɫɬɶ ɋ ɩɪɨɝɧɨɡɧɵɣ < ɋmin: ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɨɥɹ ɛɭɬɫɬɪɟɩ-

ɜɵɛɨɪɨɤ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɜɵɥɨɜ ɨɤɚɡɵɜɚɟɬɫɹ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɜɵɥɨɜɚ, ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɜɵɛɨɪɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 

ɩɪɨɝɧɨɡɧɨɦ ɝɨɪɢɡɨɧɬɟ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ 

ȼɵɛɨɪ ɉɊɉ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɩɪɚɜɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɤɥɚɞɤɢ (ɪɢɫ. II.1.2.14), 

ɢɡ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɨɞɧɭ ɢɡ ɨɩɰɢɣ, ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɬɟɤɭɳɢɦ ɰɟɥɹɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ 

ɦɚɤɫɢɦɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɧɢɦɚɟɦɨɣ ɫɯɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ. 

ȼɤɥɚɞɤɚ «Ɉɛɨɫɧɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɈȾɍ» 

ɋɨɞɟɪɠɢɬ ɞɜɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɜɤɥɚɞɤɢ: «ɉɪɨɝɧɨɡ ɛɢɨɦɚɫɫɵ ɢ ɭɥɨɜɨɜ» 

ɢ «Ɋɟɡɭɥɶɬɚɬɵ».  

ɇɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɜɤɥɚɞɤɟ «ɉɪɨɝɧɨɡ ɛɢɨɦɚɫɫɵ ɢ ɭɥɨɜɨɜ» ɩɨ ɧɚɠɚɬɢɢ 

ɤɧɨɩɤɢ «ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ» ɨɬɪɢɫɨɜɵɜɚɟɬɫɹ ɞɢɧɚɦɢɤɚ ɚɧɚɥɢɡɢɪɭɟɦɨɣ 

ɫɢɫɬɟɦɵ «ɡɚɩɚɫ–ɩɪɨɦɵɫɟɥ» (ɪɢɫ. II.1.2.15). Ɉɬɨɛɪɚɠɚɟɦɚɹ ɧɚ ɞɢɚɝɪɚɦɦɟ 

ɞɢɧɚɦɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɜɭɦɹ ɫɟɝɦɟɧɬɚɦɢ: ɢɡɦɟɧɟɧɢɹɦɢ ɮɚɤɬɢɱɟɫɤɢɯ ɭɥɨɜɨɜ ɢ 

ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɣ ɦɨɞɟɥɶɸ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɜ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɢ 

ɩɪɨɝɧɨɡɧɵɦɢ ɨɰɟɧɤɚɦɢ ɜɵɥɨɜɚ (= ɈȾɍ) ɢ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɧɚ ɡɚɞɚɧɧɭɸ 

ɩɟɪɫɩɟɤɬɢɜɭ. Ƚɥɭɛɢɧɚ ɩɪɨɝɧɨɡɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ ɪɚɜɧɚ 5 ɝɨɞɚɦ, ɧɨ 

ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɤɧɟ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ.  
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Ɋɢɫ. II.1.2.15. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «Ɉɛɨɫɧɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɈȾɍ». 
Ⱥɤɬɢɜɢɡɢɪɨɜɚɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɜɤɥɚɞɤɚ «ɉɪɨɝɧɨɡ ɛɢɨɦɚɫɫɵ ɢ ɭɥɨɜɨɜ» 

 
ɉɪɢ ɜɤɥɸɱɟɧɧɨɣ ɨɩɰɢɢ «Ⱦɨɛɚɜɢɬɶ ɲɭɦ» (ɪɢɫ. II.1.2.15) 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɫɥɭɱɚɣɧɨɦ ɜɚɪɶɢɪɨɜɚɧɢɢ 

ɝɨɞɨɜɨɝɨ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɧɚ ɩɪɨɝɧɨɡɧɨɦ ɝɨɪɢɡɨɧɬɟ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɞɨɛɚɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɚɹ 

ɩɟɪɟɦɟɧɧɚɹ, ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɚɪɚɦɟɬɪɵ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɚɧɚɥɢɡɚ ɨɬɤɥɨɧɟɧɢɣ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɭɫɢɥɢɹ ɨɬ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɜ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ. 

ɉɪɢ «ɡɚɲɭɦɥɟɧɢɢ» ɞɢɧɚɦɢɤɢ ɩɪɨɝɪɚɦɦɚ, ɩɨɦɢɦɨ ɬɨɱɟɱɧɵɯ ɩɪɨɝɧɨɡɧɵɯ 

ɡɧɚɱɟɧɢɣ ɈȾɍ, ɝɟɧɟɪɢɪɭɟɬ ɢɧɬɟɪɜɚɥɶɧɵɟ ɨɰɟɧɤɢ (ɪɢɫ. II.1.2.15). Ƚɪɚɧɢɰɵ 

ɢɧɬɟɪɜɚɥɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɨɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ ɈȾɍ 

ɩɨɩɚɞɚɥɨ ɜɧɭɬɪɶ ɢɧɬɟɪɜɚɥɚ ɫ 90%-ɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɩɰɢɹ, ɜɤɥɸɱɟɧɧɚɹ ɜ ɜɟɪɫɢɸ ɩɪɨɝɪɚɦɦɵ Combi 4.0, 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɚɧɚɥɢɡɨɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɨɞɟɥɢ (ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɚ ɩɨɫɥɟ 

ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ»). Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ 
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ɫɨɫɬɚɜɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɥɢɹɧɢɢ ɡɧɚɱɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ (r, 

K ɢ q) ɧɚ ɩɪɨɝɧɨɡɧɵɟ ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɢ ɭɥɨɜɚ. ȼ ɨɛɥɚɫɬɢ ɦɚɥɵɯ 

ɩɪɢɪɚɳɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɨɞɟɥɢ ɦɨɠɟɬ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶɫɹ 

ɤɚɤ ɱɚɫɬɧɚɹ ɩɪɨɢɡɜɨɞɧɚɹ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɩɟɪɟɦɟɧɧɨɣ ɩɨ ɩɚɪɚɦɟɬɪɚɦ [Miller, 

1974; ɋɬɪɚɲɤɪɚɛɚ, Ƚɧɚɭɤ, 1989]. ȼ ɪɚɫɱɟɬɧɨɣ ɩɪɨɰɟɞɭɪɟ ɩɚɪɚɦɟɬɪɚɦ ɡɚɞɚɟɬɫɹ 

ɩɪɢɪɚɳɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ±5–50% ɨɬ ɢɫɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ (ɩɨ ɭɦɨɥɱɚɧɢɸ ±10%). 

Ɋɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɨɫɧɨɜɧɨɣ ɞɢɚɝɪɚɦɦɟ ɜɤɥɚɞɤɢ, ɧɚ ɜɪɟɦɟɧɧɨɦ 

ɢɧɬɟɪɜɚɥɟ, ɨɬɧɨɫɹɳɟɦɫɹ ɤ ɩɪɨɝɧɨɡɧɨɦɭ ɩɟɪɢɨɞɭ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɚɪɚɦɟɬɪɵ, 

ɜɚɪɶɢɪɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢɜɨɞɢɬ ɤ ɧɚɢɛɨɥɶɲɟɦɭ ɪɚɡɛɪɨɫɭ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ 

ɨɰɟɧɨɤ, ɬɪɟɛɭɸɬ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɩɪɢ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ɦɨɞɟɥɢ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɜɤɥɚɞɤɚ «Ɋɟɡɭɥɶɬɚɬɵ» ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɰɢɮɪɨɜɨɝɨ 

ɜɵɜɨɞɚ ɨɰɟɧɨɤ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɢ ɭɥɨɜɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɪɚɫɱɟɬɨɜ (ɪɢɫ. 

II.1.2.16). 

 

Ɋɢɫ. II.1.2.16. ȼɧɟɲɧɢɣ ɜɢɞ ɜɤɥɚɞɤɢ «Ɉɛɨɫɧɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɈȾɍ». 
Ⱥɤɬɢɜɢɡɢɪɨɜɚɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɜɤɥɚɞɤɚ «Ɋɟɡɭɥɶɬɚɬɵ» 
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ȼ ɧɢɠɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɜɤɥɚɞɤɢ ɪɚɫɩɨɥɨɠɟɧɚ ɤɧɨɩɤɚ «ɋɨɯɪɚɧɢɬɶ ɜ ɮɚɣɥ» 

(ɪɢɫ. II.1.2.16-II.1.2.17), ɩɪɢ ɧɚɠɚɬɢɢ ɤɨɬɨɪɨɣ ɜɵɡɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, ɝɞɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɞɚɬɶ ɢɦɹ ɮɚɣɥɚ ɞɥɹ ɡɚɩɢɫɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɞɟɣɫɬɜɢɣ ɩɪɨɝɪɚɦɦɚ 

ɮɨɪɦɢɪɭɟɬ ɞɜɚ ɮɚɣɥɚ ɫ ɨɞɢɧɚɤɨɜɵɦ ɢɦɟɧɟɦ, ɧɨ ɫ ɪɚɡɧɵɦɢ ɪɚɫɲɢɪɟɧɢɹɦɢ. ȼ 

ɮɚɣɥ ɫ ɪɚɫɲɢɪɟɧɢɟɦ *.jpeg ɡɚɩɢɫɵɜɚɟɬɫɹ ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ ɞɢɚɝɪɚɦɦɚ, ɜ ɮɚɣɥ ɫ 

ɪɚɫɲɢɪɟɧɢɟɦ *.txt – ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɚɧɚɥɢɡɟ ɦɨɞɟɥɢ, 

ɩɪɢɦɟɧɹɟɦɨɝɨ ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ (ɪɢɫ. 

II.1.2.17). 

 

Ɋɢɫ. II.1.2.17. Ɉɛɪɚɡɟɰ ɮɚɣɥɚ ɡɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɚɥɢɡɚɰɢɢ  
ɩɪɨɝɪɚɦɦɵ Combi 4.0 
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II.1.3. Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɉK Combi 4.0 ɩɪɢɦɟɧɹɥɫɹ ɞɥɹ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɨɤɭɧɹ ɦɨɪɹ ɂɪɦɢɧɝɟɪɚ, 

ɱɟɪɧɨɝɨ ɩɚɥɬɭɫɚ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ, ɡɚɩɚɫɚ ɱɟɪɧɨɝɨ ɩɚɥɬɭɫɚ ȼɨɫɬɨɱɧɨ-

ɋɚɯɚɥɢɧɫɤɨɣ ɩɨɞɡɨɧɵ Ɉɯɨɬɫɤɨɝɨ ɦɨɪɹ ɢ ɤ ɡɚɩɚɫɚɦ ɱɟɪɧɨɝɨ ɢ ɛɟɥɨɤɨɪɨɝɨ 

ɩɚɥɬɭɫɚ ɡɚɩɚɞɧɨ-ɛɟɪɢɧɝɨɜɨɦɨɪɫɤɨɣ ɩɨɞɡɨɧɵ. Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɢɜɚɧɢɹ ɡɚɩɚɫɨɜ 

ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɪɟɞɫɬɚɜɥɹɥɢɫɶ ɧɚ ɪɚɛɨɱɢɯ ɝɪɭɩɩɚɯ ICES. 

 

 

ɊȺɋɑȿɌ ɁȺɉȺɋȺ ɋ ɉɈɆɈɓɖɘ ɆɈȾȿɅɂ COMBI ɇȺ ɉɊɂɆȿɊȿ  
ɈɄɍɇə-ɄɅɘȼȺɑȺ ɆɈɊə ɂɊɆɂɇȽȿɊȺ 

 

ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɪɹɞɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɨɮɢɰɢɚɥɶɧɚɹ ɫɬɚɬɢɫɬɢɤɚ ɭɥɨɜɨɜ ɡɚ 1996-2014 ɝɝ., ɚ ɬɚɤɠɟ ɨɰɟɧɤɢ ɭɥɨɜɚ ɧɚ 

ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (CPUE – ɬ/ɱɚɫ ɬɪɚɥɟɧɢɹ), ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɨɫɫɢɣɫɤɢɯ ɪɵɛɨɥɨɜɧɵɯ ɫɭɞɨɜ.  

Ɏɚɣɥ, ɫɨɞɟɪɠɚɳɢɣ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɧɚɥɢɡɚ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ (ɪɢɫ. 

II.1.3.1): 
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Ɋɢɫ. II.1.3.1. ɉɪɢɦɟɪ ɮɚɣɥɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

ɇɚ ɪɢɫ. II.1.3.2 ɢɡɨɛɪɚɠɟɧ ɜɪɟɦɟɧɧɨɣ ɪɹɞ CPUE, ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɜ 

ɤɚɱɟɫɬɜɟ ɢɧɞɟɤɫɨɜ ɜɟɥɢɱɢɧɵ ɡɚɩɚɫɚ ɩɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɨɞɭɤɰɢɨɧɧɨɣ 

ɦɨɞɟɥɢ. 

 
Ɋɢɫ. II.1.3.2. ȼɪɟɦɟɧɧɨɣ ɪɹɞ CPUE 
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Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɩɪɨɰɟɞɭɪɵ ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, 

ɱɬɨ «ɧɚɢɥɭɱɲɟɟ» (ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɫɦɵɫɥɟ) ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɧɚɛɥɸɞɟɧɧɵɦ 

ɞɚɧɧɵɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɞɟɥɶ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ: r 

(ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ) = 0,18; K (ɟɦɤɨɫɬɶ ɫɪɟɞɵ) = 1570 ɬɵɫ. ɬ; q 

(ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ) = 0,000828; Ȗ (ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ) = 3,5. 

ɉɪɨɞɭɤɰɢɨɧɧɚɹ ɤɪɢɜɚɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. II.1.3.3. 

 
Ɋɢɫ. II.1.3.3. ɉɪɨɞɭɤɰɢɨɧɧɚɹ ɤɪɢɜɚɹ, ɫɥɟɞɭɸɳɚɹ ɢɡ ɦɨɞɟɥɢ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ  

ɩɪɢ ɧɚɣɞɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ 

 

Ɂɧɚɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɨɰɟɧɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ 

ɦɨɞɟɥɢ, ɫɨɫɬɚɜɥɹɸɬ: BMSY= 1024,6 ɬɵɫ. ɬ; MSY = 140,4 ɬɵɫ. ɬ. ȼɨɫɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɞɟɥɶɸ ɪɟɬɪɨɫɩɟɤɬɢɜɧɚɹ ɞɢɧɚɦɢɤɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ 

ɜɢɞ (ɪɢɫ. II.1.3.4): 
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Ɋɢɫ. II.1.3.4. Ɋɟɬɪɨɫɩɟɤɬɢɜɧɚɹ ɞɢɧɚɦɢɤɚ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɨɤɭɧɹ-ɤɥɸɜɚɱɚ 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɥɢɱɢɧɵ ɈȾɍ ɢɫɩɨɥɶɡɨɜɚɧɨ ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɨɟ ɉɊɉ 

(ɪɢɫ. II.1.3.5). Ɂɧɚɱɟɧɢɟ Ftarget ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 0,05, ɱɬɨ, ɤɚɤ ɫɥɟɞɭɟɬ ɢɡ 

ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 

ɫɧɢɠɟɧɢɹ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɛɢɨɦɚɫɫɵ ɞɨ ɭɪɨɜɧɹ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ 

ɧɚɛɥɸɞɟɧɧɨɝɨ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɟ, ɧɟ ɜɵɲɟ 5%. 

 
Ɋɢɫ. II.1.3.5. ɂɫɩɨɥɶɡɨɜɚɧɧɨɟ ɜ ɚɧɚɥɢɡɟ ɩɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ ɉɊɉ ɜɟɥɢɱɢɧɚ ɈȾɍ ɨɤɭɧɹ-ɤɥɸɜɚɱɚ ɦɨɪɹ 

ɂɪɦɢɧɝɟɪɚ ɧɚ 2016 ɝ. ɫɨɫɬɚɜɢɥɚ 64 ɬɵɫ. ɬ. 
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II.2. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ASPIC 7.04 (NOAA) 

Prager, 2015 

II.2.1. Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 

ȼ ɡɚɩɚɞɧɵɯ ɦɟɬɨɞɢɤɚɯ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɟɥɶ ASPIC (A Stock–

Production Model Incorporating Covariates – ɩɪɨɞɭɤɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɫ ɭɱɟɬɨɦ 

ɤɨɜɚɪɢɚɰɢɣ) [Prager, 1994], ɨɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɢ ɫɩɟɰɢɮɢɤɨɣ ɤɨɬɨɪɨɣ 

ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɢɯ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ, ɱɬɨ ɜ ɬɟɨɪɢɢ ɩɨɡɜɨɥɹɟɬ ɧɟɫɤɨɥɶɤɨ 

ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɨɰɟɧɨɤ. ɇɚ ɨɫɧɨɜɟ ɷɬɨɣ ɦɨɞɟɥɢ ɪɚɡɪɚɛɨɬɚɧ ɩɚɤɟɬ 

ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ ɧɚ ɨɫɧɨɜɟ ɩɪɨɞɭɤɰɢɨɧɧɵɯ 

ɦɨɞɟɥɟɣ. 

ȼ ɉɉɉ ASPIC ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɨɫɧɨɜɧɵɯ ɦɨɞɭɥɹ: ɦɨɞɭɥɶ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɛɳɟɧɧɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ, ɦɨɞɭɥɶ ɞɢɚɝɧɨɫɬɢɤɢ 

ɩɨɥɭɱɟɧɧɨɣ ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɧɵɣ ɦɨɞɭɥɶ. ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɩɚɤɟɬɚ ASPIC 

ɫɥɭɠɢɬ ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɭɥɨɜɨɜ ɢ ɧɟɫɤɨɥɶɤɨ (ɜ ɩɨɫɥɟɞɧɟɣ, 7-ɨɣ, ɜɟɪɫɢɢ - ɞɨ 12) 

ɪɹɞɨɜ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ [User’s Guide for ASPIC Suite …, electronic 

resource; User’s Guide for ASPIC …, electronic resource]. ɉɚɤɟɬ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɢ MSY ɢ FMSY, ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ (B1) ɜ ɧɚɱɚɥɟ ɩɟɪɢɨɞɚ 

ɧɚɛɥɸɞɟɧɢɣ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ q ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɢɧɞɟɤɫɨɜ 

ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɨɰɟɧɨɤ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ. Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɱɢɫɥɟɧɧɨɣ ɦɢɧɢɦɢɡɚɰɢɢ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜɢɞɚ (II.2.1.1), ɜ ɤɨɬɨɪɭɸ ɜɤɥɸɱɟɧɵ ɜɫɟ ɞɨɫɬɭɩɧɵɟ ɪɹɞɵ 

ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ: 

 

    
fMSYtftfMSY qBFMSYBCPUELqBFMSY ln;,lnlnminarg,;, 1,1   

(II.2.1.1) 

 

ɝɞɟ B – ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ (ɨɰɟɧɤɚ) ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ; 

FMSY – ɩɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ MSY;  



220 
 

f – ɢɧɞɟɤɫ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɭɥɨɜɨɜ ɧɚ ɭɫɢɥɢɟ; 

t – ɢɧɞɟɤɫ ɝɨɞɚ ɩɪɨɦɵɫɥɚ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɡɧɚɱɟɧɢɹ ɭɥɨɜɚ ɧɚ ɭɫɢɥɢɟ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɞɚɧɧɵɦ ɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɬɢɫɬɢɤɢ 

ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɮɥɨɬɨɜ ɢɥɢ ɬɢɩɨɜ ɨɪɭɞɢɣ ɥɨɜɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɷɬɢ ɜɟɥɢɱɢɧɵ 

ɹɜɥɹɸɬɫɹ ɫɤɨɪɟɟ ɢɧɞɟɤɫɚɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɥɨɜɚ, ɚ ɧɟ ɢɧɞɟɤɫɚɦɢ 

ɱɢɫɥɟɧɧɨɫɬɢ. ɗɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ 

ɮɚɤɬɢɱɟɫɤɢɯ ɭɥɨɜɨɜ ɧɚ ɭɫɢɥɢɹ, ɱɬɨɛɵ ɩɪɢɛɥɢɡɢɬɶ ɢɯ ɤ ɩɨɤɚɡɚɬɟɥɹɦ ɜɟɥɢɱɢɧɵ 

ɡɚɩɚɫɚ.  

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɉɉɉ ASPIC ɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɫɩɨɫɨɛ ɞɢɫɤɪɟɬɢɡɚɰɢɢ 

ɭɪɚɜɧɟɧɢɹ ɞɢɧɚɦɢɤɢ ɛɢɨɦɚɫɫɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ: ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ ɜ 

ɩɨɫɥɟɞɭɸɳɢɣ ɝɨɞ ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɨɱɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ 

ɞɢɧɚɦɢɤɢ ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɫɬɨɹɧɫɬɜɚ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɞɢɫɤɪɟɬɧɭɸ ɮɨɪɦɭ ɭɪɚɜɧɟɧɢɹ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɞɥɹ 

ɫɥɭɱɚɹ ɦɨɞɟɥɢ ɒɟɮɟɪɚ ɜ ɜɢɞɟ [Prager, 1994]: 
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(II.2.1.3) 

 

ɝɞɟ Ĳ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɦɟɠɞɭ ɢɡɦɟɪɟɧɢɹɦɢ ɡɧɚɱɟɧɢɣ 

ɛɢɨɦɚɫɫɵ, ɨɛɵɱɧɨ ɝɨɞ. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ ɷɤɫɩɨɧɟɧɬɵ ɜ ɭɪɚɜɧɟɧɢɢ (II.2.1.3) - ɜɟɥɢɱɢɧɚ 

ɛɟɡɪɚɡɦɟɪɧɚɹ: Ĳ[ɝɨɞ] × F[1/ɝɨɞ].  

Ⱦɥɹ ɦɨɞɟɥɢ Ɏɨɤɫɚ ɚɧɚɥɨɝɢɱɧɨɟ ɜɵɪɚɠɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ: 

 

 )exp()(exp MSYtMSYtt FFFBB    (II.2.1.4) 
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Ⱦɥɹ ɦɨɞɟɥɢ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɫɬɟɩɟɧɢ Ȗ 

ɭɪɚɜɧɟɧɢɟ (II.1.1.1) ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɭɪɚɜɧɟɧɢɹ Ȼɟɪɧɭɥɥɢ [Ɂɚɣɰɟɜ, ɉɨɥɹɧɢɧ, 

2001], ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɥɟɞɭɸɳɟɦɭ ɬɨɱɧɨɦɭ ɪɟɲɟɧɢɸ: 
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(II.2.1.5) 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɱɧɵɯ ɪɟɲɟɧɢɣ (II.2.1.3) - (II.2.1.5), ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ 

ɞɟɬɚɥɶɧɨ ɨɩɢɫɚɬɶ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɩɪɨɦɵɫɥɚ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɦɟɧɹɟɬ ɤɚɪɬɢɧɭ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ. 

Ȼɨɥɟɟ ɬɨɝɨ, ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɩɨɫɬɨɹɧɫɬɜɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ 

ɝɨɞɚ ɜ ɢɡɜɟɫɬɧɨɣ ɫɬɟɩɟɧɢ ɢɫɤɭɫɫɬɜɟɧɧɨ, ɩɨɷɬɨɦɭ ɜɵɛɨɪ ɛɨɥɟɟ ɩɪɨɫɬɨɝɨ ɫɩɨɫɨɛɚ 

ɞɢɫɤɪɟɬɢɡɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɡɚɦɟɧɚ ɩɪɨɢɡɜɨɞɧɨɣ ɧɚ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɨɟ 

ɨɬɧɨɲɟɧɢɟ ɜ ɢɫɯɨɞɧɵɯ ɭɪɚɜɧɟɧɢɹɯ ɞɢɧɚɦɢɤɢ, ɩɪɢɦɟɧɹɟɦɚɹ ɜ Combi, 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ. 

ȼ ɩɚɤɟɬɟ ASPIC ɩɪɟɞɭɫɦɨɬɪɟɧɨ 4 ɦɟɬɨɞɚ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ, 

ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɰɟɥɟɜɵɦɢ ɮɭɧɤɰɢɹɦɢ. 

ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ – ɷɬɨ ɦɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ, 

ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɦɢɧɢɦɢɡɚɰɢɢ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜɢɞɚ: 

 

 2,

,

lnlnln ftft

ft

fs qBCPUEwL   (II.2.1.6) 

 

ɝɞɟ wf – ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɹɞɨɜ ɢɧɞɟɤɫɨɜ 

ɱɢɫɥɟɧɧɨɫɬɢ (ɡɚɞɚɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ). 

ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɫɭɛɴɟɤɬɢɜɧɨɣ, ɩɨɫɤɨɥɶɤɭ ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 

ɜɵɛɨɪɨɦ ɜɟɫɨɜ. 
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ɋɯɨɠɭɸ ɫɬɪɭɤɬɭɪɭ ɢɦɟɟɬ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɞɥɹ ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ 

ɦɨɞɭɥɟɣ: 

 

ftft

ft

fA qBCPUEwL lnlnln ,

,

  
(II.2.1.7) 

 

Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɯɨɞɫɬɜɭ, ɦɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɦɨɞɭɥɟɣ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɥɢɲɶ ɬɟɦ, ɱɬɨ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɨɬɞɟɥɶɧɵɦ 

ɡɧɚɱɢɬɟɥɶɧɵɦ ɨɬɤɥɨɧɟɧɢɹɦ. 

Ɇɟɬɨɞ ɦɚɤɫɢɦɭɦɚ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɛɥɢɡɨɤ ɤ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ 

ɤɜɚɞɪɚɬɨɜ, ɧɨ ɭɱɢɬɵɜɚɟɬ ɪɚɡɥɢɱɧɭɸ ɞɢɫɩɟɪɫɢɸ ɨɲɢɛɤɢ ɞɥɹ ɪɚɡɧɵɯ ɪɹɞɨɜ 

CPUE, ɢɫɤɥɸɱɚɹ ɬɟɦ ɫɚɦɵɦ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɞɚɜɚɬɶ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ: 
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(II.2.1.8) 

 

Ɇɟɬɨɞ ɦɚɤɫɢɦɭɦɚ ɚɩɨɫɬɟɪɢɨɪɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɚɧɚɥɨɝɢɱɟɧ ɦɟɬɨɞɭ 

ɦɚɤɫɢɦɭɦɚ ɩɪɚɜɞɨɩɨɞɨɛɢɹ, ɧɨ ɜɤɥɸɱɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɱɥɟɧɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɚɩɪɢɨɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɟɪɨɹɬɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ.  

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɨɞɧɨɡɧɚɱɧɨɟ ɡɚɤɥɸɱɟɧɢɟ ɨ 

ɫɯɨɞɢɦɨɫɬɢ ɨɰɟɧɨɤ ɩɚɪɚɦɟɬɪɨɜ ɤ ɢɯ ɢɫɬɢɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ 

ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɧɚɛɥɸɞɟɧɢɣ. ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɨ ɭɫɥɨɜɢɟ 

ɧɟɜɵɩɨɥɧɢɦɨ. ɉɨɷɬɨɦɭ ɢ ɜɨɩɪɨɫ ɨ «ɧɚɢɥɭɱɲɟɣ» ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɭɫɥɨɜɢɹɯ 

ɨɝɪɚɧɢɱɟɧɧɨɣ ɜɵɛɨɪɤɢ ɩɨ ɫɭɳɟɫɬɜɭ ɧɟ ɪɚɡɪɟɲɢɦ. ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɨɫɬɚɟɬɫɹ ɧɚ ɭɫɦɨɬɪɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ, 

ɬ.ɟ. ɜ ɢɡɜɟɫɬɧɨɦ ɫɦɵɫɥɟ ɹɜɥɹɟɬɫɹ ɫɭɛɴɟɤɬɢɜɧɵɦ. ɉɉɉ ASPIC ɫɩɨɫɨɛɟɧ 

ɨɛɟɫɩɟɱɢɬɶ ɥɢɲɶ ɚɩɨɫɬɟɪɢɨɪɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ ɬɚɤɨɝɨ ɜɵɛɨɪɚ ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢɹ 

ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɨɰɟɧɨɤ. 
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ɉɨɦɢɦɨ ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɢ ɪɹɞɨɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ 

ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ, ASPIC, ɩɨ ɦɧɟɧɢɸ ɫɚɦɨɝɨ ɪɚɡɪɚɛɨɬɱɢɤɚ (User’s Guide for 

ASPIC …, electronic resource), ɨɛɥɚɞɚɟɬ ɟɳɟ ɞɜɭɦɹ ɩɨɥɟɡɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ: 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɭɬɫɬɪɟɩɚ ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɦɟɳɟɧɢɹ ɢ ɨɰɟɧɤɢ 

ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢ 

– ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ ɧɟ ɩɨ ɢɧɞɟɤɫɚɦ ɱɢɫɥɟɧɧɨɫɬɢ, ɚ ɩɨ 

ɭɥɨɜɚɦ, ɤɚɤ ɛɨɥɟɟ ɧɚɞɟɠɧɨɦɭ ɜɢɞɭ ɢɧɮɨɪɦɚɰɢɢ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ ɩɨ ɭɥɨɜɚɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ 

ɫɩɨɪɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ. ȼɨ-ɩɟɪɜɵɯ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɭɥɨɜɨɜ 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɪɨɦɨɡɞɤɨɣ ɩɪɨɰɟɞɭɪɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ 

(II.2.1.3) - (II.2.1.5), ɜ ɱɟɦ, ɫɨɛɫɬɜɟɧɧɨ, ɢ ɫɨɫɬɨɢɬ ɧɚɫɬɪɨɣɤɚ. ȼɨ-ɜɬɨɪɵɯ, ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɩɪɢɯɨɞɢɬɫɹ ɨɬɤɚɡɵɜɚɬɶɫɹ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɚɞɟɠɧɵɯ 

ɞɚɧɧɵɯ ɩɨ ɭɥɨɜɚɦ ɞɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɟ, 

ɩɨɫɤɨɥɶɤɭ ɪɹɞɵ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɨɞɟɥɢ, ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɜɬɨɪɨɣ 

ɪɚɡ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɟɟ ɧɚɫɬɪɨɣɤɟ. ɗɬɨ ɜɵɧɭɠɞɚɟɬ ɞɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ 

ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɹɞɵ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɨɰɟɧɤɢ ɤɨɬɨɪɨɣ 

ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɛɨɥɶɲɢɟ ɨɲɢɛɤɢ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɰɟɧɨɤ ɭɥɨɜɚ. ɉɨɷɬɨɦɭ ɛɨɥɟɟ 

ɥɨɝɢɱɧɵɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɱɢɬɚɬɶ ɭɥɨɜ ɬɨɱɧɨ ɢɡɜɟɫɬɧɵɦ ɢ ɢɫɤɚɬɶ ɬɚɤɢɟ 

ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɬɟɨɪɟɬɢɱɟɫɤɚɹ 

ɞɢɧɚɦɢɤɚ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɪɟɚɤɰɢɟɣ ɧɚ ɢɡɜɟɫɬɧɭɸ ɜɟɥɢɱɢɧɭ 

ɜɵɥɨɜɚ, ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɚ ɤ ɧɚɛɥɸɞɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ CPUE, ɤ ɱɟɦɭ ɪɚɡɪɚɛɨɬɱɢɤ 

ASPIC ɜɟɪɧɭɥɫɹ ɜ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ (User’s Guide for ASPIC Suite …, electronic 

resource). 

ȼ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ASPIC ɩɪɨɰɟɞɭɪɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 

ɡɚɩɚɫɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɨɬɞɟɥɶɧɨɦ ɦɨɞɭɥɟ ASPICP, ɜ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɸɬ ɞɚɧɧɵɟ 

ɢɡ ɦɨɞɭɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. ɉɪɢ ɷɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (F/FMSY) ɢɥɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɜɵɥɨɜɚ 

(C/MSY) ɡɚɞɚɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ȼ ɨɬɥɢɱɢɟ ɨɬ Combi ɜɨɩɪɨɫɵ ɨɛɨɫɧɨɜɚɧɢɹ 

ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ ɢ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɩɚɫɚ ɞɨɥɠɧɵ ɪɟɲɚɬɶɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜɧɟ ɩɪɨɝɪɚɦɦɵ ASPIC. ȼ 
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ɬɨ ɠɟ ɜɪɟɦɹ, ɜ ɩɪɨɝɧɨɡɧɨɦ ɦɨɞɭɥɟ ASPICP ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɭɱɟɬɚ 

ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɫɚɦɨɣ ɜɟɥɢɱɢɧɵ MSY, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɨɬɥɢɱɧɨɣ ɨɬ ɧɭɥɹ 

ɞɢɫɩɟɪɫɢɟɣ ɨɰɟɧɤɢ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɜɵɡɜɚɧɧɨɣ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɟ ɭɱɢɬɵɜɚɟɦɵɯ 

ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɶɸ ɮɚɤɬɨɪɨɜ (ɧɚɩɪɢɦɟɪ, ɤɨɥɟɛɚɧɢɹɦɢ ɩɨɩɨɥɧɟɧɢɹ). 

ȼɟɥɢɱɢɧɚ MSY't ɧɚ ɡɚɞɚɧɧɨɦ ɩɪɨɝɧɨɡɧɨɦ ɝɨɪɢɡɨɧɬɟ t ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɤ 

 

MSY't = MSYt exp (Nc – c2/2),                  (II.2.1.9) 

 

ɝɞɟ MSY – ɨɰɟɧɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɦɨɞɭɥɟ ASPIC; 

N – ɫɬɚɧɞɚɪɬɧɚɹ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ; 

ɫ – ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ, ɡɚɞɚɜɚɟɦɚɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɨ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɨɛɨɫɧɨɜɚɧɢɹ ɈȾɍ ɹɜɥɹɟɬɫɹ ɷɬɚɩ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɨɣ ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɜ ɜɟɥɢɱɢɧɭ ɈȾɍ. 

ɍɫɩɟɲɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɰɟɥɢɤɨɦ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ 

ɧɚɯɨɞɢɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɞɨɥɹ ɩɪɨɦɵɫɥɨɜɨɝɨ ɢɡɴɹɬɢɹ, ɬ.ɟ. ɨɛɳɢɣ ɞɨɩɭɫɬɢɦɵɣ 

ɭɥɨɜ. ȼ ɉɉɉ ASPIC ɷɬɚ ɡɚɞɚɱɚ ɧɟ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɢɨɪɢɬɟɬɧɵɦ ɢ ɩɨɬɨɦɭ 

ɪɟɲɚɟɬɫɹ ɮɨɪɦɚɥɶɧɨ: ɜ ɤɚɱɟɫɬɜɟ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɣɞɟɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ ɤɚɤ ɷɧɞɨɝɟɧɧɵɣ 

ɩɚɪɚɦɟɬɪ Frec = FMSY. ɉɪɢ ɷɬɨɦ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɩɪɚɜɨ ɜɦɟɫɬɨ 

FMSY ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɭɸ ɞɪɭɝɭɸ, ɷɤɡɨɝɟɧɧɭɸ (ɬ.ɟ. ɧɚɣɞɟɧɧɭɸ ɜɧɟ ɞɚɧɧɨɝɨ 

ɩɚɤɟɬɚ) ɜɟɥɢɱɢɧɭ Frec. ɉɨɞɨɛɧɵɣ ɩɨɞɯɨɞ ɧɟɫɤɨɥɶɤɨ ɫɧɢɠɚɟɬ ɩɪɚɤɬɢɱɟɫɤɭɸ 

ɰɟɧɧɨɫɬɶ ɉɉɉ ASPIC, ɧɚɪɭɲɚɹ ɰɟɥɨɫɬɧɨɫɬɶ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ ɈȾɍ. 

 

II.2.2. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɋɯɟɦɚ ɪɚɛɨɬɵ ɫ ɉɉɉ ASPIC, ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɪɟɯ ɷɬɚɩɨɜ – ɨɰɟɧɤɢ, 

ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɚ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. II.2.2.1. 
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Ɋɢɫ. II.2.2.1.  ɋɯɟɦɚ ɪɚɛɨɬɵ ɫ ɉɉɉ ASPIC 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɚɤɟɬ ASPIC 7 ɞɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɞɝɨɬɨɜɢɬɶ ɜɯɨɞɧɨɣ ɮɚɣɥ ɜ ɩɪɚɜɢɥɶɧɨɦ ɮɨɪɦɚɬɟ. ɉɪɨɳɟ ɜɫɟɝɨ ɫɤɨɩɢɪɨɜɚɬɶ 

ɨɞɢɧ ɢɡ ɩɪɢɦɟɪɨɜ ɜɯɨɞɧɵɯ ɮɚɣɥɨɜ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 

ɤɚɱɟɫɬɜɟ ɲɚɛɥɨɧɚ. 

Ɂɚɬɟɦ ɡɚɩɭɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ, ɭɤɚɡɚɜ ɢɦɹ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɜ ɤɨɦɚɧɞɧɨɣ 

ɫɬɪɨɤɟ. ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɚ 

 
aspic7 sword.a7inp 

 
ɜɵɡɨɜɟɬ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɱɬɟɧɢɹ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɧɚɡɵɜɚɸɳɟɝɨɫɹ 

sword.a7inp,  ɩɪɨɢɡɜɟɞɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɰɟɧɤɢ ɢ  ɡɚɩɢɲɟɬ ɢɯ ɜ  ɜɵɯɨɞɧɨɣ 

ɮɚɣɥ. ȿɫɥɢ ɞɚɧɚ ɬɨɥɶɤɨ ɤɨɦɚɧɞɚ 

 
ASPIC7  

 
ɩɪɨɝɪɚɦɦɚ ɛɭɞɟɬ ɱɢɬɚɬɶ ɬɨɥɶɤɨ ɜɯɨɞɧɨɣ ɮɚɣɥ ɩɨ ɭɦɨɥɱɚɧɢɸ, aspic.a7inp. 

ȿɫɥɢ ɞɨɫɬɭɩɟɧ ɮɚɣɥ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .sum , ɬɨ ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɡɚɩɢɫɚɧɵ 

ɜ ɧɟɝɨ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɡɚɩɭɫɤɚ. ɂɦɹ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɩɨ ɭɦɨɥɱɚɧɢɸ  aspic.sum. 
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Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɪɭɝɨɝɨ ɢɦɟɧɢ ɞɥɹ .sum ɮɚɣɥɚ  ɭɤɚɠɢɬɟ ɢɦɹ ɜ ɤɨɦɚɧɞɧɨɣ 

ɫɬɪɨɤɟ. ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɚ 

 
aspic7 sword.a7inp mysum 

 
ɛɭɞɟɬ ɫɱɢɬɵɜɚɬɶ ɞɚɧɧɵɟ ɢɡ ɮɚɣɥɚ sword.a7inp ɢ ɫɨɡɞɚɫɬ ɮɚɣɥ  mysum.sum, 

ɤɭɞɚ ɡɚɩɢɲɟɬ  ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ. 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɢ drag-and-drop ɜɦɟɫɬɨ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɩɪɨɫɬɨ 

ɩɟɪɟɬɚɳɢɬɟ ɡɧɚɱɨɤ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ aspic 7 (ɪɚɫɲɢɪɟɧɢɟ .a7inp) ɤ ɹɪɥɵɤɭ ɞɥɹ 

aspic 7, ɫɨɡɞɚɧɧɨɦɭ ɢɧɫɬɚɥɥɹɬɨɪɨɦ. ɋɩɪɚɜɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɜɦɟɫɬɟ ɫ ASPIC 

Suite, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ drag-and-drop. ɋɟɪɶɟɡɧɵɟ 

ɨɲɢɛɤɢ, ɨɛɧɚɪɭɠɟɧɧɵɟ ɩɪɢ ɱɬɟɧɢɢ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɜɵɧɭɞɹɬ ɩɪɨɝɪɚɦɦɭ 

ɧɚɩɟɱɚɬɚɬɶ ɫɨɨɛɳɟɧɢɟ ɫ ɨɩɢɫɚɧɢɟɦ ɨɲɢɛɤɢ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ. ȿɫɥɢ ɫɨɨɛɳɟɧɢɟ ɧɟ 

ɩɨɧɹɬɧɨ, ɫɪɚɜɧɟɧɢɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɫ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɨɛɪɚɡɰɚɦɢ ɩɨɦɨɠɟɬ 

ɜɵɹɜɢɬɶ ɨɲɢɛɤɢ ɮɨɪɦɚɬɚ. 

ASPIC7 ɩɪɢɧɢɦɚɟɬ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɨɞɧɨɝɨ ɮɚɣɥɚ, ɫɨɞɟɪɠɚɳɟɝɨ 

ɩɚɪɚɦɟɬɪɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɚɧɧɵɟ. Ɏɨɪɦɚɬ ɷɬɨɝɨ ɮɚɣɥ ɨɩɢɫɚɧ ɧɢɠɟ. 

Ⱦɚɧɧɵɟ ɜɨ ɜɯɨɞɧɨɦ ɮɚɣɥɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɫɩɟɰɢɚɥɶɧɨɦ 

ɜɢɞɟ. 

Ʌɸɛɚɹ ɫɬɪɨɤɚ ɩɨɫɥɟ ɫɬɪɨɤɢ 1 ɦɨɠɟɬ ɛɵɬɶ ɡɚɤɨɦɦɟɧɬɢɪɨɜɚɧɚ. 

Ʉɨɦɦɟɧɬɚɪɢɣ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɯɷɲ-ɫɢɦɜɨɥ (#) ɜ ɫɬɨɥɛɰɟ 1. 

Ʉɨɦɦɟɧɬɚɪɢɢ ɢɝɧɨɪɢɪɭɸɬɫɹ ɩɪɨɝɪɚɦɦɨɣ. 

Ɂɧɚɱɟɧɢɹ ɞɚɧɧɵɯ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɢɫɚɧɵ ɜ ɤɨɧɤɪɟɬɧɵɣ 

ɫɬɨɥɛɟɰ ɫɬɪɨɤɢ. ɋɬɪɨɤɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɛɨɥɶɲɟ ɱɟɦ ɨɞɧɨ ɡɧɚɱɟɧɢɟ, ɨɞɧɚɤɨ, 

ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɫɬɪɨɟɧɵ ɜ ɩɪɚɜɢɥɶɧɨɦ ɩɨɪɹɞɤɟ. 

Ɂɧɚɱɟɧɢɹ ɜ ɫɬɪɨɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɩɪɨɛɟɥɚɦɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɢɦɜɨɥɨɜ ɬɚɛɭɥɹɰɢɢ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ɉɫɬɚɥɶɧɵɟ ɩɪɚɜɢɥɚ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɷɥɟɦɟɧɬɚ ɞɚɧɧɵɯ 

(ɰɟɥɨɟ ɱɢɫɥɨ, ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɢɥɢ ɫɢɦɜɨɥ). 
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Ʉɚɠɞɨɟ ɞɟɫɹɬɢɱɧɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɞɟɫɹɬɢɱɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ 

(ɬɨɱɤɭ), ɪɚɡɞɟɥɢɬɟɥɶ ɦɚɧɬɢɫɫɵ ɢ ɩɨɪɹɞɤɚ ɜ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɨɪɦɟ ɡɚɩɢɫɢ 

(ɨɛɨɡɧɚɱɚɟɦɵɣ ɛɭɤɜɚɦɢ e ɢɥɢ d) ɢɥɢ ɢɯ ɨɛɨɢɯ. ɇɚɩɪɢɦɟɪ, 1.0, 2e3, 1.3d6 

(ɧɚɩɨɦɧɢɦ, 2e3=2×103). ɐɟɥɨɟ ɱɢɫɥɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜɦɟɫɬɨ ɰɟɥɨɝɨ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ. 

ɐɟɥɨɟ ɱɢɫɥɨ ɧɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ ɞɟɫɹɬɢɱɧɨɣ ɬɨɱɤɢ ɢɥɢ ɫɬɟɩɟɧɢ. Ɂɚɩɢɫɶ 

1.0  ɨɲɢɛɨɱɧɚ, ɟɫɥɢ ɫɬɪɨɤɚ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɰɟɥɨɟ ɱɢɫɥɨ. 

ɋɢɦɜɨɥɶɧɵɟ ɫɬɪɨɤɢ ɦɨɝɭɬ ɛɵɬɶ ɜ ɤɚɜɵɱɤɚɯ. ȼɡɹɬɢɟ ɜ ɤɚɜɵɱɤɢ 

ɧɟɨɛɹɡɚɬɟɥɶɧɨ, ɟɫɥɢ ɫɬɪɨɤɚ ɫɨɞɟɪɠɢɬ ɩɪɨɛɟɥɵ ɢɥɢ ɞɪɭɝɢɟ ɫɩɟɰɢɚɥɶɧɵɟ 

ɫɢɦɜɨɥɵ.  

Ʉɚɠɞɚɹ ɫɬɪɨɤɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ, 

ɪɚɡɞɟɥɟɧɧɵɯ ɩɪɨɛɟɥɚɦɢ. Ɂɧɚɱɟɧɢɹ ɧɟ ɦɨɝɭɬ ɢɧɚɱɟ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɦɟɠɞɭ 

ɫɬɪɨɤɚɦɢ. 

ɉɨɫɥɟ ɩɪɨɱɬɟɧɢɹ ɜɫɟɯ ɨɛɹɡɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɢɡ ɫɬɪɨɤɢ ɩɪɨɝɪɚɦɦɚ ɧɟ 

ɱɢɬɚɟɬ ɞɚɥɶɲɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɫɬɪɨɤɢ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɤɚɤ ɤɨɦɦɟɧɬɚɪɢɣ. Ʉɨɦɦɟɧɬɚɪɢɹɦɢ ɜ ɤɨɧɰɟ ɫɬɪɨɤɢ ɜ ɨɛɪɚɡɰɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ 

ɢɧɨɝɞɚ ɩɪɟɞɲɟɫɬɜɭɸɬ ɯɷɲ-ɫɢɦɜɨɥɵ ##. ɏɷɲ-ɫɢɦɜɨɥɵ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɞɟɥɚɬɶ ɤɨɦɦɟɧɬɚɪɢɢ ɞɨ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɤɢ. 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɛɵɥɢ ɩɪɨɱɢɬɚɧɵ ɩɪɨɝɪɚɦɦɨɣ ɢɡ 

ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɨɫɬɚɥɶɧɨɟ ɫɨɞɟɪɠɢɦɨɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɢɝɧɨɪɢɪɭɟɬɫɹ ɢ ɦɨɠɟɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɤɨɦɦɟɧɬɚɪɢɟɜ. 

ɇɢɠɟ ɤɚɠɞɚɹ ɫɬɪɨɤɚ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɩɨɞɪɨɛɧɚ ɨɩɢɫɚɧɚ. Ʉɨɦɦɟɧɬɚɪɢɢ 

ɦɨɝɭɬ ɛɵɬɶ ɜɫɬɚɜɥɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɸɛɨɦ ɦɟɫɬɟ, ɬɚɤ ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ 

ɢɫɤɥɸɱɟɧɧɵɯ ɫɬɪɨɤ ɜɵɛɢɪɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ.  

 

ɋɬɪɨɤɚ 1: ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ. 

Ʉɚɠɞɵɣ ɜɯɨɞɧɨɣ ɮɚɣɥ aspic 7 ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɫɥɟɞɭɸɳɭɸ ɫɬɪɨɤɭ-

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɜ ɫɬɪɨɤɟ 1: 

 

ASPIC-V7 
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Ʉɨɦɦɟɧɬɚɪɢɢ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɩɟɪɟɞ ɫɬɪɨɤɨɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ. 

 

ɋɬɪɨɤɚ 2: Ɂɚɝɨɥɨɜɨɤ ɩɪɨɝɨɧɚ. 

Ɂɚɝɨɥɨɜɨɤ ɩɪɨɝɨɧɚ – ɷɬɨ ɫɢɦɜɨɥɶɧɚɹ ɫɬɪɨɤɚ ɞɥɢɧɨɣ ɞɨ 110 ɫɢɦɜɨɥɨɜ. ɗɬɨɬ 

ɡɚɝɨɥɨɜɨɤ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɚɧɚɥɢɡɚ. Ɉɧ ɬɚɤɠɟ ɩɨɹɜɢɬɫɹ ɧɚ ɝɪɚɮɢɤɚɯ, ɫɞɟɥɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ AGRAPH, ɢ 

ɩɪɨɝɧɨɡɚɯ, ɫɞɟɥɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ASPICP. ɉɨɫɤɨɥɶɤɭ ɡɚɝɨɥɨɜɨɤ ɩɪɨɝɨɧɚ 

ɨɛɵɱɧɨ ɫɨɞɟɪɠɢɬ ɩɪɨɛɟɥɵ, ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɜɡɹɬ ɜ ɤɚɜɵɱɤɢ. ɇɚɩɪɢɦɟɪ: 

 

"Run 4 for Swordfish, 1994" 

 

ɋɬɪɨɤɚ 3: Ɋɟɠɢɦ ɩɪɨɝɪɚɦɦɵ, ɞɟɬɚɥɢɡɚɰɢɹ ɢ ɛɭɬɫɬɪɟɩ. 

ɋɬɪɨɤɚ 3 ɫɨɞɟɪɠɢɬ ɞɨ ɱɟɬɵɪɟɯ ɡɧɚɱɟɧɢɣ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɛɚɡɨɜɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 3 - ɪɟɠɢɦ ɩɪɨɝɪɚɦɦɵ, ɫɢɦɜɨɥɶɧɚɹ ɫɬɪɨɤɚ 

ɞɥɢɧɵ 3. ȼɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ: FIT (ɪɟɠɢɦ ɨɰɟɧɤɢ) ɢɥɢ BOT (ɪɟɠɢɦ ɛɭɬɫɪɟɩɚ). 

ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 3 – ɩɚɪɚɦɟɬɪ ɜɵɜɨɞɚ, ɰɟɥɨɟ ɱɢɫɥɨ, 

ɤɨɧɬɪɨɥɢɪɭɸɳɟɟ ɨɛɴɟɦ ɢɧɮɨɪɦɚɰɢɢ, ɜɵɜɨɞɢɦɨɣ ɧɚ ɷɤɪɚɧ ɜɨ ɜɪɟɦɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ. Ɉɧɨ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɭɟɬ, ɫɨɡɞɚɸɬɫɹ ɥɢ ɨɩɰɢɨɧɚɥɶɧɵɟ 

ɮɚɣɥɵ .sum, .prn, ɢ .rdat. Ɂɚɩɨɥɧɟɧɢɟ ɷɤɪɚɧɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ 

ɩɚɪɚɦɟɬɪɚ ɜɵɜɨɞɚ ɦɟɠɞɭ 0 ɢ 4. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 0 ɧɟ ɞɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɧɢɤɚɤɨɝɨ 

ɜɵɜɨɞɚ ɧɚ ɷɤɪɚɧ; 2 – ɭɦɟɪɟɧɧɵɣ ɜɵɜɨɞ; ɢ 4 – ɨɛɲɢɪɧɵɣ ɜɵɜɨɞ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɬɥɚɞɤɢ ɩɪɨɝɪɚɦɦɵ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨ 

ɭɦɨɥɱɚɧɢɸ – 2. Ⱦɥɹ ɝɟɧɟɪɚɰɢɢ .sum ɢ. prn ɮɚɣɥɨɜ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ 10 ɤ 

ɡɧɚɱɟɧɢɸ ɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɩɚɪɚɦɟɬɪɟ ɜɵɜɨɞɚ 12 

ɝɟɧɟɪɢɪɭɸɬɫɹ ɮɚɣɥɵ .sum ɢ .prn ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɦɟɪɟɧɧɵɣ ɜɵɜɨɞ ɧɚ ɷɤɪɚɧ. 

ɑɬɨɛɵ ɫɨɡɞɚɬɶ R-ɫɨɜɦɟɫɬɢɦɵɣ .rdat ɮɚɣɥ, ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ ɡɧɚɱɟɧɢɸ 

ɩɚɪɚɦɟɬɪɚ ɜɵɜɨɞɚ 100. Ɍɚɤ, ɩɪɢ ɩɚɪɚɦɟɬɪɟ ɜɵɜɨɞɚ 112 ɝɟɧɟɪɢɪɭɸɬɫɹ ɜɫɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɚɣɥɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɦɟɪɟɧɧɵɣ ɜɵɜɨɞ ɧɚ ɷɤɪɚɧ, ɚ  
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ɩɚɪɚɦɟɬɪɟ ɜɵɜɨɞɚ 102 ɝɟɧɟɪɢɪɭɟɬɫɹ ɬɨɥɶɤɨ .rdat ɮɚɣɥ  ɚ  ɜɵɜɨɞ ɧɚ ɷɤɪɚɧ ɬɚɤɠɟ 

ɨɫɬɚɟɬɫɹ ɭɦɟɪɟɧɧɵɦ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɨɛɵɱɧɨɝɨ ɡɚɩɪɨɫɚ ɩɪɨɝɪɚɦɦɵ ɧɚ 

ɩɟɪɟɡɚɩɢɫɶ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪ ɜɵɜɨɞɚ, ɪɚɜɧɵɣ 

0, ɢɥɢ ɢɡɦɟɧɢɬɶ ɟɝɨ ɡɧɚɤ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɵɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ASPIC ɩɟɪɟɡɚɩɢɲɟɬ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɛɟɡ ɡɚɩɪɨɫɚ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɧɨ ɩɪɢ 

ɡɚɩɭɫɤɟ ASPIC ɫɤɪɢɩɬɨɦ ɢɥɢ ɞɪɭɝɨɣ ɩɪɨɝɪɚɦɦɨɣ. 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 3 – ɷɬɨ ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ ɛɭɬɫɬɪɟɩɚ – ɰɟɥɨɟ ɱɢɫɥɨ 

ɞɨ 3000. ȼ ɪɟɠɢɦɟ FIT ɷɬɨ ɡɧɚɱɟɧɢɟ ɢɝɧɨɪɢɪɭɟɬɫɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɭɳɟɧɨ. 

ɑɟɬɜɟɪɬɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 3 ɹɜɥɹɟɬɫɹ ɧɟɨɛɹɡɚɬɟɥɶɧɵɦ ɰɟɥɵɦ ɱɢɫɥɨɦ ɨɬ 

30 ɞɨ 95, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɲɢɪɢɧɵ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɜ 

ɪɟɠɢɦɟ ɛɭɬɫɬɪɟɩɚ. ASPIC ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɲɢɪɢɧɵ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ 

ɢɧɬɟɪɜɚɥɚ ɩɨ ɭɦɨɥɱɚɧɢɸ: 80% ɢ 5%. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɡɚɦɟɧɢɬɶ 50% 

ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɧɚ 75%, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɷɬɨɣ ɫɬɪɨɤɢ 

ɪɚɜɧɵɦ 75. Ȼɨɥɟɟ ɲɢɪɨɤɢɟ ɢɧɬɟɪɜɚɥɵ ɬɪɟɛɭɸɬ ɛɨɥɶɲɢɯ ɢɫɩɵɬɚɧɢɣ ɛɭɬɫɪɟɩɚ, 

ɞɥɹ ɬɨɱɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ. Ⱥɜɬɨɪ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɩɪɢ ɞɨɜɟɪɢɬɟɥɶɧɨɣ 

ɜɟɪɨɹɬɧɨɫɬɢ ɫɜɵɲɟ 80% ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ ɛɭɬɫɬɪɟɩɚ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 1000 ɞɨ 

3000. 

ɉɪɢɦɟɪ: 
 

FIT  2 

 
ɋɬɪɨɤɚ 4: Ɏɨɪɦɚ ɦɨɞɟɥɢ, ɧɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɢ ɫɩɨɫɨɛ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ. 

ɋɬɪɨɤɚ 4 ɢɦɟɟɬ 3 ɫɩɟɰɢɮɢɤɚɰɢɢ ɭɩɪɚɜɥɹɸɳɢɯ ɮɨɪɦɨɣ ɦɨɞɟɥɢ ɢ 

ɫɩɨɫɨɛɨɦ ɨɰɟɧɤɢ. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 4 – ɷɬɨ ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɮɨɪɦɭ 

ɦɨɞɟɥɢ. 
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Ɍɚɛɥɢɰɚ II.2.2.1. Ʉɨɞɢɮɢɤɚɬɨɪ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ 

Ɂɧɚɱɟɧɢɟ ɋɦɵɫɥ 

LOGISTIC Ɇɨɞɟɥɶ ɒɟɮɟɪɚ 

GENGRID Ɇɨɞɟɥɶ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ 

FOX Ɇɨɞɟɥɶ Ɏɨɤɫɚ 

GENFIT Ɇɨɞɟɥɶ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ ɫ ɨɰɟɧɤɨɣ ɩɨɤɚɡɚɬɟɥɹ 
ɫɬɟɩɟɧɢ 

 

ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 4 – ɷɬɨ ɫɢɦɜɨɥɶɧɚɹ ɫɬɪɨɤɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɨɰɟɧɤɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɪɹɞ ɞɚɧɧɵɯ 

ɫɱɢɬɚɟɬɫɹ ɬɨɱɧɨ ɢɡɜɟɫɬɧɵɦ. 

Ɍɚɛɥɢɰɚ II.2.2.2. Ʉɨɞɢɮɢɤɚɬɨɪ ɞɚɧɧɵɯ ɧɚɫɬɪɨɣɤɢ 

Ɂɧɚɱɟɧɢɟ ɋɦɵɫɥ 

YLD ɇɚɫɬɪɨɣɤɚ ɩɨ ɭɥɨɜɚɦ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ) 

EFT ɇɚɫɬɪɨɣɤɚ ɩɨ ɭɫɢɥɢɹɦ 

 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 4 – ɷɬɨ ɫɢɦɜɨɥɢɱɟɫɤɚɹ ɫɬɪɨɤɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ 

ɦɟɬɨɞ ɨɰɟɧɤɢ. 

Ɍɚɛɥɢɰɚ II.2.2.3. Ʉɨɞɢɮɢɤɚɬɨɪ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ 

Ɂɧɚɱɟɧɢɟ ɋɦɵɫɥ 

SSE Ɉɰɟɧɤɚ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ 

LAV Ɉɰɟɧɤɚ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɦɨɞɭɥɟɣ 

MLE Ɉɰɟɧɤɚ ɦɟɬɨɞɨɦ ɧɚɢɛɨɥɶɲɟɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ 

MAP Ɉɰɟɧɤɚ ɦɟɬɨɞɨɦ ɦɚɤɫɢɦɢɡɚɰɢɢ ɚɩɨɫɬɟɪɢɨɪɧɨɣ 
ɜɟɪɨɹɬɧɨɫɬɢ 

 

ɉɪɢɦɟɪ: 

 
LOGISTIC  YLD  MAP 

 
ɋɬɪɨɤɚ 5: ɨɛɴɟɦ ɞɚɧɧɵɯ. 
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ɋɬɪɨɤɚ 5 ɫɨɞɟɪɠɢɬ ɞɜɚ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɹ. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 5 – ɷɬɨ ɰɟɥɨɟ ɱɢɫɥɨ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɞɥɢɧɭ 

(ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ) ɤɚɠɞɨɝɨ ɪɹɞɚ ɞɚɧɧɵɯ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ - 150. 

ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 5 – ɰɟɥɨɟ ɱɢɫɥɨ, ɭɤɚɡɵɜɚɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɪɹɞɨɜ ɞɚɧɧɵɯ ɜ ɮɚɣɥɟ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ -12. 

ɉɪɢɦɟɪ: 

 
31  1 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɤɚɡɵɜɚɟɬɫɹ ɨɞɢɧ ɪɹɞ ɞɚɧɧɵɯ ɞɥɢɧɨɣ ɜ 31 ɝɨɞ. 

 

ɋɬɪɨɤɚ 6: ɦɟɬɨɞ Ɇɨɧɬɟ-Ʉɚɪɥɨ. 

ɗɬɚ ɫɬɪɨɤɚ ɫɨɞɟɪɠɢɬ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɩɰɢɹɦɢ ɦɟɬɨɞɚ 

Ɇɨɧɬɟ-Ʉɚɪɥɨ. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 6 ɡɚɞɚɟɬ ɪɟɠɢɦ ɩɨɢɫɤɚ Ɇɨɧɬɟ-Ʉɚɪɥɨ. ɗɬɚ 

ɜɟɥɢɱɢɧɚ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ 0 – ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɩɨɢɫɤɚ Ɇɨɧɬɟ-Ʉɚɪɥɨ 

ɢ 1 – ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɩɪɨɫɬɨɝɨ ɩɨɢɫɤɚ Ɇɨɧɬɟ-Ʉɚɪɥɨ ɢɥɢ 2 – ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ 

ɩɨɢɫɤɚ. 

ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 6 ɡɚɞɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɵɬɚɧɢɣ ɜ ɦɟɬɨɞɟ 

Ɇɨɧɬɟ-Ʉɚɪɥɨ. ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɩɨɢɫɤɟ (ɪɟɠɢɦ 2), ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɵɬɚɧɢɣ ɩɪɢ 

ɩɨɢɫɤɟ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɫɨɤɪɚɳɚɟɬɫɹ ɧɚ 1/3. Ɂɧɚɱɟɧɢɟ ɨɛɹɡɚɬɟɥɶɧɨ, ɞɚɠɟ ɟɫɥɢ 

ɩɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨ 0. 

ɉɪɢɦɟɪ: 

 
1  20000 

 
ɋɬɪɨɤɚ 7: ɤɪɢɬɟɪɢɢ ɫɯɨɞɢɦɨɫɬɢ. 

ɋɬɪɨɤɚ 7 ɫɨɞɟɪɠɢɬ ɬɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɥɚ, ɭɩɪɚɜɥɹɸɳɢɯ 

ɫɯɨɞɢɦɨɫɬɶɸ ɩɪɨɰɟɞɭɪɵ ɨɩɬɢɦɢɡɚɰɢɢ. Ɋɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɥɢɬɟɥɶɧɨɝɨ ɨɩɵɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ. 

ɉɨɥɶɡɨɜɚɬɟɥɹɦ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɦɟɧɹɬɶ ɢɯ ɛɟɡ ɩɪɢɱɢɧɵ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
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ɨɰɟɧɤɭ ɬɪɭɞɧɨ ɩɨɥɭɱɢɬɶ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɧɵɦ ɭɦɟɧɶɲɢɬɶ ɤɚɠɞɨɟ ɢɡ ɧɢɯ ɧɚ 

ɩɨɪɹɞɨɤ. 

ɉɟɪɜɨɟ ɱɢɫɥɨ ɡɚɞɚɟɬ ɧɟɜɹɡɤɭ ɦɟɬɨɞɚ ɇɟɞɥɟɪɚ-Ɇɢɞɚ, ɩɨ ɞɨɫɬɢɠɟɧɢɢ 

ɤɨɬɨɪɨɣ ɦɢɧɢɦɭɦ ɫɱɢɬɚɟɬɫɹ ɞɨɫɬɢɝɧɭɬɵɦ. Ɋɟɤɨɦɟɧɞɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɟɜɹɡɤɢ 

10-8. 

ȼɬɨɪɨɟ ɱɢɫɥɨ – ɷɬɨ ɞɨɩɭɫɬɢɦɵɣ ɪɚɡɛɪɨɫ ɡɧɚɱɟɧɢɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ 

ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ ɦɟɬɨɞɚ Ɇɨɧɬɟ-Ʉɚɪɥɨ. ɉɨɫɤɨɥɶɤɭ ɨɩɬɢɦɢɡɚɰɢɹ 

ɦɟɬɨɞɨɦ ɇɟɞɥɟɪɚ-Ɇɢɞɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɥɨɤɚɥɶɧɨɦɭ ɦɢɧɢɦɭɦɭ, ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɧɞɨɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɞɭɪɭ ɩɨ ɫɬɚɪɬɨɜɵɦ ɡɧɚɱɟɧɢɹɦ. ȿɫɥɢ ɚɥɝɨɪɢɬɦ ɧɟɫɤɨɥɶɤɨ 

ɪɚɡ ɩɨɞɪɹɞ ɩɪɢɯɨɞɢɬ ɤ ɛɥɢɡɤɢɦ ɬɨɱɤɚɦ ɦɢɧɢɦɭɦɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɫ ɡɚɞɚɧɧɨɣ 

ɬɨɱɧɨɫɬɶɸ, ɩɨɢɫɤ ɫɱɢɬɚɟɬɫɹ ɭɫɩɟɲɧɵɦ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɬɨɱɧɨɫɬɢ 

3×10-8 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ – ɬɨɱɧɨɫɬɶ ɨɰɟɧɤɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɟɫɥɢ 

ɜɵɛɪɚɧɚ ɧɚɫɬɪɨɣɤɚ ɩɨ ɭɥɨɜɚɦ. ɉɪɨɰɟɞɭɪɚ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɜɟɪɲɚɟɬɫɹ ɩɨ 

ɞɨɫɬɢɠɟɧɢɢ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ 10-4. 

ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɩɨ ɩɪɨɦɵɫɥɨɜɵɦ ɡɧɚɱɟɧɢɹɦ ɷɬɨ ɜɟɥɢɱɢɧɚ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ, 

ɧɨ ɬɟɦ ɧɟ ɦɟɧɟɟ ɨɧɚ ɞɨɥɠɧɚ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɮɚɣɥɟ. 

ɉɪɢɦɟɪ: 

 
1.00E-08  3.00E-08  3.00E-05 

 
ɋɬɪɨɤɚ 8: ɩɚɪɚɦɟɬɪɵ ɜɵɱɢɫɥɟɧɢɣ. 

ɋɬɪɨɤɚ 8 ɫɨɞɟɪɠɢɬ ɬɪɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɹ, ɭɩɪɚɜɥɹɸɳɢɯ 

ɜɵɱɢɫɥɟɧɢɹɦɢ ɢ ɨɰɟɧɤɨɣ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 8 - ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɭɤɚɡɵɜɚɸɳɟɟ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɩɨ 

ɭɥɨɜɚɦ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɪɚɜɧɨɟ 8, ɯɨɪɨɲɨ ɪɚɛɨɬɚɟɬ ɜɨ 

ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ. ɗɬɨ ɡɧɚɱɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɟɣ, ɢ 

ɭɦɟɧɶɲɟɧɢɟ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɨɲɢɛɤɟ ɩɪɢ 

ɨɰɟɧɤɟ ɩɚɪɚɦɟɬɪɨɜ. 
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ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 8 – ɰɟɥɨɟ ɱɢɫɥɨ k, ɤɨɬɨɪɨɟ ɡɚɞɚɟɬ ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɟɪɟɡɚɩɭɫɤɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɞɟɠɧɨɣ ɨɰɟɧɤɢ 

ɩɚɪɚɦɟɬɪɨɜ. Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ - 8. Ȼɨɥɶɲɟɟ k ɞɨɥɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɤɨɝɞɚ ɱɢɫɥɨ ɪɹɞɨɜ ɞɚɧɧɵɯ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟ 2 ɢɥɢ 

ɞɨɫɬɢɠɟɧɢɟ ɩɪɢɟɦɥɟɦɨɝɨ ɪɟɲɟɧɢɹ ɤɚɠɟɬɫɹ ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦ. ȼ ɪɟɞɤɢɯ 

ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɨɰɟɧɢɜɚɧɢɟ ɱɪɟɡɜɵɱɚɣɧɨ ɫɥɨɠɧɨ, ɦɨɠɧɨ ɩɨɩɪɨɛɨɜɚɬɶ ɡɚɞɚɬɶ 

ɝɨɪɚɡɞɨ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɩɟɪɟɡɚɩɭɫɤɨɜ, ɫɤɚɠɟɦ, 64. 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 8 – ɰɟɥɨɟ ɱɢɫɥɨ n, ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɧɵɯ 

ɢɧɬɟɪɜɚɥɨɜ, ɧɚ ɤɨɬɪɵɟ ɪɚɡɛɢɜɚɟɬɫɹ ɝɨɞ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ 

ɨɛɨɛɳɟɧɧɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ. Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ n ɨɬ 2 ɞɨ 100; 

ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɨɬ 6 ɞɨ 24. Ȼɨɥɶɲɟɟ n ɜɟɞɟɬ ɤ ɡɚɦɟɞɥɟɧɢɸ ɢɫɩɨɥɧɟɧɢɹ 

ɩɪɨɝɪɚɦɦɵ. 

ɉɪɢɦɟɪ: 
 

6.0  6  24 
 

ɋɬɪɨɤɚ 9: ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ. 

ɋɬɪɨɤɚ 9 ɫɨɞɟɪɠɢɬ ɨɞɧɨ ɡɧɚɱɟɧɢɟ – ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 

ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɚ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ. ɗɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɨɟ (7-

ɡɧɚɱɧɨɟ) ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɰɟɥɨɟ ɱɢɫɥɨ. Ɋɚɡɥɢɱɧɵɟ ɧɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɨɞɹɬ 

ɤ ɪɚɡɥɢɱɧɵɦ ɫɥɭɱɚɣɧɵɦ ɱɢɫɥɨɜɵɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɞɭɛɥɢɪɨɜɚɬɶ ɩɪɟɞɵɞɭɳɢɣ 

ɩɪɨɝɨɧ. 

ɉɪɢɦɟɪ: 
 

567931 

 
ɋɬɪɨɤɚ 10: ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ. 

ɋɬɪɨɤɚ 10 ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɣ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɬɪɨɤ ɫɨ ɡɧɚɱɟɧɢɹɦɢ, 

ɭɩɪɚɜɥɹɸɳɢɦɢ ɨɰɟɧɤɨɣ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. ɗɬɚ ɫɬɪɨɤɚ ɡɚɞɚɟɬ ɨɬɧɨɲɟɧɢɟ 

ɧɚɱɚɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɤ ɟɦɤɨɫɬɢ ɫɪɟɞɵ. 

ɋɬɪɨɤɚ 10 ɞɨɥɠɧɚ ɧɚɱɢɧɚɬɶɫɹ ɫɨ ɫɬɪɨɤɢ ɫɢɦɜɨɥɨɜ B1K. 
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ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 10 - ɷɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨɛ ɨɬɧɨɲɟɧɢɢ  

ɧɚɱɚɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɤ ɟɦɤɨɫɬɢ ɫɪɟɞɵ, ɨɛɵɱɧɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɨɬ ɧɭɥɹ ɞɨ 

ɟɞɢɧɢɰɵ. ȼ ɢɞɟɚɥɟ, ɷɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɨɜɚɧɨ ɧɚ ɡɧɚɧɢɢ 

ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɜ ɧɚɱɚɥɶɧɵɣ ɝɨɞ ɧɚɛɨɪɚ ɞɚɧɧɵɯ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɪɚɡɭɦɧɨ ɩɪɢɧɹɬɶ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɪɚɜɧɨɟ 0,5. 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ 10 - ɷɬɨ ɰɟɥɨɟ ɱɢɫɥɨ: 1 – ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɨɰɟɧɢɬɶ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ  ɢɥɢ 0 – ɟɫɥɢ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɛɢɨɦɚɫɫɵ ɡɚɞɚɧɨ ɷɤɡɨɝɟɧɧɨ. 

ɑɟɬɜɟɪɬɨɟ ɢ ɩɹɬɨɟ ɡɧɚɱɟɧɢɹ ɜ ɫɬɪɨɤɟ 10 ɹɜɥɹɸɬɫɹ ɞɜɭɦɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ 

ɱɢɫɥɚɦɢ: ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɚɦɢ ɨɰɟɧɤɢ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɛɢɨɦɚɫɫɵ. 

ɉɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɛɭɬɫɬɪɟɩɟ ɩɨɢɫɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɜ ɩɪɟɞɟɥɚɯ ɷɬɢɯ 

ɝɪɚɧɢɰ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɟɬɨɞɨɜ ɧɚɢɦɟɧɶɲɢɯ 

ɤɜɚɞɪɚɬɨɜ, ɧɚɢɦɟɧɶɲɢɯ ɦɨɞɭɥɟɣ ɢ ɦɚɤɫɢɦɭɦɚ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɩɨɫɥɟɞɭɸɳɢɟ 

ɡɧɚɱɟɧɢɹ  ɜ ɫɬɪɨɤɟ 10 ɞɨɛɚɜɥɹɸɬ ɜ ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ  ɲɬɪɚɮ ɡɚ ɩɪɟɜɵɲɟɧɢɟ 

ɧɚɱɚɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɧɚɞ ɟɦɤɨɫɬɶɸ ɫɪɟɞɵ. 

ɒɟɫɬɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ - ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ penalty. 

ɋɟɞɶɦɨɟ ɡɧɚɱɟɧɢɟ – ɷɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɜɟɫ 

ɲɬɪɚɮɚ, ɤɚɤ ɩɪɚɜɢɥɨ, 1.0.  0.0 – ɨɬɫɭɬɫɬɜɢɟ ɲɬɪɚɮɚ.  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ ɦɚɤɫɢɦɢɡɚɰɢɢ ɚɩɨɫɬɟɪɢɨɪɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 

ɡɧɚɱɟɧɢɹ 10-ɨɣ ɫɬɪɨɤɢ, ɧɚɱɢɧɚɹ ɫ ɲɟɫɬɨɝɨ, ɭɩɪɚɜɥɹɸɬ ɩɚɪɚɦɟɬɪɚɦɢ ɚɩɪɢɨɪɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɲɟɫɬɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɬɪɨɤɟ - ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ prior. 

ɋɟɞɶɦɨɟ ɡɧɚɱɟɧɢɟ – ɷɬɨ ɫɢɦɜɨɥɶɧɚɹ ɫɬɪɨɤɚ, ɭɤɚɡɵɜɚɸɳɚɹ ɬɢɩ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ, – ɪɚɜɧɨɦɟɪɧɨɟ, ɧɨɪɦɚɥɶɧɨɟ, ɥɨɝɧɨɪɦɚɥɶɧɨɟ, ɬɪɟɭɝɨɥɶɧɨɟ, ɛɟɬɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: uniform, normal, lognormal, triangular,  beta.  

Ɂɧɚɱɟɧɢɹ ɞɟɫɹɬɨɣ ɫɬɪɨɤɢ ɧɚɱɢɧɚɹ ɫ ɜɨɫɶɦɨɝɨ ɷɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, 

ɡɚɞɚɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

Ⱦɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɞɜɚ ɩɚɪɚɦɟɬɪɚ: ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ 

ɝɪɚɧɢɰɵ. 
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Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɞɜɚ ɩɚɪɚɦɟɬɪɚ: ɫɪɟɞɧɟɟ ɢ ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɚɪɢɚɰɢɢ. 

Ⱦɥɹ ɥɨɝɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɞɜɚ ɩɚɪɚɦɟɬɪɚ: ɦɨɞɚ ɢ ɫɬɚɧɞɚɪɬɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ. 

Ⱦɥɹ ɬɪɟɭɝɨɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɬɪɢ ɩɚɪɚɦɟɬɪɚ: ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ, 

ɦɚɤɫɢɦɭɦ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ. 

Ⱦɥɹ ɛɟɬɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɱɟɬɵɪɟ ɩɚɪɚɦɟɬɪɚ: ɞɜɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɨɪɦɵ ɢ 

ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ. 

 

ɉɪɢɦɟɪ: 

 
B1K    7.50E-01  1  7.50E-02  3.00E+00  prior  beta  2.0  2.0  0.5 1.0 

 

ɋɬɪɨɤɚ 11: ɫɬɚɪɬɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɨɰɟɧɤɢ MSY. 

ɋɬɪɨɤɚ 11 ɭɩɪɚɜɥɹɟɬ ɨɰɟɧɢɜɚɧɢɟɦ MSY. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɫɬɪɨɤɢ 11 ɷɬɨ ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ MSY. 

ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ – ɷɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ – ɩɪɟɞɩɨɥɨɠɟɧɢɟ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɛ ɭɪɨɜɧɟ MSY, ɧɚɩɪɢɦɟɪ 80% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɛɥɸɞɚɟɦɨɝɨ 

ɭɥɨɜɚ. 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ – ɰɟɥɨɟ ɱɢɫɥɨ – 1 ɢɥɢ 0 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ MSY ɢɥɢ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɧɚ ɭɪɨɜɧɟ 

ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɑɟɬɜɟɪɬɨɟ ɢ ɩɹɬɨɟ ɡɧɚɱɟɧɢɹ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ 

ɨɰɟɧɤɢ MSY. 

Ɂɧɚɱɟɧɢɹ ɲɟɫɬɨɟ ɢ ɩɨɫɥɟɞɭɸɳɢɟ – ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ 

ɡɚɞɚɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ MSY. 

ɉɪɢɦɟɪ: 

 
MSY    3.59E+03  1  7.19E+02  3.59E+04  prior uniform  7.19E+02  

3.59E+04 



236 
 

 
ɋɬɪɨɤɚ 12: ɫɬɚɪɬɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ FMSY. 

Ɏɨɪɦɚɬ ɫɬɪɨɤɢ ɩɨɥɧɨɫɬɶɸ ɚɧɚɥɨɝɢɱɟɧ ɩɪɟɞɵɞɭɳɟɣ. 

ɉɪɢɦɟɪ: 

 

Fmsy   2.00E-01  1  1.00E-02  1.50E+00  prior uniform  1.00E-02  1.50E+00 

 

ɋɬɪɨɤɚ 13: ɫɬɚɪɬɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ. 

ɋɬɪɨɤɚ 13 ɭɩɪɚɜɥɹɟɬ ɨɰɟɧɤɨɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɞɥɹ 

ɤɚɠɞɨɝɨ ɢɡ ɪɹɞɨɜ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɬɚɤɢɯ ɫɬɪɨɤ ɜɨ ɜɯɨɞɧɨɦ 

ɮɚɣɥɟ ɦɨɠɟɬ ɛɵɬɶ ɧɟɫɤɨɥɶɤɨ. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɫɬɪɨɤɢ 13 ɷɬɨ ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ q. 

ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ – ɷɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ - ɫɬɚɪɬɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ. 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ – ɰɟɥɨɟ ɱɢɫɥɨ – 1 ɢɥɢ 0 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɢɥɢ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɷɬɨ 

ɡɧɚɱɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɑɟɬɜɟɪɬɨɟ ɡɧɚɱɟɧɢɟ – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ - ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɜɟɫ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɹɞɚ ɢɧɞɟɤɫɨɜ ɱɢɫɥɟɧɧɨɫɬɢ. 

ɉɹɬɨɟ ɢ ɲɟɫɬɨɟ ɡɧɚɱɟɧɢɹ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ 

ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ. 

Ɂɧɚɱɟɧɢɹ ɫɟɞɶɦɨɟ ɢ ɩɨɫɥɟɞɭɸɳɢɟ – ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɢɦ ɬɪɟɦ 

ɩɭɧɤɬɚɦ ɡɚɞɚɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ. 

ɉɪɢɦɟɪ: 

 

q      3.00E-05  1  1.00E+00  5.00E-07  3.00E-03  prior uniform  5.00E-07  

3.00E-03 

 

ɋɬɪɨɤɚ 14: ɫɬɚɪɬɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɨɪɦɵ ɦɨɞɟɥɢ ɉɟɥɥɚ-

Ɍɨɦɥɢɧɫɨɧɚ. 
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ɋɬɪɨɤɚ 14 ɭɩɪɚɜɥɹɟɬ ɨɰɟɧɢɜɚɧɢɟɦ  ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɨɪɦɵ ɦɨɞɟɥɢ ɉɟɥɥɚ-

Ɍɨɦɥɢɧɫɨɧɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɡɚɞɚɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ BMSY ɤ ɟɦɤɨɫɬɢ 

ɫɪɟɞɵ. 

ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɫɬɪɨɤɢ 13 ɷɬɨ ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ POS. 

ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ – ɷɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ - ɫɬɚɪɬɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɨɪɦɵ ɜ ɩɪɨɰɟɧɬɚɯ. 

Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ – ɰɟɥɨɟ ɱɢɫɥɨ – 1 ɢɥɢ 0 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɨɪɦɵ ɢɥɢ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɧɚ 

ɭɪɨɜɧɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɑɟɬɜɟɪɬɨɟ ɢ ɩɹɬɨɟ ɡɧɚɱɟɧɢɹ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ 

ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ. 

ɒɟɫɬɨɟ ɡɧɚɱɟɧɢɟ – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɫɜɹɡɵɜɚɸɳɟɟ ɨɰɟɧɤɭ MSY  

ɦɨɞɟɥɢ ɒɟɮɟɪɚ ɫ ɝɪɚɧɢɰɚɦɢ ɨɰɟɧɤɢ MSY ɦɨɞɟɥɢ ɉɟɥɥɚ-Ɍɨɦɥɢɧɫɨɧɚ. 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɭɤɚɡɚɧɨ 8.0, ɡɧɚɱɢɬ ɞɢɚɩɚɡɨɧ ɨɰɟɧɤɢ MSY ɦɨɞɟɥɢ ɉɟɥɥɚ-

Ɍɨɦɥɢɧɫɨɧɚ  ɛɭɞɟɬ ɦɟɧɹɬɶɫɹ ɨɬ 1/8 ɞɨ 8 ɨɰɟɧɤɢ MSY  ɦɨɞɟɥɢ ɒɟɮɟɪɚ. 

Ɂɧɚɱɟɧɢɹ ɫɟɞɶɦɨɟ ɢ ɩɨɫɥɟɞɭɸɳɢɟ – ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɢɦ ɩɭɧɤɬɚɦ 

ɡɚɞɚɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ. 

ɉɪɢɦɟɪ: 

 

pos 40 1 30 75 8.0 prior normal 0.4 0.3 

 

ɋɬɪɨɤɚ 15: ɧɚɛɨɪ ɫɢɦɜɨɥɨɜ DATA. 

ɗɬɨ ɫɥɭɠɟɛɧɚɹ ɫɬɪɨɤɚ, ɨɬɞɟɥɹɸɳɚɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɧɚɫɬɪɨɣɤɢ 

ɩɪɨɝɪɚɦɦɵ ɨɬ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

 

Ɉɫɬɚɜɲɚɹɫɹ ɱɚɫɬɶ ɮɚɣɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɝɪɭɩɩ ɫɬɪɨɤ. 

Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɧɚɡɜɚɧɢɹ ɫɟɪɢɢ ɞɚɧɧɵɯ ɜ ɤɚɜɵɱɤɚɯ. ɋɥɟɞɭɸɳɚɹ  

ɫɬɪɨɤɚ ɷɬɨ ɤɨɞɢɪɨɜɤɚ ɞɚɧɧɵɯ (ɫɦ. ɬɚɛɥ. II.2.2.4). ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɫɬɪɨɤɢ ɞɨɥɠɧɵ 

ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɧɚɱɟɧɢɣ, ɪɚɡɞɟɥɟɧɧɵɯ ɩɪɨɛɟɥɚɦɢ: 

ɝɨɞ ɢɥɢ ɢɧɨɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ (ɧɨɦɟɪ ɡɧɚɱɟɧɢɹ – ɰɟɥɨɟ ɱɢɫɥɨ); 
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ɡɧɚɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ; 

ɭɥɨɜ ɜ ɞɚɧɧɵɣ ɝɨɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ; 

ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɞɥɹ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ 

ɱɢɫɥɨ. 

Ɍɚɛɥɢɰɚ II.2.2.4. Ʉɨɞɢɮɢɤɚɬɨɪ ɬɢɩɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ 

Ʉɨɞ Ɍɢɩ ɞɚɧɧɵɯ Ɍɢɩ ɢɡɦɟɪɟɧɢɹ 

CE ɍɥɨɜ ɢ ɩɪɨɦ. ɭɫɢɥɢɟ ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ 

CC ɍɥɨɜ ɢ CPUE ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ 

B0 ɍɥɨɜ ɢ ɨɰɟɧɤɚ ɛɢɨɦɚɫɫɵ Ɂɧɚɱɟɧɢɹ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ 

B1 ɍɥɨɜ ɢ ɨɰɟɧɤɚ ɛɢɨɦɚɫɫɵ ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ 

B2 ɍɥɨɜ ɢ ɨɰɟɧɤɚ ɛɢɨɦɚɫɫɵ Ɂɧɚɱɟɧɢɹ ɧɚ ɤɨɧɟɰ ɝɨɞɚ 

I0 ɍɥɨɜ ɢ ɢɧɞɟɤɫ ɱɢɫɥɟɧɧɨɫɬɢ Ɂɧɚɱɟɧɢɹ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ 

I1 ɍɥɨɜ ɢ ɢɧɞɟɤɫ ɱɢɫɥɟɧɧɨɫɬɢ ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ 

I2 ɍɥɨɜ ɢ ɢɧɞɟɤɫ ɱɢɫɥɟɧɧɨɫɬɢ Ɂɧɚɱɟɧɢɹ ɧɚ ɤɨɧɟɰ ɝɨɞɚ 

 

ɉɪɢɦɟɪ: 
 

«Biomass index, Total yield» 

CC 

1960     1.0000E+00     1.0320E+03   0.035 

1961     1.2423E+00     1.6200E+03   0.035 

1962     1.8209E+00     5.7990E+03   0.035 

1963     1.4026E+00     1.3838E+04   0.035 

1964     9.7760E-01     1.8679E+04   0.035 

1965     7.2670E-01     1.4171E+04   0.035 

1966     7.0440E-01     8.0900E+03   0.035 

1967     4.0670E-01     5.9400E+03   0.035 

1968     4.0150E-01     3.1760E+03   0.035 

1969     3.3200E-01     3.0120E+03   0.035 

1970     3.6910E-01     5.4660E+03   0.035 

1971     3.2370E-01     6.5910E+03   0.035 

1972     5.1870E-01     3.9480E+03   0.035 
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1973     5.3380E-01     3.8710E+03   0.035 

1974     5.1540E-01     5.3930E+03   0.035 

1975     3.8980E-01     5.0320E+03   0.035 

1976     3.3860E-01     5.8830E+03   0.035 

1977     3.9630E-01     6.6940E+03   0.035 

1978     6.3950E-01     5.7630E+03   0.035 

1979     3.1910E-01     6.2550E+03   0.035 

1980     5.8560E-01     5.8010E+03   0.035 

1981     3.9420E-01     5.7710E+03   0.035 

1982     3.6050E-01     1.4310E+03   0.035 

1983     2.7790E-01     2.5590E+03   0.035 

1984     2.2650E-01     2.2920E+03   0.035 

1985     1.8500E-01     2.7090E+03   0.035 

1986     9.4900E-02     2.3570E+03   0.035 

1987     1.2710E-01     2.6500E+03   0.035 

1988     1.9750E-01     3.0590E+03   0.035 

1989     1.7210E-01     2.9200E+03   0.035 

1990     1.0710E-01     2.7870E+03   0.035 

 

Ɂɞɟɫɶ ɩɪɢɜɟɞɟɧ ɮɪɚɝɦɟɧɬ ɮɚɣɥɚ, ɫɨɞɟɪɠɚɲɢɣ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ 

ɩɪɨɦɵɫɥɨɜɨɦɭ ɭɫɢɥɢɸ, ɭɫɪɟɞɧɟɧɧɨɦɭ ɡɚ ɝɨɞ (ɜɬɨɪɨɣ ɫɬɨɥɛɟɰ) ɢ  ɭɥɨɜɭ (ɬɪɟɬɢɣ 

ɫɬɨɥɛɟɰ)  ɡɚ ɩɟɪɢɨɞ ɫ 1961 ɩɨ 1990 ɝ. ȼ ɱɟɪɬёɪɬɨɦ ɫɬɨɥɛɰɟ ɭɤɚɡɚɧ 

ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɭɫɢɥɢɣ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ASPIC ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɜɵɯɨɞɧɵɯ ɮɚɣɥɨɜ. 

Ɏɚɣɥ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .fit ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ. Ɏɚɣɥ ɫ 

ɪɚɫɲɢɪɟɧɢɟɦ .bot ɫɨɞɟɪɠɢɬ ɪɟɡɭɥɶɬɚɬɵ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ. Ɏɚɣɥ ɫ 

ɪɚɫɲɢɪɟɧɢɟɦ .bio ɫɨɞɟɪɠɢɬ ɩɨɥɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɢɧɚɦɢɤɟ ɡɚɩɚɫɚ ɢ 

ɩɪɨɦɵɫɥɚ ɩɨ ɜɫɟɦ ɢɬɟɪɚɰɢɹɦ ɛɭɬɫɬɪɟɩɚ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɯɨɞɧɵɯ ɮɚɣɥɨɜ 

ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 
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ɉɪɨɝɧɨɡ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɩɪɨɝɪɚɦɦɵ ASPICP. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɝɧɨɡɚ ɧɭɠɧɨ ɬɚɤɠɟ 

ɫɮɨɪɦɢɪɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɮɚɣɥ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .ctl. 

ɉɟɪɜɚɹ ɫɬɪɨɤɚ ɭɩɪɚɜɥɹɟɦɨɝɨ ɮɚɣɥɚ – ɷɬɨ ɧɚɛɨɪ ɫɢɦɜɨɥɨɜ ASPICP-V4 . 

ȼɬɨɪɚɹ ɫɬɪɨɤɚ – ɧɚɡɜɚɧɢɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɜ ɤɚɜɵɱɤɚɯ. 

Ɍɪɟɬɶɹ ɫɬɪɨɤɚ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɮɚɣɥɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .bio. 

ɑɟɬɜɟɪɬɚɹ ɫɬɪɨɤɚ – ɷɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɨɬ 0.0 ɞɨ 1.0 – 

ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɞɥɹ ɡɚɲɭɦɥɟɧɢɹ MSY ɧɚ ɷɬɚɩɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

ɉɹɬɚɹ ɫɬɪɨɤɚ ɭɩɪɚɜɥɹɟɬ ɞɨɜɟɪɢɬɟɥɶɧɵɦ ɢɧɬɟɪɜɚɥɨɦ. Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ 

ɡɧɚɱɟɧɢɣ. ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ – ɫɢɦɜɨɥɶɧɚɹ ɩɟɪɟɦɟɧɧɚɹ BC ɢɥɢ PC, 

ɨɩɪɟɞɟɥɹɸɳɚɹ ɤɚɤɨɣ ɬɢɩ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɢɫɩɨɥɶɡɨɜɚɬɶ (ɫ 

ɤɨɪɪɟɤɰɢɟɣ ɧɚ ɫɦɟɳɟɧɢɟ ɢɥɢ ɨɛɵɱɧɵɟ ɩɟɪɰɟɧɬɢɥɢ). ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ - 0 ɢɥɢ 1 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɬɪɟɛɭɟɬɫɹ ɥɢ ɞɨɜɟɪɢɬɟɥɶɧɵɦ ɢɧɬɟɪɜɚɥɚɦ ɫɝɥɚɠɢɜɚɧɢɟ. 

ɒɟɫɬɚɹ ɫɬɪɨɤɚ – ɱɢɫɥɨ (ɰɟɥɨɟ) ɥɟɬ ɩɪɨɝɧɨɡɚ ɩɨɫɥɟ ɫɬɚɪɬɨɜɨɝɨ ɝɨɞɚ, 

ɤɨɬɨɪɵɟ ɧɟ ɛɭɞɭɬ ɨɬɨɛɪɚɠɟɧɵ ɧɚ ɝɪɚɮɢɤɟ. 

ɋɟɞɶɦɚɹ ɫɬɪɨɤɚ ɭɩɪɚɜɥɹɟɬ ɮɨɪɦɨɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɫɨɫɬɨɢɬ 

ɢɡ ɬɪɟɯ ɞɜɨɢɱɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. ɉɟɪɜɚɹ ɨɩɪɟɞɟɥɹɟɬ, ɞɨɥɠɟɧ ɥɢ AGRAPH 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɪɵɜɚɬɶɫɹ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɛɥɨɤɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ 

ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɪɟɡɭɥɶɬɚɬɨɜ. ȼɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ, ɛɭɞɟɬ ɥɢ ɡɚɩɢɫɵɜɚɬɶɫɹ 

.prb ɮɚɣɥ. ɗɬɨɬ ɩɨɞɪɨɛɧɵɣ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɱɢɬɚɧ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɩɚɤɟɬɨɦ ɢɥɢ ɫɪɟɞɫɬɜɨɦ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɬɚɛɥɢɰɚɦɢ  ɞɥɹ 

ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɝɧɨɡɚ. Ɍɪɟɬɶɹ ɨɩɪɟɞɟɥɹɟɬ, ɛɭɞɟɬ ɥɢ ɡɚɩɢɫɵɜɚɬɶɫɹ .rdat 

ɮɚɣɥ. ɗɬɨ ɜɟɪɫɢɹ ɨɫɧɨɜɧɨɝɨ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɱɢɬɚɧɚ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɩɚɤɟɬɨɦ R ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ dget( ). 

ȼɨɫɶɦɚɹ ɫɬɪɨɤɚ – ɫɟɦɢɡɧɚɱɧɨɟ ɰɟɥɨɟ ɱɢɫɥɨ, ɡɚɞɚɸɳɟɟ ɧɚɱɚɥɶɧɨɟ 

ɫɨɫɬɨɹɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ. Ɋɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɪɚɡɧɵɦ 

ɪɟɡɭɥɶɬɚɬɚɦ, ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɡɧɚɱɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɞɭɛɥɢɪɨɜɚɬɶ ɩɪɨɝɨɧ. 

Ⱦɟɜɹɬɚɹ ɫɬɪɨɤɚ ɡɚɞɚɟɬ ɫɩɟɰɢɮɢɤɚɰɢɸ ɩɪɨɝɧɨɡɚ. ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ 

ɜɢɞ xn , ɝɞɟ n – ɡɚɛɥɨɝɨɜɨɪɟɦɟɧɨɫɬɶ ɩɪɨɝɧɨɡɚ ɜ ɝɨɞɚɯ. ɇɚɩɪɢɦɟɪ, x5 – ɩɪɨɝɧɨɡ 

ɧɚ 5 ɥɟɬ. ȼɬɨɪɨɟ ɡɧɚɱɟɧɢɟ – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɟ ɡɧɚɱɟɧɢɟ 
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ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ 

ɢɡɦɟɪɟɧɢɹ. Ɍɪɟɬɶɟ ɡɧɚɱɟɧɢɟ – ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ, ɤɨɞɢɪɭɸɳɚɹ ɬɢɩ ɟɞɢɧɢɰ 

ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɦɵɫɥɚ. 

 

Ɍɚɛɥɢɰɚ II.2.2.5. Ʉɨɞɢɮɢɤɚɬɨɪ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɩɪɨɦɵɫɥɚ 

Ɂɧɚɱɟɧɢɟ ɋɦɵɫɥ 

YABS ɍɥɨɜ ɜ ɚɛɫɨɥɸɬɧɵɯ ɟɞɢɧɢɰɚɯ 

YREL ɍɥɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɭɥɨɜɭ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ 

MSY ɍɥɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ MSY 

FREL 
ɉɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɩɪɨɦɵɫɥɨɜɨɣ 
ɫɦɟɬɪɨɧɨɫɬɢ ɜ ɬɟɪɦɢɧɚɥɶɧɵɣ ɝɨɞ 

FMSY ɉɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ FMSY 

 

Ɏɚɣɥ ɞɨɥɠɟɧ ɡɚɤɚɧɱɢɜɚɬɶɫɹ ɫɢɦɜɨɥɚɦɢ %%END 

 

ɉɪɢɦɟɪ ɭɩɪɚɜɥɹɸɳɟɝɨ ɮɚɣɥɚ: 

 

ASPICP-V4 

’Red Porgy - Fish at 0.9 Fmsy’ 
se-rpg.bio 

0.1  

BC 1  

0  

0 1 1 

4520803 

1.0 YABS 

x5 0.50 FMSY 

x45 0.9 FMSY 

%%END 

 

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɪɨɝɪɚɦɦɚ AGRAPH – ɞɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɨɬɤɪɵɬɶ ɫ ɟɟ ɩɨɦɨɳɶɸ ɮɚɣɥ ɫ 

ɪɟɡɭɥɶɬɚɬɚɦɢ. 
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II.2.3. Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɉɉɉ ASPIC ɧɚɲɟɥ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɹɞɟ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɪɵɛɨɥɨɜɧɵɯ 

ɨɪɝɚɧɢɡɚɰɢɣ (Ɉɪɝɚɧɢɡɚɰɢɹ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ Ⱥɬɥɚɧɬɢɤɟ, 

NAFO; Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɦɢɫɫɢɹ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɚɬɥɚɧɬɢɱɟɫɤɢɯ ɬɭɧɰɨɜ, 

ICCAT ɢ ɞɪ.) ɢ ɧɚɰɢɨɧɚɥɶɧɵɯ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɜɟɞɨɦɫɬɜɚɯ (ɇɚɰɢɨɧɚɥɶɧɚɹ 

ɫɥɭɠɛɚ ɦɨɪɫɤɨɝɨ ɪɵɛɨɥɨɜɫɬɜɚ ɋɒȺ, NMFS; Ⱦɟɩɚɪɬɚɦɟɧɬ ɪɵɛɨɥɨɜɫɬɜɚ ɢ 

ɨɤɟɚɧɨɜ Ʉɚɧɚɞɵ, DFO  ɢ ɞɪ.) 

 

ɊȺɋɑȿɌ ɁȺɉȺɋȺ ɋ ɉɈɆɈɓɖɘ ɆɈȾȿɅɂ ASPIC ɇȺ ɉɊɂɆȿɊȿ  
ɋȿȼȿɊɈ-ɈɏɈɌɈɆɈɊɋɄɈȽɈ ɆɂɇɌȺə 

 

ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɪɹɞɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɨɮɢɰɢɚɥɶɧɚɹ ɫɬɚɬɢɫɬɢɤɚ ɭɥɨɜɨɜ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ 

(SSB) ɫɟɜɟɪɨ-ɨɯɨɬɨɦɨɪɫɤɨɝɨ ɦɢɧɬɚɹ ɡɚ ɩɟɪɢɨɞ ɫ 1980 ɩɨ 2015 ɝɝ., ɩɨɥɭɱɟɧɧɵɟ ɫ 

ɩɨɦɨɳɶɸ ɤɨɝɨɪɬɧɨɣ ɦɨɞɟɥɢ TISVPA [ȼɚɫɢɥɶɟɜ, 2006]. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɰɟɧɨɤ SSB ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɟɤɫɨɜ ɜɟɥɢɱɢɧɵ ɡɚɩɚɫɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɵɦ: q ≈ 1, ɬ.ɟ. 

ɜɟɥɢɱɢɧɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɤɚɤ E = C/B, ɹɜɥɹɟɬɫɹ 

ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɦɟɪɨɣ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, E = F. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɤɪɢɬɟɪɢɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 

ɦɨɞɟɥɢ ASPIC ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɛɥɢɡɨɫɬɶ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ 

ɤ ɟɞɢɧɢɰɟ. 

Ɏɚɣɥ, ɫɨɞɟɪɠɚɳɢɣ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɚɧɚɥɢɡɚ, ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ 

(ɫɬɚɧɞɚɪɬɧɨɟ ɪɚɫɲɢɪɟɧɢɟ .a7inp, ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɜɵɞɟɥɟɧɵ ɩɨɹɫɧɟɧɢɹ, ɜ 

ɪɟɚɥɶɧɨɦ ɮɚɣɥɟ ɨɬɫɭɬɫɬɜɭɸɳɢɟ): 
 
ASPIC-V7 

# File generated by aspic5to7 v.0.59 

"Pollock North" (ɫɢɦɜɨɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɫɨɞɟɪɠɚɳɢɣ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɤɬɟ, – ɞɨ 110 
ɫɢɦɜɨɥɨɜ, ɤɚɜɵɱɤɢ ɨɛɹɡɚɬɟɥɶɧɵ)  
# Program mode (FIT/BOT), verbosity, N bootstraps, [opt] user percentile: (ɪɚɫɱɟɬɧɵɟ ɨɩɰɢɢ: FIT – 

ɩɚɪɚɦɟɬɪɢɡɚɰɢɹ; BOT – ɛɭɬɫɬɪɟɩ, ɰɟɥɶ ɤɨɬɨɪɨɝɨ – ɨɰɟɧɤɚ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɞɥɹ 
ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ (ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɦɟɞɥɹɟɬ ɪɚɛɨɬɭ ɩɪɨɝɪɚɦɦɵ); verbosity – ɨɛɴɟɦ ɷɤɪɚɧɧɨɝɨ 
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ɜɵɜɨɞɚ, ɡɧɚɱɟɧɢɟ 102 ɡɚɞɚɟɬ ɩɪɨɝɪɚɦɦɟ ɢɧɫɬɪɭɤɰɢɸ ɤ ɫɨɡɞɚɧɢɸ ɮɚɣɥɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .rdat, 

ɫɨɞɟɪɠɚɳɟɝɨ R-ɫɤɪɢɩɬ. ɑɢɫɥɨ ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ – ɧɟ ɛɨɥɟɟ 3000) 

BOT  102  2000   

# Model shape, conditioning (YLD/EFT), obj. fn. (SSE/LAV/MLE/MAP): (ɜɟɪɫɢɹ ɦɨɞɟɥɢ: LOGISTIC – 

ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɒɟɮɟɪɚ; YLD – ɭɫɥɨɜɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɱɬɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɥɨɜɨɜ ɧɟ ɫɨɞɟɪɠɚɬ ɨɲɢɛɤɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɢɧɞɟɤɫɚ ɡɚɩɚɫɚ; SSE – 

ɜɢɞ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɨɬɤɥɨɧɟɧɢɣ)  

LOGISTIC  YLD  SSE 

# N years, N series: (ɱɢɫɥɨ ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 150; ɱɢɫɥɨ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ 
ɢɧɞɟɤɫɨɜ ɛɢɨɦɚɫɫɵ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 12) 
36  1 

# Monte Carlo mode (0/1/2), N trials: (ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɵɬɚɧɢɣ ɩɨ ɫɯɟɦɟ Ɇɨɧɬɟ Ʉɚɪɥɨ ɩɪɢ 
ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ɦɨɞɟɥɢ, 0 – ɨɬɫɭɬɫɬɜɭɟɬ, 1 – ɭɦɟɪɟɧɧɚɹ, 2 – ɜɵɫɨɤɚɹ; ɱɢɫɥɨ ɢɫɩɵɬɚɧɢɣ Ɇɨɧɬɟ 
Ʉɚɪɥɨ) 
1  100000 

# Convergence criteria (3 values): (ɤɪɢɬɟɪɢɢ ɫɯɨɞɢɦɨɫɬɢ) 

1.00E-08  3.00E-08  3.00E-04 

# Maximum F, N restarts, [gen. model] N steps/yr: (ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɨɰɟɧɤɢ F; ɱɢɫɥɨ ɩɨɜɬɨɪɟɧɢɣ 
ɪɚɫɱɟɬɨɜ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɫɯɨɞɢɦɨɫɬɢ; ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɲɚɝɨɜ ɜ ɝɨɞ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɛɨɛɳɟɧɧɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ, ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɢɝɧɨɪɢɪɭɟɬɫɹ ɩɪɨɝɪɚɦɦɨɣ) 
8.0d0  8  12 

# Random seed (large integer): (ɩɪɨɢɡɜɨɥɶɧɨɟ ɰɟɥɨɟ ɱɢɫɥɨ, ɧɟ ɦɟɧɟɟ 7 ɡɧɚɤɨɜ, ɬɪɟɛɭɸɳɟɟɫɹ ɞɥɹ 
ɢɧɢɰɢɚɰɢɢ ɝɟɧɟɪɚɬɨɪɚ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ) 
5679312 

# Initial guesses and bounds follow: (ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ) 

B1K    0.5  1  0.1  4.0  penalty  0.00E+00 (0.5 – ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ B1/K, ɝɞɟ B1 – ɛɢɨɦɚɫɫɚ ɜ 
ɧɚɱɚɥɟ ɩɟɪɜɨɝɨ ɝɨɞɚ ɧɚɛɥɸɞɟɧɢɣ; 1 – ɭɤɚɡɚɬɟɥɶ ɧɚ ɬɨ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ B1/K ɩɨɞɥɟɠɢɬ ɨɰɟɧɤɟ; 
ɨɫɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɹɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
«ɲɬɪɚɮɧɨɣ» ɮɭɧɤɰɢɢ – penalty) 

MSY    2000  1  500  5000 (2000 – ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ MSY; 1 – ɭɤɚɡɚɬɟɥɶ ɧɚ ɬɨ, ɱɬɨ MSY ɨɰɟɧɤɟ; 500 
ɢ 5000 – ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ MSY) 

Fmsy   2.00E-01  1  1.00E-02  1.50E+00 (ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɨɤɟ, ɧɨ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ FMSY) 

q      1  1  1.00E+00  0.1  1.5 (ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɨɤɟ, ɧɨ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ; ɬɪɟɬɶɟ ɡɧɚɱɟɧɢɟ – ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɸɳɢɣ 
ɡɧɚɱɢɦɨɫɬɶ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɩɪɢ ɪɚɫɱɟɬɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ) 
pos   40  1  25  85  8.0 (ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ ɫ ɨɛɨɛɳɟɧɧɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɶɸ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɨɪɦɵ, ɜ ɞɪɭɝɢɯ ɫɢɬɭɚɰɢɹɯ ɢɝɧɨɪɢɪɭɟɬɫɹ ɩɪɨɝɪɚɦɦɨɣ) 
DATA (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ) 

"Biomass index, Total yield" 

CC 

  1980     3208.5     626.1 

  1981     3572.3     560.2 

  1982     4316.0     633.5 

  1983     5196.0     734.1 

  1984     6137.1     1209.6 

  1985     6536.5     1262.8 

  1986     6482.3     1295.5 

  1987     6175.2     1289.0 

  1988     6028.1     1204.0 

  1989     6057.0     1298.8 

  1990     5859.7     1256.5 

  1991     5565.8     1226.5 

  1992     5278.1     982.6 
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  1993     5361.8     1176.6 

  1994     5773.4     1170.4 

  1995     6663.5     1709.5 

  1996     6383.5     2288.5 

  1997     6195.8     2415.8 

  1998     4245.6     1952.8 

  1999     2792.4     1037.7 

  2000     2675.1     1064.2 

  2001     2182.6     883.8 

  2002     2355.7     488.4 

  2003     2647.6     794.9 

  2004     2276.3     488.4 

  2005     2660.1     567.3 

  2006     3230.9     616.7 

  2007     3777.6     461.7 

  2008     4447.3     653.5 

  2009     4832.1     1075.7 

  2010     5639.9     1240.9 

  2011     6007.0     984.5 

  2012     6676.1     885.7 

  2013     6246.6     873.0 

  2014     6845.6     821.2 

  2015     7102.1     904.4  

 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɮɚɣɥ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

ASPIC (ɠɢɪɧɵɦ ɤɪɚɫɧɵɦ ɲɪɢɮɬɨɦ ɜɵɞɟɥɟɧɵ ɢɬɨɝɨɜɵɟ ɨɰɟɧɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɛɭɬɫɬɪɟɩ-ɩɪɨɰɟɞɭɪɵ): 
 
Pollock North                                                                                       

ASPIC -- A Surplus-Production Model Including Covariates (BETA Ver. 7.03) 

                                                                                                          BOT program mode 

Author:     Michael H. Prager                                                                         LOGISTIC model mode 

                Prager Consulting                                                                              YLD conditioning 

                http://www.mhprager.com                                                                       SSE optimization 

 

Reference:  Prager, M. H. 1994. A suite of extensions to a nonequilibrium                ASPIC program and user's guide 

                  surplus-production model.  Fishery Bulletin 92: 374-389.                  available gratis at www.mhprager.com 

 

CONTROL PARAMETERS (FROM INPUT FILE) (ɢɧɮɨɪɦɚɰɢɹ ɢɡ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ)     

Input file: C:/...s and Settings/User/Ɋɚɛɨɱɢɣ ɫɬɨɥ/ ASPIC/POL-SSE.a7inp (ɢɦɹ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ) 

------------------------------------------------------------------------------------------------------------------------ 

Operation of ASPIC:  Fit logistic (Schaefer) model by direct optimization with bootstrap. 

(Ɇɨɞɭɫ ɩɪɨɝɪɚɦɦɵ ASPIC: ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɒɟɮɟɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ) 
Number of years analyzed:               36                         Number of bootstrap trials:                         2000 

Number of data series:                            1                            Objective function:                          Least 

squares 

Relative conv. criterion (simplex):       1.000E-08             Monte Carlo search mode, trials:         1        100000 

Relative conv. criterion (restart):      3.000E-08             Random number seed:                              5679312 

Relative conv. criterion (effort):         3.000E-04             Identical convergences required in fitting:   

  8 

Maximum F allowed in fitting:               8.000  
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PROGRAM STATUS INFORMATION (NON-BOOTSTRAPPED ANALYSIS)                                            error code   0 

(ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɬɚɬɭɫɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ (ɛɟɡ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ))         (ɨɲɢɛɤɢ ɧɟ 
ɨɛɧɚɪɭɠɟɧɵ) 
------------------------------------------------------------------------------------------------------------------------ 

Normal convergence (ɤɪɢɬɟɪɢɢ ɫɯɨɞɢɦɨɫɬɢ ɫɨɛɥɸɞɟɧɵ) 
 

GOODNESS-OF-FIT AND WEIGHTING (NON-BOOTSTRAPPED ANALYSIS) 

(ɤɚɱɟɫɬɜɨ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (ɛɟɡ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ))  
------------------------------------------------------------------------------------------------------------------------ 

Objective function component: label and      Weighted         Weighted      Current    Inv. var.    R-squared 

source of variance                                            SSE     N                MSE       weight        weight     in 

CPUE 

(ɤɨɦɩɨɧɟɧɬɵ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ: ɹɪɥɵɤ 

ɢ ɢɫɬɨɱɧɢɤ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ) 
Loss(-1)  Unmatched yield                           0.000E+00 

Loss(0)   Penalty on B1 > K                         0.000E+00         1               N/A     0.000E+00          N/A 

Loss(1)   Biomass index, Total yield             3.972E-01        36         1.168E-02   1.000E+00   1.000E+00      0.857 

.............................................................................................  

TOTAL OBJECTIVE FUNCTION, MSE, RMSE:           3.97187404E-01          1.241E-02    1.114E-01 

(ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬ) 
Estimated contrast index (good=0.5, best=1.0):      0.3694 .....         Mean of B coverage proportions > and < Bmsy 

Estimated nearness index (best=1.0):                      1.0000 .....           Proportional closeness of any B to Bmsy 

 

MODEL PARAMETER ESTIMATES (NON-BOOTSTRAPPED) 

(ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ (ɛɟɡ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ)) 
------------------------------------------------------------------------------------------------------------------------ 

Parameter                                                Estimate    User guess    2nd guess    Min bound   Max bound  Estim? 

 

B1/K      Starting relative biomass (in 1980)       1.941E-01    5.000E-01     3.459E+00    1.000E-01    4.000E+00      1 

MSY       Maximum sustainable yield                 1.446E+03    2.000E+03   9.004E+02    5.000E+02   5.000E+03     1 

Fmsy      Fishing mortality rate at MSY              2.233E-01    2.000E-01    2.474E-01     1.000E-02    1.500E+00      1 

phi       Shape of production curve (Bmsy/K)      0.5000        0.5000               -----           -----                  -----         0 

q(1)      Biomass index, Total yield                     1.247E+00    1.000E+00   7.500E-01    1.000E-01   1.500E+00       1 

 

MANAGEMENT and DERIVED PARAMETER ESTIMATES (NON-BOOTSTRAPPED) 

(ɨɰɟɧɤɢ ɨɪɢɟɧɬɢɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɨɢɡɜɨɞɧɵɟ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ (ɛɟɡ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ)) 
------------------------------------------------------------------------------------------------------------------------ 

Parameter                                                         Estimate                   Logistic formula                General formula 

 

MSY       Maximum sustainable yield                  1.446E+03                            ----                                 ---- 

Bmsy      Stock biomass giving MSY                  6.475E+03                           K/2                          K*n**(1/(1-n)) 

K            Carrying capacity                                1.295E+04                          2*Bmsy                       Bmsy/phi 

 

n         Exponent in production function             2.0000                                  ----                                   ---- 

g         Fletcher's gamma                                  4.000E+00                            ----                          [n**(n/(n-1))]/[n-1] 

 

B./Bmsy   Ratio: B(2016)/Bmsy                        1.010E+00                             ----                                   ---- 

F./Fmsy   Ratio: F(2015)/Fmsy                         6.454E-01                              ----                                   ---- 

Fmsy/F.   Ratio: Fmsy/F(2015)                        1.549E+00                              ----                                   ---- 

 

Y.(Fmsy)  Approx. yield available at Fmsy in 2016   1.459E+03                     MSY*B./Bmsy               MSY*B./Bmsy 

          ...as proportion of MSY                                 1.009E+00                            ----                      ---- 

Ye.       Equilibrium yield available in 2016              1.446E+03            4*MSY*(B/K-(B/K)**2)      g*MSY*(B/K-(B/K)**n) 

          ...as proportion of MSY                              9.999E-01                            ----                      ---- 

 

--------- Fishing effort rate at MSY in units of each CE or CC series --------- 

fmsy(1)   Biomass index, Total yield                     1.790E-01                      Fmsy/q( 1)                Fmsy/q( 1) 
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ESTIMATED POPULATION TRAJECTORY (NON-BOOTSTRAPPED) 

(ɨɰɟɧɟɧɚɹ ɞɢɧɚɦɢɤɚ ɩɨɩɭɥɹɰɢɢ (ɛɟɡ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ)) 
------------------------------------------------------------------------------------------------------------------------ 

 

                Estimated   Estimated    Estimated     Observed        Model       Estimated       Ratio of       Ratio of 

        Year     total         starting      average         total                total             surplus          F mort        biomass 

Obs  or ID    F mort     biomass      biomass        yield               yield           production      to Fmsy      to Bmsy 

 

  1    1980     0.234   2.513E+03    2.673E+03    6.261E+02    6.261E+02    9.469E+02    1.049E+00    3.881E-01 

  2    1981     0.182   2.834E+03    3.075E+03    5.602E+02    5.602E+02    1.046E+03    8.159E-01    4.377E-01 

  3    1982     0.177   3.320E+03    3.581E+03    6.335E+02    6.335E+02    1.156E+03    7.924E-01    5.128E-01 

  4    1983     0.179   3.843E+03    4.102E+03    7.341E+02    7.341E+02    1.251E+03    8.016E-01    5.935E-01 

  5    1984     0.275   4.360E+03    4.405E+03    1.210E+03    1.210E+03    1.298E+03    1.230E+00    6.732E-01 

  6    1985     0.282   4.448E+03    4.471E+03    1.263E+03    1.263E+03    1.307E+03    1.265E+00    6.869E-01 

  7    1986     0.288   4.492E+03    4.501E+03    1.296E+03    1.296E+03    1.311E+03    1.289E+00    6.937E-01 

  8    1987     0.285   4.508E+03    4.521E+03    1.289E+03    1.289E+03    1.314E+03    1.277E+00    6.962E-01 

  9    1988     0.262   4.533E+03    4.594E+03    1.204E+03    1.204E+03    1.324E+03    1.174E+00    7.001E-01 

 10   1989     0.278   4.653E+03    4.671E+03    1.299E+03    1.299E+03    1.333E+03    1.245E+00    7.186E-01 

 11   1990     0.266   4.688E+03    4.731E+03    1.256E+03    1.256E+03    1.341E+03    1.190E+00    7.239E-01 

 12   1991     0.254   4.772E+03    4.837E+03    1.226E+03    1.226E+03    1.353E+03    1.136E+00    7.369E-01 

 13   1992     0.193   4.899E+03    5.101E+03    9.826E+02    9.826E+02    1.380E+03    8.629E-01    7.565E-01 

 14   1993     0.217   5.296E+03    5.414E+03    1.177E+03    1.177E+03    1.407E+03    9.734E-01    8.179E-01 

 15   1994     0.207   5.526E+03    5.655E+03    1.170E+03    1.170E+03    1.422E+03    9.269E-01    8.534E-01 

 16   1995     0.304   5.778E+03    5.628E+03    1.710E+03    1.710E+03    1.421E+03    1.361E+00    8.923E-01 

 17   1996     0.457   5.489E+03    5.002E+03    2.288E+03    2.288E+03    1.369E+03    2.049E+00    8.477E-01 

 18   1997     0.615   4.570E+03    3.927E+03    2.416E+03    2.416E+03    1.218E+03    2.755E+00    7.057E-01 

 19   1998     0.684   3.372E+03    2.856E+03    1.953E+03    1.953E+03    9.916E+02    3.062E+00    5.207E-01 

 20   1999     0.449   2.410E+03    2.313E+03    1.038E+03    1.038E+03    8.483E+02    2.009E+00    3.722E-01 

 21   2000     0.514   2.221E+03    2.072E+03    1.064E+03    1.064E+03    7.771E+02    2.300E+00    3.430E-01 

 22   2001     0.480   1.934E+03    1.842E+03    8.838E+02    8.838E+02    7.055E+02    2.149E+00    2.986E-01 

 23   2002     0.262   1.756E+03    1.867E+03    4.884E+02    4.884E+02    7.134E+02    1.172E+00    2.711E-01 

 24   2003     0.407   1.981E+03    1.953E+03    7.949E+02    7.949E+02    7.406E+02    1.823E+00    3.059E-01 

 25   2004     0.236   1.926E+03    2.068E+03    4.884E+02    4.884E+02    7.758E+02    1.058E+00    2.975E-01 

 26   2005     0.240   2.214E+03    2.360E+03    5.673E+02    5.673E+02    8.614E+02    1.077E+00    3.418E-01 

 27   2006     0.231   2.508E+03    2.672E+03    6.167E+02    6.167E+02    9.466E+02    1.034E+00    3.873E-01 

 28   2007     0.147   2.838E+03    3.132E+03    4.617E+02    4.617E+02    1.059E+03    6.602E-01    4.382E-01 

 29   2008     0.177   3.435E+03    3.697E+03    6.535E+02    6.535E+02    1.179E+03    7.916E-01    5.305E-01 

 30   2009     0.266   3.961E+03    4.045E+03    1.076E+03    1.076E+03    1.242E+03    1.191E+00    6.117E-01 

 31   2010     0.300   4.127E+03    4.135E+03    1.241E+03    1.241E+03    1.257E+03    1.344E+00    6.373E-01 

 32   2011     0.229   4.143E+03    4.294E+03    9.845E+02    9.845E+02    1.281E+03    1.027E+00    6.398E-01 

 33   2012     0.190   4.440E+03    4.666E+03    8.857E+02    8.857E+02    1.332E+03    8.502E-01    6.857E-01 

 34   2013     0.170   4.887E+03    5.145E+03    8.730E+02    8.730E+02    1.384E+03    7.599E-01    7.546E-01 

 35   2014     0.144   5.398E+03    5.704E+03    8.212E+02    8.212E+02    1.424E+03    6.449E-01    8.336E-01 

 36   2015     0.144   6.001E+03    6.276E+03    9.044E+02    9.044E+02    1.444E+03    6.454E-01    9.267E-01 

 37   2016                 6.540E+03                                                                                                             1.010E+00 

 

RESULTS FOR DATA SERIES # 1 (NON-BOOTSTRAPPED)                                               Biomass index, Total yield 

(ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɜɪɟɦɟɧɧɨɦɭ ɪɹɞɭ № 1 (ɛɟɡ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ))    ɂɧɞɟɤɫ ɛɢɨɦɚɫɫɵ, Ɉɛɳɢɣ 
ɜɵɥɨɜ 

------------------------------------------------------------------------------------------------------------------------ 

Data type CC: CPUE-catch series                                                                   Series weight:  1.000 

 

                      Observed    Estimated    Estim       Observed        Model         Resid in       Statist 

Obs    Year         CPUE         CPUE        F               yield              yield          log scale       weight  

 

  1     1980    3.208E+03    3.333E+03   0.2342    6.261E+02    6.261E+02     0.03820    1.000E+00 

  2     1981    3.572E+03    3.835E+03   0.1822    5.602E+02    5.602E+02     0.07096    1.000E+00 

  3     1982    4.316E+03    4.465E+03   0.1769    6.335E+02    6.335E+02     0.03402    1.000E+00 

  4     1983    5.196E+03    5.116E+03   0.1790    7.341E+02    7.341E+02    -0.01561    1.000E+00 
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  5     1984    6.137E+03    5.493E+03   0.2746    1.210E+03    1.210E+03    -0.11083    1.000E+00 

  6     1985    6.537E+03    5.575E+03   0.2825    1.263E+03    1.263E+03    -0.15904    1.000E+00 

  7     1986    6.482E+03    5.613E+03   0.2878    1.296E+03    1.296E+03    -0.14404    1.000E+00 

  8     1987    6.175E+03    5.638E+03   0.2851    1.289E+03    1.289E+03    -0.09096    1.000E+00 

  9     1988    6.028E+03    5.730E+03   0.2621    1.204E+03    1.204E+03    -0.05076    1.000E+00 

 10    1989    6.057E+03    5.825E+03   0.2781    1.299E+03    1.299E+03    -0.03906    1.000E+00 

 11    1990    5.860E+03    5.900E+03   0.2656    1.256E+03    1.256E+03     0.00681    1.000E+00 

 12    1991    5.566E+03    6.032E+03   0.2536    1.226E+03    1.226E+03     0.08040    1.000E+00 

 13    1992    5.278E+03    6.361E+03   0.1926    9.826E+02    9.826E+02     0.18659    1.000E+00 

 14    1993    5.362E+03    6.752E+03   0.2173    1.177E+03    1.177E+03     0.23047    1.000E+00 

 15    1994    5.773E+03    7.053E+03   0.2070    1.170E+03    1.170E+03     0.20015    1.000E+00 

 16    1995    6.663E+03    7.018E+03   0.3038    1.710E+03    1.710E+03     0.05190    1.000E+00 

 17    1996    6.383E+03    6.238E+03   0.4575    2.288E+03    2.288E+03    -0.02298    1.000E+00 

 18    1997    6.196E+03    4.897E+03   0.6152    2.416E+03    2.416E+03    -0.23516    1.000E+00 

 19    1998    4.246E+03    3.562E+03   0.6837    1.953E+03    1.953E+03    -0.17550    1.000E+00 

 20    1999    2.792E+03    2.885E+03   0.4486    1.038E+03    1.038E+03     0.03246    1.000E+00 

 21    2000    2.675E+03    2.585E+03   0.5135    1.064E+03    1.064E+03    -0.03445    1.000E+00 

 22    2001    2.183E+03    2.297E+03   0.4797    8.838E+02    8.838E+02     0.05130    1.000E+00 

 23    2002    2.356E+03    2.328E+03   0.2616    4.884E+02    4.884E+02    -0.01166    1.000E+00 

 24    2003    2.648E+03    2.436E+03   0.4070    7.949E+02    7.949E+02    -0.08348    1.000E+00 

 25    2004    2.276E+03    2.579E+03   0.2361    4.884E+02    4.884E+02     0.12497    1.000E+00 

 26    2005    2.660E+03    2.943E+03   0.2404    5.673E+02    5.673E+02     0.10094    1.000E+00 

 27    2006    3.231E+03    3.332E+03   0.2308    6.167E+02    6.167E+02     0.03083    1.000E+00 

 28    2007    3.778E+03    3.906E+03   0.1474    4.617E+02    4.617E+02     0.03352    1.000E+00 

 29    2008    4.447E+03    4.611E+03   0.1767    6.535E+02    6.535E+02     0.03613    1.000E+00 

 30    2009    4.832E+03    5.045E+03   0.2659    1.076E+03    1.076E+03     0.04308    1.000E+00 

 31    2010    5.640E+03    5.157E+03   0.3001    1.241E+03    1.241E+03    -0.08945    1.000E+00 

 32    2011    6.007E+03    5.355E+03   0.2293    9.845E+02    9.845E+02    -0.11497    1.000E+00 

 33    2012    6.676E+03    5.819E+03   0.1898    8.857E+02    8.857E+02    -0.13745    1.000E+00 

 34    2013    6.247E+03    6.417E+03   0.1697    8.730E+02    8.730E+02     0.02689    1.000E+00 

 35    2014    6.846E+03    7.113E+03   0.1440    8.212E+02    8.212E+02     0.03833    1.000E+00 

 36    2015    7.102E+03    7.827E+03   0.1441    9.044E+02    9.044E+02     0.09718    1.000E+00 

 

ESTIMATES FROM BOOTSTRAP ANALYSIS                                             (Notation X. means terminal estimate of X) 

(ɪɟɡɭɥɶɬɢɪɭɸɳɢɟ ɨɰɟɧɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ) 
------------------------------------------------------------------------------------------------------------------------ 

                                Bias-corrected approximate confidence limits                      Inter- 

Param         Point             ------------------------------------------------                        quartile        Relative 

name       estimate          80% lower    80% upper    50% lower    50% upper      range         IQ range 

 

B1/K        1.941E-01       1.607E-01     2.241E-01    1.756E-01     2.091E-01      3.348E-02       0.173 

MSY        1.446E+03      1.366E+03    1.602E+03    1.400E+03    1.525E+03     1.252E+02       0.087 

Fmsy       2.233E-01       2.015E-01     2.441E-01     2.114E-01    2.340E-01      2.253E-02       0.101 

  

q(1)         1.247E+00      1.137E+00     1.371E+00    1.188E+00    1.314E+00     1.256E-01      0.101 

  

Ye(2016)  1.446E+03      1.354E+03    1.587E+03    1.399E+03    1.524E+03      1.256E+02     0.087 

Y.(Fmsy)  1.459E+03      1.349E+03     1.551E+03    1.398E+03    1.506E+03     1.086E+02     0.074 

  

Bmsy        6.475E+03      5.681E+03    7.631E+03    6.035E+03     7.049E+03     1.014E+03     0.157 

  

fmsy(1)    1.790E-01       1.644E-01     1.926E-01    1.713E-01      1.860E-01      1.471E-02      0.082 

  

B./Bmsy    1.010E+00      8.581E-01    1.135E+00    9.287E-01     1.078E+00      1.490E-01      0.147 

F./Fmsy    6.454E-01      5.951E-01     7.083E-01    6.193E-01      6.793E-01       6.001E-02     0.093 

Ye./MSY   9.999E-01      1.000E+00    1.000E+00    1.000E+00    1.000E+00       5.951E-06     0.000 

  

INFORMATION FOR REPAST (Prager, Porch, Shertzer, & Caddy. 2003. NAJFM 23: 349-361) 

(ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ) 

------------------------------------------------------------------------------------------------------------------------ 
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Unitless limit reference point in F (Fmsy/F.):                 1.549  

(ɬɨɱɟɱɧɵɣ ɝɪɚɧɢɱɧɵɣ ɨɪɢɟɧɬɢɪ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. Ȼɟɡɪɚɡɦɟɪɧɵɣ: Fmsy/F)    

CV of above (from bootstrap distribution):                   0.068 

(ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɨɪɢɟɧɬɢɪɚ (ɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɭɬɫɬɪɟɩ-

ɨɰɟɧɨɤ)) 
 

NOTES ON BOOTSTRAPPED ESTIMATES: 

(ɩɪɢɦɟɱɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ) 
------------------------------------------------------------------------------------------------------------------------ 

- Bootstrap results were computed from 2000 trials. 

(ɑɢɫɥɨ ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɜɵɱɢɫɥɟɧɢɹɯ) 
- Results are conditional on parameter bounds in the input file. 

(Ɋɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ ɫ ɭɱɟɬɨɦ ɝɪɚɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ, ɡɚɞɚɧɧɵɯ ɜɨ ɜɯɨɞɧɨɦ ɮɚɣɥɟ) 

- If many trials were replaced, consider relaxing bounds and re-running. 

(ɉɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ, ɧɟ ɨɬɜɟɱɚɸɳɢɯ ɭɫɥɨɜɢɹɦ ɫɯɨɞɢɦɨɫɬɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɪɚɫɲɢɪɢɬɶ ɝɪɚɧɢɰɵ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ) 

- All bootstrapped intervals are approximate. The statistical literature recommends using at least 1000 trials 

  for accurate 95% intervals. The default 80% intervals used by ASPIC should require fewer trials for equivalent 

  accuracy. Using at least 500 trials is recommended. 

(ȼɫɟ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɢɡɚ, ɹɜɥɹɸɬɫɹ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɦɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ 95%-ɧɵɯ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɥɢɬɟɪɚɬɭɪɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɦɟɧɟɟ 1000 ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ. ȼ ɩɪɨɝɪɚɦɦɟ ASPIC ɩɨ ɭɦɨɥɱɚɧɢɸ 
ɩɪɢɧɹɬɵ 80%-ɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɱɬɨ ɬɪɟɛɭɟɬ ɦɟɧɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɫɩɵɬɚɧɢɣ. Ɋɟɤɨɦɟɧɞɨɜɚɧɧɨɟ ɱɢɫɥɨ 

ɛɭɬɫɬɪɟɩ-ɜɵɛɨɪɨɤ – ɧɟ ɦɟɧɟɟ 500) 

 

Trials replaced for lack of convergence:        0           Trials replaced for MSY at bound or MSY >= K:           0 

(ɑɢɫɥɨ ɩɨɜɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɫɯɨɞɢɦɨɫɬɢ) 
                                                                                         (ɑɢɫɥɨ ɩɨɜɬɨɪɧɵɯ ɜɜɢɞɭ ɜɵɯɨɞɚ MSY  ɧɚ ɝɪɚɧɢɰɭ ɢɥɢ MSY 

≥ K) 

Trials replaced for q at bound:                      7           Trials replaced for B1/K at bound:                               1 

(ɑɢɫɥɨ ɩɨɜɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɜɜɢɞɭ ɜɵɯɨɞɚ q  ɧɚ ɝɪɚɧɢɰɭ) 
                                                                                             (ɱɢɫɥɨ ɩɨɜɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɜɜɢɞɭ ɜɵɯɨɞɚ B1/K  ɧɚ 
ɝɪɚɧɢɰɭ) 
Trials replaced for Fmsy at bound:                0 

(ɑɢɫɥɨ ɩɨɜɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɜɜɢɞɭ ɜɵɯɨɞɚ FMSY  ɧɚ ɝɪɚɧɢɰɭ) 
Residual inflation factor:                          1.0607 

(Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɡɪɚɫɬɚɧɢɹ ɨɫɬɚɬɤɨɜ) 

 

Elapsed time: 0 hours, 10 minutes, 1.235 seconds. 

(Ɂɚɬɪɚɱɟɧɧɨɟ ɜɪɟɦɹ) 
 

ɇɚ ɪɢɫ. II.2.3.1  ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɞɟɥɶɸ ɞɢɧɚɦɢɤɚ 

ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ. 
 

 

Ɋɢɫ. II.2.3.1. Ⱦɢɧɚɦɢɤɚ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ 
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ȼ ɩɚɤɟɬɟ ASPIC ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ AGRAPH, ɜɵɜɨɞɹɳɚɹ ɝɪɚɮɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɞɢɧɚɦɢɤɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɵ, ɚ 

ɬɚɤɠɟ ɨ ɫɬɟɩɟɧɢ ɩɪɢɛɥɢɠɟɧɢɹ ɦɨɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ ɡɚɩɚɫɚ ɤ 

ɧɚɛɥɸɞɟɧɧɵɦ (ɪɢɫ. II.2.3.2, II.2.3.3).  

 

 
Ɋɢɫ. II.2.3.2. Ⱦɢɧɚɦɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɵ 

 

 
Ɋɢɫ. II.2.3.3. ɋɪɚɜɧɟɧɢɟ ɦɨɞɟɥɶɧɵɯ ɢ ɧɚɛɥɸɞɟɧɵɯ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ ɡɚɩɚɫɚ  
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ȼ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ASPIC ɩɪɨɰɟɞɭɪɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 

ɡɚɩɚɫɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɨɬɞɟɥɶɧɨɦ ɦɨɞɭɥɟ ASPICP, ɜ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɸɬ ɞɚɧɧɵɟ 

ɢɡ ɦɨɞɭɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. ɉɪɢ ɷɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (F/FMSY) ɡɚɞɚɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɦɨɞɭɥɹ ASPICP (ɫɬɚɧɞɚɪɬɧɨɟ 

ɪɚɫɲɢɪɟɧɢɟ .ctl, ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɜɵɞɟɥɟɧɵ ɩɨɹɫɧɟɧɢɹ, ɜ ɪɟɚɥɶɧɨɦ ɮɚɣɥɟ 

ɨɬɫɭɬɫɬɜɭɸɳɢɟ): 
 
ASPICP-V4 

"Pollock North" (ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ) 
POL-SSE.bio (ɢɦɹ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɦɨɞɭɥɹ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ASPIC) 

0.1 -CV of MSY 

BC 1 -Smoothed intervals 

0 -Don’t skip years 

0 1 1 

4520803 (ɩɪɨɢɡɜɨɥɶɧɨɟ ɰɟɥɨɟ ɱɢɫɥɨ, ɧɟ ɦɟɧɟɟ 7 ɡɧɚɤɨɜ, ɬɪɟɛɭɸɳɟɟɫɹ ɞɥɹ ɢɧɢɰɢɚɰɢɢ ɝɟɧɟɪɚɬɨɪɚ 
ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ) 
# Projection specs follow here (ɨɩɰɢɢ ɩɪɨɝɧɨɡɧɨɣ ɩɪɨɰɟɞɭɪɵ) 

# The next one is for ten years: (ɩɪɨɝɧɨɡ ɧɚ 10 ɥɟɬ ɜɩɟɪɟɞ) 

x10 1.00 FMSY  (ɱɢɫɥɨ ɥɟɬ ɩɪɨɝɧɨɡɚ, F  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ FMSY) 

%%END 

 

Ɏɪɚɝɦɟɧɬ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɩɪɨɝɧɨɡɧɨɝɨ ɦɨɞɭɥɹ (ɫɬɚɧɞɚɪɬɧɨɟ ɪɚɫɲɢɪɟɧɢɟ 
.prj): 

 
Results from ASPICP.EXE, version 5.01 (ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ)                                                            

Pollock North                                                                                                  

 

USER CONTROL INFORMATION (FROM INPUT FILE) (ɢɧɮɨɪɦɚɰɢɹ, ɡɚɞɚɧɧɚɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜɨ ɜɯɨɞɧɨɦ 

ɮɚɣɥɟ) 

----------------------------------------------------------------------------------------------------- 

Control (CTL) file read: (ɢɦɹ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ)                                           POL-SSE.ctl 

Biomass (BIO) file read: (ɢɦɹ ɮɚɣɥɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɨɰɟɧɤɢ ɛɢɨɦɚɫɫɵ)       pol-sse.bio 

Output file (this file): (ɢɦɹ ɮɚɣɥɚ ɪɟɡɭɥɶɬɚɬɨɜ)                                           POL-SSE.prj 

Production-model type: (ɬɢɩ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ)                               Logistic 

Number of years of projections: (ɩɪɨɝɧɨɡɧɵɣ ɝɨɪɢɡɨɧɬ)                           10 (ɥɟɬ) 

Type of confidence intervals: (ɬɢɩ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ)                 Bias-corrected percentile (ɩɪɨɰɟɧɬɢɥɢ, 

                                                                                                                                      ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɫ ɭɱɟɬɨɦ 
ɫɦɟɳɟɧɢɹ)  
CV of MSY:                                                                                             0.1000 

Confidence interval smoothing: (ɫɝɥɚɠɢɜɚɧɢɟ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ)   ON (ɜɤɥɸɱɟɧɨ) 
 

Year          Input data          User data type 

----          -----------         -------------- 

2016           1.000E+00           F/Fmsy 

2017           1.000E+00           F/Fmsy 

2018           1.000E+00           F/Fmsy 

2019           1.000E+00           F/Fmsy 

2020           1.000E+00           F/Fmsy 

2021           1.000E+00           F/Fmsy 
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2022           1.000E+00           F/Fmsy 

2023           1.000E+00           F/Fmsy 

2024           1.000E+00           F/Fmsy 

2025           1.000E+00           F/Fmsy 

 

……………………………………………………………………………………………… 

 

TABLE OF PROJECTED YIELDS (ȼȿɅɂɑɂɇȺ ɍɅɈȼȺ ɇȺ ɉɊɈȽɇɈɁɇɈɆ ȽɈɊɂɁɈɇɌȿ) 
                                                                                                                                                                         Inter- 

                Point         Estimated        Relative    Approx 80%   Approx 80%   Approx 50%   Approx 50%     quartile   Relative 

Year      estimate             bias              bias         lower CL      upper CL        lower CL         upper CL           range   IQ range 

 

2016     1.483E+03   -2.208E+01      -1.49%    1.418E+03    1.618E+03    1.461E+03    1.568E+03    1.076E+02      0.073 

2017     1.517E+03   -5.885E+01      -3.88%    1.490E+03    1.702E+03    1.534E+03    1.656E+03    1.221E+02      0.080 

2018     1.495E+03   -3.794E+01      -2.54%    1.445E+03    1.661E+03    1.489E+03    1.606E+03    1.172E+02      0.078 

2019     1.439E+03    1.592E+01       1.11%    1.348E+03    1.527E+03    1.387E+03    1.483E+03    9.541E+01      0.066 

2020     1.413E+03    4.211E+01       2.98%    1.305E+03    1.473E+03    1.341E+03    1.427E+03    8.583E+01      0.061 

2021     1.388E+03    6.617E+01       4.77%    1.277E+03    1.429E+03    1.307E+03    1.382E+03    7.558E+01      0.054 

2022     1.367E+03    8.715E+01       6.37%    1.255E+03    1.382E+03    1.267E+03    1.342E+03    7.459E+01      0.055 

2023     1.370E+03    8.359E+01       6.10%    1.230E+03    1.394E+03    1.272E+03    1.349E+03    7.700E+01      0.056 

2024     1.362E+03    9.077E+01       6.66%    1.239E+03    1.380E+03    1.260E+03    1.339E+03    7.911E+01      0.058 

2025     1.397E+03    5.556E+01       3.98%    1.279E+03    1.464E+03    1.314E+03    1.409E+03    9.516E+01      0.068 

 

NOTE: Confidence intervals are approximate (ɨɰɟɧɤɢ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɟ) 

At least 500 to 1000 trials are recommended when estimating confidence intervals (ɞɥɹ ɨɰɟɧɢɜɚɧɢɹ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɤɚɤ ɦɢɧɢɦɭɦ, ɨɬ 500 ɞɨ 1000 ɩɨɜɬɨɪɧɨɫɬɟɣ) 

 

 

Ɋɟɡɭɥɶɬɚɬɵ, ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ AGRAPH, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. II.2.3.4 ɢ II.2.3.5: 

 

 

 

Ɋɢɫ. II.2.3.4. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ ɫ 80%-ɧɵɦ ɞɨɜɟɪɢɬɟɥɶɧɵɦ ɢɧɬɟɪɜɚɥɨɦ 
ɢ ɩɪɨɝɧɨɡɨɦ ɧɚ 10 ɥɟɬ 
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Ɋɢɫ. II.2.3.5. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɫ 80%-ɧɵɦ ɞɨɜɟɪɢɬɟɥɶɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɢ 
ɩɪɨɝɧɨɡɨɦ ɧɚ 10 ɥɟɬ 
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Ɋɚɡɞɟɥ III 

Ɇɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ 
ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɞɥɹ III ɭɪɨɜɧɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɨɜ 
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ɇɟɦɨɞɟɥɶɧɵɟ ɦɟɬɨɞɵ (ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ) 
 

Ʉ III ɭɪɨɜɧɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɈȾɍ ɨɬɧɨɫɹɬɫɹ 

ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɩɨɥɧɨɬɚ ɢ/ɢɥɢ ɤɚɱɟɫɬɜɨ ɞɨɫɬɭɩɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɢɫɤɥɸɱɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɞɟɥɟɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ. Ɉɛɨɫɧɨɜɚɧɢɟ 

ɈȾɍ ɫɬɪɨɢɬɫɹ ɧɚ ɷɦɩɢɪɢɱɟɫɤɢɯ, ɬɪɟɧɞɨɜɵɯ, ɢɧɞɢɤɚɬɨɪɧɵɯ ɢ ɞɪɭɝɢɯ 

ɩɪɢɛɥɢɠɟɧɧɵɯ ɦɟɬɨɞɚɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɥɭɱɚɟ ɞɟɮɢɰɢɬɚ ɢɧɮɨɪɦɚɰɢɢ.  

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɨ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɨɞɨɛɧɵɯ 

ɦɟɬɨɞɨɜ (ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ), ɨɛɴɟɞɢɧɹɟɦɵɯ ɜ ɤɚɬɟɝɨɪɢɸ DLM (Data Limited 

Methods), ɢɥɢ «ɧɟɦɨɞɟɥɶɧɵɯ» ɦɟɬɨɞɨɜ. Ɋɚɡɥɢɱɧɵɟ ɝɪɭɩɩɵ ɷɬɢɯ ɦɟɬɨɞɨɜ 

ɪɚɡɥɢɱɚɸɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɩɪɟɞɩɨɫɵɥɤɚɦɢ, ɡɚɥɨɠɟɧɧɵɦɢ ɜ ɢɯ ɨɫɧɨɜɭ, ɚ 

ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɫɨɫɬɚɜɭ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɇɚ ɪɢɫ. III.1 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɨɫɧɨɜɧɵɟ ɤɥɚɫɫɵ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. III.1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɪɚɦɤɚɯ «ɧɟɦɨɞɟɥɶɧɨɝɨ» ɩɨɞɯɨɞɚ  
ɤ ɨɛɨɫɧɨɜɚɧɢɸ ɈȾɍ 

 

ȼɜɢɞɭ ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɞɯɨɞɨɜ ɤ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ 

ɈȾɍ ɩɪɢ ɞɟɮɢɰɢɬɟ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɜɵɛɨɪɚ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

 

«ɇɟɦɨɞɟɥɶɧɵɣ» ɩɨɞɯɨɞ 

Ɍɪɟɧɞɨɜɵɟ 
ɦɟɬɨɞɵ 

ɗɦɩɢɪɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ 

Ɇɟɬɨɞɵ, 
ɭɱɢɬɵɜɚɸɳɢɟ 

ɢɫɬɨɳɟɧɢɟ ɡɚɩɚɫɚ 

Ɇɟɬɨɞɵ ɧɚ 
ɨɫɧɨɜɟ 

ɭɪɚɜɧɟɧɢɣ ɭɥɨɜɚ 

 

ɉɪɨɱɢɟ ɦɟɬɨɞɵ 



256 
 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɩɨɩɭɥɹɰɢɣ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɧɞɟɧɰɢɢ ɢɡɦɟɧɟɧɢɣ 

ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɨɦɵɫɥɚ.  

Ɉɝɪɚɧɢɱɟɧɢɟ ɜɵɛɨɪɚ ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɬɨɞɨɜ DLM ɦɨɠɟɬ ɛɵɬɶ 

ɨɫɭɳɟɫɬɜɥɟɧɨ ɧɚ ɨɫɧɨɜɟ ɜɵɞɟɥɟɧɢɹ ɛɨɥɟɟ ɞɪɨɛɧɵɯ ɤɚɬɟɝɨɪɢɣ ɜ ɪɚɦɤɚɯ III 

ɭɪɨɜɧɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɉɨɞɨɛɧɚɹ ɩɪɚɤɬɢɤɚ ɫɭɳɟɫɬɜɭɟɬ ɜ ɬɚɤɢɯ 

ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɤɚɤ ɂɄȿɋ ɢ ɇȺɎɈ. ȼ ɂɄȿɋ, ɧɚɩɪɢɦɟɪ, ɩɪɢɧɹɬɨ 

ɪɚɡɞɟɥɟɧɢɟ ɜɫɟɯ ɡɚɩɚɫɨɜ ɧɚ 6 ɤɚɬɟɝɨɪɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɞɚɧɧɵɦɢ [ICES, 2012]: 

1. ɋɬɪɭɤɬɭɪɚ ɢ ɤɚɱɟɫɬɜɨ ɞɚɧɧɵɯ ɞɨɩɭɫɤɚɸɬ ɩɪɢɦɟɧɟɧɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɈȾɍ (ɤɨɝɨɪɬɧɵɟ ɢ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ); 

2. ɋɬɪɭɤɬɭɪɚ ɞɚɧɧɵɯ ɞɨɩɭɫɤɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɈȾɍ (ɤɨɝɨɪɬɧɵɟ ɢ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɦɨɞɟɥɢ), ɨɞɧɚɤɨ 

ɪɟɡɭɥɶɬɚɬɵ (ɜ ɫɢɥɭ ɪɚɡɥɢɱɧɵɯ ɩɪɢɱɢɧ) ɧɟɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɵ ɢ ɩɨɡɜɨɥɹɸɬ ɞɚɬɶ 

ɥɢɲɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɬɟɤɭɳɢɯ ɬɪɟɧɞɨɜ ɜ ɩɨɤɚɡɚɬɟɥɹɯ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ, ɩɨɩɨɥɧɟɧɢɹ ɢ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ; 

3. Ⱦɨɫɬɭɩɧɵ ɢɧɞɟɤɫɵ ɜɟɥɢɱɢɧɵ ɡɚɩɚɫɚ (ɪɟɡɭɥɶɬɚɬɵ ɭɱɟɬɧɵɯ ɫɴɟɦɨɤ), 

ɩɨɡɜɨɥɹɸɳɢɟ ɫɭɞɢɬɶ ɨ ɟɝɨ ɞɢɧɚɦɢɤɟ (ɜ ɬɟɪɦɢɧɚɯ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, 

ɩɨɩɨɥɧɟɧɢɹ, ɛɢɨɦɚɫɫɵ); 

4. Ⱦɨɫɬɭɩɧɵ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɵɟ ɞɚɧɧɵɟ ɨ ɜɟɥɢɱɢɧɟ ɭɥɨɜɚ; 

5. ɂɦɟɸɬɫɹ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɨɛ ɭɥɨɜɟ ɧɚ ɜɵɝɪɭɡɤɭ; 

6. ȼɟɥɢɱɢɧɚ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɜɵɥɨɜɚ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɚ, ɱɬɨ 

ɬɢɩɢɱɧɨ ɞɥɹ ɩɪɢɥɨɜɧɵɯ ɢ ɫɨɪɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɜɵɛɨɪ ɬɨɣ ɢɥɢ ɢɧɨɣ ɢɡ 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɤɚɬɟɝɨɪɢɣ, ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. III.2. 
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Ɋɢɫ. III.2. Ȼɥɨɤ-ɫɯɟɦɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ ɤ ɨɞɧɨɣ 
ɢɡ 6-ɬɢ ɩɪɟɞɩɢɫɚɧɧɵɯ ɂɄȿɋ ɤɚɬɟɝɨɪɢɣ 

 

Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɜɵɞɟɥɹɟɦɵɯ ɤɚɬɟɝɨɪɢɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɛɨɪ 

ɦɟɬɨɞɨɜ, ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɤ ɩɪɢɦɟɧɟɧɢɸ. 

ɇɚɢɛɨɥɟɟ ɨɱɟɜɢɞɧɵɦ ɫɩɨɫɨɛɨɦ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɜɵɛɨɪɚ «ɧɚɢɥɭɱɲɟɝɨ» 

ɦɟɬɨɞɚ DLM ɹɜɥɹɟɬɫɹ ɢɯ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, 

ɝɟɧɟɪɢɪɭɸɳɢɯ ɩɨɥɧɵɟ ɧɚɛɨɪɵ ɞɚɧɧɵɯ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɨɛɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ, 

ɨɫɭɳɟɫɬɜɥɟɧɧɨɝɨ ɝɪɭɩɩɨɣ ɤɚɧɚɞɫɤɢɯ ɢ ɚɦɟɪɢɤɚɧɫɤɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɧɚ ɩɪɢɦɟɪɟ 

ɤɨɝɨɪɬɧɵɯ ɦɨɞɟɥɟɣ [Carruthers et al., 2014], ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ 

ɦɟɬɨɞɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ ɫɬɟɩɟɧɶ ɢɫɬɨɳɟɧɢɹ ɡɚɩɚɫɚ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɦɟɬɨɞɚ 

DB-SRA (ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɨɤɪɚɳɟɧɢɹ ɡɚɩɚɫɚ) [Dick, MacCall, 2011]. 

Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɪɢɟɧɬɢɪɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ 

(MSY, BMSY) ɢ ɝɪɚɧɢɰɭ ɨɛɥɚɫɬɢ ɩɟɪɟɥɨɜɚ (Overfishing Limit, OFL = Y(FMSY). 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɫɥɭɠɚɬ ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɭɥɨɜɨɜ (Ct), ɨɰɟɧɤɚ ɦɝɧɨɜɟɧɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ (Ɇ), ɚ ɬɚɤɠɟ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɵɟ 

ɫɭɠɞɟɧɢɹ ɨ ɫɨɨɬɧɨɲɟɧɢɹɯ FMSY/M, BMSY/B0 ɢ BCUR/B0. ɂɡ ɱɢɫɥɚ 

ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ (25 ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ), ɦɟɬɨɞ DB-SRA ɞɚɟɬ 

ɧɚɢɥɭɱɲɟɟ ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɨɰɟɧɤɚɦ, ɩɨɥɭɱɟɧɧɵɦ ɫ ɩɨɦɨɳɶɸ ɩɨɥɧɨɣ 

ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ.  
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Ʌɚɛɨɪɚɬɨɪɢɟɣ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɎȽȻɇɍ 

«ȼɇɂɊɈ» ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɨɝɢɱɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɝɪɭɩɩɵ ɦɟɬɨɞɨɜ DLM, 

ɨɩɟɪɢɪɭɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɦɢ ɧɚɛɨɪɚɦɢ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɨɝɪɚɧɢɱɟɧɧɵɯ 

ɞɚɧɧɵɦɢ ɨɛ ɭɥɨɜɟ ɢ ɢɧɞɟɤɫɚɯ ɨɛɢɥɢɹ.  

 

Ʌɢɬɟɪɚɬɭɪɚ 

Geromont H.F., Butterworth D.S. Generic management procedures for data-

poor fisheries: forecasting with few data // ICES Journal of Marine Science. 2015. V. 

72. N. 1. P. 251–261. 

ICES. 2012. ICES Implementation of Advice for Data-limited Stocks in 2012 

in its 2012 Advice. ICES CM 2012/ACOM 68. 42 pp. 
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III.1. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ DLMtool (NRDC) 

Carruthers, Hordyk, 2016 

III.1.1. Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ 

Ⱥɧɚɥɢɡ ɨɩɢɪɚɟɬɫɹ ɧɚ ɢɞɟɨɥɨɝɢɸ MSE (Management Strategy Evaluation – 

ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ), ɧɚɡɧɚɱɟɧɢɟɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ 

ɜɵɛɨɪ ɫɬɪɚɬɟɝɢɢ, ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɨɣ ɤ ɢɡɦɟɧɟɧɢɸ ɝɢɩɨɬɟɡ ɨ ɪɟɚɥɶɧɨɣ 

ɞɢɧɚɦɢɤɟ ɩɪɨɰɟɞɭɪ ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɜɟɪɫɢɢ MSE ɜ ɤɚɱɟɫɬɜɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ 

ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɞɭɤɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɚ ɩɪɨɰɟɞɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ 

ɧɟɦɨɞɟɥɶɧɨɦɭ ɉɊɉ. Ɍɨɝɞɚ ɡɚɞɚɱɚ ɮɨɪɦɚɥɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɞɢɧɚɦɢɤɚ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɨɩɢɫɵɜɚɟɬɫɹ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ 

ɦɨɞɟɥɶɸ:  
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(III.1.1.1) 

ɝɞɟ B – ɛɢɨɦɚɫɫɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ; t – ɜɪɟɦɹ (ɝɨɞɵ); FMSY – 

ɩɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ MSY; Ȗ – ɩɚɪɚɦɟɬɪ ɦɨɞɟɥɢ ɉɟɥɥɚ-

Ɍɨɦɥɢɧɫɨɧɚ [Pella, Tomlinson, 1969]; BMSY – ɛɢɨɦɚɫɫɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ MSY; 

Frec – ɩɪɨɦɵɫɥɨɜɚɹ ɫɦɟɪɬɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɨɝɥɚɫɧɨ ɬɟɫɬɢɪɭɟɦɨɦɭ 

ɧɟɦɨɞɟɥɶɧɨɦɭ ɉɊɉ ɤɚɤ ɮɭɧɤɰɢɢ ɢɧɞɟɤɫɚ ɜɟɥɢɱɢɧɵ ɡɚɩɚɫɚ; I – ɢɧɞɟɤɫ 

ɜɟɥɢɱɢɧɵ ɡɚɩɚɫɚ; İ – ɨɲɢɛɤɚ ɩɪɨɰɟɫɫɚ, ɨɰɟɧɟɧɧɚɹ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɦɨɞɟɥɢ.  

ɇɚɛɥɸɞɚɟɦɵɟ ɢɧɞɟɤɫɵ ɜɟɥɢɱɢɧɵ ɡɚɩɚɫɚ ɫɜɹɡɚɧɵ ɫ ɮɚɤɬɢɱɟɫɤɨɣ 

ɛɢɨɦɚɫɫɨɣ ɦɨɞɟɥɢ ɧɚɛɥɸɞɟɧɢɹ: 

)2/exp( 2

  tt BI , (III.1.1.2) 

ɝɞɟ η – ɨɲɢɛɤɚ ɧɚɛɥɸɞɟɧɢɹ; ıη – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɨɲɢɛɤɢ 

ɧɚɛɥɸɞɟɧɢɹ. 
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ɇɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɭɫɪɟɞɧɟɧɧɵɟ ɩɨ ɜɪɟɦɟɧɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɠɢɞɚɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɜɟɥɢɱɢɧ:  
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(III.1.1.3) 

ɝɞɟ J – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ɍɚɤ, ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɢɡ ɩɨɞɨɛɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɨɬɤɥɨɧɟɧɢɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɭɥɨɜɚ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɢ ɞɨɫɬɢɠɢɦɨɝɨ MSY: 

 
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(III.1.1.4) 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɣ ɡɚɞɚɱɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɧɟɦɨɞɟɥɶɧɵɦ ɦɟɬɨɞɚɦ, 

ɪɟɚɥɶɧɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɈȾɍ, ɢɫɩɨɥɶɡɨɜɚɧ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Combi 4.0. ɋɬɪɭɤɬɭɪɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɞɟɜɹɬɢ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ, 

ɪɚɫɩɚɞɚɸɳɢɯɫɹ ɧɚ ɬɪɢ ɝɪɭɩɩɵ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɨ ɢɯ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ. 

1. Мɟɬɨɞɵ, ɨɩɟɪɢɪɭɸɳɢɟ ɞɚɧɧɵɦɢ ɨ ɞɢɧɚɦɢɤɟ ɜɵɥɨɜɚ: 

– AvC: ɪɟɚɥɢɡɭɟɬ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ ɬɢɩɚ «status quo», ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɨɣ ɈȾɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɢɣ ɜɵɥɨɜ ɡɚ ɩɟɪɢɨɞ 

ɧɚɛɥɸɞɟɧɢɣ; 

– ɋɋ1: ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ 

ɜɟɥɢɱɢɧɵ ɜɵɥɨɜɚ [Geromont, Butterworth, 2015]. ɉɪɨɝɧɨɡ ɜɟɥɢɱɢɧɵ ɈȾɍ (TAC) 

ɧɚ ɝɨɞ ɜɩɟɪɟɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ TACy + 1 = (1 – x) C
ave, ɝɞɟ C

ave – ɫɪɟɞɧɢɣ 

ɜɵɥɨɜ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ:  

, 

x – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɸɳɢɣ ɡɧɚɱɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 1 (ɜ ɦɟɬɨɞɟ 

ɋɋ1 ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ x = 0); 

– CC4: ɦɟɬɨɞ, ɚɧɚɥɨɝɢɱɧɵɣ CC1, ɫ ɤɨɪɪɟɤɬɢɪɭɸɳɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ x = 

0,3 [Geromont, Butterworth, 2015]. 
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2. Мɟɬɨɞɵ, ɨɩɟɪɢɪɭɸɳɢɟ ɞɚɧɧɵɦɢ ɨ ɞɢɧɚɦɢɤɟ ɢɧɞɟɤɫɨɜ ɨɛɢɥɢɹ: 

– Islope 1: ɂɫɯɨɞɧɨ ɪɚɡɪɚɛɨɬɚɧ ɢ ɚɩɪɨɛɢɪɨɜɚɧ ɧɚ ɞɚɧɧɵɯ ɨ ɩɪɨɦɵɫɥɟ ɯɟɤɚ 

ɇɚɦɢɛɢɣɫɤɨɝɨ ɲɟɥɶɮɚ [Butterworth, Geromont, 2001]. Ɉɫɧɨɜɧɨɟ ɭɪɚɜɧɟɧɢɟ 

ɦɟɬɨɞɚ ɢɦɟɟɬ ɜɢɞ:  

TACy + 1 = TACy (1 + Ȝsy),  

ɝɞɟ Ȝ – ɩɚɪɚɦɟɬɪ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɫɬɟɩɟɧɶ ɢɡɦɟɧɟɧɢɣ ɜɟɥɢɱɢɧɵ ɈȾɍ 

ɩɪɢ ɧɚɥɢɱɢɢ ɬɪɟɧɞɚ ɢɧɞɟɤɫɨɜ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ (ɜ ɦɟɬɨɞɟ Islope1 ɩɪɢɧɹɬ ɪɚɜɧɵɦ 

Ȝ = 0,4); sy – ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɞɚ ɥɨɝ-ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ 

ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ln Iy) ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ 

ɧɚɛɥɸɞɟɧɢɣ(sy = tg ȕ) (ɫɦ. ɪɢɫ. III.1.1.1.), TACy = 0,8ɋave.  

 

 

Ɋɢɫ. III.1.1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɭɝɥɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɞɚ ɥɨɝ-ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ  ɜ ɦɟɬɨɞɟ Islope 

 

– Islope 4: ɚɧɚɥɨɝɢɱɟɧ ɩɪɟɞɵɞɭɳɟɦɭ ɦɟɬɨɞɭ ɫ ɩɚɪɚɦɟɬɪɚɦɢ Ȝ = 0,2, TACy 

= 0,6ɋave, 

– Itarget 1: ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɛɢɨɦɚɫɫɵ 

ɡɚɩɚɫɚ ɧɚ ɭɪɨɜɧɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɡɚɞɚɧɧɨɦɭ ɢɧɞɟɤɫɭ ɨɛɢɥɢɹ (I) [Geromont, 

Butterworth, 2015]. ɉɪɨɝɧɨɡ ɜɟɥɢɱɢɧɵ ɈȾɍ ɧɚ ɝɨɞ ɜɩɟɪɟɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ: 
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


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I

I
wTACTAC

recent

yy  ɟɫɥɢ Irecent < I0. 

Ɂɞɟɫɶ I0 – ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (I0 

= 0,8 Iave, ɝɞɟ Iave – ɫɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ ɢɧɞɟɤɫɚ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɟ), ɩɪɢ ɩɟɪɟɯɨɞɟ 

ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɧɢɠɟɧɢɟ ɈȾɍ ɞɨ ɧɭɥɹ ɩɨ ɤɜɚɞɪɚɬɢɱɟɫɤɨɣ 

ɮɭɧɤɰɢɢ (ɪɢɫ. III.1.1.2); I
recent – ɫɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ( ); Itarget 

– ɰɟɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ ɨɛɢɥɢɹ (ɜ ɦɟɬɨɞɟ Itarget1 ɡɚɞɚɟɬɫɹ ɤɚɤ I
target = 1,5 

I
ave); w – ɩɚɪɚɦɟɬɪ ɫɝɥɚɠɢɜɚɧɢɹ (ɩɪɢɧɹɬ ɪɚɜɧɵɦ 0,5); TAC

* – ɧɚɱɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɈȾɍ, ɡɚɞɚɜɚɟɦɨɟ ɤɚɤ ɞɨɥɹ ɨɬ ɫɪɟɞɧɟɝɨ ɭɥɨɜɚ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ (TAC
* 

= (1 – x) Cave). ȼ ɦɟɬɨɞɟ Itarget1 ɡɧɚɱɟɧɢɟ ɯ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ ɧɭɥɸ.  

– Itarget 4: ɦɟɬɨɞ, ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɟɞɵɞɭɳɟɦɭ, ɫ ɩɚɪɚɦɟɬɪɚɦɢ x = 0,3, Itarget 

= 2,5 Iave. 

 

Ɋɢɫ. III.1.1.2. Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ,  
ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɦɟɬɨɞɟ Itarget 
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3. Мɟɬɨɞɵ, ɡɚɢɦɫɬɜɨɜɚɧɧɵɟ ɢɡ ɩɪɚɤɬɢɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ 

ɬɢɯɨɨɤɟɚɧɫɤɨɝɨ ɫɢɧɟɩɟɪɨɝɨ ɬɭɧɰɚ: 

– SPmod: ɨɩɟɪɢɪɭɟɬ ɞɚɧɧɵɦɢ ɨ ɦɟɠɝɨɞɨɜɵɯ ɢɡɦɟɧɟɧɢɹɯ ɩɪɨɞɭɤɰɢɢ 

[Maunder, 2014] ɢ ɢɦɟɟɬ ɰɟɥɶɸ ɭɩɪɚɜɥɟɧɢɹ ɜɵɜɨɞ ɭɥɨɜɚ ɧɚ ɭɪɨɜɟɧɶ MSY.  

Ⱥɥɝɨɪɢɬɦ ɦɟɬɨɞɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 

ɝɞɟ αLB, αUB, ȕLB, ȕUB – ɩɚɪɚɦɟɬɪɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɜɵɛɨɪ ɨɩɰɢɣ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ (ɡɧɚɱɟɧɢɹ, ɡɚɞɚɜɚɟɦɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɩɚɤɟɬɟ 

DLMTool, ɫɨɫɬɚɜɥɹɸɬ: αLB = 0,8, αUB = 1,2, ȕLB = 0,8, ȕUB = 1,2); Pt – ɩɪɢɛɚɜɨɱɧɚɹ 

ɩɪɨɞɭɤɰɢɹ (Pt = Bt + 1 – Bt + Ct); It ɢ It + 1 – ɢɧɞɟɤɫɵ ɛɢɨɦɚɫɫɵ ɜ ɫɦɟɠɧɵɟ ɝɨɞɵ 

ɧɚɛɥɸɞɟɧɢɣ.  

– SBT1: ɷɦɩɢɪɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ 

ɨɛɨɫɧɨɜɚɧɢɢ ɈȾɍ ɬɢɯɨɨɤɟɚɧɫɤɨɝɨ ɫɢɧɟɩɟɪɨɝɨ ɬɭɧɰɚ [CCSBT, 2011] ɢ 

ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɚɧɚɥɢɡɟ ɞɢɧɚɦɢɤɢ ɢɧɞɟɤɫɨɜ ɨɛɢɥɢɹ. Ɉɛɳɢɣ ɞɨɩɭɫɬɢɦɵɣ ɭɥɨɜ 

ɧɚ ɝɨɞ ɜɩɟɪɟɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

ɝɞɟ Ȝ – ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɞɚ ɥɨɝ-ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ 

ɭɥɨɜɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ (ln Iy) ɡɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ 

ɧɚɛɥɸɞɟɧɢɣ; k1, k2 ɢ Ȗ – ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (ɜ ɦɟɬɨɞɟ SBT1 ɢɦɟɸɬ 

ɡɧɚɱɟɧɢɹ k1 = 1,5, k2 = 3,0, Ȗ = 1). 

ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɜɫɟɯ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 

ɫɬɚɬɢɫɬɢɤɚ ɜɵɥɨɜɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɲɢɛɤɢ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɥɨɝ-

ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ: ,  

ɝɞɟ ȝ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ıɋ – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɫɬɚɬɤɨɜ.  
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ɉɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɜɟɥɢɱɢɧɵ ɜɵɥɨɜɚ ɧɚ ɝɨɞ ɜɩɟɪɟɞ ɞɚɧɧɨɟ 

ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɜɢɞɟ: 

. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ 

ɨɛɨɫɧɨɜɚɧɢɹ ɈȾɍ ɹɜɥɹɸɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɜɟɥɢɱɢɧ ɜɵɥɨɜɚ, 

ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

ȼɵɛɨɪ ɬɟɫɬɢɪɭɟɦɵɯ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɹɥɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɜɯɨɞɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ (ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ ɭɥɨɜɨɜ ɢ ɢɧɞɟɤɫɨɜ ɛɢɨɦɚɫɫɵ), 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɫɯɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ ɫ ɬɚɤɨɜɵɦɢ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɦɢ ɧɚ ɨɫɧɨɜɟ 

ɩɪɢɦɟɧɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫɩɢɫɨɤ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɨɜ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɲɢɪɟɧ ɡɚ ɫɱɟɬ ɩɪɢɜɥɟɱɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɡɚɩɚɫɚ ɢ ɟɝɨ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜɚɯ. ȼ ɬɚɛɥ. III.1.1.1 ɩɪɢɜɟɞɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɚɜɟ ɞɚɧɧɵɯ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɈȾɍ, ɜɤɥɸɱɟɧɧɵɯ ɜ 

ɩɚɤɟɬ DLMtool [Smith et al., 2017]. 
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ɉɨɦɢɦɨ ɦɟɬɨɞɨɜ CC, Islope ɢ Itarget, ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ, ɤ ɱɢɫɥɭ ɧɚɢɛɨɥɟɟ 

ɞɨɫɬɭɩɧɵɯ ɢ ɩɪɨɫɬɵɯ ɜ ɪɟɚɥɢɡɚɰɢɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɦɟɬɨɞɵ FRATIO ɢ BK. ȼ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɨɦ FRATIO [Walters, Martell, 2002] ɜɟɥɢɱɢɧɚ ɈȾɍ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ TAC = Fopt ·Bcur,  

ɝɞɟ  Bcur – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ (ɪɚɫɫɱɢɬɵɜɚɟɦɨɟ, 

ɧɚɩɪɢɦɟɪ, ɩɨ ɞɚɧɧɵɦ ɭɱɟɬɧɵɯ ɫɴɟɦɨɤ), Fopt – ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 

ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ FMSY ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ M (ɜ 

ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɬɫɹ FMSY = M [Galland, 1971]). 

Ɇɟɬɨɞ BK [Beddington, Kirkwood, 2005] ɨɩɟɪɢɪɭɟɬ ɨɰɟɧɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɪɵɛ. ɗɦɩɢɪɢɱɟɫɤɚɹ ɪɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɟɥɢɱɢɧɵ FMSY ɢɦɟɟɬ ɜɢɞ: 

 

ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɜ ɭɪɚɜɧɟɧɢɢ Ȼɟɪɬɚɥɚɧɮɮɢ; Lc – 

ɪɚɡɦɟɪɵ ɬɟɥɚ (ɞɥɢɧɚ) ɩɪɢ ɜɫɬɭɩɥɟɧɢɢ ɜ ɩɪɨɦɵɫɟɥ.  

Ƚɨɞɨɜɨɣ ɭɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɪɚɧɢɰɟ ɩɟɪɟɥɨɜɚ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ  Y(FMSY), ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

, 

ɝɞɟ Bcur – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, Ccur – ɬɟɤɭɳɚɹ ɜɟɥɢɱɢɧɚ 

ɭɥɨɜɚ, Fcur – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ (ɨɰɟɧɟɧɧɨɟ, 

ɧɚɩɪɢɦɟɪ, ɩɨ ɞɚɧɧɵɦ ɦɟɱɟɧɢɹ). 

Ɇɟɬɨɞ Ȼɪɢɧɚ [Breen et al., 2003]. ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɟɤɫɚ ɨɛɢɥɢɹ ɜ ɦɟɬɨɞɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɭɥɨɜɨɜ ɧɚ ɭɫɢɥɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɫɴɟɦɨɤ. ȿɫɥɢ 

ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɟɤɫɚ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɣɞɟɧɧɵɟ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɭɥɨɜɨɜ ɧɚ ɭɫɢɥɢɹ. ɋɬɚɧɞɚɪɬɢɡɚɰɢɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬɫɹ ɦɟɬɨɞɨɦ GLM.  
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Ɉɰɟɧɤɚ ɈȾɍ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɈȾɍt+1 = st × ɈȾɍt , 

ɝɞɟ  – ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ,  – 

ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ ɢɧɞɟɤɫɚ ɨɛɢɥɢɹ ɩɨ ɬɪɟɦ ɩɨɫɥɟɞɧɢɦ ɝɨɞɚɦ. Ʉɪɢɬɟɪɢɟɦ ɞɥɹ 

ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɭɫɪɟɞɧɟɧɢɹ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɬɟɧɰɢɚɥɶɧɨ 

ɩɪɢɟɦɥɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɧɚɢɛɨɥɶɲɚɹ ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɤɨɪɪɟɥɹɰɢɢ ɭɫɪɟɞɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ ɨɛɢɥɢɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɜɟɥɢɱɢɧɚɦɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ ɢɥɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ. 

Ɇɟɬɨɞ ɨɰɟɧɤɢ ɈȾɍ ɫ ɭɱɟɬɨɦ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɡɚɩɚɫɚ [Anon, 

2009].  

Ɏɨɪɦɭɥɚ ɞɥɹ ɪɚɫɱɟɬɚ ɈȾɍ ɢɦɟɟɬ ɜɢɞ: 

ɈȾɍ = k × Cav , 

ɝɞɟ Cav – ɫɪɟɞɧɢɣ ɮɚɤɬɢɱɟɫɤɢɣ ɭɥɨɜ ɡɚ ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɩɟɪɢɨɞ 

ɜɪɟɦɟɧɢ, k – ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɡɚɩɚɫɚ. Ʉɨɷɮɮɢɰɢɟɧɬ k ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫɜɹɡɚɧɧɵɦ ɫ ɬɟɦɩɨɦ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ (ɫɦ. ɬɚɛɥ. III.1.1.2), ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɫɦɟɪɬɧɨɫɬɢ ɱɢɫɥɨ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɜ ɫɨɫɬɚɜɟ ɩɨɩɭɥɹɰɢɢ ɫɨɤɪɚɳɚɟɬɫɹ, ɱɬɨ 

ɢɦɟɟɬ ɪɟɡɭɥɶɬɚɬɨɦ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɟ ɮɥɭɤɬɭɚɰɢɢ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ. 

Ɍɚɛɥɢɰɚ III.1.1.2. ɋɜɹɡɶ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɡɚɩɚɫɚ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɫɦɟɪɬɧɨɫɬɢ, M 

Ʉɨɷɮɮɢɰɢɟɧɬ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɡɚɩɚɫɚ, k 

0,050 1,0 

0,05 – 0,15 0,9 

0,16 – 0,25 0,8 
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ɇɢɠɟ ɩɪɢɜɟɞɟɧɨ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɞɪɭɝɢɯ, ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɫɥɨɠɧɵɯ, 

ɦɟɬɨɞɨɜ: 

SPMSY (Surplus Production MSY – Martell, Froese, 2012). ȼ ɪɚɦɤɚɯ 

ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ 

(r) ɢ ɟɦɤɨɫɬɢ ɫɪɟɞɵ (K), ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚɩɚɫɚ 

(ɧɟɞɨɩɭɳɟɧɢɟ ɤɨɥɥɚɩɫɚ ɢɥɢ ɜɵɯɨɞɚ ɡɚ ɩɪɟɞɟɥɵ ɪɟɫɭɪɫɧɨɣ ɟɦɤɨɫɬɢ), ɚ ɬɚɤɠɟ 

ɫɨɝɥɚɫɭɸɳɢɯɫɹ ɫ ɩɪɟɞɩɨɥɨɠɟɧɢɹɦɢ ɨ ɫɨɤɪɚɳɟɧɢɢ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ, 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɜɫɬɜɟɧɧɨɣ, ɢɦɟɸɳɟɣ ɦɟɫɬɨ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɩɟɪɢɨɞɚ 

ɧɚɛɥɸɞɟɧɢɣ. ɉɟɪɟɛɨɪ ɡɧɚɱɟɧɢɣ r ɢ K ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨɛ 

ɨɞɧɨɪɨɞɧɨɦ (ɩɪɹɦɨɭɝɨɥɶɧɨɦ) ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜ ɡɚɞɚɜɚɟɦɨɦ ɞɢɚɩɚɡɨɧɟ. 

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɟɦɤɨɫɬɢ ɫɪɟɞɵ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɷɬɨɝɨ ɞɢɚɩɚɡɨɧɚ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɜɵɥɨɜɚ, ɚ 

ɜɟɪɯɧɹɹ – ɧɚ ɭɪɨɜɧɟ, ɜ 100 ɪɚɡ ɟɝɨ ɩɪɟɜɵɲɚɸɳɟɦ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɨɛ 

«ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɩɚɫɚ ɤ ɜɨɡɞɟɣɫɬɜɢɹɦ» (resilience, ɫɦ. ɬɚɛɥ. III.1.1.3), 

ɛɚɡɢɪɭɸɳɢɯɫɹ ɧɚ ɚɧɚɥɢɡɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɩɭɥɹɰɢɢ 

(ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ, ɬɟɦɩ ɥɢɧɟɣɧɨɝɨ ɢ ɜɟɫɨɜɨɝɨ ɪɨɫɬɚ). 

Ɍɚɛɥɢɰɚ III.1.1.3. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ȼɵɫɨɤɚɹ ɋɪɟɞɧɹɹ ɇɢɡɤɚɹ Ɉɱɟɧɶ ɧɢɡɤɚɹ 

r, ɝɨɞ–1 0,6–1,5 0,2–1 0,05–0,5 0,015–0,1 

 

Ⱦɚɥɟɟ, ɢɦɟɹ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɨɰɟɧɤɢ r ɢ K, ɧɚ ɨɫɧɨɜɟ ɩɨɥɨɠɟɧɢɣ 

ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɒɟɮɟɪɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɪɢɟɧɬɢɪɵ ɭɩɪɚɜɥɟɧɢɹ: BMSY = 

½ K; FMSY = ½ r; MSY = ¼ r K. 

YPR (Yield Per Recruit). Ʉɥɚɫɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ 

ɩɨɩɨɥɧɟɧɢɹ [Beverton, Holt, 1957].  
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Ɉɫɧɨɜɧɨɟ ɭɪɚɜɧɟɧɢɟ ɦɟɬɨɞɚ (ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɟɫɨɜɨɣ ɪɨɫɬ ɨɩɢɫɵɜɚɟɬɫɹ 

ɮɭɧɤɰɢɟɣ Ȼɟɪɬɚɥɚɧɮɮɢ) ɢɦɟɟɬ ɜɢɞ: 

, 

ɝɞɟ F – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, W∞ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ 

ɩɪɟɞɟɥɶɧɚɹ ɦɚɫɫɚ ɨɫɨɛɢ (ɩɚɪɚɦɟɬɪ ɭɪɚɜɧɟɧɢɹ Ȼɟɪɬɚɥɚɧɮɮɢ), Ωn – 

ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (Ω0 = 1, Ω1 = –3, Ω2 = 3, Ω3 = –1), К – 

ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ (ɩɚɪɚɦɟɬɪ ɭɪɚɜɧɟɧɢɹ Ȼɟɪɬɚɥɚɧɮɮɢ), r – 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɨɩɪɨɦɵɫɥɨɜɨɝɨ ɩɟɪɢɨɞɚ ɠɢɡɧɢ, Ȝ – ɩɪɟɞɟɥɶɧɵɣ ɜɨɡɪɚɫɬ. 

Ɇɟɬɨɞ ɩɪɢɦɟɧɢɦ ɤ ɚɧɚɥɢɡɭ ɪɚɜɧɨɜɟɫɧɵɯ ɫɨɫɬɨɹɧɢɣ ɡɚɩɚɫɚ ɢ ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ FMSY. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ ɨɰɟɧɤɚ FMSY ɧɟ 

ɜɫɟɝɞɚ ɨɛɥɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɜ ɩɚɤɟɬɟ DLMtool ɜ ɤɚɱɟɫɬɜɟ 

ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɭɪɨɜɧɹ ɩɪɨɦɵɫɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ F0.1. 

YPR_ML (Yield Per Recruit_Mean Length). Ɋɚɫɲɢɪɟɧɢɟ ɚɧɚɥɢɡɚ ɭɥɨɜɚ ɧɚ 

ɟɞɢɧɢɰɭ ɩɨɩɨɥɧɟɧɢɹ ɞɨ ɫɥɭɱɚɹ ɧɟɪɚɜɧɨɜɟɫɧɵɯ ɫɢɬɭɚɰɢɣ [Gedamke, Hoenig, 

2006]. Ɇɟɬɨɞ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɚɥɢɱɢɟ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɢɨɞɨɜ ɜ ɢɫɬɨɪɢɢ 

ɩɪɨɦɵɫɥɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɢɡɦɟɧɟɧɢɹɦɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ, ɤɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɫɪɟɞɧɢɯ ɪɚɡɦɟɪɨɜ ɪɵɛ ɜ ɭɥɨɜɟ. ȼ ɩɪɨɫɬɟɣɲɟɣ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɬɚɤɢɯ 

ɩɟɪɢɨɞɨɜ ɜɫɟɝɨ ɞɜɚ (ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɢɯ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ), ɭɪɚɜɧɟɧɢɟ, 

ɫɜɹɡɵɜɚɸɳɟɟ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɪɵɛ ɜ ɭɥɨɜɟ ( ) ɫɩɭɫɬɹ d ɥɟɬ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ 

ɨɛɳɟɣ ɫɦɟɪɬɧɨɫɬɢ ɫ ɫɚɦɨɣ ɫɦɟɪɬɧɨɫɬɶɸ, ɢɦɟɟɬ ɜɢɞ: 

 , 

ɝɞɟ L∞ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɟɞɟɥɶɧɚɹ ɞɥɢɧɚ ɬɟɥɚ (ɩɚɪɚɦɟɬɪ ɭɪɚɜɧɟɧɢɹ 

ɥɢɧɟɣɧɨɝɨ ɪɨɫɬɚ Ȼɟɪɬɚɥɚɧɮɮɢ), Lc – ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɬɟɥɚ ɪɵɛ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɨɧɢ ɫɬɚɧɨɜɹɬɫɹ ɩɨɥɧɨɫɬɶɸ ɭɹɡɜɢɦɵ ɞɥɹ ɨɪɭɞɢɣ ɥɨɜɚ, К – ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ (ɩɚɪɚɦɟɬɪ ɭɪɚɜɧɟɧɢɹ ɥɢɧɟɣɧɨɝɨ ɪɨɫɬɚ Ȼɟɪɬɚɥɚɧɮɮɢ), Z1 ɢ Z2 – 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɨɛɳɟɣ ɫɦɟɪɬɧɨɫɬɢ ɜ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɩɟɪɢɨɞɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɧɚ ɨɫɧɨɜɟ 

ɚɧɚɥɢɡɚ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɫɪɟɞɧɢɯ ɪɚɡɦɟɪɨɜ ɬɟɥɚ ɪɵɛ ɜ ɭɥɨɜɚɯ ɧɚɯɨɞɹɬɫɹ 

ɡɧɚɱɟɧɢɹ Z1, Z2 ɢ d. ɉɪɢ ɧɚɥɢɱɢɢ ɜɧɟɲɧɟɣ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɫɦɟɪɬɧɨɫɬɢ (M) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜ ɩɨɫɥɟɞɧɢɣ 

ɩɟɪɢɨɞ ɤɚɤ F = Z2 – M. ɋɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɨɩɨɫɬɚɜɥɟɧɢɹ 

ɬɟɤɭɳɟɣ ɨɰɟɧɤɢ F ɫ ɨɪɢɟɧɬɢɪɨɦ FMSY, ɨɩɪɟɞɟɥɟɧɧɵɦ ɜ ɯɨɞɟ ɬɪɚɞɢɰɢɨɧɧɨɝɨ 

ɚɧɚɥɢɡɚ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɨɩɨɥɧɟɧɢɹ. 

LBSPR (Length Based Spawning Potential Ratio). ɗɦɩɢɪɢɱɟɫɤɢɣ ɦɟɬɨɞ, 

ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɚɧɚɥɢɡɟ ɪɚɡɦɟɪɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ [Hordyk et al., 2015]. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɡɚɩɚɫ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɜɧɨɜɟɫɧɨɦ ɫɨɫɬɨɹɧɢɢ ɫ ɯɚɪɚɤɬɟɪɧɵɦ 

ɞɥɹ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɡɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɪɵɛ ɜ ɭɥɨɜɟ. Ɇɟɬɨɞ ɧɟ ɬɪɟɛɭɟɬ 

ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɨɩɟɪɢɪɭɟɬ 

ɫɨɨɬɧɨɲɟɧɢɟɦ M/k (ɝɞɟ k – ɩɚɪɚɦɟɬɪ ɭɪɚɜɧɟɧɢɹ ɥɢɧɟɣɧɨɝɨ ɪɨɫɬɚ 

Ȼɟɪɬɚɥɚɧɮɮɢ), ɤɨɬɨɪɨɟ ɫɱɢɬɚɟɬɫɹ ɢɧɜɚɪɢɚɧɬɧɵɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɫɩɟɰɢɮɢɤɟ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɡɚɩɚɫɚ [Beverton, 1992]. Ɋɟɡɭɥɶɬɚɬɵ 

ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɧɨɝɨ ɪɚɡɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ 

ɪɟɚɥɶɧɨ ɧɚɛɥɸɞɚɟɦɵɦ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɭ ɫɨɨɬɧɨɲɟɧɢɹ F/M ɢ 

ɩɚɪɚɦɟɬɪɨɜ ɤɪɢɜɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɬɨɦ, ɱɬɨ ɨɧɚ 

ɨɩɢɫɵɜɚɟɬɫɹ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɟɣ). ɉɪɢ ɧɚɥɢɱɢɢ ɞɚɧɧɵɯ ɨ ɬɟɦɩɚɯ 

ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɦɟɬɨɞɚ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɨɰɟɧɤɢ SPR 

(Spawning Potential Ratio), ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɩɨɩɭɥɹɰɢɨɧɧɨɣ 

ɩɥɨɞɨɜɢɬɨɫɬɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɩɪɨɦɵɫɥɨɦ ɡɚɩɚɫɚ ɤ ɩɨɩɭɥɹɰɢɨɧɧɨɣ 

ɩɥɨɞɨɜɢɬɨɫɬɢ ɜ ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɦɵɫɥɚ ɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɤɚɱɟɫɬɜɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ.  

ȼɟɥɢɱɢɧɚ SPR ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ: 

     

 xm ≤ x ≤ 1, 
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ɝɞɟ x – ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɨɡɪɚɫɬɚ,  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɬɟɥɚ 

ɜ ɜɨɡɪɚɫɬɟ x ( ), b – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɜ ɫɨɨɬɧɨɲɟɧɢɢ «ɞɥɢɧɚ–

ɦɚɫɫɚ», xm – ɜɨɡɪɚɫɬ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɣ ɡɪɟɥɨɫɬɢ. 

DCAC (Depletion-ɋorrected Ⱥverage ɋatch). Ɇɟɬɨɞ ɨɰɟɧɤɢ ɫɪɟɞɧɟɝɨ 

ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɭɥɨɜɚ c ɤɨɪɪɟɤɰɢɟɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɡɚɩɚɫɚ ɜ ɯɨɞɟ  ɩɪɨɦɵɫɥɚ 

(MacCall, 2009). ɉɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɨɰɟɧɤɭ ɫɪɟɞɧɟɝɨ 

ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɭɥɨɜɚ Ysust, ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɭɸ ɫ ɭɱɟɬɨɦ ɫɧɢɠɟɧɢɹ ɡɚɩɚɫɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ. ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɫɥɭɠɚɬ 

ɫɭɦɦɚ ɭɥɨɜɨɜ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ, ɨɰɟɧɤɢ М, FMSY/M, BMSY/К, (BFYR –

BLYR)/B0. Ɋɚɫɱɟɬ ɭɥɨɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

, 

ɝɞɟ ɋ – ɫɭɦɦɚ ɭɥɨɜɨɜ ɡɚ n ɥɟɬ, ɢ  – ɛɢɨɦɚɫɫɚ ɜ ɩɟɪɜɵɣ ɢ 

ɩɨɫɥɟɞɧɢɣ ɝɨɞ ɩɪɨɦɵɫɥɚ, ɫ – ɧɚɫɬɪɨɟɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɹɡɢ ɦɟɠɞɭ 

ɨɩɬɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɫɦɟɪɬɧɨɫɬɶɸ, B0 – ɟɦɤɨɫɬɶ ɫɪɟɞɵ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɞɥɹ 

ɡɚɩɚɫɨɜ ɫ ɧɢɡɤɨɣ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɶɸ (M ≤ 0,2 ɝɨɞ–1). 

DB-SRA (Depletion-Based Stock Reduction Analysis). ɋɬɨɯɚɫɬɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡ ɫɨɤɪɚɳɟɧɢɹ ɡɚɩɚɫɚ ɜ ɯɨɞɟ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɦɵɫɥɨɦ [Dick, MacCall, 

2011].  

ȼ ɪɚɦɤɚɯ ɦɟɬɨɞɚ ɪɟɚɥɢɡɨɜɚɧɚ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɚɹ ɩɪɨɞɭɤɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 

ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ: 

, 

ɝɞɟ Bt – ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɜ ɝɨɞ t,  – ɫɭɦɦɚɪɧɵɣ ɜɵɥɨɜ ɜ ɝɨɞ (t – 1), 

P(Bt–a) – ɜɟɥɢɱɢɧɚ ɝɨɞɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɤɚɤ ɮɭɧɤɰɢɹ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɵ 

ɡɚɩɚɫɚ a ɥɟɬ ɧɚɡɚɞ (a – ɦɟɞɢɚɧɚ ɜɨɡɪɚɫɬɚ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɣ ɡɪɟɥɨɫɬɢ). 
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Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɨɬ ɧɟɪɟɫɬɨɜɨɣ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ P(ȼ) 

ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɢɦɟɬɶ ɪɚɡɧɭɸ ɮɨɪɦɭ, ɧɨ ɚɜɬɨɪɚɦɢ ɦɟɬɨɞɚ [Dick, 

MacCall, 2011] ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɢɛɪɢɞɧɚɹ ɦɨɞɟɥɶ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ 

ɫɨɱɟɬɚɧɢɟ ɦɨɞɟɥɢ ɒɟɮɟɪɚ ɢ ɦɨɞɟɥɢ ɉɟɥɥɚ–Ɍɨɦɥɢɧɫɨɧɚ ɜ ɦɨɞɢɮɢɤɚɰɢɢ 

Ɏɥɟɬɱɟɪɚ [Fletcher, 1978]. 

Ɇɟɬɨɞ DB-SRA ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɪɢɟɧɬɢɪɵ (MSY, 

BMSY), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɢɬɶ ɪɟɬɪɨɫɩɟɤɬɢɜɧɭɸ ɦɟɠɝɨɞɨɜɭɸ ɞɢɧɚɦɢɤɭ 

ɛɢɨɦɚɫɫɵ ɢ ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɟɦɤɨɫɬɢ ɫɪɟɞɵ (K). ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɰɟɧɤɢ ɦɝɧɨɜɟɧɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ (М); ɨɬɧɨɲɟɧɢɟ FMSY/M; ɨɬɧɨɲɟɧɢɟ 

BMSY/K; ɨɬɧɨɲɟɧɢɟ BT/K, ɝɞɟ BT – ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɜ ɝɨɞ-ɨɪɢɟɧɬɢɪ T, ɞɥɹ 

ɤɨɬɨɪɨɝɨ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɧɚɞɟɠɧɚɹ ɨɰɟɧɤɚ ɨɛɢɥɢɹ; ɞɢɚɩɚɡɨɧ 

ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɛɢɨɦɚɫɫɵ ɧɟɨɛɥɚɜɥɢɜɚɟɦɨɝɨ ɡɚɩɚɫɚ (K). ɉɨɫɤɨɥɶɤɭ 

ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɹɜɥɹɸɬɫɹ ɬɨɱɧɵɦɢ ɨɰɟɧɤɚɦɢ, ɢɯ 

ɡɚɦɟɧɹɸɬ ɚɩɪɢɨɪɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ. ɇɚ ɨɫɧɨɜɟ ɜɯɨɞɧɵɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɬɢɩɚ Ɇɨɧɬɟ 

Ʉɚɪɥɨ, ɜ ɯɨɞɟ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ К, ɩɪɢ ɤɨɬɨɪɨɦ 

«ɢɫɬɨɳɟɧɢɟ» ɛɢɨɦɚɫɫɵ ɜ ɝɨɞ Ɍ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɫɯɨɞɧɨ ɡɚɞɚɧɧɨɦɭ 

ɫɨɨɬɧɨɲɟɧɢɸ BT/K. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɚɲɢɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɚɩɨɫɬɟɪɢɨɪɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɪɢɟɧɬɢɪɨɜ ɩɨ 

ɛɢɨɦɚɫɫɟ ɢ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɭɬɨɱɧɹɸɬɫɹ ɨɰɟɧɤɢ ɜɯɨɞɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɜɨɫɫɬɚɧɨɜɢɬɶ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɭɸ ɞɢɧɚɦɢɤɭ ɡɚɩɚɫɚ ɢ ɪɚɫɫɱɢɬɚɬɶ ɩɪɨɝɧɨɡ ɈȾɍ ɧɚ ɡɚɞɚɧɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɜɩɟɪɟɞ. 

DD (Delay-Difference stock assessment). Ɇɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɪɚɡɧɨɫɬɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ [Quinn, Deriso, 1999]. Ⱦɨɫɬɚɬɨɱɧɨ 

ɬɪɟɛɨɜɚɬɟɥɟɧ ɤ ɨɛɴɟɦɭ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 

(ɩɨɦɢɦɨ ɫɬɚɬɢɫɬɢɤɢ ɜɵɥɨɜɚ ɢ ɢɧɞɟɤɫɨɜ ɨɛɢɥɢɹ) ɧɟɡɚɜɢɫɢɦɵɟ ɨɰɟɧɤɢ 
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ɩɚɪɚɦɟɬɪɨɜ ɫɜɹɡɢ «ɡɚɩɚɫ–ɩɨɩɨɥɧɟɧɢɟ», ɬɟɦɩɨɜ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ, 

ɩɚɪɚɦɟɬɪɨɜ ɪɨɫɬɚ, ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɨɪɭɞɢɣ ɥɨɜɚ. 

Ɉɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɨɰɟɧɨɤ ɬɟɤɭɳɟɣ ɜɟɥɢɱɢɧɵ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ Bcur ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ FMSY, 

ɪɚɫɩɨɥɚɝɚɹ ɤɨɬɨɪɵɦɢ ɦɨɠɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɫɫɱɢɬɚɬɶ ɜɟɥɢɱɢɧɭ ɈȾɍ. 

Ɉɫɧɨɜɧɵɟ ɭɪɚɜɧɟɧɢɹ ɦɟɬɨɞɚ ɢɦɟɸɬ ɜɢɞ [Restrepo, Pallarés, 2003]: 

ɩɨɩɨɥɧɟɧɢɟ: , ɝɞɟ α, ȕ – ɩɚɪɚɦɟɬɪɵ ɫɜɹɡɢ «ɡɚɩɚɫ–

ɩɨɩɨɥɧɟɧɢɟ», r – ɜɨɡɪɚɫɬ ɩɨɩɨɥɧɟɧɢɹ, İ – ɨɲɢɛɤɚ ɩɪɨɰɟɫɫɚ; 

ɛɢɨɦɚɫɫɚ: , ɝɞɟ ρ – ɩɚɪɚɦɟɬɪ 

ɭɪɚɜɧɟɧɢɹ ɪɨɫɬɚ Ɏɨɪɞɚ–Ȼɪɨɭɞɢ (Wa+1 = a + ρWa), ℓ – ɝɨɞɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɵɠɢɜɚɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɟɫɬɟɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ (ℓ = e–M), S – ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɵɠɢɜɚɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɨɦɵɫɥɚ (S = B – Y, ɝɞɟ Y – ɝɨɞɨɜɨɣ ɭɥɨɜ); 

ɞɟɜɫɬɜɟɧɧɚɹ ɛɢɨɦɚɫɫɚ: ; 

ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɜɵɥɨɜ: , ɝɞɟ q – ɤɨɷɮɮɢɰɢɟɧɬ 

ɭɥɚɜɥɢɜɚɟɦɨɫɬɢ, E – ɜɟɥɢɱɢɧɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ; 

ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɜɵɥɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ: . 
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III.1.2. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɉɚɤɟɬ DLMtool, ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ R, ɫɨɞɟɪɠɢɬ 

ɝɨɬɨɜɵɟ ɫɤɪɢɩɬɵ ɞɥɹ ɛɨɥɟɟ ɱɟɦ 100 ɦɟɬɨɞɨɜ DLM ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ 

ɞɨɫɬɭɩɟ ɧɚ ɫɚɣɬɟ: http://www.datalimitedtoolkit.org/.  

ɍɫɬɚɧɨɜɤɚ ɩɚɤɟɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 

install.packages(«DLMtool»). ɉɚɤɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɛɧɨɜɥɹɟɬɫɹ (ɬɟɤɭɳɚɹ ɜɟɪɫɢɹ 

ɧɚ ɫɟɧɬɹɛɪɶ 2018 ɝ. – 5.2) ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɛɧɨɜɥɟɧ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ update.packages(«DLMtool»). ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ 

ɢɧɫɬɪɭɤɰɢɹ ɞɨɫɬɭɩɧɚ ɩɨ ɚɞɪɟɫɭ: 

https://dlmtool.github.io/DLMtool/userguide/index.html. 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɯ ɨɩɰɢɣ ɩɚɤɟɬɚ, ɪɟɚɥɢɡɭɸɳɢɯ 

ɤɨɧɤɪɟɬɧɵɟ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (Management Procedures – MPs) ɩɪɢɦɟɧɢɬɟɥɶɧɨ 

ɤ ɪɟɚɥɶɧɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ, ɬɪɟɛɭɟɬɫɹ ɥɢɲɶ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɡɧɚɤɨɦɫɬɜɨ ɫ 

ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ R. Ʉɨɦɚɧɞɚ Can(DLM_data, timelimit = 1) ɜɵɜɨɞɢɬ 

ɫɩɢɫɨɤ ɜɫɟɯ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɝɨɞɧɵ ɞɥɹ ɚɧɚɥɢɡɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ. Ⱦɥɹ 

ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɴɟɤɬ DLM_data, ɜ ɤɨɬɨɪɵɣ ɫɱɢɬɵɜɚɟɬɫɹ 

ɢɧɮɨɪɦɚɰɢɹ ɢɡ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ (ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɪɦɚɬɚ .csv). 

ɉɪɨɰɟɞɭɪɚ ɪɚɫɱɟɬɚ ɜɟɥɢɱɢɧɵ ɈȾɍ ɡɚɩɭɫɤɚɟɬɫɹ ɤɨɦɚɧɞɨɣ  TAC(DLM_data, 

MPs = NA, reps = 100, …, timelimit = 1), ɝɞɟ MPs – ɩɚɪɚɦɟɬɪ, ɫɨɞɟɪɠɚɳɢɣ 

ɧɚɡɜɚɧɢɟ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, reps – ɩɚɪɚɦɟɬɪ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɛɳɟɟ ɱɢɫɥɨ 

ɪɟɚɥɢɡɚɰɢɣ ɦɟɬɨɞɚ ɜ ɪɚɦɤɚɯ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ 

ɜɫɟɯ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɩɚɤɟɬ DLMTool, ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 

ɫɬɚɬɢɫɬɢɤɚ ɜɵɥɨɜɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɲɢɛɤɢ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɥɨɝ-

ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ: , ɝɞɟ ȝ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ıɋ – ɫɬɚɧɞɚɪɬɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɫɬɚɬɤɨɜ. Ɋɟɡɭɥɶɬɚɬɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɨɛɨɫɧɨɜɚɧɢɹ ɈȾɍ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɹɜɥɹɸɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɜɟɥɢɱɢɧ ɜɵɥɨɜɚ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ 

ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 
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ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɩɚɤɟɬ DLMtool ɪɚɫɩɨɥɚɝɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɲɢɪɨɤɢɦ 

ɧɚɛɨɪɨɦ ɫɪɟɞɫɬɜ ɚɧɚɥɢɡɚ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɦ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɨɡɦɨɠɧɨɫɬɶ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɧɚ 

ɛɚɡɟ ɢɞɟɨɥɨɝɢɢ MSE. ɗɬɨɣ ɰɟɥɢ ɫɥɭɠɢɬ ɤɥɚɫɫ ɈɆ (Operating Model), ɫ 

ɜɥɨɠɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ Stock, Fleet, Obs ɢ Imp. Ɉɛɴɟɤɬ Stock (ɡɚɩɚɫ) ɫɨɞɟɪɠɢɬ 

ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɩɭɥɹɰɢɢ (33 ɩɨɡɢɰɢɢ ɜ 

ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ); ɨɛɴɟɤɬ Fleet (ɮɥɨɬ) – ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɦɵɫɥɚ (26 ɩɨɡɢɰɢɣ); ɨɛɴɟɤɬ Obs (ɦɨɞɟɥɶ ɧɚɛɥɸɞɟɧɢɣ) 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɡɚɩɚɫɚ ɢ ɩɪɨɦɵɫɥɚ ɫ 

ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɫɬɪɭɤɬɭɪɵ ɨɲɢɛɨɤ (35 ɩɨɡɢɰɢɣ); ɨɛɴɟɤɬ Imp (ɦɨɞɟɥɶ 

ɭɩɪɚɜɥɟɧɢɹ) ɭɱɢɬɵɜɚɟɬ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 

ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɩɚɤɟɬ ɜɤɥɸɱɟɧɵ ɝɨɬɨɜɵɟ ɧɚɛɨɪɵ ɞɚɧɧɵɯ, ɢɦɢɬɢɪɭɸɳɢɟ 

ɞɢɧɚɦɢɤɭ 12 ɡɚɩɚɫɨɜ: 

avail ("Stock") 

##  [1] "Albacore"          "Blue_shark"        "Bluefin_tuna"      

##  [4] "Bluefin_tuna_WAtl" "Butterfish"        "Herring"           

##  [7] "Mackerel"          "Porgy"             "Rockfish"          

## [10] "Snapper"           "Sole"              "Toothfish" 

Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɨɥɨɝɢɢ MSE 

ɢɦɟɸɬɫɹ ɧɚ ɫɚɣɬɟ: http://www.datalimitedtoolkit.org/. 

ɇɚ ɪɢɫ. III.1.2.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɧɬɟɝɪɚɰɢɢ 

ɩɚɤɟɬɚ DLMtool ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɨɦ Combi. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɨɞɭɥɶ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɚɱɭ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɩɚɤɟɬɨɦ DLMTool ɞɚɧɧɵɯ ɜ Combi, 

ɢɯ ɜɢɡɭɚɥɢɡɚɰɢɸ ɢ ɞɚɥɶɧɟɣɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɩɪɨɝɧɨɡɧɨɣ ɩɪɨɰɟɞɭɪɟ ɫ 

ɰɟɥɶɸ ɚɧɚɥɢɡɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ. Ɉɩɪɟɞɟɥɟɧɢɟ 

«ɧɚɢɥɭɱɲɟɝɨ» ɦɟɬɨɞɚ ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɢɦɟɧɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɝɨ ɧɚ ɟɟ ɨɫɧɨɜɟ ɩɪɚɜɢɥɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ (ɉɊɉ). 
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Ɋɢɫ. III.1.2.1. Ƚɪɚɮɢɱɟɫɤɢɣ ɜɵɜɨɞ ɞɚɧɧɵɯ, ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ ɩɚɤɟɬɨɦ DLMTool,                     
ɜ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ Combi 

 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɵɛɪɚɧɧɵɯ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɩɪɨɦɵɫɥɚ 

ɜ ɭɫɥɨɜɢɹɯ ɞɟɮɢɰɢɬɚ ɢɧɮɨɪɦɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 

ɪɟɲɟɧɢɣ, ɝɟɧɟɪɢɪɭɟɦɨɣ ɩɪɨɝɧɨɡɧɵɦ ɦɨɞɭɥɟɦ ɉɄ Combi (ɪɢɫ. III.1.2.2). 

Ɉɩɪɟɞɟɥɟɧɢɟ «ɧɚɢɥɭɱɲɟɝɨ» ɦɟɬɨɞɚ ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ 

ɩɨɥɭɱɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɢɦɟɧɟɧɢɹ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɝɨ ɧɚ ɟɟ ɨɫɧɨɜɟ 

ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ (ɉɊɉ). 
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Ɋɢɫ. III.1.2.2. ȼɤɥɚɞɤɚ Combi ɫ ɪɚɫɱɟɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɜɵɛɪɚɧɧɵɯ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɫɥɨɦ 

 
ɂɡ ɪɢɫ. III.1.2.2 ɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɧɟɦɨɞɟɥɶɧɵɟ ɦɟɬɨɞɵ ɭɫɬɭɩɚɸɬ ɜ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɉɊɉ, ɩɨɫɬɪɨɟɧɧɨɦɭ ɧɚ ɨɫɧɨɜɟ ɩɪɨɞɭɤɰɢɨɧɧɨɣ ɦɨɞɟɥɢ. 

Ɇɨɞɟɥɶɧɨɟ ɉɊɉ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɝɚɪɚɧɬɢɪɭɸɳɢɦ ɧɭɥɟɜɨɣ ɪɢɫɤ 

ɫɧɢɠɟɧɢɹ ɛɢɨɦɚɫɫɵ ɧɢɠɟ ɭɪɨɜɧɹ Blim =0.1×BMSY ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ 

ɫɭɳɟɫɬɜɟɧɧɨɦ ɟɟ ɪɨɫɬɟ ɡɚ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɩɚɫɚ. ɂɡ ɱɢɫɥɚ 

ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɧɟɦɨɞɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɦɟɬɨɞɵ, ɨɩɟɪɢɪɭɸɳɢɟ ɞɚɧɧɵɦɢ ɨ ɞɢɧɚɦɢɤɟ ɢɧɞɟɤɫɨɜ ɨɛɢɥɢɹ 

(Itarget1, Itarget4), ɤɨɬɨɪɵɟ ɩɨ ɫɜɨɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɨɣ ɫɯɟɦɟ 

ɭɩɪɚɜɥɟɧɢɹ.   

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ III ɭɪɨɜɧɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɤɟɬɚ DLMTool ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɜ 

ɩɚɤɟɬ ɜɤɥɸɱɟɧɵ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɦɟɬɨɞɵ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɭɫɥɨɜɢɹɯ ɞɟɮɢɰɢɬɚ 
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ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɪɹɞ ɦɟɬɨɞɨɜ ɝɪɭɩɩɵ DLM ɪɟɚɥɢɡɨɜɚɧ ɧɟ 

ɬɨɥɶɤɨ ɜ ɩɚɤɟɬɟ DLMtool, ɧɨ ɢ ɜ ɞɪɭɝɢɯ, ɧɚɩɪɢɦɟɪ, ɜ ɩɚɤɟɬɟ fishmethods, ɚ 

ɬɚɤɠɟ ɜ ɩɚɤɟɬɟ NOAA Fisheries ToolBox (http://nft.nefsc.noaa.gov/). 

ɂɞɟɨɥɨɝɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪɚɡɥɢɱɧɵɯ ɩɚɤɟɬɚɯ ɦɟɬɨɞɵ ɢɞɟɧɬɢɱɧɵ ɞɪɭɝ 

ɞɪɭɝɭ, ɨɞɧɚɤɨ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɝɪɚɦɦɵ ɧɚɩɢɫɚɧɵ ɪɚɡɧɵɦɢ ɚɜɬɨɪɚɦɢ, ɫɢɧɬɚɤɫɢɫ 

ɩɪɨɰɟɞɭɪ ɨɛɪɚɳɟɧɢɹ ɤ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɦɟɬɨɞɭ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɟɬɫɹ. ɑɬɨ 

ɤɚɫɚɟɬɫɹ ɩɚɤɟɬɚ fishmethods, ɧɚɢɛɨɥɟɟ ɢɧɬɟɪɟɫɧɵɟ ɦɟɬɨɞɵ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɟɝɨ 

ɫɨɫɬɚɜ, – ɦɟɬɨɞ DB-SRA, ɤɪɚɬɤɨ ɨɩɢɫɚɧɧɵɣ ɜɵɲɟ, ɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɣ ɫɤɪɢɩɬ 

DLPROJ, ɪɚɫɫɱɢɬɵɜɚɸɳɢɣ ɛɢɨɦɚɫɫɭ ɡɚɩɚɫɚ ɧɚ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɜɩɟɪɟɞ ɧɚ ɨɫɧɨɜɟ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɪɚɫɱɟɬɨɜ ɩɨ DB-SRA ɢ ɞɚɧɧɵɯ ɩɨ ɭɥɨɜɚɦ ɜ ɝɨɞɵ ɩɪɨɝɧɨɡɨɜ 

(ɨɩɰɢɨɧɚɥɶɧɨ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɝɧɨɡɧɵɯ ɭɥɨɜɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɧɟɟ, 

ɦɟɞɢɚɧɭ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɭɥɨɜɨɜ ɢɥɢ ɡɚɞɚɜɚɬɶ ɜɨ ɜɯɨɞɧɨɦ 

ɮɚɣɥɟ).  

Ɋɚɛɨɬɚ ɫ ɩɚɤɟɬɨɦ fishmethods (ɬɚɤ ɠɟ, ɤɚɤ ɢ ɫ ɩɚɤɟɬɨɦ DLMTool) ɦɨɠɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ R, ɬɚɤ ɢ ɜ 

ɩɪɨɝɪɚɦɦɟ RStudio, ɨɛɥɚɞɚɸɳɟɣ ɛɨɥɟɟ ɭɞɨɛɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ 

ɢɧɬɟɪɮɟɣɫɨɦ. ɉɪɨɝɪɚɦɦɚ RStudio ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 

(ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɵ R) ɫ ɩɨɦɨɳɶɸ ɫɫɵɥɤɢ 

https://www.rstudio.com/products/rstudio/download/ (ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɫɥɟɞɭɟɬ 

ɜɵɛɢɪɚɬɶ ɛɟɫɩɥɚɬɧɭɸ ɜɟɪɫɢɸ).  

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɤɟɬɚ fishmethods ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɨɤɧɟ RStudio ɧɭɠɧɨ 

ɜɵɛɪɚɬɶ ɤɧɨɩɤɭ Packages ɢ ɡɚɬɟɦ ɜɨ ɜɫɩɥɵɜɚɸɳɟɦ ɫɩɢɫɤɟ ɞɨɫɬɭɩɧɵɯ ɩɚɤɟɬɨɜ 

ɜɵɛɪɚɬɶ fishmethods. ɉɚɤɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɝɥɚɜɧɵɣ ɞɢɫɤ, ɜ 

ɤɨɪɧɟɜɭɸ ɞɢɪɟɤɬɨɪɢɸ ɥɢɛɨ ɜ ɞɢɪɟɤɬɨɪɢɸ Program Files. Ⱦɥɹ ɫɨɡɞɚɧɢɹ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɨɤɧɟ RStudio ɜɵɛɢɪɚɟɬɫɹ ɨɩɰɢɹ 

New Project, ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɡɚɩɨɥɧɹɸɬɫɹ ɩɨɥɹ ɧɚɡɜɚɧɢɣ New Project ɢ New 

Directory, ɡɚɬɟɦ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ New Project ɮɨɪɦɢɪɭɟɬɫɹ ɪɚɛɨɱɚɹ ɮɨɪɦɚ 

ɩɪɨɟɤɬɚ. 
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ȿɫɥɢ ɬɟɩɟɪɶ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ Help ɩɚɤɟɬɚ fishmethods, ɩɨɹɜɢɬɫɹ 

ɫɩɢɫɨɤ ɜɫɟɯ ɜɯɨɞɹɳɢɯ ɜ ɧɟɝɨ ɮɭɧɤɰɢɣ (101 ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ). ɉɪɢ ɜɵɛɨɪɟ 

ɧɭɠɧɨɣ ɮɭɧɤɰɢɢ (dbsra ɢɥɢ ɥɸɛɨɣ ɞɪɭɝɨɣ) ɧɚ ɷɤɪɚɧ ɜɵɜɨɞɹɬɫɹ ɫɤɪɢɩɬ ɜɵɡɨɜɚ 

ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɢ ɩɨɞɪɨɛɧɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɟɝɨ ɡɚɩɨɥɧɟɧɢɸ (ɪɢɫ. III.1.2.3). 

dbsra(year = NULL, catch = NULL, catchCV = NULL,  

catargs = list(dist = "none", low = 0, up = Inf, unit = "MT"),  

agemat = NULL, maxn=25, k = list(low = 0, up = NULL, tol = 0.01, permax = 

1000),  

b1k = list(dist = "unif", low = 0, up = 1, mean = 0, sd = 0), 

btk = list(dist = "unif", low = 0, up = 1, mean = 0, sd = 0, refyr = NULL),  

fmsym = list(dist = "unif", low = 0, up = 1, mean = 0, sd = 0),  

bmsyk = list(dist = "unif", low = 0, up = 1, mean = 0, sd = 0),  

M = list(dist = "unif", low = 0, up = 1, mean = 0, sd = 0), nsims = 10000,  

catchout = 0, grout = 1,  

graphs = c(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15),  

grargs = list(lwd = 1, cex = 1, nclasses = 20, mains = " ", cex.main = 1,  

cex.axis = 1,  

cex.lab = 1), pstats = list(ol = 1, mlty = 1, mlwd = 1.5, llty = 3, llwd = 

1,  

ulty = 3, ulwd = 1),  

grtif = list(zoom = 4, width = 11, height = 13, pointsize = 10)) 

Ɋɢɫ. III.1.2.3. Ɉɛɳɢɣ ɜɢɞ ɫɤɪɢɩɬɚ, ɜɵɡɵɜɚɸɳɟɝɨ ɮɭɧɤɰɢɸ dbsra 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ. III.1.2.3, ɨɛɪɚɳɟɧɢɟ ɤ ɦɟɬɨɞɭ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɨɞɧɨɣ ɨɛɳɟɣ ɤɨɦɚɧɞɵ, ɫɨɞɟɪɠɚɳɟɣ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɧɚɛɨɪ ɚɪɝɭɦɟɧɬɨɜ 

(ɢɯ ɨɩɢɫɚɧɢɟ ɫɦ. ɧɢɠɟ). ɉɨɫɥɟ ɡɚɞɚɧɢɹ ɡɧɚɱɟɧɢɣ ɜɫɟɯ ɚɪɝɭɦɟɧɬɨɜ ɫɤɪɢɩɬ 

ɦɨɠɧɨ ɫɤɨɩɢɪɨɜɚɬɶ ɜ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ RStudio ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ 

(ɤɥɚɜɢɲɟɣ Enter). ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɫɨɡɞɚɬɶ ɮɚɣɥ ɫ ɜɯɨɞɧɨɣ 

ɢɧɮɨɪɦɚɰɢɟɣ, ɤɭɞɚ ɨɛɹɡɚɬɟɥɶɧɨ ɜɯɨɞɹɬ 2 ɫɬɨɥɛɰɚ – ɝɨɞɵ (year) ɢ ɭɥɨɜɵ (catch). 

Ɏɚɣɥ ɦɨɠɟɬ ɢɦɟɬɶ ɬɟɤɫɬɨɜɵɣ ɮɨɪɦɚɬ ɢɥɢ ɮɨɪɦɚɬ Microsoft Excel. ȿɝɨ ɫɥɟɞɭɟɬ 

ɪɚɡɦɟɫɬɢɬɶ ɜ ɬɨɣ ɠɟ ɞɢɪɟɤɬɨɪɢɢ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɫɨɡɞɚɧɧɵɣ ɩɪɨɟɤɬ, ɚ ɡɚɬɟɦ 

ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ Import Dataset.   

Ɉɫɬɚɥɶɧɚɹ ɜɯɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɡɚɧɨɫɢɬɫɹ ɜ ɬɟɥɨ ɫɤɪɢɩɬɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ 

ɧɚ ɪɢɫ. III.1.2.3, ɜ ɜɢɞɟ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɨɜ ɜɵɡɵɜɚɟɦɨɣ ɮɭɧɤɰɢɢ (ɜ ɨɬɥɢɱɢɟ 

ɨɬ fishmethods, ɜ ɩɚɤɟɬɟ DLMTool ɦɟɬɨɞ ɜɵɡɵɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ DBSRA(x, 

DLM_data, reps = 100). Ɂɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɨɜ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɞɟɪɠɚɬɫɹ ɜ 

ɮɚɣɥɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɟɪɟɞɚɸɳɟɦɫɹ ɜ ɨɛɴɟɤɬ DLM_data).   
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Year ɢ catch – ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ – ɝɨɞɵ ɢ ɭɥɨɜɵ, ɡɚɞɚɸɬɫɹ ɜɨ ɜɯɨɞɧɨɦ 

ɮɚɣɥɟ, ɩɪɨɩɭɫɤɢ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ;   

catchCV – ɜɪɟɦɟɧɧɨɣ ɪɹɞ  (ɜɟɤɬɨɪ) ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ ɭɥɨɜɨɜ, 

ɟɫɥɢ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɭɥɨɜɵ  ɧɟ ɬɨɱɧɵ ɢ ɜɜɨɞɢɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ; ɢɧɚɱɟ 

catchCV=NULL;  

Catargs – ɫɩɢɫɨɤ (list) ɚɪɝɭɦɟɧɬɨɜ, ɟɫɥɢ ɭɥɨɜɵ ɧɟ ɬɨɱɧɵ (dist – ɬɢɩ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ, low ɢ up –ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɟɫɥɢ ɨɧɨ 

ɭɪɟɡɚɧɧɨɟ);  

ɚgemat – ɦɟɞɢɚɧɚ ɜɨɡɪɚɫɬɚ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ, ɤɨɧɫɬɚɧɬɚ; 

maxn – ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɚ (n) ɮɨɪɦɵ ɮɭɧɤɰɢɢ ɉɟɥɥɚ-

Ɍɨɦɥɢɧɫɨɧɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɫɯɟɦɟ 

Ɇɨɧɬɟ-Ʉɚɪɥɨ; 

k – ɫɩɢɫɨɤ (list) ɚɪɝɭɦɟɧɬɨɜ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ K ɟɦɤɨɫɬɢ ɫɪɟɞɵ (dist 

– ɬɢɩ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, low ɢ up – ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ 

ɫɥɭɱɚɣɧɨɝɨ ɩɟɪɟɛɨɪɚ ɡɧɚɱɟɧɢɣ, tol – ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɩɪɢ ɦɢɧɢɦɢɡɚɰɢɢ). 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɰɟɧɤɢ Ʉ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ R optimize; 

b1k ɢ btk – ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɨɜ ɞɥɹ B1/K (ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ 

ɫɧɢɠɟɧɢɹ ɛɢɨɦɚɫɫɵ ɜ ɩɟɪɜɵɣ ɝɨɞ) ɢ Bt/K (ɬɨ ɠɟ ɜ ɫɫɵɥɨɱɧɵɣ ɝɨɞ refyr, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ); dist – ɬɢɩ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɜ ɫɥɭɱɚɟ NON – ɮɢɤɫɢɪɨɜɚɧɧɨɟ 

ɡɧɚɱɟɧɢɟ). Permax – ɚɛɫɨɥɸɬɧɚɹ ɜɟɥɢɱɢɧɚ (ɜ %) ɪɚɡɧɨɫɬɢ ɨɰɟɧɤɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɢ Ʉ, ɩɪɢ ɤɨɬɨɪɨɣ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ Ɇɨɧɬɟ-

Ʉɚɪɥɨ ɧɟ ɨɬɜɟɪɝɚɸɬɫɹ; 

fmsym ɢ bmsyk – ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɨɜ ɞɥɹ Fmsy/M ɢ Bmsy/K, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (dist, low ɢ up, mean, sd); 

M – ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɨɜ ɞɥɹ M (dist, low ɢ up, mean, sd). ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɨɰɟɧɤɢ Umsy;  

nsims – ɱɢɫɥɨ ɪɟɚɥɢɡɚɰɢɣ ɦɟɬɨɞɚ ɜ ɪɚɦɤɚɯ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ Ɇɨɧɬɟ-Ʉɚɪɥɨ; 
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catchout – ɨɩɰɢɹ ɡɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬɨɜ ɤɚɠɞɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɮɚɣɥ .csv (0 

– ɧɟ ɡɚɩɢɫɵɜɚɬɶ, 1 – ɡɚɩɢɫɵɜɚɬɶ) ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜ ɫɬɚɬɢɫɬɢɤɟ ɜɵɥɨɜɚ; 

grout – ɨɩɰɢɹ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ (1 – ɷɤɪɚɧɧɵɣ ɜɵɜɨɞ, 2 – 

ɮɚɣɥɨɜɵɣ ɜɵɜɨɞ ɜ ɮɨɪɦɚɬɟ .tif). ȿɫɥɢ ɝɪɚɮɢɤɢ ɩɨɫɵɥɚɸɬɫɹ ɜ ɨɬɞɟɥɶɧɭɸ 

ɞɢɪɟɤɬɨɪɢɸ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɩɢɫɶ setwd;  

graphs – ɜɟɤɬɨɪ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɫɩɢɫɨɤ ɜɵɜɨɞɢɦɵɯ ɝɪɚɮɢɤɨɜ (ɜɫɟɝɨ 15): 

1 – ɧɚɛɥɸɞɚɟɦɵɟ ɭɥɨɜɵ ɩɨ ɝɨɞɚɦ, 2 – ɝɢɫɬɨɝɪɚɦɦɚ ɩɪɢɧɹɬɵɯ ɡɧɚɱɟɧɢɣ Ʉ ɢ 

ɬ.ɞ.;  

grargs – ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦ. lwd – ɲɢɪɢɧɚ 

ɥɢɧɢɢ ɧɚ ɝɪɚɮɢɤɚɯ 1 ɢ 13, nclasses – ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɫɨɜɵɯ ɢɧɬɟɪɜɚɥɨɜ 

ɝɢɫɬɨɝɪɚɦɦɵ (2-12,14), mains ɢ cex.main – ɧɚɡɜɚɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɞɥɹ graphs, 

cex.axis – ɧɚɡɜɚɧɢɹ ɨɫɟɣ ɢ ɪɚɫɲɢɪɟɧɢɹ ɞɥɹ ɨɫɟɣ x ɢ y. Ⱦɥɹ ɜɫɟɯ ɝɪɚɮɢɤɨɜ 

ɩɪɢɧɢɦɚɸɬɫɹ ɨɞɧɢ ɢ ɬɟ ɠɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ  nclasses, mains, cex.main, 

cex.axis, cex.lab;  

pstats – ɫɩɢɫɨɤ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɟɞɢɚɧɵ ɢ ɤɜɚɧɬɢɥɟɣ ɧɚ 

ɝɪɚɮɢɤɚɯ. ɨ1=0 – ɧɟ ɩɨɤɚɡɵɜɚɬɶ ɡɧɚɱɟɧɢɣ ɧɚ ɝɪɚɮɢɤɟ, ɨ1=1 – ɩɨɤɚɡɵɜɚɬɶ. mlty 

ɢ mlwd – ɬɢɩ ɢ ɬɨɥɳɢɧɚ ɥɢɧɢɢ ɦɟɞɢɚɧɵ; llty ɢ llwd – ɬɢɩ ɢ ɬɨɥɳɢɧɚ 2,5%-ɧɨɣ 

ɥɢɧɢɢ, ulty ɢ ulwd – ɬɢɩ ɢ ɬɨɥɳɢɧɚ 97,5-ɝɨ  ɤɜɚɧɬɢɥɹ; 

grtif – ɫɩɢɫɨɤ ɚɪɝɭɦɟɧɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ (ɫɦ. tiff  help ɜ R) . 

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɚɪɝɭɦɟɧɬɨɜ ɦɨɠɧɨ ɧɚɣɬɢ ɜ ɢɧɫɬɪɭɤɰɢɢ HELP 

ɞɥɹ ɮɭɧɤɰɢɢ dbsra. 

Ⱦɥɹ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ dlproj ɢɫɩɨɥɶɡɭɸɬɫɹ ɟɳɟ 3 ɚɪɝɭɦɟɧɬɚ:  

ɚgemat – ɦɟɞɢɚɧɚ ɜɨɡɪɚɫɬɚ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ, ɤɨɧɫɬɚɧɬɚ; 

end1yr – ɩɨɫɥɟɞɧɢɣ ɝɨɞ ɞɚɧɧɵɯ ɩɨ ɭɥɨɜɚɦ +1; 

type – ɨɛɨɡɧɚɱɚɟɬ ɜ ɮɭɧɤɰɢɢ dlproj ɧɚɡɜɚɧɢɟ ɮɭɧɤɰɢɢ, ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɨɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸɬɫɹ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – dbsra). 
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Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ dbsra (ɜ ɮɨɪɦɚɬɟ .csv) ɦɨɝɭɬ ɛɵɬɶ 
ɪɚɡɦɟɳɟɧɵ ɜ ɨɬɞɟɥɶɧɨɣ ɞɢɪɟɤɬɨɪɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɜɤɥɸɱɢɬɶ ɜ ɬɟɤɫɬ 
ɫɤɪɢɩɬɚ ɤɨɦɚɧɞɭ setwd( ).  

 

III.1.3. Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɉɪɨɝɪɚɦɦɧɵɟ ɩɚɤɟɬɵ DLMtool [Carruthers, Hordyk, 2016] ɢ fishmethods 

[Nelson, 2017] ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɢ ɭɱɚɫɬɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɥɟɤɬɢɜɚ ɫɩɟɰɢɚɥɢɫɬɨɜ, 

ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɱɪɟɠɞɟɧɢɹɯ ɜɫɟɝɨ ɦɢɪɚ. Ʉ ɧɚɫɬɨɹɳɟɦɭ 

ɜɪɟɦɟɧɢ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɰɟɥɹɯ ɚɧɚɥɢɡɚ ɛɨɥɟɟ 25 ɟɞɢɧɢɰ ɡɚɩɚɫɚ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɜɟɞɟɧɢɢ ɇɚɰɢɨɧɚɥɶɧɨɣ ɋɥɭɠɛɵ Ɇɨɪɫɤɨɝɨ Ɋɵɛɨɥɨɜɫɬɜɚ ɋɒȺ 

ɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ Ɋɵɛɧɨɝɨ ɢ Ɉɯɨɬɧɢɱɶɟɝɨ ɯɨɡɹɣɫɬɜɚ ɲɬɚɬɚ Ʉɚɥɢɮɨɪɧɢɹ. 

ɍɱɢɬɵɜɚɹ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɟɬɨɞɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɷɬɢ ɩɚɤɟɬɵ, ɩɪɢ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ 

[Newman et al., 2014]: 

1. Ɉɩɪɟɞɟɥɢɬɶ ɰɟɥɢ ɭɩɪɚɜɥɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɧɟɞɨɩɭɳɟɧɢɟ ɩɟɪɟɥɨɜɚ, 

ɦɚɤɫɢɦɢɡɚɰɢɹ ɜɵɥɨɜɚ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɚɩɚɫɚ); 

2. Ɉɩɪɟɞɟɥɢɬɶ ɦɟɪɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ (ɥɢɦɢɬ ɧɚ ɜɵɥɨɜ, 

ɨɝɪɚɧɢɱɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ, ɜɜɟɞɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɹɱɟɢ 

ɨɪɭɞɢɣ ɥɨɜɚ ɢ ɩɪ.); 

3.  ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɫɬɪɚɬɟɝɢɣ ɭɩɪɚɜɥɟɧɢɹ (MSE): 

– ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɨɩɟɪɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɧɚ ɨɫɧɨɜɟ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɯ 

ɞɚɧɧɵɯ; 

– ɩɪɨɜɟɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɬɪɚɬɟɝɢɣ ɭɩɪɚɜɥɟɧɢɹ (MSE) ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɟɯ ɞɨɫɬɭɩɧɵɯ ɦɟɬɨɞɨɜ; 

– ɨɰɟɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɰɟɥɟɣ ɭɩɪɚɜɥɟɧɢɹ; 

– ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ ɦɟɬɨɞɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɰɟɧɤɢ ɈȾɍ, 

ɫɨɝɥɚɫɭɸɳɢɟɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ; 
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– ɩɪɨɜɟɫɬɢ ɩɨɞɪɨɛɧɵɣ ɚɧɚɥɢɡ ɫɬɪɚɬɟɝɢɣ ɭɩɪɚɜɥɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɜɵɛɪɚɧɧɵɯ ɦɟɬɨɞɨɜ; 

– ɩɪɨɜɟɫɬɢ ɞɢɚɝɧɨɫɬɢɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ; 

4. ɂɫɩɨɥɶɡɨɜɚɬɶ ɧɚɢɛɨɥɟɟ ɚɞɟɤɜɚɬɧɵɟ ɢɡ ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ 

ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɟɚɥɶɧɵɦ ɞɚɧɧɵɦ ɨ ɫɨɫɬɨɹɧɢɢ ɡɚɩɚɫɚ: 

– ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɢɦɟɸɳɢɟɫɹ ɞɚɧɧɵɟ ɜ ɩɚɤɟɬ DLMtool ɢɥɢ fishmethods; 

– ɨɩɪɟɞɟɥɢɬɶ ɧɚɛɨɪ ɦɟɬɨɞɨɜ, ɨɩɟɪɢɪɭɸɳɢɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɞɚɧɧɵɦɢ 

(ɩɪɨɰɟɞɭɪɚ CAN ɞɥɹ ɩɚɤɟɬɚ DLMtool); 

– ɩɪɢɦɟɧɢɬɶ ɦɟɬɨɞɵ, ɩɨɤɚɡɚɜɲɢɟ ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɯɨɞɟ ɚɧɚɥɢɡɚ 

ɫɬɪɚɬɟɝɢɣ ɭɩɪɚɜɥɟɧɢɹ; 

– ɨɩɪɟɞɟɥɢɬɶ ɪɟɤɨɦɟɧɞɭɟɦɭɸ ɜɟɥɢɱɢɧɭ ɈȾɍ. 

 

ɊȺɋɑȿɌ ɁȺɉȺɋȺ ɋ ɉɈɆɈɓɖɘ ɆɈȾȿɅɂ DB-SRA  

ɇȺ ɉɊɂɆȿɊȿ ȼɈɅɀɋɄɈɃ ɋȿȼɊɘȽɂ 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ [ɋɚɮɚɪɚɥɢɟɜ, Ȼɭɥɝɚɤɨɜɚ, 2017] ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɡɚɩɚɫɚ ɜɨɥɠɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɫɟɜɪɸɝɢ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɨɮɢɰɢɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɢɡɴɹɬɢɹ ɜ ɪ. ȼɨɥɝɚ ɫ 1932 ɩɨ 2005 ɝɝ., ɚ 

ɫ 2006 ɩɨ 2015 ɝɝ. – ɫɭɦɦɚɪɧɨɟ ɢɡɴɹɬɢɟ ɞɥɹ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɜ 

ɦɨɪɟ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɞɥɹ ɰɟɥɟɣ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɪ. ȼɨɥɝɚ. ɂɫɩɨɥɶɡɨɜɚɧɵ ɬɚɤɠɟ ɨɰɟɧɤɢ 

ɧɟɥɟɝɚɥɶɧɨɝɨ ɜɵɥɨɜɚ ɜ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɩɟɪɢɨɞ, ɧɚɱɢɧɚɹ ɫ 1989 ɝ. Ɉɰɟɧɤɚ 

ɬɟɦɩɚ ɫɨɡɪɟɜɚɧɢɹ ɫɟɜɪɸɝɢ ɩɪɨɜɟɞɟɧɚ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɢɡ ɩɨɥɧɨɫɬɶɸ 

ɨɛɥɨɜɥɟɧɧɵɯ ɩɨɤɨɥɟɧɢɣ 1981–1991 ɝɝ. Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɦɟɞɢɚɧɚ 

ɜɨɡɪɚɫɬɚ ɫɨɡɪɟɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɷɬɨɝɨ ɜɢɞɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 10 ɥɟɬ 

(agemat=10). 

ɇɚɱɢɧɚɹ ɫ 2005 ɝ. ɩɪɨɦɵɫɥɨɜɵɣ ɥɨɜ ɜɨɥɠɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɫɟɜɪɸɝɢ 

Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɩɪɟɤɪɚɳɟɧ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɴɟɦ ɞɨɫɬɭɩɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 
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ɫɨɫɬɨɹɧɢɢ ɡɚɩɚɫɚ ɪɟɡɤɨ ɫɨɤɪɚɬɢɥɫɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɚɧɚɥɢɡ ɡɚɩɚɫɚ ɩɪɨɜɟɞɟɧ ɫ 

ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ DB-SRA, ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɤ ɤɚɬɟɝɨɪɢɢ ɦɟɬɨɞɨɜ DLM. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɢɥɢ ɨɩɪɟɞɟɥɢɬɶ ɨɪɢɟɧɬɢɪɵ ɭɩɪɚɜɥɟɧɢɹ 

(ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɫɬɨɣɱɢɜɵɣ ɭɥɨɜ MSY, ɛɢɨɦɚɫɫɭ, ɩɪɨɞɭɰɢɪɭɸɳɭɸ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɫɬɨɣɱɢɜɵɣ ɭɥɨɜ BMSY ɢ ɰɟɥɟɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ FMSY), ɞɢɧɚɦɢɤɭ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɜ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɩɟɪɢɨɞ. 

Ⱦɥɹ ɦɨɞɟɥɢ DB-SRA ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɵ ɡɧɚɱɟɧɢɹ 

ɱɟɬɵɪɟɯ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: M – ɦɝɧɨɜɟɧɧɚɹ ɟɫɬɟɫɬɜɟɧɧɚɹ ɫɦɟɪɬɧɨɫɬɶ, 

FMSY/M – ɨɬɧɨɲɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɣ ɫɦɟɪɬɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɵɥɨɜɭ MSY 

ɤ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ; BMSY/K – ɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɛɢɨɦɚɫɫɵ, 

ɩɪɨɞɭɰɢɪɭɸɳɟɣ MSY, ɤ ɛɢɨɦɚɫɫɟ ɧɟɨɛɥɚɜɥɢɜɚɟɦɨɝɨ ɡɚɩɚɫɚ; BT/K – ɨɬɧɨɲɟɧɢɟ 

ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ ɜ ɝɨɞ-ɨɪɢɟɧɬɢɪ T ɤ ɛɢɨɦɚɫɫɟ ɧɟɨɛɥɚɜɥɢɜɚɟɦɨɝɨ ɡɚɩɚɫɚ. Ɍɚɤɠɟ 

ɬɪɟɛɭɟɬɫɹ ɡɚɞɚɬɶ ɞɢɚɩɚɡɨɧ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɛɢɨɦɚɫɫɵ ɧɟɨɛɥɚɜɥɢɜɚɟɦɨɝɨ 

ɡɚɩɚɫɚ K. ɉɨɫɤɨɥɶɤɭ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɹɜɥɹɸɬɫɹ 

ɬɨɱɧɵɦɢ ɨɰɟɧɤɚɦɢ, ɢɯ ɡɚɦɟɧɹɸɬ ɚɩɪɢɨɪɧɵɦɢ ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ. ȼ ɫɤɪɢɩɬɟ (ɪɢɫ. III.1.3.1) ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɜɢɞ ɢ ɩɚɪɚɦɟɬɪɵ 

ɜɵɛɪɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɦɨɞɟɥɢ ɨɰɟɧɤɢ ɷɬɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɭɬɨɱɧɹɸɬɫɹ. 

ɋɬɚɪɬɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ М ɜɵɛɢɪɚɥɢ ɜ ɩɪɟɞɟɥɚɯ 0,10−0,12. 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ М ɩɨɥɭɱɟɧɨ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɫɚɦɨɣ ɦɨɞɟɥɢ ɢ ɫɨɫɬɚɜɢɥɨ 

М = 0,075 ɢ SD = 0,023. ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ 

ɫɟɜɪɸɝɢ, ɞɥɹ ɫɨɨɬɧɨɲɟɧɢɹ FMSY/M ɜɵɛɪɚɧɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ 0,75 ɢ 

ɟɝɨ SD = 0,075. ȼ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɨɜɚɧɨ ɡɧɚɱɟɧɢɟ Bmsy/K, ɪɚɜɧɨɟ 0,6, ɩɪɢ 

ɤɨɬɨɪɨɦ ɦɨɞɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɡɚɩɚɫɚ ɜ ɪɟɬɪɨɫɩɟɤɬɢɜɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɨ ɡɚɩɚɫɟ ɫɟɜɪɸɝɢ ɜɫɟɝɨ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɢ ɟɟ ɜɨɥɠɫɤɨɣ 

ɩɨɩɭɥɹɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɬɨɝɨ ɨɬɧɨɲɟɧɢɹ 

ɩɪɢɧɹɬɨ ɛɟɬɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

Bmsy/K = 0,6 ɢ SD = 0,06. ȼɟɥɢɱɢɧɚ BT/K ɭɫɬɚɧɨɜɥɟɧɚ ɦɟɬɨɞɨɦ ɢɬɟɪɚɰɢɣ ɢ 

ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 0,05 ɢ SD = 0,015. ɇɢɠɧɹɹ ɝɪɚɧɢɰɚ ɞɢɚɩɚɡɨɧɚ ɞɨɩɭɫɬɢɦɵɯ 
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ɡɧɚɱɟɧɢɣ K ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ ɧɚɢɛɨɥɶɲɟɣ ɧɚɛɥɸɞɟɧɧɨɣ ɜɟɥɢɱɢɧɟ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ ɫɟɜɪɸɝɢ ɡɚ ɩɟɪɢɨɞ 1994−2015 ɝɝ. – 59,3 ɬɵɫ. ɬ. 

 

Ɂɚɩɨɥɧɟɧɧɵɣ ɫɤɪɢɩɬ ɞɥɹ ɪɚɫɱɟɬɨɜ ɡɚɩɚɫɚ ɫɟɜɪɸɝɢ ɜ ɩɚɤɟɬɟ fishmethods 

ɢɦɟɟɬ ɜɢɞ:  
outs2009.06<-dbsra(year =catch_sev$year, catch = catch_sev$t.cat.sm, catchCV = NULL, 
               catargs = list(dist="none",low=0,up=Inf,unit="Ɍɵɫ.ɬ"), 
               agemat=10, 
               k = list(low=60.0,up=300,tol=0.001,permax=1500), 
               b1k = list(dist = "norm", low = 0, up = 1, mean = 0.6, sd = 0.06), 
               btk = list(dist="beta", low=0.01,up=0.6,mean=0.05,sd=0.015,refyr=2009), 
               fmsym = list(dist="lnorm",low=0.4,up=1.5,mean=-0.29,sd=0.1), 
               bmsyk = list(dist="beta",low=0.1,up=0.95,mean=0.6,sd=0.06), 
               M = list(dist="lnorm",low=0.01,up=0.3,mean=-2.64,sd=0.3), 
               nsims = 20000) 
 

Ɋɢɫ. III.1.3.1. ɋɤɪɢɩɬ ɞɥɹ ɡɚɩɭɫɤɚ ɮɭɧɤɰɢɢ dbsra ɩɪɢɦɟɧɢɬɟɥɶɧɨ  
ɤ ɡɚɩɚɫɭ ɤɚɫɩɢɣɫɤɨɣ ɫɟɜɪɸɝɢ 

 

Ɉɪɝɚɧɢɡɚɰɢɹ ɮɚɣɥɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫ. III.1.3.2. 

year catch  catchNNNsmooth0,7poly       t.cat.sm 

1988 3,79 

 

3,7900 

1989 3,83 6,5406 10,3706 

1990 3,19 7,3885 10,5785 

1991 2,71 7,9182 10,6282 

1992 2,43 8,2111 10,6411 

1993 1,27 8,2298 9,4998 

1994 1,44 7,9950 9,4350 

1995 0,93 7,6132 8,5432 

1996 0,58 6,7919 7,3719 

1997 0,41 5,8059 6,2159 

1998 0,29 4,8161 5,1061 

1999 0,2 3,8447 4,0447 

Ɋɢɫ. III.1.3.2. Ɏɪɚɝɦɟɧɬ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɜ Microsoft Excel ɞɥɹ ɚɧɚɥɢɡɚ 
ɡɚɩɚɫɚ ɜɨɥɠɫɤɨɣ ɫɟɜɪɸɝɢ (ɫɬɨɥɛɰɵ: year – ɝɨɞ ɧɚɛɥɸɞɟɧɢɣ; ɫatch – ɨɮɢɰɢɚɥɶɧɵɟ ɭɥɨɜɵ; 

catchNNNsmooth0,7poly – ɧɟɥɟɝɚɥɶɧɵɟ ɭɥɨɜɵ (ɫɝɥɚɠɟɧɧɵɣ ɩɨɥɢɧɨɦɨɦ ɪɹɞ); t.cat.sm – ɫɭɦɦɚ 
ɨɮɢɰɢɚɥɶɧɨɝɨ ɢ ɧɟɥɟɝɚɥɶɧɨɝɨ ɜɵɥɨɜɚ (ɜɫɟ ɜ ɬɵɫ. ɬ)) 
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Ɋɚɡɦɟɪ ɨɪɢɝɢɧɚɥɶɧɨɝɨ ɮɚɣɥɚ ɫɨɫɬɚɜɥɹɟɬ 84 ɫɬɪɨɤɢ (ɫ 1932 ɩɨ 2015 ɝɝ.). 

Ⱦɢɧɚɦɢɤɚ ɨɮɢɰɢɚɥɶɧɨɝɨ ɜɵɥɨɜɚ ɫɟɜɪɸɝɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. III.1.3.3.   

 

 

Ɋɢɫ. III.1.3.3. Ⱦɢɧɚɦɢɤɚ ɨɮɢɰɢɚɥɶɧɨɝɨ ɜɵɥɨɜɚ ɜɨɥɠɫɤɨɝɨ ɫɬɚɞɚ ɤɚɫɩɢɣɫɤɨɣ ɫɟɜɪɸɝɢ 
[ɋɚɮɚɪɚɥɢɟɜ, Ȼɭɥɝɚɤɨɜɚ, 2017]  

 

 

Ɋɢɫ. III.1.3.4. ɉɪɢɧɹɬɵɟ (ɚ) ɢ ɨɬɜɟɪɝɧɭɬɵɟ (ɛ) ɬɪɚɟɤɬɨɪɢɢ ɛɢɨɦɚɫɫɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ 
ɜɨɥɠɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɫɟɜɪɸɝɢ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ  

ɩɨ ɦɨɞɟɥɢ DB-SRA 
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ɇɚ ɪɢɫ. III.1.3.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɚɟɤɬɨɪɢɢ ɩɪɢɧɹɬɵɯ ɢ ɨɬɜɟɪɝɧɭɬɵɯ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɨɰɟɧɨɤ ɛɢɨɦɚɫɫɵ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ 

ɜɨɥɠɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɫɟɜɪɸɝɢ ɩɨ ɦɨɞɟɥɢ DB-SRA. ɉɪɢ ɩɪɨɜɟɞɟɧɧɵɯ 

ɜɵɱɢɫɥɟɧɢɹɯ ɩɪɢɧɹɬɵɟ ɬɪɚɟɤɬɨɪɢɢ ɫɨɫɬɚɜɢɥɢ 14% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɢɬɟɪɚɰɢɣ 

(20000). 

Ɉɰɟɧɟɧɧɵɟ ɩɨ ɦɨɞɟɥɢ DB-SRA ɨɪɢɟɧɬɢɪɵ ɭɩɪɚɜɥɟɧɢɹ, ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɜ 

ɝɨɞ-ɨɪɢɟɧɬɢɪ Bref, K ɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɚɹ ɞɢɧɚɦɢɤɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ 

ɫɟɜɪɸɝɢ ɜɨɥɠɫɤɨɣ ɩɨɩɭɥɹɰɢɢ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɡɚ ɩɟɪɢɨɞ 1932−2015 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. III.1.3.1 ɢ ɧɚ ɪɢɫ. III.1.3.5.  

Ɍɚɛɥɢɰɚ III.1.3.1. Ɉɰɟɧɟɧɧɵɟ ɩɨ ɦɨɞɟɥɢ DB-SRA ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɚɩɚɫɚ 
ɫɟɜɪɸɝɢ ɜɨɥɠɫɤɨɣ ɩɨɩɭɥɹɰɢɢ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɦɨɞɟɥɢ DB-SRA ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ MSY 

ɩɨɩɭɥɹɰɢɢ ɜɨɥɠɫɤɨɣ ɫɟɜɪɸɝɢ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɫɨɫɬɚɜɥɹɟɬ 3,23 ɬɵɫ. ɬ, ɚ 

ɛɢɨɦɚɫɫɚ ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ BMSY, ɩɪɨɞɭɰɢɪɭɸɳɚɹ MSY, ɪɚɜɧɚ 66,61 ɬɵɫ. ɬ. 

ȼ 2016 ɝ. ɩɪɨɦɵɫɥɨɜɵɣ ɡɚɩɚɫ ɫɨɫɬɚɜɢɥ 4,0% ɨɬ BMSY.  

 ȼ ɫɜɹɡɢ ɫ ɧɟɛɥɚɝɨɩɨɥɭɱɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɩɨɩɭɥɹɰɢɢ ɫɟɜɪɸɝɢ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɰɟɥɶɸ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ ɹɜɥɹɟɬɫɹ ɧɟ ɨɩɪɟɞɟɥɟɧɢɟ 

ɧɚɢɥɭɱɲɟɝɨ ɪɟɠɢɦɚ ɩɪɨɦɵɫɥɚ, ɚ ɷɮɮɟɤɬɢɜɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɚɩɚɫɚ. Ⱥɧɚɥɢɡ 

ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɟɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɩɚɫɚ ɜ ɩɪɨɝɧɨɡɧɵɟ ɝɨɞɵ ɨɫɭɳɟɫɬɜɥɟɧ ɫ 

ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ dlproj. ȼɯɨɞɧɨɣ ɮɚɣɥ ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ ɨɛ ɭɥɨɜɚɯ ɢ 

ɪɟɡɭɥɶɬɚɬɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɵɛɨɜɨɞɧɵɯ ɡɚɜɨɞɨɜ. ɉɨɩɨɥɧɟɧɢɟ ɧɟɪɟɫɬɨɜɨɝɨ ɫɬɚɞɚ 

ɜ ɝɨɞ t ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɨɞɢ, ɜɵɩɭɳɟɧɧɨɣ 10 ɥɟɬ ɧɚɡɚɞ (ɜ 

ɝɨɞ t – 10), ɭɦɧɨɠɟɧɧɨɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ (0,9%), ɫ 

ɭɱɟɬɨɦ ɞɨɥɢ ɩɨɥɨɜɨɡɪɟɥɵɯ ɪɵɛ ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɡɚɩɚɫɟ (11%).  

Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɟɦ ɭɪɨɜɧɟ ɧɟɥɟɝɚɥɶɧɨɝɨ ɜɵɥɨɜɚ 

ɡɚɩɚɫ ɫɟɜɪɸɝɢ ɤ 2025 ɝ. ɭɬɪɚɬɢɬ ɩɪɨɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ. ɉɪɟɤɪɚɳɟɧɢɟ 

ɧɟɥɟɝɚɥɶɧɨɝɨ ɜɵɥɨɜɚ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɨɛɴɟɦɨɜ ɟɠɟɝɨɞɧɵɣ ɜɵɩɭɫɤɚ ɦɨɥɨɞɢ ɫ 

ɈɊɁ ɧɚ ɭɪɨɜɧɟ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɟɩɟɧɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɡɚɩɚɫɚ, ɨɞɧɚɤɨ ɬɟɦɩ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɤɚɡɵɜɚɟɬɫɹ ɧɚɫɬɨɥɶɤɨ ɧɢɡɤɢɦ, ɱɬɨ ɞɚɠɟ 

ɡɚ 50 ɥɟɬ ɛɢɨɦɚɫɫɚ ɡɚɩɚɫɚ ɧɟ ɫɦɨɠɟɬ ɞɨɫɬɢɱɶ ɭɪɨɜɧɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ Bmsy 

(64 ɬɵɫ. ɬ). Ⱦɥɹ ɛɨɥɟɟ ɛɵɫɬɪɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɩɚɫɚ ɫɟɜɪɸɝɢ ɬɪɟɛɭɟɬɫɹ 

ɭɜɟɥɢɱɢɬɶ ɜɵɩɭɫɤ ɦɨɥɨɞɢ ɫ ɈɊɁ ɞɨ 10–15 ɦɥɧ ɷɤɡ. 
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ɪɟɬɪɨɫɩɟɤɬɢɜɚ ɢ ɜɨɡɦɨɠɧɵɟ ɫɰɟɧɚɪɢɢ ɜ ɛɭɞɭɳɟɦ // ȼɨɩɪɨɫɵ ɪɵɛɨɥɨɜɫɬɜɚ. 
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289 
 

Anon. Plenary Report Complete. Ministry of Fisheries, Government of New 

Zealand. 2009. 1040 p. 

Beddington J., Kirkwood G. The estimation of potential yield and stock status 

using life–history parameters // Phil. Trans. Royal Soc. B: Biological Sciences. 

2005. V. 360. N. 1453. P. 163–170. 

Beverton R.J.H. Patterns of reproductive strategy parameters in some marine 

teleost fishes // J. Fish Biol. 1992. V. 41. P. 137–160.  

Beverton R.J.H., Holt S.J. On the Dynamics of Exploited Fish Populations // 

U.K. Min. Agr. Fish. Food Fish. Invest. 1957. Ser. 2. V. 19.  533 p. 

Breen P.A., Kim S.W., Andrew N.L. A length-based Bayesian stock  

assessment for the New Zealand abalone (Haliotis iris) // Mar. Freshwater Res. 

2003. V. 54. P. 619–634. 

Butterworth D.S., Geromont H.F. Evaluation of a class of possible simple 

interim management procedures for the Namibian Hake fishery // S. Afr. J. Mar. 

Sci. 2001. V. 23. P. 357–374. 

Carruthers T., Hordyk A. Package ‘DLMtool’ // CRAN Repository. 2016. 142 

p. 

Carruthers T.R., Punt A.E., Walters C.J., MacCall A., McAllister M.K., Dick 

E.J., Cope J. Evaluating methods for setting catch limits in data-limited fisheries // 

Fisheries Research. 2014. V. 153. P. 48–68. 

Dick E.J., MacCall A.D. Depletion-based stock reduction analysis: a catch-

based method for determining sustainable yields for data-poor fish stocks // 

Fisheries Research. 2011. V. 110. P. 331–341. 

Fletcher R.I. On the restructuring of the Pella–Tomlinson system // Fish. Bull. 

USA. 1978. V. 76. P. 515–521. 

Gedamke T., Hoenig J.M. Estimating mortality from mean length data in 

nonequilibrium situations, with application to the assessment of goosefish // Trans. 

Amer. Fish. Soc. 2006. V. 135. P. 476–487. 



290 
 

Geromont H.F., Butterworth D.S. Generic management procedures for data-

poor fisheries: forecasting with few data // ICES Journal of Marine Science. 2015. 

V. 72. N. 1. P. 251–261. 

Gulland J.A. The Fish Resources of the Ocean. West Byfleet, Surrey, 

England: Fishing News (Books) Ltd. 1971. 255 p. 

Hordyk A., Ono K., Sainsbury K., Loneragan N., Prince J. Some explorations 

of the life history ratios to describe length composition, spawning-per-recruit, and 

the spawning potential ratio // ICES J. Mar. Sci. 2015. V. 72. № 1. P. 204–216.  

ICES. ICES Implementation of Advice for Data-limited Stocks in 2012 in its 

2012 Advice. ICES CM 2012/ACOM 68. 2012. 42 pp. 

MacCall A.D. Depletion-corrected average catch: a simple formula for 

estimating sustainable yields in data-poor situations // ICES J. Mar. Sci. 2009. V. 

66. P. 2267–2271. 

Maunder M.N. Management strategy evaluation (MSE) implementation in 

stock synthesis: Application to Pacific Bluefin tuna // Inter-American Tropical Tuna 

Commission. Doc. SAC-05-10b. 2014. 11 p. 

Martell S., Froese R. A simple method for estimating MSY from catch and 

resilience // Fish and Fisheries. 2013. V. 14. P. 504–514. 

Newman D., Carruthers T., MacCall A., Porch C., Suatoni L. Improving the 

Science and Management of Data-Limited Fisheries: An Evaluation of Current 

Methods and Recommended Approaches. NRDC Report R: 14-09-B. 2014. 36 p. 

Nelson G. A. Package ‘fishmethods’. 2017. 142 p. 

Pella J.S., Tomlinson P.K. A Generalized Stock-production Model // Bull. 

Inter-Amer. Trop. Tuna Comm. 1969. V. 13. P. 421–496. 

Quinn T.J., Deriso R.B. Quantitative Fish Dynamics. Oxford University 

Press. 1999. 560 p. 

Restrepo V., Pallarés P. Use of delay-difference models to assess Atlantic 

bigeye tuna // Col. Vol. Sci. Pap. ICCAT. 2003. V. 55. № 5. P. 2126–2130. 



291 
 

Smith M.W., Isely J.J., Sagarese S.R., Harford W.J., Cass-Calay S.L., 

Cummings N.J. A framework for assessing highly migratory species using data-

limited methods // Collect. Vol. Sci. Pap. ICCAT. 2017. V. 74. N. 1. P. 108–120. 

Walters C., Martell S.J.D. Stock assessment needs for sustainable fisheries 

management // Bull. Mar. Sci. 2002. V. 70. P. 629–638. 



292 
 

 
Ɂɚɤɥɸɱɟɧɢɟ 

Ɋɚɡɪɚɛɨɬɤɚ ɧɚɫɬɨɹɳɢɯ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 

ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɜ ɬɟɫɧɨɦ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɫ ɛɚɫɫɟɣɧɨɜɵɦɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ 

ɢɧɫɬɢɬɭɬɚɦɢ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɫɨɝɥɚɫɨɜɚɬɶ ɰɟɥɵɣ ɪɹɞ ɫɩɨɪɧɵɯ ɜɨɩɪɨɫɨɜ, ɱɬɨ 

ɞɨɥɠɧɨ ɭɫɤɨɪɢɬɶ ɜɧɟɞɪɟɧɢɟ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɜ ɩɪɚɤɬɢɤɭ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɫɵɪɶɟɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɨɜɵɫɢɬɶ ɢɧɬɟɪɟɫ ɨɬɪɚɫɥɟɜɵɯ 

ɫɩɟɰɢɚɥɢɫɬɨɜ ɤ ɢɡɭɱɟɧɢɸ ɫɨɜɪɟɦɟɧɧɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ 

ɩɪɨɦɵɫɥɨɜɵɯ ɝɢɞɪɨɛɢɨɧɬɨɜ.   

Ɋɚɰɢɨɧɚɥɶɧɨɟ ɪɵɛɨɥɨɜɫɬɜɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɡɚɩɚɫɚɦɢ. Ⱦɥɹ ɩɨɞɚɜɥɹɸɳɟɝɨ ɛɨɥɶɲɢɧɫɬɜɚ ɩɪɢɨɪɢɬɟɬɧɵɯ ɨɛɴɟɤɬɨɜ 

ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɪɵɛɨɥɨɜɫɬɜɚ ɨɫɧɨɜɧɵɦ ɭɩɪɚɜɥɹɸɳɢɦ ɩɚɪɚɦɟɬɪɨɦ ɫɢɫɬɟɦɵ 

«ɡɚɩɚɫ-ɩɪɨɦɵɫɟɥ» ɹɜɥɹɟɬɫɹ ɨɛɳɢɣ ɞɨɩɭɫɬɢɦɵɣ ɭɥɨɜ (ɈȾɍ). ȼ ɫɥɭɱɚɟ ɯɨɪɨɲɟɝɨ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ (I ɢ II ɭɪɨɜɧɢ) ɨɛɨɫɧɨɜɚɧɢɟ ɈȾɍ 

ɫɬɪɨɢɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɜɢɞɟ 

ɦɧɨɝɨɷɬɚɩɧɨɣ ɩɪɨɰɟɞɭɪɵ: 

-  ɚɧɚɥɢɡ ɞɨɫɬɭɩɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

-  ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ (ɦɟɬɨɞɚ); 

-  ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɢ ɩɪɨɦɵɫɥɚ; 

-  ɨɰɟɧɤɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɪɢɟɧɬɢɪɨɜ; 

-  ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɚɜɢɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ (ɉɊɉ); 

-  ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ ɧɚ ɡɚɞɚɧɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ; 

-  ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɴɟɦɚ ɈȾɍ; 

-  ɞɢɚɝɧɨɫɬɢɤɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

Ɉɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɹɜɥɹɸɬɫɹ 

ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ, ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɴɟɦɚ ɈȾɍ  

ɢ ɞɢɚɝɧɨɫɬɢɤɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

ȼ ɩɪɢɤɚɡɟ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ ɨɬ 06.02.2015 ɝ. № 104 ɜ ɪɚɡɞɟɥɟ «Ɉɛɨɫɧɨɜɚɧɢɟ 

ɜɵɛɨɪɚ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ» ɩɪɢɜɨɞɢɬɫɹ ɭɩɪɨɳɟɧɧɚɹ ɜɟɪɫɢɹ ɨɛɨɫɧɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ:  
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 ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɟɱɟɧɶ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ (ɦɨɞɟɥɟɣ), 

ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɩɭɫɤɚɟɬ ɢɦɟɸɳɚɹɫɹ ɢɧɮɨɪɦɚɰɢɹ; 

 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɪɨɦɵɫɥɨɜɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɴɟɤɬɚ ɨɰɟɧɤɢ; 

 ɫ ɭɱɟɬɨɦ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ ɨɝɪɚɧɢɱɢɬɶ ɱɢɫɥɨ ɩɨɬɟɧɰɢɚɥɶɧɨ 

ɩɪɢɟɦɥɟɦɵɯ ɦɟɬɨɞɨɜ (ɦɨɞɟɥɟɣ); 

 ɫɞɟɥɚɬɶ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɬɨɞɚ (ɦɨɞɟɥɢ), 

ɜɡɹɜ ɡɚ ɨɫɧɨɜɭ ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɪɟɞɵɞɭɳɢɣ 

ɨɩɵɬ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ ɢ/ɢɥɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ. 

ɇɟɬɪɭɞɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɮɢɧɚɥɶɧɚɹ ɱɚɫɬɶ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɜɨ ɦɧɨɝɨɦ 

ɫɭɛɴɟɤɬɢɜɧɚ, ɩɨɫɤɨɥɶɤɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɢ ɥɢɱɧɵɦɢ ɩɪɢɫɬɪɚɫɬɢɹɦɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹ, ɱɬɨ ɧɟ ɜɫɟɝɞɚ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ. ɉɨɷɬɨɦɭ ɧɚ 

ɩɟɪɫɩɟɤɬɢɜɭ ɠɟɥɚɬɟɥɶɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɟɪɟɯɨɞ ɧɚ ɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɭɸ 

ɦɟɬɨɞɨɥɨɝɢɸ ɜɵɛɨɪɚ ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ, ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɟɞɢɧɨɝɨ 

ɧɚɛɨɪɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ ɤɨ ɜɫɟɦ ɦɨɞɟɥɹɦ–ɤɚɧɞɢɞɚɬɚɦ 

ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɚɧɚɥɢɡɨɦ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɢ ɞɟɥɚɟɬɫɹ 

ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɭɤɚɡɚɧɧɵɣ ɩɨɞɯɨɞ ɬɪɟɛɭɟɬ ɨɬ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹ ɯɨɪɨɲɟɝɨ ɡɧɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ 

ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɡɞɟɥɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɚ ɪɟɚɥɢɡɚɰɢɹ ɩɨɞɯɨɞɚ 

ɡɚɧɢɦɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɜɪɟɦɟɧɢ. Ɉɞɧɚɤɨ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɬɪɨɝɨɝɨ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɬɟɦ, ɱɬɨ ɜɵɛɨɪ 

ɦɨɞɟɥɢ ɧɟ ɹɜɥɹɟɬɫɹ ɟɠɟɝɨɞɧɨ ɜɨɫɬɪɟɛɭɟɦɨɣ ɡɚɞɚɱɟɣ. Ɉɛɵɱɧɨ ɩɟɪɟɫɦɨɬɪ ɛɚɡɨɜɨɣ 

ɦɨɞɟɥɢ (ɢɥɢ ɦɟɬɨɞɚ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡ ɜ 3, 5 ɢ ɛɨɥɟɟ ɥɟɬ.  

ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɩɨɞɯɨɞɨɦ ɤ «ɨɛɨɫɧɨɜɚɧɢɸ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ 

ɨɛɴɟɦɚ ɈȾɍ» ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɨɜɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ 

(MSE). Ɇɟɬɨɞɨɥɨɝɢɹ MSE ɧɚɱɚɥɚ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɜ ɤɨɧɰɟ 90-ɯ ɝɝ. ɩɪɨɲɥɨɝɨ 

ɫɬɨɥɟɬɢɹ, ɩɨɷɬɨɦɭ ɜ ɧɟɣ ɧɚɲɥɢ ɨɬɪɚɠɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɩɪɟɞɨɫɬɨɪɨɠɧɨɝɨ ɩɨɞɯɨɞɚ, 

ɤɚɫɚɸɳɢɟɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ ɜ ɹɜɧɨɦ ɜɢɞɟ ɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɩɚɫɚ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ MSE 
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ɭɠɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 

ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɢɢ ɜɟɥɢɱɢɧɵ ɝɨɞɨɜɨɝɨ ɭɥɨɜɚ.  

ɂɞɟɹ MSE ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɟɡɭɥɶɬɚɬ, ɩɨɥɭɱɟɧɧɵɣ ɫ ɩɨɦɨɳɶɸ 

ɨɞɧɨɣ ɦɨɞɟɥɢ, ɜɩɨɥɧɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɨɲɢɛɨɱɧɵɦ, ɩɨɷɬɨɦɭ ɩɪɨɰɟɞɭɪɭ 

ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɞɥɹ 

ɜɫɟɯ ɩɪɚɜɞɨɩɨɞɨɛɧɵɯ ɝɢɩɨɬɟɡ, ɤɚɫɚɸɳɢɯɫɹ ɫɨɫɬɨɹɧɢɹ ɡɚɩɚɫɚ, ɟɝɨ ɞɢɧɚɦɢɤɢ ɢ 

ɨɫɧɨɜɧɵɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɨɬɪɚɠɚɸɬ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɢɡɭɱɟɧɧɨɫɬɢ 

ɡɚɩɚɫɚ, ɚ ɬɚɤɠɟ ɩɪɢɟɦɥɟɦɵɟ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɥɭɱɚɹ ɜɚɪɢɚɧɬɵ ɫɬɪɚɬɟɝɢɢ 

ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ. ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɰɟɞɭɪɵ – ɜɵɹɜɥɟɧɢɟ ɫɬɪɚɬɟɝɢɢ, ɧɚɢɛɨɥɟɟ 

ɭɫɬɨɣɱɢɜɨɣ ɤ ɨɫɧɨɜɧɵɦ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɹɦ. 

ȼ ɬɪɚɞɢɰɢɨɧɧɨɦ ɩɨɞɯɨɞɟ ɨɩɬɢɦɚɥɶɧɚɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɰɟɥɢ 

ɭɩɪɚɜɥɟɧɢɹ, ɚ ɩɨɬɨɦɭ ɟɞɢɧɫɬɜɟɧɧɚɹ, ɨɰɟɧɤɚ ɈȾɍ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ c 

ɩɨɦɨɳɶɸ ɟɞɢɧɫɬɜɟɧɧɨɣ ɦɨɞɟɥɢ. ɉɨɧɹɬɧɨ, ɨɞɧɚɤɨ, ɱɬɨ ɢɡ-ɡɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɫɥɭɱɚɣɧɵɯ ɨɲɢɛɨɤ, ɥɸɛɵɟ ɨɰɟɧɤɢ ɛɭɞɭɬ ɞɨɫɬɚɬɨɱɧɨ ɭɫɥɨɜɧɵɦɢ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɝɭɬ ɧɟ ɩɪɢɜɟɫɬɢ ɤ ɠɟɥɚɟɦɨɦɭ ɪɟɡɭɥɶɬɚɬɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ 

ɩɪɚɤɬɢɤɟ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɡɚɩɚɫɚɦɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɯɨɞɢɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɭɱɢɬɵɜɚɬɶ ɧɟ ɨɞɧɭ, ɚ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ, ɱɚɫɬɨ ɧɟɫɨɜɦɟɫɬɢɦɵɯ ɰɟɥɟɣ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɩɪɢɧɹɬɶ ɨɛɨɫɧɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ ɩɨ 

ɭɩɪɚɜɥɟɧɢɸ ɡɚɩɚɫɚɦɢ ɞɚɠɟ ɜ ɭɫɥɨɜɢɹɯ ɡɧɚɱɢɬɟɥɶɧɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɛɵɥ 

ɩɪɟɞɥɨɠɟɧ ɩɨɞɯɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɜ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɥɧɨɣ ɦɟɪɟ ɭɱɢɬɵɜɚɟɬ ɜɫɟ ɜɢɞɵ ɜɨɡɦɨɠɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢ 

ɜɦɟɫɬɨ ɤɨɧɤɪɟɬɧɨɣ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɴɟɦɭ ɈȾɍ ɩɪɟɞɥɚɝɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 

ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɫɧɨɜɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɦɩɪɨɦɢɫɫɧɨɝɨ ɪɟɲɟɧɢɹ ɫ ɭɱɚɫɬɢɟɦ 

ɧɟ ɬɨɥɶɤɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɧɚɭɤɢ, ɧɨ ɢ ɜɫɟɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ. ɉɨɞɯɨɞ 

ɜɤɥɸɱɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɧɚɛɨɪɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ, ɫɩɟɰɢɮɢɤɚɰɢɹ ɤɨɬɨɪɵɯ 

ɨɯɜɚɬɵɜɚɟɬ ɥɸɛɵɟ ɩɪɚɜɞɨɩɨɞɨɛɧɵɟ ɝɢɩɨɬɟɡɵ ɜ ɨɬɧɨɲɟɧɢɢ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɞɢɧɚɦɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɡɚɩɚɫɚ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɛɨɪɚ ɞɨɥɝɨɫɪɨɱɧɵɯ ɰɟɥɟɣ, 

ɫɬɪɚɬɟɝɢɣ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ, ɢ ɨɰɟɧɤɭ ɦɟɬɨɞɚɦɢ 
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ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɤɨɦɛɢɧɚɰɢɣ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ - ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ (ɜɟɥɢɱɢɧɵ ɩɪɨɝɧɨɡɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, 

ɧɚ ɤɨɬɨɪɨɦ ɢɦɢɬɢɪɭɟɬɫɹ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɫɨɛɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɨɩɭɥɹɰɢɢ).  

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɬɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɭɫɬɨɣɱɢɜɵɟ ɤ 

ɫɥɭɱɚɣɧɵɦ ɨɲɢɛɤɚɦ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɭɱɢɬɵɜɚɟɬ ɤɚɤ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɩɚɫɚ, ɬɚɤ ɢ ɢɧɬɟɪɟɫɵ ɪɚɡɥɢɱɧɵɯ 

ɝɪɭɩɩ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɪɟɫɭɪɫɨɜ. 

Ⱦɢɚɝɧɨɫɬɢɤɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɤɚɤ ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ ɷɬɚɩ 

ɩɪɨɰɟɞɭɪɵ ɨɛɨɫɧɨɜɚɧɢɹ ɈȾɍ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɪɚɡɥɢɱɧɵɟ ɩɪɢɟɦɵ, ɬɚɤ ɢɥɢ ɢɧɚɱɟ 

ɫɜɹɡɚɧɧɵɟ ɫ ɢɦɢɬɚɰɢɨɧɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɢɯ ɱɢɫɥɨ ɜɯɨɞɢɬ 

ɪɢɫɤ-ɚɧɚɥɢɡ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ ɜɟɪɨɹɬɧɨɫɬɢ (ɪɢɫɤɢ) ɧɟɝɚɬɢɜɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ/ɢɥɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ. ɇɚɩɪɢɦɟɪ, ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 

ɩɪɨɝɧɨɡɧɚɹ ɜɟɥɢɱɢɧɚ ɛɢɨɦɚɫɫɵ ɡɚɩɚɫɚ (ɧɟɪɟɫɬɨɜɚɹ ɢɥɢ ɩɪɨɦɵɫɥɨɜɚɹ) ɭɩɚɞɟɬ 

ɧɢɠɟ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɢɥɢ ɱɬɨ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɭɥɨɜ ɨɩɭɫɬɢɬɫɹ ɧɢɠɟ 

ɭɪɨɜɧɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɦɵɫɥɚ. 

ɇɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɪɢɫɤɚ ɫɬɚɬɢɫɬɢɤɚ ɝɟɧɟɪɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɦɟɬɨɞɨɦ Ɇɨɧɬɟ-Ʉɚɪɥɨ) ɜɫɟɣ 

ɩɪɨɰɟɞɭɪɵ ɭɩɪɚɜɥɟɧɢɹ ɜɩɥɨɬɶ ɞɨ ɨɰɟɧɤɢ ɈȾɍ ɢ ɟɝɨ ɨɠɢɞɚɟɦɨɣ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɦɵɫɥɨɦ. ɉɪɨɝɧɨɡɧɵɣ ɝɨɪɢɡɨɧɬ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɢɫɤ-ɚɧɚɥɢɡɚ ɡɚɜɢɫɢɬ ɨɬ 

ɫɪɟɞɧɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɨɛɴɟɤɬɚ ɩɪɨɦɵɫɥɚ, ɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 5 ɥɟɬ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɢɫɤ-ɚɧɚɥɢɡɚ ɭɱɢɬɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ 

ɢɫɬɨɱɧɢɤɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɤɚɡɚɬɶɫɹ ɧɚ ɤɨɧɟɱɧɵɯ 

ɪɟɡɭɥɶɬɚɬɚɯ: ɨɲɢɛɤɢ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ (ɨɲɢɛɤɢ ɜɵɛɨɪɤɢ, ɨɲɢɛɤɢ ɢɡɦɟɪɟɧɢɹ), 

ɨɲɢɛɤɢ ɦɨɞɟɥɢ (ɨɲɢɛɤɢ ɫɩɟɰɢɮɢɤɚɰɢɢ ɦɨɞɟɥɢ, ɨɲɢɛɤɢ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ 

ɦɨɞɟɥɢ), ɨɲɢɛɤɢ ɩɪɨɰɟɫɫɚ (ɧɟɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɫɥɭɱɚɣɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɪɟɚɥɶɧɨɣ 

ɞɢɧɚɦɢɤɢ ɡɚɩɚɫɚ ɨɬ ɫɦɨɞɟɥɢɪɨɜɚɧɧɨɣ) ɢ, ɧɚɤɨɧɟɰ, ɨɲɢɛɤɢ ɢɫɩɨɥɧɟɧɢɹ (ɨɲɢɛɤɢ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɮɚɤɬɢɱɟɫɤɨɝɨ ɭɥɨɜɚ ɨɬ ɜɟɥɢɱɢɧɵ ɈȾɍ). ȿɫɥɢ 

ɪɟɡɭɥɶɬɚɬɵ ɪɢɫɤ-ɚɧɚɥɢɡɚ ɨɤɚɡɚɥɢɫɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ (ɪɢɫɤ ɩɪɟɜɵɫɢɥ 
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ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɜɟɥɢɱɢɧɭ), ɬɨ ɜ ɩɪɚɜɢɥɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ ɜɧɨɫɹɬɫɹ ɤɨɪɪɟɤɬɢɜɵ ɢ ɩɪɨɰɟɞɭɪɚ ɨɰɟɧɤɢ ɈȾɍ, ɚ 

ɬɚɤɠɟ ɞɢɚɝɧɨɫɬɢɤɢ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢɧɹɬɨɣ ɫɬɪɚɬɟɝɢɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ 

ɩɨɜɬɨɪɹɸɬɫɹ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ. ɇɚɩɪɢɦɟɪ, ɰɟɥɟɜɨɣ ɨɪɢɟɧɬɢɪ ɩɨ ɩɪɨɦɵɫɥɨɜɨɣ 

ɫɦɟɪɬɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɟɨɪɟɬɢɱɟɫɤɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 

ɡɚɩɚɫɚ (FMSY), ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɳɚɞɹɳɢɣ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɨɪɢɟɧɬɢɪ F0.1  < FMSY. 

ɉɪɨɰɟɫɫ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɉɊɉ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɩɨɥɭɱɟɧ 

ɜɚɪɢɚɧɬ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɥɭɱɲɟɟ ɩɪɢɛɥɢɠɟɧɢɟ ɤ 

ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ (ɞɨɥɝɨɫɪɨɱɧɨɣ) ɰɟɥɢ ɩɪɨɦɵɫɥɚ (ɨɛɵɱɧɨ ɦɚɤɫɢɦɢɡɚɰɢɢ ɩɪɢɛɵɥɢ 

ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ) ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɩɚɫɚ. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ – ɩɟɪɜɨɟ ɨɬɟɱɟɫɬɜɟɧɧɨɟ ɩɨɫɨɛɢɟ, ɜ ɤɨɬɨɪɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɧɟ ɬɨɥɶɤɨ ɨ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɦɨɞɟɥɹɯ ɢ ɦɟɬɨɞɚɯ 

ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ, ɧɨ ɢ ɨ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜɚɯ ɞɥɹ ɢɯ 

ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ. ɂ ɯɨɬɹ Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɧɟ ɪɟɲɚɸɬ ɜɫɟɯ 

ɩɪɨɛɥɟɦ ɨɰɟɧɤɢ ɨɛɳɟɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɥɨɜɚ, ɨɧɢ ɫɨɡɞɚɸɬ ɩɨɬɟɧɰɢɚɥɶɧɵɦ 

ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɭɫɥɨɜɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɧɚ 

ɩɪɚɤɬɢɤɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ, ɱɬɨ, 

ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ ɢ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɫɵɪɶɟɜɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ.   
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ɉɊɂɅɈɀȿɇɂȿ 1 
ɤ Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ  

 

 

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ  
ɜɢɞɨɜ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɞɚɥɶɧɟɜɨɫɬɨɱɧɵɯ ɥɨɫɨɫɟɣ, ɤɪɚɛɨɜ ɢ ɤɪɚɛɨɢɞɨɜ 

 

№ 

ɩ/ɩ 

Ɋɚɣɨɧ ɩɪɨɦɵɫɥɚ (ɩɨɞɪɚɣɨɧ, ɡɨɧɚ, ɩɨɞɡɨɧɚɠ, 
ɜɨɞɧɵɣ ɨɛɴɟɤɬ) ɇɚɡɜɚɧɢɟ ɡɚɩɚɫɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟ-

ɧɢɹ 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɛɚɡɨɜɚɹ ɦɨɞɟɥɶ 
(ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ)* 

Ɇɢɧɬɚɣ (Theragra chalcogramma) 
1. ɋɟɜɟɪɨ-Ɉɯɨɬɨɦɨɪɫɤɚɹ ɩɨɞɡɨɧɚ  

ɋɟɜɟɪɨɨɯɨɬɨɦɨɪɫɤɢɣ I 

TISVPA [ȼɚɫɢɥɶɟɜ, 2005], 
ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009], ɄȺɎɄȺ 
[Ɇɢɯɟɟɜ, 2015], ɉɄ XSA ɜ ɉɉɉ 

VPA 95 ɢ ɜ FLR (2007) 

2. Ɂɚɩɚɞɧɨ-Ʉɚɦɱɚɬɫɤɚɹ ɩɨɞɡɨɧɚ 

3. Ʉɚɦɱɚɬɫɤɨ-Ʉɭɪɢɥɶɫɤɚɹ ɩɨɞɡɨɧɚ 

4. ɑɭɤɨɬɫɤɚɹ ɡɨɧɚ  ȼɨɫɬɨɱɧɨɛɟɪɢɧɝɨɜɨɦɨɪɫɤɢɣ I 
5. Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɚɹ ɡɨɧɚ (ɤ ɜɨɫɬ. ɨɬ 174° ɜ.ɞ.) 
6. Ʉɚɪɚɝɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ɂɚɩɚɞɧɨɛɟɪɢɧɝɨɜɨɦɨɪɫɤɢɣ I 
7. Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɚɹ ɡɨɧɚ (ɤ ɡɚɩ. ɨɬ 174° ɜ.ɞ.) 
8. ȼɨɫɬɨɱɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ ȼɨɫɬɨɱɧɨɫɚɯɚɥɢɧɫɤɢɣ I 

9. ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɚɹ ɩɨɞɡɨɧɚ  ȼɨɫɬɨɱɧɨɤɚɦɱɚɬɫɤɢɣ I 
10. ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ 

11. ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɢɣ I 

12. ɉɨɞɡɨɧɚ ɉɪɢɦɨɪɶɟ əɩɨɧɨɦɨɪɫɤɢɣ III DLMtool [Carruthers, Hordyk, 
2016], fishmethods [Nelson, 2017] 13. Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ɂɚɩɚɞɧɨɫɚɯɚɥɢɧɫɤɢɣ III 

ɉɚɥɬɭɫ ɛɟɥɨɤɨɪɵɣ (Hippoglossus stenolepis) 

14.  ɋɟɜɟɪɨ-Ɉɯɨɬɨɦɨɪɫɤɚɹ ɩɨɞɡɨɧɚ ɋɟɜɟɪɨ-Ɉɯɨɬɨɦɨɪɫɤɨɣ ɩɨɞɡɨɧɵ I 

TISVPA[ȼɚɫɢɥɶɟɜ, 2005], 
ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009], ɄȺɎɄȺ 
[Ɇɢɯɟɟɜ, 2015], ɉɄ XSA ɜ ɉɉɉ 

VPA 95 ɢ ɜ FLR (2007) 
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№ 

ɩ/ɩ 

Ɋɚɣɨɧ ɩɪɨɦɵɫɥɚ (ɩɨɞɪɚɣɨɧ, ɡɨɧɚ, ɩɨɞɡɨɧɚɠ, 
ɜɨɞɧɵɣ ɨɛɴɟɤɬ) ɇɚɡɜɚɧɢɟ ɡɚɩɚɫɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟ-

ɧɢɹ 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɛɚɡɨɜɚɹ ɦɨɞɟɥɶ 
(ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ)* 

15. Ɂɚɩɚɞɧɨ-Ʉɚɦɱɚɬɫɤɚɹ ɩɨɞɡɨɧɚ  Ɂɚɩɚɞɧɨ-Ʉɚɦɱɚɬɫɤɢɣ II ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Combi 
4.0 [Ȼɚɛɚɹɧ ɢ ɞɪ., 2017], 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ASPIC 
(2015) 

16. Ʉɚɦɱɚɬɫɤɨ-Ʉɭɪɢɥɶɫɤɚɹ ɩɨɞɡɨɧɚ 

17. ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɚɹ ɩɨɞɡɨɧɚ ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɨɣ ɩɨɞɡɨɧɵ II 

18. Ʉɚɪɚɝɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ʉɚɪɚɝɢɧɫɤɨɣ ɡɨɧɵ II 

19. Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɚɹ ɡɨɧɚ Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɨɣ ɡɨɧɵ II 

20. ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ III 
DLMtool (Carruthers, Hordyk, 

2016), fishmethods [Nelson, 2017] 
21. ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ III 

22. ȼɨɫɬɨɱɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ ȼɨɫɬɨɱɧɨ-ɋɚɯɚɥɢɧɫɤɨɣ ɩɨɞɡɨɧɵ III 

ɉɚɥɬɭɫ ɱɟɪɧɵɣ (Reinhardtius hippoglossoides) 

23. 
Ʉɚɦɱɚɬɫɤɨ-Ʉɭɪɢɥɶɫɤɚɹ, Ɂɚɩɚɞɧɨ-Ʉɚɦɱɚɬɫɤɚɹ  ɢ 
ɋɟɜɟɪɨ-Ɉɯɨɬɨɦɨɪɫɤɚɹ ɩɨɞɡɨɧɵ 

Ɉɯɨɬɨɦɨɪɫɤɢɣ I 

TISVPA [ȼɚɫɢɥɶɟɜ, 2005], 
ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009], ɄȺɎɄȺ 
[Ɇɢɯɟɟɜ, 2015], ɉɄ XSA ɜ ɉɉɉ 

VPA 95 ɢ ɜ FLR (2007) 

26. ȼɨɫɬɨɱɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ ȼɨɫɬɨɱɧɨ-ɋɚɯɚɥɢɧɫɤɨɣ ɩɨɞɡɨɧɵ II ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Combi 
4.0 [Ȼɚɛɚɹɧ ɢ ɞɪ., 2017], 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ASPIC 
(2015) 

27. Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɚɹ ɡɨɧɚ Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɨɣ ɡɨɧɵ II 

28. ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɚɹ ɩɨɞɡɨɧɚ ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɨɣ ɩɨɞɡɨɧɵ III 
DLMtool [Carruthers, Hordyk, 

2016], fishmethods [Nelson, 2017] 
29. Ʉɚɪɚɝɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ʉɚɪɚɝɢɧɫɤɨɣ ɩɨɞɡɨɧɵ III 

30. ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ III 

ɋɟɥɶɞɶ ɬɢɯɨɨɤɟɚɧɫɤɚɹ (Clupea pallasii) 

31. Ʉɚɪɚɝɢɧɫɤɚɹ ɩɨɞɡɨɧɚ  Ʉɨɪɮɨ-ɤɚɪɚɝɢɧɫɤɢɣ I 
TISVPA [ȼɚɫɢɥɶɟɜ, 2005], 

ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009], ɄȺɎɄȺ 
[Ɇɢɯɟɟɜ, 2015], ɉɄ XSA ɜ ɉɉɉ 

VPA 95 ɢ ɜ FLR (2007) 

32. Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɚɹ ɡɨɧɚ (ɤ ɡɚɩ. ɨɬ 174° ɜ.ɞ.) 

33. ɋɟɜɟɪɨ-Ɉɯɨɬɨɦɨɪɫɤɚɹ ɩɨɞɡɨɧɚ  Ɉɯɨɬɫɤɢɣ I 
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№ 

ɩ/ɩ 

Ɋɚɣɨɧ ɩɪɨɦɵɫɥɚ (ɩɨɞɪɚɣɨɧ, ɡɨɧɚ, ɩɨɞɡɨɧɚɠ, 
ɜɨɞɧɵɣ ɨɛɴɟɤɬ) ɇɚɡɜɚɧɢɟ ɡɚɩɚɫɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟ-

ɧɢɹ 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɛɚɡɨɜɚɹ ɦɨɞɟɥɶ 
(ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ)* 

34. Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ⱦɟɤɚɫɬɪɢɧɫɤɢɣ III 

DLMtool [Carruthers, Hordyk, 
2016], fishmethods [Nelson, 2017] 

35. Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ ɋɚɯɚɥɢɧɨ-ɯɨɤɤɚɣɞɫɤɢɣ III 

36. ɉɨɞɡɨɧɚ ɉɪɢɦɨɪɶɟ 
Ɂɚɥɢɜɚ ɉɟɬɪɚ ȼɟɥɢɤɨɝɨ, ɫɟɜ. ɉɪɢɦɨɪɶɹ ɢ 
Ɍɚɬɚɪɫɤɨɝɨ ɩɪɨɥɢɜɚ 

III 

Ɍɪɟɫɤɚ ɬɢɯɨɨɤɟɚɧɫɤɚɹ (Gadus macrocephalus) 

37. ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɚɹ ɩɨɞɡɨɧɚ ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɨɣ ɩɨɞɡɨɧɵ I 

 
TISVPA [ȼɚɫɢɥɶɟɜ, 2005], 

ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009], ɄȺɎɄȺ 
[Ɇɢɯɟɟɜ, 2015], ɉɄ XSA ɜ ɉɉɉ 

VPA 95 ɢ ɜ FLR (2007) 

38. ɑɭɤɨɬɫɤɚɹ ɡɨɧɚ Ɂɚɩɚɞɧɨ-ɛɟɪɢɧɝɨɜɨɦɨɪɫɤɢɣ (ɚɧɚɞɵɪɫɤɨ-
ɧɚɜɚɪɢɧɫɤɢɣ) I 

39. Ɂɚɩɚɞɧɨ-Ȼɟɪɢɧɝɨɜɨɦɨɪɫɤɚɹ ɡɨɧɚ 

40. Ʉɚɪɚɝɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ʉɚɪɚɝɢɧɫɤɢɣ I 

41. Ʉɚɦɱɚɬɫɤɨ-Ʉɭɪɢɥɶɫɤɚɹ ɩɨɞɡɨɧɚ Ʉɚɦɱɚɬɫɤɨ-Ʉɭɪɢɥɶɫɤɨɣ ɢ Ɂɚɩɚɞɧɨ-
Ʉɚɦɱɚɬɫɤɨɣ ɩɨɞɡɨɧ 

I 
42. Ɂɚɩɚɞɧɨ-Ʉɚɦɱɚɬɫɤɚɹ ɩɨɞɡɨɧɚ 

43. Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɨɣ ɩɨɞɡɨɧɵ I 

44. ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ I 

45. ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ I 

46. ɉɨɞɡɨɧɚ ɉɪɢɦɨɪɶɟ ɉɨɞɡɨɧɵ ɉɪɢɦɨɪɶɹ III 
DLMtool [Carruthers, Hordyk, 

2016], fishmethods [Nelson, 2017] 

Ɉɫɟɬɪ ɫɢɛɢɪɫɤɢɣ (Acipenser baerii) 

47. Ɋɟɤɚ Ʌɟɧɚ  III 
DLMtool [Carruthers, Hordyk, 

2016], fishmethods [Nelson, 2017] 

ɋɬɟɪɥɹɞɶ (Acipenser ruthenus) 

48. 
Ɋɟɤɚ ɋɟɜɟɪɧɚɹ Ⱦɜɢɧɚ ɜ ɩɪɟɞɟɥɚɯ Ⱥɪɯɚɧɝɟɥɶɫɤɨɣ 
ɨɛɥɚɫɬɢ 

 III 

DLMtool [Carruthers, Hordyk, 
2016], fishmethods [Nelson, 2017] 

49. Ɋɟɤɚ Ɉɛɶ ɜ ɩɪɟɞɟɥɚɯ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ  III 

50. Ɋɟɤɚ Ɉɛɶ ɜ ɩɪɟɞɟɥɚɯ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ  III 

51. Ɋɟɤɚ ɂɪɬɵɲ ɜ ɩɪɟɞɟɥɚɯ Ɉɦɫɤɨɣ ɨɛɥɚɫɬɢ  III 
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№ 

ɩ/ɩ 

Ɋɚɣɨɧ ɩɪɨɦɵɫɥɚ (ɩɨɞɪɚɣɨɧ, ɡɨɧɚ, ɩɨɞɡɨɧɚɠ, 
ɜɨɞɧɵɣ ɨɛɴɟɤɬ) ɇɚɡɜɚɧɢɟ ɡɚɩɚɫɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟ-

ɧɢɹ 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɛɚɡɨɜɚɹ ɦɨɞɟɥɶ 
(ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ)* 

52. Ɋɟɤɚ ɂɪɬɵɲ ɜ ɩɪɟɞɟɥɚɯ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ  III 

53. Ɋɟɤɚ ɑɭɥɵɦ ɜ ɩɪɟɞɟɥɚɯ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ  III 

54. Ɋɟɤɚ ȼɨɥɝɚ  ɜ ɩɪɟɞɟɥɚɯ Ⱥɫɬɪɚɯɚɧɫɤɨɣ ɨɛɥɚɫɬɢ  III 

55.  Ʉɭɣɛɵɲɟɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ  III 

56.  ɇɢɠɧɟɤɚɦɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ  III 

Кɚɥɶɦɚɪ ɤɨɦɚɧɞɨɪɫɤɢɣ (Berryteuthis magister) 

57. ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɋɟɜɟɪɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ II 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Combi 
4.0 [Ȼɚɛɚɹɧ ɢ ɞɪ., 2017], 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ASPIC 
(2015) 

58. ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɚɹ ɩɨɞɡɨɧɚ ɉɟɬɪɨɩɚɜɥɨɜɫɤɨ-Ʉɨɦɚɧɞɨɪɫɤɨɣ ɩɨɞɡɨɧɵ III DLMtool [Carruthers, Hordyk, 
2016], fishmethods [Nelson, 2017] 59. ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ III 

Ɍɪɭɛɚɱɢ (ɫɟɦɟɣɫɬɜɨ Buccinidae) 

60. ɋɟɜɟɪɨ-Ɉɯɨɬɨɦɨɪɫɤɚɹ ɩɨɞɡɨɧɚ ɋɟɜɟɪɨ-Ɉɯɨɬɨɦɨɪɫɤɨɣ ɩɨɞɡɨɧɵ II ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Combi 
4.0 [Ȼɚɛɚɹɧ ɢ ɞɪ., 2017], 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ASPIC 
(2015) 

61. ȼɨɫɬɨɱɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ ȼɨɫɬɨɱɧɨ-ɋɚɯɚɥɢɧɫɤɨɣ ɩɨɞɡɨɧɵ II 

62. ɉɨɞɡɨɧɚ ɉɪɢɦɨɪɶɟ (ɤ ɸɝɭ ɨɬ ɦ. Ɂɨɥɨɬɨɣ) ɉɨɞɡɨɧɵ ɉɪɢɦɨɪɶɟ ɤ ɸɝɭ ɨɬ ɦ. Ɂɨɥɨɬɨɣ II 

63. ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɚɹ ɡɨɧɚ ɘɠɧɨ-Ʉɭɪɢɥɶɫɤɨɣ ɡɨɧɵ III 

DLMtool [Carruthers, Hordyk, 
2016], fishmethods [Nelson, 2017] 

64. Ɂɚɩɚɞɧɨ-Ʉɚɦɱɚɬɫɤɚɹ ɩɨɞɡɨɧɚ Ɂɚɩɚɞɧɨ-Ʉɚɦɱɚɬɫɤɨɣ ɩɨɞɡɨɧɵ III 

65. Ʉɚɦɱɚɬɫɤɨ-Ʉɭɪɢɥɶɫɤɚɹ ɩɨɞɡɨɧɚ Ʉɚɦɱɚɬɫɤɨ-Ʉɭɪɢɥɶɫɤɨɣ ɩɨɞɡɨɧɵ III 

66. ɉɨɞɡɨɧɚ ɉɪɢɦɨɪɶɟ (ɫɟɜɟɪɧɟɟ ɦ. Ɂɨɥɨɬɨɣ) ɉɨɞɡɨɧɵ ɉɪɢɦɨɪɶɟ ɫɟɜɟɪɧɟɟ ɨɬ ɦ. 
Ɂɨɥɨɬɨɣ 

III 

67. Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɚɹ ɩɨɞɡɨɧɚ Ɂɚɩɚɞɧɨ-ɋɚɯɚɥɢɧɫɤɨɣ ɩɨɞɡɨɧɵ III 

*Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɞɟɥɟɣ-ɚɧɚɥɨɝɨɜ, ɩɪɨɲɟɞɲɢɯ ɚɩɪɨɛɚɰɢɸ ɜ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɢ ɩɪɨɮɢɥɶɧɵɯ ɜɟɞɨɦɫɬɜɚɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧ. 
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ɉɊɂɅɈɀȿɇɂȿ 2 
ɤ Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ  

 
 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɩɪɢɨɪɢɬɟɬɧɵɯ ɜɢɞɨɜ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ  

(ɨɫɟɬɪɨɜɵɟ ɜɢɞɵ ɪɵɛ) 
 

№ 

ɩ/ɩ 
Ƚɟɨɝɪɚɮɢɱɟɫɤɢɣ (ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ) ɪɚɣɨɧ ɩɪɨɦɵɫɥɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ 

Ȼɟɥɭɝɚ 

1. 
 ɘɠɧɵɣ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ  ɪɚɣɨɧ ȼɨɥɠɫɤɨ-Ʉɚɫɩɢɣɫɤɨɝɨ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ  ɛɚɫɫɟɣɧɚ (ȼɨɥɝɨ-Ʉɚɫɩɢɣɫɤɢɣ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɩɨɞɪɚɣɨɧ)* 

III 

ɉɪɨɝɧɨɡ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɩɭɫɤɭ ɦɨɥɨɞɢ 
ɢ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ. ɈȾɍ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ  
ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ ɰɟɥɹɯ 
ɚɤɜɚɤɭɥɶɬɭɪɵ ɫ ɭɱɟɬɨɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɥɢɦɢɬɚ ɜɵɥɨɜɚ. 

Кɚɥɭɝɚ 

2. 
 ɉɨɞɡɨɧɚ ɉɪɢɦɨɪɶɟ (12-ɦɢɥɶɧɚɹ ɩɪɢɛɪɟɠɧɚɹ ɡɨɧɚ ɜ ɩɪɟɞɟɥɚɯ 
ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ)* 

III 

Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɫɩɥɚɣɧ-ɚɩɩɪɨɤɫɢɦɚɰɢɢ (ɩɪɨɝɪɚɦɦɚ 
MapDesigner ɞɥɹ Windows); ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɚɦ 
ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ ɢ ɜ ɰɟɥɹɯ ɚɤɜɚɤɭɥɶɬɭɪɵ. 

Ɉɫɟɬɪ ɚɦɭɪɫɤɢɣ 

3. 
 ɉɨɞɡɨɧɚ ɉɪɢɦɨɪɶɟ  (12-ɦɢɥɶɧɚɹ ɩɪɢɛɪɟɠɧɚɹ ɡɨɧɚ ɜ ɩɪɟɞɟɥɚɯ 
ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ), ɪɟɤɚ Ⱥɦɭɪ* 

III 

Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɫɩɥɚɣɧ-ɚɩɩɪɨɤɫɢɦɚɰɢɢ  (ɩɪɨɝɪɚɦɦɚ 
MapDesigner ɞɥɹ Windows); ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɚɦ 
ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ  ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ ɢ  ɜ ɰɟɥɹɯ ɚɤɜɚɤɭɥɶɬɭɪɵ. 
 



302 
 

№ 

ɩ/ɩ 
Ƚɟɨɝɪɚɮɢɱɟɫɤɢɣ (ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ) ɪɚɣɨɧ ɩɪɨɦɵɫɥɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ 

Ɉɫɟɬɪ ɩɟɪɫɢɞɫɤɢɣ 

4. 

 ɘɠɧɵɣ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ  ɪɚɣɨɧ ȼɨɥɠɫɤɨ-Ʉɚɫɩɢɣɫɤɨɝɨ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ  ɛɚɫɫɟɣɧɚ (ȼɨɥɝɨ-Ʉɚɫɩɢɣɫɤɢɣ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɩɨɞɪɚɣɨɧ)* III 

Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɱɟɬɧɵɯ ɬɪɚɥɨɜɨ-ɫɟɬɧɵɯ 
ɫɴɟɦɨɤ; ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɚɦ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ. 
ɈȾɍ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ 
ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ 
ɰɟɥɹɯ ɚɤɜɚɤɭɥɶɬɭɪɵ ɫ ɭɱɟɬɨɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɥɢɦɢɬɚ ɜɵɥɨɜɚ. 

Ɉɫɟɬɪ ɪɭɫɫɤɢɣ 

5. 
 ɘɠɧɵɣ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ  ɪɚɣɨɧ ȼɨɥɠɫɤɨ-Ʉɚɫɩɢɣɫɤɨɝɨ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ  ɛɚɫɫɟɣɧɚ, ȼɨɥɝɨ-Ʉɚɫɩɢɣɫɤɢɣ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɩɨɞɪɚɣɨɧ* 

III 

Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɭɱɟɬɧɵɦɢ ɬɪɚɥɨɜɨ-ɫɟɬɧɵɦɢ ɫɴɟɦɤɚɦɢ, 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ  ɩɨ ɮɨɪɦɭɥɚɦ ɤɨɝɨɪɬɧɨɝɨ ɚɧɚɥɢɡɚ. ɈȾɍ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ 
ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ 
ɰɟɥɹɯ ɚɤɜɚɤɭɥɶɬɭɪɵ ɫ ɭɱɟɬɨɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɥɢɦɢɬɚ ɜɵɥɨɜɚ. 

6.  ɉɨɞɪɚɣɨɧ ɑɟɪɧɨɟ ɦɨɪɟ* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ ɰɟɥɹɯ ɚɤɜɚɤɭɥɶɬɭɪɵ. 

Ɉɫɟɬɪ ɫɢɛɢɪɫɤɢɣ 

7.  Ɋɟɤɚ Ʌɟɧɚ III 
Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɱɟɪɟɡ ɨɛɴɟɦ ɩɪɨɰɟɠɟɧɧɨɣ ɜɨɞɵ ɫ ɭɱɟɬɨɦ 
ɧɟɥɟɝɚɥɶɧɨɝɨ ɜɵɥɨɜɚ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ.  

8. Ɋɟɤɚ ɂɧɞɢɝɢɪɤɚ* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ.  ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ.  

9.  Ɋɟɤɚ Ʉɨɥɵɦɚ* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ. 

10.  Ɋɟɤɚ ȿɧɢɫɟɣ* III (ɢɥɢ I ) Ⱥɜɬɨɪɫɤɢɣ ɤɨɝɨɪɬɧɵɣ ɦɟɬɨɞ (ɧɟ ɬɟɫɬɢɪɨɜɚɧ). ɗɤɫɩɟɪɬɧɚɹ 
ɨɰɟɧɤɚ ɈȾɍ, ɫ 1998 ɝ. ɬɨɥɶɤɨ ɞɥɹ ɰɟɥɟɣ ɚɤɜɚɤɭɥɶɬɭɪɵ. 

11.  Ʉɪɚɫɧɨɹɪɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ* III Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ.  ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
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№ 

ɩ/ɩ 
Ƚɟɨɝɪɚɮɢɱɟɫɤɢɣ (ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ) ɪɚɣɨɧ ɩɪɨɦɵɫɥɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ. 

12.  Ɋɟɤɚ ɏɚɬɚɧɝɚ (ɩɪɢɬɨɤ ȿɧɢɫɟɹ)* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ.  ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ. 

13.  ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ.  ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ 
ɰɟɥɹɯ. 

ɋɟɜɪɸɝɚ 

14. 
 ɘɠɧɵɣ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ  ɪɚɣɨɧ ȼɨɥɠɫɤɨ-Ʉɚɫɩɢɣɫɤɨɝɨ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ  ɛɚɫɫɟɣɧɚ, ȼɨɥɝɨ-Ʉɚɫɩɢɣɫɤɢɣ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɩɨɞɪɚɣɨɧ* 

III 
 

ɉɪɨɝɧɨɡ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɵɩɭɫɤɭ 
ɦɨɥɨɞɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ. ɈȾɍ 
ɨɰɟɧɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ ɰɟɥɹɯ 
ɚɤɜɚɤɭɥɶɬɭɪɵ ɫ ɭɱɟɬɨɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɥɢɦɢɬɚ ɜɵɥɨɜɚ. 

15.  ɉɨɞɪɚɣɨɧ ɑɟɪɧɨɟ ɦɨɪɟ* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ ɰɟɥɹɯ ɚɤɜɚɤɭɥɶɬɭɪɵ. 

ɋɬɟɪɥɹɞɶ 

16. 
 Ɋɟɤɚ ɋɟɜɟɪɧɚɹ Ⱦɜɢɧɚ ɜ ɩɪɟɞɟɥɚɯ Ⱥɪɯɚɧɝɟɥɶɫɤɨɣ ɨɛɥɚɫɬɢ  

III 
Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɨɜɭɲɟɱɧɨɣ ɫɴɟɦɤɢ, ɦɟɬɨɞɨɦ 
ɩɥɨɳɚɞɟɣ. Ɉɰɟɧɤɚ ɈȾɍ ɫɨɫɬɚɜɥɹɟɬ 12,5 % ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɵɛ 
ɩɪɨɦɵɫɥɨɜɨɝɨ ɡɚɩɚɫɚ. 

17.  Ɋɟɤɚ ɋɟɜɟɪɧɚɹ Ⱦɜɢɧɚ ɜ ɩɪɟɞɟɥɚɯ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ, ɈȾɍ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ (ɬɨɥɶɤɨ ɤɚɤ 
ɩɪɢɥɨɜ). 

18.  Ɋɟɤɚ Ɉɛɶ ɜ ɩɪɟɞɟɥɚɯ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ III (ɢɥɢ I) 
ɉɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɪɫɤɢɣ ɤɨɝɨɪɬɧɵɣ ɦɟɬɨɞ (ɧɟ ɬɟɫɬɢɪɨɜɚɧ). 
ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ.    

19.  Ɋɟɤɚ Ɉɛɶ ɜ ɩɪɟɞɟɥɚɯ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ III (ɢɥɢ I) 
ɉɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɪɫɤɢɣ ɤɨɝɨɪɬɧɵɣ ɦɟɬɨɞ (ɧɟ ɬɟɫɬɢɪɨɜɚɧ). 
Ɉɰɟɧɤɚ ɈȾɍ ɩɪɢɪɚɜɧɢɜɚɟɬɫɹ ɝɨɞɨɜɨɦɭ ɩɪɢɪɨɫɬɭ ɛɢɨɦɚɫɫɵ, 
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№ 

ɩ/ɩ 
Ƚɟɨɝɪɚɮɢɱɟɫɤɢɣ (ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ) ɪɚɣɨɧ ɩɪɨɦɵɫɥɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ 
ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ 
ɰɟɥɹɯ ɚɤɜɚɤɭɥɶɬɭɪɵ. 

20.  Ɋɟɤɚ ɂɪɬɵɲ ɜ ɩɪɟɞɟɥɚɯ Ɉɦɫɤɨɣ ɨɛɥɚɫɬɢ III (ɢɥɢ I) 
ɉɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɪɫɤɢɣ ɤɨɝɨɪɬɧɵɣ ɦɟɬɨɞ (ɧɟ ɬɟɫɬɢɪɨɜɚɧ).  
ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ.  

21.  Ɋɟɤɚ ɂɪɬɵɲ ɜ ɩɪɟɞɟɥɚɯ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ III (ɢɥɢ I) 

ɉɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɪɫɤɢɣ ɤɨɝɨɪɬɧɵɣ ɦɟɬɨɞ (ɧɟ ɬɟɫɬɢɪɨɜɚɧ). 
Ɉɰɟɧɤɚ ɈȾɍ ɩɪɢɪɚɜɧɢɜɚɟɬɫɹ ɝɨɞɨɜɨɦɭ ɩɪɢɪɨɫɬɭ ɛɢɨɦɚɫɫɵ, 
ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ, ɚ ɬɚɤɠɟ ɜ ɰɟɥɹɯ 
ɚɤɜɚɤɭɥɶɬɭɪɵ. 

22.  Ɋɟɤɚ ɑɭɥɵɦ ɜ ɩɪɟɞɟɥɚɯ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ III 
ɂɧɞɟɤɫ ɡɚɩɚɫɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɬɟɧɞɟɧɰɢɢ ɢɡɦɟɧɟɧɢɣ ɭɥɨɜɚ 
ɧɚ ɤɨɧɬɪɨɥɶɧɨɟ ɩɪɨɦɵɫɥɨɜɨɟ ɭɫɢɥɢɟ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ.   

23.  Ɋɟɤɚ ȼɨɥɝɚ  ɜ ɩɪɟɞɟɥɚɯ Ⱥɫɬɪɚɯɚɧɫɤɨɣ ɨɛɥɚɫɬɢ III 

ɉɪɨɝɧɨɡ ɧɟɪɟɫɬɨɜɨɝɨ ɡɚɩɚɫɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ ɢ ɜɵɩɭɫɤɭ ɦɨɥɨɞɢ. ɈȾɍ ɧɚɯɨɞɢɬɫɹ 
ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

24.  Ʉɭɣɛɵɲɟɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ III 
Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɱɟɬɧɨɣ ɬɪɚɥɨɜɨɣ ɫɴɟɦɤɢ, 
ɦɟɬɨɞɨɦ ɩɥɨɳɚɞɟɣ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ.   

25.  ɇɢɠɧɟɤɚɦɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ III 
Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɱɟɬɧɨɣ ɬɪɚɥɨɜɨɣ ɫɴɟɦɤɢ, 
ɦɟɬɨɞɨɦ ɩɥɨɳɚɞɟɣ. ɈȾɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ Ɍɸɪɢɧɚ.  

26.  Ƚɨɪɶɤɨɜɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ* III 

ɉɪɨɝɧɨɡ ɡɚɩɚɫɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɩɪɨɦɵɫɥɨɜɨɝɨ ɜɨɡɜɪɚɬɚ ɢ ɜɵɩɭɫɤɭ ɦɨɥɨɞɢ. ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ. 

27.  ɑɟɛɨɤɫɚɪɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ* III 

Ɂɚɩɚɫ ɨɰɟɧɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɱɟɬɧɨɣ ɬɪɚɥɨɜɨɣ ɫɴɟɦɤɢ, 
ɦɟɬɨɞɨɦ ɩɥɨɳɚɞɟɣ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ 
ɰɟɥɹɯ. 



305 
 

№ 

ɩ/ɩ 
Ƚɟɨɝɪɚɮɢɱɟɫɤɢɣ (ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ) ɪɚɣɨɧ ɩɪɨɦɵɫɥɚ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ 

31.  Ɋɟɤɚ ȼɨɥɝɚ ɜ ɩɪɟɞɟɥɚɯ ȼɨɥɝɨɝɪɚɞɫɤɨɣ ɨɛɥ.* III 

Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ. 

32.  Ɋɟɤɚ ȿɧɢɫɟɣ*  III 
ɉɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɪɫɤɢɣ ɤɨɝɨɪɬɧɵɣ ɦɟɬɨɞ (ɧɟ ɬɟɫɬɢɪɨɜɚɧ).  
ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ, ɫ 1998 ɝ. ɬɨɥɶɤɨ ɞɥɹ ɰɟɥɟɣ 
ɚɤɜɚɤɭɥɶɬɭɪɵ. 

33.  Ʉɪɚɫɧɨɹɪɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ* III 
Ɂɚɩɚɫ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 
ɤɨɧɬɪɨɥɶɧɵɯ ɰɟɥɹɯ. 

34.  ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ* III 
ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɈȾɍ ɬɨɥɶɤɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɪɵɛɨɥɨɜɫɬɜɚ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ 
ɰɟɥɹɯ. 

 
* Ɇɨɪɚɬɨɪɢɣ ɧɚ ɩɪɨɦɵɫɟɥ. 
   



306 
 

 

ɉɊɂɅɈɀȿɇɂȿ 3 
ɤ Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ  

 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ȼȻɊ 

 

№ 

    ɩ/ɩ 
 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ 

 

Ⱥɞɪɟɫ ɫɟɬɟɜɨɝɨ ɪɟɫɭɪɫɚ 

1  TISVPA [ȼɚɫɢɥɶɟɜ, 2005] I http://www.vniro.ru/ru/programmno-
metodicheskoe-obespechenie 

2  ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009] I http://www.kamniro.ru/270120136 

3  ɄȺɎɄȺ [Ɇɢɯɟɟɜ, 2015] I http://fisheries-research.clockbyte.com/ 

4  ɉɄ XSA ɜ ɉɉɉ VPA 95 ɢ ɜ FLR 

[Kell et al., 2007] 
I https://cloud.mail.ru/public/5Zar/3Moyfkv8j 

5  Combi 4.0 [Ȼɚɛɚɹɧ ɢ ɞɪ., 2017] II 
http://www.vniro.ru/ru/programmno-

metodicheskoe-obespechenie 

6  ASPIC 7.04 [Prager, 2015] II http://www.mhprager.com/aspic.html  

7  DLMtool  

[Carruthers, Hordyk, 2016] 
III http://www.datalimitedtoolkit.org/download  

http://www.vniro.ru/ru/programmno-metodicheskoe-obespechenie
http://www.vniro.ru/ru/programmno-metodicheskoe-obespechenie
http://www.kamniro.ru/270120136
http://fisheries-research.clockbyte.com/
https://cloud.mail.ru/public/5Zar/3Moyfkv8j
http://www.vniro.ru/ru/programmno-metodicheskoe-obespechenie
http://www.vniro.ru/ru/programmno-metodicheskoe-obespechenie
http://www.mhprager.com/aspic.html
http://www.datalimitedtoolkit.org/download
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ɉɊɂɅɈɀȿɇɂȿ 4 
ɤ Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ  

 

Ɉɩɵɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɦɨɞɟɥɟɣ ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ȼȻɊ  
 

№ 

ɩ/ɩ 
 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 

ɍɪɨɜɟɧɶ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ 

 

Ɉɛɴɟɤɬɵ ɨɰɟɧɤɢ 

1  TISVPA [ȼɚɫɢɥɶɟɜ, 2005] I 

ɋɟɜɟɪɨ-ɜɨɫɬɨɱɧɚɹ ɚɪɤɬɢɱɟɫɤɚɹ ɬɪɟɫɤɚ; 
ɬɪɟɫɤɚ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ ɩɨɞɪɚɣɨɧɨɜ 25-32; 
ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɚɹ ɚɪɤɬɢɱɟɫɤɚɹ ɩɢɤɲɚ; 
ɧɨɪɜɟɠɫɤɚɹ ɜɟɫɟɧɧɟ-ɧɟɪɟɫɬɭɸɳɚɹ (ɚɬɥɚɧɬɢɱɟɫɤɨ-
ɫɤɚɧɞɢɧɚɜɫɤɚɹ) ɫɟɥɶɞɶ; 
ɩɭɬɚɫɫɭ ɢ ɫɤɭɦɛɪɢɹ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ Ⱥɬɥɚɧɬɢɤɢ; 
ɧɚɜɚɪɢɧɫɤɢɣ ɦɢɧɬɚɣ; 
ɜɨɫɬɨɱɧɨ-ɨɯɨɬɨɦɨɪɫɤɢɣ ɦɢɧɬɚɣ; 
ɨɦɭɥɶ ɨɡɟɪɚ Ȼɚɣɤɚɥ; 
ɱɢɥɢɣɫɤɚɹ ɫɬɚɜɪɢɞɚ; 
ɚɧɬɚɪɤɬɢɱɟɫɤɢɣ ɤɥɵɤɚɱ; 
ɫɟɜɪɸɝɚ ɪɟɤɢ Ⱥɦɭɪ; 
ɤɚɫɩɢɣɫɤɢɣ ɨɫɟɬɪɨɜɵɟ 

2  
 

ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009] 

 

I 
Ɂɚɩɚɞɧɨ-ɛɟɪɢɧɝɨɜɨɦɨɪɫɤɢɣ ɦɢɧɬɚɣ;  
ɜɨɫɬɨɱɧɨ-ɤɚɦɱɚɬɫɤɢɣ ɦɢɧɬɚɣ; 
ɫɟɜɟɪɨ-ɨɯɨɬɨɦɨɪɫɤɢɣ ɦɢɧɬɚɣ; 



308 
 

 

 

 

ɋɢɧɬɟɡ [ɂɥɶɢɧ, 2009] 

 

 

 

I 

ɤɚɦɱɚɬɫɤɨ-ɤɭɪɢɥɶɫɤɚɹ ɫɟɥɶɞɶ; 
ɤɚɪɚɝɢɧɫɤɚɹ ɬɪɟɫɤɚ;  
ɜɨɫɬɨɱɧɨ-ɤɚɦɱɚɬɫɤɚɹ ɬɪɟɫɤɚ; 
ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɚɹ ɬɪɟɫɤɚ; 
ɤɚɪɚɝɢɧɫɤɚɹ ɧɚɜɚɝɚ; 
ɡɚɩɚɞɧɨ-ɤɚɦɱɚɬɫɤɚɹ ɧɚɜɚɝɚ; 
ɤɚɪɚɝɢɧɫɤɢɟ ɤɚɦɛɚɥɵ (ɠɟɥɬɨɩɟɪɚɹ); 
ɜɨɫɬɨɱɧɨ-ɤɚɦɱɚɬɫɤɢɟ ɤɚɦɛɚɥɵ (ɞɜɭɯɥɢɧɟɣɧɚɹ); 
ɫɟɜɟɪɨ-ɨɯɨɬɨɦɨɪɫɤɢɣ ɱɟɪɧɵɣ ɩɚɥɬɭɫ;  
ɤɚɦɱɚɬɫɤɨ-ɤɭɪɢɥɶɫɤɚɹ ɫɟɜɟɪɧɚɹ  ɤɪɟɜɟɬɤɚ  

3  ɄȺɎɄȺ [Ɇɢɯɟɟɜ, 2015] I 

ȼɨɫɬɨɱɧɨ-ɫɚɯɚɥɢɧɫɤɢɣ ɦɢɧɬɚɣ; 
ɡɚɩɚɞɧɨ-ɫɚɯɚɥɢɧɫɤɢɣ ɦɢɧɬɚɣ;  
ɫɭɞɚɤ ɉɫɤɨɜɫɤɨ-ɑɭɞɫɤɨɝɨ ɨɡɟɪɚ; 
ɥɟɳ ɉɫɤɨɜɫɤɨ-ɑɭɞɫɤɨɝɨ ɨɡɟɪɚ; 
ɡɚɩɚɞɧɨ-ɫɚɯɚɥɢɧɫɤɚɹ ɬɪɟɫɤɚ 

4  
Combi 4.0 

[Ȼɚɛɚɹɧ ɢ ɞɪ., 2017] 
II 

Ɉɤɭɧɶ ɦɨɪɹ ɂɪɦɢɧɝɟɪɚ; 
ɱɟɪɧɵɣ ɩɚɥɬɭɫ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ; 
ɜɨɫɬɨɱɧɨ-ɫɚɯɚɥɢɧɫɤɢɣ ɱɟɪɧɵɣ ɩɚɥɬɭɫ;  
ɡɚɩɚɞɧɨ-ɛɟɪɢɧɝɨɜɨɦɨɪɫɤɢɣ ɱɟɪɧɵɣ ɩɚɥɬɭɫ; 
ɡɚɩɚɞɧɨ-ɛɟɪɢɧɝɨɜɨɦɨɪɫɤɢɣ ɛɟɥɨɤɨɪɵɣ ɩɚɥɬɭɫ; 
ɤɚɪɚɝɢɧɫɤɢɣ ɛɟɥɨɤɨɪɵɣ ɩɚɥɬɭɫ; 
ɩɟɬɪɨɩɚɜɥɨɜɫɤɨ-ɤɨɦɚɧɞɨɪɫɤɢɣ ɛɟɥɨɤɨɪɵɣ ɩɚɥɬɭɫ;  
ɡɚɩɚɞɧɨ-ɫɚɯɚɥɢɧɫɤɢɣ ɦɢɧɬɚɣ;  
ɜɨɫɬɨɱɧɨ-ɫɚɯɚɥɢɧɫɤɢɣ ɦɢɧɬɚɣ; 
ɫɚɣɪɚ ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɨɣ ɱɚɫɬɢ Ɍɢɯɨɝɨ ɨɤɟɚɧɚ 
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ɉɊɂɅɈɀȿɇɂȿ 5 
ɤ Ɇɟɬɨɞɢɱɟɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ  

 

ɋɩɢɫɨɤ ɚɛɛɪɟɜɢɚɬɭɪ, ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɜ ɬɟɤɫɬɟ 

AMD – (Absolute Median Deviation) – ɦɟɞɢɚɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ 
ɨɬɤɥɨɧɟɧɢɣ ɨɫɬɚɬɤɨɜ ɨɬ ɢɯ ɦɟɞɢɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ASPIC – (A Stock-Production Model Incorporating Covariates) – ɩɪɨɞɭɤɰɢɨɧɧɚɹ 

ɦɨɞɟɥɶ ɫ ɭɱɟɬɨɦ ɤɨɜɚɪɢɚɰɢɣ 

AvC – (Average Catch) – ɫɪɟɞɧɢɣ ɭɥɨɜ 

BK – (Beddington and Kirkwood life-history MP) – ɪɚɡɪɚɛɨɬɚɧɧɵɣ Ȼɟɞɞɢɧɝɬɨɧɨɦ 

ɢ Ʉɢɪɤɜɭɞɨɦ ɦɟɬɨɞ DLM, ɭɱɢɬɵɜɚɸɳɢɣ ɩɚɪɚɦɟɬɪɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 

CAGEAN – (Catch-at-AGE ANalysis) – ɚɧɚɥɢɡ ɭɥɨɜɨɜ ɩɨ ɜɨɡɪɚɫɬɚɦ 

CC – (Constant Catch) – ɩɨɫɬɨɹɧɧɵɣ ɭɥɨɜ 

CEFAS – (Centre for Environment, Fisheries and Aquaculture Science) – ɐɟɧɬɪ ɩɨ 

ɜɨɩɪɨɫɚɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɵɛɨɥɨɜɫɬɜɚ ɢ ɚɤɜɚɤɭɥɶɬɭɪɵ 

CPUE – (Catch Per Unit of Effort) – ɭɥɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɦɵɫɥɨɜɨɝɨ ɭɫɢɥɢɹ 

DB-SRA – (Depletion-Based Stock Reduction Analysis) – ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 

ɢɫɬɨɳɟɧɢɹ ɡɚɩɚɫɚ 

DCAC – (Depletion-ɋorrected Ⱥverage ɋatch) – ɦɟɬɨɞ ɨɰɟɧɤɢ ɫɪɟɞɧɟɝɨ 
ɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ ɭɥɨɜɚ c ɤɨɪɪɟɤɰɢɟɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɡɚɩɚɫɚ ɜ ɯɨɞɟ ɩɪɨɦɵɫɥɚ 

DD – (Delay-Difference stock assessment) – ɦɟɬɨɞ DLM, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɧɨɫɬɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɡɚɩɚɡɞɵɜɚɧɢɟɦ 

DFI – (Data Format Identifiers) – ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ ɞɨɩɭɫɬɢɦɵɯ ɮɨɪɦɚɬɨɜ ɞɚɧɧɵɯ 

DLM – (Data Limited Methods) – ɦɟɬɨɞɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɈȾɍ ɜ ɭɫɥɨɜɢɹɯ 
ɞɟɮɢɰɢɬɚ ɢɧɮɨɪɦɚɰɢɢ («ɧɟɦɨɞɟɥɶɧɵɟ» ɦɟɬɨɞɵ) 

FLR – (Fisheries Library for R) – ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɩɪɨɝɪɚɦɦ ɞɥɹ 
ɨɰɟɧɤɢ ɡɚɩɚɫɨɜ ɜ ɫɪɟɞɟ R 

GLM – (Generalized Linear Models) – ɨɛɨɛɳɟɧɧɵɟ ɥɢɧɟɣɧɵɟ ɦɨɞɟɥɢ 

HCR – (Harvest Control Rule) – ɫɦ. ɉɊɉ 
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IATTC – (Inter-American Tropical Tuna Commission) – Ɇɟɠɚɦɟɪɢɤɚɧɫɤɚɹ 

ɤɨɦɢɫɫɢɹ ɩɨ ɬɪɨɩɢɱɟɫɤɢɦ ɬɭɧɰɚɦ  

ICA – (Integrated Catch-at-Age) – ɢɧɬɟɝɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɭɥɨɜɨɜ ɩɨ ɜɨɡɪɚɫɬɚɦ 

ICCAT – (International Commission of Conservation Atlantic Tuna) – 

Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɦɢɫɫɢɹ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɚɬɥɚɧɬɢɱɟɫɤɢɯ ɬɭɧɰɨɜ  

ICSEAF – (International Commission for South-East Atlantic Fisheries) 

Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɦɢɫɫɢɹ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ Ⱥɬɥɚɧɬɢɤɟ 

LBSPR – (Length Based Spawning Potential Ratio) – ɦɟɬɨɞ DLM, ɩɨɡɜɨɥɹɸɳɢɣ 
ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ SPR ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɟ ɪɚɡɦɟɪɧɨɝɨ ɫɨɫɬɚɜɚ ɭɥɨɜɨɜ 

MP – (Management Procedure) – ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɨɦ 

MSC – (Marine Stewardship Council) Ɇɨɪɫɤɨɣ ɩɨɩɟɱɢɬɟɥɶɫɤɢɣ ɫɨɜɟɬ 

MSE – (Management Strategy Evaluation) – ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɚɬɟɝɢɢ 
ɭɩɪɚɜɥɟɧɢɹ 

MSY – (Maximum Sustainable Yield) – ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɫɬɨɣɱɢɜɵɣ ɭɥɨɜ 

NMFS – (National Marine Fisheries Service) – ɧɚɰɢɨɧɚɥɶɧɚɹ ɫɥɭɠɛɚ ɦɨɪɫɤɨɝɨ 
ɪɵɛɨɥɨɜɫɬɜɚ (ɋɒȺ) 

NOAA – (National Ocean and Atmosphere Administration) – ɇɚɰɢɨɧɚɥɶɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɨɤɟɚɧɢɱɟɫɤɢɯ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

OFL – (Overfishing Limit) – ɝɪɚɧɢɰɚ ɨɛɥɚɫɬɢ ɩɟɪɟɥɨɜɚ 

OM – (Operating Model) – ɨɩɟɪɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 

SBT – (Southern Bluefin Tuna) – ɬɢɯɨɨɤɟɚɧɫɤɢɣ ɫɢɧɟɩɟɪɵɣ ɬɭɧɟɰ, ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɤɚɱɟɫɬɜɟ ɤɨɞɢɮɢɤɚɬɨɪɚ ɨɞɧɨɝɨ ɢɡ ɦɟɬɨɞɨɜ DLM 

SPmod – (Surplus Production based catch-limit modifier) – ɦɨɞɢɮɢɤɚɬɨɪ ɜɟɥɢɱɢɧɵ 

ɈȾɍ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɚɧɚɥɢɡɟ ɞɢɧɚɦɢɤɢ ɩɪɢɛɚɜɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ 

SPMSY – (Surplus Production MSY) – ɦɟɬɨɞ ɨɰɟɧɤɢ MSY ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɞɢɧɚɦɢɤɢ ɩɪɢɛɚɜɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ 

SPR – (Spawning Potential Ratio) – ɨɬɧɨɲɟɧɢɟ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ 
ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɩɪɨɦɵɫɥɨɦ ɡɚɩɚɫɚ ɤ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ ɜ 
ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɦɵɫɥɚ 
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SS – (Sum of Squares) – ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ 

SSB – (Spawning Stock Biomass) – ɛɢɨɦɚɫɫɚ ɧɟɪɟɫɬɨɜɨɣ ɱɚɫɬɢ ɡɚɩɚɫɚ 

TAC – (Total Allowable Catch) – ɫɦ. ɈȾɍ 

TISVPA – (Triple Instantaneous Virtual Population Analysis) – ɪɨɛɚɫɬɧɵɣ ɦɟɬɨɞ 

ɚɧɚɥɢɡɚ ɜɢɪɬɭɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ ɫ ɬɪɟɯɮɚɤɬɨɪɧɵɦ ɫɟɩɚɪɚɛɟɥɶɧɵɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɝɨɞɨɜɨɣ ɩɪɨɦɵɫɥɨɜɨɣ ɭɛɵɥɢ 

VPA – (Virtual Population Analysis) – ɫɦ. ȼɉȺ 

XSA – (eXtended Survival Analysis) – ɪɚɫɲɢɪɟɧɧɵɣ ɚɧɚɥɢɡ ɜɵɠɢɜɚɧɢɹ 

YPR – (Yield Per Recruit) – ɚɧɚɥɢɡ ɭɥɨɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɨɩɨɥɧɟɧɢɹ 

YPR_ML – (Yield Per Recruit_Mean Length) – ɦɨɞɢɮɢɤɚɰɢɹ ɚɧɚɥɢɡɚ ɭɥɨɜɚ ɧɚ 
ɟɞɢɧɢɰɭ ɩɨɩɨɥɧɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɚɹ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɢɯ ɪɚɡɦɟɪɨɜ ɪɵɛ ɜ ɭɥɨɜɟ 

YPR_CC – (Yield Per Rectuit_Catch Curve) – ɦɨɞɢɮɢɤɚɰɢɹ ɚɧɚɥɢɡɚ ɭɥɨɜɚ ɧɚ 
ɟɞɢɧɢɰɭ ɩɨɩɨɥɧɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɚɹ ɮɨɪɦɭ ɤɪɢɜɨɣ ɭɥɨɜɚ 

ȼȻɊ – ɜɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ 

ȼɉȺ – ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɜɢɪɬɭɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ 

ȽȺ – ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ 

Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɢ – ɝɟɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɂɄȿɋ – Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɫɨɜɟɬ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɦɨɪɹ  

ɄȺ – ɤɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ 

ɄȺɎɄȺ – ɤɨɝɨɪɬɧɵɣ ɚɧɚɥɢɡ ɫ ɮɢɥɶɬɪɨɦ Ʉɚɥɦɚɧɚ 

ɆɄȿɋ – ɦɝɧɨɜɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɧɨɫɬɢ 

ɇȺɎɈ – Ɉɪɝɚɧɢɡɚɰɢɹ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ Ⱥɬɥɚɧɬɢɤɟ 

ɈȾɍ – ɨɛɳɢɣ ɞɨɩɭɫɬɢɦɵɣ ɭɥɨɜ 

ɈɆ – ɨɩɟɪɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 

ɈɈɉ – ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ 

ɈɋɆ – ɨɬɪɚɫɥɟɜɚɹ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ Ɋɨɫɪɵɛɨɥɨɜɫɬɜɚ  
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ɉɄ – ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 

ɉɉɉ – ɩɚɤɟɬ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ 

ɉɊɉ – ɩɪɚɜɢɥɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɦɵɫɥɚ 

ɊȽɆ – Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ ɩɨ ɦɟɬɨɞɨɥɨɝɢɢ ɨɰɟɧɤɢ ɫɵɪɶɟɜɨɣ ɛɚɡɵ 
ɪɵɛɨɥɨɜɫɬɜɚ 

ɎɄ – ɮɢɥɶɬɪ Ʉɚɥɦɚɧɚ 

Ɏɉ – ɮɭɧɤɰɢɹ ɩɨɬɟɪɶ 

 


