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ТЕОРИЯ И ПРАКТИКА ПРОЕКТИРОВАНИЯ

ȼɚɠɧɟɣɲɟɟ ɭɫɥɨɜɢɟ ɭɫɩɟɲɧɨɝɨ ɪɚɡɜɢɬɢɹ 
ɜɵɫɲɟɣ ɲɤɨɥɵ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ — ɪɚɡ-
ɪɚɛɨɬɤɚ ɧɨɜɵɯ ɭɱɟɛɧɵɯ ɤɭɪɫɨɜ ɢ ɩɪɨɝɪɚɦɦ, 

ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɩɨɞɝɨ-
ɬɨɜɢɬɶ ɧɨɜɨɟ ɩɨɤɨɥɟɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ 

ɢ ɢɧɠɟɧɟɪɨɜ. ɇɟ ɦɟɧɟɟ ɜɚɠɧɨ ɨɪɝɚɧɢɱɧɨ 
ɜɤɥɸɱɚɬɶ ɜ ɫɨɞɟɪɠɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 
ɞɢɫɰɢɩɥɢɧ ɞɨɫɬɢɠɟɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ.

ȼ ɩɪɟɞɢɫɥɨɜɢɢ ɤ ɡɧɚɦɟɧɢɬɵɦ Ɏɟɣɧ-

ɦɚɧɨɜɫɤɢɦ ɥɟɤɰɢɹɦ ɩɨ ɮɢɡɢɤɟ ɢɡɜɟɫɬɧɵɣ 

ɫɨɜɟɬɫɤɢɣ ɮɢɡɢɤ ə. ɋɦɨɪɨɞɢɧɫɤɢɣ ɩɢɫɚɥ: 
«ɉɨɢɫɤ ɧɨɜɵɯ ɩɭɬɟɣ ɜ ɩɪɟɩɨɞɚɜɚɧɢɢ ɜɫɟɝɞɚ 
ɛɵɥ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɧɚɭɤɢ. ɉɪɟɩɨɞɚɜɚɧɢɟ, 
ɫɥɟɞɭɹ ɪɚɡɜɢɬɢɸ ɧɚɭɤɢ, ɞɨɥɠɧɨ ɧɟɩɪɟɪɵɜɧɨ 
ɦɟɧɹɬɶ ɫɜɨɢ ɮɨɪɦɵ, ɥɨɦɚɬɶ ɬɪɚɞɢɰɢɢ, ɢɫɤɚɬɶ 
ɧɨɜɵɟ ɦɟɬɨɞɵ. Ɂɞɟɫɶ ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɬɨ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɜ ɧɚɭɤɟ ɜɫё ɜɪɟɦɹ ɩɪɨɢɫ-
ɯɨɞɢɬ ɩɪɨɰɟɫɫ ɫɜɨɟɨɛɪɚɡɧɨɝɨ ɭɩɪɨɳɟɧɢɹ, 
ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɬɨ ɢ ɤɪɚɬɤɨ ɢɡɥɨ-

ɠɢɬɶ ɬɨ, ɱɬɨ ɤɨɝɞɚ-ɬɨ ɩɨɬɪɟɛɨɜɚɥɨ ɦɧɨɝɨ ɥɟɬ 
ɪɚɛɨɬɵ»1.

ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɟ ɞɥɹ ɨɩɢɫɚɧɢɹ ɪɚɡ-
ɥɢɱɧɵɯ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɡɚɤɨɧɵ ɨɩɢɫɵɜɚɸɬ ɨɛɴɟɤɬɵ 

ɢɫɫɥɟɞɨɜɚɧɢɹ c ɩɨɦɨɳɶɸ ɭɫɪɟɞɧёɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɪɟɧɟɛɪɟɝɚɹ ɪɚɡɥɢɱɧɵɦɢ 

ɜɨɡɦɭɳɟɧɢɹɦɢ. ȼ ɬɟɯ ɠɟ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɫɥɨɠɧɨɟ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɟ ɩɨɜɟ-
ɞɟɧɢɟ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ, ɩɪɢɦɟɧɹɸɬɫɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ.

ɋɬɨɯɚɫɬɢɱɟɫɤɨɟ ɩɨɜɟɞɟɧɢɟ ɮɢɡɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟ ɬɨɥɶɤɨ 
ɫɥɭɱɚɣɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɟё ɩɚɪɚɦɟɬɪɨɜ, 
ɫɥɭɱɚɣɧɵɦɢ ɜɧɟɲɧɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ, ɧɨ 

1  Ɏɟɣɧɦɚɧ Ɋ., Ʌɟɣɬɨɧ Ɋ., ɋɷɧɞɫ Ɇ. Ɏɟɣɧɦɚɧɨɜɫɤɢɟ 
ɥɟɤɰɢɢ ɩɨ ɮɢɡɢɤɟ. Ɇ.: Ɇɢɪ, 1976. Ɍ. 1.

МОНИТОРИНГ — ОЧЕРЕДНОЕ  
ТЕРМИНОЛОГИЧЕСКОЕ  УВЛЕЧЕНИЕ
В  СФЕРЕ  ОБРАЗОВАНИЯ

          -

        -

   .

Владимир Дмитриевич Селютин,  заведующий кафедрой алгебры и математиче-
ских методов в экономике Орловского государственного университета, доктор педаго-
гических наук.

Виктор Николаевич Юшин,  профессор кафедры физики Академии Федеральной 
службы охраны Российской Федерации, кандидат педагогических наук



79

ОБРАЗОВАТЕЛЬНЫЕ ТЕХНОЛОГИИ. № 1/2012

ɢ ɪɚɡɜɢɬɢɟɦ ɜ ɫɢɫɬɟɦɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɧɟɭ-
ɫɬɨɣɱɢɜɨɫɬɟɣ. ɉɨɫɥɟɞɧɹɹ ɩɪɢɱɢɧɚ ɱɚɫɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧ-

ɧɨɝɨ ɯɚɨɫɚ.
ɍɤɚɡɚɧɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢɜɨɞɹɬ ɤ ɫɬɨɯɚ-

ɫɬɢɡɚɰɢɢ ɫɢɝɧɚɥɨɜ ɢ ɫɬɪɭɤɬɭɪ, ɯɚɪɚɤɬɟɪɢɡɭ-
ɸɳɢɯ ɩɨɜɟɞɟɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɜɥɟɤɚɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 
ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɩɨɞɯɨɞɵ.

ȼ ɨɫɧɨɜɟ ɬɚɤɢɯ ɩɨɞɯɨɞɨɜ ɥɟɠɚɬ ɦɟɬɨɞɵ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

ɢ ɮɭɧɤɰɢɣ. ɑɚɫɬɨ ɨɧɢ ɫɜɨɞɹɬɫɹ ɤ ɨɩɪɟɞɟɥɟ-
ɧɢɸ ɬɚɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɤɚɤ ɩɥɨɬɧɨɫɬɶ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɹ, ɦɨɦɟɧɬɵ ɜɵɫɨ-
ɤɢɯ ɩɨɪɹɞɤɨɜ, ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɮɭɧɤ-
ɰɢɢ, ɫɩɟɤɬɪɚɥɶɧɵɟ ɩɥɨɬɧɨɫɬɢ. ɉɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ ɷɥɟɦɟɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢ-

ɤɢ, ɜɤɥɸɱɚɸɳɢɟ ɬɟɨɪɢɸ ɜɵɛɨɪɨɤ, ɨɰɟɧɤɢ 

ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ, ɩɪɨɜɟɪɤɭ ɫɬɚɬɢ-

ɫɬɢɱɟɫɤɢɯ ɝɢɩɨɬɟɡ, ɫɩɨɫɨɛɵ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. ɍɤɚɡɚɧɧɵɟ 
ɦɟɬɨɞɵ ɢ ɩɨɞɯɨɞɵ ɫɬɚɥɢ ɬɪɚɞɢɰɢɨɧɧɵɦɢ. 

ɇɚɪɹɞɭ ɫ ɧɢɦɢ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɥɭɱɢɥɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɧɟɤɨɬɨɪɵɟ ɧɨɜɵɟ ɫɩɨɫɨ-
ɛɵ ɚɧɚɥɢɡɚ ɫɥɨɠɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɨɫɧɨɜɚɧɧɵɟ 
ɧɚ ɮɪɚɤɬɚɥɶɧɨɦ ɚɧɚɥɢɡɟ.

Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ 
ɜ ɬɨɦ, ɱɬɨ ɧɚɪɹɞɭ ɫ ɝɥɨɛɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚɦɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ (ɩɨɥɭɱɚ-
ɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɰɟ-
ɞɭɪɵ ɭɫɪɟɞɧɟɧɢɹ ɩɨ ɛɨɥɶɲɢɦ ɜɪɟɦɟɧɧ ɦ 

ɢɧɬɟɪɜɚɥɚɦ) ɮɪɚɤɬɚɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɸɬ 
ɜɫɤɪɵɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɥɨɤɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ 

ɩɪɨɰɟɫɫɚ.
ȼɚɠɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɬɨɞɨɜ, ɨɫɧɨ-

ɜɚɧɧɵɯ ɧɚ ɮɪɚɤɬɚɥɶɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ, ɢɯ 

ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɫɥɨɠɧɵɯ 
ɧɟɪɟɝɭɥɹɪɧɵɯ ɹɜɥɟɧɢɣ, ɤɚɤ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ, 
ɬɚɤ ɢ ɜ ɝɭɦɚɧɢɬɚɪɧɵɯ ɧɚɭɤɚɯ.

ɉɨɧɹɬɢɟ ɨ ɫɥɭɱɚɣɧɵɯ ɮɪɚɤɬɚɥɚɯ ɟɫɬɟ-
ɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɜɜɟɫɬɢ ɩɪɢ ɪɚɫ-
ɫɦɨɬɪɟɧɢɢ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ. 
ɇɚ ɪɢɫ. 1 ɩɨɤɚɡɚɧɨ, ɤɚɤ ɜɵɝɥɹɞɢɬ ɩɨɞ ɦɢɤɪɨ-
ɫɤɨɩɨɦ ɬɢɩɢɱɧɚɹ ɬɪɚɟɤɬɨɪɢɹ ɱɚɫɬɢɰɵ, ɫɨɜɟɪ-
ɲɚɸɳɟɣ ɛɪɨɭɧɨɜɫɤɨɟ ɞɜɢɠɟɧɢɟ.

Ɋɢɫ. 1

ȿɫɥɢ ɮɢɤɫɢɪɨɜɚɬɶ ɩɨɥɨɠɟɧɢɟ ɱɚɫɬɢɰɵ 

ɱɟɪɟɡ ɤɚɤɢɟ-ɬɨ ɧɟ ɫɥɢɲɤɨɦ ɦɚɥɵɟ ɩɪɨɦɟɠɭɬ-
ɤɢ ɜɪɟɦɟɧɢ, ɬɨ ɩɨɥɭɱɚɟɬɫɹ ɤɚɪɬɢɧɚ, ɩɨɞɨɛɧɚɹ 
ɩɪɢɜɟɞёɧɧɨɣ ɧɚ ɪɢɫ. 1. ȿɫɥɢ ɭɜɟɥɢɱɢɬɶ ɪɚɡ-
ɪɟɲɟɧɢɟ ɦɢɤɪɨɫɤɨɩɚ ɢ ɜɪɟɦɟɧɧɨɟ ɪɚɡɪɟɲɟ-
ɧɢɟ, ɫ ɤɨɬɨɪɵɦ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɞɜɢɠɟɧɢɟ, ɬɨ 
ɜɧɨɜɶ ɧɚɛɥɸɞɚɟɬɫɹ ɫɥɭɱɚɣɧɨɟ ɛɥɭɠɞɚɧɢɟ 
ɱɚɫɬɢɰɵ. ɉɪɢ ɷɬɨɦ ɨɬɪɟɡɨɤ ɩɪɹɦɨɣ, ɫɨɟɞɢɧɹ-
ɸɳɢɣ ɬɨɱɤɭ A ɫ ɬɨɱɤɨɣ B, ɩɪɟɜɪɚɳɚɟɬɫɹ 
ɜ ɪɹɞ ɛɨɥɟɟ ɤɨɪɨɬɤɢɯ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɨɬɪɟɡ-
ɤɨɜ, ɢɡɨɛɪɚɠɚɸɳɢɯ ɫɥɭɱɚɣɧɨɟ ɛɥɭɠɞɚɧɢɟ.

Ⱥɧɚɥɨɝɢɱɧɚɹ ɫɢɬɭɚɰɢɹ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶ-
ɫɹ ɩɪɢ ɛɨɥɟɟ ɬɨɱɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɞɜɢɠɟɧɢɹ 
ɱɚɫɬɢɰɵ ɦɟɠɞɭ ɬɨɱɤɚɦɢ C ɢ D. Ȼɪɨɭɧɨɜɫɤɨɟ 
ɞɜɢɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɫɚɦɨɩɨ-
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ɞɨɛɧɵɦ. ɍ ɤɚɠɞɨɝɨ ɪɟɚɥɶɧɨɝɨ ɫɚɦɨɩɨɞɨɛɧɨ-
ɝɨ ɩɪɨɰɟɫɫɚ ɢɦɟɟɬɫɹ ɧɚɢɛɨɥɶɲɢɣ ɢ ɧɚɢɦɟɧɶ-
ɲɢɣ ɦɚɫɲɬɚɛ: ɧɟɥɶɡɹ ɛɟɫɤɨɧɟɱɧɨ ɭɜɟɥɢɱɢ-

ɜɚɬɶ ɢɥɢ ɭɦɟɧɶɲɚɬɶ ɦɚɫɲɬɚɛ. ȼ ɫɥɭɱɚɟ ɛɪɨɭ-
ɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɞɢɚɩɚɡɨɧ ɦɚɫɲɬɚɛɨɜ, 
ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɫɨɯɪɚɧɹɟɬɫɹ ɫɚɦɨɩɨɞɨ-
ɛɢɟ, ɨɱɟɧɶ ɜɟɥɢɤ — ɨɬ ɪɚɡɦɟɪɨɜ ɫɨɫɭɞɚ 
ɫ ɠɢɞɤɨɫɬɶɸ (ɞɨɩɭɫɬɢɦ, 0,1 ɦ) ɞɨ ɞɥɢɧɵ 

ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɛɟɝɚ ɦɨɥɟɤɭɥ ɦɟɠɞɭ ɫɬɨɥɤɧɨ-
ɜɟɧɢɹɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɨɞɨɛɢɹ ɞɥɹ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶ 108.

Ɏɪɚɤɬɚɥɨɦ ɧɚɡɵɜɚɟɬɫɹ ɫɬɪɭɤɬɭɪɚ, ɫɨɫɬɨ-
ɹɳɚɹ ɢɡ ɱɚɫɬɟɣ, ɤɨɬɨɪɵɟ ɜ ɤɚɤɨɦ-ɬɨ ɫɦɵɫɥɟ 
ɩɨɞɨɛɧɵ ɰɟɥɨɦɭ2. ɋɚɦɨɩɨɞɨɛɢɟ ɤɚɤ ɨɫɧɨɜ-
ɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɪɚɤɬɚɥɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɨɧ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɟɞɢɧɨɨɛɪɚɡɧɨ ɭɫɬɪɨɟɧ 

ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɦɚɫɲɬɚɛɨɜ. Ɍɚɤ, 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɦɚɥɟɧɶɤɢɟ ɮɪɚɝɦɟɧɬɵ ɮɪɚɤ-
ɬɚɥɚ ɩɨɥɭɱɚɸɬɫɹ ɨɱɟɧɶ ɩɨɯɨɠɢɦɢ ɧɚ ɛɨɥɶ-
ɲɢɟ. ɗɬɨ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɦɚɫɲɬɚɛɧɭɸ ɢɧɜɚ-
ɪɢɚɧɬɧɨɫɬɶ (ɫɤɟɣɥɢɧɝ) ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢ-

ɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɮɪɚɤɬɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, 
ɢɯ ɧɟɢɡɦɟɧɧɨɫɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɦɚɫɲɬɚɛɚ. 
ȼ ɨɬɥɢɱɢɟ ɨɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɪɚɤɬɚɥɨɜ 
ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɮɪɚɤɬɚɥɚ ɫɭɳɟ-
ɫɬɜɭɸɬ ɧɟɤɨɬɨɪɵɟ ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɦɚɤɫɢ-

ɦɚɥɶɧɵɣ ɦɚɫɲɬɚɛɵ ɞɥɢɧɵ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ 
ɨɛɥɚɫɬɶ (ɨɛɥɚɫɬɶ ɫɤɟɣɥɢɧɝɚ), ɜɧɟ ɩɪɟɞɟɥɨɜ 
ɤɨɬɨɪɨɣ ɨɫɧɨɜɧɨɟ ɫɜɨɣɫɬɜɨ ɮɪɚɤɬɚɥɚ — 

ɫɚɦɨɩɨɞɨɛɢɟ — ɩɪɨɩɚɞɚɟɬ.
Ɏɪɚɤɬɚɥɶɧɵɟ ɮɨɪɦɵ ɲɢɪɨɤɨ ɪɚɫɩɪɨ-

ɫɬɪɚɧɟɧɵ ɜ ɩɪɢɪɨɞɟ: ɷɬɨ ɢɡɜɢɥɢɧɵ ɛɟɪɟɝɨɜ 
ɦɨɪɟɣ ɢ ɪɟɤ, ɨɱɟɪɬɚɧɢɹ ɨɛɥɚɤɨɜ, ɝɨɪɢɫɬɵɣ 

ɪɟɥɶɟɮ, ɤɨɧɬɭɪɵ ɫɧɟɠɢɧɨɤ, ɤɨɧɬɭɪɵ ɞɟɪɟɜɚ, 
ɫɨɫɭɞɢɫɬɚɹ ɫɢɫɬɟɦɚ ɱɟɥɨɜɟɤɚ ɢ ɬ.ɞ. ɂɡɜɟɫɬɧɵ 

2  Ɇɚɧɞɟɥɶɛɪɨɬ Ȼ. Ɏɪɚɤɬɚɥɶɧɚɹ ɝɟɨɦɟɬɪɢɹ ɩɪɢɪɨ- 
ɞɵ / Ȼ. Ɇɚɧɞɟɥɶɛɪɨɬ. Ɇ.: ɂɧɫɬɢɬɭɬ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. 2002. 

ɮɪɚɤɬɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ ɜɟɳɟɫɬɜ, ɮɪɚɤɬɚɥɶ-
ɧɵɟ ɫɬɪɭɤɬɭɪɵ ɦɧɨɠɟɫɬɜ ɢ ɫɥɭɱɚɣɧɵɯ ɩɪɨ-
ɰɟɫɫɨɜ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ ɮɪɚɤɬɚɥɶɧɵɟ ɩɪɢɡɧɚɤɢ ɦɨɝɭɬ ɛɵɬɶ 
ɨɛɧɚɪɭɠɟɧɵ ɜ ɫɬɪɭɤɬɭɪɟ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ 
ɫɢɝɧɚɥɨɜ ɢ ɩɨɥɟɣ. ɑɚɫɬɨ ɮɪɚɤɬɚɥɶɧɨɫɬɶ ɩɪɨ-
ɹɜɥɹɟɬɫɹ ɜ ɩɨɜɟɞɟɧɢɢ ɮɭɧɤɰɢɣ, ɯɚɪɚɤɬɟɪɢɡɭ-
ɸɳɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ 

ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ.
Ȼɨɥɟɟ ɞɟɬɚɥɶɧɨ ɨɩɢɫɚɬɶ ɮɪɚɤɬɚɥɶɧɵɟ 

ɫɜɨɣɫɬɜɚ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɦɨɠɧɨ, 
ɟɫɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɦɨɞɟɥɶ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢ-

ɠɟɧɢɹ. ɉɪɨɫɬɟɣɲɟɣ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ ɛɪɨɭ-
ɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɫɥɭɠɢɬ ɨɞɧɨɦɟɪɧɨɟ ɫɥɭ-
ɱɚɣɧɨɟ ɛɥɭɠɞɚɧɢɟ3. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɱɚɫɬɢɰɚ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɬɨɱɤɟ ɯ0 = 0 

ɧɚ ɩɪɹɦɨɣ ɯ. ɑɚɫɬɢɰɚ ɫɨɜɟɪɲɚɟɬ ɲɚɝ ɜɩɪɚɜɨ 
ɢɥɢ ɜɥɟɜɨ ɧɚ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ + ∆ɯ ɢɥɢ 

– ∆ɯ ɤɚɠɞɵɟ Ĳ ɫɟɤɭɧɞ.

Ʉɥɚɫɫɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢ-

ɠɟɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɞɜɭɯ ɩɨɫɬɭɥɚɬɚɯ. ȼɨ-ɩɟɪ-
ɜɵɯ, ɩɪɢɪɚɳɟɧɢɹ ∆ɯ ɧɚ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ Ĳ 
ɢɦɟɸɬ ɧɨɪɦɚɥɶɧɨɟ (ɝɚɭɫɫɨɜɨ) ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɫ ɧɭɥɟɜɵɦ ɫɪɟɞɧɢɦ. ȼɨ-ɜɬɨɪɵɯ, ɩɪɢɪɚɳɟɧɢɹ 
ɧɚ ɧɟɩɟɪɟɤɪɵɜɚɸɳɢɯɫɹ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚ-
ɥɚɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɡɚɜɢɫɢɦɵ.

ɉɭɫɬɶ ∆ɯ — ɧɟɮɢɤɫɢɪɨɜɚɧɧɚɹ ɜɟɥɢɱɢɧɚ, 
ɢɦɟɸɳɚɹ ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬ-
ɧɨɫɬɟɣ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ, ɪɚɜ-
ɧɵɦ ɧɭɥɸ:
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ɇɚ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ ɞɥɢɬɟɥɶɧɨɫɬɶɸ Ĳ  
ɞɥɢɧɚ ɲɚɝɚ ∆ɯ  ɜɵɛɢɪɚɟɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚ-
ɡɨɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ ɗɣɧɲɬɟɣɧɚ 
ɞɥɹ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɫɪɟɞɧɢɣ ɤɜɚɞɪɚɬ 

3  Ɏɟɞɟɪ ȿ. Ɏɪɚɤɬɚɥɵ / ȿ. Ɏɟɞɟɪ. Ɇ.: Ɇɢɪ, 1991.
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ɞɥɢɧɵ ɲɚɝɚ <∆ɯ2> = 2DĲ, ɝɞɟ D — ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɞɢɮɮɭɡɢɢ. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɤɨɨɪɞɢ-

ɧɚɬɵ ɱɚɫɬɢɰɵ ɪɚɜɧɨ <x(t) – x(t0)> = 0. 
Ⱦɢɫɩɟɪɫɢɹ ɩɪɢɪɚɳɟɧɢɹ ɛɪɨɭɧɨɜɫɤɨɝɨ ɫɢɝ-
ɧɚɥɚ

[ ] τσ DttDtxtx 2)(2)()( 0
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2 =−=>−<= ,
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Ⱦɨɜɨɥɶɧɨ ɱɚɫɬɨ ɞɢɫɩɟɪɫɢɹ ɩɪɢɪɚɳɟɧɢɹ 
ɛɪɨɭɧɨɜɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ 
ı2(t2 – t1), ɝɞɟ ı2 — ɞɢɫɩɟɪɫɢɹ ɡɚ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ4. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨ-
ɹɬɧɨɫɬɟɣ ɩɪɢɧɢɦɚɟɬ ɜɢɞ:
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ɇɚ ɪɢɫ. 2 ɢɡɨɛɪɚɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɨɪ-
ɞɢɧɚɬɵ ɱɚɫɬɢɰɵ ɨɬ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɧɨɝɨ 
ɜ ɟɞɢɧɢɰɚɯ ɢɧɬɟɪɜɚɥɚ Ĳ.

Ɋɢɫ. 2
ɋɜɨɣɫɬɜɨ ɛɪɨɭɧɨɜɫɤɢɯ ɞɢɚɝɪɚɦɦ ɧɟ ɦɟ- 

ɧɹɬɶ «ɜɢɞɚ» ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɡɪɟɲɟɧɢɹ ɧɚ- 

4  Ʉɪɨɧɨɜɟɪ Ɋ.Ɇ. Ɏɪɚɤɬɚɥɵ ɢ ɯɚɨɫ ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦɚɯ. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ / Ɋ.Ɇ. Ʉɪɨɧɨɜɟɪ. Ɇ.: ɉɨɫɬ-
ɦɚɪɤɟɬ, 2000. 

ɡɵɜɚɟɬɫɹ ɦɚɫɲɬɚɛɧɨɣ ɢɧɜɚɪɢɚɧɬɧɨɫɬɶɸ. ɗɬɨ 
ɫɜɨɣɫɬɜɨ ɩɨɞɨɛɢɹ (ɫɤɟɣɥɢɧɝɚ) ɛɪɨɭɧɨɜɫɤɨɝɨ 
ɞɜɢɠɟɧɢɹ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɜ ɹɜɧɨɦ ɜɢɞɟ, 
ɩɪɟɨɛɪɚɡɨɜɚɜ ɫɨɨɬɧɨɲɟɧɢɟ (1) ɫ ɩɨɦɨɳɶɸ 

ɡɚɦɟɧɵ xbx ∆=∆ 2/1)
, ττ b=)

, ɬ.ɟ. ɢɡɦɟɧɢɜ 
ɦɚɫɲɬɚɛ ɜɪɟɦɟɧɢ ɜ b ɪɚɡ, ɚ ɦɚɫɲɬɚɛ ɞɥɢɧɵ — 

ɜ b1/2 ɪɚɡ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɟɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɞɨ-
ɛɢɹ ɞɥɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ:

).,(),( 2/12/1 ττ xpbbxbp ∆=∆

ɗɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɛɪɨɭ-
ɧɨɜɫɤɢɣ ɫɥɭɱɚɣɧɵɣ ɩɪɨɰɟɫɫ ɢɧɜɚɪɢɚɧɬɟɧ 

ɜ ɫɦɵɫɥɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɢ, ɤɨɬɨɪɨɟ ɦɟɧɹɟɬ ɦɚɫɲɬɚɛ ɜɪɟɦɟɧɢ ɜ b 

ɪɚɡ, ɚ ɦɚɫɲɬɚɛ ɞɥɢɧɵ ɜ b1/2  ɪɚɡ.
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɦɟɧɹɸɬ ɦɚɫ-

ɲɬɚɛɵ ɜɪɟɦɟɧɢ ɢ ɪɚɫɫɬɨɹɧɢɹ ɜ ɪɚɡɧɵɯ ɩɪɨ-
ɩɨɪɰɢɹɯ, ɧɚɡɵɜɚɸɬɫɹ ɚɮɮɢɧɧɵɦɢ, ɚ ɡɚɜɢɫɢ-

ɦɨɫɬɢ, ɤɨɬɨɪɵɟ ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ ɫɨɯɪɚɧɹ-
ɸɬ ɫɜɨɣ ɜɢɞ ɩɪɢ ɚɮɮɢɧɧɨɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ, 

ɧɚɡɵɜɚɸɬɫɹ ɫɚɦɨɚɮɢɧɧɵɦɢ.

ɉɪɢ ɨɩɢɫɚɧɢɢ ɫɜɨɣɫɬɜ ɮɪɚɤɬɚɥɚ ɜɚɠɧɭɸ 

ɪɨɥɶ ɢɝɪɚɟɬ ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ. Ɉɩɪɟ-
ɞɟɥɟɧɢɟ ɬɚɤɨɣ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ ɮɪɚɤ-
ɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ, ɦɨɠɧɨ ɞɚɬɶ ɫɥɟɞɭɸ-

ɳɢɦ ɨɛɪɚɡɨɦ. ɉɭɫɬɶ d — ɨɛɵɱɧɚɹ ɪɚɡɦɟɪ-
ɧɨɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ 
ɧɚɲ ɮɪɚɤɬɚɥɶɧɵɣ ɨɛɴɟɤɬ (d = 1 — ɥɢɧɢɹ,  
d = 2 — ɩɥɨɫɤɨɫɬɶ,  d = 3 — ɨɛɵɱɧɨɟ ɬɪёɯ-
ɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ). ɉɭɫɬɶ ɮɪɚɤɬɚɥɶɧɵɣ 

ɨɛɴɟɤɬ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɩɥɨɫɤɨɫɬɢ. ɉɨɤɪɨɟɦ 

ɬɟɩɟɪɶ ɷɬɨɬ ɨɛɴɟɤɬ ɰɟɥɢɤɨɦ ɤɜɚɞɪɚɬɚɦɢ ɫɨ 
ɫɬɨɪɨɧɨɣ ı. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɧɚɦ ɩɨɬɪɟ-
ɛɨɜɚɥɨɫɶ ɞɥɹ ɷɬɨɝɨ ɧɟ ɦɟɧɟɟ, ɱɟɦ N(δ) ɤɜɚɞ-

ɪɚɬɨɜ. Ɍɨɝɞɚ, ɟɫɥɢ ɡɧɚɱɟɧɢɟ N(δ) ɢɡɦɟɧɹɟɬ-
ɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ δ ɬɚɤ, ɱɬɨ ɡɚɜɢɫɢɦɨɫɬɶ  
N(δ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɧɵɦ ɡɚɤɨɧɨɦ  

N(δ) ~ 1/δd, ɬɨ d ɧɚɡɵɜɚɟɬɫɹ ɪɚɡɦɟɪɧɨɫɬɶɸ 
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ɏɚɭɫɞɨɪɮɚ-Ȼɟɡɢɤɨɜɢɱɚ ɢɥɢ ɮɪɚɤɬɚɥɶɧɨɣ 

ɪɚɡɦɟɪɧɨɫɬɶɸ ɷɬɨɝɨ ɨɛɴɟɤɬɚ.
ɂɫɩɨɥɶɡɭɹ ɩɨɧɹɬɢɟ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪ-

ɧɨɫɬɢ, Ɇɚɧɞɟɥɶɛɪɨɬ ɞɚɥ ɛɨɥɟɟ ɫɬɪɨɝɨɟ, ɱɟɦ 

ɩɪɢɜɟɞёɧɧɨɟ ɜɵɲɟ, ɨɩɪɟɞɟɥɟɧɢɟ ɮɪɚɤɬɚɥɚ. 
ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ, ɮɪɚɤɬɚɥ ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɤɬ, ɪɚɡɦɟɪɧɨɫɬɶ ɏɚɭɫ-
ɞɨɪɮɚ-Ȼɟɡɢɤɨɜɢɱɚ ɤɨɬɨɪɨɝɨ ɛɨɥɶɲɟ ɟɝɨ ɬɨɩɨ-
ɥɨɝɢɱɟɫɤɨɣ ɪɚɡɦɟɪɧɨɫɬɢ (0 — ɞɥɹ ɪɨɫɫɵɩɢ 

ɬɨɱɟɤ, 1 — ɞɥɹ ɤɪɢɜɨɣ, 2 — ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɢ 

ɢ ɬ.ɞ.).

Ɏɨɪɦɭɥɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɪɚɤɬɚɥɶɧɨɣ 

ɪɚɡɦɟɪɧɨɫɬɢ ɦɨɠɧɨ ɩɟɪɟɩɢɫɚɬɶ ɬɚɤɠɟ ɜ ɜɢɞɟ

 
δ
δ

δ ln

)(ln
lim

0
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d

→
−= .

ɗɬɨ ɢ ɫɥɭɠɢɬ ɨɛɳɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ 

ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ  d. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɧɢɦ ɜɟɥɢɱɢɧɚ  d ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɨɣ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ.

ɇɚɥɢɱɢɟ ɫɚɦɨɩɨɞɨɛɢɹ ɜ ɯɚɪɚɤɬɟɪɟ ɢɡɦɟ-
ɧɟɧɢɹ ɩɪɢɪɚɳɟɧɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɢɧɬɟɪɜɚɥɚɯ 
ɩɨɡɜɨɥɹɟɬ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶ ɫɬɚɧɞɚɪɬɧɭɸ ɩɪɨ-
ɰɟɞɭɪɭ ɨɩɪɟɞɟɥɟɧɢɹ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨ-
ɫɬɢ ɧɚ ɝɪɚɮɢɤ ɦɨɞɟɥɢ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟ-
ɧɢɹ. ɋɞɟɥɚɟɦ ɷɬɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɭɫɬɶ 
ɢɧɬɟɪɜɚɥ, ɧɚ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɟɧɚ ɡɚɜɢɫɢ-

ɦɨɫɬɶ ɫɦɟɳɟɧɢɹ ɨɬ ɜɪɟɦɟɧɢ, ɪɚɜɟɧ [0, 1]. 

Ɋɚɡɞɟɥɢɦ ɷɬɨɬ ɢɧɬɟɪɜɚɥ ɧɚ n ɪɚɜɧɵɯ ɩɨɞɢɧ-

ɬɟɪɜɚɥɨɜ ɨɞɢɧɚɤɨɜɨɣ ɞɥɢɧɵ ∆t = 1/n ɢ ɬɚ- 
ɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɪɚɡɞɟɥɢɦ ɜɟɪɬɢɤɚɥɶɧɭɸ 

ɨɫɶ ɧɚ ɩɨɞɢɧɬɟɪɜɚɥɵ ɞɥɢɧɵ ∆t. ȼɵɪɚɠɟɧɢɟ  
|∆ɯ|/|∆t| ɫɥɭɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ ɱɢɫɥɚ 
ɤɜɚɞɪɚɬɨɜ ɪɚɡɦɟɪɚ ∆t, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɤɪɵɬɢɹ ɱɚɫɬɢ ɝɪɚɮɢɤɚ y = x(t), ɪɚɫɩɨ-
ɥɨɠɟɧɧɨɣ ɧɚɞ ɨɞɧɢɦ ɩɨɞɢɧɬɟɪɜɚɥɨɦ. Ɍɚɤ 
ɤɚɤ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɜɟɥɢɱɢɧɵ 

|∆ɯ| ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ t∆ , ɬɨ ɱɢɫɥɨ ɤɜɚ-
ɞɪɚɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɧɚ ɨɞɧɨɦ ɩɨɞɢɧɬɟɪ-

ɜɚɥɟ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ t∆ . ȼɫɟɝɨ ɢɦɟ-
ɟɬɫɹ 1/∆t ɬɚɤɢɯ ɩɨɞɵɧɬɟɪɜɚɥɨɜ, ɢ ɩɨɷɬɨ-
ɦɭ ɨɛɳɟɟ ɱɢɫɥɨ ɤɜɚɞɪɚɬɨɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶ-
ɧɨ 2/3)( −∆∝∆ ttN . Ɍɨɝɞɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ, 

ɩɨɥɭɱɢɦ

5,1
log

)(log
lim
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪ-

ɧɨɫɬɶ ɨɞɧɨɦɟɪɧɨɝɨ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 1,5, ɬ.ɟ. ɧɟɱɬɨ ɫɪɟɞɧɟɟ ɦɟɠɞɭ ɪɚɡ-
ɦɟɪɧɨɫɬɶɸ ɥɢɧɢɢ ɢ ɪɚɡɦɟɪɧɨɫɬɶɸ ɩɥɨɫ-
ɤɨɫɬɢ.

Ȼɪɨɭɧɨɜɫɤɨɟ ɞɜɢɠɟɧɢɟ, ɤɚɤ ɢ ɥɸɛɨɣ 

ɩɪɨɰɟɫɫ ɫ ɧɟɡɚɜɢɫɢɦɵɦɢ ɩɪɢɪɚɳɟɧɢɹɦɢ, 

ɟɫɬɶ ɦɚɪɤɨɜɫɤɢɣ ɩɪɨɰɟɫɫ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɭɫɥɨɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ x(t2)  ɞɨɫɬɢ-

ɝɚɟɬ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɞɚɧɧɨɦ 

ɡɧɚɱɟɧɢɢ x(t1), ɝɞɟ t1 < t2 , ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ 
ɨɬ t1  ɢ t2. ɗɬɚ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɩɨɜɟɞɟɧɢɹ x(t), ɩɪɢ t < t1, ɬɨ ɟɫɬɶ ɜ ɩɪɨɰɟɫɫɟ 
ɫɥɭɱɚɣɧɨɝɨ ɛɥɭɠɞɚɧɢɹ ɤɚɠɞɵɣ ɲɚɝ ɞɟɥɚɟɬɫɹ 
ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɨɦ, ɤɚɤɢɦ 

ɨɛɪɚɡɨɦ ɩɪɨɰɟɫɫ ɞɨɫɬɢɝ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ.
ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɭɠɧɨ ɨɩɢɫɚɬɶ ɫɥɭ-

ɱɚɣɧɵɟ ɩɪɨɰɟɫɫɵ ɫ ɮɪɚɤɬɚɥɶɧɵɦɢ ɪɚɡɦɟɪ-
ɧɨɫɬɹɦɢ, ɨɬɥɢɱɧɵɦɢ ɨɬ ɡɧɚɱɟɧɢɹ 1,5, ɩɪɢ-

ɦɟɧɹɸɬ ɦɨɞɟɥɶ ɨɛɨɛɳёɧɧɨɝɨ ɛɪɨɭɧɨɜɫɤɨɝɨ 
ɞɜɢɠɟɧɢɹ, ɜɜɟɞёɧɧɭɸ Ɇɚɧɞɟɥɶɛɪɨɬɨɦ. 

Ɉɛɨɛɳёɧɧɵɣ ɛɪɨɭɧɨɜɫɤɢɣ ɩɪɨɰɟɫɫ ɢɦɟɟɬ 
ɧɭɥɟɜɨɟ ɫɪɟɞɧɟɟ ɩɪɢɪɚɳɟɧɢɟ ɢ ɞɢɫɩɟɪɫɢɸ 

ɩɪɢɪɚɳɟɧɢɣ ɜɢɞɚ
[ ] H

tttxtx
2

0

22

0 )()( −=>−< σ ,

ɝɞɟ H — ɩɚɪɚɦɟɬɪ ɏɟɪɫɬɚ, ɫɜɹɡɚɧɧɵɣ ɫ ɮɪɚɤ-
ɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɶɸ ɝɪɚɮɢɤɚ ɪɟɚɥɢɡɚɰɢɢ 

ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ d ɫɨɨɬɧɨɲɟɧɢɟɦ  H = 2 – d. 

ɉɪɢ  H = 1/2 ɩɨɥɭɱɚɟɦ ɤɥɚɫɫɢɱɟɫɤɭɸ ɦɨɞɟɥɶ 
ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ.
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Ɏɪɚɤɬɚɥɶɧɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɨɛɨɛɳёɧɧɨ- 
ɝɨ ɛɪɨɭɧɨɜɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:
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ȼɚɠɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ (ɢɯ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɲɭɦɚɦɢ) — 

ɫɩɟɤɬɪɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ. ɋɩɟɤɬɪɚɥɶɧɵɟ 
ɩɥɨɬɧɨɫɬɢ ɦɨɳɧɨɫɬɢ ɨɱɟɧɶ ɱɚɫɬɨ ɩɨɞɱɢɧɹ-
ɸɬɫɹ ɫɬɟɩɟɧɧɵɦ ɡɚɤɨɧɚɦ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɨɤɚ-
ɡɚɬɟɥɟɦ β: β−∝ ffS )( , ɝɞɟ f — ɱɚɫɬɨɬɚ. 
Ⱦɥɹ ɮɪɚɤɬɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨɤɚɡɚɬɟɥɶ β  
ɫɜɹɡɚɧ ɫ ɩɚɪɚɦɟɬɪɨɦ ɏɟɪɫɬɚ ɫɨɨɬɧɨɲɟɧɢɟɦ:  

β = 2H + 1. ɉɪɢ β = 0 ɧɚɛɥɸɞɚɟɬɫɹ ɛɟɥɵɣ 

ɲɭɦ. Ɍɟɩɟɪɶ, ɡɧɚɹ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ  β, d 

ɢ H, ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɩɪɢɧɰɢɩɢɚɥɶ-
ɧɵɟ ɪɚɡɥɢɱɢɹ ɜ ɩɨɜɟɞɟɧɢɢ ɯɚɨɬɢɱɟɫɤɢɯ ɜɪɟ-
ɦɟɧɧɵɯ ɪɹɞɨɜ ɪɚɡɧɨɝɨ ɬɢɩɚ.

ɉɪɢ β = 0 ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɰɟɫɫ, ɤɨɬɨ-
ɪɵɣ ɧɚɡɵɜɚɟɬɫɹ ɛɟɥɵɦ ɲɭɦɨɦ ɢɥɢ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɶɸ ɧɟɡɚɜɢɫɢɦɵɯ, ɪɚɫɩɪɟɞɟɥёɧɧɵɯ 
ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɫ ɩɨɫɬɨɹɧɧɵɦ ɫɪɟɞ-

ɧɢɦ ɢ ɧɟɤɨɬɨɪɨɣ ɞɢɫɩɟɪɫɢɟɣ ɫɥɭɱɚɣɧɵɯ 
ɜɟɥɢɱɢɧ.

ɉɪɢ 1 ≤ β < 2(0 ≤ H < 0,5)  ɩɪɨɰɟɫɫ 
ɧɚɡɵɜɚɟɬɫɹ ɪɨɡɨɜɵɦ ɲɭɦɨɦ. ȼ ɬɚɤɢɯ ɩɪɨɰɟɫ-
ɫɚɯ ɫɭɳɟɫɬɜɭɟɬ «ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɩɚɦɹɬɶ»: 

ɟɫɥɢ ɜ ɩɪɨɲɥɨɦ ɧɚɛɥɸɞɚɥɨɫɶ ɩɨɥɨɠɢɬɟɥɶ-
ɧɨɟ ɩɪɢɪɚɳɟɧɢɟ, ɬɨ ɜ ɛɭɞɭɳɟɦ ɫ ɜɵɫɨɤɨɣ 

ɜɟɪɨɹɬɧɨɫɬɶɸ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɨɬɪɢɰɚ-
ɬɟɥɶɧɨɟ, ɢ ɧɚɨɛɨɪɨɬ.

ɉɪɢ β = 2(H = 0,5) ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɹɜ- 
ɥɹɟɬɫɹ ɛɪɨɭɧɨɜɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢɥɢ ɤɨɪɢɱɧɟ-

ɜɵɦ ɲɭɦɨɦ. Ɉɫɧɨɜɧɨɟ ɫɜɨɣɫɬɜɨ ɷɬɨɝɨ ɩɪɨ-
ɰɟɫɫɚ — ɨɬɫɭɬɫɬɜɢɟ ɩɚɦɹɬɢ: ɫɥɟɞɭɸɳɟɟ ɩɪɢ-

ɪɚɳɟɧɢɟ ɪɹɞɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɫɟɯ ɩɪɟɞɵɞɭ-
ɳɢɯ.

ɉɪɢ 2 < β ≤ 3(0,5 < H ≤ 1)  ɩɪɨɰɟɫɫ 
ɧɚɡɵɜɚɟɬɫɹ ɱёɪɧɵɦ ɲɭɦɨɦ ɢ ɨɛɥɚɞɚɟɬ 
«ɩɨɥɨɠɢɬɟɥɶɧɨɣ» ɩɚɦɹɬɶɸ: ɟɫɥɢ ɜ ɩɪɨɲɥɨɦ 

ɧɚɛɥɸɞɚɥɨɫɶ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɩɪɢɪɚɳɟɧɢɟ, 
ɬɨ ɜ ɛɭɞɭɳɟɦ ɫ ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɛɭɞɟɬ 
ɬɚɤɠɟ ɧɚɛɥɸɞɚɬɶɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɟ, ɢ ɧɚ- 
ɨɛɨɪɨɬ.

Ȼɨɥɶɲɢɧɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ, ɧɚɛɥɸ-

ɞɚɟɦɵɯ ɜ ɩɪɢɪɨɞɟ ɢ ɧɚɭɤɟ, ɨɛɵɱɧɨ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɤ ɨɞɧɨɦɭ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ 
ɤɥɚɫɫɨɜ. Ɍɚɤ, ɤɨɪɢɱɧɟɜɨɦɭ ɲɭɦɭ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɨɞɧɨɦɟɪɧɨɟ ɛɪɨɭɧɨɜɫɤɨɟ ɞɜɢɠɟɧɢɟ. 
Ɋɨɡɨɜɵɦ ɲɭɦɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɪɟɦɟɧɧɵɟ 
ɪɹɞɵ, ɧɚɛɥɸɞɚɟɦɵɟ ɜ ɩɪɨɰɟɫɫɚɯ ɬɭɪɛɭɥɟɧɬ-
ɧɨɫɬɢ. ɑёɪɧɵɟ ɲɭɦɵ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜ ɪɚɡ-
ɥɢɜɚɯ ɪɟɤ, ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɫɬɚɬɢɫɬɢɤɟ 
ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ.
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