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ɟɝɨ ɜɧɟɲɧɟɦ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɦ ɧɚɛɥɸɞɟɧɢɢ. ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɢ ɢɫɫɥɟɞɨɜɚɧ ɧɨɜɵɣ ɦɟ-
ɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ ɧɚ ɨɫɧɨɜɟ ɢɞɟɣ ɧɟɱёɬɤɨɣ ɥɨɝɢɤɢ. ɂɡɜɟɫɬɧɵ 
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ɬɢɹ ɪɟɲɟɧɢɹ ɨ ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɢ ɪɚɜɧɨɦɟɪɧɨɦ, ɥɢɛɨ ɨ ɦɚɧɟɜɪɟɧɧɨɦ ɞɜɢɠɟɧɢɢ ɨɛɴɟɤɬɚ ɫ ɬɨɣ 
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ɞɟɧɢɢ ɬɪɚɟɤɬɨɪɢɢ ɧɚɛɥɸɞɚɟɦɨɝɨ ɫɭɞɧɚ ɤɥɚɫɫɢɱɟɫɤɢɦ α-β ɚɥɝɨɪɢɬɦɨɦ ɫ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ 
ɮɢɥɶɬɪɚɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɦɚɲɢɧɨɣ ɧɟɱёɬɤɨɝɨ ɜɵɜɨɞɚ ɬɢɩɚ 
Ɇɚɦɞɚɧɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ ɫɬɟɩɟɧɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɫɭɞɧɚ. ɇɨɜɵɣ ɩɨɞɯɨɞ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɫɬɨɬɨɣ ɢ ɧɚɝɥɹɞɧɨɫɬɶɸ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɝɢɛɤɨɣ ɢɧɬɭɢɬɢɜɧɨɣ ɧɚɫɬɪɨɣɤɢ, 
ɧɢɡɤɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ. ɉɨɥɭɱɟɧɧɚɹ ɧɟɱёɬɤɨɣ ɫɢɫɬɟɦɨɣ ɜɟɪɛɚɥɶɧɚɹ ɨɛɨɛɳёɧ-
ɧɚɹ ɨɰɟɧɤɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ 
ɨɩɟɪɚɬɨɪɚɦɢ ɛɟɪɟɝɨɜɵɯ ɋɍȾɋ ɢ ɫɭɞɨɜɨɞɢɬɟɥɹɦɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɥɥɟɤ-
ɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫɭɞɨɜ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɫɭɞɨɜ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɭɞɨɯɨɞɫɬɜɚ, ɪɚɞɢɨɥɨ-
ɤɚɰɢɨɧɧɨɟ ɧɚɛɥɸɞɟɧɢɟ, ɨɛɧɚɪɭɠɢɬɟɥɶ ɦɚɧɟɜɪɚ, ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɬɪɚɟɤɬɨɪɢɢ, ɧɟɱɟɬɤɚɹ ɫɢ-
ɫɬɟɦɚ ɬɢɩɚ Ɇɚɦɞɚɧɢ, ɥɢɧɝɜɢɫɬɢɱɟɫɤɚɹ ɩɟɪɟɦɟɧɧɚɹ, ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ 
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Abstract 

 
The paper is devoted maneuver detector synthesis for radar observed motion vessel. The work 

proposed and investigated a new method for identifying the model of the object based on the fuzzy 
logic systems. Famous classical methods to solve this problem (e.g., Bayesian approach) are 
known. To decide on the straight and uniform or of maneuvering motion of an object with a certain 
probability, they require knowledge of probability characteristics of instrumental measurement er-
rors.  When radar sighting of the vessel, these characteristics can be known it is not always the 
case. The developed method is based on multi-model of the trajectory of the observed vessel, ac-
companied by classical α-β filter with varying degrees of filtration. The results processed Mamdani 
fuzzy logic system, which determines the degree of intensity of vessel maneuvering. The new ap-
proach is characterized by simplicity and clarity, the possibility of flexible intuitive setup, low compu-
tational complexity. The resulting fuzzy logic system of verbal maneuvering intensity rating can be 
used in decision-making coastal VTS operators and skippers to ensure the sips traffic safety.  

Key words: vessel traffic control, marine safety, radar observing, maneuver detector, tracking, 
Mamdani fuzzy logic system, linguistic variable, decision making 

 
 
 

ȼɜɟɞɟɧɢɟ 
 

ɇɚɜɢɝɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɭ-
ɞɨɜ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɜɨɞɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ. ȼ ɡɨɧɚɯ ɜɵɫɨ-
ɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɟё ɪɟɲɟɧɢɟ ɜɨɡ-
ɥɨɠɟɧɨ ɧɚ ɨɫɨɛɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɪɟɞɫɬɜɚ - 
ɛɨɪɬɨɜɵɟ ɢ ɛɟɪɟɝɨɜɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɟɦ ɫɭɞɨɜ (ɋɍȾɋ) [1-3Ж. ɂɯ ɡɚɞɚɱɢ ɪɟɚ-
ɥɢɡɭɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɢ, ɞɨɫɬɚɜɥɹɟɦɨɣ ɪɚɞɚɪɚɦɢ ɢ/ɢɥɢ ɫɩɭɬ-
ɧɢɤɨɜɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɬɪɚɟɤɬɨɪɧɵɯ ɢɡɦɟɪɟɧɢɣ - 
ɬɪɚɧɫɩɨɧɞɟɪɚɦɢ. 

Ɉɛɪɚɳɟɧɢɟ ɤ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɫɪɟɞ-
ɫɬɜɚɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɬ 
ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɩɨɧɹɬɢɹ 
«ɨɩɚɫɧɚɹ ɫɢɬɭɚɰɢɹ». Ɉɩɵɬ ɫɭɞɨɜɨɠɞɟɧɢɹ ɩɨɤɚ-
ɡɵɜɚɟɬ, ɱɬɨ ɝɥɚɜɧɵɦ ɭɫɥɨɜɢɟɦ ɛɟɡɨɩɚɫɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɞɨɩɭɳɟɧɢɟ ɱɪɟɡɦɟɪɧɨɝɨ 
ɫɛɥɢɠɟɧɢɹ ɫɭɞɨɜ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɤ ɢɧɬɟɪ-
ɩɪɟɬɚɰɢɢ ɨɩɚɫɧɨɫɬɢ ɟё ɤɪɢɬɟɪɢɟɦ ɫɥɭɠɢɬ 
ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɭɞɚɦɢ ɞɨ ɧɟɤɨ-
ɬɨɪɨɣ ɜɟɥɢɱɢɧɵ, ɨɩɪɟɞɟɥɹɸɳɟɣ ɫɜɨɟɝɨ ɪɨɞɚ 
«ɡɨɧɭ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ» ɜɨɤɪɭɝ ɫɭɞ-
ɧɚ (ɤɨɪɚɛɟɥɶɧɵɣ ɞɨɦɟɧ) Д4Ж.  

Ɇɚɧɟɜɪɢɪɭɸɳɢɟ ɢ ɧɟ ɦɚɧɟɜɪɢɪɭɸɳɢɟ ɨɛɴ-
ɟɤɬɵ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɦɟɸɬ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɪɚɡɥɢɱɢɹ Дη-7]. Ɍɚɤ, ɩɪɢ ɜɧɟɲ-
ɧɟɦ ɧɚɛɥɸɞɟɧɢɢ ɞɨɫɬɨɜɟɪɧɵɣ ɩɪɨɝɧɨɡ ɬɪɚɟɤɬɨ-
ɪɢɢ ɦɚɧɟɜɪɢɪɭɸɳɟɝɨ ɨɛɴɟɤɬɚ ɧɟɜɨɡɦɨɠɟɧ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɟɫɥɢ ɢɫɯɨɞɢɬɶ ɢɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ, 
ɱɬɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɫɭɞɧɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɩɨɩɵɬɤɟ ɫɭɞɨɜɨɞɢɬɟɥɹ ɩɪɢɞɚɬɶ ɞɜɢɠɟɧɢɸ ɛɟɡ-
ɨɩɚɫɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɨ ɤɨɧɬɪɨɥɟ ɧɚɞ ɫɢɬɭɚɰɢɟɣ, 
ɬɨ ɞɥɹ ɦɚɧɟɜɪɢɪɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɜɟɪɛɚɥɶɧɵɣ 

ɭɪɨɜɟɧɶ ɨɩɚɫɧɨɫɬɢ ɡɚɜɟɞɨɦɨ ɧɢɠɟ, ɱɟɦ ɞɥɹ ɧɟ 
ɦɚɧɟɜɪɢɪɭɸɳɢɯ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɩɨɛɭɞɢɬɟɥɶɧɵɦ 
ɦɨɬɢɜɨɦ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ 
ɜɵɪɚɛɨɬɤɢ ɬɪɟɜɨɠɧɵɯ ɫɢɝɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɜɵɞɟ-
ɥɹɥɢ ɛɵ ɪɚɡɥɢɱɧɵɟ ɭɪɨɜɧɢ ɨɩɚɫɧɨɫɬɢ ɫɢɬɭɚɰɢɢ 
ɬɢɩɚ «ɨɱɟɧɶ ɨɩɚɫɧɚɹ», «ɨɩɚɫɧɚɹ», «ɩɨɱɬɢ ɛɟɡ-
ɨɩɚɫɧɚɹ» ɢ ɬ.ɩ., ɭɱɢɬɵɜɚɹ ɩɪɢ ɷɬɨɦ ɦɚɧɟɜɪɟɧ-
ɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɫɭɞ-
ɧɚ.  

Ⱥɥɝɨɪɢɬɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɦɚɧɟɜɪɚ ɧɟɪɟɞɤɨ 
ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ 
ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ ɢ ɧɚɛɥɸɞɟɧɢɹ Д8Ж. 
Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ «ɩɟɪɟɤɥɸɱɟɧɢɹ» ɩɚɪɚ-
ɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɧɚ ɭɱɚɫɬɤɚɯ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɨɛɴɟɤɬɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟɦ 
ɦɟɠɞɭ ɦɨɞɟɥɢɪɭɟɦɵɦ ɢ ɪɟɚɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ. 
ȼɦɟɫɬɟ ɫ ɬɟɦ, ɢɡɜɟɫɬɧɵɟ ɨɛɧɚɪɭɠɢɬɟɥɢ ɦɚɧɟɜ-
ɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦ ɢ ɧɟ ɭɞɨɛɧɵ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɜɟɪɛɚɥɶɧɨɝɨ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɨɩɟɪɚɬɨɪɚɦɢ ɋɍȾɋ ɢ ɫɭ-
ɞɨɜɨɞɢɬɟɥɹɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɧɬɟɡ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɢɯ ɫɢɫɬɟɦ ɬɪɟɛɭɟɬ ɡɧɚɧɢɹ ɜɟɪɨɹɬɧɨɫɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨ ɛɵ-
ɜɚɟɬ ɜɨɡɦɨɠɧɨ ɧɟ ɜɫɟɝɞɚ.  

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɨɜɵɣ 
ɩɨɞɯɨɞ ɤ ɨɛɧɚɪɭɠɟɧɢɸ ɦɚɧɟɜɪɚ, ɫɜɹɡɚɧɧɵɣ ɫ 
ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɩɨ 
ɫɬɟɩɟɧɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɫ ɩɨ-
ɦɨɳɶɸ ɚɩɩɚɪɚɬɚ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ. ɉɨɥɭɱɚɟɦɵɟ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɨɛɳёɧɧɵɟ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɯɚɪɚɤɬɟɪɟ ɞɜɢɠɟɧɢɹ ɬɨɝɨ ɢɥɢ 
ɢɧɨɝɨ ɫɭɞɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ 
ɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ ɛɨɪɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɜɨɣ 
ɋɍȾɋ. 
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1. Ɉɫɧɨɜɧɵɟ ɦɨɞɟɥɶɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɉɭɫɬɶ ɞɜɢɠɟɧɢɟ ɨɛɴɟɤɬɚ ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɟ-
ɞɭɸɳɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ 

 

)t(q)t(v)t(y)t(y

),t(q)t(v)t(x)t(x

kykykk

kxkxkk








1

1
             (1) 

 

ɡɞɟɫɶ k  - ɢɞɟɧɬɢɮɢɤɚɬɨɪ (ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ) 
ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ, )t(y),t(x kk  - ɤɨɨɪɞɢɧɚɬɵ 
ɨɛɴɟɤɬɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ kt ; )t(v),t(v kykx  - 

ɤɨɦɩɨɧɟɧɬɵ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ ɨɛɴɟɤɬɚ, 
)t(q),t(q kykx  - ɤɨɦɩɨɧɟɧɬɵ ɜɟɤɬɨɪɚ ɫɥɭɱɚɣɧɵɯ 

ɧɟ ɦɨɞɟɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ, 
kk tt  1 . 

ɉɭɫɬɶ ɢɡɦɟɪɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɹɜɥɹɸɬɫɹ 
ɞɟɤɚɪɬɨɜɵ ɤɨɨɪɞɢɧɚɬɵ ɨɛɴɟɤɬɚ. Ɍɨɝɞɚ ɦɨɞɟɥɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɫɥɟɞɭɸɳɢɦ ɞɢɫɤɪɟɬɧɵɦ ɦɚɬɪɢɱɧɵɦ ɭɪɚɜɧɟɧɢ-
ɟɦ «ɫɨɫɬɨɹɧɢɟ-ɢɡɦɟɪɟɧɢɟ»  

 

).t(r)t(Hs)t(z

),t(q)t(s)t(s

kkk

kkk


1

                 (2) 

 

Ɂɞɟɫɶ T))t(v),t(y),t(v),t(x()t(s kykkxkk   - 

ɜɟɤɬɨɪ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ, ɜɤɥɸɱɚɸɳɢɣ ɟɝɨ ɤɨ-
ɨɪɞɢɧɚɬɵ ɢ ɢɯ ɩɪɨɢɡɜɨɞɧɵɟ (Ɍ – ɫɢɦɜɨɥ ɬɪɚɧɫ-
ɩɨɧɢɪɨɜɚɧɢɹ), )t(q k  - ɜɟɤɬɨɪ ɧɟ ɦɨɞɟɥɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ, )t(z k  - ɜɟɤɬɨɪ ɢɡɦɟɪɟ-
ɧɢɣ, )t(r k  - ɜɟɤɬɨɪ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɣ. 
ɂɦɟɹ ɜ ɜɢɞɭ (1), ɦɚɬɪɢɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ   ɢ 
H  ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (2) ɪɚɜɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ 
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Ɇɨɞɟɥɶ ɨɰɟɧɢɜɚɧɢɹ ɜɟɤɬɨɪɚ ɫɨɫɬɨɹɧɢɹ 
)t(s k  ɩɨ ɢɡɦɟɪɟɧɢɹɦ )t(z k  ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɟɦ 
  

))t(ŝH)t(z(K)t(ŝ)t(ŝ kkkk 1 ,   (3) 
 

ɡɞɟɫɶ )t(ŝ k  - ɨɰɟɧɤɚ ɜɟɤɬɨɪɚ ɫɨɫɬɨɹɧɢɹ, K - 

ɦɚɬɪɢɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ.  
ɉɭɫɬɶ ɦɚɬɪɢɰɚ K  ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɯɟɦɨɣ 

ɤɥɚɫɫɢɱɟɫɤɨɝɨ   ɚɥɝɨɪɢɬɦɚ Д9Ж ɢ ɢɦɟɟɬ ɜɢɞ  
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,                        (4) 

 

ɚ ɤɨɷɮɮɢɰɢɟɧɬɵ   ɢ   ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɫɥɟɞɭ-
ɸɳɟɦɭ ɩɪɚɜɢɥɭ: 

)k)(k(

)k(
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k
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 , 

 

ɝɞɟ k - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ ɜ 
ɮɨɪɦɭɥɟ (3). 

ɉɭɫɬɶ J  - ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ (ɢ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɢɬɟɪɚɰɢɣ), ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɨɰɟɧɤɟ ɜɟɤ-
ɬɨɪɚ ɫɨɫɬɨɹɧɢɹ )t(s k  ɢɬɟɪɚɰɢɨɧɧɨɣ ɩɪɨɰɟɞɭ-

ɪɨɣ (3), ɬɚɤ ɱɬɨ J,k 1 . ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ J  ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ   ɢ   ɚɫɢɦɩɬɨɬɢɱɟɫɤɢ ɭɦɟɧɶɲɚ-
ɸɬɫɹ ɞɨ 0. ɉɨɷɬɨɦɭ ɚɥɝɨɪɢɬɦ (3), ɪɟɚɥɢɡɨɜɚɧ-
ɧɵɣ ɫ ɛɨɥɶɲɢɦ J  ɛɭɞɟɬ ɭɫɩɟɲɧɨ ɨɰɟɧɢɜɚɬɶ 
ɤɨɨɪɞɢɧɚɬɵ ɢ ɫɤɨɪɨɫɬɢ ɨɛɴɟɤɬɨɜ, ɞɜɢɠɭɳɢɯɫɹ 
ɩɪɹɦɨɥɢɧɟɣɧɨ ɢ ɪɚɜɧɨɦɟɪɧɨ, ɚ ɞɥɹ ɦɚɧɟɜɪɢɪɭ-
ɸɳɢɯ ɨɛɴɟɤɬɨɜ ɩɨɝɪɟɲɧɨɫɬɶ ɨɰɟɧɤɢ ɜɟɤɬɨɪɚ 
ɫɨɫɬɨɹɧɢɹ ɛɭɞɟɬ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɨɣ.  

ɉɭɫɬɶ )t(ŝ iJ  - ɨɰɟɧɤɚ ɜɟɤɬɨɪɚ ɫɨɫɬɨɹɧɢɹ ɫɢ-
ɫɬɟɦɵ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ it , ɩɨɥɭɱɟɧɧɚɹ ɢɬɟɪɚ-
ɰɢɨɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ (3) ɩɪɢ ɨɛɪɚɛɨɬɤɟ J  ɩɨ-
ɫɥɟɞɧɢɯ ɢɡɦɟɪɟɧɢɣ. ȿɫɥɢ ɩɪɢ ɷɬɨɦ ɡɚɞɚɱɚ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ ɪɟɲɚɟɬɫɹ ɩɪɢ J , 1J , 2J , …, ɢ, 
ɧɚɤɨɧɟɰ, ɬɨɥɶɤɨ ɩɪɢ ɞɜɭɯ ɢɡɦɟɪɟɧɢɹɯ (ɦɢɧɢ-
ɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɦ ɢɯ ɤɨɥɢɱɟɫɬɜɟ), ɬɨ ɬɨɝɞɚ ɜ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ it  ɛɭɞɟɦ ɢɦɟɬɶ ɤɨɪɬɟɠ ɜɟɤɬɨ-
ɪɨɜ ɨɰɟɧɤɢ 

 

)t(Ŝ iJ = { )t(ŝ i2 , )t(ŝ i3 , )t(ŝ i4 , …, )t(ŝ iJ }.   (5) 
 

ȼɜɟɞɟɦ ɜɟɤɬɨɪ )t(ŝH)t(z)t(z kkk 111   , 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɧɟɜɹɡɤɭ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɨɰɟɧ-
ɤɟ ɜɟɤɬɨɪɚ ɫɨɫɬɨɹɧɢɹ ɭɪɚɜɧɟɧɢɟɦ (3). ɉɭɫɬɶ 

)t(z iJ   - ɟɜɤɥɢɞɨɜɚ ɧɨɪɦɚ ɜɟɤɬɨɪɚ ɧɟɜɹɡɤɢ 

)t(z i  , ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ it  ɩɪɢ 
ɪɟɚɥɢɡɚɰɢɢ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ (3), ɨɛɪɚ-
ɛɚɬɵɜɚɸɳɟɝɨ J  ɩɨɫɥɟɞɧɢɯ ɢɡɦɟɪɟɧɢɣ.  Ɍɨɝɞɚ 
ɩɪɢ ɨɰɟɧɤɟ ɜɟɤɬɨɪɚ ɫɨɫɬɨɹɧɢɹ ɜ ɤɚɠɞɵɣ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ it  ɧɚɪɹɞɭ ɫ ɤɨɪɬɟɠɟɦ ɜɟɤɬɨɪɨɜ ɨɰɟɧɤɢ 
(η) ɛɭɞɟɦ ɢɦɟɬɶ ɤɨɪɬɟɠ ɧɨɪɦ ɜɟɤɬɨɪɨɜ ɧɟɜɹɡɨɤ 

 

)t( iJ ={ )t(z i2  , )t(z i3  , )t(z i4  ,…,

)t(z iJ  }             (6) 

ɗɥɟɦɟɧɬɵ ɤɨɪɬɟɠɚ (θ) ɹɜɥɹɸɬɫɹ, ɩɨ ɫɭɬɢ, ɨɫ-
ɧɨɜɧɵɦ ɢɧɮɨɪɦɚɬɢɜɧɵɦ ɩɪɢɡɧɚɤɨɦ, ɯɚɪɚɤɬɟɪɢ-
ɡɭɸɳɢɦ ɤɚɱɟɫɬɜɨ ɨɰɟɧɤɢ ɜɟɤɬɨɪɚ ɫɨɫɬɨɹɧɢɹ ɚɥ-
ɝɨɪɢɬɦɨɦ (3-4) ɫ ɬɟɦ ɢɥɢ ɢɧɵɦ ɡɧɚɱɟɧɢɟɦ J . 

Ɂɚɞɚɱɚ ɨɛ ɨɛɧɚɪɭɠɟɧɢɢ ɦɚɧɟɜɪɚ ɨɛɴɟɤɬɚ ɢ 
ɨɰɟɧɤɢ ɟɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɨɞɢɬɫɹ, ɬɚɤɢɦ ɨɛ-
ɪɚɡɨɦ, ɤ ɚɧɚɥɢɡɭ ɫɜɨɣɫɬɜ ɤɨɪɬɟɠɚ (θ). 

 

3. Ɇɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
 

ɉɟɪɟɣɞɟɦ ɨɬ (θ) ɤ ɤɨɪɬɟɠɭ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɜɟɥɢɱɢɧ   

)t( iJ = )t(L),...,t(L),t(L),t(L iJiii 432 ,     (7) 
 

ɝɞɟ 





)t(z
)t(L

ij
ij

 
,   - ɜɟɥɢɱɢɧɚ, ɯɚɪɚɤɬɟɪɢ-

ɡɭɸɳɚɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨ-
ɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ )t(r k  ɜ ɫɢɫɬɟɦɟ (2). 
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ȼɜɟɞɟɦ ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸ ɩɟɪɟɦɟɧɧɭɸ 
)t(Q ij , J,j 2  «Ʉɚɱɟɫɬɜɨ ɨɰɟɧɤɢ ɜɟɤɬɨɪɚ ɫɨ-

ɫɬɨɹɧɢɹ ɚɥɝɨɪɢɬɦɨɦ (3-4) ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ it  

ɩɨ j  ɩɨɫɥɟɞɧɢɦ ɢɡɦɟɪɟɧɢɹɦ» ɫ ɬɟɪɦɚɦɢ 
«good» (g, «ɯɨɪɨɲɟɟ») ɢ «bad» (b, «ɩɥɨɯɨɟ»). 
ɉɭɫɬɶ ɬɟɪɦɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ ɩɪɢ-
ɧɚɞɥɟɠɧɨɫɬɢ ɬɢɩɚ «ɞɨɩɨɥɧɟɧɢɟ», ɨɩɪɟɞɟɥёɧ-
ɧɵɟ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɦɧɨɠɟɫɬɜɟ  30,u : 

 

,

,

b

g

))c-(uexp(-a1

1
(u)

))c-(uexp(-a1

1
1(u)

22

11







              (8) 

ɝɞɟ 1a , 2a , 1c , 2c  - ɧɚɫɬɪɚɢɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ. 
ȼɜɟɞёɦ ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸ ɩɟɪɟɦɟɧɧɭɸ )t(P i  

«ɏɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɫɭɞɧɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 
it » ɫ ɬɟɪɦɚɦɢ «high-high-maneuverable» (hhm, 

«ɨɱɟɧɶ ɜɵɫɨɤɨɦɚɧɟɜɪɟɧɧɨɟ»), «high-
maneuverable» (hm, «ɜɵɫɨɤɨɦɚɧɟɜɪɟɧɧɨɟ»),  
«low-maneuverable» (lm, «ɧɢɡɤɨɦɚɧɟɜɪɟɧɧɨɟ») ɢ 
«low-low-maneuverable» (llm, «ɨɱɟɧɶ ɧɢɡɤɨɦɚ-
ɧɟɜɪɟɧɧɨɟ»). ɉɭɫɬɶ ɬɟɪɦɵ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ 
ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɢɩɚ «ɤɥɚɫɬɟɪ», 
ɨɩɪɟɞɟɥёɧɧɵɟ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɦɧɨɠɟɫɬɜɟ 

 J,v 2 : 
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ɝɞɟ 3a - 6a , 3c - 6c  - ɧɚɫɬɪɚɢɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ. 
ɉɭɫɬɶ ɩɟɪɟɦɟɧɧɵɟ )t(Q ij  ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ 

ɦɚɲɢɧɨɣ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɬɢɩɚ Ɇɚɦɞɚɧɢ [10], 
ɧɚ ɜɯɨɞ ɤɨɬɨɪɨɣ ɩɨɞɚɟɬɫɹ ɤɨɪɬɟɠ ɜɟɥɢɱɢɧ (7), ɚ 
ɧɚ ɜɵɯɨɞɟ ɮɨɪɦɢɪɭɟɬɫɹ ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ 

)t(m i  - ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ 
ɫɬɟɩɟɧɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɫɭɞɧɚ. 
Ɇɚɲɢɧɚ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɪɚɛɨɬɚɟɬ ɫɨɝɥɚɫɧɨ 
ɫɢɫɬɟɦɟ ɩɪɚɜɢɥ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 
ɋɢɫɬɟɦɚ ɩɪɚɜɢɥ ɦɚɲɢɧɵ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ 

ɬɢɩɚ Ɇɚɦɞɚɧɢ 

№ )t(Q i2

 

)t(Q i3

 

… )t(Q iJ 1

 

)t(Q iJ

 

)t(P i

 

1 g g … g g 
1P  

2 g g  g b 
2P  

… … … … … … … 

J-1 g b … b b 
1JP  

J b b … b b 
JP  

 

ɇɚɫɬɪɨɣɤɚ ɨɩɢɫɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɜ ɡɚ-
ɞɚɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɡɦɟɪɟɧɢɣ J , 

ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 61 a,...,a , 

61 c,...,c , ɡɧɚɱɟɧɢɣ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ 

iP  ɢ ɜɟɥɢɱɢɧɵ  , ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 

 

4. Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɡɚɞɚɱɢ ɛɵɥɨ ɩɪɢɧɹɬɨ, 
ɱɬɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɨɣ ɋɍȾɋ ɹɜɥɹɟɬɫɹ 
ɞɜɭɯɤɨɨɪɞɢɧɚɬɧɵɣ ɪɚɞɚɪ ɤɪɭɝɨɜɨɝɨ ɨɛɡɨɪɚ ɫ 
ɩɟɪɢɨɞɨɦ ɨɛɪɚɳɟɧɢɹ 3ɫ ɢ ɪɚɡɪɟɲɟɧɢɟɦ ɩɨ ɭɝɥɭ 
ɢ ɞɚɥɶɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 030.  ɢ 6 ɦ. Ɇɚɤ-
ɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɪɚɜɧɵɦ 10J . ɉɪɢɧɹɬɵɟ ɡɧɚɱɟɧɢɹ ɥɢɧɝɜɢɫɬɢ-
ɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ iP  ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 

Ɂɧɚɱɟɧɢɹ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ iP    
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Ɂɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨ-
ɫɬɢ (8) ɢ (9) ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 1 ɢ 2 (ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɩɚɪɚɦɟɬɪɵ ɡɚɞɚɸɬɫɹ ɷɤɫɩɟɪɬɨɦ, ɫɢɫɬɟɦɚ 
ɧɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɫɬɪɨɣɤɟ ɧɚ ɨɛɭɱɚɸɳɟɣ ɜɵ-
ɛɨɪɤɟ). 

 

 
 

Ɋɢɫ. 1. Ɏɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦɨɜ «РШШН» 
(ɫɩɥɨɲɧɚɹ) ɢ «ЛКН» (ɩɭɧɤɬɢɪ) 

 

 
 

Ɋɢɫ. 2. Ɏɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦɨɜ «ССЦ» 
(ɫɩɥɨɲɧɚɹ), «СЦ» (ɩɭɧɤɬɢɪ), «ХЦ» (ɬɨɱɤɢ) ɢ «ХХЦ» 

(ɬɨɱɤɚ-ɩɭɧɤɬɢɪ) 
 

ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɚ ɦɨɞɟɥɢɪɭɟɦɚɹ ɬɪɚɟɤɬɨ-
ɪɢɹ ɞɜɢɠɟɧɢɹ ɫɭɞɧɚ. ȼɧɚɱɚɥɟ ɫɭɞɧɨ ɞɜɢɠɟɬɫɹ 
ɩɪɹɦɨɥɢɧɟɣɧɨ ɢ ɪɚɜɧɨɦɟɪɧɨ, ɚ ɡɚɬɟɦ ɫɨɜɟɪɲɚ-
ɟɬ ɦɚɧёɜɪ – ɩɨɜɨɪɨɬ ɫ ɪɚɞɢɭɫɨɦ 300ɦ.  
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Ɋɢɫ. 3. Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɫɭɞɧɚ 

 

ɇɚ ɪɢɫ. 4 ɩɨɤɚɡɚɧ ɪɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɞɥɹ ɫɭɞɧɚ, ɞɜɢɠɭɳɟɝɨɫɹ ɩɨ ɢɡɨɛɪɚɠɟɧɧɨɣ ɬɪɚ-
ɟɤɬɨɪɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ 10 ɦ/ɫ.  

 

 
 

Ɋɢɫ. 4. Ɋɚɛɨɬɚ ɚɥɝɨɪɢɬɦɚ ɧɟɱɟɬɤɨɣ ɨɰɟɧɤɢ 
ɫɬɟɩɟɧɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɫɭɞɧɚ 

 

Ɂɞɟɫɶ t - ɜɪɟɦɹ, ɩɪɨɲɟɞɲɟɟ ɨɬ ɧɚɱɚɥɚ ɪɚ-
ɛɨɬɵ ɚɥɝɨɪɢɬɦɚ, m - ɨɩɪɟɞɟɥёɧɧɨɟ ɩɨ ɦɟɪɟ 
ɞɜɢɠɟɧɢɹ ɫɭɞɧɚ ɡɧɚɱɟɧɢɟ ɫɬɟɩɟɧɢ ɢɧɬɟɧɫɢɜɧɨ-
ɫɬɢ ɟɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ (ɪɢɫ. 4ɚ). m ɛɥɢɡɤɨ ɤ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ (ɨɤɨɥɨ 10) ɧɚ ɩɪɹɦɨ-
ɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ ɬɪɚɟɤɬɨɪɢɢ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 
ɡɧɚɱɟɧɢɣ ≈3.η – η ɩɪɢ ɩɨɜɨɪɨɬɟ.  

Ɋɢɫ. 4ɛ ɩɨɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɣ ɩɪɢ-
ɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦɨɜ «hhm» (ɫɩɥɨɲɧɚɹ), «hm» 
(ɩɭɧɤɬɢɪ), «lm» (ɬɨɱɤɢ) ɢ «llm» (ɬɨɱɤɚ-ɩɭɧɤɬɢɪ) ɩɨ 
ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɫɭɞɧɚ. Ɍɚɤ, ɧɚ ɭɱɚɫɬɤɟ Д0, 40] 
ɫɟɤɭɧɞ ɞɜɢɠɟɧɢɟ ɫ ɧɚɢɜɵɫɲɟɣ ɫɬɟɩɟɧɶɸ ɨɰɟɧɟ-
ɧɨ ɤɚɤ «ɨɱɟɧɶ ɧɢɡɤɨɦɚɧɟɜɪɟɧɧɨɟ», ɧɚ ɭɱɚɫɬɤɟ 
(40, 43) – ɤɚɤ «ɧɢɡɤɨɦɚɧɟɜɪɟɧɧɨɟ» ɢ ɬ.ɞ. (ɪɢɫ. 
4ɛ). ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɟɪɦɵ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɩɪɢɜɟɞɟ-
ɧɵ ɧɚ ɪɢɫ. 4ɜ, ɤɨɬɨɪɵɣ ɢɥɥɸɫɬɪɢɪɭɟɬ ɨɛɨɛɳёɧ-
ɧɭɸ ɜɟɪɛɚɥɶɧɭɸ ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚ-
ɰɢɸ ɬɪɚɟɤɬɨɪɧɵɯ ɫɜɨɣɫɬɜ ɞɜɢɠɟɧɢɹ. 

 

Ɂɚɤɥɸɱɟɧɢɟ 
 

ȼ ɪɚɛɨɬɟ ɞɚɧɚ ɤɨɧɰɟɩɰɢɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɨɰɟɧɤɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɜ ɥɢɧɝ-
ɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ. Ɋɚɫɫɦɨɬɪɟɧɚ ɧɟɱɟɬ-
ɤɚɹ ɦɨɞɟɥɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɯɚɪɚɤɬɟɪɚ ɞɜɢɠɟɧɢɹ 
ɫɭɞɧɚ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɜ ɤɚɱɟ-
ɫɬɜɟ ɨɛɧɚɪɭɠɢɬɟɥɹ ɦɚɧɟɜɪɚ. ɉɪɟɞɥɨɠɟɧ ɧɟɱɟɬ-
ɤɢɣ ɚɥɝɨɪɢɬɦ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 
ɦɚɧɟɜɪɚ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɬɪɚɟɤ-
ɬɨɪɢɢ ɫɭɞɧɚ ɤɥɚɫɫɢɱɟɫɤɢɦ   ɚɥɝɨɪɢɬɦɨɦ ɫ 
ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ ɮɢɥɶɬɪɚɰɢɢ ɢ ɨɛɪɚɛɨɬɤɟ 
ɞɚɧɧɵɯ ɦɚɲɢɧɨɣ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɬɢɩɚ Ɇɚɦ-
ɞɚɧɢ. ɉɪɢɜɟɞёɧ ɦɨɞɟɥɶɧɵɣ ɩɪɢɦɟɪ, ɩɨɞɬɜɟɪ-
ɠɞɚɸɳɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨ-
ɞɢɤɢ. 
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