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ȼɊȿɆȿɇɇɕȿ ɂɁɆȿɇȿɇɂə ɋȿɃɋɆɂɑȿɋɄɈȽɈ 

  ɊȿɀɂɆȺ ɊȿȽɂɈɇȺ ȺɅȺɃ-ɄȺɒȽȺɊ 
 

Ⱥɧɧɨɬɚɰɢɹ: ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɪɟɝɢɨɧɚ 
Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɘɠɧɨɝɨ Ɍɹɧɶ-ɒɚɧɹ ɜ ɩɪɟɞɟɥɚɯ ɤɨɨɪɞɢɧɚɬ φ = 38.5° -39.4° (ɡɚɩɚɞ)  - 38.5°- 41° 

(ɜɨɫɬɨɤ) ɢ λ = 69° - 76° ɢ ɞɚɧ ɩɪɨɝɧɨɡ ɨɠɢɞɚɟɦɵɯ ɩɟɪɢɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɫɟɣɫɦɢɱɟɫɤɨɣ 
ɨɩɚɫɧɨɫɬɢ ɞɨ 2020 ɝ. ɉɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɜɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ 
ɫɟɣɫɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɨɣ ɞɥɢɧɧɨɩɟɪɢɨɞɧɨɣ 
ɝɪɭɩɩɨɣ ɝɚɪɦɨɧɢɤ ɹɜɥɹɸɬɫɹ 22-27-ɥɟɬɧɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɨɣ ɢ ɫɨ 
ɫɪɟɞɧɢɦ ɩɟɪɢɨɞɨɦ 24 ɝɨɞɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɟɣɫɦɢɱɟɫɤɢɣ ɪɟɠɢɦ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ, ɫɟɣɫɦɢɱɟɫɤɚɹ ɨɩɚɫɧɨɫɬɶ, 
ɫɟɣɫɦɨɤɚɬɚɫɬɪɨɮɚ. 

 

ȺɅȺɃ-ɄȺɒȽȺɊ ɊȿȽɂɈɇɍɇɍɇ ɋȿɃɋɆɂɄȺɅɕɄ  
ɊȿɀɂɆɂɇɂɇ ɍȻȺɄɌɕɅɍɍ ԦɁȽԦɊԚɒɌԦɊԚ 

 

Ʉɵɫɤɚɱɚ ɦɚɡɦɭɧɭ: Ɍүɲɬүɤ Ɍɹɧɶ-ɒɚɧɞɵɧ φ = 38.5° -39.4° (ɛɚɬɵɲ) - 38.5° - 41° 

(ɱɵɝɵɲ), λ = 69° - 76°   ɤɨɨɪɞɢɧɚɬɬɚɪ ɱɟɝɢɧɞɟɝɢ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɚɣɦɚɝɵɧɞɚɝɵ ɫɟɣɫɦɢɤɚɥɵɤ 
ɪɟɠɢɦɞɢɧ ɭɛɚɤɬɵɥɭɭ ԧɡɝԧɪүɥүɲɬԧɪү ɤɚɪɚɥɝɚɧ ɠɚɧɚ 2020-ɠɵɥɝɚ ɱɟɣɢɧɤɢ ɤүɬүɥɝԧɧ 
ɫɟɣɫɦɢɤɚɥɵɤ ɤɨɪɤɭɧɭɱ ɞɟңɝɷɷɥɢɧɢɧ ɤԧɬԧɪүɥүү ɦɟɡɝɢɥɢɧɢɧ ɛɨɥɠɨɥɞɨɨ ɭɛɚɤɬɵɫɵ ɛɟɪɢɥɝɟɧ. 
ɂɧɫɬɪɭɦɟɧɬɚɥɞɵɤ ɦɚɥɵɦɚɬɬɚɪ ɛɨɸɧɱɚ ɚɥɝɚɱɤɵ ɠɨɥɭ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɪɟɝɢɨɧɭɧɭɧ ɫɟɣɫɦɢɤɚɥɵɤ 
ɪɟɠɢɦɢɧɞɟ ɷң ɬɭɪɭɤɬɭɭ ɭɡɭɧ ɦɟɡɝɢɥɞүү ɝɚɪɦɨɧɢɤɬɟɪ ɬɨɛɭ ɛɨɥɭɩ ɦɚɤɫɢɦɚɥɞɵɤ ɚɦɩɥɢɬɭɞɚɝɵ 
22-27 ɠɵɥɞɵɤɬɚɪɵ ɠɚɧɚ 24 ɠɵɥɞɵɤ ɨɪɬɨɱɨ ɦɟɡɝɢɥɞүүɥԧɪү ɷɤɟɧɞɢɝɢ ɛɟɥɝɢɥɟɧɝɟɧ. 

ɇɟɝɢɡɝɢ ɫԧɡɞԧɪ: ɫɟɣɫɦɢɤɚɥɵɤ ɪɟɠɢɦ, ɦɟɡɝɢɥɢ, ɫɟɣɫɦɢɤɚɥɵɤ ɤɨɪɤɭɧɭɱ, ɫɟɣɫɦɢɤɚɥɵɤ 

ɬɚɤɚɥɚɧɭɭ. 

 

TEMPORAL VARIATIONS IN SEISMIC CONDITIONS OF THE 

 ALAY-KASHGAR REGION 
 

Abstract: In the paper the periodicity of the seismic conditions of Alay-Kashgar area of 

Southern Tien Shan within the coordinates of φ = 38.5° -39.4° (West)  - 38.5°- 41° (East) and  λ = 

69° - 76° was considered, and the prediction of the expected periods of seismic hazard increasing 

until 2020 was given. For the first time it was found that according to the instrumental data in the 

seismic conditions of the Alay-Kashgar region the most stable group of long-period harmonics are 

22-27-year-old components with the maximum amplitude and the average time period of 24 years. 

Keywords: seismic regime, periodicity, seismic hazard, seismic accident. 

 

 

ȼɜɟɞɟɧɢɟ. Ɉɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɚɧɚɥɢɡɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɚ ɢ ɩɪɨɝɧɨɡɚɯ ɜɨɡɦɨɠɧɵɯ ɤɪɭɩɧɵɯ ɫɟɣɫɦɨɤɚɬɚɫɬɪɨɮ ɜ ɩɪɟɞɟɥɚɯ ɨɬɞɟɥɶɧɵɯ 
ɫɟɣɫɦɨɚɤɬɢɜɧɵɯ ɡɨɧ ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɜɵɡɵɜɚɸɬ ɜɨɩɪɨɫɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɚɤɬɢɜɢɡɚɰɢɢ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɉɛɡɨɪɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɭɛɥɢɤɚɰɢɣ ɩɨ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɟ ɢ 
ɧɟɨɞɧɨɤɪɚɬɧɵɟ ɩɨɢɫɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɜ ɝɥɨɛɚɥɶɧɨɦ ɢ 
ɪɟɝɢɨɧɚɥɶɧɨɦ ɭɪɨɜɧɹɯ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɛɨɬɚɯ [1-7].  
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ɉɨ ɦɧɟɧɢɸ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɭɤɚɡɚɧɧɵɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ 
ɤɚɤ ɜɧɟɲɧɢɦɢ ɤɨɫɦɢɱɟɫɤɢɦɢ ɩɪɢɱɢɧɚɦɢ, ɬɚɤ ɢ ɩɪɢɱɢɧɚɦɢ ɜɧɭɬɪɟɧɧɟɝɨ ɯɚɪɚɤɬɟɪɚ, ɧɚɩɪɢɦɟɪ, 
ɤɨɥɟɛɚɧɢɹɦɢ Ɂɟɦɧɨɝɨ ɹɞɪɚ ɢɥɢ ɪɚɡɧɨɦɚɫɲɬɚɛɧɵɦɢ ɜɨɥɧɨɜɵɦɢ ɬɟɤɬɨɧɨɮɢɡɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ [4]. ɋ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɨɡɢɰɢɣ ɩɪɨɝɧɨɡɚ ɜɟɪɨɹɬɧɨɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɟɦɵɯ 
ɫɟɣɫɦɨɤɚɬɚɫɬɪɨɮ, ɩɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɧɟɥɢɧɟɣɧɵɯ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɨɥɧɨɜɵɯ ɩɨɥɟɣ ɜ 
ɧɟɥɢɧɟɣɧɨɣ ɞɢɧɚɦɢɤɟ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɬɢ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ ɛɵɬɶ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɬɪɚɠɟɧɵ ɭɪɚɜɧɟɧɢɹɦɢ ɫɨɥɢɬɨɧɧɨɝɨ ɬɢɩɚ: ɧɟɥɢɧɟɣɧɨɟ ɭɪɚɜɧɟɧɢɟ 
ɒɪɟɞɢɧɝɟɪɚ (ɇɍɒ), ɭɪɚɜɧɟɧɢɟ Ʉɨɪɬɟɜɟɝɨ–ɞɟ-Ɏɪɢɡɚ (ɄɞɎ) ɢ ɞɪ. [8]. Ⱥɧɚɥɢɡ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɤɨɪɨɬɤɨɜɨɥɧɨɜɵɯ ɢ ɞɥɢɧɧɨɜɨɥɧɨɜɵɯ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɜɨɡɦɭɳɟɧɢɣ ɞɥɹ ɄɞɎ ɧɚ ɗȼɆ ɩɨɤɚɡɚɥ 
ɧɚɥɢɱɢɟ ɷɮɮɟɤɬɚ «ɩɟɪɟɦɟɠɚɟɦɨɫɬɢ» ɚɧɚɥɨɝɢɱɧɨɝɨ ɬɨɦɭ, ɱɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ 
ɜɨɡɜɪɚɬɚ Ɏɟɪɦɢ-ɉɚɫɬɚ-ɍɥɚɦɚ. ɉɟɪɢɨɞɵ ɫɩɨɤɨɣɧɨɣ ɞɥɢɧɧɨɜɨɥɧɨɜɨɣ ɞɢɧɚɦɢɤɢ ɫɦɟɧɹɸɬɫɹ 
ɤɨɪɨɬɤɢɦɢ ɩɟɪɢɨɞɚɦɢ ɤɜɚɡɢɫɨɥɢɬɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɬ.ɟ. ɤɚɪɬɢɧɚ ɫɩɨɤɨɣɫɬɜɢɹ ɫɦɟɧɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɱɟɪɟɞɧɵɦ «ɜɡɪɵɜɨɦ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɟ ɮɨɪɦɢɪɭɟɬɫɹ 
ɫɨɛɫɬɜɟɧɧɵɣ ɪɢɬɦ ɜ ɪɟɠɢɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ ɫ 
ɧɚɛɥɸɞɚɟɦɵɦɢ ɧɚ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɥɢɝɨɧɚɯ ɮɥɭɤɬɭɚɰɢɹɦɢ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢ 
ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ [8-10].  ȼɫɟ ɜɵɲɟɭɤɚɡɚɧɧɨɟ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɵɦ ɰɢɤɥɚɦ ɪɟɠɢɦɚ ɫɟɣɫɦɢɱɧɨɫɬɢ ɫɟɣɫɦɨɚɤɬɢɜɧɵɯ ɡɨɧ, ɜɤɥɸɱɚɹ 
ɫɟɣɫɦɢɱɟɫɤɢɣ ɪɟɠɢɦ  Ɍɹɧɶ-ɒɚɧɹ [11-13]. 

Ⱦɪɭɝɢɦ ɨɛɳɟɢɡɜɟɫɬɧɵɦ ɩɪɢɦɟɪɨɦ ɪɢɬɦɢɱɧɨɫɬɢ ɫɟɣɫɦɨɤɚɬɚɫɬɪɨɮ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɹɜɥɹɟɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɣ ɡɚɤɨɧ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɡɟɦɥɟɬɪɹɫɟɧɢɣ Ƚɭɬɟɧɛɟɪɝɚ-Ɋɢɯɬɟɪɚ, 
ɩɨɞɨɛɧɵɣ ɨɫɧɨɜɧɨɦɭ ɡɚɤɨɧɭ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ - ɪɚɫɩɪɟɞɟɥɟɧɢɸ Ɇɚɤɫɜɟɥɥɚ-Ȼɨɥɶɰɦɚɧɚ  
ɦɢɤɪɨɱɚɫɬɢɰ ɩɨ ɢɯ ɷɧɟɪɝɢɹɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɮɨɧɨɧɨɜ-ɤɜɚɧɬɨɜ ɷɧɟɪɝɢɢ ɭɩɪɭɝɢɯ ɜɨɥɧ [11]. 

ɇɨɜɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɝɟɨɮɢɡɢɱɟɫɤɢɯ,  ɫɟɣɫɦɢɱɟɫɤɢɯ, ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɥɟɣ, ɤɚɤ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɢɥɶɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ, ɹɜɥɹɟɬɫɹ ɢɯ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶ, ɱɬɨ ɩɪɢɫɭɳɟ ɨɬɤɪɵɬɵɦ ɫɢɫɬɟɦɚɦ ɫ ɫɢɥɶɧɨɣ ɧɟɥɢɧɟɣɧɨɫɬɶɸ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟ, ɜɵɬɟɤɚɸɳɟɣ ɢɡ ɬɟɨɪɢɢ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɬɚɤɢɯ ɫɢɫɬɟɦ  [9-10]. ɐɢɤɥɵ 
ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɟɣɫɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɪɚɫɩɚɞɚ ɢ ɨɛɴɟɞɢɧɟɧɢɹ 
ɫɟɣɫɦɨɚɤɬɢɜɧɵɯ ɫɬɪɭɤɬɭɪ ɫɨɫɬɚɜɥɹɸɬ ɜɧɭɬɪɟɧɧɸɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɧɟɥɢɧɟɣɧɵɯ 
ɬɟɤɬɨɧɨɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɨɹɜɥɟɧɢɹ ɫɢɥɶɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ  ɩɪɢɭɪɨɱɟɧɵ ɤ ɩɟɪɢɨɞɚɦ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɚɧɨɦɚɥɢɣ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢ ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɩɨɥɟɣ, 
ɨɬɪɚɠɚɸɳɢɯ ɤɪɢɬɢɱɟɫɤɨɟ ɧɟɭɫɬɨɣɱɢɜɨɟ ɧɚɩɪɹɠɟɧɧɨ - ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɡɟɦɧɨɣ 
ɤɨɪɵ Ɍɹɧɶ-ɒɚɧɹ [13].  

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɩɪɟɞɩɨɥɨɠɟɧɢɣ, 
ɪɚɫɫɦɨɬɪɢɦ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ, ɹɜɥɹɸɳɟɝɨɫɹ 
ɱɚɫɬɶɸ Ƚɢɫɫɚɪɨ-Ʉɨɤɲɚɚɥɶɫɤɨɣ ɡɨɧɵ ɝɥɭɛɢɧɧɨɝɨ ɪɚɡɥɨɦɚ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɨɩɪɨɫɵ 
ɫɟɡɨɧɧɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɐɟɧɬɪɚɥɶɧɨɣ Ⱥɡɢɢ ɜ ɩɪɟɞɟɥɚɯ Ƚɚɪɦɫɤɨɝɨ ɩɨɥɢɝɨɧɚ 
ɜɩɟɪɜɵɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɛɨɬɟ [1], ɚ ɨɬɞɟɥɶɧɵɟ ɪɟɝɢɨɧɚɥɶɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɨɬɪɚɠɟɧɵ ɜ ɪɚɛɨɬɚɯ  [6, 7, 12-13]. 

ɂɫɯɨɞɧɵɟ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɪɚɛɨɬ, ɝɞɟ 
ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɟɠɟɝɨɞɧɚɹ ɫɭɦɦɚɪɧɚɹ ɷɧɟɪɝɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ [2-7], ɧɚɦɢ ɜ 
ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɜɟɥɢɱɢɧɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɤɥɚɫɫɚ Ʉm ɡɚ ɤɚɠɞɵɣ ɝɨɞ ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɛɨɪɚ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɛɵɥɚ 
ɞɨɤɚɡɚɧɚ ɜ ɧɚɲɢɯ ɩɭɛɥɢɤɚɰɢɹɯ [13-15]. 

ȼ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɪɟɝɢɨɧ ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɟɞɟɥɚɯ 
ɤɨɨɪɞɢɧɚɬ φ = 38.5° -39.4° (ɡɚɩɚɞ)  - 38.5°- 41° (ɜɨɫɬɨɤ) ɢ λ = 69° - 76°, ɜ ɬɟɤɬɨɧɢɱɟɫɤɨɦ ɩɥɚɧɟ 
– ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ƚɢɫɫɚɪɨ-Ʉɨɤɲɚɚɥɶɫɤɨɝɨ ɝɥɭɛɢɧɧɨɝɨ ɪɚɡɥɨɦɚ, ɪɚɡɝɪɚɧɢɱɢɜɚɸɳɟɝɨ 
ɘɠɧɵɣ Ɍɹɧɶ-ɒɚɧɶ ɨɬ ɉɚɦɢɪɚ. ɋɟɣɫɦɨɬɟɤɬɨɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɩɨɞɪɨɛɧɨ 
ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɪɚɛɨɬɚɯ [16-17], ɜ ɤɨɬɨɪɵɯ ɭɤɚɡɚɧɚ ɜɵɫɨɤɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ ɡɨɧɵ ɪɚɡɥɨɦɚ. 
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Ʉɚɪɬɚ ɷɩɢɰɟɧɬɪɨɜ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɫ KR ≥ 11.0 ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɡɚ 1930-2013 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 1, ɚ ɜ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧ  ɤɚɬɚɥɨɝ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ Km 

ɡɚ ɤɚɠɞɵɣ ɝɨɞ, ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɨɫɧɨɜɟ ɪɚɛɨɬɵ [13]. ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ 
ɜ ɫɪɟɞɧɟɦ ɟɠɟɝɨɞɧɨ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ 30 ɫɨɛɵɬɢɣ ɫ               
KR ≥ 11.0, ɛɨɥɟɟ  9 –  KR≥ 12.0 ɢ ɨɞɧɨ ɫɨɛɵɬɢɟ ɫ KR≥ 14.0 (ɪɢɫɭɧɨɤ 1, ɬɚɛɥɢɰɚ 1).  

 

 
Ɋɢɫɭɧɨɤ 1. Ʉɚɪɬɚ-ɫɯɟɦɚ ɷɩɢɰɟɧɬɪɨɜ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɫ KR≥ 11 ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪɡɚ 1930-

2013 ɝɝ. 
 

Ɍɚɛɥɢɰɚ1.  
ȼɪɟɦɟɧɧɨɣ ɪɹɞ ɡɧɚɱɟɧɢɣ Km ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɡɚ1930-2012 ɝɝ. 

 

№№ 
ɩ/ɩ 

Ƚɨɞɵ Ʉm №№ 
ɩ/ɩ 

Ƚɨɞɵ Ʉm №№ 
ɩ/ɩ 

Ƚɨɞɵ Ʉm №№ 
ɩ/ɩ 

Ƚɨɞɵ Ʉm 

1 1930 14.2 22 1951 14.5 43 1972 12.8 64 1993 11.6 

2 1931 12.6 23 1952 12.6 44 1973 13.5 65 1994 13.3 

3 1932 14.5 24 1953 13.0 45 1974 16.6 66 1995 13.6 

4 1933 11.0 25 1954 13.0 46 1975 13.2 67 1996 11.8 

5 1934 15.5 26 1955 16.4 47 1976 13.1 68 1997 11.7 

6 1935 14.9 27 1956 13.0 48 1977 14.2 69 1998 11.2 

7 1936 13.3 28 1957 14.0 49 1978 16.0 70 1999 11.6 

8 1937 14.4 29 1958 14.0 50 1979 13.2 71 2000 11.7 

9 1938 14.0 30 1959 14.6 51 1980 13.4 72 2001 11.8 

10 1939 14.1 31 1960 12.9 52 1981 13.8 73 2002 13.0 

11 1940 12.5 32 1961 14.0 53 1982 12.6 74 2003 11.8 

12 1941 15.6 33 1962 13.0 54 1983 16.1 76 2005 11.9 

13 1942 14.0 34 1963 15.9 55 1984 14.5 77 2006 13.7 

14 1943 14.7 35 1964 13.1 56 1985 16.5 78 2007 14.8 

15 1944 15.6 36 1965 13.0 57 1986 13.1 79 2008 16.0 

16 1945 11.0 37 1966 14.0 58 1987 14.5 80 2009 12.3 

17 1946 11.0 38 1967 15.0 59 1988 13.3 81 2010 13.5 

18 1947 13.2 39 1968 12.1 60 1989 12.6 82 2011 14.2 

19 1948 11.0 40 1969 14.8 61 1990 15.0 83 2012 13.0 

20 1949 17.0 41 1970 13.0 62 1991 13.6    

21 1950 13.8 42 1971 13.4 63 1992 12.2    
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ɋɪɟɞɢ ɷɬɢɯ ɫɨɛɵɬɢɣ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɤɪɭɩɧɟɣɲɢɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɐɟɧɬɪɚɥɶɧɨɣ Ⱥɡɢɢ: 
Ⱥɝɪɚɧɤɭɥɶɫɤɨɟ 1934 ɝ. ɫ KR= 15.5, Ƚɚɪɦɫɤɨɟ 1941 ɝ. ɫ KR= 15.6, Ƚɟɡɞɚɪɶɢɧɫɤɨɟ 1944 ɝ. ɫ 
KR=15.6, ɏɚɢɬɫɤɨɟ 1949 ɝ. ɫ KR=17.0, ɍɥɭɭɱɚɬɫɤɨɟ 1955 ɝ. ɫ KR= 16.4, ɂɪɤɟɲɬɚɦɫɤɨɟ 1963 ɝ. ɫ 
KR= 15.9, Ɇɚɪɤɚɧɫɭɣɫɤɨɟ 1974 ɝ. ɫ KR= 16.6, Ⱦɚɪɚɭɬɤɭɪɝɚɧɫɤɨɟ 1978 ɝ. ɋ KR= 16.0, Ʉɵɡɵɥ-

ɋɭɣɫɤɨɟ 1983 ɝ. ɫ KR= 16.1, Ʉɚɲɝɚɪɫɤɨɟ-3 1985 ɝ. ɫ KR= 16.5 ɢ ɇɭɪɚ-Ⱥɥɚɣɫɤɨɟ 2008 ɝ. ɫ 
KR=16.0. 

 

 

Ɋɢɫɭɧɨɤ 2. ȼɪɟɦɟɧɧɨɣ ɪɹɞ Ʉm ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɡɚ 1930-2012 ɝɝ. 
 

ȼɪɟɦɟɧɧɨɣ ɪɹɞ Kmɡɚ 1930-2012 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2, ɢɡ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ 
ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɧɚɛɥɸɞɚɸɬɫɹ ɤɨɥɟɛɚɧɢɹ Km ɨɬ 11.0 ɞɨ 17.0 ɢ 
ɩɟɪɢɨɞɵ ɫɟɣɫɦɢɱɟɫɤɨɝɨ «ɡɚɬɢɲɶɹ» ɫɦɟɧɹɸɬɫɹ ɩɟɪɢɨɞɚɦɢ ɤɪɭɩɧɵɯ ɫɟɣɫɦɨɤɚɬɚɫɬɪɨɮ. 

Ⱥɧɚɥɢɡ ɩɟɪɢɨɞɢɱɧɨɫɬɢ Km. ɉɪɨɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɜɨɣ ɞɥɢɧɧɨɩɟɪɢɨɞɧɨɣ 
ɝɚɪɦɨɧɢɤɢ. ɉɨɢɦɟɸɳɟɦɭɫɹ ɜɪɟɦɟɧɧɨɦɭ ɪɹɞɭ Km (ɬɚɛɥɢɰɚ 1) ɛɵɥ ɜɵɩɨɥɧɟɧ 
ɩɟɪɢɨɞɨɝɪɚɦɦɧɵɣ ɚɧɚɥɢɡ ɡɚ 1930-1972 ɝɝ., 1930-1993 ɝɝ., 1930-2000 ɝɝ. 1930–2012 ɝɝ., 1940-

1972 ɝɝ., 1940-1993 ɝɝ., 1940-2000 ɝɝ., 1940-2012 ɝɝ., 1975-1998 ɝɝ. ɢ 1979-2002 ɝɝ. (ɪɢɫɭɧɨɤ 3), 

ɢɡ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɨɣ ɞɥɢɧɧɨɩɟɪɢɨɞɧɨɣ ɝɪɭɩɩɨɣ ɝɚɪɦɨɧɢɤ ɹɜɥɹɸɬɫɹ 
22-27-ɥɟɬɧɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɨɣ ɢ ɫɨ ɫɪɟɞɧɢɦ ɩɟɪɢɨɞɨɦ 24 ɝɨɞɚ. 
ɗɬɨ ɩɟɪɜɚɹ ɝɥɚɜɧɚɹ ɝɚɪɦɨɧɢɤɚ ɱɟɬɤɨ ɜɵɞɟɥɹɟɬɫɹ ɞɥɹ ɪɹɞɨɜ Km ɡɚ 1940-1972 ɝɝ., 1940-1993 ɝɝ., 
1975-1988 ɝɝ. ɢ 1979-2002 ɝɝ. (ɪɢɫɭɧɨɤ 3). ɇɚ ɩɪɢɦɟɪɟ ɩɟɪɜɨɣ 24-ɯ ɥɟɬɧɟɣ ɝɚɪɦɨɧɢɤɢ 
ɪɚɫɫɦɨɬɪɟɧɵ ɷɥɟɦɟɧɬɚɪɧɵɟ ɫɩɨɫɨɛɵ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɬɨɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɟɟ ɪɨɥɢ ɞɥɹ ɩɪɨɝɧɨɡɧɵɯ ɩɨɫɬɪɨɟɧɢɣ. ɍɪɚɜɧɟɧɢɟ ɪɹɞɚ  Ɏɭɪɶɟ ɞɥɹ  ɟɝɨ ɩɟɪɜɨɣ 
ɝɚɪɦɨɧɢɤɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [18]:  

,sincos 210 iii tbtbay                                             (1) 

ɝɞɟ ,0 cpya  ,
2/
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12

1

1

1
n

ty

b

n
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i


 ,
2/
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12

1

1

2
n
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b

n

i

i


 n =  ɱɢɫɥɨ ɬɨɱɟɤ ɜɨ ɜɪɟɦɟɧɧɨɦ ɪɹɞɭ,   

cpy  = 



n

i

i any
1

0/ - ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
iy . 

Ⱦɥɹ ɩɪɨɫɬɵɯ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɢ ɨɛɵɱɧɨ ɜɵɛɢɪɚɸɬɫɹ ɪɹɞɵ  n = 

12ɢɥɢ n = 24. 

ȼɵɪɚɠɟɧɢɟ (1) ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɢɧɭɫɚ: 
),sin( 210  ii tAay                                               (2) 

ɝɞɟ    5.02

2

2

11 bbA  , φ – ɮɚɡɚ ɤɨɥɟɛɚɧɢɹ, ./ 211 bbtg   
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Ɋɢɫɭɧɨɤ 3. ɉɟɪɢɞɢɨɝɪɚɦɦɵ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ Kmɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɡɚ  
ɪɚɡɥɢɱɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ. 

 

ɇɚ ɨɫɧɨɜɟ ɜɵɲɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɮɨɪɦɭɥ ɩɨɩɵɬɚɟɦɫɹ ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɵɟ 
ɬɟɧɞɟɧɰɢɢ ɢɡɦɟɧɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɜ ɧɚɱɚɥɟ  XXI ɜɟɤɚ ɩɨ ɞɚɧɧɵɦ ɤɨɧɰɚ XX ɜɟɤɚ. ɋ 
ɷɬɨɣ ɰɟɥɶɸ ɡɚ ɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ Km ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢɧɹɬɵ ɞɚɧɧɵɟ ɤɨɧɰɚ 
XX ɜɟɤɚ, ɤɨɝɞɚ 23.08.1985 ɝ. (φ = 39.43° λ = 75.48°) ɩɪɨɢɡɨɲɥɨ ɤɪɭɩɧɟɣɲɟɟ ɡɟɦɥɟɬɪɹɫɟɧɢɟ 
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ɐɟɧɬɪɚɥɶɧɨɣ Ⱥɡɢɢ ɫ MS= 7.6 ɢ KR = 16.5 ɢ ɩɨɫɥɟɞɧɟɟ ɜ ɏɏ ɜɟɤɟ ɜ ɡɨɧɟ Ƚɢɫɚɪɨ-

Ʉɨɤɲɚɚɥɶɫɤɨɝɨ ɪɚɡɥɨɦɚ. ɗɬɨ ɡɧɚɱɟɧɢɟ KR ɪɚɡɦɟɫɬɢɦ ɜ ɰɟɧɬɪɟ ɪɹɞɚ ɫ n = 12 ɩɪɢ ɲɚɝɟ ∆ ti= 2 

ɝɨɞɚ. 
ȼɵɛɪɚɧɧɵɣ ɜɪɟɦɟɧɧɨɣ ɪɹɞ Km = yi ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2, ɜ 

ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ 24-ɯ-ɥɟɬɧɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɩɨɩɵɬɤɚ ɩɪɨɝɧɨɡɚ ɬɟɧɞɟɧɰɢɢ 
ɢɡɦɟɧɟɧɢɣ Km ɧɚ ɩɟɪɢɨɞ 1999-2021 ɝɝ. (ɬɚɛɥɢɰɚ 2). Ɍɚɤ ɤɚɤ ɩɟɪɜɚɹ ɝɚɪɦɨɧɢɤɚ ɫ ɩɟɪɢɨɞɨɦ 24 
ɝɨɞɚ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɚɦɩɥɢɬɭɞɭ, ɬɨ ɛɟɡ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɨɫɥɟ 1985 
ɝ, ɫɩɭɫɬɹ 24 ɝɨɞɚ, ɬ.ɟ. ɜ 2009 ɝ. ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɤɪɭɩɧɨɟ ɡɟɦɥɟɬɪɹɫɟɧɢɟ ɫ Km> 13.72, ɬ.ɟ. 

ɛɨɥɶɲɟ ɱɟɦ ɫɪɟɞɧɟɟ ɦɧɨɝɨɥɟɬɧɟɟ Km. Ɋɚɫɱɟɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɩɨ ɜɪɟɦɟɧɧɨɦɭ ɪɹɞɭ Km ɛɟɡ 
ɫɝɥɚɠɢɜɚɧɢɹ, ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɩɨɞɬɜɟɪɠɞɚɸɬ ɷɬɢ ɩɪɨɝɧɨɡɵ ɢ  ɪɟɡɤɢɣ ɪɨɫɬ Km ɨɠɢɞɚɥɫɹ ɜ        
2003 ɝ. ɩɪɢ   Km = 14.8 ɫ ɦɚɤɫɢɦɭɦɨɦ Km = 15.1-15.2 ɜ 2007-2009 ɝɝ. ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɨɫɬ 
Km ɧɚɱɚɥɫɹ ɜ 2005 ɝ. ɫ Km = 14.8, ɚ ɜ 2008 ɝ. ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɢɬɟɥɶɧɨɟ ɇɭɪɚ-Ⱥɥɚɣɫɤɨɟ 
ɡɟɦɥɟɬɪɹɫɟɧɢɟ ɫ KR = 16.0 (ɬɚɛɥɢɰɚ 2, ɪɢɫɭɧɨɤ 4Ⱥ) ɬ.ɟ. ɩɪɨɝɧɨɡ ɬɟɧɞɟɧɰɢɢ ɪɨɫɬɚ Km ɫ 
ɜɟɪɨɹɬɧɵɦ ɦɚɤɫɢɦɭɦɨɦ ɜ 2007-2009 ɝɝ. ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɨɤɚɡɚɥɫɹ 
ɨɩɪɚɜɞɚɧɧɵɦ. 

Ɍɚɛɥɢɰɚ 2.   
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɦɧɨɝɨɥɟɬɧɢɯ ɤɨɥɟɛɚɧɢɣ Km ɜ  ɪɹɞ Ɏɭɪɶɟ (24-ɥɟɬɧɹɹ ɝɚɪɦɨɧɢɤɚ) 

ɞɥɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɟɝɢɨɧɚ Ⱥɥɚɣ- Ʉɚɲɝɚɪ ɡɚ 1975 – 1997 ɝɝ. 
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Km 

ɢɧ
ɫɬ

ɪ.
 

ɪɚ
ɫɱ

. 
ɩɪ

ɨɝ
ɧɨ

ɡ 

1 1975 13.2 0 1.0 13.2 0.0 0.0 -0.92 0.0 -0.92 12.80 0.40 1999 11.6 12.8 

2 1977 14.2 30 0.866 12.3 0.50 7.1 -0.80 0.60 -0.20 13.52 0.68 2001 11.8 13.5 

3 1979 13.2 60 0.50 6.6 0.866 11.43 -0.46 1.04 0.58 14.30 -1.10 2003 11.8 14.80 

4 1981 13.8 90 0 0 1.0 13.80 0 1.20 1.2 14.92 -1.12 2005 11.9 14.9 

5 1983 16.1 120 -0.50 -8.05 0.866 13.94 0.46 1.04 1.50 15.22 0.98 2007 14.8 15.2 

6 1985 16.5 150 -0.866 -14.29 0.500 8.25 0.80 0.60 1.40 15.12 1.38 2009 12.3 15.1 

7 1987 14.5 180 -1.00 -14.50 0 0 0.92 0.0 0.92 14.64 -0.14 2011 14.2 14.6 

8 1989 12.6 210 -0.866 -10.91 -0.50 -0.6.30 0.80 -0.60 0.20 13.92 -1.32 2013 - 13.9 

9 1991 13.6 240 -0.50 -6.8 -0.866 -11.78 0.46 -1.04 -0.58 12.68 -0.92 2015 - 12.7 

10 1993 11.6 270 0.0 0 -1.00 -11.60 0 -1.20 -1.20 12.52 -0.98 2017 - 12.5 

11 1995 13.6 300 0.50 6.80 -0.866 -11.78 -0.46 -1.04 -1.50 12.22 1.38 2019 - 12.2 

12 1997 11.7 330 0.866 10.13 -0.50 -5.85 -0.80 -0.60 -1.40 12.32 -0.62 2021 - 12.3 

  164.6         164.18     

ɋɪ.  13.72         13.68       


     49.03  54.52     5.74    


     - 

54.55 

 - 47.31     -5.28    

     - 5.52  7.21     0.46    

b1     - 0.92           

b2       1.20         

 

yi   =   13.72 – 0.92 costi+ 1.2 sinti 

 

Ⱥ24 = 1.32, φ24 = -37.5°; ɫɝɥɚɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ Ⱥ24 = 1.10   φ24 = -47.5° 
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Ɋɢɫɭɧɨɤ 4. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɪɚɫɱɟɬɧɵɯ Ʉm ɩɨ ɩɟɪɜɨɣ 24-ɯ-ɥɟɬɧɟɣ ɝɚɪɦɨɧɢɤɟ ɫ  
ɧɚɛɥɸɞɟɧɧɵɦɢ Ʉm  ɞɥɹ Ⱥɥɚɣ-Ʉɚɲɝɚɪɫɤɨɝɨ ɪɟɝɢɨɧɚ. 
ɉɪɢ ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ ɡɚ: Ⱥ - 1975-1997 ɝɝ., ȼ – 1979-2002 ɝɝ. 
ɉɪɨɝɧɨɡ: Ⱥ – 1998-2015 ɝɝ., ȼ – 2003-2015 ɝɝ. 

 

ȼɵɲɟɭɤɚɡɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɢɥɢ ɩɟɪɟɣɬɢ ɤ ɞɟɬɚɥɢɡɚɰɢɢ ɩɪɨɝɧɨɡɧɵɯ 
ɩɨɫɬɪɨɟɧɢɣ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɧɨɝɨ  ɪɹɞɚ Km  ɞɨ  24 ɫ ɲɚɝɨɦ ɜ 1 ɝɨɞ. Ɂɚ ɧɚɱɚɥɨ ɛɵɥ 
ɜɵɛɪɚɧ 1979 ɝ., ɤɨɝɞɚ ɩɨɫɥɟ Ⱦɚɪɚɭɬ-Ʉɭɪɝɚɧɫɤɨɝɨ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɫ KR = 16.0 ɩɪɨɢɡɨɲɥɨ 
ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ Km ɞɨ 13.2 (ɬɚɛɥɢɰɚ 1). ȼɪɟɦɟɧɧɵɣ ɪɹɞ Km ɡɚ 1979-2002 ɝ. ɢ ɩɚɪɚɦɟɬɪɵ 
ɩɟɪɜɨɣ 24-ɯ-ɥɟɬɧɟɣ ɝɚɪɦɨɧɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3, ɚ ɜ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧ ɩɪɨɝɧɨɡ 
ɜɨɡɦɨɠɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ Kmɡɚ 2003-2015 ɝɝ. (ɬɚɛɥɢɰɚ 4); ɫɪɚɜɧɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢ 
ɪɚɫɱɟɬɧɵɯ Km ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 4ȼ. 

Ɍɚɛɥɢɰɚ 3.   
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɦɧɨɝɨɥɟɬɧɢɯ ɤɨɥɟɛɚɧɢɣ Km ɜ  ɪɹɞ Ɏɭɪɶɟ (24-ɥɟɬɧɹɹ ɝɚɪɦɨɧɢɤɚ) 
                     ɞɥɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɟɝɢɨɧɚ Ⱥɥɚɣ- Ʉɚɲɝɚɪ ɡɚ 1979–2002 ɝɝ. 
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1 1979 13.2 0 1.00 13.20 0.0 0.0 -0.13 0.0 -0.13 13.06 0.24 

2 1980 13.4 1 0.966 12.94 0.259 3.47 -0.12 0.37 0.25 13.40 0.04 

3 1981 13.8 2 0.866 11.95 0.500 6.80 -0.11 0.72 0.61 13.80 -0.0 

4 1982 12.6 3 0.707 8.91 0.707 8.91 -0.09 1.02 0.93 14.12 1.52 

5 1983 16.1 4 0.50 8.05 0.866 13.94 -0.06 1.25 1.19 14.38 -1.72 
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6 1984 14.5 5 0.259 3.75 0.966 14.01 -0.03 1.39 1.36 14.55 0.05 

7 1985 16.5 6 0.0 0 1.00 16.5 0.0 1.44 1.44 14.63 -1.87 

8 1986 13.1 7 -0.259 -3.39 0.966 12.65 0.03 1.39 1.42 14.61 1.51 

9 1987 14.5 8 -0.500 -7.25 0.866 12.56 0.06 125 1.31 14.50 0.0 

10 1988 13.3 9 -0.707 -9.40 0.707 9.40 0.09 1.02 1.11 14.30 1.00 

11 1989 12.6 10 -0.866 -10.91 0.500 6.80 0.11 0.72 0.83 14.02 1.42 

12 1990 15.0 11 -0.966 -14.49 0.259 3.88 0.12 0.37 0.49 13.68 -1.32 

13 1991 13.6 12 -1.0 -13.6 0.0 0.0 0.13 0 0.13 13.32 -0.28 

14 1992 12.2 13 -0.966 -11.78 -0.259 -3.16 0.12 -0.37 -0.25 12.94 0.74 

15 1993 11.60 14 -0.866 -10.04 -0.500 -5.80 0.11 -0.72 -0.61 12.58 0.98 

16 1994 13.30 15 -0.707 -9.40 -0.707 -9.40 0.09 -1.02 -1.11 12.08 -1.22 

17 1995 13.60 16 -0.50 -6.80 -0.866 -11.78 0.06 -125 -1.19 12.00 -1.60 

18 1996 11.8 17 -0.259 -3.06 -0.966 -11.40 0.03 -1.39 -1.36 11.83 0.03 

19 1997 11.7 18 0.0 0.0 -1.00 -11.7 0.0 -144 -1.44 11.75 0.05 

20 1988 11.2 19 0.259 2.90 -0.966 -10.82 -0.03 -1.39 -1.42 11.77 0.57 

21 1999 11.6 20 0.500 5.80 -0.866 -10.04 -0.06 -1.25 -1.31 11.91 -0.28 

22 2000 11.7 21 0.707 8.27 -0.707 -8.27 -0.09 -1.02. -1.11 12.08 0.38 

23 2001 11.8 22 0.866 10.22 -0.500 -5.90 -0.11 -0.72 -0.83 12.36 -0.50 

24 2002 13.0 23 0.966 12.56 -0.259 -3.37 -0.12 -0.37 -0.49 12.70 -0.30 

  316.7         316.38  

yi  13.19           

yɪ           13.18      


     98.55  108.92     9.13 


     100. 12  91.64     6.96 

ɫɪ            2.17 

i     - 1.57  17.28     0.09 

b1     - 0.131  1.44      

b2             

 

yɪɚɫ.  =   13.19 – 0.13 cos t24  + 1.44 sin t24 

 

tg φ24 =  - 
44.1

131.0
= - 0.091          φ24  = - 5.25° 

 

A24  =  (0.0169 + 2.086)
0..5   

= 1.45   yɪɚɫ.=  13.19 + 1.45 sin( t°24   - 5.25°);  

 

ɫɝɥɚɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ: Ⱥ24 = 1.37, φ = -13°. 
 

 

Ɍɚɛɥɢɰɚ 4. ɉɪɨɝɧɨɡ ɜɨɡɦɨɠɧɵɯ ɢɡɦɟɧɟɧɢɣ Km  ɞɥɹ ɨɠɢɞɚɟɦɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɧɚ ɩɟɪɢɨɞ     
                    2003-2015 ɝɝ. ɪɟɝɢɨɧɚ Ⱥɥɚɣ- Ʉɚɲɝɚɪ  ɩɨ ɜɪɟɦɟɧɧɨɦɭ ɪɹɞɭ Kmɡɚ 1979- 2002 ɝɝ. 
                    (24-ɥɟɬɧɹɹ ɝɚɪɦɨɧɢɤɚ, ɧɚɱɚɥɨ ɪɚɫɱɟɬɨɜ 1979 ɝ.) 
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1 2 3 4 5 6 7 8 9 10 11 

1 2003 11.8 24 1.0 -0.13 0.0 0.0 -0.13 13.06 1.26 

2 2004 13.3 25 0.966 -0.12 0.259 0.37 0.25 13.44 -0.14 

3 2005 11.9 26 0.866 -0.11 0.500 0.72 0.61 13.80 1.90 

4 2006 13.7 27 0.707 -0.09 0.707 1.02 0.93 14.12 0.42 
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1 2 3 4 5 6 7 8 9 10 11 

5 2007 14.8 28 0.50 -0.06 0.866 1.25 1.19 14.38 -0.50 

6 2008 16.0 29 0.259 -0.03 0.966 1.39 1.36 14.55 -1.45 

7 2009 12.3 30 0.0 0.0 1.00 1.44 1.44 14.63 2.33 

8 2010 13.5 31 -0.259 0.03 0.966 1.39 1.42 14.61 1.11 

9 2011 14.2 32 -0.500 0.06 0.866 1.25 1.31 14.50 -0.30 

10 2012 13.0 33 -0.700 0.09 0.707 1.02 1.11 14.30 1.30 

11 2013  34 -0.866 0.11 0.500 0.72 0.83 14.02  

12 2014  35 -0.960 0.12 0.259 0.37 0.49 13.68  

13 2015  36 -1.00 0.13 0.0 0.0 0.13 13.32  

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɡɚ 1979 - 2002 ɝɝ. ɩɨ                  
24-ɥɟɬɧɟɣ ɝɚɪɦɨɧɢɤɟ, ɤɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɦ ɫɥɭɱɚɟ, ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɩɪɟɞɫɤɚɡɵɜɚɟɬ 
ɜɨɡɦɨɠɧɵɟ ɬɟɧɞɟɧɰɢɢ ɢɡɦɟɧɟɧɢɹ Km, ɚ ɬɚɤɠɟ ɪɨɫɬ ɦɚɤɫɢɦɚɥɶɧɵɯ Km ɞɨ Km= 14.12-14.62  ɜ 
2006-2010 ɝɝ. (ɬɚɛɥɢɰɚ 4, ɪɢɫɭɧɨɤ 4ȼ). ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ 
ɜɟɥɢɱɢɧ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ Km ɡɚ 1975-1998 ɝɝ. ɢ 1979-2002 ɝɝ. (ɬɚɛɥɢɰɵ 2-4) ɜɵɹɫɧɹɟɬɫɹ, ɱɬɨ 
ɩɪɢ ɲɚɝɟ ∆t = 1 ɝɨɞ ɢn = 24 ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɨɜ ɩɨɜɵɲɚɟɬɫɹ: ɩɪɢ ɲɚɝɟ ∆t = 2 ɝɨɞɚ 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɲɢɛɤɚ ɞɨɫɬɢɝɚɟɬ 22% (ɬɚɛɥɢɰɚ 2, 2003 ɝ., Km=14.8 ɩɪɨɬɢɜ 11.8), ɩɪɢ ɲɚɝɟ          
∆t = 1 ɝɨɞ ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɲɢɛɤɚ ɞɨɫɬɢɝɚɟɬ 17% (ɬɚɛɥɢɰɚ 4, 2009 ɝ., Km = 14.63 ɩɪɨɬɢɜ 12.3). 

Ɉɞɧɚɤɨ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 4Ⱥ,ȼ, ɧɟɫɦɨɬɪɹ ɧɚ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɩɪɟɞɫɤɚɡɚɧɢɟ 
ɬɟɧɞɟɧɰɢɢ ɜɟɪɨɹɬɧɵɯ ɢɡɦɟɧɟɧɢɣ Km ɩɨ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɟ ɩɨɹɜɥɟɧɢɟ ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɵɯ 
ɝɚɪɦɨɧɢɤ ɧɟ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɵɟ ɩɢɤɨɜɵɟ ɡɧɚɱɟɧɢɹ Km (ɪɢɫɭɧɨɤ 
4Ⱥ,ȼ).  

ɉɪɨɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɵɯ ɝɚɪɦɨɧɢɤ. Ⱦɥɹ  ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ Km ɡɚ 
1979-2002 ɝɝ. ɩɨ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɟ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɟɪɢɨɞɵ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɚɦɩɥɢɬɭɞɚɦɢ: 3, 7, 11 ɢ 24 ɝɨɞɚ (ɪɢɫɭɧɨɤ 5), ɚ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɩɪɨɝɧɨɡɚɯ Km 

ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫ ɩɟɪɢɨɞɚɦɢ: 3, 4, 5, 6, 7, 11, 15 ɢ 22 ɝɨɞɚ ɫ 
ɚɦɩɥɢɬɭɞɚɦɢ: Ⱥ3 = 0.46, Ⱥ4 = 0.15, Ⱥ5 = 0.40, Ⱥ6 = 0.48, Ⱥ7 = 0.58, Ⱥ11 = 0.65, Ⱥ15 = 0.08, Ⱥ24 = 

1.37, ɫ ɮɚɡɚɦɢ: φ3 = 90°, φ4 = 33°, φ5 = 74°, φ6 = 143°, φ7 = 29°, φ11 = -87°, φ15 = -75° ɢ 41 φ24 = -

13° (ɮɚɡɵ ɜ ɰɟɥɹɯ ɭɩɪɨɳɟɧɢɹ ɨɤɪɭɝɥɟɧɵ ɞɨ ɰɟɥɵɯ ɡɧɚɱɟɧɢɣ). ɉɪɢ ɷɬɨɦ ɞɥɹ ɩɟɪɜɨɣ 
ɝɚɪɦɨɧɢɤɢ ɚɦɩɥɢɬɭɞɵ ɢ ɮɚɡɵ ɫɝɥɚɠɟɧɧɨɝɨ ɪɹɞɚ Km ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɫɨɜɩɚɞɚɸɬ ɫ 
ɧɟɫɝɥɚɠɟɧɧɵɦɢ Ⱥ24 ɢ φ24 (ɬɚɛɥɢɰɵ 2-3). 

ɇɚ ɮɨɧɟ ɨɛɳɟɣ ɬɟɧɞɟɧɰɢɢ ɪɨɫɬɚ Km ɤɨɪɨɬɤɨ ɩɟɪɢɨɞɧɵɟ 3, 6, 7 ɢ 11-ɥɟɬɧɢɟ ɝɚɪɦɨɧɢɤɢ 
ɩɪɢɜɨɞɹɬ ɤ ɩɨɹɜɥɟɧɢɸ ɪɟɡɨɧɚɧɫɧɵɯ «ɜɡɪɵɜɧɵɯ» ɪɨɫɬɨɜ Km, ɬ.ɟ. ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɤɨɪɨɬɤɨɜɨɥɧɨɜɵɯ ɢ ɞɥɢɧɧɨɜɨɥɧɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ ɦɵ ɧɚɛɥɸɞɚɟɦ ɤɚɤ ɷɮɮɟɤɬɵ 
«ɩɟɪɟɦɟɠɚɟɦɨɫɬɢ», ɱɬɨ ɩɪɟɞɫɤɚɡɵɜɚɸɬ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ. ɉɪɨɝɧɨɡɧɵɟ ɪɚɫɱɟɬɵ 
ɩɨ ɞɜɭɦ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɜɪɟɦɟɧɧɵɦ ɪɹɞɚɦ Km ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5, ɢɡ ɤɨɬɨɪɨɝɨ ɜɢɞɧɨ, 
ɱɬɨ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜɟɥɢɱɢɧɵ Km ɡɚ 2003-2012 ɝɝ. ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɫɨɜɩɚɞɚɸɬ ɫ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦɢ, ɚ ɜ 2013-2015 ɝɝ. ɜɨɡɦɨɠɧɵ ɩɪɨɹɜɥɟɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ c KR = 15.0 

(ɪɢɫɭɧɨɤ 5). ɂɡ ɪɢɫɭɧɤɚ 4 Ⱥ,ȼ, ɫɥɟɞɨɜɚɥɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɨɥɶɤɨ ɨɞɧɨɣ ɝɥɚɜɧɨɣ                     
24-ɥɟɬɧɟɣ ɝɚɪɦɨɧɢɤɟ ɤ 2015 ɝ. ɨɠɢɞɚɥɨɫɶ ɫɧɢɠɟɧɢɟ Km ɞɨ ɫɪɟɞɧɢɯ ɦɧɨɝɨɥɟɬɧɢɯ ɡɧɚɱɟɧɢɣ              
Km= 13.2-13.7. Ɉɞɧɚɤɨ ɛɥɚɝɨɞɚɪɹ ɜɨɡɞɟɣɫɬɜɢɸ ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɵɯ 3, 7 ɢ 11-ɥɟɬɧɢɯ 
ɤɨɥɟɛɚɧɢɣ, ɭɪɨɜɟɧɶ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɩɨɫɥɟ ɇɭɪɚ-Ⱥɥɚɣɫɤɨɝɨ ɡɟɦɥɟɬɪɹɫɟɧɢɹ 2008 ɝ. ɤ 
2013-2015 ɝɝ. ɜɧɨɜɶ ɨɫɬɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦ (ɪɢɫɭɧɨɤ 5).  
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Ɋɢɫɭɧɨɤ 5.  Ƚɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɧɚɛɥɸɞɟɧɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ 

            ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɥɚɫɫɨɜ ɡɟɦɥɟɬɪɹɫɟɧɢɣ (Km) ɞɥɹ Ⱥɥɚɣ-Ʉɚɲɝɚɪɫɤɨɣ ɫɟɣɫɦɨɚɤɬɢɜɧɨɣ 

            ɡɨɧɵ. 
            Ⱦɥɹ ɪɚɫɱɟɬɨɜ Km ɜɡɹɬɵ ɢɧɬɟɪɜɚɥɵ: Ⱥ – 1975-1998 ɝɝ., ȼ – 1979-2002 ɝɝ. 
            ɉɪɢ ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɝɚɪɦɨɧɢɤɢ: Ⱥ – 3-7, 9, 12, 24; ȼ – 3-7, 11, 15, 24. 

 r-  ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ; Kmɫɪ. – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɡɧɚɱɟɧɢɹ; 
 

ɗɬɢ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɩɪɨɝɧɨɡɧɵɦɢ ɪɚɫɱɟɬɚɦɢ ɢ ɩɨ ɞɥɢɬɟɥɶɧɵɦ 
ɜɪɟɦɟɧɧɵɦ ɪɹɞɚɦ ɡɚ 1930-2000 ɢ 1940-2000 ɝɝ., ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 6. Ʉɪɨɦɟ 
ɷɬɨɝɨ, ɧɚ ɪɢɫɭɧɤɟ 6 ɜɢɞɧɨ, ɱɬɨ ɧɨɜɚɹ ɥɨɤɚɥɶɧɚɹ ɮɚɡɚ ɫɧɢɠɟɧɢɹ Km ɨɠɢɞɚɟɬɫɹ ɜ 2016-2018 ɝɝ., 
ɡɚ ɤɨɬɨɪɨɣ ɜ 2019 ɝ. ɜɨɡɦɨɠɧɨ ɧɨɜɨɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɫ Km = 15.0 

(ɪɢɫɭɧɨɤ 6). ɇɚ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɩɪɢɦɟɪɚɯ ɱɟɬɤɨ ɜɢɞɧɚ ɪɨɥɶ ɜɥɢɹɧɢɹ ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɵɯ 
ɝɚɪɦɨɧɢɤ ɧɚ ɜɨɡɦɨɠɧɵɟ ɢɡɦɟɧɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɡɨɧɵ Ƚɢɫɫɚɪɨ-

Ʉɨɤɲɚɚɥɶɫɤɨɝɨ ɝɥɭɛɢɧɧɨɝɨ ɪɚɡɥɨɦɚ.  
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Ɋɢɫɭɧɨɤ 6. ɇɚɛɥɸɞɟɧɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ Km ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɡɚ 
2000-2012 ɝɝ. ɢ ɩɪɨɝɧɨɡ Km ɞɨ 2017-2020 ɝɝ. 

 

Ɉɛɫɭɠɞɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱥɧɚɥɢɡ ɤɨɥɟɛɚɧɢɣ Km ɩɨ ɪɟɝɢɨɧɭ Ⱥɥɚɣ-

Ʉɚɲɝɚɪ ɡɚ ɪɚɡɥɢɱɧɵɟ ɩɟɪɢɨɞɵ ɧɚɛɥɸɞɟɧɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɛɳɢɟ ɬɟɧɞɟɧɰɢɢ ɜɨɡɦɨɠɧɵɯ 
ɢɧɟɪɰɢɨɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɪɨɫɬɚ ɢɥɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɧɚ ɛɥɢɠɚɣɲɢɟ 
5-10 ɥɟɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɢ. Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟɝɢɨɧɚ 
ɩɟɪɢɨɞ ɷɬɨɣ ɝɚɪɦɨɧɢɤɢ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 23 ɞɨ 27 ɥɟɬ ɢ  ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 24 ɝɨɞɚ. ȼ 
ɩɪɟɞɟɥɚɯ ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɤɨɝɞɚ ɦɨɝɭɬ ɩɪɨɹɜɢɬɶɫɹ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɫ KR>13.8 (ɞɨ 
16.6), ɢɡɦɟɧɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ p1 ɩɨ 24-ɯ ɥɟɬɧɟɣ ɝɚɪɦɨɧɢɤɟ ɦɨɠɧɨ 
ɜɵɪɚɡɢɬɶ ɮɨɪɦɭɥɨɣ: 

                                                   ɪ1 = 0.50 + 0.5sinα,                   (3) 

 

ɝɞɟ  = t24° + φ24, ɞɥɹ ɫɥɭɱɚɹ ɬɚɛɥɢɰɵ 3 φ = -5.25°.  ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ  ɫ (3) ɩɨ ɪɹɞɭ Km ɡɚ  1979-

2002 ɝɝ. ɜɟɥɢɱɢɧɚ p1 ɜɨɡɪɚɫɬɚɥɚ ɨɬ 0.44 ɜ 1979 ɝ. ɞɨ 0.99 ɜ 1985 ɝ. ɢ ɫɧɢɠɚɥɚɫɶ ɞɨ 0.01 (1997 
ɝ.), ɚ ɜ 2002 ɝ. ɜɟɥɢɱɢɧɚ ɪ1 ɫɨɫɬɚɜɥɹɥɚ 0.33 ɢ ɤ 2007 ɝ. (ɡɚ ɝɨɞ ɞɨ ɇɭɪɚ-Ⱥɥɚɣɫɤɨɝɨ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ)   ɪ1 ɜɨɡɪɨɫɥɚ ɞɨ ɪ1 = 0.91. (ɪɢɫɭɧɨɤ 7). 

ȼɵɞɟɥɟɧɧɵɟ ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɩɟɪɢɨɞɢɱɧɨɫɬɢ 3, 5, 7-8, 

9-18 ɢ 22-27 ɥɟɬ ɢɦɟɸɬ ɪɚɡɥɢɱɧɭɸ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɢɡ ɧɢɯ 
ɩɟɪɢɨɞɢɱɧɨɫɬɢ - 3, 7, 11 ɢ 22-27 ɥɟɬ. ȼ ɫɜɟɬɟ ɮɢɡɢɱɟɫɤɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ ɨɛɥɚɫɬɢ ɢɡɭɱɟɧɢɹ 
ɪɚɡɪɭɲɟɧɢɹ ɬɜɟɪɞɵɯ ɬɟɥ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɩɨɥɟɣ [4, 8] 
ɩɨɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɨɛɴɹɫɧɢɬɶ ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɫɟɣɫɦɢɱɟɫɤɢɯ 
ɮɥɭɤɬɭɚɰɢɣ, ɫɜɹɡɵɜɚɹ ɢɯ, ɧɚɩɪɢɦɟɪ, ɫ ɬɪɢɝɝɟɪɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɜ ɜɢɞɟ ɞɢɫɤɪɟɬɧɨ-

ɜɨɥɧɨɜɵɯ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɉɨ ɦɚɫɲɬɚɛɭ ɢɯ ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɜɧɟɡɟɦɧɵɟ, ɨɛɳɟɩɥɚɧɟɬɚɪɧɵɟ, ɪɟɝɢɨɧɚɥɶɧɵɟ ɢ ɥɨɤɚɥɶɧɵɟ [4]. ɉɨɫɥɟɞɧɢɟ 2 ɬɢɩɚ 
ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶɫɹ ɤɚɤ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɜɨɥɧɵ, ɝɟɧɟɪɢɪɭɟɦɵɟ ɢɡ ɪɚɣɨɧɨɜ ɫ ɜɵɫɨɤɨɚɤɬɢɜɧɵɦ 
ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɪɟɠɢɦɨɦ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɚɤɨɜɵɦ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɫɟɝɦɟɧɬ ɪɟɝɢɨɧɚ 
ɤɨɥɥɢɡɢɣ ɂɧɞɨɫɬɚɧɫɤɨɣ ɢ ȿɜɪɨɚɡɢɚɬɫɤɨɣ ɩɥɢɬ – ɡɨɧɚ Ƚɢɫɫɚɪɨ-Ʉɨɤɲɚɚɥɶɫɤɨɝɨ ɝɥɭɛɢɧɧɨɝɨ 
ɪɚɡɥɨɦɚ.  
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Ɋɢɫɭɧɨɤ 7. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ p1 ɩɪɨɹɜɥɟɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ 

ɫ Km> 13.7 ɩɨ 24-ɯ-ɥɟɬɧɟɣ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɟ ɞɥɹ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɧɚ  
2003-2015 ɝɝ. ɩɨ ɞɚɧɧɵɦ 1979-2002 ɝɝ. (ɬɚɛɥɢɰɚ 3-4). 

 

ɉɨ [4] ɩɪɢɪɨɞɚ ɜɧɟɡɟɦɧɵɯ ɢ ɩɥɚɧɟɬɚɪɧɵɯ ɬɪɢɝɝɟɪɨɜ ɜɟɫɶɦɚ ɪɚɡɧɨɨɛɪɚɡɧɚ. ɋɭɞɹ ɩɨ 
ɧɚɛɥɸɞɚɟɦɵɦ ɝɚɪɦɨɧɢɤɚɦ, ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɢɯ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ 
ɪɨɬɚɰɢɨɧɧɵɦ ɪɟɠɢɦɨɦ Ɂɟɦɥɢ, ɱɚɧɞɥɟɪɨɜɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɟɟ ɨɫɢ ɜɪɚɳɟɧɢɹ, ɨɪɛɢɬɚɥɶɧɵɦ 
ɩɨɥɨɠɟɧɢɟɦ  ɧɚɲɟɣ ɩɥɚɧɟɬɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɋɨɥɧɰɭ ɜ ɪɚɡɧɵɟ ɦɟɫɹɰɵ ɝɨɞɚ, ɩɪɢɥɢɜɧɵɦ 
ɜɥɢɹɧɢɟɦ Ʌɭɧɵ ɢ ɋɨɥɧɰɚ ɢ, ɜɨɡɦɨɠɧɨ, ɫ ɞɪɭɝɢɦɢ ɤɨɫɦɢɱɟɫɤɢɦɢ ɩɪɢɱɢɧɚɦɢ.  

Ⱦɟɣɫɬɜɢɹ ɬɪɢɝɝɟɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɦɨɠɧɨ ɩɨɹɫɧɢɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [4]. ȼ ɬɟɯ ɨɛɴɟɦɚɯ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɝɞɟ ɝɨɪɧɵɟ ɩɨɪɨɞɵ ɧɚɯɨɞɹɬɫɹ 
ɜ ɫɨɫɬɨɹɧɢɢ ɤɪɚɣɧɟɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ, ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɯ ɜɨɡɦɭɳɟɧɢɣ ɨɬ 
ɨɫɰɢɥɥɹɬɨɪɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ ɞɥɹ ɡɚɩɭɫɤɚ ɦɟɯɚɧɢɡɦɚ ɥɚɜɢɧɧɨ-ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ (ɦɨɞɟɥɶ ɅɇɌ) ɢɥɢ ɛɵɫɬɪɨɝɨ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ɛɟɪɟɝɨɜ ɪɚɡɪɵɜɨɜ 
ɫɟɣɫɦɨɝɟɧɟɪɢɪɭɸɳɢɯ ɪɚɡɥɨɦɨɜ (ɦɨɞɟɥɶ stick-slip). Ɇɟɯɚɧɢɡɦɵ ɜɧɟɲɧɢɯ ɤɜɚɡɢɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɜɨɡɦɭɳɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɜɟɫɶɦɚ ɪɚɡɥɢɱɧɵ, ɧɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɢɯ ɜɨ ɦɧɨɝɨɦ ɩɨɤɚ ɧɟɹɫɧɭɸ 
ɩɪɢɪɨɞɭ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɚɝɚɬɶ ɪɟɚɥɶɧɨɣ ɢɯ ɪɟɝɭɥɢɪɭɸɳɭɸ ɪɨɥɶ ɜ ɩɪɨɹɜɥɟɧɢɹɯ 
ɫɟɣɫɦɢɱɧɨɫɬɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɹɜɥɟɧɧɵɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ 3, 7-8, 9-18 ɢ 22-27 ɥɟɬ ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ 
ɪɟɠɢɦɟ ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ -  ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ƚɢɫɫɚɪɨ-Ʉɨɤɲɚɚɥɶɫɤɨɝɨ ɝɥɭɛɢɧɧɨɝɨ 
ɪɚɡɥɨɦɚ ɭɠɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ ɰɟɥɹɯ 
ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɜɚɥ – 10-15 ɥɟɬ. Ɍɚɤɢɟ ɠɟ ɩɨɩɵɬɤɢ ɜɩɟɪɜɵɟ ɛɵɥɢ 
ɩɪɟɞɩɪɢɧɹɬɵ ɜ ɉɪɢɛɚɣɤɚɥɶɟ ɢ ɜ ɪɹɞɟ ɞɪɭɝɢɯ ɪɟɝɢɨɧɨɜ [2, 4, 6-7, 14]. Ɉɧɢ ɩɪɢɜɟɥɢ ɤ ɜɵɜɨɞɭ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɢɬɵɜɚɬɶ ɨɠɢɞɚɟɦɵɟ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɟɣɫɦɢɱɟɫɤɨɣ «ɩɨɝɨɞɟ» 
ɷɬɢɯ ɪɟɝɢɨɧɨɜ ɩɪɢ ɩɪɨɝɧɨɡɟ ɜɟɪɨɹɬɧɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɧɚ ɛɥɢɠɚɣɲɢɟ 10-15 ɥɟɬ.  

 

ȼɕȼɈȾɕ 

 
1. ɉɨ ɞɚɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 1930-2012 ɝɝ.  ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 

ɪɟɝɢɨɧɚ Ⱥɥɚɣ-Ʉɚɲɝɚɪ ɜɵɞɟɥɹɸɬɫɹ ɭɫɬɨɣɱɢɜɵɟ ɝɚɪɦɨɧɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫ ɩɟɪɢɨɞɚɦɢ 3, 
5, 7, 11 ɢ 22-27-ɥɟɬ.  ɉɪɢ ɷɬɨɦ ɩɚɪɚɦɟɬɪɵ ɩɟɪɜɵɯ  ɞɥɢɧɧɨɩɟɪɢɨɞɧɵɯ ɤɨɥɟɛɚɧɢɣ ɨɩɪɟɞɟɥɹɸɬ 
ɨɛɳɢɟ ɬɟɧɞɟɧɰɢɢ ɪɨɫɬɚ ɢɥɢ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɧɚ ɛɥɢɠɚɣɲɢɟ 10-

15 ɥɟɬ. 
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2. ɋɨɜɦɟɫɬɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɵɯ ɢ ɞɥɢɧɧɨɩɟɪɢɨɞɧɵɯ 
ɬɟɤɬɨɧɨɮɢɡɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɩɪɢɜɨɞɹɬ ɤ ɭɫɥɨɠɧɟɧɢɸ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɚ, ɯɚɪɚɤɬɟɪɧɨɝɨ ɢ ɞɥɹ ɞɪɭɝɢɯ ɫɟɣɫɦɨɚɤɬɢɜɧɵɯ ɡɨɧ.  

3. ɉɨ ɩɪɨɝɧɨɡɧɵɦ ɩɪɟɞɩɨɥɨɠɟɧɢɹɦ ɧɨɜɚɹ ɮɚɡɚ ɚɤɬɢɜɢɡɚɰɢɢ ɫɟɣɫɦɢɱɧɨɫɬɢ ɜ ɞɚɧɧɨɦ 
ɪɟɝɢɨɧɟ ɨɠɢɞɚɟɬɫɹ ɜ 2013-2015 ɝɝ. ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɧɢɠɟɧɢɟɦ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɜ 
2016-2018 ɝɝ. ɢ ɧɨɜɵɣ ɩɨɞɴɟɦ  Km ɞɨ 15.0 ɜ 2019 ɝ. 
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