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ɋȿɌɄȺ ɂɁɈɅɂɇɂɃ ɊȺɁɇɈɋɌɂ ȼЫɋɈɌ ɂ ɊȺɁɇɈɋɌɂ ȺɁɂɆɍɌɈȼ 

ȾȼɍХ ɋȼȿɌɂɅ ȼ ɁȺȾȺɇɇɈɆ ȾɈɅȽɈɌɇɈɆ ȾɂȺɉȺɁɈɇȿ 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɢɡɨɥɢɧɢɣ ɪɚɡɧɨɫɬɢ ɜɵɫɨɬ ɢ ɪɚɡɧɨɫɬɢ 

ɚɡɢɦɭɬɨɜ ɞɜɭɯ ɫɜɟɬɢɥ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɜɡɚɢɦɧɨɝɨ ɩɟɪɟɫɟɱɟɧɢɹ ɢɡɨɥɢɧɢɣ 

ɪɚɡɧɨɫɬɢ ɜɵɫɨɬ ɢ ɚɡɢɦɭɬɨɜ, ɚ ɬɚɤɠɟ ɜɟɥɢɱɢɧɵ ɝɪɚɞɢɟɧɬɨɜ ɷɬɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ. Ⱥɧɚɥɢɡɢɪɭɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɢ ɧɟ-

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɨɛɫɟɪɜɚɰɢɣ 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɢɡɨɥɢɧɢɢ, ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ, ɪɚɡɧɨɫɬɶ ɚɡɢɦɭɬɨɜ, ɝɪɚɞɢɟɧɬ. 
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ISOLINES ALTITUDE DIFFERENCE AND AZIMUTH DIFFERENCE GRID 

OF TWO LUMINARIES IN THE GIVEN LONGITUDINAL RANGE 

 

The article deals with the calculation and construction of isolines of altitude dif-

ference and azimuth of two luminaries. It determines the nature of crossing of iso-

lines of altitude difference and azimuth and value gradient of these navigation param-

eters. It analyzes the conditions of satisfactory and unsatisfactory observation. 
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ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɫɭɞɨɜɨɠɞɟɧɢɢ ɦɨɪɟɯɨɞɧɚɹ ɚɫɬɪɨɧɨɦɢɹ ɜ ɨɪɞɢɧɚɪɧɵɯ ɭɫɥɨ-

ɜɢɹɯ ɪɟɲɚɟɬ ɬɨɥɶɤɨ ɨɞɧɭ ɢɡ ɞɜɭɯ ɫɜɨɢɯ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ‒ ɡɚɞɚɱɭ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨ-

ɩɪɚɜɤɢ ɤɨɦɩɚɫɨɜ. ɇɨ ɜ ɧɟɨɪɞɢɧɚɪɧɵɯ ɭɫɥɨɜɢɹɯ (ɚɜɚɪɢɣɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɭɞɧɚ, 

ɨɬɤɚɡ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɨɬɤɚɡɵ ɫɩɭɬɧɢɤɨɜɨɣ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ) ɛɨɥɟɟ 

ɜɚɠɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɫɭɞɧɚ. ɋɟɤɫɬɚɧ ɬɪɚɞɢɰɢɨɧɧɨɝɨ 

ɢɫɩɨɥɧɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɷɬɭ ɡɚɞɚɱɭ ɩɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɜɵɫɨɬ ɫɜɟɬɢɥ ɫ ɩɨ-

ɫɥɟɞɭɸɳɢɦ ɪɚɫɱёɬɨɦ ɷɥɟɦɟɧɬɨɜ ɜɵɫɨɬɧɵɯ ɥɢɧɢɣ ɩɨɥɨɠɟɧɢɹ, ɬɨɱɤɢ ɩɟɪɟɫɟɱɟ-

ɧɢɹ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬ ɦɟɫɬɨ ɫɭɞɧɚ ɧɚ ɤɚɪɬɟ. Ɉɞɧɚɤɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜɵɫɨɬ 

ɫɜɟɬɢɥ ɧɭɠɧɚ ɧɟ ɬɨɥɶɤɨ ɯɨɪɨɲɚɹ ɜɢɞɢɦɨɫɬɶ ɫɜɟɬɢɥ, ɧɨ ɢ ɯɨɪɨɲɚɹ ɜɢɞɢɦɨɫɬɶ 

ɝɨɪɢɡɨɧɬɚ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɜɵɫɨɬ ɧɚɞ ɜɢɞɢ-

ɦɵɦ ɝɨɪɢɡɨɧɬɨɦ, ɪɚɡɪɚɛɨɬɚɧɵ ɫɟɤɫɬɚɧɵ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɝɨɪɢɡɨɧɬɨɦ, ɮɭɧɤɰɢɸ 

ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɹɟɬ ɝɢɪɨɫɤɨɩ. ɇɨ ɩɪɢ ɷɬɨɦ ɫɟɤɫɬɚɧ ɬɟɪɹɟɬ ɚɜɬɨɧɨɦɧɨɫɬɶ, ɱɬɨ 

ɥɢɤɜɢɞɢɪɭɟɬ ɨɞɧɨ ɢɡ ɝɥɚɜɧɟɣɲɢɯ ɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜ. 

Ɋɚɡɪɚɛɨɬɚɬɶ ɫɟɤɫɬɚɧ, ɫɨɯɪɚɧɹɸɳɢɣ ɚɜɬɨɧɨɦɧɨɫɬɶ (ɧɟ ɬɪɟɛɭɸɳɢɣ ɢɫɬɨɱɧɢ-

ɤɨɜ ɩɢɬɚɧɢɹ) ɢ ɫɩɨɫɨɛɧɵɣ ɢɡɦɟɪɹɬɶ ɜɵɫɨɬɵ ɫɜɟɬɢɥ ɧɚɞ ɜɢɞɢɦɵɦ ɝɨɪɢɡɨɧɬɨɦ 

(ɚɧɚɥɨɝɢɱɧɨ ɬɪɚɞɢɰɢɨɧɧɨɦɭ ɫɟɤɫɬɚɧɭ), ɧɨ ɞɨɛɚɜɥɹɸɳɢɣ ɤ ɷɬɢɦ ɜɨɡɦɨɠɧɨɫɬɹɦ 

ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɹɬɶ ɪɚɡɧɨɫɬɢ ɜɵɫɨɬ ɢ ɪɚɡɧɨɫɬɢ ɚɡɢɦɭɬɨɜ ɞɜɭɯ ɫɜɟɬɢɥ, ɭɞɚ-

ɥɨɫɶ ɧɚ ɨɫɧɨɜɟ ɢɡɨɛɪɟɬɟɧɢɹ Дɋɢɱɤɚɪёɜ, 2014, ɫ. 2], ɞɨɩɨɥɧɹɸɳɟɝɨ ɬɪɚɞɢɰɢɨɧ-

ɧɵɣ ɫɟɤɫɬɚɧ ɟɳё ɨɞɧɨɣ ɫɬɟɩɟɧɶɸ ɫɜɨɛɨɞɵ. Эɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɫɬɟɩɟɧɶ ɫɜɨɛɨ-

ɞɵ ɫɨɡɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɨɪɨɬɚ ɛɨɥɶɲɨɝɨ ɡɟɪɤɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ, ɥɟɠɚ-

ɳɟɣ ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ ɫɟɤɫɬɚɧɚ. ɉɪɢ ɷɬɨɦ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɪɹɬɶ ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɞɜɭɯ ɫɜɟɬɢɥ ɢ ɪɚɡɧɨɫɬɶ ɚɡɢɦɭɬɨɜ ɷɬɢɯ ɠɟ ɫɜɟɬɢɥ, ɧɟ 

ɩɪɢɛɟɝɚɹ ɤ ɢɡɦɟɪɟɧɢɸ ɜɵɫɨɬ ɢ ɧɟ ɧɭɠɞɚɹɫɶ ɜ ɢɡɦɟɪɟɧɢɢ ɚɡɢɦɭɬɨɜ (ɬɨ ɟɫɬɶ, ɧɟɬ 

ɧɚɞɨɛɧɨɫɬɢ ɡɧɚɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɦɟɪɢɞɢɚɧɚ ɧɚɛɥɸɞɚɬɟɥɹ ɢ ɜɢɞɟɬɶ ɝɨɪɢɡɨɧɬ). ɉɪɢ 

ɷɬɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɫɭɞɧɚ ɧɭɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɥɢɛɨ ɢɡɨɥɢɧɢɹɦɢ ɪɚɡɧɨ-

ɫɬɢ ɜɵɫɨɬ ɢ ɪɚɡɧɨɫɬɢ ɚɡɢɦɭɬɨɜ ɷɬɢɯ ɫɜɟɬɢɥ, ɥɢɛɨ ɢɯ ɥɢɧɢɹɦɢ ɩɨɥɨɠɟɧɢɹ. ɇɟɨɛ-

ɯɨɞɢɦɨ ɬɚɤɠɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɟɬɨɞ ɩɥɚɧɢɪɨɜɚɧɢɹ ɨɛɫɟɪɜɚɰɢɢ.  

ȼɚɠɧɚɹ ɪɨɥɶ ɩɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɨɛɫɟɪɜɚɰɢɢ ɨɬɜɨɞɢɬɫɹ ɯɚɪɚɤɬɟɪɭ ɜɡɚɢɦɧɨɝɨ 

ɩɟɪɟɫɟɱɟɧɢɹ ɢɡɨɥɢɧɢɣ ɪɚɡɧɨɫɬɢ ɜɵɫɨɬ (Ɋȼ) ɢ ɪɚɡɧɨɫɬɢ ɚɡɢɦɭɬɨɜ (ɊȺ), ɚ ɬɚɤɠɟ 



 

 

ɝɪɚɞɢɟɧɬɭ ɷɬɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɨɩɬɢɦɚɥɶɧɨɣ ɨɛɫɟɪɜɚɰɢɢ ɭɝɨɥ 

ɩɟɪɟɫɟɱɟɧɢɹ ɢɡɨɥɢɧɢɣ ɞɨɥɠɟɧ ɛɵɬɶ 90°, ɚ ɝɪɚɞɢɟɧɬɵ ɦɚɤɫɢɦɚɥɶɧɨ ɛɨɥɶɲɢɦɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɝɥɹɞɧɨ ɜɢɞɟɬɶ ɯɚɪɚɤɬɟɪ ɜɡɚɢɦɧɨɝɨ ɩɟɪɟɫɟɱɟɧɢɹ ɢɡɨɥɢɧɢɣ Ɋȼ 

ɢ ɊȺ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɨɤ ɢɡɨɥɢɧɢɣ. ȿɫɥɢ ɩɨɫɬɪɨɢɬɶ ɫɟɬɤɢ 

ɢɡɨɥɢɧɢɣ ɧɚ ɩɨɥɟ, ɨɯɜɚɬɵɜɚɸɳɟɦ ɨɩɪɟɞɟɥёɧɧɵɣ ɩɨɹɫ Ɂɟɦɥɢ, ɬɨ ɷɬɨ ɩɨɡɜɨɥɢɬ 

ɜɵɹɜɢɬɶ ɬɟ ɡɨɧɵ ɩɨɹɫɚ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɹ ɞɥɹ ɨɛɫɟɪɜɚɰɢɢ ɨɩɬɢɦɚɥɶɧɵ ɢɥɢ 

ɩɪɢɟɦɥɟɦɵ ɩɨ ɬɨɱɧɨɫɬɢ, ɚ ɬɚɤɠɟ, ɧɚɨɛɨɪɨɬ, ɨɩɪɟɞɟɥɢɬɶ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɯɨɪɨ-

ɲɚɹ ɨɛɫɟɪɜɚɰɢɹ ɧɟɜɨɡɦɨɠɧɚ ɢ ɨɩɪɟɞɟɥɢɬɶ, ɩɪɢ ɤɚɤɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɫɜɟɬɢɥ ɷɬɨ 

ɩɪɨɢɫɯɨɞɢɬ. ɉɨɫɬɪɨɟɧɢɟ ɫɟɬɤɢ ɢɡɨɥɢɧɢɣ ɜ ɩɨɹɫɟ ɦɨɠɧɨ ɜɟɫɬɢ, ɧɟɜɡɢɪɚɹ ɧɚ ɪɟ-

ɚɥɶɧɭɸ ɜɢɞɢɦɨɫɬɶ ɫɜɟɬɢɥ ɢɡ-ɡɚ ɫɭɬɨɱɧɵɯ ɹɜɥɟɧɢɣ ɨɫɜɟɳёɧɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ 

ɜɚɠɧɨ ɜɵɹɫɧɢɬɶ ɬɨɥɶɤɨ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɜɟɬɢɥ ɢ ɧɚɛɥɸɞɚɬɟɥɹ. 

ȼ Дɋɢɱɤɚɪёɜ, 201η, ɫ. 109‒114] ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɫɜɟɬɢɥ ɜɵɛɪɚɧɵ α 

ɢ Ș Ȼɨɥɶɲɨɣ Ɇɟɞɜɟɞɢɰɵ, ɫɨɡɜɟɡɞɢɹ, ɧɟɡɚɯɨɞɹɳɟɝɨ ɜ ɫɟɜɟɪɧɵɯ ɲɢɪɨɬɚɯ ɜɵɲɟ 

43°. Ⱦɥɹ ɚɧɚɥɢɡɚ ɢɡɨɥɢɧɢɣ Ɋȼ ɢ ɊȺ ɷɬɢɯ ɫɜɟɬɢɥ ɜɵɛɪɚɧ ɡɟɦɧɨɣ ɲɢɪɨɬɧɵɣ ɩɨɹɫ � = Ͷͷ − ͹ͷ°�, ɜɪɟɦɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɟɬɢɥ  Тгр = ͳͷ.ͲͲ: ͲͲ ɧɚ ɞɚɬɭ 1η ɞɟɤɚɛ-

ɪɹ 2014 ɝ. ɇɚ ɷɬɨɬ ɦɨɦɟɧɬ ɝɪɢɧɜɢɱɫɤɢɣ ɱɚɫɨɜɨɣ ɭɝɨɥ ɬɨɱɤɢ Ɉɜɧɚ  ݐгр� =͵Ͳͻ°ͳͳʹ, Ͷʹ, ɚ ɷɮɟɦɟɪɢɞɵ ɡɜёɡɞ:  

α Ȼɨɥɶɲɨɣ Ɇɟɞɜɟɞɢɰɵ �� = ͸ͳ°͵ͻʹ, ͷʹ�; �� = ͳͻ͵°ͷͲʹ, Ͷ͵; 
Ș Ȼɨɥɶɲɨɣ Ɇɟɞɜɟɞɢɰɵ �� = Ͷͻ°ͳͶʹ, ͲͶ�; �� = ͳͷʹ°ͷͺʹ, ͶͶ. 

ɋ ɭɱɟɬɨɦ ɩɨɥɨɠɟɧɢɹ ɬɨɱɤɢ Ɉɜɧɚ ɝɪɢɧɜɢɱɫɤɢɟ ɱɚɫɨɜɵɟ ɭɝɥɵ ɫɜɟɬɢɥ: ݐгр�ʐМ = �грݐ + �� = ͳͶ͵°Ͳʹʹ, ʹͷ�; ݐгр�ʐМ = грɤݐ + �� = ͳͲʹ°ͳͲʹ, ʹ͸�. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɨɪɞɢɧɚɬɵ φ, λ ɦɟɫɬɚ ɫɜɟɬɢɥ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ ɧɚ ɭɤɚ-

ɡɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ: � ʐМ � = �� = ͸ͳ°͵ͻʹ, ͷʹ�; � = �грݐ = ͳͶ͵°Ͳʹʹ, ʹͷ�; ߟ ʐМ � = �� = Ͷͻ°ͳͶʹ, ͲͶ�; � = �грݐ = ͳͲʹ°ͳͲʹ, ʹ͸�; 
ȼ Дɋɢɱɤɚɪёɜ, 201η, ɫ. 109‒114] ɩɨɫɬɪɨɟɧɵ ɫɟɬɤɢ ɢɡɨɥɢɧɢɣ Ɋȼ ɢ ɊȺ ɞɥɹ ɞɨɥ-

ɝɨɬɧɵɯ ɞɢɚɩɚɡɨɧɨɜ � = ͳͲͲ° ÷ ͳͶͲ°� и � = ͺͲ° ÷ ͳ͸Ͳ°�  ɜ ɜɵɛɪɚɧɧɨɦ ɲɢɪɨɬ-

ɧɨɦ ɩɨɹɫɟ ɢ ɫɞɟɥɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɜɨɞɵ. 



 

 

ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɨɞɨɥɠɢɬɶ ɧɚɱɚɬɭɸ ɜ Дɋɢɱɤɚɪёɜ, 201η, ɫ. 

109‒114] ɪɚɛɨɬɭ ɩɨ ɡɚɜɟɪɲɟɧɢɸ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɤɢ ɢɡɨɥɢɧɢɣ Ɋȼ ɢ ɊȺ ɧɚ ɜɟɫɶ 

ɨɫɬɚɜɲɢɣɫɹ ɞɨɥɝɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɜɵɛɪɚɧɧɨɝɨ ɲɢɪɨɬɧɨɝɨ ɩɨɹɫɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɩɨɥɧɨɣ ɤɚɪɬɢɧɵ ɜɡɚɢɦɧɨɝɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫɟɦɟɣɫɬɜ ɢɡɨɥɢɧɢɣ Ɋȼ ɢ ɊȺ. 

Ɋɚɛɨɬɚ ɩɨ ɩɨɫɬɪɨɟɧɢɸ ɫɟɦɟɣɫɬɜ ɢɡɨɥɢɧɢɣ ɜɟɞɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɬɟɯɧɨɥɨ-

ɝɢɢ. ɋ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɧɨɝɨ ɚɥɶɦɚɧɚɯɚ ɜɵɱɢɫɥɹɸɬɫɹ ɜɵɫɨɬɵ ɢ ɚɡɢɦɭɬɵ ɫɜɟ-

ɬɢɥ α ɢ Ș Ȼɨɥɶɲɨɣ Ɇɟɞɜɟɞɢɰɵ ɜ ɭɝɥɚɯ ɤɨɨɪɞɢɧɚɬɧɨɣ ɫɟɬɤɢ (ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 

φ=4η°‒7η°N ɫ ɲɚɝɨɦ η°; � ‒ ɜ ɨɫɬɚɜɲɟɦɫɹ ɞɢɚɩɚɡɨɧɟ ɫ ɲɚɝɨɦ 10°); ɜɵɱɢɫɥɹɟɬɫɹ 

ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɢ ɪɚɡɧɨɫɬɶ ɚɡɢɦɭɬɨɜ ɫɜɟɬɢɥ ɜ ɭɡɥɚɯ ɤɨɨɪɞɢɧɚɬɧɨɣ ɫɟɬɤɢ; ɜɵɩɨɥ-

ɧɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɝɪɚɮɢɤɨɜ Δℎሺ�, � = ,ሻݐݏ݊݋ܿ ∆�ሺ�, � ሻ, ɪиɫ. 1, 2; ɢɡ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɝɪɚɮɢɤɨɜ ɞɟɥɚɟɬɫɹ ɜɵɛɨɪɤɚ Δℎݐݏ݊݋ܿ= ,�ሺݐݏ݊݋ܿ= �ሻ; ∆� = ,�ሺݐݏ݊݋ܿ �ሻ, ɩɨ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɫɟɬɨɤ ɫɟ-

ɦɟɣɫɬɜ ɢɡɨɥɢɧɢɣ Δℎ, ΔA, ɪиɫ. 3. ɉɪɢ ɷɬɨɦ ɪиɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɤɨɨɪɞɢɧɚɬɧɨɣ 

ɫɟɬɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɟɪɤɚɬɨɪɫɤɨɣ ɩɪɨɟɤɰɢɢ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɫɜɨɣɫɬɜɚ ɪɚɜ-

ɧɨɭɝɨɥɶɧɨɫɬɢ λ. 

 

Ɋиɫ. 1. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ∆ℎሺ�, ��ሻ ɞɥɹ ɡɚɩɚɞɧɵɯ ɞɨɥɝɨɬ � = Ͳ° − ͻͲ°� 



 

 

 

Ɋиɫ. 2. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ∆ʏሺ�, ��ሻ ɞɥɹ ɡɚɩɚɞɧɵɯ ɞɨɥɝɨɬ � = Ͳ° − ͻͲ°� 

 

Ɋиɫ. 3. ɋɟɦɟɣɫɬɜɚ ɢɡɨɥɢɧɢɣ  ∆ℎሺ�, ��ሻ ∆ʏሺ�, �ሻ ɫɜɟɬɢɥ α ɢ Ș Ȼ. Ɇɟɞɜɟɞɢɰɵ ɜ 

ɤɨɥɶɰɟɜɨɦ ɞɨɥɝɨɬɧɨɦ ɩɨɹɫɟ 

Ⱥɧɚɥɢɡ ɫɟɦɟɣɫɬɜ ɢɡɨɥɢɧɢɣ Ɋȼ ɢ ɊȺ, ɩɨɫɬɪɨɟɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɢ ɫɨ-

ɫɬɵɤɨɜɚɧɧɵɯ ɧɚ ɪиɫ. 3 ɫ ɞɨɥɝɨɬɧɵɦ ɞɢɚɩɚɡɨɧɨɦ, ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɜ Дɋɢɱɤɚɪёɜ, 

201η, ɫ. 109‒114], ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɬɟɧɞɟɧɰɢɣ ɫɟɦɟɣɫɬɜ Ɋȼ ɢ ɊȺ. 

ȼ ɬɚɛɥ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɪиɫ. 3 ɜ ɨɬɧɨɲɟɧɢɢ ɭɝɥɨɜ ɩɟɪɟɫɟ-

ɱɟɧɢɹ ș ɫɟɦɟɣɫɬɜ ɢɡɨɥɢɧɢɣ ɊȺ ɢ Ɋȼ, ɚ ɬɚɤɠɟ ɝɪɚɞɢɟɧɬɨɜ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɩɚɪɚ-

ɦɟɬɪɨɜ Ɋȼ ɢ ɊȺ. 

Ƚɪɚɞɢɟɧɬɵ ɢɡɨɥɢɧɢɣ Ɋȼ ɢ ɊȺ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɩɨ ɮɨɪɦɭɥɚɦ: 



 

 

ℎ∆�݀�ݎ� = ∆∆ℎ∆� ; 
ʏ∆�݀�ݎ� = ∆∆ʏ∆� . 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1. 

Ɍɚɛɥиɰɚ 1  

Ƚɪɚɞɢɟɧɬɵ ɪɚɡɧɨɫɬɢ ɜɵɫɨɬ ɢ ɪɚɡɧɨɫɬɢ ɚɡɢɦɭɬɨɜ. ɍɝɨɥ ɩɟɪɟɫɟɱɟɧɢɹ ɢɡɨɥɢɧɢɣ 

Широта �°� 

Ⱦɨɥɝɨɬɚ � 

1θ0°W 120°А 80°А 40°А 

Δh ΔA ߠ° Δh ΔA ߠ° Δh ΔA ߠ° Δh ΔA ߠ° 

4η° 0,47 1,25 36 0,80 5,0 63 - - - 0,33 - - 

ηη° 0,40  30 0,90 8,0 80 0,83 3,30 43 0,50 0,66 45 

θη° - 4,44 - 1,00 7,1 74 1,10 - - 0,70 0,66 60 

7η° 0,53 - - - - - - - - - 0,66 65 

Ⱦɨɥɝɨɬɚ � 

0° 40°E 80°E 120°E 1θ0°E 

Δh ΔA ߠ° Δh ΔA ߠ° Δh ΔA ߠ° Δh ΔA ߠ° Δh ΔA ߠ° 

0,24 - - 0,08 
0,13 

65 
0,07 

0,20 20 0,08 0,30 15 - - - 

0,33 0,33 50 0,20 65 0,26 35 0,12 0,44 18 - 0,66 5 

0,33 0,36 65 0,28 
0,11 

80 - 0,33 40 0,22 0,57 25 0,18 1,00 18 

- 0,43 75 0,28 60 - - - - 0,8 25 - - 20 

ȼɵɩɨɥɧɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. Чɟɦ ɛɨɥɶɲɟ |∆ℎ|, ɬɟɦ ɡɚɦɟɬɧɟɣ ɭɝɥɵ ɩɟɪɟɫɟɱɟɧɢɹ ș ɫɟɦɟɣɫɬɜ ɢɡɨɥɢɧɢɣ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɪɹ-

ɦɨɝɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɥɭɱɲɢɟ ɨɛɫɟɪɜɚɰɢɢ ɛɭɞɭɬ ɩɨɥɭɱɚɬɶɫɹ ɩɪɢ ∆h → 0. ɍɝɥɵ ș 

→ 0 ɩɪɢ ∆А → 0 ɢ, ɧɚɨɛɨɪɨɬ, ș → 90 ɩɪɢ ∆А → 180. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɬɢɦ 

ɭɫɥɨɜɢɹɦ ɢɡɦɟɧɹɸɬɫɹ ɢ ɜɟɥɢɱɢɧɵ ɝɪɚɞɢɟɧɬɨɜ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɨɧɢ 

ɛɨɥɶɲɢɟ ɩɪɢ ∆h → 0 ɢ ∆А → 180, ɢ ɧɟɛɨɥɶɲɢɟ ɩɪɢ ∆А → 0 ɢ ɛɨɥɶɲɢɯ ∆h. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɥɭɱɲɢɟ ɨɛɫɟɪɜɚɰɢɢ ɛɭɞɭɬ ɩɨɥɭɱɚɬɶɫɹ ɩɪɢ ɪɚɡɧɨɫɬɢ ɜɵɫɨɬ 

ɫɜɟɬɢɥ ∆h → 0 ɢ ɩɪɢ ɪɚɡɧɨɫɬɢ ɚɡɢɦɭɬɨɜ ∆А → 180. ɏɭɞɲɢɟ ɨɛɫɟɪɜɚɰɢɢ ɛɭɞɭɬ 

ɩɨɥɭɱɚɬɶɫɹ ɩɪɢ ∆А → 0 ɢ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ∆h. 
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