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ɉɪɢɜɟɞɟɧ ɨɛɡɨɪ ɩɨɩɭɥɹɰɢɢ ɚɫɬɟɪɨɢɞɨɜ, ɫɛɥɢɠɚɸɳɢɯɫɹ ɫ Зɟɦɥɟɣ (ɨɛɴɟɤɬɨɜ, ɩɟɪɢɝɟɥɢɣɧɨɟ ɪɚɫɫɬɨɹɧɢɟ q ɤɨ-
ɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,3 ɚ. ɟ.). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɭɠɟ ɫɜɵɲɟ 11 ɬɵɫɹɱ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ,  
ɢɡ ɧɢɯ 863 ɢɦɟɸɬ ɞɢɚɦɟɬɪ ɛɨɥɶɲɟ 1 ɤɦ, ɬ. ɟ. ɜ ɫɥɭɱɚɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɝɥɨɛɚɥɶɧɭɸ ɤɚɬɚɫɬɪɨɮɭ. 
ɉɚɞɟɧɢɟ ɧɚ Зɟɦɥɸ ɚɫɬɟɪɨɢɞɚ ɪɚɡɦɟɪɨɦ ɨɬ 100 ɦ ɞɨ 1 ɤɦ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɟɝɢɨɧɚɥɶɧɨɣ ɤɚɬɚɫɬɪɨɮɟ, ɚ ɞɨ 
100 ɦ – ɥɨɤɚɥɶɧɨɣ, ɱɬɨ ɢ ɩɪɨɢɡɨɲɥɨ ɜ Чɟɥɹɛɢɧɫɤɟ ɜ 2013 ɝɨɞɭ. ɉɨ ɢɦɟɸɳɢɦɫɹ ɨɰɟɧɤɚɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬ-

ɤɪɵɬɵ ɩɨɱɬɢ ɜɫɟ ɤɪɭɩɧɵɟ ɚɫɬɟɪɨɢɞɵ (ɛɨɥɶɲɟ 1 ɤɦ ɞɢɚɦɟɬɪɨɦ), ɧɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɡɦɟɪɚ ɩɚɞɚɟɬ ɢ ɩɪɨɰɟɧɬ 

ɭɠɟ ɨɬɤɪɵɬɵɯ ɨɛɴɟɤɬɨɜ. ȼ ɨɬɞɟɥɶɧɵɣ ɤɥɚɫɫ ɨɬɧɨɫɹɬ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɚɫɬɟɪɨɢɞɵ. Ɍɚɤɨɜɵɯ ɜ ɧɚɫɬɨɹ-
ɳɟɟ ɜɪɟɦɹ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 1500, ɢɡ ɧɢɯ ɩɨɪɹɞɤɚ 10 % ɢɦɟɸɬ ɪɚɡɦɟɪ ɛɨɥɶɲɟ 1 ɤɦ. 

Ɉɪɛɢɬɵ ȺɋЗ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ: ɛɨɥɶɲɢɟ ɩɨɥɭɨɫɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,55  

ɞɨ 66,1 ɚ. ɟ., ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɵ – ɨɬ 0,0032 ɞɨ 0,9855, ɧɚɤɥɨɧɟɧɢɹ ɩɥɨɫɤɨɫɬɢ ɨɪɛɢɬɵ ɤ ɷɤɥɢɩɬɢɤɟ – ɨɬ 0,021º 

ɞɨ 154°. Ɉɞɧɚɤɨ ɜɫɟɝɨ 1678 ȺɋЗ ɹɜɥɹɟɬɫɹ ɧɭɦɟɪɨɜɚɧɧɵɦɢ, ɬ. ɟ. ɢɦɟɸɬ ɯɨɪɨɲɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɪɛɢɬɵ. ɉɪɟɞ-
ɫɬɚɜɥɟɧɵ ɞɢɚɝɪɚɦɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȺɋЗ ɩɨ ɛɨɥɶɲɨɣ ɩɨɥɭɨɫɢ, ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɭ, ɧɚɤɥɨɧɟɧɢɸ ɢ ɚɛɫɨɥɸɬɧɨɣ 
ɡɜɟɡɞɧɨɣ ɜɟɥɢɱɢɧɟ. ɉɨ ɬɢɩɭ ɨɪɛɢɬ ɚɫɬɟɪɨɢɞɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɤɥɚɫɫɵ Ⱥɬɨɧɚ, Ⱥɩɨɥɥɨɧɚ, Ⱥɦɭɪɚ ɢ Ⱥɬɢɪɵ,  

ɤɨɬɨɪɵɟ ɧɚɡɜɚɧɵ ɩɨ ɢɦɟɧɢ ɫɜɨɢɯ ɹɪɤɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ. 
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɜ ɪɚɛɨɬɟ ɭɞɟɥɟɧɨ ɨɛɴɟɤɬɚɦ, ɤɨɬɨɪɵɟ ɜ ɛɥɢɠɚɣɲɢɟ 185 ɥɟɬ ɩɪɨɣɞɭɬ ɱɟɪɟɡ ɫɮɟɪɭ ɬɹɝɨɬɟ-

ɧɢɹ Зɟɦɥɢ, ɪɚɞɢɭɫ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 254316 ɤɦ. ɇɚ ɨɫɧɨɜɟ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ ɢɡ ɤɚɬɚɥɨɝɚ Ȼɨɭɷɥɥɚ ɧɚ ɷɩɨɯɭ 
31 ɚɜɝɭɫɬɚ 2014 ɝɨɞɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ 39 ɬɚɤɢɯ ɚɫɬɟɪɨɢɞɨɜ, ɢɡ ɧɢɯ ɱɟɬɵɪɟ (153814 2001 WN5, 99942 Apophis, 

2007 YV56 ɢ 2011 JA) ɹɜɥɹɸɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɦɢ. 
 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɫɬɟɪɨɢɞɵ, ɫɛɥɢɠɚɸɳɢɟɫɹ ɫ Зɟɦɥɟɣ, ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɚɫɬɟɪɨɢɞɵ, ɷɥɟɦɟɧɬɵ ɨɪɛɢ-
ɬɵ, ɫɛɥɢɠɟɧɢɹ. 
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The paper deals with the survey of Near-Earth asteroids population (objects perihelion distance of which is not 

more than 1,3 AU). It is known over than 11 thousands such objects in present time. 863 of them are larger than 1 km,  

i. e. they can provoke global catastrophe in case of impact with the Earth. The falling of asteroid which size from 100 m 

to 1 km can lead regional catastrophe. If the size of asteroid is less than 100 m, it will be local catastrophe as in 

Chelyabinsk in 2013. As consistent with modern estimations we know almost all large asteroids (more than 1 km) in 

current time, but percent of discovered asteroid decreases with reduction of sizes. A separate class includes 1500 

potentially hazardous asteroids; about 10 % of them have size more than 1 km.  

The orbits of the NEAs are very diverse: semi-major axes are located in the range of 0,55 to 66,1 AU, eccentricities 

are from 0,0032 to 0,9855, and the inclinations of the orbit to the ecliptic plane are from 0,021 to 154°. However only 

1678 are numbered, i. e. have good determined orbits. The paper contains distribution diagrams of NEAs by semi-

major axis, eccentricity, inclination and absolute magnitude. Asteroids are divided into classes of Aten, Apollo, Amur 

and Atira by orbit types. These classes are named after names of its typical representatives.  

In the paper special attention is paid to the objects which pass through gravity sphere of the Earth in next 185 years. 

The radius of the gravity sphere is 254316 km. The initial data have been taken from Bowell catalog on epoch 
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31.09.2014. 39 such asteroids have been revealed, four from them (153814 2001 WN5, 99942 Apophis, 2007 YV56 ɢ 
2011 JA) are potentially hazardous. 

 

Keywords: Near-Earth asteroids, potentially hazardous asteroids, orbit elements, close encounters. 

 
ȼɜɟɞɟɧɢɟ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɜɢɠɟɧɢɹ ɚɫɬɟɪɨɢɞɨɜ, 

ɫɛɥɢɠɚɸɳɢɯɫɹ ɫ Ɂɟɦɥɟɣ (ȺɋɁ), ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɟɣ ɩɨ ɰɟɥɨɦɭ ɪɹɞɭ ɩɪɢɱɢɧ, ɨɫɧɨɜɧɨɣ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɚɫɬɟɪɨɢɞɧɨɣ ɨɩɚɫɧɨɫɬɢ. Ʉ ɞɚɧɧɨɣ 
ɩɨɩɭɥɹɰɢɢ ɨɬɧɨɫɹɬ ɨɛɴɟɤɬɵ, ɩɟɪɢɝɟɥɢɣɧɨɟ ɪɚɫɫɬɨɹ-
ɧɢɟ q ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,3 ɚ. ɟ. [1]. ɉɟɪɜɵɣ ɚɫ-
ɬɟɪɨɢɞ ɜɛɥɢɡɢ Ɂɟɦɥɢ ɛɵɥ ɨɬɤɪɵɬ 13 ɚɜɝɭɫɬɚ 1898 ɝ. 
Ƚɭɫɬɚɜɨɦ ȼɢɬɬɨɦ ɜ ɨɛɫɟɪɜɚɬɨɪɢɢ ɍɪɚɧɢɹ ɜ Ȼɟɪɥɢɧɟ. 
ɗɬɨ ɛɵɥ 433 ɗɪɨɫ, ɚɫɬɟɪɨɢɞ ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 25 ɤɦ.  
ȼ ɝɨɞ ɨɬɤɪɵɬɢɹ ɨɧ ɩɪɨɲɟɥ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 22 ɦɥɧ ɤɦ 
ɨɬ Ɂɟɦɥɢ [2]. 
Ɉɞɧɚɤɨ ɞɨɥɝɨɟ ɜɪɟɦɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɩɭɥɹɰɢɢ ɢɡ-

ɜɟɫɬɧɵɯ ȺɋɁ ɛɵɥɚ ɜɟɫɶɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚ. ɇɚɩɪɢɦɟɪ, 
ɤ 1983 ɝ. ɱɢɫɥɨ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɟɞɜɚ ɞɨɫɬɢɝɚɥɨ 80 [3]. 
ɋɢɬɭɚɰɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɢɥɚɫɶ ɜ ɤɨɧɰɟ XX ɜɟɤɚ, 
ɤɨɝɞɚ ɛɥɚɝɨɞɚɪɹ ɪɚɡɜɢɬɢɸ ɧɚɛɥɸɞɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ  
ɢ ɧɨɜɵɦ ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɦ ɧɚɭɱɧɵɦ ɩɪɨɝɪɚɦɦɚɦ ɱɢɫ-
ɥɨ ɨɬɤɪɵɜɚɟɦɵɯ ȺɋɁ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɥɨɫɶ.  
Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɨɩɭɥɹɰɢɢ ɚɫɬɟɪɨɢɞɨɜ, ɫɛɥɢ-

ɠɚɸɳɢɯɫɹ ɫ Ɂɟɦɥɟɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɡɞɚɧɵ ɢ 
ɩɨɫɬɨɹɧɧɨ ɨɛɧɨɜɥɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɤɚɬɚɥɨɝɢ ɚɫɬɟɪɨɢ-
ɞɨɜ. Ɉɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɩɨɥɧɵɯ ɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟ-
ɦɵɯ ɜɨ ɦɧɨɝɢɯ ɪɚɛɨɬɚɯ ɷɥɟɤɬɪɨɧɧɚɹ ɜɟɪɫɢɹ ɤɚɬɚɥɨɝɚ 
ɜɫɟɯ ɚɫɬɟɪɨɢɞɨɜ ɩɪɢɧɚɞɥɟɠɢɬ ɗ. Ȼɨɭɷɥɥɭ [4]. Ʉɚɬɚɥɨɝ 
ɫɨɞɟɪɠɢɬ ɜɵɫɨɤɨɬɨɱɧɵɟ ɨɫɤɭɥɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ 
ɨɪɛɢɬ, ɞɚɧɧɵɟ ɨɛ ɢɧɬɟɪɜɚɥɚɯ ɢ ɤɨɥɢɱɟɫɬɜɟ ɧɚɛɥɸɞɟ-
ɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɢ ɭɥɭɱɲɟɧɢɢ ɨɪɛɢɬ, ɚ ɬɚɤɠɟ 
ɜɨɡɦɨɠɧɵɟ ɷɮɟɦɟɪɢɞɧɵɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. ɇɚ 22 
ɫɟɧɬɹɛɪɹ 2014 ɝ. ɤɚɬɚɥɨɝ ɫɨɞɟɪɠɚɥ ɞɚɧɧɵɟ ɨ 655843 
ɚɫɬɟɪɨɢɞɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ 11418 ȺɋɁ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ,  
ɞɨ ɧɚɱɚɥɚ 90-ɯ ɝɨɞɨɜ ɱɢɫɥɨ ɢɡɜɟɫɬɧɵɯ ȺɋɁ ɟɞɜɚ ɞɨɫ-
ɬɢɝɚɥɨ 150, ɜ 1995 ɝ. ɢɯ ɭɠɟ ɛɵɥɨ ɢɡɜɟɫɬɧɨ 350, ɜ ɦɚɟ 
1998 ɝ. – 502 [5].  
Ȼɨɥɶɲɢɟ ɩɨɥɭɨɫɢ ɨɪɛɢɬ a ɩɨɱɬɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɤ 

ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ȺɋɁ ɡɚɤɥɸɱɟɧɵ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 
0,55 (2007 EB26) ɞɨ 20,31 ɚ. ɟ. (2014 PP69), ɩɪɢ ɷɬɨɦ 
ɛɨɥɶɲɢɟ ɩɨɥɭɨɫɢ ɨɪɛɢɬ 99,7 % ɚɫɬɟɪɨɢɞɨɜ ɪɚɫɩɨɥɨ-
ɠɟɧɵ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,9 ɞɨ 3,6 ɚ. ɟ. (ɪɢɫ. 1, ɚ). 30 ȺɋɁ 
ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɩɨɥɭɨɫɢ ɛɨɥɶɲɟ 3,6 ɚ. ɟ., ɢɡ ɧɢɯ 5 – 
ɛɨɥɶɲɟ 10 ɚ. ɟ. ɂɫɤɥɸɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɨɪɛɢɬɚ ɚɫɬɟ-
ɪɨɢɞɚ 2009 DQ33, ɛɨɥɶɲɚɹ ɩɨɥɭɨɫɶ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜ-
ɥɹɟɬ 66,1 ɚ. ɟ. (ɪɢɫ. 2). ȼ ɩɪɨɟɤɰɢɢ ɧɚ ɩɥɨɫɤɨɫɬɶ ɷɤ-
ɥɢɩɬɢɤɢ ɞɚɧɧɵɣ ɨɛɴɟɤɬ ɩɟɪɟɫɟɤɚɟɬ ɨɪɛɢɬɵ ɜɫɟɯ 
ɛɨɥɶɲɢɯ ɩɥɚɧɟɬ ɨɬ Ɂɟɦɥɢ ɞɨ ɇɟɩɬɭɧɚ. ɗɤɫɰɟɧɬɪɢɫɢ-
ɬɟɬ ɟɝɨ ɨɪɛɢɬɵ e = 0,985, ɧɚɤɥɨɧɟɧɢɟ ɤ ɩɥɨɫɤɨɫɬɢ ɷɤ-
ɥɢɩɬɢɤɢ i = 8,7°. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɵɣ ɚɫɬɟɪɨɢɞ ɧɚɛɥɸɞɚɥɫɹ ɧɚ ɢɧɬɟɪɜɚɥɟ 
ɜɫɟɝɨ 8 ɫɭɬɨɤ ɜ ɮɟɜɪɚɥɟ 2009 ɝ., ɱɬɨ ɝɨɜɨɪɢɬ  
ɨ ɛɨɥɶɲɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɟɝɨ ɨɪɛɢɬɵ. ȼɩɨɥɧɟ ɜɟ-
ɪɨɹɬɧɨ, ɱɬɨ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɧɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɧɚ-
ɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɨɪɛɢɬɵ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɬɫɹ. 
ɉɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɚɫɬɟɪɨɢɞ ɫɬɪɟɦɢɬɟɥɶɧɨ ɭɞɚɥɹɟɬɫɹ ɨɬ Ɂɟɦɥɢ, ɜ 2013 ɝ. 
ɨɧ ɩɟɪɟɫɟɤ ɨɪɛɢɬɭ ɋɚɬɭɪɧɚ. ȿɫɥɢ ɫɭɞɢɬɶ ɩɨ ɢɡɜɟɫɬ-
ɧɵɦ ɷɥɟɦɟɧɬɚɦ ɨɪɛɢɬɵ, ɬɨ ɜ ɫɥɟɞɭɸɳɢɣ ɪɚɡ ɨɧ ɩɨɹ-
ɜɢɬɫɹ ɜ ɨɤɪɟɫɬɧɨɫɬɢ Ɂɟɦɥɢ ɬɨɥɶɤɨ ɜ ɫɟɪɟɞɢɧɟ ɬɟɤɭɳɟ-
ɝɨ ɬɵɫɹɱɟɥɟɬɢɹ, ɬ. ɟ. ɞɚɧɧɵɣ ɨɛɴɟɤɬ ɦɨɠɧɨ ɮɚɤɬɢɱɟ-
ɫɤɢ ɫɱɢɬɚɬɶ ɩɨɬɟɪɹɧɧɵɦ. 

 
ɚ 

 
ɛ 

 
Ɋɢɫ. 1. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȺɋɁ ɩɨ ɛɨɥɶɲɨɣ ɩɨɥɭɨɫɢ a (ɚ)  
ɢ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɭ e (ɛ): N – ɱɢɫɥɨ ɚɫɬɟɪɨɢɞɨɜ 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȺɋɁ ɩɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɭ ɢ ɧɚɤɥɨ-
ɧɟɧɢɸ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫ. 1, ɛ ɢ 3, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɗɤɫɰɟɧɬɪɢɫɢɬɟɬɵ ȺɋɁ ɡɚɤɥɸɱɟɧɵ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 
0,0032 (2011 WK2) ɞɨ 0,9855 (2009 DQ33). Ɇɚɤɫɢɦɭɦ 

ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 
ɩɪɨɦɟɠɭɬɤɟ ɨɬ 0,3 ɞɨ 0,6, ɬɚɤɢɟ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɵ 

ɢɦɟɸɬ ɨɪɛɢɬɵ 59 % ȺɋɁ. 
ɇɚɤɥɨɧɟɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ȺɋɁ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 0,021 (2004 FH) ɞɨ 75,40° (2012 FZ23) 

(ɪɢɫ. 3, ɚ). 57 % ȺɋɁ ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɫɮɟɪɢɱɟɫɤɨɣ 

ɩɨɞɫɢɫɬɟɦɟ (i > 8°). Ɉɬɞɟɥɶɧɨɝɨ ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢ-

ɜɚɸɬ ɚɫɬɟɪɨɢɞɵ 2007 VA85 ɢ 343158 2009 HC82  

(ɪɢɫ. 4), ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɚɤɥɨɧɟɧɢɹ 132° ɢ 154°,  

ɚ, ɚ. ɟ. 
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ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬ. ɟ. ɞɜɢɠɭɬɫɹ ɜ ɨɛɪɚɬɧɭɸ ɫɬɨɪɨɧɭ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ Ɂɟɦɥɟ ɢ ɞɪɭɝɢɦ ɨɛɴɟɤɬɚɦ ɋɨɥɧɟɱɧɨɣ 

ɫɢɫɬɟɦɵ. 

 
 

 
 

 
Ɋɢɫ. 2. ɉɪɨɟɤɰɢɹ ɨɪɛɢɬɵ ɚɫɬɟɪɨɢɞɚ 2009 DQ33  

ɧɚ ɩɥɨɫɤɨɫɬɶ ɷɤɥɢɩɬɢɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɦɚɫɲɬɚɛɚɯ 

 
ɚ 

 
ɛ 

 

Ɋɢɫ. 3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȺɋɁ ɩɨ ɧɚɤɥɨɧɟɧɢɸ i (ɚ)  
ɢ ɚɛɫɨɥɸɬɧɨɣ ɡɜɟɡɞɧɨɣ ɜɟɥɢɱɢɧɟ H (ɛ): N – ɱɢɫɥɨ  
 

ɚɫɬɟɪɨɢɞɨɜ 
 

 
ɚ 

 
ɛ 

 

Ɋɢɫ. 4. ɉɪɨɟɤɰɢɹ ɨɪɛɢɬ ɚɫɬɟɪɨɢɞɨɜ 2007 VA85 (ɚ) 
ɢ 343158 2009 HC82 (ɛ) ɧɚ ɩɥɨɫɤɨɫɬɶ, ɩɟɪɩɟɧɞɢ- 
 

ɤɭɥɹɪɧɭɸ ɩɥɨɫɤɨɫɬɢ ɷɤɥɢɩɬɢɤɢ 
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Ⱥɛɫɨɥɸɬɧɵɟ ɡɜɟɡɞɧɵɟ ɜɟɥɢɱɢɧɵ H ɢɡɜɟɫɬɧɵɯ ȺɋɁ 
ɡɚɤɥɸɱɟɧɵ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 9,45 (1036 Ganimed) ɞɨ 33,24 

(2008 TS26). ɋɚɦɵɦ ɤɪɭɩɧɵɦ ɢɡ ɢɡɜɟɫɬɧɵɯ ȺɋɁ ɹɜ- 
ɥɹɟɬɫɹ 1036 Ganimed ɞɢɚɦɟɬɪɨɦ 31,7 ɤɦ. ɇɟɦɧɨɝɨ ɟɦɭ 
ɭɫɬɭɩɚɟɬ ɩɟɪɜɵɣ ɨɬɤɪɵɬɵɣ ɨɛɴɟɤɬ ɷɬɨɝɨ ɤɥɚɫɫɚ 433 

Eros ɫ ɪɚɡɦɟɪɚɦɢ 34,4×11,2×11,2 ɤɦ. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ 

ɰɟɧɬɪɚ ɦɚɥɵɯ ɩɥɚɧɟɬ (http://www.minorplanetcenter. 

net) ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ 863 ȺɋɁ ɫ ɞɢɚɦɟɬɪɨɦ 

ɛɨɥɶɲɟ 1 ɤɦ.  

Ɉɩɪɟɞɟɥɢɬɶ ɧɢɠɧɸɸ ɝɪɚɧɢɰɭ ɪɚɡɦɟɪɨɜ ɢɡɜɟɫɬɧɵɯ 
ȺɋɁ ɝɨɪɚɡɞɨ ɫɥɨɠɧɟɟ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɚɛɵɯ 
ɨɛɴɟɤɬɨɜ ɢɡɜɟɫɬɧɵ ɩɥɨɯɨ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɢɦɟɪɧɵɯ 
ɨɰɟɧɨɤ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɪɚ-
ɛɨɬɟ [6]: 

 
0,21329 10 H

V

D
p

−⋅
= , (1) 

ɝɞɟ pV – ɚɥɶɛɟɞɨ ɚɫɬɟɪɨɢɞɚ; H – ɚɛɫɨɥɸɬɧɚɹ ɡɜɟɡɞɧɚɹ 
ɜɟɥɢɱɢɧɚ; D – ɞɢɚɦɟɬɪ, ɤɦ. ɉɪɟɞɩɨɥɚɝɚɹ ɫɪɟɞɧɟɟ ɚɥɶ-
ɛɟɞɨ 0,14 ɞɥɹ ɩɨɩɭɥɹɰɢɢ ȺɋɁ [7] (Mainzer [et al.]. 

2011), ɩɨɥɭɱɢɦ, ɱɬɨ ɞɢɚɦɟɬɪ ɫɚɦɵɯ ɫɥɚɛɵɯ ɢɡɜɟɫɬɧɵɯ 
ɨɛɴɟɤɬɨɜ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 1 ɦ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɩɨ-
ɧɢɦɚɬɶ, ɱɬɨ ɞɚɧɧɚɹ ɝɪɚɧɢɰɚ ɨɛɭɫɥɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨ-
ɫɬɹɦɢ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɛɥɸɞɚɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɛɨɥɟɟ 
ɬɨɝɨ ɬɚɤɢɟ ɨɛɴɟɤɬɵ ɨɬɤɪɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜɨ ɜɪɟɦɹ 
ɫɛɥɢɠɟɧɢɹ ɫ Ɂɟɦɥɟɣ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜɨɡɧɢɤɚɟɬ 
ɬɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢɣ ɜɨɩɪɨɫ, ɨɬɧɨɫɢɬɶ ɥɢ ɧɚɫɬɨɥɶɤɨ 
ɦɟɥɤɢɟ ɨɛɴɟɤɬɵ ɤ ɤɥɚɫɫɭ ɚɫɬɟɪɨɢɞɨɜ ɢɥɢ ɦɟɬɟɨɪɨɢɞɨɜ 
[8]. ȼɢɞɢɦɨ ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɱɟɬɤɨɝɨ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɚɫɬɟɪɨɢɞɚ ɢ ɫɥɨɠɧɨɫɬɹɦɢ ɫ ɜɵɱɢɫɥɟɧɢɟɦ ɪɚɡɦɟɪɚ 
ɜɧɨɜɶ ɨɬɤɪɵɬɵɯ ɨɛɴɟɤɬɨɜ, ɢɯ ɬɪɚɞɢɰɢɨɧɧɨ ɜɧɨɫɹɬ ɜ 
ɚɫɬɟɪɨɢɞɧɵɟ ɤɚɬɚɥɨɝɢ. 

Ʌɨɝɢɱɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɱɟɦ ɦɟɧɶɲɟ ɪɚɡɦɟɪ 
ɨɛɴɟɤɬɚ, ɬɟɦ ɛɨɥɶɲɟ ɬɚɤɢɯ ɬɟɥ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɋɨɥ-
ɧɟɱɧɨɣ ɫɢɫɬɟɦɟ. Ɋɢɫ. 3, ɛ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 

ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɤɪɵɬɵ ɩɨɱɬɢ ɜɫɟ ȺɋɁ ɹɪɱɟ 
20 ɚɛɫɨɥɸɬɧɨɣ ɡɜɟɡɞɧɨɣ ɜɟɥɢɱɢɧɵ, ɬ. ɟ. ɛɨɥɶɲɟ 330 ɦ. 

Ⱦɚɧɧɵɣ ɜɵɜɨɞ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɩɪɢɜɟ-
ɞɟɧɧɵɦɢ ɜ ɪɚɛɨɬɟ [9]. ɇɚ ɪɢɫ. 5 ɩɨɤɚɡɚɧɨ ɩɨɥɨɠɟɧɢɟ 
ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ȺɋɁ ɧɚ 31 ɚɜɝɭɫɬɚ 2014 ɝ. ɜ ɩɪɨɟɤɰɢɢ 

ɧɚ ɩɥɨɫɤɨɫɬɶ ɷɤɥɢɩɬɢɤɢ. ɂɡ ɪɢɫ. 5 ɜɢɞɧɨ ɩɥɨɬɧɨɟ ɡɚ-
ɩɨɥɧɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ Ɂɟɦɥɢ ɚɫɬɟɪɨɢ-

ɞɚɦɢ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɚɫɬɟɪɨɢɞɨɜ, ɫɛɥɢɠɚɸɳɢɯɫɹ  

ɫ Ɂɟɦɥɟɣ. ɉɨ ɪɚɡɦɟɪɚɦ ɢ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ȺɋɁ 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɤɥɚɫɫɚ:  

– ɤɪɭɩɧɵɟ ɨɛɴɟɤɬɵ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɟɬ 
1 ɤɦ; ɜɫɬɪɟɱɚ Ɂɟɦɥɢ ɫ ɬɚɤɢɦ ɨɛɴɟɤɬɨɦ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 
ɝɥɨɛɚɥɶɧɭɸ ɤɚɬɚɫɬɪɨɮɭ; 

– ɚɫɬɟɪɨɢɞɵ ɫɪɟɞɧɢɯ ɪɚɡɦɟɪɨɜ; ɤ ɷɬɨɦɭ ɤɥɚɫɫɭ 
ɨɬɧɨɫɹɬɫɹ ɨɛɴɟɤɬɵ ɫ ɞɢɚɦɟɬɪɨɦ ɨɬ 100 ɦ ɞɨ 1 ɤɦ; ɷɬɢ 

ɨɛɴɟɤɬɵ ɫɩɨɫɨɛɧɵ ɜɵɡɜɚɬɶ ɤɚɬɚɫɬɪɨɮɵ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 

ɦɚɫɲɬɚɛɚ; 
– ɦɟɥɤɢɟ ɚɫɬɟɪɨɢɞɵ ɪɚɡɦɟɪɨɦ 10–100 ɦ, ɫɬɨɥɤ-

ɧɨɜɟɧɢɟ ɫ ɤɨɬɨɪɵɦɢ ɩɪɢɜɨɞɢɬ ɤ ɥɨɤɚɥɶɧɵɦ ɪɚɡɪɭɲɟ-
ɧɢɹɦ.  

Ⱦɚɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɧɟɭɬɟ-
ɲɢɬɟɥɶɧɵɣ ɜɵɜɨɞ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɦ ɢɡɜɟɫɬ-
ɧɵ ɞɚɠɟ ɞɚɥɟɤɨ ɧɟ ɜɫɟ ɚɫɬɟɪɨɢɞɵ, ɫɩɨɫɨɛɧɵɟ ɜɵɡɜɚɬɶ 
ɪɟɝɢɨɧɚɥɶɧɭɸ ɤɚɬɚɫɬɪɨɮɭ, ɧɟ ɝɨɜɨɪɹ ɭɠ ɨ ɥɨɤɚɥɶɧɨɣ. 

ɑɟɥɹɛɢɧɫɤɨɟ ɫɨɛɵɬɢɟ 2013 ɝ. [10] ɧɚɝɥɹɞɧɨ ɩɪɨɞɟɦɨɧ-

ɫɬɪɢɪɨɜɚɥɨ ɷɬɨɬ ɮɚɤɬ. ɋɨɝɥɚɫɧɨ ɨɰɟɧɤɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ 

ɜ ɪɚɛɨɬɟ [9], ɩɨɩɭɥɹɰɢɹ ȺɋɁ ɪɚɡɦɟɪɨɦ ɩɨɪɹɞɤɚ 100 ɦ 

ɧɚɫɱɢɬɵɜɚɟɬ ɨɤɨɥɨ 20 ɬɵɫ. ɨɛɴɟɤɬɨɜ, ɚ 20 ɦ (ɬ. ɟ. ɫɨ-
ɢɡɦɟɪɢɦɵɯ ɫ ɩɪɚɪɨɞɢɬɟɥɟɦ ɱɟɥɹɛɢɧɫɤɨɝɨ ɦɟɬɟɨɪɢɬɚ) – 

ɧɟɫɤɨɥɶɤɨ ɦɢɥɥɢɨɧɨɜ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɢɫɬɨ-
ɪɢɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɛɵɥɨ ɜɫɟɝɨ ɞɜɚ ɫɥɭɱɚɹ ɡɚɪɚɧɟɟ ɩɪɟɞ-

ɫɤɚɡɚɧɧɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɟɛɟɫɧɨɝɨ ɬɟɥɚ ɫ Ɂɟɦɥɟɣ: 

2008 TC3, ɤɨɬɨɪɵɣ ɫɬɨɥɤɧɭɥɫɹ ɫ Ɂɟɦɥɟɣ ɜ ɨɤɬɹɛɪɟ 
2008 ɝ. [11; 12], ɢ ɩɟɪɜɵɣ ɨɬɤɪɵɬɵɣ ɜ 2014 ɝ. ɚɫɬɟɪɨɢɞ 

2014 AA. 

 

 
 

Ɋɢɫ. 5. ɉɨɥɨɠɟɧɢɟ ɜɫɟɯ ȺɋɁ ɜ ɩɪɨɟɤɰɢɢ  

ɧɚ ɩɥɨɫɤɨɫɬɶ ɷɤɥɢɩɬɢɤɢ ɧɚ 31.08.2014 

 

ɂɡ ȺɋɁ ɜɵɞɟɥɹɟɬɫɹ ɝɪɭɩɩɚ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ 
ɞɥɹ Ɂɟɦɥɢ ɚɫɬɟɪɨɢɞɨɜ. ȼ ɷɬɭ ɝɪɭɩɩɭ ɜɤɥɸɱɚɸɬ ȺɋɁ, 
ɚɛɫɨɥɸɬɧɚɹ ɡɜɟɡɞɧɚɹ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɧɟ ɛɨɥɶɲɟ 
22m ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɪɛɢɬɚɦɢ ɨɛɴ-

ɟɤɬɚ ɢ Ɂɟɦɥɢ ɧɟ ɛɨɥɶɲɟ 0,05 ɚ. ɟ. ɉɟɪɜɵɦ ɩɨɬɟɧɰɢ-

ɚɥɶɧɨ ɨɩɚɫɧɵɦ ɚɫɬɟɪɨɢɞɨɦ ɫɬɚɥ 4179 Ɍɭɬɚɬɢɫ, ɤɨɬɨ-
ɪɵɣ ɛɵɥ ɨɬɤɪɵɬ 4 ɹɧɜɚɪɹ 1989 ɝɨɞɚ ɮɪɚɧɰɭɡɫɤɢɦ ɚɫ-
ɬɪɨɧɨɦɨɦ Ʉɪɢɫɬɢɚɧɨɦ ɉɨɥɥɹ. ɇɚ 9 ɫɟɧɬɹɛɪɹ 2014 ɝ. 
ɩɨ ɫɜɟɞɟɧɢɹɦ NASA ɢɡɜɟɫɬɧɨ 1500 ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɨɩɚɫɧɵɯ ɚɫɬɟɪɨɢɞɨɜ (http://neo.jpl.nasa.gov/orbits/), 

ɩɨɪɹɞɤɚ 140 ɢɡ ɧɢɯ ɢɦɟɸɬ ɞɢɚɦɟɬɪ ɛɨɥɶɲɟ 1 ɤɦ, ɬ. ɟ. 
ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫɩɨɫɨɛɧɵ ɜɵɡɜɚɬɶ ɝɥɨɛɚɥɶɧɭɸ ɤɚ-
ɬɚɫɬɪɨɮɭ.  
ɋɚɦɵɦ ɤɪɭɩɧɵɦ ɢɡ ɢɡɜɟɫɬɧɵɯ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫ-

ɧɵɯ ɚɫɬɟɪɨɢɞɨɜ ɹɜɥɹɟɬɫɹ 3122 Florence, ɪɚɡɦɟɪɨɦ 

ɨɤɨɥɨ 4,9 ɤɦ. ɋɥɟɞɭɸɳɟɟ ɫɛɥɢɠɟɧɢɟ ɫ Ɂɟɦɥɟɣ ɞɚɧɧɨ-
ɝɨ ɨɛɴɟɤɬɚ ɨɠɢɞɚɟɬɫɹ 1 ɫɟɧɬɹɛɪɹ 2017 ɝ., ɤɨɝɞɚ ɨɧ 

ɩɪɨɣɞɟɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,04723 ɚ. ɟ. (7 ɦɥɧ ɤɦ) ɨɬ ɰɟɧ-

ɬɪɚ Ɂɟɦɥɢ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ, ɬɨ, ɤɚɤ ɜɢɞ-
ɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɮɨɪɦɭɥɵ (1), ɡɜɟɡɞɧɚɹ ɜɟɥɢ-

ɱɢɧɚ 22m ɩɪɢɦɟɪɧɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɢɚɦɟɬɪɭ 130 ɦ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɧɟɞɨɨɰɟɧɢɜɚɧɢɸ ɨɩɚɫɧɨɫɬɢ, ɢɫɯɨɞɹɳɟɣ  

ɨɬ ɦɟɧɶɲɢɯ ɨɛɴɟɤɬɨɜ [12]. 

ɉɨ ɬɢɩɭ ɨɪɛɢɬ ɩɨɩɭɥɹɰɢɹ ȺɋɁ ɬɪɚɞɢɰɢɨɧɧɨ ɞɟ-
ɥɢɬɫɹ ɧɚ ɱɟɬɵɪɟ ɤɥɚɫɫɚ, ɤɨɬɨɪɵɟ ɧɚɡɜɚɧɵ ɩɨ ɢɦɟɧɢ 

ɫɜɨɢɯ ɧɚɢɛɨɥɟɟ ɹɪɤɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ:  
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– ɝɪɭɩɩɚ Ⱥɦɭɪɚ, ɞɥɹ ɤɨɬɨɪɨɣ 1,0167 ɚ. ɟ. < q ≤ 1,3 ɚ. ɟ. 
Ⱥɫɬɟɪɨɢɞɵ ɷɬɨɣ ɝɪɭɩɩɵ ɜɫɟɝɞɚ ɧɚɯɨɞɹɬɫɹ ɡɚ ɩɪɟɞɟɥɚ-
ɦɢ ɨɪɛɢɬɵ Ɂɟɦɥɢ; 

– ɝɪɭɩɩɚ Ⱥɩɨɥɥɨɧɚ, ɞɥɹ ɤɨɬɨɪɨɣ ɚ > 1 ɚ. ɟ.,  
q ≤ 1,0167 ɚ. ɟ. Ɉɪɛɢɬɵ ɷɬɢɯ ɚɫɬɟɪɨɢɞɨɜ ɜ ɩɪɨɟɤɰɢɢ ɧɚ 
ɩɥɨɫɤɨɫɬɶ ɷɤɥɢɩɬɢɤɢ ɩɟɪɟɫɟɤɚɸɬ ɨɪɛɢɬɭ Ɂɟɦɥɢ; 

– ɝɪɭɩɩɚ Ⱥɬɨɧɚ, ɞɥɹ ɤɨɬɨɪɨɣ ɚ < 1 a. e., Q ≥ 0,983 ɚ. ɟ. 
Ɍɚɤɢɟ ɚɫɬɟɪɨɢɞɵ ɜɵɯɨɞɹɬ ɡɚ ɨɪɛɢɬɭ Ɂɟɦɥɢ ɬɨɥɶɤɨ  
ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɚɮɟɥɢɹ ɫɜɨɟɣ ɨɪɛɢɬɵ; 

– ɝɪɭɩɩɚ Ⱥɬɢɪɵ, ɞɥɹ ɤɨɬɨɪɨɣ Q < 0,983 a. e. ɗɬɢ 

ɚɫɬɟɪɨɢɞɵ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɹɬɫɹ ɜɧɭɬɪɢ ɨɪɛɢɬɵ Ɂɟɦɥɢ. 

ɇɚ ɪɢɫ. 6 ɩɨɤɚɡɚɧɵ ɩɪɨɟɤɰɢɢ ɨɪɛɢɬ ɬɢɩɢɱɧɵɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɞɚɧɧɵɯ ɤɥɚɫɫɨɜ ɧɚ ɩɥɨɫɤɨɫɬɶ ɷɤɥɢɩ-

ɬɢɤɢ. ȼ ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɞɚɧɧɵɟ ɨ ɩɨɩɭɥɹɰɢɢ ȺɋɁ ɧɚ ɫɟɧɬɹɛɪɶ 2014 ɝ. (ɜɟɪɯɧɹɹ 
ɫɬɪɨɤɚ) ɢ ɧɚ ɨɤɬɹɛɪɶ 2004 ɝ. (ɧɢɠɧɹɹ ɫɬɪɨɤɚ), ɜɵɛɪɚɧ-

ɧɵɟ ɢɡ ɤɚɬɚɥɨɝɚ Ȼɨɭɷɥɥɚ. ɂɡ ɬɚɛɥ. 1 ɜɢɞɧɨ, ɱɬɨ ɱɢɫɥɨ 

ɢɡɜɟɫɬɧɵɯ ȺɋɁ ɡɚ 10 ɥɟɬ ɭɜɟɥɢɱɢɥɨɫɶ ɛɨɥɟɟ ɱɟɦ  

ɜ 3 ɪɚɡɚ, ɬ. ɟ. ɜ ɫɪɟɞɧɟɦ ɡɚ ɷɬɨ ɜɪɟɦɹ ɤɚɠɞɵɣ ɞɟɧɶ ɨɛ-

ɧɚɪɭɠɢɜɚɥɨɫɶ ɩɨ ɞɜɚ ɧɨɜɵɯ ɨɛɴɟɤɬɚ. Ɉɞɧɚɤɨ ɫ ɫɨɠɚ-
ɥɟɧɢɟɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɰɟɧɬ ɧɭɦɟɪɨɜɚɧɧɵɯ 
ȺɋɁ (ɫ ɯɨɪɨɲɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɪɛɢɬɨɣ) ɭɜɟɥɢɱɢɥɫɹ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 15 %.  

Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɛɥ. 1. ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ 
ɱɢɫɥɨ ɚɫɬɟɪɨɢɞɨɜ ɩɪɢɧɚɞɥɟɠɢɬ ɤɥɚɫɫɭ Ⱥɩɨɥɥɨɧɚ, ɧɚɢ-

ɦɟɧɶɲɟɟ – Ⱥɬɢɪɵ. ɋɤɨɪɟɟ ɜɫɟɝɨ, ɷɬɨɬ ɮɚɤɬ ɫɜɹɡɚɧ ɧɟ 
ɫɬɨɥɶɤɨ ɫ ɪɟɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨ-
ɩɭɥɹɰɢɣ, ɫɤɨɥɶɤɨ ɫ ɧɚɛɥɸɞɚɬɟɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹ-
ɦɢ. ɇɚɛɥɸɞɟɧɢɹ ɨɛɴɟɤɬɨɜ ɬɢɩɚ Ⱥɬɢɪɵ ɜɨɡɦɨɠɧɵ 

ɬɨɥɶɤɨ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɷɥɨɧɝɚɰɢɣ, ɬ. ɟ. ɧɚ ɧɟɛɨɥɶɲɨɦ 

ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ. ɉɟɪɜɵɣ ɨɛɴɟɤɬ ɷɬɨɝɨ ɤɥɚɫɫɚ 
163693 Atira ɛɵɥ ɨɬɤɪɵɬ ɬɨɥɶɤɨ ɜ 2003 ɝ. 
Ⱥɫɬɟɪɨɢɞɵ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɫɮɟɪɭ ɬɹɝɨɬɟɧɢɹ 

Ɂɟɦɥɢ. Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤɢɟ ɚɫɬɟɪɨɢɞɵ ɜ ɛɥɢɠɚɣɲɟɦ 

ɛɭɞɭɳɟɦ ɩɨɞɨɣɞɭɬ ɛɥɢɡɤɨ ɤ Ɂɟɦɥɟ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 
«ɂȾȺ» [13], ɤɨɬɨɪɨɣ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɫɨɤɨ-
ɬɨɱɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɞɜɢɠɟɧɢɹ ɚɫɬɟɪɨɢɞɨɜ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. Ⱦɜɢɠɟɧɢɟ 
ɚɫɬɟɪɨɢɞɨɜ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɪɚɦɤɚɯ 
ɜɨɡɦɭɳɟɧɧɨɣ ɡɚɞɚɱɢ ɞɜɭɯ ɬɟɥ ɜ ɝɟɥɢɨɰɟɧɬɪɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ, ɨɬɧɟɫɟɧɧɨɣ ɤ ɷɤɥɢɩɬɢɤɟ ɢ ɪɚɜɧɨ-
ɞɟɧɫɬɜɢɸ 2000.0. ȼ ɦɨɞɟɥɶ ɫɢɥ ɜɤɥɸɱɟɧɵ ɜɨɡɦɭɳɟ-
ɧɢɹ ɨɬ ɛɨɥɶɲɢɯ ɩɥɚɧɟɬ, Ʌɭɧɵ, ɉɥɭɬɨɧɚ ɢ ɬɪɟɯ ɤɪɭɩ-

ɧɵɯ ɚɫɬɟɪɨɢɞɨɜ (ɐɟɪɟɪɚ, ɉɚɥɥɚɞɚ, ȼɟɫɬɚ). ɇɚɱɚɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ ɨɪɛɢɬ ɜɡɹɬɵ ɢɡ ɤɚɬɚɥɨɝɚ ɗ. Ȼɨɭɷɥɥɚ ɧɚ ɷɩɨ-
ɯɭ 31 ɚɜɝɭɫɬɚ 2014 ɝ. ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɢɧɬɟɝɪɢ-

ɪɭɸɬɫɹ ɱɢɫɥɟɧɧɨ ɦɟɬɨɞɨɦ ɗɜɟɪɯɚɪɬɚ [14]. 

 
Ɍɚɛɥɢɰɚ 1 

Ⱦɚɧɧɵɟ ɨ ɩɨɩɭɥɹɰɢɢ ȺɋɁ 
 

Ʉɥɚɫɫ 
 

Ⱥɦɭɪ Ⱥɩɨɥɥɨɧ Ⱥɬɨɧ Ⱥɬɢɪɚ
ȼɫɟɝɨ 
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Ɋɢɫ. 6. ɉɪɨɟɤɰɢɢ ɨɪɛɢɬ ɚɫɬɟɪɨɢɞɨɜ 1221 Amor (ɚ), 
1862 Apollo (ɛ), 2062 Aten (ɜ), 163693 Atira (ɝ)  
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ȼ ɨɩɢɫɵɜɚɟɦɨɦ ɱɢɫɥɟɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɧɬɟɪɜɚɥ 
ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɥɫɹ ɮɨɧɞɨɦ ɤɨɨɪɞɢɧɚɬ ɛɨɥɶɲɢɯ 
ɩɥɚɧɟɬ DE405 ɢ ɫɨɫɬɚɜɢɥ 2014–2200 ɝɝ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɹɜɥɟɧɨ 39 ɚɫɬɟɪɨɢɞɨɜ, ɩɪɨɯɨɞɹɳɢɯ 
ɱɟɪɟɡ ɫɮɟɪɭ ɬɹɝɨɬɟɧɢɹ Ɂɟɦɥɢ ɜ ɛɥɢɠɚɣɲɢɟ 185 ɥɟɬ 
(ɡɧɚɱɟɧɢɟ ɪɚɞɢɭɫɚ ɫɮɟɪɵ ɬɹɝɨɬɟɧɢɹ Ɂɟɦɥɢ ɫɨɫɬɚɜɥɹɟɬ 
ɩɪɢɦɟɪɧɨ 254316 ɤɦ). ȼ ɬɚɛɥ. 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɬɵ 

ɩɪɨɯɨɠɞɟɧɢɹ ɨɛɴɟɤɬɨɜ ɱɟɪɟɡ ɫɮɟɪɭ ɬɹɝɨɬɟɧɢɹ, ɦɢɧɢ-

ɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɰɟɧɬɪɚ Ɂɟɦɥɢ dmin, ɚɛɫɨɥɸɬɧɚɹ 
ɡɜɟɡɞɧɚɹ ɜɟɥɢɱɢɧɚ H ɢ ɨɰɟɧɤɚ ɞɢɚɦɟɬɪɚ D, ɩɨɥɭɱɟɧ-

ɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (1). 
 

Ɍɚɛɥɢɰɚ 2 

ɉɟɪɟɱɟɧɶ ȺɋɁ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ  
ɫɮɟɪɭ ɬɹɝɨɬɟɧɢɹ Ɂɟɦɥɢ ɜ ɛɥɢɠɚɣɲɢɟ 190 ɥɟɬ 

 

Ɉɛɴɟɤɬ Ⱦɚɬɚ dmin, ɤɦ H D, ɦ 

2014 RA 31.08.2014 56746 29 6 

2014 RC 07.09.2014 39893 27 15 

2014 SG1 20.09.2014 79579 29 5 

2012 TC4 12.10.2017 78306 27 17 

2008 GY21 10.04.2018 248204 28 10 

2006 QV89 09.09.2019 70653 25 
30 

2009 BF58 21.01.2022 102236 27 
12 

2013 GM3 14.04.2026 98118 26 19 

153814 2001 WN5 26.06.2028 249053 18 
495 

99942 Apophis 13.04.2029 37557 19 
330 

2008 VB4 03.11.2033 174451 28 8 

2014 HB177 06.05.2034 206584 
28 8 

2012 UE34 08.04.2041 107043 
23 82 

2012 HG2 13.02.2047 89615 
27 13 

2007 UD6 18.1002048 95036 
28 7 

2008 EZ7 09.03.2049 181485 
27 13 

2006 RH120 31.01.2060 147015 
30 4 

2008 US 21.10.2064 201910 
32 2 

2008 EL68 16.02.2065 140612 28 10 

2010 VB1 07.01.2068 140049 23 74 

2008 DB 10.02.2071 193538 26 25 

2011 CH22 04.02.2074 100981 29 6 

2012 HG2 21.07.2083 232477 27 14 

2011 MD 15.06.2086 227647 28 9 

2014 RS17 31.01.2090 133236 23 77 

2007 YV56 02.01.2101 235924 21 213 

2007 TX22 13.10.2101 107731 28 7 

2009 FH 19.03.2104 105237 27 16 

2013 GM3 17.04.2109 157872 26 19 

2007 UW1 19.10.2129 127744 23 97 

2012 KT42 31.05.2131 215182 29 6 

2002 TY59 03.10.2138 188361 25 28 

2011 JA 26.04.2145 233367 21 185 

2007 UY1 13.02.2156 156900 23 89 

2009 TH8 20.10.2164 119582 25 36 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥ. 2 

Ɉɛɴɟɤɬ Ⱦɚɬɚ dmin, ɤɦ H D, ɦ 

2014 

QN266 14.07.2168 255672 26 18 

2008 HJ 04.05.2178 99294 26 24 

2013 YJ48 25.12.2181 227781 26 20 

2011 TQ8 03.10.2184 168650 25 42 

2010 FN 25.03.2190 145460 27 16 

2014 GQ17 11.06.2197 74671 27 13 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥ. 2, ɞɜɚ ɨɛɴɟɤɬɚ ɢɡ 39 ɞɜɚɠɞɵ 

ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɫɮɟɪɭ ɬɹɝɨɬɟɧɢɹ: 2012 HG2 ɜ 2047 ɢ 

2083 ɝɝ. ɢ 2013 GM3 ɜ 2026 ɢ 2109 ɝɝ. 2014 RA, 2014 

RC ɢ 2014 SG1 ɭɠɟ ɩɪɨɲɥɢ ɱɟɪɟɡ ɷɬɭ ɫɮɟɪɭ, ɩɪɢɱɟɦ 

ɨɧɢ ɛɵɥɢ ɨɬɤɪɵɬɵ ɜɨ ɜɪɟɦɹ ɬɟɫɧɨɝɨ ɫɛɥɢɠɟɧɢɹ. ɋɥɟ-
ɞɭɸɳɟɟ ɫɛɥɢɠɟɧɢɟ ɧɚɫ ɨɠɢɞɚɟɬ ɜ ɨɤɬɹɛɪɟ 2017 ɝ., 
ɤɨɝɞɚ 17-ɬɢ ɦɟɬɪɨɜɵɣ ɚɫɬɟɪɨɢɞ 2012 TC4 ɩɪɨɣɞɟɬ  
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 78 ɬɵɫ. ɤɦ ɨɬ ɝɟɨɰɟɧɬɪɚ. ɉɟɪɜɟɧɫɬɜɨ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɫɬɨɹɧɢɸ ɞɨ Ɂɟɦɥɢ ɩɨ-ɩɪɟɠɧɟɦɭ 
ɭɞɟɪɠɢɜɚɟɬ ɥɟɝɟɧɞɚɪɧɵɣ Ⱥɩɨɮɢɫ [15–17], ɤɨɬɨɪɵɣ  

ɜ 2029 ɝ. ɩɪɨɣɞɟɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɨɪɹɞɤɚ 38 ɬɵɫ. ɤɦ. 

Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɫɟɝɨ ɞɜɚ ɨɛɴɟɤɬɚ 
ɹɜɥɹɸɬɫɹ ɧɭɦɟɪɨɜɚɧɧɵɦɢ: 99942 Apophis ɢ 153814 

2001 WN5. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟ-
ɧɵ ɬɨɥɶɤɨ ɩɨ ɧɨɦɢɧɚɥɶɧɵɦ ɨɪɛɢɬɚɦ, ɞɥɹ ɭɬɨɱɧɟɧɢɹ 
ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɬɪɟɛɭɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ  
ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɨɪɛɢɬɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɨɛɪɚɳɚɟɬ ɧɚ ɫɟɛɹ ɜɧɢɦɚɧɢɟ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɬɨɥɶɤɨ ɚɫɬɟ-
ɪɨɢɞɵ 153814 2001 WN5, 99942 Apophis, 2007 YV56  

ɢ 2011 JA ɹɜɥɹɸɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɦɢ. Ɇɚɤɫɢ-

ɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 495-ɬɢ ɦɟɬɪɨɜɵɣ 153814 2001 

WN5, ɤɨɬɨɪɵɣ ɜ ɢɸɧɟ 2028 ɝ. ɩɪɨɣɞɟɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

249 ɬɵɫ. ɤɦ ɨɬ ɝɟɨɰɟɧɬɪɚ. Ɉɞɧɚɤɨ ɜ ɫɜɟɬɟ ɧɟɞɚɜɧɢɯ 
ɫɨɛɵɬɢɣ [9] ɧɟ ɫɥɟɞɭɟɬ ɩɪɟɧɟɛɪɟɝɚɬɶ ɢ ɨɛɴɟɤɬɚɦɢ 

ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ.  
Ɂɚɤɥɸɱɟɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɢɡɜɟɫɬɧɨ ɛɨɥɟɟ 11 ɬɵɫɹɱ ɚɫɬɟɪɨɢɞɨɜ, ɫɛɥɢɠɚɸɳɢɯɫɹ  
ɫ Ɂɟɦɥɟɣ, 863 ɢɡ ɧɢɯ ɢɦɟɸɬ ɞɢɚɦɟɬɪ ɛɨɥɶɲɟ 1 ɤɦ.  

Ɉɪɛɢɬɵ ȺɋɁ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ 

ɛɨɥɶɲɢɯ ɩɨɥɭɨɫɟɣ, ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɜ ɢ ɧɚɤɥɨɧɟɧɢɣ: 

ɨɬ ɩɨɱɬɢ ɤɪɭɝɨɜɵɯ ɞɨ ɫɢɥɶɧɨ ɷɥɥɢɩɬɢɱɧɵɯ, ɨɬ ɥɟɠɚ-
ɳɢɯ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɩɥɨɫɤɨɫɬɢ ɷɤɥɢɩɬɢɤɢ ɞɨ ɩɨɱɬɢ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɟɣ. ɉɨ ɬɢɩɭ ɨɪɛɢɬ ɷɬɢ ɨɛɴɟɤɬɵ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɤɥɚɫɫɵ Ⱥɦɭɪɚ, Ⱥɩɨɥɥɨɧɚ, Ⱥɬɨɧɚ  
ɢ Ⱥɬɢɪɵ. 

ɉɨ ɪɚɡɦɟɪɚɦ ɢ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ Ɂɟɦɥɢ ɚɫɬɟ-
ɪɨɢɞɵ ɞɟɥɹɬɫɹ ɧɚ ɫɩɨɫɨɛɧɵɟ ɜɵɡɜɚɬɶ ɝɥɨɛɚɥɶɧɭɸ  

ɤɚɬɚɫɬɪɨɮɭ (ɛɨɥɶɲɟ 1 ɤɦ), ɪɟɝɢɨɧɚɥɶɧɭɸ (ɨɬ 100 ɞɨ 
1000 ɦ) ɢ ɥɨɤɚɥɶɧɭɸ (ɞɨ 100 ɦ). Ʉ ɫɨɠɚɥɟɧɢɸ, ɜ ɧɚ-
ɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵ ɬɨɥɶɤɨ 
ɚɫɬɟɪɨɢɞɵ ɩɟɪɜɨɣ ɝɪɭɩɩɵ. Ɉɬɞɟɥɶɧɨ ɜɵɞɟɥɹɸɬ ɩɨɞ-
ɤɥɚɫɫ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɞɥɹ Ɂɟɦɥɢ ɚɫɬɟɪɨɢɞɨɜ, 
ɬɚɤɨɜɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 1500. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɨɪɛɢɬ 
ɧɚɦɢ ɛɵɥɨ ɜɵɹɜɥɟɧɨ 39 ɚɫɬɟɪɨɢɞɨɜ, ɤɨɬɨɪɵɟ ɜ ɛɥɢ-

ɠɚɣɲɢɟ 185 ɥɟɬ ɩɪɨɣɞɭɬ ɱɟɪɟɡ ɫɮɟɪɭ ɬɹɝɨɬɟɧɢɹ Ɂɟɦ-

ɥɢ. ɑɟɬɵɪɟ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɦɢ 

ɢ ɜ ɫɥɭɱɚɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɤɚɬɚɫɬɪɨɮɭ 
ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɦɚɫɲɬɚɛɚ. 
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