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ȼ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɩɪɨɫɚ ɧɚ ɤɨɫɦɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ, ɫɩɨɫɨɛɧɵɟ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɨɣ ɫɬɚɪɬɨɜɨɣ 
ɦɚɫɫɟ ɜɵɜɨɞɢɬɶɫɹ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ ɫ ɩɨɦɨɳɶɸ ɪɚɤɟɬ-ɧɨɫɢɬɟɥɟɣ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɪɚɡɝɨɧɧɵɦɢ 
ɛɥɨɤɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɧɞɟɧɰɢɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɤɟɬ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ ɞɥɹ ɝɪɭɩɩɨɜɨɝɨ ɡɚɩɭɫɤɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɵɯ 
ɫɩɭɬɧɢɤɨɜ, ɦɢɪɨɜɵɟ ɪɚɡɪɚɛɨɬɱɢɤɢ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɫɬɪɟɦɹɬɫɹ ɫɨɤɪɚɬɢɬɶ ɡɚɩɚɫɵ ɬɨɩɥɢɜɚ ɞɥɹ ɚɩɨɝɟɣ-
ɧɨɝɨ ɦɚɧёɜɪɚ, ɡɚɦɟɧɹɹ ɩɪɢɜɵɱɧɵɟ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɦɢ ɥɢɛɨ ɤɨɦɛɢ-
ɧɢɪɭɹ ɢɯ. Ɉɞɧɚɤɨ ɩɪɟɞɥɚɝɚɟɦɵɟ ɫɯɟɦɵ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢɦɟɸɬ 
ɹɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɢɫɤɚ ɤɨɦɩɪɨɦɢɫɫɚ ɦɟɠɞɭ ɜɵɫɨɤɢɦ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢ-
ɟɦ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɢɥɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɧɢɡɤɢɦ ɭɞɟɥɶɧɵɦ ɢɦɩɭɥɶɫɨɦ ɷɥɟɤɬɪɨɧɚɝɪɟɜɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɫɥɨɠɧɨɫɬɹɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɞɥɢɬɟɥɶɧɵɦ ɧɚɯɨɠɞɟɧɢɟɦ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜ ɡɨɧɟ 
ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɹɫɨɜ Ɂɟɦɥɢ ɩɪɢ ɟɝɨ ɩɟɪɟɜɨɞɟ ɫ ɩɟɪɟɯɨɞɧɨɣ ɧɚ ɪɚɛɨɱɭɸ ɨɪɛɢɬɭ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɟɝɨ ɧɚɞёɠɧɨɫɬɢ ɢ ɭɯɭɞɲɚɟɬ ɦɚɫɫɨɜɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɩɩɚ-
ɪɚɬɭɪɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɤɨɧɰɟɩɰɢɢ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɩɥɚɬ-
ɮɨɪɦ ɞɥɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɨɣ ɨɪɛɢɬɟ ɢ ɩɪɨɜɟɞёɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɷɬɢɯ ɤɨɧɰɟɩ-
ɰɢɣ ɫ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɯɟɦɨɣ, ɩɪɢɦɟɧɹɟɦɨɣ ɞɥɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɪɚɡɪɚɛɨɬɤɢ  
ɈАɈ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ» ɢɦɟɧɢ ɚɤɚɞɟɦɢɤɚ М. Ɏ. Ɋɟɲɟɬɧёɜɚ». Ɉɛɨɫɧɨɜɚɧɨ ɤɨɧɤɭɪɟɧɬ-
ɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈАɈ «ɂɋɋ» ɩɟɪɟɞ ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɦɢ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɉɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ ɧɟɜɨɡ-
ɦɨɠɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɡɚɩɭɫɤɚ ɫɩɭɬɧɢɤɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɪɟɚɤɬɢɜɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ ɈАɈ «ɂɋɋ», ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ ɫ ɩɨɦɨɳɶɸ ɡɚɪɭɛɟɠɧɵɯ ɪɚɤɟɬ-ɧɨɫɢɬɟɥɟɣ, ɧɟ 
ɨɫɧɚɳёɧɧɵɯ ɪɚɡɝɨɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɜ ɫɨɫɬɚɜɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ 
ɚɩɨɝɟɣɧɭɸ ɭɫɬɚɧɨɜɤɭ, ɫɩɨɫɨɛɧɭɸ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɴёɦ ɩɟɪɢɝɟɹ ɩɟɪɟɯɨɞɧɨɣ ɨɪɛɢɬɵ ɞɨ ɜɵɫɨɬɵ, ɢɫɤɥɸɱɚɸɳɟɣ 
ɩɨɩɚɞɚɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɜ ɡɨɧɭ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɹɫɨɜ Ɂɟɦɥɢ. ɉɪɢɜɟɞɟɧɵ ɜɨɡɦɨɠɧɵɟ ɦɚɫɫɨɜɵɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɭɸ ɫɯɟɦɭ ɞɨɜɵɜɟɞɟɧɢɹ ɢ 
ɫɨɜɦɟɫɬɢɦɨɝɨ ɫ ɡɚɪɭɛɟɠɧɵɦɢ ɪɚɤɟɬɚɦɢ-ɧɨɫɢɬɟɥɹɦɢ. Ɉɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ 
ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɫɯɟɦɚɦɢ ɩɟɪɟɜɨɞɚ 
ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɫ ɩɟɪɟɯɨɞɧɨɣ ɨɪɛɢɬɵ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ.  

 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ, ɫɢɫɬɟɦɚ ɤɨɪɪɟɤɰɢɢ, ɫɢɫɬɟɦɚ ɨɪɢɟɧɬɚɰɢɢ, ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɣ ɞɜɢ-

ɝɚɬɟɥɶ, ɞɜɢɝɚɬɟɥɶ ɨɪɢɟɧɬɚɰɢɢ ɧɚ ɤɫɟɧɨɧɟ, ɞɜɢɝɚɬɟɥɶ ɨɪɢɟɧɬɚɰɢɢ ɧɚ ɝɢɞɪɚɡɢɧɟ. 
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Due to the increasing of demand for spaceɫrafts, capable, at a relatively low launch mass, being injected into 
geostationary orbit by the launch vehicles is not equipped with apogee upper stage, as well as due to the trend of using 
middle class launch vehicles for the group launch of geostationary satellites, spacecraft manufacturers worldwide seek 
capabilities for reducing of fuel reserves for apogee maneuver, replacing the usual two-component chemical engines by 
the electric thrusters or combining them. However, the proposed schemes of all-electric propulsion systems have 
obvious disadvantages, due to the need of finding a compromise between the high power consumption of electrostatic or 
electromagnetic thrusters and low specific impulse resistojets, as well as the difficulties associated with the long-term 
presence in the area of Van-Allen radiation belts during his transfer to the operational orbit using electric thrusters, 
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which negatively affects its reliability and degrades the mass efficiency of spacecraft equipment. In this paper the 
authors consider a different concept of all-electric propulsion platforms for spacecraft in geostationary orbit and 
provides a comparative analysis of these concepts with the existing combination shemes used for spacecrafts of JSC 
“Academician M.F. Reshetnev “Information Satellite Systems”. Competitive advantage of the combined system of jet 
propulsion produced by JSC «ISS» over the prospective all-electric propulsion systems is justified. However, due to the 
impossibility to use for launching satellites with a JSC «ISS»’s combined propulsion system into geostationary orbit 
using foreign launch vehicles not equipped with apogee upper stage, there is a need to apply as part of the spacecraft 
apogee engine that capable of providing increase of the transfer orbit perigee to an altitude preventing from the 
spacecraft presence in the area of Van-Allen radiation belts. The feasible mass performances of a middle-class satellite 
with hybrid orbit transfer propulsion system and compatible with foreign launchers are assigned. The main trends of 
all-electric propulsion systems development, associated primarily with the transfer scheme, used by different 
spacecrafts for injection in geostationary orbit are specified. 

 

Keywords: spacecraft, propulsion system, attitude control system, electric thruster, xenon attitude control thruster, 

hydrazine attitude control thruster. 

 

. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɤɨɝɞɚ ɦɚɫɫɚ ɡɚɩɭɫ-
ɤɚɟɦɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɭɤɥɨɧɧɨ ɪɚɫɬɟɬ,  
ɚ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɟɞɫɬɜ ɜɵɜɟɞɟɧɢɹ ɨɫɬɚɸɬɫɹ ɧɚ ɩɪɟɠ-

ɧɟɦ ɭɪɨɜɧɟ ɢ ɞɚɠɟ ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɤ ɭɯɭɞɲɟɧɢɸ 

(Falcon-9, Ariane-6), ɜɨɩɪɨɫ ɩɨɜɵɲɟɧɢɹ ɦɚɫɫɨɜɨɣ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɨɣ ɨɪɛɢɬɟ ɩɪɢɨɛɪɟɬɚɸɬ ɨɫɨɛɭɸ ɚɤ-
ɬɭɚɥɶɧɨɫɬɶ.  

13 ɦɚɪɬɚ 2012 ɝɨɞɚ ɤɨɪɩɨɪɚɰɢɹ «Ȼɨɢɧɝ» ɫɨɨɛɳɢɥɚ  
ɨ ɡɚɤɥɸɱɟɧɢɢ ɤɨɧɬɪɚɤɬɚ ɫɨ ɫɩɭɬɧɢɤɨɜɵɦɢ ɨɩɟɪɚɬɨɪɚ-
ɦɢ Asia Broadcast Satellite, Ƚɨɧɤɨɧɝ, ɢ Satmex, Ɇɟɤɫɢ-

ɤɚ (ɜ 2013 ɝɨɞɭ Satmex ɛɵɥ ɤɭɩɥɟɧ ɫɩɭɬɧɢɤɨɜɵɦ ɨɩɟ-
ɪɚɬɨɪɨɦ Eutelsat), ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɡɚɩɭɫɤ ɧɚ Ɋɇ 

Falcon-9v1.1 ɱɟɬɵɪёɯ ɫɩɭɬɧɢɤɨɜ ɧɚ ɛɚɡɟ ɧɨɜɨɣ, ɩɨɥɧɨ-
ɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɣ ɩɥɚɬɮɨɪɦɵ Boeing-702SP [1]. 

15 ɨɤɬɹɛɪɹ 2013 ɝɨɞɚ ȿɜɪɨɩɟɣɫɤɨɟ ɤɨɫɦɢɱɟɫɤɨɟ ɚɝɟɧɬ-
ɫɬɜɨ ɡɚɤɥɸɱɢɥɨ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ARTES 33 ɩɚɪɬ-
ɧёɪɫɤɨɟ ɫɨɝɥɚɲɟɧɢɟ ɫɨ ɫɩɭɬɧɢɤɨɜɵɦ ɨɩɟɪɚɬɨɪɨɦ SES 

(Ʌɸɤɫɟɦɛɭɪɝ) ɨ ɫɨɜɦɟɫɬɧɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɢ ɪɚɡɪɚ-
ɛɨɬɤɢ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɝɨ ɄȺ Electra [2]. 

Ɉɫɧɨɜɧɵɦ ɩɨɞɪɹɞɱɢɤɨɦ ɜɵɛɪɚɧɚ ɤɨɦɩɚɧɢɹ OHB 

System AG (Ƚɟɪɦɚɧɢɹ). ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚ-
ɥɨɫɶ ɪɚɡɪɚɛɨɬɚɬɶ ɩɨɞ ɄȺ Electra ɫɨɛɫɬɜɟɧɧɭɸ ɩɥɚɬ-
ɮɨɪɦɭ, ɨɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ ɜɨɡɧɢɤɲɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 

ɬɪɭɞɧɨɫɬɹɦɢ ɪɟɲɟɧɨ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɣ 

ɩɥɚɬɮɨɪɦɵ ɜ ɩɨɥɶɡɭ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɥɚɬɮɨɪɦɵ 

SmallGEO, ɪɚɛɨɬɚ ɧɚɞ ɤɨɬɨɪɨɣ ɜɟɞёɬɫɹ ɫ 2009 ɝɨɞɚ [3]. 

ȼɩɨɫɥɟɞɫɬɜɢɢ ɨ ɧɚɦɟɪɟɧɢɢ ɢɡɝɨɬɨɜɢɬɶ ɩɨɥɧɨɫɬɶɸ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɟ ɤɨɫɦɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ ɡɚɹɜɢɥɢ 

ɮɢɪɦɵ Dauria Aerospace [4] ɢ Airbus Defense and 

Space [5; 6], ɚ 8 ɫɟɧɬɹɛɪɹ 2014 ɝɨɞɚ ɤɨɦɩɚɧɢɹ 
Lockheed Martin ɨɩɭɛɥɢɤɨɜɚɥɚ ɩɪɟɫɫ-ɪɟɥɢɡ [7] ɨ ɩɪɨ-
ɜɟɞɟɧɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɩɥɚɬɮɨɪɦɵ 

A2100, ɝɞɟ ɜ ɱɢɫɥɟ ɩɪɨɱɢɯ ɧɨɜɨɜɜɟɞɟɧɢɣ ɭɤɚɡɚɧɚ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɝɨ 

ɄȺ ɧɚ ɛɚɡɟ ɷɬɨɣ ɩɥɚɬɮɨɪɦɵ. 

ɉɨɞ ɬɟɪɦɢɧɨɦ «ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɣ 

ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ» (all-electric propulsion 

spacecraft) ɩɨɧɢɦɚɟɬɫɹ ɬɚɤɨɣ ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ, ɜ 
ɫɢɫɬɟɦɟ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɤɨɬɨɪɨɝɨ ɨɬɫɭɬɫɬɜɭɸɬ 
ɯɢɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɞɥɹ ɝɟɧɟɪɚɰɢɢ 

ɪɟɚɤɬɢɜɧɨɣ ɬɹɝɢ ɜɧɭɬɪɟɧɧɸɸ ɯɢɦɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 

ɬɨɩɥɢɜɚ.  
ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɨ ɤɨɧɬɪɚɤɬɚɯ ɧɚ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤ-

ɬɪɨɪɟɚɤɬɢɜɧɵɟ ɩɥɚɬɮɨɪɦɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɚɜɬɨɪɚɦɢ ɩɪɨɜɟɞёɧ ɫɪɚɜɧɢɬɟɥɶ-
ɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɰɟɩɰɢɣ ɩɨɥɧɨɫɬɶɸ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɫ ɤɜɚɥɢ-

ɮɢɰɢɪɨɜɚɧɧɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɯɟɦɨɣ ɫɢɫɬɟɦɵ 

ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɤɨɫɦɢɱɟɫɤɢɯ 
ɚɩɩɚɪɚɬɚɯ ɪɚɡɪɚɛɨɬɤɢ ɈȺɈ «ɂɋɋ». 

1.    -

  . ȼ ɫɜɹɡɢ ɫ ɞɨ-
ɪɨɝɨɜɢɡɧɨɣ ɡɚɪɭɛɟɠɧɵɯ ɪɚɤɟɬ-ɧɨɫɢɬɟɥɟɣ ɬɹɠёɥɨɝɨ 
ɤɥɚɫɫɚ, ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɚ ɫɯɟɦɚ 
ɡɚɩɭɫɤɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
ɚɦɟɪɢɤɚɧɫɤɨɝɨ ɢ ɟɜɪɨɩɟɣɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɩɨɦɨ-
ɳɶɸ ɪɚɤɟɬ-ɧɨɫɢɬɟɥɟɣ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ ɧɚ ɩɟɪɟɯɨɞɧɭɸ 

ɨɪɛɢɬɭ ɫ ɩɟɪɢɝɟɟɦ ɩɨɪɹɞɤɚ 200 ɤɦ, ɚɩɨɝɟɟɦ ɨɬ 36000 

ɞɨ 90000 ɤɦ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɜɨɞɨɦ ɧɚ ɝɟɨɫɬɚ-
ɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ ɫ ɩɨɦɨɳɶɸ ɚɩɨɝɟɣɧɨɝɨ ɯɢɦɢɱɟ-
ɫɤɨɝɨ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɹɜɥɹɸɳɟɝɨɫɹ 
ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ 
ɚɩɩɚɪɚɬɚ [8]. ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ ɚɩɨɝɟɣɧɨɝɨ ɞɜɢ-

ɝɚɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɩɥɢɜɧɚɹ ɩɚɪɚ ɦɨɧɨɦɟɬɢɥɝɢɞɪɚ-
ɡɢɧ – ɫɦɟɫɶ ɨɤɫɢɞɨɜ ɚɡɨɬɚ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɷɬɚɩɚ 
ɜɵɜɟɞɟɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪ-
ɧɭɸ ɨɪɛɢɬɭ ɷɬɚ ɠɟ ɬɨɩɥɢɜɧɚɹ ɩɚɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɟɣ ɨɪɢɟɧɬɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 
ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ ɨɛɥɚɞɚɸɬ 
ɧɢɡɤɢɦ ɭɞɟɥɶɧɵɦ ɢɦɩɭɥɶɫɨɦ, ɦɚɫɫɚ ɬɨɩɥɢɜɚ ɞɥɹ ɧɢɯ 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 30 ɞɨ 50 % ɨɬ ɫɬɚɪɬɨɜɨɣ ɦɚɫɫɵ ɤɨɫɦɢ-

ɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ [9; 10]. ɉɨɫɤɨɥɶɤɭ ɫɬɨɢɦɨɫɬɶ ɡɚɩɭɫ-
ɤɚ ɨɞɧɨɝɨ ɤɢɥɨɝɪɚɦɦɚ ɩɨɥɟɡɧɨɝɨ ɝɪɭɡɚ ɧɚ ɝɟɨɩɟɪɟɯɨɞ-

ɧɭɸ ɨɪɛɢɬɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 12500 

ɞɨ 26500 ɞɨɥɥ., ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɹ ɜɨɡɪɨɫɲɭɸ ɤɨɧɤɭ-
ɪɟɧɰɢɸ ɦɟɠɞɭ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚ-
ɬɨɜ (ɱɟɦɭ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜ ɬɨɦ ɱɢɫɥɟ ɚɤɬɢɜɧɨɟ ɩɪɨɞɜɢ-

ɠɟɧɢɟ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɪɵɧɨɤ ɪɨɫɫɢɣɫɤɢɯ ɢ ɤɢɬɚɣ-

ɫɤɢɯ ɤɨɦɩɚɧɢɣ), ɥɢɞɟɪɵ ɤɨɫɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨ-
ɫɬɢ ɚɤɬɢɜɧɨ ɪɚɛɨɬɚɸɬ ɧɚɞ ɫɧɢɠɟɧɢɟɦ ɫɬɚɪɬɨɜɨɣ ɦɚɫ-
ɫɵ ɝɟɨɫɬɚɰɢɨɧɚɪɧɵɯ ɫɩɭɬɧɢɤɨɜ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɡɚ 
ɫɱёɬ ɭɦɟɧɶɲɟɧɢɹ ɞɨɥɢ ɬɨɩɥɢɜɚ ɜ ɫɬɚɪɬɨɜɨɣ ɦɚɫɫɟ ɄȺ. 

Ɉɞɧɚɤɨ ɤɨɧɰɟɩɰɢɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ 

ɨɫɬɚёɬɫɹ ɩɪɟɠɧɟɣ: ɞɥɹ ɞɜɢɝɚɬɟɥɹ ɞɨɜɵɜɟɞɟɧɢɹ ɢ ɞɥɹ 
ɞɜɢɝɚɬɟɥɟɣ ɨɪɢɟɧɬɚɰɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɟɞɢɧɭɸ ɬɨɩɥɢɜɧɭɸ ɫɢɫɬɟɦɭ, ɩɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɪɚ-
ɛɨɱɟɝɨ ɬɟɥɚ ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬ-
ɫɹ ɯɨɪɨɲɨ ɢɡɭɱɟɧɧɨɟ ɢ ɢɦɟɸɳɟɟ ɛɨɥɶɲɨɣ ɨɩɵɬ ɥёɬ-
ɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɟɳɟɫɬɜɨ – ɤɫɟɧɨɧ. 
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ɄȺ ABS-3A, Satmex-7 Electra NexStar SES-12 Eutelsat 172B 

ɋɬɚɪɬɨɜɚɹ ɦɚɫɫɚ, ɤɝ 2000 3000 1250 5300 3500 

Ɇɨɳɧɨɫɬɶ ɋɗɉ, ȼɬ 10000 12000 3000 19000 13000 

Ⱦɚɬɚ ɡɚɤɥɸɱɟɧɢɹ ɤɨɧɬɪɚɤɬɚ 13.03.12 15.10.13 15.07.14 04.09.14 31.07.14 
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Ɋɨɫɫɢɣɫɤɢɟ ɪɚɡɪɚɛɨɬɱɢɤɢ ɞɥɹ ɜɵɜɟɞɟɧɢɹ ɝɟɨɫɬɚ-
ɰɢɨɧɚɪɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɪɚɤɟ-
ɬɵ-ɧɨɫɢɬɟɥɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɪɚɡɝɨɧɧɵɦ ɛɥɨɤɨɦ, ɫɩɨ-
ɫɨɛɧɵɦ ɨɫɭɳɟɫɬɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɚɧёɜɪɵ ɞɥɹ ɩɟɪɟ-
ɜɨɞɚ ɄȺ ɫ ɝɟɨɩɟɪɟɯɨɞɧɨɣ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ. 
ɉɨɷɬɨɦɭ ɜ ɫɢɫɬɟɦɟ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɄȺ ɪɚɡɪɚ-
ɛɨɬɤɢ ɈȺɈ «ɂɋɋ» ɨɬɫɭɬɫɬɜɭɟɬ ɚɩɨɝɟɣɧɵɣ ɯɢɦɢɱɟ-
ɫɤɢɣ ɞɜɢɝɚɬɟɥɶ, ɚ ɡɚɞɚɱɢ ɧɚɱɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɢ ɪɟ-
ɲɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɯ ɷɥɟɤɬɪɨɬɟɪ-
ɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ ɤɚɱɟ-
ɫɬɜɟ ɬɨɩɥɢɜɚ ɝɢɞɪɚɡɢɧ. Ɉɞɧɚɤɨ ɜɨɡɪɨɫɲɚɹ ɡɚ ɩɨɫɥɟɞ-
ɧɟɟ ɜɪɟɦɹ ɤɨɧɤɭɪɟɧɰɢɹ ɦɟɠɞɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɪɚ-
ɤɟɬ-ɧɨɫɢɬɟɥɟɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɭɫɩɟɲɧɚɹ ɥёɬɧɚɹ ɤɜɚɥɢ-

ɮɢɤɚɰɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɨɣ Ɋɇ Falcon-9 ɢ ɩɥɚ-
ɧɵ ɩɨ ɫɨɡɞɚɧɢɸ Ɋɇ Ariane-6, ɬɚɤɠɟ ɨɛɥɚɞɚɸɳɟɣ ɧɢɡ-
ɤɨɣ ɫɬɨɢɦɨɫɬɶɸ, ɜɟɞёɬ ɤ «ɩɟɪɟɤɨɫɭ» ɪɵɧɤɚ ɫɪɟɞɫɬɜ 
ɜɵɜɟɞɟɧɢɹ ɜ ɩɨɥɶɡɭ ɪɚɤɟɬ, ɜɵɜɨɞɹɳɢɯ ɩɨɥɟɡɧɭɸ ɧɚ-
ɝɪɭɡɤɭ ɧɚ ɝɟɨɩɟɪɟɯɨɞɧɭɸ ɨɪɛɢɬɭ ɫ ɧɢɡɤɢɦ ɩɟɪɢɝɟɟɦ. 

ɗɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɟ ɩɨɡɜɨɥɹɟɬ ɤɨɫɦɢɱɟɫɤɢɦ ɚɩɩɚ-
ɪɚɬɚɦ, ɧɟ ɢɦɟɸɳɢɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɚɩɨɝɟɣɧɨɝɨ ɞɜɢɝɚ-
ɬɟɥɹ, ɭɫɩɟɲɧɨ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ. ɉɨ-
ɷɬɨɦɭ ɩɟɪɟɞ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɝɟɨɫɬɚ-
ɰɢɨɧɚɪɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɫɬɨɢɬ ɡɚɞɚɱɚ ɨɛɟɫ-
ɩɟɱɢɬɶ ɩɟɪɟɯɨɞ ɫ ɨɪɛɢɬɵ ɫ ɧɢɡɤɢɦ ɩɟɪɢɝɟɟɦ ɧɚ ɝɟɨ-
ɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ ɫɢɥɚɦɢ ɫɨɛɫɬɜɟɧɧɵɯ ɞɜɢɝɚɬɟ-
ɥɟɣ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. 

2.    -

   . ɉɟɪɫɩɟɤɬɢɜɚ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɤɫɟɧɨɧɚ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɞɥɹ ɞɜɢɝɚ-
ɬɟɥɟɣ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ ɢ ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ, 

ɜɩɟɪɜɵɟ ɨɩɪɨɛɨɜɚɧɧɚɹ ɜ ɫɨɫɬɚɜɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ 

ɤɨɫɦɢɱɟɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɧɚ ɫɩɭɬɧɢɤɟ ɫɜɹɡɢ «əɦɚɥ-
100» [11; 12], ɹɜɥɹɟɬɫɹ ɥɟɣɬɦɨɬɢɜɨɦ ɪɚɡɪɚɛɨɬɤɢ ɧɨ-
ɜɟɣɲɢɯ ɫɩɭɬɧɢɤɨɜɵɯ ɩɥɚɬɮɨɪɦ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, 
ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɢɦ ɢɧɬɟɪɟɫɨɦ ɢ ɢɦɟɸɳɢɦɫɹ ɨɩɵ-

ɬɨɦ [13] ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚ-
ɬɟɥɟɣ ɧɚ ɤɫɟɧɨɧɟ ɞɥɹ ɞɨɜɵɜɟɞɟɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚ-
ɪɚɬɨɜ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ. ȼ ɫɥɨɠɢɜɲɟɣɫɹ 
ɩɪɚɤɬɢɤɟ ɞɥɹ ɞɨɜɵɜɟɞɟɧɢɹ ɢ ɞɥɹ ɨɪɢɟɧɬɚɰɢɢ ɡɚɪɭ-
ɛɟɠɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɢɝɚ-
ɬɟɥɢ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɨɞɧɨɦ ɜɢɞɟ ɬɨɩɥɢɜɚ ɢ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɬɨɩɥɢɜɧɚɹ ɫɢɫɬɟɦɚ ɫ ɨɛɳɢɦ ɛɚɤɨɦ.  

Ɏɢɪɦɚ Boeing ɩɪɟɞɥɚɝɚɟɬ ɤɨɦɛɢɧɚɰɢɸ ɢɡ ɱɟɬɵɪёɯ 
ɞɜɢɝɚɬɟɥɟɣ XIPS-25 (Xenon Ion Propulsion System, 

ɞɜɢɝɚɬɟɥɢ ɞɢɚɦɟɬɪɨɦ 25 ɫɦ) ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɤɚɪɞɚɧɧɨɦ ɩɨɞɜɟɫɟ. Ɍɚɤɚɹ ɤɨɦɩɨ-
ɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɦɚɫɫɭ ɞɜɢɝɚɬɟɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɵ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɡɚ ɫɱёɬ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ XIPS-25 ɤɚɤ ɞɥɹ ɡɚɞɚɱ ɞɨɜɵ-

ɜɟɞɟɧɢɹ ɢ ɤɨɪɪɟɤɰɢɢ ɨɪɛɢɬɵ, ɬɚɤ ɢ ɞɥɹ ɡɚɞɚɱ ɪɚɡɝɪɭɡ-
ɤɢ ɦɚɯɨɜɢɤɨɜ ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ. ɗɬɨ ɞɚёɬ ɫɭɳɟɫɬ-
ɜɟɧɧɭɸ ɷɤɨɧɨɦɢɸ ɪɚɛɨɱɟɝɨ ɬɟɥɚ – ɦɚɫɫɚ ɤɫɟɧɨɧɚ, 

ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ 

ɢɡɦɟɪɹɟɬɫɹ ɟɞɢɧɢɰɚɦɢ ɤɢɥɨɝɪɚɦɦɨɜ. Ɉɞɧɚɤɨ ɛɨɥɶɲɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɪɚɛɨɬɵ  

ɢɨɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ XIPS (ɨɬ 2 ɞɨ 
4,5 ɤȼɬ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɬɪɟɛɭɟɦɨɣ ɬɹɝɢ) 

[14] ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɞɨɥɹ ɷɧɟɪɝɢɢ, ɝɟɧɟɪɢɪɭɟɦɨɣ 

ɫɨɥɧɟɱɧɵɦɢ ɛɚɬɚɪɟɹɦɢ, ɤɨɬɨɪɚɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɪɚ-
ɛɨɬɭ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ, ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬɫɹ. Ɍɚɤ, 
ɞɥɹ ɩɥɚɬɮɨɪɦɵ ȼ-702SP ɢɡ 12 ɤȼɬ, ɝɟɧɟɪɢɪɭɟɦɵɯ 
ɫɨɥɧɟɱɧɵɦɢ ɛɚɬɚɪɟɹɦɢ, ɧɚ ɧɟɩɪɟɪɵɜɧɭɸ ɪɚɛɨɬɭ ɩɨ-
ɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɜɵɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ 3,5 ɤȼɬ, ɱɬɨ ɫɨ-
ɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 30 %, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɚɩɩɚɪɚɬɚɯ 
ɪɚɡɪɚɛɨɬɤɢ ɈȺɈ «ɂɋɋ» ɷɬɚ ɞɨɥɹ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ  
80 %. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɚɹ ɫɯɟɦɚ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨ-
ɪɟɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚɤɥɚɞɵ-

ɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɟɠɢɦɚ ɠɢɜɭɱɟɫɬɢ, 

ɱɬɨ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɫɨɤɨɧɚɞёɠɧɨɝɨ ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ ɛɨɪɬɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜ 
ɰɟɥɨɦ ɫɧɢɠɚɟɬ ɧɚɞёɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɫɟɝɨ 
ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. 
ȿɜɪɨɩɟɣɫɤɨɟ ɤɨɫɦɢɱɟɫɤɨɟ ɚɝɟɧɬɫɬɜɨ ɜ ɤɚɱɟɫɬɜɟ 

ɤɨɧɰɟɩɰɢɢ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɝɨ ɤɨɫɦɢɱɟ-
ɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɤɨɦɛɢɧɚɰɢɸ ɩɥɚɡɦɟɧ-

ɧɨɝɨ ɢɥɢ ɢɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɞɨɜɵɜɟɞɟɧɢɹ ɢ ɤɨɪɪɟɤɰɢɢ 

ɢ ɷɥɟɤɬɪɨɧɚɝɪɟɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɨɪɢɟɧɬɚɰɢɢ, ɪɚɛɨ-
ɬɚɸɳɢɯ ɧɚ ɤɫɟɧɨɧɟ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɧɚɝɪɟɜ-
ɧɵɯ ɞɜɢɝɚɬɟɥɟɣ [15] ɧɚ ɩɪɢɦɟɪɟ ɞɜɢɝɚɬɟɥɹ XR-150 

ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɩɚɧɢɢ Alta SpA (ɂɬɚɥɢɹ) ɩɪɟɞɫɬɚɜɥɟ-
ɧɵ ɜ ɬɚɛɥ. 2. 

 
Ɍɚɛɥɢɰɚ 2  

   XR-150 
 

Ɇɚɫɫɚ, ɤɝ 0,22 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ ≤ 95 

Ɍɹɝɚ, ɦɇ 250 

ɍɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ, ɫ 65 

ɋɭɦɦɚɪɧɵɣ ɢɦɩɭɥɶɫ, ɇ·ɫ ≤ 180000 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɬɨɱɧɨɫɬɟɣ ɨɪɢɟɧɬɚ-
ɰɢɢ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɦɚɫɫɨɣ ɞɨ 2000 ɤɝ ɜ ɬɟɱɟ-
ɧɢɟ 15 ɥɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɧɚ ɨɪɛɢɬɟ ɬɪɟɛɭɟɬɫɹ 
ɫɭɦɦɚɪɧɵɣ ɢɦɩɭɥɶɫ ɩɨɪɹɞɤɚ 60500 ɇ·ɫ. Ɇɚɫɫɚ mɪɬ 

ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɬɪɟɛɭɟ-
ɦɨɝɨ ɫɭɦɦɚɪɧɨɝɨ ɢɦɩɭɥɶɫɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

 mɪɬ = IΣ / Iɭɞ,  (1) 

ɝɞɟ IΣ – ɫɭɦɦɚɪɧɵɣ ɢɦɩɭɥɶɫ, ɇ·ɫ; Iɭɞ – ɭɞɟɥɶɧɵɣ ɢɦ-

ɩɭɥɶɫ, ɦ/ɫ. 
ɂɡ ɭɪɚɜɧɟɧɢɹ (1) ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɞɥɹ ɪɚɛɨɬɵ  

ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚ ɞɜɢɝɚɬɟɥɹɯ 
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XR-150 ɬɪɟɛɭɟɬɫɹ ≈ 95 ɤɝ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɉɪɢ ɜɨɫɶɦɢ-

ɞɜɢɝɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɨɛɟɫɩɟɱɟɧɢɹ ɨɪɢɟɧɬɚɰɢɢ ɡɚɬɪɚɬɵ 

ɦɚɫɫɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɞɜɢɝɚ-
ɬɟɥɹɦɢ XR-150 ɫɨɫɬɚɜɹɬ 8·1 = 8 ɤɝ (ɩɪɢɧɢɦɚɟɦ ɦɚɫɫɭ 
ɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɶɧɨɝɨ ɛɥɨɤɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɜɭɯ ɞɜɢ-

ɝɚɬɟɥɟɣ ɢ ɪɚɞɢɚɬɨɪɚ, ɪɚɜɧɨɣ 1 ɤɝ). Ɇɚɫɫɨɣ ɛɚɤɚ ɪɚɛɨ-
ɱɟɝɨ ɬɟɥɚ ɩɪɟɧɟɛɪɟɝɚɟɦ, ɩɨɥɚɝɚɹ, ɱɬɨ ɪɚɛɨɱɟɟ ɬɟɥɨ ɞɥɹ 
ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ ɜ ɛɚɤɟ ɪɚɛɨɱɟɝɨ 
ɬɟɥɚ ɫɢɫɬɟɦɵ ɤɨɪɪɟɤɰɢɢ. ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɦɚɫɫɵ 

ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɫɢɫɬɟɦɨɣ 

ɨɪɢɟɧɬɚɰɢɢ ɫ ɞɜɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɧɚ ɛɚɡɟ ɞɜɢɝɚ-
ɬɟɥɟɣ XR-150 ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 103 ɤɝ. 

3.    -

    . ɋ 1982 ɝɨɞɚ ɧɚ ɚɩɩɚ-
ɪɚɬɚɯ ɪɚɡɪɚɛɨɬɤɢ ɈȺɈ «ɂɋɋ» ɜ ɤɚɱɟɫɬɜɟ ɲɬɚɬɧɨɣ 

ɫɢɫɬɟɦɵ ɨɪɢɟɧɬɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ ɨɪɢɟɧɬɚ-
ɰɢɢ ɫ ɷɥɟɤɬɪɨɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɦɢ ɞɜɢɝɚɬɟɥɹɦɢ, 

ɢɫɩɨɥɶɡɭɸɳɢɦɢ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɝɢɞɪɚɡɢɧ 

[12; 16]. ȼ ɤɚɱɟɫɬɜɟ ɞɜɢɝɚɬɟɥɟɣ ɨɪɢɟɧɬɚɰɢɢ ɧɚ ɫɩɭɬ-
ɧɢɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɈȺɈ «ɂɋɋ» ɩɪɢɦɟɧɹɸɬɫɹ ɷɥɟɤɬɪɨ-
ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ Ʉ50-10.1 [17] ɪɚɡɪɚ-
ɛɨɬɤɢ ɈɄȻ «Ɏɚɤɟɥ», ɝ. Ʉɚɥɢɧɢɧɝɪɚɞ. ɂɯ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 3. 

 
Ɍɚɛɥɢɰɚ 3  

   50-10.1 

 

Ɇɚɫɫɚ, ɤɝ 0,3 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ 4 

Ɍɹɝɚ, ɦɇ 540–96 

ɍɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ, ɫ 220 

ɋɭɦɦɚɪɧɵɣ ɢɦɩɭɥɶɫ, ɇ·ɫ ≤ 112500 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɪɨɤɚ ɚɤɬɢɜɧɨɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
15 ɥɟɬ ɞɥɹ ɄȺ ɦɚɫɫɨɣ 2000 ɤɝ, ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ (1) 

ɩɨɬɪɟɛɭɟɬɫɹ ≈ 28 ɤɝ ɝɢɞɪɚɡɢɧɚ. ɉɪɢ ɷɬɨɦ ɫɢɫɬɟɦɚ ɨɪɢ-

ɟɧɬɚɰɢɢ ɩɨɫɬɪɨɟɧɚ ɩɨ ɜɨɫɶɦɢɞɜɢɝɚɬɟɥɶɧɨɣ ɫɯɟɦɟ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɪɟɛɭɟɬɫɹ ɜɨɫɟɦɶ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ 
ɞɜɢɝɚɬɟɥɶɧɵɯ ɛɥɨɤɨɜ, ɩɨ ɞɜɚ ɞɜɢɝɚɬɟɥɹ ɜ ɤɚɠɞɨɦ. 

Ɇɚɫɫɚ ɨɞɧɨɝɨ ɛɥɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 1,55 ɤɝ, ɦɚɫɫɚ ɛɚɤɚ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɢ ɩɨɞɚɱɢ ɝɢɞɪɚɡɢɧɚ (ɫ ɭɱёɬɨɦ ɦɚɫɫɵ ɬɟɩɥɨ-
ɢɡɨɥɹɰɢɢ ɢ ɧɚɝɪɟɜɚɬɟɥɟɣ) – 13,5 ɤɝ, ɦɚɫɫɚ ɚɡɨɬɚ ɞɥɹ 
ɧɚɞɞɭɜɚ – 0,2 ɤɝ. Ɂɚɬɪɚɬɵ ɦɚɫɫɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɄȺ 

ɫɢɫɬɟɦɨɣ ɨɪɢɟɧɬɚɰɢɢ ɧɚ ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɞɜɢɝɚ-
ɬɟɥɹɯ ɫɨɫɬɚɜɹɬ 54,1 ɤɝ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɥɚɬɮɨɪɦ ɈȺɈ «ɂɋɋ», ɢɫɩɨɥɶɡɭɸ-

ɳɚɹ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɪɟɚɤɬɢɜ-
ɧɨɣ ɬɹɝɢ ɤɚɤ ɤɫɟɧɨɧ, ɬɚɤ ɢ ɝɢɞɪɚɡɢɧ, ɨɛɥɚɞɚɟɬ ɥɭɱɲɢ-

ɦɢ ɭɞɟɥɶɧɵɦɢ ɦɚɫɫɨɜɵɦɢ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɢɫɬɟɦɨɣ ɪɟɚɤɬɢɜɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɡɚɪɭɛɟɠɧɵɯ 
ɄȺ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɞɜɢɝɚɬɟɥɟɣ ɨɪɢɟɧɬɚɰɢɢ 

ɷɥɟɤɬɪɨɧɚɝɪɟɜɧɵɟ ɞɜɢɝɚɬɟɥɢ ɧɚ ɤɫɟɧɨɧɟ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɩɪɨɢɝɪɵɜɚɹ ɩɨ ɦɚɫɫɟ ɫɢɫɬɟɦɟ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɸɳɟɣ ɜ ɤɚɱɟɫɬɜɟ ɞɜɢɝɚɬɟɥɟɣ ɨɪɢɟɧɬɚɰɢɢ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɢɫ-
ɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɈȺɈ «ɂɋɋ» ɜɵɢɝɪɵɜɚɟɬ ɭ ɧɟё ɩɨ 
ɤɪɢɬɟɪɢɸ ɦɢɧɢɦɢɡɚɰɢɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ. 

4.      

  . ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚ-
ɬɚ ɤɥɸɱɟɜɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ ɜɵɜɟɞɟɧɢɟ ɟɝɨ ɧɚ 
ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ. ɋɨɜɪɟɦɟɧɧɵɟ ɤɨɦɦɟɪɱɟ-
ɫɤɢɟ ɪɚɤɟɬɵ-ɧɨɫɢɬɟɥɢ ɧɟ ɢɦɟɸɬ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ ɪɚɡ-
ɝɨɧɧɵɯ ɛɥɨɤɨɜ ɢɥɢ ɞɜɢɝɚɬɟɥɟɣ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɤɥɸ-

ɱɟɧɢɹ, ɫɩɨɫɨɛɧɵɯ ɜɵɜɟɫɬɢ ɄȺ ɧɚɩɪɹɦɭɸ ɧɚ ȽɋɈ ɢɥɢ 

ɧɚ ɝɟɨɩɟɪɟɯɨɞɧɭɸ ɨɪɛɢɬɭ ɫ ɜɵɫɨɤɢɦ ɩɟɪɢɝɟɟɦ. ɋɬɚɧ-

ɞɚɪɬɧɚɹ ɝɟɨɩɟɪɟɯɨɞɧɚɹ ɨɪɛɢɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨ-
ɬɨɣ ɩɟɪɢɝɟɹ, ɪɚɜɧɨɣ 250 ɤɦ, ɜɵɫɨɬɨɣ ɚɩɨɝɟɹ, ɪɚɜɧɨɣ 

36000 ɤɦ, ɢ ɧɚɤɥɨɧɟɧɢɟɦ, ɪɚɜɧɵɦ ɲɢɪɨɬɟ ɬɨɱɤɢ ɫɬɚɪ-
ɬɚ. ɉɪɢ ɷɬɨɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢ-

ɪɨɜɚɧɢɹ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɤɪɢɬɢɱɧɵɦ ɹɜɥɹɟɬɫɹ 
ɜɪɟɦɹ ɟɝɨ ɧɚɯɨɠɞɟɧɢɹ ɜ ɡɨɧɟ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɹɫɨɜ 
Ɂɟɦɥɢ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɧɚ ɜɵɫɨɬɚɯ ɨɬ 1000 ɞɨ 10000 ɤɦ. 

ȼɵɫɨɤɢɣ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧ-

ɧɵɯ (ɯɨɥɥɨɜɫɤɢɯ) ɢɥɢ ɢɨɧɧɵɯ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢ-

ɱɟɫɬɜɨ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɟɪɟɜɨɞɚ ɄȺ 

ɫ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ [18], 

ɨɞɧɚɤɨ ɦɚɥɚɹ ɬɹɝɚ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɜɟɞёɬ ɤ ɭɜɟɥɢɱɟ-
ɧɢɸ ɜɪɟɦɟɧɢ ɧɚɯɨɠɞɟɧɢɹ ɫɩɭɬɧɢɤɚ ɜ ɡɨɧɟ ɪɚɞɢɚɰɢɨɧ-

ɧɵɯ ɩɨɹɫɨɜ Ɂɟɦɥɢ, ɱɬɨ ɦɨɠɟɬ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ 
ɧɚɞёɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɤɨɫɦɢɱɟɫɤɨɝɨ 
ɚɩɩɚɪɚɬɚ ɢ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɢɜɟɫɬɢ ɤ ɫɨɤɪɚɳɟɧɢɸ 

ɝɚɪɚɧɬɢɣɧɨɝɨ ɫɪɨɤɚ ɚɤɬɢɜɧɨɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ. 
ɗɬɚ ɩɪɨɛɥɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ ɡɚ ɫɱёɬ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɯɟɦɵ ɞɨɜɵɜɟɞɟɧɢɹ, ɡɚ-
ɤɥɸɱɚɸɳɟɣɫɹ ɜ ɜɵɜɟɞɟɧɢɢ ɄȺ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɭɸ 

ɨɪɛɢɬɭ ɫ ɧɢɡɤɢɦ ɩɟɪɢɝɟɟɦ, ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɩɟɪɢ-

ɝɟɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɪɛɢɬɵ ɞɨ ɡɧɚɱɟɧɢɹ, ɩɪɟɜɵɲɚɸ-

ɳɟɝɨ ɜɵɫɨɬɭ ɡɨɧ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɹɫɨɜ Ɂɟɦɥɢ, ɢ ɞɚɥɶ-
ɧɟɣɲɟɦ ɞɨɜɵɜɟɞɟɧɢɢ ɧɚ ȽɋɈ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɯ ɢɥɢ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ.  

ȼ ɩɚɬɟɧɬɟ ɤɨɦɩɚɧɢɢ SSL [19] ɞɥɹ ɬɚɤɨɣ ɫɯɟɦɵ ɞɨɜɵ-

ɜɟɞɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɛɢɧɚɰɢɸ ɢɡ 
ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɞɜɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚ-
ɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɣ ɞɜɢɝɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ȼ ɰɟɥɨɦ ɬɚɤɚɹ ɫɯɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɧɚɡɜɚɧɚ ɨɩɬɢɦɚɥɶ-
ɧɨɣ, ɢ ɩɨ ɷɬɨɣ ɫɯɟɦɟ ɜɟɞɭɬ ɪɚɛɨɬɵ ɤɨɦɩɚɧɢɢ OHB 

System (Ƚɟɪɦɚɧɢɹ), Airbus Defense & Space (ȿɜɪɨɩɚ)  
ɢ SSL (ɋШȺ). 

ɇɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɩɟɪɟɜɨɞɚ 
ɄȺ ɧɚ ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨ-
ɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɦɚɥɨɣ ɬɹɝɢ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ 
ɫɭɬɤɚɦ ɩɟɪɢɨɞɚ ɨɛɪɚɳɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɪɛɢɬɵ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɬɶɢɦ ɡɚɤɨɧɨɦ Ʉɟɩɥɟɪɚ ɷɬɨ ɭɫɥɨ-
ɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɥɭɱɚɟ ɪɚɜɟɧɫɬɜɚ ɛɨɥɶɲɨɣ ɩɨɥɭɨɫɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɪɛɢɬɵ ɛɨɥɶɲɨɣ ɩɨɥɭɨɫɢ ɝɟɨɫɬɚɰɢɨ-
ɧɚɪɧɨɣ ɨɪɛɢɬɵ (42164 ɤɦ). Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɟɦ ɩɟɪɢ-

ɝɟɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɪɛɢɬɵ, ɪɚɜɧɵɦ 10000 ɤɦ (ɜɟɪɯ-
ɧɹɹ ɝɪɚɧɢɰɚ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɹɫɨɜ Ɂɟɦɥɢ), ɩɨɥɭɱɚɟɦ 

ɚɩɨɝɟɣ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɪɛɢɬɵ, ɪɚɜɧɵɣ 61584 ɤɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɜɟɞɟɧɢɟ ɧɚ ȽɋɈ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤ-
ɬɪɨɪɟɚɤɬɢɜɧɨɝɨ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɬɪёɯ ɷɬɚɩɨɜ ɪɚɛɨɬɵ ɄȺ: 

− ɜɵɜɟɞɟɧɢɟ ɄȺ ɫ ɩɨɦɨɳɶɸ Ɋɇ ɧɚ ɩɪɨɦɟɠɭɬɨɱ-
ɧɭɸ ɨɪɛɢɬɭ ɫ ɜɵɫɨɬɨɣ ɩɟɪɢɝɟɹ 200–250 ɤɦ ɢ ɜɵɫɨɬɨɣ 

ɚɩɨɝɟɹ 61584 ɤɦ; 
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− ɩɨɞɴёɦ ɜɵɫɨɬɵ ɩɟɪɢɝɟɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 

ɨɪɛɢɬɵ ɞɨ ɭɪɨɜɧɹ 10000 ɤɦ ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɢɯ 
ɞɜɢɝɚɬɟɥɟɣ ɛɨɥɶɲɨɣ ɬɹɝɢ; 

− ɩɟɪɟɜɨɞ ɄȺ ɧɚ ȽɋɈ ɫ ɩɨɦɨɳɶɸ ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɩɥɚɡɦɟɧɧɵɯ ɢɥɢ ɢɨɧɧɵɯ ɗɊȾ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɨɜ ɩɨɤɚɡɵɜɚ-
ɸɬ, ɱɬɨ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɜɟɞɟɧɢɹ ɧɚ ȽɋɈ ɤɨɫɦɢɱɟ-
ɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ (ɦɚɫɫɨɣ ɧɚ ɪɚɛɨɱɟɣ 

ɨɪɛɢɬɟ ɞɨ 2200 ɤɝ) ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɚɰɢɢ ɞɜɭɯɤɨɦ-

ɩɨɧɟɧɬɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɞɨɫɬɚɬɨɱɧɨ ɧɟ ɛɨɥɟɟ 
1100 ɤɝ ɬɨɩɥɢɜɚ ɞɥɹ ɯɢɦɢɱɟɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɧɟ ɛɨ-
ɥɟɟ 200 ɤɝ ɤɫɟɧɨɧɚ. ɉɪɢ ɷɬɨɦ ɫɬɚɪɬɨɜɚɹ ɦɚɫɫɚ ɄȺ ɫɨ-
ɫɬɚɜɢɬ ɧɟ ɛɨɥɟɟ 3700 ɤɝ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɥɹ ɜɵɜɟɞɟɧɢɹ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɬɚɤɢɟ ɡɚɪɭɛɟɠɧɵɟ 
ɤɨɦɦɟɪɱɟɫɤɢɟ ɪɚɤɟɬɵ-ɧɨɫɢɬɟɥɢ, ɤɚɤ Ariane-5, Falcon-9, 

Long March-3BE ɢ H2A202. 

. ȼɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɧɨɫɬɶɸ 

ɷɥɟɤɬɪɨɪɟɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜ 
ɨɫɧɨɜɧɨɦ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɦɢɧɢɦɢ-

ɡɚɰɢɢ ɜɪɟɦɟɧɢ ɞɨɜɵɜɟɞɟɧɢɹ ɄȺ ɫ ɝɟɨɩɟɪɟɯɨɞɧɨɣ ɧɚ 
ɝɟɨɫɬɚɰɢɨɧɚɪɧɭɸ ɨɪɛɢɬɭ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɷɬɢɯ 
ɡɚɞɚɱ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɢɥɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɪɟ-
ɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɪɚɞɢɚ-
ɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɛɨɪɨɜ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, 
ɩɪɢ ɷɬɨɦ ɞɥɢɬɟɥɶɧɨɫɬɶ ɞɨɜɵɜɟɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 
ɲɟɫɬɢ ɞɨ ɜɨɫɶɦɢ ɦɟɫɹɰɟɜ. 
ɉɨɷɬɨɦɭ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɡ-

ɜɢɬɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɩɥɚɬɮɨɪɦ ɛɭɞɟɬ 
ɹɜɥɹɬɶɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢ-

ɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɜɨɞɢɬɶ ɄȺ ɧɚ ɝɟɨɩɟɪɟɯɨɞɧɭɸ 

ɨɪɛɢɬɭ ɫ ɩɟɪɢɝɟɟɦ, ɢɫɤɥɸɱɚɸɳɢɦ ɞɥɢɬɟɥɶɧɨɟ ɧɚɯɨɠ-

ɞɟɧɢɟ ɚɩɩɚɪɚɬɚ ɜ ɡɨɧɟ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɨɹɫɨɜ, ɫ ɩɨɫɥɟ-
ɞɭɸɳɢɦ ɞɨɜɵɜɟɞɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɪɟɚɤɬɢɜ-
ɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɈȺɈ «ɂɋɋ» ɨɛɥɚɞɚɟɬ ɬɟɯɧɨ-
ɥɨɝɢɹɦɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɨɩɵɬɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɜɪɟ-
ɦɟɧɧɵɯ ɩɥɚɬɮɨɪɦ ɞɥɹ ɫɩɭɬɧɢɤɨɜ ɫɜɹɡɢ ɢ ɬɟɥɟɜɟɳɚɧɢɹ 
ɧɚ ȽɋɈ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 

ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ. ɂɫɩɨɥɶɡɭɟɦɚɹ ɧɚ ɚɩɩɚɪɚɬɚɯ 
ɈȺɈ «ɂɋɋ» ɤɨɦɛɢɧɚɰɢɹ ɞɜɢɝɚɬɟɥɟɣ (ɤɫɟɧɨɧɨɜɵɯ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɚɡɦɟɧɧɵɯ – ɞɥɹ ɡɚɞɚɱ ɤɨɪɪɟɤɰɢɢ ɨɪ-
ɛɢɬɵ ɢ ɝɢɞɪɚɡɢɧɨɜɵɯ ɷɥɟɤɬɪɨɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ – 

ɞɥɹ ɡɚɞɚɱ ɨɪɢɟɧɬɚɰɢɢ ɄȺ) ɩɪɟɜɨɫɯɨɞɢɬ ɪɚɡɪɚɛɚɬɵ-

ɜɚɟɦɭɸ ɫɟɣɱɚɫ ɡɚ ɪɭɛɟɠɨɦ ɫɯɟɦɭ ɩɨɥɧɨɫɬɶɸ ɷɥɟɤɬɪɨ-
ɪɟɚɤɬɢɜɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɜ ɤɨɬɨɪɨɣ ɞɥɹ 
ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ ɢ ɨɪɢɟɧɬɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɨɞɢɧ ɜɢɞ ɪɚɛɨɱɟɝɨ ɬɟɥɚ – ɤɫɟɧɨɧ, ɤɚɤ ɩɨ ɤɪɢɬɟɪɢɸ 

ɦɚɫɫɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɢ ɩɨ ɤɪɢɬɟɪɢɸ ɦɢɧɢɦɢ-

ɡɚɰɢɢ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ. Ɉɞɧɚɤɨ ɨɬɫɭɬɫɬɜɢɟ ɜ ɫɨɫɬɚ-
ɜɟ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɈȺɈ «ɂɋɋ» 

ɚɩɨɝɟɣɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɨɧɢɠɚɟɬ ɢɯ ɤɨɧɤɭɪɟɧɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɧɟɜɨɡɦɨɠ-

ɧɨɫɬɶɸ ɜɵɜɟɞɟɧɢɹ ɬɚɤɢɯ ɫɩɭɬɧɢɤɨɜ ɧɚ ɡɚɪɭɛɟɠɧɵɯ 
ɪɚɤɟɬɚɯ-ɧɨɫɢɬɟɥɹɯ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɪɚɡɝɨɧɧɵɦɢ 

ɛɥɨɤɚɦɢ. 

ɉɪɨɜɟɞёɧɧɵɟ ɪɚɫɱёɬɵ ɬɚɤɠɟ ɩɨɤɚɡɚɥɢ ɬɟɨɪɟɬɢɱɟ-
ɫɤɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫ-
ɬɟɦɵ ɪɟɚɤɬɢɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫɩɭɬɧɢɤɨɜɵɯ ɩɥɚɬɮɨɪɦ 

ɈȺɈ «ɂɋɋ», ɩɭɬёɦ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɝɨ 

ɯɢɦɢɱɟɫɤɨɝɨ ɚɩɨɝɟɣɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɞɥɹ ɡɚɞɚɱɢ ɞɨɜɵ-

ɜɟɞɟɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɫ ɝɟɨɩɟɪɟɯɨɞɧɨɣ ɨɪ-
ɛɢɬɵ ɫ ɧɢɡɤɢɦ ɩɟɪɢɝɟɟɦ, ɨɛɟɫɩɟɱɢɜɚɟɦɨɣ ɪɚɡɥɢɱɧɵɦɢ 

ɤɨɦɦɟɪɱɟɫɤɢɦɢ ɪɚɤɟɬɚɦɢ-ɧɨɫɢɬɟɥɹɦɢ, ɧɚ ɝɟɨɫɬɚɰɢɨ-
ɧɚɪɧɭɸ ɨɪɛɢɬɭ.  
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