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Abstract. The article develops the estimation 
technique of informative content of an isolated 
irregularity and a track section as a whole. This 
method allows predicting the value of the average 
speed that provides the driver's ability to process and 
realize the information on ambient traffic conditions. 
The authors reveal the impact of the motor field 
vehicle design on the information received by the 
driver in the course of the structure of the motion law. 
The article can be useful to researchers, engineers 
and technicians in handling trial of the vehicles, 
dealing with practical aspects of tests and evaluation 
of ergonomic features of the vehicles such as usability 
of the driver's compartment. 

 

Keywords: a motor field, information density, a 
track section, information content of the irregularity, 
jamming encounter probability. 

 

References 
 

1. Chelovek kak zveno sledyaschey sistemy [The 
person as a link of the watching system]. Pod red. 
Tsibulevskiy I.E. Moscow, Nauka. Glavnaya redaktsiya 
fiziko-matematicheskoy literatury, 1981. 288 p. 

2. Spravochnik po inzhenernoy psihologii 
[Reference book on engineering psychology]. Pod red. 
B.F. Lomova. Moscow, Mashinostroenie, 1982. 368 p. 

3. Ergonomika v tankovyh voyskah. Tanki i 
tankovye voyska. [Ergonomics in tank troops. Tanks 
and tank troops]. Pod obsch. red. T18 A.H. 
Babadzhanyana. Moscow, Voenizdat, 1980. 432 p. 

4. Savochkin V.A. Staticheskaya teoriya 
dvizheniya tanka: Dis. dokt. tehn. nauk. [Static theory 
of the movement of the tank Dis. dokt. tehn. sciences]. 
Moscow, VA BTV, 1983. 377 p. 

5. Beketov S.A. Povyshenie sredney skorosti 
dvizheniya tanka za schet uluchsheniya 
upravlyaemosti: Dis. kand. tehn. nauk. [Increase in 
average speed of the movement of the tank due to 
controllability improvement Dis. dokt. tehn. sciences]. 
Moscow,VA BTV, 1992. 139 p. 

 
 

ȼɚɫɢɥɶɟɜ ȼɚɥɟɧɬɢɧ ȼɥɚɞɢɦɢɪɨɜɢɱ (Ɋɨɫɫɢɹ,   
ɝ. Ɉɦɫɤ) – ɞɨɰɟɧɬ 3 ɤɚɮɟɞɪɵ (ɛɨɟɜɵɯ ɝɭɫɟɧɢɱɧɵɯ 
ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ ɢ ɜɨɟɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ) 
Ɉɦɫɤɨɝɨ ɚɜɬɨɛɪɨɧɟɬɚɧɤɨɜɨɝɨ ɢɧɠɟɧɟɪɧɨɝɨ 
ɢɧɫɬɢɬɭɬɚ (644098, ɝ. Ɉɦɫɤ, 14 ɜ/ɝ,                      
e-mail:vasilevVV55@mail.ru). 

  

Ɇɚɧɡɢɧ Ɇɚɤɫɢɦ Юɪɶɟɜɢɱ (Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ) – 
ɚɞɴɸɧɤɬ Ɉɦɫɤɨɝɨ ɚɜɬɨɛɪɨɧɟɬɚɧɤɨɜɨɝɨ 
ɢɧɠɟɧɟɪɧɨɝɨ ɢɧɫɬɢɬɭɬɚ (644098, ɝ. Ɉɦɫɤ, 14 ɜ/ɝ, 
e-mail:ymmanzini55@mail.ru). 

 

VКsТl’Оv VКlОntТn VlКНТmТrovТМС (RussТКn 
Federation, Omsk) – associated professor at the 3 
department (combat track-laying and military vehicles) 
of the Omsk Tank-Automotive Engineering Institute 
(644098, Omsk, 14 v/g, e-mail:vasilevVV55@mail.ru). 

 

MКnгТn MКбТm ВКr’ОvТМС (RussТКn Federation, 
Omsk) – postgraduate student of the Omsk Tank-
Automotive Engineering Institute (644098, Omsk, 14 
v/g, e-mail:ymmanzini55@mail.ru) 
                                                          

 
 
ɍȾɄ 656.056.4;656.13.021 

 

ɁɇȺɑȿɇɂȿ ȾɅɂɇɕ ɈɑȿɊȿȾɂ ȺȼɌɈɆɈȻɂɅȿɃ ɉȿɊȿȾ ɋȼȿɌɈɎɈɊɇɕɆ 
ɈȻɔȿɄɌɈɆ ɂ ɋɈȼɊȿɆȿɇɇɕȿ ɉɈȾɏɈȾɕ Ʉ ȿȿ ɈɐȿɇɄȿ 

 

ɋ.ȼ. ȼɢɬɨɥɢɧ 
ȼɨɥɝȽȺɋɍ, Ɋɨɫɫɢɹ, ɝ. ȼɨɥɝɨɝɪɚɞ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɟɬɨɞ ɩɨɜɵɲɟɧɢɹ ɨɛɳɟɣ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɟɪɟɤɪɟɫɬɤɨɜ ɡɚ ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ 
ɤɨɪɨɬɤɢɯ ɩɨɥɨɫ ɞɥɹ ɩɨɜɨɪɨɬɨɜ ɧɚ ɫɜɟɬɨɮɨɪɧɵɯ ɨɛɴɟɤɬɚɯ ɜ ɝɨɪɨɞɚɯ Ɋɨɫɫɢɢ. 
ɉɪɢɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɮɮɟɤɬɚ «ɛɭɬɵɥɨɱɧɨɝɨ ɝɨɪɥɵɲɤɚ» ɧɚ 
ɪɟɝɭɥɢɪɭɟɦɨɦ ɩɟɪɟɤɪɟɫɬɤɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟ ɤɨɪɪɟɤɬɧɨ ɩɨɞɨɛɪɚɧɧɵɯ ɤɨɪɨɬɤɢɯ 
ɩɨɥɨɫ ɞɥɹ ɩɨɜɨɪɨɬɨɜ. ɉɨɤɚɡɚɧɚ ɜɚɠɧɨɫɬɶ ɨɰɟɧɤɢ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɚɜɬɨɦɨɛɢɥɟɣ 
ɩɟɪɟɞ ɫɜɟɬɨɮɨɪɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. Ɍɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ 
ɫɨɜɪɟɦɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɨɰɟɧɤɟ ɞɥɢɧɵ ɨɱɟɪɟɞɢ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɫɜɟɬɨɮɨɪɧɵɣ ɨɛɴɟɤɬ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɩɟɪɟɤɪɟɫɬɨɤ, ɞɥɢɧɚ 
ɨɱɟɪɟɞɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɭɞɚɪɧɚɹ ɜɨɥɧɚ. 
 

https://e.mail.ru/compose/?mailto=mailto%3avasilevvv55@mail.ru
mailto:ymmanzini55@mail.ru
https://e.mail.ru/compose/?mailto=mailto%3avasilevvv55@mail.ru
mailto:ymmanzini55@mail.ru


ɌɊȺɇɋɉɈɊɌ
 

 

54                                                                            Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 4 (50), 2016 

ȼɜɟɞɟɧɢɟ 
ɋɜɟɬɨɮɨɪɧɵɟ ɨɛɴɟɤɬɵ (ɋɈ) ɹɜɥɹɸɬɫɹ 

ɷɥɟɦɟɧɬɚɦɢ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ, ɚ ɬɚɤɠɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 
ɞɨɪɨɠɧɵɦ ɞɜɢɠɟɧɢɟɦ, ɩɨɡɜɨɥɹɸɳɢɦɢ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɭɩɪɚɜɥɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɢ 
ɩɟɲɟɯɨɞɧɵɦɢ ɩɨɬɨɤɚɦɢ. ɍɱɢɬɵɜɚɹ 
ɫɨɞɟɪɠɚɧɢɟ ɪɨɫɫɢɣɫɤɢɯ Д1, 2, 3, 4, 5Ж ɢ 
ɡɚɪɭɛɟɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ Д6, 7, 8, 9Ж, ɚ ɬɚɤɠɟ 
ɭɜɟɥɢɱɟɧɢɟ ɡɚɝɪɭɡɤɢ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɵɯ ɫɟɬɟɣ 
(ɍȾɋ) ɝɨɪɨɞɨɜ Ɋɨɫɫɢɢ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 
ɬɟɨɪɢɹ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɩɨɬɨɤɚɦɢ 
ɧɚ ɋɈ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɣ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɜ Ɋɨɫɫɢɢ ɪɚɡɜɢɬɚ ɧɟ ɞɨɫɬɚɬɨɱɧɨ. 

Ⱦɥɢɧɚ ɨɱɟɪɟɞɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ 
ɫɜɟɬɨɮɨɪɧɵɦ ɨɛɴɟɤɬɨɦ 

Ɉɰɟɧɤɚ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɩɨɬɨɤɚɦɢ ɧɚ ɋɈ. Ɉɰɟɧɤɚ 
ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɣ 
ɞɥɢɧɵ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ 
ɞɥɹ ɪɚɫɱɟɬɚ ɡɚɞɟɪɠɟɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɱɟɫɬɜɚ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɫɜɟɬɨɮɨɪɧɨɦ 

ɨɛɴɟɤɬɟ Д7Ж. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɚɞɚɩɬɢɜɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɚɤɠɟ ɦɨɠɟɬ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ 
ɨɰɟɧɤɟ ɞɥɢɧɵ ɨɱɟɪɟɞɢ Д3Ж. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɱɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɛɥɢɡɤɢɯ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɛɨɥɟɟ ɡɚɞɟɪɠɤɢ ɢ ɞɥɢɧɵ 
ɨɱɟɪɟɞɟɣ ɧɚ ɫɜɟɬɨɮɨɪɧɨɦ ɨɛɴɟɤɬɟ ɪɟɡɤɨ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɧɟ 
ɞɨɩɭɫɤɚɬɶ ɬɚɤɨɝɨ ɭɪɨɜɧɹ ɡɚɝɪɭɡɤɢ ɫɢɝɧɚɥɶɧɵɯ 
ɝɪɭɩɩ ɋɈ ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ 
ɭɜɟɥɢɱɟɧɢɟ ɡɚɞɟɪɠɟɤ ɢ ɞɥɢɧ ɨɱɟɪɟɞɟɣ 
(ɩɪɢɜɨɞɹɳɢɯ ɤ ɫɟɬɟɜɵɦ ɡɚɬɨɪɚɦ). 

ȼ Ƚɟɪɦɚɧɢɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ 
ɤɨɪɨɬɤɢɟ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɩɟɪɟɞ 
ɫɜɟɬɨɮɨɪɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɫ 
ɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɤɚɩɢɬɚɥɶɧɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɱɚɫɬɤɨɜ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ ɧɚ 
ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɭɥɢɰɵ ɩɪɨɩɭɫɤɚɬɶ 
ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɟɦɵɟ 
ɩɟɪɟɤɪɟɫɬɤɢ. ɉɪɢ ɷɬɨɦ ɩɪɢɦɟɧɟɧɢɟ ɤɨɪɨɬɤɢɯ 
ɩɨɥɨɫ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɤ ɜɨɡɦɨɠɧɨɝɨ 
ɩɨɹɜɥɟɧɢɹ ɷɮɮɟɤɬɚ «ɛɭɬɵɥɨɱɧɨɝɨ ɝɨɪɥɵɲɤɚ» 
(ɪɢɫ. 1).  

 

 
 

Ɋɢɫ. 1. ɗɮɮɟɤɬ «ɛɭɬɵɥɨɱɧɨɝɨ ɝɨɪɥɵɲɤɚ» ɧɚ ɫɜɟɬɨɮɨɪɧɨɦ ɨɛɴɟɤɬɟ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɞɥɢɧɟ  
ɤɨɪɨɬɤɢɯ ɩɨɥɨɫ ɞɥɹ ɩɨɜɨɪɨɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 
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ɉɪɢɦɟɧɟɧɢɟ ɤɨɪɨɬɤɢɯ ɩɨɥɨɫ ɞɨɫɬɚɬɨɱɧɨɣ 
ɞɥɢɧɵ ɞɥɹ ɩɨɜɨɪɨɬɨɜ ɧɚ ɪɟɝɭɥɢɪɭɟɦɵɯ 
ɩɟɪɟɤɪɟɫɬɤɚɯ ɜ ɝɨɪɨɞɚɯ Ɋɨɫɫɢɢ ɫɩɨɫɨɛɧɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɢɯ ɨɛɳɭɸ ɩɪɨɩɭɫɤɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ [2]. ɉɨɧɹɬɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ 
ɤɨɪɨɬɤɢɯ ɩɨɥɨɫ ɜ ɭɫɥɨɜɢɹɯ 
ɫɮɨɪɦɢɪɨɜɚɜɲɟɣɫɹ ɩɥɨɬɧɨɣ ɜɵɫɨɬɧɨɣ 
ɡɚɫɬɪɨɣɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤɠɟ ɩɥɨɬɧɚɹ 
ɫɟɬɶ ɤɨɦɦɭɧɢɤɚɰɢɣ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɫɬɶɸ ɞɥɹ 
ɭɫɬɪɨɣɫɬɜɚ ɭɲɢɪɟɧɢɹ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɩɟɪɟɞ 
ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɩɟɪɟɤɪɟɫɬɤɚɦɢ. Ɉɞɧɚɤɨ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɧɨɜɵɯ ɩɪɨɟɤɬɨɜ ɷɥɟɦɟɧɬɨɜ ɍȾɋ 
ɜɨɡɦɨɠɧɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɣ ɞɥɹ 
ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɲɢɪɟɧɢɣ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢɥɢ ɭɠɟ ɜ ɩɪɨɟɤɬɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɲɢɪɟɧɢɹ ɫ ɭɱɟɬɨɦ 
ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɞɥɢɧ ɨɱɟɪɟɞɟɣ ɚɜɬɨɦɨɛɢɥɟɣ.  

ȼ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ Д6Ж 
ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɩɨɞɯɨɞɵ ɤ 

ɩɨɧɹɬɢɸ ɞɥɢɧɚ ɨɱɟɪɟɞɢ ɩɟɪɟɞ ɫɜɟɬɨɮɨɪɧɵɦ 
ɨɛɴɟɤɬɨɦ (ɪɢɫ. 2). 

1. Ɏɚɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɹɳɢɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ.  

2. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɫɬɚɧɨɜɢɜɲɢɯɫɹ ɧɚ 
ɤɪɚɫɧɵɣ ɫɢɝɧɚɥ. 

3. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɫɬɚɧɨɜɢɜɲɢɯɫɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ 
ɤɪɚɫɧɵɣ ɫɢɝɧɚɥ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɨɛɢɥɢ, ɤɨɬɨɪɵɟ 
ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ 
ɜɵɧɭɠɞɟɧɵ ɨɫɬɚɧɚɜɥɢɜɚɬɶɫɹ. 

4. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɫɬɚɧɨɜɢɜɲɢɯɫɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ 
ɤɪɚɫɧɵɣ ɫɢɝɧɚɥ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɨɛɢɥɢ, ɤɨɬɨɪɵɟ 
ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ 
ɜɵɧɭɠɞɟɧɵ ɨɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɢɥɢ ɦɟɞɥɟɧɧɨ 
ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɨɱɟɪɟɞɢ. 

 

 
 

Ɋɢɫ. 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ ɞɥɢɧɚ ɨɱɟɪɟɞɢ ɩɟɪɟɞ ɫɜɟɬɨɮɨɪɧɵɦ ɨɛɴɟɤɬɨɦ 

 
Ⱦɥɹ ɭɱɟɬɚ ɢɡɦɟɧɹɸɳɢɯɫɹ ɜɨ ɜɪɟɦɟɧɢ 

ɞɥɢɧ ɨɱɟɪɟɞɟɣ ɪɚɡɪɚɛɨɬɚɧɵ ɦɨɞɟɥɢ, 
ɨɫɧɨɜɵɜɚɸɳɢɟɫɹ ɧɚ ɬɟɨɪɢɢ ɜɨɥɧ ɢ 
ɤɢɧɟɦɚɬɢɤɟ (Lighthill ɢ АСТЭСШЦ, 1955; 
Richards, 1956). ɉɟɪɜɨɧɚɱɚɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɨɞɟɥɢ ɛɵɥɢ ɪɚɡɜɢɬɵ ɞɥɹ 
ɋɈ (Stephanopoulos, MТМСКХШЩШЮХШs ɢ ɞɪ. 
1979-1981 ɝɝ).  

ɉɪɢɜɟɞɟɧɧɚɹ ɧɢɠɟ ɫɯɟɦɚ (ɪɢɫ. 3) 
ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ Д9Ж, ɝɞɟ ɩɪɢɜɨɞɢɬɫɹ 
ɨɛɴɹɫɧɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɢ ɩɪɢɦɟɪ 
ɪɚɫɱɟɬɚ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɧɚ ɨɫɧɨɜɟ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɞɢɚɝɪɚɦɦɵ ɢ ɬɟɨɪɢɢ 
ɭɞɚɪɧɵɯ ɜɨɥɧ ɧɚ ɋɈ. 

ɇɨɜɵɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɞɥɢɧɵ ɨɱɟɪɟɞɢ 
ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɤɨɧɰɟ ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɧɟɦɟɰɤɨɦ 
ɧɨɪɦɚɬɢɜɧɨɦ ɞɨɤɭɦɟɧɬɟ HBS 2015 Д8Ж, ɜ 
ɤɨɬɨɪɨɦ ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɨɱɟɪɟɞɢ ɜ ɤɨɧɰɟ 
ɪɚɡɪɟɲɚɸɳɟɝɨ ɫɢɝɧɚɥɚ (Nɤɡ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ 
(ɪɢɫ. 4). ȼ ɪɚɧɟɟ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɧɨɪɦɚɬɢɜɟ 
HBS 2001 ɨɰɟɧɤɚ Nɤɡ ɛɨɥɟɟ ɫɥɨɠɧɚɹ, ɬɚɤ ɤɚɤ 
ɩɪɢɦɟɧɹɥɢɫɶ ɩɹɬɶ ɦɨɞɟɥɟɣ ɨɰɟɧɤɢ ɞɥɢɧɵ 
ɨɱɟɪɟɞɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɬɟɩɟɧɟɣ ɡɚɝɪɭɡɤɢ Д4Ж. 
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Ɋɢɫ. 3. ɍɞɚɪɧɵɟ ɜɨɥɧɵ ɧɚ ɫɜɟɬɨɮɨɪɧɨɦ ɨɛɴɟɤɬɟ 
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Ɋɢɫ. 4. ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɨɱɟɪɟɞɢ ɜ ɤɨɧɰɟ ɡɟɥɟɧɨɝɨ ɫɢɝɧɚɥɚ Nɤɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ q  
ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ C(ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɧɟ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ 1,1 ɢ ɩɟɪɢɨɞɟ ɧɚɛɥɸɞɟɧɢɣ 1ɱɚɫ) 
 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ (ɪɢɫ. 5) ɩɨɤɚɡɚɧɨ 
ɡɧɚɱɟɧɢɟ ɦɨɞɟɥɟɣ ɨɰɟɧɤɢ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɜ 
Ƚɟɪɦɚɧɢɢ ɫɨɝɥɚɫɧɨ ɧɨɜɨɦɭ ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ 

ɧɨɪɦɚɬɢɜɭ HBS 2015 ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɟɦɭ 
ɧɨɪɦɚɬɢɜɭ HBS 2001.  

 

 
 

Ɋɢɫ. 5. ɋɪɚɜɧɟɧɢɟ ɨɰɟɧɤɢ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ Ƚɟɪɦɚɧɢɢ, ɝɞɟ П-ɞɨɥɹ ɪɚɡɪɟɲɚɸɳɟɝɨ 
ɫɢɝɧɚɥɚ, ɩɪɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɰɢɤɥɚ 90ɫɟɤ, ɡɧɚɱɟɧɢɢ ɩɨɬɨɤɚ ɧɚɫɵɳɟɧɢɹ 2000 ɚɜɬ./ɱɚɫ,  

ɤɨɷɮɮɢɰɢɟɧɬɟ ɧɟ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ 1,1 Д8Ж 
 

Ɋɚɡɧɢɰɚ ɜ ɨɰɟɧɤɟ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɫɬɟɩɟɧɟɣ ɡɚɝɪɭɡɤɢ ɦɨɠɟɬ ɞɨɯɨɞɢɬɶ 
ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɞɨ 30 ɚɜɬɨɦɨɛɢɥɟɣ (ɪɢɫ. 6), 
ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ, ɫɨɝɥɚɫɧɨ ɡɚɪɭɛɟɠɧɵɦ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ [4], 180 ɦ (6 ɦɟɬɪɨɜ ɧɚ ɨɞɢɧ 
ɥɟɝɤɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ) ɩɨɥɨɫɵ ɩɪɨɟɡɠɟɣ 
ɱɚɫɬɢ. 

Ɂɚɤɥɸɱɟɧɢɟ 
ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɪɨɫɫɢɣɫɤɢɯ ɢ 

ɡɚɪɭɛɟɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɪɚɧɟɟ 
ɩɪɨɜɟɞɟɧɧɨɝɨ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɤɪɢɬɟɪɢɟɜ 
ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɜɟɬɨɮɨɪɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɬɚɤɠɟ ɹɜɥɹɸɳɢɦɫɹ ɨɫɧɨɜɨɣ 
ɞɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɞɥɢɧɚ ɨɱɟɪɟɞɢ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɱɟɪɟɞɟɣ ɧɚ ɫɜɟɬɨɮɨɪɧɵɯ ɨɛɴɟɤɬɚɯ ɜ Ɋɨɫɫɢɢ 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɜɵɡɜɚɧɧɨɣ 
ɫɨɜɪɟɦɟɧɧɵɦ ɪɨɫɬɨɦ ɭɪɨɜɧɹ 
ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɢ ɧɟ ɩɨɫɩɟɜɚɸɳɢɦ ɡɚ ɧɢɦ 
ɪɚɡɜɢɬɢɟɦ ɍȾɋ ɤɪɭɩɧɵɯ ɝɨɪɨɞɨɜ. 

ȼɵɞɟɥɟɧɨ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɨɞɯɨɞɚ ɤ ɨɰɟɧɤɟ 
ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɧɚ ɋɈ: 

1) ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɭɞɚɪɧɵɯ ɜɨɥɧ ɧɚ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɞɢɚɝɪɚɦɦɟ; 

2) ɚɧɚɥɢɡ ɜɯɨɞɹɳɢɯ ɢ ɜɵɯɨɞɹɳɢɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ. 

ȼɨɡɦɨɠɧɵɦ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ 
ɩɨɜɵɲɟɧɢɹ ɨɛɳɟɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɟɪɟɤɪɟɫɬɤɨɜ ɜ ɝɨɪɨɞɚɯ Ɋɨɫɫɢɢ 
ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɤɨɪɨɬɤɢɯ ɩɨɥɨɫ ɞɥɹ 
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ɩɨɜɨɪɨɬɨɜ, ɩɪɢ ɷɬɨɦ ɧɟɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ 
ɞɥɢɧɵ ɤɨɪɨɬɤɨɣ ɩɨɥɨɫɵ ɫɜɹɡɚɧ ɫ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɷɮɮɟɤɬɚ «ɛɭɬɵɥɨɱɧɨɝɨ 
ɝɨɪɥɵɲɤɚ». 

Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɜɬɨɪɚ ɛɭɞɭɬ 
ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɩɪɨɜɟɞɟɧɢɢ ɧɚɬɭɪɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɫɜɟɬɨɮɨɪɧɵɯ ɨɛɴɟɤɬɚɯ ɜ 
Ɋɨɫɫɢɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ 
ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɞɥɢɧɵ ɨɱɟɪɟɞɢ 
ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ ɭɫɥɨɜɢɣ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɜ Ɋɨɫɫɢɢ. 

 

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 
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THE SIGNIFICANCE OF THE VEHICLE QUEUE 
LENGHT IN FRONT OF SIGNALIZED OBJECT AND 

MODERN APPROACHES OF ITS ESTIMATION 
 

Abstract. This research offered the method of the 
increasing of general signalized intersections capacity 

by the installing of the short turning lanes on traffic 
light objects in Russian cities. Here showed an 
example of bottleneck effect at the signalized 
intersection as a result of wrongly matching for the 
short turning lanes. Also represented the importance 
of the vehicle queue length assessment in front of 
traffic light objects. Moreover some modern 
approaches to a queue length assessment are 
considered. 
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Ɋ.Ⱥ. Ⱦɢɞɢɤɨɜ 
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Аɧɧɨɬɚɰиɹ. Ɋɚɫɫɦɨɬɪɟɧɚ ɦɟɬɨɞɢɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɞɜɭɯɩɨɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ 
ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɮɭɧɤɰɢɸ ɦɟɠɤɨɥɟɫɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, 
ɛɟɡ ɨɛɪɚɳɟɧɢɹ ɤ ɤɨɧɤɪɟɬɧɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɟ ɦɟɯɚɧɢɡɦɚ. Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɹ ɫ 
ɤɨɧɤɪɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɨɩɪɟɞɟɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɳɧɨɫɬɢ ɛɭɤɫɨɜɚɧɢɹ 
ɮɪɢɤɰɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɬɪɟɛɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ, ɹɜɥɹɸɳɢɦɢɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɨɱɧɨɫɬɧɵɯ 
ɪɚɫɱɟɬɨɜ ɢ ɨɰɟɧɤɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ. 
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ȼɜɟɞɟɧɢɟ 
Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɦɟɯɚɧɢɡɦɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɢ (ɆɊɆ) ɜ 
ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ ɹɜɥɹɟɬɫɹ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɧɵɯ ɩɨɬɨɤɨɜ ɦɟɠɞɭ 
ɜɟɞɭɳɢɦɢ ɤɨɥɟɫɚɦɢ ɢɥɢ ɦɨɫɬɚɦɢ. 
ɉɪɨɫɬɟɣɲɢɦ ɩɪɢɦɟɪɨɦ ɆɊɆ ɜ ɬɪɚɧɫɦɢɫɫɢɢ 
ɚɜɬɨɦɨɛɢɥɹ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɣ ɫɢɦɦɟɬɪɢɱɧɵɣ 
ɦɟɠɤɨɥɟɫɧɵɣ ɞɢɮɮɟɪɟɧɰɢɚɥ. Ɍɚɤɢɟ ɆɊɆ 
ɱɪɟɡɜɵɱɚɣɧɨ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɧɨ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɦɨɳɧɨɫɬɢ ɩɪɢ ɩɨɬɟɪɟ ɫɰɟɩɥɟɧɢɹ ɫ ɝɪɭɧɬɨɦ 
ɨɞɧɨɝɨ ɢɡ ɤɨɥɟɫ, ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɪɟɚɥɢɡɚɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɜɟɥɢɱɢɧɚɦɢ ɪɚɫɩɪɟɞɟɥɹɟɦɵɯ 
ɦɨɳɧɨɫɬɟɣ ɢ ɞɪ.) ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 
ɨɝɪɚɧɢɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɩɨɜɵɲɟɧɢɸ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɚɜɬɨɦɨɛɢɥɹ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɠɟ ɧɟ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɚɜɬɨɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. Ɋɚɛɨɬɚ 
ɧɚɞ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɆɊɆ 
ɩɪɢɜɟɥɚ ɤ ɩɨɹɜɥɟɧɢɸ ɲɢɪɨɤɨɣ ɝɚɦɦɵ 
ɤɨɧɫɬɪɭɤɰɢɣ ɦɟɯɚɧɢɡɦɨɜ Д1, 2]. Ɂɚ ɩɨɫɥɟɞɧɢɟ 
ɞɜɚ ɞɟɫɹɬɢɥɟɬɢɹ ɫɮɨɪɦɢɪɨɜɚɥɫɹ ɤɥɚɫɫ 
ɦɟɯɚɧɢɡɦɨɜ, ɧɚɲɟɞɲɢɯ ɩɪɢɦɟɧɟɧɢɟ ɧɚ 
ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɯ ɦɨɞɟɥɹɯ ɚɜɬɨɦɨɛɢɥɟɣ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɞɜɭɯɩɨɬɨɱɧɵɟ ɆɊɆ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɧɵɯ ɩɨɬɨɤɨɜ (ɢ, 
ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɬɹɝɢ) ɦɟɠɞɭ ɤɨɥɟɫɚɦɢ 

ɜɟɞɭɳɢɯ ɨɫɟɣ [3-5Ж. ȼ Ɋɨɫɫɢɢ ɬɚɤɢɟ 
ɚɜɬɨɦɨɛɢɥɢ ɧɟ ɜɵɩɭɫɤɚɸɬɫɹ, ɩɭɛɥɢɤɚɰɢɣ ɩɨ 
ɜɨɩɪɨɫɚɦ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɢɧɬɟɡɚ 
ɫɯɟɦ ɬɚɤɢɯ ɆɊɆ ɦɚɥɨ Д6,7Ж ɢ ɩɪɨɛɥɟɦɚ ɧɟ 
ɢɦɟɟɬ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɜ 
ɥɢɬɟɪɚɬɭɪɟ. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɢ ɫɢɥɨɜɨɣ ɚɧɚɥɢɡ 
ɞɜɭɯɩɨɬɨɱɧɵɯ ɆɊɆ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 
ɫɨɛɨɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɥɚɧɟɬɚɪɧɵɟ ɪɟɞɭɤɬɨɪɵ 
ɫ ɞɜɭɦɹ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ, ɧɟ ɹɜɥɹɟɬɫɹ 
ɬɪɢɜɢɚɥɶɧɨɣ ɡɚɞɚɱɟɣ Д8Ж. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɚ 
ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɩɨɥɨɠɟɧɢɣ ɬɟɨɪɢɢ 
ɩɥɚɧɟɬɚɪɧɵɯ ɩɟɪɟɞɚɱ Д9Ж ɨɧɚ ɜɩɨɥɧɟ 
ɪɚɡɪɟɲɢɦɚ. Ɋɟɲɚɬɶ ɟɟ ɧɟɨɛɯɨɞɢɦɨ, 
ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɧɤɪɟɬɧɨɝɨ 
ɦɟɯɚɧɢɡɦɚ, ɤɨɝɞɚ ɟɟ ɪɟɡɭɥɶɬɚɬɵ ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɧɚ 
ɩɪɨɱɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɞɪ. ɉɪɢ ɷɬɨɦ 
ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɆɊɆ ɭɠɟ ɞɨɥɠɧɚ 
ɛɵɬɶ ɢɡɜɟɫɬɧɚ, ɤɚɤ ɢ ɱɢɫɥɚ ɡɭɛɶɟɜ ɲɟɫɬɟɪɟɧ 
(ɢɥɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɩɥɚɧɟɬɚɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ). Ⱥ ɷɬɢ ɡɚɞɚɱɢ 
ɪɟɲɚɸɬɫɹ ɧɚ ɫɬɚɞɢɢ ɫɢɧɬɟɡɚ ɆɊɆ. 

Ɇɟɬɨɞɢɤɢ ɫɢɧɬɟɡɚ, ɩɨɥɨɠɟɧɧɵɟ ɜ ɨɫɧɨɜɭ 
ɬɟɨɪɢɢ ɩɥɚɧɟɬɚɪɧɵɯ ɩɟɪɟɞɚɱ, ɩɨɡɜɨɥɹɸɬ 
ɪɚɡɪɟɲɢɬɶ ɡɚɞɚɱɭ ɢ ɞɥɹ ɞɜɭɯɩɨɬɨɱɧɵɯ 
ɩɥɚɧɟɬɚɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ 
ɪɟɲɟɧɚ ɩɪɨɛɥɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɧɬɟɡɚ 
ɩɥɚɧɟɬɚɪɧɵɯ ɪɟɞɭɤɬɨɪɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɱɢɫɥɨɦ 
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