
19 
 

3 ɉɟɪɦɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɚɪɯɢɜ�ɫɨɰɢɚɥɶɧɨ�ɩɨɥɢɬɢɱɟɫɤɨɣ�ɢɫɬɨɪɢɢ [ɗɥɟɤɬɪɨɧ-
ɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : https://www.permgaspi.ru/deyatelnost/november-
readings/noyabrskie-istoriko-arhivnye-chteniya-v-permskom-partarhive-v-2019-godu/mate-
rialy-nauchnoj-konferentsiii-noyabrskie-istoriko-arhivnye-chteniya-2019-g/ voenno-sanitar-
nye-poezda-i-letuchki-v-velikoj-otechestvennoj-vojne-1941-1945-gg-k-75-letiyu-velikoj-po-
bedy. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 10.10.2023. 

4 ȼɨɟɧɧɨɟ� ɨɛɨɡɪɟɧɢɟ [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : https://topwar. 
ru/148735- sostavy-zhizni-sanitarnye-poezda-nkps.html. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 10.10.2023. 

5 Ʉɨɦɫɨɦɨɥɶɫɤɚɹ�ɩɪɚɜɞɚ [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ : https://www. 
kp.ru/best/vologda/voenno-sanitarnyi_poezd_%E2%84%96312. – Ⱦɚɬɚ� ɞɨɫɬɭɩɚ : 
10.10.2023. 

6 ɋɨɜɟɬɫɤɢɟ�ɛɪɨɧɟɩɨɟɡɞɚ�ɜ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɟ [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. – 
Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ : https://dzen.ru/a/YGM7-iszk2wW8MAp. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 10.10.2023. 

7 Ɋɭɫɫɤɢɟ� ɛɪɨɧɟɩɨɟɡɞɚ [ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ : https://topwar. 
ru/34152-russkie-bronepoezda. – Ⱦɚɬɚ�ɞɨɫɬɭɩɚ : 10.10.2023. 

 
M. M. ALAYEV, T. I. KASHIRTSEVA 

MILITARY TRANSPORT TRAINS 
WITHIN GREAT PATRIOTIC WAR 

The article considers stations and nodes, rolling stock of railway transport and their 
role in ensuring the country's defense capability during the Great Patriotic War. 

ɉɨɥɭɱɟɧɨ 24.10.2023 

 
ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 5. Ƚɨɦɟɥɶ, 2023 
 
ɍȾɄ 656.212.5 

С. А. БЕССОНЕНКО, А. А. ГУНБИН, А. А. КЛИМОВ  
Сибирский государственный университет путей сообщения, г. Новосибирск 
bessonenko@stu.ru, gunbin_gdsu@mail.ru, a-aklimov@yandex.ru 

ȺɄɌɍȺɅɂɁȺɐɂə�ɆȿɌɈȾɈȼ�ɊȺɋɑȿɌȺ  
ɄɈɇɋɌɊɍɄɌɂȼɇɕɏ�ɉȺɊȺɆȿɌɊɈȼ�ɋɈɊɌɂɊɈȼɈɑɇɕɏ�ȽɈɊɈɄ 

Ɋɚɫɫɦɨɬɪɟɧɵ�ɢɫɩɨɥɶɡɭɟɦɵɟ�ɜ�ɝɨɪɨɱɧɵɯ�ɪɚɫɱɟɬɚɯ�ɩɚɪɚɦɟɬɪɵ�ɩɥɨɬɧɨɫɬɟɣ�ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ. ɍɫɬɚɧɨɜɥɟɧɵ�ɩɪɢ-
ɱɢɧɵ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɸ�ɧɚ� ɫɤɚɬɵɜɚɸɳɢɟɫɹ� ɫ� ɝɨɪɤɢ� ɨɬɰɟɩɵ� ɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɱɢɫɥɨɜɵɯ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ�ɩɥɨɬɧɨɫɬɟɣ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ. ɉɪɨɢɡɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ. ɍɫɬɚɧɨɜɥɟɧɵ� ɷɥɟɦɟɧɬɵ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɤɨɬɨɪɵɯ�ɡɚɜɢɫɹɬ�ɨɬ�ɯɨɞɨɜɵɯ�ɫɜɨɣɫɬɜ�ɜɚɝɨɧɨɜ, ɜɵɪɚɠɚɟ-
ɦɵɯ�ɱɟɪɟɡ�ɨɫɧɨɜɧɨɟ�ɭɞɟɥɶɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ. ɉɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ�ɫɥɭɱɚɣɧɨɣ�ɜɟɥɢɱɢɧɵ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɞɥɹ 
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ɫɨɜɪɟɦɟɧɧɨɝɨ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ. ȼɵɩɨɥɧɟɧɨ�ɫɪɚɜɧɟɧɢɟ�ɡɧɚɱɟɧɢɣ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨ-
ɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ, ɢɫɩɨɥɶɡɭɟɦɵɯ�ɩɪɢ�ɪɚɫɱɟɬɟ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɜ�ɧɚ-
ɫɬɨɹɳɟɟ�ɜɪɟɦɹ, ɫɨ�ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ�ɞɥɹ�ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ 
ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ. ȼɵɩɨɥɧɟɧ� ɚɧɚɥɢɡ� ɜɥɢɹɧɢɹ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ� ɨɫɧɨɜɧɨɝɨ 
ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɩɪɢ� ɫɤɚɬɵɜɚɧɢɢ� ɧɚ� ɦɟɬɨɞɢɤɭ� ɪɚɫɱɟɬɚ 
ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ�ɢ�ɜɵɫɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ. Ⱦɚɧɵ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɤɨɪ-
ɪɟɤɬɢɪɨɜɤɟ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɢ 
ɩɭɬɟɣ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɚɪɤɨɜ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ� ɩɨɥɨɠɟɧɢɹ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ 
ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɜ�ɫɟɪɟɞɢɧɟ XX ɜɟɤɚ. ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɤɨɪɪɟɤ-
ɬɢɪɨɜɤɚ�ɨɬɞɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɪɚɫɱɟɬɚ�ɫ�ɰɟɥɶɸ�ɚɞɚɩɬɚɰɢɢ�ɤ�ɢɡɦɟɧɹɸɳɢɦɫɹ 
ɭɫɥɨɜɢɹɦ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫ� ɭɱɟɬɨɦ�ɪɚɡɜɢɬɢɹ�ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɝɪɟɫɫɚ. 
ɂɫɩɨɥɶɡɭɟɦɚɹ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɦɟɬɨɞɢɤɚ� ɪɚɫɱɟɬɚ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ 
ɢɡɥɨɠɟɧɚ� ɜ�ɉɪɚɜɢɥɚɯ� ɢ� ɧɨɪɦɚɯ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ 
2003 ɝɨɞɚ [1]. ɇɚ� ɞɚɧɧɵɣ�ɦɨɦɟɧɬ� ɭɤɚɡɚɧɧɵɣ� ɢɫɬɨɱɧɢɤ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɞɟɣɫɬ-
ɜɭɸɳɢɦ�ɧɨɪɦɚɬɢɜɧɵɦ�ɞɨɤɭɦɟɧɬɨɦ. Ɉɬɞɟɥɶɧɵɟ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɸ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɢɡɥɨɠɟɧɵ� ɜ� ɋɜɨɞɟ� ɩɪɚɜɢɥ 2014 ɝɨɞɚ [2], ɜ 
ɤɨɬɨɪɨɦ�ɧɟ�ɩɪɢɜɟɞɟɧɵ�ɦɟɬɨɞɢɤɢ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɱɟɬɨɜ�ɨɬɞɟɥɶɧɵɯ�ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ. ɉɨɷɬɨɦɭ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɧɨ-
ɜɵɯ�ɢ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɨɥɨɠɟɧɢɹ�ɨɛɨɢɯ�ɭɤɚɡɚɧɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ.  

Ɋɟɡɭɥɶɬɚɬɨɦ� ɪɚɫɱɟɬɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɹɜɥɹɸɬɫɹ� ɢɬɨɝɨɜɵɟ� ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɵɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ�ɫ�ɭɱɟɬɨɦ: 

– ɫɬɪɭɤɬɭɪɵ�ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɜɚɝɨɧɨɩɨɬɨɤɚ; 
– ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɢ�ɩɪɢɧɹɬɨɝɨ�ɪɟɠɢɦɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɤɨɪɨɫɬɢ 

ɫɤɚɬɵɜɚɧɢɹ�ɨɬɰɟɩɨɜ; 
– ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɦɟɫɬɧɨɫɬɢ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɫɬɚɧɰɢɢ. 
Ʉ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ� ɩɚɪɚɦɟɬɪɚɦ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ� ɨɬɧɨɫɹɬ� ɜɵɫɨɬɭ 

ɝɨɪɤɢ, ɚ�ɬɚɤɠɟ�ɤɨɧɮɢɝɭɪɚɰɢɸ�ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ (ɜ�ɬɨɦ�ɱɢɫɥɟ, ɤɨɥɢɱɟɫɬ-
ɜɨ� ɷɥɟɦɟɧɬɨɜ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ, ɡɧɚɱɟɧɢɹ� ɭɤɥɨɧɨɜ� ɢ� ɞɥɢɧ� ɷɥɟɦɟɧɬɨɜ), 
ɤɨɬɨɪɚɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɞɥɹ�ɧɚɞɜɢɠɧɨɣ, ɩɟɪɟɜɚɥɶɧɨɣ, ɫɩɭɫɤɧɨɣ�ɱɚɫɬɟɣ�ɝɨɪɤɢ�ɢ 
ɩɭɬɟɣ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ. 

Ɇɟɬɨɞɢɤɚ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɜɵɫɨɬɵ�ɢ�ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ 
ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɜɵɩɨɥɧɟɧɢɟ: 

– ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɪɚɫɱɟɬɨɜ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɞɢɚɩɚɡɨɧɚ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚ-
ɱɟɧɢɣ�ɜɵɫɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ�ɢ�ɨɩɪɟɞɟɥɟɧɢɸ�ɩɚɪɚɦɟɬɪɨɜ�ɩɪɨɞɨɥɶɧɨ-
ɝɨ�ɩɪɨɮɢɥɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɪɚɫɱɟɬɧɨɣ�ɜɵɫɨɬɟ�ɝɨɪɤɢ; 

– ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɫɤɨɪɨɫɬɟɣ� ɧɚɞɜɢɝɚ� ɢ� ɪɨɫ-
ɩɭɫɤɚ, ɦɨɳɧɨɫɬɢ� ɬɨɪɦɨɡɧɵɯ� ɩɨɡɢɰɢɣ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɯ� ɢɧɬɟɪ-
ɜɚɥɨɜ�ɦɟɠɞɭ�ɨɬɰɟɩɚɦɢ�ɧɚ�ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɚɯ�ɢ�ɞɪ. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɜɚɪɢɚɧɬɧɵɯ� ɪɚɫɱɟɬɨɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɢɬɨɝɨɜɚɹ� ɤɨɧɫɬɪɭɤɰɢɹ 
ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ� ɢ� ɜɵɫɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 
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ɧɚɢɛɨɥɶɲɭɸ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɩɪɢ�ɫɨɛɥɸɞɟɧɢɢ�ɢɦɟɸɳɢɯɫɹ 
ɨɝɪɚɧɢɱɟɧɢɣ�ɢ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɫɤɚɬɵɜɚɧɢɸ�ɨɬɰɟɩɨɜ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɪɚɫɱɟɬɵ�ɩɪɨɢɡɜɨɞɹɬɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ 
ɪɟɡɭɥɶɬɚɬɨɜ� ɫɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɨɜ� ɫ� ɪɚɫɱɟɬɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɩɨ� ɪɚɫ-
ɱɟɬɧɵɦ�ɭɱɚɫɬɤɚɦ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ. ɋɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɨɬɰɟɩɨɜ�ɧɚ�ɥɸ-
ɛɨɦ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɭɱɚɫɬɤɟ�ɝɨɪɤɢ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɭɦɦɚɪɧɨɝɨ�ɡɚɩɚɫɚ�ɷɧɟɪɝɢɢ 
ɞɜɢɠɟɧɢɹ�ɜ�ɧɚɱɚɥɟ�ɭɱɚɫɬɤɚ�ɫɤɚɬɵɜɚɧɢɹ�ɢ�ɫɭɦɦɚɪɧɨɣ�ɪɚɛɨɬɵ�ɫɢɥ�ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɧɚ�ɞɚɧɧɨɦ�ɭɱɚɫɬɤɟ, ɤɨɬɨɪɚɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫ� ɭɱɟɬɨɦ�ɞɟɣɫɬ-
ɜɢɹ� ɧɚ� ɨɬɰɟɩɵ� ɫɥɟɞɭɸɳɢɯ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ: ɨɫɧɨɜɧɨɝɨ, ɨɬ 
ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɨɬ�ɫɧɟɝɚ�ɢ�ɢɧɟɹ, ɨɬ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ. ɂɡ�ɭɤɚ-
ɡɚɧɧɵɯ�ɜɢɞɨɜ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɯɨɞɨɜɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɚɝɨɧɨɜ�ɭɱɢɬɵɜɚɸɬɫɹ 
ɜ� ɜɟɥɢɱɢɧɟ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ. ɑɢɫɥɨɜɵɟ� ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɚɧɧɨɝɨ�ɜɢɞɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ 
ɝɨɪɨɱɧɵɯ�ɪɚɫɱɟɬɨɜ, ɩɪɢɜɟɞɟɧɵ�ɉɪɚɜɢɥɚɯ�ɢ�ɧɨɪɦɚɯ 2003 ɝɨɞɚ [1]. ɍɤɚɡɚɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɵɩɨɥɧɟɧ-
ɧɵɯ�ɐɇɂɂ�Ɇɉɋ�ɜ 1970í1980-ɯ�ɝɨɞɚɯ [3] ɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ�ɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɦɨɠɟɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɪɟɡɭɥɶɬɚɬɚɦ, ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɫɨɜɪɟɦɟɧɧɵɦ�ɭɫɥɨɜɢɹɦ�ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɗɤɫɩɥɭɚɬɢɪɭɟɦɵɣ�ɧɚ�ɫɟɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɊɎ�ɩɚɪɤ 
ɜɚɝɨɧɨɜ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɫɚɦɵɯ�ɧɨɜɵɯ�ɜ�ɦɢɪɟ, ɱɬɨ�ɫɬɚ-
ɥɨ�ɨɞɧɢɦ�ɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɪɨɜɟɞɟɧɧɨɣ�ɪɟɮɨɪɦɵ�Ɇɉɋ. ɋɨɜɪɟɦɟɧɧɵɟ�ɦɨɞɟɥɢ 
ɜɚɝɨɧɨɜ� ɪɚɡɪɚɛɨɬɚɧɵ� ɫ� ɭɱɟɬɨɦ� ɩɪɢɦɟɧɟɧɢɹ� ɧɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɜ� ɜɚɝɨɧɨ-
ɫɬɪɨɟɧɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɨɜɵɯ�ɦɚɬɟɪɢɚɥɨɜ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɯɨɞɨɜɵɟ�ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɜ�ɰɟɥɨɦ�ɩɨɫɬɨɹɧɧɨ�ɭɥɭɱɲɚɸɬɫɹ, ɱɬɨ�ɩɪɢɜɨɞɢɬ, ɜ 
ɬɨɦ� ɱɢɫɥɟ, ɤ� ɫɨɤɪɚɳɟɧɢɸ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ 
ɜɚɝɨɧɨɜ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ. 

Ⱦɥɹ� ɨɰɟɧɤɢ� ɢɡɦɟɧɟɧɢɹ� ɜɟɥɢɱɢɧɵ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ (wɨ) ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɋȽɍɉɋ� ɜɵɩɨɥɧɟɧɵ� ɧɚɬɭɪɧɵɟ� ɧɚ-
ɛɥɸɞɟɧɢɹ�ɡɚ�ɫɤɚɬɵɜɚɧɢɟɦ�ɨɞɢɧɨɱɧɵɯ�ɜɚɝɨɧɨɜ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ [4, 5], 
ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɤɨɬɨɪɵɯ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɢɡɦɟɧɟɧɢɹ�ɫɤɨɪɨɫɬɟɣ�ɞɜɢɠɟɧɢɹ�ɜɚ-
ɝɨɧɚ� ɧɚ� ɩɪɹɦɨɦ� ɭɱɚɫɬɤɟ� ɩɭɬɢ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɢɥɵ� ɨɫɧɨɜɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ. Ⱦɥɹ�ɭɜɟɥɢɱɟɧɢɹ�ɨɛɴɟɦɚ�ɜɵɛɨɪɤɢ�ɢ�ɫɧɢɠɟɧɢɹ�ɩɨ-
ɝɪɟɲɧɨɫɬɢ� ɢɡɦɟɪɟɧɢɣ� ɬɚɤɠɟ� ɩɪɨɢɡɜɟɞɟɧɚ� ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ� ɨ� ɫɤɚɬɵɜɚɧɢɢ 
ɨɞɢɧɨɱɧɵɯ� ɜɚɝɨɧɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� Ɋɨɫ-
ɬɨɜɫɤɨɝɨ� ɮɢɥɢɚɥɚ�ȺɈ «ɇɂɂȺɋ» ɫɢɫɬɟɦɵ «Ʉɨɦɩɶɸɬɟɪɧɨɟ� ɡɪɟɧɢɟ» ɧɚ� ɬɨɣ 
ɠɟ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɟ [6, 7]. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɨɥɭɱɟɧɵ�ɧɨɜɵɟ�ɱɢɫɥɨɜɵɟ�ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɥɨɬɧɨɫɬɟɣ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɜɟɫɨɜɵɯ�ɤɚɬɟɝɨɪɢɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ 
ɫɭɳɟɫɬɜɟɧɧɨɟ�ɭɥɭɱɲɟɧɢɟ�ɯɨɞɨɜɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨ-
ɧɨɜ. ɋɭɳɟɫɬɜɭɸɳɢɟ�ɢ�ɩɨɥɭɱɟɧɧɵɟ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɱɢɫɥɨɜɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɟɥɢɱɢɧɵ wɨ, ɇ�ɤɇ, ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1. 
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Таблица 1 – ɉɚɪɚɦɟɬɪɵ�ɩɥɨɬɧɨɫɬɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɫɥɭɱɚɣɧɨɣ�ɜɟɥɢɱɢɧɵ wɨ (ɫɭ-
ɳɟɫɬɜɭɸɳɢɟ�ɞɚɧɧɵɟ / «ɧɨɜɵɟ» ɡɧɚɱɟɧɢɹ) 

ȼɟɫɨɜɚɹ�ɤɚɬɟɝɨɪɢɹ�ɜɚɝɨɧɨɜ Ⱦɢɚɩɚɡɨɧ 
ɦɚɫɫɵ 

ɜɚɝɨɧɚ, ɬ 

ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ 
wɨ, ɇ�ɤɇ 

ɋɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟ-
ɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ, 

ɇ�ɤɇ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ʌɟɝɤɚɹ Ʌ Ⱦɨ 28 1,75 / 0,83 0,67 / 0,56 
Ʌɟɝɤɨ�ɫɪɟɞɧɹɹ Ʌɋ 28–44 1,54 / 0,71 0,59 / 0,52 
ɋɪɟɞɧɹɹ ɋ 44–60 1,39 / 0,71 0,50 / 0,45 
ɋɪɟɞɧɟ�ɬɹɠɟɥɚɹ ɋɌ 60–72 1,25 / 0,66 0,38 / 0,44 
Ɍɹɠɟɥɚɹ Ɍ ɋɜɵɲɟ 72 1,23 / 0,63 0,35 / 0,39 

Ⱦɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɪɚɫɱɟɬɚɯ «ɧɨɜɵɯ» ɞɚɧɧɵɯ�ɩɨ�ɨɫɧɨɜɧɨɦɭ�ɭɞɟɥɶɧɨɦɭ 
ɫɨɩɪɨɬɢɜɥɟɧɢɸ�ɞɜɢɠɟɧɢɸ�ɧɟɨɛɯɨɞɢɦɨ�ɜɵɩɨɥɧɢɬɶ�ɚɧɚɥɨɝɢɱɧɵɟ�ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ�ɧɚ� ɞɪɭɝɢɯ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɫɬɚɧɰɢɹɯ� ɫɟɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ, ɜ� ɬɨɦ� ɱɢɫɥɟ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜ�ɪɚɡɧɵɯ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɡɨɧɚɯ, ɫ�ɰɟɥɶɸ�ɨɛɨɛɳɟɧɢɹ�ɢ�ɭɬɨɱ-
ɧɟɧɢɹ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ�ɜ�ɬɚɛɥɢɰɟ 1. Ɉɞɧɚɤɨ�ɩɪɟɞɫɬɚɜ-
ɥɟɧɧɵɟ «ɧɨɜɵɟ» ɪɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɵɜɚɸɬ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɨɬɥɢɱɢɟ� ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɵɯ� ɡɧɚɱɟɧɢɣ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ, ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ� ɩɟɪɟɫɦɨɬɪɚ� ɨɬɞɟɥɶɧɵɯ� ɩɨɥɨɠɟɧɢɣ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ 
ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ. 

ɇɚɩɪɢɦɟɪ, ɪɚɫɱɟɬɧɚɹ�ɜɵɫɨɬɚ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɭɫɥɨ-
ɜɢɸ�ɞɨɤɚɬɵɜɚɧɢɹ�ɪɚɫɱɟɬɧɨɝɨ�ɛɟɝɭɧɚ�Ɉɉ («ɨɱɟɧɶ�ɩɥɨɯɨɝɨ») ɞɨ�ɪɚɫɱɟɬɧɨɣ�ɬɨɱ-
ɤɢ, ɧɚɯɨɞɹɳɟɣɫɹ�ɧɚ�ɬɪɭɞɧɨɦ�ɩɨ�ɭɫɥɨɜɢɹɦ�ɫɤɚɬɵɜɚɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɭɬɢ�ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 50 ɦ�ɨɬ�ɩɚɪɤɨɜɨɣ�ɬɨɪɦɨɡɧɨɣ�ɩɨɡɢɰɢɢ. Ɋɚɫɱɟɬ�ɜɵɫɨɬɵ�ɝɨɪɨɤ�ɩɨɜɵ-
ɲɟɧɧɨɣ, ɛɨɥɶɲɨɣ�ɢ�ɫɪɟɞɧɟɣ�ɦɨɳɧɨɫɬɟɣ�ɜɟɞɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ: 

                                  ,)(75,1 0ɫɧɫɜFɤɨɫɧp hhhhhH -+++=                               (1) 

ɝɞɟ 1,75 – ɨɬɤɥɨɧɟɧɢɟ� ɪɚɫɱɟɬɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɫɭɦɦɵ )( ɫɜFɤɨɫɧ hhh ++  
ɨɬ� ɟɟ 

ɫɪɟɞɧɟɝɨ�ɡɧɚɱɟɧɢɹ; ɫɜFɤɨɫɧ ,, hhh  – ɫɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɩɨɬɟɪɶ�ɭɞɟɥɶɧɨɣ�ɷɧɟɪɝɢɢ 
ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ� ɩɪɢ� ɩɪɟɨɞɨɥɟɧɢɢ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɨɫɧɨɜɧɨɝɨ, ɨɬ� ɫɬɪɟ-
ɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ, ɨɬ�ɜɨɡɞɭɲɧɨɣ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɦ�ɷɧ. ɜ.; ℎɫɧ  – ɩɨ-
ɬɟɪɹ� ɭɞɟɥɶɧɨɣ� ɷɧɟɪɝɢɢ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ� ɩɪɢ� ɩɪɟɨɞɨɥɟɧɢɢ� ɫɢɥɵ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɨɬ�ɫɧɟɝɚ�ɢ�ɢɧɟɹ, ɦ�ɷɧ. ɜ.; ℎ  – ɭɞɟɥɶɧɚɹ�ɷɧɟɪɝɢɹ�ɞɜɢɠɟɧɢɹ�ɜɚ-
ɝɨɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɧɚɱɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ, ɦ�ɷɧ. ɜ. 

ȼ�ɪɚɫɱɟɬɚɯ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ, ɤɨɬɨɪɨɟ� ɞɥɹ� ɥɟɝɤɨɣ� ɤɚɬɟɝɨɪɢɢ� ɜɚɝɨɧɨɜ� ɩɨ� ɫɭɳɟɫɬɜɭɸɳɢɦ� ɞɚɧɧɵɦ� ɫɨ-
ɫɬɚɜɥɹɟɬ 1,75, ɚ�ɩɨ «ɧɨɜɵɦ» ɞɚɧɧɵɦ – 0,83 ɇ�ɤɇ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
©ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ�ɜɟɥɢɱɢɧɵ wɨ ɩɪɢɜɟɞɟɬ�ɤ�ɡɧɚɱɢɬɟɥɶɧɨɦɭ�ɩɨɧɢɠɟɧɢɸ�ɜɵɫɨɬɵ 
ɝɨɪɤɢ�ɩɪɢ�ɪɚɫɱɟɬɟ� ɩɨ�ɮɨɪɦɭɥɟ (1). ɇɟɨɛɯɨɞɢɦɨ�ɬɚɤɠɟ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɞɥɹ «ɧɨ-
ɜɵɯ» ɞɚɧɧɵɯ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɤɪɚɬɢɥɫɹ�ɞɢɚɩɚɡɨɧ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ, ɱɬɨ�ɫɬɚ-
ɜɢɬ�ɩɨɞ�ɫɨɦɧɟɧɢɟ�ɤɨɪɪɟɤɬɧɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɱɟɬɨɜ�ɩɨ�ɫɪɟɞɧɢɦ�ɡɧɚɱɟɧɢɹɦ�ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢɧɹɬɨɣ�ɦɟɪɵ�ɨɬɤɥɨɧɟɧɢɹ�ɧɚ�ɭɪɨɜɧɟ 1,75.  
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Ʉɪɨɦɟ�ɬɨɝɨ, ɪɚɫɱɟɬ�ɩɨ�ɮɨɪɦɭɥɟ (1) ɩɪɨɢɡɜɨɞɢɬɫɹ�ɞɥɹ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɭɫ-
ɥɨɜɢɣ�ɫɤɚɬɵɜɚɧɢɹ, ɤɨɬɨɪɵɟ�ɫɨɝɥɚɫɧɨ�ɉɪɚɜɢɥɚɦ�ɢ�ɧɨɪɦɚɦ 2003 ɝɨɞɚ�ɨɩɪɟɞɟ-
ɥɹɸɬɫɹ� ɤɚɤ� ɭɫɪɟɞɧɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɡɚ� ɬɪɢ� ɧɚɢɛɨɥɟɟ «ɯɨɥɨɞɧɵɯ» ɦɟɫɹɰɚ.          
ȼ�ɩɪɟɞɵɞɭɳɟɣ�ɪɟɞɚɤɰɢɢ�ɉɪɚɜɢɥ�ɢ�ɧɨɪɦ 1992 ɝɨɞɚ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɬɟɦɩɟɪɚ-
ɬɭɪɵ� ɧɚɪɭɠɧɨɝɨ� ɜɨɡɞɭɯɚ, ɧɚɩɪɚɜɥɟɧɢɹ� ɢ� ɫɤɨɪɨɫɬɢ� ɜɟɬɪɚ� ɩɪɢɧɢɦɚɥɢɫɶ� ɞɥɹ 
ɪɚɫɱɟɬɧɨɝɨ�ɦɟɫɹɰɚ�ɫ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɡɧɚɱɟɧɢɟɦ�ɫɭɦɦɵ�ɭɞɟɥɶɧɵɯ�ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɣ�ɨɬ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɫɧɟɝɚ�ɢ�ɢɧɟɹ. ɍɤɚɡɚɧɧɨɟ�ɨɬɥɢɱɢɟ�ɜ�ɦɟɬɨɞɢɤɟ�ɨɩɪɟɞɟɥɟ-
ɧɢɹ� ɪɚɫɱɟɬɧɵɯ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɪɢɜɟɥɨ� ɤ� ɩɨɧɢɠɟɧɢɸ 
ɜɵɫɨɬɵ�ɝɨɪɤɢ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɚɫɱɟɬɨɜ�ɩɨ�ɦɟɬɨɞɢɤɟ 2003 ɝɨɞɚ [8]. ȼ�ɫɜɹɡɢ�ɫ 
ɷɬɢɦ� ɨɩɪɟɞɟɥɟɧɢɟ� ɪɚɫɱɟɬɧɨɣ� ɜɵɫɨɬɵ� ɝɨɪɤɢ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ�ɦɨɠɧɨ 
ɜɵɩɨɥɧɹɬɶ�ɩɪɹɦɵɦ�ɪɚɫɱɟɬɨɦ�ɩɨ�ɭɫɥɨɜɢɸ�ɞɨɤɚɬɵɜɚɧɢɹ�Ɉɉ�ɛɟɝɭɧɚ�ɞɨ�ɪɚɫɱɟɬ-
ɧɨɣ�ɬɨɱɤɢ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɩɨ�ɧɚɢɛɨɥɟɟ�ɬɪɭɞɧɨɦɭ�ɩɭɬɢ�ɜ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɭɫ-
ɥɨɜɢɹɯ� ɫɤɚɬɵɜɚɧɢɹ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ� ɭɫɥɨɜɢɹɦ 
ɪɚɫɱɟɬɧɨɝɨ�ɦɟɫɹɰɚ (ɩɨ�ɦɟɬɨɞɢɤɟ�ɉɪɚɜɢɥ�ɢ�ɧɨɪɦ 1992 ɝɨɞɚ) ɩɨ�ɮɨɪɦɭɥɟ 

             ɪ = ℎɨɫɧ + ℎɫɜ + ℎɫɤ + ℎɫɧ − ℎ , (2) 
ɝɞɟ ℎɨɫɧ, ℎɫɜ, ℎɫɤ , ℎɫɧ – ɡɧɚɱɟɧɢɹ�ɩɨɬɟɪɶ�ɭɞɟɥɶɧɨɣ�ɷɧɟɪɝɢɢ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɚ 
ɩɪɢ�ɩɪɟɨɞɨɥɟɧɢɢ�ɫɢɥ�ɨɫɧɨɜɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɨɬ�ɜɨɡɞɭɲɧɨɣ�ɫɪɟɞɵ�ɢ�ɜɟɬ-
ɪɚ, ɨɬ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ, ɨɬ�ɫɧɟɝɚ�ɢ�ɢɧɟɹ, ɦ�ɷɧ. ɜ.; ℎ  – ɭɞɟɥɶ-
ɧɚɹ� ɷɧɟɪɝɢɹ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɧɚɱɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ, ɦ�ɷɧ. ɜ. 

ȼ�ɫɜɹɡɢ� ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɱɢɫɥɨɜɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɥɨɬɧɨɫɬɟɣ� ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ� ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɚ�ɬɪɟɛɭɟɬɫɹ� ɩɟɪɟ-
ɫɦɨɬɪ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɪɚɫɱɟɬɧɵɯ� ɛɟɝɭɧɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ. ɉɪɢɦɟɪ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɞɥɹ�ɥɟɝɤɨɣ�ɤɚɬɟɝɨɪɢɢ�ɜɚɝɨ-
ɧɨɜ, ɇ�ɤɇ, ɩɨɫɬɪɨɟɧɧɨɣ�ɩɨ «ɧɨɜɵɦ» ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɞɚɧɧɵɦ�ɜɟɥɢɱɢɧɵ wо, 
ɩɪɟɞɫɬɚɜɥɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɝɪɚɥɶɧɚɹ�ɮɭɧɤɰɢɹ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɞɥɹ�ɜɚɝɨɧɨɜ�ɥɟɝɤɨɣ�ɜɟɫɨɜɨɣ�ɤɚɬɟɝɨɪɢɢ 
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ɉɪɢɜɟɞɟɧɧɵɟ�ɧɚ� ɪɢɫɭɧɤɟ 1 ɪɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɪɚɫɱɟɬɧɵɟ� ɡɧɚ-
ɱɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɥɹ «ɨɱɟɧɶ�ɩɥɨɯɢɯ» ɛɟɝɭɧɨɜ�ɦɨ-
ɝɭɬ� ɛɵɬɶ� ɭɫɬɚɧɨɜɥɟɧɵ� ɜ� ɞɢɚɩɚɡɨɧɟ 3,2–3,6 ɇ�ɤɇ. ɋɭɳɟɫɬɜɭɸɳɟɟ� ɡɧɚɱɟɧɢɟ 
ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�Ɉɉ�ɛɟɝɭɧɚ�ɫɨɫɬɚɜɥɹɟɬ 4,5 ɇ�ɤɇ.  

Ɋɟɡɭɥɶɬɚɬɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɪɚɫɱɟɬɧɨɣ� ɜɵɫɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ� ɪɚɡ-
ɥɢɱɧɵɦɢ�ɦɟɬɨɞɚɦɢ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 2.  
Таблица 2 – Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɚ�ɜɵɫɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɪɚɡɥɢɱɧɵɦɢ�ɦɟ-

ɬɨɞɚɦɢ 
ɉɚɪɚɦɟɬɪ Ƚɨɪɤɚ 1 Ƚɨɪɤɚ 2 

Ɇɨɳɧɨɫɬɶ�ɝɨɪɤɢ ȽȻɆ� ȽȻɆ 
ɑɢɫɥɨ�ɬɨɪɦɨɡɧɵɯ�ɩɨɡɢɰɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɧɚ�ɫɩɭɫɤɧɨɣ�ɱɚɫɬɢ 3 2 
ɑɢɫɥɨ�ɩɭɬɟɣ�ɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ 36 32 
ɇɚɥɢɱɧɚɹ�ɜɵɫɨɬɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ, Нɧɚɥ, ɦ�ɷɧ. ɜ. 4,62 4,01 
ɋɭɳɟɫɬɜɭɸɳɢɟ�ɡɧɚɱɟɧɢɹ�ɜɟɥɢɱɢɧɵ wɨ 
Ɋɚɫɱɟɬɧɚɹ�ɜɵɫɨɬɚ�ɝɨɪɤɢ, Нɪ, ɦ�ɷɧ. ɜ., ɦɟɬɨɞɢɤɚ 1992 ɝ. 6,71 5,82 
                                                               ɦɟɬɨɞɢɤɚ 2003 ɝ. 4,84 4,67 
ɇɨɜɵɟ�ɡɧɚɱɟɧɢɹ�ɜɟɥɢɱɢɧɵ wɨ 
Ɋɚɫɱɟɬɧɚɹ�ɜɵɫɨɬɚ�ɝɨɪɤɢ, Нɪ, ɦ�ɷɧ. ɜ., ɦɟɬɨɞɢɤɚ 1992 ɝ. 5,93 5,06 
                                                               ɦɟɬɨɞɢɤɚ 2003 ɝ. 4,07 3,90 
                                                               ɩɪɹɦɨɣ�ɪɚɫɱɟɬ 4,93 4,22 

Ɋɚɫɱɟɬ�ɜɵɩɨɥɧɟɧ�ɞɥɹ�ɪɟɚɥɶɧɵɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɛɨɥɶɲɨɣ�ɦɨɳɧɨɫɬɢ 
ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɢɤ�ɉɪɚɜɢɥ�ɢ�ɧɨɪɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 1992 ɢ 2003 ɝɨ-
ɞɨɜ�ɩɨ�ɮɨɪɦɭɥɟ (1) (ɞɥɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɢ «ɧɨɜɵɯ» ɱɢɫɥɨɜɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜɟɥɢɱɢɧɵ wɨ), ɚ� ɬɚɤɠɟ� ɩɨ� ɮɨɪɦɭɥɟ (2) – ɩɪɹɦɵɦ� ɪɚɫɱɟɬɨɦ 
�ɞɥɹ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�Ɉɉ 
ɛɟɝɭɧɚ). 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɮɨɪɦɭɥɵ (1) 
ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɪɚɫɱɟɬɧɨɣ� ɜɵɫɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ� ɢ� ɩɪɢɦɟɧɟɧɢɟ 
©ɧɨɜɵɯ» ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚ-
ɝɨɧɨɜ� ɩɪɢɜɟɞɟɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɩɨɧɢɠɟɧɢɸ� ɜɵɫɨɬɵ� ɝɨɪɨɤ� ɢ� ɧɟɨɛɟɫɩɟɱɟ-
ɧɢɸ� ɜɵɩɨɥɧɟɧɢɹ� ɭɫɥɨɜɢɹ� ɞɨɤɚɬɵɜɚɧɢɹ «ɨɱɟɧɶ� ɩɥɨɯɢɯ» ɛɟɝɭɧɨɜ� ɞɨ 
ɪɚɫɱɟɬɧɨɣ�ɬɨɱɤɢ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɦɢɧɢɦɚɥɶɧɭɸ�ɜɵɫɨɬɭ�ɝɨɪɨɤ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɨɩɪɟɞɟɥɹɬɶ�ɩɪɹɦɵɦ�ɪɚɫɱɟɬɨɦ – ɩɨ�ɤɪɢɬɟɪɢɸ�ɞɨɤɚ-
ɬɵɜɚɧɢɹ�ɪɚɫɱɟɬɧɨɝɨ�Ɉɉ�ɛɟɝɭɧɚ�ɞɨ�ɪɚɫɱɟɬɧɨɣ�ɬɨɱɤɢ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɩɨ�ɧɚɢ-
ɛɨɥɟɟ� ɬɪɭɞɧɨɦɭ� ɩɭɬɢ� ɝɨɪɨɱɧɨɣ� ɝɨɪɥɨɜɢɧɵ� ɜ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɭɫɥɨɜɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɪɚɫɱɟɬɧɨɦɭ�ɦɟɫɹɰɭ – ɫ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɡɧɚɱɟɧɢɟɦ�ɫɭɦɦɵ 
ɭɞɟɥɶɧɵɯ�ɫɨɩɪɨɬɢɜɥɟɧɢɣ�ɨɬ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɫɧɟɝɚ�ɢ�ɢɧɟɹ. 

Ʉɪɨɦɟ�ɬɨɝɨ, ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɨɞɨɥɶɧɵɣ�ɩɪɨɮɢɥɶ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭ-
ɬɟɣ�ɩɪɨɟɤɬɢɪɭɟɬɫɹ� ɞɜɭɯɷɥɟɦɟɧɬɧɵɦ: ɨɫɧɨɜɧɚɹ� ɱɚɫɬɶ� ɩɭɬɢ�ɞɨɥɠɧɚ�ɪɚɫɩɨɥɚ-
ɝɚɬɶɫɹ� ɧɚ� ɫɩɭɫɤɟ� ɩɨ� ɧɚɩɪɚɜɥɟɧɢɸ� ɫɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɨɜ� ɫ� ɭɤɥɨɧɨɦ 0,6 ‰, 
ɜɵɯɨɞɧɚɹ� ɱɚɫɬɶ� ɩɭɬɢ� ɩɪɨɟɤɬɢɪɭɟɬɫɹ� ɧɚ� ɩɪɨɬɢɜɨɭɤɥɨɧɟ – 2,0 ‰. Ɂɧɚɱɟɧɢɟ 
ɭɤɥɨɧɚ�ɨɫɧɨɜɧɨɣ�ɱɚɫɬɢ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɭɬɢ�ɭɫɬɚɧɨɜɥɟɧɨ�ɫ�ɭɱɟɬɨɦ�ɫɨɡɞɚɧɢɹ 



25 
 

ɭɫɥɨɜɢɣ�ɞɥɹ�ɩɪɨɞɜɢɠɟɧɢɹ�ɨɬɰɟɩɨɜ�ɜɝɥɭɛɶ�ɩɚɪɤɚ, ɱɬɨ�ɫɥɟɞɭɟɬ�ɢɡ�ɨɫɧɨɜɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɚ�ɩɨ�ɧɚɤɥɨɧɧɨɣ�ɩɥɨɫɤɨɫɬɢ: 

                                         ,10)(
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ɝɞɟ wɫɭɦ – ɫɭɦɦɚɪɧɨɟ� ɭɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɚ, ɇ�ɤɇ; g' – 
ɭɫɤɨɪɟɧɢɟ�ɫɜɨɛɨɞɧɨɝɨ�ɩɚɞɟɧɢɹ (ɫ�ɭɱɟɬɨɦ�ɢɧɟɪɰɢɢ�ɜɪɚɳɚɸɳɢɯɫɹ�ɱɚɫɬɟɣ�ɜɚɝɨ-
ɧɚ), ɦ�ɫ2; l – ɞɥɢɧɚ�ɭɱɚɫɬɤɚ�ɫɤɚɬɵɜɚɧɢɹ, ɦ; iɫɩ – ɭɤɥɨɧ�ɭɱɚɫɬɤɚ�ɫɤɚɬɵɜɚɧɢɹ, ‰. 

ȼ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɮɨɪɦɭɥɵ (3) ɜ�ɫɤɨɛɤɚɯ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɨɩɨɫɬɚɜɥɟɧɢɟ�ɱɢɫ-
ɥɟɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ (ɚ� ɧɟ� ɮɢɡɢɱɟɫɤɢɯ� ɡɧɚɱɟɧɢɣ) ɭɤɥɨɧɚ� ɩɭɬɢ� ɢ� ɭɞɟɥɶɧɵɯ 
ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ. ȿɫɥɢ� ɡɧɚɱɟɧɢɟ� ɭɤɥɨɧɚ� ɱɢɫɥɟɧɧɨ� ɩɪɟɜɵɲɚɟɬ 
ɡɧɚɱɟɧɢɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ, ɬɨ�ɫɤɚɬɵɜɚɧɢɟ�ɨɬɰɟɩɚ�ɜ�ɩɚɪɤɟ�ɛɭɞɟɬ�ɭɫ-
ɤɨɪɟɧɧɵɦ, ɱɬɨ� ɛɭɞɟɬ� ɫɨɡɞɚɜɚɬɶ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɫɨɭɞɚɪɟɧɢɹ� ɜɚɝɨɧɨɜ� ɫɨ� ɫɤɨɪɨ-
ɫɬɹɦɢ, ɩɪɟɜɵɲɚɸɳɢɦɢ� ɞɨɩɭɫɬɢɦɨɟ� ɡɧɚɱɟɧɢɟ. ɋɨɝɥɚɫɧɨ� ɫɭɳɟɫɬɜɭɸɳɢɦ 
ɞɚɧɧɵɦ�ɦɢɧɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟ-
ɧɢɸ�ɭɫɬɚɧɨɜɥɟɧɨ�ɧɚ�ɭɪɨɜɧɟ 0,5 ɇ�ɤɇ, ɱɬɨ�ɩɪɢ�ɧɨɪɦɚɬɢɜɧɨɦ�ɡɧɚɱɟɧɢɢ�ɭɤɥɨ-
ɧɚ� ɩɭɬɢ 0,6 ‰ ɛɭɞɟɬ� ɫɨɡɞɚɜɚɬɶ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɭɫɤɨɪɟɧɧɨɝɨ� ɩɪɨɞɜɢɠɟɧɢɹ 
ɬɨɥɶɤɨ�ɨɬɞɟɥɶɧɵɯ� ɨɞɢɧɨɱɧɵɯ�ɜɚɝɨɧɨɜ. Ⱦɥɹ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ� ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ� ɨɤɨɥɨ 30 % ɜɚɝɨɧɨɜ� ɬɹɠɟɥɨɣ� ɜɟɫɨɜɨɣ� ɤɚɬɟɝɨɪɢɢ�ɛɭɞɟɬ�ɢɦɟɬɶ� ɡɧɚɱɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɦɟɧɟɟ 0,6 ɇ�ɤɇ [6].  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɧɨɪɦɚɬɢɜɧɵɟ� ɡɧɚɱɟɧɢɹ� ɭɤɥɨɧɚ� ɩɭɬɟɣ 
ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɚɪɤɨɜ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɩɪɨɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɜɝɥɭɛɶ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ� ɩɚɪɤɚ. Ɂɧɚɱɢɬ, ɭɤɚɡɚɧɧɚɹ 
ɧɨɪɦɚ�ɭɤɥɨɧɚ, ɚ�ɬɚɤɠɟ�ɤɨɧɮɢɝɭɪɚɰɢɹ�ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ 
ɩɭɬɢ�ɜ�ɰɟɥɨɦ�ɞɨɥɠɧɚ�ɨɩɪɟɞɟɥɹɬɶɫɹ�ɪɚɫɱɟɬɨɦ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɥɟɞɭɸɳɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ: 

1) ɜɟɪɨɹɬɧɨɫɬɢ�ɫɨɭɞɚɪɟɧɢɹ�ɨɬɰɟɩɨɜ� ɫ�ɧɚɤɚɩɥɢɜɚɟɦɨɣ�ɧɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ 
ɩɭɬɢ�ɝɪɭɩɩɨɣ�ɜɚɝɨɧɨɜ�ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ; 

2) ɜɟɪɨɹɬɧɨɫɬɢ�ɨɫɬɚɧɨɜɤɢ�ɨɬɰɟɩɚ�ɪɚɧɟɟ�ɬɨɱɤɢ�ɩɪɢɰɟɥɢɜɚɧɢɹ; 
3) ɜɟɪɨɹɬɧɨɫɬɢ�ɞɨɤɚɬɵɜɚɧɢɹ�ɨɬɰɟɩɚ�ɞɨ�ɫɬɨɹɳɟɣ�ɜ�ɩɚɪɤɟ�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ 

ɢ�ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɞɨɩɭɫɬɢɦɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ. 
Ɋɚɫɱɟɬ�ɭɤɚɡɚɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɨɠɟɬ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɤɚɤ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɨɬ-

ɰɟɩɚ, ɬɚɤ�ɢ�ɜ�ɰɟɥɨɦ�ɞɥɹ�ɜɫɟɝɨ�ɧɚɤɚɩɥɢɜɚɟɦɨɝɨ�ɫɨɫɬɚɜɚ. ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɪɟɞɧɟɟ�ɱɢɫɥɨ�ɨɫɚɠɢɜɚɧɢɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ 
ɧɚ�ɨɞɢɧ�ɧɚɤɚɩɥɢɜɚɟɦɵɣ�ɫɨɫɬɚɜ. ɉɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɦɧɨɝɨɤɪɚɬɧɨɝɨ�ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ�ɩɪɨɰɟɫɫɚ� ɡɚɩɨɥɧɟɧɢɹ� ɫɨɫɬɚɜɨɜ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɩɚɪɚ-
ɦɟɬɪɨɜ� ɦɨɠɧɨ� ɩɨɞɨɛɪɚɬɶ� ɧɚɢɛɨɥɟɟ� ɪɚɰɢɨɧɚɥɶɧɵɣ� ɜɚɪɢɚɧɬ� ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ. 

ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɬɚɤɨɣ�ɩɨɞɯɨɞ�ɩɪɢɦɟɧɢɦ�ɞɥɹ�ɝɨɪɨɤ, ɝɞɟ�ɨɫɧɨɜ-
ɧɵɦ� ɪɟɠɢɦɨɦ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɨɬɰɟɩɨɜ� ɹɜɥɹɟɬɫɹ� ɢɧɬɟɪ-
ɜɚɥɶɧɨ�ɩɪɢɰɟɥɶɧɨɟ� ɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɧɚ�ɩɭɬɹɯ�ɧɚɤɨɩɥɟɧɢɹ�ɫɨɫɬɚɜɨɜ (ɭɫɤɨɪɢɬɟɥɟɣ, ɭɫɤɨɪɢɬɟ-
ɥɟɣ�ɡɚɦɟɞɥɢɬɟɥɟɣ, ɬɨɱɟɱɧɵɯ� ɜɚɝɨɧɧɵɯ� ɡɚɦɟɞɥɢɬɟɥɟɣ, ɜɚɝɨɧɨɨɫɚɠɢɜɚɬɟɥɟɣ, 
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ɪɨɛɨɬɨɬɟɯɧɢɤɢ� ɢ� ɞɪ.) ɪɚɫɱɟɬ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
ɩɚɪɤɨɜ�ɞɨɥɠɟɧ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɞɥɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟ-
ɧɢɹ�ɢ�ɩɪɢɧɹɬɨɝɨ�ɪɟɠɢɦɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɤɨɪɨɫɬɢ�ɫɤɚɬɵɜɚɧɢɹ�ɨɬɰɟɩɨɜ (ɩɪɢ-
ɧɭɞɢɬɟɥɶɧɨɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ, ɤɜɚɡɢɧɟɩɪɟɪɵɜɧɨɝɨ� ɢɥɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ 
ɫɩɨɫɨɛɨɜ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ). 

ɉɪɢ� ɩɪɢɰɟɥɶɧɨɦ� ɬɨɪɦɨɠɟɧɢɢ� ɨɬɰɟɩɨɜ (ɩɪɢɦɟɧɹɟɦɨɦ� ɜ� ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɩɨɫɥɟ�ɩɚɪɤɨɜɨɣ�ɬɨɪɦɨɡɧɨɣ�ɩɨɡɢɰɢɢ�ɨɬɫɭɬɫɬɜɭɸɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɫɪɟɞɫɬɜɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ) ɨɩɪɟɞɟɥɟɧɢɟ�ɭɤɚɡɚɧɧɵɯ�ɜɟɪɨɹɬ-
ɧɨɫɬɟɣ�ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɩɪɨɢɡɜɨɞɢɬɶ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ� ɡɚɩɨɥɧɟɧɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɩɭɬɟɣ [9, 10]. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ� ɜɟɪɨɹɬɧɨɫɬɟɣ� ɩɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɨɰɟɫɫɚ� ɡɚɩɨɥɧɟɧɢɹ� ɫɨɪɬɢɪɨɜɨɱ-
ɧɨɝɨ�ɩɭɬɢ�ɫ�ɧɨɪɦɚɬɢɜɧɵɦ�ɩɪɨɞɨɥɶɧɵɦ�ɩɪɨɮɢɥɟɦ, ɜɵɩɨɥɧɟɧɧɨɝɨ�ɞɥɹ�ɜɚɝɨ-
ɧɨɜ� ɬɹɠɟɥɨɣ� ɜɟɫɨɜɨɣ� ɤɚɬɟɝɨɪɢɢ� ɜ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɭɫɥɨɜɢɹɯ� ɫɤɚɬɵɜɚɧɢɹ, 
ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ 2 (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɞɥɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɢ «ɧɨɜɵɯ» ɡɧɚ-
ɱɟɧɢɣ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ). 
а)                б) 

  
Условные обозначения: 

í� ɜɟɪɨɹɬɧɨɫɬɶ� ɫɨɭɞɚɪɟɧɢɹ� ɨɬɰɟɩɨɜ� ɫ� ɧɚɤɚɩɥɢɜɚɟɦɨɣ� ɝɪɭɩɩɨɣ� ɜɚɝɨɧɨɜ� ɧɚ   
ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɭɬɢ�ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ; 

í�ɜɟɪɨɹɬɧɨɫɬɶ�ɨɫɬɚɧɨɜɤɢ�ɨɬɰɟɩɚ�ɪɚɧɟɟ�ɬɨɱɤɢ�ɩɪɢɰɟɥɢɜɚɧɢɹ; 
í� ɜɟɪɨɹɬɧɨɫɬɶ� ɞɨɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɚ� ɞɨ� ɫɬɨɹɳɧɣ� ɜ� ɩɚɪɤɟ� ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ� ɢ 
ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɞɨɩɭɫɬɢɦɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ 

Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɨɰɟɫɫɚ�ɡɚɩɨɥɧɟɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɭɬɢ  
ɫ�ɧɨɪɦɚɬɢɜɧɵɦ�ɩɪɨɞɨɥɶɧɵɦ�ɩɪɨɮɢɥɟɦ (ɭɫɥɨɜɢɹ�ɛɥɚɝɨɩɪɢɹɬɧɵɟ, ɬɹɠɟɥɚɹ�ɜɟɫɨɜɚɹ  

ɤɚɬɟɝɨɪɢɹ�ɜɚɝɨɧɨɜ): ɫɭɳɟɫɬɜɭɸɳɢɟ (а) ɢ «ɧɨɜɵɟ» (б) ɡɧɚɱɟɧɢɹ wɨ 
ɉɪɢɜɟɞɟɧɧɵɟ�ɧɚ�ɪɢɫɭɧɤɟ 2 ɪɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɜ�ɰɟɥɨɦ�ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ� ɨɫɧɨɜɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ�ɩɪɢɜɟɥɨ� ɤ 
ɭɜɟɥɢɱɟɧɢɸ� ɜɟɪɨɹɬɧɨɫɬɢ� ɞɨɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɨɜ� ɞɨ� ɫɬɨɹɳɢɯ� ɜ� ɩɚɪɤɟ� ɝɪɭɩɩ 
ɜɚɝɨɧɨɜ�ɢ�ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɞɨɩɭɫɬɢɦɨɣ�ɫɤɨɪɨɫɬɶɸ�ɫ 0,565 ɞɨ 0,790. ɉɪɢ�ɷɬɨɦ 
ɬɚɤɠɟ�ɨɬɦɟɱɚɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟ�ɜɟɪɨɹɬɧɨɫɬɢ�ɫɨɭɞɚɪɟɧɢɹ� ɜɚɝɨɧɨɜ� ɫ�ɩɨɜɵɲɟɧ-
ɧɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ�ɫ 0,073 ɞɨ 0,086. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɢ� ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɨɜ «ɧɨɜɵɯ» ɱɢɫɥɨɜɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶ-
ɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ�ɩɪɢɜɟɞɟɬ�ɤ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɤɨɪɪɟɤ-
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ɬɢɪɨɜɤɢ� ɜɵɫɨɬɵ� ɝɨɪɤɢ, ɩɚɪɚɦɟɬɪɨɜ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ, ɦɨɳɧɨɫɬɢ� ɬɨɪ-
ɦɨɡɧɵɯ�ɫɪɟɞɫɬɜ�ɢɥɢ�ɪɚɫɱɟɬɧɵɯ�ɫɤɨɪɨɫɬɟɣ�ɪɨɫɩɭɫɤɚ. ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ, 
ɱɬɨ� ɜ� ɪɟɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɤɨɪɪɟɤɬɢɪɨɜɤɚ� ɫɤɨɪɨɫɬɟɣ� ɫɤɚɬɵɜɚ-
ɧɢɹ�ɨɬɰɟɩɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɢɫɬɟɦɚɦɢ�ɝɨɪɨɱɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ, ɱɬɨ�ɦɢɧɢɦɢɡɢ-
ɪɭɟɬ�ɜɟɪɨɹɬɧɨɫɬɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɧɟɲɬɚɬɧɵɯ�ɫɢɬɭɚɰɢɣ�ɩɪɢ�ɪɨɫɩɭɫɤɟ. Ɉɞɧɚɤɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɢɡɧɚɱɚɥɶɧɨ�ɞɨɥɠɧɵ�ɛɵɬɶ 
ɪɚɫɫɱɢɬɚɧɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɨɬɪɟɛɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫ�ɩɨɫɥɟ-
ɞɭɸɳɟɣ�ɧɚɫɬɪɨɣɤɨɣ�ɫɢɫɬɟɦ�ɝɨɪɨɱɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ�ɞɥɹ�ɧɚɢɛɨɥɟɟ�ɪɚɰɢɨɧɚɥɶ-
ɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ. ɗɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɡɚɞɚɱ� ɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫ� ɰɟɥɶɸ 
ɚɤɬɭɚɥɢɡɚɰɢɢ�ɩɪɚɜɢɥ�ɢ�ɧɨɪɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɞɥɹ 
ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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UPDATED METHODS FOR CALCULATING DESIGN PARAMETERS OF 
GRAVITY YARDS  

The parameters of the distribution densities of the main resistivity of the movement of 
wagons used in hill calculations are considered. The reasons for the need to carry out addi-
tional studies of the forces of resistance to movement on the uncoupling rolling down the 
hill and to determine the numerical characteristics of distribution densities at the present 
stage of railway transport development are established. The analysis of the existing metho-
dology for calculating the design parameters of gravity humps is carried out. The elements 
of the longitudinal profile are installed, the design parameters of which depend on the run-
ning properties of the wagons, expressed in terms of the basic specific resistance to move-
ment.  The  results  of  studies  of  the  random  value  of  the  basic  specific  resistance  to  
movement for a modern carriage fleet are presented. The comparison of the values of the 
basic specific resistance to movement used in the calculation of gravity humps at the 
present time with the values obtained for the operated carriage fleet at the present stage is 
carried out. The analysis of the influence of the "new" values of the basic resistivity of 
rolling wagons on the calculation method of the longitudinal profile and height of the grav-
ity humps is carried out. Recommendations are given on the adjustment of the calculation 
methodology for the design parameters of gravity humps and paths of sorting parks. 
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Ɋɚɫɫɤɚɡɵɜɚɟɬɫɹ� ɨ� ɪɨɥɢ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɜ� ɨɛɟɫɩɟɱɟɧɢɢ� ɪɟ-

ɫɭɪɫɚɦɢ�ɛɥɨɤɚɞɧɨɝɨ�Ʌɟɧɢɧɝɪɚɞɚ. ɉɪɟɞɫɬɚɜɥɟɧ�ɮɚɤɬɨɝɪɚɮɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɨ�ɝɟɪɨɹɯ-
ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɚɯ, ɝɨɬɨɜɵɯ�ɩɨɠɟɪɬɜɨɜɚɬɶ�ɫɨɛɨɣ�ɪɚɞɢ�ɠɢɡɧɟɣ�ɥɟɧɢɧɝɪɚɞɰɟɜ�ɢ�ɩɨ-
ɛɟɞɵ�ɋɋɋɊ.   

Ɉɩɟɪɚɰɢɹ «ɂɫɤɪɚ» ɩɨ�ɩɪɨɪɵɜɭ�ɛɥɨɤɚɞɵ�Ʌɟɧɢɧɝɪɚɞɚ�ɡɚɜɟɪɲɢɥɚɫɶ 18 ɹɧ-
ɜɚɪɹ 1943 ɝɨɞɚ. ɍɠɟ 19 ɹɧɜɚɪɹ� ɧɚ� ɋɢɧɹɜɢɧɫɤɢɯ� ɜɵɫɨɬɚɯɫɨɜɟɬɫɤɢɟ� ɜɨɣɫɤɚ 
ɧɚɱɚɥɢ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɫɹ�ɧɚ�ɩɪɚɜɨɦ� ɛɟɪɟɝɭ�ɇɟɜɵ�ɢ�ɸɠɧɨɦ�ɩɨɛɟɪɟɠɶɟ�Ʌɚ-
ɞɨɠɫɤɨɝɨ�ɨɡɟɪɚ. ɋɬɨɹɥɚ�ɬɢɬɚɧɢɱɟɫɤɚɹ�ɡɚɞɚɱɚ�í�ɜ�ɬɟɱɟɧɢɟ 20 ɞɧɟɣ�ɩɨɫɬɪɨɢɬɶ 
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