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ɍȾɄ 624.132.3 
 
 

ɌȿɏɇɈɅɈȽɂə ɂ ɈȻɈɊɍȾɈȼȺɇɂȿ ȾɅə ɉɊɈɄɈɅȺ ȽɊɍɇɌȺ 
 ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ɌəɇɍɓȿɃ ɋɂɅɕ ɉȺɊɕ  

 «ȼɂɇɌɈȼȺə ɅɈɉȺɋɌɖ – ȽɊɍɇɌ» 
 

ɋ.Ɇ. ȼɢɜɱɚɪ, ɚɫɩ.,  
ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

 
Аɧɧɨɬаɰиɹ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɫɬɟɧɞ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɧɚɬɭɪ-
ɧɵɯ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɹɧɭɳɟɣ ɫɢɥɵ 
ɩɚɪɵ «ɜɢɧɬɨɜɚɹ ɥɨɩɚɫɬɶ – ɝɪɭɧɬ». Ɋɚɡɪɚɛɨɬɚɧ ɨɪɢɝɢɧɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɜɢɧɬɨɜɵɦ ɝɪɭɧɬɨ-
ɩɪɨɤɚɥɵɜɚɸɳɢɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ. 

 
Клɸɱевые ɫлɨва: ɛɟɫɬɪɚɧɲɟɣɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɢɧɠɟɧɟɪɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ 
ɫɤɜɚɠɢɧɚ, ɭɫɬɚɧɨɜɤɚ, ɜɢɧɬɨɜɨɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ, ɩɪɨɤɨɥ ɝɪɭɧɬɚ. 

 
ɌȿɏɇɈɅɈȽȱə ɌȺ ɈȻɅȺȾɇȺɇɇə ȾɅə ɉɊɈɄɈɅɍ ҐɊɍɇɌɍ 

 Ɂ ȼɂɄɈɊɂɋɌȺɇɇəɆ ɌəȽɈȼɈȽɈ ɁɍɋɂɅɅə ɉȺɊɂ 
 «ȽȼɂɇɌɈȼȺ ɅɈɉȺɋɌɖ – ҐɊɍɇɌ» 

 
ɋ.Ɇ. ȼɿɜɱɚɪ, ɚɫɩ.,  

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 

Аɧɨɬаɰіɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɣ ɫɬɟɧɞ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɭ ɧɚɬɭɪɧɢɯ 
ґɪɭɧɬɨɜɢɯ ɭɦɨɜɚɯ ɪɨɛɨɱɨɝɨ ɩɪɨɰɟɫɭ ɩɪɨɤɨɥɭ ґɪɭɧɬɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɹɝɨɜɨɝɨ ɡɭɫɢɥɥɹ ɩɚɪɢ 
«ɝɜɢɧɬɨɜɚ ɥɨɩɚɫɬɶ – ґɪɭɧɬ». Ɋɨɡɪɨɛɥɟɧɨ ɨɪɢɝɿɧɚɥɶɧɢɣ ɜɢɦɿɪɸɜɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɜɢɦɿɪɸɜɚɧ-
ɧɹ ɤɪɭɬɧɨɝɨ ɦɨɦɟɧɬɭ ɩɪɢ ɪɨɡɪɨɛɰɿ ɝɨɪɢɡɨɧɬɚɥɶɧɢɯ ɫɜɟɪɞɥɨɜɢɧ ɝɜɢɧɬɨɜɢɦ ґɪɭɧɬɨɩɪɨɤɨɥɸɸɱɢɦ 
ɪɨɛɨɱɢɦ ɨɪɝɚɧɨɦ. 

 
Клɸɱɨві ɫлɨва: ɛɟɡɬɪɚɧɲɟɣɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɿɧɠɟɧɟɪɧɿ ɤɨɦɭɧɿɤɚɰɿʀ, ɝɨɪɢɡɨɧɬɚɥɶɧɚ ɫɜɟɪɞɥɨɜɢɧɚ, 
ɭɫɬɚɧɨɜɤɚ, ɝɜɢɧɬɨɜɢɣ ɪɨɛɨɱɢɣ ɨɪɝɚɧ, ɩɪɨɤɨɥ ґɪɭɧɬɭ. 

 
TECHІЇLЇGВ AІD EQUIPMEІT FЇR SЇIL PUІCTURE BВ USIІG PULLIІG 

PЇАER ЇF A «SCREА BLADE–SЇIL» PAIR  
 

S. VТЯМСКЫ, P.G., KСКЫkɿЯ ІКtТШЧКХ AutШЦШЛТХО КЧН HТРСаКв UЧТЯОЫЬТtв 
 
Abstract. TСe eбperimental desk Пor conductinР tСe researcС in natural Рround conditions oП 
tСe аorkinР process Пor soil puncture bв usinР pullinР poаer oП a ‘screа blade-soil’ pair is 
oППered. An oriРinal measurinР sвstem Пor measurinР a torque аСen developinР Сoriгontal 
аells bв tСe screа-sСaped soil puncturinР actuatinР device Сas been developed. 
 
Key words: trencСless tecСnoloРies, service lines, Сoriгontal аell, plant, screа blade аorkinР tool, 
soil tСrust. 

 
 

ȼɜɟɞɟɧɢɟ 
 

Ɍɟɯɧɨɥɨɝɢɢ ɛɟɫɬɪɚɧɲɟɣɧɨɣ ɩɪɨɤɥɚɞɤɢ ɢɧ-
ɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɩɪɢɨɛɪɟɬɚɸɬ ɜɫɟ 
ɛɨɥɶɲɭɸ ɡɧɚɱɢɦɨɫɬɶ ɩɪɢ ɢɯ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 

ɪɟɦɨɧɬɟ, ɨɫɨɛɟɧɧɨ ɜ ɫɬɟɫɧɟɧɧɵɯ ɝɨɪɨɞɫɤɢɯ 
ɭɫɥɨɜɢɹɯ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɜ ɝɪɭɧɬɟ 
ɢɦɟɸɬ ɫɜɨɢ ɨɛɥɚɫɬɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɢɦɟ-
ɧɟɧɢɹ. ɋɪɟɞɢ ɧɢɯ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ 
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ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɫɥɭɱɚɢ ɩɪɨ-
ɤɥɚɞɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɬɪɭɛɨɩɪɨ-
ɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɭ 
ɤɨɬɨɪɵɯ ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟ-
ɞɟɥɚɯ 300 ɦɦ, ɚ ɞɥɢɧɚ ɩɟɪɟɯɨɞɨɜ ɩɨɞ ɞɨɪɨɝɚ-
ɦɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɤɨɪɨɬɤɢɦɢ 
ɭɱɚɫɬɤɚɦɢ ɞɨ 15 – 20 ɦ. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤ-
ɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɪɚɡɪɚɛɨɬɤɢ ɫɤɜɚɠɢɧ ɦɚɥɨ-
ɝɚɛɚɪɢɬɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨ-
ɜɢɣ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

Ɉɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɩɪɨɤɨɥɚ 
ɝɪɭɧɬɚ ɢ ɪɚɫɲɢɪɟɧɢɹ ɫɤɜɚɠɢɧɵ ɪɚɫɤɪɵɬɵ ɜ 
ɪɚɛɨɬɚɯ Д1, 2Ж. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢ-
ɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɥɨɩɚɫɬɟɣ ɧɚ ɩɪɨɰɟɫɫɵ ɩɪɢ 
ɜɟɪɬɢɤɚɥɶɧɨɦ ɡɚɜɢɧɱɢɜɚɧɢɢ ɹɤɨɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɜɢɧɬɨɜɵɯ ɫɜɚɣ ɯɨɪɨɲɨ ɪɚɫɤɪɵɬɵ 
ɜ ɪɚɛɨɬɚɯ Д3 – 5Ж. ȼ ɞɢɫɫɟɪɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬɚɯ 
Д6, 7Ж ɩɪɟɞɥɚɝɚɸɬɫɹ ɨɫɧɨɜɵ ɬɟɨɪɢɢ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɹ ɩɚɪɵ «ɜɢɧɬɨɜɚɹ ɥɨɩɚɫɬɶ – ɝɪɭɧɬ» 
ɞɥɹ ɷɬɢɯ ɫɥɭɱɚɟɜ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɧɚɭɱɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ  
ɞɥɹ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɹɧɭ-
ɳɟɣ ɫɢɥɵ ɩɚɪɵ «ɜɢɧɬɨɜɚɹ ɥɨɩɚɫɬɶ – ɝɪɭɧɬ». 
Ɉɞɧɨɣ ɢɡ ɡɚɞɚɱ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧ-
ɧɨɣ ɰɟɥɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɬɭɪɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɨɜ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ. 
 

Ɍɟɯɧɨɥɨɝɢя ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥя ɩɪɨɤɨɥɚ 
ɝɪɭɧɬɚ 

 
ȼ ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɥɟ-
ɠɢɬ ɩɪɟɞɥɨɠɟɧɧɨɟ ɚɜɬɨɪɨɦ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟ-

ɲɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɝɢɩɨɬɟɡɟ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɤɜɚɠɢɧɵ ɩɭɬɟɦ 
ɪɚɞɢɚɥɶɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɚ ɤɨɧɭɫɧɵɦ 
ɧɚɤɨɧɟɱɧɢɤɨɦ, ɩɪɨɞɜɢɝɚɸɳɢɦɫɹ ɜ ɦɚɫɫɢɜɟ 
ɩɨ ɩɪɢɧɰɢɩɭ ɫɚɦɨɡɚɜɢɧɱɢɜɚɧɢɹ ɜɢɧɬɨɜɨɝɨ 
ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. Эɬɨɬ ɩɪɢɧɰɢɩ ɯɨɪɨɲɨ ɨɩɢ-
ɫɚɧ ɜ ɪɚɛɨɬɚɯ Д8, 9Ж. ɋɯɟɦɚɬɢɱɧɨ ɩɪɟɞɥɨɠɟɧ-
ɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɤɨɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫ. 1. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, ɞɥɹ ɮɨɪɦɢɪɨ-
ɜɚɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɤɜɚɠɢɧɵ (1) ɦɟɠɞɭ 
ɩɪɢɹɦɤɚɦɢ (2) ɧɭɠɟɧ ɜɢɧɬɨɜɨɣ ɪɚɛɨɱɢɣ ɨɪ-
ɝɚɧ (3) ɢ ɧɚɛɨɪɧɵɟ ɲɬɚɧɝɢ (4) ɞɥɹ ɩɟɪɟɞɚɱɢ 
ɧɚ ɧɟɝɨ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɬ ɫɢɥɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ (5). ɉɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɫɤɜɚɠɢ-
ɧɵ ɪɚɫɫɱɢɬɚɧ ɧɚ ɫɚɦɨɩɪɨɞɜɢɠɟɧɢɟ ɩɪɨɤɚɥɵ-
ɜɚɸɳɟɣ ɝɨɥɨɜɤɢ ɜ ɝɪɭɧɬɟ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɟё 
ɜɪɚɳɟɧɢɹ, ɛɟɡ ɩɪɢɥɨɠɟɧɢɹ ɤ ɧɟɣ ɜɧɟɲɧɢɯ 
ɨɫɟɜɵɯ ɧɚɩɨɪɧɵɯ ɭɫɢɥɢɣ. Ⱦɥɹ ɧɚɭɱɧɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞ-
ɥɨɠɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɹɧɭɳɟɣ 
ɫɢɥɵ ɜɢɧɬɨɜɵɯ ɥɨɩɚɫɬɟɣ ɢ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɜɢɧɬɨɜɨɝɨ ɪɚɛɨɱɟɝɨ  ɨɪɝɚɧɚ ɧɚ 
ɩɪɨɰɟɫɫ ɩɪɨɤɨɥɚ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɚ 
ɫɨɡɞɚɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 
(ɪɢɫ. 2). 
 
Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ 
ɪɚɦɵ (1) ɫ ɧɚɩɪɚɜɥɹɸɳɢɦɢ (2), ɧɚ ɤɨɬɨɪɨɣ 
ɦɨɧɬɢɪɭɟɬɫɹ ɧɚ ɩɟɪɟɞɜɢɠɧɨɣ ɪɚɦɤɟ (3) ɦɨɬɨɪ-
ɪɟɞɭɤɬɨɪ (4). ɉɪɨɞɨɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɪɚɦɤɢ 
ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɢ ɪɟɝɭɥɢɪɨɜɤɚ ɟё ɩɨɥɨɠɟ-
ɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɨɩɨɪɧɵɯ ɪɨɥɢ-
ɤɨɜ (5). ɇɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ ɭɫɬɚɧɚɜ-
ɥɢɜɚɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɦɭɮɬɚ (6) ɫ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɦ ɤɨɦɩɥɟɤɫɨɦ (7) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ ɫɨɟɞɢɧɟɧɢɟ ɧɚɛɨɪɧɵɯ ɲɬɚɧɝ (8) ɫ ɜɢɧ-
ɬɨɜɵɦ ɝɪɭɧɬɨɩɪɨɤɚɥɵɜɚɸɳɢɦ ɨɪɝɚɧɨɦ (9). 

 

 
 

Ɋɢɫ. 1. Ɇɟɬɨɞ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ 
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Ɋɢɫ. 2. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ: 1 – ɪɚɦɚ; 2 – 

ɧɚɩɪɚɜɥɹɸɳɢɟ; 3 – ɪɚɦɤɚ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ; 4 – ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ; 5 – ɨɩɨɪɧɵɟ ɪɨɥɢɤɢ; 6 – 
ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɦɭɮɬɚ; 7 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ; 8 – ɲɬɚɧɝɢ; 9 – ɜɢɧɬɨɜɨɣ ɝɪɭɧɬɨɩɪɨɤɚ-
ɥɵɜɚɸɳɢɣ ɨɪɝɚɧ 

 
ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ 
ɡɚɜɢɧɱɢɜɚɧɢɟ ɥɨɩɚɫɬɟɣ ɜɢɧɬɨɜɨɝɨ ɪɚɛɨɱɟɝɨ 
ɨɪɝɚɧɚ ɜ ɝɪɭɧɬɨɜɨɣ ɦɚɫɫɢɜ ɢ ɩɟɪɟɦɟɳɟɧɢɟ 
ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪɚ ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ. ɉɪɢ ɩɪɨ-
ɯɨɠɞɟɧɢɢ ɩɪɨɤɨɥɚ ɧɚ ɞɥɢɧɭ ɲɬɚɧɝɢ ɩɪɨɢɫɯɨ-
ɞɢɬ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɚ, ɟɝɨ ɨɬɫɨɟɞɢɧɟɧɢɟ ɨɬ 
ɲɬɚɧɝɢ ɢ ɨɛɪɚɬɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɪɚɦɤɢ ɜ 
ɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɨɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
ɩɨɫɥɟɞɭɸɳɟɣ ɲɬɚɧɝɢ ɩɪɨɰɟɫɫ ɡɚɜɢɧɱɢɜɚɧɢɹ 
ɩɨɜɬɨɪɹɟɬɫɹ. 
 
ȼ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɢɡɦɟɪɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɦɨ-
ɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜ ɬɨɱɤɟ, ɤɨɬɨ-
ɪɚɹ ɩɨɫɬɨɹɧɧɨ ɜɪɚɳɚɟɬɫɹ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɜɨɡ-
ɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ, ɩɟɪɟɞɚɱɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɨɬ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɢɯ 
ɞɚɬɱɢɤɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɦɭɮɬɟ, ɤ ɚɧɚɥɨ-
ɝɨ-ɰɢɮɪɨɜɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɢ ɤɨɦɩɶɸɬɟ-
ɪɭ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫ-
ɩɟɱɟɧɢɟɦ ɩɨ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦ ɩɪɨɜɨɞɚɦ 
ɹɜɥɹɟɬɫɹ ɧɟɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ. Ⱦɥɹ ɟё ɪɟɲɟɧɢɹ 
ɛɵɥ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧ ɢ ɢɡɝɨɬɨɜɥɟɧ ɢɡ-
ɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ ɩɪɟɨɛɪɚɡɨ-
ɜɵɜɚɟɬ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬ ɩɨɥɭɱɟɧɧɵɟ ɫɢɝɧɚɥɵ 
ɩɪɹɦɨ ɧɚ ɦɟɫɬɟ ɟɝɨ ɭɫɬɚɧɨɜɤɢ, ɬɨ ɟɫɬɶ ɧɚ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɦɭɮɬɟ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɫɭɳɟɫɬɜ-
ɥɹɥɨɫɶ ɩɭɬɟɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɦɟɧɟɧɢɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɨɬ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ, 
ɧɚɤɥɟɟɧɧɵɯ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɦɭɮɬɟ, ɩɨ 
ɦɨɫɬɨɜɨɣ ɫɯɟɦɟ ɫɨɝɥɚɫɧɨ Д10Ж. 

 
Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɢɫ-
ɩɨɥɶɡɨɜɚɥɫɹ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɢɡ-
ɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɧɚ ɛɚɡɟ ɦɢɤɪɨ-
ɤɨɧɬɪɨɥɥɟɪɚ ȺɌЦОРК 128, ɩɨɡɜɨɥɹɸɳɢɣ 
ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɭɫɢɥɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫ 
ɬɟɧɡɨɦɨɫɬɚ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɡɚ-
ɩɢɫɵɜɚɟɬɫɹ ɧɚ FХКsС SD-ɤɚɪɬɭ ɫ ɪɚɫɲɢɪɟɧɢɟɦ 
ɮɚɣɥɚ *.НКt. ɑɚɫɬɨɬɚ ɨɩɪɨɫɚ ɤɚɧɚɥɚ ɦɨɠɟɬ 
ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɨɬ 1 Ƚɰ ɞɨ 1 ɤȽɰ. ɂɡɦɟɪɢɬɟɥɶ-
ɧɵɣ ɛɥɨɤ ɤɨɦɩɚɤɬɟɧ ɢ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɧɨɦɟɧ. 
ɉɢɬɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ. ɇɚɫɬɪɨɣɤɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɞɢɫɩɥɟɣ ɫ ɩɨɦɨɳɶɸ 
ɤɧɨɩɨɤ ɭɩɪɚɜɥɟɧɢɹ. 
 
ɉɨɫɥɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɡɚɩɢɫɢ ɫɢɝɧɚɥɨɜ ɧɚ 
FХКsС SD-ɤɚɪɬɭ ɨɧɚ ɢɡɜɥɟɤɚɟɬɫɹ ɢ ɩɟɪɟɧɨɫɢɬ-
ɫɹ ɜ ɫɬɚɰɢɨɧɚɪɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɝɞɟ ɞɚɧɧɵɟ 
ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ, 
ɬɚɤɢɯ ɤɚɤ MКtСМКН, MКtХКЛ ɢ ɞɪ. 
 
Ɉɛɳɢɣ ɜɢɞ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɟɝɨ 
ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 3. 
ɉɪɨɱɧɨɫɬɶ ɩɟɪɟɯɨɞɧɨɣ ɦɭɮɬɵ ɪɚɫɫɱɢɬɚɧɚ ɧɚ 
ɟɟ ɪɚɛɨɬɭ ɜ ɩɪɟɞɟɥɚɯ ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ ɨɬ 
ɩɪɟɞɟɥɶɧɨɝɨ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɦɨɦɟɧɬɚ 
375 ɇ·ɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɨɬ 
ɪɟɞɭɤɬɨɪɚ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɦɨɳɧɨɫɬɶɸ 
2,2 ɤȼɬ. ȼ ɩɪɟɞɟɥɚɯ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɤɪɭɬɹɳɟ-
ɝɨ ɦɨɦɟɧɬɚ ɩɪɨɜɨɞɢɥɚɫɶ ɬɚɪɢɪɨɜɤɚ ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
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Ɋɢɫ. 3. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ: ɚ – ɨɛɳɢɣ ɜɢɞ ɫ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɦɭɮɬɨɣ; ɛ – ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ 
ɫɯɟɦɚ 

 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɪɨɤɨɥɚ ɢ ɜɥɢ-
ɹɧɢɹ ɧɚ ɧɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɛɵ-
ɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɜɢɧɬɨɜɵɯ ɩɪɨɤɚɥɵɜɚɸɳɢɯ ɨɪɝɚɧɨɜ (ɪɢɫ. 4).  

 
 
Ɋɢɫ. 4. Ɉɛɪɚɡɰɵ ɜɢɧɬɨɜɵɯ ɩɪɨɤɚɥɵɜɚɸɳɢɯ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ: 1 – ɫ ɞɢɚɦɟɬɪɨɦ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 30 ɦɦ, ɞɢɚ-
ɦɟɬɪɨɦ ɥɨɩɚɫɬɢ 67 ɦɦ, ɫ ɲɚɝɨɦ 20 ɦɦ;  
2 – ɫ ɞɢɚɦɟɬɪɨɦ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 
48 ɦɦ, ɞɢɚɦɟɬɪɨɦ ɥɨɩɚɫɬɢ 116 ɦɦ, ɫ 
ɲɚɝɨɦ 35 ɦɦ 

 
ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɡɦɟ-
ɪɨɜ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢɡɜɟɫɬɧɵɟ ɪɟɤɨɦɟɧ-
ɞɚɰɢɢ ɞɥɹ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɡɚɝɥɭɛɥɟ-
ɧɢɹ ɜ ɝɪɭɧɬ ɜɢɧɬɨɜɵɯ ɫɜɚɣ ɢ ɚɧɤɟɪɨɜ. Ⱦɥɹ 
ɜɫɟɯ ɦɨɞɟɥɟɣ ɜɵɞɟɪɠɢɜɚɥɨɫɶ ɫɥɟɞɭɸɳɟɟ 
ɭɫɥɨɜɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɞɢɚɦɟɬɪɚ ɩɪɨɤɚɥɵɜɚɸɳɟɝɨ ɫɬɟɪɠɧɹ 
d: ɞɢɚɦɟɬɪ ɥɨɩɚɫɬɢ D = 2,5d; ɲɚɝ ɜɢɧɬɨɜɨɣ 
ɥɨɩɚɫɬɢ t = 0,7d. 
 
Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢ-
ɥɢɫɶ ɜ ɭɫɥɨɜɢɹɯ ɩɨɥɢɝɨɧɚ ɇɉɉ «Ƚɚɡɬɟɯɧɢɤɚ» 
ɜ ɫɭɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɫ ɩɪɨɱɧɨɫɬɶɸ ɩɨ 
ɭɞɚɪɧɢɤɭ Ⱦɨɪɇɂɂ, ɪɚɜɧɨɣ 6–7 ɭɞɚɪɚɦ. Ⱦɥɢ-
ɧɚ ɩɪɨɯɨɞɤɢ ɦɟɠɞɭ ɩɪɢɹɦɤɚɦɢ ɪɚɜɧɹɥɚɫɶ 
12 ɦ, ɝɥɭɛɢɧɚ ɩɪɨɤɨɥɚ ɫɨɫɬɚɜɥɹɥɚ ɧɟ ɦɟɧɟɟ 
1,5 ɦ. 

 
ɉɨ ɢɬɨɝɚɦ ɢɫɩɵɬɚɧɢɣ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɨɛɟ ɦɨɞɟɥɢ ɭɫɩɟɲɧɨ ɩɪɨɲɥɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɞɢɫɬɚɧɰɢɸ. Ɉɬɤɥɨɧɟɧɢɟ ɫɤɜɚɠɢɧɵ ɨɬ ɪɚɫ-
ɱɟɬɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɧɚ ɜɵɯɨɞɟ ɧɚɯɨɞɢɥɨɫɶ ɜ 
ɩɪɟɞɟɥɚɯ 0,5 ɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢ-
ɦɵɦ ɧɨɪɦɚɦ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɢɧɠɟɧɟɪɧɵɯ  
ɫɟɬɟɣ. ɋɤɜɚɠɢɧɵ ɩɨɥɭɱɢɥɢɫɶ ɫ ɭɫɬɨɣɱɢɜɵɦɢ, 
ɯɨɪɨɲɨ ɭɩɥɨɬɧёɧɧɵɦɢ ɫɬɟɧɤɚɦɢ, ɩɨɡɜɨɥɹɸ-
ɳɢɦɢ ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɧɢɯ ɤɚɛɟɥɢ ɢ ɬɪɭɛɨ-
ɩɪɨɜɨɞɵ. ɍɫɬɚɧɨɜɥɟɧɨ ɬɚɤɠɟ, ɱɬɨ ɬɟɯɧɢ-
ɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɯɨɞɤɢ ɫɤɜɚ-
ɠɢɧɵ ɦɟɬɨɞɨɦ ɡɚɜɢɧɱɢɜɚɧɢɹ ɩɪɨɤɚɥɵɜɚɸ-
ɳɟɣ ɝɨɥɨɜɤɢ ɫ ɜɢɧɬɨɜɵɦɢ ɥɨɩɚɫɬɹɦɢ ɧɚ ɡɚ-
ɱɟɬɧɨɦ ɭɱɚɫɬɤɟ ɫɨɫɬɚɜɢɥɚ 0,8 ɦ/ɦɢɧ. ɑɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɩɪɢ ɷɬɨɦ ɛɵɥɚ 
ɪɚɜɧɚ 71 ɨɛ/ɦɢɧ. ȼ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ 
ɢ ɞɢɧɚɦɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦɢ ɩɪɨɤɨɥɚ, ɷɬɨɬ 
ɬɟɦɩ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɛɨɥɟɟ ɱɟɦ ɜ 2–3 ɪɚɡɚ 
ɜɵɲɟ. 
 
Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɭɫɢɥɢɣ ɤɪɭɬɹ-
ɳɢɯ ɦɨɦɟɧɬɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɤɜɚɠɢɧɵ  
ɦɨɞɟɥɹɦɢ ɜɢɧɬɨɜɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɥɹ 
ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɚɦɢ 30 ɦɦ ɢ 48 ɦɦ ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɮɪɚɝɦɟɧɬɚ ɨɫɰɢɥɥɨɝɪɚɦɦ 
(ɪɢɫ. 5). 
 
ɉɨɥɭɱɟɧɧɵɟ ɡɚɩɢɫɢ ɩɪɢ ɩɪɨɯɨɞɤɟ ɡɚɞɚɧɧɨɝɨ 
ɡɚɱɟɬɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɯɚ-
ɪɚɤɬɟɪ ɩɪɨɰɟɫɫɚ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ ɜɢɧɬɨɜɵɦ 
ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ. ɍɫɥɨɜɧɨ ɟɝɨ ɦɨɠɧɨ ɪɚɡ-
ɛɢɬɶ ɧɚ ɬɪɢ ɷɬɚɩɚ: ɜɧɟɞɪɟɧɢɟ ɝɨɥɨɜɤɢ ɜ ɝɪɭɧɬ 
ɫ ɩɪɢɪɚɳɟɧɢɟɦ ɭɫɢɥɢɹ ɜɪɚɳɟɧɢɹ, ɷɬɚɩ ɩɪɨ-
ɯɨɞɤɢ ɫɤɜɚɠɢɧɵ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɫɬɨɹɧɧɵɦ 
ɭɫɢɥɢɟɦ ɢ ɜɵɯɨɞ ɝɨɥɨɜɤɢ ɫ ɩɚɞɟɧɢɟɦ ɭɫɢɥɢɹ 
ɜɪɚɳɟɧɢɹ. 
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Ɋɢɫ. 5. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɞɥɢɧɵ ɢ ɞɢɚɦɟɬɪɚ ɫɤɜɚɠɢɧɵ: 1 – ɪɚɛɨɱɢɣ 

ɨɪɝɚɧ ɫ ɞɢɚɦɟɬɪɨɦ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 30 ɦɦ, ɞɢɚɦɟɬɪɨɦ ɥɨɩɚɫɬɢ 67 ɦɦ, ɫ ɲɚɝɨɦ 
20 ɦɦ; 2 – ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɫ ɞɢɚɦɟɬɪɨɦ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 48 ɦɦ, ɞɢɚɦɟɬɪɨɦ 
ɥɨɩɚɫɬɢ 116 ɦɦ, ɫ ɲɚɝɨɦ 35 ɦɦ 

 
Ⱥɧɚɥɢɡ ɝɪɚɮɢɤɚ ɬɚɤɠɟ ɩɨɤɚɡɚɥ, ɱɬɨ ɭɜɟɥɢɱɟ-
ɧɢɟ ɞɢɚɦɟɬɪɚ ɫɤɜɚɠɢɧɵ ɜ 1,7 ɪɚɡɚ ɜɥɟɱɟɬ ɡɚ 
ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɭɫɢɥɢɹ ɩɪɢ 
ɜɧɟɞɪɟɧɢɢ ɜɢɧɬɨɜɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɛɨɥɟɟ 
ɱɟɦ ɜ 2,5 ɪɚɡɚ. Эɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɧɟɨɛɯɨ-
ɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ ɫɢ-
ɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɪɚɫɱɟɬɟ ɟɟ ɩɪɢɜɨɞɚ. 
 
Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɪɚɛɨɬɨ-
ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɤɨɥɚ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ 
ɩɪɟɞɟɥɚɯ ɧɟɛɨɥɶɲɢɯ ɞɢɚɦɟɬɪɨɜ. ɉɨɫɤɨɥɶɤɭ 
ɪɚɡɦɟɪɵ ɫɤɜɚɠɢɧ ɞɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɫɟɬɟɣ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɟɛɭɟɬɫɹ ɮɨɪɦɢɪɨɜɚɬɶ 
ɞɨ 300 ɦɦ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɟɞɟɧɢɟ 
ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɬɹɧɭɳɟɣ ɫɢɥɵ ɩɚɪɵ «ɜɢɧɬɨɜɚɹ ɥɨɩɚɫɬɶ – 
ɝɪɭɧɬ» ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ ɥɢɞɟɪɧɨɣ ɩɪɨɯɨɞɤɢ 
ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɡɦɟɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɨɡɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɨɝɨ ɫɬɟɧɞɚ. 

 
ȼɵɜɨɞɵ 

 
ɉɪɟɞɥɚɝɚɟɦɨɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨ-
ɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɜɟɫɶ ɰɢɤɥ ɩɨɥɟ-

ɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɚ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɹɧɭɳɟɣ ɫɢɥɵ ɩɚɪɵ «ɜɢɧɬɨ-
ɜɚɹ ɥɨɩɚɫɬɶ – ɝɪɭɧɬ», ɚ ɬɚɤɠɟ ɩɨɞɬɜɟɪɠɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɫɤɜɚɠɢɧɵ ɛɨɥɟɟ ɥɟɝɤɨɣ ɢ ɤɨɦɩɚɤɬɧɨɣ ɭɫɬɚ-
ɧɨɜɤɨɣ. 
 
Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ, ɩɪɨ-
ɜɟɞɟɧɧɵɦɢ ɧɚ ɩɨɥɢɝɨɧɟ ɇɉɉ «Ƚɚɡɬɟɯɧɢɤɚ», 
ɩɨɞɬɜɟɪɠɞɟɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɭɧɢɤɚɥɶ-
ɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɚɹ ɩɨɡ-
ɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɦɟɪ ɤɪɭɬɹɳɟɝɨ ɦɨ-
ɦɟɧɬɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɨɬ ɫɢɥɨɜɨɝɨ ɩɪɢɜɨɞɚ 
ɜɪɚɳɟɧɢɹ ɧɚ ɜɢɧɬɨɜɨɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɜ ɩɪɨ-
ɰɟɫɫɟ ɟɝɨ ɪɚɛɨɬɵ. 
 
ɉɪɟɞɥɨɠɟɧ ɨɪɢɝɢɧɚɥɶɧɵɣ ɪɟɝɢɫɬɪɢɪɭɸɳɢɣ 
ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɬɟɧɡɨɪɟɡɢ-
ɫɬɨɪɨɜ ɢ ɟɝɨ ɡɚɩɢɫɶ ɧɚ ɤɚɪɬɭ ɩɚɦɹɬɢ. ȿɝɨ ɢɫ-
ɩɨɥɧɟɧɢɟ ɜ ɜɢɞɟ ɚɜɬɨɧɨɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɡɚɦɟɪɵ ɤɪɭɬɹɳɟɝɨ ɦɨ-
ɦɟɧɬɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ 
ɫɢɥɨɜɨɝɨ ɩɪɢɜɨɞɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚ-
ɧɨɜɤɢ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɞɨɥɶɧɨɣ 
ɩɨɞɚɱɢ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɪɚɳɟɧɢɟɦ ɪɚɛɨɱɟ-
ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ ɩɪɨɤɨɥɚ ɝɪɭɧɬɚ 
ɜɢɧɬɨɜɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ  ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ 
ɷɬɚɩɨɜ: ɜɧɟɞɪɟɧɢɹ ɝɨɥɨɜɤɢ ɜ ɝɪɭɧɬ ɫ ɩɪɢɪɚ-
ɳɟɧɢɟɦ ɭɫɢɥɢɹ ɜɪɚɳɟɧɢɹ, ɷɬɚɩɚ ɩɪɨɯɨɞɤɢ 
ɫɤɜɚɠɢɧɵ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɫɬɨɹɧɧɵɦ ɭɫɢ-
ɥɢɟɦ ɢ ɜɵɯɨɞɚ ɫ ɟɝɨ ɩɚɞɟɧɢɟɦ. ɉɪɢ ɭɜɟɥɢɱɟ-
ɧɢɢ ɞɢɚɦɟɬɪɚ ɫɤɜɚɠɢɧɵ ɜ 1,7 ɪɚɡɚ ɤɪɭɬɹɳɟɟ 
ɭɫɢɥɢɟ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɜɢɧɬɨɜɨɝɨ ɪɚɛɨɱɟɝɨ 
ɨɪɝɚɧɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɜ 2,5 ɪɚɡɚ. 
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