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ɍȾɄ 621.872:69.0025 

ɉɈɊȱȼɇəɇɇə ȿɇȿɊȽɈЄɆɇɈɋɌȿɃ ɉɊɈɐȿɋɍ 

ɄɈɉȺɇɇə ȽɊɍɇɌɍ ȻɍɅɖȾɈɁȿɊɈɆ ɇɈɀȺɆɂ ɊȱɁɇɈȲ ɎɈɊɆɂ 

 

ȼ. ɋ. ɉɟɬɪɭɧɿɧ  
ɫɬɭɞɟɧɬ 6 ɤɭɪɫɭ, ɝɪɭɩɚ ɆȻɩɦ-61, ɧɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɦɟɯɚɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɞɨɰɟɧɬ Ɇ. ɉ. ɋɤɨɛɥɸɤ 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɦ. Ɋɿɜɧɟ, ɍɤɪɚʀɧɚ 

 

ɉɪɟɞɫɬɚɜɥɟɧɿ: ɚɧɚɥɿɬɢɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɩɨɪɿɜɧɹɥɶɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɭɦɚɪɧɨɝɨ ɨɩɨɪɭ 
ɪɿɡɚɧɧɹ ʉɪɭɧɬɭ ɿ ɟɧɟɪɝɨєɦɧɨɫɬɿ ɛɭɥɶɞɨɡɟɪɚ, ɨɫɧɚɳɟɧɨɝɨ ɪɨɛɨɱɢɦ ɨɪɝɚɧɨɦ ɡ 
ɬɪɚɞɢɰɿɣɧɢɦɢ ɧɨɠɚɦɢ ɿ ɡ ɧɨɠɚɦɢ ɬɪɚɩɟɰɟʀɞɚɥɶɧɨʀ ɮɨɪɦɢ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɢɥɢ ɨɩɨɪɭ, ɪɨɛɨɱɢɣ ɨɪɝɚɧ, ɬɪɚɩɟɰɟʀɞɚɥɶɧɢɣ ɧɿɠ, ɟɧɟɪɝɨєɦɧɿɫɬɶ ɩɪɨɰɟɫɭ 
ɪɿɡɚɧɧɹ ɝɪɭɧɬɭ. 
 

ɉɪɟɞɫɬɚɜɥɟɧɵ: ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɭɦɦɚɪɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɚɧɢɸ ɝɪɭɧɬɚ ɢ ɷɧɟɪɝɨёɦɤɨɫɬɢ ɛɭɥɶɞɨɡɟɪɚ, ɨɫɧɚɳɟɧɧɨɝɨ 
ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɧɨɠɚɦɢ ɢ ɫ ɧɨɠɨɦ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɣ ɮɨɪɦɵ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɪɚɛɨɱɢɣ ɨɪɝɚɧ, ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɣ ɧɨɠ, ɷɧɟɪɝɨёɦɤɨɫɬɶ 
ɩɪɨɰɟɫɫɚ ɪɟɡɚɧɢɹ ɝɪɭɧɬɚ. 
 

Presented: analytical dependence of the comparative characteristics of the total resistance of 

soil cutting and bulldozer equipped working body with traditional knives and trapezoidal 

shape knives. 

Keywords: resistance forces, working organ, trapezoidal knife, energy intensity of the soil cutting 

process. 

 

ɇɢɧɿ ɲɢɪɨɤɨɝɨ ɪɨɡɜɢɬɤɭ ɧɚɛɭɥɨ ɞɨɫɥɿɞɠɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɜɿɞɜɚɥɶɧɢɯ ɪɨɛɨɱɢɯ 
ɨɪɝɚɧɿɜ ɛɭɥɶɞɨɡɟɪɿɜ ɡ ɦɟɬɨɸ ɡɧɢɠɟɧɧɹ ɫɭɦɚɪɧɨʀ ɫɢɥɢ ɪɿɡɚɧɧɹ ɩɪɢ ɤɨɩɚɧɧɿ ɜɿɞɜɚɥɚɦɢ, 
ɨɫɧɚɳɟɧɢɦɢ ɧɨɠɚɦɢ ɪɿɡɧɨʀ ɮɨɪɦɢ. 

Ɉɫɬɚɧɧɿ ɬɟɨɪɟɬɢɱɧɿ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɹɤɿ ɩɪɢɫɜɹɱɭɜɚɥɢɫɶ ɜɢɪɿɲɟɧɧɸ 
ɡɚɞɚɱɿ ɡɧɢɠɟɧɧɹ ɫɭɦɚɪɧɨʀ ɫɢɥɢ ɪɿɡɚɧɧɹ ɩɪɢ ɤɨɩɚɧɧɿ ʉɪɭɧɬɭ ɜɿɞɜɚɥɶɧɢɦɢ ɪɨɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ 
ɛɭɥɶɞɨɡɟɪɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɿɡɧɢɯ ɬɢɩɿɜ ɧɨɠɿɜ ɧɟɞɨɫɬɚɬɧɶɨ ɨɛʉɪɭɧɬɨɜɭɸɬɶ ʀɯ ɤɨɧɫɬɪɭɤɬɢɜɧɿ 
ɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ, ɚ ɬɚɤɨɠ ʀɯ ɩɟɪɟɜɚɝɢ ɩɟɪɟɞ ɿɧɲɢɦɢ ɬɢɩɚɦɢ ɪɿɠɭɱɢɯ ɟɥɟɦɟɧɬɿɜ [1]. 

Ɇɟɬɨɞɢɤɚ ɞɨɫɥɿɞɠɟɧɶ. ɇɟɜɢɪɿɲɟɧɨɸ ɱɚɫɬɢɧɨɸ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ ɡɧɢɠɟɧɧɹ ɫɭɦɚɪɧɨʀ 
ɫɢɥɢ ɪɿɡɚɧɧɹ ɩɪɢ ɤɨɩɚɧɧɿ ʉɪɭɧɬɭ ɜɿɞɜɚɥɶɧɢɦɢ ɪɨɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɛɭɥɶɞɨɡɟɪɿɜ ɡɚɥɢɲɚɸɬɶɫɹ 
ɩɢɬɚɧɧɹ ɚɧɚɥɿɬɢɱɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɫɭɦɚɪɧɨʀ ɫɢɥɢ ɪɿɡɚɧɧɹ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɜɢɫɬɭɩɚɸɱɨɝɨ 
ɫɟɪɟɞɧɶɨɝɨ ɧɨɠɚ ɬɪɚɩɟɰɟʀɞɚɥɶɧɨʀ ɮɨɪɦɢ. 

Ɂɚɜɞɚɧɧɹ ɫɬɚɬɬɿ ɩɨɥɹɝɚє ɭ ɩɪɨɜɟɞɟɧɧɿ ɬɟɨɪɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɫɭɦɚɪɧɨɝɨ ɨɩɨɪɭ ɪɿɡɚɧɧɹ ʉɪɭɧɬɭ ɜɿɞɜɚɥɚɦɢ ɛɭɥɶɞɨɡɟɪɚ ɡ ɬɪɚɞɢɰɿɣɧɢɦɢ ɧɨɠɚɦɢ ɿ ɡ 
ɜɢɫɬɭɩɚɸɱɢɦ ɧɨɠɟɦ ɬɪɚɩɟɰɟʀɞɚɥɶɧɨʀ ɮɨɪɦɢ. 

Ⱦɥɹ aɧaɥiɡy eɮeɤɬɢɜɧocɬi ɜɢɤoɪɢcɬaɧɧɹ ɬɪaɩeɰeʀɞaɥɶɧɢɯ ɧoɠiɜ ɩɪoɜeɞeɦo 
ɩoɪiɜɧɹɥɶɧy ɯaɪaɤɬeɪɢcɬɢɤy cyɦaɪɧoɝo oɩoɪy ɪiɡaɧɧɹ i ɟɧɟɪɝɨєɦɧocɬi ɛyɥɶɞoɡeɪa 
ocɧaɳeɧoɝo ɪoɛoɱɢɦ oɪɝaɧoɦ ɡ ɬɪaɞɢɰiɣɧɢɦɢ ɧoɠaɦɢ i ɡ ɧoɠaɦɢ ɬɪaɩeɰeʀɞaɥɶɧoʀ ɮoɪɦɢ. 

ȼɢɧɢɤaɸɱa ɧaɩɪɢɤiɧɰi ɤoɩaɧɧɹ ɪeɡyɥɶɬyɸɱa cɢɥ oɩoɪy Ɋ cɤɥaɞaєɬɶcɹ iɡ cɢɥ Ɋɤoɩ oɩoɪy 
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ɤoɩaɧɧɸ ɣ Rɩeɪ ɩeɪeɦiɳeɧɧɸ ɦaɲɢɧɢ (ɪɢcɭɧɨɤ, ɞ) [2; 3]: 

ɩeɪкɨɩ RPP  ,                                                                    (1) 

Cɢɥa oɩoɪy ɤoɩaɧɧɸ ʉɪyɧɬy ɛyɥɶɞoɡeɪoɦ:  

21 ɬɪɬɪɩɪɪіɡкɨɩ ɊɊɊɊP                                                (2) 

Cɢɥa oɩoɪy ʉɪyɧɬy ɪiɡaɧɧɸ (ɪɢcɭɧɨɤ a, ɛ) 

hВkɊ ɜіɞɪɪɡɪіɡ  ,                                                            (3) 

ɞe kɪiɡ – ɩɢɬoɦɢɣ oɩiɪ ɪiɡaɧɧɸ, ɤɇ/ɦ2. 

 
Ɋɢcɭɧɨɤ. Cɯeɦa ɞo ɜɢɡɧaɱeɧɧɹ cɢɥɢ oɩoɪy ɤoɩaɧɧɸ ʉɪyɧɬy ɛyɥɶɞoɡeɪoɦ 

 

Cɢɥa oɩoɪy ɜiɞ ɩeɪeɦiɳeɧɧɹ ɩɪɢɡɦɢ ɜoɥoɱiɧɧɹ (ɪɢcɭɧɨɤ, ɞ): 

 2 2 cos sinɩɪ ɩɪ ɩɪ ɝ ɧ ɧɊ G q g            ,                                (4) 

ɞe ȝ2 – ɤoeɮiɰiєɧɬ ɬeɪɬɹ ʉɪyɧɬy oɛ ʉɪyɧɬ. 
Oɛ’єɦ ʉɪyɧɬy ɜ ɩɪɢɡɦi ɜoɥoɱiɧɧɹ qɧ, ɹɤɢɣ ɡaɥeɠɢɬɶ ɜiɞ ɝeoɦeɬɪɢɱɧɢɯ ɪoɡɦiɪiɜ ɜiɞɜaɥa ɣ 

ɜɥacɬɢɜocɬeɣ ʉɪyɧɬy, ɜɢɡɧaɱaɸɬɶ ɜiɞɩoɜiɞɧo ɞo ɪɢcɭɧɤɭ a: 

ɩɪ ɩɪ ɜіɞ ɩɪq F B k  ,                                                            (5) 

ɞe kp – ɤoeɮiɰiєɧɬ ɪoɡɩyɲeɧɧɹ; Fɩp – ɩɥoɳa ɩoɩeɪeɱɧoɝo ɩeɪeɪiɡa ɩɪɢɡɦɢ, ɞoɪiɜɧɸє 

   2

2 2tg

ɜіɞ ɜіɞ
ɩɪ

H h l H h
F


  

  ,                                              (6) 

ɞe ɇɜiɞ – ɜɢcoɬa ɜiɞɜaɥa; δ – ɤyɬ ɩɪɢɪoɞɧoɝo ɜiɞɤoca  ʉɪyɧɬy, ɝɪaɞyc. 
Ɍoɞi 

   2 2

2tg 2

ɜіɞ ɜіɞ ɜіɞ ɜіɞ
ɩɪ

ɪ ɩɪ

H h B H h B
q

k k
 

 
 

;                                            (7) 

2tgɩɪ ɪk k                                                             (8) 

Cɢɥa oɩoɪy ɜiɞ ɬeɪɬɹ ɧoɠa ɩo ʉɪyɧɬi Ɋɬɪ1 (ɪɢcɭɧɨɤ, ɛ) ɞoɪiɜɧɸє 
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   1 1 1tgɬɪ o ɧ o кP G P G P         ,                                    (9) 

ɞe ȝ1 – ɤoeɮiɰiєɧɬ ɬeɪɬɹ ɜiɞɜaɥa oɛ ʉɪyɧɬ; Ȟ – ɤyɬ ɧaɯɢɥy ɪeɡyɥɶɬyɸɱoʀ cɢɥɢ oɩoɪy. 
Cɢɥa oɩoɪy ɜiɞ ɬeɪɬɹ ʉɪyɧɬy ɩɪɢ ɪyci ɣoɝo ɜɜɟɪɯ ɩo ɜiɞɜaɥɭ (ɪɢcɭɧɨɤ, ɜ) 

2
2 1 cosɬɪ ɩɪɊ G                                                  (10) 

ɉɢɬoɦa eɧeɪɝoєɦɧicɬɶ ɩɪoɰecy ɪiɡaɧɧɹ ʉɪyɧɬy ɛyɥɶɞoɡeɪoɦ ɜ ɤiɧɰeɜoɦy ɜɢɝɥɹɞi 
ɡaɩɢcyєɬɶcɹ ɧacɬyɩɧɢɦ ɱɢɧoɦ: 
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P                (11) 

Ɂ yɪaɯyɜaɧɧɹɦ ɬɪaɩeɰeʀɞaɥɶɧoɝo ɧoɠa, ɜcɬaɧoɜɥeɧoɝo ɜ ceɪeɞɧiɣ ceɤɰiʀ ɜiɞɜaɥy, 
cyɦaɪɧɢɣ oɩiɪ ɪiɡaɧɧɸ ʉɪyɧɬy ɧaɛeɪe ɧacɬyɩɧoɝo ɜɢɝɥɹɞy: 
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P .          (12) 

ȼɢɯiɞɧi ɞaɧi ɞɥɹ ɩoɪiɜɧɹɥɶɧoɝo ɪoɡɪaɯyɧɤy ɡaɧeceɧi ɜ ɬaɛɥ. 1. ȼiɞɩoɜiɞɧo ɞo ɰɢɯ ɞaɧɢɯ 
ɩɪoɜoɞɢɦo ɩoɪiɜɧɹɥɶɧɢɣ ɪoɡɪaɯyɧoɤ ɬɪaɞɢɰiɣɧoɝo ɜiɞɜaɥy ɛyɥɶɞoɡeɪa ɜaɠɤoɝo ɤɥacy ɬɹɝɢ i 
ɜiɞɜaɥa ocɧaɳeɧoɝo ɧoɠeɦ ɬɪaɩeɰeʀɞaɥɶɧoʀ ɮoɪɦɢ ɜ ceɪeɞɧiɣ ceɤɰiʀ.  

Ɍaɛɥɢɰɹ 1 

ȼɢɯiɞɧi ɞaɧi 
ɉaɪaɦeɬɪɢ ɉoɡɧaɱeɧɧɹ ɑɢcɥoɜe 

ɡɧaɱeɧɧɹ 

ɉɢɬoɦɢɣ oɩiɪ ɪiɡaɧɧɸ, ɤɇ/ɦ2 kɪɿɡ
 

150 

ɒɢɪɢɧa ɜiɞɜaɥy, ɦ ȼɜɿɞ
 

5,6 

ȼɢcoɬa ɜiɞɜaɥy, ɦ ɇɜɿɞ
 

2,3 

Ɂaɝɥɢɛɥeɧɧɹ ɜiɞɜaɥy, ɦ h 0,2 

Ʉyɬ ɩɪɢɪoɞɧoɝo ɜiɞɤoca ʉɪyɧɬy, ɝɪaɞyc  45 

Ʉoeɮiɰiєɧɬ ɪoɡɩyɲeɧɧɹ kɪ
 

1,4 

ɉɪɢcɤoɪeɧɧɹ ɜiɥɶɧoɝo ɩaɞiɧɧɹ, ɇ/ɦ c2 g
 

9,81 

ɓiɥɶɧicɬɶ ɝɪyɧɬy, ɤɝ/ɦ3 ɝ
 1600 

Ʉoeɮiɰiєɧɬ ɬeɪɬɹ ʉɪyɧɬy oɛ ʉɪyɧɬ 2
 0,5 

Ɇaca ɪoɛoɱoɝo oɛɥaɞɧaɧɧɹ, ɬ m0
 

14 

ɉɢɬoɦɢɣ oɩiɪ ɜiɞ ɡaɬyɩɥeɧɧɹ Ɋɤ
 

1000 

Ʉyɬ ɧaɯɢɥy ɪeɡyɥɶɬyɸɱoʀ cɢɥɢ oɩoɪy, ɝɪaɞ  35 

Ʉoeɮiɰiєɧɬ ɬeɪɬɹ ɜiɞɜaɥa oɛ ʉɪyɧɬ 1
 0,5 

Ʉyɬ ɪiɡaɧɧɹ, ɝɪaɞ  55 

Ʉoeɮiɰiєɧɬ ɡɛeɪeɠeɧɧɹ ɝɪyɧɬy kɪ
 

0,9 
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Ʉoeɮiɰiєɧɬ yɪaɯyɜaɧɧɹ ɜɩɥɢɜy cɯɢɥy kɪ
 

1,6 

ɒɢɪɢɧa ɪiɠyɱoʀ ɤɪoɦɤɢ ɧoɠa, ɦ b1
 

1,5 

ɒɢɪɢɧa ɧoɠa, ɦ b2
 

0,5 

Ʉyɬ ɪiɡaɧɧɹ ɬɪaɩeɰeʀɞaɥɶɧoɝo ɧoɠa, ɝɪaɞ 2
 

60 

Ʉoeɮiɰiєɧɬ, ɳo ɜɪaɯoɜyє ɤyɬ ɪiɡaɧɧɹ;  0,9 

ɉɢɬoɦa cɢɥa ɜiɥɶɧoɝo ɪiɡaɧɧɹ ɩɪɢ ɤyɬi ɪiɡaɧɧɹ 45 ɝɪaɞ, Ɇɉa mɫɜ
 

0,175 

Ʉyɬ ɧaɯɢɥy ɛoɤoɜɢɯ ɝɪaɧeɣ ɧoɠa, ɝɪaɞ 1
 

50 

Oɬɪɢɦaɧi ɪoɡɪaɯyɧɤɢ ɩɢɬɨɦɨʀ ɟɧɟɪɝɨєɦɧɨɫɬɿ ɩɪɨɰɟɫɭ ɪɿɡɚɧɧɹ ɝɪɭɧɬɭ ɧɚ ɨɫɧɨɜɿ 
ɜɢɡɧɚɱɟɧɨɝɨ cyɦaɪɧoɝo oɩoɪy ɪiɡaɧɧɹ ʉɪyɧɬy ɩo ɡaɥeɠɧocɬɹɯ (11) i (12) ɡɜoɞɢɦo ɜ 
ɩoɪiɜɧɹɥɶɧy ɬaɛɥɢɰɸ 2. 

 

Ɍaɛɥɢɰɹ 2 

ɉɢɬoɦa eɧeɪɝoєɦɧicɬɶ ɩɪoɰecy ɪiɡaɧɧɹ ʉɪyɧɬy 

ɉoɤaɡɧɢɤ Ɍɪaɞɢɰiɣɧɢɣ ɜiɞɜaɥ ȼiɞɜaɥ ɡ ɬɪaɩeɰeʀɞaɥɶɧɢɦ ɧoɠeɦ % 

Eɧeɪɝoєɦɧicɬɶ, ɤɇ 454,72 422,23 7,15 

 

Aɧaɥiɡyɸɱɢ ɞaɧi, oɬɪɢɦaɧi ɬeoɪeɬɢɱɧɢɦ ɲɥɹɯoɦ, ɦoɠeɦo ɡɪoɛɢɬɢ ɜɢcɧoɜoɤ, ɳo 
ɜɢɤoɪɢcɬaɧɧɹ ɜiɞɜaɥɶɧɢɯ ɪoɛoɱɢɯ oɪɝaɧiɜ ɡ ɬɪaɩeɰeʀɞaɥɶɧɢɦ ɧoɠeɦ, ɜ ceɪeɞɧiɣ ceɤɰiʀ, 
ɡɧɢɠyє eɧeɪɝoєɦɧicɬɶ ɤoɩaɧɧɹ ʉɪyɧɬy ɧa 7,15% ɩɪɢ ɜɢɤoɪɢcɬaɧɧi ʀɯ ɧa ɛyɥɶɞoɡeɪaɯ ɜaɠɤoɝo 
ɤɥacy ɬɹɝɢ. 

Ⱦocɥiɞɠyɸɱɢ ɜɩɥɢɜ ɩaɪaɦeɬɪiɜ ɬɪaɩeɰeʀɞaɥɶɧoɝo ɧoɠa ɧa cyɦaɪɧy cɢɥy ɪiɡaɧɧɹ 
ʉɪyɧɬy, ɜɢɹɜɥeɧo, ɳo ɧaɣɛiɥɶɲɢɣ ɜɩɥɢɜ ɞɥɹ ɧoɠiɜ y ɹɤɢɯ / 1НɌН Н  , ɦaє ɤyɬ ɧaɯɢɥy 
ɛoɤoɜɢɯ ɝɪaɧeɣ, ɩɪoɜiɜɲɢ oɩɬɢɦiɡaɰiɸ ɡaɥeɠɧocɬi ɜcɬaɧoɜɥeɧo, ɳo oɩɬɢɦaɥɶɧi ɡɧaɱeɧɧɹ 
ɰɶoɝo ɤyɬa ɡɧaɯoɞɹɬɶcɹ ɜ ɦeɠaɯ 47-50 ɝɪaɞyciɜ. 

Ⱦɥɹ ɧoɠiɜ y ɹɤɢɯ / 0,3 0,5НɌН Н    ɧaɣɛiɥɶɲɢɣ ɜɩɥɢɜ ɧa cyɦaɪɧy cɢɥy ɪiɡaɧɧɹ ɦaє 
ɲɢɪɢɧa ɪiɠyɱoʀ ɤɪoɦɤɢ, ɩicɥɹ oɩɬɢɦiɡaɰiʀ ɡaɥeɠɧocɬi cɢɥɢ ɪiɡaɧɧɹ ɜiɞ ɲɢɪɢɧɢ ɪiɠyɱoʀ 
ɤɪoɦɤɢ ɛyɥo ɜcɬaɧoɜɥeɧo, ɳo oɩɬɢɦaɥɶɧi ɡɧaɱeɧɧɹ ɲɢɪɢɧɢ ɡɧaɯoɞɹɬɶcɹ ɜ ɦeɠaɯ 0,2-0,5 ɦ. 

Oɬɠe, ɜɢɤoɪɢcɬoɜyɸɱɢ ɛyɥɶɞoɡeɪɧi ɧoɠi ɬɪaɩeɰeʀɞaɥɶɧoʀ ɮoɪɦɢ, ɜaɪiɸɸɱɢ ɩeɜɧɢɦɢ ʀɯ 
ɩaɪaɦeɬɪaɦɢ, a caɦe ɤyɬoɦ ɧaɯɢɥy ɛoɤoɜɢɯ ɝɪaɧeɣ i ɲɢɪɢɧoɸ ɪiɠyɱoʀ ɤɪoɦɤɢ, ɜ 
oɩɬɢɦaɥɶɧɢɯ ɦeɠaɯ ɦɢ ɦoɠeɦo ɞocɹɝɬɢ ɡɧaɱɧoɝo ɡɦeɧɲeɧɧɹ cyɦaɪɧoɝo oɩoɪy ɪiɡaɧɧɹ 
ʉɪyɧɬy ɛyɥɶɞoɡeɪɧɢɦ ɜiɞɜaɥoɦ, ɩiɞɜɢɳɢɬɢ eɮeɤɬɢɜɧicɬɶ ɜɢɤoɪɢcɬaɧɧɹ ɛyɥɶɞoɡeɪiɜ ɬa 
ɡɧɢɡɢɬɢ eɧeɪɝoєɦɧicɬɶ ɩɪoɰecy ɤoɩaɧɧɹ ʉɪyɧɬy. 
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