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ȻȱȼȱȰȸȺȮȬ 

 

ȷɌɍɚɜɌɞɚɜəɔɕ ɛɜɌɖɞɔɖɟɘ ɝɖɗɌɐɑəɚ ɎɱɐɛɚɎɱɐəɚ ɐɚ 

ɛɜɚɏɜɌɘɔ əɌɎɣɌɗɨəɚɲ ɐɔɝɢɔɛɗɱəɔ çȭɟɐɱɎɑɗɨəɑ ɘɌɞɑɜɱɌɗɚ-

ɓəɌɎɝɞɎɚè ɐɗɫ ɝɛɑɢɱɌɗɨəɚɝɞɑɕ çȻɜɚɘɔɝɗɚɎɑ ɞɌ ɢɔɎɱɗɨəɑ 

ɍɟɐɱɎəɔɢɞɎɚè, çȬɜɡɱɞɑɖɞɟɜɌ ɍɟɐɱɎɑɗɨ ɞɌ ɝɛɚɜɟɐè  Ɏɔɥɔɡ 

əɌɎɣɌɗɨəɔɡ ɓɌɖɗɌɐɱɎ III -IV ɜɱɎəɱɎ ɌɖɜɑɐɔɞɌɢɱɲ. 

ȸɑɞɚɐɔɣəɱ ɜɑɖɚɘɑəɐɌɢɱɲ, ɛɚɐɌəɱ Ɏ ɛɜɌɖɞɔɖɟɘɱ, 

ɛɑɜɑɐɍɌɣɌɪɞɨ ɝɌɘɚɝɞɱɕəɑ ɎɔɖɚəɌəəɫ ɝɞɟɐɑəɞɌɘɔ 

ɗɌɍɚɜɌɞɚɜəɔɡ ɜɚɍɱɞ. ȻɑɜɑɐɍɌɣɌɯɞɨɝɫ ɛɚɛɑɜɑɐəɯ ɎɔɎɣɑəəɫ 

ɞɑɚɜɑɞɔɣəɚɏɚ ɘɌɞɑɜɱɌɗɟ ɓɌ ɐɌəɚɪ ɐɔɝɢɔɛɗɱəɚɪ. 

Ȼɑɜɑɐ ɎɔɖɚəɌəəɫɘ ɗɌɍɚɜɌɞɚɜəɔɡ ɜɚɍɱɞ ɝɞɟɐɑəɞ 

ɘɟɝɔɞɨ ɎɔɎɣɔɞɔ ɚɝəɚɎəɱ ɎɗɌɝɞɔɎɚɝɞɱ ɍɟɐɱɎɑɗɨəɔɡ 

ɘɌɞɑɜɱɌɗɱɎ ɱ ɎɔɜɚɍɱɎ ɱɓ əɔɡ. ȺɞɜɔɘɌəɱ ɜɑɓɟɗɨɞɌɞɔ ɝɞɟɐɑəɞ 

ɓɌɛɔɝɟɯ Ɏ ɒɟɜəɌɗ ɗɌɍɚɜɌɞɚɜəɔɡ ɜɚɍɱɞ, ɘɌɗɪɯ ɛɜɔɗɌɐɔ, 

ɚɍɗɌɐəɌəəɫ, ɓɜɌɓɖɔ ɱ ɜɚɍɔɞɨ ɎɔɝəɚɎɖɔ əɌ ɚɝəɚɎɱ 

ɛɚɜɱɎəɫəəɫ ɚɞɜɔɘɌəɔɡ ɜɑɓɟɗɨɞɌɞɱɎ ɓ ɞɑɡəɱɣəɔɘɔ ɟɘɚɎɌɘɔ 

əɌ ɘɌɞɑɜɱɌɗɔ ɕ Ɏɔɜɚɍɔ. ȶɚɒəɔɕ ɓɎɱɞ ɝɖɗɌɐɌɯɞɨɝɫ ɱ 

ɓɌɡɔɥɌɯɞɨɝɫ ɝɞɟɐɑəɞɚɘ ɱəɐɔɎɱɐɟɌɗɨəɚ. 

Ȱɗɫ ɛɜɚɎɑɐɑəəɫ ɐɚɝɗɱɐɒɑəɨ ɝɞɟɐɑəɞɔ ɛɚɐɱɗɫɪɞɨɝɫ əɌ 

ɍɜɔɏɌɐɔ, Ɍɗɑ ɛɜɔ ɢɨɚɘɟ əɑɚɍɡɱɐəɚ, ɥɚɍ ɖɚɒəɔɕ ɝɞɟɐɑəɞ 

ɛɜɌɢɪɎɌɎ ɝɌɘɚɝɞɱɕəɚ. 

ȿ ɖɱəɢɱ ɖɚɒəɚɏɚ ɖɚɘɛɗɑɖɝɟ ɗɌɍɚɜɌɞɚɜəɔɡ ɜɚɍɱɞ ɯ 

ɛɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ, əɌ ɫɖɱ ɖɚɒəɔɕ ɝɞɟɐɑəɞ 

ɛɚɎɔəɑə ɎɱɐɛɚɎɱɝɞɔ ɱəɐɔɎɱɐɟɌɗɨəɚ. 

Ȼɑɜɑɐ ɖɚɒəɚɪ ɗɌɍɚɜɌɞɚɜəɚɪ ɜɚɍɚɞɚɪ ɓɌɎɱɐɟɎɌɣ 

ɗɌɍɚɜɌɞɚɜɱɲ ɛɜɚɎɚɐɔɞɨ ɱəɝɞɜɟɖɞɌɒ ɓ ɞɑɡəɱɖɔ ɍɑɓɛɑɖɔ, ɫɖɚɲ 

əɑɚɍɡɱɐəɚ ɝɞɜɚɏɚ ɐɚɞɜɔɘɟɎɌɞɔɝɫ ɛɱɐ ɣɌɝ ɛɜɚɎɑɐɑəəɫ 

ɐɚɝɗɱɐɒɑəɨ. 

ȬɎɞɚɜɔ ɎɔɝɗɚɎɗɪɪɞɨ ɛɚɐɫɖɟ ɝɛɱɎɜɚɍɱɞəɔɖɌɘ ɖɌɠɑɐɜɔ 

ɞɑɡəɚɗɚɏɱɲ ɞɌ ɚɜɏɌəɱɓɌɢɱɲ ɍɟɐɱɎəɔɢɞɎɌ ȷɨɎɱɎɝɨɖɚɏɚ 

əɌɢɱɚəɌɗɨəɚɏɚ ɌɏɜɌɜəɚɏɚ ɟəɱɎɑɜɝɔɞɑɞɟ ɓɌ ɐɚɛɚɘɚɏɟ ɟ 

ɜɚɓɜɚɍɢɱ ɞɌ ɝɖɗɌɐɌəəɱ ɘɑɞɚɐɔɖɔ ɛɜɚɎɑɐɑəəɫ ɗɌɍɚɜɌɞɚɜəɔɡ 

ɜɚɍɱɞ. 

ȬɎɞɚɜɔ 
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ȼȺȳȰȣȷ  1  

&  

 

 

ɀȣȳȴȶȺ-ȸȱɁȬȹȣɃȹȣ ȮȷȬȽȾȴȮȺȽȾȣ 

ȭȿȰȣȮȱȷɈȹȴɁ ȸȬȾȱȼȣȬȷȣȮ 
 

 

1.1. ȮɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ 

 

Ʌɱɗɨəɱɝɞɨ ð ɢɑ ɘɌɝɌ ɚɐɔəɔɢɱ ɚɍõɯɘɟ ɘɌɞɑɜɱɌɗɟ Ɏ 

Ɍɍɝɚɗɪɞəɚ ɥɱɗɨəɚɘɟ ɝɞɌəɱ (ɍɑɓ ɛɚɜ), ɏ/ɝɘ3: 

 

      
V

m
=r  ,                         (1.1) 

 

ɐɑ m - ɘɌɝɌ ɘɌɞɑɜɱɌɗɟ, ɏ; 

V ð ɚɍõɯɘ ɘɌɞɑɜɱɌɗɟ, ɝɘ3. 

Ʌɱɗɨəɱɝɞɨ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɐɚɛɚɘɚɏɚɪ ɚɍõɯɘɚɘɱɜɌ (ȷɑ 

ɄɌɞɑɗɨɯ ð ȶɌəɐɗɚ) (ɜɔɝ. 1.1).  

 
ȼɔɝ. 1.1. Ⱥɍõɯɘɚɘɱɜ ȷɑ ɄɌɞɑɗɨɯ:  

1 ð ɚɍõɯɘɚɘɱɜ; 2 ð ɛɚɝɟɐɔəɌ ɓ Ɏɚɐɚɪ; 3 ð ɞɑɜɘɚɘɑɞɜ 
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ȻɜɔɗɌɐ ɫɎɗɫɯ ɝɚɍɚɪ ɖɚɗɍɟ ɓ Ɏɟɓɨɖɔɘ ɐɚɎɏɔɘ ɏɚɜɗɚɘ, 

ɜɚɓɤɔɜɑəɔɘ ɟ ɝɑɜɑɐəɱɕ ɣɌɝɞɔəɱ. Ȯɔɥɑ ɱ əɔɒɣɑ Ɏɱɐ 

ɜɚɓɤɔɜɑəɚɲ ɣɌɝɞɔəɔ əɌəɑɝɑəɱ ɐɎɱ ɜɔɝɖɔ, ɘɱɒ ɫɖɔɘɔ 

ɎɔɓəɌɣɑəɔɕ ɚɍõɯɘ 20 ɝɘ3. Ȯɔɥɑ Ɏɱɐ Ɏɑɜɡəɨɚɲ ɜɔɝɖɔ ɖɚɗɍɌ 

ɞɑɒ ɏɜɌɐɟɕɚɎɌəɌ.  

ȻɜɔɗɌɐ əɌɛɚɎəɪɪɞɨ ɜɱɐɔəɚɪ, ɱəɑɜɞəɚɪ ɐɚ 

ɐɚɝɗɱɐɒɟɎɌəɚɏɚ ɘɌɞɑɜɱɌɗɟ, ɐɚ əɔɒəɨɚɲ ɜɔɝɖɔ. Ȯɱɗɨəɟ Ɏɱɐ 

ɜɱɐɔəɔ ɣɌɝɞɔəɟ ɛɜɔɗɌɐɟ ɜɑɞɑɗɨəɚ ɛɜɚɞɔɜɌɪɞɨ ɞɌɘɛɚəɚɘ ɓ 

ɠɱɗɨɞɜɟɎɌɗɨəɚɏɚ ɛɌɛɑɜɟ. Ȯɔɝɟɤɑəɔɕ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 100 -110 Ƚ̄ ɘɌɞɑɜɱɌɗ ɛɚɐɜɱɍəɪɪɞɨ Ɏ 

ɖɟɗɨɖɚɎɚɘɟ ɘɗɔəɱ ɱ ɛɜɚɝɱɎɌɪɞɨ ɣɑɜɑɓ ɝɔɞɚ ʈ2, ɫɖɑ ɘɌɯ  

918 ɚɞɎ./ɝɘ2. 

ȳɎɌɒɟɪɞɨ 60-70 ɏ ɛɚɜɚɤɖɟ ɘɌɞɑɜɱɌɗɟ ɱ əɑɎɑɗɔɖɔɘɔ 

ɛɚɜɢɱɫɘɔ ɓɌɝɔɛɌɪɞɨ ɐɚ ɖɚɗɍɔ, ɞɌɖ ɥɚɍ Ɏɱə əɑ 

ɓɌɞɜɔɘɟɎɌɎɝɫ Ɏ ɗɱɕɢɱ ɚɍõɯɘɚɘɱɜɌ. ȸɌɞɑɜɱɌɗ ɓɌɝɔɛɌɪɞɨ 

ɐɚɞɔ, ɐɚɖɔ ɜɱɎɑəɨ ɜɱɐɔəɔ əɑ ɐɚɝɫɏəɑ Ɏɑɜɡəɨɚɲ ɘɑɒɱ. 

ȳɌɗɔɤɚɖ ɐɚɝɗɱɐəɚɏɚ ɘɌɞɑɜɱɌɗɟ ɓɎɌɒɟɪɞɨ. ȼɱɓəɔɢɫ ɘɱɒ 

ɛɑɜɎɔəəɚɪ ɘɌɝɚɪ ɱ ɘɌɝɚɪ ɓɌɗɔɤɖɟ ɝɖɗɌɐɌɯ ɘɌɝɟ 

ɘɌɞɑɜɱɌɗɟ, ɓɌɝɔɛɌəɚɏɚ ɐɚ ɖɚɗɍɔ, Ɍ ɚɍõɯɘ ɲɲ ɍɟɐɑ 

ɐɚɜɱɎəɪɎɌɞɔ ɚɍõɯɘɟ ɜɱɐɔəɔ, ɫɖɌ ɓəɌɡɚɐɔɞɨɝɫ ɘɱɒ 

əɔɒəɨɚɪ ɱ Ɏɑɜɡəɨɚɪ ɜɔɝɖɌɘɔ, əɌəɑɝɑəɔɘɔ əɌ ɖɚɗɍɱ. 

Ʌɱɗɨəɱɝɞɨ ɎɔɓəɌɣɌɯɞɨɝɫ ɓ ɞɚɣəɱɝɞɪ ɐɚ 0,01 ɏ ɫɖ 

ɝɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɜɑɓɟɗɨɞɌɞɱɎ ɞɜɨɚɡ 

ɎɔɘɱɜɱɎ. ȼɑɓɟɗɨɞɌɞɔ ɎɔɓəɌɣɑəɨ ɥɱɗɨəɚɝɞɱ ɘɌɞɑɜɱɌɗɟ 

ɓɌɛɔɝɟɪɞɨ ɐɚ ɒɟɜəɌɗɟ ɱ ɛɚɜɱɎəɪɪɞɨ ɓ ɐɌəɔɘɔ, ɫɖɱ 

əɌɎɑɐɑəɱ Ɏ ɞɌɍɗ. 1.1. 

ȾɌɍɗɔɢɫ 1.1 

Ʌɱɗɨəɱɝɞɨ ɐɑɫɖɔɡ ɍɟɐɱɎɑɗɨəɔɡ ɘɌɞɑɜɱɌɗɱɎ 

ȸɌɞɑɜɱɌɗ Ʌɱɗɨəɱɝɞɨ, ɏ/ɝɘ3 

ȻɱəɚɛɗɌɝɞ 1,3 -1,4  

ȰɑɜɑɎɔəɌ (ɝɚɝəɌ) 1,55 -1,6  

ȮɌɛəɫɖ (ɥɱɗɨəɔɕ) 2,4 -2,6  

Ƚɖɗɚ 2,4 -2,6  

ɂɑɏɗɌ (ɖɑɜɌɘɱɣəɌ) 2,6 -2,8  

Ⱦɟɠ ɎɟɗɖɌəɱɣəɔɕ 2,6 -2,8  

Ȼɱɝɚɖ 2,6 -2,7  

ȯɜɌəɱɞ 2,8 -2,9  

ȽɞɌɗɨ (ɍɟɐɱɎɑɗɨəɌ) 7,8 -7,8 5 
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1.2. ȮɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɍɟɐɱɎɑɗɨəɔɡ ɘɌɞɑɜɱɌɗɱɎ 

ɛɜɌɎɔɗɨəɚɲ ɏɑɚɘɑɞɜɔɣəɚɲ ɠɚɜɘɔ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɏɚɞɟɪɞɨ ɓɜɌɓɖɔ ɟ Ɏɔɏɗɫɐɱ ɖɟɍɌ, 

ɢɔɗɱəɐɜɌ ɣɔ ɛɌɜɌɗɑɗɑɛɱɛɑɐɌ Ɏ ɖɱɗɨɖɚɝɞɱ ɞɜɨɚɡ ɤɞɟɖ. Ȥɡ 

Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ ɓɌ  ɞɑɘɛɑɜɌɞɟɜɔ 110°5 Ƚ̄, 

ɚɡɚɗɚɐɒɟɪɞɨ Ɏ ɑɖɝɔɖɌɞɚɜɱ ɱ ɓɍɑɜɱɏɌɪɞɨ ɟ əɨɚɘɟ ɐɚ 

ɘɚɘɑəɞɟ ɎɔɛɜɚɍɟɎɌəɨ. 

ȳɜɌɓɖɔ ɓɌɘɱɜɫɪɞɨ ɓɌ ɐɚɛɚɘɚɏɚɪ ɤɞɌəɏɑəɢɔɜɖɟɗɫ, 

ɚɍɣɔɝɗɪɪɞɨ ɲɡ ɚɍõɯɘ ɱ ɓɎɌɒɟɪɞɨ əɌ ɞɑɡəɱɣəɔɡ ɞɑɜɑɓɌɡ. 

Ⱥɍõɯɘ ɓɜɌɓɖɱɎ ɢɔɗɱəɐɜɔɣəɚɲ ɠɚɜɘɔ ɚɍɣɔɝɗɪɪɞɨ ɓɌ 

ɠɚɜɘɟɗɚɪ, ɘ3: 

 

                     
( )

4

2

ʩʝʨʩʝʨhd
V

p
=  ,                           (1.2) 

 

ɐɑ dɝɑɜ ð ɝɑɜɑɐəɱɕ ɐɱɌɘɑɞɜ ɢɔɗɱəɐɜɌ, ɘ; 

hɝɑɜ ð ɝɑɜɑɐəɫ ɎɔɝɚɞɌ ɢɔɗɱəɐɜɌ, ɘ.  

Ⱥɍõɯɘ ɓɜɌɓɖɱɎ ɖɟɍɌ ɣɔ ɛɌɜɌɗɑɗɑɛɱɛɑɐɌ ɚɍɣɔɝɗɪɪɞɨ ɓɌ 

ɠɚɜɘɟɗɚɪ, ɘ3: 

 

                     ʩʝʨʩʝʨʩʝʨ hbaV =  ,                          (1.3) 

 

ɐɑ aɝɑɜ ð ɝɑɜɑɐəɫ ɐɚɎɒɔəɌ, ɘ; 

bɝɑɜ ð ɝɑɜɑɐəɫ ɤɔɜɔəɌ, ɘ;  

hɝɑɜ ð ɝɑɜɑɐəɫ ɎɔɝɚɞɌ, ɘ. 

 ȳəɌɪɣɔ ɘɌɝɟ ɱ ɚɍõɯɘ ɓɜɌɓɖɌ, ɓɌ ɠɚɜɘɟɗɌɘɔ 

ɎɔɓəɌɣɌɪɞɨ ɕɚɏɚ ɝɑɜɑɐəɪ ɥɱɗɨəɱɝɞɨ. Ȼɜɔ ɢɨɚɘɟ ɍɑɜɑɞɨɝɫ 

ɝɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɞɜɨɚɡ ɜɱɓəɔɡ 

ɓɜɌɓɖɱɎ. 

ȼɑɓɟɗɨɞɌɞɔ ɛɚɜɱɎəɪɪɞɨ ɓ ɐɌəɔɘɔ ɞɌɍɗ. 1.1.  

ȿ ɒɟɜəɌɗɱ ɝɗɱɐ əɌɘɌɗɪɎɌɞɔ ɓɜɌɓɖɔ ɱ ɎɖɌɓɌɞɔ ɲɡ 

ɜɚɓɘɱɜɔ.    
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1.3. ȮɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɍɟɐɱɎɑɗɨəɔɡ ɘɌɞɑɜɱɌɗɱɎ 

əɑɛɜɌɎɔɗɨəɚɲ ɏɑɚɘɑɞɜɔɣəɚɲ ɠɚɜɘɔ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɍɟɐɱɎɑɗɨəɔɡ ɘɌɞɑɜɱɌɗɱɎ 

əɑɛɜɌɎɔɗɨəɚɲ ɏɑɚɘɑɞɜɔɣəɚɲ ɠɚɜɘɔ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ 

ɚɍõɯɘɚɘɱɜ, ɫɖɔɕ ɝɖɗɌɐɌɯɞɨɝɫ ɓ ɘɑɞɌɗɑɎɚɏɚ ɢɔɗɱəɐɜɌ 1, 

ɗɌɞɟəəɚɲ ɞɜɟɍɖɔ 2, ɝɞɌɖɌəɌ 3 ɱ ɝɌɘɚɏɚ ɓɜɌɓɖɌ 4 (ɜɔɝ. 1.2). 

 

 
ȼɔɝ. 1.2. Ⱥɍõɯɘɚɘɱɜ: 1 ð ɚɍõɯɘɚɘɱɜ; 2 ð ɗɌɞɟəəɌ ɞɜɟɍɖɌ; 

3 ð ɝɞɌɖɌə; 4 ð ɐɚɝɗɱɐəɔɕ ɓɜɌɓɚɖ 

 

ȸɑɞɌɗɑɎɔɕ ɢɔɗɱəɐɜ ɘɌɯ Ɏəɟɞɜɱɤəɱɕ ɐɱɌɘɑɞɜ 150 ɘɘ ɱ 

Ɏɔɝɚɞɟ 320 ɘɘ. ȹɌ Ɏɔɝɚɞɱ 250 ɘɘ ɟ əɨɚɏɚ ɎɛɌɫəɌ ɗɌɞɟəəɌ 

ɞɜɟɍɖɌ ɐɱɌɘɑɞɜɚɘ 8-10 ɘɘ ɱɓ ɓɌɏəɟɞɔɘ ɐɚəɔɓɟ ɖɱəɢɑɘ. 

Ⱥɍõɯɘɚɘɱɜ əɌɛɚɎəɪɪɞɨ Ɏɚɐɚɪ ɞɜɚɡɔ Ɏɔɥɑ Ɏɱɐ ɞɜɟɍɖɔ 

ɱ ɣɑɖɌɪɞɨ, ɥɚɍ ɝɞɱɖ əɌɐɗɔɤɚɖ Ɏɚɐɔ.   

Ȼɱɐ ɞɜɟɍɖɟ ɛɱɐɝɞɌɎɗɫɪɞɨ ɓɎɌɒɑəɔɕ ɝɞɌɖɌə. 

ȳɜɌɓɚɖ Ɏɔɝɟɤɟɪɞɨ, ɓɎɌɒɟɪɞɨ ɱ ɛɚɖɜɔɎɌɪɞɨ ɞɚəɖɔɘ 

ɤɌɜɚɘ ɜɚɓɛɗɌɎɗɑəɚɏɚ ɛɌɜɌɠɱəɟ. Ȼɱɝɗɫ ɛɌɜɌɠɱəɟɎɌəəɫ 

ɓɜɌɓɚɖ ɛɑɜɑɎõɫɓɟɪɞɨ ɘɱɢəɚɪ əɔɞɖɚɪ ɱ ɓɎɌɒɟɪɞɨ ɛɚɎɞɚɜəɚ. 

ȳɌəɟɜɪɪɞɨ ɐɚɝɗɱɐəɔɕ ɓɜɌɓɚɖ ɟ Ɏɚɐɟ. ȮɚɐɌ ɍɟɐɑ 

ɎɔɞɱɖɌɞɔ ɓ ɞɜɟɍɖɔ ɐɚ ɝɞɌɖɌəɌ. Ȼɱɝɗɫ ɞɚɏɚ ɫɖ ɎɔɞɱɖɌəəɫ 

Ɏɚɐɔ ɛɜɔɛɔəɔɞɨɝɫ, ɝɞɌɖɌə ɓ Ɏɚɐɚɪ ɓɎɌɒɟɪɞɨ ɱ 

ɎɔɓəɌɣɌɪɞɨ ɘɌɝɟ Ɏɚɐɔ, ɫɖɌ ɍɟɗɌ ɎɔɤɞɚɎɡəɟɞɌ ɓɜɌɓɖɚɘ. 

Ȱɗɫ ɞɚɏɚ ɥɚɍ ɎɔɓəɌɣɔɞɔ ɥɱɗɨəɱɝɞɨ ɓɜɌɓɖɌ, ɝɛɚɣɌɞɖɟ 

ɚɍɣɔɝɗɪɪɞɨ ɚɍõɯɘ ɛɌɜɌɠɱəɟ, ɘ3, ɫɖɔɕ ɛɱɤɚɎ əɌ ɛɚɖɜɔɞɞɫ 

ɓɜɌɓɖɌ: 
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( )

ʧ

ʧ

mm
V

r

-
= 1

 ,                        ( 1.4) 

 

ɐɑ m ð ɘɌɝɌ ɝɟɡɚɏɚ ɓɜɌɓɖɌ, ɖɏ; 

m1 ð ɘɌɝɌ ɓɜɌɓɖɌ, ɛɚɖɜɔɞɚɏɚ ɛɌɜɌɠɱəɚɘ, ɖɏ;  

rɛ ð ɝɑɜɑɐəɫ ɥɱɗɨəɱɝɞɨ ɛɌɜɌɠɱəɟ, ɐɚɜɱɎəɪɯ 930 ɖɏ/ɘ3 . 

Ʌɱɗɨəɱɝɞɨ ɓɜɌɓɖɌ, ɖɏ/ɘ3, ɚɍɣɔɝɗɪɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

                     
ʧ

ʟ
VV

m

-
=

1

r  ,                          ( 1.5) 

 

ɐɑ m ð ɘɌɝɌ ɝɟɡɚɏɚ ɓɜɌɓɖɌ, ɖɏ; 

V1 ð ɚɍõɯɘ ɓɜɌɓɖɌ ɓ ɛɌɜɌɠɱəɚɘ (ɐɚɜɱɎəɪɯ ɘɌɝɱ Ɏɚɐɔ, 

ɫɖɌ ɎɔɤɞɚɎɡɟɯɞɨɝɫ ɓɜɌɓɖɚɘ), ɘ3;  

Vɛ ð ɚɍõɯɘ ɛɌɜɌɠɱəɟ, ɘ3 . 

 

1.4. ȮɔɓəɌɣɑəəɫ əɌɝɔɛəɚɲ ɥɱɗɨəɚɝɞɱ 

 

ɂɑ ɎɔɓəɌɣɑəəɫ ɛɜɚɎɚɐɔɞɨɝɫ ɐɗɫ ɝɔɛɖɔɡ ɘɌɞɑɜɱɌɗɱɎ, 

ɞɌɖɔɡ ɫɖ ɛɱɝɚɖ, ɏɱɛɝ, ɢɑɘɑəɞ, ɥɑɍɱəɨ, ɏɜɌɎɱɕ. 

ȻɜɔɗɌɐ ɫɎɗɫɯ ɝɚɍɚɪ ɗɱɕɖɟ ɟ Ɏɔɏɗɫɐɱ ɓɜɱɓɌəɚɏɚ ɖɚəɟɝɌ 

(ɜɔɝ.1.3). ȳəɔɓɟ ɖɚəɟɝ ɛɑɜɑɡɚɐɔɞɨ ɟ ɞɜɟɍɖɟ ɐɱɌɘɑɞɜɚɘ     

20 ɘɘ ɱɓ ɓɌɝɟɎɖɚɪ. Ȼɱɐ ɞɜɟɍɖɚɪ ɝɞɌɎɗɫɞɨ ɛɚɝɟɐɔəɟ 

ɚɍõɯɘɚɘ   1 ɗ (1000 ɝɘ3). ȮɱɐɝɞɌəɨ ɘɱɒ Ɏɑɜɡəɱɘ ɚɍɜɱɓɚɘ 

ɢɔɗɱəɐɜɌ ɱ ɓɌɝɟɎɖɚɪ ɘɌɯ ɍɟɞɔ 50 ɘɘ.  

Ȱɚɝɗɱɐəɔɕ ɛɚɛɑɜɑɐəɨɚ Ɏɔɝɟɤɑəɔɕ ɘɌɞɑɜɱɌɗ ɓɌɝɔɛɌɪɞɨ 

ɐɚ ɗɱɕɖɔ, ɎɱɐɖɜɔɎɌɪɞɨ ɓɌɝɟɎɖɟ ɱ ɓɌɛɚɎəɪɪɞɨ ɛɚɝɟɐɔəɟ ɓ 

əɌɐɗɔɤɖɚɘ, ɓɌɖɜɔɎɌɪɞɨ ɓɌɝɟɎɖɟ ɱ ɘɑɞɌɗɑɎɚɪ ɗɱəɱɕɖɚɪ 

ɓɜɱɓɌɪɞɨ əɌɐɗɔɤɚɖ ɘɌɞɑɜɱɌɗɟ ɜɱɎəɚ ɓ ɖɜɌɫɘɔ ɛɚɝɟɐɔəɔ. 

Ȼɚɞɱɘ ɛɚɝɟɐɔəɟ ɓ ɘɌɞɑɜɱɌɗɚɘ ɓɎɌɒɟɪɞɨ ɓ ɞɚɣəɱɝɞɪ ɐɚ 

1 ɏ. 

Ȱɚɝɗɱɐɒɑəəɫ ɛɚɎɞɚɜɪɪɞɨ ɞɜɔɣɱ ɱ ɚɍɣɔɝɗɪɪɞɨ əɌɝɔɛəɟ 

ɥɱɗɨəɱɝɞɨ ɘɌɞɑɜɱɌɗɟ, ɖɏ/ɘ3, ɓɌ ɠɚɜɘɟɗɚɪ: 

 

                       V

mm
ʥ

21-=r  ,                       (1.6) 
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ɐɑ m 1 ð ɘɌɝɌ ɛɚɝɟɐɔəɔ ɓ ɘɌɞɑɜɱɌɗɚɘ, ɖɏ; 

m2 ð ɘɌɝɌ ɛɚɝɟɐɔəɔ ɍɑɓ ɘɌɞɑɜɱɌɗɟ, ɖɏ;  

V ð ɚɍõɯɘ ɢɔɗɱəɐɜɌ, ɘ3 . 

ȼɑɓɟɗɨɞɌɞɔ ɞɜɑɍɌ ɓɌəɑɝɞɔ ɐɚ ɒɟɜəɌɗɟ ɱ əɌɘɌɗɪɎɌɞɔ 

ɝɡɑɘɟ ɝɞɌəɐɌɜɞəɚɲ ɗɱɕɖɔ. 

 

 
ȼɔɝ. 1.3. ȽɞɌəɐɌɜɞəɌ ɗɱɕɖɌ:  

1 ð ɖɚɜɛɟɝ; 2 ð ɞɜɟɍɖɌ; 3 ð ɓɌɝɟɎɖɌ; 4 ð ɘɱɜəɔɕ ɢɔɗɱəɐɜ 

 

1.5. ȮɔɓəɌɣɑəəɫ ɎɚɐɚɛɚɏɗɔəɌəəɫ 

 

ȮɚɐɚɛɚɏɗɔəɌəəɫ ð ɢɑ ɎɗɌɝɞɔɎɱɝɞɨ ɘɌɞɑɜɱɌɗɟ 

ɎɝɘɚɖɞɟɎɌɞɔ ɕ ɟɞɜɔɘɟɎɌɞɔ Ɏ ɛɚɜɌɡ Ɏɚɐɟ. 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɎɚɐɚɛɚɏɗɔəɌəəɫ ɓɜɌɓɖɔ Ɏɔɝɟɤɟɪɞɨ 

ɐɚ ɛɚɝɞɱɕəɚɲ ɎɌɏɔ, ɓɎɌɒɟɪɞɨ ɱ əɌɝɔɣɟɪɞɨ Ɏɚɐɚɪ. 

ȳɌɗɑɒəɚ Ɏɱɐ Ɏɔɐɟ ɘɌɞɑɜɱɌɗɟ əɌɝɔɣɑəəɫ Ɏɚɐɚɪ 

ɛɜɚɎɚɐɫɞɨ ɟ ɜɱɓəɔɡ ɟɘɚɎɌɡ ɱ ɓ ɜɱɓəɔɘɔ ɞɑɜɘɱəɌɘɔ 

Ɏɔɞɜɔɘɖɔ. ȹɌɛɜɔɖɗɌɐ, ɐɗɫ ɖɌɘõɫəɔɡ ɘɌɞɑɜɱɌɗɱɎ ð 48 

ɏɚɐɔə, ɐɗɫ ɐɑɜɑɎɔəɔ ð 30 ɐɱɍ. Ȱɗɫ ɎɔɓəɌɣɑəəɫ 

ɎɚɐɚɛɚɏɗɔəɌəəɫ ɖɑɜɌɘɱɣəɔɡ ɛɗɔɞɚɖ ɐɗɫ ɛɱɐɗɚɏɔ ɲɡ 

ɖɔɛõɫɞɫɞɨ ɟɛɜɚɐɚɎɒ 1 ɏɚɐɔəɔ. 

ȳɜɌɓɖɔ ɛɱɝɗɫ ɎɚɐɚəɌɝɔɣɑəəɫ ɎɔɕɘɌɪɞɨ ɓ ɛɚɝɟɐɔəɔ ɓ 

Ɏɚɐɚɪ, ɚɍɞɔɜɌɪɞɨ ɏɌəɣɱɜɖɚɪ ɱ ɓɎɌɒɟɪɞɨ. 
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ȮɚɐɚɛɚɏɗɔəɌəəɫ ɓɌ ɚɍõɯɘɚɘ Ȯɚɍ, %, ɐɚɜɱɎəɪɯ ɘɌɝɱ 

Ɏɚɐɔ, ɫɖɌ ɛɚɏɗɔəɌɯɞɨɝɫ ɓɜɌɓɖɚɘ ɛɜɔ əɌɝɔɣɑəəɱ ɕɚɏɚ, 

Ɏɱɐəɑɝɑəɱɕ ɐɚ ɚɍõɯɘɟ ɓɜɌɓɖɌ V: 

 

                       1001 Ö
-

=
V

mm
ɺʦʙ  .                      (1.7) 

 

ȮɚɐɚɛɚɏɗɔəɌəəɫ ɓɌ ɘɌɝɚɪ ȮɘɌɝ, % , ɐɚɜɱɎəɪɯ 

Ɏɱɐəɚɤɑəəɪ ɘɌɝɔ Ɏɚɐɔ, ɫɖɌ ɛɚɏɗɔəɌɯɞɨɝɫ ɓɜɌɓɖɚɘ ɛɜɔ 

əɌɝɔɣɑəəɱ, ɐɚ ɘɌɝɔ ɝɟɡɚɏɚ ɓɜɌɓɖɌ: 

 

                     1001 Ö
-

=
m

mm
ɺʤʘʩ  .                      (1.8) 

 

ɐɑ m ð ɘɌɝɌ ɝɟɡɚɏɚ ɓɜɌɓɖɌ, ɖɏ; 

m1 ð ɘɌɝɌ əɌɝɔɣɑəɚɏɚ Ɏɚɐɚɪ ɓɜɌɓɖɌ, ɖɏ. 

 ȽɛɱɎɎɱɐəɚɤɑəəɫ ɘɱɒ ɎɚɐɚɛɚɏɗɔəɌəəɫɘ ɓɌ ɚɍõɯɘɚɘ ɱ 

ɘɌɝɚɪ ɐɚɜɱɎəɪɯ ɥɱɗɨəɚɝɞɱ ɘɌɞɑɜɱɌɗɟ ɟ ɝɟɡɚɘɟ ɝɞɌəɱ: 

 

          0
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 .           (1.9) 

 

ȸɑɞɚɐɔɖɌ ɎɔɓəɌɣɑəəɫ ɎɚɐɚɛɚɏɗɔəɌəəɫ ɜɑɏɗɌɘɑəɞɟɯɞɨ-

ɝɫ ɐɑɜɒɌɎəɔɘɔ ɞɑɡəɱɣəɔɘɔ ɟɘɚɎɌɘɔ.     

 

1.6. ȮɔɓəɌɣɑəəɫ ɘɚɜɚɓɚɝɞɱɕɖɚɝɞɱ 

 

ȸɚɜɚɓɚɝɞɱɕɖɔɘɔ əɌɓɔɎɌɪɞɨ ɞɌɖɱ ɘɌɞɑɜɱɌɗɔ, ɫɖɱ 

Ɏɔɞɜɔɘɟɪɞɨ ɎɔɓəɌɣɑəɟ ɖɱɗɨɖɱɝɞɨ ɢɔɖɗɱɎ ɛɚɛɑɜɑɐəɨɚɏɚ 

ɓɌɘɚɜɚɒɟɎɌəəɫ ɱ ɜɚɓɘɚɜɚɒɟɎɌəəɫ ɍɑɓ ɓəɔɒɑəəɫ ɘɱɢəɚɝɞɱ 

əɌ ɝɞɔɝɖ əɑ ɍɱɗɨɤɑ 25% (ɐɗɫ ɏɱɐɜɚɞɑɡəɱɣəɚɏɚ ɍɑɞɚəɟ əɑ 

ɍɱɗɨɤɑ 15%) ɣɔ ɍɑɓ ɎɞɜɌɞɔ ɎɌɏɔ əɑ ɍɱɗɨɤɑ 5%. 

ȳɌɘɚɜɚɒɟɎɌəəɫ Ɏɚɐɔ, ɫɖɌ ɓɌɛɚɎəɪɯ ɛɚɜɔ ɘɌɞɑɜɱɌɗɟ, 

ɝɟɛɜɚɎɚɐɒɟɯɞɨɝɫ ɓɍɱɗɨɤɑəəɫɘ ɲɲ ɚɍõɯɘɟ ɛɜɔɍɗɔɓəɚ əɌ 9%, 

ɟ ɜɑɓɟɗɨɞɌɞɱ ɣɚɏɚ ɎɔəɔɖɌɯ ɞɔɝɖ əɌ ɝɞɱəɖɔ ɛɚɜ, ɥɚ 

ɛɜɔɓɎɚɐɔɞɨ ɐɚ ɜɟɕəɟɎɌəəɫ ɘɌɞɑɜɱɌɗɟ. 
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Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɘɚɜɚɓɚɝɞɱɕɖɚɝɞɱ ɱɝəɟɪɞɨ ɝɛɑɢɱɌɗɨəɱ 

ɡɚɗɚɐɔɗɨəɱ ɖɌɘɑɜɔ, ɫɖɱ ɓɌɍɑɓɛɑɣɟɪɞɨ ɞɑɘɛɑɜɌɞɟɜɟ əɔɒɣɑ  

-15 Ƚ̄. 

ɃɌɝ ɢɔɖɗɱɎ ɓɌɘɚɜɚɒɟɎɌəəɫ ɱ ɜɚɓɘɚɜɚɒɟɎɌəəɫ 

ɐɚɜɱɎəɪɯ 4-6 ɏɚɐɔə ɱ ɓɌɗɑɒɔɞɨ Ɏɱɐ Ɏɔɐɟ ɘɌɞɑɜɱɌɗɟ ɞɌ 

ɜɚɓɘɱɜɟ ɓɜɌɓɖɱɎ. 

Ȼɑɜɑɐ ɐɚɝɗɱɐɒɑəəɫɘ ɓɜɌɓɖɔ əɌɝɔɣɟɪɞɨ Ɏɚɐɚɪ. 

ȳɌɘɚɜɚɒɟɎɌəəɫ ɛɜɚɎɚɐɫɞɨ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ -15·20 Ƚ̄, Ɍ 

ɜɚɓɘɚɜɚɒɟɎɌəəɫ Ɏ ɛɚɝɟɐɔəɱ ɓ Ɏɚɐɚɪ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 

+15·20 Ƚ̄. 

ȮɞɜɌɞɌ ɘɌɝɔ ɓɜɌɓɖɌ, % :  

 

                        100
1

31
1 Ö

-
=

m

mm
M ,                     (1.10 ) 

 

ɐɑ m1 ð ɘɌɝɌ əɌɝɔɣɑəɚɏɚ Ɏɚɐɚɪ ɓɜɌɓɖɌ ɛɑɜɑɐ 

ɐɚɝɗɱɐɒɑəəɫɘ, ɏ; 

m3 ð ɞɑ ɒ ɝɌɘɑ ɛɱɝɗɫ ɐɚɝɗɱɐɒɑəəɫ, ɏ.  

ȮɞɜɌɞɟ ɘɌɝɔ ɓɜɌɓɖɌ ɛɱɝɗɫ ɐɚɝɗɱɐɒɑəəɫ əɌ 

ɘɚɜɚɓɚɝɞɱɕɖɱɝɞɨ ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ 

ɓəɌɣɑəəɫ ɜɑɓɟɗɨɞɌɞɱɎ ɐɚɝɗɱɐɒɑəəɫ ɞɜɨɚɡ ɓɜɌɓɖɱɎ. 

 

1.7. ȮɔɓəɌɣɑəəɫ ɘɱɢəɚɝɞɱ 

 

Ȼɱɐ ɘɱɢəɱɝɞɪ ɜɚɓɟɘɱɯɞɨɝɫ ɓɐɌɞəɱɝɞɨ ɘɌɞɑɜɱɌɗɟ ɣɔəɔɞɔ 

ɚɛɱɜ ɜɟɕəɟɎɌəəɪ Ɏɱɐ ɘɑɡɌəɱɣəɔɡ ɓɟɝɔɗɨ. 

ȸɑɒɌ ɘɱɢəɚɝɞɱ ð ɘɌɖɝɔɘɌɗɨəɑ əɌɛɜɟɒɑəəɫ, ɥɚ 

ɎɱɐɛɚɎɱɐɌɯ əɌɎɌəɞɌɒɑəəɪ, ɫɖɑ ɎɔɖɗɔɖɌɯ ɜɟɕəɟɎɌəəɫ 

ɓɜɌɓɖɌ. 

ȭɟɐɱɎɑɗɨəɔɕ Ɏɔɜɱɍ ɘɚɒɑ ɛɱɐɐɌɎɌɞɔɝɫ əɌɛɜɟɒɑəəɫɘ: 

əɌ ɝɞɔɝɖ, ɜɚɓɞɫɏ, ɓɏɔə ɞɚɥɚ. 

ȸɑɒɟ ɘɱɢəɚɝɞɱ ɓɜɌɓɖɱɎ ɎɔɓəɌɣɌɪɞɨ əɌ ɏɱɐɜɌɎɗɱɣəɔɡ 

ɛɜɑɝɌɡ, ɜɚɓɜɔɎəɔɡ ɘɌɤɔəɌɡ ɟ ɗɌɍɚɜɌɞɚɜəɔɡ ɟɘɚɎɌɡ. 

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

                       S

p
Rʩʪ=  ,                           (1.11) 
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ɐɑ ɜ ð ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ, ȹ; 

S ð ɛɗɚɥɌ ɛɚɛɑɜɑɣəɚɏɚ ɛɑɜɑɜɱɓɟ ɓɜɌɓɖɌ, ɘɘ2. 

ȳɜɌɓɖɔ, ɫɖɱ ɐɚɝɗɱɐɒɟɪɞɨɝɫ, ɛɚɎɔəəɱ ɘɌɞɔ ɛɜɌɎɔɗɨəɟ 

ɏɑɚɘɑɞɜɔɣəɟ ɠɚɜɘɟ (ɜɔɝ. 1.4). 

 

 
ȼɔɝ. 1.4. ȳɜɌɓɖɔ ɐɗɫ ɐɚɝɗɱɐɒɑəəɫ ɘɌɞɑɜɱɌɗɱɎ:  

ȣ ð əɌ ɝɞɔɝɖ; ȣȣ ð əɌ ɓɏɔə; ȣȣȣ ð əɌ ɜɚɓɞɫɏ;  

Ɍ) ɥɱɗɨəɔɕ ɛɜɔɜɚɐəɔɕ ɖɌɘɱəɨ; ɍ) ɛɚɜɔɝɞɔɕ ɛɜɔɜɚɐəɔɕ 

ɖɌɘɱəɨ; Ɏ) ɍɑɞɚə; ɏ) ɢɑɏɗɌ; ɐ) ɢɑɘɑəɞəɔɕ ɜɚɓɣɔə; ɑ) ɢɑɏɗɌ; 

ɒ) ɐɑɜɑɎɔəɌ; ɓ) ɝɞɌɗɨ; ɔ) ɛɗɌɝɞɘɌɝɌ 

 

ȳɜɌɓɖɔ ɓ əɌɞɟɜɌɗɨəɚɏɚ ɖɌɘɱəəɫ: ɖɟɍɱɣəɚɲ ɠɚɜɘɔ ð Ɏɱɐ 

5 ɡ 5 ɡ 5 ɐɚ 10 ɡ 10  ɡ 10 ɝɘ; ɢɔɗɱəɐɜɔɣəɚɲ ɠɚɜɘɔ 

ɐɱɌɘɑɞɜɚɘ ɱ Ɏɔɝɚɞɚɪ Ɏɱɐ 5 ɐɚ 10 ɝɘ.      

ȶɟɍɱɣəɔɘɔ ɓɌ ɠɚɜɘɚɪ ɎɔɏɚɞɚɎɗɫɪɞɨɝɫ ɍɑɞɚəəɱ ɓɜɌɓɖɔ 

ɜɚɓɘɱɜɌɘɔ 10 ɡ 10  ɡ 10, 15  ɡ 15  ɡ 15, 20  ɡ 20  ɡ 20, 30  ɡ 30  

ɡ 30 ɝɘ. 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɘɑɒɱ ɘɱɢəɚɝɞɱ əɌ ɝɞɔɝɖ ɓɜɌɓɖɔ 

ɛɱɐɐɌɪɞɨ ɐɱɲ ɝɞɔɝɖəɔɡ ɓɚɎəɱɤəɱɡ ɝɔɗ ɱ ɐɚɎɚɐɫɞɨ ɐɚ 

ɜɟɕəɟɎɌəəɫ. 

Ȱɗɫ ɐɚɝɗɱɐɒɑəəɫ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɏɱɐɜɌɎɗɱɣəɔɕ ɛɜɑɝ 

(ɜɔɝ. 1.5). 
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ȼɔɝ. 1.5. ȳɌɏɌɗɨəɔɕ Ɏɔɏɗɫɐ ɏɱɐɜɌɎɗɱɣəɚɏɚ ɛɜɑɝɌ 

 

ȳɜɌɓɖɔ ɓɌɣɔɥɌɪɞɨ ɘõɫɖɚɪ ɥɱɞɚɣɖɚɪ, ɓɌɘɱɜɫɪɞɨ ɓ 

ɞɚɣəɱɝɞɪ ɐɚ 1 ɘɘ, ɓɎɌɒɟɪɞɨ ɱ ɎɝɞɌəɚɎɗɪɪɞɨ əɌ əɔɒəɪ 

ɚɛɚɜəɟ ɛɗɔɞɟ ɛɜɑɝɌ ɞɚɣəɚ ɛɚ ɲɲ ɢɑəɞɜɟ.  

Ȯɑɜɡəɪ ɚɛɚɜəɟ ɛɗɔɞɟ ɚɛɟɝɖɌɪɞɨ əɌ ɓɜɌɓɚɖ ɓɌ 

ɐɚɛɚɘɚɏɚɪ ɏɎɔəɞɌ ɱ ɥɱɗɨəɚ ɓɌɖɜɱɛɗɪɪɞɨ ɕɚɏɚ ɘɱɒ ɐɎɚɘɌ 

ɚɛɚɜəɔɘɔ ɛɗɔɞɌɘɔ. ȻɜɔɎɚɐɫɞɨ Ɏ ɐɱɪ əɌɝɚɝ ɛɜɑɝɌ ɱ ɐɌɪɞɨ 

əɌ ɓɜɌɓɚɖ əɌɎɌəɞɌɒɑəəɫ, ɝɗɱɐɖɟɪɣɔ ɓɌ ɤɎɔɐɖɱɝɞɪ ɕɚɏɚ 

ɓɜɚɝɞɌəəɫ (0,5-1 ȸȻɌ ɓɌ 1 ɝ). 

ȿ ɘɚɘɑəɞ ɜɟɕəɟɎɌəəɫ ɓɜɌɓɖɌ ɝɞɜɱɗɖɌ ɓɟɛɔəɔɞɨɝɫ ɱ 

ɛɱɐɑ ɟ ɓɎɚɜɚɞəɚɘɟ əɌɛɜɫɘɱ. ɂɑɕ ɘɚɘɑəɞ ɠɱɖɝɟɪɞɨ. ȾɌɖ 

ɞɜɑɍɌ ɓɜɚɍɔɞɔ əɑ ɘɑəɤɑ əɱɒ ɞɜɔ ɜɌɓɔ, ɞɚɍɞɚ ɎɔɛɜɚɍɟɎɌɞɔ 

ɞɜɔ ɓɜɌɓɖɔ. Ƚɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɐɌɝɞɨ ɖɱəɢɑɎɔɕ 

ɜɑɓɟɗɨɞɌɞ ɎɔɛɜɚɍɟɎɌəəɫ. 

ȸɱɢəɱɝɞɨ əɌ ɜɚɓɞɫɏ ɎɔɓəɌɣɌɪɞɨ ɟ ɞɌɖɔɡ 

ɍɟɐɱɎɑɗɨəɔɡ ɎɔɜɚɍɌɡ: ɐɑɜɑɎɔəɌ, ɝɞɌɗɨ, ɜɟɗɚəəɱ ɛɚɖɜɱɎɑɗɨəɱ 

ɘɌɞɑɜɱɌɗɔ, ɛɗɌɝɞɘɌɝɔ. 

ȳɜɌɓɖɔ ɜɚɓɏɗɫɐɌɪɞɨ ɫɖ ɐɎɚɝɞɚɜɚəəɱ ɗɚɛɌɞɖɔ. 



 19  

Ȼɑɜɑɐ ɐɚɝɗɱɐɒɑəəɫɘ Ɏɔɘɱɜɪɪɞɨ ɤɔɜɔəɟ ɱ ɞɚɎɥɔəɟ 

ɓɜɌɓɖɌ ɓ ɞɚɣəɱɝɞɪ ɐɚ 0,01 ɘɘ. ȳɜɌɓɖɔ ɓɌɖɜɱɛɗɪɪɞɨ ɟ 

ɓɌɞɔɝɖɌɣɱ ɜɚɓɜɔɎəɚɲ ɘɌɤɔəɔ. ȳɌ ɐɚɛɚɘɚɏɚɪ 

ɝɔɗɚɎɔɘɱɜɪɎɌɣɌ ɘɌɤɔəɔ ɎɔɓəɌɣɌɪɞɨ ɘɌɖɝɔɘɌɗɨəɑ 

əɌɎɌəɞɌɒɑəəɫ. 

ȸɱɢəɱɝɞɨ əɌ ɜɚɓɞɫɏ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

                       ʟʨ SpR Ö=  ,                           ( 1.12) 

 

ɐɑ ɜ ð ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ, ȹ; 

Sɓ ð ɛɑɜɎɔəəɌ ɛɗɚɥɌ ɛɚɛɑɜɑɣəɚɏɚ ɛɑɜɑɜɱɓɟ ɓɜɌɓɖɌ, 

ɘɘ2. 

ȳɌ ɜɑɓɟɗɨɞɌɞ ɍɑɜɟɞɨ ɝɑɜɑɐəɯ ɓəɌɣɑəəɫ ɞɜɨɚɡ 

ɎɔɛɜɚɍɟɎɌəɨ ɓɜɌɓɖɱɎ.   

ȸɱɢəɱɝɞɨ əɌ ɓɏɔə ɎɔɓəɌɣɌɪɞɨ əɌ ɞɚɘɟ ɒ ɛɜɑɝɱ, ɥɚ ɕ 

ɘɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ, Ɍɗɑ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɐɚɐɌɞɖɚɎɔɕ 

ɛɜɔɝɞɜɱɕ. 

Ȱɚ əɔɒəɨɚɲ ɚɛɚɜəɚɲ ɛɗɔɞɔ ɓɌ ɐɚɛɚɘɚɏɚɪ ɐɎɚɡ ɛɗɌəɚɖ 

ɖɜɱɛɗɫɞɨ ɐɎɌ ɖɚɞɖɔ, ɫɖɱ ɝɗɟɏɟɪɞɨ ɚɛɚɜɚɪ ɐɗɫ ɓɜɌɓɖɌ, Ɍ ɐɚ 

Ɏɑɜɡəɨɚɲ ɚɛɚɜəɚɲ ɛɗɔɞɔ ɓɌ ɐɚɛɚɘɚɏɚɪ ɛɗɌəɚɖ ð əɱɒ ɓɏɔəɟ. 

Ȱɗɫ ɐɚɝɗɱɐɒɑəəɫ ɢɑɘɑəɞɟ ɎɔɏɚɞɚɎɗɫɪɞɨ ɓɜɌɓɖɔ ð 

ɍɌɗɚɣɖɔ ɜɚɓɘɱɜɚɘ 40 ɡ 40  ɡ 160 ɘɘ (ɐɔɎ. ɜɔɝ. 1.4, ɐ), Ɍ ɐɗɫ 

ɐɚɝɗɱɐɒɑəəɫ ɐɑɜɑɎɔəɔ ð ɍɌɗɚɣɖɔ ɜɚɓɘɱɜɚɘ 20 ɡ 20  ɡ      

300  ɘɘ (ɐɔɎ. ɜɔɝ. 1.4, ɒ). 

ȹɌɎɌəɞɌɒɑəəɫ əɌ ɓɜɌɓɚɖ ɘɚɒɑ ɛɑɜɑɐɌɎɌɞɔɝɫ ɚɐəɔɘ 

Ɍɍɚ ɐɎɚɘɌ ɎɌəɞɌɒɌɘɔ. 

ȸɱɢəɱɝɞɨ əɌ ɓɏɔə ɎɔɓəɌɣɌɯɞɨɝɫ ɓɌ ɠɚɜɘɟɗɌɘɔ: 

- ɛɜɔ ɚɐəɚɘɟ ɎɌəɞɌɒɱ: 

 

                       ( )( )223 bhpLRʟʛ Ö=  ,                 ( 1.13) 

 

- ɛɜɔ ɐɎɚɡ ɎɌəɞɌɒɌɡ:   

 

                       ( )[ ]( )22bhaLpRʟʛ Ö-=  ,              ( 1.14) 

 

ɐɑ ɜ ð ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ, ȹ; 

L ð ɛɜɚɗɱɞ ɘɱɒ ɚɛɚɜɌɘɔ, ɘɘ; 
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a  ð ɎɱɐɐɌɗɨ ɘɱɒ ɎɌəɞɌɒɌɘɔ, ɘɘ; 

b, h ð ɤɔɜɔəɌ ɞɌ ɎɔɝɚɞɌ ɛɚɛɑɜɑɣəɚɏɚ ɛɑɜɑɜɱɓɟ 

ɍɌɗɚɣɖɔ, ɘɘ. 

ȽɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɱɓ ɐɚɝɗɱɐɒɑəɨ ɞɜɨɚɡ 

ɓɜɌɓɖɱɎ ɐɌɯ ɜɑɓɟɗɨɞɌɞ ɎɔɛɜɚɍɟɎɌəəɫ. 

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ 

  

1. Ʌɚ ɫɎɗɫɯ ɝɚɍɚɪ ɚɍõɯɘɚɘɱɜ ȷɑ ɄɌɞɑɗɨɯ? 

2. ɋɖ ɎɔɓəɌɣɔɞɔ ɥɱɗɨəɱɝɞɨ ɓɜɌɓɖɌ ɛɜɌɎɔɗɨəɚɲ 

ɏɑɚɘɑɞɜɔɣəɚɲ ɠɚɜɘɔ? 

3. Ȱɗɫ ɣɚɏɚ ɎɔɓəɌɣɌɪɞɨ ɘɚɜɚɓɚɝɞɱɕɖɱɝɞɨ ɍɟɐɱɎɑɗɨəɔɡ 

ɘɌɞɑɜɱɌɗɱɎ? 

4. Ȱɗɫ ɣɚɏɚ ɞɜɑɍɌ ɓəɌɞɔ ɎɚɐɚɛɚɏɗɔəɌəəɫ ɘɌɞɑɜɱɌɗɱɎ? 

5. ɋɖ ɎɔɓəɌɣɌɯɞɨɝɫ ɘɑɒɌ ɘɱɢəɚɝɞɱ ɍɟɐɱɎɑɗɨəɔɡ 

ɘɌɞɑɜɱɌɗɱɎ əɌ ɓɏɔə? 
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ȼȺȳȰȣȷ  2  

&  
 

 

ȻȼȴȼȺȰȹȣ ȶȬȸõɋȹȣ ȸȬȾȱȼȣȬȷȴ 
 

 

ȸɌɞɑɜɱɌɗɔ ɕ Ɏɔɜɚɍɔ ɓ əɌɞɟɜɌɗɨəɚɏɚ ɖɌɘɱəəɫ, ɫɖɱ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨɝɫ Ɏ ɍɟɐɱɎəɔɢɞɎɱ ɱ Ɍɜɡɱɞɑɖɞɟɜɱ, Ɏɱɐ-

ɜɱɓəɫɪɞɨɝɫ ɓɌ ɛɚɡɚɐɒɑəəɫɘ, ɘɱəɑɜɌɗɨəɔɘ ɝɖɗɌɐɚɘ, 

ɠɱɓɔɖɚ-ɘɑɡɌəɱɣəɔɘɔ ɛɚɖɌɓəɔɖɌɘɔ, ɓɌ ɝɛɚɝɚɍɚɘ Ɏɔɏɚ-

ɞɚɎɗɑəəɫ, ɓɌ ɚɍɜɚɍɖɚɪ ɱ ɐɑɖɚɜɌɞɔɎəɔɘɔ ɎɗɌɝɞɔɎɚɝɞɫɘɔ. 

 

2.1. ȮɗɌɝɞɔɎɚɝɞɱ ɛɚɜɚɐɚɞɎɱɜəɔɡ ɘɱəɑɜɌɗɱɎ 

 

ȻɚɜɚɐɚɞɎɱɜəɔɕ ɘɱəɑɜɌɗ ɘɌɯ ɝɛɑɢɔɠɱɣəɔɕ ɍɗɔɝɖ, 

ɖɚɗɱɜ, ɥɱɗɨəɱɝɞɨ, ɞɎɑɜɐɱɝɞɨ, ɘɱɢəɱɝɞɨ, ɡɌɜɌɖɞɑɜ ɓɗɚɘɟ, 

ɖɜɔɝɞɌɗɱɣəɟ ɝɞɜɟɖɞɟɜɟ. 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɎɗɌɝɞɔɎɚɝɞɑɕ ɘɱəɑɜɌɗɱɎ ɟ ɗɌɍɚɜɌɞɚɜɱɲ 

ɞɜɑɍɌ ɘɌɞɔ ɗɟɛɟ, ɘɑɞɌɗɑɎɟ ɗɱəɱɕɖɟ, ɘɚɗɚɞɚɖ, ɝɞɌɗɑɎɟ ɏɚɗɖɟ, 

10% -ɕ ɜɚɓɣɔə ɝɚɗɫəɚɲ ɖɔɝɗɚɞɔ ɱ əɌɍɱɜ ɑɞɌɗɚəɱɎ (ɘɱəɑɜɌɗɱɎ). 

ȻɚɜɱɎəɪɪɣɔ ɐɚɝɗɱɐəɱ ɓɜɌɓɖɔ ɓ ɑɞɌɗɚəɌɘɔ, ɝɞɟɐɑəɞɔ 

ɘɚɒɟɞɨ ɎɔɓəɌɣɔɞɔ ɍɗɔɝɖ, ɖɚɗɱɜ, ɝɞɜɟɖɞɟɜɟ ɱ ɐɌɞɔ 

ɛɚɛɑɜɑɐəɪ əɌɓɎɟ ɘɱəɑɜɌɗɟ. 

ȹɌɝɞɟɛəɔɘ ɑɞɌɛɚɘ ɯ ɎɔɓəɌɣɑəəɫ ɞɎɑɜɐɚɝɞɱ ɘɱəɑɜɌɗɟ 

ɓɌ ɐɚɛɚɘɚɏɚɪ ɤɖɌɗɔ ȸɚɚɝɌ (ɞɌɍɗ. 2.1).   

ȻɱɐɱɍɜɌəɱ ɘɌɞɑɜɱɌɗɔ Ɏ ɤɖɌɗɱ ȸɚɚɝɌ ɜɚɓɞɌɤɚɎɌəɱ ɞɌɖ, 

ɥɚ əɌɝɞɟɛəɔɕ ɓɌ ɛɚɜɫɐɖɚɘ ɘɱəɑɜɌɗ ɓɌɗɔɤɌɯ ɜɔɝɖɟ əɌ 

ɛɚɛɑɜɑɐəɨɚɘɟ, Ɍ ɝɌɘ əɑ ɛɜɚɖɜɑɝɗɪɯɞɨɝɫ. 

Ƚɞɟɐɑəɞ ɛɜɚɍɟɯ əɌəɑɝɞɔ əɌ ɐɚɝɗɱɐəɔɕ ɓɜɌɓɚɖ ɜɔɝɖɟ 

ɖɚɒəɔɘ ɱɓ ɘɱəɑɜɌɗɱɎ-ɑɞɌɗɚəɱɎ. 

ɋɖɥɚ ɐɚɝɗɱɐəɔɕ ɓɜɌɓɚɖ ɖɜɑɝɗɔɞɨɝɫ ɛɚɗɨɚɎɔɘ ɤɛɌɞɚɘ, 

Ɍ ɝɌɘ ɓɌɗɔɤɌɯ ɜɔɝɖɟ əɌ ɖɌɗɨɢɔɞɱ, ɞɚ ɕɚɏɚ ɞɎɑɜɐɱɝɞɨ ɍɟɐɑ 

3,5.  ȾɌɖ ɐɚɝɗɱɐɒɟɯɘɚ ɞɜɔ ɓɜɌɓɖɔ. 

ȣəɖɚɗɔ ɓɜɌɓɖɔ ɓɌ ɐɑɫɖɔɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɛɚɐɱɍəɱ 

ɚɐɔə ɐɚ ɚɐəɚɏɚ. ȹɌ ɐɚɛɚɘɚɏɟ əɌɘ ɛɜɔɡɚɐɔɞɨ 10%-ɕ ɜɚɓɣɔə 

ɝɚɗɫəɚɲ ɖɔɝɗɚɞɔ. ȶɌɜɍɚəɌɞəɌ ɏɜɟɛɌ (ɐɚ əɑɲ əɌɗɑɒɔɞɨ 

ɖɌɗɨɢɔɞ) Ɏɔɐɱɗɫɯ Ɏɟɏɗɑɖɔɝɗɔɕ ɏɌɓ ɱ əɱɍɔ çɓɌɖɔɛɌɯè Ɏɱɐ ɐɱɲ 
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ɖɔɝɗɚɞɔ. ȮɗɌɝɞɔɎɚɝɞɱ ɚɝəɚɎəɔɡ ɎɔɐɱɎ ɘɱəɑɜɌɗɱɎ ɛɚɐɌəɚ Ɏ 

ɞɌɍɗ. 2.2.  

ȾɌɍɗɔɢɫ 2.1 

ɄɖɌɗɌ ɞɎɑɜɐɚɝɞɱ ȸɚɚɝɌ 

ȻɚɖɌɓəɔɖ ɞɎɑɜɐɚɝɞɱ ȸɱəɑɜɌɗ 

1 ȾɌɗɨɖ 

2 ȯɱɛɝ 

3 ȶɌɗɨɢɔɞ 

4 ȻɗɌɎɔɖɚɎɔɕ ɤɛɌɞ 

5 ȬɛɌɞɔɞ 

6 ȻɚɗɨɚɎɔɕ ɤɛɌɞ 

7 ȶɎɌɜɢ 

8 ȾɚɛɌɓ 

9 ȶɚɜɟəɐ 

10 ȬɗɘɌɓ 

 

ȾɌɍɗɔɢɫ 2.2 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɚɜɚɐɚɞɎɱɜəɔɡ ɘɱəɑɜɌɗɱɎ 

ȸɱəɑɜɌɗ ȾɎɑɜɐɱɝɞɨ ȽɞɜɟɖɞɟɜɌ 
Ʌɱɗɨəɱɝɞɨ, 
ɏ/ɝɘ3 

ȶɚɗɱɜ 

ȶɌɚɗɱə 1,0  ȬɘɚɜɠəɌ 
ɓɑɜəɔɝɞɌ 

2,5  ȭɱɗɔɕ 

ȯɱɛɝ 1,5 -2 ȶɜɔɝɞɌɗɱɣəɌ 
ɓɑɜəɔɝɞɌ 

2,2  ȭɱɗɔɕ, 
ɜɚɒɑɎɔɕ, 
ɒɚɎɞɔɕ 

ȸɟɝɖɚɎɱɞ 1,5 -2,5  ȶɜɔɝɞɌɗɱɣəɌ 
ɗɔɝɞɚɎɌ 

2,8  Ƚɜɱɍɗɫɝɞɔɕ, 
ɒɚɎɞɔɕ 

ȭɱɚɞɔɞ 2-3 ȶɜɔɝɞɌɗɱɣəɌ 
ɗɔɝɞɚɎɌ 

2,8  Ƀɚɜəɔɕ, 
ɍɟɜɔɕ 

ȶɌɗɨɢɔɞ 3,0  ȶɜɔɝɞɌɗɱɣəɌ 2,6  Ƚɱɜɔɕ, 
ɍɱɗɔɕ, 
ɒɚɎɞɔɕ 

Ȱɚɗɚɘɱɞ 3,5  ȶɜɔɝɞɌɗɱɣəɌ 2,8  ȭɱɗɔɕ, ɝɱɜɔɕ 
ȶɎɌɜɢ 7,0  ȶɜɔɝɞɌɗɱɣəɌ 2,6  ȭɱɗɔɕ, 

ɝɱɜɔɕ, 
ɍɑɓɍɌɜɎəɔɕ, 
ɣɚɜəɔɕ, 
ɠɱɚɗɑɞɚɎɔɕ 

Ƚɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɐɌəɱ ɗɌɍɚɜɌɞɚɜəɔɡ ɐɚɝɗɱɐɒɑəɨ ɐɚ 

ɞɌɍɗɔɢɨ ɒɟɜəɌɗɱɎ. 
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2.2.  ȮɗɌɝɞɔɎɚɝɞɱ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ 

 

ȯɱɜɝɨɖɌ ɛɚɜɚɐɌ ɯ ɝɖɟɛɣɑəəɫɘ ɘɱəɑɜɌɗɨəɔɡ ɘɌɝ, ɫɖɱ 

ɝɖɗɌɐɌɪɞɨɝɫ ɓ ɚɐəɚɏɚ ɘɱəɑɜɌɗɟ (ɘɚəɚɘɱəɑɜɌɗɨəɌ ɛɚɜɚɐɌ ð 

Ɍəɏɱɐɜɔɞ, ɘɌɜɘɟɜ) ɣɔ ɓ ɐɑɖɱɗɨɖɚɡ ɘɱəɑɜɌɗɱɎ 

(ɛɚɗɱɘɱəɑɜɌɗɨəɌ ɛɚɜɚɐɌ ð ɏɌɍɜɚ, ɏɜɌəɱɞ). 

ȳɌɗɑɒəɚ Ɏɱɐ ɟɘɚɎ ɟɞɎɚɜɑəəɫ ɏɱɜɝɨɖɱ ɛɚɜɚɐɔ 

ɛɚɐɱɗɫɪɞɨɝɫ əɌ: ɘɌɏɘɌɞɔɣəɱ, ɚɝɌɐɚɎɱ, ɘɑɞɌɘɚɜɠɱɣəɱ. 

ȺɝɞɌəəɱ ɯ Ɏɔɐɚɓɘɱəɑəɱ, ɞɚɍɞɚ Ɏɞɚɜɔəəɱ. Ƚɞɟɐɑəɞ ɛɜɚɎɚɐɔɞɨ 

ɘɌɖɜɚɝɖɚɛɱɣəɱ ɐɚɝɗɱɐɒɑəəɫ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ, ɐɗɫ ɢɨɚɏɚ 

ɞɜɑɍɌ ɘɌɞɔ ɗɟɛɟ, ɝɞɌɗɑɎɟ ɏɚɗɖɟ, ɤɖɌɗɟ ɞɎɑɜɐɚɝɞɱ, ɘɑɞɌɗɑɎɟ 

ɗɱəɱɕɖɟ, ɘɚɗɚɞɚɖ ɱ 10% -ɕ ɜɚɓɣɔə ɝɚɗɫəɚɲ ɖɔɝɗɚɞɔ. 

ȽɞɟɐɑəɞɚɎɱ ɎɔɐɌɪɞɨ 2-3 ɓɜɌɓɖɔ ɜɱɓəɔɡ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ, 

ɫɖɱ Ɏɱə ɘɟɝɔɞɨ ɜɚɓɏɗɫəɟɞɔ ɱ ɚɛɔɝɌɞɔ ɓɚɎəɱɤəɱɕ Ɏɔɏɗɫɐ 

(ɖɚɗɱɜ, ɚɐəɚɜɱɐəɱɝɞɨ ɱ ɍɗɔɝɖ). ɋɖɥɚ ɏɱɜɝɨɖɌ ɛɚɜɚɐɌ ɘɱɝɞɔɞɨ 

ɖɌɜɍɚəɌɞəɱ ɛɚɜɚɐɔ, ɢɑ ɎɔɫɎɗɫɯɞɨɝɫ ɓɌ ɐɚɛɚɘɚɏɚɪ ɐɱɲ   

10% -ɏɚ ɜɚɓɣɔəɟ ɝɚɗɫəɚɲ ɖɔɝɗɚɞɔ. Ȼɱɝɗɫ ɜɚɓɏɗɫɐɟ ɓɜɌɓɖɱɎ 

ɝɞɟɐɑəɞ ɘɌɞɔɘɑ ɟɫɎɟ ɛɜɚ ɝɞɜɟɖɞɟɜɟ ɱ ɞɑɖɝɞɟɜɟ ɏɱɜɝɨɖɚɲ 

ɛɚɜɚɐɔ. ȹɌɞɟɜɌɗɨəɑ ɖɌɘɱəəɫ, ɫɖɑ ɎɔɖɚɜɔɝɞɚɎɟɯɞɨɝɫ Ɏ 

ɍɟɐɱɎəɔɢɞɎɱ ɱ Ɍɜɡɱɞɑɖɞɟɜɱ, ɡɌɜɌɖɞɑɜɔɓɟɯɞɨɝɫ ɞɌɖɔɘɔ 

ɛɚɖɌɓəɔɖɌɘɔ: ɥɱɗɨəɱɝɞɪ, ɘɱɢəɱɝɞɪ, ɎɚɐɚɛɚɏɗɔəɌəəɫɘ, 

ɝɞɔɜɌəɱɝɞɪ (ɞɌɍɗ. 2.3 ). 

ȿɝɱ ɚɞɜɔɘɌəɱ ɐɌəɱ ɓɌəɚɝɫɞɨ ɐɚ ɒɟɜəɌɗɟ, ɎɜɌɡɚɎɟɪɣɔ 

ɐɌəɱ ɞɌɍɗɔɢɱ, ɛɱɐɜɟɣəɔɖɌ ɞɌ ɛɚɝɱɍəɔɖɌ.  

ȾɌɍɗɔɢɫ 2.3 

ȮɗɌɝɞɔɎɚɝɞɱ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ  

Ȼɚɜɚ-
ɐɌ 

ȶɚɗɱɜ 

ȸɱəɑɜɌɗɨ-
əɔɕ ɝɖɗɌɐ 
ɏɱɜɝɨɖɚɲ 
ɛɚɜɚɐɔ 

Ʌɱɗɨ-
əɱɝɞɨ, 
ɖɏ/ɘ3 

Ȯɚɐɚ-
ɛɚɏɗɔəɌəəɫ, 

% 

Ƚɞɔ-
ɜɌ-
əɱɝ-
ɞɨ, 
ɏ/ɝɘ2 

ȸɱɢ-
əɱɝɞɨ 
əɌ 
ɝɞɔɝɖ, 
ȸȻȬ 

1 2 3 4 5 6 7 

ȭɌ-
ɓɌɗɨɞ 

Ⱦɑɘəɔɕ, 
ɣɚɜəɔɕ 

ȻɚɗɨɚɎɔɕ 
ɤɛɌɞ, 
ɌɎɏɱɞ 

2900 -
3300  

1,0 -4,9  
0,4 -
1,0  

200 -
400  

ȯɌɍɜɚ 
Ƚɱɜɔɕ, 
ɣɚɜəɔɕ 

ȻɚɗɨɚɎɔɕ 
ɤɛɌɞ, 
ɌɎɏɱɞ, 
ɚɗɱɎɱə, 
ɝɗɪɐɌ 

2800 -
3100  

0,01 -0,2  
0,1 -
0,3  

200 -
350  
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ȻɜɚɐɚɎɒɑəəɫ ɞɌɍɗ. 2.3  
1 2 3 4 5 6 7 

ȯɜɌəɱɞ 

ȼɚɒɑɎɔɕ, 
ɣɑɜɎɚ-
əɔɕ, 
ɝɱɜɔɕ 

ȶɎɌɜɢ, 
ɝɗɪɐɌ, 
ɛɚɗɨɚɎɔɕ 
ɤɛɌɞ 

2500 -
2800  

0,1 -1,0  0,1 -0,5  
100 -
250  

Ȱɱɚɜɔɞ 
ȼɱɓəɱ 
Ɏɱɐɞɱəɖɔ 
ɓɑɗɑəɚɏɚ 

ȻɚɗɨɚɎɔɕ 
ɤɛɌɞ, 
ɜɚɏɚɎɌ 
ɚɍɘɌəɖɌ 

2700 -
2900  

0,1 -1,0  0,1 -0,5  
150 -
300  

ȮɌɛ-
əɫɖ 

ȲɚɎɞɔɕ, 
ɝɱɜɔɕ 

ȶɌɗɨɢɔɞ 
1800 -
2600  

0,5 -3,0  2,0 -5,0  50 -150  

ȶɎɌɜ-
ɢɔɞ 

ȭɱɗɔɕ, 
ɏɚɗɟɍɔɕ, 
ɎɔɤəɑɎɔɕ 

ȶɎɌɜɢ 
2500 -
2700  

0,01 -
0,2  

0,1 -0,3  
300 -
400  

ȷɌɍɜɌ-
ɐɚɜɔɞ 

Ƚɱɜɔɕ ɐɚ 
ɣɚɜəɚɏɚ 

ȷɌɍɜɌɐɚɜ, 
ɛɚɗɨɚɎɔɕ 
ɤɛɌɞ, 
ɌɎɏɱɞ 

2600 -
2900  

0,2 -1,0  0,1 -0,3  
150 -
250  

ȸɌɜ-
ɘɟɜ 

ȭɱɗɔɕ, 
ɣɚɜəɔɕ, 
ɜɚɒɑɎɔɕ 

ȶɌɗɨɢɔɞ, 
ɐɚɗɚɘɱɞ 

2600 -
2800  

0,1 -0,7  0,2 -2,0  
100 -
300  

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ  

 

1. Ƀɔɘ Ɏɱɐɜɱɓəɫɯɞɨɝɫ ɘɱəɑɜɌɗ Ɏɱɐ ɏɱɜɝɨɖɚɲ ɛɚɜɚɐɔ? 

2. ɋɖɱ ɛɚɜɚɐɔ əɌɓɔɎɌɪɞɨ ɛɚɗɱɘɱəɑɜɌɗɨəɔɘɔ, Ɍ ɫɖɱ 

ɘɚəɚɘɱəɑɜɌɗɨəɔɘɔ? 

3. ȿ ɫɖɔɡ Ɏɱɐɚɘɔɡ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ əɌɕɘɑəɤɔɕ Ɏɱɐɝɚɞɚɖ 

ɎɚɐɚɛɚɏɗɔəɌəəɫ?      

4. ɋɖɱ ɏɱɜɝɨɖɱ ɛɚɜɚɐɔ əɌɗɑɒɌɞɨ ɐɚ ɚɝɌɐɚɎɔɡ? 
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ȼȺȳȰȣȷ  3  

&  
 

 

ȶȱȼȬȸȣɃȹȣ ȮȴȼȺȭȴ 
  

 

ȶɑɜɌɘɱɣəɱ Ɏɔɜɚɍɔ ð ɢɑ ɤɞɟɣəɱ ɖɌɘõɫəɱ ɘɌɞɑɜɱɌɗɔ, 

ɚɞɜɔɘɌəɱ ɓ ɏɗɔəɫəɔɡ ɝɟɘɱɤɑɕ ɘɑɞɚɐɚɘ ɛɚɝɗɱɐɚɎəɚɏɚ 

ɠɚɜɘɟɎɌəəɫ, ɝɟɤɱəəɫ, ɚɛɌɗɑəəɫ ɱ (ɓɌ ɛɚɞɜɑɍɔ) ɚɓɐɚɍɗɑəəɫ 

ɛɚɎɑɜɡəɱ. 

ȳɌ ɛɜɔɓəɌɣɑəəɫɘ ɖɑɜɌɘɱɣəɱ Ɏɔɜɚɍɔ ɛɚɐɱɗɫɪɞɨɝɫ əɌ: 

1) ɝɞɱəɚɎɱ (ɢɑɏɗɌ ɏɗɔəɫəɌ ɓɎɔɣɌɕəɌ Ɍɍɚ ɛɟɝɞɚɞɱɗɌ); 

2) ɖɑɜɌɘɱɣəɑ ɖɌɘɱəəɫ; 

3) ɖɑɜɌɘɱɣəɱ Ɏɔɜɚɍɔ ɐɗɫ ɛɑɜɑɖɜɔɞɞɫ; 

4) ɖɑɜɌɘɱɣəɱ Ɏɔɜɚɍɔ ɐɗɫ ɚɍɗɔɢɪɎɌəəɫ ɠɌɝɌɐɱɎ; 

5) ɖɑɜɌɘɱɣəɱ Ɏɔɜɚɍɔ ɐɗɫ Ɏəɟɞɜɱɤəɨɚɏɚ ɚɍɗɔɢɪɎɌəəɫ 

(ɛɗɔɞɖɌ ɐɗɫ ɝɞɱəɔ, ɛɱɐɗɚɏɔ, ɎɘɚəɞɚɎɌəɱ ɐɑɞɌɗɱ); 

6) ɣɑɜɑɛɔɢɫ; 

7) ɞɜɟɍɔ; 

8) ɖɔɝɗɚɞɚɝɞɱɕɖɱ ɖɑɜɌɘɱɣəɱ Ɏɔɜɚɍɔ. 

ȯɗɔəɔ ɯ ɚɝəɚɎəɔɘ ɖɚɘɛɚəɑəɞɚɘ ɖɑɜɌɘɱɣəɔɡ ɎɔɜɚɍɱɎ. 

Ȱɗɫ ɜɱɓəɔɡ ɎɔɐɱɎ ɎɔɜɚɍɱɎ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɜɱɓəɱ Ɏɔɐɔ ɏɗɔə: 

ɗɑɏɖɚɛɗɌɎɖɌ (ɏɱɐɜɚɝɗɪɐɔɝɞɌ), ɖɌɚɗɱəɚɎɌ, ɘɚəɞɘɚɜɔɗɚəɱ-

ɞɚɎɌ, ɛɚɗɱɏɚɜɝɖɱɞɚɎɌ. 

Ȱɗɫ ɓɘɑəɤɑəəɫ ɚɝɌɐɟ ɛɱɐ ɣɌɝ ɝɟɤɱəəɫ ɕ ɚɛɌɗɑəəɫ 

ɖɑɜɌɘɱɣəɔɡ ɎɔɜɚɍɱɎ ɐɚ ɏɗɔəɫəɚɲ ɘɌɝɔ ɐɚɐɌɪɞɨ 

ɚɛɜɱɝəɪɎɌɣɱ (ɛɱɝɚɖ, ɤɌɘɚɞ). 

ȹɌɕɍɱɗɨɤɟ ɛɚɛɟɗɫɜəɱɝɞɨ ɝɑɜɑɐ ɖɑɜɌɘɱɣəɔɡ ɎɔɜɚɍɱɎ, 

ɫɖɱ ɎɔɛɟɝɖɌɯ əɌɤɌ ɛɜɚɘɔɝɗɚɎɱɝɞɨ, ɘɌɯ ɢɑɏɗɌ ɏɗɔəɫəɌ 

ɓɎɔɣɌɕəɌ. 

 

3.1. ȮɔɓəɌɣɑəəɫ ɫɖɚɝɞɱ ɢɑɏɗɔ ɏɗɔəɫəɚɲ ɓɎɔɣɌɕəɚɲ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɫɖɚɝɞɱ ɢɑɏɗɔ ɞɜɑɍɌ ɘɌɞɔ ɘɚɗɚɞɚɖ, 

ɘɑɞɌɗɑɎɟ ɗɱəɱɕɖɟ, ɖɟɞəɔɖ, ɖɌɗɱɍɜɔ ɞɌ ɑɞɌɗɚəəɱ Ɏɓɱɜɢɱ ɢɑɏɗɔ 

(ɓ əɚɜɘɌɗɨəɔɘ ɚɛɌɗɑəəɫɘ). 

ɋɖɥɚ ɢɑɏɗɌ əɑɐɚɛɌɗɑəɌ, ɎɚəɌ ɘɌɯ ɝɎɱɞɗɚ-ɣɑɜɎɚəɔɕ 

ɖɚɗɱɜ ɱ ɛɱɐ ɣɌɝ ɟɐɌɜɟ ɘɚɗɚɞɖɚɘ ɎɔɐɌɯ ɏɗɟɡɔɕ ɓɎɟɖ. 
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ȻɑɜɑɛɌɗɑəɌ ɢɑɏɗɌ ɘɌɯ Ɏɔɏɗɫɐ ɚɛɗɌɎɗɑəɚɲ, ɍɟɜɚɏɚ 

ɖɚɗɨɚɜɟ, ɯ ɎɔɖɜɔɎɗɑəɚɪ. ȣ ɛɑɜɤɔɕ, ɱ ɐɜɟɏɔɕ ɎɌɜɱɌəɞ  

əɑɐɚɛɟɝɞɔɘɱ ɱ ɍɜɌɖɟɪɞɨɝɫ. 

ȸɌɪɣɔ ɘɑɞɌɗɑɎɟ ɗɱəɱɕɖɟ ɓ ɞɚɣəɱɝɞɪ ɐɚ 1 ɘɘ 

ɛɑɜɑɎɱɜɫɯɘɚ ɜɚɓɘɱɜɔ ɢɑɏɗɔ. ɂɑɏɗɌ ɚɐɔəɌɜəɌ ɘɟɝɔɞɨ 

ɎɱɐɛɚɎɱɐɌɞɔ ɜɚɓɘɱɜɌɘ: ɤɔɜɔəɌ ð 120 ɘɘ, ɐɚɎɒɔəɌ ð      

250 ɘɘ, ɞɚɎɥɔəɌ ð 65 ɘɘ. ɂɑɏɗɌ ɘɚɐɟɗɨəɌ ɘɌɯ ɜɚɓɘɱɜɔ: 

ɤɔɜɔəɌ ð 120 ɘɘ, ɐɚɎɒɔəɌ ð 250 ɘɘ, ɞɚɎɥɔəɌ ð 88 ɘɘ. 

Ȯɱɐɡɔɗɑəəɫ ɢɔɡ ɜɚɓɘɱɜɱɎ əɑ ɛɚɎɔəəɱ ɛɑɜɑɎɔɥɟɎɌɞɔ ɓɌ 

ɤɔɜɔəɚɪ °4, ɓɌ ɐɚɎɒɔəɚɪ °5 ɘɘ, ɓɌ ɞɚɎɥɔəɚɪ °3 ɘɘ. 

ȳɌ ɐɚɛɚɘɚɏɚɪ ɘɑɞɌɗɑɎɚɏɚ ɖɟɞəɔɖɌ ɱ ɗɱəɱɕɖɔ 

Ɏɔɘɱɜɪɪɞɨ ɣɱɞɖɱɝɞɨ ɠɚɜɘɔ ɢɑɏɗɔ. ȮɚəɌ ɛɚɎɔəəɌ ɘɌɞɔ 

ɛɜɫɘɱ ɜɑɍɜɌ ɱ ɖɟɞɔ, ɣɱɞɖɱ ɏɜɌəɱ ɕ ɜɱɎəɟ ɛɚɎɑɜɡəɪ. 

ȸɌɖɝɔɘɌɗɨəɑ ɓəɌɣɑəəɫ ɓɌɓɚɜɟ ɘɱɒ ɜɑɍɜɌɘɔ ɗɱəɱɕɖɔ ɱ 

ɛɚɎɑɜɡəɑɪ Ɏɔɜɚɍɟ, ɫɖɌ ɛɑɜɑɎɱɜɫɯɞɨɝɫ, ɓɌɘɱɜɫɪɞɨ 

ɝɛɑɢɱɌɗɨəɚ ɎɔɏɚɞɚɎɗɑəɔɘɔ ɐɗɫ ɢɱɯɲ ɘɑɞɔ ɖɌɗɱɍɜɌɘɔ.      

ȿɝɱ ɜɑɓɟɗɨɞɌɞɔ ɓɌɘɱɜɱɎ ɝɞɟɐɑəɞ ɓɌɛɔɝɟɯ Ɏ ɒɟɜəɌɗ ɐɗɫ 

ɗɌɍɚɜɌɞɚɜəɔɡ ɜɚɍɱɞ. 

 

3.2. ȮɚɐɚɛɚɏɗɔəɌəəɫ ɢɑɏɗɔ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɎɚɐɚɛɚɏɗɔəɌəəɫ (ȮɘɌɝ) ɢɑɏɗɔ ɞɜɑɍɌ 

ɘɌɞɔ 3-5 ɢɑɏɗɔə, ɝɟɤɔɗɨəɟ ɤɌɠɟ, ɛɚɝɟɐɔəɟ ɓ Ɏɚɐɚɪ ɱ ɎɌɏɟ. 

ȳɜɌɓɖɔ ɢɑɏɗɔə ɟ ɖɱɗɨɖɚɝɞɱ 3-5 ɤɞ. Ɏɔɝɟɤɟɪɞɨ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 105 -110 Ƚ̄ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ. 

ȹɌɝɔɣɟɪɞɨ ɓɜɌɓɖɔ Ɏɚɐɚɪ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 15-20 Ƚ̄ 

ɟɛɜɚɐɚɎɒ 48 ɏɚɐɔə ɟ ɛɚɝɟɐɔəɱ ɓɌ ɟɘɚɎɔ, ɥɚɍ ɜɱɎɑəɨ Ɏɚɐɔ 

Ɏ əɱɕ ɛɑɜɑɎɔɥɟɎɌɎ Ɏɑɜɡ ɓɜɌɓɖɱɎ əɌ 2-10 ɝɘ. 

Ȼɱɝɗɫ ɛɜɚɡɚɐɒɑəəɫ ɓɌɓəɌɣɑəɚɏɚ ɣɌɝɟ ɓɜɌɓɖɔ 

ɎɔɕɘɌɪɞɨ ɓ ɛɚɝɟɐɔəɔ, ɚɍɞɔɜɌɪɞɨ ɏɌəɣɱɜɖɚɪ ɱ ɓɎɌɒɟɪɞɨ.  

ȸɌɝɟ Ɏɚɐɔ, ɫɖɌ ɎɔɞɱɖɌɯ ɓɱ ɓɜɌɓɖɌ əɌ ɎɌɏɟ, ɓɌɜɌɡɚɎɟɪɞɨ 

ɐɚ ɘɌɝɔ əɌɝɔɣɑəɚɏɚ Ɏɚɐɚɪ ɓɜɌɓɖɌ. 

ȮɚɐɚɛɚɏɗɔəɌəəɫ ȮɘɌɝ, %, ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ m1 ð ɘɌɝɌ əɌɝɔɣɑəɚɏɚ Ɏɚɐɚɪ ɓɜɌɓɖɌ, ɏ; 

m ð ɘɌɝɌ ɓɜɌɓɖɌ, Ɏɔɝɟɤɑəɚɏɚ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ, ɏ. 

ȮɚɐɚɛɚɏɗɔəɌəəɫ ɢɑɏɗɔ ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɯ 

Ɍɜɔɠɘɑɞɔɣəɑ ɜɑɓɟɗɨɞɌɞɱɎ ɐɚɝɗɱɐɒɑəɨ 3-5 ɓɜɌɓɖɱɎ. 

ɋɖ ɛɜɌɎɔɗɚ, ɢɑɏɗɌ ɏɗɔəɫəɌ ɓɎɔɣɌɕəɌ ɘɌɯ 

ɎɚɐɚɛɚɏɗɔəɌəəɫ əɑ ɘɑəɤɑ əɱɒ 8% .  

 

3.3. ȸɚɜɚɓɚɝɞɱɕɖɱɝɞɨ ɢɑɏɗɔ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɘɚɜɚɓɚɝɞɱɕɖɚɝɞɱ ɞɜɑɍɌ ɘɌɞɔ ɛõɫɞɨ 

ɫɖɱɝəɔɡ ɢɑɏɗɔə. 

ȽɛɚɣɌɞɖɟ ɢɑɏɗɔəɔ Ɏɔɝɟɤɟɪɞɨ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ, 

ɓɎɌɒɟɪɞɨ ɱ əɌɝɔɣɟɪɞɨ Ɏɚɐɚɪ. 

ȳɌɘɚɜɚɒɟɪɞɨ ɓɜɌɓɖɔ Ɏ ɘɚɜɚɓɔɗɨəɱɕ ɖɌɘɑɜɱ ɎɛɜɚɐɚɎɒ 

4 ɏɚɐɔə ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ ð15 Ƚ̄. ȻɚɣɌɞɖɚɘ ɓɌɘɚɜɚɒɟɎɌəəɫ 

ɓɜɌɓɖɱɎ ɎɎɌɒɌɪɞɨ ɘɚɘɑəɞ ɎɝɞɌəɚɎɗɑəəɫ Ɏ ɖɌɘɑɜɱ 

ɞɑɘɛɑɜɌɞɟɜɔ ð15 Ƚ̄. 

Ȼɱɝɗɫ ɓɌɘɚɜɚɒɟɎɌəəɫ ɓɜɌɓɖɔ ɓɌəɟɜɪɪɞɨ ɟ Ɏɚɐɟ. 

ȾɑɘɛɑɜɌɞɟɜɌ Ɏɚɐɔ Ɏ ɛɚɝɟɐɔəɱ ɘɟɝɔɞɨ ɍɟɞɔ 15-20 Ƚ̄. 

ȼɚɓɘɚɜɚɒɟɎɌəəɫ ɟ Ɏɚɐɱ ɛɚɎɔəəɚ ɞɜɔɎɌɞɔ əɑ ɘɑəɤɑ əɱɒ 

ɛɚɗɚɎɔəɟ ɣɌɝɟ, ɫɖɌ ɛɜɔɛɌɐɌɯ əɌ ɓɌɘɚɜɚɒɟɎɌəəɫ. 

Ʌɚɍ ɚɢɱəɔɞɔ ɘɚɜɚɓɚɝɞɱɕɖɱɝɞɨ ɓɌ ɝɞɟɛɑəɑɘ 

ɛɚɤɖɚɐɒɑəəɫ, ɓɜɌɓɖɔ ɚɏɗɫɐɌɪɞɨ ɣɑɜɑɓ ɖɚɒəɱ 5 ɢɔɖɗɱɎ. 

Ⱥɏɗɫɐ ɛɜɚɎɚɐɫɞɨ ɛɱɐ ɣɌɝ ɜɚɓɘɚɜɚɒɟɎɌəəɫ. 

ȳɜɌɓɖɔ ɎɎɌɒɌɪɞɨ ɞɌɖɔɘɔ, ɥɚ ɎɔɞɜɔɘɌɗɔ 

ɎɔɛɜɚɍɟɎɌəəɫ, ɫɖɥɚ Ɏɚəɔ əɑ ɓɜɟɕəɟɎɌɗɔɝɫ ɣɔ əɌ ɲɡ 

ɛɚɎɑɜɡəɱ əɑɘɌ Ɏɔɐɔɘɔɡ ɛɚɤɖɚɐɒɑəɨ (ɗɟɥɑəəɫ, 

ɜɚɓɤɌɜɟɎɌəəɫ, ɞɜɱɥɔəɔ). 

ɋɖɥɚ ɘɔ ɡɚɣɑɘɚ ɎɔɓəɌɣɔɞɔ ɘɚɜɚɓɚɝɞɱɕɖɱɝɞɨ ɢɑɏɗɔ ɓɌ 

ɎɞɜɌɞɚɪ ɘɌɝɔ, ɛɚɞɜɱɍəɚ ɛɱɝɗɫ ɛɜɚɎɑɐɑəəɫ əɑɚɍɡɱɐəɚɲ 

ɖɱɗɨɖɚɝɞɱ ɢɔɖɗɱɎ ɓɌɘɚɜɚɒɟɎɌəəɫ ɱ ɜɚɓɘɚɜɚɒɟɎɌəəɫ ɓɜɌɓɖɔ 

Ɏɔɝɟɤɔɞɔ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 105-110 Ƚ̄ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ. 

ȮɞɜɌɞɔ ɘɌɝɔ ɓɜɌɓɖɌ ɢɑɏɗɔ, % : 
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ɐɑ m1 ð ɘɌɝɌ əɌɝɔɣɑəɚɏɚ Ɏɚɐɚɪ ɓɜɌɓɖɌ ɛɑɜɑɐ 

ɐɚɝɗɱɐɒɑəəɫɘ ɕɚɏɚ əɌ ɘɚɜɚɓɚɝɞɱɕɖɱɝɞɨ, ɏ;  

m3 ð ɞɑ ɒ ɝɌɘɑ ɛɱɝɗɫ ɐɚɝɗɱɐɒɑəəɫ, ɏ.  

Ȼɱɝɗɫ ɎɔɛɜɚɍɟɎɌəəɫ əɌ ɘɚɜɚɓɚɝɞɱɕɖɱɝɞɨ ɎɞɜɌɞɟ ɘɌɝɔ 

ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɓ ɛõɫɞɔ 

ɎɔɛɜɚɍɟɎɌəɔɡ ɓɜɌɓɖɱɎ. ȮɞɜɌɞɌ ɘɌɝɔ ɢɑɏɗɔ ɏɗɔəɫəɚɲ 

ɓɎɔɣɌɕəɚɲ əɑ ɛɚɎɔəəɌ ɛɑɜɑɎɔɥɟɎɌɞɔ 2%. 

 

3.4. ȮɔɓəɌɣɑəəɫ ɘɌɜɖɔ ɢɑɏɗɔ 

 

ȸɌɜɖɌ ɢɑɏɗɔ ɎɔɓəɌɣɌɯɞɨɝɫ ɓɌ ɘɑɒɑɪ ɘɱɢəɚɝɞɱ əɌ 

ɝɞɔɝɖ ɱ ɓɏɔə. Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɞɜɑɍɌ ɘɌɞɔ ɓɜɌɓɖɔ, 

ɏɱɐɜɌɎɗɱɣəɔɕ ɛɜɑɝ, ɢɑɘɑəɞəɑ ɞɱɝɞɚ, ɗɔɝɞɚɎɑ ɝɖɗɚ, ɖɟɞəɔɖ, 

ɐɔɝɖɚɎɟ ɛɔɗɟ. 

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ. Ȼõɫɞɨ ɎɱɐɱɍɜɌəɔɡ ɢɑɏɗɔə 

ɜɚɓɛɔɗɪɪɞɨ ɐɔɝɖɚɎɚɪ ɛɔɗɚɪ əɌɎɛɱɗ. ȺɍɔɐɎɱ ɛɚɗɚɎɔəɖɔ 

əɌɖɗɌɐɌɪɞɨ ɚɐəɌ əɌ ɚɐəɟ, ɥɚɍ ɛɚɎɑɜɡəɱ ɜɚɓɛɔɗɟ ɍɟɗɔ 

ɝɛɜɫɘɚɎɌəɱ Ɏ ɛɜɚɞɔɗɑɒəɱ ɝɞɚɜɚəɔ, ɱ ɝɖɗɑɪɪɞɨ ɲɡ 

ɢɑɘɑəɞəɔɘ ɞɱɝɞɚɘ ɓ ɛɚɜɞɗɌəɐɢɑɘɑəɞɟ ɘɌɜɖɔ əɑ Ɏɔɥɑ 400. 

ȾɚɎɥɔəɌ ɤɌɜɟ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ əɑ ɛɚɎɔəəɌ 

ɛɑɜɑɎɔɥɟɎɌɞɔ 5 ɘɘ. ȳɌɗɔɤɖɔ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ ɓɜɱɓɌɪɞɨ, 

ɖɜɌɲ ɎɔɜɱɎəɪɪɞɨ əɚɒɑɘ. ȶɟɞəɔɖɚɘ ɛɑɜɑɎɱɜɫɪɞɨ ɍɚɖɚɎɱ 

ɏɜɌəɱ ɓɜɌɓɖɱɎ. ȳɌ ɠɚɜɘɚɪ ɓɜɌɓɖɔ ɛɚɎɔəəɱ ɍɟɞɔ ɍɗɔɓɨɖɔɘɔ 

ɐɚ ɖɟɍɌ.  

ȳɜɌɓɖɔ Ɏɔɞɜɔɘɟɪɞɨ ɟ Ɏɚɗɚɏɔɡ ɟɘɚɎɌɡ ɎɛɜɚɐɚɎɒ 3-4 

ɐɱɍ. Ȯɔɘɱɜɪɪɞɨ ɓ ɞɚɣəɱɝɞɪ ɐɚ 1 ɝɘ2 ɛɗɚɥɟ ɛɚɛɑɜɑɣəɚɏɚ 

ɛɑɜɑɜɱɓɟ ɓɜɌɓɖɌ ɱ ɎɔɛɜɚɍɚɎɟɪɞɨ əɌ ɝɞɔɝɖ əɌ ɏɱɐɜɌɎɗɱɣəɚɘɟ 

ɛɜɑɝɱ. 

ȳɜɌɓɚɖ ɎɝɞɌəɚɎɗɪɪɞɨ əɌ əɔɒəɪ ɚɛɚɜɟ ɛɜɑɝɌ ɞɌɖ, 

ɥɚɍ ɕɚɏɚ ɢɑəɞɜ ɓɍɱɏɌɎɝɫ ɓ ɢɑəɞɜɚɘ ɚɛɚɜɔ. Ȯɑɜɡəɪ ɚɛɚɜɟ 

ɚɛɟɝɖɌɪɞɨ əɌ ɓɜɌɓɚɖ ɱ əɌɝɚɝɚɘ ɛɜɑɝɌ ɜɱɎəɚɘɱɜəɚ 

ɛɑɜɑɐɌɪɞɨ ɞɔɝɖ əɌ ɓɜɌɓɚɖ, ɐɚɎɚɐɫɣɔ ɕɚɏɚ ɐɚ ɜɟɕəɟɎɌəəɫ. 

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

     S

p
Rʩ= ,                                 (3.3) 

 

ɐɑ ɜ ð ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ, ȹ; 
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S ð ɛɗɚɥɌ, ɘɘ2. 

ȼɑɓɟɗɨɞɌɞ ɚɍɣɔɝɗɪɪɞɨ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɓ 

ɜɑɓɟɗɨɞɌɞɱɎ ɐɚɝɗɱɐɒɑəəɫ ɛõɫɞɔ ɓɜɌɓɖɱɎ. 

ȸɱɢəɱɝɞɨ əɌ ɓɏɔə. Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɛɚɞɜɱɍəɱ ɛõɫɞɨ 

ɢɱɗɔɡ ɢɑɏɗɔə ɞɌ ɛõɫɞɔɞɚəəɔɕ ɏɱɐɜɌɎɗɱɣəɔɕ ɛɜɑɝ ɓ ɐɎɚɘɌ 

ɚɛɚɜɌɘɔ, ɜɚɓɞɌɤɚɎɌəɔɘɔ əɌ ɎɱɐɝɞɌəɱ 200 ɘɘ ɚɐəɌ Ɏɱɐ 

ɚɐəɚɲ (ɜɔɝ. 3.1). Ⱥɛɚɜɔ ɘɟɝɫɞɨ ɘɌɞɔ ɓɌɚɖɜɟɏɗɑəəɫ ɜɌɐɱɟɝɚɘ  

10-15 ɘɘ. ȹɌɎɌəɞɌɒɑəəɫ ɛɑɜɑɐɌɯɞɨɝɫ əɌ ɝɑɜɑɐɔəɟ ɢɑɏɗɔ 

ɣɑɜɑɓ ɚɛɚɜɟ ɓ ɞɌɖɔɘ ɝɌɘɔɘ ɓɌɚɖɜɟɏɗɑəəɫɘ. 

 
 

ȼɔɝ. 3.1. ȽɡɑɘɌ ɎɔɛɜɚɍɟɎɌəəɫ ɢɑɏɗɔ əɌ ɓɏɔə 

 

Ȼɑɜɑɐ ɐɚɝɗɱɐɒɑəəɫɘ ɓɌɘɱɜɫɪɞɨ ɜɚɓɘɱɜɔ ɛɚɛɑɜɑɣəɚɏɚ 

ɛɑɜɑɜɱɓɟ ɢɑɏɗɔ ɛɚ ɝɑɜɑɐɔəɱ ɛɜɚɗɨɚɞɟ (ɘɱɒ ɚɛɚɜɌɘɔ) ɓ 

ɞɚɣəɱɝɞɪ ɐɚ 1 ɘɘ. 

ȸɱɢəɱɝɞɨ əɌ ɓɏɔə ɎɔɜɌɡɚɎɟɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

       22

3

bh

pl
Rʟ= ,                             (3.4) 

 

ɐɑ ɜ ð ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ, ȹ; 

l  ð ɎɱɐɝɞɌəɨ ɘɱɒ ɚɛɚɜɌɘɔ, ɘɘ (ɝɘ); 

b ð ɤɔɜɔəɌ ɢɑɏɗɔ, ɘɘ; 

h ð ɎɔɝɚɞɌ (ɞɚɎɥɔəɌ) ɢɑɏɗɔ ɛɚ ɝɑɜɑɐɔəɱ ɛɜɚɗɨɚɞɟ, ɘɘ. 

ȳɌ ɜɑɓɟɗɨɞɌɞ ɛɜɔɕɘɌɯɞɨɝɫ ɝɑɜɑɐəɯ ɓəɌɣɑəəɫ ɛɱɝɗɫ 

ɎɔɛɜɚɍɟɎɌəəɫ ɛõɫɞɔ ɢɑɏɗɔə. 
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ȺɞɜɔɘɌəɱ ɜɑɓɟɗɨɞɌɞɔ ɛɚɜɱɎəɪɪɞɨ ɓ ɐɌəɔɘɔ ɞɌɍɗ. 3.1 ɱ 

ɞɌɖɔɘ ɣɔəɚɘ ɎɔɓəɌɣɌɪɞɨ ɘɌɜɖɟ ɢɑɏɗɔ. 

ȾɌɍɗɔɢɫ 3.1 

ȸɌɜɖɌ ɢɑɏɗɔ ɏɗɔəɫəɚɲ ɓɎɔɣɌɕəɚɲ 

Ƚɛɚɝɱɍ 

ɠɚɜɘɟɎɌəəɫ 
ȸɌɜɖɌ 

ȸɑɒɌ ɘɱɢəɚɝɞɱ, ȸȻɌ,  

əɑ ɘɑəɤɑ 

Rcɞ Rɓɏ 
ɝɑɜɑɐəɯ ɐɗɫ 

ɛõɫɞɔ ɓɜɌɓɖɱɎ 

ɝɑɜɑɐəɯ ɐɗɫ 

ɛõɫɞɔ ɓɜɌɓɖɱɎ 

ɛɗɌɝɞɔɣəɔɕ 

300  30  4,4  

250  25  3,9  

200  20  3,4  

175  17,5  3,1  

150  15  2,8  

125  12,5  2,5  

100  10  2,2  

75  7,5  1,8  

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ 

 

1. ȳ ɫɖɚɲ ɝɔɜɚɎɔəɔ ɎɔɏɚɞɚɎɗɫɯɞɨɝɫ ɢɑɏɗɌ ɏɗɔəɫəɌ 

ɓɎɔɣɌɕəɌ? 

2. Ȯ ɫɖɔɡ ɘɑɒɌɡ ɖɚɗɔɎɌɯɞɨɝɫ ɎɚɐɚɛɚɏɗɔəɌəəɫ ɢɑɏɗɔ 

ɏɗɔəɫəɚɲ ɓɎɔɣɌɕəɚɲ? 

3. Ȱɗɫ ɫɖɔɡ ɎɔɐɱɎ ɖɑɜɌɘɱɣəɔɡ ɎɔɜɚɍɱɎ 

ɎɔɖɚɜɔɝɞɚɎɟɯɞɨɝɫ ɖɌɚɗɱəɚɎɌ ɏɗɔəɌ? 

4. Ʌɚ ɞɌɖɑ ɏɗɌɓɟɜ? 

5. Ʌɚ ɞɌɖɑ Ɍəɏɚɍ? 

6. ȳ ɫɖɔɡ ɚɛɑɜɌɢɱɕ ɝɖɗɌɐɌɯɞɨɝɫ ɞɑɡəɚɗɚɏɱɫ 

ɎɔɜɚɍəɔɢɞɎɌ ɢɑɏɗɔ ɏɗɔəɫəɚɲ ɓɎɔɣɌɕəɚɲ?  
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ȼȺȳȰȣȷ  4  

&  
 

 

ȽȶȷȺ ȣ ȮȴȼȺȭȴ ȳ ȹɈȺȯȺ 
  

  

4.1. ȳɌɏɌɗɨəɱ Ɏɱɐɚɘɚɝɞɱ 

 

Ƚɖɗɚ ð ɢɑ Ɍɘɚɜɠəɑ ɞɱɗɚ, ɚɞɜɔɘɌəɑ ɛɑɜɑɚɡɚɗɚɐɒɑəəɫɘ 

ɜɚɓɛɗɌɎɟ, ɫɖɔɕ ɟ ɜɑɓɟɗɨɞɌɞɱ ɛɚɝɞɟɛɚɎɚɏɚ ɓɍɱɗɨɤɑəəɫ 

Ɏõɫɓɖɚɝɞɱ əɌɍɟɎɌɯ ɎɗɌɝɞɔɎɚɝɞɑɕ ɞɎɑɜɐɚɏɚ ɞɱɗɌ, ɛɜɔɣɚɘɟ ɢɑɕ 

ɛɜɚɢɑɝ ɯ ɓɎɚɜɚɞəɔɘ. 

ȹɌɤɌ ɛɜɚɘɔɝɗɚɎɱɝɞɨ ɎɔɛɟɝɖɌɯ ɍɌɏɌɞɚ ɎɔɐɱɎ ɝɖɗɌ: 

Ɏɱɖɚəəɑ, ɟɎɱɚɗɑɎɑ, çɘɚɜɚɓè,  ɎɱɓɑɜɟəɖɚɎɑ, ɌɜɘɚɎɌəɑ. 

Ƚɖɗɚ ɥɑ ɛɚɐɱɗɫɯɞɨɝɫ əɌ ɞɑɡəɱɣəɑ, ɞɌɜəɑ, ɛɚɝɟɐəɑ, 

ɚɛɞɔɣəɑ, ɡɱɘɱɖɚ-ɗɌɍɚɜɌɞɚɜəɑ, ɑɗɑɖɞɜɚɎɌɖɟɟɘəɑ. 

Ȱɚ ɚɝəɚɎəɔɡ ɎɔɜɚɍɱɎ ɓɱ ɝɖɗɌ əɌɗɑɒɌɞɨ ɝɖɗɚɛɌɖɑɞɔ, 

ɝɖɗɚɍɗɚɖɔ, ɛɗɔɞɖɔ, ɝɖɗɚɛɜɚɠɱɗɱ. 

ȺɝəɚɎəɱ ɖɚɘɛɚəɑəɞɔ ɝɖɗɚɘɌɝɔ: ɖɜɑɘəɑɓɑɘ, ɏɗɔəɚɓɑɘ, 

ɚɖɝɔɐɔ əɌɞɜɱɪ, ɖɌɗɨɢɱɪ, ɖɌɗɱɪ, ɍɌɜɱɪ, ɝɎɔəɢɪ, ɢɔəɖɟ, 

ɗɱɞɱɪ, ɍɚɜəɔɕ Ɍəɏɱɐɜɔɞ. 

Ȱɚɛɚɘɱɒəɔɘɔ ɖɚɘɛɚəɑəɞɌɘɔ ɯ: ɍɌɜɎəɔɖɔ, ɏɗɟɤəɔɖɔ, 

ɛɜɔɝɖɚɜɪɎɌɣɱ. 

ȺɝəɚɎəɱ ɎɗɌɝɞɔɎɚɝɞɱ ɝɖɗɌ ɛɚɐɌəɚ Ɏ ɞɌɍɗ. 4.1. 

ȾɌɍɗɔɢɫ 4.1 

ȺɝəɚɎəɱ ɎɗɌɝɞɔɎɚɝɞɱ ɝɖɗɌ 

 ȮɗɌɝɞɔɎɚɝɞɱ ȻɚɖɌɓəɔɖ 

ȻɔɞɚɘɌ ɎɌɏɌ, ɏ/ɝɘ3 2,2 - 2,8  

ȸɑɒɌ ɘɱɢəɚɝɞɱ əɌ ɝɞɔɝɖ, ȸȻɌ 60 - 150  

ȸɑɒɌ ɘɱɢəɚɝɞɱ əɌ ɜɚɓɞɫɏ, ȸȻɌ 35 - 85  

ȸɚɐɟɗɨ ɛɜɟɒəɚɝɞɱ, ɖɏ/ɘɘ2 4700 - 10000  

ȾɎɑɜɐɱɝɞɨ ɓɌ ɤɖɌɗɚɪ ȸɚɚɝɌ 5-7 

ȶɚɑɠɱɢɱɯəɞ ɞɑɛɗɚɛɜɚɎɱɐəɚɝɞɱ, 

ɖɖɌɗ/ɘ.ɏɚɐ.ɏɜɌɐ. 
0,61 ð 1,08  

ȶɚɑɠɱɢɱɯəɞ ɞɑɛɗɚɯɘəɚɝɞɱ, ɖɖɌɗ/ɖɏ.ɏɜɌɐ. 0,08 ð 0,25  

ȶɚɑɠɱɢɱɯəɞ ɞɑɜɘɱɣəɚɏɚ ɜɚɓɤɔɜɑəəɫ 5Ö10 -7  - 20Ö10 -7 
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4.2. ȸɑɞɚɐɔɖɌ ɎɔɖɚəɌəəɫ ɜɚɍɚɞɔ 

 

Ƚɞɟɐɑəɞɔ ɎɔɎɣɌɪɞɨ Ɏɔɐɔ ɝɖɗɌ ɱ Ɏɔɜɚɍɔ ɓ əɨɚɏɚ. 

ȮɱɐɛɚɎɱɐəɚ ɓɌɛɚɎəɪɪɞɨ ɐɎɱ ɞɌɍɗɔɢɱ (ɞɌɍɗ. 4.2 ɱ 4.3). 

ȾɌɍɗɔɢɫ 4.2 

ȮɔɎɣɑəəɫ ɓɜɌɓɖɱɎ ɝɖɗɌ 

ȻɚɖɌɓəɔɖ Ȯɔɐ ɝɖɗɌ 

   

ȶɚɜɚɞɖɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɝɖɗɌ    

ȼɚɓɘɱɜɔ ɱ ɐɚɛɟɝɖɔ, ɘɘ    

ȶɚɗɱɜ    

ȻɔɞɚɘɌ ɎɌɏɌ, ɏ/ɝɘ3    

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ, ȸȻɌ    

ȸɱɢəɱɝɞɨ əɌ ɜɚɓɞɫɏ, ȸȻɌ    

ȾɎɑɜɐɱɝɞɨ ɓɌ ɤɖɌɗɚɪ ȸɚɚɝɌ    

ȶɚɑɠɱɢɱɯəɞ ɞɑɛɗɚɛɜɚɎɱɐəɚɝɞɱ, 

ɖɖɌɗ/ɘ.ɏɚɐ.ɏɜɌɐ. 

   

ȽɠɑɜɌ ɎɔɖɚɜɔɝɞɌəəɫ    

 

ȾɌɍɗɔɢɫ 4.3 

ȮɔɎɣɑəəɫ ɎɔɜɚɍɱɎ ɓɱ ɝɖɗɌ 

ȻɚɖɌɓəɔɖ Ȯɔɐ ɝɖɗɌ 

   

ȶɚɜɚɞɖɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ     

ȼɚɓɘɱɜɔ ɱ ɐɚɛɟɝɖɔ, ɘɘ    

ȶɚɗɱɜ    

ȻɔɞɚɘɌ ɎɌɏɌ, ɏ/ɝɘ3    

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ, ȸȻɌ    

ȸɱɢəɱɝɞɨ əɌ ɜɚɓɞɫɏ, ȸȻɌ    

ȾɎɑɜɐɱɝɞɨ ɓɌ ɤɖɌɗɚɪ ȸɚɚɝɌ    

ȶɚɑɠɱɢɱɯəɞ ɞɑɛɗɚɛɜɚɎɱɐəɚɝɞɱ, 

ɖɖɌɗ/ɘ.ɏɚɐ.ɏɜɌɐ. 

   

ȽɠɑɜɌ ɎɔɖɚɜɔɝɞɌəəɫ    

 

ȻɚɐɌɯɘɚ ɚɜɱɯəɞɚɎəɟ ɞɌɍɗɔɢɪ ɎɗɌɝɞɔɎɚɝɞɑɕ ɚɝəɚɎəɔɡ 

ɎɔɐɱɎ ɝɖɗɌ ɱ ɎɔɜɚɍɱɎ ɓ əɨɚɏɚ (ɞɌɍɗ. 4.4). 
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ȾɌɍɗɔɢɫ 4.4 

ȺɝəɚɎəɱ Ɏɔɐɔ ɝɖɗɌ ɱ Ɏɔɜɚɍɔ ɓ əɨɚɏɚ 

Ȯɔɐ ɝɖɗɌ ɣɔ 

Ɏɔɜɚɍɟ 

ȼɚɓɘɱɜɔ, ɘɘ 
ȽɠɑɜɌ 

ɎɔɖɚɜɔɝɞɌəəɫ 

ɞɚɎɥɔ-
əɌ 

ɤɔɜɔ-
əɌ 

ɐɚɎɒɔ-
əɌ 

ɐɚɛɟɝɖɔ, ɘɘ 

Ȯɱɖɚəəɑ 2-6 

°0,2  

°0,4  

300 -

2000  

°2 

500 -

2200  

°3 

Ƚɖɗɱəəɫ ɍɟɐɔəɖɱɎ 

ȬɜɘɚɎɌəɑ 
5,5  

°0,7  

300 -

1400  

°3 

600 -

1800  

°3 

Ƚɖɗɱəəɫ ɗɱɡɞɌɜɱɎ, 

ɗɱɠɞɱɎ, ɝɡɚɐɚɎɔɡ 

ɖɗɱɞɚɖ, ɐɎɑɜɑɕ 

ȮɱɓɑɜɟəɖɚɎɑ 3-6,5  

°(0,2 ð 

0,4)  

400 -

1200  

°3 

400 -

1800  

°3 

Ƚɖɗɱəəɫ ɞɌɘ, ɐɑ 

ɛɚɞɜɱɍəɑ ɜɚɓɝɱɫəɑ 

ɝɎɱɞɗɚ 

Ƚɖɗɚ çɘɚɜɚɓè 

3-6 

°(0,3 -

0,5)  

300 -

1000  

°2 

500 -

1800  

°3 

ȳɌɝɞɚɝɚɎɟɯɞɨɝɫ, 

ɖɚɗɔ ɞɜɑɍɌ 

ɛɜɔɡɚɎɌɞɔ 

Ɏɔɐɔɘɱɝɞɨ, Ɍɗɑ 

ɓɍɑɜɑɏɞɔ 

ɝɎɱɞɗɚɛɜɚɛɟɝɖɌəəɫ  

ȿɎɱɚɗɑɎɑ 
2-6 

°(0,2 -

0,4)  

250 -

2000  

°2 

250 -

2200  

°3 

ȳɌɝɖɗɑəəɫ Ɏ 

ɐɔɞɫɣɔɡ ɝɌɐɖɌɡ, 

ɗɱɖɟɎɌɗɨəɔɡ 

ɓɌɖɗɌɐɌɡ, 

ɚɜɌəɒɑɜɑɫɡ 

ȭɗɚɖɔ 

ɛɟɝɞɚɞɱɗɱ 

60-90  

°2 

94-194  

°2 

194  

°2 

ȳɌɛɚɎəɑəəɫ 

ɝɎɱɞɗɚɎɔɡ ɛɜɚɜɱɓɱɎ, 

ɚɍɗɌɐəɌəəɫ 

ɝɎɱɞɗɚɛɜɚɓɚɜɔɡ 

ɚɏɚɜɚɐɒɑəɨ, ɫɖɱ 

ɘɌɪɞɨ ɛɱɐɎɔɥɑəɟ 

Ɏɚɏəɑɝɞɱɕɖɱɝɞɨ   

ȽɖɗɚɛɌɖɑɞɔ 

ȽɖɗɌ 

2-5 

300 -

1400  

800 -

2200  

ȳɌɛɚɎəɑəəɫ 

Ɏɱɖɚəəɔɡ ɛɜɚɜɱɓɱɎ 

ɒɔɞɗɚɎɔɡ ɞɌ 

ɏɜɚɘɌɐɝɨɖɔɡ 

ɍɟɐɔəɖɱɎ 
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ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ 

 

1. ɋɖɱ ɝɔɜɚɎɔəəɱ ɘɌɞɑɜɱɌɗɔ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɐɗɫ 

ɎɔɏɚɞɚɎɗɑəəɫ ɝɖɗɫəɔɡ ɎɔɜɚɍɱɎ? 

2. ɋɖɌ ɓɌɏɌɗɨəɌ ɞɑɡəɚɗɚɏɱɫ ɎɔɜɚɍəɔɢɞɎɌ ɝɖɗɌ? 

3. ɋɖɟ ɠɟəɖɢɱɪ Ɏɔɖɚəɟɯ ɟ ɎɔɏɚɞɚɎɗɑəəɱ ɝɖɗɫəɔɡ 

ɎɔɜɚɍɱɎ ɚɖɝɔɐ ɖɌɗɱɪ? 

4. ɋɖɱ Ɏɔ ɓəɌɯɞɑ ɛɑɣɱ ɐɗɫ ɎɌɜɱəəɫ ɝɖɗɌ? 

5. Ʌɚ ɫɎɗɫɪɞɨ ɝɚɍɚɪ ɛɑɣɱ ɎɱɐɛɌɗɟ? 

6. ɋɖ ɱ ɐɗɫ ɣɚɏɚ ɛɜɌɢɪɪɞɨ ɏɌɜɞɱɎəɱ ɛɑɣɱ? 

 



 35  

 
ȼȺȳȰȣȷ  5  

&  
 

 

ȸȣȹȱȼȬȷɈȹȣ ȮõɋȲȿɃȣ ȼȱɃȺȮȴȹȴ  
 

 

ȸɱəɑɜɌɗɨəɱ Ɏõɫɒɟɣɱ ɜɑɣɚɎɔəɔ ð ɢɑ ɤɞɟɣəɱ ɛɚɜɚɤɖɚɎɱ 

ɘɌɞɑɜɱɌɗɔ, ɫɖɱ, ɎɓɌɯɘɚɐɱɪɣɔ ɓ Ɏɚɐɚɪ, ɛɑɜɑɡɚɐɫɞɨ ɟ 

ɞɎɑɜɐɔɕ ɝɞɌə. ȳ ɘɱəɑɜɌɗɨəɔɘɔ Ɏõɫɒɟɣɔɘɔ ɜɑɣɚɎɔəɌɘɔ 

ɛɚɎõɫɓɌəɚ ɝɞɎɚɜɑəəɫ Ɏɑɗɔɖɚɲ ɖɱɗɨɖɚɝɞɱ ɍɟɐɱɎɑɗɨəɔɡ 

ɜɚɓɣɔəɱɎ ɱ ɍɑɞɚəɱɎ. ȸɱəɑɜɌɗɨəɱ Ɏõɫɒɟɣɱ ɜɑɣɚɎɔəɔ 

ɛɚɐɱɗɫɪɞɨɝɫ əɌ ɛɚɎɱɞɜɫəɱ ɱ ɏɱɐɜɌɎɗɱɣəɱ. 

Ȱɗɫ ɍɱɗɨɤ ɎɱɐɛɚɎɱɐɌɗɨəɔɡ ɍɟɐɱɎɑɗɨ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ 

ɏɱɐɜɌɎɗɱɣəɱ Ɏõɫɒɟɣɱ ɜɑɣɚɎɔəɔ, ɫɖɱ ɛɱɝɗɫ ɞɎɑɜɐɱəəɫ ɘɚɒɟɞɨ 

ɛɜɌɢɪɎɌɞɔ ɱ Ɏ ɝɟɡɔɡ, ɱ ɟ Ɏɚɗɚɏɔɡ ɟɘɚɎɌɡ.  

 

5.1.  ȻɚɎɱɞɜɫəɑ ɎɌɛəɚ 

 

ȳɚɝɑɜɑɐɔɘɚ ɝɎɚɪ ɟɎɌɏɟ əɌ ɎɔɎɣɑəəɱ ɛɚɎɱɞɜɫəɚɏɚ 

ɎɌɛəɌ, ɫɖɑ ɘɌɯ ɠɚɜɘɟɗɟ ȽɌȺ, ɛɜɚɝɞɟ ɞɑɡəɚɗɚɏɱɪ 

ɎɔɏɚɞɚɎɗɑəəɫ ɱ ɤɔɜɚɖɔɕ ɐɱɌɛɌɓɚə ɎɔɖɚɜɔɝɞɌəəɫ (ɜɚɓɣɔəɔ, 

ɍɑɞɚəɔ, ɠɌɜɍɔ, ɤɞɟɣəɑ ɖɌɘɱəəɫ, ɍɗɚɖɔ). 

ȻɚɎɱɞɜɫəɑ ɎɌɛəɚ ð ɎõɫɒɟɣɌ ɜɑɣɚɎɔəɌ, ɫɖɟ ɚɞɜɔɘɟɪɞɨ 

ɚɛɌɗɑəəɫɘ ɖɌɜɍɚəɌɞəɔɡ ɛɚɜɱɐ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 1000 -

1200 Ƚ̄, ɫɖɱ ɘɌɪɞɨ ɟ ɝɎɚɯɘɟ ɝɖɗɌɐɱ əɑ ɍɱɗɨɤɑ əɱɒ 8%  

ɏɗɔəɫəɔɡ ɐɚɘɱɤɚɖ. 

ȻɚɎɱɞɜɫəɑ ɎɌɛəɚ ɛɚɐɱɗɫɯɞɨɝɫ ɓɌ Ɏɔɐɚɘ ɚɖɝɔɐɟ əɌ 

ɖɌɗɨɢɱɯɎɑ, ɘɌɏəɱɯɎɑ, ɐɚɗɚɘɱɞɚɎɑ, Ɍ ɓɌ ɓɚɎəɱɤəɱɘ Ɏɔɏɗɫɐɚɘ ð 

əɌ ɏɜɟɐɖɚɎɑ ɱ ɛɚɜɚɤɖɚɎɑ. 

 

5.1. 1.  ȮɔɓəɌɣɑəəɫ ɌɖɞɔɎəɔɡ CaO + MgO  ɟ ɎɌɛəɱ 

 

Ȯɘɱɝɞ ɟ ɎɌɛəɱ ɌɖɞɔɎəɔɡ CaO + MgO (ɓɌ əɌɫɎəɚɝɞɱ 

ɚɖɝɔɐɟ ɘɌɏəɱɪ ɐɚ 5%) ɎɔɓəɌɣɌɪɞɨ ɞɔɞɜɟɎɌəəɫɘ əɌɎɌɒɖɔ 

ɎɌɛəɌ ɝɚɗɫəɚɪ ɖɔɝɗɚɞɚɪ ɐɚɞɔ, ɐɚɖɔ Ɏɝɱ ɌɖɞɔɎəɱ ɣɌɝɞɔəɖɔ 

CaO + MgO əɑ ɍɟɐɟɞɨ əɑɕɞɜɌɗɱɓɚɎɌəɱ ɖɔɝɗɚɞɚɪ. 

ȹɑɏɌɤɑəɑ ɏɜɟɐɖɚɎɑ ɎɌɛəɚ Ɏ ɖɱɗɨɖɚɝɞɱ 4-5 ɏ 

ɜɚɓɞɔɜɌɪɞɨ ɟɛɜɚɐɚɎɒ 5 ɡɎ ɟ ɠɌɜɠɚɜɚɎɱɕ ɝɞɟɛɢɱ. 
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ȼɚɓɞɑɜɞɑ ɎɌɛəɚ Ɏ ɖɱɗɨɖɚɝɞɱ 1 ɏ ɖɗɌɐɟɞɨ ɐɚ ɖɚəɱɣəɚɲ 

ɖɚɗɍɔ ɘɱɝɞɖɱɝɞɪ 250 ɘɗ, ɓɌɗɔɎɌɪɞɨ 150 ɘɗ ɐɔɝɞɔɗɨɚɎɌəɚɲ 

Ɏɚɐɔ, ɐɚɐɌɪɞɨ 3-5 ɝɖɗɫəɔɡ ɖɟɗɨɚɖ, ɓɌɖɜɔɎɌɪɞɨ ɝɖɗɫəɚɪ 

ɗɱɕɖɚɪ ɱ əɌɏɜɱɎɌɪɞɨ ɖɚɗɍɟ ɎɛɜɚɐɚɎɒ 5-7 ɡɎ, əɑ ɐɚɎɚɐɫɣɔ 

ɐɚ ɖɔɛɱəəɫ. Ȼɚɞɱɘ ɖɚɗɍɟ ɚɡɚɗɚɐɒɟɪɞɨ ɐɚ ɞɑɘɛɑɜɌɞɟɜɔ 

20·30 Ƚ̄.  

Ȼɱɝɗɫ ɚɝɞɔɏɌəəɫ ɝɞɱəɖɔ ɖɚɗɍɔ ɞɌ ɝɖɗɫəɟ ɗɱɕɖɟ 

ɓɘɔɎɌɪɞɨ ɖɔɛõɫɣɑəɚɪ ɐɔɝɞɔɗɨɚɎɌəɚɪ Ɏɚɐɚɪ, ɐɚɐɌɪɞɨ 2-3 

ɖɜɌɛɗɱ 1%-ɏɚ ɝɛɔɜɞɚɎɚɏɚ ɜɚɓɣɔəɟ ɠɑəɚɗɠɞɌɗɑɲəɟ ɱ 

ɞɔɞɜɟɪɞɨ ɜɚɓɣɔəɚɘ ɝɚɗɫəɚɲ ɖɔɝɗɚɞɔ ɐɚ ɛɚɎəɚɏɚ 

ɓəɑɍɌɜɎɗɑəəɫ Ɏɘɱɝɞɟ ɖɚɗɍɔ. 

ȾɔɞɜɟɎɌəəɫ ɎɎɌɒɌɯɞɨɝɫ ɓɌɎɑɜɤɑəɔɘ, ɫɖɥɚ ɣɑɜɑɓ 5 ɡɎ 

əɑ ɓɘɱəɔɞɨɝɫ ɖɚɗɱɜ Ɏɘɱɝɞɟ ɖɚɗɍɔ. 

ȾɜɑɍɌ ɛɌɘõɫɞɌɞɔ, ɥɚ ɐɚɐɌɎɌɞɔ ɖɔɝɗɚɞɟ ɐɚ ɎɌɛəɫəɚɏɚ 

ɜɚɓɣɔəɟ əɑɚɍɡɱɐəɚ ɛɚɎɱɗɨəɚ, ɛɚ ɖɜɌɛɗɫɡ. ȶɱɗɨɖɱɝɞɨ 

ɌɖɞɔɎəɔɡ CaO + MgO, % , ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

100Ö=
m

VT
A CaO

,                         ( 5.1) 

 

ɐɑ V ð ɚɍõɯɘ ɜɚɓɣɔəɟ 1 ə. ɝɚɗɫəɚɲ ɖɔɝɗɚɞɔ, ɫɖɌ ɛɱɤɗɌ 

əɌ ɞɔɞɜɟɎɌəəɫ, ɘɗ; 

ȾCaO ð ɞɔɞɜ 1 ə. ɜɚɓɣɔəɟ ɝɚɗɫəɚɲ ɖɔɝɗɚɞɔ, ɏ ɓɌ ɘɌɝɚɪ 

CaO; 

m ð  ɘɌɝɌ əɌɎɌɒɖɔ ɎɌɛəɌ, ɏ. 

ȼɑɓɟɗɨɞɌɞɔ ɎɔɓəɌɣɑəɨ ɝɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɐɚ ɒɟɜəɌɗɟ 

ɗɌɍɚɜɌɞɚɜəɔɡ ɜɚɍɱɞ. 

 

5. 1.2. ȮɔɓəɌɣɑəəɫ ɤɎɔɐɖɚɝɞɱ ɏɌɤɑəəɫ ɎɌɛəɌ 

 

ȮɌɛəɚ ɏɌɝɔɞɨɝɫ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

qOHCaOHCaO +=+ 22 )( ,                (5.2) 

 

ɐɑ q ð ɖɱɗɨɖɱɝɞɨ Ɏɔɐɱɗɑəɚɏɚ ɞɑɛɗɌ. 

ȮɌɛəɚ ɍɟɎɌɯ ɤɎɔɐɖɚɏɚ, ɝɑɜɑɐəɨɚɏɚ ɞɌ ɛɚɎɱɗɨəɚɏɚ 

ɏɌɤɑəəɫ. 
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Ȼɱɝɗɫ ɓɌɖɱəɣɑəəɫ ɜɑɌɖɢɱɲ ɞɑɛɗɚ ɛɑɜɑɝɞɌɯ Ɏɔɐɱɗɫɞɔɝɫ ɱ 

ɞɑɘɛɑɜɌɞɟɜɌ ɝɛɌɐɌɯ. Ⱦɚɕ ɘɚɘɑəɞ, ɖɚɗɔ ɞɑɘɛɑɜɌɞɟɜɌ 

ɛɚɣɔəɌɯ ɝɛɌɐɌɞɔ, ɯ ɚɓəɌɖɚɪ ɓɌɎɑɜɤɑəəɫ ɛɜɚɢɑɝɟ ɏɌɤɑəəɫ 

ɎɌɛəɌ. 

ȻɜɔɗɌɐ (ɜɔɝ. 5.1) ɐɗɫ ɎɔɓəɌɣɑəəɫ ɤɎɔɐɖɚɝɞɱ ɏɌɤɑəəɫ 

ɎɌɛəɌ ɝɖɗɌɐɌɯɞɨɝɫ ɓ ɞɑɜɘɚɝəɚɲ ɖɚɗɍɔ 1, ɞɑɜɘɚɘɑɞɜɌ ɓɱ 

ɤɖɌɗɚɪ əɌ 150Ƚ̄ 2 ɱ ɖɚɜɖɌ 3. 

 

 
ȼɔɝ. 5.1. ȻɜɔɗɌɐ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɤɎɔɐɖɚɝɞɱ ɏɌɤɑəəɫ 

ɎɌɛəɌ 

 

10 ɏ ɜɚɓɐɜɱɍəɑəɚɏɚ ɎɌɛəɌ, ɫɖɑ ɛɜɚɡɚɐɔɞɨ ɣɑɜɑɓ ɝɔɞɚ 

ʈ05, ɓɌɝɔɛɌɪɞɨ ɟ Ɏəɟɞɜɱɤəɪ ɣɌɝɞɔəɟ ɞɑɜɘɚɝəɚɲ ɖɚɗɍɔ ɱ 

ɓɌɗɔɎɌɪɞɨ 20 ɘɗ Ɏɚɐɔ, ɫɖɌ ɘɌɯ ɞɑɘɛɑɜɌɞɟɜɟ 20Ƚ̄. 

ȶɚɗɍɟ ɥɱɗɨəɚ ɓɌɖɜɔɎɌɪɞɨ ɖɚɜɖɚɘ, Ɏ ɫɖɔɕ ɎɘɚəɞɚɎɌəɚ 

ɞɑɜɘɚɘɑɞɜ. Ƚɗɱɐɖɟɪɞɨ ɓɌ ɞɔɘ, ɥɚɍ ɜɞɟɞəɌ ɖɟɗɨɖɌ 

ɞɑɜɘɚɘɑɞɜɌ ɍɟɗɌ ɓɌəɟɜɑəɌ Ɏ ɜɑɌɏɟɪɣɟ ɝɟɘɱɤ 4 (ɐɔɎ. ɜɔɝ. 

5.1) . 
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ȳ ɘɚɘɑəɞɟ ɐɚɗɔɎɌəəɫ Ɏɚɐɔ ɣɑɜɑɓ ɖɚɒəɱ 30 ɝ ɟ 

ɗɌɍɚɜɌɞɚɜəɚɘɟ ɒɟɜəɌɗɱ ɓɌɓəɌɣɌɪɞɨ ɞɑɘɛɑɜɌɞɟɜɟ 

ɜɑɌɏɟɪɣɚɲ ɝɟɘɱɤɱ. 

Ƚɛɚɝɞɑɜɑɒɑəəɫ ɛɜɚɎɚɐɫɞɨ ɐɚ ɐɚɝɫɏəɑəəɫ 

ɘɌɖɝɔɘɌɗɨəɚɲ ɞɑɘɛɑɜɌɞɟɜɔ ɱ ɐɚ ɛɚɣɌɞɖɟ ɛɌɐɱəəɫ ɲɲ. 

ȳɌ ɤɎɔɐɖɱɝɞɨ ɛɚɏɌɤɑəəɫ ɎɌɛəɌ ɛɜɔɕɘɌɪɞɨ ɣɌɝ Ɏɱɐ 

ɘɚɘɑəɞɟ ɐɚɐɌɎɌəəɫ Ɏɚɐɔ ɐɚ ɛɚɣɌɞɖɟ ɓəɔɒɑəəɫ 

ɘɌɖɝɔɘɌɗɨəɚɲ ɞɑɘɛɑɜɌɞɟɜɔ. 

 

5. 1.3. ȮɔɓəɌɣɑəəɫ əɑɛɚɏɌɤɑəɔɡ ɓɑɜɑə ɟ ɎɌɛəɱ 

 

ȿ ɛɜɚɢɑɝɱ ɏɌɤɑəəɫ ɎɌɛəɌ ɘɚɒɑ ɞɜɌɛɔɞɔɝɫ, ɥɚ ɐɑɫɖɌ 

ɣɌɝɞɔəɌ ɕɚɏɚ əɑ ɏɌɝɔɞɨɝɫ ɣɔ ɏɌɝɔɞɨɝɫ əɌɝɞɱɗɨɖɔ ɛɚɎɱɗɨəɚ, 

ɥɚ ɛɜɚɢɑɝ ɏɌɤɑəəɫ ɓɌɖɱəɣɟɯɞɨɝɫ Ɏɒɑ Ɏ ɍɟɐɱɎɑɗɨəɚɘɟ 

ɜɚɓɣɔəɱ ɣɔ əɌɎɱɞɨ ɟ ɖɗɌɐɢɱ, ɥɚ ɛɜɔɓɎɚɐɔɞɨ ɐɚ ɛɚɫɎɔ 

ɞɜɱɥɔə. 

ɂɑ ɐɚɝɔɞɨ əɑɍɑɓɛɑɣəɚ, ɱ ɞɚɘɟ ɯ ɛɚɞɜɑɍɌ ɓɌɓɐɌɗɑɏɱɐɨ 

ɎɔɓəɌɣɔɞɔ əɌɫɎəɱɝɞɨ əɑɛɚɏɌɤɑəɔɡ ɓɑɜɑə ɟ ɎɌɛəɱ. 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ 10-ɗɱɞɜɚɎɟ ɘɑɞɌɗɑɎɟ 

ɛɚɝɟɐɔəɟ ɢɔɗɱəɐɜɔɣəɚɲ ɠɚɜɘɔ, Ɏ ɫɖɟ əɌɗɔɎɌɪɞɨ 3-4 ɗ 

Ɏɚɐɔ ɓ ɞɑɘɛɑɜɌɞɟɜɚɪ 80-90 Ƚ̄ ɱ ɓɌɝɔɛɌɪɞɨ 1 ɖɏ ɎɌɛəɌ. 

ȺɞɜɔɘɌəɟ ɝɟɘɱɤ ɜɑɞɑɗɨəɚ ɛɑɜɑɘɱɤɟɪɞɨ ɐɚ ɛɜɔɛɔəɑəəɫ 

ɱəɞɑəɝɔɎəɚɏɚ Ɏɔɐɱɗɑəəɫ ɛɌɜɔ. 

Ȼɚɝɟɐɔəɟ əɌɖɜɔɎɌɪɞɨ ɖɜɔɤɖɚɪ əɌ ɐɎɱ ɏɚɐɔəɔ. Ȼɚɞɱɘ 

ɐɚɐɌɪɞɨ ɡɚɗɚɐəɚɲ Ɏɚɐɔ ɐɚ ɚɞɜɔɘɌəəɫ ɎɌɛəɫɖɚɎɚɏɚ ɘɚɗɚɖɌ 

ɱ ɛɜɚɘɔɎɌɪɞɨ əɌ ɝɔɞɱ ʈ063 ɝɗɌɍɖɔɘ ɍɑɓɛɑɜɑɜɎəɔɘ 

ɝɞɜɟɘɑəɑɘ, ɛɜɔ ɢɨɚɘɟ ɜɚɓɞɔɜɌɪɣɔ ɘõɫɖɱ ɤɘɌɞɚɣɖɔ 

ɝɖɗɫəɚɪ ɛɌɗɔɣɖɚɪ ɓ ɏɟɘɚɎɔɘ əɌɖɚəɑɣəɔɖɚɘ. ȳɌɗɔɤɚɖ əɌ 

ɝɔɞɱ Ɏɔɝɟɤɟɪɞɨ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 140-150 Ƚ̄ ɐɚ ɛɚɝɞɱɕəɚɲ 

ɎɌɏɔ. 

Ȯɘɱɝɞ əɑɛɚɏɌɤɑəɔɡ ɓɑɜɑə ɎɔɜɌɡɚɎɟɪɞɨ ɟ ɎɱɐɝɚɞɖɌɡ ɓɌ 

ɠɚɜɘɟɗɚɪ: 

 

1000

100Ö
=

m
ʅɿ ,                           ( 5.3) 

 

ɐɑ m ð ɓɌɗɔɤɚɖ əɌ ɝɔɞɱ ɛɱɝɗɫ ɝɟɤɱəəɫ, ɏ. 
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ȺɞɜɔɘɌəɱ ɜɑɓɟɗɨɞɌɞɔ ɝɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɟ 

ɗɌɍɚɜɌɞɚɜəɔɕ ɒɟɜəɌɗ. 

    

 

 

5. 1.4. ȮɔɓəɌɣɑəəɫ ɘõɫɖɚɝɞɱ ɛɚɘɑɗɟ ɎɌɛəɌ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɘõɫɖɚɝɞɱ ɛɚɘɑɗɟ ɎɌɛəɌ ɓɎɌɒɟɪɞɨ 50 ɏ 

Ɏɔɝɟɤɑəɚɏɚ ɛɚɜɚɤɖɚɎɚɏɚ ɎɌɛəɌ, ɫɖɑ ɛɜɚɛɟɝɖɌɪɞɨ ɣɑɜɑɓ 

ɝɔɞɚ ʈ008. ȻɜɚɝɱɪɎɌəəɫ ɎɎɌɒɌɯɞɨɝɫ ɓɌɎɑɜɤɑəɔɘ, ɖɚɗɔ 

ɎɛɜɚɐɚɎɒ 1 ɡɎ ɖɜɱɓɨ ɝɔɞɚ ɛɜɚɡɚɐɔɞɨ əɑ ɍɱɗɨɤɑ əɱɒ 0,1 ɏ 

ɎɌɛəɌ. ȳɌɗɔɤɚɖ əɌ ɝɔɞɱ ɘəɚɒɌɞɨ əɌ 2, ɥɚ ɎɱɐɛɚɎɱɐɌɯ 

Ɏɘɱɝɞɟ ɓɑɜɑə ɐɌəɚɲ ɖɜɟɛəɚɝɞɱ ɟ ɎɱɐɝɚɞɖɌɡ. 

ȿɝɱ ɚɞɜɔɘɌəɱ ɐɌəɱ ɗɌɍɚɜɌɞɚɜəɔɡ ɐɚɝɗɱɐɒɑəɨ ɞɜɑɍɌ 

ɛɚɜɱɎəɫɞɔ ɱɓ ɓɌɏɌɗɨəɚɪ ɞɌɍɗɔɢɑɪ, ɐɑ ɎɖɌɓɌəɱ ɞɑɡəɱɣəɱ 

Ɏɔɘɚɏɔ ɐɚ ɛɚɎɱɞɜɫəɚɏɚ ɎɌɛəɌ (ɞɌɍɗ. 5.1).   

ȾɌɍɗɔɢɫ 5.1 

Ⱦɑɡəɱɣəɱ Ɏɔɘɚɏɔ ɐɚ ɛɚɎɱɞɜɫəɚɏɚ ɎɌɛəɌ 

ȻɚɖɌɓəɔɖ Ƚɚɜɞ 

ȣ ȣȣ ȣȣȣ 

1. ȶɱɗɨɖɱɝɞɨ ɌɖɞɔɎəɔɡ CaO + MgO 

ɟ ɛɑɜɑɜɌɡɟəɖɟ əɌ ɝɟɡɟ ɜɑɣɚɎɔəɟ, 

% , əɑ ɘɑəɤɑ 90 80  70  

2. ɄɎɔɐɖɱɝɞɨ ɏɌɤɑəəɫ ɎɌɛəɌ, ɡɎ: 

ɤɎɔɐɖɑ ɏɌɤɑəəɫ, ɘɑəɤɑ: 8 8 8 

ɝɑɜɑɐəɯ ɏɌɤɑəəɫ, əɑ ɍɱɗɨɤɑ: 25 25  25  

ɛɚɎɱɗɨəɑ ɏɌɤɑəəɫ, ɛɚəɌɐ: 25  25  25  

3. ȶɱɗɨɖɱɝɞɨ əɑɛɚɏɌɤɑəɔɡ ɓɑɜɑə ɟ 

əɑɛɚɏɌɤɑəɚɘɟ ɏɜɟɐɖɚɎɚɘɟ ɎɌɛəɱ, 

% , əɑ ɍɱɗɨɤɑ: 7 11  14  

ȸõɫɖɱɝɞɨ ɛɚɘɑɗɟ ð ɓɌɗɔɤɚɖ 

ɣɌɝɞɔəɚɖ, əɌ ɝɔɞɱ ʈ008, % , əɑ 

ɍɱɗɨɤɑ: 10 10  10  

 

5.2.  ȯɱɛɝ ɍɟɐɱɎɑɗɨəɔɕ 

 

ȯɱɛɝ ɍɟɐɱɎɑɗɨəɔɕ CaSO4Ö1/2 ÖH2O ɚɞɜɔɘɟɪɞɨ ɓ 

ɛɜɔɜɚɐəɚɏɚ ɏɱɛɝɟ CaSO4Ö2H2O ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 140-180 Ƚ̄. 
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Ȼɱɐ ɣɌɝ ɎɔɜɚɍəɔɢɞɎɌ ɍɟɐɱɎɑɗɨəɚɏɚ ɏɱɛɝɟ ɱəɖɚɗɔ ɎɎɚɐɫɞɨ 

ɐɚɘɱɤɖɔ ɓ ɘɑɞɚɪ ɜɑɏɟɗɪɎɌəəɫ ɝɞɜɚɖɱɎ ɞɟɒɌɎɱəəɫ ɞɌ 

ɛɚɗɱɛɤɑəəɫ ɕɚɏɚ ɎɗɌɝɞɔɎɚɝɞɑɕ. 

ɂɑɕ Ɏɔɐ ɍɟɐɱɎɑɗɨəɚɏɚ ɘɌɞɑɜɱɌɗɟ ɎɔɖɚɜɔɝɞɚɎɟɯɞɨɝɫ ɐɗɫ 

ɎɔɏɚɞɚɎɗɑəəɫ ɍɟɐɱɎɑɗɨəɔɡ ɐɑɞɌɗɑɕ ɱ ɎɔɖɚəɌəəɫ 

ɤɞɟɖɌɞɟɜəɔɡ ɜɚɍɱɞ. 

ȾɜɑɍɌ ɛɌɘõɫɞɌɞɔ, ɥɚ ɏɱɛɝ ɍɟɐɱɎɑɗɨəɔɕ əɌɗɑɒɔɞɨ ɐɚ 

ɛɚɎɱɞɜɫəɔɡ Ɏõɫɒɟɣɔɡ ɜɑɣɚɎɔə ɱ ɛɚɎɔəɑə ɎɔɖɚɜɔɝɞɚɎɟɎɌ-

ɞɔɝɫ ɞɱɗɨɖɔ ɐɗɫ Ɏəɟɞɜɱɤəɱɡ ɜɚɍɱɞ. 

 

5. 2.1.  ȮɔɓəɌɣɑəəɫ ɘõɫɖɚɝɞɱ ɛɚɘɑɗɟ ɏɱɛɝɟ 

 

 ȹɌɎɌɒɖɟ ɏɱɛɝɟ Ɏ ɖɱɗɨɖɚɝɞɱ 50 ɏ, ɛɚɛɑɜɑɐəɨɚ 

Ɏɔɝɟɤɑəɚɏɚ Ɏ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ ɎɛɜɚɐɚɎɒ ɚɐəɱɯɲ ɏɚɐɔəɔ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 50-55 Ƚ̄, ɎɔɝɔɛɌɪɞɨ əɌ ɝɔɞɚ ɱɓ ɝɱɞɖɚɪ ʈ02. 

ɃɌɝ ɛɜɚɝɱɪɎɌəəɫ ɝɞɌəɚɎɔɞɨ 5-7 ɡɎ. 

ȯɱɛɝ, ɫɖɔɕ ɛɜɚɕɤɚɎ ɣɑɜɑɓ ɝɔɞɚ, ɓɍɔɜɌɪɞɨ əɌ ɛɱɐɐɚəɱ. 

Ȼɱɝɗɫ ɛɜɚɝɱɪɎɌəəɫ ɓɌɗɔɤɚɖ ɏɱɛɝɟ ɓɎɌɒɟɪɞɨ ɱ ɘõɫɖɱɝɞɨ 

ɛɚɛɑɗɟ ɎɔɓəɌɣɌɪɞɨ ɓ ɞɚɣəɱɝɞɪ ɐɚ 0,1% ɫɖ ɓɌɗɔɤɚɖ əɌ ɝɔɞɱ 

ʈ02 ɟ ɎɱɐɝɚɞɖɌɡ ɐɚ ɛɑɜɎɔəəɚɲ ɘɌɝɔ ɛɜɚɝɱɫəɚɲ ɛɜɚɍɔ. 

ȳɌɗɑɒəɚ Ɏɱɐ ɘõɫɖɚɝɞɱ ɛɚɘɑɗɟ ɍɟɐɱɎɑɗɨəɔɕ ɏɱɛɝ 

ɛɚɐɱɗɫɪɞɨ əɌ ɞɜɔ ɏɜɟɛɔ: 1 ð ɏɜɟɍɚɏɚ ɛɚɘɑɗɟ ð ɓɌɗɔɤɚɖ əɌ 

ɝɔɞɱ əɑ ɍɱɗɨɤɑ əɱɒ 23%; ɝɑɜɑɐəɨɚɏɚ ɛɚɘɑɗɟ ð ɓɌɗɔɤɚɖ əɌ 

ɝɔɞɱ ɛɚəɌɐ 14% ; 3 ð ɘõɫɖɚɏɚ ɛɚɘɑɗɟ ð ɓɌɗɔɤɚɖ əɌ ɝɔɞɱ əɑ 

ɍɱɗɨɤɑ əɱɒ 2% .  

 

5. 2.2 . ȮɔɓəɌɣɑəəɫ əɚɜɘɌɗɨəɚɲ ɏɟɝɞɔəɔ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ 

 

ȹɚɜɘɌɗɨəɌ ɏɟɝɞɔəɌ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ ɯ ɎɱɐɝɚɞɖɚɎɔɕ 

Ɏɘɱɝɞ Ɏɚɐɔ əɌ 100 ɏ ɏɱɛɝɟ, ɖɚɗɔ ɏɜɟɐɖɌ əɌ ɛɜɔɗɌɐɱ ȽɟɞɌɜɐɌ 

ɜɚɓɛɗɔɎɌɯɞɨɝɫ əɌ 12 ɝɘ. ɂɱ ɐɌəɱ ɛɚɞɜɱɍəɱ, ɥɚɍ ɐɌɗɱ 

ɎɔɓəɌɣɔɞɔ ɘɑɒɟ ɘɱɢəɚɝɞɱ ɏɱɛɝɚɎɚɏɚ ɖɌɘɑəɪ əɌ ɝɞɔɝɖ ɞɌ 

ɓɏɔə. 

Ȯɱɝɖɚɓɔɘɑɞɜ ȽɟɞɌɜɐɌ (ɜɔɝ. 5.2) ɝɖɗɌɐɌɯɞɨɝɫ ɓ 

ɗɌɞɟəəɚɏɚ ɢɔɗɱəɐɜɌ ɐɱɌɘɑɞɜɚɘ 5 ɝɘ ɱ Ɏɔɝɚɞɚɪ 10 ɝɘ ɱ 

ɝɖɗɫəɚɏɚ ɐɔɝɖɌ ɐɱɌɘɑɞɜɚɘ 20 ɝɘ, əɌ ɫɖɔɕ əɌəɑɝɑəɱ 

ɖɚəɢɑəɞɜɔɣəɱ ɖɚɗɌ ɐɱɌɘɑɞɜɚɘ 6-20 ɝɘ. 
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ȼɔɝ. 5.2. Ȯɱɝɖɚɓɔɘɑɞɜ ȽɟɞɌɜɐɌ:  

Ɍ) ɟ ɓɱɍɜɌəɚɘɟ Ɏɔɏɗɫɐɱ; ɍ) ɜɚɓɞɱɖɌəəɫ ɘɗɔəɢɫ ɱɓ 

ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ; 1 ð ɗɌɞɟəəɔɕ ɢɔɗɱəɐɜ; 2 ð ɝɖɗɫəɌ ɛɗɌɝɞɔəɌ 

ɓ ɖɚəɢɑəɞɜɔɣəɔɘɔ ɖɚɗɌɘɔ; 3 ð ɘɗɔəɑɢɨ ɱɓ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ 

əɚɜɘɌɗɨəɚɲ ɏɟɝɞɔəɔ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɓɎɌɒɟɪɞɨ 300 ɏ ɏɱɛɝɟ, ɎɔɝɔɛɌɪɞɨ 

ɕɚɏɚ Ɏ ɛɚɝɟɐɔəɟ, ɐɑ ɯ ɎɱɐɘɱɜɫəɌ ɖɱɗɨɖɱɝɞɨ Ɏɚɐɔ ð           

150-220 ɘɗ. Ƚɟɘɱɤ ɛɑɜɑɘɱɤɟɪɞɨ ɟɛɜɚɐɚɎɒ 30 ɝ. 

Ƚɑɖɟəɐɚɘɱɜɚɘ ɓɌɓəɌɣɌɪɞɨ ɣɌɝ ɛɚɣɌɞɖɟ ɐɚɐɌɎɌəəɫ ɏɱɛɝɟ ɐɚ 

Ɏɚɐɔ. ɂɔɗɱəɐɜ, ɎɝɞɌəɚɎɗɑəɔɕ ɛɚ ɢɑəɞɜɟ ɝɖɗɌ, ɓɌɛɚɎəɪɪɞɨ 

ɏɱɛɝɚɎɔɘ ɞɱɝɞɚɘ, ɓɌɗɔɤɖɔ ɫɖɚɏɚ ɓɜɱɓɌɪɞɨ ɗɱəɱɕɖɚɪ. Ƀɑɜɑɓ 

45 ɝ, ɜɌɡɟɪɣɔ Ɏɱɐ ɛɚɣɌɞɖɟ ɐɚɐɌɎɌəəɫ ɏɱɛɝɟ ɐɚ Ɏɚɐɔ, ɣɔ 

ɣɑɜɑɓ 15 ɝ ɛɱɝɗɫ ɓɌɖɱəɣɑəəɫ ɛɑɜɑɘɱɤɟɎɌəəɫ, ɢɔɗɱəɐɜ 

ɛɱɐəɱɘɌɪɞɨ ɎɑɜɞɔɖɌɗɨəɚ ɐɚɏɚɜɔ. ȯɱɛɝɚɎɑ ɞɱɝɞɚ 

ɜɚɓɛɗɔɎɌɯɞɨɝɫ ɛɚ ɝɖɗɱ (ɜɔɝ. 5.2,ɍ). 

ȰɱɌɘɑɞɜ ɘɗɔəɢɫ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɖɚəɢɑəɞɜɔɣəɔɘɔ 

ɖɚɗɌɘɔ. ȮɔɓəɌɣɑəəɫ əɚɜɘɌɗɨəɚɲ ɏɟɝɞɔəɔ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ 

ɛɚɎɞɚɜɪɪɞɨ ɐɚɞɔ, ɐɚɖɔ əɑ ɚɞɜɔɘɌɪɞɨ ɘɗɔəɑɢɨ ɐɱɌɘɑɞɜɚɘ 

ɍɗɔɓɨɖɚ 12 ɝɘ. 

 

5. 2.3 . ȮɔɓəɌɣɑəəɫ ɝɞɜɚɖɱɎ ɞɟɒɌɎɱəəɫ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɝɞɜɚɖɱɎ ɞɟɒɌɎɱəəɫ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɛɜɔɗɌɐ ȮɱɖɌ (ɜɔɝ. 5.3). 200 ɏ ɏɱɛɝɟ 

ɐɚɐɌɪɞɨ ɐɚ Ɏɚɐɔ Ɏ ɖɱɗɨɖɚɝɞɱ, ɛɚɞɜɱɍəɱɕ ɐɗɫ ɚɞɜɔɘɌəəɫ 

ɞɱɝɞɌ əɚɜɘɌɗɨəɚɲ ɏɟɝɞɔəɔ. 
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ȼɔɝ. 5.3. ȻɜɔɗɌɐ ȮɱɖɌ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɝɞɜɚɖɱɎ 

ɞɟɒɌɎɱəəɫ: Ɍ) Ɏɔɐ ɝɛɑɜɑɐɟ ɞɌ ɓɍɚɖɟ; ɍ) ɞɚɎɖɌɣɔɖ; Ɏ) ɝɞɌɗɑɎɌ 

ɏɚɗɖɌ 

 

ȿɛɜɚɐɚɎɒ 30 ɝ ɝɟɘɱɤ ɛɑɜɑɘɱɤɟɪɞɨ ɱ ɎɔɝɔɛɌɪɞɨ ɟ 

ɖɱɗɨɢɑ, ɓɘɌɥɑəɑ ɘɌɤɔəəɔɘ ɘɌɝɞɔɗɚɘ. ȶɱɗɨɢɑ ɎɝɞɌəɚɎɗɑəɑ 

əɌ ɝɖɗɱ, ɱ ɯ ɓɘɚɏɌ əɚɒɑɘ ɎɔɜɱɎəɫɞɔ ɛɚɎɑɜɡəɪ ɏɱɛɝɚɎɚɏɚ 

ɞɱɝɞɌ. 

ȶɱɗɨɢɑ ɎɝɞɌəɚɎɗɪɪɞɨ ɛɱɐ ɏɚɗɖɟ ɛɜɔɗɌɐɟ ɱ ɛɜɔɎɚɐɫɞɨ ɲɲ 

Ɏ ɝɞɌə ɐɚɞɔɖɟ ɓ ɛɚɎɑɜɡəɑɪ ɞɱɝɞɌ ɝɛɑɢɱɌɗɨəɔɘ ɝɞɚɛɚɜəɔɘ 

ɓəɌɜɫɐɐɫɘ.    

ȯɚɗɖɟ ɚɛɟɝɖɌɪɞɨ ɖɚɒəɱ 30 ɝ ɞɌɖ, ɥɚɍ ɖɚɒəɚɏɚ ɜɌɓɟ 

ɎɚəɌ ɓɌəɟɜɪɎɌɗɌɝɨ ɟ əɚɎɑ ɘɱɝɢɑ. 

Ȼɱɝɗɫ ɖɚɒəɚɏɚ ɓɌəɟɜɪɎɌəəɫ ɏɚɗɖɔ ɞɜɑɍɌ ɜɑɞɑɗɨəɚ 

ɚɍɞɔɜɌɞɔ. 

ȳɌɓəɌɣɌɪɞɨ ɐɎɌ ɘɚɘɑəɞɔ: ɛɑɜɤɔɕ ð ɏɚɗɖɌ ɛɚɣɔəɌɯ 

əɑɐɚɡɚɐɔɞɔ ɐɚ ɐəɔɥɌ; ɐɜɟɏɔɕ ð ɏɚɗɖɌ Ɏɡɚɐɔɞɨ ɟ ɞɱɝɞɚ əɑ 

ɍɱɗɨɤɑ əɱɒ əɌ 0,5 ɘɘ. 

ɃɌɝ Ɏɱɐ ɛɚɣɌɞɖɟ ɐɚɐɌɎɌəəɫ ɏɱɛɝɟ ɐɚ Ɏɚɐɔ ɐɚ ɘɚɘɑəɞɟ, 

ɖɚɗɔ ɏɚɗɖɌ əɑɐɚɡɚɐɔɞɨ ɐɚ ɐəɔɥɌ əɌ 0,5 ɘɘ, ɎɎɌɒɌɯɞɨɝɫ 

ɛɚɣɌɞɖɚɘ ɞɟɒɌɎɱəəɫ, Ɍ ɣɌɝ Ɏɱɐ ɐɚɐɌɎɌəəɫ ɏɱɛɝɟ ɐɚ Ɏɚɐɔ ɐɚ 

ɘɚɘɑəɞɟ, ɖɚɗɔ ɏɚɗɖɌ Ɏɡɚɐɔɞɨ ɐɚ ɞɱɝɞɌ əɑ ɍɱɗɨɤɑ əɱɒ əɌ   

0,5 ɘɘ, ð ɖɱəɢɑɘ ɞɟɒɌɎɱəəɫ. 
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Ƚɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɐɌəɱ ɛɜɚ ɞɑɜɘɱəɔ ɞɟɒɌɎɱəəɫ ɐɚ 

ɗɌɍɚɜɌɞɚɜəɚɏɚ ɒɟɜəɌɗɟ. 

ȳɌɗɑɒəɚ Ɏɱɐ ɞɑɜɘɱəɱɎ ɞɟɒɌɎɱəəɫ ɍɟɐɱɎɑɗɨəɔɕ ɏɱɛɝ 

ɛɚɐɱɗɫɯɞɨɝɫ əɌ ɏɜɟɛɔ: Ȭ ð ɤɎɔɐɖɚ ɞɎɑɜɐɱɪɣɔɕ (ɛɚɣɌɞɚɖ 

ɞɟɒɌɎɱəəɫ əɑ ɜɌəɱɤɑ 2 ɡɎ, ɖɱəɑɢɨ ð əɑ ɛɱɓəɱɤɑ 15 ɡɎ); ȭ ð 

əɚɜɘɌɗɨəɚ ɞɎɑɜɐɱɪɣɔɕ (ɛɚɣɌɞɚɖ ɞɟɒɌɎɱəəɫ əɑ ɜɌəɱɤɑ 6 

ɡɎ, ɖɱəɑɢɨ ð əɑ ɛɱɓəɱɤɑ   30 ɡɎ); Ȯ ð ɛɚɎɱɗɨəɚ ɞɎɑɜɐɱɪɣɔɕ 

(ɛɚɣɌɞɚɖ ɞɟɒɌɎɱəəɫ əɑ ɜɌəɱɤɑ 20 ɡɎ; ɖɱəɑɢɨ ɞɟɒɌɎɱəəɫ əɑ 

əɚɜɘɟɯɞɨɝɫ). 

 

5. 2.4 . ȮɔɓəɌɣɑəəɫ ɘɱɢəɚɝɞɱ ɏɱɛɝɚɎɚɏɚ ɖɌɘɑəɪ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɘɑɒɱ ɘɱɢəɚɝɞɱ ɏɱɛɝɚɎɚɏɚ ɖɌɘɑəɪ əɌ 

ɓɏɔə ɱ ɝɞɔɝɖ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɛɜɔɗɌɐ ȸȣȣ-100  (ɜɔɝ. 5.4). 

ȾɜɑɍɌ ɛɜɔɏɚɞɟɎɌɞɔ ɞɜɔ ɓɜɌɓɖɔ ɜɚɓɘɱɜɚɘ 40 ɡ 40 ɡ 160 ɘɘ. 

ȹɌɗɔɎɌɪɞɨ ɟ ɛɚɝɟɐɔəɟ Ɏɚɐɔ Ɏ ɖɱɗɨɖɚɝɞɱ, ɫɖɌ ɎɱɐɛɚɎɱɐɌɯ 

əɚɜɘɌɗɨəɱɕ ɏɟɝɞɔəɱ ɞɱɝɞɌ. ȰɚɐɌɪɞɨ ɐɚ Ɏɚɐɔ 1-1,5 ɖɏ ɞɱɝɞɌ ɱ 

ɛɑɜɑɘɱɤɟɪɞɨ ɝɟɘɱɤ ɟɛɜɚɐɚɎɒ 60 ɝ ɐɚ ɚɞɜɔɘɌəəɫ 

ɚɐəɚɜɱɐəɚɲ ɘɌɝɔ. 

 
ȼɔɝ. 5.4. ȰɚɝɗɱɐəɌ ɘɌɤɔəɌ ȸȣȣ-100  



 44  

ȺɞɜɔɘɌəɑ ɏɱɛɝɚɎɑ ɞɱɝɞɚ ɓɌɗɔɎɌɪɞɨ ɟ ɘɑɞɌɗɑɎɟ ɠɚɜɘɟ. 

Ȼɚɛɑɜɑɐəɨɚ Ɏəɟɞɜɱɤəɪ ɛɚɎɑɜɡəɪ ɠɚɜɘɔ ɗɑɏɖɚ ɓɘɌɥɟɪɞɨ 

ɘɱəɑɜɌɗɨəɔɘ ɘɌɝɗɚɘ. Ȼɱɝɗɫ ɓɌɛɚɎəɑəəɫ ɠɚɜɘɟ ɝɞɜɟɤɟɪɞɨ 

ɐɚ ɛõɫɞɔ ɜɌɓɱɎ ɓ ɘɑɞɚɪ ɎɔɐɌɗɑəəɫ ɛɚɎɱɞɜɫ. ȳɌɗɔɤɖɔ 

ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ ɓəɱɘɌɪɞɨ ɓ ɛɚɎɑɜɡəɱ ɘɑɞɌɗɑɎɚɲ ɠɚɜɘɔ. 

Ƀɑɜɑɓ 5-15 ɡɎ ɛɱɝɗɫ ɓɌɖɱəɣɑəəɫ ɞɟɒɌɎɱəəɫ ɓɜɌɓɖɔ 

ɎɔɕɘɌɪɞɨ ɓ ɠɚɜɘɔ, Ɍ ɣɑɜɑɓ ɐɎɱ ɏɚɐɔəɔ ɎɔɓəɌɣɌɪɞɨ ɘɑɒɟ 

ɘɱɢəɚɝɞɱ əɌ ɓɏɔə əɌ ɛɜɔɗɌɐɱ ȸȣȣ-100.  

ȸɱɢəɱɝɞɨ əɌ ɓɏɔə ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

    22

3

bh

pl
Rçã= ,                                (5.4) 

 

ɐɑ ɜ ð ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ; 

L ð ɎɱɐɐɌɗɨ ɘɱɒ ɚɛɚɜɌɘɔ (10 ɝɘ);       

b, h ð ɤɔɜɔəɌ ɞɌ ɎɔɝɚɞɌ ɓɜɌɓɖɌ; 

ȸɑɒɟ ɘɱɢəɚɝɞɱ ɛɜɔ ɓɏɔəɱ ɓɜɌɓɖɱɎ, ɎɔɏɚɞɚɎɗɑəɔɡ ɓ 

ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ, ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ 

ɐɎɚɡ əɌɕɍɱɗɨɤɔɡ ɜɑɓɟɗɨɞɌɞɱɎ ɎɔɛɜɚɍɟɎɌəɨ ɞɜɨɚɡ ɓɜɌɓɖɱɎ. 

ȳɜɟɕəɚɎɌəɱ ɤɱɝɞɨ ɛɚɗɚɎɔəɚɖ ɍɌɗɚɖ ɛɜɚɡɚɐɫɞɨ 

ɎɔɛɜɚɍɟɎɌəəɫ əɌ ɝɞɔɝɖ əɌ ɚɐəɚɞɚəəɚɘɟ ɏɱɐɜɌɎɗɱɣəɚɘɟ 

ɛɜɑɝɱ. 

Ȱɗɫ ɞɚɏɚ ɥɚɍ ɛɑɜɑɐɌɞɔ əɌɎɌəɞɌɒɑəəɫ əɌ ɛɚɗɚɎɔəɖɔ 

ɓɜɌɓɖɱɎ, ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɛɗɚɝɖɱ ɘɑɞɌɗɑɎɱ ɛɗɌɝɞɔəɔ 

ɜɚɓɘɱɜɚɘ 40 ɡ 625 ɘɘ (ɛɗɚɥɌ 25 ɝɘ2). ȶɚɒəɟ ɛɚɗɚɎɔəɖɟ 

ɓɜɌɓɖɌ ɓɌɖɗɌɐɌɪɞɨ ɘɱɒ ɐɎɚɘɌ ɘɑɞɌɗɑɎɔɘɔ ɛɗɌɝɞɔəɌɘɔ 

(ɜɔɝ. 5.5).  

ȹɌɎɌəɞɌɒɑəəɫ ɛɱɐ ɣɌɝ ɎɔɛɜɚɍɟɎɌəəɫ ɛɚɎɔəəɚ 

ɓɜɚɝɞɌɞɔ ɍɑɓɛɑɜɑɜɎəɚ ɐɚ ɜɟɕəɟɎɌəəɫ ɓɜɌɓɖɌ. ɃɌɝ Ɏɱɐ 

ɛɚɣɌɞɖɟ ɜɱɎəɚɘɱɜəɚɏɚ əɌɎɌəɞɌɒɑəəɫ ɓɜɌɓɖɌ ɐɚ ɕɚɏɚ 

ɜɟɕəɟɎɌəəɫ ɛɚɎɔəɑə ɍɟɞɔ Ɏ ɘɑɒɌɡ 5-30 ɝ, Ɍ ɝɑɜɑɐəɫ 

ɤɎɔɐɖɱɝɞɨ ɓɜɚɝɞɌəəɫ əɌɎɌəɞɌɒɑəəɫ ɛɱɐ ɣɌɝ ɎɔɛɜɚɍɟɎɌəəɫ  

ɐɚɜɱɎəɪɯ 1°1 ȹ/ɝ. 

ȸɑɒɌ ɘɱɢəɚɝɞɱ əɌ ɝɞɔɝɖ ɖɚɒəɚɏɚ ɓɜɌɓɖɌ ɯ ɣɌɝɞɖɌ Ɏɱɐ 

ɐɱɗɑəəɫ ɓəɌɣɑəəɫ ɜɟɕəɱɎəɚɏɚ əɌɎɌəɞɌɒɑəəɫ əɌ ɜɚɍɚɣɟ 

ɛɗɚɥɟ ɛɗɌɝɞɔəɔ, ɞɚɍɞɚ 25 ɝɘ2. 
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ȼɔɝ. 5.5. ȼɚɓɞɌɤɟɎɌəəɫ ɘɑɞɌɗɑɎɔɡ ɛɗɌɝɞɔəɚɖ ɛɱɐ ɣɌɝ 

ɎɔɛɜɚɍɟɎɌəəɫ ɛɚɗɚɎɔəɚɖ ɍɌɗɚɖ əɌ ɝɞɔɝɖ 

 

ȮɔɓəɌɣɌɪɞɨ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɓ ɣɚɞɔɜɨɚɡ ɓəɌɣɑəɨ 

ɎɔɛɜɚɍɟɎɌəɨ ɤɑɝɞɔ ɛɚɗɚɎɔəɚɖ ɍɌɗɚɖ (ɍɑɓ əɌɕɘɑəɤɚɏɚ ɱ 

əɌɕɍɱɗɨɤɚɏɚ ɜɑɓɟɗɨɞɌɞɱɎ).  

ȺɞɜɔɘɌəɱ ɜɑɓɟɗɨɞɌɞɔ ɓɌɛɔɝɟɪɞɨ ɟ ɗɌɍɚɜɌɞɚɜəɔɕ 

ɒɟɜəɌɗ, Ɍ ɓɌ ɞɌɍɗ. 5.2 ɜɚɍɗɫɞɨ ɎɔɝəɚɎɖɔ ɥɚɐɚ ɘɌɜɖɔ 

ɏɱɛɝɚɎɚɏɚ Ɏõɫɒɟɣɚɏɚ. 

ȾɌɍɗɔɢɫ 5.2 

ȸɌɜɖɔ ɏɱɛɝɚɎɚɏɚ Ɏõɫɒɟɣɚɏɚ  

ȸɌɜɖɌ Ɏõɫɒɟɣɚɏɚ 

ȸɑɒɌ ɘɱɢəɚɝɞɱ 

ɎɓɱɜɢɱɎ-ɍɌɗɚɣɚɖ ɟ 

Ɏɱɢɱ 2 ɏɚɐ, ȸȻɌ, 

əɑ ɘɑəɤɑ 

ȯ-2 2 1,2  

ȯ-3 3 1,8  

ȯ-4 4 2,0  

ȯ-5 5 2,5  

ȯ-6 6 3,0  

ȯ-7 7 3,5  

ȯ-10  10  4,5  

ȯ-13  13  5,5  

ȯ-16  16  6,0  

ȯ-19  19  6,5  

ȯ-22  22  7,0  

ȯ-25  25  8,0  
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5.3 . ȮɔɎɣɑəəɫ ɎɗɌɝɞɔɎɚɝɞɑɕ ɢɑɘɑəɞɟ 

 

ɂɑɘɑəɞɔ ɘɌɪɞɨ əɌɕɍɱɗɨɤ ɛɚɤɔɜɑəɑ ɎɔɖɚɜɔɝɞɌəəɫ 

ɝɑɜɑɐ ɘɱəɑɜɌɗɨəɔɡ Ɏõɫɒɟɣɔɡ ɜɑɣɚɎɔə. 

ȻɚɜɞɗɌəɐɢɑɘɑəɞ ð ɛɜɚɐɟɖɞ ɘõɫɖɚɏɚ ɛɚɘɑɗɟ ɢɑɘɑəɞəɚɏɚ 

ɖɗɱəɖɑɜɟ, ɫɖɔɕ ɚɞɜɔɘɟɪɞɨ ɚɛɌɗɑəəɫɘ ɐɚ ɝɛɱɖɌəəɫ (1450Ƚ̄) 

ɛɜɔɜɚɐəɚɲ ɝɔɜɚɎɔəɔ (ɎɌɛəɫɖɔ, ɘɑɜɏɑɗɨ, ɖɜɑɕɐɌ, ɏɗɔəɌ). 

ɄɗɌɖɚɛɚɜɞɗɌəɐɢɑɘɑəɞ ð ɛɜɚɐɟɖɞ ɘõɫɖɚɏɚ ɛɚɘɑɗɟ 

ɖɗɱəɖɑɜɟ, ɏɱɛɝɟ ɞɌ ɐɚɘɱɤɚɖ ɏɜɌəɟɗɨɚɎɌəɚɏɚ ɤɗɌɖɟ (20-60%  

ɓɌ ɘɌɝɚɪ ɏɚɞɚɎɚɏɚ ɢɑɘɑəɞɟ). 

ȻɟɢɚɗɌəɚɎɔɕ ɛɚɜɞɗɌəɐɢɑɘɑəɞ ð ɛɜɚɐɟɖɞ ɘõɫɖɚɏɚ 

ɛɚɘɑɗɟ ɖɗɱəɖɑɜɟ, ɏɱɛɝɟ ɞɌ ɌɖɞɔɎəɚɲ ɘɱəɑɜɌɗɨəɚɲ ɐɚɘɱɤɖɔ. 

ȶɱɗɨɖɱɝɞɨ ɐɚɘɱɤɚɖ ɎɟɗɖɌəɱɣəɚɏɚ ɛɚɡɚɐɒɑəəɫ (ɛɑɘɓɌ, 

ɞɟɠ), ɚɛɌɗɑəɔɡ ɏɗɔə, ɛɌɗɔɎəɔɡ ɤɗɌɖɱɎ, ɐɚɘɱɤɚɖ ɚɝɌɐɚɎɚɏɚ 

ɛɚɡɚɐɒɑəəɫ (ɐɱɌɞɚɘɱɞ, ɞɜɑɛɑɗ, ɚɛɚɖɌ) ð 20-40% ɓɌ ɘɌɝɚɪ 

ɏɚɞɚɎɚɏɚ ɢɑɘɑəɞɟ.  

 

5. 3.1 . ȮɔɓəɌɣɑəəɫ əɌɝɔɛəɚɲ ɥɱɗɨəɚɝɞɱ ɢɑɘɑəɞɟ 

 

ȮɔɓəɌɣɌɪɞɨ əɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ ɢɑɘɑəɞɟ əɌ ɛɜɔɗɌɐɱ 

(ɜɔɝ. 5.6), ɫɖɔɕ ɝɖɗɌɐɌɯɞɨɝɫ ɓ ɗɱɕɖɔ 1, ɘɑɞɌɗɑɎɚɏɚ ɘɱɜəɚɏɚ 

ɢɔɗɱəɐɜɌ 4. ȷɱɕɖɌ ɯ ɓɜɱɓɌəɔɘ ɖɚəɟɝɚɘ, ɫɖɔɕ ɛɑɜɑɡɚɐɔɞɨ 

ɓəɔɓɟ Ɏ ɞɜɟɍɟ. ȾɜɟɍɌ ɛɑɜɑɖɜɔɎɌɯɞɨɝɫ ɓɌɝɟɎɖɚɪ 3. Ȱɗɫ ɞɚɏɚ 

ɥɚɍ əɑ ɛɌɐɌɗɔ ɖɜɟɛəɱ Ɏɖɗɪɣɑəəɫ ɐɚ ɞɜɟɍɔ, ɟ Ɏəɟɞɜɱɤəɪ 

ɣɌɝɞɔəɟ ɗɱɕɖɔ ɛɚɘɱɥɌɪɞɨ ɝɔɞɚ 5.   

ȻɜɔɗɌɐ ɝɞɌɎɗɫɞɨ əɌ ɝɞɱɗ. Ȼɜɔ ɓɌɖɜɔɞɱɕ ɓɌɝɟɎɢɱ 

əɌɝɔɛɌɪɞɨ ɐɚ ɗɱɕɖɔ 2 ɖɏ ɢɑɘɑəɞɟ. Ȼɱɐ ɞɜɟɍɖɟ ɝɞɌɎɗɫɞɨ 

ɛɚɛɑɜɑɐəɨɚ ɓɎɌɒɑəɔɕ ɘɱɜəɔɕ ɢɔɗɱəɐɜ Ɏɱɐɚɘɚɏɚ ɚɍõɯɘɟ 

(əɌɛɜɔɖɗɌɐ, 1000 ɝɘ3). ȮɱɐɖɜɔɎɌɪɞɨ ɓɌɝɟɎɖɟ, ɓɌɛɚɎəɪɪɞɨ 

ɢɑɘɑəɞɚɘ ɓ əɌɐɗɔɤɖɚɘ ɘɱɜəɔɕ ɢɔɗɱəɐɜ ɱ ɓɌɖɜɔɎɌɪɞɨ 

ɓɌɝɟɎɖɟ. 

ȹɌɐɗɔɤɚɖ ɢɑɘɑəɞɟ ɚɍɑɜɑɒəɚ ɓɜɱɓɌɪɞɨ ɘɑɞɌɗɑɎɚɪ 

ɗɱəɱɕɖɚɪ. ȳɎɌɒɟɪɞɨ ɘɑɞɌɗɑɎɔɕ ɢɔɗɱəɐɜ ɜɌɓɚɘ ɓ ɢɑɘɑəɞɚɘ, 

ɎɱɐəɱɘɌɪɞɨ ɓ ɚɐɑɜɒɌəɚɏɚ ɜɑɓɟɗɨɞɌɞɟ ɘɌɝɟ ɢɔɗɱəɐɜɌ ɱ 

ɞɌɖɔɘ ɣɔəɚɘ ɓəɌɡɚɐɫɞɨ ɘɌɝɟ ɢɑɘɑəɞɟ. 
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ȼɔɝ. 5.6. ȻɜɔɗɌɐ ɐɗɫ ɎɔɓəɌɣɑəəɫ əɌɝɔɛəɚɲ ɥɱɗɨəɚɝɞɱ 

ɢɑɘɑəɞɟ 

 

ȻɚɐɱɗɔɎɤɔ ɘɌɝɟ ɢɑɘɑəɞɟ əɌ ɚɍõɯɘ ɢɔɗɱəɐɜɌ, 

ɎɔɓəɌɣɌɪɞɨ ɥɱɗɨəɱɝɞɨ ɢɑɘɑəɞɟ. ȮɚəɌ ɘɚɒɑ ɖɚɗɔɎɌɞɔɝɫ Ɏ 

ɘɑɒɌɡ Ɏɱɐ 950 ɐɚ 1350 ɖɏ/ɘ3.  

ȹɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ ɢɑɘɑəɞɟ əɑɚɍɡɱɐəɚ ɓəɌɞɔ ɐɗɫ 

ɜɚɓɜɌɡɟəɖɱɎ ɖɚɘɛɚəɑəɞɱɎ ɍɑɞɚəɟ, ɫɖɱ ɓɌɎɌəɞɌɒɟɪɞɨɝɫ Ɏ 

ɍɑɞɚəɚɓɘɱɤɟɎɌɣ. ȳəɌɪɣɔ ɥɱɗɨəɱɝɞɨ, ɘɚɒəɌ ɛɱɐɜɌɡɟɎɌɞɔ 

ɖɱɗɨɖɱɝɞɨ ɢɑɘɑəɞɟ, ɫɖɔɕ ɓəɌɡɚɐɔɞɨɝɫ əɌ ɝɖɗɌɐɱ ɣɔ 

ɘɱɝɞɔɞɨɝɫ Ɏ ɛɑɎəɱɕ ɛɚɝɟɐɔəɱ. 

 

5. 3.2 . ȮɔɓəɌɣɑəəɫ ɱɝɞɔəəɚɲ ɥɱɗɨəɚɝɞɱ ɢɑɘɑəɞɟ 

 

ȳəɌɕɚɘɔɕ Ɏɒɑ ɝɞɟɐɑəɞɌɘ ɚɍõɯɘɚɘɱɜ ȷɑ ɄɌɞɑɗɨɯ (ɐɔɎ. 

ɜɔɝ. 1.1) ɎɔɖɚɜɔɝɞɚɎɟɯɞɨɝɫ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɱɝɞɔəəɚɲ 

ɥɱɗɨəɚɝɞɱ ɢɑɘɑəɞɟ. 

Ⱥɍõɯɘɚɘɱɜ, ɓɌɖɜɱɛɗɑəɔɕ ɤɞɌɞɔɎɚɘ, ɛɚɘɱɥɌɪɞɨ ɟ 

ɝɖɗɫəɟ ɯɘəɱɝɞɨ ɓ Ɏɚɐɚɪ. ȶɚɗɍɌ ȷɑ ɄɌɞɑɗɨɯ ɘɌɯ ɐɚɎɏɑ ɏɚɜɗɚ, 

ɜɚɓɤɔɜɑəɑ Ɏ ɝɑɜɑɐəɱɕ ɣɌɝɞɔəɱ. Ȯɔɥɑ ɱ əɔɒɣɑ Ɏɱɐ 

ɜɚɓɤɔɜɑəɚɲ ɣɌɝɞɔəɔ əɌəɑɝɑəɱ ɐɎɱ ɜɔɝɖɔ, ɘɱɒ ɫɖɔɘɔ 
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ɚɓəɌɣɑəɔɕ ɚɍõɯɘ, ɫɖɔɕ ɐɚɜɱɎəɪɯ 20 ɝɘ3. Ȯɔɥɑ Ɏɱɐ Ɏɑɜɡəɨɚɲ 

ɜɔɝɖɔ ɖɚɗɍɌ ɞɌɖɚɒ ɏɜɌɐɟɕɚɎɌəɌ. 

ȶɚɗɍɟ əɌɛɚɎəɪɪɞɨ ɓəɑɎɚɐəɑəɔɘ ɏɌɝɚɘ ɐɚ əɔɒəɨɚɲ 

ɜɔɝɖɔ ɓɌ əɔɒəɱɘ ɘɑəɱɝɖɚɘ. Ȼɱɝɗɫ ɢɨɚɏɚ ɣɌɝɞɔəɟ ɖɚɗɍɔ, 

Ɏɱɗɨəɟ Ɏɱɐ ɏɌɝɟ, ɛɜɚɞɔɜɌɪɞɨ ɞɌɘɛɚəɚɘ ɓ ɠɱɗɨɞɜɟɎɌɗɨəɚɏɚ 

ɛɌɛɑɜɟ. 

ɂɑɘɑəɞ ɛɚɛɑɜɑɐəɨɚ Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 105-110 Ƚ̄ ɎɛɜɚɐɚɎɒ ɐɎɚɡ ɏɚɐɔə ɱ 

ɚɡɚɗɚɐɒɟɪɞɨ Ɏ ɑɖɝɔɖɌɞɚɜɱ. ȳɎɌɒɟɪɞɨ 60-70 ɏ ɢɑɘɑəɞɟ ɱ 

ɎɔɝɔɛɌɪɞɨ ɐɚ ɖɚɗɍɔ əɑɎɑɗɔɖɔɘɔ ɛɚɜɢɱɫɘɔ. ɂɑɘɑəɞ 

ɓɌɝɔɛɌɪɞɨ ɐɚɞɔ, ɐɚɖɔ ɜɱɎɑəɨ ɜɱɐɔəɔ əɑ ɐɚɝɫɏəɑ Ɏɑɜɡəɨɚɲ 

ɜɔɝɖɔ. ȳɌɗɔɤɚɖ ɢɑɘɑəɞɟ ɓɎɌɒɟɪɞɨ.  

ȣɝɞɔəəɟ ɥɱɗɨəɱɝɞɨ ɢɑɘɑəɞɟ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

      
V

m
ö =r  ,                              (5.5) 

 

ɐɑ m ð ɘɌɝɌ ɢɑɘɑəɞɟ, əɌɝɔɛɌəɚɏɚ ɐɚ ɖɚɗɍɔ, ɏ; 

m = m1 ð m2, ɐɑ 

m1 - əɌɎɌɒɖɌ, ɏ; 

m2 - ɓɌɗɔɤɚɖ ɢɑɘɑəɞɟ, ɏ; 

V ð  ɚɍõɯɘ ɢɑɘɑəɞɟ, ɫɖɔɕ ɐɚɜɱɎəɪɯ ɚɍõɯɘɟ 

ɎɔɤɞɚɎɡəɟɞɚɲ ɜɱɐɔəɔ, ɝɘ3.    

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɱɝɞɔəəɚɲ ɥɱɗɨəɚɝɞɱ ɛɜɚɎɚɐɫɞɨ ɐɎɌ 

ɎɔɘɱɜɪɎɌəəɫ ɚɐəɚɏɚ ɱ ɞɚɏɚ ɒ ɢɑɘɑəɞɟ, ɓ ɚɐɑɜɒɌəɔɡ 

ɜɑɓɟɗɨɞɌɞɱɎ ɎɔɜɌɡɚɎɟɪɞɨ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ. 

ȼɚɓɍɱɒəɱɝɞɨ ɘɱɒ ɎɔɓəɌɣɑəəɫɘɔ əɑ ɛɚɎɔəəɌ ɛɑɜɑɎɔɥɟɎɌɞɔ 

0,02 ɏ/ɝɘ3. ȳɌ ɍɱɗɨɤɚɲ ɜɱɓəɔɢɱ ɎɔɘɱɜɪɎɌəəɫ ɛɚɎɞɚɜɪɪɞɨ 

ɐɚɞɔ, ɐɚɖɔ ɢɫ ɟɘɚɎɌ əɑ ɍɟɐɑ ɎɔɖɚəɌəɌ. 

 

5. 3.3 . ȮɔɓəɌɣɑəəɫ əɚɜɘɌɗɨəɚɲ ɏɟɝɞɔəɔ ɢɑɘɑəɞəɚɏɚ 

ɞɱɝɞɌ 

 

ȹɚɜɘɌɗɨəɟ ɏɟɝɞɔəɟ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ ɎɔɓəɌɣɌɪɞɨ əɌ 

ɛɜɔɗɌɐɱ ȮɱɖɌ ɓ ɞɚɎɖɌɣɔɖɚɘ ȾɑɞɘɌɕɯɜɌ (ɐɔɎ. ɜɔɝ. 5.3). 

ȾɚɎɖɌɣɔɖ ɘɌɯ ɐɚɎɒɔəɟ 50 ɘɘ, Ɍ ɐɱɌɘɑɞɜ 10 ɘɘ. ȸɌɝɌ 

ɜɟɡɚɘɚɏɚ ɝɞɜɔɒəɫ ɛɜɔɗɌɐɟ ɜɌɓɚɘ ɓ ɞɚɎɖɌɣɔɖɚɘ ɝɞɌəɚɎɔɞɨ 

300°2 ɏ. Ȼɑɜɑɐ ɛɚɣɌɞɖɚɘ ɎɔɘɱɜɪɎɌəəɫ ɛɑɜɑɎɱɜɫɪɞɨ Ɏɱɗɨəɑ 
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ɛɌɐɱəəɫ ɜɟɡɚɘɚɏɚ ɝɞɜɔɒəɫ ɛɜɔɗɌɐɟ, ɛɚɗɚɒɑəəɫ ɝɞɜɱɗɖɔ 

(0), ɣɔɝɞɚɞɟ ɞɚɎɖɌɣɔɖɌ. ȳɘɌɥɟɪɞɨ ɖɱɗɨɢɑ ɱ ɝɖɗɫəɟ 

ɛɗɌɝɞɔəɟ ɞɚəɖɔɘ ɤɌɜɚɘ ɘɌɤɔəəɚɏɚ ɘɌɝɞɔɗɌ. 

ȹɌɎɌɒɖɟ ɢɑɘɑəɞɟ Ɏ ɖɱɗɨɖɚɝɞɱ 400 ɏ ɛɚɘɱɥɌɪɞɨ ɟ 

ɛɚɝɟɐɔəɟ ɱ ɓɌɗɔɎɌɪɞɨ Ɏɚɐɚɪ. ȶɱɗɨɖɱɝɞɨ Ɏɚɐɔ ɐɗɫ ɛɑɜɤɚɏɚ 

ɛɜɚɍəɚɏɚ ɓɌɘɱɝɟ ɚɜɱɯəɞɚɎəɚ ɛɜɔɕɘɌɪɞɨ 110-112 ɝɘ3, ɞɚɍɞɚ 

25-28%  ɓɌ ɘɌɝɚɪ ɢɑɘɑəɞɟ. Ƀɑɜɑɓ 30 ɝ ɘɌɝɟ ɛɚɣɔəɌɪɞɨ 

ɛɑɜɑɘɱɤɟɎɌɞɔ ɎɛɜɚɐɚɎɒ 5 ɡɎ. ȼɚɓɞɔɜɌɞɔ ɢɑɘɑəɞəɑ ɞɱɝɞɚ 

ɞɜɑɍɌ ɟ ɎɓɌɯɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜəɔɡ əɌɛɜɫɘɌɡ ɛɚɛɑɜɑɘɱə-

əɚ. Ȼɱɝɗɫ ɓɌɎɑɜɤɑəəɫ ɛɑɜɑɘɱɤɟɎɌəəɫ ɢɑɘɑəɞəɑ ɞɱɝɞɚ 

ɎɖɗɌɐɌɪɞɨ Ɏ ɚɐɔə ɛɜɔɕɚɘ ɟ ɖɱɗɨɢɑ. Ȼõɫɞɨ - ɤɱɝɞɨ ɜɌɓɱɎ 

ɖɱɗɨɢɑ ɝɞɜɟɤɟɪɞɨ, ɛɚɝɞɟɖɟɪɣɔ ɝɖɗɫəɚɪ ɛɗɌɝɞɔəɖɚɪ ɓ 

ɖɱɗɨɢɑɘ ɚɍ ɝɞɱɗ. ȳɌɗɔɤɚɖ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ ɓɜɱɓɌɪɞɨ 

əɚɒɑɘ, ɓɘɚɣɑəɔɘ ɟ Ɏɚɐɱ. 

ȶɱɗɨɢɑ əɌ ɛɗɌɝɞɔəɱ ɝɞɌɎɗɫɞɨ ɛɱɐ ɝɞɜɔɒɑəɨ ɛɜɔɗɌɐɟ 

ȮɱɖɌ. ȾɚɎɖɌɣɔɖɚɘ ɐɚɞɔɖɌɪɞɨɝɫ ɐɚ ɛɚɎɑɜɡəɱ ɞɱɝɞɌ. Ȼɱɝɗɫ 

ɢɨɚɏɚ əɌɞɔɝɖɌɪɞɨ ɏɎɔəɞ ɛɜɔɗɌɐɟ ɱ ɐɌɪɞɨ ɓɘɚɏɟ ɞɚɎɖɌɣɔɖɟ 

Ɏɱɗɨəɚ ɓɌəɟɜɪɎɌɞɔɝɫ Ɏ ɞɱɝɞɚ. Ƀɑɜɑɓ 30 ɝ ɓ ɘɚɘɑəɞɟ 

ɓɎɱɗɨəɑəəɫ ɝɞɜɔɒəɫ ɓɌ ɤɖɌɗɚɪ ɛɜɔɗɌɐɟ ɠɱɖɝɟɪɞɨ ɏɗɔɍɔəɟ 

ɓɌəɟɜɪɎɌəəɫ ɞɚɎɖɌɣɔɖɌ.    

ȯɟɝɞɚɞɌ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ ɎɎɌɒɌɯɞɨɝɫ əɚɜɘɌɗɨəɚɪ, 

ɫɖɥɚ ɞɚɎɖɌɣɔɖ əɑ ɐɚɡɚɐɔɞɨ ɐɚ ɝɖɗɫəɚɲ ɛɗɌɝɞɔəɔ əɌ         

5-7 ɘɘ. 

ȿ ɜɌɓɱ, ɫɖɥɚ ɞɚɎɖɌɣɔɖ, ɓɌəɟɜɪɪɣɔɝɨ ɟ ɢɑɘɑəɞəɑ 

ɞɱɝɞɚ, ɓɟɛɔəɔɞɨɝɫ Ɏɔɥɑ, ɐɚɝɗɱɐ ɛɚɎɞɚɜɪɪɞɨ ɓ ɍɱɗɨɤɚɪ 

ɖɱɗɨɖɱɝɞɪ Ɏɚɐɔ, Ɍ ɖɚɗɔ əɔɒɣɑ, ɞɚɐɱ ɓ ɘɑəɤɚɪ ɖɱɗɨɖɱɝɞɪ 

Ɏɚɐɔ, ɐɚɝɫɏɌɪɣɔ ɓɌəɟɜɪɎɌəəɫ ɞɚɎɖɌɣɔɖɌ əɌ ɏɗɔɍɔəɟ, ɫɖɌ 

ɎɱɐɛɚɎɱɐɌɯ əɚɜɘɌɗɨəɱɕ ɏɟɝɞɔəɱ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ. 

ȶɱɗɨɖɱɝɞɨ Ɏɚɐɔ ɐɗɫ ɚɞɜɔɘɌəəɫ ɞɱɝɞɌ əɚɜɘɌɗɨəɚɲ 

ɏɟɝɞɔəɔ, % ɓɌ ɘɌɝɚɪ ɢɑɘɑəɞɟ, ɎɔɓəɌɣɌɪɞɨ ɓ ɞɚɣəɱɝɞɪ ɐɚ 

0,25% .  

 

5. 3.4 . ȮɔɓəɌɣɑəəɫ ɝɞɜɚɖɱɎ ɞɟɒɌɎɱəəɫ ɢɑɘɑəɞəɚɏɚ 

ɞɱɝɞɌ 

 

ȮɔɓəɌɣɑəəɫ ɛɜɚɎɚɐɫɞɨ əɌ ɛɜɔɗɌɐɱ ȮɱɖɌ ɓ ɎɔɖɚɜɔɝɞɌə-

əɫɘ ɓɌɘɱɝɞɨ ɞɚɎɖɌɣɔɖɌ ɝɞɌɗɑɎɚɲ ɏɚɗɖɔ ɐɚɎɒɔəɚɪ 50 ɘɘ ɱ 

ɐɱɌɘɑɞɜɚɘ 1 ɘɘ (ɐɔɎ. ɜɔɝ. 5.3).  ȳɌɏɌɗɨəɌ ɎɌɏɌ ɝɞɜɔɒəɫ ɟ 
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ɜɌɓɱ ɓɌɘɱəɔ ɞɚɎɖɌɣɔɖɌ əɌ ɏɚɗɖɟ ɓɘɑəɤɟɯɞɨɝɫ. Ʌɚɍ ɢɨɚɏɚ 

əɑ ɝɞɌɗɚɝɫ, əɌ ɛɗɚɝɖɟ ɏɚɗɚɎɖɟ ɝɞɜɔɒəɫ əɌɖɗɌɐɌɪɞɨ 

ɐɚɐɌɞɖɚɎɔɕ ɎɌəɞɌɒ ɱ ɐɚɎɚɐɫɞɨ ɘɌɝɟ ɝɞɜɔɒəɫ ɓ ɏɚɗɖɚɪ ɐɚ 

300°2 ɏ. 

ɂɑɘɑəɞ ɟ ɖɱɗɨɖɚɝɞɱ 400 ɏ ɎɔɝɔɛɌɪɞɨ ɟ ɛɚɝɟɐɔəɟ ɱ 

ɓɌɗɔɎɌɪɞɨ Ɏɚɐɚɪ, əɑɚɍɡɱɐəɚɪ ɐɗɫ ɚɞɜɔɘɌəəɫ ɢɑɘɑəɞəɚɏɚ 

ɞɱɝɞɌ əɚɜɘɌɗɨəɚɲ ɏɟɝɞɔəɔ. Ƀɑɜɑɓ 30 ɝ ɕɚɏɚ ɛɑɜɑɘɱɤɟɪɞɨ    

5 ɡɎ ɱ ɓɌɛɚɎəɪɪɞɨ ɖɱɗɨɢɑ ɢɑɘɑəɞəɔɘ ɞɱɝɞɚɘ ɓɌ ɚɐɔə 

ɛɜɔɕɚɘ. ȯɚɗɖɟ ɛɜɔɗɌɐɟ ɐɚɎɚɐɫɞɨ ɐɚ ɐɚɞɔɖɟ ɓ ɛɚɎɑɜɡəɑɪ. 

ȹɌɞɔɝɖɌɪɣɔ əɌ ɓɌɖɜɱɛɗɪɎɌɗɨəɔɕ ɏɎɔəɞ, ɐɌɪɞɨ ɓɘɚɏɟ 

ɏɚɗɢɱ Ɏɱɗɨəɚ ɛɌɐɌɞɔ. 

ȯɚɗɖɟ ɓɌəɟɜɪɪɞɨ ɟ ɢɑɘɑəɞəɑ ɞɱɝɞɚ ɣɑɜɑɓ ɖɚɒəɱ 5 ɡɎ ɐɚ 

ɛɚɣɌɞɖɟ ɞɟɒɌɎɱəəɫ ɱ ɖɚɒəɱ 15 ɡɎ ɛɱɝɗɫ ɛɚɣɌɞɖɟ ɞɟɒɌɎɱəəɫ 

ɱ ɐɚ ɖɱəɢɫ ɞɟɒɌɎɱəəɫ. 

ȳɌ ɛɚɣɌɞɚɖ ɞɟɒɌɎɱəəɫ ɛɜɔɕɘɌɪɞɨ ɣɌɝ ɓ ɘɚɘɑəɞɟ 

ɓõɯɐəɌəəɫ ɢɑɘɑəɞɟ ɓ Ɏɚɐɚɪ ɐɚ ɘɚɘɑəɞɟ, ɖɚɗɔ ɏɚɗɖɌ əɑ 

ɐɱɕɐɑ ɐɚ ɝɖɗɫəɚɲ ɛɗɌɝɞɔəɔ əɌ 1-2 ɘɘ. 

ȶɱəɢɑɘ ɞɟɒɌɎɱəəɫ ɎɎɌɒɌɪɞɨ ɣɌɝ Ɏɱɐ ɛɚɣɌɞɖɟ 

ɓõɯɐəɌəəɫ ɢɑɘɑəɞɟ ɓ Ɏɚɐɚɪ ɐɚ ɘɚɘɑəɞɟ, ɖɚɗɔ ɏɚɗɖɌ ɍɟɐɑ 

ɓɌəɟɜɪɎɌɞɔɝɫ Ɏ ɢɑɘɑəɞəɑ ɞɱɝɞɚ əɑ ɍɱɗɨɤɑ əɱɒ əɌ 1-2 ɘɘ. 

ȻɚɣɌɞɚɖ ɞɟɒɌɎɱəəɫ ɛɚɜɞɗɌəɐɢɑɘɑəɞɟ ɛɚɎɔəɑə 

əɌɝɞɟɛɔɞɔ əɑ ɜɌəɱɤɑ 45 ɡɎ, Ɍ ɖɱəɑɢɨ ð əɑ ɛɱɓəɱɤɑ 10 ɏɚɐ ɓ 

ɘɚɘɑəɞɟ ɓõɯɐəɌəəɫ ɢɑɘɑəɞɟ ɓ Ɏɚɐɚɪ. 

ȿɝɱ ɚɞɜɔɘɌəɱ ɐɌəɱ ɝɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɐɚ ɗɌɍɚɜɌɞɚɜəɚɏɚ 

ɒɟɜəɌɗɟ. 

 

5. 3.5.  ȮɔɓəɌɣɑəəɫ ɘɌɜɖɔ ɢɑɘɑəɞɟ 

 

ȸɌɜɖɟ ɢɑɘɑəɞɟ əɌ ɓɏɔə ɱ ɝɞɔɝɖ ɎɔɓəɌɣɌɪɞɨ ɓɌ 

ɐɚɛɚɘɚɏɚɪ ɓɜɌɓɖɱɎ ɍɌɗɚɖ ɜɚɓɘɱɜɚɘ 40 ɡ 40 ɡ 160 ɘɘ, 

ɎɔɏɚɞɚɎɗɑəɔɡ ɓ 1 ɣɌɝɞɔəɔ ɢɑɘɑəɞɟ ɱ 3 ɣɌɝɞɔə ɛɱɝɖɟ (1:3). 

Ȱɗɫ ɢɨɚɏɚ ɓɎɌɒɟɪɞɨ 500 ɏ ɢɑɘɑəɞɟ ɱ 1500 ɏ ɛɱɝɖɟ, 

ɎɔɝɔɛɌɪɞɨ ɲɡ ɟ ɛɚɝɟɐɔəɟ, ɛɑɜɑɘɱɤɟɪɞɨ ɎɛɜɚɐɚɎɒ 1 ɡɎ. ȿ 

ɓɜɚɍɗɑəɟ Ɏ ɝɟɘɱɤɱ ɗɟəɖɟ ɎɗɔɎɌɪɞɨ 200 ɏ Ɏɚɐɔ (Ȯ/ɂ=0,4). 

Ʌɑ ɜɌɓ ɛɑɜɑɘɱɤɟɪɞɨ ɝɟɘɱɤ ɟɛɜɚɐɚɎɒ 1 ɡɎɔɗɔəɔ. ȭɌɗɖɔ 

ɓɌɗɔɎɌɪɞɨ ɟ ɘɑɞɌɗɑɎɱ ɠɚɜɘɔ. ȳɜɱɓɌɪɞɨ əɌɐɗɔɤɚɖ ɜɚɓɣɔəɟ 

əɚɒɑɘ, ɓɘɚɣɑəɔɘ ɟ Ɏɚɐɱ. 
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ȳɜɌɓɖɔ ɓɍɑɜɱɏɌɪɞɨ ɟ ɎɌəəɱ ɓ ɏɱɐɜɌɎɗɱɣəɔɘ ɓɌɞɎɚɜɚɘ 

ɟɛɜɚɐɚɎɒ 24°2 ɏɚɐ. Ȼɱɝɗɫ ɢɨɚɏɚ ɍɌɗɖɔ ɜɚɓɠɚɜɘɚɎɟɪɞɨ ɱ 

ɖɗɌɐɟɞɨ ɟ ɎɌəəɟ ɓ Ɏɚɐɚɪ, ɓɍɑɜɱɏɌɪɣɔ ɲɡ ɐɚ ɘɚɘɑəɞɟ 

ɎɔɛɜɚɍɟɎɌəɨ (28 ɐɱɍ). Ⱥɍõɯɘ Ɏɚɐɔ Ɏ ɛɚɝɟɐɔəɱ ɐɗɫ 

ɓɍɑɜɱɏɌəəɫ ɓɜɌɓɖɱɎ ɛɚɎɔəɑə ɍɟɞɔ ɟ ɣɚɞɔɜɔ ɜɌɓɔ ɍɱɗɨɤɔɘ 

Ɏɱɐ ɲɡ ɚɍõɯɘɟ. ȾɑɘɛɑɜɌɞɟɜɟ Ɏɚɐɔ Ɏ ɛɚɝɟɐɔəɱ ɥɚɐəɫ 

ɖɚəɞɜɚɗɪɪɞɨ ɱ ɛɱɐɞɜɔɘɟɪɞɨ əɌ ɜɱɎəɱ 20°2 Ƚ̄. 

ȶɚɒəɱ 14 ɐəɱɎ Ɏɚɐɟ ɞɜɑɍɌ ɓɘɱəɪɎɌɞɔ. ȳɜɌɓɖɔ 

ɎɔɛɜɚɍɚɎɟɪɞɨ əɑ ɛɱɓəɱɤɑ 10 ɡɎ ɛɱɝɗɫ ɞɚɏɚ, ɫɖ ɲɡ Ɏɔɞɫɏəɟɗɔ 

ɓ Ɏɚɐɔ. ȸɱɢəɱɝɞɨ əɌ ɓɏɔə ɓɜɌɓɖɱɎ ɍɌɗɚɖ Ɏɔɘɱɜɪɪɞɨ əɌ 

ɘɌɤɔəɱ ȸȣȣ-100.  

ȮɔɓəɌɣɌɪɞɨ ɜɑɓɟɗɨɞɌɞ ɎɔɘɱɜɪɎɌəəɫ ɫɖ 

ɝɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɐɎɚɡ əɌɕɍɱɗɨɤɔɡ ɜɑɓɟɗɨɞɌɞɱɎ ɓ 

ɞɜɨɚɡ ɓɜɌɓɖɱɎ. 

ȻɚɗɚɎɔəɖɔ ɍɌɗɚɖ ɎɔɛɜɚɍɚɎɟɪɞɨ əɌ ɝɞɔɝɖ əɌ 

ɏɱɐɜɌɎɗɱɣəɚɘɟ ɛɜɑɝɱ. 

Ȱɗɫ ɛɑɜɑɐɌɣɱ əɌɎɌəɞɌɒɑəəɫ əɌ ɛɚɗɚɎɔəɖɔ ɓɜɌɓɖɱɎ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɝɞɌɗɑɎɱ ɛɗɌɝɞɔəɖɔ ɜɚɓɘɱɜɚɘ 40 ɡ 62,5 ɘɘ 

(ɛɗɚɥɌ 25 ɝɘ2). 

Ȼɱɐ ɣɌɝ ɎɔɛɜɚɍɟɎɌəəɫ ɓɜɌɓɖɌ əɌ ɝɞɔɝɖ ɤɎɔɐɖɱɝɞɨ 

ɓɜɚɝɞɌəəɫ əɌɎɌəɞɌɒɑəəɫ ɛɚɎɔəəɌ ɍɟɞɔ ɍɗɔɓɨɖɚ 5 ɖȹ/ɝ. 

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ, ȸȻɌ, ɎɔɓəɌɣɌɯɞɨɝɫ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

    
S

p
Rcn =  ,                           (5.6) 

 

ɐɑ ɜ ð ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ, ȹ; 

S ð ɜɚɍɚɣɌ ɛɗɚɥɌ ɛɗɌɝɞɔəɔ, ɘɘ2. 

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ ɓɜɌɓɖɱɎ, ɎɔɏɚɞɚɎɗɑəɔɡ ɓ ɢɑɘɑəɞəɚɏɚ 

ɜɚɓɣɔəɟ, ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɣɚɞɔɜɨɚɡ 

əɌɕɍɱɗɨɤɔɡ ɜɑɓɟɗɨɞɌɞɱɎ ɓ ɤɑɝɞɔ ɎɔɛɜɚɍɟɎɌəɔɡ ɓɜɌɓɖɱɎ. 

ȿɝɱ ɜɑɓɟɗɨɞɌɞɔ ɝɞɟɐɑəɞɔ ɓɌɛɔɝɟɪɞɨ ɟ ɗɌɍɚɜɌɞɚɜəɔɕ 

ɒɟɜəɌɗ, Ɍ ɛɚɞɱɘ ɛɚɜɱɎəɪɪɞɨ ɲɡ ɓ ɎɔɘɚɏɌɘɔ ɞɑɡəɱɣəɔɡ ɟɘɚɎ 

ɐɗɫ ɛɚɜɞɗɌəɐɢɑɘɑəɞɟ. 

ɂɑ ɐɌɯ ɓɘɚɏɟ ɓɜɚɍɔɞɔ ɎɔɝəɚɎɖɔ ɥɚɐɚ ɘɌɜɖɔ ɢɑɘɑəɞɟ 

(ɞɌɍɗ. 5.3).  
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ȾɌɍɗɔɢɫ 5.3 

Ȯɔɘɚɏɔ ɐɚ ɘɌɜɚɖ ɛɚɜɞɗɌəɐɢɑɘɑəɞɟ 

ɂɑɘɑəɞ ȸɌɜɖɌ 

ȸɑɒɌ ɘɱɢəɚɝɞɱ ɟ Ɏɱɢɱ  

28 ɐɱɍ, ȸȻɌ 

ɓɏɔə ɝɞɔɝɖ 

ȻɚɜɞɗɌəɐɢɑɘɑəɞ 

400  5,5  40  

500  6,0  50  

550  6,2  55  

600  6,5  60  

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ 

 

1. ɋɖɱ Ɏɔɐɔ ɎɌɛəɌ Ɏɔ ɓəɌɯɞɑ? 

2. Ƀɔɘ Ɏɱɐɜɱɓəɫɯɞɨɝɫ ɛɚɎɱɞɜɫəɑ ɎɌɛəɚ Ɏɱɐ 

ɏɱɐɜɌɎɗɱɣəɚɏɚ? 

3. ɋɖɟ ɠɚɜɘɟɗɟ ɘɌɯ ɏɌɤɑəɑ ɎɌɛəɚ? 

4. Ȯ ɫɖɔɕ ɣɌɝ ɏɌɝɔɞɨɝɫ ɝɑɜɑɐəɨɚɏɌɤɑəɑ ɎɌɛəɚ? 

5. ȳ ɣɚɏɚ ɱ ɫɖ ɚɞɜɔɘɟɪɞɨ ɎɌɛəɚ? 

6. ȿ ɣɚɘɟ ɛɚɗɫɏɌɯ ɘɑɞɚɐɔɖɌ ɎɔɓəɌɣɑəəɫ Ɏɘɱɝɞɟ ɟ ɎɌɛəɱ 

əɑɛɚɏɌɤɑəɔɡ ɓɑɜɑə? 

7. ɋɖɌ ɠɚɜɘɟɗɌ ɍɟɐɱɎɑɗɨəɚɏɚ ɏɱɛɝɟ? 

8. ȳ ɣɚɏɚ ɚɞɜɔɘɟɪɞɨ ɍɟɐɱɎɑɗɨəɔɕ ɏɱɛɝ? 

9. ɋɖɱ ɏɱɛɝɔ Ɏɔ ɓəɌɯɞɑ, ɚɖɜɱɘ ɍɟɐɱɎɑɗɨəɚɏɚ? 

10. ɋɖ ɎɔɓəɌɣɌɪɞɨ əɚɜɘɌɗɨəɟ ɏɟɝɞɔəɟ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ? 

11. ɋɖɱ ɓɜɌɓɖɔ ɛɚɞɜɱɍəɱ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɘɱɢəɚɝɞɱ 

ɏɱɛɝɚɎɚɏɚ ɖɌɘɑəɪ? 

12. ɋɖ əɌɓɔɎɌɯɞɨɝɫ ɱ ɫɖ ɛɜɌɢɪɯ ɛɜɔɗɌɐ, əɌ ɫɖɚɘɟ 

ɎɔɓəɌɣɌɪɞɨ ɝɞɜɚɖɔ ɞɟɒɌɎɱəəɫ ɏɱɛɝɚɎɚɏɚ ɞɱɝɞɌ? 

13. ȳ ɫɖɚɲ ɝɔɜɚɎɔəɔ ɎɔɏɚɞɚɎɗɫɪɞɨ ɛɚɜɞɗɌəɐɢɑɘɑəɞ? 

14. ȮɔɖɗɌɐɱɞɨ ɘɑɞɚɐɔɖɟ ɎɔɓəɌɣɑəəɫ əɚɜɘɌɗɨəɚɲ 

ɏɟɝɞɔəɔ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ. 

15. ɋɖɌ ɞɑɡəɚɗɚɏɱɫ ɎɔɏɚɞɚɎɗɑəəɫ ɛɚɜɞɗɌəɐɢɑɘɑəɞɟ? 

16. Ʌɚ ɞɌɖɑ ɖɗɱəɖɑɜ? 

17. ɋɖ ɎɔɓəɌɣɌɪɞɨ ɘɌɜɖɟ ɛɚɜɞɗɌəɐɢɑɘɑəɞɟ? 

18. ȻɚɜɞɗɌəɐɢɑɘɑəɞ ð ɢɑ ɛɚɎɱɞɜɫəɑ ɣɔ ɏɱɐɜɌɎɗɱɣəɑ 

Ɏõɫɒɟɣɑ? 
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ȼȺȳȰȣȷ  6  

&  
 

 

ȳȬȻȺȮȹɊȮȬɃȣ Ȱȷɋ ȮȬȲȶȴɁ ȭȱȾȺȹȣȮ 
   

 

ȳɌɛɚɎəɪɎɌɣɱ ɓɌɕɘɌɪɞɨ 80-85% ɚɍõɯɘɟ ɍɑɞɚəɟ ɱ ɞɌɖɔɘ 

ɣɔəɚɘ ɝɞɌəɚɎɗɫɞɨ ɚɝəɚɎəɟ ɕɚɏɚ ɣɌɝɞɔəɟ. ȳɌɛɚɎəɪɎɌɣɱ 

ɝɞɎɚɜɪɪɞɨ ɒɚɜɝɞɖɔɕ ɡɜɑɍɑɞ ɍɑɞɚəɟ ɱ ɓɌɛɚɍɱɏɌɪɞɨ ɕɚɏɚ 

ɟɝɌɐɢɱ, ɛɑɜɑɤɖɚɐɒɌɪɣɔ ɟɞɎɚɜɑəəɪ ɟɝɌɐɚɣəɔɡ ɞɜɱɥɔə. 

ɋɖɱɝɞɨ ɓɌɛɚɎəɪɎɌɣɱɎ ɓəɌɣəɚɪ ɘɱɜɚɪ ɎɛɗɔɎɌɯ əɌ 

ɞɑɡəɱɣəɱ ɎɗɌɝɞɔɎɚɝɞɱ ɎɌɒɖɔɡ ɍɑɞɚəɱɎ. ȳɌɗɑɒəɚ Ɏɱɐ ɜɚɓɘɱɜɟ 

ɓɑɜɑə ɓɌɛɚɎəɪɎɌɣ ɍɟɎɌɯ ɐɜɱɍəɔɕ (ɛɱɝɚɖ) ɱ ɖɜɟɛəɔɕ (ɥɑɍɱəɨ 

Ɍɍɚ ɏɜɌɎɱɕ). 

 

6.1.  Ȼɱɝɚɖ 

 

Ȼɱɝɚɖ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɫɖ ɐɜɱɍəɔɕ ɓɌɛɚɎəɪɎɌɣ ɐɗɫ 

ɛɜɔɏɚɞɟɎɌəəɫ ɎɌɒɖɚɏɚ ɍɑɞɚəɟ. Ȯɱə ɟɞɎɚɜɔɎɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɱ 

ɛɜɔɜɚɐəɚɏɚ ɜɟɕəɟɎɌəəɫ ɘɱɢəɔɡ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ. ȳɌɗɑɒəɚ 

Ɏɱɐ ɟɘɚɎ ɓɌɗɫɏɌəəɫ ɛɜɔɜɚɐəɱ ɛɱɝɖɔ ɘɚɒɟɞɨ ɍɟɞɔ ɘɚɜɝɨɖɱ, 

ɜɱɣɖɚɎɱ ɱ ɏɱɜɝɨɖɱ. 

ȸɚɜɝɨɖɱ ɱ ɜɱɣɖɚɎɱ ɛɱɝɖɔ ɘɌɪɞɨ ɚɖɜɟɏɗɟ ɠɚɜɘɟ ɓɑɜɑə, 

ɏɱɜɝɨɖɱ ɛɱɝɖɔ, ɫɖ ɛɜɌɎɔɗɚ, ɏɚɝɞɜɚɖɟɞəɚɲ ɠɚɜɘɔ, ɥɚ 

ɓɌɍɑɓɛɑɣɟɯ ɲɡ ɖɜɌɥɑ ɓɣɑɛɗɑəəɫ ɓ ɍɑɞɚəɚɘ. Ȭɗɑ ɏɱɜɝɨɖɱ ɛɱɝɖɔ 

ɍɱɗɨɤɑ ɓɌɍɜɟɐəɑəɱ ɜɱɓəɔɘɔ ɐɚɘɱɤɖɌɘɔ ɱ ɛɚɞɜɑɍɟɪɞɨ 

ɜɑɞɑɗɨəɚɏɚ ɛɜɚɘɔɎɌəəɫ ɕ ɎɔɝɟɤɟɎɌəəɫ ɛɑɜɑɐ 

ɎɔɖɚɜɔɝɞɌəəɫɘ ɟ ɍɑɞɚəɌɡ. 

ȳɌ ɘɱəɑɜɌɗɚɏɱɣəɔɘ ɝɖɗɌɐɚɘ ɛɱɝɖɔ ɛɚɐɱɗɫɪɞɨɝɫ əɌ: 

ɖɎɌɜɢɚɎɱ, ɛɚɗɑɤɞɌɛəɱ, ɎɌɛəɫɖɚɎɱ, ɐɚɗɚɘɱɞɚɎɱ.  

ȹɑɍɑɓɛɑɣəɚɪ ɐɚɘɱɤɖɚɪ ɟ ɛɱɝɖɌɡ ɯ ɏɗɔəɔ, ɫɖɱ ɣɔəɫɞɨ 

ɚɛɱɜ ɓɣɑɛɗɑəəɪ ɲɡ ɓ ɢɑɘɑəɞəɔɘ ɖɌɘɑəɑɘ ɱ ɓəɔɒɟɪɞɨ 

ɘɱɢəɱɝɞɨ ɍɑɞɚəɟ, ɛɱɐɎɔɥɟɪɞɨ Ɏɚɐɚɛɚɞɜɑɍɟ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ 

ɱ ɛɜɔɓɎɚɐɫɞɨ ɐɚ ɓəɔɒɑəəɫ ɘɚɜɚɓɚɝɞɱɕɖɚɝɞɱ. 

ȺɜɏɌəɱɣəɱ ɐɚɘɱɤɖɔ ɓəɔɒɟɪɞɨ ɘɱɢəɱɞɨ ɍɑɞɚəɟ 

ɎəɌɝɗɱɐɚɖ ɟɞɎɚɜɑəəɫ ɚɜɏɌəɱɣəɔɡ ɖɔɝɗɚɞ. 

ȳɑɜəɌ ɛɱɝɖɟ ɘɌɪɞɨ ɜɚɓɘɱɜ Ɏɱɐ 0,14 ɐɚ 5 ɘɘ. 
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6.1. 1.  ȮɔɓəɌɣɑəəɫ ɱɝɞɔəəɚɲ ɥɱɗɨəɚɝɞɱ ɛɱɝɖɟ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɱɝɞɔəəɚɲ ɥɱɗɨəɚɝɞɱ ɛɱɝɖɟ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɛɱɖəɚɘɑɞɜ ɓ ɚɍõɯɘɚɘ 100 ɘɗ ɱ ɜɔɝɖɚɪ əɌ 

ɤɔɕɢɱ (ɜɔɝ. 6.1). ȭɑɜɟɞɨ əɌɎɌɒɖɟ ɛɱɝɖɟ 30-40 ɏ, ɛɜɚɝɱɪɪɞɨ 

ɲɲ ɣɑɜɑɓ ɝɔɞɚ ɓ ɖɜɟɏɗɔɘɔ ɚɞɎɚɜɌɘɔ ɐɱɌɘɑɞɜɚɘ 5 ɘɘ, 

Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 110°5 Ƚ̄.   

 

 
 

ȼɔɝ. 6.1. Ȼɱɖəɚɘɑɞɜ 

 

ȳ Ɏɔɝɟɤɑəɚɏɚ ɛɱɝɖɟ ɓɎɌɒɟɪɞɨ ɐɎɱ əɌɎɌɒɖɔ ɛɚ 10 ɏ, 

ɓɌɝɔɛɌɪɞɨ ɲɡ ɐɚ ɛɱɖəɚɘɑɞɜɱɎ, ɫɖɱ ɛɑɜɑɐ ɞɔɘ Ɏɔɝɟɤɟɪɞɨɝɫ ɱ 

ɓɎɌɒɟɪɞɨɝɫ. 

Ȼɱɖəɚɘɑɞɜɔ ɓ ɛɱɝɖɚɘ ɓəɚɎɟ ɓɎɌɒɟɪɞɨ, ɱ ɐɚ əɔɡ 

əɌɗɔɎɌɪɞɨ ɐɔɝɞɔɗɨɚɎɌəɟ Ɏɚɐɟ əɌ 2/3 ɲɡ ɚɍõɯɘɟ. 

ȶɚɒəɔɕ ɛɱɖəɚɘɑɞɜ ɟ əɌɡɔɗɑəɚɘɟ ɝɞɌəɱ ɝɞɌɎɗɫɞɨ əɌ 

Ɏɚɐɫəɟ ɍɌəɪ ɱ ɖɔɛõɫɞɫɞɨ ɟɛɜɚɐɚɎɒ 20 ɡɎ ɐɗɫ ɎɔɐɌɗɑəəɫ 

ɍɟɗɨɍɌɤɚɖ ɛɚɎɱɞɜɫ. 
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Ȼɱɖəɚɘɑɞɜɔ ɚɡɚɗɚɐɒɟɪɞɨ ɐɚ ɞɑɘɛɑɜɌɞɟɜɔ ɛɚɎɱɞɜɫ Ɏ 

ɛɜɔɘɱɥɑəəɱ, ɚɍɞɔɜɌɪɞɨ, ɐɚɗɔɎɌɪɞɨ ɐɔɝɞɔɗɨɚɎɌəɟ Ɏɚɐɟ ɐɚ 

ɘɱɞɖɔ ɱ ɓɎɌɒɟɪɞɨ. Ȼɚɞɱɘ ɛɱɖəɚɘɑɞɜɔ ɓɎɱɗɨəɪɪɞɨ Ɏɱɐ ɛɱɝɖɟ 

ɞɌ ɐɔɝɞɔɗɨɚɎɌəɚɲ Ɏɚɐɔ, ɛɜɚɘɔɎɌɪɞɨ, əɌɛɚɎəɪɪɞɨ 

ɐɔɝɞɔɗɨɚɎɌəɚɪ Ɏɚɐɚɪ ɐɚ ɘɱɞɖɔ ɱ ɓəɚɎɟ ɓɎɌɒɟɪɞɨ. 

ȣɝɞɔəəɟ ɥɱɗɨəɱɝɞɨ ɛɱɝɖɟ, ɏ/ɝɘ3, ɎɔɓəɌɣɌɪɞɨ ɓɌ 

ɠɚɜɘɟɗɚɪ: 
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ɐɑ m ð ɘɌɝɌ ɛɱɖəɚɘɑɞɜɌ ɓ ɛɱɝɖɚɘ, ɏ; 

m1 ð ɘɌɝɌ ɛɚɜɚɒəɨɚɏɚ ɛɱɖəɚɘɑɞɜɌ, ɏ. 

m2 ð ɘɌɝɌ ɛɱɖəɚɘɑɞɜɌ ɓ ɐɔɝɞɔɗɨɚɎɌəɚɪ Ɏɚɐɚɪ, ɏ; 

m3 ð ɘɌɝɌ ɛɱɖəɚɘɑɞɜɌ ɓ ɛɱɝɖɚɘ ɱ ɐɔɝɞɔɗɨɚɎɌəɚɪ Ɏɚɐɚɪ 

ɛɱɝɗɫ ɎɔɐɌɗɑəəɫ ɍɟɗɨɍɌɤɚɖ ɛɚɎɱɞɜɫ, ɏ; 

rɎ ð ɏɟɝɞɔəɌ Ɏɚɐɔ, ɫɖɌ ɐɚɜɱɎəɪɯ 1 ɏ/ɝɘ3. 

Ȯɱɐɘɱəəɱɝɞɨ ɘɱɒ ɐɎɚɘɌ ɜɑɓɟɗɨɞɌɞɌɘɔ əɑ ɛɚɎɔəəɌ 

ɛɑɜɑɎɔɥɟɎɌɞɔ 0,02 ɏ/ɝɘ3. ȳɌ ɍɱɗɨɤɔɡ Ɏɱɐɡɔɗɑəɨ ɱɝɞɔəəɟ 

ɥɱɗɨəɱɝɞɨ ɛɱɝɖɟ ɎɔɓəɌɣɌɪɞɨ ɛɚɎɞɚɜəɚ. 

ȳɌ ɖɱəɢɑɎɔɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔɕɘɌɪɞɨ ɝɑɜɑɐəɨɚ-

Ɍɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɱɝɞɔəəɚɲ ɥɱɗɨəɚɝɞɱ ɐɎɚɡ əɌɎɌɒɚɖ. 

 

6. 1.2. ȮɔɓəɌɣɑəəɫ əɌɝɔɛəɚɲ ɥɱɗɨəɚɝɞɱ ɛɱɝɖɟ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ əɌɝɔɛəɚɲ ɥɱɗɨəɚɝɞɱ ɛɱɝɖɟ Ɏ ɝɟɡɚɘɟ 

ɝɞɌəɱ ɛɱɝɚɖ ɟ ɖɱɗɨɖɚɝɞɱ 5 ɖɏ Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɖɌɘɑɜɱ 

ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 110°5 Ƚ̄ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ ɱ ɛɜɚɝɱɪɪɞɨ 

ɣɑɜɑɓ ɝɔɞɚ ɓ ɖɜɟɏɗɔɘɔ ɚɞɎɚɜɌɘɔ ɐɱɌɘɑɞɜɚɘ 5 ɘɘ. 

Ⱥɡɚɗɚɐɒɑəɔɕ ɛɱɝɚɖ ɓɌɝɔɛɌɪɞɨ ɓ Ɏɔɝɚɞɔ 10 ɝɘ Ɏ 

ɛɚɛɑɜɑɐəɨɚ ɓɎɌɒɑəɔɕ ɘɱɜəɔɕ ɢɔɗɱəɐɜ ɚɍõɯɘɚɘ 1 ɗ. 

ȳɌɗɔɤɚɖ ɛɱɝɖɟ Ɏ ɢɔɗɱəɐɜɱ ɓəɱɘɌɪɞɨ ɘɑɞɌɗɑɎɚɪ ɗɱəɱɕɖɚɪ. 

Ȼɱɝɗɫ ɢɨɚɏɚ ɢɔɗɱəɐɜ ɓ ɛɱɝɖɚɘ ɓɎɌɒɟɪɞɨ ɱ ɎɔɓəɌɣɌɪɞɨ 

əɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ m1 ð ɘɌɝɌ ɘɱɜəɚɏɚ ɢɔɗɱəɐɜɌ ɓ ɛɱɝɖɚɘ, ɖɏ; 

m ð ɘɌɝɌ ɘɱɜəɚɏɚ ɢɔɗɱəɐɜɌ ɍɑɓ ɛɱɝɖɟ, ɖɏ; 

V ð ɚɍõɯɘ ɢɔɗɱəɐɜɌ, ɘ3. 

Ȱɗɫ ɞɚɣəɚɝɞɱ ɎɔɓəɌɣɑəəɫ ɛɚɞɜɱɍəɚ ɛɚɎɞɚɜɔɞɔ ɐɎɱɣɱ. 

ȶɱəɢɑɎɔɕ ɜɑɓɟɗɨɞɌɞ ɎɔɓəɌɣɌɪɞɨ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ 

ɐɎɚɡ ɎɔɓəɌɣɑəɨ. 

ȹɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ ɛɱɝɖɟ əɑɚɍɡɱɐəɚ ɓəɌɞɔ ɐɗɫ 

ɜɚɓɜɌɡɟəɖɱɎ ɝɖɗɌɐɟ ɍɑɞɚəɟ, ɎɔɓəɌɣɑəəɫ ɛɚɜɚɒəɔɝɞɚɝɞɱ 

ɛɱɝɖɟ ɱ Ɏɜɑɤɞɱ-ɜɑɤɞ ɐɗɫ ɜɚɓɜɌɡɟəɖɱɎ, ɛɚɎõɫɓɌəɔɡ ɓ 

ɛɑɜɑɎɑɓɑəəɫɘ ɛɱɝɖɟ, ɛɜɚɑɖɞɟɎɌəəɫɘ ɝɖɗɌɐɝɨɖɔɡ 

ɛɜɔɘɱɥɑəɨ. 

 

6. 1.3. ȮɔɓəɌɣɑəəɫ ɛɚɜɚɒəɔɝɞɚɝɞɱ ɛɱɝɖɟ 

 

Ȼɚɜɚɒəɔɝɞɱɝɞɨ ɛɱɝɖɟ ɎɔɓəɌɣɌɯɞɨɝɫ ɓɌ ɐɌəɔɘɔ, ɫɖɱ ɘɔ 

ɎɔɓəɌɣɔɗɔ ɟ ɛɱɐɛɟəɖɞɌɡ 6.1.1 ɞɌ 6.1.2.  

ȮɚəɌ ɎɔɜɌɡɚɎɟɯɞɨɝɫ ɓ ɞɚɣəɱɝɞɪ ɐɚ 0,1% ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ rə ð əɌɝɔɛəɌ ɥɱɗɨəɱɝɞɨ ɛɱɝɖɟ Ɏ ɝɟɡɚɘɟ ɝɞɌəɱ, ɖɏ/ɘ3; 

rɛ ð ɱɝɞɔəəɌ ɥɱɗɨəɱɝɞɨ ɛɱɝɖɟ, ɖɏ/ɘ3. 

 

6. 1.4. ȮɔɓəɌɣɑəəɫ Ɏɚɗɚɏɚɝɞɱ ɛɱɝɖɟ 

 

ȳ ɛɌɜɞɱɲ ɐɚɝɗɱɐəɚɏɚ ɛɱɝɖɟ ɎɱɐɍɔɜɌɪɞɨ ɐɎɱ əɌɎɌɒɖɔ ɛɚ 

0,5 ɖɏ, ɓɎɌɒɟɪɞɨ ɓ ɞɚɣəɱɝɞɪ ɐɚ 1 ɏ ɱ ɎɔɝɔɛɌɪɞɨ ɖɚɒəɟ 

ɚɖɜɑɘɚ ɐɚ ɛɗɚɝɖɚɲ ɛɚɝɟɐɔəɔ, Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ 

ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 110°5 Ƚ̄ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ. Ȼɱɐ ɣɌɝ 

ɎɔɝɟɤɟɎɌəəɫ ɣɑɜɑɓ ɖɚɤɞɱ 30 ɡɎ ɛɱɝɚɖ ɛɑɜɑɘɱɤɟɪɞɨ. 

Ȼɱɝɚɖ ɚɡɚɗɚɐɒɟɪɞɨ ɱ ɓɎɌɒɟɪɞɨ. 

Ȯɚɗɚɏɱɝɞɨ ɛɱɝɖɟ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ m1 ð ɘɌɝɌ ɛɜɚɍɔ Ɏɚɗɚɏɚɏɚ ɛɱɝɖɟ, ɖɏ; 

m2 ð ɘɌɝɌ ɛɜɚɍɔ ɝɟɡɚɏɚ ɛɱɝɖɟ, ɖɏ. 

Ȯɚɗɚɏɱɝɞɨ ɛɱɝɖɟ ɎɔɓəɌɣɌɪɞɨ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ 

ɐɎɚɡ ɛɜɚɍ. 

 

6. 1.5. ȮɔɓəɌɣɑəəɫ Ɏɘɱɝɞɟ ɛɔɗɟɎɌɞɔɡ ɣɌɝɞɔəɚɖ ɟ ɛɱɝɖɟ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɖɱɗɨɖɚɝɞɱ ɛɔɗɟɎɌɞɔɡ ɣɌɝɞɔəɚɖ ɟ ɛɱɝɖɟ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɘɑɞɚɐ ɎɱɐɘɟɣɟɎɌəəɫ. 

ȻɔɗɟɎɌɞɱ ɣɌɝɞɔəɖɔ ɗɑɏɤɱ ɓɌ ɛɱɝɚɖ, ɚɝɱɐɌɪɞɨ Ɏɚəɔ 

ɛɚɎɱɗɨəɱɤɑ, əɱɒ ɓɑɜəɌ ɛɱɝɖɟ, ɱ ɞɚɘɟ ɘɚɒɟɞɨ ɍɟɞɔ ɗɑɏɖɚ 

Ɏɱɐɐɱɗɑəɱ Ɏɱɐ əɨɚɏɚ. 

ȳɎɌɒɟɪɞɨ 1 ɖɏ ɛɱɝɖɟ, ɎɔɝɔɛɌɪɞɨ ɟ ɛɚɝɟɐɔəɟ ɐɗɫ 

ɎɱɐɘɟɣɟɎɌəəɫ (ɜɔɝ. 6.2), ɓɌɗɔɎɌɪɞɨ Ɏɚɐɚɪ ɓ ɞɌɖɔɘ 

ɜɚɓɜɌɡɟəɖɚɘ, ɥɚɍ ɎɔɝɚɞɌ ɤɌɜɟ Ɏɚɐɔ əɌɐ ɛɱɝɖɚɘ ɝɖɗɌɐɌɗɌ 

200 ɘɘ. 

 
ȼɔɝ. 6.2.  ȻɚɝɟɐɔəɌ ɐɗɫ ɎɱɐɘɟɣɟɎɌəəɫ ɛɱɝɖɟ 

 

Ȼɱɝɚɖ Ɏɔɞɜɔɘɟɪɞɨ ɟ Ɏɚɐɱ ɍɗɔɓɨɖɚ ɐɎɚɡ ɏɚɐɔə, ɣɌɝ Ɏɱɐ 

ɣɌɝɟ ɛɑɜɑɘɱɤɟɪɣɔ. Ƀɑɜɑɓ ɐɎɱ ɏɚɐɔəɔ Ɏɘɱɝɞ ɛɚɝɟɐɔəɔ 

ɑəɑɜɏɱɕəɚ ɛɑɜɑɘɱɤɟɪɞɨ ɱ ɓɌɗɔɤɌɪɞɨ əɌ 2 ɡɎ Ɏ ɝɛɚɖɚɲ. 
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ȳɗɔɎɌɪɞɨ ɓɌɘɟɞəɱɗɟ Ɏɚɐɟ ɣɑɜɑɓ ɐɎɌ əɔɒəɱ ɓɗɔɎəɱ 

ɚɞɎɚɜɔ, ɓɌɗɔɤɌɪɣɔ əɌɐ ɛɱɝɖɚɘ ɤɌɜ Ɏɚɐɔ ɞɚɎɥɔəɚɪ        

30 ɘɘ. ȮɓɌɘɱə ɓɗɔɞɚɲ Ɏɚɐɔ ɐɚɗɔɎɌɪɞɨ ɣɔɝɞɟ Ɏɚɐɟ ɐɚ 

ɛɚɣɌɞɖɚɎɚɏɚ ɜɱɎəɫ. Ȯɘɱɝɞ ɛɚɝɟɐɔəɔ ɑəɑɜɏɱɕəɚ 

ɛɑɜɑɘɱɤɟɪɞɨ, ɓɌɗɔɤɌɪɞɨ ɟ ɝɛɚɖɚɲ əɌ ɐɎɱ ɡɎɔɗɔəɔ ɱ ɓəɚɎɟ 

ɓɗɔɎɌɪɞɨ Ɏɚɐɟ, ɫɖ ɚɛɔɝɌəɚ ɜɌəɱɤɑ. ȰɚɘɌɏɌɪɞɨɝɫ ɞɚɏɚ, ɥɚɍ 

ɎɚɐɌ əɌɐ ɛɱɝɖɚɘ ɝɞɌɗɌ ɛɜɚɓɚɜɚɪ. 

Ȼɜɚɍɟ Ɏɔɝɟɤɟɪɞɨ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ ɱ ɎɔɓəɌɣɌɪɞɨ 

əɌɫɎəɱɝɞɨ ɟ ɛɱɝɖɟ ɛɔɗɟɎɌɞɔɡ ɣɌɝɞɔəɚɖ ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ m1 ð ɘɌɝɌ əɌɎɌɒɖɔ ɛɱɝɖɟ ɐɚ ɎɱɐɘɟɣɟɎɌəəɫ, ɖɏ; 

m2 ð ɘɌɝɌ Ɏɔɝɟɤɑəɚɲ əɌɎɌɒɖɔ ɛɱɝɖɟ ɛɱɝɗɫ 

ɎɱɐɘɟɣɟɎɌəəɫ, ɖɏ. 

ȮɔɓəɌɣɑəəɫ Ɏɘɱɝɞɟ ɛɔɗɟɎɌɞɔɡ ɐɚɘɱɤɚɖ ɛɜɚɎɚɐɫɞɨ 

ɐɎɱɣɱ ɱ ɓɌ ɖɱəɢɑɎɔɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔɕɘɌɪɞɨ ɝɑɜɑɐəɯ 

Ɍɜɔɠɘɑɞɔɣəɑ ɐɎɚɡ ɎɔɓəɌɣɑəɨ. ȺɞɜɔɘɌəɱ ɜɑɓɟɗɨɞɌɞɔ 

ɝɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɐɚ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɒɟɜəɌɗɟ. 

ȶɱɗɨɖɱɝɞɨ ɛɔɗɟɎɌɞɔɡ ɐɚɘɱɤɚɖ ɟ ɛɱɝɖɟ ɓɌ ɘɌɝɚɪ əɑ 

ɘɚɒɑ ɛɑɜɑɎɔɥɟɎɌɞɔ 3% ɐɗɫ ɍɑɞɚəɱɎ, 10% ð ɐɗɫ ɜɚɓɣɔəɱɎ 

ɐɗɫ ɖɗɌɐɖɔ ɱ 15% ð ɐɗɫ ɤɞɟɖɌɞɟɜəɔɡ ɜɚɓɣɔəɱɎ. 

 

6. 1.6. ȮɔɓəɌɣɑəəɫ Ɏɘɱɝɞɟ ɚɜɏɌəɱɣəɔɡ ɐɚɘɱɤɚɖ ɟ ɛɱɝɖɟ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɝɛɚɣɌɞɖɟ ɏɚɞɟɪɞɨ ɑɞɌɗɚə. 

ȭɑɜɟɞɨ 2,5 ɘɗ 2%-ɏɚ ɜɚɓɣɔəɟ ɞɌəɱəɟ Ɏ 1%-ɘɟ ɜɚɓɣɔəɱ 

ɑɞɔɗɚɎɚɏɚ ɝɛɔɜɞɟ ɱ ɓɘɱɤɟɪɞɨ ɓ 97,5 ɘɗ 3%-ɏɚ ɜɚɓɣɔəɟ 

ɲɐɖɚɏɚ əɌɞɜɟ. Ƚɟɘɱɤ əɌɗɔɎɌɪɞɨ ɐɚ ɘɱɜəɚɏɚ ɢɔɗɱəɐɜɌ 

ɘɱɝɞɖɱɝɞɪ 250 ɘɗ ɱ ɓɌɗɔɤɌɪɞɨ ɟ ɝɛɚɖɚɲ əɌ 24 ɏɚɐɔəɔ. 

ȱɞɌɗɚə ɘɟɝɔɞɨ ɘɌɞɔ ɖɚɗɱɜ ɘɱɢəɚɏɚ ɣɌɪ. 

Ȱɗɫ ɐɚɝɗɱɐɒɑəəɫ ɓɎɌɒɟɪɞɨ 250 ɏ ɛɱɝɖɟ, ɓɌɝɔɛɌɪɞɨ 

ɕɚɏɚ Ɏ ɝɖɗɫəɔɕ ɘɱɜəɔɕ ɢɔɗɱəɐɜ ɚɍõɯɘɚɘ 250 ɘɗ ɐɚ ɘɱɞɖɔ 

130 ɘɗ  ɱ ɓɌɗɔɎɌɪɞɨ 3%-ɘ ɜɚɓɣɔəɚɘ ɲɐɖɚɏɚ əɌɞɜɟ ɐɚ ɘɱɞɖɔ 

200 ɘɗ.  

ɂɔɗɱəɐɜ ɓɌɗɔɤɌɪɞɨ ɟ ɝɛɚɖɚɲ əɌ 24 ɏɚɐɔəɔ. 
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ȶɚɗɔ ɘɔəɑ 24 ɏɚɐ, ɖɚɗɱɜ ɜɚɓɣɔəɟ əɌɐ ɛɱɝɖɚɘ 

ɛɚɜɱɎəɪɪɞɨ ɓ ɑɞɌɗɚəɚɘ. 

ɋɖɥɚ ɜɚɓɣɔə əɌɐ ɛɱɝɖɚɘ əɑ ɞɑɘəɱɤɔɕ Ɏɱɐ ɑɞɌɗɚəɌ ɣɔ 

ɎɓɌɏɌɗɱ əɑ ɓɌɍɌɜɎɗɪɯɞɨɝɫ, ɎɎɌɒɌɪɞɨ, ɥɚ ɛɱɝɚɖ ɛɜɔɐɌɞəɔɕ 

ɐɗɫ ɛɜɔɏɚɞɟɎɌəəɫ ɜɚɓɣɔəɱɎ ɱ ɍɑɞɚəɱɎ. 

ȹɌɫɎəɱɝɞɨ ɟ ɛɱɝɖɟ ɚɜɏɌəɱɣəɔɡ ɐɚɘɱɤɚɖ ɜɟɕəɟɯ 

ɢɑɘɑəɞəɔɕ ɖɌɘɱəɨ, ɓəɔɒɟɪɣɔ ɘɱɢəɱɝɞɨ ɍɑɞɚəɟ. 

 

6.2.  Ʌɑɍɱəɨ ɱ ɏɜɌɎɱɕ 

 

Ʌɑɍɱəɨ ɱ ɏɜɌɎɱɕ ɓ ɜɚɓɘɱɜɚɘ ɓɑɜɑə 5-70 ɘɘ ɯ ɖɜɟɛəɔɘɔ 

ɓɌɛɚɎəɪɎɌɣɌɘɔ ɐɗɫ ɎɌɒɖɚɏɚ ɍɑɞɚəɟ. 

ȯɜɌɎɱɕ ɟɞɎɚɜɪɯɞɨɝɫ ɫɖ ɜɑɓɟɗɨɞɌɞ ɛɜɔɜɚɐəɚɏɚ 

ɜɟɕəɟɎɌəəɫ ɘɱɢəɔɡ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ ɱ ɘɌɯ ɓɑɜəɌ ɖɜɟɏɗɚɲ 

ɠɚɜɘɔ. ȳɌ ɛɚɡɚɐɒɑəəɫɘ ɏɜɌɎɱɕ ɛɚɐɱɗɫɯɞɨɝɫ əɌ ɏɱɜɝɨɖɔɕ, 

ɘɚɜɝɨɖɔɕ, ɜɱɣɖɚɎɔɕ. ȻɑɜɑɎɌɏɌ ɏɱɜɝɨɖɚɏɚ ɏɜɌɎɱɪ ð 

əɑɜɱɎəɱɝɞɨ ɛɚɎɑɜɡəɱ, ɥɚ ɐɌɯ ɖɜɌɥɑ ɓɣɑɛɗɑəəɫ ɓ 

ɖɚɘɛɚəɑəɞɌɘɔ ɍɑɞɚəɟ, əɑɐɚɗɱɖ ð ɓɌɝɘɱɣɑəɱɝɞɨ ɐɚɘɱɤɖɌɘɔ 

ɛɱɝɖɟ, ɏɗɔəɔ, ɛɔɗɟ ɱ ɚɜɏɌəɱɣəɔɘɔ ɜɑɣɚɎɔəɌɘɔ.     

ȸɚɜɝɨɖɔɕ ɱ ɜɱɣɖɚɎɔɕ ɏɜɌɎɱɕ ɣɔɝɞɱɤɔɕ ɓɌ ɏɱɜɝɨɖɔɕ, Ɍɗɑ 

ɕɚɏɚ ɓɑɜəɌ ɘɌɪɞɨ ɏɗɌɐɖɟ ɛɚɎɑɜɡəɪ, ɥɚ ɓɌɎɌɒɌɯ 

ɓɣɑɛɗɑəəɪ ɓ ɢɑɘɑəɞəɚ-ɛɱɥɌəɔɘ ɜɚɓɣɔəɚɘ. 

Ʌɑɍɱəɨ ɟɞɎɚɜɪɯɞɨɝɫ ɐɜɚɍɗɑəəɫɘ ɞɎɑɜɐɔɡ ɏɱɜɝɨɖɔɡ 

ɛɚɜɱɐ. ȸɌɯ ɐɚɍɜɑ ɓɣɑɛɗɑəəɫ ɓ ɖɚɘɛɚəɑəɞɌɘɔ ɍɑɞɚəəɚɲ 

ɝɟɘɱɤɱ. 

 

6. 2.1.  ȮɔɓəɌɣɑəəɫ ɱɝɞɔəəɚɲ ɥɱɗɨəɚɝɞɱ ɓɑɜɑə ɥɑɍɑəɪ 

(ɏɜɌɎɱɪ) 

 

ȣɝɞɔəəɟ ɥɱɗɨəɱɝɞɨ ɓɑɜɑə ɥɑɍɑəɪ ɣɔ ɏɜɌɎɱɪ 

ɎɔɓəɌɣɌɪɞɨ ɓɌ ɐɚɛɚɘɚɏɚɪ ɛɱɖəɚɘɑɞɜɌ (ɐɔɎ. ɜɔɝ. 6.1). 

ȭɑɜɟɞɨ 30 ɏ ɛɚɐɜɱɍəɑəɚɏɚ ɐɚ ɜɚɓɘɱɜɟ ɓɑɜɑə 1,25 ɘɘ 

ɥɑɍɑəɪ ɣɔ ɏɜɌɎɱɪ. Ȼɜɚɍɟ ɜɚɓɞɔɜɌɪɞɨ ɟ ɣɌɎɟəəɱɕ ɝɞɟɛɢɱ, 

Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 110°5 Ƚ̄ ɐɚ 

ɛɚɝɞɱɕəɚɲ ɘɌɝɔ, ɛɱɝɗɫ ɣɚɏɚ ɚɡɚɗɚɐɒɟɪɞɨ Ɏ ɑɖɝɔɖɌɞɚɜɱ, ɐɑ ɕ 

ɓɍɑɜɱɏɌɪɞɨ ɲɲ ɐɚ ɘɚɘɑəɞɟ ɎɔɛɜɚɍɟɎɌəəɫ. 

ȳɎɌɒɟɪɞɨ ɐɎɱ əɌɎɌɒɖɔ ɛɚ 10 ɏ. ȶɚɒəɟ əɌɎɌɒɖɟ 

ɎɔɝɔɛɌɪɞɨ ɟ Ɏɔɝɟɤɑəɔɕ ɛɱɖəɚɘɑɞɜ ɱ ɓɌɗɔɎɌɪɞɨ 
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ɐɔɝɞɔɗɨɚɎɌəɚɪ Ɏɚɐɚɪ. ȻɚɐɌɗɨɤɑ ɎɔɓəɌɣɑəəɫ ɛɜɚɎɚɐɫɞɨ 

ɎɱɐɛɚɎɱɐəɚ ɐɚ ɘɑɞɚɐɔɖɔ, ɚɛɔɝɌəɚɲ Ɏ ɛ. 6.1.1 . ȣɝɞɔəəɌ 

ɥɱɗɨəɱɝɞɨ ɓɑɜɑə ɥɑɍɑəɪ Ɍɍɚ ɏɜɌɎɱɪ ɎɔɓəɌɣɌɯɞɨɝɫ ɫɖ 

ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɐɎɚɡ ɎɔɘɱɜɪɎɌəɨ.  

 

6. 2.2.  ȮɔɓəɌɣɑəəɫ əɌɝɔɛəɚɲ ɥɱɗɨəɚɝɞɱ ɥɑɍɑəɪ 

(ɏɜɌɎɱɪ) 

 

ȮɔɓəɌɣɑəəɫ ɛɜɚɎɚɐɫɞɨ ɓɌ ɐɚɛɚɘɚɏɚɪ ɘɱɜəɚɏɚ 

ɢɔɗɱəɐɜɌ, ɚɍõɯɘ ɫɖɚɏɚ ɓɌɗɑɒɔɞɨ Ɏɱɐ ɖɜɟɛəɚɝɞɱ ɥɑɍɑəɪ 

(ɏɜɌɎɱɪ): ɛɜɔ ɖɜɟɛəɚɝɞɱ 10 ɘɘ ɚɍõɯɘ ɢɔɗɱəɐɜɌ ð 5 ɗ, ɛɜɔ 

ɖɜɟɛəɚɝɞɱ 20 ɘɘ ð 10 ɗ, 40 ɘɘ ð 20 ɗ ɱ ɛɚəɌɐ 40 ɘɘ ð 50 ɗ. 

ȹɑɚɍɡɱɐəɟ ɖɱɗɨɖɱɝɞɨ ɥɑɍɑəɪ (ɏɜɌɎɱɪ) Ɏɔɝɟɤɟɪɞɨ ɐɚ 

ɛɚɝɞɱɕəɚɲ ɘɌɝɔ ɕ ɚɡɚɗɚɐɒɟɪɞɨ. ȳɎɌɒɟɪɞɨ ɘɱɜəɔɕ ɢɔɗɱəɐɜ, 

ɓɌɝɔɛɌɪɞɨ ɐɚ əɨɚɏɚ ɥɑɍɱəɨ (ɏɜɌɎɱɕ), ɐɚɖɔ əɑ ɟɞɎɚɜɔɞɨɝɫ 

ɖɚəɟɝ əɌɐ ɖɜɌɫɘɔ ɢɔɗɱəɐɜɌ. ȳɌɗɔɤɚɖ ɥɑɍɑəɪ (ɏɜɌɎɱɪ) 

ɓɜɱɓɌɪɞɨ ɘɑɞɌɗɑɎɚɪ ɗɱəɱɕɖɚɪ ɜɱɎəɚ ɓ ɖɜɌɫɘɔ ɢɔɗɱəɐɜɌ. 

ɂɔɗɱəɐɜ ɜɌɓɚɘ ɓɱ ɥɑɍɑəɑɘ (ɏɜɌɎɱɯɘ) ɓɎɌɒɟɪɞɨ. 

ȹɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ ɥɑɍɑəɪ (ɏɜɌɎɱɪ) ɎɔɓəɌɣɌɪɞɨ ɓɌ 

ɠɚɜɘɟɗɚɪ: 
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ɐɑ m1 ð ɘɌɝɌ ɘɱɜəɚɏɚ ɢɔɗɱəɐɜɌ ɱɓ ɓɌɛɚɎəɪɎɌɣɑɘ, ɖɏ; 

m ð ɘɌɝɌ ɘɱɜəɚɏɚ ɢɔɗɱəɐɜɌ ɍɑɓ ɓɌɛɚɎəɪɎɌɣɌ, ɖɏ; 

V ð ɚɍõɯɘ ɢɔɗɱəɐɜɌ, ɘ3. 

ȮɔɓəɌɣɑəəɫ ɛɜɚɎɚɐɫɞɨ ɞɜɔ ɜɌɓɔ ɱ ɍɑɜɟɞɨ 

ɝɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɓ ɞɜɨɚɡ ɎɔɘɱɜɪɎɌəɨ. 

ȹɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ ɥɑɍɑəɪ (ɏɜɌɎɱɪ) əɑɚɍɡɱɐəɚ ɓəɌɞɔ 

ɐɗɫ ɜɚɓɜɌɡɟəɖɟ ɝɖɗɌɐɟ ɍɑɞɚəɟ, ɎɔɓəɌɣɑəəɫ ɛɚɜɚɒəɔɝɞɚɝɞɱ 

ɖɜɟɛəɚɏɚ ɓɌɛɚɎəɪɎɌɣɌ, ɛɜɚɑɖɞɟɎɌəəɫ ɝɖɗɌɐɝɨɖɔɡ ɛɜɔ-

ɘɱɥɑəɨ, Ɍ ɞɌɖɚɒ ɐɗɫ ɜɚɓɜɌɡɟəɖɱɎ, ɛɚɎõɫɓɌəɔɡ ɓ ɞɜɌəɝ-

ɛɚɜɞɟɎɌəəɫɘ ɥɑɍɑəɪ (ɏɜɌɎɱɪ). 
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6. 2.3.  ȮɔɓəɌɣɑəəɫ ɛɚɜɚɒəɔɝɞɚɝɞɱ ɥɑɍɑəɪ (ɏɜɌɎɱɪ) 

 

ȳəɌɪɣɔ ɱɝɞɔəəɟ ɱ əɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ ɥɑɍɑəɪ (ɏɜɌɎɱɪ), 

ɗɑɏɖɚ ɎɔɓəɌɣɔɞɔ ɲɡ ɛɚɜɚɒəɔɝɞɱɝɞɨ. 

Ȼɚɜɚɒəɔɝɞɱɝɞɨ ɓɌ ɚɍõɯɘɚɘ ɎɔɓəɌɣɌɪɞɨ ɓ ɞɚɣəɱɝɞɪ ɐɚ 

0,1% ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ rə ð əɌɝɔɛəɌ ɥɱɗɨəɱɝɞɨ ɥɑɍɑəɪ (ɏɜɌɎɱɪ), ɖɏ/ɘ3; 

rɞ ð ɱɝɞɔəəɌ ɥɱɗɨəɱɝɞɨ ɓɑɜɑə ɥɑɍɑəɪ (ɏɜɌɎɱɪ), ɖɏ/ɘ3. 

 

6. 2.4 . ȮɔɓəɌɣɑəəɫ Ɏɚɗɚɏɚɝɞɱ ɥɑɍɑəɪ (ɏɜɌɎɱɪ) 

 

ȳɌɗɑɒəɚ Ɏɱɐ ɖɜɟɛəɚɝɞɱ ɓɑɜɑə ɥɑɍɑəɪ (ɏɜɌɎɱɪ) ɍɑɜɟɞɨ 

ɘɱɜəɟ ɛɜɚɍɟ ɐɗɫ ɎɔɓəɌɣɑəəɫ: ɛɜɔ ɖɜɟɛəɚɝɞɱ 20 ɘɘ ɍɑɜɟɞɨ 

1 ɖɏ, 40 ɘɘ ð 2,5 ɖɏ, 70 ɘɘ ð 5 ɖɏ. 

ȿ ɝɞɌəɱ ɛɜɔɜɚɐəɚɲ Ɏɚɗɚɏɚɝɞɱ ɛɜɚɍɟ ɓɎɌɒɟɪɞɨ, ɖɗɌɐɟɞɨ 

əɌ ɐɑɖɚ ɱ Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ. 

Ȼɱɝɗɫ ɚɡɚɗɚɐɒɑəəɫ ɛɜɚɍɟ ɓɎɌɒɟɪɞɨ.  

Ȯɚɗɚɏɱɝɞɨ ɥɑɍɑəɪ (ɏɜɌɎɱɪ) ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ m1 ð ɘɌɝɌ ɓɌɛɚɎəɪɎɌɣɌ Ɏ ɝɞɌəɱ ɛɜɔɜɚɐəɚɲ 

Ɏɚɗɚɏɚɝɞɱ, ɏ; 

m2 ð ɘɌɝɌ ɓɌɛɚɎəɪɎɌɣɌ Ɏ ɝɟɡɚɘɟ ɝɞɌəɱ, ɏ. 

Ȯɔɖɚəɟɪɞɨ ɐɎɌ ɎɔɘɱɜɪɎɌəəɫ ɱ ɍɑɜɟɞɨ ɝɑɜɑɐəɨɚ-

Ɍɜɔɠɘɑɞɔɣəɑ ɓ əɔɡ. 

 

6. 2.5 . ȮɔɓəɌɣɑəəɫ ɛɔɗɟɎɌɞɔɡ ɣɌɝɞɔəɚɖ ɟ ɥɑɍɑəɱ 

(ɏɜɌɎɱɲ) 

 

Ȯɘɱɝɞ ɢɔɡ ɐɚɘɱɤɚɖ ɎɔɓəɌɣɌɯɞɨɝɫ ɘɑɞɚɐɚɘ 

ɎɱɐɘɟɣɟɎɌəəɫ. 
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ȻɚɝɟɐɔəɌ ɐɗɫ ɎɱɐɘɟɣɟɎɌəəɫ  ɯ ɌəɌɗɚɏɱɣəɚɪ, ɫɖ ɐɗɫ 

ɎɔɓəɌɣɑəəɫ ɐɚɘɱɤɚɖ ɟ ɛɱɝɖɟ (ɐɔɎ. ɜɔɝ. 6.2), Ɍɗɑ ɜɚɓɘɱɜɔ ɲɲ 

ɍɱɗɨɤɱ: ɎɔɝɚɞɌ ɛɚɝɟɐɔəɔ 350 ɘɘ, Ɍ ɐɱɌɘɑɞɜ ð 230 ɘɘ. 

Ȼɜɚɍɟ ɥɑɍɑəɪ Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɖɌɘɑɜɱ ɐɚ 

ɛɚɝɞɱɕəɚɲ ɘɌɝɔ. ɋɖɥɚ ɖɜɟɛəɱɝɞɨ ɓɑɜɑə ɥɑɍɑəɪ (ɏɜɌɎɱɪ) ɐɚ 

40 ɘɘ, ɍɑɜɟɞɨ əɌɎɌɒɖɟ 5 ɖɏ, Ɍ ɫɖɥɚ ɎɚəɌ ɐɚɝɫɏɌɯ 70 ɘɘ, 

ɞɚɐɱ ɍɑɜɟɞɨ 10 ɖɏ. 

Ȼɜɚɍɟ ɛɚɘɱɥɌɪɞɨ ɟ ɛɚɝɟɐɔəɟ ɐɗɫ ɎɱɐɘɟɣɟɎɌəəɫ, 

ɓɌɗɔɎɌɪɞɨ Ɏɚɐɚɪ ɐɚ Ɏɑɜɡəɨɚɏɚ ɓɗɔɎəɚɏɚ ɚɞɎɚɜɟ ɱ 

Ɏɔɞɜɔɘɟɪɞɨ ɟ ɞɌɖɚɘɟ ɝɞɌəɱ ɐɚ ɛɚɎəɚɏɚ ɜɚɓɘõɫɖɤɑəəɫ 

ɛɔɗɟɎɌɞɔɡ ɏɜɟɐɚɖ əɌ ɛɚɎɑɜɡəɱ ɓɌɛɚɎəɪɎɌɣɌ. Ȼɚɞɱɘ ɐɚ 

ɛɚɝɟɐɔəɔ ɓɌɗɔɎɌɪɞɨ Ɏɚɐɟ Ɏ ɞɌɖɱɕ ɖɱɗɨɖɚɝɞɱ, ɥɚɍ ɎɔɝɚɞɌ 

ɤɌɜɟ əɌɐ ɛɜɚɍɚɪ ɍɟɗɌ əɑ ɘɑəɤɑ əɱɒ 200 ɘɘ. 

Ȼɚɝɟɐɔəɟ ɓɌɗɔɤɌɪɞɨ ɟ ɝɛɚɖɚɲ əɌ 2 ɡɎ. Ȼɱɝɗɫ ɢɨɚɏɚ 

ɣɑɜɑɓ ɐɎɌ əɔɒəɱ ɚɞɎɚɜɔ ɓɗɔɎɌɪɞɨ ɚɞɜɔɘɌəɟ ɛɱɐ ɣɌɝ 

ɛɜɚɘɔɎɌəəɫ ɓɌɛɚɎəɪɎɌɣɌ ɝɟɝɛɑəɓɱɪ ɓ ɞɌɖɔɘ 

ɜɚɓɜɌɡɟəɖɚɘ, ɥɚɍ əɌɐ ɛɜɚɍɚɪ ɓɌɗɔɤɔɎɝɫ ɤɌɜ ɝɟɝɛɑəɓɱɲ əɑ 

ɘɑəɤɑ əɱɒ 30 ɘɘ. 

Ȼɚɞɱɘ ɛɜɚɍɟ ɓəɚɎɟ ɓɌɗɔɎɌɪɞɨ Ɏɚɐɚɪ ɱ ɎɔɛɜɚɍɟɎɌəəɫ 

ɛɚɎɞɚɜɪɪɞɨ ɐɚɞɔ, ɐɚɖɔ ɎɚɐɌ əɌɐ ɓɌɛɚɎəɪɎɌɣɑɘ əɑ ɝɞɌəɑ 

ɛɜɚɓɚɜɚɪ. Ȼɜɚɍɟ Ɏɔɝɟɤɟɪɞɨ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ. 

Ȯɘɱɝɞ ɟ ɓɌɛɚɎəɪɎɌɣɱ ɛɔɗɟɎɌɞɔɡ ɐɚɘɱɤɚɖ ɎɔɓəɌɣɌɪɞɨ 

ɓɌ ɠɚɜɘɟɗɚɪ: 
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ɐɑ m ð ɘɌɝɌ ɛɜɚɍɔ ɐɚ ɎɱɐɘɟɣɟɎɌəəɫ, ɏ; 

m1 ð ɘɌɝɌ ɛɜɚɍɔ ɛɱɝɗɫ ɎɱɐɘɟɣɟɎɌəəɫ, ɏ. 

ȻɜɚɎɚɐɫɞɨ ɐɎɌ ɎɔɘɱɜɪɎɌəəɫ. ȼɑɓɟɗɨɞɌɞ ɎɔɓəɌɣɌɪɞɨ 

ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɢɔɡ ɐɎɚɡ ɎɔɓəɌɣɑəɨ. 

ɋɖɥɚ ɓɌɛɚɎəɪɎɌɣ Ɏɔɜɚɍɗɑəɚ ɓ ɘɌɏɘɌɞɔɣəɔɡ ɞɌ 

ɘɑɞɌɘɚɜɠɱɣəɔɡ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ, ɞɚɐɱ ɖɱɗɨɖɱɝɞɨ ɛɔɗɟɎɌɞɔɡ 

ɣɌɝɞɔəɚɖ əɑ ɛɚɎɔəəɌ ɛɑɜɑɎɔɥɟɎɌɞɔ 1%. 

ȳɌɛɚɎəɪɎɌɣ ɓ ɚɝɌɐɚɎɔɡ ɏɱɜɝɨɖɔɡ ɛɚɜɱɐ ɘɌɜɚɖ ɐɚ 400 ɱ 

Ɏɱɐ 400 ɐɚ 1200 ɘɌɯ Ɏɘɱɝɞ ɢɔɡ ɣɌɝɞɔəɚɖ ɎɱɐɛɚɎɱɐəɚ 3 ɱ 2%. 
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ȻɔɗɟɎɌɞɱ ɐɚɘɱɤɖɔ Ɏ ɓɌɛɚɎəɪɎɌɣɱ ɯ əɑɍɑɓɛɑɣəɔɘɔ 

ɞɚɘɟ, ɥɚ ɛɑɜɑɤɖɚɐɒɌɪɞɨ ɓɣɑɛɗɑəəɪ ɕɚɏɚ ɓ ɢɑɘɑəɞəɔɘ 

ɖɌɘɑəɑɘ ɱ ɞɔɘ ɝɌɘɔɘ ɓəɔɒɟɪɞɨ ɘɱɢəɱɝɞɨ ɱ ɘɚɜɚɓɚɝɞɱɕɖɱɝɞɨ 

ɍɑɞɚəɟ. 

 

6. 2.6 . ȮɔɓəɌɣɑəəɫ ɚɜɏɌəɱɣəɔɡ ɐɚɘɱɤɚɖ ɟ ɥɑɍɑəɱ 

(ɏɜɌɎɱɲ) 

 

ȮɱɐɍɔɜɌɪɞɨ ɓɌɛɚɎəɪɎɌɣ ɓ əɌɕɍɱɗɨɤɚɪ ɖɜɟɛəɱɝɞɪ 

ɓɑɜɑə 20 ɘɘ ɘɌɝɚɪ 1 ɖɏ. Ȼɜɚɝɱɪɪɞɨ ɛɜɚɍɟ ɖɜɱɓɨ ɝɔɞɚ ɓ 

ɐɱɌɘɑɞɜɚɘ ɚɞɎɚɜɱɎ 20 ɘɘ. Ȼɜɚɍɟ ɛɚɘɱɥɌɪɞɨ ɐɚ ɘɱɜəɚɏɚ 

ɢɔɗɱəɐɜɌ ɘɱɝɞɖɱɝɞɪ    250 ɘɗ ɐɚ ɜɱɎəɫ 130 ɘɗ, ɛɱɝɗɫ ɣɚɏɚ Ɏ 

əɨɚɏɚ ɓɌɗɔɎɌɪɞɨ 3%-ɕ ɜɚɓɣɔə ɲɐɖɚɏɚ əɌɞɜɟ ɐɚ ɛɚɓəɌɣɖɔ 

200 ɘɗ. ȹɌɐɌɗɱ ɐɚɝɗɱɐɒɑəəɫ ɛɜɚɎɚɐɫɞɨ ɌəɌɗɚɏɱɣəɚ 

ɐɚɝɗɱɐɒɑəəɪ əɌɫɎəɚɝɞɱ ɚɜɏɌəɱɣəɔɡ ɐɚɘɱɤɚɖ ɟ ɛɱɝɖɟ. ȶɚɗɱɜ 

ɜɚɓɣɔəɟ ɲɐɖɚɏɚ əɌɞɜɟ ɛɜɔ ɚɍɜɚɍɢɱ ɖɜɟɛəɚɏɚ ɓɌɛɚɎəɪɎɌɣɌ 

əɑ ɘɟɝɔɞɨ ɍɟɞɔ ɞɑɘəɱɤɔɘ ɓɌ ɑɞɌɗɚə. 

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ 

 

1. ɋɖ ɛɚɐɱɗɫɪɞɨɝɫ ɛɱɝɖɔ ɓɌ ɛɚɡɚɐɒɑəəɫɘ? 

2. ɋɖ Ɏɱɐɜɱɓəɫɪɞɨɝɫ ɛɱɝɖɔ ɓɌ ɘɱəɑɜɌɗɚɏɱɣəɔɘ ɝɖɗɌɐɚɘ? 

3. ȳ ɫɖɔɡ ɚɛɑɜɌɢɱɕ ɝɖɗɌɐɌɯɞɨɝɫ ɎɔɓəɌɣɑəəɫ əɌɝɔɛəɚɲ 

ɥɱɗɨəɚɝɞɱ ɛɱɝɖɟ? 

4. ȿ ɣɚɘɟ əɑɍɑɓɛɑɖɌ ɐɗɫ ɍɑɞɚəɱɎ ɱ ɜɚɓɣɔəɱɎ, ɖɚɗɔ Ɏ 

ɛɱɝɖɟ ɯ əɑɐɚɛɟɝɞɔɘɌ əɚɜɘɌ ɚɜɏɌəɱɣəɔɡ ɐɚɘɱɤɚɖ? 

5. ȳ ɫɖɚɪ ɖɜɟɛəɱɝɞɪ ɓɑɜɑə ɎɔɖɚɜɔɝɞɚɎɟɯɞɨɝɫ ɛɱɝɚɖ ɫɖ 

ɐɜɱɍəɔɕ ɓɌɛɚɎəɪɎɌɣ ɐɗɫ ɎɌɒɖɔɡ ɍɑɞɚəɱɎ? 

6. Ƀɔɘ Ɏɱɐɜɱɓəɫɯɞɨɝɫ ɥɑɍɱəɨ Ɏɱɐ ɏɜɌɎɱɪ? 

7. ɋɖɱ ɜɚɓɘɱɜɔ ɓɑɜɑə ɛɚɎɔəɑə ɘɌɞɔ ɖɜɟɛəɔɕ 

ɓɌɛɚɎəɪɎɌɣ?  

8. ɋɖ ɎɔɓəɌɣɌɪɞɨ Ɏɚɗɚɏɱɝɞɨ ɥɑɍɑəɪ (ɏɜɌɎɱɪ)? 

9. Ƀɔɘ əɑɍɑɓɛɑɣəɌ əɌɫɎəɱɝɞɨ ɟ ɓɌɛɚɎəɪɎɌɣɱ 

ɚɜɏɌəɱɣəɔɡ ɐɚɘɱɤɚɖ? 

10. ɋɖ ɎɔɓəɌɣɌɪɞɨ ɱɝɞɔəəɟ ɥɱɗɨəɱɝɞɨ ɥɑɍɑəɪ 

(ɏɜɌɎɱɪ)? 

11. ȳ ɫɖɚɪ ɘɑɞɚɪ ɎɔɓəɌɣɌɪɞɨ əɌɝɔɛəɟ ɥɱɗɨəɱɝɞɨ 

ɓɌɛɚɎəɪɎɌɣɱɎ? 
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ȭȿȰȣȮȱȷɈȹȣ ȼȺȳɃȴȹȴ 
 

  

ȭɟɐɱɎɑɗɨəɱ ɜɚɓɣɔəɔ ɛɚɞɜɱɍəɱ ɐɗɫ ɢɑɏɗɫəɚɲ ɱ ɖɌɘõɫəɚɲ 

ɖɗɌɐɖɔ, Ɏəɟɞɜɱɤəɱɡ ɱ ɓɚɎəɱɤəɱɡ ɤɞɟɖɌɞɟɜɚɖ, ɐɗɫ ɘɚəɞɌɒɟ 

ɍɟɐɔəɖɱɎ ɓ ɖɜɟɛəɔɡ ɍɗɚɖɱɎ ɱ ɛɌəɑɗɑɕ, ɓɌɎɚɐɝɨɖɚɏɚ 

ɚɓɐɚɍɗɑəəɫ ɛɚɎɑɜɡɚəɨ ɝɞɱəɚɎɔɡ ɛɌəɑɗɑɕ ɱ ɖɜɟɛəɔɡ 

ɝɞɱəɚɎɔɡ ɍɗɚɖɱɎ, ɏɱɐɜɚɱɓɚɗɫɢɱɲ ɜɱɓəɚɘɌəɱɞəɔɡ ɛɜɔɘɱɥɑəɨ. 

ȭɟɐɱɎɑɗɨəɔɕ ɜɚɓɣɔə ɝɖɗɌɐɌɯɞɨɝɫ ɓ Ɏõɫɒɟɣɚɲ ɜɑɣɚɎɔəɔ, 

ɐɜɱɍəɚɏɚ ɓɌɛɚɎəɪɎɌɣɌ, Ɏɚɐɔ ɕ ɱəɖɚɗɔ ɐɚɘɱɤɚɖ, ɫɖɱ 

ɛɚɗɱɛɤɟɪɞɨ ɐɑɫɖɱ ɎɗɌɝɞɔɎɚɝɞɱ ɜɚɓɣɔəɟ. 

ȿ ɛɜɚɢɑɝɱ ɞɎɑɜɐɱəəɫ ɎõɫɒɟɣɌ ɜɑɣɚɎɔəɌ ɘɱɢəɚ ɓɎõɫɓɟɯ 

ɘɱɒ ɝɚɍɚɪ ɓɑɜəɌ ɓɌɛɚɎəɪɎɌɣɌ ɱ ɟɞɎɚɜɪɯɞɨɝɫ ɤɞɟɣəɑ 

ɖɌɘɱəəɫ. 

Ȯõɫɒɟɣɔɘ ɘɚɒɑ ɍɟɞɔ ɢɑɘɑəɞ, ɎɌɛəɚ, ɏɱɛɝ ɱ ɝɟɘɱɤɱ ɓ 

əɔɡ. 

Ȱɜɱɍəɔɘ ɓɌɛɚɎəɪɎɌɣɑɘ, ɫɖ ɛɜɌɎɔɗɚ, ɯ ɛɱɝɚɖ ɣɔ ɍɟɐɨ-

ɫɖɌ ɏɱɜɝɨɖɌ ɛɚɜɚɐɌ, ɛɚɐɜɱɍəɑəɌ ɐɚ ɜɚɓɘɱɜɱɎ 0,14-5 ɘɘ. 

ɋɖɥɚ ɎɔɖɚɜɔɝɞɚɎɟɯɞɨɝɫ ɥɱɗɨəɔɕ ɓɌɛɚɎəɪɎɌɣ, ɞɌɖɱ 

ɜɚɓɣɔəɔ əɌɓɔɎɌɪɞɨɝɫ ɎɌɒɖɔɘɔ ɱ ɥɱɗɨəɱɝɞɨ ɲɡ ɘɚɒɑ ɍɟɞɔ 

ɛɚəɌɐ 1500 ɖɏ/ɘ3. ȷɑɏɖɔɘɔ əɌɓɔɎɌɪɞɨɝɫ ɜɚɓɣɔəɔ ɓɱ 

ɥɱɗɨəɱɝɞɪ ɘɑəɤɑ əɱɒ 1500 ɖɏ/ɘ3. 

ȮɱɞɣɔɓəɫəɌ ɛɜɚɘɔɝɗɚɎɱɝɞɨ ɏɚɞɟɯ ɞɌɖɱ ɘɌɜɖɔ 

ɍɟɐɱɎɑɗɨəɔɡ ɜɚɓɣɔəɱɎ ɓɌ ɘɱɢəɱɝɞɪ əɌ ɝɞɔɝɖ (0,1 ȸȻɌ): 4,10, 

25, 50, 75, 100, 150, 200, 300.  

 

7.1. ȮɔɓəɌɣɑəəɫ ɜɟɡɚɘɚɝɞɱ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ 

 

ȼɟɡɚɘɱɝɞɨ ɍɟɐɱɎɑɗɨəɚɏɚ ɜɚɓɣɔəɟ ɜɚɓɏɗɫɐɌɯɞɨɝɫ ɫɖ 

ɓɐɌɞəɱɝɞɨ ɜɚɓɞɱɖɌɞɔɝɫ ɛɚ ɛɚɎɑɜɡəɱ ɖɌɘɑəɪ ɞɚəɖɔɘ ɤɌɜɚɘ ɱ 

ɓɌɛɚɎəɪɎɌɞɔ Ɏɝɱ əɑɜɱɎəɚɝɞɱ ɚɝəɚɎɔ.  

Ȱɗɫ ɟɖɗɌɐɌəəɫ ɝɟɡɔɡ ɱ ɛɚɜɔɝɞɔɡ ɖɌɘõɫəɔɡ ɘɌɞɑɜɱɌɗɱɎ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɍɟɐɱɎɑɗɨəɱ ɜɚɓɣɔəɔ ɓ ɍɱɗɨɤɚɪ ɜɟɡɚɘɱɝɞɪ, 

Ɍ ɐɗɫ Ɏɚɗɚɏɔɡ ɱ ɥɱɗɨəɔɡ ð ɓ ɘɑəɤɚɪ ɜɟɡɚɘɱɝɞɪ. 
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ȻɜɔɗɌɐ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɜɟɡɚɘɚɝɞɱ ɍɟɐɱɎɑɗɨəɚɏɚ 

ɜɚɓɣɔəɟ (ɜɔɝ. 7.1) ɝɖɗɌɐɌɯɞɨɝɫ ɱɓ ɤɞɌɞɔɎɌ, əɌ ɝɞɱɕɢɱ 6 

ɫɖɚɏɚ ɓɌɖɜɱɛɗɑəɱ ɞɜɔɘɌɣɱ 7. ȹɔɒəɱɕ ɞɜɔɘɌɣ ɘɌɯ ɏɎɔəɞ 3, 

ɫɖɔɕ ɟɞɜɔɘɟɯ ɝɞɜɔɒɑəɨ 5 ɖɚəɟɝɌ 2. 

 

 
 

ȼɔɝ. 7.1. ȻɜɔɗɌɐ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɜɟɡɚɘɚɝɞɱ ɜɚɓɣɔəəɚɲ 

ɝɟɘɱɤɱ 

 

Ȱɚ ɞɜɔɘɌɣɱɎ ɛɜɔɖɜɱɛɗɑəɌ ɤɖɌɗɌ ɓ ɛɚɐɱɗɖɌɘɔ 4. ȳɌ 

ɐɚɛɚɘɚɏɚɪ ɤɖɌɗɔ ɎɱɐɓəɌɣɌɪɞɨ ɓɌɏɗɔɍɗɑəəɫ ɖɚəɟɝɌ Ɏ 

ɜɚɓɣɔəəɟ ɝɟɘɱɤ ɱ ɚɍõɯɘ ɓɌəɟɜɪɎɌəəɫ ɣɌɝɞɔəɔ ɖɚəɟɝɌ. 

ȶɚəɟɝ ɘɌɯ ɖɚəɖɜɑɞəɱ ɜɚɓɘɱɜɔ: ɎɔɝɚɞɌ ð 145 ɘɘ, 

ɐɱɌɘɑɞɜ ɚɝəɚɎɔ ð 75 ɘɘ, ɘɌɝɌ ɓɱ ɝɞɜɔɒəɑɘ 5 ɱ ɍɌɗɌɝɞɚɘ ð 

300 ɏ. 
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ȻɚɝɟɐɔəɌ 1 ɐɗɫ ɓɍɑɜɱɏɌəəɫ ɍɟɐɱɎɑɗɨəɚɏɚ ɜɚɓɣɔəɟ ɘɌɯ 

ɠɚɜɘɟ ɓɜɱɓɌəɚɏɚ ɖɚəɟɝɌ ɱ ɎɔɏɚɞɚɎɗɑəɌ ɓ ɗɔɝɞɚɎɚɲ ɝɞɌɗɱ. 

Ȼɚɝɟɐɔəɟ 1 əɌɛɚɎəɪɪɞɨ ɜɚɓɣɔəəɚɪ ɝɟɘɱɤɤɪ əɌ 1 ɝɘ 

əɔɒɣɑ Ɏɱɐ ɲɲ ɖɜɌɲɎ. Ƚɟɘɱɤ ɝɞɜɟɤɟɪɞɨ 25 ɜɌɓɱɎ ɝɞɜɔɒəɑɘ ɓ 

ɐɱɌɘɑɞɜɚɘ 10-12 ɘɘ.  

ȳɌ ɐɚɛɚɘɚɏɚɪ ɏɎɔəɞɌ 3 ɚɛɟɝɖɌɪɞɨ ɖɚəɟɝ ɐɚ 

ɛɚɗɚɒɑəəɫ ɐɚɞɔɖɟ ɓ ɛɚɎɑɜɡəɑɪ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ ɱ 

ɠɱɖɝɟɪɞɨ ɢɑ ɛɚɗɚɒɑəəɫ, ɎɱɐɓəɌɣɌɪɣɔ ɛɜɔ ɢɨɚɘɟ ɛɚɖɌɓəɔɖ 

ɝɞɜɱɗɖɔ əɌ ɤɖɌɗɱ. Ȼɚɞɱɘ Ɏɱɐɖɜɟɣɟɪɞɨ ɏɎɔəɞ, ɐɌɪɣɔ ɓɘɚɏɟ 

ɖɚəɟɝɟ Ɏɱɗɨəɚ ɓɌəɟɜɪɎɌɞɔɝɫ Ɏ ɜɚɓɣɔə ɱ ɛɱɝɗɫ ɓɌɎɑɜɤɑəəɫ 

ɓɌəɟɜɪɎɌəəɫ ɠɱɖɝɟɪɞɨ ɐɜɟɏɔɕ Ɏɱɐɗɱɖ əɌ ɤɖɌɗɱ. 

ȳɌɏɗɔɍɗɑəəɫ ɖɚəɟɝɌ Ɏ ɜɚɓɣɔə, ɝɘ, ɎɔɓəɌɣɌɪɞɨ ɫɖ 

ɜɱɓəɔɢɪ ɘɱɒ ɐɎɚɘɌ ɎɱɐɗɱɖɌɘɔ. 

ȼɟɡɚɘɱɝɞɨ ɍɟɐɱɎɑɗɨəɚɏɚ ɜɚɓɣɔəɟ ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ 

ɝɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɐɎɚɡ ɎɔɘɱɜɪɎɌəɨ. 

ȮɱɐɛɚɎɱɐəɚ ɐɚ ɛɜɔɓəɌɣɑəəɫ ɜɚɓɣɔəɟ ɛɜɔɕɘɌɪɞɨ ɞɌɖɟ 

ɜɟɡɚɘɱɝɞɨ, ɝɘ: 

ȮɱɍɜɚɎɌəɌ ɍɟɞɚɎɌ ɖɗɌɐɖɌ 1-3 

ȭɟɞɚɎɌ ɖɗɌɐɖɌ 4-6 

ȳɎɔɣɌɕəɌ ɖɗɌɐɖɌ ɓ 

ɛɚɜɚɒəɔɝɞɚɲ ɢɑɏɗɔ ɣɔ 

ɖɑɜɌɘɱɣəɚɏɚ ɖɌɘɑəɪ ɓ 

ɛɚɜɚɒəɔəɌɘɔ 7-8 

ȳɎɔɣɌɕəɌ ɖɗɌɐɖɌ ɓɱ ɝɟɢɱɗɨəɚɲ 

ɢɑɏɗɔ, ɖɗɌɐɖɌ ɓ ɍɑɞɚəəɔɡ ɱ 

ɛɜɔɜɚɐəɔɡ ɖɌɘɑəɱɎ ɗɑɏɖɔɡ 

ɛɚɜɱɐ 9-13  

ȳɌɗɔɎɌəəɫ ɛɚɜɚɒəɔə ɛɜɔ 

ɍɟɞɚɎɱɕ ɖɗɌɐɢɱ 13-15  

  

7.2.  ȮɔɓəɌɣɑəəɫ ɜɚɓɤɌɜɟɎɌəəɫ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ 

 

ȼɚɓɣɔəəɟ ɝɟɘɱɤ ɟɖɗɌɐɌɪɞɨ ɐɚ ɘɑɞɌɗɑɎɚɲ ɠɚɜɘɔ 

ɜɚɓɘɱɜɚɘ 150 ɡ 150  ɡ 150 ɘɘ, ɟɥɱɗɨəɪɪɞɨ, ɎɔɜɱɎəɪɪɞɨ 

ɛɚɎɑɜɡəɪ ɓɜɌɓɖɌ (ɜɔɝ. 7.2). 

ɀɚɜɘɟ ɎɝɞɌəɚɎɗɪɪɞɨ əɌ Ɏɱɍɜɚɝɞɱɗ ɱ ɜɑɞɑɗɨəɚ 

ɓɌɖɜɱɛɗɪɪɞɨ əɌ ɕɚɏɚ ɛɚɎɑɜɡəɱ. 
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ȼɔɝ. 7.2. ȽɡɑɘɌ ɎɔɓəɌɣɑəəɫ ɜɚɓɤɌɜɟɎɌəəɫ ɜɚɓɣɔəəɚɲ 

ɝɟɘɱɤɱ 

 

ȮɱɍɜɌɢɱɪ ɛɜɚɎɚɐɫɞɨ ɟɛɜɚɐɚɎɒ 1 ɡɎ, ɛɱɝɗɫ ɣɚɏɚ ɓ 

ɠɚɜɘɔ əɌ Ɏɔɝɚɞɱ 75°0,5 ɘɘ ɗɚɛɌɞɖɚɪ ɓɌɍɔɜɌɪɞɨ Ɏɑɜɡəɱɕ 

ɤɌɜ ɜɚɓɣɔəɟ ɱ ɟɖɗɌɐɌɪɞɨ ɕɚɏɚ əɌ ɐɑɖɚ. ȹɔɒəɱɕ ɤɌɜ 

ɜɚɓɣɔəɟ ɎɔɖɗɌɐɌɪɞɨ əɌ ɱəɤɑ ɐɑɖɚ.   

Ȼɜɚɍɔ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ ɓɎɌɒɟɪɞɨ ɱ Ɏ ɘɚɖɜɚɘɟ ɝɞɌəɱ 

ɜɚɓɝɱɪɪɞɨ əɌ ɝɔɞɱ 0,14 ɘɘ. 

ɃɌɝɞɔəɖɔ əɌ ɝɔɞɱ ɛɜɚɘɔɎɌɪɞɨ ɣɔɝɞɚɪ Ɏɚɐɚɪ ɐɚ 

ɛɚɎəɚɲ Ɏɱɐɝɟɞəɚɝɞɱ Ɏõɫɒɟɣɚɲ ɜɑɣɚɎɔəɔ. ȻɜɚɘɔɎɌəəɫ 

ɎɎɌɒɌɪɞɨ ɓɌɎɑɜɤɑəɔɘ, ɖɚɗɔ ɓɱ ɝɔɞɌ ɎɔɞɱɖɌɯ ɣɔɝɞɌ ɎɚɐɌ. 

Ȼɜɚɍɔ ɓɌɛɚɎəɪɎɌɣɌ ɛɑɜɑəɚɝɫɞɨ əɌ ɣɔɝɞɱ ɐɑɖɌ, 

Ɏɔɝɟɤɟɪɞɨ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 105 -110 Ƚ̄ ɱ 

ɓɎɌɒɟɪɞɨ. 

Ȯɘɱɝɞ ɓɌɛɚɎəɪɎɌɣɱɎ ɟ Ɏɑɜɡəɱɕ (əɔɒəɱɕ) ɣɌɝɞɔəɱ 

ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ, % : 

 

100
2

1 Ö=
m

m
V

,                           (7.1) 

 

ɐɑ m1  ð ɘɌɝɌ Ɏɱɐɘɔɞɚɏɚ Ɏɔɝɟɤɑəɚɏɚ ɓɌɛɚɎəɪɎɌɣɌ ɓ 

Ɏɑɜɡəɨɚɲ (əɔɒəɨɚɲ) ɣɌɝɞɔəɔ ɓɜɌɓɖɌ, ɏ; 

m2 ð ɘɌɝɌ ɎɱɐɱɍɜɌəɚɲ ɛɜɚɍɔ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ ɓ 

Ɏɑɜɡəɨɚɲ (əɔɒəɨɚɲ) ɣɌɝɞɔəɔ ɓɜɌɓɖɌ, ɏ. 
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ȻɚɖɌɓəɔɖ ɜɚɓɤɌɜɟɎɌəəɫ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ Ȼ, %, 

ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

100Ö
D

=
äV

V
ʇ

,                        (7.2)  

 

ɐɑ DV ð ɜɱɓəɔɢɫ ɘɱɒ Ɏɘɱɝɞɚɘ ɓɌɛɚɎəɪɎɌɣɌ ɟ Ɏɑɜɡəɱɕ ɱ 

əɔɒəɱɕ ɣɌɝɞɔəɌɡ ɓɜɌɓɖɌ, % ;  

SV ð ɝɟɘɌɜəɔɕ Ɏɘɱɝɞ ɓɌɛɚɎəɪɎɌɣɌ Ɏɑɜɡəɨɚɲ ɱ əɔɒəɨɚɲ 

ɣɌɝɞɔə ɓɜɌɓɖɌ, % .  

ȮɔɓəɌɣɑəəɫ ɛɜɚɎɚɐɫɞɨ ɐɎɱɣɱ. ȼɑɓɟɗɨɞɌɞ ɎɔɜɌɡɚɎɟɪɞɨ 

ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɢɔɡ ɎɔɓəɌɣɑəɨ. ȼɑɓɟɗɨɞɌɞ 

ɓɌəɚɝɫɞɨ ɐɚ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɒɟɜəɌɗɟ. 

 

7.3. ȮɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɢɔɗɱəɐɜɔɣəɟ ɛɚɝɟɐɔəɟ 1 ɚɍõɯɘɚɘ 1 ɗ ɓ 

əɌɝɌɐɖɚɪ 2 (ɜɔɝ. 7.3). 

 
ȼɔɝ. 7.3. ȻɚɝɟɐɔəɌ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ 

ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ 

 

Ȼɚɝɟɐɔəɟ ɓɌɛɚɎəɪɪɞɨ ɜɚɓɣɔəəɚɪ ɝɟɘɱɤɤɪ ɓ ɐɑɫɖɔɘ 

əɌɐɗɔɤɖɚɘ, ɫɖɔɕ ɟɞɜɔɘɟɯɞɨɝɫ əɌɝɌɐɖɚɪ. Ƚɟɘɱɤ 

ɤɞɔɖɟɪɞɨ 25 ɜɌɓɱɎ ɝɞɜɔɒəɑɘ ɓ ɐɱɌɘɑɞɜɚɘ 10-12 ɘɘ, 
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ɓəɱɘɌɪɞɨ əɌɝɌɐɖɟ ɱ ɎɔɜɱɎəɪɪɞɨ ɜɚɓɣɔə ɓ ɖɜɌɫɘɔ 

ɢɔɗɱəɐɜɔɣəɚɲ ɯɘəɚɝɞɱ. Ȼɚɝɟɐɔəɟ ɜɌɓɚɘ ɓ ɜɚɓɣɔəəɚɪ 

ɝɟɘɱɤɤɪ ɓɎɌɒɟɪɞɨ ɱ ɓ ɚɞɜɔɘɌəɚɏɚ ɓəɌɣɑəəɫ ɎɱɐəɱɘɌɪɞɨ 

ɘɌɝɟ ɝɌɘɚɲ ɛɚɝɟɐɔəɔ. 

Ʌɱɗɨəɱɝɞɨ ɝɟɘɱɤɱ ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɨɚ- 

Ɍɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɐɎɚɡ ɎɔɘɱɜɪɎɌəɨ. 

 

7.4. ȮɔɓəɌɣɑəəɫ ɘɌɜɖɔ ɍɟɐɱɎɑɗɨəɚɏɚ ɜɚɓɣɔəɟ 

 

ȸɌɜɖɌ ɍɟɐɱɎɑɗɨəɚɏɚ ɜɚɓɣɔəɟ ɎɔɓəɌɣɌɯɞɨɝɫ əɌ ɓɜɌɓɖɌɡ-

ɖɟɍɌɡ ɜɚɓɘɱɜɚɘ 70,7 ɡ 70,7  ɡ 70,7 ɘɘ ɟ Ɏɱɢɱ 28 ɐɱɍ (ɜɔɝ. 

7.4) . 

 
ȼɔɝ. 7.4. ɀɚɜɘɌ ɐɗɫ ɎɔɏɚɞɚɎɗɑəəɫ ɓɜɌɓɖɱɎ ɛɜɔ 

ɎɔɓəɌɣɑəəɱ ɘɌɜɖɔ ɜɚɓɣɔəɟ 

 

ȾɜɔɯɐɔəɌ ɘɑɞɌɗɑɎɌ ɠɚɜɘɌ ɓɌɛɚɎəɪɯɞɨɝɫ ɜɚɓɣɔəəɚɪ 

ɝɟɘɱɤɤɪ ɜɟɡɚɘɱɝɞɪ ɘɑəɤɑ 5 ɝɘ  ɟ ɐɎɌ ɤɌɜɔ Ɏɔɝɚɞɚɪ 

ɛɜɔɍɗɔɓəɚ 4 ɝɘ. ɄɛɌɞɑɗɑɘ ɟɥɱɗɨəɪɪɞɨɝɫ ɤɌɜɔ ɝɟɘɱɤɱ. 

ȹɌɐɗɔɤɚɖ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ ɓɜɱɓɌɪɞɨ əɚɒɑɘ. 

ȳɜɌɓɖɔ-ɖɟɍɔ əɌ ɏɱɐɜɌɎɗɱɣəɔɡ Ɏõɫɒɟɣɔɡ Ɏɔɞɜɔɘɟɪɞɨɝɫ 

Ɏ ɖɌɘɑɜɱ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 20°2 Ƚ̄ ɱ Ɏɱɐəɚɝəɚɲ Ɏɚɗɚɏɚɝɞɱ 

ɛɚɎɱɞɜɫ 95-100%, Ɍ əɌ ɛɚɎɱɞɜɫəɔɡ Ɏõɫɒɟɣɔɡ ð ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 20°2 C̄ ɱ Ɏɱɐəɚɝəɚɲ Ɏɚɗɚɏɚɝɞɱ ɛɚɎɱɞɜɫ 65°10% .  
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ȳɜɌɓɖɔ Ɏɔɞɜɔɘɟɪɞɨ ɟ ɠɚɜɘɌɡ 24°2 ɏɚɐ. ɋɖɥɚ ɓɜɌɓɖɔ-

ɖɟɍɔ ɎɔɏɚɞɚɎɗɑəɱ ɓ ɛɚɎɱɗɨəɚ ɞɎɑɜɐɱɪɣɔɡ ɜɚɓɣɔəəɔɡ 

ɝɟɘɱɤɑɕ, ɲɡ ɓɎɱɗɨəɫɪɞɨ ɓ ɠɚɜɘɔ ɣɑɜɑɓ 2-3 ɐɚɍɔ. 

ȳɜɌɓɖɔ, ɎɔɏɚɞɚɎɗɑəɱ ɓ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ əɌ 

ɏɱɐɜɌɎɗɱɣəɔɡ Ɏõɫɒɟɣɔɡ, ɟɛɜɚɐɚɎɒ 3 ɐɱɍ ɓɍɑɜɱɏɌɪɞɨ ɟ ɖɌɘɑɜɱ 

ɓɌ Ɏɱɐəɚɝəɚɲ Ɏɚɗɚɏɚɝɞɱ ɛɚɎɱɞɜɫ 95-100%, Ɍ ɣɌɝ, ɫɖɔɕ 

ɓɌɗɔɤɌɯɞɨɝɫ ɐɚ ɎɔɛɜɚɍɟɎɌəəɫ, ð ɟ ɛɜɔɘɱɥɑəəɱ ɓɌ 

Ɏɱɐəɚɝəɚɲ Ɏɚɗɚɏɚɝɞɱ ɛɚɎɱɞɜɫ 65°10% ɣɔ ɟ Ɏɚɐɱ. 

ȳɜɌɓɖɔ, ɫɖɱ ɎɔɏɚɞɚɎɗɫɪɞɨɝɫ ɓ ɜɚɓɣɔəəɔɡ ɝɟɘɱɤɑɕ əɌ 

ɛɚɎɱɞɜɫəɔɡ Ɏõɫɒɟɣɔɡ, ɓɍɑɜɱɏɌɪɞɨ ɟ ɛɜɔɘɱɥɑəəɱ ɓɌ 

Ɏɚɗɚɏɚɝɞɱ ɛɚɎɱɞɜɫ 65°10% .      

Ȼɱɐ ɣɌɝ ɎɔɛɜɚɍɟɎɌəəɫ ɓɜɌɓɖɱɎ əɌ ɝɞɔɝɖ ɜɟɕəɱɎəɑ 

əɌɎɌəɞɌɒɑəəɫ ɛɚɎɔəəɚ ɝɞɌəɚɎɔɞɔ 20-80% ɘɌɖɝɔɘɌɗɨəɚɏɚ 

ɓɟɝɔɗɗɫ. 

ȹɌɎɌəɞɌɒɑəəɫ əɌ ɓɜɌɓɚɖ ɛɚɎɔəəɚ ɓɍɱɗɨɤɟɎɌɞɔɝɫ ɓ 

ɛɚɝɞɱɕəɚɪ ɤɎɔɐɖɱɝɞɪ əɑ ɍɱɗɨɤɑ 0,6°0,4 ȸȻɌ/ɝ ɐɚ ɕɚɏɚ 

ɜɟɕəɟɎɌəəɫ. 

ȳɌ ɜɟɕəɱɎəɑ əɌɎɌəɞɌɒɑəəɫ ɛɜɔɕɘɌɪɞɨ ɘɌɖɝɔɘɌɗɨəɑ 

ɓɟɝɔɗɗɫ. 

ȸɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ ɎɔɜɌɡɚɎɟɪɞɨ ɐɗɫ ɖɚɒəɚɏɚ ɓɜɌɓɖɌ 

ɐɱɗɑəəɫɘ ɜɟɕəɱɎəɚɏɚ əɌɎɌəɞɌɒɑəəɫ, ȹ, əɌ ɜɚɍɚɣɟ ɛɗɚɥɟ 

ɓɜɌɓɖɌ-ɖɟɍɌ, ɘɘ2. ȼɚɓɜɌɡɚɎɟɪɞɨ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ 

ɜɑɓɟɗɨɞɌɞɱɎ ɎɔɛɜɚɍɟɎɌəɨ ɞɜɨɚɡ ɖɟɍɱɎ. 

ȿɝɱ ɚɞɜɔɘɌəɱ ɜɑɓɟɗɨɞɌɞɔ ɝɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɐɚ 

ɗɌɍɚɜɌɞɚɜəɚɏɚ ɒɟɜəɌɗɟ. 

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ 

 

1. ȳ ɣɚɏɚ ɝɖɗɌɐɌɪɞɨɝɫ ɍɟɐɱɎɑɗɨəɱ ɜɚɓɣɔəɔ? 

2. Ƀɔɘ Ɏɱɐɜɱɓəɫɯɞɨɝɫ ɜɚɓɣɔə əɌ ɏɱɐɜɌɎɗɱɣəɔɡ Ɏõɫɒɟɣɔɡ 

ɜɑɣɚɎɔəɌɡ Ɏɱɐ ɜɚɓɣɔəɱɎ əɌ ɛɚɎɱɞɜɫəɔɡ Ɏõɫɒɟɣɔɡ 

ɜɑɣɚɎɔəɌɡ? 

3. ɋɖ ɎɔɓəɌɣɌɯɞɨɝɫ ɜɚɓɤɌɜɟɎɌəəɫ ɜɚɓɣɔəəɚɲ ɝɟɘɱɤɱ? 

4. Ⱥɛɔɤɱɞɨ ɘɑɞɚɐɔɖɟ ɎɔɓəɌɣɑəəɫ ɜɟɡɚɘɚɝɞɱ ɜɚɓɣɔəəɚɲ 

ɝɟɘɱɤɱ. 

5. Ʌɚ ɞɌɖɑ ɘɌɜɖɌ ɍɟɐɱɎɑɗɨəɚɏɚ ɜɚɓɣɔəɟ ɱ ɫɖ ɲɲ 

ɎɔɓəɌɣɌɪɞɨ? 
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ȭɑɞɚə ð ɢɑ ɤɞɟɣəɔɕ ɖɌɘõɫəɔɕ ɘɌɞɑɜɱɌɗ, ɚɞɜɔɘɌəɔɕ ɓ 

ɜɌɢɱɚəɌɗɨəɚ ɛɱɐɱɍɜɌəɚɲ ɝɟɘɱɤɱ ɛɱɝɗɫ ɲɲ ɠɚɜɘɟɎɌəəɫ ɱ 

ɞɎɑɜɐɱəəɫ. 

ȭɑɞɚə ɝɖɗɌɐɌɯɞɨɝɫ ɓ Ɏõɫɒɟɣɚɲ ɜɑɣɚɎɔəɔ, ɖɜɟɛəɚɏɚ ɱ 

ɐɜɱɍəɚɏɚ ɓɌɛɚɎəɪɎɌɣɌ, Ɏɚɐɔ. ȣəɖɚɗɔ ɐɚ ɍɑɞɚəɟ ɐɚɐɌɪɞɨ 

ɝɛɑɢɱɌɗɨəɱ ɝɟɘɱɤɱ, ɫɖɱ ɘɚɒɟɞɨ ɛɚɗɱɛɤɔɞɔ ɕɚɏɚ ɫɖɱɝɞɨ. Ȱɚ 

ɠɚɜɘɟɎɌəəɫ ɝɟɘɱɤ əɌɓɔɎɌɪɞɨ ɍɑɞɚəəɚɪ.  

ȳɌɗɑɒəɚ Ɏɱɐ ɖɜɟɛəɚɝɞɱ ɓɑɜɑə ɓɌɛɚɎəɪɎɌɣɌ ɍɑɞɚəɔ 

ɍɟɎɌɪɞɨ ɐɜɱɍəɚɓɑɜəɔɝɞɱ (ɓɑɜəɌ ɐɚ 10 ɘɘ) ɱ ɖɜɟɛəɚɓɑɜəɔɝɞɱ 

(ɓɑɜəɌ Ɏɱɐ 10 ɐɚ 150 ɘɘ). 

ȳɌ ɚɍõɯɘəɚɪ ɘɌɝɚɪ ɍɑɞɚəɔ ɛɚɐɱɗɫɪɞɨɝɫ əɌ: ɚɝɚɍɗɔɎɚ 

ɎɌɒɖɱ (ɚɍõɯɘəɌ ɘɌɝɌ ɛɚəɌɐ 2500 ɖɏ/ɘ3); ɎɌɒɖɱ (1800-   

2500 ɖɏ/ɘ3), ɗɑɏɖɱ (500-1800 ɖɏ/ɘ3); ɚɝɚɍɗɔɎɚ ɗɑɏɖɱ 

(ɚɍõɯɘəɌ ɘɌɝɌ ɘɑəɤɑ əɱɒ 500 ɖɏ/ɘ3).   

ȺɝɚɍɗɔɎɚ ɎɌɒɖɔɕ ɍɑɞɚə Ɏɔɜɚɍɗɫɯɞɨɝɫ əɌ ɓɎɔɣɌɕəɚɘɟ 

ɢɑɘɑəɞɱ ɱɓ ɓɌɛɚɎəɪɎɌɣɌɘɔ, ɫɖɱ ɘɌɪɞɨ ɛɱɐɎɔɥɑəɟ ɚɍõɯɘəɟ 

ɘɌɝɟ. 

ȮɌɒɖɔɕ ɍɑɞɚə ɏɚɞɟɪɞɨ əɌ ɓɎɔɣɌɕəɔɡ ɥɱɗɨəɔɡ 

ɓɌɛɚɎəɪɎɌɣɌɡ. 

Ȱɗɫ ɗɑɏɖɔɡ ɍɑɞɚəɱɎ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ əɌɞɟɜɌɗɨəɱ ɣɔ 

ɤɞɟɣəɱ ɛɚɜɔɝɞɱ ɓɌɛɚɎəɪɎɌɣɱ. 

ȺɝɚɍɗɔɎɚ ɗɑɏɖɱ ɍɑɞɚəɔ (əɱɓɐɜɪɎɌɞɱ) ð ɢɑ ɝɟɘɱɤ 

Ɏõɫɒɟɣɚɏɚ, Ɏɚɐɔ, ɞɚəɖɚɘɑɗɑəɚɏɚ ɖɜɑɘəɑɓɑɘəɚɏɚ 

ɖɚɘɛɚəɑəɞɌ ɱ ɛɚɜɚɟɞɎɚɜɪɎɌɣɌ. 

 

8.1. ȷɑɏɖɚɟɖɗɌɐəɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ 

 

ɂɫ ɎɗɌɝɞɔɎɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɚɢɱəɪɯɞɨɝɫ ɲɲ 

ɜɟɡɚɘɱɝɞɪ ɱ ɒɚɜɝɞɖɱɝɞɪ. 

ȷɑɏɖɚɟɖɗɌɐəɱɝɞɨ ð ɢɑ ɓɐɌɞəɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ 

ɓɌɛɚɎəɪɎɌɞɔ ɠɚɜɘɟ ɕ ɟɥɱɗɨəɪɎɌɞɔɝɫ Ɏ əɱɕ ɛɱɐ ɐɱɯɪ ɝɔɗɔ 

ɎɗɌɝəɚɲ ɎɌɏɔ ɣɔ ɓɚɎəɱɤəɱɡ ɘɑɡɌəɱɣəɔɡ ɐɱɕ. 
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8.1.1. ȼɟɡɚɘɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ 

 

ȯɚɞɟɪɞɨ ɍɑɞɚəəɟ ɝɟɘɱɤ ɓ əɌɕɍɱɗɨɤɚɪ ɖɜɟɛəɱɝɞɪ ɓɑɜɑə 

ɓɌɛɚɎəɪɎɌɣɌ 40 ɘɘ ɱ ɎɔɓəɌɣɌɪɞɨ ɲɲ ɜɟɡɚɘɱɝɞɨ ɓɌ 

ɐɚɛɚɘɚɏɚɪ ɝɞɌəɐɌɜɞəɚɏɚ ɖɚəɟɝɌ (ɜɔɝ. 8.1, Ɍ). ɂɑ 

ɘɑɞɌɗɑɎɔɕ ɓɜɱɓɌəɔɕ ɖɚəɟɝ ɍɑɓ ɐəɔɥɌ ɓɌɎɎɔɤɖɔ 300 ɘɘ, ɓ 

ɐɱɌɘɑɞɜɚɘ Ɏɑɜɡəɨɚɲ ɚɝəɚɎɔ ð 100 ɘɘ, ɐɱɌɘɑɞɜɚɘ əɔɒəɨɚɲ 

ɚɝəɚɎɔ ð 200 ɘɘ. 

 
ȼɔɝ. 8.1. ȮɔɓəɌɣɑəəɫ ɜɟɡɚɘɚɝɞɱ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ:  

Ɍ) ɝɞɌəɐɌɜɞəɌ ɠɚɜɘɌ-ɖɚəɟɝ; ɍ) ɎɔɘɱɜɪɎɌəəɫ ɚɝɌɐɖɔ 

ɍɑɞɚəəɚɏɚ ɖɚəɟɝɌ; 1 ð ɖɚəɟɝ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ; 2 ð ɗɱəɱɕɖɌ ɓ 

ɛɚɐɱɗɖɌɘɔ; 3 ð ɘɑɞɌɗɑɎɌ ɗɱəɱɕɖɌ; 4 ð ɠɚɜɘɌ-ɖɚəɟɝ 

 

ɀɚɜɘɟ ɚɣɔɥɌɪɞɨ, ɛɜɚɞɔɜɌɪɞɨ Ɏəɟɞɜɱɤəɪ ɣɌɝɞɔəɟ 

Ɏɚɗɚɏɚɪ ɞɖɌəɔəɚɪ ɱ ɎɝɞɌəɚɎɗɪɪɞɨ əɌ ɛɗɚɝɖɟ 

ɏɚɜɔɓɚəɞɌɗɨəɟ ɛɚɎɑɜɡəɪ. Ȼɚɞɱɘ ɣɑɜɑɓ ɗɱɕɖɟ ɓɌɛɚɎəɪɪɞɨ 

ɠɚɜɘɟ ɞɜɨɚɘɌ ɤɌɜɌɘɔ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ. ȶɚɒəɔɕ ɤɌɜ 

ɤɞɔɖɟɯɞɨɝɫ 25 ɜɌɓɱɎ ɝɞɌəɐɌɜɞəɔɘ ɘɑɞɌɗɑɎɔɘ ɝɞɜɔɒəɑɘ 

(ɐɱɌɘɑɞɜ ð 16 ɘɘ,  ɐɚɎɒɔəɌ ð 600 ɘɘ) ɱɓ ɓɌɚɖɜɟɏɗɑəɔɘɔ 

ɖɱəɢɫɘɔ. 
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Ȼɱɝɗɫ ɤɞɔɖɟɎɌəəɫ ɚɝɞɌəəɨɚɏɚ ɤɌɜɟ ɗɱɕɖɟ ɓəɱɘɌɪɞɨ ɱ 

əɌɐɗɔɤɚɖ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɓɜɱɓɌɪɞɨ ɖɑɗɨɘɚɪ ɜɱɎəɚ ɓ 

ɖɜɌɫɘɔ ɠɚɜɘɔ. 

ȸɑɞɌɗɑɎɔɕ ɓɜɱɓɌəɔɕ ɖɚəɟɝ ɛɱɐəɱɘɌɪɞɨ ɝɞɜɚɏɚ 

ɎɑɜɞɔɖɌɗɨəɚ ɱ ɎɝɞɌəɚɎɗɪɪɞɨ ɜɫɐɚɘ ɓɱ ɓɎɱɗɨəɑəɚɪ Ɏɱɐ 

ɠɚɜɘɔ ɍɑɞɚəəɚɪ ɝɟɘɱɤɤɪ. Ȼɱɐ ɎɗɌɝəɚɪ ɎɌɏɚɪ ɝɟɘɱɤ 

ɛɚɣɔəɌɯ ɚɝɱɐɌɞɔ. 

ȹɌ Ɏɑɜɡəɪ ɚɝəɚɎɟ ɖɚəɟɝɌ ɖɗɌɐɟɞɨ ɘɑɞɌɗɑɎɟ ɗɱəɱɕɖɟ, 

Ɏɱɐ əɔɒəɨɚɏɚ ɜɑɍɜɌ ɫɖɚɲ ɐɜɟɏɚɪ ɘɑɞɌɗɑɎɚɪ ɗɱəɱɕɖɚɪ 

ɓɌɘɱɜɫɪɞɨ ɚɝɌɐɖɟ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɓ ɞɚɣəɱɝɞɪ ɐɚ 0,5 ɝɘ 

(ɜɔɝ. 8.1, ɍ).  

Ȼɱɐɕɚɘ ɖɚəɟɝɌ ɛɚɎɔəɑə ɎɖɗɌɐɌɞɔɝɫ Ɏ ɣɌɝ 5-7 ɝ. 

ȳɌɏɌɗɨəɔɕ ɣɌɝ ɐɚɝɗɱɐɟ ɓ ɛɚɣɌɞɖɟ əɌɛɚɎəɑəəɫ ɖɚəɟɝɌ ɱ 

ɐɚ ɘɚɘɑəɞɟ Ɏɔɘɱɜɟ ɚɝɌɐɖɔ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ əɑ ɛɚɎɔəɑə 

ɛɑɜɑɎɔɥɟɎɌɞɔ 10 ɡɎ. 

ȳɌ ɖɱəɢɑɎɔɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔɕɘɌɯɞɨɝɫ ɝɑɜɑɐəɨɚ- 

Ɍɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ ɐɎɚɡ ɎɔɘɱɜɱɎ. Ȼɜɔɣɚɘɟ ɜɑɓɟɗɨɞɌɞɔ 

ɎɔɘɱɜɱɎ ɘɚɒɟɞɨ Ɏɱɐɜɱɓəɫɞɔɝɫ ɚɐɔə Ɏɱɐ ɚɐəɚɏɚ əɑ ɍɱɗɨɤɑ 

əɱɒ əɌ 1 ɝɘ ɛɜɔ ɚɝɌɐɢɱ ɖɚəɟɝɌ (Ⱥȶ) ð 4 ɝɘ, əɑ ɍɱɗɨɤɑ əɱɒ 

əɌ 2 ɝɘ ɛɜɔ Ⱥȶ ð 5 ð 9 ɝɘ ɱ əɑ ɍɱɗɨɤɑ əɱɒ əɌ 3 ɝɘ ɛɜɔ Ⱥȶ ð 

10 ɝɘ. 

ȳɌ ɝɞɟɛɑəɑɘ ɜɟɡɚɘɚɝɞɱ ɜɚɓɜɱɓəɫɪɞɨ ɘɌɗɚɜɟɡɚɘɱ 

ɍɑɞɚəəɱ ɝɟɘɱɤɱ ɓ ɚɝɌɐɖɚɪ ɖɚəɟɝɌ 1-3 ɝɘ, ɜɟɡɚɘɱ ð 5-15 ɝɘ ɱ 

ɗɔɞɱ ð ɛɚəɌɐ 15 ɝɘ. 

 

8.1.2. Ȳɚɜɝɞɖɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ 

 

ɂɪ ɎɗɌɝɞɔɎɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɎɔɓəɌɣɌɪɞɨ ɓɌ 

ɐɚɛɚɘɚɏɚɪ ɛɜɔɗɌɐɟ, ɫɖɔɕ ɛɚɖɌɓɌəɚ əɌ ɜɔɝ. 8.2. 

ȯɚɞɟɯɞɨɝɫ ɍɑɞɚəəɌ ɝɟɘɱɤ ɓ ɘɌɖɝɔɘɌɗɨəɚɪ ɖɜɟɛəɱɝɞɪ 

ɓɑɜɑə 40 ɘɘ. 

ȻɜɔɗɌɐ ɝɖɗɌɐɌɯɞɨɝɫ ɓ ɖɱɗɨɢɫ 1, ɖɚəɟɝɌ 3, ɗɱɕɖɔ 4, 

ɎɔɏɚɞɚɎɗɑəɔɡ ɓɱ ɝɞɌɗɱ ɓ ɏɗɌɐɖɚɪ ɛɚɎɑɜɡəɑɪ. 

ȹɌ ɎɑɜɞɔɖɌɗɨəɱɕ ɝɞɱəɢɱ ɖɱɗɨɢɫ 1 ɓɌɖɜɱɛɗɑəɌ 

ɠɱɖɝɟɎɌɗɨəɌ ɎɞɟɗɖɌ 10, Ɏ ɫɖɱɕ ɚɍɑɜɞɌɯɞɨɝɫ ɤɞɌɞɔɎ 9 ɓ 

ɐɔɝɖɚɘ 8, ɫɖɔɕ ɖɜɱɛɔɞɨɝɫ ɣɑɜɑɓ ɤɌɕɍɟ 6 ɐɚ ɤɞɌəɏɔ 5. ȹɌ 

ɐɔɝɖɟ ɯ ɤɱɝɞɨ ɚɞɎɚɜɱɎ 7 ɐɱɌɘɑɞɜɚɘ ɛɚ 5 ɘɘ. 
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ȶɱɗɨɢɑ 1 ɓɌɖɜɱɛɗɪɪɞɨ əɌ ɎɱɍɜɚɘɌɕɐɌəɣɔɖɟ ɓ ɣɌɝɞɚɞɚɪ 

2800 -3000 ɖɚɗɔɎɌəɨ əɌ 1 ɡɎɔɗɔəɟ ɱ Ɍɘɛɗɱɞɟɐɚɪ 0,5 ɘɘ. 

ȿ ɖɱɗɨɢɑ ɎɝɞɌɎɗɫɪɞɨ ɖɚəɟɝ 3 ɱ ɓɌɖɜɱɛɗɪɪɞɨ ɕɚɏɚ 

ɛɜɔɞɔɝɖəɔɘ ɖɱɗɨɢɑɘ 2 ɓ ɜɟɣɖɌɘɔ, ɫɖɱ ɓɌɡɚɐɫɞɨ ɟ 

ɝɛɑɢɱɌɗɨəɱ ɛɌɓɔ, ɱ ɎɝɞɌəɚɎɗɪɪɞɨ ɗɱɕɖɟ 4.   

ȶɚəɟɝ ɓɌɛɚɎəɪɪɞɨ ɍɑɞɚəəɚɪ ɝɟɘɱɤɤɪ Ɏ ɞɱɕ ɝɌɘɱɕ 

ɛɚɝɗɱɐɚɎəɚɝɞɱ, ɫɖ ɱ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɲɲ ɜɟɡɚɘɚɝɞɱ, ɞɚɍɞɚ 

ɞɜɨɚɘɌ ɚɐəɌɖɚɎɔɘɔ ɓɌ Ɏɔɝɚɞɚɪ ɤɌɜɌɘɔ ɓɱ ɤɞɔɖɟɎɌəəɫɘ 

ɖɚɒəɚɏɚ ɤɌɜɟ ɘɑɞɌɗɑɎɔɘɔ ɝɞɜɔɒəɫɘɔ ɛɚ 25 ɜɌɓɱɎ.  

 
ȼɔɝ. 8.2. ȻɜɔɗɌɐ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɒɚɜɝɞɖɚɝɞɱ ɍɑɞɚəəɚɲ 

ɝɟɘɱɤɱ 

 

Ȼɱɝɗɫ ɓəɫɞɞɫ ɖɚəɟɝɌ ɛɚɎɑɜɞɌɪɞɨ əɌɎɖɚɗɚ ɎɑɜɞɔɖɌɗɨəɚɲ 

ɚɝɱ ɤɞɌɞɔɎ 9 ɱ əɌ ɎɱɐɠɚɜɘɚɎɌəɟ ɍɑɞɚəəɟ ɝɟɘɱɤ ɚɛɟɝɖɌɪɞɨ 

ɐɔɝɖ 8 ɜɌɓɚɘ ɓɱ ɤɞɌəɏɚɪ 5, ɘɌɝɌ ɫɖɔɡ ɛɚɎɔəəɌ ɝɖɗɌɐɌɞɔ 

2750°50 ɏ. ɄɞɌɞɔɎ ɟ ɛɚɞɜɱɍəɚɘɟ ɛɚɗɚɒɑəəɱ ɓɌɖɜɱɛɗɪɪɞɨ 

ɏɎɔəɞɚɘ ɟ ɠɱɖɝɟɎɌɗɨəɱɕ Ɏɞɟɗɢɱ 10. 

ȮɖɗɪɣɌɪɞɨ ɚɐəɚɣɌɝəɚ Ɏɱɍɜɚɝɞɱɗ ɱ ɝɑɖɟəɐɚɘɱɜ, 

ɝɛɚɝɞɑɜɱɏɌɪɞɨ, ɫɖ ɎɔɜɱɎəɪɯɞɨɝɫ ɕ ɟɥɱɗɨəɪɯɞɨɝɫ ɍɑɞɚəəɌ 

ɝɟɘɱɤ. 
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ȮɱɍɜɟɎɌəəɫ ɓɌɖɱəɣɟɯɞɨɝɫ ɞɚɐɱ, ɖɚɗɔ ɛɚɣɔəɌɯ 

Ɏɔɐɱɗɫɞɔɝɫ ɢɑɘɑəɞəɑ ɞɱɝɞɚ ɓ ɍɟɐɨ-ɫɖɔɡ ɐɎɚɡ ɚɞɎɚɜɱɎ ɐɔɝɖɌ. 

ȺɐəɚɣɌɝəɚ ɎɔɘɔɖɌɪɞɨ Ɏɱɍɜɚɝɞɱɗ ɱ ɝɑɖɟəɐɚɘɱɜ. 

ȺɞɜɔɘɌəɔɕ ɣɌɝ, ɝ, ɱ ɯ ɒɚɜɝɞɖɱɝɞɪ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ. 

Ȳɚɜɝɞɖɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɯ 

Ɍɜɔɠɘɑɞɔɣəɑ ɜɑɓɟɗɨɞɌɞɱɎ ɐɎɚɡ ɎɔɓəɌɣɑəɨ. 

ȳɌɏɌɗɨəɔɕ ɣɌɝ ɎɔɛɜɚɍɟɎɌəɨ ɓ ɛɚɣɌɞɖɟ ɓɌɛɚɎəɑəəɫ 

ɖɚəɟɝɌ ɍɑɞɚəəɚɪ ɝɟɘɱɤɤɪ ɛɜɔ əɚɎɚɘɟ ɎɔɓəɌɣɑəəɱ ɱ ɐɚ 

ɓɌɖɱəɣɑəəɫ ɎɔɓəɌɣɑəəɫ ɒɚɜɝɞɖɚɝɞɱ ɛɜɔ ɐɜɟɏɚɘɟ 

ɎɔɓəɌɣɑəəɱ əɑ ɛɚɎɔəɑə ɛɑɜɑɎɔɥɟɎɌɞɔ 15 ɡɎ.    

ȼɑɓɟɗɨɞɌɞɔ ɎɔɓəɌɣɑəəɫ ɝɞɟɐɑəɞɔ ɓɌəɚɝɫɞɨ ɟ 

ɗɌɍɚɜɌɞɚɜəɔɕ ɒɟɜəɌɗ.  

 

8.2. Ƚɑɜɑɐəɫ ɥɱɗɨəɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ 

 

ȭɑɜɑɘɚ ɘɑɞɌɗɑɎɔɕ ɘɱɜəɔɕ ɢɔɗɱəɐɜ ɚɍõɯɘɚɘ 5 ɗ, ɫɖɥɚ 

ɖɜɟɛəɱɝɞɨ ɓɌɛɚɎəɪɎɌɣɌ əɑ ɛɑɜɑɎɔɥɟɯ 40 ɘɘ, ɱ ɚɍõɯɘɚɘ    

15 ɗ, ɫɖɥɚ ɖɜɟɛəɱɝɞɨ ɓɌɛɚɎəɪɎɌɣɌ Ɏɱɐ 40-70 ɘɘ. 

ȿ ɜɌɓɱ ɟɥɱɗɨəɑəəɫ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɜɟɣəɔɘ ɝɛɚɝɚɍɚɘ, 

ɞɚɍɞɚ ɤɞɔɖɟɎɌəəɫɘ, ɢɔɗɱəɐɜ ɓɌɛɚɎəɪɪɞɨ ɍɑɞɚəəɚɪ 

ɝɟɘɱɤɤɪ ɜɱɓəɔɘɔ ɛɚɜɢɱɫɘɔ Ɏ ɞɜɔ ɤɌɜɔ.   

ȶɚɒəɔɕ ɤɌɜ ɤɞɔɖɟɪɞɨ ɜɱɎəɚɘɱɜəɚ ɘɑɞɌɗɑɎɔɘ 

ɝɞɜɔɒəɑɘ. Ⱥɐɔə ɤɌɜ ɐɗɫ ɢɔɗɱəɐɜɌ əɌ 5 ɗɱɞɜɱɎ ɤɞɔɖɟɯɞɨɝɫ 

16 ɜɌɓɱɎ, Ɍ əɌ 15 ɗɱɞɜɱɎ ð 35 ɜɌɓɱɎ. 

ȹɔɒəɱɕ ɤɌɜ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɤɞɔɖɟɯɞɨɝɫ əɌ Ɏɝɪ 

ɛɗɚɥɔəɟ ɤɌɜɟ. Ȼɜɔ ɤɞɔɖɟɎɌəəɱ əɌɝɞɟɛəɔɡ ɤɌɜɱɎ 

ɝɞɜɔɒɑəɨ ɛɚɎɔəɑə ɛɜɚəɔɖɌɞɔ Ɏ ɤɌɜ, ɫɖɔɕ ɗɑɒɔɞɨ əɔɒɣɑ, 

əɌ ɏɗɔɍɔəɟ əɑ ɍɱɗɨɤɑ əɱɒ 2-3 ɝɘ.  

ɋɖɥɚ ɟɥɱɗɨəɑəəɫ ɛɜɚɎɚɐɔɞɨɝɫ ɘɑɡɌəɱɣəɔɘ ɝɛɚɝɚɍɚɘ, 

ɞɚɍɞɚ ɎɱɍɜɟɎɌəəɫɘ, ɘɱɜəɔɕ ɢɔɗɱəɐɜ ɓɌɛɚɎəɪɪɞɨ ɍɑɞɚəəɚɪ 

ɝɟɘɱɤɤɪ, ɓɌɖɜɱɛɗɪɪɞɨ əɌ Ɏɱɍɜɚɝɞɚɗɱ. Ȯɱɍɜɟɪɞɨ ɐɚ ɛɚɫɎɔ 

əɌ ɛɚɎɑɜɡəɱ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɢɑɘɑəɞəɚɏɚ ɞɱɝɞɌ. Ȼɱɐ ɣɌɝ 

ɎɱɍɜɟɎɌəəɫ ɐɚ ɢɔɗɱəɐɜɌ əɑɎɑɗɔɖɔɘɔ ɛɚɜɢɱɫɘɔ ɐɚɐɌɪɞɨ 

ɍɑɞɚəəɟ ɝɟɘɱɤ. 

Ȼɱɝɗɫ ɓɌɎɑɜɤɑəəɫ ɟɥɱɗɨəɑəəɫ Ɏɱɍɜɚɝɞɱɗ ɎɔɘɔɖɌɪɞɨ, 

əɌɐɗɔɤɚɖ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɓɜɱɓɌɪɞɨ ɘɑɞɌɗɑɎɚɪ ɗɱəɱɕɖɚɪ. 

ɂɔɗɱəɐɜ ɓ ɍɑɞɚəəɚɪ ɝɟɘɱɤɤɪ ɓɎɌɒɟɪɞɨ ɱ ɚɍɣɔɝɗɪɪɞɨ 

ɝɑɜɑɐəɪ ɥɱɗɨəɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ, ɖɏ/ɝɘ3, ɓɌ ɠɚɜɘɟɗɚɪ: 
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V

mm
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1
..

-
=r ,                         (8.1)  

 

ɐɑ m ð ɘɌɝɌ ɘɱɜəɚɏɚ ɢɔɗɱəɐɜɌ ɓ ɍɑɞɚəəɚɪ ɝɟɘɱɤɤɪ, 

ɖɏ; 

m1 ð ɘɌɝɌ ɛɚɜɚɒəɨɚɏɚ ɢɔɗɱəɐɜɌ, ɖɏ; 

V ð ɚɍõɯɘ ɢɔɗɱəɐɜɌ, ɘ3. 

Ƚɑɜɑɐəɪ ɥɱɗɨəɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɎɔɓəɌɣɌɪɞɨ ɐɎɱɣɱ ɱ 

ɍɑɜɟɞɨ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɓ ɢɔɡ ɛɚɖɌɓəɔɖɱɎ.   

 

8.3. ȮɔɓəɌɣɑəəɫ ɘɱɢəɚɝɞɱ ɍɑɞɚəɟ 

 

Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɘɱɢəɚɝɞɱ ɍɑɞɚəɟ ɏɚɞɟɪɞɨ ɓɜɌɓɖɔ-ɖɟɍɔ 

ɜɚɓɘɱɜɚɘ 100 ɡ 100  ɡ 100 ɣɔ 150 ɡ 150  ɡ 150 ɘɘ. Ȱɗɫ 

ɎɔɏɚɞɚɎɗɑəəɫ ɓɜɌɓɖɱɎ ɎɱɐɍɔɜɌɪɞɨ ɝɑɜɑɐəɪ ɛɜɚɍɟ ɍɑɞɚəəɚɲ 

ɝɟɘɱɤɱ. 

ɋɖɥɚ ɏɚɞɟɪɞɨɝɫ ɖɟɍɔ ɓ ɐɚɎɒɔəɚɪ ɏɜɌəɱ 100 ɘɘ, 

əɌɕɍɱɗɨɤɌ ɖɜɟɛəɱɝɞɨ ɓɑɜɑə ɓɌɛɚɎəɪɎɌɣɌ əɑ ɘɚɒɑ 

ɛɑɜɑɎɔɥɟɎɌɞɔ 20 ɘɘ, Ɍ ɫɖɥɚ ɓ ɐɚɎɒɔəɚɪ ɏɜɌəɱ 150 ɘɘ ð 

ɐɚ 40 ɘɘ. 

ȳɜɌɓɖɔ-ɖɟɍɔ ɎɔɏɚɞɚɎɗɫɪɞɨ ɟ ɜɚɓɍɱɜəɔɡ ɘɑɞɌɗɑɎɔɡ 

ɠɚɜɘɌɡ (ɜɔɝ. 8.3), Ɏəɟɞɜɱɤəɫ ɛɚɎɑɜɡəɫ ɫɖɔɡ ɓɘɌɥɟɯɞɨɝɫ 

ɘɱəɑɜɌɗɨəɔɘ ɘɌɝɗɚɘ, ɫɖɑ ɣɔəɔɞɨ ɚɛɱɜ ɛɜɔɗɔɛɌəəɪ 

ɓɌɞɎɑɜɐɱɗɚɏɚ ɍɑɞɚəɟ ɐɚ ɛɚɎɑɜɡəɱ ɠɚɜɘ. 

 
ȼɔɝ. 8.3. ɀɚɜɘɌ ɐɗɫ ɎɔɏɚɞɚɎɗɑəəɫ ɍɑɞɚəəɔɡ ɓɜɌɓɖɱɎ-

ɖɟɍɱɎ 

 



 77  

ȿɖɗɌɐɌəəɫ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɐɚ ɠɚɜɘ ɱ ɲɲ ɟɥɱɗɨəɑəəɫ 

ɛɚɎɔəəɚ ɞɜɔɎɌɞɔ əɑ ɍɱɗɨɤɑ 20 ɡɎ, ɛɚɣɔəɌɪɣɔ ɓ Ɏɱɐɍɚɜɟ 

ɛɜɚɍɔ ɍɑɞɚəɟ. 

ȸɑɞɚɐɔ ɟɖɗɌɐɌəəɫ ɕ ɟɥɱɗɨəɑəəɫ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɟ 

ɠɚɜɘɌɡ ɓɌɗɑɒɌɞɨ Ɏɱɐ ɲɲ ɜɟɡɚɘɚɝɞɱ. 

ȭɑɞɚəəɟ ɝɟɘɱɤ ɓ ɚɝɌɐɖɚɪ ɖɚəɟɝɌ ɛɚəɌɐ 12 ɝɘ 

ɟɖɗɌɐɌɪɞɨ ɐɚ ɠɚɜɘɔ ɓɌɎɎɔɤɖɔ ɐɚ 150 ɘɘ Ɏ ɚɐɔə ɤɌɜ. 

ȿɥɱɗɨəɑəəɫ ɍɑɞɚəəɔɡ ɝɟɘɱɤɑɕ, Ɏ ɫɖɔɡ ɚɝɌɐɖɌ ɖɚəɟɝɌ 

ɘɑəɤɌ ɓɌ 12 ɝɘ, ɛɜɚɎɚɐɫɞɨ ɓɌ ɐɚɛɚɘɚɏɚɪ ɎɱɍɜɟɎɌəəɫ. 

ȭɑɞɚəəɟ ɝɟɘɱɤ ɖɗɌɐɟɞɨ ɐɚ ɠɚɜɘɔ ɓ ɐɑɫɖɔɘ 

əɌɐɗɔɤɖɚɘ, ɎɝɞɌəɚɎɗɪɪɞɨ ɱ ɓɌɖɜɱɛɗɪɪɞɨ ɲɲ əɌ Ɏɱɍɜɚɝɞɚɗɱ. 

ȮɘɔɖɌɪɞɨ Ɏɱɍɜɚɝɞɱɗ ɱ ɝɑɖɟəɐɚɘɱɜ ɚɐəɚɣɌɝəɚ. 

ȮɱɍɜɟɎɌəəɫ ɞɜɔɎɌɯ ɐɚ ɛɚɎəɚɏɚ ɟɥɱɗɨəɑəəɫ. ȻɚɎɑɜɡəɪ 

ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ ɟ ɠɚɜɘɱ ɎɔɜɱɎəɪɪɞɨ ɘɑɞɌɗɑɎɚɪ ɗɱəɱɕɖɚɪ. 

Ȼɱɝɗɫ ɟɥɱɗɨəɑəəɫ ɓɜɌɓɖɔ ɟ ɠɚɜɘɌɡ, ɛɚɖɜɔɞɱ Ɏɚɗɚɏɚɪ 

ɞɖɌəɔəɚɪ, ɓɍɑɜɱɏɌɪɞɨ ɟ ɛɜɔɘɱɥɑəəɱ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 

ɛɚɎɱɞɜɫ 16-20 Ƚ̄ ɟɛɜɚɐɚɎɒ ɚɐəɱɯɲ ɐɚɍɔ. 

ȳɜɌɓɖɔ-ɖɟɍɔ ɎɔɕɘɌɪɞɨ ɓ ɠɚɜɘ ɱ ɖɗɌɐɟɞɨ əɌ 

ɓɍɑɜɱɏɌəəɫ (28 ɐɱɍ) ɐɚ ɖɌɘɑɜɔ əɚɜɘɌɗɨəɚɏɚ ɞɎɑɜɐɱəəɫ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 20°2 Ƚ̄ ɓ Ɏɚɗɚɏɱɝɞɪ 95%. 

ȳɌ 2-4 ɏɚɐɔəɔ ɐɚ ɎɔɛɜɚɍɟɎɌəəɫ ɓɜɌɓɖɔ ɓɌəɚɝɫɞɨ ɟ 

ɗɌɍɚɜɌɞɚɜəɑ ɛɜɔɘɱɥɑəəɫ, ɐɑ ɍɟɐɑ ɛɜɚɎɚɐɔɞɔɝɫ ɲɡ 

ɎɔɛɜɚɍɟɎɌəəɫ. 

ȹɌɎɌəɞɌɒɑəəɫ əɌ ɓɜɌɓɚɖ ɛɱɐ ɣɌɝ ɎɔɛɜɚɍɟɎɌəəɫ əɌ 

ɏɱɐɜɌɎɗɱɣəɚɘɟ ɛɜɑɝɱ ɛɚɎɔəəɚ ɓɜɚɝɞɌɞɔ ɍɑɓɛɑɜɑɜɎəɚ ɓɱ 

ɤɎɔɐɖɱɝɞɪ 0,4 ð 0,8 ȸȻɌ/ɝ ɐɚ ɜɟɕəɟɎɌəəɫ ɓɜɌɓɖɌ. 

ȸɑɒɌ ɘɱɢəɚɝɞɱ əɌ ɝɞɔɝɖ, ȸȻɌ, ɎɔɓəɌɣɌɯɞɨɝɫ ɓɌ 

ɠɚɜɘɟɗɚɪ: 

 

      S

p
Rb = ,                              (8.2) 

 

ɐɑ ɜ ð ɜɟɕəɱɎəɑ ɓɟɝɔɗɗɫ, ȹ;  

S ð ɛɗɚɥɌ ɛɚɛɑɜɑɣəɚɏɚ ɛɑɜɑɜɱɓɟ, ɘɘ2.  

ȼɑɓɟɗɨɞɌɞ ɎɔɜɌɡɚɎɟɪɞɨ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ 

ɞɜɨɚɡ ɎɔɛɜɚɍɟɎɌəɨ. ɋɖɥɚ əɌɕɘɑəɤɔɕ ɜɑɓɟɗɨɞɌɞ 

Ɏɱɐɜɱɓəɫɯɞɨɝɫ ɍɱɗɨɤɑ əɱɒ əɌ 15% Ɏɱɐ əɌɝɞɟɛəɚɏɚ 
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ɛɚɖɌɓəɔɖɌ, ɞɚɐɱ ɘɑɒɌ ɘɱɢəɚɝɞɱ ɎɔɜɌɡɚɎɟɯɞɨɝɫ ɫɖ ɝɑɜɑɐəɯ 

Ɍɜɔɠɘɑɞɔɣəɑ ɓ ɐɎɚɡ əɌɕɍɱɗɨɤɔɡ ɜɑɓɟɗɨɞɌɞɱɎ. 

ȸɌɜɖɌ ɍɑɞɚəɟ ɎɔɓəɌɣɌɯɞɨɝɫ ɫɖ ɘɑɒɌ ɘɱɢəɚɝɞɱ ɛɜɔ 

ɝɞɔɝɖɟ ɍɑɞɚəəɚɏɚ ɖɟɍɌ ɓ ɜɚɓɘɱɜɚɘ ɜɑɍɜɌ 150 ɘɘ. ɋɖɥɚ 

ɜɑɍɜɚ ɖɟɍɌ ɘɌɯ ɜɚɓɘɱɜ 70, 100, 200, 300 ɘɘ, ɘɑɒɌ 

ɘɱɢəɚɝɞɱ ɛɑɜɑɜɌɡɚɎɟɯɞɨɝɫ, ɎɔɖɚɜɔɝɞɚɎɟɪɣɔ ɎɱɐɛɚɎɱɐəɱ 

ɖɚɑɠɱɢɱɯəɞɔ ð 0,85, 0,95, 1,05 ɱ 1,1. 

ȭɑɜɟɣɔ ɓɌ ɚɝəɚɎɟ ɓɜɌɓɖɔ-ɖɟɍɔ ɓ ɜɚɓɘɱɜɚɘ ɜɑɍɜɌ      

150 ɘɘ, ɐɗɫ ɎɌɒɖɔɡ ɍɑɞɚəɱɎ ɎɝɞɌəɚɎɗɪɪɞɨ əɌɝɞɟɛəɱ 

ɘɌɜɖɔ: ȸ 100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 

700, 800.    

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ 

 

1. ȳ ɫɖɔɡ ɖɚɘɛɚəɑəɞɱɎ ɝɖɗɌɐɌɯɞɨɝɫ ɎɌɒɖɔɕ ɍɑɞɚə? 

2. ɋɖ ɎɔɓəɌɣɌɯɞɨɝɫ ɜɟɡɚɘɱɝɞɨ ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ? 

3. ɋɖ ɛɚɐɱɗɫɪɞɨɝɫ ɎɌɒɖɱ ɍɑɞɚəɔ ɓɌ ɛɜɔɓəɌɣɑəəɫɘ? 

4. ɋɖɔɕ ɛɜɔɗɌɐ ɛɚɞɜɱɍɑə ɐɗɫ ɎɔɓəɌɣɑəəɫ ɒɚɜɝɞɖɚɝɞɱ 

ɍɑɞɚəəɚɲ ɝɟɘɱɤɱ? 

5. ȳɌ ɫɖɚɪ ɠɚɜɘɟɗɚɪ ɎɔɓəɌɣɌɯɞɨɝɫ ɘɑɒɌ ɘɱɢəɚɝɞɱ 

ɍɑɞɚəɟ əɌ ɝɞɔɝɖ?  

6. ɋɖɱ ɘɌɜɖɔ ɍɑɞɚəɟ Ɏɔ ɓəɌɯɞɑ? 
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&  
 

 

ȺȼȯȬȹȣɃȹȣ ȮõɋȲȿɃȣ ȼȱɃȺȮȴȹȴ 
 

  

ȽɔɜɚɎɔəɚɪ ɐɗɫ ɎɔɏɚɞɚɎɗɑəəɫ ɚɜɏɌəɱɣəɔɡ Ɏõɫɒɟɣɔɡ 

ɜɑɣɚɎɔə ɯ ɍɱɞɟɘ ɱ ɐɨɚɏɚɞɨ. 

ȭɱɞɟɘɔ ð ɢɑ ɝɖɗɌɐəɱ ɝɟɘɱɤɱ Ɏɔɝɚɖɚɘɚɗɑɖɟɗɫɜəɔɡ 

ɎɟɏɗɑɎɚɐəɱɎ ɞɌ ɲɡəɱ ɖɔɝəɑɎɱ, ɝɱɜɣɌəɱ, Ɍɓɚɞəɱ ɛɚɡɱɐəɱ. 

ȭɱɞɟɘɔ ɍɟɎɌɪɞɨ ɛɜɔɜɚɐəɔɘɔ ɱ əɌɠɞɚɎɔɘɔ. 

Ȱɨɚɏɞɱ ð ɢɑ ɌɜɚɘɌɞɔɣəɱ ɎɟɏɗɑɎɚɐəɱ ɞɌ ɲɡ ɖɔɝəɑɎɱ, 

Ɍɓɚɞəɱ, ɝɱɜɣɌəɱ ɛɚɡɱɐəɱ. 

ȳɌɗɑɒəɚ Ɏɱɐ ɝɔɜɚɎɔəɔ ɐɨɚɏɞɱ ɍɟɎɌɪɞɨ ɝɗɌəɢɑɎɱ, 

ɖɌɘõɫəɚɎɟɏɱɗɨəɱ, ɞɚɜɠõɫəɱ ɱ Ɏɔɜɚɍɗɑəɱ ɓ ɐɑɜɑɎɔəɔ. 

ȰɨɚɏɞɨɚɎɱ Ɏõɫɒɟɣɱ ɜɑɣɚɎɔəɔ ɘɌɪɞɨ ɟ ɝɎɚɯɘɟ ɝɖɗɌɐɱ 

ɍɌɏɌɞɚ ɗɑɞɖɔɡ ɖɚɘɛɚəɑəɞɱɎ ɱ ɞɚɘɟ ɎɎɌɒɌɪɞɨɝɫ ɘɑəɤ 

ɫɖɱɝəɔɘɔ ɛɚɜɱɎəɫəɚ ɓ ɍɱɞɟɘəɔɘɔ Ɏõɫɒɟɣɔɘɔ ɜɑɣɚɎɔəɌɘɔ. 

ȺɐəɌɖ Ɏɚəɔ ɐɑɤɑɎɤɱ, ɖɜɌɥɑ ɛɜɔɗɔɛɌɪɞɨ ɐɚ ɛɚɎɑɜɡəɱ ɱ 

ɍɱɗɨɤ ɍɗɔɝɖɟɣɱ, əɱɒ ɍɱɞɟɘəɱ. 

Ⱦɚɘɟ ɱəɖɚɗɔ ɯ ɝɑəɝ ɎɔɖɚɜɔɝɞɚɎɟɎɌɞɔ ɝɟɘɱɤ ɐɨɚɏɞɪ ɱ 

ɍɱɞɟɘɟ. 

ȺɜɏɌəɱɣəɱ Ɏõɫɒɟɣɱ ɜɑɣɚɎɔəɔ ɘɌɪɞɨ ɤɔɜɚɖɔɕ ɐɱɌɛɌɓɚə 

ɎɔɖɚɜɔɝɞɌəəɫ. ȳ əɔɡ Ɏɔɜɚɍɗɫɪɞɨ ɍɑɞɚəɔ ɱ ɜɚɓɣɔəɔ, 

ɛɚɖɜɱɎɑɗɨəɱ, ɏɱɐɜɚɱɓɚɗɫɢɱɕəɱ ɱ ɐɚɜɚɒəɱ ɘɌɝɞɔɗɌ, ɛɌɝɞɔ, 

ɑɘɟɗɨɝɱɲ, Ɍ ɞɌɖɚɒ əɔɓɖɟ ɛɚɖɜɱɎɑɗɨəɔɡ ɞɌ ɏɱɐɜɚɱɓɚɗɫɢɱɕəɔɡ 

ɘɌɞɑɜɱɌɗɱɎ. 

 

9.1. ȭɱɞɟɘɔ 

 

Ȼɑɜɑɐ ɎɔɓəɌɣɑəəɫɘ ɎɗɌɝɞɔɎɚɝɞɑɕ ɍɱɞɟɘɟ ɕɚɏɚ 

əɑɚɍɡɱɐəɚ ɓəɑɎɚɐəɔɞɔ, ɐɗɫ ɢɨɚɏɚ ɛɜɚɍɟ Ɏ ɯɘəɚɝɞɱ 

ɛɚɘɱɥɌɪɞɨ ɐɚ ɝɟɤɔɗɨəɚɲ ɤɌɠɔ ɱ ɐɚɎɚɐɫɞɨ ɐɚ ɜɟɡɚɘɚɏɚ 

ɝɞɌəɟ, əɌɏɜɱɎɌɪɣɔ ɞɎɑɜɐɱ ɱ əɌɛɱɎɞɎɑɜɐɱ ɍɱɞɟɘɔ ɐɚ 

ɞɑɘɛɑɜɌɞɟɜɔ 120-180 Ƚ̄ ɓɌɗɑɒəɚ Ɏɱɐ ɲɡ Ɏõɫɓɖɚɝɞɱ. 

ȼɚɓɛɗɌɎɗɑəɔɕ ɍɱɞɟɘ ɛɜɚɛɟɝɖɌɪɞɨ ɣɑɜɑɓ ɝɔɞɚ ɓ 

ɚɞɎɚɜɌɘɔ 0,6 ð 0,8 ɘɘ, ɜɑɞɑɗɨəɚ ɛɑɜɑɘɱɤɟɪɞɨ ɐɚ ɛɚɎəɚɏɚ 

Ɏɔɗɟɣɑəəɫ ɍɟɗɨɍɌɤɚɖ ɛɚɎɱɞɜɫ. Ȼɱɝɗɫ ɚɝɞɔɏɌəəɫ ɛɜɚɍɌ 
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ɍɱɞɟɘɟ ɎɎɌɒɌɯɞɨɝɫ ɛɱɐɏɚɞɚɎɗɑəɚɪ ɐɚ ɛɜɚɎɑɐɑəəɫ 

ɎɔɘɱɜɪɎɌəɨ. 

 

9.1.1 . ȮɔɓəɌɣɑəəɫ Ɏõɫɓɖɚɝɞɱ ɍɱɞɟɘɟ 

 

Ȯõɫɓɖɱɝɞɨ ɍɱɞɟɘɟ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɐɚɛɚɘɚɏɚɪ ɛɜɔɗɌɐɟ, 

ɫɖɔɕ əɌɓɔɎɌɯɞɨɝɫ ɛɑəɑɞɜɚɘɑɞɜɚɘ (ɜɔɝ. 9.1). 

 
 

ȼɔɝ. 9.1. Ȼɑəɑɞɜɚɘɑɞɜ 

 

ȻɜɔɗɌɐ ɘɌɯ ɘɑɞɌɗɑɎɔɕ ɤɞɌɞɔɎ 1, əɔɒəɫ ɣɌɝɞɔəɌ 

ɫɖɚɏɚ ɓɌɖɜɱɛɗɪɯɞɨɝɫ ɏɎɔəɞɌɘɔ ɐɗɫ əɌɐɌəəɫ ɲɕ 

ɏɚɜɔɓɚəɞɌɗɨəɚɏɚ ɛɚɗɚɒɑəəɫ. Ȱɚ ɚɛɚɜəɚɏɚ ɘɌɕɐɌəɣɔɖɌ 

ɖɜɱɛɔɞɨɝɫ ɝɞɚɗɔɖ 9 ɐɗɫ ɎɝɞɌəɚɎɗɑəəɫ ɖɜɔɝɞɌɗɱɓɌɞɚɜɌ 8 

ɚɍõɯɘɚɘ əɑ ɘɑəɤɑ 0,3 ɗ ɱ ɓɌɎɎɔɤɖɔ 45-50 ɘɘ ɓ ɘɑɞɌɗɑɎɚɪ 

ɢɔɗɱəɐɜɔɣəɚɪ ɯɘəɱɝɞɪ 7 Ɏɔɝɚɞɚɪ 35 ɘɘ ɱ ɐɱɌɘɑɞɜɚɘ       

55 ɘɘ, Ɏ ɫɖɟ ɛɚɘɱɥɌɪɞɨ ɍɱɞɟɘ.  
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ȹɌ Ɏɑɜɡəɨɚɘɟ ɖɜɚəɤɞɑɕəɱ ɤɞɌɞɔɎɌ ɓɌɖɜɱɛɗɑəɚ 

ɢɔɠɑɜɍɗɌɞ 2, ɜɚɓɐɱɗɑəɔɕ əɌ 360,̄ ɱ ɖɚəɞɌɖɞəɟ ɜɑɕɖɟ 3, ɜɟɡ 

ɫɖɚɲ ɛɑɜɑɐɌɯɞɨɝɫ ɝɞɜɱɗɢɱ ɢɔɠɑɜɍɗɌɞɌ. 

ȹɌ əɔɒəɨɚɘɟ ɖɜɚəɤɞɑɕəɱ ɓɌɖɜɱɛɗɪɯɞɨɝɫ Ɏɱɗɨəɚ 

ɛɌɐɌɪɣɔɕ ɝɞɜɔɒɑəɨ ɓ ɏɚɗɖɚɪ 6 ɱ əɌɎɌɒɖɚɪ ɘɌɝɚɪ 

100°0,01 ɏ, ɫɖɔɕ ɟɞɜɔɘɟɯɞɨɝɫ ɝɞɚɛɚɜəɚɪ ɖəɚɛɖɚɪ 4. 

Ȯɔɥɑ Ɏɱɐ ɝɞɚɗɔɖɌ, ɓɍɚɖɟ, ɐɚ ɝɞɱɕɖɔ ɤɌɜəɱɜəɚ 

ɓɌɖɜɱɛɗɑəɚ ɐɓɑɜɖɌɗɚ 5. 

ȽɞɌɗɑɎɌ ɏɚɗɖɌ ɘɟɝɔɞɨ ɍɟɞɔ ɎɱɐɛɚɗɱɜɚɎɌəɚɪ ɱɓ 

ɓɌɞɟɛɗɑəɔɘ ɖɱəɢɑɘ. ȻɑɜɑɐɍɌɣɌɯɞɨɝɫ ɐɚɎɒɔəɌ ɏɚɗɖɔ     

50,8 ɘɘ, ɐɱɌɘɑɞɜ ð 1-1,02 ɘɘ. 

ȭɱɞɟɘ ɓɌɗɔɎɌɪɞɨ ɟ ɘɑɞɌɗɑɎɟ ɯɘəɱɝɞɨ əɌ Ɏɔɝɚɞɟ əɑ 

ɘɑəɤɑ 30 ɘɘ ɱ Ɏɔɞɜɔɘɟɪɞɨ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 18-20 Ƚ̄ 

ɎɛɜɚɐɚɎɒ ɚɐəɱɯɲ ɏɚɐɔəɔ. 

Ȼɱɝɗɫ ɢɨɚɏɚ ɯɘəɱɝɞɨ ɓ ɍɱɞɟɘɚɘ ɛɚɘɱɥɌɪɞɨ əɌ ɚɐəɟ 

ɏɚɐɔəɟ ɐɚ ɎɌəəɔ ɓ Ɏɚɐɚɪ (t=25 Ƚ̄). ȮɔɝɚɞɌ ɤɌɜɟ Ɏɚɐɔ əɌɐ 

ɍɱɞɟɘɚɘ ɛɑɜɑɐɍɌɣɌɯɞɨɝɫ əɑ ɘɑəɤɑ əɱɒ 25 ɘɘ. 

ȶɜɔɝɞɌɗɱɓɌɞɚɜ əɌɛɚɎəɪɪɞɨ Ɏɚɐɚɪ (t=25 Ƚ̄) ɱ ɣɑɜɑɓ 

ɏɚɐɔəɟ Ɏ əɨɚɏɚ ɛɚɘɱɥɌɪɞɨ ɯɘəɱɝɞɨ ɓ ɍɱɞɟɘɚɘ. 

ȶɜɔɝɞɌɗɱɓɌɞɚɜ ɎɝɞɌəɚɎɗɪɪɞɨ əɌ ɝɞɚɗɔɖ ɛɑəɑɞɜɚɘɑɞɜɌ, 

ɛɱɐɎɚɐɫɞɨ ɏɚɗɖɟ ɐɚ ɛɚɎɑɜɡəɱ ɍɱɞɟɘɟ, Ɍɗɑ ɎɚəɌ ɛɚɎɔəəɌ 

ɞɱɗɨɖɔ ɞɚɜɖɌɞɔɝɫ ɍɱɞɟɘɟ, əɑ Ɏɡɚɐɔɞɔ Ɏ əɨɚɏɚ. ȰɓɑɜɖɌɗɚ 

ɫɖɜɌɓ ɱ ɱɝəɟɯ ɐɗɫ ɞɚɏɚ, ɥɚɍ ɛɚɗɑɏɤɔɞɔ ɢɪ ɚɛɑɜɌɢɱɪ. 

ȶɚəɞɌɖɞəɟ ɜɑɕɖɟ ɐɚɎɚɐɫɞɨ ɐɚ Ɏɑɜɡəɨɚɏɚ ɘɌɕɐɌəɣɔɖɌ 

ɝɞɜɔɒəɫ, ɥɚ ɟɞɜɔɘɟɯ ɏɚɗɖɟ, ɱ ɝɞɌɎɗɫɞɨ ɝɞɜɱɗɖɟ əɌ əɟɗɨ, 

ɛɱɝɗɫ ɢɨɚɏɚ ɓɌɛɟɝɖɌɪɞɨ ɝɑɖɟəɐɚɘɱɜ ɱ əɌɞɔɝɖɌɪɞɨ ɝɞɚɛɚɜəɟ 

ɖəɚɛɖɟ, ɐɌɪɣɔ ɏɚɗɢɱ Ɏɱɗɨəɚ Ɏɡɚɐɔɞɔ Ɏ ɍɱɞɟɘ ɟɛɜɚɐɚɎɒ 

ɛõɫɞɔ ɝɑɖɟəɐ. 

Ȼɱɝɗɫ ɢɨɚɏɚ ɎɱɐɛɟɝɖɌɪɞɨ ɖəɚɛɖɟ. ȰɚɎɚɐɫɞɨ əɔɒəɪ 

ɣɌɝɞɔəɟ ɖɚəɞɌɖɞəɚɲ ɜɑɕɖɔ ɐɚ Ɏɑɜɡəɨɚɏɚ ɘɌɕɐɌəɣɔɖɌ 

ɝɞɜɔɒəɫ ɓ ɏɚɗɖɚɪ.  

ȽɞɜɱɗɖɌ, ɫɖɌ ɛɑɜɑɝɟɎɌɯɞɨɝɫ ɜɌɓɚɘ ɓ ɖɚəɞɌɖɞəɚɪ 

ɜɑɕɖɚɪ, ɛɚɖɌɓɟɯ ɎɱɐɝɞɌəɨ ɟ ɏɜɌɐɟɝɌɡ, ɫɖɟ ɛɜɚɕɤɗɌ ɏɚɗɖɌ 

ɓɌ ɛõɫɞɨ ɝɑɖɟəɐ.   

Ȯõɫɓɖɱɝɞɨ ɎɔɜɌɡɚɎɟɯɞɨɝɫ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ 

ɞɜɨɚɡ ɎɔɘɱɜɱɎ. 
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ȳɌ ɏɗɔɍɔəɚɪ ɛɜɚəɔɖəɑəəɫ Ɏ ɍɱɞɟɘ ɏɚɗɖɔ ɛɜɔɗɌɐɟ ɛɱɐ 

əɌɎɌəɞɌɒɑəəɫɘ 1 ȹ ɟɛɜɚɐɚɎɒ 5 ɝ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 25 Ƚ̄ 

ɜɚɍɗɫɞɨ ɎɔɝəɚɎɚɖ ɛɜɚ Ɏõɫɓɖɱɝɞɨ ɍɱɞɟɘɟ. 

Ȯõɫɓɖɱɝɞɨ ɎɔɜɌɡɚɎɟɪɞɨ ɟ ɏɜɌɐɟɝɌɡ. Ȼɜɔɣɚɘɟ ɚɐɔə 

ɏɜɌɐɟɝ ɎɱɐɛɚɎɱɐɌɯ ɏɗɔɍɔəɱ ɛɜɚəɔɖəɑəəɫ ɏɚɗɖɔ əɌ 0,1 ɘɘ.   

 

9.1.2. ȮɔɓəɌɣɑəəɫ ɜɚɓɞɫɒəɚɝɞɱ ɍɱɞɟɘɟ 

 

ȼɚɓɞɫɒəɱɝɞɨ ð ɢɑ ɎɗɌɝɞɔɎɱɝɞɨ ɍɱɞɟɘɱɎ ɜɚɓɞɫɏɟɎɌɞɔɝɫ Ɏ 

ɞɚəɖɱ əɔɞɖɔ ɛɱɐ ɎɛɗɔɎɚɘ ɓɟɝɔɗɗɫ ɜɚɓɞɫɏɟ. 

ȮɚəɌ ɎɔɓəɌɣɌɯɞɨɝɫ əɌ ɛɜɔɗɌɐɱ ð ɐɟɖɞɔɗɚɘɑɞɜɱ (ɜɔɝ. 

9.2), ɫɖɔɕ ɘɌɯ ɐɑɜɑɎõɫəɔɕ ɫɥɔɖ, Ɏɝɑɜɑɐɔəɱ ɚɢɔəɖɚɎɌəɔɕ 

ɑɘɌɗɗɪ. Ȼɚ Ɏɝɱɕ ɐɚɎɒɔəɱ ɫɥɔɖɌ ɛɜɚɡɚɐɔɞɨ ɏɎɔəɞ 1 ɓ 

əɌɝɌɐɒɑəɔɘɔ əɌ əɨɚɏɚ ɐɎɚɘɌ ɛɚɗɚɓɖɌɘɔ 2, ɫɖɱ 

ɛɑɜɑɝɟɎɌɪɞɨ ɛɚ ɏɎɔəɞɟ ɓɌ ɐɚɛɚɘɚɏɚɪ ɘɌɡɚɎɔɣɖɌ Ɏɜɟɣəɟ  

ɣɔ ɓɌ ɐɚɛɚɘɚɏɚɪ ɑɗɑɖɞɜɚɐɎɔɏɟəɌ 3. ȹɌ ɫɥɔɖɟ ɓɌɖɜɱɛɗɑəɌ 

ɤɖɌɗɌ, ɛɚ ɫɖɱɕ ɖɚɎɓɌɯ ɛɚɖɌɓəɔɖ, ɓɌɖɜɱɛɗɑəɔɕ əɌ ɛɚɗɚɓɖɌɡ. 

 

 
ȼɔɝ. 9.2. Ȱɟɖɞɔɗɚɘɑɞɜ 

 

ȭɱɞɟɘ ɜɚɓɛɗɌɎɗɫɪɞɨ, ɛɑɜɑɘɱɤɟɪɞɨ ɱ əɌɗɔɎɌɪɞɨ ɟ 

ɗɌɞɟəəɱ ɓɍɱɜəɱ ɠɚɜɘɔ 4 ɓ əɑɎɑɗɔɖɔɘ əɌɐɗɔɤɖɚɘ. 

Ȯəɟɞɜɱɤəɱ ɛɚɎɑɜɡəɱ ɠɚɜɘ ɛɑɜɑɐ ɓɌɛɚɎəɑəəɫɘ ɲɡ 

ɍɱɞɟɘɚɘ ɓɘɌɥɟɪɞɨ ɝɟɘɱɤɤɪ ɞɌɗɨɖɟ ɓ ɏɗɱɢɑɜɔəɚɘ ɟ 

ɝɛɱɎɎɱɐəɚɤɑəəɱ 1:3 ɱ ɝɞɌɎɗɫɞɨ əɌ ɘɑɞɌɗɑɎɟ ɛɗɌɝɞɔəɟ. 

ȳɌɗɔɞɔɕ ɟ ɠɚɜɘɔ ɍɱɞɟɘ ɓɌɗɔɤɌɪɞɨ ɚɡɚɗɚɐɒɟɎɌɞɔɝɫ 

əɌ ɛɚɎɱɞɜɱ ɎɛɜɚɐɚɎɒ 30 ɡɎ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 20°2 Ƚ̄. Ȼɱɝɗɫ 

ɢɨɚɏɚ ɏɌɜɫɣɔɘ əɚɒɑɘ ɓɜɱɓɌɪɞɨ əɌɐɗɔɤɚɖ ɍɱɞɟɘɟ. 
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ȳɜɌɓɚɖ ɍɱɞɟɘɟ ɓ ɠɚɜɘɚɪ ɱ ɛɗɌɝɞɔəɚɪ ɝɞɌɎɗɫɞɨ Ɏ ɫɥɔɖ  

ɐɟɖɞɔɗɚɘɑɞɜɌ, ɖɟɐɔ əɌɗɔɞɚ Ɏɚɐɟ ɓ t=25 Ƚ̄, ɱ Ɏɔɞɜɔɘɟɪɞɨ ɟ 

əɨɚɘɟ 1,5 ɏɚɐɔəɔ. 

ɄɌɜ Ɏɚɐɔ əɌɐ ɓɜɌɓɖɚɘ ɛɚɎɔəɑə ɍɟɞɔ əɑ ɘɑəɤɑ 25 ɘɘ. 

ȻɑɜɑɎɱɜɫɪɞɨ ɤɎɔɐɖɱɝɞɨ ɜɟɡɟ ɛɚɗɚɓɖɱɎ ɱ ɞɑɘɛɑɜɌɞɟɜɟ 

Ɏɚɐɔ, ɓɌɖɜɱɛɗɪɪɞɨ ɠɚɜɘɟ Ɏ ɐɟɖɞɔɗɚɘɑɞɜɱ, ɓəɱɘɌɪɞɨ ɍɚɖɚɎɱ 

ɣɌɝɞɔəɔ ɠɚɜɘɔ, ɎɘɔɖɌɪɞɨ ɑɗɑɖɞɜɚɐɎɔɏɟə  ɣɔ ɛɚɣɔəɌɪɞɨ 

ɚɍɑɜɞɌɞɔ ɘɌɡɚɎɔɖ, ɜɚɓɞɫɏɟɪɣɔ ɍɱɞɟɘ ɓɱ ɤɎɔɐɖɱɝɞɪ            

5 ɝɘ/ɡɎ. ȰɚɎɒɔəɟ əɔɞɖɔ ɍɱɞɟɘɟ, ɝɘ, ɎɱɐɓəɌɣɑəɟ 

ɛɚɖɌɓəɔɖɚɘ ɟ ɘɚɘɑəɞ ɲɲ ɜɚɓɜɔɎɟ, ɛɜɔɕɘɌɪɞɨ ɓɌ ɛɚɖɌɓəɔɖ 

ɜɚɓɞɫɒəɚɝɞɱ ɍɱɞɟɘɟ. ȽɑɜɑɐəɨɚɌɜɔɠɘɑɞɔɣəɑ ɓəɌɣɑəəɫ 

ɎɔɎɚɐɔɞɨɝɫ ɓ ɞɜɨɚɡ ɎɔɘɱɜɱɎ. ȾɌɖɔɘ ɣɔəɚɘ, ɜɚɓɞɫɒəɱɝɞɨ 

ɡɌɜɌɖɞɑɜɔɓɟɯɞɨɝɫ ɐɚɎɒɔəɚɪ əɔɞɖɔ ɐɚ ɜɚɓɜɔɎɟ ɲɲ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 25 Ƚ̄ ɞɌ ɤɎɔɐɖɚɝɞɱ ɎɔɞɫɏɟɎɌəəɫ 5 ɝɘ/ɡɎ ɱ 

Ɏɔɘɱɜɪɯɞɨɝɫ Ɏ ɝɌəɞɔɘɑɞɜɌɡ. 

 

9.1.3. ȮɔɓəɌɣɑəəɫ ɞɑɘɛɑɜɌɞɟɜɔ ɜɚɓɘõɫɖɤɑəəɫ ɍɱɞɟɘɟ 

 

  Ȱɗɫ ɎɔɓəɌɣɑəəɫ ɞɑɘɛɑɜɌɞɟɜɔ ɜɚɓɘõɫɖɤɑəəɫ ɍɱɞɟɘɟ 

ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɛɜɔɗɌɐ çȶɱɗɨɢɑ ɱ ɖɟɗɫè (ɜɔɝ. 9.3). 

ȭɱɞɟɘ, ɓɌɗɔɞɔɕ ɟ ɖɱɗɨɢɑɎɟ ɗɌɞɟəəɟ ɠɚɜɘɟ, 

ɜɚɓɘõɫɖɤɟɯɞɨɝɫ ɱ ɛɱɐ ɐɱɯɪ ɎɌɏɔ ɘɑɞɌɗɑɎɚɲ ɖɟɗɨɖɔ 

ɎɔɐɌɎɗɪɯɞɨɝɫ ɓ ɖɱɗɨɢɫ əɌ ɎɔɓəɌɣɑəɟ ɏɗɔɍɔəɟ. 

ȻɜɔɗɌɐ ɝɖɗɌɐɌɯɞɨɝɫ ɓ ɞɜɨɚɡ ɘɑɞɌɗɑɎɔɡ ɛɗɌɝɞɔə, 

ɝɖɜɱɛɗɑəɔɡ əɌ ɜɱɓəɔɡ ɎɱɐɝɞɌəɫɡ ɚɐəɌ Ɏɱɐ ɚɐəɚɲ ɝɞɜɔɒəɫɘɔ. 

ȮɱɐɝɞɌəɨ ɘɱɒ ɐɎɚɘɌ əɔɒəɱɘɔ ɛɗɌɝɞɔəɌɘɔ ɐɚɜɱɎəɪɯ 

25,4 ɘɘ. ȿ ɝɑɜɑɐəɱɕ ɛɗɌɝɞɔəɱ ɯ ɐɎɌ ɚɞɎɚɜɔ, ɟ ɖɚɒəɔɕ ɱɓ 

ɫɖɔɡ ɎɝɞɌɎɗɑəɱ ɗɌɞɟəəɱ ɖɱɗɨɢɫ 1 Ɏəɟɞɜɱɤəɱɘ ɐɱɌɘɑɞɜɚɘ 

15,88 ɘɘ, ɓɌɎɎɔɤɖɔ 6,25 ɘɘ ɱ ɓ ɞɚɎɥɔəɚɪ ɝɞɱəɖɔ 2,38 ɘɘ. 

Ȼɚɝɑɜɑɐɔəɱ Ɏɑɜɡəɨɚɲ ɛɗɌɝɞɔəɔ ɯ ɚɞɎɱɜ ɐɗɫ ɞɑɜɘɚɘɑɞɜɌ 2. 

ȷɌɞɟəəɱ ɖɱɗɨɢɫ ɖɗɌɐɟɞɨ əɌ ɘɑɞɌɗɑɎɟ ɛɗɌɝɞɔəɟ, ɫɖɟ 

ɓɘɌɥɟɪɞɨ ɝɟɘɱɤɤɪ ɞɌɗɨɖɟ ɓ ɏɗɱɢɑɜɔəɚɘ (1:3).  

ȳɌɛɚɎəɪɪɞɨ ɖɱɗɨɢɫ ɜɚɓɛɗɌɎɗɑəɔɘ ɱ ɛɑɜɑɘɱɤɌəɔɘ 

ɎɛɜɚɐɚɎɒ 15 ɡɎ ɍɱɞɟɘɚɘ ɓ ɐɑɫɖɔɘ əɌɐɗɔɤɖɚɘ, ɫɖɔɕ 

ɓɜɱɓɌɯɞɨɝɫ əɚɒɑɘ ɛɱɝɗɫ ɚɡɚɗɚɐɒɑəəɫ ɍɱɞɟɘɟ. 

ȶɱɗɨɢɫ ɝɞɌɎɗɫɞɨ ɏɚɜɔɓɚəɞɌɗɨəɚ Ɏ ɚɞɎɚɜɔ əɌ ɝɑɜɑɐəɱɕ 

ɛɗɌɝɞɔəɱ ɛɜɔɗɌɐɟ. Ⱦɑɜɘɚɘɑɞɜ ɎɝɞɌɎɗɫɪɞɨ ɟ ɝɑɜɑɐəɱɕ ɚɞɎɱɜ 
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Ɏɑɜɡəɨɚɲ ɛɗɌɝɞɔəɔ ɞɌɖ, ɥɚɍ ɜɞɟɞəɌ ɖɟɗɨɖɌ ɍɟɗɌ əɌ 

əɔɒəɨɚɘɟ ɜɱɎəɱ ɖɱɗɨɢɫ. 

 

 
 

ȼɔɝ. 9.3. ȻɜɔɗɌɐ çȶɱɗɨɢɑ ɱ ɖɟɗɫè ɐɗɫ ɎɔɓəɌɣɑəəɫ 

ɞɑɘɛɑɜɌɞɟɜɔ ɜɚɓɘõɫɖɤɑəəɫ ɍɱɞɟɘɟ: 1 ð ɖɱɗɨɢɑ, ɖɟɗɫ, ɍɱɞɟɘ; 

2 ð ɞɑɜɘɚɘɑɞɜ; 3 ð ɝɖɗɫəɔɕ ɝɞɌɖɌə; 4 ð ɤɞɌɞɔɎ; 5 ð ɎɚɐɌ;  

6 ð ɘɌɕɐɌəɣɔɖɔ 

 

ȽɞɌɖɌə 3 əɌɛɚɎəɪɪɞɨ ɐɔɝɞɔɗɨɚɎɌəɚɪ Ɏɚɐɚɪ ɓ 

ɞɑɘɛɑɜɌɞɟɜɚɪ 5Ƚ̄. ȿ əɨɚɏɚ ɝɞɌɎɗɫɞɨ ɛɜɔɗɌɐ ɓ ɖɱɗɨɢɫɘɔ. 

Ƀɑɜɑɓ 15 ɡɎ ɛɜɔɗɌɐ ɎɔɕɘɌɪɞɨ ɓɱ ɝɞɌɖɌəɌ. ȹɌ ɖɚɒəɑ ɖɱɗɨɢɑ 

Ɏ ɢɑəɞɜɱ ɛɚɎɑɜɡəɱ ɍɱɞɟɘɟ ɖɗɌɐɟɞɨ ɝɞɌɗɑɎɟ ɖɟɗɨɖɟ 1 ɘɌɝɚɪ 

3,45 -3,55 ɏ, ɐɱɌɘɑɞɜɚɘ 9,5 ɘɘ ɱ ɛɚɘɱɥɌɪɞɨ ɛɜɔɗɌɐ ɓəɚɎɟ ɟ 

ɝɞɌɖɌə. 
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ȹɌ ɌɓɍɑɝɞɚɎɟ ɝɱɞɖɟ ɝɞɌɎɗɫɞɨ ɝɞɌɖɌə ɓ ɛɜɔɗɌɐɚɘ ɱ 

əɌɏɜɱɎɌɪɞɨ əɌ ɏɌɓɚɎɚɘɟ ɛɌɗɨəɔɖɟ ɓɱ ɤɎɔɐɖɱɝɞɪ ɛɱɐəɫɞɞɫ 

ɞɑɘɛɑɜɌɞɟɜɔ 5Ƚ̄/ɡɎ.  

Ȼɱɐ ɣɌɝ əɌɏɜɱɎɌəəɫ ɍɱɞɟɘ ɜɚɓɘõɫɖɤɟɯɞɨɝɫ ɱ ɝɞɌɗɑɎɌ 

ɖɟɗɨɖɌ ɜɌɓɚɘ ɓ ɍɱɞɟɘɚɘ ɛɜɚɡɚɐɔɞɨ ɖɜɱɓɨ ɚɞɎɱɜ ɖɱɗɨɢɫ. 

ȾɑɘɛɑɜɌɞɟɜɟ, ɛɜɔ ɫɖɱɕ ɍɱɞɟɘ ɞɚɜɖəɑɞɨɝɫ əɔɒəɨɚɏɚ 

ɐɔɝɖɌ ɛɜɔɗɌɐɟ, ɎɎɌɒɌɪɞɨ ɞɑɘɛɑɜɌɞɟɜɚɪ ɜɚɓɘõɫɖɤɑəəɫ. 

ɋɖɥɚ ɞɑɘɛɑɜɌɞɟɜɌ ɜɚɓɘõɫɖɤɑəəɫ ɍɱɞɟɘɟ ɐɚɜɱɎəɪɎɌ-

ɞɔɘɑ 60 Ƚ̄, ɞɚ ɝɖɚɜɚɣɑəɚ ɓɌɛɔɝɟɪɞɨ ç60ȶ̄ ɱ Ʉè. 

Ⱥɍɣɔɝɗɪɪɞɨ ɜɑɓɟɗɨɞɌɞ ɫɖ ɝɑɜɑɐəɯ Ɍɜɔɠɘɑɞɔɣəɑ ɐɎɚɡ 

ɎɔɘɱɜɪɎɌəɨ. 

 

9.1.4. ȮɔɓəɌɣɑəəɫ ɞɑɘɛɑɜɌɞɟɜɔ ɝɛɌɗɌɡɟ ɍɱɞɟɘɟ 

 

 Ȱɗɫ ɎɝɞɌəɚɎɗɑəəɫ ɍɑɓɛɑɣəɚɏɚ ɞɑɡəɚɗɚɏɱɣəɚɏɚ ɛɜɚɢɑɝɟ, 

Ɍ ɞɌɖɚɒ ɐɗɫ ɓɘɱɤɟɎɌəəɫ ɓ əɌɛɚɎəɪɎɌɣɌɘɔ ɞɜɑɍɌ ɓəɌɞɔ 

ɓɌɓɐɌɗɑɏɱɐɨ ɞɑɘɛɑɜɌɞɟɜɟ ɝɛɌɗɌɡɟ ɍɱɞɟɘɱɎ (ɞɌɍɗ. 9.1). 

ȮɔɓəɌɣɑəəɫ ɛɜɚɎɚɐɫɞɨ əɌ ɛɜɔɗɌɐɱ (ɜɔɝ. 9.4), ɥɚ ɘɌɯ 

Ɏɑɗɔɖɔɕ ɞɔɏɑɗɨ 5, əɌɛɚɎəɑəɔɕ ɛɱɝɖɚɘ, ɫɖɔɕ ɛɱɐɱɏɜɱɎɌɯɞɨɝɫ 

ɛɌɗɨəɔɖɚɘ, ɱ ɘɌɗɔɕ ɞɔɏɑɗɨ 4, Ɏ ɫɖɔɕ əɌɗɔɎɌɪɞɨ 

ɜɚɓɛɗɌɎɗɑəɔɕ ɍɱɞɟɘ ɞɌɖ, ɥɚɍ ɜɱɎɑəɨ ɕɚɏɚ ɐɚ ɖɜɌɪ ɞɔɏɗɫ 

əɑɐɚɡɚɐɔɎ əɌ 12 ɘɘ ɐɗɫ ɍɱɞɟɘɱɎ ɓ ɚɣɱɖɟɎɌəɚɪ 

ɞɑɘɛɑɜɌɞɟɜɚɪ ɝɛɌɗɌɡɟ ɐɚ 210Ƚ̄ ɱ əɌ 18 ɘɘ ɐɗɫ ɞɔɡ 

ɍɱɞɟɘɱɎ, ɞɑɘɛɑɜɌɞɟɜɌ ɝɛɌɗɌɡɟ ɫɖɔɡ ɎɔɥɌ ɓɌ 210Ƚ̄. 

Ȱɚ ɘɌɗɚɏɚ ɞɔɏɗɫ ɝɞɌɎɗɫɞɨ ɞɑɜɘɚɘɑɞɜ 3 ɟ 

ɎɑɜɞɔɖɌɗɨəɚɘɟ ɛɚɗɚɒɑəəɱ, ɛɜɔɣɚɘɟ ɜɞɟɞəɌ ɖɟɗɨɖɌ ɘɟɝɔɞɨ 

ɍɟɞɔ Ɏ ɢɑəɞɜɱ ɞɔɏɗɫ. 

Ȯɑɗɔɖɔɕ ɞɔɏɑɗɨ əɌɏɜɱɎɌɪɞɨ ɛɚɗɟɘõɫɘ ɏɌɓɚɎɚɏɚ 

ɛɌɗɨəɔɖɌ 6 ɓ ɜɑɒɔɘɚɘ əɌɏɜɱɎɟ 10 Ƚ̄ ɓɌ ɚɐəɟ ɡɎɔɗɔəɟ. 

ȳɌ 40Ƚ̄ ɐɚ ɚɣɱɖɟɎɌəɚɲ ɞɑɘɛɑɜɌɞɟɜɔ ɝɛɌɗɌɡɟ ɤɎɔɐɖɱɝɞɨ 

əɌɏɜɱɎɌəəɫ ɓɘɑəɤɟɪɞɨ ɐɚ 4Ƚ̄ əɌ ɡɎɔɗɔəɟ. 

ȳɌ 10Ƚ̄ ɐɚ ɚɣɱɖɟɎɌəɚɲ ɞɑɘɛɑɜɌɞɟɜɔ ɝɛɌɗɌɡɟ 

ɛɱɐɛɌɗɪɪɞɨ ɛɜɔɝɞɚɝɟɎɌəəɫ ɱ ɛɚɎɱɗɨəɚ ɛɜɚɎɚɐɫɞɨ əɔɘ ɛɚ 

ɖɜɌɪ ɘɌɗɚɏɚ ɞɔɏɗɫ əɌ ɎɱɐɝɞɌəɱ 10-14 ɘɘ Ɏɱɐ ɛɚɎɑɜɡəɱ 

ɍɱɞɟɘɟ. ȰɚɎɒɔəɌ ɛɚɗɟɘõɫ ɛɚɎɔəəɌ ɍɟɞɔ 3-4 ɘɘ. ȻɚɫɎɌ 

ɝɔəɨɚɏɚ ɛɚɗɟɘõɫ əɌɐ ɛɚɎɑɜɡəɑɪ ɍɱɞɟɘɟ ɛɜɔɕɘɌɯɞɨɝɫ ɓɌ 

ɘɚɘɑəɞ ɕɚɏɚ ɝɛɌɗɌɡɟ, Ɍ ɞɑɘɛɑɜɌɞɟɜɌ, ɎɱɐɓəɌɣɑəɌ Ɏ ɢɑɕ 

ɘɚɘɑəɞ, ð ɓɌ ɞɑɘɛɑɜɌɞɟɜɟ ɝɛɌɗɌɡɟ.  
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ȾɌɍɗɔɢɫ 9.1 

ɀɱɓɔɖɚ-ɘɑɡɌəɱɣəɱ ɎɗɌɝɞɔɎɚɝɞɱ əɌɠɞɚɎɔɡ ɍɱɞɟɘɱɎ 

ȸɌɜɖɌ 

ɍɱɞɟɘɟ 

ȯɗɔɍɔəɌ 

ɛɜɚəɔɖəɑəəɫ 

ɏɚɗɖɔ ɛɜɔ 

25 0ɝ 0,1 ɘɘ 

ȼɚɓɞɫɏ ɛɜɔ 

25 0Ƚ, ɝɘ, 

əɑ ɘɑəɤɑ  

Ⱦ,̄Ƚ, əɑ əɔɒɣɑ 

ɜɚɓɘõɫɖɤɑəəɫ ɝɛɌɗɌɡ 

ȭɟɐɱɎɑɗɨəɱ ɍɱɞɟɘɔ 

ȭȹ-

50/50  

41-60  40  50  220  

ȭȹ-

70/30  

21-40  3 70  230  

ȭȹ-

90/10  

5-20  1 90  240  

ȭɱɞɟɘɔ ɐɗɫ ɛɚɖɜɱɎɗɱ 

ȭȹȻ-

45/180  

140 -220  əɑ 

əɚɜɘɟɯɞɨɝɫ 

40-50  240  

ȭȹȻ-

90/40  

35-45  əɑ 

əɚɜɘɟɯɞɨɝɫ 

85-95  240  

ȭȹȻ-

90/30  

25-35  əɑ 

əɚɜɘɟɯɞɨɝɫ 

85-98  240  

Ȱɚɜɚɒəɱ ɍɱɞɟɘɔ 

ȭȹȰ-

200/300  

201 -300  - 35  200  

ȭȹȰ-

130/200  

131 -200  65  39  220  

ȭȹȰ-

90/130  

91-130  60  43  220  
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ȼɔɝ. 9.4. ȻɜɔɗɌɐ ɐɗɫ ɎɔɓəɌɣɑəəɫ ɞɑɘɛɑɜɌɞɟɜɔ ɝɛɌɗɌɡɟ 

ɍɱɞɟɘɟ: 1 ð ɤɞɌɞɔɎ; 2 ð ɓɌɞɔɝɖɌɣ; 3 ð ɞɑɜɘɚɘɑɞɜ; 4 ð 

ɘɑɞɌɗɑɎɔɕ ɞɔɏɑɗɨ; 5 ð ɛɱɥɌəɌ ɍɌəɫ; 6 ð ɛɌɗɨəɔɖ; 7 - ɖɱɗɨɢɑ 

 

ȻɔɞɌəəɫ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɪ  

 

1. Ʌɚ ɯ ɝɔɜɚɎɔəɚɪ ɐɗɫ ɚɞɜɔɘɌəəɫ ɍɱɞɟɘɟ ɱ ɐɨɚɏɞɪ? 

2. ɋɖɱ əɑɏɌɞɔɎəɱ ɫɖɚɝɞɱ ɐɨɚɏɞɪ, ɥɚ ɚɍɘɑɒɟɪɞɨ ɕɚɏɚ 

ɎɔɖɚɜɔɝɞɌəəɫ ɛɚɜɱɎəɫəɚ ɓ ɍɱɞɟɘɚɘ? 

3. ɋɖɱ ɍɟɐɱɎɑɗɨəɱ ɘɌɞɑɜɱɌɗɔ ɎɔɏɚɞɚɎɗɫɪɞɨ ɓɌ 

ɐɚɛɚɘɚɏɚɪ ɍɱɞɟɘɟ ɱ ɐɨɚɏɞɪ?      

4. ɋɖ ɎɔɓəɌɣɌɪɞɨ Ɏõɫɓɖɱɝɞɨ ɍɱɞɟɘɟ? 

5. ȳ ɣɚɏɚ ɝɖɗɌɐɌɯɞɨɝɫ ɛɜɔɗɌɐ ɐɗɫ ɎɔɓəɌɣɑəəɫ 

ɜɚɓɘõɫɖɤɑəəɫ ɍɱɞɟɘɟ? 

6. ɋɖ ɎɔɓəɌɣɔɞɔ ɞɑɘɛɑɜɌɞɟɜɟ ɝɛɌɗɌɡɟ ɍɱɞɟɘɟ? 
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ȼȺȳȰȣȷ  10  

&  
 

 

ȸȬȾȱȼȣȬȷȴ ȣ ȮȴȼȺȭȴ ȳ ȰȱȼȱȮȬ 
  

 

ȰɑɜɑɎɔəɌ ð ɢɑ ɝɔɜɚɎɔəɌ, ɫɖɌ Ɏɔɝɚɖɚ ɢɱəɔɞɨɝɫ Ɏ 

ɍɟɐɱɎəɔɢɞɎɱ ɞɌ Ɍɜɡɱɞɑɖɞɟɜɱ ɓɌ ɲɲ ɗɑɏɖɱɝɞɨ, əɔɓɨɖɟ 

ɞɑɛɗɚɛɜɚɎɱɐəɱɝɞɨ, Ɏɔɝɚɖɟ ɘɱɢəɱɝɞɨ ɓɌ əɑɓəɌɣəɚɲ ɥɱɗɨəɚɝɞɱ 

ɞɌ ɘɚɒɗɔɎɱɝɞɨ ɗɑɏɖɚɲ ɚɍɜɚɍɖɔ. 

ȺɐəɌɖ ɘɌɞɑɜɱɌɗɔ ɓ ɐɑɜɑɎɔəɔ ɘɌɪɞɨ ɱ ɎɌɏɚɘɱ əɑɐɚɗɱɖɔ: 

Ɍəɱɓɚɞɜɚɛəɱɝɞɨ (ɜɱɓəɱ ɎɗɌɝɞɔɎɚɝɞɱ Ɏ ɜɱɓəɔɡ əɌɛɜɫɘɌɡ), 

Ɏɔɝɚɖɟ ɏɱɏɜɚɝɖɚɛɱɣəɱɝɞɨ, ɓɐɌɞəɱɝɞɨ ɎɝɔɡɌɞɔɝɫ, ɖɚɜɚɍɔɞɔɝɫ ɱ 

ɜɚɓɞɜɱɝɖɟɎɌɞɔɝɫ, ɓɌɏəɔɎɌɞɔ ɱ ɓɌɏɚɜɫɞɔɝɫ. 

ȹɔɓɖɟ əɑɐɚɗɱɖɱɎ ɘɚɒəɌ ɗɱɖɎɱɐɟɎɌɞɔ ɓɌ ɐɚɛɚɘɚɏɚɪ 

ɡɱɘɱɣəɚɲ ɞɌ ɡɱɘɱɖɚ-ɘɑɡɌəɱɣəɚɲ ɚɍɜɚɍɖɔ, ɌəɞɔɝɑɛɞɔɖɱɎ ɱ 

ɌəɞɔɛɱɜɑəɱɎ. 

Ƚɨɚɏɚɐəɱ ɓ ɎɱɐɡɚɐɱɎ ɐɑɜɑɎɔəɔ ɜɱɓəɔɡ ɜɚɓɘɱɜɱɎ ɟ ɝɟɘɱɤɱ 

ɓ ɛɚɗɱɘɑɜɌɘɔ əɌɝɞɟɛəɔɘ ɏɌɜɫɣɔɘ ɛɜɑɝɟɎɌəəɫɘ ɚɞɜɔɘɟɪɞɨ 

ɛɗɔɞɔ, ɫɖɱ ɎɔɖɚɜɔɝɞɚɎɟɪɞɨ ɟ ɍɟɐɱɎəɔɢɞɎɱ ɫɖ 

ɖɚəɝɞɜɟɖɢɱɕəɔɕ, ɞɑɛɗɚ- ɱ ɓɎɟɖɚɱɓɚɗɫɢɱɕəɔɕ ɘɌɞɑɜɱɌɗ.    

 

10.1. ɀɱɓɔɣəɱ ɎɗɌɝɞɔɎɚɝɞɱ ɐɑɜɑɎɔəɔ 

 

Ȱɚ ɠɱɓɔɣəɔɡ ɎɗɌɝɞɔɎɚɝɞɑɕ ɐɑɜɑɎɔəɔ əɌɗɑɒɌɞɨ: ɖɚɗɱɜ, 

ɓɌɛɌɡ, ɥɱɗɨəɱɝɞɨ, Ɏɚɗɚɏɱɝɞɨ, ɎɝɔɡɌəəɫ, ɜɚɓɍɟɡɌəəɫ, 

ɖɚɜɚɍɗɑəəɫ, ɜɚɓɞɜɱɝɖɟɎɌəəɫ, ɑɗɑɖɞɜɚ-, ɞɑɛɗɚ- ɱ 

ɓɎɟɖɚɛɜɚɎɱɐəɱɝɞɨ. 

ȮɔɓəɌɣɑəəɫ ɠɱɓɔɣəɔɡ ɎɗɌɝɞɔɎɚɝɞɑɕ əɑ ɛɚɞɜɑɍɟɯ 

ɜɟɕəɟɎɌəəɫ ɐɚɝɗɱɐəɚɏɚ ɓɜɌɓɖɌ ɓ ɐɑɜɑɎɔəɔ. ȳɜɌɓɖɔ 

ɚɏɗɫɐɌɪɞɨ, ɓɎɌɒɟɪɞɨ, Ɏɔɝɟɤɟɪɞɨ ɱ Ɏɔɘɱɜɪɪɞɨ, ɜɚɍɗɫɣɔ 

ɎɱɐɛɚɎɱɐəɱ ɎɔɝəɚɎɖɔ. 

 

10.1.1. ȮɔɓəɌɣɑəəɫ Ɏɚɗɚɏɚɝɞɱ ɐɑɜɑɎɔəɔ 

 

ȳɜɌɓɖɔ ɜɚɓɘɱɜɚɘ 20 ɡ 20  ɡ 30 ɘɘ ɓɎɌɒɟɪɞɨ ɱ 

ɛɚɘɱɥɌɪɞɨ ɐɚ ɝɟɤɔɗɨəɚɲ ɤɌɠɔ, ɐɑ ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 

103°2 Ƚ̄ Ɏɔɝɟɤɟɪɞɨ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ, ɛɚɞɱɘ Ɏ ɑɖɝɔɖɌɞɚɜɱ 
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ɓ ɍɑɓɎɚɐəɔɘ ɡɗɚɜɔɝɞɔɘ ɖɌɗɨɢɱɯɘ Ɍɍɚ ɝɱɜɣɌəɚɪ ɖɔɝɗɚɞɚɪ ɓ 

ɖɚəɢɑəɞɜɌɢɱɯɪ əɑ ɘɑəɤɑ əɱɒ 95% ɚɡɚɗɚɐɒɟɪɞɨ ɐɚ 

ɖɱɘəɌɞəɚɲ ɞɑɘɛɑɜɌɞɟɜɔ. 

Ȯɚɗɚɏɱɝɞɨ ɐɑɜɑɎɔəɔ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

1001 Ö
-

=
g

gg
W ,                     (10.1)  

 

ɐɑ g1 ð ɘɌɝɌ ɓɜɌɓɖɌ ɐɚ ɎɔɝɟɤɟɎɌəəɫ, ɏ; 

g ð ɞɑ ɒ ɝɌɘɑ ɛɱɝɗɫ ɎɔɝɟɤɟɎɌəəɫ, ɏ. 

 

10.1.2. ȮɔɓəɌɣɑəəɫ ɎɚɐɚɛɚɏɗɔəɌəəɫ ɐɑɜɑɎɔəɔ 

 

ɂɪ ɎɗɌɝɞɔɎɱɝɞɨ ɐɑɜɑɎɔəɔ ɎɔɓəɌɣɌɪɞɨ əɌ ɓɜɌɓɖɌɡ 

ɜɚɓɘɱɜɚɘ 30 ɡ 30  ɡ 10 ɘɘ (ɚɝɞɌəəɱɕ ɜɚɓɘɱɜ ɎɓɐɚɎɒ 

Ɏɚɗɚɖɚə). ȳɜɌɓɖɔ Ɏɔɝɟɤɟɪɞɨ ɐɚ Ɍɍɝɚɗɪɞəɚ ɝɟɡɚɏɚ ɝɞɌəɟ, 

ɓɎɌɒɟɪɞɨ ɱ Ɏɔɘɚɣɟɪɞɨ ɟ ɐɔɝɞɔɗɨɚɎɌəɱɕ Ɏɚɐɱ 30 ɐɱɍ ɱ ɓəɚɎɟ 

ɓɎɌɒɟɪɞɨ. 

ȮɚɐɚɛɚɏɗɔəɌəəɫ ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

1002 Ö
-

=
g

gg
B

,                      (10.2)  

 

ɐɑ g ð ɘɌɝɌ Ɍɍɝɚɗɪɞəɚ ɝɟɡɚɏɚ ɓɜɌɓɖɌ, ɏ; 

g2 ð ɘɌɝɌ ɓɜɌɓɖɌ, əɌɝɔɣɑəɚɏɚ Ɏɚɐɚɪ, ɏ. 

 

10.1.3. ȮɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɐɑɜɑɎɔəɔ 

 

Ʌɱɗɨəɱɝɞɨ ɐɑɜɑɎɔəɔ ɎɔɓəɌɣɌɪɞɨ ɛɜɔ ɲɲ Ɏɚɗɚɏɚɝɞɱ Ɏ 

ɘɚɘɑəɞ ɐɚɝɗɱɐɒɑəəɫ ɱ Ɏ Ɍɍɝɚɗɪɞəɚ ɝɟɡɚɘɟ ɝɞɌəɱ. 

ȮɔɓəɌɣɑəəɫ ɥɱɗɨəɚɝɞɱ ɐɑɜɑɎɔəɔ ɛɜɔ Ɏɚɗɚɏɚɝɞɱ Ɏ 

ɘɚɘɑəɞ ɐɚɝɗɱɐɒɑəəɫ Ɏɔɖɚəɟɯɞɨɝɫ əɌ ɓɜɌɓɖɌɡ 20 ɡ 20  ɡ    

30 ɘɘ (ɚɝɞɌəəɱɕ ɜɚɓɘɱɜ ɟɓɐɚɎɒ Ɏɚɗɚɖɚə). ȳɜɌɓɖɔ ɛɚɎɔəəɱ 

ɘɌɞɔ ɛɜɫɘɱ ɖɟɞɔ ɱ ɏɗɌɐɖɱ ɛɚɎɑɜɡəɱ. ȼɚɓɘɱɜɔ ɛɚɛɑɜɑɣəɚɏɚ 

ɛɑɜɑɜɱɓɟ ɱ ɐɚɎɒɔəɟ (a , b ɱ l ) Ɏɔɘɱɜɪɪɞɨ ɤɞɌəɏɑəɢɔɜɖɟɗɑɘ 

ɛɚ ɚɝɫɡ ɝɔɘɑɞɜɱɲ ɓɜɌɓɖɱɎ. Ⱥɍõɯɘ ɓɜɌɓɖɌ ɚɍɣɔɝɗɪɪɞɨ ɓ 
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ɞɚɣəɱɝɞɪ ɐɚ 0,01 ɝɘ3. ȺɐɜɌɓɟ ɛɱɝɗɫ ɎɔɘɱɜɱɎ ɓɜɌɓɚɖ 

ɓɎɌɒɟɪɞɨ ɱ ɎɔɜɌɡɚɎɟɪɞɨ ɥɱɗɨəɱɝɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

w

w
m

V

m
W =)(r ,                         (10.3)  

 

mw ð ɘɌɝɌ ɓɜɌɓɖɌ ɓɌ Ɏɚɗɚɏɚɝɞɱ W, ɏ; 

Vw ð ɚɍõɯɘ ɓɜɌɓɖɌ ɓɌ Ɏɚɗɚɏɚɝɞɱ W, ɝɘ3. 

ȳəɌɕɐɑəɟ ɥɱɗɨəɱɝɞɨ ɛɑɜɑɜɌɡɚɎɟɪɞɨ əɌ ɝɞɌəɐɌɜɞəɟ 

(12%) Ɏɚɗɚɏɱɝɞɨ ɐɑɜɑɎɔəɔ: 

 

( )( )( )WkWmm -Ö-+= 12101,01)()12( 0rr ,      (10.4)  

 

ɐɑ kɚ ð ɖɚɑɠɱɢɱɯəɞ ɚɍõɯɘəɚɏɚ ɎɔɝɟɤɟɎɌəəɫ, %;  

W ð Ɏɚɗɚɏɱɝɞɨ. 

ɋɖɥɚ əɑ ɎɔɓəɌɣɌɎɝɫ ɖɚɑɠɱɢɱɯəɞ ɚɍõɯɘəɚɏɚ 

ɎɔɝɟɤɟɎɌəəɫ, ɞɚ ɛɜɔ ɛɑɜɑɜɌɡɟɎɌəəɱ ɐɗɫ ɍɟɖɌ, ɍɑɜɑɓɔ ɱ 

ɘɚɐɜɔəɔ ɓəɌɣɑəəɫ ɕɚɏɚ ɍɑɜɟɞɨ ɜɱɎəɔɘ 0,6, Ɍ ɐɗɫ ɱəɤɔɡ 

ɛɚɜɱɐ ɐɑɜɑɎɔəɔ ð 0,5.  

Ʌɱɗɨəɱɝɞɨ ɐɑɜɑɎɔəɔ Ɏ Ɍɍɝɚɗɪɞəɚ ɝɟɡɚɘɟ ɝɞɌəɱ 

ɎɔɓəɌɣɌɯɞɨɝɫ əɌ ɓɜɌɓɖɌɡ ɜɚɓɘɱɜɚɘ 20 ɡ 20  ɡ 30  ɘɘ 

(ɚɝɞɌəəɱɕ ɜɚɓɘɱɜ ɎɓɐɚɎɒ Ɏɚɗɚɖɚə). ȳɜɌɓɖɔ Ɏɔɝɟɤɟɪɞɨ 

ɟɛɜɚɐɚɎɒ ɞɜɨɚɡ ɏɚɐɔə ɓɌ ɞɑɘɛɑɜɌɞɟɜɔ 50-60 Ƚ̄. Ȼɱɝɗɫ 

ɢɨɚɏɚ ɓɜɌɓɖɔ Ɏɔɝɟɤɟɪɞɨ ɟ ɝɟɤɔɗɨəɱɕ ɤɌɠɱ ɓɌ 

ɞɑɘɛɑɜɌɞɟɜɔ 103°2 Ƚ̄ ɐɚ ɛɚɝɞɱɕəɚɲ ɘɌɝɔ. Ȯɔɝɟɤɑəɱ ɓɜɌɓɖɔ 

ɓɎɌɒɟɪɞɨ ɱ ɓɌɘɱɜɫɪɞɨ ɤɞɌəɏɑəɢɔɜɖɟɗɑɘ ɜɚɓɘɱɜɔ 

ɛɚɛɑɜɑɣəɚɏɚ ɛɑɜɑɜɱɓɟ (a0, b0) ɞɌ ɐɚɎɒɔəɟ l0 ɛɚ Ɏɝɱɡ ɚɝɫɡ 

ɝɔɘɑɞɜɱɲ ɓɜɌɓɖɱɎ. 

Ʌɱɗɨəɱɝɞɨ ɓɜɌɓɖɱɎ Ɏ Ɍɍɝɚɗɪɞəɚ ɝɟɡɚɘɟ ɝɞɌəɱ 

ɎɔɓəɌɣɌɪɞɨ ɓɌ ɠɚɜɘɟɗɚɪ: 

 

000

0

0
lba

m
=r

,                            (10.5)  

 

ɐɑ m0 ð ɘɌɝɌ ɓɜɌɓɖɌ Ɏ Ɍɍɝɚɗɪɞəɚ ɝɟɡɚɘɟ ɝɞɌəɱ, ɏ; 

a0, b0, l0 ð ɜɚɓɘɱɜɔ ɓɜɌɓɖɌ, ɝɘ. 
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10.2. ȸɑɡɌəɱɣəɱ ɎɗɌɝɞɔɎɚɝɞɱ ɐɑɜɑɎɔəɔ 

 

ȸɑɡɌəɱɣəɱ ɎɗɌɝɞɔɎɚɝɞɱ ð ɢɑ ɓɐɌɞəɱɝɞɨ ɐɑɜɑɎɔəɔ ɣɔəɔɞɔ 

ɚɛɱɜ ɐɱɲ ɓɚɎəɱɤəɱɡ ɝɔɗ. ȺɝəɚɎəɚɪ ɘɑɡɌəɱɣəɚɪ ɎɗɌɝɞɔɎɱɝɞɪ 

ɐɑɜɑɎɔəɔ ɯ ɘɱɢəɱɝɞɨ əɌ ɝɞɔɝɖ, ɜɚɓɞɫɏ ɱ ɓɏɔə. 

ȸɱɢəɱɝɞɨ ɐɑɜɑɎɔəɔ ɓɌɗɑɒɔɞɨ Ɏɱɐ ɍɌɏɌɞɨɚɡ ɣɔəəɔɖɱɎ, 

ɫɖɱ ɞɜɑɍɌ ɚɍɚɎõɫɓɖɚɎɚ ɎɜɌɡɚɎɟɎɌɞɔ: Ɏɱɖ ɛɚɜɚɐɔ ɐɑɜɑɎɔəɔ, 

əɌɛɜɫɘɚɖ ɐɱɪɣɚɏɚ əɌɎɌəɞɌɒɑəəɫ, əɌɫɎəɱɝɞɨ ɎɌɐ. 

 

10.2.1. ȮɔɓəɌɣɑəəɫ ɘɑɒɱ ɘɱɢəɚɝɞɱ əɌ ɝɞɔɝɖ ɟɓɐɚɎɒ 

Ɏɚɗɚɖɚə 

 

ɂɑɕ ɛɚɖɌɓəɔɖ ɎɔɓəɌɣɌɪɞɨ əɌ ɓɜɌɓɖɌɡ ɜɚɓɘɱɜɚɘ 20 ɡ 

20  ɡ 30 ɘɘ (ɚɝɞɌəəɱɕ ɜɚɓɘɱɜ ɎɓɐɚɎɒ Ɏɚɗɚɖɚə) (ɜɔɝ. 10.1). 

 
 

ȼɔɝ. 10.1. ȳɜɌɓɚɖ ɐɗɫ ɐɚɝɗɱɐɒɑəəɫ əɌ ɝɞɔɝɖ ɟɓɐɚɎɒ 

Ɏɚɗɚɖɚə 

 

ȳɜɌɓɖɔ ɓɌɘɱɜɪɪɞɨ ɱ ɛɱɐɐɌɪɞɨ ɎɔɛɜɚɍɟɎɌəəɪ. 

Ȼɜɔɝɞɜɱɕ ɓɱ ɓɜɌɓɖɌɘɔ ɛɚɘɱɥɌɪɞɨ ɘɱɒ ɏɚɗɚɎɖɌɘɔ ɘɌɤɔəɔ ɱ 

ɗɑɏɖɚ ɓɌɞɔɝɖɌɪɞɨ ɕɚɏɚ. ɄɎɔɐɖɱɝɞɨ ɛɚɐɌɣɱ əɌɎɌəɞɌɒɑəəɫ 

əɌ ɓɜɌɓɚɖ ɛɚɎɔəəɌ ɍɟɞɔ ɜɱɎəɚɘɱɜəɚɪ ɱ ɝɞɌəɚɎɔɞɔ 

25000°500 ȹ/ɡɎ ɟɛɜɚɐɚɎɒ ɟɝɨɚɏɚ ɣɌɝɟ ɎɔɛɜɚɍɟɎɌəəɫ. 

ȳɌɖɱəɣɟɯɞɨɝɫ ɎɔɛɜɚɍɟɎɌəəɫ, ɖɚɗɔ ɝɞɜɱɗɖɌ ɛɜɔɗɌɐɟ 

ɛɚɣəɑ ɜɟɡɌɞɔɝɫ ɟ ɓɎɚɜɚɞəɚɘɟ əɌɛɜɫɘɱ.  
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ȸɑɒɌ ɘɱɢəɚɝɞɱ əɌ ɝɞɔɝɖ ɟɓɐɚɎɒ Ɏɚɗɚɖɚə ɛɜɔ ɓɌɐɌəɱɕ 

Ɏɚɗɚɏɚɝɞɱ ɐɑɜɑɎɔəɔ ɎɔɓəɌɣɌɯɞɨɝɫ ɓ ɞɚɣəɱɝɞɪ əɑ ɍɱɗɨɤɑ əɱɒ 

0,5 ȸȻɌ: 

 

ab

p
Rw

max= ,                         (10.6)  

 

ɐɑ pmax  ð ɘɌɖɝɔɘɌɗɨəɑ əɌɎɌəɞɌɒɑəəɫ, ȹ; 

a , b ð ɜɚɓɘɱɜɔ ɛɚɛɑɜɑɣəɚɏɚ ɛɑɜɑɜɱɓɟ ɓɜɌɓɖɌ, ɘɘ. 

 

10.2.2. ȮɔɓəɌɣɑəəɫ ɘɑɒɱ ɘɱɢəɚɝɞɱ əɌ ɜɚɓɞɫɏ ɟɓɐɚɎɒ 

Ɏɚɗɚɖɚə 

 

ȯɚɞɟɪɞɨ ɓɜɌɓɖɔ ɓɌ ɠɚɜɘɚɪ ɱ ɜɚɓɘɱɜɌɘɔ, ɎɖɌɓɌəɔɘɔ əɌ 

ɜɔɝ. 10.2.  

 
ȼɔɝ. 10.2. ɀɚɜɘɌ ɱ ɜɚɓɘɱɜɔ ɓɜɌɓɖɌ ɐɗɫ ɐɚɝɗɱɐɒɑəəɫ əɌ 

ɜɚɓɞɫɏ ɟɓɐɚɎɒ Ɏɚɗɚɖɚə 

 

ȸɑɒɟ ɘɱɢəɚɝɞɱ Rw ɐɑɜɑɎɔəɔ ɓ Ɏɚɗɚɏɱɝɞɪ W Ɏ ɘɚɘɑəɞ 

ɎɔɛɜɚɍɟɎɌəəɫ ɎɔɜɌɡɚɎɟɪɞɨ ɓ ɞɚɣəɱɝɞɪ ɐɚ 1 ȸȻɌ ɓɌ 

ɠɚɜɘɟɗɚɪ: 

 

ab

p
Rw

max= ,                           (10.7)  

 


