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Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ __________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

  

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

  

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

  

Ʉɨɦɩɨɧɨɜɤɚ  ɢ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ 

__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

  

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ          
ɬɪɭɞɚ 

__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

  

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ 

__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

  

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ           
ɨɛɨɫɧɨɜɚɧɢɟ 

__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

________________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɋɈɄɊȺЩЁɇɇɕɃ ɉȺɋɉɈɊɌ ȿɇɂɋȿɃɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ................................................................................ȿɧɢɫɟɣ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ................................................... Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ .................................................................Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ...................................................................................7934 ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ..................................................................................................476 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% ................................................9960 ɦ

3
/ɫ; 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ .............................................................................................2000 ɦ³/ɫ; 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ .................................................................ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .............................................................................................136,00 ɦ; 
Ɏɉɍ..................................................................................................................137,00 ɦ; 
ɍɆɈ ................................................................................................................113,79 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
ɩɨɥɧɵɣ..........................................................................................................250,03 ɤɦ

3
; 

ɩɨɥɟɡɧɵɣ ......................................................................................................41,38 ɤɦ
3
; 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ.................................................................................................68,3 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ.........................................................................................................56,0 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ................................................................................................45,0   ɦ; 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɚ) ɦɨɳɧɨɫɬɶ: 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ..........................................................................................4550,00 Ɇȼɬ; 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ...................................................................................... 4477,00 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ...................................31,49 ɦɥɪɞ. ɤȼɬ·ɱ; 
8. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ.....................................................................193 ɦ / 75 ɦ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ .........................................................................84 ɦ / 75 ɦ; 
ɜ) ɡɞɚɧɢɟ Ƚɗɋ............................................................................................420 ɦ / 75 ɦ; 
ɝ) ɜɨɞɨɫɥɢɜɧɚɹ ..........................................................................................952 ɦ / 75 ɦ; 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ..........................................................34 ɨɬɜɟɪɫɬɢɹ 4×24; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ.....................................................................................................948 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ........................................................................................75 ɦ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ .........................................................................................ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ……………………………………………………...…………..15; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ...................................................................................... ɝɪɚɧɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ..................................................................ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
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11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ .......................................................................................... ɊɈ75-ȼ-850; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ............................................................................... ɋȼ-1236/165-40; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ................................................................................ 300 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .................................................................................. 150 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ..................................................................ɌȾɐ-400000/500; 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ .....................................................................111000 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ...................................................................... 10 ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ .............................................................................................11 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɛɨɥɶɲɢɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ ɦɢɪɟ. 
ɗɧɟɪɝɢɸ ɪɟɤ ɢɫɩɨɥɶɡɭɸɬ Ʉɢɬɚɣ, ɊɎ, Ȼɪɚɡɢɥɢɹ, Ʉɚɧɚɞɚ, ɂɧɞɢɹ, ɋɒȺ. 
Ƚɢɞɪɨɪɟɫɭɪɫɵ Ɋɨɫɫɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɫɟɝɨɞɧɹ ɛɟɡ ɦɚɥɨɝɨ ɜ 900 ɦɥɪɞ. ɤȼɬ∙ɱ, ɧɨ, ɩɨ 
ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɪɟɫɭɪɫɨɜ Ɋɨɫɫɢɹ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɦ ɫɬɪɚɧɚɦ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ∙ɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ 
ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. 

ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ - ɬɟɤɭɳɚɹ ɜɨɞɚ, ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ 
ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ 
ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɵɫɢɬ 
ɬɟɯɧɢɤɨ - ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ 
ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ 
ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
1.1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 
ȿɧɢɫɟɣ- ɪɟɤɚ ɜ ɋɢɛɢɪɢ, ɨɞɧɚ ɢɡ ɜɟɥɢɱɚɣɲɢɯ ɪɟɤ ɦɢɪɚ ɢ Ɋɨɫɫɢɢ. ȼɩɚɞɚɟɬ ɜ 

Ʉɚɪɫɤɨɟ ɦɨɪɟ ɫɟɜɟɪɧɨ-ɥɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ.  Ⱦɥɢɧɚ 3487 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 
2580 000 ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɜ ɝɨɪɚɯ Ɂɚɩɚɞɧɵɣ ɋɚɹɧ ɭ ɝɨɪɨɞɚ Ʉɵɡɵɥɟ ɧɚ ɫɬɟɱɟɧɢɢ 
ɪɟɤ Ɇɚɥɵɣ ȿɧɢɫɟɣ ɢ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ. 

 
1.2 Ʉɥɢɦɚɬ 
 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ 
ɤɨɪɨɬɤɢɦ, ɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ –ɨɬ ɦɢɧɭɫ 20°ɋ ɞɨ 
ɦɢɧɭɫ 60°C, ɢɸɥɹ –ɩɥɸɫ 2°ɋ -ɩɥɸɫ 18°ɋ. Ɉɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 600 ɦɦ ɜ ɝɨɞ. 

Ʉɥɢɦɚɬ Ɂɟɥɟɧɨɝɨɪɫɤɚ ɯɨɥɨɞɧɨ ɭɦɟɪɟɧɧɵɣ.  ȼ ɝɨɪɨɞɟ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 
ɜɵɩɚɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ. Ⱦɚɠɟ ɜɨ ɜɪɟɦɹ ɫɚɦɨɝɨ ɡɚɫɭɲɥɢɜɨɝɨ 
ɦɟɫɹɰɚ ɜɵɩɚɞɚɟɬ ɦɧɨɝɨ ɨɫɚɞɤɨɜ. ȼ ɝɨɞ ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 430 ɦɦ ɨɫɚɞɤɨɜ. ɋɚɦɵɣ 
ɡɚɫɭɲɥɢɜɵɣ ɦɟɫɹɰ –ɦɚɪɬ ɫ ɨɫɚɞɤɚɦɢ 12 ɦɦ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɧɚ 
ɚɜɝɭɫɬ, ɜ ɫɪɟɞɧɟɦ 62 ɦɦ. 

ɋɚɦɵɣ ɬɟɩɥɵɣ ɦɟɫɹɰ ɝɨɞɚ –ɢɸɥɶ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 18,2ɨɋ. ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɹɧɜɚɪɶ -23,1ɨɋ. ɗɬɨ ɫɚɦɚɹ ɧɢɡɤɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɬɟɱɟɧɢɢ 
ɝɨɞɚ.  Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɚɞɤɨɜ ɦɟɠɞɭ ɫɚɦɵɦ ɫɭɯɢɦ ɢ ɫɚɦɵɦ 
ɜɥɚɠɧɵɦ ɦɟɫɹɰɟɦ –49 ɦɦ.  ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɧɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɧɚ 
39,2ɨɋ. 

 
1.3 Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 
Ⱦɚɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.1: 
 

Ɍɚɛɥɢɰɚ 1.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɈȾɍ ɈȾɍ ɋɢɛɢɪɢ  

ɊȾɍ Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ  

Ɋɟɡɟɪɜɵ ɇɚɝɪɭɡɨɱɧɵɣ 2%, ɚɜɚɪɢɣɧɵɣ 10% 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ 
Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ  
Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇𝑁 =8,8 
 

Ⱦɚɧɧɵɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.2: 
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Ɍɚɛɥɢɰɚ 1.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɉɬɦɟɬɤɚ ɇɉɍ, ɦ 136,0 

Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ, ɦ 66,0 
Vɜɞɯɪ ɩɪɢ ɇɉɍ, ɤɦ3 75,17 

 
Ⱦɚɧɧɵɟ ɤɪɢɜɨɣ Zɜɛ=f(Vɜɞɯɪ) ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.3 ɢ ɤɪɢɜɚɹ 

Zɜɛ=f(Vɜɞɯɪ) ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤɪɢɜɨɣ ɫɜɹɡɢ Zɜɛ=f(Vɜɞɯɪ) 
V, ɤɦ3 Zɜɛ, ɦ 
0,00 66 

4,43 73 

9,80 80 

15,75 87 

22,62 94 

30,26 101 

40,23 108 

53,36 115 

70,69 122 

93,66 129 

124,15 136 

 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ Zɜɛ=f(Vɜɞɯɪ) 

 

66

76

86

96
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116

126

136

146
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ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ Zɜɛ=f(Vɜɞɯɪ): 
 
ɭ=-0,00000000005920783655x6+0,00000001857967125291x5-

0,00000232765525876033x4+0,00020398777672880900x3- 
0,0192299850677955x2+1,59274409874342x+ 66,1014787744934 

Ⱦɚɧɧɵɟ ɤɪɢɜɨɣ Zɧɛ=f(Qɧɛ) ɥɟɬɨ ɢ ɡɢɦɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.4 ɢ ɤɪɢɜɚɹ 
Zɧɛ=f(Qɧɛ) ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤɪɢɜɵɯ ɫɜɹɡɟɣ Zɧɛ=f(Qɧɛ) ɥɟɬɨ ɢ ɡɢɦɚ 

Zɧɛ, ɦ Qɧɛ, ɦ3/cɟɤ, ɥɟɬɨ 
Qɧɛ, ɦ3/cɟɤ, 

ɡɢɦɚ 

66,0 0 0 
66,5 1700 1020 
67,0 3500 2100 
67,9 8000 4800 
68,5 13000 7800 
68,8 19000 11400 
69,0 28200 16920 

69,1 35000 21000 

 

 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ Zɧɛ=f(Qɧɛ) ɥɟɬɨ ɢ ɡɢɦɚ 
 

ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ Zɧɛ=f(Qɧɛ) ɡɢɦɚ: 
 
y = -0,000000000000000000000000054703x6 + 

0,000000000000000000000732182827x5 + 0,00000000000000004369929497977x4 - 
0,000000000000291953798376571x3 - 0,0000000275487789247464x2 + 
0,00053135118866976x+ 65,9970920341439 
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ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ Zɧɛ=f(Qɧɛ) ɥɟɬɨ: 
 
y = -0,000000000000000000000000002552x6 + 

0,000000000000000000000056934524x5 + 0,000000000000000005663430409802x4 
- 0,0000000000000630620891199944x3 - 0,00000000991755828849694x2 + 
0,000318810701799066x + 65,9970920119376 

 
Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɟɪɹɦ ɪɚɫɯɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɦ ɫɚɧ ɩɨɩɭɫɤ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ 

ɝɨɞɭ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.5 ɢ 1.6: 
 

Ɍɚɛɥɢɰɚ 1.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɫɚɧ ɩɨɩɭɫɤɚ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

Q50% 
3084 2647 2671 6898 1682

0 
1552
3 

1105
4 

1174
6 

1000
4 

7495 3023 3556 

Ɍɪɟɛɭɟɦɵɣ 
ɫɚɧ ɩɨɩɭɫɤ 

2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 

 
Ɍɚɛɥɢɰɚ 1.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɩɨɬɟɪɹɦ ɪɚɫɯɨɞɚ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

ȼɏɄ 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 

ɉɨɬɪɟɛɥɟɧɢɟ 0 0 0 0 0 0 0 0 0 0 0 0 

Ɏɢɥɶɬɪɚɰɢɹ 5 5 5 5 5 5 5 5 5 5 5 5 

ɂɫɩɚɪɟɧɢɟ 0,0 0,0 0,0 0,0 30,0 43,0 57,0 43,0 0,0 0,0 0,0 0,0 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧ

ɢɟ 
-30,0 -40,0 -30,0 -10,0 140,0 0,0 0,0 0,0 0,0 0,0 0,0 -30,0 

 
ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ȿɧɢɫɟɣ ɡɚɧɟɫɟɧ ɜ ɬɚɛɥɢɰɭ 1.7: 

 
Ɍɚɛɥɢɰɚ 1.7 – ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ȿɧɢɫɟɣ 

m Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 
Qɫɪ. 
ɝɨɞ 

1 1925 1109 1003 950 2253 7275 4529 3637 3500 3942 2903 1285 1064 2788 

2 1926 1231 1136 1067 2745 10673 3942 3402 3860 5174 4188 2112 1508 3420 

3 1927 598 493 440 1197 8258 5808 3805 3777 5755 3304 1903 1003 3028 

4 1928 845 722 634 1380 11209 6817 3942 3496 5121 3163 880 798 3250 

5 1929 845 722 669 718 8889 3262 4529 3653 3203 3185 1504 1155 2694 

6 1930 1320 1144 1074 3590 10461 5276 5984 4083 7216 3424 1971 1375 3910 

7 1931 1214 1091 986 901 9878 5338 3520 3848 4998 4065 1461 1286 3216 

8 1932 1091 968 933 1028 10146 5338 3520 3848 4998 4065 1672 1109 3226 

9 1933 1144 1038 968 915 6996 6042 6641 3625 4118 3396 1478 1138 3125 

10 1934 1126 968 915 2534 7594 5338 3520 3848 4998 3005 1778 1197 3069 

11 1935 1214 1091 986 1702 7689 4951 3731 3707 6195 3551 1461 1286 3130 

12 1936 810 704 669 3280 10957 3919 3391 3836 5174 3110 1381 1012 3187 

13 1937 1126 968 915 2548 10264 5385 3543 3883 5051 3058 1795 1197 3311 

14 1938 1179 792 827 1873 8870 3930 3402 3848 5174 4188 1602 1138 3069 

15 1939 1302 1126 1038 943 7067 6101 6688 3648 4153 3414 1602 1227 3192 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.7 
m Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɫɪ. 
ɝɨɞ 

16 1940 1179 792 827 1873 6459 4744 3407 4278 3981 2270 1602 1138 2712 

17 1941 1109 968 898 2520 7539 5726 3150 3310 2869 2111 1778 1183 2763 

18 1942 1162 774 810 1830 9319 6042 6641 3625 4118 3396 1566 1109 3366 

19 1943 1162 1056 986 2844 11130 6066 6676 3637 4153 3414 1725 1242 3674 

20 1944 1232 1056 1045 4350 6094 5831 3829 3789 5808 2703 1865 1227 3236 

21 1945 1302 1126 1038 943 7117 5585 3884 3531 3293 2675 1584 1227 2775 

22 1946 1144 1038 968 2816 8459 6781 3829 4274 3977 2463 1707 1227 3224 

23 1947 1126 1021 968 2050 5900 4720 3395 4255 3946 2252 1302 1079 2668 

24 1948 1162 774 810 1844 9256 6852 3407 3419 2904 2270 1584 1124 2950 

25 1949 1408 1338 1232 2619 10114 5362 3543 3871 5033 3040 1991 1434 3415 

26 1950 898 739 845 1520 9049 5792 3407 4255 3946 2270 1285 931 2911 

27 1951 862 722 634 1380 8354 5808 3829 3777 5808 3339 898 813 3019 

28 1952 880 757 1100 5110 10300 7400 7310 7200 6100 2147 986 813 4175 

29 1953 810 722 634 1309 7909 9535 4153 5408 6300 3593 1003 739 3510 

30 1954 697 6042 774 1810 8862 5032 6500 4535 4629 3297 1126 917 3685 

31 1955 862 722 634 1394 8991 8483 4252 3300 5320 2100 880 813 3146 

32 1956 760 723 620 1424 6317 3924 3314 3678 3681 2358 1795 1212 2484 

33 1957 880 739 686 732 6038 4096 3456 3502 3311 2164 1302 857 2314 

34 1958 986 827 704 845 11111 7509 6254 7860 6881 5754 1461 1050 4270 

35 1959 1214 1056 968 2311 9162 3837 7392 3648 4963 3234 1848 1212 3404 

36 1960 792 704 669 3266 7954 7626 7274 7016 7920 3670 1126 754 4064 

37 1961 845 722 651 1591 6611 3581 4247 3767 3837 2569 1162 857 2537 

38 1962 950 933 915 901 5947 3486 3898 3404 4734 3414 1514 902 2583 

39 1963 1214 810 845 1901 6088 7720 6512 5033 9767 5103 1637 1153 3982 

40 1964 722 493 440 2914 10886 4437 4017 5831 6283 2015 1021 857 3326 

41 1965 669 546 510 1352 9744 6195 4447 4481 6881 2931 810 650 3268 

42 1966 901 774 862 4336 7657 4482 4235 4763 5931 2721 1302 946 3243 

43 1967 898 848 845 1098 9220 7333 3661 5980 6300 3183 1443 1174 3499 

44 1968 1373 1109 1056 5266 6535 6688 5233 6007 6723 2015 1672 1375 3754 

45 1969 1074 1021 968 1010 9003 3334 4036 3488 3381 2235 1461 1197 2684 

46 1970 1308 1243 1098 2717 6958 4113 4693 2675 3520 2534 2094 1431 2865 

47 1971 1144 1038 986 929 9303 6312 3810 3300 6723 1970 1478 1138 3178 

48 1972 1126 1021 968 2267 10191 7695 3405 3616 4083 3185 1285 1079 3327 

49 1973 1162 950 898 845 8614 6408 4160 3651 4020 2670 1408 1168 2996 

50 1974 1144 1021 968 1080 7768 6864 4153 4646 5684 4505 1690 1212 3395 ∑ ˓ 1046 1004 858,6 2012 8523,7 5628 4453 4185 5042 3072 1486 1095 3200,3 

 
ȼ ɬɚɛɥɢɰɟ 1.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ 

ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɧɚ ɪɢɫɭɧɤɟ 1.3 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɤɪɢɜɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ P 0,01%. 
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Ɍɚɛɥɢɰɚ 1.8 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

P, % 0,01 0,1 0,5 1 3 5 10 20 50 90 95 97 99 99,9 
Qɦɚɯ ɪ 14927 13777 12844 12426 11647 11243 10653 9938 8602 7576 6147 5805 5183 4158 

 

 

Ɋɢɫɭɧɨɤ 1.3 – Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ P 0,01% 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 
 
2.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɋɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɪɚɫɯɨɞɚɦ ɩɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 

1.7: 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ 

 
Ɋɚɧɠɢɪɭɟɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨ ɜɟɥɢɱɢɧɟ ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɤ 

ɧɚɢɦɟɧɶɲɟɦɭ ɢ ɧɚɯɨɞɢɦ ɢɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜ ɩɪɨɰɟɧɬɚɯ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲ = ݉݊ + ͳ ∙ ͳͲͲ%,                                                                                                   ሺʹ.ͳሻ 

 
ɝɞɟ ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ;  ݊ – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ. 

ɐɜɟɬɨɦ ɜɵɞɟɥɹɟɦ ɝɨɞɚ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɢ 
ɡɚɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.1:  

 ܲ = ͻͲ% – ɛɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (ɝɨɥɭɛɨɣ) – 1968;  ܲ = ͷͳ% – ɛɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (ɨɪɚɧɠɟɜɵɣ) – 1931. ܲ = Ͷͻ% – ɛɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (ɡɟɥɟɧɵɣ) – 1944. 
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Ɍɚɛɥɢɰɚ 2.1 - Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɪɚɫɯɨɞɚɦ 
m P, % Ƚɨɞɵ Qɋɪ.ɝɨɞ, ɦ3/ɫ 
1 2 1941 9984 

2 4 1966 9759 

3 6 1952 9652 

4 8 1937 9631 

5 10 1938 9529 

6 12 1936 9454 

7 14 1973 9202 

8 16 1980 8909 

9 18 1932 8817 

10 20 1970 8647 

11 22 1960 8598 

12 24 1961 8522 

13 25 1946 8415 

14 27 1967 8408 

15 29 1975 8344 

16 31 1971 8124 

17 33 1969 8094 

18 35 1951 8052 

19 37 1955 8050 

20 39 1948 7962 

21 41 1959 7950 

22 43 1935 7909 

23 45 1949 7887 

24 47 1950 7882 

25 49 1944 7875 

26 51 1931 7868 

27 53 1933 7867 

28 55 1962 7821 

29 57 1939 7821 

30 59 1940 7754 

31 61 1942 7695 

32 63 1954 7597 

33 65 1947 7565 

34 67 1977 7527 

35 69 1964 7469 

36 71 1934 7393 

37 73 1956 7363 

38 75 1958 7353 

39 76 1972 7350 

40 78 1965 7307 

41 80 1963 7212 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1  
m P, % Ƚɨɞɵ Qɋɪ.ɝɨɞ, ɦ3/ɫ 

42 82 1957 7142 

43 84 1953 7139 

44 86 1974 6994 

45 88 1979 6861 

46 90 1968 6535 

47 92 1976 6523 

48 94 1945 6478 

49 96 1978 6375 

50 98 1943 6050 

 
I. ɩɨ ɦɟɫɹɰɚɦ ɢɡ ɜɫɟɝɨ ɪɹɞɚ, ɤɨɬɨɪɵɟ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɡɧɚɱɟɧɢɹɦ 

ɪɚɫɯɨɞɨɜ ɫɱɢɬɚɸɬɫɹ ɩɨɥɨɜɨɞɧɵɦɢ (IV, V, VI , VII ) ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ. Ɋɚɧɠɢɪɭɟɦ ɷɬɢ ɪɚɫɯɨɞɵ ɩɨ ɭɛɵɜɚɧɢɸ ɢ ɨɩɪɟɞɟɥɹɟɦ ɢɯ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɜɵɲɟɨɩɢɫɚɧɧɨɣ ɮɨɪɦɭɥɟ ɢ ɡɚɧɨɫɢɦ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɭ 2.2 
[1]: 

 
Ɍɚɛɥɢɰɚ 2.2 – ɋɪɟɞɧɟɜɨɞɧɵɟ ɪɚɫɯɨɞɵ ɩɨɥɨɜɨɞɶɹ ɢ ɪɟɡɭɥɶɬɚɬ ɢɯ ɪɚɧɠɢɪɨɜɚɧɢɹ 

p Ƚɨɞɵ IV V VI  VII VIII 
Qɩɨɥ. 
ɋɪɟɞ 

p* Ƚɨɞɵ 
Qɩɨɥ. 
ɋɪɟɞ 

P 

1 1931 5034 12894 21726 11179 9947 12156 1 1966 
17263 

2 

2 1932 5037 12345 21896 14049 12801 13226 2 1941 
16824 

4 

3 1933 3701 19151 14499 10772 9468 11518 3 1973 
15919 

6 

4 1934 3377 16603 12387 12139 11785 11258 4 1952 
15357 

8 

5 1935 2526 22125 20468 10631 10256 13201 5 1937 
15340 

10 

6 1936 3680 14634 24752 18338 14038 15088 6 1980 
15103 

12 

7 1937 8760 24968 16400 13034 13536 15340 7 1936 
15088 

14 

8 1938 6703 20116 19005 15629 12335 14758 8 1938 
14758 

16 

9 1939 4807 19970 14316 14915 10928 12987 9 1970 
14218 

18 

10 1940 3865 15999 15504 12463 9446 11455 10 1960 
13942 

20 

11 1941 3309 24788 26645 15558 13822 16824 11 1967 
13666 

22 

12 1942 5075 15896 16433 14086 11325 12563 12 1969 
13543 

24 

13 1943 3827 14722 12444 8792 7360 9429 13 1961 
13323 

25 

14 1944 6896 16815 15518 11050 11742 12404 14 1932 
13226 

27 

15 1945 3443 17148 9168 8195 8623 9315 15 1935 
13201 

29 

16 1946 7925 14614 16279 12506 11990 12663 16 1975 
13150 

31 

17 1947 4214 19782 11535 9673 10899 11221 17 1959 
13014 

33 

18 1948 4833 13751 16076 13255 12161 12015 18 1951 
13006 

35 

19 1949 3004 17734 13363 12768 11631 11700 19 1939 
12987 

37 

20 1950 2863 21023 18016 10131 8549 12116 20 1955 
12701 

39 

21 1951 3170 24510 16484 10144 10724 13006 21 1971 
12698 

41 

22 1952 6184 18780 19784 18636 13400 15357 22 1946 
12663 

43 

23 1953 2413 19437 14650 11114 10561 11635 23 1942 
12563 

45 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 
p 

Ƚɨɞɵ 
IV  V VI VII VIII Qɩɨɥ. 

ɋɪɟɞ p* Годы 

Qɩɨɥ. 
ɋɪɟɞ P 

24 1954 3055 11187 17845 14916 12504 11901 24 1962 
12485 

47 

25 1955 3221 19713 17769 12620 10180 12701 25 1958 
12408 

49 

26 1956 3005 17226 15648 11197 9108 11237 26 1944 
12404 

51 

27 1957 3162 13777 17136 8673 9131 10376 27 1972 
12252 

53 

28 1958 3630 17423 19169 11998 9821 12408 28 1931 
12156 

55 

29 1959 3740 17400 21900 13200 8830 13014 29 1950 
12116 

57 

30 1960 7410 17800 17100 13500 13900 13942 30 1977 
12089 

59 

31 1961 5313 19100 18800 13000 10400 13323 31 1948 
12015 

61 

32 1962 3839 22303 14677 12352 9254 12485 32 1954 
11901 

63 

33 1963 3544 15213 16420 12277 9322 11355 33 1949 
11700 

65 

34 1964 5702 19250 13787 8945 8243 11185 34 1953 
11635 

67 

35 1965 4198 22560 13838 2398 8878 10374 35 1933 
11518 

69 

36 1966 6851 25090 26020 14740 13614 17263 36 1978 
11485 

71 

37 1967 7354 20612 13878 12823 13662 13666 37 1940 
11455 

73 

38 1968 5272 16260 11823 8860 9158 10275 38 1963 
11355 

75 

39 1969 6294 23540 20827 8483 8569 13543 39 1934 
11258 

76 

40 1970 5965 21142 20016 12404 11564 14218 40 1956 
11237 

78 

41 1971 7345 18905 12298 12395 12548 12698 41 1947 
11221 

80 

42 1972 4099 16435 16602 14369 9753 12252 42 1964 
11185 

82 

43 1973 7883 21242 26442 13353 10677 15919 43 1976 
10870 

84 

44 1974 5849 17354 15486 8514 7109 10862 44 1974 
10862 

86 

45 1975 4379 21371 20097 10995 8907 13150 45 1979 
10798 

88 

46 1976 5550 15308 12344 10511 10639 10870 46 1957 
10376 

90 

47 1977 4065 19292 17202 10902 8986 12089 47 1965 
10374 

92 

48 1978 3042 20078 16520 7956 9829 11485 48 1968 
10275 

94 

49 1979 4673 23252 13661 7041 5362 10798 49 1943 
9429 

96 

50 1980 8955 25870 17253 9712 13723 15103 50 1945 
9315 

98 

 
Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɬɚɤɠɟ ɜɵɞɟɥɹɟɦ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ, 

ɚ ɝɨɞ, ɤɨɬɨɪɵɣ ɜɵɩɚɥ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = ͻͲ% ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

ʞଽሺ˒ˑˎˑ˅ˑˇː˞ˌሻܭ  = ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˕ˈˍ˖˜.ሺͳͻͷሻܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˄˃ˊ.ሺͳͻͺሻ = ͳͲ͵ͳͲʹͷ = ͳ,Ͳͳ,                  ሺʹ.ʹሻ 

 
ɝɞɟ ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

Ȼɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɜɵɞɟɥɹɟɦ ɨɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ, ɚ 
ɝɨɞ, ɤɨɬɨɪɵɣ ɜɵɩɚɥ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = Ͷͻ% ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ʞସଽሺ˒ˑˎˑ˅ˑˇː˞ˌሻܭ = ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺͳͻͷͺሻܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺͳͻͶͶሻ = ͳʹͶͲͺͳʹͶͲͶ = ͳ,Ͳ,                 ሺʹ.͵ሻ 

 
ɝɞɟ ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ. 

 
Ȼɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɜɵɞɟɥɹɟɦ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ, ɚ 

ɝɨɞ, ɤɨɬɨɪɵɣ ɜɵɩɚɥ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = ͷͳ% ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

ʞସଽሺ˒ˑˎˑ˅ˑˇː˞ˌሻܭ  = ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺͳͻ͵Ͷሻܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺͳͻ͵ͳሻ = Ͳ,ͻ,                                 ሺʹ.Ͷሻ 

 
ɝɞɟ ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ. 

 
Ɏɚɤɬɢɱɟɫɤɢɣ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɝɪɚɮ 1944 ɝɨɞɚ ɩɪɢɦɟɦ ɡɚ ɨɫɧɨɜɭ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ, ɬɚɤ ɤɚɤ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ ɨɤɚɡɚɥɢɫɶ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 

 
II.  ɩɨ ɦɟɫɹɰɚɦ ɢɡ ɜɫɟɝɨ ɪɹɞɚ, ɤɨɬɨɪɵɟ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɡɧɚɱɟɧɢɹɦ 

ɪɚɫɯɨɞɨɜ ɫɱɢɬɚɸɬɫɹ ɦɟɠɟɧɧɵɦɢ (I, II, III , VIII, IX, X, XI , XII ) ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɟ 
ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ. Ɋɚɧɠɢɪɭɟɦ ɷɬɢ ɪɚɫɯɨɞɵ ɩɨ ɭɛɵɜɚɧɢɸ ɢ 
ɨɩɪɟɞɟɥɹɟɦ ɢɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɜɵɲɟɨɩɢɫɚɧɧɨɣ ɮɨɪɦɭɥɟ ɢ ɡɚɧɨɫɢɦ 
ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰe 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɜɨɞɧɵɟ ɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɪɟɡɭɥɶɬɚɬ ɢɯ ɪɚɧɠɢɪɨɜɚɧɢɹ 

p Ƚɨɞɵ I II III IX X XI XII 
Qɩɨɥ. 
ɫɪɟɞ 

Ƚɨɞɵ 
Qɩɨɥ. 
ɫɪɟɞ 

P 

1 1931 3165 2905 2680 8464 8073 5154 3200 4806 1938 5794 2 

2 1932 3640 3285 2915 10851 9519 6180 3285 5668 1932 5668 4 

3 1933 3270 3110 3180 11276 8405 4197 3369 5258 1952 5577 6 

4 1934 2980 2690 2490 10083 7569 3938 2679 4633 1937 5553 8 

5 1935 3180 2720 2430 6655 7307 3456 3153 4129 1936 5429 10 

6 1936 3724 3420 3177 11229 8652 4286 3513 5429 1946 5381 12 

7 1937 3405 2886 2671 10805 10442 5212 3451 5553 1933 5258 14 

8 1938 3457 3560 3334 12235 8799 5682 3491 5794 1949 5163 16 

9 1939 2616 2330 2122 8852 6527 3860 2606 4130 1965 5116 18 

10 1940 3641 3169 3160 10132 7998 3934 3737 5110 1940 5110 20 

11 1941 3536 3111 2838 10700 7995 4485 3025 5099 1941 5099 22 

12 1942 2779 2627 2394 8358 7021 3429 2916 4218 1961 5094 24 

13 1943 2478 2414 2374 7335 5801 2497 2556 3636 1948 5067 25 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.3  
p 

Ƚɨɞɵ 
I II  III  IX X XI  XII Qɩɨɥ. 

ɫɪɟɞ Годы 

Qɩɨɥ. 
ɫɪɟɞ P 

14 1944 3084 2447 2271 10604 7995 3023 3056 4640 1947 4954 27 

15 1945 3194 2788 2537 7776 6575 4905 3382 4451 1975 4912 29 

16 1946 3238 2822 2504 13106 9263 3857 2877 5381 1950 4858 31 

17 1947 3124 2965 2608 11862 7615 3043 3461 4954 1971 4856 33 

18 1948 3003 2885 2559 10878 8780 3669 3692 5067 1957 4832 35 

19 1949 3548 3447 3092 11241 7788 3758 3265 5163 1964 4814 37 

20 1950 3287 2959 2656 11020 7795 3156 3134 4858 1931 4806 39 

21 1951 3141 3014 2715 9758 6837 3411 2715 4513 1960 4781 41 

22 1952 4083 3698 3154 10873 9442 3737 4053 5577 1955 4729 43 

23 1953 3128 2600 2421 8070 5942 2406 2931 3928 1970 4668 45 

24 1954 2800 2369 2268 10179 7150 4299 2594 4523 1967 4652 47 

25 1955 2959 2650 2335 9884 9200 3603 2471 4729 1944 4640 49 

26 1956 2798 2530 2064 10661 7928 3603 2586 4596 1934 4633 51 

27 1957 3200 2862 2519 10886 7728 3692 2937 4832 1956 4596 53 

28 1958 2610 2540 2390 7492 5759 2378 3029 3743 1954 4523 55 

29 1959 3320 2940 2890 8990 6430 2310 3450 4333 1951 4513 57 

30 1960 3530 3460 3100 10300 7300 2580 3200 4781 1962 4490 59 

31 1961 3501 3303 3356 10161 7878 4070 3387 5094 1980 4485 61 

32 1962 3527 3522 3359 7329 6380 3353 3957 4490 1945 4451 63 

33 1963 3638 3037 2592 8254 6300 3050 2893 4252 1973 4404 65 

34 1964 4336 3959 3882 9231 5980 2796 3515 4814 1966 4399 67 

35 1965 3987 3257 3262 10254 7350 4253 3446 5116 1959 4333 69 

36 1966 3417 2470 3722 8523 6205 2789 3667 4399 1977 4269 71 

37 1967 2936 3229 3467 9508 6634 2811 3977 4652 1963 4252 73 

38 1968 2881 2585 2483 8325 5795 1715 3265 3864 1974 4231 75 

39 1969 3334 2961 1500 8179 6409 3943 3089 4202 1942 4218 76 

40 1970 3570 3342 3499 8557 7355 3191 3162 4668 1969 4202 78 

41 1971 3507 3557 3536 8843 6702 4879 2969 4856 1939 4130 80 

42 1972 2592 2663 3022 8321 5613 2312 2423 3849 1935 4129 82 

43 1973 1624 2554 4182 8912 6586 4036 2935 4404 1979 4049 84 

44 1974 2552 3523 2746 7242 6414 3934 3209 4231 1953 3928 86 

45 1975 3621 2789 4678 8886 6685 3917 3808 4912 1968 3864 88 

46 1976 2750 1158 2041 6542 5010 3127 3294 3417 1972 3849 90 

47 1977 2823 1898 958 7757 5873 5945 4628 4269 1958 3743 92 

48 1978 1641 2657 1831 5254 2876 3774 1039 2725 1943 3636 94 

49 1979 3179 3499 3058 6147 5205 5344 1914 4049 1976 3417 96 

50 1980 2268 3858 3471 7552 5003 2806 6434 4485 1978 2725 98 

 
Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɬɨɠɟ ɜɵɞɟɥɹɟɦ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ, 

ɚ ɝɨɞ, ɜɵɩɚɜɲɢɣ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = ͻͲ% ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ʞଽሺˏˈˉˈːː˞ˌሻܭ = ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇː.˕ˈˍ˖˜.ሺͳͻʹሻܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇː.˄˃ˊ.ሺͳͻͺሻ = Ͳ,ͻͻ,                                     ሺʹ.ͷሻ 

 
ɝɞɟ ܳ˔˓ˈˇ.ˏˈˉˈː.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.ˏˈˉˈː.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

Ȼɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɜɵɞɟɥɹɟɦ ɨɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ, ɚ 
ɝɨɞ, ɜɵɩɚɜɲɢɣ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = Ͷͻ% ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

ʞସଽሺˏˈˉˈːː˞ˌሻܭ  = ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺͳͻͷͺሻܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺͳͻͶͶሻ = ͳ,                                          ሺʹ.ሻ 

 
ɝɞɟ ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ. 

III.  Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ. 
 
a) ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1968) 

ɜɵɩɢɫɵɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ܭʞଽሺˏˈˉˈːː˞ˌሻ = Ͳ,ͻͻ,  ܭʞଽሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = ͳ,Ͳͳ ɩɪɨɢɡɜɟɞɟɦ ɩɪɢɜɟɞɟɧɢɟ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ, ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Qi 1968 2881 2585 2483 5272 16260 11823 8860 9158 8325 5795 1715 3265 

Qiɩɪ 2870 2575 2474 5324 16420 11939 8947 9248 8293 5773 1708 3253 

 
b) ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (1944) 

ɜɵɩɢɫɵɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ. Ɍ.ɤ. ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ܭʞସଽሺˏˈˉˈːː˞ˌሻ = ͳ, ܭʞସଽሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = ͳ,Ͳ ɜ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɞɚɧɧɵɯ ɧɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.5 ɢ ɢɡɨɛɪɚɡɢɦ ɪɚɫɱɟɬɧɵɟ 
ɝɢɞɪɨɝɪɚɮɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ ɧɚ ɪɢɫɭɧɤɟ 2.2.  
 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Qi 1944 3084 2447 2271 6896 16815 15518 11050 11742 10604 7995 3023 3056 

Qiɩɪ 3084 2447 2271 6898 16820 15523 11054 11746 10604 7995 3023 3056 
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Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɪɚɫɫɱɢɬɵɜɚɸɬ 

ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 
ߚ  = ܸ˒ ˑˎܹ̝ ˓.ˏː ,                                                                                                                 ሺʹ.ሻ 

 
ɝɞɟ ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ܹ̝ ˓.  ˏː. – ɨɛɴɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ. 

ȿɫɥɢ 0,1 >ߚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɱɢɬɚɟɬɫɹ ɫɭɬɨɱɧɵɦ, ɟɫɥɢ 0,1 < ߚ – ɝɨɞɢɱɧɵɦ. 
Ɉɛɴɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ̝ ˓.  ˏː = ͵ͲͲ ∙ ʹͶ ∙ ͵ͷ ∙ ܳ˔˓ͳͲଽ ,                                                                            ሺʹ.ͺሻ 

 

ɝɞɟ ܳ˔˓ – ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɪɟɤɢ (ɢɡ ɬɚɛɥɢɰɵ 1.8 ܳ˔˓ = ͻ͵Ͷ ˏయ̝
) 

 ܹ̝ ˓ = ͵ͲͲ ∙ ʹͶ ∙ ͵ͷ ∙ ͻ͵ͶͳͲଽ = ʹͷͲ,ʹ ˍˏଷ. 
 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܸ˒ ˑˎ = ͳ͵ ∙ ʜܸʞʢ = ͳ͵ ∙ ͷ,ͳ = ʹͷ,Ͳ ˍˏଷ .                                                          ሺʹ.ͻሻ 
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ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
ߚ  = ܸ˒ ˑˎܹ̝ ˓.ˏː = ʹͷ,ͲʹͷͲ,Ͳʹ =  Ͳ,ͳ. 
 

ȿɫɥɢ 0,1 >ߚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɱɢɬɚɟɬɫɹ ɫɭɬɨɱɧɵɦ, ɟɫɥɢ 0,1 < ߚ – ɝɨɞɢɱɧɵɦ. 
ɉɨɥɭɱɢɥɨɫɶ 0,1 <ߚ – ɝɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 
 

2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ 
 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 1.6 ɢ 1.7. 
Ɏɨɪɦɭɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ [2]: 

 
1) ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ, ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∑ ܳ˒ˑ˕ = ܳˋ˔˒ + ܳˎ˟ˇˑˑ˄˓ + ܳ˗ + ܳ˛ˎˡˊ,                                                     ሺʹ.ͳͲሻ 

 
ɝɞɟ  ܳˋ˔˒ – ɩɨɬɟɪɢ ɧɚ ɢɫɩɚɪɟɧɢɹ; ܳˎ˟ˇˑˑ˄˓ – ɩɨɬɟɪɢ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ; ܳ˗ – ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ; ܳ˛ˎˡˊ – ɩɨɬɟɪɢ ɧɚ ɲɥɸɡɨɜɚɧɢɟ. 

2) ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ˒ 𝑖 = ܳ𝑖 − ∑ ܳ˒ˑ˕ 𝑖 ,                                                                                           ሺʹ.ͳͳሻ 

 
ɝɞɟ ܳ𝑖 – ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ i ɦɟɫɹɰ; ∑ ܳ˒ˑ˕ 𝑖 − ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜ i ɦɟɫɹɰ. 

3) ɪɚɫɯɨɞ ɜ ɇȻ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳː˄ 𝑖 = ܳ𝑖 + ܳ˗,                                                                                                    ሺʹ.ͳʹሻ  

 
ɝɞɟ ܳ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.11); ܳ˗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.10). 

4) ɨɬɦɟɬɤɚ ȼȻ, ɪɚɜɧɚɹ ɨɬɦɟɬɤɟ ɇɉɍ; 
5) ɨɬɦɟɬɤɚ ɇȻ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɡɢɦɧɟɣ ɢ ɥɟɬɧɟɣ ɤɪɢɜɵɦ ɩɨɥɢɧɨɦɚ 

(ɪɢɫɭɧɨɤ 1.2); 
6) ɧɚɩɨɪ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ʜ𝑖 = ܼ˅˄𝑖 − ܼː˄𝑖 − ∆ℎ,                                                                                         ሺʹ.ͳ͵ሻ 
 
ɝɞɟ ܼ˅˄𝑖 – ɨɬɦɟɬɤɚ ȼȻ ɜ i ɦɟɫɹɰ; ܼː˄𝑖 – ɨɬɦɟɬɤɚ ɇȻ ɜ i ɦɟɫɹɰ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ. 

 
7) ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ˆܰˠ˔ 𝑖 =  ݇𝑁 ∙ ܳ˒ 𝑖 ∙ ʜ𝑖ͳͲͲͲ ,                                                                                           ሺʹ.ͳͶሻ 

 
ɝɞɟ ܳ˒ 𝑖 – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜ i ɦɟɫɹɰ; ʜ𝑖 − ɧɚɩɨɪ ɜ i ɦɟɫɹɰ; ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
 

8) ɦɨɳɧɨɫɬɶ ɫɚɧ ɩɨɩɭɫɤɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

˔ܰ˃ː 𝑖 =  ݇𝑁 ∙ ܳ˔˃ː 𝑖 ∙ ʜ𝑖ͳͲͲͲ ,                                                                                       ሺʹ.ͳͷሻ 

 
ɝɞɟ ܳ˔˃ː 𝑖 – ɪɚɫɯɨɞ ɫɚɧ ɩɨɩɭɫɤɚ ɜ i ɦɟɫɹɰ; ʜ𝑖 − ɧɚɩɨɪ ɜ i ɦɟɫɹɰ; ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

 
9) ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∆  ܰ𝑖 = ˆܰˠ˔ 𝑖 − ˔ܰ˃ː 𝑖 ,                                                                                            ሺʹ.ͳሻ 
 

ɝɞɟ ˆܰˠ˔ 𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.14); ˔ܰ˃ː 𝑖 − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
 
10) ɜɵɪɚɛɨɬɤɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∆Э 𝑖 = ∆  ܰ𝑖 ∙ ʹͶ,                                                                                                     ሺʹ.ͳሻ  
 
ɝɞɟ ∆  ܰ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.16). 
 

ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.6. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɉɨɤɚɡɚɬɟɥɶ 

ɟɞ.ɢɡ
ɦ 

I II  III  IV V VI  VII VIII IX X XI  XII 

Qɛɵɬ 90% ɦ³/ɫ 
2870 2575 2474 5324 16420 1193

9 
8947 9248 8293 5773 1708 3253 

ɉɨɬɪɟɛɥɟɧɢɟ ɦ³/ɫ 0 0 0 0 0 0 0 0 0 0 0 0 
Ɏɢɥɶɬɪɚɰɢɹ ɦ³/ɫ 5 5 5 5 5 5 5 5 5 5 5 5 
ɂɫɩɚɪɟɧɢɟ  ɦ³/ɫ 0,0 0,0 0,0 0,0 30,0 43,0 57,0 43,0 0,0 0,0 0,0 0,0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧ
ɢɟ  ɦ³/ɫ 

-30,0 -40,0 -30,0 -10,0 140,0 0,0 0,0 0,0 0,0 0,0 0,0 -30,0 

Qɝɷɫ ɦ³/ɫ 2835 2530 2439 5309 16525 1189
1 

8885 9200 8288 5768 1703 3218 

Zɜɛ ɦ 136,
0 

136,
0 

136,
0 

136,
0 

136,0 136,0 136,
0 

136,
0 

136,
0 

136,
0 

136,
0 

136,
0 

Qɧɛ ɦ³/ɫ 2840 2535 2444 5314 16530 
1189

6 8890 9205 8293 5773 1708 3223 

Zɧɛ(Qɧɛ) ɦ 67,2
5 

67,1
5 

67,1
1 

67,3
6 

68,68 68,37 68,0
1 

68,0
4 

67,9
4 

67,4
5 

66,8
2 

67,3
7 

Hɝɷɫ,ɛɵɬ ɦ 67,7 67,8 67,8 67,5 66,2 66,5 66,9 66,9 67,0 67,4 68,1 67,5 
Nɝɷɫ(ɛɵɬ) Ɇȼɬ 1573 1406 1355 2940 8974 6488 4874 5044 4551 3190 951 1782 

Qɜɯɤ ɦ³/ɫ 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 

Zɧɛ(Qɜɯɤ) ɦ 66,9
5 

66,9
5 

66,9
5 

66,5
8 

66,58 66,58 66,5
8 

66,5
8 

66,5
8 

66,5
8 

66,9
5 

66,9
5 

H(ȼɏɄ) ɦ 68 68 68 68 68 68 68 68 68 68 68 68 
N(ȼɏɄ) Ɇȼɬ 1114 1114 1114 1120 1120 1120 1120 1120 1120 1120 1114 1114 

 
ɐɟɥɶɸ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɪɧɨɟ ɧɚɯɨɠɞɟɧɢɟ ɡɧɚɱɟɧɢɣ ∆N ɢ ∆Э ɡɚ ɫɭɬɤɢ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɸɳɟɝɨ ɷɬɚɩɚ – ȼɗɊ.  
 
2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
ɐɟɥɶɸ ȼɗɊ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 

ɫɭɬɨɤ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɚ ɬɚɤɠɟ, ɫɨɜɦɟɫɬɧɨ ɫ ɪɚɫɱɟɬɨɦ ɫɪɚɛɨɬɤɢ, ɩɨɫɬɪɨɟɧɢɟ 
ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. ɇɚɦ ɩɨɧɚɞɨɛɹɬɫɹ ɡɧɚɱɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ). 
Ʉɪɨɦɟ ɬɨɝɨ, ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ (ɬɚɛɥɢɰɚ 2.7, ɪɢɫɭɧɨɤ 2.3) 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɢɡ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɵɞɟɥɢɬɶ ɦɚɤɫɢɦɭɦ ɩɨɬɪɟɛɥɟɧɢɹ ɡɢɦɨɣ ɢ 
ɥɟɬɨɦ.  

 
Ɍɚɛɥɢɰɚ 2.7 – Ɂɧɚɱɟɧɢɹ ɞɥɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɟɫɹɰ bɬ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 
1 0,95 28541 25891 
2 0,95 27648 25071 
3 0,95 26103 23661 
4 0,95 24319 22035 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.7  
Ɇɟɫɹɰ bɬ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

5 0,95 22774 20626 
6 0,95 21881 19810 
7 0,95 21881 19810 
8 0,95 22774 20626 
9 0,95 24319 22035 
10 0,95 26103 23661 
11 0,95 27648 25071 
12 0,95 28541 25891 

 
ɂɡɨɛɪɚɡɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.7 ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 
Ⱦɚɥɟɟ, ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
Ɋɚɫɱɟɬ ɧɚɱɚɬ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ ɭɪɨɜɟɧɶ 

ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ɇɉɍ = 136 ɦ. Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ  ɹɜɥɹɟɬɫɹ  
ɩɨɥɭɱɟɧɢɟ  ɨɬɦɟɬɤɢ ɍɆɈ (ɦɢɧɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ), ɤɨɬɨɪɚɹ ɪɚɜɧɚ 
113,79 ɦ.  

ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ܸ˒ ˑˎˈˊ = Ͷͳ,͵ͺ ˍˏଷ. 

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɫɰɟɧɚɪɢɹɦ: ⎯ɫɩɨɫɨɛ 1: ɪɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; ⎯ɫɩɨɫɨɛ 2: ɪɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ; 
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⎯ɫɩɨɫɨɛ  3:  ɪɚɛɨɬɚ  Ƚɗɋ  ɩɨ  ɫɥɟɞɭɸɳɟɣ  ɫɯɟɦɟ:  
ɚ) ɫɪɟɞɧɟɢɧɬɟɪɜɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɜɨɦ ɦɟɫɹɰɟ ɫɪɚɛɨɬɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɱɢɬɚɟɬɫɹ  ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ  Ƚɗɋ  ɦɚɥɨɜɨɞɧɨɝɨ  ɝɨɞɚ;  ɡɚ  ɫɱɟɬ  
ɛɨɥɶɲɟɝɨ,  ɱɟɦ  ɜ  ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ, ɩɪɢɬɨɤɚ ɜɨɞɵ, ɜ ɤɨɧɰɟ ɷɬɨɝɨ ɦɟɫɹɰɚ 
ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɭɞɟɬ  ɜɵɲɟ,  ɱɟɦ  ɜ  ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ,  ɢ  ɜ  
ɜɨɞɨɯɪɚɧɢɥɢɳɟ  ɩɨɹɜɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ  ɡɚɩɚɫ  ɜɨɞɵ;   

ɛ) ɜɨ ɜɬɨɪɨɦ ɦɟɫɹɰɟ ɫɪɚɛɨɬɤɢ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ ɫɭɦɦɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɜ ɷɬɨɦ ɠɟ ɦɟɫɹɰɟ) ɢ ɦɨɳɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɡɚ ɫɱɟɬ, ɫɪɚɛɨɬɤɢ ɡɚɩɚɫɟɧɧɨɝɨ ɜ ɩɪɟɞɵɞɭɳɟɦ 
ɦɟɫɹɰɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɚɥɨɜɨɞɧɵɦ ɝɨɞɨɦ) ɨɛɴɟɦɚ ɜɨɞɵ;   

ɜ) ɩɨɪɹɞɨɤ  ɪɚɫɱɟɬɚ  ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɬɪɟɬɶɟɦ ɦɟɫɹɰɟ ɫɪɚɛɨɬɤɢ 
ɚɧɚɥɨɝɢɱɟɧ ɩɪɟɞɵɞɭɳɟɦɭ; ɞɥɹ ɩɨɫɥɟɞɧɟɝɨ ɦɟɫɹɰɚ  ɫɪɚɛɨɬɤɢ  ɜɨɞɨɯɪɚɧɢɥɢɳɚ  
ɩɪɢɧɢɦɚɟɬɫɹ  ɨɛɳɟɟ  ɞɥɹ ɜɫɟɯ  ɜɚɪɢɚɧɬɨɜ ɭɫɥɨɜɢɟ ɞɨɫɬɢɠɟɧɢɹ ɨɬɦɟɬɤɢ ɍɆɈ. 

 
Ɍɚɛɥɢɰɚ 2.8 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɪɚɛɨɬɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ 
ɪɚɫɯɨɞɚɦɢ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ɇɟɫɹɰ I II  III  IV  V VI VII VIII IX  ɏ XI XII 

Nɫɪ, Ɇȼɬ 25891 25071 23661 22035 20626 19810 19810 20626 22035 23661 25071 25891 

NȽɗɋ ɝɚɪ.cɭɳ, Ɇȼɬ 14000 14000 14000 14000 14000 14000 14000 14000 14000 14000 14000 14000 

NȽɗɋ ɝɚɪ.ɩɪɨɟɤɬ, Ɇȼɬ 4550 3731 2320 1090 3558 2820 1495 3822 3410 2320 3731 4550 

NɌɗɋ , Ɇȼɬ 7341 7341 7341 6944 3068 2990 4315 2804 4625 7341 7341 7341 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.2.3. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ  

Ƚɗɋ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ 
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 ɐɟɥɶɸ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɪɚɫɯɨɞɚɦɢ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɭ ɩɪɢ ɜɵɛɨɪɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɤ 
ɤɨɬɨɪɵɦ ɞɨɛɚɜɥɹɟɬɫɹ ɟɳɟ ɨɞɧɨ ɫɭɳɟɫɬɜɟɧɧɨɟ, ɚ ɢɦɟɧɧɨ, ɬɚɤ ɤɚɤ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɟɧɚ, ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɪɢ ɪɚɫɯɨɞɚɯ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ ͶͷͷͲ ʛʑ˕. Ⱥ ɬɚɤɠɟ, ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɫ ɰɟɥɶɸ 
ɧɟ ɩɪɟɜɵɲɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɜɵɲɟ ɇɉɍ, ɞɨɩɭɫɬɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ 
ɜɨɞɵ. Ɋɚɫɱɟɬ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 1.19, ɫɦ. ɩɪɢɥɨɠɟɧɢɟ. 
 ɋɪɚɛɚɬɵɜɚɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɱɢɧɚɦ ɫ ɫɟɧɬɹɛɪɹɦɟɫɹɰɚ, ɜ ɧɚɩɪɹɠɟɧɧɵɣ 
ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɟɪɢɨɞ. Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɫɥɟɞɭɸɳɢɣ: ɜ ɤɚɠɞɨɦ ɪɚɫɱɟɬɧɨɦ 
ɦɟɫɹɰɟ ɩɨɥɭɱɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɦɨɳɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɟɫɹɰɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɬɨ ɟɫɬɶ ɧɟ ɦɟɧɶɲɟ Nɝɚɪ. 
ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɪɚɛɨɬɤɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 
ɨɬɦɟɬɤɢ ɍɆɈ ɨɫɭɳɟɫɬɜɥɹɟɦ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɧɚɫɬɭɩɥɟɧɢɸ ɩɨɥɨɜɨɞɶɹ, ɫ ɬɟɦ, 
ɱɬɨɛɵ ɤɚɤ ɦɨɠɧɨ ɞɨɥɶɲɟ ɪɚɛɨɬɚɬɶ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɨɪɚɯ. Ɂɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ ɨɫɭɳɟɫɬɜɥɹɟɦ ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ, ɫ ɬɟɦ, ɱɬɨɛɵ 
ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ ɜɵɣɬɢ ɧɚ ɪɚɛɨɬɭ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɨɪɚɯ. 
 ȼɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤɚɠɞɨɦ ɪɚɫɱɟɬɧɨɦ ɦɟɫɹɰɟ ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
 
 ɗɦɟɫ.=NȽɗɋ ·t= NȽɗɋ·tɫɭɬ·24ɱ, Ɇȼɬ·ɱ, (2.18) 
 
ɝɞɟ tɫɭɬ– ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɜ ɪɚɫɱɟɬɧɨɦ ɦɟɫɹɰɟ. 
 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 
 Э ȽɈȾ=Σ ɗɦɟɫ./109= 31,49 ɦɥɪɞ ɤȼɬ·ɱ. (2.19) 
 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ- ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
Ɍɚɛɥɢɰɵ ɪɚɫɱɟɬɨɜ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9 ɢ 2.10.  

113.8

106.00

111.00

116.00

121.00

126.00

131.00

136.00

141.00

ɏ XI XII I II III IV V VI VII VIII IX ɏ

Zɜɛ,ɦ

ɦɟɫɹɰɵ

ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ
ɇɉɍ
ɍɆɈ
ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ



32 
 

 

 
 Ɍɚɛɥɢɰɚ 2.9 – ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

t ɦɟɫ Qɩɪ.90% Qɜɞɯɪ ΔQɩɨɬɪ ΔQɮ ΔQɢɫ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɧɛ Vɜɛ ɇ ΔV Vɜɛ Ʉ Zɜɛ ɇ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɝɚɪ 

XI  1708 5324 0 5 0 0 2000 7027 7032 124,15 13,80 110,35 136,00 133,07 134,5 68,4 65,1 3658 

XII 3253 5850 0 5 0 -30 2000 9068 9073 110,35 15,67 94,68 133,07 129,22 131,1 68,6 61,4 4477 

I 2870 6978 0 5 0 -30 2000 9813 9818 94,68 18,69 75,99 129,22 123,84 126,5 68,7 56,8 4477 

II  2575 6374 0 5 0 -40 2000 8904 8909 75,99 15,42 60,57 123,84 118,25 121,0 68,6 51,3 3658 

III  2474 3665 0 5 0 -30 2000 6104 6109 60,57 9,82 50,76 118,25 113,80 116,0 68,2 46,7 2247 

IV 5324 -2500 0 5 0 -10 2000 2809 2814 50,76 -6,48 57,24 113,80 116,84 115,3 66,81 47,4 1092 

V 16420 -8118 0 5 30 140 2000 8407 8412 57,24 -21,74 78,98 116,84 124,77 120,8 67,97 51,7 3567 

VI  11939 -6000 0 5 43 0 2000 5891 5896 78,98 -15,55 94,53 124,77 129,18 127,0 67,53 58,4 2819 

VII 8947 -6000 0 5 57 0 2000 2885 2890 94,53 -16,07 110,60 129,18 133,13 131,2 66,83 63,2 1496 

VIII 9248 -2000 0 5 43 0 2000 7200 7205 110,60 -5,36 115,96 133,13 134,32 133,7 67,77 64,9 3829 

IX 8293 -1400 0 5 0 0 2000 6888 6893 115,96 -3,63 119,59 134,32 135,09 134,7 67,72 65,9 3722 

ɏ 5773 -1520 0 5 0 0 2000 4248 4253 119,59 -4,07 123,66 135,09 135,91 135,5 67,8 66,7 2247 

Zɜɛmin=ɍɆɈ 113,80 
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Ɍɚɛɥɢɰɚ 2.10 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

t ɦɟɫ Q50% Qɜɞɯɪ Qɯɯ ΔQɩɨɬɪ ΔQɮ ΔQɢɫ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɧɛ Vɜɛ ɇ ΔV Vɜɛ Ʉ Zɜɛ ɇ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɝɚɪ ɗ, Ɇȼɬ·ɱ 

XI 3023 3965 0 0 5 0 0 2000 6983 6988 124,15 10,28 113,87 136,00 133,87 134,9 68,4 65,5 3658 2,70*106 

XII 3556 5399 0 0 5 0 -30 2000 8920 8925 113,87 14,46 99,41 133,87 130,44 132,2 68,6 62,4 4477 3,40*106 

I 3084 6505 0 0 5 0 -30 2000 9554 9559 99,41 17,42 81,99 130,44 125,69 128,1 68,7 58,3 4477 3,40*106 

II  2647 5915 0 0 5 0 -40 2000 8517 8522 81,99 14,31 67,68 125,69 121,00 123,3 68,6 53,7 3658 2,52*106 

III  2671 6320 2978 0 5 0 -30 2000 5978 8961 67,68 16,93 50,75 121,00 113,80 117,4 68,6 47,7 2247 1,74*106 

IV 6898 -2625 0 0 5 0 -10 2000 4258 4263 50,75 -6,80 57,56 113,80 116,98 115,4 67,17 47,1 1645 1,18*106 

V 16820 -8120 0 0 5 30 140 2000 8805 8810 57,56 -21,75 79,31 116,98 124,88 120,9 68,03 51,8 3740 2,78*106 

VI 15523 -6000 0 0 5 43 0 2000 9475 9480 79,31 -15,55 94,86 124,88 129,27 127,1 68,12 57,8 4494 3,24*106 

VII 11054 -6000 0 0 5 57 0 2000 4992 4997 94,86 -16,07 110,93 129,27 133,21 131,2 67,34 62,8 2570 1,91*106 

VIII 11746 -2000 900 0 5 43 0 2000 8798 9703 110,93 -5,36 116,28 133,21 134,40 133,8 68,15 64,5 4656 3,46*106 

IX 10004 -1300 0 0 5 0 0 2000 8699 8704 116,28 -3,37 119,65 134,40 135,11 134,8 68,01 65,6 4682 3,37*106 

ɏ 7495 -1670 1550 0 5 0 0 2000 4270 5825 119,65 -4,47 124,13 135,11 136,00 135,6 68,2 66,3 2247 1,73*106 

ɗɫɪ.ɦɧɨɝɨɥɟɬ= 33,18 



34 
 

 

2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɨɛɴɟɞɢɧɟɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɢ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ  ɢ ɡɢɦɧɟɝɨ  

ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ βɥ

ɫɭɬ=Ɋɫɪ/Ɋmax=0,95; 

βɡ
ɫɭɬ=Ɋɫɪ/Ɋmax=0,95; max

max

0,76
ɥɟɬ

ɥɟɬ ɡɢɦ

P

P
   (ɥɟɬɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɝɪɭɡɤɚɦ, ɫɥɨɠɢɜɲɢɦɫɹ ɜ ɞɚɧɧɨɣ Ɉɗɋ ɋɢɛɢɪɢ 22.06.2018 ɝɨɞɚ, 
ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɢɦɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɝɪɭɡɤɚɦ ɡɚ 
ɫɭɬɤɢ 21.12.2018 ɝɨɞɚ). 

 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.11. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɦ ɧɚɝɪɭɡɤɭ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ, 
ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ 2.12 ɢ 2.13 ɞɥɹ ɥɟɬɧɟɝɨ ɢ 
ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ 
ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 
Ɍɚɛɥɢɰɚ 2.11 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

№ ɱɚɫɚ 
Ɂɢɦɚ Ʌɟɬɨ 

Ptɡ, Ɇȼɬ Ptɥ, Ɇȼɬ 

1 25463 18628 

2 26042 18953 

3 27034 19760 

4 27815 20352 

5 28449 21260 

6 28581 21657 

7 28182 21764 

8 28014 21560 

9 27863 21657 

10 27876 21759 

11 27987 21458 

12 28154 21421 

13 28505 21439 

14 28658 21572 

ɥ
ɫɭɬβ ɡ

ɫɭɬβ
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.11 

№ ɱɚɫɚ 
Ɂɢɦɚ Ʌɟɬɨ 

Ptɡ, Ɇȼɬ Ptɥ, Ɇȼɬ 

15 28505 21229 

16 27900 21263 

17 27896 21307 

18 27407 21467 

19 26603 20828 

20 25966 19929 

21 25402 19275 

22 25154 19173 

23 25040 18653 

24 24841 18810 

 
Ɍɚɛɥɢɰɚ  2.12 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ  ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 
1 28658 77 1 77 77 77 

2 28581 76 2 152 153 229 

3 28505 0 3 0 153 229 

4 28505 56 4 224 209 453 

5 28449 267 5 1335 476 1788 

6 28182 28 6 168 504 1956 

7 28154 140 7 980 644 2936 

8 28014 27 8 216 671 3152 

9 27987 87 9 783 758 3935 

10 27900 4 10 40 762 3975 

11 27896 20 11 220 782 4195 

12 27876 13 12 156 795 4351 

13 27863 48 13 624 843 4975 

14 27815 408 14 5712 1251 10687 

15 27407 373 15 5595 1624 16282 

16 27034 431 16 6896 2055 23178 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.12 
№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

17 26603 561 17 9537 2616 32715 

18 26042 76 18 1368 2692 34083 

19 25966 503 19 9557 3195 43640 

20 25463 61 20 1220 3256 44860 

21 25402 248 21 5208 3504 50068 

22 25154 114 22 2508 3618 52576 

23 25040 199 23 4577 3817 57153 

24 24841 24841 24 596184 28658 653337 

 

Ɍɚɛɥɢɰɚ 2.13 – Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ  ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

1 21764 5 1 5 5 5 

2 21759 102 2 204 107 209 

3 21657 0 3 0 107 209 

4 21657 85 4 340 192 549 

5 21572 12 5 60 204 609 

6 21560 93 6 558 297 1167 

7 21467 9 7 63 306 1230 

8 21458 19 8 152 325 1382 

9 21439 18 9 162 343 1544 

10 21421 114 10 1140 457 2684 

11 21307 44 11 484 501 3168 

12 21263 3 12 36 504 3204 

13 21260 31 13 403 535 3607 

14 21229 401 14 5614 936 9221 

15 20828 476 15 7140 1412 16361 

16 20352 423 16 6768 1835 23129 

17 19929 169 17 2873 2004 26002 

18 19760 485 18 8730 2489 34732 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.13 
№ ɱɚɫɚ Pt, Ɇȼɬ ΔPt, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ PΣ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 

19 19275 102 19 1938 2591 36670 

20 19173 220 20 4400 2811 41070 

21 18953 143 21 3003 2954 44073 

22 18810 157 22 3454 3111 47527 

23 18653 25 23 575 3136 48102 

24 18628 18628 24 447072 21764 495174 

 
Ɍɚɤɚɹ ɩɪɨɰɟɞɭɪɚ ɪɚɫɱɟɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɡɢɦɵ ɢ ɞɥɹ ɥɟɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱥ, Ⱥ.1 - Ⱥ.2.  
 

2.3 Ɋɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
 ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2% ɫɢɫ.

ɦаɤɫ.Ɋ , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 7% ɨɬ
ɫɢɫ.
ɦаɤɫ.Ɋ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ Ɍɗɋ.  
 ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 6 ɥɟɬ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

ܨ˓  ˈˏ˒˓.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˒˓.ʒЭʠͺ ∙ ͳˏˈ˔ = ͷͻ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ ,                                              ሺʹ.ʹͲሻ 

 

ɝɞɟ ˖ܰ˔˕˒˓.ʒЭʠ – ɩɥɚɧɢɪɭɟɦɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˔˖˜.ʒЭʠͺ ∙ ͳˏˈ˔ = ʹͺʹ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ ,                                       ሺʹ.ʹͳሻ 

 

ɝɞɟ ˖ܰ˔˕˒˓.ʒЭʠ –ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
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 Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

 F˓ˈˏʡЭʠ = N˖˔˕ʡЭʠͶ + N˖˔˕ʡЭʠʹ = ͵͵ͷͶ + ͵͵ͷʹ = ͻʹ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ ,                         ሺʹ.ʹʹሻ 

 
ɝɞɟ N˖˔˕ʡЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ. 

ɉɥɨɳɚɞɶ ɪɟɦɨɧɬɧɵɯ ɪɟɡɟɪɜɨɜ Ɍɗɋ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɟɫɹɰɟɜ. 
ɂɫɯɨɞɹ ɢɡ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
 ˖ܰ˔˕˒˓.ʒЭʠ = ˓ܰ˃˄˒˓.ʒЭʠ + ːܰ˃ˆ˓.˓ˈˊ.˒˓.ʒЭʠ = ͶͷͷͲ ʛʑ˕.                                                   ሺʹ.ʹ͵ሻ 

 
Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.14. 
 
Ɍɚɛɥɢɰɚ 2.14– Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɪɚɛɨɬɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫɹɰ 
ɋɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɋ 

Pɫmax N ɧ.ɪ. N ɚ.ɪ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɧ.ɪ. N ɪɟɦ. Nɪɚɛ N ɚ.ɪ N ɪɟɦ. 
I 28541 571 1998 15372 571   4550 0   8618 1998   
II  27648 553 1935 14898 553   4297 0   8454 1935   
III  26103 522 1827 14075 522   3909 0 284 8119 1827   
IV 24319 486 1702 13125 486   3461 0 284 7733 1702   
V 22774 455 1594 12302 455   3073 0   7398 1594 1490 
VI  21881 438 1532 11828 438   2849 0   7204 1532 2500 
VII 21881 438 1532 11828 438   2849 0   7204 1532 2500 
VIII 22774 455 1594 12302 455   3073 0   7398 1594 1490 
IX 24319 486 1702 13125 486 1431 3461 0   7733 1702   
ɏ 26103 522 1827 14075 522 1431 3909 0   8119 1827   
XI  27648 553 1935 14898 553   4297 0   8454 1935   
XII 28541 571 1998 15372 571   4550 0   8618 1998   

 N ɭɫɬ.,Ɇȼɬ 22894 4550 10616 

 
 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
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Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.4 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
 ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ [2]: 
 – ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 

 – ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ 
ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɄɉȾ 
ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ 
ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ,  
ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ.  
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ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
– ɩɨɫɬɪɨɢɬɶ ɪɟɠɢɦɧɨɟ ɩɨɥɟ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɧɚɩɨɪɭ ɩɪɢ ɇɉɍ ɢ ɍɆɈ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɥɢɧɢɣ ɩɨ ɮɨɪɦɭɥɟ: 
ܪ  = ܼ˅˄ − ܼː˄ − ∆ℎ,                                                                                             ሺʹ.ʹͶሻ 
 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɇɉɍ ɞɨ ɍɆɈ, 

ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; 
ɉɨɫɬɪɨɢɦ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɫɬɪɨɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (2.14) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ; 
 

2) ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ɫɬɪɨɢɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ܳʒЭʠ = ܳ௫ · ˓ܪʒЭʠܪ√ ,                                                                                          ሺʹ.ʹͷሻ 

 
ɝɞɟ ܳ௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ. 
 

3) ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ – ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ (ɬɚɛɥɢɰɚ 2.6); 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.15.  

Ɍɚɛɥɢɰɚ 2.15 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

QɇȻ, 
ɦ3/ɫ 

ZɇȻ, 
ɦ 

Δh,ɦ 
Zɇɉɍ, 

ɦ 
ZɍɆɈ, 

ɦ 
ZȼȻ1, ɦ 

ɇɚɩɨɪɧɵɟ ɯɚɪ-ɤɢ 
Ɉɝɪ. ɩɨ 

ɦɨɳɧɨɫɬɢ 
Ɉɝɪ.ɩɨ ɩɪɨɩɭɫɤ. 

ɫɩɨɫɨɛɧɨɫɬɢ 

Hɇɉɍ, 
ɦ 

HɍɆɈ, 
ɦ 

HZȼȻ1, 
ɦ 

Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ H, ɦ 

0 66,0 1,1 136,0 113,8 125,0 68,9 46,7 57,9 6500 85,4 10700 64,3 

1700 66,5 1,1 136,0 113,8 125,0 68,4 46,2 57,4 7100 78,2 10100 57,3 

3500 67,0 1,1 136,0 113,8 125,0 67,9 45,7 56,9 7700 72,1 9500 50,7 

8000 67,9 1,1 136,0 113,8 125,0 67,0 44,8 56,0 8300 66,9 8900 44,5 

13000 68,5 1,1 136,0 113,8 125,0 66,4 44,2 55,4 8900 62,3 8300 38,7 

19000 68,8 1,1 136,0 113,8 125,0 66,1 43,9 55,1 9500 58,4 7700 33,3 

28200 69,0 1,1 136,0 113,8 125,0 65,9 43,7 54,9 10100 54,9 7100 28,3 

35000 69,1 1,1 136,0 113,8 125,0 65,8 43,6 54,8 10700 51,9 6500 23,7 
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 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ 
ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɢɫɭɧɨɤ 2.7).  

 
Ɋɢɫɭɧɨɤ 2.7– Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ 

ɪɚɫɯɨɞɭ 
 

 ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ Hɪ=56,0 ɦ;  

 – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin=45,0 ɦ; 

 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax=68,3 ɦ; 

 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax=9960 ɦ3/c. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
3.1.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 

ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ 
ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɝɢɞɪɨɚɝɪɟɝɚɬ ɪɚɛɨɬɚɥ ɫ 
ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ [4].  

ɉɪɢ ɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɩɨɞɯɨɞɹɳɢɟ ɜɚɪɢɚɧɬɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 
3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ 
ɉɅȾ70-

ȼ45ɨ 
ɊɈ75-ȼ ɉɅ70-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧ  70 75 70 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  0,5 0,60 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ  

107 83 106 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ 
ɪɚɫɯɨɞ  1020 1020 860 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 
 

0,907 0,92 0,902 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  1100-1300 1100-1150 1000-1300 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ  0,27-0,40 0,16-0,18 0,27-0,45 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  0,345 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ  4,5 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ  4,5 7 4 

 
 

3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 η˕ = ͳ − ሺͳ − ηˏ ʟଵሻ ቌͲ,ʹͷ + ε ∙ √DଵˏˑˇDଵఱ ∙ √Hˏˑˇʜ˓భబ ∙ √ ɋːɋˏˑˇఱ ቍ,                    ሺ͵.ͳሻ 
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ɝɞɟ ɦ Ɋ1 - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɜ ɬɨɱɤɟ Ɋ1; 
D1ɦɨɞ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
νɧ, νɦɨɞ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 𝜺 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 

 ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 Na∗ = ͻ.ͺͳ ∙ Q′୍ ʟଵ ∙ Dଵଶ ∙ Hpଵ,ହ ∙ η˕ ∙ ηˆ,                                                                 ሺ͵.ʹሻ 

 
ɝɞɟ Q'I Ɋ1 – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɬɨɱɤɟ Ɋ1; 

ɬ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɝ=0,97). 
 ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 

 Z∗˃ = N˖˔˕Na∗ ,                                                                                                                 ሺ͵.͵ሻ 

 
ɝɞɟ Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ = 98000 ɤȼɬ); Na∗ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 

 ɩɨɥɭɱɢɜɲɟɟɫɹ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ; 
 
 ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɞɥɹ ɰɟɥɨɝɨ ɱɢɫɥɚ Z˃ˆ˓: 
 Na = N˖˔˕Z˃ ,                                                                                                                  ሺ͵.Ͷሻ 

 
 ɩɨɩɪɚɜɤɚ ɄɉȾ: 

 ∆ଵ= η˕
ˏ ʟͳ,                                                                                                                ሺ͵.ͷሻ 

 
 ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 

 n˔∗ = n୍ ˑ˓୲′ √Δଵ ∙ ʜ˓Dଵ ,                                                                                               ሺ͵.ሻ 

 



44 
 

 

ɝɞɟ n'Iopt – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪ. ɬɨɱɤɟ. 
 ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɹɞɚ ɱɚɫɬɨɬ: 
 

 ɩɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ: 
 n୍ ୫a୶′ = n˔Dଵሺ∆ଵH୫୧୬ሻ.ହ ,                                                                                             ሺ͵.ሻ 

 n୍ ˓′ = n˔Dଵ(∆ଵH˓).ହ ,                                                                                                    ሺ͵.ͺሻ 

 n୍ ୫୧୬′ = n˔Dଵሺ∆ଵH୫a୶ሻ.ହ ,                                                                                           ሺ͵.ͻሻ 

 n୍ ୫a୶′ = ͵ͲͲ ∙ ͵ሺͳ,ͲͶ ∙ ͵͵,ሻ.ହ = ͳͷͳ,ͻ ɨɛ
ɦɢɧ. 

 n୍ ˓′ = ͵ͲͲ ∙ ͵ሺͳ,ͲͶ ∙ ͵ͷ,ͷሻ.ହ = ͳͶ, ɨɛ
ɦɢɧ. 

 n୍ ୫୧୬′ = ͵ͲͲ ∙ ͵ሺͳ,ͲͶ ∙ ͵,Ͷͻሻ.ହ = ͳͶ͵,ͺ ɨɛ
ɦɢɧ

. 
 

 ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 Q′୍ ∙ η˕ = Naͻ,ͺͳ ∙ Dଵଶ ∙ Hpଵ,ହ ∙ ηˆ ,                                                                            ሺ͵.ͳͲሻ 

 Q′୍ ∙ η˕ = ʹͶͷͲͲͻ,ͺͳ ∙ ͵ଶ ∙ ͵ͷ,ͷଵ,ହ ∙ Ͳ,ͻ = ͳ,͵ͷ ˏଷ̝. 
 

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′p ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ; 

 ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 ሺQ′୍ ∙ η˕ሻୌౣax = Naͻ,ͺͳ ∙ Dଵଶ ∙ H୫a୶ଵ,ହ ∙ ηˆ ˔˓ ,                                                          ሺ͵.ͳͳሻ 
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  ɩɪɢɜɟɞɟɧɧɵɟ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɫɚɧ ɩɨɩɭɫɤɭ: 
 Q′୍ሺୌౣiሻ = Q୫୧୬Zɚ ∙ Dଵଶ ∙ √H୫୧୬ ∙ Δ,                                                                          ሺ͵.ͳʹሻ 

 Q′୍ሺୌౣaxሻ = Q୫୧୬Zɚ ∙ Dଵଶ ∙ √H୫a୶ ∙ Δ,                                                                         ሺ͵.ͳ͵ሻ 

 
Ɋɚɫɱɟɬɵ ɊɈ75-ȼ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɢɥɢ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75-ȼ 
D1,ɦ 5,6 6 6,3 6,7 7,1 7,5 8 8,5 

ηɦ 0,893 0,893 0,893 0,893 0,893 0,893 0,893 0,893 

ηɬ 0,934 0,934 0,935 0,935 0,936 0,936 0,937 0,937 

Na*,ɆȼɌ 136,65 156,95 173,11 195,89 220,08 245,69 279,68 315,88 

Za* 33,64 29,29 26,56 23,47 20,89 18,71 16,44 14,55 

Za 34 30 28 24 21 20 18 15 

Na,ɆȼɌ 133,8 151,7 162,5 189,6 216,7 227,5 252,8 303,3 

Δɪ 1,046 1,046 1,047 1,047 1,048 1,048 1,049 1,049 

nc*,ɨɛ/ɦɢɧ 113,4 105,9 100,9 94,9 89,6 84,8 79,5 74,9 

nc,ɨɛ/ɦɢɧ 125 115,4 107,1 100 90,9 85,7 83,3 75 

n`max, ɨɛ/ɦɢɧ 102,0 100,9 98,3 97,6 94,0 93,6 97,0 92,8 

n`p, ɨɛ/ɦɢɧ 91,5 90,4 88,1 87,5 84,3 83,9 87,0 83,2 

n`min, ɨɛ/ɦɢɧ 82,8 81,9 79,8 79,2 76,3 76,0 78,7 75,3 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɍɏ 

ɧɚ ɥɢɧɢɢ n`p ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ ɤɩɞ ɢ ɪɚɫɯɨɞɚ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ 
ɪɚɜɟɧɫɬɜɨ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (3.11). 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ n`min 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ɇmax, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ 
(3.11) ɜɦɟɫɬɨ ɇɪ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.3, 3.5 ɢ 3.7 (ɜ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ ɧɟ ɜɨɲɥɢ ɞɢɚɦɟɬɪɵ ɊɄ ɩɪɢ ɤɨɬɨɪɵɯ Za ˃18). 
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Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75-ȼ 

Ⱦɢɚɦɟɬɪ Qூ′ ∙ η˕ 
ȼ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ Qூ∗′ ∙ η˕ 

ȼ ɬɨɱɤɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɝɟɧɟɪɚɬɨɪɭ ܽூ , 

ɦɦ Qூ′ , ˏଷ/˔ η˕, ˑ. ˈ. Qூ′ , ˏଷ/˔ η˕ , ˑ. ˈ. ʟʝͷ − ʑ − ͺͷͲ 1,05 1,11 0,915 0,78 0,87 0,91 30,3 ʟʝͷ − ʑ − ͺͲͲ 0,99 1,08 0,914 0,74 0,82 0,885 29,0 

 
Ɍɭɪɛɢɧɭ ɊɈ75-ȼ-800 ɞɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟ ɛɭɞɟɦ, ɬ.ɤ. ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ 

ɧɟ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɊɄ. 

Ɋɚɫɱɟɬɵ ɉɅȾ70-ȼ60ɨ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4 
ɢ 3.5: 

 
Ɍɚɛɥɢɰɚ 3.4 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ70-ȼ60ɨ 

D1,ɦ 6,30 6,70 7,10 7,50 8,00 8,50 9,00 9,50 10,00 
ηɦ 0,885 0,885 0,885 0,885 0,885 0,885 0,885 0,885 0,885 
ηɬ 0,935 0,935 0,936 0,936 0,937 0,937 0,937 0,938 0,938 

N'a,Ɇȼɬ 235,2 266,2 299,1 333,8 380,0 429,2 481,4 536,6 594,8 
Z'a,ɲɬ 19,3 17,1 15,2 13,6 12,0 10,6 9,5 8,5 7,7 
Za,ɲɬ 20,00 18,00 16,00 14,00 12,00 12,00 10,00 9,00 8,00 

Na,Ɇȼɬ 227,5 252,8 284,4 325,0 379,2 379,2 455,0 505,6 568,8 
∆ɪ 1,056 1,057 1,057 1,058 1,058 1,059 1,059 1,060 1,060 

n'c1,ɨɛ/ɦɢɧ 130,6 122,9 116,0 109,8 103,0 96,9 91,6 86,8 82,4 
nc1,ɨɛ/ɦɢɧ 136,4 125,0 125,0 115,4 107,1 100,0 93,80 88,20 83,30 

n1 
Hmin,ɨɛ/ɦɢɧ 124,6 121,4 128,7 125,5 124,2 123,1 122,3 121,3 120,6 
n1 Hɪ,ɨɛ/ɦɢɧ 111,7 108,9 115,3 112,5 111,3 110,4 109,6 108,8 108,1 

n1 
Hmax,ɨɛ/ɦɢɧ 101,2 98,6 104,4 101,8 100,8 100,0 99,3 98,5 97,9 

 
Ɍɚɛɥɢɰɚ 3.5 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ70-ȼ60ɨ 

Ⱦɢɚɦɟɬɪ Qூ′ ∙ η˕ 
ȼ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ Qூ∗′ ∙ η˕ 

ȼ ɬɨɱɤɟ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɝɟɧɟɪɚɬɨɪɭ 
ܽூ , 
ɦɦ Qூ′ , ˏଷ/˔ η˕, ˑ. ˈ. Qூ′ , ˏଷ/˔ η˕, ˑ. ˈ. ʞʚʓͲ − ʑͲ− ͳͲͲͲ 

1,44 ɇɟɬ ɪɚɫɱ.ɬɨɱɤɢ 1,06 - - - ʞʚʓͲ − ʑͲ − ͻͷͲ 1,40 1,58 0,883 1,04 1,16 0,901 30,8 ʞʚʓͲ − ʑͲ − ͻͲͲ 1,41 1,59 0,884 1,05 1,17 0,901 31,0 ʞʚʓͲ − ʑͲ − ͺͷͲ 1,32 1,48 0,8905 0,98 1,09 0,903 29,8 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.5 

Ⱦɢɚɦɟɬɪ Qூ′ ∙ η˕ 
ȼ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ Qூ∗′ ∙ η˕ 

ȼ ɬɨɱɤɟ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɝɟɧɟɪɚɬɨɪɭ 
ܽூ , 
ɦɦ Qூ′ , ˏଷ/˔ η˕, ˑ. ˈ. Qூ′ , ˏଷ/˔ η˕, ˑ. ˈ. ʞʚʓͲ − ʑͲ − ͺͲͲ 1,49 ɇɟɬ ɪɚɫɱ.ɬɨɱɤɢ 1,10 - - - ʞʚʓͲ − ʑͲ − ͷͲ 1,45 ɇɟɬ ɪɚɫɱ.ɬɨɱɤɢ 1,08 - - - ʞʚʓͲ − ʑͲ − ͳͲ 1,26 1,41 0,893 0,93 1,03 0,9055 29,7 ʞʚʓͲ − ʑͲ − Ͳ 1,41 1,59 0,884 1,05 1,17 0,901 31,0 

 

Ɋɚɫɱɟɬɵ ɉɅ70-ȼ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6 ɢ 
3.7: 
 
Ɍɚɛɥɢɰɚ 3.6 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ70-ȼ 

D1,ɦ 6,30 6,70 7,10 7,50 8,00 8,50 9,00 9,50 10,00 
ηɦ 0,872 0,872 0,872 0,872 0,872 0,872 0,872 0,872 0,872 
ηɬ 0,926 0,926 0,927 0,927 0,928 0,928 0,929 0,929 0,930 

N'a,Ɇȼɬ 199,3 225,6 253,4 282,9 322,1 363,8 408,0 454,8 504,2 
Z'a,ɲɬ 22,8 20,2 18,0 16,1 14,1 12,5 11,2 10,0 9,0 
Za,ɲɬ 24,00 21,00 18,00 18,00 15,00 14,00 12,00 10,00 9,00 

Na,Ɇȼɬ 189,6 216,7 252,8 252,8 303,3 325,0 379,2 455,0 505,6 
∆ɪ 1,062 1,062 1,063 1,064 1,064 1,065 1,065 1,066 1,066 

n'c1,ɨɛ/ɦɢɧ 129,7 122,0 115,2 109,1 102,3 96,3 91,0 86,2 81,9 
nc1,ɨɛ/ɦɢɧ 136,4 125,0 125,0 115,4 107,1 100,0 93,8 88,2 83,3 

n1 Hmin,ɨɛ/ɦɢɧ 124,3 121,1 128,3 125,1 123,8 122,8 121,9 121,0 120,3 
n1 Hɪ,ɨɛ/ɦɢɧ 111,4 108,6 115,0 112,1 111,0 110,1 109,3 108,5 107,8 

n1 
Hmax,ɨɛ/ɦɢɧ 100,9 98,3 104,2 101,5 100,5 99,7 99,0 98,2 97,6 

 
Ɍɚɛɥɢɰɚ 3.7 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ70-ȼ 

Ⱦɢɚɦɟɬɪ Qூ′ ∙ η˕ 
ȼ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ Qூ∗′ ∙ η˕ 

ȼ ɬɨɱɤɟ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɝɟɧɟɪɚɬɨɪɭ 
ܽூ , 
ɦɦ Qூ′ , ˏଷ/˔ η˕, ˑ. ˈ. Qூ′ , ˏଷ/˔ η˕ , ˑ. ˈ. ʞʚͲ − ʑͲ − ͳͲͲͲ 1,27 ɇɟɬ ɪɚɫɱ.ɬɨɱɤɢ 0,94 - - - ʞʚͲ − ʑͲ − ͻͷͲ 1,26 ɇɟɬ ɪɚɫɱ.ɬɨɱɤɢ 0,94 - - - ʞʚͲ − ʑͲ − ͻͲͲ 1,17 1,34 0,875 0,87 0,97 0,900 39,5 ʞʚͲ − ʑͲ − ͺͷͲ 1,13 1,28 0,883 0,84 0,93 0,9005 38,2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.7 

Ⱦɢɚɦɟɬɪ Qூ′ ∙ η˕ 
ȼ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ Qூ∗′ ∙ η˕ 

ȼ ɬɨɱɤɟ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɝɟɧɟɪɚɬɨɪɭ 
ܽூ , 
ɦɦ Qூ′ , ˏଷ/˔ η˕, ˑ. ˈ. Qூ′ , ˏଷ/˔ η˕ , ˑ. ˈ. ʞʚͲ − ʑͲ − ͺͲͲ 1,19 1,36 0,873 0,88 0,98 0,9001 40,2 ʞʚͲ − ʑͲ − ͷͲ 1,13 1,28 0,884 0,84 0,93 0,9006 38,7 ʞʚͲ − ʑͲ − ͷͲ 1,26 ɇɟɬ ɪɚɫɱ.ɬɨɱɤɢ 0,93 - - - 

 
3.1.3 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 

ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ (Qmin= 400 ɦ3/ɫ) ɫ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ 
ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ Нmax ɢ Нmin ɩɨ ɮɨɪɦɭɥɟ: 
 

HpDZ

Q
Q

a 


2

1

min/
1

                                                                                                                ሺ͵.ͳͶሻ 

  
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 3.8 
 
Ɍɚɛɥɢɰɚ 3.8 – Ʉɨɨɪɞɢɧɚɬɵ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 

Ɍɢɩ ɬɭɪɛɢɧɵ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ 

ɞɥɹ 
ɩɪɨɩɭɫɤɚ  

Ʉɨɨɪɞɢɧɚɬɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ Qூ′ , ˏଷ/˔  

ܳ˅˘ˍ ɉɪɢ ܪ௫  ɉɪɢ ܪ𝑖  ʟʝͷ − ʑ − ͺͷͲ 5 0,65 0,81 ʞʚʓͲ − ʑͲ − ͻͷͲ 3 0,87 1,07 ʞʚʓͲ − ʑͲ − ͻͲͲ 4 0,73 0,89 ʞʚʓͲ − ʑͲ − ͺͷͲ 4 0,81 1,00 ʞʚʓͲ − ʑͲ − ͳͲ 5 0,93 1,15 ʞʚʓͲ − ʑͲ − Ͳ 6 0,87 1,08 ʞʚͲ − ʑͲ − ͻͲͲ 4 0,72 0,89 ʞʚͲ − ʑͲ − ͺͷͲ 4 0,81 1,00 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.8 

Ɍɢɩ ɬɭɪɛɢɧɵ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ 

ɞɥɹ 
ɩɪɨɩɭɫɤɚ  

Ʉɨɨɪɞɢɧɚɬɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ Qூ′ , ˏଷ/˔  

ܳ˅˘ˍ ɉɪɢ ܪ௫  ɉɪɢ ܪ𝑖  ʞʚͲ − ʑͲ − ͺͲͲ 5 0,73 0,90 ʞʚͲ − ʑͲ − ͷͲ 6 0,70 0,86 

 
Ɋɚɛɨɱɟɟ ɩɨɥɟ ɝɢɞɪɨɬɭɪɛɢɧ ɊɈ75-ȼ-850, ɉɅȾ-ȼ60ɨ ɢ ɉɅ70-ȼ ɩɪɢɜɟɞɟɧɨ ɜ 

ɩɪɢɥɨɠɟɧɢɹɯ (ɩɪɢɥɨɠɟɧɢɹ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1-Ȼ.5), Ƚɗɋ-ɚɧɚɥɨɝ ɩɪɢɜɟɞɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɹɯ (ɩɪɢɥɨɠɟɧɢɹ Ȼ, ɪɢɫɭɧɨɤ Ȼ.6). 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇Z˓.ˍ. = Zː˄ሺQː˄ሻ + Hୱ,                                                                                        ሺ͵.ͳͷሻ 
 

ɝɞɟ ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

 ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmin ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Hୱ = B − Zː˄ሺQː˄ሻͻͲͲ − σ ∙ H − ∆Hୱ + ∆Z˘.˒ˎ,                                                   ሺ͵.ͳሻ 

 
ɝɞɟ  ȼ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,3 ɦ ɜɨɞ.ɫɬ); ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 
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 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 

ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. Ⱦɥɹ ɨɫɟɜɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɤɚɩɫɭɥɶɧɵɯ ɬɭɪɛɢɧ 
(ɉɅ-ȽɄ) Zɯ.ɩɥ.=-D1/2; ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0; ɞɥɹ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅȾ ɢ ɊɈ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=ȼ0/2. 

 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ȼ0 ɫ ɦɨɞɟɥɢ: 
 ʑ = ˏܤ ∙ ˏଵܦଵːܦ ,                                                                                                       ሺ͵.ͳሻ 

 
ɝɞɟ ȼ0ɦ, D1ɦ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 
Ȼɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ɉɬɦɟɬɤɚ 
ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧɚɯ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɨɬ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ. 
 

ɉɪɢ ɇmax: 
 ܼʟʙሺH௫ሻ = Zː˄ (Q ሺH୫a୶ሻ) + H௦ሺH୫a୶ሻ  

 
ɉɪɢ Hɪ: 
 ܼʟʙሺH˓˃˔˚ሻ = Zː˄  ቀQ (H˓˃˔˚)ቁ + H௦ሺH˓˃˔˚ሻ 

 
ɉɪɢ Hmin: 
 ܼʟʙሺH୫୧୬ሻ = Zː˄ (Q ሺH୫୧୬ሻ) + H௦ሺH𝑖ሻ  

 
3.2.1  Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ 

Hmax 
 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ݊ூ𝑖′ , ɨɩɪɟɞɟɥɹɟɦ 
ɤɨɨɪɞɢɧɚɬɵ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 

Ⱦɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɪɚɫɯɨɞ 
ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
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 Q˃ = Q′୍ ∙ Za ∙ Dଵଶ ∙ √∆p ∙ H,                                                                                  ሺ͵.ͳͺሻ 
 

ɝɞɟ   ܼ – ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ. 

 
Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ70-ȼ-750 : ܳூ′ = Ͳ,ͻ͵ ˏଷ ˔⁄ , 𝜎 = Ͳ,ʹ͵. 
ɉɟɪɟɫɱɢɬɚɟɦ ɷɬɭ ɬɨɱɤɭ ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 ܳ˃ = Ͳ,ͻ͵ ∙ ,ͷଶ ∙  ∙ √ͳ,ͲͶ ∙ ͺ,͵ = ʹͷ ˏଷ ˔⁄                                    
 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ܼʜʐሺܳሻ = ,ͻ ˏ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.16): 
ௌଵܪ  = ͳͲ − ,ͻͻͲͲ − Ͳ,ʹ͵ ∙ ͺ,͵ ∙ ͳ,ͳͲ − ͳ,ͷ + Ͳ = −ͺ,ͺͷ ˏ. 
 
Ɉɫɬɚɥɶɧɵɟ ɞɢɚɦɟɬɪɵ ɢ ɬɢɩɵ ɪɚɛɨɱɢɯ ɤɨɥёɫ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɵɦ 

ɦɟɬɨɞɨɦ. 
 
3.2.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ 

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ݊ூ˓′ , ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ 
ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩ.ɩ.3.2.1. 
Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ70-ȼ-750 : ܳூ′ = ͳ,ʹͺ ˏଷ ˔⁄ , 𝜎 = Ͳ,ͶͶ: 
 ܳ˃ = ͳ,ʹͺ ∙ ,ͷଶ ∙  ∙ √ͳ,ͲͶ ∙ ͷ,Ͳ = ͵ͺʹ ˏଷ ˔⁄                                  
 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ܼʜʐሺܳሻ = ,Ͳͷ ˏ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.16): 
ௌଶܪ  = ͳͲ − ,ͲͷͻͲͲ − Ͳ,ͶͶ ∙ ͷ,Ͳ ∙ ͳ,ͳͲ − ͳ,ͷ + Ͳ = −ͳͺ,ͺ ˏ. 

 
Ɉɫɬɚɥɶɧɵɟ ɞɢɚɦɟɬɪɵ ɢ ɬɢɩɵ ɪɚɛɨɱɢɯ ɤɨɥёɫ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɵɦ 

ɦɟɬɨɞɨɦ. 
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3.2.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɬɭɪɛɢɧɵ 

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ݊ூ𝑖′ , ɨɩɪɟɞɟɥɹɟɦ 
ɤɨɨɪɞɢɧɚɬɵ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 
 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩ.ɩ.3.2.1. 
Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ70-ȼ-750 : ܳூ′ = ͳ,ʹͳ ˏଷ ˔⁄ , 𝜎 = Ͳ,ͶͲͷ: 
 ܳ˃ = ͳ,ʹͳ ∙ ,ͷଶ ∙  ∙ √ͳ,ͲͶ ∙ Ͷͷ,Ͳ = ͵Ͷͺͳ ˏଷ ˔⁄                                 
 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ܼʜʐሺܳሻ = ,ͲͲ ˏ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.16): 
ௌଷܪ  = ͳͲ − ,ͲͲͻͲͲ − Ͳ,ͶͲͷ ∙ Ͷͷ,Ͳ ∙ ͳ,ͳͲ − ͳ,ͷ + Ͳ = −ͳͳ,ʹ ˏ. 
 
Ɉɫɬɚɥɶɧɵɟ ɞɢɚɦɟɬɪɵ ɢ ɬɢɩɵ ɪɚɛɨɱɢɯ ɤɨɥёɫ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɵɦ 

ɦɟɬɨɞɨɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 3.9 
 
Ɍɚɛɥɢɰɚ 3.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ 

Ɍɢɩ ɬɭɪɛɢɧɵ ܼ , ˛˕ ݊ , ˑ˄ ˏˋː⁄  ܰ , ʛʑ˕ ܪ௦ଵ , ௦ଶܪ ˏ , ௦ଷܪ ˏ , ˏ ʟʝͷ − ʑ − ͺͷͲ 15 75,0 303,3 +4,17 +1,40 +2,23 ʞʚʓͲ − ʑͲ − ͻͷͲ 9 88,2 505,6 -13,68 -25,5 -12,91 ʞʚʓͲ − ʑͲ − ͻͲͲ 10 93,8 455,0 -14,12 -26,18 -13,12 ʞʚʓͲ − ʑͲ − ͺͷͲ 12 100,0 379,2 -10,80 -20,39 -9,82 ʞʚʓͲ − ʑͲ − ͳͲ 16 125,0 252,8 -8,72 -17,79 -8,01 ʞʚʓͲ − ʑͲ − Ͳ 18 125,0 284,4 -14,63 -26,46 -13,51 ʞʚͲ − ʑͲ − ͻͲͲ 12 88,2 379,2 -9,61 -20,83 -13,45 ʞʚͲ − ʑͲ − ͺͷͲ 14 93,8 379,2 -8,85 -18,68 -11,62 ʞʚͲ − ʑͲ − ͺͲͲ 15 100,0 379,2 -10,28 -22,68 -14,34 ʞʚͲ − ʑͲ − ͷͲ 18 107,1 379,2 -8,85 -18,68 -11,62 

 
ɇɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ, ɤ ɭɫɬɚɧɨɜɤɟ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

ɜɵɛɢɪɚɟɦ ɬɭɪɛɢɧɭ ɊɈ75-ȼ-850, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɭɸ ɩɨ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ. 
Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɹɜɥɹɟɬɫɹ ɧɚɢɦɟɧɶɲɟɟ ɡɚɝɥɭɛɥɟɧɢɟ 
ɊɄ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ, ɪɚɛɨɱɚɹ ɨɛɥɚɫɬɶ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɥɟɠɢɬ ɜ ɡɨɧɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɄɉȾ. 
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ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɬ.ɟ. ɨɬɦɟɬɤɢ ɯɚɪɚɤɬɟɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ (ɫɟɪɟɞɢɧɚ ɜɵɫɨɬɵ ɇȺ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɭɫɥɨɜɢɹɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ∇ʟʙ = ,ͷͻ ˏ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ Hs2=1,4 ɦ. 
 

3.3 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɟɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ 
ɱɚɫɬɢ 

 
ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ (φ = 345 ÷ 360°) ɢɦɟɸɬ ɤɪɭɝɥɵɟ 

ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ ɞɥɹ 
ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = 345 – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

 
ɉɨ Ƚɍɏ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.2) ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 
1) ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɸɬ ɩɨ 

ɝɪɚɮɢɤɭ: 
 v˔˓ = ,ͷ cˏ .                                                                                                             ሺ͵.ͳͻሻ 

 
2) Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 

 Q˅˘ = Q˓ ɔ͵Ͳ⁰ = ͷͺ ˏଷc .                                                                                   ሺ͵.ʹͲሻ 

 
3) ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 F˅˘ = Q˅˘v˔˓ = ͷ,ͳ ˏଶ.                                                                                          ሺ͵.ʹͳሻ 

 
4) Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 p˅˘ = √F˅˘π = Ͷ,ͻͳ ˏ.                                                                                           ሺ͵.ʹʹሻ 
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5) ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 a˅˘ = Rସ + √p˅˘ଶ − Hଵʹଶ = ͳͳ,ʹʹ ˏ.                                                                ሺ͵.ʹ͵ሻ 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φi ɱɟɪɟɡ Δφ = 15°, 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɧɟɫɥɢ ɜ ɬɚɛɥɢɰɭ 3.10. 
 

Ɍɚɛɥɢɰɚ 3.10 – Ɋɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜑 - - - - - x x^2 p^2 p a R 

- 
𝜑͵Ͳ 

�ܿ�
 2*R4*(3) 

(2*R4) -
(H1/2)^2 √ሺͷሻ (6)+(3) (7)^2 

(8)+ 

(H1/2)^2 √ሺͻሻ R4+(7) (10)+(11) 

1 2 3 4 5 6 7 8 9 10 11 12,00 

345 0,958 1,131 15,388 10,819 3,289 4,421 19,543 24,112 4,910 11,221 16,13 

330 0,917 1,082 14,719 10,150 3,186 4,268 18,218 22,787 4,774 11,068 15,84 

315 0,875 1,033 14,050 9,481 3,079 4,112 16,910 21,479 4,635 10,912 15,55 

300 0,833 0,984 13,381 8,812 2,969 3,952 15,621 20,190 4,493 10,752 15,25 

285 0,792 0,935 12,712 8,143 2,854 3,788 14,351 18,920 4,350 10,588 14,94 

270 0,750 0,886 12,043 7,474 2,734 3,619 13,100 17,669 4,203 10,419 14,62 

255 0,708 0,836 11,374 6,805 2,609 3,445 11,868 16,436 4,054 10,245 14,30 

240 0,667 0,787 10,705 6,136 2,477 3,264 10,655 15,224 3,902 10,064 13,97 

225 0,625 0,738 10,036 5,467 2,338 3,076 9,462 14,031 3,746 9,876 13,62 

210 0,583 0,689 9,367 4,798 2,190 2,879 8,289 12,858 3,586 9,679 13,26 

195 0,542 0,640 8,698 4,129 2,032 2,671 7,137 11,706 3,421 9,471 12,89 

180 0,500 0,590 8,029 3,460 1,860 2,450 6,004 10,573 3,252 9,250 12,50 

165 0,458 0,541 7,360 2,791 1,671 2,212 4,891 9,460 3,076 9,012 12,09 

150 0,417 0,492 6,690 2,122 1,457 1,949 3,797 8,366 2,892 8,749 11,64 

135 0,375 0,443 6,021 1,453 1,205 1,648 2,716 7,285 2,699 8,448 11,15 

120 0,333 0,394 5,352 0,783 0,885 1,279 1,635 6,204 2,491 8,079 10,57 

 



55 
 

 

Ɍ.ɤ. ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɬɨ 
ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɋɬɪɨɢɦ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ 
ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.11 

Ɍɚɛɥɢɰɚ 3.11 – ɉɪɨɞɨɥɠɟɧɢɟ ɞɚɧɧɵɯ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
N 𝜑 p1,ɦ R,ɦ P2,ɦ 

17 105 3,7266 9,96 1,516 

18 90 
 

9,35 1,143 

19 ͷ 

 
8,73 0,769 

20 Ͳ 

 
8,12 0,396 

21 Ͷͷ 

 
7,51 0,022 

22 ͵Ͳ 

 
6,90 -0,351 

23 ͳͷ 

 
6,29 -0,725 

24 Ͳ 

 
5,68 -1,098 

 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 
ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=ʄ(ri) (Ɋɢɫɭɧɨɤ 3.1).  

 
Ɋɢɫɭɧɨɤ 3.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) 

 
3.4 ȼɵɛɨɪ ɫɟɪɢɣɧɨɝɨ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ 

ɧɚɦɟɬɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ [5].  
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ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:  
 Sːˑˏ = Nacosɔ,                                                                                                        ሺ͵.ʹͶሻ 

 Sː = ͵ͳͷ,ͺͺͲ,ͺͻ = ͵ͷʹ,ͻͶ ʛʑ ∙ ʏ, 
 

ɝɞɟ cosφ = 0,80 – 0,9. 
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ:  
 S˓ = 𝓀Sː = ͳ,Ͳ ∙ ͵ͷʹ,ͻͶ = ͵Ͷ  ʛʑ ∙ ʏ.                                                    ሺ͵.ʹͷሻ 
 

ɝɞɟ 𝓀 −ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɜ ɨɫɧɨɜɧɨɦ ɨɬ cos ɔ. 
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ:  
 S∗ = Sːʹp = ͵ͷʹ,ͻͶͶͲ = ͺ,ͺʹ ʛʑ ∙ ʏ.                                                                   ሺ͵.ʹሻ 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ:  
 ɒ∗ = πD୧ʹp .                                                                                                               ሺ͵.ʹሻ 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ:  
 ɒ∗ = AS∗α = Ͳ,Ͷͷͳ ∙ ͺ,ͺʹ,ଶଷଽ = Ͳ,ͺ ˏ.                                                        ሺ͵.ʹͺሻ 
 

ɝɞɟ ߙ ˋ ܣ −ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ.(ܣ = Ͳ,Ͷͷͳ; ߙ = Ͳ,ʹ͵ͻ) 
 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ:  
 D୧ = 𝜏∗ ∙ ߨ˓ʹ = Ͳ,ͻ ∙ ͶͲ͵,ͳͶ = ͳͳ,Ͷ ˏ.                                                                ሺ͵.ʹͻሻ 

 
ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ:  
 ɓ˒˓ = πD୧k˓˃ˊˆn˔Ͳ = ͵,ͳͶ ∙ ͳͳ,Ͷ ∙ ʹ ∙ ͷͲ = ͺͻ,ͻ ˏ̝.                              ሺ͵.͵Ͳሻ 
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ɝɞɟ k˓˃ˊˆ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɝɨɧɚ (kɪɚɡɝ = 2) 

ɉɪɢ ܦ𝑖 = ͳͳ,Ͷ ˏ ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ 
ɪɟɠɢɦɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɚɤɬɢɜɧɨɝɨ ɠɟɥɟɡɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ «ɭɫɥɨɜɧɵɣ 
ɨɛɴɟɦ ɦɚɲɢɧɵ» ɩɨ ɮɨɪɦɭɥɟ:  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɚɤɬɢɜɧɨɝɨ ɠɟɥɟɡɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɭɫɥɨɜɧɵɣ 
ɨɛɴɟɦ ɦɚɲɢɧɵ ɩɨ ɮɨɪɦɭɥɟ:  

 

ௌܹ = 𝑖ଶ݈ܦ = ͵Ͳܥܵ݊ߨ .                                                                                      ሺ͵.͵ͳሻ 

 
ɝɞɟ ܥ −ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɥɸɫ ܵ∗ɢ 
ɫɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 Ca = RS∗୷ = ͷ,͵ͺ,ͺʹ,ଵହ = Ͷ,ͷ.                                                                           ሺ͵.͵ʹሻ 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ:  
 la = WୗD୧ଶ = ͵ͲCaSpπnD୧ଶ = ͵Ͳ ∙ Ͷ,ͷ ∙ ͵Ͷ͵,ͳͶ ∙ ͷ ∙ ͳͳ,Ͷଶ = ͳ,ͷ ˏ.                                    ሺ͵.͵͵ሻ 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ D୧ ɢla ɭɬɨɱɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ: ɩɪɢ Di୪a > ͷ ɢ nc<150 ɦɢɧ-1ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɡɨɧɬɢɱɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ. 

 
Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɛɥɢɠɟɧɧɨ:  
 Gˆˈː = ɗD୧la = Ͷ ∙ ͳͳ,Ͷ ∙ ͳ,ͷ = ͺͺͺ, ˕.                                               ሺ͵.͵Ͷሻ 
 

ɝɞɟ ɗ = ሺͶͶ ÷ ͷͲሻ ɞɥɹ ɡɨɧɬɢɱɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

 ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɫɨɫɬɚɜɥɹɟɬ 50-55% ɨɛɳɟɣ ɦɚɫɫɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

 G˓ˑ˕ = Ͳ,ͷͷ ∙ Gˆˈː = Ͳ,ͷͷ ∙ ͺͺͺ, = Ͷͺͺ,ͺ ˕.                                               ሺ͵.͵ͷሻ 
 

Ɂɚɧɟɫɥɢ ɪɚɫɫɱɢɬɚɧɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1236/165-40 ɜ ɬɚɛɥɢɰɭ 
3.12 ɢ 3.13. 
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Ɍɚɛɥɢɰɚ 3.12 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1236/165-40 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 353 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 300 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,85 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 12,95 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 75 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 0,2 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,34 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 1,3 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɢɪɢɫɬɨɪɧɚɹ 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

 
Ɍɚɛɥɢɰɚ 3.13 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1236/165-40 

ɗɥɟɦɟɧɬ 
ɝɟɧɟɪɚɬɨɪɚ 

ɉɚɪɚɦɟɬɪ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɬɨɪ ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ h˔˕ ሺͳ, ÷ ͳ,ͻሻla 3,14 ɦ 
Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ D˔˕ ሺͳ,Ͳͷ + Ͳ,ͲͲͳnሻD୧ 13,49 ɦ 

Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ Da D୧ + ሺͲ,ͷ ÷ Ͳ,ͻሻ 1236 ɦ 
ȼɟɪɯɧɹɹ 

ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ h˅.ˍ. ሺͲ,ͳ ÷ Ͳ,ͳʹሻD୧ 1,38 ɦ 

ɉɨɞɩɹɬɧɢɤ ȼɵɫɨɬɚ h˒ ሺͲ,ͳͷ ÷ Ͳ,ʹሻD୧ 2,3 ɦ 
Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ D˒ ሺͲ,Ͷ ÷ Ͳ,ͷሻD୧ 5,70 ɦ 

ɇɢɠɧɹɹ 
ɤɪɟɫɬɨɜɢɧɚ 

ȼɵɫɨɬɚ hɧ.ɤ (0,25÷ Ͳ,͵Ͳ)Dɲ 3,18 ɦ 
Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ Dɧ.ɤ Dɲ+0,6 10,62 ɦ 

ɇɚɞɫɬɪɨɣɤɚ ȼɵɫɨɬɚ h Ͳ,͵ ÷ Ͳ,ͷ 0,40 ɦ 
Ⱦɢɚɦɟɬɪ d ሺͲ,ʹ ÷ Ͳ,ʹͷሻD୧ 2,86 ɦ 

 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. ȼɵɛɨɪ 

ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ.  
 
3.5.1 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 

ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɞɢɚɦɟɬɪɚ 8,5 ɦ ɬɭɪɛɢɧɵ ɊɈ75-ȼ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ Ɇɇɍ 
30/2-40-32-3. 
ɝɞɟ 30 – ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 

2 – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40ɤɝɫ/ɫɦ2; 
32 – ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 32 ɦ3; 
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3 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ30/2-40, ɞɥɹ ɤɨɬɨɪɨɝɨ 
 – ȼɦɟɫɬɢɦɨɫɬɶ- 30 ɦ3; 
 – ɑɢɫɥɨ ɫɨɫɭɞɨɜ – 2. 
Ɉɫɧɨɜɧɵɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 3.14. 
 

Ɍɚɛɥɢɰɚ 3.14 - Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ.  
Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɋɚɡɦɟɪɵ, ɦɦ 

D D1 H H1 Dɇ d 

ȽȺ 2480 2980 4110 3200 300 90 

 
Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ: 
 – ɋɥɢɜɧɨɣ ɛɚɤ ɆȺ32-3; 
 – ȼɦɟɫɬɢɦɨɫɬɶ - 32 ɦ3. 
 

Ɉɫɧɨɜɧɵɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.15. 
 
Ɍɚɛɥɢɰɚ 3.15 - Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ 

 
ɇɚɫɨɫ 3ȼ40/40ȽɌ-2: 
 – ɑɢɫɥɨ ɧɚɫɨɫɨɜ- 2; 
 – ɉɨɞɚɱɚ 8,9 ɥ/ɫ; 
 – Ɇɨɳɧɨɫɬɶ 53ɤȼɬ. 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ225Ɇ4: 
 – Ɇɨɳɧɨɫɬɶ 55ɤȼɬ; 
 – ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1450ɨɛ/ɦɢɧ; 
 

3.5.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

ɗȽɊ ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɢɩɚ ȽɌ ɢ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: 
ɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɗȽɊ: 
 – Ɍɢɩ ɪɟɝɭɥɹɬɨɪɚ ɗȽɊ-2ɂ1-150-11; 
 – Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɗȽɊ-2ɂ1; 
 – Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊ-150-11; 

Ɉɛɨɡɧɚ-
ɱɟɧɢɟ 

Ɋɚɡɦɟɪɵ, ɦɦ 

ȼ ȼ1 ȼ2 L L1 L2 L3 H H1 H2 H3 H4 

ɆȺ 3000 3236 2000 4260 4496 4876 1900 2500 2415 1400 1600 200 
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 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ - 335×575×2400; 
 – Ɇɚɫɫɚ 150 ɤɝ. 

 
ɗȽɊɄ-2ɂ1-150-11;  

 
ɝɞɟ ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 

2ɂ1 – ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɤɨɦɛɢɧɚɬɨɪɨɦ ɜɧɟ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ; 
150 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
11 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 

ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ 
ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ [10]. 

ȼ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫɭɳɟɫɬɜɭɸɬ ɩɨɞɫɬɚɧɰɢɢ 500 
ɤȼ, 220 ɤȼ, 110 ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 
ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ «Ʉɚɦɚɥɚ» 500 ɤȼ ɫ 
ɪɚɫɫɬɨɹɧɢɟɦ 250 ɤɦ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.1 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

 

 

 

 

 

 

 

 
 
 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ  
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɋȼ-1236/165-40, ɩɚɫɩɨɪɬɧɵɟ 

ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1236/165-40 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ʛʑ ∙ ʏ Uɝ ɧɨɦ, 

ɤȼ cos 𝜑ˆ , ˑ. ˈ. 𝜂, % 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ˆܵ ːˑˏ ʟˆ ːˑˏ ܺௗ ܺௗ′  ܺௗ′′ 
353 300 15,75 0,85 97,2 1,3 0,34 0,2 

 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɋɇ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Nɭɫɬ 

ɛɥɨɤɚ: 
 ܵ˔ː = Ͳ,Ͳͳ ∙ ͵ ∙ ̟ܲ 𝜑ݏܿ˕˔ = Ͳ,Ͳͳ ∙ ͵ͲͲͲ,ͺͷ = ͳͲ,ͷͻ ʛʑʏ,                                             ሺͶ.ͳሻ 

 
ɝɞɟ ̟ܲ ˔˕  – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɤɚ, Ɇȼɬ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ ɊɍɋȽɂȾɊɈ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 
ɜ ɫɟɬɢ ɞɨ 110 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɭɯɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ», ɝ. Ɇɵɬɢɳɢ, Ɋɨɫɫɢɹ [11], 
ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-16000/20. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ Ɍɋɇ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.2. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɤɚɠɞɵɣ 
ɩɪɨɫɬɨɣ ɛɥɨɤ ɦɟɠɞɭ ɫɢɥɨɜɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɨɝɥɚɫɧɨ ɋɌɈ. 
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 8 ɦɥɧ. ɪɭɛɥɟɣ. 

 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-1250/10/0,4 

Sɧɨɦ, 
Ɇȼ∙Ⱥ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 

Uɜɧ, ɤȼ Uɧɧ, ɤȼ 
16 15,75 6,3 8 0,75 60 11,50 

 
4.2.3 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 
 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ȼ ɫɯɟɦɟ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɨɧ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
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ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ܲ̂  ːˑˏ − ܲ˔ːcos 𝜑 = ͵ͲͲ − Ͳ,Ͳͳ ∙ ͵ͲͲͲ,ͺͷ = ͵Ͷͻ ʛʑ ∙  ሺͶ.ʹሻ                               .ܣ

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ», ɝ. Ɍɨɥɶɹɬɬɢ, Ɋɨɫɫɢɹ 

[12] ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-400000/500. ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɨɫɬɚɜɥɹɟɬ 250 ɦɥɧ. ɪɭɛɥɟɣ. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400000/500 

Sɧɨɦ, Ɇȼ∙Ⱥ 
U, ɤȼ 

Uɤɡ, % Iɯɯ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 
Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

400 525 15,75 13 0,45 790 315 
 

4.2.4 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ͵ ∙ ሺܲ̂  ːˑˏ − ܲ˔ːሻcos 𝜑 = ʹሺ͵ͲͲ − Ͳ,Ͳͳ ∙ ͵ͲͲሻͲ,ͺͷ = ͳͲͶͺ ʛʑ ∙  ሺͶ.͵ሻ             .ܣ

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɥɟɤɬɪɨɡɚɜɨɞ», ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ [12] ɜɵɛɢɪɚɟɦ ɝɪɭɩɩɭ 

ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɪɚɫɳɟɩɥɟɧɧɨɣ ɨɛɦɨɬɤɨɣ ɈɊɇɐ-533000/500 ɍ1 
ɫ ɬɪɟɦɹ ɨɛɦɨɬɤɚɦɢ ɇɇ. ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 500 ɦɥɧ. ɪɭɛɥɟɣ. 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɈɊɇɐ-533000/500 ɍ1 

Sɧɨɦ, Ɇȼ∙Ⱥ 
U, ɤȼ 

Uɤɡ, % Iɯɯ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 
Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

400 525 15,75 13,5 0,15 120 230 
 

4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 500 ɤȼ: 
 S∑ = nˆ ∙ (P̂ − P̝ ːcosɔˆ ) = ͳͷ ∙ (͵ͲͲ − Ͳ,Ͳͳ ∙ ͵ͲͲͲ,ͺͷ ) = ͷʹͶͳ ʛʑ ∙ ʏ                  ሺͶ.Ͷሻ 
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ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 500 ɤȼ: 
 nˎ = S∑ሺʙ ∙ Pː ˃˕./cosɔ˔ሻ = ͷʹͶͳͻͲͲͲ,ͺͷ + ͳ = ͷ,ʹͶ + ͳ = ,ʹͶ ≈  ,                     ሺͶ.ͷሻ 

 
ɝɞɟ Pː ˃˕ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 500 ɤȼ, ɪɚɜɧɚɹ 640 Ɇȼɬ; ʙ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,4; cosɔୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɪɚɜɧɵɣ 0,85. 

Ɋɚɛɨɱɢɣ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɥɢɧɢɢ: 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͷʹͶͳ ∙ ͷͲͲ ∙ √͵ = Ͳ,ͺ ˍܣ .                                              ሺͶ.ሻ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɩɪɢ ɩɨɬɟɪɟ ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ (ɩɪɨɜɟɪɤɚ ɧɚ 

ɧɚɝɪɟɜ): 
 I˓˃˄ ˏ˃˘ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͷʹͶͳሺ − ͳሻ ∙ √͵ ∙ ͷͲͲ = ͳ,Ͳͳ ˍʏ.                  ሺͶ.ሻ 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 I˓˃˔˚ = ˄˃˓ܫ ∙ 𝑖ߙ ∙ ௧ߙ = Ͳ,ͺ ∙ ͳ,Ͳͷ ∙ ͳ = Ͳ,ͻͳ ˍܣ,                                             ሺͶ.ͺሻ 

 
ɝɞɟ Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=500 ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 500/26.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 500/26 
ɫɨɫɬɚɜɥɹɟɬ: 

  Iˇˑ˒ = ͵ ∙ ͳͲͲ = ͵ͳͺͲ ʏ                                                                                                        Iˇˑ˒ > I˓˃˄ ˏ˃˘, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɚɹ ɦɚɪɤɚ ɩɪɨɜɨɞɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ – 500/26 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 500/26 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 

ɮɚɡɟ 
R0 Ɉɦ/ɤɦ ɏ0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

3 0,0197 0,304 0,0003645 
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4.4 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 

4.4.1 Ɋɚɫɱɟɬ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 
 

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺͲ − Ɋ ∙ T˒ ˎ − ɘ ∙ T˅ ,                                                                             ሺͶ.ͻሻ 
 t˓˃˄ = ͺͲ − Ͳ,ͷ ∙ ͵ʹ − Ͳ,Ͳͳͷ ∙ Ͳ = ͺͶ͵ ˚, 
 

ɝɞɟ ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ; 
         T˒ ˎ =32 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ɘ =0,015 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ: 
 ɒ = (Ͳ,ͳʹͶ + ʡ୫a୶ͳͲସ )ଶ ∙ ͺͲ,                                                                             ሺͶ.ͳͲሻ 

 ɒ = 𝜏 = ሺͲ,ͳʹͶ +  ܶ௫ͳͲସ ሻଶ ∙ ͺͲ = (Ͳ,ͳʹͶ +  ͶͲͲͲͳͲସ )ଶ ∙ ͺͲ = ʹͶͲͷ ˚ˆˑˇ, 
 

ɝɞɟ ʡ୫a୶ – ɱɚɫɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɝɨɞɭ. 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = n ∙ ∆P̆ ˘ ∙ t˓˃˄,                                                                                            ሺͶ.ͳͳሻ 

 
ɝɞɟ n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ∆P̆ ˘ – ɩɨɬɟɪɢ ɏɏ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; t˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

 ∆W˘˘ = ͳ · Ͳ,͵ͳͷ · ͺʹͺ =  ʹͶͻ ʛʑ˕ ∙ ˚. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ ɒ,                                                                                    ሺͶ.ͳʹሻ 

 
ɝɞɟ ∆ʟˍ – ɩɨɬɟɪɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; 
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n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; S˓˃˔˚ – ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɜɵɱɟɬɨɦ ɧɚ ɋɇ; S˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 𝜏 – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ; 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ ɒ = Ͳ,ͻͳ ∙ (͵ͶͻͶͲͲ)ଶ ∙ ʹͶͲͷ = ͳͶͷͲ ʛʑ˕ ∙ ˚. 

 
ɋɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʗ𝑖 = ʗ୧ଵଵ + ʗ˃+,                                                                                                 ሺͶ.ͳ͵ሻ 
 

ɝɞɟ ʗ୧ଵଵ – ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɋɌ; ʗ˃+ – ɢɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɬɟɪɹɦɢ ɜɨ ɜɫɟɣ ɫɯɟɦɟ. 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʗ୧ଵଵ  = ΔW˘˘ · ßଵ ∙ n +  ΔWː · ßଶ  ∙ n,                                                           ሺͶ.ͳͶሻ 
 

ɝɞɟ Ⱦ – ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ; ∆W˘˘ –ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; ∆Wː – ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; n – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
Ɋɚɫɫɱɢɬɚɟɦ ɜɟɥɢɱɢɧɭ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ  

ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
 ʗ୧ଵଵ = ʹͶͻ · Ͳ,ͲͲ ∙ ͳͷ +  ͳͶͷͲ · Ͳ,ͲͲͻ  ∙ ͳͷ = ͶͶ͵,ͳͳ ˕˞˔. ˓˖˄ˎˈˌ. 

 
4.4.2 Ɋɚɫɱɟɬ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺͲ − Ɋ ∙ T˒ ˎ − ɘ ∙ T˅ ,                                                                           ሺͶ.ͳͷሻ 
 t˓˃˄ = ͺͲ − Ͳ,ͷ ∙ ͵ʹ − Ͳ,Ͳͳͷ ∙ Ͳ = ͺͶ͵ ˚, 
 

ɝɞɟ ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ; 
         T˒ ˎ =32 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ɘ =0,015 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ: 
 ɒ = (Ͳ,ͳʹͶ + ʡ୫a୶ͳͲସ )ଶ ∙ ͺͲ,                                                                             ሺͶ.ͳሻ 

 ɒ = 𝜏 = ሺͲ,ͳʹͶ +  ܶ௫ͳͲସ ሻଶ ∙ ͺͲ = (Ͳ,ͳʹͶ +  ͶͲͲͲͳͲସ )ଶ ∙ ͺͲ = ʹͶͲͷ ˚ˆˑˇ, 
 

ɝɞɟ ʡ୫a୶ – ɱɚɫɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɝɨɞɭ. 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = n ∙ ∆P̆ ˘ ∙ t˓˃˄,                                                                                            ሺͶ.ͳሻ 

 
ɝɞɟ n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ∆P̆ ˘ – ɩɨɬɟɪɢ ɏɏ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; t˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

 ∆W˘˘ = ʹ · Ͳ,ʹ͵ · ͺʹͺ =  ʹͲͲͺ ʛʑ˕ ∙ ˚. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ ɒ,                                                                                    ሺͶ.ͳͺሻ 

 
ɝɞɟ ∆ʟˍ – ɩɨɬɟɪɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; S˓˃˔˚ – ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɜɵɱɟɬɨɦ ɧɚ ɋɇ; S˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 𝜏 – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ; 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ ɒ = ͳ,ʹʹ ∙ (͵Ͷͻͷ͵͵)ଶ ∙ ʹͶͲͷ = ʹͲ ʛʑ˕ ∙ ˚. 

 
ɋɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʗ𝑖 = ʗ୧ଵଵ + ʗ˃+,                                                                                                 ሺͶ.ͳͻሻ 
 

ɝɞɟ ʗ୧ଵଵ – ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɋɌ; ʗ˃+ – ɢɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɬɟɪɹɦɢ ɜɨ ɜɫɟɣ ɫɯɟɦɟ. 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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 ʗ୧ଵଵ  = ΔW˘˘ · ßଵ ∙ n +  ΔWː · ßଶ  ∙ n,                                                           ሺͶ.ʹͲሻ 
 

ɝɞɟ Ⱦ – ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ; ∆W˘˘ –ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; ∆Wː – ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; n – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
Ɋɚɫɫɱɢɬɚɟɦ ɜɟɥɢɱɢɧɭ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ  

ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
 ʗ୧ଵଵ = ʹͲͲͺ · Ͳ,ͲͲ ∙ ͳͷ +  ʹͲ · Ͳ,ͲͲͻ ∙ ͳͷ = ͳͷʹ,ͻ͵ͳ ˕˞˔. ˓˖˄ˎˈˌ. 

 
 

4.5 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = n ∙ ʙʡ + m ∙ ʙʡ˔.ː. + t ∙ ʙˍ˓˖ˠ,                                                                      ሺͶ.ʹͳሻ 
 

ɝɞɟ     ʙʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (250 ɦɥɧ. ɪɭɛ.);  ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (8 ɦɥɧ.ɪɭɛ.); ʙˍ˓˖ˠ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ 

 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
 
Ʉଵ = ͳͷ ∙ ʹͷͲ + ͳͶ ∙ ͺ + ʹͻ ∙ ͳ, = ͵ͻͳͳ ˏˎː. ˓˖˄.           

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ʉଶ = ͷ ∙ ͷͲͲ + ͷ ∙ ͺ + ͳͲ ∙ ͳ, = ʹͷͷ ˏˎː. ˓˖˄.  
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
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ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                                                                                                   ሺͶ.ʹʹሻ
                                                                 
ɝɞɟ     ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  

 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
Ɂଵ = Ͳ,ͳͷ ∙ ͵ͻͳͳͲͲͲͲͲͲ + ͶͶ͵,ͳͳ = ͵ͻͳͳͶͶ͵ͳ ˓˖˄.                  
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 
ɮɨɪɦɭɥɟ: 
 
Ɂଶ = Ͳ,ͳͷ ∙ ʹͷͷͲͲͲͲͲͲ + ͳͷʹ,ͻ͵ͳ = ͵ͺ͵Ͳʹͻ͵ͳ ˓˖˄. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = |ʖଵ − ʖଶ|ʖଵ ∙ ͳͲͲ%,                                                                                         ሺͶ.ʹ͵ሻ  
 ʟ = |͵ͻͳͳͶͶ͵ͳ − ͵ͺ͵Ͳʹͻ͵ͳ|͵ͻͳͳͶͶ͵ͳ ∙ ͳͲͲ% = ͵ͷ %. 
 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɧɚ 35% ɢ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɚɪɢɚɧɬ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɜɵɝɨɞɧɵɦ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ. 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ [13] – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 
 

4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ  

 
4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɈɊɍ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɨɦ RastrWin, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɞɥɹ ɡɚɧɟɫɟɧɢɹ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ. 
Ɋɚɫɫɱɢɬɚɟɦ ɢɧɞɭɤɬɢɜɧɵɟ ɢ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ 
(ʔˆ, ʔ˔, ݇˕) ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
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ˆݔ = ′′ௗݔ ∙  ܷːˑˏଶ
 ܵːˑˏ = Ͳ,ʹ ∙ ͳͷ,ͷଶ͵ͷ͵  = Ͳ,ͳͶͺ ʝˏ.                                                  ሺͶ.ʹͶሻ 

ݎ̂  = x∗ʒT˃ ,ʒ ∙ ɘ = Ͳ,ͳͶͺͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳͳ ʝˏ                                                          ሺͶ.ʹͷሻ 

 ʔˆ = ʔ∗ˆ ∙ ˄ܷ.ˆ = ͳ,ͳ͵ ∙ ͳͷ,ͷ = ͳ,ͻͺ ˍʑ.                                                   ሺͶ.ʹሻ 
 
ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: 
˕ݔ  = ܷʙ% ∙ ːܷˑˏଶͳͲͲ ∙ ܵːˑˏ = ͳ͵,ͷ ∙ ሺͷʹͷ/√͵ሻଶͳͲͲ ∙ ͷ͵͵ = ʹ͵,ʹ ʝˏ.                                   ሺͶ.ʹሻ 

ݎ̞  = Δ ܲ ∙ ːܷˑˏଶܵːˑˏଶ = ͳ,ʹ ∙ ͷʹͷଶͷʹʹଶ = ͳ,ͳͶ ʝˏ.                                                      ሺͶ.ʹͺሻ 

 ݇˕ = ܷʜʜʑܷʜ = ͳͷ,ͷͷʹͷ/√͵ = Ͳ,Ͳͷʹ.                                                                           ሺͶ.ʹͻሻ 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 500 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ˎݔ  = ˇ˖,ݔ ∙ ݈ = Ͳ,͵ͲͶ ∙ ʹͷͲ = ,Ͳ ʝˏˍˏ .                                                         ሺͶ.͵Ͳሻ 

ݎˎ  = ˇ˖,ݎ ∙ ݈ = Ͳ,Ͳʹ ∙ ʹͷͲ = ͷ,Ͳ ʝˏˍˏ .                                                                ሺͶ.͵ͳሻ 

 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: 
˔ݔ  = ːܷˑˏଶܵˍˊ = ͷͲͲଶͷͲͲ = ͷͲͲ ʝˏ.                                                                          ሺͶ.͵ʹሻ 

ݎ̝  = xʠT˃ ,ʠ ∙ ɘ = ͷͲͲͲ,Ͳ͵ͷ ∙ ͵ͳͶ = Ͷͷ,Ͷͻ ʝˏ.                                                       ሺͶ.͵͵ሻ 

 ʔ˔ = ʔ∗˔ ∙ ˄ܷ.˔ = ͳ,Ͳ ∙ ͷʹͷ = ͷʹͷ ˍʑ.                                                              ሺͶ.͵Ͷሻ 
 
Ⱦɚɥɟɟ, ɜɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ. 
 
4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin 
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Ɂɚɩɨɥɧɹɟɦ ɝɪɚɮɵ ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ, ɚ ɢɦɟɧɧɨ: ɍɡɥɵ, ȼɟɬɜɢ, Ƚɟɧɟɪɚɬɨɪ/ɇɟɫɢɦ. ɇɚ ɪɢɫɭɧɤɚɯ 4.2, 4.3 
ɢ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɢ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrWin ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
4.6.3 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin 
 
Ɂɚɩɨɥɧɢɜ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ RastrWin, ɜ ɝɪɚɮɟ ɋɨɫɬɚɜ/ɇɟɫɢɦ ɦɨɠɧɨ ɭɡɧɚɬɶ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɱɚɫɬɤɚɯ ɫɯɟɦɵ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.6 

 
Ɍɚɛɥɢɰɚ 4.6 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 Iɩ. iɭ 
1ɮ 21 64,29 100,01 
3ɮ 21 42,91 66,75 
3ɮ 1 79,25 123,28 

 
ɗɬɢ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɛɭɞɭɬ ɧɭɠɧɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɭɞɚɪɧɵɯ ɬɨɤɨɜ. 

 
4.6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
 

 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                                                                                        ሺͶ.͵ͷሻ          
 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ͳʹ,ͻͶ = ͳ͵, ˍʏ;  
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Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏሺ−ͷ%ሻ = ͷ͵͵√͵ ∙ Ͷͻͺ,ͷ = Ͳ,ͳ ˍʏ,             ሺͶ.͵ሻ  
 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
 I˓˃˄.௫ = S∑ሺnˎሻ ∙ √͵ ∙ Uːˑˏ = ͷʹͶͳ ∙ √͵ ∙ ͷͲͲ = Ͳ,ͺ ˍʏ,                                 ሺͶ.͵ሻ 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͷʹͶͳ ∙ √͵ ∙ ͷͲͲ = ͳ,Ͳͳ ˍʏ.                          ሺͶ.͵ͺሻ 

 
4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 

 
4.7.1 Ɍɪɟɛɨɜɚɧɢɹ ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɚɩɩɚɪɚɬɚɦ 

 
ȼ Ɋɍ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ 
ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 
ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 
ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ: 

1) ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2) ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3) ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ 
ɦɚɫɫɨɣ ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ 
ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ; 

4) ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ.  

ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɷɬɢɯ ɩɨɬɟɪɶ ɹɜɥɹɸɬɫɹ: ɩɨɬɟɪɢ ɜ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, 
ɨɛɦɨɬɤɚɯ, ɤɨɧɬɚɤɬɚɯ; ɩɨɬɟɪɢ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ, 
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ɨɫɨɛɟɧɧɨ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ; ɩɨɬɟɪɢ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ɩɨɬɟɪɢ 
ɜ ɞɢɷɥɟɤɬɪɢɤɚɯ. 

 
4.7.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 

4.7.2.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–15 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɉɁ–20/12500 ɍ3. [14]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20-90/15000 ɍ3 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɉɁ-20/15000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͷ,ͷ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲ ɤȼ Iʒ.˓˃˄ = ͳ͵ͲͲ ʏ Iːˑˏ = ͳͷͲͲͲ Ⱥ Iːˑˏ = ͳͷͲͲͲ Ⱥ I୬ = ͻ,ʹͷ ɤȺ Iˑ˕ˍˎ.ːˑˏ = ͻͲ ɤȺ Iˠˎ.˔˕ = ͶͳͲ ɤȺ i୷ = ͳʹ͵,ʹͺ ɤȺ I˒˓.˔ˍ˅ = ͳ͵Ͳ ɤȺ I˕.˔˕ = ͳͲ ɤȺ 

 Iːˑˏ.ˑ˕ˍˎ = ͷͲ ɤȺ tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬ଶ ∙ (tˑ˕ˍ+ t˓ˊ) = = ͻ,ʹͷ ଶ ∙ ሺͲ,Ͳ+͵ Ͳ,Ͳͳሻ= = ʹͷͳ,ʹʹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = Iଶ ∙ t = ͷͲଶ ∙ ͵= ͷͲͲ кȺ ∙ ɫ 
ʑˍ.ːˑˏ = Iଶ ∙ t = ͳͲଶ ∙ ͵= ͺͲͲ кȺ ∙ ܿ 

 

 
ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20-90/15000 ɍ3 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɉɁ-

20/15000 ɍ3 : 
 
1) Iˑ˕ˍ > I˒ሺଷሻ, 
2) i˒˓.˔ˍ˅ > i˖ሺଷሻ, 
ˏːˑ.ˍܤ (3 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɩɨɞɯɨɞɹɬ. 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 15,75 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 20 / 450 ɍɏɅ1. 
 
4.7.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɧɚɩɪɹɠɟɧɢɹ 
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ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–20–I. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ».[16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɬɨɤɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͷ,ͷ ˍʑ Uːˑˏ = ʹͲ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͳ͵ͲͲ ʏ Iːˑˏ = ͳͺͲͲͲ ʏ 
 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-06-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ» [16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

Ⱦɚɧɧɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɜɵɩɭɫɤɚɟɬ ɌɌ ɢ Ɍɇ ɧɚ ɜɫɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ ɞɨ 6 
ɤȺ, ɢ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɷɬɨ ɨɩɬɢɱɟɫɤɢɣ ɷɥɟɤɬɪɨɧɧɵɣ ɌɌ, ɬ.ɟ. ɫɨɜɪɟɦɟɧɧɵɣ, ɞɟɥɚɟɬ 
ɟɝɨ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɭɞɨɛɧɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɌɌ. 
 
Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳͷ,ͷ ɤȼ Uɧɨɦ = ʹͲ ɤȼ 
 

4.7.2.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ 
 
Ⱥɧɚɥɢɡɚɬɨɪ – ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ 

ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɹɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3.  [17] ɢ 
ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». [18]. ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

Ɍɚɛɥɢɰɚ 4.10 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ 

ɫɟɬɢ 
ȺɉɄɗ-1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 16 ȼ·Ⱥ 
 
4.7.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɈɊɍ 500 ɤȼ 
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ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɞɚɧɧɵɣ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɢɡɜɟɞɟɦ 
ɜɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɌɌ ɢ Ɍɇ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ. 

 
4.7.3.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɛɢɪɚɟɬɫɹ ɹɱɟɣɤɚ ɄɊɍɗ Ɍ155[19]. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
 
Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɄɊɍɗ Ɍ155 Uɫɟɬɢ ɧɨɦ = ͷͲͲ ɤȼ Uːˑˏ = ͷͲͲ ɤȼ Iɪɚɛ ୫a୶ = ͳ Ⱥ Iːˑˏ = ͵ͲͲ Ⱥ I୬ = Ͷ,ʹͻ ɤȺ Iˑ˕ˍˎ.ːˑˏ = ͳͲͶ ɤȺ i୷ = ͳͲͲ,Ͳͳ ˍʏ I˒˓.˔ˍ˅ = ͳͶ ɤȺ 
 Iːˑˏ.ˑ˕ˍˎ = ͵ ɤȺ ʑˍ.˓˃˔˚ = I୬ଶ ∙ (tˑ˕ˍ + t˓ˊ)= Ͷ,ʹͷଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͳͷ,͵͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = Iଶ ∙ t = ͳͲͶଶ ∙ ͵ = ͵ʹͶͶͺ кȺ ∙ ɫ 

 
ɉɪɨɜɟɪɤɚ ɹɱɟɣɤɢ: 
 
1) Iˑ˕ˍ > I˒ሺଵሻ, 
2) i˒˓.˔ˍ˅ > i˖ሺଵሻ, 
ˏːˑ.ˍܤ (3 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɚɹ ɹɱɟɣɤɚ ɄɊɍɗ ɩɨɞɯɨɞɢɬ. 
 
4.7.3.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɧɚɩɪɹɠɟɧɢɹ 
 

ɄɊɍɗ-500 ɤȼ ɭɤɨɦɩɥɟɤɬɨɜɚɧɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-500-ɍɏɅ1. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». [16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɬɨɤɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ͷͲͲ ɤȼ Uɧɨɦ = ͷͲͲ ɤȼ Iɪɚɛ ୫a୶ < Iɧɨɦ Iɪɚɛ ୫a୶ = ͵Ͳ Ⱥ Iɧɨɦ = ͲͲ Ⱥ 
 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-500. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ɁɗɌɈ». [16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.13. 
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Ɍɚɛɥɢɰɚ 4.13 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ͷͲͲ ɤȼ Uɧɨɦ = ͷͲͲ ɤȼ 
 

4.7.3.3 ȼɵɛɨɪ ɚɧɚɥɢɡɚɬɨɪɨɜ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 500 ɤȼ 
 
ȼɵɛɢɪɚɟɦ ɚɧɚɥɢɡɚɬɨɪ ɬɢɩɚ ȺɉɄɗ-1 ɮɢɪɦɵ ɈɈɈ «ɘɉɁ 

ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ» [17]. ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 

(ʑ ∙ ʏሻ 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 8 

 
4.8 Ʉɨɦɩɨɧɨɜɤɚ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ [20]. 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [20]: «… ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 

ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». ȼ ɫɯɟɦɟ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɢɦɟɟɬɫɹ 3 ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ: 

1) ɫɬɚɧɰɢɢ ɩɢɬɚɸɬɫɹ ɨɬ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
2) ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ; 
3) ɢɦɟɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ. 
Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɚɝɪɟɝɚɬɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 
 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [29] ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ-1236/165-40: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɈɊɇɐ-533000/500/15,75: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
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 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ; 

 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  

 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ. 
 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 500 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 

5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
ˏːˑܫ  = ܵːˑˏ√͵ ∙ ːܷˑˏ = ͷ͵͵ ∙ ͳͲଷͳͷ,ͷ ∙ √͵ = ͳͻͷ͵ͺ ʏ,                                                      ሺͷ.ͳሻ 

 
ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ːܷˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
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ːˑˏሺଶሻܫ = ˏːˑܫ ∙ ːː ˕˕ܭ˘˔ܭ = ͳʹͻͶͲ ∙ ͳͳͷͲͲͲ/ͷ = Ͷ,͵ͳ͵ ʏ,                                                           ሺͷ.ʹሻ 

 
ɝɞɟ ܭ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; ܭ˕˕ ːː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ 
 ܵːˑˏ,ʑʒଵ = ːˑˏ.˓ˑ˕ሺଵሻͳ,ʹʹͷͷܫ ⋅ ːܷˑˏ.˓ˑ˕ = ͳʹͲͳ,ʹʹͷͷ ⋅ ʹͺͲ = ͵Ͳ ˍʑʏ.                            ሺͷ.͵ሻ  

 

ɝɞɟ  ܫːˑˏ.˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ːܷˑˏ.˓ˑ˕– ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɨɬɨɪɚ. 
 

ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɋɌɋ-300-1250-2,5 ɦɨɳɧɨɫɬɶɸ 375 ɤȼȺ 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ: 
ː ˕ˈ_˓ሺଶሻ˅ܫ  = ܵːˑˏ.˓ˑ˕ːܷˑˏ˓ˑ˕ = ͵ͷʹͺͲ = ͳ,͵Ͷ ˍʏ,                                                                   ሺͷ.Ͷሻ 

 
ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ʑʜ ʡʔሺଵሻܫ  = =  ˕˕ܭː ˕ˈ_˓ሺଶሻ˅ܫ ͳ,͵ͶͳͷͲͲ/ͷ = Ͷ,Ͷ ʏ,                                                                  ሺͷ.ͷሻ 

 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͳʹͻͶͲ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͳͷͲͲͲ/ͷ ʏ. 
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1) ɧɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ �݂� ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜʝʛ,                                                             ሺͷ.ሻܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  �݂� = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫː – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.ܫ   ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ ,                                                      ሺͷ.ሻܫ
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
ʠʟ.ʝܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ Ͷ,͵ͳ͵ = Ͳ,Ͷ ʏ, 
 
2) ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ �݂� ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                                                                            ሺͷ.ͺሻܫ
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͵ͳͳͳ = ͵ͳͳͳ ʏ, 

 
ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  �݂� = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ: 

ʛʏʙʠܫ  = ′′ௗݔ′̂′ܧ ∙ ʜܫ = ͳ,ͳ͵Ͳ,ʹͶ ∙ ͳʹͻͶͲ = ͵ͳͳͳ ʏ, 
 

ɝɞɟ ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; ݔௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,24. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
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ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ �݂� ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͵ͳͳͳ = ͵ͳͳ ʏ,              ሺͷ.ͻሻ 
 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ͵ͳͳ ∙ ʹ͵ͳͳͳ = Ͳ,ͳͻͻ,                                                            ሺͷ.ͳͲሻ 

ʡܭ  > Ͳ,ʹ,  
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
 
3) ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟ.ʙʡܫ = Ͳ,ͳͷͲ,͵ ∙ ːܫ = Ͳ,ͷ ∙  ː,                                                                      ሺͷ.ͳͳሻܫ

 
4) ɬɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ, ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ   ʠʟ.ʙʡܫ = Ͳ,ͳͷͲ,͵ ∙ ːܫ = Ͳ,ͷ ∙  ː.                                                                          ሺͷ.ͳʹሻܫ

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5∙  ː (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟܫ

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɄɁ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, 
ɜ ɡɚɳɢɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ Iɨɬɫ 
ɩɪɢɧɢɦɚɟɦɵɦ: 

˔˕ˑܫ  =  ∙  ː                                                                                                              ሺͷ.ͳ͵ሻܫ
 
5.3.2 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 

ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɍ 
ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ: 

˓˔ܫ  = Ͳ,ʹ ∙ ˆ.ˏːˑܫ = Ͳ,ʹ ∙ ͳʹͻͶͲ = ʹͷͺͺ ʏ.                                                      ሺͷ.ͳͶሻ 
 

5.3.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 
(UO)) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
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1) ɩɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɝɞɟ ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ,                                                                                   ሺͷ.ͳͷሻ 
Σܥ  = Ͳ,ͲͲ͵ + ͳ,ͳ + Ͳ,ͲͲͺ + Ͳ,Ͷͷ = ͳ,ͷ ˏˍʣ˗˃ˊ˖. 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ: 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ ∙ ʠʡሺߤሻʠʡሺߤሻ + ʠΣ ,                                                                         ሺͷ.ͳሻ 
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 ܷʝ Эʚ.ʠʡ = Ͳ,ͷ ∙ ͳͲͳͲͶͲ ∙ Ͳ,ͲͲ͵Ͳ,ͲͲ͵ + ͳ,ͷ = ͵ʹͺ,͵Ͷ ʑ, 
 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ʠʡሺߤሻ = Ͳ,ͲͲ͵ ˏˍʣ˗˃ˊ˖, ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 

ܷ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͷʹͷ√͵ = ͳͲͳ,ͲͶ ˍʑ.                                               ሺͷ.ͳሻ 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
𝐶ܫ  = ͳ,͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͵ ∙ ͳͷ,ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ = ͳ͵,ͷ ʏ.                  ሺͷ.ͳͺሻ 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

ʠܷʟ  ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ Эʚ.ʠʡ,                                                                                      ሺͷ.ͳͻሻ 

 
ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 

ʠܷʟ  ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͵ʹͺ,͵Ͷͳͷ,ͷ√͵ ∙ Ͳ,ͳ͵ = ʹ,ʹ͵, 
 ʠܷʟ  ͳ,ͻ. 

 ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
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2) ɜɬɨɪɨɣ ɨɪɝɚɧ ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 

 ʤ = ͳʙʡ + ʹ = ͳͳ,ͳ + ʹ = Ͳ,͵ʹ͵,                                                                         ሺͷ.ʹͲሻ 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ. 

ɉɪɢ ܭʡ = ͳ,ͳ ɨɪɝɚɧ ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
 

5.3.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɭɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 

�ܷ�ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                        ሺͷ.ʹͳሻ 

 
2) ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 

�ܷ�ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                        ሺͷ.ʹʹሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.3.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  
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Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ʜܫଶܫ ,                                                                                                                    ሺͷ.ʹ͵ሻ 

 
ɝɞɟ ܫଶ – ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ;  ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ଶଶ∗ܫܣ ,                                                                                                               ሺͷ.ʹͶሻ 

 
ɝɞɟ ܣ = ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
 
1) ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɫɢɝɧɚɥ); 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ; ܫଶʠʗʒʜ = Ͳ,Ͳ ∙  .ʜܫ
2) ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ = ͷͲͲ ˔; 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͳͷͲͲ = Ͳ,ͳͺ,                                                                                   ሺͷ.ʹͷሻ 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,                                                                              ሺͷ.ʹሻ 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
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ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = ͳͲͶͳ ʏ.                                                                              ሺͷ.ʹሻ 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ͳͲ,ͳͷଶ ≈ ͳͳ,ͳ ˔. 
 
3) ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  ʠʟ.                                                                                           ሺͷ.ʹͺሻݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1: 
 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 16 54,9 79,0 123,5 219,5 500,0 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 16 ɫ, t ɦɚɤɫ. = 500 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100 ɫ); 

4) ɨɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ; 
3. ɢɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: 
ȼɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ ɩɪɟɞɟɥɶɧɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ; 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
∗.ଶʠ.ʖܫ   ʦܭʛʗʜଶܫ = ͳͳ,ʹ ∙ ሺݔௗ∗′′ + ∗ʒݔ + ʹ ∙ ∗ʡݔ + ሻˎ∗ݔʹ = = ଵଵ,ଶ∙ሺଶଶଶ,ଶଶ+ଵସ,ସସ+ଶ∙,ଵଷହ+ଶ∙.ଵସሻ = Ͳ,ͲͲʹͲ ˑ. ˈ. ,                             ሺͳ.ʹͻሻ  

 

ɝɞɟ ݔ∗ˎ = ௌ˄.˄.మ ∙ ˎݔ = ହଷଷ ହଶହమ ∙ ,Ͳ = Ͳ,ͳͶ                                                                   ሺͳ.͵Ͳሻ 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ܷʑʜܷʜʜ = Ͳ,ͲͲʹͲ ∙ ʹ ∙ ͷʹͷͳͷ,ͷ = Ͳ,ͳ͵ʹ ˑ. ˈ.                            ሺͳ.͵ͳሻ  
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܫଶˊ = Ͳ,ʹ ∙  ːܫ
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.3.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ  
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

 
1) ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ 9 ɫ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ ∙  ʜ,                                                             ሺͷ.͵ʹሻܫ

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

2) ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ,                                                                               ሺͷ.͵͵ሻܫ

 
3) ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
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Ɍɚɛɥɢɰɚ 5.2 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) ɨɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,Ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,Ͷʹͻ ∙  ʜʝʛ                                                                      ሺͷ.͵Ͷሻܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ሺ ʒܷ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 

ʠܷʟ = Ͳ,ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,ͺ ∙ ͳͷͷͲͳ,Ͳ͵ ∙ ͳͷ,ͷ =  ʑ.                                                    ሺͷ.͵ͷሻ 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.3.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁 <ሻ, ሺ𝒁 <ሻ 
 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ ȿɧɢɫɟɣɫɤɚɹ Ƚɗɋ 
– ɉɋ Ʉɚɦɚɥɚ: 

 ܼଵ  Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͻ,ͺͳ + Ͳ,ͺ͵ ∙ ,ͳͷͻ = ,ͳͷͻ ʝˏ,     ሺͷ.͵ሻ 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ, ܭʡ = ͵; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
500 ɤȼ: 

 ܼʡ = ˍܷ ∙ ːܷˑˏଶܵːˑˏ = Ͳ,ͳ͵ͷ ∙ ͷʹͷͷ͵͵ ଶ = ͻ,ͺͳ ʝˏ, 
 ܼଵʚ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ.  Ͳ,ͺ ∙ Ͳ,ͳ͵ͷ ∙ ͷ͵͵ͷ͵͵ + Ͳ,ͺ͵ ∙ ͵ͷ͵ͷʹͷଶ ∙ ,ͳͶ = Ͳ,Ͳͻͷ,                          ሺͷ.͵ሻ 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻͷ ∙ Ͳ,Ͳ͵ = Ͳ,Ͳ ʝˏ,                                                ሺͷ.͵ͺሻ 
 

ɝɞɟ ܼ˄ = మ˄ௌʜʒ = ଵହ,ହమଷହଷ = Ͳ,Ͳ͵. 
 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
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 ܼଵ𝐶ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,Ͳ ∙ ͳͷͲͲͲͷͳͷͷͲͳͲͲ = ͳ,ʹ ʝˏ,                                                 ሺͷ.͵ͻሻ 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ𝐶ଷ = ͳ,͵ ʝˏ. 
2) ɮɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ̝ ; 

3) ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͷ,ͷ ∙ ͳͲଷ√͵ ∙ ͳʹͻͶͲ = Ͳ,Ͳ͵ ʝˏ,                                             ሺͷ.ͶͲሻ 

 
ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 

ʣܫ = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = Ͷ,ͺ − Ͳ,ͻͷͳ,Ͳ = ʹ,ͻͶ ʏ,                                         ሺͷ.Ͷͳሻ 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ

 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ.,                                                 ሺͷ.Ͷʹሻ 

𝜑 ʜʏʒʟ.ʣݏܿ  = 𝜑ʜͲ,ͻͷݏܿ ∙ ʣܫ = Ͳ,ͻͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵ʹʹ.                                               ሺͷ.Ͷ͵ሻ 



94 
 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ𝐶 ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. ,                                                               ሺͷ.ͶͶሻ 

 ܼ𝐶 ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͳͷ,ͷଶ͵ͷ͵ = Ͳ,ʹͶ ʝˏ.                                          ሺͷ.Ͷͷሻ 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ𝐶 ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ʹͶ ∙ ͳͲͲͲͲ/ͷͳͷͷͲ/ͳͲͲ = ͵,ͳʹ ʝˏ.                                      ሺͷ.Ͷሻ 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͵,ͳʹ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ   ܼ𝐶ʛଵ = Ͳ,ͳͻͷ ʝˏ, ܼ𝐶ʛଶ = Ͳ,Ͷͺ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.3.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.𝑃 ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ ∙ .ʜʝʛ.ʟܫ ,                                 ሺͷ.Ͷሻ 

 
2) ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.𝑃 ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ.                                                               ሺͷ.Ͷͺሻܫ

 
3) ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɩɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɡɚɧɟɫɟɧɚ ɜ ɬɚɛɥɢɰɭ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
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ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
4) ɨɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.𝑃 ʞʢʠʙܫ  = ʹ,ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.                                                             ሺͷ.Ͷͻሻܫ

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ»  

ɗɄɊȺ 300 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɹɯ (ɩɪɢɥɨɠɟɧɢɟ ȼ, ɬɚɛɥɢɰɚ ȼ.1-ȼ.2). 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ˖ܰ˔˕, ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ 
ɜ ɇȻ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ №986 ɨɬ 02.11.2013 
№986 ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɨ ɋɉ [31]: 

1) ɜɵɫɨɬɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɞɚɧɧɵɦ 70 ɦ ɢ ɬɢɩ 
ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ( ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɝɪɚɧɢɬ)– II  ɤɥɚɫɫ; 

2) ɦɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 4405 Ɇȼɬ – I ɤɥɚɫɫ; 
3) ɱɢɫɥɨ ɧɚɫɟɥɟɧɢɹ (19000 ɱɟɥɨɜɟɤ ) – II  ɤɥɚɫɫ. 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɉɚɜɥɨɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ I ɤɥɚɫɫɭ 

ɫɨɨɪɭɠɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,1%. 
 

6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

6.1.2.1 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௧ + ܽ,                                                                    ሺ.ͳሻ 
 

ɝɞɟ ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: 
ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 

Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ͳ ɦ/ɫ ɩɪɢɧɢɦɚɸ ܭ௪ = ͳ,ͺ͵ ∙ ͳͲ−. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͲͲͲ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
1. ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
2.  Lvమ = ଽ,଼ଵ∙ଵమ = ʹͲͶ,              

                             
   gtv = ͻ,ͺͳ ∙  ∙ ͵ͲͲͳ = ͳʹͶͶ 

 
 

ɝɞɟ: t = 6 ɱ - ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ.  
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3.  ɉɨ ɝɪɚɮɢɤɭ ([6]  ɪɢɫ.1) ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ Lvమ ɢ ୲v  

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ୦̅vమ ɢ ̅v . 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ gLvଶ 

gh̅vଶ 
gT̅v  

204 0,025 1,9 gtv  
gh̅vଶ 

gT̅v  

12464 0,082 4,05 
 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୦̅vమ ɢ ̅v  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 
 h̅ = Ͳ,Ͳʹͷ ∙ vଶg = Ͳ,Ͳʹͷ ∙ ͳଶͻ,ͺͳ = Ͳ,Ͷ ˏ,                                                             ሺ.ʹሻ 

 T̅ = ͳ,ͻ ∙ vg = ͳ,ͻ ∙ ͳͻ,ͺͳ = ͵,ʹͻ c.                                                                            ሺ.͵ሻ 

 
4. ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 

 

ୢ̅̅ ̅ = gT̅ଶʹπ = ͻ,ͺͳ ∙ ͵,ʹͻଶʹ ∙ ͵,ͳͶ = ͳ,ͻ͵ ˏ.                                                                  ሺ.Ͷሻ 

 

5. ɍɫɥɨɜɢɟ d = ͵ͷ ˏ > Ͳ,ͷ ∙ ୢ̅̅ ̅ = ͺ,Ͷ ˏ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɦ ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. 

6. Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = Ͳ,Ͷ ∙ ʹ,ͳ = ͳ,ͷͷ ˏ,                                                                        ሺ.ͷሻ 
 

ɝɞɟ: ki = 2,11 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ([6] ɪɢɫ. 2). 
ʒʐʞߘ  = ͳ͵ + ͳ,ͷͷ + Ͳ,ͺ = ͳ͵ͺ,ͷͷ ˏ,                                                             

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ, ∙ ˕˔ܪ = ͳ͵ͳ + ͳ, ∙ ͷ = ͳ͵ͻ ˏ,                                           ሺ.ሻ 
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˕˔ܪ ˈˇˆ  = ͷ ˏ. 
 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɨɣ 

139 ɦɟɬɪɚ. 
 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ,ɪQ

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ГЭСQ : 

 ܳ˓ = ܳ௫,ଵ% − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ − ܳ˒˓,                                                                  ሺ.ሻ 

 ܳ˓ = ͵ͳͳͲ͵ − Ͷ ∙ ሺͳͷ − ͵ሻ − ͵,ͲͶ ∙ ͳͲଽ ∙ ͵Ͳ ∙ ʹͶ ∙ Ͳ ∙ Ͳ − ͵ͲʹͶ = ͳͲ ˏଷ̝. 
 
ɝɞɟ ܳ௫,ଵ%  − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ 
I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (6 ɦɟɫɹɰɚ, 

ɩɪɢɧɹɬɨ ɢɡ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ); ܳ˒˓ − ɪɚɫɯɨɞ ɩɪɢɬɨɤɚ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ;  ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-3) ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɨɬ 13 ɞɨ 
18 ɜɤɥɸɱɢɬɟɥɶɧɨ  

ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ 
ɪɚɜɧɵɣ ܳ˓ = ͳͲ ˏଷ/˔. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܳɪݍɜ

= ͳͲʹʹ,ͺ = Ͷ,ͷͺ ɦ,                                                                              ሺ.ͺሻ 

 
ɝɞɟ ݍɜ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ɜݍ  = ͳ,ʹͷ ∙ ɪݍ = ͳ,ʹͷ ∙ ͳͺ,ʹͶ = ʹʹ,ͺ ɦଶ ɫ⁄ ,                                                     ሺ.ͻሻ 
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ɝɞɟ ݍɪ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
ɪݍ  = [𝑣ℎ] ∙ ℎНȻ =  ∙ ͵,ͲͶ = ͳͺ,ʹͶ ɦଶ ɫ⁄ ,                                                      ሺ.ͳͲሻ 

 
ɝɞɟ ℎНȻ = ∇ɍɇȻ − ∇ɞɧɚ = ͻ,ͲͶ −  = ͵,ͲͶ ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Zнɛ = f(Q) ɩɪɢ ܳɪɚɫч.௫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1%; [𝑣ℎ] =  ɦ ɫ⁄ −ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 24 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ݊ = ʑܾ = Ͷ,ͷͺʹͶ = ͵͵                                                                                          ሺ.ͳͳሻ 

 
           Ɉɤɪɭɝɥɢɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɢ, ɫɨɝɥɚɫɧɨ [7], ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɡɚɬɜɨɪɨɜ 
ɛɨɥɟɟ ɲɟɫɬɢ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ 
ɡɚɬɜɨɪɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ 
ɧɚ ɟɞɢɧɢɰɭ: 
 ݊ = ݊′ + ͳ = ͵͵ + ͳ = ͵Ͷ                                                                                 ሺ.ͳʹሻ 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɪɚɜɧɚ: 
 ʑ′ = ܾ ∙ ݊′ = ʹͶ ∙ ͵͵ = ͻʹ ˏ;                                                                         ሺ.ͳ͵ሻ 
 ʑ = ܾ ∙ ݊ = ʹͶ ∙ ͵Ͷ = ͺͳ ˏ; 
 

           Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 4 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 

ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

          ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑ′ʐ = ʑ′ + ሺ݊′ − ͳሻ ∙ ʐߜ = ͻʹ + ሺ͵͵ − ͳሻ ∙ Ͷ = ͻʹͲ ˏ;                          ሺ.ͳͶሻ 
 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͺͳ + ሺ͵Ͷ − ͳሻ ∙ Ͷ = ͻͶͺ ˏ.                               ሺ.ͳͷሻ 

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
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ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

ଵܪ  = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ( ͳͲͲ,Ͷͻ ∙ ͻʹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = Ͷ,͵ ˏ,                 ሺ.ͳሻ 

 
ɝɞɟ ݉ = 0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ.  

ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
ଶܪ  = ቆ ܳ˓݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ ,                                                                        ሺ.ͳሻ 

ଶܪ  =   ( ͳͲͲ,Ͷͻ ∙ Ͳ,ͻͺʹ ∙ ͻʹ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = Ͷ,ͺ ˏ, 
 

ɝɞɟ 𝜎(ɜ Ʉɉ 𝜎 = ͳ) – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ ∙ ଵܪ ∙ 𝜉ܾ ,                                                                                             ሺ.ͳͺሻ 

ߝ  = ͳ − Ͳ,ʹ + Ͷ,͵ ∙ Ͳ,ͶͷʹͶ = Ͳ,ͻͺʹ, 
 

ɝɞɟ 𝜉 = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ܸ: 

ܪ  = ଶܪ − ߙ ∙ ଶʹ݃ = ,ʹ͵ − ͳ,ͳ ∙ Ͳ,ʹͶଶʹ ∙ ͻ,ͺͳ = Ͷ, ˏ,                                    ሺ.ͳͻሻ 
 

ɝɞɟ  − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

 = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻ ∙  ʐሻ,                                                      ሺ.ʹͲሻߜ
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 = ͳͲሺͳ͵ − ሻ ∙ ሺͻʹ + ሺ͵͵ − ͳሻ ∙ Ͷሻ = Ͳ,ʹͶ, 
 

ɝɞɟ Ƚ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ; 
ɉɪɢɦɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = ͷ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳ͵ − ͷ = ͳ͵ͳ,ͲͲ ˏ,                                                 ሺ.ʹͳሻ  
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: 

 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ − ܳ˒˓,                                                            ሺ.ʹʹሻ 

 ܳ˓ = ͵͵ͺͲ − Ͷ ∙ ሺͳͷ − ͵ሻ − ͵,ͲͶ ∙ ͳͲଽ ∙ ͵Ͳ ∙ ʹͶ ∙ Ͳ ∙ Ͳ − ͵ͲʹͶ = ʹͲͶʹ ˏଷ̝. 
 
ɝɞɟ ܳ௫˒ˑ˅  − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (6 ɦɟɫɹɰɚ, 

ɩɪɢɧɹɬɨ ɢɡ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ); ܳ˒˓ − ɪɚɫɯɨɞ ɩɪɢɬɨɤɚ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ;  ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-3) ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɨɬ 13 ɞɨ 
18 ɜɤɥɸɱɢɬɟɥɶɧɨ  

ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ 
ɪɚɜɧɵɣ ܳ˓ = ʹͲͶʹ ˏଷ/˔. 

 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

˅ଵ˒ˑܪ  = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ( ʹͲͶʹͲ,Ͷͻ ∙ ͺͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͷ,ʹͳ ˏ,           ሺ.ʹ͵ሻ 
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ɝɞɟ ݉ = 0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ.  
ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
˅ଶ˒ˑܪ  = ቆ ܳ˓݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ ,                                                                   ሺ.ʹͶሻ 

˅ଶ˒ˑܪ  =   ( ʹͲͶʹͲ,Ͷͻ͵ ∙ Ͳ,ͻͺ ∙ ͺͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͷ,ʹ ˏ, 
 

ɝɞɟ 𝜎(ɜ Ʉɉ 𝜎 = ͳ) – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 
ɝɞɟ ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ˕˔ܪ.˅ଵ˒ˑܪ − Ͳ,Ͳͷ ˕˔ܪ.˅ଵ˒ˑܪ) )ଶ],                               ሺ.ʹͷሻ 

 ݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ͷ,ʹͳͷ − Ͳ,Ͳͷ ∙ (ͷ,ʹͳͷ )ଶ] = Ͳ,Ͷͻ͵               ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ ∙ ଵܪ ∙ 𝜉ܾ ,                                                                                             ሺ.ʹሻ 

ߝ  = ͳ − Ͳ,ʹ + ͷ,ʹͳ ∙ Ͳ,ͶͷʹͶ = Ͳ,ͻͺ, 
 

ɝɞɟ 𝜉 = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ܸ: 

ܪ  = ଶܪ − ߙ ∙ ଶʹ݃ = ,ʹ͵ − ͳ,ͳ ∙ Ͳ,͵ͳ͵ଶʹ ∙ ͻ,ͺͳ = ͷ,ʹͷ ˏ,                                    ሺ.ʹሻ 
 

ɝɞɟ  − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
 



104 
 

 

  = ܳ˓˒ˑ˅ሺ∇ʣʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻ ∙ ʐሻߜ ,                                                      ሺ.ʹͺሻ 

 

 = ʹͲͶʹሺͳ͵ − ሻ ∙ ሺͺͳ + ሺ͵Ͷ − ͳሻ ∙ Ͷሻ = Ͳ,͵ͳ͵, 
 

ɝɞɟ Ƚ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ; 
ɉɪɢɦɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = ͷ ˏ. 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬ ɥɢ ɨɬɦɟɬɤɭ ∇Ɏɉɍɪ ɡɚɞɚɧɧɭɸ ∇Ɏɉɍ=137 ɦ ɩɪɢ 

ɬɚɤɨɦ ɧɚɩɨɪɟ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͳ͵ͳ + ͷ,ʹͷ = ͳ͵,ʹͷ ˏ,                                       ሺ.ʹͻሻ 
  ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͵͵ͺͲ ɦ3/ɫ. 
 
6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ 

 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ˕˔ܪ

ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɸɬɫɹ 
ɧɚ ܪ˔˕.  

ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
№ 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ № 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ № 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ 

1 0 0,63 15 7 2,82 29 14 12,31 
2 0,5 0,18 16 7,5 3,305 30 14,5 13,05 
3 1 0,035 17 8 3,82 31 15 14,12 
4 1,5 0 18 8,5 4,365 32 15,5 15,065 
5 2 0,03 19 9 4,935 33 16 16,035 
6 2,5 0,135 20 9,5 5,54 34 16,5 17,025 
7 3 0,3 21 10 6,175 35 17 18,045 
8 3,5 0,5 22 10,5 6,845 36 17,5 19,09 
9 4 0,73 23 11 7,54 37 18 20,155 
10 4,5 0,99 24 11,5 8,265 38 18,5 21,245 
11 5 1,28 25 12 9,47 39 19 22,355 
12 5,5 1,605 26 12,5 9,8 40 19,5 23,49 
13 6 1,97 27 13 10,61 41 20 24,61 
14 6,5 2,375 28 13,5 11,445 42 20,5 25,73 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫɭɧɨɤ 6.2). Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ.  

 
Ɋɢɫɭɧɨɤ 6.2 – Ⱦɨɧɧɵɣ ɪɟɠɢɦ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.˓.ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ ,                                                                                      ሺ.͵Ͳሻ 

 ℎˍ˓ = √ ͳ,ͳ ∙ ͳͲଶሺͻͶͺሻଶ ∙ ͻ,ͺͳయ = ͵,͵ͻ ˏ, 
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Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͳ͵ −  = Ͳ ˏ,                                                       ሺ.͵ͳሻ 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 𝜉 బ் = ܶℎˍ˓ = Ͳ͵,͵ͻ = ʹͲ, ˏ,                                                                              ሺ.͵ʹሻ 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 𝜑 = Ͳ,ͻ ɢ Ɍ బ் ɨɩɪɟɞɟɥɹɟɦ 𝜉 ɢ 𝜉′′: 
 𝜉 = Ͳ,ͳͺ; 𝜉′′ = ͵,ʹ, 

 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ′ = 𝜉ℎˍ˓ = Ͳ,ͳͺ · ͵,͵ͻ = Ͳ,ͳ ˏ,                                                                  ሺ.͵͵ሻ 
 ℎ′′ = 𝜉′′ℎˍ˓ = ͵,ʹͺ · ͵,͵ͻ = ͳͳ,ͺͶ ˏ.                                                              ሺ.͵Ͷሻ 

 ℎʜʐ < ℎ′′, ͵,ͲͶ < ͳͳ,ͺͶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ 
ɩɪɵɠɤɚ. Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɝɪɚɧɢɬ) ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 75 ɦ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 

 
6.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 

ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɨɛɟɫɩɟɱɢɬɶ ɨɬɛɪɨɫ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎː˄௫ + ሺͳ − ʹሻˏ = ͵,Ͳͺ + ͳ,ͻʹ = ͷ,Ͳ ˏ,                                              ሺ.͵ͷሻ 
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ɝɞɟ ℎː˄௫ = ͵,Ͳͺ ˏ. 
 
 Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
ʜʝʠߘ  = ʓʜʏߘ + ܽ = ,Ͳ + ͷ,Ͳ = ͳ,Ͳ ˏ.                                                  ሺ.͵ሻ 

 
ɋɤɨɪɨɫɬɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ʜʞʢߘ − ʜʝʠߘ = ͳ͵,Ͳ − ͳ,Ͳ = ͷ,Ͳ ˏ.                                          ሺ.͵ሻ 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 

 ுܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͷ,Ͳ = ͵ʹ,ͳͶ ˏ̝ ,                            ሺ.͵ͺሻ 

 
ɝɞɟ 𝜑 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,9. 
 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ: 
 ℎு = ுݍܸ = ͳͺ,͵͵ʹ,ͳͶ = Ͳ,ͷͺ ˏ.                                                                                ሺ.͵ͻሻ 

ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ுܸଶ݃ ∙ ℎு = ͵ʹ,ͳͶଶͻ,ͺͳ ∙ Ͳ,ͷͺ = ͳͺͳ,.                                                                ሺ.ͶͲሻ 

 
Ⱦɚɥɶɧɨɫɬɶ ɩɨɥɟɬɚ ɨɬɛɪɨɫɚ ɫɬɪɭɢ: 

ܮ  = ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ ቌͳ + √ͳ + (ܼܼு − ͳ) ∙ ͳ𝜑ଶ ∙  ቍ,                ሺ.Ͷͳሻߙ𝑖݊ଶݏ

 
ɝɞɟ ܭ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 1; ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, 
ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ ͵Ͳˑ; ܼ = ʜʞʢߘ − ʓʜʏߘ = ͳ͵,Ͳ − ,Ͳ = Ͳ,Ͳ ˏ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܮ  = ͳ ∙ ͷ ∙ Ͳ,ͻଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ ቌͳ + √ͳ + (Ͳͷ − ͳ) ∙ ͳͲ,ͻଶ ∙ 𝑖݊ଶ͵Ͳˑቍݏ = = ͺͻ,Ͳͻ ˏ. 
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ɉɪɨɜɟɪɤɚ ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ, ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܮ  > ሺͲ,ͷ ÷ Ͳ,ሻ ∙ ܼ .                                                                                              ሺ.Ͷʹሻ 

 ͺͻ,Ͳͻ > ͵ͷ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 

ɨɬ ɫɨɨɪɭɠɟɧɢɹ. 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ − ɹɦɚ 
𝑃ܪ  = ݐ − ℎʜʐ.                                                                                                          ሺ.Ͷ͵ሻ 
 

ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎு;  ݀– ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, 

ɜ ɪɚɫɱёɬɟ ɩɪɢɧɹɬɚ 1ɦ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͳͺͳ,ర ) ∙ √ͳͺͳ, ∙ √͵,ͲͶͳర ∙ Ͳ,ͷͺ = ͳͺ,Ͳ.               ሺ.ͶͶሻ 

𝑃ܪ  = ͳͺ,Ͳ − ͵,ͲͶ = ͳͷ,Ͳ͵ ˏ.   
ɐɟɧɬɪ ɹɦɵ: 

ଵܮ  = ܮ + ଵߙ݃ݐݐ  ,                                                                                                      ሺ.Ͷͷሻ 

 

ɝɞɟ ߙ݃ݐଵ = ߙଶ݃ݐ√ + ଶ∙ሺ,ହ∙ℎ𝐻∙௦𝛼+−ℎʜʐሻ𝐻మ∙௦మ𝛼 , 
ଵߙ݃ݐ  = ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ Ͳ,ͷͺ ∙ Ͳˑ͵ݏܿ + ͷ,Ͳ − ͵,ͲͶሻ͵ʹ,ͳͶଶ ∙ ଶ͵Ͳˑݏܿ = Ͳ,͵ͻ         

ଵܮ  = ͺͻ,Ͳͻ + ͳͺ,ͲͲ,͵ͻ = ͳ͵ͷ,ͷͷ ˏ.        
 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 

 ܾ = ʹ,ͷ · ℎˍ˓ + ͵, · ˓ܪ = ʹ,ͷ · ͵,͵ͻ + ͵, · ͳͺ,Ͳ = Ͷ,ͳͲ ˏ.               ሺ.Ͷሻ 
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ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ 

ɩɨɬɨɤɚ: 
 ʹ,ͷ · ℎˍ˓ = ʹ,ͷ ∙ ͵,͵ͻ = ͺ,Ͷ ˏ.                                                                          ሺ.Ͷሻ 
 
ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ 1:2,2, ɭɤɥɨɧ 

ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 1:1,5. 
 

6.2.7 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɥɭɛɢɧɧɵɯ (ɞɨɧɧɵɯ) ɜɨɞɨɫɛɪɨɫɨɜ 
 

Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 ܳ˓ = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ + ܳ˒˓ = ͵ͲͶͲͲͲͲͲͲͲ ∙ ͵Ͳ ∙ ʹͶ ∙ Ͳ ∙ Ͳ + ͵Ͳ͵Ͷ = ͵Ͳ ˏଷ̝               ሺ.Ͷͺሻ 

 
ɝɞɟ ܸ˅ ˇ˘˓˒ˑˎˈˊː – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; ݐ˔˓˃˄ – ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ, ɫ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ,                                                                                    ሺ.Ͷͻሻ 
 

ɝɞɟ ܳ˓ – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; 
 ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  𝜔˅ˑ −ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

 ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɲɟɫɬɢ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ 
ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: 

 ܳଵ ˑ˕˅ = ܳ˓.˅.  = ͳʹͺͺ,Ͷʹ ˏଷ̝                                                                               ሺ.ͷͲሻ 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=8,0 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
98,0 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
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 ∇ʥʑʝ = ͻͺ,Ͳ + ℎʹ = ͳͲʹ,Ͳ                                                                                ሺ.ͷͳሻ 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͳ͵,Ͳ − ͳͲʹ,Ͳ = ͵Ͷ,Ͳ ˏ                                      ሺ.ͷʹሻ 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 

 𝜔˅ˑ = ܳଵ ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = ͳʹͺͺ,ͶʹͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵Ͷ,Ͳ = ʹ,͵ ˏଶ                      ሺ.ͷ͵ሻ 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 8 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܾ = 𝜔˅ˑℎ = ʹ,͵ͺ = ,ͻ ˏଶ                                                                               ሺ.ͷͶሻ 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 8 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܾ ∙ ℎ = ͺ ∙ ͺ = Ͷ ˏଶ                                                                                ሺ.ͷͷሻ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɩɨɥɭɱɚɟɦ 6 ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɡɦɟɪɵ 

ɤɨɬɨɪɨɝɨ: 
 ℎ = ͺ ˏ, ܾ = ͺ ˏ. 
 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ⱦɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ ɜɟɥɢɱɢɧɭ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɩɨ 

ɮɨɪɦɭɥɟ: 
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ܤ = ሺͲ, ÷ Ͳ,ͺሻ ∙ ℎ = Ͳ, ∙ ʹ = ͷͲ ˏ,                                                          ሺ.ͷሻ 
 

ɝɞɟ ℎ – ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ: 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳ͵ − Ͷ = ʹ ˏ.                                                        ሺ.ͷሻ 
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ ɫɟɤɰɢɢ 
ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ 
ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɱɬɨ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

 ܾ˄˔ = ܾ + ʐߜ = ʹͶ + Ͷ = ʹͺ ˏ,                                                                       ሺ.ͷͺሻ 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɲɜɨɜ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 4 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
 
6.3.3 Ȼɵɤɢ 

 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ. Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ 
ɦɟɠɞɭ ɩɚɡɚɦɢ 0,8 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ 
ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 
6.3.4 ɍɫɬɨɢ 

 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨ-

ɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ ɨɬɞɟɥɹɸɬ 
ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ. 

 
6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 15 ɦ, ɨɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ 
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ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɡɧɚɱɚɟɦ 
ɲɢɪɢɧɨɣ – 4,5 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,0 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. 
 

6.3.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
6.3.6.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɚɤ ɩɪɚɜɢɥɨ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ.  

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:  
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ܤ = Ͳ,ͳ ∙ ͷͲ = ͷ ˏ,                                                         ሺ.ͷͻሻ 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ H୫a୶ = Ͳ,ͷ ∙ ͻ,Ͷ = ͵ͻ,ʹ ˏ,                                          ሺ.Ͳሻ 
 

ɝɞɟ H୫a୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɟ, ɪɚɜɧɵɣ: 
 H୫a୶ = ∇ʜʞʢ − ∇ʜʐmin = ͳ͵ − , = ͻ,Ͷ ˏ,                                    ሺ.ͳሻ 

 
ɝɞɟ ∇ʜʐmin = 66,6 ɦ – ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɇȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɩɭɫɤɭ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. ʡˑˎ˜ˋː˃ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 
ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 

ˊߜ   ܪ∆ ∙ .ܬߛ = Ͷͳ,Ͷ ∙ ͳ,ʹͷͳͷ  ͵,ͷ ˏ,                                                             ሺ.ʹሻ 

 
ɝɞɟ ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; ܬ. = ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
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6.3.6.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 

ɦɟɬɪɚ. 
ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 

ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɧɚɫɨɫɚɦɢ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɞɥɹ ɩɥɨɬɢɧ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ܪ௦/ܪௗ=0,4H, ɚ ɞɥɹ 
ɞɪɟɧɚɠɚ ܪௗ/ܪௗ=0,20H.  

Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 
 ℎˇ˓. = ሺͲ,ͷ ÷ Ͳ,ሻℎˊ˃˅ = Ͳ,ͷ ∙ ͵ͻ,ʹ = ͳͻ, ˏ.                                                ሺ.͵ሻ 
 ʜ˃ ˓ˋ˔˖ːˍˈ . 3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 
 

hзɚɜ

hдɪ

l1 l2

dзɚɜ

 
Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
6.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ – ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ʜʞʢ = ͳ͵ ɦ ɜ 

ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɨɬɦɟɬɤɟ ∇ʢʜʐ𝑖 =, ˏ.  
 

6.4.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͳͻ͵ʹ,ʹͺ ∙ ʹͶ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͶ + Ͷ = = ͵ͺͻͻͶ,ͷͳ ˍʜ/ˏ,                                                                                                ሺ.Ͷሻ 
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ɝɞɟ ܵ˒ˎ = ͳͻ͵ʹ,ʹͺ ˏଶ – ɩɥɨɳɚɞɶ ɩɥɨɬɢɧɵ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ «AutoCAD»; 
b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߩ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ.  
ȼɟɫ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ʹʹͷͲ,͵ ∙ Ͷ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͶ + Ͷ = ͷͺ,ͻ ˍʜ/ˏ,         ሺ.ͷሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͳͷ ∙ √ͳͷ ∙ ͻ,ͺͳ = ͳͲͷͳ,ʹͺ ˍʜ,           ሺ.ሻ 

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɪɚɜɧɚɹ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳ͵ − ͳ͵ͳ + Ͳ,ͷሻ ∙ ʹͶ = ͳͷ ˏଶ,       ሺ.ሻ 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ 1 ɩ. ɦ. ɞɥɢɧɵ: 
ˊݍ  =  ܳˊܾ + ˄ߜ = ͳͲͷͳ,ʹͺʹͶ + Ͷ = ͵,ͷͷ ˍʜ/ˏ.                                                         ሺ.ͺሻ 

 
6.4.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ℎଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹଶʹ = ʹͷͶʹ,ͷʹ ˍʜ/ˏ,                            ሺ.ͻሻ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ଶʹ = ͵͵,ͳ ˍʜ/ˏ,                                  ሺ.Ͳሻ 

 
6.4.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
ȼɵɫɨɬɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ℎ˅ˊ = ∇ʢʜʐ𝑖 − ∇˒ˑˇ = , − Ͷ = ʹ, ˏ,                                             ሺ.ͳሻ 
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ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ:  
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵Ͳ = ͳʹͷ,͵ ˍʜ/ˏ,                           ሺ.ʹሻ 
 

ɝɞɟ ܵˠ˒ = ͳ͵Ͳ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ 
ɉɄ «AutoCAD».  
 

6.4.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

Ʉɚɤ ɛɵɥɨ ɧɚɩɢɫɚɧɨ ɜ ɩɭɧɤɬɟ 6.3.7.1, ɬɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ ɩɨ 
ɮɨɪɦɭɥɟ: 

ˊߜ   ܪ∆ ∙ .ܬߛ , 
 
ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 

ɩɥɨɬɢɧɵ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɦ ∆ܪ:  
ܪ∆  = ௗܪ − ௦ܪ ,                                                                                                     ሺ.͵ሻ 
 

ɝɞɟ ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; ܪ௦ – ɧɚɩɨɪ ɧɚ ɰɟɦɡɚɜɟɫɟ. 
ɉɪɨɜɟɞɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɨ ɋɉ 

[32]. ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.4. 
 

Hu

Ht

Hd

ȼȻ

НȻ

Hd

Ht

Has Hdr

 
Ɋɢɫɭɧɨɤ 6.4−ɋɯɟɦɚ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 

 

Ⱦɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɜ [32] ɧɚɯɨɞɢɦ ɫɨɨɬɧɨɲɟɧɢɹ ு𝑎ೞுௗ  ɢ ு𝑑ೝுௗ : 
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݀ܪ௦ܪ  = Ͳ,Ͷ, 
݀ܪௗܪ  = Ͳ,ʹ. 
 
Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ = ͳ͵ − , = ͻ,Ͷ ˏ, ɜɵɱɢɫɥɹɟɦ ܪ௦ ɢ ܪௗ: 
௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,ͷ ∙ ͻ,Ͷ = ʹ, ˏ,                                                           ሺ.Ͷሻ 
ௗܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ.ʹ ∙ ͻ,Ͷ = ͳ͵,ͺͺ ˏ.                                                           ሺ.ͷሻ 
 
ȼɟɥɢɱɢɧɚ ɩɨɬɟɪɶ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
ܪ∆  = ͻ,Ͷ − ʹ, = Ͷͳ,Ͷ ˏ. 

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɬɨɥɶɤɨ ɧɚ ɩɥɨɬɢɧɭ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷʹ,͵ = ͵ͻͻ,ͷ ˍʜ/ˏ,                     ሺ.ሻ 
 

ɝɞɟ ܵˠ˒ = ͷʹ,͵ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɨɞ ɩɥɨɬɢɧɨɣ. 
 

6.4.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ gଶݐ ቀͶͷ − 𝜑ːʹቁ,                                                                          ሺ.ሻ 

 ˓ː = ͳͲ ∙  ∙ ଶ݃ݐ (Ͷͷˑ − ʹͲʹ) = ͵Ͷ,ʹ ˍʜ ˏଶ⁄ , 
 
ɝɞɟ ːߛ˅ˊ˅ = ͳͲ ˍ ʜ ˏଷ⁄  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 𝜑ː = ʹͲ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ℎː =  ˏ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ˓ː ∙ ℎːʹ = ͵Ͷ,͵ ∙ ʹ = ͳʹͲ,Ͳͷ ˍʜˏ .                                                              ሺ.ͺሻ 

 
6.4.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ∙ ቆ̅ߨߣ + ℎʹቇ,                                                              ሺ.ͻሻ 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͷͷ ∙ (ͳ,ͻ͵͵,ͳͶ + Ͳ,ͶͶʹ ) = Ͷʹ, ˍʜ/ˏ, 
 
ɝɞɟ ℎଵ% = ͳ,ͷͷ ˏ – ɜɵɫɨɬɚ ɜɨɥɧɵ 0,1 %-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ̅ߣ = ͳ,ͻ͵ ˏ  – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; ℎ = Ͳ,ͶͶ ˏ – ɜɟɥɢɱɢɧɚ, ɨɩɪɟɞɟɥɹɸɳɚɹɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ͳ,ͷͷଶͳ,ͻ͵ = Ͳ,ͶͶ ˏ,                                                             ሺ.ͺͲሻ 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͳ,ͻ͵ʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ͳ,ͷͷ = ʹ,ͳ ˏ.                                            ሺ.ͺͳሻ 

 
6.4.2 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɹɬɫɹ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɧɚɝɪɭɡɤɢ. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ 
ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇɦ 
Ɍɜ 1,00  25427,52 24,00 610260,48 
Ɍɧ 1,00  33,16 -0,87 -28,74 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.3 

ɇɚɝɪɭɡɤɚ ߛ 
ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇɦ 
Gɛ 0,95 Ļ 7190,51 -12,82 -92182,35 

Gɩɥ 0,95 Ļ 37044,79 -10,15 -376004,61 
Wɜɡɜ 1,00  1275,30 0,00 0,00 
Wɮ 1,00  6399,65 12,42 79483,67 
Qɡ 0,9 Ļ 33,79 -22,12 -747,46 ܹ˅ ˑˎː 1,00  42,60 69,88 2976,79 ܧː 1,20  144,06 4,33 624,26 
F ← ĺ 25581,02 
N Ļ 36594,14 
Ɇ Σ 224382,05 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
1) ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ௗܤܰ +  ∙ ∑ ʛܤௗଶ ,                                                                                           ሺ.ͺʹሻ 

 𝜎௬௨ =  − ͵ͷͻͶ,ͳͶͷͲ +  ∙ ʹʹͶ͵ͺʹ,ͲͷͷͲଶ = −ͳͻ͵,͵ ˍʜ ˏଶ⁄ , 
 

ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ 50 ɦ. 
 𝜎௨̆ = 𝜎௬௨݉௨ଶ − ௗ௨ܪ௪ߛ ∙ ሺͳ − ݉௨ଶሻ,                                                                       ሺ.ͺ͵ሻ 

 𝜎௨̆ = −ͳͻ͵,͵ ∙ Ͳଶ − ͻ,ͺͳ ∙ ʹ ∙ ሺͳ − Ͳଶሻ = −Ͳ,͵ʹ ˍʜ/ˏଶ, 
 

ɝɞɟ ߛ௪ = ͻ,ͺͳ ˍʜ/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ʹ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ. 
 ݉௨ =  ଵ,                                                                                                              ሺ.ͺͶሻߙ݃ݐ
 

ɝɞɟ ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ߙ݃ݐଵ = Ͳ. 
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 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨) ∙ ݉௨ଶ = Ͳ,                                                                            ሺ.ͺͷሻ 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ − ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ ,                                                                 ሺ.ͺሻ 
 𝜎ଵ௨ = −ͳͻ͵,͵ ∙ ሺͳ − Ͳଶሻ + ͻ,ͺͳ ∙ ʹ ∙ Ͳଶ = −ͳͻ͵,͵ ˍʜ/ˏଶ, 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ʹ = −Ͳ,͵ʹ ˍʜ/ˏଶ.                                        ሺ.ͺሻ 
 
2) ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௬௧ = − ௗܤܰ −  ∙ ∑ ʛܤௗଶ ,                                                                                            ሺ.ͺͺሻ 

 𝜎௬௧ =  − ͵ͷͻͶ,ͳͶͷͲ −  ∙ ʹʹͶ͵ͺʹ,ͲͷͷͲଶ = −ͳʹͲ,Ͷ ˍʜ ˏଶ⁄ , 
 𝜎 ௧̆ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ∙ ሺͳ − ݉௧ଶሻ,                                                                         ሺ.ͺͻሻ 

 𝜎 ௧̆ = −ͳʹͲ,Ͷ ∙ Ͳ,ͷଶ − ͻ,ͺͳ ∙ ʹ, ∙ ሺͳ − Ͳ,ͷଶሻ = −ʹͷ, ˍʜ ˏଶ⁄ , 
 

ɝɞɟ ߛ௪ = ͻ,ͺͳ ˍʜ/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௧ = ʹ, ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ;  ݉௧ = °͵݃ݐ = Ͳ,ͷ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ. 

 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧) ∙ ݉௧ଶ,                                                                                  ሺ.ͻͲሻ 
 𝜏௫௬௧ = −ሺͻ,ͺͳ ∙ ʹ, − ͳʹͲ,Ͷሻ ∙ Ͳ,ͷଶ = ͻ͵͵, ˍʜ ˏଶ,⁄  
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ʹ, = −ʹͷ,ͷͳ ˍʜ/ˏଶ,                                           ሺ.ͻͳሻ 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ,                                                                   ሺ.ͻʹሻ 
 𝜎ଷ௧ = −ͳʹͲ,Ͷ ∙ ሺͳ + Ͳ,ͷଶሻ + ͻ,ͺͳ ∙ ʹ, ∙ Ͳ,ͷଶ =  −ͳͻͲ,ͷ ˍʜ ˏଶ,⁄  
 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.4. 
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Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -193,37 -1270,40 𝜎௫ -706,32 -725,76 𝜏௫௬ 0 933,67 𝜎ଵ -193,37 -25,51 𝜎ଷ -706,32 -1970,65 
 
6.4.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 

1) ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
ߛ  ∙ ߛ ∙ |𝜎ଷ௫|  ௗߛ ∙ ܴ ,                                                                                  ሺ.ͻ͵ሻ 
 ͳ,ʹͷ ∙ ͳ,ͲͲ ∙ ͳͻͲ,ͷ  Ͳ,ͻ ∙ ͷͲͲ, 
 ʹͶ͵,ʹ  ͷͲ, 
 

ɝɞɟ ߛ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ = ͳ,ͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛௗ = Ͳ,ͻͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɩɨ ɫɠɚɬɢɸ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤɥɚɫɫɚ 
ȼ5, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ 
ɧɚɩɪɹɠɟɧɢɹɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɢɜɟɞёɧɧɨɦɭ ɜɵɲɟ ɭɫɥɨɜɢɸ. 

2) ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ,                                                                                                                     ሺ.ͻͶሻ 
 −ͳͻ͵,͵ < Ͳ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨|  Ͳ,ʹͷ ∙ ௗ௨ܪ ∙ ߛ˅ ,                                                                                             ሺ.ͻͷሻ 

 ͳͻ͵,͵  Ͳ,ʹͷ ∙ ʹ ∙ ͻ,ͺͳ, 
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ͳͻ͵,͵  ͳͺͲ. 
 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 

 
6.4.4 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨௗߛ ∙ ߛ  ߛ ,                                                                                                            ሺ.ͻሻ 

 
ɝɞɟ R – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴ = ˎ˒ܩ) + ˄ܩ − ܹ˅ ˊ˅ + ܹː − ˗ܹ + (ˊݍ ∙ 𝜑݃ݐ + ˔ ∙ 𝜔,                               ሺ.ͻሻ 

 ܴ = ሺ͵ͲͶͶ,ͻ + ͳͻͲ,ͷͳ − ͳʹͷ,͵Ͳ − ͵ͻͻ,ͷ + ͵͵,ͻሻ ∙ Ͳ,ͺ + ͳͷͲ ∙ ͷͲ= ͵ͷ,͵ͳ ˍʜ/ˏ  
 
ɝɞɟ ݃ݐ𝜑 = Ͳ,ͺ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ˔ = ͳͷͲ – ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɵ; 𝜔 – ɝ. ɩɪɨɟɤɰɢɹ S ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝜔 = ܤ ∙ ͳ = ͷͲ ∙ ͳ = ͷͲ ˏ,                                                                               ሺ.ͻͺሻ 
ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː,                                                                                  ሺ.ͻͻሻ 
ܨ  = ʹͷͶʹ,ͷʹ − ͵͵,ͳ + Ͷʹ,Ͳ + ͳͶͶ,Ͳ = ʹͷͷͺͳ,Ͳʹ  ˍʜ/ˏ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 ͵ͷ,͵ͳ ∙ Ͳ,ͻͷʹͷͷͺͳ,Ͳʹ ∙ ͳ,Ͳ = ͳ,͵, 
 ͳ,͵  ͳ,ʹͷ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɜɚɪɢɢ ɧɚ Ƚɗɋ 
(ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦ ɩɨɫɥɟɞɫɬɜɢɹɦ 
ɞɥɹ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɝɚɪɚɧɬɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ   ɡɚɞɚɱɟɣ.   Ⱦɟɹɬɟɥɶɧɨɫɬɶ   ɫɥɭɠɛɵ   ɩɨ   ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ.  ȼɚɠɧɟɣɲɢɦ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». ɋɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɨɩɪɟɞɟɥɹɸɳɟɟɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. ɉɨɥɨɠɟɧɢɟ 
ɨɩɪɟɞɟɥɹɟɬ ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɫɨɞɟɪɠɚɧɢɟ. ȼɨɩɥɨɳɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ 
ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ.    Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ    ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ) 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ.  ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɢɡɦɟɪɹɟɬ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ 
ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɫɨɫɬɚɜɥɹɟɬɫɹ   
Ⱦɟɤɥɚɪɚɰɢɹ   ɨ   ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ   ɤɨɬɨɪɨɣ   ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ   
ɫɨɨɪɭɠɟɧɢɣ, ɢɯ   ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ 
ɩɪɚɜɢɥɚɦ, ɩɪɨɟɤɬɭ, ɚ ɬɚɤɠɟ ɮɨɪɦɢɪɭɟɬɫɹ ɜɢɞ ɢ ɦɚɫɲɬɚɛɵ ɜɟɪɨɹɬɧɵɯ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɭɫɬɪɚɧɟɧɢɸ ɹɜɥɟɧɢɣ 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɪɚɛɨɬɧɢɤɨɜ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ 
 
7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 

ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
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ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
ȿɧɢɫɟɣɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

 ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ; 

 ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
ɉɚɜɥɨɜɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 

 ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 
 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɥɹ 

ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ – ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ, ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ 
ɫɬɚɧɰɢɢ-ɨɯɪɚɧɚ ɬɪɭɞɚ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 
ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ ɢɧɫɬɪɭɤɰɢɢ 
ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

 Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ; 
 ɋ [39] ɩɨ [44]; 
 ɂ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ c 
Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 

 
7.2.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ 
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 



124 
 

 

ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ 
ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ 
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ: 

1. ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ; 

2. ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 

3. ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
(ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 

4. ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɢ 
ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ ɧɚ ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, 
ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

5. ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ 
ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 

6. ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 

7. ɧɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ: ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ 
ɪɚɡɦɟɳɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 
ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ ɚɜɬɨɧɨɦɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ; 
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8. ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 
ɦɟɫɬɚɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

9. ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɞɥɹ ɞɚɧɧɨɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ; 

10. ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ 
ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ; 

11. ɩɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ 
ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ 
ɫɨɛɥɸɞɚɬɶ ɟɝɨ ɬɪɟɛɨɜɚɧɢɹ; 

12. ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ; 

13. ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ; 

14. ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ; 

15. ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

16. ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ; 

17. ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ 
ɩɥɨɬɧɵɦɢ ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ ɩɪɨɯɨɞɚ 
ɥɸɞɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ; 

18. ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.4.026. Ɉɝɪɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ 
ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ ɧɚɞɩɢɫɹɦɢ, ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ 
ɨɫɜɟɳɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɯɨɪɨɲɭɸ ɜɢɞɢɦɨɫɬɶ ɦɟɫɬɚ 
ɨɝɪɚɠɞɟɧɢɹ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɩɪɨɯɨɞɚ 
ɩɟɲɟɯɨɞɨɜ; 

19. ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɡɚɤɪɵɜɚɸɳɢɟɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɹɳɢɤɢ ɫ ɨɬɞɟɥɟɧɢɹɦɢ ɞɥɹ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ 
ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
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ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɢɥɢ ɥɶɧɹɧɚɹ ɜɟɬɨɲɶ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɹɳɢɤɨɜ ɟɠɟɞɧɟɜɧɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ; 

20. ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ 
ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

21. ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ 
(ɚɩɬɟɱɤɢ, ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ); 

22. ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɢ 
ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

23. ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ 
ɧɟɨɛɟɫɩɟɱɟɧɢɢ ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

24. ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; 

25. ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
26. ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 

ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ ɢ 
ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

27. ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 

28. ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɨɦ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢ ɢɧɫɬɪɭɤɰɢɹɦ), 
ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ; 

29. ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 

30. ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ 
ɞɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ ɪɚɛɨɬɧɢɤ, 
ɜɵɞɚɸɳɢɣ ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 

31. ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ. 
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7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
1. ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
2. ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
3. ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

4. ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

5. ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

6. ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

1. ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

2. ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 

3. ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

4. ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
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ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

5. ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ 
ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ 
ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ 
ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

1.     ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
2. ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
3. ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ 

ɢ ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
4. ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
5. ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
6. ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 

 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
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ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ- 
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 
7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

 
1. ɧɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɩɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

3. ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ 
ɩɪɨɜɟɪɹɬɶɫɹ ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ 
ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

4. ɩɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ. 

5. ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. 

Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 
6. ɪɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
7. ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 

ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
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ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

10. ɡɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ 
ɨɞɧɨɫɦɟɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ 
ɫɝɨɪɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 

 
     7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 

 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 

ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

1.      ɋ [45] ɩɨ [58]; 
2. Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
1.      ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
2. ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
3. ɋɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 

4. ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

5. Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

6. ɉɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
7. ɉɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ȼɨɞɨɨɯɪɚɧɧɵɟ 

ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 
1. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
2. ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
3. ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
 
7.5 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
            ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ   ɬɭɪɛɢɧɧɨɝɨ   ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
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ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ.  
            Ɂɚɦɚɫɥɟɧɧɵɟ   ɫɬɨɤɢ   Ƚɗɋ   ɞɨɥɠɧɵ   ɩɨɫɬɭɩɚɬɶ   ɧɚ   ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ.  ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ–ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. Ʉ ɤɚɬɟɝɨɪɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɬɪɟɛɭɸɬ ɨɱɢɫɬɤɢ (ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ   
ɜɨɞɵ), ɨɬɧɟɫɟɧɵ   ɜɨɞɵ, ɢɞɭɳɢɟ   ɧɚ   ɨɯɥɚɠɞɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ 
ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ.  
             Ⱦɚɧɧɵɟ ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɯɨɬɟ ɩɪɢɦɟɧɟɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ ɛɟɡ ɨɱɢɳɟɧɢɹ. 
–ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɧɚɢɦɟɧɶɲɟɟ ɧɟɝɚɬɢɜɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
–ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɵɦɢ 
ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
–ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ   
ɞɨɥɠɧɵ   ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ   ɩɪɨɜɟɞɟɧɢɟɦ   ɦɟɪɨɩɪɢɹɬɢɣ   ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ 
(ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 
–ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 
–ɩɪɢ   ɜɵɩɨɥɧɟɧɢɢ   ɪɟɦɨɧɬɨɜ(ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ   ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ   ɫɨɨɪɭɠɟɧɢɣ   ɞɨɥɠɧɵ   ɫɨɛɥɸɞɚɬɶɫɹ   ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. ɉɪɢ   
ɷɤɫɩɥɭɚɬɚɰɢɢ   ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ   ɞɨɥɠɧɵ   ɫɨɛɥɸɞɚɬɶɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ  ɜ  ɩɨɫɥɟɞɭɸɳɢɣ  ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ  ɡɧɚɱɟɧɢɹ  
ɧɨɪɦɚɬɢɜɨɜ  ɞɨɩɭɫɬɢɦɵɯ  ɫɛɪɨɫɨɜ  (ɇȾɋ)  ɦɚɫɟɥ  ɢ  ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ  
ɜɟɳɟɫɬɜ  ɢɫɯɨɞɹ  ɢɡ  ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɞɥɹ  ɜɨɞɧɨɝɨ  ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ).Ⱦɥɹ  ɨɛɟɫɩɟɱɟɧɢɹ  ɧɟɨɛɯɨɞɢɦɨɝɨ  ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ  ɢ  
ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ  ɫɨɫɬɨɹɧɢɹ  ɬɟɪɪɢɬɨɪɢɢ  Ƚɗɋ  ɞɨɥɠɧɵ  ɛɵɬɶ  
ɜɵɩɨɥɧɟɧɵ,  ɢ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
–ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ ɡɞɚɧɢɣ 
ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 
–ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
–ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
–ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ 
ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
–ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɋɟɚɥɢɡɚɰɢɹ   ɜɨɡɜɟɞɟɧɢɹ   ȿɧɢɫɟɣɫɤɨɝɨ   ɝɢɞɪɨɭɡɥɚ   ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 
ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɩɟɪɟɫɟɥɟɧɢɸ ɧɚɫɟɥɟɧɢɹ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
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ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɜɹɡɟɣ, ɥɟɫɨɪɭɛɤɟ ɢ ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɸ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ ɯɨɡɹɣɫɬɜɭ.  
            ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪ.  ȿɧɢɫɟɣ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ 
ɜɨɞɨɬɨɤɨɦ.   ɉɪɨɦɵɲɥɟɧɧɵɯ   ɩɪɟɞɩɪɢɹɬɢɣ   ɢ   ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ   ɫɬɨɤɨɜ 
ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. 
Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, 
ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
1)  ɨɱɢɫɬɤɚ ɢ ɨɛɪɚɛɨɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɫɧɨɫɢɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
2)  ɥɟɫɨɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɩɥɨɳɚɞɹɯ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 
3) ɩɟɪɟɧɨɫ ɤɥɚɞɛɢɳ ɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ.       
            ȼɜɢɞɭ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ 
ɧɢɡɤɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɛɵɜɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɭ ɪ. 
ȿɧɢɫɟɣ ɧɟɛɨɥɶɲɨɟ ɢ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ 
ɫɧɢɠɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟ ɬɪɟɛɭɟɬɫɹ.  ɉɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ 
ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɛɭɞɭɳɟɟ ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ 
ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɧɟ ɩɨɜɥɢɹɟɬ. 
            ɂɡ  ɜɵɲɟ  ɫɤɚɡɚɧɧɨɝɨ  ɞɥɹ  ɫɨɯɪɚɧɟɧɢɹ  ɩɪɢɪɨɞɵ,  ɫɨɯɪɚɧɟɧɢɹ  ɩɚɦɹɬɧɢɤɨɜ 
ɤɭɥɶɬɭɪɵ, ɢɦɟɸɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ, ɫ ɰɟɥɶɸ   
ɧɚɧɟɫɟɧɢɹ   ɧɚɢɦɟɧɶɲɟɝɨ   ɜɪɟɞɚ   ɨɤɪɭɠɚɸɳɟɣ   ɩɪɢɪɨɞɧɨɣ   ɫɪɟɞɟ ɧɟɨɛɯɨɞɢɦɨ  
ɜɵɩɨɥɧɢɬɶ  ɦɨɧɢɬɨɪɢɧɝ  ɡɨɧɵ  ɡɚɬɨɩɥɟɧɢɹ,  ɪɚɫɫɱɢɬɚɬɶ  ɜɨɡɦɨɠɧɵɣ ɭɳɟɪɛ  
ɩɪɢɪɨɞɧɨɦɭ  ɤɨɦɩɥɟɤɫɭ,  ɩɚɦɹɬɧɢɤɚɦ  ɤɭɥɶɬɭɪɵ  ɢ  ɜ  ɰɟɥɨɦ  ɷɤɨɫɢɫɬɟɦɟ ɡɨɧɵ  
ɜɥɢɹɧɢɹ  ȿɧɢɫɟɣɫɤɨɝɨ  ɝɢɞɪɨɷɧɟɪɝɨɤɨɦɩɥɟɤɫɚ  ɫ  ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɭɱɢɬɵɜɚɸɳɢɯ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɭɧɢɤɚɥɶɧɨɫɬɶ 
ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 

 

7.6  Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɉɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɷɤɨɩɪɨɛɥɟɦ ȿɧɢɫɟɹ ɢ ɟɝɨ ɛɚɫɫɟɣɧɚ – ɷɬɨ ɡɚɝɪɹɡɧɟɧɢɟ. 

Ɉɞɢɧ ɢɡ ɮɚɤɬɨɪɨɜ – ɷɬɨ ɧɟɮɬɟɩɪɨɞɭɤɬɵ. ɉɟɪɢɨɞɢɱɟɫɤɢ ɜ ɪɟɤɟ ɩɨɹɜɥɹɸɬɫɹ 
ɦɚɫɥɹɧɵɟ ɩɹɬɧɚ ɢɡ-ɡɚ ɚɜɚɪɢɣ ɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ. Ʉɚɤ ɬɨɥɶɤɨ ɩɨɫɬɭɩɚɟɬ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɚɡɥɢɜɟ ɧɟɮɬɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɚɤɜɚɬɨɪɢɢ, ɫɩɟɰɢɚɥɶɧɵɟ ɫɥɭɠɛɵ 
ɡɚɧɢɦɚɸɬɫɹ ɥɢɤɜɢɞɚɰɢɟɣ ɤɚɬɚɫɬɪɨɮɵ. ɉɨɫɤɨɥɶɤɭ ɬɚɤɨɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟɪɟɞɤɨ, 
ɷɤɨɫɢɫɬɟɦɟ ɪɟɤɢ ɧɚɧɟɫɟɧ ɛɨɥɶɲɨɣ ɭɳɟɪɛ. 

Ɂɚɝɪɹɡɧɟɧɢɟ ɧɟɮɬɶɸ ȿɧɢɫɟɹ ɩɪɨɢɫɯɨɞɢɬ ɟɳɟ ɢ ɛɥɚɝɨɞɚɪɹ ɩɪɢɪɨɞɧɵɦ 
ɢɫɬɨɱɧɢɤɚɦ. Ɍɚɤ ɤɚɠɞɵɣ ɝɨɞ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɞɨɫɬɢɝɚɸɬ ɡɚɥɟɠɟɣ ɧɟɮɬɢ, ɢ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɜɟɳɟɫɬɜɨ ɩɨɩɚɞɚɟɬ ɜ ɪɟɤɭ. 

ɉɨɫɤɨɥɶɤɭ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ȿɧɢɫɟɟ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɟɬɫɹ, 
ɫɬɪɚɞɚɸɬ ɡɟɦɟɥɶɧɵɟ ɪɟɫɭɪɫɵ. Ɍɟɪɪɢɬɨɪɢɢ, ɥɟɠɚɳɢɟ ɜɛɥɢɡɢ ɪɟɤɢ, ɪɟɝɭɥɹɪɧɨ 
ɡɚɬɚɩɥɢɜɚɸɬɫɹ, ɩɨɷɬɨɦɭ ɷɬɢ ɡɟɦɥɢ ɧɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɟɥɶɫɤɨɦ 
ɯɨɡɹɣɫɬɜɟ. Ɇɚɫɲɬɚɛɵ ɩɪɨɛɥɟɦɵ ɞɨɫɬɢɝɚɸɬ ɩɨɪɨɣ ɬɚɤɢɯ ɪɚɡɦɟɪɨɜ, ɱɬɨ 
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ɡɚɬɚɩɥɢɜɚɸɬ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ. ɇɚɩɪɢɦɟɪ, ɜ 2001 ɝɨɞɭ ɛɵɥɚ ɡɚɬɨɩɥɟɧɚ 
ɞɟɪɟɜɧɹ Ȼɵɫɤɚɪ. 

Ɉɩɚɫɚɬɶɫɹ ɫɬɨɢɬ ɢ ɹɞɟɪɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɨɟɦɚ. ɉɨɛɥɢɡɨɫɬɢ ɧɚɯɨɞɢɬɫɹ 
ɩɪɟɞɩɪɢɹɬɢɟ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɹɞɟɪɧɵɟ ɪɟɚɤɬɨɪɵ. ɋ ɫɟɪɟɞɢɧɵ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɜ 
ȿɧɢɫɟɣ ɫɛɪɚɫɵɜɚɸɬɫɹ ɜɨɞɵ, ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɞɥɹ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ, ɩɨɷɬɨɦɭ ɜ 
ɚɤɜɚɬɨɪɢɸ ɩɨɩɚɞɚɟɬ ɩɥɭɬɨɧɢɣ ɢ ɞɪɭɝɢɟ ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɤɚ ȿɧɢɫɟɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɜɨɞɧɨɣ ɚɪɬɟɪɢɟɣ 
Ɋɨɫɫɢɢ. Ⱥɧɬɪɨɩɨɝɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɧɟɝɚɬɢɜɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

ȼ ɞɨɥɢɧɚɯ ɩɪɟɨɛɥɚɞɚɸɬ ɟɥɨɜɵɟ, ɤɟɞɪɨɜɵɟ ɢ ɫɨɫɧɨɜɵɟ ɥɟɫɚ. 
ɋɪɟɞɧɟɬɚɟɠɧɵɟ ɥɢɫɬɜɟɧɧɢɱɧɨ-ɤɟɞɪɨɜɵɟ ɢ ɥɢɫɬɜɟɧɧɢɱɧɵɟ ɥɟɫɚ ɜ ɧɢɠɧɟɦ ɩɨɹɫɟ 
ɫɦɟɧɹɸɬɫɹ ɜɵɲɟ ɪɟɞɤɨɫɬɨɣɧɵɦɢ ɤɟɞɪɨɜɨ-ɟɥɨɜɵɦɢ ɢ ɩɢɯɬɨɜɵɦɢ.  

Ɏɥɨɪɚ: ɩɨɞɦɚɪɟɧɧɢɤ Ʉɪɵɥɨɜɚ, ɦɹɬɥɢɤ ɫɢɛɢɪɫɤɢɣ, ɤɧɹɠɟɧɢɤɚ ɫɢɛɢɪɫɤɚɹ, 
ɤɚɧɞɵɤ ɫɢɛɢɪɫɤɢɣ, ɛɭɪɟɧɚ ɫɢɛɢɪɫɤɚɹ, ɧɚɞɛɪɨɜɧɢɤ ɛɟɡɥɢɫɬɧɵɣ ɢ ɪɨɞɢɨɥɚ 
ɪɨɡɨɜɚɹ, ɫɢɛɢɪɫɤɢɣ ɤɟɞɪ, ɥɢɫɬɜɟɧɧɢɰɚ ɫɢɛɢɪɫɤɚɹ, ɩɢɯɬɚ ɫɢɛɢɪɫɤɚɹ, ɟɥɶ, ɫɨɫɧɚ, 
ɛɟɪɟɡɚ, ɨɫɢɧɚ.  

Ɏɚɭɧɚ: ɜɨɥɤ, ɥɢɫɢɰɚ, ɪɨɫɨɦɚɯɚ, ɛɚɪɫɭɤ, ɪɵɫɶ, ɯɨɦɹɤɢ, ɫɨɛɨɥɶ, ɥɨɫɶ, 
ɬɚɟɠɧɵɣ ɫɟɜɟɪɧɵɣ ɨɥɟɧɶ, ɤɚɛɚɪɝɚ, ɫɢɛɢɪɫɤɚɹ ɤɨɫɭɥɹ, ɫɬɟɩɧɨɣ ɯɨɪɶ, 
ɞɥɢɧɧɨɯɜɨɫɬɵɣ ɫɭɫɥɢɤ, ɥɟɫɧɵɟ ɩɨɥɟɜɤɢ, ɥɟɛɟɞɶ-ɤɥɢɤɭɧ, ɬɚɟɠɧɵɣ ɝɭɦɟɧɧɢɤ, 
ɱɟɝɥɨɤ, ɹɫɬɪɟɛ-ɩɟɪɟɩɟɥɹɬɧɢɤ, ɱɟɪɧɵɣ ɤɨɪɲɭɧ, ɹɫɬɪɟɛ-ɬɟɬɟɪɟɜɹɬɧɢɤ, ɨɪɥɚɧ-
ɛɟɥɨɯɜɨɫɬ, ɱɟɪɧɨɡɨɛɵɣ ɞɪɨɡɞ, ɤɪɚɫɧɨɡɨɛɵɣ ɞɪɨɡɞ, ɫɢɧɟɯɜɨɫɬɤɚ, ɫɨɥɨɜɟɣ-
ɤɪɚɫɧɨɲɟɣɤɚ, ɝɚɢɱɤɢ, ɪɹɛɱɢɤ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ ȿɧɢɫɟɣ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɯɚɪɢɭɫ, ɥɟɧɨɤ, ɬɚɣɦɟɧɶ ɢ 
ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ȿɧɢɫɟɣ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  
ɜɨɞ ɜ ɪ.ȿɧɢɫɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ 
ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

ȼɨɡɞɟɣɫɬɜɢɟ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ 
ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 
 

7.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȿɧɢɫɟɣɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 

 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
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 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ȿɧɢɫɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ȿɧɢɫɟɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 

 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 
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 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 

7.8  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɵɧɨɫɢɦɵɯ 
ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ ɫɬɨɥɛɵ, 
ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ 
ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 
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- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ ɨɫɧɨɜɧɨɣ 
ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% 
ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2 ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
          

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

 
2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       

 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;           2.2
 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      
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2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 
 

7.9  Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 : 

ܯ  = 𝑁∙ଵ% ∙  (7.1)                                                                                                  ,ߩ

 
ɝɞɟ    ܰ - ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (830000 ɦ3); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%); ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3). 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͺ͵ͲͲͲͲ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͵͵ͷͲ ˕. 
 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %): 

ܯ  = 𝑁∙ଵ% ∙  (7.2)                                                                                                  ,ߩ

 
ɝɞɟ   ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (75 ɬ); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3); 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͷ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͳ,ͷ ˕. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 37350 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,5 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
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ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.10  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȿɧɢɫɟɣɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
 
1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 20 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

– ɝ. Ʉɪɚɫɧɨɬɭɪɚɧɫɤ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ȿɧɢɫɟɣ ɨɬ ɫɛɪɨɫɨɜ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ.  
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Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɬɭɪɚɧɫɤɚ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
ȿɧɢɣɫɤɨɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 : 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ , ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ 
Ɇȼɬ 4500 4500 4500 4500 4500 

ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 6800 6800 6800 6800 6800 

ȼɵɪɚɛɨɬɤɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 30600000 30600000 30600000 30600000 

306000
00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 612000 612000 612000 612000 612000 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 29988000 29988000 29988000 29988000 

299880
00 

Ɍɚɪɢɮ ɧɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ Ɇȼɬ*ɱ 1007 1042 1077 1110 1143 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 30198 31247 32297 33287 34276 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 5033 5208 5383 5548 5713 

 
ȼɵɜɨɞ: ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɬɚɛɥɢɰɵ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ, ɦɵ 

ɦɨɠɟɦ ɭɜɢɞɟɬɶ ɩɨɫɬɨɹɧɧɵɣ ɪɨɫɬ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɷɬɨ ɜɫɟ ɝɨɜɨɪɢɬ ɨɛ 
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ɩɨɫɬɨɹɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɜɵɪɭɱɤɢ, ɱɬɨ ɧɟ ɦɚɥɨ ɜɚɠɧɨ ɡɧɚɬɶ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ. 

 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2.  
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,7 484,65 

ɉɪɨɱɢɟ 165,3 743,85 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  1228,50 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɍɫɬ. ɦɨɳɧɨɫɬɶ ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 

4500 Ɇȼɬ 
Ɉɬ 1 ɞɨ 5 Ɉɬ 6 ɞɨ 15 Ɉɬ 16 ɞɨ 25 ɋɜɵɲɟ 25 

0,011 0,014 0,023 0,037 
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Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 609,21 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 33,57 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 9,73 

ɂɬɨɝɨ  652,51 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ȿɧɢɫɟɣ, ɫɨɫɬɚɜɥɹɟɬ 4,80 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ∙ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2033 2034 2035 2036 2037 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 958,3 856,3 834,2 834,2 834,2 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 22,5 20,1 19,6 19,6 19,6 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 1 228,5 1 228,5 1 228,5 1 228,5 1 228,5 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 3,9 3,5 5,6 5,6 5,6 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 652,5 652,5 652,5 652,5 652,5 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 419,2 419,2 419,2 419,2 419,2 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 3 285,0 3 180,2 3 159,7 3 159,7 3 159,7 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
ȼɵɜɨɞ: ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɬɚɛɥɢɰɵ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɧɢɠɚɸɬɫɹ, ɞɚɥɟɟ ɫɬɚɛɢɥɢɡɢɪɭɸɬɫɹ. 

 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ – 20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 2035–

2039 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2035  2036 2037 2038 2039 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 8 713 8 905 9 102 9 306 9 510 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 7 322 7 477 7 637 7 802 7 967 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 40 40 40 19 19 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 54 54 54 54 54 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 16 129 16 475 16 833 17 181 17 550 

А̥о̬т̶̛̛̌̚о̦̦ы
е от̸̛̭ле̛̦́, 
̥л̦.̬у̍., 679

Р̵̭̌оды ̦̌ 
̭т̵̬̌о̛̦̏̌е, 
̥л̦.̬у̍., 16

Эк̭плу̌т̶̛̌о̦…

Р̵̭̌оды ̦̌ 
̬е̥о̦т 

п̬о̛̏̚од̭т̏е̦̦ы
̵ ̴о̦до̏, 

̥л̦.̬у̍., 2

Р̵̭̌оды ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̵̛̺̀ 

ко̥п̛̦̜̌, 
̥л̦.̬у̍., 653

Н̌ло̐ ̦ ̌ ̏оду, 
̥л̦.̬у̍., 419.2
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ȼɵɜɨɞ: ɂɡ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɪɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɫ 

ɤɚɠɞɵɦ ɝɨɞɨɦ ɩɪɨɝɪɟɫɫɢɪɭɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɩɪɢɛɵɥɢ. 
 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ – ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɚɧɚɥɢɡ ɜɫɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. ɉɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɪɚɡɧɨɫɬɶ ɰɟɧɵ ɬɨɜɚɪɚ ɢ ɟɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2035 2036 2037 2038 2039 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 46 725 47 683 48 672 49 692 50 712 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 3 160 3 160 3 160 3 160 3 160 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 43 565 44 523 45 512 46 532 47 552 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 

ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 8 713 8 905 9 102 9 306 9 510 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 34 852 35 618 36 410 37 226 38 042 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20 20 20 20 20 

 
ȼɵɜɨɞ: ɋ 2035 ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, 

ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɪɢɛɵɥɶ ɤɨɦɩɚɧɢɢ ɧɚɱɢɧɚɟɬ ɪɚɫɬɢ. 
 
8.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 

 
Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ – ɧɟɩɪɟɪɵɜɧɵɣ ɩɪɨɰɟɫɫ ɞɜɢɠɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜɨ 

ɜɪɟɦɟɧɢ. Ɉɧ ɨɬɪɚɠɚɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɫɪɟɞɫɬɜ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ 
ɬɚɤɠɟ ɪɚɫɯɨɞɵ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɭɫɬɚɧɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨɤɚɡɵɜɚɟɬ ɞɜɢɠɟɧɢɟ ɞɟɧɟɠɧɵɯ ɮɨɧɞɨɜ ɜ 
ɛɭɞɭɳɟɦ, ɞɥɹ ɨɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɩɪɨɟɤɬɚ. Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ 

 
ȼɵɜɨɞ: ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɞɟɧɟɠɧɵɯ ɮɨɧɞɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɫ 2020 ɝ. 

ɩɨ 2035 ɝ. ɧɚɛɥɸɞɚɟɬɫɹ ɞɟɮɢɰɢɬ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɫ 2034 ɝ. ɩɪɨɢɫɯɨɞɢɬ 
ɨɤɭɩɚɟɦɨɫɬɶ ɩɪɨɟɤɬɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɷɬɚɩɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ, ɡɚɜɟɪɲɟɧɢɟɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɭɫɤɨ-
ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥ 174 ɦɟɫɹɰɟɜ. 
 

8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
8.4.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɢ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24–16–
1/20–113;  
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ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–
113. 

ɜ) ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expert systems».  
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1 ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 35 ɥɟɬ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2 ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 

 
3 ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 

i.ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɫɜɨɞɢɬɫɹ 
ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8– ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 174 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,11 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,1 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 111 000 

 
ȼɵɜɨɞ: ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɪɨɟɤɬ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪ. ȿɧɢɫɟɣ 

ɫɱɢɬɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ. 
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9 ȼɥɢɹɧɢɟ ɡɚɬɨɩɥɟɧɧɨɣ ɢ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ 
Ƚɗɋ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ 

 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɡɚɦɟɞɥɹɟɬɫɹ ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɱɟɧɢɟ. ɗɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɚɤɤɭɦɭɥɹɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɨɝɟɧɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ ɜ ɡɨɧɟ ɩɨɞɩɨɪɚ, ɜ ɤɨɬɨɪɨɣ ɨɛɪɚɡɭɟɬɫɹ ɨɛɲɢɪɧɚɹ ɩɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ. 
Ⱦɧɨ ɫɥɭɠɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɮɚɤɬɨɪɨɦ ɨɛɨɝɚɳɟɧɢɹ ɜɨɞɵ ɛɢɨɝɟɧɧɵɦɢ ɢ 
ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɡɚ ɫɱɟɬ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɢɡ ɩɨɱɜɵ ɢ ɪɚɡɥɨɠɟɧɢɹ 
ɡɚɬɨɩɥɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ɂɡɦɟɧɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢ ɫɜɟɬɨɜɨɣ ɪɟɠɢɦ, ɚ 
ɭɫɢɥɢɜɚɸɳɟɟɫɹ ɡɚɢɥɢɜɚɧɢɟ ɫɧɢɠɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɬɨɥɳɟ ɜɨɞɵ. 

Ɉɞɧɨɣ ɢɡ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ Ƚɗɋ, ɩɨɫɬɪɨɟɧɧɵɯ ɜ ɥɟɫɨɩɨɤɪɵɬɵɯ ɪɟɝɢɨɧɚɯ ɫɨ 
ɫɪɟɞɧɢɦ ɡɚɩɚɫɨɦ ɞɪɟɜɟɫɢɧɵ ɨɤɨɥɨ 200 ɦ3 ɧɚ ɝɟɤɬɚɪɟ, ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ 
ɩɨɹɜɥɟɧɢɹ ɧɚ ɚɤɜɚɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɝɪɨɦɧɵɯ ɨɛɴɟɦɨɜ ɩɥɚɜɚɸɳɟɣ 
ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ. ɉɨɞ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɨɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɨɬɞɟɥɶɧɵɟ ɞɟɪɟɜɶɹ ɫ 
ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɢ ɜɟɬɜɹɦɢ, ɯɥɵɫɬɵ, ɜɟɪɲɢɧɧɢɤ, ɫɨɪɬɢɦɟɧɬɵ, ɤɨɪɨɬɶɟ ɫ 
ɩɢɥɶɧɵɦ ɨɬɪɟɡɨɦ ɢ ɫ ɨɛɥɨɦɚɦɢ ɤɨɧɰɟɜɵɯ ɱɚɫɬɟɣ, ɜɚɥɟɠɧɢɤ, ɤɨɪɧɢ ɞɟɪɟɜɶɟɜ.  

 
9.1  ɂɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɪɟɜɟɫɢɧɨɣ 

 
ɉɪɢɱɢɧ ɩɨɹɜɥɟɧɢɹ ɩɥɚɜɚɸɳɟɣ ɩɨ ɚɤɜɚɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ Ƚɗɋ 

ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɦɧɨɝɨ – ɷɬɨ ɜɫɩɥɵɬɢɟ ɩɨɪɭɛɨɱɧɵɯ ɨɫɬɚɬɤɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 
ɥɟɫɨɫɜɨɞɤɢ ɢ ɥɟɫɨɨɱɢɫɬɤɢ, ɫɭɯɨɫɬɨɹ ɢ ɜɚɥɟɠɧɢɤɚ ɫ ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ, ɚ ɬɚɤɠɟ ɨɬɩɚɞ ɩɨɥɭɡɚɬɨɩɥɟɧɧɵɯ ɞɪɟɜɨɫɬɨɟɜ, ɯɨɡɹɣɫɬɜɟɧɧɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ɛɭɤɫɢɪɨɜɤɚ ɩɥɨɬɨɜ, ɪɚɛɨɬɚ ɥɟɫɨɫɩɥɚɜɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɬ.ɩ.), ɩɨɫɬɭɩɥɟɧɢɟ ɫ ɛɟɪɟɝɨɜɨɣ ɥɢɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɫɥɟɞɫɬɜɢɟ 
ɪɚɡɦɵɜɚ ɢ ɨɛɜɚɥɚ ɛɟɪɟɝɨɜ, ɫɬɢɯɢɣɧɵɟ ɹɜɥɟɧɢɹ; ɞɨɥɹ ɜɤɥɚɞɚ ɤɚɠɞɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɨɞɨɯɪɚɧɢɥɢɳ ɫɢɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ. 

ɇɢ ɧɚ ɨɞɧɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Ƚɗɋ ɋɢɛɢɪɢ ɪɚɛɨɬɵ ɩɨ ɥɟɫɨɫɜɨɞɤɟ ɢ 
ɥɟɫɨɨɱɢɫɬɤɟ ɧɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜ ɩɪɨɟɤɬɧɨɦ ɨɛɴɟɦɟ, ɱɬɨ ɹɜɢɥɨɫɶ ɩɪɢɱɢɧɨɣ 
ɡɚɬɨɩɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɛɴɟɦɨɜ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 
ɨɛɭɫɥɨɜɢɜɲɢɯ ɩɨɹɜɥɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɩɚɫɨɜ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ. 

ɂɫɬɨɱɧɢɤɢ ɡɚɫɨɪɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɞɪɟɜɟɫɢɧɨɣ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ 
ɬɢɩɚ - ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɢ ɩɪɢɪɨɞɧɵɟ: 

 ɡɚɫɨɪɟɧɢɟ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɩɪɢɪɨɞɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɜ ɩɪɨɰɟɫɫɟ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ. 
 ɡɚɫɨɪɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ - 
ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ. 
 
Ʉ ɚɧɬɪɨɩɨɝɟɧɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɡɚɫɨɪɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬɧɨɫɹɬɫɹ: 
 ɚɜɚɪɢɢ ɨɬ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ ɧɚ ɥɟɫɨɫɩɥɚɜɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɢ 
ɛɭɤɫɢɪɨɜɤɟ ɥɟɫɨɬɪɚɧɫɩɨɪɬɧɵɯ ɟɞɢɧɢɰ; 
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 ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɧɚɫɟɥɟɧɢɹ ɧɚ ɛɟɪɟɝɚɯ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ ɜɩɚɞɚɸɳɢɯ ɪɟɤ; 
 ɡɚɬɨɩɥɟɧɧɚɹ ɢ ɩɨɥɭɡɚɬɨɩɥɟɧɧɚɹ ɞɪɟɜɟɫɢɧɚ ɜ ɥɨɠɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 ɩɨɪɭɛɨɱɧɵɟ ɨɫɬɚɬɤɢ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɥɟɫɨɫɜɨɞɤɟ ɢ 
ɥɟɫɨɨɱɢɫɬɤɟ; 
 ɩɨɬɟɪɢ ɞɪɟɜɟɫɢɧɵ ɩɪɢ ɫɝɪɭɡɤɟ ɥɟɫɚ ɧɚ ɜɨɞɭ, ɫɩɥɨɬɤɟ, ɩɨɝɪɭɡɤɟ ɜ ɫɭɞɚ, 
ɛɭɤɫɢɪɨɜɤɟ ɩɥɨɬɨɜ, ɜɵɝɪɭɡɤɟ ɧɚ ɛɟɪɟɝ; 
 ɧɚɪɭɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɥɟɫɨɫɩɥɚɜɧɵɯ ɪɚɛɨɬ.  
 
Ʉ ɩɪɢɪɨɞɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɡɚɫɨɪɟɧɢɹ ɨɬɧɨɫɹɬɫɹ: 
 ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. 
 ɩɚɞɟɧɢɟ ɞɟɪɟɜɶɟɜ ɜ ɜɨɞɭ ɫ ɛɟɪɟɝɨɜɨɣ ɥɢɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɦɵɜɚ ɢ ɨɛɪɭɲɟɧɢɹ ɛɟɪɟɝɨɜ; 
 ɨɬɩɚɞ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɡɚɬɨɩɥɟɧɧɨɝɨ ɧɚ ɤɨɪɧɸ ɞɪɟɜɨɫɬɨɹ ɨɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɥɧ ɢ ɩɨɞɜɢɠɟɤ ɥɶɞɚ; 
 ɜɵɧɨɫ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɢɡ ɪɟɤ, ɜɩɚɞɚɸɳɢɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ; 
 ɫɬɢɯɢɣɧɵɟ ɹɜɥɟɧɢɹ. 
 
ɉɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɩɪɨɛɥɟɦ ɡɚɫɨɪɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ Ƚɗɋ ɞɪɟɜɟɫɢɧɨɣ 

ɧɟɨɛɯɨɞɢɦɨ ɧɟ ɬɨɥɶɤɨ ɭɫɬɚɧɨɜɢɬɶ ɮɚɤɬɨɪɵ ɩɨɫɬɭɩɥɟɧɢɹ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɧɚ 
ɚɤɜɚɬɨɪɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɨ ɢ ɭɫɬɚɧɨɜɢɬɶ ɢɯ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɩɪɢɱɢɧ (ɬɚɛɥɢɰɚ 
9.1).  

 
Ɍɚɛɥɢɰɚ 9.1 − Ɂɚɜɢɫɢɦɨɫɬɶ ɮɚɤɬɨɪɨɜ ɨɬ ɩɪɢɱɢɧ ɩɨɫɬɭɩɥɟɧɢɹ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɚɤɬɨɪɨɜ 
Ɂɚɜɢɫɢɦɨɫɬɶ ɮɚɤɬɨɪɨɜ ɨɬ ɩɪɢɱɢɧ ɩɨɫɬɭɩɥɟɧɢɹ ɞɪɟɜɟɫɧɨɣ 

ɦɚɫɫɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
1 ɉɨɪɭɛɨɱɧɵɟ ɨɫɬɚɬɤɢ ɥɟɫɨɫɜɨɞɤɢ ɢ 

ɥɟɫɨɨɱɢɫɬɤɢ 
ɋɪɟɞɧɢɣ ɡɚɩɚɫ ɫɵɪɨɪɚɫɬɭɳɟɣ ɞɪɟɜɟɫɢɧɵ ɜ ɦ3/ɝɚ, ɬɟɯɧɨɥɨɝɢɹ 

ɨɱɢɫɬɤɢ. 
2 Ⱦɪɟɜɟɫɧɚɹ ɦɚɫɫɚ, ɩɨɫɬɭɩɚɸɳɚɹ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢ ɪɚɡɦɵɜɟ ɟɝɨ 

ɛɟɪɟɝɨɜ 

ɒɢɪɢɧɚ ɪɚɡɦɵɜɚ ɛɟɪɟɝɨɜɨɣ ɩɨɥɨɫɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɷɧɟɪɝɢɢ ɜɟɬɪɨɜɵɯ ɜɨɥɧ. Ɂɚɩɚɫ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ 

ɜ ɩɨɥɨɫɟ ɪɚɡɦɵɜɚ. 
3 Ⱦɪɟɜɟɫɧɚɹ ɦɚɫɫɚ, ɩɨɫɬɭɩɚɸɳɚɹ ɢɡ 
ɪɟɤ, ɜɩɚɞɚɸɳɢɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

ɉɨɬɟɪɢ ɞɪɟɜɟɫɧɨɝɨ ɫɵɪɶɹ: 
1 ɩɪɢ ɦɨɥɟɜɨɦ, ɩɥɨɬɨɜɨɦ, ɫɭɞɨɜɨɦ ɥɟɫɨɬɪɚɧɫɩɨɪɬɟ, 

ɡɚɜɢɫɹɳɢɟ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɝɪɭɡɨɩɨɬɨɤɨɜ; 
2 ɩɪɢ ɪɚɡɦɵɜɟ ɛɟɪɟɝɨɜɨɣ ɩɨɥɨɫɵ ɪɟɤɢ; 
3 ɨɬ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɟɫɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, 

ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɛɚɫɫɟɣɧɚɯ ɪɟɤ. 
4 Ɉɬɩɚɞ ɱɚɫɬɢɱɧɨ ɩɨɞɬɨɩɥɟɧɧɨɣ 

ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɜ ɪɚɣɨɧɟ ɛɟɪɟɝɨɜɨɣ 
ɩɨɥɨɫɵ 

      1 ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɥɟɫɨɫɜɨɞɤɢ; 
      2 ɩɟɪɢɨɞ ɧɚɯɨɠɞɟɧɢɹ ɩɨɞɬɨɩɥɟɧɧɵɯ ɞɟɪɟɜɶɟɜ ɜ ɜɨɞɟ; 
      3 ɩɨɪɨɞɧɵɣ ɫɨɫɬɚɜ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9.1 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɚɤɬɨɪɨɜ Ɂɚɜɢɫɢɦɨɫɬɶ ɮɚɤɬɨɪɨɜ ɨɬ ɩɪɢɱɢɧ ɩɨɫɬɭɩɥɟɧɢɹ ɞɪɟɜɟɫɧɨɣ 

ɦɚɫɫɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
5 ɉɨɬɟɪɹɧɧɨɟ ɞɪɟɜɟɫɧɨɟ ɫɵɪɶɟ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɟɫɨɫɩɥɚɜɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ ɧɚ ɚɤɜɚɬɨɪɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɉɨɬɟɪɢ ɫɵɪɶɹ ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɹɯ: 
      1 ɛɟɪɟɝɨɜɚɹ ɫɩɥɨɬɤɚ; 
      2 ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɥɨɬɨɜ; 
      3 ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɥɨɬɨɜ ɩɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚɦ; 
      4 ɜɵɝɪɭɡɤɚ ɫɩɥɨɬɨɱɧɵɯ ɟɞɢɧɢɰ; 
      5 ɩɨɝɪɭɡɨɱɧɨ-ɨɬɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɭɞɨɜɵɯ 
ɩɟɪɟɜɨɡɤɚɯ ɥɟɫɚ ɩɨ ɜɨɞɨɯɪɚɧɢɥɢɳɭ. 

6 ɉɪɨɱɢɟ ɩɨɬɟɪɢ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ        1 ɫɬɢɯɢɣɧɵɟ ɛɟɞɫɬɜɢɹ (ɧɚɜɨɞɧɟɧɢɹ ɢ ɥɟɞɨɯɨɞɵ ɩɪɢ 
ɜɵɫɨɤɢɯ ɝɨɪɢɡɨɧɬɚɯ ɜɨɞɵ), ɩɨɜɥɟɤɲɢɟ ɚɜɚɪɢɢ ɧɚ 
ɥɟɫɨɫɩɥɚɜɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ; 
        2 ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɟɫɩɥɚɜɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɫɚɦɨɡɚɝɨɬɨɜɢɬɟɥɟɣ, ɪɵɛɚɤɨɜ, ɬɭɪɢɫɬɨɜ ɢ ɩɪ. 

 
9.2 ȼɥɢɹɧɢɟ ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 

 
Ⱦɪɟɜɟɫɢɧɚ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɜɨɞɭ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɝɚɡɨɜɵɣ ɪɟɠɢɦ ɜɨɞɨɟɦɚ ɢ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɧɟɝɨ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ (ɪɢɫɭɧɨɤ 9.1). 
ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɞɪɟɜɟɫɢɧɵ ɜ ɜɨɞɧɭɸ ɫɪɟɞɭ ɧɚ ɮɨɧɟ ɜɨɡɪɚɫɬɚɧɢɹ ɏɉɄ ɢ ȻɉɄ5 
ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɢ ɩɨɜɵɲɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɜɨɞɟ. 

ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɡɚɬɨɩɥɟɧɧɚɹ ɞɪɟɜɟɫɢɧɚ ɜɵɡɵɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɢɨɧɨɜ ɚɦɨɧɢɹ, ɨɤɫɢɞɚ ɚɡɨɬɚ ɢ ɫɨɥɟɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ (ɪɢɫɭɧɨɤ 9.1).  

ɉɨɫɬɭɩɥɟɧɢɟ ɜ ɜɨɞɨɟɦɵ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ ɹɜɥɹɸɬɫɹ ɥɢɦɢɬɢɪɭɸɳɢɦɢ ɞɥɹ ɜɨɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜɵɡɵɜɚɟɬ 
ɛɭɪɧɵɣ ɪɨɫɬ ɩɟɪɜɢɱɧɨɣ ɛɢɨɩɪɨɞɭɤɰɢɢ ɜ ɜɨɞɨɟɦɚɯ ɢ ɪɟɡɤɨɟ ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ.  

Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɭɯɭɞɲɚɟɬɫɹ ɬɚɤ ɠɟ ɡɚ ɫɱɟɬ ɩɟɪɟɝɪɭɡɤɢ ɟɝɨ ɨɪɝɚɧɢɱɟɫɤɢɦ 
ɜɟɳɟɫɬɜɨɦ ɚɜɬɨɯɬɨɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɧɚɥɢɱɢɹ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɬɨɤɫɢɧɨɜ, 
ɤɨɬɨɪɵɟ ɜɵɞɟɥɹɸɬɫɹ ɫɢɧɟɡɟɥɟɧɵɦɢ ɜɨɞɨɪɨɫɥɹɦɢ ɜ ɩɪɨɰɟɫɫɟ ɠɢɡɧɢ ɢ ɩɪɢ ɢɯ 
ɨɬɦɢɪɚɧɢɢ. 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɨɛɴɟɦɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɡɚɬɨɩɥɟɧɧɨɣ ɞɪɟɜɟɫɢɧɵ 
ɩɨɫɬɭɩɚɸɬ ɜ ɩɟɪɜɵɟ 2–4 ɝɨɞɚ ɧɚɯɨɠɞɟɧɢɹ ɟɟ ɜ ɜɨɞɟ.  

Ɂɚɬɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɡɚɦɟɞɥɹɟɬɫɹ. 
ȼɵɹɜɥɟɧɨ, ɱɬɨ ɜɥɢɹɧɢɟ ɡɚɬɨɩɥɟɧɧɨɣ ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ 
ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɪɟɠɢɦ, ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 20 ɥɟɬ. 
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Ɋɢɫɭɧɨɤ 9.1 − Ⱦɢɧɚɦɢɤɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ȻɉɄ,ɏɉɄ, ɤɢɫɥɨɪɨɞɚ, ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. 
 

Ɂɚɬɨɩɥɟɧɧɵɟ ɥɟɫɧɵɟ ɪɟɫɭɪɫɵ ɦɨɝɭɬ ɮɨɪɦɢɪɨɜɚɬɶ ɡɚɩɚɫɵ ɮɟɧɨɥɶɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ.  

Ⱦɪɟɜɟɫɢɧɚ ɦɨɠɟɬ ɞɚɬɶ ɨɬ 0,00022 ɞɨ 0,012 % ɮɟɧɨɥɨɜ. ȼɵɞɟɥɟɧɢɟ 
ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ: ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɧɚɯɨɠɞɟɧɢɹ ɞɪɟɜɟɫɢɧɵ ɜ ɜɨɞɟ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɩɨɪɨɞɚ ɞɪɟɜɟɫɢɧɵ ɢ ɬ.ɞ. 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵ, ɫ ɬɨɤɫɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɦɧɨɝɨɚɬɨɦɧɵɟ ɮɟɧɨɥɵ, 
ɥɢɦɢɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ ɜɪɟɞɧɨɫɬɢ ɬɚɧɧɢɞɨɜ ɞɥɹ ɪɵɛɵ 10 ɦɝ/ɥ 

ɇɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɡɚɬɨɧɭɜɲɟɣ ɞɪɟɜɟɫɢɧɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɤɚɡɵɜɚɟɬɫɹ 
ɧɚ ɢɡɦɟɧɟɧɢɢ ɤɢɫɥɨɪɨɞɧɨɝɨ ɪɟɠɢɦɚ ɜ ɜɨɞɧɨɦ ɨɛɴɟɤɬɟ, ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɡɚ ɫɱɟɬ 
ɩɨɝɥɨɳɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɫɚɦɨɣ ɞɪɟɜɟɫɢɧɨɣ.  

ɉɨɝɥɨɳɟɧɢɟ 1 ɬ ɞɪɟɜɟɫɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 7 ɝ/ɫɭɬ. ɉɨɞɨɛɧɨɟ ɚɤɬɢɜɧɨɟ 
ɩɨɝɥɨɳɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɞɪɟɜɟɫɢɧɨɣ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 200 ɫɭɬɨɤ ɫ ɦɨɦɟɧɬɚ 
ɟɟ ɡɚɬɨɩɥɟɧɢɹ. ȼ ɩɟɪɜɵɟ 30 ɫɭɬɨɤ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ (ɫɨ ɫɤɨɪɨɫɬɶɸ 17 ɝ/ɫɭɬ.) 
ɤɢɫɥɨɪɨɞ ɩɨɝɥɨɳɚɟɬɫɹ ɤɨɪɨɣ. ȼ ɩɨɫɥɟɞɭɸɳɢɣ ɩɟɪɢɨɞ ɫɤɨɪɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ 
ɤɢɫɥɨɪɨɞɚ ɩɨ ɫɚɦɨɣ ɞɪɟɜɟɫɢɧɟ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɪɚɧɟɟ ɩɪɢɜɟɞɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ 
(7 ɝ/ɫɭɬ.). ɑɟɪɟɡ 300 - 360 ɫɭɬɨɤ ɩɨɫɥɟ ɡɚɬɨɩɥɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɪɟɜɟɫɢɧɵ 
ɩɨɹɜɥɹɸɬɫɹ ɜɨɞɧɵɟ ɝɪɢɛɵ, ɪɚɡɥɚɝɚɸɳɢɟ ɟɟ. ɉɪɢɪɨɫɬ ɢɯ ɨɛɳɟɣ ɛɢɨɦɚɫɫɵ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 30 ɞɨ 40 ɬ/ɫɭɬ. ɫ 1 ɤɦ2 ɩɥɨɳɚɞɢ ɞɧɚ, ɡɚɧɹɬɨɝɨ ɞɪɟɜɟɫɢɧɨɣ. 
ɉɨɫɬɨɹɧɧɨ ɨɬɦɢɪɚɹ, ɛɢɨɦɚɫɫɚ ɩɨɫɬɚɜɥɹɟɬ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ, ɚɤɬɢɜɧɨ 
ɩɨɝɥɨɳɚɸɳɟɟ ɪɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ. ȿɠɟɫɭɬɨɱɧɨ ɩɨɝɥɨɳɟɧɢɟ ɤɢɫɥɨɪɨɞɚ 
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ɫɨɫɬɚɜɥɹɟɬ ଵଵ ɨɬɦɢɪɚɸɳɟɣ ɛɢɨɦɚɫɫɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ 
ɡɚɬɨɧɭɜɲɟɣ ɞɪɟɜɟɫɢɧɵ ɟɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ 
ɨɤɚɡɵɜɚɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦ. 

ɉɪɢɦɟɪ ɨɛɴɟɦɚ ɮɟɧɨɥɨɜ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Ȼɨɝɭɱɚɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɬɚɛɥɢɰɟ 9.2. 

 
Ɍɚɛɥɢɰɚ 9.2 - Ɉɛɴɟɦ ɮɟɧɨɥɨɜ, ɮɨɪɦɢɪɭɟɦɵɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ȻɨȽɗɋ 

Ɉɛɴɟɦ ɞɪɟɜɟɫɢɧɵ, 
ɦɥɧ. ɦ3 

Ɉɛɴɟɦ ɮɟɧɨɥɨɜ, ɬ 
max min 

2,0 14400,0 264,0 
3,4 24480,0 448,8 
5,6 40000,0 733,5 
7,0 50400,0 924,0 
9,1 65520,0 1201,2 
12,0 86400,0 1584,0 

 
ȼɥɢɹɧɢɟ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɨɰɟɧɢɜɚɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ 

ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɥɢɹɧɢɹ ɢɯ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɪɵɛ, ɬ. ɤ. ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɜɨɞɵ. 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɰɟɧɧɵɯ ɜɢɞɨɜ ɪɵɛ ɩɪɟɞɴɹɜɥɹɸɬɫɹ 
ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɜɨɞɵ: 

 ɪɚɫɬɜɨɪɢɦɵɣ ɤɢɫɥɨɪɨɞ ɜ ɩɪɨɛɟ, ɨɬɨɛɪɚɧɧɨɣ ɜ ɩɟɪɢɨɞ ɫɭɬɨɱɧɨɝɨ 
ɦɢɧɢɦɭɦɚ, 6 ɦɝ/ɥ; 

 ɛɢɨɯɢɦɢɱɟɫɤɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɫɥɨɪɨɞɟ (ȻɉɄ) ɩɨɥɧɚɹ ɩɪɢ 20ºɋ, 3ɦɝ/ɥ; 
 ɚɤɬɢɜɧɚɹ ɪɟɚɤɰɢɹ ɪɇ 6,5 - 8,5; 
 ɹɞɨɜɢɬɵɟ ɜɟɳɟɫɬɜɚ ɧɟ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, 

ɨɤɚɡɵɜɚɸɳɢɯ ɩɪɹɦɨɟ ɢɥɢ ɤɨɫɜɟɧɧɨɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɵɛ ɢɥɢ 
ɜɨɞɧɵɟ ɨɪɝɚɧɢɡɦɵ, ɫɥɭɠɚɳɢɟ ɤɨɪɦɨɦ ɞɥɹ ɪɵɛ. 

 
ȼɟɳɟɫɬɜɚ, ɷɤɫɬɪɚɝɢɪɭɟɦɵɟ ɜɨɞɨɣ (ȼɗȼ) ɢɡ ɞɪɟɜɟɫɢɧɵ, ɫɨɫɬɨɹɬ ɜ ɨɫɧɨɜɧɨɦ 

ɢɡ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ ɫɨɟɞɢɧɟɧɢɣ: 
 ɦɧɨɝɨɚɬɨɦɧɵɟ ɮɟɧɨɥɵ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɞɭɛɢɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɢɥɢ 

ɬɚɧɧɢɞɵ; 
 ɩɨɥɢɫɚɯɚɪɢɞɵ - ɩɟɤɬɢɧɵ, ɤɪɚɯɦɚɥ ɢ ɧɟɤɨɬɨɪɵɟ ɝɟɦɢɰɟɥɥɸɥɨɡɵ, ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɟ ɤɚɦɟɞɢ; 
 ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɭɝɥɟɜɨɞɵ. 
 

Ʉɪɢɬɟɪɢɟɦ ɛɟɡɜɪɟɞɧɨɫɬɢ ɥɟɫɨɫɩɥɚɜɚ ɞɥɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ 
ɜɨɞɨɟɦɚ ɹɜɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɨɜ ɞɪɟɜɟɫɢɧɵ ɢ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɥɟɫɨɫɩɥɚɜɚ 
1:250, ɱɬɨ ɞɨɤɚɡɚɧɨ ɦɧɨɝɨɥɟɬɧɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ȽɨɫɇɂɈɊɏɚ. ɉɪɢ ɷɬɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢ ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɬɪɚɝɢɪɭɟɦɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɤɨɥɟɛɥɟɬɫɹ ɨɤɨɥɨ 1,6 - 
2,0 ɦɝ/ɥ, ɱɬɨ ɧɟ ɫɨɡɞɚɟɬ ɧɟɛɥɚɝɨɩɨɥɭɱɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɨɛɢɬɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ 
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ɜɨɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ. ɉɨɷɬɨɦɭ ɬɚɤɨɟ ɨɬɧɨɲɟɧɢɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɟ ɧɚɪɭɲɚɬɶ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɥɟɫɨɫɩɥɚɜɚ. 

ȼ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɥɟɫɨɫɩɥɚɜɚ ɨɬɧɨɲɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɤ ɜɨɞɟ ɩɪɚɤɬɢɱɟɫɤɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɢ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 
1:250 ɞɨ 1:12500 ɢ ɦɟɧɟɟ. ɉɪɢ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɞɚɧɧɵɟ ɚɧɚɥɢɡɚ ɜɨɞɵ ɪɹɞɚ ɪɟɤ ɜɨ 
ɜɪɟɦɹ ɥɟɫɨɫɩɥɚɜɚ ɜɵɹɜɢɥɢ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɨɞɵ 
(ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, ȻɉɄ, ɪɇ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɦɨɥɢɫɬɵɯ ɢ 
ɞɭɛɢɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɬ.ɩ.) ɧɟ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɤ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɜɨɞɵ. Ⱦɪɟɜɟɫɢɧɚ, ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɚɹ ɜ ɩɥɨɬɚɯ ɩɨ ɨɡɟɪɚɦ ɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚɦ, ɧɚɯɨɞɢɜɲɚɹɫɹ ɞɨ ɷɬɨɝɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɜ ɜɨɞɟ ɪɟɤ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɦɵɬɚ, ɞɚɥɶɧɟɣɲɟɟ ɜɵɦɵɜɚɧɢɟ ɢɡ ɧɟɟ ɷɤɫɬɪɚɝɢɪɭɟɦɵɯ ɜɟɳɟɫɬɜ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɪɟɠɢɦ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɢ ɨɡɟɪ. 
  

9.3 Ɍɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɨɱɢɫɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ 
ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ 
 
ɋɨɡɞɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳ Ƚɗɋ 

ɨɬ ɩɥɚɜɚɸɳɟɣ, ɩɨɥɭɡɚɬɨɩɥɟɧɧɨɣ ɢ ɪɚɡɧɟɫɟɧɧɨɣ ɩɨ ɛɟɪɟɝɚɦ ɞɪɟɜɟɫɢɧɵ 
ɡɚɧɢɦɚɥɢɫɶ ɦɧɨɝɢɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɢ ɡɚɪɭɛɟɠɧɵɟ ɩɪɨɟɤɬɧɵɟ ɢ ɧɚɭɱɧɵɟ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɪɚɡɪɚɛɨɬɤɢ ɜɟɥɢɫɶ ɜ ɨɫɧɨɜɧɨɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɬɪɟɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ:  
1. ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɫɛɨɪɚ ɞɪɟɜɟɫɢɧɵ ɫ ɛɟɪɟɝɨɜ ɢ ɚɤɜɚɬɨɪɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ;  
2. ɩɥɚɜɭɱɢɟ ɚɝɪɟɝɚɬɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɫ ɱɚɫɬɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ ɞɪɟɜɟɫɢɧɵ;  
3. ɫɥɨɠɧɵɟ ɩɥɚɜɭɱɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɫ ɩɨɥɧɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ 

ɫɨɛɪɚɧɧɨɣ ɞɪɟɜɟɫɢɧɵ.  
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɧɟɨɛɯɨɞɢɦɨ:  

1) ɢɦɟɬɶ ɞɚɧɧɵɟ ɨ ɪɟɚɥɶɧɵɯ ɨɛɴɟɦɚɯ ɡɚɬɨɩɥɟɧɢɹ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɩɪɨɝɧɨɡ ɩɨɫɬɭɩɥɟɧɢɹ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɧɚ ɚɤɜɚɬɨɪɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
2) ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ, ɬ.ɤ. ɨɧɚ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɦɢɝɪɢɪɭɟɬ ɩɨ ɚɤɜɚɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  
3) ɡɧɚɬɶ ɤɚɱɟɫɬɜɟɧɧɵɣ ɢ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɞɪɟɜɟɫɢɧɵ ɞɥɹ ɜɵɛɨɪɚ 
ɧɚɩɪɚɜɥɟɧɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɪɚɛɨɬɤɢ;  
4) ɨɛɨɫɧɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɨɱɢɫɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɵ 
ɜɚɪɢɚɧɬɵ:  

ɚ) ɫɛɨɪ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɫɚɦɨɯɨɞɧɵɦɢ ɩɥɚɜɭɱɢɦɢ ɚɝɪɟɝɚɬɚɦɢ ɫ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɨɣ ɟɟ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɩɭɧɤɬɚɦ ɜɵɝɪɭɡɤɢ, 

ɛ) ɫɛɨɪ, ɱɚɫɬɢɱɧɚɹ ɢɥɢ ɩɨɥɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɫ ɩɨɦɨɳɶɸ 
ɫɚɦɨɯɨɞɧɵɯ ɢɥɢ ɧɟɫɚɦɨɯɨɞɧɵɯ ɩɥɚɜɭɱɢɯ ɚɝɪɟɝɚɬɨɜ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɨɬɨɜɨɣ 
ɩɪɨɞɭɤɰɢɢ,  
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ɜ) ɫɛɨɪ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ ɤɚɬɟɪɚɦɢ ɜ ɤɨɲɟɥɢ, ɛɭɤɫɢɪɨɜɤɚ ɢɯ ɤ 
ɫɬɚɰɢɨɧɚɪɧɨɦɭ ɢɥɢ ɩɥɚɜɭɱɟɦɭ ɩɪɢɱɚɥɭ ɞɥɹ ɜɵɝɪɭɡɤɢ ɧɚ ɛɟɪɟɝ ɫ ɰɟɥɶɸ 
ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ;  
5) ɭɱɢɬɵɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɩɚɫɨɜ ɞɪɟɜɟɫɢɧɵ ɩɨ ɭɱɚɫɬɤɚɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ 
ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɬɪɭɤɬɭɪɭ ɩɪɢɥɟɝɚɸɳɢɯ ɬɟɪɪɢɬɨɪɢɣ, ɨɩɪɟɞɟɥɢɬɶ ɩɭɧɤɬɵ 
ɜɵɝɪɭɡɤɢ ɞɪɟɜɟɫɢɧɵ. ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ 
ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɭɱɟɬɨɦ 
ɟɝɨ ɨɫɨɛɟɧɧɨɫɬɟɣ.  

ɂɡ ɚɧɚɥɢɡɚ ɩɪɨɟɤɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɬɟɯɧɨɥɨɝɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɨɱɢɫɬɤɢ ɚɤɜɚɬɨɪɢɣ ɜɨɞɨɯɪɚɧɢɥɢɳ Ƚɗɋ ɫɥɟɞɭɟɬ ɨɛɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ: 
1) ɫɛɨɪ ɫ ɛɟɪɟɝɚ ɢ ɚɤɜɚɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɫɬɭɩɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɦɟɯɚɧɢɡɚɰɢɢ: ɬɪɚɤɬɨɪɚ, ɥɟɛɟɞɤɢ, ɛɟɧɡɨɩɢɥɵ, ɤɚɬɟɪɚ, ɩɥɚɜɚɸɳɢɟ ɚɝɪɟɝɚɬɵ; 
2) ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ, ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɚɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ 

ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɤ ɩɨɫɥɟɞɭɸɳɟɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 
3) ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɜ ɩɥɨɬɚɯ, ɤɨɲɟɥɹɯ, ɛɚɪɠɚɯ ɤ ɦɟɫɬɚɦ 

ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ. 
Ɍɚɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫɛɨɪɚ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɞɪɟɜɟɫɢɧɵ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ, ɤɚɤ 

ɩɨɤɚɡɵɜɚɟɬ ɚɧɚɥɢɡ, ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚ, ɫɜɹɡɚɧɚ ɫ ɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɬɪɭɞɚ ɢ 
ɫɪɟɞɫɬɜ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɨɡɪɨɫɲɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ 
ɧɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɨɱɢɫɬɤɭ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ ɫɠɚɬɵɟ ɫɪɨɤɢ. 

ȼ ɬɚɛɥɢɰɟ 9.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɫɯɟɦ ɨɱɢɫɬɤɢ ɚɤɜɚɬɨɪɢɣ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɩɥɚɜɚɸɳɟɣ, ɪɚɡɧɟɫɟɧɧɨɣ ɩɨ ɛɟɪɟɝɚɦ 
ɢ ɞɪɟɜɟɫɢɧɵ. 

 
Ɍɚɛɥɢɰɚ 9.3 – ɇɚɩɪɚɜɥɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɱɢɫɬɤɢ ɚɤɜɚɬɨɪɢɢ 

ɇɚɩɪɚɜɥɟɧɢɟ 1 -ɋɛɨɪ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɫ ɚɤɜɚɬɨɪɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤɚɬɟɪɚɦɢ ɜ ɤɨɲɟɥɢ. 
-Ȼɭɤɫɢɪɨɜɤɚ ɤɨɲɟɥɟɣ ɤ ɩɥɚɜɚɸɳɟɦɭ 
ɫɨɪɬɢɪɨɜɨɱɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ. 
-ɋɨɪɬɢɪɨɜɤɚ ɧɚ ɬɨɜɚɪɧɭɸ ɢ ɧɟɤɨɧɞɢɰɢɨɧɧɭɸ 
ɞɪɟɜɟɫɢɧɭ. 
-Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɟɤɰɢɣ ɩɥɨɬɨɜ, ɩɨɝɪɭɡɤɚ 
ɧɟɤɨɧɞɢɰɢɨɧɧɨɣ ɞɪɟɜɟɫɢɧɵ ɜ ɛɚɪɠɢ. 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɞɪɟɜɟɫɢɧɵ ɩɨɬɪɟɛɢɬɟɥɸ. 

ɇɚɩɪɚɜɥɟɧɢɟ 2 -ɋɛɨɪ ɢ ɜɵɝɪɭɡɤɚ ɢɡ ɜɨɞɵ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɫ 
ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɩɥɚɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ. 
-ɋɨɪɬɢɪɨɜɤɚ ɞɪɟɜɟɫɢɧɵ ɧɚ ɬɨɜɚɪɧɭɸ ɢ 
ɧɟɤɨɧɞɢɰɢɨɧɧɭɸ. 
-Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢɡ ɬɨɜɚɪɧɨɣ ɞɪɟɜɟɫɢɧɵ ɫɟɤɰɢɣ 
ɩɥɨɬɨɜ ɢɥɢ ɩɟɪɟɝɪɭɡɤɚ ɧɚ ɛɚɪɠɭ. 
-ɉɟɪɟɪɚɛɨɬɤɚ ɧɟɤɨɧɞɢɰɢɨɧɧɨɣ ɞɪɟɜɟɫɢɧɵ ɧɚ 
ɳɟɩɭ. 
-ɉɟɪɟɝɪɭɡɤɚ ɳɟɩɵ ɧɚ ɛɚɪɠɭ. 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɨɥɭɱɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɩɨɬɪɟɛɢɬɟɥɸ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9.3 
ɇɚɩɪɚɜɥɟɧɢɟ 3 -ɋɛɨɪ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɫ ɚɤɜɚɬɨɪɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ ɜɵɝɪɭɡɤɚ ɢɡ ɜɨɞɵ ɫ ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɵɯ ɩɥɚɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ. 
-ɉɟɪɟɪɚɛɨɬɤɚ ɜɫɟɣ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɜ ɳɟɩɭ ɢɥɢ 
ɩɟɥɥɟɬɵ. 
-ɉɨɝɪɭɡɤɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɛɚɪɠɭ. 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 
ɩɨɬɪɟɛɢɬɟɥɸ. 
 

ɇɚɩɪɚɜɥɟɧɢɟ 4 
 

-ɋɛɨɪ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɫ ɛɟɪɟɝɨɜ, ɫɛɪɚɫɵɜɚɧɢɟ 
ɟɟ ɧɚ ɚɤɜɚɬɨɪɢɸ, ɫɛɨɪ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɧɨɣ 
ɦɚɫɫɵ ɫ ɚɤɜɚɬɨɪɢɢ ɩɥɚɜɭɱɢɦɢ ɚɝɪɟɝɚɬɚɦɢ. 
-Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɤɚɬɟɪɨɜ ɢɡ 
ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ ɥɟɫɨɬɪɚɧɫɩɨɪɬɧɵɯ 
ɟɞɢɧɢɰ (ɤɨɲɟɥɟɣ). 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɤɨɲɟɥɹ ɤ ɩɭɧɤɬɭ 
ɩɟɪɟɪɚɛɨɬɤɢ ɞɪɟɜɟɫɢɧɵ ɧɚ ɩɥɚɜɭɱɢɣ ɚɝɪɟɝɚɬ 
ɢɥɢ ɤ ɩɭɧɤɬɭ ɜɵɝɪɭɡɤɢ ɧɚ ɛɟɪɟɝ. 
 

ɇɚɩɪɚɜɥɟɧɢɟ 5.  
 

-ɋɪɟɡɚɧɢɟ ɨɞɢɧɨɱɧɨ ɫɬɨɹɳɢɯ ɞɟɪɟɜɶɟɜ 
ɩɥɚɜɭɱɢɦɢ ɚɝɪɟɝɚɬɚɦɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɦɢ 
ɦɚɧɢɩɭɥɹɬɨɪɚɦɢ ɫɨ ɫɪɟɡɚɸɳɟɣ ɝɨɥɨɜɤɨɣ. 
-ɉɨɝɪɭɡɤɚ ɫɪɟɡɚɧɧɵɯ ɫɬɜɨɥɨɜ ɧɚ ɩɥɚɜɭɱɢɣ 
ɚɝɪɟɝɚɬ ɢɥɢ ɛɚɪɠɭ. 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɫɬɜɨɥɨɜ ɤ ɩɭɧɤɬɭ ɜɵɝɪɭɡɤɢ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɇɚɩɪɚɜɥɟɧɢɟ 6.  
 

-ɋɪɟɡɚɧɢɟ ɨɞɢɧɨɱɧɵɯ ɫɬɜɨɥɨɜ ɫ ɭɤɥɚɞɤɨɣ ɢɯ ɧɚ 
ɩɥɚɜɭɱɟɟ ɭɫɬɪɨɣɫɬɜɨ ɢɥɢ ɫɛɪɚɫɵɜɚɧɢɟ ɧɚ 
ɚɤɜɚɬɨɪɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
-ɋɛɪɚɫɵɜɚɧɢɟ ɪɚɡɧɟɫɟɧɧɨɣ ɩɨ ɛɟɪɟɝɚɦ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɚɤɜɚɬɨɪɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
-ɋɛɨɪ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ ɜ ɤɨɲɟɥɢ. 

ɇɚɩɪɚɜɥɟɧɢɟ 7.  
 

-ɋɪɟɡɚɧɢɟ ɩɨɥɭɡɚɬɨɩɥɟɧɧɨɣ ɢ ɡɚɬɨɩɥɟɧɧɨɣ 
ɞɪɟɜɟɫɢɧɵ ɩɥɚɜɭɱɢɦɢ ɚɝɪɟɝɚɬɚɦɢ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɝɢɞɪɨɦɚɧɢɩɭɥɹɬɨɪɚɦɢ ɫɨ 
ɫɪɟɡɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ. 
-ɍɤɥɚɞɤɚ ɫɪɟɡɚɧɧɨɣ ɞɪɟɜɟɫɢɧɵ ɧɚ ɛɚɪɠɭ ɢɥɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɥɚɜɭɱɢɣ ɚɝɪɟɝɚɬ. 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɫɪɟɡɚɧɧɨɣ ɞɪɟɜɟɫɢɧɵ ɤ 
ɩɭɧɤɬɭ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɇɚɩɪɚɜɥɟɧɢɟ 8.  -ɋɛɨɪ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ ɫ ɚɤɜɚɬɨɪɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɨɲɟɥɢ. 
-Ȼɭɤɫɢɪɨɜɤɚ ɤɨɲɟɥɹ ɤ ɦɨɛɢɥɶɧɨɦɭ ɢɥɢ 
ɫɬɚɰɢɨɧɚɪɧɨɦɭ ɩɪɢɱɚɥɭ. 
-ȼɵɝɪɭɡɤɚ ɞɪɟɜɟɫɢɧɵ ɢɡ ɤɨɲɟɥɹ ɤɪɚɧɨɦ ɢ 
ɩɨɝɪɭɡɤɚ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬ. 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɞɪɟɜɟɫɢɧɵ ɧɚ 
ɫɨɪɬɢɪɨɜɨɱɧɵɣ ɭɡɟɥ. 
-Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɪɚɫɫɨɪɬɢɪɨɜɚɧɧɨɣ 
ɞɪɟɜɟɫɢɧɵ ɩɨɬɪɟɛɢɬɟɥɸ. 

 
ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɞɥɹ ɤɚɠɞɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɨɜ ɢ ɦɟɫɬ 
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ɫɤɨɩɥɟɧɢɹ ɞɪɟɜɟɫɢɧɵ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. ȼ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ 
ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ, ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ɨɛɥɚɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ. [65] 

ɂɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɪɟɞɥɚɝɚɟɦɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɨɱɢɫɬɤɢ ɚɤɜɚɬɨɪɢɣ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɧɚ ȿɧɢɫɟɣɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɨ ɩɟɪɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɬɚɤɨɟ 
ɠɟ ɩɪɢɦɟɧɹɥɨɫɶ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Ȼɪɚɬɫɤɨɣ Ƚɗɋ. Ɉɱɢɫɬɤɚ ɚɤɜɚɬɨɪɢɣ Ȼɪɚɬɫɤɨɣ 
Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. [64] 

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɨɱɢɫɬɤɚ ɚɤɜɚɬɨɪɢɢ ɧɚ Ȼɪɚɬɫɤɨɣ Ƚɗɋ 

 
ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫ ɚɤɜɚɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɭɛɢɪɚɥɨɫɶ 

ɨɤɨɥɨ 300 ɬɵɫ. ɦ3 ɞɪɟɜɟɫɢɧɵ ɢ ɩɟɪɟɞɚɜɚɥɨɫɶ Ȼɪɚɬɫɤɨɦɭ ɅɉɄ [64]. 
Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ: ɫɛɨɪ 

ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ, ɫɛɪɨɲɟɧɧɨɣ ɜ ɜɨɞɭ ɞɪɟɜɟɫɢɧɵ ɫ ɛɟɪɟɝɨɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ ɤɨɲɟɥɢ; ɛɭɤɫɢɪɨɜɤɚ ɤɨɲɟɥɟɣ ɫ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɨɣ ɤ ɩɥɚɜɭɱɟɦɭ 
ɩɪɢɱɚɥɭ; ɜɵɝɪɭɡɤɚ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɧɚ ɩɪɨɦɵɲɥɟɧɧɭɸ ɩɥɨɳɚɞɤɭ ɞɥɹ 
ɫɨɪɬɢɪɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ. 

 
9.4 ɉɪɢɦɟɧɟɧɢɟ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ  

 
ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɫɬɟɪɠɧɟɜɵɟ ɪɟɲɟɬɤɢ ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ 
ɝɢɞɪɨɬɭɪɛɢɧ ɨɬ ɩɨɩɚɞɚɧɢɹ ɩɥɚɜɚɸɳɢɯ ɬɟɥ (ɛɪɟɜɟɧ, ɬɨɩɥɹɤɨɜ, ɤɪɭɩɧɵɯ ɫɭɱɶɟɜ, 
ɜɨɞɨɪɨɫɥɟɣ, ɥɶɞɚ ɢ ɞɪ.). Ɉɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɜɨɞɨɩɪɢɟɦɧɢɤɚɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɟɪɟɤɪɵɜɚɹ ɩɪɨɥɟɬɵ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɨɞɜɨɞɢɬɫɹ ɜɨɞɚ. 
ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɪɟɲɟɬɤɢ ɩɪɨɟɤɬɢɪɭɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ 
ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ, ɬɚɤ ɤɚɤ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɪɟɲɟɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ 
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ɤɨɧɤɪɟɬɧɵɟ ɭɫɥɨɜɢɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɥɢɧɢɣ 
ɬɨɤɚ ɜ ɫɬɜɨɪɟ ɪɟɲɟɬɨɤ, ɝɥɭɛɢɧɚ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɨɠɢɞɚɟɦɚɹ ɫɬɟɩɟɧɶ ɡɚɫɨɪɟɧɢɹ, 
ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ, ɭɞɚɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɩɥɚɜɚɸɳɢɯ ɬɟɥ, ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɛɦɟɪɡɚɧɢɹ ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ. Ɏɨɪɦɵ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɢ ɪɢɝɟɥɟɣ 
ɪɟɲɟɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.3. 
 ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɫɬɟɪɠɧɟɜɵɟ ɪɟɲɟɬɤɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ 
ɫɨɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

 ɪɟɲɟɬɤɢ ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ;  
 ɪɟɲɟɬɤɢ ɝɥɭɛɢɧɧɵɯ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɞɚɧɢɣ ɫɬɚɧɰɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 9.3 − Ɏɨɪɦɵ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɢ ɪɢɝɟɥɟɣ ɪɟɲɟɬɨɤ: 

ɚ — ɩɪɨɮɢɥɢ ɫɬɟɪɠɧɟɣ; ɛ — ɩɪɨɮɢɥɢ ɨɛɨɝɪɟɜɚɟɦɵɯ ɫɬɟɪɠɧɟɣ; ɜ — 
ɩɪɨɮɢɥɢ ɪɢɝɟɥɟɣ; 1 — ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɩɪɨɩɭɫɤɚɟɬɫɹ ɩɨ ɫɬɟɪɠɧɸ; II — 

ɜɧɭɬɪɢ ɫɬɟɪɠɧɹ ɪɚɫɩɨɥɨɠɟɧɚ ɬɪɭɛɤɚ ɫ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɦ ɢɥɢ ɫ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ (ɝɨɪɹɱɚɹ ɜɨɞɚ, ɦɚɫɥɨ); III — ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 

ɪɚɫɩɨɥɨɠɟɧ ɜ ɥɨɛɨɜɨɣ ɢɥɢ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɫɬɟɪɠɧɹ; IV — 
ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɩɪɨɩɭɫɤɚɟɬɫɹ ɜɧɭɬɪɢ ɫɬɟɪɠɧɹ; V — ɪɢɝɟɥɶ ɫ 

ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɣ ɥɨɛɨɜɨɣ ɱɚɫɬɶɸ; VI — ɪɢɝɟɥɶ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ 
ɥɨɛɨɜɨɣ ɱɚɫɬɶɸ; VII — ɪɢɝɟɥɶ ɪɨɦɛɨɜɢɞɧɨɣ ɮɨɪɦɵ; VIII — ɫɤɜɨɡɧɨɣ 

ɪɢɝɟɥɶ; 1 — ɫɬɟɪɠɟɧɶ; 2 — ɬɟɩɥɨɢɡɨɥɹɰɢɹ; 3 — ɬɪɭɛɤɚ ɫ 
ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɦ ɢɥɢ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ; 4 — ɩɪɨɜɨɞɚ; 5 — ɫɬɚɥɶ 

ɤɪɭɝɥɚɹ 
 
ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɤɨɧɫɬɪɭɤɰɢɣ ɷɬɢɯ ɪɟɲɟɬɨɤ ɩɪɚɤɬɢɱɟɫɤɢ 

ɨɞɢɧɚɤɨɜɵ ɧɟɫɦɨɬɪɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɭɫɥɨɜɢɹ ɢɯ ɪɚɛɨɬɵ. Ɋɚɫɱɟɬɵ ɧɟɫɭɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɨɤ ɧɚ ɩɪɨɱɧɨɫɬɶ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɩɟɪɟɩɚɞ ɭɪɨɜɧɟɣ ɧɚ 
ɪɟɲɟɬɤɟ ɩɪɢ ɡɚɝɥɭɛɥɟɧɢɢ ɩɨɪɨɝɚ ɩɨɞ ɇɉɍ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 20 ɦ ɪɚɜɧɵɦ 2 ɦ, ɩɪɢ 
ɡɚɝɥɭɛɥɟɧɢɢ ɛɨɥɟɟ 20 ɦ — ɪɚɜɧɵɦ 3 ɦ.  

Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɪɢɝɟɥɹɦɢ ɢ ɞɪɭɝɢɦɢ «ɧɟɫɭɳɢɦɢ» ɷɥɟɦɟɧɬɚɦɢ ɤɚɪɤɚɫɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɨɜ ɪɟɲɟɬɨɤ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
Ɋɟɲɟɬɤɢ ɫɨɫɬɨɹɬ ɢɡ ɩɥɨɫɤɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɬɟɪɠɧɟɣ, ɫɨɛɪɚɧɧɵɯ ɜ ɨɬɞɟɥɶɧɵɟ 
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ɩɚɤɟɬɵ, ɤɨɬɨɪɵɟ ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɤ ɪɢɝɟɥɹɦ ɧɟɫɭɳɟɝɨ ɤɚɪɤɚɫɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɝɪɭɡɨɤ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨ 
ɮɨɪɦɟ ɢ ɪɚɡɦɟɪɚɦ ɫɬɟɪɠɧɢ ɢ ɷɥɟɦɟɧɬɵ ɤɚɪɤɚɫɚ — ɪɢɝɟɥɢ, ɫɬɪɢɧɝɟɪɵ, ɫɬɨɣɤɢ, 
ɪɚɫɤɨɫɵ.  

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɢɝɟɥɢ, ɚ ɢɧɨɝɞɚ ɢ 
ɫɬɟɪɠɧɢ ɪɟɲɟɬɤɢ ɞɟɥɚɸɬɫɹ ɨɛɬɟɤɚɟɦɨɣ ɮɨɪɦɵ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɪɟɲɟɬɨɤ ɨɧɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɥɢɧɢɣ ɬɨɤɚ ɜɨɞɵ ɜ ɜɨɞɨɩɪɢɟɦɧɢɤɟ. ȼ ɫɥɭɱɚɟ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɢɝɟɥɟɣ ɜ ɜɢɞɟ ɩɭɫɬɨɬɟɥɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɯ ɜɧɭɬɪɟɧɧɢɟ ɩɨɥɨɫɬɢ 
ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɨɛɵɱɧɨ ɡɚɩɨɥɧɹɸɬɫɹ ɛɢɬɭɦɨɦ.  

Ɋɚɫɫɬɨɹɧɢɹ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ ɪɟɲɟɬɨɤ ɩɪɢɧɢɦɚɸɬɫɹ ɬɚɤɢɦɢ, 
ɱɬɨɛɵ ɱɟɪɟɡ ɷɬɢ ɨɬɜɟɪɫɬɢɹ ɩɪɨɯɨɞɢɥ ɬɨɥɶɤɨ ɬɚɤɨɣ ɫɨɪ, ɤɨɬɨɪɵɣ ɧɟ ɦɨɠɟɬ 
ɧɚɪɭɲɢɬɶ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧ.  

ɗɬɢ ɪɚɫɫɬɨɹɧɢɹ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ: ɞɥɹ ɩɨɜɨɪɨɬɧɨ-
ɥɨɩɚɫɬɧɵɯ ɢ ɩɪɨɩɟɥɥɟɪɧɵɯ ɝɢɞɪɨɦɚɲɢɧ  (D1 — ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɝɢɞɪɨɦɚɲɢɧɵ), ɧɨ ɧɟ ɛɨɥɟɟ 20 ɫɦ; ɞɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɢ ɞɢɚɝɨɧɚɥɶɧɵɯ , ɧɨ 
ɧɟ ɛɨɥɟɟ 15 — 16 ɫɦ; ɞɥɹ ɤɨɜɲɨɜɵɯ — ɨɬ 2 ɞɨ 6 — 7 ɫɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ, ɩɪɢɧɹɬɨɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɟɲɟɬɤɢ, 
ɮɢɤɫɢɪɭɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɪɚɫɩɨɪɧɵɯ ɬɪɭɛɨɤ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɦɟɠɞɭ 
ɫɬɟɪɠɧɹɦɢ ɧɚ ɫɬɹɠɧɵɟ ɲɩɢɥɶɤɢ (ɢɥɢ ɛɨɥɬɵ).  

Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɩɥɨɫɤɨɣ ɫɬɟɪɠɧɟɜɨɣ ɬɪɟɯɫɟɤɰɢɨɧɧɨɣ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɟɣ 
ɪɟɲɟɬɤɢ (ɪɢɫɭɧɨɤ 9.4) ɫɨɫɬɨɢɬ ɢɡ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɪɠɧɟɣ (ɩɨɥɨɫ) 1, 
ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɨɬɞɟɥɶɧɵɟ ɩɚɤɟɬɵ (ɦɚɪɤɢ) ɫɬɹɠɧɵɦɢ ɛɨɥɬɚɦɢ, ɞɜɭɯ ɪɢɝɟɥɟɣ 2, 
ɫɬɨɟɤ 3, ɪɚɫɤɨɫɨɜ 4, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɛɚɥɨɱɟɤ (ɫɬɪɢɧɝɟɪɨɜ) 5, ɨɩɨɪɧɨ-ɤɨɧɰɟɜɵɯ 
ɫɬɨɟɤ 6. ɉɪɢ ɞɟɦɨɧɬɚɠɟ ɪɟɲɟɬɤɚ ɦɨɠɟɬ ɪɚɡɛɢɪɚɬɶɫɹ ɩɨɫɟɤɰɢɨɧɧɨ, ɞɥɹ ɷɬɨɝɨ 
ɪɟɲɟɬɤɚ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚɞ ɛɵɤɨɦ ɜɨɞɨɩɪɢɟɦɧɢɤɚ ɧɚ ɜɵɫɨɬɭ ɨɞɧɨɣ ɫɟɤɰɢɢ, 
ɫɬɚɜɢɬɫɹ ɧɚ ɩɨɞɯɜɚɬɵ 7, ɨɬɫɨɟɞɢɧɹɟɬɫɹ ɜɟɪɯɧɹɹ ɫɟɤɰɢɹ ɢ ɬ. ɞ. 

 

 
Ɋɢɫɭɧɨɤ 9.4 − ɉɥɨɫɤɚɹ ɫɬɟɪɠɧɟɜɚɹ ɪɟɲɟɬɤɚ 
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ɇɚɪɹɞɭ ɫ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɪɟɲɟɬɨɤ ɫ ɩɭɫɬɨɬɟɥɵɦɢ 

ɨɛɬɟɤɚɟɦɵɦɢ ɪɢɝɟɥɹɦɢ, ɪɚɡɜɟɪɧɭɬɵɦɢ ɩɨɞ ɪɚɡɧɵɦɢ ɭɝɥɚɦɢ ɩɨ ɥɢɧɢɹɦ ɬɨɤɚ, ɜ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɪɚɡɪɚɛɨɬɚɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɲɟɬɨɤ ɫɨ ɫɤɜɨɡɧɵɦɢ ɪɢɝɟɥɹɦɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɜɵɩɨɥɧɟɧɧɵɦɢ ɜ ɜɢɞɟ ɮɟɪɦ ɫ ɩɨɹɫɚɦɢ ɢɡ 
ɤɪɭɝɥɨɣ ɫɬɚɥɢ (ɪɢɫɭɧɨɤ 9.5). ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɚɤɢɯ ɪɟɲɟɬɨɤ ɧɚ ɋɚɪɚɬɨɜɫɤɨɣ, 
ɇɭɪɟɤɫɤɨɣ, ɑɟɛɨɤɫɚɪɫɤɨɣ ɢ ɪɹɞɟ ɞɪɭɝɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɨɧɢ 
ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɸɬ ɢ ɫɨɡɞɚɸɬ ɦɟɧɶɲɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ 
ɬɢɩɚɦɢ ɪɟɲɟɬɨɤ.  

ɉɪɢ ɛɨɥɶɲɨɣ ɜɵɫɨɬɟ ɩɟɪɟɤɪɵɜɚɟɦɵɯ ɨɬɜɟɪɫɬɢɣ ɪɟɲɟɬɤɢ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ 
ɨɬɞɟɥɶɧɵɯ ɫɟɤɰɢɣ; ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ ɦɟɫɬɨ ɫɟɤɰɢɢ ɪɟɲɟɬɨɤ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ 
ɫɨɛɨɣ ɫɰɟɩɚɦɢ. 

ȼ ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɜɨɞɨɩɪɢɟɦɧɢɤɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɣɨɧɚɯ ɫ ɧɢɡɤɢɦɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ, ɢɧɨɝɞɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ ɫ ɨɛɨɝɪɟɜɨɦ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɯ ɨɛɦɟɪɡɚɧɢɹ. 
ɇɚɢɛɨɥɟɟ ɧɚɞɟɠɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɨɝɪɟɜɚ ɹɜɥɹɟɬɫɹ ɢɧɞɭɤɰɢɨɧɧɵɣ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜ 
ɪɟɲɟɬɨɤ.  

ɉɪɢ ɷɬɨɦ ɫɬɟɪɠɧɢ, ɪɢɝɟɥɢ, ɫɬɨɣɤɢ ɪɟɲɟɬɨɤ ɜɵɩɨɥɧɹɸɬɫɹ ɩɭɫɬɨɬɟɥɵɦɢ ɞɥɹ 
ɪɚɡɦɟɳɟɧɢɹ ɜ ɧɢɯ ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɜ. 

ȼ ɝɥɭɛɢɧɧɵɯ ɜɨɞɨɩɪɢɟɦɧɢɤɚɯ ɩɪɢɦɟɧɹɸɬ ɧɟɫɴɟɦɧɵɟ ɩɥɨɫɤɢɟ ɢ 
ɩɨɥɢɝɨɧɚɥɶɧɵɟ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɟ ɪɟɲɟɬɤɢ, ɤɨɬɨɪɵɟ ɨɩɢɪɚɸɬɫɹ ɧɚ 
ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɨɞɪɟɲɟɬɨɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɇɟɯɚɧɢɡɦɵ ɞɥɹ ɨɱɢɫɬɤɢ ɪɟɲɟɬɨɤ. ɗɮɮɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɪɟɲɟɬɨɤ ɨɬ ɫɨɪɚ 
ɢ ɩɥɚɜɚɸɳɢɯ ɬɟɥ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɛɟɡɚɜɚɪɢɣɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɡɚɫɨɪɟɧɢɹ ɪɟɲɟɬɤɢ 
(ɩɨɩɚɞɚɧɢɟ ɧɚ ɪɟɲɟɬɤɭ ɛɪɟɜɟɧ ɢ ɬɨɩɥɹɤɨɜ, ɫɭɱɶɟɜ ɢɥɢ ɜɨɞɨɪɨɫɥɟɣ) ɞɥɹ ɨɱɢɫɬɤɢ 
ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɨɱɢɫɬɧɵɟ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: ɝɪɟɣɮɟɪɵ, ɤɨɜɲɢ, 
ɛɭɥɶɞɛɨɪɵ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɝɪɚɛɥɢ ɢ ɞɪ. (ɪɢɫɭɧɨɤ 9.6). 

 
 

 
Ɋɢɫɭɧɨɤ 9.5 − ɋɨɪɨɭɞɟɪɠɢɜɚɸɳɚɹ ɪɟɲɟɬɤɚ  

 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɱɢɫɬɤɢ ɨɛɵɱɧɨ ɩɨɞɜɟɲɢɜɚɸɬ ɤ ɬɪɨɫɚɦ ɤɪɚɧɨɜ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɜɨɞɨɩɪɢɟɦɧɢɤɢ, ɢɥɢ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ 
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ɪɟɲɟɬɤɨɨɱɢɫɬɧɵɯ ɦɚɲɢɧɚɯ, ɩɟɪɟɞɜɢɝɚɸɳɢɯɫɹ ɜɞɨɥɶ ɮɪɨɧɬɚ ɪɟɲɟɬɨɤ. Ƚɪɚɛɥɢ 
ɩɪɢɦɟɧɹɸɬ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢ ɡɚɫɨɪɟɧɢɢ ɪɟɲɟɬɨɤ ɦɟɥɤɢɦ ɫɨɪɨɦ, ɜɨɞɨɪɨɫɥɹɦɢ, 
ɬɪɚɜɨɣ ɢ ɥɢɫɬɶɹɦɢ. Ȼɭɥɶɞɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɱɢɫɬɤɢ ɩɥɨɫɤɨɫɬɢ ɪɟɲɟɬɨɤ 
ɩɭɬɟɦ ɜɨɪɨɲɟɧɢɹ ɢ ɞɪɨɛɥɟɧɢɹ ɦɭɫɨɪɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɩɥɨɫɤɨɫɬɢ ɪɟɲɟɬɤɢ ɢ 
ɡɚɫɬɪɹɜɲɟɝɨ ɦɟɠɞɭ ɟɟ ɫɬɟɪɠɧɹɦɢ. 
 

 
  

 
Ɋɢɫɭɧɨɤ 9.6 − Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɨɱɢɫɬɤɢ 

ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ: 
ɚ — ɪɟɲɟɬɤɨɨɱɢɫɬɧɚɹ ɦɚɲɢɧɚ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɝɪɚɛɥɹɦɢ; ɛ — ɝɪɚɛɥɢ; ɜ — 

ɤɨɜɲ; ɝ—ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɝɪɟɣɮɟɪ; ɞ— ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɱɟɥɸɫɬɧɨɣ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɝɪɟɣɮɟɪ; ɟ — ɛɭɥɶɞɛɨɪ; ɠ — ɝɪɟɣɮɟɪ ɬɢɩɚ «ɩɨɥɢɩ» ɫ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ; 1 — ɜɟɪɯɧɹɹ ɱɟɥɸɫɬɶ; 2 — ɧɢɠɧɹɹ ɱɟɥɸɫɬɶ; 3 — 
ɧɨɠ; 4 — ɳɟɬɤɢ; 5 — ɝɪɚɛɥɢ 

 
Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚ ɡɚɫɨɪɟɧɧɵɯ ɜɨɞɨɬɨɤɚɯ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɭɫɩɟɲɧɨɣ ɛɨɪɶɛɵ ɫ ɫɨɪɨɦ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɧɟɫɤɨɥɶɤɨ 
ɬɢɩɨɜ ɫɨɪɨɭɛɨɪɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 
 

9.5  Ɂɚɤɥɸɱɟɧɢɟ 
 

Ɂɚɬɨɧɭɜɲɚɹ ɢ ɝɧɢɸɳɚɹ ɞɪɟɜɟɫɢɧɚ ɜɵɡɵɜɚɟɬ ɮɟɧɨɥɶɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ 
ɜɨɞɧɨɣ ɫɪɟɞɵ ɢ ɩɪɨɜɨɰɢɪɭɟɬ ɢɧɬɟɧɫɢɜɧɨɟ ɰɜɟɬɟɧɢɟ ɜɨɞɵ. ɇɚ ɞɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜ ɡɚɥɢɜɚɯ ɧɚɯɨɞɢɬɫɹ ɞɨ 33 ɦɥɧ ɦ3 ɡɚɬɨɩɥɟɧɧɨɣ ɢ ɩɥɚɜɚɸɳɟɣ 
ɞɪɟɜɟɫɢɧɵ. ɉɨɥɧɚɹ ɨɱɢɫɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɢɧɵ ɬɪɟɛɭɟɬ ɩɨɱɬɢ ɰɟɥɨɝɨ 
ɫɬɨɥɟɬɢɹ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɪɢɝɨɞɧɨɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɟɫɯɨɡɧɨɣ ɞɪɟɜɟɫɢɧɵ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɛɟɪɟɝɭ ɢ ɜ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɡɚɥɢɜɚɯ ɜɨɞɨёɦɚ.  

https://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1340/%D0%A6%D0%B2%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2%D0%BE%D0%B4%D1%8B
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ȼɵɲɟɢɡɥɨɠɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɚɸɬ ɨɫɧɨɜɚɧɢɟ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ: 
 ɩɥɚɜɚɸɳɚɹ ɢ ɡɚɬɨɩɥɟɧɧɚɹ ɦɚɫɫɚ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 

ɡɚɫɨɪɟɧɢɹ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ; 
 ɡɚɬɨɩɥɟɧɢɟ ɥɟɫɧɵɯ ɦɚɫɫɢɜɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɡɚɝɪɹɡɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ; 
 ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɨɞɵ ɢ ɞɪɟɜɟɫɢɧɵ 1:250; 
 ɜɥɢɹɧɢɟ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɧɚ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɨɞɵ ɜ 

ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɦɟɫɬɚɯ ɟɟ ɫɤɨɩɥɟɧɢɣ; 
 ɩɥɚɜɚɸɳɚɹ ɞɪɟɜɟɫɧɚɹ ɦɚɫɫɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɞɥɹ ɩɥɚɜɚɧɢɹ ɫɭɞɨɜ, ɫɧɢɠɚɟɬ 
ɪɟɤɪɟɚɰɢɨɧɧɨɟ ɡɧɚɱɟɧɢɟ ɡɚɥɢɜɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳ. 

 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɩɥɚɜɚɸɳɟɣ 

ɞɪɟɜɟɫɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ: ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɟɬɪɨɜɨɥɧɨɜɨɣ ɪɟɠɢɦ; ɨɛɳɢɟ ɨɛɴɟɦɵ ɢ ɦɟɫɬɚ ɞɢɫɥɨɤɚɰɢɢ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɚɤɜɚɬɨɪɢɢ; ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɬɪɚɧɫɩɨɪɬɧɭɸ 
ɫɬɪɭɤɬɭɪɭ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɢ ɩɨɞɛɨɪɟ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɨɜɪɟɦɟɧɧɨɣ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɪɢɣɧɨ 
ɜɵɩɭɫɤɚɟɦɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ, ɬ.ɤ. ɧɚ ɫɨɡɞɚɧɢɟ «ɧɨɜɨɝɨ ɨɛɪɚɡɰɚ» 
ɩɨɬɪɟɛɭɟɬɫɹ ɦɧɨɝɨ ɜɪɟɦɟɧɢ, ɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɧɟ ɜɫɟɝɞɚ 
ɨɩɪɚɜɞɚɧɚ. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɚɤɜɚɬɨɪɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɫ ɭɱɟɬɨɦ ɷɤɨɥɨɝɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ. 

ɂɧɬɟɪɟɫ ɤ ɢɡɭɱɟɧɢɸ ɜɥɢɹɧɢɹ ɬɟɯɧɨɝɟɧɟɡɚ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɵɡɜɚɧ ɧɟ ɬɨɥɶɤɨ ɬɟɦ, ɱɬɨ ɨɧ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɪɵɛɧɨɟ 
ɯɨɡɹɣɫɬɜɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɪɟɤɪɟɚɰɢɨɧɧɭɸ ɡɨɧɭ ɜ ɷɬɨɦ ɪɚɣɨɧɟ, ɪɚɛɨɬɭ 
ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɢ ɩɪ., ɚ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ — ɜɥɢɹɧɢɟɦ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ 
ɜɨɞɨɡɚɛɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɢɠɟ. 

Ɉɫɜɨɛɨɠɞɟɧɢɟ ɜɨɞɨёɦɚ ɨɬ ɡɚɬɨɩɥɟɧɧɨɣ ɞɪɟɜɟɫɢɧɵ ɧɚ ɚɤɜɚɬɨɪɢɹɯ ɝɥɭɛɢɧɨɣ 
ɛɨɥɟɟ 10 ɦ ɩɪɨɛɥɟɦɚɬɢɱɧɨ ɩɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ; ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɟɠɟɝɨɞɧɨ ɩɨɫɬɭɩɚɸɬ ɜɫё ɧɨɜɵɟ ɨɛɴёɦɵ ɞɪɟɜɟɫɢɧɵ, ɱɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɨɰɟɫɫɚɦɢ ɪɚɡɪɭɲɟɧɢɹ ɛɟɪɟɝɨɜ ɢ ɩɨɬɟɪɹɦɢ ɩɪɢ ɥɟɫɨɫɩɥɚɜɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ȿɧɢɫɟɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ȿɧɢɫɟɣ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 
ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1 % ɪɚɜɧɨɝɨ 9960 ɦ3/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ȼɗɊ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 4550 Ɇȼɬ ɢ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 31,49 ɦɥɪɞ. ɤȼɬ∙ɱ. Ȼɵɥɨ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ 
ɩɨɥɟ, ɧɚ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

ɦɚɤɫɢɦɚɥɶɧɵɣ – 68,3 ɦ; ɪɚɫɱɟɬɧɵɣ – 29 ɦ; ɦɢɧɢɦɚɥɶɧɵɣ – 22,2 ɦ. 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɩɪɟɞɟɥɟɧ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ 
ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɫɬɚɜɥɹɸɳɢɣ 476 ɦ3/ɫ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚ ɊɈ75-ȼ, ɉɅȾ70-ȼ60ɨ ɢ 
ɉɅ70-ȼ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 
ɩɹɬɧɚɞɰɚɬɶɸ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ75-ȼ-850. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1236/165-40 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 300 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. ɉɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɩɟɪɟɱɟɧɶ 
ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɟɝɨ ɡɚɳɢɬ, ɛɵɥɚ 
ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ 
ɛɟɬɨɧɧɨɣ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɢ ɚɜɚɪɢɣɧɵɦ ɞɨɧɧɵɦ ɜɨɞɨɫɥɢɜɨɦ; 
 ɡɞɚɧɢɟ Ƚɗɋ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɨɬɛɪɨɲɟɧɧɨɣ 
ɫɬɪɭɢ. 

ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,37 ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ 
ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ 
ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɉ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 11 ɥɟɬ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,1 ɪɭɛ/ɤȼɬ 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 111000 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȿɧɢɫɟɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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http://base.garant.ru/12161584/ 

44. "Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" (ɩɪɢɧɹɬɚ ɜɫɟɧɚɪɨɞɧɵɦ ɝɨɥɨɫɨɜɚɧɢɟɦ 
12.12.1993) (ɫ ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɤ, ɜɧɟɫɟɧɧɵɯ Ɂɚɤɨɧɚɦɢ ɊɎ ɨ ɩɨɩɪɚɜɤɚɯ ɤ 
Ʉɨɧɫɬɢɬɭɰɢɢ ɊɎ ɨɬ 30.12.2008 N 6-ɎɄɁ, ɨɬ 30.12.2008 N 7-ɎɄɁ, ɨɬ 05.02.2014 
N 2-ɎɄɁ, ɨɬ 21.07.2014 N 11-ɎɄɁ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ 
Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_28399/ 

http://docs.cntd.ru/document/1200095521
http://docs.cntd.ru/document/1200095549
http://docs.cntd.ru/document/1200093612
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45. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" ɨɬ 10.01.2002 N 7-ɎɁ 
(ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_34823/ 

46. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 04.05.1999 N 96-ɎɁ (ɪɟɞ. ɨɬ 13.07.2015) "Ɉɛ ɨɯɪɚɧɟ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ" [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.ecolog46.ru/wp-
content/uploads/2017/08/Ɏɟɞɟɪɚɥɶɧɵɣ-ɡɚɤɨɧ-ɨɬ-04_05_1999-N-96-ɎɁ-ɨɛ-
ɨɯɪɚɧɟ-ɚɬɦɨɫɮɟɪɧɨɝɨ-ɜɨɡɞɭɯɚ.pdf 

47. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 31 ɞɟɤɚɛɪɹ 2017 ɝ. N 503-ɎɁ "Ɉ ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ 
ɜ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ" ɢ 
ɨɬɞɟɥɶɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://rg.ru/2018/01/09/fz503-dok.html 

48. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ" ɨɬ 24.04.1995 N 52-ɎɁ (ɩɨɫɥɟɞɧɹɹ 
ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://base.garant.ru/10107800/ 

49. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 14 ɦɚɪɬɚ 1995 ɝ. N 33-ɎɁ "Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ 
ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ"(ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ) [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/9010833 

50. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ" ɨɬ 30.03.1999 N 52-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_22481/ 

51. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 
21.07.1997 N 117-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/420320415 

52. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ" ɨɬ 23.11.1995 N 174-ɎɁ 
(ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102038321 

53. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ" ɨɬ 20.12.2004 N 166-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_50799/ 

54. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ ɢɫɬɨɪɢɢ 
ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 25.06.2002 N 73-ɎɁ 

https://www.ecolog46.ru/wp-content/uploads/2017/08/Федеральный-закон-от-04_05_1999-N-96-ФЗ-об-охране-атмосферного-воздуха.pdf
https://www.ecolog46.ru/wp-content/uploads/2017/08/Федеральный-закон-от-04_05_1999-N-96-ФЗ-об-охране-атмосферного-воздуха.pdf
https://www.ecolog46.ru/wp-content/uploads/2017/08/Федеральный-закон-от-04_05_1999-N-96-ФЗ-об-охране-атмосферного-воздуха.pdf
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(ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_37318/ 

55. Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 25.10.2001 N 136-ɎɁ (ɪɟɞ. ɨɬ 
25.12.2018) (ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2019). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
// Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_33773/ 

56. ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 03.06.2006 N 74-ɎɁ (ɪɟɞ. ɨɬ 
27.12.2018) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_60683/ 

57. Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 04.12.2006 N 200-ɎɁ (ɪɟɞ. ɨɬ 
03.08.2018) (ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2019) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_64299/ 

58. ɑɚɫɬɶ ɜɬɨɪɚɹ ɧɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 5 ɚɜɝɭɫɬɚ 2000 ɝ. 
№ 117-ɎɁ // ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 7 ɚɜɝɭɫɬɚ 
2000 ɝ. №32 ɫɬ. 3340. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_28165/ 

59. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ (ɫ ɬɢɩɨɜɵɦɢ ɩɪɢɦɟɪɚɦɢ). Ʉɧɢɝɚ 1. Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200088779 

60. «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 31.03.2008ɝ № 155 
ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. Ɇɨɫɤɜɚ: ɊȺɈ 
«ȿɗɋ Ɋɨɫɫɢɢ», 2000 ɝ – 138 ɫ. 

61. ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɉȺɈ «ɊɭɫȽɢɞɪɨ» – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.rushydro.ru/upload/iblock/ef5/Otchetnost-RSBU-
2017-i-AZ.PDF 

62. ɘɪɝɚɧɨɜ Ⱥ.Ⱥ.,Ʉɨɠɟɜɧɢɤɨɜ ȼ.Ⱥ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɧɯɪɨɧɧɵɯ 
ɝɟɧɟɪɚɬɨɪɨɜ. ɋɚɧɤɬ – ɉɟɬɟɪɛɭɪɝ: «ɇɚɭɤɚ», 1996 ɝ – 307 ɫ. 

63. ȼɥɢɹɧɢɟ ɡɚɬɨɩɥɟɧɧɨɣ ɢ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɧɚ ɜɨɞɧɵɟ. ȼ.ɉ. 
Ʉɨɪɩɚɱɟɜ, Ʌ.ɂ. Ɇɚɥɢɧɢɧ, Ɇ.Ɇ. ɑɟɛɵɯ, ɘ.ɂ. Ɋɹɛɨɤɨɧɶ, Ⱥ.ɂ. ɉɟɪɟɠɢɥɢɧ 
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64. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɜɨɞɨɯɪɚɧɥɢɳɚ Ȼɨɝɭɱɚɧɫɤɨɣ 
Ƚɗɋ ɨɬ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ. Ʉɨɪɩɚɱɟɜ ȼ.ɉ., ɉɟɪɟɠɢɥɢɧ Ⱥ.ɂ., Ⱥɧɞɪɢɹɫ 
Ⱥ.Ⱥ., Ȼɟɪɟɫɬɨɜ ɂ.ȼ. 

65. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞɵ ɢ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɉɚɜɥɨɜɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 2018 ɝ. Ɋ. Ɏ. Ⱥɛɞɪɚɯɦɚɧɨɜ, Ⱥ. Ɉ. ɉɨɥɟɜɚ, ɋ. Ⱥ. ȼɚɥɢɬɨɜ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 

  

 

Ɋɢɫɭɧɨɤ Ⱥ.1 – ɂɄɇ ɡɢɦɚ
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Ɋɢɫɭɧɨɤ Ⱥ.2 – ɉɨɤɪɵɬɢɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɥɹ ɥɟɬɧɢɯ ɫɭɬɨɤ
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ɉɊɂɅɈɀȿɇɂȿ Ȼ  
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɋɚɛɨɱɟɟ ɩɨɥɟ ȽɌ ɊɈ75-ȼ 
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Ɋɢɫɭɧɨɤ Ȼ.2 – Ɋɚɛɨɱɟɟ ɩɨɥɟ ȽɌ ɉɅȾ70-ȼ60ɨ 
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Ɋɢɫɭɧɨɤ Ȼ.3 – Ɋɚɛɨɱɟɟ ɩɨɥɟ ȽɌ ɉɅȾ70-ȼ60ɨ 
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Ɋɢɫɭɧɨɤ Ȼ.4 – Ɋɚɛɨɱɟɟ ɩɨɥɟ ȽɌ ɉɅ70-ȼ 
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Ɋɢɫɭɧɨɤ Ȼ.5 – Ɋɚɛɨɱɟɟ ɩɨɥɟ ȽɌ ɉɅ70-ȼ 
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Ɋɢɫɭɧɨɤ Ȼ.6 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ
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Ɋɢɫɭɧɨɤ Ȼ.7 – ɍɫɬɶ-Ʉɚɦɟɧɨɝɨɪɫɤɚɹ Ƚɗɋ - ɚɧɚɥɨɝ
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 
Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ 
Ͳ,ʹ ∙  ʜ 0,862 Ⱥܫ

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,647 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,157 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,470 Ⱥܫ

ɁɁȽ 
ܷ 

ଷ ܷீݐ ଵ ܷଵீ - 5 ȼݐ  - 15 ȼ 

ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,1 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ  �ܷ�ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  �ܷ�ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞ. ɨɬ 

ɧɟɫɢɦɦɟɬɪ. ɤ.ɡ. 
ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ ∙  ʜ 0,302 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,647 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,862 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ ∙  ʜ 4,615 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,745 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷʹͻ ∙  ʜʝʛ 6,163 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,095 1,3 Ɉɦ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,293 5,23 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ𝑃 ʠʗʒʜ. ͳ,Ͳ ∙  ʜʝʛ.ʟ 4,783 Ⱥܫ
ɉɈ ܫ𝑃 ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,917 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ𝑃 ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 9,789 Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɚ ɢ ɞɟɣɫɬɜɢɟ ɡɚɳɢɬɵ  

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
50

0 
 

 ȼ
-Ɍ

ɋɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> + + + +   

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +   

ɁɁȽ 
ܷ 

    + + + ଷݐ +      ଵݐ

ܷ ݐ + + +    

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +     

2 ɫɬɭɩɟɧɶݐଶ + +     

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      + 

ɂɈ + +     

ɈɌɋ I 
     + + ଶݐ  +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      + 
ɂɈ + +     

ɈɌɋ 
     + + ଶݐ  +     ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

    + + + ଶݐ  +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

     + + ଶݐ  +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ      + 
ɂɈ + +     

Ɉɬɫɟɱɤɚ + +     
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