
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ 
ɢɧɫɬɢɬɭɬ 

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɲɢɧ 
ɤɚɮɟɞɪɚ 

 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
________     ___________                  
    ɩɨɞɩɢɫɶ           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«       »                       2022ɝ.  
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
08.03.01 - ɋɬɪɨɢɬɟɥɶɫɬɜɨ          

ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 
 

ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɋȺȻȺɇɄɍɅɖɅɖɋɄɈɃ Ƚɗɋ ɇȺ ɊȿɄȿ ɘɊɘɁȺɇɖ. 
ɉɈȾȼɈȾɇɈ-ɌȿɏɇɂɑȿɋɄɈȿ ɈȻɋɅȿȾɈȼȺɇɂȿ ɋɈɋɌɈəɇɂə 

ȽɂȾɊɈɌȿɏɇɂɑȿɋɄɂɏ ɋɈɈɊɍɀȿɇɂɃ ɂ ɉɊɂɆɕɄȺɘɓɂɏ Ʉ ɇɂɆ 
ɍɑȺɋɌɄɈȼ ɇȿɍɄɊȿɉɅȿɇɇɈȽɈ ɊɍɋɅȺ 

ɬɟɦɚ 

 
 

        Ɋɭɤɨɜɨɞɢɬɟɥɶ                           ɂɧɠɟɧɟɪ II ɤɚɬɟɝɨɪɢɢ ɋɆȽɌɋ           ɋ.ɂ. Ƚɥɭɳɟɧɤɨ 
                                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ          Ɏɢɥɢɚɥ ɉȺɈ «ɊɭɫȽɢɞɪɨ»                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
                                                                                   ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ  
                                                                     ɢɦɟɧɢ ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ          

                                                                        ɞɨɥɠɧɨɫɬɶ, ɦɟɫɬɨ ɪɚɛɨɬɵ        
                                                            

 
       ȼɵɩɭɫɤɧɢɤ                                                                                                 ɂ.Ⱥ. Ȼɨɹɪɢɧɰɟɜɚ    
                                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

 
 
 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ 2022 



2 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ ɘɪɸɡɚɧɶ. ɉɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɭɱɚɫɬɤɨɜ ɧɟɭɤɪɟɩɥɟɧɧɨɝɨ 
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ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                                __________     _____________ 
                                                                           ɩɨɞɩɢɫɶ, ɞɚɬɚ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
 
 
 
 



3 
 

ɋɈȾȿɊɀȺɇɂȿ 
 

ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɋȺȻȺɇɄɍɅɖɋɄɈȽɈ ȽɂȾɊɈɍɁɅȺ ................... 7 
ȼȼȿȾȿɇɂȿ .................................................................................................................. 8 
1 Ɉɛɳɚɹ ɱɚɫɬɶ .............................................................................................................. 9 

1.1 Ʉɥɢɦɚɬ ................................................................................................................. 9 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ................................................................................... 9 
1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ................................................................ 11 
1.4 Ɉɫɨɛɟɧɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ........................................................................... 12 

2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ............................................................................ 13 
2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ............................................................................ 13 

2.1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɪɟɤɢ ɘɪɸɡɚɧɶ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ......................................................................................... 13 
2.1.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) .................................... 14 
2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) ....................................... 15 

2.2 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ............................................................. 16 
2.2.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ .................... 16 
2.2.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ..................................................................................... 18 

2.3 Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ................................................................................................... 20 
2.4 Ƚɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ....................................................................... 23 
2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ....................................... 25 
2.6 ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɨɤ26 
2.7 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ... 28 
2.8 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ............................................................................................ 30 
2.9 ȼɨɞɧɨ –ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ     
ɝɨɞɭ .......................................................................................................................... 32 
2.10 ȼɵɛɨɪ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ............................ 32 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ....................................................... 35 
3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ........... 35 

3.1.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ..................................................... 35 
3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ................................... 35 

3.2 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ................................................................. 39 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ .............. 40 
3.5 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ........................................................... 45 

3.5.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ .......................................................................... 45 
3.5.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ .................................................................................... 46 

3.6 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ .......................................................... 47 
3.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ .................................................. 47 

4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ...................................................... 49 
4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ .................................................................... 49 
4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ....................................................................................................... 49 



4 
 

4.2.1 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ..................................................................................... 49 
4.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ................................................................................. 52 

4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ .......................................... 52 
4.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ................................................. 53 
4.3.3 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ ....................... 55 
4.3.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ............................................ 56 
4.3.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ........................................................................ 57 

     4.3.6 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ ................................... 61 
4.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ .............................................................................. 62 

4.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧ .................................................. 62 
4.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ ............................................................ 63 
4.4.3 Ȼɵɤɢ ............................................................................................................. 64 
4.4.4 ɍɫɬɨɢ ........................................................................................................... 64 
4.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ............................................................................. 65 
4.4.6 ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ..................................................................... 65 
4.4.7 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ............................................................... 65 

4.5 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ ................................................................................ 66 

4.5.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ............................................................................. 66 
4.5.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ .............................................................................. 66 

4.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ................................................... 67 
4.6.1 ȼɨɞɨɛɨɣ ....................................................................................................... 67 
4.6.2 Ɋɢɫɛɟɪɦɚ ..................................................................................................... 67 

4.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ .......... 67 

4.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ .......................................................................................... 68 
4.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ................................................. 68 
4.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ....................................... 69 
4.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ............................................................. 70 
4.7.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ......................................................................................... 70 
4.7.6 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ............................................................................... 71 

4.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ................... 71 
4.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ......................................................................... 71 
4.8.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ .................................................................. 73 
4.8.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ .................................................................. 74 

4.9 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɞɥɹ ɩɨɜɟɪɨчɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ............... 75 
4.9.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ......................................................................... 75 
4.9.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ .................................................................. 77 
4.9.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ .................................................................. 78 

4.10 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ......................................................................................... 79 
4.10.1 ɉɥɨɬɢɧɚ ɫ ɹɞɪɨɦ ɧɚ ɧɟɩɪɨɧɢɰɚɟɦɨɦ ɨɫɧɨɜɚɧɢɢ .................................. 79 
4.10.2 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ ................................................... 82 

5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ ..................................... 86 
5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ .................................. 86 
5.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɬɭɧɧɟɥɶ 87 



5 
 

5.2.1 Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ .................................................. 88 
5.3 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɬɭɧɧɟɥɹ .................................................................................... 88 

5.3.1 ɉɪɨɯɨɞɤɚ ɬɭɧɧɟɥɹ ...................................................................................... 88 
5.3.2 ɉɟɪɟɦɵɱɤɢ ɬɭɧɧɟɥɹ ɢ ɩɟɪɟɦɵɱɤɢ ɪɭɫɥɚ ................................................. 90 

5.4 ȼɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ...................................................................... 91 
5.5 ȼɨɞɨɨɬɥɢɜ .......................................................................................................... 91 
5.6 Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ...................................................................................... 92 
5.7 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ .............................................................................................. 93 
5.8 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɷɤɫɤɚɜɚɬɨɪɚ ɨɞɧɨɤɨɜɲɨɜɨɝɨ ........................... 94 
5.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɩɨɪɬɚ .................................... 95 
5.10 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ .................................................................... 95 
5.11 Ɉɩɚɥɭɛɨɱɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ............................................................. 96 
5.12 ɋɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɤɪɚɧɨɜ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ .............................................. 97 
5.13 ɗɬɚɩɵ ɨɫɧɨɜɧɨɝɨ ɩɟɪɢɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ .................................................... 99 
5.14 ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ................................ 100 

6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ........................... 100 
6.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ .................................................... 102 
6.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ............................................................................ 102 
6.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ .................................... 103 
6.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ................................................. 103 

7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ .............................................................. 105 
7.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ .......................................................................................... 105 
7.2 Ⱦɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ........................................ 105 
7.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ ................................................................................................... 106 

8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ .................................................................. 107 
8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ      
ɷɤɫɩɥɭɚɬɚɰɢɢ ......................................................................................................... 107 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ....................................... 107 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ............................................................. 108 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ .................................................................................. 111 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ...... 111 
8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ................................................................ 113 

8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ............................................................. 113 
8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ................................................................ 113 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ..................................................................... 114 

8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ .............................................................................. 114 
9 ɉɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɭɱɚɫɬɤɨɜ ɧɟɭɤɪɟɩɥɟɧɧɨɝɨ ɪɭɫɥɚ .............. 117 

9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ .............................................................................................. 117 
9.2 ɉɪɨɜɟɞɟɧɢɟ ɉɌɈ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ................................................................ 118 
9.3 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ................................................................................................ 123 
9.4 Ɉɪɝɚɧɢɡɚɰɢɹ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ .... 125 
9.5 Ɉɪɝɚɧɢɡɚɰɢɢ ɜɵɩɨɥɧɹɸɳɢɟ ɉɌɈ ɜ Ɋɨɫɫɢɢ................................................. 127 

ɁȺɄɅɘɑȿɇɂȿ ....................................................................................................... 129 



6 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ............................................. 130 
ɉɊɂɅɈɀȿɇɂȿ Ⱥ ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ............................................. 133 
ɉɊɂɅɈɀȿɇɂȿ Ȼ ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ............................................. 134 
ɉɊɂɅɈɀȿɇɂȿ ȼ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ....................... 135 
ɉɊɂɅɈɀȿɇɂȿ Ƚ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ........................ 136 
ɉɊɂɅɈɀȿɇɂȿ Ⱦ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ....................... 137 
ɉɊɂɅɈɀȿɇɂȿ ȿ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ........................ 138 
ɉɊɂɅɈɀȿɇɂȿ ɀ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ...................... 139 
ɉɊɂɅɈɀȿɇɂȿ ɂ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ....................... 140 
ɉɊɂɅɈɀȿɇɂȿ Ʉ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ....................... 141 
ɉɊɂɅɈɀȿɇɂȿ Ʌ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ....................... 142 

 
 



7 
 

ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɋȺȻȺɇɄɍɅɖɋɄɈȽɈ ȽɂȾɊɈɍɁɅȺ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɋɚɛɚɧɤɭɥɶɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɧɚ ɪɟɤɟ ɘɪɸɡɚɧɶ, 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ȼɚɲɤɨɪɬɨɫɬɚɧ, 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
a) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ – 75,8 ɦ3/ɫ;  
b) ɩɪɨɩɭɫɤ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ – 2 ɝɢɞɪɨɚɝɪɟɝɚɬɚ, 78,7 ɦ3/ɫ; 
c) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% –  ܳ଴,ଵ% =ͳ͵͹Ͷ,ͷ ˏଷ/˔. 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ: ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 180,0 ɦ; ɍɆɈ 170,4 ɦ; 
ɜ) ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 3,42 ɤɦ3; ɩɨɥɟɡɧɵɣ 2,34 ɤɦ3. 
ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 40,0 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ 30,0 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 27,2 ɦ. 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 45 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 130 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 181 ɦɥɧ. ɤȼɬ.ɱ; 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 5760 ɱɚɫ. 
ɉɥɨɬɢɧɵ: 
ɚ) ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɡɟɦɥɹɧɚɹ ɝɥɭɯɚɹ; 
ɜ) ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɪɭɫɥɨɜɚɹ;  
ɝ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɡɟɦɥɹɧɚɹ ɝɥɭɯɚɹ; 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ 1,24 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 48 ɦ. 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ; 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ 3 ɨɬɜɟɪɫɬɢɹ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 36 ɦ. 
Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ - ɪɭɫɥɨɜɨɟ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ – 2; 
ɛ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ 50 ɦ, ɲɢɪɢɧɚ 12 ɦ. 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-335; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-525/125-28, ɟɝɨ ɦɨɳɧɨɫɬɶ 26,9 Ɇȼ·Ⱥ; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ. 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 7,5 ɥɟɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 27 ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 70844,4 ɪɭɛ./ɤȼɬ. 
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ȼȼȿȾȿɇɂȿ 
 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ – ɷɬɨ ɫɥɨɠɧɵɣ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ. ɂɯ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɪɟɛɭɸɬ ɲɢɪɨɤɢɯ ɡɧɚɧɢɣ ɜ 
ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɨɬɪɚɫɥɹɯ. Ʉ ɬɨɦɭ ɠɟ ɤɚɠɞɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 
ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɵɦ ɨɛɴɟɤɬɨɦ, ɜɤɥɸɱɚɸɳɢɦ ɜ ɫɟɛɹ ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɫɬɚ ɫɜɨɟɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɱɬɨ ɫɨɡɞɚɟɬ ɜ ɦɟɫɬɟ ɫɬɜɨɪɚ ɝɢɞɪɨɭɡɥɚ ɜɡɚɢɦɧɨ ɡɚɜɢɫɢɦɭɸ 
ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹ. 

Ƚɢɞɪɨɪɟɫɭɪɫɵ ɹɜɥɹɸɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢ ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ ɜɵɛɪɨɫɵ ɜ 
ɚɬɦɨɫɮɟɪɭ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɫɨɯɪɚɧɹɬɶ ɡɚɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 
ɬɨɩɥɢɜɚ. 

Ʉɪɨɦɟ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ - ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɪɟɲɚɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɹɞ ɜɚɠɧɟɣɲɢɯ ɞ ɡɚɞɚɱ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞɢɬ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦ 
ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɪɚɡɜɢɬɢɟ ɫɭɞɨɯɨɞɫɬɜɚ, ɫɨɡɞɚɧɢɟ 
ɢɪɪɢɝɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɢɧɬɟɪɟɫɚɯ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɪɵɛɨɪɚɡɜɟɞɟɧɢɟ, 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɪɟɤ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɨɪɶɛɭ ɫ ɩɚɜɨɞɤɚɦɢ ɢ 
ɧɚɜɨɞɧɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ.  

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɪɚɡɜɢɬɢɹ 
ɰɟɥɨɝɨ ɪɹɞɚ ɜɚɠɧɟɣɲɢɯ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ ɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ.  Ʉɚɠɞɚɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, ɜɜɟɞɟɧɧɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɞɚɟɬ ɬɨɥɱɨɤ ɤ ɪɚɡɜɢɬɢɸ 
ɷɤɨɧɨɦɢɤɢ ɪɟɝɢɨɧɚ ɫɜɨɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ 
ɢ ɧɚ ɫɨɫɟɞɧɢɟ ɪɟɝɢɨɧɵ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ  
 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ, ɜɛɥɢɡɢ ɫɟɥɚ Ʉɚɪɚɹɪ, 

ɘɠɧɵɣ ɍɪɚɥ ɜ Ȼɚɲɤɨɪɬɨɫɬɚɧɟ, ɧɚ ɪɟɤɟ ɘɪɸɡɚɧɶ (ɭɫɬɚɪɟɜɲɚɹ ɬɪɚɧɫɤɪɢɩɰɢɹ 
ɧɚɡɜɚɧɢɹ ɘɪɟɡɚɧɶ, ɗɪɟɡɟɧɶ). 

 
1.1 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɩɪɨɯɥɚɞɧɵɣ.  
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 2 °C, ɫɪ. ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -15,5 °C, 

ɢɸɥɹ 18 °C. Ⱥɛɫɨɥɸɬɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 39 °C, ɚɛɫɨɥɸɬɧɚɹ 
ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ -52,2 °C.  

ɋɨɝɥɚɫɧɨ ɋɉ «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ» ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɫɚɦɨɣ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ) −͵͹°ʠ. 

ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 600 — 650 ɦɦ, ɜ ɬёɩɥɵɣ ɩɟɪɢɨɞ ɛɨɥɟɟ 
400 ɦɦ. 

ȼ Ȼɚɲɤɨɪɬɨɫɬɚɧɟ ɩɪɟɨɛɥɚɞɚɟɬ ɸɠɧɵɣ ɜɟɬɟɪ. ɍɫɪɟɞɧɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 3,6 ɦ/ɫ. ɋɚɦɵɦ ɫɩɨɤɨɣɧɵɦ ɦɟɫɹɰɟɦ 
ɹɜɥɹɟɬɫɹ ɫɟɧɬɹɛɪɶ, ɚ ɫɚɦɵɦ ɜɟɬɪɟɧɧɵɦ ɚɩɪɟɥɶ. 

Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ – 1,7 ɦ. 
 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɂɫɬɨɤ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɨɫɬɨɱɧɨɦ ɫɤɥɨɧɟ ɝɨɪɵ ɍɝɥɨɜɨɣ Ɇɚɲɚɤ ɯɪɟɛɬɚ 

Ɇɚɲɚɤ ɧɚ ɜɵɫɨɬɟ 964 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. ɋɧɚɱɚɥɚ ɘɪɸɡɚɧɶ ɬɟɱёɬ ɧɚ ɫɟɜɟɪɨ-
ɜɨɫɬɨɤ ɩɨ ɭɡɤɨɣ ɝɨɪɧɨɣ ɞɨɥɢɧɟ. ȼ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɘɪɸɡɚɧɶ ɜɵɯɨɞɢɬ ɢɡ ɝɨɪ ɧɚ 
ɪɚɜɧɢɧɭ. ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ, ɩɪɨɪɟɡɚɹ ɬɨɥɳɭ ɭɮɢɦɫɤɨɝɨ ɩɥɚɬɨ, ɪɟɤɚ ɜɩɚɞɚɟɬ ɜ 
ɡɚɥɢɜ ɉɚɜɥɨɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɪɟɤɟ ɍɮɚ. 

ɉɢɬɚɧɢɟ ɘɪɸɡɚɧɢ ɫɦɟɲɚɧɧɨɟ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ. 
ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 33 ɝɨɞɚ (1964 

-1996 ɝɝ.) ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ ɘɪɸɡɚɧɶ. Ʉɚɠɞɵɣ ɝɨɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ.  

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
− Ⱦɥɢɧɚ ɪɟɤɢ: 404 ɤɦ; 
− ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ: 7240 ɤɦ²; 
− ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ: 75,8 ɦ³/c; 
− ɍɤɥɨɧ: 2,05 ɦ/ɤɦ. 
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Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɘɪɸɡɚɧɶ 
№ɩ/ɩ Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 

Qɫɪ. 
ɝɨɞ 

1 1964 27,8 16,4 17,2 19,4 218 636 46 24 25,2 15,3 20,4 26,6 91 

2 1965 26,6 21,7 21,1 42,3 337 450 35,8 19,2 15,6 26,6 50,5 19,4 88,8 

3 1966 16,7 16,3 14,5 16,2 276 1010 91,6 42 23,1 16,8 14,8 15,4 129,5 

4 1967 11,1 11,1 12,7 27,6 312 155 31,2 51,1 36 25,4 17,5 6,78 58,1 

5 1968 6 4,81 78,6 13,2 357 181 26,8 14,5 13 11,9 13,3 11,2 60,9 

6 1969 10,5 7,72 8,68 65,5 183 927 122 22,6 19,9 23,8 36,1 17,2 120,3 

7 1970 12,7 13 13,8 46,6 593 242 114 23,8 25,8 17,8 24,5 13,5 95 

8 1971 12,5 12,6 12,6 13,5 475 370 50,6 32,2 16,3 13,8 12,6 11 86,1 

9 1972 8,75 7,86 11 41,2 479 236 49,9 43,4 26,6 24,9 51 28,1 84 

10 1973 22,3 18,9 19,7 20,3 613 390 54,6 40,1 23,3 14,2 14,7 13,5 103,7 

11 1974 11,2 8,94 10,7 33,4 424 104 24,9 12 10,2 16 16,7 11,6 57 

12 1975 10,7 10,5 17,7 19,9 356 468 67,9 20,4 15,3 15,7 19,2 12,2 86,1 

13 1976 11,5 11 11 41 215 238 26,1 16,3 28,6 40,4 21,2 18,1 56,5 

14 1977 13,3 11,1 13,7 25 478 259 31,3 17,6 18 21,4 22,7 13,6 77,1 

15 1978 13 12,2 25,6 23,5 454 156 72,9 31,5 28,6 18,7 23,9 17,2 73,1 

16 1979 14,6 14,4 14,4 52,6 189 600 61,5 26,8 20,9 21,1 39,5 20,4 89,6 

17 1980 17,3 13,5 13,5 20,5 200 108 55,9 27,3 22,6 17,4 20,7 15,7 44,4 

18 1981 12,2 11,7 18,3 37,3 263 62,2 21,5 12 12,2 11,4 19,8 10,5 41 

19 1982 9 8,31 8,25 26,1 324 96,4 28,7 17,1 15,1 11,8 27,7 18,3 49,2 

20 1983 15,1 13,4 16,6 36,9 172 359 63,8 36,9 20,7 25,7 40 24,9 68,8 

21 1984 14,6 12,2 30,8 71,9 255 437 110 71,7 91,6 38,7 62,5 45,4 103,5 

22 1985 24,5 20,9 18,6 67,4 420 263 146 47 41,8 40,3 61,3 37,1 99 

23 1986 25,6 22,7 20,1 21,4 266 365 72,4 25,7 26,9 20,4 16,4 15 74,8 

24 1987 13,7 15,3 14,8 51,3 212 251 40 31 17,3 26,1 39,8 20,6 61,1 

25 1988 21,2 17,4 16 32 447 213 45,8 28,9 32,3 24,6 25,3 19,5 76,9 

26 1989 18,2 18,2 21,4 22,3 368 229 46,4 31,9 17,6 14,5 22,2 21,7 69,3 

27 1990 21,8 23,6 22,6 35,2 330 196 43,2 26,6 22,9 24,2 20 18,8 65,4 

28 1991 18 18,9 17 60 349 172 39,5 23,9 22,5 70,6 40,2 30,2 71,8 

29 1992 21,4 20,9 22,8 28 348 250 122 36,3 27,8 26,8 16,4 12,3 77,7 

30 1993 13,9 16,5 20,9 26,7 286 138 38,3 19,7 19,3 31,5 48,7 25,6 57,1 

31 1994 21,1 18,7 23,3 19 534 112 33,1 22 20,7 21 12,1 10,5 70,6 

32 1995 11,5 10,7 10,8 16,6 164 264 27,9 17,5 12,2 13,1 25,9 10,8 48,8 

33 1996 14,4 13,1 15,3 20,1 373 168 80,5 26,8 21,2 20,7 16,2 16,4 65,5 

 
ɋ ɩɨɦɨɳɶɸ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɚɟɦ ɬɚɛɥɢɰɭ 1.2, ɜ ɤɨɬɨɪɨɣ 

ɨɬɨɛɪɚɠɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
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Ɍɚɛɥɢɰɚ 1.2 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
p%  Ɏ ɢɥɢ j ɆS=Ɏ∙Cv ɄS=MS+1 Q=KS∙Qcp 
0,1 5,30 2,17 3,17 1374,5 
0,5 3,93 1,61 2,61 1131,4 
1 3,35 1,37 2,37 1027,4 
3 2,40 0,98 1,98 858,4 
5 1,96 0,80 1,80 781,0 
10 1,33 0,55 1,55 669,2 
20 0,68 0,28 1,28 554,5 
50 -0,24 -0,10 0,90 390,5 
75 -0,73 -0,30 0,70 303,6 
95 -1,12 -0,46 0,54 233,6 
97 -1,17 -0,48 0,52 225,1 
99 -1,24 -0,51 0,49 212,7 

 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɨɬ ɭɪɨɜɧɟɣ 

 
1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
 ȼ ɦɟɫɬɟ ɫɬɜɨɪɚ ɪɟɤɚ ɩɪɨɬɟɤɚɟɬ ɱɟɪɟɡ ɪɚɜɧɢɧɧɵɣ ɭɱɚɫɬɨɤ, ɨɫɧɨɜɚɧɢɟ 

ɫɤɚɥɶɧɨɟ – ɞɨɥɨɦɢɬ, ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 2,62-2,74 ɝ/ɫɦ3, ɩɨɤɪɵɬɵɣ ɫɥɨɟɦ 
ɫɭɝɥɢɧɤɚ ɢ ɫɦɟɫɶɸ ɩɟɫɤɚ ɢ ɝɪɚɜɢɹ. 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɡɦɟɪɹɟɬɫɹ ɜ 6 ɛɚɥɥɨɜ.  
ɋɚɛɚɧɤɭɥɶɫɤɚɹ Ƚɗɋ ɜɨɣɞɟɬ ɜ Ɉɗɋ ɍɪɚɥɚ. Ȼɥɢɠɚɣɲɚɹ ɩɨɞɫɬɚɧɰɢɹ Ⱥɦɟɬ 

(2020 ɤȼ), ɧɚɯɨɞɹɳɚɹɫɹ ɜ 90 ɤɦ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɩɨɞɤɥɸɱɢɬɫɹ ɤ ɧɟɣ.  
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1.4 Ɉɫɨɛɟɧɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɋɚɛɚɧɤɭɥɶɫɤɚɹ Ƚɗɋ ɩɪɢɧɚɞɥɟɠɢɬ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ɉɗɋ ɍɪɚɥɚ. 
ɋɪɟɞɧɟɧɚɩɨɪɧɚɹ ɩɥɨɬɢɧɚ ɧɚ ɪɟɤɟ ɘɪɸɡɚɧɶ ɩɪɢɫɨɟɞɢɧɢɬɫɹ ɤ ɨɛɳɟɣ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ (ɩɨɞɫɬɚɧɰɢɹ Ⱥɦɟɬ, 100 ɤɦ ɨɬ ɫɬɜɨɪɚ). 
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɪɟɝɢɨɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɞɟɮɢɰɢɬɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ȿɫɥɢ ɜ 2011 ɝɨɞɭ Ȼɚɲɤɨɪɬɨɫɬɚɧ ɩɪɨɢɡɜɨɞɢɥ ɧɚ 587 ɦɥɧ ɤȼɬ·ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɨɥɶɲɟ, ɱɟɦ ɩɨɬɪɟɛɥɹɥ, ɬɨ ɜ 2015 ɝɨɞɭ ɩɨɬɪɟɛɥɟɧɢɟ ɩɪɟɜɵɫɢɥɨ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɚ 4 372 ɦɥɧ ɤȼɬ·ɱ. Ɂɚ ɷɬɨɬ ɠɟ ɩɟɪɢɨɞ Ȼɚɲɤɨɪɬɨɫɬɚɧ ɫɦɟɫɬɢɥɫɹ ɜ 
ɪɟɣɬɢɧɝɟ ɷɧɟɪɝɨɞɟɮɢɰɢɬɧɨɫɬɢ ɫ 20 ɧɚ 57 ɦɟɫɬɨ ɫɪɟɞɢ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ. Ɋɨɫɬ 
ɞɟɮɢɰɢɬɚ ɫɜɹɡɚɧ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɪɭɩɧɵɦɢ 
ɩɪɟɞɩɪɢɹɬɢɹɦɢ.  

Ɋɚɛɨɬɵ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜɟɞɟɬ ɈɈɈ 
«Ȼɚɲɷɧɟɪɝɨɩɪɨɟɤɬ» (ɍɮɚ). ɇɚ ɈȺɈ «Ȼɚɲɤɢɪɷɧɟɪɝɨ» ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɧɨɜɧɨɣ 
ɨɛɴёɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɪɟɫɩɭɛɥɢɤɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɥɚɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɞɥɹ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ 
ɜɵɫɬɭɩɹɬ ɤɪɭɩɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɡɚɜɨɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ȼɚɲɤɨɪɬɨɫɬɚɧɚ, ɜ 
ɱɚɫɬɧɨɫɬɢ, Ʉɚɪɚɢɞɟɥɶɫɤɢɣ ɪɚɣɨɧ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
2.1.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɪɟɤɢ ɘɪɸɡɚɧɶ. ɉɨɫɬɪɨɟɧɢɟ 

ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

(ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ ɝɨɞɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ» ɋɒɎ ɋɎɍ, 2019 ɝ. ɫɬɪ. 13-17. [1].) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ 
ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

№ ɩ/ɩ Ƚɨɞɵ Qɫɪ.ɝɨɞ. Ɋ, % Ƚɨɞɵ Qɩɨɥ. Ƚɨɞɵ Qɦɟɠ 
1 1966 129,5 3 1966 427,0 1984 23,8 
2 1969 120,3 6 1969 393,5 1985 27,9 
3 1973 103,7 9 1973 643,0 1991 26,7 
4 1984 103,5 12 1964 233,5 1992 23,0 
5 1985 99,0 15 1971 269,0 1969 19,3 
6 1970 95,0 18 1970 555,0 1970 33,4 
7 1964 91,0 21 1975 417,5 1983 30,6 
8 1979 89,6 24 1979 422,5 1972 18,8 
9 1965 88,8 26 1965 357,5 1979 29,3 
10 1975 86,1 29 1977 501,5 1965 24,2 
11 1971 86,1 32 1972 264,0 1987 15,6 
12 1972 84,0 35 1984 412,0 1966 21,0 
13 1992 77,7 38 1985 226,5 1978 22,5 
14 1977 77,1 41 1988 368,5 1986 18,8 
15 1988 76,9 44 1994 305,0 1988 26,7 
16 1986 74,8 47 1986 394,5 1993 28,6 
17 1978 73,1 50 1978 154,0 1990 22,4 
18 1991 71,8 53 1992 162,6 1996 16,7 
19 1994 70,6 56 1989 210,2 1973 17,0 
20 1989 69,3 59 1996 265,5 1964 29,4 
21 1983 68,8 62 1968 346,0 1989 54,9 
22 1996 65,5 65 1983 341,5 1967 50,5 
23 1990 65,4 68 1974 315,5 1976 26,7 
24 1987 61,1 71 1990 231,5 1980 27 
25 1968 60,9 74 1991 330 1975 26,3 
26 1967 58,1 76 1967 298,5 1994 23,4 
27 1993 57,1 79 1987 263 1968 25,9 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
№ ɩ/ɩ Ƚɨɞɵ Qɫɪ.ɝɨɞ. Ɋ, % Ƚɨɞɵ Qɩɨɥ. Ƚɨɞɵ Qɦɟɠ 

28 1974 57 82 1976 260,5 1971 34,1 
29 1976 56,5 85 1995 299 1977 33,5 
30 1982 49,2 88 1993 212 1982 26,1 
31 1995 48,8 91 1982 323 1981 20,2 
32 1980 44,4 94 1981 214 1995 15,7 
33 1981 41 97 1980 270,5 1974 24,5 

ሺmሻ݌  = ୫୬+ଵ ∙ ͳͲͲ   – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ, 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦɢ 90 ɢ 50%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɂɡ ɨɛɳɟɝɨ 
ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɹɞɚ ɪɚɫɯɨɞɨɜ ɜɵɛɢɪɚɟɦ ɪɹɞɵ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50% ɢ 90% ɢɥɢ 
ɛɥɢɡɤɢɟ ɤ ɧɢɦ. ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
2.1.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%)  
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% ɧɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1978 ɝ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱёɬɧɨɦ ɝɨɞɭ 1978 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 ʙ˒ = Q˒ ହ଴% ˄˃ˊˑ˅ˑˈQ˒ ଵଽ଻଼ = ͳͷͶ,ͲͳͷͶ,Ͳ = ͳ   
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ʙˏ = ܳˏ ହ଴% ˄˃ˊˑ˅ˑˈܳˏ ଵଽ଻଼ = ʹʹ,ͷʹʹ,ͷ = ͳ 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱёɬɧɨɦ ɝɨɞɭ 1978 (50%) 
Ɋ, %  I II  III  IV  V VI  VII VIII IX  X XI  XII 
1978 ɝ. 12,2 13,0 17,5 31,6 434,0 176,0 72,9 31,5 28,6 23,9 18,7 17,2 
ɋ ɩɪɢɜɟɞ. 12,2 13,0 17,5 31,6 434,0 176,0 72,9 31,5 28,6 23,9 18,7 17,2 
ɋ ɤɨɪɟɤɬ. 12,2 13 14,5 34,6 404 206 72,9 31,5 28,6 23,9 18,7 17,2 

 
2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%)  
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 
1982 ɢ 1995 ɝɝ. (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 88,2 ɢ 91,2%). ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ 
ɤɚɠɞɨɝɨ ɝɨɞɚ. 

Ⱦɥɹ 1982 ɝ: 
 ʙ˒ = ܳ˒ ଽ଴% ˄˃ˊˑ˅ˑˈܳ˒ ଵଽ଼ଶ = ʹͳʹ,Ͳ͵ʹ͵,Ͳ = Ͳ,͸͸, 
 ʙˏ = ܳˏ ଽ଴% ˄˃ˊˑ˅ˑˈܳˏ ଵଽ଼ଶ = ʹ͸,ͳʹ͸,ͳ = ͳ, 
 ʙ˒ = Ͳ,͸͸ ,   ʙˏ = ͳ. 
 
Ⱦɥɹ 1995 ɝ: 
 ʙ˒ = ܳ˒ ଽ଴% ˄˃ˊˑ˅ˑˈܳ˒ ଵଽ଼ଶ = ʹͻͻ,Ͳ͵ʹ͵,Ͳ = ͳ,Ͳͺ, 
 ʙˏ = ܳˏ ଽ଴% ˄˃ˊˑ˅ˑˈܳˏ ଵଽ଼ଶ = ʹͲ,ʹͳͷ,͹ = ͳ,ʹͺ, 
 ʙ˒ = ͳ,Ͳͺ,   ʙˏ = ͳ,ʹͺ. 
 
ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɢɡ ɞɟɥɚɟɦ 

ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɡɧɚɱɟɧɢɣ 1982 ɢ 1995 ɝɝ. (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 88,2 ɢ 91,2%). 
ɂɧɬɟɪɩɨɥɹɰɢɹ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ1982 ɢ 1995 ɝɝ. ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɢɜɟɞɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 2.3. ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨɫɥɟ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.4. 
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Ɍɚɛɥɢɰɚ 2.3 – ɂɧɬɟɪɩɨɥɹɰɢɹ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ1982 ɢ 1995 ɝɝ ɩɨɫɥɟ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ 
Ɋ, % I II  III  IV  V VI  VII VIII IX  X XI  XII 

88,2 8,3 9,0 8,3 26,1 324,0 96,4 28,7 17,1 27,7 11,8 15,1 18,3 
90,0 10,3 11,0 10,3 21,2 225,2 192,5 29,5 18,2 27,8 13,2 13,9 14,3 
91,2 11,5 12,4 11,7 17,9 159,4 256,6 30,1 18,9 27,9 14,1 13,2 11,7 

 
ɍɬɨɱɧɢɜ ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɜ ɪɚɫɯɨɞɵ, ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɫɹ, ɱɬɨ ɪɚɫɯɨɞ ɜ 

ɤɚɠɞɵɣ ɦɟɫɹɰ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɛɨɥɶɲɟ ɦɚɥɨɜɨɞɧɨɝɨ. Ƚɢɞɪɨɝɪɚɮɵ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.4 – ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨɫɥɟ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

  I II  III  IV  V VI  VII VIII IX  X XI  XII 
Q (50%)-Q (90%) 1,9 2,7 3,5 13,4 168,8 23,5 36,4 10,7 10,4 10,0 5,5 2,9 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ 

 
2.2 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ  
 
2.2.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɋ ɩɨɦɨɳɶɸ ɤɚɪɬɵ ɢ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɫɬɜɨɪ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɊȾɍ ɍɪɚɥɚ. 
ɉɨ ɫɨɨɬɧɨɲɟɧɢɸ ɜɵɪɚɛɨɬɤɢ ɈȾɍ ɍɪɚɥɚ ɢ ɊȾɍ Ȼɚɲɤɨɪɬɨɫɬɚɧɚ ɧɚɯɨɞɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬ k: 
 

 kʝʓʢʟʓʢ = Э˒ˑ˕˓ʝʓʢ  Э˒ˑ˕˓ʟʓʢ =  ʹ͸͵,͸ͺʹ͹,Ͷ͵ = ͻ,͸  
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Ɍɚɤ ɤɚɤ ɫɨɨɬɧɨɲɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɛɨɥɶɲɟ, ɱɟɦ 1:10, ɬɨ ɛɭɞɟɦ 

ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɧɚ ɊȾɍ. ɉɨ ɤɨɨɪɞɢɧɚɬɚɦ ɧɚɯɨɠɞɟɧɢɹ ɫɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɦ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɤ ɊȾɍ Ȼɚɲɤɢɪɢɹ. 

Ɂɢɦɧɢɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɜɵɛɢɪɚɟɬɫɹ ɞɥɹ ɬɢɩɢɱɧɵɯ ɫɭɬɨɤ ɤɨɧɰɚ ɞɟɤɚɛɪɹ, 
ɥɟɬɧɢɣ – ɢɸɧɹ (ɜɵɛɢɪɚɟɦ 25.12.19 ɢ 25.06.19). 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ 
ɥɟɬɧɟɝɨ ߚ˔˖˕ˎ  ɢ ɡɢɦɧɟɝɨ ߚ˔˖˕ˊ  ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ 
ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ ߙɥ. 
(ɉɪɢɥɨɠɟɧɢɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ 
ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ» ɋɒɎ ɋɎɍ, 2019 ɝ. ɫɬɪ. 57-60.) [1]. 

Ɉɩɪɟɞɟɥɢɦ ɫ ɩɨɦɨɳɶɸ ɤɚɪɬɵ, ɱɬɨ ɦɟɫɬɨ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɢɦɟɟɬ 
ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪ 54° ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨ ɝɪɚɮɢɤɭ, ɱɬɨ ߚ˔˖˕ˎ = Ͳ,͹ʹ;  ߚ˔˖˕ˊ = Ͳ,͹͸. 
ɉɨ ɮɨɪɦɭɥɚɦ ሺ͵.ͳሻ ɢ ሺ͵.ʹሻ ɞɟɥɚɟɦ ɪɚɫɱɟɬɵ, ɢɬɨɝ ɩɨɦɟɫɬɢɦ ɜ ɬɚɛɥɢɰɭ. 
 ௧ܲ́ = ௖ܲ௠௔௫(ߙ௧́ ∙ ˊ˕˖˔ߚ + ܾ௧́ ൯,                                                                                ሺʹ.ͳሻ 
 ௧ܲ́ = ௖ܲ௠௔௫(ߙ௧ˎ ∙ ˎ˕˖˔ߚ + ܾ௧ˎ ൯,                                                                                ሺʹ.ʹሻ 
 
ɝɞɟ  ߙ௧́  , ܾ௧́ ˎ௧ߙ , , ܾ௧ˎ  ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɝɪɭɡɤɢ ɬɢɩɨɜɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ, 

ɡɚɜɢɫɹɳɢɟ ɨɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɉɪɢɥɨɠɟɧɢɟ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ ɝɨɞɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ» ɋɒɎ ɋɎɍ, 2019 ɝ. ɫɬɪ. 57-60.) [1]. Ɇɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜ 
ɤɚɠɞɵɣ ɱɚɫ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.5. ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɗɋ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɇɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɤɚɠɞɵɣ ɱɚɫ 

 ɐɟɧɬɪ (54° ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) 
ɑɚɫɵ ɫɭɬɨɤ 𝑷࢚́ 𝑷࢚ˎ  

0 182,0 80,6 
1 152,4 71,3 
2 148,8 63,6 
3 143,8 59,8 
4 143,8 59,8 
5 148,8 59,8 
6 163,1 64,5 
7 202,2 92,7 
8 248,4 121,9 
9 279,0 138,8 
10 271,2 168,0 
11 250,0 154,2 
12 236,0 142,1 
13 238,1 147,4 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 
 ɐɟɧɬɪ (54° ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) 

ɑɚɫɵ ɫɭɬɨɤ 𝑷࢚́ 𝑷࢚ˎ  
14 257,1 156,8 
15 245,5 147,7 
16 244,9 135,6 
17 292,8 149,2 
18 300,0 144,5 
19 286,3 138,0 
20 282,0 140,1 
21 271,9 128,0 
22 244,8 154,5 
23 202,2 123,6 

 

 
Ɋɢɫɭɧɨɤ 2.3 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɗɋ 

 
2.2.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  
 
ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɟɥɨɫɶ ɩɨ 

ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜ ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ. 
ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ» ɋɒɎ ɋɎɍ, 2019 ɝ. [1].  

Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ).  

ɋɬɪɨɹɬɫɹ ɷɬɢ ɝɪɚɮɢɤɢ ɩɨ ɡɚɤɨɧɭ ɤɨɫɢɧɭɫɚ. Ⱦɥɹ ɧɟɪɚɡɜɢɜɚɸɳɢɣɫɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ ɦɚɤɫɢɦɭɦɨɦ ɧɚɝɪɭɡɤɢ ɮɨɪɦɭɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɜɢɞɟ: 
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௧ܲ௠௔௫ = ˃ + ܾ ∙  ሺʹ.͵ሻ                                                                                           ,ߙݏ݋ܿ
 

ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; ˃, ܾ - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
ߙ  = |͵Ͳ°ݐ − ͳͷ°|   ∙ ͵,ͳͶ/ͳͺͲ°;                                                                        ሺʹ.Ͷሻ 

 ˃ = ܲ́ ˋˏ˃௠௔௫ + ܲˎ ˈ˕ˑ௠௔௫ʹ  ;                                                                                             ሺʹ.ͷሻ ܾ = ܲ́ ˋˏ˃௠௔௫ − ܲˎ ˈ˕ˑ௠௔௫ʹ   ;                                                                                            ሺʹ.͸ሻ 

 ܲ́ ˋˏ˃௠௔௫ = ͵ͲͲ ʛʑ˕;  ܲˎ ˈ˕ˑ௠௔௫ = ͳ͸ͺ ʛʑ˕.  
 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ, ɨɩɪɟɞɟɥɢɜ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

ɞɟɤɚɛɪɶɫɤɢɯ ɢ ɢɸɧɶɫɤɢɯ ɢɫɯɨɞɧɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ: ܲ́ ˋˏ˃˔˓ = ʹʹ͸ ʛʑ˕;  ܲˎ ˈ˕ˑ˔˓ = ͳͳͺ ʛʑ˕  
Ɋɚɫɱɟɬ ɞɚɧɧɵɯ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.6. Ƚɨɞɨɜɵɟ 

ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɗɋ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬ ɞɚɧɧɵɯ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ 
t α cos α 𝑷𝐦࢚𝐚𝐱, Ɇȼɬ 𝑷࢚̝˓, Ɇȼɬ 
1 0,2617 0,9660 298 224 
2 0,7850 0,7074 281 210 
3 1,3083 0,2595 251 186 
4 1,8317 -0,2579 217 158 
5 2,3550 -0,7063 187 134 
6 2,8783 -0,9655 170 120 
7 3,4017 -0,9664 170 120 
8 3,9250 -0,7085 187 134 
9 4,4483 -0,2610 217 158 
10 4,9717 0,2564 251 186 
11 5,4950 0,7051 281 210 
12 6,0183 0,9651 298 224 
 



20 
 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɗɋ 

 
2.3 Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ. 
Ȼɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɭɪɨɜɧɟ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, 
ɪɚɜɧɨɦ ɨɬɦɟɬɤɟ ɇɉɍ, ɚ ɧɚɩɨɪ Ƚɗɋ – ɩɨ ɮɨɪɦɭɥɟ: 

 ʜʒЭʠ = ܼʑʐ − ܼʜʐ − 𝛥ℎ,                                                                                    ሺʹ.͹ሻ 
 

ɝɞɟ ܼʑʐ – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ; Zʜʐ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ 
ɪɚɫɯɨɞɚɦ ɜɨɞɵ ɫ ɭɱёɬɨɦ ɡɢɦɧɟɣ ɢ ɥɟɬɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ ݖɇȻ = f(Q); Δh – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɞɥɹ ɋɚɛɚɧɤɭɥɶɫɤɨɣ 
Ƚɗɋ ɫ ɧɚɩɨɪɨɦ 42 ɦ, ɩɨɬɟɪɢ ɫɨɫɬɚɜɹɬ 0,4 ɦ.  

Ɍɨɝɞɚ ɛɵɬɨɜɚɹ ɦɨɳɧɨɫɬɶ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˄ܰ˞˕ = ݇ே ∙ ܳ˒ˑˎ˄˞˕ ∙ ʜʒЭʠ,                                                                                    ሺʹ.ͺሻ 
 

ɝɞɟ ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɪɚɜɧɵɣ 8,5; ܳ˒ˑˎ˄˞˕ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɜ ɞɚɧɧɵɣ ɦɟɫɹɰ; ܪɝɷɫ – ɧɚɩɨɪ Ƚɗɋ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.7. 
ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. Ɋɚɫɱёɬ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱёɬɭ ɪɟɠɢɦɚ ɩɨ ɛɵɬɨɜɨɦɭ 
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ɫɬɨɤɭ. Ɉɞɧɚɤɨ ɜɦɟɫɬɨ ɩɨɥɟɡɧɵɯ ɛɵɬɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɪɚɫɱёɬɚɯ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɫɯɨɞɵ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

 ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙ ;˅ˇʒЭʠ˒ˑܪ                                                                                 ሺʹ.ͻሻ   
 

ɝɞɟ ܳʑʤʙ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

ɉɪɢ ɪɚɫɱёɬɟ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ܼɇȻ(ܳȼɏɄ(ݐ)) ɛɶɟɮɚ ɢɫɩɨɥɶɡɭɟɦ ɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɨɜ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ, ɬɚɛɥɢɰɚ 2.8.  

Ⱦɚɥɟɟ, ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɪɟɠɢɦɵ 
ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɨɩɪɟɞɟɥɢɬɶ 
ɢɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ. ɋɪɚɜɧɟɧɢɟ ɷɬɢɯ ɪɟɠɢɦɨɜ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.9.  
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Ɍɚɛɥɢɰɚ 2.7 –Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɩɪɢ ɭɪɨɜɧɟ ȼȻ ɪɚɜɧɨɦ ɇɉɍ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 
Q ɛɵɬ ɩɨɥ, ɦ3/ɫ 14,4 15,8 18,6 33,1 341,5 306,2 58,2 28,5 27,7 23,1 24,0 18,5 
Z ȼȻ (ɇɉɍ), ɦ 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 
Z ɇȻ ܼɇȻ(ܳȼɏɄ(ݐ)), ɦ 139,40 139,40 139,40 139,70 142,40 143,70 140,20 140,20 140,00 139,40 139,40 139,40 ࡴʒЭʠ˒ˑˇ˅, ɦ 40,20 40,20 40,20 39,90 37,20 35,90 39,40 39,40 39,60 40,20 40,20 40,20 
N ɛɵɬ, Ɇȼɬ 5 5 6 11 108 93 20 10 9 8 8 6 

 
Ɍɚɛɥɢɰɚ 2.8 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 
Q ȼɏɄ, ɦ3/ɫ 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 
Z ȼȻ (ɇɉɍ), ɦ 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 
Z ɇȻ ܼɇȻ(ܳȼɏɄ(ݐ)), ɦ 140,60 140,60 140,60 140,60 140,60 140,60 140,60 140,60 140,60 140,60 140,60 140,60 ࡴʒЭʠ˒ˑˇ˅, ɦ 39,00 39,00 39,00 39,00 39,00 39,00 39,00 39,00 39,00 39,00 39,00 39,00 
N ȼɏɄ, Ɇȼɬ 17 17 17 17 17 17 17 17 17 17 17 17 

 
Ɍɚɛɥɢɰɚ 2.9 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 
N ɛɵɬ, Ɇȼɬ 5 5 6 11 108 93 20 10 9 8 8 6 
N ȼɏɄ, Ɇȼɬ 17 17 17 17 17 17 17 17 17 17 17 17 

N ɛɵɬ-N ȼɏɄ, Ɇȼɬ -12 -11 -10 -5 91 77 3 -7 -7 -9 -8 -10 
 ܰɢɡɛ = 91 Ɇȼɬ;  
Ⱦɚɥɟɟ ɷɬɭ ɦɨɳɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰ, ɤɨɝɞɚ ɦɨɳɧɨɫɬɶ ɩɨ ȼɏɄ ɛɨɥɶɲɟ ɛɵɬɨɜɨɣ. 
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2.4 Ƚɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ  
 
ɉɟɪɜɚɹ ɩɨɩɵɬɤɚ ɡɚɪɟɝɭɥɢɪɨɜɚɬɶ ɫɬɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ 

ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɟɧɢɣ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɪɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ƚɗɋ, ɬɚɛɥɢɰɚ 2.10:  
 

Ɍɚɛɥɢɰɚ 2.10 – Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 
ɗ ɫɪ. ɫɭɬ, ɦɥɧ ɤȼ∙ɱ 2,1 2,1 1,9 1,6 1,4 1,3 1,3 1,4 1,6 1,9 2,1 2,1 
Nɫɪ.ɫɭɬ, Ɇȼɬ 87 85 78 68 57 52 52 57 68 78 85 87 

 
Ɉɬɥɨɠɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚ ɝɪɚɮɢɤɟ. Ⱦɚɥɟɟ ɨɬ ɡɧɚɱɟɧɢɣ ɦɨɳɧɨɫɬɟɣ 

ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɨɬɥɨɠɢɦ ɡɧɚɱɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɦɨɳɧɨɫɬɟɣ ȼɏɄ.  
Ⱦɚɥɟɟ ɪɚɫɩɪɟɞɟɥɢɦ ɢɡɛɵɬɨɤ ɧɚ ɡɢɦɧɢɟ ɦɟɫɹɰɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɡ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɥɭɱɢɥɚɫɶ ɩɪɹɦɚɹ ɥɢɧɢɹ. ɗɬɚ ɥɢɧɢɹ ɢ ɟɫɬɶ ɥɢɧɢɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ 
ɡɢɦɧɢɯ ɦɟɫɹɰɟɜ, ɤɨɬɨɪɭɸ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɜ ɭɫɥɨɜɢɹɯ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɡɚ ɫɱёɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ. 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ  
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ȼɗɊ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ 

ɦɨɳɧɨɫɬɟɣ, ɍɆɈ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
ɉɪɟɠɞɟ ɱɟɦ ɧɚɱɚɬɶ ɫɪɚɛɚɬɵɜɚɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɬɨɢɬ ɩɨɧɹɬɶ, ɤ ɤɚɤɨɦɭ 

ɪɟɠɢɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɧɨ ɨɬɧɨɫɢɬɶɫɹ. Ⱦɥɹ ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɩɨ ɮɨɪɦɭɥɟ: 

ߚ  = ୚˒ˑˎˈˊːˑˈ୛˔˓ˈˇːˈˏːˑˆˑˎˈ˕ːˈˈ,                                                                            (2.10)  

 
ɝɞɟ ܹɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɟ - ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ;  W˔˓ˈˇːˈˏːˑˆˑˎˈ˕ːˈˈ = ଻ହ,଼∙ଷଵହଷ଺଴଴଴ଵ଴9 = ʹ,͵ͻ ˍˏଷ/˔;  ܸ ɩɨɥɟɡɧɨɟ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܸ˒ ˑˎˈˊː. =  Vʜʞʢ  – Vʢʛʝ ; 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɨɥɢɧɨɦɨɦ. Ɂɚ ɨɬɦɟɬɤɭ ɍɆɈ 
ɜɨɡɶɦɟɦ ɡɧɚɱɟɧɢɟ ɧɚ ɭɪɨɜɧɟ 2/3 ɨɬ ɧɚɩɨɪɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɚɛɥɢɰɚ 2.11: 

 
Ɍɚɛɥɢɰɚ 2.11 – Ɋɚɫɱɟɬ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

V ɇɉɍ ɇɉɍ V ɍɆɈ ɍɆɈ 
3,42 180 2,34 166 

 ܸ˒ ˑˎˈˊː. =  ͵,Ͷʹ –  ʹ,͵Ͷ = ͳ,Ͳͺ ˍˏଷ, 
ߚ  = ܸ˒ ˑˎˈˊː.Wʜʞʢ = ͳ,Ͳͺʹ,͵ͻ = Ͳ,Ͷͷ. 
 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 

ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɋɚɫɱɟɬɵ ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɝɨɞɢɱɧɨɝɨ, ɤɚɤ 
ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱёɬ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1 ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ. 
 ܳ˒ˑˎ.˄˞˕. = ܳ˄˞˕. − ܳ˛ˎ. − ܳˋ˔˒. − ܳ˗ˋˎ˟˕. − ܳˎёˇ,                                (2.11) 
 ܳʒЭʠ = ܳ˒ˑˎ.˄˞˕. + ܳ˅ˑˇˑ˘˓. − ܳ˘.˔˄.,                                                        (2.12) 
 ܳʜʐ = ܳʒЭʠ + ܳ˘.˔˄. + ܳ˛ˎ. + ܳ˗ˋˎ˟˕.,                                                    (2.13) 
 ∆ܸ = ொ˅ˑˇˑ˘˓.∙௧˔/ˏˈ˔.ଵ଴9 ,                                                                                    (2.14) 

 ܸ̱ ˑː. = ܸː ˃˚. − ∆ܸ,                                                                                   (2.15) 
 ܼʑʐ ˔˓. = ௓ʑʐ˃ː˚.+௓ʑʐˍˑː.ଶ ,                                                                                  (2.16) 
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ܪ = ܼʑʐ ˔˓. − ܼʜʐ − ∆ℎ,                                                                         (2.17) 
 ʒܰЭʠ = ݇ேܳʒЭʠ(2.18)                                                                                    .ܪ 
 
Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɢ ɭɫɥɨɜɢɹ: ܳʜʐ = ܳ˔˃ː.˒−ˍ,    ܼː˃˚ʑʐ = ܼˍˑːʑʐ,  ʒܰЭʠ = ʒܰ˃˓. 
ɉɪɢ ɫɪɚɛɨɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɚɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɜɟɧɫɬɜɨ ɧɚɱɚɥɶɧɵɯ ɢ 

ɤɨɧɟɱɧɵɯ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜ 11 ɢ 10 ɦɟɫɹɰɚɯ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɦɢɦɨ ɪɚɜɟɧɫɬɜɚ ɨɬɦɟɬɨɤ ɜɚɠɧɨ ɞɨɛɢɬɶɫɹ ɪɚɜɟɧɫɬɜɚ ɨɛɴɟɦɨɜ 
ɜ 11 ɢ 10 ɦɟɫɹɰɚɯ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɏɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 0, ɬɚɤ ɤɚɤ ɪɚɫɱɟɬ 
ɩɪɨɜɨɞɢɬɶɫɹ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɧɟ ɬɪɟɛɭɸɬɫɹ.  

ȼ ɧɚɱɚɥɶɧɨɣ ɢɬɟɪɚɰɢɢ ɧɟ ɩɨɥɭɱɢɥɨɫɶ ɞɨɫɬɢɱɶ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɫ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɦ ɜɡɹɬɢɟɦ ɡɧɚɱɟɧɢɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɉɨɫɥɟ ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɭɞɚɥɨɫɶ ɞɨɛɢɬɶɫɹ ɪɚɜɟɧɫɬɜɚ ɨɬɦɟɬɨɤ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ:  
− ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ܰɝɚɪ=44 Ɇȼɬ;  
− ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɹɛɪɶ, ɮɟɜɪɚɥɶ – ܰɝɚɪ=32 Ɇȼɬ;  
− ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ – ɍɆɈ =170,36 ɦ.  
 
2.6 ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ 

ɧɚɝɪɭɡɨɤ 
 
ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. 

Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɹɬ ɜɩɢɫɵɜɚɧɢɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɦɨɳɧɨɫɬɟɣ ɋɭɳɟɫɬɜɭɸɳɢɯ 
Ƚɗɋ ɢ ɋɚɛɚɧɤɭɥɶɫɤɨɣ (ɩɪɨɟɤɬɢɪɭɟɦɨɣ) Ƚɗɋ ɧɚ ɂɄɇ. ȼɩɢɫɵɜɚɧɢɟ 
ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɢɤɨɜɭɸ ɢ ɛɚɡɨɜɭɸ ɱɚɫɬɶ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɂɡ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ. 
 ʐܰ˃ˊ˃ = ௞ಿ∙ொ˔˃ː.˒ˑ˒˖˔ˍ.∙ு.ଵ଴଴଴ ;                                                                                (2.19) 

  Эʐ˃ˊ˃ = ேʐ˃ˊ˃∙ଶସଵ଴଴଴ ;                                                                                           (2.20) 

 Эʞˋˍ = Эʒ˃˓. − Эʐ˃ˊ˃;                                                                                     (2.21) 
 ˓ܰ˃˄ = ˄ܰ˃ˊ + ˒ܰˋˍ;                                                                                      (2.22) 
 Эˆ˃˓ = ேˆ˃˓∙ଶସଵ଴଴଴ .                                                                                           (2.23) 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɂɄɇ ɩɪɨɜɨɞɹɬ ɥɢɧɢɸ Эʞˋˍ, ɢ 

ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ ʞܰˋˍ. 
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ȼɩɢɫɵɜɚɧɢɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɨ, 
ɧɚ ɪɢɫɭɧɤɟ 2.6 ɢ 2.7 ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɹɧɜɚɪɹ ɢ ɢɸɧɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɹɧɜɚɪɶ) 
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Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɢɸɧɶ) 

 
2.7 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ, ɢɡ ɤɨɬɨɪɨɝɨ 

ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɵɹɫɧɹɸɬ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ. 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ                                                                                 (2.24) 

 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɨɢɬ ɢɡ ɚɜɚɪɢɣɧɨɣ, ɪɟɦɨɧɬɧɨɣ ɢ 

ɧɚɝɪɭɡɨɱɧɨɣ ɦɨɳɧɨɫɬɟɣ. 
ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ). 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢɧɢɦɚɸɬ ɤɚɤ 3% ɨɬ ɡɢɦɧɟɝɨ 

ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ, ɚ ɚɜɚɪɢɣɧɵɣ – 10%.  
 ʟː˃ˆ˓Эʠ = ʟ௠௔௫Эʠ ∙ Ͳ,Ͳ͵;                                                                                   (2.25) 

 ʟ˃˅˃˓Эʠ = ʟ௠௔௫Эʠ ∙ Ͳ,ͳ.                                                                                     (2.26) 
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ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɦɨɳɧɨɫɬɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɜɟɧ: 

 ʟː˃ˆ˓˒˓ˑˈˍ˕.ʒЭʠ = ʟ˓˃˄˒˓ˑˈˍ˕.ʒЭʠ ∙ Ͳ,Ͳʹ;                                                                  (2.27) 
 ʟː˃ˆ˓˔˖˜.ʒЭʠ = ʟ˓˃˄˔˖˜.ʒЭʠ ∙ Ͳ,Ͳʹ.                                                                          (2.28) 
 

ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ Ɍɗɋ ɢ ɩɪɢ 
ɪɚɫɱɟɬɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, ɨɧ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ Ɍɗɋ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ே˓˃˄˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔ˢ˙;                                                                  (2.29) 

ܨ˓  ˈˏ˔˖˜.ʡЭʠ = ே˓˃˄˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔ˢ˙;                                                                  (2.30) 

ܨ˓  ˈˏ˒˓ˑˈˍ.ʒЭʠ = ே˓˃˄˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔ˢ˙.                                                                (2.31) 

 
Ɋɟɦɨɧɬ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨɫɥɟ ɩɟɪɢɨɞɚ ɩɨɥɨɜɨɞɶɹ, ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɫɪɚɛɨɬɤɢ. Ɋɟɦɨɧɬ Ɍɗɋ – ɜ ɦɟɫɹɰ ɩɪɨɜɚɥɚ ɧɚɝɪɭɡɤɢ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 6 ɢ 7 ɦɟɫɹɰ. 
ɉɨɫɥɟ ɩɨɞɫɱɟɬɚ ɪɟɡɟɪɜɨɜ ɩɟɪɟɯɨɞɹɬ ɤ ɩɨɫɬɪɨɟɧɢɸ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ ɧɚɡɵɜɚɟɬɫɹ ɜɵɬɟɫɧɹɸɳɟɣ. 

ȼɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɭɦɚ 
ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɟɡɟɪɜɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɧɢɠɟɫɥɟɞɭɸɳɟɟ.  

1. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ ɢ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ɗɬɨɬ ɪɟɡɟɪɜ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 1 % ɞɨ 
3 % ɡɢɦɧɟɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɛɨɥɶɲɢɯ ɷɧɟɪɝɨɫɢɫɬɟɦ – 1 %, ɞɥɹ ɫɪɟɞɧɢɯ 
– 2 %; ɞɥɹ ɦɚɥɟɧɶɤɢɯ ɢɥɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦ – 3 %.  

2. Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɜɵɛɢɪɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 10 % ɡɢɦɧɟɝɨ 
ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɱɚɫɬɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɚ ɫɢɫɬɟɦɵ ɧɚ 
Ƚɗɋ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɨɥɟɡɧɵɣ 
ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  

3. Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɧɰɢɩɚɦ:  

− ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ.  
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− ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ ɬɚɤɠɟ ɨɞɢɧ 
ɪɚɡ ɜ 6 ɥɟɬ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 60–120 ɞɧɟɣ. Ɋɚɡɦɟɫɬɢɬɶ ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ 
Ɍɗɋ ɦɨɠɧɨ ɜ ɥɟɬɧɢɟ ɦɟɫɹɰɵ, ɜ ɩɪɨɜɚɥ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 
2.8 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ƚɗɋ. ȿɝɨ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɦɨɳɧɨɫɬɟɣ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.12. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. 

 

 
Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
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Ɍɚɛɥɢɰɚ 2.12 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

Ɇɟɫɹɰɵ 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ, Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ, Ɇȼɬ 

Pmax Pɚɜɚɪ Pɧɚɝɪ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ Nɚɜɚɪ 
1 298 30 9 87 3 0 44 1 0 168 5 0 30 
2 281 28 8 85 3 0 39 1 0 157 4 0 28 
3 251 25 8 78 2 0 34 1 0 139 5 0 25 
4 217 22 7 68 2 0 69 2 0 81 3 0 22 
5 187 19 6 57 2 0 59 2 0 72 2 0 19 
6 170 17 5 52 2 0 49 1 0 70 2 14 17 
7 170 17 5 52 2 0 49 1 0 70 2 13 17 
8 187 19 6 57 2 0 59 2 0 71 2 0 19 
9 217 22 7 68 2 14 69 2 7 80 3 0 22 
10 251 25 8 78 2 0 34 1 0 139 5 0 25 
11 281 28 8 85 3 0 52 2 0 144 3 0 28 
12 298 30 9 87 3 0 44 1 0 167 5 0 30 

 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ: ˖ܰ˔˕.˒˓ˑˈˍ.ʒЭʠ = ͶͶ + ͳ = Ͷͷ ʛʑ˕  
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2.9 ȼɨɞɧɨ –ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 
ɝɨɞɭ 

 
ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ. 
ɂɡ ɞɜɭɯ ɪɟɠɢɦɨɜ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɩɪɢɧɢɦɚɸɬ ɫ ɛɨɥɶɲɢɦ 

ɡɧɚɱɟɧɢɟɦ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɷɬɨ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ 
ɨɬɦɟɬɤɚɦ. ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
Ȼ.1 ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 2.10. 

 

 
Ɋɢɫɭɧɨɤ 2.10 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.10 ȼɵɛɨɪ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɷɬɨ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ. ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪɵ. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɬɚɛɥɢɰɵ 2.13 ɢ 2.14.  

 
Ɍɚɛɥɢɰɚ 2.13 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

№ ɩ.ɩ.  
Q, ɦ³/ɫ 𝒁ʜʐЗ , ɦ 𝒁ʜʐʚ , ɦ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

 0 138,31 138,31 Hɧɩɭ,ɦ ɇɭɦɨ,ɦ ɇɪ,ɦ 

1 0 138,31 138,31 41,29 31,69 34,82 
2 20 139,28 139,19 41,29 31,69 34,82 

170,00

172,00

174,00

176,00

178,00

180,00

182,00

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

▼ȼȻ,ɦ

t,ɦɟɫɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ

▼ɍɆɈ = 170,40 ɦ

▼ɇɉɍ = 180 ɦ
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.13 

№ ɩ.ɩ.  
Q, ɦ³/ɫ 𝒁ʜʐЗ , ɦ 𝒁ʜʐʚ , ɦ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

3 40 140,09 139,94 40,41 30,81 33,86 
4 60 140,77 140,58 39,66 30,06 33,04 
5 80 141,35 141,13 39,02 29,42 32,36 
6 100 141,83 141,60 38,47 28,87 31,79 
7 120 142,24 142,01 38,00 28,40 31,30 
8 140 142,60 142,36 37,59 27,99 30,89 
9 160 142,91 142,66 37,24 27,64 30,53 
10 180 143,18 142,93 36,94 27,34 30,23 
11 200 143,42 143,18 36,67 27,07 29,96 
12 220 143,65 143,40 36,42 26,82 29,71 
13 240 143,86 143,60 36,20 26,60 29,48 
14 260 144,07 143,79 36,00 26,40 29,27 
15 280 144,27 143,98 35,81 26,21 29,06 

 
Ɍɚɛɥɢɰɚ 2.14 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ  

 
Ʌɢɧɢɹ ɨɝɪ. ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ  

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ  

ɇ, ɦ Q, ɦ³/ɫ ɇ, ɦ Q, ɦ³/ɫ ɇ, ɦ Q, ɦ³/ɫ 
26 205,2 29,9 177,70 40,2 25 
28 190,6 29 175,01 20 25 
30 177,9 28 171,96 
32 166,7 27 168,87 
34 156,9 26 165,71 
36 148,2 25 162,49 
38 140,4 24 159,21 
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Ɋɢɫɭɧɨɤ 2.11 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɪɢɫɭɧɨɤ 2.11 ɨɩɪɟɞɟɥɹɟɦ:  
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax=40,0 ɦ.  
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪ=30 ɦ. ɢ Qmax =178 ɦ3/ܿ.  
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin=27,2 ɦ.  
ɉɨ ɢɡɜɟɫɬɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɚ ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ 

ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ.  
Hmax=40 ɦ;  
 HminHmax = ʹ͹,ʹͶͲ = Ͳ,͸ͺ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ (Ɍɚɛɥɢɰɚ ɉ.4. ɜ ɦɟɬɨɞɢɱɟɫɤɨɦ 

ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ» ɋɒɎ ɋɎɍ, 2019 
ɝ. ɫɬɪ. 49-52.) [1] ɜɵɛɢɪɚɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-335. 
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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 ሺܦଵሻ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ሺ݊˔ˋː˘ሻ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, 
ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ. 
Ɇɨɞɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪɵ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ ܪ˒˓ˈˇ, ′˕˒௠௔௫ 0,50 0,50 ୍݊ ˑܪ/௠𝑖௡ܪ 40 40 ˏ , ˑ˄/ˏ 125 123 ୍ܳ ˑ˒˕, ′ˑ˒˕ 0,913 0,904 ୍ܳ ୫ax ˏߟ 1150 1020 ˔/ˎ , ˎ/˔ 1800 1700 𝜎ሺ୍ܳ ୫ax′ ሻ 0,65 0,65 ୍ܦ ௠, ,ˇˑˏܪ 0,460 0,460 ˏ ,ˇˑˏݐ 4 4 ˏ ℃ 10 20 

 
3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
Ɂɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ܦଵ, ɬɚɛɥɢɰɚ 3.2.  
 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɢɯ ɤɨɥɟɫ (ܦଵ, ˏˏ) 
1000 1250 1400 1600 1800 1900 2000 2120 2240 
2360 2500 2650 2800 3000 3150 3350 3550 3750 
4000 4250 4500 4750 5000 5300 5600 6000 6300 
6700 7100 7500 8000 8500 9000 9500 10000 10600 

 
ɉɪɨɢɡɜɨɞɢɥɢɫɶ ɪɚɫɱёɬɵ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 
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η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − ɂሻ + ɂ√DభˏˑˇDభ5 ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇ5 ), (3.1)  

 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱёɬ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-300. 
 

η˕ = ͳ − ሺͳ − Ͳ,ͺͺʹሻ ൮ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ√Ͳ,Ͷ͸͵,ͲͲ5 ∙ √ Ͷ͵Ͳభబ ∙ √ͳ,Ͷ · ͳͲ଺ͳ,͵ · ͳͲ଺5 )
= Ͳ,ͻʹ 

 
 ɝɞɟ: ηˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ɂ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. ɉɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɉɅ: ɂ = Ͳ,͹ͷ;  Dଵˏˑˇ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Hˏˑˇ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋː – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɸɬ ɋː = ͳ,Ͷ · ͳͲ଺ ˏଶ/˔; ɋˏˑˇ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ.  
ȼɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.3, ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɦɨɞɟɥɢ (ݐˏˑˇ). 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ࢚, ℃ 0 5 10 15 20 25 30 35 𝒗 · ૚૙૟, ˏ૛/˔ 1,79 1,51 1,30 1,14 1,01 0,90 0,81 0,74 

 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ 
 N˃ˆ˓ = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · H˓ · √H˓ · η˕ ∙ ηˆ, (3.2)  

 N˃ˆ˓ = ͻ,ͺͳ · ͳ,͹Ͳ · ͵,ͲͲଶ · ͵Ͳ,ͲͲ · √͵Ͳ,ͲͲ · Ͳ,ͻʹͲ · Ͳ,ͻ͹Ͳ = ʹʹͳͳͺ ˍʑ˕  
 

ɝɞɟ: Q୍˓′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɸɬ ηˆ = Ͳ,ͻ͹; 
 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
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Zɚɝɪ = NɭɫɬNɚɝɪ
; (3.3)  

 Z˃ˆ˓ = ͶͷͲͲͲʹʹͳͳͺ = ʹ,Ͳ͵ ˛˕ ⇒ Z˃ˆ˓′ = ʹ ˛˕, 
 

ɝɞɟ: Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɜ ɤȼɬ; Nɚɝɪ – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ 

ɱɢɫɥɚ (ܼ˃ˆ˓′ ൯, ɚ ɬɚɤɠɟ ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (N˃ˆ˓′ ൯. ɋ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ (3.4): 
 N˃ˆ˓′ = N˖˔˕Z˃ˆ˓′ , (3.4)  

 N˃ˆ˓′ = ͶͷͲͲͲ͵ = ʹʹ,ͷͲ ʛʑ˕ 

 
ɉɨɩɪɚɜɤɚ ɄɉȾ: 
 ∆ଵ= η˕ηɦ

; (3.5)  

 ∆ଵ= Ͳ,ͻʹͲͲ,ͺͺʹ = ͳ,ͲͶ, 
 

ɝɞɟ η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 
 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 
 ݊′ = ௡I p′ √∆భ·ୌ˓Dభ ; (3.6)  

 ݊′ = ଵଶହ·√ଵ,଴ସ·ଷ଴,଴଴ଷ,଴଴ = ʹ͵͵,ͳͲ ⇒  ݊˔ˋː˘′ = ʹͷͲ ˑ˄ˏˋː,  

 
ɝɞɟ: ୍݊ ୮′  - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ;  ∆ଵ – ɩɨɩɪɚɜɤɚ ɧɚ ɄɉȾ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
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ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. 
 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 ୍݊ ௠௔௫′ = ௡˔ˋː˘′ Dభ√∆భ·ୌ೘𝑖೙; (3.7)   

 ୍݊ ௠௔௫′ = ଶହ଴·ଷ,଴଴√ଵ,଴ସ·ଶ଻,ଶ଴ = ͳͶͲ,͹ͻ ˑ˄ˏˋː; 

 ୍݊ ˓˃˔˚′ = ௡˔ˋː˘′ Dభ√∆భ·ୌ˓˃˔˚; (3.8)  

 ୍݊ ˓˃˔˚′ = ଶହ଴·ଷ,଴଴√ଵ,଴ସ·ଷ଴,଴଴ = ͳ͵Ͷ,Ͳ͸  ˑ˄ˏˋː; 

 ୍݊ ௠𝑖௫′ = ௡˔ˋː˘′ Dభ√∆భ·ୌ೘ೌ𝑥; (3.9)  

 ୍݊ ௠𝑖௫′ = ଶହ଴·ଷ,଴଴√ଵ,଴ସ·ସ଴,଴଴ = ͳͳ͸,ͳͲ ˑ˄ˏˋː. 

 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
 ܳ′˓ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌభ˓,5·ηˆ; (3.10)  

 ܳ′˓ · η˕ = ଶଶହ଴଴ଽ,଼ଵ·ଷ,଴଴మ·ଷ଴,଴଴భ,5·଴,ଽ଻ = ͳ,Ͷ͸,  

 
ɝɞɟ: N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ; 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
 ܳ௠௔௫′ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌ೘ೌ𝑥భ,5 ·ηˆ ; (3.11)  

 ܳሺு௠௔௫ሻ′ · η˕ = ଶଶହ଴଴ଽ,଼ଵ·ଷ,଴଴మ·ସ଴,଴଴భ,5·଴,ଽ଻ = Ͳ,ͻͷ,  

 
ɝɞɟ: N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ୫ax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
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Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɣ (3.10) ɢ (3.11), ɨɩɪɟɞɟɥɟɧɚ ɩɨɞɛɨɪɨɦ ɩɨɥɨɠɟɧɢɹ 
ɬɨɱɟɤ ɧɚ ɥɢɧɢɹɯ ୍݊ ˓˃˔˚′  ɢ ୍݊ ௠𝑖௡′  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɞɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɹɬ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɜɟɧɫɬɜɚ ɦɟɠɞɭ ɥɟɜɨɣ ɢ 
ɩɪɚɜɨɣ ɱɚɫɬɶɸ ɭɪɚɜɧɟɧɢɣ. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɧɟɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɉɅ40ɚ-ȼ, ɉɅ40ɛ-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.4. 

 
Ɍɚɛɥɢɰɚ 3.4 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 

ȼɟɥɢɱɢɧɚ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ Dଵ, ɦ 3,00 3,15 3,35 3,00 3,15 3,35 η˕, ɨ.ɟ. 0,920 0,920 0,921 0,92 0,92 0,93 N˃ˆ˓, ɤȼɬ 22118 24398 27613 21248 23438 26526 Z˃ˆ˓′ , ɲɬ 2,03 1,84 1,63 2,12 1,92 1,70 Z˃ˆ˓, ɲɬ 2,00 2,00 2,00 3,00 2,00 2,00 N˃ˆ˓′ , Ɇȼɬ 22,50 22,50 22,50 15,00 22,50 22,50 ∆ଵ 1,04 1,04 1,04 1,05 1,05 1,05 ݊′, ɨɛ/ɦɢɧ 233,10 222,06 208,87 233,69 222,61 209,39 ݊˔ˋː˘′ , ɨɛ/ɦɢɧ 250,00 250,00 214,30 250,00 250,00 214,30 ୍݊ ௠௔௫′ , ɨɛ/ɦɢɧ 140,79 147,79 134,69 140,44 147,43 134,35 ୍݊ ˓˃˔˚′ , ɨɛ/ɦɢɧ 134,06 140,73 128,25 133,73 140,38 127,93 ୍݊ ௠𝑖௡′ , ɨɛ/ɦɢɧ 116,10 121,87 111,07 115,81 121,57 110,79 ܳ′˓ · η˕ 1,46 1,32 1,17 0,96 1,31 1,16 ܳ௠௔௫′ · η˕ 0,95 0,86 0,76 0,63 0,85 0,75 
 
Ⱦɚɧɧɵɟ ɬɭɪɛɢɧɵ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 
− Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
− Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
− ɉɪɢɟɦɥɟɦɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
ɂɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɭɛɪɚɧɵ ȽɌ: ɉɅ40ɛ-ȼ ɫ ܦଵ = ͵,ͲͲ ˏ, 

ɉɅ40ɛ-ȼ ɫ ܦଵ = ͵,ͳͷ ˏ ɢ ɉɅ40ɛ-ȼ ɫ ܦଵ = ͵,͵ͷ ˏ ɬ.ɤ. ɥɢɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ 
ɧɚɯɨɞɹɬɫɹ ɧɢɠɟ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ. 

Ɂɨɧɵ ɪɚɛɨɬɵ ȽɌ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ ȼ.1 ɢ Ƚ.1 ɜ ɩɪɢɥɨɠɟɧɢɹɯ ȼ ɢ 
Ƚ. ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɬɭɪɛɢɧɵ ɭɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɚɯ Ⱦ.1 ɢ ȿ.1 ɜ 
ɩɪɢɥɨɠɟɧɢɹɯ Ⱦ ɢ ȿ. 

Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɬɭɪɛɢɧɵ ɩɪɢɦɟɦ ɩɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ.  
 

3.2 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɨɞɛɨɪ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ 

ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
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Ɍ.ɤ. ɞɨɩɭɫɤɚɟɬɫɹ ɨɬɥɢɱɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚ ±10%, ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 525/125-28, ɬɚɛɥɢɰɚ 
3.5. 

Ⱦɚɧɧɵɣ ȽȽ ɦɨɠɟɬ ɜɵɞɚɜɚɬɶ ʟːˑˏ = Ͷͷʛʑ˕, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɳɧɨɫɬɶ 
ɫɬɚɧɰɢɢ: 

 ˖ܰ˔˕ = ′௔ݖ ∙ ܲː ˑˏ, (3.12)  
 
ɝɞɟ ݖ௔′ - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɬɚɧɰɢɢ 

 ܲː ˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 ˖ܰ˔˕ = ʹ ∙ ʹͳ,ͷ = Ͷͷ ʛʑ˕.  
 

Ɍɚɛɥɢɰɚ 3.5 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ȼȽɋ 525/125-28 ܵːˑˏ, ʛʑʏ 26,9 ܲː ˑˏ, ʛʑ˕ 21,5 cos 𝜑 0,8 ܷːˑˏ, ˍʑ 10,5 ݊ːˑˏ, ˑ˄/ˏˋː 214 ʙʞʓ, % 96,3 

Ɇɚɫɫɚ ɨɛɳɚɹ, ɬ 241 
Ⱦɢɚɦɟɬɪ ɫɬɚɬɨɪɚ, ɦɦ 6500 
ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɟ 

 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ + Hௌ, (3.13)  

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

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hௌ ɨɩɪɟɞɟɥɟɧɨ 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: 

Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ H௠௔௫ 
ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 

Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ H˓˃˔˚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ; 
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Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ H௠𝑖௡ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎H − ∆H௦ + ∆ܼ˘.˒ˎ, (3.14)  

 
ɝɞɟ ∆H௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ 
ɢ ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ; H – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼː˄ሺܳː˄ሻ; ∆ܼ˘ ˒ˎ – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 
ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. Ⱦɥɹ ɉɅ ɬɭɪɛɢɧ ∆ܼ˘ ˒ˎ = Ͳ. 

Ɋɚɫɯɨɞ ɜ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ, ɩɨɥɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ɩɨɞɨɛɢɹ, 
ɩɨɞɫɬɚɜɥɹɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 

 ܳ = ܳ′୍ ∙ ܼ௔ ∙ ଵଶܦ ∙ √∆ଵ ∙ ʜ,  (3.15)  
 
ɝɞɟ ܳ′୍ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܼ௔ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɹɬɨ ܼ௔ =  .ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɩɨɪ – ܪ ;ʹ

 
ɉɨ ɩɨɥɢɧɨɦɭ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɩɨɥɭɱɚɸɬ ɨɬɦɟɬɤɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ. ܼʜʐ = ݂ሺܳሻ: ܼ = −Ͳ,ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲͷͶ ∙ ܳ଺ +  Ͳ,ͲͲͲͲͲͲͲͲͲͲͲͲʹ͵ͺʹͶͶ ∙ ܳହ  −  Ͳ,ͲͲͲͲͲͲͲͲͲͶͲ͹ͶʹͲ͸ʹͺ ∙ ܳସ  +  Ͳ,ͲͲͲͲͲͲ͵ͶͳͳʹͶͳͺͲͷ∙ ܳଷ  −  Ͳ,ͲͲͲͳͶͻʹͷ͵ͶͲͲͶʹͻͻʹ͹ ∙ ܳଶ  +  Ͳ,ͲͶͳͻ͸͵ͷͷͷͲͶͶʹ͹͸͵ ∙ ܳ +  ͳ͵ͺ,ͷ͸͵͵͸͹ͳͶͻ͹ͻʹ 
 
ȼɫɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܪ௦ ɢ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɉɅ40ɚ-ȼ-335 

 H, ɦ σ Q' , ɦ3/ɫ Q, ɦ3/ɫ 𝒁, , ࢙ࡴ ˏ ˏ 𝛁𝒁ʟʙ, ˏ 
min 40 0,18 0,84 49,2 140,3 1,3 141,6 
ɪɚɫɱ 30 0,42 1,28 78,7 141,1 -3,8 137,3 
max 27,2 0,41 1,24 88,0 141,3 -2,4 138,9 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɨɩɪɟɞɟɥɟɧɚ ɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-

335, ɬɚɤ ɤɚɤ ɨɧɚ ɢɦɟɟɬ ɦɟɧɶɲɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɚɜɢɬɚɰɢɢ ɢ ɨɬɦɟɬɤɢ 
ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɜɚɪɢɚɧɬɚɦɢ. ɇɨɦɟɧɤɥɚɬɭɪɚ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɭɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ ɀ.1 ɜ ɩɪɢɥɨɠɟɧɢɢ ɀ. 
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3.4 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. 
Ɏɨɪɦɚ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ - ɫ ɩɥɨɫɤɢɦ ɩɨɬɨɥɤɨɦ ɢ ɫ ɭɝɥɨɦ ߛ = ͳͷ°. 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɚ ɪɢɫɭɧɤɟ Ⱦ.1 ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱦ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  𝜑˔˒ = ʹͳͲ°. 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ͳ,͹ͺͻ ∙ ͵,͵ͷ = ͷ,ͻͻ ˏ. (3.16) 

 
ɉɨ ɪɢɫɭɧɤɭ ɀ.1 ɜ ɩɪɢɥɨɠɟɧɢɢ ɀ ɨɩɪɟɞɟɥɟɧɵ: ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: ܦː˃˓ = ௔ܦ = ͷ,ͲͲ ˏ;  ɢ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ܦ˅ː = ௕ܦ =Ͷ,͵͸ ɦ.  
Ɋɚɞɢɭɫɵ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ: 
௔ݎ  = 𝐷ଶೌ = ହ,଴଴ଶ = ʹ,ͷͲ;  (3.17)  

௕ݎ  = 𝐷ଶ್ = ସ,ଷ଺ଶ = ʹ,ͳͺ.  (3.18)  

 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 𝐵˔˕ = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,͵Ͷ + Ͳ,ͲͲ͵͵ ∙ ͵,͵ͷ = ͳ,͵ͷ ˏ, (3.19) 

 
ɝɞɟ ܾ଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

 
 ܾ଴ = Ͳ,ͶͲ ∙ ଵܦ = Ͳ,ͶͲ ∙ ͵,͵ͷ = ͳ,͵Ͷ ˏ  
 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɪɢɫɭɧɤɭ 3.1 ɢ ɪɚɜɧɚ: ݒ˅˘ = ͷ,ͳ͹ ˏ/˔. 
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Ɋɢɫɭɧɨɤ 3.1 – Ⱦɨɩɭɫɬɢɦɵɟ ɫɤɨɪɨɫɬɢ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɞɥɹ ɛɟɬɨɧɧɵɯ 

ɫɩɢɪɚɥɶɧɵɯ ɤɚɦɟɪ 
 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹ 

ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ  
 ܳ଴ = ேଽ.଼ଵ∙ு˓∙𝜂˕ = ଶଶହ଴଴ଽ,଼ଵ∙ଷ଴,଴଴∙଴,ଽଵଷ = ͺ͵,͹Ͷ ˏଷ/c. (3.20) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொబ∙𝜑ଷ଺଴ = ଼ଷ,଻ସ∙ଶଵ଴ଷ଺଴ = Ͷͺ,ͺͷ ˏଷ/c. (3.21) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௩˅˘ = ସ଼,଼ହହ,ଵ଻ = ͻ,Ͷͷ ˏଶ. (3.22) 

 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
ܨ˅  ˘ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ˘˅௔ሻܾݎ − ሺ௕˅˘−௕೚ሻమଶ ∙  ͳͷ°, (3.23)݊ܽݐ

 
ɝɞɟ ܾ˅˘ଵ = ʹ,͸ͷ ˏ; ܾ˅˘ଶ = ʹ͸,Ͳ͹. 

 
ɂɡ 2 ɤɨɪɧɟɣ ɩɨɞɯɨɞɹɳɢɣ: ܾ˅˘ଵ = ʹ,͸ͷ. 
 ܽ˅˘ = ݎ˅ ˘ − ௔ݎ = ͷ,ͻͻ − ʹ,ͷͲ = ͵,Ͷͻ ˏ. (3.24) 

 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɬɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ.  
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ܽ𝑖 = 𝑖ݎ − ௔ݎ = ͷ,ͻͻ − ʹ,ͷͲ = ͵,Ͷͻ; (3.25) 
 ݉𝑖 = ݇ଶ ∙ ܽ𝑖 = Ͳ,͵͹ ∙ ͵,Ͷͻ = ͳ,͵Ͳ; (3.26)   
 ݇ଶ = ሺܾ˅˘ − ʑ˔˕ሻ/ܽ˅˘ = ሺʹ,͸ͷ − ͳ,͵ͷሻ/͵,Ͷͻ = Ͳ,͵͹;    

 ܾ𝑖 = ݉𝑖 + ܾ௢ = ͳ,͵Ͳ + ͳ,͵Ͷ = ʹ,͸Ͷ; (3.27) 
𝑖ܬ  = ܾ௢ ∙ ln ௥ೌ௥್ + ܾ𝑖 ln ௥𝑖௥ೌ − ௞ݎ ∙ ߛ݃ݐܿ ∙ ln ௥𝑘௥ೌ + ݉𝑖; (3.28)   

𝑖ܬ  = ͳ,͵Ͷ ∙ ln ଶ,ହ଴ଶ,ଵ଼ + ʹ,͸Ͷ ln ହ,ଽଽଶ,ହ଴ − ʹ,ͺͷ ∙ ͳͷ݃ݐܿ ∙ ln ଶ,଼ହଶ,ହ଴ + ͳ,͵Ͳ = ʹ,ͶͲ.  
 
Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑˔˒ = ݂ሺݎ𝑖ሻ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɢ ɪɚɫɯɨɞɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɪɚɜɧɵ: 
 𝜑𝑖 = ଶଵ଴௃˅˘ ∙ 𝑖ܬ = ଶଵ଴ଶ,ସଵ ∙ ʹ,ͶͲ = ʹͲͻ. (3.29) 

 

 
Ɋɢɫ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑˔˒ = ݂ሺݎ𝑖ሻ 

 
Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ Ɂ.1 ɜ 

ɩɪɢɥɨɠɟɧɢɢ ɂ. 
ɉɥɚɧ ɫɩɢɪɚɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ Ʉ.1 ɜ ɩɪɢɥɨɠɟɧɢɢ Ʉ, 

ɩɨɫɬɪɨɟɧ ɩɨ ɬɚɛɥɢɰɟ 4.1. Ɂɧɚɱɟɧɢɹ ɞɥɹ ɬɚɛɥɢɰɵ ɩɨɥɭɱɟɧɵ ɩɭɬɟɦ ɪɚɡɛɢɟɧɢɹ 
ɭɝɥɚ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɧɚ ɢɧɬɟɪɜɚɥɵ ɫ ∆𝜑˔˒ = ͳͷ° 
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Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɡɛɢɟɧɢɟ ɭɝɥɚ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 𝝋˔˒ 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 

 r 2,06 2,50 2,80 3,11 3,41 3,70 3,97 4,24 4,51 4,76 5,01 5,27 5,53 5,73 5,99 

 𝐵′ = ʹ,ͺͺͷ ∙ ͵,͵ͷ = ͻ,͸͸ ˏ. (3.30) 
 

Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ 𝐵′ > ͹ ˏ, ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ 
ɛɵɱɨɤ, ɬɨɥɳɢɧɭ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɢɛɥɢɠёɧɧɨ ɧɚɡɧɚɱɢɬɶ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ܾ = ͳ + ொ೘ೌ𝑥ସ଴଴ = ͳ + ଼ଷ,଻ସସ଴଴ = ͳ,ʹͳ ˏ, (3.31) 

 

ɝɞɟ ܳ௠௔௫ = ேଽ,଼ଵ∙ு˓∙𝜂೘ೌ𝑥 = ଶଶହ଴଴ଽ,଼ଵ∙ଷ଴,଴଴∙଴,ଽଵଷ = ͺ͵,͹Ͷ ˏଷ/ܿ 

 
3.5 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
3.5.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɟɧ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ (ͷ,ͳ ∙ ெˍ˓[𝜏ˇˑ˒])଴,ଷଷ ; (3.32)  

 
ɝɞɟ: [𝜏ˇˑ˒] = ͵Ͳ ÷ ͵ͷ ʛ˒˃. ɉɪɢɧɹɬɨ 𝜏ˇˑ˒ = ͵ʹʛʞ˃. ܯˍ˓ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 

˓ˍܯ  = ଴,଴଴ଽ଻ସ·N˃ˆ˓′௡೎ = ଴,଴଴ଽ଻ସ·ଶଶହ଴଴ଶଵସ,ଷ = ͳ,Ͳʹ ʛʞ˃;  
˅∗ܦ  ൒ (ͷ,ͳ ∙ ெˍ˓[𝜏ˇˑ˒])଴,ଷଷ

˅∗ܦ;  ൒ ቀͷ,ͳ ∙ ଵ,଴ଶଷଶ ቁ଴,ଷଷ ; 
˅∗ܦ  ൒ Ͳ,ͷͷͲ ˏ.  
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɟɧɨ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ ܦ˅ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ ܦ ൒ ͳͲͲͲ ɦɦ), D˅ = ͷͲͲ ˏˏ. 
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3.5.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ Ʉɉ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɞɲɢɩɧɢɤ ɧɚ ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ቀ N˃ˆ˓′௡೎∙𝐷భቁ = Ͳ,ͺ ∙ ଶଶହ଴଴ଶଵସ,ଷ∙ଷ,ଷହ = ʹͷ,Ͳ͹ ˍʜ.  
 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ ݀௡ ɩɪɢɧɹɬ 0,560 ɦ. 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃; (3.33)  

ˇ˖݌  = ʹͷ,Ͳ͹Ͳ,ͷ͸Ͳ ∙ Ͳ,͵ͲͲ = ͳͶͺ,ͲͶ  ˍʞ˃, 
 

ɝɞɟ: ℎ˒ – ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ɉɪɢɧɹɬɨ 300 ɦɦ, ɩɪɢ ܦ˅ = ͷͲͲ ÷ ͺͲͲ ˏˏ. 
Ⱦɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
[ˇ˖݌]  = ʹͻ ∙ U, ˍʞ˃; (3.34)  

[ˇ˖݌]  = ʹͻ ∙ ͳʹ,͸͸ = ͵͸͹,ʹʹ  ˍʞ˃; 
 ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ௗ˒ଷ଴ , ˏ ˔ˈˍ⁄ ; (3.35)  

 ܷ = ͵,ͳͶ ∙ ʹͳͶ,͵ ∙ ଴,ହ଺଴ଷ଴ = ͳʹ,͸͸ ˏ/˔ˈˍ.  
 
ɍɫɥɨɜɢɟ ݌˖ˇ ሺͳͶͺ,ͲͶሻ ൑  .ሺ͵͸͹,ʹʹሻ ɫɨɛɥɸɞɟɧɨ[ˇ˖݌]
Ɋɚɫɱёɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ℎ˒ = ͵ͲͲ ˏˏ ɢ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ܼ˔ˈˆˏ = ͺ  
 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ∙c୭ୱ ఈ+ଶ∙c୭ୱሺଶఈሻ , ˍʜ (3.36)  

 ܴଵ = ଶହ,଴଻ଵ+ଶ∙c୭ୱ ସହ°+ଶ·c୭ୱ ଽ଴° = ͳͲ,͵ͻ  ˍʜ  

 

ɝɞɟ: ܽ = ଷ଺଴௓˔ˈˆˏ = ଷ଺଴ೀ଼ = Ͷͷ°  
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ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோభ௟˔ˈˆˏ∙ℎ೙ ൑ ,[ˇ˖݌] ˍʞ˃ (3.37)  

ˇ˖݌  = ଶହ,଴଻଴,ଵଽ∙଴,ଷ଴ = ͶͶ͵,͹Ͷ ˍʞ˃  

 
ɝɞɟ ݈˔ˈˆˏ – ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

 

 ݈˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻߨ ∙ ௗ˒௓˔ˈˆˏ , ˏ (3.38)  

 ݈˔ˈˆˏ = Ͳ,ͺͷ ∙ ͵,ͳͶ ∙ ଴,ହ଺଼ = Ͳ,ͳͻ ˏ  

 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
[ˇ˖݌]  = ͷͲ ∙ U, ˍʞ˃ (3.39)  

[ˇ˖݌]  = ͷͲ ∙ ͳʹ,͸͸ = ͸͵͵,ͳͶ ˍʞ˃  
 
ɍɫɥɨɜɢɟ ݌˖ˇ ሺͶͶ͵,͹Ͷሻ ൑  .ሺ͸͵͵,ͳͶሻ ɫɨɛɥɸɞɚɟɬɫɹ[ˇ˖݌]
Ⱦɥɹ ɩɪɨɟɤɬɚ ɩɪɢɧɹɬ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɣ ɫɟɛɹ 

ɧɚ ɩɪɚɤɬɢɤɟ, ɤɚɤ ɛɨɥɟɟ ɧɚɞɟɠɧɵɣ. 
 
3.6 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ . 
ɉɨ ɦɨɧɨɝɪɚɦɦɟ [3] ɩɨɞɨɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɞɥɹ ܪ௠௔௫ = ͶͲ,ͲͲ ɢ ܦଵ = ͵,͵ͷ ɦ:  
Ɇɇɍ 1,6/1-40-2,5-2 

ɝɞɟ: 1,6 – ɨɛɴёɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɭɞɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ˍˆ˔/˔ˏଶ; 
2,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ˏଷ; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 

 
3.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ: 
− Ɉɛɟɫɩɟɱɟɧɢɟ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ ɧɟɫɤɨɥɶɤɢɦɢ ɢɥɢ ɜɫɟɦɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ Ƚɗɋ; 
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− ȼɜɨɞ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɫɢɫɬɟɦɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ Ƚɗɋ; 

− Ɉɫɭɳɟɫɬɜɥɹɬɶ ɫɜɹɡɢ ɫ ɭɩɪɚɜɥɹɸɳɟɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɨɣ, 
ɡɚɞɚɸɳɟɣ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

− ɂɡɦɟɪɹɬɶ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɝɭɥɹɬɨɪɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

− ɉɨ ɬɚɛɥɢɰɟ [2] ɩɨɞɨɛɪɚɧ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ.  
− Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɜɵɛɪɚɧ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɪɟɝɭɥɹɬɨɪ ɫ ɤɨɦɛɢɧɚɬɨɪɨɦ. 
ɗȽɊɄ-100-4: 
− ɗȽɊɄ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɫ ɤɨɦɛɢɧɚɬɨɪɨɦ; 
− 100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
− 4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 



49 
 

4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 

 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, Nɭɫɬ, ɤɨɥɢɱɟɫɬɜɨ 
ɧɚɫɟɥɟɧɢɹ ɜ ɇȻ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɉɉ ɊɎ ɨɬ 
05.10.2020 № 1607 [ʹʹ]. 

ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ 
ɚɜɚɪɢɢ ɧɚ Ƚɗɋ ɞɨ 3000 ɱɟɥɨɜɟɤ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ II ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ, ɬɚɤ ɤɚɤ 
ɱɢɫɥɟɧɧɨɫɬɶ ɥɸɞɟɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɟ ɛɨɥɟɟ 3000 ɱɟɥɨɜɟɤ. ˖ܰ˔˕ = Ͷͷ ʛʑ˕, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ III ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɜɵɫɨɬɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 42 ɦ. Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ – ɫɤɚɥɶɧɵɟ ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ III ɤɥɚɫɫɭ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧ II ɤɥɚɫɫ. 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɋɚɛɚɧɤɭɥɶɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ II ɤɥɚɫɫɭ 

ɫɨɨɪɭɠɟɧɢɣ. 
 
4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ. Ɉɩɪɟɞɟɥɟɧɢɟ 

ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
4.2.1 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, 

ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦,                                                                                        (4.1) 
 

ɝɞɟ   ℎ௦– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ. 

 ℎ௦ = ∆ℎ௦௘௧ + ℎ௥௨௡ଵ% + ܽ,                                                                               (4.2) 
 

ɝɞɟ     ∆hୱe୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
 h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 
 ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,5 ɦ, ɢɥɢ 0,1∙h1%. 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௐܭ ∙ ௩మ∙௅𝑔∙ௗ ∙  ௪,                                                                                 (4.3)ߙݏ݋ܿ
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ɝɞɟ     ݒ = ͳͺ ˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; ܭௐ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 
ௐܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = ͳͻ,ʹͲ ∙ ͳͲ−଻, 

 
ɝɞɟ ܮ = ͻͶͲ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 

 ݀ = ʜʞʢߘ − ʹ˃ːˇߘ = ͳͺͲ − ͳ͵ͺʹ = ʹͳ ˏ,            
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ ɪɚɜɧɚ: 
 ∆hୱe୲ = ͳͻ,ʹͲ ∙ ͳͲ−଻ ∙ ͳͺଶ ∙ ͻͶͲͻ,ͺͳ ∙ ʹͳ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͲʹͺ ˏ. 
 
ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%,                                                                  (4.4) 
 

ɝɞɟ   ݇௥ = ͳ ˋ ݇௣ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ, ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫ ɭɤɪɟɩɥɟɧ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ [ͺ]; ݇௦௣ = ͳ,Ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɢ ɩɪɢɧɢɦɚɟɦɵɣ 
ɩɨ ɋɉ, ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ m=1,35, ɬ.ɤ. ɢɦɟɟɬ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɜɢɞɟ ɹɞɪɚ, ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ–
ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɵɟ [ͺ];  ݇௥௨௡ −ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ  [ͺ] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ. 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ  ݇௥௨௡  ɧɚɣɞɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
2

gL
,

gt

 ݃ ∙ ଶݒܮ = ͻ,ͺͳ ∙ ͻͶͲͳͺଶ = ʹͺ;                                                                         
 ݃ ∙ ݒݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲͳͺ = ͳͳ͹͹ʹ,                                                                
 

ɝɞɟ      ݐ – ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ͸˚ = ʹͳ͸ͲͲ ˔. 
 

1
0 
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ɉɨ ɝɪɚɮɢɤɭ ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ 
2
hg

 ɢ 


Tg
 ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 

2
gL

 

ɢ

gt

 ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɝɪɚɮɢɤɚ 

 

𝐠 ∙ 𝐋𝒗૛ = ૛ૡ 
𝐠 ∙ 𝐭𝒗 = ૚૚ૠૠ૛ 𝐠 ∙ 𝑻̅𝒗  1,1 4,2 𝐠 ∙ 𝒗૛ࢎ̅  0,01 0,09 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ   g∙்̅௩ = ͳ,ͳ  ɢ  g∙்̅௩ = Ͳ,Ͳͳ   ɨɩɪɟɞɟɥɹɟɦ 
ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 

 ℎ̅ = ଴,଴ଵ∙௩మ𝑔 = ଴,଴ଵ∙ଵ଼మଽ,଼ଵ = Ͳ,͵͵ ˏ.                                                                      (4.5) 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  
 ܶ̅ = ଵ,ଵ∙௩𝑔 = ଵ,ଵ∙ଵ଼ଽ,଼ଵ = ʹ,Ͳʹ ˔.                                                                                  (4.6) 

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
ߣ̅  = 𝑔∙்̅మଶ𝜋 = ଽ,଼ଵ∙ଶ,଴ଶమଶ∙ଷ,ଵସ = ͸,͵͸ ˏ.                                                                         (4.7) 

 
 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ ߣʹ̅ = ʹͳ ൒ ͵,ͳͺ → ˖˔ˎˑ˅ˋˈ ˅˞˒ˑˎːˢˈ˕˔ˢ, ˕. ˈ. ˊˑː˃ ˆˎ˖˄ˑˍˑ˅ˑˇː˃ˢ. 

 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ:  
 ℎଵ% = ݇𝑖 ∙ ℎ̅ = ʹ,ͳ ∙ Ͳ,͵͵ = Ͳ,͸ͻ ˏ,                                                             (4.8) 
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ɝɞɟ      ݇𝑖 −ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ 
2

gL
, ݇𝑖 = ʹ,ͳ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ݇௥௨௡ ɨɩɪɟɞɟɥɢɦ ɢɫɯɨɞɹ ɢɡ ɜɵɪɚɠɟɧɢɹ ɩɨ ɝɪɚɮɢɤɭ: 
%ℎଵߣ̅  = ͸,͵͸Ͳ,͸ͻ = ͻ. 
 

ɉɪɢɧɢɦɚɟɦ ݇௥௨௡ =2,3. 
 ℎ௥௨௡ଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,Ͷ ∙ ʹ,͵ ∙ Ͳ,͸ͻ = ʹ,ͷͳ ˏ. 
 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 

 ℎ௦ = Ͳ,ͲͲʹͺ + ʹ,ͷͳ + Ͳ,ͷ = ʹ,ͷͳ ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
ʒʒʞߘ  = ͳͺͲ + ʹ,ͷͳ = ͳͺʹ,ͷ ˏ. 

 
4.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɯɨɞ ɜɨɞɨɜɵɩɭɫɤɚ: 
 ܳ˅˅ = ܹ˒ ˑˎːݐ˔˓˃˄ˑ˕ˍˋ = ͵,Ͷʹͺ ∙ ͳͲଽ͵ͳͷ͵͸ͲͲͲ = ͳͲͺ,͹ ˏଷ˔ .  
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ:  
 Q˓ = Q୫ax.˓˃˔˚ − QʒЭʠ − ܳ˅˅,                                                                               (4.9) 

 
ɝɞɟ  Q୫ax.ˑ˔ː – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɚɧɰɢɢ; Qˆ˃ − ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

 ܳˑ˔ː.˓˃˔˚ = ͳ͵͹Ͷ,ͷ − ͹ͺ,͹ − ͳͲͺ,͹ = ͳͳͺ͹,ͳ ˏଷ̝. 
 

2 
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ொ˓௤˅,                                                                                                                     (4.10) 

 
ɝɞɟ    ݍ˅– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ;  ݍ˓– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ;  ℎː˄– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ߘʜʐ = ݂ሺܳʜʐሻ, ɩɪɢ ܳ୫ax.ˑ˔ː; ݒˇˑ˒ −ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 3,5 ɦ/ɫ, ɬ.ɤ. ɝɪɭɧɬ, 
ɫɥɚɝɚɸɳɢɣ ɞɧɨ ɪɟɤɢ - ɝɪɚɜɢɣ. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 

˓ݍ  = ˒ˑˇݒ ∙ ℎː˄ = ͵,ͷ ∙ Ͷ = ͳͶ,Ͳ ˏଷ/ܿ.                                                           (4.11) 
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͳͶ,Ͳ = ͳ͹,ͷ ˏଷ/ܿ.                                                     (4.12) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ͳͳͺ͹,ͳͳ͹,ͷ = ͹ͺ,ͷ ˏ, 

 
Ɋɚɡɛɢɜɚɟɦ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɩɪɢɜɟɞɹ 

ɲɢɪɢɧɭ ɩɪɨɥɟɬɚ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɩɪɢ ɷɬɨɦ ɮɪɨɧɬ ɞɨɥɠɟɧ ɛɵɬɶ 
ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ ɪɚɫɱɟɬɧɨɦɭ. 

 ʑ = ݊ ∙ ܾ = Ͷ ∙ ʹͲ = ͺͲ ˏ,                                                                                  (4.13) 
 

ɝɞɟ     ݊ − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ,  ܾ − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ 20 ɦ. 
 
4.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଵܪ  = ( ொ˓௠∙𝐵∙√ଶ𝑔)ଶ/ଷ,                                                                                           (4.14) 

 
ɝɞɟ     ݉ = Ͳ,Ͷͻ −ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 
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଴ଵܪ = ( ͳͳͺ͹,ͳ Ͳ,Ͷͻ ∙ ͺͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͵,͸Ͳ ˏ, 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ  = ( ொ˓௠∙ఌ∙𝜎೙∙𝐵∙√ଶ𝑔)ଶ/ଷ,                                                                                     (4.15) 

 
ɝɞɟ      𝜎௡ = ͳ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 

ߝ  −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉˖+ሺ௡−ଵሻ∙𝜉బ௡ ∙ ுబభ௕ ,                                                                                (4.16) 

 
ɝɞɟ   ܾ −ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ݊ −ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 𝜉˖ = Ͳ,͹ −ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 𝜉଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

ߝ  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,ͶͷͶ ∙ ͵,͸ͲʹͲ = Ͳ,ͻͺ. 
 

ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ଶܪ  = ( ͳͳͺ͹,ͳ Ͳ,Ͷͻ ∙ Ͳ,ͻͺ ∙ ͳ ∙ ͺͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͵,͸ͷ ˏ, 
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
 ʜ = ଴ଶܪ − ఈ∙௩బమଶ𝑔 ଴ݒ     ˈˇˆ (4.17)                                                                                                    , = ொ˓ሺఇʜʞʢ−ఇˇː˃ሻሺʑ+ሺ௡−ଵሻ∙ఋʐሻ,                                            

ʐߜ  = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻܾ = Ͳ,ͳ͸ ∙ ʹͲ = ͵,ʹ ˏ −ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. 
 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ݒ  = ͳͳͺ͹,ͳ ሺͳͺͲ − ͳ͵ͺሻሺͺͲ + ሺͶ − ͳሻ ∙ ͵,ʹሻ = Ͳ,͵ ˏ/˔. 
 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
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ʜ = ͵,͸ͷ − ͳ,ͳ ∙ Ͳ,͵ଶʹ ∙ ͻ,ͺͳ = ͵,͸Ͷ ˏ. 
 
ɋɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = Ͷ ˏ. 
 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳͺͲ − Ͷ = ͳ͹͸,Ͳ ˏ.                                                    (4.18) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͳ͹͸ + ͳ,͸ ∙ Ͷ = ͳͺʹ,Ͷ ˏ.                                    (4.19) 

 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ - 

ɧɚɢɛɨɥɶɲɭɸ ɢɡ: ߘʒʒʞ = ͳͺʹ,ͷ ˏ, ߘʒʐʞ = ͳͺͳ,͵ ˏ, ∇ʒʐ = ͳͺʹ,Ͷ ˏ. 
ȼ ɫɜɹɡɢ ɫ ɛɥɢɡɤɨɣ ɨɬɦɟɬɤɨɣ Ɏɉɍ ɩɨɜɵɲɚɟɦ ɨɬɦɟɬɤɭ ∇ʒʐ ɞɨ 184 ɦ. 
Ɂɚ ɨɬɦɟɬɤɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ: ∇ʒʒʞ = ͳͺͶ ˏ. 
 
4.3.3 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ 

 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ 

ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ [7, ɬɚɛɥ. 6-12], ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕ = Ͷ ˏ.  
ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ Ⱥ ɫ ݉ =Ͳ,Ͷͻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
Ʉɪɨɦɟ ɷɬɨɝɨ, ɞɥɹ ɞɟɥɶɧɟɣɲɢɯ ɩɨɫɬɪɨɟɧɢɣ ɩɨ [7, ɬɚɛɥ. 6-14], ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɛɵɥ ɧɚɣɞɟɧ ɪɚɞɢɭɫ ܴ = Ͳ,ͻͺ ˏ.  
 

Ɍɚɛɥɢɰɚ 4.3 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ 
ɫɬɟɧɤɢ  

№ x y x* y* 
1 0,000 0,126 0,000 0,504 
2 0,100 0,036 0,400 0,144 
3 0,200 0,007 0,800 0,028 
4 0,300 0,000 1,200 0,000 
5 0,400 0,006 1,600 0,024 
6 0,500 0,027 2,000 0,108 
7 0,600 0,060 2,400 0,240 
8 0,700 0,100 2,800 0,400 
9 0,800 0,146 3,200 0,584 
10 0,900 0,198 3,600 0,792 
11 1,000 0,256 4,000 1,024 
12 1,100 0,321 4,400 1,284 
13 1,200 0,394 4,800 1,576 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3 
№ x y x* y* 
14 1,300 0,475 5,200 1,900 
15 1,400 0,564 5,600 2,256 
16 1,500 0,661 6,000 2,644 

 
Ɏɨɪɦɚ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 

 
Ɋɢɫɭɧɨɤ 4.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
4.3.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢɧɢɦɚɟɦ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫ ɞɨɧɧɵɦ ɪɟɠɢɦɨɦ. Ɉɩɪɟɞɟɥɢɦ 

ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ α∙Qˑ˔ː.˓˃˔˚.మሺB+ሺ୬−ଵሻ∙ఋʐሻమgయ  ,                                                                                   (4.20) 

 
ɝɞɟ     α – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɪɚɜɧɵɣ 1,1. 

 ℎˍ˓ = √ ͳ,ͳ ∙ ͳͳͺ͹,ͳ ଶሺͺͲ + ሺͶ − ͳሻ ∙ ͵,ʹሻଶ ∙ ͻ,ͺͳ =య ʹ,͹ ˏ. 
 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ˃ːˇߘ = ͳͺͲ − ͳ͵ͺ = Ͷʹ ˏ.                                                ሺͶ.ʹͳሻ 
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ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 ɌTబ = T଴hˍ˓ = Ͷʹʹ,͹ = ͳͷ,͸.                                                                         
 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [8, ɪɢɫ. 9-55] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ = Ͳ,ͻ ˋ ɌTబ ɨɩɪɟɞɟɥɹɟɦ Ɍ˔ ˋ Ɍ′′˔: 
 Ɍc = Ͳ,ʹͲ,  Ɍc′′ = ͵,ʹͲ. 

 
ɉɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɪɚɜɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 hc′ = Ɍc ∙ hˍ˓ = Ͳ,ʹͲ ∙ ʹ,͹ = Ͳ,ͷͶ ˏ;                                                          
 hc′′ = Ɍc′′ ∙ hˍ˓ = ͵,ʹͲ ∙ ʹ,͹ = ͺ,͸Ͷ ˏ.                                                       

 
Ɉɩɪɟɞɟɥɢɦ ɬɢɩ ɩɪɵɠɤɚ: 
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͺ,͸Ͷ  ˏ > ℎʜʐ = Ͷ ˏ, ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
 

ɝɞɟ  ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ܳ  =  ݂ሺܪሻ ɩɪɢ ܳ ୫ax.ˑ˔ː. 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ.  
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 

ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ 
ɷɧɟɪɝɢɢ. ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɣ 
ɫɬɟɧɤɢ. 

 
4.3.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ˔˕ = 𝜎ℎ"௖ − ʜ˔˕,                                                                                              ሺͶ.ʹʹሻ  
 

ɝɞɟ     ʜ˔˕ − ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɪɚɜɧɵɣ: 
 ʜ˔˕ = ቆ ݉ݍ ∙ √ʹ ∙ ݃ቇଶଷ − ߙ ∙ ʹଶݍ ∙ ݃ ∙ ሺ𝜎 ∙ ℎ௖" ሻଶ ,                                                      ሺͶ.ʹ͵ሻ 

 :ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ, ɪɚɜɧɵɣ – ݍ ˈˇˆ 
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ݍ = ܳˑ˔ː.˓˃˔˚.𝐵 + ሺn − ͳሻ ∙ ʐߜ ,                                                                                      ሺͶ.ʹͶሻ 

ݍ  = ͳͳͺ͹,ͳͺͲ + ሺͶ − ͳሻ ∙ ͵,ʹ = ͳ͵,ʹͷ ˏଶܿ, 
 ˆˇˈ 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, 𝜎 = ͳ,ͳ; ݉ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɬɟɧɤɢ, ɪɚɜɧɵɣ 0,49. 

 ʜ˔˕ = ( ͳ͵,ʹͷͲ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ͳ͵,ʹͷଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͺ,͸Ͷሻଶ = ͵,ʹ͵ ˏ. 
 

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ˔˕ = 𝜎 ∙ hc′′ − ʜ˔˕;                                                                                              (4.25) 
 ℎ˔˕ = ͳ,ͳ ∙ ͺ,͸Ͷ − ͵,ʹ͵ = ͸,ʹ͹ ˏ. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

 
ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. ɉɨɫɥɟ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɫɬɟɧɤɢ  ℎ˔˕ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ: 

ɉɪɢɧɢɦɚɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ: 
 ʡˑ = ℎ˔˕ + ʜ˔˕,                                                                                                  ሺͶ.ʹ͸ሻ 

 ʡˑ = ͸,ʹ͹ + ͵,ʹ͵ = ͻ,ͷͲ ˏ. 
 

ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 ɌTబ = ʡˑhˍ˓ = ͻ,ͷͲʹ,͹ = ͵,ͷʹ. 
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Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɪɚɫɱёɬɭ ɨɩɪɟɞɟɥɹɟɦ: 
  Ɍc = Ͳ,Ͷ͸,  Ɍc′′ = ͳ,ͻͲ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hc′ = Ɍc ∙ hˍ˓ = Ͳ,Ͷ͸ ∙ ʹ,͹ = ͳ,ʹͶ ˏ, 

 hc′′ = Ɍc′′ ∙ hˍ˓ = ͳ,ͻͲ ∙ ʹ,͹ = ͷ,ͳ͵ ˏ. 
 

Ɍɚɤ ɤɚɤ  ℎ′′௖ = ͷ,ͳ͵ ˏ > ℎʜʐ = Ͷ,Ͳ ˏ, ɩɨɜɬɨɪɹɟɦ ɜɵɱɢɫɥɟɧɢɹ. 
 ʜ˔˕ = ( ͳ͵,ʹͷͲ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ͳ͵,ʹͷଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͷ,ͳ͵ሻଶ = ͵,Ͳ͵ ˏ, 

 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ℎ˔˕ = ͳ,ͳ ∙ ͷ,ͳ͵ − ͵,Ͳ͵ = ʹ,͸ͳ ˏ. 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɫɬɟɧɤɢ  ℎ˔˕ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ 

ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ: 
 

ɉɪɢɧɢɦɚɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ: 
 ʡˑ = ʹ,͸ͳ + ͵,Ͳ͵ = ͷ,͸Ͷ ˏ. 
 ɌTబ = ʡˑhˍ˓ = ͷ,͸Ͷʹ,͹ = ʹ,Ͳͻ. 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɪɚɫɱёɬɭ ɨɩɪɟɞɟɥɹɟɦ: 
  Ɍc = Ͳ,͸ͺ;  Ɍc′′ = ͳ,Ͷͺ; 

 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hc′ = Ɍc ∙ hˍ˓ = Ͳ,͸ͺ ∙ ʹ,͹ = ͳ,ͺͶ ˏ; 

 hc′′ = Ɍc′′ ∙ hˍ˓ = ͳ,Ͷͺ ∙ ʹ,͹ = ͵,ͻͳ ˏ. 
 
Ɍɚɤ ɤɚɤ  ℎ′′௖ = ͵,ͻͳ ˏ < ℎʜʐ = Ͷ,Ͳ ˏ, ɡɚ ɫɬɟɧɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɡɚɬɨɩɥɟɧɧɵɣ 

ɩɪɵɠɨɤ, ɱɟɝɨ ɢ ɬɪɟɛɨɜɚɥɨɫɶ ɞɨɛɢɬɶɫɹ. 
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Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
˅ߜ  = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ௖′ ,                                                                                          ሺͶ.ʹ͹ሻ 
 

ɝɞɟ    ݒ௖ − ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, ɪɚɜɧɚɹ: 
௖ݒ  = ′ℎ௖ݍ = ͳ͵,ʹͷͲ,ͷͶ = ʹͶ,ͷͶ ˏ/˔.                                                      
 
Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ: 
˅ߜ  = Ͳ,ͳͷ ∙ ʹͶ,ͷͶ ∙ √Ͳ,ͷͶ = ʹ,͹Ͳ ˏ. 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ:  
 ݈˅ = ሺͲ,͹ͷ ÷ ͳሻ ∙ ݈˒˓.                                                                                        ሺͶ.ʹͺሻ 
 ݈˒˓ − ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, ɪɚɜɧɚɹ: 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻℎ′௖′ − ℎ௖′  ൯;                                                                              ሺͶ.ʹͻሻ  
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͺ,͸Ͷ − Ͳ,ͷͶሻ = ͵ͻ,͸ͻ ˏ;                                   
 ݈˅ = Ͳ,ͺ ∙ ͵ͻ,͸ͻ = ͵ͳ,͹ͷ ˏ.  
 
Ⱦɥɹ ɩɟɪɜɨɣ ɩɥɢɬɵ  
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
˅ߜ  = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ௖′ ,                                                                                           
 

ɝɞɟ    ݒ௖ − ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, ɪɚɜɧɚɹ: 
௖ݒ  = ′ℎ௖ݍ = ͳ͵,ʹͷͳ,ʹͶ = ͳͲ,͸͹ ˏ/˔.                                                                      
 
Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ: 
˅ߜ  = Ͳ,ͳͷ ∙ ͳͲ,͸͹ ∙ √ͳ,ʹͶ = ͳ,͹ͺ ˏ. 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ:  ݈˅ = ሺͲ,͹ͷ ÷ ͳሻ ∙ ݈˒˓,                                                                                        

0 
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ɝɞɟ ݈˒˓ − ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, ɪɚɜɧɚɹ: 

 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻℎ′௖′ − ℎ௖′  ൯;                                                                                
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͷ,ͳ͵ − ͳ,ʹͶሻ = ͳ͹,Ͳͳ ˏ;                                   
 ݈˅ = Ͳ,ͺ ∙ ͳ͹,Ͳͳ = ͳ͹,Ͳͳ ˏ.  
 
Ⱦɥɹ ɜɬɨɪɨɣ ɩɥɢɬɵ  
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
˅ߜ  = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ௖′ ,                                                                                           
 
ɝɞɟ    ݒ௖ − ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, ɪɚɜɧɚɹ: 
௖ݒ  = ′ℎ௖ݍ = ͳ͵,ʹͷͳ,ͺͶ = ͹,ʹʹ ˏ/˔,                                                                     
 
Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ: 
˅ߜ  = Ͳ,ͳͷ ∙ ͹,ʹʹ ∙ √ͳ,ͺͶ = ͳ,͹ͺ ˏ. 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ:  
 ݈˅ = ሺͲ,͹ͷ ÷ ͳሻ ∙ ݈˒˓,                                                                                        
 

ɝɞɟ ݈˒˓ − ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, ɪɚɜɧɚɹ: 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻℎ′௖′ − ℎ௖′  ൯;                                                                                 
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͵,ͻͳ − ͳ,ͺͶሻ = ͳͶ,Ͳͳ ˏ;                                   
 ݈˅ = Ͳ,ͺ ∙ ͳͶ,Ͳͳ = ͳͳ,ʹͲ ˏ.  
 
4.3.6 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɦɨɝɭɬ ɫɛɪɚɫɵɜɚɬɶɫɹ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 

ɢɥɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ n ɧɚɡɧɚɱɚɸɬ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɢ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɚɟɦɨɝɨ 
ɪɚɫɯɨɞɚ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ - ݓ˅ˑ, ɡɚɬɟɦ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɫɟɤɰɢɢ, ɧɚɡɧɚɱɚɟɦ ɪɚɡɦɟɪɵ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

 

ˑ˅ݓ  = ொ𝜇√ଶ𝑔௓ = ଵ଴଼,଻଴,଼√ଶ∙ଽ,଼ଵ∙ସ଴ = Ͷ,ͻ ˏଶ,  
 

ɝɞɟ ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,8÷0,82; 
 ܼ – ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɛɶɟɮɚɦɢ, 40 ɦ. 
Ɉɬɦɟɬɤɚ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɜ ɦɨɦɟɧɬ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 
ɪɚɫɯɨɞɚɯ ɪɚɜɧɵɯ ɪɚɫɯɨɞɚɦ ɩɟɪɟɤɪɵɬɢɹ (ܳ˒ˈ˓) –ɬɨ ɟɫɬɶ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 
ȼɪɟɦɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ ɨɛɵɱɧɨ ɜɵɛɢɪɚɟɬɫɹ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ. Ⱦɥɹ 
ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɧɚɱɧɟɬɫɹ ɜ ɨɤɬɹɛɪɟ, ɬ.ɟ.  ܳ˒ˈ˓ =ʹ͵,ͳ  ˏ૜/˔.  

Ⱦɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ ɨɩɪɟɞɟɥɹɟɦ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ (ɍȼȻ): 

ʢʑʐߘ  = ʢʜʐ ሺܳ˒ˈ˓ሻߘ + ܼ௠௔௫ = ͳ͵ͻ + ͳ = ͳͶͲ ˏ, 
ʢʜʐ (ܳ˒ˈ˓൯ߘ  = ͳ͵ͻ ˏ - ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɩɪɢ ɪɚɫɯɨɞɟ ɩɟɪɟɤɪɵɬɢɹ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɢɥɢ ɩɨ ɬɚɛɥɢɰɟ ɫɜɹɡɢ 
ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ. ܼ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ, ɩɪɢɧɢɦɚɟɦ 1 ɦ. 

˒ܪ  = ( ܳ˒ˈ˓݉ ∙ ܾ ∙ ሺʹ ∙ ݃ሻଵ/ଶ)ଶ ଷ⁄ = ( ʹ͵,ͳͲ,͵ ∙ ͳ͹ ∙ ሺʹ ∙ ͻ,ͺͳሻଵ/ଶ)ଶ ଷ⁄ = ͳ,Ͳͳ ˏ   
 

ɝɞɟ   ܾ = ݊ ∙ ݈ = ͳ ∙ ͳ͹ = ͳ͹ ˏ– ɲɢɪɢɧɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ;  
n - ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ;  ݈ = ͳ͹ ˏ −ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, 
m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞ ɜɨɞɨɫɥɢɜɚ, ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ 

ɩɪɢɧɢɦɚɟɦ 0,3. 
= ʞʓʝߘ  ˒ܪ − ʢʑʐߘ  = ͳͶͲ − ͳ,Ͳͳ = ͳ͵ͻ,Ͳ ˏ.  
 

4.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
4.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧ 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬɫɹ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, 
ɬɚɤ ɤɚ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ 
ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɬɪɟɭɝɨɥɶɧɢɤ 
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ɫ ɜɟɪɲɢɧɨɣ ɇɉɍ. Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ 
ɪɚɜɧɵɦ  ሺͲ,͹ ÷ Ͳ,ͺሻ, ɚ ɩɪɢ ɨɰɟɧɤɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɜɟɥɢɱɢɧɭ ɡɚɥɨɠɟɧɢɹ 
ɦɨɠɧɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ.  

 𝐵 = ሺͲ,͹ ÷ Ͳ,ͺሻ ∙ ℎ = Ͳ,ͺ ∙ ͶͶ = ͵ͷ,ʹ ˏ; 
 ℎ = ʜʞʢ − ∇˒ˑˇˑ˛˅˞  = ͳͺͲ − ͳ͵͸ = ͶͶ ˏ. 
 
4.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ (ɦɟɠ 

ɫɟɤɰɢɨɧɧɵɟ ɢ ɲɜɵ-ɧɚɞɪɟɡɵ) ɢ ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ 
ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɫɟɤɰɢɣ ɩɥɨɬɢɧ ɢ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ: 

− ɜɢɞɚ ɢ ɜɵɫɨɬɵ ɩɥɨɬɢɧ, ɪɚɡɦɟɪɚ ɫɟɤɰɢɢ ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɩɥɨɬɢɧɚɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɭɪɛɢɧɧɵɯ 
ɜɨɞɨɜɨɞɨɜ; 

− ɦɟɬɨɞɨɜ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ; 
− ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ; 
− ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɢ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ; 
− ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ 

ɨɫɹɦ ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 
 𝐵˄˔ = ܾ + ʐߜ = ʹͲ + ͵,ʹ = ʹ͵,ʹ ˏ,                                                          
 

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. ɒɢɪɢɧɚ ɲɜɨɜ-ɧɚɞɪɟɡɨɜ - 1 ɫɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ, ɧɨ ɩɨ ɨɩɵɬɭ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɲɢɪɢɧɚ ɫɟɤɰɢɣ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 20 ɦ. ɂɫɯɨɞɟ ɢɡ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠ 
ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 10 ɫɦ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɲɢɪɢɧɨɣ 0.5÷1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ 
ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0.1÷0.3 ɫɦ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ 
ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,2 ɫɦ. 

 
4.4.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɜɢɞɟ ɩɨɥɭɤɪɭɝɚ. Ȼɵɤ 

ɢɦɟɟɬ ɪɚɡɪɟɡɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬ.ɟ. ɩɨ ɟɝɨ ɨɫɢ ɩɪɨɯɨɞɹɬ ɲɜɵ, ɨɬɞɟɥɹɸɳɢɟ 
ɫɟɤɰɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ȼɵɤ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɟɬ ɞɜɚ ɩɚɡɨɜɵɯ 
ɩɟɪɟɲɟɣɤɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɬɨɥɳɢɧɨɣ 1 ɦ. Ƚɥɭɛɢɧɚ ɩɚɡɨɜ ɪɚɛɨɱɢɯ 
ɡɚɬɜɨɪɨɜ, ɪɚɜɧɚ 0,5 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ ߜ˄ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 

˄ߜ  = ʹ ∙ ݀଴ + ʹ ∙ ܽ = ʹ ∙ ͳ + ʹ ∙ Ͳ,ͷ = ͵ ˏ,                                                  
 
ɝɞɟ     ݀଴ – ɲɢɪɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ;  ܽ – ɝɥɭɛɢɧɚ ɩɚɡɨɜ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ. 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ, 

ɩɪɢ ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ܾ =  ʹͲ ˏ ɬɨɥɳɢɧɚ ɛɵɤɚ: 
˄ߜ   = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻܾ = Ͳ,ͳͷ ∙ ʹͲ = ͵ ˏ.                                                     
 
ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 1 ɦ ɜɵɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɇȻ, ɬ.ɟ. 142 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ.  
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 0,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ – 0,5 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
4.4.4 ɍɫɬɨɢ 
 
ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ 

ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ 
ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ ɢɥɢ ɛɟɪɟɝɭ; 
ɬɚɤɠɟ ɨɧɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ. 

Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɫ ɛɟɪɟɝɨɦ (ɛɟɪɟɝɨɜɨɣ ɭɫɬɨɣ), ɢ 
ɪɚɡɞɟɥɶɧɵɟ (ɜ ɜɢɞɟ ɪɚɡɞɟɥɶɧɵɯ ɫɬɟɧɨɤ), ɤɨɬɨɪɵɟ ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ.  

Ɋɚɡɞɟɥɶɧɵɟ ɭɫɬɨɢ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɩɪɨɞɨɥɶɧɨɣ 
ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ, ɢɝɪɚɸɳɟɣ ɪɨɥɶ ɛɟɪɟɝɨɜɨɝɨ ɛɵɤɚ (ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ 
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ɩɥɢɬɵ ɜɨɞɨɫɥɢɜɚ), ɜɟɪɯɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ ɫɬɟɧɤɢ (ɜ ɩɪɟɞɟɥɚɯ ɩɨɧɭɪɚ) ɢ 
ɧɢɡɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ ɫɬɟɧɤɢ, ɱɚɫɬɨ ɢɯ ɧɚɡɵɜɚɸɬ ɨɬɤɪɵɥɤɚɦɢ.  

 
4.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɞɜɟ ɝɚɥɟɪɟɢ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ ɢ 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɫɤɜɚɠɢɧɵ ɪɚɫɩɨɥɚɝɚɹ ɢɯ ɧɚ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ. Ƚɚɥɟɪɟɢ ɢɦɟɟɬ 
ɫɥɟɞɭɸɳɢɟ ɪɚɡɦɟɪɵ: ɲɢɪɢɧɚ – 3ɦ, ɜɵɫɨɬɚ – 3 ɦ. Ɍɚɤ ɠɟ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ. 

 
4.4.6 ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɲɢɪɢɧɭ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, 

ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ 
ɩɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɨɣ 4 ɦ, ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ – 2 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ 
ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ 8 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ 
ɚɜɬɨɞɨɪɨɝɨɣ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 16 ɦ. 

 
4.4.7 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ 

ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 20 ɫɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɨɫɹɦɢ ɞɪɟɧ – 2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ܫ௡̱ߛௗܪ ˓   ,                                                                                                      ሺͶ.͵Ͳሻ 

 
ɝɞɟ ܪௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 

ௗܪ  = ʜʞʢ − ʢʜʐʞʚ.௠𝑖௡ = ͳͺͲ − ͳͶͲ = ͶͲ ˏ                              
ܫ̱ ;௡– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɤɥɚɫɫɚߛ ˈˇˆ  ˓– ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

ɩɪɢɧɢɦɚɟɦ ̱ܫ ˓ = ʹͷ. ܽˇ˓ ൒ ͶͲ ∙ ͳ,ʹͲʹͷ = ͳ,ʹ ˏ                                                 
 
ɉɪɢɧɢɦɚɟɦ aˇ˓ = ͳ,ͷ ˏ. 
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4.5 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 
4.5.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ ɞɨɥɠɧɚ ɛɵɬɶ: 
 Ɂˊ > ∆ʜˊߛ௡ܬ௖௥,௠ = ʹͶ ∙ ͳ,ʹͳͷ = ͳ,ͻʹ ˏ 

 
ɝɞɟ ∆ʜˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, 24 ɦ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 1,20; ܬ௖௥,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. ɋɤɚɥɶɧɵɣ ɝɪɭɧɬ - ɩɪɢɧɢɦɚɟɦ 15. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɧɚɡɧɚɱɚɸɬ 
ɜ ɩɪɟɞɟɥɚɯ ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻʑ௡, ɝɞɟ ʑ௡ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ ℎˊ˃˅ = ሺͲ,ͷ ÷Ͳ,ͺሻܪ௠௔௫, ɝɞɟ ܪ௠௔௫ = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 

ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɫɨɫɬɚɜɥɹɟɬ ɨɬ ͳ,ͷ ÷ ʹ ɦ ɞɨ ͵ ÷ Ͷ ɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɫɤɚɥɵ. Ɉɛɵɱɧɨ ɨɞɢɧ ɪɹɞ ɬɚɤɢɯ ɫɤɜɚɠɢɧ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɬɨɥɳɢɧɭ ɡɚɜɟɫɵ ɪɚɜɧɭɸ ɩɪɢɦɟɪɧɨ 3 ɦ. 

 ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻʑ௡ = Ͳ,Ͳͺ ∙ ͵ͷ,ʹ = ʹ,ͺ͵ ˏ, 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = Ͳ,͸ ∙ ͶͲ = ʹͶ ˏ, 
௠௔௫ܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͳͺͲ − ͳͶͲ = ͶͲ ˏ. 
 
4.5.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢɥɢ 

ɧɚɤɥɨɧɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ ͳͲͲ ÷ ͵ͲͲ ˏˏ ɫ ɲɚɝɨɦ ʹ ÷ ͵ ˏ. ɉɪɢɧɢɦɚɟɦ 
ɞɢɚɦɟɬɪ 200 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ 
ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɪɚɞɢɭɫɚ ɰɟɦɟɧɬɚɰɢɢ ɢ ɧɟ 
ɦɟɧɟɟ 4 ɦ.  

ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɚ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɚɦɨɬɟɤɨɦ ɢɥɢ ɧɚɫɨɫɨɦ.  
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4.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
4.6.1 ȼɨɞɨɛɨɣ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɢ ɞɥɢɧɚ ɜɨɞɨɛɨɹ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɚɧɟɟ. 
ɉɪɢɧɢɦɚɟɦ ߜ˅ = ͵,Ͳ ˏ, ݈˅ = ͵ʹ,Ͳ ˏ ɜ ɰɟɥɹɯ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɞɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  
ɉɨɫɥɟ ɩɟɪɜɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: ߜ˅ = ʹ,Ͳ ˏ, ݈˅ = ͳ͹,Ͳ ˏ. 
ɉɨɫɥɟ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: ߜ˅ = ͳ,ͷ ˏ, ݈˅ = ͳͳ,ͷ ˏ. 
 
4.6.2 Ɋɢɫɛɟɪɦɚ 
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 

ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. 
Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ݈˓ = Ͳ,ͷ ∙ ݈˅ = Ͳ,ͷ ∙ ͳͳ,ͷ = ͷ,͹ͷ ˏ.                                           
  
Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
௣ݐ  = Ͳ,ͷ ∙ ˅ߜ = Ͳ,ͷ ∙ ͳ,ͷ = Ͳ,͹ͷ ˏ.                                                                
 
ɉɨ ɪɚɫɱёɬɚɦ ɬɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɩɨɥɭɱɢɥɚɫɶ ɪɚɜɧɨɣ ݐ௣ = Ͳ,͹ͷ ˏ, 

ɨɞɧɚɤɨ ɧɚɡɧɚɱɚɟɦ ɟё ɬɨɥɳɢɧɭ ɪɚɜɧɨɣ ɧɟ ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ ɬɨɥɳɢɧɵ ɜɨɞɨɛɨɹ, 
ɬ.ɟ. 0,5 ɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɥɳɢɧɵ ɤɚɠɞɨɣ ɩɥɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɍɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɥɳɢɧɵ ɤɚɠɞɨɣ ɩɥɢɬɵ 

ɉɚɪɚɦɟɬɪɵ ࢞૚ ࢞૛ ࢞૜ ࢞૝ ࢞૞ ݔ, ɦ 32,0 17,0 11,5 6 6 ݐ௣, ɦ 3,0 2,0 1,5 0,75 0,5 
 

4.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 

 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɢɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 
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4.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: ܵ˒ˎ =ͺ͸ͷ ˏଶ, ܵ˄ = ͳ͵ͺʹ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ 

ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ˄ߛ ∙ ܾ݃ + ˄ߜ =   ͺ͸ͷ ∙ ʹͲ ∙ ʹͶ ∙ ͻ,ͺͳʹͲ + ͵ = ͳ͹͹Ͳͻͳ,ͺ ˍʜˏ ,         
 

ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߛ ∙ ܾ݃ + ˄ߜ = ͳ͵ͺʹ ∙ ͵ ∙ ʹͶ ∙ ͻ,ͺͳʹͲ + ͵ = ͶʹͶͶͲ,͸ ˍʜˏ .                 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ͳ͵Ͳଵ,ହ ∙ ͻ,ͺͳ = ͸,ʹ ˍʜ,                      
 

ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳͺʹ − ͳ͹͸ + Ͳ,ͷሻ ∙ ʹͲ = ͳ͵Ͳ ˏଶ.      
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 
ˊݍ  = ܳˊܾ + ˄ߜ = ͸,ʹʹͲ + ͵ = Ͳ,͵ ˍʜ/ˏ.                                                      
 
4.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 

ʑܹʐ = ʑߛ ∙ g ∙ ʹʑଶܪ = ͳͲ ∙ ͻ,ͺͳ ∙ ͶͶଶʹ = ͻͶͻ͸Ͳ,ͺ ˍʜ;                           
 ܹ′ʑʐ = ʑߛ ∙ ݃ ∙ ʹʑଶ′ܪ = ͳͲ ∙ ͻ,ͺͳ ∙ Ͷ͸ଶʹ = ͳͲ͵͹ͺͻ,ͺ ˍʜ,                         
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ɝɞɟ ܪʑ – ɜɵɫɨɬɚ ɜɨɞɵ ɜ ȼȻ:     

ʑܪ  = ʜʞʢߘ − ˇˑ˒ߘ = ͳͺͲ − ͳ͵͸ = ͶͶ ˏ;                          
ʑ′ܪ  = ʜʞʢߘ − ˇˑ˒ߘ = ͳͺʹ − ͳ͵͸ = Ͷ͸ ˏ.                                    
 
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

ʜܹʐ = ʑߛ ∙ ݃ ∙ ʹʜଶܪ = ͳͲ ∙ ͻ,ͺͳ ∙ Ͷଶʹ = ͹ͺͶ,ͺ ˍʜ;                          
 ܹ′ʜʐ = ʑߛ ∙ ݃ ∙ ʹʜଶ′ܪ = ͳͲ ∙ ͻ,ͺͳ ∙ ͸ଶʹ = ͳ͹͸ͷ,ͺ ˍʜ.                           
 

ɝɞɟ ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʜܪ  = ʜʐ௠𝑖௡ߘ − ˇˑ˒ߘ = ͳͶͲ − ͳ͵͸ = Ͷ ˏ;                                       
ʜ′ܪ  = ʜʐ௠௔௫ߘ − ˇˑ˒ߘ = ͳͶʹ − ͳ͵͸ = ͸ ˏ;                                          
 ܹ˒ ˓ = ʑߛ ∙ ݃ ∙ ܵˠ˒ = ͳͲ ∙ ͻ.ͺͳ ∙ ʹ,Ͷ = ʹ͵ͷ,Ͷ ˍʜ.                                      
 
4.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɵ ɜɡɜɟɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ 
ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ: 

˅ˊ˅ߩ  = ʑߛ ∙ ݃ ∙ ːܪ = ͳͲ ∙ ͻ,ͺͳ ∙ Ͷ = ͵ͻʹ,Ͷ ˍʜ;  
˅ˊ˅′ߩ  = ʑߛ ∙ ݃ ∙ ː′ܪ = ͳͲ ∙ ͻ,ͺͳ ∙ ͸ = ͷͺͺ,͸ ˍʜ.   
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = Hʜ ∙ 𝐵˒ˑˇ ∙ ʑߛ = Ͷ ∙ ͵ͷ,ʹ ∙ ͳͲ = ͳ͵ͺͳʹ,ͷ ˍʜ;                              
 ܹ′˅ˊ = H′ʜ ∙ 𝐵˒ˑˇ ∙ ʑߛ = ͸ ∙ ͵ͷ,ʹ ∙ ͳͲ = ʹͲ͹ͳͺ,͹ ˍʜ,                              
 

ɝɞɟ  𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ, ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɭɧɤɬɟ, 35,2 ɦ. 
 
 
 

0 
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4.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ௗܪ  = ʜʞʢߘ − ʜʐ௠𝑖௡ߘ = ͳͺͲ − ͳͶͲ = ͶͲ ˏ;                                  
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ͶͲ = ͳ͸ ˏ;                                                                  
ௗ௥ܪ  = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ ∙ ͶͲ = ͸ ˏ;                                                               
 ˗ܹ = ܵˠ˒ ∙ ݃ ∙ ʑߛ = ͶͲͲ,ͷ ∙ ͻ,ͺͳ ∙ ͳͲ = ͵ͻʹͺ͹,ͳ ˍʜ.                       

 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

 
4.7.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ:  
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ,                                                                         ሺͶ.͵ͳሻ 

 
ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = ͵ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ; 

ː݌  = ͳͲ ∙ ͵ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = ͳͶ,͹ ˍʜˏଶ  .                                                
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ.: 
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ːܧ = ˓ː ∙ ℎːʹ = ͳͶ,͹ ∙ ͵ʹ = ʹʹ,ͳ ˍʜ.                                               
 
4.7.6 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ͳʹ ߛ˅ ∙ ℎଵ% ∙ ቆߣௗߨ + ℎ଴ʹቇ ;                                                                    ሺͶ.͵ʹሻ 

 ܹ˅ ˑˎː = ͳʹ ∙ ͳͲ ∙ Ͳ,͸ͻ ∙ (͸,͵͸͵,ͳͶ + Ͳ,ʹͶʹ ) = ͹ʹ,ͻͺ ˍʜˏ,                       
 

ɝɞɟ ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = Ͳ,͸ͻ ˏ; ߣௗ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ߣௗ = ͸,͵͸ ˏ; 
 ℎ଴ = ߨ ∙ ℎଵ%ଶߣௗ = ͵,ͳͶ ∙ Ͳ,͸ͻଶ͸,͵͸ = Ͳ,ʹͶ ˏ.                                             
 
ɉɥɟɱɨ ɫɢɥɵ  ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = ߨʹௗߣ − ͵ͅ ℎଵ% = ͸,͵͸ʹ ∙ ͵,ͳͶ − ͵ͅ ∙ Ͳ,͸ͻ = Ͳ,͹ͷ  ˏ.                        
 
4.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
 
4.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.5, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
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Ɍɚɛɥɢɰɚ 4.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ 𝜸ࢌ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ 𝜸ࢌ, 

ɤɇ 
ɉɥɟɱɨ, 

ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ɦ ʑܹʐ 1 → 94960,8 94960,8 14,7 1393074,9 ʜܹʐ 1  784,8 784,8 1,3 1043,8 ܹ˒ ˓ 1  235,4 235,4 16,1 3792,9 0,95 ˄ܩ  42440,6 40318,6 5,6 236394,2 0,95 ˎ˒ܩ  177091,8 168237,2 5,5 977546,9 ܹ˅ ˊ˅ 1  13812,5 13812,5 0,0 0,0 ˗ܹ 1  39287,1 39287,1 9,2 362619,8 ʔː 1,2 → 22,1 26,5 3,0 66,2 ܹ˅ ˑˎː 1 → 73,0 73,0 42,4 3094,5 0,9 ˊݍ  0,3 0,2 14,0 3,7 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ + ܹ˒ ˓;                                                ሺͶ.͵͵ሻ 

 ∑ ܰ = ͳ͸ͺʹ͵͹,ʹ + ͶͲ͵ͳͺ,͸ + Ͳ,ʹ − ͳ͵ͺͳʹ,ͷ − ͵ͻʹͺ͹,ͳ + ͹ͺͶ,ͺ ==  ͳͷͷ͸ͻͳ,ͻ ˍʜ;                                                                                 
 ∑ ʛ = ͷͶ͹͸ͷͻ,͹ ˍʜ ∙ ˏ.         
 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.): 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ∑ ܰ𝐵˒ˑˇ + ͸ ∙ ∑ ʛ𝐵˒ˑˇଶ = − ͳͷͷ͸ͻͳ,ͻ ͵ͷ,ʹ + ͸ ∙ ͷͶ͹͸ͷͻ,͹ ͵ͷ,ʹଶ = −ͳ͹͹ͳ,Ͳ ˍʞ˃,    
 

ɝɞɟ ∑ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                              ሺͶ.͵͸ሻ 

 
ɝɞɟ ܪௗ௨ – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ଶ =  .ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ – ߙ݃ݐ

 𝜎௫௨ = −ͳ͹͹ͳ,Ͳ ∙ Ͳଶ − ͳͲ ∙ ͶͶ ∙ ሺͳ − Ͳଶሻ = −ͶͶͲ ˍʜˏଶ  ;                  
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ;                                                                   3 
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 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ  ;                                                            ሺͶ.͵͹ሻ 
 𝜎ଵ௨ = −ͳ͹͹ͳ,Ͳ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͶͶ ∙ Ͳଶ = −ͳ͹͹ͳ,Ͳ;                          
 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͶͶ = −ͶͶͲ.                                                           
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ∑ ܰ𝐵˒ˑˇ − ͸ ∑ ʛ𝐵˒ˑˇଶ = − ͳͷͷ͸ͻͳ,ͻ ͵ͷ,ʹ − ͸ ∙ ͷͶ͹͸ͷͻ,͹ ͵ͷ,ʹଶ = −͹Ͳ͹ͷ,ͳ ˍʞ˃;    
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ;                                                               ሺͶ.͵ͺሻ 
 𝜎௫௧ = −͹Ͳ͹ͷ,ͳ ∙ Ͳ,ͺͳଶ − ͳͲ ∙ Ͷ ∙ ሺͳ − Ͳ,ͺͳଶሻ = −Ͷ͸ͷͷ,͹  ˍʞ˃,           
 

ɝɞɟ ܪௗ௧  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ݉௧ = ߙ݃ݐ = °ͻ͵݃ݐ = Ͳ,ͺͳ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 𝜏௫௬௧ = ߛ˅)− ∙ ௗ௧ܪ + 𝜎௬௧൯ ∙ ݉௧ = −ሺͳͲ ∙ Ͷ − ͹Ͳ͹ͷ,ͳሻ ∙ Ͳ,ͺͳ = ͷ͸ͻͺ,Ͷ;         
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௗ௧ܪ ∙ ݉௧ଶ;                                                                ሺͶ.͵ͻሻ 
 𝜎ଷ௧ = −͹Ͳ͹ͷ,ͳ ∙ ሺͳ + Ͳ,ͺͳଶሻ + ͳͲ ∙ Ͷ ∙ Ͳ,ͺͳଶ = −ͳͳ͸ͻͲ,ͺ  ˍʞ˃;       
 𝜎ଵ௧ = ߛ˅− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ = −ͶͲ ˍʞ˃.                                                          
 

Ɍɚɛɥɢɰɚ 4.6 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɪɹɠɟɧɢɟ 𝝈 ࢟  𝝈 ࢞  𝝉࢞࢟  𝝈૚  𝝈૜  
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ -1771,0 -440,0 0,0 -1771,0 -440,0 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ -7075,1 -4655,7 5698,4 -40,0 -11690,8 

 
4.8.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 
 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ୪௖ߛ ∙ |𝜎ଷ௧| ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                                   ሺͶ.ͶͲሻ 
 

ɝɞɟ ߛ௡ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 
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௟௖ߛ ୪௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ. 
 ܴ௕ ൒ ͳ,ʹͲ ∙ ͳ ∙ ͳͳ͸ͻͲ,ͺͲ,ͻ .                                                                               
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ20 ɫ 

ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ͳͳ,ͷ ʛʞ˃. 
 ͳͶ͹͵Ͳ,Ͷ ˍʜˏଶ ൒  ͳͳͶ͸͸ ˍʜˏଶ  .                                                                           
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௨௬ < Ͳ;                                                                                                  
 −ͳ͹͹ͳ,Ͳ ˍʜ/ˏଶ < Ͳ.                                                                
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨|  ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙ ; ௗ௨ܪ                                                                                      ሺͶ.Ͷͳሻ 
 ͳ͹͹ͳ,Ͳ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͶͶ = ͳͳͲ.                                                              
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
4.8.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ, ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ; ௡ߛ                                                                                                       ሺͶ.Ͷʹሻ 
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ܴ = ∑ ܰ ∙ 𝜑݃ݐ + ܿ ∙ 𝜔 ;                                                                                 ሺͶ.Ͷ͵ሻ 

 ܴ = ͳͷͷ͸ͻͳ,ͻ ∙ ͳ + Ͳ ∙ ͵ͷ,ʹ = ͳͷͷ͸ͻͳ,ͻ ˍʜ/ˏ.                                     
 

ɝɞɟ ݃ݐ𝜑 = ͳ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = Ͳ ˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 𝜔 = 𝐵˒ˑˇ ∙ ͳ = ͵ͷ,ʹ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ʑܹʐ − ʜܹʐ + ܹ˅ ˑˎː + ʔː;                                                                      ሺͶ.ͶͶሻ 
 F = ͻͶͻ͸Ͳ,ͺ − ͹ͺͶ,ͺ + ͹͵ + ʹʹ,ͳ = ͻͶʹ͹ͷ,ͷ ˍʜˏ .                               
 
Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ:  
 ͻͶʹ͹ͷ,ͷ ∙ Ͳ,ͻͳͷͷ͸ͻͳ,ͻ ∙ ͳ ൒ ͳ,ʹͲ.                                                                                        
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% 

ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ͳ,Ͷʹ ൒ ͳ,ʹͲ. 
 
4.9 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɞɥɹ ɩɨɜеɪɨчɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
 
4.9.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.7, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
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Ɍɚɛɥɢɰɚ 4.7 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ 𝜸ࢌ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ 𝜸ࢌ, 

ɤɇ 
ɉɥɟɱɨ, 

ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ɦ ܹ′ʑʐ 1 → 103789,8 103789,8 15,3 1591097,6 ܹ′ʜʐ 1  1765,8 1765,8 2,0 3531,6 ܹ˒ ˓ 1  235,4 235,4 16,1 3792,9 0,95 ˄ܩ  42440,6 40318,6 5,6 224574,5 0,95 ˎ˒ܩ  177091,8 168237,2 5,5 928669,5 ܹ′˅ˊ˅ 1  20718,7 20718,7 0,0 0,0 ܹ′˗ 1  39287,1 39287,1 9,2 362619,8 ʔː 1,2 → 22,1 26,5 3,0 79,4 ܹ˅ ˑˎː 1 → 73,0 73,0 44,4 3240,5 0,9 ˊݍ  0,3 0,2 14,0 3,4 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ′˅ˊ − ܹ′˗ + ܹ˒ ˓;                                         ሺͶ.Ͷͷሻ 

 ∑ ܰ = ͳ͸ͺʹ͵͹,ʹ + ͶͲ͵ͳͺ,͸ + Ͳ,ʹ − ʹͲ͹ͳͺ,͹ − ͵ͻʹͺ͹,ͳ + ͹ͺͶ,ͺ=  ͳͶͺ͹ͺͷ,͹ ˍʜ;                                                             
 ∑ ʛ = ͺͲͶͲͷͳ,ʹ ˍʜ ∙ ˏ.         
 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.). 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎′௬௨ = − ∑ ܰ𝐵˒ˑˇ + ͸ ∙ ∑ ʛ𝐵˒ˑˇଶ = − ͳͶͺ͹ͺͷ,͹  ͵ͷ,ʹ + ͸ ∙ ͺͲͶͲͷͳ,ʹ  ͵ͷ,ʹଶ = −͵͵͵,͵ ˍʞ˃,    
 

ɝɞɟ ∑ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 𝐵˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 𝜎′௫௨ = 𝜎′௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨′ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                          ሺͶ.Ͷ͸ሻ 
 

ɝɞɟ ܪ′ௗ௨ – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ݉௨ଶ =  .ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ – ߙ݃ݐ
 𝜎′௫௨ = −͵͵͵,͵ ∙ Ͳଶ − ͳͲ ∙ Ͷ͸ ∙ ሺͳ − Ͳଶሻ = −Ͷ͸Ͳ ˍʜ/ˏଶ;                    
 𝜏′௫௬௨ = ߛ˅) ∙ ௗ௨′ܪ + 𝜎′௬௨൯ ∙ ݉௨ = Ͳ;                                                                 ሺͶ.Ͷ͹ሻ 
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𝜎′ଵ௨ = 𝜎′௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨′ܪ ∙ ݉௨ଶ ;                                                          ሺͶ.Ͷͺሻ 
 𝜎′ଵ௨ = −͵͵͵,͵ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ Ͷ͸ ∙ Ͳଶ = −͵͵͵,͵;                               
 𝜎′ଷ௨ = ߛ˅− ∙ ௗ௨′ܪ = −ͳͲ ∙ Ͷ͸ = −Ͷ͸Ͳ.                                                         
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎′௬௧ = − ∑ ܰ𝐵˒ˑˇ − ͸ ∙ ∑ ʛ𝐵˒ˑˇଶ = − ͳͶͺ͹ͺͷ,͹ ͵ͷ,ʹ − ͸ ∙ ͺͲͶͲͷͳ,ʹ ͵ͷ,ʹଶ = −ͺͳʹͲ,ͷ ˍʞ˃;    
 𝜎′௫௧ = 𝜎′௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧′ܪ ∙ ሺͳ − ݉௧ଶሻ;                                                          ሺͶ.Ͷͻሻ 
 𝜎′௫௧ = −ͺͳʹͲ,ͷ ∙ Ͳ,ͺͳଶ − ͳͲ ∙ ͸ ∙ ሺͳ − Ͳ,ͺͳଶሻ = −ͷ͵Ͷͺ,ͷ ˍʞ˃,             
 

ɝɞɟ ܪௗ௧  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ݉௧ = ߙ݃ݐ = °ͻ͵݃ݐ = Ͳ,ͺͳ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 𝜏௫௬௧ = ߛ˅)− ∙ ௗ௧′ܪ + 𝜎௬௧൯ ∙ ݉௧ = −ሺͳͲ ∙ ͸ − ͺͳʹͲ,ͷሻ ∙ Ͳ,ͺͳ = ͸ͷʹͻ,Ͳ;    
 𝜎′ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௗ௧′ܪ ∙ ݉௧ଶ;                                                             ሺͶ.ͷͲሻ 
 𝜎′ଷ௧ = −ͺͳʹͲ,ͷ ∙ ሺͳ + Ͳ,ͺͳଶሻ + ͳͲ ∙ ͸ ∙ Ͳ,ͺͳଶ = −ͳͳ͸ͻͲ,ͺ  ˍʞ˃;          
 𝜎′ଵ௧ = ߛ˅− ∙ ௗ௧′ܪ = −ͳͲ ∙ ͸ = −ͶͲ ˍʞ˃.                                              
 
Ʉɪɢɬɟɪɢɣ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɚɩɨɪɧɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɪɹɠɟɧɢɟ 𝝈′ ࢟  𝝈′ ࢞  𝝉′࢞࢟  𝝈′૚  𝝈′૜  
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ -333,3 -460,0 0,0 -333,3 -460,0 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ -8120,5 -5348,5 6529,0 -60,0 -13408,9 

 
4.9.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ୪௖ߛ ∙ |𝜎ଷ௧| ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                                   ሺͶ.ͷͳሻ 
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ɝɞɟ ߛ௡ = ͳ,ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ୪௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ = Ͳ,ͻ. 

 ܴ௕ ൒ ͳ,ʹͲ ∙ ͳ ∙ ͳ͵ͶͲͺ,ͻͲ,ͻ .                                                                                   
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ20 ɫ 

ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ͳͳ,ͷ ʛʞ˃. 
 ͳ͸ͺͻ,ʹ ˍʜˏଶ ൒  ͳͳͶ͸͸ ˍʜˏଶ .                                                                               
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௨௬ < Ͳ;                                                                                                  
 −͵͵͵,͵ ˍʜ/ˏଶ < Ͳ .                                                               
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨|  ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙ ; ௗ௨′ܪ                                                                                    ሺͶ.ͷʹሻ 
 ͵͵͵,͵ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ Ͷ͸ = ͳͳͲ ˍʜˏଶ                                                        
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
4.9.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ, ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
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ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ;௡ߛ                                                                                                        ሺͶ.ͷ͵ሻ 

 ܴ = ∑ ܰ ∙ 𝜑݃ݐ + ܿ ∙ 𝜔;                                                                                 ሺͶ.ͷͶሻ 

 ܴ = ͳͶͺ͹ͺͷ,͹ ∙ ͳ + Ͳ ∙ ͵ͷ,ʹ = ͳͶͺ͹ͺͷ,͹ ˍʜ/ˏ ,                               
 

ɝɞɟ ݃ݐ𝜑 = ͳ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = Ͳ ˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 𝜔 = 𝐵˒ˑˇ ∙ ͳ = ͵ͷ,ʹ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ʑܹʐ − ʜܹʐ + ܹ˅ ˑˎː + ʔː ;                                                                     ሺͶ.ͷͷሻ 
 F = ͳͲ͵͹ͺͻ,ͺ − ͳ͹͸ͷ,ͺ + ͹͵ + ʹʹ,ͳ = ͳͲʹͳͳͻ,Ͳ ˍʜˏ .              

 
Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ:  
 ͳͶͺ͹ͺͷ,͹ ∙ Ͳ,ͻͳͲʹͳͳͻ,Ͳ ∙ ͳ ൒ ͳ,ʹͲ;                                                                                     
 ͳ,ʹͷ ൒ ͳ,ʹͲ. 

 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% 

ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ. 
 
4.10 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 
 
4.10.1 ɉɥɨɬɢɧɚ ɫ ɹɞɪɨɦ ɧɚ ɧɟɩɪɨɧɢɰɚɟɦɨɦ ɨɫɧɨɜɚɧɢɢ 
 
Ɍɨɥɫɬɵɟ ɹɞɪɚ ɜ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɯ ɩɥɨɬɢɧɚɯ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ 

ɨɞɧɨɪɨɞɧɵɟ ɡɟɦɥɹɧɵɟ ɩɥɨɬɢɧɵ ɛɟɡ ɞɪɟɧɚɠɚ, ɩɪɢɱɟɦ ɭɪɨɜɟɧɶ ɜɨɞɵ ɩɟɪɟɞ 
ɹɞɪɨɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ∇ʜʞʢ, ɡɚ ɹɞɪɨɦ - ∇ʢʜʐ௠௔௫. 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɮɢɥɶɬɪɚɰɢɢ ɬɟɥɚ ɩɥɨɬɢɧɵ ɹɞɪɚ:  
 ʙʡ/ʙˢ ൑ ͳͲͲ                                                                                                      ሺͶ.ͷ͸ሻ 

Ɇɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜɢɪɬɭɚɥɶɧɵɣ ɦɟɬɨɞ ɇ.ɇ. ɉɚɜɥɨɜɫɤɨɝɨ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɹɞɪɚ ɡɚɦɟɧɹɟɬɫɹ 
ɩɪɢɜɟɞɟɧɧɨɣ, ɢ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɤ ɨɞɧɨɪɨɞɧɨɣ ɫ ɭɲɢɪɟɧɧɵɦ 
ɝɪɟɛɧɟɦ: 
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˒ˢߜ ˓ˋ˅ = s̅ߜ ʙʡ/ʙˢ = ͺ ∙ Ͳ,ͲͲͳͳ ∙ ͳͲ−଼ = ͺͲͲͲͲͲ.  
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɩɥɨɬɢɧɭ, q, ˏଶ/˔, 

ɨɩɪɟɞɟɥɹɟɬɫɹ: 
ݍ  = ʡܭ ሺܪଵଶ − ℎଵଶሻʹ ∙ ሺܵˇ˓ + ଵሻܪߣ = Ͳ,ͲͲͳ ∙ ሺͶʹଶ − Ͷଶሻʹ ∙ ሺͺͲͲͲͻ͹ + Ͳ,Ͷͳ ∙ Ͷʹሻ= ͳ ∙ ͳͲ−଺  ˏଶ/˔, 

ɝɞɟ ܵˇ˓ = ݀݉ଵ + ܾ + ݉ଶ(ܪ˒ˎ − ൯˓ˇܪ − ˓ˇܪ) − ଶ൯݉ଷܪ + ˒ˢߜ ˓ˋ˅; ݉ଵ = ଵܪ ;ଵ –  ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɥɨɠɟɧɢɹ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ; ݉ଶ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɥɨɠɟɧɢɹ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚߙ݃ݐܿ = ∇ʜʞʢ − ∇ʓʜʏ; ܪଶ = ∇ʢʜʐ௠௔௫ − ∇ʓʜʏ; ߣ = ௠భଵ+ଶ௠భ; ݀ = ℎ௦ = ʹ,ͷͳ ˏ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ 
ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ; ℎ௦ –ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ [ͻ]. 

 ܵˇ˓ = ʹ,ͷͳ ∙ ʹ,ʹ + ͳͲ + ʹ,Ͳ ∙ ሺͶ͸,ͷ − ͷሻ − ሺͷ − Ͷሻ ∙ ͳ,ͷ + ͺͲͲͲͲͲ= ͺͲͲͲͻ͹; 
ଵܪ  = ͳͺͲ −  ͳ͵ͺ = Ͷʹ ˏ; 
ଶܪ  = ͳͶʹ −  ͳ͵ͺ = Ͷ ˏ; 
ߣ  = ଶ,ଶଵ+ଶ∙ଶ,ଶ = Ͳ,Ͷͳ.  
 
ɋɯɟɦɚ ɤ ɮɢɥɶɬɪɚɰɢɨɧɧɨɦɭ ɪɚɫɱɟɬɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 

 
Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɤ ɮɢɥɶɬɪɚɰɢɨɧɧɨɦɭ ɪɚɫɱɟɬɭ 

 
ɉɚɞɟɧɢɟ ɧɚɩɨɪɚ ߙ ɜ ɩɪɟɞɟɥɚɯ ɜɟɪɯɨɜɨɝɨ ɤɥɢɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɮɨɪɦɭɥɵ: 
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ݍ  = ͳͳͷߙ˕ܭͻͲ° − ଵ°ߙ = ͳͳͷ ∙ Ͳ,ͲͲͳ ∙ ͸ͲͻͲ° − ͸Ͳ° = Ͳ,ʹͳ, 
 

ɝɞɟ ߙ = ͸Ͳ°. 
 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ: 
 

 ℎ′ = √(ܵˇ˓ + ଵ൯ଶܪߣ + ሺܪଵ − ଶሻଶܪ − ଵܪߣ) + ܵˇ˓൯;                            (4.57) 

 ℎଵ = ଶܪ + ℎ′;                                                                                          (4.58) 
 ℎ′ = √ሺͺͲͲͲͻ͹ + Ͳ,Ͷͳ ∙ Ͷʹሻଶ + ሺͶʹ − Ͷሻଶ − ሺͲ,Ͷͳ ∙ Ͷʹ + ͺͲͲͲͻ͹ሻ = Ͳ,ͲͲͲͻ ˏ; 
 
 ℎଵ = ଶܪ + ℎ′ = Ͷ + Ͳ,ͲͲͲͻ = Ͷ ˏ. 
 
ɍɪɚɜɧɟɧɢɟ ɤɪɢɜɨɣ ɞɟɩɪɟɫɫɢɢ: 
ݕ  = ଵଶܪ√ − ௤௄𝑇  (4.59)                                                                                   ;ݔʹ

ଵݕ  = √Ͷʹଶ − ͳ ∙ ͳͲ−଺Ͳ,ͲͲͳ ʹ ∙ ͷ = Ͷʹ ˏ; 
ଶݕ  = √Ͷʹଶ − ͳ ∙ ͳͲ−଺Ͳ,ͲͲͳ ʹ ∙ ͺͲͲͲͷ = Ͷ ˏ. 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɞɟɩɪɟɫɫɢɢ ɜ ɨɛɥɚɫɬɢ ɹɞɪɚ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ 

ɡɧɚɱɟɧɢɹ ݔଵ ɢ ݔଶ  ,  ɝɞɟ  ݔଵ = ݀݉ଵ + ௕ଶ  ; ଶݔ  = ଵݔ +  .˅ˋ˓˒ߜ

ɂɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɟ ɤɪɢɜɨɣ ɞɟɩɪɟɫɫɢɢ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ݕଵ 
(ɝɥɭɛɢɧɚ ɜɨɞɵ ɩɟɪɟɞ ɹɞɪɨɦ) ɢ ݕଵ (ɝɥɭɛɢɧɚ ɜɨɞɵ ɡɚ ɹɞɪɨɦ). 

Ƚɪɚɞɢɟɧɬ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɜ ɞɪɟɧɚɠ: 
ܫ˅  ˞˘ ≈  ℎ′∆ݔ = Ͳ,ͲͲͲͻͳ,ͷ ∙ Ͷ + Ͳ,ͲͲͲͻ = Ͳ,ͲͲͲʹ, 
 

ɝɞɟ ∆ݔ = ݉ଷܪଶ + ℎ′. 
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ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܳ˗ < Ͳ,Ͳͷܳ˓˃˔˚, 
 

ɝɞɟ ܳ˗ = ˓˔ܮ  ;˔/ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ, ˏଷ – ˓˔ܮݍ = ͻͺ,͸ͺ ˏ – ɞɥɢɧɚ ɩɥɨɬɢɧɵ ɧɚ ∇˔˓. 
 Ͳ,ʹ͵ ∙ ͻͺ,͸ͺ < Ͳ,Ͳͷ ∙ ͹ͷ,ͺ; 
 Ͳ,ͲͲͲͳ < ͵,͹ͻ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
4.10.2 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɛɥɚɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɰɟɧɬɪɨɜ ɨɩɚɫɧɵɯ ɤɪɢɜɵɯ 

ɫɤɨɥɶɠɟɧɢɹ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ȼ.ȼ. Ɏɚɧɞɟɟɜɚ, ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɭɤɚɡɚɥɚ ɧɚ 
ɪɢɫɭɧɤɟ 4.5 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɋɯɟɦɚ ɤ ɜɵɛɨɪɭ ɰɟɧɬɪɨɜ ɨɩɚɫɧɵɯ ɤɪɢɜɵɯ ɫɤɨɥɶɠɟɧɢɣ 
 
ɂɡ ɫɟɪɟɞɢɧɵ ɨɬɤɨɫɚ ɩɪɨɜɨɞɹɬɫɹ ɞɜɚ ɥɭɱɚ - ɜɟɪɬɢɤɚɥɶ ɢ ɩɨɞ ɭɝɥɨɦ ͺͷ°. 

Ɂɚɬɟɦ ɪɚɞɢɭɫɚɦ ܴଵ ɢ ܴଶ ɡɚɜɢɫɹɬ ɨɬ ɡɚɥɨɠɟɧɢɹ ɨɬɤɨɫɚ ɢ ɟɝɨ ɜɵɫɨɬɵ: 
 ܴଵ = ʙଵ ∙ ʜ˒ˎ = Ͳ,ͺͲ ∙ Ͷͺ,Ͳ = ͵ͺ,Ͷ; 

 ܴଶ = ʙଶ ∙ ʜ˒ˎ = ͳ,͹ͷ ∙ Ͷͺ,Ͳ = ͺͶ,Ͳ. 
 
Ɋɚɞɢɭɫ ɤɪɢɜɨɣ ɫɤɨɥɶɠɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ 

ɤɪɢɜɚɹ ɫɤɨɥɶɠɟɧɢɹ ɩɟɪɟɫɟɤɥɚ ɝɪɟɛɟɧɶ ɢ ɡɚɯɜɚɬɵɜɚɥɚ ɨɫɧɨɜɚɧɢɟ (ɟɫɥɢ ɷɬɨ 
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ɫɤɚɥɚ). ɉɪɢ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɬɟɥɚ ɩɥɨɬɢɧɵ ɤɪɢɜɭɸ ɫɤɨɥɶɠɟɧɢɹ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɜɛɥɢɡɢ ɩɨɞɨɲɜɵ ɨɬɤɨɫɚ. 

Ɉɛɥɚɫɬɶ ɫɞɜɢɝɚ ɪɚɡɛɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɩɥɨɫɤɨɫɬɹɦɢ ɧɚ ɨɬɫɟɤɢ 
ɲɢɪɢɧɨɣ b. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ܾ = Ͳ,ͳܴ. Ɉɬɫɟɤɢ 
ɧɭɦɟɪɭɸɬɫɹ. ɉɪɢ ɷɬɨɦ: 

 ܴ = ோభ+ோమଶ                                                                                                 (4.60) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ˖˔˕ = ∑[ீ೙∙௖௢௦ఈ೙−௣೙∙௟೙]௧𝑔𝜑೙+∑ ௖೙∙௟೙∑ ீ೙∙௦𝑖௡ఈ೙                                                           (4.61) 

 
ȼ ɷɬɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɞɟɣɫɬɜɢɟ ɨɛɴɟɦɧɵɯ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɫɢɥ ɭɱɬɟɧɨ ɜ 

ɜɢɞɟ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ݌௡, ɩɪɢɥɨɠɟɧɧɨɝɨ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɨɥɶɠɟɧɢɹ ɢ 
ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ: 

௡݌  = ሺܼ௡,, + ܼ௡,,,ሻ̞ߛ                                                                                     (4.62) 
 
ȼɟɫ ɨɬɫɟɤɚ ɝɪɭɧɬɚ: 
௡ܩ  = ܾ(ܼ௡, ∙ ߛ̝ ˖˘ + ܼ௡,, ∙ ːߛ ˃˔ + ܼ௡,,, ∙ ˑߛ ˔ˋ൯                                                 (4.63) 
 
Ⱦɥɢɧɚ ɩɨɞɨɲɜɵ ɨɬɫɟɤɚ: 
 ݈௡ = ௕௖௢௦  ௡                                                                                               (4.64)ߙ

 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɜɵɱɢɫɥɹɸɬɫɹ ݏ𝑖݊ ߙ௡ ɢ ܿߙ ݏ݋௡, ɝɞɟ ߙ௡ – ɭɝɨɥ ɧɚɤɥɨɧɚ 

ɩɨɞɨɲɜɵ ɨɬɫɟɤɚ ɤ ɝɨɪɢɡɨɧɬɭ. ɉɪɢ ܾ = Ͳ,ͳܴ, ݏ𝑖݊ ߙ௡ = Ͳ,ͳ݊, ܿߙ ݏ݋௡ =√ͳ − Ͳ,Ͳͳ ∙ ݊ଶ. 
ȼ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɝɪɭɧɬ ɜɵɲɟ ɤɪɢɜɨɣ ɞɟɩɪɟɫɫɢɢ ɫɱɢɬɚɟɬɫɹ ɜ 

ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ̝ߛ ˖˘ −ɨɛɴɟɦɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; 𝜑˔˖˘ −ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ; ˔˔˖˘ −ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ. 
ɇɢɠɟ ɤɪɢɜɨɣ ɞɟɩɪɟɫɫɢɢ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɛɟɪɭɬɫɹ ɞɥɹ 

ɜɨɞɨɧɚɫɵɳɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ − ːߛ ˃˔, 𝜑ː˃˔, ˔ː˃˔. ȼɫɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ 
ɜ ɡɚɞɚɧɢɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ȼ ɪɚɫɱɟɬɟ ɭɱɢɬɵɜɚɟɬɫɹ ɫɰɟɩɥɟɧɢɟ ɬɨɝɨ ɝɪɭɧɬɚ, ɜ 
ɤɨɬɨɪɨɦ ɩɪɨɯɨɞɢɬ ɩɨɞɨɲɜɚ ɞɚɧɧɨɝɨ ɨɬɫɟɤɚ, ɚ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 𝜑௡ 
ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɝɪɭɧɬɚ, ɢɦɟɸɳɟɝɨ ɧɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɜ ɨɬɫɟɤɟ, ɪɢɫɭɧɨɤ 4.6. 

 
 

4 
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Ɋɢɫɭɧɨɤ 4.6 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɬɤɨɫɚ
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Ɍɚɛɥɢɰɚ 4.9 – Ɋɚɫɱɟɬɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɬɤɨɫɚ 
№ ɨɬɫɟɤɚ,  n -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 ࢙࢔࢏ 𝜶0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1 0 0,1- 0,2- 0,3- 0,4- ࢔ 𝒄࢙࢕ 𝜶0,44 0,60 0,71 0,80 0,87 0,92 0,95 0,98 0,99 1,00 0,99 0,98 0,95 0,92 ࢔ 𝒁࢔,  (ɫɭɯ) 2,02 5,78 8,73 11,7 14,65 17,61 20,56 23,53 25,44 25,38 24,4 22,25 18,42 10,59 𝒁࢔,,  (ɜɨɞ) 0 1,38 5,87 3,74 4 3,68 2,76 1,2 0 0 0 0 0 0 𝒁࢔,,  (ɨɫɧɨɜ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1161,9 2020,9 2441,1 2677,0 2784,5 2791,1 3898,1 5283,7 5969,4 5995,8 5386,9 7397,9 2148,2 221,6 ࢔ࡳ ʡ1045,7 1616,7 1708,8 1606,2 1392,2 1116,4 1169,4 1056,7 596,9 0,0 538,7- 1479,6- 644,4- 88,6- ࢔ 𝑵506,4 1212,5 1743,3 2141,6 2411,4 2558,1 3718,5 5177,0 5939,5 5995,8 5359,9 7248,4 2049,2 203,1 ࢔ 𝑳13,6 9,9 8,3 7,4 6,8 6,5 6,2 6,1 6,0 5,9 6,0 6,1 6,2 6,5 ࢔ 𝑷26148,3- 32469,1- 32438,9- 31320,6- 29741,1- 27895,1- 23343,2- 17845,0- 13478,1- 10077,1- 7541,1- 2527,0- 4598,3- 2214,9- ࢞ 1959,2 3407,7 4116,3 4514,0 4695,3 4706,4 4353,1 3803,6 3257,9 2710,3 2164,5 1615,1 1069,3 373,7 ࢔ 𝝓࢔ −> ࢞ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ࢔𝑪 0,675 0,675 0,675 0,675 0,675 0,675 0,675 0,675 0,675 0,675 0,675 0,675 0,675 0,675 ࢍ࢚ ∙ ࢔ࡳ 17637,2- 21900,7- 21880,3- 21126,0- 20060,6- 18815,5- 15745,2- 12036,6- 9091,1- 6797,1- 5086,6- 1704,4- 3101,6- 1494,0- ࢔𝝓ࢍ࢚ ∙ 𝑳0 0 0 0 0 0 0 0 0 0 0 0 0 0 ࢔ 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɜɟɧ: 
 ʙ˖˔˕ = ∑ଶ + ∑ଷ∑ଵ = ͺͷͷ͹,ͺ + Ͳ−ͳ͹͸Ͷ͹͸,ͻ = −ʹͲ,͸ < ͳ,ʹͷ 

 
ɝɞɟ ∑ଵ − ˔˖ˏˏ˃ ʡ௡; ∑ଶ − ݔ ˃ˏˏ˖˔ ∙ 𝜙௡; ∑ଷ݃ݐ − ௡ܩ ˃ˏˏ˖˔ ∙  .௡ܮ
 



5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
 
Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɛɵɥɚ ɩɪɢɧɹɬɨ ɪɭɫɥɨɜɚɹ 

ɤɨɦɩɨɧɨɜɤɚ.  
Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɪɟɤɢ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦ 

ɬɨɩɨɝɪɚɮɢɸ ɦɟɫɬɧɨɫɬɢ. ȼ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɪɟɤɚ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɢɡɥɭɱɢɧɭ, 
ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɪɨɪɟɡɚɬɶ ɬɭɧɧɟɥɟɦ ɢ ɩɪɨɩɭɫɤɚɬɶ ɜɟɫɶ ɪɚɫɯɨɞ ɪɟɤɢ ɱɟɪɟɡ ɧɟɝɨ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɜɨɡɜɨɞɢɬɶ ɫɨɨɪɭɠɟɧɢɹ ɜ ɨɞɧɨɦ ɤɨɬɥɨɜɚɧɟ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ. 

 
5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ȼɵɝɨɪɚɠɢɜɚɧɢɟ ɱɚɫɬɢ ɪɟɤɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ –ɩɟɪɟɦɵɱɟɤ (ɜɪɟɦɟɧɧɵɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ ɩɟɪɟɦɵɱɤɢ ɧɚɡɧɚɱɚɟɦ IV ɤɥɚɫɫɚ).  

ɋɨɝɥɚɫɧɨ ɋɉ 58.13330.2019 [͵ͳ] ɞɥɹ ɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ IV ɤɥɚɫɫɚ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɟɠɟɝɨɞɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ 
ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ - 10% ɩɪɢ 
ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 10 ɥɟɬ. 

ɂɫɩɨɥɶɡɭɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 5.1, ɦɨɠɟɦ ɩɪɨɫɥɟɞɢɬɶ, ɱɬɨ 
ɪɚɫɯɨɞ ɩɪɢ 10% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɜɟɧ 669  ˏ૜/˔  (ܳ௠௔௫˔˕˓ ), ɚ ɍȼ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɞɚɧɧɨɦɭ ɪɚɫɯɨɞɭ ɪɚɜɟɧ 147,5 ɦ, ɪɢɫɭɧɨɤ 5.1. 

 
Ɍɚɛɥɢɰɚ 5.1 – ɋɨɨɬɜɟɬɫɬɜɢɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ 
ɪɚɫɯɨɞɨɜ 

p% 0,1 0,5 1 3 5 10 20 50 75 95 97 99 
Q, ɦ3/ɫ 1375 1131 1027 858 781 669 555 391 304 234 225 213 

 

 
Ɋɢɫɭɧɨɤ 5.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɇȻ ɨɬ ɪɚɫɯɨɞɚ 
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5.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 
ɬɭɧɧɟɥɶ 

 
Ⱦɥɹ ɩɪɨɯɨɞɤɢ ɬɭɧɧɟɥɹ ɢɦɟɟɬɫɹ ɨɱɟɧɶ ɭɞɨɛɧɚɹ ɢɡɥɭɱɢɧɚ ɧɚ ɪɟɤɟ, ɤɪɨɦɟ 

ɬɨɝɨ, ɬɭɧɧɟɥɶ ɩɨɡɜɨɥɹɟɬ ɜɨɡɜɨɞɢɬɶ ɫɨɨɪɭɠɟɧɢɹ ɜ ɨɞɧɨɦ ɤɨɬɥɨɜɚɧɟ ɩɨɥɧɵɦ 
ɧɚɩɨɪɧɵɦ ɮɪɨɧɬɨɦ, ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɬɭɧɧɟɥɶ ɦɨɠɧɨ ɩɟɪɟɫɬɪɨɢɬɶ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ - ɬɢɩɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɛɟɪɟɝɨɜɨɝɨ ɜɨɞɨɫɛɪɨɫɚ.   

Гɢɞɪаɜɥɢчɟɫɤɢɣ ɪаɫчɟɬ ɬɭɧɧɟɥя 
ȼ ɤɚɱɟɫɬɜɟ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɨɯɨɞɤɢ ɬɭɧɧɟɥɹ ɢɫɩɨɥɶɡɭɟɦ ɞɨɥɨɦɢɬɵ, 

ɫɤɚɥɶɧɵɟ ɝɪɭɧɬɵ ɩɪɨɱɧɵɟ, ɩɨɷɬɨɦɭ ɫɟɱɟɧɢɟ ɬɭɧɧɟɥɹ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɢɩɭ I. ɋɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ. 

ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɧɚɧɨɫɢɦ ɨɫɶ ɬɭɧɧɟɥɹ ɢ ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ 
ɞɥɢɧɭ L= 810,8 ɦ  

ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɜɯɨɞɧɨɝɨ ɩɨɪɨɝɚ ɬɭɧɧɟɥɹ ɪɚɜɧɨɣ ɨɬɦɟɬɤɟ ɞɧɚ ɪɟɤɢ ɜ 
ɦɟɫɬɟ ɧɚɱɚɥɚ ɬɭɧɧɟɥɹ, ɚ ɨɬɦɟɬɤɭ ɧɢɡɨɜɨɝɨ ɩɨɪɨɝɚ ɧɚ 1ɦ ɧɢɠɟ ɨɬɦɟɬɤɚ ɞɧɚ ɪɟɤɢ ɜ 
ɦɟɫɬɟ ɜɵɯɨɞɚ ɬɭɧɧɟɥɹ:  ߘʞʑʞ = ͳ͵ͻ ˏ, ʞʜʞߘ = ͳ͵͸ ˏ;  

Ɋɚɡɦɟɪɵ ɬɭɧɧɟɥɹ ʜ ∙ ʑ = ͳͶ × ͳͶ. 
ɍɤɥɨɧ ɬɪɚɫɫɵ ɬɭɧɧɟɥɹ ɫɨɫɬɚɜɢɬ: 
ܬ  = ʞʑʞߘ  − ܮʞʜʞߘ = ͳ͵ͻ − ͳ͵͸ ͺͳͲ,ͺ =  Ͳ,ͲͲ͵͹. 
 
ȼɵɛɢɪɚɟɦ ɛɟɡɧɚɩɨɪɧɵɣ ɜɚɪɢɚɧɬ ɬɭɧɧɟɥɹ, ɬɨɝɞɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ 
 

 ܴ = ଵସ∙ଵଵ,ଽଵସ+ଶ∙ଵଵ,ଽ = Ͷ,Ͷ, ˆˇˈ  ˆˎ˖˄ˋː˃ ˅ˑˇ˞ ˅ ˕˖ːːˈˎˈ.  
 ℎ˒ = Ͳ,ͺͷ ∙ ͳͶ = ͳͳ,ͻ ˏ.     
 ʠˎˈˇˑ˅˃˕ˈˎ˟ːˑ ʠ = ͶͶ,͸,  ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɭɧɧɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ n= 

0,03 ɞɥɹ ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɛɪɚɛɨɬɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɬɭɧɧɟɥɹ:  
 𝜔 = ͳͶ ∙ ͳͳ,ͻ = ͳ͸͸,͸ ˏଶ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɬɭɧɧɟɥɹ ɢ ɫɪɚɜɧɢɜɚɟɦ ɟɟ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ 669 ɦ3/ɫ 
 Q˕ = ͳ͸͸,͸ ∙ ͶͶ,͸√Ͷ,Ͷ ∙ Ͳ,ͲͲ͵͹ = ͻͶͺ,ͻ ˏଶ/˔.   
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɩɭɫɤ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 669 ˏଷ/˔. 
ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜɨɞɵ ɜ ɬɭɧɧɟɥɟ  
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ܸ̞ = Q˔˕˓௠௔௫ݓ = ͸͸ͻͳ͸͸,͸ = Ͷ,Ͳ ˏ̝.  
 Ч˕ˑ ˏˈː˟˛ˈ ˓˃ˊˏ˞˅˃ˡ˜ˈˌ ˇˎˢ ˇˑˎˑˏˋ˕ˑ˅ ͸,ͷˏ/˔ 
Ɉɩɪɟɞɟɥɹɟɦ ɍȼȻ ɩɟɪɟɞ ɬɭɧɧɟɥɟɦ:  
˕ʢʑʐߘ  = ʢʜʐሺொˏ˃ˍ˔ ˔˕˓ሻ  + ܬ ∙ ܮ + ܼ = ͳͶ͹,ͷ + Ͳ,ͲͲ͵͹ ∙ ͺͳͲ,ͺ + ͳ,Ͳ= ͳͷͳ,ͷ ˏ;  

 ܼ = ሺͳ + ሻ˘˅ߞ  ∙ ܸ̞ଶ/ʹ݃ =  ሺͳ + Ͳ,ʹሻ  ∙ Ͷଶʹ ∙ ͻ,ͺͳ = ͳ,Ͳ ˏ. 
 
5.2.1 Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ 
 
Ƚɪɟɛɟɧɶ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɪɢ ɬɭɧɧɟɥɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɚ. 
 ∇ʒʑʞ˕ = ʢʑʐ˕ + ݀ = ͳͷͳ,ͷ + ͷ,ͳ = ͳͷ͸,͸ ˏ; 
 ∇ʒʜʞ˕ = ʢʜʐ˕ + ߙ = ͳͶ͹,ͷ + Ͷ,ͳ = ͳͷͳ,͸ ˏ. 
 
Ⱦɥɢɧɧɚ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɸɬ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, 

ɬɨ ɪɚɡɛɢɜɚɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɞɜɟ ɨɱɟɪɟɞɢ ɧɟ ɨɱɟɧɶ 
ɧɟɫɨɨɛɪɚɡɧɨ. Ɍɭɧɧɟɥɶ ɩɨɡɜɨɥɹɟɬ ɜɨɡɜɟɫɬɢ ɜɫɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɨɞɧɨɦ ɤɨɬɥɨɜɚɧɟ, ɧɟ 
ɫɜɹɡɚɧɧɨɦ ɫ ɩɪɨɩɭɫɤɨɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. ɇɚɥɢɱɢɟ ɬɭɧɧɟɥɹ ɩɨɡɜɨɥɹɟɬ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɍȼȻ ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

Ɍɭɧɧɟɥɶ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɞɨ ɩɭɫɤɚ 1-ɝɨ ɚɝɪɟɝɚɬɚ, ɞɚɥɟɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɭɪɨɜɧɹ ɍȼȻ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɜɭɦɹ ɞɨɧɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɞɨ ɩɨɥɧɨɝɨ 
ɜɨɡɜɟɞɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. ɗɬɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɨɫɬɚɸɬɫɹ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ.  

 
5.3 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɬɭɧɧɟɥɹ 
 
5.3.1 ɉɪɨɯɨɞɤɚ ɬɭɧɧɟɥɹ 
 
Ɋɚɡɪɚɛɨɬɤɚ ɤɚɥɨɬɬ (ɫɜɨɞɚ) ɲɢɪɢɧɨɣ ɛɨɥɟɟ 9 ɦ ɫ ɜɪɟɦɟɧɧɵɦɢ ɞɟɪɟɜɹɧɧɵɦɢ 

ɤɪɟɩɹɦɢ, ɩɪɨɝɨɧɚɦɢ (ɥɨɧɝɚɪɢɧɚɦɢ)  
ɎɗɊ 2020 ɋɛɨɪɧɢɤ 29 «Ɍɨɧɧɟɥɢ ɢ ɦɟɬɪɨɩɨɥɢɬɟɧɵ» Ɂɚɤɪɵɬɵɣ ɫɩɨɫɨɛ. 

ɉɨɞɪɚɡɞɟɥ 1.3 ɉɪɨɯɨɞɤɚ ɬɨɧɧɟɥɟɣ.  
ɋɨɝɥɚɫɧɨ ɎɗɊ 29 ɩɨ Ƚɗɋɇ 29-01-059-07 ɪɚɫɯɨɞ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ ʹ͸ͺ,ʹͷ ˏ˃˛ ∙ ˚. ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ: 100 ˏଷ ɝɪɭɧɬɚ ɩɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɪɭɠɧɨɦɭ 

ɨɱɟɪɬɚɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ 
01. Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɫ ɩɨɝɪɭɡɤɨɣ.  
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02. Ɂɚɝɨɬɨɜɤɚ, ɭɫɬɚɧɨɜɤɚ ɢ ɪɚɡɛɨɪɤɚ ɜɪɟɦɟɧɧɵɯ ɤɪɟɩɟɣ.  
03. Ɂɚɛɭɬɨɜɤɚ ɩɭɫɬɨɬ. 
 ܹ̱ = ܵˍ ∙ ː˖˕ܮ = ͵͵  ∙ ͷʹͶ,͸Ͷ = ͳ͹ͳ͵ͺ  ˏଷ.   
 
Ʉɚɥɨɬɬɚ 1/6 ɱɚɫɬɶ ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɬɭɧɧɟɥɹ: 
 ܵ˕ = ͳͶ ∙ ͳͶ = ͳͻ͸;  
 ܵˍ = ௌ଺̞ = ͳͻ͸/͸ = ͵͵ ˏଶ.  

 
ɉɪɢɧɢɦɚɟɦ ɫɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ ɪɚɛɨɬɵ. 
 ʡˍ =  ଶ଺଼,ଶହ  ∙ ௐ̱ଵ଴଴ ÷ ʹͶ = ଶ଺଼,ଶହ ∙ ଵ଻ଵଷ଼ଵ଴଴ ÷ ʹͶ = ͳͻͳ͸ ˔˖˕,  

 ଵଽଵ଺ଷ଴ = ͸͵,ͻ ˏˈ˔ -  ɩɪɢ 24 ɱɚɫɚɯ ɪɚɛɨɬɵ ɢ 30 ɞɧɟɣ 1 ɦɟɯɚɧɢɡɦɨɦ 

 
ɉɪɢ ɩɪɨɯɨɞɤɟ ɫ ɱɟɬɵɪɶɦɹ ɜɪɟɦɟɧɧɵɦɢ ɲɬɨɥɶɧɹɦɢ. ɉɪɢɧɢɦɚɟɦ 8 ɟɞɢɧɢɰ 

ɦɚɲɢɧ ɢ ɫɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ ɪɚɛɨɬɵ. 
 ଺ଷ,ଽ ଼ = ͺ ˏˈ˔ -  ɩɪɢ 24 ɱɚɫɚɯ ɪɚɛɨɬɵ ɢ 30 ɞɧɟɣ 8 ɦɟɯɚɧɢɡɦɨɦ  
ˍܬ  = ʡௐ̱̱ = ଼ଵ଻ଵଷ଼ = Ͳ,ͲͲͲͷ ˏˈ˔/ˏଷ. 

 
Ɋɚɡɪɚɛɨɬɤɚ ɛɨɤɨɜɵɯ ɲɬɪɨɫɫ ɛɟɡ ɤɪɟɩɥɟɧɢɹ ɜ ɝɪɭɧɬɚɯ ɝɪɭɩɩɵ: 6-7 
ɋɨɝɥɚɫɧɨ ɎɗɊ 29 ɩɨ Ƚɗɋɇ 29-01-063-03 ɪɚɫɯɨɞ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ ͷ͸,ͷʹ ˏ˃˛ ∙ ˚. ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ: 100 ˏଷ ɝɪɭɧɬɚ ɩɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɪɭɠɧɨɦɭ 

ɨɱɟɪɬɚɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ 
01. Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɫ ɩɨɝɪɭɡɤɨɣ. 
 ̨ܹ = ܵ˛ ∙ ː˖˕ܮ = ͳ͸͵ ∙ ͷʹͶ,͸Ͷ = ͺͷ͸ͻͳ ˏଷ;    
 ܵ˛ = ܵ˕ − ܵˍ = ͳͻ͸ − ͵͵ = ͳ͸͵ ˏଶ,  
 

ɝɞɟ ܵ˛ − ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɲɬɪɨɫɫ, ˏଶ; ܵ˕ − ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɭɧɧɟɥɹ, ˏଶ; ܵˍ − ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɤɚɥɨɬɬɵ, ˏଶ. 
 
ȼɪɟɦɹ ɧɚ ɩɪɨɯɨɞɤɭ ɬɭɧɧɟɥɹ ɩɪɢ ɫɤɨɥɶɡɹɳɟɦ ɝɪɚɮɢɤɟ ɪɚɛɨɬ: 
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ʡ˛ =  ହ଺,ହଶ∙ௐ̨ଵ଴଴ ÷ ʹͶ =  ହ଺,ହଶ ∙ ଼ହ଺ଽଵ ଵ଴଴ ÷ ʹͶ = ʹͲͳͺ ˔˖˕;    
 ଶ଴ଵ଼ଷ଴ = ͸͹,͵ ˏˈ˔ -  ɩɪɢ 24 ɱɚɫɚɯ ɪɚɛɨɬɵ ɢ 30 ɞɧɟɣ 1 ɦɟɯɚɧɢɡɦɨɦ. 
 
ɉɪɢ ɩɪɨɯɨɞɤɟ ɫ ɱɟɬɵɪɶɦɹ ɜɪɟɦɟɧɧɵɦɢ ɲɬɨɥɶɧɹɦɢ. ɉɪɢɧɢɦɚɟɦ 8 ɟɞɢɧɢɰ 

ɦɚɲɢɧ ɢ ɫɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ ɪɚɛɨɬɵ. 
 ଺଻,ଷ ଼ = ͺ,Ͷ ˏˈ˔ -  ɩɪɢ 24 ɱɚɫɚɯ ɪɚɛɨɬɵ ɢ 30 ɞɧɟɣ 8 ɦɟɯɚɧɢɡɦɨɦ;  

˛ܬ  = ʡௐ̨̨ = ଼,ସ଼ହ଺ଽଵ = Ͳ,ͲͲͲͳ ˏˈ˔/ˏଷ. 

 
5.3.2 ɉɟɪɟɦɵɱɤɢ ɬɭɧɧɟɥɹ ɢ ɩɟɪɟɦɵɱɤɢ ɪɭɫɥɚ 
 
Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 
ȼɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧ, ɞɚɦɛ, ɧɚɫɵɩɟɣ ɫɩɨɫɨɛɨɦ ɨɬɫɵɩɤɢ ɝɪɭɧɬɨɜ ɜ ɜɨɞɭ: ɜ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɭɞɤɚɯ ɫɥɨɹɦɢ ɞɨ 4 ɦ. 
ɋɨɝɥɚɫɧɨ ɌȿɊ 36 [͵Ͷ] ɩɨ Ƚɗɋɇ 36-01-004-03 ɪɚɫɯɨɞ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ ͳ͸,ͺ͹ ˏ˃˛ ∙ ˚. ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ: 1000 ˏଷ ɝɪɭɧɬɚ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ 
01. ɍɫɬɪɨɣɫɬɜɨ ɞɚɦɛ-ɨɛɜɚɥɨɜɚɧɢɣ ɞɥɹ ɩɪɭɞɤɨɜ.  
02. ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɫ ɭɜɥɚɠɧɟɧɢɟɦ.  
03. ɉɟɪɟɦɟɳɟɧɢɟ ɜɵɝɪɭɠɟɧɧɨɝɨ ɢɡ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɝɪɭɧɬɚ ɩɨɞ ɨɬɤɨɫ ɜ 

ɜɨɞɭ.  
04. ɍɫɬɪɨɣɫɬɜɨ ɢ ɫɨɞɟɪɠɚɧɢɟ ɜɴɟɡɞɨɜ, ɫɴɟɡɞɨɜ ɢ ɩɪɨɟɡɞɨɜ ɩɨ ɧɚɫɵɩɢ.  
05. Ɉɱɢɫɬɤɚ ɤɭɡɨɜɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɜɵɝɪɭɡɤɟ ɝɥɢɧɢɫɬɵɯ 

ɝɪɭɧɬɨɜ. 
 ˕ܹ.˒.ʑʐ = ܵʒʑʞ ∙ ʒʑʞܮ = ͹ͲͶ,ͻ ∙ ͶͲͲ = ʹͺͳͻ͸Ͳ ˏଷ; 
 ˕ܹ.˒ʜʐ = ܵʒʜʞ ∙ ʒʜʞܮ = Ͷͳ͵,Ͷ ∙ ʹͻͲ = ͳͳͻͺͺ͸ ˏଷ; 
 ܹ̞ .˒. = ˕ܹ.˒.ʑʐ + ˕ܹ.˒ʜʐ = ʹͺͳͻ͸Ͳ + ͳͳͻͺͺ͸ = ͶͲͳͺͶ͸  ˏଷ. 
  
ȼɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 
 ʡ˕.˒. =  ଵ଺,଼଻∙ௐ̞ .˒.ଵ଴଴଴ =  ଵ଺,଼଻ ∙ସ଴ଵ଼ସ଺ଵ଴଴଴ = ͸͹͹ͻ ˚˃˔; 

 ͸͹͹ͻͺ ÷ ʹͳ = ͶͲ ˏˈ˔. 
 
Ⱦɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚ ɠɟ ɬɟɯɧɨɥɨɝɢɹ. 
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5.4 ȼɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
ȼ ɫɨɫɬɚɜ ɋɚɛɚɧɤɭɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɢɬ ɡɟɦɥɹɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɫ 

ɹɞɪɨɦ ɢɡ ɫɭɝɥɢɧɤɚ. Ɉɬɤɨɫɵ: ɫɨ ɫɬɨɪɨɧɵ ȼȻ – 1:2. ɋɨ ɫɬɨɪɨɧɵ ɇȻ 1:1,5. ɋɨ 
ɫɬɨɪɨɧɵ ȼȻ ɢɦɟɟɬɫɹ ɛɟɪɦɚ ɫ ɝɚɛɚɪɢɬɚɦɢ 2 ɦ ɧɚ ɨɬɦ. 175 ɦ. ɋɨ ɫɬɨɪɨɧɵ ȼȻ - ɛɟɪɦɚ 
ɫ ɩɪɨɯɨɞɹɳɢɦ ɩɨ ɧɟɣ ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɨɟɡɞɨɦ ɝɚɛɚɪɢɬɚɦɢ 4,5 ɦ ɧɚ ɨɬɦ. 152,6 ɦ.  

Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ: 
ȼɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧ, ɞɚɦɛ, ɧɚɫɵɩɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɨɜ ɢ ɹɞɟɪ ɧɚɫɭɯɨ: 

ɤɚɬɤɚɦɢ ɦɚɫɫɨɣ ɫɜɵɲɟ 16 ɬ. 
ɋɨɝɥɚɫɧɨ ɌȿɊ 36 [͵Ͷ] ɩɨ Ƚɗɋɇ 36-01-001-02 ɪɚɫɯɨɞ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ ͳ͹,ͳ͸ ˏ˃˛ ∙ ˚. ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ: 1000 ˏଷ ɝɪɭɧɬɚ. 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ 
01. Ɋɚɡɪɚɜɧɢɜɚɧɢɟ ɝɪɭɧɬɚ ɫɥɨɹɦɢ.  
02. ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɫ ɭɜɥɚɠɧɟɧɢɟɦ.  
03. Ɋɚɡɪɵɯɥɟɧɢɟ ɭɩɥɨɬɧɟɧɧɨɝɨ ɧɢɠɟɥɟɠɚɳɟɝɨ ɫɥɨɹ ɝɥɢɧɢɫɬɨɝɨ ɝɪɭɧɬɚ 

ɩɟɪɟɞ ɭɤɥɚɞɤɨɣ ɩɨɫɥɟɞɭɸɳɟɝɨ.  
04. ɍɫɬɪɨɣɫɬɜɨ ɢ ɫɨɞɟɪɠɚɧɢɟ ɜɴɟɡɞɨɜ, ɫɴɟɡɞɨɜ ɢ ɩɪɨɟɡɞɨɜ ɩɨ ɧɚɫɵɩɢ.  
05. Ɉɱɢɫɬɤɚ ɤɭɡɨɜɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɜɵɝɪɭɡɤɟ ɝɥɢɧɢɫɬɵɯ 

ɝɪɭɧɬɨɜ. 
 ܹ˅ .˒. = ͶͷͻͺͳͲͲ ˏଷ 
 
ȼɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 
 ܶ˅ .˒. =  ଵ଻,ଵ଺ ∙ ସହଽ଼ଵ଴଴ଵ଴଴଴ =  ଵ଻,ଵ଺ ∙ ଵଷଵ଴ହ଻଺ଵ଴଴଴ = ͵ʹͺ,ͺ ˚˃˔.  
 
5.5 ȼɨɞɨɨɬɥɢɜ  
 
ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɨɞɭ ɪɟɤɢ ɩɪɨɩɭɫɤɚɟɦ ɱɟɪɟɡ ɬɭɧɧɟɥɶ, ɦɨɠɟɦ ɩɟɪɟɤɪɵɬɶ 

ɪɭɫɥɨ ɪɟɤɢ ɢ ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɨɬɥɨɜɚɧ ɦɟɠɞɭ ɩɟɪɟɦɵɱɤɚɦɢ.  
ɉɥɨɳɚɞɶ ɜɨɞɨɟɦɚ ɦɟɠɞɭ ɩɟɪɟɦɵɱɤɚɦɢ ɨɩɪɟɞɟɥɹɟɦ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD: ܵ˅ˑˇ = ͵Ͷ͹ͶͲͻ ˏଶ. 
 W˅ˑˇ = S˅ˑˇ ∙ h˔ˉ ∙ ʹ = ͵Ͷ͹ͶͲͻ ∙ ͻ,ͷ ∙ ʹ = ͸͸ͲͲ͹͹ͳˏଷ. 
 
ȼɪɟɦɹ ɨɬɤɚɱɤɢ ɤɨɬɥɨɜɚɧɚ:  
 ʡ = ܹ˅ ˑˇʟ ∙ ݊ = ͸͸ͲͲ͹͹ͳͶͲͲ ∙ ʹͲ = ͺʹͷ,ͳ ˚˃˔ = ͵Ͷ,Ͷ ˇː,  
 

ɝɞɟ ʟ ∙ ݊ – ˑ˄˝ˈˏ ˍˑ˕ˑ˓˞ˌ ˑ˕ˍ˃˚ˋ˅˃ˡ˕ ː˃˔ˑ˔˞; 
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n – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ 20. 
 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɜɵɛɟɪɟɦ ɤɨɧɫɨɥɶɧɵɣ ɦɧɨɝɨɛɥɨɱɧɵɣ ɧɚɫɨɫ ɄɆ-200-150-
250/4-5 ɫ ɩɨɞɚɱɟɣ 400 ɦ³/ɱɚɫ 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ: 
˗ܬ  = ℎ˔ˉ̝ܶ ˖˕ = ͻ,ͷ͵Ͷ,Ͷ = Ͳ,ʹͺ ˏ/˔˖˕. 
 
5.6 Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 
 
ɋɤɚɥɶɧɚɹ ɩɨɪɨɞɚ ɢɦɟɟɬ ɨɱɟɧɶ ɩɪɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɢ ɷɬɨ ɹɜɥɹɟɬɫɹ ɤɚɤ ɟё 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɨɦ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɬɚɤɨɣ ɝɪɭɧɬ ɦɨɠɟɬ 
ɜɵɞɟɪɠɚɬɶ ɪɟɤɨɪɞɧɨɟ ɞɚɜɥɟɧɢɟ ɜ 110 Ɇɩɚ, ɫ ɞɪɭɝɨɣ — ɨɧ ɫ ɬɪɭɞɨɦ ɩɨɞɞɚёɬɫɹ 
ɨɛɪɚɛɨɬɤɟ. Ɋɚɡɪɚɛɨɬɤɭ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ ɜɟɞɟɦ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ȻȼɊ. 

Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
1) ɞɨɫɬɚɬɨɱɧɭɸ ɫɬɟɩɟɧɶ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɪɨɛɥɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ;  
2) ɧɨɪɦɚɥɶɧɭɸ ɩɪɨɪɚɛɨɬɤɭ ɩɨɞɨɲɜɵ ɭɫɬɭɩɚ ɛɟɡ ɨɫɬɚɜɥɟɧɢɹ ɩɨɪɨɝɨɜ, 

ɡɚɬɪɭɞɧɹɸɳɢɯ ɪɚɛɨɬɭ ɷɤɫɤɚɜɚɬɨɪɚ;  
3) ɨɛɪɚɡɨɜɚɧɢɟ ɪɚɡɜɚɥɚ ɜɡɨɪɜɚɧɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɬɪɟɛɭɟɦɨɣ ɮɨɪɦɵ ɢ 

ɪɚɡɦɟɪɨɜ;  
4) ɞɨɫɬɚɬɨɱɧɵɣ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɨɜ ɨɛɴɟɦ ɜɡɨɪɜɚɧɧɵɯ 

ɩɨɪɨɞ;  
5) ɜɵɫɨɤɭɸ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ. 
Ʉɥɚɫɫ ɩɨɪɨɞ ɩɨ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ ʞ˄=6,0 – ɞɨɥɨɦɢɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɪɨɞɚɦ 

ɫɪɟɞɧɟɣ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ. 
Ⱦɥɹ ɤɥɚɫɫɚ ɩɨɪɨɞ ɉȻ=6 ɩɪɢɧɢɦɚɟɦ ɦɨɞɟɥɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ 5ɋȻɒ-200-36 

ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ ɛɭɪɟɧɢɹ ܸ˄ =10 ɦ/ɱ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ. 
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 ʞ˄.˔ˏ = ʡ˔ˏʡ଴ + ʡ˅ ∙ ʙˋ.˄ = ͺͲ,ͳ + Ͳ,ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͺ =  ͷ͵,͵ ˏ/˔ˏ 

 
ɝɞɟ ʡ˔ˏ = ͺ ˚ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ; ʡ଴ ˋ ʡ˅ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ; ʙˋ.˄- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

 ʡ଴ = ଵ௏˄ = ଵଵ଴ = Ͳ,ͳ ˚. 

 
ɋɬɚɧɤɢ ɪɨɬɨɪɧɨ-ɲɚɪɨɲɟɱɧɨɝɨ ɛɭɪɟɧɢɹ ɋȻɒ ɫɧɚɛɠɟɧɵ ɚɜɬɨɧɨɦɧɵɦɢ 

ɤɨɦɩɪɟɫɫɨɪɚɦɢ. 

https://nasoselprom.ru/km200-150-250
https://nasoselprom.ru/km200-150-250
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ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɚɧɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ 380 ȼ ɨɬ 
ɩɟɪɟɞɜɢɠɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ.  

Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɛɭɪɨɜɨɣ ɫɤɜɚɠɢɧɵ 
ɇɚɡɧɚɱɚɟɦ ɫɟɬɤɭ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɩɨ ɚɧɚɥɨɝɭ Ͷ × Ͷ ɦ.  
˅ˍ˔ܮ  = ˕˔˖ܪ + ℎ˒ = ͺ + ʹ = ͳͲ ˏ, 
 

ɝɞɟ ℎ˒ = ͳͲ ∙ ݀˔ˍ˅ = ͳͲ ∙ ʹͲͲ = ʹͲͲͲ ˏˏ = ˕˔˖ܪ ;ˏ ʹ = ͸ − ͳͲ ˏ. 
 
Ɉɛɴɟɦ ɝɪɭɧɬɚ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɨɞɧɭ ɫɤɜɚɠɢɧɭ ܹ̝ ˍ˅ = ͳ͸ ∙ ͳͲ = ͳ͸Ͳ ˏଷ 
Ʉɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ:  
 

 ܰ = ௐˑ˄˜ௐ̝ ˍ˅ = ଷ଼ହଶ଺ହହଵ଺଴ = ʹͶͲ͹ͻ ˛˕˖ˍ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɜ ɩɦ: 
 ˄ܹ.˓. = ܰ ∙ ˅ˍ˔ܮ = ʹͶͲ͹ͻ ∙ ͳͲ = ʹͶͲ͹ͻͲ ˏଷ; 
 ʡ˄.˓. =  ௐ˄.˓.ʞ˄.˔ˏ =  ଶସ଴଻ଽ ହଷ,ଷ = Ͷͷʹ ˔ˏˈː;  

 Ͷͷʹ͵ ÷ ʹͳ = ͹ ˏˈ˔ ሺ˒˓ˋ ͵ − ˘ ˔ˏˈːːˑˌ ˓˃˄ˑ˕ˈሻ; 
.˓.˄ܬ  = ʡ˄.˓.˄ܹ.˓. = ͹ʹͶͲ͹ͻͲ = Ͳ,ͲͲ͵ ˏˈ˔/ˏଷ. 
 
5.7 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ  
 
Ɉɛɴёɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Ⱥɜɬɨɤɚɞ ɩɨ 

Ƚɟɧɩɥɚɧɭ ܹɣ = ͵ʹͳͲͷͶ͸ ˏଷ. ɋ ɭɱɟɬɨɦ 20% ɧɚ ɞɨɪɨɠɧɵɟ ɪɚɛɨɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɦ ˑܹ˄˜ = ܹɣ = ͵ʹͳͲͷͶ͸ + Ͳ,ʹ ∙  ͵ʹͳͲͷͶ͸ = ͵ͺͷʹ͸ͷͷ ˏଷ 

ɂɫɯɨɞɹ ɢɡ ɨɛɴɟɦɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ ɗɄȽ-5Ⱥ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 5.3. 

 
Ɍɚɛɥɢɰɚ 5.3– ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɗɄȽ-5Ⱥ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɋɚɞɢɭɫ ɱɟɪɩɚɧɢɹ ɧɚɢɛɨɥɶɲɢɣ 14,5 ɦ 
Ɋɚɞɢɭɫ ɱɟɪɩɚɧɢɹ ɧɚ ɭɪɨɜɧɟ ɫɬɨɹɧɢɹ 9,04 ɦ 
ȼɵɫɨɬɚ ɱɟɪɩɚɧɢɹ ɧɚɢɛɨɥɶɲɚɹ 10,3 ɦ 
Ɋɚɞɢɭɫ ɜɵɝɪɭɡɤɢ ɧɚɢɛɨɥɶɲɢɣ 12,65 ɦ 
ȼɵɫɨɬɚ ɜɵɝɪɭɡɤɢ ɧɚɢɛɨɥɶɲɚɹ  6,7 ɦ 
ɉɪɨɫɜɟɬ ɩɨɞ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɨɣ 1,85 ɦ 



 

94 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.3 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɋɪɟɞɧɟɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɩɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ 205/162/127 ɤɉɚ 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ 23 ɫ 

 
5.8 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɷɤɫɤɚɜɚɬɨɪɚ ɨɞɧɨɤɨɜɲɨɜɨɝɨ 
 
ɉɪɢ ɢɡɭɱɟɧɢɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɦɚɲɢɧɵ ɝɥɚɜɧɨɣ 

ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ɋɚɡɥɢɱɚɸɬ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ 
(ɬɟɨɪɟɬɢɱɟɫɤɭɸ), ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɗɄȽ 5:  
 ʞʙ = ͵͸ͲͲ ∙ ˙ݐݍ = ͵͸ͲͲ ∙ ͷʹ͵ = ͹ͺʹ,͸ ˏଷ/˚, 
 

ɝɞɟ ݍ – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ˏଷ;  ݐ˙- ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ, ɫ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
 ʞʡ = ͵͸ͲͲ ∙ ݍ ∙ ʙʜݐ˙ ∙ ʙʟ = ͵͸ͲͲ ∙ ͷ ∙ Ͳ,ͺͷʹ͵ ∙ ͳ,ͷ = ͶͶ͵,ͷ ˏଷ/˚, 
 

ɝɞɟ ʙʜ = Ͳ,ͺͷ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ (Ɍɚɛɥ. ɡɧɚɱ.);  ʙʟ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ (Ɍɚɛɥ. ɡɧɚɱ.). 
 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
 ʞЭ = ʞʡ ∙ ʡ˓ ∙ ʙ˅ = ͶͶ͵,ͷ ∙ ͳ ∙ Ͳ,ͺ = ͵ͷͶ,ͺ ˏଷ/˚, 
 

ɝɞɟ ʡ˓ = ͳ– ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ;  ʙ˅ = Ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ ɡɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɟɪɢɨɞ. 

ȼɪɟɦɹ ɷɤɫɤɚɜɚɰɢɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɜ ɨɞɧɭ ɫɦɟɧɭ ɨɞɧɢɦ 
ɷɤɫɤɚɜɚɬɨɪɨɦ: 

 ʡˠ = ௐɣʞˠ = ଷ଼ହଶ଺ହହଷହସ,଼ = ͳͲͺͷͻ ˚˃˔ = ͳ͵ͷ͹ ˔ˏˈː = ͸ͷ ˏˈ˔ (ɩɪɢ ɪɚɛɨɬɟ ɜ 1 
ɫɦɟɧɭ ɢ 1 ɦɟɯɚɧɢɡɦɨɦ).  

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɪɢ ɪɚɛɨɬɟ ɜ 1 ɫɦɟɧɭ ɢ 1 ɦɟɯɚɧɢɡɦɨɦ 
ɫɨɫɬɚɜɢɬ: 

.˓.ˊܬ  = ʡˠܹɣ = ͸ͷ͵ͺͷʹ͸ͷͷ = Ͳ,ͲͲͲͲͳ͹ ˏˈ˔/ˏଷ. 
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5.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɩɨɪɬɚ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɜɵɟɦɤɢ ɩɪɨɢɡɨɣɞɟɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɫɤɚɥɚɬɨɪ 

ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨ ɪɚɛɨɬɚɬɶ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɩɨɞɚɱɭ ɬɪɚɧɫɩɨɪɬɚ 
ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɡɚ ɜɪɟɦɹ ɩɨɤɚ ɡɚɝɪɭɠɟɧɧɵɣ ɬɪɚɧɫɩɨɪɬ ɩɪɨɟɞɟɬ ɞɨ ɦɟɫɬɚ 
ɜɵɝɪɭɡɤɢ, ɪɚɡɝɪɭɡɢɬɫɹ ɢ ɜɟɪɧɭɬɫɹ ɤ ɷɤɫɤɚɜɚɬɨɪɭ, ɷɤɫɤɚɜɚɬɨɪ ɞɨɥɠɟɧ ɡɚɝɪɭɡɢɬɶ ɜɫɟ 
ɨɫɬɚɥɶɧɵɟ ɟɞɢɧɢɰɵ ɬɪɚɧɫɩɨɪɬɚ. 

ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ: 
 ʡ = ሺ݉ − ͳሻ ∙ ܶ˒ = ˚˃˔, 
 

ɝɞɟ ݉ – ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɬɪɚɧɫɩɨɪɬɚ ɧɚ 1 ɷɤɫɤɚɜɚɬɨɪ; ܶ˒  – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɧɚ 1 ɦɚɲɢɧɭ, ˏଶ 
 ܶ˒  = ܹ̝ʞЭ = ʹͷ͵ͷͶ,ͺ = Ͳ,Ͳ͹ ˚˃˔, 
 

ɝɞɟ ܹ̝  – ɟɦɤɨɫɬɶ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɚ.  
Ɍ.ɤ. ɟɦɤɨɫɬɶ ɤɨɜɲɚ 5 ˏଷ, ɟɦɤɨɫɬɶ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɚ ܹ̝ = ͷ ∙ ͷ ˏଷ = ʹͷ ˏଷ. 

ɉɨɞɯɨɞɢɬ ɫɚɦɨɫɜɚɥ ȻɟɥȺɁ 7548 – 40 ɬɧ. 
Ɉɬɜɚɥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɤɦ, ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 22 ɤɦ/ɱɚɫ 

(ɩɨ ɫɩɪɚɜɨɱɧɢɤɭ).  
Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɬɪɚɧɫɩɨɪɬɚ ɧɚ 1 ɷɤɫɤɚɜɚɬɨɪ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɮɨɪɦɭɥɵ: 
 ሺ݉ − ͳሻ ∙ ܶ˒  = ଵܸଵܮ + ଶܸଶܮ + ܶ˓  + ܶ́  ; 
 ሺ݉ − ͳሻ ∙ Ͳ,Ͳ͹ =  Ͷʹʹ + ͶͷͲ + Ͳ,Ͳͳͳ + Ͳ,ʹ; 
 ሺ݉ − ͳሻ = ͹ ˈˇ. ˕˓. , ˔ˎˈˇˑ˅˃˕ˈˎ˟ːˑ  ݉ = ͺ ˈˇ. ˕˓. 
 
5.10 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
 
Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɫɩɨɥɶɡɭɟɦ ȼɫɟɫɟɡɨɧɧɵɣ ɛɟɬɨɧɧɵɣ 

ɡɚɜɨɞ "Ɋɢɮɟɣ-Ȼɟɬɨɧ-Ɂɢɦɚ-60" ɡɢɦɧɟɝɨ ɢɫɩɨɥɧɟɧɢɹ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 60  ˏଷ/ɱɚɫ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɬɨɜɚɪɧɨɝɨ ɛɟɬɨɧɚ ɢ (ɢɥɢ) 
ɪɚɫɬɜɨɪɚ 60  ˏଷ ɜ ɱɚɫ ɤɚɤ ɜ ɪɭɱɧɨɦ, ɬɚɤ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 

− Ɇɨɞɭɥɶɧɨɟ ɭɬɟɩɥɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɹɦɢ, ɪɚɛɨɬɚ 
ɤɪɭɝɥɵɣ ɝɨɞ 

− ɇɟ ɬɪɟɛɭɟɬɫɹ ɩɨɦɟɳɟɧɢɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ 
− "Ɋɢɮɟɣ Ȼɟɬɨɧ Ɂɢɦɚ-60" ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɧɚ ɛɚɡɟ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ Ɋɢɮɟɣ 

Ȼɟɬɨɧ-60, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 45  ˏଷ/˚; 
− ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ 60 ɫɟɤɭɧɞ, ɡɚ ɨɞɢɧ ɰɢɤɥ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ 1  ˏଷ. 
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− Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɦɟɯɚɧɢɡɦ ɩɨɞɴɟɦɚ ɫɤɢɩɚ 
− ɍɞɨɛɧɚɹ ɫɯɟɦɚ ɡɚɝɪɭɡɤɢ ɛɭɧɤɟɪɨɜ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
− ɇɟɛɨɥɶɲɚɹ ɩɨɝɪɭɡɨɱɧɚɹ ɜɵɫɨɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɞɚɱɧɨɣ 

ɤɨɦɩɨɧɨɜɤɢ ɛɭɧɤɟɪɨɜ ɢɧɟɪɬɧɵɯ. Ɋɚɫɩɨɥɨɠɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɢɫɯɨɞɧɨɟ 
ɫɵɪɶɟ ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɮɪɨɧɬɚɥɶɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ. 

− Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ, ɜ ɛɚɡɨɜɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ ɩɭɥɶɬ ɉɍ-ɆȺ 
(ɫɟɧɫɨɪɧɵɣ ɷɤɪɚɧ, ɫɨɯɪɚɧɟɧɢɟ ɪɟɰɟɩɬɨɜ, ɭɱɟɬ ɦɚɬɟɪɢɚɥɨɜ) 
 
Ɍɚɛɥɢɰɚ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Ȼɟɬɨɧɧɵɣ ɡɚɜɨɞ Ɋɢɮɟɣ-Ɂɢɦɚ-60 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɫɨɛɟɧɧɨɫɬɢ 
ɋɦɟɫɢɬɟɥɶ: Ȼɉ-2Ƚ-1500 ɞɜɭɯɜɚɥɶɧɵɣ, ɫ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɜɚɥɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ ɛɭɧɤɟɪɨɜ: 3 
Ɉɛɴɟɦ ɛɭɧɤɟɪɨɜ: 36 ɦ3 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ: 76.5 ɤȼɬ 
Ɇɚɫɫɚ: 18 500 ɤɝ 
Ⱦɥɢɧɚ: 24 ɦ 
ɒɢɪɢɧɚ: 6.5 ɦ 
ȼɵɫɨɬɚ: 8.5 ɦ 
 

Ɋɟɠɢɦ ɪɚɛɨɬɵ – ɤɪɭɝɥɨɝɨɞɢɱɧɵɣ (ɨɬ -50 ɞɨ +45 
ɝɪɚɞ.ɋ); 
ȼɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɩɨɝɪɟɲɧɨɫɬɶ ±1%; 
Ȼɨɥɶɲɨɣ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ; 
Ɇɚɤɫɢɦɚɥɶɧɨ ɡɚɳɢɳɟɧ ɨɬ «ɱɟɥɨɜɟɱɟɫɤɨɝɨ 
ɮɚɤɬɨɪɚ»; 
ɉɪɨɫɬɨɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚɞɚɩɬɢɪɨɜɚɧ ɤ ɥɸɛɨɦɭ 
ɭɪɨɜɧɸ ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɱɢɯ 

 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Ȼɟɬɨɧɧɵɣ ɡɚɜɨɞ Ɋɢɮɟɣ-Ɂɢɦɚ-60 ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
Ⱦɥɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɦ ɬɟɯɧɨɥɨɝɢɸ ɬɟɩɥɹɤɨɜ ɞɥɹ 

ɡɚɳɢɬɵ ɪɚɛɨɱɢɯ, ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɛɟɬɨɧɚ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ ɢ ɫɢɥɶɧɵɯ ɜɟɬɪɨɜ. 

ɍɤɥɚɞɤɚ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɬɟɩɥɹɤɚɯ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɨ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɩɪɢɛɥɢɠɟɧɢɟɦ ɤ ɬɟɯɧɨɥɨɝɢɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɥɟɬɧɢɯ ɭɫɥɨɜɢɹɯ: ɫ ɩɨɞɚɱɟɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɨɩɚɥɭɛɤɭ ɩɨ 
ɫɯɟɦɟ «ɤɪɚɧ - ɛɚɞɶɹ», ɫ ɩɨɦɨɳɶɸ ɥɟɧɬɨɱɧɵɯ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɢɥɢ ɫɟɤɰɢɨɧɧɵɯ 
ɩɢɬɚɬɟɥɟɣ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɟɬɨɧɨɧɚɫɨɫɨɜ. 

 
5.11 Ɉɩɚɥɭɛɨɱɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ 
 
Ɍɢɩ ɨɩɚɥɭɛɤɢ – ɳɢɬɨɜɚɹ, ɞɟɪɟɜɨɦɟɬɚɥɥɢɱɟɫɤɚɹ. 
Ɍɢɩ ɤɪɟɩɥɟɧɢɹ – ɬɹɠɢ ɤ ɚɧɤɟɪɚɦ ɜɧɭɬɪɢ ɛɥɨɤɚ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ S, ɦ2 

 ܵ = ˄ܹˈ˕ ∙  ʙˑ˒ =  ͵ͷʹ͹ͳ͵ ∙   ͳ =  ͵ͷʹ͹ͳ͵ ɦ2, 
 

ɝɞɟ Wɛɟɬ, = ͵ͷʹ͹ͳ͵ ɦ3 – ɨɛɴɟɦ ɛɟɬɨɧɚ ɜɧɭɬɪɢ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ S ʙˑ˒ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɦ2/ ɦ3 
Ɉɛɴɟɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
1) Ɉɛɴёɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɡɞɚɧɢɹ Ƚɗɋ ɢ Ɇɚɲ.Ɂɚɥɚ, Wɡ.Ƚɗɋ = 91044 ɦ3;    
2) Ɉɛɴёɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, Wɛ.ɫ = 115526 ɦ3; 
3) Ɉɛɴёɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜɨɞɨɛɨɹ, ɪɢɫɛɟɪɦɚWɜɨɞɨɛɨɣ = 76160 ɦ3; 
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ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, Wɛɟɬ = 352713 ɦ3. 
ɉɥɨɳɚɞɢ ɨɩɪɟɞɟɥɹɥɢɫɶ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ AutoCAD. 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɪɚɡɛɨɪɤɢ ɞɟɪɟɜɹɧɧɨɣ 

ɤɪɭɩɧɨɩɚɧɟɥɶɧɨɣ ɳɢɬɨɜɨɣ ɨɩɚɥɭɛɤɢ ɩɪɢ ɩɨɞɚɱɟ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 10-25 ɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ 37-01-015-01 – 13,21 ɦɚɲ/ɱ ɧɚ 
100 ɦ2 ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

 ʡˑ˒˃ˎ˖˄ˍˋ = ଵଷ,ଶଵ∙ௐ˄ˈ˕ଵ଴଴ = ଵଷ,ଶଵ∙ ଷହଶ଻ଵଷ ଵ଴଴ = Ͷ͸ͷͻ͵ ˏ˃˛/ݔ. 

 
ɇɚɡɧɚɱɚɟɦ ɦɚɪɤɭ ɫɬɚɥɢ ɚɪɦɚɬɭɪɵ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ - 25Ƚ2ɋ ɢɥɢ 

18ȽɌ. 
Ʉɥɚɫɫ ɚɪɦɚɬɭɪɵ Ⱥ500, ɝɨɪɹɱɟɤɚɬɚɧɚɹ.  
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɚɪɦɢɪɨɜɚɧɢɹ ߤ = ʹͲ ɤɝ/ɦ3, ɞɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ ɧɚ ɨɛɴɟɦ 
ɛɟɬɨɧɚ: 

 ܹ˃ ˓ˏ = ˄ܹˈ˕ ∙ ߤ = ͵ͷʹ͹ͳ͵ ∙ ʹͲ = ͹ͲͷͶʹͷ͸ ˍˆ = ͹ͲͷͶ ˕ˑːː˞. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ: 10-25 ɬ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 5 ɬ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ƚɗɋɇ 37-01-027-02 – 75,21 ɦɚɲ/ɱ ɧɚ 100 ɬ ɚɪɦɚɬɭɪɵ.  

 ʡ˃˓ˏˋ˓ = ଻ହ,ଶଵ∙ௐ˃ ˓ˏଵ଴଴ = ଻ହ,ଶଵ∙଻଴ହସଵ଴଴ = ͷ͵Ͳ͸ ˏ˃˛/ݔ. 

 
5.12 ɋɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɤɪɚɧɨɜ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ 
 
Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɦɨɫɬɚ ȼȻ ɩɥɨɬɢɧɵ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɧɟɨɛɯɨɞɢɦ ɤɪɚɧ ɫ 

ɜɵɫɨɬɨɣ ɩɨɞɴёɦɚ ɤɪɸɤɚ 46 ɦ.  ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ 
ɩɪɢɦɟɧɹɸɬ ɤɪɚɧɵ ɄȻȽɋ-500 ɏɅ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɬɚɛɥɢɰɚ 5.5: 

 
Ɍɚɛɥɢɰɚ 5.5– Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɪɚɧɚ ɄȻȽɋ-500 ɏɅ 

ɉɨɤɚɡɚɬɟɥɢ ɄȻȽɋ-500 ɏɅ 
ȼɵɥɟɬ ɤɪɸɤɚ, ɦ  
- ɧɚɢɛɨɥɶɲɢɣ 40,0 
- ɧɚɢɦɟɧɶɲɢɣ 6,0 
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ - 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ  
- ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɜɵɥɟɬɟ 12,5 
- ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɜɵɥɟɬɟ 25,0 
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ, ɦ 45,0 
Ȼɚɡɚ, ɦ 10,0 
Ʉɨɥɟɹ, ɦ 10,0 
Ɇɚɫɫɚ ɤɪɚɧɚ, ɬ 313,0 
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Ⱦɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ ɞɥɹ ɢɫɩɨɥɶɡɭɟɦ ɋɯɟɦɭ 1 - ɋ ɪɚɡɦɟɳɟɧɢɟɦ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɧɚ ɨɬɦɟɬɤɚɯ ɞɧɚ ɤɨɬɥɨɜɚɧɚ. Ɍɚɤ ɤɚɤ ɤɪɚɧ ɄȻȽɋ-500 
ɏɅ ɢɦɟɟɬ ɜɵɫɨɬɭ ɩɨɞɴёɦɚ ɤɪɸɤɚ 45 ɦ, ɩɪɢɦɟɧɢɦ ɷɫɬɚɤɚɞɭ ɫɨ ɫɬɨɪɨɧɵ ȼȻ, 
ɤɨɬɨɪɭɸ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɦɨɠɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɫɞɟɥɚɜ ɦɨɫɬ ɧɚ ɜɨɞɨɛɨɣɧɨɦ 
ɤɨɥɨɞɰɟ ɞɥɹ ɟɝɨ ɪɟɦɨɧɬɚ 

ɉɟɪɟɞ ɡɚɬɨɩɥɟɧɢɟɦ ɤɨɬɥɨɜɚɧɚ ɤɪɚɧɵ ɛɭɞɭɬ ɩɟɪɟɦɨɧɬɢɪɨɜɚɧɵ ɧɚ ɦɨɫɬɵ ȼȻ 
ɢ ɇȻ. ɗɬɢɦɢ ɠɟ ɤɪɚɧɚɦɢ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɨɧɬɚɠ ɨɩɚɥɭɛɤɢ, ɚɪɦɚɬɭɪɵ, 
ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ. 

Ɋɚɫɩɥɚɫɬɚɧɧɵɟ ɱɚɫɬɢ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɮɭɧɞɚɦɟɧɬɧɵɟ ɩɥɢɬɵ, 
ɜɨɞɨɛɨɢ, ɪɢɫɛɟɪɦɚ) ɦɨɠɧɨ ɛɭɞɟɬ ɜɨɡɜɨɞɢɬɶ ɝɭɫɟɧɢɱɧɵɦɢ ɤɪɚɧɚɦɢ ȾɗɄ 631 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɬɚɛɥɢɰɚ 5.6: 

 
Ɍɚɛɥɢɰɚ 5.6- Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɪɚɧɚ ȾɗɄ 631 

ɉɨɤɚɡɚɬɟɥɢ ȾɗɄ 631 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ / ɜɵɥɟɬ, ɦ 63 / 5.1 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɝɪɭɡɨɜɨɣ ɦɨɦɟɧɬ, ɬ ∙ɦ 321.3 
Ɇɚɫɫɚ ɝɪɭɡɚ ɩɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ 50 
Ɇɚɫɫɚ ɤɪɚɧɚ, ɬ 80.3 
Ⱦɥɢɧɚ ɫɬɪɟɥɵ, ɦ:  
- ɨɫɧɨɜɧɚɹ 18 
- ɦɚɤɫɢɦɚɥɶɧɚɹ 42 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɭɤɥɚɞɤɭ ɢ ɜɢɛɪɢɪɨɜɚɧɢɟ ɛɟɬɨɧɚ ɩɨ ɌɗɊ 37:  
ɉɨ 37-01-002. ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ, ɞɥɹ ɪɚɛɨɬ ɋɚɛɚɧɤɭɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɨɞɯɨɞɢɬ ɍɤɥɚɞɤɚ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 10-25 ɬ ɜ ɛɥɨɤɢ 
ɜɵɫɨɬɨɣ: ɞɨ 5 ɦ (37-01-002-01). 

ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ: 10-25 
ɬ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɜɵɫɨɬɨɣ ɞɨ 5 ɦ. 

ɋɨɫɬɚɜ ɪɚɛɨɬ: 
01. ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ.  
02. ɉɟɪɟɝɪɭɡɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɡ ɚɜɬɨɦɨɛɢɥɹ-ɫɚɦɨɫɜɚɥɚ ɜ ɛɚɞɶɸ.  
03. ɉɨɞɚɱɚ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ.  
04. ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ.  
05. Ɇɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
ɋɨɝɥɚɫɧɨ ɬɪɭɞɨɡɚɬɪɚɬɚɦ ɧɚ 100 ɦ3 ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ: 
 ʡ˖ˍˎ = ͳͷ,Ͳ ∙ ˄ܹˈ˕ͳͲͲ = ͳͷ,Ͳ ∙ ͵ͷʹ͹ͳ͵ͳͲͲ = ͷʹͻͲ͹ ˏ˃˛/˚ ; 
 ʡ˅ˋ˄˓ = ʹͺ,͸ͻ ∙ ˄ܹˈ˕ͳͲͲ = ʹͺ,͸ͻ ∙ ͵ͷʹ͹ͳ͵ͳͲͲ = ͳͲͳͷͺ  ˏ˃˛/˚. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ:  
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ʡ∑ = ʡ˃˓ˏ + ʡˑ˒ + ʡ˖ˍˎ + ʡ˅ˋ˄˓ = ͷ͵Ͳ͸ + Ͷ͸ͷͻ͵ + ͷʹͻͲ͹ + ͳͲͳͷͺ =ʹͲͷͻ͸Ͷ ˏ˃˛/˚; 
˕ˈ˄ܬ  = ʡ∑ௐ˄ˈ˕ = ଶ଴ହଽ଺ସ ଷହଶ଻ଵଷ = Ͳ,ͷͺ  ˚˃˔/ˏଷ. 

 
5.13 ɗɬɚɩɵ ɨɫɧɨɜɧɨɝɨ ɩɟɪɢɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ   
 
Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɨɛɹɡɚɬɟɥɶɧɨ ɞɟɥɢɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ 

ɫɨɨɪɭɠɟɧɢɣ: 
− I ɷɬɚɩ -ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
− II ɷɬɚɩ - ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
− III ɷɬɚɩ- ɜɨɡɜɟɞɟɧɢɟ ɢ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
− IV ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɭɫɤɚ 

ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ (ȽȺ); 
− V ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 

ɩɨɨɱɟɪɟɞɧɨɝɨ ɩɭɫɤɚ ɜɫɟɯ ȽȺ.  
I ɷɬɚɩ -ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ 
ɋɨɫɬɚɜ ɪɚɛɨɬ I ɷɬɚɩɚ:  
1. ɉɪɨɯɨɞɤɚ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɬɭɧɧɟɥɹ; 
2. ȼɨɡɜɟɞɟɧɢɟ ɉɟɪɟɦɵɱɟɤ ɬɭɧɧɟɥɹ; 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ ɪɭɫɥɨ ɪɟɤɢ. 
II ɷɬɚɩ - ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 
ɋɨɫɬɚɜ ɪɚɛɨɬ II ɷɬɚɩɚ:  
1. ȼɨɡɜɟɞɟɧɢɟ ɉɟɪɟɦɵɱɟɤ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
2. ɉɟɪɟɤɪɵɬɢɟ ɩɪɨɪɚɧɚ; 
3. ɇɚɪɚɳɢɜɚɧɢɟ ɩɟɪɟɦɵɱɟɤ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ. 
III ɷɬɚɩ- ɜɨɡɜɟɞɟɧɢɟ ɢ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ 148 ɦ ɞɥɹ 

ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ III ɷɬɚɩɚ:  
1. ȼɨɞɨɨɬɥɢɜ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ; 
2. Ɋɚɡɪɚɛɨɬɤɚ Ʉɨɬɥɨɜɚɧɚ ɫ ȻȼɊ ɢ ɷɤɫɤɚɜɚɰɢɟɣ; 
3. ȼɨɡɜɟɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ:  
− ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɨ ɨɬɦ. 148 ɦ; 
− Ɂɞɚɧɢɟ Ƚɗɋ (ɦ) ɞɨ ɨɬɦ. 148 ɦ; 
4. ȼɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ ɞɨ ɨɬɦ. 147 ɦ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɬɭɧɧɟɥɶ. 
IV ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
ɋɨɫɬɚɜ ɪɚɛɨɬ IV ɷɬɚɩɚ: 
1. ȼɨɡɜɟɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ:  
− ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɨ ɨɬɦ. 173 ɦ; 
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− Ɂɞɚɧɢɟ Ƚɗɋ ɞɨ ɨɬɦ. 173 ɦ; 
2. ȼɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ ɞɨ ɨɬɦɟɬɤɢ ɞɨ ɨɬɦ. 172 ɦ. 
V ɷɬɚɩ - ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɭɫɤɚ ȽȺ 

1 ɢ ɩɨɨɱɟɪɟɞɧɨɝɨ ɩɭɫɤɚ ɜɫɟɯ ȽȺ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ V ɷɬɚɩɚ: 
3. ȼɨɡɜɟɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ:  
− ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɨ ɨɬɦ. 184 ɦ; 
− Ɂɞɚɧɢɟ Ƚɗɋ ɞɨ ɨɬɦ. 184 ɦ; 
− ȼɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ ɞɨ ɨɬɦɟɬɤɢ ɞɨ ɨɬɦ. 184 ɦ. 
 
5.14 ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɂɧɬɟɧɫɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: ܬˊ.˓. = Ͳ,ͲͲͲͲͳ͹ ˏˈ˔/ˏଷ – ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ- ɷɤɫɤɚɜɚɰɢɹ; ܬ˄.˓. = Ͳ,ͲͲ͵ ˏˈ˔/ˏଷ – ɛɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ; ܬ˄ˈ˕ = Ͳ,ͷͺ  ˚˃˔/ˏଷ – ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ. 
ȼɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ:  ͳ͹,ͳ͸ ˏ˃˛ ∙ ˚. ː˃  1000 ˏଷ ɝɪɭɧɬɚ. 
ȼɨɡɜɟɞɟɧɢɟ ɝɪɭɧɬɨɜɵɯ ɩɟɪɟɦɵɱɟɤ: ͳ͸,ͺ͹ ˏ˃˛ ∙ ˚. ɧɚ 1000 ˏଷ ɝɪɭɧɬɚ. 
ȼ ɬɚɛɥɢɰɟ 5.7 ɩɪɢɜɟɞɟɧɚ ɜɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 

Ɍɚɛɥɢɰɚ 5.7 - ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
№ 

ɷɬɚɩɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɫɨɨɪɭɠɟɧɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ ȼɪɟɦɹ, 

ɦɟɫ. ɉɪɢɦɟɱɚɧɢɟ 

I 
ɋɬɪɨɢɬɟɥɶɧɵɣ 
ɬɭɧɧɟɥɶ 

ɉɪɨɯɨɞɤɚ ˏଷ 102829 16,4 
ɋɤɨɥɶɡɹɳɢɣ 
ɝɪɚɮɢɤ, 8 ɦɟɯ 

I 
ɉɟɪɟɦɵɱɤɢ 
ɬɭɧɧɟɥɹ 

ɇɚɫɵɩɶ ˏଷ 401846 40 
1 ɫɦɟɧɚ ɢ 1 
ɦɟɯɚɧɢɡɦ 

II 
ɉɟɪɟɦɵɱɤɢ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ 
ɪɟɤɢ 

ɇɚɫɵɩɶ ˏଷ 1310576 132 
1 ɫɦɟɧɚ ɢ 1 
ɦɟɯɚɧɢɡɦ 

III Ʉɨɬɥɨɜɚɧ ȼɵɟɦɤɚ ˏଷ 3852655,0 65 1 ɫɦɟɧɚ, 1 ɦɟɯ 

III 
ȼɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨ 
ɨɬɦ. 148 ɦ 

ˏଷ 27200 66 1 ɫɦɟɧɚ, 1 ɤɪɚɧ 

III ȼɨɞɨɛɨɣ 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨ 
ɨɬɦ. 148 ɦ 

ˏଷ 14560 35 1 ɫɦɟɧɚ, 1 ɤɪɚɧ 

III Ɂɞɚɧɢɟ Ƚɗɋ 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨ 
ɨɬɦ. 148 ɦ 

ˏଷ 24242 59 1 ɫɦɟɧɚ, 1 ɤɪɚɧ 

III 
ȼɨɡɜɟɞɟɧɢɟ 
ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ 

ɇɚɫɵɩɶ ɞɨ ɨɬɦ. 146 
ɦ ˏଷ 1459575 50 

ɋɤɨɥɶɡɹɳɢɣ 
ɝɪɚɮɢɤ, 1 ɦɟɯ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.7 
№ 

ɷɬɚɩɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɫɨɨɪɭɠɟɧɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 

ȼɪɟɦɹ, 
ɦɟɫ. ɉɪɢɦɟɱɚɧɢɟ 

IV 
ȼɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨ 
ɨɬɦ. 148 ɦ 

ˏଷ 52808 128 1 ɫɦɟɧɚ, 1 ɤɪɚɧ 

IV Ɂɞɚɧɢɟ Ƚɗɋ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨ 
ɨɬɦ. 148 ɦ ɫ 
ɨɩɟɪɟɠɟɧɢɟɦ 
ɜɨɡɜɟɞɟɧɢɟɦ ɦɨɫɬɚ 
ȼȻ ɞɨ ɨɬɦ. 184 

ˏଷ 21357 52 1 ɫɦɟɧɚ, 1 ɤɪɚɧ 

IV 
ȼɨɡɜɟɞɟɧɢɟ 
ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ 

ɇɚɫɵɩɶ ɞɨ ɨɬɦ. 146 
ɦ 

ˏଷ 2651025 90 
ɋɤɨɥɶɡɹɳɢɣ 
ɝɪɚɮɢɤ, 1 ɦɟɯ. 

V 
ȼɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨ 
ɨɬɦ. 184 ɦ ˏଷ 5032 12 1 ɫɦɟɧɚ, 1 ɤɪɚɧ 

V 
Ɂɞɚɧɢɟ Ƚɗɋ 
 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨ 
ɨɬɦ. 184 ɦ 

ˏଷ 8010 19 1 ɫɦɟɧɚ, 1 ɤɪɚɧ 

V 
ȼɨɡɜɟɞɟɧɢɟ 
ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ 

ɇɚɫɵɩɶ ɞɨ ɨɬɦ. 184 
ɦ 

ˏଷ 487500 17 
ɋɤɨɥɶɡɹɳɢɣ 
ɝɪɚɮɢɤ, 1 ɦɟɯ. 
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
6.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 1,22 ɤɦ ɜ ɞɥɢɧɭ ɢ 48 

ɦ ɜ ɜɵɫɨɬɭ. 
ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɨɞɵ ɪɟɤɢ ɘɪɸɡɚɧɶ ɨɬɧɨɫɢɬɫɹ ɤ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɨɦɭ 

ɤɥɚɫɫɭ, ɝɪɭɩɩɟ ɤɚɥɶɰɢɹ. Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɜ ɪɟɤɟ ɜɵɲɟ ɝɨɪɨɞɚ ɍɫɬɶ-Ʉɚɬɚɜɚ 
ɦɟɧɹɟɬɫɹ ɨɬ ɦɚɥɨɣ – 66,5 ɦɝ/ɥ – ɜ ɩɟɪɢɨɞ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ, ɞɨ ɫɪɟɞɧɟɣ – 294 
ɦɝ/ɥ – ɜɨ ɜɪɟɦɹ ɡɢɦɧɟɣ ɦɟɠɟɧɢ. ɇɢɠɟ ɝɨɪɨɞɚ ɍɫɬɶ-Ʉɚɬɚɜɚ ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ ɨɤɨɥɨ 
80,2 ɦɝ/ɥ ɜ ɩɨɥɨɜɨɞɶɟ ɢ 442 ɦɝ/ɥ ɜ ɦɟɠɟɧɧɵɣ ɩɟɪɢɨɞ. Ʉɢɫɥɨɪɨɞɧɵɣ ɪɟɠɢɦ ɜ ɪɟɤɟ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ. ɋɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞɚ ɨɬ 6,64 ɦɝ/ɥ 
ɞɨ 15,7 ɦɝ/ɥ (ɧɚɫɵɳɟɧɢɟ 46–141 %). 

Ȼɟɪɟɝɚ ɪɟɤɢ ɘɪɸɡɚɧɶ ɪɚɡɧɨɨɛɪɚɡɧɵ: ɫɤɚɥɵ ɢ ɭɬɟɫɵ ɫ ɨɛɢɥɢɟɦ ɩɟɳɟɪ 
ɱɟɪɟɞɭɸɬɫɹ ɫ ɝɭɫɬɵɦɢ ɥɟɫɚɦɢ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɯɜɨɣɧɵɦɢ) ɢ ɥɭɝɚɦɢ. 
ȼɨɡɦɨɠɧɨ ɭɜɢɞɟɬɶ ɬɚɤɢɟ ɪɚɫɬɟɧɢɹ ɤɚɤ: ɤɨɜɵɥɶ, ɞɭɲɢɰɚ, ɲɚɥɮɟɣ. ȼ ɪɟɤɟ ɜɨɞɢɬɫɹ 
ɜɫɹ ɪɵɛɚ, ɩɪɢɫɭɳɚɹ ɝɨɪɧɵɦ ɢ ɪɚɜɧɢɧɧɵɦ ɪɟɤɚɦ ɘɠɧɨɝɨ ɍɪɚɥɚ. 

Ʌɟɫɚ Ȼɚɲɤɨɪɬɨɫɬɚɧɚ ɧɚɫɟɥɹɸɬ ɛɟɥɤɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɛɟɥɤɚ-ɥɟɬɹɝɚ, 
ɛɭɪɭɧɞɭɤ, ɫɨɧɹ ɫɚɞɨɜɚɹ, ɤɨɫɭɥɹ, ɥɨɫɶ, ɪɵɫɶ, ɛɭɪɵɣ ɦɟɞɜɟɞɶ ɢ ɞɪɭɝɢɟ. ȼɨɡɥɟ ɪɟɤ ɢ 
ɨɡёɪ ɪɟɫɩɭɛɥɢɤɢ ɨɛɢɬɚɸɬ ɪɟɱɧɨɣ ɛɨɛɪ, ɨɧɞɚɬɪɚ ɢ ɜɨɞɹɧɚɹ ɤɪɵɫɚ ɢɡ ɨɬɪɹɞɚ 
ɝɪɵɡɭɧɨɜ, ɤɭɬɨɪɚ ɢ ɜɵɯɭɯɨɥɶ. ȼ ɫɬɟɩɹɯ ɢ ɥɟɫɨɫɬɟɩɹɯ ɪɚɫɩɨɥɨɠɟɧɵ ɚɪɟɚɥɵ ɜɨɥɤɚ, 
ɡɚɣɰɚ-ɪɭɫɚɤɚ, ɫɬɟɩɧɨɣ ɩɢɳɭɯɢ, ɫɭɪɤɚ ɛɚɣɛɚɤɚ, ɫɭɫɥɢɤɚ, ɬɭɲɤɚɧɱɢɤɚ, ɯɨɦɹɤɚ, 
ɫɬɟɩɧɨɣ ɩɟɫɬɪɭɲɤɢ, ɩɨɥɟɜɨɣ ɦɵɲɢ, ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ ɩɚɲɟɧɧɨɣ ɩɨɥɟɜɤɢ, 
ɤɨɪɫɚɤɚ, ɫɜɟɬɥɨɝɨ ɯɨɪɶɤɚ ɢ ɞɪɭɝɢɯ. 

ȼ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ Ȼɚɲɤɨɪɬɨɫɬɚɧɚ ɡɚɧɟɫɟɧɵ 24 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɦɚɪɚɥ, ɩɪɭɞɨɜɚɹ ɧɨɱɧɢɰɚ, ɧɨɱɧɢɰɚ ɇɚɬɬɟɪɟɪɚ, ɜɨɞɹɧɚɹ ɧɨɱɧɢɰɚ, ɧɟɬɨɩɵɪɶ 
ɇɚɬɭɡɢɭɫɚ, ɧɟɬɨɩɵɪɶ-ɤɚɪɥɢɤ, ɫɟɜɟɪɧɵɣ ɤɨɠɚɧɨɤ, ɩɨɡɞɧɢɣ ɤɨɠɚɧ, ɦɚɥɚɹ 
ɜɟɱɟɪɧɢɰɚ, ɭɲɚɫɬɵɣ ёɠ, ɜɵɯɭɯɨɥɶ ɢ ɞɪɭɝɢɟ ɪɟɞɤɢɟ ɜɢɞɵ. 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɚɛɚɧɤɭɥɶɫɤɚɹ Ƚɗɋ 
ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɢɜɨɞɹɳɟɟ ɤ ɟɟ 
ɢɡɦɟɧɟɧɢɹɦ. 

 
6.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɋɚɛɚɧɤɭɥɶɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɞɥɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ; 
− ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
− ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
− ɩɪɨɯɨɞɤɚ ɬɭɧɧɟɥɹ; 
− ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
− ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
− ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
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− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
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. 
ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɭɞɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ 
ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɡɟɦɟɥɶ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɩɨɬɟɪɶ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɥɢ ɨɱɢɫɬɤɭ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɩɨɱɜɭ, ɜɨɞɨɟɦɵ ɢ 
ɚɬɦɨɫɮɟɪɭ. ɍɤɚɡɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜ 
ɩɪɨɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɛɭɞɭɬ ɩɪɨɜɟɞɟɧɵ ɪɚɛɨɬɵ ɩɨ ɭɤɪɟɩɥɟɧɢɸ ɨɬɤɨɫɨɜ ɢ 
ɛɟɪɟɝɨɭɤɪɟɩɥɟɧɢɸ ɜɛɥɢɡɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. Ɉɛɟɫɩɟɱɟɧ ɤɨɧɬɪɨɥɶ ɜɥɢɹɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɩɨɩɭɥɹɰɢɸ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ ɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 
ɫɨɫɬɚɜ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɛɭɞɭɬ ɩɪɢɧɹɬɵ ɦɟɪɵ ɩɨ ɢɯ 
ɫɨɯɪɚɧɟɧɢɸ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 

 
6.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɭɪɨɜɧɟ ɇɉɍ (180 ɦ) ɫɨɫɬɚɜɥɹɟɬ 32 

ɤɦ2.  Ɉɤɨɥɨ ɬɪɟɬɢ ɷɬɨɣ ɩɥɨɳɚɞɢ ɩɨɤɪɵɬɵ ɥɟɫɨɦ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɯɜɨɣɧɵɦ), 
ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɵ ɪɚɛɨɬɵ ɩɨ ɨɱɢɫɬɤɟ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɫ ɩɥɚɧɨɦ ɟɟ ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ. 

Ʉɥɚɞɛɢɳɚ ɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɢ ɜɵɧɨɫɹɬɫɹ ɢɡ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɥɭɱɚɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɯ ɜ ɡɨɧɟ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ (168,4 ɦ), 
ɜ ɡɨɧɟ ɨɛɪɭɲɟɧɢɹ ɛɟɪɟɝɨɜ ɢɥɢ ɞɨɧɧɨɝɨ ɪɚɡɦɵɜɚ, ɜ ɦɟɫɬɚɯ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
ɜɨɞɨɡɚɛɨɪɨɜ. Ɍɚɤɠɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ 
ɡɚɛɪɨɲɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, ɨɱɢɫɬɤɚ ɩɥɨɳɚɞɢ ɡɚɬɨɩɥɟɧɢɹ ɨɬ ɦɭɫɨɪɚ. 
 

6.4 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  = ே∙௤ଵ଴଴% ∙  ,ɬ ,ߩ
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ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (352713 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3) 
ܯ  = ே∙௤ଵ଴଴% = ଷହଶ଻ଵଷ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͳͷͺ͹ʹ ˕. 

 
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  = ே∙௤ଵ଴଴% ∙  ,ɬ ,ߩ

 
ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (7054 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 

ܯ  = ே∙௤ଵ଴଴% = ଻଴ହସ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳͶͳ ˕. 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͳͷͺ͹ʹ ɬ ɥɨɦɚ ɛɟɬɨɧɧɵɯ 

ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ) ɢ ͳͶͳ ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 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. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
7.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ  
 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɩɟɪɫɨɧɚɥ ɨɛɹɡɚɧ ɜɵɩɨɥɧɹɬɶ ɩɪɚɜɢɥɚ ɨɯɪɚɧɵ ɬɪɭɞɚ 

ɢ ɩɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɮɟɫɫɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɥɭɠɛ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɧɚɛɥɸɞɟɧɢɣ, ɨɫɦɨɬɪɨɜ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɢɧɫɬɪɭɤɰɢɢ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɦɟɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɢɞɨɜ 
ɪɚɛɨɬ, ɧɚɛɥɸɞɟɧɢɣ ɢ ɞɪ.  

 
7.2 Ⱦɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
 
ɉɟɪɜɵɣ ɡɚɦɟɬɢɜɲɢɣ ɡɚɝɨɪɚɧɢɟ ɨɛɹɡɚɧ ɫɨɨɛɳɢɬɶ ɧɚɱɚɥɶɧɢɤɭ ɫɦɟɧɵ 

ɫɬɚɧɰɢɢ, ɩɪɢ ɧɚɥɢɱɢɢ ɫɜɹɡɢ ɫɨɨɛɳɢɬɶ ɜ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɠɚɬɶ 
ɤɧɨɩɤɭ «ɉɨɠɚɪ». ɉɪɢ ɷɬɨɦ ɜɤɥɸɱɢɬɫɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ. 

ɇɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɫɨɨɛɳɢɬɶ ɨ ɩɨɠɚɪɟ ɜ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, 
ɪɭɤɨɜɨɞɫɬɜɭ ɢ ɞɢɫɩɟɬɱɟɪɭ ɫɢɫɬɟɦɵ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɜ ɡɞɚɧɢɢ Ƚɗɋ ɢ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ, ɝɚɥɟɪɟɹɯ 
ɩɥɨɬɢɧɵ, ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɛɹɡɚɧ ɫɨɨɛɳɢɬɶ ɨɛ ɷɬɨɦ ɜ 
ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ, ɧɚɱɚɥɶɧɢɤɭ ɫɦɟɧɵ ɫɬɚɧɰɢɢ, ɡɚɬɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɬɭɲɟɧɢɸ 
ɩɨɠɚɪɚ, ɫɥɟɞɭɹ ɭɤɚɡɚɧɢɹɦ ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ ɫɬɚɧɰɢɢ ɢ ɩɥɚɧɨɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ⱦɨ ɩɪɢɛɵɬɢɹ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɹɜɥɹɟɬɫɹ 
ɧɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɵɣ ɨɛɹɡɚɧ ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, 
ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɩɟɪɫɨɧɚɥɨɦ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ. 
Ɍɚɤ ɠɟ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ 
ɱɟɥɨɜɟɤɨɦ, ɯɨɪɨɲɨ ɡɧɚɸɳɢɦ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɞɜɢɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɦɟɫɬɚ ɡɚɡɟɦɥɟɧɢɹ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ. ɉɨ ɪɚɫɩɨɪɹɠɟɧɢɸ 
ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ ɫɬɚɧɰɢɢ ɨɬɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɨ ɩɪɢɛɵɬɢɸ ɧɚ ɦɟɫɬɨ ɩɨɠɚɪɚ ɩɟɪɜɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɧɚɡɧɚɱɚɟɬɫɹ ɫɬɚɪɲɢɣ ɧɚɱɚɥɶɧɢɤ ɷɬɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ. ɇɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɫɬɚɧɰɢɢ ɩɪɢ ɫɞɚɱɟ ɟɦɭ ɪɭɤɨɜɨɞɫɬɜɚ ɬɭɲɟɧɢɟɦ 
ɩɨɠɚɪɚ ɞɨɥɠɟɧ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨ ɩɪɢɧɹɬɵɯ ɦɟɪɚɯ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ 
ɞɚɥɶɧɟɣɲɢɯ ɞɟɣɫɬɜɢɣ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

Ɋɟɲɟɧɢɟ ɨ ɩɨɞɚɱɟ ɫɪɟɞɫɬɜ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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7.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
Ɉɯɪɚɧɚ ɬɪɭɞɚ (ɈɌ) — ɷɬɨ ɫɢɫɬɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ 

ɪɚɛɨɬɧɢɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɨɯɪɚɧɵ ɬɪɭɞɚ — ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɬɪɚɜɦɚɬɢɡɦɚ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ, ɩɪɨɮɢɥɚɤɬɢɤɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɚ ɬɚɤɠɟ 
ɦɢɧɢɦɢɡɚɰɢɹ ɫɨɰɢɚɥɶɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ. ȼ ɯɨɞɟ ɦɟɪɨɩɪɢɹɬɢɣ ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ 
ɦɟɫɬɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɰɢɚɥɶɧɨ-ɩɪɢɟɦɥɟɦɵɣ ɢɥɢ ɦɢɧɢɦɚɥɶɧɵɣ ɪɢɫɤ. 

Ʉ ɨɫɧɨɜɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɈɌ ɨɬɧɨɫɹɬɫɹ: 
− ɩɪɚɜɨɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɨɞɪɚɡɭɦɟɜɚɸɳɢɟ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɧɨɪɦ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɪɟɞɫɬɜ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɢɯ ɫɨɛɥɸɞɟɧɢɹ. ɋɢɫɬɟɦɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ Ʉɨɧɫɬɢɬɭɰɢɢ, ɌɄ ɊɎ, 
ɩɪɨɱɢɯ ɡɚɤɨɧɧɵɯ ɢ ɩɨɞɡɚɤɨɧɧɵɯ ɚɤɬɚɯ; 

− ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɦɟɪ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɧɟ ɧɚɪɭɲɚɸɬ ɧɨɪɦɵ 
ɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  

Ʉ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɫɮɟɪɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, 
ɩɪɨɲɟɞɲɢɟ ɭ ɪɚɛɨɬɨɞɚɬɟɥɹ ɩɨɞɝɨɬɨɜɤɭ ɤ ɜɵɩɨɥɧɟɧɢɸ ɬɪɭɞɨɜɵɯ ɮɭɧɤɰɢɣ ɢ 
ɩɨɥɭɱɢɜɲɢɟ ɭ ɧɟɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢɯ ɝɨɬɨɜɧɨɫɬɢ, ɩɪɨɲɟɞɲɢɟ ɚɬɬɟɫɬɚɰɢɸ ɩɨ 
ɜɨɩɪɨɫɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɮɟɪɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɚɬɬɟɫɬɚɰɢɸ ɩɨ ɜɨɩɪɨɫɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɚɬɬɟɫɬɚɰɢɢ, ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɨɥɭɱɟɧɢɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 
ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ, ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɨɥɭɱɟɧɢɟɦ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 
ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɩɪɨɰɟɞɭɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɥɢ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ. 

Ɉɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɪɚɦɤɚɯ 
ɩɨɞɝɨɬɨɜɤɢ ɬɚɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɤ ɚɬɬɟɫɬɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɮɟɪɟ ɢɥɢ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ. 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɹ ɭɤɚɡɚɧɧɵɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɪɚɦɤɚɯ ɢɯ ɚɬɬɟɫɬɚɰɢɢ ɢɥɢ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 
ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ. 

ɂɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɢ 
ɩɨɞɬɜɟɪɠɞɟɧɢɢ ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ. 

ɇɚɪɹɞɭ ɫ ɩɪɨɯɨɠɞɟɧɢɟɦ ɚɬɬɟɫɬɚɰɢɢ, ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɨɥɭɱɟɧɢɟɦ 
ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɝɨɬɨɜɧɨɫɬɢ ɤ ɪɚɛɨɬɟ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɢɥɢ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɮɟɞɟɪɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ ɢ 
ɢɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɩɨ ɢɧɢɰɢɚɬɢɜɟ 
ɪɚɛɨɬɨɞɚɬɟɥɹ ɢɥɢ ɪɚɛɨɬɧɢɤɚ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟɡɚɜɢɫɢɦɚɹ ɨɰɟɧɤɚ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɧɚ ɭɫɥɨɜɢɹɯ ɢ ɜ ɩɨɪɹɞɤɟ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɚɫɬɨɹɳɢɦ Ʉɨɞɟɤɫɨɦ ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɜ ɫɮɟɪɟ ɧɟɡɚɜɢɫɢɦɨɣ ɨɰɟɧɤɢ 
ɤɜɚɥɢɮɢɤɚɰɢɢ. 

http://www.consultant.ru/document/cons_doc_LAW_34683/fde62e2f7c29b4615a1b010ca9d82c49e01c895e/
http://www.consultant.ru/document/cons_doc_LAW_416128/1a8a5761df57f600b03960d33c53b0fc4db4b2f8/#dst100017
http://www.consultant.ru/document/cons_doc_LAW_34683/fde62e2f7c29b4615a1b010ca9d82c49e01c895e/
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɫ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɢ 
ɷɬɚɩɵ ɭɤɪɭɩɧɟɧɨ. Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 45 45 45 45 45 

ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 5760,00 5760,00 5760,00 5760,00 5760,00 

ȼɵɪɚɛɨɬɤɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ∙ɱ 2160 2160 2160 2160 2160 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 432 432 432 432 432 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ∙ɱ 21168 21168 21168 21168 21168 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 1503 1588 1678 1764 1844 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 38,80 33,62 35,51 37,33 39,04 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 4,85 5,12 5,41 5,69 5,95 

 
ȼɵɜɨɞ: ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɢɡɦɟɧɟɧɢɹɦ 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟɞɧɢɟ ɬɪɢ ɫɬɪɨɤɢ:  
− ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ - ɫ ɤɚɠɞɵɦ ɩɨɫɥɟɞɭɸɳɢɦ ɝɨɞɨɦ ɢɞɟɬ ɧɚ 

ɭɜɟɥɢɱɟɧɢɟ;  
− ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ – ɧɟ ɢɦɟɟɬ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ;  
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− ɇȾɋ ɤ ɜɵɪɭɱɤɟ – ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɤɚɠɞɵɦ ɩɨɫɥɟɞɭɸɳɢɦ ɝɨɞɨɦ. 
 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

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 ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 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. 
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Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 19,075 

ɉɪɨɱɢɟ 274,0 23,215 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  42,291 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ %, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ % 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

1-4 0,12 

5-11 0,17 

11-18 0,30 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 6,092 
ȺɈ «ȺɌɋ» 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,426 
ȺɈ «ɐɎɊ» 
(ɩɪɨɝɧɨɡ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,123 

ɂɬɨɝɨ  6,642 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 26,56 26,56 26,56 26,56 26,56 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 25,02 24,76 24,51 24,25 24,00 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.5 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 42,29 42,29 42,29 42,29 42,29 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 3,12 4,38 4,34 4,29 4,25 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 6,64 6,64 6,64 6,64 6,64 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 1,85 1,86 1,86 1,86 1,86 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 105,50 106,52 106,22 105,92 105,62 

 
 
ȼɵɜɨɞ: ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 1.5 ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɩɚɞɟɧɢɟ ɪɚɫɯɨɞɨɜ 

ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɧɟɥɢɧɟɣɧɨɟ ɢɡɦɟɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ.  

 

 
Ɋɢɫɭɧɨɤ 8.1 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 2027 ɝ. 

 
ȼɵɜɨɞ: ɢɡ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 8.1 ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ 

ɪɚɫɯɨɞɚ ɧɚ 2027 ɝ ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɡɚ ɧɢɦɢ ɫɥɟɞɭɸɬ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɩɪɨɱɢɬɟ ɪɚɫɯɨɞɵ ɜ 
ɫɭɦɦɟ ɫɨɫɬɚɜɥɹɸɬ 12 %. 

 
 

25%

23%
40%

4%

6%
2%

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚ 2027 ɝ.

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ.
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8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
ɇȾɋ – 20%; 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 2035 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 100,14 106,05 112,21 118,64 125,43 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 128,50 134,29 140,33 146,65 153,32 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 14,80 14,80 14,80 14,80 14,80 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 54,59 54,01 53,42 52,84 52,25 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 298,05 309,16 320,79 332,95 345,83 
 
ȼɵɜɨɞ: ɩɨ ɞɚɧɧɵɦ Ɍɚɛɥɢɰɵ 8.6 ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɪɨɫɬ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ 

ɢ ɇȾɋ ɫ ɭɦɟɧɶɲɟɧɢɟ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɢɬɨɝɨɜ 
ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ. 

 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
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Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 502,28 531,24 561,53 590,72 617,66 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 105,50 106,52 106,22 105,92 105,62 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 500,41 529,37 559,66 588,85 615,80 

EBIT (ɩɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 357,73 387,28 418,15 447,93 475,46 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 71,55 77,46 83,63 89,58 95,09 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 286,19 309,82 334,53 358,35 380,37 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20,00 20,00 20,00 20,00 20,00 

 
ȼɵɜɨɞ: ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ, ɬɚɛɥɢɰɚ 2.1 ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɪɨɫɬ ɜɫɟɯ 

ɩɨɤɚɡɚɬɟɥɟɣ, ɤɪɨɦɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɤɨɥɟɛɚɧɢɹ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɧɟɥɢɧɟɣɧɵɣ 
ɯɚɪɚɤɬɟɪ ɢ ɫɬɚɜɤɢ ɧɚɥɨɝɢ ɧɚ ɩɪɢɛɵɥɶ ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɫɬɚɛɢɥɶɧɨɟ ɡɧɚɱɟɧɢɟ – 20%. 

 

  
Ɋɢɫɭɧɨɤ 8.2 - Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 
ȼɵɜɨɞ: ɢɡ ɝɪɚɮɢɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 8.2 ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ, ɱɬɨ 

ɧɚ ɩɟɪɜɵɯ ɷɬɚɩɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɟɧ, 
ɩɨɫɥɟ ɩɭɫɤɚ ɩɟɪɜɨɝɨ ȽȺ ɧɚɱɢɧɚɟɬɫɹ ɪɨɫɬ. Ɉɤɭɩɚɟɦɨɫɬɶ ɩɪɨɟɤɬɚ ɞɨɫɬɢɝɚɟɬɫɹ ɜ 
2040 ɝ. 
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8.3 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» ɚ 2017-2042 ɝɝ.») 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
− ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
− ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
− ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

ɛ)«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», 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) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 24 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2022 ɝɨɞɚ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 

 
8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
Ʉɭɪɫ ɞɨɥɥɚɪɚ ɩɪɢɧɹɬ ɛɟɡ ɭɱɟɬɚ ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. 
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Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɋɚɛɚɧɤɭɥɶɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ ɘɪɸɡɚɧɶ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 540 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 321,98 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,13 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 13,08 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ∙ɱ 0,27 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 70844,4 

 
ȼɵɜɨɞ: ɩɨ Ɍɚɛɥɢɰɟ 8.8 ɜɢɞɧɨ, ɱɬɨ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ. 
 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ Ɍɚɛɥɢɰɟ 8.9.  

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 4,96 15,37 31,63 62,06 141,72 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɬɵɫ.ɪɭɛ. 4,74 6,24 6,24 29,47 86,28 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɬɵɫ.ɪɭɛ. 0,22 9,13 25,39 32,58 55,43 

 
ȼɵɜɨɞ: ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ Ɍɚɛɥɢɰɵ 8.9 ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɫɬɭɬ. 
 
8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) Ɉɛɴɟɦ ɫɛɵɬɚ. 
 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. ɋɭɦɦɚ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 8.10. 
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Ɍɚɛɥɢɰɚ 8.10 - ɋɭɦɦɚ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 0% 5% 10% 15% 20% 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɪɭɛ. 4,02 2,19 1,33 0,87 0,62 

 -10% -5% 0% 5% 10% 
ɐɟɧɚ ɫɛɵɬɚ, ɪɭɛ. 1,01 1,08 1,15 1,22 1,29 

 -20% -15% -10% -5% 0% 
Ɉɛɴɟɦ ɫɛɵɬɚ, ɪɭɛ. 0,87 0,93 1 1,06 1,13 

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɫɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ 

ɪɢɫɭɧɤɟ 8.3, ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨ ɝɨɜɨɪɢɬɶ ɨɛ ɢɡɦɟɧɟɧɢɢ ɞɨɯɨɞɧɨɫɬɢ. 
   

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɐɟɧɚ ɫɛɵɬɚ 
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ȼɵɜɨɞ: ɰɟɧɚ ɫɛɵɬɚ, ɫɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫɭɧɤɟ 8.4, ɪɚɫɬɟɬ, ɱɬɨ 

ɢɥɥɸɫɬɪɢɪɭɟɬ ɨɤɭɩɚɟɦɨɫɬɶ ɩɪɨɟɤɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɨɫɬɨɦ ɩɪɢɛɵɥɢ.  
 

 
Ɋɢɫɭɧɨɤ 8.5 – Ɉɛɴɟɦ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɨɛɴɟɦ ɫɛɵɬɚ, ɫɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫɭɧɤɟ 8.5, ɭɦɟɧɶɲɟɧɢɢ 

ɨɛɴёɦɚ ɫɛɵɬɚ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ PI.  
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9 ɉɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɭɱɚɫɬɤɨɜ 
ɧɟɭɤɪɟɩɥɟɧɧɨɝɨ ɪɭɫɥɚ 

 
9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ɋɪɨɤ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ  
ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɢɥɶɧɨ 
ɬɭɪɛɭɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɨɬɨɤɚ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɦɵɜ ɪɭɫɥɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. ɂɡ-
ɡɚ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɞɟɮɨɪɦɚɰɢɹ ɭɱɚɫɬɤɚ ɫɨɩɪɹɠɟɧɢɹ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ 
ɧɟɭɤɪɟɩɥɟɧɧɵɦ ɪɭɫɥɨɦ. Ɇɟɫɬɧɵɟ ɪɚɡɦɵɜɵ ɜɵɡɵɜɚɸɬ ɞɟɮɨɪɦɚɰɢɸ ɩɥɢɬ 
ɪɢɫɛɟɪɦɵ ɢ ɭɝɪɨɠɚɸɳɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɫɬɚɪɟɧɢɹ ɛɟɬɨɧɚ, ɟɝɨ ɚɛɪɚɡɢɜɧɵɣ ɢ 
ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɢɡɧɨɫ, ɩɨɜɪɟɠɞɟɧɢɹ, ɜɵɡɜɚɧɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢ 
ɬ.ɩ.  

ɇɟɭɤɪɟɩɥɟɧɧɨɟ ɞɧɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɫɤɚɥɶɧɵɯ ɢ ɩɨɥɭɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɦɵɜɭ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ.  

ɋɤɨɩɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɢ ɧɚɧɨɫɨɜ ɧɚ ɤɪɟɩɥɟɧɢɹɯ ɪɭɫɥɚ, ɜ 
ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɬɪɚɤɬɚɯ ɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɟɮɨɪɦɚɰɢɣ ɢ ɜɥɢɹɸɬ ɧɚ ɭɫɥɨɜɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɍɜɟɥɢɱɢɜɚɸɬ ɧɚɝɪɭɡɤɭ ɧɚ ɫɨɨɪɭɠɟɧɢɟ. 

ɋɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɨɜ ɫɨɨɪɭɠɟɧɢɹ, ɜɪɟɦɟɧɧɨ ɢɥɢ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ 
ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɨɞɵ, ɜɥɢɹɟɬ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɜɫɟɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ (ɉɌɈ) - ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɩɨɞɜɨɞɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɭɱɚɫɬɤɨɜ ɪɭɫɥɚ, 
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɹɜɥɟɧɢɹ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ, 
ɩɪɢɧɹɬɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɟɠɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. (ɋɌɈ ɊɭɫȽɢɞɪɨ 02.01.109-2013.) 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɟ ɉɌɈ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɢɥɢ 
ɜɪɟɦɟɧɧɵɦ ɜɪɟɞɨɧɨɫɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɨɞɵ ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɝɢɞɪɨɭɡɥɚ. 
Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɉɌɈ ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɨɟɜɪɟɦɟɧɧɨɟ 
ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɨɜ. ɑɬɨ ɬɚɤɠɟ ɩɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɪɚɡɪɭɲɢɬɟɥɶɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜ 
ɞɚɥɶɧɟɣɲɟɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɢ ɷɥɟɦɟɧɬɵ ȽɌɋ ɩɨɫɬɨɹɧɧɨ ɢɥɢ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɜɨɞɨɣ, ɧɚɡɵɜɚɸɬɫɹ ɨɛɴɟɤɬɚɦɢ 
ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ. (ɋɌɈ ɊɭɫȽɢɞɪɨ 02.01.109-2013.) 

Ⱦɥɹ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɨɛɴɟɤɬɵ ɞɥɹ ɉɌɈ ɢ ɨɩɪɟɞɟɥɟɧɧɵ 
ɢɯ ɩɥɨɳɚɞɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD: 

ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  



 

118 
 

− ȼɟɪɯɨɜɵɟ ɝɪɚɧɢ ɛɟɬɨɧɧɵɯ ɜɨɞɨɩɨɞɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ – 3683 ɦ2; 
− Ɋɚɡɞɟɥɶɧɵɟ ɫɬɟɧɵ ɢ ɛɵɤɢ – 287 ɦ2; 
− ɋɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ – 6555 ɦ2; 
− ȼɵɫɬɭɩɚɸɳɢɟ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɷɥɟɦɟɧɬɵ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ - 1037 ɦ2; 
− Ɉɬɤɨɫɵ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɛɟɪɦɚ: – 45330 ɦ2; 
− Ⱦɧɨ ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ - 35781 ɦ2. 
− ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ:  
− Ȼɟɬɨɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɞɧɚ ɡɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ (ɜɨɞɨɛɨɢ, 

ɪɢɫɛɟɪɦɚ) – 3244 ɦ2; 
− Ɋɚɡɞɟɥɶɧɵɟ ɫɬɟɧɵ ɢ ɛɵɤɢ – 60 ɦ2; 
− ɋɨɩɪɹɝɚɸɳɢɟ ɢ ɪɚɡɞɟɥɶɧɵɟ ɭɫɬɨɢ – 372 ɦ2;  
− ɇɢɡɨɜɵɟ ɝɪɚɧɢ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ (ɝɥɭɯɢɯ ɭɱɚɫɬɤɨɜ) – 415 ɦ2; 
− ɇɢɡɨɜɵɟ ɨɬɤɨɫɵ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ - 2709 ɦ2; 
− Ⱦɧɨ ɨɬɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ – 32058 ɦ2. 
Ⱦɥɹ ɋɚɛɚɧɤɭɥɶɫɤɨɣ Ƚɗɋ ɨɛɫɥɟɞɨɜɚɧɢɟ ɞɧɚ, ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɟɦ ɋɌɈ 

ɊɭɫȽɢɞɪɨ 02.01.109-2013 ɧɚɡɧɚɱɚɟɬɫɹ Ɂɚɤɚɡɱɢɤɨɦ, ɩɨɷɬɨɦɭ ɛɵɥɢ ɩɪɢɧɹɬɵ 2 
ɝɥɭɛɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɞɥɹ ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ ɢ 2,5 ɞɥɢɧ ɤɪɟɩɥɟɧɢɹ ɞɧɚ 
(ɜɨɞɨɛɨɹ, ɪɢɫɛɟɪɦɵ) ɞɥɹ ɨɬɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ, ɱɬɨ ɫɨɫɬɚɜɢɥɨ 80 ɦ ɢ 100 ɦ. 

ɉɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɜ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 38858 ɦ2, ȼȻ – 92673 
ɦ2. Ʉɨɥɨɞɟɰ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɢɦɟɸɳɢɣ ɨɛɴёɦ 7520 ɦ3, ɛɭɞɟɬ 
ɨɫɭɲɚɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ, ɩɨɷɬɨɦɭ ɧɟ ɜɯɨɞɢɬ ɜ ɉɌɈ. 

 
9.2 ɉɪɨɜɟɞɟɧɢɟ ɉɌɈ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ȽɌɋ ɜɟɪɯɧɢɯ ɢ 

ɧɢɠɧɢɯ ɛɶɟɮɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɧɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɢɦ ɚɤɜɚɬɨɪɢɣ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ 
ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɵɦɢ ɧɟɡɚɜɢɫɢɦɵɦɢ ɫɩɨɫɨɛɚɦɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɉɌɈ ɜɵɛɢɪɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦ 
ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɭɡɥɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɨɜɨɞɢɬɫɹ ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. Ⱦɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɉɌɈ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɝɢɞɪɨɥɨɤɚɬɨɪ 
ɛɨɤɨɜɨɝɨ ɨɛɡɨɪɚ ɢ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɟ ɤɨɦɩɥɟɤɫɵ (ɉȺɄ) ɧɚ ɛɚɡɟ 
ɦɧɨɝɨɥɭɱɟɜɨɝɨ ɷɯɨɥɨɬɚ, ɜ ɤɨɬɨɪɵɣ ɜɯɨɞɹɬ: 

−  ɦɧɨɝɨɥɭɱɟɜɨɣ ɷɯɨɥɨɬ; 
− ɫɢɫɬɟɦɚ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ; 
− ɞɚɬɱɢɤ ɤɪɟɧɚ, ɞɢɮɮɟɪɟɧɬɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ; 
− ɤɨɦɩɚɫ (ɝɢɪɨɫɤɨɩɢɱɟɫɤɢɣ ɢɥɢ ɫɩɭɬɧɢɤɨɜɵɣ); 
− ɢɡɦɟɪɢɬɟɥɶ ɩɪɨɮɢɥɹ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɜ ɜɨɞɟ; 
− ɢɡɦɟɪɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɜ ɜɨɞɟ; 
− ɛɥɨɤ ɫɢɧɯɪɨɧɢɡɚɰɢɢ; 
− ɩɪɨɰɟɫɫɨɪ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ 

ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
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Ɇɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢɛɨɪɚɦ, ɜɯɨɞɹɳɢɦ ɜ ɉȺɄ: 
1. Ɇɧɨɝɨɥɭɱɟɜɨɣ ɷɯɨɥɨɬ (ɂȽȻɈ, 3D-ɫɤɚɧɟɪ): 
− ɆɅɗ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɦɟɪɧɵɣ (ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ); 
− ɪɚɛɨɱɚɹ ɱɚɫɬɨɬɚ ɧɟ ɛɨɥɶɲɟ 200 ɤȽɰ; 
− ɪɚɡɪɟɲɟɧɢɟ ɧɟ ɛɨɥɶɲɟ 0.01 ɦ; 
− ɤɨɥɢɱɟɫɬɜɨ ɥɭɱɟɣ ɧɟ ɦɟɧɶɲɟ 120 ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɫɴёɦɤɢ ɧɟ 

ɦɟɧɟɟ 10-ɬɢ ɝɥɭɛɢɧ ɧɚ 1ɦ² ɩɨɜɟɪɯɧɨɫɬɢ. 
2. ɋɢɫɬɟɦɚ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ: 
− ɩɨɝɪɟɲɧɨɫɬɶ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ ɧɟ ɛɨɥɟɟ 0.1 ɦ (ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɩɨɩɪɚɜɨɤ) ɩɪɢ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 95 %; 
− ɱɚɫɬɨɬɚ ɨɩɪɟɞɟɥɟɧɢɣ ɦɟɫɬɚ ɧɟ ɦɟɧɟɟ 1 Ƚɰ. 
3. Ʉɨɦɩɚɫ (ɝɢɪɨɫɤɨɩɢɱɟɫɤɢɣ ɢɥɢ ɫɩɭɬɧɢɤɨɜɵɣ): 
− ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɛɨɥɟɟ 0.10°, 
− ɱɚɫɬɨɬɚ ɨɩɪɟɞɟɥɟɧɢɹ ɤɭɪɫɚ ɧɟ ɦɟɧɟɟ 5 Ƚɰ. 
4. Ⱦɚɬɱɢɤ ɤɪɟɧɚ, ɞɢɮɮɟɪɟɧɬɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɭɝɥɨɜ ɤɪɟɧɚ ɢ ɞɢɮɮɟɪɟɧɬɚ, ɞɚɬɱɢɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɤɚɱɤɢ); 
− ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɛɨɥɟɟ 0.10°; 
− ɱɚɫɬɨɬɚ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɟɧɚ ɢ ɞɢɮɮɟɪɟɧɬɚ ɧɟ ɦɟɧɟɟ 5 Ƚɰ; 
− ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɥɚɜɫɪɟɞɫɬɜɚ ɧɟ ɛɨɥɟɟ 0,05 ɦ; 
5. ɂɡɦɟɪɢɬɟɥɶ ɩɪɨɮɢɥɹ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɧɚ 

ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɪɨɮɢɥɟ ɨɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɞɨ ɞɧɚ): 
− ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɧɟ ɛɨɥɟɟ 0.1 ɦ/ɫɟɤ; 
− ɲɚɝ ɢɡɦɟɪɟɧɢɣ ɩɨ ɝɥɭɛɢɧɟ ɧɟ ɛɨɥɟɟ 1 ɦɟɬɪɚ; 
6. ɂɡɦɟɪɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɷɯɨɥɨɬɚ): 
- ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɧɟ ɛɨɥɟɟ 0.1 ɦ/ɫɟɤ. 
ȽȻɈ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɛɫɥɟɞɨɜɚɧɢɹ 14616 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ: 
− ȼɟɪɯɨɜɵɟ ɝɪɚɧɢ ɛɟɬɨɧɧɵɯ ɜɨɞɨɩɨɞɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ – 3683 ɦ2; 
− Ɋɚɡɞɟɥɶɧɵɟ ɫɬɟɧɵ ɢ ɛɵɤɢ ȼȻ ɢ ɇȻ – 347 ɦ2; 
− ɋɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ ȼȻ ɢ ɇȻ – 6927 ɦ2; 
− Ȼɟɬɨɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɞɧɚ ɡɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ (ɜɨɞɨɛɨɢ, 

ɪɢɫɛɟɪɦɚ) – 3244 ɦ2; 
− ɇɢɡɨɜɵɟ ɝɪɚɧɢ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ (ɝɥɭɯɢɯ ɭɱɚɫɬɤɨɜ) – 415 ɦ2; 
− Ɇɧɨɝɨɥɭɱɟɜɨɣ ɷɯɨɥɨɬ ɫɨɜɦɟɫɬɧɨ ɫ ȽȻɈ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɫɦɨɬɪɚ 

ɨɫɬɚɜɲɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɱɬɨ ɫɨɫɬɚɜɢɬ 116915 ɦ2, ɢɡ ɤɨɬɨɪɵɯ: 
− Ⱦɧɨ, ɩɨɞɜɨɞɹɳɟɝɨ ɢ ɨɬɜɨɞɹɳɟɝɨ ɤɚɧɚɥɨɜ – 67839 ɦ2; 
− Ɉɬɤɨɫɵ ɢ ɛɟɪɦɵ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 

ɛɶɟɮɨɜ - 48039 ɦ2; 
− ȼɵɫɬɭɩɚɸɳɢɟ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɷɥɟɦɟɧɬɵ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ - 1037 ɦ2. 
ɗɯɨɥɨɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ, ɢɫɩɨɥɶɡɭɸɳɢɣ 

ɡɜɭɤɨɜɵɟ ɢɦɩɭɥɶɫɵ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɪɟɥɶɟɮɚ ɞɧɚ, ɨɛɧɚɪɭɠɟɧɢɹ 
ɩɨɞɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ.  
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Ɇɧɨɝɨɥɭɱɟɜɵɟ ɷɯɨɥɨɬɵ (ɆɅɗ) ɢɡɥɭɱɚɸɬ ɡɜɭɤɨɜɵɟ ɢɦɩɭɥɶɫɵ, ɤɨɬɨɪɵɟ 
ɪɚɫɩɪɨɫɬɪɚɧɹɬɫɹ ɩɨɞ ɤɨɪɩɭɫɨɦ ɥɨɞɤɢ ɜ ɮɨɪɦɟ ɜɟɟɪɚ. Ƚɥɭɛɢɧɚ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɨɟ ɚɤɭɫɬɢɱɟɫɤɚɹ ɜɨɥɧɚ ɜɟɪɧɟɬɫɹ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɧɚ ɤ ɩɪɢɟɦɧɢɤɭ, ɪɢɫɭɧɨɤ 9.1.  

  

 
Ɋɢɫɭɧɨɤ 9.1 – ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɆɅɗ 

 
Ɉɞɧɨɥɭɱɟɜɵɟ ɷɯɨɥɨɬɵ (Ɉɗ) ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɜɵɛɨɪɨɱɧɨɣ ɞɢɫɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɞɧɚ. 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɥɨɠɟɧɢɢ 

ɩɨɞɜɨɞɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ, ɧɚɤɥɨɧɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɭɸ ɫɴёɦɤɭ 
ɝɢɞɪɨɥɨɤɚɬɨɪɨɦ ɛɨɤɨɜɨɝɨ ɨɛɡɨɪɚ (ȽȻɈ). ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɴёɦɤɢ ȽȻɈ ɫɬɪɨɢɬɫɹ 
ɚɤɭɫɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ (ɦɨɡɚɢɤɚ) ɩɨ ɜɫɟɦɭ ɨɛɫɥɟɞɨɜɚɧɧɨɦɭ ɨɛɴɟɤɬɭ ɛɟɡ 
ɩɪɨɩɭɫɤɨɜ.  

Ƚɢɞɪɨɥɨɤɚɬɨɪ ɛɨɤɨɜɨɝɨ ɨɛɡɨɪɚ (ȽȻɈ) ɩɨɫɵɥɚɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɧɚ 
ɚɤɭɫɬɢɱɟɫɤɢɣ ɥɭɱ. Ⱦɨɫɬɢɝɧɭɜ ɩɪɟɩɹɬɫɬɜɢɹ, ɚɤɭɫɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɨɬɪɚɠɚɟɬɫɹ 
ɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɩɪɢɟɦɧɭɸ ɚɧɬɟɧɧɭ ɝɢɞɪɨɥɨɤɚɬɨɪɚ.  ȽȻɈ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ 
"ɩɪɨɫɦɚɬɪɢɜɚɬɶ" ɛɨɥɶɲɢɟ ɩɥɨɳɚɞɢ ɚɤɜɚɬɨɪɢɢ ɢ «ɜɢɞɟɬɶ» ɞɧɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɩɪɨɡɪɚɱɧɨɫɬɢ ɜɨɞɵ, ɪɢɫɭɧɨɤ 9.2.  
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Ɋɢɫɭɧɨɤ 9.2 –ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ȽȻɈ 

 
Ƚɢɞɪɨɥɨɤɚɬɨɪ ɤɪɭɝɨɜɨɝɨ ɨɛɡɨɪɚ (ȽɄɈ) - ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 2-D 

ɢɡɨɛɪɚɠɟɧɢɟ ɞɧɚ ɢ ɬɨɥɳɢ ɜɨɞɵ ɫ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ ɜ ɪɚɞɢɭɫɟ ɞɨ 10 ɝɥɭɛɢɧ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɭɫɬɚɧɨɜɤɢ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɢɫɤɨɜɵɯ ɪɚɛɨɬ, ɢɧɠɟɧɟɪɧɨɝɨ 
ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɴɟɦɤɢ ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɢɦ ɤɨɦɩɥɟɤɫɨɦ ɟɝɨ ɩɨɥɨɠɟɧɢɟ ɜ 
ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ ɞɨɥɠɧɨ ɨɩɪɟɞɟɥɹɬɶɫɹ ɜ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɫ ɩɨɦɨɳɶɸ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɩɭɬɧɢɤɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɩɪɢɧɢɦɚɸɳɟɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɩɨɩɪɚɜɤɢ ɨɬ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ.  

ȼɢɡɭɚɥɶɧɵɣ ɦɟɬɨɞ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ: 
− ɩɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɭɱɚɫɬɤɨɜ ɩɨɞɜɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɫɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɟɞɨɫɬɭɩɧɵ ɞɥɹ ɨɛɫɥɟɞɨɜɚɧɢɹ ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ.  

− ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɭɱɚɫɬɤɨɜ ɩɨɞɜɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɞɟɮɨɪɦɚɰɢɣ ɢɥɢ 
ɩɪɟɞɦɟɬɨɜ, ɜɥɢɹɸɳɢɟ ɧɚ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ.  

− ɜ ɦɟɫɬɚɯ, ɝɞɟ ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ 
ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 
ɨɛɫɥɟɞɭɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ.  

Ʉ ɬɚɤɢɦ ɦɟɫɬɚɦ ɨɬɧɨɫɹɬɫɹ:  
−  ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɨɧɟ 

ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ;  
− ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɟ (ɦɟɠɫɟɤɰɢɨɧɧɵɟ) ɲɜɵ;  
− ɪɚɡɞɟɥɶɧɵɟ ɫɬɟɧɵ ɢ ɛɵɤɢ;  
− ɫɨɩɪɹɝɚɸɳɢɟ ɢ ɛɟɪɟɝɨɜɵɟ ɭɫɬɨɢ;  
− ɫɨɩɪɹɠɟɧɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ ɫ ɞɧɨɦ ɜɨɞɨɬɨɤɚ;  
− ɫɨɩɪɹɠɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɧ ɫ ɞɧɨɦ ɜɨɞɨɬɨɤɚ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɢɡɭɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɨɜɟɪɤɢ 

ɪɚɛɨɬɵ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɧɚ ɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɣ 
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ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɣ ɧɟɨɛɢɬɚɟɦɵɣ ɩɨɞɜɨɞɧɵɣ ɚɩɩɚɪɚɬ (ɌɇɉȺ) ȽɇɈɆ ɉɊɈ ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɢɞɟɨɤɚɦɟɪɨɣ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɨɫɜɟɬɢɬɟɥɹɦɢ ɢ 
ɦɚɧɢɩɭɥɹɬɨɪɚɦɢ-ɡɚɯɜɚɬɚ. 

ɉɪɢɜɥɟɱɟɧɢɟ ɜɨɞɨɥɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɢɡ-ɡɚ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɥɢ ɫɨɫɬɨɹɧɢɹ (ɨɛɪɚɫɬɚɧɢɟ, ɡɚɢɥɟɧɢɟ) ɷɥɟɦɟɧɬɨɜ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɶ ɜɢɡɭɚɥɶɧɨɟ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɥɟɜɢɡɢɨɧɧɵɯ ɧɟɨɛɢɬɚɟɦɵɯ ɩɨɞɜɨɞɧɵɯ 
ɚɩɩɚɪɚɬɨɜ. 

ɋ ɜɨɞɨɥɚɡɚɦɢ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɜɹɡɶ ɩɨ ɬɟɥɟɮɨɧɭ ɩɪɨɜɨɞɧɵɦ ɢɥɢ 
ɛɟɫɩɪɨɜɨɞɧɵɦ ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɜɨɞɨɥɚɡɧɵɯ ɨɫɦɨɬɪɨɜ ɢ ɜɵɩɨɥɧɟɧɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɡɚɩɢɫɵɜɚɸɬɫɹ ɧɚ ɦɚɝɧɢɬɨɮɨɧ. ɉɪɨɰɟɫɫ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɜɢɞɟɨɫɴɟɦɤɨɣ ɜɬɨɪɵɦ 
ɜɨɞɨɥɚɡɨɦ ɢɥɢ ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɦ ɧɟɨɛɢɬɚɟɦɵɦ ɩɨɞɜɨɞɧɵɦ ɚɩɩɚɪɚɬɨɦ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɨɞɨɥɚɡɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ 
(ɞɟɮɟɤɬɨɜ) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ, ɛɟɬɨɧɧɵɯ ɢ ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ:  

− ɦɟɬɪɨɜɭɸ ɥɢɧɟɣɤɭ ɫ ɫɚɧɬɢɦɟɬɪɨɜɵɦɢ ɞɟɥɟɧɢɹɦɢ;  
− ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɥɢɧɟɣɤɭ ɫ ɦɢɥɥɢɦɟɬɪɨɜɵɦɢ ɞɟɥɟɧɢɹɦɢ;  
− ɧɚɛɨɪ ɳɭɩɨɜ ɢɡ ɬɨɧɤɨɣ ɫɬɚɥɶɧɨɣ ɩɪɨɜɨɥɨɤɢ ɪɚɡɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢɥɢ 

ɩɥɚɫɬɢɧɨɤ ɪɚɡɧɨɣ ɬɨɥɳɢɧɵ. 
Ɋɚɡɦɟɪɵ ɩɨɜɪɟɠɞɟɧɢɣ (ɞɟɮɟɤɬɨɜ) ɩɨɜɟɪɯɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ 

ɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɵ ɢɡɦɟɪɹɬɶɫɹ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɞɨ 50,0 ɦɦ. 
Ɋɚɫɤɪɵɬɢɟ ɬɪɟɳɢɧ ɲɢɪɢɧɨɣ ɛɨɥɟɟ 1,0 ɦɦ ɫɥɟɞɭɟɬ ɢɡɦɟɪɹɬɶ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɥɢɧɟɣɤɨɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,5 ɦɦ. ɂɡɦɟɪɟɧɢɟ ɝɥɭɛɢɧɵ ɢ ɲɢɪɢɧɵ ɬɪɟɳɢɧ ɩɪɢ ɢɯ 
ɪɚɫɤɪɵɬɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ ɳɭɩɨɜ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɞɨ 
0,5 ɦɦ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜɵɹɜɥɟɧɧɵɯ 
ɞɟɮɟɤɬɨɜ ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɪɚɡɦɟɪɨɜ ɞɨɥɠɧɚ ɫɩɟɰɢɚɥɶɧɨ 
ɨɝɨɜɚɪɢɜɚɬɶɫɹ Ɂɚɤɚɡɱɢɤɨɦ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɨɞɨɥɚɡɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɢɡɦɟɪɟɧɢɟ ɨɫɬɚɬɨɱɧɨɣ 
ɬɨɥɳɢɧɵ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ, 
ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ ɧɚɫɚɞɤɚɦɢ; ɦɢɤɪɨɦɟɬɪɨɦ; ɭɥɶɬɪɚɡɜɭɤɨɜɵɦɢ ɬɨɥɳɢɧɨɦɟɪɚɦɢ. 

Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ ɩɨɥɧɨɬɵ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɞɟɨɫɴɟɦɨɤ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ: 

− ɧɟɩɪɟɪɵɜɧɭɸ ɪɚɛɨɬɭ ɜɢɞɟɨɤɚɦɟɪ ɧɚ ɜɫɟɦ ɦɚɪɲɪɭɬɟ ɟɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ; 
− ɫɨɩɨɫɬɚɜɢɦɨɫɬɶ ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɣ ɢ ɮɨɬɨɫɧɢɦɤɨɜ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ; 
− ɫɨɯɪɚɧɟɧɢɟ ɜɫɟɝɨ ɨɛɴɟɦɚ ɩɨɥɭɱɚɟɦɨɣ ɜɨ ɜɪɟɦɹ ɫɴɟɦɤɢ ɢɧɮɨɪɦɚɰɢɢ. 
Ⱦɥɹ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɫɥɟɞɨɜɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ 

ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɢɦ ɢ ɜɢɡɭɚɥɶɧɵɦ ɦɟɬɨɞɚɦɢ, ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɟɞɢɧɵɟ 
ɦɟɬɨɞɢɤɢ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɩɪɢ ɤɨɨɪɞɢɧɢɪɨɜɚɧɢɢ ɩɪɨɰɟɫɫɨɜ ɫɴɟɦɤɢ. 
ɗɬɢɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɫɴɟɦɤɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɫɥɟɞɨɜɚɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɩɪɢɧɰɢɩ ɜɬɨɪɢɱɧɨɝɨ ɤɨɧɬɪɨɥɹ: 
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− ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɢɞɪɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɜɫɹ ɨɛɫɥɟɞɭɟɦɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɞɨɥɠɧɚ ɩɪɨɜɟɪɹɬɶɫɹ ɧɚ ɤɨɧɬɪɨɥɶɧɵɯ ɝɚɥɫɚɯ; 

− ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɢɡɭɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɧɚ ɜɫɟɦ ɨɛɫɥɟɞɭɟɦɨɦ ɭɱɚɫɬɤɟ 
ɩɥɨɳɚɞɧɚɹ ɜɢɞɟɨɫɴɟɦɤɚ ɞɨɥɠɧɚ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɚɜɬɨɧɨɦɧɵɦ 
ɮɨɬɨɤɨɦɩɥɟɤɫɨɦ ɫ ɮɭɧɤɰɢɟɣ ɩɚɧɨɪɚɦɧɨɣ ɫɴɟɦɤɢ. 

ȼɵɩɨɥɧɟɧɢɟ ɩɨɞɜɨɞɧɨɣ ɮɨɬɨ-ɜɢɞɟɨɫɴɟɦɤɢ, ɜɵɩɨɥɧɹɟɦɨɟ ɩɨɞɜɨɞɧɵɦ 
ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɦ ɚɩɩɚɪɚɬɨɦ ɢɥɢ ɜɨɞɨɥɚɡɚɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ 
ɜɢɡɭɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɢɯ ɷɥɟɦɟɧɬɨɜ, ɫɨɫɬɨɹɧɢɢ 
ɨɛɧɚɪɭɠɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɞɟɮɟɤɬɨɜ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɋɚɡɥɢɱɧɵɟ ɜɢɞɵ ɞɟɮɟɤɬɨɜ, ɷɥɟɦɟɧɬɨɜ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɛɴɟɤɬɨɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɚɯ ɫɴɟɦɤɢ ɮɢɤɫɢɪɨɜɚɥɢɫɶ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ 
ɞɟɬɚɥɢɡɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ. Ⱥɧɚɥɢɡ ɫɨɜɨɤɭɩɧɨɫɬɢ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɡɧɵɯ ɜɢɞɚɯ ɫɴɟɦɤɢ, ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɪɟɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

 
9.3 ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
 
ȼ ɩɟɪɢɨɞ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɩɨɥɧɨɟ ɉɌɈ ɩɪɨɜɨɞɢɬɫɹ ɧɟ 

ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 2 ɝɨɞɚ.  
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨɥɧɨɟ 

ɉɌɈ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ 2 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɍ.  
ȼ ɞɚɥɶɧɟɣɲɟɦ ɉɌɈ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɦɵɤɚɸɳɢɯ 

ɭɱɚɫɬɤɨɜ ɪɭɫɥɚ ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɩɪɨɩɭɫɤɚ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ, ɛɥɢɡɤɢɯ ɤ ɪɚɫɱɟɬɧɵɦ, ɧɨ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 5 ɥɟɬ. 

 ɋɨ ɫɬɨɪɨɧɵ ȼȻ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɛɨɥɶɲɟɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, ɧɨ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 10 ɥɟɬ. 

ɉɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɧɟɭɤɪɟɩɥɟɧɧɨɝɨ ɪɭɫɥɚ ȼȻ ɞɥɹ ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɧɟ ɢɦɟɸɳɟɦ ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɪɭɫɥɚ ɭɱɚɫɬɨɤ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɨɞɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ ɞɨɥɠɟɧ ɨɯɜɚɬɵɜɚɬɶ 
ɩɪɢɦɵɤɚɸɳɭɸ ɤ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɩɨɥɨɫɭ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 3 – 5 ɝɥɭɛɢɧ ɜɨɞɵ 
ɧɚ ɩɨɧɭɪɟ ɢɥɢ ɪɚɫɱɢɫɬɤɚɯ ɩɨɞɜɨɞɹɳɟɝɨ ɪɭɫɥɚ ɩɪɢ ɇɉɍ – ɞɥɹ ɧɢɡɤɨ - ɢ 
ɫɪɟɞɧɟɧɚɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɧɚɩɨɪ ɦɟɧɟɟ 60 ɦ) ɢ ɧɟ ɦɟɧɟɟ 2 – 3 ɝɥɭɛɢɧ – ɞɥɹ 
ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɫɥɭɱɚɟ ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ (ɢɥɢ) ɤɨɝɞɚ 
ɜɨɞɨɫɛɪɨɫɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɢɦɟɟɬ 3 ɢ ɦɟɧɟɟ ɩɪɨɥɟɬɨɜ, ɚ ɜ ɡɞɚɧɢɢ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɨ 
4 ɢ ɦɟɧɟɟ ɚɝɪɟɝɚɬɨɜ, ɪɚɡɦɟɪɵ ɭɱɚɫɬɤɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚɡɧɚɱɚɸɬɫɹ Ɂɚɤɚɡɱɢɤɨɦ 

ȼ ɧɢɠɧɢɯ ɛɶɟɮɚɯ ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ (5 ɢ ɛɨɥɟɟ ɩɪɨɥɟɬɨɜ) ɜɨɞɨɫɛɪɨɫɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɞɚɧɢɣ Ƚɗɋ ɫ 5 ɢ ɛɨɥɟɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɹɜɧɨ 
ɜɵɪɚɠɟɧɧɵɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɭɫɥɚ (ɨɫɬɪɨɜɨɜ, ɫɤɚɥɶɧɵɯ 
ɜɵɫɬɭɩɨɜ, ɪɟɡɤɢɯ ɫɭɠɟɧɢɣ ɢ ɪɚɫɲɢɪɟɧɢɣ ɜ ɩɥɚɧɟ ɢ ɬ.ɩ.) ɨɛɫɥɟɞɨɜɚɧɢɟɦ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɯɜɚɬɵɜɚɬɶ ɩɪɢɦɵɤɚɸɳɭɸ ɤ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ 
ɩɨɥɨ-ɫɭ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ:  

– 2,5 – 3,0 ɞɥɢɧ ɤɪɟɩɥɟɧɢɹ ɞɧɚ (ɜɨɞɨɛɨɹ, ɪɢɫɛɟɪɦɵ, ɤɨɜɲɚ ɢ ɬ.ɩ.) ɢɥɢ 25 – 
30 ɧɚɩɨɪɨɜ ɧɚ ɝɢɞɪɨɭɡɟɥ – ɡɚ ɜɨɞɨɫɛɪɨɫɧɵɦɢ ɩɥɨɬɢɧɚɦɢ ɫ ɝɚɲɟɧɢɟɦ ɷɧɟɪɝɢɢ ɜ 
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ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɩɪɵɠɤɟ ɧɚ ɜɨɞɨɛɨɟ, ɚ ɬɚɤɠɟ ɡɚ ɪɭɫɥɨɜɵɦɢ ɡɞɚɧɢɹɦɢ Ƚɗɋ ɜ 
ɭɫɥɨɜɢɹɯ ɝɢɞɪɨɭɡɥɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɨɡɜɟɞɟɧɧɵɯ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ;  

– 4,0-5,0 ɞɥɢɧ ɨɬɛɪɨɫɚ ɫɬɪɭɢ – ɡɚ ɜɨɞɨɫɛɪɨɫɚɦɢ, ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɡɚ 
ɤɨɬɨɪɵɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɨɬɛɪɨɫɚ ɩɨɬɨɤɚ ɜ ɧɢɠɧɢɣ ɛɶɟɮ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɜ ɭɫɥɨɜɢɹɯ ɝɢɞɪɨɭɡɥɨɜ, ɜɨɡɜɟɞɟɧɧɵɯ ɧɚ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ.  

Ʉɨɝɞɚ ɪɭɫɥɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢɦɟɟɬ ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɢ (ɢɥɢ) ɤɨɝɞɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢɦɟɸɬ ɦɟɧɶɲɟɟ, ɱɟɦ 
ɭɤɚɡɚɧɨ ɜɵɲɟ, ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɪɚɡɦɟɪɵ ɭɱɚɫɬɤɚ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɞɨɥɠɧɵ ɧɚɡɧɚɱɚɬɶɫɹ Ɂɚɤɚɡɱɢɤɨɦ (ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ).  

ɋɚɛɚɧɤɭɥɶɫɤɚɹ Ƚɗɋ ɢɦɟɟɬ ɞɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɢɡ ɱɟɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɥɨɳɚɞɶ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɧɚɡɧɚɱɚɟɬɫɹ Ɂɚɤɚɡɱɢɤɨɦ. 

ɋɱɢɬɚɹ 2030– ɝɨɞ ɜɜɟɞɟɧɢɹ ɋɚɛɚɧɤɭɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɧɚ 
Ɋɢɫɭɧɤɟ 9.3 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ 30 ɥɟɬ 
ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

 

 
Ɋɢɫɭɧɨɤ 9.3 – Ƚɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɉɌɈ ɧɚ 30 ɥɟɬ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɝɢɞɪɨɭɡɥɚ 
 
ɉɪɢ ɪɟɦɨɧɬɟ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɴɟɤɬɨɜ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɨɞɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɫɥɟ ɩɪɨɩɭɫɤɚ ɩɟɪɜɨɝɨ ɩɚɜɨɞɤɚ ɱɟɪɟɡ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ 
ɩɪɨɜɨɞɢɬɫɹ ɜɧɟɨɱɟɪɟɞɧɨɟ ɉɌɈ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ.  

ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɪɚɡɪɭɲɟɧɢɣ, ɞɟɮɨɪɦɚɰɢɣ ɢ ɪɚɡɦɵɜɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 
ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɣ, ɉɌɈ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɱɚɳɟ. 
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9.4 Ɉɪɝɚɧɢɡɚɰɢɹ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡ 
ɞɚɧɧɵɯ 

 
Ɍɚɤ ɤɚɤ ɨɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬ ɩɨɞɪɹɞɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ 

ɩɪɨɜɟɞɟɧɢɸ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹ Ɂɚɤɚɡɱɢɤ 
ɞɨɥɠɟɧ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ:  

− ɫɨɫɬɚɜ ɨɛɫɥɟɞɭɟɦɵɯ ɨɛɴɟɤɬɨɜ, ɝɪɚɧɢɰɵ ɨɛɫɥɟɞɨɜɚɧɢɹ;  
− ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɦɚɫɲɬɚɛɚ ɫɴɟɦɤɢ, ɫɟɱɟɧɢɹ 

ɪɟɥɶɟɮɚ ɝɨɪɢɡɨɧɬɚɥɹɦɢ;  
− ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɨɛɫɥɟɞɨɜɚɧɢɹ;  
− ɮɨɪɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ;  
− ɬɪɟɛɨɜɚɧɢɹ ɤ Ɉɪɝɚɧɢɡɚɰɢɢ – ɂɫɩɨɥɧɢɬɟɥɸ ɪɚɛɨɬ. 
ɇɚ ɷɬɚɩɟ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ 

Ɂɚɤɚɡɱɢɤ ɞɨɥɠɟɧ ɩɪɟɞɨɫɬɚɜɢɬɶ ɂɫɩɨɥɧɢɬɟɥɸ ɜɫɸ ɢɦɟɸɳɭɸɫɹ ɞɨɤɭɦɟɧɬɚɰɢɸ ɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɩɪɟɞɵɞɭɳɢɯ ɨɛɫɥɟɞɨɜɚɧɢɹɯ ɨɛɴɟɤɬɚ, ɩɪɨɟɤɬɧɵɟ ɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɨɢɡɜɨɞɢɜɲɢɯɫɹ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɭɡɥɚ, ɩɨɞɥɟɠɚɳɢɯ ɨɛɫɥɟɞɨɜɚɧɢɸ. 

ɂɫɩɨɥɧɢɬɟɥɶ ɪɚɡɪɚɛɚɬɵɜɚɟɬ, Ɂɚɤɚɡɱɢɤ ɫɨɝɥɚɫɨɜɵɜɚɟɬ ɢ ɭɬɜɟɪɠɞɚɟɬ 
ɉɪɨɝɪɚɦɦɭ ɩɪɨɜɟɞɟɧɢɹ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɩɟɪɟɱɟɧɶ 
ɨɛɫɥɟɞɭɟɦɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɭɡɥɚ ɢ ɱɟɬɤɨɟ ɭɤɚɡɚɧɢɟ ɝɪɚɧɢɰ 
ɭɱɚɫɬɤɨɜ ɧɟɭɤɪɟɩɥɟɧɧɨɝɨ ɪɭɫɥɚ, ɩɨɞɥɟɠɚɳɢɯ ɨɛɫɥɟɞɨɜɚɧɢɸ, ɚ ɬɚɤɠɟ ɩɥɚɧ-
ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɫ ɭɤɚɡɚɧɢɟɦ ɞɚɬɵ ɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɜɪɟɦɟɧɢ 
ɜɵɩɨɥɧɟɧɢɹ ɫɴɟɦɨɤ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɥɨɠɟɧɢɹ ɤ ɉɪɨɝɪɚɦɦɟ ɂɫɩɨɥɧɢɬɟɥɶ ɞɨɥɠɟɧ ɩɪɟɞɫɬɚɜɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ:  

− ɩɥɚɧɨɜɭɸ ɨɫɧɨɜɭ ɨɛɫɥɟɞɭɟɦɵɯ ɭɱɚɫɬɤɨɜ, ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɧɚ ɛɚɡɟ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ Ɂɚɤɚɡɱɢɤɨɦ ɞɨɤɭɦɟɧɬɚɰɢɢ;  

− ɩɟɪɟɱɟɧɶ ɚɩɩɚɪɚɬɭɪɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɭɤɚɡɚɧɧɵɯ ɪɚɛɨɬ ɫ ɢɯ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ;  

− ɩɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ.  
Ɂɚɤɚɡɱɢɤ ɨɛɹɡɚɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜ 

ɧɚɦɟɱɟɧɧɵɟ ɫɪɨɤɢ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɨɝɪɚɦɦɨɣ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɨɞɨɥɚɡɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ, ɜɫɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɩɢɫɚɧɧɵɟ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.01.109 – 2013. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɜɟɞɟɧɢɹ ɜɨɞɨɥɚɡɧɵɯ ɪɚɛɨɬ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ Ɉɪɝɚɧɢɡɚɰɢɸ – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɧɢɬɟɥɹ ɪɚɛɨɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɬɱёɬɚ. ȼ ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ɨɬɱёɬɚ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɴɟɤɬɟ 
ɨɛɫɥɟɞɨɜɚɧɢɹ, ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ, ɩɪɢɦɟɧɟɧɧɵɯ ɩɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ, 
ɨɩɢɫɚɧɢɟ ɚɩɩɚɪɚɬɭɪɵ, ɩɪɢɦɟɧɟɧɧɨɣ ɩɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ, ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɨɩɢɫɚɧɢɟ ɤɚɪɬ ɢ ɫɯɟɦ, ɫɨɡɞɚɧɧɵɯ ɩɨ ɦɚɬɟɪɢɚɥɚɦ 
ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
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ɩɨɞɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɣ 
Ɍɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ.  

ȼ ɩɪɢɥɨɠɟɧɢɢ ɤ ɨɬɱɟɬɭ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɨɛɫɥɟɞɨɜɚɧɢɹ ɜ ɜɢɞɟ ɤɚɪɬ, ɪɚɡɪɟɡɨɜ, ɮɨɬɨɝɪɚɮɢɣ ɢ ɫɯɟɦ. Ʉɚɪɬɨɝɪɚɮɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɦɚɫɲɬɚɛɟ, ɨɩɪɟɞɟɥɹɟɦɨɦ Ɍɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ.  

Ƚɪɚɮɢɱɟɫɤɢɟ ɩɪɢɥɨɠɟɧɢɹ ɤ ɨɬɱɟɬɭ ɞɨɥɠɧɵ ɞɚɜɚɬɶ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 
ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ. ɋɨɫɬɚɜ ɩɪɢɥɨɠɟɧɢɣ ɞɨɥɠɟɧ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɨɥɧɨɬɟ, ɞɨɫɬɨɜɟɪɧɨɫɬɢ, ɬɨɱɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɭ 
ɨɬɱɟɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɫɬɚɜɥɟɧɧɵɦ ɜ Ɍɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ ɢ ɨɩɪɟɞɟɥɢɜɲɢɦ 
ɉɪɨɝɪɚɦɦɭ ɩɪɨɜɟɞɟɧɢɹ ɨɛɫɥɟɞɨɜɚɧɢɹ.  

ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɨɬɱɟɬɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɢɜɟɞɟɧɨ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɭɱɚɫɬɤɨɜ ɩɨɞɜɨɞɹɳɟɝɨ ɢ 
ɨɬɜɨɞɹɳɟɝɨ ɪɭɫɟɥ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɜ ɜɵɩɨɥɧɟɧɧɨɦ ɨɛɫɥɟɞɨɜɚɧɢɢ, ɫ ɢɯ 
ɫɨɫɬɨɹɧɢɟɦ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɟɞɵɞɭɳɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɢ (ɢɥɢ) ɩɨ ɩɪɨɟɤɬɭ. 
Ⱦɨɥɠɧɵ ɛɵɬɶ ɞɚɧɵ ɨɰɟɧɤɢ ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ ɪɚɧɟɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɜɵɹɜɥɟɧɵ ɧɨɜɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɫɨɩɪɹɠɟɧɢɹ ɫ 
ɛɟɪɟɝɚɦɢ (ɛɟɪɟɝɨɜɵɦɢ ɭɫɬɨɹɦɢ), ɫ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ ɛɶɟɮɚɦɢ.  

ȿɫɥɢ ɜ ɩɟɪɢɨɞ ɦɟɠɞɭ ɨɛɫɥɟɞɨɜɚɧɢɹɦɢ ɜɵɩɨɥɧɹɥɢɫɶ ɪɟɦɨɧɬɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɢɥɢ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɢɫɩɪɚɜɥɟɧɢɟ ɢɥɢ ɨɫɥɚɛɥɟɧɢɟ ɧɟɝɚɬɢɜɧɵɯ 
ɢɡɦɟɧɟɧɢɣ ɜ ɫɨɫɬɨɹɧɢɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɨɞɜɨɞɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɰɟɧɟɧɚ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ.  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɮɚɤɬɨɪɵ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ ɜ ɩɟɪɢɨɞ ɦɟɠɞɭ 
ɨɛɫɥɟɞɨɜɚɧɢɹɦɢ:  

− ɜɨɞɧɨɫɬɶ (ɨɛɴɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɩɪɨɩɭɳɟɧɧɵɯ ɩɚɜɨɞɤɨɜ, 
ɧɚɥɢɱɢɟ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ, ɢɯ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ);  

− ɫɨɛɥɸɞɟɧɢɟ (ɢɥɢ ɧɚɪɭɲɟɧɢɹ) ɩɪɟɞɩɢɫɚɧɧɨɝɨ ɢɧɫɬɪɭɤɰɢɹɦɢ ɪɟɠɢɦɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɡɚɬɜɨɪɚɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ;  

− ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɩɪɢɪɨɞɧɨɝɨ ɢɥɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ.  
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɬɱɟɬɭ Ɂɚɤɚɡɱɢɤɭ ɩɟɪɟɞɚɸɬɫɹ ɧɚ 

ɷɥɟɤɬɪɨɧɧɨɦ ɧɨɫɢɬɟɥɟ ɪɟɡɭɥɶɬɚɬɵ ɜɢɞɟɨɫɴɟɦɤɢ, ɜɵɩɨɥɧɟɧɧɨɣ ɜɫɟɦɢ 
ɜɢɞɟɨɤɚɦɟɪɚɦɢ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. ȼɟɫɶ ɩɪɨɰɟɫɫ ɜɢɞɟɨɫɴɟɦɤɢ ɨɛɫɥɟɞɨɜɚɧɧɵɯ 
ɭɱɚɫɬɤɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɡɚɩɢɫɢ ɧɚ ɰɢɮɪɨɜɨɣ ɜɢɞɟɨɪɟɝɢɫɬɪɚɬɨɪ ɫ 
ɮɢɤɫɚɰɢɟɣ ɜɪɟɦɟɧɢ ɢ ɞɚɬɵ ɫɴɟɦɤɢ. Ⱦɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨɣ ɢ 
ɩɟɪɟɞɚɟɬɫɹ Ɂɚɤɚɡɱɢɤɭ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ ɢ ɦɨɧɬɚɠɚ, ɬɚɤ ɤɚɤ ɫɥɭɠɢɬ 
ɨɫɧɨɜɨɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ.  

ɉɨ ɢɬɨɝɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɛɫɬɜɟɧɧɢɤɨɦ (ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ) ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ:  

− ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ;  
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− ɤɚɱɟɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ;  
− ɨɛɴɟɦ ɜɵɩɨɥɧɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ.  
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ ɫɨɛɫɬɜɟɧɧɢɤɨɦ (ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ) ɦɨɝɭɬ 
ɩɪɢɜɥɟɤɚɬɶɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ/ɢɥɢ ɩɪɨɟɤɬɧɵɟ 
ɨɪɝɚɧɢɡɚɰɢɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɡɚɧɨɫɢɬɶɫɹ ɜ 
ɩɚɫɩɨɪɬ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫ 
ɰɟɥɶɸ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ, ɜɵɹɜɥɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɧɚ ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ, ɨɰɟɧɤɢ ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ, 
ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɪɚɡɜɢɬɢɹ ɧɟɝɚɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ, ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɢ ɨɰɟɧɤɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɨɞɢɦɵɯ ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ⱥɧɚɥɢɡ ɦɚɬɟɪɢɚɥɨɜ ɨɪɝɚɧɢɡɨɜɵɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɢɤɨɦ (ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ) ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ʉ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɩɨ ɚɧɚɥɢɡɭ 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɦɨɝɭɬ ɩɪɢɜɥɟɤɚɬɶɫɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ (ɢɥɢ) ɩɪɨɟɤɬɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɢɤɚ 
(ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ) ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɨɰɟɧɤɭ 
ɫɨɫɬɨɹɧɢɹ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ȽɌɋ ɢ ɢɯ ɛɶɟɮɨɜ, ɩɨɹɜɥɟɧɢɹ ɢ ɞɢɧɚɦɢɤɢ 
ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

Ⱦɨɥɠɧɵ ɛɵɬɶ ɜɵɹɜɥɟɧɵ ɩɪɢɱɢɧɵ ɧɟɝɚɬɢɜɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɫɨɫɬɨɹɧɢɢ ȽɌɋ 
ɢ ɞɚɧ ɩɪɨɝɧɨɡ ɢɯ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ, ɩɪɢ ɩɪɨɩɭɫɤɟ ɱɟ-ɪɟɡ ɫɬɜɨɪ 
ɝɢɞɪɨɭɡɥɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ, 
ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɤɪɢɬɟɪɢɹɦɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɪɟɤɨɦɟɧɞɨɜɚɧ ɫɨɫɬɚɜ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɚɛɨɬɟ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 
ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɣ: ɢɯ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɦɭ ɨɛɴɟɦɭ ɢ ɤɚɱɟɫɬɜɭ ɪɟɡɭɥɶɬɚɬɨɜ. 

 
9.5 Ɉɪɝɚɧɢɡɚɰɢɢ ɜɵɩɨɥɧɹɸɳɢɟ ɉɌɈ ɜ Ɋɨɫɫɢɢ 
 
Ʉ ɜɵɩɨɥɧɟɧɢɸ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɭɱɚɫɬɤɨɜ ɧɟɭɤɪɟɩɥɟɧɧɵɯ ɪɭɫɟɥ ɞɨɩɭɫɤɚɸɬɫɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ: 

− ɢɦɟɸɳɢɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɫɚɦɨɪɟɝɭɥɢɪɭɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɢ (ɋɊɈ) ɨ 
ɞɨɩɭɫɤɟ ɤ ɢɧɠɟɧɟɪɧɨ-ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ, ɢɧɠɟɧɟɪɧɨ-ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ 
ɪɚɛɨɬɚɦ; 

− ɨɫɧɚɳɟɧɧɵɟ ɚɩɩɚɪɚɬɭɪɨɣ, ɫɨɫɬɚɜ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ ɡɚɹɜɥɟɧɧɵɯ Ɂɚɤɚɡɱɢɤɨɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɴɟɦɭ ɢ 
ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ; 
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− ɢɦɟɸɳɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɨɩɵɬ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨɞɨɛɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 
ɢ ɬɨɱɧɨɫɬɢ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ ɬɚɤɨɝɨ ɠɟ ɢɥɢ ɛɥɢɡɤɨɝɨ ɤɥɚɫɫɚ. 

Ɉɪɝɚɧɢɡɚɰɢɹ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɸɳɚɹ ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ, ɞɨɥɠɧɚ 
ɢɦɟɬɶ ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɫɚɦɨɪɟɝɭɥɢɪɭɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɢ (ɋɊɈ) ɨ 
ɞɨɩɭɫɤɟ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɜɢɞɭ ɪɚɛɨɬ. 

ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɟ ɩɨɞɪɹɞɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ: 
ȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» ɹɜɥɹɸɳɢɣɫɹ ɨɞɧɢɦ ɢɡ ɤɪɭɩɧɟɣɲɢɯ 

ɰɟɧɬɪɨɜ ɜ Ɋɨɫɫɢɢ ɩɨ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɩɪɨɜɨɠɞɟɧɢɸ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. ɂɧɫɬɢɬɭɬ ɤɨɦɩɥɟɤɫɧɨ ɪɟɲɚɟɬ 
ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɦ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɢ ɜɟɞɟɬ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɢ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ ɪɟɲɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɞɥɹ ȽɌɋ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ 
ɞɨɛɵɜɚɸɳɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɜɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
Ɉɬɩɪɚɡɞɧɨɜɚɥɢ ɫɜɨɟ 100-ɥɟɬɢɟ ɜ 2021 ɝ. 

Ȼɚɥɬɢɣɫɤɚɹ Ƚɢɞɪɨɝɪɚɮɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ (ɈɈɈ «ȻȽɄ») – ɪɨɫɫɢɣɫɤɚɹ 
ɱɚɫɬɧɚɹ ɤɨɦɩɚɧɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɜ 2008 ɝɨɞɭ, ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɚ ɜɵɩɨɥɧɟɧɢɢ 
ɧɚɜɢɝɚɰɢɨɧɧɨ-ɝɢɞɪɨɝɪɚɮɢɱɟɫɤɨɝɨ, ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɢ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 
ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ (ɜ ɪɚɡɥɢɱɧɵɯ ɫɭɛɴɟɤɬɚɯ) Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɈɈɈ ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ Ɏɨɪɬ XXI - ɩɪɨɜɨɞɹɬ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɨɟɦɨɜ, ɲɟɥɶɮɨɜɨɣ ɡɨɧɵ ɦɨɪɟɣ ɢ ɩɨɞɜɨɞɧɵɯ 
ɬɟɯɧɨɝɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɪɚɡɪɚɛɨɬɤɚ, ɜɧɟɞɪɟɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɟɣɲɢɯ 
ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɩɨɞɜɨɞɧɵɯ ɪɚɛɨɬ ɢ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬ 
ɤɨɦɩɥɟɤɫɧɵɟ ɪɟɲɟɧɢɹ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɚɩɩɚɪɚɬɧɭɸ ɢ ɩɪɨɝɪɚɦɦɧɭɸ ɱɚɫɬɢ, 
ɦɟɬɨɞɢɤɭ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɩɭɫɤɨɧɚɥɚɞɤɭ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɢ ɬɟɯɧɢɱɟɫɤɭɸ 
ɩɨɞɞɟɪɠɤɭ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɋɚɛɚɧɤɭɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ 

ɪɟɤɟ ɘɪɸɡɚɧɶ ɫɨɫɬɨɹɳɟɣ ɢɡ ɝɪɭɧɬɨɜɨɣ ɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧ ɜɵɫɨɬɨɣ 48 ɦ, ɞɥɢɧɧɚ 
ɫɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1,24 ɤɦ. ɋɨɨɪɭɠɟɧɢɟ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨ II ɤɥɚɫɫɭ. 

Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ 
ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% - Q 0,1%=1374,5 ɦ3/ɫ ɢ ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ 
Qɫɪ.ɦɧɝɥ=75,8 ɦ3/ɫ. ɉɨɫɬɪɨɟɧɚ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɨɬ ɭɪɨɜɧɟɣ. 

Ⱦɚɥɟɟ ɫ ɩɨɦɨɳɶɸ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɪɚɫɫɱɢɬɚɧɵ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ, ɨɩɪɟɞɟɥɟɧ ɪɟɠɢɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨɫɬɪɨɟɧɵ ɢɧɬɟɝɪɚɥɶɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ. ɉɨɥɭɱɟɧɵ 
ɡɧɚɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɪɟɞɧɟɣ ɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ N˖˔˕ =Ͷͷ ʛʑ˕ ɢ Э˔˓ˏːˑˆ = ͳͺͳ ˏˎː. ˍʑ˕ ∙ ˚. 

ɂɫɯɨɞɹ ɢɡ ɪɚɧɧɢɯ ɪɚɫɱɟɬɨɜ ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɢɦɟɧɧɨ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-335 ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 
525/125-28. ɉɨɞɨɛɪɚɧɚ ɱɚɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɵ ɫɨɫɬɚɜ, ɬɢɩ ɢ ɤɨɦɩɨɧɨɜɤɚ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɨɫɬɚɜ 
ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɨɞɩɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɫɱɢɬɚɹ ɨɬ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ): 

− Ƚɥɭɯɚɹ ɡɟɦɥɹɧɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 173 ɦ; 
− ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 80 ɦ; 
− ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 40 ɦ; 
− Ƚɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 22 ɦ; 
− Ƚɥɭɯɚɹ ɡɟɦɥɹɧɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 928 ɦ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɩɥɨɬɢɧɚ ɋɚɛɚɧɤɭɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞёɠɧɨɫɬɢ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ c ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤɠɟ 
ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɢ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ, ɩɪɨɯɨɞɤɚ ɬɭɧɧɟɥɹ, ɭɤɥɚɞɤɚ ɛɟɬɨɧɚ, ɡɟɦɥɹɧɵɟ ɢ ɛɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱёɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 70844,4 ɪɭɛ./ɤȼɬ;  
– ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – 1,13 
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,27 ɪɭɛ./ɤȼɬ·ɱ;  
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɬɚɧɰɢɢ 540 ɦɟɫɹɰ c ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɞɚɧɧɵɟ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɨɟɤɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
1. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ Ⱥ.ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 

ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ / ɋɨɫɬ. Ⱥ.ɘ. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ.ɘ. Ɂɚɬɟɟɜɚ, Ȼ.ɂ. ɋɢɥɢɩɚɟɜ; ɋɒɎ 
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