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ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ..................................................................................................290 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ...................................................2190 ɦ

3
/ɫ; 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ .................................................................................................40 ɦ³/ɫ; 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................ɫɭɬɨɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .............................................................................................140,00 ɦ; 
Ɏɉɍ..................................................................................................................144,00 ɦ; 
ɍɆɈ ................................................................................................................139,80 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
ɩɨɥɧɵɣ..............................................................................................................0,44 ɤɦ

3
; 

ɩɨɥɟɡɧɵɣ .................................................................................................... .0,0053ɤɦ
3
; 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ...............................................................................................37,49 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ......................................................................................................35,57 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ................................................................................................33,60 ɦ; 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɚ) ɦɨɳɧɨɫɬɶ: 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ..............................................................................................90,00 Ɇȼɬ; 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ .......................................................................................... 95,00 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ........................................522 ɦɥɧ. ɤȼɬ·ɱ; 
8. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ..........................................................................96 ɦ / 42,2 ɦ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ .......................................................................567,0 ɦ / 42,2ɦ; 
ɜ) ɡɞɚɧɢɟ Ƚɗɋ............................................................................................33 ɦ / 42,2 ɦ; 
ɝ) ɜɨɞɨɫɥɢɜɧɚɹ ..........................................................................................68 ɦ / 33,5 ɦ; 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ............................................................3 ɨɬɜɟɪɫɬɢɹ 4×20; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ.......................................................................................................68 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ......................................................................................42,2ɦ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ..................................................................................................ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ…………………………………………………………………...2; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ......................................................................................... ɤɚɪɫɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ..............................................ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
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11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ....................................................................................... ɉɅ40ɛ-ȼ-450; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ................................................................................. ɋȼ-840/150-52; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................. 56,25 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................................... 166,7 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ....................................................................ɌȾɐ-63000/110; 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ................................................................... 60804,1 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ...................................................................... 19 ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ............................................................................................. 7 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

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

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

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

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
1.1 Ɍɨɩɨɝɪɚɮɢɹ 
 
Ƚɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɪɟɫɩɭɛɥɢɤɟ Ȼɚɲɤɨɪɬɨɫɬɚɧ (Ȼɚɲɤɢɪɢɹ), ɧɚ ɪɟɤɟ 

ɍɮɚ. Ɋɟɤɚ ɍɮɚ – ɩɪɢɬɨɤ ɪɟɤɢ Ȼɟɥɚɹ. Ɋɹɞɨɦ ɫ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɟɣ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫɟɥɨ ɉɚɜɥɨɜɤɚ, ɚ ɧɚ ɞɪɭɝɨɦ ɛɟɪɟɝɭ ɪɟɤɢ – ɞɟɪɟɜɧɹ 
ȼɟɪɯɧɟɤɢɪɨɜɫɤɢɣ. ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɪɚɡɦɟɫɬɢɦ ɧɚ ɦɟɫɬɟ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ. ɂɡɨɛɪɚɡɢɦ ɫɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɧɚ 
ɪɢɫɭɧɤɚɯ 1.1, 1.2. 

 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ 1.2 – ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
1.2 Ʉɥɢɦɚɬ 
 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ, ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɭɦɟɪɟɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɚɞɤɨɜ ɢ 
ɭɦɟɪɟɧɧɨɣ ɜɥɚɠɧɨɫɬɶɸ. Ɉɤɨɥɨ 60 % ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. 
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1.3 Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 
Ⱦɚɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.1: 
 

Ɍɚɛɥɢɰɚ 1.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɈȾɍ ɈȾɍ ɍɪɚɥɚ (ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 259,3 ɦɥɪɞ. ɤȼɬ∙ɱ) 

ɊȾɍ 
Ȼɚɲɤɢɪɫɤɨɟ ɊȾɍ (ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 26,93 ɦɥɪɞ. 

ɤȼɬ∙ɱ) 
Ɋɟɡɟɪɜɵ ɇɚɝɪɭɡɨɱɧɵɣ 2%, ɚɜɚɪɢɣɧɵɣ 10% 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ 
ȼɨɬɤɢɧɫɤɚɹ Ƚɗɋ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɟɞɚɱɚ ɜ ɊȾɍ 50% 

ɜɵɪɚɛɨɬɤɢ) 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇𝑁 =8,6 
 
Ⱦɚɧɧɵɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜɡɹɬɵ ɫ ɫɚɣɬɚ «ɋɢɫɬɟɦɧɵɣ 

ɨɩɟɪɚɬɨɪ» ɢ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.2: 
 

Ɍɚɛɥɢɰɚ 1.2 – Ⱦɚɧɧɵɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɩɨɬɪɟɛɥɟɧɢɹ 

ɑɚɫɵ 
Ɇɨɳɧɨɫɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɫɹɰɚɯ, Ɇȼɬ 

əɇȼ Ɏȿȼ ɆȺɊ ȺɉɊ ɆȺɃ ɂɘɇ ɂɘɅ ȺȼȽ ɋȿɇ ɈɄɌ ɇɈə ȾȿɄ 
0 3236 3209 3054 2874 2727 2570 2519 2556 2662 2927 3142 3240 
1 3245 3197 3031 2864 2710 2537 2502 2533 2638 2886 3131 3207 
2 3228 3190 3023 2849 2698 2513 2479 2516 2631 2888 3120 3198 
3 3245 3198 3041 2852 2683 2507 2471 2523 2653 2897 3139 3220 
4 3315 3264 3087 2894 2735 2540 2512 2548 2703 2961 3199 3258 
5 3429 3382 3191 2959 2791 2622 2581 2615 2791 3064 3330 3366 
6 3576 3508 3290 3054 2878 2722 2677 2719 2878 3150 3433 3497 
7 3665 3595 3372 3150 2989 2843 2779 2846 2982 3257 3520 3578 
8 3693 3623 3390 3199 3043 2916 2851 2909 3017 3287 3557 3621 
9 3679 3617 3390 3189 3035 2934 2876 2925 3021 3287 3541 3619 
10 3660 3591 3378 3168 3010 2934 2868 2899 3010 3249 3519 3590 
11 3646 3561 3353 3152 2990 2923 2871 2898 3005 3243 3503 3583 
12 3630 3540 3340 3139 2978 2933 2872 2892 2973 3235 3500 3570 
13 3604 3534 3320 3123 2975 2917 2862 2877 2964 3226 3501 3551 
14 3599 3538 3322 3126 2960 2901 2852 2884 2965 3238 3517 3583 
15 3621 3536 3330 3127 2948 2861 2844 2866 2961 3259 3568 3623 
16 3680 3587 3342 3140 2946 2843 2828 2852 2974 3281 3607 3661 
17 3689 3653 3392 3162 2942 2825 2810 2832 3016 3343 3606 3648 
18 3664 3633 3444 3194 2956 2814 2795 2829 3075 3342 3560 3621 
19 3617 3587 3445 3218 3005 2823 2805 2880 3087 3301 3505 3581 
20 3554 3521 3395 3194 3031 2836 2827 2899 3001 3228 3434 3526 
21 3474 3429 3298 3095 2973 2805 2779 2793 2888 3130 3344 3442 
22 3376 3316 3188 2981 2867 2704 2668 2694 2778 3042 3268 3343 
23 3314 3256 3104 2915 2774 2599 2569 2605 2698 2981 3203 3244 

 
Ⱦɚɧɧɵɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.3: 
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Ɍɚɛɥɢɰɚ 1.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɉɬɦɟɬɤɚ ɇɉɍ, ɦ 140,0 

Ɉɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ, ɦ 102,0 
Vɜɞɯɪ ɩɪɢ ɇɉɍ, ɤɦ3 0,047 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ, ɦ 0,2 
 
Ⱦɚɧɧɵɟ ɤɪɢɜɨɣ Zɜɛ=f(Vɜɞɯɪ) ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.4 ɢ ɤɪɢɜɚɹ 

Zɜɛ=f(Vɜɞɯɪ) ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 
 

Ɍɚɛɥɢɰɚ 1.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤɪɢɜɨɣ ɫɜɹɡɢ Zɜɛ=f(Vɜɞɯɪ) 
V, ɤɦ3 Zɜɛ, ɦ Zɜɛ ɪɚɫɱ, ɦ Ɉɲɢɛɤɚ, ɦ 

0 102 102,00 0,00 
0,024 107 107,01 -0,01 
0,056 112 111,99 0,01 
0,101 117 117,01 -0,01 
0,1604 122 122,00 0,00 
0,229 127 127,00 0,00 
0,305 132 132,00 0,00 
0,3981 137 137,00 0,00 
0,47 140 140,00 0,00 
0,527 142 142,00 0,00 

 

 
Ɋɢɫɭɧɨɤ 1.3 – Ʉɪɢɜɚɹ Zɜɛ=f(Vɜɞɯɪ) 

 
ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ Zɜɛ=f(Vɜɞɯɪ): 
 
ɭ=-8224,49923706054x6+17166,3384742736x5-14201,776766777x4 + 

+5906,07989358901x3-1354,07826068997x2+238,054447438567x + 
+101,997670266341. 
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Ⱦɚɧɧɵɟ ɤɪɢɜɨɣ Zɧɛ=f(Qɧɛ) ɥɟɬɨ ɢ ɡɢɦɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.5 ɢ ɤɪɢɜɚɹ 
Zɧɛ=f(Qɧɛ) ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.4. 
 
Ɍɚɛɥɢɰɚ 1.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤɪɢɜɵɯ ɫɜɹɡɟɣ Zɧɛ=f(Qɧɛ) ɥɟɬɨ ɢ ɡɢɦɚ 

Zɧɛ, ɦ 
Qɧɛ, 

ɦ3/cɟɤ, 
ɥɟɬɨ 

Qɧɛ, 
ɦ3/cɟɤ, 
ɡɢɦɚ 

Zɧɛ ɪɚɫɱ. 
ɥɟɬɨ, ɦ 

Zɧɛ ɪɚɫɱ. 
ɡɢɦɚ, ɦ 

Ɉɲɢɛɤɚ 
ɥɟɬɨ, ɦ 

Ɉɲɢɛɤɚ 
ɡɢɦɚ, ɦ 

102,0 0 0 102,00 102,0 0,00 0,00 
102,50 64,35 49,5 102,50 102,50 0,00 0,00 
103,00 143 110,0 103,00 103,00 0,00 0,00 
104,00 353,6 272,0 104,00 104,00 0,00 0,00 
105,00 640,9 493,0 105,00 105,00 0,00 0,00 
106,00 1033,5 795,0 106,00 106,00 0,00 0,00 
107,00 1750 1346,2 107,00 107,00 0,00 0,00 
107,40 6000 4615,4 107,40 107,40 0,00 0,00 

 

 

Ɋɢɫɭɧɨɤ 1.4 – Ʉɪɢɜɚɹ Zɧɛ=f(Qɧɛ) ɥɟɬɨ ɢ ɡɢɦɚ 
 

ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ Zɧɛ=f(Qɧɛ) ɡɢɦɚ: 
 
y = -0,000000000000000013038786784x6 + 

0,000000000000047013371114960x5 - 0,000000000066818408445135100x4 + 
0,000000049712731708950700000x3 - 0,000023394750314764700000000x2 + 
0,011145094991661600000000000x + 102,000000766537000000000000000 

 
ɍɪɚɜɧɟɧɢɟ ɩɨɥɢɧɨɦɚ ɤɪɢɜɨɣ Zɧɛ=f(Qɧɛ) ɥɟɬɨ: 
 
y = -0,000000000000000002701323313x6 + 

0,000000000000012662050735983x5 - 0,000000000023394956111255600x4 + 
0,000000022627518525553100000x3 - 0,000013842980024492100000000x2 + 
0,008573102866648700000000000x + 101,999996489671000000000000000 

 
Ⱦɚɧɧɵɟ ɩɨ ɩɨɬɟɪɹɦ ɪɚɫɯɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɦ ɫɚɧ ɩɨɩɭɫɤ ɩɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ 

ɝɨɞɭ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.6 ɢ 1.7: 
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Ɍɚɛɥɢɰɚ 1.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɫɚɧ ɩɨɩɭɫɤɚ 
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX X XI  XII 
Q51% 117 120 126 671 939 601 549 207 173 156 147 100 

Ɍɪɟɛɭɟɦɵɣ ɫɚɧ 
ɩɨɩɭɫɤ 

40 40 40 40 40 40 40 40 40 40 40 40 

 
Ɍɚɛɥɢɰɚ 1.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɩɨɬɟɪɹɦ ɪɚɫɯɨɞɚ 

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

Qɢɫɩ 0 0 1 7 9 12 11 2 2 1 0 0 
Qɥɶɞɨɨɛɪ 5 5 5 -17 -23 0 0 0 0 11 10 5 

Qɮ 1 1 1 1 1 1 1 1 1 1 1 1 
Qɲɥɸɡ 0 0 0 27 38 24 22 8 5 5 0 0 

 
ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɍɮɚ ɡɚɧɟɫɟɧ ɜ ɬɚɛɥɢɰɭ 1.8: 

 
Ɍɚɛɥɢɰɚ 1.8 – ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɍɮɚ 

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

1 1936 101 108 113 672 1847 543 450 141 128 124 107 97 369 

2 1937 106 117 141 581 930 458 412 330 310 194 131 108 318 

3 1938 104 105 106 765 1054 697 560 336 330 286 207 107 388 

4 1939 102 108 121 639 952 424 393 287 260 247 241 103 323 

5 1940 109 108 116 731 1134 631 415 306 302 280 254 101 374 

6 1941 103 116 126 735 953 548 406 327 311 246 152 107 344 

7 1942 100 113 144 784 1105 650 418 233 217 169 124 106 347 

8 1943 109 114 128 700 1439 540 396 274 238 226 183 103 371 

9 1944 107 112 121 585 711 478 376 280 224 186 148 104 286 

10 1945 106 117 133 664 908 579 513 273 182 133 130 116 321 

11 1946 102 112 132 697 1503 741 557 233 215 195 146 114 396 

12 1947 103 123 147 707 1444 642 361 306 248 213 156 106 380 

13 1948 113 115 117 822 1212 690 586 320 153 149 142 125 379 

14 1949 60 75 69 730 974 580 355 182 168 174 205 100 306 

15 1950 100 103 99 1058 1144 503 401 96 85 222 193 123 344 

16 1951 128 144 135 1059 1452 448 382 290 214 110 96 101 380 

17 1952 76 82 96 873 1114 444 369 195 171 103 99 96 310 

18 1953 115 117 115 673 906 434 365 246 238 273 234 143 322 

19 1954 107 110 110 756 1038 463 388 96 129 152 112 111 298 

20 1955 131 102 128 721 1049 629 458 262 338 290 251 174 378 

21 1956 97 105 170 772 987 445 379 200 200 294 211 141 333 

22 1957 69 77 67 779 1017 695 538 187 176 237 214 138 350 

23 1958 125 138 225 873 1048 634 440 273 219 262 252 147 386 

24 1959 105 111 129 810 1159 702 514 98 169 88 93 96 340 

25 1960 87 101 107 909 1466 561 474 171 94 92 91 96 354 

26 1961 95 96 97 578 774 501 444 175 152 134 127 85 272 

27 1962 114 122 123 708 914 569 457 190 326 304 126 105 338 

28 1963 100 108 104 433 630 385 348 105 155 120 112 104 225 
29 1964 104 105 107 740 896 689 651 336 329 313 157 163 383 

30 1965 107 108 122 486 955 380 350 112 239 124 312 178 289 
31 1966 141 180 146 558 1177 457 351 262 301 254 224 169 352 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.8 
m Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX X XI  XII 

Qɫɪ. 
ɝɨɞ 

32 1967 81 96 60 564 621 360 344 162 149 243 77 80 236 
33 1968 130 146 147 763 1524 534 340 201 259 186 182 120 378 
34 1969 82 99 85 541 603 477 400 232 158 250 190 118 270 
35 1970 93 107 105 707 2337 500 447 123 99 121 115 108 405 
36 1971 118 127 123 766 902 479 467 235 310 336 217 172 354 
37 1972 99 112 100 819 1863 450 367 136 80 103 98 108 361 
38 1973 82 91 101 658 801 392 354 144 152 252 192 120 278 
39 1974 86 92 88 834 966 547 485 287 293 234 191 131 353 
40 1975 120 124 130 790 1025 385 368 224 224 182 195 148 326 
41 1976 112 120 159 863 1262 390 343 90 101 196 194 159 332 

42 1977 89 95 90 697 1030 506 469 246 316 217 322 202 357 

43 1978 107 110 107 503 539 436 356 218 190 306 259 172 275 
44 1979 58 69 82 410 647 390 344 317 278 246 192 137 264 
45 1980 117 120 126 671 939 601 549 207 173 156 147 100 344 
46 1981 109 119 113 1193 1607 455 349 155 96 109 109 115 377 
47 1982 100 109 104 909 1287 495 394 202 210 104 103 106 344 
48 1983 119 124 117 687 1043 580 467 310 333 206 330 181 375 
49 1984 113 121 127 716 1623 538 446 293 219 242 199 152 399 
50 1985 127 131 123 1013 1425 647 464 240 101 86 84 123 380 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ 103 111 118 734 1119 526 425 223 211 199 173 124 339 

 
ȼ ɬɚɛɥɢɰɟ 1.9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ 

ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɧɚ ɪɢɫɭɧɤɟ 1.5 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɤɪɢɜɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ P 0,01%. 

 
Ɍɚɛɥɢɰɚ 1.9 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
P, % 0,01 0,1 0,5 1 3 5 10 20 50 90 95 97 99 99,9 

Qɦɚɯ ɪ 3243 2729 2355 2190 1911 1779 1589 1383 1060 725 661 626 569 505 

 

 

Ɋɢɫɭɧɨɤ 1.5 – Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ P 0,01% 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

 
2.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

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

1.8: 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ 

 
Ɋɚɧɠɢɪɭɟɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨ ɜɟɥɢɱɢɧɟ ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɤ 

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

ɝɞɟ ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ;  ݊ – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ. 
ɐɜɟɬɨɦ ɜɵɞɟɥɹɟɦ ɝɨɞɚ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɢ 

ɡɚɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.1:  
 ܲ = ͻͲ% – ɛɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (ɝɨɥɭɛɨɣ) – 1961;  ܲ = Ͷͻ% – ɛɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (ɨɪɚɧɠɟɜɵɣ) – 1980. 
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Ɍɚɛɥɢɰɚ 2.1 - Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɪɚɫɯɨɞɚɦ 
n Ƚɨɞɵ Qɫɪ. ɝɨɞ, ɦ^3/cɟɤ P,% 
1 1970 405 2 
2 1984 399 4 
3 1946 396 6 
4 1938 388 8 
5 1958 386 10 
6 1964 383 12 
7 1985 381 14 
8 1947 380 16 
9 1951 380 18 
10 1948 379 20 
11 1955 378 22 
12 1968 378 24 
13 1981 377 25 
14 1983 375 27 
15 1940 374 29 
16 1943 371 31 
17 1936 369 33 
18 1972 361 35 
19 1977 357 37 
20 1960 354 39 
21 1971 354 41 
22 1974 353 43 
23 1966 352 45 
24 1957 350 47 
25 1980 350 49 
26 1942 347 51 
27 1941 344 53 
28 1950 344 55 
29 1982 344 57 
30 1959 340 59 
31 1962 338 61 
32 1956 333 63 
33 1976 332 65 
34 1975 326 67 
35 1939 323 69 
36 1953 322 71 
37 1945 321 73 
38 1937 318 75 
39 1952 310 76 
40 1949 306 78 
41 1954 298 80 
42 1944 286 82 
43 1973 278 84 
44 1978 275 86 
45 1965 273 88 
46 1961 272 90 
47 1969 270 92 
48 1979 264 94 
49 1967 236 96 
50 1963 225 98 
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I. ɩɨ ɦɟɫɹɰɚɦ ɢɡ ɜɫɟɝɨ ɪɹɞɚ, ɤɨɬɨɪɵɟ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɡɧɚɱɟɧɢɹɦ 
ɪɚɫɯɨɞɨɜ ɫɱɢɬɚɸɬɫɹ ɩɨɥɨɜɨɞɧɵɦɢ (IV, V, VI , VII ) ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ. Ɋɚɧɠɢɪɭɟɦ ɷɬɢ ɪɚɫɯɨɞɵ ɩɨ ɭɛɵɜɚɧɢɸ ɢ ɨɩɪɟɞɟɥɹɟɦ ɢɯ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɜɵɲɟɨɩɢɫɚɧɧɨɣ ɮɨɪɦɭɥɟ ɢ ɡɚɧɨɫɢɦ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɭ 2.2 
[1]: 

 
Ɍɚɛɥɢɰɚ 2.2 – ɋɪɟɞɧɟɜɨɞɧɵɟ ɪɚɫɯɨɞɵ ɩɨɥɨɜɨɞɶɹ ɢ ɪɟɡɭɥɶɬɚɬ ɢɯ ɪɚɧɠɢɪɨɜɚɧɢɹ 

p Ƚɨɞɵ IV  V VI  VII 
Qɩɨɥ. 
ɫɪɟɞ 

p* Ƚɨɞɵ 
Qɩɨɥ. 
ɫɪɟɞ 

P 

1 1936 672 1847 543 450 878 1 1970 998 2 
2 1937 581 930 458 412 595 2 1981 901 4 
3 1938 765 1054 697 560 769 3 1985 887 6 
4 1939 639 952 424 393 602 4 1936 878 8 
5 1940 731 1134 631 415 728 5 1972 875 10 
6 1941 735 953 548 406 661 6 1946 875 12 
7 1942 784 1105 650 418 739 7 1960 853 14 
8 1943 700 1439 540 396 769 8 1951 835 16 
9 1944 585 711 478 376 538 9 1984 831 18 
10 1945 664 908 579 513 666 10 1948 828 20 
11 1946 697 1503 741 557 875 11 1959 796 22 
12 1947 707 1444 642 361 789 12 1968 790 24 
13 1948 822 1212 690 586 828 13 1947 789 25 
14 1949 730 974 580 355 660 14 1950 777 27 
15 1950 1058 1144 503 401 777 15 1982 771 29 
16 1951 1059 1452 448 382 835 16 1938 769 31 
17 1952 873 1114 444 369 700 17 1943 769 33 
18 1953 673 906 434 365 595 18 1957 757 35 
19 1954 756 1038 463 388 661 19 1958 749 37 
20 1955 721 1049 629 458 714 20 1964 744 39 
21 1956 772 987 445 379 646 21 1942 739 41 
22 1957 779 1017 695 538 757 22 1940 728 43 
23 1958 873 1048 634 440 749 23 1976 715 45 
24 1959 810 1159 702 514 796 24 1955 714 47 
25 1960 909 1466 561 474 853 25 1974 708 49 
26 1961 578 774 501 444 574 26 1952 700 51 
27 1962 708 914 569 457 662 27 1983 694 53 
28 1963 433 630 385 348 449 28 1980 690 55 
29 1964 740 896 689 651 744 29 1977 676 57 
30 1965 486 955 380 350 543 30 1945 666 59 
31 1966 558 1177 457 351 636 31 1962 662 61 
32 1967 564 621 360 344 472 32 1954 661 63 
33 1968 763 1524 534 340 790 33 1941 661 65 
34 1969 541 603 477 400 505 34 1949 660 67 
35 1970 707 2337 500 447 998 35 1971 654 69 
36 1971 766 902 479 467 654 36 1956 646 71 
37 1972 819 1863 450 367 875 37 1975 642 73 
38 1973 658 801 392 354 551 38 1966 636 75 
39 1974 834 966 547 485 708 39 1939 602 76 
40 1975 790 1025 385 368 642 40 1937 595 78 
41 1976 863 1262 390 343 715 41 1953 595 80 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 

p Ƚɨɞɵ IV  V VI  VII 
Qɩɨɥ. 
ɫɪɟɞ 

p* Ƚɨɞɵ 
Qɩɨɥ. 
ɫɪɟɞ 

P 

42 1977 697 1030 506 469 676 42 1961 574 82 
43 1978 503 539 436 356 459 43 1973 551 84 
44 1979 410 647 390 344 448 44 1965 543 86 
45 1980 671 939 601 549 690 45 1944 538 88 
46 1981 1193 1607 455 349 901 46 1969 505 90 
47 1982 909 1287 495 394 771 47 1967 472 92 
48 1983 687 1043 580 467 694 48 1978 459 94 
49 1984 716 1623 538 446 831 49 1963 449 96 
50 1985 1013 1425 647 464 887 50 1979 448 98 

 
Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɬɚɤɠɟ ɜɵɞɟɥɹɟɦ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ, 

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

ʞ9଴ሺ˒ˑˎˑ˅ˑˇː˞ˌሻܭ  = ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˕ˈˍ˖˜.ሺͳͻ͸ͻሻܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˄˃ˊ.ሺͳͻ͸ͳሻ = ͷͲͷͷ͹Ͷ = Ͳ,ͺ͹ͻ,                    ሺʹ.ʹሻ 
 

ɝɞɟ ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇ.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
Ȼɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɜɵɞɟɥɹɟɦ ɨɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ, ɚ 

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

ʞସ9ሺ˒ˑˎˑ˅ˑˇː˞ˌሻܭ  = ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺͳͻ͹Ͷሻܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺͳͻͺͲሻ = ͹Ͳͺ͸ͻͲ = ͳ,Ͳʹ͸,                 ሺʹ.͵ሻ 
 

ɝɞɟ ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ. 
II. ɩɨ ɦɟɫɹɰɚɦ ɢɡ ɜɫɟɝɨ ɪɹɞɚ, ɤɨɬɨɪɵɟ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɡɧɚɱɟɧɢɹɦ 

ɪɚɫɯɨɞɨɜ ɫɱɢɬɚɸɬɫɹ ɦɟɠɟɧɧɵɦɢ (I, II, III, VIII, IX, X, XI , XII ) ɧɚɯɨɞɢɦ ɫɪɟɞɧɢɟ 
ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ. Ɋɚɧɠɢɪɭɟɦ ɷɬɢ ɪɚɫɯɨɞɵ ɩɨ ɭɛɵɜɚɧɢɸ ɢ 
ɨɩɪɟɞɟɥɹɟɦ ɢɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɜɵɲɟɨɩɢɫɚɧɧɨɣ ɮɨɪɦɭɥɟ ɢ ɡɚɧɨɫɢɦ 
ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰe 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɜɨɞɧɵɟ ɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɪɟɡɭɥɶɬɚɬ ɢɯ ɪɚɧɠɢɪɨɜɚɧɢɹ 
m Ƚɨɞɵ I II  III  VIII IX X XI  XII Qɦɟɠɫɪɟɞ m* Ƚɨɞɵ Qɦɟɠ.ɫɪɟɞ P 
1 1936 101 108 113 141 128 124 107 97 115 1 1983 215 2 
2 1937 106 117 141 330 310 194 131 108 180 2 1966 210 4 
3 1938 104 105 106 336 330 286 207 107 198 3 1955 210 6 
4 1939 102 108 121 287 260 247 241 103 184 4 1958 205 8 
5 1940 109 108 116 306 302 280 254 101 197 5 1971 205 10 
6 1941 103 116 126 327 311 246 152 107 186 6 1964 202 12 
7 1942 100 113 144 233 217 169 124 106 151 7 1938 198 14 
8 1943 109 114 128 274 238 226 183 103 172 8 1977 197 16 
9 1944 107 112 121 280 224 186 148 104 160 9 1940 197 18 
10 1945 106 117 133 273 182 133 130 116 149 10 1941 186 20 
11 1946 102 112 132 233 215 195 146 114 156 11 1953 185 22 
12 1947 103 123 147 306 248 213 156 106 175 12 1939 184 24 
13 1948 113 115 117 320 153 149 142 125 154 13 1978 184 25 
14 1949 60 75 69 182 168 174 205 100 129 14 1984 183 27 
15 1950 100 103 99 96 85 222 193 123 128 15 1937 180 29 
16 1951 128 144 135 290 214 110 96 101 152 16 1956 177 31 
17 1952 76 82 96 195 171 103 99 96 115 17 1962 176 33 
18 1953 115 117 115 246 238 273 234 143 185 18 1947 175 35 
19 1954 107 110 110 96 129 152 112 111 116 19 1974 175 37 
20 1955 131 102 128 262 338 290 251 174 210 20 1979 172 39 
21 1956 97 105 170 200 200 294 211 141 177 21 1943 172 41 
22 1957 69 77 67 187 176 237 214 138 146 22 1968 171 43 
23 1958 125 138 225 273 219 262 252 147 205 23 1975 168 45 
24 1959 105 111 129 98 169 88 93 96 111 24 1965 163 47 
25 1960 87 101 107 171 94 92 91 96 105 25 1944 160 49 
26 1961 95 96 97 175 152 134 127 85 120 26 1946 156 51 
27 1962 114 122 123 190 326 304 126 105 176 27 1948 154 53 
28 1963 100 108 104 105 155 120 112 104 114 28 1951 152 55 
29 1964 104 105 107 336 329 313 157 163 202 29 1969 152 57 
30 1965 107 108 122 112 239 124 312 178 163 30 1942 151 59 
31 1966 141 180 146 262 301 254 224 169 210 31 1945 149 61 
32 1967 81 96 60 162 149 243 77 80 119 32 1957 146 63 
33 1968 130 146 147 201 259 186 182 120 171 33 1980 143 65 
34 1969 82 99 85 232 158 250 190 118 152 34 1973 142 67 
35 1970 93 107 105 123 99 121 115 108 109 35 1976 141 69 
36 1971 118 127 123 235 310 336 217 172 205 36 1982 130 71 
37 1972 99 112 100 136 80 103 98 108 105 37 1949 129 73 
38 1973 82 91 101 144 152 252 192 120 142 38 1950 128 75 
39 1974 86 92 88 287 293 234 191 131 175 39 1985 127 76 
40 1975 120 124 130 224 224 182 195 148 168 40 1961 120 78 
41 1976 112 120 159 90 101 196 194 159 141 41 1967 119 80 
42 1977 89 95 90 246 316 217 322 202 197 42 1954 116 82 
43 1978 107 110 107 218 190 306 259 172 184 43 1981 116 84 
44 1979 58 69 82 317 278 246 192 137 172 44 1936 115 86 
45 1980 117 120 126 207 173 156 147 100 143 45 1952 115 88 
46 1981 109 119 113 155 96 109 109 115 116 46 1963 114 90 
47 1982 100 109 104 202 210 104 103 106 130 47 1959 111 92 
48 1983 119 124 117 310 333 206 330 181 215 48 1970 109 94 
49 1984 113 121 127 293 219 242 199 152 183 49 1960 105 96 
50 1985 127 131 123 240 101 86 84 123 127 50 1972 105 98 
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Ȼɚɡɨɜɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɬɨɠɟ ɜɵɞɟɥɹɟɦ ɝɨɥɭɛɵɦ ɰɜɟɬɨɦ, 
ɚ ɝɨɞ, ɜɵɩɚɜɲɢɣ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = ͻͲ% ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

ʞ9଴ሺˏˈˉˈːː˞ˌሻܭ  = ܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇː.˕ˈˍ˖˜.ሺͳͻ͸͵ሻܳ˔˓ˈˇ.˒ˑˎˑ˅ˑˇː.˄˃ˊ.ሺͳͻ͸ͳሻ = ͳͳͶͳʹͲ = Ͳ,ͻͷ,                        ሺʹ.Ͷሻ 
 

ɝɞɟ ܳ˔˓ˈˇ.ˏˈˉˈː.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.ˏˈˉˈː.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
Ȼɚɡɨɜɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɜɵɞɟɥɹɟɦ ɨɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ, ɚ 

ɝɨɞ, ɜɵɩɚɜɲɢɣ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲ = Ͷͻ% ɩɪɢɧɢɦɚɟɦ ɡɚ ɬɟɤɭɳɢɣ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. ɇɚɣɞёɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

ʞସ9ሺˏˈˉˈːː˞ˌሻܭ  = ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜.ሺͳͻͶͶሻܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ.ሺͳͻͺͲሻ = ͳ͸ͲͳͶ͵ = ͳ,ͳͳͻ,                    ሺʹ.ͷሻ 
 
ɝɞɟ ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˕ˈˍ˖˜. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɬɟɤɭɳɟɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ; ܳ˔˓ˈˇ.˔˓ˈˇːˈ˅ˑˇ.˄˃ˊ. – ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜ ɛɚɡɨɜɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ. 

III.  Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ. 
 
a) ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1961) 

ɜɵɩɢɫɵɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ. Ɍ.ɤ. ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ܭʞ9଴ሺˏˈˉˈːː˞ˌሻ = Ͳ,ͻͷ,  ܭʞ9଴ሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = Ͳ,ͺ͹ͻ ɨɛɚ ɩɨɧɢɠɚɸɳɢɟ, ɪɚɫɯɨɞɵ 
ɨɫɬɚɸɬɫɹ ɩɪɟɠɧɢɦɢ, ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ 
P=90% 

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

1961 95 96 97 578 774 501 444 175 152 134 127 85 272 

 
b) ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ. Ɋɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (1980) 

ɜɵɩɢɫɵɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɨɣ. Ɍ.ɤ. ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ܭʞସ9ሺˏˈˉˈːː˞ˌሻ = ͳ,ͳͳͻ, ܭʞସ9ሺ˒ˑˎˑ˅ˑˇː˞ˌሻ = ͳ,Ͳʹ͸ ɨɛɚ ɩɨɜɵɲɚɸɳɢɟ, ɪɚɫɯɨɞɵ 
ɨɫɬɚɸɬɫɹ ɩɪɟɠɧɢɦɢ, ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.5 ɢ ɢɡɨɛɪɚɡɢɦ ɪɚɫɱɟɬɧɵɟ 
ɝɢɞɪɨɝɪɚɮɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ ɧɚ ɪɢɫɭɧɤɟ 2.2.  
 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ 
P=49% 

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

1980 117 120 126 671 939 601 549 207 173 156 147 100 326 
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Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 

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

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

ɝɞɟ ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ܹ̝ ˓.  ˏː. – ɨɛɴɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ. 
ȿɫɥɢ 0,1 >ߚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɱɢɬɚɟɬɫɹ ɫɭɬɨɱɧɵɦ, ɟɫɥɢ 0,1 < ߚ – ɝɨɞɢɱɧɵɦ. 
Ɉɛɴɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɫɬɨɤɚ ɪɟɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ̝ ˓.  ˏː = ͵͸ͲͲ ∙ ʹͶ ∙ ͵͸ͷ ∙ ܳ˔˓ͳͲ9 ,                                                                            ሺʹ.͹ሻ 
 

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

 ܹ̝ ˓ = ͵͸ͲͲ ∙ ʹͶ ∙ ͵͸ͷ ∙ ͵͵ͻͳͲ9 = ͳͲ,͸ͻ ˍˏଷ. 
 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܸ˒ ˑˎ = ͳ͵ ∙ ʜܸʞʢ = ͳ͵ ∙ Ͳ,Ͷ͹ = Ͳ,ͳͷ͸ ˍˏଷ.                                                            ሺʹ.ͺሻ 

 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
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ߚ = ܸ˒ ˑˎܹ̝ ˓.ˏː = Ͳ,ͳͷ͸ͳͲ,͸ͻ =  Ͳ,Ͳͳͷ͸. 
 

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

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

ɬɪɟɛɨɜɚɧɢɣ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ 
 

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

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

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

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

ɝɞɟ ܳ𝑖 – ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ i ɦɟɫɹɰ; ∑ ܳ˒ˑ˕ 𝑖 − ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜ i ɦɟɫɹɰ. 
3) ɪɚɫɯɨɞ ɜ ɇȻ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳː˄ 𝑖 = ܳ𝑖 + ܳ˗,                                                                                                    ሺʹ.ͳͳሻ  
 

ɝɞɟ ܳ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); ܳ˗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9). 
4) ɨɬɦɟɬɤɚ ȼȻ, ɪɚɜɧɚɹ ɨɬɦɟɬɤɟ ɇɉɍ; 
5) ɨɬɦɟɬɤɚ ɇȻ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɡɢɦɧɟɣ ɢ ɥɟɬɧɟɣ ɤɪɢɜɵɦ ɩɨɥɢɧɨɦɚ 

(ɪɢɫɭɧɤɢ 3,4); 
6) ɧɚɩɨɪ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʜ𝑖 = ܼ˅˄𝑖 − ܼː˄𝑖 − ∆ℎ,                                                                                         ሺʹ.ͳʹሻ 
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ɝɞɟ ܼ˅˄𝑖 – ɨɬɦɟɬɤɚ ȼȻ ɜ i ɦɟɫɹɰ; ܼː˄𝑖 – ɨɬɦɟɬɤɚ ɇȻ ɜ i ɦɟɫɹɰ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ. 
 
7) ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ˆܰˠ˔ 𝑖 =  ݇𝑁 ∙ ܳ˒ 𝑖 ∙ ʜ𝑖ͳͲͲͲ ,                                                                                           ሺʹ.ͳ͵ሻ 
 

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

8) ɦɨɳɧɨɫɬɶ ɫɚɧ ɩɨɩɭɫɤɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

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

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

 
9) ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

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

ɝɞɟ ˆܰˠ˔ 𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.13); ˔ܰ˃ː 𝑖 − ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.14). 
 
10) ɜɵɪɚɛɨɬɤɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∆Э 𝑖 = ∆  ܰ𝑖 ∙ ʹͶ,                                                                                                     ሺʹ.ͳ͸ሻ  
 
ɝɞɟ ∆  ܰ𝑖 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.15). 
 

ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.6. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪɵ I II  III  IV V VI VII VIII IX X XI XII ∑ Q˒ˑ˕ 6 6 7 18 24 37 34 11 8 17 11 6 Q˒ i 111 114 119 653 915 564 515 196 165 139 136 94 Qː˄ i 112 115 120 654 916 565 516 197 166 140 137 95 

Zɜɛ 140 140 140 140 140 140 140 140 140 140 140 140 

Zɧɛ 103,02 103,04 103,07 105,04 105,73 104,76 104,60 103,29 103,13 103,21 103,19 102,89 ʜi 36,78 36,76 36,73 34,76 34,07 35,04 35,20 36,51 36,67 36,59 36,61 36,91 Nˆˠ˔ i, Ɇȼɬ 35 36 37 195 268 170 156 61 52 44 43 30 N˔˃ː i, Ɇȼɬ 13 13 13 12 12 12 12 13 13 13 13 13 ∆N i, Ɇȼɬ 23 23 25 183 256 158 144 49 39 31 30 17 ∆Э i, 
Ɇȼɬ∙ɱ 

541 563 597 4400 6150 3789 3451 1173 947 745 723 411 

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

ɫɭɬɨɤ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɚ ɬɚɤɠɟ, ɫɨɜɦɟɫɬɧɨ ɫ ɪɚɫɱɟɬɨɦ ɫɪɚɛɨɬɤɢ, ɩɨɫɬɪɨɟɧɢɟ 
ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. ɇɚɦ ɩɨɧɚɞɨɛɹɬɫɹ ɡɧɚɱɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɢɡ 
ɬɚɛɥɢɰɵ 1.2 [3], ɚ ɬɚɤɠɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰɵ 2.6. 

Ⱦɥɹ ɧɚɱɚɥɚ ɧɭɠɧɨ ɧɚɣɬɢ ɡɧɚɱɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɚɦɵɯ ɧɚɝɪɭɠɟɧɧɵɯ ɦɟɫɹɰɚɯ – ɹɧɜɚɪɟ 
ɢɥɢ ɞɟɤɚɛɪɟ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ – ɹɧɜɚɪɶ. Ȼɟɪɟɦ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 1.2 ɞɥɹ ɹɧɜɚɪɹ. 
ȼɵɩɢɫɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ∆Эˢː˅ ɫ ɩɢɤɚ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɨɛɟɫɩɟɱɢɜɚɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɢ ɡɚɞɚɧɧɨɦ 
ɪɚɫɯɨɞɟ 

Ⱦɚɥɟɟ ɧɚɯɨɞɢɬɫɹ ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ɂɧɚɱɟɧɢɟ ɷɬɨɣ ɥɢɧɢɢ 
ɨɬɧɢɦɚɟɬɫɹ ɨɬ ɡɧɚɱɟɧɢɣ ɤɚɠɞɨɝɨ ɱɚɫɚ. ɋɭɦɦɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 
ɦɨɳɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɚɜɧɹɬɶɫɹ ɡɧɚɱɟɧɢɸ ∆Э ɢɡ ɬɚɛɥɢɰɵ 2.6. Ɋɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥɢɰɭ 2.7. 
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Ɍɚɛɥɢɰɚ 2.7 – ɉɪɢɦɟɪɧɨɟ ɧɚɯɨɠɞɟɧɢɟ ɡɨɧɵ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  
ɑɚɫɵ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ - 
3609,5 

0:00:00 3236 -373 
1:00:00 3245 -365 
2:00:00 3228 -381 
3:00:00 3245 -364 
4:00:00 3315 -294 
5:00:00 3429 -180 
6:00:00 3576 -34 
7:00:00 3665 56 
8:00:00 3693 84 
9:00:00 3679 70 
10:00:00 3660 51 
11:00:00 3646 37 
12:00:00 3630 20 
13:00:00 3604 -5 
14:00:00 3599 -11 
15:00:00 3621 12 
16:00:00 3680 71 
17:00:00 3689 80 
18:00:00 3664 54 
19:00:00 3617 8 
20:00:00 3554 -56 
21:00:00 3474 -136 
22:00:00 3376 -234 
23:00:00 3314 -295 ∑ ܰ " + " 541 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ, ɩɨɥɭɱɚɟɦ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɟ ɱɚɫɵ ɫɭɬɨɤ ɞɥɹ 

ɹɧɜɚɪɹ. ȼ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ, ɜ 
ɨɬɪɢɰɚɬɟɥɶɧɵɟ – ɧɚɩɨɥɧɹɟɬɫɹ. ɉɨ ɷɬɢɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ. 
ɂɡɨɛɪɚɡɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɹɧɜɚɪɶ 
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Ⱦɚɥɟɟ, ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
1) Qɛɵɬ, Qɩɨɬɟɪ, Qɮ, Qɩɨɥɟɡ, ɡɚɩɨɥɧɹɸɬɫɹ ɢɡ ɬɚɛɥɢɰ 1.6, 1.7 ɢ 2.9; 
2) ɫɪɚɛɨɬɤɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ Vɜɞɯɪ= Vɇɉɍ, Zɜɛ ɧ=Zɇɉɍ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱɟɬɚ 

ɨɬɦɟɬɤɚ ɢ ɨɛɴɟɦ ɞɨɥɠɧɵ ɜɟɪɧɭɬɶɫɹ ɤ ɡɧɚɱɟɧɢɹɦ ɩɪɢ ɇɉɍ, 
3) ∆V ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɱɚɫ: 
 ∆ܸ = ͸Ͳ ∙ ͸Ͳ ∙ ܳ˅ˇ˘˓ͳͲ−9 ,                                                                                            ሺʹ.ͳ͹ሻ 

 
ɝɞɟ ܳ˅ˇ˘˓ – ɪɚɫɯɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
4) ɨɬɦɟɬɤɢ ȼȻ ɢ ɇȻ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɤɪɢɜɵɦ ɩɨɥɢɧɨɦɚ (ɪɢɫɭɧɨɤ 1.3) 

ɢ (ɪɢɫɭɧɨɤ 1.4) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
5) ɧɚɩɨɪ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʜ𝑖 = ܼ˔˓𝑖 − ܼˍ𝑖 − ∆ℎ,                                                                                           ሺʹ.ͳͺሻ 
 

ɝɞɟ ܼ˔˓𝑖 – ɫɪɟɞɧɹɹ ɨɬɦɟɬɤɚ ȼȻ; ܼˍ𝑖 – ɤɨɧɟɱɧɚɹ ɨɬɦɟɬɤɚ ȼȻ. 
 
6) Nɝɷɫ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.13). 

 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɞɥɹ ɹɧɜɚɪɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.8. 
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Ɍɚɛɥɢɰɚ 2.8 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɧɜɚɪɶ  

əɧɜɚɪɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 117 5 1 111 106 217 0 218 40 0,4700 0,00038 0,4696 140,00 139,99 139,99 103,70 36,09 67 

8 117 5 1 111 200 311 0 312 40 0,4696 0,00072 0,4689 139,99 139,96 139,97 104,20 35,57 95 

9 117 5 1 111 154 265 0 266 40 0,4689 0,00055 0,4683 139,96 139,94 139,95 103,97 35,78 82 

10 117 5 1 111 90 201 0 202 40 0,4683 0,00032 0,4680 139,94 139,93 139,93 103,61 36,12 62 

11 117 5 1 111 42 153 0 154 40 0,4680 0,00015 0,4679 139,93 139,92 139,92 103,31 36,41 48 

12 117 5 1 111 -11 100 0 101 40 0,4679 -0,00004 0,4679 139,92 139,92 139,92 102,93 36,79 32 

13 117 5 1 111 -72 39 0 40 40 0,4679 -0,00026 0,4682 139,92 139,93 139,93 102,41 37,31 13 ɫɚɧ 

14 117 5 1 111 -72 39 0 40 40 0,4682 -0,00026 0,4684 139,93 139,94 139,94 102,41 37,32 13 ɫɚɧ 

15 117 5 1 111 -38 73 0 74 40 0,4684 -0,00014 0,4686 139,94 139,95 139,94 102,71 37,03 23 

16 117 5 1 111 156 267 0 268 40 0,4686 0,00056 0,4680 139,95 139,92 139,94 103,98 35,76 82 

17 117 5 1 111 187 298 0 299 40 0,4680 0,00067 0,4673 139,92 139,90 139,91 104,14 35,57 91 

18 117 5 1 111 101 212 0 213 40 0,4673 0,00036 0,4670 139,90 139,89 139,89 103,67 36,02 66 

19 117 5 1 111 -51 60 0 61 40 0,4670 -0,00018 0,4671 139,89 139,89 139,89 102,60 37,09 19 

20 117 5 1 111 -72 39 0 40 40 0,4671 -0,00026 0,4674 139,89 139,90 139,90 102,41 37,29 13 ɫɚɧ 

21 117 5 1 111 -72 39 0 40 40 0,4674 -0,00026 0,4677 139,90 139,91 139,91 102,41 37,30 13 ɫɚɧ 

22 117 5 1 111 -72 39 0 40 40 0,4677 -0,00026 0,4679 139,91 139,92 139,92 102,41 37,31 13 ɫɚɧ 

23 117 5 1 111 -72 39 0 40 40 0,4679 -0,00026 0,4682 139,92 139,93 139,93 102,41 37,32 13 ɫɚɧ 

0 117 5 1 111 -72 39 0 40 40 0,4682 -0,00026 0,4684 139,93 139,94 139,94 102,41 37,33 13 ɫɚɧ 

1 117 5 1 111 -72 39 0 40 40 0,4684 -0,00026 0,4687 139,94 139,95 139,95 102,41 37,34 13 ɫɚɧ 

2 117 5 1 111 -72 39 0 40 40 0,4687 -0,00026 0,4690 139,95 139,96 139,96 102,41 37,35 13 ɫɚɧ 

3 117 5 1 111 -72 39 0 40 40 0,4690 -0,00026 0,4692 139,96 139,97 139,97 102,41 37,35 13 ɫɚɧ 

4 117 5 1 111 -72 39 0 40 40 0,4692 -0,00026 0,4695 139,97 139,98 139,98 102,41 37,36 13 ɫɚɧ 

5 117 5 1 111 -72 39 0 40 40 0,4695 -0,00026 0,4697 139,98 139,99 139,99 102,41 37,37 13 ɫɚɧ 

6 117 5 1 111 -72 39 0 40 40 0,4697 -0,00026 0,4700 139,99 140,00 140,00 102,41 37,38 13 ɫɚɧ 
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Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɨɬ ɜɪɟɦɟɧɢ (ɪɢɫɭɧɨɤ 2.4) 

 

 

Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɜɪɟɦɟɧɢ 
ɹɧɜɚɪɶ 

Ɇɨɳɧɨɫɬɶ, ɜ 8 ɱɚɫ ɫɭɬɨɤ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, 
ɤɨɬɨɪɭɸ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɦɨɠɟɬ ɜɵɞɚɬɶ. 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɭɤɚɡɚɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ɫɨɜɦɟɫɬɧɨ ɫ 
ɛɚɥɚɧɫɨɦ ɦɨɳɧɨɫɬɢ 2.3 ɩɭɧɤɬɚ (ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.13 – Ⱥ.23). 

Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɞɪɭɝɢɯ ɦɟɫɹɰɟɜ ɭɤɚɡɚɧɵ 
ɜ ɩɪɢɥɨɠɟɧɢɢ (ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 – Ⱥ.11). 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ 
ɢ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɂɡ ɮɢɧɚɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɜɪɟɦɟɧɢ ɡɚ ɜɫɟ ɦɟɫɹɰɚ (ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.1) ɜɵɹɫɧɹɟɦ 
ɨɬɦɟɬɤɭ ɍɆɈ ɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ: 

 ܼʢʛʝ = ͳ͵ͻ,ͺͲ ሺˏሻ, 
 ܸ˒ ˑˎ = Ͳ,ͲͲͷ͵ ˍˏଷ. 
 
ȼ ɞɪɭɝɢɟ ɦɟɫɹɰɵ, ɤɪɨɦɟ ɚɩɪɟɥɹ, ɦɚɹ, ɢɸɧɹ ɢ ɢɸɥɹ (ɜ ɷɬɢ ɦɟɫɹɰɵ 

ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɪɚɛɨɬɚɟɬ ɜ ɛɚɡɟ), ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɦɟɳɚɟɬɫɹ ɜ ɫɥɟɞɫɬɜɢɢ ɩɪɟɜɵɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɜɵɪɚɛɨɬɤɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, ɥɢɲɧɹɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɨɦɟɪɧɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɞɪɭɝɢɟ ɱɚɫɵ ɫɭɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɧɟ 
ɞɨɫɬɢɝɧɭɬɚ. 
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2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. Ⱦɥɹ ɷɬɨɝɨ ɫɬɪɨɹɬɫɹ 
ɂɄɇ – ɩɪɢɪɚɳɟɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬ ɩɪɢɪɚɳɟɧɢɹ ɜɵɪɚɛɨɬɤɢ.  

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɩɪɢɪɚɳɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ. ɉɨ ɨɫɢ ɚɛɫɰɢɫɫ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɜɡɹɬɵɟ ɫ ɫɚɣɬɚ «ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ». 
ɉɟɪɟɫɟɱɟɧɢɟ ɨɫɢ ɚɛɫɰɢɫɫ ɫ ɂɄɇ ɹɜɥɹɟɬɫɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɶɸ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɬɚɧɰɢɣ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ, ɜɵɩɨɥɧɢɦ ɜɫɟ ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɨɩɟɪɚɰɢɢ ɞɥɹ ɹɧɜɚɪɹ. Ɋɚɫɱɟɬɵ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɚɧɟɫɟɧ ɜ ɬɚɛɥɢɰɭ 2.9. 

 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɫɱɟɬ ɂɄɇ ɹɧɜɚɪɶ 

ɑɚɫ 
Pi, 

Ɇȼɬ 
Pi∙, 

Ɇȼɬ 
dP, 

Ɇȼɬ 
t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 3236 3693 4 1 0,004 4 0,004 
1:00:00 3245 3689 9 2 0,018 13 0,022 
2:00:00 3228 3680 1 3 0,003 14 0,025 
3:00:00 3245 3679 14 4 0,056 28 0,081 
4:00:00 3315 3665 1 5 0,005 29 0,086 
5:00:00 3429 3664 4 6 0,024 33 0,11 
6:00:00 3576 3660 14 7 0,098 47 0,208 
7:00:00 3665 3646 16 8 0,128 63 0,336 
8:00:00 3693 3630 9 9 0,081 72 0,417 
9:00:00 3679 3621 4 10 0,04 76 0,457 
10:00:00 3660 3617 13 11 0,143 89 0,6 
11:00:00 3646 3604 5 12 0,06 94 0,66 
12:00:00 3630 3599 23 13 0,299 117 0,959 
13:00:00 3604 3576 22 14 0,308 139 1,267 
14:00:00 3599 3554 80 15 1,2 219 2,467 
15:00:00 3621 3474 45 16 0,72 264 3,187 
16:00:00 3680 3429 53 17 0,901 317 4,088 
17:00:00 3689 3376 61 18 1,098 378 5,186 
18:00:00 3664 3315 1 19 0,019 379 5,205 
19:00:00 3617 3314 69 20 1,38 448 6,585 
20:00:00 3554 3245 0 21 0 448 6,585 
21:00:00 3474 3245 9 22 0,198 457 6,783 
22:00:00 3376 3236 8 23 0,184 465 6,967 
23:00:00 3314 3228 3228 24 77,472 3693 84,439 

 
Ɂɧɚɱɟɧɢɟ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 Э˔˖˜ ˔˓ˈˇːˈ˔˖˕ = ͸,͵͸ ˏˎː ˍʑ˕ ∙ ˚.  
 
ɂɡ ɪɢɫɭɧɤɚ 2.5, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɢɠɟ, ɨɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ 

ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɡɚ ɹɧɜɚɪɶ – 430 Ɇȼɬ. 
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Ɋɢɫɭɧɨɤ 2.5 – ɂɄɇ ɹɧɜɚɪɶ 

 
ɋɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɹɧɜɚɪɹ. ɂɡɨɛɪɚɡɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɧɚ 

ɪɢɫɭɧɤɟ 2.6. 
 

 

Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɹɧɜɚɪɶ: 
ɱɟɪɧɵɦ – ɪɚɛ. ɦɨɳɧɨɫɬɶ ɫɭɳ. Ƚɗɋ, ɤɨɪɢɱɧɟɜɵɦ – ɪɚɛ. ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬ. 

Ƚɗɋ, ɨɫɬɚɥɶɧɚɹ ɪɚɛ ɦɨɳɧɨɫɬɶ: Ɍɗɋ, Ⱥɗɋ 
 

Ɍɚɤɚɹ ɩɪɨɰɟɞɭɪɚ ɪɚɫɱɟɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. Ɍɚɛɥɢɰɵ ɢ 
ɤɪɢɜɵɟ ɂɄɇ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.12 – Ⱥ.22, 
ɪɢɫɭɧɨɤ Ⱥ.2 – Ⱥ.12) 
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2.4 Ɋɟɡɟɪɜɵ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

Ɋɚɡɥɢɱɚɸɬ ɚɜɚɪɢɣɧɵɣ, ɧɚɝɪɭɡɨɱɧɵɣ ɢ ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜɵ:  
1) ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɗɬɨɬ ɜɢɞ ɪɟɡɟɪɜɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɭ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2,9 Ɇȼɬ. 

2) ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɩɪɢɫɭɬɫɬɜɭɟɬ ɭ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɭ Ɍɗɋ ɢ Ⱥɗɋ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 369 Ɇȼɬ. 

3) ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɭ Ƚɗɋ ɢ 
Ɍɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɟɪɢɨɞɵ ɫɜɨɛɨɞɧɨɣ ɦɨɳɧɨɫɬɢ, ɬ.ɟ. ɤɨɝɞɚ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɝɪɭɠɟɧɚ. ɉɟɪɢɨɞ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 1 ɪɚɡ ɜ 
4 ɝɨɞɚ ɜ ɬɟɱɟɧɢɢ 1 ɦɟɫɹɰɚ. ɍ Ɍɗɋ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɪɟɞɧɟɦ 1 
ɪɚɡ ɜ 2 ɝɨɞɚ. 

Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˒˓.ʒЭʠͶ ∙ ͳˏˈ˔ = ͻͶͅ = ʹͷ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ ,                                     ሺʹ.ͳͻሻ 
 

ɝɞɟ ˖ܰ˔˕˒˓.ʒЭʠ – ɩɥɚɧɢɪɭɟɦɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˔˖˜.ʒЭʠ͸ ∙ ͳˏˈ˔ = ͷʹͲ͸ = ͺ͹ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ ,                               ሺʹ.ʹͲሻ 
 

ɝɞɟ ˖ܰ˔˕˒˓.ʒЭʠ –ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ ɭ Ɍɗɋ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 

ɦɨɳɧɨɫɬɶ Ɍɗɋ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˃ܰ˅.˓ˈˊ.ʡЭʠ = ͵ͳ͸ͺ + ͵ͳ͹ = ͵Ͷͺͷ ʛʑ˕,                                  ሺʹ.ʹͳሻ 
 

ɝɞɟ ˓ܰ˃˄ʡЭʠ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ; ˃ܰ˅.˓ˈˊ.ʡЭʠ  – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ. 
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ɍɗɋ: 
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F˓ˈˏʡЭʠ = N˖˔˕ʡЭʠʹ = ͵Ͷͺͷʹ = ͳ͹Ͷ͵ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ ,                                                       ሺʹ.ʹʹሻ 
 

ɝɞɟ N˖˔˕ʡЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ. 
ɉɥɨɳɚɞɶ ɪɟɦɨɧɬɧɵɯ ɪɟɡɟɪɜɨɜ Ɍɗɋ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɟɫɹɰɟɜ. 

ȼɫɟ ɪɟɡɟɪɜɵ ɞɨɛɚɜɥɹɸɬɫɹ ɧɚ ɝɨɞɢɱɧɵɣ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ (ɪɢɫɭɧɨɤ 2.7) 
 

 
Ɋɢɫɭɧɨɤ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɵ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ 

 
ɂɫɯɨɞɹ ɢɡ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

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

 
2.5 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

– ɩɨɫɬɪɨɢɬɶ ɪɟɠɢɦɧɨɟ ɩɨɥɟ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɧɚɩɨɪɭ ɩɪɢ ɇɉɍ ɢ ɍɆɈ. 

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

ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; 
ɉɨɫɬɪɨɢɦ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
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1) ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɫɬɪɨɢɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ (2.13) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ; 
 

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

 ܳʒЭʠ = ܳ௠௔௫ · ˓ܪʒЭʠܪ√ ,                                                                                          ሺʹ.ʹͷሻ 
 

ɝɞɟ ܳ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ. 
 

3) ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ – ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ (ɬɚɛɥɢɰɚ 1.6); 

 
ɋɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ (ɪɢɫɭɧɨɤ 2.8) 
 

Ɋɢɫɭɧɨɤ 2.8 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 

ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɥɟɞɭɟɬ:  
 
1) ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Qmax=317 ɦ3/ɫ; 
2) ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax=37,49 ɦ; 
3) ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ=35,57 ɦ; 
4) ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin=33,6 ɦ. 
 
ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɟ ɬɭɪɛɢɧɵ ɉɅ 40ɚ-ȼ, ɉɅ 40ɛ-ȼ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 
3.1.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 

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

ɉɪɢ ɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɩɨɞɯɨɞɹɳɢɟ ɜɚɪɢɚɧɬɵ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 
3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 
ɇɩɪɟɞ, ɦ 40 40 

ɇmin/Hmax 0,885 0,5 
n'Iopt, ɦɢɧ-1 125 123 
Q'Iopt, ɦ3/ɫ 1,02 1,15 

ɦ opt 0,913 0,904 

ɦ Ɋ1 0,883 0,895 

Q'I Ɋ1, ɦ3/ɫ 1,695 1,618 
D'1, ɦ 0,46 0,46 
Hɦɨɞ, ɦ 4 4 
tɦɨɞ, 0ɋ 10 20 

νɦɨɞ, ɦ2/˔ ∙10̂ 6 1,3 1,01 
νɧ, ɦ2/˔ ∙10̂ 6 1,268 1,268 

 
3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 
Ɂɚɞɚɟɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ 

ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɚɥɢ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ (ɞɥɹ ɩɪɢɦɟɪɚ ɪɚɫɱɟɬɨɜ ɪɚɫɫɱɢɬɚɥɢ 
ɩɚɪɚɦɟɬɪɵ ɞɥɹ ȽɌ ɉɅ40ɚ-ȼ-300): 
 

 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 η˕ = ͳ − ሺͳ − ηˏ ʟଵሻ ቌͲ,ʹͷ + ε ∙ √DଵˏˑˇDଵ5 ∙ √Hˏˑˇʜ˓భబ ∙ √ ɋːɋˏˑˇ5 ቍ,                    ሺ͵.ͳሻ 
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η˕ = ͳ − ሺͳ − Ͳ,ͺͺ͵ሻ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,Ͷ͸͵5 ∙ √ Ͷ͵ͷ,ͷ͹భబ ∙ √ͳ,ʹ͸ͺͳ,͵5 ቍ = = Ͳ,ͻʹ͵, 
 
ɝɞɟ ɦ Ɋ1 - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɜ ɬɨɱɤɟ Ɋ1; 

D1ɦɨɞ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
νɧ, νɦɨɞ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

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

 ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 Nୟ∗ = ͻ.ͺͳ ∙ Q′୍ ʟଵ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ η˕ ∙ ηˆ,                                                                 ሺ͵.ʹሻ 
 Nୟ∗ = ͻ.ͺͳ ∙ ͳ,͸ͻͷ ∙ ͵ଶ ∙ ͵ͷ,ͷ͹ଵ,ହ ∙ Ͳ,ͻʹ͵ ∙ Ͳ,ͻ͹ = ʹͺͶͲͻ ˍʑ˕, 

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

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

 Z∗˃ = N˖˔˕Nୟ∗ ,                                                                                                                 ሺ͵.͵ሻ 
 Z∗˃ = ͻͺͲͲͲʹͺͶͲͻ ≈ ͵,Ͷͷ, 

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

 ɩɨɥɭɱɢɜɲɟɟɫɹ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ: 
 Z˃ ≈ ͵,Ͷͷ = Ͷ.                                                                                                           ሺ͵.Ͷሻ 
 
 ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɞɥɹ ɰɟɥɨɝɨ ɱɢɫɥɚ Z˃ˆ˓: 
 



37 
 

 

Nୟ = N˖˔˕Z˃ ,                                                                                                                  ሺ͵.ͷሻ 

 Nୟ = ͻͺͲͲͲͶ = ʹͶͷͲͲ ˍʑ˕. 
 
 ɩɨɩɪɚɜɤɚ ɄɉȾ: 

 ∆ଵ= η˕
ˏ ʟͳ,                                                                                                                ሺ͵.͸ሻ 

 ∆ଵ= Ͳ,ͻʹ͵Ͳ,ͺͺ͵ = ͳ,ͲͶ. 
 

 ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 n˔∗ = n୍ ˑ˓୲′ √Δଵ ∙ ʜ˓Dଵ ,                                                                                               ሺ͵.͹ሻ 

 n˔∗ = ͳʹͷ ∙ √ͳ,ͲͶ ∙ ͵ͷ,ͷ͹͵ ≈ ʹͷͶ,Ͳ ˑ˄ˏˋː, 
 
ɝɞɟ n'Iopt – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪ. ɬɨɱɤɟ. 

 ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɹɞɚ ɱɚɫɬɨɬ: 
 n˔ ≈ ʹͷͶ,Ͳ = ͵ͲͲ ˑ˄ˏˋː.                                                                                       ሺ͵.ͺሻ 

 
 ɩɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ: 
 n୍ ୫ୟx′ = n˔Dଵሺ∆ଵH୫i୬ሻ଴.ହ ,                                                                                             ሺ͵.ͻሻ 

 n୍ ˓′ = n˔Dଵ(∆ଵH˓)଴.ହ ,                                                                                                    ሺ͵.ͳͲሻ 
 n୍ ୫i୬′ = n˔Dଵሺ∆ଵH୫ୟxሻ଴.ହ ,                                                                                           ሺ͵.ͳͳሻ 
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n୍ ୫ୟx′ = ͵ͲͲ ∙ ͵ሺͳ,ͲͶ ∙ ͵͵,͸ሻ଴.ହ = ͳͷͳ,ͻ ɨɛ
ɦɢɧ. 

 n୍ ˓′ = ͵ͲͲ ∙ ͵ሺͳ,ͲͶ ∙ ͵ͷ,ͷ͹ሻ଴.ହ = ͳͶ͹,͸ ɨɛ
ɦɢɧ. 

 n୍ ୫i୬′ = ͵ͲͲ ∙ ͵ሺͳ,ͲͶ ∙ ͵͹,Ͷͻሻ଴.ହ = ͳͶ͵,ͺ ɨɛ
ɦɢɧ. 

 
 ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 Q′୍ ∙ η˕ = Nୟͻ,ͺͳ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ ηˆ ,                                                                            ሺ͵.ͳʹሻ 
 Q′୍ ∙ η˕ = ʹͶͷͲͲͻ,ͺͳ ∙ ͵ଶ ∙ ͵ͷ,ͷ͹ଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,͵ͷ ˏଷ̝. 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ; 

 ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
 ሺQ′୍ ∙ η˕ሻୌౣax = Nୟͻ,ͺͳ ∙ Dଵଶ ∙ H୫ୟxଵ,ହ ∙ ηˆ ˔˓ ,                                                          ሺ͵.ͳ͵ሻ 
 ሺQ′୍ ∙ η˕ሻୌౣax = ʹͶͷͲͲͻ,ͺͳ ∙ ͵ଶ ∙ ͵͹,Ͷͻଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,ʹͷ ˏଷ̝. 

 
  ɩɪɢɜɟɞɟɧɧɵɟ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɫɚɧ ɩɨɩɭɫɤɭ: 
 Q′୍ሺୌౣi౤ሻ = Q୫i୬Zɚ ∙ Dଵଶ ∙ √H୫i୬ ∙ Δ,                                                                          ሺ͵.ͳͶሻ 

 Q′୍ሺୌౣaxሻ = Q୫i୬Zɚ ∙ Dଵଶ ∙ √H୫ୟx ∙ Δ,                                                                         ሺ͵.ͳͷሻ 
 Q′୍ሺୌౣi౤ሻ = ͶͲͳ ∙ ͵ଶ ∙ √͵͵,͸ ∙ ͳ,ͲͶ = Ͳ,͹ͷ ˏଷ̝. 
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Q′୍ሺୌౣaxሻ = ͶͲͳ ∙ ͵ଶ ∙ √͵͹,Ͷͻ ∙ ͳ,ͲͶ =  Ͳ,͹ͳ ˏଷ̝. 
 
Ɋɚɫɱɟɬɵ ɉɅ40ɚ-ȼ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɢɥɢ ɜ ɬɚɛɥɢɰɟ 3.2: 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 
D1, ɦ 3 3,15 3,75 4,25 4,5 

ɬ 0,923 0,923 0,925 0,926 0,926 Nୟ∗, ɤȼɬ 28409 31337 44490 57216 64180 Z∗˃, ɲɬ 3,45 3,13 2,20 1,71 1,53 Z˃, ɲɬ 4 4 3 2 2 Nୟ, ɤȼɬ 24500 24500 32667 49000 49000 ∆ଵ 1,04 1,05 1,05 1,05 1,05 n˔∗, ɨɛ/ɦɢɧ 254,0 242,0 203,4 179,6 169,7 nୡ , ɨɛ/ɦɢɧ 300 250 214,3 187,5 187,5 n୍ ୫ୟx′ , ɨɛ/ɦɢɧ 151,9 132,9 135,5 134,3 142,1 n୍ ˓′ , ɨɛ/ɦɢɧ 147,6 129,1 131,7 130,5 138,1 n୍ ୫i୬′ , ɨɛ/ɦɢɧ 143,8 125,8 128,3 127,1 134,5 Q′୍ ∙ η˕, ɦ3/ɫ 1,35 1,22 1,15 1,34 1,20 ሺQ′୍ ∙ η˕ሻୌౣax , ɦ3/ɫ 1,25 1,13 1,06 1,24 1,11 Q′୍ሺୌౣi౤ሻ, ɦ3/ɫ 0,75 0,68 0,48 0,37 0,33 Q′୍ሺୌౣaxሻ, ɦ3/ɫ 0,71 0,64 0,45 0,35 0,31 

 
Ɋɚɫɱɟɬɵ ɉɅ40ɛ-ȼ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3: 
 

Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ 
D1, ɦ 3 3,15 3,75 4,25 4,5 

ɬ 0,928 0,929 0,930 0,931 0,932 Nୟ∗, ɤȼɬ 27286 30097 42726 54942 61628 Z∗˃, ɲɬ 3,59 3,26 2,29 1,78 1,59 Z˃, ɲɬ 4 4 3 2 2 Nୟ, ɤȼɬ 24500 24500 32667 49000 49000 ∆ଵ 1,04 1,04 1,04 1,04 1,04 n˔∗, ɨɛ/ɦɢɧ 249,0 237,2 199,4 176,1 166,3 nୡ , ɨɛ/ɦɢɧ 250 250 200 187,5 166,7 n୍ ୫ୟx′ , ɨɛ/ɦɢɧ 127,1 133,4 126,9 134,8 126,8 n୍ ˓′ , ɨɛ/ɦɢɧ 123,5 129,6 123,4 131,0 123,3 n୍ ୫i୬′ , ɨɛ/ɦɢɧ 120,3 126,3 120,1 127,6 120,1 Q′୍ ∙ η˕, ɦ3/ɫ 1,35 1,22 1,15 1,34 1,20 ሺQ′୍ ∙ η˕ሻୌౣax , ɦ3/ɫ 1,25 1,13 1,06 1,24 1,11 Q′୍ሺୌౣi౤ሻ, ɦ3/ɫ 0,75 0,68 0,48 0,37 0,33 Q′୍ሺୌౣaxሻ, ɦ3/ɫ 0,71 0,65 0,46 0,35 0,32 
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ȼɵɛɪɚɥɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ40ɛ-ȼ-450, ɬɚɤ ɤɚɤ: 
 
1) ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɢɣ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
2) ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚɯɨɞɢɬɶɫɹ ɛɥɢɠɟ ɜɫɟɝɨ ɤ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ Ƚɍɏ; 
3) ɜ ɞɚɥɶɧɟɣɲɟɦ, ɢɦɟɟɬ ɧɚɢɦɟɧɶɲɭɸ ɪɚɫɱɟɬɧɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɢɡ 

ɜɫɟɯ ɩɨɞɯɨɞɹɳɢɯ ɜɚɪɢɚɧɬɨɜ ɉɅ-40ɛ-ȼ.  
4) ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ (ɇɟɤɨɬɨɪɵɟ ɬɢɩɵ ȽɌ ɢɡ 

ɜɨɡɦɨɠɧɵɯ ɧɟ ɩɨɞɯɨɞɹɬ ɩɨ ɫɚɧ ɩɨɩɭɫɤɭ). 
Ɋɚɛɨɱɟɟ ɩɨɥɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-450 ɩɪɢɜɟɞɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɹɯ 

(ɩɪɢɥɨɠɟɧɢɹ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1), Ƚɗɋ-ɚɧɚɥɨɝ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɹɯ (ɩɪɢɥɨɠɟɧɢɹ 
Ȼ, ɪɢɫɭɧɨɤ Ȼ.3). 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

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

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

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

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

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

 
ɝɞɟ  ȼ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,3 ɦ ɜɨɞ.ɫɬ); ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
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Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ ȽɌ Zɯ.ɩɥ.=0. 

Ɋɚɫɱɟɬɵ ɞɥɹ ȽɌ ɉɅ40ɛ-450-ȼ: 
 
ɉɪɢ ɇmax: 
 Hୱ = ͳͲ,͵ − ͳͲ͵,ʹͲͻͲͲ − Ͳ,͵ͳͳͷ ∙ ͵͹,Ͷͻ − ͳ,ͷ = −͵ ˏ.  

 
ɉɪɢ Hɪ: 
 Hୱ = ͳͲ,͵ − ͳͲ͵,ʹͷͻͲͲ − Ͳ,͵ͳͳͷ ∙ ͵ͷ,ͷ͹ − ͳ,ͷ = −ʹ,Ͷ ˏ. 
 
ɉɪɢ Hmin: 
 Hୱ = ͳͲ,͵ − ͳͲ͵,ʹͳͻͲͲ − Ͳ,͵ͳͳͷ ∙ ͵͵,͸ − ͳ,ͷ = −ͳ,ͺ ˏ. 
 
Ɋɚɫɫɱɢɬɚɥɢ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ: 
 Zʟʙଵ = ͳͲ͵,ʹͲ − ͵ = ͳͲͲ,ʹͲ ˏ, 

 Zʟʙଶ = ͳͲ͵,ʹͷ − ʹ,Ͷ = ͳͲͲ,ͺͷ ˏ, 
 Zʟʙଷ = ͳͲ͵,ʹͳ − ͳ,ͺ = ͳͲͳ,Ͷͳ ˏ. 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɪɚɥɢ ɦɢɧɢɦɚɥɶɧɭɸ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Zʟʙଵ = ͳͲͲ,ʹͲ ˏ. 
 
3.3 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɟɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 

ȼ ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɥɨɠɟɧɵ ɬɪɢ 
ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 

1) ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɜ ɥɸɛɨɦ ɪɚɞɢɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɛɭɞɭɬ 
ɨɞɢɧɚɤɨɜɵ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɤɨɪɨɫɬɢ υr; 

2) ɨɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɬ.ɟ. υur = const; 



42 
 

 

3) ɪɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɬɚɤɢɦɢ, ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɭɪɨɜɧɟɦ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ. 

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

ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 
1) ɧɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 r˅˘ =  ͳ,ͷ͹ͺ · Dଵ,                                                                                                    ሺ͵.ͳͺሻ 
 r˅˘ =  ͳ,ͷ͹ͺ · Ͷ,ͷ =  ͹,ͳͲ ˏ. 
 
2) ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 

 b଴  =  Ͳ,͵͹ͷ · Dͳ,                                                                                                   ሺ͵.ͳͻሻ 
 b଴  =  Ͳ,͵͹ͷ · Ͷ,ͷ = ͳ,͸ͺ͹ͷ ˏ. 

 
3) ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ (ɢɡ ɬɚɛɥɢɰɵ 

«Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɨɪɚ»): 
 Dୟ = ͹,Ͳ ˏ. 
 rୟ =  Dୟʹ = ͹ʹ = ͵,ͷ ˏ.                                                                                           ሺ͵.ʹͲሻ 

 
4) ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ (ɢɡ ɬɚɛɥɢɰɵ 

«Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɬɨɪɚ»): 
 Dୠ = ͸,ͳ ˏ, 
 rୠ =  Dୠʹ = ͸,ͳʹ = ͵,Ͳͷ ˏ.                                                                                     ሺ͵.ʹͳሻ 
 
5) ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ 

ɦɨɳɧɨɫɬɢ: 
 Q଴ = Nͻ,ͺͳ ∙ H୮ ∙ η˕ ୭୮୲ ,                                                                                         ሺ͵.ʹʹሻ 

 Q଴ = ͶͻͲͲͲͻ,ͺͳ ∙ ͵ͷ,ͷ͹ ∙ Ͳ,ͻ͵ͳ = ͳͷͲ,ͺ͵ ˏଷ̝. 
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6) ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 Q˅˘ = Q଴ ∙ φ͵͸Ͳ ,                                                                                                          ሺ͵.ʹ͵ሻ 

 Q˅˘ = ͳͷͲ,ͺ͵ ∙ ʹʹͷ͵͸Ͳ = ͻͶ,ʹ͹ ˏଷ̝. 
 
7) ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 

ɞɨɩɭɫɬɢɦɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ (ɜɯɨɞɧɚɹ ɫɤɨɪɨɫɬɶ ɛɟɪɟɬɫɹ ɢɡ ɝɪɚɮɢɤɚ ɞɨɩɭɫɬɢɦɵɯ 
ɫɤɨɪɨɫɬɟɣ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɞɥɹ ɛɟɬɨɧɧɵɯ ɫɩɢɪɚɥɶɧɵɯ ɤɚɦɟɪ): 

 F˅˘ = Q˅˘V˅˘ ,                                                                                                                ሺ͵.ʹͶሻ 
 F˅˘ = ͻͶ,ʹ͹ͷ,ͳ =  ͳͺ,ͶͺͶ ˏଶ. 
 
8) ɜɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ b˅˘ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ 

ɭɪɚɜɧɟɧɢɹ: 
 F˅˘ = b଴ሺrୟ − rୠሻ + ሺr˅˘ − rୟሻb˅˘ − ሺb˅˘ − b଴ሻଶʹ tgͳͷO,                             ሺ͵.ʹͷሻ 

 
ɉɨɞɫɬɚɜɢɥɢ ɡɧɚɱɟɧɢɹ ɜ ɭɪɚɜɧɟɧɢɟ (3.25): 
 ͳͺ,ͶͺͶ = ͳ,͸ͺ͹ͷሺ͵,ͷ − ͵,Ͳͷሻ + ሺ͹,ͳͲ − ͵,ͷሻb˅˘ − 
 − ሺb˅˘ − ͳ,͸ͺ͹ͷሻଶʹ tgͳͷO, 
 
ɉɨɫɥɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɢɦɟɬ ɜɢɞ: 
 −Ͳ,ͳ͵Ͷb˅˘ଶ + Ͷ,Ͳͷb˅˘ − ͳͺ,ͶͲ͸ = Ͳ, 
 
Ɋɟɲɚɹ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɩɨɥɭɱɢɥɢ: 
 b˅˘ = ͷ,Ͷͷͳ ˏ, 
 
9) ɲɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 a˅˘ = r˅˘ − rୟ = ͹,ͳ − ͵,ͷ = ͵,͸ ˏ.                                                                  ሺ͵.ʹ͸ሻ 
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10) ɜɟɥɢɱɢɧɚ m˅˘: 
 m˅˘ = b˅˘ − b଴ = ͷ,Ͷͷͳ − ͳ,͸ͺ͹ͷ = ͵,͹͹ ˏ.                                                ሺ͵.ʹ͹ሻ 

 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɹɟɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ ɢ ɫɜɟɞɟɦ ɪɚɫɱɟɬɵ ɜ 
ɬɚɛɥɢɰɭ 3.4. 

 ai = ri − rୟ;   mi = kଶ ∙ ai,                                                                                   ሺ͵.ʹͺሻ 
 

ɝɞɟ kଶ = ୫˅˘ୟ˅˘ , 
 bi = mi + b଴    rk = rୟ + mi ∙ tnͳͷO,                                                              ሺ͵.ʹͻሻ 

 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 Ji = b଴ ∙ ln (rୟrୠ) + bi ln (rirୟ) − rk ∙ ct݃ ͳͷO ∙ ln (rkrୟ) + mi,                         ሺ͵.͵Ͳሻ 

 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ: 
 φiO = ʹʹͷJ˅˘ ∙ Ji,                                                                                                          ሺ͵.͵ͳሻ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɧɟɫɥɢ ɜ ɬɚɛɥɢɰɭ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ȼɟɥɢɱɢɧɚ ȼɏ 1 2 3 4 5 6 7 8 9 10 ȼɕɏ 

Ri (1) 7,10 6,73 6,36 6,00 5,63 5,26 4,89 4,52 4,15 3,79 3,42 3,05 
bi (2) 5,45 5,07 4,68 4,30 3,91 3,53 3,14 2,76 2,37 1,99 1,60 1,22 
ɚi (3) 3,60 3,23 2,86 2,50 2,13 1,76 1,39 1,02 0,65 0,29 -0,08 -0,45 
rk (4) 4,51 4,40 4,30 4,20 4,10 3,99 3,89 3,79 3,68 3,58 3,48 3,37 

rk/ra (5) 1,29 1,26 1,23 1,20 1,17 1,14 1,11 1,08 1,05 1,02 0,99 0,96 
ln(5) (6) 0,25 0,23 0,21 0,18 0,16 0,13 0,11 0,08 0,05 0,02 -0,01 -0,04 

rk∙ctgϕ (7) 16,82 16,44 16,05 15,67 15,28 14,90 14,52 14,13 13,75 13,36 12,98 12,59 
(7)∙(6) (8) 4,26 3,78 3,31 2,85 2,40 1,96 1,53 1,11 0,70 0,30 -0,09 -0,46 

mi (9) 3,76 3,38 2,99 2,61 2,22 1,84 1,45 1,07 0,68 0,30 -0,09 -0,47 
Ji (10) 3,59 3,15 2,71 2,30 1,91 1,55 1,21 0,90 0,62 0,39 0,19 0,06 

φɫɩ i (11) 225,00 196,87 169,87 144,10 119,68 96,76 75,52 56,16 38,92 24,12 12,15 3,50 

 
ȼɵɩɨɥɧɢɥɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (ɩɪɢɥɨɠɟɧɢɹ Ȼ, ɪɢɫɭɧɨɤ 

Ȼ.2) ɩɨ ɬɚɛɥɢɰɟ 3.5 ɢ ɩɨɫɬɪɨɢɥɢ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) (ɪɢɫɭɧɨɤ 3.1). 
Ɂɧɚɱɟɧɢɹ ɞɥɹ ɬɚɛɥɢɰɵ 3.5 ɩɨɥɭɱɟɧɵ ɩɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɭɝɥɚ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ 
ɱɚɫɬɢ ɤɚɦɟɪɵ ɧɚ ɢɧɬɟɪɜɚɥɵ ɫ ∆ φɫɩ = 150. 
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Ɍɚɛɥɢɰɚ 3.5 – Ɂɧɚɱɟɧɢɹ ri ɢ ϕi ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ϕi 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 
ri 3,05 3,56 4,00 4,34 4,64 4,93 5,18 5,43 5,67 5,89 6,10 6,31 6,52 6,72 6,90 7,10 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=f(ri) 

 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɲɢɪɢɧɵ ɜɨɞɨɜɨɞɚ ɢɡ Ƚɍɏ ɩɨɥɭɱɟɧɨ ɡɧɚɱɟɧɢɟ B′ =ͳͲ,Ͷʹ ˏ . ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɞɜɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɱɤɚ, ɲɢɪɢɧɚ ɤɨɬɨɪɵɯ 

ɬɚɤ ɠɟ ɨɛɨɡɧɚɱɟɧɚ ɧɚ Ƚɍɏ: 
 b = ͳ,Ͷʹ  ˏ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
 B = B′ + b = ͳͲ,Ͷʹ + ͳ,Ͷ = ͳͳ,ͺͶ ˏ.                                                             ሺ͵.͵ʹሻ 
 
3.4 ȼɵɛɨɪ ɫɟɪɢɣɧɨɝɨ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ 

ɧɚɦɟɬɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ [5].  

 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:  
 Sːˑˏ = Nୟcosφ,                                                                                                        ሺ͵.͵͵ሻ 
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Sː = ͶͻͲ,ͺͲ = ͸ͳ,ʹͷ ʛʑ ∙ ʏ, 
 

ɝɞɟ cosφ = 0,80 – 0,9. 
Ɂɚɧɟɫɥɢ ɪɚɫɫɱɢɬɚɧɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-840/150-52 ɜ ɬɚɛɥɢɰɭ 

3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-840/150-52 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ  
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫosφ   

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ  
ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ 

 
3.5 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. ȼɵɛɨɪ ɬɢɩɚ 

ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. 
ȼɵɛɨɪ ɤɪɚɧɨɜ 

 
3.5.1 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
3.5.1.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ: 

 D∗˅ ൒ ቆͷ,ͳ ∙ Mˍ˓[τˇˑ˒]ቇ଴,ଷଷ ,                                                                                       ሺ͵.͵Ͷሻ 
 

ɝɞɟ [τˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃, 
 Mˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ Nn˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͶͻͲͲͲͳ͸͸,͹ = ʹ,ͺ͸ ʛʞ˃.                                  ሺ͵.͵ͷሻ 

 D∗˅ ൒ ቆͷ,ͳ ∙ Mˍ˓[τˇˑ˒]ቇ଴,ଷଷ = (ͷ,ͳ ∙ ʹ,ͺ͸͵ʹ,ͷ)଴,ଷଷ = Ͳ,͹͸ͺ ˏ = ͹͸ͺ ˏˏ. 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 
(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ Dɜ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ). 
ɉɪɢɧɢɦɚɟɦ Dɜ = ͺͲͲ ɦɦ. 
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3.5.1.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 Rɪɚɞ = Ͳ,ͺ ∙ ( Nnɫɢɧɯ ∙ Dଵ) = Ͳ,ͺ ∙ ͶͻͲͲͲͳ͸͸,͹ ∙ Ͷ,ͷ = ͷʹ,ʹ͸ ɤɇ.                                   ሺ͵.͵͸ሻ 
 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ Dɜ, ɩɪɢɧɢɦɚɟɦ dɩ=820 ɦɦ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 pɭɞ = Rɪɚɞdɩ ∙ hɩ

൑ [pɭɞ], ɤɉɚ,                                                                                   ሺ͵.͵͹ሻ 
 

ɝɞɟ hɩ ɩɪɢɧɢɦɚɟɬɫɹ 300 ɦɦ, ɩɪɢ Dɜ = ሺͷͲͲ − ͺͲͲሻ ɦɦ. 
 [pɭɞ] = ʹͻ ∙ U, ɤɉɚ,                                                                                                ሺ͵.͵ͺሻ 

 U = π ∙ nɫɢɧɯ ∙ dɩ͵Ͳ , ɦ
ɫ ,                                                                                             ሺ͵.͵ͻሻ 

 
Ɋɚɫɱɟɬ:  
 pɭɞ = ͷʹ,ʹ͸Ͳ,ͺʹ ∙ Ͳ,͵ = ʹͳʹ ɤɉɚ. 
 U = π ∙ ͳ͸͸,͹ ∙ Ͳ,ͺʹ͵Ͳ = Ͷͳͷ,Ͷʹ ɦ

ɫ  . 
 [pɭɞ] = ʹͻ ∙ ͳͶ,͵ʹ = ͵ͳͶ ɤɉɚ. 
 
ɍɫɥɨɜɢɟ pɭɞ ൑ [pɭɞ] ɫɨɛɥɸɞɚɟɬɫɹ. 
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ:  
ɉɪɢɧɢɦɚɟɦ: 
 hɩ = ͵ͲͲ ɦɦ, 
 Zɫɟɝɦ = ͺ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
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Rଵ = Rɪɚɞͳ + ʹ ∙ cosa + ʹ cosሺʹaሻ , ɤɇ,                                                                   ሺ͵.ͶͲሻ 
 

ɝɞɟ a = ଷ଺଴Z˔ˈˆˏ. 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
 pɭɞ = Rɪɚɞlɫɟɝɦ ∙ hɩ

൑ [pɭɞ], ɤɉɚ,                                                                                ሺ͵.Ͷͳሻ 
 lɫɟɝɦ = ሺͲ,ͺͷ − Ͳ,ͻͲሻπ ∙ dɩZɫɟɝɦ

, ɦ,                                                                       ሺ͵.Ͷʹሻ 
 [pɭɞ] = ͷͲ ∙ U, ɤɉɚ,                                                                                                ሺ͵.Ͷ͵ሻ 
 
Ɋɚɫɱɟɬ:  
 a = ͵͸ͲOͺ = ͶͷO. 
 Rଵ = ͷʹ,ʹ͸ͳ + ʹ ∙ cosͶͷO + ʹ cosሺͻͲOሻ = Ͷͷ,ʹ͸  ɤɇ. 
 lɫɟɝɦ = Ͳ,ͺ͹ ∙ π ∙ Ͳ,ͺʹͺ = Ͳ,ʹͺ ɦ. 
 pɭɞ = ͷʹ,ʹ͸Ͳ,ʹͺ ∙ Ͳ,͵ = ͸ʹʹ ɤɉɚ. 
 [pɭɞ] = ͷͲ ∙ ͳͳ = ͹ͳ͸ ɤɉɚ. 
 
ɍɫɥɨɜɢɟ ݌уд ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [уд݌]
ȼ ɨɛɨɢɯ ɜɢɞɚɯ ɩɨɞɲɢɩɧɢɤɚɯ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɧɨ ɢɡ-

ɡɚ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɛɪɚɥɢ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
 
3.5.2 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 

ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 
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ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɢɥɢ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 40 
ɦ ɢ D1 – 4,5 ɦ: 

 
Ɇɇɍ 6,3/1-40-8-2; 
 

ɝɞɟ 6,3 – ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40ɤɝɫ/ɫɦ2; 
8 – ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 8ɦ3; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 

3.5.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

ɗȽɊ ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɢɩɚ ȽɌ ɢ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɦ ɗɄȽɊ. 
Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 100ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: 

ɗȽɊɄ-2ɂ1-100-4;  
 
ɝɞɟ ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ; 

2ɂ1 – ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɤɨɦɛɢɧɚɬɨɪɨɦ ɜɧɟ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ; 
100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

 
3.5.4 ȼɵɛɨɪ ɤɪɚɧɨɜ 

 
ȼɵɛɢɪɚɹ ɬɢɩɵ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɨɜ, ɫɥɟɞɭɟɬ 

ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 
 
1) ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɦɚɫɫɵ ɪɨɬɨɪɚ; 
2) ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ȽȺ ɧɚ ɫɬɚɧɰɢɢ ɛɨɥɟɟ ɩɹɬɢ, ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ; 
3) ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ. 
ɂɫɯɨɞɹ ɢɡ ɦɚɫɫɵ ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɱɟɬɨɜ ɜ 4 ɝɥɚɜɟ ɢ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ - 2, ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ ɜ 
ɞɚɧɧɨɦ ɪɚɣɨɧɟ (ɇɭɪɢɦɚɧɨɜɫɤɢɣ ɪɚɣɨɧ) ɜɵɛɪɚɥɢ 1 ɦɨɫɬɨɜɨɣ ɤɪɚɧ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 150 ɬɨɧɧ ɢ 2 ɤɨɡɥɨɜɵɯ ɤɪɚɧɚ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 

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

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, 
ɩɪɢɫɨɟɞɢɧёɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɝɪɭɩɩɟ ɢɡ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ. 

Ⱦɥɹ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɦɭ 2, ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɫɦɨɬɪɢɦ ɟɞɢɧɫɬɜɟɧɧɵɣ ɜɚɪɢɚɧɬ – 
ɫɯɟɦɭ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
 

ɌȻЛ 

ɋ.Н.

G

ɌɋН 

UȼН (UɋН)  

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɋȼ-840-150/52 ɍ1, 

ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-840-150/52ɍ1 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ʛʑ ∙ ʏ Uɝ ɧɨɦ, 

ɤȼ cos 𝜑ˆ , ˑ. ˈ. 𝜂, % 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ܵˆ ːˑˏ ʟˆ ːˑˏ ܺௗ ܺௗ′  ܺௗ′′ 

56,25 45 10,5 0,8 97,2 0,8 0,28 0,2 

 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ 

Ɍɋɇ ɞɨɥɠɟɧ ɩɨɤɪɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. Ɇɨɳɧɨɫɬɶ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɡɚɜɢɫɢɬ ɨɬ ɦɨɳɧɨɫɬɢ ɫɚɦɨɣ ɫɬɚɧɰɢɢ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɦɨɳɧɨɫɬɶ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 90 Ɇȼɬ, ɦɨɳɧɨɫɬɶ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ (1-2) % Pɝ ɧɨɦ: 

 ܵ˔ː = nˆ ∙ Ͳ,Ͳͳ ∙ ܵˆ = ʹ ∙ Ͳ,Ͳͳ ∙ ͷ͸,ʹͷ = ͳ,ͳʹͷ ʛʑʏ = ͳ ͳʹͷ ˍʑ ∙ ʏ,         ሺͶ.ͳሻ 
 
ɝɞɟ ܵˆ  – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ», ɝ. Ɇɵɬɢɳɢ, Ɋɨɫɫɢɹ [11], ɜɵɛɢɪɚɟɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-1250/10/0,4. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ Ɍɋɇ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.2. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɤɚɠɞɵɣ ɩɪɨɫɬɨɣ ɛɥɨɤ 
ɦɟɠɞɭ ɫɢɥɨɜɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɨɝɥɚɫɧɨ ɋɌɈ. ɋɬɨɢɦɨɫɬɶ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1,3125 ɦɥɧ. ɪɭɛɥɟɣ. 

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

Sɧɨɦ, 
ɤȼ∙Ⱥ 

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

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

1250 10 0,4 6 1 2,15 11,50 1560ɯ900ɯ1795 
 

4.2.3 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ȼ ɫɯɟɦɟ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɨɧ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
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S˓˃˔˚ = ܵˆ − ܵ˔ː = ͷ͸,ʹͷ − ͳ,ͳʹͷ = ͷͷ,ͳʹͷ ʛʑ ∙ ʏ.                                      ሺͶ.ʹሻ 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ», ɝ. Ɍɨɥɶɹɬɬɢ, Ɋɨɫɫɢɹ 

[12] ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-63000/110-ɍ1. ɋɬɨɢɦɨɫɬɶ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 85 ɦɥɧ. ɪɭɛɥɟɣ. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 63000/110-ɍ1 

Sɧɨɦ, 
Ɇȼ∙Ⱥ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % 

ΔPx, 
ɤȼɬ 

ΔPɤ, ɤȼɬ 
Ƚɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 
63 115 10,5 10,5 0,25 35 245 7070ɯ3810ɯ6200 

 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 110 ɤȼ: 
 S∑ = nˆ ∙ (P̂ − P̝ ːcosφˆ ) = ʹ ∙ (Ͷͷ − Ͷͷ ∙ Ͳ,ͲͳͲ,ͺ ) = ͳͳͳ,͵ͺ ʛʑ ∙ ʏ.                     ሺͶ.͵ሻ 

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 nˎ = S∑ሺʙ ∙ Pː ˃˕./cosφ˔ሻ = ͳͳͳ,͵ͺሺͳ,Ͷ ∙ ͵Ͳ/Ͳ,ͺͷሻ + ͳ ≈ ͵,ʹͷ = Ͷ,                          ሺͶ.Ͷሻ 

 
ɝɞɟ Pː ˃˕ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 110 ɤȼ, ɪɚɜɧɚɹ 30 Ɇȼɬ; ʙ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,4; cosφୡ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɪɚɜɧɵɣ 0,85. 

Ɋɚɛɨɱɢɣ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɥɢɧɢɢ: 
 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͳͳͳ,͵ͺͶ ∙ √͵ ∙ ͳͳͲ = ͳͶ͸ ʏ.                                                   ሺͶ.ͷሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ɩɪɢ ɩɨɬɟɪɟ ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ (ɩɪɨɜɟɪɤɚ ɧɚ 

ɧɚɝɪɟɜ): 
 I˓˃˄ ˏ˃˘ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͳͳͳ,͵ͺ͵ ∙ √͵ ∙ ͳͳͲ = ͳͻͶ ʏ.                                 ሺͶ.͸ሻ 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͳͶ͸ = ͳͷ͵ ʏ,                                              ሺͶ.͹ሻ 
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ɝɞɟ Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=110 ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 95/16.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 95/16 ɫɨɫɬɚɜɥɹɟɬ Iˇˑ˒ = ͵͵Ͳ ʏ. Iˇˑ˒ > I˓˃˄ ˏ˃˘, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɚɹ ɦɚɪɤɚ ɩɪɨɜɨɞɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ – 95/16 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 95/16 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 

ɮɚɡɟ 
R0 Ɉɦ/ɤɦ ɏ0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,301 0,434 2,611 
 

4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɨɪ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦ 
ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ ɡɚɜɢɫɢɬ 
ɧɚɞёɠɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɠɟ ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ. 

Ɂɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. ȼɵɛɨɪ, ɨɛɵɱɧɨ, 
ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɜɚɪɢɚɧɬɨɜ, 
ɚ ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ɍɚɤ ɤɚɤ ɉɚɜɥɨɜɫɤɚɹ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ Ɉɗɋ ɍɪɚɥɚ, ɜ Ȼɚɲɤɢɪɢɢ, ɝɞɟ 
ɤɥɢɦɚɬ ɪɚɣɨɧɚ ɫɱɢɬɚɟɬɫɹ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɜ ɤɨɬɨɪɨɦ ɨɬɫɭɬɫɬɜɭɟɬ 
ɜɟɱɧɚɹ ɦɟɪɡɥɨɬɚ, ɚ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ ȼɇ ɫɨɫɬɚɜɥɹɟɬ 110 ɤȼ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɄɊɍ ɫɱɢɬɚɟɬɫɹ ɧɟɭɦɟɫɬɧɵɦ, ɩɨɷɬɨɦɭ Ɋɍ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ 
ɨɬɤɪɵɬɵɦ, ɬ.ɟ. ɈɊɍ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɈɊɍ ɫɨɫɬɚɜɥɹɟɬ 6 (4 ȼɅɗɉ 110ɤȼ, 2 ɩɪɨɫɬɵɯ ɛɥɨɤɚ). 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɋɌɈ «ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ» [13] ɩɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɈɊɍ ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ «12» (ɨɞɧɚ 
ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ + Ɉɋɒ), ɬɚɤ ɤɚɤ ɷɬɚ ɫɯɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɥɚɫɫɨɜ 
ɧɚɩɪɹɠɟɧɢɹ 110-220 ɤȼ ɢ ɩɨɞɯɨɞɢɬ ɩɪɢ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɛɨɥɟɟ 5, ɬɚɤɠɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɫ ɈɊɍ ɧɚ ɩɨɞɫɬɚɧɰɢɸ «Ɍɟɧɶɤɚɲɟɜɨ», ɞɚɥɟɟ 
ɩɟɪɟɞɚɟɬɫɹ ɜ ɤɪɭɩɧɵɣ ɝɨɪɨɞ ɍɮɚ, ɜ ɤɨɬɨɪɨɦ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɈɊɍ 
– ɨɬɫɭɬɫɬɜɢɟ ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ, ɱɬɨ ɜɟɫɶɦɚ ɭɦɟɫɬɧɨ ɞɥɹ 
ɫɯɟɦɵ «12». 
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ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɈɊɍ «12» ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ «12» ɈɊɍ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ 
 

4.5 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 

Ⱦɚɧɧɵɣ ɩɭɧɤɬ ɨɫɧɨɜɚɧ ɧɚ ɫɪɚɜɧɟɧɢɢ ɌɗɊ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ, ɧɨ, ɤɚɤ 
ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɟ 2, ɩɨɞɯɨɞɢɬ ɟɞɢɧɫɬɜɟɧɧɵɣ 
ɜɚɪɢɚɧɬ – ɫɯɟɦɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɞɚɧɧɨɣ ɫɯɟɦɵ. 

Ɂɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖 ,                                                                                                      ሺͶ.ͺሻ 
 

ɝɞɟ ʔː – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ; ʙ𝑖   – ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ; ʗ𝑖  – ɫɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ. 
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Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ𝑖 = ݐ ∙ ʙʝʟʢ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː. ,                                                                        ሺͶ.ͻሻ 
 ʙ𝑖 = ͺ ∙ ͳͷ,Ͳ + ʹ ∙ ͺͷ,Ͳ + ʹ ∙ ͳ,͵ͳʹͷ = ʹͻʹ,͸͵ ˏˎː. ˓˖˄ˎˈˌ, 
 

ɝɞɟ ʙʡ – ɫɬɨɢɦɨɫɬɶ ɋɌ; ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʝʟʢ  – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m  – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɈɊɍ. 
ɋɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʗ𝑖 = ʗiଵଵ଴ + ʗ˃+଴,                                                                                                 ሺͶ.ͳͲሻ 
 

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

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʗiଵଵ଴  = Ⱦ ∙ ሺ∆W˘˘ + ∆Wːሻ  ∙ n,                                                                           ሺͶ.ͳͳሻ 
 

ɝɞɟ Ⱦ – ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɪɟɫɩɭɛɥɢɤɟ Ȼɚɲɤɨɪɬɨɫɬɚɧ; ∆W˘˘ –ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; ∆Wː – ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; n – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ: 
 ∆W˘˘ = n ∙ ∆P̆ ˘ ∙ t˓˃˄,                                                                                            ሺͶ.ͳʹሻ 
 

ɝɞɟ n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ∆P̆ ˘ – ɩɨɬɟɪɢ ɏɏ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; t˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ,                                                                                    ሺͶ.ͳ͵ሻ 
 

ɝɞɟ ∆ʟˍ – ɩɨɬɟɪɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; n – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; S˓˃˔˚ – ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɜɵɱɟɬɨɦ ɧɚ ɋɇ; 
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S˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 𝜏 – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ; 
Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ ,                                                                           ሺͶ.ͳͶሻ 
 t˓˃˄ = ͺ͹͸Ͳ − Ͳ,ͷ ∙ ͵ʹ − Ͳ,Ͳͳͷ ∙ ͸Ͳ = ͺ͹Ͷ͵ ˚, 
 

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

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ: 
 τ = (Ͳ,ͳʹͶ + ʡ୫ୟxͳͲସ )ଶ ∙ ͺ͹͸Ͳ,                                                                             ሺͶ.ͳͷሻ 
 τ = (Ͳ,ͳʹͶ + ͵ͶͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ͳͺͺ͸ ˚ˆˑˇ, 
 

ɝɞɟ ʡ୫ୟx – ɱɚɫɵ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɝɨɞɭ. 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳ͵ͷ ∙ ͺ͹Ͷ͵ = ͵Ͳ͸ ʛʑ˕ ∙ ˚. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ = Ͳ,ʹͶͷͳ ∙ (ͷͷ,ͳ͵͸͵ )ଶ ∙ ͳͺͺ͸ = ͵ͷͶ ʛʑ˕ ∙ ˚. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɜɟɥɢɱɢɧɭ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ  

ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
 ʗiଵଵ଴ = ʹ,ͺ͹ ∙ ሺ͵Ͳ͸ + ͵ͷͶሻ ∙ ʹ = ͳ,ͺ͵ͷ ˏˎː. ˓˖˄ˎˈˌ. 

 
ɂɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɬɟɪɹɦɢ ɜɨ ɜɫɟɣ ɫɯɟɦɟ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ʗ˃+଴ = ˃ሺ˃+ˑሻΣ ∙ ʙi = ͷ,ͷ%; ∙ ʹͻʹ,͸͵ = ͳ͸,ͳ ˏˎː. ˓˖˄ˎˈˌ,                      ሺͶ.ͳ͸ሻ 



57 
 

 

ɝɞɟ ˃ሺ˃+ˑሻΣ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ; ʙ𝑖 – ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ. 

Ɋɚɫɫɱɢɬɚɟɦ ɫɭɦɦɚɪɧɵɟ ɢɡɞɟɪɠɤɢ: 
 ʗ𝑖 = ʗiଵଵ଴ + ʗ˃+଴ = ͳ,ͺ͵ͷ + ͳ͸,ͳ = ͳ͹,ͻͶ ˏˎː. ˓˖˄ˎˈˌ. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖi = ʔː ∙ ʙi + ʗi = Ͳ,ͳͷ ∙ ʹͻʹ,͸͵ + ͳ͹,ͻͶ = ͸ͳ,ͺ͵ ˏˎː. ˓˖˄ˎˈˌ. 
 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

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

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

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
ˆݔ  = ′′ௗݔ ∙  ܷːˑˏଶ

 ܵːˑˏ = Ͳ,ʹ ∙ ͳͲ,ͷଶͷ͸,ʹͷ = Ͳ,͵ͻʹ ʝˏ.                                                     ሺͶ.ͳ͹ሻ 
ݎ̂  = ˃ܶ′′ௗݔ ,ʒ ∙ 𝜔 ∙  ܷːˑˏଶ

 ܵːˑˏ = Ͳ,ʹͲ,Ͳͷʹ ∙ ͵ͳͶ ∙ ͳͲ,ͷଶͷ͸,ʹͷ = Ͳ,ͲʹͶ ʝˏ.                               ሺͶ.ͳͺሻ 
 ʔˆ = ʔ∗ˆ ∙ ܷ˄.ˆ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ͷ ˍʑ.                                                     ሺͶ.ͳͻሻ 
 
ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: 
˕ݔ  = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ = ͳͲ,ͷ ∙ ͳͳͷଶͳͲͲ ∙ ͸͵ = ʹʹ,ͲͶ ʝˏ.                                               ሺͶ.ʹͲሻ 
ݎ̞  = Δ ௞ܲ ∙ ܷːˑˏଶܵːˑˏଶ = Ͳ,ʹͶͷ ∙ ͳͳͷଶ͸͵ଶ = Ͳ,ͺͳ͸ ʝˏ.                                                 ሺͶ.ʹͳሻ 
 ݇˕ = ܷʜʜܷʑʜ = ͳͲ,ͷͳͳͷ = Ͳ,Ͳͻͳ.                                                                                  ሺͶ.ʹʹሻ 



58 
 

 

Ʌɢɧɢɢ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ˎݔ  = ˇ˖,଴ݔ ∙ Ͷ݈ = Ͳ,Ͷ͵Ͷ ∙ ͵ͲͶ = ͵,ʹ͸ ʝˏˍˏ .                                                          ሺͶ.ʹ͵ሻ 
ݎˎ  = ˇ˖,଴ݎ ∙ Ͷ݈ = Ͳ,͵Ͳͳ ∙ ͵ͲͶ = ʹ,ʹ͸ ʝˏˍˏ .                                                            ሺͶ.ʹͶሻ 
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: 
˔ݔ  = ܷːˑˏଶܵˍˊ = ͳͳͷଶ͸͵ = ʹͲͻ,ͻʹ ʝˏ.                                                                    ሺͶ.ʹͷሻ 
ݎ̝  = ݇˔ݔ = ʹͲͻ,ͻʹʹͷ = ͺ,Ͷ ʝˏ.                                                                                ሺͶ.ʹ͸ሻ 
 ʔ˔ = ʔ∗˔ ∙ ܷ˄.˔ = ͳ,Ͳ ∙ ͳͳͷ = ͳͳͷ ˍʑ.                                                              ሺͶ.ʹ͹ሻ 
 
Ⱦɚɥɟɟ, ɜɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ. 
 
4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin 
 
Ɂɚɩɨɥɧɹɟɦ ɝɪɚɮɵ ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ, ɚ ɢɦɟɧɧɨ: ɍɡɥɵ, ȼɟɬɜɢ, Ƚɟɧɟɪɚɬɨɪ/ɇɟɫɢɦ. ɇɚ ɪɢɫɭɧɤɚɯ 4.3, 4.4 
ɢ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɢ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrWin ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
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Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
4.6.3 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin 
 
Ɂɚɩɨɥɧɢɜ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ RastrWin, ɜ ɝɪɚɮɟ ɋɨɫɬɚɜ/ɇɟɫɢɦ ɦɨɠɧɨ ɭɡɧɚɬɶ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɱɚɫɬɤɚɯ ɫɯɟɦɵ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 4.6, 4.7 ɢ 4.8. 
 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ 

ɝɟɧɟɪɚɬɨɪɚ 
 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɟ 

ȼɇ 
 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 1-ɝɨ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɟ 

ȼɇ 
 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ, ɫɜɟɞёɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɜ ɬɚɛɥɢɰɭ 4.5. 
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Ɍɚɛɥɢɰɚ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 

Ɍɨɱɤɚ ɄɁ Ta 
 

Iɩ0
(3) ,ɤȺ 

 
Iɩ0

(1) ,ɤȺ 
Ʉ2 (ɲɢɧɚ 110 ɤȼ) 0,063(0,065) 2,49 3,72 

Ʉ4 (ɝɟɧɟɪɚɬɨɪ 10,5 ɤȼ) 0,093 28,23 - 
 

ɗɬɢ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɛɭɞɭɬ ɧɭɠɧɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɭɞɚɪɧɵɯ ɬɨɤɨɜ. 
 

4.6.4 Ɋɚɫɱɟɬ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɭɧɤɰɢɟɣ «ɒɭɧɬ» ɜ ɝɪɚɮɟ ɋɨɫɬɚɜ/ɇɟɫɢɦ. ɗɬɚ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ 
ɪɚɫɫɱɢɬɚɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɄɁ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɭɱɚɫɬɤɟ 
ɫɯɟɦɵ. Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

 
1) ɞɥɹ ɭɡɥɚ 2 (ɲɢɧɚ 110 ɤȼ), ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.9. 
 

 
Ɋɢɫɭɧɨɤ 4.9 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɡɥɚ 2 (ɲɢɧɚ 110 ɤȼ) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɫɬɨɹɧɧɭɸ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɞɥɹ 1-ɝɨ ɢ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 ʡ˃ሺଷሻ = 𝜔∑ݔ ∙ ∑ݎ = ʹͻ,ͺ͵ͷ͵ͳͶ ⋅ ͳ,ͷͺ͵ = Ͳ,Ͳ͸Ͳ ˔.                                                          ሺͶ.ʹͺሻ 
 ʡ˃ሺଵሻ = 𝜔∑ݔ ∙ ∑ݎ = ሺʹͻ,ͺ͵ͷ + ʹͻ,ͺ͵ͷ + Ͳ,ͲͲʹͶሻ͵ͳͶ ⋅ ሺͳ,ͷͺ͵ + ͳ,ͷͺ͵ + Ͳ,ͲͲʹሻ = Ͳ,Ͳ͸Ͳ ˔.                     ሺͶ.ʹͻሻ 
 
Ɍɚɤ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɞɥɹ 1-ɝɨ ɢ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ 

ɩɨɥɭɱɢɥɢɫɶ ɨɞɢɧɚɤɨɜɵɟ, ɩɪɢɦɟɦ ɢɯ ɪɚɜɧɵɦɢ ɞɪɭɝ ɞɪɭɝɭ, ɪɚɫɫɱɢɬɚɟɦ ɭɞɚɪɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ 1-ɝɨ ɢ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ: 

 ʙ˖ሺଷ,ଵሻ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴଺଴ = ͳ,ͺͷ.                                        ሺͶ.͵Ͳሻ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɭɞɚɪɧɵɟ ɬɨɤɢ: 
 𝑖˖ሺଷሻ = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ʙ˖ = √ʹ ⋅ ʹ,Ͷͻ ⋅ ͳ,ͺͷ = ͸,ͷͳ ˍʏ.                                      ሺͶ.͵ͳሻ 
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𝑖˖ሺଵሻ = √ʹ ⋅ ܫ˒ ଴ሺଵሻ ⋅ ʙ˖ = √ʹ ⋅ ͵,͹ʹ ⋅ ͳ,ͺͷ = ͻ,͹͵ ˍʏ.                                      ሺͶ.͵ʹሻ 
 
2) ɞɥɹ ɭɡɥɚ 4 (ɝɟɧɟɪɚɬɨɪ 10,5 ɤȼ), ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.10. 
 

 
Ɋɢɫɭɧɨɤ 4.10 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɡɥɚ 4 (ɝɟɧɟɪɚɬɨɪ 10,5 ɤȼ) 

 
ȼɵɩɨɥɧɢɦ ɚɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɤɚɤ ɞɥɹ ɭɡɥɚ 4 (ɝɟɧɟɪɚɬɨɪ 10,5 ɤȼ): 
 ʡ˃ሺଷሻ = 𝜔∑ݔ ∙ ∑ݎ = Ͳ,ʹͺ͹ͳ͵ͳͶ ⋅ Ͳ,Ͳͳ = Ͳ,Ͳͻͳ ˔.                                                        ሺͶ.͵͵ሻ 
 ʙ˖ሺଷሻ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴9ଵ = ͳ,ͻ.                                             ሺͶ.͵Ͷሻ 
 𝑖˖ሺଷሻ = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ʙ˖ = √ʹ ⋅ ʹͺ,ʹ͵ ⋅ ͳ,ͻ = ͹ͷ,ͺͷ ˍʏ.                                    ሺͶ.͵ͷሻ 
 
Ɂɧɚɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ ɞɥɹ ɭɡɥɚ 4 (ɝɟɧɟɪɚɬɨɪ 10,5 

ɤȼ): 
 𝑖௔𝜏 = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ˈ− 𝜏ʡ˃ = √ʹ ⋅ ʹͺ,ʹ͵ ⋅ ˈ− ଴,଴ଷ଴,଴9ଵ = ʹͺ,͹ͳ ˍʏ.                            ሺͶ.͵͸ሻ 
 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɜɟɞёɦ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɭ 4.6: 
 

Ɍɚɛɥɢɰɚ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
Ɍɨɱɤɚ ɄɁ Ta, ɫ Ky iy, ɤȺ Iɩ0

(3) , ɤȺ Iɩ0
(1) , ɤȺ 

Ʉ2 (ɲɢɧɚ 110 ɤȼ) 0,060 1,85 6,51(9,73) 2,49 3,72 
Ʉ4 (ɝɟɧɟɪɚɬɨɪ 10,5 ɤȼ) 0,091 1,9 75,85 28,23 - 

 
Ɍɨɤɢ ɄɁ ɢ ɭɞɚɪɧɵɟ ɬɨɤɢ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ. 
 
4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 

 
4.7.1 Ɍɪɟɛɨɜɚɧɢɹ ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɚɩɩɚɪɚɬɚɦ 

 
ȼ Ɋɍ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ 

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

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

1) ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2) ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

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

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

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

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

 
4.7.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 

ɪɟɠɢɦɨɜ 
 

Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɢɯ ɧɚɝɪɭɡɤɟ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥɟɧɧɵɣ. 

ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɬɚɤɨɣ ɪɟɠɢɦ 
ɪɚɛɨɬɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɡɧɚɱɟɧɢɹ ɟɟ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ, ɞɨɩɭɫɬɢɦɵɟ 
ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ 
ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ 
ɩɟɪɟɝɪɭɡɨɤ. 

ɍɬɹɠɟɥɟɧɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɜɨɡɧɢɤɚɸɬ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣ ɢɥɢ ɩɨɫɥɟ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɟɪɟɝɪɭɡɤɚɯ ɢ ɨɬɤɥɨɧɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

ɉɪɢ ɜɵɛɨɪɟ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɢɫɯɨɞɹɬ ɢɡ ɪɚɛɨɱɟɝɨ ɧɨɪɦɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ ɛɟɡ ɭɱёɬɚ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɩɟɪɟɝɪɭɡɨɤ, ɚ ɩɨ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ ɢɡ 
ɭɫɥɨɜɢɣ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɜɵɛɨɪɚ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɪɟɠɢɦɚɯ ɧɭɠɧɨ ɡɧɚɬɶ ɡɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɢ 
ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ. 
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Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ2: 
˘˃ˏ.˄˃˓,ʒܫ  = ͳ,Ͳͷ ⋅ ˏʒ,ːˑܫ = ͳ,Ͳͷ ⋅ ͷ͸,ʹͷ√͵ ⋅ ͳͲ,ͷ = ͵ʹͶͺ ʏ.                                  ሺͶ.͵͹ሻ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 63000/110-ɍ1: 
˘˃ˏ.˄˃˓,ʡଵ−ʡଶܫ  = ͳ,Ͳͷ ⋅ ܵʡ,ːˑˏ√͵ ⋅ ܷʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ͸͵√͵ ⋅ ͳͳͷ = ͵ͳ͸ ʏ.                  ሺͶ.͵ͺሻ 
 
Ɍɨɤ ȼɅɗɉ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 110 ɤȼ ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 

ɪɟɠɢɦɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
˘˃ˏ.˄˃˓,ʚଵ−ʚସܫ  = ݊ʒ ∙ ܵʒଵ−ʒଶ√͵ ⋅ ݊ʚ ⋅ ܷːˑˏ.ʚ = ʹ ⋅ ͷ͸,ʹͷ√͵ ⋅ Ͷ ⋅ ͳͳͲ = ͳͶͺ ʏ.                           ሺͶ.͵ͻሻ 
ˉ˕˖.˄˃˓,ʚଵ−ʚସܫ  = ݊ʒ ∙ ܵʒଵ−ʒଶ√͵ ⋅ ሺ݊ʚ − ͳሻ ⋅ ܷːˑˏ.ʚ = ʹ ⋅ ͷ͸,ʹͷ√͵ ⋅ ͵ ⋅ ͳͳͲ = ͳͻ͹ ʏ.               ሺͶ.ͶͲሻ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɨɬɩɚɟɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ: 
˘˃ˏ.˄˃˓,ʡʠʜܫ  = ͳ,Ͳͷ ⋅ ܵʡʠʜ,ːˑˏ√͵ ⋅ ܷʡʠʜ,ːˑˏ = ͳ,Ͳͷ ⋅ ͳʹͷͲ√͵ ⋅ ͳͲ,ͷ = ͹͵ ʏ.                    ሺͶ.Ͷͳሻ 

 
4.7.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ ɜ 

ɫɜɹɡɢ ɨɬɫɭɬɫɬɜɢɹ ɧɚ ɞɚɧɧɵɣ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɩɪɨɢɡɜɟɞɟɦ ɜɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɌɌ ɢ Ɍɇ, ɚɧɚɥɢɡɚɬɨɪɨɜ ɢ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ. 
 

4.7.3.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɞɚɧɧɵɣ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 
ɜɵɛɢɪɚɟɦ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɮɢɪɦɵ «ɗɧɟɪɝɨɋɩɟɰɄɨɦɩɥɟɤɬ», ɝ. 
ɂɪɤɭɬɫɤ, Ɋɨɫɫɢɹ [14]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
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Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ  
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ȼȽȽ -10 «ɗɧɟɪɝɨɋɨɸɡ» ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͲ,ͷ ˍʑ ܫʒ,˓˃˄.ˏ˃˘ = ͵,ʹͶͺ ˍʏ ܫːˑˏ = Ͷ ˍʏ ܫ˒଴ሺଷሻ = ʹͺ,ʹͻ ˍʏ ܫˑ˕ˍ = ͸͵ ˍʏ 𝑖˖ሺଷሻ = ͹ͷ,ͺͷ ˍʏ 𝑖˒˓.˔ˍ˅ = ͳ͸ͳ ˍʏ ܤˍ.˓˃˔˚ = ˍ˕ˑݐ଴ሺଷሻଶሺ˒ܫ + = ʟʖʏሻݐ ͹ͷ,ͺͷଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = ͷͳͺ ˍʏଶ ∙ ˔ 

ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔  

 
ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ -10: 
 
1) Iˑ˕ˍ > I˒଴ሺଷሻ, 
2) i˒˓.˔ˍ˅ > i˖ሺଷሻ, 
ˏːˑ.ˍܤ (3 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɞɯɨɞɢɬ. 
Ⱦɚɥɟɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɢ 

ɩɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-10/4000 ɍɏɅ2 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɈɈɈ «ɁɗɌɈ», ɝ. ȼɟɥɢɤɢɟ ɥɭɤɢ, Ɋɨɫɫɢɹ [15]. ɉɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɪɚɡɴɟɞɢɧɢɬɟɥɸ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɊȼɊɁ-10/4000 ɍɏɅ 2 «ɁɗɌɈ» ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͲ,ͷ ˍʑ ܫʒ,˓˃˄.ˏ˃˘ = ͵,ʹͶͺ ˍʏ ܫːˑˏ = Ͷ ˍʏ ܫ˒଴ሺଷሻ = ʹͺ,ʹͻ ˍʏ ܫˑ˕ˍ = ͷͲ ˍʏ 𝑖˖ሺଷሻ = ͹ͷ,ͺͷ ˍʏ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ˍʏ ܤˍ.˓˃˔˚ = ˍ˕ˑݐ଴ሺଷሻଶሺ˒ܫ + = ʟʖʏሻݐ ͹ͷ,ͺͷଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = ͷͳͺ ˍʏଶ ∙ ˔ 
ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = ͳʹͷଶ ∙ ͵ = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔  

 
ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊɁ-10/4000 ɍɏɅ 2: 
 
1) Iˑ˕ˍ > I˒଴ሺଷሻ, 
2) i˒˓.˔ˍ˅ > i˖ሺଷሻ, 
ˏːˑ.ˍܤ (3 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɩɨɞɯɨɞɢɬ. 
Ɍɚɤɠɟ, ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɛɵɥ ɜɵɛɪɚɧ Ɉɉɇ-ɉ 10 ɍɏɅ2 
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4.7.3.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɌɗɈ – 10/4000 ɮɢɪɦɵ ɁȺɈ «ɉɪɨɮɨɬɟɤ», 
ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ [16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɬɨɤɚ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.9. 
 
Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɌɗɈ-10/4000 «ɉɪɨɮɨɬɟɤ» ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ ˕˕ = ͳͲ,ͷ ˍʑ ܫʒ,˓˃˄.ˏ˃˘ = ͵,ʹͶͺ ˍʏ ܫːˑˏ ˕˕ = Ͷ ˍʏ ܫ˒଴ሺଷሻ = ʹͺ,ʹͻ ˍʏ − 𝑖˖ሺଷሻ = ͹ͷ,ͺͷ ˍʏ − ܤˍ.˓˃˔˚ = ˍ˕ˑݐ଴ሺଷሻଶሺ˒ܫ + = ʟʖʏሻݐ ʹ,Ͷͻଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = Ͳ,ͷ͸ ˍʏଶ ∙ ˔ 
ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = Ͷଶ ∙ ͵ = Ͷͺ ˍʏଶ ∙ ˔  

 
ɉɪɨɜɟɪɤɚ ɌɌɗɈ-10/4000: 
 
1) ܷːˑˏ ˕˕ = ܷːˑˏ, 
ˏːˑ.ˍܤ (2 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ ɌɌ ɩɨɞɯɨɞɢɬ. 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɌɇɗɈ – 10/4000 ɮɢɪɦɵ ɁȺɈ 

«ɉɪɨɮɨɬɟɤ», ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ [16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

Ⱦɚɧɧɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɜɵɩɭɫɤɚɟɬ ɌɌ ɢ Ɍɇ ɧɚ ɜɫɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ ɞɨ 6 
ɤȺ, ɢ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɷɬɨ ɨɩɬɢɱɟɫɤɢɣ ɷɥɟɤɬɪɨɧɧɵɣ ɌɌ, ɬ.ɟ. ɫɨɜɪɟɦɟɧɧɵɣ, ɞɟɥɚɟɬ 
ɟɝɨ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɭɞɨɛɧɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɌɌ. 
 
Ɍɚɛɥɢɰɚ 4.10 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɇɗɈ-10/4000 «ɉɪɨɮɨɬɟɤ» ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ ˕ː = ͳͲ,ͷ ˍʑ ܫʒ,˓˃˄.ˏ˃˘ = ͵,ʹͶͺ ˍʏ ܫːˑˏ ˕ː = Ͷ ˍʏ ܫ˒଴ሺଷሻ = ʹͺ,ʹͻ ˍʏ − 𝑖˖ሺଷሻ = ͹ͷ,ͺͷ ˍʏ − ܤˍ.˓˃˔˚ = ˍ˕ˑݐ଴ሺଷሻଶሺ˒ܫ + = ʟʖʏሻݐ ʹ,Ͷͻଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = Ͳ,ͷ͸ ˍʏଶ ∙ ˔ 
ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = Ͷଶ ∙ ͵ = Ͷͺ ˍʏଶ ∙ ˔  

 
ɉɪɨɜɟɪɤɚ ɌɇɗɈ-10/4000: 
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1) ܷːˑˏ ˕ː = ܷːˑˏ, 
ˏːˑ.ˍܤ (2 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ Ɍɇ ɩɨɞɯɨɞɢɬ 

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

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

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

ȼɵɛɢɪɚɟɦ ɚɧɚɥɢɡɚɬɨɪ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚɦɢ ȺɉɄɗ-1 ɢ Ⱥɋ-Ɇ3 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɮɢɪɦɵ ɈɈɈ «ɘɉɁ ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ» [17] ɢ «Ⱥɋɍ-ȼɗɂ» 
[18], ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ ɢ ɝ. Ɇɨɫɤɜɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, Ɋɨɫɫɢɹ. ɉɚɪɚɦɟɬɪɵ 
ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

Ɍɚɛɥɢɰɚ 4.11 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɩɪɢɛɨɪɚ 

Ɍɢɩ  Ʉɥɚɫɫ  
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ  
ɦɨɳɧɨɫɬɶ 

(ʑ ∙ ʏሻ 
ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 8 

ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 8 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 0,5 10 

ɋɭɦɦɚɪɧɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 26 

 
4.7.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɈɊɍ 110 ɤȼ 
 
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɞɚɧɧɵɣ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɢɡɜɟɞɟɦ 

ɜɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɌɌ ɢ Ɍɇ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ. 
 
4.7.4.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɞɚɧɧɵɣ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 

ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 ɮɢɪɦɵ «ɗɧɟɪɝɨɋɩɟɰɄɨɦɩɥɟɤɬ», ɝ. 
ɂɪɤɭɬɫɤ, Ɋɨɫɫɢɹ [19]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 
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Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɤɥɸɱɚɬɟɥɹ  
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ȼɗȻ-110 «Ʉɨɧɬɚɤɬ» ːܷˑˏ = ͳͳͲ ˍʑ ːܷˑˏ = ͳͳͲ ˍʑ ܫʚଵ−ʚସ,˓˃˄.˖˕ˉ = Ͳ,ͳͻ͹ ˍʏ ܫːˑˏ = ʹ,ͷ ˍʏ ܫ˒଴ሺଵሻ = ͵,͹ʹ ˍʏ ܫˑ˕ˍ = ͶͲ ˍʏ 𝑖˖ሺଵሻ = ͻ,͹͵ ˍʏ 𝑖˒˓.˔ˍ˅ = ͳͲʹ ˍʏ ܤˍ.˓˃˔˚ = ˍ˕ˑݐ଴ሺଵሻଶሺ˒ܫ + = ʟʖʏሻݐ ͵,͹ʹଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = ͳ,ͳͳ ˍʏଶ ∙ ˔ 

ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = ͶͲଶ ∙ ͵ = ͶͺͲͲ ˍʏଶ ∙ ˔ 

 
ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼɉȻ-110: 
 
1) Iˑ˕ˍ > I˒଴ሺଵሻ, 
2) i˒˓.˔ˍ˅ > i˖ሺଵሻ, 
ˏːˑ.ˍܤ (3 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɞɯɨɞɢɬ. 
ɇɚ ɧɚɩɪɹɠɟɧɢɟ 110 ɤȼ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ 110/1000 ɍɏɅ1 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɈɈɈ «ɁɗɌɈ», ɝ. ȼɟɥɢɤɢɟ ɥɭɤɢ, Ɋɨɫɫɢɹ [15]. ɉɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɪɚɡɴɟɞɢɧɢɬɟɥɸ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɜɵɛɨɪɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɊȽ 110/1000 ɍɏɅ1 «ɁɗɌɈ» ːܷˑˏ = ͳͳͲ ˍʑ ːܷˑˏ = ͳͳͲ ˍʑ ܫʚଵ−ʚସ,˓˃˄.˖˕ˉ = Ͳ,ͳͻ͹ ˍʏ ܫːˑˏ = ͳ ˍʏ ܫ˒଴ሺଵሻ = ͵,͹ʹ ˍʏ ܫˑ˕ˍ = ͵ͳ,ͷ ˍʏ 𝑖˖ሺଵሻ = ͻ,͹͵ ˍʏ 𝑖˒˓.˔ˍ˅ = ͺͲ ˍʏ ܤˍ.˓˃˔˚ = ଴ଶ˒ܫ ሺݐˑ˕ˍ + = ʟʖʏሻݐ ͵,͹ʹଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = ͳ,ͳͳ ˍʏଶ ∙ ˔  
ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = ͵ͳ,ͷଶ ∙ ͵ = ʹͻ͹͹ ˍʏଶ ∙ ˔  

 
ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȽ 110/1000 ɍɏɅ1: 

 
1) Iˑ˕ˍ > I˒଴ሺଷሻ, 
2) i˒˓.˔ˍ˅ > i˖ሺଷሻ, 
ˏːˑ.ˍܤ (3 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɩɨɞɯɨɞɢɬ. 
 
Ɍɚɤɠɟ, ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɛɵɥ ɜɵɛɪɚɧ Ɉɉɇ-ɉ 110 ɍɏɅ1 
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4.7.4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɌɗɈ – 110/700 ɮɢɪɦɵ ɁȺɈ «ɉɪɨɮɨɬɟɤ», 
ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ [16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɬɨɤɚ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɌɗɈ-110/700 «ɉɪɨɮɨɬɟɤ» ːܷˑˏ = ͳͳͲ ˍʑ ːܷˑˏ ˕˕ = ͳͳͲ ˍʑ ܫʚଵ−ʚସ,˓˃˄.˖˕ˉ = Ͳ,ͳͻ͹ ˍʏ ܫːˑˏ ˕˕ = Ͳ,͹ ˍʏ ܫ˒଴ሺଵሻ = ͵,͹ʹ ˍʏ − 𝑖˖ሺଵሻ = ͻ,͹͵ ˍʏ − ܤˍ.˓˃˔˚ = ˍ˕ˑݐ଴ሺଵሻଶሺ˒ܫ + = ʟʖʏሻݐ ͵,͹ʹଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = ͳ,ͳͳ ˍʏଶ ∙ ˔ 
ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = Ͳ,͹ଶ ∙ ͵ = ͳ,Ͷ͹ ˍʏଶ ∙ ˔  

 
ɉɪɨɜɟɪɤɚ ɌɌɗɈ-110/700: 
 
1) ܷːˑˏ ˕˕ = ܷːˑˏ, 
ˏːˑ.ˍܤ (2 >  .˚˔˃˓.ˍܤ
 
Ⱦɚɧɧɵɣ ɌɌ ɩɨɞɯɨɞɢɬ. 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɌɇɗɈ – 110/700 ɮɢɪɦɵ ɁȺɈ 

«ɉɪɨɮɨɬɟɤ», ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ [16]. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15. 
 
Ɍɚɛɥɢɰɚ 4.15 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɌɇɗɈ-110/700 «ɉɪɨɮɨɬɟɤ» ːܷˑˏ = ͳͳͲ ˍʑ ːܷˑˏ ˕ː = ͳͳͲ ˍʑ ܫʚଵ−ʚସ,˓˃˄.˖˕ˉ = Ͳ,ͳͻ͹ ˍʏ ܫːˑˏ ˕ː = Ͳ,͹ ˍʏ ܫ˒଴ሺଵሻ = ͵,͹ʹ ˍʏ − 𝑖˖ሺଵሻ = ͻ,͹͵ ˍʏ − ܤˍ.˓˃˔˚ = ˍ˕ˑݐ଴ሺଵሻଶሺ˒ܫ + = ʟʖʏሻݐ ͵,͹ʹଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = ͳ,ͳͳ ˍʏଶ ∙ ˔ 
ˏːˑ.ˍܤ = ˕ݐଶ̞ܫ = Ͳ,͹ଶ ∙ ͵ = ͵ ˍʏଶ ∙ ˔  

 
ɉɪɨɜɟɪɤɚ ɌɇɗɈ-110/700: 
 
1) ܷːˑˏ ˕ː = ܷːˑˏ, 
ˏːˑ.ˍܤ (2 >  .˚˔˃˓.ˍܤ
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Ⱦɚɧɧɵɣ Ɍɇ ɩɨɞɯɨɞɢɬ. 
 
4.7.4.3 ȼɵɛɨɪ ɚɧɚɥɢɡɚɬɨɪɨɜ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 110 ɤȼ 
 
ȼɵɛɢɪɚɟɦ ɚɧɚɥɢɡɚɬɨɪ ɬɢɩɚ ȺɉɄɗ-1 ɮɢɪɦɵ ɈɈɈ «ɘɉɁ 

ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ» [17]. ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.16. 

 
Ɍɚɛɥɢɰɚ 4.16 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 

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

 
4.8 Ʉɨɦɩɨɧɨɜɤɚ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ [20]. ȼ ɝɢɞɪɨɭɡɥɟ 

ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɭɞɨɯɨɞɧɵɣ ɲɥɸɡ. 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [20]: «… ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 

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

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

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

ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

 
4.8.1 ȼɵɛɨɪ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɋɟɡɟɪɜɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɣ ɧɭɠɞ ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɪɟɡɟɪɜɨɦ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ. ɉɢɬɚɧɢɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɨɬ ɉɋ 
«ɇɭɪɢɦɚɧɨɜɫɤɚɹ», ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ 20 ɤɦ ɨɬ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɨɤɨɥɨ ɫɟɥɚ 
Ʉɪɚɫɧɚɹ Ƚɨɪɤɚ.  

ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɧɹɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɆɇ-1250/35/6 ɤɨɦɩɚɧɢɢ ɈɈɈ «ɋɜɟɪɞɥɨɜɗɥɟɤɬɪɨɓɢɬ», ɝ. 
ȿɤɚɬɟɪɢɧɛɭɪɝ, Ɋɨɫɫɢɹ [21]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ-1250/35/6 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.17. 
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Ɍɚɛɥɢɰɚ 4.17 −  ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆɇ-1250/35/6 
Sɧɨɦ, 
ɤȼ∙Ⱥ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ȼɬ ΔPɤ, ȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

1250 35 6 6,5 1,4 2,1 11,6 2900ɯ1500ɯ2700 
 
4.8.2 ȼɵɛɨɪ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ȾȽɍ – ɷɬɨ ɚɜɬɨɧɨɦɧɵɟ ɚɝɪɟɝɚɬɵ, ɜɵɪɚɛɚɬɵɜɚɸɳɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ 

ɩɪɨɰɟɫɫɟ ɫɠɢɝɚɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ȼɫɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 
ɛɚɡɨɜɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ: ɞɜɢɝɚɬɟɥɹ, ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ, 
ɫɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ. 

Ɇɨɳɧɨɫɬɶ ȾȽɍ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɭɦɦɚɪɧɭɸ ɦɨɳɧɨɫɬɶ ɨɬ: 
1) ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ;  
2) ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɚɝɪɟɝɚɬɚ ɞɥɹ ɟɝɨ ɩɭɫɤɚ ɜ ɪɚɛɨɬɭ; 
3) ɩɪɢɜɨɞɨɜ ɡɚɬɜɨɪɨɜ, ɜɨɞɨɫɛɪɨɫɨɜ ɢ ɞɪɭɝɢɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ. 
ȼ ɤɚɱɟɫɬɜɟ ȾȽɍ ɜɵɛɢɪɚɟɦ ȺȾ 1200-Ɍ400 ɤɨɦɩɚɧɢɢ ɈɈɈ «ȽɄ 

ɗɧɟɪɝɨɉɪɨɮ», ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ [22]. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ȾȽɍ ȺȾ 1200-Ɍ400 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.18. 

 
Ɍɚɛɥɢɰɚ 4.18 −  ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȾȽɍ ȺȾ 1200-Ɍ400 

Sɧɨɦ, ɤȼ∙Ⱥ Ɋɧɨɦ, ɤȼɬ Ɋɦɚɤɫ, ɤȼɬ Uɧɨɦ, ɤȼ 
Ƚɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ 
1500 1200 1320 0,4 5000ɯ2050ɯ2400 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

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

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

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

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

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 840/150 –52 – 56,25 Ɇȼ∙Ⱥ: 
 ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-63000/110-ɍ1: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɭɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 

 ɪɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
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 ɤɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  

 ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ. 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110 ɤȼ: 
- ɨɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
 
- ɪɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ (ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ 

ɡɚɳɢɬɚ); 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɱɟɬɵɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ 

ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ); 
 ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ). 
Ɂɚɳɢɬɵ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 110 ɤȼ: 
 ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɄɁ (ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ); 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ). 
 
5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ.  
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 ːܫ ˑˏ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͷ͸ʹͷͲ√͵ ∙ ͳͲ,ͷ = ͵Ͳͻ͵ ʏ,                                                            ሺͷ.ͳሻ 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 ːܫ ˑˏሺଶሻ = ːܫ ˑˏ ∙ ːː ˕˕ܭ˘˔ܭ = ͵Ͳͻ͵ ∙ ͳͶͲͲͲ/ͷ = ͵,ͺ͹ ʏ,                                                                ሺͷ.ʹሻ 
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ɝɞɟ ܭ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; ܭ˕˕ ːː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
ʑʜሺଵሻܫ  = ܵːˑˏ ˕√͵ ∙ ܷːˑˏ ˕ = ͸͵ͲͲͲ√͵ ∙ ͳͳͷ = ͵ͳ͸ ʏ,                                                             ሺͷ.͵ሻ 

 
ɝɞɟ ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ܷːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
 ːܫ ˑˏሺଶሻ = ːܫ ˑˏܭ˕˕ ˅ː = ͵ͳ͸͹ͲͲ/ͷ = ʹ,͵ ʏ,                                                                           ሺͷ.Ͷሻ 

 
ɝɞɟ ܭ˕˕ ˅ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ː.˕ˈ = ːܫ ˑˏ ˓ˑ˕ሺଵሻͳ,ʹʹͷͷ = ͳͳͳͷͳ,ʹʹͷͷ = ͻͲͻ,ͺ͵ ʏ,                                                              ሺͷ.ͷሻ 
 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵ˕ˈ = √͵ ∙ ܷːː.˕ˈ ∙ ːܫ ː.˕ˈ = √͵ ∙ Ͳ,Ͷ ∙ ͻͲͻ,ͺ͵ = ͸ʹͺ,͵ͷ ˍʑ ∙ ʏ,                     ሺͷ.͸ሻ 
 
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-630/10/0,4. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ: 
ܫ˅  ː ˕ˈ_˓ሺଶሻ = ːܫ ˑˏ ˓ˑ˕ሺଵሻ ∙ ܷːː.˕ˈ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ˕ˈ ∙ ˈ˕ ː˅ ˕˕ܭ = ͳͳͳͷ ∙ Ͳ,Ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͲ,ͷ ∙ ͶͲ/ͷ = Ͷ,͵͵ ʏ,        ሺͷ.͹ሻ 

 

ɝɞɟ ːܫ ˑˏ ˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ܷːː ˕ˈ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Ɍȼ ɧɢɡɤɨɣ ɫɬɨɪɨɧɵ; ˅ܷː ˕ˈ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Ɍȼ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɵ. 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ: 
ʑʜ ʡʔሺଵሻܫ  = ܵːˑˏ ˔ː√͵ ∙ ܷːˑˏ  = ͸͵Ͳ√͵ ∙ ͳͲ,ͷ = ͵Ͷ,͸Ͷ ʏ,                                                      ሺͷ.ͺሻ 
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ɝɞɟ ܵːˑˏ ˔ː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ. 

ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɜ ɰɟɩɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ܫ˅  ː ˕ˈሺଶሻ = ːܫ ˑˏܭ˕˕ ˅ː ˕ˈ = ͵Ͷ,͸ͶͶͲ/ͷ = Ͷ,͵͵ ʏ.                                                                    ሺͷ.ͻሻ 

 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

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

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

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͵Ͳͻ͵ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͶͲͲͲ/ͷ ʏ. 
 
1) ɧɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜʝʛ,                                                           ሺͷ.ͳͲሻܫ
ʜʐሺʜሻܫ  = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵Ͳͻ͵ = ͳͷͷ ʏ; 
 

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

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

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                                                                         ሺͷ.ͳʹሻܫ
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͹Ͷ͹ͷ,ͳ͸ = ͳ͹Ͷͺ ʏ, 

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

ʛʏʙʠܫ  = ܧ ′′ௗݔ′̂′ ∙ ʜܫ = ͳ,ͳ͵Ͳ,ʹ ∙ ͵Ͳͻ͵ = ͳ͹Ͷͳͷ ʏ, 
 

ɝɞɟ ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,13; ݔௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,2. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͹Ͷͳͷ = ͳ͹Ͷʹ ʏ,            ሺͷ.ͳʹሻ 

 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ͳ͹Ͷʹ ∙ ʹͳ͹Ͷͳͷ = Ͳ,ͳͻͻ,                                                            ሺͷ.ͳ͵ሻ ܭʡ > Ͳ,ͳͻͻ,  
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ, 
28230 Ⱥ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,ʹ. 
 
3) ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟ.଴ʙʡܫ = Ͳ,ͳͷͲ,ʹ ∙ ːܫ = Ͳ,͹ͷ ∙ ːܫ ,                                                                    ሺͷ.ͳͶሻ 
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4) ɬɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ, ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ʠʟ.଴ʙʡܫ = Ͳ,ͳͷͲ,ʹ ∙ ːܫ = Ͳ,͹ͷ ∙ ːܫ .                                                                        ሺͷ.ͳͷሻ 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5∙ ːܫ  (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

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

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

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

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɩɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 
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ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

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

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

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

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

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠШ + ʠʑʒ,                                                                                   ሺͷ.ͳ͸ሻ 
Σܥ  = Ͳ,ͲͲ͹͵ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ͷ ˏˍʣ˗˃ˊ˖. 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ ,                                                                         ሺͷ.ͳ͹ሻ 
 ܷʝ Эʚ.ʠʡ = Ͳ,ͷ ∙ ʹʹ,ͳ͵ ∙ Ͳ,ͲͳͲͲ,ͲͳͲ + Ͳ,ͻ͸ͷ = ͳͳͶ ʑ, 
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ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͳͲ ˏˍʣ˗˃ˊ˖, ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͳͳͷ√͵ = ʹʹ,ͳ͵ ˍʑ.                                                 ሺͷ.ͳͺሻ 
 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
𝐶ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͷ = ͷ,ͷ ʏ.                       ሺͷ.ͳͻሻ 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                      ሺͷ.ʹͲሻ 
 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳͳͶͳͲ,ͷ√͵ ∙ Ͳ,ͳͶ = ʹ,ʹ͵, 

 ܷʠʟ ൒ ʹ,ʹ͵. 
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

2) ɜɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
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Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

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

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

ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ. 
ɉɪɢ ܭʡ = ͳ,ͳ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
 

5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɭɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ𝐶ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                        ሺͷ.ʹʹሻ 

 
2) ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ𝐶ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                        ሺͷ.ʹ͵ሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
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ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

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

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

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

ʓʝʞݐ  = ଶଶ∗ܫܣ ,                                                                                                               ሺͷ.ʹͷሻ 
 

ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
 
1) ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

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

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

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

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͵Ͳ͸ͲͲ = Ͳ,ʹʹ,                                                                                   ሺͷ.ʹ͸ሻ 
 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ʹʹͳ,ʹ = Ͳ,ͳ͹ͷ,                                                                           ሺͷ.ʹ͹ሻ 
 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͵Ͳͻ͵ = Ͷ͸Ͷ ʏ.                                                     ሺͷ.ʹͺሻ 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͹ͷ: 

ʓʝʞݐ  = ͵ͲͲ,ͳ͹ͷଶ ≈ ͻͺͲ ˔. 
 
3) ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ͵Ͳሺܫ∗ଶሻଶ = ͵ͲͲ,ʹͳଶ = ͸ͺͳ ˔.                                                                       ሺͷ.ʹͻሻ 
 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  .ʠʟݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1: 
 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 30 83 120 188 333 750 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 30 ɫ, t ɦɚɤɫ. = 750 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

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

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

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

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

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

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

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

ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
.௞,𝐴ଵ,ʑʜ.ʖܫ  = ʔʒʹ ∙ ሺݔ ˕ݔ+ˎ∗ + ݔ ∗̂ሻ ,                                                                            ሺͷ.͵Ͳሻ 
.௞,𝐴ଵ,ʑʜ.ʖܫ  = ͳʹ ∙ ሺͲ,͸ʹ + Ͳ,ͳͲͷ + ʹ͵,ͻͻሻ = Ͳ,Ͳʹ ˑ. ˈ., 
 

ɝɞɟ ݔ ∗̂ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݔ  ∗̂ = ′′ௗݔ ∙ ݇ଶ̞ = Ͳ,ʹ ∙ (ͳͳͷͳͲ,ͷ)ଶ = ʹ͵,ͻͻ ˑ. ˈ., 
ݔ  ∗ˎ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɂɡ ɜɟɤɬɨɪɧɨɣ ɞɢɚɝɪɚɦɦɵ ɞɥɹ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ: 
௞,𝐴ଵ,ʜʜܫ  = ʹ ∙ ௞,𝐴ଵ,ʑʜܫ ∙ ݇ʡ = ʹ ∙ Ͳ,Ͳʹ ∙ ͳͳͷͳͲ,ͷ = Ͳ,ͶͶ ˑ. ˈ. ,                              ሺͷ.͵ͳሻ 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ Ͳ,ͶͶ ∙  .ʜܫ
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ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

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

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

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

 
1) ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

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

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
2) ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ,                                                                               ሺͷ.͵ʹሻܫ
 
3) ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

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

Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, 
ɫ 

3800 1200 450 340 280 160 80 3 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹͶ ∙ ʜʝʛܫ = ͳ,ʹʹͶ ∙ ʜʝʛܫ = ͵͹ͺ͸ ʏ.                     ሺͷ.͵͵ሻ 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ሺܷʒ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲ,ͷͳ,Ͳ͵ ∙ ͳͲͷ,Ͳ = ͸͸ ʑ.                                                      ሺͷ.͵Ͷሻ 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɰɢɨɧɧɨɝɨ 

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

5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ ɉɚɜɥɨɜɫɤɚɹ Ƚɗɋ 
– ɉɋ Ɍɟɧɶɤɚɲɟɜɨ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹʹ,ͲͶ + Ͳ,Ͷͅ ∙ ͳͷ,ͺͶ = ʹͲ,ͺ ʝˏ,             ሺͷ.͵ͷሻ 

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

 ܼʡ = ܷˍ ∙ ܷːˑˏଶܵːˑˏ = Ͳ,ͳͲͷ ∙ ͳͳͷ͸͵ ଶ = ʹʹ,ͲͶ ʝˏ, 
 ܼଵʚ′ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ: 
 ܼଵʚ′ = ˎଶݔ√ + ଶݎˎ = √ͳ͵,Ͳʹଶ + ͻ,Ͳ͵ଶ = ͳͷ,ͺͶ ʝˏ, 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͷ͸,ʹͷ͸͵ + Ͳ,Ͷͅ ∙ ͷ͸,ʹͷͳͳͷଶ ∙ ͳͷ,ͺͶ = Ͳ,Ͳͻ,                           ሺͷ.͵͸ሻ 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻ ∙ ͳ,ͻ͸ = Ͳ,ͳ͹͸ ʝˏ,                                                     ሺͷ.͵͹ሻ 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమହ଺,ଶହ = ͳ,ͻ͸. 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
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ܼଵ𝐶ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳ͹͸ ∙ ͶͲͲͲͷͳͲ,ͷͲ,ͳ = ͳ,͵Ͷͳ ʝˏ,                                                 ሺͷ.͵ͺሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ𝐶ଷ = ͳ,Ͷ ʝˏ. 
2) ɮɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ͵Ͳͻ͵ = ͳ,ͻ͸ ʝˏ,                                                   ሺͷ.͵ͻሻ 
 

ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

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

ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳͳͳͷͷͷ͹,ͷ − Ͳ,ͻͷͲ,ͺ = ͵,ͺͳ,                                        ሺͷ.ͶͲሻ 
 

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

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

 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ. ,                                                   ሺͷ.Ͷͳሻ ܿݏ݋𝜑 ʜʏʒʟ.ʣ = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵͵͸.                                               ሺͷ.Ͷʹሻ 
 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͳ,͵͹°. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ𝐶 ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. ,                                                                ሺͷ.Ͷ͵ሻ 
 ܼ𝐶 ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͳͲ,ͷଶͷ͸,ʹͷ = Ͳ,͸͹ ʝˏ.                                               ሺͷ.ͶͶሻ 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ𝐶 ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,͸͹ ∙ ͶͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = ͷ,ͳ ʝˏ.                                              ሺͷ.Ͷͷሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͷ,ͳ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ𝐶ʛଵ =Ͳ,Ͳ͵ͷʹ ʝˏ, ܼ𝐶ʛଶ = Ͳ,Ͳͳ͵Ͷ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 c ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɫɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.3.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

.𝑃 ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ .ʜʝʛ.ʟܫ ,                                 ሺͷ.Ͷ͸ሻ 
.𝑃 ʠʗʒʜܫ  = ͳ,Ͳ͹ ∙ ͳͳͳͷ = ͳͳͻ͵ ʏ.  
 
2) ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.𝑃 ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙ .ʜʝʛ.ʟܫ = ͳ,ͳ ∙ ͳͳͳͷ = ͳʹʹ͹ ʏ.                  ሺͷ.Ͷ͹ሻ 
 
3) ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

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

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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4) ɨɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.𝑃 ʞʢʠʙܫ  = ʹ,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙ .ʜʝʛ.ʟܫ = ʹ,ͳͻ ∙ ͳͳͳͷ = ʹͶͶʹ ʏ.             ሺͷ.Ͷͺሻ 
 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɲɤɚɮɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɤɪɚ» ɬɢɩɚ ɒɗ1113 ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɥɟɤɫɧɨɣ ɡɚɳɢɬɵ ɛɥɨɤɨɜ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ 
ɦɨɳɧɨɫɬɢ. 

ɒɗ1113 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

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

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 

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

1) ɜɵɫɨɬɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɞɚɧɧɵɦ 38ɦ ɞɨ 45ɦ– 
II  ɤɥɚɫɫ; 

2) ɦɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 90000 ɤȼɬ – II  ɤɥɚɫɫ; 
3) ɱɢɫɥɨ ɧɚɫɟɥɟɧɢɹ (4143 ɱɟɥɨɜɟɤ – ɩɨɫɟɥɨɤ ɉɚɜɥɨɜɤɚ ɜ 1,5 ɤɦ.) – II  

ɤɥɚɫɫ. 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɉɚɜɥɨɜɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ II  ɤɥɚɫɫɭ 

ɫɨɨɪɭɠɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1%. 
 

6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

6.1.2.1 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ГП ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 
ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʞ = ∇ʣʞʢ + ℎ௦,                                                                                                  ሺ͸.ͳሻ 
 
ɝɞɟ sh  − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ,                                                                                      ሺ͸.ʹሻ 

 
ɝɞɟ %1runh  − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  

seth  − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
a − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,5 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∆ℎ௦௘௧ = ௪ܭ ∙ 𝑣ଶ݃ܮ ∙ ݀ ∙  ሺ͸.͵ሻ                                                                                     , ߙ ݏ݋ܿ
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∆ℎ௦௘௧ = ʹ,͵͹ ∙ ͳͲ−଺ ∙ ʹ͵ଶ ∙ ͳͲͲͲͻ,ͺͳ ∙ ͳͻ ∙ °Ͳ ݏ݋ܿ = Ͳ,ͲͲ͸͹ ˏ, 
 
ɝɞɟ ܭ𝑊  – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 

𝑊ܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ 𝑣ሻ ∙ ͳͲ−଻ = ʹ͵,͹ ∙ ͳͲ−଻,                                                     ሺ͸.Ͷሻ 
 
v=23 − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ;  
L =1000 − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (

0 );  
d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 ݀ = ∇ʜʞʢ − ∇ʓʜʏʹ = ͳͶͲ,ͲͲ − ͳͲʹ,ͲͲʹ = ͳͻ ˏ.                                           ሺ͸.ͷሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ, ɞɥɹ 

ɷɬɨɝɨ: 
 
1) ɜɵɱɢɫɥɹɟɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 

𝑣ଶܮ݃  = ͻ,ͺͳ ∙ ͳͲͲͲʹ͵ଶ = ͳͺ,ͷͶ,                                                                                    ሺ͸.͸ሻ 
𝑣ݐ݃  = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹ͵ = ͻʹͳʹ,ͺ͹.                                                                             ሺ͸.͹ሻ 
 

ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ݐ = ͸ ˚ = ʹͳ͸ͲͲ ˔). 

2) ɢɡ ɝɪɚɮɢɤɚ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɩɨ ɡɧɚɱɟɧɢɹɦ ௚𝐿௩మ ɢ ௚௧௩  

ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௩మ  ɢ ௚்̅௩ , ɞɥɹ ɭɞɨɛɫɬɜɚ, ɡɚɧɟɫɟɦ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 6.1 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅𝑣ଶ  

݃ܶ̅𝑣 𝑣ଶܮ݃  𝑣ݐ݃ 0,93 0,0075   0,038 2,6 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ௚ℎ̅௩మ = Ͳ,ͲͲ͹ͷ ɢ ௚்̅௩ = Ͳ,ͻ͵, 

ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  (ɦ), 
ɜɵɪɚɡɢɜ ɷɬɢ ɜɟɥɢɱɢɧɵ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɨɪɦɭɥ: 
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ℎ̅ = Ͳ,ͲͶ ∙ 𝑣ଶ݃ = Ͳ,ͲͶ ∙ ʹ͵ଶͻ,ͺͳ = Ͳ,ͶͲ͵ ˏ,                                                               ሺ͸.ͺሻ 

 ܶ̅ = ʹ,͹ ∙ 𝑣݃ = ʹ,͹ ∙ ʹ͵ͻ,ͺͳ = ʹ,ͳͺ ˔.                                                                       ሺ͸.ͻሻ 
 
3) ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹ ∙ ߨ = ͻ,ͺͳ ∙ ʹ,ͳͺଶʹ ∙ ͵,ͳͶ = ͹,Ͷʹ ˏ,                                                                 ሺ͸.ͳͲሻ 

 
4) ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ Ͳ,ͷ̅ߣ,                                                                                                                  ሺ͸.ͳͳሻ 
 ͳͻ ˏ ൒ ͵,͹ͳ ˏ. 
 
5) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,ͶͲ ∙ ʹ,͵ͷ = Ͳ,ͻͷ ˏ,                                                               ሺ͸.ͳʹሻ 

 
ɝɞɟ ܭ𝑖  = 2,35 − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ ௚𝐿௩మ . 

6) ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%,                                                                    ሺ͸.ͳ͵ሻ 
 ℎ௥௨௡ଵ% = ͳ · Ͳ,ͻ ∙ ͳ,ͷ ∙ ͳ,Ͳͺͷ ∙ Ͳ,ͻͷ = ͳ,͵ͻ ˏ, 
 

ɝɞɟ 1rk  ɢ 9,0pk  − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɉ; ݇௦௣ = ͳ,ͷ  – ɤɨɷɮɮɢɰɢɟɧɬ; ݇௥௨௡ = ͳ,͸  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 𝜆̅ℎభ% = ଻,ସଶ଴,9ଶ = ͹,ͺͳ. 

 
7) ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʞ = ∇ʜʞʢ + ℎ௦ = ͳͶͲ,ͲͲ + ͳ,͵ͻ + Ͳ,ͲͲ͸͹ + Ͳ,ͷ = ͳͶͳ,ͻͲ ˏ.         ሺ͸.ͳͶሻ 
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6.1.2.2 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
 

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

 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௘௧ + ܽ,                                                                  ሺ͸.ͳͷሻ 
 

ɝɞɟ ܽ = Ͳ,͸ ˏ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
ʒʐʞߘ  = ͳͶͲ + Ͳ,ͻͷ + Ͳ,ͲͲ͸͹ + Ͳ,͸ = ͳͶͳ,ͷ͸ ˏ. 
 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

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

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

 ܳ˓ = ܳ௠௔௫ଵ% − ܳଵ˃ˆ˓ሺ݊ − ͳሻ − ܳ˃˅˃˓,                                                             ሺ͸.ͳ͸ሻ 
 ܳ˓ = ʹͳͻͲ − ͳͶͶ,͹͹ ∙ ሺʹ − ͳሻ − ͻͺ,ͳͷ = ͳͻͶ͹,Ͳͺ ˏଷ̝. 

 
ɝɞɟ ܳ௠௔௫ଵ%  − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II  
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 

n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ; ܳଵ˃ˆ˓ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ; ܳ˃˅˃˓ – ɚɜɚɪɢɣɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (6.43). 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ 
ɪɚɜɧɵɣ ܳ˓ = ͳͻͶ͹,Ͳͺ ˏଷ/˔. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܳɪݍɜ

= ͳͻͶ͹,Ͳͺ͵͵,Ͳʹ = ͷͺ,ͻ͸ ɦ,                                                                           ሺ͸.ͳ͹ሻ 
 

ɝɞɟ ݍɜ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ɜݍ  = ͳ,ʹͷ ∙ ɪݍ = ͳ,ʹͷ ∙ ʹ͸,Ͷʹ = ͵͵,Ͳʹ ɦଶ ɫ⁄ ,                                                ሺ͸.ͳͺሻ 
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ɝɞɟ ݍɪ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
ɪݍ  = [𝑣ℎ] ∙ ℎНБ = ͷ,ͳ ∙ ͷ,ͳͺ = ʹ͸,Ͷʹ ɦଶ ɫ⁄ ,                                                   ሺ͸.ͳͻሻ 

 
ɝɞɟ ℎНБ = ∇ɍɇȻ − ∇ɞɧɚ = ͳͲ͹,ͳͺ − ͳͲʹ = ͷ,ͳͺ ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Zнɛ = f(Q) ɩɪɢ ܳɪɚɫч.௠௔௫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1%; [𝑣ℎ] = ͷ,ͳ ɦ ɫ⁄ −ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ: 
ʐߜ  ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ,                                                                                         ሺ͸.ʹͲሻ 
ʐߜ  ൒ Ͳ,ͳ͸ ∙ ʹͲ = ͵,ʹ ˏ, 
 
Ɉɤɪɭɝɥɹɟɦ ܤ ɞɨ 60 ɦɟɬɪɨɜ, ɩɪɢɧɢɦɚɟɦ ݊ = ͵ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥёɬɨɜ ɩɨ 20 

ɦɟɬɪɨɜ. 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɚɤ ɤɚɤ ɛɵɤ ɪɚɡɪɟɡɧɨɣ, ɭɜɟɥɢɱɢɦ ɬɨɥɳɢɧɭ ɛɵɤɚ ɧɚ 

1 ɦ, ɨɧɚ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 4,2 ɦɟɬɪɚ. 
 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

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

଴ଵܪ  = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ( ͳͻͶ͹,ͲͺͲ,Ͷͻ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͸,Ͳ͹ ˏ,                   ሺ͸.ʹͳሻ 
 

ɝɞɟ ݉ = 0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ.  
ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ଶܪ  = ቆ ܳ˓݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ ,                                                                        ሺ͸.ʹʹሻ 
଴ଶܪ  =   ( ͳͻͶ͹,ͲͺͲ,Ͷͻ ∙ Ͳ,ͻ͸ͺ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͸,ʹͲ ˏ, 
 

ɝɞɟ 𝜎௡(ɜ Ʉɉ 𝜎௡ = ͳ) – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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ߝ = ͳ − Ͳ,ʹ ∙ ˖ߝ + ሺ݊ − ͳሻ ∙ ଴݊ߝ ∙ ଴ଵܾܪ ,                                                                ሺ͸.ʹ͵ሻ 
ߝ  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺ͵ − ͳሻ ∙ Ͳ,Ͷͷ͵ ∙ ͸,Ͳ͹ʹͲ = Ͳ,ͻ͸ͺ, 
 

ɝɞɟ 0,7 = ˖ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ߝ଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɞɥɹ 
ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ; ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ଴ܸ: 

ܪ  = ଴ଶܪ − ߙ ∙ ଴ଶʹ݃ = ͸,ʹ͵ − ͳ,ͳ ∙ Ͳ,͹Ͷͻଶʹ ∙ ͻ,ͺͳ = ͸,ͳ͹ ˏ,                                    ሺ͸.ʹͶሻ 

 
ɝɞɟ ଴ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻ ∙  ʐሻ,                                                      ሺ͸.ʹͷሻߜ
 

଴ = ͳͻͶ͹,ͲͺሺͳͶͲ − ͳͲʹሻ ∙ ሺ͸Ͳ + ሺ͵ − ͳሻ ∙ Ͷ,ʹሻ = Ͳ,͹Ͷͻ, 
 

ɝɞɟ Ƚ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ; 
ɉɪɢɦɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = ͹ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳͶͲ − ͹ = ͳ͵͵,ͲͲ ˏ,                                                 ሺ͸.ʹ͸ሻ  
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ʒʐ = ʒʑߘ + ͳ,͸ܪ˔˕ = ͳ͵͵ + ͳ,͸ ∙ ͹ = ͳͶͶ,ʹͲ ˏ.                                        ሺ͸.ʹ͹ሻ 
 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ – 

ɧɚɢɛɨɥɶɲɭɸ ɢɡ: ߘʒʒʞ = ͳͶͳ,ͻͲ ˏ, ʒʐʞ = ͳͶͳ,ͷ͸ ˏ, ∇ʒʐ = ͳͶͶ,ʹͲ ˏ. 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ͳͶͶ,ʹͲ ˏ. 
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6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ 
 

Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ 
ɤɨɨɪɞɢɧɚɬɵ ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕ = ͹ ˏ. 

ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.2. 

ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 
ɩɨ ɞɭɝɟ ɪɚɞɢɭɫɨɜ R. ȼɟɥɢɱɢɧɚ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ 
ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ. Ɋɚɞɢɭɫ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 9,5 ɦ. 
 
Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

x y x·ɇɫɬ y·ɇɫɬ 
0 0,126 0 0,882 

0,1 0,036 0,7 0,252 
0,2 0,007 1,4 0,049 
0,3 0 2,1 0 
0,4 0,006 2,8 0,042 
0,5 0,027 3,5 0,189 
0,6 0,06 4,2 0,42 
0,7 0,1 4,9 0,7 
0,8 0,146 5,6 1,022 
0,9 0,198 6,3 1,386 
1 0,256 7 1,792 

1,1 0,321 7,7 2,247 
1,2 0,394 8,4 2,758 
1,3 0,475 9,1 3,325 
1,4 0,564 9,8 3,948 
1,5 0,661 10,5 4,627 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫɭɧɨɤ 6.2). Ƚɥɭɛɢɧɚ ɜ 
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ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ.  

 
Ɋɢɫɭɧɨɤ 6.2 – Ⱦɨɧɧɵɣ ɪɟɠɢɦ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.˓˃˔˚.ଶሺܤ + ሺ݊ − ͳሻ ∙ ʐሻଶ݃యߜ ,                                                                           ሺ͸.ʹͺሻ 

 ℎˍ˓ = √ ͳ,ͳ ∙ ͳͻͶ͹,Ͳͺଶሺ͸Ͳ + ሺ͵ − ͳሻ ∙ Ͷ,ʹሻଶ ∙ ͻ,ͺͳయ = Ͷ,ͷͲ ˏ, 
 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͳͶͲ − ͳͲʹ = ͵ͺ ˏ,                                                    ሺ͸.ʹͻሻ 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 𝜉 బ் = ଴ܶℎˍ˓ = ͵ͺͶ,ͷͲ = ͺ,Ͷͷ ˏ,                                                                                 ሺ͸.͵Ͳሻ 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 𝜑 = Ͳ,ͻ ɢ Ɍ బ் ɨɩɪɟɞɟɥɹɟɦ 𝜉௖ ɢ 𝜉௖′′: 
 𝜉௖ = Ͳ,ʹͺ; 𝜉௖′′ = ʹ,ͷͺ, 

 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ℎ௖′ = 𝜉௖ℎˍ˓ = Ͳ,ʹͺ · Ͷ,ͷͲ = ͳ,ʹ͸ ˏ,                                                                  ሺ͸.͵ͳሻ 
 ℎ௖′′ = 𝜉௖′′ℎˍ˓ = ʹ,ͷͺ · Ͷ,ͷͲ = ͳͳ,͸Ͳ ˏ.                                                              ሺ͸.͵ʹሻ 
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ℎʜʐ < ℎ௖′′, ͷ,ͳͺ < ͳͳ,͸Ͳ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ 
ɩɪɵɠɤɚ. Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 

 
6.2.5 Ɋɚɫɱёɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ˔˕ = 𝜎ℎ"௖ − ʜ˔˕ = ͳ,ͳ ∙ ͳͳ,͸Ͳ − ͷ,͹ͳ = ͹,Ͳͷ ˏ,                                        ሺ͸.͵͵ሻ 
 
ɝɞɟ ʜ˔˕ − ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɪɚɜɧɵɣ: 
 ʜ˔˕ = ቆ ݉ݍ ∙ √ʹ ∙ ݃ቇଶଷ − ߙ ∙ ʹଶݍ ∙ ݃ ∙ ሺ𝜎 ∙ ℎ௖" ሻଶ ,                                                           ሺ͸.͵Ͷሻ 

 ʜ˔˕ = ( ͵ʹ,ͶͷͲ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ͵ʹ,Ͷͷଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͳͳ,͸Ͳሻଶ = ͷ,͹ͳ ˏ, 
 
ɝɞɟ ݍ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ, ɪɚɜɧɵɣ: 
ݍ   = ܳˑ˔ː.˓˃˔˚.ܤ = ͳͻͶ͹,Ͳͺ͸Ͳ = ͵ʹ,Ͷͷ  ˏଶ/˔,                                                   ሺ͸.͵ͷሻ 
 𝜎 = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; ݉ = 0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɬɟɧɤɢ; 

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

ɉɪɢɧɢɦɚɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ: 
 ʡˑ = ℎ˔˕ + ʜ˔˕ = ͹,Ͳͷ + ͷ,͹ͳ = ͳʹ,͹͸ ˏ,                                                      ሺ͸.͵͸ሻ 
 

ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 ɌTబ = ʡˑhˍ˓ = ͳʹ,͹͸ Ͷ,ͷͲ = ʹ,ͺͶ, 
 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɪɚɫɱёɬɭ ɨɩɪɟɞɟɥɹɟɦ: 
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Ɍୡ = Ͳ,ͷ͵,  Ɍୡ′′ = ͳ,͸ͷ, 
 

Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡ′ = Ɍୡ ∙ hˍ˓ = Ͳ,ͷ͵ ∙ Ͷ,ͷͲ = ʹ,͵ͺ ˏ, hୡ′′ = Ɍୡ′′ ∙ hˍ˓ = ͳ,͸ͷ ∙ Ͷ,ͷͲ = ͹,Ͷʹ ˏ. 

 ℎʜʐ < ℎ௖′′, ͷ,ͳͺ < ͹,Ͷʹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ 
ɩɪɵɠɤɚ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɜɬɨɪɭɸ ɜɨɞɨɛɨɣɧɭɸ ɫɬɟɧɤɭ, ɩɨɜɬɨɪɹɟɦ ɩɭɧɤɬ ɪɚɫɱɟɬɨɜ: 

 ʜ˔˕ = ( ͵ʹ,ͶͷͲ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ͵ʹ,Ͷͷଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͹,Ͷʹሻଶ = ͷ,ͳͺ ˏ, 
 ℎ˔˕ = ͳ,ͳ ∙ ͹,Ͷʹ − ͷ,ͳͺ = ʹ,ͻͺ ˏ, 
 ʡˑ = ℎ˔˕ + ʜ˔˕ = ʹ,ͻͺ + ͷ,ͳͺ = ͺ,ͳ͸ ˏ, 
 ɌTబ = ʡˑhˍ˓ = ͺ,ͳ͸ ͹,Ͷʹ = ͳ,Ͷ͵, 
 Ɍୡ = ͳ,ͲͲ,  Ɍୡ′′ = ͳ,ͲͲ, 
 hୡ′ = Ɍୡ ∙ hˍ˓ = ͳ,ͲͲ ∙ Ͷ,ͷͲ = Ͷ,ͷͲ ˏ, 
 hୡ′′ = Ɍୡ′′ ∙ hˍ˓ = ͳ,ͲͲ ∙ Ͷ,ͷͲ = Ͷ,ͷͲ ˏ. 

 
Ɍɚɤ ɤɚɤ  ℎ′′௖ = Ͷ,ͷͲ ˏ < ℎʜʐ = ͷ,ͳͺ ˏ, ɡɚ ɫɬɟɧɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɡɚɬɨɩɥɟɧɧɵɣ 

ɩɪɵɠɨɤ, ɱɟɝɨ ɢ ɬɪɟɛɨɜɚɥɨɫɶ ɞɨɛɢɬɶɫɹ. 
ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɚɦ 

ɜɨɞɨɛɨɣ ɢ ɜɟɥɢɱɢɧɵ ɪɚɡɦɟɳɟɧɢɹ ɜɨɞɨɛɨɣɧɵɯ ɫɬɟɧɨɤ ɧɚ ɜɨɞɨɛɨɟ, ɪɚɫɫɱɢɬɚɟɦ: 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
 𝛅˅ = ૙, ૚૞ ∙ 𝐯𝐜 ∙ √𝐡𝐜′ = ૙, ૚૞ ∙ ૚૜, ૟૛ ∙ √૛, ૜ૡ= ૜, ૚૞ ˏ,                                ሺ૟. ૜ૠሻ 
 

ɝɞɟ 𝒗𝒄 – ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, ɪɚɜɧɚɹ: 
 𝒗𝒄 = 𝒒𝒉𝒄′ = ૜૛, ૝૞૛, ૜ૡ= ૚૜, ૟૛ ˏ/˔,                                                                           ሺ૟. ૜ૡሻ 

 



100 
 

 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ:  
 𝒍˅ = ሺ૙, ૠ૞ ÷ ૚ሻ ∙ 𝒍˒˓ = ૚ ∙ ૛ૢ, ૜= ૛ૢ, ૜ ˏ,                                                       ሺ૟. ૜ૢሻ 
 

ɝɞɟ 𝒍˒˓ – ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, ɪɚɜɧɚɹ: 
 𝒍˒˓ = ૛, ૞ ∙ ሺ૚, ૢ𝐡𝐜′′ − 𝒉𝒄′ ሻ = ૛, ૞ ∙ ሺ૚, ૢ ∙ ૠ, ૝૛ − ૛, ૜ૡሻ= ૛ૢ, ૜ ˏ,                  ሺ૟. ૝૙ሻ 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɟɪɜɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ݈˒˓ = ͵ ∙ hୡሺଵሻ′′ = ͵ ∙ ͹,Ͷʹ = ʹʹ,ʹͷ ˏ,                                                                ሺ͸.Ͷͳሻ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜɬɨɪɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ ɤɨɧɰɚ ɩɟɪɜɨɣ: 
 ݈˒˓ = ͵ ∙ hୡሺଶሻ′′ = ͵ ∙ Ͷ,ͷͲ = ͳ͵,Ͷͻ ˏ.                                                                ሺ͸.Ͷʹሻ 
 
Ⱦɥɢɧɵ ɜɨɞɨɛɨɹ ɧɟ ɯɜɚɬɚɟɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɞɜɭɯ ɜɨɞɨɛɨɣɧɵɯ ɩɥɢɬ. ɉɨ 

ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ, ɩɪɢɧɢɦɚɟɦ ɞɥɢɧɭ ɜɨɞɨɛɨɹ 46 ɦ. Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ 
ɩɪɢɧɢɦɚɟɦ 3,2 ɦ. 
 

6.2.6 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɥɭɛɢɧɧɵɯ (ɞɨɧɧɵɯ) ɜɨɞɨɫɛɪɨɫɨɜ 
 

ɇɚɡɧɚɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ: 
 ℎˆˎ.˅ˑˇ = ͵ ˏ, 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɜɨɞɨɫɛɪɨɫɚ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɵɯ 

ɫɛɪɨɫɨɜ: 
 ܳ˓ = ܸ˅ ˇ˘˓˒ˑˎˈˊː

௧ܶ = ͷ,͵ ∙ ͳͲହͷͶͲͲͲ = ͻͺ,ͳͷ ˏଷ/˔,                                                     ሺ͸.Ͷ͵ሻ 
 
ɝɞɟ ܸ˅ ˇ˘˓˒ˑˎˈˊː – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; ௧ܶ – ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ (15 ɱɚɫ), ɫ. 

Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 𝜔 = ܪ݃ʹ√ߤ˓ܳ = ͻͺ,ͳͷͲ,ͺ√ʹ ∙ ͻ,ͺͳ ∙ ͵ʹ,ͺʹ = ͷ,ͻͳ ˏଶ,                                           ሺ͸.ͶͶሻ 
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ɝɞɟ ܳ˓ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ;  0,8 = ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɫ ɩɥɚɜɧɵɦɢ ɜɯɨɞɚɦɢ ɢ ɧɟɛɨɥɶɲɨɣ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ; ܪ – ɧɚɩɨɪ, ɪɚɜɧɵɣ ɪɚɡɧɨɫɬɢ ɇɉɍ ɢ ɍɇȻ ɦɚɤɫ. 
Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɨɬɜɟɪɫɬɢɣ ɝɥɭɛɢɧɧɨɝɨ 

ɜɨɞɨɫɛɪɨɫɚ: 
 ʑ = 𝜔ℎˆˎ.˅ˑˇ = ͷ,ͻͳ ͵ = ʹ,ͻ͸ ˏ,                                                                             ሺ͸.Ͷͷሻ 

 
ɇɚɡɧɚɱɚɟɦ ɱɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ, ɪɚɜɧɨɦɭ 2. ɇɚɣɞɟɦ 

ɜɟɥɢɱɢɧɭ ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɢ ɨɤɪɭɝɥɢɦ: 
 ܾ = ʑℎˆˎ.˅ˑˇ = ʹ,ͻ͸ʹ ≈ ͳ,Ͷͺ = ͳ,ͷ ˏ.                                                                  ሺ͸.Ͷ͸ሻ 

 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ⱦɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ ɜɟɥɢɱɢɧɭ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɩɨ 

ɮɨɪɦɭɥɟ: 
௡ܤ  = ሺͲ,͹ ÷ Ͳ,ͺሻ ∙ ℎ = Ͳ,ͺ ∙ Ͷ͵ = ͵Ͷ,Ͷ ˏ,                                                       ሺ͸.Ͷ͹ሻ 
 

ɝɞɟ ℎ – ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ: 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͶͲ − ͻ͹ = Ͷ͵ ˏ.                                                       ሺ͸.Ͷͺሻ 
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɰɢɢ. ȼ 

ɩɥɨɬɢɧɚɯ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɨɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɩɨɷɬɨɦɭ ɨɧɢ 
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ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɟ (ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɯ ɧɚ 
ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ). ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ 
ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

˔˄ܤ  = ܾ + ʐߜ = ʹͲ + Ͷ,ʹ = ʹͶ,ʹ ˏ,                                                                  ሺ͸.Ͷͻሻ 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɲɜɨɜ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 4 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
 
6.3.3 Ȼɵɤɢ 

 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɜɢɞɟ ɩɨɥɭɤɪɭɝɚ. Ȼɵɤ 

ɢɦɟɟɬ ɪɚɡɪɟɡɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬ.ɟ. ɩɨ ɟɝɨ ɨɫɢ ɩɪɨɯɨɞɹɬ ɲɜɵ, ɨɬɞɟɥɹɸɳɢɟ ɫɰɢɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ȼɵɤ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɟɬ ɞɜɚ ɩɚɡɨɜɵɯ ɩɟɪɟɲɟɣɤɚ, 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɬɨɥɳɢɧɨɣ 1 ɦ. Ƚɥɭɛɢɧɚ ɩɚɡɨɜ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ, ɪɚɜɧɚ 0,6 ɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ ߜ˄ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 

˄ߜ  = ʹ ∙ ݀଴ + ʹ ∙ ܽ = ʹ ∙ ͳ + ʹ ∙ Ͳ,͸ + ͳ = Ͷ,ʹ ˏ,                                          ሺ͸.ͷͲሻ 
 
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͸ሻ ∙ ܾ + ͳ = Ͳ,ͳ͸ ∙ ʹͲ = Ͷ,ʹ ˏ.                                           ሺ͸.ͷͳሻ 
 
ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 1 ɦ ɜɵɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɇȻ, ɬ.ɟ. 108,18 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ.  
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 0,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ – 0,6 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
6.3.4 ɍɫɬɨɢ 

 
ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɜɢɞɚ ɭɫɬɨɟɜ: ɪɚɡɞɟɥɶɧɵɣ ɢ 

ɫɨɩɪɹɝɚɸɳɢɣ.  
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Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ, ɚ 
ɬɚɤɠɟ, ɦɟɠɞɭ ɫɭɞɨɯɨɞɧɵɦ ɲɥɸɡɨɦ ɢ ɜɨɞɨɫɥɢɜɨɦ, ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ 
ɩɨɬɨɤɨɜ ɜɨɞɵ, ɢɞɭɳɢɯ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜɨɞɨɫɥɢɜ. 
Ɍɚɤɠɟ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɹɜɥɹɟɬɫɹ ɨɩɨɪɨɣ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ.  

ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ, ɧɚɯɨɞɹɳɢɣɫɹ ɦɟɠɞɭ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɨɣ ɢ ɦɚɲɢɧɧɵɦ ɡɚɥɨɦ ɢ ɭɫɬɨɣ, ɧɚɯɨɞɹɳɢɣɫɹ ɦɟɠɞɭ ɩɪɚɜɨɛɟɪɟɠɧɨɣ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɨɣ ɢ ɫɭɞɨɯɨɞɧɵɦ ɲɥɸɡɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ 
ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɨɤɨɥɨ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɨɩɨɪɨɣ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ ɫɥɭɠɢɬ ɡɚɳɢɬɨɣ 
ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɡɞɚɧɢɸ Ƚɗɋ, ɨɬ ɪɚɡɦɵɜɚ 
ɜɨɞɨɣ ɜ ɫɥɭɱɚɟ ɪɚɛɨɬɵ ɫɭɞɨɯɨɞɧɨɝɨ ɲɥɸɡɚ.  

ɒɢɪɢɧɚ ɪɚɡɞɟɥɶɧɵɯ ɭɫɬɨɟɜ 4 ɦ. 
ɒɢɪɢɧɚ ɫɨɩɪɹɝɚɸɳɢɯ ɭɫɬɨɟɜ ɩɪɢɦɟɦ ɪɚɜɧɨɣ 3 ɦ. 
 
6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ɍɫɬɪɚɢɜɚɟɦ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 3 ɝɚɥɟɪɟɢ, 2 ɢɡ ɤɨɬɨɪɵɯ ɝɚɥɟɪɟɹ ɰɟɦɡɚɜɟɫɵ ɢ 

ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ, ɜ ɨɫɬɚɜɲɟɣɫɹ ɝɚɥɟɪɟɢ ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ ɝɥɭɛɢɧɧɨɝɨ 
ɜɨɞɨɫɛɪɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɥɨɫɤɢɣ ɡɚɬɜɨɪ, ɬɚɤ ɤɚɤ ɜ 
ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. ɒɢɪɢɧɚ ɢ 
ɜɵɫɨɬɚ ɝɚɥɟɪɟɢ ɫ ɰɟɦɡɚɜɟɫɨɣ, ɞɪɟɧɚɠɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɢɧɢɦɚɸɬɫɹ 3ɯ3 ɦ, 
2ɯ2 ɦ ɢ 5ɯ5 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
6.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ 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 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 ɪɚɜɧɨɣ 14 ɦ. 

 
6.3.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

ɩɥɨɬɢɧɵ 
 

6.3.7.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 

ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɚɤ ɩɪɚɜɢɥɨ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ.  
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:  
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ܤ = Ͳ,ͳ ∙ ͵Ͷ,Ͷ = ͵,ͶͶ ˏ,                                                ሺ͸.ͷʹሻ 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ H୫ୟx = Ͳ,ͷ ∙ ͵͹,͸ͺ = ͳͺ,ͺͶ ˏ,                                     ሺ͸.ͷ͵ሻ 
 

ɝɞɟ H୫ୟx – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚ ɩɥɨɬɢɧɟ, ɪɚɜɧɵɣ: 
 H୫ୟx = ∇ʜʞʢ − ∇ʜʐmin = ͳͶͲ − ͳͲʹ,͵ʹ = ͵͹,͸ͺ ˏ,                             ሺ͸.ͷͶሻ 

 
ɝɞɟ ∇ʜʐmin = 102,32 ɦ – ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɇȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɩɭɫɤɭ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. ʡˑˎ˜ˋː˃ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 
ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 

ˊߜ  ൒ ܪ∆ ∙ ௖௥.௠ܬ௡ߛ = ͳͺ,ͺͶ ∙ ͳ,ʹʹͷ ൒ Ͳ,ͻͲͶ ˏ,                                                             ሺ͸.ͷͷሻ 

 
ɝɞɟ ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; ܬ௖௥.௠ = ʹͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

Ʉɚɤ ɛɵɥɨ ɢɡɥɨɠɟɧɨ ɜ ɩɭɧɤɬɟ 6.3.5, ɝɚɥɟɪɟɹ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɫɨɬɨɣ ɢ ɲɢɪɢɧɨɣ 3ɯ3 ɦ. 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ 
ɧɚɩɨɪɚ ɧɚ ɰɟɦɡɚɜɟɫɟ ɩɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧ ɜ ɩɭɧɤɬɟ 6.4.1.4 

 
6.3.7.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
Ɍ.ɤ. ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 

ɫɨɫɬɚɜɥɹɟɬ 3,44 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 8,44 
ɦ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɞɪɟɧɚɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɨɫɧɨɜɚɧɢɢ ɪɚɫɩɨɥɚɝɚɸɬ ɡɚ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ, ɚ ɧɟ ɩɟɪɟɞ ɧɟɣ ɞɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɢ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧɚɠɧɨɣ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɫɤɜɚɠɢɧɚɦɢ ɞɨɥɠɧɨ 
ɛɵɬɶ ɛɨɥɶɲɟ ɪɚɞɢɭɫɚ ɰɟɦɟɧɬɚɰɢɢ ɢ ɧɟ ɦɟɧɟɟ 4 ɦ. 

ɇɚɡɧɚɱɚɟɬɫɹ ɬɪɟɯɫɥɨɣɧɵɣ ɥɟɧɬɨɱɧɵɣ ɞɪɟɧɚɠ ɩɨɞ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɜɨɞɨɛɨɹ 
ɢ ɪɢɫɛɟɪɦɵ, ɚ ɬɚɤɠɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ. Ʉɚɤ ɛɵɥɨ ɢɡɥɨɠɟɧɨ ɜ ɩɭɧɤɬɟ 3.5, 
ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɫɨɬɨɣ ɢ ɲɢɪɢɧɨɣ 2ɯ2 ɦ. Ⱦɪɟɧɚɠ ɜɵɩɨɥɧɹɟɦ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 100 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ 
ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 

 ℎˇ˓. = ሺͲ,ͷ ÷ Ͳ,͹ሻℎˊ˃˅ = Ͳ,͹ ∙ ͳͺ,ͺͶ = ͳ͵,ʹͲ ˏ.                                           ሺ͸.ͷ͸ሻ 
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6.3.8 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
ȼ ɩɭɧɤɬɟ 6.2.5 ɛɵɥ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧ ɪɚɫɱɟɬ ɬɨɥɳɢɧɵ ɢ ɞɥɢɧɵ ɜɨɞɨɛɨɹ, 

ɛɵɥɚ ɩɪɢɧɹɬɚ ɞɥɢɧɚ ɜɨɞɨɛɨɹ 36 ɦ ɢ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ 3.2 ɦ. ɉɨɫɥɟ ɜɨɞɨɛɨɹ 
ɭɫɬɪɚɢɜɚɟɦ ɪɢɫɛɟɪɦɭ. 

Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 
ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɨɛɥɟɝɱɚɟɬɫɹ. ɉɪɨɞɨɥɶɧɵɟ ɲɜɵ ɦɟɠɞɭ 
ɩɥɢɬɚɦɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜ ɩɟɪɟɜɹɡɤɭ. ȼɫɟɝɨ ɪɚɡɦɟɳɟɧɨ ɜ ɪɹɞ 3 ɪɹɞɚ ɩɥɢɬ 
ɪɢɫɛɟɪɦɵ, ɲɢɪɢɧɚ ɢ ɬɨɥɳɢɧɚ 1-ɝɨ ɪɹɞɚ ɩɥɢɬ ɩɪɢɧɢɦɚɟɬɫɹ 10ɯ3,2 ɦ, 2-ɝɨ ɪɹɞɚ 
10ɯ2,2 ɦ, 3-ɝɨ ɪɹɞɚ 10ɯ1,2 ɦ. 

ɉɨɞ ɪɢɫɛɟɪɦɨɣ ɭɫɬɪɚɢɜɚɟɬɫɹ ɥɟɧɬɨɱɧɵɣ ɞɪɟɧɚɠ ɢ ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ. 
ɉɥɢɬɵ ɢɦɟɸɬ ɞɪɟɧɚɠɧɵɟ ɨɬɜɟɪɫɬɢɹ 0,25 ɦ, ɧɚɯɨɞɹɳɢɟɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ 

ɩɥɚɧɟ ɧɚ 5 ɦ ɢ ɢɦɟɸɳɢɟ ɲɢɪɢɧɭ 5 ɦ. 
 

6.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ – ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ʜʞʢ = ͳͶͲ ɦ ɜ 

ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɨɬɦɟɬɤɟ ∇ʢʜʐ௠𝑖௡ =ͳͲʹ,͵ʹ ˏ.  
 

6.4.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͸͸ͳ ∙ ʹͲ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͲ + Ͷ,ʹ = ͳʹͺ͸ʹ,Ͳ͵ ˍʜ/ˏ,         ሺ͸.ͷ͹ሻ 
 
ɝɞɟ ܵ˒ˎ = ͸͸ͳ ˏଶ – ɩɥɨɳɚɞɶ ɩɥɨɬɢɧɵ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ «AutoCAD»; 

b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߩ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ.  
ȼɟɫ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
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˄ܩ = ܵ˄ ∙ ˄ߜ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = ͳʹͳͳ ∙ Ͷ,ʹ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͲ + Ͷ,ʹ = Ͷ͸͹ͺ,͸Ͷ ˍʜ/ˏ,            ሺ͸.ͷͺሻ 
 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͳͻͲ ∙ √ͳͻͲ ∙ ͻ,ͺͳ = ͳͶͳ͵,Ͳ͹ ˍʜ,           ሺ͸.ͷͻሻ 

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɪɚɜɧɚɹ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳͶʹ − ͳ͵͵ + Ͳ,ͷሻ ∙ ʹͲ = ͳͻͲ ˏଶ,       ሺ͸.͸Ͳሻ 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ 1 ɩ. ɦ. ɞɥɢɧɵ: 
ˊݍ  =  ܳˊܾ + ˄ߜ = ͳͶͳ͵,Ͳ͹ʹͲ + Ͷ,ʹ = ͷͺ,͵ͻˍʜ/ˏ.                                                          ሺ͸.͸ͳሻ 

 
6.4.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ℎଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͺଶʹ = ͹Ͳͺʹ,ͺʹ ˍʜ/ˏ,                               ሺ͸.͸ʹሻ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷ,͵ʹଶʹ = ʹ͹͹,͸ͷ ˍʜ/ˏ,                             ሺ͸.͸͵ሻ 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܹː = ௪ߩ ∙ ݃ ∙ ܵˠ˒ː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͳͳ = ͳ,Ͳͳ ˍʜ/ˏ,                                  ሺ͸.͸Ͷሻ 
 

ɝɞɟ ܵˠ˒ː = Ͳ,ͳͳ ˏଶ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ 
ɜ ɉɄ «AutoCAD». 
 

6.4.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ȼɵɫɨɬɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
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ℎ˅ˊ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳͲʹ,͵ʹ − ͻ͹ = ͷ,͵ʹ ˏ,                                      ሺ͸.͸ͷሻ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ:  
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͺ͵,Ͳͳ = ͳ͹ͻ͸,ʹͳ ˍʜ/ˏ,                   ሺ͸.͸͸ሻ 
 

ɝɞɟ ܵˠ˒ = ͳͺ͵,Ͳͳ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ 
ɜ ɉɄ «AutoCAD».  
 

6.4.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

Ʉɚɤ ɛɵɥɨ ɧɚɩɢɫɚɧɨ ɜ ɩɭɧɤɬɟ 6.3.7.1, ɬɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ ɩɨ 
ɮɨɪɦɭɥɟ: 

ˊߜ  ൒ ܪ∆ ∙ ௖௥.௠ܬ௡ߛ , 
 
ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 

ɩɥɨɬɢɧɵ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɦ ∆ܪ:  
ܪ∆  = ௗܪ −  ௔௦,                                                                                                     ሺ͸.͸͹ሻܪ
 

ɝɞɟ ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; ܪ௔௦ – ɧɚɩɨɪ ɧɚ ɰɟɦɡɚɜɟɫɟ. 
ɉɪɨɜɟɞɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɨ ɋɉ 

[32]. ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
 

 

Ɋɢɫɭɧɨɤ 6.3−ɋɯɟɦɚ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 
 

Ⱦɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɜ [32] ɧɚɯɨɞɢɦ ɫɨɨɬɧɨɲɟɧɢɹ ு𝑎ೞுௗ  ɢ ு𝑑ೝுௗ : 
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݀ܪ௔௦ܪ = Ͳ,ͷ, 
݀ܪௗ௥ܪ  = Ͳ,ʹ. 
Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ = ͳͶͲ − ͳͲʹ,͵ʹ = ͵͹,͸ͺ ˏ, ɜɵɱɢɫɥɹɟɦ ܪ௔௦ ɢ ܪௗ௥: 
௔௦ܪ  = Ͳ,ͷ ∙ ௗܪ = Ͳ,ͷ ∙ ͵͹,͸ͺ = ͳͺ,ͺͶ ˏ,                                                         ሺ͸.͸ͺሻ 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ.ʹ ∙ ͵͹,͸ͺ = ͹,ͷͶ ˏ.                                                           ሺ͸.͸ͻሻ 
 
ȼɟɥɢɱɢɧɚ ɩɨɬɟɪɶ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
ܪ∆  = ͵͹,͸ͺ − ͳͺ,ͺͶ = ͳͺ,ͺͶ ˏ. 

 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɬɨɥɶɤɨ ɧɚ ɩɥɨɬɢɧɭ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ͸Ͳ,ͻ͹ = ʹͷ͸Ͳ,ͳʹ ˍʜ/ˏ,                     ሺ͸.͹Ͳሻ 
 

ɝɞɟ ܵˠ˒ = ʹ͸Ͳ,ͻ͹ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɨɞ ɩɥɨɬɢɧɨɣ. 
 

6.4.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ gଶݐ ቀͶͷ − 𝜑ːʹቁ,                                                                          ሺ͸.͹ͳሻ 
 ˓ː = ͳͲ ∙ ʹ,ʹͷ ∙ ଶ݃ݐ (Ͷͷˑ − ʹͲʹ) = ͳͳ,Ͳ͵ ˍʜ ˏଶ⁄ , 
 
ɝɞɟ ːߛ˅ˊ˅ = ͳͲ ˍ ʜ ˏଷ⁄  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 𝜑ː = ʹͲ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ℎː = ʹ,ʹͷ ˏ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ˓ː ∙ ℎːʹ = ͳͳ,Ͳ͵ ∙ ʹ,ʹͷʹ = ͳʹ,Ͷͳ ˍʜˏ.                                                   ሺ͸.͹ʹሻ 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɞɟɣɫɬɜɭɟɬ ɜ ɦɟɫɬɟ ɨɬ ɞɧɚ ɞɨ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɷɩɸɪɨɣ 

ɧɚɧɨɫɨɜ. ȼ ɜɟɪɧɟɣ ɱɚɫɬɢ ɨɪɞɢɧɚɬɚ ɷɩɸɪɵ ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ ɨɪɞɢɧɚɬɟ ɞɚɜɥɟɧɢɹ 
ɧɚɧɨɫɨɜ: 
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 ˓′ˆ˓ = ːߛ˅ˊ˅ ∙ ℎː ∙ gଶݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ,                                                                      ሺ͸.͹͵ሻ 
 ˓′ˆ˓ = ͳͲ ∙ ʹ,ʹͷ ∙ gଶݐ (Ͷͷ − ͵ͷʹ) = ͸,ͳͲ ˍʜ ˏଶ⁄ , 

 
ɝɞɟ 𝜑ˆ˓ = ͵ͷ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ (ɫɤɚɥɵ). 

ɇɚɣɞɟɦ ɜɡɜɟɲɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ (ɫɤɚɥɵ): 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓̝̟ ˘ − (ͳ − ݊ˆ˓) ∙ ௪ߛ ,                                                                               ሺ͸.͹Ͷሻ 
ߛ̂  ˓˅́ ˅ = ʹͷ − ሺͳ − Ͳ,ͲͲʹሻ ∙ ͳͲ = ͳͷ,Ͳʹ ˍ ʜ ˏଷ,⁄  
 

ɝɞɟ ̂ߛ ˓̝̟ ˘ = ͳ͹ ˍ ʜ ˏଷ −⁄  ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɜɬɨɪɨɝɨ ɫɥɨɹ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ; ݊ˆ˓ = Ͳ,ͲͲʹ − ɩɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ. 
Ⱦɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ: 
 ˓′′ˆ˓ = ሺːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ሻ ∙ gଶݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ,                                           ሺ͸.͹ͷሻ 
 ˓′′ˆ˓ = ሺͳͲ ∙ ʹ,ʹͷ + ͳͷ,Ͳʹ ∙ ʹሻ ∙ gଶݐ (Ͷͷ − ͵ͷʹ) = ͳͶ,ʹͶ ˍʜ ˏଶ⁄ , 
 

ɝɞɟ ℎˆ˓=2 ɦ – ɬɨɥɳɢɧɚ ɝɪɭɧɬɚ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ: 
భ˅˃ܧ  = ˓′ˆ˓ + ˓′′ˆ˓ʹ ∙ ℎˆ˓ = ͸,ͳͲ + ͳͶ,ʹͶʹ ∙ ʹ = ʹͲ,͵Ͷ ˍʜ/ˏ,                      ሺ͸.͹͸ሻ 
 

6.4.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ∙ ቆ̅ߨߣ + ℎ଴ʹቇ,                                                              ሺ͸.͹͹ሻ 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͻͷ ∙ (͹,Ͷʹ͵,ͳͶ + Ͳ,͵ͺʹ ) = ͳͳ,ͻͳˍʜ/ˏ, 
 
ɝɞɟ ℎଵ% = Ͳ,ͻͷ ˏ – ɜɵɫɨɬɚ ɜɨɥɧɵ 1 %-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
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ߣ̅ = ͹,Ͷʹ ˏ  – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; ℎ௢ = Ͳ,͵ͺ ˏ – ɜɟɥɢɱɢɧɚ, ɨɩɪɟɞɟɥɹɸɳɚɹɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ௢ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ Ͳ,ͻͷଶ͹,Ͷʹ = Ͳ,͵ͺ ˏ,                                                             ሺ͸.͹ͺሻ 
 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͹,Ͷʹʹ ∙ ͵,ͳͶ − ͵ͅ ∙ Ͳ,ͻͷ = Ͳ,ͺʹ ˏ.                                          ሺ͸.͹ͻሻ 

 
6.4.2 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ȼ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɟɱɟɧɢɢ ɩɨ ɟё 

ɩɨɞɨɲɜɟ ɧɚ ɨɬɦɟɬɤɟ 97,00 ɦ. 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɹɬɫɹ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɧɚɝɪɭɡɤɢ. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

∙௙ ɇɚɩɪɚɜɥɟɧɢɟ ɋɢɥɚ, ɤɇ ɋɢɥɚߛ  ௙ ɉɥɟɱɨ Ɇɨɦɟɧɬߛ

Ɍɜ 1 ĺ 7082,8 7082,8 14,33 101518,06 
Ɍɧ 1 ĸ 277,6 277,6 1,77 -492,35 
Gɛ 0,95 Ļ 4949,2 4701,8 5,37 -25248,47 

Gɩɥ 0,95 Ļ 12862,0 12218,9 4,40 -53763,28 
Wɜɡɜ 1 Ĺ 1796,2 1796,2 0,00 0,00 
Wɮ 1 Ĺ 2560,1 2560,1 9,54 24423,50 
Wɧ 1 Ļ 1,0 1,0 16,60 16,68 

Wɜɨɥɧ 1 ĺ 11,9 11,9 41,87 498,50 
qɡ 0,9 Ļ 58,4 52,6 12,06 -633,55 
ȿɧ 1,2 ĺ 12,4 14,9 5,75 85,63 
ȿɚɜ 1,2 ĺ 20,3 24,4 2,17 52,87 

∑Ɇ 46457,59 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
1) ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ௗܤܰ + ͸ ∙ ∑ ʛܤௗଶ ,                                                                                           ሺ͸.ͺͲሻ 
 𝜎௬௨ =  − ͳʹ͸ͳ͸,ͻ͵Ͷ,Ͷ + ͸ ∙ Ͷ͸Ͷͷ͹,ͷͻ͵Ͷ,Ͷଶ = −ͳ͵ͳ,ʹʹ ˍʜ ˏଶ⁄ , 
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ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ 34,4 ɦ. 

 ܰ = ˄ܩ + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + ˊݍ + ܹː ,                                                            ሺ͸.ͺͳሻ 
 ܰ = ͳʹͺ͸ʹ + Ͷ͹Ͳͳ,ͺ − ͳ͹ͻ͸,ʹ − ʹͷ͸Ͳ,ͳ + ͷʹ,͸ + ͳ,Ͳ = ͳʹ͸ͳ͸,ͻ ˍʜ, 
 𝜎௨̆ = 𝜎௬௨݉௨ଶ − ௗ௨ܪ௪ߛ ∙ ሺͳ − ݉௨ଶሻ,                                                                       ሺ͸.ͺʹሻ 

 𝜎௨̆ = −ͳ͵ͳ,ʹʹ ∙ Ͳଶ − ͳͲ ∙ Ͷ͵ ∙ ሺͳ − Ͳଶሻ = −Ͷ͵Ͳ ˍʜ/ˏଶ, 
 

ɝɞɟ ߛ௪ = ͳͲ ˍʜ/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = Ͷ͵ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ. 
 ݉௨ =  ଵ,                                                                                                              ሺ͸.ͺ͵ሻߙ݃ݐ
 

ɝɞɟ ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ߙ݃ݐଵ = Ͳ. 
 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨) ∙ ݉௨ଶ = Ͳ,                                                                            ሺ͸.ͺͶሻ 

 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ − ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ ,                                                                 ሺ͸.ͺͷሻ 
 𝜎ଵ௨ = −ͳ͵ͳ,ʹʹ ∙ ሺͳ − Ͳଶሻ + ͳͲ ∙ Ͷ͵ ∙ Ͳଶ = −ͳ͵ͳ,ʹʹ ˍʜ/ˏଶ, 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ Ͷ͵ = −Ͷ͵Ͳ ˍʜ/ˏଶ.                                                 ሺ͸.ͺ͸ሻ 
 
2) ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௬௧ = − ௗܤܰ − ͸ ∙ ∑ ʛܤௗଶ ,                                                                                            ሺ͸.ͺ͹ሻ 
 𝜎௬௧ =  − ͳʹ͸ͳ͸,ͻ͵Ͷ,Ͷ − ͸ ∙ Ͷ͸Ͷͷ͹,ͷͻ͵Ͷ,Ͷଶ = −͸Ͳʹ,͵͵ ˍʜ ˏଶ⁄ , 

 𝜎 ௧̆ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ∙ ሺͳ − ݉௧ଶሻ,                                                                         ሺ͸.ͺͺሻ 
 𝜎 ௧̆ = −͸Ͳʹ,͵͵ ∙ Ͳ,͸ଶ − ͳͲ ∙ ͷ,͵ʹ ∙ ሺͳ − Ͳ,͸ଶሻ = −ʹͷͲ,ͺͻ ˍʜ ˏଶ⁄ , 
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ɝɞɟ ߛ௪ = ͳͲ ˍʜ/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௧ = ͷ,͵ʹ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ;  ݉௧ = °ͷͻ݃ݐ = Ͳ,͸ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ. 

 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧) ∙ ݉௧ଶ,                                                                                  ሺ͸.ͺͻሻ 
 𝜏௫௬௧ = −ሺͳͲ ∙ ͷ,͵ʹ − ͸Ͳʹ,͵͵ሻ ∙ Ͳ,͸ଶ = ͵ʹͻ,Ͷͺ ˍʜ ˏଶ,⁄  
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͷ,͵ʹ = −ͷ͵,ʹͲ ˍʜ/ˏଶ,                                            ሺ͸.ͻͲሻ 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ,                                                                   ሺ͸.ͻͳሻ 
 𝜎ଷ௧ = −͸Ͳʹ,͵͵ ∙ ሺͳ + Ͳ,͸ଶሻ + ͳͲ ∙ ͷ,͵ʹ ∙ Ͳ,͸ଶ =  −ͺͲͲ,Ͳͳ ˍʜ ˏଶ,⁄  
 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.4. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɹ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎˖, ˍʜ/ˏଶ −ͳ͵ͳ,ʹʹ −͸Ͳʹ,͵͵ 𝜎˘, ˍʜ/ˏଶ −Ͷ͵Ͳ −ʹͷͲ,ͺͻ 𝜏˘˖, ˍʜ/ˏଶ 0 ͵ʹͻ,Ͷͺ 𝜎ଵ, ˍʜ/ˏଶ −ͳ͵ͳ,ʹʹ −ͷ͵,ʹͲ 𝜎ଷ, ˍʜ/ˏଶ −Ͷ͵Ͳ −ͺͲͲ,Ͳͳ 

 
6.4.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 

1) ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௠௔௫| ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                                  ሺ͸.ͻʹሻ 
 ͳ,ʹ ∙ ͳ,ͲͲ ∙ ͺͲͲ,Ͳͳ ൑ Ͳ,ͻ ∙ ʹͺͲͲ, 
 ͻ͸Ͳ,Ͳͳ ൑ ʹͷʹͲ, 
 

ɝɞɟ ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ,ͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ = Ͳ,ͻͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; 
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ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɩɨ ɫɠɚɬɢɸ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤɥɚɫɫɚ 

ȼ5, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ 
ɧɚɩɪɹɠɟɧɢɹɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɢɜɟɞёɧɧɨɦɭ ɜɵɲɟ ɭɫɥɨɜɢɸ. 

2) ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ,                                                                                                                     ሺ͸.ͻ͵ሻ 
 −ͳ͵ͳ,ʹʹ < Ͳ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௗ௨ܪ ∙ ߛ˅ ,                                                                                             ሺ͸.ͻͶሻ ͳ͵ͳ,ʹʹ ൒ Ͳ,ʹͷ ∙ Ͷ͵ ∙ ͳͲ, ͳͳʹ,ʹ͸ ൒ ͳͲ͹,ͷ. 

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.4.4 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡,                                                                                                             ሺ͸.ͻͷሻߛ
 
ɝɞɟ R – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴ = ˎ˒ܩ) + ˄ܩ − ܹ˅ ˊ˅ + ܹː − ˗ܹ + (ˊݍ ∙ 𝜑݃ݐ + ˔ ∙ 𝜔,                               ሺ͸.ͻ͸ሻ 

 ܴ = ሺͳʹʹͳͺ,ͻ + Ͷ͹Ͳͳ,ͺ − ͳ͹ͻ͸,ʹ + ͳ − ʹͷ͸Ͳ,ͳ + ͷʹ,͸ሻ ∙ Ͳ,ͷͷ + Ͳ,͹ ∙ Ͷͷ 
 ∙ ͵Ͷ,Ͷ, 
 ܴ = ͳͲͳͺʹ  ˍʜ/ˏ, 
 
ɝɞɟ ݃ݐ𝜑 = Ͳ,ͷͷ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ˔ = Ͷͷ – ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 𝜔 – ɝ. ɩɪɨɟɤɰɢɹ S ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝜔 = ௡ܤ ∙ ͳ = ͵Ͷ,Ͷ ∙ ͳ = ͵Ͷ,Ͷ ˏ,                                                                         ሺ͸.ͻ͹ሻ 
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ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː + ʔ˃˅,                                                                       ሺ͸.ͻͺሻ 
ܨ  = ͹Ͳͺʹ,ͺ − ʹ͹͹,͸ + ͳͳ,ͻ + ͳͶ,ͻ + ʹͶ,Ͷ = ͹Ͷͳͳ,͹ ˍʜ/ˏ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 ͳͲͳͺʹ ∙ Ͳ,ͻͲ͹Ͷͳͳ,͹ ∙ ͳ,ͲͲ = ͳ,ʹ͵͸, 
 ͳ,ʹ͵͸ ൒ ͳ,ʹ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɥɨɬɢɧɚ ɭɫɬɨɣɱɢɜɚ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 

«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ 
ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ 
ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ 
ɤɨɧɫɟɪɜɚɰɢɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ 

 
7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 

ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
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ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
ɉɚɜɥɨɜɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

 ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ; 

 ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
ɉɚɜɥɨɜɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 

 ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 
 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɥɹ 

ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ – ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ, ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ 
ɫɬɚɧɰɢɢ-ɨɯɪɚɧɚ ɬɪɭɞɚ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 
ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ ɢɧɫɬɪɭɤɰɢɢ 
ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

 Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ; 
 ɋ [39] ɩɨ [44]; 
 ɂ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ c 
Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 

 
7.2.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ 
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
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ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ 
ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ 
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ: 

 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ; 

 ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 

 ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
(ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 

 ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɢ 
ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ ɧɚ ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, 
ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

 ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ 
ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 

 ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 

 ɧɚ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ: ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ 
ɪɚɡɦɟɳɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 
ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ ɚɜɬɨɧɨɦɧɵɯ 
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ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 

ɦɟɫɬɚɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 
 ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 

ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɞɥɹ ɞɚɧɧɨɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ; 

 ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ 
ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ; 

 ɩɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ 
ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ 
ɫɨɛɥɸɞɚɬɶ ɟɝɨ ɬɪɟɛɨɜɚɧɢɹ; 

 ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ; 

 ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ; 

 ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ; 

 ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

 ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ; 

 ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ 
ɩɥɨɬɧɵɦɢ ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ ɩɪɨɯɨɞɚ 
ɥɸɞɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ; 

 ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.4.026. Ɉɝɪɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ 
ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ ɧɚɞɩɢɫɹɦɢ, ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ 
ɨɫɜɟɳɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɯɨɪɨɲɭɸ ɜɢɞɢɦɨɫɬɶ ɦɟɫɬɚ 
ɨɝɪɚɠɞɟɧɢɹ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɩɪɨɯɨɞɚ 
ɩɟɲɟɯɨɞɨɜ; 

 ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
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ɡɚɤɪɵɜɚɸɳɢɟɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɹɳɢɤɢ ɫ ɨɬɞɟɥɟɧɢɹɦɢ ɞɥɹ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ 
ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɢɥɢ ɥɶɧɹɧɚɹ ɜɟɬɨɲɶ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɹɳɢɤɨɜ ɟɠɟɞɧɟɜɧɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ; 

 ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ 
ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ 
(ɚɩɬɟɱɤɢ, ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ); 

 ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɪɚɛɨɬɵ ɢ 
ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 

 ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ 
ɧɟɨɛɟɫɩɟɱɟɧɢɢ ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

 ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; 

 ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 

ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ ɢ 
ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 

 ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɨɦ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢ ɢɧɫɬɪɭɤɰɢɹɦ), 
ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ; 

 ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 

 ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ 
ɞɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ ɪɚɛɨɬɧɢɤ, 
ɜɵɞɚɸɳɢɣ ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 
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 ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ. 
 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

 ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

 ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

 ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

 ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 
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 ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ 
ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ 
ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ 
ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
 ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ 

ɢ ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
 ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 



122 
 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ- 
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 
7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 
1. ɧɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɩɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

3. ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ 
ɩɪɨɜɟɪɹɬɶɫɹ ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ 
ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

4. ɩɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ. 

5. ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. 

Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 
6. ɪɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
7. ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 

ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
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ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

10. ɡɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ 
ɨɞɧɨɫɦɟɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ 
ɫɝɨɪɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 

 
7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 

ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

 ɋ [45] ɩɨ [58]; 
 Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
 ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 

 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ȼɨɞɨɨɯɪɚɧɧɵɟ 

ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 
1. ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
2. ɫɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
3. ɜɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 



124 
 

 

8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2023 2024 2025 2026 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 98,00 98,00 98,00 98,00 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

3219,00 3219,00 3219,00 3219,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 315591 315591 315591 31559,76 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ, % 
2,00 2,00 2,00 2,00 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 

6311,82 6311,82 6311,82 6311,82 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ·ɱ 

309279 309279 309279 309279 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1219,00 1253,00 1286,00 1318,00 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 31,42 32,29 33,14 33,97 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ. 4,79 4,93 5,06 5,18 
 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ƚɗɋ ɢɦɟɟɬ ɫɭɬɨɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɝɨɞɢɱɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ. 

 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
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Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2.  
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 25,02 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 26,86 

ɂɬɨɝɨ 529,2 25,05 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,12 
Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,17 

Ɉɬ 16 ɞɨ 25 0,30 
ɋɜɵɲɟ 25 ɥɟɬ 0,40 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 2019 ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 13,27 

ɈȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 0,57 

ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 0,17 

ɂɬɨɝɨ  14,01 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ɍɮɚ, ɫɨɫɬɚɜɥɹɟɬ 4,80 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 36,83 38,74 39,20 39,20 39,20 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. 

ɪɭɛ. 
13,70 14,02 13,75 13,38 13,00 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 25,05 25,05 25,05 25,05 25,05 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 

1,71 2,48 2,44 2,37 2,30 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 
14,01 14,01 14,01 14,01 14,01 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. 
ɪɭɛ. 2,30 2,50 2,50 2,50 2,50 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 93,61 96,80 96,95 96,51 96,07 
 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ 

ɞɨɥɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɨ ɷɬɨ ɫ 
ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɤɬɢɜɨɜ. 

 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

40%

14%

26%

3%

14%
3%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
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ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ – 20% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 2026–

2030 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2026 2027 2028 2029 2030 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 17,44 79,25 115,88 177,24 180,20 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 93,23 97,23 126,13 194,96 197,76 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 4,45 4,45 4,45 4,45 4,45 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 30,91 30,05 29,18 28,32 27,46 

ɂɬɨɝɨ 146,04 210,99 275,65 404,97 409,87 
 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ – ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɚɧɚɥɢɡ ɜɫɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. ɉɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɪɚɡɧɨɫɬɶ ɰɟɧɵ ɬɨɜɚɪɚ ɢ ɟɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 822,50 863,77 884,46 905,03 924,99 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 93,61 96,80 96,95 96,51 96,07 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 728,89 766,97 787,50 808,52 828,92 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 145,78 153,39 157,50 161,70 165,78 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 583,11 613,58 630,00 646,82 663,14 

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

ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɚɢɛɨɥɶɲɢɣ ɪɨɫɬ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɟɪɢɨɞ ɫ 2023 ɩɨ 2042 ɝɨɞ. 
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8.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɦ Ʉɷɲ-Ɏɥɨ, ɢɡɨɛɪɚɡɢɦ ɧɚ 
ɝɪɚɮɢɤɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ, ɝɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
8.2. 

 

1 2

7
4

3

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
+ 

ɨɛɨɪɭɞɨɜɚɧɢɟ
ɗɤɫɩɥɭɚɬɚɰɢɹ

65

ɉɪɨɟɤɬ ɨɤɭɩɢɥɫɹ

 
Ɋɢɫɭɧɨɤ 8.2 – Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ 

 
ɇɚ ɪɢɫɭɧɤɟ ɨɛɨɡɧɚɱɟɧɨ: 
1. ɧɚɱɚɥɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ; 
2. ɧɚɱɚɥɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ; 
3. ɧɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ; 
4. ɩɭɫɤ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
5. ɩɭɫɤ ɜɬɨɪɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɩɟɪɟɯɨɞ ɧɚ ɩɪɨɟɤɬɧɭɸ ɦɨɳɧɨɫɬɶ; 
6. ɧɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʌɗɉ; 
7. ɧɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɈɊɍ 110 ɤȼ. 

 
8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9). 

 
8.4.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɢ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

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

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–
113. 

ɜ) ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expert systems».  
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɍɮɚ 

ɦɨɳɧɨɫɬɶɸ 90 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ; 
2) ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ 

ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ 
ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 

8.4.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɫɜɨɞɢɬɫɹ 
ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8– ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – 

DPB, ɦɟɫ 
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ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 1053,9 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,49 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ·ɱ 0,19 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 60804,1 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ./ɤȼɬ 1013,4 

 
8.4.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
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ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 
Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.9. 
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞɵ 2022 2023 2024 2025 2026 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 2,49 6,59 6,96 10,24 2,49 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 0,32 28,62 31,76 31,97 0,32 

ɂɬɨɝɨ ɧɚɥɨɝ. ɩɨɫɬɭɩɥɟɧ., ɦɥɧ. ɪɭɛ. 2,81 35,20 38,71 42,21 2,81 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ–ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
8.5 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: 

1) ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɟɤɬ; 
2) ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
3) ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
4) ɢɧɵɯ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɧɚɥɨɝɨɜɵɯ ɜɵɩɥɚɬ, ɭɪɨɜɧɹ 

ɢɧɮɥɹɰɢɢ ɢ ɞɪ.).  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɢɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

ɇɚ ɪɢɫɭɧɤɚɯ 8.3, 8.4 ɢ 8.5 ɢɡɨɛɪɚɠɟɧɵ ɝɪɚɮɢɤɢ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨ 
ɪɚɡɥɢɱɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ.  

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ, % 
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ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ 
NPV. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, % 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 
8.4. 
 

 
Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ PI. 
 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
 ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
 ɭɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ. 
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9 ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ – ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ, ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɢ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ 
 

Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɩɪɟɜɪɚɳɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɧɟɨɛɯɨɞɢɦɨ ɜɪɚɳɚɸɳɢɟɫɹ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɱɟɪɟɞɭɸɳɟɣɫɹ ɩɨɥɹɪɧɨɫɬɢ ɢ ɮɨɪɦɵ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜ ɬɪɟɯɮɚɡɧɨɣ ɫɢɫɬɟɦɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɢɧɭɫɨɢɞɚɥɶɧɨɝɨ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. ȼɪɚɳɚɸɳɢɟɫɹ ɩɨɥɟ ɫɨɡɞɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ 
ɩɨɥɸɫɨɜ, ɧɚɫɚɠɟɧɧɵɯ ɧɚ ɨɛɨɞ ɪɨɬɨɪɚ. ɇɚ ɩɨɥɸɫɚ ɩɨɞɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ ɨɬ 
ɢɫɬɨɱɧɢɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ. 

ȼɨɡɛɭɠɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɝɟɧɟɪɚɬɨɪɚ, ɬɚɤ 
ɤɚɤ ɨɬ ɟɟ ɢɫɩɪɚɜɧɨɣ ɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɡɚɜɢɫɢɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɛɨɬɵ 
ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɬɚɧɰɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ. 
 

ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 
ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ: 

1) ɧɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ; 
2) ɯɨɥɨɫɬɨɣ ɯɨɞ; 
3) ɜɤɥɸɱɟɧɢɟ ɜ ɫɟɬɶ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɧɢɡɚɰɢɢ ɢɥɢ 

ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ; 
4) ɪɚɛɨɬɭ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɢ ɩɟɪɟɝɪɭɡɤɚɦɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 
5) ɮɨɪɫɢɪɨɜɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɩɨ ɬɨɤɭ ɫ ɡɚɞɚɧɧɨɣ 

ɤɪɚɬɧɨɫɬɶɸ; 
6) ɪɚɡɝɪɭɡɤɭ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ ɩɪɢ 

ɧɚɪɭɲɟɧɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 
7) ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ 

ɨɫɬɚɧɨɜɟ; 
8) ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɬɨɪɦɨɠɟɧɢɟ ɚɝɪɟɝɚɬɚ. 

 
9.1 Ɇɟɬɨɞɵ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɫɟɬɶɸ 

 
ɋɢɧɯɪɨɧɢɡɚɰɢɹ – ɩɪɨɰɟɫɫ ɜɤɥɸɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɧɚ 

ɩɚɪɚɥɥɟɥɶɧɭɸ ɫ ɞɪɭɝɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ ɢɥɢ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
ɉɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɪɹɞ ɨɩɟɪɚɰɢɣ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɤɚɤ ɜɪɭɱɧɭɸ, ɬɚɤ ɢ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɪɚɡɥɢɱɚɸɬ ɞɜɚ ɜɢɞɚ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ: 

 ɬɨɱɧɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ; 
 ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɹ. 
ȼɨɡɦɨɠɟɧ ɬɚɤɠɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɜɚɪɢɚɧɬ – ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 

ɫɢɧɯɪɨɧɢɡɚɰɢɹ, ɤɨɝɞɚ ɱɚɫɬɶ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɫɨɧɚɥɨɦ ɫɬɚɧɰɢɢ 
ɜɪɭɱɧɭɸ, ɚ ɞɪɭɝɚɹ – ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 
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9.1.1 Ɍɨɱɧɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ 
 
Ɍɨɱɧɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɪɨɬɨɪ 

ɝɟɧɟɪɚɬɨɪɚ ɪɚɡɜɨɪɚɱɢɜɚɟɬɫɹ ɬɭɪɛɢɧɨɣ ɢ ɜɨɡɛɭɠɞɚɟɬɫɹ. ɉɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ 
ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ˆܷ = ˔ܷ – ɜɟɥɢɱɢɧɚ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨɞɝɨɧɹɟɬɫɹ ɤ 
ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ; 

2) ݂̂ = ݂̝  – ɱɚɫɬɨɬɚ ɝɟɧɟɪɚɬɨɪɚ ɜɵɪɚɜɧɢɜɚɟɬɫɹ ɫ ɱɚɫɬɨɬɨɣ ɜ ɫɟɬɢ; 
ߜ (3 = Ͳ – ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɣ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ, 

ɤɨɝɞɚ ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɫɟɬɢ ɪɚɜɟɧ 0. 
ɉɨɞɝɨɧɤɚ ɭɤɚɡɚɧɧɵɯ ɜɟɥɢɱɢɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɥɢ ɜɪɭɱɧɭɸ (ɪɭɱɧɚɹ 

ɫɢɧɯɪɨɧɢɡɚɰɢɹ), ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ (ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɫɢɧɯɪɨɧɢɡɚɰɢɹ). 

ȼɤɥɸɱɟɧɢɟ ɜɨɡɛɭɠɞɟɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɭɪɚɜɧɢɬɟɥɶɧɵɦ ɬɨɤɨɦ. ȼɟɥɢɱɢɧɚ ɢ ɯɚɪɚɤɬɟɪ ɷɬɨɝɨ ɬɨɤɚ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, 
ɧɚɫɤɨɥɶɤɨ ɬɨɱɧɨ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. ɍɪɚɜɧɢɬɟɥɶɧɵɣ ɬɨɤ 
ɜɵɡɵɜɚɟɬ ɬɨɥɱɤɢ ɦɨɳɧɨɫɬɢ. Ɍɨɥɱɨɤ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ 
ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɬɭɪɛɢɧɭ. Ɍɨɥɱɨɤ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ 
ɝɟɧɟɪɚɬɨɪɨɦ. ɉɪɢ ߜ = Ͳ ɭɪɚɜɧɢɬɟɥɶɧɵɣ ɬɨɤ ɪɚɜɟɧ ɧɭɥɸ. ȼ ɷɬɨɦ ɢ ɡɚɤɥɸɱɚɟɬɫɹ 
ɨɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ: ɟɫɥɢ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɜɵɛɪɚɧ 
ɩɪɚɜɢɥɶɧɨ, ɬɨ ɜɤɥɸɱɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɛɟɡ ɬɨɥɱɤɚ ɭɪɚɜɧɢɬɟɥɶɧɨɝɨ ɬɨɤɚ. 

 
9.1.2 ɋɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɹ 
 
ɉɪɨɰɟɫɫ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: ɪɨɬɨɪ ɪɚɡɜɨɪɚɱɢɜɚɟɬɫɹ ɬɭɪɛɢɧɨɣ ɞɨ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɛɥɢɡɤɨɣ ɤ 
ɫɢɧɯɪɨɧɧɨɣ ɢ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ ɜɤɥɸɱɚɟɬɫɹ ɜ ɫɟɬɶ, ɩɨɫɥɟ ɱɟɝɨ ɜ ɪɨɬɨɪ ɩɨɞɚɟɬɫɹ 
ɜɨɡɛɭɠɞɟɧɢɟ. 

ȼɨɡɧɢɤɚɸɳɢɟ ɜ ɝɟɧɟɪɚɬɨɪɟ ɦɨɦɟɧɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɨɦɟɧɬɵ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɬɹɝɢɜɚɧɢɟ ɪɨɬɨɪɚ ɤ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɢ ɟɝɨ 
ɜɬɹɝɢɜɚɧɢɟ ɜ ɫɢɧɯɪɨɧɢɡɦ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɨɬɤɪɵɬɢɹ 
ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ ɬɭɪɛɢɧɵ ɝɟɧɟɪɚɬɨɪ ɧɚɱɢɧɚɟɬ ɩɪɢɧɢɦɚɬɶ ɚɤɬɢɜɧɭɸ 
ɧɚɝɪɭɡɤɭ ɢ ɪɚɛɨɬɚɬɶ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɞɪɭɝɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ. 

ɉɪɢ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɛɥɸɞɚɬɶ ɭɫɥɨɜɢɹ ɬɨɱɧɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɬɚɤ ɤɚɤ ɩɨɞɤɥɸɱɟɧɢɟ ɫɢɧɯɪɨɧɢɡɢɪɭɟɦɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ 
ɩɪɨɢɫɯɨɞɢɬ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ, ɬɨ ɢ ɟɝɨ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɨ ɧɭɥɸ ɢ ɞɟɣɫɬɜɢɹ ɩɨ 
ɩɨɞɝɨɧɤɟ ɷɬɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɤ ɩɨ ɜɟɥɢɱɢɧɟ, ɬɚɤ ɢ ɩɨ ɮɚɡɟ ɬɟɪɹɸɬ ɫɦɵɫɥ. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɬɚɤɠɟ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɬɨɱɧɨ 
ɫɢɧɯɪɨɧɧɨɣ. ɉɨɷɬɨɦɭ, ɩɪɨɰɟɫɫ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧ 
ɜɟɫɶɦɚ ɛɵɫɬɪɨ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɬɪɟɛɭɟɬɫɹ ɬɨɱɧɚɹ ɩɨɞɝɨɧɤɚ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ. ȼ ɷɬɨɦ ɡɚɤɥɸɱɚɟɬɫɹ ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɞɚɧɧɨɝɨ 
ɫɩɨɫɨɛɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɨɫɨɛɟɧɧɨ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, ɤɨɝɞɚ ɱɚɫɬɨɬɚ ɫɟɬɢ 
ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ 50 Ƚɰ ɢ ɦɟɧɹɬɶɫɹ ɜɨ ɜɪɟɦɟɧɢ. Ɉɬɫɭɬɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜ ɬɨɱɧɨɣ 



134 
 

 

ɩɨɞɝɨɧɤɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɨɞɢɬ ɤ ɬɨɱɭ, ɱɬɨ ɫɯɟɦɚ 
ɢ ɚɩɩɚɪɚɬɭɪɚ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨɥɭɱɚɟɬɫɹ ɩɪɨɫɬɨɣ ɢ ɧɚɞɟɠɧɨɣ. 

Ʉɚɤ ɛɵɥɨ ɪɚɧɟɟ ɫɤɚɡɚɧɨ, ɧɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ – 
ɛɨɥɶɲɨɣ ɭɪɚɜɧɢɬɟɥɶɧɵɣ ɬɨɤ ɜ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɶ. ɇɚɥɢɱɢɟ 
ɛɨɥɶɲɢɯ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɬɨɤɨɜ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɫɩɨɫɨɛɚ 
ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ. Ⱥɜɚɪɢɣɧɵɟ ɪɟɠɢɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɄɁ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɜɧɢɬɟɥɶɧɨ ɪɟɞɤɨ. ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɝɟɧɟɪɚɬɨɪɨɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɱɚɳɟ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɝɟɧɟɪɚɬɨɪ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɟɣɫɬɜɢɸ ɛɨɥɶɲɢɯ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɬɨɤɨɜ. 

ȼɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɫɧɢɠɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɫɬɚɧɰɢɢ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɭɪɚɜɧɢɬɟɥɶɧɨɝɨ ɬɨɤɚ ɢ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɉɨ ɦɟɪɟ ɜɬɹɝɢɜɚɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɫɢɧɯɪɨɧɢɡɦ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɜ 
ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɫɩɨɫɨɛɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɧɚ ɉɚɜɥɨɜɫɤɭɸ Ƚɗɋ ɛɵɥ ɜɵɛɪɚɧ 
ɫɩɨɫɨɛ ɬɨɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɚɜɚɪɢɣɧɨɝɨ ɫɩɨɫɨɛɚ – ɫɩɨɫɨɛ 
ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ. ɏɨɬɶ ɢ ɬɚɤɚɹ ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɞɨɜɨɥɶɧɨ ɞɨɪɨɝɨɣ, ɧɚɞɟɠɧɨɫɬɶ 
ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚ, ɬɚɤ ɤɚɤ ɫɩɨɫɨɛ ɬɨɱɧɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɧɟ ɜɵɡɵɜɚɟɬ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɬɨɤɨɜ, ɚ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɜɚɠɧɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɢ ɛɵɥɨ ɜɵɛɪɚɧɚ 
ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɹ. 

 
9.2 ɋɯɟɦɵ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [62] ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɢɫɬɟɦɵ 

ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 9.1. 
 

ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ

ɇɟɡɚɜɢɫɢɦɨɟ
ɜɨɡɛɭɠɞɟɧɢɟ

Ȼɟɫɳɟɬɨɱɧɵɟ

Ʉɨɫɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ

ɗɥɟɤɬɪɨɦɚɲɢɧɧɵɟ

Ɍɢɪɢɫɬɨɪɧɵɟ,
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ

ɋɚɦɨɜɨɡɛɭɠɞɟɧɢɟ

ɆɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɟɈɛɵɱɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ  
Ɋɢɫɭɧɨɤ 9.1 – ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
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ɉɪɢ ɩɪɹɦɨɦ ɜɨɡɛɭɠɞɟɧɢɢ ɜɨɡɛɭɞɢɬɟɥɶ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɜɚɥɚ ɝɟɧɟɪɚɬɨɪɚ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢɦɟɟɬ ɪɹɞ 
ɞɨɫɬɨɢɧɫɬɜ:  

 ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɨɡɛɭɞɢɬɟɥɹ ɩɪɢ ɄɁ ɩɪɚɤɬɢɱɟɫɤɢ ɨɫɬɚɟɬɫɹ 
ɧɟɢɡɦɟɧɧɨɣ; 

 ɫɢɫɬɟɦɚ ɫɨɞɟɪɠɢɬ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɷɬɨɦɭ 
ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɧɟɛɨɥɶɲɨɣ ɫɬɨɢɦɨɫɬɶɸ. 

Ɉɞɧɚɤɨ ɪɟɦɨɧɬ ɢ ɪɟɜɢɡɢɹ ɜɨɡɛɭɞɢɬɟɥɹ ɜɨɡɦɨɠɧɵ ɬɨɥɶɤɨ ɩɪɢ 
ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɝɟɧɟɪɚɬɨɪɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɚ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɳɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

ɉɪɢ ɤɨɫɜɟɧɧɨɦ ɜɨɡɛɭɠɞɟɧɢɢ ɜɨɡɛɭɞɢɬɟɥɶ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ 
ɞɜɢɝɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧ ɢɥɢ ɤ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦɭ 
ɫɢɧɯɪɨɧɧɨɦɭ ɝɟɧɟɪɚɬɨɪɭ, ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɜɦɟɫɬɟ ɫɨ ɫɜɨɢɦ ɜɨɡɛɭɞɢɬɟɥɟɦ ɧɚ 
ɨɛɳɟɦ ɜɚɥɭ ɫ ɝɟɧɟɪɚɬɨɪɨɦ, ɢɥɢ ɤ ɲɢɧɚɦ. ɫɢɫɬɟɦɵ ɋɇ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫɢɫɬɟɦɭ 
ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɧɟɡɚɜɢɫɢɦɨɣ, ɜɨ ɜɬɨɪɨɦ – ɡɚɜɢɫɢɦɨɣ. ɍɫɬɚɧɨɜɤɚ ɨɬɞɟɥɶɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɪɚɰɢɨɧɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɨɡɛɭɞɢɬɟɥɹ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧ ɜɨɡɛɭɞɢɬɟɥɶ ɬɪɟɛɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɢ ɪɚɡɦɟɪɨɜ. 
Ɉɞɧɚɤɨ ɬɚɤɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫɥɨɠɧɟɟ ɩɪɹɦɨɣ ɫɢɫɬɟɦɵ, ɩɨɷɬɨɦɭ ɨɛɥɚɞɚɟɬ 
ɦɟɧɶɲɟɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɚ ɩɪɢ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɤ ɲɢɧɚɦ ɋɇ ɨɧɚ 
ɨɤɚɡɵɜɚɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɤ ɢɡɦɟɧɟɧɢɹɦ ɧɚɩɪɹɠɟɧɢɹ ɜɨ ɜɧɟɲɧɟɣ ɫɟɬɢ. ɉɪɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɫɧɢɠɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɦɨɠɧɨ ɩɨɞɞɟɪɠɚɬɶ ɱɚɫɬɨɬɭ 
ɜɪɚɳɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɞɢɬɟɥɹ ɜ ɧɭɠɧɵɯ ɩɪɟɞɟɥɚɯ ɩɭɬɟɦ 
ɭɫɬɚɧɨɜɤɢ ɦɚɯɨɜɢɤɚ, ɩɨɜɵɲɚɸɳɟɝɨ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɨɫɬɨɹɧɧɭɸ ɜɪɟɦɟɧɢ 
ɚɝɪɟɝɚɬɚ ɞɜɢɝɚɬɟɥɶ – ɜɨɡɛɭɞɢɬɟɥɶ. Ʉɨɫɜɟɧɧɚɹ ɧɟɡɚɜɢɫɢɦɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɬɨɥɶɤɨ ɞɥɹ ɬɢɯɨɯɨɞɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɧɟɛɨɥɶɲɨɣ 
ɦɨɳɧɨɫɬɢ. 
 

9.2.1 Ɍɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
 

Ɋɚɡɥɢɱɚɸɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ (ɋɌɇ); 
 ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɵɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ (ɋɌɋ). 
ɋɌɇ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɢɬɚɧɢɹ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɤɪɭɩɧɵɯ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 500-800 Ɇȼɬ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɋɌɇ 
ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ ɨɬ 62 ɞɨ 800 Ɇȼɬ. ɉɪɢ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ 
ɫɢɫɬɟɦɨɣ ɋɌɇ ɞɨɩɭɫɤɚɟɬɫɹ ɭɩɪɨɳɟɧɢɟ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɳɢɬ. 
ɋɌɇ ɩɨɥɭɱɚɸɬ ɩɢɬɚɧɢɟ ɨɬ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ – ɨɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ȼɋȽ, ɜɪɚɳɚɸɳɟɝɨɫɹ ɧɚ 
ɨɞɧɨɦ ɜɚɥɭ ɫ ɝɥɚɜɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɌɇ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 9.2. 
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Ɋɢɫɭɧɨɤ 9.2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɢɪɢɫɬɨɪɧɨɣ ɧɟɡɚɜɢɫɢɦɨɣ ɫɢɫɬɟɦɵ 

ɜɨɡɛɭɠɞɟɧɢɹ 
 

Ɉɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ Ƚ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ 
ȼ1. ȼɨɡɛɭɠɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ȼɋȽ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɢɪɢɫɬɨɪɧɵɦ ɜɵɩɪɹɦɢɬɟɥɟɦ ȼ2, ɩɨɥɭɱɚɸɳɢɦ ɩɢɬɚɧɢɟ ɨɬ 
ɜɵɜɨɞɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɪ. 

Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɸɬ ɋɌɇ ɫ ɞɜɭɯɝɪɭɩɩɨɜɨɣ ɫɯɟɦɨɣ ɜɵɩɪɹɦɢɬɟɥɟɣ. ȼ ɬɚɤɨɣ 
ɫɯɟɦɟ ɜɵɩɪɹɦɢɬɟɥɢ ɪɚɛɨɬɚɸɬ ɫ ɪɚɡɥɢɱɧɵɦɢ ɭɝɥɚɦɢ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɧɨɪɦɚɥɶɧɨɦ 
ɪɟɠɢɦɟ ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɪɚɛɨɱɭɸ ɝɪɭɩɩɭ ɬɢɪɢɫɬɨɪɨɜ. ȼ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɚɧɢɹ ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɮɨɪɫɢɪɨɜɨɱɧɭɸ ɝɪɭɩɩɭ 
ɬɢɪɢɫɬɨɪɨɜ, ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ ɩɪɢ ɷɬɨɦ ɡɚɩɢɪɚɟɬɫɹ. ɋɯɟɦɚ ɋɌɇ ɫ ɞɜɭɯɝɪɭɩɩɨɜɨɣ 
ɫɯɟɦɨɣ ɜɵɩɪɹɦɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.3. 

 

 
Ɋɢɫɭɧɨɤ 9.3 – ɋɯɟɦɚ ɋɌɇ ɫ ɞɜɭɯɝɪɭɩɩɨɜɨɣ ɫɯɟɦɨɣ ɜɵɩɪɹɦɢɬɟɥɟɣ: 

G – ɝɟɧɟɪɚɬɨɪ, GE1 – ɜɨɡɛɭɞɢɬɟɥɶ, LG – ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, LGE 
– ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜɨɡɛɭɞɢɬɟɥɹ ɪɚɛɨɱɚɹ ɢ ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɵ 

ɬɢɪɢɫɬɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, VS1, VS2 – ɪɚɛɨɱɚɹ ɢ ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɵ 
ɬɢɪɢɫɬɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, T1 – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɢɬɚɧɢɹ 

ɨɛɦɨɬɤɢ LGE 
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ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɫɬɪɨɟɧ ɩɨ 
ɫɯɟɦɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ. ɋɌɇ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɞɨɫɬɨɢɧɫɬɜ: 

 ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ; 
 ɤɨɦɩɚɤɬɧɨɫɬɶ. 
ɋɌɇ ɢɦɟɟɬ ɢ ɧɟɞɨɫɬɚɬɤɢ: 
 ɧɚɥɢɱɢɟ ɳɟɬɨɱɧɨ-ɤɨɧɬɚɤɬɧɨɝɨ ɚɩɩɚɪɚɬɚ; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ; 
ɋɌɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɢɬɚɧɢɹ ɨɛɦɨɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 

ɜɵɩɪɹɦɥɟɧɧɵɦ ɪɟɝɭɥɢɪɭɟɦɵɦ ɬɨɤɨɦ. ɋɌɋ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ 
ɦɨɳɧɨɫɬɶɸ 500-800 Ɇȼɬ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɋɌɋ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ ɨɬ 62 ɞɨ 800 Ɇȼɬ ɢ, ɬɚɤɠɟ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɫɢɫɬɟɦɨɣ ɋɌɇ, 
ɞɨɩɭɫɤɚɟɬɫɹ ɭɩɪɨɳɟɧɢɟ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɳɢɬ. ɋɯɟɫɚ ɋɌɋ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4. 

 

 
Ɋɢɫɭɧɨɤ 9.4 – ɋɯɟɦɚ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ: 

1 – ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ; 2 – ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 3 – ɚɜɬɨɦɚɬ 
ɝɚɲɟɧɢɹ ɩɨɥɹ; 4 – ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 5,6 – ɪɚɛɨɱɚɹ ɢ 
ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɚ ɭɩɪɚɜɥɹɟɦɵɯ ɜɟɧɬɢɥɟɣ; 7 – ɰɟɩɶ ɧɚɱɚɥɶɧɨɝɨ 

ɜɨɡɛɭɠɞɟɧɢɹ 
 

Ȼɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɦɭ ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ ɭɩɪɚɜɥɹɟɦɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɢ 
ɩɪɟɞɟɥɶɧɵɦ ɭɪɨɜɧɹɦ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 
ɷɮɮɟɤɬɢɜɧɵɦɢ ɡɚɤɨɧɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɋɌɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɛɨɥɶɲɢɟ ɡɚɩɚɫɨɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

ɋɢɫɬɟɦɵ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɦɟɧɟɟ ɧɚɞɟɠɧɵ, ɱɟɦ ɫɢɫɬɟɦɵ ɧɟɡɚɜɢɫɢɦɨɝɨ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɜ ɧɢɯ ɪɚɛɨɬɚ ɜɨɡɛɭɞɢɬɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɫɟɬɢ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Ʉɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ ɜ ɫɟɬɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɩɨɧɢɠɟɧɢɟɦ 
ɧɚɩɪɹɠɟɧɢɹ, ɧɚɪɭɲɚɸɬ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɨɬɨɪɚɹ ɜ 
ɷɬɢɯ ɫɥɭɱɚɹɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɮɨɪɫɢɪɨɜɤɭ ɬɨɤɚ ɜ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 
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9.2.2 ɗɥɟɤɬɪɨɦɚɲɢɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 

ɗɥɟɤɬɪɨɦɚɲɢɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜɵɩɭɫɤɚɥɢɫɶ ɩɪɢɦɟɪɧɨ 35 ɥɟɬ 
ɧɚɡɚɞ, ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.5.  
 

 
Ɋɢɫɭɧɨɤ 9.5 – ɋɯɟɦɵ ɷɥɟɤɬɪɨɦɚɲɢɧɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ: 
Ʉɨɫɜɟɧɧɚɹ ɧɟɡɚɜɢɫɢɦɚɹ ɢ ɤɨɫɜɟɧɧɚɹ ɡɚɜɢɫɢɦɚɹ ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɟ ɫɢɫɬɟɦɵ 

ɜɨɡɛɭɠɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɇ – ɞɜɢɝɚɬɟɥɶ, GE – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ, 
Y – ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɦɭɮɬɚ 

 
ȼ ɤɨɫɜɟɧɧɵɯ ɷɥɟɤɬɪɨɦɚɲɢɧɧɵɯ ɫɢɫɬɟɦɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɪɨɬɨɪ ɜɨɡɛɭɞɢɬɟɥɹ 

ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɫɢɧɯɪɨɧɧɵɦ ɢɥɢ ɚɫɢɧɯɪɨɧɧɵɦ ɞɜɢɝɚɬɟɥɟɦ, 
ɩɨɥɭɱɚɸɳɢɦ ɩɢɬɚɧɢɟ ɢɥɢ ɨɬ ɲɢɧ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ (ɤɨɫɜɟɧɧɚɹ 
ɧɟɡɚɜɢɫɢɦɚɹ), ɢɥɢ ɨɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɜɚɥɭ 
ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɢɥɢ ɨɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɫɬɚɧɰɢɢ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɷɬɨɣ ɰɟɥɢ (ɤɨɫɜɟɧɧɚɹ ɡɚɜɢɫɢɦɚɹ). 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
 ɦɨɪɚɥɶɧɨ ɢ ɮɢɡɢɱɟɫɤɢ ɭɫɬɚɪɟɜɲɢɟ ɫɢɫɬɟɦɵ; 
 ɦɚɥɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ; 
 ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ. 
ɗɥɟɤɬɪɨɦɚɲɢɧɧɭɸ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɦɟɧɹɸɬ ɧɚ 

ɫɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢɥɢ ɦɨɞɟɪɧɢɡɢɪɭɸɬ. ɒɢɪɨɤɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɟ ɩɨɥɭɱɢɥɚ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ 
ɞɥɹ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ. 
 

9.2.3 Ȼɟɫɳɟɬɨɱɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
 
ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɛɟɫɳɟɬɨɱɧɵɟ ɞɢɨɞɧɵɟ (ɋȻȾ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɩɢɬɚɧɢɹ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɜɵɩɪɹɦɥɟɧɧɵɦ ɪɟɝɭɥɢɪɭɟɦɵɦ 
ɬɨɤɨɦ. ɋȻȾ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ ɦɨɳɧɨɫɬɶɸ 1000 Ɇȼɬ ɢ ɜɵɲɟ, ɚ 
ɬɚɤɠɟ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ ɦɨɳɧɨɫɬɶɸ 62 Ɇȼɬ ɢ ɧɢɠɟ ɜɜɢɞɭ 
ɛɨɥɟɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɲɬɚɬɧɵɯ ɜɪɚɳɚɸɳɢɯɫɹ ɞɢɨɞɨɜ ɩɪɢ ɦɚɥɨɣ ɧɚɝɪɭɡɤɟ. ɉɪɢ 
ɷɬɨɦ ɬɚɤɠɟ ɋȻȾ (62 Ɇȼɬ ɢ ɧɢɠɟ) ɜɵɩɨɥɧɹɟɬɫɹ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ. ɋɯɟɦɚ ɋȻȾ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.6. 
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Ɋɢɫɭɧɨɤ 9.6 – ɋɯɟɦɚ ɋȻȾ: 

1 – ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ; 2 – ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 3 – 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 4 – ɜɨɡɛɭɞɢɬɟɥɶ; 5 – ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ 

ɜɨɡɛɭɞɢɬɟɥɹ; 6 – ɜɵɩɪɹɦɢɬɟɥɶ; 7 – ɩɨɞɜɨɡɛɭɞɢɬɟɥɶ 

 
ȼɨɡɛɭɠɞɟɧɢɟ ɋȽ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɛɨɥɶɲɢɦ ɩɨ ɪɚɡɦɟɪɚɦ ɜɨɡɛɭɞɢɬɟɥɟɦ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɬɪёɯɮɚɡɧɨɣ ɨɛɦɨɬɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɪɨɬɨɪɟ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɸɫɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɫɬɚɬɨɪɟ ɪɹɞɨɦ ɫɨ 
ɫɬɚɬɨɪɧɨɣ ɨɛɦɨɬɤɨɣ ɨɫɧɨɜɧɨɣ ɦɚɲɢɧɵ. Ɉɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜɨɡɛɭɞɢɬɟɥɹ 
ɩɢɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɨɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 
Ɍɪёɯɮɚɡɧɵɣ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ, ɝɟɧɟɪɢɪɭɟɦɵɣ ɜ ɪɨɬɨɪɧɨɣ ɨɛɦɨɬɤɟ, ɜɵɩɪɹɦɥɹɟɬɫɹ 
ɬɪёɯɮɚɡɧɵɦ ɜɵɩɪɹɦɢɬɟɥɟɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɪɨɬɨɪɧɨɣ ɨɛɦɨɬɤɟ ɜɨɡɛɭɞɢɬɟɥɹ ɢ 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɨɬɨɪɧɭɸ ɨɛɦɨɬɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. ȼɵɩɪɹɦɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɛɟɫɳёɬɨɱɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɤɪɟɦɧɢɟɜɵɯ ɞɢɨɞɨɜ, 
ɫɨɟɞɢɧёɧɧɵɯ ɩɨ ɬɪёɯɮɚɡɧɨɣ ɦɨɫɬɨɜɨɣ ɫɯɟɦɟ, ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɛɚɥɥɚɫɬɧɨɝɨ 
ɪɟɡɢɫɬɨɪɚ ɢ ɫɝɥɚɠɢɜɚɸɳɟɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ. 

Ⱦɨɫɬɨɢɧɫɬɜɨ ɛɟɫɳɟɬɨɱɧɵɯ ɜɨɡɛɭɞɢɬɟɥɟɣ: 
 ɇɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɉɬɫɭɬɫɬɜɢɟ ɳёɬɨɱɧɨ-ɤɨɧɬɚɤɬɧɨɝɨ ɚɩɩɚɪɚɬɚ; 
 Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ. 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɋȻȾ ɨɬɧɨɫɢɬɫɹ: 
 ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɥɨɠɧɟɧɢɹ ɫɯɟɦɵ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
ɂɡ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɉɚɜɥɨɜɫɤɭɸ Ƚɗɋ ɛɵɥɚ 

ɜɵɛɪɚɧɚ ɫɢɫɬɟɦɚ ɛɟɫɳɟɬɨɱɧɚɹ ɞɢɨɞɧɚɹ, ɬɚɤ ɤɚɤ ɬɚɤɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɞɚɧɧɭɸ ɦɨɳɧɨɫɬɶ (45 Ɇȼɬ), ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟ ɳёɬɨɱɧɨ-
ɤɨɧɬɚɤɬɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢ ɨɬɫɭɬɫɬɜɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ 
ɜɟɥɢɱɢɧɭ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɱɬɨ ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɞɟɥɚɟɬ ɋȻȾ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ 
ɥɭɱɲɢɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ. 
 

9.3 Ɇɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ ɡɚɳɢɬ: 
 ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ 

ɯɨɞɚ; 
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 ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜɨɡɛɭɞɢɬɟɥɹ; 
 ɨɬ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɤɚɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɧɵɦ ɜɵɩɪɹɦɢɬɟɥɟɦ; 
 ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɜɵɯɨɞɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ; 
 ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɨɬ ɫɧɢɠɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
 
ɉɚɪɚɦɟɬɪɵ ɢ ɞɢɚɩɚɡɨɧ ɧɚɫɬɪɨɟɤ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɧɚ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɞɢɫɩɥɟɟ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɠɭɪɧɚɥ 

ɫɨɛɵɬɢɣ ɪɟɝɭɥɹɬɨɪɚ, ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɢ ɩɟɪɟɞɚɟɬɫɹ ɜ ɫɯɟɦɭ ɡɚɳɢɬ 
ɜ ɜɢɞɟ ɞɢɫɤɪɟɬɧɨɝɨ ɫɢɝɧɚɥɚ ɢɥɢ ɩɨ ɰɢɮɪɨɜɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. 

 
9.4 ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ 
 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɪɟɧɢɹ ɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɫ Ⱥɋɍ Ɍɉ ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɪɨɜɧɹ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 
ɫɢɫɬɟɦɚɦɢ ɚɝɪɟɝɚɬɧɨɝɨ ɭɪɨɜɧɹ, ɜɤɥɸɱɚɹ: 

 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɑɚɫɬɨɬɚ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ; 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ; 
 Ɉɛɳɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ. 
Ⱦɢɫɤɪɟɬɧɵɟ ɫɢɝɧɚɥɵ ɨ ɫɨɫɬɨɹɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɜɵɜɨɞɢɬɫɹ ɜ ɜɢɞɟ ɞɜɨɢɱɧɵɯ ɫɢɝɧɚɥɨɜ «0» ɢ «1». ȼ ɤɚɱɟɫɬɜɟ ɫɢɝɧɚɥɚ «1» ɦɨɝɭɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 220ȼ, ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 220ȼ, 48ȼ, 
24ȼ. Ʉɚɧɚɥɵ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ ɝɚɥɶɜɚɧɢɱɟɫɤɢ 
ɪɚɡɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ». 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɉɚɜɥɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɍɮɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II 
ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɪɚɜɧɨɝɨ 2190 ɦ3/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ȼɗɊ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 98 Ɇȼɬ ɢ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 522 ɦɥɧ. ɤȼɬ∙ɱ. Ȼɵɥɨ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ, 
ɧɚ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

ɦɚɤɫɢɦɚɥɶɧɵɣ – 37,49 ɦ; ɪɚɫɱɟɬɧɵɣ – 35,57 ɦ; ɦɢɧɢɦɚɥɶɧɵɣ – 33,6 ɦ. 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɩɪɟɞɟɥɟɧ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ 
ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɫɬɚɜɥɹɸɳɢɣ 290 ɦ3/ɫ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ40ɛ-ȼ-450. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 166,7 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-840/150-52 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 45 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɟɞɢɧɫɬɜɟɧɧɚɹ ɩɨɞɯɨɞɹɳɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ 
ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 6 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ (2 ɩɪɨɫɬɵɯ ɛɥɨɤɚ, 4 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ 110 ɤȼ – 
Ɉɞɧɚ ɪɚɛɨɱɚɹ ɫɰɢɨɧɢɪɨɜɚɧɧɚɹ + Ɉɋɒ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɩɟɪɟɱɟɧɶ 
ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɟɝɨ ɡɚɳɢɬ, ɛɵɥɚ 
ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ 
ɛɟɬɨɧɧɨɣ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɢ ɚɜɚɪɢɣɧɵɦ ɞɨɧɧɵɦ ɜɨɞɨɫɥɢɜɨɦ; 
 ɡɞɚɧɢɟ Ƚɗɋ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ 
(2-ɯ ɪɹɞɧɚɹ). 
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ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,24 ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ – 1,20). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ 
ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ 
ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɉ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 11 ɥɟɬ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,19 ɪɭɛ/ɤȼɬ 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 60804,1 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɉɚɜɥɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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27 ɞɟɤɚɛɪɹ 2002 ɝ. № 184 – ɎɁ «Ɉ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ». [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // ɈȺɈ «ɊɭɫȽɢɞɪɨ» - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rushydro.ru/upload/iblock/d86/STO-RusGidro-01.01.78-2012_Normi-
tehnologicheskogo-proektirovaniya.pdf 

10 ɋɌɈ 24.3182. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ. – ȼɜɟɞ. 06.12.2007 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2007 – 20 ɫ.  

11 Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɭɯɢɟ ɌɋɁ ȼɇ 6/10 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://energo-zavod.com 

12 Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɥɨɜɵɟ ɦɚɫɥɹɧɵɟ -110 ɤȼ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ». – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.transformator.com.ru/ 

13 ɋɌɈ 56947007-29.240.30.010-2008 ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ.- ȼɜɟɞ. 
01.01.2007. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. – 59 ɫ. 

http://www.transformator.com.ru/
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14 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ɗɧɟɪɝɨɋɩɟɰɄɨɦɩɥɟɤɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.energospec.ru/ 

15 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ɁȿɌɈ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.zeto.ru/ 

16 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɁȺɈ «ɉɪɨɮɨɬɟɤ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.profotech.ru/ 

17 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://promsvjazkomplekt.ru/ 

18 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «Ⱥɋɍ ȼɗɂ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.asu-vei.ru/ 

19 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ɗɧɟɪɝɨɋɩɟɰɄɨɦɩɥɟɤɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.energospec.ru/ 

20 ɋɌɈ 17330282.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ: ɈȺɈ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008. – 24 ɫ. 

21 Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɋɇ ɦɚɫɥɹɧɵɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ɋɜɟɪɞɥɨɜɗɥɟɤɬɪɨɓɢɬ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.sesh96.ru/ 

22 Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɋɇ ɦɚɫɥɹɧɵɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
ɈɈɈ «ȽɄ ɗɧɟɪɝɨɉɪɨɮ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.sklad-generator.ru 

23 ɋɌɈ 56947007-29.240.10.249-2017 ɉɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɩɨɞɫɬɚɧɰɢɣ. – ȼɜɟɞ. 28.09.2017 – Ɇɨɫɤɜɚ: 
ɉȺɈ «ɎɋɄ ȿɗɋ», 2017 ɝ. – 19 ɫ. 

24 ȽɈɋɌ Ɋ 56302-2014 ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ 
ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ. 
Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɨɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ⱦɚɬɚ ɚɤɬɭɚɥɢɡɚɰɢɢ: 
01.01.2019. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Index/58/58528.htm 

25 ȽɈɋɌ Ɋ 56303-2014 ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ 
ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ. 
ɇɨɪɦɚɥɶɧɵɟ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɨɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɪɚɮɢɱɟɫɤɨɦɭ ɢɫɩɨɥɧɟɧɢɸ. ɍɬɜɟɪɠɞɟɧ ɢ ɜɜɟɞɟɧ ɜ 
ɞɟɣɫɬɜɢɟ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɢ 
ɦɟɬɪɨɥɨɝɢɢ ɨɬ 12 ɞɟɤɚɛɪɹ 2014 ɝ. N 1984-ɫɬ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ 
ȺɈ «ɋɈ ȿɗɋ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200115865 

26 ȽɈɋɌ Ɋ 57114-2016 ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ 
ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-
ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɢ ɨɩɟɪɚɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɭɩɪɚɜɥɟɧɢɟ. Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ. Ⱦɚɬɚ ɚɤɬɭɚɥɢɡɚɰɢɢ: 01.01.2019. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Data/635/63515.pdf 

27 Ʉɚɬɚɥɨɝ «ȼɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
«ɍɪɚɥɗɧɟɪɝɨ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.u-energo.ru 

http://www.zeto.ru/
http://promsvjazkomplekt.ru/
http://www.sesh96.ru/
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28 ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ / Ƚɥɚɜɷɧɟɪɝɨɧɚɞɡɨɪ Ɋɨɫɫɢɢ. – 
7-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇɨɫɤɜɚ: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1998 ɝ. – 608 ɫ. 

29 ɑɟɪɧɨɛɪɨɜɨɜ ɇ. ȼ. ɑ-49 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɬɟɯɧɢɤɭɦɨɜ. ɂɡɞ.5-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. Ɇ., «ɗɧɟɪɝɢɹ», 1974 - 680 ɫ. ɋ ɢɥ. 

30 ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/456071754 

31 ɋɉ 40.13330.2012 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.06-85. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ 
«ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://files.stroyinf.ru/Data2/1/4293794/4293794017.htm 

32 ɋɉ 38.13330.2012 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 
ɋɇɢɉ 2.06.04-82* [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // – ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» 
- Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200095522 

33 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ/ ɉɨɞ ɪɟɞ. ɉ. Ƚ. Ʉɢɫɟɥɟɜɚ. - 
Ɇ.: ɗɧɟɪɝɢɹ, 1974. - 312 ɫ. 

34 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ JI. ɇ. Ɋɚɫɫɤɚɡɨɜ, ȼ. 
Ƚ. Ɉɪɟɯɨɜ, ɇ.Ⱥ. Ⱥɧɢɫɤɢɧ, ȼ.ȼ. Ɇɚɥɚɯɚɧɨɜ ɢ ɞɪ. - Ɇ.: Ⱥɋȼ, 2011. - ɑ.2. - 536 ɫ. 

35 ɋɉ 23.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.02-85 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200095522 

36 ɋɉ 39.13330.2012 ɉɥɨɬɢɧɵ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.05-84* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200095521 

37 ɋɉ 41.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.08-87. 
(ɫ ɂɡɦɟɧɟɧɢɟɦ N 1) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» 
– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200095549 

38 ɋɌɈ 70238424.27.140.003-2010 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ 
ɢ ȽȺɗɋ. Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈȺɈ «ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ» – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200093612 

39 ȽɈɋɌ Ɋ 12.0.008-2009 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
(ɋɋȻɌ). ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ. ɉɪɨɜɟɪɤɚ (ɚɭɞɢɬ). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɈɈɈ "ɗɤɨɠɢɥɫɟɪɜɢɫ" ɢ ɍɱɪɟɠɞɟɧɢɹ Ɏɟɞɟɪɚɰɢɢ 
ɇɟɡɚɜɢɫɢɦɵɯ ɉɪɨɮɫɨɸɡɨɜ Ɋɨɫɫɢɢ "ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝɟ" – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200073864 

http://docs.cntd.ru/document/1200095522
http://docs.cntd.ru/document/1200095521
http://docs.cntd.ru/document/1200095549
http://docs.cntd.ru/document/1200093612
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40 Ɋɚɫɩɨɪɹɠɟɧɢɟ ɨɬ 14.01.98 № 5ɪ Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ. 
ɨɬ 14.01.98 № 5ɪ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://refdb.ru/look/2312094-pall.html 

41 ɉɪɢɤɚɡ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 24.07.2013 N 328ɧ (ɪɟɞ. ɨɬ 15.11.2018) 
"Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ" 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // «Ȼɸɥɥɟɬɟɧɶ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://tk-expert.ru/lib/231/ 

42 ɊȾ 153-34.0-03.301-00 ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ (3-ɟ ɢɡɞɚɧɢɟ ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ). 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.infosait.ru/norma_doc/43/43607/index.htm 

43 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22 ɢɸɥɹ 2008 ɝ. N 123-ɎɁ "Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ 
ɞɨɩɨɥɧɟɧɢɹɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://base.garant.ru/12161584/ 

44 "Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" (ɩɪɢɧɹɬɚ ɜɫɟɧɚɪɨɞɧɵɦ 
ɝɨɥɨɫɨɜɚɧɢɟɦ 12.12.1993) (ɫ ɭɱɟɬɨɦ ɩɨɩɪɚɜɨɤ, ɜɧɟɫɟɧɧɵɯ Ɂɚɤɨɧɚɦɢ ɊɎ ɨ 
ɩɨɩɪɚɜɤɚɯ ɤ Ʉɨɧɫɬɢɬɭɰɢɢ ɊɎ ɨɬ 30.12.2008 N 6-ɎɄɁ, ɨɬ 30.12.2008 N 7-ɎɄɁ, ɨɬ 
05.02.2014 N 2-ɎɄɁ, ɨɬ 21.07.2014 N 11-ɎɄɁ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_28399/ 

45 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" ɨɬ 10.01.2002 N 
7-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_34823/ 

46 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 04.05.1999 N 96-ɎɁ (ɪɟɞ. ɨɬ 13.07.2015) "Ɉɛ 
ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ" [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.ecolog46.ru/wp-
content/uploads/2017/08/Ɏɟɞɟɪɚɥɶɧɵɣ-ɡɚɤɨɧ-ɨɬ-04_05_1999-N-96-ɎɁ-ɨɛ-ɨɯɪɚɧɟ-
ɚɬɦɨɫɮɟɪɧɨɝɨ-ɜɨɡɞɭɯɚ.pdf 

47 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 31 ɞɟɤɚɛɪɹ 2017 ɝ. N 503-ɎɁ "Ɉ ɜɧɟɫɟɧɢɢ 
ɢɡɦɟɧɟɧɢɣ ɜ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ" ɢ 
ɨɬɞɟɥɶɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://rg.ru/2018/01/09/fz503-
dok.html 

48 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ" ɨɬ 24.04.1995 N 52-ɎɁ 
(ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://base.garant.ru/10107800/ 

49 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 14 ɦɚɪɬɚ 1995 ɝ. N 33-ɎɁ "Ɉɛ ɨɫɨɛɨ 
ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ"(ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ) 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/9010833 

50 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ 
ɛɥɚɝɨɩɨɥɭɱɢɢ ɧɚɫɟɥɟɧɢɹ" ɨɬ 30.03.1999 N 52-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) 

https://www.ecolog46.ru/wp-content/uploads/2017/08/Федеральный-закон-от-04_05_1999-N-96-ФЗ-об-охране-атмосферного-воздуха.pdf
https://www.ecolog46.ru/wp-content/uploads/2017/08/Федеральный-закон-от-04_05_1999-N-96-ФЗ-об-охране-атмосферного-воздуха.pdf
https://www.ecolog46.ru/wp-content/uploads/2017/08/Федеральный-закон-от-04_05_1999-N-96-ФЗ-об-охране-атмосферного-воздуха.pdf
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[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_22481/ 

51 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 21.07.1997 N 117-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ). [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/420320415 

52 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ" ɨɬ 23.11.1995 N 
174-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102038321 

53 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ" ɨɬ 20.12.2004 N 166-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_50799/ 

54 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 25.06.2002 N 73-ɎɁ 
(ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_37318/ 

55 Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 25.10.2001 N 136-ɎɁ 
(ɪɟɞ. ɨɬ 25.12.2018) (ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2019). [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_33773/ 

56 ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 03.06.2006 N 74-ɎɁ (ɪɟɞ. 
ɨɬ 27.12.2018) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_60683/ 

57 Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɨɬ 04.12.2006 N 200-ɎɁ (ɪɟɞ. 
ɨɬ 03.08.2018) (ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2019) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.consultant.ru/document/cons_doc_LAW_64299/ 

58 ɑɚɫɬɶ ɜɬɨɪɚɹ ɧɚɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 5 ɚɜɝɭɫɬɚ 
2000 ɝ. № 117-ɎɁ // ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 7 
ɚɜɝɭɫɬɚ 2000 ɝ. №32 ɫɬ. 3340. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ Ⱦɭɦɚ – 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru/document/cons_doc_LAW_28165/ 

59 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ (ɫ ɬɢɩɨɜɵɦɢ ɩɪɢɦɟɪɚɦɢ). Ʉɧɢɝɚ 1. Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://docs.cntd.ru/document/1200088779 

60 «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ», ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 31.03.2008ɝ № 
155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. Ɇɨɫɤɜɚ: ɊȺɈ 
«ȿɗɋ Ɋɨɫɫɢɢ», 2000 ɝ – 138 ɫ. 
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61 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. 
(ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9). [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rushydro.ru/upload/iblock/ef5/Otchetnost-RSBU-2017-i-AZ.PDF 

62 ɘɪɝɚɧɨɜ Ⱥ.Ⱥ.,Ʉɨɠɟɜɧɢɤɨɜ ȼ.Ⱥ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. ɋɚɧɤɬ – ɉɟɬɟɪɛɭɪɝ: «ɇɚɭɤɚ», 1996 ɝ – 307 ɫ. 
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ɉɊɂɅɈɀȿɇɂə Ⱥ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɮɟɜɪɚɥɶ 

Ɏɟɜɪɚɥɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 120 5 1 114 105 219 0 220 40 0,4700 0,00038 0,4696 140,00 139,99 139,99 103,72 36,08 68 
8 120 5 1 114 196 310 0 311 40 0,4696 0,00071 0,4689 139,99 139,96 139,97 104,20 35,57 95 
9 120 5 1 114 181 295 0 296 40 0,4689 0,00065 0,4683 139,96 139,93 139,95 104,12 35,62 90 
10 120 5 1 114 93 207 0 208 40 0,4683 0,00033 0,4679 139,93 139,92 139,93 103,65 36,08 64 
11 120 5 1 114 -5 109 0 110 40 0,4679 -0,00002 0,4679 139,92 139,92 139,92 103,00 36,72 34 
12 120 5 1 114 -73 41 0 42 40 0,4679 -0,00026 0,4682 139,92 139,93 139,93 102,43 37,30 13 
13 120 5 1 114 -75 39 0 40 40 0,4682 -0,00027 0,4685 139,93 139,94 139,94 102,41 37,33 13 ɫɚɧ 
14 120 5 1 114 -75 39 0 40 40 0,4685 -0,00027 0,4688 139,94 139,95 139,95 102,41 37,34 13 ɫɚɧ 
15 120 5 1 114 -75 39 0 40 40 0,4688 -0,00027 0,4690 139,95 139,96 139,96 102,41 37,35 13 ɫɚɧ 
16 120 5 1 114 78 192 0 193 40 0,4690 0,00028 0,4687 139,96 139,95 139,96 103,56 36,20 60 
17 120 5 1 114 197 311 0 312 40 0,4687 0,00071 0,4680 139,95 139,93 139,94 104,20 35,54 95 
18 120 5 1 114 197 311 0 312 40 0,4680 0,00071 0,4673 139,93 139,90 139,91 104,20 35,51 95 
19 120 5 1 114 81 195 0 196 40 0,4673 0,00029 0,4670 139,90 139,89 139,89 103,57 36,12 61 
20 120 5 1 114 -75 39 0 40 40 0,4670 -0,00027 0,4673 139,89 139,90 139,89 102,41 37,28 13 ɫɚɧ 
21 120 5 1 114 -75 39 0 40 40 0,4673 -0,00027 0,4676 139,90 139,91 139,90 102,41 37,29 13 ɫɚɧ 
22 120 5 1 114 -75 39 0 40 40 0,4676 -0,00027 0,4678 139,91 139,92 139,91 102,41 37,30 13 ɫɚɧ 
23 120 5 1 114 -75 39 0 40 40 0,4678 -0,00027 0,4681 139,92 139,93 139,92 102,41 37,31 13 ɫɚɧ 
0 120 5 1 114 -75 39 0 40 40 0,4681 -0,00027 0,4684 139,93 139,94 139,93 102,41 37,32 13 ɫɚɧ 
1 120 5 1 114 -75 39 0 40 40 0,4684 -0,00027 0,4687 139,94 139,95 139,94 102,41 37,33 13 ɫɚɧ 
2 120 5 1 114 -75 39 0 40 40 0,4687 -0,00027 0,4689 139,95 139,96 139,95 102,41 37,34 13 ɫɚɧ 
3 120 5 1 114 -75 39 0 40 40 0,4689 -0,00027 0,4692 139,96 139,97 139,96 102,41 37,35 13 ɫɚɧ 
4 120 5 1 114 -75 39 0 40 40 0,4692 -0,00027 0,4695 139,97 139,98 139,98 102,41 37,36 13 ɫɚɧ 
5 120 5 1 114 -75 39 0 40 40 0,4695 -0,00027 0,4697 139,98 139,99 139,99 102,41 37,37 13 ɫɚɧ 
6 120 5 1 114 -75 39 0 40 40 0,4697 -0,00027 0,4700 139,99 140,00 140,00 102,41 37,38 13 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɚɪɬ 

Ɇɚɪɬ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ 

H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ   

7 126 6 1 119 70 189 0 190 40 0,4700 0,00025 0,4697 140,00 139,99 140,00 103,54 36,26 59 

8 126 6 1 119 131 250 0 251 40 0,4697 0,00047 0,4693 139,99 139,97 139,98 103,89 35,89 77 

9 126 6 1 119 130 249 0 250 40 0,4693 0,00047 0,4688 139,97 139,96 139,96 103,88 35,88 77 

10 126 6 1 119 90 209 0 210 40 0,4688 0,00032 0,4685 139,96 139,94 139,95 103,66 36,09 65 

11 126 6 1 119 6 125 0 126 40 0,4685 0,00002 0,4685 139,94 139,94 139,94 103,12 36,63 39 

12 126 6 1 119 -36 83 0 84 40 0,4685 -0,00013 0,4686 139,94 139,95 139,94 102,80 36,95 26 

13 126 6 1 119 -80 39 0 40 40 0,4686 -0,00029 0,4689 139,95 139,96 139,95 102,41 37,34 13 ɫɚɧ 

14 126 6 1 119 -80 39 0 40 40 0,4689 -0,00029 0,4692 139,96 139,97 139,96 102,41 37,35 13 ɫɚɧ 

15 126 6 1 119 -67 52 0 53 40 0,4692 -0,00024 0,4694 139,97 139,98 139,97 102,53 37,24 17 

16 126 6 1 119 -30 89 0 90 40 0,4694 -0,00011 0,4695 139,98 139,98 139,98 102,85 36,93 28 

17 126 6 1 119 137 256 0 257 40 0,4695 0,00049 0,4690 139,98 139,96 139,97 103,92 35,85 79 

18 126 6 1 119 192 311 0 312 40 0,4690 0,00069 0,4683 139,96 139,94 139,95 104,20 35,55 95 

19 126 6 1 119 192 311 0 312 40 0,4683 0,00069 0,4676 139,94 139,91 139,92 104,20 35,52 95 

20 126 6 1 119 145 264 0 265 40 0,4676 0,00052 0,4671 139,91 139,89 139,90 103,96 35,74 81 

21 126 6 1 119 -80 39 0 40 40 0,4671 -0,00029 0,4674 139,89 139,90 139,90 102,41 37,29 13 ɫɚɧ 

22 126 6 1 119 -80 39 0 40 40 0,4674 -0,00029 0,4677 139,90 139,91 139,91 102,41 37,30 13 ɫɚɧ 

23 126 6 1 119 -80 39 0 40 40 0,4677 -0,00029 0,4680 139,91 139,92 139,92 102,41 37,31 13 ɫɚɧ 

0 126 6 1 119 -80 39 0 40 40 0,4680 -0,00029 0,4683 139,92 139,94 139,93 102,41 37,32 13 ɫɚɧ 

1 126 6 1 119 -80 39 0 40 40 0,4683 -0,00029 0,4686 139,94 139,95 139,94 102,41 37,33 13 ɫɚɧ 

2 126 6 1 119 -80 39 0 40 40 0,4686 -0,00029 0,4688 139,95 139,96 139,95 102,41 37,34 13 ɫɚɧ 

3 126 6 1 119 -80 39 0 40 40 0,4688 -0,00029 0,4691 139,96 139,97 139,96 102,41 37,35 13 ɫɚɧ 

4 126 6 1 119 -80 39 0 40 40 0,4691 -0,00029 0,4694 139,97 139,98 139,97 102,41 37,36 13 ɫɚɧ 

5 126 6 1 119 -80 39 0 40 40 0,4694 -0,00029 0,4697 139,98 139,99 139,98 102,41 37,37 13 ɫɚɧ 

6 126 6 1 119 -80 39 0 40 40 0,4697 -0,00029 0,4700 139,99 140,00 140,00 102,41 37,38 13 ɫɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.3 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɚɩɪɟɥɶ 

Ⱥɩɪɟɥɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ 

H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ   

7 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

8 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

9 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

10 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

11 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

12 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

13 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

14 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

15 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

16 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

17 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

18 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

19 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

20 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

21 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

22 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

23 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

0 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

1 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

2 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

3 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

4 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

5 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 

6 671 17 1 653 0 318 335 654 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,04 34,76 95 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.4 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɚɣ 

Ɇɚɣ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ 

H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ   

7 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

8 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

9 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

10 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

11 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

12 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

13 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

14 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

15 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

16 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

17 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

18 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

19 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

20 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

21 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

22 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

23 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

0 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

1 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

2 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

3 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

4 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

5 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 

6 939 23 1 915 0 324 591 916 40 0,4700 0,00 0,4700 140,00 140,00 140,00 105,73 34,07 95 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.5 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɸɧɶ 

ɂɸɧɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

8 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

9 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

10 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

11 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

12 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

13 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

14 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

15 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

16 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

17 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

18 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

19 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

20 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

21 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

22 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

23 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

0 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

1 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

2 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

3 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

4 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

5 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

6 601 36 1 564 0 315 249 565 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,76 35,04 95 

 



154 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.6 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɸɥɶ 

ɂɸɥɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

8 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

9 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

10 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

11 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

12 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

13 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

14 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

15 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

16 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

17 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

18 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

19 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

20 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

21 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

22 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

23 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

0 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

1 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

2 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

3 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

4 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

5 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

6 549 33 1 515 0 314 201 516 40 0,4700 0,00 0,4700 140,00 140,00 140,00 104,60 35,20 95 

 



155 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.7 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɚɜɝɭɫɬ 

Ⱥɜɝɭɫɬ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 207 10 1 196 111 307 0 308 40 0,47 0,0004 0,4696 140,00 139,99 139,99 103,81 35,98 95 

8 207 10 1 196 111 307 0 308 40 0,4696 0,0004 0,469201 139,99 139,97 139,98 103,81 35,97 95 

9 207 10 1 196 111 307 0 308 40 0,4692 0,0004 0,468801 139,97 139,96 139,96 103,81 35,95 95 

10 207 10 1 196 111 307 0 308 40 0,4688 0,0004 0,468402 139,96 139,94 139,95 103,81 35,94 95 

11 207 10 1 196 111 307 0 308 40 0,4684 0,0004 0,468002 139,94 139,92 139,93 103,81 35,92 95 

12 207 10 1 196 112 308 0 309 40 0,4680 0,000403 0,467599 139,92 139,91 139,92 103,81 35,90 95 

13 207 10 1 196 112 308 0 309 40 0,4676 0,000403 0,467196 139,91 139,89 139,90 103,81 35,89 95 

14 207 10 1 196 112 308 0 309 40 0,4672 0,000403 0,466792 139,89 139,88 139,89 103,81 35,87 95 

15 207 10 1 196 112 308 0 309 40 0,4668 0,000403 0,466389 139,88 139,86 139,87 103,81 35,86 95 

16 207 10 1 196 112 308 0 309 40 0,4664 0,000403 0,465986 139,86 139,85 139,86 103,81 35,84 95 

17 207 10 1 196 71 267 0 268 40 0,4660 0,000256 0,46573 139,85 139,84 139,84 103,63 36,01 83 

18 207 10 1 196 62 258 0 259 40 0,4657 0,000223 0,465507 139,84 139,83 139,83 103,59 36,04 80 

19 207 10 1 196 112 308 0 309 40 0,4655 0,000403 0,465104 139,83 139,81 139,82 103,81 35,81 95 

20 207 10 1 196 113 309 0 310 40 0,4651 0,000407 0,464697 139,81 139,80 139,81 103,82 35,79 95 

21 207 10 1 196 -60 136 0 137 40 0,4647 -0,00022 0,464913 139,80 139,81 139,80 102,97 36,64 43 

22 207 10 1 196 -157 39 0 40 40 0,4649 -0,00057 0,4655 139,81 139,83 139,82 102,32 37,30 13 ɫɚɧ 

23 207 10 1 196 -157 39 0 40 40 0,4655 -0,00057 0,4660 139,83 139,85 139,84 102,32 37,32 13 ɫɚɧ 

0 207 10 1 196 -157 39 0 40 40 0,4660 -0,00057 0,4666 139,85 139,87 139,86 102,32 37,34 13 ɫɚɧ 

1 207 10 1 196 -157 39 0 40 40 0,4666 -0,00057 0,4672 139,87 139,89 139,88 102,32 37,36 13 ɫɚɧ 

2 207 10 1 196 -157 39 0 40 40 0,4672 -0,00057 0,4677 139,89 139,91 139,90 102,32 37,38 13 ɫɚɧ 

3 207 10 1 196 -157 39 0 40 40 0,4677 -0,00057 0,4683 139,91 139,94 139,93 102,32 37,40 13 ɫɚɧ 

4 207 10 1 196 -157 39 0 40 40 0,4683 -0,00057 0,4689 139,94 139,96 139,95 102,32 37,42 13 ɫɚɧ 

5 207 10 1 196 -157 39 0 40 40 0,4689 -0,00057 0,4694 139,96 139,98 139,97 102,32 37,45 13 ɫɚɧ 

6 207 10 1 196 -157 39 0 40 40 0,4694 -0,00057 0,4700 139,98 140,00 139,99 102,32 37,47 13 ɫɚɧ 

 



156 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.8 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɟɧɬɹɛɪɶ 

ɋɟɧɬɹɛɪɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 173 7 1 165 60 225 0 226 40 0,4700 0,00022 0,4698 140,00 139,99 140,00 103,50 36,30 70 
8 173 7 1 165 144 309 0 310 40 0,4698 0,00052 0,4693 139,99 139,97 139,98 104,04 35,75 95 
9 173 7 1 165 144 309 0 310 40 0,4693 0,00052 0,4687 139,97 139,95 139,96 104,04 35,73 95 
10 173 7 1 165 144 309 0 310 40 0,4687 0,00052 0,4682 139,95 139,93 139,94 104,04 35,71 95 
11 173 7 1 165 139 304 0 305 40 0,4682 0,00050 0,4677 139,93 139,91 139,92 104,00 35,72 93 
12 173 7 1 165 31 196 0 197 40 0,4677 0,00011 0,4676 139,91 139,91 139,91 103,33 36,38 61 
13 173 7 1 165 2 167 0 168 40 0,4676 0,00001 0,4676 139,91 139,91 139,91 103,16 36,55 52 
14 173 7 1 165 4 169 0 170 40 0,4676 0,00001 0,4676 139,91 139,91 139,91 103,17 36,54 53 
15 173 7 1 165 -6 159 0 160 40 0,4676 -0,00002 0,4676 139,91 139,91 139,91 103,11 36,60 50 
16 173 7 1 165 36 201 0 202 40 0,4676 0,00013 0,4675 139,91 139,91 139,91 103,36 36,35 63 
17 173 7 1 165 145 310 0 311 40 0,4675 0,00052 0,4670 139,91 139,89 139,90 104,04 35,65 95 
18 173 7 1 165 145 310 0 311 40 0,4670 0,00052 0,4664 139,89 139,87 139,88 104,04 35,63 95 
19 173 7 1 165 145 310 0 311 40 0,4664 0,00052 0,4659 139,87 139,85 139,86 104,04 35,61 95 
20 173 7 1 165 127 292 0 293 40 0,4659 0,00046 0,4655 139,85 139,83 139,84 103,92 35,72 90 

21 173 7 1 165 -126 39 0 40 40 0,4655 -0,00045 0,4659 139,83 139,85 139,84 102,32 37,31 13 ɫɚɧ 
22 173 7 1 165 -126 39 0 40 40 0,4659 -0,00045 0,4664 139,85 139,86 139,85 102,32 37,33 13 ɫɚɧ 
23 173 7 1 165 -126 39 0 40 40 0,4664 -0,00045 0,4668 139,86 139,88 139,87 102,32 37,35 13 ɫɚɧ 
0 173 7 1 165 -126 39 0 40 40 0,4668 -0,00045 0,4673 139,88 139,90 139,89 102,32 37,37 13 ɫɚɧ 
1 173 7 1 165 -126 39 0 40 40 0,4673 -0,00045 0,4677 139,90 139,91 139,91 102,32 37,38 13 ɫɚɧ 
2 173 7 1 165 -126 39 0 40 40 0,4677 -0,00045 0,4682 139,91 139,93 139,92 102,32 37,40 13 ɫɚɧ 
3 173 7 1 165 -126 39 0 40 40 0,4682 -0,00045 0,4686 139,93 139,95 139,94 102,32 37,42 13 ɫɚɧ 
4 173 7 1 165 -126 39 0 40 40 0,4686 -0,00045 0,4691 139,95 139,97 139,96 102,32 37,44 13 ɫɚɧ 
5 173 7 1 165 -126 39 0 40 40 0,4691 -0,00045 0,4695 139,97 139,98 139,97 102,32 37,45 13 ɫɚɧ 
6 173 7 1 165 -126 39 0 40 40 0,4695 -0,00045 0,4700 139,98 140,00 139,99 102,32 37,47 13 ɫɚɧ 

 
 
 



157 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.9 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɤɬɹɛɪɶ 

Ɉɤɬɹɛɪɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 156 16 1 139 55 194 0 195 40 0,4700 0,00020 0,4698 140,00 139,99 140,00 103,57 36,23 60 

8 156 16 1 139 153 292 0 293 40 0,4698 0,00055 0,4693 139,99 139,97 139,98 104,11 35,67 90 

9 156 16 1 139 154 293 0 294 40 0,4693 0,00055 0,4687 139,97 139,95 139,96 104,11 35,65 90 

10 156 16 1 139 28 167 0 168 40 0,4687 0,00010 0,4686 139,95 139,95 139,95 103,40 36,35 52 

11 156 16 1 139 9 148 0 149 40 0,4686 0,00003 0,4686 139,95 139,95 139,95 103,28 36,47 46 

12 156 16 1 139 -18 121 0 122 40 0,4686 -0,00006 0,4686 139,95 139,95 139,95 103,09 36,66 38 

13 156 16 1 139 -48 91 0 92 40 0,4686 -0,00017 0,4688 139,95 139,96 139,95 102,86 36,89 29 

14 156 16 1 139 -7 132 0 133 40 0,4688 -0,00003 0,4688 139,96 139,96 139,96 103,17 36,59 42 

15 156 16 1 139 62 201 0 202 40 0,4688 0,00022 0,4686 139,96 139,95 139,95 103,61 36,14 62 

16 156 16 1 139 136 275 0 276 40 0,4686 0,00049 0,4681 139,95 139,93 139,94 104,02 35,72 84 

17 156 16 1 139 172 311 0 312 40 0,4681 0,00062 0,4675 139,93 139,91 139,92 104,20 35,51 95 

18 156 16 1 139 172 311 0 312 40 0,4675 0,00062 0,4669 139,91 139,88 139,89 104,20 35,49 95 

19 156 16 1 139 172 311 0 312 40 0,4669 0,00062 0,4663 139,88 139,86 139,87 104,20 35,47 95 

20 156 16 1 139 -40 99 0 100 40 0,4663 -0,00014 0,4664 139,86 139,86 139,86 102,92 36,74 31 

21 156 16 1 139 -100 39 0 40 40 0,4664 -0,00036 0,4668 139,86 139,88 139,87 102,41 37,26 13 ɫɚɧ 

22 156 16 1 139 -100 39 0 40 40 0,4668 -0,00036 0,4671 139,88 139,89 139,88 102,41 37,27 13 ɫɚɧ 

23 156 16 1 139 -100 39 0 40 40 0,4671 -0,00036 0,4675 139,89 139,90 139,90 102,41 37,29 13 ɫɚɧ 

0 156 16 1 139 -100 39 0 40 40 0,4675 -0,00036 0,4678 139,90 139,92 139,91 102,41 37,30 13 ɫɚɧ 

1 156 16 1 139 -100 39 0 40 40 0,4678 -0,00036 0,4682 139,92 139,93 139,93 102,41 37,31 13 ɫɚɧ 

2 156 16 1 139 -100 39 0 40 40 0,4682 -0,00036 0,4686 139,93 139,95 139,94 102,41 37,33 13 ɫɚɧ 

3 156 16 1 139 -100 39 0 40 40 0,4686 -0,00036 0,4689 139,95 139,96 139,95 102,41 37,34 13 ɫɚɧ 

4 156 16 1 139 -100 39 0 40 40 0,4689 -0,00036 0,4693 139,96 139,97 139,97 102,41 37,36 13 ɫɚɧ 

5 156 16 1 139 -100 39 0 40 40 0,4693 -0,00036 0,4696 139,97 139,99 139,98 102,41 37,37 13 ɫɚɧ 

6 156 16 1 139 -100 39 0 40 40 0,4696 -0,00036 0,4700 139,99 140,00 139,99 102,41 37,38 13 ɫɚɧ 

 



158 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.10 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɨɹɛɪɶ 

ɇɨɹɛɪɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

7 147 10 1 136 46 182 0 183 40 0,4700 0,00017 0,4698 140,00 139,99 140,00 103,49 36,30 57 

8 147 10 1 136 171 307 0 308 40 0,4698 0,00062 0,4692 139,99 139,97 139,98 104,18 35,60 94 

9 147 10 1 136 115 251 0 252 40 0,4692 0,00041 0,4688 139,97 139,96 139,96 103,89 35,87 77 

10 147 10 1 136 43 179 0 180 40 0,4688 0,00015 0,4687 139,96 139,95 139,95 103,48 36,28 56 

11 147 10 1 136 -8 128 0 129 40 0,4687 -0,00003 0,4687 139,95 139,95 139,95 103,14 36,61 40 

12 147 10 1 136 -18 118 0 119 40 0,4687 -0,00006 0,4687 139,95 139,95 139,95 103,07 36,69 37 

13 147 10 1 136 -16 120 0 121 40 0,4687 -0,00006 0,4688 139,95 139,96 139,95 103,08 36,67 38 

14 147 10 1 136 35 171 0 172 40 0,4688 0,00013 0,4687 139,96 139,95 139,95 103,43 36,33 53 

15 147 10 1 136 175 311 0 312 40 0,4687 0,00063 0,4680 139,95 139,93 139,94 104,20 35,53 95 

16 147 10 1 136 175 311 0 312 40 0,4680 0,00063 0,4674 139,93 139,90 139,91 104,20 35,51 95 

17 147 10 1 136 175 311 0 312 40 0,4674 0,00063 0,4668 139,90 139,88 139,89 104,20 35,49 95 

18 147 10 1 136 175 311 0 312 40 0,4668 0,00063 0,4662 139,88 139,85 139,87 104,20 35,46 95 

19 147 10 1 136 -1 135 0 136 40 0,4662 0,00000 0,4662 139,85 139,85 139,85 103,19 36,47 42 

20 147 10 1 136 -97 39 0 40 40 0,4662 -0,00035 0,4665 139,85 139,87 139,86 102,41 37,25 12 ɫɚɧ 

21 147 10 1 136 -97 39 0 40 40 0,4665 -0,00035 0,4669 139,87 139,88 139,87 102,41 37,26 12 ɫɚɧ 

22 147 10 1 136 -97 39 0 40 40 0,4669 -0,00035 0,4672 139,88 139,89 139,89 102,41 37,28 13 ɫɚɧ 

23 147 10 1 136 -97 39 0 40 40 0,4672 -0,00035 0,4676 139,89 139,91 139,90 102,41 37,29 13 ɫɚɧ 

0 147 10 1 136 -97 39 0 40 40 0,4676 -0,00035 0,4679 139,91 139,92 139,91 102,41 37,30 13 ɫɚɧ 

1 147 10 1 136 -97 39 0 40 40 0,4679 -0,00035 0,4683 139,92 139,93 139,93 102,41 37,32 13 ɫɚɧ 

2 147 10 1 136 -97 39 0 40 40 0,4683 -0,00035 0,4686 139,93 139,95 139,94 102,41 37,33 13 ɫɚɧ 

3 147 10 1 136 -97 39 0 40 40 0,4686 -0,00035 0,4690 139,95 139,96 139,95 102,41 37,34 13 ɫɚɧ 

4 147 10 1 136 -97 39 0 40 40 0,4690 -0,00035 0,4693 139,96 139,97 139,97 102,41 37,36 13 ɫɚɧ 

5 147 10 1 136 -97 39 0 40 40 0,4693 -0,00035 0,4697 139,97 139,99 139,98 102,41 37,37 13 ɫɚɧ 

6 147 10 1 136 -97 39 0 40 40 0,4697 -0,00035 0,4700 139,99 140,00 139,99 102,41 37,38 13 ɫɚɧ 

 
 



159 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.11 – ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɟɤɚɛɪɶ 

Ⱦɟɤɚɛɪɶ 
Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ Ɉɬɦɟɬɤɢ ȼȻ 

Ɉɬɦɟɬɤɢ 
ɇȻ H Nɝɷɫ 

Qɛɵɬ Qɩɨɬɟɪ Qɮ Qɩɨɥɟɡ Qɜɞɯɪ Qɝɷɫ Qɯɫɛ Qɧɛ Qɫɚɧ Vɧ ∆V Vɤ Zɧ Zɤ Zɫɪ Zɧɛ 

8 100 5 1 94 103 197 0 198 40 0,4700 0,00037080 0,4696 140,00 139,99 139,99 103,59 36,21 61 

9 100 5 1 94 96 190 0 191 40 0,4696 0,0003456 0,4693 139,99 139,97 139,98 103,54 36,24 59 

10 100 5 1 94 1 95 0 96 40 0,4693 0,0000036 0,4693 139,97 139,97 139,97 102,89 36,88 30 

11 100 5 1 94 -23 71 0 72 40 0,4693 -0,0000828 0,4694 139,97 139,98 139,97 102,70 37,08 23 

12 100 5 1 94 -55 39 0 40 40 0,4694 -0,0001980 0,4696 139,98 139,98 139,98 102,41 37,37 13 ɫɚɧ 

13 100 5 1 94 -55 39 0 40 40 0,4696 -0,0001980 0,4698 139,98 139,99 139,99 102,41 37,38 13 ɫɚɧ 

14 100 5 1 94 -21 73 0 74 40 0,4698 -0,0000756 0,4698 139,99 139,99 139,99 102,71 37,08 23 

15 100 5 1 94 111 205 0 206 40 0,4698 0,0003996 0,4694 139,99 139,98 139,99 103,63 36,15 64 

16 100 5 1 94 217 311 0 312 40 0,4694 0,0007812 0,4687 139,98 139,95 139,96 104,20 35,56 95 

17 100 5 1 94 192 286 0 287 40 0,4687 0,0006912 0,4680 139,95 139,92 139,94 104,08 35,66 88 

18 100 5 1 94 102 196 0 197 40 0,4680 0,0003672 0,4676 139,92 139,91 139,92 103,58 36,14 61 

19 100 5 1 94 -27 67 0 68 40 0,4676 -0,0000972 0,4677 139,91 139,91 139,91 102,66 37,05 21 

20 100 5 1 94 -55 39 0 40 40 0,4677 -0,0001980 0,4679 139,91 139,92 139,92 102,41 37,31 13 ɫɚɧ 

21 100 5 1 94 -55 39 0 40 40 0,4679 -0,0001980 0,4681 139,92 139,93 139,92 102,41 37,31 13 ɫɚɧ 

22 100 5 1 94 -55 39 0 40 40 0,4681 -0,0001980 0,4683 139,93 139,94 139,93 102,41 37,32 13 ɫɚɧ 

23 100 5 1 94 -55 39 0 40 40 0,4683 -0,0001980 0,4685 139,94 139,94 139,94 102,41 37,33 13 ɫɚɧ 

0 100 5 1 94 -55 39 0 40 40 0,4685 -0,0001980 0,4687 139,94 139,95 139,95 102,41 37,34 13 ɫɚɧ 

1 100 5 1 94 -55 39 0 40 40 0,4687 -0,0001980 0,4689 139,95 139,96 139,95 102,41 37,34 13 ɫɚɧ 

2 100 5 1 94 -55 39 0 40 40 0,4689 -0,0001980 0,4691 139,96 139,97 139,96 102,41 37,35 13 ɫɚɧ 

3 100 5 1 94 -55 39 0 40 40 0,4691 -0,0001980 0,4693 139,97 139,97 139,97 102,41 37,36 13 ɫɚɧ 

4 100 5 1 94 -55 39 0 40 40 0,4693 -0,0001980 0,4695 139,97 139,98 139,98 102,41 37,37 13 ɫɚɧ 

5 100 5 1 94 -55 39 0 40 40 0,4695 -0,0001980 0,4697 139,98 139,99 139,98 102,41 37,37 13 ɫɚɧ 

6 100 5 1 94 -55 39 0 40 40 0,4697 -0,0001980 0,4699 139,99 140,00 139,99 102,41 37,38 13 ɫɚɧ 

7 100 5 1 94 -36 58 0 59 40 0,4699 -0,0001296 0,4700 140,00 140,00 140,00 102,59 37,21 19 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɂɬɨɝɨɜɵɣ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɜɪɟɦɟɧɢ ɡɚ ɜɫɟ ɦɟɫɹɰɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.12 – ɂɄɇ ɮɟɜɪɚɥɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =425 Ɇȼɬ) 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 – ɂɄɇ ɮɟɜɪɚɥɶ 
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ɑɚɫ 
Pi, 

Ɇȼɬ 
Pi∙, 

Ɇȼɬ 
dP, 

Ɇȼɬ 
t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 3209 3653 20 1 0,02 20 0,02 
1:00:00 3197 3633 10 2 0,02 30 0,04 
2:00:00 3190 3623 6 3 0,018 36 0,058 
 3:00:00 3198 3617 22 4 0,088 58 0,146 
4:00:00 3264 3595 4 5 0,02 62 0,166 
5:00:00 3382 3591 4 6 0,024 66 0,19 
6:00:00 3508 3587 0 7 0 66 0,19 
7:00:00 3595 3587 26 8 0,208 92 0,398 
8:00:00 3623 3561 21 9 0,189 113 0,587 
9:00:00 3617 3540 2 10 0,02 115 0,607 
10:00:00 3591 3538 2 11 0,022 117 0,629 
11:00:00 3561 3536 2 12 0,024 119 0,653 
12:00:00 3540 3534 13 13 0,169 132 0,822 
13:00:00 3534 3521 13 14 0,182 145 1,004 
14:00:00 3538 3508 79 15 1,185 224 2,189 
15:00:00 3536 3429 47 16 0,752 271 2,941 
16:00:00 3587 3382 66 17 1,122 337 4,063 
17:00:00 3653 3316 52 18 0,936 389 4,999 
18:00:00 3633 3264 8 19 0,152 397 5,151 
19:00:00 3587 3256 47 20 0,94 444 6,091 
20:00:00 3521 3209 11 21 0,231 455 6,322 
21:00:00 3429 3198 1 22 0,022 456 6,344 
22:00:00 3316 3197 7 23 0,161 463 6,505 
23:00:00 3256 3190 3190 24 76,56 3653 83,065 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.13 – ɂɄɇ ɦɚɪɬ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =410 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 3054 3445 1 1 0,001 1 0,001 
1:00:00 3031 3444 49 2 0,098 50 0,099 
2:00:00 3023 3395 3 3 0,009 53 0,108 
3:00:00 3041 3392 2 4 0,008 55 0,116 
4:00:00 3087 3390 0 5 0 55 0,116 
5:00:00 3191 3390 12 6 0,072 67 0,188 
6:00:00 3290 3378 6 7 0,042 73 0,23 
7:00:00 3372 3372 19 8 0,152 92 0,382 
8:00:00 3390 3353 11 9 0,099 103 0,481 
9:00:00 3390 3342 2 10 0,02 105 0,501 
10:00:00 3378 3340 10 11 0,11 115 0,611 
11:00:00 3353 3330 8 12 0,096 123 0,707 
12:00:00 3340 3322 2 13 0,026 125 0,733 
13:00:00 3320 3320 22 14 0,308 147 1,041 
14:00:00 3322 3298 8 15 0,12 155 1,161 
15:00:00 3330 3290 99 16 1,584 254 2,745 
16:00:00 3342 3191 3 17 0,051 257 2,796 
17:00:00 3392 3188 84 18 1,512 341 4,308 
18:00:00 3444 3104 17 19 0,323 358 4,631 
19:00:00 3445 3087 33 20 0,66 391 5,291 
20:00:00 3395 3054 13 21 0,273 404 5,564 
21:00:00 3298 3041 10 22 0,22 414 5,784 
22:00:00 3188 3031 8 23 0,184 422 5,968 
23:00:00 3104 3023 3023 24 72,552 3445 78,52 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.3 – ɂɄɇ ɦɚɪɬ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.14 – ɂɄɇ ɚɩɪɟɥɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =405 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 2874 3218 19 1 0,019 19 0,019 
1:00:00 2864 3199 5 2 0,01 24 0,029 
2:00:00 2849 3194 0 3 0 24 0,029 
3:00:00 2852 3194 5 4 0,02 29 0,049 
4:00:00 2894 3189 21 5 0,105 50 0,154 
5:00:00 2959 3168 6 6 0,036 56 0,19 
6:00:00 3054 3162 10 7 0,07 66 0,26 
7:00:00 3150 3152 2 8 0,016 68 0,276 
8:00:00 3199 3150 10 9 0,09 78 0,366 
9:00:00 3189 3140 1 10 0,01 79 0,376 
10:00:00 3168 3139 12 11 0,132 91 0,508 
11:00:00 3152 3127 1 12 0,012 92 0,52 
12:00:00 3139 3126 3 13 0,039 95 0,559 
13:00:00 3123 3123 28 14 0,392 123 0,951 
14:00:00 3126 3095 41 15 0,615 164 1,566 
15:00:00 3127 3054 73 16 1,168 237 2,734 
16:00:00 3140 2981 22 17 0,374 259 3,108 
17:00:00 3162 2959 44 18 0,792 303 3,9 
18:00:00 3194 2915 21 19 0,399 324 4,299 
19:00:00 3218 2894 20 20 0,4 344 4,699 
20:00:00 3194 2874 10 21 0,21 354 4,909 
21:00:00 3095 2864 12 22 0,264 366 5,173 
22:00:00 2981 2852 3 23 0,069 369 5,242 
23:00:00 2915 2849 2849 24 68,376 3218 73,618 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.4 – ɂɄɇ ɚɩɪɟɥɶ 

0
200
400
600
800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400

05101520253035404550556065707580

d
N

, Ɇ
ȼ

ɬ

dɗ, ɦɥɧ ɤȼɬ*ɱ

ȼɨɬɤɢɧɫɤɚɹ 
Ƚɗɋ



164 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.15 – ɂɄɇ ɦɚɣ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =402 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 2727 3043 8 1 0,008 8 0,008 
1:00:00 2710 3035 4 2 0,008 12 0,016 
2:00:00 2698 3031 21 3 0,063 33 0,079 
3:00:00 2683 3010 5 4 0,02 38 0,099 
4:00:00 2735 3005 15 5 0,075 53 0,174 
5:00:00 2791 2990 1 6 0,006 54 0,18 
6:00:00 2878 2989 11 7 0,077 65 0,257 
7:00:00 2989 2978 3 8 0,024 68 0,281 
8:00:00 3043 2975 2 9 0,018 70 0,299 
9:00:00 3035 2973 13 10 0,13 83 0,429 
10:00:00 3010 2960 4 11 0,044 87 0,473 
11:00:00 2990 2956 8 12 0,096 95 0,569 
12:00:00 2978 2948 2 13 0,026 97 0,595 
13:00:00 2975 2946 4 14 0,056 101 0,651 
14:00:00 2960 2942 64 15 0,96 165 1,611 
15:00:00 2948 2878 11 16 0,176 176 1,787 
16:00:00 2946 2867 76 17 1,292 252 3,079 
17:00:00 2942 2791 17 18 0,306 269 3,385 
18:00:00 2956 2774 39 19 0,741 308 4,126 
19:00:00 3005 2735 8 20 0,16 316 4,286 
20:00:00 3031 2727 17 21 0,357 333 4,643 
21:00:00 2973 2710 12 22 0,264 345 4,907 
22:00:00 2867 2698 15 23 0,345 360 5,252 
23:00:00 2774 2683 2683 24 64,392 3043 69,644 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.5 – ɂɄɇ ɦɚɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.16 – ɂɄɇ ɢɸɧɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =427 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 2570 2934 0 1 0 0 0 
1:00:00 2537 2934 1 2 0,002 1 0,002 
2:00:00 2513 2933 10 3 0,03 11 0,032 
3:00:00 2507 2923 6 4 0,024 17 0,056 
4:00:00 2540 2917 1 5 0,005 18 0,061 
5:00:00 2622 2916 15 6 0,09 33 0,151 
6:00:00 2722 2901 40 7 0,28 73 0,431 
7:00:00 2843 2861 18 8 0,144 91 0,575 
8:00:00 2916 2843 0 9 0 91 0,575 
9:00:00 2934 2843 7 10 0,07 98 0,645 
10:00:00 2934 2836 11 11 0,121 109 0,766 
11:00:00 2923 2825 2 12 0,024 111 0,79 
12:00:00 2933 2823 9 13 0,117 120 0,907 
13:00:00 2917 2814 9 14 0,126 129 1,033 
14:00:00 2901 2805 83 15 1,245 212 2,278 
15:00:00 2861 2722 18 16 0,288 230 2,566 
16:00:00 2843 2704 82 17 1,394 312 3,96 
17:00:00 2825 2622 23 18 0,414 335 4,374 
18:00:00 2814 2599 29 19 0,551 364 4,925 
19:00:00 2823 2570 30 20 0,6 394 5,525 
20:00:00 2836 2540 3 21 0,063 397 5,588 
21:00:00 2805 2537 24 22 0,528 421 6,116 
22:00:00 2704 2513 6 23 0,138 427 6,254 
23:00:00 2599 2507 2507 24 60,168 2934 66,422 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.6 – ɂɄɇ ɢɸɧɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.17 – ɂɄɇ ɢɸɥɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =405 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 2519 2876 4 1 0,004 4 0,004 
1:00:00 2502 2872 1 2 0,002 5 0,006 
2:00:00 2479 2871 3 3 0,009 8 0,015 
3:00:00 2471 2868 6 4 0,024 14 0,039 
4:00:00 2512 2862 10 5 0,05 24 0,089 
5:00:00 2581 2852 1 6 0,006 25 0,095 
6:00:00 2677 2851 7 7 0,049 32 0,144 
7:00:00 2779 2844 16 8 0,128 48 0,272 
8:00:00 2851 2828 1 9 0,009 49 0,281 
9:00:00 2876 2827 17 10 0,17 66 0,451 
10:00:00 2868 2810 5 11 0,055 71 0,506 
11:00:00 2871 2805 10 12 0,12 81 0,626 
12:00:00 2872 2795 16 13 0,208 97 0,834 
13:00:00 2862 2779 0 14 0 97 0,834 
14:00:00 2852 2779 102 15 1,53 199 2,364 
15:00:00 2844 2677 9 16 0,144 208 2,508 
16:00:00 2828 2668 87 17 1,479 295 3,987 
17:00:00 2810 2581 12 18 0,216 307 4,203 
18:00:00 2795 2569 50 19 0,95 357 5,153 
19:00:00 2805 2519 7 20 0,14 364 5,293 
20:00:00 2827 2512 10 21 0,21 374 5,503 
21:00:00 2779 2502 23 22 0,506 397 6,009 
22:00:00 2668 2479 8 23 0,184 405 6,193 
23:00:00 2569 2471 2471 24 59,304 2876 65,497 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.7 – ɂɄɇ ɢɸɥɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.18 – ɂɄɇ ɚɜɝɭɫɬ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =415 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 2556 2925 16 1 0,016 16 0,016 
1:00:00 2533 2909 10 2 0,02 26 0,036 
2:00:00 2516 2899 0 3 0 26 0,036 
3:00:00 2523 2899 1 4 0,004 27 0,04 
4:00:00 2548 2898 6 5 0,03 33 0,07 
5:00:00 2615 2892 8 6 0,048 41 0,118 
6:00:00 2719 2884 4 7 0,028 45 0,146 
7:00:00 2846 2880 3 8 0,024 48 0,17 
8:00:00 2909 2877 11 9 0,099 59 0,269 
9:00:00 2925 2866 14 10 0,14 73 0,409 
10:00:00 2899 2852 6 11 0,066 79 0,475 
11:00:00 2898 2846 14 12 0,168 93 0,643 
12:00:00 2892 2832 3 13 0,039 96 0,682 
13:00:00 2877 2829 36 14 0,504 132 1,186 
14:00:00 2884 2793 74 15 1,11 206 2,296 
15:00:00 2866 2719 25 16 0,4 231 2,696 
16:00:00 2852 2694 79 17 1,343 310 4,039 
17:00:00 2832 2615 10 18 0,18 320 4,219 
18:00:00 2829 2605 49 19 0,931 369 5,15 
19:00:00 2880 2556 8 20 0,16 377 5,31 
20:00:00 2899 2548 15 21 0,315 392 5,625 
21:00:00 2793 2533 10 22 0,22 402 5,845 
22:00:00 2694 2523 7 23 0,161 409 6,006 
23:00:00 2605 2516 2516 24 60,384 2925 66,39 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.8 – ɂɄɇ ɚɜɝɭɫɬ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.19 – ɂɄɇ ɫɟɧɬɹɛɪɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =425 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 2662 3087 12 1 0,012 12 0,012 
1:00:00 2638 3075 54 2 0,108 66 0,12 
2:00:00 2631 3021 4 3 0,012 70 0,132 
3:00:00 2653 3017 1 4 0,004 71 0,136 
4:00:00 2703 3016 6 5 0,03 77 0,166 
5:00:00 2791 3010 5 6 0,03 82 0,196 
6:00:00 2878 3005 4 7 0,028 86 0,224 
7:00:00 2982 3001 19 8 0,152 105 0,376 
8:00:00 3017 2982 8 9 0,072 113 0,448 
9:00:00 3021 2974 1 10 0,01 114 0,458 
10:00:00 3010 2973 8 11 0,088 122 0,546 
11:00:00 3005 2965 1 12 0,012 123 0,558 
12:00:00 2973 2964 3 13 0,039 126 0,597 
13:00:00 2964 2961 73 14 1,022 199 1,619 
14:00:00 2965 2888 10 15 0,15 209 1,769 
15:00:00 2961 2878 87 16 1,392 296 3,161 
16:00:00 2974 2791 13 17 0,221 309 3,382 
17:00:00 3016 2778 75 18 1,35 384 4,732 
18:00:00 3075 2703 5 19 0,095 389 4,827 
19:00:00 3087 2698 36 20 0,72 425 5,547 
20:00:00 3001 2662 9 21 0,189 434 5,736 
21:00:00 2888 2653 15 22 0,33 449 6,066 
22:00:00 2778 2638 7 23 0,161 456 6,227 
23:00:00 2698 2631 2631 24 63,144 3087 69,371 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.9 – ɂɄɇ ɫɟɧɬɹɛɪɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.20 – ɂɄɇ ɨɤɬɹɛɪɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =427 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 2927 3343 1 1 0,001 1 0,001 
1:00:00 2886 3342 41 2 0,082 42 0,083 
2:00:00 2888 3301 14 3 0,042 56 0,125 
3:00:00 2897 3287 0 4 0 56 0,125 
4:00:00 2961 3287 6 5 0,03 62 0,155 
5:00:00 3064 3281 22 6 0,132 84 0,287 
6:00:00 3150 3259 2 7 0,014 86 0,301 
7:00:00 3257 3257 8 8 0,064 94 0,365 
8:00:00 3287 3249 6 9 0,054 100 0,419 
9:00:00 3287 3243 5 10 0,05 105 0,469 
10:00:00 3249 3238 3 11 0,033 108 0,502 
11:00:00 3243 3235 7 12 0,084 115 0,586 
12:00:00 3235 3228 2 13 0,026 117 0,612 
13:00:00 3226 3226 76 14 1,064 193 1,676 
14:00:00 3238 3150 20 15 0,3 213 1,976 
15:00:00 3259 3130 66 16 1,056 279 3,032 
16:00:00 3281 3064 22 17 0,374 301 3,406 
17:00:00 3343 3042 61 18 1,098 362 4,504 
18:00:00 3342 2981 20 19 0,38 382 4,884 
19:00:00 3301 2961 34 20 0,68 416 5,564 
20:00:00 3228 2927 30 21 0,63 446 6,194 
21:00:00 3130 2897 9 22 0,198 455 6,392 
22:00:00 3042 2888 2 23 0,046 457 6,438 
23:00:00 2981 2886 2886 24 69,264 3343 75,702 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.10 – ɂɄɇ ɨɤɬɹɛɪɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.21 – ɂɄɇ ɧɨɹɛɪɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =430 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 3142 3607 1 1 0,001 1 0,001 
1:00:00 3131 3606 38 2 0,076 39 0,077 
2:00:00 3120 3568 8 3 0,024 47 0,101 
3:00:00 3139 3560 3 4 0,012 50 0,113 
4:00:00 3199 3557 16 5 0,08 66 0,193 
5:00:00 3330 3541 21 6 0,126 87 0,319 
6:00:00 3433 3520 1 7 0,007 88 0,326 
7:00:00 3520 3519 2 8 0,016 90 0,342 
8:00:00 3557 3517 12 9 0,108 102 0,45 
9:00:00 3541 3505 2 10 0,02 104 0,47 
10:00:00 3519 3503 2 11 0,022 106 0,492 
11:00:00 3503 3501 1 12 0,012 107 0,504 
12:00:00 3500 3500 66 13 0,858 173 1,362 
13:00:00 3501 3434 1 14 0,014 174 1,376 
14:00:00 3517 3433 89 15 1,335 263 2,711 
15:00:00 3568 3344 14 16 0,224 277 2,935 
16:00:00 3607 3330 62 17 1,054 339 3,989 
17:00:00 3606 3268 65 18 1,17 404 5,159 
18:00:00 3560 3203 4 19 0,076 408 5,235 
19:00:00 3505 3199 57 20 1,14 465 6,375 
20:00:00 3434 3142 3 21 0,063 468 6,438 
21:00:00 3344 3139 8 22 0,176 476 6,614 
22:00:00 3268 3131 11 23 0,253 487 6,867 
23:00:00 3203 3120 3120 24 74,88 3607 81,747 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.11 – ɂɄɇ ɧɨɹɛɪɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.22 – ɂɄɇ ɞɟɤɚɛɪɶ (Nɪɚɛ. ɫɭɲ. Ƚɗɋ =430 Ɇȼɬ) 
ɑɚɫ 

Pi, 
Ɇȼɬ 

Pi∙, 
Ɇȼɬ 

dP, 
Ɇȼɬ 

t, ɱɚɫ dɗ, ɦɥɧ ɤȼɬ∙ɱ ɤP, Ɇȼɬ ɤɗ, ɦɥɧ ɤȼɬ∙ɱ 

0:00:00 3240 3661 13 1 0,013 13 0,013 
1:00:00 3207 3648 25 2 0,05 38 0,063 
2:00:00 3198 3623 2 3 0,006 40 0,069 
3:00:00 3220 3621 0 4 0 40 0,069 
4:00:00 3258 3621 2 5 0,01 42 0,079 
5:00:00 3366 3619 29 6 0,174 71 0,253 
6:00:00 3497 3590 7 7 0,049 78 0,302 
7:00:00 3578 3583 0 8 0 78 0,302 
8:00:00 3621 3583 2 9 0,018 80 0,32 
9:00:00 3619 3581 3 10 0,03 83 0,35 
10:00:00 3590 3578 8 11 0,088 91 0,438 
11:00:00 3583 3570 19 12 0,228 110 0,666 
12:00:00 3570 3551 25 13 0,325 135 0,991 
13:00:00 3551 3526 29 14 0,406 164 1,397 
14:00:00 3583 3497 55 15 0,825 219 2,222 
15:00:00 3623 3442 76 16 1,216 295 3,438 
16:00:00 3661 3366 23 17 0,391 318 3,829 
17:00:00 3648 3343 85 18 1,53 403 5,359 
18:00:00 3621 3258 14 19 0,266 417 5,625 
19:00:00 3581 3244 4 20 0,08 421 5,705 
20:00:00 3526 3240 20 21 0,42 441 6,125 
21:00:00 3442 3220 13 22 0,286 454 6,411 
22:00:00 3343 3207 9 23 0,207 463 6,618 
23:00:00 3244 3198 3198 24 76,752 3661 83,37 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.12 – ɂɄɇ ɞɟɤɚɛɪɶ 

0
200
400
600
800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000

051015202530354045505560657075808590

d
N

, Ɇ
ȼ

ɬ

dɗ, ɦɥɧ ɤȼɬ*ɱ

ȼɨɬɤɢɧɫɤɚɹ Ƚɗɋ



172 
 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.13 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɮɟɜɪɚɥɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.14 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɦɚɪɬ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.15 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɚɩɪɟɥɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.16 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɦɚɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.17 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɢɸɧɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.18 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɢɸɥɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.19 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɚɜɝɭɫɬ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.20 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɟɧɬɹɛɪɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.21 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɨɤɬɹɛɪɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.22 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɧɨɹɛɪɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

 

Ɋɢɫɭɧɨɤ Ⱥ.23 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɞɟɤɚɛɪɶ 

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

4000

0
:0

0:
0

0
1

:0
0:

0
0

2
:0

0:
0

0
3

:0
0:

0
0

4
:0

0:
0

0
5

:0
0:

0
0

6
:0

0:
0

0
7

:0
0:

0
0

8
:0

0:
0

0
9

:0
0:

0
0

1
0:

00
:0

0
1

1:
00

:0
0

1
2:

00
:0

0
1

3:
00

:0
0

1
4:

00
:0

0
1

5:
00

:0
0

1
6:

00
:0

0
1

7:
00

:0
0

1
8:

00
:0

0
1

9:
00

:0
0

2
0:

00
:0

0
2

1:
00

:0
0

2
2:

00
:0

0
2

3:
00

:0
0

N
, Ɇ

ȼ
ɬ

t, ɱɚɫ

3661-3655

3655-3572

3148-3136
3572-3148



ɉɊɂɅɈɀȿɇɂə Ȼ  
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɋɚɛɨɱɟɟ ɩɨɥɟ ȽɌ ɉɅ40ɛ-ȼ-4

P1 
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Ɋɢɫɭɧɨɤ Ȼ.2 – Ƚɍɏ ȽɌ ɉɅ40ɛ-ȼ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ 

ɱɚɫɬɢ
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Ɋɢɫɭɧɨɤ Ȼ.3 – Ƚɗɋ-ɚɧɚɥɨɝ (ɒɢɪɨɤɨɜɫɤɚɹ Ƚɗɋ)
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ɉɊɂɅɈɀȿɇɂə ȼ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,58 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,ʹ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,͹ͷ ∙  ʜ 2,90 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 5,80 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,1 - 

Ɂɉɇ ܷ > 

2 ɫɬɭɩɟɧɶ  ܷ𝐶ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ𝐶ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥ
ɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱ
ɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,27 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,58 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͶͶ ∙  ʜ 1,70 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,14 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,25 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜʝʛ 4,73 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,09 0,18 ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,35 0,69 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
ܫ˓  

ɋɈ ܫ𝑃 ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,63 Ⱥܫ
ɉɈ ܫ𝑃 ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,76 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ𝑃 ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 9,48 Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
                                              Ⱦɟɣɫɬɜɢɟ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + + 

 
   

ɁɁȽ 
ܷ଴ 

      + + + ଷ + + +      ܷ଴ଷݐ  +       ଶݐ +        ଵݐ

Ɂɉɇ ܷ > 
1 ɫɬɭɩɟɧɶ ݐଵ + +       

2 ɫɬɭɩɟɧɶ ݐଶ + +       

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ        + 
ɂɈ + +       

ɈɌɋ I 
       + + ଷݐ   +      ଶݐ    +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
       + + ଷݐ   +      ଶݐ    +     ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

      + + + ଶݐ   +      ଵݐ

2 
ɫɬɭɩɟɧɶ 

       + + ଷݐ   +      ଶݐ               +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ        + 
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
 






