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ɉɈȼɕɒȿɇɂȿ ɋɄɊɕɌɈɃ ɉɊɈɉɍɋɄɇɈɃ 

ɋɉɈɋɈȻɇɈɋɌɂ ɍɋɌɈɃɑɂȼɕɏ Ʉ ɋɀȺɌɂɘ 

ɋɌȿȽȺɇɈȽɊȺɎɂɑȿɋɄɂɏ ȺɅȽɈɊɂɌɆɈȼ ȾɅə 

ɉɊɈɂɁȼɈɅɖɇɕɏ ɂɁɈȻɊȺɀȿɇɂɃ-ɄɈɇɌȿɃɇȿɊɈȼ 

Ɇ.Ⱥ. Ɇɟɥɶɧɢɤ 

Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
ɩɪɨɫɩ. ɒɟɜɱɟɧɤɨ, 1, Ɉɞɟɫɫɚ, 65044, ɍɤɪɚɢɧɚ; О-ЦКТХ: rТЭШМСОФ@вКЧНОб.ЮК 

 
Ɋɚɡɪɚɛɨɬɚɧ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ, ɭɫɬɨɣɱɢɜɵɣ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɫ ɦɚɥɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɚɱɟɫɬɜɚ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɟɣɧɟɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɢɮɪɨɜɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ, ɯɪɚɧɢɦɨɟ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɮɨɪɦɚɬɟ. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɩɪɨɜɟɞɟɧɚ ɧɚ 
ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɨɜ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɛɚɡɢɫɨɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɨɛɳɢɣ 
ɩɨɞɯɨɞ ɤ ɚɧɚɥɢɡɭ ɫɨɫɬɨɹɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ. Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɧɨɜɨɝɨ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜ 6 
ɪɚɡ ɟɝɨ ɫɤɪɵɬɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɥɝɨɪɢɬɦɚɦɢ, 
ɩɨɥɨɠɟɧɧɵɦɢ ɜ ɟɝɨ ɨɫɧɨɜɭ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, 
ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɩɨɝɪɭɠɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɜ ɭɫɥɨɜɢɹɯ ɚɬɚɤɢ ɫɠɚɬɢɟɦ ɫ ɦɚɥɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɚɱɟɫɬɜɚ ɧɚ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ, ɚɬɚɤɚ ɫɠɚɬɢɟɦ, ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ, 
ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɫɢɦɦɟɬɪɢɱɧɚɹ ɦɚɬɪɢɰɚ, ɫɨɛɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɫɨɛɫɬɜɟɧɧɵɟ 
ɜɟɤɬɨɪɵ, ɫɩɟɤɬɪɚɥɶɧɨɟ ɪɚɡɥɨɠɟɧɢɟ 

ȼɜɟɞɟɧɢɟ 

Ɂɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɪɚɫɩɪɨɫɬɪɚɧɟɧ-
ɧɨɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɚɬɚɤɟ ɫɠɚɬɢɟɦ, ɨɬɧɨɫɹɳɟɣɫɹ ɤ ɚɬɚɤɚɦ ɩɪɨɬɢɜ ɜɫɬɪɨɟɧɧɨɝɨ 
ɫɨɨɛɳɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɪɚɡɪɭɲɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ ɢ ɧɟɪɟɲɟɧɧɨɣ ɞɨ ɤɨɧɰɚ Д1Ж. Ɋɟɲɟɧɢɸ ɷɬɨɣ ɡɚɞɚɱɢ ɩɨɫɜɹɳɟɧɨ ɦɧɨɝɨ 
ɫɨɜɪɟɦɟɧɧɵɯ ɧɚɭɱɧɵɯ ɢɡɵɫɤɚɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ, Д2–4Ж, ɝɞɟ ɚɜɬɨɪɨɦ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɧɚ 
ɛɚɡɟ ɨɛɳɟɝɨ ɩɨɞɯɨɞɚ ɤ ɚɧɚɥɢɡɭ ɫɨɫɬɨɹɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Д5, 6Ж ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɤɨɧɬɟɣɧɟɪɚ, ɢɥɢ ɨɫɧɨɜɧɨɝɨ ɫɨɨɛɳɟɧɢɹ (Ɉɋ), ɰɢɮɪɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ (ɐɂ), 
ɯɪɚɧɹɳɢɟɫɹ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɮɨɪɦɚɬɟ, ɨɛɨɡɧɚɱɚɟɦɵɟ ɞɚɥɟɟ 1A , 2A , 3A , ɭɫɬɨɣɱɢɜɵɟ ɤ 
ɚɬɚɤɟ ɫɠɚɬɢɟɦ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɹɳɢɟ ɫɜɨɢ ɫɨɜɪɟɦɟɧɧɵɟ ɚɧɚɥɨɝɢ ( 1S  Д7Ж, 2S  Д8Ж, 

3S  Д9Ж, 4S  Д10Ж, 5S  Д11Ж, 6S  Д12Ж, 7S  Д13Ж, 8S  Д14Ж, 9S  Д15Ж, 10S  Д16Ж, 11S  Д17Ж, 1SS , 2SS  
Д18Ж) ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɫɠɚɬɢɹ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ (ɬɚɛɥ. 1). ȼ Д2–4Ж ɢ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɚɬɚɤɚ ɫɠɚɬɢɟɦ ɧɚ ɫɬɟɝɚɧɨ-
ɫɨɨɛɳɟɧɢɟ (ɋɋ), ɹɜɥɹɸɳɟɟɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɦɨɞɟɥɢɪɭɟɬɫɹ ɩɭɬɟɦ 
ɩɟɪɟɫɨɯɪɚɧɟɧɢɹ ɋɋ ɜ ɮɨɪɦɚɬ JЩОР ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɚɱɟɫɬɜɚ QF  ɜ 
ɨɛɳɟɞɨɫɬɭɩɧɨɦ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ IrПКЧVТОа, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚ 
ɨɰɟɧɢɜɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɨɛɪɚɡɨɦ: ɩɪɢ ɩɨɦɨɳɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ NC  ɞɥɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (Ⱦɂ), ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɣ ɜɵɫɬɭɩɚɟɬ ɫɥɭɱɚɣɧɨ 

ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɛɢɧɚɪɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: 

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''1 , ɝɞɟ tppp ,...,, 21 ; 
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tppp ,...,, 21 , tТpp ТТ ,1ж,1,0д,  , — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɝɪɭɠɟɧɧɚɹ ɢ ɞɟɤɨɞɢɪɨɜɚɧɧɚɹ ɢɡ 
ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ Ⱦɂ; 1',1'  ТТ pp , ɟɫɥɢ 1,1  ТТ pp , ɢ 1',1'  ТТ pp , ɟɫɥɢ 

0,0  ТТ pp , ɬ.ɟ. ж1,1д''  ТТ pp . 
Ɉɞɢɧ ɢɡ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ( 1A ) Д2Ж ɨɫɧɨɜɚɧ ɧɚ ɜɨɡɦɭɳɟɧɢɹɯ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɫɢɧɝɭɥɹɪɧɵɯ ɱɢɫɟɥ (ɋɇɑ) ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ, ɩɨɥɭɱɟɧɧɵɯ 
ɩɨɫɥɟ ɟɟ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɡɛɢɟɧɢɹ, ɞɪɭɝɨɣ ( 2A ) – ɧɚ ЬТРЧ-ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɥɟɜɵɯ ɢ 
ɩɪɚɜɵɯ ɫɢɧɝɭɥɹɪɧɵɯ ɜɟɤɬɨɪɨɜ (ɋɇȼ) ɛɥɨɤɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɦ ɋɇɑ 
Д3Ж, ɬɪɟɬɢɣ ( 3A ), ɹɜɥɹɹɫɶ ɤɨɦɛɢɧɚɰɢɟɣ 1A  ɢ 2A  Д4Ж, ɩɨɡɜɨɥɢɥ ɩɨɜɵɫɢɬɶ ɫɤɪɵɬɭɸ 
ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ (ɋɉɋ) Д1Ж ɛɚɡɨɜɵɯ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɨɜ, ɫɨɫɬɚɜɥɹɸɳɭɸ 641  
ɛɢɬ/ɩɢɤɫɟɥɶ, ɜ ɬɪɢ ɪɚɡɚ. Ɉɞɧɚɤɨ ɋɉɋ 643  ɛɢɬ/ɩɢɤɫɟɥɶ, ɞɨɫɬɢɝɧɭɬɚɹ ɜ 3A , ɨɫɬɚɜɥɹɟɬ 
ɠɟɥɚɧɢɟ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɩɨɜɵɲɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 1. 
Ɂɧɚɱɟɧɢɟ NC  ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɨɜ ɩɪɢ ɚɬɚɤɟ ɫɠɚɬɢɟɦ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɚɱɟɫɬɜɚ ɧɚ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ 
 

QF  ɋɬɟɝɚɧɨ- 
ɚɥɝɨɪɢɬɦ 10 20 25 30 40 50 60 70 75 80 90 

1S  - - - 0.15 - 0.28 - 0.57 - - 1 

2S  0.15 0.34 - 0.52 - 0.52 - 0.63 - - 0.80 

3S  0.17 0.61 - 0.79 - 0.89 - 0.97 - - 1 

4S  0.34 0.67 - 0.82 - 0.96 - 0.97 - - 0.99 
5S  - - 0.63 - 0.80 0.89 - - - - - 

6S  - - 0.801 - 0.828 0.916 - - - - - 

7S  - - - - - - 0.70 0.95 - 0.99 0.99 

8S  - 0.85 - - - 0.87 - - - 0.90 - 

9S  - 0.84 - - - 0.93 - - - 0.97 - 

10S  0.86 0.95 - 0.95 0.97 0.98 0.98 0.98 - 0.98 0.99 

11S  0.42 0.56 - 0.80 0.95 0.95 1 1 - 1 1 
1SS  - - 0.67 - - 0.80 - - 0.92 - - 
2SS  - - 0.7 - - 0.91 - - 0.95 - - 

1A  0.87 0.93 0.94 0.95 0.96 0.98 0.98 0.98 0.98 0.98 0.98 
2A  0.94 0.95 0.95 0.95 0.95 0.95 0.95 0.96 0.96 0.96 0.96 
3A  0.90 0.93 0.93 0.93 0.93 0.94 0.94 0.94 0.94 0.94 0.94 

ɐɟɥɶ ɫɬɚɬɶɢ ɢ ɩɨɫɬɚɧɨɜɤɚ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɨɥɢɧɨɦɢɚɥɶɧɨɝɨ ɫɬɟɝɚɧɨ-
ɚɥɝɨɪɢɬɦɚ, ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɦɚɥɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ 
ɤɚɱɟɫɬɜɚ, ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɨɜ, ɩɪɟɞɥɨɠɟɧɧɵɯ ɚɜɬɨɪɨɦ ɪɚɧɟɟ ( 1A , 2A , 3A ), ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɋɉɋ ɨɪɝɚɧɢɡɭɟɦɨɝɨ ɫɤɪɵɬɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɋɉɋ ɞɥɹ 1A , 

2A , 3A . 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ  ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1) ɍɜɟɥɢɱɟɧɢɹ ɋɉɋ ɤɚɧɚɥɚ ɫɤɪɵɬɨɣ ɫɜɹɡɢ ɡɚ ɫɱɟɬ ɜɢɪɬɭɚɥɶɧɨɣ ɫɢɦɦɟɬɪɢɡɚɰɢɢ 

ɦɚɬɪɢɰ ɛɥɨɤɨɜ ɐɂ-ɤɨɧɬɟɣɧɟɪɚ; 
2) Ɉɰɟɧɤɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚ. 
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3) ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɨɦ ɜ ɭɫɥɨɜɢɹɯ ɚɬɚɤɢ ɫɠɚɬɢɟɦ ɧɚ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ɉɭɫɬɶ F  — nЦ -ɦɚɬɪɢɰɚ ɐɂ-ɤɨɧɬɟɣɧɟɪɚ. ȼ ɤɚɱɟɫɬɜɟ Ⱦɂ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɫɥɭɱɚɣɧɨ ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɛɢɧɚɪɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ tpp ,...,1 , tТpТ ,1ж,1,0д  . 
ɉɭɫɬɶ B  — ɩɪɨɢɡɜɨɥɶɧɵɣ 88 -ɛɥɨɤ ɦɚɬɪɢɰɵ Ɉɋ, ɩɨɥɭɱɟɧɧɵɣ ɩɨɫɥɟ ɟɟ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɪɚɡɛɢɟɧɢɹ Д19Ж. Ɇɚɬɪɢɰɟ B  ɩɨɫɬɚɜɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɱɟɬɵɪɟ ɫɢɦɦɟɬɪɢɱɧɵɟ ɦɚɬɪɢɰɵ 

1B , 2B , 3B , 4B  ɩɨ ɩɪɚɜɢɥɭ, ɧɚɡɵɜɚɟɦɨɦɭ ɞɚɥɟɟ ɩɪɚɜɢɥɨɦ SB , ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧ-
ɧɨɦɭ ɧɚ ɪɢɫ. 1 (ɡɞɟɫɶ ɰɢɮɪɚɦɢ 5,6,7 ɨɛɨɡɧɚɱɟɧɵ ɝɥɚɜɧɚɹ ɢ ɱɚɫɬɢ ɩɨɛɨɱɧɨɣ ɞɢɚɝɨɧɚɥɢ 
B ), ɨɬɪɚɠɚɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɚɜɧɨɣ ɢ ɩɨɛɨɱɧɨɣ ɞɢɚɝɨɧɚɥɟɣ ɬɪɟɭɝɨɥɶɧɵɟ ɱɚɫɬɢ, 
ɨɛɨɡɧɚɱɟɧɧɵɟ ɰɢɮɪɚɦɢ 1,2,3,4, ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɬɨɪɵɟ ɢ ɛɭɞɟɦ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɢɠɟ ɤɚɤ ɛɥɨɤɢ ɤɨɧɬɟɣɧɟɪɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɜɢɪɬɭɚɥɶɧɵɯ 
ɛɥɨɤɨɜ ɜ ɫɢɥɭ ɢɯ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɜɨɡɦɨɠɧɨ ɩɨɫɬɪɨɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɫɩɟɤɬɪɚɥɶɧɨɝɨ 
ɪɚɡɥɨɠɟɧɢɹ Д20Ж: 

T
ТТТТ UUB  ,   4,1Т , (1) 

ɝɞɟ  

ТU , 4,1Т , — ɦɚɬɪɢɰɵ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɯ ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 
ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ (ɋȼ),  

 )(
8

)(
1 ,..., ТТ

Т НТКР  , 4,1Т , — ɦɚɬɪɢɰɵ ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ (ɋɁ) 4,1, ТBТ , 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 

 
Ɋɢɫ. 1. ɉɪɚɜɢɥɨ SB  ɩɨɥɭɱɟɧɢɹ ɫɢɦɦɟɬɪɢɱɧɵɯ ɜɢɪɬɭɚɥɶɧɵɯ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ 
ɤɨɧɬɟɣɧɟɪɚ 
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ɉɨ ɚɧɚɥɨɝɢɢ ɫ 3A  Д4Ж, ɨɛɨɡɧɚɱɢɦ K  – ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜɚɪɢɚɰɢɢ ɜɨɡɦɭɳɟɧɢɣ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɋɁ ɛɥɨɤɨɜ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Д2Ж, ɭɱɢɬɵɜɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɋɇɑ ɢ ɋɁ 
ɫɢɦɦɟɬɪɢɱɧɨɣ ɦɚɬɪɢɰɵ Д20Ж, K  ɛɟɪɟɬɫɹ ɪɚɜɧɵɦ 200 ɞɥɹ ɋɁ, ɤɚɤ ɢ ɞɥɹ ɋɇɑ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɛɥɨɤɨɜ ɜ ɋȺ 1A ), 8

8
1,...,

8
1 Rn

T
o 







  — n-ɨɩɬɢɦɚɥɶɧɵɣ ɜɟɤɬɨɪ 

ɩɪɨɫɬɪɚɧɫɬɜɚ 8R , ɨɛɥɚɞɚɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ЬТРЧ-ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɩɪɨɢɡɜɨɥɶɧɵɦ 
ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ Д6Ж. 

Ɉɫɧɨɜɧɵɟ ɲɚɝɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚ, ɧɚɡɵɜɚɟɦɨɝɨ ɞɚɥɟɟ 4A , 
ɫɥɟɞɭɸɳɢɟ. 

ɉɨɝɪɭɠɟɧɢɟ Ⱦɂ. 
ɒɚɝ 1. Ɇɚɬɪɢɰɚ F  ɤɨɧɬɟɣɧɟɪɚ ɪɚɡɛɢɜɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɛɥɨɤɢ B  

ɪɚɡɦɟɪɨɦ 88 . Ʉɚɠɞɵɣ ɛɥɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɝɪɭɠɟɧɢɹ 6 ɛɢɬ Ⱦɂ. 
ɒɚɝ 2. (ɉɨɝɪɭɠɟɧɢɟ ȾИ). ɉɭɫɬɶ B  — ɨɱɟɪɟɞɧɨɣ ɛɥɨɤ ɫ ɷɥɟɦɟɧɬɚɦɢ ЦХЛ , 8,1, ХЦ , 

ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ.  
2.1. Ʉɚɠɞɨɦɭ ɛɥɨɤɭ B  ɫɬɚɜɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɢɦɦɟɬɪɢɱɧɵɟ ɛɥɨɤɢ 

4,1, ТBТ , ɩɨ ɩɪɚɜɢɥɭ SB ; 51 ,...,,  ТТТ ppp  — ɨɱɟɪɟɞɧɵɟ 6 ɛɢɬ Ⱦɂ.  

2.2. ɋɬɪɨɹɬɫɹ ɧɨɪɦɚɥɶɧɵɟ ɫɩɟɤɬɪɚɥɶɧɵɟ ɪɚɡɥɨɠɟɧɢɹ (1) ɞɥɹ 4,1, ТBТ . 
2.3.  
ȿɫɥɢ 0Тp , 
ɬɨ 







 

4
1)1(

2
)1(

1 nK ,  

ɝɞɟ n  — ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ ɡɞɟɫɶ ɢ ɧɢɠɟ; 
ɢɧɚɱɟ 







 

4
3)1(

2
)1(

1 nK . 

2.4.  
ȿɫɥɢ 01 Тp , 
ɬɨ 







 

4
1)2(

2
)2(

1 nK , 

ɢɧɚɱɟ 






 

4
3)2(

2
)2(

1 nK . 

2.5.  
ȿɫɥɢ 12 Тp , 
ɬɨ 2.5.1    onu )1(

1 , 
ɝɞɟ )1(

1u  — ɜɨɡɦɭɳɟɧɧɵɣ ɜ ɯɨɞɟ ɋɉ )1(
1u ; 

2.5.2    ɉɪɢɜɟɞɟɧɢɟ ɋȼ )1(
8

)1(
2 ,...,uu  ɛɥɨɤɚ 1B  ɤ 

ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦɭ ɫ )1(
1u  ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɜɢɞɭ. Ɋɟɡɭɥɶɬɚɬ –  1
8

)1(
2 ,, uu  . 

ɢɧɚɱɟ 2.5.1    onu )2(
1 , 

ɝɞɟ )2(
1u  — ɜɨɡɦɭɳɟɧɧɵɣ ɜ ɯɨɞɟ ɋɉ )2(

1u ; 
2.5.2    ɉɪɢɜɟɞɟɧɢɟ ɋȼ )2(

8
)2(

2 ,...,uu  ɛɥɨɤɚ 2B  ɤ 
ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦɭ ɫ )2(

1u  ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ 
ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɜɢɞɭ. Ɋɟɡɭɥɶɬɚɬ – )2(

8
)2(

2 ,...,uu . 
2.6.  
ȿɫɥɢ 03 Тp , 
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ɬɨ 






 

4
1)3(

2
)3(

1 nK ; 

ɢɧɚɱɟ 






 

4
3)3(

2
)3(

1 nK . 

2.7.  
ȿɫɥɢ 04 Тp , 
ɬɨ 







 

4
1)4(

2
)4(

1 nK ; 

ɢɧɚɱɟ 






 

4
3)4(

2
)4(

1 nK . 

2.8.  
ȿɫɥɢ 15 Тp , 
ɬɨ 2.8.1    onu )3(

1 , 
ɝɞɟ )3(

1u  — ɜɨɡɦɭɳɟɧɧɵɣ ɜ ɯɨɞɟ ɋɉ )3(
1u ; 

2.8.2    ɉɪɢɜɟɞɟɧɢɟ ɋȼ )3(
8

)3(
2 ,...,uu  ɛɥɨɤɚ 3B  ɤ 

ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦɭ ɫ )3(
1u  ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɜɢɞɭ. Ɋɟɡɭɥɶɬɚɬ –  3
8

)3(
2 ,, uu  . 

ɢɧɚɱɟ 2.8.1    onu )4(
1 , 

ɝɞɟ )4(
1u  — ɜɨɡɦɭɳɟɧɧɵɣ ɜ ɯɨɞɟ ɋɉ )4(

1u ; 
2.8.2    ɉɪɢɜɟɞɟɧɢɟ ɋȼ )4(

8
)4(

2 ,...,uu  ɛɥɨɤɚ 2B  ɤ 
ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦɭ ɫ )2(

1u  ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ 
ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɜɢɞɭ. Ɋɟɡɭɥɶɬɚɬ – )4(

8
)4(

2 ,...,uu . 
ɒɚɝ 3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɤɚ ɋɋ. 
3.1. 
ȿɫɥɢ 12 Тp , 
ɬɨ TUUB 1111  , TUUB 2222  , 

ɝɞɟ     1
8

1
2

0
1 ,,, uunU  ,  )1(

8
)1(

11 ,...,НТКР , 
 )2(

8
)2(

12 ,...,НТКР ; 
ɢɧɚɱɟ TUUB 1111  , TUUB 2222  , 

ɝɞɟ     2
8

2
2

0
2 ,,, uunU  ,  )1(

8
)1(

2
)1(

11 ,...,, НТКР ,  
 )2(

8
)2(

2
)2(

12 ,...,, НТКР .  
3.2. 
ȿɫɥɢ 15 Тp , 
ɬɨ TUUB 3333  , TUUB 4444  , 

ɝɞɟ     3
8

3
2

0
3 ,,, uunU  ,  )3(

8
)3(

13 ,...,НТКР , 
 )4(

8
)4(

14 ,...,НТКР ; 
ɢɧɚɱɟ TUUB 3333  , TUUB 4444  , 

ɝɞɟ     4
8

4
2

0
4 ,,, uunU  ,  )3(

8
)3(

13 ,...,НТКР , 
 )4(

8
)4(

14 ,...,НТКР . 

3.3. ɗɥɟɦɟɧɬɵ ɦɚɬɪɢɰ ,4,3,2,1, ТB Т  ɨɛɨɡɧɚɱɢɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ )(Т
ЦХЛ , 8,1, ХЦ . 

Ȼɥɨɤ B  ɋɋ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ: 
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







































88

)3(
87

)3(
86

)3(
85

)3(
84

)3(
83

)3(
8281

)2(
7877

)3(
76

)3(
75

)3(
74

)3(
7372

)4(
71

)2(
68

)2(
6766

)3(
65

)3(
6463

)4(
62

)4(
61

)2(
58

)2(
57

)2(
565554

)4(
53

)4(
52

)4(
51

)2(
48

)2(
47

)2(
464544

)4(
43

)4(
42

)4(
41

)2(
38

)2(
3736

)1(
35

)1(
3433

)4(
32

)4(
31

)2(
2827

)1(
26

)1(
25

)1(
24

)1(
2322

)4(
21

18

)1(
17

)1(
16

)1(
15

)1(
14

)1(
13

)1(
1211

ЛЛЛЛЛЛЛЛ

ЛЛЛЛЛЛЛЛ

ЛЛЛЛЛЛЛЛ

ЛЛЛЛЛЛЛЛ

ЛЛЛЛЛЛЛЛ

ЛЛЛЛЛЛЛЛ

ЛЛЛЛЛЛЛЛ

ЛЛЛЛЛЛЛЛ

B . (2) 

 
Ⱦɟɤɨɞɢɪɨɜɚɧɢɟ Ⱦɂ.  
ɒɚɝ 1. Ɇɚɬɪɢɰɚ F  ɋɋ ɪɚɡɛɢɜɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɛɥɨɤɢ B  ɪɚɡɦɟɪɨɦ 

88 . Ʉɚɠɞɵɣ ɛɥɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɟɤɨɞɢɪɨɜɚɧɢɹ 6 ɛɢɬ Ⱦɂ. 
ɒɚɝ 2. (Ⱦɟɤɨɞɢɪɨɜɚɧɢɟ ȾИ). ɉɭɫɬɶ B  — ɨɱɟɪɟɞɧɨɣ ɛɥɨɤ, ɢɡ ɤɨɬɨɪɨɝɨ 

ɢɡɜɥɟɤɚɸɬɫɹ ɛɢɬɵ 51 ,...,,  ТТТ ppp  Ⱦɂ.  

2.1. Ʉɚɠɞɨɦɭ ɛɥɨɤɭ B  ɫɬɚɜɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɢɦɦɟɬɪɢɱɧɵɟ ɛɥɨɤɢ ТB , 
4,1Т , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɨɦ SB . 

2.2. ɋɬɪɨɹɬɫɹ ɧɨɪɦɚɥɶɧɵɟ ɫɩɟɤɬɪɚɥɶɧɵɟ ɪɚɡɥɨɠɟɧɢɹ ɜɢɞɚ (1). 

T
ТТТТ UUB  , 4,1Т . 

2.3.  
ȿɫɥɢ   

2
,ЦШН )1(

2
)1(

1
KK   , 

ɝɞɟ    — ɰɟɥɚɹ ɱɚɫɬɶ ɚɪɝɭɦɟɧɬɚ; 
ɬɨ 0Тp ; 
ɢɧɚɱɟ 1Тp . 
2.4.  
ȿɫɥɢ   

2
,ЦШН )2(

2
)2(

1
KK   ; 

ɬɨ 01 Тp ; 
ɢɧɚɱɟ 11 Тp . 

2.5. ɇɚɣɬɢ 1UN  ɢ 1UN  — ɭɝɥɵ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ )1(
1u  ɢ on , )2(

1u  ɢ on  
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ȿɫɥɢ 21 UNUN  ; 
ɬɨ 12 Тp ; 
ɢɧɚɱɟ 02 Тp . 
2.6.  
ȿɫɥɢ   

2
,ЦШН )3(

2
)3(

1
KK   ; 
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ɬɨ 03 Тp ; 
ɢɧɚɱɟ 13 Тp . 
2.7.  
ȿɫɥɢ   

2
,ЦШН )4(

2
)4(

1
KK   ; 

ɬɨ 04 Тp ; 
ɢɧɚɱɟ 14 Тp . 

2.8. ɇɚɣɬɢ 3UN  ɢ 4UN  - ɭɝɥɵ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ )3(
1u  ɢ on , )4(

1u  ɢ on  
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ȿɫɥɢ 43 UNUN  ; 
ɬɨ 15 Тp ; 
ɢɧɚɱɟ 05 Тp . 

 
Ɂɚɦɟɱɚɧɢɟ 1. ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚ 4A  

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ F  ɐɂ-ɤɨɧɬɟɣɧɟɪɚ, ɩɨɥɭɱɚɟɦɵɯ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɟɟ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɡɛɢɟɧɢɹ, ɢ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɦɚɬɪɢɰɚ ɢɦɟɟɬ ɪɚɡɦɟɪɵ nn  
ɩɢɤɫɟɥɟɣ, ɛɭɞɟɬ ɨɰɟɧɢɜɚɬɶɫɹ ɤɚɤ  2nO  ɨɩɟɪɚɰɢɣ. 

Ɂɚɦɟɱɚɧɢɟ 2. ȼ ɚɥɝɨɪɢɬɦɟ 4A  ɜ ɤɚɱɟɫɬɜɟ ɜɢɪɬɭɚɥɶɧɵɯ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ 
ɤɨɧɬɟɣɧɟɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɦɦɟɬɪɢɱɧɵɟ ɛɥɨɤɢ. ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɧɟ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ, ɬ.ɟ. ɦɚɬɪɢɰɟ ɛɥɨɤɚ B  ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɫɬɚɜɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɛɥɨɤɢ 1B , 

2B , 3B , 4B  ɩɨ ɩɪɚɜɢɥɭ, ɨɬɪɚɠɟɧɧɨɦɭ ɧɚ ɪɢɫ. 1. Ɉɞɧɚɤɨ, ɨɫɧɨɜɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɲɚɝ 
ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɤɨɧɬɟɣɧɟɪɚ ɜ 4A  – ɷɬɨ ɩɨɫɬɪɨɟɧɢɟ ɫɩɟɤɬɪɚɥɶɧɨɝɨ 
ɪɚɡɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ, ɜ ɫɥɭɱɚɟ ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɛɥɨɤɨɜ 1B , 2B , 3B , 4B  ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɛɭɞɟɬ ɡɚɦɟɧɢɬɶ ɧɚ ɫɢɧɝɭɥɹɪɧɨɟ ɪɚɡɥɨɠɟɧɢɟ, ɱɬɨ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɩɨɬɪɟɛɭɟɬ ɛɨɥɶɲɟ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɞɥɹ ɫɜɨɟɣ ɪɟɚɥɢɡɚɰɢɢ Д20Ж, ɚ ɩɨɬɨɦɭ ɹɜɥɹɟɬɫɹ ɧɟɠɟɥɚɬɟɥɶɧɵɦ. 

Ɂɚɦɟɱɚɧɢɟ 3. ɍɱɢɬɵɜɚɹ ɜɢɞ (2) ɛɥɨɤɚ ɋɋ, ɚ ɢɦɟɧɧɨ ɩɪɟɞɥɨɠɟɧɧɵɣ ɫɩɨɫɨɛ 
ɩɨɫɬɪɨɟɧɢɹ ɝɥɚɜɧɨɣ ɢ ɩɨɛɨɱɧɨɣ ɞɢɚɝɨɧɚɥɟɣ (ɨɧɢ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɞɢɚɝɨɧɚɥɹɦɢ ɤɨɧɬɟɣɧɟɪɚ), ɨɱɟɜɢɞɧɵɦ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɋɋ ɜ 4A  ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 1A , 2A , 3A , ɢ 
ɩɪɟɞɫɤɚɡɭɟɦɵɦ ɭɯɭɞɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ɍɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɹɜɥɹɟɬɫɹ ɫɜɨɟɨɛɪɚɡɧɨɣ 
«ɩɥɚɬɨɣ» ɡɚ ɭɜɟɥɢɱɟɧɢɟ ɋɉɋ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɤɪɵɬɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɚɧɚɥɨɝɢɱɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ 1A , 2A , 3A . 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɟɣ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɨɜ 1A , 
2A , 3A , 4A  ɜ ɭɫɥɨɜɢɹɯ ɚɬɚɤɢ ɫɠɚɬɢɟɦ ɧɚ ɋɋ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɚɱɟɫɬɜɚ 

ɞɥɹ ɤɨɧɬɟɣɧɟɪɨɜ ɜ ɮɨɪɦɚɬɟ TIF ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2. 
ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜɢɞɧɨ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 4A  ɞɟɣɫɬɜɢɬɟɥɶɧɨ 

ɧɟɫɤɨɥɶɤɨ ɭɫɬɭɩɚɟɬ ɚɥɝɨɪɢɬɦɚɦ 1A , 2A , 3A , ɧɨ ɨɫɬɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɚɧɚɥɨɝɚɦɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɦɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ 
(ɬɚɛɥ. 1), ɨɫɨɛɟɧɧɨ ɩɪɢ ɦɚɥɵɯ QF . ɉɪɢ ɷɬɨɦ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦ 4A  
ɢɦɟɟɬ ɫɤɪɵɬɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɩɪɟɜɨɫɯɨɞɹɳɭɸ ɋɉɋ 1A , 2A  ɜ 6 ɪɚɡ, 3A  – ɜ 
ɞɜɚ ɪɚɡɚ, ɢ ɫɨɫɬɚɜɥɹɟɬ 323  ɛɢɬ/ɩɢɤɫɟɥɶ. 
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Ɋɢɫ. 2. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚɦɢ: 1 – 

1A ; 2 – 2A ; 3 – 3A ; 4 – 4A  

Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ 4A , ɭɫɬɨɣɱɢɜɵɣ ɤ 
ɫɠɚɬɢɸ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ: ɬɚɤ ɞɥɹ 10QF  ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

84.0NC , ɩɪɢ ɷɬɨɦ ɫɤɪɵɬɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɚ ɫɜɹɡɢ, ɨɪɝɚɧɢɡɭɟɦɨɝɨ ɩɪɢ 
ɩɨɦɨɳɢ 4A , ɫɨɫɬɚɜɢɥɚ 323  ɛɢɬ/ɩɢɤɫɟɥɶ, ɱɬɨ ɜ 6 ɪɚɡɚ ɩɪɟɜɵɫɢɥɨ ɋɉɋ 1A , 2A , 
ɩɨɥɨɠɟɧɧɵɯ ɜ ɟɝɨ ɨɫɧɨɜɭ. ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɫɨɫɬɚɜɢɥɚ  2nO  
ɨɩɟɪɚɰɢɣ. 

Ɉɫɧɨɜɧɵɦ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɥɹ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɢ ɩɨɦɨɳɢ 4A  
ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ, ɨɱɟɜɢɞɧɨ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɨɤɪɭɝɥɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɣ ɩɨɫɥɟ ɋɉ. 
ɗɬɨ ɡɚɤɥɸɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɜɬɨɪɚ: 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɋɉ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ 
ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɋɋ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

1. ɋɬɟɝɚɧɨɝɪɚɮɢɹ, ɰɢɮɪɨɜɵɟ ɜɨɞɹɧɵɟ ɡɧɚɤɢ ɢ ɫɬɟɝɚɧɨɚɧɚɥɢɡ : ДɦɨɧɨɝɪɚɮɢɹЖ / 
Ⱥ.ȼ. Ⱥɝɪɚɧɨɜɫɤɢɣ, Ⱥ.ȼ. Ȼɚɥɚɤɢɧ, ȼ.Ƚ. Ƚɪɢɛɭɧɢɧ, ɋ.Ⱥ. ɋɚɩɨɠɧɢɤɨɜ. — Ɇ.: ȼɭɡɨɜɫɤɚɹ ɤɧɢɝɚ, 
2009. — 220 ɫ. 

2. Ɇɟɥɶɧɢɤ, Ɇ.Ⱥ. ɋɬɟɝɚɧɨɚɥɝɨɪɢɬɦ, ɭɫɬɨɣɱɢɜɵɣ ɤ ɫɠɚɬɢɸ / Ɇ.Ⱥ. Ɇɟɥɶɧɢɤ // ȱɧɮɨɪɦɚɰɿɣɧɚ 
ɛɟɡɩɟɤɚ. — 2012. — № 2(8). — ɋ. 99–106. 
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3. Ɇɟɥɶɧɢɤ, Ɇ.Ⱥ. SТРЧ-ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɫɢɧɝɭɥɹɪɧɵɯ ɜɟɤɬɨɪɨɜ ɦɚɬɪɢɰɵ ɢɡɨɛɪɚɠɟɧɢɹ ɤɚɤ 
ɨɫɧɨɜɚ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚ, ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɫɠɚɬɢɸ / Ɇ.Ⱥ. Ɇɟɥɶɧɢɤ // ȱɧɮɨɪɦɚɬɢɤɚ ɬɚ 
ɦɚɬɟɦɚɬɢɱɧɿ ɦɟɬɨɞɢ ɜ ɦɨɞɟɥɸɜɚɧɧɿ. — 2013. — Ɍɨɦ 3, № 2. — ɋ. 146–155. 

4. Ɇɟɥɶɧɢɤ, Ɇ.Ⱥ. ɉɨɜɵɲɟɧɢɟ ɫɤɪɵɬɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɯ 
ɚɥɝɨɪɢɬɦɨɜ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ / Ɇ.Ⱥ. Ɇɟɥɶɧɢɤ // Ɂɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ 
ȼɿɣɫɶɤɨɜɨɝɨ ɿɧɫɬɢɬɭɬɭ Ʉɢʀɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦ. Ɍ. ɒɟɜɱɟɧɤɚ. — 2013. — 
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ɉȱȾȼɂɓȿɇɇə ɉɊɂɏɈȼȺɇɈȲ ɉɊɈɉɍɋɄɇɈȲ ɋɉɊɈɆɈɀɇɈɋɌȱ ɋɌȱɃɄɂɏ ȾɈ ɋɌɂɋɄɍ 
ɋɌȿȽȺɇɈȽɊȺɎȱɑɇɂɏ ȺɅȽɈɊɂɌɆȱȼ ȾɅə ȾɈȼȱɅɖɇɂɏ ɁɈȻɊȺɀȿɇɖ-ɄɈɇɌȿɃɇȿɊȱȼ 

Ɇ.Ɉ. Ɇɟɥɶɧɢɤ 

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 
ɩɪɨɫɩ. ɒɟɜɱɟɧɤɚ, 1, Ɉɞɟɫɚ, 65044, ɍɤɪɚʀɧɚ; О-ЦКТХ: rТЭШМСОФ@вКЧНОб.ЮК 

Ɋɨɡɪɨɛɥɟɧɢɣ ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɢɣ ɚɥɝɨɪɢɬɦ, ɫɬɿɣɤɢɣ ɞɨ ɚɬɚɤɢ ɫɬɢɫɤɨɦ, ɭ ɬɨɦɭ ɱɢɫɥɿ, ɡ 
ɦɚɥɢɦɢ ɤɨɟɮɿɰɿєɧɬɚɦɢ ɹɤɨɫɬɿ. əɤ ɤɨɧɬɟɣɧɟɪ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɰɢɮɪɨɜɟ ɡɨɛɪɚɠɟɧɧɹ, 
ɡɛɟɪɟɠɟɧɟ ɜ ɞɨɜɿɥɶɧɨɦɭ ɮɨɪɦɚɬɿ. Ɋɨɡɪɨɛɤɚ ɚɥɝɨɪɢɬɦɭ ɩɪɨɜɟɞɟɧɚ ɧɚ ɨɫɧɨɜɿ ɿɫɧɭɸɱɢɯ 
ɚɧɚɥɨɝɿɜ, ɦɚɬɟɦɚɬɢɱɧɢɦ ɛɚɡɢɫɨɦ ɹɤɢɯ є ɡɚɝɚɥɶɧɢɣ ɩɿɞɯɿɞ ɞɨ ɚɧɚɥɿɡɭ ɫɬɚɧɭ ɣ 
ɬɟɯɧɨɥɨɝɿʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ. Ɉɫɧɨɜɧɨɸ ɩɟɪɟɜɚɝɨɸ ɧɨɜɨɝɨ 
ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɭ є ɡɛɿɥɶɲɟɧɧɹ ɜ 6 ɪɚɡɿɜ ɣɨɝɨ ɩɪɢɯɨɜɚɧɨʀ ɩɪɨɩɭɫɤɧɨʀ ɫɩɪɨɦɨɠɧɨɫɬɿ, 
ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɚɥɝɨɪɢɬɦɚɦɢ, ɩɨɤɥɚɞɟɧɢɦɢ ɜ ɣɨɝɨ ɨɫɧɨɜɭ. ɇɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ 
ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɳɨ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɞɟɤɨɞɭɜɚɧɧɹ ɜɛɭɞɨɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɜ ɭɦɨɜɚɯ ɚɬɚɤɢ ɫɬɢɫɤɨɦ ɡ ɦɚɥɢɦɢ ɤɨɟɮɿɰɿєɧɬɚɦɢ 
ɹɤɨɫɬɿ ɧɚ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɢɣ ɚɥɝɨɪɢɬɦ, ɚɬɚɤɚ ɫɬɢɫɤɨɦ, ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ, 
ɰɢɮɪɨɜɟ ɡɨɛɪɚɠɟɧɧɹ, ɫɢɦɟɬɪɢɱɧɚ ɦɚɬɪɢɰɹ, ɜɥɚɫɧɿ ɡɧɚɱɟɧɧɹ, ɜɥɚɫɧɿ ɜɟɤɬɨɪɢ, 
ɫɩɟɤɬɪɚɥɶɧɟ ɪɨɡɤɥɚɞɚɧɧɹ 
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