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Ⱦɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉ ɱɢɫɥɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦ 
ɤɨɪɧɟɣ ɫɭɦɦɚɦɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɢɞɚ» ɫɨɞɟɪɠɢɬ 21 ɫɬɪɚɧɢɰɭ ɬɟɤɫɬɚ,1 ɪɢɫɭɧɨɤ, 
7 ɬɚɛɥɢɰ, 5 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɧɚɣɬɢ ɱɢɫɥɨ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɤɨɪɧɹ ݎ 
ɫɢɫɬɟɦɵ ɤɨɪɧɟɣ Φ ɬɢɩɚ ܩଶ ɢɥɢ Ϝସ ɜ ɜɢɞɟ ɫɭɦɦɵ ɤɨɪɧɹ ݏ ɢ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 
ɤɨɪɧɟɣ, ɬɚɤɢɯ, ɱɬɨ ɜɫɹɤɢɣ ɧɚɱɚɥɶɧɵɣ ɨɬɪɟɡɨɤ ɫɭɦɦɵ ɹɜɥɹɟɬɫɹ ɤɨɪɧɟɦ, ɢ 
ɜɵɱɢɫɥɢɬɶ ɱɢɫɥɚ 𝐾௥,௦ ɢ  ܯ௥,௦ .  
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 ȼȼȿȾȿɇɂȿ  

 

ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɚ (ɫɦ, ɧɚɩɪɢɦɟɪ ,[3], ɫɬɪ. 181) ɮɨɪɦɭɥɚ ɜɨɡɜɟɞɟɧɢɹ ɜ 

ɰɟɥɭɸ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɫɬɟɩɟɧɶ ɀɨɪɞɚɧɨɜɨɣ ɤɥɟɬɤɢ ɩɨɪɹɞɤɚ ݊х݊ 

ܣ = (𝜌 ڮ Ͳڭ ⋱ ͳͲ ڮ 𝜌), 

ɤɨɬɨɪɚɹ ɩɪɢ 𝜌 = ͳ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ 

𝑚ܣ = ൮ͳ ڮ ቀ ݉݊ − ͳቁڭ ⋱ ቀ ݉݊ − ʹቁͲ ڮ ͳ ), 

ɡɞɟɫɶ ቀ݉݇ቁ = 𝑚!௞!ሺ𝑚−௞ሻ! – ɛɢɧɨɦɢɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

ȼ ɪɚɛɨɬɟ [2] ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɡɚɞɚɱɚ ɧɚɯɨɠɞɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɮɨɪɦɭɥ 

ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜ ɧɚɬɭɪɚɥɶɧɭɸ ɫɬɟɩɟɧɶ ɷɥɟɦɟɧɬɨɜ ɝɪɭɩɩ ɒɟɜɚɥɥɟ ɜɢɞɚ ܣ = ௥భሺͳሻݔ …  ,௥𝑘ሺͳሻݔ
ɝɞɟ  ݎଵ, … , ௞ݎ  ⊆ ПሺФሻ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɨɛɢɪɚɬɟɥɶɧɚɹ ɮɨɪɦɭɥɚ 

ɏɨɥɥɚ, ɤɨɬɨɪɚɹ ɫɜɨɞɢɬ ɜɵɱɢɫɥɟɧɢɟ ɫɬɟɩɟɧɢ  А ɤ ɜɵɱɢɫɥɟɧɢɸ ɪɚɡɥɢɱɧɵɯ 

ɤɨɦɦɭɬɚɬɨɪɨɜ ɨɬ ݔ௥భሺͳሻ …  ,௥𝑘ሺͳሻ  ɢ ɢɯ ɫɬɟɩɟɧɟɣ. ȼ [2] ɛɵɥɚ ɞɨɤɚɡɚɧɚݔ

Ɍɟɨɪɟɦɚ 1. Пɭɫɬɶ R – ɚɫɫɨɰɢɚɬɢɜɧɨ-ɤɨɦɦɭɬɚɬɢɜɧɨɟ ɤɨɥɶɰɨ ɫ 

ɟɞɢɧɢɰɟɣ 1;   Φ – ɩɪɢɜɟɞɟɧɧɚɹ ɧɟɪɚɡɥɨɠɢɦɚɹ ɫɢɫɬɟɦɚ ɤɨɪɧɟɣ; 𝜃 ∈ ܴ, ݏ ∈Ф+, ∆ = ,ଵݎ} … , {௞ݎ  ⊆ П. 
Пɨɥɨɠɢɦ ܣ = ௥𝑘ሺͳሻݔ … ,௥భሺͳሻݔ ܤ =  ௦ሺ𝜃ሻ.  Ɍɨɝɞɚ ɞɥɹ ɥɸɛɨɝɨݔ 

ɧɚɬɭɪɚɥɶɧɨɝɨ t ɢɦɟɟɦ  [ܤ, ௧ܣ ] = ∏ ∆௥௥∈Ωೞ,೟ݔ (𝜃𝐾௥,௦∆ ൯ (݉݀݋ 𝑈ℎ௧ሺ௦ሻ+௧+ଵ൯. 
Зɞɟɫɶ ɢ ɞɚɥɟɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɨ ɩɭɫɬɨɦɭ ɦɧɨɠɟɫɬɜɭ ɢɧɞɟɤɫɨɜ ɫɱɢɬɚɟɦ 

ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ. 

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɜɵɱɢɫɥɹɸɬɫɹ ɤɨɧɫɬɚɧɬɵ 𝐾௥,௦∆  , ɜɨɡɧɢɤɲɢɟ ɜ 

ɬɟɨɪɟɦɟ 1 ɞɥɹ ɬɢɩɨɜ ܩଶ ɢ Ϝସ . 
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1 Ɉɫɧɨɜɧɵɟ ɩɨɧяɬɢя, ɨɩɪɟɞɟɥɟɧɢя ɢ ɬɟɨɪɟɦɵ 

 

ȼɫɸɞɭ ɜ ɷɬɨɦ ɩɚɪɚɝɪɚɮɟ: Φ  – ɩɪɢɜɟɞɟɧɧɚɹ ɧɟɪɚɡɥɨɠɢɦɚɹ ɫɢɫɬɟɦɚ 

ɤɨɪɧɟɣ, Φ+ и Φ−, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɞɫɢɫɬɟɦɵ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɤɨɪɧɟɣ, П = ПሺΦሻ –ɩɨɞɫɢɫɬɟɦɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɤɨɪɧɟɣ.  

Ɉɩɪɟɞɟɥɟɧɢɟ 1. Пɭɫɬɶ ݎ, ݏ ∈ Φ ɢ ∆ ⊆ П, ∆≠ ∅. ȿɫɥɢ ɫɭщɟɫɬɜɭɟɬ 

ɫɟɦɟɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɤɨɪɧɟɣ ݍଵ, … , ௧ݍ  ∈  ∆ ɬɚɤɨɟ , ɱɬɨ  

ݎ                                          = ݏ + ଵݍ + ڮ +                                             ௧ݍ

ɢ ɞɥɹ ɥɸɛɨɝɨ ɰɟɥɨɝɨ ݅, ͳ ≤ ݅ ≤ ݐ − ͳ, ɫɭɦɦɚ ݏ + ଵݍ + ڮ +  ,௜  ɹɜɥɹɟɬɫɹ ɤɨɪɧɟɦݍ

ɬɨ ɪɚɡɥɨɠɟɧɢɟ (1) ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ s-ɪɚɡɥɨɠɟɧɢɟɦ ɤɨɪɧɹ r ɨɬɧɨɫɢɬɟɥɶɧɨ ∆. 
Чɢɫɥɨ s-ɪɚɡɥɨɠɟɧɢɣ ɤɨɪɧɹ ݎ ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ ܯ௥,௦. 

Ɇɧɨɠɟɫɬɜɨ ܵ௥,௦∆  ɫɱɢɬɚɟɦ ɩɭɫɬɵɦ, ɟɫɥɢ s-ɪɚɡɥɨɠɟɧɢɣ r ɨɬɧɨɫɢɬɟɥɶɧɨ ∆ 

ɧɟ ɫɭɳɟɫɬɜɭɟɬ. Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ 𝐾௥,௦∆ , ɩɨɥɚɝɚɹ 𝐾௥,௦∆ = Ͳ, ɟɫɥɢ ܵ௥,௦∆ = ∅, ɢɧɚɱɟ 

ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ                𝐾௥,௦∆  =  ∑ ௦ܰ,௤ଵሺ௤భ,…,௤೟ሻ∈𝑆ೝ,ೞ∆ ௦ܰ+௤భ,௤మ … ௦ܰ+௤భ+ڮ+௤೟−భ,௤೟ .                  (1) 

ȿɫɥɢ  ∆ = П, ˕о  𝐾௥,௦∆ =  𝐾௥,௦. ɋɥɟɞɭɸɳɚɹ ɬɟɨɪɟɦɚ ɩɨɤɚɡɵɜɚɟɬ ɤɚɤ 

ɫɜɹɡɚɧɵ ɤɨɧɫɬɚɧɬɵ 𝐾௥,௦∆  ɢ 𝐾−௦,−௥∆ . 
   Ɍɟɨɪɟɦɚ 2. Ⱦɥɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ  ∆ ⊆ 𝛱ሺ𝛷ሻ ɢ ɥɸɛɵɯ ݎ, ݏ ∈ Ф ɢɦɟɟɬ 

ɦɟɫɬɨ ɪɚɜɟɧɫɬɜɨ                                      𝐾௥,௦∆ = ሺ−ͳሻℎ௧ሺ௥ሻ−ℎ௧ሺ௦ሻ |௥|మ|௦|మ 𝐾−௦,−௥∆ .                                
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɬɟɨɪɟɦɵ 2 ɫɥɟɞɭɟɬ, ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɱɢɫɥɢɬɶ 

ɤɨɧɫɬɚɧɬɵ 𝐾௥,௦∆  ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ݎ,  .ݏ
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2 ɑɢɫɥɚ ࢘ࡹ,࢙  ɢ  𝑲࢘,࢙∆  ɞɥя ɬɢɩɚ 𝟐ࡳ 

 

  ȼ ɬɪɟɯɦɟɪɧɨɦ ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɣ ɛɚɡɨɣ 𝜀ଵ, 𝜀ଶ, 𝜀ଷ ɜɵɛɟɪɟɦ ɞɜɚ ɜɟɤɬɨɪɚ  ܽ = 𝜀ଵ − 𝜀ଶ,   ܾ = −ʹ𝜀ଶ + 𝜀ଶ + 𝜀ଷ. 
Ɍɨɝɞɚ ɦɧɨɠɟɫɬɜɨ ɜɟɤɬɨɪɨɜ  −͵ܽ − ʹܾ, −͵ܽ − ܾ, −ʹܽ − ܾ, −ܽ − ܾ, −ܽ, −ܾ, ܽ, ܾ, ʹܽ + ܾ, ͵ܽ + ܾ, ͵ܽ + ʹܾ 

ɨɛɪɚɡɭɸɬ ɫɢɫɬɟɦɭ ɤɨɪɧɟɣ ɬɢɩɚ ܩଶ, ɚ ɤɨɪɧɢ ܽ, ܾ, ʹܽ + ܾ, ͵ܽ + ܾ, ͵ܽ + ʹܾ 

-ɟё ɩɨɞɫɢɫɬɟɦɭ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɤɨɪɧɟɣ. Ʉɨɪɧɢ ܽ и ܾɨɛɪɚɡɭɸɬ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɨɪɧɟɣ. 

     ɋɬɪɭɤɬɭɪɧɵɟ ɤɨɧɫɬɚɧɬɵ ௥ܰ,௦ ɚɥɝɟɛɪɵ Ʌɢ ɬɢɩɚ ܩଶ , ɭɤɚɡɚɧɧɵɟ ɜ 

ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ: 

Ɍɚɛɥɢɰɚ 1. ɋɬɪɭɤɬɭɪɧɵɟ ɤɨɧɫɬɚɧɬɵ ࢘ࡺ,࢙ ɚɥɝɟɛɪɵ Ʌɢ ɬɢɩɚ 𝟐ࡳ. 

௥ܰ,௦ ܽ ܾ ܽ + ܾ ʹܽ + ܾ ͵ܽ + ܾ ͵ܽ + ʹܾ ܽ  𝜖ଵ ʹ𝜖ଶ ͵𝜖ଷ   ܾ −𝜖ଵ    𝜖ସ  ܽ + ܾ −ʹ𝜖ଶ   −͵𝜖ହ   ʹܽ + ܾ −͵𝜖ଷ  ͵𝜖ହ    ͵ܽ + ܾ  −𝜖ସ     ͵ܽ + ʹܾ       

௥ܰ,௦ −ܽ −ܾ −ܽ − ܾ −ʹܽ − ܾ −͵ܽ − ܾ −͵ܽ − ʹܾ −ܽ  −𝜖ଵ −ʹ𝜖ଶ −͵𝜖ଷ   −ܾ 𝜖ଵ    −𝜖ସ  −ܽ − ܾ ʹ𝜖ଶ   ͵𝜖ହ   −ʹܽ − ܾ ͵𝜖ଷ  −͵𝜖ହ    −͵ܽ − ܾ       −͵ܽ − ʹܾ       

Ɂɞɟɫɶ 𝜀௜ = ±ͳ, ݅ = ͳ … ͷ. 
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Ɍɚɛɥɢɰɚ 2. ȼɵɫɨɬɵ ࢘, ܽ− ܾ− ܽ− ݏ .࢙ − ܾ −ʹܽ − ܾ −͵ܽ − ܾ −͵ܽ −  ଶ 2 6 2 2 6 6|ݏ| ܾʹ

 

ȼɵɱɢɫɥɢɦ  ɤɨɧɫɬɚɧɬɵ 𝐾௥,௦ ɞɥɹ ɬɢɩɚ ܩଶ. 
Ɍɟɨɪɟɦɚ 3. Пɭɫɬɶ Φ ɫɢɫɬɟɦɚ ɤɨɪɧɟɣ ɬɢɩɚ G2. Зɧɚɱɟɧɢɹ ɤɨɧɫɬɚɧɬ ܯ௥,௦ 

ɢ 𝐾௥,௦ ɩɪɢɜɟɞɟɧɵ ɜ  ɬɚɛɥɢɰɚɯ 3 ɢ 4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 3. Ʉɨɧɫɬɚɧɬɵ ࢘ࡹ,࢙ ɞɥя ɬɢɩɚ 𝟐ࡳ. 𝐾௥,௦  ܽ ܾ ܽ + ܾ ʹܽ + ܾ ͵ܽ + ܾ ͵ܽ + ʹܾ ܽ       ܾ                ܽ + ܾ 1 1           ʹܽ + ܾ 1 1 1          ͵ܽ + ܾ 1 1 1 1       ͵ܽ + ʹܾ 1 1 1 1 1  𝐾௥,௦  −͵ܽ − ʹܾ −͵ܽ − ܾ −ʹܽ − ܾ −ܽ − ܾ −ܽ −ܾ −͵ܽ − ʹܾ       −͵ܽ − ܾ 1      −ʹܽ − ܾ 1 1        −ܽ − ܾ 1 1 1    −ܽ 1 1 1 1   −ܾ 1 1 1 1   
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Ɍɚɛɥɢɰɚ 4. Ʉɨɧɫɬɚɧɬɵ 𝑲࢘,࢙ ɞɥя ɬɢɩɚ 𝟐ࡳ. 𝐾௥,௦  ܽ ܾ ܽ + ܾ ʹܽ + ܾ ͵ܽ + ܾ ͵ܽ + ʹܾ ܽ       ܾ                ܽ + ܾ 𝜖ଵ −𝜖ଵ           ʹܽ + ܾ −ʹ𝜖ଵ𝜖ଶ ʹ𝜖ଵ𝜖ଶ −ʹ𝜖ଶ          ͵ܽ + ܾ ͸𝜖ଵ𝜖ଶ𝜖ଷ −͸𝜖ଵ𝜖ଶ𝜖ଷ ͸𝜖ଶ𝜖ଷ −͵𝜖ଷ       ͵ܽ + ʹܾ −͸𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ ͸𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ −͸𝜖ଶ𝜖ଷ𝜖ସ ͵𝜖ଷ𝜖ସ −𝜖ସ  𝐾௥,௦  −͵ܽ − ʹܾ −͵ܽ − ܾ −ʹܽ − ܾ −ܽ − ܾ −ܽ −ܾ −͵ܽ − ʹܾ       −͵ܽ − ܾ 𝜖ସ      −ʹܽ − ܾ 𝜖ଷ𝜖ସ 𝜖ଷ         −ܽ − ܾ ʹ𝜖ଶ𝜖ଷ𝜖ସ ʹ𝜖ଶ𝜖ଷ ʹ𝜖ଶ     −ܽ −ʹ𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ −ʹ𝜖ଵ𝜖ଶ𝜖ଷ −ʹ𝜖ଵ𝜖ଶ −𝜖ଵ   −ܾ ͸𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ ͸𝜖ଵ𝜖ଶ𝜖ଷ ͸𝜖ଵ𝜖ଶ ͵𝜖ଵ   

 

 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ (ɞɥя ɩɨɥɨɠɢɬɟɥɶɧɵɯ ࢘, ࢙). 

ɋɥɭɱɚɣ 1. ɉɭɫɬɶ ݏ = ܽ. ȿɫɥɢ ݎ = ܽ ɢɥɢ ݎ = ܾ, ɬɨ ܵ௥,௦ = ∅ ɢ ɩɨɷɬɨɦɭ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, ܵ௔+௕,௔ = {ሺܾሻ},  ܵଶ௔+௕,௔ = {ሺܾ, ܽሻ},  ܵଷ௔+௕,௔ = {ሺܾ, ܽ, ܽሻ},  ܵଷ௔+ଶ௕,௔ = {ሺܾ, ܽ, ܽ, ܾሻ}  ɢ,  ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  𝐾௔+௕,௔ = ௔ܰ,௕ = 𝜖ଵ,  𝐾ଶ௔+௕,௔ = ௔ܰ,௕ ௔ܰ+௕,௔ = ሺ𝜖ଵሻሺ−ʹ𝜖ଶሻ = −ʹ𝜖ଵ𝜖ଶ, 𝐾ଷ௔+௕,௔ = ௔ܰ,௕ ௔ܰ+௕,௔ ଶܰ௔+௕,௔ = ሺ𝜖ଵሻሺ−ʹ𝜖ଶሻሺ−͵𝜖ଷሻ = ͸𝜖ଵ𝜖ଶ𝜖ଷ,       𝐾ଷ௔+ଶ௕,௔ = ௔ܰ,௕ ௔ܰ+௕,௔ ଶܰ௔+௕,௔ ଷܰ௔+௕,௕ = ሺ𝜖ଵሻሺ−ʹ𝜖ଶሻሺ−͵𝜖ଷሻሺ−𝜖ସሻ == −͸𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ. 
ɋɥɭɱɚɣ 2. ɉɭɫɬɶ ݏ = ܾ. ȿɫɥɢ ݎ = ܽ ɢɥɢ ݎ = ܾ, ɬɨ ܵ௥,௦ = ∅ ɢ ɩɨɷɬɨɦɭ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, ܵ௔+௕,௕ = {ሺܽሻ},  ܵଶ௔+௕,௕ = {ሺܽ, ܽሻ},  ܵଷ௔+௕,௕ = {ሺܽ, ܽ, ܽሻ},  ܵଷ௔+ଶ௕,௔ = {ሺܽ, ܽ, ܽ, ܾሻ}  ɢ,  ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  𝐾௔+௕,௕ = ௕ܰ,௔ = −𝜖ଵ,  
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 𝐾ଶ௔+௕,௕ = ௕ܰ,௔ ௔ܰ+௕,௔ = ሺ−𝜖ଵሻሺ−ʹ𝜖ଶሻ = ʹ𝜖ଵ𝜖ଶ, 𝐾ଷ௔+௕,௕ = ௕ܰ,௔ ௔ܰ+௕,௔ ଶܰ௔+௕,௔ = ሺ−𝜖ଵሻሺ−ʹ𝜖ଶሻሺ−͵𝜖ଷሻ = −͸𝜖ଵ𝜖ଶ𝜖ଷ,       𝐾ଷ௔+ଶ௕,௕ = ௕ܰ,௔ ௔ܰ+௕,௔ ଶܰ௔+௕,௔ ଷܰ௔+௕,௕ = ሺ−𝜖ଵሻሺ−ʹ𝜖ଶሻሺ−͵𝜖ଷሻሺ−𝜖ସሻ == ͸𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ. 
ɋɥɭɱɚɣ 3. ɉɭɫɬɶ ݏ = ܽ + ܾ. ȿɫɥɢ ݎ = ݎ , ܽ = ܾ ɢɥɢ ݎ = ܽ + ܾ  ɬɨ ܵ௥,௦ = ∅ 

ɢ ɩɨɷɬɨɦɭ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, ܵଶ௔+௕,௔+௕ = {ሺܽሻ},   ܵଷ௔+௕,௔+௕ = {ሺܽ, ܽሻ},   ܵଷ௔+ଶ௕,௔+௕ = {ሺܽ, ܽ, ܾሻ}  ɢ,  ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  𝐾ଶ௔+௕,௔+௕ = ௔ܰ+௕,௔ = −ʹ𝜖ଶ,   𝐾ଷ௔+௕,௔+௕ = ௔ܰ+௕,௔ ଶܰ௔+௕,௔ = ሺ−ʹ𝜖ଶሻሺ−͵𝜖ଷሻ = ͸𝜖ଶ𝜖ଷ, 𝐾ଷ௔+ଶ௕,௔+௕ = ௔ܰ+௕,௕ ଶܰ௔+௕,௔ ଷܰ௔+௕,௔ = ሺ−ʹ𝜖ଶሻሺ−͵𝜖ଷሻሺ−𝜖ସሻ = −͸𝜖ଶ𝜖ଷ𝜖ସ, 
ɋɥɭɱɚɣ 4. ɉɭɫɬɶ ݏ = ʹܽ + ܾ. ȿɫɥɢ ݎ = ݎ , ܽ = ݎ ,ܾ = ܽ + ܾ ɢɥɢ ݎ = ʹܽ +ܾ  ɬɨ ܵ௥,௦ = ∅ ɢ ɩɨɷɬɨɦɭ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, ܵଷ௔+௕,ଶ௔+௕ = {ሺܽሻ} ,  ܵଷ௔+ଶ௕,ଶ௔+௕ ={ሺܽ, ܾሻ}  ɢ,  ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  𝐾ଷ௔+௕,ଶ௔+௕ = ଶܰ௔+௕,௔ = −͵𝜖ଷ,   𝐾ଷ௔+ଶ௕,ଶ௔+௕ = ଶܰ௔+௕,௔ ଷܰ௔+௕,௕ = ሺ−͵𝜖ଷሻሺ−𝜖ସሻ = ͵𝜖ଷ𝜖ସ. 
ɋɥɭɱɚɣ 5. ɉɭɫɬɶ ݏ = ͵ܽ + ܾ. ȿɫɥɢ ݎ = ݎ , ܽ = ݎ ,ܾ = ܽ + ݎ , ܾ = ʹܽ + ܾ  

ɢɥɢ ݎ = ͵ܽ + ܾ  ɬɨ ܵ௥,௦ = ∅ ɢ ɩɨɷɬɨɦɭ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, ܵଷ௔+ଶ௕,ଷ௔+௕ = {ሺܾሻ}  ɢ,  

ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  𝐾ଷ௔+ଶ௕,ଷ௔+௕ = ଷܰ௔+௕,௕ = −𝜖ସ. 
 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ (ɞɥя ɨɬɪɢɰɚɬɟɥɶɧɵɯ ࢘, ࢙). 

ɋɥɭɱɚɣ 1. ɉɭɫɬɶ ݏ = −͵ܽ − ʹܾ. ȿɫɥɢ  ݎ = −͵ܽ − ʹܾ  ɬɨ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, 𝐾−௕,−ଷ௔−ଶ௕ = 𝐾ଷ௔+ଶ௕,௕ = ͸𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ ,  𝐾−௔,−ଷ௔−ଶ௕ = ͳ͵ 𝐾ଷ௔+ଶ௕,௔ = −ʹ𝜖ଵ𝜖ଶ𝜖ଷ𝜖ସ , 
𝐾−௔−௕,−ଷ௔−ଶ௕ = (− ͳ͵) 𝐾ଷ௔+ଶ௕,௔+௕ = ʹ𝜖ଶ𝜖ଷ𝜖ସ , 

𝐾−ଶ௔−௕,−ଷ௔−ଶ௕ = ͳ͵ 𝐾ଷ௔+ଶ௕,ଶ௔+௕ = 𝜖ଷ𝜖ସ ,  𝐾−ଷ௔−௕,−ଷ௔−ଶ௕ = ሺ−ͳሻ𝐾ଷ௔+ଶ௕,ଷ௔+௕ = 𝜖ସ . 
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 ɋɥɭɱɚɣ 2. ɉɭɫɬɶ ݏ = −͵ܽ − ܾ. ȿɫɥɢ ݎ = −͵ܽ − ʹܾ  ɢɥɢ  ݎ = −͵ܽ − ܾ ɬɨ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, 

 𝐾−ଶ௔−௕,−ଷ௔−௕ = ଵଷ 𝐾ଷ௔+௕,ଶ௔+௕ = 𝜖ଷ , 𝐾−௔−௕,−ଷ௔−௕ = ͳ͵ 𝐾ଷ௔+௕,௔+௕ = ʹ𝜖ଶ𝜖ଷ ,   
𝐾−௔,−ଷ௔−௕ = (− ͳ͵) 𝐾ଷ௔+௕,௔ = −ʹ𝜖ଵ𝜖ଶ𝜖ଷ , 𝐾−௕,−ଷ௔−௕ = 𝐾ଷ௔+௕,௕ = ͸𝜖ଵ𝜖ଶ𝜖ଷ.       

ɋɥɭɱɚɣ 3. ɉɭɫɬɶ ݏ = −ʹܽ − ܾ. ȿɫɥɢ ݎ = −͵ܽ − ݎ , ܾʹ = −͵ܽ − ܾ  ɢɥɢ  ݎ = −ʹܽ − ܾ  ɬɨ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, 𝐾−௔−௕,−ଶ௔−௕ = ሺ−ͳሻ𝐾ଶ௔+௕,௔+௕ = ʹ𝜖ଶ , 𝐾−௔,−ଶ௔−௕ = 𝐾ଶ௔+௕,௔ = −ʹ𝜖ଵ𝜖ଶ , 𝐾−௕,−ଶ௔−௕ = ͵𝐾ଶ௔+௕,௕ = ͸𝜖ଵ𝜖ଶ. 
ɋɥɭɱɚɣ 4. ɉɭɫɬɶ ݏ = −ܽ − ܾ. ȿɫɥɢ  ݎ = −͵ܽ − ݎ , ܾʹ = −͵ܽ − ݎ  ,ܾ =−ʹܽ − ܾ ɢɥɢ ݎ = −ܽ − ܾ  ɬɨ  𝐾௥,௦ = Ͳ. Ⱦɚɥɟɟ, 𝐾−௔,−௔−௕ = ሺ−ͳሻ𝐾௔+௕,௔ = −𝜖ଵ , 𝐾−௕,−௔−௕ = ሺ−͵ሻ𝐾௔+௕,௕ = ͵𝜖ଵ. 
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3 ɑɢɫɥɚ ࢘ࡹ,࢙  ɢ  𝑲࢘,࢙∆  ɞɥя ɬɢɩɚ 𝟒ࡲ 

 

ȼ ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ℝସ ɜɵɛɟɪɟɦ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɣ ɛɚɡɢɫ 𝜀ଵ, 𝜀ଶ, 𝜀ଷ, 𝜀ସ. Ɇɧɨɠɟɫɬɜɨ ɜɟɤɬɨɪɨɜ ±𝜀௜ ሺͳ ≤ ݅ ≤ Ͷሻ ,      ± 𝜀௜ ± 𝜀௝ ሺͳ ≤ ݅ ≤ ݆ ≤ Ͷሻ,     ͳʹ ሺ±𝜀ଵ ± 𝜀ଶ ± 𝜀ଷ ± 𝜀ସ ሻ 

ɨɛɪɚɡɭɸɬ ɜ ℝସ ɫɢɫɬɟɦɭ ɤɨɪɧɟɣ ɬɢɩɚ ܨସ , ɚ ɤɨɪɧɢ  ܽ = 𝜀ଶ − 𝜀ଷ, ܾ = 𝜀ଷ − 𝜀ସ, ܿ = 𝜀ସ, ݀ = ଵଶ ሺ𝜀ଵ − 𝜀ଶ − 𝜀ଷ − 𝜀ସሻ. 

ɨɛɪɚɡɭɸɬ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɨɪɧɟɣ. 

ȼ ɥɢɧɟɣɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ℝସ ɫ ɛɚɡɨɣ  ܽ, ܾ, ܿ, ݀  ɨɩɪɟɞɟɥɢɦ ɥɢɧɟɣɧɵ 

ɩɨɪɹɞɨɤ, ɫɱɢɬɚɹ  ݔ = ଵܽߙ  + ଶܾߙ + ଷܿߙ + ସ݀ߙ ظ ଵܽߚ + ଶܾߚ + ଷܿߚ + ସ݀ߚ =  ,ݕ
ɟɫɥɢ ɩɟɪɜɵɣ ɨɬɥɢɱɧɵɣ ɨɬ ɧɭɥɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɧɨɫɬɢ  ݔ − ݕ = ሺߙଵ − ଵሻܽߚ + ሺߙଶ − ଶሻܾߚ + ሺߙଷ − ଷሻܿߚ + ሺߙସ −  ସሻ݀ߚ

ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɷɬɢɦ ɩɨɪɹɞɤɨɦ ɤɨɪɧɢ ɫɢɫɬɟɦɵ 

ɤɨɪɧɟɣ ܨସ ɭɩɨɪɹɞɨɱɚɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ݀ ط ܿ ط ܿ + ݀ ط ܾ ط ܾ + ܿ ط ܾ + ܿ + ݀ ط ܾ + ʹܿ ط ܾ + ʹܿ + ݀ ط ܾ +ʹܿ + ʹ݀ ط ܽ ط ܽ + ܾ ط ܽ + ܾ + ܿ ط ܽ + ܾ + ܿ + ݀ ط ܽ + ܾ + ʹܿ ط ܽ + ܾ +ʹܿ + ݀ ط ܽ + ܾ + ʹܿ + ʹ݀ ط ܽ + ʹܾ + ʹܿ ط ܽ + ʹܾ + ʹܿ + ݀ ط ܽ + ʹܾ + ͵ܿ +݀ ط ܽ + ʹܾ + ʹܿ + ʹ݀ ط ܽ + ʹܾ + ͵ܿ + ʹ݀ ط ܽ + ʹܾ + Ͷܿ + ʹ݀ ط ܽ + ͵ܾ +Ͷܿ + ʹ݀ ط ʹܽ + ͵ܾ + Ͷܿ + ʹ݀. 

Ɂɧɚɤɢ ɫɬɪɭɤɬɭɪɧɵɯ ɤɨɧɫɬɚɧɬ, ɨɬɜɟɱɚɸɳɢɯ ɷɤɫɬɪɚ-ɫɩɟɰɢɚɥɶɧɵɦ ɩɚɪɚɦ, 

ɜɵɛɟɪɟɦ ɤɚɤ ɭɤɚɡɚɧɨ ɧɢɠɟ: ௗܰ,௖ = ͳ,  ௗܰ,   ௕+௖ = ͳ, ௗܰ,௕+ଶ௖ = ͳ,  ௗܰ,௕+ଶ௖+ௗ = ʹ,  ௗܰ,௔+௕+௖ = ͳ,  ௗܰ,௔+௕+ଶ௖ =ͳ,  ௗܰ,௔+ଶ௕+ଶ௖ = ͳ,  ௗܰ,௔+௕+ଶ௖+ௗ = ʹ,  ௗܰ,௔+ଶ௕+ଶ௖+ௗ = ʹ, ௗܰ,௔+ଶ௕+ଷ௖+ௗ =ͳ,  ௖ܰ,ௗ = ͳ,  ௖ܰ,௕+௖ = ʹ, ௖ܰ,௔+௕ = ͳ,  ௖ܰ,௔+௕+௖ = ʹ,  ௖ܰ,௔+ଶ௕+ଶ௖+ௗ =ͳ,  ௖ܰ,௔+ଶ௕+ଷ௖+ଶௗ = ʹ,  ௕ܰ,௔ = ͳ,  ௕ܰ,௔+௕+ଶ௖ = ͳ,  ௕ܰ,௔+ଶ௕+ସ௖+ଶௗ =ͳ,  ௔ܰ,௔+ଷ௕+ସ௖+ଶௗ = ͳ.  
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Ɂɧɚɱɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɤɨɧɫɬɚɧɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ɧɢɠɟ. 

Ɂɞɟɫɶ ɤɨɪɧɸ ݀ ɩɪɢɫɜɨɟɧ ɧɨɦɟɪ 1, ɢ ɞɚɥɟɟ ɧɨɦɟɪɚ ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɩɨ 

ɜɨɡɪɚɫɬɚɧɢɸ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɩɨɪɹɞɨɱɟɧɢɟɦ.  

Ɍɚɛɥɢɰɚ 5.1. ɋɬɪɭɤɬɭɪɧɵɟ ɤɨɧɫɬɚɧɬɵ ࢘ࡺ,࢙ ɚɥɝɟɛɪɵ Ʌɢ ɬɢɩɚ 𝟒ࡲ. 

௥ܰ,௦ 1 2 3 4 5 6 7 8 9 10 11 12 

1  1   1  1 2    1 

2 -1   1 2 1     1 ʹ 

3    ͳ 1 2     1 ͳ 

4  -1 -1       1   

5 -1 -2 -1       1  -2 

6  -1 -2       1  -1 

7 -1         1 1  

8 -2         1 1 1 

9          1 1 1 

10    -1 -1 -1 -1 -1 -1    

11  -1 -1    -1 -1 -1    

12 -1 -2 -1  2 1  -1 -1    

13  -1 -2  1 2 1 1     

14 -1   -1  1   -1    

15 -2   -1 -1 1  2     

16    -1 -1  -1      

17 -1  1      -1    

18 -2 -1 1     2     

19 -1  2   -2       

20  -1     -1      

21  -2   2       -2 

 22    -1       1  

23          -1   

24             
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Ɍɚɛɥɢɰɚ 5.2. ɋɬɪɭɤɬɭɪɧɵɟ ɤɨɧɫɬɚɧɬɵ ࢘ࡺ,࢙ ɚɥɝɟɛɪɵ Ʌɢ ɬɢɩɚ 𝟒ࡲ. 

௥ܰ,௦ 13 14 15 16 17 18 19 20 21 22 23 24 

1  1 2  2 2 1      

2 1     1  1 2    

3 1    -1 -1 -2      

4  1 1 1      1   

5 -1  1 1     -2    

6 -2 -1 -1    2      

7 -1   1    1     

8 1  -2   -2       

9  1   1        

10           1  

11          -1   

12         2    

13       -2      

14        -1     

15      2       

16     -1        

17    1         

18   -2          

19 2            

20  1           

21             

22             

23             

24             
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Ɍɟɨɪɟɦɚ 4. Зɧɚɱɟɧɢɹ ɤɨɧɫɬɚɧɬ ܯ௥,௦ ɢ 𝐾௥,௦  ɞɥɹ ɬɢɩɚ ܨସ   ɩɪɢɜɟɞɟɧɵ ɜ  

ɬɚɛɥɢɰɚɯ 6 ɢ 7 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
Ɍɚɛɥɢɰɚ 6.1. Ʉɨɧɫɬɚɧɬɵ ࢘ࡹ,࢙ ɞɥя ɬɢɩɚ 𝟒ࡲ. K୰,ୱ 1 2 3 4 5 6 7 8 9 10 11 12 

1             

2             

3 1 1           

4             

5 1 1  1         

6 1 2 1 1 1        

7  3  1 1        

8 1 3 1 2 2 1 1      

9 1  1 2 2 1 1 1     

10             

11    1      1   

12  1  2 1     1 1  

13 1 3 1 3 2 1    1 1 1 

14  2  3 2  1   1 1 1 

15 2 5 2 8 4 2 2 1  2 2 1 

16 3 8 3 10 6 3 3 1 1 2 2 1 

17  2  3 2  1   1 1 1 

18 2 7 2 11 6  3 1  3 3 3 

19 2 7 2 11 6 2 3 1  3 3 3 

20 5 15 5 21 12 5 6 1 1 5 5 2 

21 7 22 7 32 18 7 9 2 1 8 8 5 

22 7 22 7 32 18 7 9 2 1 8 8 5 

23 7 22 7 32 18 7 9 2 1 8 8 5 

24 7 22 7 32 18 7 9 2 1 8 8 5 
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Ɍɚɛɥɢɰɚ 6.2. Ʉɨɧɫɬɚɧɬɵ ࢘ࡹ,࢙ ɞɥя ɬɢɩɚ 𝟒ࡲ. K୰,ୱ 13 14 15 16 17 18 19 20 21 22 23 24 

1             

2             

3             

4             

5             

6             

7             

8             

9             

10             

11             

12             

13             

14             

15 1 1           

16 1 1 1          

17  1           

18 1 1 1  1        

19 1 1 1  1 1       

20 1 2 2 1 1 1       

21 2 2 3 1 2 2 1 1     

22 2 2 3 1 2 2 1 1 1    

23 2 2 3 1 2 2 1 1 1 1   

24 2 2 3 1 2 2 1 1 1 1 1  
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Ɍɚɛɥɢɰɚ 7.1. Ʉɨɧɫɬɚɧɬɵ 𝑲࢘,࢙ ɞɥя ɬɢɩɚ 𝟒ࡲ. K୰,ୱ 1 2 3 4 5 6 7 8 9 10 11 12 

1             

2             

3 1 1           

4             

5 1 1  1         

6 1 -1 1 -1 -1        

7  1  1 1        

8 -1 1 -1 1 1 -1 1      

9 1  1 1 1 1 1 -1     

10             

11    1      -1   

12          1 -1  

13 1  1 -1 1 1    -1 1 -1 

14          -2 2 -2 

15 -2  -2   -2  1  3 -3 3 

16 4  4   4  -1 1 -6 6 -6 

17          2 -2 2 

18        -1  -5 5 -4 

19 -1  -1   -1  1  5 -5 4 

20 -2  -2   -2  2 -1 16 -16 6 

21 -2  -2   -2  -3 1 -21 21 11 

22 -8  -8   -8  6 -2 42 -42 22 

23 8  8   8  -6 2 -42 42 -22 

24 -8  -8   -8  6 -2 42 -42 22 
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Ɍɚɛɥɢɰɚ 7.2. Ʉɨɧɫɬɚɧɬɵ 𝑲࢘,࢙ ɞɥя ɬɢɩɚ 𝟒ࡲ. K୰,ୱ 13 14 15 16 17 18 19 20 21 22 23 24 

1             

2             

3             

4             

5             

6             

7             

8             

9             

10             

11             

12             

13             

14             

15 -1 -1           

16 2 2 -2          

17  -1           

18 1 1 -1  -1        

19 -1 -1 1  1 -1       

20 -2 -2 3 -1 2 -2       

21 3 3 -5 1 -3 4 -1 -1     

22 -6 -6 10 -2 8 -8 2 2 -2    

23 8 6 -10 2 -8 8 -2 -2 2 -1   

24 -8 -6 10 -2 8 -8 2 2 -2 1 -1  
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Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ (ɞɥя ɩɨɥɨɠɢɬɟɥɶɧɵɯ ࢘, ࢙) 

Ɂɚɮɢɤɫɢɪɭɟɦ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɤɨɪɧɢ ݎ и ݏ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ 

ɱɢɫɥɨ ɫɥɚɝɚɟɦɵɯ ɜ ɫɭɦɦɟ (1) ɞɥɹ 𝐾௥,௦ ɢ ɢɯ ɜɢɞ, ɩɨɫɬɪɨɢɦ ɫɥɟɞɭɸɳɢɣ ɝɪɚɮ G. 

ȼɟɪɲɢɧɚɦɢ ɝɪɚɮɚ G ɛɭɞɭɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɤɨɪɧɢ ɫɢɫɬɟɦɵ ܨସ. ɉɪɨɰɟɫɫ 

ɩɨɫɬɪɨɟɧɢɹ ɪɟɛɟɪ ɝɪɚɮɚ G ɫɥɟɞɭɸɳɢɣ. ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɫɦɨɬɪɢɦ ɤɚɤɢɟ ɢɡ 

ɤɨɪɧɟɣ ɜɵɫɨɬɵ ℎݐሺݏሻ + ͳ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɢɡ S ɩɪɢɛɚɜɥɟɧɢɟɦ ɩɪɨɫɬɨɝɨ 

ɤɨɪɧɹ ɢɡ  ܨସ ɢ ɫɨɟɞɢɧɹɟɦ ɪɟɛɪɨɦ ɨɬ S ɤ ɞɚɧɧɨɦ ɤɨɪɧɸ ɢ ɩɪɢɫɜɨɢɦ ɜɟɪɲɢɧɟ 1. 

ȿɫɥɢ ɧɚ – ɦ ɲɚɝɟ ɜɫɟ ɤɨɪɧɢ ɜɵɫɨɬɵ ℎݐሺݏሻ + ݅  ɩɪɨɫɦɨɬɪɟɧɵ, ɬɨ ɧɚ ݅ + ͳ– ɦ  

ɲɚɝɟ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤɢɟ ɤɨɪɧɢ ɜɵɫɨɬɵ  ℎݐሺݏሻ + ݅ + ͳ  ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɢɡ 

ɤɨɪɧɟɣ ɜɵɫɨɬɵ ℎݐሺݏሻ + ݅  ɩɪɢɛɚɜɥɟɧɢɟɦ ɩɪɨɫɬɨɝɨ ɤɨɪɧɹ, ɢ ɫɨɟɞɢɧɹɟɦ ɢɯ 

ɪɟɛɪɚɦɢ. ɉɨɦɟɬɤɚ ɤɨɪɧɹ ɜɵɫɨɬɵ ℎݐሺݏሻ + ݅ + ͳ  ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɨɦɟɬɨɤ ɤɨɪɧɟɣ ɜɵɫɨɬɵ ℎݐሺݏሻ + ݅, ɤɨɧɰɵ ɪɟɛɟɪ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɜ ɞɚɧɧɭɸ 

ɜɟɪɲɢɧɭ. 

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɞɥɹ ɫɥɭɱɚɹ  ݎ = ʹܽ + ͵ܾ + Ͷܿ + ݏ , ݀ʹ = ܽ. Ƚɪɚɮ G 

ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ 1.   

 

 

ɪɢɫ 1. 
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ɂɡ ɝɪɚɮɚ ɜɢɞɧɨ, ɱɬɨ ɫɭɦɦɚ (1) ɞɥɹ 𝐾௥,௦ ɫɨɞɟɪɠɢɬ 8 ɫɥɚɝɚɟɦɵɯ, ɤɨɬɨɪɵɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɩɟɰɢɚɥɶɧɵɦ ɪɚɡɥɨɠɟɧɢɹɦ (ɩɭɬɢ ɜ ɝɪɚɮɟ G ɫɨɟɞɢɧɹɸɬ "ܽ" ܿ "ʹܽ + ͵ܾ + Ͷܿ + ݎ  ( "݀ʹ = ܽ + ܾ + ܿ + ݀ + ܿ + ݀ + ܾ + ܿ + ܿ + ܾ + ݎ .ܽ = ܽ + ܾ + ܿ + ܿ + ݀ + ݀ + ܾ + ܿ + ܿ + ܾ + ݎ .ܽ = ܽ + ܾ + ܿ + ݀ + ܿ + ܾ + ܿ + ݀ + ܿ + ܾ + ݎ .ܽ = ܽ + ܾ + ܿ + ݀ + ܿ + ܾ + ݀ + ܿ + ܿ + ܾ + ݎ .ܽ = ܽ + ܾ + ܿ + ܿ + ܾ + ݀ + ܿ + ݀ + ܿ + ܾ + ݎ .ܽ = ܽ + ܾ + ܿ + ܿ + ݀ + ܾ + ܿ + ݀ + ܿ + ܾ + ݎ .ܽ = ܽ + ܾ + ܿ + ܿ + ܾ + ݀ + ݀ + ܿ + ܿ + ܾ + ݎ .ܽ = ܽ + ܾ + ܿ + ܿ + ݀ + ܾ + ݀ + ܿ + ܿ + ܾ + ܽ. 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɤɨɧɫɬɚɧɬ ɚɥɝɟɛɪɵ Ʌɢ ɬɢɩɚ ܨସ ɞɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ ͳሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,ௗ ௔ܰ+௕+˔+ௗ,௖ ௔ܰ+௕+ଶ˔,ௗ ௔ܰ+௕+ଶ˔+ଶௗ,௕ ௔ܰ+ଶ௕+ଶ˔+ଶௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔ =ሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = Ͷ. ʹሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,௖ ௔ܰ+௕+ଶ௖,ௗ ௔ܰ+௕+ଶ˔+ௗ,ௗ ௔ܰ+௕+ଶ˔+ଶௗ,௕ ௔ܰ+ଶ௕+ଶ˔+ଶௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔= ሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = ͺ. ͵ሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,ௗ ௔ܰ+௕+˔+ௗ,௖ ௔ܰ+௕+ଶ˔,௕ ௔ܰ+ଶ௕+ଶ˔+ௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ௗ,ௗ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔ =ሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = ʹ. Ͷሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,ௗ ௔ܰ+௕+˔+ௗ,௖ ௔ܰ+௕+ଶ˔,௕ ௔ܰ+ଶ௕+ଶ˔+ௗ,ௗ ௔ܰ+ଶ௕+ଶ˔+ଶௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔= ሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = Ͷ. ͷሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,௖ ௔ܰ+௕+ଶ˔,௕ ௔ܰ+ଶ௕+ଶ˔,ௗ ௔ܰ+ଶ௕+ଶ˔+ௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ௗ,ௗ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔= ሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = Ͷ. 
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͸ሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,௖ ௔ܰ+௕+ଶ˔,ௗ ௔ܰ+௕+ଶ˔+ௗ,௕ ௔ܰ+ଶ௕+ଶ˔+ௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ௗ,ௗ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔= ሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = Ͷ. ͹ሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,௖ ௔ܰ+௕+ଶ௖,௕ ௔ܰ+ଶ௕+ଶ˔,ௗ ௔ܰ+ଶ௕+ଶ˔+ଶௗ,ௗ ௔ܰ+ଶ௕+ଶ˔+ଶௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔= ሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = ͺ. ͺሻ ௔ܰ,௕ ௔ܰ+௕,˔ ௔ܰ+௕+௖,௖ ௔ܰ+௕+ଶ௖,ௗ ௔ܰ+௕+ଶ˔+ௗ,௕ ௔ܰ+ଶ௕+ଶ˔+ௗ,ௗ ௔ܰ+ଶ௕+ଶ˔+ଶௗ,௖ ௔ܰ+ଶ௕+ଷ˔+ଶௗ,௖ 

௔ܰ+ଶ௕+ସ˔+ଶௗ,௕ ௔ܰ+ଷ௕+ସ˔+ଶௗ,௔= ሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ʹሻሺ−ͳሻሺ−ͳሻ = ͺ. 
ȼ ɢɬɨɝɟ, ɩɨɥɭɱɚɟɦ  𝐾ଶ௔+ଷ௕+ସ௖+ଶௗ,௔ = Ͷ + ͺ + ʹ + Ͷ + Ͷ + Ͷ + ͺ + ͺ = Ͷʹ. 
Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɱɢɫɥɟɧɵ ɤɨɧɫɬɚɧɬɵ 𝐾௥,௦  ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɚɪ ݎ, ݏ ∈  .+ସܨ
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɚɛɨɬɟ ɩɨɥɭɱɟɧɵ  ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
1. ȼɵɱɢɫɥɟɧɵ ɤɨɧɫɬɚɧɬɵ ܯ௥,௦ ɢ  𝐾௥,௦ ɞɥɹ ɬɢɩɚ ܩଶ (ɞɥɹ 

ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ݎ,  . (ݏ
2. ȼɵɱɢɫɥɟɧɵ ɤɨɧɫɬɚɧɬ ܯ௥,௦ ɢ  𝐾௥,௦  ɞɥɹ ɬɢɩɚ ܨସ (ɞɥɹ 

ɩɨɥɨɠɢɬɟɥɶɧɵɯ ݎ,  . (ݏ
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