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ˏ̃̆̅̆̎̉̆ 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʠʩʩʣʝʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʦʪʞʠʛʘ ʂʦʰʠ, 

ʧʨʠʤʝʥʝʥʥʦʛʦ ʢ ʟʘʜʘʯʝ ʦʙ ʫʤʥʦʤ ʤʫʨʘʚʴʝ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʫʤʝʥʴʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

1. ˜̏̒̓́̎̏̃̋́ ̘̈́̅́̉ 
ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ð ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʩʢʦʨʦʩʪʠ 

ʫʤʝʥʴʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʦʪʞʠʛʘ ʂʦʰʠ, 

ʩʪʨʦʷʱʝʛʦ ʘʚʪʦʤʘʪ ʄʫʨʘ ʠʟ ʜʝʚʷʪʠ ʩʦʩʪʦʷʥʠʡ ʟʘ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ 

ʧʨʠ ʟʘʜʘʥʥʦʡ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

1.1  ̃ ̏̒̓́̎̏̃̋́ ̘̈́̅́̉ ̏̂ Ⱥ̔ ̍̎̏̍ ̝̍̔̑́̃̆Ȼ 

ɼʘʥʦ ʧʦʣʝ 32Ĭ32 ʢʣʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʘ. ɺ 89 ʢʣʝʪʢʘʭ 

ʥʘʭʦʜʠʪʩʷ ʝʜʘ, ʦʩʪʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʫʩʪʳ (ʨʠʩ.1).  

 

ʈʠʩ.1. ʇʦʣʝ 

 

Start 
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ʀʟʥʘʯʘʣʴʥʦ ʤʫʨʘʚʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʢʣʝʪʢʝ Start. ʄʫʨʘʚʝʡ ʚʠʜʠʪ ʪʦʣʴʢʦ ʢʣʝʪʢʫ 

ʧʝʨʝʜ ʩʦʙʦʡ. ɿʘ ʭʦʜ ʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ: 

¶ ʧʦʚʝʨʥʫʪʴ ʥʘʣʝʚʦ; 

¶ ʧʦʚʝʨʥʫʪʴ ʥʘʧʨʘʚʦ; 

¶ ʩʜʝʣʘʪʴ ʰʘʛ ʚʧʝʨʝʜ ʠ, ʝʩʣʠ ʪʘʤ ʝʩʪʴ ʝʜʘ, ʩʲʝʩʪʴ ʝʝ; 

¶ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʪʴ. 

ɺʩʝʛʦ ʜʝʣʘʝʪʩ ̫ 200 ʭʦʜʦʚ. ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʘʚʪʦʤʘʪ, ʫʧʨʘʚʣʷʶʱʠʡ 

ʤʫʨʘʚʴʝʤ, ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʠʩʣʦʤ ʩʦʩʪʦʷʥʠʡ ʪʘʢʦʡ, ʯʪʦ ʤʫʨʘʚʝʡ ʩʲʝʩʪ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʝʜʳ ʟʘ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʭʦʜʦʚ. 

1.2  ̱ ̃̓̏̍́̓ ˙̔̑́ 

ɸʚʪʦʤʘʪ, ʚ ʢʦʪʦʨʦʤ ʚʳʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʩʦʩʪʦʷʥʠʷ, 

ʥʘʟʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʦʤ ʄʫʨʘ. 

ɸʚʪʦʤʘʪ ʄʫʨʘ ð A = {S, X, Y, ŭ, Õ}  

¶ S ð ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ; 

¶ X ð ʤʥʦʞʝʩʪʚʦ ʚʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʧʝʨʝʜ ʤʫʨʘʚʴʝʤ ʝʩʪʴ ʝʜʘ ʠʣʠ 

ʥʝʪ ʝʜʳ); 

¶ Y ð ʤʥʦʞʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʜʝʡʩʪʚʠʷ ʤʫʨʘʚʴʷ); 

¶ ŭ:S Ĭ X Ÿ S ð ʬʫʥʢʮʠʷ ʧʝʨʝʭʦʜʦʚ; 

¶ Õ:S Ÿ Y ð ʬʫʥʢʮʠʷ ʜʝʡʩʪʚʠʡ. 

ɸʚʪʦʤʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ ʩʦʩʪʦʷʥʠʡ, ʛʜʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʟʘʧʠʩʘʥʦ ʪʨʠ ʟʥʘʯʝʥʠʷ ð ʜʝʡʩʪʚʠʝ, ʩʦʚʝʨʰʘʝʤʦʝ ʚ ʩʦʩʪʦʷʥʠʠ, 

ʧʝʨʝʭʦʜ, ʝʩʣʠ ʧʝʨʝʜ ʤʫʨʘʚʴʝʤ ʝʩʪʴ ʝʜʘ, ʠ ʧʝʨʝʭʦʜ, ʝʩʣʠ ʧʝʨʝʜ ʤʫʨʘʚʴʝʤ ʝʜʳ 

ʥʝʪ. 

ʆʜʠʥ ʠʟ ʣʫʯʰʠʭ ʘʚʪʦʤʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʢʦʪʦʨʳʡ ʩʲʝʜʘʝʪ 

87 ʝʜʠʥʠʮ ʝʜʳ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠc. 2.  

 

ʈʠʩ. 2. ɸʚʪʦʤʘʪ ʄʫʨʘ 

ʉʪʘʨʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʤʝʯʝʥʦ ʩʝʨʳʤ ʮʚʝʪʦʤ. ɺʭʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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¶ T ð ʧʝʨʝʜ ʤʫʨʘʚʴʝʤ ʝʩʪʴ ʝʜʘ; 

¶ F ð ʧʝʨʝʜ ʤʫʨʘʚʴʝʤ ʝʜʳ ʥʝʪ. 

ɼʝʡʩʪʚʠʷ ʦʙʦʟʥʘʯʝʥʳ ʪʘʢ: 

¶ M ð ʩʜʝʣʘʪʴ ʰʘʛ ʚʧʝʨʝʜ ʠ ʩʲʝʩʪʴ ʝʜʫ ʝʩʣʠ ʦʥʘ ʪʘʤ ʝʩʪʴ; 

¶ L ð ʧʦʚʝʨʥʫʪʴ ʥʘʣʝʚʦ. 

2. ˝̗̠̆́̌̉̈́̉ 

ʀʩʭʦʜʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java. 

ɻʨʘʬʠʢʠ ʧʦʩʪʨʦʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʙʠʙʣʠʦʪʝʢʠ jfreechart[2]. 

2.1  l ̗̠̔̎̋̉ ̐̑̉̒̐̏̒̏̂̌̆̎̎̏̒̓̉ 

ʌʫʥʢʮʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʘʚʪʦʤʘʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ

200

200 steps
foodFit

-
+= , ʛʜʝ food ɂʢʦʣʠʯʝʩʪʚʦ ʩʲʝʜʝʥʥʦʡ ʝʜʳ, steps ɂ ʯʠʩʣʦ ʰʘʛʦʚ, 

ʩʦʚʝʨʰʝʥʥʳʭ ʤʫʨʘʚʴʝʤ. 

2.2 ̇ ̆̓̏̅ ̏̓̇̉̄́ ̠ ̙̏̉ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʘʚʪʦʤʘʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ ʤʝʥʷʝʤ ʧʝʨʝʭʦʜʳ 

ʠʣʠ ʜʝʡʩʪʚʠʷ ʚ ʩʦʩʪʦʷʥʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʂʦʰʠ ʩ ʧʣʦʪʥʦʩʪʴʶ 

22

1 )(

1

Txx

T

+-p
 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ, ʛʜʝ1x ð ʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʝʨʝʭʦʜʘ ʠʣʠ ʜʝʡʩʪʚʠʷ, x  ð ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ, ʧʨʠʯʝʤ, 01 =-xx  

ʝʩʣʠ xx =1 , ʘ ʠʥʘʯʝ 11 =-xx . ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʚʝʨʦʷʪʥʦʩʪʠ ʤʫʪʘʮʠʠ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʦʧʠʩʘʥʥʦʤ  ʨʘʩʧʨʝʜʝʣʝʥʠʠ. 

 

ʈʠʩ.3. ɺʝʨʦʷʪʥʦʩʪʴ ʤʫʪʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʘʚʪʦʤʘʪ ʙʳʣ ʟʘʤʝʥʝʥ ʥʦʚʳʤ, 

ʩʛʝʥʝʨʠʨʫʝʤ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ a ʦʪ 0 ʜʦ 1. ɽʩʣʠ a ʤʝʥʴʰʝ )/exp( TFitD , ʛʜʝ FitD  ð 

ʨʘʟʥʦʩʪʴ ʬʫʥʢʮʠʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ ʘʚʪʦʤʘʪʦʚ, ʪʦ ʧʨʠʥʠʤʘʝʤ 

ʥʦʚʳʡ ʘʚʪʦʤʘʪ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ nck

T
T

/

0= , ʛʜʝ ʩ ð ʠʩʩʣʝʜʫʝʤʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, n ð ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ, 0T  ð ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, k ð ʥʦʤʝʨ 

ʠʪʝʨʘʮʠʠ. 

3. ̋ ̝̜̆̈̔̌̓́̓ ̜̑́̂̏̓ 

ʀʩʩʣʝʜʦʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʦʪʞʠʛʘ ʂʦʰʠ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʩ = 2,0; 

1,9; 1,8; 1,7; 1,6; 1,5; 1,4; 1,3; 1.2; 1.1; 1.0. ɼʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

100 ʟʘʧʫʩʢʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʩ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʢʘʞʜʦʛʦ ʠʟ ʟʘʧʫʩʢʦʚ (ʨʠʩ.4 

ð ʨʠʩ.14), ʘ ʪʘʢʞʝ ʛʨʘʬʠʢ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ (ʨʠʩ.15). ʀʟʤʝʨʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʚʥʦʡ ʝʜʠʥʠʮʝ ʠ ʢʦʣʠʯʝʩʪʚʝ ʠʪʝʨʘʮʠʡ 

ʨʘʚʥʦʤ 1000000.  

ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʨʝʰʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ c ʦʪ 

1,7 ʜʦ 1,3. ʇʨʠ ʟʥʘʯʝʥʠʷʭ c ʧʨʝʚʳʰʘʶʱʠʭ 1.7 ʪʝʤʧʝʨʘʪʫʨʘ ʫʙʳʚʘʝʪ ʩʣʠʰʢʦʤ 

ʙʳʩʪʨʦ, ʠ ʠʟ-ʟʘ ʵʪʦʛʦ ʬʫʥʢʮʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʣʦʢʘʣʴʥʦʛʦ 

ʤʘʢʩʠʤʫʤʘ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʤʝʥʷʝʪʩʷ. ʇʨʠ ʟʥʘʯʝʥʠʷʭ c ʤʝʥʴʰʠʭ 1,3 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʦʪʞʠʛʘ ʂʦʰʠ ʧʘʜʘʝʪ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʥʝ ʫʩʧʝʚʘʝʪ ʫʧʘʩʪʴ ʜʦ ʪʘʢʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʭʫʜʰʝʛʦ 

ʨʝʰʝʥʠʷ ʤʘʣʳ. ʊʘʢʞʝ ʟʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʘʚʥʦʛʦ 0,05 ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʘ ʦʯʝʥʴ ʤʘʣʘ, ʪʘʢ ʯʪʦ ʧʨʦʜʦʣʞʘʪʴ 

ʚʳʯʠʩʣʝʥʠʷ ʧʨʠ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʙʝʩʧʦʣʝʟʥʦ. 
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ʈʠʩ. 4. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 2.0 

 

ʈʠʩ. 5. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 1.9 
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ʈʠʩ. 6. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 1.8 

 

ʈʠʩ. 7. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 1.7 
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ʈʠʩ. 8. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 1.6 

 

ʈʠʩ. 9. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 1.5 



10 
 

 

ʈʠʩ. 10. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 1.4 

 

ʈʠʩ. 11. ɻʨʘʬʠʢʠ ʟʘʧʫʩʢʦʚ ʧʨʠ c = 1.3 

 










