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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
  «ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɅȿɋɈɋɂȻɂɊɋɄɂɃ ɉȿȾȺȽɈȽɂЧȿɋɄɂɃ ɂɇɋɌɂɌɍɌ – 

ɮɢɥɢɚɥ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥьɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
 

ȼɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ, ɢɧɮɨɪɦɚɬɢɤɢ ɢ ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ 
ɤɚɮɟɞɪɚ 

 

 
 

         
  

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 
 

44.03.05 ɉɟɞɚɝɨɝɢɱɟɫɤɨɟ ɨɛɪɚɡɨɜɚɧɢɟ (ɫ ɞɜɭɦɹ ɩɪɨɮɢɥɹɦɢ ɩɨɞɝɨɬɨɜɤɢ) 
ɤɨɞ-ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 

ɆȿɌɈȾɂɄȺ ɂɁɍɑȿɇɂə ɌȿɆЫ «ɌɊɂȽɈɇɈɆȿɌɊɂɑȿɋɄɂȿ ɍɊȺȼɇȿɇɂə» 
ȼ ɄɍɊɋȿ ɆȺɌȿɆȺɌɂɄɂ ɋɊȿȾɇȿɃ ɒɄɈɅЫ 

 

 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 

      
ȿ. ɇ. əɤɨɜɥɟɜɚ 

  ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
ɋɬɭɞɟɧɬ      Ⱦ.Ⱥ. ɉɨɡɞɟɟɜɚ 
  ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ      ȿ. ɇ. əɤɨɜɥɟɜɚ 
    ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 
Ʌɟɫɨɫɢɛɢɪɫɤ 2022 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
            .Ʌ.ɇ. ɏɪɚɦɨɜɚ 
ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                                                               

«____»__________ 2022ɝ. 
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ɊEɎEɊAɌ 

 

 

ɌɊɂȽɈɇɈɆȿɌɊɂɑȿɋɄɂȿ ɍɊȺȼɇȿɇɂə, ɆȿɌɈȾЫ Ɋȿɒȿɇɂə 

ɍɊȺȼɇȿɇɂɃ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 

ɭɪɚɜɧɟɧɢɹ ɢɡ ɝɨɞɚ ɜ ɝɨɞ ɜɫɬɪeɱɚɸɬɫɹ ɜ ɡaɞaɧɢɹɯ ȿȽɗ (ɟɞɢɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɷɤɡɚɦɟɧɚ) ɜɬɨɪɨɣ ɱɚɫɬɢ, ɝɞɟ ɢɦ ɭɞeɥɹɸɬ ɨɫɨɛoe ɜɧɢɦaɧɢe, ɱɬɨɛɵ ɧɚɛɪɚɬɶ 

ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ. 

 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɬɟɦɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» 

ɢ ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ; 

2. Ɉɪɝɚɧɢɡɨɜɚɬɶ ɢ ɩɪɨɜɟɫɬɢ ɤɨɧɫɬɚɬɢɪɭɸɳɢɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɬɟɦɟ 

«Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ».; 

3. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɨɲɢɛɨɤ 

ɩɨ ɬɟɦɟ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ», ɫɨɫɬɚɜɢɬɶ ɤɨɧɫɩɟɤɬɵ ɭɪɨɤɨɜ ɢ 

ɩɨɞɛɨɪɤɭ ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɭɱɚɳɢɯɫɹ ɫɬɚɪɲɢɯ ɤɥɚɫɫɨɜ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ȿȽɗ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɨɲɢɛɨɤ, ɤɨɧɫɩɟɤɬɵ ɭɪɨɤɨɜ ɢ ɩɨɞɛɨɪɤɚ 

ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɭɩɪɚɠɧɟɧɢɣ ɩɨ ɬɟɦɟ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ». 

 

ȼɵɩɭcɤɧɚɹ ɤɜɚɥɢɮɢɤaɰɢoɧɧaɹ ɪaɛoɬɚ ɩɨ ɬɟɦɟ «ɆEɌOȾɂɄȺ

ɂɁɍɑEɇɂə ɌEɆЫ «ɌɊɂȽɈɇɈɆȿɌɊɂɑȿɋɄɂȿ ɍɊȺȼɇȿɇɂə» ȼ ɄɍɊɋȿ

ɆȺɌȿɆȺɌɂɄɂ ɋɊȿȾɇȿɃ ɒɄɈɅЫ» ɫɨɞɟɪɠɢɬ 54 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ

ɞɨɤɭɦɟɧɬɚ, 41 ɢɫɩɨɥɶɡɨɜɚɧɧɣɯ ɢɫɬɨɱɧɢɤ, 3 ɬɚɛɥɢɰɵ, 2 ɩɪɢɥɨɠɟɧɢɹ.

ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɢɤɭ ɢɡɭɱɟɧɢɹ ɬɟɦɵ

«Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɜ ɤɭɪɫɟ ɦɚɬɟɦɚɬɢɤɢ ɫɪɟɞɧɟɣ ɲɤɨɥɵ.

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɤɟ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ.

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɦɟɬɨɞɢɤɚ ɢɡɭɱɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ

ɭɪɚɜɧɟɧɢɣ.
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ɋɈȾȿɊɀȺɇɂȿ 
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ȼȼȿȾȿɇɂȿ 
 

 

ȼ ȿȽɗ ɡɚɞɚɧɢɹ ɫ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ ɫɨɞɟɪɠɚɬ ɞɜɟ ɱɚɫɬɢ: 

ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ, ɝɞɟ ɜ ɨɬɜɟɬɟ ɩɨɥɭɱɚɟɬɫɹ ɛɟɫɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɤɨɪɧɟɣ ɢ ɨɬɛɨɪ 

ɤɨɪɧɟɣ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ.  

 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɬɟɦɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» 

ɢ ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ; 

2. Ɉɪɝɚɧɢɡɨɜɚɬɶ ɢ ɩɪɨɜɟɫɬɢ ɤɨɧɫɬɚɬɢɪɭɸɳɢɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɬɟɦɟ 

«Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ»; 

3. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ 

ɨɲɢɛɨɤ ɩɨ ɬɟɦɟ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɢ ɫɨɫɬɚɜɢɬɶ ɤɨɧɫɩɟɤɬɵ 

ɭɪɨɤɨɜ ɢ ɩɨɞɛɨɪɤɭ ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɭɱɚɳɢɯɫɹ ɫɬɚɪɲɢɯ ɤɥɚɫɫɨɜ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 

ɤ ȿȽɗ. 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɢɡɭɱɟɧɢɟ ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɬɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ; ɚɧɚɥɢɡ 

ɭɱɟɛɧɨɣ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ; ɤɨɧɫɬɚɬɢɪɭɸɳɢɣ ɷɤɫɩɟɪɢɦɟɧɬ. 

ɗɬɚɩɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɭɱɟɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɢ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɭɞeɥɹeɬɫɹ ɛoɥɶɲɨɟ ɜɧɢɦaɧɢe ɜ ɲɤoɥɶɧoɦ

ɤɭɪɫe ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥɚ ɚɧɚɥɢɡɚ, ɬɚɤ ɤɚɤ ɞɚɧɧɚɹ ɬɟɦɚ ɫɥɨɠɧɚɹ ɢ ɨɱɟɧɶ ɜɚɠɧɚɹ.

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɜ ɩɥɚɧɢɦɟɬɪɢɢ,

ɫɬɟɪɟɨɦɟɬɪɢɢ, ɚɫɬɪɨɧɨɦɢɢ, ɮɢɡɢɤɟ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ

ɭɪɚɜɧɟɧɢɹ ɢɡ ɝɨɞɚ ɜ ɝɨɞ ɜɫɬɪeɱɚɸɬɫɹ ɜ ɡaɞaɧɢɹɯ ȿȽɗ (ɟɞɢɧɨɝɨ

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɷɤɡɚɦɟɧɚ) ɜɬɨɪɨɣ ɱɚɫɬɢ, ɝɞɟ ɢɦ ɭɞeɥɹɸɬ ɨɫɨɛoe ɜɧɢɦaɧɢe,

ɱɬɨɛɵ ɧɚɛɪɚɬɶ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ.

ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɢɤɭ ɢɡɭɱɟɧɢɹ ɬɟɦɵ

«Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɜ ɤɭɪɫɟ ɦɚɬɟɦɚɬɢɤɢ ɫɪɟɞɧɟɣ ɲɤɨɥɵ.

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɤɟ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ.

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɦɟɬɨɞɢɤɚ ɢɡɭɱɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ

ɭɪɚɜɧɟɧɢɣ.
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I ɷɬɚɩ (ɫɟɧɬɹɛɪɶ 2021 – ɧɨɹɛɪɶ 2021) – ɚɧɚɥɢɡ ɧɚɭɱɧɨɣ, ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ ɢ 

ɦɟɬɨɞɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɬɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɫɬɚɧɨɜɤɚ ɰɟɥɢ, ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɪɟɞɦɟɬɚ, ɨɛɴɟɤɬɚ ɢ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

II  ɷɬɚɩ (ɞɟɤɚɛɪɶ 2022 – ɹɧɜɚɪɶ 2022) – ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɫɬɚɬɢɪɭɸɳɟɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ  ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

III  ɷɬɚɩ (ɮɟɜɪɚɥɶ 2022 – ɦɚɣ 2022) – ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɱɟɫɤɢɯ 

ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɨɲɢɛɨɤ, ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ 

ɭɱɚɳɢɯɫɹ. 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɞɝɨɬɨɜɥɟɧɚ ɢ ɨɩɭɛɥɢɤɨɜɚɧɚ ɫɬɚɬɶɫɹ ɧɚ 

ɬɟɦɭ: «Ɇɟɬɨɞɢɤɚ ɢɡɭɱɟɧɢɹ ɬɟɦɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɜ ɤɭɪɫɟ 

ɦɚɬɟɦɚɬɢɤɢ ɫɪɟɞɧɟɣ ɲɤɨɥɵ» ɧɚ ɫɚɣɬɟ ɂɧɮɨɭɪɨɤ. 

 

 

 

 

 

 

 

 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ

ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɨɲɢɛɨɤ ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɟɦɵ

«Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɟɧɢɪɨɜɨɱɧɵɯ

ɭɩɪɚɠɧɟɧɢɣ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ȿȽɗ ɭɱɚɳɢɦɢɫɹ ɫɬɚɪɲɢɯ ɤɥɚɫɫɨɜ.

ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ: ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɞɜɭɯ ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ

ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ, ɜɤɥɸɱɚɸɳɟɝɨ 41 ɧɚɢɦɟɧɨɜɚɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 3 ɬɚɛɥɢɰɚɯ, 9 ɪɢɫɭɧɤɚɯ. Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬɵ – 54 ɩɟɱɚɬɧɵɯ

ɥɢɫɬɚ.
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1 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɢɡɭɱɟɧɢɹ ɬɟɦɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 

ɭɪɚɜɧɟɧɢɹ»  

1.1 Ɉɫɧɨɜɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɩɨ ɬɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

 

 Ɋɟɲɟɧɢɟ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɜ ɫɯɟɦɚɯ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 1-4. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1 – Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ݔ݊݅ݏ = ܽ 

 

 

 

 

ɋɢɧɭɫɨɦ ɨɫɬɪɨɝɨ ɭɝɥɚ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɦ ɬɪɟɭɝɨɥɶɧɢɤɟ ɧɚɡɵɜɚɟɬɫɹ

ɨɬɧɨɲɟɧɢɟ ɤɚɬɟɬɚ ɷɬɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɟɝɨ ɩɪɨɬɢɜ ɭɝɥɚ, ɤ ɝɢɩɨɬɟɧɭɡɟ

ɬɪɟɭɝɨɥɶɧɢɤɚ.

Ʉɨɫɢɧɭɫɨɦ ɨɫɬɪɨɝɨ ɭɝɥɚ α ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɦ ɬɪɟɭɝɨɥɶɧɢɤɟ ɧɚɡɵɜɚɟɬɫɹ

ɨɬɧɨɲɟɧɢɟ ɤɚɬɟɬɚ, ɩɪɢɥɟɠɚɳɟɝɨ ɤ ɭɝɥɭ α, ɤ ɝɢɩɨɬɟɧɭɡɟ ɬɪɟɭɝɨɥɶɧɢɤɚ.

ݔ݊݅ݏ = ͳ 

ɑɚɫɬɧɵɟ ɫɥɭɱɚɢ ݔ݊݅ݏ = Ͳ 
ݔ݊݅ݏ = −ͳ 

ݔ = 𝜋݇, ݇ ∈ ܼ 

ȁܽȁ > ͳ 

ݔ = ሺ−ͳ𝑛ሻܽ݊݅ݏܿݎ ܽ + 𝜋݊, ݊ ∈ ܼ 

ȁܽȁ < ͳ, ܽ ≠ Ͳ 

ʢ˓˃˅ːˈːˋˈ ݔ݊݅ݏ = ܽ 

ݔ = 𝜋ʹ + ʹ𝜋݇, ݇ ∈ ܼ 

ݔ = − 𝜋ʹ + ʹ𝜋݇, ݇ ∈ ܼ 

ɇɟɬ ɪɟɲɟɧɢɣ 
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Ɋɢɫɭɧɨɤ 2 – Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ܿݔݏ݋ = ܽ 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3 – Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ݔ݃ݐ = ܽ 

 

 

Ɍɚɧɝɟɧɫɨɦ ɨɫɬɪɨɝɨ ɭɝɥɚ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɦ ɬɪɟɭɝɨɥɶɧɢɤɟ ɧɚɡɵɜɚɟɬɫɹ

ɨɬɧɨɲɟɧɢɟ ɤɚɬɟɬɚ ɷɬɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɟɝɨ ɩɪɨɬɢɜ ɭɝɥɚ, ɤ ɤɚɬɟɬɭ

ɬɪɟɭɝɨɥɶɧɢɤɚ, ɩɪɢɥɟɠɚɳɟɦɭ ɤ ɭɝɥɭ.

ɍɪɚɜɧɟɧɢɟ ݔ ݃ݐ = ܽ 

ݔ = ݔ݃ݐܿݎܽ + 𝜋݊, ݊ ∈ ܼ 

ɑɚɫɬɧɵɣ ɫɥɭɱɚɣ 

ݔ ݃ݐ = Ͳ 

ݔ = 𝜋݇, ݇ ∈ ܼ 

ݏ݋ܿ ݔ = Ͳ 

ݔ = ʹ𝜋݇, ݇ ∈ ܼ 

ݔ = 𝜋 + ʹ𝜋݇, ݇ ∈ ܼ 

ȁܽȁ > ͳ 

ݏ݋ܿ ݔ = −ͳ 

 

ɍɪɚɜɧɟɧɢɟ ܿݏ݋ ݔ = ܽ 

ȁܽȁ < ͳ, ܽ ≠ Ͳ 

ݔ = ± aݏ݋ܿܿݎ ܽ + 𝜋݊, ݊ ∈ ܼ 

ɑɚɫɬɧɵɟ ɫɥɭɱɚɢ 

ݏ݋ܿ ݔ = ͳ ݔ = 𝜋ʹ + 𝜋݇, ݇ ∈ ܼ 

ɇɟɬ ɪɟɲɟɧɢɣ 
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Ʉɨɬɚɧɝɟɧɫ ɹɜɥɹɟɬɫɹ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ ɤ ɬɚɧɝɟɧɫɭ, ɬɨ 

ɟɫɬɶ, ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɩɪɢɥɟɠɚɳɟɝɨ ɤɚɬɟɬɚ ɤ ɩɪɨɬɢɜɨɥɟɠɚɳɟɦɭ. 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4  – Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ˔ݔ݃ݐ = ܽ 

 

ɉɪɢ ɪɟɲɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢ ɨɛɪɚɬɧɵɟ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ [36]. 

Ⱥɪɤɫɢɧɭɫ 

 

 

 

ȿɫɥɢ ܽ ≤ ͳ, ɬɨ ݊݅ݏܿݎܽ ܽ – ɷɬɨ ɬɚɤɨɟ ɱɢɫɥɨ, ɢɡ ɨɬɪɟɡɤɚ − 𝜋ଶ ; 𝜋ଶ , ɫɢɧɭɫ

ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ ɚ.

ȿɫɥɢ ܽ ≤ ͳ, ɬɨ ܽ݊݅ݏܿݎܽ = ݐ ⟹ ൝ ݊݅ݏ ݐ = ܽ− 𝜋ଶ ≤ ݐ ≤ 𝜋ଶ,ܽ݊݅ݏܿݎ −ܽ = ,ܽ݊݅ݏܿݎܽ− ɝɞɟ Ͳ ≤ ܽ ≤ ͳ.

ȿɫɥɢ ܽ ≤ ͳ, ɬɨ ɭɪɚɜɧɟɧɢɟ s݅݊ ݐ = ܽ, ɦɨɠɧɨ ɪɟɲɢɬɶ ɢ ɡɚɩɢɫɚɬɶ ɞɜɭɦɹ

ɫɩɨɫɨɛɚɦɢ:ݐଵ = ݊݅ݏܿݎܽ ܽ + ʹ𝜋݇, ݇𝜖ܼ,ݐଶ = ሺ𝜋 − ݊݅ݏܿݎܽ ܽሻ + ʹ𝜋݇, ݇𝜖ܼ,ݐ = ሺ−ͳሻ𝑛ܽ݊݅ݏܿݎ ܽ + 𝜋݊, ݊𝜖ܼ

ɍɪɚɜɧɟɧɢɟ ܿݔ ݃ݐ = ܽ 

ݔ = ݔ݃ݐܿܿݎܽ + 𝜋݊, ݊ ∈ ܼ 

ɑɚɫɬɧɵɣ ɫɥɭɱɚɣ 

ݔ ݃ݐܿ = Ͳ 

ݔ = 𝜋ʹ + 𝜋݇, ݇ ∈ ܼ 
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Ⱥɪɤɤɨɫɢɧɭɫ 

 

Ⱥɪɤɬɚɧɝɟɧɫ 

 

݃ݐʹ             ͳߙʹ + ଶ݃ݐ ߙʹ = ,ߙ݊݅ݏ  

ͳ − ଶ݃ݐ ͳߙʹ + ଶ݃ݐ ߙʹ = ,ߙݏ݋ܿ ߙ݃ݐܿ ߙ݃ݐ  = ͳ ˋ ˇ˓. 

ȿɫɥɢ ܽ ≤ ͳ, ɬɨ ݏ݋ܿܿݎܽ ܽ – ɷɬɨ ɬɚɤɨɟ ɱɢɫɥɨ ɢɡ ɨɬɪɟɡɤɚ Ͳ; 𝜋 , ɤɨɫɢɧɭɫ

ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ ܽ.

ȿɫɥɢ ܽ ≤ ͳ, ɬɨ ݏ݋ܿܿݎܽ ܽ = ݐ ⟹ ቊ ݏ݋ܿ ݐ = ܽͲ ≤ ͳ ≤ 𝜋 ܽݏ݋ܿܿݎܽ, −ܽ = 𝜋 − ,ܽݏ݋ܿܿݎܽ ɝɞɟ Ͳ ≤ ܽ ≤ ͳ,

ɍɪɚɜɧɟɧɢɟ ɜɢɞɚ cos ݔ = ܽ , eɫɥɢ, ܽ ≤ ͳ , ɢɦɟɟɬ ɪɟɲɟɧɢɟ ܽ ݏ݋ܿܿݎܽ= ܽ + ʹ𝜋݇, ݇𝜖ܼ.
݃ݐܿݎܽ ܽ - ɷɬɨ ɬɚɤɨɟ ɱɢɫɥɨ, ɢɡ ɨɬɪɟɡɤɚ (− 𝜋ଶ ; 𝜋ଶሻ, ɬɚɧɝɟɧɫ ɤɨɬɨɪɨɝɨ

ɪɚɜɟɧ ɚ.

ܽ݃ݐܿݎܽ = ݐ ⟹ ൝ ݐ݃ݐ = ܽ− 𝜋ଶ < ݐ < 𝜋ଶ,ܽ݃ݐܿݎ −ܽ = ܽ݃ݐܿݎܽ−
ɍɪɚɜɧɟɧɢɟ ݐ݃ݐ = ܽ ɢɦɟɟɬ ɪɟɲɟɧɢɟ ݐ = ܽ݃ݐܿݎܽ + 𝜋݇, ݇𝜖ܼ.

ɉɨɫɥɟ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɚ ɩɪɨɜɟɪɤɚ

ɧɚɣɞɟɧɧɵɯ ɪɟɲɟɧɢɣ: [30]

-ɟɫɥɢ ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɩɪɨɢɡɨɲɥɨ ɪɚɫɲɢɪɟɧɢɟ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ

ɭɪɚɜɧɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɤɨɬɨɪɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ (ɨɫɜɨɛɨɠɞɟɧɢɟ ɨɬ

ɡɧɚɦɟɧɚɬɟɥɟɣ, ɫɨɤɪɚɳɟɧɢɟ ɞɪɨɛɢ, ɩɪɢɜɟɞɟɧɢɟ ɩɨɞɨɛɧɵɯ ɱɥɟɧɨɜ);

-ɟɫɥɢ ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɜɨɡɜɟɞɟɧɢɟ ɨɛɟɢɯ

ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ ɜ ɨɞɧɭ ɢ ɬɭ ɠɟ ɱɟɬɧɭɸ ɫɬɟɩɟɧɶ;

-ɟɫɥɢ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɢɦɟɧɹɥɢɫɶ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɨɠɞɟɫɬɜɚ, ɥɟɜɚɹ

ɢ ɩɪɚɜɚɹ ɱɚɫɬɢ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɧɟɨɞɢɧɚɤɨɜɵɟ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ:
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Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɢ ɛɵɫɬɪɨɝɨ ɨɬɛɨɪɚ ɤɨɪɧɟɣ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɢ ɢɫɩɨɥɶɡɭɸɬ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɤɪɭɝ (ɨɤɪɭɠɧɨɫɬɶ) (ɪɢɫɭɧɨɤ 5): 

 

Ɋɢɫɭɧɨɤ 5 – Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɨɤɪɭɠɧɨɫɬɶ 

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɤɪɭɝ ɞɥɹ ɬɚɧɝɟɧɫɚ ɢ ɤɨɬɚɧɝɟɧɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɚɯ  6 ɢ 7:  

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 6 – Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɤɪɭɝ ɬɚɧɝɟɧɫɚ 

 

 ߙ݃ݐ

0 
 ߙݏ݋ܿ

 ߙ݊݅ݏ
ξ͵ 

1 ξ͵͵
 

− ξ͵͵
 

-1 

 −ξ͵ 
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Ɋɢɫɭɧɨɤ 7 – Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɤɪɭɝ ɤɨɬɚɧɝɟɧɫɚ 

ɉɪɢ ɪɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɮɨɪɦɭɥɵ 

ɩɪɢɜɟɞɟɧɢɹ (ɬɚɛɥɢɰɵ 1, 2). 

Ɍɚɛɥɢɰɚ 1 – Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ ɜ ɪɚɞɢɚɧɚɯ 

 

 

Ɍɚɛɥɢɰɚ 2 – Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ ɜ ɝɪɚɞɭɫɚɯ 

 

ɉɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟɣ ɥɟɝɤɨ. Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɛɪɚɬɶ ɫɬɪɨɤɭ ɫ

ɧɭɠɧɨɣ ɮɭɧɤɰɢɟɣ ɢ ɫɬɨɥɛɟɰ ɫ ɧɭɠɧɵɦ ɚɪɝɭɦɟɧɬɨɦ. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɭɩɪɨɫɬɢɬɶ

cos(π − α), ɧɭɠɧɨ ɜɡɹɬɶ ɨɬɜɟɬ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɫɬɨɥɛɰɚ, ɨɡɚɝɥɚɜɥɟɧɧɨɝɨ π − α ɢ

ɫɬɪɨɤɢ cos .ߙ ɉɨɥɭɱɢɦ cos(π − α) = − cos α.

ɍɝɥɵ ɦɨɠɧɨ ɢɡɦɟɪɹɬɶ ɤɚɤ ɜ ɪɚɞɢɚɧɚɯ, ɬɚɤ ɢ ɜ ɝɪɚɞɭɫɚɯ. π ɪɚɞɢɚɧ

ɫɨɫɬɚɜɥɹɸɬ 180º, ɚ 𝜋ଶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 90º.

0 

 ߙ݊݅ݏ

 ߙ݃ݐܿ

 ߙݏ݋ܿ

 −ξ͵            -1      − ξଷଷ                         
ξଷଷ            1          
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Ɏɭɧɤɰɢɢ ݔ݊݅ݏ,  ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɫ ɧɚɢɦɟɧɶɲɢɦ – ݔݏ݋ܿ

ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ ʹ𝜋: 
 sinሺݔ + ʹ𝜋݇ሻ = ,ݔ݊݅ݏ ݔሺݔݏ݋ܿ + ʹ𝜋݇ሻ = ,ݔݏ݋ܿ ݇ ∈ ܼ, 
 

Ɏɭɧɤɰɢɢ ݔ݃ݐ,  ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɫ ɧɚɢɦɟɧɶɲɢɦ – ݔ݃ݐܿ

ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ 𝜋: 
 tgሺݔ + 𝜋݇ሻ = ,ݔ݃ݐ ݔሺݔ݃ݐܿ + 𝜋݇ሻ = ,ݔ݃ݐܿ ݇ ∈ ܼ.  

 

ȼɵɩɨɥɧɹɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɸɬ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ  ɬɨɠɞɟɫɬɜɚ: 

 

Ɍɚɤ ɠɟ ɩɪɢ ɪɟɲɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɢɫɩɨɥɶɡɭɸɬɫɹ

ɫɜɨɣɫɬɜɚ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ [34].

ɑɟɬɧɨɫɬɶ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ: ɤɨɫɢɧɭɫ – ɱɟɬɧɚɹ

ɮɭɧɤɰɢɹ, cos ݐ− = ;ݏ݋ܿ
ɫɢɧɭɫ, ɬɚɧɝɟɧɫ ɢ ɤɨɬɚɧɝɟɧɫ, ɧɟɱɟɬɧɵɟ ɮɭɧɤɰɢɢ: sin ݐ− =− ;ݐ݊݅ݏ ݃ݐ ݐ− = ;ݐ݃ݐ− ݃ݐܿ ݐ− = ݐ݃ݐܿ− .
ɉɟɪɢɨɞɢɱɟɫɤɨɣ ɧɚɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɩɨɜɬɨɪɹɟɬ ɫɜɨɢ ɡɧɚɱɟɧɢɹ

ɱɟɪɟɡ ɤɚɤɨɣ-ɬɨ ɪɟɝɭɥɹɪɧɵɣ ɢɧɬɟɪɜɚɥ, ɬɨ ɟɫɬɶ ɧɟ ɦɟɧɹɸɳɚɹ ɫɜɨɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ

ɞɨɛɚɜɥɟɧɢɢ ɤ ɚɪɝɭɦɟɧɬɭ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɧɟɧɭɥɟɜɨɝɨ ɱɢɫɥɚ (ɩɟɪɢɨɞɚ ɮɭɧɤɰɢɢ).

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ (ɫɢɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ, ɤɨɬɚɧɝɟɧɫ) ɹɜɥɹɸɬɫɹ

ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ.
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Ɏɨɪɦɭɥɵ ɫɭɦɦɵ, ɪɚɡɧɨɫɬɢ ɢ ɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ: 

                            

 

1.2  Ɇɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 

Ɉɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɹɜɥɹɸɬɫɹ: 

ɂɡ ɨɫɧɨɜɧɨɝɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɨɠɞɟɫɬɜɚ ଶܽ݊݅ݏ + ଶܽݏ݋ܿ = ͳ
ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɮɨɪɦɭɥɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ:ߙ݊݅ݏ = ± ͳ − ߙݏ݋ܿ,ߙଶݏ݋ܿ = ± ͳ − ,ߙଶ݊݅ݏ

Ɏɨɪɦɭɥɵ ɞɜɨɣɧɨɝɨ ɭɝɥɚ: ߙʹ݊݅ݏ = ߙʹ݊݅ݏ;ߙݏ݋ܿߙ݊݅ݏʹ = ଶ𝑡𝑔𝛼ଵ+𝑡𝑔2𝛼;ܿߙʹݏ݋ = ߙଶݏ݋ܿ − ;ߙଶ݊݅ݏ
ߙʹ݃ݐ = ͳߙ݃ݐʹ − ߙଶ݃ݐ .

sin ߙ ± ߚ = ߚݏ݋ܿߙ݊݅ݏ ± ݏ݋ܿ;ߙݏ݋ܿߚ݊݅ݏ ߙ ± ߚ = ߚݏ݋ܿߙݏ݋ܿ ∓ ;ߙ݊݅ݏ݊݅ݏ
ߙ݊݅ݏ + ߚ݊݅ݏ = ݊݅ݏʹ ߙ + ʹߚ ݏ݋ܿ ߙ − ʹߚ ;
ߙ݊݅ݏ − ߚ݊݅ݏ = ݊݅ݏʹ ߙ − ʹߚ ݏ݋ܿ ߙ + ʹߚ ;
ߙݏ݋ܿ + ߚݏ݋ܿ = ݏ݋ܿʹ ߙ + ʹߚ ݏ݋ܿ ߙ − ʹߚ ;
ߙݏ݋ܿ + ߚݏ݋ܿ = ݊݅ݏʹ ߙ + ʹߚ ݊݅ݏ ߙ − ʹߚ ߚ݊݅ݏߙ݊݅ݏʹ; = cos ߙ − ߚ − cos ߙ + ߚ ߚݏ݋ܿߙݏ݋ܿʹ; = cos ߙ − ߚ + cos ߙ + ߚ ߚݏ݋ܿߙ݊݅ݏʹ; = ݊݅ݏ ߙ − ߚ + ݊݅ݏ ߙ + ߚ .
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Ɋɚɡɛɟɪɟɦ ɤɚɠɞɵɣ ɢɡ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɦɟɪɚɯ. 

1. Ⱥɥɝɟɛɪɚɢɱɟɫɤɢɣ ɦɟɬɨɞ (ɦɟɬɨɞ ɡɚɦɟɧɵ ɩɟɪɟɦɟɧɧɨɣ ɢ ɩɨɞɫɬɚɧɨɜɤɢ) 

 

2. Ɋɚɡɥɨɠɟɧɢɟ ɧɚ ɦɧɨɠɢɬɟɥɢ 

 

1.1. Ⱥɥɝɟɛɪɚɢɱɟɫɤɢɣ ɦɟɬɨɞ;

2.2. Ɋɚɡɥɨɠɟɧɢɟ ɧɚ ɦɧɨɠɢɬɟɥɢ;

3.3. ɉɪɢɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ;

4.4. ɉɟɪɟɯɨɞ ɤ ɩɨɥɨɜɢɧɧɨɦɭ ɭɝɥɭ;

5.5. ȼɜɟɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɝɥɚ;

6.6. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɫɭɦɦɭ;

7.7. ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɩɨɞɫɬɚɧɨɜɤɚ.

ɉɪɢɦɟɪ 1. ଶݏ݋ܿʹ ݔ + 𝜋଺ − ͵ sin 𝜋ଷ − ݔ + ͳ = Ͳ,

Ɋɟɲɟɧɢɟ: ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ, ɩɨɥɭɱɢɦ ɭɪɚɜɧɟɧɢɟ:ʹܿݏ݋ଶ ݔ + 𝜋͸ − ͵ cos ݔ + 𝜋͸ + ͳ = Ͳ,
ȼɵɩɨɥɧɢɦ ˊ˃ˏˈː˖: cos ݔ + 𝜋଺ = ,ݕ ˕ˑˆˇ˃ ଶݕʹ − ݕ͵ + ͳ = Ͳ,

ɇɚɯɨɞɢɦ ɤɨɪɧɢ: 𝐷 = ܾଶ − Ͷܽܿ; 𝐷 = ሺ−͵ሻଶ−Ͷ ∗ ʹ ∗ ͳ = ͻ − ͺ = ͳ,ݕଵ = ͳ; ଶݕ = ଵଶ , ɨɬɫɸɞɚ ɫɥɟɞɭɸɬ ɞɜɚ ɫɥɭɱɚɹ:cos ݔ + 𝜋଺ = ͳ, cos ݔ + 𝜋଺ = ଵଶ,ݔ + 𝜋଺ = ʹ𝜋݇,      ݔ + 𝜋଺ = ± arccos ଵଶ + ʹ𝜋݇, ݇ ∈ ଵݔ,ܼ = − 𝜋଺ + ʹ𝜋݇, ݇ ∈ ܼ, ଶݔ = ± 𝜋ଷ − 𝜋଺ + ʹ𝜋݉, ݉ ∈ ܼ,
Ɉɬɜɟɬ: ݔଵ = − 𝜋଺ + ʹ𝜋݇; ݔଶ = ± 𝜋ଷ − 𝜋଺ + ʹ𝜋݇.

ɉɪɢɜɟɞɟɦ ɭɪɚɜɧɟɧɢɟ ɤ ɜɢɞɭ ݂ ݔ = Ͳ ɢ ɩɪɟɞɫɬɚɜɢɦ ɥɟɜɭɸ ɱɚɫɬɶ

ɭɪɚɜɧɟɧɢɹ ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ଵ݂ ݔ ∗ ଶ݂ ݔ ∗ ⋯ ∗ 𝑛݂ ݔ . Ɍɨɝɞɚ ɞɚɧɧɨɟ

ɭɪɚɜɧɟɧɢɟ ɩɪɢɜɨɞɢɬɫɹ ɤ ɫɨɜɨɤɭɩɧɨɫɬɢ ɭɪɚɜɧɟɧɢɣ: ଵ݂ ݔ = Ͳ, ଶ݂ ݔ = Ͳ ,𝑛݂ ݔ = Ͳ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɷɬɚ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɟ ɜɫɟɝɞɚ ɪɚɜɧɨɫɢɥɶɧɚ

ɢɫɯɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ ɢ ɱɬɨ ɡɞɟɫɶ ɧɚɞɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɩɪɚɜɢɥɨɦ:
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3. ɉɪɢɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ 

ɍɪɚɜɧɟɧɢɟ ɜɢɞɚ ܽݔ݊݅ݏ + ݔݏ݋ܿ ܾ = Ͳ ɧɚɡɵɜɚɟɬɫɹ ɨɞɧɨɪɨɞɧɵɦ 

ɨɬɧɨɫɢɬɟɥɶɧɨ  ݔ݊݅ݏ  ɢ  ܿ ɟɫɥɢ ɜɫɟ ɟɝɨ ɱɥɟɧɵ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɫɬɟɩɟɧɢ ɨɬɧɨɫɢɬ ,ݔݏ݋

ɟɥɶɧɨ ݔ݊݅ݏ ɢ ܿݔݏ݋ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɝɥɚ. 

 

ɩɪɨɢɡɜɟɞɟɧɢɟ ɪɚɜɧɨ ɧɭɥɸ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɨɞɢɧ ɢɡ ɦɧɨɠɢɬɟɥɟɣ

ɪɚɜɟɧ ɧɭɥɸ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɩɪɢ ɷɬɨɦ ɢɦɟɸɬ ɫɦɵɫɥ.

ɉɪɢɦɟɪ 2. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ܿݏ݋ଶݔ + ݔ݊݅ݏ ∗ ݔݏ݋ܿ = ͳ,
Ɋɟɲɟɧɢɟ: ɂɫɩɨɥɶɡɭɹ ɨɫɧɨɜɧɨɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɬɨɠɞɟɫɬɜɨ, ɩɨɥɭɱɢɦ: ܿݏ݋ଶݔ + ݔ݊݅ݏ ∗ ݔݏ݋ܿ − ݔଶ݊݅ݏ − ݔଶݏ݋ܿ = Ͳ,ݔ݊݅ݏ ∗ ݔݏ݋ܿ − ݔଶ݊݅ݏ = Ͳ,ݔ݊݅ݏ ∗ ݔݏ݋ܿ − ݔ݊݅ݏ = Ͳ,

ɇɚɣɞɟɦ ɤɨɪɧɢ: 1) ݔ݊݅ݏ = Ͳ; ଵݔ = 𝜋݇,ʹሻܿݔݏ݋ − ݔ݊݅ݏ = Ͳ; ݔ݃ݐ = ͳ; ଶݔ = 𝜋ସ + 𝜋݉, ݉ ∈ ܼ,
Ɉɬɜɟɬ: 𝜋݇, 𝜋ସ + 𝜋݉.

ɑɬɨɛɵ ɪɟɲɢɬɶ ɨɞɧɨɪɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ [18]:

1.1. ɉɟɪɟɧɟɫɬɢ ɜɫɟ ɟɝɨ ɱɥɟɧɵ ɜ ɥɟɜɭɸ ɱɚɫɬɶ;

2.2.ȼɵɧɟɫɬɢ ɜɫɟ ɨɛɳɢɟ ɦɧɨɠɢɬɟɥɢ ɡɚ ɫɤɨɛɤɢ;

3.3.ɉɪɢɪɚɜɧɹɬɶ ɜɫɟ ɦɧɨɠɢɬɟɥɢ ɢ ɫɤɨɛɤɢ ɧɭɥɸ;

4.4. ɋɤɨɛɤɢ, ɩɪɢɪɚɜɧɟɧɧɵɟ ɧɭɥɸ, ɞɚɸɬ ɨɞɧɨɪɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ ɦɟɧɶɲɟɣ

ɫɬɟɩɟɧɢ, ɤɨɬɨɪɨɟ ɫɥɟɞɭɟɬ ɪɚɡɞɟɥɢɬɶ ɧɚ ݔݏ݋ܿ ɜ ɫɬɚɪɲɟɣ ɫɬɟɩɟɧɢ;

5.5.Ɋɟɲɢɬɶ ɩɨɥɭɱɟɧɧɨɟ ɚɥɝɟɛɪɚɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ .ݔ݃ݐ
ɉɪɢɦɟɪ 3. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ݔଶ݊݅ݏ͵ + Ͷݔ݊݅ݏ ∗ ݔݏ݋ܿ + ͷܿݏ݋ଶݔ = ʹ,

Ɋɟɲɟɧɢɟ: ݔଶ݊݅ݏ͵ + Ͷݔ݊݅ݏ ∗ ݔݏ݋ܿ + ͷܿݏ݋ଶݔ = ݔଶ݊݅ݏʹ + ݔଶ݊݅ݏ,ݔଶݏ݋ܿʹ + Ͷݔ݊݅ݏ ∗ ݔݏ݋ܿ + ݔଶݏ݋ܿ͵ = Ͳ,݃ݐଶݔ + Ͷݔ݃ݐ + +͵ = Ͳ, ˔ˇˈˎ˃ˈˏ ˊ˃ˏˈː˖ ݔ݃ݐ = ,ݕ ˕ˑˆˇ˃ݕଶ + Ͷݕ + ͵ = Ͳ,
ɇɚɣɞɟɦ ɤɨɪɧɢ: 𝐷 = ܾଶ + Ͷܽܿ; 𝐷 = Ͷଶ − Ͷ ∗ ͳ ∗ ͵ = ͳ͸ − ͳʹ = Ͷ = ʹଶ,
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ɉɭɫɬɶ ݃ݐ ቀ𝑥ଶቁ = ,ݐ ˕ˑˆˇ˃ ݐଶ − ݐ͵ + ͸ = Ͳ, 𝐷 = ͻ − Ͷ ∗ ͳ ∗ ͸ = ͻ − ʹͶ = −ͳͷ ⟹ ːˈ˕ ˍˑ˓ːˈˌ 

Ɉɬɜɟɬ: ɧɟɬ ɤɨɪɧɟɣ 

 

5. ȼɜɟɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɝɥɚ 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɩɟɪɶ ɨɛɳɢɣ ɫɥɭɱɚɣ — ɭɪɚɜɧɟɧɢɟ ܽ ܿݔݏ݋ + ݔ݊݅ݏ ܾ = ܿ. 

Ⱦɟɥɢɦ ɨɛɟ ɱɚɫɬɢ ɧɚ ξܽଶ + ܾଶ; 

 

                         
௔ξ௔2+௕2 ݔݏ݋ܿ + ௕ξ௔2+௕2 ݔ݊݅ݏ = ௖ξ௔2+௕2 ;                                  (1) 

ଵ,ଶݕ = −ܾ ± 𝐷ʹܽ ; ଵݕ = −Ͷ + ʹʹ = −ͳ; ଶݕ = −Ͷ − ʹʹ = −͵,
1) ݔ݃ݐ = −ͳ,ݔଵ = − 𝜋Ͷ + 𝜋݇. ݇ ∈ ܼ,ʹሻ ݔ݃ݐ = ଶݔ,͵− = ݃ݐܿݎܽ− + 𝜋݉, ݉ ∈ ܼ,

Ɉɬɜɟɬ: − 𝜋ସ + 𝜋݇, −ܽ݃ݐܿݎ + 𝜋݉
4. ɉɟɪɟɯɨɞ ɤ ɩɨɥɨɜɢɧɧɨɦɭ ɭɝɥɭ

Ⱦɥɹ ɪɟɲɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɭ:ݔʹ݊݅ݏ = ݔʹݏ݋ܿ;ݔݏ݋ܿݔ݊݅ݏʹ = ݔଶݏ݋ܿ − ݔʹݏ݋ܿ;ݔଶ݊݅ݏ = ݔଶݏ݋ܿʹ − ͳ;ܿݔʹݏ݋ = ͳ − ;ݔଶ݊݅ݏʹ
ɉɪɢɦɟɪ 4. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ͵ݔ݊݅ݏ − ͷܿݔݏ݋ = ͹,

Ɋɟɲɟɧɢɟ: ɉɪɢɦɟɧɢɦ ɮɨɪɦɭɥɭ ɞɜɨɣɧɨɝɨ ɭɝɥɚ:͸݊݅ݏ 𝑥ଶ ∗ cos 𝑥ଶ − ͷܿݏ݋ଶ 𝑥ଶ + ͷ݊݅ݏଶ 𝑥ଶ = ͹݊݅ݏଶ 𝑥ଶ + ͹ܿݏ݋ଶ 𝑥ଶ ଶ݊݅ݏʹ, 𝑥ଶ − ͸ sin 𝑥ଶ ∗ ݏ݋ܿ 𝑥ଶ + ͳʹܿݏ݋ଶ 𝑥ଶ = Ͳ,݃ݐଶ ݔʹ − ݃ݐ͵ ݔʹ + ͸ = Ͳ,
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Ⱦɥɹ ɱɟɝɨ ɦɵ ɜɵɩɨɥɧɢɥɢ ɷɬɨ ɞɟɥɟɧɢɟ? ȼɫё ɞɟɥɨ ɜ ɩɨɥɭɱɢɜɲɢɯɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɩɪɢ ɤɨɫɢɧɭɫɟ ɢ ɫɢɧɭɫɟ. Ʌɟɝɤɨ ɜɢɞɟɬɶ, ɱɬɨ ɫɭɦɦɚ ɢɯ ɤɜɚɞɪɚɬɨɜ 

ɪɚɜɧɚ ɟɞɢɧɢɰɟ:  ቀ ௔ξ௔2+௕2ቁଶ + ቀ ௕ξ௔2+௕2ቁଶ = ͳ;                                           (2) 

 

ɗɬɨ oɡɧaɱaeɬ, ɱɬɨ ɞaɧɧɵe ɤoɷɮɮɢɰɢɟɧɬɵ ɫɚɦɢ ɹɜɥɹɸɬɫɹ ɤɨɫɢɧɭɫɨɦ ɢ ɫɢɧɭɫɨɦ 

ɧɟɤoɬoɪɨɝɨ ɭɝɥa 𝜑.   ܽξܽଶ + ܾଶ = ;𝜑ݏ݋ܿ  ܾξܽଶ + ܾଶ =  ;𝜑݊݅ݏ
 

ɋɨɨɬɧɨɲɟɧɢɟ (1) ɬɨɝɞɚ ɩɪɢɨɛɪɟɬɚɟɬ ɜɢɞ:  ܿݏ݋𝜑ܿݔݏ݋ + ݔ݊݅ݏ𝜑݊݅ݏ = ܿξܽଶ + ܾଶ ; 
cosሺݔ − 𝜑ሻ = ܿξܽଶ + ܾଶ ; 

 

ɉɪɢɦɟɪ 5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ξ͵ݔ͵݊݅ݏ − ݔ͵ݏ݋ܿ = ͳ, 

Ɋɟɲɟɧɢɟ: ܽ = ξ͵; ܾ = −ͳ, ˒ˑэ˕ˑˏ˖ ˓˃ˊˇˈˎˋˏ ˑ˄ˈ ˚˃˔˕ˋ ː˃ ξ͵ + ͳ = ʹ, ξ͵ʹ ∗ ݔ͵݊݅ݏ − (ͳʹ) ∗ ݔ͵ݏ݋ܿ = ͳʹ, 
ݏ݋ܿ 𝜋͸ ∗ ݔ͵݊݅ݏ − ݊݅ݏ 𝜋͸ ∗ ݔ͵ݏ݋ܿ = ͳʹ, 

sin ቀ͵ݔ − 𝜋͸ቁ = ͳʹ, 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ: ݔ = ሺ−ͳሻ𝑘 ∗ 𝜋ଵ଼ + 𝜋ଵ଼ + 𝜋𝑘ଷ , ݇ ∈ ܼ, 
Ɉɬɜɟɬ: ሺ−ͳሻ𝑘 ∗ 𝜋ଵ଼ + 𝜋ଵ଼ + 𝜋𝑘ଷ . 

6. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɫɭɦɦɭ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɨɪɦɭɥɭ:  

ɂɫɯɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ ɫɜɟɞɟɧɨ ɤ ɩɪɨɫɬɟɣɲɟɦɭ. Ɍɟɩɟɪɶ ɩɨɧɹɬɧɨ, ɩɨɱɟɦɭ

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɦɟɬɨɞ ɧɚɡɵɜɚɟɬɫɹ ɜɜɟɞɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɝɥɚ. ɗɬɢɦ

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɝɥɨɦ ɤɚɤ ɪɚɡ ɢ ɹɜɥɹɟɬɫɹ ɭɝɨɥ 𝜑.
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ߚ݊݅ݏߙ݊݅ݏʹ = cosሺߙ − ሻߚ − cosሺߙ + ሻߚ ߚݏ݋ܿߙݏ݋ܿʹ ; = cosሺߙ − ሻߚ + cosሺߙ + ሻߚ ߚݏ݋ܿߙ݊݅ݏʹ ; = cosሺߙ − ሻߚ + cosሺߙ + ሻߚ ; 
ɉɪɢɦɟɪ 6.  ʹ ݔ݊݅ݏ ∗ ݔ͵݊݅ݏ =  ,ݔͶݏ݋ܿ

Ɋɟɲɟɧɢɟ: ɉɪɟɨɛɪɚɡɭɟɦ ɥɟɜɭɸ ɱɚɫɬɶ ɜ ɫɭɦɦɭ: 

cos4x-cos8x = cos4x, 

cos8x = 0, 

8x = 
𝜋ଶ  + 

ଵସ  k, 

x=
𝜋ଵ଺ + 𝜋𝑘଼

, k∈Z, 

Ɉɬɜɟɬ: 
𝜋ଵ଺ + 𝜋𝑘଼

. 

7. ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɩɨɞɫɬɚɧɨɜɤɚ 

 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɦɟɬɨɞ ɡɚɦɟɧɵ ɩɟɪɟɦɟɧɧɨɣ (ɦɟɬɨɞ ɩɨɞɫɬɚɧɨɜɤɢ) ɭɞɨɛɟɧ ɜ

ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɭɪɚɜɧɟɧɢɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 𝐹 ݆ ݔ = Ͳ, ɝɞɟ𝐹 ˋ ݆ -- ɧɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɢ. Ɇɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜɜɨɞɹɬ ɧɨɜɭɸ

ɩɟɪɟɦɟɧɧɭɸ ݐ = ݆ ݔ = Ͳ.Ɍɨɝɞɚ ɢɫɯɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɢɦɟɬ ɜɢɞ:𝐹 ݐ = Ͳ.

ɇɚɣɞɟɦ ɤɨɪɧɢ ɩɨɫɥɟɞɧɟɝɨ ɭɪɚɜɧɟɧɢɹ ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɟɝɨ ɤɨɪɧɹ ଴ݐ ɪɟɲɢɦ

ɭɪɚɜɧɟɧɢɟ݆ ݔ = .଴ݐ ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɤɨɪɧɢ ɢɫɯɨɞɧɨɝɨ ɭɪɚɜɧɟɧɢɹ.

ɉɪɢɦɟɪ 7: Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ 3 sin x-4 cos x = 3,

Ɋɟɲɟɧɢɟ: ȼɨɡɦɨɠɧɵ ɞɜɚ ɫɥɭɱɚɹ: 1)ݔ ≠ ʹ݉ + ͳ 𝜋,

͵ ݃ݐʹ ͳݔʹ + ଶ݃ݐ ݔʹ − Ͷ ͳ − ଶ݃ݐ ͳݔʹ + ଶ݃ݐ ݔʹ = ͵,
͸݃ݐ ݔʹ − Ͷ + Ͷ݃ݐଶ ݔʹ = ͵ + ଶ݃ݐ͵ ݔʹ ,



19 

 

 

2 ɋɨɞɟɪɠɚɬɟɥɶɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɭɱɟɧɢɹ ɪɟɲɟɧɢɸ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ   

2.1  Ⱥɧɚɥɢɡ ɭɱɟɛɧɢɤɨɜ ɩɨ ɬɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ଶ݃ݐ 𝑥ଶ + ͸݃ݐ 𝑥ଶ − ͹ = Ͳ,

Ɂɚɦɟɧɚ:  ݃ݐ 𝑥ଶ = ;ݑ ଶݑ + ͸ݑ − ͹ = Ͳ,ݑଵ = −͹; ଶݑ = ͳ,
ɋɥɭɱɚɣ 1: ˃ሻ ݃ݐ 𝑥ଶ = −͹, ଵݔ = ͹݃ݐܿݎܽʹ− + ʹ𝜋݇,
˄ሻ݃ݐ ݔʹ = ͳ, ଶݔ = 𝜋ʹ + ʹ𝜋݉, ݉ ∈ ܼ,
ɋɥɭɱɚɣ 2: ݔ = ሺʹ݉ + ͳሻ𝜋; ͵ sin ʹ݉ + ͳ 𝜋 − Ͷ cos ʹ݉ + ͳ 𝜋 = Ͷ ≠ ͵,
Ɉɬɜɟɬ: : ˃ሻ ݃ݐ 𝑥ଶ = −͹; ଵݔ = ͹݃ݐܿݎܽʹ− + ʹ𝜋݇; ˄ሻ݃ݐ 𝑥ଶ = ͳ; ଶݔ = 𝜋ଶ ,

C ɰeɥɶɸ cpaɜɧɟɧɢɹ ɢ ɜɵɹɜɥeɧɢɹ ɤɚɤɢɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɚɜɬɨɪɵ ɭɱɟɛɧɢɤɨɜ ɩɨ

ɦɚɬɟɦɚɬɢɤɟ ɞɥɹ 10-11 ɤɥɚɫɫɨɜ ɫɪɟɞɧɟɣ ɲɤɨɥɵ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɛɵɥɢ ɜɡɹɬɵ

ɫɥɟɞɭɸɳɢɟ ɭɱɟɛɧɢɤɢ:

Ɇɨɪɞɤɨɜɢɱ, Ⱥ. Ƚ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 10 ɤɥɚɫɫ. ȼ

2 ɱɚɫɬɹɯ: ɭɱɟɛɧɢɤ (ɩɪɨɮɢɥɶɧɵɣ ɭɪɨɜɟɧɶ) / Ⱥ. Ƚ. Ɇɨɪɞɤɨɜɢɱ, ɉ. ȼ. ɋɟɦɟɧɨɜ. –

Ɇɨɫɤɜɚ : ɉɪɨɫɜɟɳɟɧɢɟ, 2020;

Ʉɨɥɦɨɝɨɪɨɜ, Ⱥ. ɇ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 10-11

ɤɥɚɫɫɵ: ɭɱɟɛɧɢɤ ɞɥɹ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ. ɭɱɪɟɠɞɟɧɢɣ: ɛɚɡɨɜɵɣ / Ⱥ. ɇ.

Ʉɨɥɦɨɝɨɪɨɜ, Ⱥ. Ɇ. Ⱥɛɪɚɦɨɜ, ɘ. ɉ. Ⱦɭɞɧɢɰɵɧ. – Ɇɨɫɤɜɚ : ɉɪɨɫɜɟɳɟɧɢɟ, 2010;

Ɇɭɪɚɜɢɧ, Ƚ. Ʉ. Ɇɭɪɚɜɢɧɚ, Ɉ.ȼ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ

ɚɧɚɥɢɡɚ. 10 ɤɥɚɫɫ. ɍɝɥɭɛɥɟɧɧɵɣ ɭɪɨɜɟɧɶ / Ƚ. Ʉ. Ɇɭɪɚɜɢɧ, Ɉ. ȼ. Ɇɭɪɚɜɢɧɚ. –

Ɇɨɫɤɜɚ : ɉɪɨɫɜɟɳɟɧɢɟ, 2019.
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Aɧaɥɢɡ ɲɤoɥɶɧɵɯ ɭɱɟɛɧɢɤoɜ ɛɵɥ ɩɪɨɜɟɞɟɧ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ:

1. Ʉɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɨɬɜɨɞɢɦɵɯ ɧɚ ɢɡɥɨɠɟɧɢɟ ɬɟɦɵ.

2. Ɇɟɫɬɨ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɤɭɪɫɟ ɦɚɬɟɦɚɬɢɤɢ.

3. Ɇɟɬɨɞɢɤɚ ɢɡɥɨɠɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɩɨ ɬɟɦɟ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ

ɭɪɚɜɧɟɧɢɹ», ɜɢɞɵ ɭɪɚɜɧɟɧɢɣ ɢ ɦɟɬɨɞɵ ɢɯ ɪɟɲɟɧɢɣ.

Ɇɨɪɞɤɨɜɢɱ Ⱥ. Ƚ., ɋɟɦёɧɨɜ ɉ. ȼ., «Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ

ɚɧɚɥɢɡɚ», ɭɱɟɛɧɢɤ ɞɥɹ 10-11 ɤɥɚɫɫɨɜ [26].

ȼ ɩɪɢɦɟɪɧɨɦ ɬɟɦɚɬɢɱɟɫɤɨɦ ɩɥɚɧɢɪɨɜɚɧɢɢ (3 ɱacaɜ ɧɟɞɟɥɸ), ɢɡɥɨɠeɧɧoɦ

ɜ ɭɱeɛɧɢɤe ɧɚ ɢɡɭɱeɧɢe ɝɥɚɜɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɜɵɞeɥɹɟɬɫɹ 10

ɱacɨɜ. ȼ ɝɥɚɜɟ «ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ» ɬɚɤɠɟ

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. ɇɚ ɢɡɭɱɟɧɢe ɷɬoɣ

ɝɥaɜɵ oɬɜeɞɟɧo 15ɱɚɫɨɜ.

ɉɨɫɥɟ ɢɡɭɱɟɧɢɹ ɩɟɪɜɨɣ ɝɥaɜɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ»

ɧɚɱɢɧɚɟɬɫɹ ɪɚɡɞɟɥ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ», ɡɚ ɤɨɬɨɪɵɦ ɫɥɟɞɭɟɬ ɪɚɡɞɟɥ

«ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ».

ȼ ɝɥaɜaɯ «ɉɪɨɢɡɜɨɞɧɚɹ», «ɉɟɪɜooɛɪaɡɧaɹ ɢ ɢɧɬɟɝɪɚɥ», «ɍɪɚɜɧɟɧɢɹ ɢ

ɧɟɪɚɜɟɧɫɬɜɚ». ɋɢɫɬɟɦɵ ɭɪaɜɧeɧɢɣ ɢ ɧeɪaɜeɧɫɬɜ», ɨɬɜɨɞɢɦɵɯ ɧɚ ɢɡɭɱɟɧɢɟ ɜ 11

ɤɥɚɫɫɟ, ɬɚɤ ɠɟ ɜɫɬɪɟɱɚɸɬɫɹ ɡɚɞɚɧɢɹ ɩɨ ɬɪɢɝɨɧɨɦɟɬɪɢɢ.

ȼ ɪɚɡɞɟɥɟ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɩɨɞɪɨɛɧɨ ɜɜɨɞɹɬɫɹ ɩɟɪɜɵɟ

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɟɲɟɧɢɢ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ.

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɧɹɬɢɟ ɚɪɤɤɨɫɢɧɭɫ ɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ cos x = a; aɪɤɫɢɧɭɫ

ɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ sin x = a; aɪɤɬɚɧɝɟɧɫ ɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ tg x =

a; ɚɪɤɤɨɬɚɧɝɟɧɫ ɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ctg x = a. ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ

ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɢ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ:

1. Ɇɟɬɨɞ ɜɜeɞeɧɢɹ ɧoɜoɣ ɩeɪɟɦeɧɧoɣ;

2. Ɇɟɬɨɞ ɪɚɡɥoɠeɧɢɹ ɧa ɦɧoɠɢɬeɥɢ.

3. ɉɪɢɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ.
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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɨɞɧɨɪɨɞɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ

ɭɪɚɜɧɟɧɢɣ. Ⱦɪɭɝɢe ɦeɬoɞɵ ɪeɲeɧɢɹ ɪaɫɫɦaɬɪɢɜaɸɬɫɹ ɜ ɝɥaɜe

«ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ». ȼ ɷɬoɣ ɝɥaɜe ɭɠe

ɩɪɢɜoɞɹɬɫɹ ɫɩeɰɢɚɥɶɧɵe ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɫ

ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ: ɫɢɧɭɫ ɢ ɤɨɫɢɧɭɫ ɫɭɦɦɵ ɢ ɪɚɡɧɨɫɬɢ ɚɪɝɭɦɟɧɬɨɜ, ɬɚɧɝɟɧɫ

ɫɭɦɦɵ ɢ ɪɚɡɧɨɫɬɢ ɚɪɝɭɦɟɧɬɨɜ, ɮɨɪɦɭɥɵ ɞɜɨɣɧɨɝɨ ɚɪɝɭɦɟɧɬɚ, ɮɨɪɦɭɥɵ

ɩɨɧɢɠɟɧɢɹ ɫɬɟɩɟɧɢ. ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɭɦɦ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɜ

ɩɪɨɢɡɜɟɞɟɧɢɹ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɜ

ɫɭɦɦɭ.

ɉɪɟɞɥɚɝɚɟɬɫɹ ɧɨɜɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ: «ɮɭɧɤɰɢɹ - ɭɪɚɜɧɟɧɢɹ -

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ». Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɚɹ

ɩɨɡɜɨɥɹɟɬ ɭɱɚɳɢɦɫɹ ɧɟ ɩɟɪɟɝɪɭɠɚɬɶ ɫɜɨɸ ɩɚɦɹɬɶ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ

ɮɨɪɦɭɥɚɦɢ ɢ ɨɛɭɱɚɬɶ ɭɱɟɧɢɤɨɜ ɨɫɨɡɧɚɧɧɨɦɭ ɪɟɲɟɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ

ɭɪɚɜɧɟɧɢɣ. ɇɚɥɢɱɢɟ ɨɬɞɟɥɶɧɨɝɨ ɡɚɞɚɱɧɢɤɚ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɪɚɦ ɭɱɟɛɧɢɤɚ

ɜɵɫɬɪɨɢɬɶ ɜ ɧёɦ ɩɨɥɧɨɰɟɧɧɭɸ ɤɚɤ ɩɨ ɨɛɴёɦɭ, ɬɚɤ ɢ ɩɨ ɫɨɞɟɪɠɚɧɢɸ

ɬɪёɯɭɪɨɜɧɟɜɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɠɧɟɧɢɣ, ɞɨɫɬɚɬɨɱɧɭɸ ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ ɢ ɞɨɦɚ,

ɞɥɹ ɪɟɲɟɧɢɹ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ.

Кɨɥɦɨɝɨɪɨɜ Ⱥ. ɇ., Ⱥɛɪɚɦɨɜ Ⱥ. Ɇ., Ⱦɭɞɧɢɰɵɧ Ю. ɉ., Иɜɥɟɜ Ȼ. Ɇ.,

Шɜɚɰɛɭɪɞ ɋ. И., «Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɚɧɚɥɢɡɚ», ɭɱɟɛɧɢɤ ɞɥɹ 10-11 ɤɥɚɫɫɨɜ. [19]

ȼ ɩɪɢɦɟɪɧɨɦ ɬɟɦɚɬɢɱɟɫɤɨɦ ɩɥɚɧɢɪɨɜɚɧɢɢ (3 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ) ɞɚɟɬɫɹ 14

ɱɚɫɨɜ ɧɚ ɢɡɭɱɟɧɢɟ ɪɚɡɞɟɥɚ «Ɋɚɡɪɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ

ɧɟɪɚɜɟɧɫɬɜ» ɨɬɜɨɞɢɬɫɹ 14 ɱɚɫɨɜ.

ɉɟɪɜɚɹ ɝɥɚɜɚ ɭɱɟɛɧɢɤɚ ɧɚɡɵɜɚɟɬɫɹ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ». ȼɟɫɶ

ɦɚɬɟɪɢɚɥ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ ɪɚɡɛɢɬ ɧɚ 3 ɩɚɪɚɝɪɚɮɚ. ȼ ɩɟɪɜɨɦ ɩɚɪɚɝɪɚɮɟ ɢɡɭɱɚɸɬɫɹ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɱɢɫɥɨɜɨɝɨ ɚɪɝɭɦɟɧɬɚ, ɡɚɬɟɦ ɫɥɟɞɭɟɬ ɩɚɪɚɝɪɚɮ, ɜ

ɤɨɬɨɪɨɦ ɨɩɢɫɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɷɬɢɯ ɮɭɧɤɰɢɣ. ȼ ɬɪɟɬɶɟɦ ɩɚɪɚɝɪɚɮɟ

«Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ» ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɢɯ ɪɟɲɟɧɢɹ, ɦɚɬɟɪɢɚɥ ɩɨ ɷɬɨɣ ɬɟɦɟ ɪɚɡɞɟɥёɧ

ɧɚ 4 ɩɭɧɤɬɚ.
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ɂɡɭɱɟɧɢɟ ɬɟɦɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɜɬɨɪɟɧɢɹ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɭɝɥɚ, ɨɫɧɨɜɧɵɯ

ɮɨɪɦɭɥ ɬɪɢɝɨɧɨɦɟɬɪɢɢ. Ⱥɜɬɨɪɵ ɧɚɩɨɦɢɧɚɸɬ, ɱɬɨ ɩɨɧɹɬɢɹ sin x, cos x, tg x, ctg x

ɛɵɥɢ ɪɚɧɟɟ ɢɡɭɱɟɧɵ ɜɨ ɜɪɟɦɹ ɚɥɝɟɛɪɵ ɢ ɝɟɨɦɟɬɪɢɢ ɢ ɧɟ ɞɚɟɬ ɢɦ ɨɩɪɟɞɟɥɟɧɢɹ.

Ɂɚɬɟɦ ɢɞёɬ ɪɚɫɫɦɨɬɪɟɧɢɟ ɨɫɧɨɜɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ. Ⱦɚɥɟɟ

ɢɡɭɱɚɸɬɫɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɢ ɢɯ ɝɪɚɮɢɤɢ ɢ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ, ɢ,

ɧɚɤɨɧɟɰ, ɧɚ ɛɚɡɟ ɢɡɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɟɪɜɚɹ ɝɥɚɜɚ ɭɱɟɛɧɢɤɚ ɡɚɜɟɪɲɚɟɬɫɹ

ɪɟɲɟɧɢɟɦ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. Ɂɞɟɫɶ, ɩɪɢ ɩɨɦɨɳɢ

ɝɪɚɮɢɤɨɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɜɜɨɞɹɬɫɹ ɬɚɤɢɟ ɩɨɧɹɬɢɹ

ɤɚɤ arcsin, arcos, arctg ɱɢɫɥɚ. Ɂɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ

ɜɵɜɨɞɹɬɫɹ ɮɨɪɦɭɥɵ ɤɨɪɧɟɣ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ

ɭɪɚɜɧɟɧɢɣ. ȼ ɩɨɫɥɟɞɧɟɦ ɩɭɧɤɬɟ ɝɥɚɜɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ» Ⱥ. ɇ.

Ʉɨɥɦɨɝɨɪɨɜ ɨɬɪɚɠɚɟɬ ɨɫɧɨɜɧɵɟ ɢɞɟɢ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ.

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɚɜɬɨɪɵ ɭɱɟɛɧɢɤɚ ɧɟ ɭɤɚɡɵɜɚɸɬ ɧɚɡɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ

ɦɟɬɨɞɨɜ (ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ, ɫɩɨɫɨɛ ɪɟɲɟɧɢɹ ɨɞɧɨɪɨɞɧɵɯ ɭɪɚɜɧɟɧɢɣ

ɩɟɪɜɨɣ, ɜɬɨɪɨɣ ɢ ɜɵɫɲɢɯ ɫɬɟɩɟɧɟɣ, ɦɟɬɨɞ ɩɨɞɫɬɚɧɨɜɤɢ) ɪɟɲɟɧɢɹ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟ ɫɢɫɬɟɦɚɬɢɡɢɪɭɸɬ ɢɯ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɜ

ɞɚɧɧɨɦ ɭɱɟɛɧɢɤɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɜɢɞɚ a sin x

+ b cos x = c. ɍɪɚɜɧɟɧɢɹ ɬɚɤɨɝɨ ɜɢɞɚ ɜɫɬɪɟɱɚɸɬɫɹ ɥɢɲɶ ɜ ɡɚɞɚɱɚɯ ɩɨɜɵɲɟɧɧɨɣ

ɬɪɭɞɧɨɫɬɢ ɲɟɫɬɨɣ ɝɥɚɜɵ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɡɥɨɠɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ

ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɭɱɟɛɧɢɤ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧ ɤ

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɢɡɭɱɟɧɢɸ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɚɜɬɨɪɚɦɢ ɫɯɟɦɚ ɢɡɥɨɠɟɧɢɹ

ɦɚɬɟɪɢɚɥɚ «ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ – ɮɭɧɤɰɢɹ – ɭɪɚɜɧɟɧɢɹ» ɫɬɚɥɤɢɜɚɟɬ ɭɱɟɧɢɤɨɜ ɫ

ɧɟɩɨɧɢɦɚɧɢɟɦ: ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɬɚɤ ɢ ɨɫɬɚɸɬɫɹ ɜ ɝɨɥɨɜɟ ɭɱɚɳɢɯɫɹ ɧɚ “ɪɚɡɧɵɯ

ɛɟɪɟɝɚɯ ɪɟɤɢ”.

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɷɬɨɦ ɭɱɟɛɧɢɤɟ ɩɪɟɞɥɨɠɟɧ ɛɨɥɶɲɨɣ ɧɚɛɨɪ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. Ⱥɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɡɚɞɚɱ ɩɨ ɬɟɦɟ
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«Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ ɹɜɥɹɸɬɫɹ

ɩɪɨɫɬɟɣɲɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ, ɮɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ, ɫɩɨɫɨɛ ɪɟɲɟɧɢɹ ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧ ɧɚ

ɫɜɨɣɫɬɜɟ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ.

Ɇɭɪɚɜɢɧ Ƚ.К. Ɇɭɪɚɜɢɧɚ Ɉ.ȼ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ

ɚɧɚɥɢɡɚ. 10 ɤɥɚɫɫ. ɍɝɥɭɛɥɟɧɧɵɣ ɭɪɨɜɟɧɶ - Ɇɭɪɚɜɢɧ Ƚ.К., Ɇɭɪɚɜɢɧɚ Ɉ.ȼ.

Ɇɨɫɤɜɚ, -2019ɝ. [28]

ȼ ɩɪɢɦɟɪɧɨɦ ɬɟɦɚɬɢɱɟɫɤɨɦ ɩɥɚɧɢɪɨɜɚɧɢɟ (ɨɬ 1 ɞɨ 3 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ) ɧɚ

ɤɚɠɞɵɣ ɩɚɪɚɝɪɚɮ, ɚ ɧɚ ɢɡɭɱɟɧɢɟ ɝɥɚɜɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɢ ɢɯ

ɫɜɨɣɫɬɜɚ» ɨɬɜɨɞɢɬɫɹ 38 ɱɚɫɨɜ.

Ⱦɚɧɧɚɹ ɬɟɦɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ 4ɣ ɝɥɚɜɟ. ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɢɬɫɹ 15

ɩɚɪɚɝɪɚɮɨɜ: ɩɟɪɜɵɟ 4 ɩɚɪɚɝɪɚɮɚ ɨɬɜɨɞɹɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɝɪɚɞɭɫɧɨɣ ɢ

ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɭɝɥɨɜ, ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ, ɤɨɬɚɧɝɟɧɫɚ

ɩɪɨɢɡɜɨɥɶɧɵɯ ɭɝɥɨɜ. Ɂɚɬɟɦ ɢɡɭɱɚɸɬɫɹ ɩɚɪɚɝɪɚɮɵ ɩɪɨɫɬɟɣɲɢɟ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ, ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ, ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɨɫɧɨɜɧɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɢ ɢɯ

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ.

ɂɡɭɱɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɪɨɫɬɟɣɲɢɯ

ɭɪɚɜɧɟɧɢɣ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɧɹɬɢɟ ɚɪɤɤɨɫɢɧɭɫ ɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ cos x

= a; aɪɤɫɢɧɭɫ ɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ sin x = a; aɪɤɬɚɧɝɟɧɫ ɢ ɪɟɲɟɧɢɟ

ɭɪɚɜɧɟɧɢɹ tg x = a; ɚɪɤɤɨɬɚɧɝɟɧɫ ɢ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ctg x = a. ȼ ɷɬɨɣ ɝɥɚɜɟ

ɪɚɫɫɦɨɬɪɟɧɵ ɬɪɢ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ:

1. Ɇɟɬɨɞ ɜɜɟɞɟɧɢɹ ɧɨɜɨɣ ɩɟɪɟɦɟɧɧɨɣ;

2. Ɇɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ.

3. ɉɪɢɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɡɥɨɠɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ

ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɭɱɟɛɧɢɤ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ. ɋɬɨɢɬ

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɷɬɨɦ ɭɱɟɛɧɢɤɟ ɩɪɟɞɥɨɠɟɧ ɛɨɥɶɲɨɣ ɧɚɛɨɪ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ.
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2.2  Ʉɨɧɫɬɚɬɢɪɭɸɳɢɣ ɷɤɫɩɟɪɢɦɟɧɬ 

 

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɤɨɧɫɬɚɬɢɪɭɸɳɢɣ ɷɤɫɩɟɪɢɦɟɧɬ ɜ 11-ɨɦ 

ɤɥɚɫɫɟ ɫɪɟɞɧɟɣ ɲɤɨɥɵ, ɝɞɟ ɭɱɟɧɢɤɢ ɭɱɚɬɫɹ ɩɨ ɭɱɟɛɧɢɤɭ Ⱥ. Ƚ. Ɇɨɪɞɤɨɜɢɱɚ. ɐɟɥɶ 

ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ -  ɩɪɨɜɟɪɢɬɶ ɤɚɤɢɦɢ ɦɟɬɨɞɚɦɢ ɩɨɥɶɡɭɸɬɫɹ ɭɱɟɧɢɤɢ ɩɪɢ 

ɪɟɲɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɭɪɚɜɧɟɧɢɣ. 

ɍɱɚɳɢɦɫɹ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɧɢɹ: 

 

ɍɱɟɧɢɤɚɦ ɛɭɞɟɬ ɥɟɝɤɨ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɞɚɧɧɨɣ ɬɟɦɟ, ɬɚɤ ɤɚɤ ɨɱɟɧɶ ɩɨɞɪɨɛɧɨɟ ɢ

ɩɪɨɫɬɨɟ ɨɛɴɹɫɧɟɧɢɟ ɬɟɨɪɢɢ. Ɍɚɤ ɠɟ ɩɪɢɜɟɞɟɧɨ ɩɨɞɪɨɛɧɨɟ ɪɟɲɟɧɢɟ ɩɪɢɦɟɪɨɜ.

ɍɱɟɧɢɤɚɦ, ɩɪɨɩɭɫɬɢɜɲɢɦ ɭɪɨɤ, ɞɨɦɚ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɪɚɡɨɛɪɚɬɶɫɹ ɫ

ɞɚɧɧɨɣ ɬɟɦɨɣ.

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɭɱɟɛɧɢɤɢ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɜɫɟ ɨɧɢ ɩɨɞɯɨɞɹɬ ɤɚɤ

ɞɥɹ ɢɡɭɱɟɧɢɹ ɬɟɦɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɜ ɲɤɨɥɟ, ɬɚɤ ɢ ɞɥɹ

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ. Ⱥɜɬɨɪɵ ɭɱɟɛɧɢɤɨɜ ɢɫɩɨɥɶɡɭɸɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ

ɮɨɪɦɭɥ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɚ

ɬɚɤ ɠɟ ɨɧɢ ɩɪɟɞɥɚɝɚɸɬ ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɟɦɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ»

ɬɨɥɶɤɨ ɬɪɢ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ – ɷɬɨ

ɦɟɬɨɞ ɡɚɦɟɧɵ ɩɟɪɟɦɟɧɧɨɣ (ɚɥɝɟɛɪɚɢɱɟɫɤɢɣ ɦɟɬɨɞ), ɦɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ

ɦɧɨɠɢɬɟɥɢ ɢ ɩɪɢɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ. ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɭɱɟɛɧɢɤ

Ɇɨɪɞɤɨɜɢɱɚ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɟɟ ɞɨɫɬɭɩɧɵɦ ɢɡɥɨɠɟɧɢɟɦ ɬɟɨɪɢɢ ɭɱɟɛɧɨɝɨ

ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɲɤɨɥɶɧɢɤɨɜ, ɫ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɩɪɢɦɟɪɚɦɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫ

ɩɨɞɪɨɛɧɵɦ ɪɟɲɟɧɢɟɦ.

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɧɚɫ ɡɚɢɧɬɟɪɟɫɨɜɚɥ ɜɨɩɪɨɫ, ɤɚɤɢɟ ɦɟɬɨɞɵ

ɢɫɩɨɥɶɡɭɸɬ ɲɤɨɥɶɧɢɤɢ ɩɪɢ ɪɟɲɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ.

Ɂɚɞɚɧɢɟ 1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: ݔଶ݊݅ݏʹ − ͷ ݊݅ݏ ݔ + ʹ = Ͳ,

Ɂɚɞɚɧɢɟ 2. Ɋɟɲɚɬɶ ɭɪɚɜɧɟɧɢɟ: ݔ͹݊݅ݏ + ݔ͵݊݅ݏ = ,ݔʹݏ݋ܿ͵

Ɂɚɞɚɧɢɟ 3. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: ݔଶ݊݅ݏ + ݔ݊݅ݏʹ ݔݏ݋ܿ − ݔଶݏ݋ܿ͵ = Ͳ,
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Ȼɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɫ ɡɚɞɚɧɢɟɦ 1 ɫɩɪɚɜɢɥɨɫɶ 100% 

ɭɱɟɧɢɤɨɜ, ɫ ɡɚɞɚɧɢɟɦ 2 – 94,4%, ɫ ɡɚɞɚɧɢɟɦ 3 – 77,7%,  ɫ ɡɚɞɚɧɢɟɦ 4 – 54% ɢ  ɫ 

ɡɚɞɚɧɢɟɦ 5 – 33,3% ɭɱɟɧɢɤɨɜ.  

 

 

Ɋɢɫɭɧɨɤ – 8. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɞɚɧɢɣ 

 

ɉɪɢ ɚɧɚɥɢɡɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɛɵɥɨ ɜɵɹɫɧɟɧɨ ɤɚɤɢɟ ɦɟɬɨɞɵ ɛɵɥɢ 

ɥɭɱɲɟ ɜɫɟɝɨ ɭɫɜɨɟɧɵ ɭɱɟɧɢɤɚɦɢ. ȼɫɟɦɢ 5 ɦɟɬɨɞɚɦɢ ɩɨɥɶɡɨɜɚɥɢɫɶ 33,3% 

ɭɱɟɧɢɤɨɜ, ɥɸɛɵɦɢ 4 ɦɟɬɨɞɚɦɢ – 50% ɭɱɟɧɢɤɨɜ, ɥɸɛɵɦɢ 3 ɦɟɬɨɞɚɦɢ – 70% 

ɭɱɟɧɢɤɨɜ, ɥɸɛɵɦɢ 2 ɦɟɬɨɞɚɦɢ – 90% ɭɱɟɧɢɤɨɜ ɢ ɥɸɛɵɦ 1 ɦɟɬɨɞɨɦ  - 100% 

ɭɱɟɧɢɤɨɜ. 

Ɂɚɞɚɧɢɟ 4. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: ݔ݊݅ݏ − ݔݏ݋ܿ = ͳ,

Ɂɚɞɚɧɢɟ 5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ͳͳݔ݊݅ݏ − ݏ݋ܿʹ ݔ = ͳͲ.
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Ɋɢɫɭɧɨɤ 9 – Ɋɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɧɵɯ ɨɰɟɧɨɤ 

 

 

2.3  Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɨɲɢɛɨɤ ɩɨ 
ɬɟɦɟ  «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ»  

 

ɗɤɫɩɟɪɢɦɟɧɬ ɢ ɚɧɚɥɢɡ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ 

ɪɟɲɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɲɤɨɥɶɧɢɤɢ ɱɚɫɬɨ ɞɨɩɭɫɤɚɸɬ ɬɢɩɢɱɧɵɟ 

ɨɲɢɛɤɢ.  Ɋɚɫɫɦɨɬɪɢɦ ɢɯ ɩɨɞɪɨɛɧɟɟ. 
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ɉɪɢ ɪɟɲɟɧɢɢ ɞɚɧɧɵɯ ɭɪɚɜɧɟɧɢɣ ɭɱɚɳɢɟɫɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɥɟɞɭɸɳɢɟ

ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ:

1. Ⱥɥɝɟɛɪɚɢɱɟɫɤɢɣ ɦɟɬɨɞ (ɡɚɞɚɧɢɟ 1);

2. Ɇɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ (ɡɚɞɚɧɢɟ 2);

3. ɉɪɢɜɟɞɟɧɢɹ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ (ɡɚɞɚɧɢɟ 3);

4. ȼɜɟɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɝɥɚ (ɡɚɞɚɧɢɟ 4);

5. ɉɟɪɟɯɨɞ ɤ ɩɨɥɨɜɢɧɧɨɦɭ ɭɝɥɭ (ɡɚɞɚɧɢɟ 5).

ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ: ɚɥɝɟɛɪɚɢɱɟɫɤɢɣ, ɦɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ

ɦɧɨɠɢɬɟɥɢ ɢ ɩɪɢɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ.
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1. ɉɪɢ ɭɩɪɨɳɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɧɟ

ɬɨɥɶɤɨ ɯɨɪɨɲɨ ɡɧɚɬɶ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ, ɧɨ ɢ ɜɥɚɞɟɬɶ ɧɚɜɵɤɚɦɢ

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɬɚɤɢɦɢ ɤɚɤ: ɩɪɚɜɢɥɚɦɢ ɪɚɫɤɪɵɬɢɹ

ɫɤɨɛɨɤ ɢ ɡɚɤɥɸɱɟɧɢɹ ɜ ɫɤɨɛɤɢ, ɮɨɪɦɭɥɚɦɢ ɫɨɤɪɚɳɟɧɧɨɝɨ ɭɦɧɨɠɟɧɢɹ ɢ ɬ.ɞ.

ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɡɧɚɧɢɟ ɮɨɪɦɭɥ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɩɪɨɜɨɰɢɪɭɟɬ ɧɟɩɪɚɜɢɥɶɧɨɟ

ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ.

ɉɪɢɦɟɪ 1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: ሺݔ݊݅ݏ + =ሻଶݔݏ݋ܿ ͳ.
ɇɟɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ: ݔଶ݊݅ݏ + ݔଶݏ݋ܿ = ͳ;݊݅ݏଶݔ = ͳ − ݔଶ݊݅ݏ;ݔଶݏ݋ܿ = .ݔଶ݊݅ݏ

Ʉɨɦɦɟɧɬɚɪɢɣ: ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɨɲɢɛɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ

ɜɨɡɜɟɞɟɧɢɢ ɜ ɤɜɚɞɪɚɬ, ɭɱɚɳɢɟɫɹ ɜɨɡɜɨɞɹɬ ɧɟɩɪɚɜɢɥɶɧɨ, ɡɚɛɵɜɚɹ ɩɪɨ ɮɨɪɦɭɥɵ

ɫɨɤɪɚɳɟɧɧɨɝɨ ɭɦɧɨɠɟɧɢɹ.

ɉɪɢɦɟɪ 2. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: ଷ݊݅ݏʹ 𝜋 + ݔ = ଵଶ cos ݔ − ଷ𝜋ଶ .

ɇɟɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ: ଷ݊݅ݏʹ 𝜋 + ݔ = ଵଶ ݔ݊݅ݏ− ;
ʹሺ−݊݅ݏଷݔሻ + ͳʹ ݔ݊݅݅ݏ = Ͳ;

ݔଷ݊݅ݏʹ− + ͳʹ ݔ݊݅ݏ = Ͳ;ݔ݊݅ݏ −Ͷ݊݅ݏଶݔ + ͳ = Ͳ;ݔ݊݅ݏ = Ͳ; Ͷ݊݅ݏଶݔ = ͳ;ݔ = 𝜋݊, ݊ ∈ ܼ. ݔଶ݊݅ݏ = ଵସ ݔ݊݅ݏ; = ଵଶ ;
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ݔ = 𝜋͸ + ʹ𝜋݇, ݇ ∈ ܼ
ɉɪɚɜɢɥɶɧɨɟ ɪɟɳɟɧɢɟ: ଷ݊݅ݏʹ 𝜋 + ݔ = ଵଶ ݔ݊݅ݏ− ;

ʹሺ−݊݅ݏଷݔሻ + ͳʹ ݔ݊݅݅ݏ = Ͳ;
ݔଷ݊݅ݏʹ− + ͳʹ ݔ݊݅ݏ = Ͳ;ݔ݊݅ݏ −Ͷ݊݅ݏଶݔ + ͳ = Ͳ;ݔ݊݅ݏ = Ͳ; Ͷ݊݅ݏଶݔ = ͳ;ݔ = 𝜋݊, ݊ ∈ ܼ. ݔଶ݊݅ݏ = ଵସ ;

ݔ݊݅ݏ = ± ͳʹ ;
ݔ = ± 𝜋͸ + ʹ𝜋݇, ݇ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = 𝜋݊, ݊ ∈ ܼ, ݔ = ± 𝜋଺ + ʹ𝜋݇, ݇ ∈ ܼ.
2. Ɉɲɢɛɤɢ ɩɪɢ ɨɬɛɨɪɟ ɤɨɪɧɟɣ.

ɉɪɢɦɟɪ 3. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ଷ݊݅ݏʹ 𝜋 + ݔ = ଵଶ cos ݔ − ଷ𝜋ଶ . ɇɚɣɞɢɬɟ

ɜɫɟ ɤɨɪɧɢ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ − ଻𝜋ଶ ; − ଷ𝜋ଶ .

ɇɟɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ: ଷ݊݅ݏʹ 𝜋 + ݔ = ଵଶ ݔ݊݅ݏ− ;
ʹ ݔଷ݊݅ݏ− + ͳʹ ݔ݊݅ݏ = Ͳ /∗ ሺ−ʹሻ;ݔ݊݅ݏ −Ͷ݊݅ݏଶݔ + ͳ = Ͳ;ݔ݊݅ݏ = Ͳ Ͷ݊݅ݏଶݔ = ͳ;ݔ = 𝜋݊, ݊ ∈ ܼ ݔଶ݊݅ݏ = ଵସ ݔ݊݅ݏ; = ± ଵଶ ݔ; = ± ହ𝜋଺ + ʹ𝜋݇, ݇ ∈ ܼ.
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Ɉɬɜɟɬ: ɚ) ݔ = ± ହ𝜋଺ + ʹ𝜋݇, ݇ ∈ ܼ, ɛ) − ଵଵ𝜋଺ , −ʹ𝜋, − ଻𝜋଺
ɉɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ: ଷ݊݅ݏʹ 𝜋 + ݔ = ଵଶ ݔ݊݅ݏ− ;ʹ ݔଷ݊݅ݏ− + ͳʹ ݔ݊݅ݏ = Ͳ /∗ ሺ−ʹሻ;ݔ݊݅ݏ −Ͷ݊݅ݏଶݔ + ͳ = Ͳ;ݔ݊݅ݏ = Ͳ; Ͷ݊݅ݏଶݔ = ͳ;ݔ = 𝜋݊, ݊ ∈ ܼ. ݔଶ݊݅ݏ = ଵସ ݔ݊݅ݏ; = ± ଵଶ ݔ; = ± ହ𝜋଺ + ʹ𝜋݇, ݇ ∈ ܼ.

Ответ ˃ሻ ݔ = ± ହ𝜋଺ + ʹ𝜋݇, ݇ ∈ ܼ, ˄ሻ − ଻𝜋଺ ; −ʹ𝜋; − ଵଵ𝜋଺ ; − ଵ଻𝜋଺ ; −͵𝜋 − ଵଽ𝜋଺ .

3. ȼ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɹɯ, ɤɚɤ ɢ ɜ ɞɪɭɝɢɯ ɜɢɞɚɯ ɭɪɚɜɧɟɧɢɣ,

ɩɪɢɱɢɧɨɣ ɨɲɢɛɨɤ ɫɬɚɧɨɜɢɬɫɹ ɧɟɜɧɢɦɚɬɟɥɶɧɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɨɛɥɚɫɬɢ

ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ (ɈȾɁ).

ɉɪɢɦɟɪ 4. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ݔଶ݃ݐ͵ + Ͷݔ݃ݐ + Ͷܿݔ݃ݐ + ݔଶ݃ݐܿ͵ + ʹ = Ͳ
(ɪɟɲɟɧɢɟ ɫɦɨɬɪɢ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ).

4. Ɍɚɤ ɠɟ ɭɱɚɳɢɟɫɹ ɡɚɛɵɜɚɸɬ, ɱɬɨ ɫɨɤɪɚɳɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ɧɚ

ɜɵɪɚɠɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɧɟɢɡɜɟɫɬɧɭɸ, ɱɚɫɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɤɨɪɧɟɣ

ɭɪɚɜɧɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɩɨɞɫɬɚɧɨɜɤɚ ɬɚɤ ɠɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ

ɩɨɬɟɪɟ ɤɨɪɧɟɣ.

− ͹𝜋ʹ     − ͵𝜋ʹ
 

 

− ͷ𝜋ʹ
 

−ʹ𝜋 

− ͹𝜋͸  

− ͳͳ𝜋͸  

−͵𝜋 −ʹ𝜋 

− ͷ𝜋ʹ
 

− ͹𝜋ʹ   − ͵𝜋ʹ
 

− ͳͳ𝜋͸  − ͳ͹𝜋͸  

− ͳͻ𝜋͸  
− ͹𝜋͸  
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ɉɪɢɦɟɪ 5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ݔݏ݋ܿ ݔʹ݊݅ݏʹ − ݔ = .ݔʹ݊݅ݏݔݏ݋ܿ
ɇɟɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ. ݔʹ݊݅ݏʹ − ͳ = ݔʹ݊݅ݏ;ݔʹ݊݅ݏ = ͳ;ʹݔ = 𝜋ଶ + ʹ𝜋݇, ݇ ∈ ܼ; ݔ = 𝜋ସ + 𝜋݇, ݇ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = 𝜋ସ + 𝜋݇, ݇ ∈ ܼ.

ɉɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ. ܿݔݏ݋ ݔʹ݊݅ݏʹ − ͳ − ݔʹ݊݅ݏݔݏ݋ܿ = Ͳܿݔݏ݋ ݔʹ݊݅ݏʹ − ͳ − ݔʹ݊݅ݏ = Ͳ;ܿݔݏ݋ ݔʹ݊݅ݏ − ͳ = Ͳ;ͳሻ ݔݏ݋ܿ = Ͳ, ݔ = ݔ = 𝜋ଶ + 𝜋݇, ݇ ∈ ܼ;ʹሻ ݔʹ݊݅ݏ − ͳ = Ͳ, ݔʹ݊݅ݏ = ͳ,ʹݔ = 𝜋ʹ + ʹ𝜋݊, ݊ ∈ ܼ, ݔ = 𝜋Ͷ + 𝜋݊, ݊ ∈ ܼ.
5. ȿɳɟ ɨɞɧɚ ɩɪɢɱɢɧɚ ɩɨɹɜɥɟɧɢɹ ɨɲɢɛɨɤ – ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɜɧɢɦɚɧɢɟ ɤ

ɩɪɨɜɟɪɤɟ. ɇɟ ɫɥɟɞɭɟɬ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɨɬɛɨɪɟ ɤɨɪɧɟɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ

ɭɪɚɜɧɟɧɢɣ ɱɚɫɬɨ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɞɢɧɢɱɧɭɸ ɨɤɪɭɠɧɨɫɬɶ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɩɪɢ ɪɟɲɟɧɢɢ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ:

1. ɇɟɥɶɡɹ ɫɨɤɪɚɳɚɬɶ ɧɚ ɩɟɪɟɦɧɧɭɸ ɜɟɥɢɱɢɧɭ, ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ

ɩɨɬɟɪɟ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɤɚɠɞɵɣ ɦɧɨɠɢɬɟɥɶ ɢɫɫɥɟɞɨɜɚɬɶ ɧɚ

ɪɟɲɟɧɢɟ;

2. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ (Ɉ.Ⱦ.Ɂ.);

3. ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɨɛɟɢɯ ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ ɜ ɱɟɬɧɭɸ ɫɬɟɩɟɧɶ ɦɨɝɭɬ

ɩɨɹɜɥɹɬɶɫɹ ɩɨɫɬɨɪɨɧɧɢɟ ɤɨɪɧɢ. ɇɟɨɛɯɨɞɢɦ ɨɬɛɨɪ ɩɨɥɭɱɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɧɨ

ɷɬɨ ɫɥɨɠɧɨ, ɩɨɷɬɨɦɭ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɭɠɧɨ ɨɛɯɨɞɢɬɶɫɹ ɛɟɡ ɷɬɨɣ ɨɩɟɪɚɰɢɢ;

4. ɉɨɬɟɪɹ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɢ ɨɬ ɡɚɦɟɧɵ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɱɟɪɟɡ ɬɚɧɝɟɧɫ ݃ݐ 𝑥ଶ = ݐ - ɭɧɢɜɟɪɫɚɥɶɧɚɹ

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɩɨɞɫɬɚɧɨɜɤɚ.
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2.4  Ʉɨɧɫɩɟɤɬɵ ɭɪɨɤɨɜ ɩɨ ɬɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ɍɪɨɤ ɢɡɭчɟɧɢя ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ 

Ɍɟɦɚ ɭɪɨɤɚ: Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 

Ɍɢɩ ɭɪɨɤɚ: ɂɡɭɱɟɧɢɟ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɐɟɥɶ ɭɪɨɤɚ:  

-Ɉɛɪɚɡɨɜɚɬɟɥɶɧɚɹ: ɧɚɭɱɢɬɶɫɹ ɪɟɲɚɬɶ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 

ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: ɜɜɟɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɝɥɚ, ɜɜɟɞɟɧɢɟ ɜɵɪɚɠɟɧɢɣ 

ɞɥɹ ݔ݊݅ݏ ɢ ܿݔݏ݋ ɱɟɪɟɡ ݃ݐ 𝛼ଶ ɩɨ ɮɨɪɦɭɥɚɦ, ɫɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ, 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɭɦɦɵ ɜ ɩɪɨɢɡɜɟɞɟɧɢɟ, ɜɨɡɜɟɞɟɧɢɟ ɜ ɤɜɚɞɪɚɬ ɨɛɟɢɯ ɱɚɫɬɟɣ 

ɭɪɚɜɧɟɧɢɣ ɢ ɡɚɦɟɧɚ ɜɵɪɚɠɟɧɢɹ. 

          -ȼɨɫɩɢɬɚɬɟɥɶɧɚɹ: ɜɨɫɩɢɬɚɬɶ ɚɤɤɭɪɚɬɧɨɫɬɶ, ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ ɩɪɢ ɪɟɲɟɧɢɢ 

ɭɪɚɜɧɟɧɢɣ 

          -Ɋɚɡɜɢɜɚɸɳɚɹ: ɪɚɡɜɢɬɶ ɧɚɜɵɤɢ ɭɦɟɧɢɹ ɪɚɛɨɬɚɬɶ ɫ ɭɱɟɛɧɢɤɨɦ, ɭɦɟɧɢɟ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɚɣɬɢ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɪɚɡɜɢɬɶ ɭɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ 

ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɧɚ ɭɪɨɤɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

Ɇɟɬɨɞ ɨɛɭɱɟɧɢɹ: ɨɛɴɹɫɧɢɬɟɥɶɧɨ-ɢɥɥɸɫɬɪɚɬɢɜɧɵɣ 

ɍɍȾ: ɥɢɱɧɨɫɬɧɵɟ: ɮɨɪɦɢɪɨɜɚɬɶ ɭɱɟɛɧɭɸ ɦɨɬɢɜɚɰɢɸ, ɫɚɦɨɨɰɟɧɤɭ ɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɨɜɵɯ ɡɧɚɧɢɣ; 

Ʉɨɦɦɭɧɢɤɚɬɢɜɧɵɟ: ɭɦɟɧɢɟ ɜɵɪɚɠɚɬɶ ɫɜɨɢ ɦɵɫɥɢ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ; 

ɉɨɡɧɚɜɚɬɟɥɶɧɵɟ: ɭɦɟɧɢɟ ɜɵɛɪɚɬɶ ɩɨɞɯɨɞɹɳɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ, 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɭɪɚɜɧɟɧɢɹ.  

Ɋɟɝɭɥɹɬɢɜɧɵɟ: ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɡɧɚɬɟɥɶɧɨɫɬɢ ɦɵɲɥɟɧɢɹ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɞɨɫɤɚ, ɦɟɥɨɜɚɹ ɞɨɫɤɚ, Ɇɨɪɞɤɨɜɢɱ, Ⱥ.Ƚ. 

Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 10 ɤɥɚɫɫ. ȼ 2 ɱɚɫɬɹɯ. ɍɱɟɛɧɢɤ 

(ɩɪɨɮɢɥɶɧɵɣ ɭɪɨɜɟɧɶ) / Ⱥ. Ƚ. Ɇɨɪɞɤɨɜɢɱ, ɉ. ȼ. ɋɟɦɟɧɨɜ –  Ɇɨɫɤɜɚ : 

ɉɪɨɫɜɟɳɟɧɢɟ, 2020ɝ,   

ɋɬɪɭɤɬɭɪɚ ɭɪɨɤɚ: 

1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɦɨɦɟɧɬ. ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ. 

2. Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɡɧɚɧɢɣ. 
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3. ɂɡɭɱɟɧɢɟ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɟɪɜɢɱɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ. 

4. ɉɨɫɬɚɧɨɜɤɚ ɞɨɦɚɲɧɟɝɨ ɡɚɞɚɧɢɹ. 

5. ɉɨɞɜɟɞɟɧɢɟ ɢɬɨɝɨɜ. Ɋɟɮɥɟɤɫɢɹ. 

ɏɨɞ ɭɪɨɤɚ: 

1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɦɨɦɟɧɬ. ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ. 

ɉɪɢɜɟɬɫɬɜɢɟ ɭɱɚɳɢɯɫɹ. ɉɟɪɟɤɥɢɱɤɚ. ɉɨɫɬɚɧɨɜɤɚ ɬɟɦɵ ɢ ɰɟɥɢ ɭɪɨɤɚ. 

2. Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɡɧɚɧɢɣ. 

ɋɤɨɥɶɤɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɜɵ ɡɧɚɟɬɟ? ɂ ɤɚɤɢɟ? (4, ɫɢɧɭɫ, 

ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ, ɤɚɬɚɧɝɟɧɫ) 

ɑɬɨ ɬɚɤɨɟ ɫɢɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ, ɤɚɬɚɧɝɟɧɫ? 

3. ɂɡɭɱɟɧɢɟ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɟɪɜɢɱɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ. 

 

݊݅ݏ                                    ݔ + ݏ݋ܿ ݔ = ͳ                                                       (*) 

 

I ɫɩɨɫɨɛ. ȼɜɟɞɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɝɥɚ: 

Ɋɚɡɞɟɥɢɦ ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ ɧɚ ξʹ: 
 

 

II ɫɩɨɫɨɛ: ɜɜɟɞɟɧɢɟ ɜɵɪɚɠɟɧɢɣ ɞɥɹ ߙ݊݅ݏɢ ܿߙݏ݋ ɱɟɪɟɡ ݃ݐ 𝛼ଶɩɨ ɮɨɪɦɭɥɚɦ: 

݊݅ݏ ݔ + ݏ݋ܿ ݔ = ͳ /: ʹ.ͳʹ ݔ݊݅ݏ + ͳʹ ݔݏ݋ܿ = ͳʹ , ˋˎˋ
ݏ݋ܿ 𝜋Ͷ ݊݅ݏ ݔ + ݊݅ݏ 𝜋Ͷ ݏ݋ܿ ݔ = ʹʹ ,

sin ݔ + 𝜋Ͷ = ʹʹ ,
ݔ + 𝜋Ͷ = −ͳ 𝑛 arcsin ʹʹ + 𝜋݇, ݇ ∈ ܼ, ˕. ݔ.ˈ = − 𝜋ସ + −ͳ 𝑛 𝜋ସ + 𝜋݇, ݇ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = − 𝜋ସ + −ͳ 𝑛 𝜋ସ + 𝜋݇, ݇ ∈ ܼ
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ߙ݊݅ݏ                       = ଶ𝑡𝑔𝛼2ଵ+𝑡𝑔2𝛼2 , ߙݏ݋ܿ = ଵ−𝑡𝑔2𝛼2ଵ+𝑡𝑔2𝛼2                                          (1) 

 

Ɉɛɪɚɳɟɧɢɟ ɤ ɮɭɧɤɰɢɹɦ ݃ݐ 𝛼ଶ ˒˓ˈˇ˒ˑˎ˃ˆ˃ˈ˕, ˚˕ˑ cos 𝑥ଶ ≠ Ͳ, ɬ.ɟ. ݔ ≠ 𝜋 +ʹ𝜋݊, ݊ ∈ ܼ. ɂɬɚɤ ɩɨ ɮɨɪɦɭɥɚɦ (1) ɢɡ ɢɫɯɨɞɧɨɝɨ ɭɪɚɜɧɟɧɢɹ (*) ɩɨɥɭɱɚɟɦ: 

 

 

III ɫɩɨɫɨɛ: ɋɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ.

ȼɵɪɚɡɢɦ ݊݅ݏ ,ݔ ݏ݋ܿ ݔ ɢ 1 ɱɟɪɟɡ ɮɭɧɤɰɢɢ ɩɨɥɨɜɢɧɧɨɝɨ ɚɪɝɭɦɟɧɬɚ:ʹ sin 𝑥ଶ cos 𝑥ଶ + ଶݏ݋ܿ 𝑥ଶ − ଶ݊݅ݏ 𝑥ଶ = ଶ݊݅ݏ 𝑥ଶ + ଶݏ݋ܿ 𝑥ଶ,ʹ݊݅ݏ 𝑥ଶ ݏ݋ܿ 𝑥ଶ − ଶ݊݅ݏʹ 𝑥ଶ = Ͳ /: ଶݏ݋ܿʹ 𝑥ଶ,݃ݐ 𝑥ଶ − ଶ݃ݐ 𝑥ଶ = Ͳ, ˋˎˋ ݃ݐ 𝑥ଶ ͳ − ݃ݐ 𝑥ଶ = Ͳ,

ȿɫɥɢ ݃ݐ 𝜋ଶ = Ͳ, ɬɨ 𝑥ଶ = 𝜋݊, ݊ ∈ ܼ,
ȿɫɥɢ ݃ݐ 𝜋ଶ = ͳ, ɬɨ 𝑥ଶ = 𝜋ସ + 𝜋݇, ݇ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = ʹ𝜋݊, ݊ ∈ ܼ, ݔ = 𝜋ଶ + ʹ𝜋݇, ݇ ∈ ܼ.
IV ɫɩɨɫɨɛ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɭɦɦɵ ɜ ɩɪɨɢɡɜɟɞɟɧɢɟ.

ȼɵɪɚɡɢɦ ݏ݋ܿ ݔ ɱɟɪɟɡ sin 𝜋ଶ − ݔ :
݃ݐʹ ͳݔʹ + ଶ݃ݐ ݔʹ + ͳ − ଶ݃ݐ ͳݔʹ + ଶ݃ݐ ݔʹ = ͳ.

Ɉɬɫɸɞɚ: ݃ݐʹ 𝑥ଶ + ͳ − ଶ݃ݐ 𝑥ଶ = ͳ + ଶ݃ݐ 𝑥ଶʹ݃ݐ ݔʹ − ଶ݃ݐʹ ݔʹ = Ͳ /: ʹ,
݃ݐ ݔʹ ͳ − ݃ݐ ݔʹ = Ͳ,

݃ݐ ݔʹ = Ͳ ˋˎˋ ݃ݐ ݔʹ = ͳ.
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ȿɫɥɢ ݃ݐ 𝑥ଶ = Ͳ, ɬɨ 𝑥ଶ = 𝜋݊, ݊ ∈ ܼ ɢ ɬɨɝɞɚ ݔ = ʹ𝜋݊, ݊ ∈ ܼ.

ȿɫɥɢ ݃ݐ 𝑥ଶ = ͳ, ɬɨ 𝑥ଶ = 𝜋ସ + 𝜋݇, ݇ ∈ ܼ ɢɥɢ ݔ = 𝜋ଶ + ʹ𝜋݇, ݇ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = ʹ𝜋݊, ݊ ∈ ܼ, ݔ = 𝜋ଶ + ʹ𝜋݇, ݇ ∈ ݊݅ݏ.ܼ ݔ + ݊݅ݏ 𝜋ʹ − ݔ = ͳ,
ʹ ݊݅ݏ ݔ + 𝜋ʹ − ʹݔ ∗ ݏ݋ܿ ݔ + 𝜋ʹ + ʹݔ = ͳ,

݊݅ݏʹ 𝜋Ͷ cos ݔ − 𝜋Ͷ = ͳ, ˋˎˋ ʹ cos ݔ − 𝜋Ͷ = ͳ. ʡˑˆˇ˃
ݏ݋ܿ ݔ − 𝜋Ͷ = ʹʹ ˋ ݔ − 𝜋Ͷ = ݏ݋ܿܿݎܽ± ʹʹ + ʹ𝜋݊, ݊ ∈ ݔ,ܼ = 𝜋ʹ + ʹ𝜋݊, ݊ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = ʹ𝜋݊, ݔ = 𝜋ଶ + ʹ𝜋݊, ݊ ∈ ܼ ݔ = 𝜋ଶ + ʹ𝜋݊, ݊ ∈ ܼ.

V ɫɩɨɫɨɛ: ɉɪɢɦɟɧɟɧɢɟ ɮɨɪɦɭɥɵ݊݅ݏ ݔ + ݏ݋ܿ ݔ = ʹ ݊݅ݏ ݔ + 𝜋Ͷ n݅ݏʹ, ݔ + 𝜋Ͷ = ͳ /: ݊݅ݏʹ ݔ + 𝜋Ͷ = ͳʹ ,
ݔ + 𝜋Ͷ = ሺ−ͳሻ𝑛ܽ݊݅ݏܿݎ ͳʹ + 𝜋݊, ݊ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = − 𝜋ସ + −ͳ 𝑛 𝜋ସ + 𝜋݊, ݊ ∈ ܼ.𝑉𝐼 ɫɩɨɫɨɛ:Вˑˊ˅ˈˇˈːˋˈ ˅ ˍ˅˃ˇ˓˃˕ ˑ˄ˈˋх ˚˃˔˕ˈˌ ˖˓˃˅ːˈːˋя ∗ ݔ݊݅ݏ. + ݔݏ݋ܿ ଶ = ͳ,ʹݔݏ݋ܿݔ݊݅ݏ + ͳ = ͳ,ʹݔݏ݋ܿݔ݊݅ݏ = Ͳ /: ݔ݊݅ݏ,ʹ = Ͳ ˋˎˋ ݔݏ݋ܿ = Ͳ,
ȿɫɥɢ ݔ݊݅ݏ = Ͳ,ɬɨ ݔ = 𝜋݇, ݇ ∈ ܼ.
ȿɫɥɢ ܿݔݏ݋ = Ͳ,ɬɨ ݔ = ± 𝜋ଶ + 𝜋݊, ݊ ∈ ܼ.
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ɍɪɨɤ ɡɚɤɪɟɩɥɟɧɢя ɢɡɭчɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

Ɍɟɦɚ ɭɪɨɤɚ: Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ. 

Ɍɢɩ ɭɪɨɤɚ: Ɂɚɤɪɟɩɥɟɧɢɟ ɢɡɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɐɟɥɶ ɭɪɨɤɚ:  

-Ɉɛɪɚɡɨɜɚɬɟɥɶɧɚɹ: ɧɚɭɱɢɬɶɫɹ ɪɟɲɚɬɶ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 

ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: ɚɥɝɟɛɪɚɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɦɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ 

ɦɧɨɠɢɬɟɥɢ, ɨɞɧɨɪɨɞɧɵɟ ɭɪɚɜɧɟɧɢɹ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɟɩɟɧɢ. 

          -ȼɨɫɩɢɬɚɬɟɥɶɧɚɹ: ɜɨɫɩɢɬɚɬɶ ɚɤɤɭɪɚɬɧɨɫɬɶ, ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ ɩɪɢ ɪɟɲɟɧɢɢ 

ɭɪɚɜɧɟɧɢɣ. 

          -Ɋɚɡɜɢɜɚɸɳɚɹ: ɪɚɡɜɢɬɶ ɧɚɜɵɤɢ ɭɦɟɧɢɹ ɪɚɛɨɬɚɬɶ ɫ ɭɱɟɛɧɢɤɨɦ, ɭɦɟɧɢɟ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɚɣɬɢ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɪɚɡɜɢɬɶ ɭɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ 

ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɧɚ ɭɪɨɤɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

Ɇɟɬɨɞ ɨɛɭɱɟɧɢɹ: ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ. 

ɍɍȾ: ɥɢɱɧɨɫɬɧɵɟ: ɮɨɪɦɢɪɨɜɚɬɶ ɭɱɟɛɧɭɸ ɦɨɬɢɜɚɰɢɸ, ɫɚɦɨɨɰɟɧɤɭ ɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɨɜɵɯ ɡɧɚɧɢɣ; 

Ʉɨɦɦɭɧɢɤɚɬɢɜɧɵɟ: ɭɦɟɧɢɟ ɜɵɪɚɠɚɬɶ ɫɜɨɢ ɦɵɫɥɢ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ; 

ɗɬɨɬ ɫɩɨɫɨɛ ɬɪɟɛɭɟɬ ɨɬɛɨɪɚ ɪɟɲɟɧɢɣ.

ɂɡ ɫɟɪɢɢ ɱɢɫɟɥ ݔ = 𝜋݇ ɪɟɲɟɧɢɟɦ ɛɭɞɟɬ ɫɟɪɢɹ ݔ = ʹ𝜋݇, ሺ݇ ∈ ܼሻ – ɩɨɫɬɨɪɨɧɧɟɟ 

ɪɟɲɟɧɢɟ. ݔ݊݅ݏ ± ͳ − ݔଶ݊݅ݏ = ͳ,± ͳ − ݔଶ݊݅ݏ = ͳ − ͳ,ݔ݊݅ݏ − ݔଶ݊݅ݏ = ͳ − ݔ݊݅ݏ ଶ,ͳ − ݔ݊݅ݏ ͳ + ݔ݊݅ݏ − ͳ + ݔ݊݅ݏ = Ͳ,ʹ ͳ − ݔ݊݅ݏ ݔ݊݅ݏ = Ͳ,ݔ݊݅ݏ = ͳ ˋˎˋ ݔ݊݅ݏ = Ͳ.
ȿɫɥɢ ݔ݊݅ݏ = ͳ, ɬɨ ݔ = 𝜋ଶ + ʹ𝜋݊, ݊ ∈ ܼ.

ȿɫɥɢ ݔ݊݅ݏ = Ͳ, ɬɨ ݔ = 𝜋݇, ݇ ∈ ܼ.
ɂɡ ɫɟɪɢɢ ݔ = 𝜋݇ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ݔ = ʹ𝜋݇.
Ɉɬɜɟɬ: ݔ = 𝜋ଶ + ʹ𝜋݊, ݊ ∈ ܼ, ݔ = ʹ𝜋݇, ݇ ∈ ܼ.
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ɉɨɡɧɚɜɚɬɟɥɶɧɵɟ: ɭɦɟɧɢɟ ɜɵɛɪɚɬɶ ɩɨɞɯɨɞɹɳɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ, 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɭɪɚɜɧɟɧɢɹ. 

Ɋɟɝɭɥɹɬɢɜɧɵɟ: ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɡɧɚɬɟɥɶɧɨɫɬɢ ɦɵɲɥɟɧɢɹ. 

     Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɞɨɫɤɚ, ɦɟɥɨɜɚɹ ɞɨɫɤɚ, Ɇɨɪɞɤɨɜɢɱ, Ⱥ.Ƚ. 

Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 10 ɤɥɚɫɫ. ȼ 2 ɱɚɫɬɹɯ. ɍɱɟɛɧɢɤ 

(ɩɪɨɮɢɥɶɧɵɣ ɭɪɨɜɟɧɶ) - Ɇɨɪɞɤɨɜɢɱ Ⱥ.Ƚ., ɋɟɦɟɧɨɜ ɉ.ȼ. —  Ɇɨɫɤɜɚ : 

ɉɪɨɫɜɟɳɟɧɢɟ, 2020ɝ,  

 

ɏɨɞ ɭɪɨɤɚ: 

1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɦɨɦɟɧɬ. 

ɉɪɢɜɟɬɫɬɜɢɟ ɭɱɚɳɢɯɫɹ. ɉɟɪɟɤɥɢɱɤɚ. ɉɨɫɬɚɧɨɜɤɚ ɬɟɦɵ ɢ ɰɟɥɢ ɭɪɨɤɚ. 

2. Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɡɧɚɧɢɣ. 

 

3. Ɂɚɤɪɟɩɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ. 

ɇɚɱɧɟɦ ɫ ɜɚɦɢ ɫ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ, ɚ ɩɨɫɥɟ ɛɭɞɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

ɧɚ 25 ɦɢɧɭɬ. 

1.ɋɬɪɭɤɬɭɪɚ ɭɪɨɤɚ:

2.1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɦɨɦɟɧɬ. ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ.

3.2.Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɡɧɚɧɢɣ.

4.3.Ɂɚɤɪɟɩɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ.

5.4.ɉɨɫɬɚɧɨɜɤɚ ɞɨɦɚɲɧɟɝɨ ɡɚɞɚɧɢɹ.

6.5.ɉɨɞɜɟɞɟɧɢɟ ɢɬɨɝɨɜ. Ɋɟɮɥɟɤɫɢɹ.

Ʉɚɤɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɜɵ ɡɧɚɟɬɟ? (sin a, cos a, tg a, ctg a).

Ʉɚɤɢɟ ɪɟɲɟɧɢɟ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɜɵ ɡɧɚɟɬɟ?
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Ɂɚɞɚɧɢɟ 1. ɚ) Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ʹ ݔଶݏ݋ܿ + ʹ sin ݔʹ = ͵. ɛ) ɍɤɚɠɢɬɟ ɤɨɪɧɢ

ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ − ଷ𝜋ଶ ; − 𝜋ଶ .

Ɋɟɲɟɧɢɟ: ݔଶݏ݋ܿʹ + ʹ ݔݏ݋ܿݔ݊݅ݏʹ = ͵, ˒˓ˈˇ˔˕˃˅ˋˏ ͵ ˍ˃ˍ ͵ ∗ ͳ,ʹܿݏ݋ଶݔ + ʹ ݔݏ݋ܿݔ݊݅ݏʹ = ͵ ݔଶݏ݋ܿ + ݔଶ݊݅ݏ ݔଶݏ݋ܿʹ, + Ͷݔݏ݋ܿݔ݊݅ݏ − ݔଶݏ݋ܿ͵ − ݔଶݏ݋ܿ−,ݔଶ݊݅ݏ + Ͷݔݏ݋ܿݔ݊݅ݏ − ݔଶݏ݋ܿ͵ = Ͳ, /: ͳ−ݔଶݏ݋ܿ + Ͷݔ݃ݐ − ݔଶ݃ݐ͵ = Ͳ,ݔ݃ݐ = ଶݐ͵−,ݐ + Ͷݐ − ͳ = Ͳ,͵ݐଶ − Ͷݐ + ͳ = Ͳ,𝐷 = ͳ͸ − Ͷ ∗ ͵ = Ͷ = ʹଶ,ݐଵ = ͳ ଶݐ = ଵଷݔ݃ݐ = ͳ, ݔ݃ݐ = ͳ,͵
ݔ = 𝜋ସ + 𝜋݇, ݇ ∈ ݔ          ,ܼ = ݃ݐܿݎܽ ଵଷ + 𝜋݊, ݊ ∈ ܼ.

Ɉɬɜɟɬ: ɚ) ݔ = 𝜋ସ + 𝜋݇, ݇ ∈ ݔ ,ܼ =, ɛ) − ଷ𝜋ସ , − 𝜋ସ
− 𝜋Ͷ 

 

− ͵𝜋Ͷ  
− ͵𝜋ʹ

 

− 𝜋ʹ
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Ɍɚɛɥɢɰɚ 3 - ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ 2 

 

 

 

 

Ɂɚɞɚɧɢɟ 2. ɚ) ɪɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ݔଶ݃ݐ + ͷ݃ݐ ݔ + ͸ = Ͳ . ɛ) ɍɤɚɠɢɬɟ ɤɨɪɧɢ

ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ −ʹ𝜋; − 𝜋ଶ ݔ݃ݐ. = ଶݐ,ݐ + ͷݐ + ͸ = Ͳ,𝐷 = ʹͷ + Ͷ ∗ ͸ = Ͷͻ = ͹ଶ,ݐଵ = −ହ+଻ଶ = ͳ, ଶݐ = −ହ−଻ଶ = −͸,ݔ݃ݐ = ͳ, ݔ݃ݐ = −͸,ݔ = 𝜋ସ + 𝜋݉, ݉ ∈ ܼ. ݔ = ͸݃ݐܿݎܽ− + 𝜋݊, ݊ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = 𝜋ସ + 𝜋݉, ݉ ∈ ܼ, ݔ = ͸݃ݐܿݎܽ− + 𝜋݊, ݊ ∈ ܼ
Ɂɚɞɚɧɢɟ 1. ɚ) Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ Ͷܿݏ݋ଷݔ ݔݏ݋ܿ͵+ + Ͷ ͵ = Ͷ .ݔଶ݊݅ݏ͵
ɛ) ɍɤɚɠɢɬɟ ɤɨɪɧɢ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ,
ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɩɪɨɦɟɠɭɬɤɭ ଷ𝜋ଶ ; ͵𝜋 .

Ɂɚɞɚɧɢɟ 2. ɚ) Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ Ͷ݊݅ݏଶݔ +ͺ sin ଷ𝜋ଶ + ݔ + ͳ = Ͳ.
ɛ) ɇɚɣɞɢɬɟ ɜɫɟ ɤɨɪɧɢ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ,
ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ −͵𝜋; − ଷ𝜋ଶ .

Ɂɚɞɚɧɢɟ 3. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹʹܿݏ݋ଶݔ + ͷݔ݊݅ݏ + ͳ = Ͳ. ɉɪɢɧɚɞɥɟɠɚɳɢɟ
ɩɪɨɦɟɠɭɬɤɭ Ͳ; ʹ𝜋 .

Ɂɚɞɚɧɢɟ 1. ɚ) Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ݔ݃ݐ +cos ଷ𝜋ଶ − ݔʹ = Ͳ.
ɛ) ɍɤɚɠɢɬɟ ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ,
ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ −𝜋; 𝜋ଶ .
Ɂɚɞɚɧɢɟ 2. ɚ) Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟʹ sin 𝜋ସ + ݔ + ݔʹݏ݋ܿ = ݔ݊݅ݏ − ͳ.
ɛ) ɍɤɚɠɢɬɟ ɜɫɟ ɤɨɪɧɢ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ,
ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ ଻𝜋ଶ ; ͷ𝜋 .

Ɂɚɞɚɧɢɟ 3. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɤɨɪɧɟɣ
ɭɪɚɜɧɟɧɢɹ ݔଶ݊݅ݏ + ݔݏ݋ܿݔ݊݅ݏʹ ݔଶݏ݋ܿ͵= ː˃ ˋː˕˓ˈ˅˃ˎˈ 𝜋ଶ ; ଷ𝜋ଶ .

−ʹ𝜋 

− 𝜋ʹ
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ɁȺɄɅɘЧȿɇɂȿ 

 

 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɬɪɢɝɨɧɨɦɟɬɪɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ

ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɲɤɨɥɶɧɨɝɨ ɤɭɪɫɚ ɦɚɬɟɦɚɬɢɤɢ. Ɍɟɦɚ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ

ɭɪɚɜɧɟɧɢɹ» ɡɚɧɢɦɚɟɬ ɜ ɲɤɨɥɶɧɨɦ ɤɭɪɫɟ ɨɞɧɨ ɢɡ ɜɚɠɧɵɯ ɦɟɫɬ. Ȼɟɡ ɭɦɟɧɢɹ

ɪɟɲɚɬɶ ɬɚɤɢɟ ɭɪɚɜɧɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ ɞɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɢ ɢ

ɪɟɲɟɧɢɟ ɡɚɞɚɱ.

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɧɚɦɢ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɜɚɠɧɚɹ

ɬɟɦɚ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ», ɬɚɤ ɤɚɤ ɷɬɚ ɬɟɦɚ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ȿȽɗ

ɡɚɞɚɧɢɹɯ 10 ɢ 12. ȼ ɡɚɞɚɧɢɹɯ 12 ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɟ

ɭɪɚɜɧɟɧɢɟ ɢ ɨɬɨɛɪɚɬɶ ɤɨɪɧɢ ɧɚ ɩɪɨɦɟɠɭɬɤɟ.

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɬɟɦɵ

«Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ», ɛɵɥɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɫɨɞɟɪɠɚɧɢɟ

ɲɤɨɥɶɧɵɯ ɭɱɟɛɧɢɤɨɜ ɬɚɤɢɯ ɚɜɬɨɪɨɜ ɤɚɤ Ⱥ. Ƚ. Ɇɟɪɡɥɹɤ, Ⱥ. ɇ. Ʉɨɥɦɨɝɨɪɨɜ ɢ Ⱥ. Ƚ.

Ɇɨɪɞɤɨɜɢɱ ɢ ɜɫɟ ɭɱɟɛɧɢɤɢ ɩɨɞɯɨɞɹɬ ɤɚɤ ɞɥɹ ɢɡɭɱɟɧɢɹ ɜ ɲɤɨɥɟ, ɬɚɤ ɢ ɞɥɹ

ɞɨɦɚɲɧɟɝɨ ɢɡɭɱɟɧɢɹ. ȼɫɟ ɚɜɬɨɪɵ ɭɱɟɛɧɢɤɨɜ ɢɫɩɨɥɶɡɭɸɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ

ɮɨɪɦɭɥ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ.

Ʉɪɨɦɟ ɬɨɝɨ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ

ɭɪɚɜɧɟɧɢɣ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɤɨɧɫɬɚɬɢɪɭɸɳɢɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɬɟɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ

ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɨɲɢɛɨɤ,

ɪɚɡɪɚɛɨɬɚɧɵ ɤɨɧɫɩɟɤɬɵ ɭɪɨɤɨɜ, ɫɨɫɬɚɜɥɟɧɵ ɬɪɟɧɢɪɨɜɨɱɧɵɟ ɭɩɪɚɠɧɟɧɢɹ ɞɥɹ

ɭɱɚɳɢɯɫɹ ɫɬɚɪɲɢɯ ɤɥɚɫɫɨɜ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ȿȽɗ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɢ ɪɟɲɟɧɢɟ

ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɭɩɪɚɠɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ.

ȼ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɢɩɨɜɵɟ ɨɲɢɛɤɢ,

ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɧɟɩɪɚɜɢɥɶɧɵɯ ɢ ɩɪɚɜɢɥɶɧɵɯ ɪɟɲɟɧɢɣ ɫ ɤɨɦɦɟɧɬɚɪɢɹɦɢ,

ɝɞɟ ɦɨɠɧɨ ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɚɬɶ ɝɞɟ ɢ ɤɚɤɚɹ ɨɲɢɛɤɚ ɛɵɥɚ ɞɨɩɭɳɟɧɚ ɢ ɤɚɤ ɟɟ

ɢɫɩɪɚɜɢɬɶ.

Ɂɚɞɚɱɢ ɢ ɰɟɥɢ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɨɫɬɢɝɧɭɬɵ. ɉɨɞɜɨɞɹ ɢɬɨɝɢ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ
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ɫɨɡɞɚɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɱɢɬɟɥɹɦ ɢ ɭɱɚɳɢɦɫɹ

ɫɪɟɞɧɟɣ ɲɤɨɥɵ ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɟɦɵ «Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ» ɢ ɞɥɹ

ɩɨɞɝɨɬɨɜɤɢ ɤ ȿȽɗ.
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1. Ⱥɞɠɢɟɜɚ, Ⱥ. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ /Ⱥ.Ⱥɞɠɢɟɜɚ// Ɇɚɬɟɦɚɬɢɤɚ. ɉɪ
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ɍɪɟɧɢɪɨɜɨɱɧɵɟ ɭɩɪɚɠɧɟɧɢɹ ɞɥɹ ɭɱɚɳɢɯɫɹ ɫɬɚɪɲɢɯ ɤɥɚɫɫɨɜ 

ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ȿȽɗ 

 

Ɍɚɛɥɢɰɚ 1 – Ɍɪɟɧɢɪɨɜɨɱɧɵɟ ɭɩɪɚɠɧɟɧɢɹ 

Ⱥɥɝɟɛɪɚɢɱɟɫɤɢɣ ɦɟɬɨɞ. 

 

Ɇɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ 

 

ɉɪɢɜɟɞɟɧɢɟ ɤ ɨɞɧɨɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔଶ݊݅ݏʹ + ݔͶݏ݋ܿ = Ͳ.
2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔଶݏ݋ܿ͵ + ݔଶ݊݅ݏ − ݔʹ݊݅ݏ = Ͳ.

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: sin ݔݏ݋ܿܿݎܽ͵ = ଵଶ.

4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ݊݅ݏ 𝜋ሺ𝑥+ଶሻଶ = − ଷଶ . ɜ ɨɬɜɟɬɟ ɡɚɩɢɲɢɬɟ ɧɚɢɦɟɧɶɲɢɣ
ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɪɟɧɶ.

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: sin Ͷܽݔ݃ݐܿݎ = ͳ.
6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ݃ݐܿ 𝜋𝑥଼ = ͳ. ȼ ɨɬɜɟɬɟ ɡɚɩɢɲɢɬɟ ɧɚɢɛɨɥɶɲɢɣ
ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ.

7. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ͳ + ݔݏ݋ܿʹ sinሺݔ + 𝜋ସሻ=0.

8. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ Ͷ ݔ݊݅ݏ + ݔʹݏ݋ܿʹ = ͵.
9. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔͶݏ݋ܿ + ͷ݊݅ݏଶݔ = ͳ + .ݔʹଶ݊݅ݏʹ
10.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔ݊݅ݏ + ݔʹ݊݅ݏ + ͳ + ݔݏ݋ܿʹ ݔݏ݋ܿ = Ͳ.
11. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔଶ݊݅ݏʹ 𝜋ଶ + ݔ = ݔݏ݋ܿ− . ɇɚɣɞɢɬɟ ɜɫɟ ɤɨɪɧɢ

ɭɪɚɜɧɟɧɢɹ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ − ହ𝜋ଶ ; −𝜋 .

12.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔͳͷݏ݋ܿ = .ݔͷ݊݅ݏ
13.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ͷ݊݅ݏଶݔ + ݔݏ݋ܿݔ݊݅ݏ͵ + ͸ܿݏ݋ଶݔ = ͷ.
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14.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔଶ݃ݐ͵ + Ͷݔ݃ݐ + Ͷܿݔ݃ݐ + ݔଶ݃ݐܿ͵ + ʹ = Ͳ.
15. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ Ͷ݊݅ݏଶݔ − Ͷܿݔݏ݋ − ͳ = Ͳ
ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɩɪɨɦɟɠɭɬɤɭ ሺ−𝜋; ʹ𝜋ሻ.

16. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ ݔଶ݊݅ݏ + ݔݏ݋ܿݔ݊݅ݏʹ = ݔଶݏ݋ܿ͵ ɧɚ

ɢɧɬɟɪɜɚɥɟ ሺ𝜋ଶ ; ଷ𝜋ଶ ሻ.

17.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: Ͷ ݔݏ݋ܿ + ͵ = Ͷ݊݅ݏଶݔ.
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɲɟɧɢɟ ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɭɩɪɚɠɧɟɧɢɣ 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ʹ݊݅ݏଶݔ + ݔͶݏ݋ܿ = Ͳ 

 

2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ܿݏ݋Ͷݔ + ͷ݊݅ݏଶݔ = ͳ +  ݔʹଶ݊݅ݏʹ

ݔସ݊݅ݏ  = Ͳ, 

Ɋɟɲɟɧɢɟ: Ɂɚɦɟɧɢɦ ʹ݊݅ݏଶݔ ː˃ ͳ − ݔͶݏ݋ܿ ɚ ,ݔʹݏ݋ܿ ɪɚɡɥɨɠɢɦ ɩɨ ɮɨɪɦɭɥɟ 

ɞɜɨɣɧɨɝɨ ɭɝɥɚ ܿݔʹݏ݋ = ݔଶݏ݋ܿʹ − ͳ, ݔͶݏ݋ܿ = ݔʹଶݏ݋ܿʹ − ͳ,ͳ − ݔʹݏ݋ܿ + ݔʹଶݏ݋ܿʹ − ͳ = Ͳ,ʹܿݏ݋ଶʹݔ − ݔʹݏ݋ܿ = Ͳ,ܿݔʹݏ݋ ݔʹݏ݋ܿʹ − ͳ = Ͳ,
ɉɪɢɪɚɜɧɹɟɦ ɤ ɧɭɥɸ ɤɚɠɞɵɣ ɢɡ ɦɧɨɠɢɬɟɥɟɣ:ܿݔʹݏ݋ = Ͳ, ˋ ݔʹݏ݋ܿʹ − ͳ = Ͳ,ʹݔ = 𝜋ଶ + 𝜋݇, ݇ ∈ ܼ, ݔʹݏ݋ܿʹ − ͳ = Ͳ,ݔ = 𝜋ସ + 𝜋𝑘ଶ , ݇ ∈ ܼ. ݔʹݏ݋ܿʹ = ͳ,ܿݔʹݏ݋ = ଵଶ ݔʹ, = ± 𝜋ଷ + ʹ𝜋݉, ݉ ∈ ݔ,ܼ = ± 𝜋଺ + 𝜋݉, ݉ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = 𝜋ସ + 𝜋𝑘ଶ , ݇ ∈ ܼ, ݔ = ± 𝜋଺ + 𝜋݉, ݉ ∈ ܼ
Ɋɟɲɟɧɢɟ: ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɞɜɨɣɧɨɝɨ ɭɝɥɚ ɢ ɨɫɧɨɜɧɨɝɨ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɨɠɞɟɫɬɜɚ, ɩɨɥɭɱɢɦ:ʹ ଶ݊݅ݏʹ− ݔʹ − ͳ + ͷ݊݅ݏଶݔ = ͳ − ͳ,ݔʹଶ݊݅ݏʹ + ͷ݊݅ݏଶݔ = ͳ + ʹሺݔݏ݋ܿݔ݊݅ݏሻଶ,Ͷ݊݅ݏଶݔ = Ͷ݊݅ݏଶݏ݋ܿݔଶݔ,Ͷ݊݅ݏଶݔ − Ͷ݊݅ݏଶݏ݋ܿݔଶݔ = Ͳ,Ͷ݊݅ݏଶݔ − ͳ − ݔଶݏ݋ܿ = Ͳ,Ͷ݊݅ݏଶ݊݅ݏݔଶݔ = Ͳ,Ͷ݊݅ݏସݔ = Ͳ,
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ݔ݊݅ݏ = Ͳ, ݔ = 𝜋݇, ݇ ∈ ܼ. 
Ɉɬɜɟɬ: ݔ = 𝜋݇, ݇ ∈ ܼ 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ݔ݊݅ݏ + ݔʹ݊݅ݏ + ሺͳ + ݔݏ݋ሻܿݔݏ݋ܿʹ = Ͳ  

Ɋɟɲɟɧɢɟ: ɉɪɟɞɫɬɚɜɢɦ ݔʹ݊݅ݏ = ,ݔݏ݋ܿݔ݊݅ݏʹ ˕ˑˆˇ˃ ݊݅ݏ ݔ + ʹ ݊݅ݏ ݔ ݏ݋ܿ ݔ + ݔଶݏ݋ܿʹ = Ͳ, 
ȼɵɧɟɫɟɦ sin ,˖ˍ˄ˑˍ˔ ˃ˊ ݔ ˃ ˅ˑ ˅˕ˑ˓ˑˌ ˔˖ˏˏˈ ˅ːˈ˔ˈˏ ܿݔݏ݋ ˋ ˒ˑˎ˖˚ˋˏ:    ݊݅ݏ ሺͳݔ + ʹ ݏ݋ܿ ሻݔ + ݏ݋ܿ ሺͳݔ + ʹ ݏ݋ܿ ሻݔ = Ͳ, ሺͳ + ʹ ݏ݋ܿ ሻݔ ∗ ሺ݊݅ݏ ݔ + ݏ݋ܿ ሻݔ = Ͳ, ͳ + ʹ ݏ݋ܿ ݔ = Ͳ,     ݊݅ݏ ݔ + ݏ݋ܿ ݔ = Ͳ, ʹ ݏ݋ܿ ݔ = −ͳ,    ݊݅ݏ ݔ = − ݏ݋ܿ ݏ݋ܿ ,ݔ ݔ = − ଵଶ,          ݔ ݃ݐ = −ͳ, ݔ = ଶ𝜋ଷ + ʹ𝜋݇, ݇ ∈ ݔ        .ܼ = ଷ𝜋ସ + 𝜋݉, ݉ ∈ ܼ. 
ݔ                            = ସ𝜋ଷ + ʹ𝜋݊, ݊ ∈ ܼ.  

Ɉɬɜɟɬ: ݔ = ଶ𝜋ଷ + ʹ𝜋݇, ݇ ∈ ܼ; ݔ  = ସ𝜋ଷ + ʹ𝜋݊, ݊ ∈ ݔ ;ܼ = ଷ𝜋ସ + 𝜋݉, ݉ ∈ ܼ 

4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ͵݃ݐଶݔ + Ͷݔ݃ݐ + Ͷܿݔ݃ݐ + ݔଶ݃ݐܿ͵ + ʹ = Ͳ 

Ɋɟɲɟɧɢɟ: ɈȾɁ: ݔ݊݅ݏ ≠ Ͳ, ݔ ≠ 𝜋݇, ݇ ∈ ݔݏ݋ܿ  ܼ ≠ Ͳ, ݔ ≠ 𝜋ʹ + ʹ𝜋݊, ݊ ∈ ܼ ͵ሺ݃ݐଶݔ + ሻݔଶ݃ݐܿ + Ͷሺݔ݃ݐ + ሻݔ݃ݐܿ + ʹ = Ͳ, ͵ሺݔ݃ݐ + ሻଶݔ݃ݐܿ + Ͷሺݔ݃ݐ + ሻݔ݃ݐܿ + ʹ = Ͳ, 

Ɂɚɦɟɧɢɦ ሺݔ݃ݐ + ሻݔ݃ݐܿ = ܽ, ͵ሺܽଶ − ʹሻ + Ͷܽ + ʹ = Ͳ, ͵ܽଶ + Ͷܽ − Ͷ = Ͳ, 𝐷 = ܾଶ − Ͷܽܿ = ͳ͸ − Ͷ ∗ ͵ ∗ ሺ−Ͷሻ = ͳ͸ + Ͷͺ = ͸Ͷ = ͺଶ ܽଵ = −ସ+଼଺ = ଶଷ,          ܽ ଶ = −ସ−଼଺ = −ʹ, 
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5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ͵ܿݏ݋ଶݔ + ݔଶ݊݅ݏ − ݔʹ݊݅ݏ = Ͳ  

 

6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: sinሺ͵ܽݔݏ݋ܿܿݎሻ = ଵଶ  

Ɋɟɲɟɧɢɟ: ɂɫɩɨɥɶɡɭɹ ɟɞɢɧɢɱɧɭɸ ɨɤɪɭɠɧɨɫɬɶ, ɧɚɣɞɟɦ ɭɝɥɵ, ɞɥɹ ɤɨɬɨɪɵɯ 

ݔ݊݅ݏ  = ଵଶ ͵ ܽݔݏ݋ܿܿݎ = 𝜋͸ + ʹ𝜋݉, ݉ ∈ ܼ, 

ݔ݃ݐ + ݔ݃ݐܿ = ଶଷ , ݔ݃ݐ + ݔ݃ݐܿ = ݔ݃ݐ,ʹ− + ݔ݃ݐܿ − ଶଷ = Ͳ ɡɚɦɟɧɢɦ ܿݔ݃ݐ = ଵ𝑡𝑔𝑥 , ݔ݃ݐ + ݔ݃ݐܿ + ʹ = Ͳ,ݔ݃ݐ + ଵ𝑡𝑔𝑥 − ଶଷ = Ͳ, ݔ݃ݐ + ଵ𝑡𝑔𝑥 + ʹ = Ͳ,ଷ𝑡𝑔2𝑥+ଷ−ଶ𝑡𝑔𝑥ଷ𝑡𝑔𝑥 = Ͳ, 𝑡𝑔2𝑥++ଶ𝑡𝑔𝑥𝑡𝑔𝑥 = Ͳ,͵݃ݐଶݔ − ݔ݃ݐʹ + ͵ = Ͳ, ݔଶ݃ݐ + ݔ݃ݐʹ + ͳ = Ͳ,
Ɂɚɦɟɧɢɦ ݔ݃ݐ ɧɚ ݐ → ଶݐ͵ − ݐʹ + ͵ = Ͳ, Ɂɚɦɟɧɢɦ ݔ݃ݐ ɧɚ ݐ → ଶݐ + ݐʹ + ͳ =Ͳ,𝐷 = −ʹͶ ⟹ ːˈ˕ ˍˑ˓ːˈˌ, ːˈ˕ ˓ˈ˛ˈːˋя 𝐷 = ܾଶ − Ͷܽܿ = Ͷ − Ͷ ∗ ͳ ∗ ͳ = Ͳ,ݔ݃ݐ = Ͳ,ݔ = 𝜋݇, ݇ ∈ ܼ.
Ɉɬɜɟɬ: ɧɟɬ ɪɟɲɟɧɢɹ

Ɋɟɲɟɧɢɟ: ͵ܿݏ݋ଶݔ + ݔଶ݊݅ݏ − ݔݏ݋ܿݔ݊݅ݏʹ = Ͳ ͵,ݔଶݏ݋ܿ:/ + ݔଶ݃ݐ − ݔ݃ݐʹ = Ͳ,−݃ݐଶݔ + ݔ݃ݐʹ + ͵ = Ͳ,/∗ ሺ−ͳሻ
Ɂɚɦɟɧɢɦ ݔ݃ݐ ɧɚ t, ݐଶ − ݐʹ − ͵ = Ͳ,𝐷 = ܾଶ − Ͷܽܿ = Ͷ + Ͷ ∗ ͵ = ͳ͸ = Ͷଶ ଵݐ, = ଶ+ସ−ଶ = −͵, ଶݐ = ଶ−ସ−ଶ = ͳ,ݔ݃ݐ = −͵, ݔ݃ݐ = ͳ,ݔ = ݃ݐܿݎܽ −͵ + 𝜋݇, ݇ ∈ ܼ, ݔ = 𝜋ସ + 𝜋݉, ݉ ∈ ݔ.ܼ = ͵݃ݐܿݎܽ− + 𝜋݇, ݇ ∈ ܼ.

Ɉɬɜɟɬ: ݔ = ͵݃ݐܿݎܽ− + 𝜋݇, ݇ ∈ ܼ, ݔ = 𝜋ସ + 𝜋݉, ݉ ∈ ܼ.
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ݔ = ݏ݋ܿ ͳ͸ , 
Ɉɬɜɟɬ: ݔ = ݏ݋ܿ ଵ଺ 

7. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ݊݅ݏ 𝜋ሺ𝑥+ଶሻଶ = − ξଷଶ  . ɜ ɨɬɜɟɬɟ ɡɚɩɢɲɢɬɟ ɧɚɢɦɟɧɶɲɢɣ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɪɟɧɶ. 

Решение:                         𝜋ሺ𝑥+ଶሻଷ = ସ𝜋ଷ ,              𝜋ሺ𝑥+ଶሻଷ = ହ𝜋ଷ , 𝜋ሺݔ + ʹሻ = Ͷ𝜋,               𝜋ሺݔ + ʹሻ = ͷ𝜋, ݔ = ʹ + ͸݇, ݇ ∈ ݔ              ,ܼ = ͵ + ͸݉, ݉ ∈ ܼ, 
Ɉɬɜɟɬ: 2 

8. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: sinሺͶܽݔ݃ݐܿݎሻ = ͳ  

Ɋɟɲɟɧɢɟ: ɂɫɩɨɥɶɡɭɹ ɟɞɢɧɢɱɧɭɸ ɨɤɪɭɠɧɨɫɬɶ, ɧɚɣɞɟɦ ɭɝɥɵ, ɞɥɹ ɤɨɬɨɪɵɯ 

ݔ݊݅ݏ  = ͳ, Ͷܽݔ݃ݐܿݎ = 𝜋ʹ + ʹ𝜋݊, ݊ ∈ ݔ ,ܼ = ݃ݐ ቀ𝜋଼ + 𝜋𝑛ଶ ቁ , ݊ ∈ ܼ, 

Ɉɬɜɟɬ: ݔ = ݃ݐ ቀ𝜋଼ + 𝜋𝑛ଶ ቁ , ݊ ∈ ܼ 

9. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ʹ݊݅ݏଶݔ ቀ𝜋ଶ + ቁݔ =  ,ɇɚɣɞɢɬɟ ɜɫɟ ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ .ݔݏ݋ܿ−

ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ [− ହ𝜋ଶ ; −𝜋].  

 

 

Ɋɟɲɟɧɢɟ: ɉɨ ɮɨɪɦɭɥɟ ɩɪɢɜɟɞɟɧɢɹ ɩɨɥɭɱɚɟɦ: ݊݅ݏ 𝜋ଶ + ݔ = ݏ݋ܿ ݔଶݏ݋ܿʹ  ;ݔ = ,ݔݏ݋ܿ− ݔଶݏ݋ܿʹ + ݔݏ݋ܿ = Ͳ,ܿݔݏ݋ ݔݏ݋ܿʹ + ͳ = Ͳ,ܿݔݏ݋ = Ͳ, ݔݏ݋ܿʹ + ͳ = Ͳ,ݔ = 𝜋ଶ + 𝜋݇, ݔݏ݋ܿ = − ଵଶ ,
ɚ) ݔ = ± ଶ𝜋ଷ + ʹ𝜋݇, ݇ ∈ ܼ.
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ɛ)− ହ𝜋ଶ ;  − ଷ𝜋ଶ  

 

Ɋɟɲɟɧɢɟ: ɉɪɟɞɫɬɚɜɢɦ ݊݅ݏଶݔ ɩɨ ɨɫɧɨɜɧɨɦɭ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɦɭ ɬɨɠɞɟɫɬɜɭ  

ɤɚɤ ሺͳ −  ሻݔଶݏ݋ܿ

 

 

 

 
 
 

Ɉɬɜɟɬ: 3 

Ɉɬɜɟɬ: ɚ) ݔ = ± ଶ𝜋ଷ + ʹ𝜋݇, ݇ ∈ ܼ, б)− ହ𝜋ଶ ; − ଷ𝜋ଶ
10. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ Ͷ݊݅ݏଶݔ − Ͷܿݔݏ݋ − ͳ = Ͳ ɩɪɢɧɚɞɥɟɠɚɳɢɯ 
ɩɪɨɦɟɠɭɬɤɭ ሺ−𝜋; ʹ𝜋ሻ.

Ͷ ͳ − ݔଶݏ݋ܿ − Ͷܿݔݏ݋ − ͳ = Ͳ,Ͷ − Ͷܿݏ݋ଶݔ − Ͷܿݔݏ݋ − ͳ = Ͳ,−Ͷܿݏ݋ଶݔ − Ͷܿݔݏ݋ + ͵ = Ͳ /*(-1),Ͷܿݏ݋ଶݔ + Ͷܿݔݏ݋ − ͵ = Ͳ,

Ɂɚɦɟɧɢɦ ݔݏ݋ܿ = ଶݐͶ,ݐ + Ͷݐ − ͵ = Ͳ,𝐷 = ܾଶ − Ͷܽܿ = ͳ͸ + Ͷ ∗ Ͷ ∗ ͵ = ͸Ͷ = ͺଶ,ݐଵ = ସ+଼଼ = ଵଶ଼ = ଷଶ , ଶݐ = ସ−଼଼ = − ସ଼ = − ଵଶ,ܿݔݏ݋ = ଷଶ > ͳ ̦ет кор̦е̜ ݔݏ݋ܿ = − ଵଶ,ݔ = ± ʹ𝜋͵ + ʹ𝜋݇, ݇ ∈ ܼ,
−𝜋 ʹ𝜋 

 

ʹ𝜋͵  

− ʹ𝜋͵ − ͳͲ𝜋͵  

 

− ͷ𝜋ʹ
 

− ͵𝜋ʹ
 

− Ͷ𝜋͵
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11. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ ݊݅ݏଶݔ + ݔݏ݋ܿݔ݊݅ݏʹ =  ɧɚ ݔଶݏ݋ܿ͵

ɢɧɬɟɪɜɚɥɟ ሺ𝜋ଶ ;  
ଷ𝜋ଶ ሻ.  

 

 

 

 

 

 

Ɉɬɜɟɬ: ݔ = 𝜋ସ + 𝜋݇, ݇ ∈ ܼ, ͷ𝜋Ͷ ;  𝜋ʹ ;  ͵𝜋Ͷ ; ʹ𝜋 

 

12. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ܿ݃ݐ 𝜋𝑥଼ = ͳ. ȼ ɨɬɜɟɬɟ ɡɚɩɢɲɢɬɟ ɧɚɢɛɨɥɶɲɢɣ 

ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ. 

Ɋɟɲɟɧɢɟ: ݔ ≠ ͺ݇, ݇ ∈ ܼ. 𝜋ͅݔ = 𝜋Ͷ, ݔ = ʹ + ͺ݇, ݇ ∈ ܼ. 
Ɉɬɜɟɬ: ݔ = ʹ + ͺ݇, ݇ ∈ ܼ. 
13. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ Ͷȁܿݔݏ݋ȁ + ͵ = Ͷ݊݅ݏଶݔ.  
Ɋɟɲɟɧɢɟ: Ͷȁܿݔݏ݋ȁ + ͵ = Ͷሺͳ − ȁݔݏ݋ሻ, Ͷȁܿݔଶݏ݋ܿ + ͵ = Ͷ−Ͷܿݏ݋ଶݔ, Ͷȁܿݔݏ݋ȁ + ͵ − Ͷ+Ͷܿݏ݋ଶݔ = Ͳ, 
 

Ɋɟɲɟɧɢɟ: ݊݅ݏଶݔ + ݔݏ݋ܿݔ݊݅ݏʹ − ݔଶݏ݋ܿ͵ = Ͳ,
Ɋɚɡɞɟɥɢɦ ɭɪɚɜɧɟɧɢɟ ɧɚ ܿݏ݋ଶ݃ݐ :ݔଶݔ + ݔ݃ݐʹ − ͵ = Ͳ,

Ɂɚɦɟɧɢɦ ݔ݃ݐ = ଶݐɬɨɝɞɚ ,ݐ + ݐʹ − ͵ = Ͳ,𝐷 = Ͷ + Ͷ ∗ ͵ = ͳ͸ = Ͷଶ,ݐଵ = −ଶ+ସଶ = ͳ, ଶݐ = −ଶ−ସଶ = ݔ݃ݐ,͵− = ͳ, ݔ݃ݐ = ݔ,͵− = 𝜋ସ + 𝜋݇, ݇ ∈ ݔ     .ܼ = ͵݃ݐܿݎܽ− + 𝜋݊, ݊ ∈ ܼ𝜋ʹ
 

͵𝜋ʹ
 

ͷ𝜋Ͷ  

ʹ𝜋 

͵𝜋Ͷ  
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Ɉɬɜɟɬ: −ଵ±ξଶଶ  

14. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ሺͳ + ݔሻ√sin ሺݔݏ݋ܿʹ + 𝜋ସሻ=0 

Ɋɟɲɟɧɢɟ: ሺͳ + ሻݔݏ݋ܿʹ = Ͳ ɢ √sin ሺݔ + 𝜋ସሻ = Ͳ, ʹܿݔݏ݋ = −ͳ,   ܿݔݏ݋ = − ଵଶ,      ݔ + 𝜋ସ = Ͳ, ݔ = ± ଶ𝜋ଷ + ʹ𝜋݇, ݇ ∈ ݔ      .ܼ = − 𝜋ସ + ʹ𝜋݊, ݊ ∈ ܼ. 
Ɉɬɜɟɬ: ݔ = ± ଶ𝜋ଷ + ʹ𝜋݇, ݇ ∈ ܼ, ݔ = − 𝜋ସ + ʹ𝜋݊, ݊ ∈ ܼ 

15. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ Ͷȁݔ݊݅ݏȁ + ݔʹݏ݋ܿʹ = ͵ 

 

Ͷ ݔݏ݋ܿ − ͳ +Ͷܿݏ݋ଶ ݔ = Ͳ,Ͷܿݏ݋ଶݔ + Ͷ ݔݏ݋ܿ − ͳ = Ͳ,ܿݔݏ݋ = ଶݐͶ,ݐ + Ͷݐ − ͳ = Ͳ,𝐷 = ͳ͸ + Ͷ ∗ Ͷ ∗ ͳ = ͵ʹ = Ͷ ଵ,ଶݐ,ʹ = −Ͷ ± Ͷ ʹͺ = −ͳ ± ʹʹ

Ɋɟɲɟɧɢɟ: Ͷ ݔ݊݅ݏ + ʹ ሺʹܿݏ݋ଶݔ − ͳሻ = ͵,Ͷ ݔ݊݅ݏ + ʹ ሺʹሺͳ − ሻݔଶ݊݅ݏ − ͳሻ = ͵,Ͷ ݔ݊݅ݏ + ʹ − Ͷ݊݅ݏଶݔ = ͵,Ͷݔ݊݅ݏ − ͳ − Ͷ݊݅ݏଶݔ = Ͳ,−Ͷ݊݅ݏଶݔ + Ͷݔ݊݅ݏ − ͳ = Ͳ,ݔ݊݅ݏ = ଶݐͶ−,ݐ + Ͷݐ − ͳ = Ͳ,𝐷 = ͳ͸ − ͳ͸ = Ͳ,ݐଵ = ͳʹ , ଶݐ = − ͳʹ ,
ݔ݊݅ݏ = ͳʹ , ݔ݊݅ݏ = − ͳʹ ,
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ݔ = 𝜋଺ + ʹ𝜋݇, ݇ ∈ ݔ   ,ܼ = ଻𝜋଺ + ʹ𝜋݊, ݊ ∈ ݔ ,ܼ = ହ𝜋଺ + ʹ𝜋݇, ݇ ∈ ݔ  ,ܼ = ଵଵ𝜋଺ + ʹ𝜋݉, ݉ ∈ ܼ, 
Ɉɬɜɟɬ: ݔ = 𝜋଺ + ʹ𝜋݇, ݇ ∈ ݔ   ,ܼ = ଻𝜋଺ + ʹ𝜋݊, ݊ ∈ ݔ    ,ܼ = ହ𝜋଺ + ʹ𝜋݇, ݇ ∈ ݔ ,ܼ =ଵଵ𝜋଺ + ʹ𝜋݉, ݉ ∈ ܼ 
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