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1. ɉɅȺɇɂɊɍȿɆɕȿ ɊȿɁɍɅɖɌȺɌɕ ɈȻɍɑȿɇɂə ɉɈ ȾɂɋɐɂɉɅɂɇȿ 
(ɆɈȾɍɅɘ), ɋɈɈɌɇȿɋȿɇɇɕȿ ɋ ɉɅȺɇɂɊɍȿɆɕɆɂ ɊȿɁɍɅɖɌȺɌȺɆɂ 
ɈɋȼɈȿɇɂə ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ ɉɊɈȽɊȺɆɆɕ 

ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɞɢɫɰɢɩɥɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɧɚɧɢɹɦ ɢ 
ɭɦɟɧɢɹɦ ɫɬɭɞɟɧɬɚ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ ɢ ɜɢɞɵ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ ɢ ɨɬɱɟɬɧɨɫɬɢ.  

ɉɪɨɝɪɚɦɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
• ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɫɬɚɧɞɚɪɬɨɦ (ɋɍɈɋ 3++) ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ (ɭɪɨɜɟɧɶ ɛɚɤɚɥɚɜɪɢɚɬɚ): 01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ 
ɢɧɮɨɪɦɚɬɢɤɚ»; 

• Ɉɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɩɨɞɝɨɬɨɜɤɢ 01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ»; 

• ɍɱɟɛɧɵɦ ɩɥɚɧɨɦ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 01.03.02 
«ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ». 

 

ɉɪɢ ɨɫɜɨɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ ɩɥɚɧɢɪɭɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɈɉɈɉ ɧɚ ɨɫɧɨɜɟ ɋɍɈɋ 3++ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 01.03.02 
«ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ» (ɭɪɨɜɟɧɶ ɛɚɤɚɥɚɜɪɢɚɬɚ) 

Ʉɨɞ ɤɨɦɩɟɬɟɧɰɢɢ 
ɩɨ ɋɍɈɋ 3++ 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɤɨɦɩɟɬɟɧɰɢɢ 

 Ɉɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɛɫɬɜɟɧɧɵɟ 

ɈɉɄɋ-1 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɩɪɢɦɟɧɹɬɶ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɡɧɚɧɢɹ ɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ, ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬ 
ɹɜɥɟɧɢɹɦɢ, ɷɮɮɟɤɬɚɦɢ ɢ ɩɪɨɰɟɫɫɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɨɛɥɚɫɬɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ (ɢɥɢ) ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ. 

 

Ⱦɥɹ ɤɚɬɟɝɨɪɢɣ «ɡɧɚɬɶ, ɭɦɟɬɶ, ɜɥɚɞɟɬɶ» ɩɥɚɧɢɪɭɟɬɫɹ ɞɨɫɬɢɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɛɭɱɟɧɢɹ (ɊɈ), ɜɧɨɫɹɳɢɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɨɜɧɹɯ ɜɤɥɚɞ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ 
(ɬɚɛɥ. 1).
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Ɍɚɛɥɢɰɚ 1. ɂɧɞɢɤɚɬɨɪɵ ɞɨɫɬɢɠɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 

1 2 3 

Ʉɨɦɩɟɬɟɧɰɢɹ: ɤɨɞ ɩɨ ɋɍɈɋ 
3++, ɮɨɪɦɭɥɢɪɨɜɤɚ 

ɂɧɞɢɤɚɬɨɪɵ Ɏɨɪɦɵ ɢ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɢ ɪɚɡɜɢɬɢɸ ɤɨɦɩɟɬɟɧɰɢɢ 

ɈɉɄɋ-1 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɩɪɢɦɟɧɹɬɶ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɡɧɚɧɢɹ ɨ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ, ɤɨɬɨɪɵɟ 
ɭɩɪɚɜɥɹɸɬ ɹɜɥɟɧɢɹɦɢ, 
ɷɮɮɟɤɬɚɦɢ ɢ ɩɪɨɰɟɫɫɚɦɢ, 
ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɨɛɥɚɫɬɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ (ɢɥɢ) 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ. 

ɁɇȺɌɖ 

- ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɛɚɡɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɚɥɝɟɛɪɵ 

ɍɆȿɌɖ 

- ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɢ ɚɥɝɨɪɢɬɦɵ ɚɥɝɟɛɪɵ 

ȼɅȺȾȿɌɖ 

- ɦɟɬɨɞɚɦɢ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɩɭɬёɦ ɢɯ 
ɫɜɟɞɟɧɢɹ ɤ ɡɚɞɚɱɚɦ ɜɟɤɬɨɪɧɨɣ ɚɥɝɟɛɪɵ ɢɥɢ ɤ 
ɫɢɫɬɟɦɚɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ  

Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ (ɦɟɬɨɞɵ) 
ɨɛɭɱɟɧɢɹ: 
ɨɛɫɭɠɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 
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2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ 
ɉɊɈȽɊȺɆɆɕ 

Ⱦɢɫɰɢɩɥɢɧɚ ɜɯɨɞɢɬ ɜ ɛɥɨɤ Ȼ1 «Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ)» ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ ɛɚɤɚɥɚɜɪɢɚɬɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ 
ɢɧɮɨɪɦɚɬɢɤɚ». 

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɫɜɨɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ:  Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. 

Ɉɫɜɨɟɧɢɟ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ:  Ʉɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ (ɌɎɄɉ);  Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ. 

Ɉɫɜɨɟɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɱɟɬɨɦ 
ɦɚɬɪɢɰɵ ɤɨɦɩɟɬɟɧɰɢɣ ɈɉɈɉ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ (ɭɪɨɜɟɧɶ ɛɚɤɚɥɚɜɪɢɚɬɚ): 01.03.02 
ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ. 
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3. ɈȻɔȿɆ ȾɂɋɐɂɉɅɂɇɕ 

Ɉɛɳɢɣ ɨɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 12 ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰ (ɡ.ɟ.), 432 
ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚ (324 ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɯ ɱɚɫɚ). ȼ ɬɨɦ ɱɢɫɥɟ: 
1 ɫɟɦɟɫɬɪ 3 5 ɡ.ɟ. (180 ɚɤ.ɱ.), 2 ɫɟɦɟɫɬɪ 3 7 ɡ.ɟ. (252 ɚɤ.ɱ.). 

Ɍɚɛɥɢɰɚ 2. Ɉɛɴёɦ ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ (ɜ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚɯ) 

ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

Ɉɛɴɟɦ ɩɨ ɫɟɦɟɫɬɪɚɦ, ɚɤɚɞ. ɱ. 

ȼɫɟɝɨ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɟɦɟɫɬɪɨɜ ɨɫɜɨɟɧɢɹ 
ɞɢɫɰɢɩɥɢɧɵ 

1 2 

Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ 432 180 252 

Ⱥɭɞɢɬɨɪɧɚɹ ɪɚɛɨɬɚ* 198 90 108 

Ʌɟɤɰɢɢ (Ʌ) 90 36 54 

ɋɟɦɢɧɚɪɵ (ɋ) 108 54 54 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (ɋɊ) 234 90 144 

ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɥɟɤɰɢɣ 

11.25 4.5 6.75 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 13.5 6.75 6.75 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 12 6 6 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ 
ɪɚɛɨɬɵ 

60 30 30 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɷɤɡɚɦɟɧɭ 30 0 30 

Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 107.25 42.75 64.5 

ȼɢɞ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  Ɂɚɱёɬ ɗɤɡɚɦɟɧ 
 *ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɮɨɪɦɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ
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4. ɋɈȾȿɊɀȺɇɂȿ ȾɂɋɐɂɉɅɂɇɕ, ɋɌɊɍɄɌɍɊɂɊɈȼȺɇɇɈȿ ɉɈ ɆɈȾɍɅəɆ ɍɑȿȻɇɈɃ ȾɂɋɐɂɉɅɂɇɕ ɋ ɍɄȺɁȺɇɂȿɆ 
ɈɌȼȿȾȿɇɇɈȽɈ ɇȺ ɇɂɏ ɄɈɅɂɑȿɋɌȼȺ ȺɄȺȾȿɆɂɑȿɋɄɂɏ ɂɅɂ ȺɋɌɊɈɇɈɆɂɑȿɋɄɂɏ ɑȺɋɈȼ ɂ ȼɂȾɈȼ ɍɑȿȻɇɕɏ 

ɁȺɇəɌɂɃ 

Ɍɚɛɥɢɰɚ 3. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

№ ɩ/ɩ Ɍɟɦɚ (ɧɚɡɜɚɧɢɟ) ɦɨɞɭɥɹ 

ȼɢɞɵ ɡɚɧɹɬɢɣ*, ɱɚɫɵ Ʉɨɦɩɟɬɟɧɰɢɢ, 
ɡɚɤɪɟɩɥɟɧɧɵɟ ɡɚ 

ɬɟɦɨɣ (ɤɨɞ ɩɨ ɋɍɈɋ 
3++) 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ 

Ʌ ɋ ɅɊ ɋɊ 
ɋɪɨɤ 

(ɧɟɞɟɥɹ) Ɏɨɪɦɵ 

Ȼɚɥɥɵ 

(ɦɢɧ/ 
ɦɚɤɫ) 

1 ɫɟɦɟɫɬɪ 

1 Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ 10 14 0 25 ɈɉɄɋ-1 5 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 1 

18/30 

ɂɌɈȽɈ: 18/30 

2 ȼɟɤɬɨɪɧɚɹ ɚɥɝɟɛɪɚ 10 16 0 25 ɈɉɄɋ-1 10 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ № 1 

18/30 

ɂɌɈȽɈ: 18/30 

3 Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ 16 24 0 40 ɈɉɄɋ-1 18 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 2 

12/20 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ № 2 

12/20 

ɂɌɈȽɈ: 24/40 

 ɂɌɈȽɈ ɡɚ ɫɟɦɟɫɬɪ 36 54 0 90 - - - 60/100 

2 ɫɟɦɟɫɬɪ 

4 Ʌɢɧɟɣɧɵɟ (ɟɜɤɥɢɞɨɜɵ) ɩɪɨɫɬɪɚɧɫɬɜɚ 14 14 0 25 ɈɉɄɋ-1 4 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 3 

18/30 

ɂɌɈȽɈ: 18/30 

5 Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ 26 26 0 51 ɈɉɄɋ-1 12 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ № 3 

12/20 

ɂɌɈȽɈ: 12/20 

6 
Ȼɢɥɢɧɟɣɧɵɟ (ɤɜɚɞɪɚɬɢɱɧɵɟ) ɮɨɪɦɵ. 
ɉɨɧɹɬɢɟ ɨ ɬɟɧɡɨɪɚɯ ɢ ɝɪɭɩɩɚɯ 

14 14 0 38 ɈɉɄɋ-1 18 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 4 

6/10 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ № 4 

6/10 

ɂɌɈȽɈ: 12/20 
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7 ɗɤɡɚɦɟɧ - - - 30 - - - 18/30 

 ɂɌɈȽɈ ɡɚ ɫɟɦɟɫɬɪ 54 54 0 144 - - - 60/100 

*ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɮɨɪɦɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ  
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ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɟ ɩɨ ɬɟɦɚɦ (ɦɨɞɭɥɹɦ) 

№, 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɨɞɭɥɹ, ɫɨɞɟɪɠɚɧɢɟ ɑɚɫɵ 

1 Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ  

 Ʌɟɤɰɢɢ 10 

1.1 Ⱥɥɝɟɛɪɚ ɦɚɬɪɢɰ. Ɉɩɪɟɞɟɥɢɬɟɥɢ 2 ɝɨ ɢ 3 − ɝɨ ɩɨɪɹɞɤɨɜ. 2 

1.2 

Ɇɢɧɨɪɵ ɢ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɞɨɩɨɥɧɟɧɢɹ. Ɉɩɪɟɞɟɥɢɬɟɥɶ гоn  ɩɨɪɹɞɤɚ. 
ɋɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɢɬɟɥɟɣ. Ɉɛɪɚɬɧɚɹ ɦɚɬɪɢɰɚ. Ɍɟɨɪɟɦɚ ɨ ɛɚɡɢɫɧɨɦ 
ɦɢɧɨɪɟ, ɪɚɧɝ ɦɚɬɪɢɰɵ. ɗɤɜɢɜɚɥɟɧɬɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɚɬɪɢɰ. 

2 

1.3 
Ɇɚɬɪɢɱɧɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɏɨɪɦɭɥɵ 
Ʉɪɚɦɟɪɚ. 2 

1.4-

1.5 

Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɟɬɨɞɨɦ Ƚɚɭɫɫɚ, ɛɚɡɢɫɧɵɟ ɢ 
ɫɜɨɛɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, ɨɛɳɟɟ ɪɟɲɟɧɢɟ ɋɅȺɍ. Ɍɟɨɪɟɦɚ Ʉɪɨɧɟɤɟɪɚ - 
Ʉɚɩɟɥɥɢ. 

4 

 ɋɟɦɢɧɚɪɵ 14 

ɋ1.1 Ⱥɥɝɟɛɪɚ ɦɚɬɪɢɰ. Ɉɩɪɟɞɟɥɢɬɟɥɢ 2 ɝɨ ɢ 3 − ɝɨ ɩɨɪɹɞɤɨɜ. 2 

ɋ1.2 
Ɇɢɧɨɪɵ ɢ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɞɨɩɨɥɧɟɧɢɹ. Ɉɩɪɟɞɟɥɢɬɟɥɶ гоn  ɩɨɪɹɞɤɚ. 
ɋɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɢɬɟɥɟɣ. Ɉɛɪɚɬɧɚɹ ɦɚɬɪɢɰɚ. 2 

ɋ1.3 
Ɍɟɨɪɟɦɚ ɨ ɛɚɡɢɫɧɨɦ ɦɢɧɨɪɟ, ɪɚɧɝ ɦɚɬɪɢɰɵ. ɗɤɜɢɜɚɥɟɧɬɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɚɬɪɢɰ. 2 

ɋ1.4 
Ɇɚɬɪɢɱɧɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɏɨɪɦɭɥɵ 
Ʉɪɚɦɟɪɚ. 2 

ɋ1.5 Ɍɟɨɪɟɦɚ Ʉɪɨɧɟɤɟɪɚ - Ʉɚɩɟɥɥɢ. 2 

ɋ1.6-

ɋ1.7 

Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɟɬɨɞɨɦ Ƚɚɭɫɫɚ, ɛɚɡɢɫɧɵɟ ɢ 
ɫɜɨɛɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, ɨɛɳɟɟ ɪɟɲɟɧɢɟ ɋɅȺɍ. 4 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 25 

ɋɊ1.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1.25 

ɋɊ1.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.75 

ɋɊ1.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ1.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 19 

   

2 ȼɟɤɬɨɪɧɚɹ ɚɥɝɟɛɪɚ  

 Ʌɟɤɰɢɢ 10 

2.1 

Ʌɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. Ȼɚɡɢɫ 
ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. Ɋɚɧɝ ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. ɇɚɯɨɠɞɟɧɢɟ ɪɚɧɝɚ ɫɢɫɬɟɦɵ 
ɜɟɤɬɨɪɨɜ. ɋɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. 

2 

2.2 

ɋɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ, ɟɝɨ ɫɜɨɣɫɬɜɚ. ɉɪɨɟɤɰɢɹ ɜɟɤɬɨɪɚ ɧɚ 
ɨɫɶ. ȼɵɪɚɠɟɧɢɟ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɨɜ. 
ɍɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ. 

2 

2.3 
ȼɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ. ȼɵɪɚɠɟɧɢɟ ɜɟɤɬɨɪɧɨɝɨ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɨɜ 

2 

2.4 
Ʌɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. Ȼɚɡɢɫ 
ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. 2 

2.5 
ɋɦɟɲɚɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ. ȼɵɪɚɠɟɧɢɟ ɫɦɟɲɚɧɧɨɝɨ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɨɜ. 2 

 ɋɟɦɢɧɚɪɵ 16 

ɋ2.1 
Ʌɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɢ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. Ȼɚɡɢɫ 
ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. 2 

ɋ2.2 Ɋɚɧɝ ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. ɇɚɯɨɠɞɟɧɢɟ ɪɚɧɝɚ ɫɢɫɬɟɦɵ ɜɟɤɬɨɪɨɜ. 2 

ɋ2.3 ɋɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ.  Ʉɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ, ɦɨɞɭɥɶ ɜɟɤɬɨɪɚ. 2 
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ɋ2.4 ɋɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ, ɟɝɨ ɫɜɨɣɫɬɜɚ. 2 

ɋ2.5 
ȼɵɪɚɠɟɧɢɟ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɨɜ. ɍɝɨɥ 
ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ. ɉɪɨɟɤɰɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ. 2 

ɋ2.6 ȼɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ, ɟɝɨ ɫɜɨɣɫɬɜɚ. 2 

ɋ2.7 
ȼɵɪɚɠɟɧɢɟ ɫɦɟɲɚɧɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɨɜ. 
ɉɪɢɦɟɪɵ. 2 

ɋ2.8 
ɋɦɟɲɚɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ, ɟɝɨ ɫɜɨɣɫɬɜɚ. ȼɵɪɚɠɟɧɢɟ 
ɫɦɟɲɚɧɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɨɜ. ɉɪɢɦɟɪɵ. 2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 25 

ɋɊ2.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1.25 

ɋɊ2.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 2 

ɋɊ2.3 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 12 

ɋɊ2.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 9.75 

   

3 Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ  

 Ʌɟɤɰɢɢ 16 

3.1 
ɉɪɹɦɚɹ ɥɢɧɢɹ ɧɚ ɩɥɨɫɤɨɫɬɢ. ɍɪɚɜɧɟɧɢɹ ɩɪɹɦɨɣ ɥɢɧɢɢ. ɍɪɚɜɧɟɧɢɟ 
ɩɪɹɦɨɣ ɥɢɧɢɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɜɢɞɟ. 2 

3.2 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɞɨ ɩɪɹɦɨɣ ɥɢɧɢɢ. ɍɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ ɥɢɧɢɹɦɢ 
ɧɚ ɩɥɨɫɤɨɫɬɢ. ɍɫɥɨɜɢɹ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɩɪɹɦɵɯ 
ɥɢɧɢɣ. 

2 

3.3 
ɉɪɹɦɚɹ ɥɢɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ȼɟɤɬɨɪɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɥɢɧɢɢ. 
ɍɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɥɢɧɢɢ ɜ ɤɚɧɨɧɢɱɟɫɤɨɦ ɜɢɞɟ. 2 

3.4 

ɉɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɩɪɹɦɨɣ ɥɢɧɢɢ. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɨɣ 
ɥɢɧɢɢ ɫ ɩɥɨɫɤɨɫɬɶɸ. ɍɝɨɥ ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɹɦɵɦɢ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ. 

2 

3.5 
ɉɥɨɫɤɨɫɬɶ. ȼɟɤɬɨɪɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ. ɍɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɜɢɞɟ. Ɉɛɳɟɟ ɭɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ. 2 

3.6 

ɍɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɪɢ ɬɨɱɤɢ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 
ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ. ɍɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɹɦɢ, ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ 
ɩɥɨɫɤɨɫɬɶɸ. 

2 

3.7 Ʉɚɧɨɧɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɷɥɥɢɩɫɚ, ɝɢɩɟɪɛɨɥɵ ɢ ɩɚɪɚɛɨɥɵ. 2 

3.8 
Ʉɚɧɨɧɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (ɷɥɥɢɩɫɨɢɞɚ, 
ɝɢɩɟɪɛɨɥɨɢɞɨɜ, ɩɚɪɚɛɨɥɨɢɞɨɜ, ɤɨɧɭɫɚ, ɰɢɥɢɧɞɪɨɜ). 2 

 ɋɟɦɢɧɚɪɵ 24 

ɋ3.1 
ɉɪɹɦɚɹ ɥɢɧɢɹ ɧɚ ɩɥɨɫɤɨɫɬɢ. ɍɪɚɜɧɟɧɢɹ ɩɪɹɦɨɣ ɥɢɧɢɢ. ɍɪɚɜɧɟɧɢɟ 
ɩɪɹɦɨɣ ɥɢɧɢɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɜɢɞɟ. 2 

ɋ3.2 
ɍɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɥɢɧɢɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɜɢɞɟ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɞɨ 
ɩɪɹɦɨɣ. 2 

ɋ3.3 
ɍɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ ɥɢɧɢɹɦɢ ɧɚ ɩɥɨɫɤɨɫɬɢ. ɍɫɥɨɜɢɹ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ 
ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɩɪɹɦɵɯ ɥɢɧɢɣ. 2 

ɋ3.4 
ɉɪɹɦɚɹ ɥɢɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ȼɟɤɬɨɪɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɥɢɧɢɢ. 
ɍɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɥɢɧɢɢ ɜ ɤɚɧɨɧɢɱɟɫɤɨɦ ɜɢɞɟ. 2 

ɋ3.5 
ɉɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɩɪɹɦɨɣ ɥɢɧɢɢ. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɹɦɨɣ 
ɥɢɧɢɢ ɫ ɩɥɨɫɤɨɫɬɶɸ. 2 

ɋ3.6 ɍɝɨɥ ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɹɦɵɦɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 2 

ɋ3.7 
ɉɥɨɫɤɨɫɬɶ. ȼɟɤɬɨɪɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ. ɍɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɜɢɞɟ. Ɉɛɳɟɟ ɭɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ. 2 

ɋ3.8 
ɍɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɪɢ ɬɨɱɤɢ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 
ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ. 2 

ɋ3.9 ɍɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɹɦɢ, ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ ɩɥɨɫɤɨɫɬɶɸ. 2 



12 

 

ɋ3.10 Ʉɚɧɨɧɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɷɥɥɢɩɫɚ, ɝɢɩɟɪɛɨɥɵ ɢ ɩɚɪɚɛɨɥɵ. 2 

ɋ3.11 
Ʉɚɧɨɧɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (ɷɥɥɢɩɫɨɢɞɚ, 
ɝɢɩɟɪɛɨɥɨɢɞɨɜ). 2 

ɋ3.12 
Ʉɚɧɨɧɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ 
(ɩɚɪɚɛɨɥɨɢɞɨɜ, ɤɨɧɭɫɚ, ɰɢɥɢɧɞɪɨɜ). 2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 40 

ɋɊ3.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 2 

ɋɊ3.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 3 

ɋɊ3.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ3.4 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 18 

ɋɊ3.5 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 14 

   

4 Ʌɢɧɟɣɧɵɟ (ɟɜɤɥɢɞɨɜɵ) ɩɪɨɫɬɪɚɧɫɬɜɚ  

 Ʌɟɤɰɢɢ 14 

4.1 
Ⱥɤɫɢɨɦɵ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ȿɞɢɧɫɬɜɟɧɧɨɫɬɶ ɧɭɥɟɜɨɝɨ ɢ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɷɥɟɦɟɧɬɚ. 2 

4.2 

Ʌɢɧɟɣɧɨ ɡɚɜɢɫɢɦɵɟ (ɧɟɡɚɜɢɫɢɦɵɟ) ɷɥɟɦɟɧɬɵ. Ȼɚɡɢɫ, ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ 
ɪɚɡɥɨɠɟɧɢɹ ɜɟɤɬɨɪɚ ɩɨ ɛɚɡɢɫɭ. Ʉɨɨɪɞɢɧɚɬɧɨɟ n-ɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ.  
ɂɡɨɦɨɪɮɧɨɫɬɶ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ. ɉɨɞɩɪɨɫɬɪɚɧɫɬɜɨ. ɋɭɦɦɚ ɢ 
ɩɟɪɟɫɟɱɟɧɢɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜ, ɫɭɦɦɚ ɢɯ ɪɚɡɦɟɪɧɨɫɬɟɣ. Ɋɚɡɥɨɠɟɧɢɟ n-

ɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜ. 

2 

4.3 
Ɇɚɬɪɢɰɚ ɩɟɪɟɯɨɞɚ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɨɪɞɢɧɚɬ 
ɜɟɤɬɨɪɚ. 2 

4.4 Ɇɚɬɪɢɰɚ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɩɟɪɟɯɨɞ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ.  2 

4.5 

ɉɪɨɫɬɪɚɧɫɬɜɨ ɪɟɲɟɧɢɣ ɨɞɧɨɪɨɞɧɨɣ ɥɢɧɟɣɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɡɦɟɪɧɨɫɬɶ 
ɷɬɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛɳɟɝɨ ɪɟɲɟɧɢɹ ɋɅȺɍ ɜ ɜɢɞɟ 
ɫɭɦɦɵ ɱɚɫɬɧɨɝɨ ɪɟɲɟɧɢɹ ɢ ɨɛɳɟɝɨ ɪɟɲɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ ɋɅȺɍ. 

2 

4.6 

Ⱥɤɫɢɨɦɵ ɜɟɳɟɫɬɜɟɧɧɨɝɨ (ɤɨɦɩɥɟɤɫɧɨɝɨ) ɟɜɤɥɢɞɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
ɇɟɪɚɜɟɧɫɬɜɨ Ʉɨɲɢ-Ȼɭɧɹɤɨɜɫɤɨɝɨ. ɇɨɪɦɢɪɨɜɚɧɧɨɟ ɥɢɧɟɣɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ. ɇɟɪɚɜɟɧɫɬɜɨ Ɇɢɧɤɨɜɫɤɨɝɨ ɜ ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ɍɟɨɪɟɦɚ ɉɢɮɚɝɨɪɚ ɜ n-ɦɟɪɧɨɦ ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ɉɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɣ ɛɚɡɢɫ. ɉɪɨɰɟɫɫ ɨɪɬɨɝɨɧɚɥɢɡɚɰɢɢ. ɋɤɚɥɹɪɧɨɟ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɜ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦ ɛɚɡɢɫɟ. 

2 

4.7 

Ɉɪɬɨɝɨɧɚɥɶɧɨɟ ɞɨɩɨɥɧɟɧɢɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ. Ɋɚɡɥɨɠɟɧɢɟ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɟɝɨ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ 
ɞɨɩɨɥɧɟɧɢɹ. 

2 

 ɋɟɦɢɧɚɪɵ 14 

ɋ4.1 
Ⱥɤɫɢɨɦɵ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ȿɞɢɧɫɬɜɟɧɧɨɫɬɶ ɧɭɥɟɜɨɝɨ ɢ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɷɥɟɦɟɧɬɚ. 2 

ɋ4.2 

Ʌɢɧɟɣɧɨ ɡɚɜɢɫɢɦɵɟ (ɧɟɡɚɜɢɫɢɦɵɟ) ɷɥɟɦɟɧɬɵ. Ȼɚɡɢɫ, ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ 
ɪɚɡɥɨɠɟɧɢɹ ɜɟɤɬɨɪɚ ɩɨ ɛɚɡɢɫɭ. Ʉɨɨɪɞɢɧɚɬɧɨɟ n-ɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ.  
ɂɡɨɦɨɪɮɧɨɫɬɶ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ. ɉɨɞɩɪɨɫɬɪɚɧɫɬɜɨ. ɋɭɦɦɚ ɢ 
ɩɟɪɟɫɟɱɟɧɢɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜ, ɫɭɦɦɚ ɢɯ ɪɚɡɦɟɪɧɨɫɬɟɣ. Ɋɚɡɥɨɠɟɧɢɟ n-

ɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜ. 

2 

ɋ4.3 
Ɇɚɬɪɢɰɚ ɩɟɪɟɯɨɞɚ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɨɪɞɢɧɚɬ 
ɜɟɤɬɨɪɚ. 2 

ɋ4.4 Ɇɚɬɪɢɰɚ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɩɟɪɟɯɨɞ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. 2 

ɋ4.5 

ɉɪɨɫɬɪɚɧɫɬɜɨ ɪɟɲɟɧɢɣ ɨɞɧɨɪɨɞɧɨɣ ɥɢɧɟɣɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɡɦɟɪɧɨɫɬɶ 
ɷɬɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛɳɟɝɨ ɪɟɲɟɧɢɹ ɋɅȺɍ ɜ ɜɢɞɟ 
ɫɭɦɦɵ ɱɚɫɬɧɨɝɨ ɪɟɲɟɧɢɹ ɢ ɨɛɳɟɝɨ ɪɟɲɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ ɋɅȺɍ. 

2 
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ɋ4.6 

Ⱥɤɫɢɨɦɵ ɜɟɳɟɫɬɜɟɧɧɨɝɨ (ɤɨɦɩɥɟɤɫɧɨɝɨ) ɟɜɤɥɢɞɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
ɇɟɪɚɜɟɧɫɬɜɨ Ʉɨɲɢ-Ȼɭɧɹɤɨɜɫɤɨɝɨ. ɇɨɪɦɢɪɨɜɚɧɧɨɟ ɥɢɧɟɣɧɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ. ɇɟɪɚɜɟɧɫɬɜɨ Ɇɢɧɤɨɜɫɤɨɝɨ ɜ ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ɍɟɨɪɟɦɚ ɉɢɮɚɝɨɪɚ ɜ n-ɦɟɪɧɨɦ ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ɉɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɣ ɛɚɡɢɫ. ɉɪɨɰɟɫɫ ɨɪɬɨɝɨɧɚɥɢɡɚɰɢɢ. ɋɤɚɥɹɪɧɨɟ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɜ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦ ɛɚɡɢɫɟ. 

2 

ɋ4.7 

Ɉɪɬɨɝɨɧɚɥɶɧɨɟ ɞɨɩɨɥɧɟɧɢɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ. Ɋɚɡɥɨɠɟɧɢɟ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɟɝɨ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ 
ɞɨɩɨɥɧɟɧɢɹ. 

2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 25 

ɋɊ4.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1.75 

ɋɊ4.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.75 

ɋɊ4.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ4.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 18.5 

   

5 Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ  

 Ʌɟɤɰɢɢ 26 

5.1-

5.2 

Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɥɢɧɟɣɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ɉɛɪɚɬɧɵɣ ɨɩɟɪɚɬɨɪ. Ɉɩɟɪɚɬɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨ. 
ɂɧɜɚɪɢɚɧɬɧɵɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ ɹɞɪɚ ɢ ɨɛɪɚɡɚ ɨɩɟɪɚɬɨɪɚ, ɫɭɦɦɚ ɢɯ 
ɪɚɡɦɟɪɧɨɫɬɟɣ. 
Ɉɩɟɪɚɬɨɪɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ (ɧɚ ɩɥɨɫɤɨɫɬɶ). 

4 

5.3-

5.4 

ɋɨɛɫɬɜɟɧɧɵɟ ɜɟɤɬɨɪɵ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. 
Ɇɚɬɪɢɰɚ ɨɩɟɪɚɬɨɪɚ ɜ ɛɚɡɢɫɟ ɢɡ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ. Ɍɟɨɪɟɦɚ ɨ 
ɥɢɧɟɣɧɨɣ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ, ɨɬɜɟɱɚɸɳɢɯ 
ɪɚɡɥɢɱɧɵɦ ɫɨɛɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ. 
Ʌɢɧɟɣɧɵɟ (ɩɨɥɭɬɨɪɚɥɢɧɟɣɧɵɟ) ɮɨɪɦɵ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɟɜɤɥɢɞɨɜɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɯ ɜ ɜɢɞɟ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ. 

4 

5.5 
ɋɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ, ɟɝɨ ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ ɢ ɫɜɨɣɫɬɜɚ. Ɇɚɬɪɢɰɚ 
ɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦ ɛɚɡɢɫɟ. 2 

5.6-

5.7 

ɋɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ A ɢ ɟɝɨ ɦɚɬɪɢɰɚ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ ɜɢɞɟ ɫɭɦɦɵ ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɯ 
ɨɩɟɪɚɬɨɪɨɜ. ȼɟɳɟɫɬɜɟɧɧɨɫɬɶ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ (Ax, x). 

ȼɟɳɟɫɬɜɟɧɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, 
ɨɪɬɨɝɨɧɚɥɶɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɪɚɡɥɢɱɧɵɦ 
ɫɨɛɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ.  ɇɨɪɦɚ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɧɨɪɦɚ 
ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. Im(Ax, x) = 0 -  ɧɟɨɛɯɨɞɢɦɨɟ ɢ 
ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ ɬɨɝɨ, ɱɬɨɛɵ ɥɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ  A ɛɵɥ 
ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɦ. 

4 

5.8 

Ɍɟɨɪɟɦɚ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɛɚɡɢɫɚ ɢɡ ɫɨɛɫɬɜɟɧɧɵɯ 
ɜɟɤɬɨɪɨɜ ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. ȼɨɡɜɟɞɟɧɢɟ ɨɩɟɪɚɬɨɪɚ 
(ɦɚɬɪɢɰɵ) ɜ ɫɬɟɩɟɧɶ. Ɇɚɬɪɢɱɧɚɹ ɷɤɫɩɨɧɟɧɬɚ. 

2 

5.9 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɭɬɨɪɚɥɢɧɟɣɧɨɣ ɷɪɦɢɬɨɜɨɣ ɮɨɪɦɵ ɜ ɜɢɞɟ (Ax, y), ɝɞɟ 
Ⱥ 3 ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ. ȼɟɳɟɫɬɜɟɧɧɨɫɬɶ ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɨɪɦɵ 
(Ax, x) - ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ, ɱɬɨɛɵ (Ax, y) ɛɵɥɨ 
ɷɪɦɢɬɨɜɨɣ ɮɨɪɦɨɣ. 

2 

5.10-

5.11 

Ɍɟɨɪɟɦɚ ɨ ɩɪɢɜɟɞɟɧɢɢ ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɨɪɦɵ (Ax, x) ɜ 
ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦ ɛɚɡɢɫɟ ɤ ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ ɜ ɤɨɦɩɥɟɤɫɧɨɦ 
ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɝɞɟ Ⱥ 3 ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ. 

4 

5.12 
ɍɧɢɬɚɪɧɵɣ (ɨɪɬɨɝɨɧɚɥɶɧɵɣ) ɨɩɟɪɚɬɨɪ ɢ ɟɝɨ ɦɚɬɪɢɰɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɢ 
ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ ɭɧɢɬɚɪɧɨɫɬɢ (ɨɪɬɨɝɨɧɚɥɶɧɨɫɬɢ) ɨɩɟɪɚɬɨɪɚ. 2 
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5.13 

ɉɪɢɫɨɟɞɢɧɟɧɧɵɣ ɷɥɟɦɟɧɬ ɞɥɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɩɟɪɚɬɨɪɚ. 
ɉɨɪɹɞɨɤ ɩɪɢɫɨɟɞɢɧɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. Ɇɚɬɪɢɰɚ ɨɩɟɪɚɬɨɪɚ ɜ ɛɚɡɢɫɟ ɢɡ 
ɫɨɛɫɬɜɟɧɧɵɯ ɢ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɜɟɤɬɨɪɨɜ. ɀɨɪɞɚɧɨɜɵ ɤɥɟɬɤɢ. 

2 

 ɋɟɦɢɧɚɪɵ 26 

ɋ5.1-

ɋ5.2 

Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɥɢɧɟɣɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
Ɉɛɪɚɬɧɵɣ ɨɩɟɪɚɬɨɪ. Ɉɩɟɪɚɬɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨ. 
ɂɧɜɚɪɢɚɧɬɧɵɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ ɹɞɪɚ ɢ ɨɛɪɚɡɚ ɨɩɟɪɚɬɨɪɚ, ɫɭɦɦɚ ɢɯ 
ɪɚɡɦɟɪɧɨɫɬɟɣ. 
Ɉɩɟɪɚɬɨɪɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ (ɧɚ ɩɥɨɫɤɨɫɬɶ). 

4 

ɋ5.3-

ɋ5.4 

ɋɨɛɫɬɜɟɧɧɵɟ ɜɟɤɬɨɪɵ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. 
Ɇɚɬɪɢɰɚ ɨɩɟɪɚɬɨɪɚ ɜ ɛɚɡɢɫɟ ɢɡ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ. Ɍɟɨɪɟɦɚ ɨ 
ɥɢɧɟɣɧɨɣ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ, ɨɬɜɟɱɚɸɳɢɯ 
ɪɚɡɥɢɱɧɵɦ ɫɨɛɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ. 
Ʌɢɧɟɣɧɵɟ (ɩɨɥɭɬɨɪɚɥɢɧɟɣɧɵɟ) ɮɨɪɦɵ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɟɜɤɥɢɞɨɜɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɯ ɜ ɜɢɞɟ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ. 

4 

ɋ5.5 
ɋɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ, ɟɝɨ ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ ɢ ɫɜɨɣɫɬɜɚ. Ɇɚɬɪɢɰɚ 

ɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦ ɛɚɡɢɫɟ. 2 

ɋ5.6-

ɋ5.7 

ɋɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ A ɢ ɟɝɨ ɦɚɬɪɢɰɚ. ɉɪɟɞɫɬɚɜɥɟɧɢɟ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ ɜɢɞɟ ɫɭɦɦɵ ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɯ 
ɨɩɟɪɚɬɨɪɨɜ. ȼɟɳɟɫɬɜɟɧɧɨɫɬɶ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ (Ax, x). 

ȼɟɳɟɫɬɜɟɧɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, 
ɨɪɬɨɝɨɧɚɥɶɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɪɚɡɥɢɱɧɵɦ 
ɫɨɛɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ.  ɇɨɪɦɚ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɧɨɪɦɚ 
ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. Im(Ax., x) = 0 -  ɧɟɨɛɯɨɞɢɦɨɟ ɢ 
ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ ɬɨɝɨ, ɱɬɨɛɵ ɥɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ  A ɛɵɥ 
ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɦ. 

4 

ɋ5.8 

Ɍɟɨɪɟɦɚ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɛɚɡɢɫɚ ɢɡ ɫɨɛɫɬɜɟɧɧɵɯ 
ɜɟɤɬɨɪɨɜ ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. ȼɨɡɜɟɞɟɧɢɟ ɨɩɟɪɚɬɨɪɚ 
(ɦɚɬɪɢɰɵ) ɜ ɫɬɟɩɟɧɶ. Ɇɚɬɪɢɱɧɚɹ ɷɤɫɩɨɧɟɧɬɚ. 

2 

ɋ5.9 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɭɬɨɪɚɥɢɧɟɣɧɨɣ ɷɪɦɢɬɨɜɨɣ ɮɨɪɦɵ ɜ ɜɢɞɟ (Ax., y), 

ɝɞɟ Ⱥ 3 ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ. ȼɟɳɟɫɬɜɟɧɧɨɫɬɶ ɤɜɚɞɪɚɬɢɱɧɨɣ 
ɮɨɪɦɵ (Ax, x) - ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ, ɱɬɨɛɵ (Ax, y) 

ɛɵɥɨ ɷɪɦɢɬɨɜɨɣ ɮɨɪɦɨɣ. 

2 

ɋ5.10-

ɋ5.11 

Ɍɟɨɪɟɦɚ ɨ ɩɪɢɜɟɞɟɧɢɢ ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɨɪɦɵ (Ax, x) ɜ 
ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɦ ɛɚɡɢɫɟ ɤ ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ ɜ ɤɨɦɩɥɟɤɫɧɨɦ 
ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɝɞɟ Ⱥ 3 ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ. 

4 

ɋ5.12 
ɍɧɢɬɚɪɧɵɣ (ɨɪɬɨɝɨɧɚɥɶɧɵɣ) ɨɩɟɪɚɬɨɪ ɢ ɟɝɨ ɦɚɬɪɢɰɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɢ 
ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ ɭɧɢɬɚɪɧɨɫɬɢ (ɨɪɬɨɝɨɧɚɥɶɧɨɫɬɢ) ɨɩɟɪɚɬɨɪɚ. 2 

ɋ5.13 

ɉɪɢɫɨɟɞɢɧɟɧɧɵɣ ɷɥɟɦɟɧɬ ɞɥɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɩɟɪɚɬɨɪɚ. 
ɉɨɪɹɞɨɤ ɩɪɢɫɨɟɞɢɧɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. Ɇɚɬɪɢɰɚ ɨɩɟɪɚɬɨɪɚ ɜ ɛɚɡɢɫɟ ɢɡ 
ɫɨɛɫɬɜɟɧɧɵɯ ɢ ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɜɟɤɬɨɪɨɜ. ɀɨɪɞɚɧɨɜɵ ɤɥɟɬɤɢ. 

2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 51 

ɋɊ5.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 3.25 

ɋɊ5.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 3.25 

ɋɊ5.3 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 15 

ɋɊ5.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 29.5 

   

6 
Ȼɢɥɢɧɟɣɧɵɟ (ɤɜɚɞɪɚɬɢɱɧɵɟ) ɮɨɪɦɵ. ɉɨɧɹɬɢɟ ɨ ɬɟɧɡɨɪɚɯ ɢ 
ɝɪɭɩɩɚɯ 

 

 Ʌɟɤɰɢɢ 14 



15 

 

6.1 

Ȼɢɥɢɧɟɣɧɚɹ ɮɨɪɦɚ ɢ ɟё ɦɚɬɪɢɰɚ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɦɚɬɪɢɰɵ ɛɢɥɢɧɟɣɧɨɣ 
ɮɨɪɦɵ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. Ʉɜɚɞɪɚɬɢɱɧɚɹ ɮɨɪɦɚ ɞɥɹ 
ɫɢɦɦɟɬɪɢɱɧɨɣ ɛɢɥɢɧɟɣɧɨɣ ɮɨɪɦɵ. Ɇɟɬɨɞ Ʌɚɝɪɚɧɠɚ ɩɪɢɜɟɞɟɧɢɹ 
ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɨɪɦɵ ɤ ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ. 

2 

6.2 
ɉɨɥɨɠɢɬɟɥɶɧɵɣ (ɨɬɪɢɰɚɬɟɥɶɧɵɣ) ɢɧɞɟɤɫ ɢɧɟɪɰɢɢ ɤɜɚɞɪɚɬɢɱɧɨɣ 
ɮɨɪɦɵ. Ɂɚɤɨɧ ɢɧɟɪɰɢɢ ɤɜɚɞɪɚɬɢɱɧɵɯ ɮɨɪɦ.  2 

6.3 
ɇɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɜɚɞɪɚɬɢɱɧɚɹ 
ɮɨɪɦɚ ɛɵɥɚ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɣ. 2 

6.4 
ɇɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɜɚɞɪɚɬɢɱɧɚɹ 
ɮɨɪɦɚ ɛɵɥɚ ɤɜɚɡɢɡɧɚɤɨɨɩɪɟɞɟɥɟɧɧɨɣ. 2 

6.5 

ɉɪɢɜɟɞɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɤ 
ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ ɨɪɬɨɝɨɧɚɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ. ɉɪɢɦɟɪɵ 
ɩɪɢɜɟɞɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ (ɤɪɢɜɵɯ) ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɤ 
ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ ɨɪɬɨɝɨɧɚɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ. Ʉɪɢɬɟɪɢɣ 
ɋɢɥɶɜɟɫɬɪɚ ɬɨɝɨ, ɱɬɨɛɵ ɤɜɚɞɪɚɬɢɱɧɚɹ ɮɨɪɦɚ ɛɵɥɚ ɡɧɚɤɨɨɩɪɟɞɟɥɟɧɧɨɣ. 

2 

6.6 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɨɪɞɢɧɚɬ ɜɟɤɬɨɪɚ. ȼɡɚɢɦɧɵɣ ɛɚɡɢɫ. Ʉɨɜɚɪɢɚɧɬɧɵɟ ɢ 
ɤɨɧɬɪɚɜɚɪɢɚɧɬɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ, ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. ɉɨɧɹɬɢɟ ɬɟɧɡɨɪɚ. Ɂɚɤɨɧ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɬɟɧɡɨɪɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. Ɉɩɟɪɚɰɢɢ ɫɥɨɠɟɧɢɹ, 
ɭɦɧɨɠɟɧɢɹ ɢ ɫɜɟɪɬɵɜɚɧɢɹ ɬɟɧɡɨɪɨɜ. 

2 

6.7 

ɉɨɧɹɬɢɟ ɝɪɭɩɩɵ. Ʉɨɦɦɭɬɚɬɢɜɧɨɟ ɫɜɨɣɫɬɜɨ ɨɛɪɚɬɧɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɤɨɦɦɭɬɚɬɢɜɧɨɟ ɫɜɨɣɫɬɜɨ ɧɟɣɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ. ȿɞɢɧɫɬɜɟɧɧɨɫɬɶ 
ɧɟɣɬɪɚɥɶɧɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɷɥɟɦɟɧɬɨɜ. Ƚɪɭɩɩɚ ɜɵɱɟɬɨɜ ɩɨ ɦɨɞɭɥɸ 2, 
ɝɪɭɩɩɚ ɩɟɪɟɫɬɚɧɨɜɨɤ, ɝɪɭɩɩɚ ɨɩɟɪɚɰɢɣ, ɫɨɜɦɟɳɚɸɳɢɯ ɪɚɜɧɨɫɬɨɪɨɧɧɢɣ 
ɬɪɟɭɝɨɥɶɧɢɤ. 
Ʌɢɧɟɣɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ D(G) ɝɪɭɩɩɵ G ɜ ɥɢɧɟɣɧɨɦ ɟɜɤɥɢɞɨɜɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ En. ɂɧɜɚɪɢɚɧɬɧɨɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ D(G). ɉɨɧɹɬɢɟ 
ɩɪɢɜɨɞɢɦɢɝɨ (ɧɟɩɪɢɜɨɞɢɦɨɝɨ) ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɭɩɩɵ ɜ E3. 

2 

 ɋɟɦɢɧɚɪɵ 14 

ɋ6.1 

Ȼɢɥɢɧɟɣɧɚɹ ɮɨɪɦɚ ɢ ɟё ɦɚɬɪɢɰɚ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɦɚɬɪɢɰɵ ɛɢɥɢɧɟɣɧɨɣ 
ɮɨɪɦɵ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. Ʉɜɚɞɪɚɬɢɱɧɚɹ ɮɨɪɦɚ ɞɥɹ 
ɫɢɦɦɟɬɪɢɱɧɨɣ ɛɢɥɢɧɟɣɧɨɣ ɮɨɪɦɵ. Ɇɟɬɨɞ Ʌɚɝɪɚɧɠɚ ɩɪɢɜɟɞɟɧɢɹ 
ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɨɪɦɵ ɤ ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ. 

2 

ɋ6.2 
ɉɨɥɨɠɢɬɟɥɶɧɵɣ (ɨɬɪɢɰɚɬɟɥɶɧɵɣ) ɢɧɞɟɤɫ ɢɧɟɪɰɢɢ ɤɜɚɞɪɚɬɢɱɧɨɣ 
ɮɨɪɦɵ. Ɂɚɤɨɧ ɢɧɟɪɰɢɢ ɤɜɚɞɪɚɬɢɱɧɵɯ ɮɨɪɦ. 2 

ɋ6.3 
ɇɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɜɚɞɪɚɬɢɱɧɚɹ 
ɮɨɪɦɚ ɛɵɥɚ ɡɧɚɤɨɨɩɪɟɞɟɥɟɧɧɨɣ. 2 

ɋ6.4 
ɇɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɜɚɞɪɚɬɢɱɧɚɹ 
ɮɨɪɦɚ ɛɵɥɚ ɤɜɚɡɢɡɧɚɤɨɨɩɪɟɞɟɥɟɧɧɨɣ. 2 

ɋ6.5 

ɉɪɢɜɟɞɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɤ 
ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ ɨɪɬɨɝɨɧɚɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ. ɉɪɢɦɟɪɵ 
ɩɪɢɜɟɞɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɟɣ (ɤɪɢɜɵɯ) ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɤ 
ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ ɨɪɬɨɝɨɧɚɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ. Ʉɪɢɬɟɪɢɣ 
ɋɢɥɶɜɟɫɬɪɚ ɬɨɝɨ, ɱɬɨɛɵ ɤɜɚɞɪɚɬɢɱɧɚɹ ɮɨɪɦɚ ɛɵɥɚ ɡɧɚɤɨɨɩɪɟɞɟɥɟɧɧɨɣ. 

2 

ɋ6.6 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɨɪɞɢɧɚɬ ɜɟɤɬɨɪɚ. ȼɡɚɢɦɧɵɣ ɛɚɡɢɫ. Ʉɨɜɚɪɢɚɧɬɧɵɟ ɢ 
ɤɨɧɬɪɚɜɚɪɢɚɧɬɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ, ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. ɉɨɧɹɬɢɟ ɬɟɧɡɨɪɚ. Ɂɚɤɨɧ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɬɟɧɡɨɪɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɧɨɜɨɦɭ ɛɚɡɢɫɭ. Ɉɩɟɪɚɰɢɢ ɫɥɨɠɟɧɢɹ, 
ɭɦɧɨɠɟɧɢɹ ɢ ɫɜɟɪɬɵɜɚɧɢɹ ɬɟɧɡɨɪɨɜ. 

2 

ɋ6.7 
ɉɨɧɹɬɢɟ ɝɪɭɩɩɵ. Ʉɨɦɦɭɬɚɬɢɜɧɨɟ ɫɜɨɣɫɬɜɨ ɨɛɪɚɬɧɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɤɨɦɦɭɬɚɬɢɜɧɨɟ ɫɜɨɣɫɬɜɨ ɧɟɣɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ. ȿɞɢɧɫɬɜɟɧɧɨɫɬɶ 2 
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ɧɟɣɬɪɚɥɶɧɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɷɥɟɦɟɧɬɨɜ. Ƚɪɭɩɩɚ ɜɵɱɟɬɨɜ ɩɨ ɦɨɞɭɥɸ 2, 
ɝɪɭɩɩɚ ɩɟɪɟɫɬɚɧɨɜɨɤ, ɝɪɭɩɩɚ ɨɩɟɪɚɰɢɣ, ɫɨɜɦɟɳɚɸɳɢɯ ɪɚɜɧɨɫɬɨɪɨɧɧɢɣ 
ɬɪɟɭɝɨɥɶɧɢɤ. 
Ʌɢɧɟɣɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ D(G) ɝɪɭɩɩɵ G ɜ ɥɢɧɟɣɧɨɦ ɟɜɤɥɢɞɨɜɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ En. ɂɧɜɚɪɢɚɧɬɧɨɟ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ D(G). ɉɨɧɹɬɢɟ 
ɩɪɢɜɨɞɢɦɢɝɨ (ɧɟɩɪɢɜɨɞɢɦɨɝɨ) ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɪɭɩɩɵ ɜ E3. 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 38 

ɋɊ6.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1.75 

ɋɊ6.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.75 

ɋɊ6.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ6.4 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 15 

ɋɊ6.5 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 16.5 

   

7 ɗɤɡɚɦɟɧ 30 

ɋɊ7.1 ɉɨɞɝɨɬɨɜɤɚ ɤ ɷɤɡɚɦɟɧɭ 30 
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5. ɍɑȿȻɇɈ-ɆȿɌɈȾɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ 
ɊȺȻɈɌɕ ɋɌɍȾȿɇɌɈȼ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ: 
1. Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɞɢɫɰɢɩɥɢɧɵ. 
2. ɍɱɟɛɧɚɹ ɥɢɬɟɪɚɬɭɪɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ �Ɋɚɡɞɟɥ 7 Ɋɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ 

ɞɢɫɰɢɩɥɢɧɵ�. 
3. ɉɟɪɟɱɟɧɶ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» �Ɋɚɡ-

ɞɟɥ 8 Ɋɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ�. 
4. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ �Ɋɚɡɞɟɥ 9 Ɋɚɛɨ-

ɱɟɣ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ�, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɚ 
ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɭɱɟɛɧɵɦ ɡɚɧɹɬɢɹɦ, ɜɵɩɨɥɧɟɧɢɢ ɞɨɦɚɲɧɢɯ ɪɚɛɨɬ, ɩɨɞɝɨɬɨɜɤɟ ɤ 
ɤɨɧɬɪɨɥɶɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɢ ɚɬɬɟɫɬɚɰɢɹɦ. 

5. Ʉɨɦɩɥɟɤɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ. 
ɋɬɭɞɟɧɬɵ ɩɨɥɭɱɚɸɬ ɞɨɫɬɭɩ ɤ ɭɤɚɡɚɧɧɵɦ ɦɚɬɟɪɢɚɥɚɦ ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɡɚɧɹɬɢɹ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɉɈɉ. 
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6. ɎɈɇȾ ɈɐȿɇɈɑɇɕɏ ɋɊȿȾɋɌȼ ȾɅə ɉɊɈȼȿȾȿɇɂə ɌȿɄɍɓȿȽɈ 
ɄɈɇɌɊɈɅə ɂ ɉɊɈɆȿɀɍɌɈɑɇɈɃ ȺɌɌȿɋɌȺɐɂɂ ɋɌɍȾȿɇɌɈȼ ɉɈ 
ȾɂɋɐɂɉɅɂɇȿ 

Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ (ɎɈɋ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɟɪɟɱɧɟ 
ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ (ɪɚɡɞɟɥ 1). ɎɈɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɴɟɤɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɞɨɫɬɢɠɟɧɢɹ ɜɫɟɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ, ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɞɥɹ ɞɢɫɰɢɩɥɢɧɵ. 

ɎɈɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  ɩɟɪɟɱɟɧɶ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ;  ɨɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ 
ɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɲɤɚɥ ɨɰɟɧɢɜɚɧɢɹ;  ɬɢɩɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ ɢɥɢ ɢɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɰɟɧɤɢ ɡɧɚɧɢɣ, 
ɭɦɟɧɢɣ, ɜɥɚɞɟɧɢɣ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ;  ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, 
ɜɥɚɞɟɧɢɣ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɦɩɟɬɟɧɰɢɣ. 

Ʉɨɧɬɪɨɥɶ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨ 
ɬɟɤɭɳɟɦ ɤɨɧɬɪɨɥɟ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɫɬɭɞɟɧɬɨɜ ɆȽɌɍ ɢɦ. ɇ.ɗ. 
Ȼɚɭɦɚɧɚ. 

ɎɈɋ ɹɜɥɹɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɞɚɧɧɨɣ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɟ ɞɢɫɰɢɩɥɢɧɵ. 
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7. ɉȿɊȿɑȿɇɖ ɍɑȿȻɇɈɃ ɅɂɌȿɊȺɌɍɊɕ ɂ ȾɈɉɈɅɇɂɌȿɅɖɇɕɏ 
ɆȺɌȿɊɂȺɅɈȼ, ɇȿɈȻɏɈȾɂɆɕɏ ȾɅə ɈɋȼɈȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

Ʌɢɬɟɪɚɬɭɪɚ  
1. ɋɛɨɪɧɢɤ ɡɚɞɚɱ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɞɥɹ ɜɬɭɡɨɜ : ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ȼɨɥɝɨɜ ȼ. Ⱥ., 
Ⱦɟɦɢɞɨɜɢɱ Ȼ. ɉ., ȿɮɢɦɟɧɤɨ ȼ. Ⱥ. �ɢ ɞɪ.� ; ɪɟɞ. ȿɮɢɦɨɜ Ⱥ. ȼ., Ⱦɟɦɢɞɨɜɢɱ Ȼ. ɉ. - Ɇ. : ɇɚɭɤɚ, 
1981. ɑ. 1 : Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ ɢ ɨɫɧɨɜɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ / ɪɟɞ. ȿɮɢɦɨɜ Ȼ., 
Ⱦɟɦɢɞɨɜɢɱ Ȼ. ɉ. - Ɇ. : ɇɚɭɤɚ, 1981. - 463 ɫ. : ɢɥ. 
2. ȿɮɢɦɨɜ, ɇ. ȼ. Ʉɪɚɬɤɢɣ ɤɭɪɫ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ : ɭɱɟɛɧɢɤ / ɇ. ȼ. ȿɮɢɦɨɜ. 4 

Ɇɨɫɤɜɚ : ɎɂɁɆȺɌɅɂɌ, 2014. 4 240 ɫ. 4 ISBN 978-5-9221-1419-6. 4 Ɍɟɤɫɬ : 

ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. 4 URL: 

https://e.lanbook.com/book/91182 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 

1. Ȼɟɤɥɟɦɢɲɟɜ, Ⱦ. ȼ. Ʉɭɪɫ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ : ɭɱɟɛɧɢɤ ɞɥɹ 
ɜɭɡɨɜ / Ⱦ. ȼ. Ȼɟɤɥɟɦɢɲɟɜ. 4 18-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. 4 ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ʌɚɧɶ, 2021. 4 448 ɫ. 
4 ISBN 978-5-8114-4916-3. 4 Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢ-
ɫɬɟɦɚ. 4 URL: https://e.lanbook.com/book/152643. 3 Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚ-
ɬɟɥɟɣ. 
2. Ʉɥɟɬɟɧɢɤ, Ⱦ. ȼ. ɋɛɨɪɧɢɤ ɡɚɞɚɱ ɩɨ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭ-
ɡɨɜ / Ⱦ. ȼ. Ʉɥɟɬɟɧɢɤ. 4 17-ɟ ɢɡɞ., ɫɬɟɪ. 4 ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ʌɚɧɶ, 2021. 4 224 ɫ. 4 ISBN 

978-5-8114-1051-4. 4 Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. 4 

URL: https://e.lanbook.com/book/174993. 3 Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
3. ɋɛɨɪɧɢɤ ɡɚɞɚɱ ɩɨ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɜɭɡɨɜ / Ʌ. Ⱥ. Ȼɟɤɥɟɦɢɲɟɜɚ, Ⱦ. ȼ. Ȼɟɤɥɟɦɢɲɟɜ, Ⱥ. ɘ. ɉɟɬɪɨɜɢɱ, ɂ. Ⱥ. ɑɭɛɚɪɨɜ. 4 8-ɟ ɢɡɞ., 
ɫɬɟɪ. 4 ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ʌɚɧɶ, 2021. 4 496 ɫ. 4 ISBN 978-5-8114-7874-3. 4 Ɍɟɤɫɬ : ɷɥɟɤ-
ɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. 4 URL: 

https://e.lanbook.com/book/166924. 3 Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
4. ɂɥɶɢɧ, ȼ. Ⱥ. Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ : ɭɱɟɛɧɢɤ / ȼ. Ⱥ. ɂɥɶɢɧ, ɗ. Ƚ. ɉɨɡɧɹɤ. 4 6-ɟ ɢɡɞ., ɫɬɟɪ. 
4 Ɇɨɫɤɜɚ : ɎɂɁɆȺɌɅɂɌ, 2007. 4 280 ɫ. 4 ISBN 978-5-9221-0481-4. 4 Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧ-
ɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. 4 URL: https://e.lanbook.com/book/2178. 3 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
 

https://e.lanbook.com/book/152643
https://e.lanbook.com/book/174993
https://e.lanbook.com/book/166924
https://e.lanbook.com/book/2178


20 

 

8. ɉȿɊȿɑȿɇɖ ɊȿɋɍɊɋɈȼ ɋȿɌɂ ɂɇɌȿɊɇȿɌ, ɊȿɄɈɆȿɇȾɍȿɆɕɏ ȾɅə 
ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ ɊȺȻɈɌɕ ɉɊɂ ɈɋȼɈȿɇɂɂ ȾɂɋɐɂɉɅɂɇɕ 

1. ɋɚɣɬ ɭɧɢɜɟɪɫɢɬɟɬɚ: http://bmstu.ru  
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11. ɐɟɧɬɪɚɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ Ɇɢɧɨɛɪɧɚɭɤɢ ɊɎ. www.edulib.ru.  
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9. ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ȾɅə ɋɌɍȾȿɇɌɈȼ ɉɈ ɈɋȼɈȿɇɂɘ 
ȾɂɋɐɂɉɅɂɇɕ 

ɉɪɢɫɬɭɩɚɹ ɤ ɪɚɛɨɬɟ, ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ 
ɧɢɠɟɫɥɟɞɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ. 

Ⱦɢɫɰɢɩɥɢɧɚ ɩɨɫɬɪɨɟɧɚ ɩɨ ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ, ɤɚɠɞɵɣ ɦɨɞɭɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɥɨɝɢɱɟɫɤɢ ɡɚɜɟɪɲɟɧɧɵɣ ɪɚɡɞɟɥ ɞɢɫɰɢɩɥɢɧɵ. ȼ ɩɟɪɜɨɦ ɫɟɦɟɫɬɪɟ ɬɪɢ ɦɨɞɭɥɹ. ȼɨ 
ɜɬɨɪɨɦ ɫɟɦɟɫɬɪɟ ɱɟɬɵɪɟ ɦɨɞɭɥɹ (ɜɤɥɸɱɚɹ ɷɤɡɚɦɟɧ). 

ɇɚ ɩɟɪɜɨɦ ɡɚɧɹɬɢɢ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɤɨɦɩɥɟɤɫɭ 
ɦɟɬɨɞɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɟ. 

Ʌɟɤɰɢɨɧɧɵɟ ɡɚɧɹɬɢɹ ɩɨɫɜɹɳɟɧɵ ɪɚɫɫɦɨɬɪɟɧɢɸ ɤɥɸɱɟɜɵɯ, ɛɚɡɨɜɵɯ ɩɨɥɨɠɟɧɢɣ 
ɤɭɪɫɚ ɢ ɪɚɡɴɹɫɧɟɧɢɸ ɭɱɟɛɧɵɯ ɡɚɞɚɧɢɣ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɩɪɨɪɚɛɨɬɤɭ. 

ɋɟɦɢɧɚɪɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɭɫɜɨɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɨɛɪɟɬɟɧɢɹ 
ɧɚɜɵɤɨɜ ɟɟ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 
ɞɢɫɰɢɩɥɢɧɵ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɭɬɟɦ 
ɩɪɨɜɟɞɟɧɢɹ ɫɟɦɢɧɚɪɨɜ, ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ(ɢɥɢ) ɝɪɭɩɩɨɜɵɯ 
ɤɨɧɫɭɥɶɬɚɰɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɯ ɭɱɚɫɬɢɟ ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɜɵɩɨɥɧɟɧɢɢ ɨɬɞɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɨɬɞɟɥɶɧɵɟ ɡɚɧɹɬɢɹ ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɟɪɟɞɚɱɭ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛɭɱɚɸɳɢɦɫɹ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɭɞɭɳɟɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: ɜ ɩɟɪɜɨɦ 
ɫɟɦɟɫɬɪɟ ɩɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ, ɩɨɞɝɨɬɨɜɤɚ ɤ 
ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ, ɜɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɜɨ ɜɬɨɪɨɦ ɫɟɦɟɫɬɪɟ 
ɩɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɷɤɡɚɦɟɧɭ, 
ɩɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ, ɜɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ. Ɋɟɡɭɥɶɬɚɬɵ 
ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɜɢɞɟ ɥɢɱɧɨɝɨ ɪɟɣɬɢɧɝɚ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬɫɹ 
ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɟ ɬɨɥɶɤɨ 
ɩɪɨɪɚɛɨɬɤɭ ɦɚɬɟɪɢɚɥɨɜ ɥɟɤɰɢɣ, ɧɨ ɢ ɢɯ ɪɚɫɲɢɪɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɢɫɤɚ, ɚɧɚɥɢɡɚ, 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɤɨɦɩɚɤɬɧɨɦ ɜɢɞɟ ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɜɫɟɯ 
ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɜ ɬɟɱɟɧɢɟ ɤɚɠɞɨɝɨ ɦɨɞɭɥɹ, ɟɝɨ ɢɬɨɝɨɜɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɨɰɟɧɨɤ ɩɨ ɫɥɟɞɭɸɳɢɦ ɜɢɞɚɦ ɤɨɧɬɪɨɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: 
- Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 

- Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 
Ɉɫɜɨɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɢ ɟɟ ɭɫɩɟɲɧɨɟ ɡɚɜɟɪɲɟɧɢɟ ɧɚ ɫɬɚɞɢɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 

ɚɬɬɟɫɬɚɰɢɢ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɪɟɝɭɥɹɪɧɨɣ ɪɚɛɨɬɟ ɜɨ ɜɪɟɦɹ ɫɟɦɟɫɬɪɚ ɢ ɩɥɚɧɨɦɟɪɧɨɦ 
ɩɪɨɯɨɠɞɟɧɢɢ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ. ɇɚɛɪɚɬɶ ɪɟɣɬɢɧɝ ɩɨ ɜɫɟɦ ɦɨɞɭɥɹɦ ɜ ɤɚɠɞɨɦ ɫɟɦɟɫɬɪɟ, 
ɩɪɨɣɬɢ ɩɨ ɤɚɠɞɨɦɭ ɦɨɞɭɥɸ ɩɥɚɧɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɬɟɱɟɧɢɟ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɫɟɫɫɢɢ ɧɟɜɨɡɦɨɠɧɨ. 

Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɜ ɫɟɦɟɫɬɪɟ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɜɵɩɨɥɧɢɬɶ ɜɫɟ ɤɨɧɬɪɨɥɶɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ. 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɟɪɜɨɝɨ ɫɟɦɟɫɬɪɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
ɩɪɨɯɨɞɢɬ ɜ ɮɨɪɦɟ ɡɚɱɟɬɚ. ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɬɨɪɨɝɨ ɫɟɦɟɫɬɪɚ 
ɩɪɨɯɨɞɢɬ ɜ ɮɨɪɦɟ ɷɤɡɚɦɟɧɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɫɜɨɟɧɢɟ ɤɥɸɱɟɜɵɯ, ɛɚɡɨɜɵɯ ɩɨɥɨɠɟɧɢɣ 
ɞɢɫɰɢɩɥɢɧɵ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɧɨɜɭ ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɩɨ ɧɟɣ. 

Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɩɨ ɪɟɣɬɢɧɝɭ 

ɋɬɭɞɟɧɬ, ɜɵɩɨɥɧɢɜɲɢɣ ɜɫɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɡɚɞɚɧɢɹ ɢ ɫɞɚɜɲɢɣ 
ɜɫɟ ɤɨɧɬɪɨɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɨɥɭɱɚɟɬ ɢɬɨɝɨɜɭɸ ɨɰɟɧɤɭ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɡɚ ɫɟɦɟɫɬɪ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɲɤɚɥɨɣ: 
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Ɋɟɣɬɢɧɝ Ɉɰɟɧɤɚ ɧɚ ɷɤɡɚɦɟɧɟ Ɉɰɟɧɤɚ ɧɚ ɡɚɱɟɬɟ 

85 3 100 ɨɬɥɢɱɧɨ Ɂɚɱɬɟɧɨ 

71 3 84 ɯɨɪɨɲɨ Ɂɚɱɬɟɧɨ 

60 3 70 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ Ɂɚɱɬɟɧɨ 

0 3 59 ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɇɟ ɡɚɱɬɟɧɨ 

Ɉɰɟɧɢɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɜɟɞɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨ ɬɟɤɭɳɟɦ 
ɤɨɧɬɪɨɥɟ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɫɬɭɞɟɧɬɨɜ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ. 
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10. ɉȿɊȿɑȿɇɖ ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ, ɂɋɉɈɅɖɁɍȿɆɕɏ 
ɉɊɂ ɂɁɍɑȿɇɂɂ ȾɂɋɐɂɉɅɂɇɕ, ȼɄɅɘɑȺə ɉȿɊȿɑȿɇɖ 
ɉɊɈȽɊȺɆɆɇɈȽɈ ɈȻȿɋɉȿɑȿɇɂə, ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ 

ɋɉɊȺȼɈɑɇɕɏ ɋɂɋɌȿɆ ɂ ɉɊɈɎȿɋɋɂɈɇȺɅɖɇɕɏ ȻȺɁ ȾȺɇɇɕɏ 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ: 

 ɗɥɟɤɬɪɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ ɭɱɟɛɧɵɦ ɩɥɚɧɚɦ, ɪɚɛɨɱɢɦ ɩɪɨɝɪɚɦɦɚɦ ɞɢɫɰɢɩɥɢɧ (ɦɨɞɭɥɟɣ), 
ɩɪɨɝɪɚɦɦɚɦ ɩɪɚɤɬɢɤ, ɷɥɟɤɬɪɨɧɧɵɦ ɭɱɟɛɧɵɦ ɢɡɞɚɧɢɹɦ ɢ ɷɥɟɤɬɪɨɧɧɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ 
ɪɟɫɭɪɫɚɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɪɚɛɨɱɢɯ ɩɪɨɝɪɚɦɦɚɯ ɞɢɫɰɢɩɥɢɧ (ɦɨɞɭɥɟɣ), ɩɪɨɝɪɚɦɦɚɯ ɩɪɚɤɬɢɤ, 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɨɪɬɮɨɥɢɨ ɨɛɭɱɚɸɳɟɝɨɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɯɪɚɧɟɧɢɟ ɟɝɨ ɪɚɛɨɬ 
ɢ ɨɰɟɧɨɤ ɡɚ ɷɬɢ ɪɚɛɨɬɵ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɢ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɬɭɞɟɧɬɨɜ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɥɭɠɛ ɩɨ 
ɩɟɪɟɫɵɥɤɟ ɢ ɩɨɥɭɱɟɧɢɸ ɷɥɟɤɬɪɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɫɟɬɢ ɂɧɬɟɪɧɟɬ. 
 ɗɥɟɤɬɪɨɧɧɚɹ ɩɨɱɬɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ: nshipov@mgul.ac.ru;  ɋɢɫɬɟɦɚ B&$Bl."B.--o' https://webinar.bmstu.ru; 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

 Foxit Reader  LibreOffice  MATLAB\Simulink  Mathcad  OpenOffice 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ: 

 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ƚɚɪɚɧɬ» http://www.garant.ru;  ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɉɥɸɫ» http://www.consultant.ru; 

- Ȼɚɡɚ ɡɧɚɧɢɣ ɢ ɧɚɛɨɪ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɜɨɩɪɨɫɧɨ-ɨɬɜɟɬɧɚɹ ɫɢɫɬɟɦɚ: 
https://www.wolframalpha.com/ 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ: 
 Ɋɟɫɭɪɫ «Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ» http://www.i-mash.ru. 

 ɉɨɪɬɚɥ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ http://www.mashportal.ru. 

 

https://webinar.bmstu.ru/
http://www.garant.ru/
http://www.consultant.ru/
https://www.wolframalpha.com/
http://www.i-mash.ru/
http://www.mashportal.ru/
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11. ɈɉɂɋȺɇɂȿ ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄɈɃ ȻȺɁɕ, ɇȿɈȻɏɈȾɂɆɈɃ 
ȾɅə ɂɁɍɑȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

ɉɟɪɟɱɟɧɶ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

№, 
ɩ/ɩ 

ȼɢɞ ɡɚɧɹɬɢɣ ȼɢɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

1 Ʌɟɤɰɢɢ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɚɭɞɢɬɨɪɢɢ ɫ 
ɦɭɥɶɬɢɦɟɞɢɣɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɪɟɞɫɬɜɚɦɢ 
ɡɜɭɤɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɦɟɸɳɢɦɢ ɜɵɯɨɞ ɜ ɫɟɬɶ 
ɂɧɬɟɪɧɟɬ; ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɭɞɢɬɨɪɧɵɯ 
ɡɚɧɹɬɢɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɭɱɟɛɧɨɣ ɦɟɛɟɥɶɸ; ɚɭɞɢɬɨɪɢɢ 
ɨɫɧɚɳɟɧɧɵɟ ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɞɨɫɬɭɩɨɦ ɤ ɛɚɡɚɦ 
ɞɚɧɧɵɯ ɢ ɫɟɬɢ ɂɧɬɟɪɧɟɬ; ɫɬɭɞɢɢ; ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɤɥɚɫɫɵ. 

2 ɋɟɦɢɧɚɪɵ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɚɭɞɢɬɨɪɢɢ ɫ 
ɦɭɥɶɬɢɦɟɞɢɣɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɪɟɞɫɬɜɚɦɢ 
ɡɜɭɤɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɦɟɸɳɢɦɢ ɜɵɯɨɞ ɜ ɫɟɬɶ 
ɂɧɬɟɪɧɟɬ; ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɭɞɢɬɨɪɧɵɯ 
ɡɚɧɹɬɢɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɭɱɟɛɧɨɣ ɦɟɛɟɥɶɸ; ɚɭɞɢɬɨɪɢɢ 
ɨɫɧɚɳɟɧɧɵɟ ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɞɨɫɬɭɩɨɦ ɤ ɛɚɡɚɦ 
ɞɚɧɧɵɯ ɢ ɫɟɬɢ ɂɧɬɟɪɧɟɬ; ɫɬɭɞɢɢ; ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɤɥɚɫɫɵ. 

3 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɢɛɥɢɨɬɟɤɚ, ɢɦɟɸɳɚɹ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɥɹ ɫɬɭɞɟɧɬɨɜ; 
ɜɵɫɬɚɜɨɱɧɵɟ ɡɚɥɵ; ɚɭɞɢɬɨɪɢɢ, ɨɫɧɚɳɟɧɧɵɟ 
ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɞɨɫɬɭɩɨɦ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. 
ɋɨɰɢɨɤɭɥɶɬɭɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
ɩɨɡɜɨɥɹɟɬ ɫɬɭɞɟɧɬɭ ɤɚɱɟɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ. 
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