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ȼȼȿȾȿɇɂȿ 
 
ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɚɤɬɢɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɧɚɧɢɹɦ ɢ 

ɭɦɟɧɢɹɦ ɫɬɭɞɟɧɬɚ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ ɢ ɜɢɞɵ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ ɢ ɨɬɱɟɬɧɨɫɬɢ. 
ɉɪɨɝɪɚɦɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
• ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɫɬɚɧɞɚɪɬɨɦ (ɋɍɈɋ 3++) ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ (ɭɪɨɜɟɧɶ ɦɚɝɢɫɬɪɚɬɭɪɵ): 12.04.01 «ɉɪɢɛɨɪɨɫɬɪɨɟɧɢɟ»; 
• ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 

ɩɨɞɝɨɬɨɜɤɢ 12.04.01 «ɉɪɢɛɨɪɨɫɬɪɨɟɧɢɟ»; 
• ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 12.04.01 

«ɉɪɢɛɨɪɨɫɬɪɨɟɧɢɟ». 
 

ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 
Ʉɨɥɢɱɟɫɬɜɨ ɫɟɦɟɫɬɪɨɜ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ/ 

ɨɛɴɟɦ ɩɨ ɫɟɦɟɫɬɪɚɦ, ɚɤɚɞ. ɱ. 
ȼɫɟɝɨ 1 ɋɟɦɟɫɬɪ, 4 ɧɟɞɟɥɶ 

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ   
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 216 216 
Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɚɤɚɞ.ɱɚɫ 216 216 
Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɡɚɱ.ɟɞɢɧɢɰɵ 6 6 
ȼɢɞ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɡɚɱɟɬ 
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1. ȼɂȾ ɉɊȺɄɌɂɄɂ, ɋɉɈɋɈȻ ɂ ɎɈɊɆɕ ȿȿ ɉɊɈȼȿȾȿɇɂə 

 
1.1. ȼɢɞ ɩɪɚɤɬɢɤɢ – ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɚɤɬɢɤɚ. 

 
1.2. ɋɩɨɫɨɛɵ ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɤɢ – ɫɬɚɰɢɨɧɚɪɧɚɹ 

 
1.3. Ɏɨɪɦɚ ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɤɢ – ɩɪɚɤɬɢɤɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɮɨɪɦɟ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɩɨɞɝɨɬɨɜɤɢ; 
– ɧɟɩɪɟɪɵɜɧɨ; 
 

1.4. Ɍɢɩ ɩɪɚɤɬɢɤɢ – ɉɪɟɞɞɢɩɥɨɦɧɚɹ ɩɪɚɤɬɢɤɚ. 
 
 



 

6 

2. ɉȿɊȿɑȿɇɖ ɉɅȺɇɂɊɍȿɆɕɏ ɊȿɁɍɅɖɌȺɌɈȼ ɈȻɍɑȿɇɂə ɉɊɂ 
ɉɊɈɏɈɀȾȿɇɂɂ ɉɊȺɄɌɂɄɂ ɋɈɈɌɇȿɋȿɇɇɕɏ ɋ 
ɉɅȺɇɂɊɍȿɆɕɆɂ ɊȿɁɍɅɖɌȺɌȺɆɂ ɈɋȼɈȿɇɂȿ 
ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ ɉɊɈȽɊȺɆɆɕ 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɤɢ: ɡɚɤɪɟɩɥɟɧɢɟ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɬɟɯ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɧɚɜɵɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɩɨ ɩɪɨɣɞɟɧɧɵɦ ɞɢɫɰɢɩɥɢɧɚɦ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ, 
ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚɞ ɭɬɜɟɪɠɞɟɧɧɨɣ ɨɛɭɱɚɸɳɟɦɭɫɹ ɬɟɦɨɣ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

 
ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɚɤɬɢɤɢ ɩɥɚɧɢɪɭɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɈɉɈɉ ɧɚ ɨɫɧɨɜɟ ɋɍɈɋ 3++ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 12.04.01 
«ɉɪɢɛɨɪɨɫɬɪɨɟɧɢɟ» (ɭɪɨɜɟɧɶ ɦɚɝɢɫɬɪɚɬɭɪɵ): 

Ʉɨɞ ɤɨɦɩɟɬɟɧɰɢɢ ɩɨ ɋɍɈɋ 
3++ 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɤɨɦɩɟɬɟɧɰɢɢ 

 ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɛɫɬɜɟɧɧɵɟ 
ɉɄɋ-3 

(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 

ɬɟɯɧɨɥɨɝɢɢ) 

Ƚɨɬɨɜ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɬɢɩɨɜɵɟ ɞɟɬɚɥɢ 
ɢ ɭɡɥɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɉɄɋ-4 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

Ƚɨɬɨɜ ɫɨɫɬɚɜɥɹɬɶ ɨɩɢɫɚɧɢɹ ɩɪɨɜɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɩɪɨɟɤɬɨɜ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɞɚɧɧɵɟ 
ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɨɬɱɟɬɨɜ, ɨɛɡɨɪɨɜ ɢ ɞɪɭɝɨɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɉɄɋ-6 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

ɋɩɨɫɨɛɟɧ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɨɝɪɚɦɦɵ ɢ ɢɯ ɛɥɨɤɢ, 
ɩɪɨɜɨɞɢɬɶ ɢɯ ɨɬɥɚɞɤɭ ɢ ɧɚɫɬɪɨɣɤɭ ɞɥɹ ɪɟɲɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɡɚɞɚɱ ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ 

 
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). 

Ɍɚɛɥɢɰɚ 1. Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ 

1 2 3 4 
Ʉɨɦɩɟɬɟɧɰɢɹ Ʉɨɞ ɩɨ ɋɍɈɋ 3++ Ɋɟɡɭɥɶɬɚɬɵ 

ɨɛɭɱɟɧɢɹ. 
Ⱦɟɫɤɪɢɩɬɨɪɵ – 

ɨɫɧɨɜɧɵɟ ɩɪɢɡɧɚɤɢ 
ɨɫɜɨɟɧɢɹ 

ɤɨɦɩɟɬɟɧɰɢɣ 
(ɩɨɤɚɡɚɬɟɥɢ 
ɞɨɫɬɢɠɟɧɢɹ 
ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɛɭɱɟɧɢɹ) 

Ɏɨɪɦɵ ɢ ɦɟɬɨɞɵ 
ɨɛɭɱɟɧɢɹ, 

ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɢ 

ɪɚɡɜɢɬɢɸ ɤɨɦɩɟɬɟɧɰɢɢ 

Ƚɨɬɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢ 
ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ 
ɬɢɩɨɜɵɟ ɞɟɬɚɥɢ ɢ 
ɭɡɥɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɬɚɧɞɚɪɬɧɵɯ 

ɉɄɋ-3 
(12.04.01/31 
ɂɧɮɨɪɦɚɰɢɨɧɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

ɁɇȺɌɖ 
- ɬɪɟɛɨɜɚɧɢɹ 
ɫɬɚɧɞɚɪɬɨɜ ɢ ɞɪɭɝɢɯ 
ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɩɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ 
ɢɫɩɨɥɧɟɧɢɸ 

• Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ, 
ɥɚɛɨɪɚɬɨɪɧɵɟ 
ɩɪɚɤɬɢɤɭɦɵ ɢ ɞɪ. (ɞɥɹ 
ɭɱɟɛɧɨɣ ɩɪɚɤɬɢɤɢ) 
• Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɫɬɭɞɟɧɬɨɜ ɫ 
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1 2 3 4 
ɫɪɟɞɫɬɜ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɷɥɟɦɟɧɬɨɜ 
ɩɪɢɛɨɪɧɵɯ ɫɢɫɬɟɦ 
- ɨɫɧɨɜɵ 
ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɢ 
ɭɫɬɪɨɣɫɬɜ ɂɂɋ 
ɍɆȿɌɖ 
- ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ 
ɬɢɩɨɜɵɟ ɞɟɬɚɥɢ ɢ 
ɭɡɥɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɫɢɫɬɟɦ ɢ ɞɚɬɱɢɤɨ-
ɩɪɟɨɛɪɚɡɭɸɳɟɣ 
ɚɩɩɚɪɚɬɭɪɵ 
- ɨɮɨɪɦɥɹɬɶ 
ɱɟɪɬɟɠɢ ɢ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɸ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ȿɋɄȾ 
ȼɅȺȾȿɌɖ 
- ɧɚɜɵɤɚɦɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
- ɫɪɟɞɫɬɜɚɦɢ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɞɢɧɚɦɢɤɢ 
ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ 
ɦɨɞɟɥɟɣ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 
ɛɥɨɤɨɜ 

ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ 
ɩɪɚɤɬɢɤɢ ɨɬ 
ɍɧɢɜɟɪɫɢɬɟɬɚ ɢ ɨɬ 
ɩɪɟɞɩɪɢɹɬɢɹ 
Ⱥɤɬɢɜɧɵɟ ɢ 
ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɦɟɬɨɞɵ 
ɨɛɭɱɟɧɢɹ 
Ɋɚɛɨɬɚ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ 
ɫɬɟɧɞɚɯ ɆɇɂɂɊɂɉ, 
ɪɚɛɨɬɚ ɫ ɛɢɛɥɢɨɬɟɤɨɣ 
ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɩɨ 
ɩɪɨɜɟɞɟɧɢɸ ɢɩɵɬɚɧɢɣ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ 
ɨɬɥɚɞɨɱɧɨɝɨ ɦɨɞɭɥɹ 
CЮЫТШЬТЭв ɦɨɞɟɥɢ 
DM164137 ɫ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ 
ЩТМ16П1619 ɜ ɫɪɟɞɟ MPLAB 
ɏ IDE. 
 
Ȼɚɡɨɜɵɟ  ɩɪɟɞɩɪɢɹɬɢɹ: 
ɇȼɉ ȻɈɅɂȾ, ɇɉɉ ɆȿɊȺ, 
ɆɇɂɂɊɂɉ, ȺɈ 
ɂɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, 
ȺɈ ɐɇɂɂɆȺɒ, ɊɄɄ 
ɗɇȿɊȽɂə 
ɢɦ.ɋ.ɉ.Ʉɨɪɨɥɟɜɚ 
• ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
• ɉɪɚɤɬɢɱɟɫɤɚɹ 
ɩɨɞɝɨɬɨɜɤɚ 

Ƚɨɬɨɜ ɫɨɫɬɚɜɥɹɬɶ 
ɨɩɢɫɚɧɢɹ 
ɩɪɨɜɨɞɢɦɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ 
ɩɪɨɟɤɬɨɜ, 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ 
ɞɚɧɧɵɟ ɞɥɹ 
ɫɨɫɬɚɜɥɟɧɢɹ 
ɨɬɱɟɬɨɜ, ɨɛɡɨɪɨɜ 
ɢ ɞɪɭɝɨɣ 
ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɉɄɋ-4 
(12.04.01/31 
ɂɧɮɨɪɦɚɰɢɨɧɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

ɁɇȺɌɖ 
- ɨɫɧɨɜɵ 
ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚ 
- ɩɪɢɧɰɢɩɵ ɢ 
ɨɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɬɪɭɤɬɭɪɵ ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ 
ɍɆȿɌɖ 
- ɭɱɢɬɵɜɚɬɶ 
ɜɥɢɹɸɳɢɟ ɮɚɤɬɨɪɵ 
ɢ ɩɨɦɟɯɢ, 
ɫɤɚɡɵɜɚɸɳɢɟɫɹ ɧɚ 
ɪɟɡɭɥɶɬɚɬɚɯ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 

• Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ, 
ɥɚɛɨɪɚɬɨɪɧɵɟ 
ɩɪɚɤɬɢɤɭɦɵ ɢ ɞɪ. (ɞɥɹ 
ɭɱɟɛɧɨɣ ɩɪɚɤɬɢɤɢ) 
• Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɫɬɭɞɟɧɬɨɜ ɫ 
ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ 
ɩɪɚɤɬɢɤɢ ɨɬ 
ɍɧɢɜɟɪɫɢɬɟɬɚ ɢ ɨɬ 
ɩɪɟɞɩɪɢɹɬɢɹ 
Ⱥɤɬɢɜɧɵɟ ɢ 
ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɦɟɬɨɞɵ 
ɨɛɭɱɟɧɢɹ 
Ɋɚɛɨɬɚ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ 
ɫɬɟɧɞɚɯ ɆɇɂɂɊɂɉ, 
ɪɚɛɨɬɚ ɫ ɛɢɛɥɢɨɬɟɤɨɣ 
ɧɨɪɦɚɬɢɜɧɨɣ 



 

8 

1 2 3 4 
ɰɟɥɨɦ 
- ɩɪɨɜɨɞɢɬɶ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɩɪɨɝɪɚɦɦɟ. 
ȼɅȺȾȿɌɖ 
- ɦɟɬɨɞɢɤɨɣ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɫɪɚɜɧɟɧɢɹ ɢ ɨɰɟɧɤɢ 
ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 
- ɦɟɬɨɞɚɦɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɚ-
ɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ 
ɩɪɢ ɨɛɪɚɛɨɬɤɟ 
ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɢ 
ɪɟɡɭɥɶɬɚɬɨɜ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɩɨ 
ɩɪɨɜɟɞɟɧɢɸ ɢɩɵɬɚɧɢɣ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ 
ɨɬɥɚɞɨɱɧɨɝɨ ɦɨɞɭɥɹ 
CЮЫТШЬТЭв ɦɨɞɟɥɢ 
DM164137 ɫ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ 
ЩТМ16П1619 ɜ ɫɪɟɞɟ MPLAB 
ɏ IDE. 
 
Ȼɚɡɨɜɵɟ  ɩɪɟɞɩɪɢɹɬɢɹ : 
ɇȼɉ ȻɈɅɂȾ, ɇɉɉ ɆȿɊȺ, 
ɆɇɂɂɊɂɉ, ȺɈ 
ɂɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, 
ȺɈ ɐɇɂɂɆȺɒ, ɊɄɄ 
ɗɇȿɊȽɂə 
ɢɦ.ɋ.ɉ.Ʉɨɪɨɥɟɜɚ 
 
• ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
• ɉɪɚɤɬɢɱɟɫɤɚɹ 
ɩɨɞɝɨɬɨɜɤɚ 

ɋɩɨɫɨɛɟɧ 
ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɩɪɨɝɪɚɦɦɵ ɢ ɢɯ 
ɛɥɨɤɢ, ɩɪɨɜɨɞɢɬɶ 
ɢɯ ɨɬɥɚɞɤɭ ɢ 
ɧɚɫɬɪɨɣɤɭ ɞɥɹ 
ɪɟɲɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɡɚɞɚɱ 
ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ 

ɉɄɋ-6 
(12.04.01/31 
ɂɧɮɨɪɦɚɰɢɨɧɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

ɁɇȺɌɖ 
- ɹɡɵɤɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɞɥɹ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ 
- ɨɛɳɭɸ ɫɬɪɭɤɬɭɪɭ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɢ 
ɨɫɧɨɜɵ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɧɚ ɹɡɵɤɚɯ ɧɢɡɤɨɝɨ 
ɭɪɨɜɧɹ 
- ɨɫɧɨɜɵ 
ɩɪɢɦɟɧɟɧɢɹ 
ɝɪɚɮɢɱɟɫɤɢɯ ɫɪɟɞ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɂɂɋ 
ɍɆȿɌɖ 
- ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɩɪɨɝɪɚɦɦɵ ɢ ɢɯ 
ɛɥɨɤɢ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɫɢɫɬɟɦɚɯ 
- ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ 
- ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɢ 

• Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ, 
ɥɚɛɨɪɚɬɨɪɧɵɟ 
ɩɪɚɤɬɢɤɭɦɵ ɢ ɞɪ. (ɞɥɹ 
ɭɱɟɛɧɨɣ ɩɪɚɤɬɢɤɢ) 
• Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɫɬɭɞɟɧɬɨɜ ɫ 
ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ 
ɩɪɚɤɬɢɤɢ ɨɬ 
ɍɧɢɜɟɪɫɢɬɟɬɚ ɢ ɨɬ 
ɩɪɟɞɩɪɢɹɬɢɹ 
Ⱥɤɬɢɜɧɵɟ ɢ 
ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɦɟɬɨɞɵ 
ɨɛɭɱɟɧɢɹ 
Ɋɚɛɨɬɚ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ 
ɫɬɟɧɞɚɯ ɆɇɂɂɊɂɉ, 
ɪɚɛɨɬɚ ɫ ɛɢɛɥɢɨɬɟɤɨɣ 
ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɩɨ 
ɩɪɨɜɟɞɟɧɢɸ ɢɩɵɬɚɧɢɣ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ 
ɨɬɥɚɞɨɱɧɨɝɨ ɦɨɞɭɥɹ 
CЮЫТШЬТЭв ɦɨɞɟɥɢ 
DM164137 ɫ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ 
ЩТМ16П1619 ɜ ɫɪɟɞɟ MPLAB 
ɏ IDE. 
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ɩɪɢɦɟɧɹɬɶ 
ɩɪɨɝɪɚɦɦɵ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɭɫɬɪɨɣɫɬɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ 
ȼɅȺȾȿɌɖ 
- ɧɚɜɵɤɚɦɢ 
ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɝɪɚɦɦ ɢ ɢɯ 
ɛɥɨɤɨɜ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɭɫɬɪɨɣɫɬɜ ɂɂɋ ɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɪɟɠɢɦɨɜ ɢɯ ɪɚɛɨɬɵ 
- ɦɟɬɨɞɢɤɨɣ ɢ 
ɧɚɜɵɤɚɦɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ 
- ɦɟɬɨɞɢɤɨɣ ɢ 
ɫɪɟɞɫɬɜɚɦɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ 
ɝɪɚɮɢɱɟɫɤɢɯ ɫɪɟɞɚɯ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

 
Ȼɚɡɨɜɵɟ  ɩɪɟɞɩɪɢɹɬɢɹ: 
ɇȼɉ ȻɈɅɂȾ, ɇɉɉ ɆȿɊȺ, 
ɆɇɂɂɊɂɉ, ȺɈ 
ɂɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, 
ȺɈ ɐɇɂɂɆȺɒ, ɊɄɄ 
ɗɇȿɊȽɂə 
ɢɦ.ɋ.ɉ.Ʉɨɪɨɥɟɜɚ 
• ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 
• ɉɪɚɤɬɢɱɟɫɤɚɹ 
ɩɨɞɝɨɬɨɜɤɚ 
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3. ɆȿɋɌɈ ɉɊȺɄɌɂɄɂ ȼ ɋɌɊɍɄɌɍɊȿ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ 
ɉɊɈȽɊȺɆɆɕ 

ɉɪɟɞɞɢɩɥɨɦɧɚɹ ɩɪɚɤɬɢɤɚ ɜɯɨɞɢɬ ɜ ɨɫɧɨɜɧɭɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ 
ɩɪɨɝɪɚɦɦɭ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɭ ɢɡ ɮɨɪɦ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɛɧɨɝɨ 
ɩɪɨɰɟɫɫɚ, ɡɚɤɥɸɱɚɸɳɭɸɫɹ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɬɭɞɟɧɬɨɜ ɜ 
ɭɧɢɜɟɪɫɢɬɟɬɟ ɢ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ.. 

ɉɪɨɯɨɠɞɟɧɢɟ ɩɪɚɤɬɢɤɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɫɜɨɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ: 

 ɂɫɬɨɪɢɹ ɢ ɦɟɬɨɞɨɥɨɝɢɹ ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ. 
 ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɢ. 
 Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɢ. 
 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 
 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɫɬɪɨɢɬɟɥɶɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ. 
 ɉɨɜɟɪɤɚ ɢ ɚɬɬɟɫɬɚɰɢɹ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ. 
 Ɉɩɬɨɜɨɥɨɤɨɧɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. 
 ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɝɧɚɥɨɜ. 
 ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɮɢɡɢɱɟɫɤɢɯ ɫɪɟɞ. 
 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɨɬɪɚɫɥɟɜɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɨɫɜɨɟɧɢɹ ɩɪɚɤɬɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɤɚɤ ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 

ɞɢɫɰɢɩɥɢɧ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ: 
 ɂɬɨɝɨɜɚɹ ɚɬɬɟɫɬɚɰɢɹ. 
ɉɪɨɯɨɠɞɟɧɢɟ ɩɪɚɤɬɢɤɢ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɱɟɬɨɦ ɦɚɬɪɢɰɵ 

ɤɨɦɩɟɬɟɧɰɢɣ ɨɫɧɨɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ (ɈɉɈɉ) ɧɚ ɨɫɧɨɜɟ ɋɍɈɋ 3++ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 12.04.01 «ɉɪɢɛɨɪɨɫɬɪɨɟɧɢɟ» (ɭɪɨɜɟɧɶ ɦɚɝɢɫɬɪɚɬɭɪɵ) 
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4. ɈȻɔȿɆ ɉɊȺɄɌɂɄɂ 

Ɉɛɳɢɣ ɨɛɴɟɦ ɩɪɚɤɬɢɤɢ ɫɨɫɬɚɜɥɹɟɬ 6 ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰ(ɡ.ɟ.), 216 ɚɤɚɞɟɦɢɱɟɫɤɢɯ 
ɱɚɫɨɜ (162 ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɯ ɱɚɫɚ). Ʉɨɥɢɱɟɫɬɜɨ ɫɟɦɟɫɬɪɨɜ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ - 1, ɜ ɬɨɦ 
ɱɢɫɥɟ: 1 ɫɟɦɟɫɬɪ, 4 ɧɟɞɟɥɶ – 6 ɡ.ɟ. (216 ɚɤ.ɱ.). 
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5. ɋɈȾȿɊɀȺɇɂȿ ɉɊȺɄɌɂɄɂ 

№ 
ɩ/ɩ 

Ɇɨɞɭɥɢ (ɷɬɚɩɵ) ɩɪɚɤɬɢɤɢ   Ɉɛɴɟɦ ɩɪɚɤɬɢɤɢ 
(ɜ ɚɤɚɞ. ɱɚɫɚɯ) 

Ʉɨɦɩɟɬɟɧɰɢɹ ɩɨ ɋɍɈɋ 3++, 
ɡɚɤɪɟɩɥɟɧɧɚɹ ɡɚ ɦɨɞɭɥɟɦ 

M1 

- ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ 
- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ 
- ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 
- ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɮɢɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 

36 

ɉɄɋ-3 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ), 

ɉɄɋ-4 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ), 

ɉɄɋ-6 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

M2 

- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ (ɪɚɛɨɬɚ 
ɩɨ ɦɟɫɬɭ ɩɪɚɤɬɢɤɢ) 
 - ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɦɚɬɟɪɢɚɥɚ, 
ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ  
 - ɩɪɨɜɟɞɟɧɢɟ ɧɚɭɱɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɫɱɟɬɨɜ 

108 

ɉɄɋ-3 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ), 

ɉɄɋ-4 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ), 

ɉɄɋ-6 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

M3 

- ɨɛɨɛɳɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ 
 - ɫɨɫɬɚɜɥɟɧɢɟ ɨɬɱɟɬɚ ɩɨ 
ɩɪɚɤɬɢɤɟ 
 - ɡɚɳɢɬɚ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɚɤɬɢɤɢ 

72 

ɉɄɋ-3 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ), 

ɉɄɋ-4 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ), 

ɉɄɋ-6 
(12.04.01/31 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɬɟɯɧɨɥɨɝɢɢ) 

 ɂɌɈȽɈ 216  
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6. ɎɈɊɆȺ ɈɌɑȿɌɇɈɋɌɂ ɉɈ ɉɊȺɄɌɂɄȿ 

Ʉɨɧɬɪɨɥɶ ɪɟɡɭɥɶɬɚɬɨɜ ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɢ ɩɪɨɯɨɞɢɬ ɜ ɮɨɪɦɟ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɡɚɱɟɬɚ ɫ ɩɭɛɥɢɱɧɨɣ ɡɚɳɢɬɨɣ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ, ɨɰɟɧɤɚ ɜɧɨɫɢɬɫɹ 
ɜ ɡɚɱɟɬɧɭɸ ɜɟɞɨɦɨɫɬɶ ɢ ɡɚɱɟɬɧɭɸ ɤɧɢɠɤɭ ɫɬɭɞɟɧɬɚ (ɜ ɪɚɡɞɟɥ ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɚɤɬɢɤɚ). 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɚɤɬɢɤɢ ɫɬɭɞɟɧɬ ɨɮɨɪɦɥɹɟɬ ɨɬɱɟɬ ɢ ɫɞɚɟɬ ɪɭɤɨɜɨɞɢɬɟɥɸ 
ɩɪɚɤɬɢɤɢ. Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɚɤɬɢɤɢ ɩɪɨɜɟɪɹɟɬ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ ɢ 
ɨɮɨɪɦɥɟɧɢɹ ɨɬɱɟɬɚ. 

  
6.1. ɋɬɪɭɤɬɭɪɚ ɨɬɱɟɬɚ ɫɬɭɞɟɧɬɚ ɩɨ ɩɪɚɤɬɢɤɟ 

 
1. Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ 

ɇɚ ɬɢɬɭɥɶɧɨɦ ɥɢɫɬɟ ɭɤɚɡɵɜɚɟɬɫɹ ɨɮɢɰɢɚɥɶɧɨɟ ɧɚɡɜɚɧɢɟ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, 
ɮɚɤɭɥɶɬɟɬɚ, ɜɵɩɭɫɤɚɸɳɟɣ ɤɚɮɟɞɪɵ, ɎɂɈ ɫɬɭɞɟɧɬɚ, ɝɪɭɩɩɚ, ɧɚɡɜɚɧɢɟ ɩɪɚɤɬɢɤɢ, 
ɞɨɥɠɧɨɫɬɢ ɢ ɎɂɈ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɚɤɬɢɤɢ ɨɬ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, ɞɨɥɠɧɨɫɬɶ ɢ ɎɂɈ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɚɤɬɢɤɢ ɨɬ ɩɪɟɞɩɪɢɹɬɢɹ – ɛɚɡɵ ɩɪɚɤɬɢɤɢ, ɢɯ ɩɨɞɩɢɫɢ ɢ ɩɟɱɚɬɶ 
ɩɪɟɞɩɪɢɹɬɢɹ. 

2. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɧɚ ɩɪɚɤɬɢɤɭ. 
3. ɋɨɞɟɪɠɚɧɢɟ (ɨɝɥɚɜɥɟɧɢɟ). 
4. ȼɜɟɞɟɧɢɟ 

ȼ ɪɚɡɞɟɥɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɜɟɞɟɧɵ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɩɪɚɤɬɢɤɢ. 
5. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ȼ ɪɚɡɞɟɥɟ ɞɨɥɠɧɚ ɛɵɬɶ ɞɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ (ɉɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ), ɜ ɤɨɬɨɪɨɣ ɫɬɭɞɟɧɬ ɩɪɨɯɨɞɢɥ ɩɪɚɤɬɢɤɭ; 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɟɥɚɧɧɨɣ ɫɬɭɞɟɧɬɨɦ ɪɚɛɨɬɵ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɹɦɢ ɢ ɡɚɞɚɱɚɦɢ 
ɩɪɨɝɪɚɦɦɵ ɩɪɚɤɬɢɤɢ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɚɞɚɧɢɟɦ). 
6. Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɚɬɤɢɟ ɜɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɪɚɤɬɢɤɢ. 
7. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
8. ɉɪɢɥɨɠɟɧɢɹ 

Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ ɨɮɨɪɦɥɹɟɬɫɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɟɞɢɧɨɣ ɮɨɪɦɟ, ɨɬɱɟɬ ɨɮɨɪɦɥɹɟɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɨɥɨɠɟɧɢɹ «Ɉ ɩɨɪɹɞɤɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɤɢ 
ɫɬɭɞɟɧɬɨɜ ɢ ɚɫɩɢɪɚɧɬɨɜ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɧɨɜɧɵɦ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɚɦ ɛɚɤɚɥɚɜɪɢɚɬɚ, ɦɚɝɢɫɬɪɚɬɭɪɵ, ɫɩɟɰɢɚɥɢɬɟɬɚ ɢ ɚɫɩɢɪɚɧɬɭɪɵ». 

ɋɛɪɨɲɸɪɨɜɚɧɧɵɣ ɨɬɱɟɬ ɩɨɞɩɢɫɵɜɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɩɪɚɤɬɢɤɢ. 
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7. ɎɈɇȾ ɈɐȿɇɈɑɇɕɏ ɋɊȿȾɋɌȼ ȾɅə ɉɊɈȼȿȾȿɇɂə 
ɉɊɈɆȿɀɍɌɈɑɇɈɃ ȺɌɌȿɋɌȺɐɂɂ ɋɌɍȾȿɇɌɈȼ ɉɈ ɉɊȺɄɌɂɄȿ 

7.1. ɉɟɪɟɱɟɧɶ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ (ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɦɨɞɭɥɹɦ) ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɩɪɚɤɬɢɤɢ, ɨɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ 
ɤɨɦɩɟɬɟɧɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫ ɨɩɢɫɚɧɢɟɦ ɲɤɚɥ ɨɰɟɧɢɜɚɧɢɹ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɚɤɬɢɤɢ, ɫɨɨɬɧɟɫɟɧɧɵɯ ɫ ɩɥɚɧɢɪɭɟɦɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɫɜɨɟɧɢɹ ɈɉɈɉ. 

Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ (ɎɈɋ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 
ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɩɪɚɤɬɢɤɟ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɟɪɟɱɧɟ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ (ɪɚɡɞɟɥ 2). ɎɈɋ ɞɨɥɠɟɧ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɛɴɟɤɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɞɨɫɬɢɠɟɧɢɹ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ, 
ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɞɥɹ ɩɪɚɤɬɢɤɢ. 

ɎɈɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
 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 ɢ ɭɪɨɜɧɹ ɨɜɥɚɞɟɧɢɹ ɮɨɪɦɢɪɭɸɳɢɦɢɫɹ ɤɨɦɩɟɬɟɧɰɢɹɦɢ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ 
ɞɢɫɰɢɩɥɢɧɵ (ɬɟɦɚɬɢɤɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ ɧɚ ɩɪɚɤɬɢɤɭ, ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɞɥɹ 
ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɨɫɜɨɟɧɢɹ ɩɪɚɤɬɢɤɢ); 

ɎɈɋ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɫɬɭɞɟɧɬɨɜ ɩɨ ɩɪɚɤɬɢɤɟ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɨɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɬɶ ɡɧɚɧɢɹ, ɭɦɟɧɢɹ ɢ ɭɪɨɜɟɧɶ 
ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ, ɪɚɡɛɢɬɵɟ ɩɨ ɦɨɞɭɥɹɦ: 

 ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɡɚɞɚɧɢɹ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤɢ; 
 ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ ɤ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɦɭ ɡɚɱɟɬɭ; 
 ɨɬɱɟɬ ɫɬɭɞɟɧɬɚ ɨ ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɚɤɬɢɤɢ. 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɮɨɧɞɚ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ (ɎɈɋ) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: 
 ɨɛɨɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɟɜ – ɩɪɚɜɢɥ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɩɨ ɨɰɟɧɤɟ ɞɨɫɬɢɝɧɭɬɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ ɢ ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦɩɟɬɟɧɰɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɤɪɢɬɟɪɢɟɜ 
ɩɪɢɧɢɦɚɸɬɫɹ ɞɨɫɬɢɠɟɧɢɟ ɨɛɭɱɚɸɳɢɦɫɹ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ; 

 ɜ ɤɚɱɟɫɬɜɟ ɲɤɚɥɵ ɨɰɟɧɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 100-ɛɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫ ɜɵɞɟɥɟɧɢɟɦ 
ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɲɤɚɥɨɣ ɨɰɟɧɨɤ: 

Ɋɟɣɬɢɧɝ 
Ɉɰɟɧɤɚ ɧɚ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦ ɡɚɱёɬɟ 

85 – 100 ɨɬɥɢɱɧɨ 

71 - 84 ɯɨɪɨɲɨ 

60 – 70 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

0-59 ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 
 
ɎɈɋ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɩɪɚɤɬɢɤɟ 

ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɟɪɟɱɧɟ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ. 

Ⱦɥɹ ɷɬɚɩɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɧɚ ɡɚɞɚɧɧɨɦ ɞɥɹ ɩɪɚɤɬɢɤɢ ɫɟɦɟɫɬɪɟ ɎɈɋ 
ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɛɴɟɤɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɞɨɫɬɢɠɟɧɢɹ ɜɫɟɯ ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɨɛɭɱɟɧɢɹ (ɦɨɞɭɥɹ) ɮɨɪɦɢɪɭɟɬɫɹ ɨɰɟɧɤɚ ɜ ɛɚɥɥɚɯ, ɤɨɬɨɪɚɹ 
ɞɚɟɬ ɨɛɴɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ. 100% 
ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɚ ɷɤɜɢɜɚɥɟɧɬɧɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɛɚɥɥɨɜ ɷɬɨɝɨ ɷɬɚɩɚ. 

 
 
 
 



 

15 

ɄɊɂɌȿɊɂɂ ɈɐȿɇɄɂ ɊȿɁɍɅɖɌȺɌɈȼ ɈȻɍɑȿɇɂə 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤɢ 
ɋɬɟɩɟɧɶ ɜɵɩɨɥɧɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɭ ɨɰɟɧɢɜɚɟɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ 
ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɲɤɚɥɟ: 
от 75 ɞо 100 %: ɫɬɭɞɟɧɬ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɢɥ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɧɚ ɩɪɚɤɬɢɤɭ, 
ɩɪɟɞɨɫɬɚɜɢɥ ɨɬɱɟɬ, ɨɮɨɪɦɥɟɧɧɵɣ ɫɨɝɥɚɫɧɨ ɩɪɟɞɴɹɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
от 50 ɞо 75 %: ɫɬɭɞɟɧɬ ɩɪɨɜɟɥ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ, ɜɵɩɨɥɧɢɥ ɪɚɫɱɟɬɵ, ɩɪɨɜɟɥ ɧɚɭɱɧɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɟ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ ɧɚ ɩɪɚɤɬɢɤɭ ɧɚ 75%. 
от 25 ɞо 50 %: ɫɬɭɞɟɧɬ ɩɪɨɜɟɥ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ, ɜɵɩɨɥɧɢɥ ɪɚɫɱɟɬɵ, ɩɪɨɜɟɥ ɧɚɭɱɧɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɟ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ ɧɚ ɩɪɚɤɬɢɤɭ ɧɚ 50%. 
от 0 ɞо 25 %: ɫɬɭɞɟɧɬ ɨɡɧɚɤɨɦɢɥɫɹ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɚɤɬɢɤɭ, ɨɮɨɪɦɢɥɫɹ 
ɜ ɉɪɨɮɢɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤɢ, ɢɡɭɱɢɥ ɨɫɧɨɜɧɵɟ ɜɢɞɵ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɉɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɚɤɬɢɤɢ 
Ⱦо 10 ɛɚллоɜ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ ɡɚ ɚɧɚɥɢɡ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɭ, ɚ ɬɚɤɠɟ 
ɡɚ ɨɛɡɨɪ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɉɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 
ȿщɟ ɞо от 0 ɞо 10 ɛɚллоɜ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ ɡɚ ɩɪɚɤɬɢɱɟɫɤɭɸ ɪɚɛɨɬɭ (ɪɚɛɨɬɭ ɩɨ ɦɟɫɬɭ 
ɩɪɚɤɬɢɤɢ): ɭɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɟɳɟɧɢɣ, ɤɚɱɟɫɬɜɨ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ 
ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɬɟɦɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɧɚɭɱɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ. 
Ɉɰɟɧɢɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ, ɚ ɬɚɤɠɟ ɨɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ ɫɨɝɥɚɫɧɨ ɩɪɟɞɴɹɜɥɹɟɦɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɨɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
от 60 ɞо 70 ɛɚллоɜ: ɫɬɪɭɤɬɭɪɚ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɥɨɝɢɱɧɚɹ ɢ ɱɟɬɤɚɹ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ ɧɚ ɩɪɚɤɬɢɤɭ ɜɵɩɨɥɧɟɧɨ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ, ɨɬɱɟɬ ɩɨ ɩɪɚɤɬɢɤɟ ɨɮɨɪɦɥɟɧ 
ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ; 
от 50 ɞо 59 ɛɚллоɜ: ɫɬɪɭɤɬɭɪɚ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɥɨɝɢɱɧɚɹ ɢ ɱɟɬɤɚɹ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ ɧɚ ɩɪɚɤɬɢɤɭ ɜɵɩɨɥɧɟɧɨ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ, ɧɨ ɜ ɨɬɱɟɬɟ ɟɫɬɶ ɧɟɬɨɱɧɨɫɬɢ, 
ɨɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɧɟ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ (ɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ); 
от 42 ɞо 49 ɛɚллоɜ: ɫɬɪɭɤɬɭɪɚ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɧɚɪɭɲɟɧɚ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɧɚ 
ɩɪɚɤɬɢɤɭ ɜɵɩɨɥɧɟɧɨ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ, ɧɨ ɨɬɱɟɬ ɫɨɞɟɪɠɢɬ ɧɟɬɨɱɧɨɫɬɢ; ɢɥɢ ɫɨɞɟɪɠɚɧɢɟ 
ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɧɟ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɞɚɧɢɸ ɢɥɢ ɩɪɢɡɧɚɧɨ ɩɪɢɧɢɦɚɸɳɟɣ 
ɤɨɦɢɫɫɢɟɣ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ, ɨɮɨɪɦɥɟɧɢɟ 
ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɧɟ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ; 
от 0 ɞо 41 ɛɚллоɜ: ɫɬɪɭɤɬɭɪɚ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɧɚ 
ɩɪɚɤɬɢɤɭ ɧɟ ɜɵɩɨɥɧɟɧɨ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ, ɨɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ 
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɨɞɟɪɠɚɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ ɨɰɟɧɢɜɚɟɬɫɹ, ɦɚɤɫɢɦɭɦ, ɜ 
90 ɛɚллоɜ. 
ȿɳɟ ɞɨ 10 ɛɚллоɜ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ ɩɪɢ ɩɪɟɞɫɬɚɜɥɟɧɢɢ (ɩɪɟɡɟɧɬɚɰɢɢ) ɫɜɨɟɝɨ ɨɬɱɟɬɚ ɩɨ 
ɩɪɚɤɬɢɤɟ ɩɟɪɟɞ ɩɪɢɧɢɦɚɸɳɟɣ ɤɨɦɢɫɫɢɟɣ ɧɚ ɡɚɳɢɬɟ. Ʉɪɢɬɟɪɢɹɦɢ ɨɰɟɧɤɢ ɹɜɥɹɸɬɫɹ: 
ɱɟɬɤɨɫɬɶ ɢ ɹɫɧɨɫɬɶ ɞɨɤɥɚɞɚ, ɩɨɥɧɨɬɚ ɨɬɪɚɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ 
ɩɪɨɜɟɞɟɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ, ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɬɱɟɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ ɧɚ 
ɩɪɚɤɬɢɤɭ, ɩɨɥɧɨɬɚ ɢ ɤɨɪɪɟɤɬɧɨɫɬɶ ɨɬɜɟɬɨɜ ɫɬɭɞɟɧɬɚ ɧɚ ɜɨɩɪɨɫɵ ɤɨɦɢɫɫɢɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɭɦɦɚɪɧɚɹ ɨɰɟɧɤɚ ɡɚ ɩɪɚɤɬɢɤɭ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 100 ɛɚллоɜ 
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Ɉɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ 

№ 
ɩ/ɩ 

Ɇɨɞɭɥɢ (ɷɬɚɩɵ) 
ɩɪɚɤɬɢɤɢ 

Ɏɨɪɦɚ ɤɨɧɬɪɨɥɹ Ɉɰɟɧɤɚ ɯɨɞɚ 
ɜɵɩɨɥɧɟɧɢɹ 

ɩɪɚɤɬɢɤɢ 

Ɉɰɟɧɤɚ ɜ 
ɛɚɥɥɚɯ 

1 - ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ 
- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ 
- ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 
- ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɮɢɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ 

ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ 

0-25% 0-10 

2 - ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 
(ɪɚɛɨɬɚ ɩɨ ɦɟɫɬɭ 
ɩɪɚɤɬɢɤɢ) 
- ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɦɚɬɟɪɢɚɥɚ, 
ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ 

- ɩɪɨɜɟɞɟɧɢɟ ɧɚɭɱɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɫɱɟɬɨɜ 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɤɨɧɫɭɥɶɬɚɰɢɢ ɫ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
ɩɪɚɤɬɢɤɢ ɨɬ ɤɚɮɟɞɪɵ; 
ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɤɨɧɫɭɥɶɬɚɰɢɢ ɫ 
ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ 
ɩɪɚɤɬɢɤɢ ɨɬ 
ɉɪɨɮɢɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ; 
ȼɫɬɪɟɱɢ ɫ 
ɩɪɨɮɢɥɶɧɵɦɢ 
ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɨɬ 
ɩɪɟɞɩɪɢɹɬɢɹ. 

0-50% 0-10 

3 - ɨɛɨɛɳɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ 
- ɫɨɫɬɚɜɥɟɧɢɟ ɨɬɱɟɬɚ ɩɨ 
ɩɪɚɤɬɢɤɟ 
- ɡɚɳɢɬɚ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɚɤɬɢɤɢ 

Ɉɬɱɟɬ ɩɨ ɩɪɚɤɬɢɤɟ; 
Ɂɚɳɢɬɚ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɚɤɬɢɤɢ. 

0-25% 0-80 

 

7.2. Ɍɢɩɨɜɵɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɡɚɞɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɭ 
 
1. ɂɬɟɪɚɬɢɜɧɚɹ ɤɨɪɪɟɤɰɢɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ ɩɪɟɨɛɪɚ-
ɡɨɜɚɬɟɥɹ ɩɪɢ ɪɟɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɐȺɉ. 
2. ɂɡɜɟɳɚɬɟɥɶ ɨɯɪɚɧɧɵɣ ɩɚɫɫɢɜɧɵɣ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɨɧɧɵɣ ɢɧɮɪɚɤɪɚɫɧɵɣ ɚɞɪɟɫɧɵɣ ɫ ɨɛɴ-
ɟɦɧɨɣ ɡɨɧɨɣ ɨɛɧɚɪɭɠɟɧɢɹ. 
3. ɍɫɬɪɨɣɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɧɬɭɪɟ ɦɧɨɝɨɤɪɚɬɧɨɣ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭ-
ɥɹɰɢɢ ɪɟɚɤɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɊȻɆɄ-1000 ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɪɦɨɩɚɪ. 
4. ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɜɢɛɪɚɰɢɣ ɢ ɛɵɫɬɪɨɦɟɧɹɸɳɢɯɫɹ ɩɪɨɰɟɫɫɨɜ. 
5. ɋɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ ɧɚ ɨɫɧɨɜɟ ɨɞɧɨɱɚɫɬɨɬɧɨɝɨ 
ɩɪɢёɦɧɢɤɚ ȽɅɈɇȺɋɋ. 
6. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɫɥɨɠɧɨɣ ɮɨɪɦɵ ɧɚ ɨɫɧɨɜɟ ɦɨɞɭɥɹ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ PIC16F1619. 
 

7.3. Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
 
1. ɑɬɨ ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɥɢ ɪɚɡɪɚɛɨɬɤɢ. 
2. Ʉɚɤɨɜɚ ɰɟɥɶ ɩɪɨɜɨɞɢɦɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɥɢ ɪɚɡɪɚɛɨɬɤɢ. 



 

17 

3. Ʉ ɤɚɤɨɣ ɨɛɥɚɫɬɢ ɧɚɭɤɢ, ɬɟɯɧɢɤɢ, ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬɧɨɫɢɬɫɹ ɨɛɴɟɤɬ 
ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
4. Ʉɚɤɢɟ ɡɚɞɚɱɢ ɫɬɚɜɹɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨ ɞɨɫɬɢɠɟɧɢɸ ɡɚɹɜɥɟɧɧɨɣ ɰɟɥɢ. 
5. Ɉɬɧɨɫɹɬɫɹ ɥɢ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɤ ɨɛɥɚɫɬɢ 
ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ. 
6. ɋ ɩɪɢɜɥɟɱɟɧɢɟɦ, ɤɚɤɢɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɟɲɢɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ. 
7. ɂɬɨɝɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɚɬɟɧɬɧɨɝɨ ɩɨɢɫɤɚ ɢ ɚɧɚɥɢɡɚ ɬɟɯɧɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɢɧɮɨɪɦɚɰɢɢ. 
8. ȼɵɹɜɥɟɧɧɵɟ ɩɨ ɢɬɨɝɚɦ ɩɨɢɫɤɚ ɚɧɚɥɨɝɢ. 
9. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɬɨɬɢɩɚ (ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɨɝɨ ɤ ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɤ ɪɚɡɪɚɛɨɬɤɟ ɢɥɢ 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɪɟɲɟɧɢɹ). 
10. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɚɫɩɟɤɬɵ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. 
11. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɥɢ ɪɚɡɪɚɛɨɬɤɢ. 
12. Ɉɫɨɛɟɧɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
13. Ɉɫɨɛɟɧɧɨɫɬɢ ɧɚɬɭɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
14. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ. 
15. ɉɪɨɝɪɚɦɦɚ ɢɫɩɵɬɚɧɢɹ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ. 
16. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ. 
17. ȼɧɟɫɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɢ ɞɨɩɨɥɧɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɢɥɢ ɩɪɨɝɪɚɦɦɧɨ-ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ 
ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
18. Ⱦɨɜɨɞɨɱɧɵɟ ɢɫɩɵɬɚɧɢɹ. 
19. Ɉɮɨɪɦɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ. 
20. Ɋɚɫɱɟɬ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ, ɧɚɞɟɠɧɨɫɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
21. ɉɨɞɝɨɬɨɜɤɚ ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
22. ɉɨɞɝɨɬɨɜɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɰɢɤɥɭ. 
23. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 
24. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɢɫɩɵɬɚɧɢɣ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ. 
25. ɉɨɞɝɨɬɨɜɤɚ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 
26. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬɜɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
27. Ɇɟɬɪɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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8. ɉȿɊȿɑȿɇɖ ɍɑȿȻɇɈɃ ɅɂɌȿɊȺɌɍɊɕ, ɇȿɈȻɏɈȾɂɆɈɃ ȾɅə 
ɉɊɈȼȿȾȿɇɂə ɉɊȺɄɌɂɄɂ 

8.1. Ʌɢɬɟɪɚɬɭɪɚ 
 

1. ɆȿɌɈȾɈɅɈȽɂə ɇȺɍɑɇɕɏ ɂɋɋɅȿȾɈȼȺɇɂɃ 2-ɟ ɢɡɞ. ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / Ɇɨɤɢɣ 
Ɇ. ɋ. , ɇɢɤɢɮɨɪɨɜ Ⱥ. Ʌ. , Ɇɨɤɢɣ ȼ. ɋ. ; ɉɨɞ ɪɟɞ. Ɇɨɤɢɹ Ɇ.ɋ. - 2022. - URL: 
https://urait.ru/book/B76824F1-C259-4C38-BCCB-13FE02E5C626. 
2. ɒɟɜɱɭɤ, ȼ. ɉ. Ɋɚɫɱɟɬ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɫɢɫɬɟɦ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ. ɉ. ɒɟɜɱɭɤ. — Ɇɨɫɤɜɚ : ɎɂɁɆȺɌɅɂɌ, 2008. — 288 ɫ. — 
ISBN 978-5-9221-0915-4. — Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ 
ɫɢɫɬɟɦɚ. — URL: https://e.lanbook.com/book/59502 
3. ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɢ : ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / 
Ʉɚɥɚɲɧɢɤɨɜ ȼ. ɂ., ɇɟɮɟɞɨɜ ɋ. ȼ., ɉɭɬɢɥɢɧ Ⱥ. Ȼ. Дɢ ɞɪ.] ; ɪɟɞ. Ɋɚɧɧɟɜɚ Ƚ. Ƚ. - Ɇ. : ȼɵɫɲ. 
ɲɤ., 2002. - 453 ɫ. : ɢɥ. - Ȼɢɛɥɢɨɝɪ.: ɫ. 450-452. - ISBN 5-06-004071-2. 
4. ɋɟɪɝɢɟɧɤɨ Ⱥ. Ȼ. ɐɢɮɪɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ : ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / ɋɟɪɝɢɟɧɤɨ Ⱥ. 
Ȼ. - ɋɉɛ. : ɉɢɬɟɪ, 2003. - 603 ɫ. : ɢɥ. - Ȼɢɛɥɢɨɝɪ.: ɫ. 583-585. - ISBN 5-318-00666-3. 
5. ȼɨɥɨɜɢɱ Ƚ. ɂ. ɋɯɟɦɨɬɟɯɧɢɤɚ ɚɧɚɥɨɝɨɜɵɯ ɢ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ 
: ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / ȼɨɥɨɜɢɱ Ƚ. ɂ. - 3-ɟ ɢɡɞ., ɫɬɟɪ. - Ɇ. : Ⱦɨɞɷɤɚ-XXI, 2011. - 527 ɫ. : 
ɢɥ. - (ɋɯɟɦɨɬɟɯɧɢɤɚ). - Ȼɢɛɥɢɨɝɪ. ɜ ɤɨɧɰɟ ɝɥɚɜ. - ISBN 978-5-94120-254-6. 
6. ɉɊȿɈȻɊȺɁɈȼȺɇɂȿ ɂɁɆȿɊɂɌȿɅɖɇɕɏ ɋɂȽɇȺɅɈȼ. ɍɱɟɛɧɢɤ ɢ ɩɪɚɤɬɢɤɭɦ ɞɥɹ 
ɜɭɡɨɜ / ɓɟɩɟɬɨɜ Ⱥ. Ƚ. , Ⱦɶɹɱɟɧɤɨ ɘ. ɇ. ; ɉɨɞ ɪɟɞ. ɓɟɩɟɬɨɜɚ Ⱥ.Ƚ. - 2022. - URL: 
https://urait.ru/book/010A65C3-BA3E-47E4-AB89-F04BDADB6150. 

 
8.2. ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ 
 

1. ɋɚɣɬ ɤɚɮɟɞɪɵ «ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ»: 
2. https://mf.bmstu.ru/info/faculty/kf/caf/k2/ 
3. Ɋɨɫɫɢɣɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ. http://www.rsl.ru. 
4. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɭɛɥɢɱɧɚɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ Ɋɨɫɫɢɢ. 
http://www.gpntb.ru. 
5. Ȼɢɛɥɢɨɬɟɤɚ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ. http://library.bmstu.ru. 
6. ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɄɎ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ. http://library.bmstu-
kaluga.ru. 
7. ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ http://eLIBRARY.RU. 
8. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ ɢɡɞɚɬɟɥɶɫɬɜɚ «Ʌɚɧɶ» http://e.lanbook.com. 
9. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «ɍɧɢɜɟɪɫɢɬɟɬɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɨɧɥɚɣɧ» 
http://biblioclub.ru. 
10. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «IPRЛШШФЬ» http://www.iprbookshop.ru. 
11. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ (ɗȻɋ) «ɘɪɚɣɬ» https://biblio-online.ru. 
12. ɐɟɧɬɪɚɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ Ɇɢɧɨɛɪɧɚɭɤɢ ɊɎ. www.edulib.ru. 
13. ȿɞɢɧɚɹ ɤɨɥɥɟɤɰɢɹ ɰɢɮɪɨɜɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ http://school-collection.edu.ru. 
14. Ɏɟɞɟɪɚɥɶɧɵɣ ɰɟɧɬɪ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. http://fcior.edu.ru. 
15. ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ http://www.ras.ru 
16. ɷɥɟɤɬɪɨɧɧɨɟ ɢɡɞɚɧɢɟ «ɇɚɭɤɚ ɢ ɬɟɯɧɨɥɨɝɢɢ Ɋɨɫɫɢɢ» http://www.strf.ru 
17. ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ http://www.raen.info/ . 
18. ɨɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ Ɋɨɫɫɢɣɫɤɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ http://www.rsl.ru/ . 
19. ɫɚɣɬ ɩɚɬɟɧɬɧɨɝɨ ɛɸɪɨ Russian Patent http://russianpatent.info/ 
20. ɫɚɣɬ ɎȽȻɍ «Ɏɟɞɟɪɚɥɶɧɵɣ ɢɧɫɬɢɬɭɬ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ (Ɏɂɉɋ)» 
http://www1.fips.ru/wps/wcm/connect/content_ru/ru. 

 

https://urait.ru/book/B76824F1-C259-4C38-BCCB-13FE02E5C626
https://e.lanbook.com/book/59502
file:///D:/СУОС%20январь%202022/Практика%20Тарасенко/6.%20https:/urait.ru/book/010A65C3-BA3E-47E4-AB89-F04BDADB6150
https://mf.bmstu.ru/info/faculty/kf/caf/k2/
http://www.rsl.ru/
http://www.gpntb.ru/
http://library.bmstu.ru/
http://library.bmstu-kaluga.ru/
http://library.bmstu-kaluga.ru/
http://elibrary.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
https://biblio-online.ru/
http://www.edulib.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ras.ru/
http://www.strf.ru/
http://www.raen.info/
http://www.rsl.ru/
http://russianpatent.info/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
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9. ɉȿɊȿɑȿɇɖ ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ, 
ɂɋɉɈɅɖɁɍȿɆɕɏ ɉɊɂ ɉɊɈɏɈɀȾȿɇɂɂ ɉɊȺɄɌɂɄɂ, ȼɄɅɘɑȺə 
ɉȿɊȿɑȿɇɖ ɈȻɇɈȼɅəȿɆɈȽɈ ɉɊɂ ɇȿɈȻɏɈȾɂɆɈɋɌɂ 
ɉɊɈȽɊȺɆɆɇɈȽɈ ɈȻȿɋɉȿɑȿɇɂə ɂ ɂɇɎɈɆȺɐɂɈɇɇɕɏ 
ɋɉɊȺȼɈɑɇɕɏ ɋɂɋɌȿɆ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɚɤɬɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ: 
 e-mail ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ ɫɜɹɡɢ; 
 ɩɪɟɡɟɧɬɚɰɢɢ ɜ ɫɪɟɞɟ PowerPoint, ɚɧɢɦɚɰɢɢ ɢ ɜɢɞɟɨ ɫɸɠɟɬɵ ɩɨ ɬɟɦɟ ɞɢɫɰɢɩɥɢɧɵ; 
 ɫɩɢɫɨɤ ɫɚɣɬɨɜ ɜ ɫɪɟɞɟ ɂɧɬɟɪɧɟɬ ɞɥɹ ɩɨɢɫɤɚ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɪɚɡɞɟɥɚɦ ɞɢɫɰɢɩɥɢɧɵ; 
 ɷɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ, ɞɨɫɬɭɩɧɵɟ ɜ ɂɧɬɟɪɧɟɬ. 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

 ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ Microsoft Office; 
 Mathcad; 
 ɋȺɉɊ Altium Designer ɢɥɢ ɫɪɟɞɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɢ ɩɟɱɚɬɧɵɯ 
ɩɥɚɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɣ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɢ ɫɨɩɨɫɬɚɜɢɦɨɟ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 
ɜɨɡɦɨɠɧɨɫɬɹɦ; 
 ɩɪɨɝɪɚɦɦɚ MPLAB ɢɥɢ ɫɪɟɞɫɬɜɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɚ 
ɛɚɡɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɣ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɢ ɫɨɩɨɫɬɚɜɢɦɨɟ ɩɨ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ. 
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10. ɈɉɂɋȺɇɂȿ ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄɈɃ ȻȺɁɕ, ɇȿɈȻɏɈȾɂɆɈɃ 
ȾɅə ɉɊɈȼȿȾȿɇɂə ɉɊȺɄɌɂɄɂ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɢɥɢ ɭɱɟɛɧɚɹ ɩɪɚɤɬɢɤɚ ɫɬɭɞɟɧɬɨɜ ɩɪɨɯɨɞɢɬ ɜ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɩɪɨɮɢɥɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ. ȼɨ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬ ɜɤɥɸɱɚɟɬɫɹ ɜ ɫɨɫɬɚɜ ɨɬɞɟɥɚ, 
ɥɚɛɨɪɚɬɨɪɢɢ ɢɥɢ ɰɟɯɚ ɩɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. ɉɪɨɮɢɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɫɜɨɢ 
ɩɨɦɟɳɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɨɛɭɱɟɧɢɹ ɜ ɨɛɴɟɦɟ, ɩɨɡɜɨɥɹɸɳɟɦ 
ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɢɞɵ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɟ ɫ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɨɛɭɱɚɸɳɢɯɫɹ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɚɤɬɢɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɜ ɫɬɪɭɤɬɭɪɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɮɢɥɢɚɥɚɯ, ɇɈɐ, ɇɂɂ, ɞɪɭɝɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ) ɢɫɩɨɥɶɡɭɸɬɫɹ: 

• ɤɨɦɩɶɸɬɟɪɵ, 
• ɥɚɛɨɪɚɬɨɪɧɵɟ ɫɬɟɧɞɵ, 
• ɩɥɚɬɵ ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɹ, ɞɨɫɬɚɬɨɱɧɵɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
• ɝɟɧɟɪɚɬɨɪɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ; 
• ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɢɧɞɢɤɚɬɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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