
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɂɁɆЕɊɂɌЕɅɂ ɌɊЕɏɎАɁɇЫЕ 
ɋА540 

 
 

Ɋɭɤɨвɨɞɫɬвɨ ɩɨ ɷɤɫɩɥɭаɬаɰии 
Чаɫɬɶ 1. Ɍɟɯɧиɱɟɫɤая ɷɤɫɩɥɭаɬаɰия 

411182.001 ɊЭ 
 
 
 
 
 
 
 
 
 
 
 
 

Ɇɨɫɤва 
 



 

 1

ɋɨɞɟɪɠɚɧɢɟ ɋА540 
 

1 ɇȺɁɇȺɑȿɇɂȿ ɂ ɈȻɅȺɋɌɖ ɉɊɂɆȿɇȿɇɂə ................ 5 
1.1 ɇɚɡɧɚɱɟɧɢɟ ..........................................................................5 
1.2 Ɉɛɥɚɫɬɶ ɢ ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ ........................................5 

2 ɌȿɏɇɂɑȿɋɄɂȿ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ............................ 6 
2.1 ɂɡɦɟɪɹɟɦɵɟ ɜɟɥɢɱɢɧɵ, ɞɢɚɩɚɡɨɧɵ ɢɡɦɟɪɟɧɢɣ  
ɢ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ ...................................................................6 
2.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɩɢɬɚɧɢɟ ....................17 

3 ɄɈɆɉɅȿɄɌɇɈɋɌɖ ....................................................... 18 
4 ɍɄȺɁȺɇɂə ɉɈ ɆȿɊȺɆ ȻȿɁɈɉȺɋɇɈɋɌɂ ................. 19 
5 ɍɋɌɊɈɃɋɌȼɈ ɂ ɊȺȻɈɌȺ ɂɁɆȿɊɂɌȿɅə .................. 21 

5.1 Ɉɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ..........................................21 
5.2 Ɋɚɛɨɬɚ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ  

ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ .............................................................................23 
5.3 Ɋɚɛɨɬɚ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ....................................................26 
5.4 Ɋɚɛɨɬɚ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɬɧɨɲɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ........................................................................27 

5.5 Ʉɨɧɫɬɪɭɤɰɢɹ ɂɡɦɟɪɢɬɟɥɹ .................................................29 
6 ɊȺȻɈɌȺ ɂɁɆȿɊɂɌȿɅə ɉɊɂ ɍɉɊȺȼɅȿɇɂɂ  

ɈɌ ȻɅɈɄȺ ɍɉɊȺȼɅȿɇɂə ........................................... 31 
6.1 ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ .........................................................31 
6.1.1 ȼɜɨɞ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ .....................................................31 
6.1.2 ȼɜɨɞ ɤɨɥɢɱɟɫɬɜɚ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɹ ................................................................................32 
6.1.3 Ʉɚɥɢɛɪɨɜɤɚ ɫɟɧɫɨɪɧɨɝɨ ɷɤɪɚɧɚ.....................................33 
6.1.4 Ɋɟɝɭɥɢɪɨɜɤɚ ɝɪɨɦɤɨɫɬɢ ɝɨɥɨɫɨɜɵɯ ɫɨɨɛɳɟɧɢɣ ...........34 
6.1.5 Ɉɱɢɫɬɤɚ ɚɪɯɢɜɚ ..............................................................34 
6.1.6 ȼɜɨɞ ɞɚɧɧɵɯ ɩɨ ɨɛɴɟɤɬɭ ɢɡɦɟɪɟɧɢɹ ............................35 
6.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ  

ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ .....................................................37 
6.2.1 ɉɪɨɜɟɞɟɧɢɟ ɨɩɵɬɚ ɏɏ ɞɥɹ ɬɪɟɯɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ  
ɨɛɦɨɬɨɤ ɇɇ: Δ, Yɧ, Ζɧ .............................................................37 
6.2.1.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  
ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ............................................. 37 
6.2.1.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ  
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .................................................................. 42 

 

 2

ɋɨɞɟɪɠɚɧɢɟ ɋА540 
6.2.2 ɉɪɨɜɟɞɟɧɢɟ ɨɩɵɬɚ ɏɏ ɞɥɹ ɬɪɟɯɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ  
ɨɛɦɨɬɨɤ ɇɇ: Y, Ζ ..................................................................... 46 
6.2.2.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .................................................................. 46 
6.2.2.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ .................................................................................... 49 
6.2.3  ɉɪɨɜɟɞɟɧɢɟ ɨɩɵɬɚ ɏɏ ɞɥɹ ɨɞɧɨɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ................................................................... 51 
6.2.3.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .................................................................. 51 
6.2.3.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ  
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .................................................................. 53 
6.3 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ  

ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ................................................... 56 
6.4 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ  

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ................................................................... 64 
6.5 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ 

(ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) .............................................. 68 
6.5.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ  

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ....................................................................... 68 
6.5.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ  

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ....................................................................... 72 
6.6 Ɋɚɛɨɬɚ ɫ ɚɪɯɢɜɨɦ ............................................................. 76 
6.6.1 ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ,  
ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɩɚɦɹɬɢ Ȼɍ ...................................................... 76 
6.6.2 ɋɱɢɬɵɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ,  
ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɩɚɦɹɬɢ Ȼɍ, ɜ ɩɚɦɹɬɶ ɉɄ ............................... 78 

7 ɊȺȻɈɌȺ ɂɁɆȿɊɂɌȿɅə ɉɊɂ ɍɉɊȺȼɅȿɇɂɂ ɈɌ 
ɉȿɊɋɈɇȺɅɖɇɈȽɈ ɄɈɆɉɖɘɌȿɊȺ ........................... 81 

7.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ  
ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ..................................................... 81 

7.1.1 ɉɪɨɜɟɞɟɧɢɟ ɨɩɵɬɚ ɏɏ ɞɥɹ ɬɪɟɯɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ  
ɨɛɦɨɬɨɤ ɇɇ: Δ, Yɧ, Ζɧ ............................................................. 81 
7.1.1.1  ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ....................................................................... 81 
7.1.1.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ  ɩɢɬɚɧɢɹ .................................................... 88 
7.1.2 ɉɪɨɜɟɞɟɧɢɟ ɨɩɵɬɚ ɏɏ ɞɥɹ ɬɪɟɯɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ  
ɨɛɦɨɬɨɤ ɇɇ: Y, Ζ ..................................................................... 91 



 

 3

ɋɨɞɟɪɠɚɧɢɟ ɋА540 
7.1.2.1  ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .......................................................................91 
7.1.2.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .....................................................92 
7.1.3 ɉɪɨɜɟɞɟɧɢɟ ɨɩɵɬɚ ɏɏ ɞɥɹ ɨɞɧɨɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ...................................................................95 
7.1.3.1  ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .......................................................................95 
7.1.3.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ  

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .......................................................................96 
7.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ  

ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ  .........................98 
7.3 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ  

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ................................................................ 103 
7.4 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɧɨɲɟɧɢɹ  

ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ...................... 108 
7.4.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ  

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ .................................................................... 108 
7.4.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ ...................................................................................... 111 
7.5 ɋɨɯɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɚɪɯɢɜɟ............ 113 
7.5.1 Ɂɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɚɪɯɢɜ .................... 113 
7.5.2 ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ,  

ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɚɪɯɢɜɟ ............................................................. 115 
8 ɍɋɌȺɇɈȼɄȺ ɉɊɈȽɊȺɆɆɇɈȽɈ ɈȻȿɋɉȿɑȿɇɂə 

ɂɁɆȿɊɂɌȿɅə ɇȺ ɉɄ ................................................ 116 
8.1 ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɵ "ɋȺ540 ɗɌɅ" ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɂɡɦɟɪɢɬɟɥɟɦ ɬɪɟɯɮɚɡɧɵɦ ɋȺ540 .......................................... 116 
8.2 ɍɫɬɚɧɨɜɤɚ ɞɪɚɣɜɟɪɚ Ȼɥɨɤɚ ɫɨɩɪɹɠɟɧɢɹ  

ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ........................................................................ 118 
8.3 ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɵ "ɋȺ540 Archive "  

ɞɥɹ ɪɚɛɨɬɵ ɫ ɚɪɯɢɜɨɦ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɂɡɦɟɪɢɬɟɥɹ 
ɬɪɟɯɮɚɡɧɨɝɨ ɋȺ540 .................................................................. 119 

 

 4

Кɨɧɬɚɤɬɧɚя ɢɧɮɨɪɦɚɰɢя ɋА540 

 
ȼɇɂɆАɇɂЕ! 

ɉɊɂ ɉɊɈȼȿȾȿɇɂɂ ɂɁɆȿɊȿɇɂɃ, ɄȺɄ ȼ ɉɈɅȿȼɕɏ, ɌȺɄ ɂ ȼ ɅȺ-
ȻɈɊȺɌɈɊɇɕɏ ɍɋɅɈȼɂəɏ: 
 ȾɅə ɉɈȾɄɅɘɑȿɇɂə ɂɁɆȿɊɂɌȿɅə ɋȺ540 Ʉ ɋȿɌɂ ɉȿɊȿɆȿɇ-

ɇɈȽɈ ɌɈɄȺ 220 ȼ 50 Ƚɰ ȾɈɅɀɇА ȻЫɌɖ ɂɋɉɈɅɖɁɈȼАɇА 
ɊɈɁЕɌɄА, ȼ ɄɈɌɈɊɈɃ ɂɆЕЕɌɋə ɁАɀɂɆ ɁАЩɂɌɇɈȽɈ ɁА-
ɁЕɆɅЕɇɂə, ɉȿɊȿȾ ȼɄɅɘɑȿɇɂȿɆ ɍȻȿȾɂɌɖɋə ȼ ɌɈɆ, ɑɌɈ 
ɗɌɈɌ ɁȺɀɂɆ ɉɈȾɄɅɘɑȿɇ Ʉ ɄɈɇɌɍɊɍ ɁȺЩɂɌɇɈȽɈ ɁȺɁȿɆ-
Ʌȿɇɂə; 

 ɇȿ ɉɈȾɄɅɘɑȺɌɖ ɁȺЩɂɌɇɈȿ ɁȺɁȿɆɅȿɇɂȿ Ʉ ɁȺɀɂɆɍ " " 
ɇȺ ȼȿɊɏɇȿɃ ɉȺɇȿɅɂ ɂɁɆȿɊɂɌȿɅə ɋȺ540!; 

 ȼ ɋɈɋɌȺȼȿ ɉȿɊȿȾȼɂɀɇɈɃ ɅȺȻɈɊȺɌɈɊɂɂ ɂɁɆȿɊɂ-
ɌȿɅɖ ɋȺ540 ȾɅə ȾɈɉɈɅɇɂɌȿɅɖɇɈɃ ȺɆɈɊɌɂɁȺɐɂɂ ȾɈɅɀȿɇ 
ɌɊȺɇɋɉɈɊɌɂɊɈȼȺɌɖɋə ȼ ɋɍɆɄȿ ɍɄɅȺȾɈɑɇɈɃ  323382.007. 

 
ɍɋɅɈȼɇɕȿ ɈȻɈɁɇȺɑȿɇɂə  

ɫɯɟɦ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɬɪɟɯɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

Δ – ɬɪɟɭɝɨɥɶɧɢɤ 
Y – ɡɜɟɡɞɚ 
Ζ – ɡɢɝɡɚɝ 
Yɧ – ɡɜɟɡɞɚ ɫ ɧɟɣɬɪɚɥɶɸ  
Ζɧ – ɡɢɝɡɚɝ ɫ ɧɟɣɬɪɚɥɶɸ 

 
ɄɈɇɌАɄɌɇАə ɂɇɎɈɊɆАɐɂə 
ɉɊɈɂɁȼɈȾɂɌȿɅɖ  
Ⱥɞɪɟɫ: 119270, ɝ. Ɇɨɫɤɜɚ, Ʌɭɠɧɟɰɤɚɹ ɧɚɛɟɪɟɠɧɚɹ, ɞ. 2/4, ɫɬɪ. 10, ɩɨɦ. 100 
(ɩɨɱɬɨɜɨɟ ɨɬɩɪɚɜɥɟɧɢɟ – ɡɚɤɚɡɧɵɦ ɩɢɫɶɦɨɦ) 
Ɍɟɥɟɮɨɧ+7 499 322-86-43 
Web-ɫɚɣɬ: www.oltestrus.ru. 
E-mail: info@oltestrus.ru   
 
ɋȿɊȼɂɋɇȺə ɋɅɍɀȻȺ  
ɉɨɱɬɨɜɵɣ ɚɞɪɟɫ: Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, 620049, ɋɜɟɪɞɥɨɜɫɤɚɹ ɨɛɥ.,  
ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, ɭɥ. ɋɬɭɞɟɧɱɟɫɤɚɹ, 33,  
E-mail: info@oltestrus.ru  
Ɍɟɥ.: +7 499 322-86-43 
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ɤɨɧɫɬɪɭɤɰɢя 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɂɡɦɟɪɢɬɟɥɟɣ ɬɪɟɯɮɚɡɧɵɯ ɋȺ540 
(ɞɚɥɟɟ – ɂɡɦɟɪɢɬɟɥɢ, ɂɡɦɟɪɢɬɟɥɶ) ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɱɚɫɬɟɣ. 

ɉɟɪɜɚɹ ɱɚɫɬɶ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ (Ɋɗ) ɫɨɞɟɪɠɢɬ ɫɜɟ-
ɞɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɛɨɬɟ ɫ ɂɡɦɟɪɢɬɟɥɹɦɢ ɩɪɢ ɧɢɡɤɨɜɨɥɶɬ-
ɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɫɢɥɨɜɵɯ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɍɩɪɚɜɥɟɧɢɟ ɂɡɦɟɪɢɬɟɥɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ Ȼɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ 
ɢɥɢ ɨɬ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɧɚ ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɨ-
ɝɪɚɦɦɚ "ɋȺ540 ɗɌɅ". 

ȼɬɨɪɚɹ ɱɚɫɬɶ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɛɨɬɟ ɫ 
ɂɡɦɟɪɢɬɟɥɹɦɢ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɫɢɥɨɜɵɯ ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɨɜ. ɍɩɪɚɜɥɟɧɢɟ ɂɡɦɟɪɢɬɟɥɟɦ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɨɬ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɧɚ ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɨ-
ɝɪɚɦɦɚ "ɋȺ540 Ɂɚɜɨɞ". 

Ɍɪɟɬɶɹ ɱɚɫɬɶ Ɋɗ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɩɨ ɦɟɬɨɞɚɦ ɢ ɫɪɟɞɫɬɜɚɦ 
ɩɨɜɟɪɤɢ ɂɡɦɟɪɢɬɟɥɹ. 

1 ɇАɁɇАЧЕɇɂЕ ɂ ɈȻɅАɋɌɖ ɉɊɂɆЕɇЕɇɂə 
1.1 ɇаɡɧаɱɟɧиɟ 
ɂɡɦɟɪɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ: 
– ɩɨɬɟɪɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɢɥɨɜɵɯ ɢ ɢɡɦɟɪɢɬɟɥɶ-
ɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

– ɩɨɬɟɪɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɨɞɧɨ-
ɮɚɡɧɵɯ ɢ ɬɪɟɯɮɚɡɧɵɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɤɥɚɫɫɨɦ ɧɚɩɪɹ-
ɠɟɧɢɹ 0,4 ɤȼ ɢ 0,23 ɤȼ ɧɚ ɧɢɡɤɨɣ ɫɬɨɪɨɧɟ;  

– ɧɚɩɪɹɠɟɧɢɹ, ɫɢɥɵ ɬɨɤɚ ɢ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɜ ɨɞɧɨɮɚɡɧɵɯ ɢ 
ɬɪɟɯɮɚɡɧɵɯ, ɬɪɟɯɩɪɨɜɨɞɧɵɯ ɢ ɱɟɬɵɪɟɯɩɪɨɜɨɞɧɵɯ ɰɟɩɹɯ ɩɟɪɟɦɟɧ-
ɧɨɝɨ ɬɨɤɚ ɧɚ ɱɚɫɬɨɬɟ 50 Ƚɰ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɣ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ 
ɧɚɝɪɭɡɤɟ ɮɚɡ. 

1.2 Ɉɛɥаɫɬɶ и ɭɫɥɨвия ɩɪиɦɟɧɟɧия 
1.2.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɂɡɦɟɪɢɬɟɥɟɣ – ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɨɪɝɚ-

ɧɢɡɚɰɢɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɢɯ ɪɚɡɪɚɛɨɬɤɟ, ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

1.2.2 ɂɡɦɟɪɢɬɟɥɢ ɦɨɝɭɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɰɟɯɚɯ, ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɩɟɪɟɞɜɢɠɧɵɯ ɥɚɛɨɪɚɬɨɪɢɹɯ. Ⱦɥɹ ɭɩɪɚɜɥɟ-
ɧɢɹ ɂɡɦɟɪɢɬɟɥɟɦ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧ ɛɥɨɤ 
ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɨ-
ɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. ɉɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɞɨɥɠɟɧ ɜɫɟɝɞɚ 
ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɟɧɢɹ. 

1.2.3 ɇɨɪɦɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɢɦɟɧɟɧɢɹ ɂɡɦɟɪɢɬɟɥɟɣ ɹɜɥɹɸɬɫɹ: 
 ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ – ɨɬ 0 ºɋ ɞɨ 40 ºɋ; 
 ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ – ɞɨ 80 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 ºɋ; 
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 ɮɨɪɦɚ ɤɪɢɜɨɣ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɥɨɠɟɧɧɨɝɨ ɤ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɫɯɟɦɟ (ɞɚɥɟɟ – ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ) – ɫɢɧɭɫɨɢɞɚɥɶɧɚɹ; 
 ɱɚɫɬɨɬɚ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 49 Ƚɰ ɞɨ 51 Ƚɰ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɝɚɪɦɨɧɢɤ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ – ɧɟ ɛɨɥɟɟ 5 %. 
 
1.2.4 Ɋɚɛɨɱɢɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɢɦɟɧɟɧɢɹ ɂɡɦɟɪɢɬɟɥɟɣ ɹɜɥɹɸɬɫɹ: 
 ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ – ɨɬ ɦɢɧɭɫ 10 ºɋ ɞɨ 45 ºɋ; 
 ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ – ɞɨ 80 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 ºɋ 
1.2.5 ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ, ɜɥɢɹɸɳɢɯ ɧɚ ɂɡɦɟɪɢɬɟɥɢ, ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟ-
ɞɟɥɚɯ ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɨɜ: 

 ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ – ɨɬ ɦɢɧɭɫ 20 ɞɨ 
ɩɥɸɫ 50 C; 

 ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ – ɧɟ ɛɨɥɟɟ 95 % ɩɪɢ 35 C. 
1.2.6 ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ, ɜɥɢɹɸɳɢɯ ɧɚ ɂɡɦɟɪɢɬɟɥɢ, ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟ-
ɞɟɥɚɯ ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɨɜ: 

 ɱɢɫɥɨ ɭɞɚɪɨɜ ɜ ɦɢɧɭɬɭ – ɧɟ ɛɨɥɟɟ 80-120; 
 ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ – 30 ɦ/ɫ2; 
 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ –1 ɱɚɫ. 

1.2.7 ɉɪɢ ɯɪɚɧɟɧɢɢ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣ-
ɫɬɜɢɣ, ɜɥɢɹɸɳɢɯ ɧɚ ɂɡɦɟɪɢɬɟɥɢ, ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɨɜ: 

 ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ – ɨɬ 0 ɞɨ ɩɥɸɫ 50 C; 
 ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ – ɧɟ ɛɨɥɟɟ 80 % ɩɪɢ 25 C. 

2 ɌЕɏɇɂЧЕɋɄɂЕ ɏАɊАɄɌЕɊɂɋɌɂɄɂ 
2.1 ɂɡɦɟɪяɟɦɵɟ вɟɥиɱиɧɵ, ɞиаɩаɡɨɧɵ иɡɦɟɪɟɧиɣ и вɪɟɦя 

иɡɦɟɪɟɧия 
2.1.1 ɍɩɪɚɜɥɟɧɢɟ ɂɡɦɟɪɢɬɟɥɟɦ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ (ɞɚɥɟɟ – Ȼɍ) ɢɥɢ ɫ 
ɩɨɦɨɳɶɸ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (ɞɚɥɟɟ – ɉɄ). 

2.1.2 ɂɡɦɟɪɢɬɟɥɢ ɜɵɩɨɥɧɹɸɬ ɢɡɦɟɪɟɧɢɹ ɜ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ:  
 ɨɩɵɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ (ɞɚɥɟɟ – 

ɨɩɵɬ ɏɏ); 
 ɨɩɵɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɨɞɧɨ-

ɮɚɡɧɵɯ ɢ ɬɪɟɯɮɚɡɧɵɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɤɥɚɫɫɨɦ ɧɚɩɪɹ-
ɠɟɧɢɹ 0,4 ɤȼ ɢ 0,23 ɤȼ ɧɚ ɧɢɡɤɨɣ ɫɬɨɪɨɧɟ (ɞɚɥɟɟ – ɨɩɵɬ ɏɏɇ); 

 ɨɩɵɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɞɚɥɟɟ – ɨɩɵɬ ɄɁ); 
 ɢɡɦɟɪɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫ-

ɮɨɪɦɚɰɢɢ).  
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2.1.3 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɨɩɵɬɚ ɏɏ (ɧɚ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ) ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɟ: 

 ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ U1; 
 ɫɢɥɵ ɬɨɤɚ I1; 
 ɱɚɫɬɨɬɵ F; 
 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ P; 
 ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ φ 
 ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ cosφ. 

2.1.4 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɨɩɵɬɚ ɏɏ (ɧɚ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ) ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ 2.1.3, ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ: 

 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɤ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɩɨ ɮɨɪɦɭɥɟ 

2











ab

ɧɏɏ
abab ɩ

U

U
PP , ɝɞɟ Pab – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜ-

ɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, Uɧɏɏ – ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟ-
ɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, Uab 
– ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; ɡɧɚɱɟɧɢɹ Pɩ bc, 
Pɩ ac ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 

 ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜ-
ɥɹɸɳɟɣ ɦɨɳɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 100

ɡɚɜab

ɡɚɜabab ɩ
abɩ 

P

P- P
P , ɝɞɟ Pɩ ab – 

ɚɤɬɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɧɨɦɢ-
ɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɵ-
ɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, Pab ɡɚɜ – ɡɚɜɨɞɫɤɨɟ ɡɧɚ-
ɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɳɧɨɫɬɢ; ɡɧɚɱɟɧɢɹ ΔPɩ bc, ΔP ɩ ac 
ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 

 ɫɨɨɬɧɨɲɟɧɢɣ ɩɪɢɜɟɞɟɧɧɵɯ ɚɤɬɢɜɧɵɯ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ 
ɦɨɳɧɨɫɬɢ P ɩ  ca/P ɩ  ab, P ɩ  ca/P ɩ  bc, P ɩ  ab/P ɩ  bc; 

 ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɣ Δ(Pɩ ca/Pɩ ab), Δ(Pɩ ca/Pɩ bc), 
Δ(Pɩ ab/Pɩ bc) ɫɨɨɬɧɨɲɟɧɢɣ Pɩ ca/Pɩ ab, Pɩ ca/Pɩ bc, Pɩ ab/Pɩ bc ɨɬ ɚɧɚɥɨɝɢɱ-
ɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɜɨɞɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɩɚɫɩɨɪɬɟ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨ ɮɨɪ-

ɦɭɥɟ 100Δ

ɡɚɜ ab

ɡɚɜ ca

ɡɚɜ ab

ɡɚɜ ca

ab ɩ

ca ɩ

ab ɩ

ca ɩ 




P

P

P

P

P

P

P

P , ɝɞɟ Pɩ ca, Pɩ ab, Pɩ bc – ɚɤɬɢɜɧɵɟ ɫɨ-

                                                 
1 Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɢɡɦɟɪɹɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜ-

ɥɹɟɬɫɹ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɢ. 
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ɫɬɚɜɥɹɸɳɢɟ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚ-
ɱɟɧɢɸ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ 
ɏɏ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, Pca ɡɚɜ, Pab ɡɚɜ, Pbc ɡɚɜ – ɡɚɜɨɞɫɤɢɟ ɡɧɚɱɟ-

ɧɢɹ ɚɤɬɢɜɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ; ɡɧɚɱɟɧɢɹ 
bc ɩ

ca ɩΔ
P

P , 

bc ɩ

ab ɩΔ
P

P  ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ. 

2.1.5 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵ-
ɬɚ ɏɏ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɟɪɟɱɢɫɥɟɧ-
ɧɵɯ ɜ 2.1.3, ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ: 

 ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 
I

U
Z  , ɝɞɟ U – ɢɡɦɟ-

ɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɫɢɥɵ ɬɨɤɚ; 

 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭ-
ɥɟ  cos

I

U
R , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹ-

ɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, cosφ – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ; 

 ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪ-
ɦɭɥɟ  sin

I

U
X

, ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚ-

ɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚ-
ɱɟɧɢɹ ɪɚɡɧɨɫɬɢ ɮɚɡ; 

 ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ 





 



2

tg tg , ɝɞɟ 

φ – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ; 
 ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟ-

ɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 




sin2

1
p

U

I
F

L

π

, ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚ-
ɫɬɨɬɵ; 

 ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚ-

ɦɟɳɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ
F

I

U

Ls π2

sin
 , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚ-
ɫɬɨɬɵ; 
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 ɟɦɤɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɩɨ 

ɮɨɪɦɭɥɟ
F

U

I

C
π2

sin
p


 , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨ-

ɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – ɢɡɦɟɪɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ; 

 ɟɦɤɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟ-
ɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 




sin2

1
s

I

U
F

C

π

, ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ. 

2.1.6 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɨɩɵɬɚ ɏɏɇ (ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ) ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɟ: 

 ɦɟɠɞɭɮɚɡɧɨɝɨ ɢ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ U; 
 ɫɢɥɵ ɬɨɤɚ I; 
 ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ φ. 

2.1.7 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɨɩɵɬɚ ɏɏɇ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɟ-
ɪɟɱɢɫɥɟɧɧɵɯ ɜ 2.1.6, ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ: 

 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɤ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɨ ɮɨɪɦɭɥɟ  

a
Ǆ ǅ ǃ c o s  aan

an

 an IU
U

U
P 2

ɩ a )( ,  

ɝɞɟ Uan – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏɇ;  

Uan ɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ,  
Ia – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 

ɡɧɚɱɟɧɢɹ Pb ɩ, Pc ɩ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 
φа – ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 
 ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɣ 

ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɨ ɮɨɪɦɭɥɟ  

as i n  aan

an

 an IU
U

U
Q 2ɧɨɦ

ɩ a )( ,  

ɝɞɟ Uan – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏɇ;  

Uan ɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ,  
Ia – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 
φа – ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 

ɡɧɚɱɟɧɢɹ Qb ɩ, Qc ɩ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 
 ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ 

ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɨ ɮɨɪɦɭɥɟ  
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aan IU
U

U
S  2

ɩ a )
a n

a n Ǆ ǅ ǃ( ,  

ɝɞɟ Uan – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏɇ;  

Uan ɧɨɦ– ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ,  
Ia – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 

ɡɧɚɱɟɧɢɹ Sb ɩ, Sc ɩ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 
– ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɦɟɠɞɭɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɮɨɪɦɭɥɟ 

3
cabcab UUU

U


o
 

 ɬɨɤɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 

3
cb III

I


 a
o

 

 ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɩɨ ɮɨɪɦɭɥɟ 

3
cb FFF

F


 a
o

 

ɝɞɟ Fa, Fb, Fc,– ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɞɥɹ ɮɚɡ Ⱥ, ȼ ɢ ɋ;  
 ɩɨɬɟɪɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ 

ɦɨɳɧɨɫɬɢ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ 
Рɨ = Рɚ ɩ + Рb ɩ + Рɫ ɩ 

 ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚ-
ɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ 

Qɨ = Qɚ ɩ + Qb ɩ + Qɫ ɩ 
 ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ 

Sɨ = Sɚ ɩ + Sb ɩ + Sɫ ɩ 

2.1.8 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ 
ɏɏɇ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɜ 2.1.6, ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɟɥɢɱɢɧɚɦ, ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜ 2.1.7, ɜɵɩɨɥ-
ɧɹɟɬ ɬɚɤɠɟ ɪɚɫɱɟɬ: 

 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ Р, ɩɨ ɮɨɪɦɭɥɟ  
ac o s  aan IUPa ,  

ɝɞɟ Uan – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏɇ;  

Ia – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 
φа – ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 

ɡɧɚɱɟɧɢɹ Pb, Pc ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 
 ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ Q, ɩɨ ɮɨɪɦɭɥɟ  

as i n  aan IUQ a ,  
ɝɞɟ Uan – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-

ɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏɇ;  
Ia – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 
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φа – ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 
ɡɧɚɱɟɧɢɹ Qb, Qc ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 

 ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ S, ɩɨ ɮɨɪɦɭɥɟ  
aan IUS a ,  

ɝɞɟ Uan – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɜɵɩɨɥɧɹɥɫɹ ɨɩɵɬ ɏɏɇ;  

Ia – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜ ɞɚɧɧɨɣ ɮɚɡɟ; 
ɡɧɚɱɟɧɢɹ Sb, Sc ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ; 

 ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ, ɪɚɜɧɨɝɨ ɤɨɫɢɧɭɫɭ ɪɚɡɧɨɫɬɢ ɮɚɡ 
ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ – cos a, cos b, cos c; 

 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭ-
ɥɟ  cos

I

U
R , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹ-

ɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, cosφ – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ; 

 ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪ-
ɦɭɥɟ  sin

I

U
X , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚ-

ɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚ-
ɱɟɧɢɹ ɪɚɡɧɨɫɬɢ ɮɚɡ; 

 ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟ-
ɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 




sin2

1
p

U

I
F

L

π

, ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚ-
ɫɬɨɬɵ; 

 ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚ-

ɦɟɳɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ
F

I

U

Ls π2

sin
 , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚ-
ɫɬɨɬɵ. 

2.1.9 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɨɩɵɬɚ ɄɁ ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɟ: 

 ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ U; 
 ɫɢɥɵ ɬɨɤɚ I; 
 ɱɚɫɬɨɬɵ F; 
 ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Z; 
 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R; 
 ɪɟɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ X; 
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ɤɨɧɫɬɪɭɤɰɢяɋА540 

 ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ φ; 
 ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ cosφ. 

2.1.10 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟ-
ɧɢɢ ɨɩɵɬɚ ɄɁ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɟɪɟ-
ɱɢɫɥɟɧɧɵɯ ɜ 2.1.6, ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ: 

 ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚ-

ɱɟɧɢɸ ɱɚɫɬɨɬɵ, ɩɨ ɮɨɪɦɭɥɟ 
Z

F
Z 

50
ɩ

, ɝɞɟ Z – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ; 

 ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɩɨɥɧɨɝɨ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɨɬ ɡɚɜɨɞɫɤɨɝɨ ɡɧɚɱɟɧɢɹ 100Δ

ɤɛ

ɤɛɩ 



Z

ZZ
Z , ɝɞɟ Zɩ – ɡɧɚɱɟ-

ɧɢɟ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟ-
ɧɢɸ ɱɚɫɬɨɬɵ; Zɤɛ – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɁ (ɩɚɫɩɨɪɬɧɨɟ 
ɡɧɚɱɟɧɢɟ ɢɥɢ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɪɢ ɩɪɟɞɵɞɭɳɟɦ ɨɩɵɬɟ ɄɁ). 

2.1.11 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵ-
ɬɚ ɄɁ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧ, ɩɟɪɟɱɢɫɥɟɧ-
ɧɵɯ ɜ 2.1.6, ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ: 

 ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ P ɩɨ ɮɨɪɦɭɥɟ 
P=UIcosφ, ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, cosφ – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ,  

 ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ 





 



2

tg tg , ɝɞɟ φ – 

ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ  φ;  
 ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟ-

ɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 




sin2

1
p

U

I
F

L

π

, ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚ-
ɫɬɨɬɵ; 

 ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚ-

ɦɟɳɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ
F

I

U

Ls π2

sin
 , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚ-
ɫɬɨɬɵ;; 

 ɟɦɤɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɩɨ 
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ɮɨɪɦɭɥɟ
F

U

I

C
π2

sin
p


 , ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – ɢɡɦɟɪɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ; 

 ɟɦɤɨɫɬɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟ-
ɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 




sin2

1
s

I

U
F

C

π

, ɝɞɟ U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, I – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ, φ – 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɮɚɡ, F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚ-
ɫɬɨɬɵ. 

2.1.12 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɢɡɦɟɪɟ-
ɧɢɢ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɨɛɟɫ-
ɩɟɱɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ: 

 ɦɟɠɞɭɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛɦɨɬɤɚɯ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Uɜ; 

 ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛɦɨɬɤɚɯ ɜɵɫɲɟɝɨ 
ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɣ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) Ʉ; 

 ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɧɚɩɪɹɠɟɧɢɹɦɢ ɧɚ ɨɛɦɨɬɤɚɯ ɜɵɫɲɟɝɨ ɢ 
ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɣ ; 

 ɱɚɫɬɨɬɵ F. 
2.1.13 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɢɥɢ ɉɄ ɂɡɦɟɪɢɬɟɥɶ ɩɪɢ ɢɡɦɟɪɟ-

ɧɢɢ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɧɚ ɨɫ-
ɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜɟɥɢɱɢɧ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ 2.1.9, 
ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ: 

 ɦɟɠɞɭɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛɦɨɬɤɚɯ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ 

K

U
U ɜ

ɧ , ɝɞɟ Uɜ– 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɨɛɦɨɬɤɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɚ, Ʉ – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭɮɚɡɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛɦɨɬɤɚɯ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɣ ɩɪɨɜɟɪɹ-
ɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ); 

 ɝɪɭɩɩɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ G; 
 ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɨɬ ɡɚɜɨɞɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 100
ɡɚɜ

ɡɚɜ 
K

K- K
K , 

ɝɞɟ К – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, Кɡɚɜ – 
ɡɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 

2.1.14 ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɏɏ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɜɫɬɪɨɟɧ-
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ɧɨɝɨ ɜ ɛɥɨɤ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɂɡɦɟɪɢɬɟɥɹ (ɞɚɥɟɟ – ɜɫɬɪɨɟɧɧɵɣ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ), ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ 
ɏɏ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɨɩɵɬɚ ɏɏ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɍɚɛɥɢɰɚ 2.1 

Ⱦɢɚɩɚɡɨɧ ɡɧɚ-
ɱɟɧɢɣ  ɧɚɩɪɹ-

ɠɟɧɢɹ ɜɫɬɪɨɟɧ-
ɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ, ȼ 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ  

ɧɚɩɪɹɠɟɧɢɹ, 
% 

ɧɟ ɛɨɥɟɟ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɱɚ-

ɫɬɨɬɵ,  
Ƚɰ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ  

ɫɢɥɵ ɬɨɤɚ,  
Ⱥ 

Ɉɬ 30 ɞɨ 50 ±1 
50 3 

Ɉɬ 50 ɞɨ 380 ±0,5 
 

Ɍɚɛɥɢɰɚ 2.2 
Ⱦɢɚɩɚɡɨɧ  
ɡɧɚɱɟɧɢɣ  

ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ  
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, 

 ȼ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ 
ɱɚɫɬɨɬɵ,  

Ƚɰ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ  

ɫɢɥɵ ɬɨɤɚ,  
Ⱥ 

Ɉɬ 30 ɞɨ 420 50 50 
 
 
 

2.1.15 ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɄɁ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɧɟɲɧɟɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ɍɟɯɧɢ-
ɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

Ɍɚɛɥɢɰɚ 2.3 
Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ  

ɮɚɡɧɵɯ  
ɧɚɩɪɹɠɟɧɢɣ ɜɧɟɲɧɟɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, 
 ȼ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ 
  ɱɚɫɬɨɬɵ,  

Ƚɰ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ  

ɫɢɥɵ ɬɨɤɚ,  
Ⱥ 

Ɉɬ 30 ɞɨ 245 50 50 
 

2.1.16 ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɯɟɦɵ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɬɧɨɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨ-
ɦɨɳɶɸ ɬɪɟɯɮɚɡɧɨɝɨ ɜɫɬɪɨɟɧɧɨɝɨ ɢɥɢ ɜɧɟɲɧɟɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢ-
ɤɚ ɩɢɬɚɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪ-
ɦɚɰɢɢ) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɧɟɲɧɟɦɭ 
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ɢɫɬɨɱɧɢɤɭ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

Ɍɚɛɥɢɰɚ 2.4 
Ⱦɢɚɩɚɡɨɧ 
 ɡɧɚɱɟɧɢɣ   

ɦɟɠɞɭɮɚɡɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 
ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ  
ɩɢɬɚɧɢɹ, 

ȼ 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ  

ɧɚɩɪɹɠɟɧɢɹ,
% 

ɧɟ ɛɨɥɟɟ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɪɚɡɧɨɫɬɶ 

 ɦɟɠɞɭɮɚɡɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ,  

% 
ɧɟ ɛɨɥɟɟ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɱɚ-

ɫɬɨɬɵ,  
Ƚɰ 

Ɇɚɤɫ. 
ɡɧɚɱɟɧɢɟ 

ɫɢɥɵ  
ɬɨɤɚ,  

Ⱥ 

Ɉɬ 30 ɞɨ 380 ±10 ±1 50 0,15 
 

Ɍɚɛɥɢɰɚ 2.5 
Ⱦɢɚɩɚɡɨɧ 
 ɡɧɚɱɟɧɢɣ  

ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ  
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, 

 ȼ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ 
  ɱɚɫɬɨɬɵ,  

Ƚɰ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ  

ɫɢɥɵ ɬɨɤɚ,  
Ⱥ 

Ɉɬ 30 ɞɨ 420 50 50 
 

 
2.1.17 Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɪɟɧɢɣ, ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɨɫɧɨɜɧɨɣ ɩɨ-

ɝɪɟɲɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6.  
Ɍɚɛɥɢɰɚ 2.6 

ɂɡɦɟɪɹɟɦɚɹ 
ɜɟɥɢɱɢɧɚ 

ɂɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ 

Ⱦɢɚɩɚɡɨɧ ɢɡ-
ɦɟɪɟɧɢɹ 

Ɋɟɠɢɦɵ  
ɢɡɦɟɪɟɧɢɹ  
ɩɨ ɬɨɤɭ ɢ 

ɧɚɩɪɹɠɟɧɢɸ

ɉɪɟɞɟɥɵ 
ɞɨɩɭɫɤɚɟɦɨɣ 

 ɨɫɧɨɜɧɨɣ 
 ɩɨɝɪɟɲɧɨɫɬɢ 

ɇɚɩɪɹɠɟɧɢɟ 
ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ 

ȼɫɬɪ. 
Ɉɬ 30 ɞɨ 420 ȼ – ±0,2 % 

ȼɧɟɲɧ.
ɋɢɥɚ   

ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ 

ȼɫɬɪ. Ɉɬ 0,01 ɞɨ 3 Ⱥ – ±0,3 % 

ȼɧɟɲɧ. Ɉɬ 0,2 ɞɨ 50 Ⱥ – ±0,4 % 

ɑɚɫɬɨɬɚ  
ɧɚɩɪɹɠɟɧɢɹ  

ɢ ɬɨɤɚ 

ȼɫɬɪ. 
Ɉɬ 49 ɞɨ 51 Ƚɰ – ±0,03 % 

ȼɧɟɲɧ.

ɉɨɥɧɨɟ  
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ȼɫɬɪ. – – – 

ȼɧɟɲɧ. Ɉɬ 0,6 
ɞɨ 1200 Ɉɦ 

Ɉɬ 0,2  
ɞɨ 50 Ⱥ ±(0,004Z+0,003) Ɉɦ
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ɂɡɦɟɪɹɟɦɚɹ 
ɜɟɥɢɱɢɧɚ 

ɂɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ 

Ⱦɢɚɩɚɡɨɧ ɢɡ-
ɦɟɪɟɧɢɹ 

Ɋɟɠɢɦɵ  
ɢɡɦɟɪɟɧɢɹ  
ɩɨ ɬɨɤɭ ɢ 

ɧɚɩɪɹɠɟɧɢɸ

ɉɪɟɞɟɥɵ 
ɞɨɩɭɫɤɚɟɦɨɣ 

 ɨɫɧɨɜɧɨɣ 
 ɩɨɝɪɟɲɧɨɫɬɢ 

Ⱥɤɬɢɜɧɚɹ  
ɫɨɫɬɚɜɥɹɸɳɚɹ 

ɩɨɥɧɨɣ  
ɦɨɳɧɨɫɬɢ 

ȼɫɬɪ. Ɉɬ 1  
ɞɨ 1200 ȼɬ 

Ɉɬ 0,01 
ɞɨ 3 Ⱥ 

 0,004ꞏUꞏI ȼɬ 
ȼɧɟɲɧ. Ɉɬ 6 

 ɞɨ 20000 ȼɬ 
Ɉɬ 0,2 

 ɞɨ 50 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɨɳɧɨɫɬɢ 

ȼɫɬɪ. 
ɨɬ -1 ɞɨ 1 

Ɉɬ 0,01 
 ɞɨ 3 Ⱥ  0,002 

ȼɧɟɲɧ. Ɉɬ 0,2  
ɞɨ 50 Ⱥ 0,001)(0,003 

U

I  

Ɉɬɧɨɲɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɣ  

(ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ)

ȼɫɬɪ. 
ɨɬ 1 

ɞɨ 1000 

Ɇɟɠɞɭɮɚɡ-
ɧɨɟ ɧɚɩɪɹɠɟ-

ɧɢɟ ɧɚ ɨɛ-
ɦɨɬɤɟ ɇɇ – 

ɨɬ 0,2 ɞɨ 530 ȼ

±0,3% 
ȼɧɟɲɧ.

Ɋɚɡɧɨɫɬɶ ɮɚɡ 
ɦɟɠɞɭ 

ɧɚɩɪɹɠɟɧɢɹɦɢ

ȼɫɬɪ. 
ɨɬ –180° 
ɞɨ 180° 

Ɇɟɠɞɭɮɚɡɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɧɚ ɨɛɦɨɬɤɟ 
ɇɇ – ɨɬ 0,2  

ɞɨ 530 ȼ 

±0,1° 
ȼɧɟɲɧ.

Ɋɚɡɧɨɫɬɶ ɮɚɡ 
ɦɟɠɞɭ 

ɬɨɤɨɦ ɢ ɧɚɩɪɹ-
ɠɟɧɢɟɦ 

ȼɫɬɪ. 
ɨɬ –180° 
ɞɨ 180° 

Ɉɬ 0,01 ɞɨ 3 Ⱥ, 
ɨɬ 30 ɞɨ 420 ȼ 

±0,1° 

ȼɧɟɲɧ. Ɉɬ 0,2 ɞɨ 50 Ⱥ 
ɨɬ 30 ɞɨ 420 ȼ 

0,06)(0,2 
U

I  

Z – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ  ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɜ ɨɦɚɯ; 
I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ  ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ, ɜ ɚɦɩɟɪɚɯ; 
U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ  ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɜɨɥɶɬɚɯ 

 
 

2.1.18 ɉɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɵɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɂɡɦɟ-
ɪɢɬɟɥɹ  ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜɟɥɢɱɢɧ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.6, ɜɵɡɜɚɧɧɵɯ 
ɢɡɦɟɧɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɝɪɚɧɢɰ ɧɨɪɦɚɥɶɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 15 ɞɨ 25 C ɧɚ ɤɚɠɞɵɟ 10 C ɞɨ ɝɪɚɧɢɰ ɪɚɛɨɱɟɝɨ 
ɞɢɚɩɚɡɨɧɚ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɦɢɧɭɫ 10 ɞɨ 40 C, ɪɚɜɧɵ ɨɞɧɨɣ ɱɟɬɜɟɪɬɢ ɩɪɟ-
ɞɟɥɨɜ ɨɫɧɨɜɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

2.1.19  ɉɨɥɧɨɟ ɜɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɂɡɦɟɪɢɬɟɥɹ ɫ ɩɨɞɤɥɸ-
ɱɟɧɧɵɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɤɚɛɟɥɹɦɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɫɢɥɵ ɬɨɤɚ, ɩɪɨ-
ɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ – ɧɟ ɛɨɥɟɟ 0,3 Ɉɦ ɧɚ ɱɚɫɬɨ-
ɬɟ 50 Ƚɰ. 

2.1.20 ɉɨɥɧɨɟ ɜɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɂɡɦɟɪɢɬɟɥɹ ɫ ɩɨɞɤɥɸɱɟɧ-
ɧɵɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɤɚɛɟɥɹɦɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛ-
ɦɨɬɤɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɨɜ ɏɏ ɢ ɄɁ – ɧɟ ɦɟ-
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ɧɟɟ 200 ɤɈɦ ɧɚ ɱɚɫɬɨɬɟ 50 Ƚɰ. 
2.1.21 ɉɨɥɧɨɟ ɜɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɂɡɦɟɪɢɬɟɥɹ ɫ ɩɨɞɤɥɸɱɟɧ-

ɧɵɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɤɚɛɟɥɹɦɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛ-
ɦɨɬɤɟ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫ-
ɮɨɪɦɚɰɢɢ – ɧɟ ɦɟɧɟɟ 500 ɤɈɦ ɧɚ ɱɚɫɬɨɬɟ 50 Ƚɰ. 

2.1.22 ɂɡɦɟɪɢɬɟɥɶ ɧɚɤɚɩɥɢɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ, ɜɵɱɢɫ-
ɥɹɟɬ ɢɯ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɜɵɞɚɟɬ, ɤɚɤ 
ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ 
ɢɡɦɟɪɟɧɢɣ – ɨɬ 10 ɞɨ 50. 

2.1.23 ȼɪɟɦɹ ɥɸɛɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɧɚɤɚɩɥɢɜɚɟɦɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ 10 ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 10 ɫɟɤɭɧɞ. 

2.2 Ʉɨɧɫɬɪɭɤɬивɧɵɟ ɯаɪаɤɬɟɪиɫɬиɤи и ɩиɬаɧиɟ 
2.1.1 ɂɡɦɟɪɢɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ: 
 Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ; 
 Ȼɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ IBM-ɫɨɜɦɟɫɬɢɦɨɝɨ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ; 
 Ȼɥɨɤɚ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ; 
 ɤɨɦɩɥɟɤɬɚ ɤɚɛɟɥɟɣ.  

2.1.2 Ɇɚɫɫɚ ɭɫɬɪɨɣɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɦɩɥɟɤɬ ɂɡɦɟɪɢɬɟɥɹ, ɫɨ-
ɫɬɚɜɥɹɟɬ:  

 Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ  – ɧɟ ɛɨɥɟɟ 16,5 ɤɝ; 
 Ȼɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ  – ɧɟ ɛɨɥɟɟ 1 ɤɝ; 
 Ȼɥɨɤɚ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ – ɧɟ ɛɨɥɟɟ 0,4 ɤɝ; 
 ɤɨɦɩɥɟɤɬɚ ɤɚɛɟɥɟɣ – ɧɟ ɛɨɥɟɟ 20 ɤɝ. 

2.1.3 Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɭɫɬɪɨɣɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɦɩɥɟɤɬ ɂɡ-
ɦɟɪɢɬɟɥɹ, ɫɨɫɬɚɜɥɹɸɬ: 

 Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ  – ɧɟ ɛɨɥɟɟ (420ɯ330ɯ130) ɦɦ; 
 Ȼɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ  – ɧɟ ɛɨɥɟɟ (170ɯ141ɯ32) ɦɦ; 
 Ȼɥɨɤɚ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ – ɧɟ ɛɨɥɟɟ 

(120ɯ85ɯ35) ɦɦ. 
2.1.4 Ʉɨɪɩɭɫɚ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɂɡɦɟɪɢɬɟɥɹ ɩɨ ɫɬɟɩɟɧɢ ɡɚɳɢɬɵ 

ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɬɜɟɪɞɵɯ ɩɪɟɞɦɟɬɨɜ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ IP20 
ɩɨ ȽɈɋɌ 14254. 

2.1.5 ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɂɡɦɟɪɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɫɟɬɢ ɩɟ-
ɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬ 198 ȼ ɞɨ 242 ȼ ɫ ɱɚɫɬɨɬɨɣ ɨɬ 49 Ƚɰ ɞɨ 51 Ƚɰ. 

2.1.6 Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɂɡɦɟɪɢɬɟɥɟɦ ɨɬ ɫɟɬɢ ɷɥɟɤɬɪɨ-
ɩɢɬɚɧɢɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 1500 ȼꞏȺ. 
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3 ɄɈɆɉɅЕɄɌɇɈɋɌɖ 
Ʉɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɂɡɦɟɪɢɬɟɥɹ ɋȺ540 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɛɥɢɰɟ 3.1. 

Ɍɚɛɥɢɰɚ 3.1 

ɇаиɦɟɧɨваɧиɟ Ɉɛɨɡɧаɱɟɧиɟ     Ʉɨɥ.2  ɉɪиɦɟɱаɧиɟ 

Ȼɥɨɤ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 411722.009-01 – 

Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 421151.014-01 – 

ɉɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɉɨɤɭɩɧɨɟ ɢɡɞɟɥɢɟ – 

Ȼɥɨɤ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 411619.012-01 – 

Ȼɥɨɤ ɩɨɞɤɥɸɱɟɧɢɹ 468349.019 – 

Ʉɚɛɟɥɶ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ 
ȼɈɄ2  468615.002 3 ɦ 

Ʉɚɛɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ Ʉɂ  685611.095 25 ɦ 

Ʉɚɛɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ Ʉɂ (KT) 685611.097 3 ɦ 

Ʉɚɛɟɥɶ mini-USB ɉɨɤɭɩɧɨɟ ɢɡɞɟɥɢɟ – 

Ʉɚɛɟɥɶ ɢɧɬɟɪɮɟɣɫɧɵɣ 685614.011 – 

Ʉɚɛɟɥɶ ɩɨɜɟɪɨɱɧɵɣ Ʉɂɉ1 685611.098 – 

Ʉɚɛɟɥɶ ɩɨɜɟɪɨɱɧɵɣ Ʉɂɉ2 685611.098-01 – 

2 Ɂɚɩɢɫɢ ɨ ɤɨɥɢɱɟɫɬɜɟ ɢɡɞɟɥɢɣ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɫɞɟ-
ɥɚɧɵ ɱɟɬɤɨ ɱɟɪɧɵɦɢ ɱɟɪɧɢɥɚɦɢ: ɧɚɥɢɱɢɟ – ɰɢɮɪɚ, ɨɬɫɭɬɫɬɜɢɟ – ɩɪɨɱɟɪɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 
ɇаиɦɟɧɨваɧиɟ Ɉɛɨɡɧаɱɟɧиɟ Ʉɨɥ. ɉɪиɦɟɱаɧиɟ

Ʉɚɛɟɥɶ-ɭɞɥɢɧɢɬɟɥɶ Ʉɍ 685611.088 22 ɦ 

Ʉɚɛɟɥɶ ɩɢɬɚɧɢɹ Ʉɉ (Ȼɂ) 685611.090 – 

Ʉɚɛɟɥɶ ɫɢɥɨɜɨɣ Ʉɋ (ȼɂ) 685651.023 3 ɦ 

Ʉɚɛɟɥɶ ɫɢɥɨɜɨɣ ɞɥɹ ɡɚɤɨɪɚ-
ɱɢɜɚɧɢɹ ɨɛɦɨɬɨɤ ɄɋɁ 685651.024 1,5 ɦ 

Ʉɚɛɟɥɶ ɩɢɬɚɧɢɹ 220 ȼ 50 Ƚɰ ɉɨɤɭɩɧɨɟ ɢɡɞɟɥɢɟ – 
ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɂɡɦɟɪɢɬɟɥɹ (ɞɢɫɤ ɢɧɫɬɚɥɥɹ-
ɰɢɨɧɧɵɣ) 

411182.001 Ʉ – 

Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ. ɑɚɫɬɶ 1. Ɍɟɯɧɢɱɟɫɤɚɹ 
ɷɤɫɩɥɭɚɬɚɰɢɹ  

411182.001 Ɋɗ – 

Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ.ɑɚɫɬɶ 2. Ɋɚɛɨɬɚ ɂɡɦɟɪɢ-
ɬɟɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɋȺ540 ɩɨɞ 
ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ 
"ɋȺ540 Ɂɚɜɨɞ"  

411182.001 Ɋɗ1 – 

Ɇɟɬɨɞɢɤɚ ɩɨɜɟɪɤɢ ɋȺ540 Ɇɉ 206.1-007 
Ɋɚɡɪɚɛɨɬɚɧɚ ɢ 

ɭɬɜɟɪɠɞɟɧɚ 
ɎȽɍɉ ȼɇɂɂɆɋ

28.08.2019 

ɉɚɫɩɨɪɬ 411182.001 ɉɋ – 

ɋɭɦɤɚ 540  323382.020 – 

ɋɭɦɤɚ ɤɚɛɟɥɶɧɚɹ 323382.010 – 
ɋɭɦɤɚ ɭɤɥɚɞɨɱɧɚɹ ɞɥɹ ɩɟɪɫɨ-
ɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɉɨɤɭɩɧɨɟ ɢɡɞɟɥɢɟ – 

ɋɭɦɤɚ ɭɤɥɚɞɨɱɧɚɹ ɞɥɹ Ȼɥɨɤɚ 
ɭɩɪɚɜɥɟɧɢɹ 323382.058 –
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4 ɍɄАɁАɇɂə ɉɈ ɆЕɊАɆ ȻЕɁɈɉАɋɇɈɋɌɂ 
4.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɫɩɨɫɨɛɭ ɡɚɳɢɬɵ ɱɟɥɨɜɟ-

ɤɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢ-
ɹɦ ȽɈɋɌ Ɋ 51350. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɡɚɳɢɬɵ ɧɟɨɛɯɨ-
ɞɢɦɨ, ɱɬɨɛɵ ɪɨɡɟɬɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɂɡɦɟɪɢ-
ɬɟɥɹ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 220/230 ȼ 50 Ƚɰ, ɢɦɟɥɢ ɡɚɠɢɦɵ, ɩɨɞ-
ɤɥɸɱɟɧɧɵɟ ɤ ɤɨɧɬɭɪɭ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ. 

4.2 ɇɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɫɩɵɬɚɧɢɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɂɡɦɟɪɢɬɟɥɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢ ɜɵɩɨɥɧɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɩɪɨɜɟɞɟɧɢɸ ɤɚɠɞɨɝɨ ɜɢ-
ɞɚ ɪɚɛɨɬ. 

4.3 ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɰɟɩɶ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɬɨɱɟɧɚ ɩɟɪɟɞ ɩɨɞ-
ɤɥɸɱɟɧɢɟɦ ɂɡɦɟɪɢɬɟɥɹ. ɇɟɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɦɨ-
ɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɪɚɠɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɢ ɜɵɯɨɞɭ ɚɩɩɚɪɚ-
ɬɭɪɵ ɢɡ ɫɬɪɨɹ. 

4.4 Ɂɚɠɢɦɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ ɂɡɦɟɪɢɬɟɥɹ ɢ ɩɨɞɤɥɸɱɟɧ-
ɧɵɟ ɤ ɧɢɦ ɷɥɟɦɟɧɬɵ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ 
ɨɩɚɫɧɵɦ ɞɥɹ ɠɢɡɧɢ ɧɚɩɪɹɠɟɧɢɟɦ, ɩɨɷɬɨɦɭ ɩɪɢɤɚɫɚɬɶɫɹ ɤ ɧɢɦ ɜɨ 
ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

4.5 ɇɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɫɩɵɬɚɧɢɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɂɡɦɟɪɢɬɟɥɹ 
ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɉɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɧɚ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜ-
ɦɟɫɬɧɨ ɫ ɂɡɦɟɪɢɬɟɥɟɦ. 



21

Хɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɭɫɬɪɨɣɫɬɜɨ, 

ɤɨɧɫɬɪɭɤɰɢя 
ɋА540 

5 ɍɋɌɊɈɃɋɌȼɈ ɂ ɊАȻɈɌА ɂɁɆЕɊɂɌЕɅə 
5.1 Ɉɩиɫаɧиɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Ȼɍ ɩɪɟɞ-

ɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1.  

Ɇɉɇ1 Ⱥɐɉ1 

Ɇɉɇ2 Ⱥɐɉ2 
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Ɋɢɫɭɧɨɤ 5.1 
Ȼɥɨɤ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɜɤɥɸɱɚɟɬ: 
R1…R8 – ɞɟɥɢɬɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɚɦ-

ɩɥɢɬɭɞɵ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɨɩɵɬɚɯ ɏɏ, ɄɁ, 
ɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫ-
ɮɨɪɦɚɰɢɢ); 

R9…R14 – ɞɟɥɢɬɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɚɦɩɥɢ-
ɬɭɞɵ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ; 

Ɇɉɇ1, Ɇɉɇ2 – ɦɚɫɲɬɚɛɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɧɚɩɪɹɠɟɧɢɣ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ 
ɫ ɰɟɥɶɸ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɞɢɚɩɚɡɨɧɚ Ⱥɐɉ; 

Ⱥɐɉ1, Ⱥɐɉ2 – ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɵɣ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ ɜ ɞɜɨɢɱɧɵɣ ɤɨɞ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɚɥɟɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ; 

Ʉ1 – ɤɨɦɦɭɬɚɬɨɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɵɛɨɪɚ ɢɡɦɟɪɹɟɦɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɨɜ ɏɏ, ɄɁ ɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ; 
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Ʉ2 – ɤɨɦɦɭɬɚɬɨɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɵɛɨɪɚ ɢɡɦɟɪɹɟɦɨɝɨ 
ɬɨɤɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɨɜ ɏɏ ɢ ɄɁ ɢɥɢ ɢɡɦɟɪɹɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ; 

ɄɆ – ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɤɨɧɮɢɝɭɪɢ-
ɪɨɜɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ ɩɪɨɜɟɞɟ-
ɧɢɹ ɨɩɵɬɚ ɏɏ ɩɪɢ ɦɚɥɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɩɪɢɜɟɞɟɧɧɨɦ ɜ ȽɈɋɌ 3484.1; 

ȼɂɇ – ɜɫɬɪɨɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɣ, ɤɚɤ ɨɞɧɨ-
ɮɚɡɧɵɣ ɢɫɬɨɱɧɢɤ ɞɥɹ ɩɢɬɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɨɩɵɬɚ ɏɏ ɢ ɤɚɤ ɬɪɟɯɮɚɡɧɵɣ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫ-
ɮɨɪɦɚɰɢɢ; 

Ɏɋɂ – ɮɨɪɦɢɪɨɜɚɬɟɥɶ ɫɢɧɯɪɨɢɦɩɭɥɶɫɨɜ; 
ɉɌɇ1, ɉɌɇ3 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɹɟɦɨɝɨ ɬɨɤɚ ɜ ɧɚɩɪɹɠɟ-

ɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɬɨɤɚ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 
ɧɚɩɪɹɠɟɧɢɹ; 

ɉɌɇ2 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɹɟɦɨɝɨ ɬɨɤɚ ɜ ɧɚɩɪɹɠɟɧɢɟ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɣ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɬɨɤɚ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 
ɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɬɨɤɚ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

ɆɄ – ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɨɛɪɚɛɨɬɤɭ ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ ɢɡɦɟɪɟɧɢɹ ɢ ɩɟɪɟɞɚ-
ɱɭ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɉɄ ɢɥɢ Ȼɍ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ 
ɢ ɨɬɨɛɪɚɠɟɧɢɹ; 

ȼɈɄ – ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɟɪɟɞɚ-
ɱɭ ɞɚɧɧɵɯ ɢ ɝɚɥɶɜɚɧɢɱɟɫɤɭɸ ɪɚɡɜɹɡɤɭ ɦɟɠɞɭ Ɇɉ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɛɥɨɤɚ ɢ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢɥɢ Ȼɍ.  

Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɫɧɚɛɠɟɧ ɫɟɧɫɨɪɧɵɦ ɷɤɪɚɧɨɦ. ɋɟɧɫɨɪɧɵɣ 
ɷɤɪɚɧ – ɷɬɨ ɤɨɨɪɞɢɧɚɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɨɡɜɨɥɹɸɳɟɟ ɩɭɬɟɦ ɩɪɢɤɨɫ-
ɧɨɜɟɧɢɹ ɩɚɥɶɰɟɦ ɢɥɢ ɫɬɢɥɭɫɨɦ ɤ ɨɛɥɚɫɬɢ ɷɤɪɚɧɚ ɦɨɧɢɬɨɪɚ ɩɪɨɢɡ-
ɜɨɞɢɬɶ ɜɵɛɨɪ ɧɟɨɛɯɨɞɢɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɚɧɧɵɯ, ɦɟɧɸ ɢɥɢ ɨɫɭɳɟɫɬɜ-
ɥɹɬɶ ɜɜɨɞ ɞɚɧɧɵɯ. 

Ȼɥɨɤ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɣ (ɞɚɥɟɟ – Ȼɋɍ) ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɩɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɟ. Ʉɚɤ ɜɢɞ-
ɧɨ ɢɡ ɪɢɫɭɧɤɚ 5.1, Ȼɋɍ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫ 
Ȼɍ. ɋ ɩɨɦɨɳɶɸ Ȼɋɍ ɤ Ȼɥɨɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɤɥɸ-
ɱɟɧ ɉɄ (ɬɨɱɟɱɧɚɹ ɥɢɧɢɹ), ɤɨɬɨɪɵɣ ɜɡɚɦɟɧ Ȼɍ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ 
ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɂɡɦɟɪɢɬɟɥɟɦ.  

ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ Ȼɍ ɤ ɉɄ  ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɫɱɢɬɵɜɚɧɢɟ ɚɪ-
ɯɢɜɚ Ȼɍ ɜ ɉɄ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɨɜ ɏɏ ɢ ɄɁ ɂɡɦɟɪɢɬɟɥɶ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɩɪɨɜɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɬɨɤɚ, ɩɪɨɬɟɤɚɸɳɟɝɨ 
ɱɟɪɟɡ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɹ. ȼ ɷɬɢɯ ɨɩɵɬɚɯ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɴɟɤɬɚ 
ɢɡɦɟɪɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɟɬɵɪɟɯɡɚɠɢɦɧɚɹ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɝɪɭɩɩɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɹ ɂɡɦɟɪɢɬɟɥɶ ɫ ɩɨ-
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ɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ ɢ ɜɯɨɞɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɜɵ-
ɩɨɥɧɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ ɞɜɭɯ ɧɚɩɪɹɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢ ɝɪɭɩɩɵ 
ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ. 

ɂɡɦɟɪɢɬɟɥɶ ɧɚɤɚɩɥɢɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɢ ɜɵɱɢɫɥɹɟɬ ɢɯ 
ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. Ʉɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 50 

5.2 Ɋаɛɨɬа ɂɡɦɟɪиɬɟɥя ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɯɨɥɨɫɬɨɝɨ 
ɯɨɞа  

ɂɡɦɟɪɟɧɢɟ ɩɨɬɟɪɶ ɏɏ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɹɬ ɫ 
ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ: ɜɨɡɦɨɠɧɵɯ ɜɢɬɤɨɜɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ, ɡɚ-
ɦɵɤɚɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɢ ɡɚɦɵɤɚɧɢɣ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ 
ɧɚ ɛɚɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɉɩɵɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 
– ɧɚ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ – ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɧɨɦɢ-

ɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɧɢɡɤɨɣ ɫɬɨɪɨɧɟ ɛɨɥɟɟ 400 ȼ. ɋɩɨɫɨɛ ɨɩɢ-
ɫɚɧ ɜ 6.2 ɩɪɢ ɪɚɛɨɬɟ ɨɬ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ Ȼɍ ɢ ɜ 7.1 ɩɪɢ ɪɚɛɨɬɟ ɨɬ 
ɉɄ; 

– ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ – ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɧɨɦɢ-
ɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 400 ȼ, 230 ȼ ɧɚ ɧɢɡɤɨɣ ɫɬɨɪɨɧɟ. ɋɩɨɫɨɛ ɨɩɢ-
ɫɚɧ ɜ 6.3 ɩɪɢ ɪɚɛɨɬɟ ɨɬ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ Ȼɍ ɢ ɜ 7.2 ɩɪɢ ɪɚɛɨɬɟ ɨɬ 
ɉɄ. 

ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɰɟɩɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɏɏ ɧɚ ɩɨɧɢɠɟɧɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɬɚɧɚ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɢɥɢ ɨɬ ɜɧɟɲɧɟɝɨ 
(ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɥɢ ɪɟɝɭɥɢɪɭɟɦɨɝɨ) ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ȼɧɟɲɧɢɣ 
ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɢɡ-
ɜɟɫɬɧɨ, ɱɬɨ ɫɢɥɚ ɬɨɤɚ ɜɵɲɟ 3 Ⱥ. ȿɫɥɢ ɬɨɤ ɧɢɠɟ 3 Ⱥ, ɬɨ ɜɫɟɝɞɚ ɫɥɟɞɭ-
ɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɬɪɨɟɧɧɵɣ ɢɫɬɨɱɧɢɤ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɏɏ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɢɡɦɟ-
ɪɢɬɟɥɶɧɚɹ ɰɟɩɶ ɡɚɩɢɬɵɜɚɟɬɫɹ ɨɬ ɜɧɟɲɧɟɝɨ (ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɥɢ 
ɪɟɝɭɥɢɪɭɟɦɨɝɨ) ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɏɏ 
ɧɚ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢ ɩɢɬɚɧɢɢ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

Ɉɩɵɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɞɥɹ ɬɪɟɯ-
ɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɜɢɞɟ ɬɪɟɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɵɯ ɨɞɧɨɮɚɡɧɵɯ ɨɩɵɬɨɜ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 
3484.1. ɉɪɨɜɟɪɹɟɦɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɂɡɦɟɪɢɬɟɥɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ (ȼɂɇ) ɱɟɪɟɡ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ (ɄɆ) ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɵɜɨɞɵ ɨɛɦɨɬɤɢ ɇɇ 
ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɄɆ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɦɢɤɪɨ-
ɤɨɧɬɪɨɥɥɟɪɚ (ɆɄ) ɤɨɧɮɢɝɭɪɢɪɭɟɬ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ  ɫ ɚɥɝɨɪɢɬɦɨɦ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɚ ɏɏ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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1) ɡɚɦɵɤɚɟɬɫɹ ɧɚɤɨɪɨɬɤɨ ɨɛɦɨɬɤɚ ɮɚɡɵ ɚ, ɜɨɡɛɭɠɞɚɸɬɫɹ ɨɛ-
ɦɨɬɤɢ ɮɚɡ ɜ ɢ ɫ; 

2) ɡɚɦɵɤɚɟɬɫɹ ɧɚɤɨɪɨɬɤɨ ɨɛɦɨɬɤɚ ɮɚɡɵ ɜ, ɜɨɡɛɭɠɞɚɸɬɫɹ ɨɛ-
ɦɨɬɤɢ ɮɚɡ ɚ ɢ ɫ; 

3) ɡɚɦɵɤɚɟɬɫɹ ɧɚɤɨɪɨɬɤɨ ɨɛɦɨɬɤɚ ɮɚɡɵ ɫ, ɜɨɡɛɭɠɞɚɸɬɫɹ ɨɛ-
ɦɨɬɤɢ ɮɚɡ ɚ ɢ b. 
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Ɋɢɫɭɧɨɤ 5.2 

ȼ ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɜɨɡ-
ɛɭɠɞɚɟɦɵɯ ɨɛɦɨɬɨɤ ɢ ɬɨɤɚ, ɩɪɨɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɜɨɡɛɭɠɞɚɟɦɵɟ ɨɛɦɨɬɤɢ. 

ȼɯɨɞɧɵɟ ɞɟɥɢɬɟɥɢ R1…R8, ɤɨɦɦɭɬɚɬɨɪ Ʉ1 ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɤɚɧɚɥ 1 ɨɛɟɫɩɟɱɢɜɚɸɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɜɵɛɨɪ ɢ ɢɡɦɟɪɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ U. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ ɆɄ. Ɉɞ-
ɧɨɜɪɟɦɟɧɧɨ ɫ ɢɡɦɟɪɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ U ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɪɟɧɢɟ 
ɬɨɤɚ I, ɩɪɨɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɜɨɡɛɭɠɞɚɟɦɵɟ ɨɛɦɨɬɤɢ ɩɪɨɜɟɪɹɟɦɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɍɪɚɤɬ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɫɨɫɬɨɢɬ ɢɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟ-
ɥɹ "ɬɨɤ-ɧɚɩɪɹɠɟɧɢɟ" ɉɌɇ2, ɤɨɦɦɭɬɚɬɨɪɚ Ʉ2 ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɤɚɧɚɥɚ 2. ɂɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ I ɬɚɤɠɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ 
Ɇɉ ɢ ɡɚɬɟɦ ɩɨ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɦɭ ɤɚɛɟɥɸ ɩɟɪɟɞɚɟɬɫɹ ɜ ɩɟɪɫɨ-
ɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɢ ɨɬɨɛɪɚɠɟɧɢɹ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ, ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɆɄ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɉɄ ɢɥɢ 
Ȼɍ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ P ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ cos, ɝɞɟ  – ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ ɬɨɤɨɦ ɢ 
ɧɚɩɪɹɠɟɧɢɟɦ.  
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Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹɸɬɫɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ 
ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɨɞɢɥɫɹ ɨɩɵɬ ɏɏ, ɩɨ 
ɮɨɪɦɭɥɟ 

2









U

U
PP ɧɏɏ

ɩ
, 

ɝɞɟ P – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɳɧɨɫɬɢ; 
U – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
Uɧɏɏ – ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɏɏ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, 
ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɳɧɨɫɬɢ ɩɨ 
ɮɨɪɦɭɥɟ  

100
ɡɚɜ

ɡɚɜɩ 
P

P- P
P , 

ɝɞɟ Pɩ – ɩɪɢɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɳɧɨɫɬɢ; 
Pɡɚɜ – ɡɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɳɧɨɫɬɢ.  
ȼɫɟ ɢɡɦɟɪɟɧɧɵɟ ɢ ɜɵɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ 

ɷɤɪɚɧɟ ɉɄ ɢɥɢ Ȼɍ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɯɨ-
ɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ (ɨɩɵɬɚ ɏɏɇ) ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.3. 
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Ɉɩɵɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɞɥɹ ɬɪɟɯ-
ɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ ɢ 
0,23 ɤȼ ɧɚ ɧɢɡɤɨɣ ɫɬɨɪɨɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ ɜɨɡɛɭɠɞɟ-
ɧɢɢ ɧɢɡɤɨɜɨɥɶɬɧɨɣ ɨɛɦɨɬɤɢ ɧɚɩɪɹɠɟɧɢɟɦ ɪɚɜɧɵɦ ɧɨɦɢɧɚɥɶɧɨɦɭ. 
ɉɪɨɜɟɪɹɟɦɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɂɡɦɟɪɢɬɟɥɸ, ɬɚɤ ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.3.  

ɇɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɬɪɟɯɮɚɡɧɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɤɨɦɦɭɬɚɬɨɪ (Ʉ) ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɵɜɨɞɵ ɨɛɦɨɬ-
ɤɢ ɇɇ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ʉɨɦɦɭɬɚɬɨɪɵ (Ʉ1) ɢ (Ʉ2) ɩɨɞ-
ɤɥɸɱɚɸɬ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɤɚɧɚɥɵ ɤ ɤɚɠɞɨɣ ɢɡ ɮɚɡ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 1) ɢ 
ɬɨɤɚ (ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 2). Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ 
ɜ ɩɚɦɹɬɢ (ɆɄ). ɂɡ ɩɚɦɹɬɢ ɆɄ ɞɚɧɧɵɟ ɩɨɫɬɭɩɚɸɬ ɜ ɉɄ ɢɥɢ Ȼɍ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɹ ɬɨɤɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɩɨɬɟɪɶ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɵɬɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹ-
ɠɟɧɢɢ ɧɢɤɚɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɧɟɲɧɢɯ ɤɨɦɦɭɬɚɰɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

5.3 Ɋаɛɨɬа ɂɡɦɟɪиɬɟɥя ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɤɨɪɨɬɤɨɝɨ 
ɡаɦɵɤаɧия ɬɪаɧɫɮɨɪɦаɬɨɪɨв  

ɉɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɥɨɜɵɯ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɞɟɮɨɪ-
ɦɚɰɢɣ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ, ɜɵɡɜɚɧɧɵɯ ɫɤɜɨɡɧɵɦɢ 
ɤɨɪɨɬɤɢɦɢ ɡɚɦɵɤɚɧɢɹɦɢ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 3484.1 ɨɩɵɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɢ 
ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɩɚɪɵ ɨɛɦɨɬɨɤ. Ɉɞɧɭ ɢɡ ɨɛɦɨɬɨɤ ɡɚɦɵɤɚɸɬ ɧɚɤɨɪɨɬ-
ɤɨ, ɞɪɭɝɭɸ ɩɢɬɚɸɬ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɱɚɫɬɨɬɵ, ɨɫɬɚɥɶɧɵɟ ɨɛɦɨɬɤɢ ɪɚɡɦɵɤɚɸɬ. Ɂɚɦɵɤɚɧɢɟ ɨɛɦɨɬɤɢ ɧɚɤɨ-
ɪɨɬɤɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɨɟɞɢɧɟɧɢɟɦ ɟɟ ɥɢɧɟɣɧɵɯ ɡɚɠɢɦɨɜ ɦɟɠɞɭ ɫɨ-
ɛɨɣ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɢɡɦɟɪɢɬɟɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɄɁ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4.  

ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɄɁ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

ɇɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɱɟɪɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚ-
ɬɟɥɶ К ɩɨɫɬɭɩɚɟɬ ɧɚ ɨɛɦɨɬɤɭ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɚɥɟɟ – ȼɇ), 
ɩɪɢ ɷɬɨɦ ɨɛɦɨɬɤɭ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɚɥɟɟ – ɇɇ) ɡɚɤɨɪɚɱɢɜɚɸɬ. 

ɂɡɦɟɪɟɧɢɟ ɬɨɤɚ I, ɩɪɨɬɟɤɚɸɳɟɝɨ ɱɟɪɟɡ ɨɛɦɨɬɤɭ, ɢ ɧɚɩɪɹɠɟɧɢɹ U 
ɧɚ ɨɛɦɨɬɤɟ ɜɵɩɨɥɧɹɸɬ ɩɨɨɱɟɪɟɞɧɨ ɞɥɹ ɤɚɠɞɨɣ ɮɚɡɵ. 
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Ɋɢɫɭɧɨɤ 5.4 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ ɢɫɩɨɥɶɡɭɸɬ-
ɫɹ ɉɄ ɢɥɢ Ȼɍ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ: ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Z, ɩɨɥɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɤ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɱɚɫɬɨɬɵ ɩɨ 
ɮɨɪɦɭɥɟ 

Z
F

Z 
50

ɩ
, 

ɝɞɟ Z – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 
F – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ, 

ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 

100Δ
ɤɛ

ɤɛɩ 



Z

ZZ
Z , 

ɝɞɟ Zɩ – ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɤ ɧɨ-
ɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɱɚɫɬɨɬɵ; 

Zɤɛ – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɁ (ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ 
ɢɥɢ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɄɁ).  

Ɋɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɉɄ ɢɥɢ Ȼɍ. 

5.4 Ɋаɛɨɬа ɂɡɦɟɪиɬɟɥя ɩɪи иɡɦɟɪɟɧии ɨɬɧɨɲɟɧия ɧаɩɪя-
ɠɟɧиɣ (ɤɨɷɮɮиɰиɟɧɬа ɬɪаɧɫɮɨɪɦаɰии) ɬɪаɧɫɮɨɪɦаɬɨɪɨв  

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɢɡɦɟɪɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɂɡ-
ɦɟɪɢɬɟɥɶ ɨɩɪɟɞɟɥɹɟɬ ɝɪɭɩɩɭ ɫɨɟɞɢɧɟɧɢɣ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɂɡ-
ɦɟɪɟɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɨɜɨɞɹɬ ɩɪɢ 
ɬɪɟɯɮɚɡɧɨɦ ɜɨɡɛɭɠɞɟɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 3484.1.  
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ɤɨɧɫɬɪɭɤɰɢяɋА540 

ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɢɥɢ ɜɧɟɲɧɟɝɨ 
ɬɪɟɯɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɝɪɭɩɩɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɩɪɢ ɩɢɬɚ-
ɧɢɢ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5.  
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Ɋɢɫɭɧɨɤ 5.5 

ɇɚɩɪɹɠɟɧɢɟ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨ-
ɫɬɭɩɚɟɬ ɧɚ ɨɛɦɨɬɤɭ ȼɇ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɟɨɛɪɚɡɨɜɚ-
ɧɢɟ, ɜɵɛɨɪ ɢ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɦɨɬɤɟ ȼɇ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɜɯɨɞɧɵɯ ɞɟɥɢɬɟɥɟɣ (R1…R8), ɤɨɦɦɭɬɚɬɨɪɚ К1 ɢ ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ 1. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɢɡɦɟɪɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛ-
ɦɨɬɤɟ ȼɇ ɩɪɨɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛɦɨɬɤɟ ɇɇ ɩɪɨɜɟɪɹ-
ɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛɦɨɬɤɟ ɇɇ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɯɨɞɧɵɯ ɞɟɥɢɬɟɥɟɣ R9…R14, ɤɨɦɦɭɬɚɬɨɪɚ 
К2 ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ 2. 

 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɪɚɡɧɨɫɬɢ ɮɚɡ ɦɟɠɞɭ 
ɧɚɩɪɹɠɟɧɢɹɦɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫ-
ɮɨɪɦɚɰɢɢ ɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɩɩɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ. 

ȼɫɟ ɢɡɦɟɪɟɧɧɵɟ ɢ ɜɵɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ 
ɷɤɪɚɧɟ ɉɄ ɢɥɢ Ȼɍ.  
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5.5 Ʉɨɧɫɬɪɭɤɰия ɂɡɦɟɪиɬɟɥя 
ɇɚ ɪɢɫɭɧɤɟ 5.6 ɩɨɤɚɡɚɧ ɜɢɞ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢ-

ɬɟɥɶɧɨɝɨ, ɚ ɧɚ ɪɢɫɭɧɤɟ 5.7 – ɜɢɞ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɜɟɪɯɭ. 

       1 – ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ ɫɟɬɢ 220 ȼ 50 Ƚɰ; 
       2 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɜɨɥɨɤɨɧɧɨ-
ɨɩɬɢɱɟɫɤɨɝɨ (ȼɈɄ2); 
       3 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɵɜɨɞɚ Ʉɂ(Ⱥ) ɤɚɛɟ-
ɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ Ʉɂ 685611.067; 
       4 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɵɜɨɞɚ Ʉɂ(B)  ɤɚɛɟ-
ɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ Ʉɂ 685611.067; 
       5 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɵɜɨɞɚ Ʉɂ(C) ɤɚɛɟ-
ɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ Ʉɂ 685611.067; 
       6 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɵɜɨɞɚ Ʉɂ(N) ɤɚɛɟ-
ɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ Ʉɂ 685611.067; 
       7 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɩɢɬɚ-
ɧɢɹ Ʉɉ(Ȼɂ) 685611.066; 
       8 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɫɢɝɧɚɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ3 

Ɋɢɫɭɧɨɤ 5.6 

1 – ɡɚɳɢɬɧɚɹ ɫɟɬɤɚ ɜɟɧɬɢɥɹɬɨɪɚ; 
2 – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; 
3 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɫɢɥɨɜɨɝɨ Ʉɋ (ȼɂ) 685651.023; 
4 – ɤɨɪɩɭɫɧɨɣ ɡɚɠɢɦ; 
5 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ Ʉɂ (ɄɌ) 685611.069; 
6 – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

Ɋɢɫɭɧɨɤ 5.7 

ɇɚ ɪɢɫɭɧɤɟ 5.8 ɩɨɤɚɡɚɧ Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɫ ɫɟɧɫɨɪɧɵɦ ɷɤɪɚɧɨɦ. 
ɍɩɪɚɜɥɟɧɢɟ ɪɟɠɢɦɚɦɢ ɂɡɦɟɪɢɬɟɥɹ ɫ ɩɨɦɨɳɶɸ Ȼɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɠɚɬɢɟɦ ɧɚ ɷɤɪɚɧ ɩɚɥɶɰɚ ɢɥɢ ɫɬɢɥɭɫɚ. 

ɇɚ ɪɢɫɭɧɤɟ 5.9 ɩɨɤɚɡɚɧ Ȼɥɨɤ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
411619.012, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɨɞɤɥɸɱɟɧɢɟ Ȼɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɤ 
Ȼɥɨɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɢɥɢ ɉɄ (ɪɢɫɭɧɨɤ 5.9). 

3 ɋɢɝɧɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɤɨɦɩɥɟɤɬ ɧɟ ɜɯɨɞɢɬ. 
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1
2

3

1 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɢɧɬɟɪɮɟɣɫɧɨɝɨ 685614.011; 
2 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ mini USB; 
3 – ɫɟɧɫɨɪɧɵɣ ɷɤɪɚɧ

Ɋɢɫɭɧɨɤ 5.8 

1 –  ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɩɢɬɚɧɢɹ 220 ȼ 50 Ƚɰ; 
2 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɝɨ (ȼɈɄ2) 468615.002; 
3 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɢɧɬɟɪɮɟɣɫɧɨɝɨ 685614.011; 
4 – ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ mini-USB; 
5 – ɜɵɤɥɸɱɚɬɟɥɶ "ɋȿɌɖ" 

Ɋɢɫɭɧɨɤ 5.9 

2

1

3

4

5
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6 ɊАȻɈɌА ɂɁɆЕɊɂɌЕɅə ɉɊɂ ɍɉɊАȼɅЕɇɂɂ ɈɌ ȻɅɈɄА 
ɍɉɊАȼɅЕɇɂə 

6.1 ɉɨɞɝɨɬɨвɤа ɤ ɪаɛɨɬɟ 
6.1.1 ȼвɨɞ ɞаɬɵ и вɪɟɦɟɧи 

1) ɋɨɛɪɚɬɶ ɂɡɦɟɪɢɬɟɥɶ (ɪɢɫɭɧɨɤ 6.1).
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɥɸɛɨɦ ɦɟ-
ɫɬɟ ɷɤɪɚɧɚ Ȼɍ (ɪɢɫɭɧɨɤ 6.2). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟ-
ɧɸ" (ɪɢɫɭɧɨɤ 6.3). 

~220 ȼ 50 Ƚɰ

"ȼɈɄ 2" 

"Ʉɉ(Ȼɂ)" 
~220 ȼ 50 Ƚɰ 

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"Ȼɋɍ 

Ȼɍ 

Ɋɢɫɭɧɨɤ 6.1 

4) ɉɟɪɟɣɬɢ ɜ ɪɟɠɢɦ ɧɚɫɬɪɨɣɤɢ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ"

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ , ɧɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭ-
ɧɨɤ 6.4). 

5) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ⱦɚɬɚ ɢ ɜɪɟɦɹ", ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "ɇɚɫɬɪɨɣɤɚ"
ɧɚɠɚɬɶ ɧɚ ɫɬɪɨɤɭ "Ⱦɚɬɚ ɢ ɜɪɟɦɹ", ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ⱦɚɬɚ ɢ 
ɜɪɟɦɹ " (ɪɢɫɭɧɨɤ 6.5).  
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Ɋɢɫɭɧɨɤ 6.2 Ɋɢɫɭɧɨɤ 6.3 

6) ȼɜɟɫɬɢ ɞɚɬɭ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ⱦɚɬɚ" (ɪɢɫɭɧɨɤ 6.5), ɚ ɡɚ-
ɬɟɦ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ, ɜɜɟɫɬɢ ɞɚɬɭ. 

Ɋɢɫɭɧɨɤ 6.4 Ɋɢɫɭɧɨɤ 6.5 

7) ȼɜɟɫɬɢ ɜɪɟɦɹ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "ȼɪɟɦɹ" (ɪɢɫɭɧɨɤ 6.5), ɚ
ɡɚɬɟɦ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ, ɜɜɟɫɬɢ ɜɪɟɦɹ. 

8) ȼɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ .  

6.1.2 ȼвɨɞ ɤɨɥиɱɟɫɬва ɧаɤаɩɥиваɟɦɵɯ ɪɟɡɭɥɶɬаɬɨв иɡɦɟ-
ɪɟɧия 

1) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.1-4 ɪɚɡɞɟɥɚ 6.1.1 (ɫɬɪɚɧɢɰɚ 27).
2) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "ɇɚɤɨɩɥɟɧɢɟ", ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "ɇɚɫɬɪɨɣɤɚ"

ɧɚɠɚɬɶ ɧɚ ɫɬɪɨɤɭ "ɇɚɤɨɩɥɟɧɢɟ", ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɇɚɤɨɩɥɟ-
ɧɢɟ" (ɪɢɫɭɧɨɤ 6.6) 

3) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟ-
ɪɟɧɢɹ N, ɞɥɹ ɱɟɝɨ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ 
(ɪɢɫɭɧɨɤ 6.6), ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ N ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 50. 
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Ɋɢɫɭɧɨɤ 6.6. 

4) ȼɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ  . 

6.1.3 Ʉаɥиɛɪɨвɤа ɫɟɧɫɨɪɧɨɝɨ ɷɤɪаɧа 
Ʉɚɥɢɛɪɨɜɤɚ – ɧɚɫɬɪɨɣɤɚ ɫɟɧɫɨɪɧɨɝɨ ɷɤɪɚɧɚ ɞɥɹ ɬɨɱɧɨɝɨ ɫɨɩɨ-

ɫɬɚɜɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɷɤɪɚɧɚ ɢ ɬɨɱɤɢ ɤɚɫɚɧɢɹ ɩɚɥɶɰɚ ɢɥɢ ɫɬɢɥɭɫɚ. 
Ʉɚɥɢɛɪɨɜɤɭ ɷɤɪɚɧɚ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɚɠɚɬɢɟ 
ɧɚ ɨɞɧɭ ɨɛɥɚɫɬɶ ɢɥɢ ɤɧɨɩɤɭ ɨɲɢɛɨɱɧɨ ɜɵɡɵɜɚɟɬ ɪɟɚɤɰɢɸ ɞɪɭɝɨɣ 
ɢɥɢ ɧɟ ɜɵɡɵɜɚɟɬ ɧɢɤɚɤɨɣ ɪɟɚɤɰɢɢ. 

1) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.1-4 ɪɚɡɞɟɥɚ 6.1.1 (ɫɬɪɚɧɢɰɚ 27).
2) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ʉɚɥɢɛɪɨɜɤɚ ɷɤɪɚɧɚ", ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "ɇɚ-

ɫɬɪɨɣɤɚ" ɧɚɠɚɬɶ ɧɚ ɫɬɪɨɤɭ "Ʉɚɥɢɛɪɨɜɤɚ ɷɤɪɚɧɚ", ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ 
ɨɤɧɨ "Ʉɚɥɢɛɪɨɜɤɚ ɷɤɪɚɧɚ " (ɪɢɫɭɧɨɤ 6.7) 

3) ȼɵɩɨɥɧɢɬɶ ɩɨɨɱɟɪɟɞɧɨ ɩɨɹɜɥɹɸɳɢɟɫɹ ɞɢɪɟɤɬɢɜɵ. ȼ ɡɚɤɥɸ-
ɱɟɧɢɟ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ ɫɨɨɛɳɟɧɢɟɦ "Ʉɚɥɢɛɪɨɜɤɚ ɷɤɪɚɧɚ 
ɜɵɩɨɥɧɟɧɚ ɭɫɩɟɲɧɨ!" (ɪɢɫɭɧɨɤ 6.8).  

4) ȼɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ . 

Ɋɢɫɭɧɨɤ 6.7 Ɋɢɫɭɧɨɤ 6.8 
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6.1.4 Ɋɟɝɭɥиɪɨвɤа ɝɪɨɦɤɨɫɬи ɝɨɥɨɫɨвɵɯ ɫɨɨɛɳɟɧиɣ 
1) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.1-4 ɪɚɡɞɟɥɚ 6.1.1 (ɫɬɪɚɧɢɰɚ 27).
2) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɂɜɭɤ", ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "ɇɚɫɬɪɨɣɤɚ" ɧɚɠɚɬɶ

ɧɚ ɫɬɪɨɤɭ "Ɂɜɭɤ", ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ɂɜɭɤ" (ɪɢɫɭɧɨɤ 6.9). 

1

Ɋɢɫɭɧɨɤ 6.9 

3) ɍɫɬɚɧɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɝɪɨɦɤɨɫɬɢ, ɞɥɹ ɱɟɝɨ
ɧɚɠɚɬɶ ɧɚ ɨɞɢɧ ɢɡ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɦɧɟɦɨɧɢɱɟɫɤɢ ɨɬɨɛɪɚɠɚɸɳɢɯ 
ɭɪɨɜɟɧɶ ɝɪɨɦɤɨɫɬɢ ɝɨɥɨɫɨɜɵɯ ɫɨɨɛɳɟɧɢɣ. ȿɫɥɢ ɝɨɥɨɫɨɜɵɟ ɫɨɨɛɳɟ-
ɧɢɹ ɧɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɬɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "ɂɫɩɨɥɶɡɨɜɚɬɶ ɪɟɱɶ", 
ɩɪɢ ɷɬɨɦ ɢɫɱɟɡɧɟɬ ɫɢɦɜɨɥ "ɏ". 

4) ȼɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ  . 
6.1.5 Ɉɱиɫɬɤа аɪɯива 
ɉɚɦɹɬɶ Ȼɍ ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶ ɞɨ 1000 ɡɚɩɢɫɟɣ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡ-

ɦɟɪɟɧɢɣ ɜ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟ. Ʉɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɜ 
ɚɪɯɢɜɟ ɩɪɟɜɵɫɢɬ 1000, ɤɚɠɞɚɹ ɩɨɫɥɟɞɭɸɳɚɹ ɡɚɩɢɫɶ ɛɭɞɟɬ ɡɚɩɢɫɵ-
ɜɚɬɶɫɹ ɧɚ ɦɟɫɬɨ ɫɚɦɨɣ "ɫɬɚɪɨɣ". Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɨɯɪɚ-
ɧɟɧɧɵɯ ɡɚɩɢɫɟɣ ɜɫɟɝɞɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 1000. 

Ⱥɪɯɢɜɧɵɟ ɡɚɩɢɫɢ ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɩɢɫɚɧɵ ɜ ɩɚɦɹɬɶ ɩɟɪɫɨɧɚɥɶ-
ɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (ɪɚɡɞɟɥ 6.5.2). 

Ⱥɪɯɢɜ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɨɱɢɳɟɧ. 
1) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.1-4 ɪɚɡɞɟɥɚ 6.1.1 (ɫɬɪɚɧɢɰɚ 27).
2) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɱɢɫɬɤɚ ɚɪɯɢɜɚ", ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "ɇɚɫɬɪɨɣ-

ɤɚ" ɧɚɠɚɬɶ ɧɚ ɫɬɪɨɤɭ " Ɉɱɢɫɬɢɬɶ ɚɪɯɢɜ ", ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ " 
Ɉɱɢɫɬɤɚ ɚɪɯɢɜɚ " (ɪɢɫɭɧɨɤ 6.10)  

3) Ⱦɥɹ ɨɱɢɫɬɤɢ ɚɪɯɢɜɚ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  ɧɚ ɷɤɪɚɧɟ 
ɩɨɹɜɢɬɶɫɹ ɨɤɧɨ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 6.4). 
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4) ȼɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ . 
6.1.6 ȼвɨɞ ɞаɧɧɵɯ ɩɨ ɨɛɴɟɤɬɭ иɡɦɟɪɟɧия 
ȼɜɨɞ ɞɚɧɧɵɯ ɩɨ ɨɛɴɟɤɬɭ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɪɢ 

ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɢɡɦɟɪɟ-
ɧɢɹ. 

1) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.1-3 ɪɚɡɞɟɥɚ 6.1.1 (ɫɬɪɚɧɢɰɚ 27).
2) ɉɟɪɟɣɬɢ ɜ ɪɟɠɢɦ ɜɜɨɞɚ ɞɚɧɧɵɯ ɩɨ ɩɪɨɜɟɪɹɟɦɨɦɭ ɬɪɚɧɫɮɨɪɦɚ-

ɬɨɪɭ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ 
ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "Ɉɛɴɟɤɬ ɢɡɦɟɪɟɧɢɹ" (ɪɢɫɭɧɨɤ 6.11).  

3) ȼɵɛɪɚɬɶ ɪɚɡɞɟɥ ɞɥɹ ɜɜɨɞɚ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ, ɧɚɩɪɢɦɟɪ, ɜ ɪɚɡɞɟ-
ɥɟ "Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ" ɜ ɩɨɥɟ "ɉɭɫɬɨ". ɇɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "Ɇɟɫɬɨ 
ɭɫɬɚɧɨɜɤɢ" (ɪɢɫɭɧɨɤ 6.12) 

4) ȼɜɟɫɬɢ ɞɚɧɧɵɟ ɜ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ (ɪɢɫɭɧɨɤ 6.12, ɩɨɡ.2),  ɧɚɠɢ-
ɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ (ɪɢɫɭ-

ɧɨɤ 6.12, ɩɨɡ.1). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɚɦɢ:  

– ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ, – ɩɪɨɛɟɥ,  – 
ɜɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɪɟɝɢɫɬɪɚ. 

5) ɉɨɞɬɜɟɪɞɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɜɟɞɟɧɧɵɯ  ɞɚɧɧɵɯ, ɞɥɹ ɱɟɝɨ

ɧɚɠɚɬɶ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ɉɛɴɟɤɬ ɢɡɦɟɪɟɧɢɹ" 
(ɪɢɫɭɧɨɤ 6.11). 
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1

Ɋɢɫɭɧɨɤ 6.11 Ɋɢɫɭɧɨɤ 6.12 

6) ȼɜɟɫɬɢ ɞɚɧɧɵɟ ɜ ɞɪɭɝɢɟ ɪɚɡɞɟɥɵ ɨɤɧɚ "Ɉɛɴɟɤɬ ɢɡɦɟɪɟɧɢɹ",
ɜɵɩɨɥɧɢɜ ɩ.ɩ.3-5 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ (ɫɬɪɚɧɢɰɚ 31). 

7) ȼɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɧɚɠɚɜ ɤɥɚɜɢɲɭ . 
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6.2 ɂɡɦɟɪɟɧия ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɯɨɥɨɫɬɨɝɨ ɯɨɞа ɩɪи 
ɩɨɧиɠɟɧɧɨɦ ɧаɩɪяɠɟɧии 

ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɯɨɥɨɫɬɨɝɨ 
ɯɨɞɚ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɏɏ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ 
ɜɫɬɪɨɟɧɧɨɝɨ ɨɞɧɨɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɥɢ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ. 

ȼɫɬɪɨɟɧɧɵɣ ɨɞɧɨɮɚɡɧɵɣ ɢɫɬɨɱɧɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɢɡɦɟ-
ɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɬɨɤɨɦ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 3 Ⱥ. ȿɫɥɢ 
ɡɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɏɏ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜɵɲɟ 3 Ⱥ ɢɥɢ ɟɫɥɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɂɡɦɟɪɢɬɟɥɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɫɨɨɛɳɟɧɢɟ "ɉɪɟɜɵ-
ɲɟɧ ɬɨɤ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ", ɬɨ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. 

6.2.1 ɉɪɨвɟɞɟɧиɟ ɨɩɵɬа ɏɏ ɞɥя ɬɪɟɯɮаɡɧɵɯ ɬɪаɧɫɮɨɪɦа-
ɬɨɪɨв ɫɨ ɫɯɟɦɨɣ ɫɨɟɞиɧɟɧия ɨɛɦɨɬɨɤ ɇɇ: Δ, Yɧ, Ζɧ 

6.2.1.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ.  
ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ.  
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨ-

ɬɨɤ ɇɇ Δ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɜɨɡɛɭɠɞɟ-
ɧɢɢ ɮɚɡ "a" ɢ "b" ɢ ɩɪɢ ɡɚɤɨɪɨɱɟɧɧɵɯ ɮɚɡɚɯ "b" ɢ "c"; ɧɚ ɜɬɨɪɨɦ ɷɬɚ-
ɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ "b" ɢ "c" ɢ ɩɪɢ ɡɚɤɨɪɨɱɟɧɧɵɯ ɮɚɡɚɯ "c" ɢ 
"a"; ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ "c" ɢ "a" ɢ ɩɪɢ ɡɚɤɨɪɨ-
ɱɟɧɧɵɯ ɮɚɡɚɯ "a" ɢ "b". ȼɫɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ. 

ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɚɦɢ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨ-
ɬɨɤ ɇɇ Yɧ ɢɥɢ Ζɧ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɪɢ 
ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ "a" ɢ "b" ɢ ɮɚɡɟ "c", ɡɚɤɨɪɨɱɟɧɧɨɣ ɧɚ ɧɟɣɬɪɚɥɶ "n", 
ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ "b" ɢ "c" ɢ ɮɚɡɟ "a", ɡɚɤɨɪɨ-
ɱɟɧɧɨɣ ɧɚ "n", ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ  ɮɚɡ "c" ɢ "a" ɢ 
ɮɚɡɟ "b", ɡɚɤɨɪɨɱɟɧɧɨɣ ɧɚ "n". ȼɫɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɂɡɦɟɪɢɬɟɥɹ
ɨɬ Ȼɍ (ɪɢɫɭɧɨɤ 6.13). ɇɚ ɪɢɫɭɧɤɟ 6.13ɚ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɩɪɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ (ɞɚɥɟɟ 
– ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ) ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɨɛɦɨɬɤɚɦɢ ɇɇ Δ, ɚ ɧɚ
ɪɢɫɭɧɤɟ 6.13ɛ – ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɨɛɦɨɬɤɚɦɢ ɇɇ Yɧ (ɞɥɹ ɨɛ-
ɦɨɬɨɤ Ζɧ – ɚɧɚɥɨɝɢɱɧɨ). 

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
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ɇɇȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
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"N"
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"c"
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ɢɧɬɟɪɮɟɣɫɧɵɣ" 

Ȼɍ 
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 ȼ
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0 
Ƚɰ

 

ɚ) 

"B"

"A"

"N"

"C"

"a"

"b"

"c"

ɇɇȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ

"n"

~220 ȼ 50 Ƚɰ

"Ʉɉ(Ȼɂ)" 

"ȼɈɄ2"

"Ʉɂ(Ⱥ)" 

"Ʉɂ(B)" 

"Ʉɂ(C)" 

"Ʉɂ(N)" 

"Ʉɂ"

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ" 

Ȼɍ 

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

ɛ) 
Ɋɢɫɭɧɨɤ 6.13 

2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɥɸɛɨɦ
ɦɟɫɬɟ ɷɤɪɚɧɚ Ȼɍ (ɪɢɫɭɧɨɤ 6.2). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ƚɥɚɜɧɨɟ 
ɦɟɧɸ" (ɪɢɫɭɧɨɤ 6.3).  

4) ȿɫɥɢ ɞɚɧɧɵɟ ɩɨ ɩɪɨɜɟɪɹɟɦɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɧɟ ɛɵɥɢ
ɜɜɟɞɟɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɬɨ ɜɜɟɫɬɢ ɢɯ, ɞɥɹ ɱɟɝɨ ɜɵɩɨɥɧɢɬɶ ɩ.ɩ. 2-7 
ɪɚɡɞɟɥɚ 6.1.6 (ɫɬɪɚɧɢɰɵ 31, 32). 
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5) ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɧɟ ɜɜɟɞɟ-
ɧɨ, ɬɨ ɜɜɟɫɬɢ ɟɝɨ, ɞɥɹ ɱɟɝɨ ɜɵɩɨɥɧɢɬɶ ɩ.ɩ. 2 - 5 ɪɚɡɞɟɥɚ 6.1.2 (ɫɬɪɚɧɢɰɚ 28). 

6) ɇɚɱɚɬɶ ɨɩɵɬ ɏɏ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɧɚ

ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "Ɉɩɵɬ ɏɏ, ȼɢɞ" (ɪɢɫɭɧɨɤ 
6.14). 

Ɋɢɫɭɧɨɤ 6.14 
7) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ "ɉɨɧɢɠɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ", ɩɨɫɥɟ ɱɟɝɨ

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ, Ɍɪɚɧɫɮɨɪɦɚ-
ɬɨɪ" (ɪɢɫɭɧɨɤ 6.15). 

8) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ɍɪɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɜ ɨɤɧɟ 
"Ɉɩɵɬ ɏɏ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.15). 

9) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ ɩɪɨɜɟɪɹɟɦɨɝɨ
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ɂɜɟɡɞɚ ɢɥɢ ɡɢɝɡɚɝ ɫ 
ɧɟɣɬɪɚɥɶɸ" ɢɥɢ "Ɍɪɟɭɝɨɥɶɧɢɤ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ 
ɇɇ" ɨɤɧɚ "Ɉɩɵɬ ɏɏ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.15).  

10) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ɂɫɬɨɱɧɢɤ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɧɚ

ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.16). 

Ɋɢɫɭɧɨɤ 6.15 Ɋɢɫɭɧɨɤ 6.16 
11) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨ-
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ɥɟ "ȼɫɬɪɨɟɧɧɵɣ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ" ɜ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɫɬɨɱ-
ɧɢɤ" (ɪɢɫɭɧɨɤ 6.16).  

12) ȼ ɷɬɨɦ ɠɟ ɨɤɧɟ ɜɵɛɪɚɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ 
ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ 
ɨɩɵɬɚ ɏɏ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ, ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟ "380 ȼ" ɜ ɩɨɞɪɚɡɞɟɥɟ 
"ɇɚɩɪɹɠɟɧɢɟ".  

ȿɫɥɢ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ "Ⱦɪɭɝɨɟ", ɬɨ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ 
ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ȼɜɨɞ ɧɚɩɪɹɠɟɧɢɹ" (ɪɢɫɭɧɨɤ 6.17). 
ȼɜɟɫɬɢ ɞɪɭɝɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɠɢɦɚɹ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨ-

ɜɚɬɶɫɹ ɤɧɨɩɤɨɣ – ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ.
13) ɉɨɫɥɟ ɜɵɛɨɪɚ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɨɤɧɨ ɫɨɝɥɚɫ-

ɧɨ ɪɢɫɭɧɤɭ 6.16)  ɢɥɢ ɜɜɨɞɚ ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɨɤɧɨ ɫɨɝɥɚɫɧɨ 

ɪɢɫɭɧɤɭ 6.17) ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɨɤɧɨ  "Ɉɩɵɬ ɏɏ. Ɂɚ-
ɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ" (ɪɢɫɭɧɨɤ 6.18). 

Ɋɢɫɭɧɨɤ 6.17 

14) ȼɜɟɫɬɢ ɡɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɨɳ-
ɧɨɫɬɢ (ɞɚɥɟɟ – ɩɨɬɟɪɶ) P ɢɥɢ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Pab" ɜ 
ɨɤɧɟ "Ɉɩɵɬ ɏɏ. Ɂɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ" ɢ ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɜ ɩɨɥɟ ɞɥɹ 
ɜɜɨɞɚ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ (ɪɢ-

ɫɭɧɨɤ 6.18). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɨɣ  – 
ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ. Ⱥɧɚɥɨɝɢɱɧɨ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɹ ɜ  
ɩɨɥɹ "Pbc", "Pca". 

15) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.19), ɞɥɹ

ɱɟɝɨ ɜ ɨɤɧɟ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 6.18 ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
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3
2 

1 

Ɋɢɫɭɧɨɤ 6.18 

1 – ɤɧɨɩɤɚ "ȼɨɡɜɪɚɬ ɜ Ƚɥɚɜɧɨɟ ɦɟɧɸ";
2 – ɤɧɨɩɤɚ "ɋɨɯɪɚɧɟɧɢɟ"; 
3 – ɜɤɥɚɞɤɢ "a-b", "b-ɫ", "ɫ-ɚ", "P/P" 

Ɋɢɫɭɧɨɤ 6.19 

16) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ  ɜ ɨɤɧɟ 
"Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.19). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟ-
ɦɨɧɫɬɪɢɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.20). ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ ɧɚɠɚɬɢ-
ɟɦ ɤɧɨɩɤɢ . ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧ ɛɭɞɭɬ ɜɵ-
ɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.21, 6.22). Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ 
ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɨɱɟɪɟɞɧɨ ɧɚɠɢɦɚɬɶ ɧɚ ɜɤɥɚɞɤɢ "a-b" (ɪɢɫɭ-
ɧɨɤ 6.21), "b-ɫ", "ɫ-ɚ", "P/P" (ɪɢɫɭɧɨɤ 6.22).  

Ɋɢɫɭɧɨɤ 6.20 

17) ȿɫɥɢ ɞɚɧɧɵɟ ɨɛ ɨɛɴɟɤɬɟ ɢɡɦɟɪɟɧɢɹ ɧɟ ɛɵɥɢ ɜɧɟɫɟɧɵ ɜ ɩɚ-
ɦɹɬɶ ɂɡɦɟɪɢɬɟɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ (ɪɚɡɞɟɥ 6.1.6), ɬɨ ɞɥɹ ɢɞɟɧɬɢɮɢ-
ɤɚɰɢɢ ɜ ɚɪɯɢɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɷɬɨ ɫɞɟɥɚɬɶ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɜɟɪɧɭɜɲɢɫɶ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ  ɜ 
ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɢ ɜɵɩɨɥɧɢɜ ɭɤɚɡɚɧɢɹ ɪɚɡɞɟɥɚ 6.1.6. ɉɨɫɥɟ ɷɬɨɝɨ 
ɜɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɵɩɨɥɧɟɧ-

ɧɨɝɨ ɢɡɦɟɪɟɧɢɹ, ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ . 
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18) Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ . 

Ɋɢɫɭɧɨɤ 6.21 Ɋɢɫɭɧɨɤ 6.22 

19) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ , ɞɥɹ 

ɜɨɡɜɪɚɬɚ ɜ ɩɪɟɞɵɞɭɳɟɟ ɨɤɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 

6.2.1.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ 

ȼ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɧɟɪɟ-
ɝɭɥɢɪɭɟɦɵɣ ɢɫɬɨɱɧɢɤ ɢɥɢ ɪɟɝɭɥɢɪɭɟɦɵɣ, ɧɚɩɪɢɦɟɪ, ɢɫɬɨɱɧɢɤ ɫ  
ɅȺɌɊ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɜ ɩɪɨɰɟɞɭɪɟ ɢɡɦɟɪɟɧɢɹ ɭɫɬɚɧɨɜɤɚ ɧɭɠ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɭɱɧɭɸ. 

ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ, ɫɧɚɱɚɥɚ ɩɪɢ ɜɨɡɛɭɠɞɟ-
ɧɢɢ ɮɚɡ "a" ɢ "b", ɡɚɬɟɦ "b" ɢ "c", "c" ɢ "a". ɉɟɪɟɤɥɸɱɟɧɢɟ ɮɚɡ ɩɟɪɟɞ 
ɤɚɠɞɵɦ ɷɬɚɩɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɭɱɧɭɸ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɩɪɢ ɪɚɛɨɬɟ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ (ɪɢɫɭɧɨɤ 6.23) ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɢɥɢ ɛɟɡ ɧɟɝɨ. ɇɚ ɪɢɫɭɧɤɟ 6.23 ɚ 
ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ ɨɛɦɨɬɨɤ ɇɇ Δ, ɚ ɧɚ ɪɢɫɭɧɤɟ 6.23 ɛ – 
ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ ɨɛɦɨɬɨɤ ɇɇ – Yɧ (ɞɥɹ ɨɛɦɨɬɤɢ Ζɧ – 
ɚɧɚɥɨɝɢɱɧɨ).  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 
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ȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɧɚ 
ɤɨɬɨɪɵɟ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 
ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

A-B B-C C-A 

ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), 
ɤɨɬɨɪɵɟ ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ B-C C-A A-B 

ɇɇ 

~220 ȼ 50 Ƚɰ 

"ȼɈɄ2" 

"B"

"A" 

"N" 

"C" 

"a"

"b"

"c"

"Ʉɋ (ȼɂ)"

"Ʉɂ(N)"

"Ʉɂ" 

"Ʉɉ (Ȼɂ)" 

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"

Ȼɍ 

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

Ɋɟɝɭɥяɬɨɪ 
ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C

ȼ

Ⱥ

N

ɚ) 

ɇɇ ȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɧɚ 
ɤɨɬɨɪɵɟ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟ-
ɧɢɟ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

A-B B-C B-A 

ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɤɨɬɨ-
ɪɵɟ ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ C-N A-N B-N 

220 ȼ 50 Ƚɰ 

"ȼɈɄ2"

"B"

"A" 

"N" 

"C" 

"a"

"b"

"c"

"n"

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

"Ʉɂ(N)"

"Ʉɂ" 

"Ʉɉ(Ȼɂ)

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"

Ȼɍ 

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

"Ʉɋ (ȼɂ)"

Ɋɟɝɭɥяɬɨɪ  
ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C

ȼ

Ⱥ

N

ɛ) 
Ɋɢɫɭɧɨɤ 6.23 
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3) ɉɨɞɫɨɟɞɢɧɢɬɶ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɜɵɜɨɞɵ "Ɏɚ-
ɡɚ Ⱥ" ɢ "Ɏɚɡɚ B" ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɚ ɜɵɜɨɞ ɷɬɨɝɨ ɤɚɛɟɥɹ "Ɏɚɡɚ ɋ"  ɡɚ-
ɤɨɪɨɬɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɞɥɹ 1-ɝɨ ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, 
ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 6.23 ɧɚ ɜɵɜɨɞ "Ɏɚɡɚ ȼ" ɞɥɹ ɫɯɟɦɵ 6.23ɚ, 
ɢɥɢ ɧɚ ɜɵɜɨɞ "N" ɞɥɹ ɫɯɟɦɵ 6.23ɛ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɫɨɟɞɢ-
ɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

4) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 3-10 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 34-35).
5) Ɂɚɞɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ

"Ɉɩɵɬ ɏɏ. ɂɫɬɨɱɧɢɤ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.16) ɜɵ-
ɛɪɚɬɶ "ȼɧɟɲɧɢɣ", ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ  ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɪɟɝɭɥɢɪɭɟ-
ɦɵɣ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ, ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" ɞɥɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱ-
ɧɢɤɚ.  

6) ȼ ɷɬɨɦ ɠɟ ɨɤɧɟ ɜ ɩɨɞɪɚɡɞɟɥɟ ɨɤɧɚ "ɇɚɩɪɹɠɟɧɢɟ" ɜɵɛɪɚɬɶ
ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨ-
ɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɡɧɚɱɟɧɢɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭ-
ɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɢɥɢ ɜɚɪɢɚɧɬ "Ⱦɪɭɝɨɟ".  

ȿɫɥɢ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ "Ⱦɪɭɝɨɟ", ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɢɹ ɩ.12 
ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 36).  

7) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.13-15 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 36). ȼɵɛɪɚɬɶ
ɮɚɡɵ, ɧɚ ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɜ ɩɨ-
ɹɜɢɜɲɟɦɫɹ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.19 ɢɥɢ 6.21 ɫ ɪɟ-
ɡɭɥɶɬɚɬɚɦɢ ɩɪɟɞɵɞɭɳɟɝɨ ɢɡɦɟɪɟɧɢɹ) ɳɟɥɤɧɭɬɶ ɩɨ ɜɤɥɚɞɤɟ "a-b".  

8) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

9) Ɂɚɩɭɫɬɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɧɚɠɚɜ ɧɚ ɜɤɥɚɞɤɭ . ɇɚ ɷɤɪɚɧɟ ɩɨ-
ɹɜɢɬɫɹ ɨɤɧɨ "ɍɫɬɚɧɨɜɤɚ" ɫ ɬɟɤɭɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ 
ɜ ɰɟɩɢ (ɪɢɫɭɧɨɤ 6.24). ɍɫɬɚɧɨɜɢɬɶ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, 
ɤɨɧɬɪɨɥɢɪɭɹ ɟɝɨ ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɨɤɚɡɚɧɢɸ ɜ ɨɤɧɟ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨ-
ɫɬɢ ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɤɪɚɳɟɧ ɧɚɠɚɬɢ-
ɟɦ ɤɧɨɩɤɢ . 

Ɋɢɫɭɧɨɤ 6.24 
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10) ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩ-

ɤɭ  (ɪɢɫɭɧɨɤ 6.24) ɞɥɹ ɡɚɩɭɫɤɚ ɫɨɛɫɬɜɟɧɧɨ ɢɡɦɟɪɟɧɢɹ 
ɩɨ ɞɚɧɧɵɦ ɮɚɡɚɦ. ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɟ ɞɢ-
ɧɚɦɢɤɭ ɢɡɦɟɪɟɧɢɹ (ɪɢɫ. 6.25).  

Ɋɢɫɭɧɨɤ 6.25 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɧɨɜ-
ɥɟɧ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ . 

11) ȿɫɥɢ ɜ ɩ. 5 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-
ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬ-
ɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ ɩɨ ɞɚɧɧɵɦ ɮɚɡɚɦ (ɪɢɫɭɧɨɤ 6.21).  

12) ȿɫɥɢ ɜ ɩ. 5 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» (ɪɢɫɭɧɨɤ 
6.26) ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱ-
ɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ 
ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟ-
ɧɢɹ ɩɨ ɞɚɧɧɵɦ ɮɚɡɚɦ (ɪɢɫɭɧɨɤ 6.21).  

Ɋɢɫɭɧɨɤ 6.26 

13) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɜɚɪɢɚɧɬɚ ɩɨɞɚɱɢ ɜɨɡɛɭɠ-
ɞɟɧɢɹ ɧɚ ɮɚɡɵ  "b" ɢ "c" – ɜɬɨɪɨɟ ɢɡɦɟɪɟɧɢɟ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰ, ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 6.23 ɚ,ɛ. 
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14) ȼ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" ɩɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ "b–c".
ɉɨɜɬɨɪɢɬɶ ɢɡɦɟɪɟɧɢɟ ɚɧɚɥɨɝɢɱɧɨ ɩ.ɩ. 8 – 12 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɞɥɹ 
ɮɚɡ  "b" ɢ "c", ɩɨɫɥɟ ɱɟɝɨ ɜɵɤɥɸɱɢɬɶ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. 

15) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɜɚɪɢɚɧɬɚ ɩɨɞɚɱɢ ɜɨɡɛɭɠ-
ɞɟɧɢɹ ɧɚ ɮɚɡɵ  "ɫ" ɢ "ɚ" – ɬɪɟɬɶɟ ɢɡɦɟɪɟɧɢɟ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰ, ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 6.23. 

16) ɉɨɜɬɨɪɢɬɶ ɩ.ɩ. 8 – 12 ɞɥɹ ɜɚɪɢɚɧɬɚ ɩɨɞɚɱɢ ɜɨɡɛɭɠɞɟɧɢɹ
ɧɚ ɮɚɡɵ  "c" ɢ "a", ɩɨɫɥɟ ɱɟɝɨ ɜɵɤɥɸɱɢɬɶ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. 

17) Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɨɱɟɪɟɞɧɨ ɧɚɠɢɦɚɬɶ
ɧɚ ɜɤɥɚɞɤɢ "a-b" (ɪɢɫɭɧɨɤ 6.21), "b-ɫ", "ɫ-ɚ", "P/P" (ɪɢɫɭɧɤɢ 6.21, 6.22). 

18) Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ . 

19) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ

6.2.2 ɉɪɨвɟɞɟɧиɟ ɨɩɵɬа ɏɏ ɞɥя ɬɪɟɯɮаɡɧɵɯ ɬɪаɧɫɮɨɪɦа-
ɬɨɪɨв ɫɨ ɫɯɟɦɨɣ ɫɨɟɞиɧɟɧия ɨɛɦɨɬɨɤ ɇɇ: Y, Ζ 

6.2.2.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ 

ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ ɫ ɩɨɨɱɟɪɟɞɧɵɦ ɡɚɤɨɪɚɱɢ-
ɜɚɟɦ ɨɛɦɨɬɨɤ ȼɇ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 
ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ ɜɵɜɨɞɵ "B" ɢ "C" ɨɛɦɨɬɤɢ ȼɇ (ɩɪɢ ɷɬɨɦ ɧɚɩɪɹɠɟɧɢɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɧɚ ɮɚɡɵ "a-b"), ɧɚ ɜɬɨɪɨɦ – "C" ɢ "A" 
(ɜɨɡɛɭɠɞɟɧɢɟ – ɧɚ ɮɚɡɵ "b-ɫ"), ɧɚ ɬɪɟɬɶɟɦ – "A" ɢ "B"(ɜɨɡɛɭɠɞɟɧɢɟ – 
ɧɚ ɮɚɡɵ "ɫ-ɚ"). Ɂɚɤɨɪɚɱɢɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɭɱɧɭɸ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɤɚɛɟɥɹ ɫɢɥɨɜɨɝɨ ɞɥɹ ɡɚɤɨɪɚɱɢɜɚɧɢɹ ɨɛɦɨɬɨɤ ɄɋɁ (ɞɚɥɟɟ – 
ɤɚɛɟɥɶ ɫɢɥɨɜɨɣ ɄɋɁ). 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɂɡɦɟɪɢɬɟɥɹ
ɨɬ Ȼɍ (ɪɢɫɭɧɨɤ 6.27) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɨɛɦɨɬɤɨɣ ɇɇ Y (ɞɥɹ ɨɛɦɨɬɤɢ Ζ – ɚɧɚɥɨ-
ɝɢɱɧɨ).  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
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ȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɨɛɦɨɬɤɢ ȼɇ ɩɪɨɜɟ-
ɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɤɨɬɨɪɵɟ ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ 

B-C C-A A-B 

ɇɇ

220 ȼ 50 Ƚɰ 

"ȼɈɄ2"

"B"

"A" 

"C" 

"a"

"b"

"c"

"Ʉɂ(N)" 

"Ʉɂ" 

"Ʉɉ (Ȼɂ)" "ɄɋɁ" 

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"

Ȼɍ 

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

Ɋɢɫɭɧɨɤ 6.27 

2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) Ɂɚɤɨɪɨɬɢɬɶ ɜɵɜɨɞɵ "ȼ" ɢ "ɋ" ɨɛɦɨɬɤɢ ȼɇ ɩɪɨɜɟɪɹɟɦɨɝɨ
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɩɨɦɨɳɶɸ ɤɚɛɟɥɹ ɫɢɥɨɜɨɝɨ ɄɋɁ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɚɧɧɵɦɢ ɞɥɹ 1-ɝɨ ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧ-
ɤɟ 6.27. 

4) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 3-8 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɵ 34, 35).
5) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ ɩɪɨɜɟɪɹɟɦɨɝɨ

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ɂɜɟɡɞɚ ɢɥɢ ɡɢɝɡɚɝ ɛɟɡ 
ɧɟɣɬɪɚɥɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɇɇ" ɜ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.28). 

Ɋɢɫɭɧɨɤ 6.28 

6) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 10-15 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɵ 35, 36).
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7) ȼ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" ɜɵɛɪɚɬɶ ɮɚɡɵ, ɧɚ ɤɨɬɨɪɵɟ
ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ 
ɜɤɥɚɞɤɟ "ɚ-b" (ɪɢɫɭɧɨɤ 6.19 ɢɥɢ 6.21 ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɟɞɵɞɭɳɟɝɨ 
ɢɡɦɟɪɟɧɢɹ). 

8) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . ɇɚ 
ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɢɡɦɟ-
ɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.29). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɷɬɨɬ ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ 
ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ . 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ  ɪɟɡɭɥɶɬɚ-
ɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.30). 

Ɋɢɫɭɧɨɤ 6.29 Ɋɢɫɭɧɨɤ 6.30 

9) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɬɨɪɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ
ɬɚɛɥɢɰɟ ɪɢɫɭɧɤɚ 6.27, ɩɟɪɟɦɟɫɬɢɜ ɡɚɤɨɪɨɬɤɭ ɫ ɜɵɜɨɞɨɜ  "ȼ" ɢ "ɋ " 
ɨɛɦɨɬɤɢ ȼɇ ɧɚ ɜɵɜɨɞɵ "C" ɢ "Ⱥ". ɉɪɢ ɷɬɨɦ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɛɭɞɟɬ ɩɨɫɬɭɩɚɬɶ ɧɚ ɮɚɡɵ "b" ɢ "c" 

10) ȼ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" ɳɟɥɤɧɭɬɶ ɩɨ ɜɤɥɚɞɤɟ "b-ɫ" ɢ
ɡɚɩɭɫɬɢɬɶ ɢɡɦɟɪɟɧɢɟ ɫɨɝɥɚɫɧɨ ɩ. 8 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ. 

11) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɬɶɟɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫ-
ɧɨ ɬɚɛɥɢɰɟ ɪɢɫɭɧɤɚ 6.27, ɩɟɪɟɦɟɫɬɢɜ ɡɚɤɨɪɨɬɤɭ ɫ ɜɵɜɨɞɨɜ  "C" ɢ "Ⱥ " 
ɨɛɦɨɬɤɢ ȼɇ ɧɚ ɜɵɜɨɞɵ "Ⱥ" ɢ "ȼ". ɉɪɢ ɷɬɨɦ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɛɭɞɟɬ ɩɨɫɬɭɩɚɬɶ ɧɚ ɮɚɡɵ "ɫ" ɢ "ɚ". 

12) ȼ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ" ɳɟɥɤɧɭɬɶ ɩɨ ɜɤɥɚɞɤɟ "ɫ-ɚ" ɢ
ɡɚɩɭɫɬɢɬɶ ɢɡɦɟɪɟɧɢɟ ɫɨɝɥɚɫɧɨ ɩ. 8 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ. 

13) Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɨɱɟɪɟɞɧɨ ɧɚɠɢɦɚɬɶ ɧɚ
ɜɤɥɚɞɤɢ "a-b" (ɪɢɫɭɧɨɤ 6.21), "b-ɫ", "ɫ-ɚ", "P/P" (ɪɢɫɭɧɤɢ 6.21, 6.22).  

14) Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ . 

15) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ
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6.2.2.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ 

ɂɡɦɟɪɟɧɢɹ, ɤɚɤ ɢ ɩɪɢ ɜɫɬɪɨɟɧɧɨɦ ɢɫɬɨɱɧɢɤɟ, ɜɵɩɨɥɧɹɸɬɫɹ ɜ 
ɬɪɢ ɷɬɚɩɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 6.31, 
ɩɪɢ ɷɬɨɦ ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɡɚɤɨɪɚɱɢɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜɪɭɱɧɭɸ. Ⱦɥɹ 
ɡɚɤɨɪɚɱɢɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɛɟɥɶ ɫɢɥɨɜɨɣ ɄɋɁ.  
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"Ʉɂ (ȼ)" 

"Ʉɂ (ɋ)" 

220 ȼ 50 Ƚɰ 

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɧɚ ɤɨ-
ɬɨɪɵɟ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɨɬ 
ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 
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ȼɵɜɨɞɵ ɨɛɦɨɬɤɢ ȼɇ ɩɪɨɜɟɪɹɟ-
ɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɵɟ 
ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ 
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C

ȼ

Ⱥ

N

Ɋɢɫɭɧɨɤ 6.31 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɯɟɦɭ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 6.31. ɇɚ
ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ (ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɢɥɢ ɛɟɡ ɧɟɝɨ) ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟ-
ɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ – Y (ɞɥɹ ɫɯɟɦɵ Ζ – ɚɧɚɥɨɝɢɱɧɨ).  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟ-
ɬɢ! 

2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ɉɨɞɝɨɬɨɜɢɬɶ ɫɯɟɦɭ ɤ ɜɵɩɨɥɧɟɧɢɸ ɩɟɪɜɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨ-
ɝɥɚɫɧɨ ɬɚɛɥɢɰɟ (ɪɢɫɭɧɨɤ 6.31). ɉɨɞɫɨɟɞɢɧɢɬɶ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ 
ɩɢɬɚɧɢɹ ɜɵɜɨɞɵ "Ɏɚɡɚ Ⱥ" ɢ "Ɏɚɡɚ ȼ" ɤɚɛɟɥɹ Ʉɋ(ȼɂ) ɢ ɡɚɤɨɪɨɬɢɬɶ 
ɜɵɜɨɞɵ ɨɛɦɨɬɤɢ ȼɇ "ȼ" ɢ "ɋ" ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɩɨ-
ɦɨɳɶɸ ɤɚɛɟɥɹ ɫɢɥɨɜɨɝɨ ɄɋɁ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɞɥɹ 1-ɝɨ 
ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 6.31. 

4) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.3-8 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 34, 35).
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5) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ ɩɪɨɜɟɪɹɟɦɨɝɨ
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ɂɜɟɡɞɚ ɢɥɢ ɡɢɝɡɚɝ ɛɟɡ 
ɧɟɣɬɪɚɥɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɇɇ" ɜ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.32). 

6) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ɂɫɬɨɱɧɢɤ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ  ɧɚ

ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.33). 
7) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ

"Ɉɩɵɬ ɏɏ. ɂɫɬɨɱɧɢɤ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.33) ɜɵ-
ɛɪɚɬɶ "ȼɧɟɲɧɢɣ", ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ  ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 
ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ, ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" ɞɥɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ.  

Ɋɢɫɭɧɨɤ 6.32 Ɋɢɫɭɧɨɤ 6.33 

8) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.12-15 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 36).
9) ȼɵɛɪɚɬɶ ɮɚɡɵ, ɧɚ ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɧɚɩɪɹɠɟɧɢɟ

ɜɨɡɛɭɠɞɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɜɤɥɚɞɤɟ "ɚ-b" (ɪɢɫɭɧɨɤ 6.34). 
10) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 8-12 ɪɚɡɞɟɥɚ 6.2.1.2 (ɫɬɪɚɧɢɰɚ 40, 41).

Ɋɢɫɭɧɨɤ 6.34 

11) ɉɨɜɬɨɪɢɬɶ ɩ.ɩ. 3-10 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧ-
ɧɵɦɢ ɞɥɹ 2-ɝɨ, ɚ ɡɚɬɟɦ ɞɥɹ 3-ɝɨ ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ 
ɧɚ ɪɢɫɭɧɤɟ 6.31. 
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12) Ⱦɥɹ cɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ . 

13) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 

6.2.3 ɉɪɨвɟɞɟɧиɟ ɨɩɵɬа ɏɏ ɞɥя ɨɞɧɨɮаɡɧɵɯ ɬɪаɧɫɮɨɪɦа-
ɬɨɪɨв  

6.2.3.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɯɟɦɭ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɂɡɦɟɪɢɬɟɥɹ

ɨɬ Ȼɍ (ɪɢɫɭɧɨɤ 6.35). 
ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟ-

ɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞɧɟɣ

ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ ɷɤɪɚɧɟ 
Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 3-7 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 34-35).
4) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,

ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ɉɞɧɚ" ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɜ 
ɨɤɧɟ "Ɉɩɵɬ ɏɏ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.36). 

5) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 10-11 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 35, 36).

"A" 

"x
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"b" 

ɇɇ ȼɇ 
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ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"
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~220 ȼ 50 Ƚɰ 

"ȼɈɄ2" 
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"Ʉɂ"

"Ʉɂ(N)"

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"
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 ȼ
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Ɋɢɫɭɧɨɤ 6.35 
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Ɋɢɫɭɧɨɤ 6.36 Ɋɢɫɭɧɨɤ 6.37 

6) ȼɵɛɪɚɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ
ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɟ 
ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ ɱɟɝɨ 
ɧɚɠɚɬɶ, ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟ "220 ȼ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ" ɜ 
ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.37). ȿɫɥɢ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ 
"Ⱦɪɭɝɨɟ", ɬɨ ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɢɹ ɩ.12 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 38). 

7) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. Ɂɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ", ɞɥɹ ɱɟɝɨ

ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
8) ȼɜɟɫɬɢ ɡɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɟɪɶ P ɢɥɢ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ

ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ ɱɟɝɨ 
ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Pab" ɜ ɨɤɧɟ "Ɉɩɵɬ ɏɏ. Ɂɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ" ɢ ɜɜɟɫɬɢ 
ɞɚɧɧɵɟ ɜ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ (ɪɢɫɭɧɨɤ 6.38), ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɤɧɨɩɤɨɣ – ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ.

Ɋɢɫɭɧɨɤ 6.38 Ɋɢɫɭɧɨɤ 6.39 

9) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.37). 
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10) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɜ 
ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ". ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢ-
ɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ, ɚ ɡɚɬɟɦ –  ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚ-
ɬɚɦɢ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ (ɪɢɫɭɧɨɤ 6.39). 

11) ȼɵɩɨɥɧɢɬɶ ɩ.17 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 37), ɟɫɥɢ ɧɟɨɛɯɨɞɢ-

ɦɨ. Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 

12) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 

6.2.3.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɯɟɦɭ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɂɡɦɟɪɢɬɟɥɹ
ɨɬ Ȼɍ (ɪɢɫɭɧɨɤ 6.40). 

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2).  

3) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 3-7 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 34-35).
4) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,

ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ɉɞɧɚ" ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɜ 
ɨɤɧɟ "Ɉɩɵɬ ɏɏ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.41). 

5) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ɂɫɬɨɱɧɢɤ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɧɚ

ɤɧɨɩɤɭ . 

Ɋɢɫɭɧɨɤ 6.40  
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Ɋɢɫɭɧɨɤ 6.41 

6) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ
"Ɉɩɵɬ ɏɏ. ɂɫɬɨɱɧɢɤ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.42) ɜɵ-
ɛɪɚɬɶ "ȼɧɟɲɧɢɣ", ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ  ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 
ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ, ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" ɞɥɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ.  

7) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ.6-9 ɪɚɡɞɟɥɚ 6.2.3.1 (ɫɬɪɚɧɢɰɚ 47).
8) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ

9) Ɂɚɩɭɫɬɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ 
ɨɤɧɟ "Ɉɩɵɬ ɏɏ. ɂɡɦɟɪɟɧɢɟ". ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ  "ɍɫɬɚɧɨɜɤɚ"  
ɫ ɬɟɤɭɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɜ ɰɟɩɢ (ɪɢɫɭɧɨɤ 6.42). 
ɍɫɬɚɧɨɜɢɬɶ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɪɭɱɧɭɸ, ɤɨɧɬɪɨɥɢɪɭɹ ɟɝɨ ɭɫɬɚɧɨɜɤɭ 
ɩɨ ɩɨɤɚɡɚɧɢɸ ɜ ɨɤɧɟ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹ-
ɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɤɪɚɳɟɧ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ . 

 Ɋɢɫɭɧɨɤ 6.42     Ɋɢɫɭɧɨɤ 6.43 

10) ɉɨ ɞɨɫɬɢɠɟɧɢɢ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ  ɞɥɹ ɡɚɩɭɫɤɚ ɫɨɛɫɬɜɟɧɧɨ ɢɡɦɟɪɟɧɢɹ. ɇɚ ɷɤɪɚɧɟ 
ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ 
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(ɪɢɫɭɧɨɤ 6.44). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɷɬɨɬ ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ 
ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ . 

Ɋɢɫɭɧɨɤ 6.44 Ɋɢɫɭɧɨɤ 6.45 

11) ȿɫɥɢ ɜ ɩ. 6 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-
ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬ-
ɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.45).  

Ɋɢɫɭɧɨɤ 6.46 

12) ȿɫɥɢ ɜ ɩ. 6 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» (ɪɢɫɭɧɨɤ 
6.46) ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱ-
ɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ 
ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟ-
ɧɢɹ (ɪɢɫɭɧɨɤ 6.45).  

13) ȼɵɩɨɥɧɢɬɶ ɩ.16 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 37), ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ.

14) Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ ɤɧɨɩɤɭ .   
15) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

16) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
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6.3 ɂɡɦɟɪɟɧия ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɯɨɥɨɫɬɨɝɨ ɯɨɞа ɩɪи 
ɧɨɦиɧаɥɶɧɨɦ ɧаɩɪяɠɟɧии 

ȼ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɢɫ-
ɬɨɱɧɢɤ ɫ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɜɵɯɨɞɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢɥɢ ɢɫɬɨɱɧɢɤ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɤɢ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɫɨɝɥɚɫɧɨ ɨɞɧɨɦɭ ɢɡ ɪɢɫɭɧɤɨɜ
6.47, 6.48 ɢɥɢ 6.49 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɯɟɦɵ ɩɪɨɜɟɪɹ-
ɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
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ɇɚ ɪɢɫɭɧɤɟ 6.47 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚ-
ɬɨɪɚ, ɧɚ ɪɢɫɭɧɤɟ 6.48 – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ 
ɨɛɦɨɬɨɤ ɇɇ Yɧ (ɞɥɹ ɫɯɟɦɵ ɨɛɦɨɬɨɤ Ζɧ – ɚɧɚɥɨɝɢɱɧɨ), ɧɚ ɪɢɫɭɧɤɟ 
6.49 – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ ɨɛɦɨɬɨɤ ɇɇ - Δ,  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.50). 

Ɋɢɫɭɧɨɤ 6.50 Ɋɢɫɭɧɨɤ 6.51 

3) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɥɸɛɨɦ
ɦɟɫɬɟ ɷɤɪɚɧɚ Ȼɍ (ɪɢɫɭɧɨɤ 6.50). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ƚɥɚɜɧɨɟ 
ɦɟɧɸ" (ɪɢɫɭɧɨɤ 6.51)  

4) ȿɫɥɢ ɞɚɧɧɵɟ ɩɨ ɩɪɨɜɟɪɹɟɦɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɧɟ ɛɵɥɢ
ɜɜɟɞɟɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɬɨ ɜɜɟɫɬɢ ɢɯ, ɞɥɹ ɱɟɝɨ ɜɵɩɨɥɧɢɬɶ ɩ.ɩ. 2-7 
ɪɚɡɞɟɥɚ 6.1.6 (ɫɬɪɚɧɢɰɚ 31). 

5) ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɧɟ ɜɜɟɞɟ-
ɧɨ, ɬɨ ɜɜɟɫɬɢ ɟɝɨ, ɞɥɹ ɱɟɝɨ ɜɵɩɨɥɧɢɬɶ ɩ.ɩ. 2 – 5 ɪɚɡɞɟɥɚ 6.1.2 (ɫɬɪɚɧɢɰɚ 28). 

6) ɇɚɱɚɬɶ ɨɩɵɬ ɏɏ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɧɚ

ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "Ɉɩɵɬ ɏɏ. ȼɢɞ" (ɪɢɫɭɧɨɤ 6.52). 

Ɋɢɫɭɧɨɤ 6.52 



59

Ɋɚɛɨɬɚ ɫ ɂɡɦɟɪɢɬɟɥɟɦ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Бɍ.

Ɉɩыɬ ХХ 
ɋА540 

7) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ "ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ", ɩɨɫɥɟ ɱɟɝɨ

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏɇ, Ɍɪɚɧɫɮɨɪ-
ɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.53). 

8) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɧɚɠɚɬɶ ɜ ɩɨɥɟ "Ɍɪɢ" ɢɥɢ 
"Ɉɞɧɚ" ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɢɥɢ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɚ (ɪɢɫɭɧɨɤ 6.53). 

Ɋɢɫɭɧɨɤ 6.53 

9) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏɇ. ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.54), ɞɥɹ ɱɟ-

ɝɨ ɜ ɨɤɧɟ  (ɪɢɫɭɧɨɤ 6.53) ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ . 

Ɋɢɫɭɧɨɤ 6.54 

10) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ
"Ɉɩɵɬ ɏɏɇ. ɂɫɬɨɱɧɢɤ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.54) ɜɵ-
ɛɪɚɬɶ "ȼɧɟɲɧɢɣ", ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ  ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 
ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ, ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" ɞɥɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ.  
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11) ȼ ɷɬɨɦ ɠɟ ɨɤɧɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ" ɜɵɛɪɚɬɶ ɬɪɟ-
ɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ, 
ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟ "230 ȼ", ɢɥɢ "Ⱦɪɭɝɨɟ".  

ȿɫɥɢ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ "Ⱦɪɭɝɨɟ", ɧɚɠɚɬɶ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ 
ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ɉɩɵɬ ɏɏɇ. ȼɜɨɞ ɧɚɩɪɹɠɟɧɢɹ" (ɪɢɫɭɧɨɤ 6.55). ȼɜɟɫɬɢ 
ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩ-

ɤɨɣ  – ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ.  

Ɋɢɫɭɧɨɤ 6.55 

12) ɉɨɫɥɟ ɜɵɛɨɪɚ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ ɜɜɨɞɚ

ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɨɤɧɨ  
"Ɉɩɵɬ ɏɏɇ. ɂɡɦɟɪɟɧɢɟ", ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 6.56.ɚ ɞɥɹ ɨɞɧɨ-
ɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ 6.56.ɛ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ (ɜɵɛɪɚɧ ɜ ɩ.8 
ɞɚɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɚ). 

Ɋɢɫɭɧɨɤ 6.56.ɚ    Ɋɢɫɭɧɨɤ 6.56.ɛ 
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13) Ɂɚɩɭɫɬɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɩɨ-
ɹɜɢɬɫɹ ɨɤɧɨ "ɍɫɬɚɧɨɜɤɚ" ɫ ɬɟɤɭɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ 
ɜ ɰɟɩɢ (ɪɢɫɭɧɨɤ 6.57 ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ 6.58 
ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ). ɍɫɬɚɧɨɜɢɬɶ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɤɨɧɬɪɨɥɢɪɭɹ 
ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɜ ɨɤɧɟ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɰɟɫɫ ɭɫɬɚ-
ɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɤɪɚɳɟɧ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ . 

Ɋɢɫɭɧɨɤ 6.57    Ɋɢɫɭɧɨɤ 6.58 

14) ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ

 ɞɥɹ ɡɚɩɭɫɤɚ ɫɨɛɫɬɜɟɧɧɨ ɢɡɦɟɪɟɧɢɹ. ɇɚ ɷɤɪɚɧɟ ɩɨ-
ɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.59 
ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ 6.60 ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ).  

Ɋɢɫɭɧɨɤ 6.59    Ɋɢɫɭɧɨɤ 6.60 
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ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɧɨɜ-
ɥɟɧ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ . 

17) ȿɫɥɢ ɜ ɩ. 10 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭ-
ɥɢɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨ-
ɹɜɢɬɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.61 ɞɥɹ ɨɞɧɨɮɚɡ-
ɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ 6.62 ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ).  

18) ȿɫɥɢ ɜ ɩ. 10 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» (ɪɢɫɭɧɨɤ 
6.63 ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ 6.64 ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ) ɫ 
ɬɪɟɛɨɜɚɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. 
Ɋɭɱɤɨɣ ɪɟɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, 
ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢ-
ɫɭɧɨɤ 6.61 ɢɥɢ 6.62).  

Ɋɢɫɭɧɨɤ 6.61 Ɋɢɫɭɧɨɤ 6.62 

Ɋɢɫɭɧɨɤ 6.63 Ɋɢɫɭɧɨɤ 6.64 
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15) Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ (ɪɢɫɭɧɨɤ 6.61 ɢɥɢ 6.62)
ɧɚɠɢɦɚɬɶ ɧɚ ɜɤɥɚɞɤɢ: 

– ɞɥɹ ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ – "Pɨ…";
– ɞɥɹ ɬɪɟɯɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ – "ȼ", "ɋ", "Pɨ…".
16) ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɨɛ ɨɛɴɟɤɬɟ

ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɚɪɯɢɜɟ, 
ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɜɟɪɧɭɜɲɢɫɶ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ 

 ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɢ ɜɵɩɨɥɧɢɜ ɭɤɚɡɚɧɢɹ ɪɚɡɞɟɥɚ 6.1.6. ɉɨ-
ɫɥɟ ɷɬɨɝɨ ɜɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ "Ɉɩɵɬ ɏɏɇ. ɂɡɦɟɪɟɧɢɟ" ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɜɵɩɨɥɧɟɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ, ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ . 

17) Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ . 
18) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

19) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
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6.4 ɂɡɦɟɪɟɧия ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɤɨɪɨɬɤɨɝɨ ɡаɦɵɤаɧия  
ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ, ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 50 Ⱥ. Ɂɚɤɨɪɚɱɢɜɚɧɢɟ ɨɛ-
ɦɨɬɤɢ ɇɇ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɛɟɥɟɦ ɫɢɥɨɜɵɦ ɄɋɁ. 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ.  
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟ ɨɞɧɨɜɪɟ-

ɦɟɧɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɜɫɟ ɬɪɢ ɮɚɡɵ. ɂɡɦɟɪɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɮɚɡɧɨ, ɩɟ-
ɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ.  

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 6.65 ɞɥɹ
ɩɪɨɜɟɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɂɡɦɟɪɢɬɟɥɹ ɨɬ Ȼɍ. ɇɚ 
ɪɢɫɭɧɤɟ 6.65ɚ ɞɥɹ ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɞ-
ɧɨɮɚɡɧɨɝɨ, ɧɚ ɪɢɫɭɧɤɟ 6.65 ɛ – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 3-5 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 34-35).
4) ɇɚɱɚɬɶ ɨɩɵɬ ɄɁ ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ

ɧɚ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "Ɉɩɵɬ ɄɁ, Ɍɪɚɧɫɮɨɪɦɚ-
ɬɨɪ/ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.66). 

5) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ, ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟ "Ɍɪɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ 
ɮɚɡ" (ɪɢɫɭɧɨɤ 6.66). 

6) Ɂɚɞɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ (ɪɢɫɭɧɨɤ
6.66) ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ" ɜɵɛɪɚɬɶ "ȼɧɟɲɧɢɣ", ɟɫɥɢ ɩɪɟɞɩɨɥɚ-
ɝɚɟɬɫɹ  ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ, ɢɥɢ "Ɋɟ-
ɝɭɥɹɬɨɪ" ɞɥɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ.  

7) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɄɁ. Ȼɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ", ɞɥɹ ɱɟɝɨ

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.66). 
8) ȼɜɟɫɬɢ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-

ɧɢɹ Zɚ ɢɥɢ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ  ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ 
ɨɩɵɬɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (ɞɚɥɟɟ – ɄɁ), ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ. Ⱦɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ "ZȺ" ɜ 
ɨɤɧɟ "Ɉɩɵɬ ɄɁ. Ȼɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ" ɢ ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɜ ɩɨɥɟ ɞɥɹ ɜɜɨ-
ɞɚ (ɪɢɫɭɧɨɤ 6.67), ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ 

ɛɭɤɜɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɨɣ – ɭɞɚɥɟ-
ɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ. Ⱦɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɚɧɚɥɨɝɢɱɧɨ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɹ ɜ  ɩɨɥɹ " Zȼ ", " Zɋ ". 
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ɛ) 
Ɋɢɫɭɧɨɤ 6.65 

9) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ɉɩɵɬ ɄɁ. ɂɡɦɟɪɟɧɢɟ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ

ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.67). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ɉɩɵɬ ɄɁ. ɂɡɦɟ-
ɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.68). 
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Ɋɢɫɭɧɨɤ 6.66 Ɋɢɫɭɧɨɤ 6.67 
10) Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ

ɚɪɯɢɜɟ ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɩɨ ɫɯɟɦɟ ɢɡɦɟɪɟɧɢɹ (ɩɪɨɜɟɪɹɟɦɵɦ ɩɚɪɚɦ ɨɛɦɨ-

ɬɨɤ ɢ ɩɨɥɨɠɟɧɢɸ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ), ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ  ɢ 
ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ (ɪɢɫɭɧɨɤ 6.69) ɜɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɜ ɩɨ-
ɥɟ ɞɥɹ ɜɜɨɞɚ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɨɣ – ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ
ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ. Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ɉɩɵɬ ɄɁ. ɂɡɦɟɪɟɧɢɟ" ɧɚɠɚɬɶ 

ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.69). 

Ɋɢɫɭɧɨɤ 6.68 Ɋɢɫɭɧɨɤ 6.69 
11) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
12) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢ-

ɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ  6.68). 
13) ɍɫɬɚɧɨɜɢɬɶ ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɪɨɜɟ-

ɞɟɧɢɢ ɨɩɵɬɚ ɄɁ, ɤɨɧɬɪɨɥɢɪɭɹ ɟɝɨ ɡɧɚɱɟɧɢɟ ɧɚ ɷɤɪɚɧɟ Ȼɍ ɜ ɨɤɧɟ 
"ɍɫɬɚɧɨɜɤɚ" (ɪɢɫɭɧɨɤ 6.70). 

14) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ

 (ɪɢɫɭɧɨɤ 6.70). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢ-
ɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.71). 
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15) ȿɫɥɢ ɜ ɩ. 6 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-
ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬ-
ɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɤɢ 6.72 ɢ 6.73).  

16) ȿɫɥɢ ɜ ɩ. 6 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ" ɫ ɬɪɟɛɨɜɚɧɢ-
ɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟɝɭ-
ɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɤɢ 6.72 ɢ 
6.73). 

17) ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ ɩɪɨɫɦɨɬɪɚ
ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɨɱɟɪɟɞɧɨ ɧɚɠɚɬɶ ɧɚ ɜɤɥɚɞɤɢ "A", "B", "C". 

Ɋɢɫɭɧɨɤ 6.70 Ɋɢɫɭɧɨɤ 6.71 

19) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

Ɋɢɫɭɧɨɤ 6.72 Ɋɢɫɭɧɨɤ 6.73 
20) ȼɵɩɨɥɧɢɬɶ ɩ.16 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 37), ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ. 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
21) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 6 - 20 ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɚɪ ɨɛɦɨɬɨɤ ɢ ɩɨ-

ɥɨɠɟɧɢɣ ɪɟɝɭɥɹɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ. 

22) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
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6.5 ɂɡɦɟɪɟɧиɟ ɨɬɧɨɲɟɧия ɧаɩɪяɠɟɧиɣ (ɤɨɷɮɮиɰиɟɧɬа 
ɬɪаɧɫɮɨɪɦаɰии) 

ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɬɧɨɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ-
ɫɹ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɥɢ ɨɬ ɜɧɟɲɧɟɝɨ 
ɢɫɬɨɱɧɢɤɚ. 

ȼɫɬɪɨɟɧɧɵɣ ɬɪɟɯɮɚɡɧɵɣ ɢɫɬɨɱɧɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɢɡɦɟ-
ɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɬɨɤɨɦ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,15 Ⱥ. ȿɫ-
ɥɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɂɡɦɟɪɢɬɟɥɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɜɟɪɹɟɦɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɫɨɨɛɳɟɧɢɟ "ɉɪɟɜɵɲɟɧ ɬɨɤ ɜɫɬɪɨ-
ɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ.", ɬɨ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ.   

6.5.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɜɫɟ ɬɪɢ ɮɚɡɵ, ɚ ɢɡɦɟɪɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ-
ɮɚɡɧɨ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 6.74. ɇɚ ɪɢ-
ɫɭɧɤɟ 6.74 ɚ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ, ɧɚ ɪɢɫɭɧɤɟ 6.74 ɛ – 
ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 3-5 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 34-35).
4) ɉɟɪɟɣɬɢ ɜ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮ-

ɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ 

ɧɚ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. Ɍɪɚɧɫ-
ɮɨɪɦɚɬɨɪ". 

5) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ, ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟ "Ɍɪɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ 
ɮɚɡ" ɜ ɨɤɧɟ "ɂɡɦɟɪɟɧɢɟ ɄɌ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.56). 

6) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɫɬɨɱɧɢɤ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ

ɧɚ ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.74). 
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~220 ȼ 50 Ƚɰ 

"ȼɈɄ2""ɏ"

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)" 

"Ʉɂ(ȼ)" 

"Ʉɂ(ɋ)" 

"A" 

"Ʉɂ(ɄɌ)"

"a"

"b"

"ɫ"
"┴"

"Ʉɂ(N)"

"Ʉɂ"

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"

Ȼɍ 

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

ɇɇ ȼɇ 

"Ʉɉ(Ȼɂ)" 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɚɛɟɥɶ "Ʉɂ(ɄɌ)" 
ɦɨɠɧɨ ɭɞɥɢɧɢɬɶ ɫ ɩɨɦɨɳɶɸ 
ɤɚɛɟɥɹ "Ʉɍ", ɢɦɟɸɳɟɝɨ ɞɥɢɧɭ 22 ɦ 

"a" 

"ɯ" 

ɚ) 

~220 ȼ 50 Ƚɰ

"ȼɈɄ2"

"B"

"ɋ" 

"a"

"b"

"ɫ"

ɇɇȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)" 

"Ʉɂ(ȼ)" 

"Ʉɂ(ɋ)" 

"A" 

"Ʉɂ(ɄɌ)"

"a"

"b"

"ɫ"

"┴"

"Ʉɂ(N)" 

"Ʉɂ"

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"

Ȼɍ 

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

"Ʉɉ(Ȼɂ)" 

ɛ) 
Ɋɢɫɭɧɨɤ 6.74 

7) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɩɨɥɟ
"ȼɫɬɪɨɟɧɧɵɣ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ" ɨɤɧɚ" ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɫɬɨɱ-
ɧɢɤ" (ɪɢɫɭɧɨɤ 6.75). 
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Ɋɢɫɭɧɨɤ 6.74 Ɋɢɫɭɧɨɤ 6.75 
8) ȼɵɛɪɚɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ

ɨɩɵɬ ɄɌ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ, ɤɨɬɨ-
ɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɄɌ, ɞɥɹ ɱɟɝɨ 
ɧɚɠɚɬɶ, ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟ "100 ȼ" ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ" ɜ 
ɨɤɧɟ "ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɫɬɨɱɧɢɤ" (ɪɢɫɭɧɨɤ 6.57). ȿɫɥɢ ɜɵɛɪɚɧ ɜɚɪɢ-
ɚɧɬ "Ⱦɪɭɝɨɟ", ɬɨ ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɢɹ ɩ.12 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 
36). 

9) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. Ɂɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ", ɞɥɹ

ɱɟɝɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.75). 
10) ȼɜɟɫɬɢ ɡɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚ-

ɰɢɢ Ʉ ɢɥɢ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɪɢ ɩɪɟɞɵɞɭɳɟɦ ɢɡɦɟɪɟɧɢɢ, 
ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ. ɉɪɢ ɧɟɨɛ-

ɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɨɣ – ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ
ɤɭɪɫɨɪɨɦ.  

11) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɡɦɟɪɟɧɢɟ", ɞɥɹ ɱɟɝɨ

ɧɚɠɚɬɶ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɡɦɟ-
ɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.77). 

12) ȼɜɟɫɬɢ ɞɚɧɧɵɟ ɩɨ ɫɯɟɦɟ ɢɡɦɟɪɟɧɢɹ (ɩɨ ɩɪɨɜɟɪɹɟɦɵɦ ɩɚɪɚɦ
ɨɛɦɨɬɨɤ, ɫɩɨɫɨɛɭ ɩɨ ɩɨɥɨɠɟɧɢɸ ɪɟɝɭɥɹɬɨɪɚ), ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "ɂɡɦɟ-

ɪɟɧɢɟ ɄɌ. ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.77) ɧɚɠɚɬɶ ɤɧɨɩɤɭ  ɢ ɜ ɩɨɹɜɢɜ-
ɲɟɦɫɹ ɨɤɧɟ (ɪɢɫɭɧɨɤ 6.78) ɜɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨ ɫɯɟɦɟ 
ɢɡɦɟɪɟɧɢɣ ɜ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ 
ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩ-

ɤɨɣ – ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ. Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ

"ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.77) ɧɚɠɚɬɶ ɤɧɨɩɤɭ  (ɪɢɫɭ-
ɧɨɤ 6.78). 
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Ɋɢɫɭɧɨɤ 6.76 Ɋɢɫɭɧɨɤ 6.77 

13) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ  ɜ ɨɤɧɟ 
"ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.77). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤ-
ɧɨ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.79), 
ɚ ɡɚɬɟɦ – ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.80). Ⱦɥɹ ɩɪɨ-
ɫɦɨɬɪɚ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɨɨɱɟɪɟɞɧɨ ɧɚɠɚɬɶ ɧɚ ɜɤɥɚɞɤɢ "A-B", "B-C", "C-A". ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ ɧɚɠɚɬɢɟɦ 
ɤɧɨɩɤɢ . 

Ɋɢɫɭɧɨɤ 6.78 Ɋɢɫɭɧɨɤ 6.79 

14) ȼɵɩɨɥɧɢɬɶ ɩ.16 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 37), ɟɫɥɢ ɧɟɨɛɯɨ-
ɞɢɦɨ. Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ 

ɤɧɨɩɤɭ . 
15) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 9-14 ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɚɪ ɨɛɦɨɬɨɤ ɢ ɩɨɥɨɠɟ-

ɧɢɣ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

16) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ , ɞɥɹ 

ɜɨɡɜɪɚɬɚ ɜ ɩɪɟɞɵɞɭɳɟɟ ɨɤɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
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Ɋɢɫɭɧɨɤ 6.80 

6.5.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɜɫɟ ɬɪɢ ɮɚɡɵ, ɚ ɢɡɦɟɪɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ-
ɮɚɡɧɨ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 6.81. ɇɚ ɪɢ-
ɫɭɧɤɚɯ 6.81 ɚ ɞɥɹ ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɞ-
ɧɨɮɚɡɧɨɝɨ, ɧɚ ɪɢɫɭɧɤɟ 6.81 ɛ – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". ɇɚ 
ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 3-5 ɪɚɡɞɟɥɚ 6.2.1.1 (ɫɬɪɚɧɢɰɚ 34-35).
4) ɉɟɪɟɣɬɢ ɜ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ (ɤɨ-

ɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" 

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" (ɪɢɫɭɧɨɤ 6.82). 

5) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜ 
ɩɨɥɟ "Ɍɪɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ". 

6) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɫɬɨɱɧɢɤ"(ɪɢɫɭɧɨɤ 6.83),

ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.82). 
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7) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ
"ɂɫɬɨɱɧɢɤ" ɧɚɠɚɬɶ ɜ ɩɨɥɟ "ȼɧɟɲɧɢɣ" ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" (ɪɢɫɭɧɨɤ 
6.83). 

Ɋɢɫɭɧɨɤ 6.82 Ɋɢɫɭɧɨɤ 6.83 

8) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. Ɂɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ", ɞɥɹ

ɱɟɝɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ  (ɪɢɫɭɧɨɤ 6.83). 
9) ȼɜɟɫɬɢ ɡɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚ-

ɰɢɢ Ʉ ɢɥɢ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɪɢ ɩɪɟɞɵɞɭɳɟɦ ɢɡɦɟɪɟɧɢɢ, 
ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚɦɢ ɢ ɛɭɤɜɚɦɢ. ɉɪɢ ɧɟɨɛ-

ɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɨɣ – ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟ-
ɪɟɞ ɤɭɪɫɨɪɨɦ.  

10) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɡɦɟɪɟɧɢɟ", ɞɥɹ ɱɟɝɨ

ɧɚɠɚɬɶ ɤɧɨɩɤɭ . ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɡ-
ɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.77). 

11) ȼɜɟɫɬɢ ɞɚɧɧɵɟ ɩɨ ɫɯɟɦɟ ɢɡɦɟɪɟɧɢɹ (ɩɨ ɩɪɨɜɟɪɹɟɦɵɦ ɩɚ-
ɪɚɦ ɨɛɦɨɬɨɤ, ɫɩɨɫɨɛɭ ɩɨ ɩɨɥɨɠɟɧɢɸ ɪɟɝɭɥɹɬɨɪɚ), ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ 

"ɂɡɦɟɪɟɧɢɟ ɄɌ. ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 6.77) ɧɚɠɚɬɶ ɤɧɨɩɤɭ  ɢ ɜ 
ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨ ɫɯɟɦɟ ɢɡɦɟɪɟ-
ɧɢɣ ɜ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ, ɧɚɠɢɦɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ ɫ ɰɢɮɪɚ-

ɦɢ ɢ ɛɭɤɜɚɦɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɨɣ  – 
ɭɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɞ ɤɭɪɫɨɪɨɦ. Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "ɂɡɦɟɪɟ-

ɧɢɟ ɄɌ. ɂɡɦɟɪɟɧɢɟ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ  . 

12) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱ-

ɧɢɤɚ ɩɢɬɚɧɢɹ, ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭ-
ɧɨɤ 6.77). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɍɫɬɚɧɨɜɤɚ" (ɪɢɫɭɧɨɤ 6.84). 

13) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ.
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Ɋɢɫɭɧɨɤ 6.84 Ɋɢɫɭɧɨɤ 6.85 

14) ɍɫɬɚɧɨɜɢɬɶ ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɪɟɝɭɥɢɪɭɹ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɧɟɲɧɟɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɤɨɧɬɪɨɥɢɪɭɹ ɟɝɨ ɡɧɚɱɟɧɢɟ ɜ ɨɤɧɟ (ɪɢɫɭ-
ɧɨɤ 6.84). 

15) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-

ɤɟ  (ɪɢɫɭɧɨɤ 6.84). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟ-
ɦɨɧɫɬɪɢɪɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.85). ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ ɧɚɠɚ-
ɬɢɟɦ ɤɧɨɩɤɢ . 

16) ȿɫɥɢ ɜ ɩ. 7 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-
ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬ-
ɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.80).  

17) ȿɫɥɢ ɜ ɩ. 7 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ" ɫ ɬɪɟɛɨɜɚ-
ɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟ-
ɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ (ɪɢɫɭɧɨɤ 6.80).  

18) ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ ɩɪɨɫɦɨɬ-
ɪɚ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɨɱɟɪɟɞɧɨ ɧɚɠɢɦɚɬɶ ɧɚ ɜɤɥɚɞɤɢ "A-ȼ", "B-ɋ", 
"C-Ⱥ". 

19) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
20) ȼɵɩɨɥɧɢɬɶ ɩ.16 ɪɚɡɞɟɥɚ 6.2.1.1, ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ. Ⱦɥɹ ɫɨ-

ɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜɟ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
21) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 8 – 20 ɞɥɹ ɞɪɭɝɢɯ ɩɚɪ ɨɛɦɨɬɨɤ ɢ ɩɨɥɨɠɟ-

ɧɢɣ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

22) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ , ɞɥɹ 

ɜɨɡɜɪɚɬɚ ɜ ɩɪɟɞɵɞɭɳɟɟ ɨɤɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
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6.6 Ɋаɛɨɬа ɫ аɪɯивɨɦ 
Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɩɚɦɹɬɶ Ȼɍ. ɉɚɦɹɬɶ Ȼɍ 

ɦɨɠɟɬ ɫɨɯɪɚɧɢɬɶ ɞɨ 1000 ɡɚɩɢɫɟɣ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɯɪɨɧɨ-
ɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟ. Ʉɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɜ ɚɪɯɢɜɟ ɩɪɟɜɵ-
ɫɢɬ 1000, ɤɚɠɞɚɹ ɩɨɫɥɟɞɭɸɳɚɹ ɡɚɩɢɫɶ ɛɭɞɟɬ ɡɚɩɢɫɵɜɚɬɶɫɹ ɧɚ ɦɟ-
ɫɬɨ ɫɚɦɨɣ "ɫɬɚɪɨɣ". Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɨɯɪɚɧɟɧɧɵɯ ɡɚɩɢ-
ɫɟɣ ɜɫɟɝɞɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 1000. 

6.6.1 ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬаɬɨв иɡɦɟɪɟɧиɣ, ɫɨɯɪаɧɟɧɧɵɯ в ɩа-
ɦяɬи Ȼɍ 

ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɡɚɩɢɫɚɧɧɵɯ ɜ ɩɚɦɹɬɶ Ȼɍ, ɧɚ 
ɷɤɪɚɧɟ Ȼɍ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ, ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ, ɬɚɤ ɢ ɜ ɚɜ-
ɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ ɜ ɥɸɛɨɦ ɦɟɫɬɟ, ɝɞɟ ɧɚ Ȼɍ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɚɧɨ 
ɩɢɬɚɧɢɟ. ɉɪɢ ɩɪɨɫɦɨɬɪɟ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ ɩɪɨɰɟɞɭɪɭ ɧɟɨɛɯɨ-
ɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫ ɩ.3 ɧɚɫɬɨɹɳɟɝɨ ɪɚɡɞɟɥɚ. 

1) Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ ɫɨɛɪɚɬɶ ɫɯɟɦɭ (ɪɢɫɭ-
ɧɨɤ 6.86). 

"Ʉɚɛɟɥɶ 
ɢɧɬɟɪɮɟɣɫɧɵɣ"

Ȼɍ 

Ȼɋɍ 

~220 ȼ 50 Ƚɰ

Ɋɢɫɭɧɨɤ 6.86 

2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɶ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɣ ɧɚ Ȼɋɍ, ɜ ɩɨ-
ɥɨɠɟɧɢɟ "I". ɇɚ ɷɤɪɚɧɟ Ȼɍ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ (ɪɢɫɭɧɨɤ 6.2). 

3) ɉɟɪɟɣɬɢ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ", ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɜ ɥɸɛɨɦ
ɦɟɫɬɟ ɷɤɪɚɧɚ Ȼɍ (ɪɢɫɭɧɨɤ 6.2). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "Ƚɥɚɜɧɨɟ 
ɦɟɧɸ" (ɪɢɫɭɧɨɤ 6.3)  

4) ɇɚɱɚɬɶ ɪɚɛɨɬɭ ɫ ɚɪɯɢɜɨɦ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ "Ƚɥɚɜɧɨɟ ɦɟɧɸ"

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ "Ⱥɪɯɢɜ" . ɇɚ ɷɤɪɚɧɟ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ "Ⱥɪɯɢɜ" 
(ɪɢɫɭɧɨɤ 6.87). 



77

Ɋɚɛɨɬɚ ɫ ɂɡɦɟɪɢɬɟɥɟɦ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ Бɍ.

Ɋɚɛɨɬɚ ɫ ɚɪɯɢɜɨɦ
ɋА540 

2 

1

4

6

5

3 

1, 2 – ɤɧɨɩɤɢ ɩɪɨɤɪɭɬɤɢ ɫ ɲɚɝɨɦ ɩɨ 30 ɡɚɩɢɫɟɣ; 
3 – ɡɚɝɨɥɨɜɨɤ ɡɚɩɢɫɢ; 
4, 6 – ɤɧɨɩɤɢ ɩɪɨɤɪɭɬɤɢ ɫ ɲɚɝɨɦ ɩɨ 1 ɡɚɩɢɫɢ 
5 – ɢɧɞɢɤɚɬɨɪ ɩɪɨɤɪɭɬɤɢ ɚɪɯɢɜɚ 

Ɋɢɫɭɧɨɤ 6.87  
5) Ⱦɥɹ ɩɨɢɫɤɚ ɧɭɠɧɨɣ ɡɚɩɢɫɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɚɦɢ ɩɪɨ-

ɤɪɭɬɤɢ (ɪɢɫɭɧɨɤ 6.87, ɩɨɡ. 1, 2, 4, 6). 
6) Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɧɭɠɧɨɣ ɡɚɩɢɫɢ ɧɚɠɚɬɶ ɧɚ ɡɚɝɨɥɨɜɤɟ ɡɚɩɢɫɢ

(ɪɢɫɭɧɨɤ 6.87, ɩɨɡ.3). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɉɪɨɫɦɨɬɪ ɡɚɩɢɫɢ, 
ɨɩɵɬ ɄɁ" ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ, ɫɨɯɪɚɧɟɧɧɵɦɢ ɜ ɞɚɧɧɨɣ ɡɚɩɢɫɢ 
(ɪɢɫɭɧɨɤ 6.88). 

Ɋɢɫɭɧɨɤ 6.88 

7) Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɨɤɧɨ "Ƚɥɚɜɧɨɟ ɦɟɧɸ" ɧɚɠɚɬɶ ɤɧɨɩɤɭ , 

ɞɥɹ ɜɨɡɜɪɚɬɚ ɜ ɩɪɟɞɵɞɭɳɟɟ ɨɤɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ . 
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6.6.2 ɋɱиɬɵваɧиɟ ɪɟɡɭɥɶɬаɬɨв иɡɦɟɪɟɧиɣ, ɫɨɯɪаɧɟɧɧɵɯ в 
ɩаɦяɬи Ȼɍ, в ɩаɦяɬɶ ɉɄ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜ ɩɚɦɹɬɶ ɤɨɦɩɶɸɬɟɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɝɪɭɠɟɧɚ 
ɩɪɨɝɪɚɦɦɚ "ɋȺ540 Archive" (ɪɚɡɞɟɥ 8.2). 

ɉɪɨɝɪɚɦɦɚ "ɋȺ540 Archive" ɩɪɢ ɫɱɢɬɵɜɚɧɢɢ ɜ ɩɚɦɹɬɶ ɉɄ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɡɚɩɢɫɚɧɧɵɯ ɜ ɩɚɦɹɬɶ Ȼɍ, ɮɨɪɦɢɪɭɟɬ ɮɚɣɥ ɫ 
ɪɚɫɲɢɪɟɧɢɟɦ .xlm. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɬɚɤɠɟ ɷɤɫɩɨɪ-
ɬɢɪɨɜɚɧɵ ɜ ɮɚɣɥ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .xls ɩɪɨɝɪɚɦɦɵ Excel. 

1) ɉɨɞɤɥɸɱɢɬɶ Ȼɍ ɤ ɉɄ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 6.89.
2) ȼɤɥɸɱɢɬɶ ɤɨɦɩɶɸɬɟɪ ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ "ɋȺ540

Archive", ɫɞɟɥɚɜ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ ɹɪɥɵɤɟ , ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɟɧ 
ɧɚ Ɋɚɛɨɱɟɦ ɫɬɨɥɟ ɉɄ. ɇɚ ɷɤɪɚɧɟ ɉɄ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ (ɪɢ-
ɫɭɧɨɤ 6.90). 

3) ɋɱɢɬɚɬɶ ɚɪɯɢɜ ɢɡ Ȼɍ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ 
ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ. 

4) ɋɮɨɪɦɢɪɨɜɚɬɶ ɬɚɛɥɢɰɭ ɞɥɹ ɡɚɩɢɫɟɣ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ
ɢ ɨɩɪɟɞɟɥɢɬɶ ɞɚɧɧɵɟ ɤɚɤɢɯ ɤɨɥɨɧɨɤ ɛɭɞɭɬ ɷɤɫɩɨɪɬɢɪɨɜɚɧɵ ɜ 
ɮɚɣɥ Excel. Ⱦɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ "ɇɚɫɬɪɨɣɤɚ ɬɚɛɥɢɰ"  ɢ 
ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ "ɇɚɫɬɪɨɣɤɚ ɬɚɛɥɢɰ" (ɪɢɫɭɧɨɤ 6.91) ɨɬɦɟɬɢɬɶ 
ɤɨɥɨɧɤɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɜɯɨɞɢɬɶ ɜ ɫɨɫɬɚɜ ɬɚɛɥɢɰɵ, ɢ ɞɚɧɧɵɟ ɢɡ ɤɨ-
ɬɨɪɵɯ ɛɭɞɭɬ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶɫɹ ɜ Excel, ɳɟɥɤɧɭɜ ɦɵɲɶɸ ɢ ɭɫɬɚɧɨɜɢɜ 
ɮɥɚɠɨɤ  ɜ ɹɱɟɣɤɚɯ ɫ ɧɚɢɦɟɧɨɜɚɧɢɹɦɢ ɷɬɢɯ ɤɨɥɨɧɨɤ. 

220 ȼ 50 Ƚɰ

"Ʉɚɛɟɥɶ  
mini-USB" 

Ɋɢɫɭɧɨɤ 6.89 
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Ⱦɨɤɭɦɟɧɬɚɰɢɹ 
ɋɚɣɬ ɤɨɦɩɚɧɢɢ 

ɇɚɫɬɪɨɣɤɚ ɬɚɛɥɢɰ 

ɋɨɯɪɚɧɢɬɶ ɮɚɣɥ ɚɪɯɢɜɚ 

ɗɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ Excel 
ɗɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ Excel ɜɵɞɟɥɟɧɧɨɟ 

Ɉɬɤɪɵɬɶ 
ɮɚɣɥ ɚɪɯɢɜɚ 

ɋɱɢɬɚɬɶ 
ɚɪɯɢɜ ɢɡ Ȼɍ 

Ɋɢɫɭɧɨɤ 6.90 

5) ɋɨɯɪɚɧɢɬɶ ɮɚɣɥ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɣ, ɞɥɹ ɱɟɝɨ ɜɵ-
ɛɪɚɬɶ ɜ ɦɟɧɸ "Ɏɚɣɥ""ɋɨɯɪɚɧɢɬɶ" ɢɥɢ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  , 
ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɯɪɚɧɟɧɢɹ ɢ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɋɨɯɪɚɧɢɬɶ . ɗɬɨɬ 
ɮɚɣɥ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .ɯlm ɦɨɠɧɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɜ ɩɪɨɝɪɚɦɦɟ 
"ɋȺ540 Archive", ɞɥɹ ɱɟɝɨ ɫɥɟɞɭɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɟ-
ɧɸ "Ɏɚɣɥ""Ɉɬɤɪɵɬɶ" ɢɥɢ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ . 

Ɋɢɫɭɧɨɤ 6.91 
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6) Ⱦɥɹ ɷɤɫɩɨɪɬɚ ɡɚɩɢɫɟɣ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɣ ɜ Excel ɨɬ-
ɤɪɵɬɶ ɜɤɥɚɞɤɭ, ɞɚɧɧɵɟ ɤɨɬɨɪɨɣ ɛɭɞɭɬ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶɫɹ, (ɪɢɫɭɧɨɤ 
6.92) ɢ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ "ɗɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ Excel" . Ⱦɥɹ ɷɤɫ-
ɩɨɪɬɚ ɱɚɫɬɢ ɡɚɩɢɫɟɣ, ɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɫ ɩɨɦɨ-
ɳɶɸ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɵɯ ɦɵɲɢ ɢ ɤɥɚɜɢɲɢ Shift (ɩɨɞɪɹɞ) ɢɥɢ Ctrl 
(ɜɪɚɡɧɨɛɨɣ), ɚ ɡɚɬɟɦ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ "ɗɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ Excel 
ɜɵɞɟɥɟɧɧɨɟ" . ɇɚ ɷɤɪɚɧɟ ɜ ɩɪɨɝɪɚɦɦɟ Excel ɨɬɤɪɨɟɬɫɹ ɮɚɣɥ ɫ 
ɪɚɫɲɢɪɟɧɢɟɦ .xls. ȿɝɨ ɫɨɞɟɪɠɢɦɨɟ ɦɨɠɧɨ ɫɤɨɩɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɰɢɣ ɤɨɩɢɪɨɜɚɧɢɹ ( Ctrl + C , Ctrl + V ) ɜ ɩɪɨɝɪɚɦɦɭ 
Word ɢɥɢ Excel ɞɥɹ ɫɨɡɞɚɧɢɹ "ɉɪɨɬɨɤɨɥɚ ɢɡɦɟɪɟɧɢɣ", ɟɝɨ ɪɟɞɚɤɬɢ-
ɪɨɜɚɧɢɹ ɢ ɩɟɱɚɬɢ.  
 

ɋɬɪɨɤɚ 
ɜɵɞɟɥɟɧɚ

ɉɨɥɨɫɵ 
ɩɪɨɤɪɭɬɤɢ 

ȼɤɥɚɞɤɢ 

Ɋɢɫɭɧɨɤ 6.92
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7 ɊАȻɈɌА ɂɁɆЕɊɂɌЕɅə ɉɊɂ ɍɉɊАȼɅЕɇɂɂ ɈɌ ɉЕɊɋɈ-
ɇАɅɖɇɈȽɈ ɄɈɆɉɖɘɌЕɊА 

7.1 ɂɡɦɟɪɟɧия ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɯɨɥɨɫɬɨɝɨ ɯɨɞа ɩɪи 
ɩɨɧиɠɟɧɧɨɦ ɧаɩɪяɠɟɧии  

ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɏɏ ɦɨɠɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɨɞɧɨɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɢɥɢ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. 

ȼɫɬɪɨɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟ-
ɩɢ ɬɨɤɨɦ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 3 Ⱥ. ȿɫɥɢ ɡɚɜɨɞɫɤɨɟ 
ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɏɏ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɲɟ 3 Ⱥ 
ɢɥɢ ɟɫɥɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɂɡɦɟɪɢɬɟɥɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɜɟɪɹɟɦɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɫɨɨɛɳɟɧɢɟ "ɉɪɟɜɵɲɟɧ ɬɨɤ ɜɫɬɪɨ-
ɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ", ɬɨ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. 

7.1.1 ɉɪɨвɟɞɟɧиɟ ɨɩɵɬа ɏɏ ɞɥя ɬɪɟɯɮаɡɧɵɯ ɬɪаɧɫɮɨɪɦа-
ɬɨɪɨв ɫɨ ɫɯɟɦɨɣ ɫɨɟɞиɧɟɧия ɨɛɦɨɬɨɤ ɇɇ: Δ, Yɧ, Ζɧ 

7.1.1.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ 
ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ.  
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨ-

ɬɨɤ ɇɇ  Δ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɜɨɡɛɭɠɞɟ-
ɧɢɢ ɮɚɡ "a" ɢ "b" ɢ ɩɪɢ ɡɚɤɨɪɨɱɟɧɧɵɯ ɮɚɡɚɯ "b" ɢ "c"; ɧɚ ɜɬɨɪɨɦ ɷɬɚ-
ɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ  ɮɚɡ  "b" ɢ "c" ɢ ɩɪɢ ɡɚɤɨɪɨɱɟɧɧɵɯ ɮɚɡɚɯ "c" ɢ 
"a"; ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ  ɮɚɡ  "c" ɢ "a" ɢ ɩɪɢ ɡɚɤɨ-
ɪɨɱɟɧɧɵɯ ɮɚɡɚɯ "a" ɢ "b". ȼɫɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢ. 

ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨ ɫɯɟɦɚɦɢ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨ-
ɬɨɤ ɇɇ  Yɧ ɢɥɢ Ζɧ: ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɪɢ 
ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ "a" ɢ "b" ɢ ɮɚɡɟ "c", ɡɚɤɨɪɨɱɟɧɧɨɣ ɧɚ ɧɟɣɬɪɚɥɶ "n", 
ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ  "b" ɢ "c" ɢ ɮɚɡɟ "a", ɡɚɤɨ-
ɪɨɱɟɧɧɨɣ ɧɚ "n", ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ – ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ  ɮɚɡ  "c" ɢ "a" 
ɢ ɮɚɡɟ "b", ɡɚɤɨɪɨɱɟɧɧɨɣ ɧɚ "n". ȼɫɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɫɨɝɥɚɫɧɨ ɨɞɧɨɦɭ ɢɡ ɜɚɪɢɚɧɬɨɜ,
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɪɢɫɭɧɤɨɦ 7.1. ɇɚ ɪɢɫɭɧɤɟ 7.1ɚ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ  ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨ-
ɪɚ ɫ ɨɛɦɨɬɤɨɣ ɇɇ Δ, ɚ ɧɚ ɪɢɫɭɧɤɟ 7.1ɛ – ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɨɛ-
ɦɨɬɤɨɣ ɇɇ Yɧ (ɞɥɹ ɨɛɦɨɬɤɢ Ζɧ – ɚɧɚɥɨɝɢɱɧɨ).  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
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ɇɇȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)" 

"Ʉɉ(Ȼɂ)" 

~220 ȼ 50 Ƚɰ 

"ȼɈɄ2"

"Ʉɂ(B)" 

"Ʉɂ(C)" 

"Ʉɂ(N)" 

"Ʉɂ"

"B"

"A"

"N"

"C"

"a"

"b"

"c"

"n"

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB" 

~220 ȼ 50 Ƚɰ 

ɚ) 

"B"

"A"

"N"

"C"

"a"

"b"

"c"

ɇɇȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ

"n"

~220 ȼ 50 Ƚɰ

"Ʉɉ(Ȼɂ)" 

"ȼɈɄ2"

"Ʉɂ(Ⱥ)" 

"Ʉɂ(B)" 

"Ʉɂ(C)" 

"Ʉɂ(N)" 

"Ʉɂ"

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB"

~220 ȼ 50 Ƚɰ 

ɛ) 

Ɋɢɫɭɧɨɤ 7.1 

2) ȼɤɥɸɱɢɬɶ ɤɨɦɩɶɸɬɟɪ4 ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ "ɋȺ540 ɗɌɅ",

ɫɞɟɥɚɜ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ ɹɪɥɵɤɟ , ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɟɧ ɧɚ Ɋɚɛɨ-
ɱɟɦ ɫɬɨɥɟ ɉɄ. ɇɚ ɷɤɪɚɧɟ ɉɄ ɩɨɹɜɢɬɫɹ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɨɤɧɚ ɩɪɨ-

4 ȿɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɧɟ ɜɯɨɞɹɳɟ-
ɝɨ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɂɡɦɟɪɢɬɟɥɹ, ɬɨ ɧɚ ɧɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɪɚɡɦɟɳɟɧɧɨɟ ɧɚ ɢɧɫɬɚɥɥɹɰɢɨɧɧɨɦ ɞɢɫɤɟ, ɜɯɨɞɹɳɟɦ ɜ 
ɤɨɦɩɥɟɤɬ (ɪɚɡɞɟɥ 8).  
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ɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.2, 7.3 ɢɥɢ 7.4). Ɉɤɧɨ ɛɭɞɟɬ ɨɬɤɪɵɬɨ ɧɚ ɬɨɣ ɜɤɥɚɞ-
ɤɟ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜ ɩɪɟɞɵɞɭɳɟɦ ɫɟɚɧɫɟ.  

ɍɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɉɄ ɫ ɂɡɦɟɪɢɬɟɥɟɦ, ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ 
 ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ (ɪɢɫɭɧɨɤ 7.2, ɩɨɡ.7).  

Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ ɢ ɩɨɥɹ "ɂɡɦɟɪɟɧɢɟ", "ɇɚɫɬɪɨɣɤɚ", "ȼɟɥɢɱɢɧɵ" ɪɚɡɜɟɪɧɭɬɵ. 
1 – ɬɚɛɥɢɰɵ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ; 
2 – ɜɤɥɚɞɤɢ; 
3 – ɫɬɪɨɤɚ ɦɟɧɸ; 
4 – ɩɨɥɟ ɤɧɨɩɨɤ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɢɡɦɟɪɟɧɢɹ; 
5 – ɩɨɥɟ ɤɧɨɩɨɤ ɞɥɹ ɜɜɨɞɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ;  
6 – ɩɨɥɟ ɤɧɨɩɨɤ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɚɛɥɢɰ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ; 
7 – ɤɧɨɩɤɚ ɭɫɬɚɧɨɜɤɢ ɫɜɹɡɢ ɛɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫ ɉɄ ɢ ɩɨɥɟ, ɢɧɮɨɪɦɢɪɭɸɳɟɟ ɨ 

ɧɚɥɢɱɢɢ ɫɜɹɡɢ 
Ɋɢɫɭɧɨɤ 7.2 

3) ɉɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ , ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ 
ɧɟɣ (ɪɢɫɭɧɨɤ 7.2).  

4) Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ
 (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.1). 

1 

2 

3 

5

6

7

4
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Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ ɱɚɫɬɢɱɧɨ ɫɜɟɪɧɭɬɨ, ɩɨɥɹ "ɂɡɦɟɪɟɧɢɟ", "ɇɚɫɬɪɨɣɤɚ", "ȼɟɥɢɱɢɧɵ" 
ɪɚɡɜɟɪɧɭɬɵ1 

1 – ɤɧɨɩɤɚ "Ɂɚɩɢɫɶ" 
Ɋɢɫɭɧɨɤ 7.3 

ɉɨɥɟ "ɇɚɫɬɪɨɣɤɚ" ɪɚɡɜɟɪɧɭɬɨ, ɩɨɥɹ "ɂɡɦɟɪɟɧɢɟ", "ȼɟɥɢɱɢɧɵ" ɫɜɟɪɧɭɬɵ. 
1 – ɤɧɨɩɤɚ ɫɜɨɪɚɱɢɜɚɧɢɹ ɩɨɥɹ "ɇɚɫɬɪɨɣɤɚ"; 
2 – ɩɨɥɟ ɜɜɨɞɚ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
3 – ɤɧɨɩɤɚ ɪɚɡɜɨɪɚɱɢɜɚɧɢɹ ɩɨɥɹ "ȼɟɥɢɱɢɧɵ"

Ɋɢɫɭɧɨɤ 7.4 

5) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ
"ɂɫɬɨɱɧɢɤ:" ɩɨɥɹ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɪɚɫɤɪɵɬɶ ɜɵɩɚɞɚɸɳɢɣ 
ɫɩɢɫɨɤ ɢ ɜɵɛɪɚɬɶ ɢɡ ɧɟɝɨ "ȼɫɬɪɨɟɧɧɵɣ". 

1 

3 

2 

1 
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6) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, 
ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ (ȼ):" ɩɨɥɹ "ɇɚɫɬɪɨɣ-
ɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɪɚɫɤɪɵɬɶ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ ɢ ɜɵɛɪɚɬɶ ɧɟɨɛɯɨ-
ɞɢɦɨɟ ɡɧɚɱɟɧɢɟ, ɧɚɩɪɢɦɟɪ, 220 ȼ, ɢɥɢ ɜɜɟɫɬɢ ɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɳɟɥɤɧɭɜ ɜ ɩɨɥɟ ɜɜɨɞɚ (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.2). 

7) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɩɨɥɹ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ "Ɍɪɢ 
ɮɚɡɵ". 

8) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ ɩɪɨɜɟɪɹɟɦɨɝɨ
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɇɇ:" 
ɩɨɥɹ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɢ ɢɡ ɜɵɩɚɞɚɸ-
ɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ "Ɍɪɟɭɝɨɥɶɧɢɤ Δ" ɢɥɢ "Ɂɜɟɡ-
ɞɚ ɢɥɢ ɡɢɝɡɚɝ ɫ ɧɟɣɬɪɚɥɶɸ Yɧ, Ζɧ". 

9) ȼɜɟɫɬɢ ɡɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ ɩɨɬɟɪɶ P ɢɥɢ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ ɱɟɝɨ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɪɨɤɟ ɩɨɥɹ "Ɂɚɜɨɞ-
ɫɤɢɟ ɡɧɚɱɟɧɢɹ (ȼɬ):" (ɪɢɫɭɧɨɤ 7.4), ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɹ P, ɜ ɜɚɬɬɚɯ, ɫ 
ɩɨɦɨɳɶɸ ɤɥɚɜɢɚɬɭɪɵ.  

 

10) ɋɜɟɪɧɭɬɶ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɟ  (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.1). 

11) Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɟ  (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.3). 

12) ɉɪɨɫɦɨɬɪɢɬɟ ɩɟɪɟɱɟɧɶ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ, ɜɤɥɸɱɟɧɧɵɯ
ɜ ɬɚɛɥɢɰɵ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ (ɪɢɫɭɧɨɤ 7.5, ɩɨɡ 1). ȼ ɩɨɥɟ "ȼɟ-
ɥɢɱɢɧɵ" ɨɛɨɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ, ɜɵɛɪɚɧɧɵɯ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ 
ɬɚɛɥɢɰɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɵɞɟɥɟɧɵ ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ. ȿɫɥɢ ɬɪɟɛɭɟɬɫɹ 
ɞɨɩɨɥɧɢɬɶ ɷɬɨɬ ɩɟɪɟɱɟɧɶ ɢ ɫɮɨɪɦɢɪɨɜɚɬɶ ɜ ɬɚɛɥɢɰɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɪɨɤɢ, ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɚɦ ɫ ɧɚɢɦɟ-
ɧɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɥɢɱɢɧ ɜ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ" (ɪɢɫɭ-
ɧɨɤ 7.5, ɩɨɡ.3). 

ɉɪɢ ɠɟɥɚɧɢɢ ɭɛɪɚɬɶ ɤɚɤɭɸ-ɥɢɛɨ ɢɡ ɫɬɪɨɤ ɢɡ ɬɚɛɥɢɰɵ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɫ ɧɚɢɦɟɧɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɟɥɢ-
ɱɢɧɵ ɜ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ". 

13) ȿɫɥɢ ɜ ɩɟɪɟɱɟɧɶ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ ɜɯɨɞɹɬ: ɚɤɬɢɜɧɚɹ
ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R; ɪɟɚɤɬɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸ-
ɳɚɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ X, ɢɧɞɭɤɬɢɜɧɨɫɬɶ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵ-
ɛɪɚɬɶ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɭɸ), 
ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɢɥɢ ɜ ɩɨɞɪɚɡɞɟɥɟ 
"ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ" ɩɨɥɹ "ȼɟɥɢɱɢɧɵ". 
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ɉɨɥɟ "ȼɟɥɢɱɢɧɵ" ɪɚɡɜɟɪɧɭɬɨ, ɩɨɥɹ "ɂɡɦɟɪɟɧɢɟ", "ɇɚɫɬɪɨɣɤɚ" ɫɜɟɪɧɭɬɵ. ȼ ɬɚɛɥɢɰɟ 
ɩɨɹɜɢɥɢɫɶ ɬɪɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɪɨɤɢ "I", "Z" ɢ "L". 

1 – ɬɚɛɥɢɰɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ; 
2 – ɤɧɨɩɤɚ ɪɚɡɜɨɪɚɱɢɜɚɧɢɹ ɩɨɥɹ "ɂɡɦɟɪɟɧɢɟ"; 
3 – ɤɧɨɩɤɚ ɫɜɨɪɚɱɢɜɚɧɢɹ ɩɨɥɹ "ȼɟɥɢɱɢɧɵ"

Ɋɢɫɭɧɨɤ 7.5 

14) ɋɜɟɪɧɭɬɶ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɟ (ɪɢɫɭɧɨɤ 7.5, ɩɨɡ.3) ɢ ɪɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ɂɡɦɟɪɟ-
ɧɢɟ", ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ  (ɪɢɫɭɧɨɤ 7.5, ɩɨɡ.2). 

ɉɨɥɟ "ɂɡɦɟɪɟɧɢɟ" ɪɚɡɜɟɪɧɭɬɨ, ɩɨɥɹ "ȼɟɥɢɱɢɧɵ", "ɇɚɫɬɪɨɣɤɚ" ɫɜɟɪɧɭɬɵ 
1 – ɤɧɨɩɤɚ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ;  
2 – ɪɟɝɭɥɹɬɨɪ ɤɨɥɢɱɟɫɬɜɚ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ 

Ɋɢɫɭɧɨɤ 7.6 
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15) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟ-

ɪɟɧɢɹ N (ɨɬ 10 ɞɨ 50), ɞɥɹ ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ 
ɜɵɛɪɚɬɶ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ (ɪɢɫɭɧɨɤ 7.6, ɩɨɡ.2). 

16) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

. ɇɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢɰɚɯ "a-b", "b-ɫ", "a-ɫ" ɩɨɹɜɹɬɫɹ ɩɨ-
ɨɱɟɪɟɞɧɨ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ 
"a" ɢ "b", "b" ɢ "c", "c" ɢ "a" (ɪɢɫɭɧɨɤ 7.7). 

1 – ɤɧɨɩɤɚ ɡɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɚɪɯɢɜ 

Ɋɢɫɭɧɨɤ 7.7 

17) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ
ɜ ɚɪɯɢɜɟ ɞɥɹ ɱɟɝɨ ɫɥɟɞɭɟɬ ɳɟɥɤɧɭɬɶ ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" ɩɨ ɤɧɨɩɤɟ 

 (ɪɢɫɭɧɨɤ 7.7, ɩɨɡ.1). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ "Ɉɤɧɨ ɜɜɨɞɚ 
ɞɚɧɧɵɯ ɞɥɹ ɡɚɩɢɫɢ ɜ ɚɪɯɢɜ" ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɜɧɟɫɬɢ ɢɥɢ ɨɬɤɨɪɪɟɤ-
ɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɨɛ ɨɛɴɟɤɬɟ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 7.5) ɩɨɫɥɟ ɱɟɝɨ 
ɧɚɠɚɬɶ ɤɧɨɩɤɭ .  

1 
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7.1.1.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ  
ɩɢɬɚɧɢɹ 

ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ, ɫɧɚɱɚɥɚ ɩɪɢ ɜɨɡɛɭɠɞɟ-
ɧɢɢ ɮɚɡ "a" ɢ "b", ɡɚɬɟɦ "b" ɢ "c", "c" ɢ "a". ɉɟɪɟɤɥɸɱɟɧɢɹ ɜɵɩɨɥɧɹ-
ɸɬɫɹ ɜɪɭɱɧɭɸ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɂɡɦɟɪɢɬɟɥɹ
ɨɬ ɉɄ (ɪɢɫɭɧɨɤ 7.8). ɇɚ ɪɢɫɭɧɤɟ 7.8 ɚ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ 
ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ Δ, ɚ ɧɚ ɪɢɫɭɧɤɟ 7.8 ɛ – ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨ-
ɪɚ ɫɨ ɫɯɟɦɨɣ Yɧ (ɞɥɹ Ζɧ – ɚɧɚɥɨɝɢɱɧɨ).  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 2, 3 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɚ 78).
3) ɉɨɞɫɨɟɞɢɧɢɬɶ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɜɵɜɨɞɵ "a" ɢ

"b" ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɚ ɜɵɜɨɞɵ "b" ɢ "c" ɷɬɨɝɨ ɤɚɛɟɥɹ ɡɚɤɨɪɨɬɢɬɶ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɞɥɹ 1-ɝɨ ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ 
ɧɚ ɪɢɫɭɧɤɟ 7.8, ɚ, ɢɥɢ ɡɚɤɨɪɨɬɢɬɶ ɜɵɜɨɞɵ "c" ɢ "n" ɷɬɨɝɨ ɤɚɛɟɥɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɞɥɹ 1-ɝɨ ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ 
ɪɢɫɭɧɤɟ 7.8, ɛ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ ɩɪɨɜɟ-
ɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

4) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ
"ɂɫɬɨɱɧɢɤ:" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɢɡ ɜɵɩɚɞɚɸ-
ɳɟɝɨ ɫɩɢɫɤɚ "ȼɧɟɲɧɢɣ", ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɪɟɝɭ-
ɥɢɪɭɟɦɵɣ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ, ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" ɞɥɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɢɫɬɨɱɧɢɤɚ. 

5) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 6 – 15 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɵ 80 - 82).
6) ȼ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" ɜɵɛɪɚɬɶ ɮɚɡɵ "ɚ" ɢ "b", ɧɚ ɤɨɬɨɪɵɟ ɛɭ-

ɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ 
ɤɧɨɩɤɟ  (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.3). 

7) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
8) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ

ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ ɩɨɥɟ "ɂɡɦɟɪɟ-
ɧɢɟ" (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.1). 

9) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɪɚɜɧɵɦ ɜɜɟɞɟɧɧɨɦɭ ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" ɡɧɚɱɟɧɢɸ 
ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ 
ɩɪɨɜɨɞɢɥɫɹ ɨɩɵɬ ɏɏ, ɢɥɢ ɡɧɚɱɟɧɢɸ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɪɟɝɭɥɢɪɭɹ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɢ ɧɚɛɥɸɞɚɹ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ. 

10) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

 (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.2).  
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ȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɧɚ 
ɤɨɬɨɪɵɟ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 
ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

A-B B-C C-A 

ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), 
ɤɨɬɨɪɵɟ ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ B-C C-A A-B 

ɇɇ 

~220 ȼ 50 Ƚɰ 

"ȼɈɄ2" 

"B"

"A" 

"N" 

"C" 

"a"

"b"

"c"

"Ʉɂ(N)"

"Ʉɂ" 

"Ʉɉ (Ȼɂ)" 

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB"

~220 ȼ 50 Ƚɰ 

"Ʉɋ (ȼɂ)" 

Ɋɟɝɭɥяɬɨɪ  
ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C

ȼ

Ⱥ

N

ɚ) 

ɇɇ ȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɧɚ 
ɤɨɬɨɪɵɟ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟ-
ɧɢɟ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

A-B B-C B-A 

ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɤɨɬɨ-
ɪɵɟ ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ C-N A-N B-N 

220 ȼ 50 Ƚɰ 

"ȼɈɄ2"

"B"

"A" 

"N" 

"C" 

"a"

"b"

"c"

"n"

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

"Ʉɂ(N)"

"Ʉɂ"

"Ʉɉ(Ȼɂ)" 

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB"

~220 ȼ 50 Ƚɰ 

"Ʉɋ (ȼɂ)" 

Ɋɟɝɭɥяɬɨɪ  
ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C

ȼ

Ⱥ

N

ɛ) 
Ɋɢɫɭɧɨɤ 7.8 
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Ɉɩыɬ ХХ ɋА540 

1 – ɤɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ ɭɫɬɚɧɨɜɤɢ ɜɟɥɢɱɢɧɵ 
ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; 
2 – ɤɧɨɩɤɚ ɡɚɩɭɫɤɚ ɩɪɨɰɟɫɫɚ ɢɡɦɟɪɟɧɢɹ; 
3 – ɤɧɨɩɤɢ  ɜɵɛɨɪɚ ɮɚɡ ɞɥɹ ɜɨɡɛɭɠɞɟɧɢɹ; 
4 – ɤɧɨɩɤɚ ɡɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɚɪɯɢɜ 

Ɋɢɫɭɧɨɤ 7.9 

11) ȿɫɥɢ ɜ ɩ. 4 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-
ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛ-
ɥɢɰɟ "a-b" ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɜɨɡ-
ɛɭɠɞɟɧɢɢ ɮɚɡ "a" ɢ "b". 

12) ȿɫɥɢ ɜ ɩ. 4 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ" ɫ ɬɪɟɛɨɜɚ-
ɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟ-
ɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢɰɟ "a-b" ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭ-
ɱɟɧɧɵɟ ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ "a" ɢ "b". 

13) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
14) ɉɨɜɬɨɪɢɬɶ ɩ.ɩ. 3, 6 -13 ɞɥɹ ɮɚɡ "b" ɢ "c", "c" ɢ "a" ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫɨ ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɢɡɦɟɪɟɧɢɹɦɢ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ, ɩɪɢɜɟ-
ɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7.8ɚ ɢɥɢ ɧɚ ɪɢɫɭɧɤɟ 7.8ɛ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧ-
ɮɢɝɭɪɚɰɢɢ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

15) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ
ɜ ɚɪɯɢɜɟ ɞɥɹ ɱɟɝɨ ɫɥɟɞɭɟɬ ɳɟɥɤɧɭɬɶ ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" ɩɨ ɤɧɨɩɤɟ 

 (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.4). ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ "Ɉɤɧɨ ɜɜɨɞɚ 
ɞɚɧɧɵɯ ɞɥɹ ɡɚɩɢɫɢ ɜ ɚɪɯɢɜ" ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɜɧɟɫɬɢ ɢɥɢ ɨɬɤɨɪɪɟɤ-
ɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɨɛ ɨɛɴɟɤɬɟ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 7.5) ɩɨɫɥɟ ɱɟɝɨ 
ɧɚɠɚɬɶ ɤɧɨɩɤɭ .  

1 

2 

3 

4 
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7.1.2 ɉɪɨвɟɞɟɧиɟ ɨɩɵɬа ɏɏ ɞɥя ɬɪɟɯɮаɡɧɵɯ ɬɪаɧɫɮɨɪɦа-
ɬɨɪɨв ɫɨ ɫɯɟɦɨɣ ɫɨɟɞиɧɟɧия ɨɛɦɨɬɨɤ ɇɇ: Y, Ζ 

7.1.2.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ 

ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ, ɫɧɚɱɚɥɚ ɩɪɢ ɡɚɤɨɪɱɢɜɚ-
ɧɢɢ ɜɵɜɨɞɨɜ "B" ɢ "C" ɨɛɦɨɬɤɢ ȼɇ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɡɚɬɟɦ ɜɵɜɨɞɨɜ "C" ɢ "A" , "A" ɢ "B"; ɡɚɤɨɪɚɱɢɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. Ⱦɥɹ ɡɚɤɨɪɚɱɢɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɛɟɥɶ ɫɢɥɨɜɨɣ ɞɥɹ ɡɚ-
ɤɨɪɚɱɢɜɚɧɢɹ ɨɛɦɨɬɨɤ ɄɋɁ (ɞɚɥɟɟ – ɤɚɛɟɥɶ ɫɢɥɨɜɨɣ ɄɋɁ). 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 7.10.

ȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɨɛɦɨɬɤɢ ȼɇ ɩɪɨɜɟ-
ɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɤɨɬɨɪɵɟ ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ 

B-C C-A A-B 

ɇɇ

~220 ȼ 50 Ƚɰ 

"ȼɈɄ2"

"B"

"A" 

"C" 

"a"

"b"

"c"

"Ʉɂ(N)"

"Ʉɂ" 

"Ʉɉ (Ȼɂ)" "ɄɋɁ" 

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB"

~220 ȼ 50 Ƚɰ 

Ɋɢɫɭɧɨɤ 7.10 

ɇɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ ɫɨ-
ɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ  Y (ɞɥɹ ɫɯɟɦɵ Ζ – ɚɧɚɥɨɝɢɱɧɨ).  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 2, 3 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɚ 78).
3) Ɂɚɤɨɪɨɬɢɬɶ ɜɵɜɨɞɵ ɨɛɦɨɬɤɢ ȼɇ "ȼ" ɢ "ɋ" ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧ-

ɧɵɦɢ ɞɥɹ 1-ɝɨ ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7.10. 
4) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ

"ɂɫɬɨɱɧɢɤ:" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɢɡ ɜɵɩɚɞɚɸ-
ɳɟɝɨ ɫɩɢɫɤɚ "ȼɫɬɪɨɟɧɧɵɣ". 

5) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ ɤɨ-
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ɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ 
ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ (ȼ):" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣ-
ɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ 
ɫɩɢɫɤɚ, ɧɚɩɪɢɦɟɪ, 220 ȼ ɢɥɢ ɜɜɟɫɬɢ ɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ 
ɩɨɥɟ ɜɜɨɞɚ (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.2). 

6) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɩɨɥɹ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ "Ɍɪɢ 
ɮɚɡɵ". 

7) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɇɇ ɩɪɨɜɟɪɹɟɦɨɝɨ
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɋɯɟ-
ɦɚ ɫɨɟɞɢɧɟɧɢɹ ɇɇ:" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɢ ɢɡ ɜɵɩɚɞɚ-
ɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ "Ɂɜɟɡɞɚ ɢɥɢ ɡɢɝɡɚɝ ɛɟɡ ɧɟɣɬɪɚɥɢ Y, Ζ". 

8) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 9 – 15 ɩ. 7.1.1.1 (ɫɬɪ. 80 – 82).
9) Ɋɚɫɤɪɵɬɶ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ".  ȼɵɛɪɚɬɶ ɮɚɡɵ "ɚ" ɢ "b", ɧɚ ɤɨ-

ɬɨɪɵɟ ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤ-
ɧɭɬɶ ɩɨ ɤɧɨɩɤɟ   (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.3). 

10) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

 (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ .1). ɇɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢɰɟ "a-b" ɩɨ-
ɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ 
ɮɚɡ "a" ɢ "b" ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

11) ɉɨɜɬɨɪɢɬɶ ɩ.ɩ. 3, 9 ɢ 10 ɞɚɧɧɨɝɨ ɩɭɧɤɬɚ ɞɥɹ ɮɚɡ "b" ɢ "c", "c"
ɢ "a" ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɢɡɦɟɪɟɧɢɹɦɢ ɬɚɛɥɢɰɵ, 
ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7.10. 

12) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ
ɜ ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 

7.1.2.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢ-

ɰɟɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7.11, ɩɪɢ ɷɬɨɦ ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɡɚɤɨɪɚ-
ɱɢɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜɪɭɱɧɭɸ. Ⱦɥɹ ɡɚɤɨɪɚɱɢɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɚɛɟɥɶ ɫɢɥɨɜɨɣ ɄɋɁ. 

1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɯɟɦɭ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 7.11.
ɇɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫ-

ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨ-
ɬɨɤ ɇɇ Y (ɞɥɹ ɫɯɟɦɵ Ζ – ɚɧɚɥɨɝɢɱɧɨ).  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
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"a"

"b"

"c"

"Ʉɂ (Ⱥ)" 

"Ʉɂ (ȼ)"

"Ʉɂ (ɋ)" 

220 ȼ 50 Ƚɰ 

№ ɢɡɦɟɪɟɧɢɹ 1 2 3 
ȼɵɜɨɞɵ ɤɚɛɟɥɹ Ʉɋ(ȼɂ), ɧɚ ɤɨ-
ɬɨɪɵɟ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɨɬ 
ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

A-B B-C C-A 

ȼɵɜɨɞɵ ɨɛɦɨɬɤɢ ȼɇ ɩɪɨɜɟɪɹɟ-
ɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɵɟ 
ɡɚɤɨɪɚɱɢɜɚɸɬɫɹ 

B-C C-A A-B 

"B" 

"A" 

"C" 

ɇɇȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"ɄɋɁ" "Ʉɂ (N)" 

"Ʉɂ" 

"Ʉɉ(Ȼɂ)" 

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

"Ʉɚɛɟɥɶ 
mini USB" 

~220 ȼ 50 Ƚɰ 

"ȼɈɄ2"

"Ʉɋ (ȼɂ)"

Ɋɟɝɭɥяɬɨɪ  
ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C

ȼ

Ⱥ

N

Ɋɢɫɭɧɨɤ 7.11 

2) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 2, 3 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɚ 78).
3) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɣ ɧɚ ɩɟɪɟɞɧɟɣ

ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ, ɜ ɩɨɥɨɠɟɧɢɟ "I". 
4) ɉɨɞɫɨɟɞɢɧɢɬɶ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɜɵɜɨɞɵ "Ɏɚɡɚ

Ⱥ" ɢ "Ɏɚɡɚ ȼ" ɤɚɛɟɥɹ Ʉɋ(ȼɂ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɞɥɹ 1-ɝɨ ɢɡ-
ɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7.11. 

5) Ɂɚɤɨɪɨɬɢɬɶ ɜɵɜɨɞɵ ɨɛɦɨɬɤɢ ȼɇ "ȼ" ɢ "ɋ" ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ
ɞɚɧɧɵɦɢ ɞɥɹ 1-ɝɨ ɢɡɦɟɪɟɧɢɹ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧ-
ɤɟ 7.11. 

6) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ
"ɂɫɬɨɱɧɢɤ:" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɢɡ ɜɵɩɚɞɚɸ-
ɳɟɝɨ ɫɩɢɫɤɚ "ȼɧɟɲɧɢɣ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫ-
ɬɨɱɧɢɤɚ) ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɫɬɨɱɧɢɤɚ ɫ ɩɥɚɜɧɨɣ 
ɪɟɝɭɥɢɪɨɜɤɨɣ ɧɚɩɪɹɠɟɧɢɹ). 

7) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ ɤɨ-
ɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ 
ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ (ȼ):" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣ-
ɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ 
ɫɩɢɫɤɚ, ɧɚɩɪɢɦɟɪ, 220 ȼ ɢɥɢ ɜɜɟɫɬɢ ɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ 
ɩɨɥɟ ɜɜɨɞɚ (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.2). 
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8) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ (ɞɚɥɟɟ – ɇɇ) ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ ɳɟɥɤ-
ɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɇɇ:" ɜ ɩɨɥɟ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵ-
ɛɪɚɬɶ "Ɂɜɟɡɞɚ ɢɥɢ ɡɢɝɡɚɝ ɛɟɡ ɧɟɣɬɪɚɥɢ Y, Ζ". 

9) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 9 – 15 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɵ 80 – 82).
10) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
11) ȼ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" ɜɵɛɪɚɬɶ ɮɚɡɵ "ɚ" ɢ "b", ɧɚ ɤɨɬɨɪɵɟ ɛɭ-

ɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ 
ɤɧɨɩɤɟ  (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.3). 

12) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ.
13) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢ-

ɤɚ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" (ɪɢ-
ɫɭɧɨɤ 7.9, ɩɨɡ.1). 

14) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɪɚɜɧɵɦ ɡɧɚɱɟɧɢɸ, ɜɜɟɞɟɧɧɨɦɭ ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" 
(ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɤɨɬɨɪɨɦ ɧɚ ɡɚɜɨɞɟ-
ɢɡɝɨɬɨɜɢɬɟɥɟ ɩɪɨɜɨɞɢɥɫɹ ɨɩɵɬ ɏɏ, ɢɥɢ ɡɧɚɱɟɧɢɸ ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨ-
ɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ), ɪɟɝɭɥɢɪɭɹ ɜɧɟɲ-
ɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɧɚɛɥɸɞɚɹ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ. 

15) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

 (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ. 2).  
16) ȿɫɥɢ ɜ ɩ. 6 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-

ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢ-
ɰɟ "a-b" ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɜɨɡɛɭɠ-
ɞɟɧɢɢ ɮɚɡ "a" ɢ "b"  (ɩɟɪɜɨɟ ɢɡɦɟɪɟɧɢɟ). 

17) ȿɫɥɢ ɜ ɩ. 6 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» ɫ ɬɪɟɛɨɜɚ-
ɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟ-
ɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢɰɟ "a-b" ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭ-
ɱɟɧɧɵɟ ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɮɚɡ "a" ɢ "b". 

18) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
19) ɉɨɜɬɨɪɢɬɶ ɩ.ɩ. 4, 5, 10 -18 ɞɥɹ ɮɚɡ "b" ɢ "c", "c" ɢ "a" ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫɨ ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ ɢɡɦɟɪɟɧɢɹɦɢ ɬɚɛɥɢɰɵ, ɩɪɢɜɟɞɟɧɧɨɣ 
ɧɚ ɪɢɫɭɧɤɟ 7.11. 

20) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ
ɜ ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 
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7.1.3 ɉɪɨвɟɞɟɧиɟ ɨɩɵɬа ɏɏ ɞɥя ɨɞɧɨɮаɡɧɵɯ ɬɪаɧɫɮɨɪ-
ɦаɬɨɪɨв 

7.1.3.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɯɟɦɭ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 7.12.

"A" 

"x

"a" 

"b" 

ɇɇ ȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Am" Cɇ 

~220 ȼ 50 Ƚɰ 

"ȼɈɄ2" 

"Ʉɂ(ɋ)"

"Ʉɉ(Ȼɂ)" 

"Ʉɂ"

"Ʉɂ(N)"

Ȼɋɍ 

~2
20

 ȼ
 5

0 
Ƚɰ

 

"Ʉɚɛɟɥɶ 
mini USB"

~220 ȼ 50 Ƚɰ 

Ɋɢɫɭɧɨɤ 7.12 

2) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 2 – 5 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɚ 78).
3) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-

ɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ ɤɨ-
ɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ 
ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ (ȼ):" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣ-
ɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ 
ɫɩɢɫɤɚ ɢɥɢ ɜɜɟɫɬɢ ɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ ɩɨɥɟ ɜɜɨ-
ɞɚ (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.2). 

4) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ
ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɜ ɩɨɥɟ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ "Ɉɞɧɚ 
ɮɚɡɚ". 

5) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 9-15 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɵ 80 – 82).
6) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

 (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.1). ɇɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢɰɟ "ɚ-b" ɩɨɹɜɹɬ-
ɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ. 

7) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ ɜ
ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 
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7.1.3.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɯɟɦɭ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 7.13.

Ɋɢɫɭɧɨɤ 7.13 

2) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 2, 3 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɚ 78).
3) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I" 
4) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟ-

ɥɟ "ɂɫɬɨɱɧɢɤ:" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɢ ɜɵɛɪɚɬɶ ɢɡ ɜɵɩɚ-
ɞɚɸɳɟɝɨ ɫɩɢɫɤɚ "ȼɧɟɲɧɢɣ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɢɫɬɨɱɧɢɤɚ) ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɫɬɨɱɧɢɤɚ ɫ ɩɥɚɜ-
ɧɨɣ ɪɟɝɭɥɢɪɨɜɤɨɣ ɧɚɩɪɹɠɟɧɢɹ). 

5) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, 
ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ (ȼ):" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣ-
ɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ 
ɫɩɢɫɤɚ ɢɥɢ ɜɜɟɫɬɢ ɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ ɩɨɥɟ ɜɜɨ-
ɞɚ (ɪɢɫɭɧɨɤ 7.4, ɩɨɡ.2). 

"A"

"ɏ

a

b

ɇɇȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ

"Am" Cɇ

"Ʉɂ(Ⱥ)"

"Ʉɂ(N)"

~230 ȼ 50 Ƚɰ

"ȼɈɄ2"

"Ʉɂ(ɋ)"

"Ʉɂ(B)"

"Ʉɉ (Ȼɂ)"

"Ʉɂ"

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB" 

~230 ȼ 50 Ƚɰ 

"Ʉɋ (ȼɂ)"

Ɋɟɝɭɥяɬɨɪ  
ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 
C 

ȼ

Ⱥ

N
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6) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɜ ɩɨɥɟ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ "Ɉɞɧɚ 
ɮɚɡɚ". 

7) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 9 -15 ɪɚɡɞɟɥɚ 7.1.1.1 (ɫɬɪɚɧɢɰɵ 80 – 82).
8) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ.
9) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢ-

ɤɚ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" 
(ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.1). 

10) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɪɚɜɧɵɦ ɡɚɞɚɧɧɨɦɭ ɜ ɩ. 5 (ɡɧɚɱɟɧɢɸ ɦɟɠɞɭɮɚɡɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ ɩɪɨɜɨɞɢɥɫɹ ɨɩɵɬ 
ɏɏ, ɢɥɢ ɡɧɚɱɟɧɢɸ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵ-
ɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ), ɪɟɝɭɥɢɪɭɹ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɧɚɛɥɸ-
ɞɚɹ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ. 

11) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-

ɤɟ  (ɪɢɫɭɧɨɤ 7.9, ɩɨɡ.1). 
12) ȿɫɥɢ ɜ ɩ. 4 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭ-

ɥɢɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛ-
ɥɢɰɟ "a-b" ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

13) ȿɫɥɢ ɜ ɩ. 4 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» ɫ ɬɪɟɛɨɜɚ-
ɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟ-
ɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢɰɟ "a-b" ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

14) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
15) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟ-

ɧɵ ɜ ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 
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7.2 ɂɡɦɟɪɟɧия ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɯɨɥɨɫɬɨɝɨ ɯɨɞа ɧа 
ɧɨɦиɧаɥɶɧɨɦ ɧаɩɪяɠɟɧии  

ȼ ɤɚɱɟɫɬɜɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɢɫ-
ɬɨɱɧɢɤ ɫ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɜɵɯɨɞɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢɥɢ ɢɫɬɨɱɧɢɤ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɤɢ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. 

ɂɡɦɟɪɟɧɢɹ ɧɟ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ. 
1) ɋɨɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɰɟɩɶ ɫɨɝɥɚɫɧɨ ɨɞɧɨɦɭ ɢɡ ɪɢɫɭɧɤɨɜ

7.14, 7.15 ɢɥɢ 7.16 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɜɟɪɹɟɦɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

Ɋɢɫɭɧɨɤ 7.14 

ɇɚ ɪɢɫɭɧɤɟ 7.14 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚ-
ɬɨɪɚ, ɧɚ ɪɢɫɭɧɤɟ 7.15 – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ 
ɨɛɦɨɬɨɤ ɇɇ Yɧ (ɞɥɹ ɫɯɟɦɵ ɨɛɦɨɬɨɤ Ζɧ – ɚɧɚɥɨɝɢɱɧɨ), ɧɚ ɪɢɫɭɧɤɟ 
7.16 – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɯɟɦɨɣ ɨɛɦɨɬɨɤ ɇɇ - Δ,  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɧɚ Ȼɋɍ, ɜ ɩɨɥɨɠɟɧɢɟ "I". 
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Ɋɢɫɭɧɨɤ 7.15 
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3) ȼɤɥɸɱɢɬɶ ɤɨɦɩɶɸɬɟɪ5 ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ "ɋȺ540 ɗɌɅ",

ɫɞɟɥɚɜ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ ɹɪɥɵɤɟ , ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɟɧ ɧɚ Ɋɚɛɨ-
ɱɟɦ ɫɬɨɥɟ ɉɄ. ɇɚ ɷɤɪɚɧɟ ɉɄ ɩɨɹɜɢɬɫɹ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɨɤɧɚ ɩɪɨ-
ɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.2, 7.3 ɢɥɢ 7.4). Ɉɤɧɨ ɛɭɞɟɬ ɨɬɤɪɵɬɨ ɧɚ ɬɨɣ ɜɤɥɚɞ-
ɤɟ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜ ɩɪɟɞɵɞɭɳɟɦ ɫɟɚɧɫɟ.  

ɍɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɉɄ ɫ ɂɡɦɟɪɢɬɟɥɟɦ, ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ 
 ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ (ɪɢɫɭɧɨɤ 7.2, ɩɨɡ.7). 

4) ɉɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ , ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ 
ɧɟɣ (ɪɢɫɭɧɨɤ 7.17) 

5) ɍɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɉɄ ɫ ɂɡɦɟɪɢɬɟɥɟɦ, ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ
 ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. 

Ɋɢɫɭɧɨɤ 7.17 

6) Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ
 (ɪɢɫɭɧɨɤ 7.17). 

7) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ
ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɂɫɬɨɱɧɢɤ:" ɩɨɥɹ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.18) ɢ 
ɜɵɛɪɚɬɶ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ "ȼɧɟɲɧɢɣ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ) ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɢɫɬɨɱɧɢɤɚ ɫ ɩɥɚɜɧɨɣ ɪɟɝɭɥɢɪɨɜɤɨɣ ɧɚɩɪɹɠɟɧɢɹ). 

5 ȿɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɧɟ ɜɯɨɞɹɳɟ-
ɝɨ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɂɡɦɟɪɢɬɟɥɹ, ɬɨ ɧɚ ɧɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɪɚɡɦɟɳɟɧɧɨɟ ɧɚ ɢɧɫɬɚɥɥɹɰɢɨɧɧɨɦ ɞɢɫɤɟ, ɜɯɨɞɹɳɟɦ ɜ 
ɤɨɦɩɥɟɤɬ (ɪɚɡɞɟɥ 8).  
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Ɋɢɫɭɧɨɤ 7.18 

8) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɨɩɵɬ ɏɏ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɢɥɢ ɡɧɚɱɟɧɢɟ ɤɨ-
ɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɏɏ, ɞɥɹ 
ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɈɆɂɇ. ɇȺɉɊəɀȿɇɂȿ (ȼ):" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣ-
ɤɚ" (ɪɢɫɭɧɨɤ 7.18) ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ 
ɫɩɢɫɤɚ (400 ɢɥɢ 230 ȼ) ɢɥɢ ɜɜɟɫɬɢ ɢɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɨɥɟ ɜɜɨɞɚ. 

9) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɄɈɅɂɑȿɋɌȼɈ ɎȺɁ" ɜ ɩɨɥɟ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.18) ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ "Ɉɞɧɚ 
ɮɚɡɚ" ɢɥɢ "Ɍɪɢ ɮɚɡɵ". 

10) ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɛɪɚɬɶ ɩɨ-
ɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɈɑȿɊȿȾɇɈɋɌɖ
ɂɁɆȿɊȿɇɂɃ:" ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ "ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ"  
ɢɥɢ "ɉɚɪɚɥɥɟɥɶɧɨ". 

11) ɋɜɟɪɧɭɬɶ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɟ  (ɪɢɫɭɧɨɤ 7.18). 

12) Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɟ  (ɪɢɫɭɧɨɤ 7.18). 

13) Ɉɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɩɢɫɨɤ ɜɵɜɨɞɢɦɵɯ
ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɜɟɥɢɱɢɧ ɫɨɝɥɚɫɧɨ ɩ.ɩ. 12 ɩ. 7.1.1.1 (ɫɬɪ. 80).. 

14) ȿɫɥɢ ɜ ɩɟɪɟɱɟɧɶ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ ɜɯɨɞɹɬ: ɚɤɬɢɜɧɚɹ
ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R; ɪɟɚɤɬɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸ-
ɳɚɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ X, ɢɧɞɭɤɬɢɜɧɨɫɬɶ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵ-
ɛɪɚɬɶ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɭɸ), 
ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɢɥɢ ɜ ɩɨɞɪɚɡɞɟɥɟ 
"ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ" ɩɨɥɹ "ȼɟɥɢɱɢɧɵ". 
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15) ɋɜɟɪɧɭɬɶ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ
. 

16) Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ", ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ 
 (ɪɢɫɭɧɨɤ 7.18). 

Ɋɢɫɭɧɨɤ 7.19 

17) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟ-

ɪɟɧɢɹ N (ɨɬ 10 ɞɨ 50), ɞɥɹ ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ 
ɜɵɛɪɚɬɶ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ. 

18) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ.
19) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢ-

ɤɚ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ". 
20) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-

ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɪɚɜɧɵɦ ɡɚɞɚɧɧɨɦɭ ɜ ɩ. 8, ɧɚɛɥɸɞɚɹ ɡɧɚɱɟɧɢɟ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ. 

21) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ . 
22) ȿɫɥɢ ɜ ɩ. 7 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-

ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɹɬ-
ɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

23) ȿɫɥɢ ɜ ɩ. 7 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» ɫ ɬɪɟɛɨɜɚ-
ɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟ-
ɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

24) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
25) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ

ɜ ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 
.
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7.3 ɂɡɦɟɪɟɧия ɩɪи ɩɪɨвɟɞɟɧии ɨɩɵɬа ɤɨɪɨɬɤɨɝɨ ɡаɦɵɤаɧия  
ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɤɨɪɨɬɤɨɝɨ ɡɚ-

ɦɵɤɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɨ-
ɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɵ, ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 50 Ⱥ. Ɂɚɤɨ-
ɪɚɱɢɜɚɧɢɟ ɨɛɦɨɬɤɢ ɇɇ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɛɟɥɟɦ ɫɢɥɨɜɵɦ ɄɋɁ. 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɜɫɟ ɬɪɢ ɮɚɡɵ. ɂɡɦɟɪɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɮɚɡ-
ɧɨ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

1) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 7.20. ɇɚ ɪɢɫɭɧɤɟ 7.20 ɚ ɞɥɹ
ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧɚ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ, ɧɚ ɪɢɫɭɧɤɟ 
7.20 ɛ – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɶ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɣ ɧɚ ɩɟɪɟɞɧɟɣ

ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ, ɜ ɩɨɥɨɠɟɧɢɟ "I". 
3) ȼɤɥɸɱɢɬɶ ɤɨɦɩɶɸɬɟɪ ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ "ɋȺ540 ɗɌɅ",

ɫɞɟɥɚɜ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ ɹɪɥɵɤɟ , ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɟɧ ɧɚ Ɋɚ-
ɛɨɱɟɦ ɫɬɨɥɟ ɉɄ. ɇɚ ɷɤɪɚɧɟ ɉɄ ɩɨɹɜɢɬɫɹ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɨɤɧɚ 
ɩɪɨɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.2, 7.3 ɢɥɢ 7.4). ɍɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɉɄ ɫ ɂɡɦɟ-
ɪɢɬɟɥɟɦ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ  . 

4) ɉɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ , ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɧɟɣ. 
Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.21), ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ 

. 
5) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ

"ɂɫɬɨɱɧɢɤ:" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.21) ɪɚɫɤɪɵɬɶ ɜɵɩɚɞɚɸ-
ɳɢɣ ɫɩɢɫɨɤ ɢ ɜɵɛɪɚɬɶ ɢɡ ɧɟɝɨ "ȼɧɟɲɧɢɣ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɪɟ-
ɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ) ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɫɬɨɱ-
ɧɢɤɚ ɫ ɩɥɚɜɧɨɣ ɪɟɝɭɥɢɪɨɜɤɨɣ ɧɚɩɪɹɠɟɧɢɹ). 

6) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,
ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɜ ɩɨɥɟ 
"ɇɚɫɬɪɨɣɤɚ" ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ, ɧɚɩɪɢɦɟɪ, "Ɍɪɢ ɮɚɡɵ". 

7) ȼɜɟɫɬɢ ɛɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ ZȺ, Zȼ Zɋ (ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ZȺ) ɢɥɢ ɡɧɚɱɟɧɢɹ, 
ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚ-
ɧɢɹ (ɞɚɥɟɟ – ɄɁ), ɞɥɹ ɱɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɟɣ ɫɬɪɨɤɟ ɩɨɥɹ "Ȼɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ, Ɉɦ" (ɪɢɫɭɧɨɤ 7.21), ɜɜɟɫɬɢ 
ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɚɬɭɪɵ. 

8) ȼɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɨɪɹɞɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ:
"ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ" (ɩɪɢ ɷɬɨɦ ɫɧɚɱɚɥɚ ɛɭɞɭɬ ɜɵɩɨɥɧɟɧɵ ɜɫɟ N-
ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɮɚɡɵ A, ɡɚɬɟɦ N-ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɮɚɡɵ B ɢ ɩɨɬɨɦ 
ɮɚɡɵ ɋ, ɩɪɢɱɟɦ N – ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɢɡɦɟɪɟɧɢɣ) ɢɥɢ 
"ɉɚɪɚɥɥɟɥɶɧɨ" (ɩɪɢ ɷɬɨɦ ɜɫɟ N-ɢɡɦɟɪɟɧɢɣ ɛɭɞɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɨɞ-
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ɧɨɜɪɟɦɟɧɧɨ ɞɥɹ ɜɫɟɯ ɮɚɡ), ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡ-
ɞɟɥɟ "Ɉɱɟɪɟɞɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" ɢ ɢɡ ɜɵɩɚɞɚɸ-
ɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ (ɪɢɫɭɧɨɤ 7.21). 

9) ɋɜɟɪɧɭɬɶ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɟ  (ɪɢɫɭɧɨɤ 7.21). 

"A"

"ɏ"

"a"

"x"

ɇɇȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ

"Ʉɂ(Ⱥ)"

~220 ȼ 50 Ƚɰ

"Ʉɉ (Ȼɂ)"

"ȼɈɄ2"

"ɄɁɋ"

"Ʉɂ(N)"
"Ʉɂ(B)"

"Ʉɂ(C)"

"Ʉɂ"

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB" 

~220 ȼ 50 Ƚɰ 
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ɧаɩɪяɠɟɧия 

3~
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50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N"

C 

ȼ

Ⱥ

N

ɚ) 

"B"

"Am"

"N"

"a"

"b"

"c"

ɇɇ

ȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

"A"

"Bm"

"Ʉɂ(N)"

"ȼɈɄ2""ɄɁɋ"

"ɄɁɋ"
"ɋ"

"ɋm"

"Ʉɂ"

"Ȼɉ(Ȼɂ)" 

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB" 

~220 ȼ 50 Ƚɰ 

"Ʉɋ (ȼɂ)"

Ɋɟɝɭɥяɬɨɪ  
ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ
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"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C 

ȼ

Ⱥ

N

ɛ) 
Ɋɢɫɭɧɨɤ 7.20 
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Ɋɢɫɭɧɨɤ 7.21 

10) Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ" (ɪɢɫɭɧɨɤ 7.22), ɞɥɹ ɱɟɝɨ ɳɟɥɤ-
ɧɭɬɶ ɩɨ ɤɧɨɩɤɟ . 

Ɋɢɫɭɧɨɤ 7.22 

11) ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɩɢɫɨɤ ɢɡɦɟɪɹɟɦɵɯ ɜɟ-
ɥɢɱɢɧ, ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɢɹ ɩ.ɩ. 12 ɩ. 7.1.1.1 (ɫɬɪ. 81). 

12) ȿɫɥɢ ɜ ɩɟɪɟɱɟɧɶ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ ɜɯɨɞɹɬ: ɚɤɬɢɜɧɚɹ ɫɨ-
ɫɬɚɜɥɹɸɳɚɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R; ɪɟɚɤɬɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
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ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ X, ɢɧɞɭɤɬɢɜɧɨɫɬɶ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 
ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɭɸ), ɞɥɹ ɱɟɝɨ 
ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɢɥɢ  ɜ ɩɨɞɪɚɡɞɟɥɟ "ȼɟɥɢɱɢɧɵ" ɜ 
ɩɨɥɟ "ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ". 

13) ɋɜɟɪɧɭɬɶ ɩɨɥɟ "ȼɟɥɢɱɢɧɵ", ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɟ  ɢ ɪɚɡɜɟɪɧɭɬɶ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" (ɪɢɫɭɧɨɤ 7.23), ɞɥɹ 
ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ .  

Ɋɢɫɭɧɨɤ 7.23 

14) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
15) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ

ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ ɩɨɥɟ "ɂɡɦɟɪɟ-
ɧɢɟ" (ɪɢɫɭɧɨɤ 7.23). 

16) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɪɚɜɧɵɦ ɡɚɜɨɞɫɤɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɨɩɵɬɚ ɄɁ ɢɥɢ ɡɧɚɱɟɧɢɸ, ɩɨɥɭɱɟɧɧɨɦɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɩɪɟɞɵɞɭɳɟɝɨ ɨɩɵɬɚ ɄɁ, ɪɟɝɭɥɢɪɭɹ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɧɟɲɧɟɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɧɚɛɥɸɞɚɹ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɉɄ. 

17) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟ-

ɧɢɹ N, ɞɥɹ ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ  ɜɵɛɪɚɬɶ ɧɭɠɧɨɟ 
ɡɧɚɱɟɧɢɟ (ɪɢɫɭɧɨɤ 7.23). 
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18) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

. 
19) ȿɫɥɢ ɜ ɩ. 5 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-

ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛ-
ɥɢɰɚɯ "Ⱥ", "B", "C" ɩɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɪɢ-
ɫɭɧɨɤ 7.24) ɢɥɢ ɜ ɬɚɛɥɢɰɟ "Ⱥ" ɩɪɢ ɩɪɨɜɟɪɤɟ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɚ ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

20) ȿɫɥɢ ɜ ɩ. 5 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟ-
ɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» ɫ ɬɪɟɛɨɜɚɧɢɟɦ 
ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟɝɭɥɹ-
ɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ ɧɚ 
ɷɤɪɚɧɟ ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

21) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
22) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ

ɜ ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 

Ɋɢɫɭɧɨɤ 7.24 
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7.4 ɂɡɦɟɪɟɧия ɩɪи ɨɩɪɟɞɟɥɟɧии ɨɬɧɨɲɟɧия ɧаɩɪяɠɟɧиɣ (ɤɨ-
ɷɮɮиɰиɟɧɬа ɬɪаɧɫɮɨɪɦаɰии) 

ɉɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɧɨɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ) ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ-
ɫɹ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɥɢ ɨɬ ɜɧɟɲɧɟɝɨ 
ɢɫɬɨɱɧɢɤɚ. 

ȼɫɬɪɨɟɧɧɵɣ ɬɪɟɯɮɚɡɧɵɣ ɢɫɬɨɱɧɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɢɡɦɟ-
ɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɬɨɤɨɦ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,15 Ⱥ. ȿɫ-
ɥɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɂɡɦɟɪɢɬɟɥɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɜɟɪɹɟɦɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɫɨɨɛɳɟɧɢɟ "ɉɪɟɜɵɲɟɧ ɬɨɤ ɜɫɬɪɨ-
ɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ.", ɬɨ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. 

7.4.1 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ 

ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɜɫɟ ɬɪɢ ɮɚɡɵ, ɚ ɢɡɦɟɪɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ-
ɮɚɡɧɨ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

1) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 7.25. ɇɚ ɪɢɫɭɧɤɟ 7.25 ɚ ɞɥɹ
ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ, ɧɚ ɪɢɫɭ-
ɧɤɟ 7.25  ɛ – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ɍɫɬɚɧɨɜɢɬɶ ɜɵɤɥɸɱɚɬɟɥɶ "ɋȿɌɖ", ɪɚɡɦɟɳɟɧɧɵɣ ɧɚ ɩɟɪɟɞɧɟɣ

ɩɚɧɟɥɢ Ȼɥɨɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ, ɩɨɥɨɠɟɧɢɟ "I". 
3) ȼɤɥɸɱɢɬɶ ɤɨɦɩɶɸɬɟɪ ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ "ɋȺ540 ɗɌɅ",

ɫɞɟɥɚɜ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɧɚ ɹɪɥɵɤɟ , ɤɨɬɨɪɵɣ ɪɚɡɦɟɳɟɧ ɧɚ Ɋɚɛɨ-
ɱɟɦ ɫɬɨɥɟ ɉɄ. ɇɚ ɷɤɪɚɧɟ ɉɄ ɩɨɹɜɢɬɫɹ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɨɤɧɚ ɩɪɨ-
ɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.2, 7.3 ɢɥɢ 7.5).  

ɍɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɉɄ ɫ ɂɡɦɟɪɢɬɟɥɟɦ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ  
. 

4) ɉɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ , ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ 
ɧɟɣ. Ɋɚɡɜɟɪɧɭɬɶ ɩɨɥɹ "ɇɚɫɬɪɨɣɤɚ", "ȼɟɥɢɱɢɧɵ", "ɂɡɦɟɪɟɧɢɟ", ɞɥɹ 
ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɚɦ , , 

 (ɪɢɫɭɧɨɤ 7.26). 
5) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ

"ɂɫɬɨɱɧɢɤ:" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.26) ɜɵɛɪɚɬɶ ɢɡ ɜɵɩɚɞɚɸ-
ɳɟɝɨ ɫɩɢɫɤɚ "ȼɫɬɪɨɟɧɧɵɣ". 

6) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, 
ɢɥɢ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɪɟɞɵɞɭɳɟɦ ɢɡɦɟɪɟɧɢɢ 
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ɄɌ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ (ȼ):" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣ-
ɤɚ" (ɪɢɫɭɧɨɤ 7.4) ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ 
ɫɩɢɫɤɚ, ɧɚɩɪɢɦɟɪ, 380 ȼ ɢɥɢ ɜɜɟɫɬɢ ɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ 
ɩɨɥɟ ɜɜɨɞɚ. 

~220 ȼ 50 Ƚɰ 

"ȼɈɄ2"

"ɏ"

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)" 

"Ʉɂ(ȼ)" 

"Ʉɂ(ɋ)" 

"A" 

"Ʉɂ(ɄɌ)"

"a"

"b"

"ɫ"
"┴"

"Ʉɂ(N)"

"Ʉɂ"

ɇɇ ȼɇ 

"Ʉɉ(Ȼɂ)" 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɚɛɟɥɶ "Ʉɂ(ɄɌ)" 
ɦɨɠɧɨ ɭɞɥɢɧɢɬɶ ɫ ɩɨɦɨɳɶɸ 
ɤɚɛɟɥɹ "Ʉɍ", ɢɦɟɸɳɟɝɨ ɞɥɢɧɭ 22 ɦ 

"a" 

"ɯ" 

Ȼɋɍ 

"Ʉɚɛɟɥɶ 
mini USB"

~220 ȼ 50 Ƚɰ 

ɚ) 

~220 ȼ 50 Ƚɰ

"ȼɈɄ2""B"

"ɋ" 

"a"

"b"

"ɫ"

ɇɇȼɇ 

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

"Ʉɂ(Ⱥ)" 

"Ʉɂ(ȼ)" 

"Ʉɂ(ɋ)" 

"A" 

"Ʉɂ(ɄɌ)" 

"a"

"b"

"ɫ"

"┴"

"Ʉɂ(N)" 

"Ʉɂ"

Ȼɋɍ 

~220 ȼ 50 Ƚɰ 

"Ʉɚɛɟɥɶ 
mini USB"

ɛ) 
Ɋɢɫɭɧɨɤ 7.25 
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Ɋɢɫɭɧɨɤ 7.26 
7) ɍɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ

ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ" ɜ ɩɨɥɟ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.19) ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ, ɧɚɩɪɢɦɟɪ, 
"Ɍɪɢ ɮɚɡɵ". 

8) Ⱦɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɛɪɚɬɶ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ
ɢɡɦɟɪɟɧɢɣ: "ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ" ɢɥɢ "ɉɚɪɚɥɥɟɥɶɧɨ" (ɩɨɞɪɨɛɧɨɫɬɢ ɜ 7.2, 
ɩ.7), ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɜ ɩɨɞɪɚɡɞɟɥɟ "Ɉɱɟɪɟɞɧɨɫɬɶ ɢɡɦɟɪɟ-
ɧɢɣ" ɜ ɩɨɥɟ "ɇɚɫɬɪɨɣɤɚ" ɢ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɜɚ-
ɪɢɚɧɬ (ɪɢɫɭɧɨɤ 7.26). 

9) ȼɜɟɫɬɢ ɡɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ
ɩɪɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɥɹ ɱɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ 
ɜ ɫɬɪɨɤɟ "Ɂɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ", ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ Ʉ (ɪɢɫɭɧɨɤ 7.26). 

10) ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɩɢɫɨɤ ɢɡɦɟɪɹɟɦɵɯ
ɜɟɥɢɱɢɧ, ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɢɹ ɩ.ɩ. 12 ɩ. 7.1.1.1 (ɫɬɪ. 81). 

11) ȼ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" ɭɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɚɤɚɩɥɢɜɚɟɦɵɯ
ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ N, ɞɥɹ ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ 

 ɜɵɛɪɚɬɶ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ (ɪɢɫɭɧɨɤ 7.26). 
12) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

. ɇɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢɰɚɯ "A-B", "B-C", "C-A" (ɩɪɢ ɩɪɨɜɟɪ-
ɤɟ ɨɞɧɨɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɜ ɬɚɛɥɢɰɟ "A-B") ɩɨɹɜɹɬɫɹ ɪɟ-
ɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ (ɪɢɫɭɧɨɤ 7.27). 
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13) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ
ɜ ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 

Ɋɢɫɭɧɨɤ 7.27 

7.4.2 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɉɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. 
ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨ ɩɨɞɚɟɬɫɹ ɧɚ ɜɫɟ ɬɪɢ ɮɚɡɵ. ɂɡɦɟɪɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɮɚɡ-
ɧɨ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

1) ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 7.28.  ɛ) ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ
ɂɡɦɟɪɢɬɟɥɹ ɨɬ ɉɄ. ɇɚ ɪɢɫɭɧɤɟ 7.28 ɚ ɞɥɹ ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧɚ ɢɡɦɟɪɢ-
ɬɟɥɶɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɧɚ ɪɢɫɭɧɤɟ 7.28 ɛ  – ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ.  

ȼɫɟ ɩɨɞɤɥɸɱɚɟɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ ɨɬ ɫɟɬɢ! 
2) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 2 - 4 ɪɚɡɞɟɥɚ 7.4.1 (ɫɬɪɚɧɢɰɚ 104).
3) ȼɵɛɪɚɬɶ ɜɚɪɢɚɧɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ

"ɂɫɬɨɱɧɢɤ:" ɩɨɥɹ "ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.26) ɪɚɫɤɪɵɬɶ ɜɵɩɚɞɚɸɳɢɣ 
ɫɩɢɫɨɤ ɢ ɜɵɛɪɚɬɶ ɢɡ ɧɟɝɨ "ȼɧɟɲɧɢɣ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɪɟɝɭɥɢ-
ɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ) ɢɥɢ "Ɋɟɝɭɥɹɬɨɪ" (ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɫɬɨɱɧɢɤɚ 
ɫ ɩɥɚɜɧɨɣ ɪɟɝɭɥɢɪɨɜɤɨɣ ɧɚɩɪɹɠɟɧɢɹ). 

4) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨ-
ɪɨɦ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, 
ɢɥɢ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɟɞɵɞɭɳɟ-
ɝɨ ɢɡɦɟɪɟɧɢɹ ɄɌ, ɞɥɹ ɱɟɝɨ ɜ ɩɨɞɪɚɡɞɟɥɟ "ɇɚɩɪɹɠɟɧɢɟ (ȼ):" ɩɨɥɹ 
"ɇɚɫɬɪɨɣɤɚ" (ɪɢɫɭɧɨɤ 7.26) ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɜɵ-
ɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ, ɢɥɢ ɜɜɟɫɬɢ ɟɝɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɳɟɥɤɧɭɜ ɜ ɩɨɥɟ 
ɜɜɨɞɚ. 
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~220 ȼ 50 Ƚɰ

"ȼɈɄ2"

"B"

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

"A"

"Ʉɂ(ɄɌ)"

"a"

"b"

"ɫ"
"┴"

"Ʉɂ(N)"

"Ʉɂ"

ɇɇȼɇ

"Ʉɉ(Ȼɂ)"

Ȼɋɍ 

~220 ȼ 50 Ƚɰ 

"Ʉɚɛɟɥɶ 
mini USB" 

"Ʉɋ (ȼɂ)"
Ɋɟɝɭɥяɬɨɪ  

ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C 

ȼ

Ⱥ

N

ɚ) 

~220 ȼ 50 Ƚɰ

"ȼɈɄ2" "B"

"ɋ"

"a"

"b"

"ɫ"

ɇɇȼɇ

ɉɪɨɜɟɪɹɟɦɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ

"Ʉɂ(Ⱥ)"

"Ʉɂ(ȼ)"

"Ʉɂ(ɋ)"

"A"

"Ʉɂ(ɄɌ)"

"a"

"b"

"ɫ"

"┴"

"Ʉɂ(N)"

"Ʉɂ"

Ȼɋɍ 

~220 ȼ 50 Ƚɰ 

"Ʉɚɛɟɥɶ 
mini USB" 

"Ʉɋ (ȼɂ)"
Ɋɟɝɭɥяɬɨɪ  

ɧаɩɪяɠɟɧия 

3~
38

0 
ȼ 

50
 Ƚ

ɰ 
 

"Ɏɚɡɚ C"

"Ɏɚɡɚ Ⱥ"

"Ɏɚɡɚ B"

"N" 

C 

ȼ

Ⱥ

N

ɛ) 
Ɋɢɫɭɧɨɤ 7.28 
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5) ȼɵɩɨɥɧɢɬɶ ɩ.ɩ. 7-11 ɪɚɡɞɟɥɚ 7.4.1 (ɫɬɪɚɧɢɰɚ106).
6) ȼɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ.
7) ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ, ɞɥɹ 

ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ". 
8) ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-

ɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɜɜɟɞɟɧɧɨɟ ɜ ɩ. 4, ɪɟɝɭɥɢɪɭɹ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢ-
ɬɚɧɢɹ ɢ ɧɚɛɥɸɞɚɹ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ. 

9) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ

. 
10) ȿɫɥɢ ɜ ɩ. 3 ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɛɪɚɧ "ȼɧɟɲɧɢɣ" (ɧɟɪɟɝɭɥɢ-

ɪɭɟɦɵɣ) ɢɫɬɨɱɧɢɤ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɜ ɬɚɛɥɢ-
ɰɚɯ "A-B", "B-C", "C-A" ɩɪɢ ɩɪɨɜɟɪɤɟ ɬɪɟɯɮɚɡɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
(ɪɢɫɭɧɨɤ 7.27) ɢɥɢ ɜ ɬɚɛɥɢɰɟ "Ⱥ-ȼ" ɩɪɢ ɩɪɨɜɟɪɤɟ ɨɞɧɨɮɚɡɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

11) ȿɫɥɢ ɜ ɩ. 3 ɜɵɛɪɚɧ "Ɋɟɝɭɥɹɬɨɪ", ɬɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ «ɋɛɪɨɫ ɧɚɩɪɹɠɟɧɢɹ» ɫ ɬɪɟɛɨɜɚ-
ɧɢɟɦ ɫɧɹɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ɋɭɱɤɨɣ ɪɟ-
ɝɭɥɹɬɨɪɚ ɩɥɚɜɧɨ ɫɧɢɡɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɞɨ ɧɭɥɹ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

12) ȼɵɤɥɸɱɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.
18) ɉɪɢ ɠɟɥɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ

ɜ ɚɪɯɢɜɟ (ɪɚɡɞɟɥ 7.5). 

7.5 ɋɨɯɪаɧɟɧиɟ ɪɟɡɭɥɶɬаɬɨв иɡɦɟɪɟɧиɣ в аɪɯивɟ 
ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɂɡɦɟɪɢɬɟɥɹ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɨɬ ɉɄ 

ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ ɜ ɚɪɯɢɜɟ. Ɂɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɦɨ-
ɝɭɬ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶɫɹ ɩɨ ɧɚɡɜɚɧɢɸ ɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ ɩɨ ɞɚɬɟ ɢ 
ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ. 

ɉɪɢ ɠɟɥɚɧɢɢ ɫɨɯɪɚɧɟɧɧɵɟ ɡɚɩɢɫɢ ɦɨɝɭɬ ɛɵɬɶ ɷɤɫɩɨɪɬɢɪɨɜɚɧɵ ɜ 
ɩɪɨɝɪɚɦɦɭ Excel, ɝɞɟ ɛɭɞɟɬ ɫɨɡɞɚɧ ɮɚɣɥ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ 
ɩɨɞɝɨɬɨɜɢɬɶ ɉɪɨɬɨɤɨɥ ɢɡɦɟɪɟɧɢɣ. 

7.5.1 Ɂɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɚɪɯɢɜ 
1) ȼɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɨɞɧɨɝɨ ɢɡ ɪɚɡ-

ɞɟɥɨɜ 7.1 - 7.4. 
2) ɇɚɱɚɬɶ ɡɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɚɪɯɢɜ, ɞɥɹ ɱɟɝɨ

ɳɟɥɤɧɭɬɶ ɜ ɩɨɥɟ "ɂɡɦɟɪɟɧɢɟ" ɩɨ ɤɧɨɩɤɟ  (ɪɢɫɭɧɨɤ 7.29, 
ɩɨɡ.1), ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ "ȼɜɨɞ ɞɚɧɧɵɯ ɞɥɹ ɡɚɩɢɫɢ ɜ ɚɪɯɢɜ" 
(ɪɢɫɭɧɨɤ 7.30).  

3) ȼɜɟɫɬɢ ɞɚɧɧɵɟ ɨ ɩɪɨɜɟɪɹɟɦɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɞɥɹ ɱɟɝɨ
ɳɟɥɤɧɭɬɶ ɜ ɩɨɥɟ ɜɜɨɞɚ ɜ ɤɚɤɨɣ-ɥɢɛɨ ɫɬɪɨɤɟ ɢ ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɫ ɩɨ-
ɦɨɳɶɸ ɤɥɚɜɢɚɬɭɪɵ ɢɥɢ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ (ɪɢɫɭɧɨɤ 7.30, ɩɨɡ.3) ɢ 
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ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɡɚɩɢɫɶ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ ɡɚɩɨɥɧɢɬɶ ɨɫɬɚɥɶɧɵɟ ɩɨɥɹ.  

1 – ɤɧɨɩɤɚ "Ɂɚɩɢɫɶ"
Ɋɢɫɭɧɨɤ 7.29 

4) ɋɨɯɪɚɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ, ɞɥɹ ɱɟɝɨ ɳɟɥɤɧɭɬɶ ɜ ɨɤɧɟ

(ɪɢɫɭɧɨɤ 7.30) ɩɨ ɤɧɨɩɤɟ  . 
1

3
2

4

ɚ) ɛ) 
1 – ɩɨɥɹ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ (ɞɚɧɧɵɟ ɜ ɧɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ); 
2 – ɩɨɥɟ ɜɜɨɞɚ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɚɬɭɪɵ; 
3 – ɤɧɨɩɤɚ ɪɚɡɜɨɪɚɱɢɜɚɧɢɹ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ; 
4 – ɫɩɢɫɨɤ "Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ" ɪɚɡɜɟɪɧɭɬ. 

Ɋɢɫɭɧɨɤ 7.30 

1 
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7.5.2 ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɚɪɯɢɜɟ 

1) Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɚɪɯɢɜɚ ɳɟɥɤɧɭɬɶ ɩɨ ɜɤɥɚɞɤɟ  (ɪɢ-
ɫɭɧɨɤ 7.29), ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 7.31)  

2) ȼɵɛɪɚɬɶ ɧɭɠɧɭɸ ɡɚɩɢɫɶ, ɞɥɹ ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ (ɪɢɫɭ-
ɧɨɤ 7.31, ɩɨɡ.2) ɪɚɡɜɟɪɧɭɬɶ ɞɟɪɟɜɨ ɚɪɯɢɜɚ ɢ ɳɟɥɤɧɭɬɶ ɩɨ ɧɭɠɧɨɣ ɡɚɩɢɫɢ. 
ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɬɚɛɥɢɰɚ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ. ȿɫɥɢ ɬɪɟɛɭɟɬɫɹ 
ɨɬɨɛɪɚɡɢɬɶ ɞɪɭɝɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ, ɬɨ ɫɥɟɞɭɟɬ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩ-
ɤɚɦ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɧɚɢɦɟɧɨɜɚɧɢɹɦɢ ɜɟɥɢɱɢɧ (ɪɢɫɭɧɨɤ 7.31, ɩɨɡ.6), 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɥɨɫɨɣ ɩɪɨɤɪɭɬɤɢ (ɪɢɫɭ-
ɧɨɤ 7.31, ɩɨɡ.5). 

3) ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɡɚɩɢɫɶ ɢɡ ɚɪɯɢɜɚ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ
ɜɵɞɟɥɢɬɶ ɧɚ ɞɟɪɟɜɟ ɚɪɯɢɜɚ ɟɟ ɡɚɝɨɥɨɜɨɤ, ɧɚɩɪɢɦɟɪ, "Ⱦɚɬɚ 15.10.2010", 

ɳɟɥɤɧɭɜ ɩɨ ɧɟɣ, ɚ ɡɚɬɟɦ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ . 
Ⱦɥɹ ɷɤɫɩɨɪɬɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɭ Mi-

crosoft Excel ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ , ɨɬɤɪɨɟɬɫɹ ɩɪɨɝɪɚɦɦɚ 
Exɫel ɢ ɜ ɧɟɣ ɨɞɢɧ ɢɡ ɮɚɣɥɨɜ Result_XX_1.xls ɢɥɢ Result_KZ_1.xls 
ɢɥɢ Result_KT_1.xls ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɪɟɡɭɥɶɬɚɬɵ ɤɚɤɨɝɨ ɨɩɵɬɚ 
ɷɤɫɩɨɪɬɢɪɭɸɬɫɹ. ɋɨɞɟɪɠɢɦɨɟ ɮɚɣɥɚ ɛɭɞɟɬ ɞɭɛɥɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚ-
ɬɵ ɢɡɦɟɪɟɧɢɹ, ɨɬɨɛɪɚɠɚɟɦɵɟ ɧɚ ɷɤɪɚɧɟ ɂɡɦɟɪɢɬɟɥɹ, ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɉɪɨɬɨɤɨɥɚ. 

1 

2 

6 5 4

3

1 – ɞɟɪɟɜɨ ɚɪɯɢɜɚ; 
2 – ɤɧɨɩɤɢ ɪɚɡɜɨɪɚɱɢɜɚɧɢɹ-ɫɜɨɪɚɱɢɜɚɧɢɹ ɞɟɪɟɜɚ ɚɪɯɢɜɚ; 
3 – ɤɧɨɩɤɚ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ ɷɤɫɩɨɪɬɚ ɜ Excel; 
4 – ɤɧɨɩɤɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɡɚɩɢɫɟɣ ɢɡ ɚɪɯɢɜɚ; 
5 – ɩɨɥɨɫɚ ɩɪɨɤɪɭɬɤɢ ɤɧɨɩɨɤ (ɩɨɡ.6); 
6 – ɤɧɨɩɤɢ ɜɤɥɸɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɬɚɛɥɢɰɭ 

Ɋɢɫɭɧɨɤ 7.31 
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8 ɍɋɌАɇɈȼɄА ɉɊɈȽɊАɆɆɇɈȽɈ ɈȻЕɋɉЕЧЕɇɂə ɂɁɆЕɊɂ-
ɌЕɅə ɇА ɉɄ 

ɉɟɪɟɞ ɩɟɪɜɵɦ ɩɨɞɤɥɸɱɟɧɢɟɦ ɂɡɦɟɪɢɬɟɥɹ ɤ ɉɄ, ɧɟ ɜɯɨɞɹɳɟɝɨ ɜ 
ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɂɡɦɟɪɢɬɟɥɹ, ɧɚ ɤɨɦɩɶɸɬɟɪ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚ-
ɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɝɪɚɦɦɵ:  

 "ɋȺ540 ɗɌɅ", ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɭɩɪɚɜɥɟɧɢɟ ɂɡɦɟɪɢɬɟɥɟɦ ɫ ɩɨ-
ɦɨɳɶɸ ɉɄ, ɢ ɞɪɚɣɜɟɪ Ȼɥɨɤɚ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ; 

 "ɋȺ540 Archive", ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɛɨɬɭ ɫ ɚɪɯɢɜɨɦ ɛɥɨɤɚ 
ɭɩɪɚɜɥɟɧɢɹ ɂɡɦɟɪɢɬɟɥɹ, ɟɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɛɨɬɚ ɫ Ȼɥɨɤɨɦ 
ɭɩɪɚɜɥɟɧɢɹ. 

ɗɬɢ ɩɪɨɝɪɚɦɦɵ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɢɧɫɬɚɥɥɹɰɢɨɧɧɨɦ ɞɢɫɤɟ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɯ ɩɚɩɤɚɯ. 

8.1 ɍɫɬаɧɨвɤа ɩɪɨɝɪаɦɦɵ "ɋА540 ЭɌɅ" ɞɥя ɭɩɪавɥɟɧия 
ɂɡɦɟɪиɬɟɥɟɦ ɬɪɟɯɮаɡɧɵɦ ɋА540  

1) ȼɤɥɸɱɢɬɶ ɉɄ ɢ ɧɚɱɚɬɶ ɭɫɬɚɧɨɜɤɭ ɩɪɨɝɪɚɦɦɵ "ɋȺ540 ɗɌɅ",
ɞɥɹ ɱɟɝɨ ɢɡ ɩɚɩɤɢ "CȺ540 ɗɌɅ", ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɢɧɫɬɚɥɥɹɰɢɨɧɧɨɦ 
ɞɢɫɤɟ, ɜɯɨɞɹɳɟɦ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ, ɡɚɩɭɫɬɢɬɶ ɢɫɩɨɥɧɹɟɦɵɣ 
ɮɚɣɥ  setup_CA540_ETL_ɯɯɯ.exe (ɯɯɯ – ɜɟɪɫɢɹ ɩɪɨɝɪɚɦɦɵ). ɇɚ 
ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɦɚɫɬɟɪɚ ɭɫɬɚɧɨɜɤɢ ɋȺ540 ɗɌɅ (ɪɢɫɭɧɨɤ 8.1). 

Ɋɢɫɭɧɨɤ 8.1 Ɋɢɫɭɧɨɤ 8.2 
2) Ɉɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ ɉɈ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ (ɪɢɫɭ-

ɧɨɤ 8.2) ɫɥɟɞɭɟɬ ɥɢɛɨ ɫɨɝɥɚɫɢɬɶɫɹ ɫ ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ 
ɩɚɩɤɨɣ ɋ:\ Programm Files\ ɋȺ540_ETL, ɥɢɛɨ ɜɵɛɪɚɬɶ ɞɪɭɝɨɣ ɜɚɪɢ-
ɚɧɬ, ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ Ɉɛɡɨɪ. Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚ-
ɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ⱦɚɥɟɟ›.  

3) Ɉɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ ɹɪɥɵɤɨɜ ɩɪɨɝɪɚɦɦɵ ɜ ɦɟ-
ɧɸ "ɉɭɫɤ", ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ (ɪɢɫɭɧɨɤ 8.3) ɫɥɟɞɭɟɬ ɥɢɛɨ ɫɨɝɥɚɫɢɬɶɫɹ ɫ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɚɩɤɨɣ, ɥɢɛɨ ɜɵɛɪɚɬɶ ɞɪɭɝɨɣ ɜɚɪɢɚɧɬ, 
ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ Ɉɛɡɨɪ . Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɝɪɚɦɦɵ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ⱦɚɥɟɟ› . 



117
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4) ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 8.4). ɋɞɟɥɚɬɶ ɭɫɬɚɧɨɜɤɭ,
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ, ɥɢɛɨ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɫɨɡɞɚɧɢɹ ɡɧɚɱɤɚ ɧɚ Ɋɚ-
ɛɨɱɟɦ ɫɬɨɥɟ, ɡɚɬɟɦ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ⱦɚɥɟɟ› . 

5) ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 8.5). Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ
ɧɚɠɦɢɬɟ ɍɫɬɚɧɨɜɢɬɶ . ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɟ 
ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.6). 

Ɋɢɫɭɧɨɤ 8.3 Ɋɢɫɭɧɨɤ 8.4 

Ɋɢɫɭɧɨɤ 8.5 Ɋɢɫɭɧɨɤ 8.6
6) ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 8.7). Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ

ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ɂɚɜɟɪɲɢɬɶ , ɧɚ Ɋɚɛɨɱɟɦ 
ɫɬɨɥɟ ɩɨɹɜɢɬɫɹ ɹɪɥɵɤ "ɋȺ540 ɗɌɅ". 

Ɋɢɫɭɧɨɤ 8.7 
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8.2 ɍɫɬаɧɨвɤа ɞɪаɣвɟɪа Ȼɥɨɤа ɫɨɩɪяɠɟɧия ɭɧивɟɪɫаɥɶɧɨɝɨ 
1) ɋɨɛɪɚɬɶ ɫɯɟɦɭ (ɪɢɫɭɧɨɤ 8.8). ɍɫɬɚɧɨɜɢɬɶ ɧɚ Ȼɋɍ ɜɵɤɥɸɱɚ-

ɬɟɥɶ ɜ ɩɨɥɨɠɟɧɢɟ "I". 

"ȼɈɄ2"

Ȼɋɍ 

~220 ȼ 50 Ƚɰ 

"Ʉɚɛɟɥɶ 
mini USB"

Ɋɢɫɭɧɨɤ 8.8 

2) ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɉɄ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɫɨɨɛɳɟɧɢɟ , ɚ ɡɚ-
ɬɟɦ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɭɫɬɚɧɨɜɤɢ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɢɫɭɧɨɤ 8.9). 

3) ɍɫɬɚɧɨɜɢɬɶ ɞɪɚɣɜɟɪ Ȼɥɨɤɚ ɫɨɩɪɹɠɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ, ɞɥɹ
ɱɟɝɨ ɜ ɨɤɧɟ (ɪɢɫɭɧɨɤ 8.9) ɳɟɥɤɧɭɬɶ ɜ ɩɨɥɟ "ɍɫɬɚɧɨɜɤɚ ɢɡ ɭɤɚɡɚɧɧɨɝɨ 
ɦɟɫɬɚ", ɚ ɡɚɬɟɦ ɩɨ ɤɧɨɩɤɟ Ⱦɚɥɟɟ› . ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭ-
ɧɨɤ 8.10). Щɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ɉɛɡɨɪ ɢ ɜɵɛɪɚɬɶ ɩɚɩɤɭ C:\Program 
Files\CA540_ETL\Driver. 

Ɋɢɫɭɧɨɤ 8.9 Ɋɢɫɭɧɨɤ 8.10 

ETL\Driver
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4) Щɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ⱦɚɥɟɟ› ,ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ ɧɚ ɷɤɪɚɧɟ
ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 8.11), ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɟɟ, ɱɬɨ ɡɚɝɪɭɡɤɚ ɞɪɚɣɜɟ-
ɪɚ ɜɵɩɨɥɧɟɧɚ. Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ƚɨɬɨɜɨ . 

Ɋɢɫɭɧɨɤ 8.11 
8.3 ɍɫɬаɧɨвɤа ɩɪɨɝɪаɦɦɵ "ɋА540 Archive " ɞɥя ɪаɛɨɬɵ ɫ 

аɪɯивɨɦ ɛɥɨɤа ɭɩɪавɥɟɧия ɂɡɦɟɪиɬɟɥя ɬɪɟɯɮаɡɧɨɝɨ ɋА540  
1) ȼɤɥɸɱɢɬɶ ɉɄ ɢ ɧɚɱɚɬɶ ɭɫɬɚɧɨɜɤɭ ɩɪɨɝɪɚɦɦɵ "ɋȺ540 Archive",

ɞɥɹ ɱɟɝɨ ɢɡ ɩɚɩɤɢ "CȺ540_Ɋɋ", ɪɚɡɦɟɳɟɧɧɨɣ ɧɚ ɢɧɫɬɚɥɥɹɰɢɨɧɧɨɦ 
ɞɢɫɤɟ, ɜɯɨɞɹɳɟɦ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ, ɡɚɩɭɫɬɢɬɶ ɢɫɩɨɥɧɹɟɦɵɣ 
ɮɚɣɥ  setup_CA540_ARCH_ɯɯɯ.exe (ɯɯɯ – ɜɟɪɫɢɹ ɩɪɨɝɪɚɦɦɵ). ɇɚ 
ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɦɚɫɬɟɪɚ ɭɫɬɚɧɨɜɤɢ ɋȺ540 Ɋɋ (ɪɢɫɭɧɨɤ 8.12). 

Ɋɢɫɭɧɨɤ 8.12 Ɋɢɫɭɧɨɤ 8.13 
2) Ɉɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ ɉɈ, ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ (ɪɢɫɭ-

ɧɨɤ 8.13) ɫɥɟɞɭɟɬ ɥɢɛɨ ɫɨɝɥɚɫɢɬɶɫɹ ɫ ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ 
ɩɚɩɤɨɣ ɋ:\ Programm Files\ Ʉɨɦɩɚɪɚɬɨɪ ɋȺ540_PC, ɥɢɛɨ ɜɵɛɪɚɬɶ 
ɞɪɭɝɨɣ ɜɚɪɢɚɧɬ, ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ Ɉɛɡɨɪ . Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɜɵ-
ɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ⱦɚɥɟɟ› .  

3) Ɉɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɪɚɡɦɟɳɟɧɢɹ ɹɪɥɵɤɨɜ ɩɪɨɝɪɚɦɦɵ ɜ ɦɟ-
ɧɸ "ɉɭɫɤ", ɞɥɹ ɱɟɝɨ ɜ ɨɤɧɟ (ɪɢɫɭɧɨɤ 8.14) ɫɥɟɞɭɟɬ ɥɢɛɨ ɫɨɝɥɚɫɢɬɶɫɹ ɫ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɚɩɤɨɣ, ɥɢɛɨ ɜɵɛɪɚɬɶ ɞɪɭɝɨɣ ɜɚɪɢɚɧɬ, 
ɳɟɥɤɧɭɜ ɩɨ ɤɧɨɩɤɟ Ɉɛɡɨɪ . Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɝɪɚɦɦɵ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ⱦɚɥɟɟ› . 
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4) ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 8.15). ɋɞɟɥɚɬɶ ɭɫɬɚɧɨɜɤɭ,
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ, ɥɢɛɨ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɫɨɡɞɚɧɢɹ ɡɧɚɱɤɚ ɧɚ Ɋɚ-
ɛɨɱɟɦ ɫɬɨɥɟ, ɡɚɬɟɦ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ  Ⱦɚɥɟɟ› .  

5) ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 8.16). Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ
ɧɚɠɦɢɬɟ ɍɫɬɚɧɨɜɢɬɶ. ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɟ 
ɞɢɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɭɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.17). 

Ɋɢɫɭɧɨɤ 8.16 Ɋɢɫɭɧɨɤ 8.17 
6) ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ (ɪɢɫɭɧɨɤ 8.18). Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ

ɭɫɬɚɧɨɜɤɢ ɞɪɚɣɜɟɪɚ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ Ɂɚɜɟɪɲɢɬɶ , ɧɚ Ɋɚɛɨɱɟɦ 
ɫɬɨɥɟ ɩɨɹɜɢɬɫɹ ɹɪɥɵɤ "ɋȺ540 PC". 

Ɋɢɫɭɧɨɤ 8.18 
RU ȼɟɪ.03 15:38 21.04.2020 

Ɋɢɫɭɧɨɤ 8.14 Ɋɢɫɭɧɨɤ 8.15 
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