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ȼȼȿȾȿɇɂȿ 

 

Ʉɭɪɫ ɢɧɠɟɧɟɪɧɨɣ  ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɷɥɟɦɟɧɬɵ ɧɚɱɟɪɬɚɬɟɥɶ-
ɧɨɣ ɝɟɨɦɟɬɪɢɢ (ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ), 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɱɟɪɱɟɧɢɹ (ɫɨɫɬɚɜɥɟɧɢɟ ɱɟɪɬɟɠɟɣ ɢɡɞɟɥɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ȽɈɋɌ ɢ ɢɯ ɱɬɟɧɢɟ), ɚ ɬɚɤɠɟ ɷɥɟɦɟɧɬɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ. 
 

ɂɧɠɟɧɟɪɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ – ɷɬɨ ɞɢɫɰɢɩɥɢɧɚ, ɰɟɥɶɸ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɛɭɱɟɧɢɟ ɫɬɭɞɟɧɬɨɜ ɪɚɛɨɬɟ ɫ ɪɚɡɥɢɱɧɨɣ ɩɨ ɜɢɞɭ ɢ ɫɨɞɟɪɠɚɧɢɸ ɝɪɚɮɢɱɟ-
ɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɦɟɬɨɞɚɦ ɪɚɡɪɚɛɨɬɤɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɱɟɪɬɟɠɟɣ ɢ ɫɯɟɦ, ɤɨɦɩɶɸ-
ɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɩɪɚɜɢɥɚɦ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɮɨɪɦɥɟɧɢɹ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
 

ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «ɂɧɠɟɧɟɪɧɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢ-
ɤɚ» ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɫɬɭɞɟɧɬɨɜ ɜɬɨɪɨɝɨ ɤɭɪɫɚ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 09.02.02. 
«Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ».  

ɉɨɫɨɛɢɟ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɩɨɜɵɲɟɧɢɟ ɦɨɬɢɜɚɰɢɢ ɭɱɚɳɢɯɫɹ ɤ ɢɡɭɱɟɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɪɚɡɜɢɬɢɹ ɝɢɛɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɦɵɲ-
ɥɟɧɢɹ ɭɱɚɳɢɯɫɹ, ɪɚɡɜɢɬɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ ɭɱɚɳɟɣɫɹ ɦɨɥɨɞɟɠɢ. 
 

ȼ ɞɚɧɧɨɦ ɩɨɫɨɛɢɢ ɩɪɟɞɥɚɝɚɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɫɧɨɜɵ ɪɚɛɨɬɵ 
ɜ ɫɢɫɬɟɦɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D».  

ɉɪɚɤɬɢɱɟɫɤɢ ɜ ɤɚɠɞɨɣ ɪɚɛɨɬɟ ɞɚɧɵ ɡɚɞɚɧɢɹ ɫ ɩɨɞɪɨɛɧɵɦɢ ɭɤɚɡɚɧɢɹɦɢ ɤ ɜɵɩɨɥɧɟ-
ɧɢɸ ɢ ɡɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ.  

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɭɱɚɳɢɟɫɹ ɭɠɟ ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɩɪɚɜɢɥɚɦɢ ɨɮɨɪɦɥɟɧɢɹ ɱɟɪɬɟ-
ɠɟɣ, ɨɫɧɨɜɧɵɦɢ ȽɈɋɌɚɦɢ ɢ ɪɚɛɨɱɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɡɧɚɸɬ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ.  

ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɤɚɤ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɡɚɧɹɬɢɹɯ ɩɨɞ ɪɭ-
ɤɨɜɨɞɫɬɜɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɬɚɤ ɢ ɞɥɹ ɜɧɟɚɭɞɢɬɨɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɨɛɭɱɚɸɳɢɯɫɹ. 

 



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ   
ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɄɈɆɉȺɋ-3D. Ɋɚɛɨɬɚ ɫ ɞɨɤɭɦɟɧɬɚɦɢ 

 
ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ 1. ɇɚɱɧɢɬɟ ɫɟɚɧɫ ɪɚɛɨɬɵ ɜ ɄɈɆɉȺɋ-3D.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɉɭɫɤ.  

2. ȼ ɝɥɚɜɧɨɦ ɦɟɧɸ Windows ɜɵɛɟɪɟɬɟ ɤɨɦɚɧɞɭ ɉɪɨɝɪɚɦɦɵ.  

3. ȼ ɪɚɫɤɪɵɜɚɸɳɟɦɫɹ ɤɚɫɤɚɞɧɨɦ ɦɟɧɸ ɜɵɛɟɪɟɬɟ ɝɪɭɩɩɭ Ⱥɫɤɨɧ.   
4. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɝɪɭɩɩɭ ɄɈɆɉȺɋ-3D.  

5. ȼɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ɄɈɆɉȺɋ-3D.  

 

Ɂɚɞɚɧɢɟ 2. Ɉɬɤɪɨɣɬɟ ɞɨɤɭɦɟɧɬ ɡɚɩɢɫɚɧɧɵɣ ɜ ɮɚɣɥɟ SAMPLE1.CDW.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ɑɬɨɛɵ  ɨɬɤɪɵɬɶ  ɞɨɤɭɦɟɧɬ,  ɧɚɠɦɢɬɟ  ɤɧɨɩɤɭ  Ɉɬɤɪɵɬɶ  ɧɚ  ɩɚɧɟɥɢ  

ɋɬɚɧɞɚɪɬɧɚɹ. ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɞɢɚɥɨɝ ȼɵɛɟɪɢɬɟ ɮɚɣɥɵ ɞɥɹ ɨɬɤɪɵɬɢɹ.  

Ɏɚɣɥ ɪɚɡɦɟɳɟɧ ɜ ɩɚɩɤɟ Ⱦɢɫɤ ɋ:/ Program Files / ASCON / KOMPAS-3D LT 12  

/ Samples.  
 

2. ɍɤɚɠɢɬɟ ɦɵɲɶɸ ɮɚɣɥ SAMPLE1.CDW. ȼ ɨɤɧɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪɚ 
ɩɨɹɜɢɬɫɹ ɭɦɟɧɶɲɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɱɟɪɬɟɠɚ, ɫɨɯɪɚɧɟɧɧɨɝɨ ɜ ɷɬɨɦ ɮɚɣɥɟ.   

3. ȼɵɛɟɪɢɬɟ ɮɚɣɥ SAMPLE2.CDW.  
 

4. Ɉɬɨɛɪɚɡɢɬɟ ɜ ɨɤɧɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɫɨɞɟɪɠɢɦɨɟ ɞɨɤɭɦɟɧɬɨɜ 
SAMPLE3.CDW ɢ SAMPLE4.CDW.   

5. ȼɟɪɧɢɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɭ SAMPLE1.CDW. Ɉɬɤɪɨɣɬɟ ɟɝɨ. ɑɟɪɬɟɠ ɤɨɬɨɪɵɣ ɡɚɩɢ-
ɫɚɧ ɜ ɞɚɧɧɨɦ ɮɚɣɥɟ, ɛɭɞɟɬ ɨɬɤɪɵɬ ɞɥɹ ɩɪɨɫɦɨɬɪɚ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɜɵɜɨɞɚ ɧɚ ɩɟɱɚɬɶ.  
 

Ɂɚɞɚɧɢɟ 3. ɂɡɦɟɧɢɬɟ ɫɨɫɬɨɹɧɢɟ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ, ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɨɤ-
ɧɨɦ.  

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  
1. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɡɚɧɢɦɚɟɬ ɜɟɫɶ ɪɚɛɨɱɢɣ ɫɬɨɥ Windows, ɬɨ ɟɫɬɶ 

ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɧɨɷɤɪɚɧɧɨɦ ɪɟɠɢɦɟ. ɉɪɢ ɷɬɨɦ ɫɪɟɞɧɹɹ ɤɧɨɩɤɚ ɜ ɝɪɭɩɩɟ ɤɧɨɩɨɤ ɭɩɪɚɜɥɟ-
ɧɢɹ ɨɤɧɨɦ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ  

ȼɨɫɫɬɚɧɨɜɢɬɶ . 
 

2. ȿɫɥɢ ɷɬɨ ɧɟ ɬɚɤ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɋɚɡɜɟɪɧɭɬɶ. Ɉɤɧɨ ɩɟɪɟɣɞɟɬ ɜ ɩɨɥɧɨɷɤɪɚɧ-
ɧɵɣ ɪɟɠɢɦ, ɚ ɤɧɨɩɤɚ Ɋɚɡɜɟɪɧɭɬɶ ɛɭɞɟɬ ɡɚɦɟɧɟɧɚ ɧɚ ɤɧɨɩɤɭ   
ȼɨɫɫɬɚɧɨɜɢɬɶ.  
 

3. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ȼɨɫɫɬɚɧɨɜɢɬɶ. Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ ɛɭɞɟɬ ɩɟɪɟɜɟɞɟɧɨ ɜ ɨɤɨɧ-
ɧɵɣ ɪɟɠɢɦ. ɉɪɢ ɷɬɨɦ ɫɬɚɧɭɬ ɜɢɞɧɵ ɝɪɚɧɢɰɵ ɨɤɧɚ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɨɧɨ ɡɚɧɢɦɚɟɬ ɬɨɥɶɤɨ 
ɱɚɫɬɶ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ Windows, ɚ ɤɧɨɩɤɚ   

4. ȼɨɫɫɬɚɧɨɜɢɬɶ ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɤɧɨɩɤɭ Ɋɚɡɜɟɪɧɭɬɶ ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɜɟɪ-
ɧɭɬɶ. Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ ɢɫɱɟɡɧɟɬ ɫ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ. Ɉɧɨ ɛɭɞɟɬ ɫɜɟɪɧɭɬɨ ɜ ɤɧɨɩɤɭ ɧɚ ɩɚɧɟɥɢ 
ɡɚɞɚɱ Windows. ɉɪɢ ɷɬɨɦ ɩɪɨɝɪɚɦɦɚ ɩɪɨɞɨɥɠɚɟɬ ɪɚɛɨɬɚɬɶ.   

5. ɇɚɠɦɢɬɟ ɩɨɹɜɢɜɲɭɸɫɹ ɤɧɨɩɤɭ ɩɪɨɝɪɚɦɦɵ ɧɚ ɩɚɧɟɥɢ ɡɚɞɚɱ. Ɉɤɧɨ ɄɈɆ-
ɉȺɋ-ɁD ɛɭɞɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɨ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ Windows ɜ ɬɨɦ ɪɟɠɢɦɟ,   
ɜ ɤɨɬɨɪɨɦ ɨɧɨ ɧɚɯɨɞɢɥɨɫɶ ɩɟɪɟɞ ɫɜɨɪɚɱɢɜɚɧɢɟɦ.  
 

6. ɍɦɟɧɶɲɢɬɟ ɪɚɡɦɟɪ ɨɤɧɚ ɄɈɆɉȺɋ-ɁD ɩɨ ɲɢɪɢɧɟ ɢ ɩɨ ɜɵɫɨɬɟ, ɩɟɪɟɬɚɫɤɢɜɚɹ 
ɦɵɲɶɸ ɥɸɛɭɸ ɢɡ ɟɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɪɚɧɢɰ. ɉɪɢ ɷɬɨɦ ɤɭɪɫɨɪ ɛɭɞɟɬ 
ɩɪɢɧɢɦɚɬɶ ɜɢɞ ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɪɟɥɤɢ ļ Ľ.   

7. ɂɡɦɟɧɢɬɟ ɩɨɥɨɠɟɧɢɟ ɨɤɧɚ ɄɈɆɉȺɋ-3D, ɩɟɪɟɬɚɫɤɢɜɚɹ ɟɝɨ ɦɵɲɶɸ ɡɚ ɫɬɪɨɤɭ 
ɡɚɝɨɥɨɜɤɚ.   

ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɋɚɡɜɟɪɧɭɬɶ. Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ ɡɚɣɦɟɬ ɜɟɫɶ Ɋɚɛɨɱɢɣ ɫɬɨɥ Windows. 



Ɂɚɞɚɧɢɟ 4. Ɂɚɤɪɨɣɬɟ ɬɟɤɭɳɢɣ ɞɨɤɭɦɟɧɬ ɢ ɡɚɜɟɪɲɢɬɟ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  
1. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɂɚɤɪɵɬɶ ɨɤɧɚ ɞɨɤɭɦɟɧɬɚ. ȿɫɥɢ ɜɵ ɧɟ ɜɧɨɫɢɥɢ ɜ ɞɨɤɭɦɟɧɬ 

ɧɢɤɚɤɢɯ ɢɡɦɟɧɟɧɢɣ, ɬɨ ɨɧ ɛɭɞɟɬ ɡɚɤɪɵɬ ɧɟɦɟɞɥɟɧɧɨ. ȿɫɥɢ ɞɨɤɭɦɟɧɬ ɛɵɥ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧ, 
ɬɨ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɡɚɩɪɨɫ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɫɞɟɥɚɧɧɵɯ ɢɡɦɟɧɟɧɢɣ.   

2. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɂɚɤɪɵɬɶ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ. Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟ-
ɦɵ ɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɤɥɚɜɢɲ <Alt>+<F4> ɢɥɢ ɜɵɡɜɚɬɶ 
ɤɨɦɚɧɞɭ Ɏɚɣɥ – ȼɵɯɨɞ.  

 
Ɂɚɞɚɧɢɟ 5. Ɉɬɤɪɨɣɬɟ ɞɨɤɭɦɟɧɬ, ɡɚɩɢɫɚɧɧɵɣ ɜ ɮɚɣɥɟ SAMPLE1.CDW. Ɉɡɧɚɤɨɦɶ-

ɬɟɫɶ ɫ ɨɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɵ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. Ɂɚɩɭɫɬɢɬɟ ɫɢɫɬɟɦɭ ɄɈɆɉȺɋ-ɁD.  

 
2. Ɉɬɤɪɨɣɬɟ ɮɚɣɥ ɱɟɪɬɟɠɚ ɫ ɢɦɟɧɟɦ SAMPLE1.CDW. ɉɨɫɥɟ ɨɬɤɪɵɬɢɹ ɞɨɤɭ-

ɦɟɧɬɚ ɜ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɷɬɨɝɨ ɞɨɤɭɦɟɧɬɚ ɫɨ ɜɫɟɦɢ ɷɥɟɦɟɧɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ. 
Ɉɛɥɚɫɬɶ ɨɤɨɧ ɞɨɤɭɦɟɧɬɨɜ ɡɚɧɢɦɚɟɬ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ ɄɈɆɉȺɋ-3D. Ɂɞɟɫɶ 
ɪɚɡɦɟɳɚɸɬɫɹ ɨɤɧɚ ɨɬɤɪɵɬɵɯ ɞɨɤɭɦɟɧɬɨɜ. ȼ ɧɢɯ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɨɩɟɪɚɰɢɢ ɫɨɡɞɚɧɢɹ ɢ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɨɤɭɦɟɧɬɨɜ ɫɢɫɬɟɦɵ. Ɂɚɝɨɥɨɜɨɤ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ ɪɚɫɩɨɥɨɠɟɧ ɜ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ (ɪɢɫ. 1).  
 
 

Ɋɢɫ. 1. 
 

ȼ ɧɟɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ: ɧɚɡɜɚɧɢɟ ɢ ɧɨɦɟɪ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ; 
ɬɢɩ ɨɬɤɪɵɬɨɝɨ ɞɨɤɭɦɟɧɬɚ (ɱɟɪɬɟɠ, ɮɪɚɝɦɟɧɬ ɢ ɬ.ɞ.); ɢɦɹ ɮɚɣɥɚ.  

ɋɬɪɨɤɚ ɦɟɧɸ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ, ɧɢɠɟ ɡɚɝɨɥɨɜɤɚ (ɪɢɫ. 
2). ȼ ɧɟɣ ɪɚɫɩɨɥɨɠɟɧɵ ɫɬɪɚɧɢɰɵ ɝɥɚɜɧɨɝɨ ɦɟɧɸ ɫɢɫɬɟɦɵ. Ɉɧɢ ɫɨɞɟɪɠɚɬ ɤɨɦɚɧɞɵ.  

Ɋɢɫ. 2. 
 

Ⱦɥɹ ɚɤɬɢɜɢɡɚɰɢɢ ɋɬɪɨɤɢ ɦɟɧɸ ɞɨɫɬɚɬɨɱɧɨ ɨɬɤɪɵɬɶ ɥɸɛɨɟ ɢɡ ɜɯɨɞɹɳɢɯ ɜ ɧɟɟ ɦɟɧɸ. 
ȼɵɡɨɜ ɤɨɦɚɧɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɳɟɥɱɤɨɦ ɦɵɲɢ ɩɨ ɟɟ ɢɦɟɧɢ.  

Ⱦɥɹ ɡɚɤɪɵɬɢɹ ɦɟɧɸ ɫɥɟɞɭɟɬ ɳɟɥɤɧɭɬɶ ɦɵɲɶɸ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɨɤɧɚ ɄɈɆɉȺɋ-3D 
ɜɧɟ ɦɟɧɸ ɢɥɢ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ <Esc> ɧɚ ɤɥɚɜɢɚɬɭɪɟ.  

ɇɟɤɨɬɨɪɵɟ ɤɨɦɚɧɞɵ, ɧɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɚ Ɇɚɫɲɬɚɛ ɢɡ ɦɟɧɸ ȼɢɞ, ɢɦɟɸɬ ɫɜɨɢ ɫɨɛ-
ɫɬɜɟɧɧɵɟ ɩɨɞɦɟɧɸ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɩɪɚɜɚ ɨɬ ɤɨɦɚɧɞɵ ɢɡɨɛɪɚɠɟɧ ɱɟɪɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ. ɉɟ-
ɪɟɦɟɳɟɧɢɟ ɤɭɪɫɨɪɚ ɧɚ ɧɚɡɜɚɧɢɟ ɬɚɤɨɣ ɤɨɦɚɧɞɵ ɩɪɢɜɨɞɢɬ ɤ ɪɚɫɤɪɵɬɢɸ ɩɨɞɦɟɧɸ.  

ɋɩɪɚɜɚ ɨɬ ɧɚɡɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɤɨɦɚɧɞ ɞɚɧɵ ɧɚɡɜɚɧɢɹ ɤɥɚɜɢɲ ɤɥɚɜɢɚɬɭɪɵ ɢɥɢ ɤɨɦ-
ɛɢɧɚɰɢɣ ɤɥɚɜɢɲ, ɧɚɩɪɢɦɟɪ <Ctrl>+<O> ɞɥɹ ɤɨɦɚɧɞɵ Ɉɬɤɪɵɬɶ. ɗɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ 
«ɝɨɪɹɱɢɟ ɤɥɚɜɢɲɢ». Ⱦɥɹ ɡɚɩɭɫɤɚ ɷɬɢɯ ɤɨɦɚɧɞ ɞɨɫɬɚɬɨɱɧɨ ɧɚɠɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɥɚ-
ɜɢɲɭ ɢɥɢ ɤɨɦɛɢɧɚɰɢɸ ɤɥɚɜɢɲ ɧɚ ɤɥɚɜɢɚɬɭɪɟ (ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɵ ɢɯ ɩɨɦɧɢɬɟ), ɧɟ ɨɬ-
ɤɪɵɜɚɹ ɫɚɦɨ ɦɟɧɸ. 
 

Ʉɨɦɚɧɞɵ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ 
ɩɪɢ ɩɨɦɨɳɢ ɤɧɨɩɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɩɚɧɟɥɹɯ.  

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɚɧɟɥɢ ɫɨɞɟɪɠɚɬ ɤɧɨɩɤɢ ɜɵɡɨɜɚ ɤɨɦɚɧɞ ɩɨɫɬɪɨɟɧɢɹ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɢɯ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɩɪɨɫɬɚɧɨɜɤɢ ɪɚɡɦɟɪɨɜ ɢ ɬ.ɩ. ɗɬɢ ɤɨɦɚɧɞɵ ɦɨɝɭɬ 
ɛɵɬɶ ɬɚɤɠɟ ɜɵɡɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɋɬɪɨɤɢ ɦɟɧɸ.  

Ʉɧɨɩɤɢ, ɚɤɬɢɜɢɡɢɪɭɸɳɢɟ ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɚɧɟɥɢ, ɧɚɯɨɞɹɬɫɹ ɧɚ Ʉɨɦɩɚɤɬɧɨɣ 
ɩɚɧɟɥɢ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ Ʉɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟ-
ɧɟɧɨ. 

ɋɨɫɬɚɜ Ʉɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɚɤɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ.  

Ʉɨɦɚɧɞɵ, ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɟ ɧɚ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ  ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɫɬɪɨɟ-
ɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ: ɨɬɪɟɡɤɨɜ, ɨɤɪɭɠɧɨɫɬɟɣ, ɞɭɝ, ɷɥɥɢɩɫɨɜ, ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ 
ɢ ɬ.ɩ.  

Ʉɨɦɚɧɞɵ, ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɟ ɧɚ ɩɚɧɟɥɢ Ɋɚɡɦɟɪɵ  ɩɨɡɜɨɥɹɸɬ ɩɪɨɫɬɚɜɥɹɬɶ ɧɚ ɱɟɪ-
ɬɟɠɚɯ ɪɚɡɦɟɪɵ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ: ɥɢɧɟɣɧɵɟ, ɞɢɚɦɟɬɪɚɥɶɧɵɟ, ɭɝɥɨɜɵɟ ɢ ɬ.ɩ.  



ɉɚɧɟɥɶ Ɉɛɨɡɧɚɱɟɧɢɹ  ɫɨɞɟɪɠɢɬ ɤɨɦɚɧɞɵ ɞɥɹ ɜɜɨɞɚ ɬɟɤɫɬɚ, ɬɚɛɥɢɰ, ɥɢɧɢɣ-

ɜɵɧɨɫɨɤ ɢ ɞɪɭɝɢɯ ɨɛɨɡɧɚɱɟɧɢɣ.  
Ʉɨɦɚɧɞɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɚɧɟɥɢ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ  ɩɨɡɜɨɥɹɸɬ ɫɞɜɢɝɚɬɶ, 

ɜɪɚɳɚɬɶ ɤɨɩɢɪɨɜɚɬɶ, ɞɟɮɨɪɦɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɄɈɆɉȺɋ – ɞɨɤɭɦɟɧɬɚɯ.  
Ʉɨɦɚɧɞɵ ɩɚɧɟɥɢ ɉɚɪɚɦɟɬɪɢɡɚɰɢɹ  ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɱɟɪɬɟɠɢ ɢ ɮɪɚɝɦɟɧɬɵ, ɬɨ ɟɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ 
ɄɈɆɉȺɋ-3D.  

ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɵ ɩɚɧɟɥɢ ɂɡɦɟɪɟɧɢɹ  ɜɵ ɦɨɠɟɬɟ ɢɡɦɟɪɹɬɶ ɪɚɫɫɬɨɹɧɢɹ, ɭɝɥɵ 
ɩɟɪɢɦɟɬɪɵ ɢ ɩɥɨɳɚɞɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɧɚ ɱɟɪɬɟɠɚɯ.  

ɇɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɜɵɩɨɥɧɟɧɢɹ ɱɚɫɬɢ ɤɨɦɚɧɞ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɧɚ ɱɟɪɬɟɠɟ 
ɜɵɞɟɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  
1. ɇɚɜɟɞɢɬɟ ɤɭɪɫɨɪ ɧɚ ɦɚɪɤɟɪ ɩɟɪɟɦɟɳɟɧɢɹ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ. Ɏɨɪɦɚ ɤɭɪɫɨɪɚ 

ɢɡɦɟɧɢɬɫɹ.   
2. ɇɚɠɦɢɬɟ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɢ, ɧɟ ɨɬɩɭɫɤɚɹ ɟɟ, «ɩɟɪɟɬɚɳɢɬɟ» ɦɚɪɤɟɪ ɦɵ-

ɲɶɸ ɡɚ ɩɪɟɞɟɥɵ Ʉɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ.  
3. ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ.  

 
4. ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɩɚɧɟɥɶ Ƚɟɨɦɟɬɪɢɹ. Ʉɧɨɩɤɚ ɟɟ ɚɤɬɢɜɢɡɚɰɢɢ ɧɚ Ʉɨɦɩɚɤɬ-

ɧɨɣ ɩɚɧɟɥɢ ɢɫɱɟɡɧɟɬ.   
ɑɚɫɬɶ ɤɧɨɩɨɤ ɧɚ ɩɚɧɟɥɹɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɨɩɭɫɤɚɸɬ ɜɵɡɨɜ ɛɨɥɟɟ ɨɞɧɨɣ ɤɨɦɚɧɞɵ. 

ɇɚɩɪɢɦɟɪ, ɩɨ ɭɦɨɥɱɚɧɢɸ ɧɚ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ ɧɚɯɨɞɢɬɫɹ ɤɧɨɩɤɚ Ɉɬɪɟɡɨɤ. Ɉɧɚ ɩɨɡɜɨɥɹ-
ɟɬ ɫɬɪɨɢɬɶ ɨɬɪɟɡɤɢ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɞɜɟ ɭɤɚɡɚɧɧɵɟ ɬɨɱɤɢ. Ɉɞɧɚɤɨ ɨɬɪɟɡɨɤ ɜ ɄɈɆɉȺɋ-
3D ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɩɪɨɱɢɦ ɜɚɪɢ-
ɚɧɬɚɦ ɩɨɫɬɪɨɟɧɢɹ ɨɬɪɟɡɤɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɡɜɚɬɶ ɧɚ ɷɤɪɚɧ ɪɚɫɲɢɪɟɧɧɭɸ ɩɚɧɟɥɶ ɤɨɦɚɧɞ 
ɩɨɫɬɪɨɟɧɢɹ ɨɬɪɟɡɤɨɜ. Ʉɧɨɩɤɢ ɧɚ ɩɚɧɟɥɹɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɢɦɟɸɳɢɟ ɪɚɫɲɢɪɟɧɧɵɟ ɩɚɧɟɥɢ 
ɤɨɦɚɧɞ, ɩɨɦɟɱɟɧɵ ɱɟɪɧɵɦ ɬɪɟɭɝɨɥɶɧɢɤɨɦ ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ.  
 

ɉɪɚɜɢɥɶɧɨ ɜɵɛɪɚɬɶ ɤɨɦɚɧɞɭ ɩɨɦɨɠɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɹɜɥɹɸɳɢɣɫɹ ɹɪɥɵɱɨɤ-
ɩɨɞɫɤɚɡɤɚ.   

ɉɚɧɟɥɶ ɋɬɚɧɞɚɪɬɧɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ 
ɧɢɠɟ ɋɬɪɨɤɢ ɦɟɧɸ (ɪɢɫ. 3). ɇɚ ɷɬɨɣ ɩɚɧɟɥɢ ɪɚɫɩɨɥɨɠɟɧɵ ɤɧɨɩɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɡɵɜɚɬɶ 
ɧɟɤɨɬɨɪɵɟ ɤɨɦɚɧɞɵ ɄɈɆɉȺɋ-3D, ɨɛɳɢɟ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɞɨɤɭɦɟɧɬɨɜ: ɫɨɡɞɚɧɢɟ, ɨɬɤɪɵɬɢɟ 
ɢ ɫɨɯɪɚɧɟɧɢɟ ɞɨɤɭɦɟɧɬɨɜ, ɜɵɜɨɞ ɧɚ ɩɟɱɚɬɶ ɢ ɬ. ɞ.  
 
 

Ɋɢɫ. 3. 
 

ɋɨɫɬɚɜ ɩɚɧɟɥɢ ɋɬɚɧɞɚɪɬɧɚɹ (ɤɚɤ ɢ ɥɸɛɨɣ ɞɪɭɝɨɣ ɩɚɧɟɥɢ) ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɩɨ-
ɦɨɳɶɸ ɤɨɦɚɧɞɵ ɋɟɪɜɢɫ – ɇɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ.  

ɋɬɪɨɤɚ ɫɨɨɛɳɟɧɢɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɤɧɚ ɄɈɆɉȺɋ-3D 
(ɪɢɫ. 4). ȼ ɧɟɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɨɨɛɳɟɧɢɹ ɢ ɡɚɩɪɨɫɵ ɫɢɫɬɟɦɵ  

 
 
 
 

Ɋɢɫ. 4. 
 
ɉɚɧɟɥɶ Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɩɪɨ-

ɝɪɚɦɦɵ (ɪɢɫ. 5). ɇɚ ɧɟɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɢ ɬɟɤɭɳɟɝɨ ɞɨɤɭɦɟɧɬɚ. 
 
 

Ɋɢɫ.5. 
 

ɉɨɫɥɟ ɜɵɡɨɜɚ ɤɨɦɚɧɞ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɩɨ-
ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɡɚɞɚɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɷɬɢɯ ɨɛɴɟɤɬɨɜ. ɇɚɩɪɢ-
ɦɟɪ, ɩɚɪɚɦɟɬɪɚɦɢ ɨɬɪɟɡɤɚ ɩɪɹɦɨɣ ɥɢɧɢɢ ɹɜɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɟɝɨ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ 
ɬɨɱɟɤ, ɞɥɢɧɚ, ɭɝɨɥ ɧɚɤɥɨɧɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɫɬɢɥɶ ɥɢɧɢɢ (ɪɢɫ. 6). 



  
 
 
 
 
 

Ɋɢɫ. 6. 
 

ɇɚ ɬɟɤɭɳɟɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɫ ɩɪɨɝɪɚɦɦɨɣ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɪɵɬ ɞɨɤɭɦɟɧɬ. Ʉɨɦɚɧɞɵ ɭɩɪɚɜ-
ɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɟɦ ɜ ɄɈɆɉȺɋ-3D ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ ɦɟɧɸ ȼɢɞ. Ʉɧɨɩɤɢ ɞɥɹ ɢɯ ɜɵɡɨɜɚ 

ɧɚɯɨɞɹɬɫɹ ɧɚ ɩɚɧɟɥɢ ɫ ɬɟɦ ɠɟ ɧɚɡɜɚɧɢɟɦ  
(ɪɢɫ. 7). 
 

 

Ɋɢɫ. 7. 
 

Ɂɚɞɚɧɢɟ 7. Ɉɬɨɛɪɚɡɢɬɟ ɜ ɨɤɧɟ ɜɟɫɶ ɞɨɤɭɦɟɧɬ. 
 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɉɨɤɚɡɚɬɶ ɜɫɟ ɧɚ ɩɚɧɟɥɢ ȼɢɞ 
ɢɥɢ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ɉɨɤɚɡɚɬɶ ɜɫɟ ɢɡ ɦɟɧɸ ȼɢɞ. 

 
Ɂɚɞɚɧɢɟ 8. Ɉɬɨɛɪɚɡɢɬɟ ɱɚɫɬɶ ɱɟɪɬɟɠɚ (ɪɚɡɪɟɡ Ƚ-Ƚ) ɜ ɭɜɟɥɢɱɟɧɧɨɦ ɦɚɫɲɬɚɛɟ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  
1. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɍɜɟɥɢɱɢɬɶ ɦɚɫɲɬɚɛ ɪɚɦɤɨɣ ɧɚ ɩɚɧɟɥɢ ȼɢɞ ɢɥɢ ɜɵɡɨɜɢɬɟ 

ɨɞɧɨɢɦɟɧɧɭɸ ɤɨɦɚɧɞɭ ɢɡ ɦɟɧɸ ȼɢɞ. ȼ ɋɬɪɨɤɟ ɫɨɨɛɳɟɧɢɣ ɩɨɹɜɢɬɫɹ ɡɚɩɪɨɫ ɫɢɫɬɟɦɵ ɍɤɚ-
ɠɢɬɟ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɪɚɦɤɢ.   

2. Ɇɵɫɥɟɧɧɨ ɡɚɤɥɸɱɢɬɟ ɧɭɠɧɵɣ ɭɱɚɫɬɨɤ ɜɚɥɚ ɜ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɪɚɦɤɭ.   
3. ɓɟɥɤɧɢɬɟ ɜ ɨɞɧɨɦ ɢɡ ɭɝɥɨɜ ɜɨɨɛɪɚɠɚɟɦɨɣ ɪɚɦɤɢ, ɧɚɩɪɢɦɟɪ ɜ ɬɨɱɤɟ   

1.  
 

4. ɉɟɪɟɦɟɳɚɣɬɟ ɤɭɪɫɨɪ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɩɨ ɞɢɚɝɨɧɚɥɢ ɟɟ ɭɝɨɥ. ɇɚ ɷɤɪɚɧɟ ɛɭ-
ɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɮɚɧɬɨɦ ɪɚɦɤɢ.   

5. Ʉɚɤ ɬɨɥɶɤɨ ɪɚɦɤɚ ɨɯɜɚɬɢɬ ɜɟɫɶ ɧɚɦɟɱɟɧɧɵɣ ɜɚɦɢ ɭɱɚɫɬɨɤ, ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ 
ɟɳɟ ɪɚɡ.   

6. ɉɨɫɥɟ ɮɢɤɫɚɰɢɢ ɤɭɪɫɨɪɚ ɜ ɬɨɱɤɟ ɜɬɨɪɨɝɨ ɭɝɥɚ ɪɚɦɤɢ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɨɤɧɟ ɛɭɞɟɬ 
ɩɟɪɟɪɢɫɨɜɚɧɨ. ȼ ɧɟɦ ɨɬɨɛɪɚɡɢɬɫɹ ɜ ɭɜɟɥɢɱɟɧɧɨɦ ɦɚɫɲɬɚɛɟ ɬɚ ɨɛɥɚɫɬɶ ɞɨɤɭɦɟɧɬɚ, ɤɨɬɨɪɚɹ 
ɛɵɥɚ ɡɚɤɥɸɱɟɧɚ ɜ ɪɚɦɤɭ.  
ɉɨɫɥɟ ɩɪɨɫɦɨɬɪɚ ɢɥɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɭɜɟɥɢɱɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɦɨɠɧɨ ɨɩɹɬɶ ɜɟɪɧɭɬɶɫɹ ɜ ɪɟ-
ɠɢɦ ɩɪɨɫɦɨɬɪɚ ɜɫɟɝɨ ɱɟɪɬɟɠɚ. 

7.  Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɉɨɤɚɡɚɬɶ ɜɫɟ ɧɚ ɩɚɧɟɥɢ ȼɢɞ. 

Ɂɚɞɚɧɢɟ 9. Ɂɚɞɚɣɬɟ ɬɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ. 
1. Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: ɓɟɥɱɤɨɦ ɦɵɲɢ ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɩɨɥɟ Ɍɟɤɭ-

ɳɢɣ ɦɚɫɲɬɚɛ  .  
 

2. ȼɜɟɞɢɬɟ ɫ ɤɥɚɜɢɚɬɭɪɵ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɦɚɫɲɬɚɛɚ 2 ɢ ɧɚɠɦɢɬɟ <Enter>. Ȼɭɞɟɬ 
ɭɫɬɚɧɨɜɥɟɧ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɞɨɤɭɦɟɧɬɚ 2:1.   

3. Ɋɚɫɤɪɨɣɬɟ ɫɩɢɫɨɤ Ɍɟɤɭɳɢɣ ɦɚɫɲɬɚɛ. ɓɟɥɤɧɢɬɟ ɩɨ ɫɬɪɨɤɟ ɫɨ ɡɧɚɱɟɧɢɟɦ 1. 
Ȼɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɞɨɤɭɦɟɧɬɚ 1:1.   

4. ȼɟɪɧɢɬɟɫɶ ɜ ɪɟɠɢɦ ɩɪɨɫɦɨɬɪɚ ɜɫɟɝɨ ɱɟɪɬɟɠɚ.  
 

Ɂɚɞɚɧɢɟ 10. Ɂɚɞɚɣɬɟ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ ɉɪɢɛɥɢ-
ɡɢɬɶ/ɨɬɞɚɥɢɬɶ. 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 

1. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɉɪɢɛɥɢɡɢɬɶ/ɨɬɞɚɥɢɬɶ  .   
2. ɍɫɬɚɧɨɜɢɬɟ ɤɭɪɫɨɪ ɧɚ ɞɟɬɚɥɶ.  
3. ɇɚɠɦɢɬɟ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɢ, ɧɟ ɨɬɩɭɫɤɚɹ ɟɟ, ɩɟɪɟɦɟɳɚɣɬɟ ɤɭɪɫɨɪ  

 
ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɤɭɪɫɨɪɚ ɜɜɟɪɯ ɢɡɨɛɪɚɠɟɧɢɟ ɛɭɞɟɬ ɩɥɚɜɧɨ 
ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɜɜɟɪɯ – ɭɦɟɧɶɲɚɬɶɫɹ.   



4. ɉɨɫɥɟ   ɭɫɬɚɧɨɜɥɟɧɢɹ   ɧɭɠɧɨɝɨ   ɦɚɫɲɬɚɛɚ   ɨɬɨɠɦɢɬɟ   ɤɧɨɩɤɭ  
ɉɪɢɛɥɢɡɢɬɶ/ɨɬɞɚɥɢɬɶ ɢɥɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ <Esc>.  

5. ȼɟɪɧɢɬɟɫɶ ɜ ɪɟɠɢɦ ɩɪɨɫɦɨɬɪɚ ɜɫɟɝɨ ɱɟɪɬɟɠɚ.  
 

Ɂɚɞɚɧɢɟ 11. ɂɡɦɟɧɢɬɟ ɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ ɫɞɜɢɝɚ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. Ɉɬɨɛɪɚɡɢɬɟ ɞɨɤɭɦɟɧɬ ɰɟɥɢɤɨɦ.  

 
2. ȼ ɩɨɥɟ Ɍɟɤɭɳɢɣ ɦɚɫɲɬɚɛ ɭɫɬɚɧɨɜɢɬɟ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɞɨɤɭɦɟɧɬɚ ɪɚɜɧɵɦ 

1.  

3. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɞɜɢɧɭɬɶ  . Ʉɭɪɫɨɪ ɢɡɦɟɧɢɬ ɫɜɨɸ ɮɨɪɦɭ ɧɚ ɱɟɬɵɪɟɯɫɬɨ-
ɪɨɧɧɸɸ ɫɬɪɟɥɤɭ.  
 

4. ɓɟɥɤɧɢɬɟ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ ɫɟɪɟɞɢɧɟ ɱɟɪɬɟɠɚ ɢ, ɭɞɟɪɠɢ-
ɜɚɹ ɤɧɨɩɤɭ ɦɵɲɢ ɧɚɠɚɬɨɣ, ɩɟɪɟɦɟɳɚɣɬɟ ɤɭɪɫɨɪ.   

5. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɧɭɠɧɵɣ ɭɱɚɫɬɨɤ ɱɟɪɬɟɠɚ, ɨɬɨɠɦɢɬɟ ɤɧɨɩɤɭ 
ɋɞɜɢɧɭɬɶ ɢɥɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ <Esc>.  

 

Ɂɚɞɚɧɢɟ 12. ɂɡɦɟɧɢɬɟ ɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɧɚ ɷɤɪɚɧɟ, ɢɫɩɨɥɶɡɭɹ ɦɵɲɶ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. Ɉɬɨɛɪɚɡɢɬɟ ɞɨɤɭɦɟɧɬ ɰɟɥɢɤɨɦ.  

 
2. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɍɜɟɥɢɱɢɬɶ ɦɚɫɲɬɚɛ ɪɚɦɤɨɣ ɢ ɭɜɟɥɢɱɶɬɟ ɥɸɛɨɣ ɭɱɚɫɬɨɤ ɜ 

ɩɪɚɜɨɣ ɩɨɥɨɜɢɧɟ ɱɟɪɬɟɠɚ.   
3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ <Shift>+<Ctrl> ɢ ɧɟ ɨɬɩɭɫɤɚɣɬɟ ɢɯ.  

 
4. ɉɨɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɜ ɥɟɜɭɸ ɱɚɫɬɶ ɨɤɧɚ ɞɨɤɭɦɟɧɬɚ, ɧɚɠɦɢɬɟ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ 

ɢ, ɧɟ ɨɬɩɭɫɤɚɹ ɟɟ ɩɟɪɟɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɫɥɟɜɚ ɧɚɩɪɚɜɨ.   
5. Ɉɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ ɢ ɤɥɚɜɢɲɢ.  

Ɂɚɞɚɧɢɟ 13. Ɉɛɧɨɜɢɬɟ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɨɤɧɟ ɞɨɤɭɦɟɧɬɚ. 
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  

ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɉɛɧɨɜɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ  ɧɚ ɩɚɧɟɥɢ ȼɢɞ. ɉɪɢ ɷɬɨɦ ɛɭɞɟɬ 
ɨɱɢɳɟɧɨ ɨɤɧɨ ɞɨɤɭɦɟɧɬɚ ɢ ɡɚɧɨɜɨ ɩɟɪɟɪɢɫɨɜɚɧɵ ɜɫɟ ɨɛɴɟɤɬɵ ɱɟɪɬɟɠɚ. 
 

Ɂɚɞɚɧɢɟ  14.  ɇɚɡɧɚɱɶɬɟ  ɤɨɦɛɢɧɚɰɢɸ  ɤɥɚɜɢɲ  ɞɥɹ  ɜɵɡɨɜɚ  ɤɨɦɚɧɞɵ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ȼɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ɋɟɪɜɢɫ – ɇɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ.  

2. ȼ   ɩɨɹɜɢɜɲɟɦɫɹ   ɧɚ   ɷɤɪɚɧɟ   ɞɢɚɥɨɝɟ   ɚɤɬɢɜɢɡɢɪɭɣɬɟ   ɜɤɥɚɞɤɭ   
Ʉɥɚɜɢɚɬɭɪɚ  

3. ɇɚɡɧɚɱɶɬɟ   ɤɥɚɜɢɚɬɭɪɧɭɸ   ɤɨɦɛɢɧɚɰɢɸ   ɞɥɹ   ɜɵɡɨɜɚ   ɤɨɦɚɧɞɵ   
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ.  
 
- ȼɵɛɟɪɢɬɟ ɢɡ ɪɚɫɤɪɵɜɚɸɳɟɝɨɫɹ ɫɩɢɫɤɚ Ʉɚɬɟɝɨɪɢɹ ɜɚɪɢɚɧɬ Ɏɚɣɥ. ȼ ɩɨɥɟ Ʉɨɦɚɧɞɵ 

ɩɨɹɜɢɬɫɹ ɩɟɪɟɱɟɧɶ ɜɫɟɯ ɤɨɦɚɧɞ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ.   
- ȼɵɛɟɪɢɬɟ ɢɡ ɷɬɨɝɨ ɩɟɪɟɱɧɹ ɤɨɦɚɧɞɭ ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ.  

- ȼɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ ɉɨ ɭɦɨɥɱɚɧɢɸ.   
- Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɩɨɥɟ ɇɨɜɨɟ ɫɨɱɟɬɚɧɢɟ ɤɥɚɜɢɲ.  

- ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ <Ⱥlt> ɢ, ɧɟ ɨɬɩɭɫɤɚɹ ɟɟ, ɤɥɚɜɢɲɭ <Ɋ>.  
- ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɜɹɡɚɬɶ, ɡɚɬɟɦ ɈɄ.  
 

4. ɉɪɨɜɟɪɶɬɟ ɪɚɛɨɬɭ ɧɚɡɧɚɱɟɧɧɵɯ ɤɥɚɜɢɚɬɭɪɧɵɯ ɤɨɦɛɢɧɚɰɢɣ. Ɉɬɤɪɨɣɬɟ ɝɪɚɮɢɱɟ-
ɫɤɢɣ ɞɨɤɭɦɟɧɬ. ɇɚɠɦɢɬɟ ɤɨɦɛɢɧɚɰɢɸ ɤɥɚɜɢɲ <Alt>+<P>.   
Ȼɭɞɟɬ ɜɵɡɜɚɧɚ ɤɨɦɚɧɞɚ ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ.  

5. Ɂɚɜɟɪɲɢɬɟ ɪɚɛɨɬɭ ɤɨɦɚɧɞɵ ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ.  
 

6. ɋɛɪɨɫɶɬɟ ɧɚɡɧɚɱɟɧɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɤɥɚɜɢɲ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɧɚ ɜɤɥɚɞɤɟ 
Ʉɥɚɜɢɚɬɭɪɚ ɞɢɚɥɨɝɚ ɇɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ   



ɋɛɪɨɫɢɬɶ ɜɫɟ ɢ ɩɨɞɬɜɟɪɞɢɬɶ ɪɟɲɟɧɢɟ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɞɢɚɥɨɝɟ.  
 

Ɂɚɞɚɧɢɟ 15. ɋɨɡɞɚɣɬɟ ɧɨɜɭɸ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɪɚɡɦɟɫɬɢɬɟ ɧɚ ɧɟɣ ɧɟɨɛɯɨɞɢ-
ɦɵɟ ɤɧɨɩɤɢ.  

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ȼɵɡɨɜɢɬɟ   ɤɨɦɚɧɞɭ   ɋɟɪɜɢɫ   –   ɇɚɫɬɪɨɣɤɚ   ɢɧɬɟɪɮɟɣɫɚ   ɢ  

ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɜɤɥɚɞɤɭ ɉɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ.  

2. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɇɨɜɚɹ.  
 

4. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɞɢɚɥɨɝɟ ɜɜɟɞɢɬɟ ɧɚɡɜɚɧɢɟ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɧɚɩɪɢɦɟɪ, Ɇɨɹ 
ɩɚɧɟɥɶ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɈɄ. ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɧɨɜɚɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ. Ⱥɤɬɢɜɢɡɢ-
ɪɭɣɬɟ ɜɤɥɚɞɤɭ Ʉɨɦɚɧɞɵ. ȼ ɩɨɥɟ Ʉɚɬɟɝɨɪɢɢ ɧɚɯɨɞɢɬɫɹ ɩɟɪɟɱɟɧɶ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ ɤɨɦɚɧɞ 
ɫɢɫɬɟɦɵ.   

5. ȼɵɛɟɪɢɬɟ ɤɚɬɟɝɨɪɢɸ Ƚɟɨɦɟɬɪɢɹ. ȼ ɩɨɥɟ Ʉɨɦɚɧɞɵ ɩɨɹɜɹɬɫɹ ɜɫɟ ɤɨɦɚɧɞɵ ɞɚɧ-
ɧɨɣ ɤɚɬɟɝɨɪɢɢ.   

6. ȼɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ Ɉɬɪɟɡɨɤ. Ɋɹɞɨɦ ɫ ɤɭɪɫɨɪɨɦ ɩɨɹɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ ɤɧɨɩɤɢ.   
7. ɍɞɟɪɠɢɜɚɹ ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ ɦɵɲɢ, ɩɟɪɟɬɚɳɢɬɟ ɤɧɨɩɤɭ ɧɚ ɫɨɡɞɚɧɧɭɸ ɩɚɧɟɥɶ ɢ 

ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ. ɇɚ ɧɨɜɨɣ ɩɚɧɟɥɢ ɩɨɹɜɢɬɫɹ ɤɧɨɩɤɚ ɜɵɡɨɜɚ ɤɨɦɚɧɞɵ Ɉɬɪɟɡɨɤ.  
8. Ⱥɧɚɥɨɝɢɱɧɵɦ   ɨɛɪɚɡɨɦ   ɪɚɡɦɟɫɬɢɬɟ   ɧɚ   ɧɨɜɨɣ   ɩɚɧɟɥɢ   ɤɧɨɩɤɭ  

Ɉɤɪɭɠɧɨɫɬɶ ɢ Ⱦɭɝɚ.  

9. ȼɵɛɟɪɢɬɟ ɤɚɬɟɝɨɪɢɸ ɤɨɦɚɧɞ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ.  

10. ɉɨɦɟɫɬɢɬɟ ɧɚ ɧɨɜɨɣ ɩɚɧɟɥɢ ɤɧɨɩɤɭ Ʉɨɩɢɪɨɜɚɧɢɟ. 
 

11. ɉɨɦɟɫɬɢɬɟ ɧɚ ɩɚɧɟɥɢ ɤɧɨɩɤɢ ɩɪɨɫɬɚɧɨɜɤɢ ɥɢɧɟɣɧɵɯ ɢ ɞɢɚɦɟɬɪɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ 
ɢɡ ɤɚɬɟɝɨɪɢɢ Ɋɚɡɦɟɪɵ  

12. Ɂɚɤɪɨɣɬɟ ɞɢɚɥɨɝ ɧɚɫɬɪɨɣɤɢ ɢɧɬɟɪɮɟɣɫɚ. 
 

13. ɉɟɪɟɦɟɫɬɢɬɟ ɜɧɨɜɶ ɫɨɡɞɚɧɧɭɸ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ ɭɞɨɛɧɨɟ ɦɟɫɬɨ ɧɚ ɷɤɪɚɧɟ. 
 

Ɂɚɞɚɧɢɟ 16. ɍɞɚɥɢɬɟ ɫ ɩɚɧɟɥɟɣ ɢɧɫɬɪɭɦɟɧɬɨɜ ɥɢɲɧɢɟ ɤɧɨɩɤɢ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. Ɉɬɤɪɨɣɬɟ ɞɢɚɥɨɝ ɧɚɫɬɪɨɣɤɢ ɢɧɬɟɪɮɟɣɫɚ.  
2. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɜɤɥɚɞɤɭ Ʉɨɦɚɧɞɵ.  

 
3. ɇɚ ɩɚɧɟɥɢ ɋɬɚɧɞɚɪɬɧɚɹ ɜɵɛɟɪɢɬɟ ɤɧɨɩɤɭ ɉɟɪɟɦɟɧɧɵɟ. Ɋɹɞɨɦ ɫ ɤɭɪɫɨɪɨɦ ɩɨɹ-

ɜɢɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ ɤɧɨɩɤɢ.   
4. ɍɞɟɪɠɢɜɚɹ ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ ɦɵɲɢ, ɩɟɪɟɬɚɳɢɬɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɧɨɩɤɢ ɡɚ ɩɪɟɞɟɥɵ 

ɩɚɧɟɥɢ ɢ ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ. Ʉɧɨɩɤɚ ɉɟɪɟɦɟɧɧɵɟ ɢɫɱɟɡɧɟɬ ɫ ɩɚɧɟɥɢ ɋɬɚɧɞɚɪɬɧɚɹ.  
5. ɍɞɚɥɢɬɟ ɤɧɨɩɤɭ ɉɟɱɚɬɶ.  

 
ȼɟɪɧɢɬɟ ɜ ɫɨɫɬɨɹɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɧɚɫɬɪɨɣɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɧɟɥɟɣ 
ɢɧɫɬɪɭɦɟɧɬɨɜ. ɇɚ ɜɤɥɚɞɤɟ ɉɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɢɚɥɨɝɚ ɇɚ-
ɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɛɪɨɫɢɬɶ ɜɫɟ ɢ ɩɨɞɬɜɟɪɞɢɬɟ 
ɫɜɨɟ ɪɟɲɟɧɢɟ ɜ ɞɢɚɥɨɝɟ, ɤɨɬɨɪɵɣ ɩɨɹɜɢɬɫɹ ɧɚ ɷɤɪɚɧɟ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 
ɋɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ 

 
ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ 1: ɉɨɫɬɪɨɣɬɟ ɫɥɟɞɭɸɳɢɟ ɨɬɪɟɡɤɢ ɢ ɨɛɨɡɧɚɱɶɬɟ (ɩɨɞɩɢɲɢɬɟ) ɬɨɱɤɢ (ɪɢɫ. 3):  
 ɩɪɨɢɡɜɨɥɶɧɵɣ p1 - p2;   
 p3 - p4, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɤ p1 - p2;  

 p1 - p3 ɲɬɪɢɯɨɜɨɣ ɥɢɧɢɟɣ;  
 ɪ2 – ɪ3 ɨɫɧɨɜɧɨɣ ɥɢɧɢɟɣ;  

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ-ɮɪɚɝɦɟɧɬ.  

 
2. ɓɟɥɤɧɢɬɟ ɧɚ ɤɧɨɩɤɟ ɨɬɪɟɡɨɤ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Ƚɟɨɦɟɬɪɢɹ – ɫɢɫɬɟɦɚ ɩɟ-

ɪɟɲɥɚ ɜ ɪɟɠɢɦ ɩɨɫɬɪɨɟɧɢɹ ɨɬɪɟɡɤɚ.   
3. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɳɟɥɤɧɢɬɟ ɜ ɬɨɱɤɚɯ ɪ1 ɢ ɪ2 (ɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ ɡɚɞɚɣɬɟ ɫɚɦɨ-

ɫɬɨɹɬɟɥɶɧɨ) – ɫɢɫɬɟɦɚ ɩɨɫɬɪɨɢɥɚ ɨɬɪɟɡɨɤ ɱɟɪɟɡ ɞɜɟ ɭɤɚɡɚɧɧɵɟ ɬɨɱɤɢ.   
4. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɬɪɟɡɤɚ ɪ3 – ɪ4 ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɬɪɟɡɤɭ ɪ1 – ɪ2 ɜɨɫɩɨɥɶɡɭɣ-

ɬɟɫɶ ɉɚɧɟɥɶɸ ɪɚɫɲɢɪɟɧɧɵɯ ɤɨɦɚɧɞ. Ⱦɥɹ ɷɬɨɝɨ ɳɟɥɤɧɢɬɟ ɧɚ ɤɧɨɩɤɟ ɨɬɪɟɡɨɤ ɢ ɧɟ ɨɬɩɭɫ-
ɤɚɣɬɟ ɤɧɨɩɤɭ ɦɵɲɢ. ɉɪɢ ɷɬɨɦ ɪɚɫɤɪɨɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɉɚɧɟɥɶ ɪɚɫɲɢɪɟɧɧɵɯ ɤɨɦɚɧɞ. 
ɇɟ ɨɬɩɭɫɤɚɹ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ, ɩɨɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɧɚ ɤɧɨɩɤɭ ɉɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɨɬɪɟ-
ɡɨɤ ɢ ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ.  
 

5. ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɨɬɪɟɡɤɚ ɪ1 – ɪ2. Ɂɚɬɟɦ ɳɟɥɤɧɢɬɟ ɜ ɬɨɱɤɚɯ ɪ3 ɢ 
ɪ4 – ɫɢɫɬɟɦɚ ɩɨɫɬɪɨɢɥɚ ɨɬɪɟɡɨɤ ɪ3 – ɪ4, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ   

ɨɬɪɟɡɤɭ ɪ1 – ɪ2. ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɧɨɩɤɟ ɉɪɟɪɜɚɬɶ ɤɨɦɚɧɞɭ . 
 

6. ɉɨɫɬɪɨɣɬɟ ɨɬɪɟɡɨɤ ɪ1 – ɪ3 ɲɬɪɢɯɨɜɨɣ ɥɢɧɢɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɤɧɨɩɭ ɨɬɪɟ-
ɡɨɤ (ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ).   

7. ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɩɨɥɟ ɫɬɢɥɶ ɧɚ ɫɬɪɨɤɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɵɛɟɪɢɬɟ ɫɬɢɥɶ ɥɢɧɢɢ 
ɲɬɪɢɯɨɜɚɹ ɨɫɧɨɜɧɚɹ, ɪɢɫ. 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 1 8. ɂɡɦɟɧɢɬɟ ɬɟɤɭɳɢɣ ɫɬɢɥɶ ɨɬɪɟɡɤɚ ɪ1 – 
ɪ3 ɧɚ ɲɬɪɢɯɨɜɚɹ. Ⱦɥɹ ɷɬɨɝɨ  

ɞɜɚɠɞɵ ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɨɬɪɟɡɤɟ ɪ1 – ɪ3,- ɨɬɪɟɡɨɤ ɩɟɪɟɲɟɥ ɜ ɪɟɠɢɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 
ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɩɨɥɟ ɫɬɢɥɶ ɧɚ ɫɬɪɨɤɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɵɛɟɪɢɬɟ ɫɬɢɥɶ ɥɢɧɢɢ ɲɬɪɢɯɨ-
ɜɚɹ. ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɧɨɩɤɟ ɋɨɡɞɚɬɶ 

ɨɛɴɟɤɬ , ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɫɜɨɛɨɞɧɨɦ ɩɨɥɟ ɱɟɪɬɟɠɚ. 
 

9. ɉɨɫɬɪɨɣɬɟ ɨɬɪɟɡɨɤ ɪ2 – ɪ3 ɨɫɧɨɜɧɨɣ ɥɢɧɢɟɣ. ɓɟɥɤɧɢɬɟ ɧɚ ɤɧɨɩɤɟ ɨɬɪɟɡɨɤ ɧɚ 
ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ – ɫɢɫɬɟɦɚ ɩɟɪɟɲɥɚ ɜ ɪɟɠɢɦ ɩɨɫɬɪɨɟɧɢɹ ɨɬɪɟɡɤɚ. ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ 
ɩɨɥɟ ɫɬɢɥɶ ɧɚ ɫɬɪɨɤɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɵɛɟɪɢɬɟ ɫɬɢɥɶ ɥɢɧɢɢ Ɉɫɧɨɜɧɚɹ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɳɟɥɤɧɢɬɟ ɜ ɬɨɱɤɚɯ ɪ2 ɢ ɪ3 – ɫɢɫɬɟɦɚ ɩɨɫɬɪɨɢɥɚ ɨɬɪɟɡɨɤ ɱɟɪɟɡ ɞɜɟ ɭɤɚɡɚɧɧɵɟ ɬɨɱɤɢ. ɓɟɥɤ-
ɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɧɨɩɤɟ ɉɪɟɪɜɚɬɶ ɤɨɦɚɧɞɭ. 



10 ɉɨɞɩɢɲɢɬɟ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɉɛɨɡɧɚɱɟ-
ɧɢɹ, ɧɚ ɷɬɨɣ ɩɚɧɟɥɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ȼɜɨɞ ɬɟɤɫɬɚ, ɪɢɫ. 2 ɋɢɫɬɟɦɚ ɩɟɪɟɲɥɚ ɜ ɪɟɠɢɦ ɜɜɨɞɚ 
ɬɟɤɫɬɚ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 2 
 

11 ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɜ ɦɟɫɬɟ ɧɚɞɩɢɫɢ, ɜɜɟɞɢɬɟ "p1" ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ 
ɨɛɴɟɤɬ. Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɞɩɢɲɢɬɟ ɨɫɬɚɥɶɧɵɟ ɬɨɱɤɢ.  

ȼ ɢɬɨɝɟ ɜɚɲɢɯ ɞɟɣɫɬɜɢɣ ɞɨɥɠɧɨ ɩɨɥɭɱɢɬɶɫɹ ɩɪɢɦɟɪɧɨ ɫɥɟɞɭɸɳɟɟ (ɪɢɫ.  
3): 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 3.  
12. ɋɨɯɪɚɧɢɬɟ ɮɚɣɥ ɜ ɫɜɨɸ ɪɚɛɨɱɭɸ ɩɚɩɤɭ. 

 

Ɂɚɞɚɧɢɟ 2: ɉɨɫɬɪɨɣɬɟ ɥɨɦɚɧɭɸ ɥɢɧɢɸ ɪ1-ɪ2-ɪ3-ɪ4-ɪ5-ɪ6-ɪ7-ɪ8, ɟɫɥɢ ɨɬɪɟɡɤɢ ɪ1 – 
ɪ2, ɪ2 – ɪ3, ɡɚɞɚɧɵ ɤɨɨɪɞɢɧɚɬɚɦɢ ɬɨɱɟɤ ɪ1(0, 0), ɪ2(10, 20), ɪ3(30, -10), ɚ ɨɬɪɟɡɤɢ ɪ3 – ɪ4, 
ɪ4 – ɪ5, ɪ5 – ɪ6, ɪ6 – ɪ7, ɪ7 – ɪ8 ɡɚɞɚɧɵ ɞɥɢɧɨɣ ɢ ɭɝɥɨɦ ɧɚɤɥɨɧɚ. Ɋɢɫ.4, ɬɚɛɥ. 1. 
 

Ɍɚɛɥɢɰɚ 1  

Ɉɬɪɟɡɨɤ  Ⱦɥɢɧɚ ɍɝɨɥ ɧɚɤɥɨɧɚ 

Ɋ3 – ɪ4 20  0 

Ɋ4 – ɪ5 15  45 

Ɋ5 – ɪ6 35  -30 

Ɋ6 – ɪ7 50  90 

Ɋ7 – ɪ8 60  180 
 
 
 
 
 
 
14 



 
 
 
 
 
 
 

 

Ɋɢɫ. 4  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ ɬɢɩɚ ɮɪɚɝɦɟɧɬ ɢ ɫɨɯɪɚɧɢɬɟ ɟɝɨ ɜ ɫɜɨɸ   

ɩɚɩɤɭ.   

2. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ   ɤɨɦɚɧɞɭ   ɇɟɩɪɟɪɵɜɧɵɣ   ɜɜɨɞ   ɨɛɴɟɤɬɨɜ    .  
 
ɉɚɪɚɦɟɬɪɵ ɨɬɪɟɡɤɚ ɩɪɢ ɟɝɨ ɫɨɡɞɚɧɢɢ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɥɹɯ 
ɋɬɪɨɤɢ ɩɚɪɚɦɟɬɪɨɜ: ɞɜɚ ɩɨɥɹ ɤɨɨɪɞɢɧɚɬ X ɢ Y ɧɚɱɚɥɶɧɨɣ (ɪ1) ɢ ɤɨɧɟɱɧɨɣ (ɪ2) ɬɨɱɟɤ, 
ɩɨɥɟ ɞɥɢɧɵ ɨɬɪɟɡɤɚ (ln), ɩɨɥɟ ɟɝɨ ɭɝɥɚ ɧɚɤɥɨɧɚ (an), ɩɨɥɟ ɫɬɢɥɹ ɨɬɪɟɡɤɚ.   

3. ɍɫɬɚɧɨɜɢɬɟ ɤɭɪɫɨɪ ɜ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ – ɬɨɱɤɚ ɪ1 ɡɚɮɢɤɫɢɪɨɜɚɧɚ. Ɍɨɱɤɚ ɪ2 
ɨɠɢɞɚɟɬ ɜɜɨɞɚ ɩɚɪɚɦɟɬɪɚ. ɓɟɥɤɧɢɬɟ ɜ ɩɨɥɟ ɤɨɨɪɞɢɧɚɬɵ ɏ ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 10. Ⱦɥɹ 
ɜɜɨɞɚ ɜ ɩɨɥɟ ɡɧɚɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬɵ Y ɧɚɠɦɢɬɟ [Tab], ɜɜɟɞɢɬɟ 20 ɢ ɧɚɠɦɢɬɟ [Enter]. 
Ɉɬɪɟɡɨɤ ɪ1 – ɪ2 ɩɨɫɬɪɨɟɧ. Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɫɬɪɨɣɬɟ ɨɬɪɟɡɨɤ ɪ2 – ɪ3.  
 

4. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɬɪɟɡɤɚ ɪ3 – ɪ4 ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɩɨɥɟ ɞɥɢɧɵ ɨɬɪɟɡɤɚ, ɜɜɟɞɢɬɟ ɡɧɚ-
ɱɟɧɢɟ ɞɥɢɧɵ ɨɬɪɟɡɤɚ 20 ɢ ɧɚɠɦɢɬɟ [Enter]. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɩɨɥɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɨɬɪɟɡɤɚ, ɜɜɟ-
ɞɢɬɟ ɡɧɚɱɟɧɢɟ 0 ɢ ɧɚɠɦɢɬɟ [Enter]. Ɉɬɪɟɡɨɤ ɪ3 – ɪ4 ɩɨɫɬɪɨɟɧ.   

5. Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɫɬɪɨɣɬɟ ɨɫɬɚɥɶɧɵɟ ɨɬɪɟɡɤɢ.  
 

6. ɋɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ ɋɨɯɪɚɧɢɬɶ ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ. 
 

Ɂɚɞɚɧɢɟ 3: ɉɨɫɬɪɨɣɬɟ ɝɪɚɮɢɤ ɩɨ ɬɨɱɤɚɦ, ɡɚɞɚɧɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦɢ ɏ ɢ 

Y, ɬɚɛɥ. 2, ɪɢɫ. 5. 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 5  
 

Ɍɚɛɥɢɰɚ 2 

 Ɍɨɱɤɢ  Ʉɨɨɪɞɢɧɚɬɵ 

  ɏ  Y 

Ɋ1  0  0 

Ɋ2  5  10 

Ɋ3  10  15 

Ɋ4  20  25 

Ɋ5  40  30 

Ɋ6  60  50 

Ɋ7  100  60 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  
1. ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ ɬɢɩɚ ɮɪɚɝɦɟɧɬ ɢ ɫɨɯɪɚɧɢɬɟ ɟɝɨ ɜ ɫɜɨɸ ɪɚɛɨɱɭɸ ɩɚɩ-

ɤɭ.   



2. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɤɨɦɚɧɞɭ Ɉɬɪɟɡɨɤ, ɜɵɛɟɪɢɬɟ ɬɟɤɭɳɢɣ ɫɬɢɥɶ Ɍɨɧɤɚɹ ɢ ɩɪɨɜɟɞɢɬɟ 
ɞɜɟ ɨɫɢ: ɜɟɪɬɢɤɚɥɶɧɭɸ (ɨɫɶ y) ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ (ɨɫɶ ɯ).   

3. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɤɨɦɚɧɞɭ ɇɟɩɪɟɪɵɜɧɵɣ ɜɜɨɞ ɨɛɴɟɤɬɨɜ. ɇɚ ɫɬɪɨɤɟ ɩɚɪɚɦɟɬɪɨɜ 
ɨɛɴɟɤɬɚ ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɤɨɦɚɧɞɭ Кɪɢɜɚɹ Ȼɟɡɶɟ. ȼɵɛɟɪɢɬɟ ɬɟɤɭɳɢɣ ɫɬɢɥɶ Ɉɫɧɨɜɧɚɹ.   

4. ɍɫɬɚɧɨɜɢɬɟ ɬɨɱɤɭ ɪ1 ɜ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ. ɍɫɬɚɧɨɜɢɬɟ ɬɨɱɤɭ ɪ2 (5, 10). Ⱦɥɹ ɷɬɨɝɨ 
ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɩɨɥɟ ɤɨɨɪɞɢɧɚɬɵ ɏ, ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 5, ɜ ɩɨɥɟ ɤɨɨɪɞɢɧɚɬɵ Y ɜɜɟɞɢɬɟ ɡɧɚ-
ɱɟɧɢɟ 10. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɢɬɟ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɬɨɱɤɢ. ɉɨɫɥɟ ɜɜɨɞɚ ɩɨɫɥɟɞɧɟɣ ɬɨɱɤɢ 
ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɧɨɩɤɚɯ   
ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ ɢ ɉɪɟɪɜɚɬɶ ɤɨɦɚɧɞɭ.  
 

5. ɋɨɯɪɚɧɢɬɟ ɮɪɚɝɦɟɧɬ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ ɋɨɯɪɚɧɢɬɶ ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ.  
 

Ɂɚɞɚɧɢɟ 4: ɩɨɫɬɪɨɣɬɟ ɬɪɢ ɨɬɪɟɡɤɚ ɪ1 – ɪ2, ɪ1 – ɪ3 ɢ ɪ1 – ɪ4 ɩɨ ɨɛɪɚɡɰɭ. ɇɚɱɚɥɶɧɵɟ 
ɬɨɱɤɢ ɨɬɪɟɡɤɨɜ ɥɟɠɚɬ ɜ ɰɟɧɬɪɟ ɨɤɪɭɠɧɨɫɬɢ 01, ɚ ɤɨɧɟɱɧɵɟ ɜ ɧɚɱɚɥɟ, ɜ ɫɟɪɟɞɢɧɟ ɢ ɜ ɤɨɧɰɟ 
ɨɬɪɟɡɤɚ ɪ2 – ɪ4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɢɫ. 6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 6  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ-ɮɪɚɝɦɟɧɬ.  
2. ɉɨɫɬɪɨɣɬɟ ɨɤɪɭɠɧɨɫɬɶ ɨ1 ɢ ɨɬɪɟɡɨɤ p2 - p4, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 6.  

16Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ   ɤɨɦɚɧɞɭ   Ɉɬɪɟɡɨɤ   ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ   ɩɚɧɟɥɢ   
Ƚɟɨɦɟɬɪɢɹ.  
 

3. ȼ ɨɬɜɟɬ ɧɚ ɡɚɩɪɨɫ ɫɢɫɬɟɦɵ ɍɤɚɠɢɬɟ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɨɬɪɟɡɤɚ ɢɥɢ ɜɜɟɞɢɬɟ ɟɟ 
ɤɨɨɪɞɢɧɚɬɵ ɩɨɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɦɵɲɶɸ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ. ɉɨɫɥɟ ɫɪɚ-
ɛɚɬɵɜɚɧɢɹ ɩɪɢɜɹɡɤɢ Ȼɥɢɠɚɣɲɚɹ ɬɨɱɤɚ ɡɚɮɢɤɫɢɪɭɣɬɟ ɬɨɱɤɭ ɳɟɥɱɤɨɦ ɥɟɜɨɣ ɤɥɚɜɢɲɢ 
ɦɵɲɢ. Ɉ ɫɪɚɛɚɬɵɜɚɧɢɢ  
 
ɩɪɢɜɹɡɤɢ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɩɨɹɜɥɟɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ, ɧɚɤɥɨɧɧɨɝɨ ɩɟɪɟɤɪɟɫɬɶɹ ɢɥɢ ɩɨ 
ɩɨɹɜɥɟɧɢɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɫɤɚɡɤɢ.  

5. Ɇɵɲɶɸ ɩɟɪɟɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɜ ɬɨɱɤɭ ɪ2. ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɜɹɡɤɢ Ȼɥɢ-
ɠɚɣɲɚɹ ɬɨɱɤɚ ɡɚɮɢɤɫɢɪɭɣɬɟ ɬɨɱɤɭ ɳɟɥɱɤɨɦ ɥɟɜɨɣ ɤɥɚɜɢɲɢ ɦɵɲɢ. Ɉɬɪɟɡɨɤ ɪ1 – ɪ2 
ɩɨɫɬɪɨɟɧ.   

6. ɉɨɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ ɫɟɪɟɞɢɧɭ ɨɬɪɟɡɤɚ ɪ2 – ɪ4. ɇɚɠɦɢɬɟ ɩɪɚɜɭɸ 
ɤɧɨɩɤɭ ɦɵɲɢ, ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ ɉɪɢɜɹɡɤɢ/ɋɟɪɟɞɢɧɚ. ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɜɹɡɤɢ ɋɟ-
ɪɟɞɢɧɚ ɡɚɮɢɤɫɢɪɭɣɬɟ ɬɨɱɤɭ ɳɟɥɱɤɨɦ ɥɟɜɨɣ ɤɥɚɜɢɲɢ ɦɵɲɢ. Ɇɵɲɶɸ ɩɟɪɟɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɜ 
ɬɨɱɤɭ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ. ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɜɹɡɤɢ Ȼɥɢɠɚɣɲɚɹ 
ɬɨɱɤɚ ɡɚɮɢɤɫɢɪɭɣɬɟ ɬɨɱɤɭ ɳɟɥɱɤɨɦ ɥɟɜɨɣ ɤɥɚɜɢɲɢ ɦɵɲɢ. Ɉɬɪɟɡɨɤ ɪ1 – ɪ3 ɩɨɫɬɪɨɟɧ.  
 

7. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɭɪɫɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɰɟɧɬɪɟ ɨɤɪɭɠɧɨɫɬɢ. Ɂɞɟɫɶ ɠɟ ɧɚɱɢɧɚɟɬɫɹ 
ɩɨɫɥɟɞɧɢɣ ɨɬɪɟɡɨɤ. ɓɟɥɱɤɨɦ ɥɟɜɨɣ ɤɥɚɜɢɲɢ ɦɵɲɢ ɡɚɮɢɤɫɢɪɭɣɬɟ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɨɬɪɟɡ-
ɤɚ ɪ1 – ɪ4. Ɇɵɲɶɸ ɩɟɪɟɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɜ ɬɨɱɤɭ ɪ4. ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɜɹɡɤɢ Ȼɥɢ-
ɠɚɣɲɚɹ ɬɨɱɤɚ ɡɚɮɢɤɫɢɪɭɣɬɟ ɬɨɱɤɭ ɳɟɥɱɤɨɦ ɥɟɜɨɣ ɤɥɚɜɢɲɢ ɦɵɲɢ. Ɉɬɪɟɡɨɤ ɪ1 – ɪ4 
ɩɨɫɬɪɨɟɧ.  
 

8. Ɂɚɜɟɪɲɢɬɟ ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɩɨɫɬɪɨɟɧɢɹ ɨɬɪɟɡɤɨɜ ɳɟɥɱɤɨɦ ɧɚ ɤɧɨɩɤɟ ɉɪɟ-
ɪɜɚɬɶ ɤɨɦɚɧɞɭ.   

9. ɋɨɯɪɚɧɢɬɟ ɫɨɡɞɚɧɧɵɣ ɞɨɤɭɦɟɧɬ ɜ ɫɜɨɸ ɪɚɛɨɱɭɸ ɩɚɩɤɭ.  



 

Ɂɚɞɚɧɢɟ 5. ȼɵɩɨɥɧɢɬɟ ɱɟɪɬɟɠ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫ. 7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 7  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ ɬɢɩɚ ɮɪɚɝɦɟɧɬ ɢ ɫɨɯɪɚɧɢɬɟ ɟɝɨ ɜ ɫɜɨɟɣ   

ɩɚɩɤɟ.   
2. ɇɚɱɟɪɬɢɬɟ ɞɜɟ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɟ ɨɤɪɭɠɧɨɫɬɢ: ɨɞɧɚ ɨɫɧɨɜɧɨɣ ɥɢɧɢɟɣ  

ɫ ɨɬɪɢɫɨɜɤɨɣ ɨɫɟɣ ɪɚɞɢɭɫɨɦ 40 ɦɦ,  ɞɪɭɝɚɹ ɨɤɪɭɠɧɨɫɬɶ ɨɫɟɜɨɣ ɥɢɧɢɟɣ ɛɟɡ  
ɨɬɪɢɫɨɜɤɢ ɨɫɟɣ ɪɚɞɢɭɫɨɦ 25 ɦɦ. ɉɨɫɬɪɨɣɬɟ ɨɤɪɭɠɧɨɫɬɶ ɨɫɧɨɜɧɨɣ ɥɢɧɢɟɣ ɫ ɨɫɹɦɢ ɪɚɞɢɭ-
ɫɨɦ 6 ɦɦ.  

3. ȼɵɞɟɥɢɬɟ ɪɚɦɤɨɣ ɨɤɪɭɠɧɨɫɬɶ ɫ ɨɫɹɦɢ ɪɚɞɢɭɫɚ 6 ɦɦ.  
 

4. ȼɤɥɸɱɢɬɟ ɩɚɧɟɥɶ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɹ. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɩɚɧɟɥɶɸ ɪɚɫɲɢɪɟɧɧɵɯ 
ɤɨɦɚɧɞ ɤɧɨɩɤɢ Кɨɩɢɪɨɜɚɧɢɟ ɢ ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɤɨɦɚɧɞɭ Кɨɩɢɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ, ɪɢɫ. 8  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 8 5. ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪɵ ɤɨɩɢɪɨɜɚɧɢɹ ɩɨ 
ɨɤɪɭɠɧɨɫɬɢ (ɤɨɥɢɱɟɫɬɜɨ  

ɤɨɩɢɣ, ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɨɤɪɭɠɧɨɫɬɢ). ȼ ɨɬɜɟɬ ɧɚ ɡɚɩɪɨɫ ɫɢɫɬɟɦɵ ɍɤɚɠɢɬɟ ɰɟɧɬɪ ɤɨɩɢɪɨ-
ɜɚɧɢɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɡɚɮɢɤɫɢɪɭɣɬɟ ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ (ɜ  
ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ). ɇɚɠɦɢɬɟ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ, ɡɚɬɟɦ 

ɉɪɟɪɜɚɬɶ ɤɨɦɚɧɞɭ. 

 

Ɂɚɞɚɧɢɟ 6. ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɟ ɱɟɪɬɟɠ ɞɟɬɚɥɢ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫ. 9, ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɭɱɟɧɧɵɯ ɩɪɢɟɦɨɜ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɦɢ-
ɬɢɜɨɜ. 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɧɚɧɟɫɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɨ ȽɈɋɌɭ ɧɚ ɱɟɪɬɟɠɚɯ. 

ɇɚɧɟɫɟɧɢɟ ɪɚɡɦɟɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ⱥɋɉ ɄɈɆɉȺɋ-ȽɊȺɎɂɄ 

Ⱦɥɹ ɨɫɜɨɟɧɢɹ ɨɫɧɨɜɧɵɯ ɤɨɦɚɧɞ ɫɢɫɬɟɦɵ ɄɈɆɉȺɋ-3D ɪɚɫɫɦɨɬɪɢɦ ɜɵɩɨɥ-ɧɟɧɢɟ ɩɥɨɫ-

ɤɨɝɨ ɱɟɪɬɟɠɚ ɩɥɚɫɬɢɧɵ (ɪɢɫ. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 1. ɉɥɚɫɬɢɧɚ 
 

 

ɇɚ ɪɢɫɭɧɤɟ 1 ɧɚ ɤɨɧɬɭɪ ɩɥɚɫɬɢɧɵ ɧɚɥɨɠɟɧɚ ɫɟɬɤɚ ɫɨ ɫɬɨɪɨɧɨɣ 10 ɦɦ ɞɥɹ ɛɨɥɟɟ ɥɟɝɤɨɝɨ 

ɢɡɦɟɪɟɧɢɹ ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɩɥɚɫɬɢɧɵ. 

Ɍɚɤ ɤɚɤ ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ ɩɥɚɫɬɢɧɵ ɤɪɚɬɧɵ 5 ɦɦ, ɬɨ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɟɟ ɤɨɧɬɭɪɚ ɪɚ-

ɰɢɨɧɚɥɶɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɫɟɬɤɭ ɫ ɲɚɝɨɦ 5 ɦɦ ɩɨ ɨɫɹɦ X ɢ Y, ɚ ɬɚɤɠɟ ɜɤɥɸ-

ɱɢɬɶ ɩɪɢɜɹɡɤɭ «ɉɨ ɫɟɬɤɟ» ɜ ɭɫɬɚɧɨɜɤɚɯ ɝɥɨɛɚɥɶɧɵɯ ɩɪɢɜɹɡɨɤ. 

ɋɧɚɱɚɥɚ ɜɵɩɨɥɧɢɦ ɤɨɧɬɭɪ ɩɥɚɫɬɢɧɵ ɛɟɡ ɫɤɪɭɝɥɟɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɜ ɤɨɦɚɧɞɭ «ɇɟɩɪɟɪɵɜ-

ɧɵɣ ɜɜɨɞ ɨɛɴɟɤɬɨɜ» (ɫɦ. ɪɢɫ. 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 2. Ʉɨɧɬɭɪ ɩɥɚɫɬɢɧɵ 
 
 
 

 

5 



Ɂɚɬɟɦ, ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «ɋɤɪɭɝɥɟɧɢɟ» ɜɵɩɨɥɧɢɦ ɫɤɪɭɝɥɟɧɢɹ ɪɚɞɢɭɫɚ-ɦɢ 30 ɢ 20 

ɦɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ ɜɟɪɯɧɢɯ ɭɝɥɚɯ ɤɨɧɬɭɪɚ ɩɥɚɫɬɢ-ɧɵ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 

3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 3. ȼɵɩɨɥɧɟɧɢɟ ɫɤɪɭɝɥɟɧɢɣ 
 

 

Ɂɚɜɟɪɲɢɦ ɱɟɪɬɟɠ ɩɥɚɫɬɢɧɵ, ɜɵɩɨɥɧɢɜ ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «Ɉɤɪɭɠ-

ɧɨɫɬɶ» ɢ ɩɪɨɫɬɚɜɢɜ ɪɚɡɦɟɪɵ (ɫɦ. ɪɢɫ. 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 4. ɑɟɪɬɟɠ ɩɥɚɫɬɢɧɵ ɫ ɪɚɡɦɟɪɚɦɢ 

 

 

 

 

 

 

 
 
 
 
 
 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 



ȼɵɱɟɪɱɢɜɚɧɢɟ ɤɨɧɬɭɪɚ ɞɟɬɚɥɢ ɫ ɞɟɥɟɧɢɟɦ ɨɤɪɭɠɧɨɫɬɢ ɧɚ ɪɚɜɧɵɟ ɱɚɫɬɢ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌɖ ɊȺȻɈɌɕ. 
1. Ⱥɧɚɥɢɡ ɮɨɪɦɵ ɱɟɪɬɟɠɚ. 
2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ. 
4. ȼɵɩɨɥɧɟɧɢɟ ɩɨɫɬɪɨɟɧɢɣ. 
5. ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ 

6. Ɂɚɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɢ  
ɉɨɫɬɪɨɟɧɢɟ ɱɟɪɬɟɠɚ. 
7. ȼɵɛɨɪ ɮɨɪɦɚɬɚ - .Ⱥ4, ɜɟɪɬɢɤɚɥɶɧɵɣ.  
8. ɇɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɨɤɧɨ ȽȿɈɆȿɌɊɂə, ɳɟɥɤɧɭɜ ɩɨ ɧɟɦɭ ɥɟ-

ɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ. ȼ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ – ɈɄɊɍɀɇɈɋɌɖ.  
ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɟɦ ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ ɞɟɬɚɥɢ – ɞɢɦɟɬɪ 150, ɫɬɢɥɶ ɥɢɧɢɢ-

ɬɨɧɤɚɹ. ȼɵɛɢɪɚɟɦ ɨɤɪɭɠɧɨɫɬɶ ɫ ɨɫɹɦɢ.  
ȼɬɨɪɚɹ ɨɤɪɭɠɧɨɫɬɶ – ɞɢɚɦɟɬɪ 110, ɫɬɢɥɶ ɥɢɧɢɢ - ɨɫɟɜɚɹ; 
Ɍɪɟɬɶɹ - ɞɢɚɦɟɬɪ 80, ɫɬɢɥɶ ɥɢɧɢɢ - ɨɫɧɨɜɧɚɹ; ɑɟɬɜɟɪɬɚɹ 
- ɞɢɚɦɟɬɪ 56, ɫɬɢɥɶ ɥɢɧɢɢ - ɨɫɟɜɚɹ; ɉɹɬɚɹ - ɞɢɚɦɟɬɪ 28, 
ɫɬɢɥɶ ɥɢɧɢɢ - ɨɫɧɨɜɧɚɹ. 

3.ɇ ɚɱɟɪɬɢɦ ɧɚ ɨɤɪɭɠɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 56 ɦɦ ɱɟɬɵɪɟ ɨɤɪɭɠɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ. Ⱦɥɹ 
ɷɬɨɝɨ ɜ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ɜɵɛɟɪɟɦ ɤɨɦɚɧɞɭ ȼɋɉɈɆɈȽȺɌȿɅɖɇɕȿ ɉɊəɆɕȿ. Ɂɚ-
ɞɚɞɢɦ ɧɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ – 45 ɝɪɚɞɭɫɨɜ ɢ ɭɫɬɚɧɨɜɢɦ  

ɟɟ ɜ ɰɟɧɬɪɟ, ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɰɟɧɬɪɨɜɵɯ. 
ɇɚɱɟɪɬɢɦ ɨɤɪɭɠɧɨɫɬɶ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

 
4. ȼɵɞɟɥɢɦ ɨɤɪɭɠɧɨɫɬɶ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɳɟɥɤɧɭɜ ɩɨ ɧɟɣ ɥɟɜɨɣ ɤɧɨɩɤɨɣ 

ɦɵɲɢ. ȼ ɝɥɚɜɧɨɦ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɜɤɥɚɞɤɭ ɊȿȾȺɄɌɈɊ – ɄɈɉɂə – ɉɈ ɈɄɊɍɀɇɈɋɌɂ. 
ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɤɨɩɢɣ – 4, ɪɟɠɢɦ – ɜɞɨɥɶ ɜɫɟɣ ɨɤɪɭɠɧɨɫɬɢ. 
ɓɟɥɤɧɭɜ ɩɨ ɰɟɧɬɪɭ ɨɤɪɭɠɧɨɫɬɢ, ɩɨɥɭɱɚɟɦ ɮɚɧɬɨɦ ɢɡɨɛɪɚɠɟɧɢɹ ɨɤɪɭɠɧɨɫɬɟɣ. ɋɨɯɪɚɧɹ-
ɟɦ ɪɟɡɭɥɶɬɚɬ, ɳɟɥɤɧɭɜ ɩɨ ɹɪɥɵɤɭ – ɋɈɁȾȺɌɖ ɈȻɔȿɄɌ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

ɜ ȼɩɢɲɟɦ ɜ ɨɤɪɭɠɧɨɫɬɶ ɞɢɚɦɟɬɪɨɦ 150ɦɦ ɪɚɜɧɨɫɬɨɪɨɧɧɢɣ ɫɟɦɢɭɝɨɥɶɧɢɤ. 
Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɚɧɟɥɢ ȽȿɈɆȿɌɊɂə ɜɵɛɢɪɚɟɦ ɤɨɦɚɧɞɭ – ɉɊəɆɈɍȽɈɅɖɇɂɄ. ɇɚɠɢɦɚɟɦ 
ɧɚ ɜɤɥɚɞɤɭ, ɨɧɚ ɪɚɡɜɨɪɚɱɢɜɚɟɬɫɹ, ɜɵɛɢɪɚɟɦ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɤɨɦɚɧɞ – ɆɇɈȽɈɍȽɈɅɖ-
ɇɂɄ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ -7, ɩɨ ɨɩɢ-
ɫɚɧɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɞɢɚɦɟɬɪ 150. ɓɟɥɤɧɭɜ ɩɨ ɰɟɧɬɪɭ ɨɤɪɭɠɧɨɫɬɢ, ɪɚɡɜɨɪɚɱɢɜɚɟɦ ɦɧɨ-
ɝɨɭɝɨɥɶɧɢɤ ɜ ɡɚɞɚɧɧɨɦ ɩɨɥɨɠɟɧɢɢ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

6. ɇɚɱɟɪɬɢɦ ɤɨɧɬɭɪ ɜɵɪɟɡɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ ɩɚɪɚɥɥɟɥɶɧɵɟ 
ɩɪɹɦɵɟ ɡɚɞɚɞɢɦ ɪɚɫɫɬɨɹɧɢɟ -28, ɨɬɥɨɠɢɜ ɟɝɨ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɰɟɧɬɪɨɜɨɣ. ɇɚ ɩɚɧɟɥɢ 
ɫɜɨɣɫɬɜ ɫɥɟɞɭɟɬ ɧɚɛɪɚɬɶ ɪɚɫɫɬɨɹɧɢɟ 14. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɑɟɪɟɡ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɨɤɪɭɠɧɨɫɬɢ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɪɹɦɵɦɢ, ɩɪɨɜɟɞɟɦ ɞɜɟ 
ɬɨɧɤɢɟ ɥɢɧɢɢ ɤ ɰɟɧɬɪɭ ɨɤɪɭɠɧɨɫɬɢ. ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ ȾɍȽȺ, ɧɚɱɟɪɬɢɦ ɞɭɝɭ ɜ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɞɟɬɚɥɢ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɭɤɚɡɚɬɶ – ɞɢɚɦɟɬɪ 110, ɢ ɩɪɨɜɟɫɬɢ ɜ ɡɚɞɚɧɧɨɦ ɦɟɫɬɟ ɞɭ-
ɝɭ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. ɋɤɨɩɢɪɭɟɦ ɞɭɝɭ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɦ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɤɨɦɚɧɞ - ɜɵɞɟɥɢɬɶ ɞɭɝɭ - ɊȿȾȺɄɌɈɊ – ɄɈɉɂə – ɉɈ ɈɄɊɍɀɇɈɋɌɂ. ɇɚ ɩɚɧɟɥɢ 
ɫɜɨɣɫɬɜ ɭɤɚɡɚɬɶ – ɤɨɥɢɱɟɫɬɜɨ ɤɨɩɢɣ 7, ɪɟɠɢɦ - ɜɞɨɥɶ ɜɫɟɣ ɨɤɪɭɠɧɨɫɬɢ. 

 
 
 
 
 
 
 
 
 



 

18 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

8. ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ ɈɌɊȿɁɈɄ, ɢɡ ɰɟɧɬɪɚ ɨɤɪɭɠɧɨɫɬɢ ɩɪɨɜɟɫɬɢ ɥɢɧɢɢ, ɱɟɪɟɡ 
ɭɤɚɡɚɧɧɵɟ ɞɭɝɢ. ɋɬɢɥɶ ɥɢɧɢɣ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ. Ɉɛɜɟɫɬɢ ɧɭɠɧɵɟ ɷɥɟɦɟɧɬɵ. Ʉɨɦɚɧɞɚ 
ɈɌɊȿɁɈɄ, ɫɬɢɥɶ ɥɢɧɢɢ – ɨɫɧɨɜɧɚɹ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

17. ɍɞɚɥɢɬɶ ɷɥɟɦɟɧɬɵ ɦɟɠɞɭ ɜɵɫɬɭɩɚɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɚɤɬɢ-
ɜɢɪɭɟɦ ɜɤɥɚɞɤɭ ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ . ȼ ɧɟɣ ɜɵɛɢɪɚɟɦ ɤɨɦɚɧɞɭ ɍɋȿɑɖ ɄɊɂȼɍɘ . 
ɍɞɚɥɹɟɦ ɥɢɲɧɢɟ ɷɥɟɦɟɧɬɵ, ɳɟɥɤɧɭɜ ɩɨ ɧɭɠɧɨɣ ɱɚɫɬɢ ɥɢɧɢɢ ɦɵɲɶɸ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

10. Ⱦɨɜɟɫɬɢ  ɥɢɧɢɢ  ɦɟɠɞɭ  ɷɥɟɦɟɧɬɚɦɢ.  Ʉɨɦɚɧɞɚ  ɈɌɊȿɁɈɄ,  ɫɬɢɥɶ  ɥɢɧɢɢ  – 

ɬɨɧɤɚɹ.  
11. ɇɚɱɟɪɬɢɬɶ ɨɤɪɭɠɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 14ɦɦ, ɢɫɩɨɥɶɡɭɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨ-

ɦɚɧɞ - ɜɵɞɟɥɢɬɶ ɨɤɪɭɠɧɨɫɬɶ - ɊȿȾȺɄɌɈɊ – ɄɈɉɂə – ɉɈ ɈɄɊɍɀɇɈɋɌɂ. 
 

19 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

12. ɉɪɨɜɟɫɬɢ ɰɟɧɬɪɵ ɨɤɪɭɠɧɨɫɬɟɣ. ɇɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ – ɈȻɈɁɇȺɑȿ-
ɇɂȿ-ɈȻɈɁɇȺɑȿɇɂȿ ɐȿɇɌɊȺ - ɨɞɧɚ ɨɫɶ. ɓɟɥɤɧɭɬɶ ɦɵɲɶɸ ɩɨ ɞɭɝɟ ɨɤɪɭɠɧɨɫɬɢ ɢ ɩɨ 
ɰɟɧɬɪɭ ɮɢɝɭɪɵ.  

13. ɇɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ ɤɨɦɚɧɞɭ ɊȺɁɆȿɊɕ. Ⱦɥɹ ɩɪɨɫɬɚɧɨɜɤɢ 
ɪɚɡɦɟɪɨɜ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɵ ɞɢɚɦɟɬɪɚɥɶɧɵɣ ɪɚɡɦɟɪ, ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ, ɭɝɥɨɜɨɣ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɪɚɡɦɟɪ. 
14. Ɂɚɩɨɥɧɢɬɶ  ɨɫɧɨɜɧɭɸ  ɧɚɞɩɢɫɶ  ɱɟɪɬɟɠɚ,  ɚɤɬɢɜɢɪɨɜɚɜ  ɟɟ  ɞɜɭɦɹ  ɳɟɥɱɤɚ-
ɦɢ  

ɦɵɲɢ. 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɉɨɫɬɪɨɟɧɢɟ ɫɨɩɪɹɠɟɧɢɣ ɢ ɧɚɧɟɫɟɧɢɟ 

ɪɚɡɦɟɪɨɜ 

 
ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ: ɜɵɩɨɥɧɢɬɶ ɪɚɛɨɱɢɣ ɱɟɪɬɟɠ ɞɟɬɚɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɫɬɪɨɟɧɢɹ ɫɨɩɪɹ-
ɠɟɧɢɣ ɢ ɧɚɧɟɫɟɧɢɟɦ ɪɚɡɦɟɪɨɜ (ɪɢɫ.1). 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ.1  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ  
1. Ɉɬɤɪɵɬɶ Ʉɨɦɩɚɫ-3D, ɜɵɛɪɚɬɶ ɱɟɪɬɟɠ, ɮɨɪɦɚɬ Ⱥ3 ɫ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɶɸ ɜɞɨɥɶ ɤɨɪɨɬɤɨɣ 
ɫɬɨɪɨɧɵ.   
2. ɂɡɨɛɪɚɡɢɬɶ ɨɫɟɜɵɟ ɥɢɧɢɢ. Ʉɪɚɣɧɸɸ ɩɪɚɜɭɸ ɜɟɪɬɢɤɚɥɶɧɭɸ ɨɫɟɜɭɸ ɥɢɧɢɸ ɩɪɨɜɟɫɬɢ 
ɩɪɨɢɡɜɨɥɶɧɨ, ɩɪɢɦɟɪɧɨ ɩɨ ɰɟɧɬɪɭ ɥɢɫɬɚ. ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɨɫɬɚɥɶɧɵɯ ɨɫɟ-
ɜɵɯ ɥɢɧɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɫɲɢɪɟɧɧɭɸ ɤɨɦɚɧɞɭ −   

 ɉɚɪɚɥɥɟɥɶɧɵɣ ɨɬɪɟɡɨɤ. ȼ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɬɶ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɵɦɢ ɨɫɟɜɵɦɢ ɥɢɧɢɹɦɢ ɪɚɜɧɨɟ 152 ɦɦ, ɦɟɠɞɭ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɨɫɟɜɵɦɢ ɥɢɧɢɹɦɢ, 10 ɢ 24 
ɦɦ (ɪɢɫ. 2). 
 ɂɡɨɛɪɚɡɢɬɶ ɜɫɟ ɡɚɞɚɧɧɵɟ ɨɤɪɭɠɧɨɫɬɢ (ɪɢɫ. 3). Ⱦɥɹ ɬɨɱɧɨɝɨ ɭɤɚɡɚɧɢɹ ɬɨɱɟɤ 
ɢɫɩɨɥɶɡɨɜɚɬɶ  ɨɛɴɟɤɬɧɭɸ  ɩɪɢɜɹɡɤɭ  ɉɟɪɟɫɟɱɟɧɢɟ.  Ⱦɥɹ  ɷɬɨɝɨ  ɳɟɥɤɧɭɬɶ  ɧɚ 

ɤɧɨɩɤɟ –  ɍɫɬɚɧɨɜɤɚ ɝɥɨɛɚɥɶɧɵɯ ɩɪɢɜɹɡɨɤ ɢ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɭɫɬɚɧɨɜɢɬɶ ɨɩɰɢɸ 
ɉɟɪɟɫɟɱɟɧɢɟ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɢɫ. 3 4 
 
 
 



ɉɨɫɬɪɨɢɬɶ ɨɤɪɭɠɧɨɫɬɢ, ɤɚɫɚɬɟɥɶɧɵɟ ɤ ɡɚɞɚɧɧɵɦ ɨɤɪɭɠɧɨɫɬɹɦ. Ⱦɥɹ ɷɬɨɝɨ  

ɢɫɩɨɥɶɡɨɜɚɬɶ  ɤɨɦɚɧɞɭ  –   Ʉɚɫɚɬɟɥɶɧɚɹ ɨɤɪɭɠɧɨɫɬɶ ɤ ɞɜɭɦ ɤɪɢɜɵɦ. 
 
Ɋɚɞɢɭɫ ɥɟɜɨɣ ɤɚɫɚɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ – 220 ɦɦ, ɩɪɚɜɨɣ – 228 ɦɦ. (ɪɢɫ. 4) 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 4  

5. ɍɞɚɥɢɬɶ ɧɟɧɭɠɧɵɟ ɱɚɫɬɢ ɨɤɪɭɠɧɨɫɬɟɣ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ –  ɍɫɟɱɶ ɤɪɢɜɭɸ 
ɩɚɧɟɥɢ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɹ (ɪɢɫ. 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 5 
 ɉɨɫɬɪɨɢɬɶ ɞɭɝɭ ɨɤɪɭɠɧɨɫɬɢ ɧɚ ɡɚɞɚɧɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɜɧɟɲɧɟɝɨ ɤɨɧɬɭɪɚ ɢ 
ɩɪɹɦɭɸ, ɩɚɪɚɥɥɟɥɶɧɭɸ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɫɢɦɦɟɬɪɢɢ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ 

–  ɗɤɜɢɞɢɫɬɚɧɬɚ ɤɪɢɜɨɣ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ (ɪɢɫ. 6). 
 

Ɋɢɫ. 6 7. ɉɨɫɬɪɨɢɬɶ ɫɨɩɪɹɠɟɧɢɹ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ 
ɞɭɝɨɣ ɨɤɪɭɠɧɨɫɬɢ. Ⱦɥɹ  

ɩɨɫɬɪɨɟɧɢɹ ɫɨɩɪɹɠɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ –  ɋɤɪɭɝɥɟɧɢɟ (ɪɢɫ. 7). 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 7 
 
8. ɍɫɬɚɧɨɜɢɬɶ ɬɨɱɧɨɫɬɶ ɪɚɡɦɟɪɧɵɯ ɧɚɞɩɢɫɟɣ – ɱɢɫɥɨ ɡɧɚɤɨɜ ɩɨɫɥɟ ɡɚɩɹɬɨɣ 0. ȼɵɩɨɥɧɢɬɶ 
ɢɡɨɛɪɚɠɟɧɢɹ ɪɚɡɦɟɪɨɜ (ɪɢɫ.1).  
9. Ɂɚɩɨɥɧɢɬɶ ɨɫɧɨɜɧɭɸ ɧɚɞɩɢɫɶ.  
10. ɋɨɯɪɚɧɢɬɶ ɪɚɛɨɬɭ.  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ȼɕɉɈɅɇȿɇɂȿ ɄɈɇɍɋɇɈɋɌɂ ɂ ɍɄɅɈɇɈȼ 

 
 

 
ɂɡɜɟɫɬɧɭɸ ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɩɥɨɫɤɢɯ ɦɨɞɟɥɟɣ ɞɟɬɚɥɟɣ ɫɨɫɬɚɜɥɹ-ɸɬ ɬɚɤɢɟ 

ɷɥɟɦɟɧɬɵ ɤɚɤ ɭɤɥɨɧɵ ɢ ɤɨɧɭɫɧɨɫɬɶ. ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɨɦ ɡɚɞɚɧɢɢ ɬɪɟɛɭ-ɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɱɟɪɬɟ-

ɠɢ ɞɜɭɯ ɞɟɬɚɥɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɜɪɚɳɟɧɢɹ, ɢɦɟɸɳɢɯ ɤɨɧɢɱɟɫɤɨɟ ɨɬɜɟɪɫɬɢɟ 

(ɞɟɬɚɥɶ ɬɢɩɚ ɜɬɭɥɤɢ) ɢ ɧɚɪɭɠɧɵɣ ɤɨɧɭɫ (ɞɟɬɚɥɶ ɬɢɩɚ ɜɚɥɚ), ɚ ɬɚɤɠɟ ɩɪɨɮɢɥɶ ɞɜɭɬɚɜɪɚ ɢɥɢ 

ɲɜɟɥɥɟɪɚ (ɫɦ. ɬɚɛɥ. 2, 3). 
 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɭɫɧɨɫɬɢ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦɢ (ɱɟɪɧɨɜɵɦɢ) 

ɩɨɫɬɪɨɟɧɢɹɦɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɤɨɧɢɱɟɫɤɨɟ ɨɬ-

ɜɟɪɫɬɢɟ ɫ ɤɨɧɭɫɧɨɫɬɶɸ 1:15, ɬɨ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɪɚɜ-ɧɨɛɟɞɪɟɧɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɨɫɧɨɜɚɧɢ-

ɟɦ 10 ɦɦ ɢ ɜɵɫɨɬɨɣ 150, ɬɨɝɞɚ ɟɝɨ ɛɨɤɨ-ɜɵɟ ɫɬɨɪɨɧɵ ɢ ɛɭɞɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɤɨɧɬɭɪɭ ɨɬɜɟɪ-

ɫɬɢɹ ɫ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɤɨ-ɧɭɫɧɨɫɬɶɸ. 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 5. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɪɨɟɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɢɱɟɫɤɨɝɨ ɨɬɜɟɪɫɬɢɹ 
 

 

Ɂɚɬɟɦ ɛɨɤɨɜɵɟ ɫɬɨɪɨɧɵ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɦɨɠɧɨ ɫɤɨɩɢɪɨɜɚɬɶ ɧɚ ɱɟɪɬɟɠ 

ɜɬɭɥɤɢ ɢ ɨɛɪɟɡɚɬɶ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɰɵ (ɫɦ. ɪɢɫ. 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 6. ɉɨɫɬɪɨɟɧɢɟ ɤɨɧɢɱɟɫɤɨɝɨ ɨɬɜɟɪɫɬɢɹ 
 

 



Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɤɥɨɧɚ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɮɢɥɹ ɞɜɭɬɚɜɪɚ ɢɥɢ ɲɜɟɥɥɟɪɚ ɬɚɤɠɟ ɦɨɠɧɨ 

ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɩɨɫɬɪɨɟɧɢɹɦɢ (ɫɦ. ɪɢɫ. 7). Ƚɢɩɨɬɟɧɭɡɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 

ɬɪɟɭɝɨɥɶɧɢɤɚ ɢ ɛɭɞɟɬ ɥɢɧɢɟɣ ɫ ɭɤɥɨɧɨɦ 1:8. 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 7. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɪɨɟɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɤɥɨɧɚ 
 

 

Ɂɚɬɟɦ ɦɨɠɧɨ ɫɤɨɩɢɪɨɜɚɬɶ ɝɢɩɨɬɟɧɭɡɭ ɩɨɫɬɪɨɟɧɧɨɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɬɪɟ-ɭɝɨɥɶɧɢɤɚ ɜ 

ɧɭɠɧɭɸ ɬɨɱɤɭ ɩɪɨɮɢɥɹ ɲɜɟɥɥɟɪɚ (ɢɥɢ ɞɜɭɬɚɜɪɚ) ɢ ɨɛɪɟɡɚɬɶ ɜɵɫɬɭ-ɩɚɸɳɢɟ ɤɨɧɰɵ ɢ ɩɪɨ-

ɞɥɢɬɶ ɧɟɞɨɫɬɚɸɳɢɟ (ɫɦ. ɪɢɫ. 8). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 8. ɉɨɫɬɪɨɟɧɢɟ ɭɤɥɨɧɚ ɧɚ ɩɪɨɮɢɥɟ ɲɜɟɥɥɟɪɚ 
 

 

ɋɢɦɦɟɬɪɢɱɧɵɟ ɱɚɫɬɢ ɱɟɪɬɟɠɟɣ ɜɚɥɨɜ, ɜɬɭɥɨɤ, ɞɜɭɬɚɜɪɚ ɢ ɲɜɟɥɥɟɪɚ ɰɟɥɟ-ɫɨɨɛɪɚɡɧɨ ɩɨ-

ɫɬɪɨɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ «ɋɢɦɦɟɬɪɢɹ». 

Ɂɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɱɟɛɧɨɝɨ ɱɟɪɬɟɠɚ ɧɚ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɭɫɧɨɫɬɢ ɩɪɢ-ɜɟɞɟɧɵ ɜ ɬɚɛ-

ɥɢɰɟ 2, ɚ ɭɤɥɨɧɚ – ɜ ɬɚɛɥɢɰɟ 3. Ɍɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɱɟɪɬɟɠɢ ɜɵ-ɲɟɭɩɨɦɹɧɭɬɵɯ ɞɟɬɚɥɟɣ ɜ 

ɦɚɫɲɬɚɛɟ 1:1 ɫ ɩɪɨɫɬɚɧɨɜɤɨɣ ɪɚɡɦɟɪɨɜ. 
 
 
 
 
 
 
 



 
 Ɍɚɛɥɢɰɚ 2. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɱɟɪɬɟɠɚ «Ʉɨɧɭɫɧɨɫɬɶ»  

       

ȼɚɪɢɚɧɬ 1 3 5 7 9 11 

Ʉɨɧɭɫɧɨɫɬɶ 1:10 1:12 1:15 1:18 1:20 1:25 

       

ȼɚɪɢɚɧɬ 2 4 6 8 10 12 

Ʉɨɧɭɫɧɨɫɬɶ 1:10 1:12 1:15 1:18 1:20 1:25 

       

        



Ɍɚɛɥɢɰɚ 3. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɱɟɪɬɟɠɚ «ɍɤɥɨɧɵ» 
 

 

        

 № ȼɵɫɨɬɚ ɒɢɪɢɧɚ Ɍɨɥɳɢɧɚ ɋɪɟɞɧɹɹ Ɋɚɞɢɭɫ ɡɚ- Ɋɚɞɢɭɫ ɡɚ- 

ȼɚɪɢɚɧɬ ɞɜɭɬɚɜɪɚ ɛɚɥɤɢ h ɩɨɥɤɢ b ɫɬɟɧɤɢ d ɬɨɥɳɢɧɚ ɤɪɭɝɥɟɧɢɹ ɤɪɭɝɥɟɧɢɹ r 

     ɩɨɥɤɢ t R  

        

1 14 140 73 4,9 7,5 8,0 3,0 

3 16 160 81 5,0 7,8 8,5 3,5 

5 18 180 90 5,1 8,1 9,0 3,5 

7 20 200 100 5,2 8,4 9,5 4,0 

9 30 300 135 6,5 10,2 12,0 5,0 

11 33 330 140 7,0 11,2 13,0 5,0 

        

 № ȼɵɫɨɬɚ ɒɢɪɢɧɚ Ɍɨɥɳɢɧɚ ɋɪɟɞɧɹɹ Ɋɚɞɢɭɫ ɡɚ- Ɋɚɞɢɭɫ ɡɚ- 

ȼɚɪɢɚɧɬ ɲɜɟɥɥɟɪɚ ɛɚɥɤɢ h ɩɨɥɤɢ b ɫɬɟɧɤɢ d ɬɨɥɳɢɧɚ ɤɪɭɝɥɟɧɢɹ ɤɪɭɝɥɟɧɢɹ r 

     ɩɨɥɤɢ t R  

        

2 5 50 32 4,4 7,0 6,0 2,5 

4 6,5 65 36 4,4 7,2 6,0 2,5 

6 8 80 40 4,5 7,4 6,5 2,5 

8 10 100 46 4,5 7,6 7,0 3,0 

10 14 140 58 4,9 8,1 8,0 3,0 

12 16 160 64 5,0 8,4 8,5 3,5 



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 

ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɟɪɬɟɠɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ . 
ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌɖ ɊȺȻɈɌɕ.  

ɐɟɥɶ ɪɚɛɨɬɵ - ɉɨ ɫɨɡɞɚɧɧɵɦ 3-D ɦɨɞɟɥɹɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ (ɩɪɢɡɦɚ, ɰɢɥɢɧɞɪ, ɤɨɧɭɫ, 
ɩɢɪɚɦɢɞɚ) ɜɵɩɨɥɧɢɬɶ ɚɫɫɨɰɢɚɬɢɜɧɵɟ ɱɟɪɬɟɠɢ ɫ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɪɨɟɤɰɢɹɦɢ. ɇɚɣɬɢ 
ɬɨɱɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɉɨɫɬɪɨɟɧɢɟ ɱɟɪɬɟɠɚ.  

17. ɉɟɪɜɵɣ ɥɢɫɬ ɡɚɞɚɧɢɹ ɛɭɞɭɬ ɫɨɞɟɪɠɚɬɶ ɱɟɪɬɟɠɢ ɩɪɢɡɦɵ ɢ ɩɢɪɚɦɢɞɵ. ȼɵɩɨɥɧɟɧɢɟ 
ɱɟɪɬɟɠɚ ɩɪɢɡɦɵ ɧɚɱɧɟɦ ɫ ɫɨɡɞɚɧɢɹ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɱɟɪɬɟɠɚ. ɋɨɡɞɚɟɦ ɱɟɪɬɟɠ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

30. ȼɵɩɨɥɧɹɟɦ ɚɫɫɨɰɢɚɬɢɜɧɵɣ ɱɟɪɬɟɠ ɩɪɢɡɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚ-
ɟɦ ɤɨɦɚɧɞɭ ȼɂȾɕ – ɋɌȺɇȾȺɊɌɇɕȿ ȼɂȾɕ. Ɉɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬ-
ɫɹ ɜɵɛɪɚɬɶ ɮɚɣɥ ɞɥɹ ɨɬɤɪɵɬɢɹ. ȼɵɛɢɪɚɟɦ 3-D ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɢɡɦɵ 

 
19. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵɛɪɚɥɢ ɦɨɞɟɥɶ, ɳɟɥɤɧɭɜ ɩɨ ɧɟɣ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ, ɧɚɠɢɦɚɟɦ ɧɚ 
ɨɤɧɨ ɈɌɄɊɕɌɖ. ɉɨɹɜɥɹɟɬɫɹ ɮɚɧɬɨɦ ɬɪɟɯ ɜɢɞɨɜ ɩɪɢɡɦɵ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɯɨɞɢɦ ɜ 
ɫɯɟɦɭ ɜɢɞɨɜ, ɢ ɧɚɡɧɚɱɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɢɞɚɦɢ: ɡɚɡɨɪ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ -20ɦɦ, ɡɚɡɨɪ 
ɩɨ ɜɟɪɬɢɤɚɥɢ 10 ɦɦ, ɞɨɛɚɜɥɹɟɦ ɜ ɜɟɪɯɧɟɣ ɩɪɚɜɨɣ ɱɚɫɬɢ ɫɯɟɦɵ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɭɸ ɩɪɨ-
ɟɤɰɢɸ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɵɛɢɪɚɟɦ ɨɤɧɨ Ʌɂɇɂɂ – ɇȿȼɂȾɂɆɕȿ Ʌɂɇɂɂ ɉɈɄȺɁɕ-
ȼȺɌɖ, ɋɌɂɅɖ ɅɂɇɂɃ - ɲɬɪɢɯɨɜɚɹ ɨɫɧɨɜɧɚɹ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

20. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɮɚɧɬɨɦ ɧɚ ɮɨɪɦɚɬɟ ɢ ɳɟɥɤɚɟɦ ɩɨ ɧɟɦɭ. ɉɨɹɜɥɹɟɬɫɹ ɬɪɢ ɜɢɞɚ ɩɪɢɡ-
ɦɵ ɢ ɢɡɨɦɟɬɪɢɱɟɫɤɚɹ ɩɪɨɟɤɰɢɹ ɮɢɝɭɪɵ. ɍɜɟɥɢɱɢɜɚɟɦ ɮɨɪɦɚɬ ɢɡɨɛɪɚɠɟɧɢɹ : ɜ ɝɥɚɜɧɨɦ 
ɦɟɧɸ- ɋȿɊȼɂɋ- ɆȿɇȿȾɀȿɊ ȾɈɄɍɆȿɇɌȺ – ɮɨɪɦɚɬ Ⱥ3, ɨɪɢɟɧɬɚɰɢɹ –  

 
 
 
 
 
 
 
 
 
 
 

 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ.  
Ɋɚɡɪɭɲɢɦ ɜɢɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɞɨ ɳɟɥɤɧɭɬɶ ɩɨ ɩɭɧɤɬɢɪɧɨɣ ɪɚɦɤɟ, ɨɤɪɭɠɚɸɳɟɣ ɜɢɞ, ɢ ɧɚ-
ɠɚɬɶ ɧɚ ɹɪɥɵɤ ɊȺɁɊɍɒɂɌɖ. 

 
 
 
 
 

22. ɉɪɢ ɩɨɦɨɳɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɹɦɵɯ ɩɪɨɜɟɞɟɦ ɨɫɢ ɱɟɪɬɟɠɚ. Ƚɨɪɢɡɨɧɬɚɥɶɧɭɸ ɨɫɶ – 

ɩɨ  



ɧɢɠɧɟɦɭ ɨɫɧɨɜɚɧɢɸ ɮɢɝɭɪ ɜɢɞɚ ɫɩɟɪɟɞɢ ɢ ɫɥɟɜɚ, ɜɟɪɬɢɤɚɥɶɧɭɸ - ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɦɦ ɨɬ 
ɮɢɝɭɪɵ. ɉɨɫɬɨɹɧɧɭɸ ɩɪɹɦɭɸ ɡɚɞɚɞɢɦ ɩɨɞ ɭɝɥɨɦ - 45 ɝɪɚɞɭɫɨɜ.  
ɉɪɨɜɟɞɟɦ ɨɫɟɜɵɟ ɥɢɧɢɢ ɧɚ ɜɢɞɚɯ. ɇɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɈȻɈɁɇȺɑȿɇɂə - 
ɈɋȿȼȺə Ʌɂɇɂə ɉɈ ȾȼɍɆ ɌɈɑɄȺɆ. 

 

23. Ɂɚɞɚɞɢɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɡɦɵ ɞɜɟ ɬɨɱɤɢ. ɇɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ȽȿɈɆȿɌ-
Ɋɂə ɜɵɛɢɪɚɟɦ ɤɨɦɚɧɞɭ ɌɈɑɄȺ. ɉɨɫɬɚɜɢɦ ɩɟɪɜɵɟ ɩɪɨɟɤɰɢɢ ɬɨɱɟɤ ɧɚ ɜɢɞɟ ɫɩɟɪɟɞɢ ɢ ɜɢ-
ɞɟ  
ɫɥɟɜɚ ɩɪɨɢɡɜɨɥɶɧɨ. ȼɤɥɸɱɢɦ ɪɟɠɢɦ ɈɊɌɈȽȺɇȺɅɖɇɈȿ ɉɊɈȿɐɂɊɈȼȺɇɂȿ ɢ ɞɨɫɬɪɨ-
ɢɦ ɧɟɞɨɫɬɚɸɳɢɟ ɩɪɨɟɤɰɢɢ ɬɨɱɟɤ ɧɚ ɜɢɞɚɯ. Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɬɨɱɟɤ ɢɫɩɨɥɶɡɭɟɦ ɈȻɈ-
ɁɇȺɑȿɇɂə – ȼȼɈȾ ɌȿɄɋɌȺ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚ ɮɪɨɧɬɚɥɶɧɨɣ ɢ ɩɪɨɮɢɥɶɧɨɣ ɩɪɨɟɤɰɢɢ 
ɭɤɚɡɚɬɶ ɨɛɨɡɧɚɱɟɧɢɹ ɬɨɱɟɤ ɲɬɪɢɯɚɦɢ, ɜɵɛɢɪɚɟɦ ɧɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ – ȼɋɌȺȼɄȺ- ɋɂɆ-
ȼɈɅ. ɇɚ ɪɚɫɤɪɵɬɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɧɭɠɧɵɣ ɫɢɦɜɨɥ, ɳɟɥɤɧɭɜ ɩɨ ɧɟɦɭ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
24.ɉɪɨɫɬɚɜɥɹɟɦ ɪɚɡɦɟɪɵ. ɇɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ – ɊȺɁɆȿɊɕ - ɅɂɇȿɃɇɕȿ 
ɊȺɁɆȿɊɕ.  
ɇɚ ɷɬɨɦ ɠɟ ɮɨɪɦɚɬɟ ɜɵɩɨɥɧɢɦ ɱɟɪɬɟɠ ɩɢɪɚɦɢɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚ-
ɟɦ ɤɨɦɚɧɞɭ ȼɂȾɕ – ɋɌȺɇȾȺɊɌɇɕȿ ȼɂȾɕ. Ɉɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ, ɜ  
ɤɨɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɛɪɚɬɶ ɮɚɣɥ ɞɥɹ ɨɬɤɪɵɬɢɹ. ȼɵɛɢɪɚɟɦ 3-D ɢɡɨɛɪɚɠɟɧɢɟ ɩɢɪɚɦɢɞɵ. 
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25.ɉɨɪɹɞɨɤ ɫɨɡɞɚɧɢɹ ɱɟɪɬɟɠɚ ɚɧɚɥɨɝɢɱɟɧ ɩɪɟɞɵɞɭɳɟɦɭ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
26.Ɋɚɡɪɭɲɚɟɦ ɜɢɞɵ, ɩɪɨɜɨɞɢɦ ɨɫɢ ɱɟɪɬɟɠɚ, ɩɨɫɬɨɹɧɧɭɸ ɩɪɹɦɭɸ, ɨɫɟɜɵɟ ɧɚ ɜɢɞɚɯ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
27.ɇɚ ɜɢɞɟ ɫɩɟɪɟɞɢ ɡɚɞɚɞɢɦ ɮɪɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɬɨɱɤɢ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɞɜɭɯ 
ɞɪɭɝɢɯ ɩɪɨɟɤɰɢɣ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɪɹɦɨɣ . ɉɨɫɬɪɨɟɧɢɹ ɜɵɩɨɥɧɹɟɦ 
ɬɨɧɤɢɦɢ ɥɢɧɢɹɦɢ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɤɥɸɱɚɬɶ ɪɟɠɢɦ ɨɪɬɨɝɨ-
ɧɚɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ. 
ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ: ɊȺɁɆȿɊɕ - ɅɂɇȿɃɇɕȿ ɊȺɁɆȿɊɕ, ɞɥɹ ɡɚɞɚɧɢɹ ɪɚɡɦɟɪɚ ɨɫɧɨ-
ɜɚɧɢɹ ɩɢɪɚɦɢɞɵ, ɧɚɱɟɪɬɢɬɶ ɨɤɪɭɠɧɨɫɬɶ ɞɢɚɦɟɬɪɨɦ 70 ɦɦ, ɨɩɢɫɚɧɧɭɸ ɜɨɤɪɭɝ ɩɹɬɢ-
ɭɝɨɥɶɧɢɤɚ. Ɂɚɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɢ ɱɟɪɬɟɠɚ.  
 
 
 
 
 
 
 
 
 
 
 
 

 



28.ȼɬɨɪɨɣ ɥɢɫɬ ɡɚɞɚɧɢɹ ɫɨɞɟɪɠɢɬ ɱɟɪɬɟɠɢ ɬɟɥ ɜɪɚɳɟɧɢɹ – ɰɢɥɢɧɞɪɚ ɢ ɤɨɧɭɫɚ. ɑɟɪɬɟɠɢ 
ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɬɨɣ ɠɟ ɫɯɟɦɟ, ɱɬɨ ɢ ɩɪɟɞɵɞɭɳɢɣ ɥɢɫɬ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
29.ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɚ ɬɨɱɤɢ ɧɚɯɨɞɢɦ ɚɧɚɥɨɝɢɱɧɨ ɩɨɫɬɪɨɟɧɢɸ ɩɪɨɟɤɰɢɣ ɬɨɱɟɤ ɧɚ 
ɩɪɢɡɦɟ.  
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɨɱɟɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɭɫɚ ɢɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɫɟɤɭɳɢɯ ɩɥɨɫɤɨɫɬɟɣ. Ɂɚɞɚɞɢɦ ɮɪɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɬɨɱɤɢ ɧɚ ɤɨɧɭɫɟ ɩɪɨɢɡɜɨɥɶ-
ɧɨ. ɑɟɪɟɡ ɬɨɱɤɭ ɩɪɨɜɟɞɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ, ɪɚɫɫɟɤɚɸɳɭɸ ɤɨɧɭɫ. Ɏɢɝɭɪɚ, 
ɩɨɥɭɱɢɜɲɚɹɫɹ ɩɪɢ ɷɬɨɦ ɪɚɫɫɟɱɟɧɢɢ – ɨɤɪɭɠɧɨɫɬɶ. ɉɨɫɬɪɨɢɦ ɷɬɭ ɨɤɪɭɠɧɨɫɬɶ ɧɚ ɜɢ-
ɞɟ 

ɫɜɟɪɯɭ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɟɞɟɦ ɢɡ ɬɨɱɤɢ 2 ɩɟɪɟɫɟɱɟɧɢɹ ɩɥɨɫɤɨɫɬɢ ɢ ɨɛɪɚɡɭɸɳɟɣ ɤɨɧɭɫɚ ɜɟɪɬɢ-
ɤɚɥɶ, ɜɤɥɸɱɢɜ ɪɟɠɢɦ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ. Ɉɩɪɟɞɟɥɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɬɨɱ-
ɤɢ 2. ɂɡ ɰɟɧɬɪɚ ɨɤɪɭɠɧɨɫɬɢ ɱɟɪɟɡ ɬɨɱɤɭ 2 ɩɪɨɜɟɞɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɨɤɪɭɠɧɨɫɬɶ, ɨɩɪɟɞɟ-
ɥɹɸɳɭɸ ɪɚɡɦɟɪ ɫɟɱɟɧɢɹ. Ɉɩɭɫɬɢɦ ɢɡ ɮɪɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɬɨɱɤɢ f ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɧɚ ɨɤ-
ɪɭɠɧɨɫɬɶ. ɇɚ ɩɟɪɟɫɟɱɟɧɢɢ ɧɚɣɞɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɬɨɱɤɢ f. ɉɨ ɥɢɧɢɹɦ ɩɪɨɟɤɰɢ-
ɨɧɧɨɣ ɫɜɹɡɢ ɞɨɫɬɪɨɢɦ ɩɪɨɮɢɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɬɨɱɤɢ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

40. ɉɪɨɫɬɚɜɢɬɶ ɪɚɡɦɟɪɵ, ɡɚɩɨɥɧɢɬɶ ɨɫɧɨɜɧɭɸ ɧɚɞɩɢɫɶ ɱɟɪɬɟɠɚ. 
 
 
 
 
 



 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  

 ɉɨɫɬɪɨɟɧɢɟ ɱɟɪɬɟɠɚ ɦɨɞɟɥɢ ɩɨɥɨɝɨ ɬɟɥɚ ɫ ɛɨɤɨɜɵɦ ɨɬɜɟɪɫɬɢɟɦ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌɖ ɊȺȻɈɌɕ. 

1. Ⱥɧɚɥɢɡ ɮɨɪɦɵ ɱɟɪɬɟɠɚ.  
2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ 

3. ɋɨɡɞɚɧɢɟ 3D – ɦɨɞɟɥɢ. 
4. ȼɵɩɨɥɧɟɧɢɟ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɱɟɪɬɟɠɚ 

5. ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ 

6. Ɂɚɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɢ 

 

 

 

 

 
ɐɟɥɶ ɪɚɛɨɬɵ – ɧɚɭɱɢɬɫɹ ɜɵɩɨɥɧɹɬɶ 3D – ɦɨɞɟɥɢ  ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɬɟɥ.  
ɉɟɪɜɵɣ ɷɬɚɩ ɪɚɛɨɬɵ – ɫɨɡɞɚɧɢɟ 3D –ɦɨɞɟɥɢ ɞɟɬɚɥɢ. 
1. Ɏɚɣɥ - ɫɨɡɞɚɬɶ – ɞɟɬɚɥɶ . 
2. ȼɵɛɪɚɬɶ ɨɪɢɟɧɬɚɰɢɸ – ɂɡɨɦɟɬɪɢɹ XYZ.



 

Ⱦɟɪɟɜɨ ɦɨɞɟɥɢ - ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ- ɚɤɬɢɜɢɪɨɜɚɬɶ ɩɥɨɫɤɨɫɬɶ ZX.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4. ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɗɋɄɂɁ. ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ – ȽȿɈɆȿɌɊɂə. ɇɚ ɩɚ-
ɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ – ɫɞɟɥɚɬɶ ɚɤɬɢɜɧɨɣ ɤɨɦɚɧɞɭ ɆɇɈȽɈɍȽɈɅɖɇɂɄ. ȼ ɩɚɧɟɥɢ 
ɫɜɨɣɫɬɜ – ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ: ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ- 6, ɩɨ ɨɩɢɫɚɧɧɨɣ 
ɨɤɪɭɠɧɨɫɬɢ, ɞɢɚɦɟɬɪ-100ɦɦ. ɋɨɜɦɟɫɬɢɬɶ ɲɟɫɬɢɭɝɨɥɶɧɢɤ ɫ ɰɟɧɬɪɨɦ ɨɫɟɣ. Ɂɚɤɪɵɬɶ 
ɪɟɠɢɦ ɗɋɄɂɁ, ɳɟɥɤɧɭɜ ɩɨ ɹɪɥɵɤɭ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ. 

 
ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ ɨɤɧɨ ȼɋɉɈɆɈȽȺɌȿɅɖɇȺə ȽȿɈɆȿɌɊɂə. ȼ ɞɟɪɟɜɟ 
ɦɨɞɟɥɢ ɳɟɥɤɧɭɬɶ ɩɨ ɩɥɨɫɤɨɫɬɢ ZX, ɫɞɟɥɚɜ ɟɟ ɚɤɬɢɜɧɨɣ. ȼɵɛɪɚɬɶ ɨɩɟɪɚɰɢɸ ɋɆȿ-
ɓȿɇɇȺə ɉɅɈɋɄɈɋɌɖ. ȼ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ – ɡɚɞɚɬɶ ɪɚɫɫɬɨɹɧɢɟ 120. ɉɨɹɜɢɬɫɹ ɮɚɧɬɨɦ 
ɩɥɨɫɤɨɫɬɢ, ɭɞɚɥɟɧɧɨɣ ɨɬ ɨɫɧɨɜɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 120 ɦɦ. Ɂɚɮɢɤɫɢɪɨɜɚɬɶ ɤɨ-
ɦɚɧɞɭ – ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɳɟɥɤɧɭɬɶ ɩɨ ɹɪɥɵɤɭ ɋɆȿɓȿɇɇȺə ɉɅɈɋɄɈɋɌɖ. ɉɟɪɟɣɬɢ ɜ ɪɟɠɢɦ 
ɗɋɄɂɁ. 

ɉɨɫɬɪɨɢɬɶ ɜɬɨɪɨɣ ɲɟɫɬɢɭɝɨɥɶɧɢɤ ɚɧɚɥɨɝɢɱɧɨ ɩɟɪɜɨɦɭ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 
80 ɦɦ. 
ȼɵɣɬɢ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ. 

 

7. ɇɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ. ȼ ɨɤɧɟ Ɉɉȿ-
ɊȺɐɂə ȼɕȾȺȼɅɂȼȺɇɂə ɜɵɛɪɚɬɶ – ɈɉȿɊȺɐɂə ɉɈ ɋȿɑȿɇȿəɆ. Ⱦɥɹ ɷɬɨɝɨ ɥɟ-
ɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚɠɚɬɶ ɧɚ ɨɤɧɨ ɈɉȿɊȺɐɂə ȼɕȾȺȼɅɂȼȺɇɂə, ɢ ɩɨɞɨɠɞɚɬɶ, 
ɩɨɤɚ ɧɟ ɪɚɫɤɪɨɸɬɫɹ ɜɫɟ ɤɨɦɚɧɞɵ ɞɚɧɧɨɝɨ ɨɤɧɚ. ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɳɟɥɤɧɭɬɶ ɩɨ ɹɪɥɵ-
ɤɭ ɗɋɄɂɁ 1 , ɡɚɬɟɦ ɗɋɄɂɁ 2. ɉɨɹɜɢɬɫɹ ɮɚɧɬɨɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɢɪɚɦɢɞɵ. Ɂɚɮɢɤ-
ɫɢɪɨɜɚɬɶ ɤɨɦɚɧɞɭ – ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Ⱥɤɬɢɜɢɪɨɜɚɬɶ ɩɨ ɩɥɨɫɤɨɫɬɶ ZX, ɳɟɥɤɧɭɜ ɩɨ ɧɟɣ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ. ɉɟɪɟɣɬɢ 
ɜ ɪɟɠɢɦ ɗɋɄɂɁ. ȼɵɩɨɥɧɢɬɶ ɷɫɤɢɡ ɨɤɪɭɠɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 60 ɦɦ. ɋɨɜɦɟɫɬɢɬɶ ɢɡɨ-
ɛɪɚɠɟɧɢɟ ɫ ɰɟɧɬɪɨɦ ɲɟɫɬɢɭɝɨɥɶɧɢɤɨɜ. ȼɵɣɬɢ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

9. ȼɵɛɪɚɬɶ ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ – ȼɕɊȿɁȺɌɖ ȼɕȾȺȼɅɂȼȺɇɂȿɆ. ȼ 
ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɵɛɪɚɬɶ – ɈȻɊȺɌɇɈȿ ɇȺɉɊȺȼɅȿɇɂȿ, ɑȿɊȿɁ ȼɋȿ. Ɂɚɮɢɤɫɢɪɨ-
ɜɚɬɶ ɤɨɦɚɧɞɭ – ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ.  

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

 

 
5. ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɚɤɬɢɜɢɪɨɜɚɬɶ ɩɥɨɫɤɨɫɬɶ XY. ȼɨɣɬɢ ɜ ɪɟɠɢɦ ɗɋɄɂɁ - ɜ ɩɚɧɟɥɢ 
ȽȿɈɆȿɌɊɂə- ɜɵɛɪɚɬɶ ȼɋɉɈɆɈȽȺɌȿɅɖɇɕȿ ɉɊəɆɕȿ. ɉɪɢ ɩɨɦɨɳɢ ɜɟɪɬɢɤɚɥɢ 
ɩɪɨɜɟɫɬɢ ɜɟɪɬɢɤɚɥɶɧɭɸ ɨɫɶ ɮɢɝɭɪɵ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɹɦɵɯ ɡɚɞɚɬɶ 15 ɦɦ ɨɬ ɨɫɧɨɜɚ-
ɧɢɹ ɩɢɪɚɦɢɞɵ, ɜɵɫɨɬɭ ɬɪɟɭɝɨɥɶɧɢɤɚ – 80 ɦɦ, ɞɥɢɧɭ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ – 80 ɦɦ. 
Ʉɨɦɚɧɞɨɣɨɬɪɟɡɨɤ ɩɨ ɧɚɣɞɟɧɧɵɦ ɜɟɪɲɢɧɚɦ ɩɨɫɬɪɨɢɬɶ ɬɪɟɭɝɨɥɶɧɢɤ. ɋɬɢɥɶ ɥɢɧɢɢ - 
ɨɫɧɨɜɧɚɹ. ȼɵɣɬɢ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11. ȼɵɛɪɚɬɶ ɤɨɦɚɧɞɭ ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ.- ȼɕɊȿɁȺɌɖ ȼɕȾȺȼɅɂȼȺ-
ɇɂȿɆ. ȼ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɵɛɪɚɬɶ –ɋɊȿȾɇəə ɉɅɈɋɄɈɋɌɖ , ɭɜɟɥɢɱɢɬɶ ɪɚɫɫɬɨɹ-
ɧɢɟ ɞɨ ɜɢɡɭɚɥɶɧɨɝɨ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɫ ɩɢɪɚɦɢɞɨɣ. Ɂɚɮɢɤɫɢɪɨɜɚɬɶ ɤɨɦɚɧɞɭ – 
ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ.  

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

12. ɋɨɯɪɚɧɢɬɶ ɱɟɪɬɟɠ. ɋɈɏɊȺɇɂɌɖ ɄȺɄ – ɫɨɯɪɚɧɹɟɦ ɱɟɪɬɟɠ ɜ Ʉɨɦɩɚɫɟ.  
Ɍɚɤɠɟ ɫɨɯɪɚɧɢɦ ɱɟɪɬɟɠ ɜ ɩɪɨɝɪɚɦɦɟ BMP ɢɥɢ PNG. Ɍɚɤɨɟ ɫɨɯɪɚɧɟɧɢɟ ɧɟɨɛɯɨ-
ɞɢɦɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɱɟɪɬɟɠɚ. 

 

 

II ɷɬɚɩ ɪɚɛɨɬɵ – ɫɨɡɞɚɧɢɟ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɱɟɪɬɟɠɚ.  
13. ɋɨɡɞɚɬɶ ɧɨɜɵɣ ɱɟɪɬɟɠ. Ɏɨɪɦɚɬ Ⱥ3, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ. ȼ Ɇȿɇɘ ɜɵɛɪɚɬɶ ȼɂȾɕ.- 
ȼɂȾ ɋ ɆɈȾȿɅɂ - ɋɌȺɇȾȺɊɌɇɕȿ ȼɂȾɕ. 

ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ – ɨɤɧɨ ɋɏȿɆȺ, ɨɫɬɚɜɥɹɟɦ, ɩɨɤɚɡɚɧɧɵɟ ɜ ɫɯɟɦɟ ɬɪɢ ɜɢɞɚ_ ɝɥɚɜɧɵɣ, 
ɫɥɟɜɚ, ɫɜɟɪɯɭ. ȼɵɛɪɚɬɶ ɤɨɦɚɧɞɭ Ʌɂɇɂɂ - ɨɤɧɨ ɇȿȼɂȾɂɆɕȿ Ʌɂɇɂɂ ɉɈɄȺɁɕ-
ȼȺɌɖ, ɫɬɢɥɶ Ʌɂɇɂɂ - ɲɬɪɢɯɨɜɚɹ ɨɫɧɨɜɧɚɹ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
14. ɍɞɚɥɢɦ ɩɭɧɤɬɢɪɧɵɟ ɪɚɦɤɢ ɜɨɤɪɭɝ ɜɢɞɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ «ɪɚɡɪɭɲɢɬɶ» 
ɜɢɞɵ. ɓɟɥɤɧɭɬɶ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɩɨ ɩɭɧɤɬɢɪɧɨɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ ɜɢɞɚ ɫɩɟɪɟɞɢ. ɉɨ-
ɫɥɟ ɬɨɝɨ ɤɚɤ ɨɧ ɫɬɚɥ ɡɟɥɟɧɵɦ, ɧɚɠɚɬɶ ɧɚ ɩɪɚɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ, ɢ ɜɵɛɪɚɬɶ ɜ ɦɟɧɸ, 
ɜɨɡɧɢɤɲɟɦ ɨɤɨɥɨ ɜɢɞɚ ɹɪɥɵɤ – ɊȺɁɊɍɒɂɌɖ ȼɂȾ. ɉɪɨɜɟɫɬɢ ɨɫɟɜɭɸ ɥɢɧɢɸ. Ɂɚɬɟɦ 
ɪɚɡɪɭɲɢɬɶ ɜɢɞ ɫɜɟɪɯɭ ɢ ɜɢɞ ɫɥɟɜɚ. ɉɪɨɜɟɫɬɢ ɨɫɟɜɵɟ ɥɢɧɢɢ. 
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15. ɇɚɧɟɫɬɢ  ɪɚɡɦɟɪɵ.  Ⱦɥɹ  ɧɚɧɟɫɟɧɢɹ  ɪɚɡɦɟɪɨɜ  ɢɫɩɨɥɶɡɨɜɚɬɶ  ɤɨɦɚɧɞɵ  ɊȺɁɆȿ-
Ɋɕ  – 

ɅɂɇȿɃɇɕȿ ɊȺɁɆȿɊɕ, ɊȺȾɂȺɅɖɇɕȿ ɊȺɁɆȿɊɕ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. ȼɫɬɚɜɢɦ ɜ ɱɟɪɬɟɠ ɢɡɨɛɪɚɠɟɧɢɟ ɩɢɪɚɦɢɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɦɟɧɸ ɧɚɞɨ ɜɵɛɪɚɬɶ ɤɨ-
ɦɚɧɞɭ ȼɋɌȺȼɄȺ- ɊɂɋɍɇɈɄ. ȼɵɛɪɚɬɶ ɪɚɧɟɟ ɫɨɯɪɚɧɟɧɧɵɣ ɪɢɫɭɧɨɤ – ɢɡɨɛɪɚɠɟɧɢɟ 
ɩɢɪɚɦɢɞɵ ɜ ɩɪɨɝɪɚɦɦɟ BMP ɢɥɢ PNG. ɉɨɦɟɫɬɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɫɜɨɛɨɞɧɨɦ ɩɨɥɟ 
ɱɟɪɬɟɠɚ. 
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Ɂɚɩɨɥɧɢɬɶ ɨɫɧɨɜɧɭɸ ɧɚɞɩɢɫɶ ɱɟɪɬɟɠɚ. ɋɨɯɪɚɧɢɬɶ ɱɟɪɬɠ 

 



 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɉɨɫɬɪɨɟɧɢɟ ɂɡɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ 

 

     
    

  Ʉɨɦɚɧɞɵ 

     

     

     

    
  2.1. ɉɨɫɬɪɨɟɧɢɟ ɢɡɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ ɩɢɪɚɦɢɞɵ  
  ɂɡɭɱɟɧɢɟ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɤɨɦɚɧɞ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɬɢɩɨɜɨɝɨ ɡɚ-
ɞɚɧɢɹ ɩɨ ɬɟɦɟ «Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɨɟɤɰɢɢ». ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ Ɏɪɚɝɦɟɧɬ ɢ 
ɫɨɯɪɚɧɢɬɟ ɟɝɨ ɜ ɫɜɨɟɣ ɥɢɱɧɨɣ ɩɚɩɤɟ ɩɨɞ ɢɦɟɧɟɦ ɉɢɪɚɦɢɞɚ. ɇɚ ɩɚɧɟɥɢ Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹ-
ɧɢɟ ɪɚɫɤɪɨɣɬɟ ɫɩɢɫɨɤ ɝɥɨɛɚɥɶɧɵɯ ɩɪɢɜɹɡɨɤ (ɤɨɦɚɧɞɚ ɉɪɢɜɹɡɤɢ) ɢ ɜɤɥɸɱɢɬɟ ɫɥɟɞɭɸɳɢɟ 
ɪɟɠɢɦɵ: Ȼɥɢɠɚɣɲɚɹ ɬɨɱɤɚ, ɉɟɪɟɫɟɱɟɧɢɟ, Ɍɨɱɤɚ ɧɚ ɤɪɢɜɨɣ, ȼɵɪɚɜɧɢɜɚɧɢɟ. Ɉɫɬɚɥɶ-
ɧɵɟ ɨɬɤɥɸɱɢɬɟ (ɚɧɚɥɨɝɢɱɧɨ ɭɩɪɚɜɥɹɬɶ ɩɪɢɜɹɡɤɚɦɢ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɩɚɧɟɥɢ Ƚɥɨɛɚɥɶɧɵɟ 
ɩɪɢɜɹɡɤɢ). ȼ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɢɡɨɦɟɬɪɢɱɟɫɤɭɸ ɩɪɨɟɤɰɢɸ ɭɫɟɱɟɧɧɨɣ ɩɢɪɚɦɢ-
ɞɵ, ɜ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɣ – ɩɪɚɜɢɥɶɧɵɣ ɩɹɬɢɭɝɨɥɶɧɢɤ (ɪɢɫ. 2.1).  

   
   

  ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɪɨɟɧɢɹ. ɇɚ ɩɚɧɟɥɢ 
Ƚɟɨɦɟɬɪɢɹ ɢɡ ɪɚɫɲɢɪɟɧɧɨɣ ɩɚɧɟɥɢ ɤɨɦɚɧɞɵ ɉɪɹɦɨɭɝɨɥɶɧɢɤ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ Ɇɧɨɝɨ-
ɭɝɨɥɶɧɢɤ ɢ ɩɨɫɬɪɨɣɬɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ:  
 Ʉɨɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ 5, ɉɨ ɨɩɢɫɚɧɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ 0,0 (ɞɥɹ ɡɚɞɚɧɢɹ 
ɬɨɱɤɢ ɦɨɠɧɨ ɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɥɚɜɢɚɬɭɪɧɨɣ ɩɪɢɜɹɡɤɨɣ ɤɨɦɛɢɧɚɰɢɹ ɤɥɚɜɢɲ <Ctrl>+<0> ),  

Ⱦɢɚɦɟɬɪ 60 ɦɦ,  ɍɝɨɥ 180, ɫɬɢɥɶ ɥɢɧɢɢ – Ɉɫɧɨɜɧɚɹ (ɪɢɫ. 2.2).  
    

     

     



     

     

     

    Ɋɢɫ. 2.2 

  Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɬɪɟɡɤɨɜ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɟɟ:  
  • ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ Ɉɬɪɟɡɨɤ ɢ ɡɚɞɚɣɬɟ ɫɬɢɥɶ ɥɢɧɢɢ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ;  ɧɚ ɡɚɩɪɨɫ 
ɍɤɚɠɢɬɟ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɨɬɪɟɡɤɚ… ɭɤɚɠɢɬɟ ɬɨɱɤɭ ɧɚ ɥɟɜɨɣ ɜɟɪɲɢɧɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ 
(ɪɢɫ. 2.3);  ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɤɨɧɟɱɧɭɸ ɬɨɱɤɭ ɨɬɪɟɡɤɚ… ɜɵɡɨɜɢɬɟ ɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ 
ɧɚɠɚɬɢɟɦ ɩɪɚɜɨɣ ɤɧɨɩɤɢ ɦɵɲɢ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɩɨɥɟ, ɜɵɛɟɪɢɬɟ ɉɪɢɜɹɡɤɚ – ɇɨɪɦɚɥɶ ɢ 
ɭɤɚɠɢɬɟ ɬɨɱɤɭ ɧɚ ɩɪɚɜɨɣ ɝɪɚɧɢ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ (ɪɢɫ. 2.4);  Ɋɢɫ. 2.3 Ɋɢɫ. 2.4  
ɢɡ ɪɚɫɲɢɪɟɧɧɨɣ ɩɚɧɟɥɢ ɤɨɦɚɧɞɵ Ɉɬɪɟɡɨɤ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ  
 ɉɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɨɬɪɟɡɨɤ; ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɤɪɢɜɭɸ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɩɟɧɞɢɤɭ-
ɥɹɪ- 



   ɧɨɝɨ ɨɬɪɟɡɤɚ ɭɤɚɠɢɬɟ ɧɚ ɩɨɫɬɪɨɟɧɧɵɣ ɨɬɪɟɡɨɤ;   ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɧɚɱɚɥɶɧɭɸ 
ɬɨɱɤɭ ɨɬɪɟɡɤɚ… ɭɤɚɠɢɬɟ ɜɟɪɯɧɸɸ ɬɨɱɤɭ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ;  ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɤɨɧɟɱ-
ɧɭɸ ɬɨɱɤɭ ɨɬɪɟɡɤɚ… ɭɤɚɠɢɬɟ ɬɨɱɤɭ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɨɬɪɟɡɤɟ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.5;  
ɩɨɫɬɪɨɣɬɟ Ɉɤɪɭɠɧɨɫɬɶ (ɛɟɡ ɨɫɟɣ) ɞɢɚɦɟɬɪɨɦ 30 ɦɦ, ɫɬɢɥɟɦ Ɉɫɧɨɜɧɚɹ, ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ 
ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ (ɪɢɫ. 2.6);   ɫɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ.   
   

   

     

     
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɡɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ ɞɟɬɚɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɨɬɪɟɡɤɢ ɢ ɬɨɱɤɢ. ȼɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɨɫɬɪɨɟɧɢɹ: 
 ɧɚ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ Ɍɨɱɤɚ;ɜ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɣɬɟ ɢɡ ɪɚɫɤɪɵ-
ɜɚɸɳɟɝɨɫɹ ɫɩɢɫɤɚ ɋɬɢɥɶ Кɪɟɫɬ ɢ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ 100,0 (ɪɢɫ. 2.7) – ɬɨɱɤɚ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢ ɨɬɨɛɪɚɡɢɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɩɨɥɟ; 
•ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ Ɉɬɪɟɡɨɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɨɫɬɪɨɣɬɟ ɬɪɢ ɨɬɪɟɡɤɚ (ɪɢɫ. 2.8) ɫ ɧɚɱɚɥɨɦ 
ɜ ɩɨɫɬɪɨɟɧɧɨɣ ɬɨɱɤɟ, ɫɬɢɥɟɦ Ɍɨɧɤɚɹ, ɞɥɢɧɨɣ ɩɨ 40 ɦɦ (ɭɝɨɥ ɦɟɠɞɭ ɨɬɪɟɡɤɚɦɢ ɢ ɨɫɶɸ ɏ 

30°) ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɪɟɡɨɤ ɞɥɢɧɨɣ 70 ɦɦ. 

Ɋɢɫ. 2.8 

 

3 

 

 



     

     

     

     
 ɢɡ ɪɚɫɲɢɪɟɧɧɨɣ ɩɚɧɟɥɢ ɤɨɦɚɧɞɵ Ɍɨɱɤɚ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ Ɍɨɱɤɚ ɧɚ ɡɚɞɚɧɧɨɦ ɪɚɫɫɬɨɹ-
ɧɢɢ;  ɡɚɞɚɣɬɟ ɩɚɪɚɦɟɬɪ Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ – 1;  ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɤɪɢɜɭɸ, ɩɨ ɤɨɬɨɪɨɣ 
ɧɭɠɧɨ ɩɪɨɫɬɚɜɢɬɶ ɬɨɱɤɢ ɭɤɚɠɢɬɟ ɧɚ ɧɚɤɥɨɧɧɭɸ ɩɪɹɦɭɸ (ɪɢɫ. 2.9);   ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢ-
ɬɟ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɧɚ ɤɪɢɜɨɣ… ɭɤɚɠɢɬɟ ɧɚ ɩɨɫɬɪɨɟɧɧɭɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɬɨɱɤɭ (ɪɢɫ. 
2.10);  Ɋɢɫ. 2.9 Ɋɢɫ. 2.10 ɞɚɥɟɟ ɩɟɪɟɦɟɫɬɢɬɟ ɤɭɪɫɨɪ ɧɚ ɉɚɧɟɥɶ ɫɜɨɣɫɬɜ ɢ, ɳɟɥɤɧɭɜ ɩɪɚɜɨɣ 
ɤɧɨɩɤɨɣ ɦɵɲɢ ɜ ɰɢɮɪɨɜɨɦ ɩɨɥɟ Ɋɚɫɫɬɨɹɧɢɟ, ɜɵɡɨɜɢɬɟ Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɤɚɥɶɤɭɥɹɬɨɪ, 

ɜɵɛɟɪɢɬɟ ɩɚɪɚɦɟɬɪ Ɇɟɠɞɭ 2 ɬɨɱɤɚɦɢ (ɪɢɫ. 2.11);  
  Ɋɢɫ. 2.11  
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 ɭɤɚɠɢɬɟ ɬɨɱɤɭ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɢ ɥɟɜɭɸ ɜɟɪɲɢɧɭ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ – ɩɚɪɚɦɟɬɪ Ɋɚɫɫɬɨɹ-
ɧɢɟ (30 ɦɦ) ɜ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɮɢɤɫɢɪɭɟɬɫɹ;  ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɨ-
ɫɬɚɧɨɜɤɢ ɬɨɱɟɤ ɡɚɞɚɣɬɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɧɢɡ – ɬɨɱɤɚ ɩɨɫɬɪɨɟɧɚ (ɪɢɫ. 2.12);  ɚɧɚɥɨɝɢɱɧɵɦ 
ɫɩɨɫɨɛɨɦ ɩɨɫɬɪɨɣɬɟ ɟɳɟ ɞɜɟ ɬɨɱɤɢ, ɤɚɤ ɩɨɤɚɡɚɧɨɧɚ ɪɢɫ. 2.13 (ɪɚɫɫɬɨɹɧɢɹ ɢɡɦɟɪɹɣɬɟ ɩɨ 
ɩɪɚɜɢɥɚɦ ɩɨɫɬɪɨɟɧɢɹ ɢɡɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ);  
Ɋɢɫ. 2.12 Ɋɢɫ. 2.13 ɢɡ ɪɚɫɲɢɪɟɧɧɨɣ ɩɚɧɟɥɢ ɤɨɦɚɧɞɵ Ɉɬɪɟɡɨɤ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ  
ɉɚɪɚɥɥɟɥɶɧɵɣ ɨɬɪɟɡɨɤ; ɡɚɞɚɣɬɟ ɫɬɢɥɶ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ; ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɨɬɪɟɡɨɤ 
ɢɥɢ ɩɪɹɦɭɸ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɨɬɪɟɡɤɚ ɜɵɛɟɪɢɬɟ ɧɚɤɥɨɧɧɭɸ ɩɪɹɦɭɸ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.14;   ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɨɬɪɟɡɤɚ… ɭɤɚɠɢɬɟ ɧɬɨɱɤɭ, 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.15;  Ɋɢɫ. 2.14 Ɋɢɫ. 2.15  
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 ɳɟɥɤɧɭɜ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɜ ɩɨɥɟ Ⱦɥɢɧɚ, ɜɵɡɨɜɢɬɟ Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɤɚɥɶɤɭɥɹɬɨɪ; 

ɜɵɛɟɪɢɬɟ ɩɚɪɚɦɟɬɪ Ⱦɥɢɧɚ ɤɪɢɜɨɣ ɢ ɭɤɚɠɢɬɟ ɧɚ ɨɬɪɟɡɨɤ (ɪɢɫ. 2.16) – ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɬɪɟ-
ɡɨɤ ɩɨɫɬɪɨɟɧ (ɪɢɫ. 2.17);  ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɨɫɬɪɨɣɬɟ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɬɪɟɡɨɤ ɜ ɞɪɭɝɨɦ  
 ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɞɜɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɬɪɟɡɤɚ (ɫɬɢɥɟɦ Ɉɫɧɨɜɧɚɹ) ɩɨ ɩɪɚɜɢɥɚɦ ɩɨɫɬɪɨɟɧɢɹ ɚɤ-
ɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ (ɪɢɫ. 2.18);  ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ɇɟɩɪɟɪɵɜɧɵɣ ɜɜɨɞ ɨɛɴɟɤɬɨɜ 
ɧɚ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ, ɜ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ Ɉɬɪɟɡɨɤ ɢ ɩɨɫɬɪɨɣɬɟ ɨɫɬɚɜ-
ɲɢɟɫɹ ɨɬɪɟɡɤɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ (ɪɢɫ. 2.19). Ɋɢɫ. 2.18 Ɋɢɫ. 2.19  
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 ɭɞɟɪɠɢɜɚɹ ɤɥɚɜɢɲɭ <Ctrl> , ɜɵɞɟɥɢɬɟ ɲɟɫɬɶ ɩɨɫɬɪɨɟɧɧɵɯ ɨɬ-ɪɟɡɤɨɜ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢ-
ɞɵ; ɳɟɥɤɧɭɜ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɥɸɛɨɦ ɢɡ ɜɵɞɟɥɟɧɧɵɯ ɨɬɪɟɡɤɨɜ, ɜɵɡɨɜɢɬɟ ɤɨɧɬɟɤ-
ɫɬɧɨɟ ɦɟɧɸ ɢ ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ ɋɨɡɞɚɬɶ ɦɚɤɪɨɷɥɟɦɟɧɬ (ɨɬɪɟɡɤɢ ɨɛɴɟɞɢɧɹɬɫɹ ɜ ɨɞɢɧ 
ɨɛɴɟɤɬ);  ɫɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɷɥɥɢɩɫ ɜ ɨɫɧɨɜɚ-
ɧɢɢ ɞɟɬɚɥɢ. ȼɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɨɫɬɪɨɟɧɢɹ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ Ɉɬɪɟɡɨɤ; ɡɚɞɚɣɬɟ ɫɬɢɥɶ 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ; ɚɤɬɢɜɢɪɭɟɬɟ ɩɨɥɟ Ⱦɥɢɧɚ ɧɚ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɢ ɜɜɟɞɢɬɟ ɜ ɧɟɦ  
ɮɨɪɦɭɥɭ 1.22*30/2, ɧɚɠɦɢɬɟ <Enter>  – ɪɚɫɫɱɢɬɚɧɚ ɞɥɢɧɚ ɛɨɥɶɲɨɣ ɩɨɥɭɨɫɢ ɷɥɥɢɩɫɚ; ɭɤɚ-
ɠɢɬɟ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ ɨɬɪɟɡɤɚ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ 100,0; ɡɚɞɚɣɬɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɫɬɪɨɟɧɢɹ ɨɬ-
ɪɟɡɤɚ ɜɩɪɚɜɨ; ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɨɫɬɪɨɣɬɟ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɪɟɡɨɤ ɫɬɢɥɟɦ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ 

(ɪɢɫ. 2.20), ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 0.71*30/2 – ɞɥɢɧɚ ɦɚɥɨɣ ɩɨɥɭɨɫɢ 
ɷɥɥɢɩɫɚ; ɧɚ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ɗɥɥɢɩɫ ɢ  
ɩɨɫɬɪɨɣɬɟ ɮɢɝɭɪɭ ɫɬɢɥɟɦ Ɉɫɧɨɜɧɚɹ ɩɨ ɰɟɧɬɪɭ ɢ ɞɜɭɦ ɩɨɥɭɨɫɹɦ (ɪɢɫ. 2.21) ;  
Ɋɢɫ. 2.20 Ɋɢɫ. 2.21 ɩɪɟɪɜɢɬɟ ɤɨɦɚɧɞɭ ɢ ɫɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ. Ⱦɚɥɟɟ ɩɨɫɬɪɨɣɬɟ ɭɫɟɱɟɧɧɭɸ 
ɩɢɪɚɦɢɞɭ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ:  ɜɵɞɟɥɢɬɟ ɤɭɪɫɨɪɨɦ ɦɚɤɪɨɷɥɟɦɟɧɬ ɩɹɬɢɭɝɨɥɶɧɢɤ;  
ɧɚ Ʉɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɟɪɢɬɟ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢ ɜ ɧɟɣ ɜɵɡɨɜɢɬɟ 
ɤɨɦɚɧɞɭ Ʉɨɩɢɹ ɭɤɚɡɚɧɢɟɦ;  
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 ɭɤɚɠɢɬɟ ɛɚɡɨɜɭɸ ɬɨɱɤɭ ɜ ɰɟɧɬɪɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɢ ɜ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɣɬɟ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: Ɇɚɫɲɬɚɛ 0.75, ɋɦɟɳɟɧɢɟ ɏ 0 ɦɦ; ɋɦɟɳɟɧɢɟ Y 60 ɦɦ (ɪɢɫ. 2.22); ɫɨɡɞɚɣɬɟ 
ɧɚɛɨɪ ɨɛɴɟɤɬɨɜ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɷɥɥɢɩɫɚ ɢ ɞɜɭɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɬɪɟɡɤɨɜ, ɢ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɨ ɩɨɫɬɪɨɣɬɟ ɢɯ ɤɨɩɢɢ ɫ ɦɚɫɲɬɚɛɨɦ 1 (ɪɢɫ. 2.23);  
 Ɋɢɫ. 2.22 Ɋɢɫ. 2.23  ɩɨɫɬɪɨɣɬɟ ɨɬɪɟɡɤɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.24 (ɪɟɛɪɚ ɩɢɪɚɦɢɞɵ  
ɢ ɥɢɧɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɱɟɬɜɟɪɬɢ ɜɵɪɟɡɚ ɜ ɞɟɬɚɥɢ);  ɧɚ ɩɚɧɟɥɢ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɵɛɟɪɢɬɟ 
ɤɨɦɚɧɞɭ ɍɫɟɱɶ ɤɪɢɜɭɸ ɢ ɭɞɚɥɢɬɟ ɧɟɧɭɠɧɵɟ ɱɚɫɬɢ ɷɥɥɢɩɫɨɜ ɢ ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ (ɪɢɫ. 
2.25); Ɋɢɫ. 2.24 Ɋɢɫ. 2.25  ɟɫɥɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɥɢɧɢɢ ɫɬɚɥɢ ɧɟɱɟɬɤɢɦɢ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ 
ɤɨɦɚɧɞɨɣ Ɉɛɧɨɜɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɢɡ ɩɚɧɟɥɢ ȼɢɞ ɢɥɢ ɜɪɚɳɚɣɬɟ ɤɨɥɟɫɢɤɨ ɦɵɲɢ;  
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  ɭɞɚɥɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɪɨɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ɢɡ ɩɚɞɚɸɳɟɝɨ ɦɟɧɸ Ɋɟɞɚɤɬɨɪ 
– ɍɞɚɥɢɬɶ – ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɪɢɜɵɟ ɢ ɬɨɱɤɢ (ɬɨɱɤɢ ɨɫɬɚɥɢɫɶ ɧɚ ɢɡɨɛɪɚɠɟɧɧɢɢ, ɬ.ɤ. 
ɨɧɢ ɩɨɫɬɪɨɟɧɵ ɧɟ ɫɬɢɥɟɦ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ); ɢɡ ɩɚɞɚɸɳɟɝɨ ɦɟɧɸ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ȼɵ-
ɞɟɥɢɬɶ – ɉɨ ɬɢɩɭ, ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɟɪɢɬɟ Ɍɨɱɤɢ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɈɄ (ɬɨɱɤɢ ɩɨɞ-
ɫɜɟɱɟɧɵ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ <Del>;   ɢɡ ɩɚɧɟɥɢ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɵɡɨɜɢ-
ɬɟ ɤɨɦɚɧɞɭ Ɋɚɡɛɢɬɶ ɤɪɢɜɭɸ; ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɤɪɢɜɭɸ ɞɥɹ ɪɚɡɛɢɟɧɢɹ ɭɤɚɠɢɬɟ ɧɚ 
ɧɢɠɧɢɣ ɷɥɥɢɩɫ (ɪɢɫ. 2.26), ɧɚ ɡɚɩɪɨɫ ɍɤɚɠɢɬɟ ɬɨɱɤɭ ɧɚ  ɪɚɡɛɢɜɚɟɦɨɣ ɤɪɢɜɨɣ ɭɤɚɠɢɬɟ 
ɬɨɱɤɭ ɩɟɪɟɫɟɱɟɧɢɹ (ɪɢɫ. 2.27); Ɋɢɫ. 2.26 Ɋɢɫ. 2.27  
 ɚɧɚɥɨɝɢɱɧɨ ɪɚɡɛɟɣɬɟ ɷɥɥɢɩɫ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ.2.28; ɩɪɟɪɜɢɬɟ ɤɨ-
ɦɚɧɞɭ; Ɋɢɫ. 2.28 ɜɵɞɟɥɢɬɟ ɧɢɠɧɢɣ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɢ, ɧɚɠɚɜ ɩɪɚɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ, ɜ ɤɨɧ-
ɬɟɤɫɬɧɨɦ ɦɟɧɸ ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ Ɋɚɡɪɭɲɢɬɶ (ɦɚɤɪɨɷɥɟɦɟɧɬ ɪɚɡɨɛɶɟɬɫɹ ɧɚ ɨɬɪɟɡɤɢ);  
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ɭɞɟɪɠɢɜɚɹ ɤɥɚɜɢɲɭ <Ctrl> , ɜɵɞɟɥɢɬɟ ɨɛɴɟɤɬɵ (ɪɢɫ. 2.29) ɢ ɜ ɨɤɧɟ ɤɨɧɬɟɤɫɬɧɨɣ ɩɚɧɟɥɢ 
ɢɡɦɟɧɢɬɟ ɫɬɢɥɶ ɥɢɧɢɣ ɧɚ ɒɬɪɢɯɨ-ɜɭɸ; Ɋɢɫ. 2.29 ɫɬɢɥɟɦ ɒɬɪɢɯɨɜɚɹ ɩɨɫɬɪɨɣɬɟ ɧɟɞɨɫ-
ɬɚɸɳɟɟ ɪɟɛɪɨ (ɪɢɫ. 2.30); ɢɡ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ  
ɒɬɪɢɯɨɜɤɚ, ɡɚɞɚɣɬɟ ɩɚɪɚɦɟɬɪɵ ɒɚɝ 3 ɦɦ, ɍɝɨɥ -120; ɭɤɚɠɢɬɟ ɬɨɱɤɭ ɜɧɭɬɪɢ ɨɛɥɚɫɬɢ 
(ɫɥɟɜɚ) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ; ɫɨɡɞɚɣɬɟ ɲɬɪɢɯɨɜɤɭ ɧɚ ɞɪɭɝɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɡ-
ɪɟɡɚ ɫ ɬɟɦ ɠɟ ɲɚɝɨɦ ɢ ɭɝɥɨɦ -60;  

 Ɋɢɫ. 2.30 ɭɞɚɥɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɪɨɟɧɢɹ, ɫɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ ɢ ɩɪɟɞɴɹɜɢɬɟ ɧɚ ɩɪɨ-
ɜɟɪɤɭ.  
 
 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɋɈɁȾȺɇɂȿ ɎɊȺȽɆȿɇɌȺ ɑȿɊɌȿɀȺ ȾȿɌȺɅɂ ɋ ɂɋɉɈɅɖɁɈ- 

ȼȺɇɂȿɆ ɄɈɇɌɊɍɄɌɈɊɋɄɈɃ ȻɂȻɅɂɈɌȿɄɂ 
  ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɮɪɚɝɦɟɧɬ ɱɟɪɬɟɠɚ ɞɟɬɚɥɢ,  
  ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫ. 6.1 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨɣ  
  ɛɢɛɥɢɨɬɟɤɢ.  

  Ɋɢɫ. 6.1  

  



 
 ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ ɮɪɚɝɦɟɧɬ ɢ ɫɨɯɪɚɧɢɬɟ ɟɝɨ ɜ ɫɜɨɟɣ ɥɢɱɧɨɣ ɩɚɩɤɟ ɩɨɞ ɢɦɟɧɟɦ 
ȼɬɭɥɤɚ. ȼɵɩɨɥɧɢɬɟ ɧɚ ɝɥɚɜɧɨɦ ɜɢɞɟ ɲɟɫɬɢɝɪɚɧɧɭɸ ɩɪɢɡɦɭ, ɢɫɩɨɥɶɡɭɹ Ʉɨɧɫɬɪɭɤɬɨɪɫɤɭɸ 
ɛɢɛɥɢɨɬɟɤɭ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ: ɧɚ ɋɬɚɧɞɚɪɬɧɨɣ ɩɚɧɟɥɢ ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɤɧɨɩɤɭ 
Ɇɟɧɟɞɠɟɪ ɛɢɛɥɢɨɬɟɤ (ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ Ɇɟɧɟɞɠɟɪ ɛɢɛɥɢɨɬɟɤ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ), ɜ 

ɥɟɜɨɣ ɱɚɫɬɢ ɨɤɧɚ ɨɬɤɪɨɣɬɟ ɝɪɭɩɩɭ ɛɢɛɥɢɨɬɟɤ Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ ɢ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɜɵɛɟɪɢɬɟ 
Ʉɨɧɫɬɪɭɤɬɨɪɫɤɭɸ ɛɢɛɥɢɨɬɟɤɭ  (ɪɢɫ. 6.2);  
  Ɋɢɫ. 6.2  

     
 

     



   Ɋɢɫ. 6.3  
   

 

ɩɟɪɟɣɞɢɬɟ ɧɚ ɜɤɥɚɞɤɭ Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ, ɜɵɛɟɪɢɬɟ ɪɚɡɞɟɥ Ƚɚɣɤɢ, Ƚɚɣɤɢ 
ɲɟɫɬɢɝɪɚɧɧɵɟ, Ƚɚɣɤɢ ɧɨɪɦɚɥɶɧɵɟ ɢ ɞɜɚɠɞɵ ɳɟɥɤɧɢɬɟ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɷɥɟɦɟɧ-
ɬɟ Ƚɚɣɤɚ ȽɈɋɌ 5915-70 (ɪɢɫ. 6.3); ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɡɚɞɚɣɬɟ ɩɚɪɚɦɟɬɪɵ 
ɝɚɣɤɢ ɪɢɫ. 6.4) ɢ ɧɚɠɦɢɬɟ ɈɄ – ɩɨɹɜɢɬɫɹ ɮɚɧɬɨɦ ɝɚɣɤɢ; ɭɤɚɠɢɬɟ ɛɚɡɨɜɭɸ ɬɨɱɤɭ ɜ ɧɚɱɚɥɟ 
ɤɨɨɪɞɢɧɚɬ (ɪɢɫ.6.5), ɡɚɞɚɣɬɟ ɤɭɪɫɨɪɨɦ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɢ ɩɪɟɪɜɢɬɟ ɤɨɦɚɧɞɭ;  ɡɚɤɪɨɣɬɟ ɦɟ-
ɧɟɞɠɟɪ ɛɢɛɥɢɨɬɟɤ.  
   

  

   

    Ɋɢɫ. 6.4 

     

     

     

    Ɋɢɫ. 6.5 

     



     
Ɍɨɥɳɢɧɚ ɝɚɣɤɢ ɪɚɜɧɚ 34 ɦɦ, ɚ ɧɚ ɱɟɪɬɟɠɟ ɡɚɞɚɧ ɪɚɡɦɟɪ 20 ɦɦ. Ⱦɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɨɥ-
ɳɢɧɵ ɝɚɣɤɢ ɚɤɬɢɜɢɡɢɪɭɣɬɟ ɤɨɦɚɧɞɭ Ⱦɟɮɨɪɦɚɰɢɹ ɫɞɜɢɝɨɦ ɢɡ ɩɚɧɟɥɢ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ, 

ɜɵɛɟɪɢɬɟ ɨɛɴɟɤɬ ɫɟɤɭɳɟɣ ɪɚɦɤɨɣ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 6.6,  ɩɪɨɢɡɜɨɥɶɧɨ ɭɤɚɠɢɬɟ ɛɚɡɨɜɭɸ 
ɬɨɱɤɭ ɢ ɜ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɣɬɟ ɩɚɪɚɦɟɬɪɵ ɋɞɜɢɝ ɏ -14 ɋɞɜɢɝ Y 0. ɉɪɟɪɜɢɬɟ ɤɨɦɚɧɞɭ 
ɢ ɫɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɨɫɬɪɨɣɬɟ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɜɬɭɥɤɢ, ɨɫɟɜɭɸ ɥɢɧɢɸ (ɪɢɫ. 6.7). Ɋɢɫ. 6.6 Ɋɢɫ. 6.7 ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɟ 
ɮɚɫɤɢ, ɤɚɧɚɜɤɭ, ɩɨɫɬɪɨɣɬɟ ɩɹɬɶ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬɪɟɡɤɨɜ (ɪɢɫ. 6.8). ɉɨɫɬɪɨɣɬɟ ɫɤɪɭɝɥɟɧɢɹ ɢ 
ɢɡɦɟɧɢɬɟ ɫɬɢɥɶ ɩɨɥɭɱɟɧɧɨɣ ɥɢɧɢɢ ɩɟɪɟɯɨɞɚ  
 ɧɚ Ɍɨɧɤɚɹ ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ  ɋɢɦɦɟɬɪɢɹ, ɡɟɪɤɚɥɶɧɨ ɨɬɨɛɪɚɡɢɬɟ ɤɨɧɬɭɪ ɞɟɬɚɥɢ (ɪɢɫ. 
6.9).  

 

   

     

     

   (ɪɢɫ. 6.9).   

 Ⱦɚɥɟɟ ɩɨɫɬɪɨɣɬɟ ɥɢɧɢɸ ɩɟɪɟɯɨɞɚ, ɤɨɬɨɪɚɹ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ. Ⱦɥɹ ɷɬɨɝɨ: ɫɩɪɚɜɚ ɨɬ ɝɥɚɜɧɨɝɨ ɜɢɞɚ (ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɹɦɵɯ,  
 ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɞɚɥɢɬɟ) ɩɨɫɬɪɨɣɬɟ ɩɪɚɜɢɥɶɧɵɣ ɲɟɫɬɢɭɝɨɥɶɧɢɤ ɢ ɬɪɢ ɨɤɪɭɠɧɨɫɬɢ 
(ɪɢɫ. 6.10);  ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɨɪɧɵɯ ɬɨɱɟɤ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚ ɜɢɞɟ 
ɫɥɟɜɚ ɩɨɫɬɪɨɣɬɟ ɜɟɪɬɢɤɚɥɶɧɭɸ ɢ ɞɜɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɹɦɵɟ, ɧɚ ɝɥɚɜɧɨɦ 
ɜɢɞɟ – ɬɪɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɹɦɵɟ (ɪɢɫ. 6.11);  
 ɩɨɫɬɪɨɣɬɟ ɞɜɟ ɞɭɝɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ Ⱦɭɝɚ ɩɨ 3 ɬɨɱɤɚɦ, ɨɫɟɜɵɟ ɥɢɧɢɢ ɢ ɭɞɚɥɢɬɟ ɧɟ-
ɧɭɠɧɵɟ ɭɱɚɫɬɤɢ ɨɛɪɚɡɭɸɳɢɯ ɰɢɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɢɫ. 6.12);  
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    Ɋɢɫ. 6.12 

  • ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɥɨɜɢɧɵ ɜɢɞɚ ɢ ɪɚɡɪɟɡɚ ɧɚ ɝɥɚɜɧɨɦ ɜɢɞɟ ɪɚɡ- 

  ɪɭɲɶɬɟ ɦɚɤɪɨɷɥɟɦɟɧɬ ɲɟɫɬɢɝɪɚɧɧɢɤ ɢ ɭɞɚɥɢɬɟ ɥɢɲɧɢɟ ɩɨɫɬɪɨ- 

  ɟɧɢɹ (ɪɢɫ. 6.13), ɜɵɱɟɪɬɢɬɟ ɨɬɜɟɪɫɬɢɟ;  
    

   

  • ɭɞɚɥɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɪɨɟɧɢɹ, ɜɵɩɨɥɧɢɬɟ ɲɬɪɢɯɨɜɤɭ ɢ  
  ɫɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ.  
   

  ɉɪɨɫɬɚɜɶɬɟ ɪɚɡɦɟɪɵ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 6.1. Ɋɚɡɦɟɪ ɞɢɚɦɟɬɪɚ ɤɚ- 

  ɧɚɜɤɢ ɜɵɩɨɥɧɢɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞɵ  
  Ʌɢɧɟɣɧɵɣ ɫ ɨɛɪɵɜɨɦ.  

  ɉɪɢ ɧɚɧɟɫɟɧɢɢ ɪɚɡɦɟɪɚ ɪɚɞɢɭɫɚ R1 ɩɨɨɱɟɪɟɞɧɨ ɭɤɚɠɢɬɟ ɨɛɟ ɞɭɝɢ  
  (ɞɜɚ ɨɬɜɟɬɜɥɟɧɢɹ ɛɭɞɭɬ ɩɨɫɬɪɨɟɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ).  
  ɋɨɯɪɚɧɢɬɟ ɮɚɣɥ ɢ ɩɪɟɞɴɹɜɢɬɟ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɟɩɨɞɚɜɚɬɟɥɸ.  
   

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɉɨɫɬɪɨɟɧɢɟ ɨɫɧɨɜɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɢɞɨɜ 

 
ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ: ɞɚɧɨ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɟɬɚɥɢ ɫ ɪɚɡɦɟɪɚɦɢ (ɪɢɫ.1). ɇɟɨɛ-
ɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɬɪɢ ɨɫɧɨɜɧɵɯ ɢ ɨɞɢɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɢɞɵ ɞɚɧɧɨɣ ɞɟɬɚɥɢ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ.1 



 

 
 
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 

1. ɋɨɡɞɚɟɦ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ ɑɟɪɬɟɠ.  

2. ɉɪɢɫɜɚɢɜɚɟɦ ɢɦɹ ɱɟɪɬɟɠɭ ɢ ɫɨɯɪɚɧɹɟɦ ɟɝɨ.  
3. ȼɵɛɢɪɚɟɦ ɮɨɪɦɚɬ ɱɟɪɬɟɠɚ Ⱥ4.  

 
4. ȼɵɩɨɥɧɹɟɦ ɤɨɦɩɨɧɨɜɤɭ ɱɟɪɬɟɠɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ.   
5. ɋɬɪɨɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɬɨɱɤɢ ɝɥɚɜɧɨɝɨ ɜɢɞɚ.  

 
6. ɋɬɪɨɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɬɨɱɤɢ ɜɢɞɚ ɫɥɟɜɚ (ɩɨɫɬɪɨɟɧɢɹ ɧɚɱɢɧɚ ɟɦ ɫ ɥɟɜɨɝɨ ɧɢɠ-

ɧɟɝɨ ɭɝɥɚ ɜɢɞɚ). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɟɧɹɟɦ ɦɚɫɲɬɚɛ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɬɢɩɵ ɥɢɧɢɣ.   
7. ɋɬɪɨɢɦ ɢɡɨɛɪɚɠɟɧɢɹ ɜɢɞɚ ɫɜɟɪɯɭ, ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɵ ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɩɪɹɦɵɟ. Ɍɚɤ ɤɚɤ ɞɟɬɚɥɶ ɢɦɟɟɬ ɩɥɨɫɤɨɫɬɶ ɫɢɦɦɟɬɪɢɢ, ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɨɜɢɧɵ 
ɜɢɞɚ.  

8. ɋɬɪɨɢɦ   ɜɬɨɪɭɸ   ɩɨɥɨɜɢɧɭ   ɜɢɞɚ   ɫɜɟɪɯɭ,   ɢɫɩɨɥɶɡɭɹ   ɤɨɦɚɧɞɭ  
ɋɢɦɦɟɬɪɢɹ.  
 

Ⱦɥɹ ɚɤɬɢɜɢɡɚɰɢɢ ɬɚɤɢɯ ɤɨɦɚɧɞ, ɤɚɤ ɉɨɜɨɪɨɬ, ɋɢɦɦɟɬɪɢɹ ɢ ɬ.ɞ. ɜ ɩɭɧɤɬɟ ɦɟɧɸ Ɋɟ-
ɞɚɤɬɨɪ, ɧɟɨɛɯɨɞɢɦɨ:   

1) ɳɟɥɤɧɭɬɶ ɦɵɲɶɸ ɩɨ ɩɭɧɤɬɭ ȼɵɞɟɥɢɬɶ ɜ Ƚɥɚɜɧɨɦ ɦɟɧɸ; 2) ɜ ɩɨɹ-
ɜɢɜɲɟɦɫɹ ɦɟɧɸ ɜɵɛɪɚɬɶ ɩɭɧɤɬ Ɋɚɦɤɨɣ;ɜɵɞɟɥɢɬɶ Ɋɚɦɤɨɣ ɷɥɟɦɟɧɬ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɧɭɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ. ɇɚɩɪɢɦɟɪ, ɩɨɫɬɪɨɢɬɶ 
ɫɢɦɦɟɬɪɢɸ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡɨɛɪɚɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɩɚ-
ɧɟɥɶ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ.  
3) ɳɟɥɤɧɭɬɶ  ɩɨ  ɤɧɨɩɤɟ  ɋɢɦɦɟɬɪɢɹ  ɧɚ  ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ  ɩɚɧɟɥɢ  

Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ;  
 

4) ɭɤɚɡɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɟɪɜɭɸ ɬɨɱɤɭ ɪ1, ɚ ɡɚɬɟɦ ɜɬɨɪɭɸ ɪ2 ɩɪɢɧɚɞɥɟɠɚɳɢɯ 
ɨɫɢ ɫɢɦɦɟɬɪɢɢ (ɪɢɫ.2). Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɩɨɫɬɪɨɟɧɢɣ ɧɚɠɦɢɬɟ   

ɤɧɨɩɤɭ  ɜ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ. 
 
 
 
 
 
 
 
 
 

Ɋɢɫ.2. 
9. ɋɬɪɨɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɢɞ ɞɟɬɚɥɢ ɢ ɟɝɨ ɨɛɨɡɧɚɱɟɧɢɟ. 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɢɞɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɧɟɥɶ  

Ɉɛɨɡɧɚɱɟɧɢɹ, ɧɚ ɤɨɬɨɪɨɣ ɜɵɛɢɪɚɟɦ ɤɧɨɩɤɭ ɋɬɪɟɥɤɚ ɜɡɝɥɹɞɚ . 
 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɩɚɧɟɥɶ ɉɚɧɟɥɶ ɫɜɨɣɫɬɜ ɩɪɢɨɛɪɟɬɚɟɬ ɜɢɞ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫ. 3. 
 
 

 
Ɋɢɫ. 3 Ƚɪɚɮɢɱɟɫɤɢɦ ɤɭɪɫɨɪɨɦ ɭɤɚɡɵɜɚɟɦ ɦɟɫɬɨ 

ɪɚɡɦɟɳɟɧɢɹ ɫɬɪɟɥɤɢ ɜɡɝɥɹɞɚ ɢ  
ɭɝɨɥ ɟɟ ɧɚɤɥɨɧɚ. ɇɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜ ɩɨɥɟ Ɍɟɤɫɬ ɩɨɹɜɥɹɟɬɫɹ ɧɚɞɩɢɫɶ, 
ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɩɪɨɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɢɞɚ. ȿɫɥɢ ɟɟ 
ɧɭɠɧɨ ɢɡɦɟɧɢɬɶ, ɳɟɥɤɚɸɬ ɦɵɲɶɸ ɜ ɩɨɥɟ Ɍɟɤɫɬ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɩɚɧɟɥɶ ɩɪɢɧɢɦɚɟɬ 
ɜɢɞ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫ. 4. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ȼɜɟɞɢɬɟ ɬɟɤɫɬ. 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ.4.  
10. ɉɪɨɫɬɚɜɥɹɟɦ ɜɫɟ ɪɚɡɦɟɪɵ.  

 
Ɂɚɩɨɥɧɹɟɦ ɨɫɧɨɜɧɭɸ ɧɚɞɩɢɫɶ. Ɋɚɛɨɬɭ ɫɨɯɪɚɧɢɬɶ ɫ ɧɨɦɟɪɨɦ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ. 
 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɉɨɫɬɪɨɟɧɢɟ ɱɟɪɬɟɠɚ ɜɚɥɚ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɫɟɱɟɧɢɣ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌɖ ɊȺȻɈɌɕ. 
1 Ⱥɧɚɥɢɡ ɮɨɪɦɵ ɱɟɪɬɟɠɚ.  

6. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ 

7. ɋɨɡɞɚɧɢɟ 3D – ɦɨɞɟɥɢ. 
8. ȼɵɩɨɥɧɟɧɢɟ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɱɟɪɬɟɠɚ 

9. ȼɵɩɨɥɧɟɧɢɟ ɫɟɱɟɧɢɣ 

10. ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ 

11. ȼɫɬɚɜɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɜɚɥɚ 

12. Ɂɚɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɢ 

 

ɐɟɥɶ ɪɚɛɨɬɵ – ɜɵɩɨɥɧɟɧɢɟ ɜɵɧɟɫɟɧɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɩɨɦɨɳɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɤɨ-
ɦɚɧɞ.  
ɉɟɪɜɵɣ ɷɬɚɩ ɪɚɛɨɬɵ – ɫɨɡɞɚɧɢɟ 3D –ɦɨɞɟɥɢ ɞɟɬɚɥɢ. 



1. Ɏɚɣɥ - ɫɨɡɞɚɬɶ – ɞɟɬɚɥɶ . 
2. ȼɵɛɪɚɬɶ ɨɪɢɟɧɬɚɰɢɸ – ɂɡɨɦɟɬɪɢɹ XYZ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3. ȼ ɩɚɧɟɥɢ  Ⱦɟɪɟɜɨ ɦɨɞɟɥɢ - ɜɵɛɪɚɬɶ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ- ɚɤɬɢɜɢɪɨɜɚɬɶ ɩɥɨɫɤɨɫɬɶ XY. 
 
ȼɤɥɸɱɢɬɶ ɪɟɠɢɦ ɗɋɄɂɁ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɚɥɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɨɩɟɪɚɰɢɟɣ ɜɪɚɳɟɧɢɹ. ɑɬɨ-
ɛɵ ɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɫɶ ɜɪɚɳɟɧɢɹ ɢ ɜɵɩɨɥɧɢɬɶ ɤɨɧɬɭɪ ɜɚɥɚ. ȼɤɥɸ-
ɱɢɬɶ ɪɟɠɢɦ ɈɊɌɈȽɈɇȺɅɖɇɈȿ ɑȿɊɑȿɇɂȿ. ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ – ȽȿɈɆȿɌ-
Ɋɂə. ɇɚ ɩɚɧɟɥɢ Ƚɟɨɦɟɬɪɢɹ – ɫɞɟɥɚɬɶ ɚɤɬɢɜɧɨɣ ɤɨɦɚɧɞɭ ɈɌɊȿɁɈɄ. ȼ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ – ɡɚ-
ɞɚɬɶ ɫɬɢɥɶ ɥɢɧɢɢ - ɈɋȿȼȺə, ɩɪɨɜɟɫɬɢ ɥɢɧɢɸ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɱɟɪɟɡ ɰɟɧɬɪ ɤɨɨɪɞɢɧɚɬ. ȼɵ-
ɛɪɚɬɶ ɫɬɢɥɶ ɥɢɧɢɢ - ɈɋɇɈȼɇȺə ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬɥɨɠɢɬɶ ɨɬɪɟɡɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɞɚɧɢɟɦ: 25 - ɜɟɪɬɢɤɚɥɶɧɨ, 75- ɝɨɪɢɡɨɧɬɚɥɶɧɨ, 10 – ɜɟɪɬɢɤɚɥɶɧɨ, 105 – ɝɨɪɢɡɨɧɬɚɥɶɧɨ, 35-
ɜɟɪɬɢɤɚɥɶɧɨ. Ɂɚɤɪɵɬɶ ɪɟɠɢɦ ɗɋɄɂɁ, ɳɟɥɤɧɭɜ ɩɨ ɹɪɥɵɤɭ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ - ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ. ɇɚ ɢɧɫɬɪɭ-
ɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ɧɚɣɬɢ ɨɤɧɨ ɈɉȿɊȺɐɂə ȼɕȾȺȼɅɂȼȺɇɂə, ɧɚɠɚɬɶ ɥɟɜɨɣ 

 
 
 
 
 
 
 

 



ɤɧɨɩɤɨɣ ɧɚ ɹɪɥɵɤ, ɢ ɤɨɝɞɚ ɩɚɧɟɥɶ ɪɚɫɤɪɨɟɬɫɹ ɜɵɛɪɚɬɶ ɈɉȿɊȺɐɂə ȼɊȺɓȿɇɂə.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ɉɨɹɜɢɬɫɹ ɮɚɧɬɨɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɹ ɜɚɥɚ. Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɧɚɠɚɬɶ ɋɈɁ-
ȾȺɌɖ ɈȻɔȿɄɌ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

6. ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɫɨɡɞɚɧɢɹ ɜɚɥɚ – ɜɵɩɨɥɧɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɜɵɪɟɡɚ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɚ ɩɚɧɟɥɢ Ⱦɟɪɟɜɨ ɦɨɞɟɥɢ ɜɵɛɟɪɟɦ - ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ - ɢ ɚɤɬɢɜɢɪɭɟɦ ɩɥɨɫɤɨɫɬɶ XY  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. ȼɨɣɬɢ ɜ ɪɟɠɢɦ ɗɋɄɂɁ. ɉɪɢ ɩɨɦɨɳɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɹɦɵɯ ɡɚɞɚɞɢɦ ɩɚɪɚɦɟɬɪɚ 
ɜɵɪɟɡɚ. ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ, ɇȿɉɊȿɊɕȼɇɕɃ ȼȼɈȾ ɈȻɔȿɄɌȺ ɩɨɫɬɪɨɢɦ ɤɨɧɬɭɪ ɩɪɹ-
ɦɨɭɝɨɥɶɧɢɤɚ. ȼɵɣɬɢ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ. 

 
 
 

 

57 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. ȼɵɛɪɚɬɶ ɧɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ - ȼɕɊȿɁȺɌɖ ȼɕ-
ȾȺȼɅɂȼȺɇɂȿɆ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ - ɡɚɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɫɪɟɞɧɹɹ ɩɥɨɫɤɨɫɬɶ, 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɢ ɭɜɟɥɢɱɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɜɵɪɟɡɚ ɜɢɡɭɚɥɶɧɨ .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

9. ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɩɨɫɬɪɨɢɦ ɫɤɜɨɡɧɨɟ ɨɬɜɟɪɫɬɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɩɚɧɟɥɢ Ⱦɟɪɟɜɨ ɦɨɞɟɥɢ 
ɜɵɛɟɪɟɦ - ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ - ɢ ɚɤɬɢɜɢɪɭɟɦ ɩɥɨɫɤɨɫɬɶ XY. ȼɵɛɪɚɬɶ ɪɟɠɢɦ ɗɋɄɂɁ. ɉɪɢ 
ɩɨɦɨɳɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɹɦɵɯ ɡɚɞɚɞɢɦ ɩɨɥɨɠɟɧɢɟ ɨɬɜɟɪɫɬɢɹ. Ʉɨɦɚɧɞɨɣ ɈɄɊɍɀ-
ɇɈɋɌɖ ɜɵɩɨɥɧɢɦ ɨɤɪɭɠɧɨɫɬɶ ɞɢɚɦɟɬɪɨɦ 16 ɦɦ. ȼ ɊȿȾȺɄɌɂɊɈȼȺɇɂɂ ȾȿɌȺɅɂ ɜɵ-
ɛɪɚɬɶ ȼɕɊȿɁȺɌɖ ȼɕȾȺȼɅɂȼȺɇɂȿɆ. Ɍɚɤɠɟ, ɤɚɤ ɜ ɩɪɟɞɵɞɭɳɟɦ ɫɥɭɱɚɟ, ɜɵɛɪɚɬɶ ɫɪɟɞ-
ɧɸɸ ɩɥɨɫɤɨɫɬɶ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 58 



 
 

2. ȼɵɪɟɠɟɦ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɜɚɥɚ ɨɬɜɟɪɫɬɢɟ ɞɢɚɦɟɬɪɨɦ 20ɦɦ, ɝɥɭɛɢɧɨɣ 30 
ɦɦ. Ⱦɥɹ ɷɬɨɝɨ ɫɞɟɥɚɟɦ ɚɤɬɢɜɧɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ ɜɚɥɚ, ɳɟɥɤɧɭɜ ɩɨ ɧɟɣ ɥɟɜɨɣ 
ɤɧɨɩɤɨɣ ɦɵɲɢ. ȼɨɣɞɟɦ ɜ ɪɟɠɢɦ ɗɋɄɂɁ. Ɉɩɪɟɞɟɥɢɦ ɩɨɥɨɠɟɧɢɟ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɩɨɦɨɳɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɹɦɵɯ, ɜɵɩɨɥɧɢɦ ɤɨɧɬɭɪ ɨɬɜɟɪɫɬɢɹ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ȼɵɣɬɢ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ. ȼ ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ ɜɵɛɪɚɬɶ ɤɨɦɚɧɞɭ ȼɕɊȿɁȺɌɖ 
ȼɕȾȺȼɅɂȼȺɇɂȿɆ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɜɵɪɟɡɚ, ɪɚɫɫɬɨɹɧɢɟ. Ɂɚɜɟɪɲɢɬɶ 
ɨɩɟɪɚɰɢɸ, ɳɟɥɤɧɭɜ ɩɨ ɡɧɚɱɤɭ ɋɈɁȾȺɌɖ ɈȻɔȿ 
 

12. Ⱦɥɹ  ɜɵɩɨɥɧɟɧɢɹ  ɲɩɨɧɨɱɧɨɝɨ  ɩɚɡɚ  ɧɟɨɛɯɨɞɢɦɨ  ɩɨɫɬɪɨɟɧɢɟ  ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ. ȼ ɞɟɪɟɜɟ ɱɟɪɬɟɠɚ ɜɵɛɪɚɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ ZX.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɇɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ ɤɨɦɚɧɞɭ ȼɋɉɈɆɈȽȺɌȿɅɖɇȺə ȽȿɈɆȿɌɊɂə, ɜ ɪɚɫ-
ɤɪɵɜɲɟɣɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ – ɋɆȿɓȿɇɇȺə ɉɅɈɋɄɈɋɌɖ. ɇɚ ɩɚɧɟɥɢ 
ɫɜɨɣɫɬɜ ɡɚɞɚɬɶ ɪɚɫɫɬɨɹɧɢɟ ɪɚɜɧɨɟ ɪɚɞɢɭɫɭ ɜɚɥɚ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɲɩɨɧɨɱɧɵɣ ɩɚɡ-

25 ɦɦ. Ɂɚɜɟɪɲɢɬɶ ɨɩɟɪɚɰɢɸ, ɳɟɥɤɧɭɜ ɩɨ ɡɧɚɱɤɭ ɋɈɁȾȺɌɖ ɈȻɔȿɄɌ.  
3. ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɫɞɟɥɚɬɶ ɚɤɬɢɜɧɨɣ ɫɦɟɳɟɧɧɭɸ ɩɥɨɫɤɨɫɬɶ, ɜɨɣɬɢ ɜ ɪɟɠɢɦ ɗɋɄɂɁ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɉɪɢ ɩɨɦɨɳɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɥɢɧɢɣ ɡɚɞɚɬɶ ɪɚɡɦɟɪɵ ɩɚɡɚ. ɂɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ ɇȿ-
ɉɊȿɊɕȼɇɕɃ ȼȼɈȾ ɈȻɔȿɄɌȺ, ɨɛɜɟɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɤɨɧɬɭɪ ɩɚɡɚ. Ʉɨɦɚɧɞɨɣ 
ɋɄɊɍȽɅȿɇɂȿ, ɡɚɞɚɜ ɪɚɞɢɭɫ 8 ɦɦ, ɡɚɜɟɪɲɢɬɶ ɩɨɫɬɪɨɟɧɢɟ



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14. ȼɵɣɬɢ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ. ȼɵɛɪɚɬɶ ɤɨɦɚɧɞɭ ȼɕɊȿɁȺɌɖ ȼɕȾȺȼɅɂȼȺɇɂȿɆ, ɡɚ-
ɞɚɬɶ ɪɚɫɫɬɨɹɧɢɟ 5 ɦɦ, ɜɵɪɟɡɚɬɶ ɩɚɡ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

15. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɪɟɡɚɬɶ ɮɚɫɤɭ, ɫɞɟɥɚɟɦ ɚɤɬɢɜɧɨɣ ɥɟɜɭɸ ɤɪɨɦɤɭ ɰɢɥɢɧɞɪɚ. ȼɵɛɟɪɟɦ 
ɤɨɦɚɧɞɭ ɎȺɋɄȺ, ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɞɢɦ ɪɚɡɦɟɪ ɮɚɫɤɢ – 5 ɦɦ, ɫɬɚɧɞɚɪɬɧɵɣ ɭɝɨɥ -45  

 
 
 
 
 
 
 
 
 

 

ɝɪɚɞɭɫɨɜ. 
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16. ɋɨɯɪɚɧɢɬɶ ɱɟɪɬɟɠ. ɋɈɏɊȺɇɂɌɖ ɄȺɄ – ɫɨɯɪɚɧɹɟɦ ɱɟɪɬɟɠ ɜ Ʉɨɦɩɚɫɟ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɍɚɤɠɟ ɫɨɯɪɚɧɢɦ ɱɟɪɬɟɠ ɜ ɩɪɨɝɪɚɦɦɟ BMP ɢɥɢ PNG. Ɍɚɤɨɟ ɫɨɯɪɚɧɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ 
ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɱɟɪɬɟɠɚ. 

 
 
 
 

 

5. ɷɬɚɩ ɪɚɛɨɬɵ – ɫɨɡɞɚɧɢɟ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɱɟɪɬɟɠɚ. 
17. ɋɨɡɞɚɬɶ ɧɨɜɵɣ ɱɟɪɬɟɠ. Ɏɨɪɦɚɬ Ⱥ3, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɪɚɬɶ - ȼɂȾɕ - ɋɌȺɇȾȺɊɌɇɕȿ  
 
 
 
 
 
 
 
 
 
 
 
 

ȼ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ – ɨɤɧɨ ɋɏȿɆȺ, ɨɫɬɚɜɥɹɟɦ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɜ ɫɯɟɦɟ, ɝɥɚɜɧɵɣ ɜɢɞ. 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

18. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɟɱɟɧɢɣ ɧɟ ɧɚɞɨ ɪɚɡɪɭɲɚɬɶ ɜɢɞ. ȼɢɞ ɞɨɥɠɟɧ ɛɵɬɶ ɚɤɬɢɜɧɵɦ. ɇɟɨɛ-
ɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɧɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɈȻɈɁɇȺɑȿɇɂə. – Ʌɂɇɂə ɊȺɁɊȿɁȺ. ɓɟɥɤɧɭɬɶ 
ɩɨ ɩɪɟɞɩɨɥɚɝɚɟɦɵɦ ɦɟɫɬɚɦ ɪɚɫɫɟɱɟɧɢɹ ɞɟɬɚɥɢ, ɧɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɨɬɤɥɸɱɢɬɶ ɩɪɨɟɤɰɢɨɧ-
ɧɭɸ ɫɜɹɡɶ, ɜɵɛɪɚɬɶ ɫɟɱɟɧɢɟ. ɉɨɥɭɱɢɜɲɭɸɫɹ ɮɢɝɭɪɭ ɭɫɬɚɧɨɜɢɬɶ ɜ ɧɭɠɧɨɦ ɦɟɫɬɟ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

19. Ⱦɥɹ ɢɡɨɛɪɚɠɟɧɢɹ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ, ɩɨɫɬɪɨɢɬɶ ɦɟɫɬɧɵɣ ɪɚɡɪɟɡ, ɢɫɩɨɥɶɡɭɹ ɤɨɦɚɧɞɭ 
ɨɬɪɟɡɨɤ, ɫɩɥɚɣɧ ɩɨ ɬɨɱɤɚɦ, ɲɬɪɢɯɨɜɤɚ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. ɉɪɨɜɟɞɟɦ ɨɫɟɜɵɟ ɥɢɧɢɢ ɢ ɧɟɞɨɫɬɚɸɳɢɟ ɥɢɧɢɢ ɤɨɧɬɭɪɚ ɧɚ ɫɟɱɟɧɢɹɯ ɢ ɜɢɞɟ. ɉɟɪɟɞ 
ɤɚɠɞɵɦ ɩɨɫɬɪɨɟɧɢɟɦ ɞɟɥɚɦ ɜɢɞ ɚɤɬɢɜɧɵɦ, ɧɚɠɢɦɚɹ ɧɚ ɩɚɧɟɥɢ ɧɚ ɹɪɥɵɤ – ɫɞɟɥɚɬɶ ɜɢɞ 
ɬɟɤɭɳɢɦ. 

 
 
 
 
 



 
21. ɉɨɫɬɚɜɢɦ ɪɚɡɦɟɪɵ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɦ ɤɨɦɚɧɞɵ – ɊȺɁɆȿɊɕ - ɅɂɇȿɃɇɕȿ 
ɊȺɁɆȿɊɕ, ȺȼɌɈɊȺɁɆȿɊ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɪɪɟɤɬɢɪɭɟɦ ɪɚɡɦɟɪɧɵɟ ɱɢɫɥɚ, ɨɬɤɥɸ-
ɱɚɹ ɞɨɩɭɫɤ ɪɚɡɦɟɪɚ, ɢ ɜɫɬɚɜɥɹɹ ɡɧɚɤ ɞɢɚɦɟɬɪɚ ɩɟɪɟɞ ɪɚɡɦɟɪɧɵɦ ɱɢɫɥɨɦ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

22. ȼɫɬɚɜɢɦ ɜ ɱɟɪɬɟɠ ɢɡɨɛɪɚɠɟɧɢɟ ɜɚɥɚ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɦɟɧɸ ɧɚɞɨ ɜɵɛɪɚɬɶ ɤɨɦɚɧɞɭ 
ȼɋɌȺȼɄȺ - ɊɂɋɍɇɈɄ. ȼɵɛɪɚɬɶ ɪɚɧɟɟ ɫɨɯɪɚɧɟɧɧɵɣ ɪɢɫɭɧɨɤ – ɢɡɨɛɪɚɠɟɧɢɟ ɜɚɥɚ ɜ ɩɪɨ-
ɝɪɚɦɦɟ BMP ɢɥɢ PNG. ɉɨɦɟɫɬɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɫɜɨɛɨɞɧɨɦ ɩɨɥɟ ɱɟɪɬɟɠɚ.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

7. Ɂɚɩɨɥɧɢɬɶ ɨɫɧɨɜɧɭɸ ɧɚɞɩɢɫɶ ɱɟɪɬɟɠɚ. ɋɨɯɪɚɧɢɬɶ ɱɟɪɬɟɠ



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 

                      ȼɵɩɨɥɧɟɧɢɟ ɱɟɪɬɟɠɚ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌɖ ɊȺȻɈɌɕ. 
1. Ⱥɧɚɥɢɡ ɮɨɪɦɵ ɱɟɪɬɟɠɚ. 
2. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ. 
9. ȼɵɩɨɥɧɟɧɢɟ ɩɨɫɬɪɨɟɧɢɣ. 
10. ɉɪɨɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ 

11. ɉɪɨɫɬɚɧɨɜɤɚ ɲɟɪɨɯɨɜɚɬɨɫɬɢ , ɨɬɤɥɨɧɟɧɢɣ. 
12. Ɂɚɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɢ  
ɉɨɫɬɪɨɟɧɢɟ ɱɟɪɬɟɠɚ. 

 

 

1. ȼɵɛɨɪ ɮɨɪɦɚɬɚ - Ⱥ3, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ. ɇɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ Ɇȿɇɘ ɜɵɛɪɚɬɶ 
ɋȿɊȼɂɋ - ɆȿɇȿȾɀȿɊ ȾɈɄɍɆȿɇɌȺ - ɩɨɦɟɧɹɬɶ Ⱥ4 ɧɚ Ⱥ3, ɨɪɢɟɧɬɚɰɢɹ – ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɵɣ ɮɨɪɦɚɬ. ȼ ɩɚɧɟɥɢ Ɇȿɇɘ – ɜɵɛɪɚɬɶ ȼɋɌȺȼɄȺ – ȼɂȾ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ – ɭɤɚɡɚɬɶ 
ɦɚɫɲɬɚɛ ɢɡɨɛɪɚɠɟɧɢɹ – 1:2. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɱɟɪɬɟɠɚ ɜɤɥɸɱɢɦ ɪɟɠɢɦ ɈɊɌɈȽȺɇȺɅɖɇɈȿ ɑȿɊɑȿɇɂȿ.  
 
 
 
 
 
 
 
 
 
 
 
 
 



17. ɉɨɫɬɪɨɢɦ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɲɟɫɬɟɪɧɢ, ɢ, ɩɨɥɶɡɭɹɫɶ ɫɢɦɦɟɬɪɢɱɧɵɦ ɨɬɨɛɪɚɠɟɧɢɟɦ, 
ɜɵɩɨɥɧɢɦ ɜɬɨɪɭɸ ɱɚɫɬɶ ɞɟɬɚɥɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɨɤɧɨ ȽȿɈ-
ɆȿɌɊɂə. ɇɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ – ɈɌɊȿɁɈɄ. ɉɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɨɫɶ 
ɫɢɦɦɟɬɪɢɢ ɲɟɫɬɟɪɧɢ. Ɉɬ ɷɬɨɣ ɥɢɧɢɢ ɜɵɩɨɥɧɢɦ ɩɨɫɬɪɨɟɧɢɟ ɩɨɥɨɜɢɧɵ ɞɟɬɚɥɢ. Ɋɚɡɦɟɪɵ 
ɜɵɛɪɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. ɍɞɚɥɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɹɦɵɟ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɚ ɩɚɧɟɥɢ Ɇȿɇɘ ɜɵɛɪɚɬɶ ɊȿȾȺɄɌɈɊ – ɍȾȺɅɂɌɖ – ȼɋɉɈɆɈȽȺɌȿɅɖɇɕȿ 

 

Ɋɂȼɕȿ ɌɈɑɄɂ – ȼ ɌȿɄɍɓȿɆ ȼɂȾȿ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5. ȼɵɞɟɥɢɦ ɪɚɦɤɨɣ ɩɨɥɨɜɢɧɭ ɲɟɫɬɟɪɧɢ, ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦ ɦɟɧɸ ɜɵɛɟɪɟɦ 

ɤɨɦɚɧɞɭ ɋɂɆɆȿɌɊɂə. ɓɟɥɤɧɟɦ ɦɵɲɤɨɣ ɩɨ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɞɟɬɚɥɢ. ɉɪɨɝɪɚɦɦɚ  
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

ɞɨɫɬɪɨɢɬ ɧɢɠɧɸɸ ɱɚɫɬɶ ɤɨɥɟɫɚ. 
20. ɩɨɫɬɪɨɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɤɨɥɟɫɚ ɫɨ ɲɩɨɧɨɱɧɵɦ ɩɚɡɨɦ ɧɚ ɜɢɞɟ ɫɥɟɜɚ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ 
ɜɵɞɟɪɠɚɬɶ ɩɪɨɟɤɰɢɨɧɧɭɸ ɫɜɹɡɶ, ɢɫɩɨɥɶɡɭɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɹɦɵɟ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ɇɚɧɟɫɟɦ ɲɬɪɢɯɨɜɤɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɟɪɟɦ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ 
ɤɨɦɚɧɞ – ȽȿɈɆȿɌɊɂə - ɒɌɊɂɏɈȼɄȺ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɵɛɪɚɬɶ ɭɝɨɥ ɧɚɤɥɨɧɚ ɲɬɪɢɯɨɜ-
ɤɢ, ɫɬɢɥɶ ɲɬɪɢɯɨɜɤɢ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ɉɪɨɫɬɚɜɢɦ ɪɚɡɦɟɪɵ. Ⱦɥɹ ɩɪɨɫɬɚɧɨɜɤɢ ɪɚɡɦɟɪɨɜ ɢɫɩɨɥɶɡɭɟɦ ɤɨɦɚɧɞɵ ɊȺɁɆȿɊɕ - Ʌɂ-
ɇȿɃɇɕɃ ɊȺɁɆȿɊ ɢɥɢ ȺȼɌɈɊȺɁɆȿɊ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɞɚɤɬɢɪɭɟɦ ɪɚɡɦɟɪɧɵɟ  

ɱɢɫɥɚ, ɭɞɚɥɢɜ ɞɨɩɭɫɤɢ, ɢ ɞɨɛɚɜɢɜ ɡɧɚɤɢ ɞɢɚ-
ɦɟɬɪɚ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɢ ɫɬɪɨɢɦ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɲɟɫɬɟɪɧɢ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɟɪɟɦ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧ-
ɞɵ: ɈȻɈɁɇȺɑȿɇɂə - ȼȼɈȾ ɌȺȻɅɂɐɕ. ɓɟɥɤɧɟɦ ɩɨ ɩɪɢɦɟɪɧɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ 
ɬɚɛɥɢɰɵ ɧɚ ɱɟɪɬɟɠɟ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɡɚɞɚɞɢɦ ɩɚɪɚɦɟɬɪɵ ɬɚɛɥɢɰɵ – ɱɢɫɥɨ 
ɫɬɨɥɛɰɨɜ – 3, ɱɢɫɥɨ ɫɬɪɨɤ – 6, ɲɢɪɢɧɚ ɫɬɨɥɛɰɚ– 30, ɜɵɫɨɬɚ ɫɬɪɨɤɢ – 10. 

ɋɤɨɪɪɟɤɬɢɪɭɟɦ ɪɚɡɦɟɪɵ ɬɚɛɥɢɰɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

11. Ɂɚɩɨɥɧɢɦ ɬɚɛɥɢɰɭ.  
 
12. ɉɨɫɬɚɜɢɦ ɡɧɚɤɢ ɲɟɪɨɯɨɜɚɬɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɟɪɟɦ ɈȻɈ-
ɁɇȺɑȿɇɂə – ɒȿɊɈɏɈȼȺɌɈɋɌɖ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɳɟɥɤɧɟɦ ɩɨ ɹɪɥɵɤɭ ɬɟɫɬ. ȼ 
ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɱɟɪɬɟɠɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɨɣ ɫɯɟɦɨɣ ɧɚɛɟɪɟɦ ɧɟɨɛɯɨɞɢ-
ɦɵɣ  
82ɬɟɤɫɬ. ȼɵɛɟɪɟɦ ɬɢɩ ɨɛɪɚɛɨɬɤɢ, ɩɨɫɬɚɜɢɦ ɡɧɚɤɢ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɧɚ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɲɟɫɬɟɪɧɢ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɢ Ⱦɥɹ ɩɪɨɫɬɚɧɨɜɤɢ ɞɨɩɭɫɤɨɜ ɮɨɪɦɵ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɛɚɡɭ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɈȻɈ-
ɁɇȺɑȿɇɂɂ ɧɚɯɨɞɢɦ ɤɨɦɚɧɞɭ ȻȺɁȺ, ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɡɧɚɤ. Ɂɚɬɟɦ ɜɵɛɢɪɚɟɦ ɤɨ-
ɦɚɧɞɭ ȾɈɉɍɋɄ ɎɈɊɆɕ, ɇ ɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɵɛɢɪɚɟɦ ɌȺȻɅɂɐȺ, ɢ ɜɜɨɞɢɦ ɡɧɚ-
ɱɟɧɢɹ – ɡɧɚɤ (ɜɵɛɢɪɚɟɦ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɭɫɥɨɜɧɵɯ ɡɧɚɤɨɜ), ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ 
(ɟɫɥɢ ɨɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɨɛɨɡɧɚɱɟɧɢɢ), ɛɚɡɚ. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɵɛɢɪɚɟɦ ɪɚɫɩɨ-
ɥɨɠɟɧɢɟ ɛɚɡɨɜɨɣ ɬɨɱɤɢ, ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤ. Ⱦɨɛɚɜɥɹɟɦ ɫɬɪɟɥɤɭ (ɢɫ-
ɩɨɥɶɡɭɟɦ ɤɨɦɚɧɞɭ – ɨɬɜɟɬɜɥɟɧɢɟ ɫɨ ɫɬɪɟɥɤɨɣ)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

14. Ɂɚɩɨɥɧɹɟɦ ɨɫɧɨɜɧɭɸ ɧɚɞɩɢɫɶ, ɢ ɩɢɲɟɦ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ.  



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɋɨɡɞɚɧɢɟ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ 

 
ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ 1. ȼ ɩɪɨɝɪɚɦɦɟ Ʉɨɦɩɚɫ-3D ɫɨɡɞɚɬɶ ɱɟɪɬɟɠ ɞɟɬɚɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫ. 
1 (ɬɢɩ ɞɨɤɭɦɟɧɬɚ – ɮɪɚɝɦɟɧɬ). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 1. 
 

Ɂɚɞɚɧɢɟ. 2. ȼɵɩɨɥɧɢɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɦɨɞɟɥɶ ɞɟɬɚɥɢ (ɪɢɫ. 2), ɱɟɪɬɟɠ ɤɨɬɨɪɨɣ 
ɛɵɥ ɫɨɡɞɚɧ ɜ ɡɚɞɚɧɢɢ 1 (ɬɨɥɳɢɧɚ ɩɥɚɫɬɢɧɵ 20 ɦɦ). 
 
 
 
 
 
 
 
 

Ɋɢɫ. 2. 
 

 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. Ɉɬɤɪɨɣɬɟ ɩɪɨɝɪɚɦɦɭ Ʉɨɦɩɚɫ-3D.  

2. ɋɨɡɞɚɣɬɟ ɞɨɤɭɦɟɧɬ Ⱦɟɬɚɥɶ.  
3. ȼ ɞɟɪɟɜɟ ɩɨɫɬɪɨɟɧɢɣ ɭɤɚɠɢɬɟ ɩɥɨɫɤɨɫɬɶ XY (ɪɢɫ. 3).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Ɋɢɫ. 3. 



4.  ɇɚ ɩɚɧɟɥɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ɗɫɤɢɡ (ɪɢɫ. 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 4.  
5. Ɉɬɤɪɨɣɬɟ ɮɪɚɝɦɟɧɬ ɞɟɬɚɥɢ, ɜɵɩɨɥɧɟɧɧɨɣ ɜ ɡɚɞɚɧɢɢ 1.  
 
6. ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ɦɟɧɸ ȼɵɞɟɥɢɬɶ – ɉɨ ɫɬɢɥɸ ɤɪɢɜɨɣ – Ɉɫɧɨɜɧɚɹ. ɇɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟ-

ɧɢɹ ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ Ʉɨɩɢɪɨɜɚɬɶ. ɇɚ ɡɚɩɪɨɫ ɫɢɫɬɟɦɵ Ʉɨɨɪɞɢɧɚɬɵ ɛɚɡɨɜɨɣ ɬɨɱɤɢ ɩɨɦɟɫɬɢɬɟ 
ɤɭɪɫɨɪ ɜ ɧɚɱɚɥɨ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɢ ɡɚɮɢɤɫɢɪɭɣɬɟ ɟɟ ɩɨɥɨɠɟɧɢɟ ɧɚɠɚɬɢɟɦ ɥɟɜɨɣ ɤɧɨɩɤɢ ɦɵɲɢ 
(ɪɢɫ. 5).  

 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 5.  
7.  .ɋɜɟɪɧɢɬɟ ɱɟɪɬɟɠ. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɨɬɤɪɵɬ ɮɚɣɥ ɛɭɞɭɳɟɣ ɞɟɬɚɥɢ. ɇɚɠɦɢɬɟ ɧɚ ɤɧɨɩɤɭ 

ȼɫɬɚɜɢɬɶ ɢɡ ɛɭɮɟɪɚ . ɉɨɦɟɫɬɢɬɟ ɛɚɡɨɜɭɸ ɬɨɱɤɭ ɜ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ, ɡɚɮɢɤɫɢɪɭɣɬɟ 
ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ. Ɂɚɬɟɦ ɩɪɟɪɜɢɬɟ ɤɨɦɚɧɞɭ ɤɧɨɩɤɨɣ , 

ɩɨɤɚɠɢɬɟ ɜɟɫɶ ɷɫɤɢɡ  (ɪɢɫ. 6). 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 6. 
9.  Ɂɚɜɟɪɲɢɬɟ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɷɫɤɢɡɚ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ  

Эɫɤɢɡ (ɪɢɫ. 7). 
 

 

 

 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 7. 
 

10. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɟɬɚɥɢ ɜ ɜɢɞɟ ɷɥɟɦɟɧɬɚ ȼɵɞɚɜɥɢɜɚɧɢɹ ɜɵɡɨɜɢɬɟ ɢɡ ɦɟɧɸ Ɉɩɟɪɚ-
ɰɢɢ ɤɨɦɚɧɞɭ Ɉɩɟɪɚɰɢɹ ɜɵɞɚɜɥɢɜɚɧɢɹ (ɪɢɫ. 8). 
 
 
 
 
 
 
 

Ɋɢɫ. 8. 
 

11. ȼ ɫɬɪɨɤɟ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɨɩɟɪɚɰɢɢ ɜɵɞɚɜɥɢɜɚɧɢɹ ɜɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚ-
ɦɟɬɪɵ: ɩɪɹɦɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɧɚ ɪɚɫɫɬɨɹɧɢɟ, ɜɟɥɢɱɢɧɚ ɪɚɫɫɬɨɹɧɢɹ 20 ɦɦ, ɭɝɨɥ ɧɚɤɥɨɧɚ 0 
(ɪɢɫ. 9), ɬɢɩ ɩɨɫɬɪɨɟɧɢɹ ɬɨɧɤɨɣ ɫɬɟɧɤɢ – ɧɟɬ (ɪɢɫ. 10). 
 
 

 

Ɋɢɫ. 9. 
 

 

Ɋɢɫ. 10. 

12. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɫɨɡɞɚɬɶ ɨɛɴɟɤɬ . ɋɪɚɜɧɢɬɟ ɩɨɥɭɱɢɜɲɭɸɫɹ ɞɟɬɚɥɶ ɫ ɨɛɪɚɡ-
ɰɨɦ (ɪɢɫ. 11). 
 ɋɨɯɪɚɧɢɬɟ ɩɨɥɭɱɢɜɲɭɸɫɹ ɞɟɬɚɥɶ ɩɨɞ ɧɨɦɟɪɨɦ ɩɪɚɤɬɢɱɟɫɤɨɣ  
ɪɚɛɨɬɵ. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 13. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɉɨɫɬɪɨɟɧɢɟ 3D-ɦɨɞɟɥɟɣ ɩɪɨɫɬɵɯ ɬɟɥ 

 

ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ 1. ȼ ɩɪɨɝɪɚɦɦɟ Ʉɨɦɩɚɫ-3D ɫɨɡɞɚɬɶ ɦɨɞɟɥɢ ɲɟɫɬɢɝɪɚɧɧɨɣ ɩɪɢɡɦɵ, ɭɫɟɱɟɧ-
ɧɨɣ ɩɢɪɚɦɢɞɵ ɢ ɰɢɥɢɧɞɪɚ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ ɜɵɞɚɜɥɢɜɚɧɢɹ (ɪɢɫ. 1). Ɋɚɡɦɟɪɵ ɩɪɨɢɡ-
ɜɨɥɶɧɵɟ. 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Ɋɢɫ. 1. 
 
 



ɉɪɢɦɟɱɚɧɢɟ: ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɭɫɟɱɟɧɧɭɸ ɩɢɪɚɦɢɞɭ, ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ 
ɜ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɫɭɠɟɧɢɟ ɢ ɡɚɞɚɬɶ ɭɝɨɥ ɫɭɠɟɧɢɹ ɧɟ ɪɚɜɧɵɣ ɧɭɥɸ. ɂɡɨɦɟɬɪɢɹ – YXZ. Ⱦɥɹ 
ɷɫɤɢɡɚ ɜɵɛɟɪɢɬɟ ɩɥɨɫɤɨɫɬɶ XY. ɐɟɧɬɪ ɷɫɤɢɡɚ ɞɨɥɠɟɧ ɫɨɜɩɚɞɚɬɶ ɫ ɧɚɱɚɥɨɦ ɤɨɨɪɞɢɧɚɬ. 
 

Ɂɚɞɚɧɢɟ 2. ȼ ɩɪɨɝɪɚɦɦɟ Ʉɨɦɩɚɫ-3D ɫɨɡɞɚɬɶ ɦɨɞɟɥɢ ɰɢɥɢɧɞɪɚ, ɤɨɧɭɫɚ, ɲɚɪɚ ɢ ɬɨɪɚ 
ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ ɜɪɚɳɟɧɢɹ (ɪɢɫ. 2). Ɋɚɡɦɟɪɵ ɩɪɨɢɡɜɨɥɶɧɵɟ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 2. 
 

ɉɪɢɦɟɱɚɧɢɟ: ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɶ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ ɜɪɚɳɟɧɢɹ, ɜ 
ɷɫɤɢɡɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɚ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɨɫɶ ɫɢɦɦɟɬɪɢɢ. 
 

Ɂɚɞɚɧɢɟ 3. ɋɨɡɞɚɬɶ ɦɨɞɟɥɶ ɩɪɭɠɢɧɵ ɫ ɩɨɦɨɳɶɸ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ (ɪɢɫ. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 3.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  
1. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɫɤɢɡɚ-ɬɪɚɟɤɬɨɪɢɢ ɜɵɛɟɪɢɬɟ ɜ Ⱦɟɪɟɜɟ ɩɨɫɬɪɨɟɧɢɣ ɩɥɨɫɤɨɫɬɶ ɏɍ 

ɢ ɜ Ƚɥɚɜɧɨɦ ɦɟɧɸ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Ɉɩɟɪɚɰɢɢ -   
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɪɢɜɵɟ - ɐɢɥɢɧɞɪɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶ.   

2. ȼ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɭɤɚɠɢɬɟ ɭɤɚɡɚɬɶ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ, ɱɢɫɥɨ ɜɢɬɤɨɜ  
 
- 5, ɲɚɝ - 15, ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɫɬɪɨɟɧɢɹ - ɩɪɹɦɨɟ, ɧɚɩɪɚɜɥɟɧɢɟ ɧɚɜɢɜɤɢ - ɩɪɚɜɨɟ, ɞɢɚɦɟɬɪ 
ɫɩɢɪɚɥɢ 50 (ɪɢɫ. 4).  



 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 4. 
3. Ɂɚɮɢɤɫɢɪɭɣɬɟ  ɩɨɫɬɪɨɟɧɢɟ  ɷɫɤɢɡɚ-ɬɪɚɟɤɬɨɪɢɢ  ɧɚɠɚɬɢɟɦ  ɤɧɨɩɤɢ  

ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ . 
 

4. ɗɫɤɢɡ-ɫɟɱɟɧɢɟ ɫɬɪɨɢɬɫɹ ɜ ɞɪɭɝɨɣ ɩɥɨɫɤɨɫɬɢ. ȼ Ⱦɟɪɟɜɟ ɩɨɫɬɪɨɟɧɢɣ ɜɵɛɟɪɢɬɟ 
ɩɥɨɫɤɨɫɬɶ ZX, ɩɟɪɟɣɞɢɬɟ ɜ Эɫɤɢɡ ɢ ɫɨɡɞɚɣɬɟ ɧɚ ɤɨɧɰɟ ɫɩɢɪɚɥɢ ɨɤɪɭɠɧɨɫɬɶ, ɪɚɞɢɭɫ ɤɨɬɨɪɨɣ 
ɪɚɜɟɧ 5 (ɪɢɫ. 5). Ɂɚɮɢɤɫɢɪɭɣɬɟ ɩɨɫɬɪɨɟɧɢɟ. ȼɵɣɞɢɬɟ ɢɡ ɪɟɠɢɦɚ ɷɫɤɢɡɚ. 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 5.  
5.  ȼɵɛɟɪɢɬɟ ɩɭɧɤɬ ɦɟɧɸ Ɉɩɟɪɚɰɢɢ – Ɉɩɟɪɚɰɢɹ – Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ. ȼ 

 
ɞɟɪɟɜɟ ɩɨɫɬɪɨɟɧɢɣ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ ɋɩɢɪɚɥɶ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ 1 (ɪɢɫ. 6) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ 
ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 6. 
 

6. ɋɪɚɜɧɢɬɟ ɩɨɥɭɱɢɜɲɭɸɫɹ ɦɨɞɟɥɶ ɩɪɭɠɢɧɵ ɫ ɨɛɪɚɡɰɨɦ (ɪɢɫ. 3). ɋɨɯɪɚɧɢɬɟ ɮɚɣɥ.  
 



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  
ɉɨɫɬɪɨɟɧɢɟ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɞɟɬɚɥɟɣ 

 

ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ. ȼɵɩɨɥɧɢɬɶ ɬɪɟɯɦɟɪɧɭɸ ɦɨɞɟɥɶ ɞɟɬɚɥɢ ȼɚɥ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɪɚɳɟɧɢɹ.  
Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ 

1. ɋɨɡɞɚɣɬɟ ɧɨɜɭɸ ɞɟɬɚɥɶ ɢ ɫɨɯɪɚɧɢɬɟ ɟѐ ɩɨɞ ɢɦɟɧɟɦ ȼɚɥ.  
2. ɍɫɬɚɧɨɜɢɬɟ ɨɪɢɟɧɬɚɰɢɸ ɂɡɨɦɟɬɪɢɹ XYZ.  

3. ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ Эɫɤɢɡ   ɧɚ ɩɥɨɫɤɨɫɬɢ ZY.  

4. ɇɚɠɦɢɬɟ   ɤɧɨɩɤɭ   ɇɟɩɪɟɪɵɜɧɵɣ   ɜɜɨɞ   ɨɛɴɟɤɬɨɜ       ɧɚ   ɩɚɧɟɥɢ   

Ƚɟɨɦɟɬɪɢɹ  . ɉɨɫɬɪɨɣɬɟ ɡɚɦɤɧɭɬɭɸ ɥɨɦɚɧɭɸ ɥɢɧɢɸ (ɪɢɫ. 1).  
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 1 
 

5. ɂɡɦɟɧɢɬɟ ɫɬɢɥɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɨɬɪɟɡɤɚ ɫ Ɉɫɧɨɜɧɚɹ ɧɚ Ɉɫɟɜɚɹ. ɇɚɧɟɫɢɬɟ ɪɚɡɦɟɪɵ 
(ɪɢɫ. 2).  

 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 2 

6. Ɂɚɤɪɨɣɬɟ Эɫɤɢɡ  .  

7. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɉɩɟɪɚɰɢɹ ɜɪɚɳɟɧɢɹ   ɧɚ ɩɚɧɟɥɢ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɞɟɬɚɥɢ   

(ɪɢɫ. 3).  
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 3 
 
 

 

39 



8. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɥɨɲɧɨɝɨ ɬɟɥɚ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɮɟɪɨɢɞ   ɧɚ ɡɚɤɥɚɞɤɟ ɉɚɪɚ-
ɦɟɬɪɵ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ.  

9. Ɂɚɬɟɦ ɨɬɤɪɨɣɬɟ ɡɚɤɥɚɞɤɭ Ɍɨɧɤɚɹ ɫɬɟɧɤɚ.   

10. Ɉɬɤɪɨɣɬɟ ɫɩɢɫɨɤ Ɍɢɩ ɩɨɫɬɪɨɟɧɢɹ ɬɨɧɤɨɣ ɫɬɟɧɤɢ  ɢ ɭɤɚɠɢɬɟ ɜɚɪɢɚɧɬ ɇɟɬ.  

11. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ — ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɢɬ ɩɨɫɬɪɨɟɧɢɟ ɬɟɥɚ ɜɪɚ-
ɳɟɧɢɹ (ɪɢɫ. 4). 

 
 
 
 
 
 
 

 

Ɋɢɫ. 4 

12. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ʉɚɫɚɬɟɥɶɧɚɹ ɩɥɨɫɤɨɫɬɶ  ɧɚ Ɋɚɫɲɢɪɟɧɧɨɣ ɩɚɧɟɥɢ ɤɨɦɚɧɞ ɫɨɡ-
ɞɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɟɣ (ɪɢɫ. 5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ɋɢɫ. 5 13. ɍɤɚɠɢ-

ɬɟ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɝɪɚɧɶ ɜɚɥɚ (ɪɢɫ. 6). 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 6 
 
14. ȼ Ⱦɟɪɟɜɟ ɦɨɞɟɥɢ ɭɤɚɠɢɬɟ ɉɥɨɫɤɨɫɬɶ ZY. ɉɨɫɥɟ ɷɬɨɝɨ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢ-

ɚɧɬɨɜ ɩɥɨɫɤɨɫɬɟɣ ɫɨɤɪɚɬɢɬɫɹ ɞɨ ɞɜɭɯ. Ⱦɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɧɭɠɧɨɝɨ ɜɚɪɢɚɧ-
ɬɚ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɉɨɥɨɠɟɧɢɟ  

2  ɧɚ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ.  

15. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ  — ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɢɬ ɩɨɫɬɪɨɟɧɢɟ ɤɚɫɚɬɟɥɶ-
ɧɨɣ ɩɥɨɫɤɨɫɬɢ. 
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16. ȼ Ⱦɟɪɟɜɟ ɦɨɞɟɥɢ ɳɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɥɚɜɢɲɟɣ ɦɵɲɢ ɧɚ ɷɥɟɦɟɧɬɟ Ʉɚɫɚɬɟɥɶɧɚɹ 
ɩɥɨɫɤɨɫɬɶ:1 ɢ ɜɵɩɨɥɧɢɬɟ ɢɡ ɤɨɧɬɟɤɫɬɧɨɝɨ ɦɟɧɸ ɤɨɦɚɧɞɭ  
Эɫɤɢɡ ɢɡ ɛɢɛɥɢɨɬɟɤɢ. 

17. ȼ Ⱦɟɪɟɜɟ ɛɢɛɥɢɨɬɟɤɢ ɨɬɤɪɨɣɬɟ ɩɚɩɤɭ ɉɚɡɵ ɢ ɛɨɛɵɲɤɢ. 
 
18. ȼ ɫɩɢɫɤɟ ɷɥɟɦɟɧɬɨɜ ɩɚɩɤɢ ɭɤɚɠɢɬɟ ɉɚɡ 1. ȼ ɨɤɧɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɛɭ-

ɞɟɬ ɩɨɤɚɡɚɧ ɟɝɨ ɤɨɧɬɭɪ.  
19. ȼ ɩɨɥɹ ɤɨɨɪɞɢɧɚɬ ɬɨɱɤɢ ɩɪɢɜɹɡɤɢ ɷɫɤɢɡɚ ɩɨ ɨɫɹɦ X ɢ Y ɧɚ ɉɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɜɟɞɢɬɟ 

ɡɧɚɱɟɧɢɟ 0. ȼ ɩɨɥɟ ɍɝɨɥ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 90 ɝɪɚɞɭɫɨɜ. 

ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ . 

20. ȼ Ⱦɟɪɟɜɟ ɦɨɞɟɥɢ ɩɨɹɜɢɬɫɹ ɧɨɜɵɣ ɷɥɟɦɟɧɬ Эɫɤɢɡ:2. 
 
21. ɓɟɥɤɧɢɬɟ ɧɚ ɷɥɟɦɟɧɬɟ Эɫɤɢɡ:2 ɩɪɚɜɨɣ ɤɥɚɜɢɲɟɣ ɦɵɲɢ ɢ ɜɵɩɨɥɧɢɬɟ ɢɡ ɤɨɧɬɟɤɫɬ-

ɧɨɝɨ ɦɟɧɸ ɤɨɦɚɧɞɭ Ɋɟɞɚɤɬɢɪɨɜɚɬɶ. ɋɢɫɬɟɦɚ ɩɟɪɟɣɞɟɬ ɜ ɪɟɠɢɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɷɫɤɢɡɚ (ɪɢɫ. 7). 

 
22. ɗɫɤɢɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɤɨɧɬɭɪ ɫ ɪɚɡɦɟɪɚɦɢ. Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ 

ɷɫɤɢɡɚ ɧɭɠɧɨ ɢɡɦɟɧɢɬɶ ɪɚɡɦɟɪɵ (ɜɵɩɨɥɧɢɬɟ ɞɜɨɣɧɨɣ ɳɟɥɱɨɤ ɦɵɲɶɸ ɧɚ ɪɚɡɦɟɪ-
ɧɨɣ ɧɚɞɩɢɫɢ ɪɚɡɦɟɪɚ, ɜɜɟɞɢɬɟ ɧɭɠɧɨɟ ɱɢɫɥɨ) ɢ ɩɪɚɜɢɥɶɧɨ ɪɚɡɦɟɫɬɢɬɶ ɤɨɧɬɭɪ. ɉɨ-
ɫɬɪɨɣɬɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɢ ɩɪɢɫɜɨɣɬɟ ɟɦɭ ɡɧɚɱɟɧɢɟ 12 ɦɦ — 
ɤɨɧɬɭɪ ɡɚɣɦɟɬ ɩɪɚɜɢɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜ ɷɫɤɢɡɟ (ɪɢɫ. 8). 

 
 
 
 
 
 
 
 
 

Ɋɢɫ. 7 Ɋɢɫ. 8 

23. Ɂɚɤɪɨɣɬɟ  ɷɫɤɢɡ  ɢ  ɩɪɢɦɟɧɢɬɟ  ɤ  ɧɟɦɭ  ɨɩɟɪɚɰɢɸ  ȼɵɪɟɡɚɬɶ 

ɜɵɞɚɜɥɢɜɚɧɢɟɦ ɜ ɩɪɹɦɨɦ  ɧɚɩɪɚɜɥɟɧɢɢ  ɫ  ɬɢɩɨɦ  ɩɨɫɬɪɨɟɧɢɹ  ɇɚ  
ɪɚɫɫɬɨɹɧɢɟ ɪɚɜɧɨɟ 4 ɦɦ (ɪɢɫ. 9). 

 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 9  

24. ɇɚ ɱɟɬɵɪɟɯ ɤɪɭɝɥɵɯ ɪɟɛɪɚɯ ɩɨɫɬɪɨɣɬɟ ɮɚɫɤɢ  ɞɥɢɧɨɣ 1.6 ɦɦ ɩɨɞ ɭɝɥɨɦ 45 ɝɪɚ-
ɞɭɫɨɜ (ɩɨɤɚɡɚɧɨ ɫɬɪɟɥɤɚɦɢ) (ɪɢɫ. 11). 



 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 11 25. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨ-
ɯɪɚɧɢɬɶ. Ɂɚɤɪɨɣɬɟ ɨɤɧɨ ɞɨɤɭɦɟɧɬɚ. 

18. .  
 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  

ɋɨɡɞɚɧɢɟ 3-D ɦɨɞɟɥɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ . 

ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌɖ ɊȺȻɈɌɕ. 
 

ɐɟɥɶ ɪɚɛɨɬɵ – ɧɚɭɱɢɬɶɫɹ ɫɨɡɞɚɜɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 3-D ɦɨɞɟɥɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ (ɉɪɢɡɦɚ, 
ɰɢɥɢɧɞɪ, ɤɨɧɭɫ, ɩɢɪɚɦɢɞɚ) 

 

ɉɨɫɬɪɨɟɧɢɟ ɱɟɪɬɟɠɚ. 
 

1. ɉɨɫɬɪɨɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ ɧɚɱɧɟɦ ɫ ɜɵɩɨɥɧɟɧɢɹ 3-D ɦɨɞɟɥɟɣ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɜɵɩɨɥɧɢɦ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢɡɦɵ, ɰɢɥɢɧɞɪɚ, ɤɨɧɭɫɚ, ɩɢɪɚɦɢɞɵ.  

ɋɨɡɞɚɬɶ - ɞɟɬɚɥɶ. Ɉɪɢɟɧɬɚɰɢɹ – ɢɡɨɦɟɬɪɢɹ XYZ. 

 

 

 

 

 

 

 

 

 

2. ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɪɚɫɤɪɵɜɚɟɦ ɨɤɧɨ – ɇȺɑȺɅɈ ɄɈɈɊȾɂɇȺɌ ɢ ɜɵɛɢɪɚɟɦ ɩɥɨɫɤɨɫɬɶ ZX. 

 

 

 

21. ȼɤɥɸɱɚɟɦ  ɪɟɠɢɦɗɋɄɂɁ.ɇɚ  ɤɨɦɩɚɤɬɧɨɣ  ɩɚɧɟɥɢ  ɜɵɛɢɪɚɟɦ  ȽȿɈɆȿɌɊɂə  – 



ɉɊəɆɈɍȽɈɅɖɇɂɄ-ɆɇɈȽɈɍȽɈɅɖɇɂɄ. 
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ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɟɦ- ɤɨɥɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ -6, ɩɨ ɨɩɢɫɚɧɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɞɢɚ-
ɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ 60, ɫɬɢɥɶ ɥɢɧɢɢ – ɨɫɧɨɜɧɚɹ. ɓɟɥɤɚɟɦ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɰɟɧ-
ɬɪɭ ɨɛɨɡɧɚɱɟɧɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɉɨɹɜɥɹɟɬɫɹ ɮɚɧɬɨɦ ɢɡɨɛɪɚɠɟɧɢɹ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ. ȼɬɨ-
ɪɵɦ ɳɟɥɱɤɨɦ ɩɨɞɬɜɟɪɠɞɚɟɦ ɫɨɡɞɚɧɢɟ ɷɫɤɢɡɚ. 

ȼɵɯɨɞɢɦ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ, ɳɟɥɤɧɭɜ ɩɨ ɹɪɥɵɤɭ. ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɊȿȾȺɄ-
ɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ. – ɈɉȿɊȺɐɂə ȼɕȾȺȼɅɂȼȺɇɂə. ɇɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɟɦ ɪɚɫ-
ɫɬɨɹɧɢɟ -80. ɓɟɥɤɚɟɦ ɩɨ ɤɧɨɩɤɟ – ɋɈɁȾȺɌɖ ɈȻɔȿɄɌ. 
 

 

 

 

 

 

 

 

 

 

 

 

 



5. ɋɨɯɪɚɧɢɦ ɢɡɨɛɪɚɠɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɎȺɃɅ – ɋɈɏɊȺɇɂɌɖ ɄȺɄ - ɢɦɹ 
ɮɚɣɥɚ ɉɊɂɁɆȺ - ɜɵɛɪɚɬɶ ɩɚɩɤɭ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɞɨɤɭɦɟɧɬɚ – ɫɨɯɪɚɧɢɬɶ.  

6. ɋɥɟɞɭɸɳɟɟ ɩɨɫɬɪɨɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɬɟɥɨ – ɰɢɥɢɧɞɪ. ɗɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɬɟɥɨ ɦɨɠ-
ɧɨ ɫɨɡɞɚɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ. ɉɟɪɜɵɣ ɫɩɨɫɨɛ ɚɧɚɥɨɝɢɱɟɧ ɩɪɟɞɵɞɭɳɟɦɭ. ɋɨɡɞɚɟɬɫɹ ɷɫɤɢɡ 
ɨɤɪɭɠɧɨɫɬɢ. Ɂɚɬɟɦ ɩɪɢ ɩɨɦɨɳɢ ɨɩɟɪɚɰɢɢ ɜɵɞɚɜɥɢɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɰɢɥɢɧɞɪ. ȼɬɨɪɨɣ 
ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɰɢɥɢɧɞɪ ɹɜɥɹɟɬɫɹ ɬɟɥɨɦ ɜɪɚɳɟɧɢɹ. Ⱦɥɹ ɟɝɨ ɩɨ-
ɫɬɪɨɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɡɚɞɚɬɶ ɨɫɶ ɜɪɚɳɟɧɢɹ ɢ ɨɬɪɟɡɨɤ ɧɚɩɪɚɜɥɹɸɳɟɣ. ȼɵɩɨɥɧɢɦ ɩɨɫɬɪɨɟ-
ɧɢɟ ɰɢɥɢɧɞɪɚ ɜɬɨɪɵɦ ɫɩɨɫɨɛɨɦ.  

 

 

 

 

 

 

 

 

Ɉɪɢɟɧɬɚɰɢɹ – ɢɡɨɦɟɬɪɢɹ XYZ. ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɪɚɫɤɪɵɜɚɟɦ ɨɤɧɨ – ɇȺɑȺ-
ɅɈ ɄɈɈɊȾɂɇȺɌ, ɜɵɛɢɪɚɟɦ ɩɥɨɫɤɨɫɬɶ ZY, ɳɟɥɤɧɭɜ ɩɨ ɹɪɥɵɤɭ. 

 

24. ȼɯɨɞɢɦ ɜ ɪɟɠɢɦ – ɗɋɄɂɁ. ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɈȻɈɁɇȺɑȿɇɂȿ – ɈɋȿȼȺə 
Ʌɂɇɂə ɉɈ ȾȼɍɆ ɌɈɑɄȺɆ. ɉɪɨɜɨɞɢɦ ɜɟɪɬɢɤɚɥɶɧɭɸ ɨɫɟɜɭɸ, ɫɨɜɦɟɳɚɹ ɟɟ ɫ ɰɟɧɬɪɨɦ 
ɩɥɨɫɤɨɫɬɢ. Ⱦɢɚɦɟɬɪ ɨɫɧɨɜɚɧɢɹ ɰɢɥɢɧɞɪɚ 50ɦɦ, ɜɵɫɨɬɚ 80 ɦɦ. Ɂɚɞɚɞɢɦ ɩɚɪɚɦɟɬɪɵ ɩɪɢ 
ɩɨɦɨɳɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɹɦɵɯ. ɉɪɨɜɟɞɟɦ ɨɩɟɪɚɰɢɟɣ ɈɌɊȿɁɈɄ ɨɛɪɚ-
ɡɭɸɳɭɸ, ɫɬɢɥɶ ɥɢɧɢɢ - ɨɫɧɨɜɧɚɹ. 

 

 

 

 

 

 

 

 

 

7. ȼɵɯɨɞɢɦ ɢɡ ɪɟɠɢɦɚ ɷɫɤɢɡ. ȼ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɞɟɬɚɥɢ ɜɵɛɢɪɚɟɦ ɈɉȿɊȺɐɂə 
ȼɊȺɓȿɇɂə. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɢɦɚɟɦ ɧɚ ɹɪɥɵɤ ɈɉȿɊȺɐɂə ȼɕȾȺȼɅɂȼȺɇɂə ɢ ɠɞɟɦ 
ɪɚɫɤɪɵɬɢɹ ɩɚɧɟɥɢ. ȼɵɛɢɪɚɟɦ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɤɨɦɚɧɞ ɈɉȿɊȺɐɂə ȼɊȺɓȿɇɂə. 
ɓɟɥɤɧɭɬɶ ɩɨ ɨɤɧɭ - ɫɨɡɞɚɬɶ ɨɛɴɟɤɬ. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. ɋɨɯɪɚɧɹɟɦ ɢɡɨɛɪɚɠɟɧɢɟ ɰɢɥɢɧɞɪɚ.  

10. ɋɥɟɞɭɸɳɟɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɬɟɥɨ – ɤɨɧɭɫ. Ʉɨɧɭɫ- ɬɟɥɨ ɜɪɚɳɟɧɢɹ, ɢ, ɩɨɷɬɨɦɭ, ɦɵ ɛɭɞɟɦ 
ɫɨɡɞɚɜɚɬɶ ɟɝɨ ɩɪɢ ɩɨɦɨɳɢ ɨɩɟɪɚɰɢɢ ɜɪɚɳɟɧɢɹ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɭɫɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨ-
ɜɟɫɬɢ ɨɫɶ ɢ ɨɛɪɚɡɭɸɳɭɸ ɤɨɧɭɫɚ. ȼɵɛɢɪɚɟɦ ɨɪɢɟɧɬɚɰɢɸ – ɢɡɨɦɟɬɪɢɹ XYZ. ȼ ɞɟɪɟɜɟ ɦɨ-
ɞɟɥɢ ɪɚɫɤɪɵɜɚɟɦ ɨɤɧɨ – ɇȺɑȺɅɈ ɄɈɈɊȾɂɇȺɌ, ɜɵɛɢɪɚɟɦ ɩɥɨɫɤɨɫɬɶ ZY, ɳɟɥɤɧɭɜ ɩɨ 
ɹɪɥɵɤɭ. 

11. ȼɯɨɞɢɦ ɜ ɪɟɠɢɦ – ɗɋɄɂɁ. ȼ ɤɨɦɩɚɤɬɧɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɈȻɈɁɇȺɑȿɇɂȿ – ɈɋȿȼȺə 
Ʌɂɇɂə ɉɈ ȾȼɍɆ ɌɈɑɄȺɆ. ɉɪɨɜɨɞɢɦ ɜɟɪɬɢɤɚɥɶɧɭɸ ɨɫɟɜɭɸ, ɫɨɜɦɟɳɚɹ ɟɟ ɫ ɰɟɧɬɪɨɦ 
ɩɥɨɫɤɨɫɬɢ. ɉɨɫɬɪɨɢɦ ɭɫɟɱɟɧɧɵɣ ɤɨɧɭɫ, ɢɦɟɸɳɢɣ ɧɢɠɧɟɟ ɨɫɧɨɜɚɧɢɟ – ɞɢɚɦɟɬɪɨɦ 60, 
ɜɟɪɯɧɟɟ ɨɫɧɨɜɚɧɢɟ – ɞɢɚɦɟɬɪɨɦ 30, ɜɵɫɨɬɭ 70. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɩɨɫɬɪɨɢɬɶ ɨɛ-
ɪɚɡɭɸɳɭɸ, ɡɚɞɚɞɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɩɪɹɦɵɦɢ ɭɤɚɡɚɧɧɵɟ ɪɚɫɫɬɨɹɧɢɹ (ȽȿɈɆȿɌɊɂə  

– ɉȺɊȺɅȿɅɖɇɕȿ ɉɊəɆɕȿ). ɉɪɨɜɟɞɟɦ ɨɬɪɟɡɨɤ ɨɛɪɚɡɭɸɳɟɣ, ɫɬɢɥɶ ɥɢɧɢɢ – ɨɫɧɨɜɧɚɹ. 
 

 

 

 

 

 

 

 

 



 

 

26. ȼɵɯɨɞɢɦ ɢɡ ɪɟɠɢɦɚ ɷɫɤɢɡ. ȼ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɞɟɬɚɥɢ ɜɵɛɢɪɚɟɦ ɈɉȿɊȺɐɂə ȼɊȺɓȿ-
ɇɂə. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɢɦɚɟɦ ɧɚ ɈɉȿɊȺɐɂə ȼɕȾȺȼɅɂȼȺɇɂə ɢ ɠɞɟɦ ɪɚɫɤɪɵɬɢɹ ɩɚɧɟ-
ɥɢ. ȼɵɛɢɪɚɟɦ ɡɚɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ  

 

 

 

 

 

 

 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɟ ɧɚ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɜɜɨɞɢɬɶ ɧɟ ɧɚɞɨ. ɓɟɥɤɧɭɬɶ ɩɨ ɨɤɧɭ - 
ɫɨɡɞɚɬɶ ɨɛɴɟɤɬ. 

 

13. ɋɨɯɪɚɧɹɟɦ ɢɡɨɛɪɚɠɟɧɢɟ ɤɨɧɭɫɚ.  

14. ɉɨɫɬɪɨɢɦ ɩɢɪɚɦɢɞɭ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɢɪɚɦɢɞɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɤɨɦɚɧɞɨɣ ɈɉȿɊȺɐɂə 

ȼɕȾȺȼɅɂȼȺɇɂə. ȼ ɞɟɪɟɜɟ ɦɨɞɟɥɢ ɪɚɫɤɪɵɜɚɟɦ ɨɤɧɨ – ɇȺɑȺɅɈ ɄɈɈɊȾɂɇȺɌ ɢ ɜɵ-
ɛɢɪɚɟɦ ɩɥɨɫɤɨɫɬɶ ZX.  

15. ȼɨɣɬɢ ɜ ɪɟɠɢɦ ɗɋɄɂɁ. ȼ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ ȽȿɈɆȿɌɊɂə ɜɵɛɪɚɬɶ ɆɇɈ-
ȽɈɍȽɈɅɖɇɂɄ. ȼ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ 5, ɩɨ ɨɩɢɫɚɧɧɨɣ ɨɤɪɭɠɧɨ-
ɫɬɢ, ɞɢɚɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ 70. ɓɟɥɤɧɭɬɶ ɩɨ ɰɟɧɬɪɭ ɩɥɨɫɤɨɫɬɢ. ȼɵɣɬɢ ɢɡ ɪɟɠɢɦɚ ɗɋɄɂɁ.  

16. ȼ - ɊȿȾȺɄɌɂɊɈȼȺɇɂȿ ȾȿɌȺɅɂ ɜɵɛɢɪɚɟɦ ɈɉȿɊȺɐɂə ȼɕȾȺȼɅɂȼȺɇɂə. ɉɨɹɜɢɥ-
ɫɹ ɮɚɧɬɨɦ ɩɪɢɡɦɵ. ȼ ɩɚɧɟɥɢ ɫɜɨɣɫɬɜ ɡɚɞɚɞɢɦ ɜɵɫɨɬɭ ɞɟɬɚɥɢ – 80ɦɦ. ȼɵɛɢɪɚɟɦ ɹɪɥɵɤ 
ɍɄɅɈɇ ȼɇɍɌɊɖ ɢ ɳɟɥɤɚɟɦ ɩɨ ɨɤɧɭ ɍȽɈɅ, ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɹ ɟɝɨ ɞɨ ɩɨɥɧɨɝɨ ɢɫ-
ɱɟɡɧɨɜɟɧɢɹ ɮɢɝɭɪɵ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɢɪɚɦɢɞɚ ɢɫɱɟɡɥɚ, ɞɟɥɚɟɦ ɨɞɢɧ ɳɟɥɱɨɤ ɜ ɨɛɪɚɬɧɭɸ 
ɫɬɨɪɨɧɭ. ɇɚɠɢɦɚɟɦ ɧɚ ɫɬɪɟɥɤɭ – ɋɈɁȾȺɌɖ ɈȻɔȿɄɌ. ɋɨɯɪɚɧɹɟɦ ɢɡɨɛɪɚɠɟɧɢɟ 
ɩɢɪɚɦɢɞɵ. 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 
Ɋɚɡɪɚɛɨɬɤɚ 3-D ɦɨɞɟɥɟɣ 

 
ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ. ɋɨɡɞɚɬɶ ɬɪɟɯɦɟɪɧɭɸ ɦɨɞɟɥɶ ɤɨɪɩɭɫɧɨɣ ɞɟɬɚɥɢ (ɪɢɫ. 1) 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 1  

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ: 
1. ɋɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ - ɞɟɬɚɥɶ.  

 
2. ȼɵɛɟɪɢɬɟ ɮɪɨɧɬɚɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ XY ɜ Ⱦɟɪɟɜɟ ɦɨɞɟɥɢ ɢ ɫɨɡɞɚɣɬɟ ɧɚ ɧɟɣ ɧɨɜɵɣ 

ɷɫɤɢɡ.   
3. ɇɚɱɟɪɬɢɬɟ ɜ ɷɫɤɢɡɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ. ɉɪɨɫɬɚɜɶɬɟ ɧɚ 

ɟɝɨ ɫɬɨɪɨɧɚɯ ɜɟɪɬɢɤɚɥɶɧɵɣ ɪɚɡɦɟɪ 50 ɦɦ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ – 60 ɦɦ. ɉɪɹɦɨɭɝɨɥɶɧɢɤ 
ɩɟɪɟɫɬɪɨɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɫɬɚɜɥɟɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ.  

4. Ɂɚɤɨɧɱɢɬɟ ɷɫɤɢɡ.  
 

5. ɉɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ Ɉɩɟɪɚɰɢɹ ɜɵɞɚɜɥɢɜɚɧɢɹ ɫɨɡɞɚɣɬɟ ɨɫɧɨɜɚɧɢɟ; ɜɵɛɟɪɢɬɟ 
ɉɪɹɦɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɵɞɚɜɥɢɜɚɧɢɹ ɢ ɜɜɟɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɜɵɞɚɜɥɢɜɚɧɢɹ 20 ɦɦ.   

6. ɉɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ ɋɤɪɭɝɥɟɧɢɟ ɫɤɪɭɝɥɢɬɟ ɬɪɢ ɪɟɛɪɚ ɫ ɨɛɳɟɣ ɜɟɪɲɢɧɨɣ ɪɚ-
ɞɢɭɫɨɦ 6 ɦɦ (ɪɟɛɪɚ ɞɥɹ ɫɤɪɭɝɥɟɧɢɹ ɭɤɚɡɚɧɵ ɫɬɪɟɥɤɚɦɢ ɧɚ ɪɢɫ.  
2).  
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 2. 
 

7. ɉɨɜɟɪɧɢɬɟ ɞɟɬɚɥɶ ɝɪɚɧɹɦɢ, ɫ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɭɞɚɥɹɬɶɫɹ ɦɚɬɟɪɢɚɥ, ɩɟɪɩɟɧɞɢɤɭ-
ɥɹɪɧɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɡɝɥɹɞɚ (ɪɢɫ. 3).  

8. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɉɛɨɥɨɱɤɚ.   
 
 
 
 
 
 
 
 
 
 
 



Ɋɢɫ. 3. 
 

9. ɍɤɚɠɢɬɟ ɦɵɲɶɸ ɬɪɢ ɝɪɚɧɢ, ɧɟ ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɛɨɥɨɱɤɢ.  
10. ȼ ɞɢɚɥɨɝɟ ɡɚɞɚɣɬɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɥɨɱɤɢ: Ɍɨɥɳɢɧɚ – 2 ɦɦ, ɧɚɩɪɚɜɥɟɧɢɟ – ȼɧɭɬɪɶ.  
11. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ. ɉɨɥɭɱɢɬɫɹ ɬɨɧɤɨɫɬɟɧɧɚɹ ɞɟɬɚɥɶ  

(ɪɢɫ. 4). Ɋɢɫ. 4 12. ȼɬɨɪɭɸ ɩɨɥɨɜɢɧɭ ɞɟɬɚɥɢ ɩɨɫɬɪɨɣɬɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ Ɂɟɪɤɚɥɶɧɨ  

ɨɬɪɚɡɢɬɶ ɬɟɥɨ . 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

                                                                                                ɉɥɨɫɤɨɫɬɶ ɫɢɦɦɟɬɪɢɢ 
 

Ɋɢɫ. 5. 
 

13. ɉɨɫɥɟ ɜɵɡɨɜɚ ɤɨɦɚɧɞɵ ɭɤɚɠɢɬɟ ɝɪɚɧɶ ɞɟɬɚɥɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɥɨɫɤɨɫɬɶɸ 
ɫɢɦɦɟɬɪɢɢ (ɪɢɫ. 5).  

14. ɋɨɡɞɚɣɬɟ ɨɛɴɟɤɬ (ɪɢɫ. 6). 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 6. 
 

15. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɥɚɩɤɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɵɛɟɪɢɬɟ ɧɚɪɭɠɧɭɸ ɝɪɚɧɶ ɧɚ ɢɫɯɨɞɧɨɣ ɩɨ-
ɥɨɜɢɧɟ ɞɟɬɚɥɢ, ɩɥɨɫɤɨɫɬɶ ZY ɢ ɫɨɡɞɚɣɬɟ ɧɨɜɵɣ ɷɫɤɢɡ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 7 
 
 



16. ȼɞɨɥɶ ɜɟɪɯɧɟɝɨ ɪɟɛɪɚ ɜɵɛɪɚɧɧɨɣ ɝɪɚɧɢ ɧɚɱɟɪɬɢɬɟ ɨɬɪɟɡɨɤ. ɇɚɱɚɥɶɧɭɸ ɬɨɱɤɭ 
ɨɬɪɟɡɤɚ ɩɨɦɟɫɬɢɬɟ ɜ ɜɟɪɲɢɧɭ ɪɟɛɪɚ, ɢɫɩɨɥɶɡɭɹ ɝɥɨɛɚɥɶɧɭɸ ɩɪɢɜɹɡɤɭ Ȼɥɢɠɚɣɲɚɹ ɬɨɱɤɚ. 
Ʉɨɧɟɱɧɭɸ ɬɨɱɤɭ ɫ ɩɨɦɨɳɶɸ ɥɨɤɚɥɶɧɨɣ ɩɪɢɜɹɡɤɢ Ɍɨɱɤɚ ɧɚ ɤɪɢɜɨɣ ɩɨɦɟɫɬɢɬɟ ɧɚ ɪɟɛɪɨ.  

17. ɉɪɨɫɬɚɜɶɬɟ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɧɚ ɨɬɪɟɡɨɤ. ɉɨɫɥɟ ɭɤɚɡɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɚɡɦɟɪɧɨɣ 
ɥɢɧɢɢ ɜ ɞɢɚɥɨɝɟ ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɚ 25 ɦɦ. Ⱦɥɢɧɚ ɨɬɪɟɡɤɚ ɢɡɦɟɧɢɬɫɹ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɜɜɟɞɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ (ɪɢɫ. 7).  

18. Ɂɚɤɨɧɱɢɬɟ ɷɫɤɢɡ. 
 

19. ȼɵɞɟɥɢɬɟ ɩɨɫɬɪɨɟɧɧɵɣ ɷɫɤɢɡ ɢ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ Ɉɩɟɪɚɰɢɹ ɜɵɞɚɜɥɢɜɚɧɢɹ.  
20. ɇɚ ɜɤɥɚɞɤɟ ɉɚɪɚɦɟɬɪɵ ɬɨɧɤɨɣ ɫɬɟɧɤɢ ɡɚɞɚɸɬɫɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɚɪɚɦɟɬ-

ɪɵ ɬɨɧɤɨɫɬɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜɵɞɚɜɥɢɜɚɧɢɹ. Ɂɚɞɚɣɬɟ  
ɉɚɪɚɦɟɬɪɵ ɬɨɧɤɨɣ ɫɬɟɧɤɢ: ɧɚɩɪɚɜɥɟɧɢɟ – ȼɧɭɬɪɶ, Ɍɨɥɳɢɧɚ – 2 ɦɦ ɢ ɉɚɪɚɦɟɬɪɵ ɨɩɟɪɚ-
ɰɢɢ ɜɵɞɚɜɥɢɜɚɧɢɹ: Ɉɛɪɚɬɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɇɚ ɪɚɫɫɬɨɹɧɢɟ 15 ɦɦ. 

21. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ (ɪɢɫ. 8). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 8. 
 

22. ɋɨɡɞɚɣɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɝɢɛɨɱɧɨɣ ɨɩɟɪɚɰɢɢ – ɜɵɪɟɡ. ȼ ɧɨɜɨɦ ɷɫɤɢɡɟ 
ɫɨɡɞɚɣɬɟ ɡɚɝɨɬɨɜɤɭ ɞɥɹ ɜɵɪɟɡɚ – ɨɬɪɟɡɨɤ.  

23. ɉɪɨɫɬɚɜɶɬɟ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɧɚ ɨɬɪɟɡɨɤ. ɉɨɫɥɟ ɭɤɚɡɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɚɡɦɟɪɧɨɣ 
ɥɢɧɢɢ ɜ ɞɢɚɥɨɝɟ ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɚ 10 ɦɦ (ɪɢɫ. 9). 
 

24. Ɉɬɪɟɡɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ ɩɪɟɞɵɞɭɳɟɦɭ ɷɫɤɢɡɭ ɢ ɧɚɱɢɧɚɬɶɫɹ ɜ ɟɝɨ 
ɤɨɧɟɱɧɨɣ ɬɨɱɤɟ Ⱦɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɤɨɦɚɧɞɨɣ ɉɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɨɬɪɟɡɨɤ (ɜ ɤɚɱɟɫɬ-
ɜɟ ɤɪɢɜɨɣ ɭɤɚɠɢɬɟ ɪɟɛɪɨ, ɧɚ ɤɨɬɨɪɨɦ ɫɨɡɞɚɧ ɩɪɟɞɵɞɭɳɢɣ ɷɫɤɢɡ) ɢ ɝɥɨɛɚɥɶɧɨɣ ɩɪɢɜɹɡɤɨɣ 
Ȼɥɢɠɚɣɲɚɹ ɬɨɱɤɚ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 9. 
 
 

25. Ɂɚɤɨɧɱɢɬɟ ɷɫɤɢɡ. 
 

26. ɍɤɚɠɢɬɟ ɢɫɩɨɥɶɡɨɜɚɜɲɢɣɫɹ ɷɫɤɢɡ ɜ ɞɟɪɟɜɟ ɩɨɫɬɪɨɟɧɢɹ ɢ ɜɤɥɸɱɢɬɟ ɤɨɦɚɧɞɭ ȼɵ-
ɪɟɡɚɬɶ ɜɵɞɚɜɥɢɜɚɧɢɟɦ. ȼ ɞɢɚɥɨɝɟ ɡɚɞɚɣɬɟ ɩɚɪɚɦɟɬɪɵ ɨɩɟɪɚɰɢɢ:  
Ɉɛɪɚɬɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɇɚ ɪɚɫɫɬɨɹɧɢɟ 10 ɦɦ. ɉɪɢ ɜɜɨɞɟ ɩɚɪɚɦɟɬɪɨɜ ɬɨɧɤɨɣ ɫɬɟɧɤɢ ɜɵɛɟ-
ɪɢɬɟ ɬɢɩ ɩɨɫɬɪɨɟɧɢɹ ɬɨɧɤɨɣ ɫɬɟɧɤɢ ɇɚɪɭɠɭ. ȼɜɟɞɢɬɟ Ɍɨɥɳɢɧɭ 2  
ɦɦ (ɪɢɫ. 10). 
 
 
 
 



 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10. 
 

 
 

27. Ƚɢɛɨɱɧɵɣ ɪɚɞɢɭɫ ɥɚɩɤɢ ɫɨɡɞɚɣɬɟ ɤɨɦɚɧɞɨɣ ɋɤɪɭɝɥɢɬɶ ɜ ɞɜɚ ɩɪɢɟɦɚ: ɫɧɚɱɚɥɚ 
ɜɧɭɬɪɟɧɧɟɟ ɫɤɪɭɝɥɟɧɢɟ ɪɚɞɢɭɫɨɦ 4 ɦɦ, ɚ ɡɚɬɟɦ ɜɧɟɲɧɟɟ ɫɤɪɭɝɥɟɧɢɟ ɪɚɞɢɭɫɨɦ 6 ɦɦ (ɪɢɫ. 
11). 
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25 
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Ɋɢɫ. 11. 
 

28. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɟɩɟɠɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɫɨɡɞɚɣɬɟ ɷɫɤɢɡ ɧɚ ɩɥɨɫɤɨɣ ɝɪɚɧɢ ɥɚɩɤɢ.  
29. ɉɨɫɬɪɨɣɬɟ ɨɬɪɟɡɨɤ, ɫɨɟɞɢɧɹɸɳɢɣ ɞɢɚɝɨɧɚɥɶɧɵɟ ɬɨɱɤɢ ɝɪɚɧɢ. 30. ɉɨɫɬɪɨɣɬɟ ɨɤ-
ɪɭɠɧɨɫɬɶ ɫ ɪɚɞɢɭɫɨɦ 2,75 ɦɦ, ɩɪɢɜɹɡɚɜ ɟɟ ɰɟɧɬɪ ɤ  

ɫɟɪɟɞɢɧɟ ɨɬɪɟɡɤɚ. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɥɨɤɚɥɶɧɨɣ ɩɪɢɜɹɡɤɨɣ ɋɟɪɟɞɢɧɚ (ɪɢɫ. 12). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɢɫ. 12  
ɍɞɚɥɢɬɟ ɨɬɪɟɡɨɤ, ɫɨɟɞɢɧɹɸɳɢɣ ɞɢɚɝɨɧɚɥɶɧɵɟ ɬɨɱɤɢ ɝɪɚɧɢ.  

32. Ɂɚɤɨɧɱɢɬɟ ɷɫɤɢɡ. 
 

33. ȼɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ȼɵɪɟɡɚɬɶ ɜɵɞɚɜɥɢɜɚɧɢɟɦ. ȼ ɞɢɚɥɨɝɟ ɡɚɞɚɣɬɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ 
Ɉɩɟɪɚɰɢɢ ɜɵɞɚɜɥɢɜɚɧɢɹ: Ⱦɜɚ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɑɟɪɟɡ ɜɫɟ.  

34. ȼɵɛɟɪɢɬɟ Ɍɢɩ ɩɨɫɬɪɨɟɧɢɹ ɬɨɧɤɨɣ ɫɬɟɧɤɢ - ɇɟɬ. 
 

35. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ. ȼ ɦɨɞɟɥɢ ɛɭɞɟɬ ɜɵɪɟɡɚɧɨ ɜɵɞɚɜɥɢɜɚɧɢɟɦ ɨɬɜɟɪɫɬɢɟ 
ɩɨɞ ɤɪɟɩɟɠ (ɪɢɫ. 13). 



 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 13. 
 

36. ɉɨɫɬɪɨɣɬɟ ɜɬɨɪɭɸ (ɫɢɦɦɟɬɪɢɱɧɭɸ ɩɟɪɜɨɣ) ɥɚɩɤɭ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɡɟɪɤɚɥɶɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ.  
37. ɋɪɚɜɧɢɬɟ ɩɨɥɭɱɢɜɲɭɸɫɹ ɦɨɞɟɥɶ ɫ ɨɛɪɚɡɰɨɦ (ɪɢɫ. 1). 38. ɋɨɯɪɚɧɢɬɟ.



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 
                     ɋɨɡɞɚɧɢɟ ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ ɱɟɪɬɟɠɚ ɞɟɬɚɥɢ 

 
ɐɟɥɶ: ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ʉɨɦɩɚɫ-3D. 

 

Ɂɚɞɚɧɢɟ. ɋɨɡɞɚɣɬɟ ɚɫɫɨɰɢɚɬɢɜɧɵɣ ɱɟɪɬɟɠ ɞɟɬɚɥɢ, ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɨɣ ɜ ɩɪɚɤɬɢɱɟ-
ɫɤɨɣ ɪɚɛɨɬɟ №10. 
 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ:  
Ⱥɫɫɨɰɢɚɬɢɜɧɵɣ ɱɟɪɬɟɠ ɫɨɡɞɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɨɣ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɜɚɥɚ 

(ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ №10).  
1. Ɉɬɤɪɨɣɬɟ ɮɚɣɥ, ɫɨɞɟɪɠɚɳɢɣ ɦɨɞɟɥɶ ɞɟɬɚɥɢ. 

 
2. ȼɵɛɟɪɢɬɟ ɨɪɢɟɧɬɚɰɢɸ ɦɨɞɟɥɢ. Ƚɥɚɜɧɵɣ ɜɢɞ ɦɨɞɟɥɢ ɜɚɥɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡ-

ɦɟɫɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 1. 
 
Ɋɢɫ. 1. 

ɇɚ ɩɨɥɟ ɱɟɪɬɟɠɚ ɢɡɨɛɪɚɠɟɧɢɟ ɜɚɥɚ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɧɨɜɧɨɣ 
ɧɚɞɩɢɫɢ. ɉɨɷɬɨɦɭ ɜ ɨɤɧɟ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɜɚɥɚ ɧɚɡɧɚɱɶɬɟ ɩɨɥɨɠɟɧɢɟ ɝɥɚɜɧɨɝɨ ɜɢɞɚ.  

3. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɉɪɢɟɧɬɚɰɢɹ ɜɢɞɚ . 
 

3. ɓɟɥɤɧɢɬɟ ɅɄɆ ɩɨ ɤɧɨɩɤɟ Ⱦɨɛɚɜɢɬɶ ɢ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɩɪɢɫɜɨɣɬɟ 
ɷɬɨɦɭ ɜɢɞɭ ɢɦɹ: Ƚɥɚɜɧɵɣ ɜɢɞ (ɪɢɫ. 2). Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ: ɈɄ, ȼɵɯɨɞ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 2 

 

 



 

5. Ⱦɥɹ  ɫɨɡɞɚɧɢɹ  ɚɫɫɨɰɢɚɬɢɜɧɨɝɨ  ɱɟɪɬɟɠɚ  ɜɵɛɟɪɢɬɟ  ɢɡ  ɦɟɧɸ  ɤɧɨɩɤɢ  
ɋɨɡɞɚɬɶ   ɧɨɜɵɣ   ɞɨɤɭɦɟɧɬ   –   ɑɟɪɬɟɠ.   Ɏɨɪɦɚɬ   Ⱥ3,   ɨɪɢɟɧɬɚɰɢɹ   -  

ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ.  
 

6. ɋɨɡɞɚɣɬɟ ɚɫɫɨɰɢɚɬɢɜɧɵɟ ɜɢɞɵ. Ɍɚɤ ɤɚɤ ɦɨɞɟɥɶ ɧɟ ɨɱɟɧɶ ɫɥɨɠɧɚɹ, ɞɥɹ ɫɨɡɞɚ-
ɧɢɹ ɟɟ ɱɟɪɬɟɠɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ ɩɨɫɬɪɨɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ   

ɜɢɞɨɜ. Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɤɧɨɩɤɭ ȼɢɞɵ , ɡɚɬɟɦ – ɋɬɚɧɞɚɪɬɧɵɟ ɜɢɞɵ . 
 

7. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɟɪɢɬɟ ɮɚɣɥ ɫ ɦɨɞɟɥɶɸ, ɞɥɹ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɫɨɡɞɚɧ ɚɫ-
ɫɨɰɢɚɬɢɜɧɵɣ ɱɟɪɬɟɠ (ɪɢɫ. 3). ɇɚɠɦɢɬɟ ɈɄ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 3. 
 

8. ɋɬɚɧɞɚɪɬɧɵɟ ɢ ɩɪɨɟɤɰɢɨɧɧɵɟ ɜɢɞɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɬɪɨɹɬɫɹ ɜ ɩɪɨɟɤɰɢɨɧɧɨɣ 
ɫɜɹɡɢ. ȼɫɟ ɜɢɞɵ ɫɜɹɡɚɧɵ ɫ ɦɨɞɟɥɶɸ: ɢɡɦɟɧɟɧɢɹ ɜ ɦɨɞɟɥɢ ɩɪɢɜɨɞɹɬ ɤ ɢɡɦɟɧɟɧɢɸ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɜ ɚɫɫɨɰɢɚɬɢɜɧɨɦ ɜɢɞɟ. ȼ ɫɬɪɨɤɟ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɟɪɢɬɟ Ƚɥɚɜɧɵɣ ɜɢɞ (ɪɢɫ. 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 4. 
 

9. ȼɵɛɟɪɢɬɟ ɋɯɟɦɭ ɜɢɞɨɜ, ɭɤɚɠɢɬɟ ɧɭɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ (ɪɢɫ. 5). ɉɪɢ ɜɵɛɨ-
ɪɟ ɫɯɟɦɵ ɜɢɞɨɜ ɨɝɪɚɧɢɱɶɬɟɫɶ ɞɜɭɦɹ: ɝɥɚɜɧɵɣ ɢ ɫɥɟɜɚ (ȼɢɞ ɫɥɟɜɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨ-
ɫɬɪɨɟɧɢɹ ɦɟɫɬɧɵɯ ɪɚɡɪɟɡɨɜ). ɇɚɠɦɢɬɟ ɈɄ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Ɋɢɫ. 5.  
10. Ɂɚɮɢɤɫɢɪɭɣɬɟ ɜɢɞɵ, ɳɟɥɤɧɭɜ ɅɄɆ ɩɪɢɦɟɪɧɨ ɜ ɫɟɪɟɞɢɧɟ ɮɨɪɦɚɬɚ  

(ɪɢɫ. 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 6. 
 

ɋɨɡɞɚɜ ɜ ɱɟɪɬɟɠɟ ɫɬɚɧɞɚɪɬɧɵɟ ɢɥɢ ɩɪɨɢɡɜɨɥɶɧɵɟ ɜɢɞɵ, ɩɪɢɫɬɭɩɚɸɬ ɤ ɩɨɫɬɪɨɟ-
ɧɢɸ ɧɚ ɢɯ ɨɫɧɨɜɟ ɩɪɨɟɤɰɢɨɧɧɵɯ ɜɢɞɨɜ, ɪɚɡɪɟɡɨɜ, ɫɟɱɟɧɢɣ, ɜɵɧɨɫɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɦɟɫɬ-
ɧɵɯ ɜɢɞɨɜ ɢ ɦɟɫɬɧɵɯ ɪɚɡɪɟɡɨɜ.  

11. ɋɨɡɞɚɣɬɟ ɪɚɡɪɟɡɵ. Ɉɛɹɡɚɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɜɢɞ Ɍɟɤɭ-
ɳɢɦ!!! (ɟɫɥɢ ɜɢɞ ɹɜɥɹɟɬɫɹ ɬɟɤɭɳɟɦ, ɬɨ ɥɢɧɢɢ ɨɫɧɨɜɧɨɝɨ ɤɨɧɬɭɪɚ 

ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɢɧɢɦ ɰɜɟɬɨɦ). ɇɚ ɩɚɧɟɥɢ Ɉɛɨɡɧɚɱɟɧɢɹ  ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ  

Ʌɢɧɢɹ ɪɚɡɪɟɡɚ . ɍɤɚɠɢɬɟ ɧɚ ɝɥɚɜɧɨɦ ɜɢɞɟ ɥɢɧɢɸ ɪɚɡɪɟɡɚ ɢ ɪɚɫɩɨɥɨɠɢɬɟ ɪɚɡɪɟɡ, ɤɚɤ 
ɧɚ ɪɢɫ. 7. 
 
 
 
 
 
 
 

Ɋɢɫ. 7. 
 

12. ȼɵɩɨɥɧɟɧ ɚɫɫɨɰɢɚɬɢɜɧɵɣ ɱɟɪɬɟɠ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 

ȼɕɉɈɅɇȿɇɂȿ ɋȻɈɊɈɑɇɈȽɈ ɑȿɊɌȿɀȺ ɂ ɋɉȿɐɂɎɂɄȺɐɂɂ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɩɨ ɬɢɩɨɜɨɦɭ ɡɚɞɚ-
ɧɢɸ «ɋɨɟɞɢɧɟɧɢɹ ɪɚɡɴɟɦɧɵɟ» ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɫɩɟɰɢɮɢɤɚɰɢɸ  
(ɪɢɫ. 10.1-10.2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



10.2. ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ 

 

ɉɟɪɟɞ ɫɨɡɞɚɧɢɟɦ ɫɛɨɪɨɱɧɨɝɨ ɱɟɪɬɟɠɚ ɜɵɩɨɥɧɢɬɟ ɧɚɫɬɪɨɣɤɭ ɨɬɨɛɪɚ-ɠɟɧɢɹ ɧɨɦɟ-
ɪɨɜ ɩɨɡɢɰɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɡɨɜɢɬɟ ɤɨɦɚɧɞɭ ɋɟɪɜɢɫ – ɉɚɪɚɦɟɬ-ɪɵ… , ɚɤɬɢɜɢɪɭɣɬɟ 
ɜɤɥɚɞɤɭ ɋɢɫɬɟɦɚ, ɪɚɫɤɪɨɣɬɟ ɜɟɬɜɶ ɗɤɪɚɧ – ɐɜɟɬ ɬɟɤ-ɫɬɨɜɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɢɬɟ 
ɪɟɠɢɦ ɇɨɦɟɪɚ ɩɨɡɢɰɢɣ ɫ ɨɛɴɟɤɬɚɦɢ ɫɩɟ-ɰɢɮɢɤɚɰɢɢ ɢ ɧɚɠɦɢɬɟ ɈɄ (ɪɢɫ. 10.4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.4 

 

10.3. Ƚɟɧɟɪɚɰɢɹ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ 

 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɨɟɞɢɧɟɧɢɟ ɛɨɥɬɨɜɨɟ, ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɛɨɥ-

ɬɚ Ɇ20. Ⱦɥɹ ɷɬɨɝɨ:  
ɜ ɩɨɞɤɥɸɱɢɬɟ Ʉɨɧɫɬɪɭɤɬɨɪɫɤɭɸ ɛɢɛɥɢɨɬɟɤɭ, ɚɤɬɢɜɢɪɭɣɬɟ Ʉɪɟɩɟɠɧɵɣ 

ɷɥɟɦɟɧɬ, ɞɜɚɠɞɵ ɳɟɥɤɧɭɜ ɧɚ ɟɝɨ ɧɚɡɜɚɧɢɢ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ (ɪɢɫ. 
10.5);  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 10.5 
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· ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɚɤɬɢɜɢɪɭɣɬɟ ɡɚɤɥɚɞɤɭ ɇɚɛɨɪ ɷɥɟɦɟɧɬɨɜ  
(ɪɢɫ. 10.6);  

· ɜɵɛɟɪɢɬɟ ɧɚɛɨɪ Ȼɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ 1 (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬ-
ɪɟɞɚɤɬɢɪɭɣɬɟ ɫɨɫɬɚɜ ɧɚɛɨɪɚ; ɟɫɥɢ ɧɭɠɧɵɣ ɧɚɛɨɪ ɨɬɫɭɬɫɬɜɭɟɬ, ɚɤ-
ɬɢɜɢɡɢɪɭɣɬɟ ɡɚɤɥɚɞɤɭ ȼɫɟ ɷɥɟɦɟɧɬɵ ɢ ɫɨɡɞɚɣɬɟ ɟɝɨ ɫɚɦɨɫɬɨɹ-ɬɟɥɶɧɨ);  

· ɡɚɞɚɣɬɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ: ɞɢɚɦɟɬɪ 20 ɦɦ, ɬɨɥɳɢɧɚ ɩɚɤɟɬɚ  
35 ɦɦ (ɜɤɥɸɱɢɬɟ ɮɥɚɠɤɢ Ɂɚɮɢɤɫɢɪɨɜɚɬɶ ɬɨɥɳɢɧɭ, Ɉɬɜɟɪɫɬɢɟ, ɋɨɡɞɚɬɶ 
ɨɛɴɟɤɬ ɫɩɟɰɢɮɢɤɚɰɢɢ);  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.6 
 

· ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ OK –  ɩɨɹɜɢɬɫɹ ɮɚɧɬɨɦ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; 
 

· ɭɤɚɠɢɬɟ ɛɚɡɨɜɭɸ ɬɨɱɤɭ ɞɥɹ ɜɫɬɚɜɤɢ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ (ɪɢɫ. 10.7) ɢ ɭɝɨɥ 
ɜɫɬɚɜɤɢ (ɪɢɫ. 10.8);  

 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 10.7 Ɋɢɫ. 10.8 
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· ɫɪɚɡɭ ɩɨɫɥɟ ɫɨɡɞɚɧɢɹ ɦɚɤɪɨɷɥɟɦɟɧɬɚ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ ɨɤɧɨ ɫɨ-ɡɞɚɧɢɹ ɧɨ-
ɜɨɝɨ ɨɛɴɟɤɬɚ ɫɩɟɰɢɮɢɤɚɰɢɢ (ɪɢɫ. 10.9) ɫ ɡɚɩɨɥɧɟɧɧɨɣ ɝɪɚɮɨɣ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɥɹ ɛɨɥɬɚ (ɧɨɦɟɪ ɩɨɡɢɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɵɦ, ɬ.ɤ. ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ 
ɨɮɨɪɦɥɟɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɧɨɦɟɪɚ ɩɨɡɢɰɢɣ ɛɭɞɭɬ ɫɨɝɥɚɫɨɜɚɧɵ ɫ ɧɨɦɟɪɚɦɢ 
ɩɨɡɢɰɢɣ ɧɚ ɱɟɪ-ɬɟɠɟ, ɢ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɨɪɬɢɪɨɜɤɭ ɨɛɴ-
ɟɤɬɨɜ ɜ ɪɚɡɞɟɥɚɯ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 2.108-68);  

 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.9 
 

ɜ ɧɚɠɦɢɬɟ ɈɄ;  
ɜ ɜ ɨɤɧɟ ɡɚɩɪɨɫɚ ɉɪɨɫɬɚɧɨɜɤɚ ɩɨɡɢɰɢɨɧɧɨɣ ɥɢɧɢɢ-ɜɵɧɨɫɤɢ ɤ  

ɨɛɴɟɤɬɭ  ɫɩɟɰɢɮɢɤɚɰɢɢ  ɜɵɛɟɪɢɬɟ  ɉɪɨɫɬɚɜɢɬɶ  ɧɨɜɭɸ  
(ɪɢɫ. 10.10), ɧɚ ɡɚɩɪɨɫ ɫɢɫɬɟɦɵ ɍɤɚɠɢɬɟ ɬɨɱɤɭ, ɧɚ ɤɨɬɨɪɭɸ ɭɤɚɡɵɜɚɟɬ 
ɥɢɧɢɹ-ɜɵɧɨɫɤɚ ɭɤɚɠɢɬɟ ɬɨɱɤɭ ɧɚ ɝɨɥɨɜɤɟ ɛɨɥɬɚ (ɪɢɫ. 10.11) ɢ ɡɚɮɢɤɫɢɪɭɣɬɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚɱɚɥɚ ɩɨɥɤɢ ɥɢɧɢɢ-ɜɵɧɨɫɤɢ (ɪɢɫ. 10.12);  

 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 10.10  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.11 Ɋɢɫ. 10.12 
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· ɞɜɚɠɞɵ ɳɟɥɤɧɢɬɟ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɷɥɟɦɟɧɬ Ɉɬɜɟɪɫɬɢɟ ɜ ɧɢɠɧɟɦ 
ɨɤɧɟ, ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ Ɉɬɜɟɪɫɬɢɟ ɨɬɤɥɸɱɢɬɟ ɮɥɚ-ɠɨɤ ɋɨɡɞɚɬɶ ɜɵɪɵɜ 
(ɪɢɫ. 10.16) ɢ ɧɚɠɦɢɬɟ ɈɄ;  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.16 
 

· ɧɚɠɦɢɬɟ ɈɄ ɜ ɨɤɧɟ Ʉɪɟɩɟɠɧɵɣ ɷɥɟɦɟɧɬ ɢ ɭɤɚɠɢɬɟ ɩɨɥɨɠɟɧɢɟ ɛɚɡɨɜɨɣ 
ɬɨɱɤɢ (ɜɟɪɯɧɹɹ ɬɨɱɤɚ ɨɫɢ ɜɢɧɬɚ) ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɨɟɞɢ-ɧɟɧɢɹ ɜɢɧɬɨɜɨɝɨ (ɪɢɫ. 
10.17), ɡɚɞɚɣɬɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɞɥɢɧɭ ɜɢɧɬɚ ɩɨ ɬɨɥɳɢɧɟ ɩɪɢɤɪɟɩɥɹɟɦɨɣ ɩɥɚ-
ɫɬɢɧɵ;  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.17 
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· ɩɨɫɬɪɨɣɬɟ ɩɨɡɢɰɢɨɧɧɭɸ ɩɨɥɤɭ ɚɧɚɥɨɝɢɱɧɨ ɛɨɥɬɨɜɨɦɭ ɫɨɟɞɢɧɟ-ɧɢɸ, ɩɪɟɪɜɢ-
ɬɟ ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ; 

 
· ɨɬɪɟɞɚɤɬɢɪɭɣɬɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɜɢɧɬɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 10.1;  
· ɜɵɩɨɥɧɢɬɟ ɜɢɞ ɫɜɟɪɯɭ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɜɢɧɬɨɦ, ɨɬɤɥɸɱɢɜ ɮɥɚɠɨɤ ɋɨɡɞɚɬɶ 

ɨɛɴɟɤɬ ɫɩɟɰɢɮɢɤɚɰɢɢ;  
· ɫɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ. 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɲɩɢɥɟɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ:  
3. ɜɧɨɜɶ ɜɵɛɟɪɢɬɟ ɜ ɛɢɛɥɢɨɬɟɤɟ Ʉɪɟɩɟɠɧɵɣ ɷɥɟɦɟɧɬ;  

 ɚɤɬɢɜɢɪɭɣɬɟ ɡɚɤɥɚɞɤɭ ɇɚɛɨɪ ɷɥɟɦɟɧɬɨɜ, ɜɵɛɟɪɢɬɟ ɧɚɛɨɪ ɒɩɢɥɟɱɧɨɟ ɫɨ-
ɟɞɢɧɟɧɢɟ (ɪɢɫ. 10.18), ɨɬɪɟɞɚɤɬɢɪɭɣɬɟ ɟɝɨ ɫɨɫɬɚɜ, ɡɚɞɚɣɬɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚ-
ɪɚɦɟɬɪɵ 

 
· ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɵɪɵɜɚ (ɦɟɫɬɧɨɝɨ ɪɚɡɪɟɡɚ) ɞɜɚɠɞɵ ɳɟɥɤɧɢɬɟ ɧɚ ɩɚ-ɪɚɦɟɬɪɟ 

Ɉɬɜɟɪɫɬɢɟ ɜ ɜɟɪɯɧɟɦ ɨɤɧɟ ɢ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɨɬɤɥɸ-ɱɢɬɟ ɮɥɚɠɨɤ ɋɨɡ-
ɞɚɬɶ ɜɵɪɵɜ ɧ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɈɄ; 

 
· ɜ ɨɤɧɟ Ʉɪɟɩɟɠɧɵɣ ɷɥɟɦɟɧɬ ɜɤɥɸɱɢɬɟ ɮɥɚɠɨɤ ɋɨɡɞɚɬɶ ɨɛɴɟɤɬ ɫɩɟɰɢɮɢ-

ɤɚɰɢɢ ɢ ɧɚɠɦɢɬɟ ɈɄ;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.18 
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10.4. ɋɨɡɞɚɧɢɟ ɨɛɴɟɤɬɨɜ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜ ɫɛɨɪɨɱɧɨɦ ɱɟɪɬɟɠɟ 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɟɬɚɥɹɯ, ɜɯɨɞɹɳɢɯ ɜ ɫɛɨɪ-ɤɭ. Ⱦɥɹ ɷɬɨ-
ɝɨ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ:  

· ɜɵɞɟɥɢɬɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɟɬɚɥɢ ɨɛɹɡɚɬɟɥɶɧɨ ɜɦɟɫɬɟ ɫ ɨɛɨɡɧɚɱɟ-  
ɧɢɟɦ ɧɨɦɟɪɚ ɩɨɡɢɰɢɢ (ɦɨɠɧɨ ɬɨɥɶɤɨ ɧɨɦɟɪ ɩɨɡɢɰɢɢ, ɳɟɥɤɧɭɜ ɧɚ ɥɢɧɢɢ-
ɜɵɧɨɫɤɟ);  

· ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ ɋɩɟɰɢɮɢɤɚɰɢɹ –  Ⱦɨɛɚɜɢɬɶ ɨɛɴɟɤɬ…  ,  ɜ  
ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ȼɵɛɟɪɢɬɟ ɪɚɡɞɟɥ ɢ ɬɢɩ ɨɛɴɟɤɬɚ ɜɵɛɟɪɢɬɟ ɪɚɡ-ɞɟɥ Ⱦɟɬɚɥɢ 
ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɨɡɞɚɬɶ (ɪɢɫ. 10.21);  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.21 

 
3. ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ Ɉɛɴɟɤɬ ɫɩɟɰɢɮɢɤɚɰɢɢ ɡɚɩɨɥɧɢɬɟ ɹɱɟɣɤɢ Ɉɛɨɡɧɚɱɟ-

ɧɢɟ, ɇɚɢɦɟɧɨɜɚɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɟɰɢɮɢɤɚɰɢɟɣ ɢ ɧɚɠɦɢɬɟ ɈɄ (ɪɢɫ. 
10.22);  

 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 10.22 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬ 

ɋɢɫɬɟɦɚ Splan, ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ, ɩɨɫɬɪɨɟɧɢɟ ɫɯɟɦ 

ɉɪɨɝɪɚɦɦɚ sPlan – ɷɬɨ ɩɪɨɫɬɨɣ ɢ ɭɞɨɛɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɜɵɱɟɪɱɢɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟ-
ɫɤɢɯ ɫɯɟɦ ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ. ɉɪɨɝɪɚɦɦɚ sPlan ɢɦɟɟɬ ɪɭɫɢɮɢɰɢɪɨɜɚɧɧɭɸ ɜɟɪɫɢɸ ɢ 

ɩɨɥɶɡɭɟɬɫɹ ɡɚɫɥɭɠɟɧɧɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɫɪɟɞɢ ɪɚɞɢɨɥɸɛɢɬɟɥɟɣ. 
Ⱦɨɛɪɨɝɨ ɞɧɹ ɭɜɚɠɚɟɦɵɟ ɪɚɞɢɨɥɸɛɢɬɟɥɢ! 
ɉɪɢɜɟɬɫɬɜɭɸ ɜɚɫ ɧɚ ɫɚɣɬɟ “Ɋɚɞɢɨɥɸɛɢɬɟɥɶ“ 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɜɟɪɫɢɣ ɩɪɨɝɪɚɦɦɵ sPlan (ɡɞɟɫɶ ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɜɟɪɫɢɢ ɷɬɨɣ ɩɪɨ-
ɝɪɚɦɦɵ), ɧɨ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɷɬɨɣ ɩɪɨɝɪɚɦɦɵ ɧɚ ɩɪɢɦɟɪɟ ɜɟɪɫɢɢ sPlan 7.0, ɤɨɬɨɪɚɹ 
ɧɟ ɬɪɟɛɭɟɬ ɫɜɨɟɣ ɭɫɬɚɧɨɜɤɢ ɧɚ ɤɨɦɩɶɸɬɟɪ, ɞɨɫɬɚɬɨɱɧɨ ɫɤɚɱɚɬɶ ɟɟ, ɪɚɡɚɪɯɢɜɢɪɨɜɚɬɶ ɢ ɫɪɚɡɭ 
ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ. 

  sPlan_7.0.0.9.rar (2.6 MiB, 15,540 hits) 

ɉɨɫɥɟ ɫɤɚɱɢɜɚɧɢɹ ɢ ɪɚɡɚɪɯɢɜɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɞɜɚɠɞɵ ɳɟɥɤɚɟɦ 
ɦɵɲɶɸ ɩɨ ɢɤɨɧɤɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɢ ɫɦɨɬɪɢɦ ɧɚ ɷɤɪɚɧ. 
ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɫɤɪɢɧɲɨɬ ɡɚɩɭɳɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɜ ɪɟɠɢɦɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟ-
ɫɤɨɣ ɫɯɟɦɵ: 

Ʉɫɬɚɬɢ, ɥɸɛɭɸ ɤɚɪɬɢɧɤɭ ɜɵ ɦɨɠɟɬɟ ɪɚɫɫɦɨɬɪɟɬɶ ɜ ɭɜɟɥɢɱɟɧɧɨɦ ɜɢɞɟ ɳɟɥɤɧɭɜ ɦɵɲɶɸ ɩɨ 
ɧɟɣ. ȼɨɬ ɬɚɤ ɜɵɝɥɹɞɢɬ ɨɤɧɨ ɡɚɩɭɳɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ. ɗɬɨ ɨɤɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟ-
ɫɤɨɥɶɤɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɱɚɫɬɟɣ: 
1-ɹ ɱɚɫɬɶ: ɨɤɧɨ ɪɢɫɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ: 

http://radio-stv.ru/
http://radio-stv.ru/radiolyubitelskie-programmyi
http://radio-stv.ru/radiolyubitelskie-programmyi
http://radio-stv.ru/?dl_id=23
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9A%D0%BD%D0%BE%D0%BF%D0%BA%D0%B0-%D0%B7%D0%B0%D0%BF%D1%83%D1%81%D0%BA%D0%B0-Plan.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A1%D0%BA%D1%80%D0%B8%D0%BD%D1%88%D0%BE%D1%82-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B.jpg


Ⱦɚɧɧɨɟ ɨɤɧɨ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɟ, ɫ ɧɚɧɟɫɟɧɧɨɣ ɫɟɬɤɨɣ ɜ ɜɢɞɟ ɥɢɧɢɣ ɢɥɢ ɬɨɱɟɤ, ɢɥɢ ɜɨɨɛɳɟ ɛɟɡ 
ɧɢɯ ɢ ɞɜɭɯ ɥɢɧɟɟɤ – ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ (ɜ ɦɢɥɥɢɦɟɬɪɚɯ). 

 

2-ɹ ɱɚɫɬɶ: ɨɤɧɨ ɛɢɛɥɢɨɬɟɤɢ ɪɚɞɢɨɷɥɟɦɟɧɬɨɜ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: 

 
ȼɵɛɨɪ ɛɢɛɥɢɨɬɟɤɢ. Ɂɞɟɫɶ ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɫɬɚɧɞɚɪɬɧɭɸ ɢɥɢ ɜɚɲɭ ɛɢɛɥɢɨɬɟɤɭ ɪɚɞɢɨ-
ɷɥɟɦɟɧɬɨɜ, ɢɥɢ  ɞɪɭɝɢɟ ɛɢɛɥɢɨɬɟɤɢ, ɬɚɠɟ ɫɨɡɞɚɧɧɵɟ ɜɚɦɢ ɢɥɢ ɡɚɝɪɭɠɟɧɧɵɟ ɫ ɢɧɬɟɪɧɟɬɚ. 
ȼɵɛɨɪ ɤɚɬɟɝɨɪɢɢ ɷɥɟɦɟɧɬɨɜ. Ɂɞɟɫɶ ɜɵɛɢɪɚɟɬɫɹ ɧɭɠɧɚɹ ɜɚɦ ɤɚɬɟɝɨɪɢɹ ɪɚɞɢɨɷɥɟɦɟɧɬɨɜ: 
ɬɪɚɧɡɢɫɬɨɪɵ, ɞɢɨɞɵ, ɤɚɬɭɲɤɢ ɢ ɬ.ɞ. 
ȼɵɛɨɪ ɪɚɞɢɨɷɥɟɦɟɧɬɨɜ ɢɡ ɤɚɬɟɝɨɪɢɢ. Ɂɞɟɫɶ ɜɵɛɢɪɚɟɬɫɹ ɤɨɧɤɪɟɬɧɵɣ ɪɚɞɢɨɷɥɟɦɟɧɬ (ɜ ɞɚɧ-
ɧɨɦ ɫɥɭɱɚɟ – ɬɪɚɧɡɢɫɬɨɪ n-p-n ɢɥɢ p-n-p ɢ ɬ.ɞ.). 
Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɰɨɜ ɩɪɢ ɨɬɨɛɪɚɠɟɧɢɢ ɷɥɟɦɟɧɬɨɜ –  ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 2 ɫɬɨɥɛɰɚ (ɤɨɦɦɟɧ-
ɬɢɪɨɜɚɧɢɹ ɧɟ ɬɪɟɛɭɟɬ). 
Ɉɬɨɛɪɚɠɟɧɢɟ ɨɩɢɫɚɧɢɹ ɪɚɞɢɨɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɞɚɧɧɨɣ ɨɩɰɢɢ ɩɨɞ ɪɚɞɢɨɷɥɟɦɟɧ-
ɬɚɦɢ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɢɯ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ (ɟɫɥɢ ɟɫɬɶ). 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9E%D0%BA%D0%BD%D0%BE-%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9E%D0%BA%D0%BD%D0%BE-%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B8.jpg


ɉɟɪɟɯɨɞ ɧɚ ɫɥɟɞɭɸɳɭɸ ɤɚɬɟɝɨɪɢɸ – ɬɨɠɟ, ɱɬɨ ɢ ɜɵɛɨɪ ɤɚɬɟɝɨɪɢɢ ɪɚɞɢɨɷɥɟɦɟɧɬɨɜ. 
 

3-ɹ ɱɚɫɬɶ: ɝɥɚɜɧɨɟ ɦɟɧɸ: 

♦ ɮɚɣɥ: 

ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɨɩɰɢɣ: 
– ɫɨɡɞɚɬɶ 

– ɨɬɤɪɵɬɶ 

– ɫɨɯɪɚɧɢɬɶ 

– ɲɚɛɥɨɧ (ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɥɢɫɬɚ ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɪɢɫɨɜɚɬɶɫɹ ɫɯɟɦɚ) 
– ɡɚɝɪɭɡɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ (ɜ ɮɨɪɦɚɬɟ BMP ɢɥɢ JPEG) 
– ɷɤɫɩɨɪɬ 

– ɛɭɮɟɪ ɨɛɦɟɧɚ 

– ɩɟɱɚɬɶ 

ȼɫɟ ɨɩɰɢɢ ɫɬɚɧɞɚɪɬɧɵɟ ɞɥɹ ɥɸɛɨɣ ɩɪɨɝɪɚɦɦɵ ɢ ɨɫɨɛɵɯ ɤɨɦɦɟɧɬɚɪɢɟɜ ɧɟ ɬɪɟɛɭɸɬ 

♦ ɩɪɚɜɤɚ: 

– ɨɬɦɟɧɢɬɶ 

– ɩɨɜɬɨɪɢɬɶ 

– ɜɵɪɟɡɚɬɶ 

– ɤɨɩɢɪɨɜɚɬɶ 

– ɜɫɬɚɜɢɬɶ 

– ɞɭɛɥɢɪɨɜɚɬɶ 

– ɩɨɜɬɨɪɢɬɶ 

Ɍɚɤɠɟ ɜɩɨɥɧɟ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɨɩɰɢɣ, ɧɟ ɬɪɟɛɭɸɳɢɣ ɤɨɦɦɟɧɬɚɪɢɟɜ 

— ɥɢɫɬ: 
– ɫɜɨɣɫɬɜɚ 

 
 

Ɂɞɟɫɶ ɜɵɛɢɪɚɟɬɫɹ ɮɨɪɦɚɬ ɥɢɫɬɚ, ɟɝɨ ɧɚɡɜɚɧɢɟ ɢ ɞɚɟɬɫɹ ɪɚɫɲɢɪɟɧɧɨɟ ɨɩɢɫɚɧɢɟ. 
– ɧɨɜɵɣ ɥɢɫɬ: 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%93%D0%BB%D0%B0%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BC%D0%B5%D0%BD%D1%8E.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A1%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D0%BB%D0%B8%D1%81%D1%82%D0%B0.jpg


 
Ɂɞɟɫɶ ɞɨɛɚɜɥɹɟɬɫɹ ɧɨɜɵɣ ɥɢɫɬ ɢ ɟɝɨ ɦɟɫɬɨ ɫɪɟɞɢ ɜɫɟɯ ɥɢɫɬɨɜ ɩɪɨɟɤɬɚ. 
– ɞɭɛɥɢɤɚɬ: 

 
Ɂɞɟɫɶ ɞɭɛɥɢɪɭɟɬɫɹ ɭɠɟ ɢɦɟɸɳɢɣɫɹ ɥɢɫɬ ɢ ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɦɟɫɬɨ ɫɪɟɞɢ ɨɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ. 
– ɨɫɬɚɥɶɧɵɟ ɨɩɰɢɢ ɩɨɹɫɧɟɧɢɣ ɧɟ ɬɪɟɛɭɸɬ. 

— ɮɨɪɦɚ: ɡɞɟɫɶ ɜɵɛɢɪɚɟɬɫɹ ɢɥɢ ɪɟɞɚɤɬɢɪɭɟɬɫɹ ɮɨɪɦɚ ɥɢɫɬɚ ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵ-
ɜɚɬɶɫɹ ɩɪɨɟɤɬ, ɨɛɪɚɡɰɵ ɮɨɪɦ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɜɵɛɪɚɜ ɨɩɰɢɸ “ɨɬɤɪɵɬɶ ɮɨɪɦɭ”. Ɉɫɨɛɵɯ 
ɩɨɹɫɧɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
— ɫɟɪɜɢɫ: ɬɨɠɟ ɞɨɜɨɥɶɧɨ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɨɩɰɢɣ ɜ ɤɨɬɨɪɨɦ ɨɱɟɧɶ ɩɪɨɫɬɨ ɪɚɡɨɛɪɚɬɶɫɹ. 
— ɨɩɰɢɢ: 

– ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ. Ɇɧɨɝɨɫɬɪɚɧɢɱɧɨɟ ɦɟɧɸ: 
 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ. Ɉɫɨɛɵɯ ɩɨɹɫɧɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ. ɇɨ, ɟɫɬɟɫɬɜɟɧɧɨ, ɜ ɛɭɞɭɳɟɦ ɦɨɠ-
ɧɨ ɩɨɷɤɫɩɟɪɢɦɟɧɬɢɪɨɜɚɬɶ. 
ɋɥɟɞɭɸɳɟɟ ɦɟɧɸ – ɤɚɬɚɥɨɝɢ: 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9D%D0%BE%D0%B2%D1%8B%D0%B9-%D0%BB%D0%B8%D1%81%D1%82.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%94%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%821.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%BF%D0%B0%D1%80%D0%B0%D0%BC%D0%B5%D1%82%D1%80%D1%8B.jpg


 
Ɇɟɫɬɚ ɫɨɯɪɚɧɟɧɢɹ ɱɟɪɬɟɠɟɣ, ɮɨɪɦ ɢ ɤɭɞɚ ɛɭɞɟɬ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶɫɹ ɝɪɚɮɢɤɚ. 
ɋɥɟɞɭɸɳɟɟ ɦɟɧɸ – ɛɢɛɥɢɨɬɟɤɢ: 

 
Ɂɞɟɫɶ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɫɨɡɞɚɬɶ ɛɢɛɥɢɨɬɟɤɭ, ɭɞɚɥɢɬɶ ɛɢɛɥɢɨɬɟɤɭ, 
ɩɪɢɫɜɨɢɬɶ ɟɣ ɢɦɹ, ɭɤɚɡɚɬɶ ɦɟɫɬɨ ɯɪɚɧɟɧɢɹ ɛɢɛɥɢɨɬɟɤɢ. 
ɋɥɟɞɭɸɳɟɟ ɦɟɧɸ ɲɪɢɮɬɵ: 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%BE%D0%B3%D0%B8.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B8.jpg


 
Ɂɞɟɫɶ ɜɵ ɦɨɠɟɬɟ ɭɤɚɡɚɬɶ ɩɪɨɝɪɚɦɦɟ ɤɚɤɢɦ ɲɪɢɮɬɨɦ ɜɵ ɛɭɞɟɬɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨ ɭɦɨɥɱɚ-
ɧɢɸ. 
ɂɡ ɨɫɬɚɜɲɢɯɫɹ ɨɩɰɢɣ ɪɚɫɫɦɨɬɪɢɦ ɟɳɟ ɞɜɟ –  ɫɟɬɤɚ ɢ ɲɤɚɥɚ: 

 
ɋɟɬɤɚ. Ɂɞɟɫɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɢɞ ɫɟɬɤɢ ɧɚ ɩɨɥɟ ɪɢɫɨɜɚɧɢɹ ɫɯɟɦɵ. 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A8%D1%80%D0%B8%D1%84%D1%82%D1%8B.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A1%D0%B5%D1%82%D0%BA%D0%B0.jpg


 
ɒɤɚɥɚ. ɍɫɬɚɧɨɜɤɢ ɩɨ ɭɦɨɥɱɚɧɢɸ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɥɢɧɟɟɤ ɩɨɥɹ ɪɢɫɨɜɚɧɢɹ 
ɫɯɟɦɵ. 
- ɫɬɢɥɢ ɥɢɧɢɢ ɩɨ ɭɦɨɥɱɚɧɢɸ: 

 
Ɂɞɟɫɶ ɜɵɛɢɪɚɟɬɫɹ ɫɬɢɥɶ ɥɢɧɢɣ, ɤɨɬɨɪɵɦɢ ɫɨɟɞɢɧɹɸɬɫɹ ɤɨɦɩɨɧɟɧɬɵ, ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ 
ɷɥɟɦɟɧɬɵ. 
- ɫɬɢɥɢ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ: 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A1%D1%82%D0%B8%D0%BB%D0%B8-%D0%BF%D0%BE-%D1%83%D0%BC%D0%BE%D0%BB%D1%87%D0%B0%D0%BD%D0%B8%D1%8E.jpg


 
 

Ɂɞɟɫɶ ɜɵɛɢɪɚɟɬɫɹ ɫɬɢɥɢ ɤɨɧɬɭɪɚ ɢ ɡɚɥɢɜɤɢ ɦɧɨɝɨɭɝɨɥɶɧɵɯ ɮɨɪɦ. 
ɤɨɦɩɨɧɟɧɬ: ɷɬɨɬ ɪɚɡɞɟɥ- ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɪɚɞɢɨɷɥɟɦɟɧɬɚ,  ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɧɟɦɧɨɝɨ ɩɨɡɠɟ. 

 

4-ɹ ɱɚɫɬɶ: ɬɪɢ ɩɚɧɟɥɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɯɟɦɚɦɢ 

♦ ɩɟɪɜɚɹ ɩɚɧɟɥɶ (ɜɟɪɯɧɹɹ): 

♦ ɜɬɨɪɚɹ ɩɚɧɟɥɶ (ɛɨɤɨɜɚɹ): 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A1%D1%82%D0%B8%D0%BB%D0%B8-%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9F%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C1.jpg


♦ ɩɚɧɟɥɶ ɬɪɟɬɶɹ (ɧɢɠɧɹɹ): 

 

 

ɇɭ ɜɨɬ, ɧɚɤɨɧɟɰ, ɦɵ ɪɚɫɫɦɨɬɪɟɥɢ ɢɡ ɱɟɝɨ ɫɨɫɬɨɢɬ ɩɪɨɝɪɚɦɦɚ ɢ ɧɚɡɧɚɱɟɧɢɟ ɟɟ ɩɚɧɟɥɟɣ ɢ 
ɤɧɨɩɨɤ. Ɍɟɩɟɪɶ ɩɟɪɟɣɞɟɦ ɤ ɩɪɚɤɬɢɱɟɫɤɨɣ ɱɚɫɬɢ – ɜɵɱɟɪɱɢɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ. 

 Ɂɚ ɨɫɧɨɜɭ ɦɵ ɜɨɡɶɦɟɦ ɫɯɟɦɭ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɩɢɬɚɧɢɹ: 

Ⱦɥɹ ɜɵɱɟɪɱɢɜɚɧɢɹ ɞɚɧɧɨɣ ɫɯɟɦɵ ɧɚɦ ɩɨɬɪɟɛɭɟɬɫɹ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɞɢɨɞɧɵɣ ɦɨɫɬ (ɢɥɢ 4 
ɨɬɞɟɥɶɧɵɯ ɜɵɩɪɹɦɢɬɟɥɶɧɵɯ ɞɢɨɞɨɜ), ɬɪɢ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɯ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɨɞɢɧ ɤɨɧɞɟɧ-
ɫɚɬɨɪ ɧɟɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɣ, ɞɜɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 0,5 ȼɬ, ɨɞɧɨ ɩɟɪɟɦɟɧɧɨɟ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ, ɞɜɚ ɨɬɞɟɥɶɧɵɯ ɞɢɨɞɚ, ɦɢɤɪɨɫɯɟɦɚ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ ɄɊȿɇ ɢ 
ɫɜɟɬɨɞɢɨɞ. ȼɵɛɢɪɚɟɦ ɜɫɟ ɧɭɠɧɵɟ ɷɥɟɦɟɧɬɵ ɜ ɨɤɧɟ ɛɢɛɥɢɨɬɟɤɢ ɢ ɪɚɫɩɨɥɚɝɚɟɦ ɢɯ ɜ ɨɤɧɟ 
ɪɢɫɨɜɚɧɢɹ ɫɯɟɦɵ: 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%9F%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C2.jpg
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ȼɨɬ 
ɬɚɤɚɹ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ, ɭ ɜɚɫ ɞɨɥɠɧɚ ɩɨɥɭɱɢɬɶɫɹ ɤɚɪɬɢɧɚ. ȼɵ ɧɚɜɟɪɧɨɟ ɡɚɦɟɬɢɥɢ, ɱɬɨ ɩɪɢ 
ɩɟɪɟɬɚɫɤɢɜɚɧɢɢ ɷɥɟɦɟɧɬɨɜ, ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɧɭɦɟɪɚɰɢɹ, ɱɬɨ ɜ ɩɪɢɧɰɢɩɟ 
ɨɱɟɧɶ ɭɞɨɛɧɨ. ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɦɟɧɬɨɜ ɜ ɛɢɛɥɢɨɬɟɤɟ ɦɵ ɧɟ ɧɚɲɥɢ ɞɜɚ ɷɥɟɦɟɧɬɚ – ɩɟɪɟɦɟɧ-
ɧɵɣ ɪɟɡɢɫɬɨɪ ɢ ɦɢɤɪɨɫɯɟɦɭ ɬɢɩɚ ɄɊȿɇ, ɩɨɷɬɨɦɭ ɧɚɦ ɩɪɢɞɟɬɫɹ ɫɨɡɞɚɬɶ ɢɯ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 
ɉɟɪɜɵɦ ɫɨɡɞɚɞɢɦ ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ. Ⱦɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ ɨɩɰɢɟɣ 
“ɤɨɦɩɨɧɟɧɬɵ“. Ɋɚɫɤɪɵɜ ɨɩɰɢɸ ɦɵ ɭɜɢɞɢɦ ɫɥɟɞɭɸɳɢɣ ɜɵɛɨɪ: ɫɨɡɞɚɬɶ ɤɨɦɩɨɧɟɧɬ ɢɡ ɜɵ-
ɞɟɥɟɧɧɨɝɨ, ɪɚɡɞɟɥɢɬɶ ɤɨɦɩɨɧɟɧɬ, ɤɨɩɢɪɨɜɚɬɶ ɤɨɦɩɨɧɟɧɬ ɜ ɛɢɛɥɢɨɬɟɤɭ ɢ ɧɚɞɩɢɫɢ, ɬɨ ɟɫɬɶ ɭ 
ɧɚɫ ɧɟɬ ɜɵɛɨɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. ɇɨɜɵɣ ɤɨɦɩɨɧɟɧɬ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɜɡɹɜ ɡɚ 
ɨɫɧɨɜɭ ɤɚɤɨɣ-ɧɢɛɭɞɶ ɞɪɭɝɨɣ. ȼɵɛɟɪɟɦ ɢɡ ɛɢɛɥɢɨɬɟɤɢ ɟɳɟ ɨɞɢɧ ɩɨɫɬɨɹɧɧɵɣ ɪɟɡɢɫɬɨɪ ɛɟɡ 
ɦɚɪɤɢɪɨɜɤɢ ɦɨɳɧɨɫɬɢ. ɓɟɥɤɚɟɦ ɞɜɚ ɪɚɡɚ ɦɵɲɶɸ ɩɨ ɪɟɡɢɫɬɨɪɭ ɢ ɩɨɩɚɞɚɟɦ ɜ ɦɟɧɸ ɪɟɞɚɤ-
ɬɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɚ: 

 
 

Ɂɚɩɨɥɧɹɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɡɞɟɥɵ ɦɟɧɸ: ɨɛɨɡɧɚɱɟɧɢɟ – ɬɚɤ ɢ ɨɫɬɚɜɥɹɟɦ R; ɧɨɦɢɧɚɥ – 

ɫɬɚɜɢɦ 5,1 Ʉ (ɤɚɤ ɩɨ ɫɯɟɦɟ); ɨɩɢɫɚɧɢɟ – ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ. Ⱦɚɥɟɟ ɧɚɠɢɦɚɟɦ ɤɧɨɩɤɭ 
“ɪɟɞɚɤɬɨɪ” ɢ ɩɟɪɟɯɨɞɢɦ ɜ ɦɟɧɸ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɷɥɟɦɟɧɬɚ: 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%92%D1%8B%D0%B1%D0%BE%D1%80-%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A0%D0%B5%D0%B4%D0%B0%D0%BA%D1%82%D0%BE%D1%80.jpg


ȼ ɜɟɪɯ-
ɧɟɦ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɨɩɰɢɸ “ɫɟɬɤɚ” ɢ ɜɵɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɫɟɬɤɢ – 1 ɦɦ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ). 
Ⱦɚɥɟɟ, ɜ ɥɟɜɨɦ ɦɟɧɸ, ɜɵɛɢɪɚɟɦ ɨɩɰɢɸ “ɥɢɧɢɹ” ɢ ɞɨɪɢɫɨɜɵɜɚɟɦ ɤ ɰɟɧɬɪɭ ɪɟɡɢɫɬɨɪɚ 
ɫɬɪɟɥɤɭ (ɩɨɪɹɞɨɤ ɪɢɫɨɜɚɧɢɹ – ɜɵɛɢɪɚɟɦ ɬɨɱɤɭ ɨɬɤɭɞɚ ɧɚɱɧɟɬɫɹ ɥɢɧɢɹ, ɳɟɥɱɨɤ ɥɟɜɨɣ 
ɤɧɨɩɤɨɣ, ɜɟɞɟɦ ɥɢɧɢɸ ɜ ɧɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɧɭɠɧɨɣ ɞɥɢɧɵ, ɳɟɥɱɨɤ ɥɟɜɨɣ ɤɧɨɩɤɨɣ, 
ɳɟɥɱɨɤ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ): 

ɇɨɜɵɣ ɤɨɦɩɨɧɟɧɬ ɩɨɞ ɧɚɡɜɚɧɢɟɦ ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ ɝɨɬɨɜ. ȼɵɛɢɪɚɟɦ ɦɟɧɸ “ɪɟɞɚɤɬɨɪ 
ɤɨɦɩɨɧɟɧɬɚ” ɚ ɜ ɧɟɦ ɨɩɰɢɸ “ɫɨɯɪɚɧɢɬɶ ɢ ɜɵɣɬɢ”. ɉɪɢ ɷɬɨɦ ɦɵ ɨɩɹɬɶ ɜɟɪɧɟɦɫɹ ɜ ɦɟɧɸ 
ɜɵɱɟɪɱɢɜɚɧɢɹ ɫɯɟɦɵ, ɝɞɟ ɭɜɢɞɢɦ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɣ ɧɚɦɢ ɪɟɡɢɫɬɨɪ: 

http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A0%D0%B5%D0%B4%D0%B0%D0%BA%D1%82%D0%BE%D1%80-%D0%BA%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82%D0%B0.jpg
http://radio-stv.ru/wp-content/uploads/2011/10/%D0%A0%D0%B5%D0%B4%D0%B0%D0%BA%D1%82%D0%BE%D1%80-%D0%BA%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82%D0%BE%D0%B22.jpg


Ɍɟɩɟɪɶ ɧɚɦ ɧɚɞɨ ɫɨɯɪɚɧɢɬɶ ɫɨɡɞɚɧɧɵɣ ɤɨɦɩɨɧɟɧɬ ɜ ɛɢɛɥɢɨɬɟɤɟ. 
ȼ ɛɢɛɥɢɨɬɟɤɟ ɜɵɛɢɪɚɟɦ ɢ ɨɬɤɪɵɜɚɟɦ ɤɚɬɟɝɨɪɢɸ ɪɟɡɢɫɬɨɪɵ, ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɳɟɥɤɚɟɦ ɩɨ 
ɩɟɪɟɦɟɧɧɨɦɭ ɪɟɡɢɫɬɨɪɭ, ɩɨɹɜɥɹɟɬɫɹ ɦɟɧɸ ɜ ɤɨɬɨɪɨɦ ɜɵɛɢɪɚɟɦ ɫɚɦɭɸ ɩɨɫɥɟɞɧɸɸ ɫɬɪɨɱɤɭ 
“ɫɤɨɩɢɪɨɜɚɬɶ ɤɨɦɩɨɧɟɧɬɵ ɜ ɛɢɛɥɢɨɬɟɤɭ. ȼ ɫɚɦɨɦ ɤɨɧɰɟ ɜ ɛɢɛɥɢɨɬɟɤɢ ɞɨɥɠɟɧ ɩɨɹɜɢɬɶɫɹ 
ɧɚɲ ɤɨɦɩɨɧɟɧɬ: 

Ʉɫɬɚɬɢ, ɟɫɥɢ ɜɜɟɫɬɢ ɤɭɪɫɨɪ ɜ ɨɛɥɚɫɬɶ ɛɢɛɥɢɨɬɟɤɢ ɢ ɳɟɥɤɧɭɬɶ 
ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ, ɩɨɹɜɢɬɫɹ ɦɟɧɸ, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɷɥɟɦɟɧɬ ɫ ɧɭɥɹ. ɇɨ ɦɟɬɨɞɨɦ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɚ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɣ ɛɨɥɟɟ ɭɞɨɛɧɨ. 
ɇɟɦɧɨɝɨ ɨ ɳɟɥɱɤɚɯ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ. Ɉɞɢɧ ɳɟɥɱɨɤ – ɜɵɞɟɥɟɧɢɟ ɷɥɟɦɟɧɬɚ, ɜɬɨɪɨɣ 
ɳɟɥɱɨɤ – ɩɟɪɟɜɨɞ ɷɥɟɦɟɧɬɚ ɜ ɪɟɠɢɦ ɜɪɚɳɟɧɢɹ, ɞɜɚ ɛɵɫɬɪɵɯ ɳɟɥɱɤɚ – ɩɟɪɟɯɨɞ ɜ ɪɟɠɢɦ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

Ɍɟɩɟɪɶ ɫɨɡɞɚɞɢɦ ɦɢɤɪɨɫɯɟɦɭ. Ɂɚ ɨɫɧɨɜɭ ɜɨɡɶɦɟɦ ɫɨɡɞɚɧɧɵɣ ɧɚɦɢ ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ. 
ȼɵɞɟɥɹɟɦ ɟɝɨ ɨɞɧɢɦ ɳɟɥɱɤɨɦ, ɡɚɬɟɦ ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɨɩɰɢɸ “ɞɭɛɥɢɪɨɜɚɬɶ” 
(ɡɧɚɱɨɤ “ɯ2″), ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɜɬɨɪɨɣ ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ ɜ ɫɜɨɛɨɞɧɨɦ ɦɟɫɬɟ ɢ ɞɜɭɦɹ 
ɳɟɥɱɤɚɦɢ ɩɨ ɧɟɦɭ ɩɟɪɟɯɨɞɢɦ ɜ ɪɟɠɢɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. Ɂɚɩɨɥɧɹɟɦ ɩɨɥɹ: ɨɛɨɡɧɚɱɟɧɢɟ – 

DA, ɜ ɝɪɚɮɟ ɧɨɦɢɧɚɥ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɢɤɪɨɫɯɟɦɵ – ɄɊ142ȿɇ12, ɨɩɢɫɚɧɢɟ – ɫɬɚɛɢɥɢɡɚɬɨɪ 
ɧɚɩɪɹɠɟɧɢɹ. Ⱥ ɡɚɬɟɦ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ ɪɟɞɚɤɬɨɪ ɩɟɪɟɯɨɞɢɦ ɜ ɪɟɠɢɦ ɪɢɫɨɜɚɧɢɹ ɷɥɟɦɟɧɬɚ. 
ɍɛɢɪɚɟɦ ɭɫɢɤɢ ɭ ɫɬɪɟɥɤɢ, ɪɚɫɬɹɝɢɜɚɟɦ ɤɨɪɩɭɫ, ɜɵɞɟɥɹɟɦ ɜɟɫɶ ɷɥɟɦɟɧɬ, ɪɚɡɜɨɪɚɱɢɜɚɟɦ ɧɚ 
90 ɝɪɚɞɭɫɨɜ,ɩɟɪɟɦɟɳɚɟɦ ɜ ɧɭɠɧɨɟ ɧɚɦ ɦɟɫɬɨ “ɨɛɨɡɧɚɱɟɧɢɟ” ɢ “ɧɨɦɢɧɚɥ”. Ɋɹɞɨɦ ɫ ɧɨɠɤɚ-
ɦɢ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɷɥɟɦɟɧɬɚ ɜɫɬɚɜɥɹɟɦ ɧɚɞɩɢɫɢ IN, OUT, GND (ɢɥɢ ɰɢɮɪɵ 2,8,17, ɨɛɨɡɧɚ-
ɱɚɸɳɢɟ ɜɵɜɨɞɵ  ɦɢɤɪɨɫɯɟɦɵ) ɢ ɩɨɥɭɱɚɟɦ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜɨɬ ɬɚɤɨɟ: 
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Ⱦɚɥɟɟ – ɪɟɞɚɤɬɨɪ ɤɨɦɩɨɧɟɧɬɚ ɢ ɫɨɯɪɚɧɢɬɶ ɢ ɜɵɣɬɢ. ɉɨɥɭɱɢɦ ɜ ɨɤɧɟ ɪɢɫɨɜɚɧɢɹ ɫɯɟɦɵ ɧɨ-
ɜɵɣ ɷɥɟɦɟɧɬ: 

ɍ ɜɚɫ, ɟɫɬɟɫɬɜɟɧɧɨ, ɨɧ ɦɨɠɟɬ ɢɦɟɬɶ ɢɧɨɣ ɜɢɞ. Ɍɟɩɟɪɶ ɫɨɡɞɚɞɢɦ ɜ 
ɛɢɛɥɢɨɬɟɤɟ ɧɨɜɭɸ ɤɚɬɟɝɨɪɢɸ ɞɥɹ ɧɚɲɟɣ ɦɢɤɪɨɫɯɟɦɵ, ɤ ɩɪɢɦɟɪɭ – “ɦɢɤɪɨɫɯɟɦɧɵɟ ɫɬɚɛɢ-
ɥɢɡɚɬɨɪɵ”. Ⱦɥɹ ɷɬɨɝɨ ɜɜɨɞɢɦ ɤɭɪɫɨɪ ɜ ɩɨɥɟ ɛɢɛɥɢɨɬɟɤɢ ɢ ɳɟɥɤɚɟɦ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ. ȼ 
ɩɨɹɜɢɜɲɟɦɫɹ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɨɩɰɢɸ -“ɫɨɡɞɚɬɶ ɧɨɜɵɣ ɪɚɡɞɟɥ ɛɢɛɥɢɨɬɟɤɢ”, ɩɨɹɜɢɬɫɹ ɧɨ-
ɜɵɣ ɪɚɡɞɟɥ ɫ ɱɢɫɬɵɦ ɩɨɥɟɦ. ɓɟɥɤɚɟɦ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɩɨ ɜɧɨɜɶ ɫɨɡɞɚɧɧɨɦɭ ɷɥɟɦɟɧɬɭ ɢ ɜ 
ɩɨɹɜɢɜɲɟɦɫɹ ɦɟɧɸ ɜɵɛɢɪɚɟɦ ɨɩɰɢɸ “ɫɤɨɩɢɪɨɜɚɬɶ ɤɨɦɩɨɧɟɧɬɵ ɜ ɛɢɛɥɢɨɬɟɤɭ”. ɂ ɜ ɧɚɲɟɦ 
ɧɨɜɨɦ ɪɚɡɞɟɥɟ ɩɨɹɜɢɬɶɫɹ ɩɟɪɜɵɣ ɤɨɦɩɨɧɟɧɬ: 

 

 

Ɍɟɩɟɪɶ ɩɟɪɟɯɨɞɢɦ ɤ ɫɚɦɨɦɭ ɝɥɚɜɧɨɦɭ – ɜɵɱɟɪɱɢɜɚɧɢɟ ɫɯɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ, ɫɧɚɱɚ-
ɥɚ, ɤɨɦɩɨɧɭɟɦ ɛɭɞɭɳɭɸ ɫɯɟɦɭ ɪɚɫɫɬɚɜɥɹɹ ɞɟɬɚɥɢ ɧɚ ɩɨɥɟ ɪɢɫɨɜɚɧɢɹ. ɉɨɥɭɱɢɦ ɧɟɱɬɨ ɬɚ-
ɤɨɟ: 
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ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɧɚɦ ɧɚɞɨ ɩɪɨɩɢɫɚɬɶ ɧɨɦɢɧɚɥɵ ɪɚɞɢɨɞɟɬɚɥɟɣ  (ɪɟɡɢɫɬɨɪɵ, ɤɨɧɞɟɧɫɚ-
ɬɨɪɵ, ɞɢɨɞɵ), ɚ ɬɚɤɠɟ ɪɚɡɜɟɪɧɭɬɶ ɤɨɧɞɟɧɫɚɬɨɪ ɋ3 – ɩɥɸɫɨɦ ɜɜɟɪɯ ɢ ɪɚɡɜɟɪɧɭɬɶ ɧɚɢɦɟɧɨ-
ɜɚɧɢɹ ɪɟɡɢɫɬɨɪɨɜ R2 ɢ R3 ɢ ɞɢɨɞɚ D2. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɧɚ ɪɟɡɢɫɬɨɪɟ R3. (Ɂɚ-
ɨɞɧɨ ɩɨɦɟɧɹɟɦ ɩɨɪɹɞɨɤ ɧɭɦɟɪɚɰɢɢ ɪɟɡɢɫɬɨɪɨɜ). Ⱦɜɭɦɹ ɳɟɥɱɤɚɦɢ ɩɨ ɪɟɡɢɫɬɨɪɭ R3 ɩɟɪɟ-
ɯɨɞɢɦ ɜ ɪɟɠɢɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. ȼ ɨɛɨɡɧɚɱɟɧɢɢ ɫɬɚɜɢɦ R1, ɫɧɢɦɚɟɦ ɝɚɥɨɱɤɭ ɜ ɝɪɚ-
ɮɟ ɚɜɬɨɧɭɦɟɪɚɰɢɹ, ɧɨɦɢɧɚɥ ɫɬɚɜɢɦ 15Ʉ (ɤɚɤ ɩɨ ɫɯɟɦɟ), ɧɚɠɚɬɢɟɦ ɤɨɩɤɢ ɪɟɞɚɤɬɨɪ, ɩɟɪɟɯɨ-
ɞɢɦ ɜ ɪɟɠɢɦ ɪɢɫɨɜɚɧɢɹ ɷɥɟɦɟɧɬɚ. 

 
 

Ɂɞɟɫɶ ɦɵ ɪɚɡɜɨɪɚɱɢɜɚɟɦ “ɨɛɨɡɧɚɱɟɧɢɟ” ɢ “ɧɨɦɢɧɚɥ” ɧɚ 90 ɝɪɚɞɭɫɨɜ ɢ ɜɵɫɬɚɜɥɹɟɦ ɫɩɪɚɜɚ 
ɨɬ ɤɨɪɩɭɫɚ ɪɟɡɢɫɬɨɪɚ (ɨɞɢɧ ɳɟɥɱɨɤ – ɜɵɞɟɥɟɧɢɟ, ɜɬɨɪɨɣ ɳɟɥɱɨɤ ɩɟɪɟɯɨɞ ɜ ɪɟɠɢɦ ɩɨɜɨɪɨ-
ɬɚ ɷɥɟɦɟɧɬɚ), ɢ ɩɨɥɭɱɚɟɦ ɜɨɬ ɬɚɤɨɣ ɜɢɞ: 
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ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɠɢɦɚɟɦ “ɡɟɥɟɧɭɸ ɝɚɥɨɱɤɭ” ɢ ɜɨɡɜɪɚɳɚɟɦɫɹ ɜ ɩɪɨɝɪɚɦɦɭ. Ɋɟɡɢɫɬɨɪ ɬɟɩɟɪɶ 
ɜɵɝɥɹɞɢɬ ɧɚ ɫɯɟɦɟ ɬɚɤ: 

Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɩɨɫɬɭɩɚɟɦ ɫ ɨɫɬɚɥɶɧɵɦɢ ɪɚɞɢɨ-
ɷɥɟɦɟɧɬɚɦɢ, ɢ ɩɨɥɭɱɚɟɦ ɬɚɤɭɸ ɤɚɪɬɢɧɭ: 

ɂ ɧɚ-
ɤɨɧɟɰ-ɬɨ, ɩɨɫɥɟɞɧɢɣ ɷɬɚɩ. ȼ ɥɟɜɨɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɨɩɰɢɸ “ɥɢɧɢɹ” ɢ ɫ ɟɟ ɩɨɦɨɳɶɸ ɪɢɫɭ-
ɟɦ ɥɢɧɢɢ, ɫɨɟɞɢɧɹɹ ɪɚɞɢɨɞɟɬɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɨɣ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɧɚɱɚɥɚ ɫɞɟ-
ɥɚɬɶ ɥɢɧɢɢ ɩɢɬɚɧɢɹ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɟ ɫɨɟɞɢɧɟɧɢɹ ɛɭɞɭɬ ɫɞɟɥɚɧɵ, ɜɵɛɢɪɚɟɦ ɜ ɥɟɜɨɣ ɩɚ-
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ɧɟɥɢ ɨɩɰɢɸ “ɭɡɟɥ” ɢ ɪɚɫɫɬɚɜɥɹɟɦ ɬɨɱɤɢ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɣ, ɝɞɟ ɨɧɢ ɩɨ ɫɯɟɦɟ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ. ɉɨɥɭɱɚɟɦ ɧɚ ɜɵɯɨɞɟ ɩɪɢɦɟɪɧɨ ɬɚɤɭɸ ɤɚɪɬɢɧɤɭ: 

Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɨɩɰɢɢ ɥɟɜɨɣ ɩɚɧɟɥɢ, ɧɚɧɨɫɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ. Ɂɚɬɟɦ ɫɨɯɪɚɧɹ-
ɟɦ ɫɨɡɞɚɧɧɭɸ ɫɯɟɦɭ ɜ ɜɚɲɭ ɩɚɩɤɭ. Ɍɚɤɠɟ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɜɚɲɭ ɫɯɟɦɭ ɤ ɛɨɥɟɟ ɰɢɜɢɥɢɡɨ-
ɜɚɧɧɨɦɭ ɜɢɞɭ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ ɜɵɛɢɪɚɟɦ “ɮɨɪɦɚ” ɚ ɜ ɧɟɣ ɨɩɰɢɸ “ɨɬɤɪɵɬɶ ɮɨɪ-
ɦɭ“. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɨɲɤɟ ɜɵɛɢɪɚɟɦ ɧɭɠɧɭɸ ɧɚɦ ɮɨɪɦɭ ɢ ɩɨɥɭɱɚɟɦ ɬɚɤɭɸ ɤɚɪɬɢɧɤɭ: 

Ɂɚɩɨɥɧɹɟɦ ɝɪɚɮɵ ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ, ɪɚɫɩɟɱɚɬɵɜɚɟɦ ɢ ɩɪɟɞɫɬɚɜɥɹɟɦ ɧɚ ɫɭɞ ɷɤɫɩɟɪɬɨɜ. 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 

ɋɨɡɞɚɧɢɟ ɫɯɟɦɵ «Ɉɫɧɨɜɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ MS Visio». 

ɋɈɁȾȺɇɂȿ ɋɏȿɆɕ ɋ ɉɈɆɈɓɖɘ ɌɊȺɎȺɊȿɌɈȼ ɂ ȾɈȻȺȼɅȿɇɂȿ 
ɌȿɄɋɌɈȼɕɏ ȾɈɄɍɆȿɇɌɈȼ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɭɞɭɬ ɨɫɜɨɟɧɵ ɨɩɟɪɚɰɢɢ: 

 ɩɨ ɢɡɦɟɧɟɧɢɸ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɚɧɢɰɵ; 
 ɡɚɞɚɧɢɹ ɬɨɱɧɵɯ ɪɚɡɦɟɪɨɜ ɮɢɝɭɪ; 
 ɤɨɩɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ. 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɪɢɫɭɧɤɚ ɜ MS Visio ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɜɥɚɞɟɬɶ ɜɫɟɦɢ ɢɧɫɬ-
ɪɭɦɟɧɬɚɦɢ ɞɨɫɤɨɧɚɥɶɧɨ ɢ ɡɧɚɬɶ ɜɫɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɨɜ ɩɪɨɝɪɚɦɦɵ. Ⱦɥɹ ɝɪɚɦɨɬɧɨɝɨ ɢ ɛɵ-
ɫɬɪɨɝɨ ɫɨɡɞɚɧɢɹ ɧɟɫɥɨɠɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɞɨɫɬɚɬɨɱɧɵ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɜɵ 
ɩɨɡɧɚɤɨɦɢɬɟɫɶ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɯɟɦɵ «Ɉɫɧɨɜɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ MS Visio».  

 

 

Ɂɚɩɭɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ MS Visio 

 ɉɭɫɤ →ɉɪɨɝɪɚɦɦɵ, ɭɤɚɠɢɬɟ ɜ ɦɟɧɸ ɩɭɧɤɬ Microsoft Office → Microsoft Office Vi-

sio 2007. 

Ɍɟɩɟɪɶ ɫɨɡɞɚɣɬɟ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ (ɫɦ. ɫɩɪɚɜɤɭ ɋɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ). Ⱦɥɹ ɷɬɨɝɨ ɜ 
ɥɟɜɨɦ ɨɤɧɟ ɜɵɛɟɪɢɬɟ ɝɪɭɩɩɭ ɲɚɛɥɨɧɨɜ Ɉɛɳɢɟ, ɚ ɡɚɬɟɦ ɜ ɨɤɧɟ Ɉɛɪɚɡɰɵ ɳɟɥɤɧɢɬɟ ɩɨ 
ɲɚɛɥɨɧɭ ɉɪɨɫɬɚɹ ɫɯɟɦɚ. 



 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɧɚ ɝɨɬɨɜɨɦ ɪɢɫɭɧɤɟ ɫɬɪɚɧɢɰɚ ɢɦɟɟɬ ɚɥɶɛɨɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ, 
ɩɨɫɤɨɥɶɤɭ ɞɚɧɧɭɸ ɫɯɟɦɭ ɬɚɤ ɭɞɨɛɧɟɟ ɪɚɫɩɨɥɨɠɢɬɶ. ɇɚ ɫɨɡɞɚɧɧɨɦ ɧɚɦɢ ɞɨɤɭɦɟɧɬɟ ɫɬɪɚ-
ɧɢɰɚ ɢɦɟɟɬ ɤɧɢɠɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɚɧɢɰ ɫɭɳɟɫɬɜɭɟɬ ɤɨ-
ɦɚɧɞɚ ɇɚɫɬɪɨɣɤɢ ɫɬɪɚɧɢɰ ɜ ɦɟɧɸ Ɏɚɣɥ.  

 

 

 ȼ ɦɟɧɸ Ɏɚɣɥ ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ ɉɚɪɚɦɟɬɪɵ ɫɬɪɚɧɢɰɵ. ȼ ɨɬɤɪɵɜɲɟɦɫɹ ɞɢɚɥɨɝɨ-
ɜɨɦ ɨɤɧɟ ɩɟɪɟɣɞɢɬɟ ɧɚ ɜɤɥɚɞɤɭ ɇɚɫɬɪɨɣɤɚ ɩɟɱɚɬɢ.  

 ȼ ɪɚɡɞɟɥɟ Ȼɭɦɚɝɚ ɜ ɩɪɢɧɬɟɪɟ ɜɵɛɟɪɢɬɟ ɩɚɪɚɦɟɬɪ Ⱥɥɶɛɨɦɧɚɹ.  

 ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɈɄ.  



 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɥɟɝɱɟ ɛɵɥɨ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɥɢɫɬɟ ɢ ɭɤɚɡɵɜɚɬɶ ɪɚɡɦɟɪɵ ɮɢɝɭɪ 
ɭɫɬɚɧɨɜɢɬɟ ɦɟɬɪɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɦɟɪ ɧɚ ɜɤɥɚɞɤɟ Ɋɚɡɦɟɪ ɫɬɪɚɧɢɰɵ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɨɧɚ 
ɭɫɬɚɧɨɜɥɟɧɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

 

 

 

Ɍɟɩɟɪɶ ɦɨɠɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɫɨɡɞɚɧɢɸ ɫɯɟɦɵ. ɇɚ ɪɢɫɭɧɤɟ ɢɡɨɛɪɚɠɟɧɵ ɩɹɬɢɭɝɨɥɶɧɢ-
ɤɢ, ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ, ɫɤɪɭɝɥɟɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɢ ɡɜɟɡɞɵ. 

ȼɫɟ ɷɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɢɝɭɪɵ ɜ ɧɚɛɨɪɟ ɷɥɟɦɟɧɬɨɜ ɉɪɨɫɬɚɹ ɮɢɝɭɪɚ. 



ȼ MS Visio ɨɩɟɪɚɰɢɹ ɩɟɪɟɧɨɫɚ ɬɪɚɮɚɪɟɬɨɜ ɧɚ ɥɢɫɬ ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɟɬɚɳɢɬɶ ɢɥɢ ɩɟɪɟ-
ɬɹɧɭɬɶ ɮɢɝɭɪɭ: 

ɉɟɪɟɬɹɧɢɬɟ ɧɚ ɥɢɫɬ ɮɢɝɭɪɭ ɩɹɬɢɭɝɨɥɶɧɢɤɚ 

 ɳɟɥɤɧɢɬɟ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɮɢɝɭɪɟ  
 ɭɞɟɪɠɢɜɚɹ ɟɟ, ɩɟɪɟɦɟɫɬɢɬɟ ɧɚ ɥɢɫɬ. 

Ɉɬɩɭɫɬɢɬɶ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɜ ɤɨɧɟɱɧɨɣ ɬɨɱɤɟ ɩɟɪɟɦɟɳɟɧɢɹ.  

! ɉɨɦɟɫɬɢɬɟ ɩɹɬɢɭɝɨɥɶɧɢɤ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɥɢɧɢɢ ɫɟɬɤɢ  

 

Ɂɚɞɚɣɬɟ ɪɚɡɦɟɪɵ ɩɹɬɢɭɝɨɥɶɧɢɤɭ. 

 ȼɵɞɟɥɢɬɟ ɮɢɝɭɪɭ.  
 ȼ ɦɟɧɸ ȼɢɞ ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ Ɋɚɡɦɟɪ ɢ ɩɨɥɨɠɟɧɢɟ.  
 ɍɤɚɠɢɬɟ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɢ ɲɢɪɢɧɵ. 

 

Ɂɧɚɱɟɧɢɟ ɩɨ ɨɫɢ ɏ ɢ Y ɦɨɠɧɨ ɧɟ ɜɜɨɞɢɬɶ, ɨɫɬɚɜɢɬɶ ɩɪɟɠɧɢɟ. 

 

ȼ ɫɯɟɦɟ ɱɟɬɵɪɟ ɩɹɬɢɭɝɨɥɶɧɢɤɚ. ɋɤɨɩɢɪɭɣɬɟ ɟɝɨ ɬɪɢ ɪɚɡɚ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ Ctrl, 

ɫɪɚɡɭ ɫɬɚɜɹ ɜ ɧɭɠɧɨɟ ɦɟɫɬɨ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɥɢɧɢɢ ɫɟɬɤɢ ɢ ɥɢɧɟɣɤɢ. (ɋɦ. ɫɩɪɚɜɤɭ 
Ʉɨɩɢɪɨɜɚɧɢɟ ɮɢɝɭɪ) 

 ȼɵɞɟɥɢɬɟ ɩɹɬɢɭɝɨɥɶɧɢɤ,  
 ɍɞɟɪɠɢɜɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨ Ʌɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɢ ɤɥɚɜɢɲɭ Ctrl ɫɤɨɩɢɪɭɣɬɟ ɮɢɝɭɪɭ 

ɜ ɧɭɠɧɨɟ ɦɟɫɬɨ ɥɢɫɬɚ. 
 Ɉɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ. 



 

ȼ ɰɟɧɬɪɟ ɪɚɫɩɨɥɨɠɟɧ ɫɤɪɭɝɥɟɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ. ȿɝɨ ɪɚɡɦɟɪɵ ɢɡɦɟɧɟɧɵ. (ɋɦ. ɫɩɪɚɜɤɭ 
ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɨɜ ɮɢɝɭɪɵ) 

 ɉɟɪɟɬɹɧɢɬɟ ɬɪɚɮɚɪɟɬ ɋɤɪɭɝɥɟɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɜ ɰɟɧɬɪ. 
 ȼɵɞɟɥɢɬɟ ɮɢɝɭɪɭ.  
 ɉɟɪɟɬɚɳɢɬɟ ɦɚɪɤɟɪ ɜɵɞɟɥɟɧɢɹ  ɞɨ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɮɢɝɭɪɵ.  

 

ɋɜɟɪɯɭ ɢ ɫɧɢɡɭ ɨɬ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɧɚɯɨɞɹɬɫɹ ɡɜɟɡɞɵ. ɂɯ ɪɚɡɦɟɪ ɬɚɤɠɟ ɢɡɦɟɧɟɧ. 

 ɉɟɪɟɬɹɧɢɬɟ ɬɪɚɮɚɪɟɬ ɋɟɦɢɤɨɧɟɱɧɚɹ ɡɜɟɡɞɚ ɧɚ ɥɢɫɬ ɧɚɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɦ. 
 Ɋɚɫɬɹɧɢɬɟ ɟɟ ɩɨ ɞɥɢɧɟ ɢ ɲɢɪɢɧɟ ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɟɪɨɜ ɜɵɞɟɥɟɧɢɹ . 

 ɋɤɨɩɢɪɭɣɬɟ ɡɜɟɡɞɭ ɩɨɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤ: 
o ɜɵɞɟɥɢɬɟ ɮɢɝɭɪɭ; 
o ɭɞɟɪɠɢɜɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨ Ʌɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɢ ɤɥɚɜɢɲɭ Ctrl ɫɤɨɩɢɪɭɣɬɟ 

ɮɢɝɭɪɭ ɜ ɧɭɠɧɨɟ ɦɟɫɬɨ ɥɢɫɬɚ; 
o ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ. 
 



 

 

Ɍɟɩɟɪɶ ɨɮɨɪɦɢɦ ɧɢɠɧɸɸ ɱɚɫɬɶ ɫɯɟɦɵ. ȼ ɧɟɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ ɨɞɢɧɚɤɨɜɨ-
ɝɨ ɪɚɡɦɟɪɚ. ɉɨɷɬɨɦɭ ɜɧɚɱɚɥɟ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɨɞɢɧ ɩɪɹɦɨɭɝɨɥɶɧɢɤ, 
ɡɚɬɟɦ ɫɤɨɩɢɪɨɜɚɬɶ ɞɜɚ ɪɚɡɚ. Ⱥ ɩɨɬɨɦ ɜɵɞɟɥɢɬɶ ɜɫɟ ɬɪɢ ɢ ɫɤɨɩɢɪɨɜɚɬɶ ɩɨɞ ɞɪɭɝɨɣ ɧɢɠɧɢɣ 
ɩɹɬɢɭɝɨɥɶɧɢɤ. 

 ɉɟɪɟɬɹɧɢɬɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɩɨɞ ɧɢɠɧɢɣ ɩɹɬɢɭɝɨɥɶɧɢɤ, ɨɫɬɚɜɥɹɹ ɦɟɫɬɨ ɩɨɞ ɫɬɪɟɥɤɭ. 
 Ɋɚɫɬɹɧɢɬɟ ɟɝɨ ɩɨ ɞɥɢɧɟ ɢ ɭɦɟɧɶɲɢɬɟ ɩɨ ɲɢɪɢɧɟ: 

 

 ɫɤɨɩɢɪɭɣɬɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɞɜɚ ɪɚɡɚ:  
o ɜɵɞɟɥɢɬɟ ɮɢɝɭɪɭ;  
o ɭɞɟɪɠɢɜɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨ Ʌɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɢ ɤɥɚɜɢɲɭ Ctrl ɫɤɨɩɢɪɭɣɬɟ 

ɮɢɝɭɪɭ ɜ ɧɭɠɧɨɟ ɦɟɫɬɨ ɥɢɫɬɚ; 
o ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ ɦɵɲɢ. 

 

 ɜɵɞɟɥɢɬɟ ɜɫɟ ɬɪɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ: 
o ɳɟɥɤɧɢɬɟ ɫɬɪɟɥɤɭ ɪɹɞɨɦ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɍɤɚɡɚɬɟɥɶ, ɚ ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɜɚɪɢ-

ɚɧɬ ȼɵɛɨɪ ɨɛɥɚɫɬɢ; 
o ɩɨɦɟɫɬɢɬɟ ɭɤɚɡɚɬɟɥɶ ɜɜɟɪɯɭ ɫɥɟɜɚ ɧɚɞ ɮɢɝɭɪɚɦɢ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɜɵɞɟɥɢɬɶ, ɚ 

ɡɚɬɟɦ ɩɟɪɟɬɚɳɢɬɟ ɟɝɨ, ɪɚɫɬɹɧɭɜ ɪɚɦɤɭ ɜɵɞɟɥɟɧɢɹ ɜɨɤɪɭɝ ɮɢɝɭɪ.  



 

ȼɨɤɪɭɝ ɜɵɞɟɥɟɧɧɵɯ ɮɢɝɭɪ ɩɨɹɜɹɬɫɹ ɡɟɥɟɧɵɟ ɦɚɪɤɟɪɵ ɜɵɞɟɥɟɧɢɹ, ɚ ɜɨɤɪɭɝ ɨɬɞɟɥɶ-
ɧɵɯ ɮɢɝɭɪ — ɩɭɪɩɭɪɧɵɣ ɤɨɧɬɭɪ. 

Ƚɥɚɜɧɚɹ ɮɢɝɭɪɚ ɨɛɨɡɧɚɱɟɧɚ ɠɢɪɧɵɦ ɩɭɪɩɭɪɧɵɦ ɤɨɧɬɭɪɨɦ.  

 ɋɤɨɩɢɪɭɣɬɟ (ɫɦ. ɫɩɪɚɜɤɭ Ʉɨɩɢɪɨɜɚɧɢɟ ɮɢɝɭɪ) ɜɫɟ ɬɪɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɩɨɞ ɞɪɭɝɨɣ 
ɧɢɠɧɢɣ ɩɹɬɢɭɝɨɥɶɧɢɤ 

 

 

ɂɬɚɤ, ɧɚ ɥɢɫɬɟ ɟɫɬɶ ɜɫɟ ɨɫɧɨɜɧɵɟ ɮɢɝɭɪɵ ɫɯɟɦɵ. 

ɋɨɯɪɚɧɢɬɟ  ɞɨɤɭɦɟɧɬ.  

 ɇɚɠɦɢɬɟ ɧɚ ɤɨɦɚɧɞɭ ɋɨɯɪɚɧɢɬɶ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɋɬɚɧɞɚɪɬɧɚɹ. 

Ɉɬɤɪɵɥɨɫɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫɨɯɪɚɧɟɧɢɹ ɞɨɤɭɦɟɧɬɚ. Ɂɞɟɫɶ ɦɨɠɧɨ ɞɚɬɶ ɞɨɤɭɦɟɧɬɭ ɧɚɡɜɚɧɢɟ 
ɜ ɫɬɪɨɤɟ ɂɦɹ ɮɚɣɥɚ  

 ȼɜɟɞɢɬɟ ɜ ɫɬɪɨɤɟ ɂɦɹ ɮɚɣɥɚ ɧɚɡɜɚɧɢɟ ɞɨɤɭɦɟɧɬɚ «ɋɯɟɦɚ». 
 ɇɚɠɦɢɬɟ ɧɚ ɤɧɨɩɤɭ ɋɨɯɪɚɧɢɬɶ 

ɉɨɫɥɟ ɫɨɯɪɚɧɟɧɢɹ ɢ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɫ ɞɨɤɭɦɟɧɬɨɦ, ɟɝɨ ɦɨɠɧɨ ɡɚɤɪɵɬɶ. 

 

Кɨɪɨɬɤɨ ɨ ɝɥɚɜɧɨɦ 

 ȼ ɨɤɧɟ ɉɚɪɚɦɟɬɪɵ ɫɬɪɚɧɢɰɵ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ: 
 ɧɚɫɬɪɨɣɤɭ ɩɟɱɚɬɢ; 
 ɪɚɡɦɟɪɵ ɫɬɪɚɧɢɰɵ; 
 ɦɚɫɲɬɚɛ ɞɨɤɭɦɟɧɬɚ. 

Ɇɟɧɸ Ɏɚɣɥ→ɉɚɪɚɦɟɬɪɵ ɫɬɪɚɧɢɰɵ.   



 Ɋɚɡɦɟɪɵ ɮɢɝɭɪ ɢɡɦɟɧɹɸɬɫɹ, ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɬɹɝɢɜɚɧɢɹ ɦɚɪɤɟɪɚ ɜɵɞɟɥɟɧɢɹ, ɨɪɢɟɧɬɢ-
ɪɭɹɫɶ ɧɚ ɥɢɧɢɢ ɫɟɬɤɢ ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɢ ɜɟɪɬɢɤɚɥɶɧɭɸ ɥɢɧɟɣɤɢ. 

 Ɍɨɱɧɵɣ ɪɚɡɦɟɪ ɮɢɝɭɪɵ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɞɚɧɧɵɯ ɨ ɮɢɝɭɪɟ ɧɚ ɩɚɧɟɥɢ Ɋɚɡɦɟɪ ɢ ɩɨɥɨɠɟɧɢɟ.  
Ɇɟɧɸ ȼɢɞ→Ɋɚɡɦɟɪ ɢ ɩɨɥɨɠɟɧɢɟ. 

 Ʉɨɩɢɪɨɜɚɬɶ ɮɢɝɭɪɵ ɦɨɠɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɞɟɥɢɜ ɟɟ: 
 Ɇɟɧɸ ɉɪɚɜɤɚ→Ʉɨɩɢɪɨɜɚɬɶ; 
 ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɋɬɚɧɞɚɪɬɧɚɹ ɧɚɠɚɬɶ ɢɧɫɬɪɭɦɟɧɬ Ʉɨɩɢɪɨɜɚɬɶ; 
 Ɉɬɤɪɵɬɶ ɤɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ ɢ ɜɵɛɪɚɬɶ ɤɨɦɚɧɞɭ Ʉɨɩɢɪɨɜɚɬɶ; 
 ɇɟ ɨɬɩɭɫɤɚɹ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɧɚɠɚɬɶ Ctrl ɢ ɩɟɪɟɬɹɧɭɬɶ ɮɢɝɭɪɭ ɜ ɧɭɠɧɨɟ 
ɦɟɫɬɨ ɥɢɫɬɚ. 

 



ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ  

ɋɨɟɞɢɧɟɧɢɟ ɮɢɝɭɪ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɭɞɭɬ ɨɫɜɨɟɧɵ ɨɩɟɪɚɰɢɢ: 

 ɩɨ ɫɨɟɞɢɧɟɧɢɸ ɮɢɝɭɪ; 
 ɢɡɦɟɧɟɧɢɸ ɮɨɪɦɵ ɮɢɝɭɪɵ ɦɚɪɤɟɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ; 
 ɪɚɡɦɟɳɟɧɢɸ ɮɢɝɭɪ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ; 
 ɭɜɟɥɢɱɟɧɢɸ ɦɚɫɲɬɚɛɚ ɤɥɚɜɢɲɚɦɢ. 

 

ɉɪɨɞɨɥɠɢɦ ɫɨɡɞɚɧɢɟ ɪɢɫɭɧɤɚ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɩɨɫɥɟ ɩɨɦɟɳɟɧɢɹ ɮɢɝɭɪ ɧɚ ɥɢɫɬ 
ɹɜɥɹɟɬɫɹ ɢɯ ɫɨɟɞɢɧɟɧɢɟ.  

ɋɨɟɞɢɧɟɧɢɟ - ɷɬɨ ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɥɸɛɨɝɨ ɪɢɫɭɧɤɚ MS Visio, ɩɨɫɤɨɥɶɤɭ, ɜ MS 

Visio ɫɨɡɞɚɸɬɫɹ ɧɟ ɩɪɨɫɬɨ ɪɢɫɭɧɤɢ, ɚ ɫɯɟɦɵ ɢ ɦɨɞɟɥɢ, ɜ ɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬ ɫɨɟɞɢɧɟɧɢɹ ɢ 
ɹɜɥɹɟɬɫɹ ɫɭɬɶɸ, ɟɝɨ ɮɭɧɤɰɢɹ - ɩɟɪɟɞɚɬɶ ɥɨɝɢɤɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɹɜɥɟɧɢɣ.  

ɇɚ ɪɢɫɭɧɤɟ, ɤɨɬɨɪɵɣ ɦɵ ɜɨɫɩɪɨɢɡɜɨɞɢɦ, ɮɢɝɭɪɵ ɫɨɟɞɢɧɟɧɵ ɫ ɩɨɦɨɳɶɸ ɫɬɪɟɥɨɤ, ɤɨ-
ɬɨɪɵɟ ɩɟɪɟɞɚɸɬ ɥɨɝɢɱɟɫɤɭɸ ɫɜɹɡɶ ɦɟɠɞɭ ɩɪɢɱɢɧɚɦɢ, ɭɫɥɨɜɢɹɦɢ ɢ ɪɟɡɭɥɶɬɚɬɨɦ ɦɨɞɟɥɢ-
ɪɭɟɦɨɣ ɫɢɬɭɚɰɢɢ.  

 Ɉɬɤɪɨɣɬɟ ɞɨɤɭɦɟɧɬ «ɋɯɟɦɚ». 
 ɍɛɟɪɢɬɟ ɜɵɞɟɥɟɧɢɟ ɭ ɢɧɫɬɪɭɦɟɧɬɚ Ⱥɜɬɨɫɨɟɞɢɧɟɧɢɟ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɋɬɚɧɞɚɪɬɧɚɹ. 
ɇɚ ɫɯɟɦɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɜɚ ɜɢɞɚ ɫɬɪɟɥɨɤ – ɝɢɛɤɚɹ ɫɬɪɟɥɤɚ 1 ɢ ɫɬɪɟɥɤɚ 45 ɝɪɚɞɭɫɨɜ 

ɞɜɭɫɬɨɪɨɧɧɹɹ. 

 ɂɡ ɧɚɛɨɪɚ ɷɥɟɦɟɧɬɨɜ ɉɪɨɫɬɵɟ ɮɢɝɭɪɵ ɩɟɪɟɬɹɧɢɬɟ ɧɚ ɥɢɫɬ Ƚɢɛɤɭɸ ɫɬɪɟɥɤɭ 1.  
Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɧɚ ɦɚɪɤɟɪɵ ɜɵɞɟɥɟɧɢɹ. ɂɯ ɞɜɚ – ɦɚɪɤɟɪɵ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɢ ɦɚɪɤɟɪɵ 
ɭɩɪɚɜɥɟɧɢɹ. 

 

 

Ⱦɚɧɧɚɹ ɮɢɝɭɪɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɦɟɪɧɨɣ ɮɢɝɭɪɨɣ. (ɋɦ. ɫɩɪɚɜɤɭ Ɉɞɧɨɦɟɪɧɵɟ ɮɢɝɭɪɵ). 

! ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɩɨɜɟɞɟɧɢɟɦ ɨɞɧɨɦɟɪɧɵɯ ɮɢɝɭɪ ɹɜɥɹɟɬɫɹ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɟɞɢɧɹɬɶ 
ɞɜɟ ɞɪɭɝɢɟ ɮɢɝɭɪɵ.  



Ɍɨɱɤɢ ɫɨɟɞɢɧɟɧɢɹ - ɷɬɨ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ MS Visio, ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɟɞɢɧɹɬɶ 
ɪɚɡɥɢɱɧɵɟ ɨɛɴɟɤɬɵ ɧɚ ɥɢɫɬɟ. Ɉɧɢ ɟɫɬɶ ɭ ɜɫɟɯ ɮɢɝɭɪ. ȿɫɥɢ ɬɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ ɧɟ ɫɨɜɦɟɳɟɧɚ 
ɫ ɦɚɪɤɟɪɨɦ ɜɵɞɟɥɟɧɢɹ, ɤɚɤ ɧɚ ɷɬɨɣ ɫɬɪɟɥɤɟ, ɬɨ ɨɧɚ ɨɛɨɡɧɚɱɚɟɬɫɹ ɫɢɧɢɦ ɤɪɟɫɬɢɤɨɦ, ɤɚɤ ɧɚ 
ɞɪɭɝɢɯ ɮɢɝɭɪɚɯ, ɩɨɦɟɳɟɧɧɵɯ ɧɚ ɷɬɨɬ ɥɢɫɬ.  

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɟɞɢɧɹɬɶ ɦɨɠɧɨ ɮɢɝɭɪɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɢɦɟɧɧɨ ɫɨɜɦɟɫɬɢɜ ɬɨɱɤɢ ɢɯ ɫɨ-
ɟɞɢɧɟɧɢɹ.  

ɋɨɟɞɢɧɢɦ ɫɬɪɟɥɤɭ ɫ ɩɟɪɜɵɦ ɩɹɬɢɭɝɨɥɶɧɢɤɨɦ.  

 ɇɚɜɟɞɢɬɟ ɦɵɲɤɭ ɧɚ ɬɨɱɤɭ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɭɸ ɛɭɞɟɬɟ ɩɟɪɟɦɟɳɚɬɶ.  

 

 ɇɚɠɦɢɬɟ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɤɢ ɢ ɧɟ ɨɬɩɭɫɤɚ ɟё, ɫɨɟɞɢɧɢɬɟ ɟё ɫ ɜɵɛɪɚɧɧɨɣ ɧɚɦɢ 
ɬɨɱɤɨɣ ɫɨɟɞɢɧɟɧɢɹ ɩɹɬɢɭɝɨɥɶɧɢɤɚ.  

 Ɇɵɲɤɭ ɦɨɠɧɨ ɨɬɩɭɫɬɢɬɟ ɜ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɜ ɧɭɠɧɨɣ ɧɚɦ ɬɨɱɤɟ ɩɨɹɜɥɹɟɬɫɹ ɤɪɚɫ-
ɧɵɣ ɤɜɚɞɪɚɬɢɤ.  

 Ɉɬɩɭɫɬɢɦ ɦɵɲɤɭ.  
ɋɬɪɟɥɤɚ ɢ ɩɹɬɢɭɝɨɥɶɧɢɤ ɫɨɟɞɢɧɟɧɵ.  

 

 

Ɍɟɩɟɪɶ, ɤɚɤ ɛɵ ɦɵ ɧɢ ɩɟɪɟɞɜɢɝɚɥɢ ɩɹɬɢɭɝɨɥɶɧɢɤ, ɫɬɪɟɥɤɚ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɟё 
ɬɨɱɤɚ ɫɨɟɞɢɧɟɧɢɹ ɛɵɥɚ ɫɨɜɦɟɳɟɧɚ ɫ ɬɨɱɤɨɣ ɫɨɟɞɢɧɟɧɢɹ ɩɹɬɢɭɝɨɥɶɧɢɤɚ.  

ɋɨɟɞɢɧɢɦ ɞɪɭɝɨɣ ɤɨɧɟɰ ɫɬɪɟɥɤɢ ɫ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɦ.  

 ȼɵɞɟɥɢɬɟ ɫɬɪɟɥɤɭ, ɤɥɢɤɧɭɜ ɧɚ ɧɟё ɦɵɲɤɨɣ.  
 ɉɨɞɜɟɞɢɬɟ ɦɚɪɤɟɪ ɤɨɧɰɚ ɤ ɫɤɪɭɝɥɟɧɧɨɣ ɱɚɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ  
 Ɉɬɩɭɫɬɢɬɟ ɫɬɪɟɥɤɭ. 



ɋɥɟɞɭɸɳɢɣ ɲɚɝ - ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɪɟɥɤɢ ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɟɪɨɜ ɭɩɪɚɜ-
ɥɟɧɢɹ. ɇɚɠɢɦɚɹ ɥɟɜɭɸ ɤɧɨɩɤɭ ɦɵɲɤɢ ɢ ɩɟɪɟɞɜɢɝɚɹ ɷɬɢ ɦɚɪɤɟɪɵ,  ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɮɨɪɦɭ 
ɨɤɨɧɱɚɧɢɹ ɫɬɪɟɥɤɢ. ɗɬɢ ɦɚɪɤɟɪɵ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɦɚɪɤɟɪɨɜ ɜɵɞɟɥɟɧɢɹ, ɟɫɬɶ ɧɟ ɧɚ ɜɫɟɯ ɮɢɝɭ-
ɪɚɯ.  

ɍɜɟɥɢɱɢɦ ɦɚɫɲɬɚɛ ɢɡɨɛɪɚɠɟɧɢɹ, ɱɬɨɛɵ ɥɟɝɱɟ ɛɵɥɨ ɪɚɛɨɬɚɬɶ ɫ ɮɨɪɦɨɣ ɫɬɪɟɥɤɢ.  

 ȼ ɦɟɧɸ Ɇɚɫɲɬɚɛ ɜɵɛɟɪɟɦ 75% ɢɥɢ ɞɪɭɝɨɣ ɭɞɨɛɧɵɣ ɞɥɹ ɜɚɫ ɦɚɫɲɬɚɛ.. 
 ɂɡɦɟɧɢɬɟ ɨɩɟɪɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɪɟɥɤɢ. 

 

Ɍɟɩɟɪɶ ɫɬɪɟɥɤɚ ɢɦɟɟɬ ɫɨɜɫɟɦ ɞɪɭɝɨɣ ɜɢɞ.  

ȼɫɟ ɫɬɪɟɥɤɢ, ɫɨɟɞɢɧɹɸɳɢɟ ɩɹɬɢɭɝɨɥɶɧɢɤɢ ɫ ɩɟɪɜɨɣ ɡɜɟɡɞɨɱɤɨɣ ɩɨ ɮɨɪɦɟ ɨɞɢɧɚɤɨɜɵ. 
Ɋɚɡɥɢɱɧɨ ɥɢɲɶ ɢɯ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɪɚɡɦɟɪ. ɑɬɨɛɵ ɧɟ ɩɨɜɬɨɪɹɬɶ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ, ɫɨɡɞɚɞɢɦ 
ɨɫɬɚɥɶɧɵɟ ɫɬɪɟɥɤɢ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ ɤɨɩɢɪɨɜɚɧɢɹ.  

 ȼɵɞɟɥɢɬɟ ɭɠɟ ɝɨɬɨɜɭɸ ɫɬɪɟɥɤɭ. 
 ɋɤɨɩɢɪɭɣɬɟ ɟɟ ɥɸɛɵɦ ɫɩɨɫɨɛɨɦ. (ɋɦ. ɫɩɪɚɜɤɭ Ʉɨɩɢɪɨɜɚɧɢɟ ɮɢɝɭɪ) 

ɉɨɹɜɢɥɚɫɶ ɟɳё ɨɞɧɚ ɫɬɪɟɥɤɚ. Ɍɟɩɟɪɶ ɩɟɪɟɬɚɳɢɬɟ ɡɟɥɟɧɵɟ ɦɚɪɤɟɪɵ ɤ ɬɨɱɤɚɦ ɫɨɟɞɢɧɟ-
ɧɢɹ ɮɢɝɭɪ. ɉɨɥɭɱɢɥɚɫɶ ɬɚɤɚɹ ɠɟ ɫɬɪɟɥɤɚ, ɧɨ ɫ ɞɪɭɝɢɦ ɧɚɩɪɚɜɥɟɧɢɟɦ. Ɏɨɪɦɚ ɨɤɨɧɱɚɧɢɣ ɧɟ 
ɢɡɦɟɧɢɥɚɫɶ. ȼɵɩɨɥɧɢɬɟ ɬɟ ɠɟ ɞɟɣɫɬɜɢɹ ɢ ɫɨɟɞɢɧɢɬɟ ɞɪɭɝɢɟ ɩɹɬɢɭɝɨɥɶɧɢɤɢ ɫ ɩɪɹɦɨɭɝɨɥɶ-
ɧɢɤɨɦ ɜ ɰɟɧɬɪɟ. 

 

  

ɋɥɟɞɭɸɳɚɹ ɫɬɪɟɥɤɚ ɧɚ ɨɪɢɝɢɧɚɥɟ ɫɨɟɞɢɧɹɟɬ  ɧɢɠɧɢɣ ɩɹɬɢɭɝɨɥɶɧɢɤ ɫ ɩɪɹɦɨɭɝɨɥɶɧɢ-
ɤɚɦɢ.  



 ɜɵɛɟɪɢɬɟ ɋɬɪɟɥɤɭ 45 ɝɪɚɞɭɫɨɜ ɞɜɭɫɬɨɪɨɧɧɸɸ ɢɡ ɬɪɚɮɚɪɟɬɚ ɢ ɩɟɪɟɬɹɧɢɬɟ ɟё ɧɚ 
ɥɢɫɬ. ɗɬɨ ɛɨɥɟɟ ɩɪɨɫɬɚɹ ɫɬɪɟɥɤɚ, ɢ ɨɧɚ ɧɟ ɢɦɟɟɬ ɦɚɪɤɟɪɨɜ ɭɩɪɚɜɥɟɧɢɹ.  

 ɉɨɦɟɫɬɢɬɟ ɦɟɠɞɭ ɩɹɬɢɭɝɨɥɶɧɢɤɨɦ ɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɦɢ. 
 ɂɡɦɟɧɢɬɟ ɪɚɡɦɟɪɵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɜɟɥɢɱɶɬɟ ɦɚɫɲɬɚɛ:  

o ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɢ CTRL+SHIFT ɢ ɳɟɥɤɧɢɬɟ ɩɨ ɫɬɪɟɥɤɟ. (ɭɦɟɧɶɲɢɬɶ ɦɚɫ-
ɲɬɚɛ  ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɢ CTRL+SHIFT ɢ ɳɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ 
ɷɬɭ ɬɨɱɤɭ). 

 ɋɤɨɩɢɪɭɣɬɟ ɩɨɥɭɱɟɧɧɭɸ ɫɬɪɟɥɤɭ ɢ ɩɟɪɟɧɟɫɢɬɟ ɤ ɞɪɭɝɨɦɭ ɩɹɬɢɭɝɨɥɶɧɢɤɭ. 

 

 

Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɫ ɮɢɝɭɪɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɫɬɢɬɶ ɱɟɬɵɪɟ ɫɬɪɟɥɤɢ ɡɚ ɮɢɝɭ-
ɪɨɣ ɫɤɪɭɝɥɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ.  

Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɨɛɪɚɬɢɬɶɫɹ ɤ ɦɟɧɸ ɪɚɡɦɟɳɟɧɢɹ ɮɢɝɭɪ. Ɉɧɨ ɧɚɯɨɞɢɬɫɹ ɜ ɦɟɧɸ Ɏɨɪ-
ɦɚ, ɩɨɞɦɟɧɸ Ɋɚɡɦɟɳɟɧɢɟ. Ɂɞɟɫɶ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫɩɨɫɨɛ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɮɢɝɭɪ. 
Ɉɞɧɚɤɨ, ɟɫɥɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɥɨɠɧɵɯ ɤɨɦɚɧɞ, ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɢ ɛɨɥɟɟ ɛɵɫɬɪɵɦ ɫɩɨɫɨɛɨɦ ɨɛɪɚɳɟɧɢɹ ɤ ɤɨɦɚɧɞɚɦ ɪɚɛɨɬɵ ɫ ɮɢɝɭɪɚɦɢ - ɤɨɧɬɟɤɫɬ-
ɧɵɦ ɦɟɧɸ. Ɍɚɦ ɟɫɬɶ ɜɫɟ ɫɚɦɵɟ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɚɧɞɵ.  

 ȼɵɞɟɥɢɬɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤ,  
 ɓɟɥɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɤɢ.  

Ɉɬɤɪɵɥɨɫɶ ɤɨɧɬɟɤɫɬɧɨɟ ɦɟɧɸ ɪɚɛɨɬɵ ɫ ɮɢɝɭɪɨɣ. ɇɚɫ ɢɧɬɟɪɟɫɭɟɬ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɬɪɟɥɨɤ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ.  

 ȼɵɛɟɪɢɬɟ ɩɨɞɦɟɧɸ Ɏɢɝɭɪɚ ɤɨɦɚɧɞɚ ɇɚ ɡɚɞɧɢɣ ɩɥɚɧ.  
 ɓɟɥɤɧɢɬɟ ɩɨ ɧɟɣ. 

 



 

 

ɋɬɪɟɥɤɢ ɩɟɪɟɦɟɫɬɢɥɢɫɶ ɧɚ ɡɚɞɧɢɣ ɩɥɚɧ, ɬɟɩɟɪɶ ɨɧɢ ɧɟ ɡɚɤɪɵɜɚɸɬ ɫɨɛɨɣ ɨɛɥɚɫɬɶ ɩɪɹɦɨ-
ɭɝɨɥɶɧɢɤɚ. ɇɚ ɧɚɲɟɦ ɪɢɫɭɧɤɟ ɛɨɥɶɲɟ ɧɟɬ ɮɢɝɭɪ, ɤɨɬɨɪɵɟ ɡɚɤɪɵɜɚɸɬ ɞɪɭɝ ɞɪɭɝɚ.  

 

ɋɨɯɪɚɧɢɬɟ ɞɨɤɭɦɟɧɬ «ɋɯɟɦɚ». 

Кɨɪɨɬɤɨ ɨ ɝɥɚɜɧɨɦ 

 ɋɨɟɞɢɧɹɬɶ ɮɢɝɭɪɵ ɜ MS Visio ɦɨɠɧɨ ɫɬɪɟɥɤɚɦɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɧɚɛɨɪɟ ɷɥɟɦɟɧ-
ɬɨɜ ɉɪɨɫɬɵɟ ɮɢɝɭɪɵ ɜ ɩɚɩɤɟ Ɉɛɳɢɟ. 

 Ɉɞɧɨɦɟɪɧɚɹ ɮɢɝɭɪɚ ɜ MS Visio ɢɦɟɟɬ ɦɚɪɤɟɪɵ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ, ɚ ɧɟɤɨɬɨɪɵɟ ɮɢɝɭɪɵ ɢ 
ɦɚɪɤɟɪ ɭɩɪɚɜɥɟɧɢɹ. Ɇɚɪɤɟɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɮɨɪɦɭ ɮɢɝɭɪɵ. 

 Ɋɚɡɦɟɳɟɧɢɟ ɮɢɝɭɪ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɚɧɞɚɦɢ Ɏɢɝɭ-
ɪɚ→Ɋɚɡɦɟɳɟɧɢɟ ɧɚ ɩɚɧɟɥɢ ɦɟɧɸ ɢɥɢ  ɜ ɤɨɧɬɟɤɫɬɧɨɦ ɦɟɧɸ. 

 ɂɡɦɟɧɢɬɶ ɦɚɫɲɬɚɛ ɞɨɤɭɦɟɧɬɚ ɜ ɧɭɠɧɨɦ ɦɟɫɬɟ ɭɞɨɛɧɟɣ ɫɨɱɟɬɚɧɢɟɦ ɤɥɚɜɢɲ ɧɚ ɤɥɚɜɢɚ-
ɬɭɪɟ  

 CTRL+SHIFT -  ɭɜɟɥɢɱɟɧɢɟ; 
 CTRL+SHIFT – ɭɦɟɧɶɲɟɧɢɟ. 



Ⱦɨɛɚɜɥɟɧɢɟ ɬɟɤɫɬɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɭɞɭɬ ɨɫɜɨɟɧɵ ɨɩɟɪɚɰɢɢ: 

 ɩɨ ɞɨɛɚɜɥɟɧɢɸ ɬɟɤɫɬɚ ɜ ɮɢɝɭɪɭ ɢ ɜɧɟ ɮɢɝɭɪ ɧɚ ɥɢɫɬ; 
 ɩɨ ɢɡɦɟɧɟɧɢɸ ɧɚɱɟɪɬɚɧɢɹ ɲɪɢɮɬɚ ɢ ɟɝɨ ɪɚɡɦɟɪɨɜ; 

 

ɉɪɨɞɨɥɠɢɦ ɪɚɛɨɬɭ ɧɚɞ ɫɯɟɦɨɣ. ɇɚ ɧɚɲɟɦ ɪɢɫɭɧɤɟ ɭɠɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜɫɟ ɝɪɚɮɢɱɟ-
ɫɤɢɟ ɷɥɟɦɟɧɬɵ. ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ - ɜɜɨɞ ɬɟɤɫɬɨɜɵɯ ɷɥɟɦɟɧɬɨɜ.  

ɇɚ ɨɛɪɚɡɰɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɞɜɚ ɜɢɞɚ ɬɟɤɫɬɨɜɵɯ ɷɥɟɦɟɧɬɨɜ - ɜɧɭɬɪɢ ɮɢɝɭɪɵ ɢ ɧɚ ɩɨɥɟ 
ɪɢɫɭɧɤɚ, ɜɧɟ ɮɢɝɭɪ.  

 Ɉɬɤɪɨɣɬɟ ɞɨɤɭɦɟɧɬ «ɋɯɟɦɚ». 
ȼɜɟɞɟɦ ɫɧɚɱɚɥɚ ɷɥɟɦɟɧɬɵ ɧɚ ɨɛɥɚɫɬɢ ɪɢɫɭɧɤɚ ɜɧɟ ɮɢɝɭɪ. Ɉɧɨ ɨɞɧɨ. 

ɑɬɨɛɵ ɧɚɛɪɚɬɶ ɬɟɤɫɬ ɧɚ ɪɢɫɭɧɤɟ MS Visio, ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɫɨɡɞɚɬɶ ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ. 
Ɍɟɤɫɬɨɜɨɟ ɩɨɥɟ ɫɨɡɞɚɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɨɦ Ɍɟɤɫɬ. ɗɬɨɬ ɢɧɫɬɪɭɦɟɧɬ ɦɨɠɧɨ ɚɤɬɢɜɢɪɨɜɚɬɶ, ɧɚ-
ɠɚɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɧɨɩɤɭ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ.  

 ɓɟɥɤɧɢɬɟ ɩɨ ɤɧɨɩɤɟ Ɍɟɤɫɬ . ɂɧɫɬɪɭɦɟɧɬ ɚɤɬɢɜɢɪɨɜɚɧ, ɚ ɢɧɞɢɤɚɬɨɪ ɦɵɲɤɢ 
ɩɪɢɧɹɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɮɨɪɦɭ.  

 ɇɚɜɟɞɢɬɟ ɦɵɲɤɭ ɧɚ ɨɛɥɚɫɬɶ ɩɨɞ ɧɢɠɧɟɣ ɡɜɟɡɞɨɣ. 
 ɓɟɥɤɧɢɬɟ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɤɢ. 

ȼ ɷɬɨɣ ɬɨɱɤɟ ɛɭɞɟɬ ɩɪɚɜɵɣ ɜɟɪɯɧɢɣ ɭɝɨɥ ɫɨɡɞɚɜɚɟɦɨɝɨ ɬɟɤɫɬɨɜɨɝɨ ɩɨɥɹ. Ɍɟɩɟɪɶ, 
ɭɞɟɪɠɢɜɚɹ ɥɟɜɭɸ ɤɧɨɩɤɭ, ɩɟɪɟɬɚɳɢɬɟ ɦɵɲɤɭ ɤ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ ɥɟɜɨɦɭ ɧɢɠɧɟɦɭ ɭɝɥɭ 
ɬɟɤɫɬɨɜɨɝɨ ɩɨɥɹ.  

ɂɬɚɤ, ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ ɫɨɡɞɚɧɨ. Ɉɧɨ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɥɢɧɢɢ ɤɨɬɨɪɨɝɨ 
ɧɟɜɢɞɢɦɵ. Ɇɚɫɲɬɚɛ ɪɢɫɭɧɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɢɥɫɹ ɢ ɜ ɬɟɤɫɬɨɜɨɦ ɩɨɥɟ ɩɨɹɜɢɥɫɹ ɤɭɪ-
ɫɨɪ. 

 

Ɍɟɩɟɪɶ ɜɫɟ ɝɨɬɨɜɨ ɞɥɹ ɜɜɨɞɚ ɬɟɤɫɬɚ. 

 ȼɜɟɞɢɬɟ ɩɪɟɞɥɨɠɟɧɢɟ «ɉɟɪɜɵɟ ɭɪɨɤɢ ɜ MS Visio».  

 ɇɚ ɩɚɧɟɥɢ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ ɜɜɟɞɢɬɟ ɪɚɡɦɟɪ ɲɪɢɮɬɚ – 18ɩɬ ɢ ɫɚɦ ɲɪɢɮɬ – Mono-

type Corsiva. 



 

 ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɜɜɨɞɚ ɬɟɤɫɬɚ ɳɟɥɤɧɟɦ ɦɵɲɤɨɣ ɜɧɟ ɬɟɤɫɬɨɜɨɝɨ ɩɨɥɹ. 
Ɋɚɛɨɬɚ ɜ ɷɬɨɦ ɬɟɤɫɬɨɜɨɦ ɩɨɥɟ ɡɚɜɟɪɲɟɧɚ.  

Ɍɟɩɟɪɶ ɜɜɟɞɟɦ ɬɟɤɫɬ ɜ ɮɢɝɭɪɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɦ ɨɩɹɬɶ-ɬɚɤɢ ɧɭɠɟɧ ɢɧɫɬɪɭɦɟɧɬ ɬɟɤɫɬ, 
ɤɨɬɨɪɵɣ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɚɤɬɢɜɢɪɨɜɚɧ.  

Ɇɨɠɧɨ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɫɨɡɞɚɜɚɬɶ ɬɟɤɫɬɨɜɵɟ ɩɨɥɹ ɜɧɭɬɪɢ ɮɢɝɭɪ, ɨɞɧɚɤɨ ɟɫɥɢ ɧɚ-
ɜɟɫɬɢ ɦɵɲɤɨɣ ɫ ɚɤɬɢɜɢɪɨɜɚɧɧɵɦ ɬɟɤɫɬɨɜɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɧɚ ɨɛɥɚɫɬɶ ɮɢɝɭɪɵ ɢ ɳɟɥɤɧɭɬɶ 
ɨɞɢɧ ɪɚɡ, ɬɨ ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ ɨɬɤɪɨɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɩɪɢɱɟɦ ɬɨɝɨ ɪɚɡɦɟɪɚ, ɤɨɬɨɪɵɣ ɨɩ-
ɬɢɦɚɥɟɧ ɞɥɹ ɜɜɨɞɚ ɬɟɤɫɬɚ ɜ ɤɨɧɤɪɟɬɧɭɸ ɮɢɝɭɪɭ.  

 ɓɟɥɤɧɢɬɟ ɩɨ ɨɛɥɚɫɬɢ ɩɟɪɜɨɝɨ ɩɹɬɢɭɝɨɥɶɧɢɤɚ. Ɉɬɤɪɨɟɬɫɹ ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ. 
 ȼɜɨɞɢɬɟ ɬɟɤɫɬ. 

 

ȼɜɟɞɢɬɟ ɬɟɤɫɬ ɜ ɤɚɠɞɭɸ ɮɢɝɭɪɭ.  

ȼ ɩɹɬɢɭɝɨɥɶɧɢɤɢ, ɡɜɟɡɞɵ ɢ ɫɤɪɭɝɥɟɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɲɪɢɮɬ  - Arial, ɪɚɡɦɟɪ – 

14ɩɬ, ɩɨɥɭɠɢɪɧɵɣ, ɩɚɧɟɥɶ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ. 

 

ȼ ɧɢɠɧɢɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɯ ɢɡɦɟɧɢɬɟ ɲɪɢɮɬ ɧɚ 12ɩɬ. ȿɫɥɢ ɬɟɤɫɬ ɧɟ ɜɯɨɞɢɬ ɜ ɫɬɪɨɱɤɭ, ɬɨ 
ɪɚɫɬɹɧɢɬɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɩɨ ɞɥɢɧɟ.(ɋɦ ɫɩɪɚɜɤɭ ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɨɜ ɮɢɝɭɪɵ)  



 

Ɇɵ ɜɜɟɥɢ ɜɫɟ ɬɟɤɫɬɨɜɵɟ ɷɥɟɦɟɧɬɵ. 

Ɂɚɤɨɧɱɢɜ ɪɚɛɨɬɭ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ Ɍɟɤɫɬ, ɧɭɠɧɨ ɳɟɥɤɧɭɬɶ ɩɨ ɤɧɨɩɤɟ ɍɤɚɡɚɬɟɥɶ, ɱɬɨɛɵ 
ɜɟɪɧɭɬɶɫɹ ɜ ɨɛɵɱɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ.  

 ɓɟɥɤɧɢɬɟ ɩɨ ɢɧɫɬɪɭɦɟɧɬɭ ɍɤɚɡɚɬɟɥɶ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɋɬɚɧɞɚɪɬɧɚɹ.  

Ɇɵɲɤɚ ɜɧɨɜɶ ɩɪɢɧɹɥɚ ɨɛɵɱɧɵɣ ɜɢɞ.  

Ɍɟɤɫɬɨɜɨɟ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶɧɨɣ ɮɢɝɭɪɨɣ, ɤɨɬɨɪɚɹ ɨɛɥɚɞɚɟɬ ɧɟɤɨɬɨɪɵɦɢ ɫɜɨɣɫɬ-
ɜɚɦɢ ɨɛɵɱɧɨɣ ɮɢɝɭɪɵ. ɓɟɥɤɧɟɦ ɩɨ ɧɢɠɧɟɦɭ ɬɟɤɫɬɨɜɨɦɭ ɩɨɥɸ, ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɟɝɨ. ɉɨɹ-
ɜɢɥɢɫɶ ɦɚɪɤɟɪɵ ɜɵɞɟɥɟɧɢɹ. Ɍɟɩɟɪɶ ɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɷɬɨ ɩɨɥɟ, ɢɡɦɟɧɹɬɶ ɟɝɨ ɞɥɢɧɭ ɢɥɢ 
ɲɢɪɢɧɭ. 

ɂɬɚɤ, ɦɵ ɡɚɜɟɪɲɢɥɢ ɪɚɛɨɬɭ ɩɨ ɫɨɡɞɚɧɢɸ ɬɟɤɫɬɨɜɵɯ ɷɥɟɦɟɧɬɨɜ. 

Кɨɪɨɬɤɨ ɨ ɝɥɚɜɧɨɦ 

 Ɍɟɤɫɬ ɜɜɨɞɢɬɫɹ ɜ ɮɢɝɭɪɭ ɢɥɢ ɧɚ ɩɨɥɟ ɪɢɫɭɧɤɚ 

 Ⱦɥɹ ɜɜɨɞɚ ɬɟɤɫɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬ Ɍɟɤɫɬ ɧɚ ɋɬɚɧɞɚɪɬɧɨɣ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧ-
ɬɨɜ. 

 ɒɪɢɮɬ ɬɟɤɫɬɚ ɢ ɟɝɨ ɪɚɡɦɟɪ ɦɨɠɧɨ ɦɟɧɹɬɶ  ɫ ɩɨɦɨɳɶɸ ɩɚɧɟɥɢ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ. 
 Ɋɚɡɦɟɪ ɬɟɤɫɬɨɜɨɝɨ ɩɨɥɹ ɦɟɧɹɟɬɫɹ ɤɚɤ ɢ ɮɢɝɭɪɚ ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɟɪɨɜ ɜɵɞɟɥɟɧɢɹ. 
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