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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 1 

ȼɵɩɨɥɧɟɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɐɟɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ - ɩɪɚɤɬɢɱɟɫɤɨɟ ɨɫɜɨɟɧɢɟ ɫɬɭɞɟɧɬɚɦɢ 
ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ ɝɪɚɮɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ 
ɫɪɟɞɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɝɪɚɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɄɈɆɉȺɋ ɢɥɢ AutoCAD. 

 

ɋɢɫɬɟɦɵ ɄɈɆɉȺɋ ɢ AutoCAD ɹɜɥɹɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɪɢɤɥɚɞɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɱɟɪɬɟɠɧɨ-ɝɪɚɮɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɧɨ ɢ ɦɨɳɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɤɚɪɤɚɫɧɵɯ, ɩɨɥɢɝɨɧɚɥɶɧɵɯ (ɩɨɜɟɪɯɧɨɫɬɧɵɯ) ɢ ɨɛɴɟɦɧɵɯ 
(ɬɜɟɪɞɨɬɟɥɶɧɵɯ) ɤɨɧɫɬɪɭɤɰɢɣ. 

 

Ɂɚɞɚɧɢɟ ɧɚ ɩɪɚɤɬɢɱɟɫɤɭɸ ɪɚɛɨɬɭ 

ɉɨ ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ ɜɚɪɢɚɧɬɚɯ ɢɡɨɛɪɚɠɟɧɢɹɦ ɩɨɫɬɪɨɢɬɶ ɬɪɢ ɜɢɞɚ ɞɟɬɚɥɢ, 
ɜɵɩɨɥɧɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɡɪɟɡɵ (ȽɈɋɌ2.305), ɩɪɨɫɬɚɜɢɬɶ ɪɚɡɦɟɪɵ (ȽɈɋɌ2.307), 
ɩɨɫɬɪɨɢɬɶ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɭɸ ɩɪɨɟɤɰɢɸ, ɜɵɩɨɥɧɢɬɶ 3d-ɦɨɞɟɥɶ. 

 

ɉɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ 

 



 4 

ȼȺɊɂȺɇɌЫ: 

 
ɜɚɪɢɚɧɬ 1        ɜɚɪɢɚɧɬ 2 

 

 
ɜɚɪɢɚɧɬ 3        ɜɚɪɢɚɧɬ 4 

 

 



 5 

 
ɜɚɪɢɚɧɬ 5        ɜɚɪɢɚɧɬ 6 

 

 
ɜɚɪɢɚɧɬ 7         ɜɚɪɢɚɧɬ 8 

 

 



 6 

 
ɜɚɪɢɚɧɬ 9        ɜɚɪɢɚɧɬ 10 

 
ɜɚɪɢɚɧɬ 11      ɜɚɪɢɚɧɬ 12 



 7 

 
ɜɚɪɢɚɧɬ 13       ɜɚɪɢɚɧɬ 14 

 
ɜɚɪɢɚɧɬ 15      ɜɚɪɢɚɧɬ 16 

 

 

 



 8 

 
ɜɚɪɢɚɧɬ 17      ɜɚɪɢɚɧɬ 18 

 

 

 
ɜɚɪɢɚɧɬ 19      ɜɚɪɢɚɧɬ 20 



 9 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 2 

ȼɵɩɨɥɧɟɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɥɨɝɢɱɟɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ  
 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɜɫɟɯ ɜɢɞɨɜ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ȽɈɋɌ 2.702-75 "ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ", ȽɈɋɌ 2.710-81 

"Ɉɛɨɡɧɚɱɟɧɢɹ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ", ɚ ɬɚɤɠɟ ɫɬɚɧɞɚɪɬɨɜ, 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɜ ɫɯɟɦɚɯ. Ʉɥɚɫɫɢɮɢɤɚɰɢɸ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ, ɬɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ȽɈɋɌ 2.701-76 "ɋɯɟɦɵ. 
ȼɢɞɵ ɢ ɬɢɩɵ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ" 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ - ɝɪɚɮɢɱɟɫɤɢɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɞɨɤɭɦɟɧɬ, ɧɚ ɤɨɬɨɪɨɦ ɫ 
ɩɨɦɨɳɶɸ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɡɧɚɱɟɧɢɣ ɢɡɨɛɪɚɠɟɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ 
ɨɛɴɟɤɬɚ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. 

ɗɥɟɦɟɧɬ - ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ, ɚ ɝɪɚɮɢɱɟɫɤɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɧɨɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɪɚɡɞɟɥɟɧɚ ɧɚ ɱɚɫɬɢ, ɢɦɟɸɳɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ 
(ɪɟɡɢɫɬɨɪ, ɤɨɧɞɟɧɫɚɬɨɪ ɢ ɞɪ.). 

ɍɫɬɪɨɣɫɬɜɨ - ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɟɞɢɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 
(ɛɥɨɤ, ɩɥɚɬɚ). Ɇɨɠɟɬ ɧɟ ɢɦɟɬɶ ɜ ɨɛɴɟɤɬɟ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ - ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɜ ɨɛɴɟɤɬɟ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɮɭɧɤɰɢɸ ɢ ɧɟ ɨɛɴɟɞɢɧɟɧɧɵɯ ɜ ɟɞɢɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɶ - ɷɥɟɦɟɧɬ, ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ, 
ɢɦɟɸɳɚɹ ɜ ɨɛɴɟɤɬɟ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɰɟɩɶ - ɥɢɧɢɹ, ɤɚɧɚɥ, ɬɪɚɤɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɤɚɧɚɥ 
ɡɜɭɤɚ, ɜɢɞɟɨɤɚɧɚɥ, ɤɚɧɚɥ ɋȼɑ). 

Ʌɢɧɢɹ ɜɡɚɢɦɨɫɜɹɡɢ - ɥɢɧɢɹ ɧɚ ɫɯɟɦɟ, ɭɤɚɡɵɜɚɸɳɚɹ ɩɭɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɬɨɤɚ, 
ɫɢɝɧɚɥɚ ɢ ɬ.ɞ. 

Ɉɛɴɟɤɬ – ɷɬɨ ɭɫɥɨɜɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢɡɞɟɥɢɹ, ɭɫɬɪɨɣɫɬɜɚ, ɫɟɬɢ ɩɪɢɦɟɧɹɟɦɨɟ ɜ 
ɤɚɱɟɫɬɜɟ ɨɛɳɟɝɨ ɩɨɧɹɬɢɹ. 

 

ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɧɚɹ. 
ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɧɚɹ (ɤɨɞ ɗ1) – ɫɯɟɦɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɨɫɧɨɜɧɵɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ ɢɡɞɟɥɢɹ, ɢɯ ɧɚɡɧɚɱɟɧɢɟ ɢ ɜɡɚɢɦɨɫɜɹɡɢ. Ⱦɚɧɧɵɟ ɫɯɟɦɵ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢɡɞɟɥɢɹ ɧɚ ɫɬɚɞɢɹɯ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɪɚɡɪɚɛɨɬɤɟ 
ɫɯɟɦ ɞɪɭɝɢɯ ɬɢɩɨɜ, ɢ ɩɨɥɶɡɭɸɬɫɹ ɢɦɢ ɞɥɹ ɨɛɳɟɝɨ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɢɡɞɟɥɢɟɦ. 

ɇɚ ɫɯɟɦɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɢɡɨɛɪɚɠɚɸɬ ɜɫɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɱɚɫɬɢ ɢɡɞɟɥɢɹ (ɷɥɟɦɟɧɬɵ, ɭɫɬɪɨɣɫɬɜɚ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ) ɢ ɨɫɧɨɜɧɵɟ 
ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ ɢɡɞɟɥɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 2.721 ɢɡɨɛɪɚɠɚɸɬ ɜ ɜɢɞɟ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɫ ɪɚɡɦɟɪɚɦɢ 10ɯ10 ɢɥɢ 10ɯ15 ɦɦ ɢɥɢ ɍȽɈ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɚɯ. 
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Ƚɪɚɮɢɱɟɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɫɯɟɦɵ ɞɨɥɠɧɨ ɞɚɜɚɬɶ ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɱɚɫɬɟɣ ɢɡɞɟɥɢɹ. ɇɚ ɥɢɧɢɹɯ 
ɜɡɚɢɦɨɫɜɹɡɟɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɬɪɟɥɤɚɦɢ ɨɛɨɡɧɚɱɚɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɯɨɞɚ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɢɡɞɟɥɢɢ. 

 ɇɚ ɫɯɟɦɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɧɚɢɦɟɧɨɜɚɧɢɹ ɤɚɠɞɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɱɚɫɬɢ 
ɢɡɞɟɥɢɹ, ɟɫɥɢ ɞɥɹ ɟɟ ɨɛɨɡɧɚɱɟɧɢɹ ɩɪɢɦɟɧɟɧ ɩɪɹɦɨɭɝɨɥɶɧɢɤ. ɇɚɢɦɟɧɨɜɚɧɢɹ ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɜɩɢɫɵɜɚɸɬ ɜɧɭɬɪɶ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ 

.  

 

ɇɚ ɫɯɟɦɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɦɟɳɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɱɚɫɬɟɣ, ɩɨɹɫɧɹɸɳɢɟ ɧɚɞɩɢɫɢ, ɞɢɚɝɪɚɦɦɵ ɢɥɢ ɬɚɛɥɢɰɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɜɨ ɜɪɟɦɟɧɢ, ɚ ɬɚɤɠɟ ɭɤɚɡɵɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɜ 
ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ (ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɣ, ɬɨɤɨɜ, ɮɨɪɫɵ ɢɦɩɭɥɶɫɨɜ ɢ ɬ.ɩ.). 

 ɇɚ ɫɯɟɦɚɯ ɧɟɫɥɨɠɧɵɯ ɢɡɞɟɥɢɣ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɜɢɞɟ ɩɪɹɦɨɣ 
ɰɟɩɨɱɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɫɥɟɜɚ ɧɚɩɪɚɜɨ. 

ɋɯɟɦɵ ɢɡɞɟɥɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɫɤɨɥɶɤɨ ɤɚɧɚɥɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɨɜ, 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɜ ɜɢɞɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɰɟɩɨɱɟɤ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɰɟɩɢ ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɨɞɢɬɶ ɢɡ 
ɨɫɧɨɜɧɵɯ ɰɟɩɟɣ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɝɥɹɞɧɨɫɬɢ ɨɫɧɨɜɧɵɟ ɰɟɩɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɩɨɥɚɝɚɬɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ – ɜɟɪɬɢɤɚɥɶɧɨ ɢɥɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɦɟɠɞɭ ɨɫɧɨɜɧɵɦɢ ɰɟɩɹɦɢ. 

 

ɐɢɮɪɨɜɵɟ ɥɨɝɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ 

ɋɥɨɠɧɵɟ ɰɢɮɪɨɜɵɟ ɥɨɝɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɤɨɦɩɶɸɬɟɪɚ, 
ɫɨɫɬɨɹɬ ɢɡ ɪɹɞɚ ɷɥɟɦɟɧɬɚɪɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɛɚɡɟ ɫɪɟɞɫɬɜ 
ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɬɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ 
ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɯɟɦɨɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ: ȾɌɅ 
(ɞɢɨɞɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɥɨɝɢɤɚ), ɌɌɅ (ɬɪɚɧɡɢɫɬɨɪɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɥɨɝɢɤɚ), ɗɋɅ 
(ɷɦɢɬɬɟɪɧɨ-ɫɜɹɡɚɧɧɚɹ ɥɨɝɢɤɚ), ɬɟɯɧɨɥɨɝɢɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɥɟɜɵɯ 
ɬɪɚɧɡɢɫɬɨɪɨɜ, ɢ ɬ. ɞ. Ʌɨɝɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ ɥɸɛɭɸ 
ɥɨɝɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ. ȼɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɜɭɦ ɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɹɦ 1 ɢ 0, ɦɨɝɭɬ ɢɦɟɬɶ ɨɞɢɧ ɢɡ ɞɜɭɯ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɭɪɨɜɧɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ 
ɫɯɟɦɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɥɨɝɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɥɨɝɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɬɟɯɧɨɥɨɝɢɢ ɌɌɅ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (ɨɬ 2,4 ɞɨ 5 ȼ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɸ ɥɨɝɢɱɟɫɤɨɣ ɟɞɢɧɢɰɵ (ɢɫɬɢɧɚ), ɚ 
ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ (ɨɬ 0 ɞɨ 0,4 ȼ)   – ɥɨɝɢɱɟɫɤɨɦɭ ɧɭɥɸ (ɥɨɠɶ) 

Ɍɪɢ ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɚ ɫɨɫɬɚɜɥɹɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɨɥɧɭɸ 
ɫɢɫɬɟɦɭ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɵɯ ɥɨɝɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɥɨɝɢɱɟɫɤɢɯ ɛɥɨɤɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɤɨɦɩɶɸɬɟɪɚ, ɩɨɫɤɨɥɶɤɭ ɪɟɚɥɢɡɭɸɬ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɨɥɧɵɣ ɧɚɛɨɪ ɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɥɨɝɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ: ɂ (ɤɨɧɴɸɧɤɰɢɢ), ɂɅɂ (ɞɢɡɴɸɧɤɰɢɢ), ɇȿ (ɨɬɪɢɰɚɧɢɹ). 
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1. Ʌɨɝɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ ɇȿ, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ ɢɧɜɟɪɬɨɪɨɦ, ɜɵɩɨɥɧɹɟɬ 
ɥɨɝɢɱɟɫɤɭɸ ɨɩɟɪɚɰɢɸ ɨɬɪɢɰɚɧɢɹ (ɢɧɜɟɪɫɢɢ). 

 
2. Ʌɨɝɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ ɂ, ɧɚɡɵɜɚɟɦɵɣ ɬɚɤɠɟ ɤɨɧɴɸɧɤɬɨɪɨɦ, ɜɵɩɨɥɧɹɟɬ ɨɩɟɪɚɰɢɸ 

ɥɨɝɢɱɟɫɤɨɝɨ ɭɦɧɨɠɟɧɢɹ (ɤɨɧɴɸɧɤɰɢɢ), ɬɟɨɪɟɬɢɱɟɫɤɢ ɦɨɠɟɬ ɢɦɟɬɶ ɛɟɫɤɨɧɟɱɧɨɟ ɱɢɫɥɨ 
ɜɯɨɞɨɜ, ɧɚ ɩɪɚɤɬɢɤɟ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɱɢɫɥɨɦ ɜɯɨɞɨɜ ɨɬ ɞɜɭɯ ɞɨ ɜɨɫɶɦɢ. 

 
3. Ʌɨɝɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ ɂɅɂ, ɧɚɡɵɜɚɟɦɵɣ ɬɚɤɠɟ ɞɢɡɴɸɧɤɬɨɪɨɦ, ɜɵɩɨɥɧɹɟɬ 

ɨɩɟɪɚɰɢɸ ɥɨɝɢɱɟɫɤɨɝɨ ɫɥɨɠɟɧɢɹ (ɞɢɡɴɸɧɤɰɢɢ), ɬɟɨɪɟɬɢɱɟɫɤɢ ɦɨɠɟɬ ɢɦɟɬɶ 
ɛɟɫɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɜɯɨɞɨɜ, ɧɚ ɩɪɚɤɬɢɤɟ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɱɢɫɥɨɦ ɜɯɨɞɨɜ ɨɬ ɞɜɭɯ ɞɨ 
ɜɨɫɶɦɢ. 

 

 
 

Ʌɸɛɚɹ ɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɛɟɡ ɩɚɦɹɬɢ ɩɨɥɧɨɫɬɶɸ ɨɩɢɫɵɜɚɟɬɫɹ ɬɚɛɥɢɰɟɣ ɢɫɬɢɧɧɨɫɬɢ. 
ɗɬɚ ɬɚɛɥɢɰɚ ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɞɥɹ ɫɢɧɬɟɡɚ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɟ 
ɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ «ɂ», «ɂɅɂ», «ɇȿ». Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɪɟɛɭɟɦɨɝɨ ɰɢɮɪɨɜɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɫɧɚɱɚɥɚ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ ɢɫɬɢɧɧɨɫɬɢ ɡɚɩɢɫɵɜɚɸɬ ɟɝɨ ɥɨɝɢɱɟɫɤɨɟ 
ɜɵɪɚɠɟɧɢɟ. Ɂɚɬɟɦ ɫ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɰɢɮɪɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɦɢɧɢɦɢɡɢɪɭɸɬ ɟɝɨ 
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ɥɨɝɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɢ ɞɚɥɟɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɫɯɟɦɭ, ɪɟɚɥɢɡɭɸɳɭɸ ɩɨɥɭɱɟɧɧɨɟ 
ɥɨɝɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ. Ʌɨɝɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

ɧɚ ɨɫɧɨɜɟ ɫɨɜɟɪɲɟɧɧɨɣ ɞɢɡɴɸɧɤɬɢɜɧɨɣ ɧɨɪɦɚɥɶɧɨɣ ɮɨɪɦɵ (ɋȾɇɎ); 
ɧɚ ɨɫɧɨɜɟ ɫɨɜɟɪɲɟɧɧɨɣ ɤɨɧɴɸɧɤɬɢɜɧɨɣ ɧɨɪɦɚɥɶɧɨɣ ɮɨɪɦɵ (ɋɄɇɎ). 
ɋɨɜɟɪɲɟɧɧɚɹ ɞɢɡɴɸɧɤɬɢɜɧɚɹ ɧɨɪɦɚɥɶɧɚɹ ɮɨɪɦɚ (ɋȾɇɎ) 
Ɏɭɧɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɝɪɭɩɩ. Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɢɡɜɟɞɟɧɢɹ, ɜ 

ɤɨɬɨɪɭɸ ɜɯɨɞɹɬ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ. 
ɇɚɩɪɢɦɟɪ: 
                       _                      _                       _ 

 f(x1,x2,x3) = x1·x2·x3 + x1·x2·x3 + x1·x2·x3 

 

ɋɨɜɟɪɲɟɧɧɚɹ ɤɨɧɴɸɧɤɬɢɜɧɚɹ ɧɨɪɦɚɥɶɧɚɹ ɮɨɪɦɚ (ɋɄɇɎ) 
Ɏɭɧɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɝɪɭɩɩ. Ʉɚɠɞɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɢɬ ɢɡ ɫɭɦɦɵ, 

ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɹɬ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ. 
ɇɚɩɪɢɦɟɪ: 
                      _                           _                         _ 

f(x1,x2,x3) = (x1+x2+x3)·(x1+x2+x3)·(x1+x2+x3) 

ɋȾɇɎ ɫɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ ɢɫɬɢɧɧɨɫɬɢ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɚɜɢɥɭ: ɞɥɹ 
ɤɚɠɞɨɝɨ ɧɚɛɨɪɚ ɩɟɪɟɦɟɧɧɵɯ, ɩɪɢ ɤɨɬɨɪɨɦ ɮɭɧɤɰɢɹ ɪɚɜɧɚ 1, ɡɚɩɢɫɵɜɚɟɬɫɹ 
ɩɪɨɢɡɜɟɞɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɫ ɨɬɪɢɰɚɧɢɟɦ ɛɟɪɭɬɫɹ ɩɟɪɟɦɟɧɧɵɟ, ɢɦɟɸɳɢɟ ɡɧɚɱɟɧɢɟ «0». 

ɋɄɇɎ ɫɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ ɢɫɬɢɧɧɨɫɬɢ ɩɨ ɩɪɚɜɢɥɭ: ɞɥɹ ɤɚɠɞɨɝɨ 
ɧɚɛɨɪɚ ɩɟɪɟɦɟɧɧɵɯ, ɩɪɢ ɤɨɬɨɪɨɦ ɮɭɧɤɰɢɹ ɪɚɜɧɚ 0, ɡɚɩɢɫɵɜɚɟɬɫɹ ɫɭɦɦɚ, ɜ ɤɨɬɨɪɨɣ ɫ 
ɨɬɪɢɰɚɧɢɟɦ ɛɟɪɭɬɫɹ ɩɟɪɟɦɟɧɧɵɟ, ɢɦɟɸɳɢɟ ɡɧɚɱɟɧɢɟ 1. 

ɉɪɢɦɟɪ: 
Ɍɚɛɥɢɰɚ ɢɫɬɢɧɧɨɫɬɢ 

ɏ1 ɏ2 ɏ3 Y 

0 0 0 0 

0 0 1 1 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 0 

1 1 0 1 

1 1 1 1 

 

 

ɋȾɇɎ 

                             _    _           _                            _ 

y = f(x1,x2,x3) = x1·x2·x3 + x1·x2·x3 + x1·x2·x3 + x1·x2·x3 
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ɋɄɇɎ 

 

                                                           _            _                    _          _ 

y = f(x1,x2,x3) = (x1+x2+x3)·(x1+x2+x3)·(x1+x2+x3)·(x1+x2+x3) 
 

 

ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɫɯɟɦɭ ɭɫɬɪɨɣɫɬɜɚ, 
ɪɟɚɥɢɡɭɸɳɟɝɨ ɡɚɞɚɧɧɭɸ ɮɭɧɤɰɢɸ. ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɥɭɱɟɧɧɚɹ ɧɚ ɨɫɧɨɜɟ ɋȾɇɎ, 
ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1, ɚ ɧɚ ɨɫɧɨɜɟ ɋɄɇɎ ɧɚ ɪɢɫɭɧɤɟ 2. 

Ɂɚɞɚɧɢɟ ɩɨ ɩɪɚɤɬɢɱɟɫɤɨɦɭ ɡɚɧɹɬɢɸ 

1. ɋɢɧɬɟɡɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɥɨɝɢɱɟɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɜɚɪɢɚɧɬɚɦ 
(ɩɪɢɥɨɠɟɧɢɟ 1) 

2. ȼɵɩɨɥɧɢɬɶ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɞɨɤɭɦɟɧɬ - ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ. 
 

 
Ɋɢɫ.1 
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Ɋɢɫ.2 

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɜ ɬɚɛɥ.2. ɢ 3. 
- ɋȾɇɎ ɞɥɹ ɧɨɦɟɪɨɜ ɫ 1 ɩɨ 10 ɜ ɫɩɢɫɤɟ ɫɬɭɞɟɧɬɨɜ ɝɪɭɩɩɵ.  
- ɋɄɇɎ ɞɥɹ ɧɨɦɟɪɨɜ ɫ 11 ɩɨ 20  ɜ ɫɩɢɫɤɟ ɫɬɭɞɟɧɬɨɜ ɝɪɭɩɩɵ. 
- ɋȾɇɎ ɞɥɹ ɧɨɦɟɪɨɜ ɫ 21 ɩɨ 30 ɜ ɫɩɢɫɤɟ ɫɬɭɞɟɧɬɨɜ ɝɪɭɩɩɵ 

Ɍɚɛɥ.2. 
 ȼɚɪɢɚɧɬɵ ɩɨ ɫɩɢɫɤɭ ɝɪɭɩɩɵ 
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1 1 0 1 0 1 1 0 1 0 1 1 0 0 

1 1 1 0 1 0 0 1 0 1 0 0 1 1 

1 1 1 1 1 0 0 1 0 1 0 1 0 0 

 

Ɍɚɛɥ.3 

 ȼɚɪɢɚɧɬɵ ɩɨ ɫɩɢɫɤɭ ɝɪɭɩɩɵ 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 3 

Ɋɚɡɪɚɛɨɬɤɚ ɛɥɨɤ-ɫɯɟɦɵ ɚɥɝɨɪɢɬɦɚ  

ɐɟɥɶ ɪɚɛɨɬɵ: ɩɨɥɭɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɫɨɫɬɚɜɥɟɧɢɹ ɛɥɨɤ-ɫɯɟɦ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɚɥɝɨɪɢɬɦɨɜ ɢ ɨɮɨɪɦɥɟɧɢɹ ɢɯ ɩɪɢ ɩɨɦɨɳɢ MS Visio. 

 

Эɬɚɩɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɧɚ ЭȼɆ.  
Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɷɬɚɩɵ: 

1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ɉɪɢ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɢ ɜɵɹɫɧɹɟɬɫɹ ɤɨɧɟɱɧɚɹ ɰɟɥɶ ɢ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɨɛɳɢɣ ɩɨɞɯɨɞ 
ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ. ȼɵɹɫɧɹɟɬɫɹ ɫɤɨɥɶɤɨ ɪɟɲɟɧɢɣ ɢɦɟɟɬ ɡɚɞɚɱɚ ɢ ɢɦɟɟɬ ɥɢ ɢɯ ɜɨɨɛɳɟ. 
ɂɡɭɱɚɸɬɫɹ ɨɛɳɢɟ ɫɜɨɣɫɬɜɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɹɜɥɟɧɢɹ ɢɥɢ ɨɛɴɟɤɬɚ, 
ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

2. Ɏɨɪɦɚɥɢɡɚɰɢɹ (ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɫɬɚɧɨɜɤɚ) 
ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɜɫɟ ɨɛɴɟɤɬɵ ɡɚɞɚɱɢ ɨɩɢɫɵɜɚɸɬɫɹ ɧɚ ɹɡɵɤɟ ɦɚɬɟɦɚɬɢɤɢ, ɜɵɛɢɪɚɟɬɫɹ 

ɮɨɪɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɫɨɫɬɚɜɥɹɸɬɫɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɨɪɦɭɥɵ. 
3. ȼɵɛɨɪ (ɢɥɢ ɪɚɡɪɚɛɨɬɤɚ) ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ 

ȼɵɛɨɪ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɢɥɢ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ (ɨɱɟɧɶ ɜɚɠɟɧ ɢ, ɜ ɬɨ 
ɠɟ ɜɪɟɦɹ ɥɢɱɧɨɫɬɧɵɣ ɷɬɚɩ). 

4. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ 

ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɩɢɫɵɜɚɟɬɫɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɚɧɧɨɣ ɡɚɞɚɱɟ ɧɚ 
ɨɞɧɨɦ ɢɡ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɹɡɵɤɨɜ (ɱɚɳɟ ɧɚ ɝɪɚɮɢɱɟɫɤɨɦ). 

5. ɋɨɫɬɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɵ 

ɉɟɪɟɜɨɞɢɦ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɧɚ ɹɡɵɤ, ɩɨɧɹɬɧɵɣ ɦɚɲɢɧɟ. 
6. Ɉɬɥɚɞɤɚ ɩɪɨɝɪɚɦɦɵ 

ȼɵɹɜɥɟɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɨɲɢɛɨɤ. 
7. ȼɵɱɢɫɥɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 

 

Ⱥɥɝɨɪɢɬɦ. ɋɜɨɣɫɬɜɚ ɚɥɝɨɪɢɬɦɨɜ.  
Ⱥɥɝɨɪɢɬɦ - ɷɬɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɞɟɣɫɬɜɢɣ, ɡɚ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɲɚɝɨɜ ɩɪɢɜɨɞɹɳɚɹ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ.  

 

ɋɜɨɣɫɬɜɚ ɚɥɝɨɪɢɬɦɚ: 
Ɉɞɧɨɡɧачɧɨɫɬь аɥɝɨɪɢɬɦа, ɩɨɞ ɤɨɬɨɪɨɣ ɩɨɧɢɦɚɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ ɬɨɥɤɨɜɚɧɢɹ 
ɢɫɩɨɥɧɢɬɟɥɟɦ ɩɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ ɞɟɣɫɬɜɢɣ ɢ ɩɨɪɹɞɨɤ ɢɯ ɜɵɩɨɥɧɟɧɢɹ. ɑɬɨɛɵ 
ɚɥɝɨɪɢɬɦ ɨɛɥɚɞɚɥ ɷɬɢɦ ɫɜɨɣɫɬɜɨɦ, ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɩɢɫɚɧ ɤɨɦɚɧɞɚɦɢ ɢɡ ɫɢɫɬɟɦɵ 
ɤɨɦɚɧɞ ɢɫɩɨɥɧɢɬɟɥɹ. 

Кɨɧɟчɧɨɫɬь аɥɝɨɪɢɬɦа – ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɡɚɜɟɪɲɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɞɟɣɫɬɜɢɣ, 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɚɥɝɨɪɢɬɦ, ɢ ɡɚɜɟɪɲɢɦɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɜ ɰɟɥɨɦ. 

Ɋɟɡɭɥьɬаɬɢɜɧɨɫɬь аɥɝɨɪɢɬɦа, ɩɪɟɞɩɨɥɚɝɚɸɳɚɹ, ɱɬɨ ɜɵɩɨɥɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ 
ɞɨɥɠɧɨ ɡɚɜɟɪɲɢɬɶɫɹ ɩɨɥɭɱɟɧɢɟɦ ɨɩɪɟɞɟɥёɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 
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Маɫɫɨɜɨɫɬь, ɬ. ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɪɟɲɟɧɢɹ ɰɟɥɨɝɨ 
ɤɥɚɫɫɚ ɡɚɞɚɱ, ɨɬɜɟɱɚɸɳɢɯ ɨɛɳɟɣ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɢ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɚɥɝɨɪɢɬɦ 
ɨɛɥɚɞɚɥ ɫɜɨɣɫɬɜɨɦ ɦɚɫɫɨɜɨɫɬɢ, ɫɥɟɞɭɟɬ ɫɨɫɬɚɜɥɹɬɶ ɚɥɝɨɪɢɬɦ, ɢɫɩɨɥɶɡɭɹ ɨɛɨɡɧɚɱɟɧɢɹ 
ɜɟɥɢɱɢɧ ɢ ɢɡɛɟɝɚɹ ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɉɪаɜɢɥьɧɨɫɬь аɥɝɨɪɢɬɦа, ɩɨɞ ɤɨɬɨɪɨɣ ɩɨɧɢɦɚɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɞɚɜɚɬɶ 
ɩɪɚɜɢɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. 

ɗɮɮɟɤɬɢɜɧɨɫɬь – ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɝɪɚɧɢɱɟɧɧɵɟ 
ɪɟɫɭɪɫɵ ɤɨɦɩɶɸɬɟɪɚ (ɩɪɨɰɟɫɫɨɪɧɨɟ ɜɪɟɦɹ, ɨɛɴёɦ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɢ ɬ. ɞ.). 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ: 
1. Ⱦɟɣɫɬɜɢɹ ɜ ɚɥɝɨɪɢɬɦɟ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɢɯ ɡɚɩɢɫɢ 

2. ɇɟɥɶɡɹ ɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɧɢɤɚɤɢɟ ɞɜɚ ɞɟɣɫɬɜɢɹ ɚɥɝɨɪɢɬɦɚ 

3. ɇɟɥɶɡɹ ɧɟ ɡɚɤɨɧɱɢɜ ɨɞɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɟɪɟɯɨɞɢɬɶ ɤ ɫɥɟɞɭɸɳɟɦɭ 

 

Ⱦɥɹ ɡɚɩɢɫɢ ɚɥɝɨɪɢɬɦɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɹɡɵɤɢ: 
1. ȿɫɬɟɫɬɜɟɧɧɵɣ ɹɡɵɤ (ɫɥɨɜɟɫɧɚɹ ɡɚɩɢɫɶ) 
2. ɋɢɧɬɚɤɫɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ 

3. Ƚɪɚɮɢɱɟɫɤɢɣ (ɹɡɵɤ ɛɥɨɤ-ɫɯɟɦ) ɢ ɬ.ɞ. 
 

1. ȿɫɬɟɫɬɜɟɧɧɵɣ ɹɡɵɤ:  
ɟɫɥɢ ɭɫɥɨɜɢɟ ɬɨ ɞɟɣɫɬɜɢɟ1 ɢɧɚɱɟ ɞɟɣɫɬɜɢɟ2 

 

2. ɋɢɧɬɚɤɫɢɱɟɫɤɚɹ ɞɢɚɝɪɚɦɦɚ:  

 
 

3. Ƚɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ:  

 
 

ɋɨɫɬɚɜɥɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɩɨɞɱɢɧɹɟɬɫɹ ȽɈɋɌɚɦ, ɤɨɬɨɪɵɟ 
ɫɬɪɨɝɨ ɨɩɢɫɵɜɚɸɬ ɷɥɟɦɟɧɬɵ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɥɨɤ-ɫɯɟɦ (ȽɈɋɌ 19.701-90, ȽɈɋɌ 
19.002-80, ȽɈɋɌ 19.003-80).  

Ȼɥɨɤ-ɫɯɟɦɚ - ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɢɹ, ɚɧɚɥɢɡɚ ɢɥɢ ɦɟɬɨɞɚ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɜ ɤɨɬɨɪɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɦɜɨɥɵ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɨɩɟɪɚɰɢɣ, 
ɞɚɧɧɵɯ, ɩɨɬɨɤɚ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ. ɞ. (ȽɈɋɌ 19.701-90). 
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ɇɚɡɜɚɧɢɟ 
ɋɢɦɜɨɥ 

(ɪɢɫɭɧɨɤ) ȼɵɩɨɥɧɹɟɦɚɹ ɮɭɧɤɰɢɹ (ɩɨɹɫɧɟɧɢɟ) 

1. Ȼɥɨɤ ɜɵɱɢɫɥɟɧɢɣ 
 

ȼɵɩɨɥɧɹɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɞɟɣɫɬɜɢɟ 
ɢɥɢ ɝɪɭɩɩɭ ɞɟɣɫɬɜɢɣ 

2. Ʌɨɝɢɱɟɫɤɢɣ ɛɥɨɤ 
 

ȼɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ 
ɚɥɝɨɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɹ 

3. Ȼɥɨɤɢ 
ɜɜɨɞɚ/ɜɵɜɨɞɚ 

ȼɜɨɞ ɢɥɢ ɜɵɜɨɞ ɞɚɧɧɵɯ ɜɧɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɢɡɢɱɟɫɤɨɝɨ ɧɨɫɢɬɟɥɹ 

 

ȼɵɜɨɞ ɞɚɧɧɵɯ ɧɚ ɩɟɱɚɬɚɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ 

4. ɇɚɱɚɥɨ/ɤɨɧɟɰ 
(ɜɯɨɞ/ɜɵɯɨɞ)  

ɇɚɱɚɥɨ ɢɥɢ ɤɨɧɟɰ ɩɪɨɝɪɚɦɦɵ, ɜɯɨɞ 
ɢɥɢ ɜɵɯɨɞ ɜ ɩɨɞɩɪɨɝɪɚɦɦɭ 

5. ɉɪɟɞɨɩɪɟɞɟɥɟɧɧɵɣ 
ɩɪɨɰɟɫɫ  

ȼɵɱɢɫɥɟɧɢɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɣ ɢɥɢ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɨɞɩɪɨɝɪɚɦɦɟ 

6. Ȼɥɨɤ ɦɨɞɢɮɢɤɚɰɢɢ 
 

ȼɵɩɨɥɧɟɧɢɟ ɞɟɣɫɬɜɢɣ, ɢɡɦɟɧɹɸɳɢɯ 
ɩɭɧɤɬɵ ɚɥɝɨɪɢɬɦɚ 

7. ɋɨɟɞɢɧɢɬɟɥɶ 
 

ɍɤɚɡɚɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɩɪɟɪɜɚɧɧɵɦɢ 
ɥɢɧɢɹɦɢ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɫɬɪɚɧɢɰɵ 

8. Ɇɟɠɫɬɪɚɧɢɱɧɵɣ 
ɫɨɟɞɢɧɢɬɟɥɶ 

 

ɍɤɚɡɚɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɫɯɟɦɵ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɪɚɡɧɵɯ ɫɬɪɚɧɢɰɚɯ 

Ʉɨɦɦɟɧɬɚɪɢɣ 

 

Ʉɨɦɦɟɧɬɚɪɢɣ 

 

ɉɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ ɛɥɨɤ-ɫɯɟɦ: 
1. Ȼɥɨɤ-ɫɯɟɦɚ ɜɵɫɬɪɚɢɜɚɟɬɫɹ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɥɢɛɨ ɫɜɟɪɯɭ ɜɧɢɡ, ɥɢɛɨ ɫɥɟɜɚ 

ɧɚɩɪɚɜɨ 

2. ȼɫɟ ɩɨɜɨɪɨɬɵ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɥɢɧɢɣ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɞ ɭɝɥɨɦ 90 ɝɪɚɞɭɫɨɜ 

 

Ɂɚɞɚɧɢɟ. ɋɨɡɞɚɧɢɟ ɛɥɨɤ-ɫɯɟɦɵ ɚɥɝɨɪɢɬɦɚ  
 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɧɚɱɚɥɚ ɫɨɫɬɚɜɢɬɶ ɛɥɨɤ-ɫɯɟɦɭ ɚɥɝɨɪɢɬɦɚ ɧɚ ɛɭɦɚɝɟ, ɬɚɤ ɤɚɤ ɟɫɥɢ 
ɫɪɚɡɭ ɪɢɫɨɜɚɬɶ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ, ɬɨ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɨɛɥɟɦɵ ɫ ɩɨɧɢɦɚɧɢɟɦ 
ɥɨɝɢɤɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. 

ɉɪɢɦɟɪ: ɫɨɫɬɚɜɢɬɶ ɛɥɨɤ-ɫɯɟɦɭ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɜɟɳɟɫɬɜɟɧɧɵɯ ɤɨɪɧɟɣ 
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ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ a,b,ɫ. 
 

 
 

Приɦечаɧие 1: ɪɟɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɧɚɯɨɠɞɟɧɢɹ ɞɢɫɤɪɢɦɢɧɚɧɬɚ 
 

 

 ɩɪɢ  ɤɨɪɧɟɣ ɞɜɚ, ɢ ɨɧɢ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

        

 ɩɪɢ  ɤɨɪɟɧɶ ɨɞɢɧ (ɜ ɧɟɤɨɬɨɪɵɯ ɤɨɧɬɟɤɫɬɚɯ ɝɨɜɨɪɹɬ ɬɚɤɠɟ ɨ ɞɜɭɯ ɪɚɜɧɵɯ 
ɢɥɢ ɫɨɜɩɚɞɚɸɳɢɯ ɤɨɪɧɹɯ), ɤɪɚɬɧɨɫɬɢ 2: 

 
 ɩɪɢ  ɜɟɳɟɫɬɜɟɧɧɵɯ ɤɨɪɧɟɣ ɧɟɬ. 
 

Приɦечаɧие 2: Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɛɭɞɟɬ ɪɚɡɜɟɬɜɥɹɸɳɢɣɫɹ ɩɪɨɰɟɫɫ 
ɩɪɢ ɩɪɨɜɟɪɤɟ ɞɢɫɤɪɢɦɢɧɚɧɬɚ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɚ ɭɫɥɨɜɢɟ D<0. 

 

ɏɨɞ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

1.ɋɨɡɞɚɬɶ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ: 
 

 

2. ɋɥɟɜɚ ɧɚɯɨɞɹɬɫɹ ɝɨɬɨɜɵɟ ɮɢɝɭɪɵ (ɜɤɥɚɞɤɚ-ɩɚɥɢɬɪɚ "ɮɢɝɭɪɵ ɩɪɨɫɬɨɣ ɛɥɨɤ-

ɫɯɟɦɵ"), ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɟɪɟɬɚɫɤɢɜɚɬɶ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɜ ɪɚɛɨɱɭɸ ɡɨɧɭ 
ɤɨɬɨɪɵɟ. 
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3. Ⱦɥɹ ɜɜɟɞɟɧɢɹ ɬɟɤɫɬɚ ɜ ɷɥɟɦɟɧɬ ɛɥɨɤ-ɫɯɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɳɟɥɤɧɭɬɶ ɞɜɚ ɪɚɡɚ 
ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɛɥɨɤɭ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɦɜɨɥɨɜ, 
ɮɨɪɦɭɥ. 
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4. Ⱦɚɥɟɟ ɫɨɟɞɢɧɢɦ ɩɨɥɭɱɟɧɧɵɟ ɛɥɨɤɢ ɩɪɢ ɩɨɦɨɳɢ ɫɬɪɟɥɨɤ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɛɟɪɟɦ ɜ 
ɪɢɫɨɜɚɧɢɢ ɥɢɧɢɸ, ɬɨɥɳɢɧɭ ɥɢɧɢɢ ɢ ɬɢɩ ɫɬɪɟɥɤɢ (ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɚɹ).  

 
 

ɋɨɟɞɢɧɹɟɦ ɛɥɨɤɢ ɫɜɟɪɯɭ ɜɧɢɡ.  
 

ɗɥɟɦɟɧɬ «ɇɚɱɚɥɨ/Ʉɨɧɟɰ» ɪɢɫɭɟɬɫɹ ɟɟ ɫ ɩɨɦɨɳɶɸ ɨɜɚɥɚ, ɤɨɬɨɪɵɣ ɜɵɛɟɪɟɦ ɜ 
ɩɚɥɢɬɪɟ ɪɹɞɨɦ ɫ ɥɢɧɢɟɣ. Ⱦɥɹ ɪɟɞɚɤɰɢɢ, ɩɟɪɟɬɚɫɤɢɜɚɧɢɹ ɮɢɝɭɪ ɢ ɞɪɭɝɢɯ ɞɟɣɫɬɜɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɬɪɟɥɤɭ - ɭɤɚɡɚɬɟɥɶ. 
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Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ: 

Ɂɚɞɚɧɢɟ №1: Ɋɚɡɪɚɛɨɬɚɣɬɟ ɚɥɝɨɪɢɬɦ ɢ ɩɪɟɞɫɬɚɜɶɬɟ ɟɝɨ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ (ɛɥɨɤ-

ɫɯɟɦɵ) ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 

Ɂɚɞɚɧɢɟ 1.1 ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ ɩɪɢ ɡɚɞɚɧɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ.  
ɍɤɚɡɚɧɢɟ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɜɵɪɚɠɟɧɢɣ ɜɜɟɞɢɬɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɟɪɟɦɟɧɧɵɟ. 
ɋɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɭɤɚɡɚɧɧɵɦ ɩɪɚɜɢɥɶɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ. 

 1. 
2

2
2

2
2cos

3
1 .

1 3 /5sin
2

x
z

s
z

y

        
 

 ɉɪɢ x = 14.26;  y = – 1.22;  z = 3.5 210    ɨɬɜɟɬ s = 0.749155. 

 2. 
23

3

2 2

9 ( )
tg .

2

 
 

 
x yx y

s e z
x y

 

 ɉɪɢ x = –4.5;  y = 0.75 410 ;  z = –0.845
210    ɨɬɜɟɬ s = –3.23765. 

 3. 
 2

2

2 2

1 sin 1
cos arctg .

2

1

yx y
s x

zy
x

x y

      
 



 

 ɉɪɢ x = 3.74
210 ;  y=–0.825;  z = 0.16

210    ɨɬɜɟɬ s = 1.05534. 

 4. 
 2

2 3 4
1 2sin

cos cos 1 .
2 3 4

y z z z
s x y z

  
      

 
 

 ɉɪɢ x = 0.4
410 ;  y = –0.875;  z = –0.475

310    ɨɬɜɟɬ s = 1.98727. 

 5.   2ln sin (arctg( )).
2

x y
s y x z

     
 

 

 ɉɪɢ x = –15.246;  y = 4.642
210 ;  z = 21   ɨɬɜɟɬ s = –182.038. 

 6.    2 2310 arcsin .y
s x x z x y

     

 ɉɪɢ x = 16.55
310 ;  y = –2.75;  z = 0.15   ɨɬɜɟɬ s = –40.6307. 

 7.    
2

2

31
5arctg arccos .

4

x x y x
s x x

x y z x

  
 

 
 

 ɉɪɢ x = 0.1722;  y = 6.33;  z = 3.25
410    ɨɬɜɟɬ s = –205.306. 

 8. 
   

6 23 ln .
arctg arctg

x yx y
e x y

s x y
x z

 
  


 

 ɉɪɢ x = –2.235
210 ;  y = 2.23;  z = 15.221   ɨɬɜɟɬ s = 39.3741. 
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 9.    
 

3
2

cos

.
1

y

x

z
y

y xy
s x y x

x y x




   
 

 

 ɉɪɢ x = 1.825
210 ;  y = 18.225;  z = –3.298

210    ɨɬɜɟɬ s = 1.21308. 

 10. 
3 1/sin42 .  x x z

s x y e  

 ɉɪɢ x = 3.981
210 ;  y = –1.625

310 ;  z = 0.512   ɨɬɜɟɬ s = 1.26185. 

 11.  3

2

3

sin
1

cos .

2

x

x y

z
x y

x y
s y y

x
e



 
     


 

 ɉɪɢ x = 6.251;  y = 0.827;  z = 25.001   ɨɬɜɟɬ s = 0.712122. 

 12.
   

2

1
arctg

3
2 3 .

1

1

x yy x

y z

s

x
y

  
   




 

 ɉɪɢ x = 3.251;  y = 0.325;  z = 0.466
410    ɨɬɜɟɬ s = 4.23655. 

 13. 
 

34

2

1

sin tg

y x
s

x y z z

 


 
. 

 ɉɪɢ x = 17.421;  y = 10.365
310 ;  z = 0.828

510    ɨɬɜɟɬ s = 0.330564. 

 14.  
1

1/sin

3

2 1
22 3

x
z

y
x

y
s x

x yy





  

 
. 

 ɉɪɢ x = 12.3
110 ;  y = 15.4;  z = 0.252

310    ɨɬɜɟɬ s = 82.8256. 

 15.  
2 31 1

1
1 tg 2 3

y y
y x y xx e

s y x
x y z

   
    

 
. 

 ɉɪɢ x = 2.444;  y = 0.869
210 ;  z = –0.13

310    ɨɬɜɟɬ s = –0.498707.
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