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ȼȼȿȾȿɇɂȿ 
 
Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɨɛɨɡɧɚɱɟɧɧɨɣ ɬɟɦɵ ɨɛɴɹɫɧɹɟɬɫɹ ɧɚɥɢɱɢɟɦ ɬɪɟɳɢɧ ɜ ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɹɯ. Ʉ ɬɨɦɭ ɠɟ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɢɡɭɱɟɧ ɤɚɱɟɫɬɜɟɧɧɨ, ɧɨ 

ɧɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨ. ɗɬɨ ɡɚɬɪɭɞɧɹɟɬ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɩɪɢёɦɨɜ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɛɨɥɶɲɢɟ ɭɛɵɬɤɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɢɡɞɟɥɢɣ, ɩɨɥɭɱɚɟɦɵɯ ɫɜɚɪɤɨɣ. 

ɉɪɨɰɟɫɫɵ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ, ɤɨɬɨɪɵɟ ɜɵɹɜɥɹɸɬɫɹ ɩɭɬɟɦ ɢɡɭɱɟɧɢɹ ɫɥɨɠɧɵɯ 

ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɫɯɟɦ ɢ ɩɪɢɜɟɞɟɧɢɹ ɢɯ ɤ ɭɩɪɨɳɟɧɢɸ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɫɜɹɡɟɣ. 

Ɍɚɤɨɣ ɩɨɞɯɨɞ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɱɟɬɚ ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ, 

ɤɨɬɨɪɵɟ ɭɱɢɬɵɜɚɸɬ ɧɟ ɬɨɥɶɤɨ ɧɨɪɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɧɨ ɢ ɬɚɧɝɟɧɰɢɚɥɶɧɵɟ, ɨ 

ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɟɳɢɧ Д11Ж. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɭɲɟɧɢɹ ɥɢɬɨɝɨ ɦɟɬɚɥɥɚ, 

ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɢɥɢ ɩɪɨɫɬɵɯ ɨɛɪɚɡɰɨɜ ɫɨ 

ɫɬɪɭɤɬɭɪɨɣ ɥɢɬɨɝɨ ɦɟɬɚɥɥɚ.  

ɋɩɪɚɜɟɞɥɢɜɨɫɬɶ ɢɡɥɚɝɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 

ɩɪɢɦɟɪɚɦɢ Д11Ж ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɟɳɢɧ ɜ ɨɬɥɢɜɤɚɯ, ɤɨɬɨɪɵɟ ɪɚɧɶɲɟ ɬɪɟɛɨɜɚɥɢ 

ɪɟɦɨɧɬɚ. 

ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ: ɥɢɬɟɣɧɵɟ, 

ɦɟɬɚɥɥɨɜɟɞɱɟɫɤɢɟ ɢ ɫɜɚɪɨɱɧɵɟ ɞɥɹ ɞɚɧɧɨɣ ɬɟɦɵ. ɋɩɟɰɢɮɢɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɟɬɨɞɵ ɩɪɢɦɟɧɹɥɢɫɶ ɜɩɟɪɜɵɟ, ɢ ɞɥɹ ɧɢɯ ɬɪɟɛɨɜɚɥɚɫɶ 

ɬɟɪɦɢɧɨɥɨɝɢɹ, ɩɨɧɹɬɧɚɹ ɜɫɟɦ ɫɩɟɰɢɚɥɢɫɬɚɦ ɷɬɢɯ ɩɪɨɮɟɫɫɢɣ. 

ɋɩɟɰɢɚɥɢɫɬɵ ɫɜɚɪɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ 

ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɢɩɚ ɡɚɥɢɜɤɢ ɩɪɨɛ, ɢ ɩɨ ɧɚɥɢɱɢɸ ɢɥɢ 

ɨɬɫɭɬɫɬɜɢɸ ɩɪɢɡɧɚɤɨɜ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɨɛɟ ɫɭɞɹɬ ɨ ɜɥɢɹɧɢɢ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɟɝɨ ɫɜɟɪɲɟɧɢɟ.  
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ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɩɨɧɹɬɢɹ 

ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ ɢ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɢɯ ɮɢɡɢɱɟɫɤɢɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 

 

ɨɩɢɫɚɧɢɹ ɫ ɚɤɰɟɧɬɨɦ ɧɚ ɢɯ ɪɚɡɥɢɱɢɹ. ɉɨɧɹɬɢɹ ɝɨɪɹɱɢɯ ɢ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ, 

ɩɪɢɱɢɧɵ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɧɢɦɢ. 

ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɨɞɢɤɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ ɢ ɟɟ ɢɫɩɨɥɧɟɧɢɟ ɧɚ ɩɪɢɦɟɪɟ ɫɬɚɥɢ 

ɦɚɪɤɢ ɫɬɚɥɶ 20.  

ȼ ɬɪɟɬɢɣ ɝɥɚɜɟ ɩɪɢɜɨɞɢɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» ɢ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚɦɢ  ɩɪɨɛɵ «ɈɢɌɋɉ 01», ɚɧɚɥɢɡ ɦɢɤɪɨɫɬɪɭɤɬɭɪɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚɦɢ ɩɪɨɛɵ, ɚ ɬɚɤ ɠɟ ɜɵɩɨɥɧɟɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɫɜɚɪɨɱɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɩɪɨɛɟ «Ɍɟɤɤɟɧ» ɢ ɩɪɨɛɟ «ɈɢɌɋɉ 01» ɜ 

ɫɢɫɬɟɦɟ ESI SВSАELD 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ESI 

SВSАELD, ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
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ɈȻɈɁɇȺɑȿɇɂə ɈɋɇɈȼɇɕɏ ɉɈɇəɌɂɃ 
 ௖ܶఙሺݐሻ – ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ ɩɨ ɧɚɩɪɹɠɟɧɢɹɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t ɜ 

ɩɪɟɞɟɥɚɯ ɢɧɬɟɪɜɚɥɚ ɨɯɥɚɠɞɟɧɢɹ, ɟɞ. ௖ܶఌሺݐሻ – ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ ɩɨ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t ɜ 

ɩɪɟɞɟɥɚɯ ɢɧɬɟɪɜɚɥɚ ɨɯɥɚɠɞɟɧɢɹ, ɟɞ. ௖ܶ஺ሺݐሻ – ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ ɩɨ ɭɞɟɥɶɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ t ɜ ɩɪɟɞɟɥɚɯ ɢɧɬɟɪɜɚɥɚ ɨɯɥɚɠɞɟɧɢɹ, ɟɞ. ߪሺݐሻ – ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, Ɇɉɚ. ߝሺݐሻ – ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, ɟɞ. ߝሺݐఊ→ఈк ሻ – ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɤɨɧɰɚ ɮɟɪɪɢɬɨ-ɩɟɪɥɢɬɧɨɝɨ 

ɩɪɟɜɪɚɳɟɧɢɹ, ɟɞ. ߝሺݐఊ→ఈː ሻ – ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɱɚɥɚ ɮɟɪɪɢɬɨ-ɩɟɪɥɢɬɧɨɝɨ 

ɩɪɟɜɪɚɳɟɧɢɹ, ɟɞ. ߜ˖ሺݐሻ – ɭɩɪɭɝɚɹ ɞɟɮɨɪɦɚɰɢɹɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, ɟɞ. ߜ˒ሺݐሻ – ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, ɟɞ. ߜ˕ሺݐሻ – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, ɟɞ. ܣ˖ሺݐሻ – ɭɞɟɥɶɧɚɹ ɪɚɛɨɬɚ ɭɫɚɞɤɢɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, Ⱦɠ/ɦ2. ܣˊ.˕ሺݐሻ – ɭɞɟɥɶɧɚɹ ɪɚɛɨɬɚ ɡɚɪɨɠɞɟɧɢɹ ɬɪɟɳɢɧɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, Ⱦɠ/ɦ2. ߪвሺݐሻ – ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, Ɇɉɚ. ߪ଴,ଶሺݐሻ– ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, Ɇɉɚ σ°ሺtሻ – ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ ɢɥɢ ɩɨɫɥɟ ɪɟɥɚɤɫɚɰɢɢ ɫ 

ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɨɯɥɚɠɞɟɧɢɹɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, Ɇɉɚ. ε°ሺݐሻ – ɞɟɮɨɪɦɚɰɢɹ ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ ɢɥɢ ɩɨɫɥɟ ɪɟɥɚɤɫɚɰɢɢ ɫ 

ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɨɯɥɚɠɞɟɧɢɹɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, ɟɞ. ε°൫ݐఊ→ఈк ൯ – ɞɟɮɨɪɦɚɰɢɹ ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ ɢɥɢ ɩɨɫɥɟ 

ɪɟɥɚɤɫɚɰɢɢ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɨɯɥɚɠɞɟɧɢɹɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟɤɨɧɰɚ 

ɮɟɪɪɢɬɨ-ɩɟɪɥɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ, ɟɞ. 
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ε°൫ݐఊ→ఈː ൯ – ɞɟɮɨɪɦɚɰɢɹ ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ ɢɥɢ ɩɨɫɥɟ 

ɪɟɥɚɤɫɚɰɢɢ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɨɯɥɚɠɞɟɧɢɹɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɱɚɥɚ 

ɮɟɪɪɢɬɨ-ɩɟɪɥɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ, ɟɞ. А˖ˑሺݐሻ – ɭɞɟɥɶɧɚɹ ɪɚɛɨɬɚ ɭɫɚɞɤɢ ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ ɢɥɢ ɩɨɫɥɟ 

ɪɟɥɚɤɫɚɰɢɢ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɨɯɥɚɠɞɟɧɢɹɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, Ⱦɠ/ɦ2. ߝ˔ሺݐሻ –ɫɜɨɛɨɞɧɚɹ ɭɫɚɞɤɚ ɫɬɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, ɟɞ. ߝˊሺݐሻ – ɡɚɬɪɭɞɧɟɧɧɚɹ ɢɥɢ ɮɚɤɬɢɱɟɫɤɚɹ ɭɫɚɞɤɚ, ɟɞ.; ߝ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɫɚɞɤɚ ɫɬɚɥɢ, ɟɞ. ௢ܶఙሺݐሻ – ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɢɡɞɟɥɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɹɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, 

ɟɞ. ௢ܶఌሺݐሻ – ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɢɡɞɟɥɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t, 

ɟɞ. ௢ܶ஺ሺݐሻ – ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɢɡɞɟɥɢɹ ɩɨ ɭɞɟɥɶɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ t, ɟɞ. ݐ – ɬɟɦɩɟɪɚɬɭɪɚ, ˚ɋ. ߬ – ɜɪɟɦɹ, ɫ. ݐ௅ – ɬɟɦɩɟɪɚɬɭɪɚ ɥɢɤɜɢɞɭɫɚ ɫɩɥɚɜɚ, ˚ɋ. ݐௌ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɥɢɞɭɫ ɫɩɥɚɜɚ, ˚ɋ. ݐ˖ː  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɭɫɚɞɤɢ, ˚ɋ. ݐఊ→ఈː  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɮɟɪɪɢɬɨ-ɩɟɪɥɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ, ˚ɋ. ݐఊ→ఈк  – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɰɚ ɮɟɪɪɢɬɨ-ɩɟɪɥɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ, ˚ɋ. ݐдː  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɞɟɮɨɪɦɚɰɢɢ, ˚ɋ. ݐˑхː – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɨɯɥɚɠɞɟɧɢɹ ɨɛɪɚɡɰɚ, ˚ɋ. ݐଵଷ଴଴ – ɬɟɦɩɟɪɚɬɭɪɚ 1 300 ˚ɋ. ݐଶ଴ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ˚ɋ. 

ɩɟɪɥɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ, Ɇɉɚ. ܸˑ х – ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ, ˚ɋ/ɫ. ܸˑ х.ଵ, ܸˑ х.ଶ –ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɭɱɚɫɬɤɨɜ ɢɡɞɟɥɢɹ, ˚ɋ/ɫ. 
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1 ɌɊȿɓɂɇɈɍɋɌɈɃɑɂȼɈɋɌɖ ɋɌȺɅɂ 

1.1 ɍɫɥɨɜɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ 

ɉɨɧɹɬɢɟ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɩɥɚɜɚ (ɫɬɚɥɢ) ɬɪɚɤɬɭɟɬɫɹ ɩɨ-ɪɚɡɧɨɦɭ. ȼ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɩɨɧɹɬɢɟ ɨɬɨɠɞɟɫɬɜɥɹɟɬɫɹ ɫ ɩɪɨɰɟɫɫɨɦ ɪɚɡɪɭɲɟɧɢɹ ɦɟɬɚɥɥɚ 

ɫɜɚɪɧɨɝɨ ɲɜɚ ɜ ɭɫɥɨɜɢɹɯ ɧɟɩɪɟɪɵɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɟɝɨ ɫ ɬɟɦɩɟɪɚɬɭɪɵ ɧɭɥɟɜɨɣ 

ɠɢɞɤɨɬɟɤɭɱɟɫɬɢ, ɤɨɝɞɚ ɨɧ ɬɟɪɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɩɟɪɟɦɟɳɟɧɢɸ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɫɢɥ (ɦɟɬɚɥɥɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ) ɢ ɧɚɱɢɧɚɟɬ 

ɞɟɮɨɪɦɢɪɨɜɚɬɶɫɹ ɩɨ ɡɚɤɨɧɚɦ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. ɋ ɪɟɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɥɢɬɟɣɧɵɣ ɫɩɥɚɜ ɩɪɨɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ ɫɨɫɬɨɹɧɢɣ Д5, 12Ж ɨɬ ɤɚɩɟɥɶɧɨɣ ɠɢɞɤɨɫɬɢ 

ɇɶɸɬɨɧɚ ɞɨ ɚɛɫɨɥɸɬɧɨ ɯɪɭɩɤɨɝɨ ɬɟɥɚ. ȼɚɠɧɵɦ ɫɨɫɬɨɹɧɢɟɦ, ɤɨɬɨɪɨɟ ɨɤɚɡɵɜɚɟɬ 

ɡɚɦɟɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ ɹɜɥɹɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɩɨɞɨɛɧɨɟ 

ɬɟɥɭ Ɇɚɤɫɜɟɥɥɚ Д5Ж. Ɇɟɬɚɥɥɨɜɟɞɵ Д2, 4Ж ɨɬɨɠɞɟɫɬɜɢɥɢ ɷɬɨɬ ɩɟɪɢɨɞ 

ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɫ ɬɜɟɪɞɵɦ ɬɟɥɨɦ, ɢ ɤɨɝɞɚ ɨɛɴɹɫɧɟɧɢɹ ɨɤɚɡɚɥɢɫɶ 

ɧɟɭɛɟɞɢɬɟɥɶɧɵɦɢ, ɨɛɪɚɬɢɥɢ ɜɧɢɦɚɧɢɟ ɧɚ ɩɥɚɫɬɢɱɧɨɫɬɶ ɢ ɬɟɦɩ ɭɫɚɞɤɢ, ɤɚɤ ɧɚ 

ɮɚɤɬɨɪɵ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɋɩɟɰɢɚɥɢɫɬɵ ɫɜɚɪɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ Д5Ж ɨɛɧɚɪɭɠɢɥɢ ɜɵɫɨɤɭɸ 

ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɚɫɬɢɱɧɵɯ ɫɢɥɭɦɢɧɨɜ. ɗɬɨ ɫɬɚɥɨ ɨɛɨɫɧɨɜɚɧɢɟɦ 

ɜɥɢɹɧɢɹ ɩɥɚɫɬɢɱɧɨɫɬɢ ɧɚ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɨɬɥɢɜɤɚɯ. Ʉ ɬɨɦɭ ɠɟ 

ɨɛɪɚɬɢɥɢ ɜɧɢɦɚɧɢɟ ɧɚ ɬɟɦɩ ɭɫɚɞɤɢ Д3Ж. ȼɵɫɨɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɟɦɩɵ ɭɫɚɞɤɢ 

ɫɩɥɚɜɨɜ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɢɡɤɨɣ ɩɥɚɫɬɢɱɧɨɫɬɶɸ ɛɵɥɢ ɩɪɢɡɧɚɧɵ ɜɚɠɧɵɦɢ 

ɮɚɤɬɨɪɚɦɢ ɧɢɡɤɨɣ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ ɩɪɢ ɫɜɚɪɤɟ. 

Ⱦɚɧɧɵɟ ɨɛɴɹɫɧɟɧɢɹ ɧɟ ɧɚɯɨɞɢɥɢ ɩɪɢɡɧɚɧɢɹ ɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɢɤɨɜ, 

ɨɫɨɛɟɧɧɨ ɫɬɚɥɶɧɨɝɨ ɥɢɬɶɹ. Ɍɪɟɳɢɧɵ ɜɨɡɧɢɤɚɥɢ ɬɚɦ, ɝɞɟ ɤɚɡɚɥɨɫɶ, ɨɧɢ ɧɟ ɦɨɝɥɢ 

ɛɵɬɶ. ɗɬɨ ɫɥɭɠɢɥɨ ɩɨɜɨɞɨɦ ɞɥɹ ɜɫё ɧɨɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɫɨɛɟɧɧɨ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɫɬɚɥɶɧɵɯ ɨɬɥɢɜɤɚɯ ɜ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢɧɬɟɪɜɚɥɚɯ ɗɂɄ ɢ Ɍɂɏ, ɱɬɨ ɭɬɜɟɪɠɞɚɥɨɫɶ ɚɜɬɨɪɚɦɢ Д7Ж. ɉɪɢ 

ɷɬɨɦ «ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɬɨɣɤɨɫɬɢ ɦɟɬɚɥɥɚ ɩɪɨɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ» 

ɬɪɟɳɢɧ ɪɟɤɨɦɟɧɞɨɜɚɥɨɫɶ ɫɱɢɬɚɬɶ «ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɦɢɧɢɦɚɥɶɧɵɦ 

ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɭɞɥɢɧɟɧɢɟɦ» ɜ ɗɂɄ ɢ «ɜɟɥɢɱɢɧɨɣ ɫɜɨɛɨɞɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ 
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ɞɟɮɨɪɦɚɰɢɢ (ɥɢɧɟɣɧɨɣ ɭɫɚɞɤɢ) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɷɬɨɝɨ ɦɢɧɢɦɭɦɚ». Ɏɚɤɬɢɱɟɫɤɢ 

ɚɜɬɨɪɵ ɷɬɨɣ ɫɬɚɬɶɢ ɩɪɢɡɧɚɥɢ ɧɟɢɡɛɟɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ.  

ȼ ɪɚɛɨɬɟ Д5Ж ɨɛɨɫɧɨɜɚɧɚ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɤɚɤ ɡɚɩɚɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɩɪɨɱɧɨɫɬɢ ɛɟɡ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɩɥɚɫɬɢɱɧɨɫɬɢ ɦɟɬɚɥɥɚ, ɬɚɤ ɤɚɤ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɪɨɜɨɞɢɥɢ ɧɚ ɩɥɚɫɬɢɱɧɨɦ ɦɚɬɟɪɢɚɥɟ (ɫɢɥɭɦɢɧɟ). 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɞɟɫɶ ɫ ɩɨɡɢɰɢɢ ɫɬɚɬɢɤɢ. ȼ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɚɦɢ ɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɭɫɥɨɜɢɹɦɢ ɪɚɡɪɭɲɟɧɢɹ ɫɩɥɚɜɚ, 

ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ, ɦɨɝɭɬ ɛɵɬɶ ɬɪɢ ɫɥɟɞɭɸɳɢɯ ɧɟɪɚɜɟɧɫɬɜɚɯ 

ሻݐሺߪ :(3 – 1) > ሻݐሻ, (1) εሺݐвሺߪ > ሻݐሺ˖ߜ + ሻݐሻ, (2) Α˖ሺݐሺ˒ߜ >  ሻ . (3)ݐሺ˕.ˊܣ

 

1.2 Ɇɟɯɚɧɢɡɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɜɚɪɧɨɦ 
ɲɜɟ 

Ɉɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ ɜɫɟɝɞɚ ɫɱɢɬɚɥɢ Д1-5, 11-14Ж ɫɥɟɞɫɬɜɢɟɦ ɜɵɫɨɤɢɦɢ 

ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɟɪɢɨɞ ɨɯɥɚɠɞɟɧɢɹ ɫɜɚɪɧɨɝɨ ɲɜɚ. 

Ɉɞɧɚɤɨ ɭɩɪɚɜɥɹɬɶ ɬɚɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɧɟ ɜɫɟɝɞɚ ɭɞɚɜɚɥɨɫɶ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 

ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɢɡɭɱɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ ɦɟɬɚɥɥɚ ɜ ɩɟɪɢɨɞ ɟɝɨ 

ɨɯɥɚɠɞɟɧɢɹ. ɑɚɫɬɨ ɟɞɢɧɢɰɚɦɢ ɢɡɦɟɪɟɧɢɣ ɫɤɥɨɧɧɨɫɬɢ ɫɩɥɚɜɚ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 

ɬɪɟɳɢɧ ɨɤɚɡɵɜɚɥɢɫɶ ɬɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɤ ɧɚɝɪɭɡɤɚ, ɤɨɬɨɪɭɸ ɜɵɞɟɪɠɢɜɚɟɬ 

ɦɟɬɚɥɥ ɜ ɢɧɬɟɪɜɚɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ, ɢɥɢ ɩɪɨɫɬɨ ɧɚɥɢɱɢɟ ɢ ɤɨɥɢɱɟɫɬɜɨ ɬɪɟɳɢɧ ɜ 

ɩɪɨɛɚɯ, ɚ ɬɚɤɠɟ ɭɪɨɜɟɧɶ ɜɪɟɦɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɡɪɵɜɭ ɩɪɨɛ ɜ ɭɫɥɨɜɢɹɯ ɢɯ 

ɨɯɥɚɠɞɟɧɢɹ ɢ ɡɚɬɜɟɪɞɟɜɚɧɢɹ. Ȼɵɥɢ ɩɨɩɵɬɤɢ ɫɪɚɜɧɟɧɢɹ ɭɫɚɞɤɢ ɫɬɚɥɢ ɫ 

ɩɪɨɱɧɨɫɬɶɸ ɢ ɭɞɥɢɧɟɧɢɟɦ ɦɟɬɚɥɥɚ ɜ ɢɧɬɟɪɜɚɥɚɯ ɧɚɢɛɨɥɶɲɟɣ ɜɟɪɨɹɬɧɨɫɬɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ, ɧɚɡɜɚɧɧɵɯ ɷɮɮɟɤɬɢɜɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

(ɗɂɄ) Д2Ж ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɯɪɭɩɤɨɫɬɢ (Ɍɂɏ) Д3Ж. ɉɨɡɞɧɟɟ Д4Ж ɛɵɥ 

ɨɛɨɫɧɨɜɚɧ ɬɟɪɦɢɧ ɝɨɪɹɱɟɥɨɦɤɨɫɬɢ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɩɨɤɚɡɚɬɟɥɹ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɬɚɥɢ.  

ȼɨɡɧɢɤɚɸɳɢɟ ɜɧɭɬɪɟɧɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɲɜɚɯ ɨɛɭɫɥɨɜɥɟɧɵ ɭɫɚɞɤɨɣ ɢ ɟɟ  
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ɬɨɪɦɨɠɟɧɢɟɦ. ɉɨɷɬɨɦɭ ɞɥɹ ɪɚɫɱɟɬɚ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ 

ɞɚɜɧɨ ɩɪɢɧɹɬɵ Д1-7Ж ɫɨɨɬɧɨɲɟɧɢɹ ɫ ɭɱɚɫɬɢɟɦ ɭɫɚɞɤɢ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɧɨɣ 

ɞɟɮɨɪɦɚɰɢɢ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɢɯ ɨɯɥɚɠɞɟɧɢɢ.  

ɇɚ ɨɫɧɨɜɟ ɢɡɥɨɠɟɧɧɨɝɨ ɛɵɥɚ ɩɪɢɧɹɬɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 

ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɨɞ ɤɨɬɨɪɨɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɫɜɨɣɫɬɜɨ ɫɩɥɚɜɚ, ɤɚɤ ɡɚɩɚɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɢ 

ɭɫɥɨɜɢɹɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ, 

ɱɬɨ ɨɡɧɚɱɚɟɬ ௖ܶఙሺݐሻ = ఙвሺ௧ሻ஢°ሺ୲ሻ, ɝɞɟ σ°ሺtሻ – ɫɩɪɚɜɨɱɧɚɹ ɜɟɥɢɱɢɧɚ, ɩɨɥɭɱɟɧɧɚɹ ɩɪɢ 

ɨɯɥɚɠɞɟɧɢɢ ɦɟɬɚɥɥɚ ɜ ɢɧɬɟɪɜɚɥɟ ݐ˖ː  ଶ଴ɢ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɟɝɨݐ – 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɩɪɢɪɨɞɵ ɫɩɥɚɜɚ, ɜɟɥɢɱɢɧɵ ɟɝɨ ɫɜɨɛɨɞɧɨɣ ɭɫɚɞɤɢ ɢ 

ɫɤɨɪɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ. 

 

1.3 ɉɨɧɹɬɢɟ ɢ ɜɢɞɵ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ 

Ƚɨɪɹɱɢɟ ɬɪɟɳɢɧɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɜɢɞɨɜ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɦɟɠɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɪɚɡɪɭɲɟɧɢɣ. Ɉɧɢ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ 

ɫɨɱɟɬɚɧɢɢ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ: ɩɨɧɢɠɟɧɢɟ ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɦɟɬɚɥɥɚ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɜ ɫɬɪɭɤɬɭɪɟ ɥɟɝɤɨɩɥɚɜɤɢɯ ɷɜɬɟɬɢɤɨɜ, ɞɟɮɟɤɬɨɜ ɫɬɪɨɟɧɢɹ 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ, ɜɵɞɟɥɟɧɢɹ ɯɪɭɩɤɢɯ ɮɚɡ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɢɯ ɢ 

ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ Д4Ж. 

Ƚɨɪɹɱɢɟ ɬɪɟɳɢɧɵ ɛɵɜɚɸɬ ɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɵɟ ɢɥɢ ɥɢɤɜɚɰɢɨɧɧɵɟ. 

Ʉɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɩɪɟɜɵɲɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɭ 

ɫɨɥɢɞɭɫɚ. Ʌɢɤɜɚɰɢɨɧɧɵɟ ɨɛɪɚɡɭɸɬɫɹ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɜ ɫɬɚɥɹɯ ɪɚɡɥɢɱɧɵɯ 

ɜɤɥɸɱɟɧɢɣ (ɜ ɨɫɧɨɜɧɨɦ ɫɭɥɶɮɢɞɨɜ), ɤɨɬɨɪɵɟ ɩɪɢ ɫɜɚɪɤɟ ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɡɨɧɟ 

ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ ɨɛɪɚɡɭɹ ɫɭɥɶɮɢɞɧɭɸ ɩɥёɧɤɭ. ɗɬɨ ɩɥёɧɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 

ɩɨ ɝɪɚɧɢɰɚɦ ɡɟɪɟɧ ɢ ɫɧɢɠɚɟɬ ɢɯ ɤɨɝɟɡɢɨɧɧɭɸ ɩɪɨɱɧɨɫɬɶ.  

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ ɜ ɫɜɚɪɧɨɦ 

ɫɨɟɞɢɧɟɧɢɢ, ɧɭɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɫɤɢɫɥɟɧɢɟ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ. 

Ɍɨ ɟɫɬɶ ɭɫɬɪɚɧɢɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɫɟɪɵ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɝɨɪɹɱɢɯ 

ɬɪɟɳɢɧ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɹɜɥɹɟɬɫɹ ɫɜɹɡɵɜɚɧɢɟ ɫɟɪɵ ɫ ɬɢɬɚɧɨɦ, ɰɢɪɤɨɧɢɟɦ 
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ɢɥɢ ɪɟɞɤɨɡɟɦɟɥɶɧɵɦɢ ɦɟɬɚɥɥɚɦɢ. ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɫɟɪɵ ɞɨ 0,02% ɦɨɠɧɨ 

ɢɡɛɟɠɚɬɶ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ ɩɪɢ ɫɜɚɪɤɟ. 

 

1.4 ɉɨɧɹɬɢɟ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ 

ɏɨɥɨɞɧɵɟ ɬɪɟɳɢɧɵ ɨɛɪɚɡɭɸɬɫɹ ɩɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɢɥɢ ɜɨ ɜɪɟɦɹ 

ɧɚɩɥɚɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɦɟɬɚɥɥɚ. Ɉɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 

ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ 200฀. 

ɏɨɥɨɞɧɵɟ ɬɪɟɳɢɧɵ ɞɟɥɹɬ ɧɚ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ (ɜɨɡɧɢɤɚɸɬ ɩɪɢ 

ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ). ɋɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɦɟɫɬɚ ɞɥɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ ɷɬɨ ɤɨɪɟɧɶ ɫɜɚɪɧɨɝɨ ɲɜɚ ɢ ɦɟɫɬɨ ɫɩɥɚɜɥɟɧɢɹ 

ɫɜɚɪɨɱɧɨɝɨ ɜɚɥɢɤɚ ɫ ɨɫɧɨɜɧɵɦ ɦɟɬɚɥɥɨɦ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɨɛɪɚɡɨɜɚɧɢɹ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ ɩɪɢ ɫɜɚɪɤɟ ɹɜɥɹɟɬɫɹ 

ɜɨɞɨɪɨɞ. ȼɨɞɨɪɨɞ ɩɪɨɧɢɤɚɟɬ ɜ ɫɜɚɪɧɨɣ ɲɨɜ ɢɡ ɷɥɟɤɬɪɨɞɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɮɥɸɫɚ, 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɍɚɤ ɠɟ ɜɨɞɨɪɨɞ ɦɨɠɟɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɫɨɫɬɚɜɟ ɡɚɳɢɬɧɵɯ 

ɝɚɡɨɜ ɢɥɢ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɫɜɚɪɨɱɧɵɯ ɤɪɨɦɤɚɯ ɢɥɢ ɩɪɨɜɨɥɨɤɟ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɢɫɤɚ ɨɛɪɚɡɨɜɚɧɢɹ ɯɨɥɨɞɧɵɯ ɬɪɟɳɢɧ ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɤɥɸɱɢɬɶ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɨɞɨɪɨɞɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɞ ɫɜɚɪɤɨɣ ɧɭɠɧɨ 

ɩɪɨɫɭɲɢɬɶ ɷɥɟɤɬɪɨɞɵ ɢɥɢ ɮɥɸɫ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 300-350℃. Ɍɚɤ ɠɟ ɩɨɦɨɝɚɟɬ 

ɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨɫɥɟ ɫɜɚɪɤɢ, ɤɨɬɨɪɚɹ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɵɞɟɥɟɧɢɸ ɜɨɞɨɪɨɞɚ ɢɡ ɫɜɚɪɧɨɝɨ ɲɜɚ. 

 

1.5 ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɪɚɛɨɬɵ 

ɐɟɥɶ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɦɟɬɚɥɥɚ ɲɜɚ ɫɜɚɪɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɟɝɨ ɨɯɥɚɠɞɟɧɢɢ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

1) Ɉɩɪɟɞɟɥɢɬɶ ɫɯɟɦɭ ɧɚɝɪɭɠɟɧɢɹ; 

2) Ɋɚɡɪɚɛɨɬɚɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɨɩɵɬɧɨɝɨ ɨɛɪɚɡɰɚ; 

3) Ɉɩɪɟɞɟɥɢɬɶ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɦɟɬɚɥɥɚ ɲɜɚ; 

4) ɋɦɨɞɟɥɢɪɨɜɚɬɶ ɫɜɚɪɨɱɧɵɣ ɩɪɨɰɟɫɫ ɜ ESISВSАELD; 

5) Ɋɚɫɫɱɢɬɚɬɶ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɦɟɬɚɥɥɚ ɲɜɚ. 
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2 ɈɉɊȿȾȿɅȿɇɂȿ ɌɊȿɓɂɇɈɍɋɌɈɃɑɂȼɈɋɌɂ ɋɌȺɅɂ 

2.1 ɉɨɤɚɡɚɬɟɥɢ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ 

ɂɡ ɭɫɥɨɜɢɣ (1 – 3) ɫɥɟɞɭɸɬ ɫɨɨɬɧɨɲɟɧɢɹ (4 – 6) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɩɥɚɜɨɜ ௖ܶሺݐሻ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɜ ɦɟɬɚɥɥɟ ɢɡɞɟɥɢɹ ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ, 

ɤɨɝɞɚ ɨɧɚ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

 

௖ܶఙሺݐሻ = ఙвሺ௧ሻ஢°ሺ୲ሻ, (4) 

௖ܶఌሺݐሻ = ఋ˖ሺ௧ሻାఋ˒ሺ௧ሻக°ሺ௧ሻ , (5) 

௖ܶ஺ሺݐሻ = ஺ˊ.˕ሺ௧ሻА˖ˑሺ௧ሻ . (6) 

  

Ɂɞɟɫɶ ɜɟɥɢɱɢɧɵ σ°ሺtሻ,ε°ሺݐሻ, А˖ˑሺݐሻ ɩɪɢɧɢɦɚɸɬɫɹ ɡɚ ɦɚɤɫɢɦɚɥɶɧɵɟ, ɬɚɤ ɤɚɤ 

ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɚ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɯɨɞɢɬ ɜ ɞɟɮɨɪɦɚɰɢɸ ɩɪɢ ߝ˔ሺݐሻ=	ε°ሺݐሻ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɞɟɮɨɪɦɚɰɢɹ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɫɩɥɚɜɚ ɦɨɠɟɬ ɛɵɬɶ 

ɦɟɧɶɲɟ ɫɜɨɛɨɞɧɨɣ ɭɫɚɞɤɢ εሺݐሻ <  ሻ, ɬɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɟ ɞɨɫɬɢɝɚɟɬݐሺ˔ߝ

ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɜɟɥɢɱɢɧɵ, ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬ ߪвሺݐሻ > σ°ሺtሻ ɩɪɢ ɭɫɥɨɜɢɢ 

ɪɚɜɧɨɦɟɪɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɜɨ ɜɫɟɯ ɭɱɚɫɬɤɚɯ. 

ȼɧɨɜɶ ɜɜɟɞɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɟɟ 

ɭɞɨɛɧɨɣ ɮɨɪɦɨɣ ɢ ɱɟɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɩɥɚɜɚ, ɨɩɪɟɞɟɥɹɟɦɵɦɢ ɢɡɜɟɫɬɧɵɦɢ 

ɫɬɚɧɞɚɪɬɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɩɥɚɜɚ ɛɨɥɶɲɟ  ɟɞɢɧɢɰɵ ɜɨ 

ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɝɚɪɚɧɬɢɪɭɟɬ ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɳɢɧ ɩɪɢ ɩɨɥɧɨɦ 

ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ, ɧɨ ɬɨɥɶɤɨ ɜ ɭɱɚɫɬɤɚɯ ɦɚɥɨ ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɨ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɪɨɱɧɨɫɬɢ ɢɥɢ ɜ ɩɪɨɛɚɯ (7 – 9). 

 ௖ܶఙሺݐሻ > 1, (7) ௖ܶఌሺݐሻ > 1, (8) ௖ܶ஺ሺݐ > 1. (9) 
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Ɋɚɡɪɭɲɟɧɢɟ ɦɟɬɚɥɥɚ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɭɫɥɨɜɢɹɦ 

ɪɚɡɪɭɲɟɧɢɹ ɞɟɬɚɥɟɣ ɫɥɨɠɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɝɞɟ ɜɵɞɟɥɹɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ. 

ɉɨɷɬɨɦɭ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɥɭɱɟɧɢɸ ɫɜɚɪɧɵɯ ɲɜɨɜ ɛɟɡ ɬɪɟɳɢɧ 

ɡɚ ɫɱɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɍɚɤɭɸ ɪɨɥɶ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɷɥɟɦɟɧɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɜɚɪɧɵɯ ɲɜɨɜ ɜ ɜɢɞɟ ɡɚɤɪɟɩɥɟɧɢɣ ɢɥɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɯɜɚɬɨɤ. 

ɑɟɦ ɫɥɨɠɧɟɟ ɤɨɧɫɬɪɭɤɰɢɹ ɢɡɞɟɥɢɹ, ɬɟɦ ɜɟɪɨɹɬɧɟɟ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ. 

Ɉɬɫɭɬɫɬɜɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɫɩɨɫɨɛɚɯ ɨɩɪɟɞɟɥɟɧɢɹ «ɫɬɚɧɞɚɪɬɧɵɯ» ɜɟɥɢɱɢɧ 

ɜ ɡɧɚɦɟɧɚɬɟɥɹɯ σ°ሺtሻ, 	ε°ሺݐሻ, А˖ˑሺݐሻ	ɫɬɚɥɨ «ɤɚɦɧɟɦ ɩɪɟɬɤɧɨɜɟɧɢɹ» ɜ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ ɩɪɨɰɟɫɫɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ, 

ɤɨɬɨɪɨɟ ɩɪɨɯɨɞɢɬ ɜɟɫɶ ɢɫɬɨɪɢɱɟɫɤɢɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ ɨɬ ɧɚɱɚɥɚ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɩɟɪɜɵɯ ɫɬɚɥɶɧɵɯ ɨɬɥɢɜɨɤ ɢ ɞɨ ɫɢɯ ɩɨɪ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɢ 

ɪɚɡɜɢɬɢɢ ɬɪɟɳɢɧ ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ ɝɥɚɜɧɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɜɧɭɬɪɟɧɧɢɟ 

ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ ɜɫɟ ɫɬɪɟɦɥɟɧɢɹ ɫɜɨɞɢɥɢɫɶ ɤ ɭɦɟɧɶɲɟɧɢɸ ɧɚɩɪɹɠɟɧɢɣ 

ɥɸɛɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɟɮɨɪɦɚɰɢɢ ɧɟ ɢɡɭɱɚɥɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ ɜ ɨɬɥɢɜɤɚɯ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ 

ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɞɟɮɨɪɦɚɰɢɣ ɩɨ ɞɥɢɧɟ 

ɧɚɩɪɹɠɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 

2.2 Ɂɚɩɚɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɫɬɚɥɢ ࣌ࢉࢀሺ࢚ሻ 
Ƚɥɚɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ – ɡɚɩɚɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ, ɨɯɥɚɠɞɚɸɳɢɯɫɹ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ (ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ) ɬɟɦɩɟɪɚɬɭɪ. Ⱦɥɹ ɷɬɨɝɨ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ݐ௅ – ɬɟɦɩɟɪɚɬɭɪɵ ɥɢɤɜɢɞɭɫ, ݐௌ – 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɥɢɞɭɫ, ݐ˖ː  – ɧɚɱɚɥɚ ɭɫɚɞɤɢ, ݐఊ→ఈː  ɢ ݐఊ→ఈк  – ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɢ 

ɤɨɧɰɚ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ݐ௅ ɢݐ˖ː  ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ ɡɚɩɢɫɢ ɤɪɢɜɨɣ ɨɯɥɚɠɞɟɧɢɹ 

ɦɟɬɚɥɥɚ ɫ ɠɢɞɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɟɬɨɞɨɦ ɡɚɥɢɜɤɢ ɩɪɨɛ. Ɍɟɦɩɟɪɚɬɭɪɵ, 

ɮɢɤɫɢɪɭɟɦɵɟ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɨɛɪɚɡɰɨɜ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 

ɞɢɥɚɬɨɦɟɬɪɟ. 
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ɉɨ ɞɢɥɚɬɨɦɟɬɪɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɫɬɚɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɚɞɤɚ, ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɭɫɚɞɤɢ ɜ ɞɜɭɯ ɫɬɪɭɤɬɭɪɧɵɯ ɨɛɥɚɫɬɹɯ ɞɥɹ ɫɬɚɥɢ ɩɟɪɥɢɬɧɨɝɨ ɤɥɚɫɫɚ ɢ ɩɟɪɟɯɨɞɧɨɣ 

ɡɨɧɟ, ɚ ɞɥɹ ɫɬɚɥɢ ɫ ɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɚɭɫɬɟɧɢɬɧɨɣ ɢɥɢ ɮɟɪɪɢɬɧɨɣ, 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɫɚɞɤɢ.  

Ɋɚɡɪɟɲɢɦ ɷɬɭ ɡɚɞɚɱɭ ɢɡɜɟɫɬɧɵɦ ɭɬɜɟɪɠɞɟɧɢɟɦ Д6, 10, 11Ж, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɫɨɡɞɚɸɬɫɹ ɭɱɚɫɬɤɢ (ɷɥɟɦɟɧɬɵ) ɫ ɪɚɡɧɨɣ ɭɞɟɥɶɧɨɣ (ɢɥɢ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ) ɩɪɨɱɧɨɫɬɶɸ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɢɱɢɧɚɦ ɡɚ ɫɱɟɬ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɢ 

ɨɯɥɚɠɞɟɧɢɹ – ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɫɥɭɱɚɣ, ɢɥɢ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ 

ɭɫɚɞɨɱɧɵɯ ɢɥɢ ɝɚɡɨɜɵɯ ɪɚɤɨɜɢɧ ɢ ɞɪɭɝɢɯ ɞɟɮɟɤɬɨɜ. Ȼɵɫɬɪɨ ɨɯɥɚɠɞɚɸɳɢɟɫɹ 

ɭɱɚɫɬɤɢ ɫɬɚɧɨɜɹɬɫɹ «ɜɧɟɲɧɟɣ ɫɢɥɨɣ» ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɟɞɥɟɧɧɨ 

ɨɯɥɚɠɞɚɸɳɢɦɫɹ. Ɍɚɤɚɹ ɠɟ ɨɛɫɬɚɧɨɜɤɚ ɫɨɡɞɚɟɬɫɹ ɫ ɩɨɹɜɥɟɧɢɟɦ ɥɸɛɨɣ ɞɪɭɝɨɣ 

ɩɪɢɱɢɧɵ, ɫɧɢɠɚɸɳɟɣ ɭɞɟɥɶɧɭɸ ɩɪɨɱɧɨɫɬɶ ɫɨɫɟɞɧɟɝɨ ɭɱɚɫɬɤɚ. Ɉɛ ɷɬɨɦ ɫɞɟɥɚɧ 

ɜɵɜɨɞ Д13Ж ɜ ɜɢɞɟ 11-ɬɢ ɩɪɢɱɢɧ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɫɩɨɫɨɛɨɜ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɟɳɢɧ. 

ɉɪɢɜɟɞɟɧɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɢɡɜɟɫɬɧɵɦ ɫɩɨɫɨɛɚɦ ɩɨɥɭɱɟɧɢɹ 

ɫɜɚɪɧɵɯ ɲɜɨɜ ɛɟɡ ɬɪɟɳɢɧ, ɤɨɝɞɚ ɪɚɡɪɭɲɟɧɢɟ ɦɟɬɚɥɥɚ ɜ ɩɪɨɰɟɫɫɟ ɨɯɥɚɠɞɟɧɢɹ 

ɲɜɚ ɢɞɟɬ ɡɚ ɫɱɟɬ ɭɫɚɞɤɢ ɢ ɟɟ ɬɨɪɦɨɠɟɧɢɹ. Ɉɞɧɚɤɨ ɜ ɷɬɨɦ ɜɨɩɪɨɫɟ ɨɬɞɚɟɬɫɹ 

ɩɪɟɞɩɨɱɬɟɧɢɟ ɜɧɟɲɧɢɦ ɫɢɥɚɦ, ɬɨɝɞɚ ɤɚɤ ɞɟɮɨɪɦɚɰɢɸ ɜɵɡɵɜɚɟɬ ɭɫɚɞɤɚ, ɬɨ ɟɫɬɶ 

ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɲɜɚ. 
 

2.3  Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ 

ɂɡ ɩɭɧɤɬɚ 2.1 ɢ 2.2 ɫɥɟɞɭɟɬ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɢ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɵɱɢɫɥɟɧɢɟɦ ɫɨɨɬɧɨɲɟɧɢɣ ɜ ɱɢɫɥɢɬɟɥɢ ɢ ɡɧɚɦɟɧɚɬɟɥɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ ݐ˖ː −  .ଶ଴ݐ

ɉɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɬɪɟɳɢɧɨɭɫɬɨɱɢɜɨɫɬɢ: 

 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ; 

 Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɥɚɬɨɦɟɬɪɢɹ ɧɚ ɩɪɢɛɨɪɚɯ ɬɢɩɚ DIL 402C ɧɚ 1300℃	ሺɩɨ 

ɜɨɡɦɨɠɧɨɫɬɢ, ɧɨ ɧɟ ɧɢɠɟ 1000 ˚ɋ); 
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 ɉɨ ɜɟɬɜɢ ɨɯɥɚɠɞɟɧɢɹ ɤɪɢɜɨɣ ɞɢɥɚɬɨɦɟɬɪɢɢ ɮɢɤɫɢɪɭɸɬɫɹ ɢ ɡɚɩɢɫɵɜɚɸɬɫɹ 

ɜ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɵ ݐఊ→ఈː ఊ→ఈкݐ;  ;ˑхːݐ ଶ଴ ɢݐ ;
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɭɫɚɞɤɚ ɜɨ ɜɫɟɯ ɫɬɪɭɤɬɭɪɧɵɯ ɨɛɥɚɫɬɹɯ ɢ ɯɨɬɹ ɛɵ ɨɞɧɚ ɬɨɱɤɚ ɜ 

ɡɨɧɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ; 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ ߪвሺݐሻ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɪɢɜɨɣ ɞɢɥɚɬɚɰɢɢ ɨɛɪɚɡɰɨɜ ɢ ɩɪɢɧɹɬɨɦɭ ɲɚɝɭ ɜɧɭɬɪɢ 

ɫɬɪɭɤɬɭɪɧɵɯ ɢɧɬɟɪɜɚɥɨɜ; 

 ɉɨ ɤɪɢɜɵɦ ߪሺݐሻ − ݈݀/݈଴ ɨɩɪɟɞɟɥɹɸɬɫɹܧሺݐሻ , ɚ ɬɚɤɠɟ ߜ˖ሺݐሻ ɢ ߜ˒ሺݐሻ ɜ ɤɚɠɞɨɦ 

ɢɡɦɟɪɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢɧɬɟɪɜɚɥɨɜ; 

ɂɫɫɥɟɞɭɟɬɫɹ ɪɟɥɚɤɫɚɰɢɹ ɫɬɚɥɢ ɦɟɬɨɞɨɦ ɧɚɝɪɟɜɚ ɨɛɪɚɡɰɚ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɨɯɥɚɠɞɟɧɢɹ ɟɝɨ ɜ ɡɚɳɟɦɥɟɧɧɨɣ ɫɨɫɬɨɹɧɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ 

ɨɯɥɚɠɞɟɧɢɹ; 

Ɉɩɪɟɞɟɥɹɸɬɫɹ σ°ሺtሻ ɢ ௖ܶఙሺݐሻ ɢ ɨɮɨɪɦɥɹɸɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ. 

 
2.4 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɢɥɚɬɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ 

ȼ ɪɚɦɤɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɫɞɟɥɚɧɚ ɞɢɥɚɬɨɦɟɬɪɢɹ, ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 

ɭɫɚɞɤɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɭɫɚɞɤɢ, ɤɪɢɬɢɱɟɫɤɢɟ ɬɨɱɤɢ ɚɭɫɬɟɧɢɬɧɨɝɨ ɩɟɪɟɯɨɞɚ.  

ȼɵɛɨɪ ɦɚɪɤɢ ɫɬɚɥɢ ɛɵɥ ɫɞɟɥɚɧ ɩɨ ɞɜɭɦ ɩɪɢɡɧɚɤɚɦ: 

ɩɨ ɦɢɧɢɦɭɦɭ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ; 

ɩɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɧɚ ɭɫɬɚɧɨɜɤɟ ɋɩɟɤɬɨɦɟɬɪ ɆɋȺ II 

ɦɟɯɚɧɢɱɟɫɤɢ ɨɛɪɚɛɨɬɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɢɡ ɩɪɭɬɤɨɜ ߶ 20 ɦɦ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

ɢɫɫɥɟɞɭɟɦɨɣ ɫɬɚɥɢ ɛɵɥ ɡɚɧɟɫɟɧ ɜ ɬɚɛɥɢɰɭ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɨɛɪɚɡɰɨɜ ɞɥɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ɇɚɪɤɚ 

ɫɬɚɥɢ 

ɋɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɨɜ, % ɦɚɫɫ. 

ɋ MЧ SТ CЫ NТ P S TТ 

20 0,22 0,43 0,29 0,045 0,029 0,005 0,003 – 
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Ⱦɥɹ ɞɢɥɚɬɨɦɟɬɪɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɛɪɚɡɰɵ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɚ ɞɢɚɦɟɬɪɨɦ 

3,0 ɦɦ ɢ ɞɥɢɧɨɣ 25-30 ɦɦ. 

ɉɨ ɪɢɫɭɧɤɭ (ɫɦ. ɪɢɫ. 2.1) ɞɢɥɚɬɨɦɟɬɪɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɪɟɞɟɥɹɸɬ 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɚɞɤɢ. 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɬɚɥɶ 20 ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ 3 ˚ɋ/ɦɢɧ. ɞɥɹ ɨɛɪɚɡɰɚ ɫ ɪɚɛɨɱɟɣ 

ɱɚɫɬɶɸ LO=7  ɦɦ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɭɫɚɞɤɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɥɚɬɨɦɟɬɪɨɜ ɢɥɢ ɤɨɦɩɥɟɤɫɚ GХООЛХОSвЬЭОЦ 3800 

ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɜɫɥɟɞɫɬɜɢɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɧɚɝɪɟɬɶ ɨɛɪɚɡɟɰ ɫɜɵɲɟ 1300˚ɋ ɞɥɹ 

ɞɢɥɚɬɨɦɟɬɪɚ ɢ ɤɨɪɨɛɥɟɧɢɹ ɨɛɪɚɡɰɚ ɧɚ GХООЛХОSвЬЭОЦ 3800. ɉɨɷɬɨɦɭ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɤɫɬɪɚɩɨɥɹɰɢɸ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɱɚɥɚ ɭɫɚɞɤɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɢɥɚɬɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɥɢ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 – Ⱦɢɥɚɬɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɚɥɟɣ 
№ 
ɩ/ɩ 

Ɇɚɪɤɚ 
ɫɬɚɥɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ, ˚ɋ Ɂɧɚɱɟɧɢɹ ɭɫɚɞɤɢ НL/LШ.103, ɟɞ. ݐˑхː ݐఊ→ఈː ఊ→ఈкݐ  дːݐ൫ߝ дкݐ  ൯ ߝ൫ݐఊ→ఈː ൯ ߝ൫ݐఊ→ఈк ൯ ߝ൫ݐдк൯ 
1 20 1300 872,0 750,0 160 10,714 1,571 2,338 -3,884 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɫɨɥɢɞɭɫ ɢ ɥɢɤɜɢɞɭɫ ɜɵɱɢɫɥɹɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ PЫШМКЬЭ, ɜ ɤɨɬɨɪɨɦ ɨɧɚ ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ 

ɩɨ ɡɚɞɚɧɧɨɦɭ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ. Ⱦɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɥɚ 

ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɛɵɥɚ ɩɪɢɧɹɬɚ ɧɚɦɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ. 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɭɫɚɞɤɢ ݐ˖ː  

№ 
ɩ/ɩ 

Ɇɚɪɤɚ 
ɫɬɚɥɢ 

ɋɜɨɛɨɞɧɚɹ 
ɭɫɚɞɤɚ ߝ˔ሺݐሻ, % 

ௌݐ , ˚ɋ ݐ௅, ˚ɋ 

ː˖ݐ , ˚ɋ 
Ɋɚɫɫɱɢɬɚɧɧɚɹ 
ɤɚɤ ɫɪɟɞɧɹɹ 
ɦɟɠɞɭ ݐ௅ɢݐௌ  

1 20 2,1 1476 1516 1496 
 

ɋɨɝɥɚɫɧɨ Ⱥ.Ⱥ. Ȼɨɱɜɚɪɭ Д2Ж ɞɨɫɬɨɜɟɪɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɭɫɚɞɤɢ ɥɟɠɢɬ ɜ 

ɢɧɬɟɪɜɚɥɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɫɨɥɢɞɭɫ ɢ ɥɢɤɜɢɞɭɫ. ɗɬɨɬ 

ɩɨɫɬɭɥɚɬ ɛɵɥ ɩɪɢɧɹɬ ɜ ɤɚɱɟɫɬɜɟ ɬɨɱɤɢ ɨɬɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɭɫɚɞɤɢ ɜɨ 

ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɫɱɟɬɚɯ. 

 

2.5 ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 

Ɉɛɪɚɡɰɵ ɧɚɝɪɟɜɚɥɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 1300 0ɋ, ɜɵɞɟɪɠɢɜɚɥɢ 10ɫ ɢ 

ɢɫɩɵɬɵɜɚɥɢ ɢɥɢ ɦɟɞɥɟɧɧɨ ɨɯɥɚɠɞɚɥɢ ɞɨ ɬɟɯ ɬɟɦɩɟɪɚɬɭɪ, ɩɪɢ ɤɨɬɨɪɵɯ 

ɧɚɦɟɱɟɧɵ ɢɫɩɵɬɚɧɢɹ ɫ ɨɪɢɟɧɬɢɪɨɦ ɞɢɥɚɬɨɦɟɬɪɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɨɯɥɚɠɞɟɧɢɹ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɨɤɢɫɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜɚɤɭɭɦ ɫ ɞɚɜɥɟɧɢɟɦ 1*10-1ɦɦ.ɪɬ.ɫɬ. 

ɢɥɢ 0,00013 ɚɬɦ. 

Ɉɛɹɡɚɬɟɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɨɛɪɚɡɰɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ 

ɞɢɥɚɬɚɰɢɟɣ ɛɵɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ݐˑхː=1300˚ɋ; ݐఊ→ఈː , ఊ→ఈкݐ  ଶ଴. ȼ ɬɟɦɩɟɪɚɬɭɪɧɵɯݐ	ˋ	

ɢɧɬɟɪɜɚɥɚɯ ݐˑхː − ఊ→ఈːݐ  ɢݐఊ→ఈː −  – ଶ଴ ɬɨɱɤɢ ɢɫɩɵɬɚɧɢɣ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɱɟɪɟɡ 100ݐ

200 ˚C ɬɚɤ, ɱɬɨɛɵ ɜ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ ɩɨɥɭɱɢɬɶ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɬɨɱɟɤ.  

ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɤɨɦɩɥɟɤɫɟ GХООЛХОSвЬЭОЦ 3800 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɨɬ 1300 ɞɨ 20˚ɋ, ɩɪɢɱɟɦ ɨɛɪɚɡɟɰ ɫɧɚɱɚɥɚ ɧɚɝɪɟɜɚɥɢ ɞɨ 1300 ˚ɋ, ɚ ɡɚɬɟɦ 

ɨɯɥɚɠɞɚɥɢ ɞɨ ɡɚɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫ ɪɚɡɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ, ɩɨɫɥɟ ɱɟɝɨ 

ɩɪɨɜɨɞɢɥɢ ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.4. 

Ƚɪɚɮɢɱɟɫɤɢ ɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ.2.2. 
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Ɍɚɛɥɢɰɚ 2.4 – Ɋɟɡɭɥɶɬɚɬɵ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ GХООЛХОSвЬЭОЦ 
3800 

Ⱦɥɹ ɢɫɩɵɬɚɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɛɪɚɡɰɵ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫ. 2.2. ɇɚɝɪɟɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɪɨɩɭɫɤɚɧɢɹ ɱɟɪɟɡ ɨɛɪɚɡɟɰ ɬɨɤɚ. Ȼɚɡɨɣ ɞɥɹ ɪɚɫɱɟɬɨɜ 

ɩɪɢɧɹɬɚ ɞɥɢɧɚ 10 ɦɦ. Ʉ ɨɛɪɚɡɰɭ ɩɪɢɩɚɢɜɚɸɬɫɹ 3 ɬɟɪɦɨɩɚɪɵ, ɩɨ ɤɨɬɨɪɵɦ ɢɞɟɬ 

ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ. 

 

 
Ɋɢɫɭɧɨɤ 2.2 –  Ɉɛɪɚɡɟɰ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɧɚ GХООЛХОSвЬЭОЦ3800 

 

2.6 ɂɫɩɵɬɚɧɢɹ ɧɚ ɪɟɥɚɤɫɚɰɢɸ 

Ɋɟɥɚɤɫɚɰɢɸ ɧɚɩɪɹɠɟɧɢɣ ɧɚ GХООЛХОSвЬЭОЦ 3800 ɢɫɫɥɟɞɨɜɚɥɢ ɦɟɬɨɞɨɦ 

ɧɚɝɪɟɜɚ ɨɛɪɚɡɰɨɜ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 1300˚ɋ ɢ ɜɵɞɟɪɠɤɢ ɩɪɢ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 1 

ɦɢɧ. ɇɚɝɪɟɜ ɩɪɨɢɫɯɨɞɢɥ ɩɪɢ ɫɜɨɛɨɞɧɵɯ ɞɟɪɠɚɬɟɥɹɯ. Ɂɚɬɟɦ ɜ ɡɚɳɟɦɥɟɧɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɨɛɪɚɡɟɰ ɨɯɥɚɠɞɚɥɢ ɫɨ ɫɤɨɪɨɫɬɹɦɢ 0,05; 0,1; 1; 2; 4; 12; 24 ˚ɋ/ɫ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ.2.3 ɢ ɜ ɬɚɛɥɢɰɟ 2.5. 

Ɇɚɪɤɚ ɫɬɚɥɢ ɉɚɪɚɦɟɬɪ, ɟɞ.ɢɡɦ. 
ȼɟɥɢɱɢɧɚ ɩɚɪɚɦɟɬɪɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ˚C ݐଵଷ଴଴ – ݐఊ→ఈː ఊ→ఈкݐ   ଶ଴ݐ – – 

20 
Ɏɚɤɬɢɱɟɫɤɚɹ 

ɬɬɟɦɩɟɪɚɬɭɪɚ,˚C 1300 1000 872 630 400 200 20 σвሺtሻɩɪɢ ɧɚɝɪɟɜɟ, Ɇɉɚ  16 60 79 206 471 506 520 
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Ɋɢɫɭɧɨɤ 2.3 –  ɂɫɩɵɬɚɧɢɟ ɧɚ ɪɟɥɚɤɫɚɰɢɸ 

 
Ɍɚɛɥɢɰɚ 2.5 – ɍɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɣ σ°ሺtሻ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɨɛɪɚɡɰɨɜ ɧɚ 

ɪɟɥɚɤɫɚɰɢɸ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɤɨɪɨɫɬɹɯ ɨɯɥɚɠɞɟɧɢɹ  

Ɇɚɪɤɚ 
ɫɬɚɥɢ 

ܸˑ х, 
˚ɋ/ɫ 

ɇɚɩɪɹɠɟɧɢɹ (Ɇɉɚ) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, ˚ɋ 
1300 1200 1100 1000 900 800 700 650 600 500 400 200 20 

20 

0,1 7.1 10.7 12.9 15.7 16.4 15 5 16 52 113 153 220 245 
2 35.3 53.3 40.4 43.0 46.2 31 19 19 52 113 173 278 309 
4 37.2 56.2 44.6 45.5 50.2 37 30 18 34 88 134 220 245 
6 21.0 31.7 28.3 29.8 35.8 29 20 9 30 75 138 275 405 
12 24.9 37.6 30.9 34.7 41.7 34 25 9 36 93 158 320 – 
24 24.9 37.6 32.9 33.1 38.0 34.5 32 28 48 63 103 224 338 

 

ɗɬɢɦ ɫɩɨɫɨɛɨɦ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɥɸɛɨɣ ɫɬɚɥɢ 

ɱɭɝɭɧɚ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɞɨɫɬɚɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ߪвሺݐሻ ɢ σ°ሺtሻ ɩɪɢ ɫɤɨɪɨɫɬɹɯ 

ɨɯɥɚɠɞɟɧɢɹ ɛɥɢɡɤɢɯ ɤ ɪɟɠɢɦɭ ɨɯɥɚɠɞɟɧɢɹ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɱɚɥɚ ɭɫɚɞɤɢ. 

 

2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ 20 ɫ ɭɱɟɬɨɦ 

ɪɟɥɚɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ 

Ɋɚɫɫɱɢɬɚɟɦ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ ɩɨ ɜɵɪɚɠɟɧɢɸ (4). Ɋɟɡɭɥɶɬɚɬɵ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.6. 
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ɇɚ ɪɢɫ. 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɚɥɢ 

ɩɨ ɧɚɩɪɹɠɟɧɢɹɦ ௖ܶఙሺݐሻ (ɫɦ. ɬɚɛɥ. 2.6). Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɨɜɚɧɵ ɡɧɚɱɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɣ ɜ ɨɛɪɚɡɰɟ ɩɪɢ ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ.  

ɉɪɢ ɫɜɚɪɤɟ ɫɥɨɠɧɵɯ ɩɪɨɮɢɥɶɧɵɯ ɞɟɬɚɥɟɣ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɠɟɫɬɤɨɟ 

ɡɚɤɪɟɩɥɟɧɢɟ ɫɜɚɪɢɜɚɟɦɵɯ ɤɪɨɦɨɤ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɪɨɛɥɟɧɢɹ ɞɟɬɚɥɢ. Ⱦɥɹ 

ɬɚɤɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɪɟɥɟɜɚɧɬɧɵ ɪɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ, 

ɢɦɢɬɢɪɭɸɳɢɯ ɡɚɳɟɦɥɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ.  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɝɪɭɡɤɢ ɩɪɢ ɫɜɚɪɤɟ ɦɚɥɨɜɟɪɨɹɬɧɵ, ɬɚɤ ɤɚɤ 

ɨɛɥɚɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɬɚɥɢ, ɤ ɬɨɦɭ ɠɟ ɞɟɬɚɥɶ 

ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɚ. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɜ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɱɚɫɬɨ 

ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɬɪɟɳɢɧɵ ɞɚɠɟ ɞɥɹ ɝɪɭɩɩɵ ɯɨɪɨɲɨ ɫɜɚɪɢɜɚɟɦɵɯ ɫɬɚɥɟɣ. ɗɬɨ 

ɫɜɹɡɚɧɨ ɫ ɜɵɫɨɤɢɦɢ ɫɤɨɪɨɫɬɹɦɢ ɨɯɥɚɠɞɟɧɢɹ (ɞɨ 100˚ɋ/ɫ), ɤɨɬɨɪɵɟ ɞɨɫɬɢɝɚɸɬɫɹ 

ɩɪɢ ɫɜɚɪɤɟ ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɫɜɚɪɤɟ ɝɨɜɨɪɹɬ ɨ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɜɟɞɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ 

ɨɯɥɚɠɞɟɧɢɹ. ȼ ɧɚɲɟɣ ɪɚɛɨɬɟ ɝɪɚɮɢɤ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɫɬɪɨɟɧ ɞɥɹ 

ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɜɩɥɨɬɶ ɞɨ 24˚ɋ/ɦɢɧ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɧɚ ɪɟɥɚɤɫɚɰɢɸ ɢ ɧɚ ɪɚɡɪɵɜ ɩɪɢ ɫɤɨɪɨɫɬɹɯ 

ɨɯɥɚɠɞɟɧɢɹ ɞɨ 100 ˚ɋ/ɫ. Ɏɢɡɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ GХООЛХОSвЬЭОЦ 3800 ɩɨɡɜɨɥɹɟɬ 

ɷɬɨ ɫɞɟɥɚɬɶ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɬɪɟɳɢɧɵ 

ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɧɟɤɨɬɨɪɨɣ ɫɤɨɪɨɫɬɢ 

ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ ɠɟɫɬɤɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ. ɉɪɢ ɫɜɚɪɤɟɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 

ɜɵɲɟ 1 ˚ɋ/ɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨɛ 

ɜɨɡɦɨɠɧɨɦ ɨɛɪɚɡɨɜɚɧɢɢ ɬɪɟɳɢɧ ɩɪɢ ɫɜɚɪɤɟ. Ɉɞɧɚɤɨ, ɩɪɢ ɫɜɚɪɤɟ ɞɟɬɚɥɢ ɱɚɫɬɨ 

ɩɨɞɜɟɪɠɟɧɵ ɮɨɪɦɨɢɡɦɟɧɟɧɢɸ (ɤɨɪɨɛɥɟɧɢɸ), ɱɬɨ ɫɧɢɠɚɟɬ ɜɨɡɧɢɤɚɸɳɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ ௖ܶఙሺݐሻɩɪɢ ɫɤɨɪɨɫɬɹɯ ɨɯɥɚɠɞɟɧɢɹ 

0,05; 0,1; 1; 2; 4; 6; 12; 24˚ɋ/ɫ 

Ɇɚɪɤɚ 

ɫɬɚɥɢ 

ܸˑ х, 
˚ɋ/ɫ 

Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ (ɟɞ.) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ˚C 

T, ˚C 1300 1000 872 630 400 200 20 

20 

0,1 2.24 3.82 4.94 6.78 3.08 2.30 2.12 

2 0.45 1.40 1.88 6.40 2.72 1.82 1.68 

4 0.42 1.32 1.70 8.44 3.51 2.30 2.12 

6 0.75 2.02 2.33 11.84 3.41 1.84 1.28 

12 0.63 1.73 2.00 10.40 2.98 1.58 1.30 

24 0.63 1.81 2.13 5.72 4.57 2.26 1.54 

 

 
Ɋɢɫɭɧɨɤ 2.4 –  Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ 20 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɱɢɬɵɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɪɟɥɚɤɫɚɰɢɢ (ɫɦ. ɬɚɛɥ.2.6), ɡɚɩɚɫ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ, ɬɨ ɟɫɬɶ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɢ, ɜɨɡɪɚɫɬɚɟɬ ɜ 

ɩɟɪɟɯɨɞɧɨɣ ɡɨɧɟ, ɚ ɡɚɬɟɦ ɫɧɢɠɚɟɬɫɹ ɜ ɮɟɪɪɢɬɧɨ-ɩɟɪɥɢɬɧɨɣ ɨɛɥɚɫɬɢ. 

ɇɚɢɜɵɫɲɢɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜɨɡɧɢɤɚɸɬ ɜ ɨɛɪɚɡɰɚɯ ɩɪɢ ɞɜɭɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯݐఊ→ఈː   ɢ 20˚ɋ. Ɉɞɧɚɤɨ ɢɯ ɭɪɨɜɟɧɶ ɧɟ ɩɪɟɜɵɲɚɟɬ ɜɪɟɦɟɧɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ ߪвሺݐሻ.ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɣ ɩɟɪɢɨɞ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ 

ɬɪɟɳɢɧ, ɧɚɯɨɞɢɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɱɚɥɚ ɭɫɚɞɤɢ.  
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Ⱥɧɚɥɢɡɨɦ ɩɪɢɜɟɞɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɨɣɫɬɜ ɫɩɥɚɜɚ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɫɧɨɜɨɣ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɹɜɥɹɟɬɫɹ ɡɚɩɚɫ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ௖ܶఙሺݐሻ. 
ɗɬɨ ɤɚɫɚɟɬɫɹ ɨɛɵɱɧɵɯ ɫɬɚɥɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɜɚɪɤɟ. ɇɚɞɨ ɩɨɥɚɝɚɬɶ, ɱɬɨ 

ɫɬɚɥɢ ɫ ɜɵɫɨɤɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɜɟɪɞɨɫɬɶɸ, ɤ ɬɚɤɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɟ ɨɬɧɨɫɹɬɫɹ. Ɍɪɟɛɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ 

ɭɬɨɱɧɟɧɢɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɭɱɟɬɨɦ 

ɪɟɠɢɦɚ ɫɜɚɪɤɢ, ɭɫɥɨɜɢɣ ɡɚɤɪɟɩɥɟɧɢɹ ɢ ɝɟɨɦɟɬɪɢɢ ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦɵ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» ɢ 

ɩɪɟɞɥɨɠɟɧɧɨɣ ɧɚɦɢ ɩɪɨɛɵ «ɈɢɌɋɉ 01» ɜ ɩɪɨɝɪɚɦɦɟ ESI SВSАELD, ɱɬɨ ɢ 

ɛɭɞɟɬ ɫɞɟɥɚɧɨ ɜ ɫɥɟɞɭɸɳɟɣ ɝɥɚɜɚ. 
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 3  ɌɊȿɓɂɇɈɍɋɌɈɃɑɂȼɈɋɌɖ ɋȼȺɊɇɈȽɈ ɋɈȿȾɂɇȿɇɂə 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɨɣ (10).  

௢ܶఙሺݐሻ = ሻݐሺߪሻݐвሺߪ  (10) 
 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɵ ɢ ɨɩɪɟɞɟɥɢɦ ɜ ɧɢɯ 

ɧɚɩɪɹɠɟɧɢɹ. 

 

3.1 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» ɞɥɹ ɨɰɟɧɤɢ ɫɤɥɨɧɧɨɫɬɢ 

ɦɟɬɚɥɚ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ ɜ ɩɪɨɝɪɚɦɦɟ ESI SВSАELD 

ɉɪɨɛɚ «Ɍɷɤɤɟɧ» ДȽɈɋɌ 26388-84Ж ɩɥɨɫɤɢɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɨɛɪɚɡɟɰ 

ɬɨɥɳɢɧɨɣ (δ 12. ..40 ɦɦ ɫ ɩɪɨɞɨɥɶɧɨɣ ɩɪɨɪɟɡɶɸ ɜ ɰɟɧɬɪɟ, ɨɮɨɪɦɥɟɧɧɨɣ ɜ ɜɢɞɟ 

V-ɨɛɪɚɡɧɨɣ ɪɚɡɞɟɥɤɢ (ɪɢɫ. 3.1)). Ɉɛɪɚɡɟɰ ɫɜɚɪɢɜɚɟɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ 

ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɥɟ ɫɜɚɪɤɢ 20 ɱ. Ɍɪɟɳɢɧɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɤɨɪɧɟɜɨɣ ɱɚɫɬɢ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɢɯ ɭɫɚɞɨɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 

Ɉɛɹɡɚɬɟɥɶɧɨɟ ɭɫɥɨɜɢɟ ɪɚɛɨɬɵ ɩɪɨɛɵ - ɧɟɩɪɨɜɚɪ ɜ ɤɨɪɧɟ ɲɜɚ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ 

ɤɨɧɰɟɧɬɪɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɣ. ɇɚɥɢɱɢɟ ɬɪɟɳɢɧ ɜɵɹɜɥɹɟɬɫɹ ɪɚɡɥɢɱɧɵɦɢ 

ɦɟɬɨɞɚɦɢ ɤɨɧɬɪɨɥɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɨɬɪɚɜɥɢɜɚɧɢɟɦ ɪɚɫɬɜɨɪɨɦ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ 

ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɡɥɨɦɨɦ ɨɛɪɚɡɰɚ. 

 

Ɋɢɫɭɧɨɤ 3.1 – ɉɪɨɛɚ «Ɍɷɤɤɟɧ» 
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ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɬɪɟɳɢɧ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɪɚɜɧɢɬɟɥɶɧɨ-

ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫɤɥɨɧɧɨɫɬɢ ɤ ɯɨɥɨɞɧɵɦ ɬɪɟɳɢɧɚɦ ɩɪɢɧɢɦɚɸɬ 

ɩɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɞɥɢɧɵ ɬɪɟɳɢɧɵ ɤ ɞɥɢɧɟ ɲɜɚ ɢɥɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɬɪɟɳɢɧɵ ɤ ɩɥɨɳɚɞɢ ɩɪɨɞɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɲɜɚ. Ɂɚ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɫɬɨɣɤɨɫɬɢ ɩɪɨɬɢɜ ɬɪɟɳɢɧ ɩɪɢɧɢɦɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ 

ɩɨɞɨɝɪɟɜɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɭɠɟ ɧɟ ɨɛɪɚɡɭɟɬɫɹ ɬɪɟɳɢɧ. 

ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɢ ɜɵɩɨɥɧɢɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɟ  ɜ ɩɪɨɝɪɚɦɦɟ ESI 

SВSАELD ɧɟɨɛɯɨɞɢɦɨ: 

1. ɋɨɡɞɚɬɶ ɫɟɬɤɭ ɦɨɞɟɥɢɪɭɟɦɨɣ ɞɟɬɚɥɢ; 

2. Ɂɚɞɚɬɶ ɭɫɥɨɜɢɹ ɡɚɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɢ; 

3. ɋɨɡɞɚɬɶ ɤɨɥɥɟɤɬɨɪɵ (ɡɨɧɵ) ɫɜɚɪɧɨɝɨ ɲɜɚ, ɡɨɧɵ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ, 

ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ; 

4. ɍɤɚɡɚɬɶ ɬɪɚɟɤɬɨɪɢɸ ɫɜɚɪɤɢ; 

5. Ɂɚɞɚɬɶ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɢ ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ ɫɜɚɪɤɢ; 

6. Ɉɬɩɪɚɜɢɬɶ ɞɚɧɧɵɟ ɧɚ ɪɚɫɱɟɬ; 

7. ɉɪɨɫɦɨɬɪɟɬɶ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɟɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɜɨɣɬɢ ɜ ɪɚɡɞɟɥ «MESH» ɢ ɩɪɢ ɩɨɦɨɳɢ 

ɮɭɧɤɰɢɣ 1D ɢ 2D ɫɨɡɞɚɬɶ ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɧɚɦ ɫɟɬɤɭ (ɪɢɫ.3.2).  

 
Ɋɢɫɭɧɨɤ 3.2 – Ɇɨɞɟɥɶ ɫɟɬɤɢ 

 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɵ ɫɨɡɞɚɥɢ ɧɟɨɛɯɨɞɢɦɭɸ ɧɚɦ ɫɟɬɤɭ, ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 

3D ɜɵɞɚɜɥɢɜɚɟɦ ɦɨɞɟɥɶ ɧɚ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚɦ ɪɚɫɫɬɨɹɧɢɟ.  Ƚɨɬɨɜɚɹ 3D ɦɨɞɟɥɶ 

ɫɜɚɪɨɱɧɨɣ ɩɪɨɛɵ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɪɢɫ 3.3). 

 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

26 15.04.01.2017.243.00 ɉɁ 

 

Ɋɢɫɭɧɨɤ 3.3 – Ɇɨɞɟɥɶ ɫɜɚɪɨɱɧɨɣ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» 
Ⱦɚɥɟɟ ɨɬɞɟɥɶɧɨ ɜɵɞɟɥɹɹ ɷɥɟɦɟɧɬɵ, ɡɚɞɚɟɦ ɧɟɨɛɯɨɞɢɦɵɟ ɧɚɦ ɤɨɥɥɟɤɬɨɪɵ 

(ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ, ɁɌȼ, ɫɜɚɪɧɨɣ ɲɨɜ) ɢ ɭɫɥɨɜɢɹ ɡɚɤɪɟɩɥɟɧɢɹ. ɇɚ ɷɬɨɦ 

ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɧɚɲɢ ɞɟɣɫɬɜɢɹ ɜ ɪɚɡɞɟɥɟ «MESH» ɢ ɦɵ ɩɟɪɟɯɨɞɢɦ ɜ ɪɚɡɞɟɥ 

«АELD», ɝɞɟ ɜ ɦɟɧɸ «АОХНТЧР» ɩɪɢ ɩɨɦɨɳɢ ɮɭɧɤɰɢɢ «АОХНТЧРAНЯТЬШЫ» ɡɚɞɚɟɦ 

ɬɪɚɟɤɬɨɪɢɸ   ɫɜɚɪɤɢ,  ɫɜɨɣɫɬɜɚ   ɦɚɬɟɪɢɚɥɨɜ, ɢ  ɩɚɪɚɦɟɬɪɵ   ɪɟɠɢɦɚ ɫɜɚɪɤɢ  

(ɪɢɫ. 3.4). 

 
Ɋɢɫɭɧɨɤ 3.4 – Ɂɚɞɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ 

Ɂɚɤɨɧɱɢɜ ɫ ɜɵɛɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɨɬɩɪɚɜɥɹɟɦ ɡɚɞɚɱɭ ɧɚ ɪɚɫɱɟɬ ɩɪɢ ɩɨɦɨɳɢ 

ɮɭɧɤɰɢɢ «CШЦЩЮЭКЭТШЧMКЧКРОЫ», ɤɨɬɨɪɚɹ ɬɨɠɟ ɧɚɯɨɞɢɬɫɹ ɜ ɦɟɧɸ «АОХНТЧР». 

Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɢ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɞɟɥ «VТОЯОЫ».  Ⱦɥɹ 

ɩɪɨɫɦɨɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɪɚɫɫɱɢɬɚɧɧɵɣ ɪɚɧɟɟ ɮɚɣɥ ɢ ɫ ɩɨɦɨɳɶɸ ɦɟɧɸ 

«RОЬЮХЭЬ» ɧɚɱɚɬɶ ɪɚɛɨɬɭ ɫ ɮɚɣɥɨɦ.  
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ȼɢɞ ɬɟɩɥɨɜɨɝɨ ɩɨɥɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.5 

ɢ 3.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɋɢɫɭɧɨɤ 3.5 – Ɍɟɩɥɨɜɨɟ ɩɨɥɟ ɜ ɩɪɨɛɟ «Ɍɟɤɤɟɧ» 

 

 
Ɋɢɫɭɧɨɤ 3.6 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɪɨɛɟ «Ɍɟɤɤɟɧ» 

 

 

3.2 Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɵ «ɈɢɌɋɉ 01» 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɪɚɛɨɬɚɟɦ ɫɨɛɫɬɜɟɧɧɭɸ 

ɩɪɨɛɭ «ɈɢɌɋɉ 01». ɗɬɨ ɩɥɨɫɤɢɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɨɛɪɚɡɟɰ ɬɨɥɳɢɧɨɣ (δ 12 ɦɦ 

V-ɨɛɪɚɡɧɨɣ ɪɚɡɞɟɥɤɨɣ  ɤɪɨɦɨɤ ɩɨɞ 60° (ɪɢɫ.3.7) ɫɨɛɪɚɧɧɚɹ ɜ ɫɬɵɤ). 
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Ɋɢɫɭɧɨɤ  3.7 – ɋɯɟɦɚ ɩɪɨɛɵ «ɈɢɌɋɉ 01»  

 

ɉɪɨɛɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ: 

1) ɋɜɚɪɧɚɹ ɩɥɚɫɬɢɧɚ (125ɯ300ɯ12ɦɦ) 
2) ɉɥɚɫɬɢɧɚ ɨɫɧɨɜɚɧɢɹ (250ɯ350ɯ12ɦɦ) 

Ɉɛɪɚɡɟɰ ɫɜɚɪɢɜɚɟɬɫɹ ɜ ɡɚɠɚɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɨɬɨɪɨɟ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɫɜɚɪɤɢ ɫɜɚɪɧɨɣ ɩɥɚɫɬɢɧɵ ɢ ɩɥɚɫɬɢɧɵ ɨɫɧɨɜɚɧɢɹ ɩɨ ɫɪɟɞɫɬɜɚɦ ɩɪɢɯɜɚɬɨɤ 

(ɪɢɫ.3.8). 
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Ɋɢɫɭɧɨɤ 3.8 – ɇɚɬɭɪɚɥɶɧɚɹ ɩɪɨɛɚ «ɈɢɌɋɉ 01» 

 
ɋɜɚɪɨɱɧɵɣ ɪɟɠɢɦ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɧɚɬɭɪɚɥɶɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ: 

1)I = 185 A 
2)U = 24 B 
3)Э = 60 М 
4)VМɜ = 30 ɫɦ/ɦ 
5)Vɩɨɞ = 6,5 ɦ/ɦɢɧ 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɢɫɫɥɟɞɭɟɦɚɹ 

ɤɨɧɫɬɪɭɤɰɢɨɧɧɚɹ ɭɝɥɟɪɨɞɢɫɬɚɹ ɤɚɱɟɫɬɜɟɧɧɚɹ ɫɬɚɥɶ 20. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

ɭɤɚɡɚɧ ɜ ɬɚɛɥ. 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜ %  ɦɚɬɟɪɢɚɥɚ ɫɬɚɥɶ 20 

C SТ MЧ NТ S P CЫ CЮ AЬ 

0.17 - 0.24 0.17 - 0.37 0.35 - 0.65 < 0.3 <0.04 < 0.035 <  0.25 < 0.3 < 0.08 

 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ 

ESAB 308LSIØ1,2 ɦɦ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɭɤɚɡɚɧ ɜ ɬɚɛɥ. 3.2. 

 

Ɍɚɛɥɢɰɚ 3.2 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜ %  ɦɚɬɟɪɢɚɥɚ ESAB 308LSI 

C SТ MЧ CЫ NТ MШ CЮ C SТ 

< 0,03 0,8 1,8 20 10 0,1 0,1 < 0,03 0,8 
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ɋɜɚɪɨɱɧɭɸ ɩɪɨɛɭ «ɈɢɌɋɉ 01» ɬɚɤ ɠɟ ɦɨɞɟɥɢɪɭɟɦ ɜ ɩɪɨɝɪɚɦɦɟ ESI 

SВSАELD ɩɨ ɦɟɬɨɞɢɤɟ ɨɩɢɫɚɧɧɨɣ ɩɭɧɤɬɨɦ ɜɵɲɟ. ɋɜɚɪɨɱɧɵɣ ɪɟɠɢɦ ɢ 

ɦɚɬɟɪɢɚɥɵ ɢɫɩɨɥɶɡɭɟɦ, ɤɚɤ ɢ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɪɨɛɵ «Ɍɟɤɤɟɧ». 

 

3.3 Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɵ «ɈɢɌɋɉ 01» 

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ ɨɩɬɢɱɟɫɤɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɘɍɪȽɍ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɭɫɬɚɧɨɜɤɚ  ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚɦɢ ɩɪɨɛɵ. Ɋɟɡɭɥɶɬɚɬɚɦɢ ɹɜɥɹɸɬɫɹ ɫɧɢɦɤɢ, 

ɫɞɟɥɚɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ ɦɢɤɪɨɫɤɨɩɚ (ɪɢɫ.3.9). 

 
Ɋɢɫɭɧɨɤ 3.9 – ɋɧɢɦɨɤ ɦɢɤɪɨɫɤɨɩɚ ɫ ɬɪɟɳɢɧɨɣ 

ɉɨɫɥɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɧɢɦɤɨɜ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɪɟɳɢɧɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. ɇɚ ɷɬɨ ɧɚɦ ɭɤɚɡɵɜɚɟɬ ɫɨɞɟɪɠɚɧɢɟ 

ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɦɟɬɚɥɥɟ ɲɜɚ. ɇɚ ɪɢɫɭɧɤɟ 3.10 ɩɨɤɚɡɚɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ (NТ– ɫɥɟɜɚ, CЫ – ɫɩɪɚɜɚ). 

           

Ɋɢɫɭɧɨɤ 3.10 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ 

ɩɨɞɨɛɪɚɧɧɵɣ ɫɜɚɪɨɱɧɵɣ ɪɟɠɢɦ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ.  Ⱦɥɹ ɛɨɥɟɟ 

ɞɨɫɬɨɜɟɪɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɨɰɟɧɤɢ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɛɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɢɬɶ ɷɤɫɩɟɪɢɦɟɧɬ ɫ ɬɟɦɢ ɠɟ ɦɚɬɟɪɢɚɥɚɦɢ, ɧɨ ɧɚ ɞɪɭɝɨɦ 

ɪɟɠɢɦɟ ɢ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɪɨɜɟɫɬɢ ɦɢɤɪɨɫɬɪɭɤɬɭɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ 

ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɬɪɟɳɢɧ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. 
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4 ȺɇȺɅɂɁ ɊȿɁɍɅɖɌȺɌɈȼ ɆɈȾȿɅɂɊɈȼȺɇɂə ȼ ESI SВSАELD 

4.1 Ⱥɧɚɥɢɡ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» 

ȼ ɪɚɦɤɚɯ ɚɧɚɥɢɡɚ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» ɜ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɵɯ  ɬɨɱɟɤ ɫɜɚɪɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɛɪɚɥɢɫɶ ɬɨɱɤɢ (ɪɢɫ. 4.1): 

1) ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɲɜɚ; 

2) ȼ ɤɨɪɧɟ ɲɜɚ; 

3) ȼ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. 

 
Ɋɢɫɭɧɨɤ 4.1 – ɂɫɫɥɟɞɭɟɦɵɟ ɬɨɱɤɢ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» 

Ⱦɥɹ ɷɬɢɯ ɬɨɱɟɤ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɜɨɡɧɢɤɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɦɟɬɚɥɥɚ ɜ ɡɨɧɟ ɫɜɚɪɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ. Ƚɪɚɮɢɤɢ ɱɢɬɚɬɶ ɫɩɪɚɜɚ ɧɚɥɟɜɨ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɥɚɫɬɟɣ 

ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɬɪɢ ɨɛɥɚɫɬɢ: 

1) ɋɟɪɟɞɢɧɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; 

2) ɇɚɱɚɥɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; 

3) Ʉɨɧɟɰ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

1. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɪɟɞɢɧɚ ɫɜɚɪɧɨɝɨ ɲɜɚ. ɇɚ ɪɢɫɭɧɤɚɯ 4.2, 4.3, 4.4, 

ɢɡɨɛɪɚɠɟɧɵ ɤɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ (1ɚ), ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɲɜɚ (2ɚ) ɢ ɤɨɪɧɟ ɲɜɚ (3ɚ). ɇɚ ɪɢɫɭɧɤɟ 4.5  ɩɨɤɚɡɚɧɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɪɢɜɵɯ  ɜ ɫɟɪɟɞɢɧɟ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

2.Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɱɚɥɨ ɫɜɚɪɧɨɝɨ ɲɜɚ. ɇɚ ɪɢɫɭɧɤɚɯ 4.6, 4.7, 4.8 

ɩɨɤɚɡɚɧɵ ɤɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɲɜɚ (1ɛ), ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ 

ɦɟɬɚɥɥɨɜ (2ɛ) ɢ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ (3ɛ). 

3.Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɟɰ ɫɜɚɪɧɨɝɨ ɲɜɚ. ɇɚ ɪɢɫɭɧɤɚɯ 4.9, 4.10, 4.11 

ɩɨɤɚɡɚɧɵ ɤɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɲɜɚ (1ɜ), ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ 

ɦɟɬɚɥɥɨɜ (2ɜ) ɢ ɤɨɪɧɟ ɲɜɚ (3ɜ). 
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Ɋɢɫɭɧɨɤ 4.2 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɫɟɪɟɞɢɧɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɰɟɧɬɪɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɪɟɞɢɧɚ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 
 
 

2ɚ 

1ɚ 
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Ɋɢɫɭɧɨɤ 4.4– ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɪɟɞɢɧɚ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 
 
 

 

 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɪɢɜɵɯ ɨɯɥɚɠɞɟɧɢɹ ɜ ɫɟɪɟɞɢɧɟ ɫɜɚɪɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ 
 
 

3ɚ 

3ɚ 

1ɚ 

2ɚ 
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Ɋɢɫɭɧɨɤ 4.6 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɰɟɧɬɪɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɱɚɥɨ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 
Ɋɢɫɭɧɨɤ 4.7 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɧɚɱɚɥɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

1ɛ 

2ɛ 
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Ɋɢɫɭɧɨɤ 4.8 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɱɚɥɨ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

 
Ɋɢɫɭɧɨɤ 4.9 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɰɟɧɬɪɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɟɰ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

3ɛ 

1ɜ 
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Ɋɢɫɭɧɨɤ 4.10 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɤɨɧɟɰ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

 
Ɋɢɫɭɧɨɤ 4.11 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɟɰ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

4.2 Ⱥɧɚɥɢɡ ɩɪɨɛɵ «ɈɢɌɋɉ 01» 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɪɨɜɨɞɢɦ ɚɧɚɥɢɡ ɩɪɨɛɵ «ɈɢɌɋɉ 01». ȼ ɤɚɱɟɫɬɜɟ 

ɢɫɫɥɟɞɭɟɦɵɯ ɬɨɱɟɤ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɛɪɚɥɢɫɶ ɬɨɱɤɢ (ɪɢɫ. 4.12). 

2ɜ 

3ɜ 
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Ɋɢɫɭɧɨɤ 4.12 – ɂɫɫɥɟɞɭɟɦɵɟ ɬɨɱɤɢ ɩɪɨɛɵ «ɈɢɌɋɉ 01» 

 

1. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɪɟɞɢɧɚ ɫɜɚɪɧɨɝɨ ɲɜɚ. ɇɚ ɪɢɫɭɧɤɚɯ 4.13, 4.14, 4.15, 

ɢɡɨɛɪɚɠɟɧɵ ɤɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɲɜɚ (1ɝ), ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ 

ɦɟɬɚɥɥɨɜ (2ɝ), ɢ ɤɨɪɧɟ ɲɜɚ (3ɝ). 

2.Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɱɚɥɨ ɫɜɚɪɧɨɝɨ ɲɜɚ. ɇɚ ɪɢɫɭɧɤɚɯ 4.16, 4.17, 4.18 

ɩɨɤɚɡɚɧɵ ɤɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɲɜɚ (1ɞ), ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ 

ɦɟɬɚɥɥɨɜ (2ɞ) ɢ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ (3ɞ). 

3.Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɟɰ ɫɜɚɪɧɨɝɨ ɲɜɚ. ɇɚ ɪɢɫɭɧɤɚɯ 4.19, 4.20, 4.21 

ɩɨɤɚɡɚɧɵ ɤɪɢɜɵɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɲɜɚ (1ɟ), ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ 

ɦɟɬɚɥɥɨɜ (2ɟ) ɢ ɤɨɪɧɟ ɲɜɚ (3ɟ). 

 
 

 
Ɋɢɫɭɧɨɤ 4.13 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɰɟɧɬɪɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɪɟɞɢɧɚ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

1ɝ 
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Ɋɢɫɭɧɨɤ 4.14 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɫɟɪɟɞɢɧɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 
Ɋɢɫɭɧɨɤ 4.15 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɪɟɞɢɧɚ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

2ɝ 

3ɝ 
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Ɋɢɫɭɧɨɤ 4.16 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɰɟɧɬɪɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɱɚɥɨ 

ɫɜɚɪɧɨɝɨ ɲɜɚ 

 
Ɋɢɫɭɧɨɤ 4.17 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɧɚɱɚɥɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

1ɞ 

2ɞ 
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Ɋɢɫɭɧɨɤ 4.18 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɱɚɥɨ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 
Ɋɢɫɭɧɨɤ 4.19 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɰɟɧɬɪɟ ɫɜɚɪɧɨɝɨ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɟɰ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

3ɞ 

1ɟ 
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Ɋɢɫɭɧɨɤ 4.20 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɤɨɧɟɰ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 
 

 
Ɋɢɫɭɧɨɤ 4.21 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɪɧɟ ɲɜɚ. Ɂɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɟɰ ɫɜɚɪɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ 

 
 
 
 
 

2ɟ 

3ɟ 
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4.3 Ƚɪɚɮɢɤ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ  ɛɨɥɶɲɟ  ɟɞɢɧɢɰɵ 

(11) ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ. ɗɬɨ ɝɚɪɚɧɬɢɪɭɟɬ ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɳɢɧ ɩɪɢ 

ɩɨɥɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɭɫɚɞɤɢ. 

௢ܶఙሺݐሻ > 1 (11) 
 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɞɚɧɧɵɟ ɧɚɩɪɹɠɟɧɢɣ 

ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ. ȼ ɪɚɫɱɟɬɟ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɞɜɟ ɬɨɱɤɢ 1ɚ ɢ 2ɚ ɫɜɚɪɨɱɧɨɣ ɩɪɨɛɵ «Ɍɟɤɤɟɧ». ɇɚɩɪɹɠɟɧɢɹ  ߪሺݐሻ ɜɨɡɧɢɤɚɸɳɢɟ ɜ 

ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɪɟɦ ɫ ɪɢɫɭɧɤɨɜ 4.2 ɢ 4.3 (ɢɫɩɨɥɶɡɭɟɦ ɬɨɥɶɤɨ ɪɚɫɬɹɝɢɜɚɸɳɢɟ 

ɧɚɩɪɹɠɟɧɢɹ). Ⱦɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥ. 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – ɍɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɫɜɚɪɧɨɝɨ ɲɜɚ 
T, ˚ɋ 1300 1000 872 630 400 200 20 ߪሺݐሻ 

ɞɥɹ ɚ1 – – 89 444 575 309 350 ߪሺݐሻ 
ɞɥɹ ɚ2 – – 75 136 186 233 250 

 
Ɋɚɫɫɱɢɬɚɟɦ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɜɵɪɚɠɟɧɢɸ 

(10). Ⱦɚɧɧɵɟ ߪሺݐሻ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ 2.4. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥ.4.2. 

ɇɚ ɪɢɫ. 4.22 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ 

ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɍɚɛɥɢɰɚ 4.2 – Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ௢ܶఙሺݐሻ 
Ɇɚɪɤɚ 

ɫɬɚɥɢ 

№ 

ɬɨɱɤɢ 
Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ (ɟɞ.) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ˚C 

T, ˚C 1300 1000 872 630 400 200 20 

20 
1ɚ – – 0,88 0,46 0,81 1,67 1,48 

2ɚ – – 1,05 1,51 2,53 2,17 2,08 
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Ɋɢɫɭɧɨɤ 4.22 – Ɍɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

 
ɂɡ ɪɢɫ. 4.22 ɫɥɟɞɭɟɬ, ɱɬɨ ɡɚɩɚɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ, ɬɨ ɟɫɬɶ 

ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɬɨɱɤɟ 1ɚ (ɡɨɧɚ ɫɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɨɜ) ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɜɵɪɚɠɟɧɢɸ (11). Ɂɧɚɱɢɬ, ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɬɪɟɳɢɧ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ 

ɫ ɛɨɥɶɲɟɣ ɜɟɪɨɹɬɧɨɫɬɶɸ.  

ȼ ɬɨɱɤɟ 2ɚ (ɰɟɧɬɪ ɫɜɚɪɧɨɝɨ ɲɜɚ)  ɩɨ ɜɫɟɦɭ ɢɧɬɟɪɜɚɥɭ ɨɯɥɚɠɞɟɧɢɹ 

ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɪɚɠɟɧɢɸ (11). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɷɬɨɣ 

ɨɛɥɚɫɬɢ ɦɚɥɨɜɟɪɨɹɬɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɋ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɜɚɪɨɱɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɛɵ «Ɍɟɤɤɟɧ» ɜ 

ɩɪɨɝɪɚɦɦɟ ESI SВSАELD ɦɵ ɨɩɪɟɞɟɥɢɥɢ ɨɩɚɫɧɨɟ ɫɟɱɟɧɢɹ, ɝɞɟ ɜɨɡɧɢɤɚɸɬ 

ɧɚɢɛɨɥɶɲɢɟ ɧɚɩɪɹɠɟɧɢɹ. Ɇɵ ɨɛɧɚɪɭɠɢɥɢ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɜɨɡɧɢɤɚɸɬ ɜ ɤɨɪɧɟ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɪɢ ɫɬɚɪɬɟ ɢ ɨɤɨɧɱɚɧɢɢ ɫɜɚɪɤɢ. ɉɨɫɬɪɨɢɥɢ 

ɝɪɚɮɢɤ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɜ ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ ɷɬɢɯ ɫɟɱɟɧɢɣ. 

ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ, ɧɚɢɛɨɥɶɲɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɟ 

ɦɟɬɚɥɥɨɜ. ɂ ɨɧɢ ɜ 2 ɪɚɡɚ ɦɟɧɶɲɟ ɱɟɦ ɧɚ ɤɪɚɹɯ.  

ɇɚɦɢ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɩɪɨɛɚ «ɈɢɌɋɉ 01», ɫ ɩɨɡɢɰɢɢ ɠɟɫɬɤɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɨɛɚ 

«Ɍɟɤɤɟɧ» ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɠɟɫɬɤɨɣ ɢ ɨɩɚɫɧɨɣ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɪɢ 

ɟɝɨ ɨɯɥɚɠɞɟɧɢɢ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɥɸɛɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɩɪɨɛɭ ɧɚ 

ɬɪɟɳɢɧɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɩɪɨɞɨɥɠɢɬ ɩɨɢɫɤɢ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɩɪɨɛɵ, ɤɨɬɨɪɚɹ 

ɡɚɯɜɚɬɵɜɚɥɚ ɛɵ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɭɸ ɨɛɥɚɫɬɶ. 
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