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ȷȫȲȮȳȦȶ

ȮȭȲȫȶȨȦȳȫ ȳȦ ȸȫȲȵȫȶȦȸȹȶȦ ȷ ȸȫȶȲȴȪȨȴȯȰȮ

ȴɗɓɔɈɓɎ ɕɖɎɓɜɎɕɎ Ɏ ɕɖɔɇɑɋɒɎ

ȷɆɞɔ ȳɋɊɥɑɐɔɈ

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

1



ȸɋɖɒɔɊɈɔɏɐɎɘɋ - ɓɆɏ-ɞɎɖɔɐɔ ɎɍɕɔɑɍɈɆɓɎɘɋ 
ɘɋɒɕɋɖɆɘəɖɓɎ ɗɋɓɍɔɖɎ

ȵɖɋɊɎɒɗɘɈɆ:
ÅɕɖɔɗɘɔɘɆ;
ÅɓɆɊɋɌɊɓɔɗɘ;
ÅɞɎɖɔɐ ɘɋɒɕɋɖɆɘəɖɋɓ ɔɇɛɈɆɘ;
ÅɈ ɕɔɈɋɝɋɘɔ ɗɑəɝɆɎ ɓɎɗɐɆ ɜɋɓɆ. 

ȳɋɊɔɗɘɆɘɠɜɎ:
ÅɓɋɑɎɓɋɏɓɔɗɘ ɓɆ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎɘɋ;
ÅɓɋɔɇɛɔɊɎɒɔɗɘ ɔɘ ɐɔɒɕɋɓɗɆɜɎɥ ɓɆ ɗɘəɊɋɓɎɘɋ ɐɖɆɎɟɆ;
Åɓɋɛɔɒɔɉɋɓɓɔɗɘ, Ɋɖɋɏɚ, ɛɎɗɘɋɖɋɍɎɗ;
ÅɓɎɗɐɆ ɝəɈɗɘɈɎɘɋɑɓɔɗɘ. 
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ

ȫɚɋɐɘ ɓɆ ȭɋɋɇɋɐ

ȵɖɋɍ 1821 ɉ. ȸɔɒɆɗ ȭɋɋɇɋɐ ɔɘɐɖɎɈɆ, ɝɋ ɐɔɉɆɘɔ ɊɈɆɘɆ ɐɖɆɥ ɓɆ 
ɕɖɔɈɔɊɓɎɐ ɗɋ ɎɍɑɔɌɆɘ ɓɆ ɖɆɍɑɎɝɓɎ ɘɋɒɕɋɖɆɘəɖɎ, ɗɋ ɉɋɓɋɖɎɖɆ 
ɓɆɕɖɋɌɋɓɎɋ. ȸɔɈɆ ɋ ɎɍɈɋɗɘɓɎɥɘ ɘɋɖɒɔɋɑɋɐɘɖɎɝɋɓ ɋɚɋɐɘ ɎɑɎ
ɋɚɋɐɘ ɓɆ ȭɋɋɇɋɐ.

ȩɔɑɋɒɎɓɆɘɆ ɓɆ ɋɚɋɐɘɆ ɍɆɈɎɗɎ ɐɆɐɘɔ ɔɘ ɘɋɒɕɋɖɆɘəɖɓɆɘɆ ɖɆɍɑɎɐɆ, 
ɘɆɐɆ ɗɠɟɔ Ɏ ɔɘ ɗɈɔɏɗɘɈɆɘɆ ɓɆ ɒɆɘɋɖɎɆɑɆ ɓɆ ɎɍɕɔɑɍɈɆɓɎɥ 
ɕɖɔɈɔɊɓɎɐ. 

Ȧɐɔ ɈɘɔɖɎɥɘ ɕɖɔɈɔɊɓɎɐ ɋ ɔɘ ɖɆɍɑɎɝɋɓ ɒɋɘɆɑ, ɘɔɈɆ ɟɋ ɊɔɈɋɊɋ Ɋɔ 
ɉɋɓɋɖɎɖɆɓɋ ɓɆ ɖɆɍɑɎɝɓɔ ɓɆɕɖɋɌɋɓɎɋ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ

Ȧɐɔ ɗɈɠɖɌɋɒ ɊɈɆɘɆ ɕɖɔɈɔɊɓɎɐɆ Ɉ ɘɔɕɑɎɥ Ɏɒ ɐɖɆɏ, ɍɆ 
ɕɔɘɋɓɜɎɆɑɓɆɘɆ ɖɆɍɑɎɐɆ ɓɆ ɗɘəɊɋɓɎɘɋ Ɏɒ ɐɖɆɎɟɆ ɟɋ ɗɋ ɕɔɑəɝɎ:

UAB = UA - UB
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ

Åȫɚɋɐɘ ɓɆ ȵɋɑɘɎɋ. 
ȵɖɋɍ1834 ɉ. ȵɋɑɘɎɋɔɘɐɖɎɈɆɔɇɖɆɘɓɎɥɋɚɋɐɘïɆɐɔɕɖɔɘɋɝɋ

ɘɔɐɕɖɋɍɊɈɆɖɆɍɑɎɝɓɎɒɋɘɆɑɆ,ɘɔɏɍɆɊɈɎɌɈɆɕɔɘɔɐɔɘɘɔɕɑɎɓɆ

ɔɘɋɊɎɓɎɥɒɋɘɆɑɐɠɒɊɖəɉɎɥ: ɋɊɎɓɎɥɘɗɋɔɛɑɆɌɊɆ,ɆɊɖəɉɎɥɘɗɋ

ɓɆɉɖɥɈɆ.

ÅȸɋɖɒɔɋɑɋɐɘɖɎɝɓɎ ɋɚɋɐɘɎ.
Ȩ ɗɖɋɊɆɘɆɓɆ 19 -ɘɎɈɋɐȹɎɑɥɒȸɔɒɗɠɓ(ɑɔɖɊȰɋɑɈɎɓ)

ɎɍɗɑɋɊɈɆɎɔɇɥɗɓɥɈɆɚɎɍɎɝɓɔɘɔɋɗɘɋɗɘɈɔɓɆɘɋɖɒɔɋɑɋɐɘɖɎɝɓɎɘɋ

ɋɚɋɐɘɎ,ɔɘɐɖɎɘɎɔɘȭɋɋɇɋɐɎ ȵɋɑɘɎɋ,ɕɖɔɉɓɔɍɎɖɆɎ ɎɍɗɑɋɊɈɆ

ɋɚɋɐɘɆ,ɎɍɈɋɗɘɋɓɗɋɉɆɐɆɘɔɋɚɋɐɘɓɆȸɔɒɗɠɓ. ȸɔɏɔɕɎɗɈɆ

ɔɗɓɔɈɓɎɘɋɕɖɎɓɜɎɕɎɓɆ ɎɍɒɋɖɈɆɓɋɘɔɗ ɘɋɖɒɔɊɈɔɏɐɆɘɆɎ

ɚɎɍɎɝɋɗɐɎɥɎɍɘɔɝɓɎɐɓɆɘɋɖɒɔɋɑɋɐɘɖɎɝɓɎɥɕɔɘɋɓɜɎɆɑ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ ɔɘ ɚɎɍɎɝɓɆ 
ɉɑɋɊɓɆ ɘɔɝɐɆ

ÅȫɑɋɐɘɖɔɕɖɔɈɔɊɎɒɔɗɘ Ɏ ɘɔɕɑɔɕɖɔɈɔɊɎɒɔɗɘ - ɊɠɑɌɆɘ ɗɋ ɓɆ 
ɗɈɔɇɔɊɓɔɘɔ ɊɈɎɌɋɓɎɋ ɓɆ ɋɑɋɐɘɖɔɓɎɘɋ Ɉ ɒɋɘɆɑɆ.

ÅȸɋɖɒɔɋɑɋɐɘɖɎɝɓɎ ɋɚɋɐɘɎ ïɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɒɋɌɊə 
ɋɑɋɐɘɖɎɝɋɗɐɔɘɔ Ɏ ɘɋɖɒɎɝɓɔɘɔ ɕɔɈɋɊɋɓɎɋ ɓɆ ɒɋɘɆɑɆ, ɕɔɖɔɊɋɓɎ 
ɔɘ ɊɈɎɌɋɓɎɋɘɔ ɓɆ ɋɑɋɐɘɖɔɓɎɘɋ Ɏ ɈɍɎɒɔɊɋɏɗɘɈɎɋɘɔ Ɏɒ ɗ 
ɐɖɎɗɘɆɑɓɆɘɆ ɖɋɞɋɘɐɆ.

ÅȪɈɆ ɈɎɊɆ ɋɓɋɖɉɎɥ ïɋɑɋɐɘɖɔɓɎɘɋ ɗɆ ɓɔɗɎɘɋɑɎ ɓɆ ɊɈɆ ɈɎɊɆ 
ɋɓɋɖɉɎɥ ïɐɎɓɋɘɎɝɓɆ Ɏ ɛɎɒɎɝɓɆ ɕɔɘɋɓɜɎɆɑɓɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ ɔɘ ɚɎɍɎɝɓɆ 
ɉɑɋɊɓɆ ɘɔɝɐɆ

ÅȰɎɓɋɘɎɝɓɆ ɋɓɋɖɉɎɥ - ɘɋɒɕɋɖɆɘəɖɆɘɆ ɋ ɒɥɖɐɆ ɍɆ ɐɎɓɋɘɎɝɓɆɘɆ 
ɋɓɋɖɉɎɥ.

ÅȻɎɒɎɝɓɆ ɕɔɘɋɓɜɎɆɑɓɆ ɋɓɋɖɉɎɥ - ɋɓɋɖɉɎɥ, ɕɖɔɘɎɈɔɕɔɗɘɆɈɥɟɆ 
ɗɋ ɓɆ ɗɎɑɎɘɋ ɓɆ ɕɖɎɈɑɎɝɆɓɋ ɒɋɌɊə ɋɑɋɐɘɖɔɓɎɘɋ Ɏ 
ɕɔɑɔɌɎɘɋɑɓɔ ɍɆɖɋɊɋɓɎɘɋ ɒɋɘɆɑɓɎ ɏɔɓɎ Ɉ ɐɖɎɗɘɆɑɓɆɘɆ 
ɖɋɞɋɘɐɆ.

ÅȸɋɖɒɔɋɑɋɐɘɖɎɝɓɎɘɋ ɋɚɋɐɘɎ ɗɋ ɊɠɑɌɆɘ ɓɆ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋɘɔ ɓɆ 
ɋɑɋɐɘɖɔɓɎɘɋ ɗ ɐɖɎɗɘɆɑɓɆɘɆ ɖɋɞɋɘɐɆ. ȸɔɈɆ ɔɍɓɆɝɆɈɆ, ɝɋ 
ɔɇɟɆɘɆ ɋɓɋɖɉɎɥ, ɓɔɗɋɓɆ ɔɘ ɋɑɋɐɘɖɔɓɎɘɋ, ɍɆɈɎɗɎ ɐɆɐɘɔ ɔɘ 
ɘɋɒɕɋɖɆɘəɖɆɘɆ, ɘɆɐɆ Ɏ ɔɘ ɗɈɔɏɗɘɈɆɘɆ ɓɆ ɒɋɘɆɑɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ ɔɘ ɚɎɍɎɝɓɆ 
ɉɑɋɊɓɆ ɘɔɝɐɆ

ȳɆɚɎɉ. 1 ɗɛɋɒɆɘɎɝɓɔɋɕɔɐɆɍɆɓɋɊɎɓɎɝɋɓɕɖɔɈɔɊɓɎɐ,ɎɍɑɔɌɋɓ
ɓɆɘɋɒɕɋɖɆɘəɖɋɓɉɖɆɊɎɋɓɘ,ɇɋɍɕɖɔɘɎɝɆɟɘɔɐ.

ȰɆɐɈɔɗɋɗɑəɝɈɆɔɘɚɎɍɎɝɓɆɉɑɋɊɓɆɘɔɝɐɆ?

ȸɋɖɒɔɋɑɋɐɘɖɎɝɓɎɋɚɋɐɘɎ
ȫɚɋɐɘɓɆȭɋɋɇɋɐ

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ ɔɘ ɚɎɍɎɝɓɆ 
ɉɑɋɊɓɆ ɘɔɝɐɆ

ȫɊɓɆɕɖɔɗɘɆɆɓɆɑɔɉɎɥ:

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ ɔɘ ɚɎɍɎɝɓɆ 
ɉɑɋɊɓɆ ɘɔɝɐɆ

ȳɆɕɖɋɌɋɓɎɋɘɔɓɆ ȭɋɋɇɋɐ, Es, ɗɋ ɉɋɓɋɖɎɖɆ Ɉ ɍɔɓɆɘɆ, ɐɠɊɋɘɔ ɎɒɆ 
ɘɋɒɕɋɖɆɘəɖɋɓ ɉɖɆɊɎɋɓɘ. 

dEs = s (T) dT (1)

ɐɠɊɋɘɔ:
- s(T) - ɐɔɋɚɎɜɎɋɓɘ ɓɆ ȭɋɋɇɋɐ ɓɆ ɕɖɔɈɔɊɓɎɐɆ,
- dEs Ɏ dT ïɒɆɑɐɎ ɕɖɔɒɋɓɎ ɗɠɔɘɈɋɘɓɔ Ɉ ɓɆɕɖɋɌɋɓɎɋɘɔ Ɏ 
ɘɋɒɕɋɖɆɘəɖɆɘɆ ɓɆ ȭɋɋɇɋɐ. 

ȰɔɋɚɎɜɎɋɓɘɠɘ ɓɆ ȭɋɋɇɋɐ ɍɆɈɎɗɎ ɔɘ ɋɑɋɐɘɖɔɓɓɎɘɋ ɗɈɔɏɗɘɈɆ ɓɆ 
ɕɖɔɈɔɊɓɎɐɆ, ɘɆɐɆ ɝɋ ɋ ɖɆɍɑɎɝɋɓ ɍɆ ɈɗɋɐɎ ɒɋɘɆɑ Ɏ ɗɕɑɆɈ Ɏ ɗɋ 
ɕɖɔɒɋɓɥ ɕɖɎ ɓɆɑɎɝɎɋ ɓɆ Ɋɋɚɋɐɘ ɎɑɎ ɍɆɒɠɖɗɥɈɆɓɋ.  

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȵɖɎɓɜɎɕ ɓɆ ɖɆɇɔɘɆ ɓɆ ɘɋɖɒɔɊɈɔɏɐɎɘɋ ɔɘ ɚɎɍɎɝɓɆ 
ɉɑɋɊɓɆ ɘɔɝɐɆ
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Ȧɐɔ ɕɖɔɈɔɊɓɎɐɠɘ ɓɆ ɘɋɖɒɔɊɈɔɏɐɆɘɆ ɋ ɇɋɍ ɊɋɚɋɐɘɎ (ɘ.ɋ. ɋ 
ɛɔɒɔɉɋɓɋɓ), ɓɆɕɖɋɌɋɓɎɋɘɔ ɓɆ ȭɋɋɇɋɐ ɒɋɌɊə ɊɈɆɘɆ ɐɖɆɥ ɓɆ 
ɕɖɔɈɔɊɓɎɐɆ ɍɆɈɎɗɎ ɗɆɒɔ ɔɘ ɊɈɋɘɋ ɐɖɆɏɓɎ ɘɋɒɕɋɖɆɘəɖɎ - ɔɘ 
ɘɋɒɕɋɖɆɘəɖɓɆɘɆ ɖɆɍɑɎɐɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȪɈɆ ɐɑɤɝɔɈɎ ɚɆɐɘɆ:
Å ȳɆɕɖɋɌɋɓɎɋɘɔ ɓɆ ȭɋɋɇɋɐ ɗɋ ɉɋɓɋɖɎɖɆ ɗɆɒɔ ɕɖɎ ɘɋɒɕɋɖɆɘəɖɓɎ 
ɉɖɆɊɎɋɓɘɎ Ɏ Ɇɐɔ ɉɖɆɊɎɋɓɘɠɘ ɋ ɓəɑɆ, ɉɋɓɋɖɎɖɆɓɔɘɔ ɓɆɕɖɋɌɋɓɎɋ 
ɋ ɓəɑɆ.

Å Ȧɐɔ ɕɖɔɈɔɊɓɎɐɠɘ ɋ ɛɔɒɔɉɋɓɋɓ, ɘɔɉɆɈɆ ɓɆɕɖɋɌɋɓɎɋɘɔ, 
ɉɋɓɋɖɎɖɆɓɔ ɕɔ ɊɠɑɌɎɓɆɘɆ ɓɆ ɕɖɔɈɔɊɓɎɐɆ ɍɆɈɎɗɎ ɗɆɒɔ ɔɘ 
ɖɆɍɑɎɐɆɘɆ ɓɆ ɐɖɆɏɓɎɘɋ ɘɋɒɕɋɖɆɘəɖɎ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȮɍɕɔɑɍɈɆɓɋ ɓɆ ɋɚɋɐɘɆ ɓɆ ȭɋɋɇɋɐ ɍɆ ɎɍɒɋɖɈɆɓɋ ɓɆ 
ɘɋɒɕɋɖɆɘəɖɆ
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Ȧɐɔ ɈɗɋɐɎ ɔɘ ɘɖɎɘɋ ɕɖɔɈɔɊɓɎɐɆ ɋ ɛɔɒɔɉɋɓɋɓ (A Ɏ B ɓɆ ɘɋɖɒɔɊɈ. Ɏ 
ȷ ɓɆ əɖɋɊɆ), ɍɆ  Ɏɍɒɋɖɋɓɔɘɔ ɓɆɕɖɋɌɋɓɎɋ ɒɔɌɋɒ ɊɆ ɍɆɕɎɞɋɒ 
ɗɑɋɊɓɔɘɔ ɖɆɈɋɓɗɘɈɔ:

9͙ͣ͘=EA(¢͙ͣ͘)-EA(¢ͫͭ. ͟ )ͪ+EC1(¢ͫͭ. ͟ )ͪ-EC2(¢ͫͭ. ͟ )ͪ+EB(¢ͫͭ. ͟ )ͪ-EB(¢͙ͣ͘) 
(1) 

ɐɠɊɋɘɔ, EA, EBɎ EC1Ɏ EC2  ɗɆ ɕɔɘɋɓɜɎɆɑɎɘɋ ɓɆ ɐɖɆɏɓɎɘɋ ɘɔɝɐɎ ɓɆ 

ɕɖɔɈɔɊɓɎɜɎɘɋ A, B Ɏ C, ɗɠɔɘɈɋɘɓɔ ɍɆ ɎɍɒɋɖɈɆɓɆɘɆ ɘɋɒɕɋɖɆɘəɖɆ 
Tизм Ɏ ɍɆ ɘɋɒɕɋɖɆɘəɖɆɘɆ ɓɆ ɗɘəɊɋɓɎɘɋ ɐɖɆɎɟɆ - Tст. кр. 

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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Ȧɐɔ ɗɋ ɗɕɆɍɥɘ ɎɍɎɗɐɈɆɓɎɥɘɆ ɝɆɗɘɘɆ ɓɆ ɗɛɋɒɆɘɆ ɔɐɔɑɔ ɗɘəɊɋɓɎɘɋ 
ɐɖɆɎɟɆ, ɐɆɘɔ ɎɍɒɋɖɈɆɘɋɑɓɎɘɋ ɕɖɔɈɔɊɓɎɜɎ, ɈɛɔɊɓɎ ɇəɐɗɎ Ɏ Ɋɖ. 
ɗɠɋɊɎɓɎɘɋɑɎ ɓɆ ɈɔɑɘɒɋɘɠɖɆ ɗɠɟɔ ɊɆ ɇɠɊɆɘ ɔɘ ɕɔɊɛɔɊɥɟɎ 
ɒɆɘɋɖɎɆɑɎ Ɏ ɕɖɎ ɋɊɓɆɐɈɆ Ɏ ɗɘɆɇɎɑɓɆ ɘɋɒɕɋɖɆɘəɖɆ, ɘɔ:

EC1(¢ͫͭ. ͟ )ͪ = EC2(¢ͫͭ. ͟ )ͪ = 0

ȸɔɉɆɈɆ ɔɘ ɖɆɈɋɓɗɘɈɔɘɔ (1) ɗɋ ɕɔɑəɝɆɈɆ:

9͙ͣ͘= [EA(¢͙ͣ͘) - EB(¢͙ͣ͘)]ς[EA(¢ͫͭ. ͟ )ͪ - EB(¢ͫͭ. ͟ )ͪ] (2)
ɎɑɎ:

9͙ͣ͘= EAB(¢͙ͣ͘) - EAB(Tͫ .ͭ ͟ )ͪ (3)

Ȧɐɔ ɘɋɒɕɋɖɆɘəɖɆɘɆ ɓɆ ɗɘəɊɋɓɎɘɋ ɐɖɆɎɟɆ ɋ 0 Áȷ, ɒɔɌɋɒ ɊɆ 
ɍɆɕɎɞɋɒ:

9͙ͣ͘= EAB(¢͙ͣ͘) (4)

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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9͙ͣ͘= EAB(¢͙ͣ͘)

ȵɔɗɑɋɊɓɔɘɔəɖɆɈɓɋɓɎɋɗɠɔɘɈɋɘɗɘɈɆɓɆ ɈɖɠɍɐɆɘɆɒɋɌɊə

ɎɍɒɋɖɈɆɓɆɘɆɘɋɒɕɋɖɆɘəɖɆɎɕɔɑəɝɋɓɔɘɔɓɆɕɖɋɌɋɓɎɋ,ɐɔɥɘɔɗɋ

ɊɆɈɆɈɗɘɆɓɊɆɖɘɓɎɘɋɘɆɇɑɎɜɎɎəɖɆɈɓɋɓɎɥɍɆɋɑɋɐɘɖɔɊɈɎɌɋɟɔɘɔ

ɓɆɕɖɋɌɋɓɎɋɓɆɖɆɍɑɎɝɓɎɘɋɘɎɕɔɈɋɘɋɖɒɔɊɈɔɏɐɎ.

ȸɔɈɆəɖɆɈɓɋɓɎɋɋɈɥɖɓɔɗɆɒɔɕɖɎɗɑɋɊɓɎɘɋəɗɑɔɈɎɥ:

ÅɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɗɆɕɖɎ0 ϲC;

ÅɕɖɔɈɔɊɓɎɜɎɘɋɓɆɘɋɖɒɔɊɈɔɏɐɆɘɆ,ɎɍɑɔɌɋɓɎɓɆɘɋɒɕɋɖɆɘəɖɓɎ

ɉɖɆɊɎɋɓɘɎ,ɗɆɛɔɒɔɉɋɓɓɎ;

ÅɈɗɎɝɐɎəɖɋɊɎɎɗɈɠɖɍɈɆɟɎɕɖɔɈɔɊɓɎɜɎɗɆɎɍɔɘɋɖɒɎɝɓɎɎɑɎ

ɛɔɒɔɉɋɓɓɎ;

ÅɘɔɕɑɎɥɐɖɆɏɎɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɗɆɕɖɎɎɍɔɘɋɖɒɎɝɓɎəɗɑɔɈɎɥ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȸɖɎ ɔɗɓɔɈɓɎ ɐɆɘɋɉɔɖɎɎ: 
Å ɗɘɆɓɊɆɖɘɓɎ ɘɋɖɒɔɊɈɔɏɐɎ ɔɘ ɇɑɆɉɔɖɔɊɓɎ ɒɋɘɆɑɎ, 
Å ɗɘɆɓɊɆɖɘɓɎ ɘɋɖɒɔɊɈɔɏɐɎ ɔɘ ɓɋɇɑɆɉɔɖɔɊɓɎ ɒɋɘɆɑɎ
Å ɓɋɗɘɆɓɊɆɖɘɓɎ ɘɋɖɒɔɊɈɔɏɐɎ. 

ȷɘɆɓɊɆɖɘɓɎ ɘɋɖɒɔɊɈɔɏɐɎ ɔɘ ɇɑɆɉɔɖɔɊɓɎ ɒɋɘɆɑɎ:
ȮɍɕɔɑɍɈɆ ɗɋ ɕɑɆɘɎɓɆ.
Å ɘɎɕ S (ɕɑɆɘɎɓɆ 10% ɖɔɊɎɏ - ɕɑɆɘɎɓɆ)
Å ɘɎɕ R (ɕɑɆɘɎɓɆ 13% ɖɔɊɎɏ - ɕɑɆɘɎɓɆ)
Å ɘɎɕ B (ɕɑɆɘɎɓɆ 30% ɖɔɊɎɏ - ɕɑɆɘɎɓɆ 6% ɖɔɊɎɏ)

ȵɖɋɊɎɒɗɘɈɆ-ɛɔɒɔɉɋɓɓɎ, ɗɘɆɇɎɑɓɎ ɈɠɈ Ɉɖɋɒɋɘɔ, ɗ ɒɆɑɠɐ 

ɛɎɗɘɋɖɋɍɎɗ.
ȳɋɊɔɗɘɆɘɠɜɎ ïɒɓɔɉɔ ɕɔ-ɗɐɠɕɎ (ɓɆɊ 100 ɕɠɘɎ ɕɔɈɋɝɋ ɔɘ 
ɓɋɇɑɆɉɔɖɔɊɓɎɘɋ ɒɋɘɆɑɎ), ɗ ɒɆɑɐɆ ɝəɈɗɘɈɎɘɋɑɓɔɗɘ ï1 Ɋɔ 14 mV/ÁC.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȨɎɊɔɈɋ (ɘɎɕɔɈɋ) ɘɋɖɒɔɊɈɔɏɐɎ
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ȷɘɆɓɊɆɖɘɓɎɘɋɖɒɔɊɈɔɏɐɎɔɘɓɋɇɑɆɉɔɖɔɊɓɎɒɋɘɆɑɎ:

ȷɠɊɠɖɌɆɘɓɎɐɋɑ.

¶ ɘɎɕȰ(ɛɖɔɒɋɑ- Ɇɑəɒɋɑ)

¶ ɘɎɕJ (Ɍɋɑɥɍɔ- ɐɔɓɗɘɆɓɘɆɓ)

¶ ɘɎɕȸ(ɒɋɊ- ɐɔɓɗɘɆɓɘɆɓ)

¶ ɘɎɕȫ(ɛɖɔɒɋɑ- ɐɔɓɗɘɆɓɘɆɓ)

¶ ɘɎɕN (ɓɎɐɋɑɛɖɔɒ- ɓɎɐɋɑ- ɗɎɑɎɜɎɏ)

ȵɖɋɊɎɒɗɘɈɆ ïɓɎɗɐɆ ɜɋɓɆ, ɉɔɑɥɒɆ ɝəɈɗɘɈɎɘɋɑɓɔɗɘ - 20 Ɋɔ 80 

mV /ÁC, ɖɆɍɑɎɝɓɎɘɋ ɘɎɕɔɈɋ ɕɔɐɖɎɈɆɘ ɞɎɖɔɐ ɔɇɛɈɆɘ.

ȳɋɊɔɗɘɆɘɠɜɎ ïɓɋɊɔɇɖɆ ɛɔɒɔɉɋɓɓɔɗɘ, ɓɋɗɘɆɇɎɑɓɎ ɈɠɈ Ɉɖɋɒɋɘɔ, 
ɉɔɑɥɒ ɛɎɗɘɋɖɋɍɎɗ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȨɎɊɔɈɋ (ɘɎɕɔɈɋ) ɘɋɖɒɔɊɈɔɏɐɎ
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ȳɋɗɘɆɓɊɆɖɘɓɎɘɋɖɒɔɊɈɔɏɐɎ

ȮɒɆɉɔɑɥɒɔɖɆɍɓɔɔɇɖɆɍɎɋɔɘɓɋɗɘɆɓɊɆɖɘɓɎɘɋɖɒɔɊɈɔɏɐɎ,ɗɠɔɘɈɋɘɓɔ

ɗ ɖɆɍɓɔɔɇɖɆɍɓɎɛɆɖɆɐɘɋɖɎɗɘɎɐɎ- ɕɔɊɛɔɊɥɟɎɖɆɇɔɘɆɈ ɘɋɌɐɎ

əɗɑɔɈɎɥ- ɎɍɒɋɖɈɆɓɋɘɔɓɆɘɋɒɕɋɖɆɘəɖɎɊɔ3000 ϲC ɎɘɋɒɕɋɖɆɘəɖɎ

ɓɆɗɎɑɓɔɖɋɆɐɘɎɈɓɎɉɆɍɔɈɋ,ɔɗɔɇɋɓɔɘɋɍɎ,ɇɔɉɆɘɎɓɆɈɔɊɔɖɔɊɎ

ɈɠɉɑɋɖɔɊɋɓɔɐɎɗ. ȷɠɟɋɗɘɈəɈɆɎɓɚɔɖɒɆɜɎɥɍɆɕɔɈɋɝɋɔɘ200

ɖɆɍɑɎɝɓɎɘɋɖɒɔɊɈɔɏɐɎ.

ȨɎɗɔɐɔɘɋɒɕɋɖɆɘəɖɓɎɘɋɖɒɔɊɈɔɏɐɎɓɆɇɆɍɆɘɆɓɆɈɔɑɚɖɆɒɎɖɋɓɎɏ:

¶ ɘɎɕG (W - W 26 % Re) ɔɘ300 ϲC Ɋɔ2400 ϲC;

¶ ɘɎɕC (W 3 % Re - W 25 % Re) ɔɘ0 ϲC Ɋɔ2400 ϲC;

¶ ɘɎɕD (W 5 % Re - W 26 % Re) ɔɘ0 ϲC Ɋɔ2400 ϲC.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȨɎɊɔɈɋ (ɘɎɕɔɈɋ) ɘɋɖɒɔɊɈɔɏɐɎ
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ȸɋɖɒɔɊɈɔɏɐɎɘɋɓɆɇɆɍɆɘɆɓɆɈɔɑɚɖɆɒɎɖɋɓɎɏɎɒɆɘɈɎɗɔɐɔɇɛɈɆɘ,

ɓɔ ɑɔɞɆəɗɘɔɏɝɎɈɔɗɘɓɆ ɔɐɎɗɑɥɈɆɓɋɎ ɗɆɒɓɔɉɔɐɖɋɛɐɎ.

ȳɋɔɇɛɔɊɎɒɎɗɆɕɔɊɛɔɊɥɟɎɍɆɟɎɘɓɎɐɔɖɕəɗɎ,ɍɆɊɆɗɋɕɖɋɊɔɘɈɖɆɘɎ

ɔɐɎɗɑɥɈɆɓɋɘɔɎ ɊɆɗɋɕɖɋɊɕɆɍɥɘɕɖɔɈɔɊɓɎɜɎɘɋɔɘɒɋɛɆɓɎɝɓɔ

ɓɆɕɖɋɌɋɓɎɋ.

ȦɑɘɋɖɓɆɘɎɈɓɆɈɎɗɔɐɔɘɋɒɕɋɖɆɘəɖɓɆɘɋɖɒɔɊɈɔɏɐɆɋ ɇɔɖɋɓ

ɐɆɖɇɎɊ/ɉɖɆɚɎɘɍɆɘɋɒɕɋɖɆɘəɖɎɊɔ2200 ϲC. ȮɍɛɔɊɠɘɓɆɘɋɍɎ

ɘɋɖɒɔɊɈɔɏɐɎɋ ɒɓɔɉɔɈɎɗɔɐ,ɔɐɔɑɔ290 ÕV/ϲȷ,ɓɔɎɒɆɘɉɔɑɋɒɎ

ɈɆɖɎɆɜɎɎɈɐɔɋɚɎɜɎɋɓɘɆɓɆȭɋɋɇɋɐ.

ȸɋɖɒɔɊɈɔɏɐɎ ɔɘ ɝɎɗɘɎ ɒɋɘɆɑɎ - ɎɍɇɥɉɈɆ ɗɋ ɈɆɖɎɖɆɓɋɘɔ ɓɆ ɗɕɑɆɈɘɆ 
ɐɆɘɔ ɎɍɘɔɝɓɎɐ ɓɆ ɓɋɛɔɒɔɉɋɓɓɔɗɘ. 
ȸɋɖɒɔɊɈɔɏɐɎɘɋ ĂɕɑɆɘɎɓɆ-ɍɑɆɘɔñ Ɏ ĂɕɑɆɘɎɓɆ-ɕɆɑɆɊɎɏñ ɗɆ ɗ ɒɓɔɉɔ 
ɊɔɇɖɎ ɐɆɝɋɗɘɈɆ. ȷ ɘɥɛ ɒɔɌɋ ɊɆ ɗɋ ɕɔɗɘɎɉɓɋ ɓɋɔɕɖɋɊɋɑɋɓɔɗɘ ɔɘ 
ɓɥɐɔɑɐɔ ɗɘɔɘɓɎ ɔɘ ɉɖɆɊəɗɆ Ɏ ɒɔɉɆɘ ɊɆ ɗɋ ɎɍɕɔɑɍɈɆɘ ɐɆɘɔ ɋɘɆɑɔɓɎ ɍɆ 
ɘɋɒɕɋɖɆɘəɖɎ ɗɠɔɘɈɋɘɓɔ Ɋɔ 630 ϲȷɎ 1500 ϲȷ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȨɎɊɔɈɋ (ɘɎɕɔɈɋ) ɘɋɖɒɔɊɈɔɏɐɎ
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ȳɆɚɎɉəɖɆɘɆɋɕɔɐɆɍɆɓɆɝəɈɗɘɈɎɘɋɑɓɔɗɘɘɆ(ɐɔɋɚ. ɓɆȭɋɋɇɋɐ)ɓɆ

ɗɘɆɓɊɆɖɘɓɎɘɋɘɋɖɒɔɊɈɔɏɐɎɈɍɆɈɎɗɎɒɔɗɘɔɘɘɋɒɕɋɖɆɘəɖɆɘɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȨɎɊɔɈɋ (ɘɎɕɔɈɋ) ɘɋɖɒɔɊɈɔɏɐɎ
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ȴɘɉɖɆɚɎɐɎɘɋɗɋɈɎɌɊɆɥɗɓɔɔɇɟɓɋɊɔɗɘɆɘɠɐɓɆɘɋɖɒɔɊɈɔɏɐɎɘɋï

ɘɋɛɓɎɘɋɗɎɑɓɔɓɋɑɎɓɋɏɓɎɍɆɈɎɗɎɒɔɗɘɎɔɘɘɋɒɕɋɖɆɘəɖɆɘɆ.

ȭɆɈɎɗɎɒɔɗɘɘɆɒɋɌɊəɘɋɒɕɋɖɆɘəɖɓɆɘɆɖɆɍɑɎɐɆɎɓɆɕɖɋɌɋɓɎɋɘɔɓɆ

ɎɍɛɔɊɆɓɆɘɋɖɒɔɊɈɔɏɐɆɘɆɋɓɋɑɎɓɋɏɓɆɎ ɗɋɊɆɈɆɈɗɘɆɓɊɆɖɘɓɎ

ɘɆɇɑɎɜɎɎɑɎɝɖɋɍɎɓɘɋɖɕɔɑɆɜɎɥɗɕɔɑɎɓɔɒɎɔɘɈɎɗɔɐɖɋɊ:

T = C0 + C1E + C2E
2 +… CiE

i (5)

ɐɠɊɋɘɔi ɊɔɗɘɎɉɆɊɔ10 .

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȨɎɊɔɈɋ (ɘɎɕɔɈɋ) ɘɋɖɒɔɊɈɔɏɐɎ
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ȳɆ ɉɖɆɚɎɐɆɘɆɋ ɕɔɐɆɍɆɓɆɉɖɋɞɐɆɘɆɕɖɎɑɎɓɋɆɖɎɍɆɜɎɥɓɆ

ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɘɆɓɆɘɋɖɒɔɊɈɔɏɐɆɘɎɕJ ɗɒɓɔɌɋɗɘɈɔɕɔɑɎɓɔɒɎɔɘ

ɈɘɔɖɎɖɋɊ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȸɔɑɋɖɆɓɗɎ:

ȪɔɕəɗɘɎɒɔɘɔɔɘɐɑɔɓɋɓɎɋɗɋɎɍɖɆɍɥɈɆɎɑɎɐɆɘɔɔɘɐɑɔɓɋɓɎɋɈ

ɉɖɆɊəɗɎɕɔ ȼɋɑɍɎɏ,ɎɑɎɐɆɘɔɕɖɔɜɋɓɘɔɘ ɊɋɏɗɘɈɎɘɋɑɓɆɘɆ

ɘɋɒɕɋɖɆɘəɖɆ. ȵɖɎɑɆɉɆɗɋɕɔ-ɉɔɑɥɒɆɘɆɗɘɔɏɓɔɗɘ.

ȸɔɑɋɖɆɓɗɎ ɗɠɉɑɆɗɓɔ IEC584-2 (ɍɆ ɗɘəɊɋɓɎ ɐɖɆɎɟɆ ɕɖɎ 0 ϲȷ):

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȰɔɓɗɘɖəɐɜɎɥɓɆɘɋɖɒɔɊɈɔɏɐɎ

ÅȨɖɠɍɐɆɈɘɔɕɑɎɥɐɖɆɏ

ȼɋɑɘɆɓɆɈɖɠɍɐɆɘɆɈ ɘɔɕɑɎɥɐɖɆɏɋ ɊɆɔɗɎɉəɖɎɓɆɊɋɌɊɋɓ

ɋɑɋɐɘɖɎɝɋɓɐɔɓɘɆɐɘ. ȪɔɐɆɘɔəɗəɐɈɆɓɋɎɒɋɐɆɗɕɔɏɐɆɒɔɌɋɊɆɗɆ

ɕɔɊɛɔɊɥɟɎɕɖɎɓɎɗɐɎɘɋɒɕɋɖɆɘəɖɎ,ɍɆɎɍɑɆɉɆɓɋɓɆɈɎɗɔɐɆ

ɘɋɒɕɋɖɆɘəɖɆɈɖɠɍɐɆɘɆɗɋɕɖɆɈɎɝɖɋɍɍɆɈɆɖɥɈɆɓɋ. ȭɆɈɗɋɐɎ

ɐɔɓɐɖɋɘɋɓɗɑəɝɆɏɖɆɍɒɋɖɠɘɓɆɈɖɠɍɐɆɘɆɋɔɘɉɔɑɥɒɔɍɓɆɝɋɓɎɋ.

ȶɆɍɒɋɖɠɘɗɋɔɕɖɋɊɋɑɥɔɘɎɍɎɗɐɈɆɓɋɘɔɘɔɕɑɎɥɐɖɆɏɈɎɓɆɉɎɊɆɋɈ

ɎɍɔɘɋɖɒɎɝɓɆɗɖɋɊɆ. ȴɘɍɓɆɝɋɓɎɋɖɆɍɇɎɖɆɗɋɋɎɊɎɆɒɋɘɠɖɠɘɓɆ

ɕɖɔɈɔɊɓɎɜɎɘɋ. ȵɖɎɓɆɕɖɆɈɆɘɆɓɆɈɖɠɍɐɆɘɆɗɋɈɍɋɒɆɘɒɋɖɐɎɊɆɗɋ

ɒɎɓɎɒɎɍɎɖɆɕɖɎɝɎɓɋɓɆɘɆɓɋɛɔɒɔɉɋɓɓɔɗɘɓɆ ɕɖɔɈɔɊɓɎɜɎɘɋɈ

ɇɑɎɍɔɗɘɊɔɈɖɠɍɐɆɘɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

ȳɆɝɎɓɎ ɓɆ ɗɈɠɖɍɈɆɓɋ Ɉ ɘɔɕɑɎɥ ɐɖɆɏ
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ÅȨɖɠɍɐɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɐɠɒəɖɋɊɆ

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȹɊɠɑɌɎɘɋɑɓɎɎɐɔɒɕɋɓɗɆɜɎɔɓɓɎɕɖɔɈɔɊɓɎɜɎ

ȸɖɥɇɈɆɊɆ ɗɋ ɎɒɆɕɖɋɊɈɎɊ,ɝɋ ɈɗɎɝɐɎɗɠɋɊɎɓɋɓɎɥɈ

ɎɍɒɋɖɈɆɘɋɑɓɆɘɆɈɋɖɎɉɆɈɓɆɗɥɘɓɋɛɔɒɔɉɋɓɓɔɗɘ. ȵɔɈɠɍɒɔɌɓɔɗɘɘɋ

ɊɆɗɋɎɍɇɥɉɈɆɘ. ȷɠɋɊɎɓɋɓɎɥɘɆɗɆɓɋɌɋɑɆɓɎ,ɓɔɈɒɓɔɉɔɗɑəɝɆɎɈ

ɕɖɆɐɘɎɐɆɘɆɗɋɓɆɑɆɉɆɊɆ ɗɋɎɍɕɔɑɍɈɆɘɕɔɊɛɔɊɥɟɎɉɠɈɐɆɈɎ

ɕɖɔɈɔɊɓɎɜɎɍɆəɊɠɑɌɆɈɆɓɋɓɆɎɍɈɔɊɎɘɋɓɆɘɋɖɒɔɊɈɔɏɐɆɘɆ. Ȧɐɔɋ

ɈɠɍɒɔɌɓɔɗɈɠɖɍɈɆɟɎɥɘɕɖɔɈɔɊɓɎɐɊɆɗɋɕɔɊɊɠɖɌɆɎɍɔɘɋɖɒɎɝɋɓ,

ɘɔɉɆɈɆɓɥɒɆɊɆɗɋɉɋɓɋɖɎɖɆɓɆɕɖɋɌɋɓɎɋɓɆȭɋɋɇɋɐɔɘɗɈɠɖɍɈɆɟɎɥ

ɕɖɔɈɔɊɓɎɐɎ ɗɑɋɊɔɈɆɘɋɑɓɔɓɥɒɆɉɖɋɞɐɆ. ȸɔɈɆɓɆɕɖɆɐɘɎɐɆɋ

ɓɋɈɠɍɒɔɌɓɔ.

Å ȹɊɠɑɌɎɘɋɑɓɎɕɖɔɈɔɊɓɎɜɎ- ɔɘɗɠɟɎɥɒɆɘɋɖɎɆɑɐɆɘɔɘɔɍɎɓɆ

ɘɋɖɒɔɊɈɔɏɐɆɘɆ.

ÅȰɔɒɕɋɓɗɆɜɎɔɓɓɎɕɖɔɈɔɊɓɎɜɎ- ɘɋɗɆɔɘɊɖəɉɎɒɆɘɋɖɎɆɑɎ,ɓɔɕɖɎ

ɈɖɠɍɐɆɘɆɗɎ ɗ ɎɍɈɔɊɎɘɋɓɆ ɘɋɖɒɔɊɈɔɏɐɆɘɆɉɋɓɋɖɎɖɆɘ

ɓɋɍɓɆɝɎɘɋɑɓɔɓɆɕɖɋɌɋɓɎɋ(ɔɇɎɐɓɔɈɋɓɔɈɔɇɛɈɆɘɆɔɘ0 ϲC Ɋɔ50

ϲȷ). ȵɔɘɔɍɎɓɆɝɎɓɗɋɎɍɇɥɉɈɆɈɓɆɗɥɓɋɘɔɓɆɉɔɑɥɒɆɉɖɋɞɐɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

Online семинар, БИМ, гр. София, 29.06.2021 г. 29



ȭɆɟɎɘɓɎɐɔɖɕəɗɎ

ȨɕɔɈɋɝɋɘɔɗɑəɝɆɎɗɋɎɍɕɔɑɍɈɆɘɘɋɖɒɔɊɈɔɏɐɎɈɍɆɟɎɘɓɎɐɔɖɕəɗɎ.

ȸɥɛɓɔɘɔɖɆɍɓɔɔɇɖɆɍɎɋɐɆɘɔɖɆɍɒɋɖɎɎɒɆɘɋɖɎɆɑɎɋɒɓɔɉɔɉɔɑɥɒɔɈ

ɍɆɈɎɗɎɒɔɗɘɔɘɕɖɋɊɓɆɍɓɆɝɋɓɎɋɘɔ.

ȲɎɓɎɒɆɑɓɆɘɆɊɠɑɌɎɓɆɗɋɔɕɖɋɊɋɑɥɔɘɓɋɔɇɛɔɊɎɒɆɘɆɊɠɑɇɔɝɎɓɆɓɆ

ɕɔɘɆɕɥɓɋɎɘɋɒɕɋɖɆɘəɖɓɎɘɋɉɖɆɊɎɋɓɘɎ. ȪɠɑɇɔɝɎɓɆɘɆɓɆɕɔɘɆɕɥɓɋ

ɘɖɥɇɈɆɊɆɇɠɊɋɕɔɈɠɍɒɔɌɓɔɗɘɓɆɊ10 ɕɠɘɎɕɔ-ɉɔɑɥɒɆɔɘɊɎɆɒɋɘɠɖɆ

ɓɆɐɔɖɕəɗɆ. ȳɥɐɔɎɝɋɗɘɔɎɍɕɔɑɍɈɆɓɎɒɆɘɋɖɎɆɑɎɗɆ:

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

˸͔͙͊ͭͪ͊͡ ˸͊ͫ͟Φ ͔͔ͭͣͨͪ͊ͭͯͪ͊

PVC 85 ϲC

˽͙͔ͦͯͪͭ͊ͤ͡ 85 ϲC

˽͙͔ͦͣͪ͡/ ͫͭΆ͔͙ͤ͊ͣͤ͊ͭ͟͡͡ 280 ϲC

˿ͭΆ͔͙͍ͤ͊ͤ͊͟͟͡͡ 480 ϲC

˴͔͙ͪ͊ͣ;͙ͤͭͪΆ͙͋;͙͟ 1200 ϲC

˴͔͙ͪ͊ͣ;͙ͤͣΆ͙ͤͫͭ͊ 1950 ϲC

˿ͭͦͣ͊ͤ͊ 900 ϲC

ˮ͔ͤͦͤ͟͡ 1200 ϲC
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ȰɔɒɕɋɓɗɆɜɎɥɓɆɘɋɒɕɋɖɆɘəɖɆɘɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ

ȰɆɐɘɔɇɋɞɋɕɔɐɆɍɆɓɔɕɖɎɘɋɔɖɋɘɎɝɓɔɘɔɖɆɍɉɑɋɌɊɆɓɋɓɆɕɖɎɓɜɎɕɆ

ɓɆɖɆɇɔɘɆɓɆɘɋɖɒɔɊɈɔɏɐɎɘɋ,əɖɆɈɓɋɓɎɋɘɔɍɆɎɍɒɋɖɈɆɓɋɋ:

9͙ͣ͘= EAB(¢͙ͣ͘) - EAB(¢ͫͭ. ͟ )ͪ (3)

ȷɑɋɊɔɈɆɘɋɑɓɔɍɆɎɍɒɋɖɈɆɓɋɓɆɘɋɒɕɋɖɆɘəɖɆɗ ɘɋɖɒɔɊɈɔɏɐɆɗɆ

ɓɋɔɇɛɔɊɎɒɎɊɈɋɎɍɒɋɖɈɆɓɎɥï ɎɍɛɔɊɓɔɘɔɓɆɕɖɋɌɋɓɎɋɓɆ

ɘɋɖɒɔɊɈɔɏɐɆɘɆɎɘɋɒɕɋɖɆɘəɖɆɘɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ,ɍɆɐɔɥɘɔɊɆ

ɇɠɊɋɓɆɕɖɆɈɋɓɆɐɔɒɕɋɓɗɆɜɎɥ.

ȷɘəɊɋɓɎ ɐɖɆɎɟɆ ɕɖɎ 0 ϲC

ȦɐɔɕɔɗɘɆɈɎɒɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɗɆɕɖɎ0 ϲȷ:

9͙ͣ͘= EAB(¢͙ͣ͘) (4)

ȮɍɒɋɖɈɆɗɋ ɎɍɛɔɊɓɔɘɔɓɆɕɖɋɌɋɓɎɋɎ ɗɋ ɕɖɋɔɇɖɆɍəɈɆɈ

ɘɋɒɕɋɖɆɘəɖɆ,ɐɆɘɔɗɋɎɍɕɔɑɍɈɆɘɘɆɇɑɎɜɎɘɋɎɑɎɕɔɑɎɓɔɒɎɘɋɍɆ

ɗɠɔɘɈɋɘɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ(ɓɋɗɋɓɆɑɆɉɆɐɔɒɕɋɓɗɆɜɎɥ).

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȮɍɕɔɑɍɈɆɓɋ ɓɆ ɗɠɊ ɗ ɘɔɕɥɟ ɗɋ ɑɋɊ

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

Ȩɒɋɗɘɔ ɗɠɊ ɗ ɘɔɕɥɟ ɗɋ ɑɋɊ ɒɔɌɋ ɊɆ ɗɋ ɎɍɕɔɑɍɈɆ ɘɋɖɒɔɗɘɆɘ ɗ 

ɆɈɘɔɒɆɘɎɝɓɔ ɕɔɊɊɠɖɌɆɓɋ ɓɆ 0 ϲȷ.
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ȰɔɒɕɋɓɗɆɜɎɥɓɆɘɋɒɕɋɖɆɘəɖɆɘɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ

- ȷɘəɊɋɓɎɐɖɆɎɟɆɕɖɎɘɋɒɕɋɖɆɘəɖɆ,ɖɆɍɑɎɝɓɆɔɘ0 ϲC

Ȩ ɘɋɍɎ ɗɑəɝɆɎ ɗɠɟɔ ɋ ɈɆɌɓɔ ɊɆ ɗɋ ɔɗɎɉəɖɎ ɋɊɓɆɐɈɆ ɘɋɒɕɋɖɆɘəɖɆ ɓɆ 

ɗɘəɊɋɓɎɘɋ ɐɖɆɎɟɆ, ɐɔɥɘɔ ɘɖɥɇɈɆ ɊɆ ɋ ɎɍɈɋɗɘɓɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȰɔɒɕɋɓɗɆɜɎɥɓɆɘɋɒɕɋɖɆɘəɖɆɘɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ

- ȷɘəɊɋɓɎɐɖɆɎɟɆɕɖɎɘɋɒɕɋɖɆɘəɖɆ,ɖɆɍɑɎɝɓɆɔɘ0 ϲC

Ȩ ɘɋɍɎ ɗɑəɝɆɎ ɗɠɟɔ ɋ ɈɆɌɓɔ ɊɆ ɗɋ ɔɗɎɉəɖɎ ɋɊɓɆɐɈɆ ɘɋɒɕɋɖɆɘəɖɆ ɓɆ 

ɗɘəɊɋɓɎɘɋ ɐɖɆɎɟɆ, ɐɔɥɘɔ ɘɖɥɇɈɆ ɊɆ ɋ ɎɍɈɋɗɘɓɆ. ȦɑɉɔɖɎɘɠɒɠɘ ɓɆ 

ɎɍɒɋɖɈɆɓɋ ɋ:

¶ ɔɗɎɉəɖɥɈɆɗɋɋɊɓɆɐɈɆɘɋɒɕɋɖɆɘəɖɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ;

¶ ɎɍɒɋɖɈɆɗɋɘɆɍɎɘɋɒɕɋɖɆɘəɖɆ;

¶ ɔɕɖɋɊɋɑɥɗɋɓɆɕɖɋɌɋɓɎɋɘɔɓɆȭɋɋɇɋɐɍɆɘɆɍɎɘɋɒɕɋɖɆɘəɖɆ,ɐɆɘɔ

ɗɋ ɎɍɕɔɑɍɈɆɘɗɘɆɓɊɆɖɘɓɎɘɋɘɆɇɑɎɜɎɎɑɎɕɔɑɎɓɔɒɎɍɆ

ɗɠɔɘɈɋɘɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ;

¶ ɎɍɒɋɖɈɆɗɋɎɍɛɔɊɓɔɘɔɓɆɕɖɋɌɋɓɎɋɔɘɘɋɖɒɔɊɈɔɏɐɆɘɆ;

¶ ɗəɒɎɖɆɘɗɋɊɈɋɘɋɓɆɕɖɋɌɋɓɎɥ;

¶ ɔɕɖɋɊɋɑɥɗɋɎɍɒɋɖɋɓɆɘɆɘɋɒɕɋɖɆɘəɖɆ,ɐɔɥɘɔɗɠɔɘɈɋɘɗɘɈɆɓɆɘɆɐɆ

ɕɔɑəɝɋɓɆɘɆɗɘɔɏɓɔɗɘɓɆɓɆɕɖɋɌɋɓɎɋɘɔ,ɐɆɘɔɗɋɎɍɕɔɑɍɈɆɘ

ɗɘɆɓɊɆɖɘɓɎɘɋɘɆɇɑɎɜɎɎɑɎɕɔɑɎɓɔɒɎ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

Online семинар, БИМ, гр. София, 29.06.2021 г. 34



ȰɔɒɕɋɓɗɆɜɎɥɓɆɘɋɒɕɋɖɆɘəɖɆɘɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ

- ȷɘəɊɋɓɎ ɐɖɆɎɟɆ ɕɖɎ ɘɋɒɕɋɖɆɘəɖɆ, ɖɆɍɑɎɝɓɆ ɔɘ 0 ϲC

- Ȳɓɔɉɔ ɝɋɗɘɔ ɗɋ ɊɔɕəɗɐɆ ɗɑɋɊɓɆɘɆ ɉɖɋɞɐɆ!!!

ÅɎɍɒɋɖɈɆ ɗɋ ɎɍɛɔɊɓɔɘɔ ɓɆɕɖɋɌɋɓɎɋ ɔɘ ɘɋɖɒɔɊɈɔɏɐɆɘɆ;
ÅɔɕɖɋɊɋɑɥ ɗɋ ɗɠɔɘɈɋɘɓɆɘɆ ɘɋɒɕɋɖɆɘəɖɆ ɔɘ ɗɘɆɓɊɆɖɘɓɎɘɋ ɘɆɇɑɎɜɎ;
ÅɎɍɒɋɖɈɆ ɗɋ ɘɋɒɕɋɖɆɘəɖɆɘɆ ɓɆ ɗɘəɊɋɓɎɘɋ ɐɖɆɎɟɆ;

ÅɗəɒɎɖɆɘ ɗɋ ɊɈɋɘɋ ɘɋɒɕɋɖɆɘəɖɎ!!! 

ȸɔɍɎ ɆɑɉɔɖɎɘɠɒ ɋ ɉɖɋɞɋɓ!

ȳɋ ɒɔɌɋ ɊɆ ɗɋ ɕɖɆɈɎ ɐɔɒɕɋɓɗɆɜɎɥ ɓɆ ɘɋɒɕɋɖɆɘəɖɆɘɆ ɓɆ ɗɘəɊɋɓɎɘɋ 
ɐɖɆɎɟɆ ɕɔ ɘɔɍɎ ɓɆɝɎɓ, ɍɆɟɔɘɔ ɘɋɒɕɋɖɆɘəɖɓɆɘɆ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ ɓɆ 
ɘɋɖɒɔɊɈɔɏɐɎɘɋ ɋ ɓɋɑɎɓɋɏɓɆ. 

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

Online семинар, БИМ, гр. София, 29.06.2021 г. 35



ȸɆɍɎɉɖɋɞɐɆɒɔɌɋɊɆɗɋɎɑɤɗɘɖɎɖɆɊɔɇɖɋɗ ɋɊɎɓɐɔɓɐɖɋɘɋɓ

ɕɖɎɒɋɖ.

ȮɍɕɔɑɍɈɆɓɆɘɋɖɒɔɊɈɔɏɐɆ- ɘɎɕN.

ȵɖɎɕɖɆɈɎɑɓɎɥɓɆɝɎɓ:

ÅȮɍɒɋɖɈɆɗɋɘɋɒɕɋɖɆɘəɖɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ- 30 ϲȷ;

ÅɔɕɖɋɊɋɑɥɗɋɓɆɕɖɋɌɋɓɎɋɘɔ, ɗɠɔɘɈɋɘɗɘɈɆɟɔɓɆɘɆɍɎɘɋɒɕɋɖɆɘəɖɆ,

ɐɆɘɔɗɋɎɍɕɔɑɍɈɆɗɘɆɓɊɆɖɘɓɆɘɆɘɆɇɑɎɜɆï0,793 mV.

ÅɎɍɒɋɖɈɆɗɋɓɆɕɖ. ɓɆɎɍɛɔɊɆɓɆɘɋɖɒɔɊɈɔɏɐɆɘɆ- 31 ,578 mV.

ÅɗəɒɎɖɆɘɗɋɊɈɋɘɋɓɆɕɖɋɌɋɓɎɥ:

U = 31 ,578 mV + 0,793 mV = 32 ,371 mV

ȴɘɗɘɆɓɊɆɖɘɓɆɘɆɘɆɇɑɎɜɆɗɋɔɕɖɋɊɋɑɥɎɍɒɋɖɋɓɆɘɆɘɋɒɕɋɖɆɘəɖɆ,

ɗɠɔɘɈɋɘɗɘɈɆɟɆɓɆɓɆɕɖɋɌɋɓɎɋ32 ,371 mV:

Tx = 900 ϲȷ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

Online семинар, БИМ, гр. София, 29.06.2021 г. 36



ȵɖɎɓɋɕɖɆɈɎɑɓɎɥɓɆɝɎɓ:

ÅɎɍɒɋɖɈɆɗɋɘɋɒɕɋɖɆɘəɖɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ- 30 ϲȷ;

ÅɎɍɒɋɖɈɆɗɋɓɆɕɖ. ɓɆɎɍɛɔɊɆɓɆɘɋɖɒɔɊɈɔɏɐɆɘɆ- 31 ,578 mV.

ɔɘɗɘɆɓɊɆɖɘɓɆɘɆɘɆɇɑɎɜɆɗɋɔɕɖɋɊɋɑɥɘɋɒɕɋɖɆɘəɖɆ,ɗɠɔɘɈɋɘɗɘɈɆɟɆ

ɓɆɎɍɒɋɖɋɓɔɘɔɓɆɕɖɋɌɋɓɎɋ(31 ,578 mV ) :

- ɓɆɓɆɕɖɋɌɋɓɎɋ31 ,578 mV ɗɠɔɘɈɋɘɗɘɈɆɘɋɒɕɋɖɆɘəɖɆ880 ,5 ϲȷ;

ȰɆɘɔɊɔɇɆɈɎɒɘɋɒɕɋɖɆɘəɖɆɘɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ,ɟɋɕɔɑəɝɎɒ:

Tx(ɉɖɋɞɓɔ)= 880 ,5 ϲȷ+ 30 ϲȷ= 910 ,5 ϲȷ

ȴɘɕɖɎɒɋɖɆɗɋɈɎɌɊɆ,ɝɋɕɖɎɘɔɍɎɓɋɕɖɆɈɎɑɋɓɕɔɊɛɔɊɗɋɕɔɑəɝɆɈɆ

ɍɓɆɝɎɘɋɑɓɆɉɖɋɞɐɆ- 10 ,5 ϲȷ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȵɖɎɜɎɚɖɔɈɎɘɋɘɋɖɒɔɒɋɘɖɎ,ɖɆɇɔɘɋɟɎɗɘɋɖɒɔɊɈɔɏɐɎ,ɔɇɎɐɓɔɈɋɓɔ

ɐɆɘɔɘɋɒɕɋɖɆɘəɖɆɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɓɆɘɋɖɒɔɊɈɔɏɐɆɘɆɗɋɥɈɥɈɆ

ɘɋɒɕɋɖɆɘəɖɆɘɆɓɆɈɛɔɊɓɎɘɋɇəɐɗɎɎɑɎɗɠɋɊɎɓɎɘɋɑɎɓɆəɖɋɊɆ.

ȨɘɔɍɎɗɑəɝɆɏɈɕɖɎɓɜɎɕɆɓɆɊɋɏɗɘɈɎɋɓɆɘɋɖɒɔɒɋɘɠɖɆɋɍɆɑɔɌɋɓɆ

ɆɈɘɔɒɆɘɎɝɓɆɐɔɒɕɋɓɗɆɜɎɥɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ. ȭɆɜɋɑɘɆɎɒɆ

ɈɠɘɖɋɞɓɆɗɛɋɒɆɍɆ ɆɓɆɑɔɉɔɈɆɎɑɎɜɎɚɖɔɈɆɐɔɖɋɐɜɎɥɓɆ

ɎɍɒɋɖɋɓɔɘɔɓɆɕɖɋɌɋɓɎɋɈ ɗɠɔɘɈɋɘɗɘɈɎɋɗ ɉɔɖɋɕɔɗɔɝɋɓɎɥ

ɆɑɉɔɖɎɘɠɒ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȰɆɑɎɇɖɎɖɆɓɋɓɆɘɋɖɒɔɊɈɔɏɐɎɎɓɆɘɋɖɒɔɒɋɘɖɎ,ɖɆɇɔɘɋɟɎɗ

ɘɋɖɒɔɊɈɔɏɐɎ.

ȵɖɎɐɆɑɎɇɖɎɖɆɓɋɓɆɘɋɖɒɔɊɈɔɏɐɎɎ ɗɖɋɊɗɘɈɆɍɆɎɍɒɋɖɈɆɓɋɓɆ

ɘɋɒɕɋɖɆɘəɖɆ,ɎɍɕɔɑɍɈɆɟɎɘɋɖɒɔɊɈɔɏɐɎ,ɋɈɗɎɑɆɈɗɎɝɐɔɐɆɍɆɓɔ

Ɋɔɘəɐ.

ȵɔɓɥɐɔɉɆɕɔɖɆɍɑɎɝɓɎɕɖɎɝɎɓɎɗɋɐɆɑɎɇɖɎɖɆɘɎɘɋɖɒɔɒɋɘɖɎɇɋɍ

ɎɍɕɔɑɍɈɆɓɋɓɆɗɋɓɍɔɖɆ(ɐɆɘɔɈɘɔɖɎɝɓɎəɖɋɊɎ)ɝɖɋɍɕɔɊɆɈɆɓɋɓɆ

ɋɑɋɐɘɖɎɝɓɔɓɆɕɖɋɌɋɓɎɋɐɠɒɈɛɔɊɆɎɒ(ɗɎɒəɑɎɖɆɓɋɓɆɗɎɉɓɆɑɔɘ

ɘɋɖɒɔɊɈɔɏɐɆ). ȭɆɜɋɑɘɆɗɋɎɍɕɔɑɍɈɆɋɘɆɑɔɓɋɓɐɆɑɎɇɖɆɘɔɖ,ɐɔɏɘɔ

ɉɋɓɋɖɎɖɆɌɋɑɆɓɔɘɔɓɆɕɖɋɌɋɓɎɋ.

ȴɘɖɆɍɉɑɋɊɆɓɔɘɔɊɔɘəɐɋɥɗɓɔ,ɝɋɆɐɔɔɘɐɆɑɎɇɖɆɘɔɖɆɍɆɊɆɊɋɒ

ɓɆɕɖɋɌɋɓɎɋ,ɗɠɔɘɈɋɘɗɘɈɆɟɔɓɆ ɊɆɊɋɓɆɘɋɒɕɋɖɆɘəɖɆɔɘ

ɗɘɆɓɊɆɖɘɓɆɘɆɘɆɇɑɎɜɆ,Ɇ ɘɋɖɒɔɒɋɘɠɖɠɘɊɔɇɆɈɎɆɈɘɔɒɆɘɎɝɓɆ

ɐɔɖɋɐɜɎɥɍɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ,ɘɔɈɆɟɋɊɔɈɋɊɋɊɔɓɋɐɔɖɋɐɘɓɔ

ɕɔɐɆɍɆɓɎɋ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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Ȩ ɍɆɈɎɗɎɒɔɗɘɔɘɚəɓɐɜɎɔɓɆɑɓɎɘɋɈɠɍɒɔɌɓɔɗɘɎɓɆɋɘɆɑɔɓɓɎɥ

ɐɆɑɎɇɖɆɘɔɖɎ ɐɆɑɎɇɖɎɖɆɓɎɥɘɋɖɒɔɒɋɘɠɖɗɆɈɠɍɒɔɌɓɎɖɆɍɑɎɝɓɎ

ɕɔɊɛɔɊɎɍɆɐɔɒɕɋɓɗɆɜɎɥɓɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ.

1. ȮɍɐɑɤɝɈɆɗɋɆɈɘɔɒɆɘɎɝɓɆɘɆɐɔɖɋɐɜɎɥɍɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɎɗɋ

ɍɆɊɆɈɆɗɠɔɘɈɋɘɓɔɘɔɓɆɕɖɋɌɋɓɎɋɔɘɐɆɑɎɇɖɆɘɔɖɆ,Ɉ ɗɑəɝɆɏ,ɝɋ

ɐɆɑɎɇɖɎɖɆɓɎɥɘɘɋɖɒɔɒɋɘɠɖɎɒɆɘɆɐɆɈɆɈɠɍɒɔɌɓɔɗɘ.

2. ȨɗɑəɝɆɏ,ɝɋɓɥɒɆɈɠɍɒɔɌɓɔɗɘɍɆɎɍɐɑɤɝɈɆɓɋɓɆɆɈɘɔɒɆɘɎɝɓɆɘɆ

ɐɔɖɋɐɜɎɥɍɆɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ,ɘɖɥɇɈɆɘɆɍɎɘɋɒɕɋɖɆɘəɖɆɊɆɗɋ

ɎɍɒɋɖɎɗ ɕɔɊɛɔɊɥɟɘɋɖɒɔɒɋɘɠɖɎ ɊɆɗɋɓɆɕɖɆɈɎɗɠɔɘɈɋɘɓɆɘɆ

ɐɔɖɋɐɜɎɥɕɔɓɆɕɖɋɌɋɓɎɋ(ɍɆɊɆɈɆɗɋɐɔɖɎɉɎɖɆɓɆɗɘɔɏɓɔɗɘɓɆ

ɓɆɕɖɋɌɋɓɎɋɘɔɔɘɐɆɑɎɇɖɆɘɔɖɆ).

3. Ȩ ɗɑəɝɆɏ,ɝɋɒɋɓɤɘɔɓɆɋɘɆɑɔɓɓɎɥɐɆɑɎɇɖɆɘɔɖɊɆɈɆɘɆɍɎ

ɈɠɍɒɔɌɓɔɗɘ,ɗɋɈɐɑɤɝɈɆɓɋɉɔɈɆɘɆɆɈɘɔɒɆɘɎɝɓɆɐɔɖɋɐɜɎɥɍɆ

ɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ. ȸɔɉɆɈɆɘɖɥɇɈɆɊɆɗɋɍɆɊɆɊɋɘɋɒɕɋɖɆɘəɖɆɘɆɓɆ

ɗɘəɊɋɓɎɘɋɐɖɆɎɟɆ(ɘ.ɋ. ɓɆɈɛɔɊɓɎɘɋɇəɐɗɎɓɆɘɋɖɒɔɒɋɘɠɖɆ)ɎɑɎ

ɐɆɑɎɇɖɆɘɔɖɠɘɘɖɥɇɈɆɊɆ ɎɒɆɈɠɍɒɔɌɓɔɗɘɊɆ ɎɍɒɋɖɎɘɆɍɎ

ɘɋɒɕɋɖɆɘəɖɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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4. ȮɍɕɔɑɍɈɆɗɋɗɛɋɒɆɘɆ:

ȨɘɔɍɎɗɑəɝɆɏɘɋɖɒɔɒɋɘɠɖɠɘɗɋɗɈɠɖɍɈɆɗɕɖɔɈɔɊɓɎɜɎɔɘɗɠɟɎɥ

ɒɆɘɋɖɎɆɑ,ɍɆ ɐɔɏɘɔɘɎɕ ɘɋɖɒɔɊɈɔɏɐɆɋ ɕɖɋɊɓɆɍɓɆɝɋɓ

ɘɋɖɒɔɒɋɘɠɖɠɘ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȮɍɘɔɝɓɎɜɎɓɆ ɓɋɔɕɖɋɊɋɑɋɓɔɗɘɕɖɎ ɐɆɑɎɇɖɎɖɆɓɋɓɆ

ɘɋɖɒɔɊɈɔɏɐɎɈɕɋɟɗɎɍɕɔɑɍɈɆɓɋɓɆɋɘɆɑɔɓɓɎɘɋɖɒɔɊɈɔɏɐɎ

1. ȵɠɖɈɆɘɆɉɖəɕɆɐɔɒɕɔɓɋɓɘɎɓɆɓɋɔɕɖɋɊɋɑɋɓɔɗɘɋ ɗɈɠɖɍɆɓɆɗ

ɔɕɖɋɊɋɑɥɓɋɘɔɓɆ ɘɋɒɕɋɖɆɘəɖɆɘɆɈ ɕɋɟɘɆ(ɘɔɝɐɆɘɆɓɆ

ɐɆɑɎɇɖɎɖɆɓɋ):

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɊɎɗɕɋɖɗɎɥɓɆɖɋɍəɑɘɆɘɎɘɋɕɖɎɒɓɔɉɔɐɖɆɘɓɔ
ɎɍɒɋɖɈɆɓɋɓɆɎɍɛɔɊɓɔɘɔɓɆɕɖɋɌɋɓɎɋɓɆɋɘɆɑɔɓɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɐɆɑɎɇɖɎɖɆɓɋɓɆɋɘɆɑɔɓɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɊɖɋɏɚɓɆɋɘɆɑɔɓɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɐɆɑɎɇɖɎɖɆɓɋɓɆɋɘɆɑɔɓɓɎɥɈɔɑɘɒɋɘɠɖ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɊɖɋɏɚɓɆɋɘɆɑɔɓɓɎɥɈɔɑɘɒɋɘɠɖ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɕɆɖɆɍɎɘɓɎɘ.ɋ.Ɋ.ɓ. ɈɎɍɒɋɖɈɆɘɋɑɓɆɘɆɈɋɖɎɉɆ
ɓɆɈɔɑɘɒɋɘɠɖɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɘɋɒɕɋɖɆɘəɖɓɎɉɖɆɊɎɋɓɘɎɈɕɋɟɘɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘ ɐɔɒɕɋɓɗɆɜɎɥɘɆɓɆ ɘɋɒɕɋɖɆɘəɖɆɘɆɓɆ
ɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɓɆɋɘɆɑɔɓɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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2. ȨɘɔɖɆɘɆɉɖəɕɆɐɔɒɕɔɓɋɓɘɎɓɆɓɋɔɕɖɋɊɋɑɋɓɔɗɘɋ ɗɈɠɖɍɆɓɆɗ

ɔɕɖɋɊɋɑɥɓɋɘɔɓɆ ɎɍɛɔɊɓɔɘɔɓɆɕɖɋɌɋɓɎɋɓɆ ɐɆɑɎɇɖɎɖɆɓɆɘɆ

ɘɋɖɒɔɊɈɔɏɐɆ:

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɊɎɗɕɋɖɗɎɥɓɆɖɋɍəɑɘɆɘɎɘɋɕɖɎɒɓɔɉɔɐɖɆɘɓɔ

ɎɍɒɋɖɈɆɓɋɓɆ ɎɍɛɔɊɓɔɘɔɓɆɕɖɋɌɋɓɎɋɓɆ ɐɆɑɎɇɖɎɖɆɓɆɘɆ

ɘɋɖɒɔɊɈɔɏɐɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɐɆɑɎɇɖɎɖɆɓɋɓɆɋɘɆɑɔɓɓɎɥɈɔɑɘɒɋɘɠɖ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɊɖɋɏɚɓɆɋɘɆɑɔɓɓɎɥɈɔɑɘɒɋɘɠɖ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɕɆɖɆɍɎɘɓɎɘ.ɋ.Ɋ.ɓ. ɈɎɍɒɋɖɈɆɘɋɑɓɆɘɆɈɋɖɎɉɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɎɍɕɔɑɍɈɆɓɎɘɋɐɔɒɕɋɓɗɆɜɎɔɓɓɎɕɖɔɈɔɊɓɎɜɎ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘ ɐɔɒɕɋɓɗɆɜɎɥɘɆɓɆ ɘɋɒɕɋɖɆɘəɖɆɘɆɓɆ

ɗɘəɊɋɓɎɘɋɐɖɆɎɟɆɓɆɐɆɑɎɇɖɎɖɆɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘɔɘɐɑɔɓɋɓɎɋɘɔɓɆɘɋɒɕɋɖɆɘəɖɆɘɆɈ ɕɋɟɘɆ

(ɔɕɖɋɊɋɑɋɓɆɔɘɕɠɖɈɆɘɆɉɖəɕɆɐɔɒɕɔɓɋɓɘɎ)

ÅɓɋɔɕɖɋɊɋɑɋɓɔɗɘɔɘ ɓɋɛɔɒɔɉɋɓɓɔɗɘɓɆ ɕɖɔɈɔɊɓɎɜɎɘɋɓɆ

ɐɆɑɎɇɖɎɖɆɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ

Online семинар, БИМ, гр. София, 29.06.2021 г. 43



ȴɇɎɐɓɔɈɋɓɔɓɆɏ-ɉɔɑɋɒɎɘɋɐɔɒɕɔɓɋɓɘɎɓɆɓɋɔɕɖɋɊɋɑɋɓɔɗɘɗɆɘɋɍɎ,

ɊɠɑɌɆɟɎɗɋ ɓɆ ɘɋɒɕɋɖɆɘəɖɓɎɉɖɆɊɎɋɓɘɎɈ ɕɋɟɘɆɎ ɓɆ

ɓɋɛɔɒɔɉɋɓɓɔɗɘɓɆɕɖɔɈɔɊɓɎɜɎɘɋɓɆɐɆɑɎɇɖɎɖɆɓɆɘɆɘɋɖɒɔɊɈɔɏɐɆ

(ɐɔɉɆɘɔɘɥɋɔɘɓɋɇɑɆɉɔɖɔɊɓɎɒɋɘɆɑɎ).

ȳɋɗɋɕɖɋɕɔɖɠɝɈɆɐɆɘɔɋɘɆɑɔɓɓɆɘɋɖɒɔɊɈɔɏɐɆɊɆɗɋɎɍɕɔɑɍɈɆ

ɘɆɐɆɈɆɔɘɓɋɇɑɆɉɔɖɔɊɓɎɒɋɘɆɑɎ,ɓɋɏɓɎɥɘɊɖɋɏɚɎɛɎɗɘɋɖɋɍɎɗɟɋ

əɈɋɑɎɝɆɘɍɓɆɝɎɘɋɑɓɔɓɋɔɕɖɋɊɋɑɋɓɔɗɘɘɆ.

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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ȧɑɆɉɔɊɆɖɥ ɍɆ ɈɓɎɒɆɓɎɋɘɔ!

ȧɠɑɉɆɖɗɐɎ ɎɓɗɘɎɘəɘ
ɕɔ ɒɋɘɖɔɑɔɉɎɥ
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