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ɀonitoring 
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ɇɞ monitoring ŬűɞɟɎ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ Űɖ 

ůɡɔəɏɜŰɟɤůɖ ůŰɞɘɢŮɑɤɜ ˊɞɡ ŬɝɘɞɚɞɔɞɨɜŰŬɘ əŬɘ 

ŮɟɛɖɜŮɨɞɜŰŬɘ, ɛŮ ůəɞˊɧ Űɖɜ ɏɔəŬɘɟɖ ŭɘŬˊɑůŰɤůɖ 

Űɤɜ ɧˊɞɘɤɜ ŬˊɞəɚɑůŮɤɜ Ŭˊɧ Űɞ űɡůɘɞɚɞɔɘəɧ əŬɘ

Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŬɜŰɘɛŮŰɩˊɘůɐ Űɞɡɠ.
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ɀŮ Űɞ monitoring ŬɝɘɞɚɞɔɞɨɛŮ Űɖɜ ɔŮɜɘəɧŰŮɟɖ əŬŰɎůŰŬůɖ Űɞɡ

ŬɟɟɩůŰɞɡ əŬɘ Űɖ ŭɟɎůɖ Űɤɜ ɢɞɟɖɔɞɨɛŮɜɤɜ űŬɟɛɎəɤɜ

ȺɚɏɔɢɞɜŰŬɠ

ɇɘɠ ɕɤŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ əŬɟŭɘɎɠ 

Űɞɡ ŮɔəŮűɎɚɞɡ

Űɤɜ ɜŮűɟɩɜ

Űɞɡ ɐˊŬŰɞɠ 
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ȸȷɆȽȾɃ MONITORING 
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ɇɞ monitoring ɟɞɡŰɑɜŬɠ  ŬˊɞŰŮɚŮɑ Űɖɜ ŮˊɏəŰŬůɖ

Űɖɠ űɡůɘəɐɠ ŮɝɏŰŬůɖɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ 

Ůˊɘůəɧˊɖůɖ, Űɖɜ ɣɖɚɎűɖůɖ, Űɖɜ Ůˊɑəɟɞɡůɖ əŬɘ Űɖɜ ŬəɟɧŬůɖ
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ȾŬɜɏɜŬ Ůɑŭɞɠ monitoring ŭŮɜ ɡˊɞəŬɗɘůŰɎ Űɖɜ

ɧɟŬůɖ Űɖɜ Ŭűɐ əŬɘ Űɖ ŭɘŬɑůɗɖůɖ Űɞɡ ɜɞůɖɚŮɡŰɐ
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Ⱥˊɘůəɧˊɖůɖ

ȹɏɟɛŬ, ɁɨɢɘŬ, ȸɚŮɜɜɞɔɧɜɞɘ, ɄŮŭɑɞ, ȾɘɜɐůŮɘɠ, ɀɎŰɘŬ

ɊɖɚɎűɖůɖ

ȹɏɟɛŬ, Ɇűɡɔɛɧɠ, ɀɨŮɠ

Ⱥˊɑəɟɞɡůɖ

ɆŰɧɛŬɢɞɠ, ŪɩɟŬəŬɠ

ȷəɟɧŬůɖ

ŪɩɟŬəŬɠ, ȷɟŰɖɟɘŬəɐ ˊɑŮůɖ

ȺɜŰɧˊɘůɖ Űɞɡ ɟɘɜɞɔŬůŰɟɘəɞɨ əŬɗŮŰɐɟŬ
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ȸŬůɘəɧ monitoring

ɆűɡɔɛɞɛŬɜɧɛŮŰɟɞ

ȼȾũɟɎűɖɛŬ

ɄŬɚɛɘəɧ ɞɝɨɛŮŰɟɞ
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ɆűɡɔɛɞɛŬɜɧɛŮŰɟɞ
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ɀŮŰɟɎŮɘ Űɖɜ ˊɑŮůɖ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ŬˊɞűɟŬɢɗŮɑ

ɏɜŬ ɛŮɔɎɚɞ ŬɔɔŮɑɞ ůŰŬ ɎəɟŬ. Ƀ ŬŮɟɞɗɎɚŬɛɞɠ Űɞɡ 

ˊŮɟɘɓɟŬɢɘɞɜɑɞɡ ˊɞɡ ŰɞˊɞɗŮŰŮɑŰŬɘ ˊɎɜɤ ůŰɖɜ ŬɟŰɖɟɑŬ,

ŮəˊŰɨůůŮŰŬɘ ɛɏɢɟɘɠ ɧŰɞɡ ɖ ˊɑŮůɖ ˊɞɡ ŬůəŮɑŰŬɘ ɡˊŮɟɓŮɑ Űɖ 

ɆɡůŰɞɚɘəɐ.



13

ȼɚŮəŰɟɞəŬɟŭɘɞɔɟɎűɖɛŬ

Ɇɡɜɐɗɤɠ Űɟɘɩɜ ŬˊŬɔɤɔɩɜ, ɛŮ Űɖɜ ŬˊŬɔɤɔɐ ȽȽ ɜŬ 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ.

Ʌɡɗɛɧɠ-ȱɢɞɠ

ɀŮŰŬɓɞɚɏɠ Űɞɡ ST
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Ƀɘ ɟɡɗɛɘəɏɠ ůɡůŰɞɚɏɠ Űɖɠ ŬɟɘůŰŮɟɎɠ əɞɘɚɑŬɠ ɞŭɖɔɞɨɜ ůŮ ůűɡɔɛɘəɏɠ 

ŬɟŰɖɟɘŬəɏɠ ˊɘɏůŮɘɠ. ȼ ɛɏɔɘůŰɖ ˊɑŮůɖ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ůɡůŰɞɚɘəɐɠ ůɨůˊŬůɖɠ, ŮɑɜŬɘ ɖ ůɡůŰɞɚɘəɐ ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ 

(ɆȷɄ),Ůɜɩ ɖ ɢŬɛɖɚɐ ˊɑŮůɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘŬůŰɞɚɘəɐɠ ɢɎɚŬůɖɠ 

ŮɑɜŬɘ ɖ ŭɘŬůŰɞɚɘəɐ ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ (ȹȷɄ).
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ɄɑŮůɖ ůűɡɔɛɞɨ ŮɑɜŬɘ ɖ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɤɜ ůɡůŰɞɚɘəɩɜ əŬɘ Űɤɜ 

ŭɘŬůŰɞɚɘəɩɜ ˊɘɏůŮɤɜ. Ⱥɜɩ ɛɏůɖ ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ (ɀȷɄ) ŮɑɜŬɘ ɖ 

ŬɜŬɔɧɛŮɜɖ ůŰɞ ɢɟɧɜɞ ɛɏůɖ Űɘɛɐ Űɤɜ ŬɟŰɖɟɘŬəɩɜ ˊɘɏůŮɤɜ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Ůɜɧɠ əŬɟŭɘŬəɞɨ əɨəɚɞɡ.

ɀȷɄ = ɆȷɄ + 2ȹȷɄ

3
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ȾŬɗɩɠ Űɞ ůűɡɔɛɘəɧ əɨɛŬ ɛŮŰŬəɘɜŮɑŰŬɘ ˊŮɟɘűŮɟɘəɎ əŬŰɎ ɛɐəɞɠ Űɞɡ 

ŬɟŰɖɟɘŬəɞɨ ŭɏɜŰɟɞɡ, ɖ ŬɜŰŬɜɎəɚŬůɖ Űɞɡ əɨɛŬŰɞɠ ŬɚɚɞɘɩɜŮɘ Űɖɜ 

əɡɛɛŬŰɞɛɞɟűɐ Űɖɠ ˊɑŮůɖɠ, ɞŭɖɔɩɜŰŬɠ ůŮ ɡˊŮɟŮəŰɑɛɖůɖ Űɖɠ ůɡůŰɞɚɘəɐɠ 

əŬɘ Űɖɠ ůűɡɔɛɘəɐɠ ˊɑŮůɖɠ ŬɜŰɑůŰɞɘɢŬ.
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ɇȺɉɁȽȾȺɆ ɀȺɇɅȼɆȼɆ ɇȼɆ ȷɅɇȼɅȽȷȾȼɆ ɄȽȺɆȼɆ
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ɊɖɚɎűɖůɖ

ȼ ůɡůŰɞɚɘəɐ ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɘůɗŮɑ ɛŮ ɤɠ 

Ŭəɞɚɞɨɗɤɠ:

ɊɖɚɎűɖůɖ ˊŮɟɘűŮɟɘəɞɨ ůűɡɔɛɞɨ.

ɇɞˊɞɗɏŰɖůɖ əŬɘ ˊɚɐɟɤůɖ ɛɘŬɠ ˊŮɟɘɢŮɘɟɑŭŬɠ əŮɜŰɟɘəɎ Űɞɡ ůűɡɔɛɞɨ ɏɤɠ 

ɧŰɞɡ ŬˊɞəɚŮɘůɗŮɑ ɖ ŬɘɛŬŰɘəɐ ɟɞɐ.

ȺɚɎŰŰɤůɖ Űɖɠ ˊɑŮůɖɠ Űɖɠ ˊŮɟɘɢŮɘɟɑŭŬɠ əŬŰɎ 2 mm Hg ɐ 3 mm Hg, ŬɜɎ 

ůűɡɔɛɧ.

ɀɏŰɟɖůɖ Űɖɠ ˊɑŮůɖɠ Űɖɠ ˊŮɟɘɢŮɘɟɑŭŬɠ ůŰɖɜ ɞˊɞɑŬ ɣɖɚŬűɩɜŰŬɘ əŬɘ ˊɎɚɘ 

ɞɘ ůűɨɝŮɘɠ.
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ɀȺȽɃɁȺȾɇȼɀȷɇȷ

ɈˊɞŮəŰɑɛɖůɖ Űɖɠ ůɡůŰɞɚɘəɐɠ ˊɑŮůɖɠ, ɚɧɔɤ ɛɖ əŬɚɐɠ ŮɡŬɘůɗɖůɑŬɠ Űɖɠ 

Ŭűɐɠ əŬɘ Űɖɠ əŬɗɡůŰɏɟɖůɖɠ Űɖɠ ɟɞɐɠ ɛŮŰŬɝɨ Űɖɠ ˊŮɟɘɢŮɘɟɑŭŬɠ əŬɘ Űɞɡ 

ůɖɛŮɑɞɡ ɣɖɚɎűɖůɖɠ ˊŮɟɘűŮɟɘəɩɜ ůűɨɝŮɤɜ.

ȼ ɣɖɚɎűɖůɖ ŭŮɜ ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ŭɘŬůŰɞɚɘəɐ əŬɘ əŬŰôŮˊɏəŰŬůɖ Űɖ ɛɏůɖ 

ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ.
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ȾŬɗŮŰɐɟŬɠ Doppler

Ƀ ŬɘůɗɖŰɐɟŬɠ Doppler ŬɜŰɘəŬɗɘůŰɎ ɞɡůɘŬůŰɘəɎ ŰŬ ŭɎəŰɡɚɎ ɛŬɠ 

əŬɗɘůŰɩɜŰŬɠ Űɖ ɛɏŰɟɖůɖ Űɖɠ ŬɟŰɖɟɘŬəɐɠ ˊɑŮůɖɠ ŬɟəŮŰɎ ŮɡŬɑůɗɖŰɖ ɩůŰŮ 

ɜŬ ɢɟɖůɘɛŮɨŮɘ ůŮ ˊŬɢɨůŬɟəɞɡɠ, ˊŬɘŭɘɎ əŬɘ ŬɟɟɩůŰɞɡɠ ůŮ əŬŰŬˊɚɖɝɑŬ. 
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ɇŬɚŬɜŰɤůɘɛŮŰɟɑŬ

Ƀɘ ŬɟŰɖɟɘŬəɏɠ ůűɨɝŮɘɠ ˊɟɞəŬɚɞɨɜ ŰŬɚŬɜŰɩůŮɘɠ ůŰɖɜ ˊɑŮůɖ Űɖɠ 

ˊŮɟɘɢŮɘɟɑŭŬɠ. Ƀɘ ŰŬɚŬɜŰɩůŮɘɠ ŮɑɜŬɘ ɛɘəɟɏɠ Ŭɜ ɖ ˊŮɟɘɢŮɘɟɑŭŬ ɏɢŮɘ 

ˊɚɖɟɤɗŮɑ ˊɎɜɤ Ŭˊɧ Űɖ ůɡůŰɞɚɘəɐ ˊɑŮůɖ. Ƀɘ ŰŬɚŬɜŰɩůŮɘɠ ŬɡɝɎɜɞɡɜ 

ůɖɛŬɜŰɘəɎ ɧŰŬɜ ɖ ˊɑŮůɖ Űɖɠ ˊŮɟɘɢŮɘɟɑŭŬɠ ŮɚŬŰŰɩɜŮŰŬɘ ůŰŬ ŮˊɑˊŮŭŬ Űɖɠ 

ůɡůŰɞɚɘəɐɠ ˊɑŮůɖɠ əŬɘ ɞɘ ůűɨɝŮɘɠ ɛŮŰŬŭɑŭɞɜŰŬɘ ůŮ ɧɚɖ Űɖɜ ˊŮɟɘɢŮɘɟɑŭŬ.

ɇŬ ŬɡŰɧɛŬŰŬ monitorsŰɖɠ ŬɟŰɖɟɘŬəɐɠ ˊɑŮůɖɠ, ɛŮŰɟɞɨɜ ɖɚŮəŰɟɞɜɘəɎ Űɘɠ 

ˊɘɏůŮɘɠ ůŰɘɠ ɞˊɞɑŮɠ ŬɚɚɎɕŮɘ Űɞ Ůɨɟɞɠ ŰŬɚɎɜŰɤůɖɠ. ȰɜŬɠ 

ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐɠ ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ůɡůŰɞɚɘəɐ, ɛɏůɖ əŬɘ ŭɘŬůŰɞɚɘəɐ 

ˊɑŮůɖ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬɜ Ŭɚɔɧɟɘɗɛɞ.

(ɀɏɗɞŭɞɠ Ůəɚɞɔɐɠ ɔɘŬ Űɖɜ ŬɡŰɧɛŬŰɖ ɛɏŰɟɖůɖ Űɖɠ ˊɑŮůɖɠ).
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Ⱦɚɘɜɘəɏɠ ŮˊɘůɖɛɎɜůŮɘɠ

ȼ ůˊɞɡŭŬɘɧŰɖŰŬ Űɖɠ ɛɏŰɟɖůɖɠ Űɖɠ ŬɟŰɖɟɘŬəɐɠ ˊɑŮůɖɠ ɏɔəŮɘŰŬɘ ůŰɞ ɞŰɘ 

ŬɜŰŬɜŬəɚɎ Űɖɜ ŮˊŬɟəɐ ɐ ɧɢɘ ŬɘɛɎŰɤůɖ Űɤɜ ɞɟɔɎɜɤɜ. ȼ ɟɞɐ ɧɛɤɠ 

ŮɝŬɟŰɎŰŬɘ əŬɘ Ŭˊɧ Űɖɜ ŬɜŰɑůŰŬůɖ Űɤɜ ŬɔɔŮɑɤɜ.

Ʌɞɐ = əɚɑůɖ ˊɑŮůɖɠ 

ȷɔɔŮɘŬəɏɠ ŬɜŰɘůŰɎůŮɘɠ
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ȺɄȽȿɃũȼ ɇɃɈ ɆɋɆɇɃɈ ɀȺũȺŪɃɈɆ ɄȺɅȽɉȺȽɅȽȹȷɆ
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Ƀ ŮɚŬůŰɘəɧɠ ŬŮɟɞɗɎɚŬɛɞɠ Űɖɠ ˊŮɟɘɢŮɘɟɑŭŬɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮəŰŮɑɜŮŰŬɘ 

ŰɞɡɚɎɢɘůŰɞɜ ůŰɞ ɛɘůɧ Űɖɠ ˊŮɟɘɛɏŰɟɞɡ Űɞɡ Ɏəɟɞɡ əŬɘ Űɞ ˊɚɎŰɞɠ Űɖɠ 

ˊŮɟɘɢŮɘɟɑŭŬɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 20% ɤɠ 50% ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ Űɖ 

ŭɘɎɛŮŰɟɞ Űɞɡ Ɏəɟɞɡ. 

ȷɜ ŭɘŬŰŮɑɜɞɡɛŮ ŰɟŮɘɠ ˊŮɟɘɢŮɘɟɑŭŮɠ Űɟɘɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ɛŮɔŮɗɩɜ ȷ ȸ ũ , 

ɧˊɞɡ ȷ< B< ũ , ůŰɖɜ ɑŭɘŬ ˊɑŮůɖ, ȼ ůŰŮɜɧŰŮɟɖ ˊŮɟɘɢŮɘɟɑŭŬ ȷ, ɗŬ 

ŬˊŬɘŰɐůŮɘ ɛŮɔŬɚɨŰŮɟɖ əŬɘ ɖ ˊɚŬŰɨŰŮɟɖ ɛɘəɟɧŰŮɟɖ ˊɑŮůɖ ɔɘŬ ɜŬ 

ůɡɛˊɘɏůɞɡɜ Űɖ ɓɟŬɢɘɧɜɘɞ ŬɟŰɖɟɑŬ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ əŬɗɞɟɘůɗŮɑ ɖ 

ůɡůŰɞɚɘəɐ ˊɑŮůɖ. 
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Ʉɞɚɨ ůŰŮɜɐ ˊŮɟɘɢŮɘɟɑŭŬ ɗŬ ɞŭɖɔɐůŮɘ ůŮ ɛŮɔɎɚɖ ɡˊŮɟŮəŰɑɛɖůɖ Űɖɠ 

ůɡůŰɞɚɘəɐɠ ˊɑŮůɖɠ, Ůɜɩ űŬɟŭɨŰŮɟɖ ˊŮɟɘɢŮɘɟɑŭŬ ɗŬ ɡˊɞŮəŰɘɛɐůŮɘ Űɖ 

ůɡůŰɞɚɘəɐ ˊɑŮůɖ. ɇɞ ŮəŰɘɛɩɛŮɜɞ ůűɎɚɛŬ ɛŮ ˊŮɟɘɢŮɘɟɑŭŬ 20% ˊɘɧ 

űŬɟŭɘɎ ŭŮɜ ŮɑɜŬɘ Űɧůɞ ůɖɛŬɜŰɘəɧ ɧůɞ ɛŮ ɛɘŬ ˊŮɟɘɢŮɘɟɑŭŬ 20% ˊɘɞ ůŰŮɜɐ 
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ȼȿȺȾɇɅɃȾȷɅȹȽɃũɅȷūȼɀȷ

ȼ Ůˊɘɚɞɔɐ Űɖɠ ŬˊŬɔɤɔɐɠ əŬɗɞɟɑɕŮɘ əŬɘ Űɖ ŭɘŬɔɜɤůŰɘəɐ ŮɡŬɘůɗɖůɑŬ Űɞɡ 

ɖɚŮəŰɟɞəŬɟŭɘɞɔɟŬűɐɛŬŰɞɠ. ȼ ŬˊŬɔɤɔɐ 2 ˊɟɞŰɘɛɎŰŬɘ, ŭɘɧŰɘ ɞ 

ɖɚŮəŰɟɘəɧɠ Űɖɠ ɎɝɞɜŬɠ ŮɑɜŬɘ ˊŬɟɎɚɚɖɚɞɠ ˊɟɞɠ Űɞɡɠ əɧɚˊɞɡɠ ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɜŬ ˊŬɟɎɔɞɜŰŬɘ ŰŬ ɡɣɖɚɧŰŮɟŬ əɨɛŬŰŬ Ʌ, Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ 

Ɏɚɚɖ ŬˊŬɔɤɔɐ.
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Ƀ ɖɚŮəŰɟɞəŬɟŭɘɞɔɟɎűɞɠ ɏɟɢŮŰŬɘ ůŮ ŮˊŬűɐ ɛŮ Űɞ ůɩɛŬ Űɞɡ ŬůɗŮɜɞɨɠ 

ŭɘŬɛɏůɞɡ ɖɚŮəŰɟɞŭɑɤɜ AgCl. ȼ ˊɞɘɧŰɖŰŬ Űɖɠ Ŭɔɩɔɘɛɞɡ ɔɏɚɖɠ 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɚŬŰŰɤɗŮɑ ɖ ɖɚŮəŰɟɘəɐ ŬɜŰɑůŰŬůɖ Űɞɡ ŭɏɟɛŬŰɞɠ 

ŬˊɞŰŮɚŮɑ əɟɘŰɐɟɘɞ Ůˊɘɚɞɔɐɠ Űɤɜ ɖɚŮəŰɟɞŭɑɤɜ. ȼ ɖɚŮəŰɟɘəɐ ŬɜŰɑůŰŬůɖ 

ɛŮɘɩɜŮŰŬɘ ˊŮɟŬɘŰɏɟɤ ɛŮ ŬˊɞɛɎəɟɡɜůɖ Űɞɡ ůɛɐɔɛŬŰɞɠ ɛŮ əɎˊɞɘɞ 

ŭɘŬɚɡŰɘəɧ ɛɏůɞ ˊ.ɢ. ɓŮɜɕɑɜɖ ˊɟɘɜ Űɖɜ Ůˊɘəɧɚɚɖůɖ Űɤɜ ɖɚŮəŰɟɞŭɑɤɜ 

(ŭɑůəɤɜ).  
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ūɡůɘɞɚɞɔɘəɧɠ űɚŮɓɞəɞɛɓɘəɧɠ ɟɡɗɛɧɠ
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ūɚŮɓɞəɞɛɓɘəɐ ŰŬɢɡəŬɟŭɑŬ 

(ɛŮ 1ɞɡ ɓŬɗɛɞɨ əɞɚˊɞəɞɘɚɘŬəɧ ŬˊɞəɚŮɘůɛɧ)

ūɚŮɓɞəɞɛɓɘəɐ ɓɟŬŭɡəŬɟŭɑŬ
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ȰɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ



31

Ⱦɞɚˊɘəɐ ɛŬɟɛŬɟɡɔɐ

ȾɞɘɚɘŬəɐ ɛŬɟɛŬɟɡɔɐ
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ɄɟɞɗŬɜɎŰɘŮɠ ůɡůŰɞɚɏɠ

ȾŬɟŭɘŬəɏɠ ɛŬɚɎɝŮɘɠ


