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ʕʂʆʃʆɻʆ-ʌʀɿʀʆʃʆɻʀʏɽʉʂʆɻʆ 

ʆʇʈɽɼɽʃɽʅʀʗ  ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ 

ɼʈɽɺʆʉʊʆʗ.

ʄʦʣʯʘʥʦʚ ɸ.ɻ.

ʀʥʩʪʠʪʫʪ ʣʝʩʦʚʝʜʝʥʠʷ ʈɸʅ, ʋʩʧʝʥʩʢʦʝ



ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʜʣʷ 

ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʠʭʩʷ 

ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʩʚʝʪʘ, ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ), ʘ ʪʘʢʞʝ 

ʘʥʘʣʠʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʤʝʪʦʜʠʢʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʜʨʝʚʦʩʪʦʷ ʟʘ ʥʝʙʦʣʴʰʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

(ʩʫʪʢʠ, ʤʝʩʷʮʳ). 

ʕʢʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ.



ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩ    

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʩʣʫʞʘʪ ʥʝʩʢʦʣʴʢʦ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ:

ɻʨʦʩʩ-ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (GPP) ʠʣʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ(ʌʇ) 

ʅʝʪʪʦ- ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ 

(NPP = GPP-Ra)

Ra ïʜʳʭʘʥʠʝ ʘʚʪʦʪʨʦʬʦʚ (ʥʦʯʥʦʝ ʜʳʭʘʥʠʝ 

ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʦʚ, ʜʳʭʘʥʠʝ ʚʝʪʚʝʡ, ʩʪʚʦʣʦʚ ʠ 

ʢʦʨʥʝʡ)

ʅʝʪʪʦ- ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ 

(NEP= NPP -Rs).   Rs ïʜʳʭʘʥʠʝ ʧʦʯʚʳ



ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶʧʨʦʜʫʢʪʠʚʥʦʩʪʴ(ʌʇ)

ʦʧʨʝʜʝʣʷʶʪʥʘʦʩʥʦʚʝʠʟʤʝʨʝʥʠʷʛʘʟʦʦʙʤʝʥʘ.

ʆʙʳʯʥʦʛʘʟʦʦʙʤʝʥʦʧʨʝʜʝʣʷʝʪʩʷʥʘʦʪʜʝʣʴʥʦʤ

ʣʠʩʪʝʚʪʝʯʝʥʠʝʢʦʨʦʪʢʦʛʦʧʨʦʤʝʞʫʪʢʘʚʨʝʤʝʥʠ

ɼʣʧ̫ʦʣʫʯʝʥʠʷʢʦʥʝʯʥʦʛʦʨʝʟʫʣʴʪʘʪʘ-ʩʫʤʤʘʨʥʦʛʦ

ʢʦʣʠʯʝʩʪʚʘʉʆ2 ʧʦʛʣʦʱʝʥʥʦʛʦʜʨʝʚʦʩʪʦʝʤʟʘʛʦʜ,

ʧʦʣʫʯʝʥʥʳʝʚʪʝʯʝʥʠʝʩʝʟʦʥʘʜʘʥʥʳʝʩʫʤʤʠʨʫʶʪʩʷ

(ʠʣʠʨʘʩʩʯʠʪʳʚʘʝʪʩʷʟʘʚʠʩʠʤʦʩʪʴ)ʠʫʤʥʦʞʘʶʪʩʷ

ʥʘʧʦʚʝʨʭʥʦʩʪʴʠʣʠʤʘʩʩʫʣʠʩʪʴʝʚʚʬʠʪʦʮʝʥʦʟʘ.

ʊʘʢʠʤʦʙʨʘʟʦʤ,ʢʦʣʠʯʝʩʪʚʦʉʆ2, ʧʦʛʣʦʱʝʥʥʦʝ

ʬʠʪʦʮʝʥʦʟʦʤʷʚʣʷʝʪʩʩ̫ʫʤʤʦʡʤʥʦʛʠʭ

ʢʦʤʧʦʥʝʥʪʦʚ,ʠʟʤʝʨʷʝʤʳʭʩʥʝʚʳʩʦʢʦʡʪʦʯʥʦʩʪʴʶ

(ʚʣʫʯʰʝʤʩʣʫʯʘʝ5-10%).



ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʵʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ ʢʦʨʦʪʢʠʝ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠ ʚʢʣʘʜ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʚ ʦʙʱʠʡ 

ʢʨʫʛʦʚʦʨʦʪ ʉʆ2, ʝʛʦ ʜʠʥʘʤʠʢʫ, ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ 

ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʚʢʣʘʜ 

ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʜʳʭʘʥʠʷ ʨʘʟʥʳʭ ʦʨʛʘʥʦʚ 

(ʣʠʩʪʴʝʚ, ʩʪʝʙʣʝʡ, ʩʪʚʦʣʦʚ, ʚʝʪʚʝʡ ʠ 

ʢʦʨʥʝʡ) ʚ ʩʫʤʤʘʨʥʳʡ ʛʘʟʦʦʙʤʝʥ ʉʆ2 

ʬʠʪʦʮʝʥʦʟʘ.



ʇʨʠ ʦʮʝʥʢʝ ʌʇ ʜʨʝʚʦʩʪʦʷ ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ 

ʣʠʩʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, 

ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʌʇ ʚʩʝʛʦ ʜʨʝʚʦʩʪʦʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʚʦʧʨʦʩʦʚ. 

1. ʀʟʤʝʨʠʪʴ ʤʘʩʩʫ ʠʣʠ ʧʣʦʱʘʜʴ ʣʠʩʪʚʳ ʚ ʜʨʝʚʦʩʪʦʝ.

2. ʆʮʝʥʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʢ ʢʘʞʜʦʤʫ 

ʣʠʩʪʫ ʚ ʬʠʪʦʮʝʥʦʟʝ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʬʦʪʦʩʠʥʪʝʟʘ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ ʫ ʣʠʩʪʴʝʚ ʚʳʨʦʩʰʠʭ ʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʩʚʝʪʦʚʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ (ʩʚʝʪʦʚʳʝ ʠ 

ʪʝʥʝʚʳʝ ʣʠʩʪʴʷ), ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʣʠʩʪʘ 

ʦʪ ʫʛʣʘ ʢʨʝʧʣʝʥʠʷ ʝʛʦ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

4. ʆʮʝʥʠʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚ 

ʪʝʯʝʥʠʝ ʜʥʷ, ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.



ʉʚʝʪʦʚʳʝ ʢʨʠʚʳʝ ʬʦʪʦʩʠʥʪʝʟʘ 

ʩʦʩʥʳ ʜʣʷ ʭʚʦʠ 2-ʛʦ ʛʦʜʘ ʠʟ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ ʧʦʣʦʛʘ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʚʝʛʝʪʘʮʠʠ: 1 - 11. VI. 1974; 2 - 30. IV. 

1974; 3 - 21. X. 1974

ʉʚʝʪʦʚʳʝʢʨʠʚʳʝʬʦʪʦʩʠʥʪʝʟʘ

ʙʝʨʝʟʚr ʪʨʝʭʩʣʦʷʭʧʦʣʦʛʘ,

ʚʝʨʭʥʝʤï1,ʩʨʝʜʥʝʤï2ʠ

ʥʠʞʥʝʤï3.
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ʉʚʝʪʦʚʳʝ ʢʨʠʚʳʝ ʬʦʪʦʩʠʥʪʝʟʘ ʣʠʩʪʴʝʚ ʜʫʙʘ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ 

(1), ʚ ʧʦʣʫʜʝʥʥʳʝ (2) ʠ ʚ ʧʦʩʣʝʧʦʣʫʜʝʥʥʳʝ (3) ʧʨʠ ʜʝʬʠʮʠʪʝ 

ʚʣʘʛʠ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-2 ʤ: (ɸ) ï1.5 ʄʇʘ;(ɹ) -2.2 ʜʦ ï3.3 ʄʇʘ. 



ʀʟʤʝʥʯʠʚʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʜʫʙʘ

ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ

ɼʥʝʚʥʦʡ ʭʦʜ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʤʘʣʦʦʙʣʘʯʥʳʝ ʜʥʠʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ (ʧʨʝʜʨʘʩʩʚʝʪʥʳʡ ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ-

ɣ): ɣ= -0.9ʄʇʘ (1); ɣ= -2,2ʄʇʘ(2); ɣ= -3,3ʄʇʘ(3).



ʃʠʩʪʴʷ ʥʘ ʩʪʝʙʣʝ ʠʣʠ ʧʦʙʝʛʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʟʘʪʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʝ, ʯʪʦʙʳ ʫʯʝʩʪʴ 

ʚʟʘʠʤʦʟʘʪʝʥʝʥʠʝ ʣʠʩʪʴʝʚ ʥʘ ʦʙʣʠʩʪʚʝʥʥʳʭ 

ʧʦʙʝʛʘʭ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʝʥʠʝ 

ʬʦʪʦʩʠʥʪʝʟʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʙʣʠʩʪʚʝʥʥʳʭ 

ʧʦʙʝʛʘʭ. ʂʨʦʤʝ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʥʘ 

ʦʙʣʠʩʪʚʝʥʥʦʤ ʧʦʙʝʛʝ ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʧʣʦʱʘʜʴ 

ʧʨʦʝʢʮʠʠ ʦʙʣʠʩʪʚʝʥʥʦʛʦ ʧʦʙʝʛʘ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 



ʀʤʝʷ ʧʣʦʱʘʜʴ ʧʨʦʝʢʮʠʠ ʧʦʙʝʛʘ, 

ʧʨʦʧʫʩʢʘʥʠʝ ʠ ʦʪʨʘʞʝʥʠʝ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʦʙʣʠʩʪʚʝʥʥʦʛʦ ʧʦʙʝʛʘ ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʧʦʛʣʦʱʝʥʠʝ ʌɸʈ 

ʠʩʩʣʝʜʫʝʤʳʤ ʧʦʙʝʛʦʤ. 

ɼʣʷ ʩʦʩʥʦʚʦʛʦ ʦʭʚʦʝʥʥʦʛʦ ʧʦʙʝʛʘ 

ʧʨʦʮʝʥʪ  ʧʦʛʣʦʱʝʥʠʷ ʌɸʈ ʦʧʨʝʜʝʣʷʣʠ 

ʚ ʬʦʪʦʠʥʪʝʥʛʨʠʨʫʶʱʝʡ ʩʬʝʨʝ 

ʜʠʘʤʝʪʨʦʤ 40 ʩʤ. 

(ʄʦʣʯʘʥʦʚ, ʍʘʟʘʥʦʚ, 1975)



ʉʚʝʪʦʚʘʷ ʢʨʠʚʘʷ ʬʦʪʦʩʠʥʪʝʟʘ:  ɸ ïʫ ʣʠʩʪʴʝʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (1), ʚʝʨʪʠʢʘʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ (2) 

ʠ ʦʙʣʠʩʪʚʝʥʥʦʛʦ ʧʦʙʝʛʘ (3)



ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʬʦʪʦʩʠʥʪʝʟʫ ʧʦʣʫʯʘʣʠ 

ʥʝ ʥʘ ʦʪʜʝʣʴʥʦʤ ʣʠʩʪʝ, ʘ ʥʘ ʦʙʣʠʩʪʚʝʥʥʦʤ (ʦʭʚʦʝʥʥʦʤ) 

ʩʪʝʙʣʝ (ʧʦʙʝʛʝ). ʆʙʳʯʥʦ, ʜʣʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʟʘʚʠʩʠʤʦʩʪʴ  ʬʦʪʦʩʠʥʪʝʟʘ ʦʪ ʩʚʝʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʘʚʠʩʠʤʦʩʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʦʪ ʧʘʜʘʶʱʝʡ ʥʘ 

ʦʙʣʠʩʪʚʝʥʥʳʡ ʧʦʙʝʛ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘ ʚʝʩʴ 

ʩʚʝʪʦʚʦʡ ʜʝʥʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʦʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ 

ʪʝʯʝʥʠʝ ʜʥʷ, ʢʦʪʦʨʘʷ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʟʘ ʜʝʥʴ ʦʪ 

ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ



ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʜʫʙʘ ʥʘ ʬʦʥʝ ʦʢʨʫʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ
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ʢʢʘʣ/ʩʤ2ʜʄʇʘ ʪʝʤʧʝʨʘʪʕʢʩʧʝʨ.ʤʛʉʆ2/ʜʤ2ʜʨʘʩʯʝʪ.ʤʛʉʆ2/ʜʤ2ʜ



Ph = -0.001*Q2 + 0.672*Q ï113.6*P2 + 

102.07*Pï0.271*ʊ2 + 15.42*T ï138.6;    

R2=0.77

ɻʜʝ: Q ïʠʥʪʝʛʨʘʣʴʥʘʷ ʩʦʣʥʝʯʥʘʷ 

ʨʘʜʠʘʮʠʷ,  ʢʘʣ ʩʤ-2ʜʝʥʴ-1, 

Pïʧʨʝʜʨʘʩʩʚʝʪʥʳʡ ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʣʠʩʪʘ,  ʄʇʘ;   

T ïʩʨʝʜʥʷʷ ʟʘ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ,  ʦʉ.
ʆʜʥʘʢʦ,  ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʝʨʝʩʯʸʪʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ 

ʦʪʜʝʣʴʥʦʤ ʦʙʣʠʩʪʚʝʥʥʦʤ ʧʦʙʝʛʝ, ʢ ʬʦʪʦʩʠʥʪʝʟʫ 

ʧʦʣʦʛʘ ʠʣʠ ʩʣʦʷ ʧʦʣʦʛʘ.



ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʛʣʦʱʝʥʥʦʡ ʌɸʈ 

ʥʘ ʬʦʪʦʩʠʥʪʝʟ (ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ -h)

ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ ï(h) ʟʘ ʜʝʥʴ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʬʦʨʤʫʣʝ:h= P  2,54 / Q b S (ʊʦʦʤʠʥʛ, 1969)

ʛʜʝ:  P - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ 

ʦʙʣʠʩʪʚʝʥʥʦʛʦ ʧʦʙʝʛʘ ʟʘ ʜʝʥʴ, ʤʛ ʉʆ2/ ʛ ʚ ʜʝʥʴ; 

Q - ʧʘʜʘʶʱʘʷ ʌɸʈ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʙʝʛ, 

ʢʘʣ/ʩʤ2ʜʝʥʴ; 

b - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʌɸʈ ʧʦʙʝʛʦʤ. 

S- ʧʣʦʱʘʜʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ 

ʦʙʣʠʩʪʚʝʥʥʦʛʦ ʧʦʙʝʛʘ, ʩʤ2/ʛ; 

2.54 (10.63)- ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʭʦʜʘ ʦʪ ʝʜʠʥʠʮ 

ʤʘʩʩʳ ʧʦʛʣʦʱʝʥʥʦʡ ʉʆ2ʢ (ʢʘʣ.) ʠʣʠ ʢ (ɼʞ.)



ʇʦ ʵʪʦʡ ʬʦʨʤʫʣʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʬʦʪʦʩʠʥʪʝʟʫ ʟʘ 

ʩʚʝʪʦʚʦʡ ʜʝʥʴ, ʚ ʜʥʠ ʩ ʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ 

ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ. 

ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʂʇɼ 

ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʧʦʢʘʟʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʵʪʠ ʜʥʠ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʫʨʘʚʥʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ (h) ʦʪ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ (Q), ʩʨʝʜʥʝʜʥʝʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ (T)ʠ ʧʨʝʜʨʘʩʩʚʝʪʥʦʛʦ ʚʦʜʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʣʠʩʪʘ (ɣ)ʦʪʜʝʣʴʥʦ ʜʣʷ ʩʚʝʪʦʚʳʭ ʠ 

ʜʣʷ ʪʝʥʝʚʳʭ ʣʠʩʪʴʝʚ



ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ ʜʣʷ ʜʫʙʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ

ɺʝʨʭʥʠʡ ʩʣʦʡ  (ʩʚʝʪʦʚʳʝ ʣʠʩʪʴʷ):

ɐ= 1.37*10-5 * Q2+0.0053 *T2ï1.013 * y2 ï0.021 * Q 

ï0.40 * T+ 17.67 R2=0.61 n=61

ʅʠʞʥʠʡ ʩʣʦʡ  (ʪʝʥʝʚʳʝ ʣʠʩʪʴʷ):

ɐ= -4.2 * 10-7 * Q3 + 4.67 * 10-4 * T2ï2.64 * y + 

6.257 R2=0.40  n=25

ʛʜʝ: ɐ- ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ;

Q - ʩʫʤʤʘ ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘ 

ʜʝʥʴ ʢ ʧʦʙʝʛʫ (ʩʣʦʶ ʧʦʣʦʛʘ) ʜʨʝʚʦʩʪʦʷ; 

T - ʩʨʝʜʥʝʜʥʝʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ; 

y ïʇɺʇʃ (ʧʨʝʜʨʘʩʩʚʝʪʥʳʡ ʚʦʜʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʣʠʩʪʘ).



ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʛʣʦʱʝʥʥʦʡ 

ʌɸʈ ʥʘ ʬʦʪʦʩʠʥʪʝʟ ʦʪ ʧʘʜʘʶʱʝʡ ʨʘʜʠʘʮʠʠ ʫ ʣʠʩʪʴʝʚ ʜʫʙʘ 

ʩʚʝʪʦʚʦʛʦ ʪʠʧʘ ʧʨʠ ʧʨʝʜʨʘʩʩʚʝʪʥʦʤ ʚʦʜʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʣʠʩʪʘ 

(ʇɺʇʃ) ʨʘʚʥʦʤ ʦʪ -0.2 ʜʦ-0.9 (1) ʠ ʧʨʠ ʇɺʇʃ ʨʘʚʥʦʤ ʦʪ -1.0 

ʜʦ-1.6 ʄʇʘ (2)
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ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʛʣʦʱʝʥʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʬʦʪʦʩʠʥʪʝʟ ʦʪ ʧʘʜʘʶʱʝʡ ʨʘʜʠʘʮʠʠ ʫ 

ʭʚʦʠ ʩʦʩʥʳ: 1- ʩʚʝʪʦʚʦʛʦ, 2- ʧʝʨʝʭʦʜʥʦʛʦ ʠ 3-ʪʝʥʝʚʦʛʦ ʪʠʧʘ



GPP  =  ɖ  Q b / 2.54

h -ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ    Q bïʧʦʛʣʦʱʝʥʥʘʷ ʨʘʜʠʘʮʠʷ

ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ ʜʣʷ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ

ʋʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʛʣʦʱʝʥʥʦʡ     ʌɸʈ ʥʘ ʬʦʪʦʩʠʥʪʝʟ (h) (ʂʇɼ 

ʬʦʪʦʩʠʥʪʝʟʘ) ʦʪ ʧʘʜʘʶʱʝʡ ʨʘʜʠʘʮʠʷ (ʜʣʷ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ)

ʊʠʧ ʣʝʩʘ; ʚʦʟʨʘʩʪ ʭʚʦʠ              ʋʨʘʚʥʝʥʠʝ                         

ʉʦʩʥʷʢ ʢʠʩʣʠʯʥʦ-ʯʝʨʥʠʯʥʠʢ:
ʭʚʦʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ h= 0.006ʭ3 -0.19ʭ2+1.45ʭ + 1.19  R2=0.87

ʭʚʦʷ ʧʝʨʚʦʛʦ ʛʦʜʘh= 0.018ʭ2-0.37ʭ+4.54R2  = 0.98 

ʉʦʩʥʷʢ ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ:

ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 0-10ʩʤ

ʭʚʦʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘh=0.003ʭ3-0.09ʭ2+0.72ʭ +0.59  R2 = 0.87  

ʭʚʦʷ ʧʝʨʚʦʛʦ ʛʦʜʘh=0.009ʭ2-0.19ʭ+2.27R2 =  0.87  

ɻʜʝ:     ʭ - ʧʘʜʘʶʱʘʷ ʌɸʈ



ʌʇ ʜʨʝʚʦʩʪʦʷ ʟʘ ʜʝʥʴ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʬʦʨʤʫʣʝ:

ʈs = hQs bs as / 2,54

ʛʜʝ: ʈs - ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, ʧʦʛʣʦʱʝʥʥʦʝ 

ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʷ, ʚ ʢʛ ʉʆ2/ʛʘ ʜʝʥʴ;

h- ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʛʣʦʱʝʥʥʦʡ ʌɸʈ ʥʘ ʬʦʪʦʩʠʥʪʝʟ ( ʂʇɼ 

ʬʦʪʦʩʠʥʪʝʟʘ); Qs - ʩʫʤʤʘ ʧʨʠʭʦʜʘ ʌɸʈ ʢ 

ʥʘʩʘʞʜʝʥʠʶ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʜʝʥʴ, ʚ ʢʘʣ/ʛʘ ʜʝʥʴ; 

bs - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʌɸʈ ʧʦʣʦʛʦʤ 

ʥʘʩʘʞʜʝʥʠʷ, ʘs - ʩʝʟʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʷ ʌɸʈ ʧʦʣʦʛʦʤ 

ʥʘʩʘʞʜʝʥʠʷ.



ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʬʦʨʤʫʣʫ ʜʣʷ 

ʨʘʩʯʝʪʘ GPPʜʣʷ ʚʝʨʭʥʝʛʦ  ʩʣʦʷ ʧʦʣʦʛʘ 

ʜʫʙʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ. 

GPP= (1.37*10-5*Q2+0.0053*T2ï

1.013* ɣ 2ï0.021*Q ï0.40*T+ 17.67)* 

Qs* bs* as / 2,55

ʊʘʢʠʤʦʙʨʘʟʦʤʌʇʜʫʙʦʚʦʛʦʥʘʩʘʞʜʝʥʠʷʤʦʞʥʦ

ʨʘʩʩʯʠʪʘʪʴʧʦɻ ʪʦʡʟʘʚʠʩʠʤʦʩʪʠʠʧʦʧʦʛʣʦʱʝʥʥʦʡ

ʩʦʣʥʝʯʥʦʡʨʘʜʠʘʮʠʠʢʦʥʢʨʝʪʥʳʤʜʨʝʚʦʩʪʦʝʤʠ

ʧʦʧʘʨʘʤʝʪʨʘʤʦʢʨʫʞʘʶʱʝʡʩʨʝʜʳ.



ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ ʤʝʪʦʜ ʦʮʝʥʢʠ ʌʇ 

ʦʩʥʦʚʘʥ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ  ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʛʣʦʱʝʥʥʦʡ ʌɸʈ ʦʙʣʠʩʪʚʝʥʥʳʤʠ ʧʦʙʝʛʘʤʠ ʥʘ 

ʬʦʪʦʩʠʥʪʝʟ ʟʘ ʜʝʥʴ ʠ ʚʝʣʠʯʠʥʘʭ ʧʦʛʣʦʱʝʥʥʦʡ ʌɸʈ 

ʧʦʣʦʛʦʤ ʥʘʩʘʞʜʝʥʠʷ. 

ʕʪʦʪ ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʚʟʷʪʠʷ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, 

ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʚ 

ʧʦʣʦʛʝ ʥʘʩʘʞʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʷ ʧʨʷʤʦ ʟʘʚʠʩʠʪ 

ʦʪ ʩʪʨʫʢʪʫʨʳ ʧʦʣʦʛʘ ʥʘʩʘʞʜʝʥʠʷ, ʢʨʦʤʝ  ʪʦʛʦ, ʪʘʢ ʢʘʢ 

ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʜʘʥʥʳʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʦʙʣʠʩʪʚʝʥʥʦʤ ʧʦʙʝʛʝ ʠ ʟʘ ʚʝʩʴ ʩʚʝʪʦʚʦʡ 

ʜʝʥʴ, ʪʦ ʫʯʠʪʳʚʘʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚ 

ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʫʛʦʣ ʢʨʝʧʣʝʥʠʷ ʣʠʩʪʴʝʚ ʠ  ʠʭ 

ʚʟʘʠʤʦʟʘʪʝʥʝʥʠʝ.





ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ NPPʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʫʨʘʚʥʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʥʦʯʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ  

ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʦʚ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ 

ʧʨʝʜʨʘʩʩʚʝʪʥʦʛʦ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘ 

ʪʘʢʞʝ ʵʤʠʩʩʠʠ ʉʆ2 ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʘ 

ʥʘ ʚʳʩʦʪʝ 1.3 ʤ ʠ 4 ʤ  ʠ ʚʝʪʚʠ ʜʠʘʤʝʪʨʦʤ 5 

ʩʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʚʦʣʘ, 

ʚʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʧʨʝʜʨʘʩʩʚʝʪʥʦʛʦ 

ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 



ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ NEPʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʫʨʘʚʥʝʥʠʷ  ʟʘʚʠʩʠʤʦʩʪʠ ʵʤʠʩʩʠʷ ʉʆ2ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʯʚʳ (ʩ 

ʤʝʨʪʚʦʧʦʢʨʦʚʥʦʛʦ ʫʯʘʩʪʢʘ) ʠ  ʧʦʯʚʳ ʠʟ 

ʢʦʪʦʨʦʡ ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʢʦʨʥʠ, 

ʛʘʟʦʦʙʤʝʥʘ ʢʦʨʥʝʡ ʨʘʩʩʯʠʪʳʚʘʣʠ

(ʨʘʟʥʦʩʪʴ ʵʤʠʩʩʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʥʘʨʫʰʝʥʥʦʡ ʧʦʯʚʳ ʠ ʧʦʯʚʳ ʠʟ ʢʦʪʦʨʦʡ 

ʠʟʚʣʝʯʝʥʳ ʢʦʨʥʠ)  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʫʨʘʚʥʝʥʠʷ:



ʋʨʘʚʥʝʥʠʷʟʘʚʠʩʠʤʦʩʪʠʜʳʭʘʥʠʨ̫ʘʟʥʳʭʬʨʘʢʮʠʡ

ʜʫʙʦʚʦʛʦʥʘʩʘʞʜʝʥʠʷ(ʫ)ʦʪʪʝʤʧʝʨʘʪʫʨʳ(ʊʚ- ʚʦʟʜʫʭʘ

ʠʣʠʊʧ- ʧʦʯʚʳ)ʇɼɺʃ(ʄʇʘ)ʠʣʠʚʣʘʞʥʦʩʪʠ(ɺʧ- ʧʦʯʚʳ

ʠʣʠɺʚ- ʚʦʟʜʫʭʘ).

ʌʨʘʢʮʠʷ 

ʥʘʩʘʞʜʝʥʠʷ.

ʋʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ

R2

ʅʦʯʥʦʝ ʜʳʭʘʥʠʝ 

ʦʙʣʠʩʪʚʝʥʥʦʛʦ 

ʧʦʙʝʛʘ.

ɼʳʭʘʥʠʝ ʩʪʚʦʣʘ 

ʥʘ ʚʳʩʦʪʝ 1.3ʤ

ɼʳʭʘʥʠʝ ʚʝʪʚʠ 

d=5ʩʤ

ɼʳʭʘʥʠʝ ʢʦʨʥʝʡ

y=0.04313³Tʚ+0.01057³ɺʚ+0.01161³ʄʇʘ

-0.8651

y=9.205³0.1Mʇʘ-3.35³0.1Mʇʘ2+0.4005³

Tʚ-0.0058Tʚ2-6.693

ʫ=0.00506³ʊʚ2+0.03475³ɺʚ-0.0352³ʄʇʘ-

2.3787

ʫ=4.273³ʊʧ +37.74³ɺʧ ï198.98

0.69

0.33

0.78

0.80
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ʉʫʪʦʯʥʳʡ ʭʦʜ  ʵʤʠʩʩʠʠ ʉʆ2ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚ ʚ ʩʦʩʥʦʚʦʡ ʵʢʦʩʠʩʪʝʤʝ ʥʘ 

ʫʯʘʩʪʢʘʭ: 1 -ʩ ʥʝʪʨʦʥʫʪʦʡ ʧʦʯʚʦʡ (ʧʦʯʚʘ+ʢʦʨʥʠ), 2 -ʢʦʨʥʠ ʙʳʣʠ ʫʜʘʣʝʥʳ 

(ʧʦʯʚʘ ʙʝʟ ʢʦʨʥʝʡ), 3 ïʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ, ʠ 4 -ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ.



ɻʘʟʦʦʙʤʝʥ (ʌʇ) ʜʫʙʦʚʦʡ ʠ ʩʦʩʥʦʚʦʡ 

ʵʢʦʩʠʩʪʝʤ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ
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ɼʫʙʦʚʘʷ

ʉʦʩʥʦʚʘʷ



ʅʘ ʦʩʥʦʚʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʤʳ ʧʨʠʰʣʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦʚʝʣʠʯʠʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʘ ʧʨʠ ʩʚʝʪʦʚʦʤ ʥʘʩʳʱʝʥʠʠ ʚ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʪʷ ʠ 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʥʦ 

ʤʘʣʦ ʟʘʚʠʩʷʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʩʪʘ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. 



ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʂʇɼ ʬʦʪʦʩʠʥʪʝʟʘ ʦʪ ʦʢʨʫʞʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʨʦʜʳ, ʠ 

ʧʦʛʣʦʱʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʢʦʥʢʨʝʪʥʳʤ ʜʨʝʚʦʩʪʦʝʤ ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʜʨʝʚʦʩʪʦʷ ʚ ʟʘʜʘʥʥʳʭ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ



ʂʘʤʝʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʳʭʘʥʠʷ ʩʪʚʦʣʘ





ʂʘʤʝʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʳʭʘʥʠʷ 

ʧʦʯʚʳ ʚʤʝʩʪʝ ʩ ʢʦʨʥʷʤʠ


