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ʦʮʝʥʢʠ ʠ ʟʘʛʦʪʦʚʢʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 
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2002 ʛʛ. ɹʝʣʴʛʠʷ, ʛ. ɻʝʥʪ, ʫʥʠʚʝʨʩʠʪʝʪ, 

ʃʘʙʦʨʘʪʦʨʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ 

ARC ïʘʨʪʝʤʠʝʚʳʡ ʨʝʬʝʨʘʪʠʚʥʳʡ ʮʝʥʪʨ

ʂʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ

ʇʨʝʧʦʜʘʚʘʪʝʣʠ:

ʇʘʪʨʠʢ ʉʦʨʛʝʣʦʩ, ɺʘʥ ʉʪʘʧʧʝʥ, ɹʦʩʩʠ,

ɹʨʝʜ ʄʘʨʜʝʥ ʠ ʜʨ.

2015-2016 ʛʛ.

ʐʢʦʣïrʩʝʤʠʥʘʨʳ ʠ 

ʢʨʫʛʣʳʝ ʩʪʦʣʳ

ɺ ɸʛʨʘʨʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʛ. ʊʶʤʝʥʴ 

ʩ ʇʘʪʨʠʢʦʤ ʉʦʨʛʝʣʦʩʦʤ 

ʩʪʘʣʠ ʫʞʝ ʪʨʘʜʠʮʠʝʡ 
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Åɸʨʪʝʤʠʷ-ʯʪʦ ʵʪʦ ʟʘ 

ʦʨʛʘʥʠʟʤ ʠ ʚ  ʯʝʤ ʞʝ 

ʝʛʦ ʮʝʥʥʦʩʪʴ?
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ʩʘʤʢʘ ʩʘʤʝʮ
ʩʧʘʨʠʚʘʥʠʝ

ʮʠʩʪʳ ʚʳʣʫʧʣʝʥʠʝ 

ʥʘʫʧʣʠʫʩʦʚ ʠʟ ʮʠʩʪ

ʚʳʩʦʢʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʩʦʣʝʥʦʩʪʠ, ʜʝʬʠʮʠʪʫ ʢʠʩʣʦʨʦʜʘ, ʩʝʨʦʚʦʜʦʨʦʜʫ, ʢ ʪʝʤʧʝʨʘʪʫʨʝ 
ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʣʠʧʣʦʠʜʠʠ, ʜʦʣʛʦʞʠʪʝʣʴʩʪʚʦ 
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ɸʨʪʝʤʠʝʚʳʝ ʦʟʝʨʘ

ʊʝʤʧʝʨʘʪʫʨʘ ʟʠʤʦʡ ïʜʦ -20 ʠ ʙʦʣʝʝ
6



ʇʨʘʢʪʠʯʝʩʢʘʷ (1) ʠ ʢʦʤʤʝʨʯʝʩʢʘʷ (2) ʮʝʥʥʦʩʪʴ

ɿʘ 2 ʥʝʜʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ 

ʠ 3-4 ʥʝʜʝʣʠ ïʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʘʟʤʝʨʳʦʪ ʮʠʩʪ ʜʦ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 50 ʨʘʟ (0,26-13 ʤʤ), 

ʙʠʦʤʘʩʩʘïʚ 500 ʨʘʟ (0,01-5 ʤʛ)

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ:

ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʝ ʮʠʩʪʳ  0,01 ʤʛ
ʥʘʫʧʣʠʫʩʳ0,42-0,52 ʤʤ

0,21-0,27 ʤʤ

ʤʝʪʘʥʘʫʧʣʠʫʩ

ʶʚʝʥʠʣʴʥʘʷ

ʩʪʘʜʠʷ

ʧʨʝʜʚʟʨʦʩʣʘʷ ʩʪʘʜʠʷ

ʚʟʨʦʩʣʘʷ ʩʪʘʜʠʷ
10-15 ʤʤ

5 ʤʛ

ʨʘʟʤʝʨʳ ʙʠʦʤʘʩʩʘ

1 - ʫʜʦʙʩʪʚʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʮʠʩʪʳ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʣʫʯʠʪʴ 
ʥʘʫʧʣʠʫʩʳ)

-ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʥʘʫʧʣʠʫʩʦʚ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ  ʙʝʣʢʘ ʠ ʞʠʨʘ
-ʤʘʣʳʡ ʨʘʟʤʝʨ ʥʘʫʧʣʠʫʩʦʚ ʠ ʤʷʛʢʠʡ ʪʦʥʢʠʡ ʥʘʨʫʞʥʳʡ ʩʢʝʣʝʪ
- ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʨʘʯʢʦʚ

2 - ʮʠʩʪʳ ʤʦʛʫʪ ʩʢʘʧʣʠʚʘʪʴʩʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʠʭ 
ʧʨʦʤʳʩʝʣ
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʘʨʪʝʤʠʠ

ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʪʝʤʠʠ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʝ

ʄʦʨʩʢʠʝ ʢʨʝʚʝʪʢʠ 

-ʙʝʣʦʥʦʛʘʷ ʢʨʝʚʝʪʢʘ

-ʯʝʨʥʘʷ ʪʠʛʨʦʚʘʷ ʢʨʝʚʝʪʢʘ

ʇʨʝʩʥʦʚʦʜʥʳʝ ʢʨʝʚʝʪʢʠ

-ʤʘʢʨʦʙʨʘʭʠʫʤ (ʤʘʣʘʡʟʠʡʩʢʘʷ)

ʄʦʨʩʢʠʝ ʨʳʙʳ:

-ʝʚʨʦʧʝʡʩʢʠʡ ʩʠʙʘʩ

-ʜʦʨʘʜʘ (ʤʦʨʩʢʦʡ ʢʘʨʘʩʴ)

-ʩʦʤ, ʟʫʙʘʪʢʘ;
ʇʨʝʩʥʦʚʦʜʥʳʝ 

ʨʳʙʳ:

-ʦʩʝʪʨʦʚʳʝ 

-ʩʠʛʦʚʳʝ,

-ʢʣʘʨʠʝʚʳʡ ʩʦʤ

ʂʨʘʙʳ

-ʢʠʪʘʡʩʢʠʡ ʤʦʭʥʘʪʦʨʫʢʠʡ 

-ʢʨʘʙ-ʧʣʘʚʫʥʝʮ 

-ʛʨʷʟʝʚʳʡ 

ʃʠʯʠʥʢʠ 

ʨʘʢʦʦʙʨʘʟʥʳʭ 

ʃʠʯʠʥʢʠ 

ʨʳʙ

ʜʣʷ ʚʳʢʘʨʤʣʠʚʘʥʠʷ 1 ʤʣʥ ʣʠʯʠʥʦʢ ʢʨʝʚʝʪʦʢ ʥʫʞʥʦ 3-6 ʢʛ ʮʠʩʪ 8



ʉʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ 

ʚʠʜʦʚ ʘʨʪʝʤʠʠ ʠ ʛʜʝ 

ʦʥʠ ʦʙʠʪʘʶʪ?
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʘʨʪʝʤʠʠ ʚ ʤʠʨʝ

ɿʘʧʘʜʥʦʝ ʠ ʚʦʩʪʦʯʥʦʝ ʧʦʣʫʰʘʨʠʷ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ

ʇʦ ʜʘʥʥʳʤ ARC(ɹʝʣʴʛʠʷ, ɻʝʥʪ)
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʨʪʝʤʠʠ ʚ ʤʠʨʝ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ïʚ ʈʦʩʩʠʠ
1

1

ʏʝʨʥʦʤʦʨʩʢʦ-ʂʘʩʧʠʡʩʢʠʡ 

ʙʘʩʩʝʡʥ: ʦʢʦʣʦ 30 ʚʦʜʦʝʤʦʚ  ʩ 

ʘʨʪʝʤʠʝʡ, ʧʨʦʤʳʩʣʦʚʳʭ ïʦʢʦʣʦ 5

ʖʛ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ

ʆʢʦʣʦ 90 ʦʟʝʨ ʩ ʘʨʪʝʤʠʝʡ  ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ  1600 ʢʤ2  

ʇʨʦʤʳʩʣʦʚʳʭ ï40-50 

ʂʦʦʨʜʠʥʘʪʳʤʝʩʪʦʦʙʠʪʘʥʠʡʘʨʪʝʤʠʠʩʦʛʣʘʩʥʦʣʠʪʝʨʘʪʫʨʥʳʤʜʘʥʥʳʤ: Vanhaeckeet al., 1987; Van Stappen,2002; ʉohen,2012;

ZhengandSun,2013; UbaskinandVolf, 2005; ShadrinandAnufrieva,2012; Shadrinetal., 2012; Litvinenkoetal., 2009.

ɼʚʘʮʝʥʪʨʘ ʩʢʦʧʣʝʥʠʡ  ʘʨʪʝʤʠʝʚʳʭ ʚʦʜʦʝʤʦʚ ʚ ʈʦʩʩʠʠ, ʞʫʨʥʘʣ ʆʢʝʘʥʦʣʦʛʠʷ ʠ ʣʠʤʥʦʣʦʛʠʷ, 2015



ɺʠʜʳ ʘʨʪʝʤʠʠ, ʦʙʠʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ

Artemia urmiana(1)

Artemiasinica(3)

Artemia salina(2)

Bisexual (4)

1 ïʂʨʳʤ:Koʷʰʩʢʦʝ,ʊʝʨʝʢʣʠ-ʂʦʥʨʘʜʩʢʦʝ,  ʊʦʙʝʯʠʢʩʢʦʝ

2- ʂʨʳʤ: ʐʪʦʨʤʦʚʦʝ, ʍʝʨʩʦʥʝʩʩʢʦʝ, ʉʘʩʳʢ-ʉʠʚʘʰ
3 ïʊʫʚʘ :ʉʚʘʪʠʢʦʚʦ(ɼʫʩ-ʍʦʣʴ) (ʥʘʰʠ ʜʘʥʥʳʝ)
4- ʂʨʳʤ: ʇʦʧʦʚʩʢʦʝ  ʠ ɹʦʣʴʰʦʝ ʆʪʘʨ-ʄʦʡʥʘʢʩʢʦʝʚ 1967;  

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ: ʉʦʣʝʥʦʝ ʚ 1981-1985; ʇʝʪʫʭʦʚʦ ʚ 1996-1997, ʄʘʣʠʥʦʚʦʝ ʚ 2003, ʊʘʥʘʪʘʨ, ʍʘʢʘʩʩʠʷ,ʊʫʩïʚ2000, 2004 (ʥ. ʜ.) 

5- ʖʛ ʈʦʩʩʠʠ ʦʪ ʂʨʳʤʘ ʜʦ ʉʘʷʥ, ʚʢʣʶʯʘʷ ʂʘʟʘʭʩʪʘʥ (within 300-900 E & 400-550 Artemia parthenogenetica



ʉʢʦʣʴʢʦ ʝʞʝʛʦʜʥʦ 

ʟʘʛʦʪʘʚʣʠʚʘʝʪʩʷ ʮʠʩʪ 

ʘʨʪʝʤʠʠ ʚ ʤʠʨʝ ʠ ʢʘʢʦʚʘ 

ʨʦʣʴ ʈʦʩʩʠʠ ʚ ʵʪʦʤ?
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ʈʦʣʴ ʈʦʩʩʠʠ ʚ ʤʠʨʦʚʦʤ ʧʨʦʤʳʩʣʝ ʮʠʩʪ ʘʨʪʝʤʠʠ(ʚ ʪʦʥʥʘʭ ʩʳʨʦʡ ʤʘʩʩʳ)

30-50%

30%

ʈʦʩʩʠʷ ï15%

ʂʘʟʘʭʩʪʘʥ ï15%

ʋʟʙʝʢʠʩʪʘʥ ï1-2%

Great Salt 

Lake 

ʉʐɸ

ʂʠʪʘʡ 

ʄʠʨʦʚʦʡ ʧʨʦʤʳʩʝʣ ï6-8 ʪʳʩ. ʪ 

ɺ ʩʨʝʜʥʝʤ Cʐɸ ïʦʢʦʣʦ 3 ʪʳʩ. ʪ (40%);

ʈʦʩʩʠʷ ï1060 ʪ (15%) ʟʘ ʧʝʨʠʦʜ 2000-2017 

ʛʛ.:

-ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï 690 ʪ (65%)

-ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ï161 ʪ (15%)

-ʆʤʩʢʘʷ ï 149 ʪ  (14%)

-ʅʦʚʦʩʠʙʠʨʩʢʘʷ ï 37 ʪ  (3,5%)

-ʊʶʤʝʥʩʢʘʷ ï 14 ʪ  (1,3%)

-ʏʝʣʷʙʠʥʩʢʘʷ - 5 ʪ   (0,5%)

-ʂʨʳʤ ïʧʦ ʥʘʰʝʡ ʦʮʝʥʢʝ ïʦʢʦʣʦ 30 ʪ 

(2,8%)
Aʡʙʠ (ʂʠʪʘʡ) -142 ʪ (2015ʛ.)-2209 ʪ (2011 ʛ.)

32%

ʕʢʩʧʦʨʪ ʮʠʩʪ ʠʟ ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ ʧʦ ʪʘʤʦʞʝʥʥʳʤ ʜʘʥʥʳʤ 2014-2016 ʛʛ.
ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʝʞʝʛʦʜʥʦ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ:

ʠʟ ʈʦʩʩʠʠ ʦʢʦʣʦ 800-900 ʪ ʮʠʩʪ ʩʳʨʴʷ ʠ 100-200 ʪ ʮʠʩʪ ʚ ʩʫʭʦʤ 

ʚʠʜʝ, 

ʠʟ ʂʘʟʘʭʩʪʘʥʘ ïʦʢʦʣʦ 1000 ʪ ʚ ʩʳʨʴʷ

ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ ï100 ʪ ʚ ʩʳʨʴʷ.  

ʄʦʱʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʨʘʙʦʪʘʪʴ ʚʩʝ ʩʳʨʴʝ ʚ ʩʫʭʦʡ ʧʨʦʜʫʢʪ. 

ʊʨʘʜʠʮʠʦʥʥʦ, ʂʠʪʘʡ ʧʦʢʫʧʘʝʪ ʩʳʨʦʡ ʧʨʦʜʫʢʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʪʨʘʥʳ ʖɺɸ (ʊʘʡʣʘʥʜ, ɺʴʝʪʥʘʤ, ʀʥʜʦʥʝʟʠʷ), ʊʘʡʚʘʥʴ, ɽʚʨʦʧʘ ʠ 

ʩʪʨʘʥʳ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʛʦʪʦʚʳʡ ʩʫʭʦʡ 

ʧʨʦʜʫʢʪ. 

ʅʘ ʨʳʥʢʝ ʩʙʳʪʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 

ʛʦʪʦʚʦʤ (ʩʫʭʦʤ) ʧʨʦʜʫʢʪʝ ʦʛʨʘʥʠʯʝʥʦ, ʘ ʮʠʩʪʳ ʈʌ ʧʨʦʠʛʨʳʚʘʶʪ 

ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʤ ʠʩʪʦʯʥʠʢʘʤ ʮʠʩʪ, ʢʘʢ Great Salt Lake (ʉʐɸ), ʥʘ 

ʚʪʦʨʦʤ - Aʡʙʠ ʠ ɹʦʭʘʡ (ʂʠʪʘʡ)ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ɹ.ʗʨʦʚʦʝ. 

ʉʪʨʘʥ ʉrʪʨʘʥʳ ʠʤʧʦʨʪʠʨʫʝʤʳʝɺ %ʦʪ 

ʠʤʧʦʨʪʘ

ʈʦʩʩʠ ʂ̫ʠʪʘʡ 72.4

ʊʘʡʣʘʥʜ 20.1

ɻʝʨʤʘʥʠʷ 5.2

ʊʫʨʮʠʷ 1.0

ʄʘʜʘʛʘʩʢʘʨr, ɺʴʝʪʥʘʤ, ʊʘʡʚʘʥʴ, ʀʥʜʠʷ0.1-0.2

ʂʘʟʘʭʩʪʘʥʂʠʪʘʡ 97.5

ɻʝʨʤʘʥʠʷ 2.5
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ʇʨʦʤʳʩʝʣ ʮʠʩʪ ʚ ʈʦʩʩʠʠ
(ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ)

y = 28,621x - 56547

RĮ = 0,56

r=0,75

n=27
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320 ʪ
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ɺʳʣʦʚ:                       1970-1980 ʛʛ. - 3-40 ʪ,   1985-1997 ʛʛ. ï90-420 ʪ,  1998 ï344-2001 ʪ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ 1970-2017 ʛʛ.  ï776 ʪ. 

ɸʥʘʣʠʟ ʪʘʤʦʞʝʥʥʳʭ ʜʘʥʥʳʭ  ʠ  ʩʣʫʯʘʠ ʦʬʦʨʤʣʝʥʠʷ ʮʠʩʪ ʧʦʜ ʚʠʜʦʤ çʚʳʨʘʱʝʥʥʳʭ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝè ʧʦʢʘʟʘʣ , ʯʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ (ʥʝʣʝʛʘʣʴʥʦ) ʚʳʣʘʚʣʠʚʘʝʪʩʷ ʦʢʦʣʦ 400-500 ʪ ʮʠʩʪ.

ʀʪʦʛʦ ʚ ʈʌ ʝʞʝʛʦʜʥʦ ʟʘʛʦʪʘʚʣʠʚʘʝʪʩʷ ʦʢʦʣʦ 1,5-2,0 ʪʳʩ. ʪ ʮʠʩʪ. 

ʇʨʦʛʥʦʟ ʥʘ 10 ʣʝʪ ʚʧʝʨʝʜ: ʫʚʝʣʠʯʝʥʠʝ  ʦʬʠʮʠʘʣʴʥʦʛʦ ʚʳʣʦʚʘ ʜʦ 1700 ʪ. 

I ʧʝʨʠʦʜ

II ʧʝʨʠʦʜ



ʉʢʦʣʴʢʦ ʧʦʪʨʝʙʣʷʝʪʩʷ 

ʮʠʩʪ, ʚʦʟʤʦʞʝʥ ʣʠ 

ʜʝʬʠʮʠʪ ʮʠʩʪ ʠ ʯʪʦ 

ʜʝʣʘʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ?
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ʇʦʪʨʝʙʣʝʥʠʝ ʮʠʩʪ ʘʨʪʝʤʠʠ
Å ɸʢʚʘʢʫʣʴʪʫʨʘ,  ʘʢʚʘʨʠʫʤʠʩʪʠʢʘ,  ʬʘʨʤʘʢʦʣʦʛʠʷ,  ʢʦʩʤʝʪʦʣʦʛʠʷ,  ʢʦʨʤ ʜʣʷ ʧʪʠʮ ʠ 

ʞʠʚʦʪʥʳʭ ʠ ʜʨ.

Å 85% ʦʪ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʮʠʩʪ ʠʜʝʪ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʢʨʝʚʝʪʦʢ.

Å ʂʠʪʘʡ ïʦʢʦʣʦ 4-5 ʪʳʩ. ʪ,  50% ʦʪ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʠʩʪ ʙʝʟ ʫʯʝʪʘ ʩʦʙʩʪʚʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ 

Å ʈʦʩʩʠʷ ïʥʝ ʙʦʣʝʝ 200 ʪ
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ʄʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʜʝʬʠʮʠʪʘ ʮʠʩʪ

Å ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

çʠʩʢʫʩʩʪʚʝʥʥʳʭè ʮʠʩʪ ʘʨʪʝʤʠʠ. ʂʦʨʦʪʢʦ,  ʯʪʦ ʦʥʠ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ: 

ʵʪʦ ʧʠʪʘʪʝʣʴʥʳʡ ʩʫʙʩʪʨʘʪ, ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʢʘʧʩʫʣʫ ʧʦ ʨʘʟʤʝʨʘʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʮʠʩʪʘʤ ʠ ʠʤʝʶʱʠʝ ʭʦʨʦʰʫʶ ʧʣʘʚʫʯʝʩʪʴ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʪʨʠ ʛʦʜʘ ʥʘʟʘʜ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʠʭ 

ʮʠʩʪ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʧʦʢʘʟʘʣʠ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ. ʅʦ ʩ ʪʝʭ ʧʦʨ 

ʥʠʢʘʢʦʛʦ ʙʫʤʘ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʇʦ-ʧʨʝʞʥʝʤʫ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʮʠʩʪ ʘʨʪʝʤʠʠ ʥʘʩʪʦʷʱʠʝ.

Å ʋʯʝʥʳʝ ʠ ʧʨʘʢʪʠʢʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ 

ʨʳʙ ʠ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʘʪʨʘʪʳ ʞʠʚʳʭ ʢʦʨʤʦʚ (ʥʘʫʧʣʠʫʩʦʚ 

ʘʨʪʝʤʠʠ) ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʠ ʩʥʠʞʘʶʪʩʷ, 

Å ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ  ʚʦʜʦʝʤʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ: ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʦʧʦʜʘʯʠ (ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʣʷ ʘʨʪʝʤʠʠ ʩʦʣʝʥʦʩʪʠ), ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʠʥʪʨʦʜʫʢʮʠʠ 

ʥʘʫʧʣʠʫʩʦʚ ʠ ʜʨ.

Å ɺʳʨʘʱʠʚʘʥʠʝ ʘʨʪʝʤʠʠ ʚ ʧʨʫʜʘʭ ʩ ʩʦʣʝʥʦʡ ʚʦʜʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʠʩʪ.
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ʧʣʘʚʘʶʱʠʡ ʪʠʧ ʢʦʨʤʘ ʜʣʷ 

ʨʳʙ, ʩʦʜʝʨʞʘʱʠʡ 65% ʙʝʣʢʘ 

ʠ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

HUFA

ʚ 2 ʨʘʟʘ ʙʳʣʠ ʩʥʠʞʝʥʳ 

ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ ʜʣʷ 

ʢʨʝʚʝʪʦʢ ʠ ʚ 6-7 ʨʘʟ ïʜʣʷ 

ʩʠʙʘʩʘ



ʂ ʚʦʧʨʦʩʫ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʘʨʪʝʤʠʠ ʥʘ ʩʪʘʜʠʠʮʠʩʪ

ɺ ʧʨʠʨʦʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʨʪʝʤʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʣʝʥʦʩʪʠ

-ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚ ʧʨʠʨʦʜʝ ʠʤʝʶʪʩʷ ʚʦʜʦʝʤʳ ʩ ʪʘʢʦʡ ʩʦʣʝʥʦʩʪʴʶ, ʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʘʨʪʝʤʠʷ ʪʘʤ ʝʩʪʴ. ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʩ ʩʦʣʝʥʦʩʪʴʶ, ʚʳʭʦʜʷʱʠʡ ʟʘ ʛʨʘʥʠʮʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʘʨʪʝʤʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʛʨʫʥʪʘʭ ʚ ʚʠʜʝ ʮʠʩʪ. 

-ʀʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʪʴ ʩʦʣʝʥʳʝ ʚʦʜʦʝʤʳ (ʧʨʫʜʳ) ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʨʝʩʥʫʶ 

ʚʦʜʫ ʩʦʣʝʡ - ʥʝʚʳʛʦʜʥʦ. ɼʣʷ ʧʨʠʤʝʨʘ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʩʦʣʝʥʦʩʪʴ ʧʨʝʩʥʦʛʦ ʦʟʝʨʘ 

ʧʣʦʱʘʜʴʶ 100 ʛʘ ʠ ʛʣʫʙʠʥʦʡ 1 ʤ ʜʦ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʮʠʩʪ ʘʨʪʝʤʠʠ (110 

ʛ/ʣ) -ʥʫʞʥʦ ʚʥʝʩʪʠ 110 ʪʳʩ. ʪʦʥʥ ʩʦʣʠ. 

-ʊʘʢʠʝ ʚʦʜʦʝʤʳ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʠ ʚʳʧʘʨʠʚʘʥʠʠ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʧʨʠ ʵʪʦʤ 

ʧʦʣʫʯʘʶʪ ʩʦʣʴ ʠ ʥʝʙʦʣʴʰʫʶ ʧʨʦʜʫʢʮʠʶ ʨʘʯʢʦʚ ʘʨʪʝʤʠʠ.   

ʇʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ ʘʨʪʝʤʠʧʨʠ ʩʦʣʝʥʦʩʪʠ (ʛ/ʣ)

30-400 ɻʨʘʥʠʮʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʘʯʢʦʚ 

70-230 ʇʦʧʫʣʷʮʠʷ ʘʨʪʝʤʠʠʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ

70-150 ʆʧʪʠʤʘʣʴʥʘʷ ʜʣʷ ʥʘʨʘʱʠʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʨʘʯʢʦʚ

110-200 ʆʧʪʠʤʘʣʴʥʘʷ ʜʣʷ ʧʨʦʜʫʢʮʠʠ ʮʠʩʪ

30-50 ʠ 250-400 ʈʘʯʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʦ
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50 ʛ/ʣ ʩʦʣʠ 100 ʛ/ʣ

ʞʠʚʦʨʦʞʜʝʥʠʝ

(ʥʝʧʨʝʨʳʚʥʦʝ
ʧʦʧʦʣʥʝʥʠʝ)

150 ʛ/ʣ

ʞʠʚʦʨʦʞʜʝʥʠʝ ʠ 

ʦʪʢʣʘʜʳʚʘʥʠʝ ʮʠʩʪ

ʚʳʧʘʜʝʥʠʝ ʩʦʣʠ ʚ ʦʩʘʜʦʢ

ʛʠʙʝʣʴ ʘʨʪʝʤʠʠ

250 ʛ/ʣ

ʦʪʢʣʘʜʳʚʘʥʠʝ ʮʠʩʪ 

(ʧʦʧʦʣʥʝʥʠʷ ʥʝʪ)

ʩʢʦʧʣʝʥʠʝ ʮʠʩʪ

200 ʛ/ʣ

ʉʭʝʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʠ ʥʘ ʘʨʪʝʤʠʶ ʚ ʚʳʧʘʨʠʚʘʝʤʳʭ ʧʨʫʜʘʭ  
(ʧʦ Sorgeloos et al., 1986)
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ɺʳʨʘʱʠʚʘʥʠʝ ʚ ʧʨʫʜʘʭ ʩ ʤʦʨʩʢʦʡ ʚʦʜʦʡ 

ʚ ʪʨʦʧʠʯʝʩʢʦʤ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʤ ʢʣʠʤʘʪʝ

Å ʉʦʣʝʥʳʝ ʧʨʫʜʳ (ʟʘʧʦʣʥʝʥʥʳʝ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʠ ʚʳʧʘʨʝʥʥʳʝ)

Å -ɸʟʝʨʙʘʡʜʞʘʥ 12 ʪʦʥʥ ʮʠʩʪ ʚ ʜʚʫʭ ʧʨʫʜʘʭ ʧʣʦʱʘʜʴʶ 250 ʛʘ (Agh, 2016);96 ʢʛ/ʛʘ

Å -ɺʴʝʪʥʘʤ  50 ʪ ʮʠʩʪ ʥʘ 1000 ʛʘ ʧʣʦʱʘʜʠ(FAO, 2014); 100 ʢʛ/ʛʘ

Å - ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ ʚ ʧʨʫʜʘʭ ʧʣʦʱʘʜʴʶ 239 ʛʘ ʟʘ ʛʦʜ ʧʦʣʫʯʝʥʦ ï35 ʪ (ʚ ʩʫʭʦʡ ʤʘʩʩʝ) 293 

ʢʛ/ʛʘ ïʚ ʩʳʨʦʡ ʤʘʩʩʝ

Å -ʧʨʫʜʳ ʂʦʩʪʘ-ʈʠʢʠ, ʀʥʜʦʥʝʟʠʠ ʠ ɹʨʘʟʠʣʠʠ  -26 ʢʛ ʮʠʩʪ/ʛʘ ʚ ʤʝʩʷʮ312 ʢʛ/ʛʘ /ʛʦʜ 

(Sorgeloos, 1983)

ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʫʜʫ S=0,09 ʛʘ 

çʚʳʨʘʱʝʥʦè 80 ʪ ʮʠʩʪ   889 ʢʛ/ʛʘ
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ʉʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʘʨʪʝʤʠʡ ʚ ʦʟʝʨʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ

 

ʟʠʤʘ         ʚʝʩʥʘ      ʣʝʪʦ 

 

 

 

ʎʠʩʪʳ     ʅʘʫʧʣʠʫʩʳ         ʇʦʣʦʚʦʟʨʝʣʳʝ 

         t
0
>4-5

0
C                 0,5 ʤʤ    

 

 

 

ʈʠʩʫʥʦʢ 6 - ʉʭʝʤʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʘʨʪʝʤʠʡ ʚ ʩʦʣʝʥʳʭ ʦʟʝʨʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

 

ʣʝʪʦʤ:    - ʚʳʩʦʢʘʷ ʩʦʣʝʥʦʩʪʴ, 

 - ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

 - ʜʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ; 

ʦʩʝʥʴʶ: - ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʄʦʛʫʪ  ʦʩʪʘʚʘʪʴʩʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʚ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ 

 

ʆʪʢʣʘʜʳʚʘʥʠʝ ʮʠʩʪ 

ɻʠʙʝʣʴ ʨʘʯʢʦʚ 

I ʛʝʥʝʨʘʮʠʷ 

 20-40 ʜʥʝʡ 

ʈʘʟʤʥʦʞʝʥʠʝ: 

ʞʠʚʦʨʦʞʜʝʥʠʝ, 

ʷʡʮʝʥʦʰʝʥʠʝ, 

ʮʠʩʪʦʥʦʰʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ 

ʚʳʢʣʝʚ 

ʢʦʥʝʮ ʘʧʨʝʣʷ 

0,2 ʤʤ 10 ʤʤ 

II, III (IV)  ʛʝʥʝʨʘʮʠʠ 

1
1
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ɺʦʟʤʦʞʥʦ ʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʧʦ ʨʘʯʢʘʤ ʠʣʠ ʧʦ 

ʮʠʩʪʘʤ?

23



Nagawana, Mura, 2017

Maccari, Amat, Gomez, 2013

ʃʠʪʚʠʥʝʥʢʦ, ʃʠʪʚʠʥʝʥʢʦ, ɹʦʡʢʦ, 2009

Asem et al., 2015
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ʃʝʛʢʦ ʣʠ ʙʳʪʴ ʧʨʦʛʥʦʟʠʩʪʦʤ 

ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʧʘʩʦʚ ʮʠʩʪ 

ʘʨʪʝʤʠʠ?
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Cʣʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʘ

Å ʂʦʨʦʪʢʦʮʠʢʣʦʚʳʡ ʦʨʛʘʥʠʟʤ (3 ʛʝʥʝʨʘʮʠʠ ʚ ʩʝʟʦʥ, ʟʠʤʫʝʪ ʚ ʚʠʜʝ 
ʮʠʩʪ)

Å ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ (ʥʘʣʠʯʠʝ ʩʫʭʠʭ ʠ ʚʣʘʞʥʳʭ ʣʝʪ)

Å ʄʝʣʢʦʚʦʜʥʦʩʪʴ ʚʦʜʦʝʤʘ (ʛʣʫʙʠʥʘ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 1 ʤ)

Å ɺʣʠʷʥʠʝ ʩʦʣʝʥʦʩʪʠ ʥʘ ʨʦʩʪ ʧʦʧʫʣʷʮʠʠ ʨʘʯʢʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʠʩʪ

Å ʉʢʦʨʦʪʝʯʥʦʩʪʴ ʧʨʦʤʳʩʣʘ (ʠʶʣʴ-ʦʢʪʷʙʨʴ)

Å ɻʠʙʝʣʴ ʙʝʨʝʛʦʚʳʭ ʚʳʙʨʦʩʦʚ ʮʠʩʪ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʥʝʜʝʣʴ ʚ ʫʩʣʦʚʠʷʭ 
ʣʝʪʘ 

Å ʃʝʛʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʮʠʩʪ ʜʣʷ ʥʝʣʝʛʘʣʴʥʦʛʦ ʧʨʦʤʳʩʣʘ

26



ʆʮʝʥʢʘ ʟʘʧʘʩʦʚ ʚ ʪʝʢʫʱʝʤ ʩʝʟʦʥʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʈʆɺ 

(ʢʨʘʩʥʳʡ ʮʚʝʪ ʤʘʨʢʝʨʘ ïʟʘʩʫʰʣʠʚʳʡ ʛʦʜ, ʩʠʥʠʡ -ʤʥʦʛʦʚʦʜʥʳʡ, 

ʟʝʣʝʥʳʡ ïʩʨʝʜʥʝʚʦʜʥʳʡ)

ʈʠʩʫʥʦʢïʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ (1995-2015 ʛʛ.) ʟʘʧʘʩʦʚ ʮʠʩʪ ʘʨʪʝʤʠʠ 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ (ʊʶʤʝʥʩʢʘʷ, ʏʝʣʷʙʠʥʩʢʘʷ, ʂʫʨʛʘʥʩʢʘʷ, 

ʆʤʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʠ) ʧʦ 31 ʚʦʜʦʝʤʫ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ 

ʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʚ % 

>100 ʢʛ/ʛʘïʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ (26% ʦʟʝʨ),

60-100 ʢʛ/ʛʘïʩʨʝʜʥʝʧʨʦʜʫʢʪʠʚʥʳʝ (47% ʦʟʝʨ) ,

<60 ʢʛ/ʛʘ-ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʝ(22% ʦʟʝʨ),

<20 ʢʛ/ʛʘïʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʧʨʦʤʳʩʣʘ (5%)

ɺʓɺʆɼ, ʝʩʣʠ ʚ ʚʳʜʘʯʝ ʈʆɺ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʦʟʝʨʘʤ ʦʩʥʦʚʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʪʦ ʨʝʘʣʴʥʳʡ ʟʘʧʘʩ ʤʦʞʝʪ 

ʦʪʣʠʯʘʪʴʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ. ʊ.ʦ., ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ, ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʦʨʚʘʪʴ ʠʭ ʧʝʨʝʟʘʛʦʪʦʚʢʦʡ, 

ʠʣʠ ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʜʦʝʤʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʜʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʛʥʦʟ 

ʈʆɺ, ʢʦʪʦʨʳʡ ʚʳʜʘʝʪʩʷ ʩ ʛʦʜʠʯʥʦʡ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ, ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʠ ʧʦʜʪʚʝʨʞʜʘʪʴʩʷ ʥʘʫʯʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘʢʘʥʫʥʝ ʧʨʦʤʳʩʣʘ ʚ ʢʘʞʜʦʤ ʚʦʜʦʝʤʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʭʝʤʘ: ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʳʣʦʚʘ ʧʨʠ 70% ʦʩʚʦʝʥʠʠ, ʥʝ ʨʘʮʠʦʥʘʣʴʥʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʘʨʪʝʤʠʠ, ʧʦʩʢʦʣʴʢʫ, ʟʘʧʘʩʳ ʮʠʩʪ ʚʝʩʴʤʘ ʥʝʩʪʘʙʠʣʴʥʳ,  ʨʘʟʙʨʦʩʘʥʳ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʦʜʦʝʤʘʤ, ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʟʘ 

ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʥʝʨʝʘʣʴʥʦ. 

ʈʠʩʫʥʦʢïʆʙʱʠʝ ʟʘʧʘʩʳ ʮʠʩʪ ʚ ʦʟʝʨʘʭ ʚ ʧʝʨʠʦʜ 1995-2016 ʛʛ.
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ʀʩʪʦʨʠʷ ʤʝʪʦʜʠʢʠ

1. ɺʦʨʦʥʦʚ ʇ.ʄ., ʢ.ʙ.ʥ.,ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀʇʈʍ, ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1982 ʛ., ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 

1986 ʛ.

2. ʉʪʫʜʝʥʠʢʠʥʘ ʊ.ʃ., ʘʚʪʦʨʝʬ.ʢʘʥʜ.ʙʠʦʣ.ʥʘʫʢ 1986; 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʦʚ ʘʨʪʝʤʠʠ ïʩʪʘʪʴʷ ʚ ʩʙʦʨʥʠʢʝ 1991 ʛ.

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʘʚʠʣ ʟʘʛʦʪʦʚʢʠ ʙʠʦʢʦʨʤʦʚ ʚʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï

ʩʪʘʪʴʷ ʚ ʩʙʦʨʥʠʢʝ ɺʦʜʦʝʤʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 1999 ʛ.

3.    ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʱʠʭ ʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ (ʆɼʋ) ʮʠʩʪ ʞʘʙʨʦʥʦʛʦʛʦ 

ʨʘʯʢʘ Artemia, ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʢʦʨʦʚʳʭ ʙʳʣ ʢʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ: ʃʠʪʚʠʥʝʥʢʦ ɸ.ʀ, ʃʠʪʚʠʥʝʥʢʦ ʃ.ʀ., 

ʉʦʣʦʚʦʚ ɺ.ʇ., ʗʩʶʯʝʥʷ ʊ.ʃ.(ʉʪʫʜʝʥʠʢʠʥʘ), ɺʝʩʥʠʥʘ ʃ.ɺ. , 2002 ʛ.
28



ʈʘʩʯʝʪ ʦʙʱʠʭ ʟʘʧʘʩʦʚ ʮʠʩʪ, ʧʨʦʛʥʦʟ ʈʆɺ

ʇʦ ɺʦʨʦʥʦʚʫ ʇ.ʄ., 1986 ʛ.

W=W1+W2

W1ïʤʘʩʩʘʧʣʘʥʢʪʦʥʥʳʭʮʠʩʪ;

W2ïʤʘʩʩʘʮʠʩʪʚʙʝʨʝʛʦʚʳʭʚʳʙʨʦʩʘʭ

ʇʦʉʦʣʦʚʦʚʫɺ.ʇ. , ʉʪʫʜʝʥʠʢʠʥʦʡʊ.ʃ. (ʧʫʙʣʠʢʘʮʠʠ1986,1991, 1999ʛʛ.)

W=W1+W2 +W3

W3ïʤʘʩʩʘʮʠʩʪʚ̫ ʡʮʝʚʳʭʤʝʰʢʘʭʩʘʤʦʢ

ʄʝʪʦʜʠʯʝʩʢʠʝʫʢʘʟʘʥʠʷ2002ʛ.

W=W1+W2+W3+W4,

W4ïʤʘʩʩʘʙʝʥʪʦʩʥʳʭʮʠʩʪ

ʇʨʦʛʥʦʟʈʆɺïʧʦʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʧʦʢʘʟʘʪʝʣʷʤʧʨʦʜʫʢʪʠʚʥʦʩʪʠ

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷʤʝʪʦʜʠʢʘ: ʧʨʦʤʳʩʝʣʙʝʟʦʛʨʘʥʠʯʝʥʠʡ,ʥʦʩʩʦʟʜʘʥʠʝʤ

ʩʪʨʘʭʦʚʦʛʦʟʘʧʘʩʘ,ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦʫʨʦʚʝʥʴʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘʥʘʩʣʝʜʫʶʱʠʡʩʝʟʦʥ.

ʄʝʪʦʜʠʯʝʩʢʠʝʫʢʘʟʘʥʠʷ2013ʛ.

W3-ʨʘʩʯʝʪʩʫʯʝʪʦʤʚʩʝʭʚʦʟʨʘʩʪʥʳʭʩʪʘʜʠʡʨʘʯʢʦʚʠʠʭʚʳʞʠʚʘʝʤʦʩʪʠ

ʇʨʦʛʥʦʟʈʆɺïʧʦ5 ʩʦʩʪʘʚʣʷʶʱʠʤ,ʚʢʣʶʯʘʷʢʘʢʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝʧʦʢʘʟʘʪʝʣʠ

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ,ʧʨʦʤʳʩʣʘ,ʚʝʣʠʯʠʥʳʈʆɺ,ʪʘʢʠʜʘʥʥʳʝʧʨʝʜʳʜʫʱʝʛʦʩʝʟʦʥʘ. 29



ʅʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ ʢ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ 

ʤʝʪʦʜʠʢʠ

1. ʇʨʠ ʨʘʩʯʝʪʝ W3(ʤʘʩʩʘ ʮʠʩʪ ʚ ʷʡʮʝʚʳʭ ʤʝʰʢʘʭ ʩʘʤʦʢ) ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʮʠʩʪ ʚʚʝʩʪʠ ʧʦʥʠʞʘʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʩʦʣʝʥʦʩʪʠ

2. ɺʳʜʝʣʠʪʴ ʨʘʟʜʝʣʳ

- ʜʣʷ ʤʝʣʢʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ,

- ʜʣʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ,

- ʜʣʷ ʟʘʣʠʚʘ ʉʠʚʘʰ

3. ʋʚʝʣʠʯʠʪʴ ʧʨʦʮʝʥʪ ʠʟʲʷʪʠʷ 

- ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ ʜʦ 50-70% ʥʘ ʤʘʣʳʭ, ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,

- ʥʘ ʛʣʫʙʦʢʦʚʦʜʥʦʤ ʚʦʜʦʝʤʝ (ɹ.ʗʨʦʚʦʝ) ʜʦ 80%.

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʜʣʷ ʘʧʨʦʙʘʮʠʠ  

- ʆʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʮʠʩʪ ʚ ʢʘʞʜʦʤ ʚʦʜʦʝʤʝ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ

- ʈʘʟʨʝʰʠʪʴ ʢ ʧʨʦʤʳʩʣʫ ʚʝʩʴ ʟʘʧʘʩ ʮʠʩʪ, ʧʨʝʚʳʰʘʶʱʠʡ ʵʪʦʪ ʤʠʥʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ

- ʈʆɺ = ʆʙʱʠʡ ʟʘʧʘʩ (W) - ɿʘʧʘʩ ʤʠʥʠʤʘʣʴʥʳʡ (Wmin) 30
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ʃʝʪʥʠʝ ʙʝʨʝʛʦʚʳʝ ʚʳʙʨʦʩʳ ʮʠʩʪ



ʄʦʥʠʪʦʨʠʥʛ ʛʠʧʝʨʛʘʣʠʥʥʳʭ ʚʦʜʦʝʤʦʚ
32

ʆʟʝʨʦ ɻʦʨʴʢʦʝ-ʆʢʫʥʝʚʦ (ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣ.), 

S=75 ʛʘ, ʛʣʫʙʠʥʘ=0,8 ʤ, ʙʠʦʤʘʩʩʘ ʨʘʯʢʦʚ 

ʘʨʪʝʤʠʠ   0,8 ʢʛ/ʤ3 (480 ʪʦʥʥ)


