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Ü‡·ÓÌÓ„ËÂ ‡ÍÓÓ·‡ÁÌ˚Â Ó‰‡ Artemia fl‚Îfl-
˛ÚÒfl Ô‡ÍÚË˜ÂÒÍË Â‰ËÌÒÚ‚ÂÌÌ˚ÏË ·ÂÒÔÓÁ‚ÓÌÓ˜-
Ì˚ÏË, Ì‡ÒÂÎfl˛˘ËÏË ÏÂÎÍËÂ ÛÎ¸Ú‡„‡ÎËÌÌ˚Â ‚Ó-
‰ÓÂÏ˚, ÍÓÚÓ˚Â Ì‡ıÓ‰flÚÒfl ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ Á‡-
ÒÛ¯ÎË‚˚ı Â„ËÓÌ‡ı. ëÂÁÓÌÌ˚Â Ë ÏÌÓ„ÓÎÂÚÌËÂ
ËÁÏÂÌÂÌËfl ÍÎËÏ‡ÚË˜ÂÒÍËı Ù‡ÍÚÓÓ‚ (ÚÂÏÔÂ‡ÚÛ-
˚, ÍÓÎË˜ÂÒÚ‚‡ ÓÒ‡‰ÍÓ‚ Ë Ëı ‡ÒÔÂ‰ÂÎÂÌËfl ÔÓ ÒÂ-
ÁÓÌ‡Ï „Ó‰‡) Ó·ÛÒÎÓ‚ÎË‚‡˛Ú ¯ËÓÍËÂ ÔÂ‰ÂÎ˚ ÍÓ-
ÎÂ·‡ÌËÈ ÛÓ‚Ìfl ‚Ó‰˚ Ë ÒÓÎÂÌÓÒÚË ‚ ˝ÚËı ‚Ó‰ÓÂÏ‡ı.
ùÚÓ ÔË‚Ó‰ËÚ Í ÌÂÁ‡ÍÓÌÓÏÂÌ˚Ï Ë ÌÂÔÂ‰ÒÍ‡ÁÛÂ-
Ï˚Ï ÏÂÊ„Ó‰Ó‚˚Ï ËÁÏÂÌÂÌËflÏ ‰ÎËÚÂÎ¸ÌÓÒÚË ÒÂÁÓ-
Ì‡ ‚Â„ÂÚ‡ˆËË ‰Îfl Artemia, Ú.Â. ÔÂËÓ‰‡ „Ó‰‡, ‚ ÍÓÚÓ-
ÓÏ ÒÓÎÂÌÓÒÚ¸ ‚Ó‰˚ ÓÒÚ‡ÂÚÒfl ‚ ÔÂ‰ÂÎ‡ı 25–180

 

‰

 

,
‡ ÚÂÏÔÂ‡ÚÛ‡ ÔÂ‚˚¯‡ÂÚ 7–8°ë [1]. 

åÌÓ„ËÂ ÔÓÔÛÎflˆËË Artemia ı‡‡ÍÚÂËÁÛ˛ÚÒfl
ÁÌ‡˜ËÚÂÎ¸ÌÓÈ Î‡·ËÎ¸ÌÓÒÚ¸˛ Ô‡‡ÏÂÚÓ‚ ÊËÁÌÂÌ-
ÌÓ„Ó ̂ ËÍÎ‡ (Üñ) ÓÒÓ·ÂÈ Ë Ì‡ÎË˜ËÂÏ ‡Î¸ÚÂÌ‡ÚË‚-
Ì˚ı ÒÔÓÒÓ·Ó‚ ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚‡ (Ô‡ÚÂÌÓ„ÂÌÂÁ‡ Ë
‰‚ÛÔÓÎÓ„Ó ‡ÁÏÌÓÊÂÌËfl), ˜ÚÓ ‡ÒÒÏ‡ÚË‚‡ÂÚÒfl
Í‡Í Ó‰ËÌ ËÁ ‚‡ÊÌÂÈ¯Ëı ÔÓÔÛÎflˆËÓÌÌ˚ı ÏÂı‡ÌËÁ-
ÏÓ‚ ‡‰‡ÔÚ‡ˆËË Í ÒÛ˘ÂÒÚ‚Ó‚‡ÌË˛ ‚ ̋ ÍÒÚÂÏ‡Î¸Ì˚ı
ÛÒÎÓ‚Ëflı ÒÂ‰˚ [2, 3]. íÂÏ ÌÂ ÏÂÌÂÂ ÏÌÓ„ËÂ ‚‡Ê-
Ì˚Â ‡ÒÔÂÍÚ˚ ̋ ÚÓ„Ó ÔÓˆÂÒÒ‡ ÓÒÚ‡˛ÚÒfl Ï‡ÎÓËÒÒÎÂ-
‰Ó‚‡ÌÌ˚ÏË. Ç Ëı ˜ËÒÎÓ ‚ıÓ‰flÚ ‚ÎËflÌËÂ ÒÔÓÒÓ·‡
‡ÁÏÌÓÊÂÌËfl Ì‡ ËÁÏÂÌ˜Ë‚ÓÒÚ¸ Ô‡‡ÏÂÚÓ‚ Üñ,
ÚÂÒÌÓÚ‡ ÍÓÂÎflÚË‚Ì˚ı Ò‚flÁÂÈ ÏÂÊ‰Û ÌËÏË Ë Ì‡-
ÒÎÂ‰ÛÂÏÓÒÚ¸ Ô‡‡ÏÂÚÓ‚ Üñ. 

ç‡ÏË ÔÓ‚Â‰ÂÌ˚ ËÒÒÎÂ‰Ó‚‡ÌËfl ‚ ˝ÚÓÏ Ì‡Ô‡‚-
ÎÂÌËË Ò Î‡·Ó‡ÚÓÌÓÈ ÍÛÎ¸ÚÛÓÈ Artemia, ÔÓËÒ-
ıÓ‰fl˘ÂÈ ÓÚ ÔÓÔÛÎflˆËË ÓÁ. òÚÓÏÓ‚ÓÂ (ä˚ÏÒÍËÈ
Ô-Ó‚, ìÍ‡ËÌ‡). Ç ÛÍ‡Á‡ÌÌÓÈ ÔÓÔÛÎflˆËË ÓÚÏÂ˜ÂÌ‡
ÒÏÂÌ‡ ÒÔÓÒÓ·Ó‚ ‡ÁÏÌÓÊÂÌËfl, ÒÓı‡ÌË‚¯‡flÒfl Ë ‚
Î‡·Ó‡ÚÓÌÓÈ ÍÛÎ¸ÚÛÂ. ùÍÒÔÂËÏÂÌÚ˚ ‚˚ÔÓÎÌÂ-
Ì˚ Ì‡ ÒÂÏ¸flı Artemia (ÔÓÚÓÏÒÚ‚Ó, ÓÚÓÊ‰ÂÌÌÓÂ ËÁ
Ó‰ÌÓÈ ÍÎ‡‰ÍË) ÓÚ Ô‡ÚÂÌÓ„ÂÌÂÁ‡ Ë ‰‚ÛÔÓÎÓ„Ó ‡Á-
ÏÌÓÊÂÌËfl. åÂÚÓ‰˚ ÔÓÎÛ˜ÂÌËfl ÒÂÏÂÈ ÓÔËÒ‡Ì˚ ‡-

ÌÂÂ [2]. éÒÓ·ÂÈ ËÁ ÒÂÏÂÈ ‚˚‡˘Ë‚‡ÎË ÔÓÓ‰ËÌÓ˜ÍÂ
‚ ÒÓÒÛ‰‡ı Ò Ó·˙ÂÏÓÏ ‚Ó‰˚ 50 ÏÎ Ì‡ ÔÓÚflÊÂÌËË
‚ÒÂ„Ó ÊËÁÌÂÌÌÓ„Ó ˆËÍÎ‡ ÔË 28°ë Ì‡ ËÒÍÛÒÒÚ‚ÂÌ-
ÌÓÈ ÒÂ‰Â ÒÓÎÂÌÓÒÚ¸˛ 50

 

‰

 

. äÓÏ (ÒÛÒÔÂÌÁËfl
Chlorella sp. ‚ ÍÓÌˆÂÌÚ‡ˆËË 1 ÏÎÌ. ÍÎÂÚÓÍ 

 

·

 

 ÏÎ

 

–1

 

)
Á‡‰‡‚‡ÎË Ò ËÁ·˚ÚÍÓÏ. 

Ç ˝ÍÒÔÂËÏÂÌÚ‡ı ËÒÔÓÎ¸ÁÓ‚‡Ì˚ 132 Ò‡ÏÍË ÓÚ
Ô‡ÚÂÌÓ„ÂÌÂÁ‡ (6 ÒÂÏÂÈ) Ë 77 Ò‡ÏÓÍ (5 ÒÂÏÂÈ) ÓÚ
‰‚ÛÔÓÎÓ„Ó ‡ÁÏÌÓÊÂÌËfl. ÑÎfl Í‡Ê‰ÓÈ Ò‡ÏÍË ÓÔÂ-
‰ÂÎÂÌ˚ ÒÎÂ‰Û˛˘ËÂ Ô‡‡ÏÂÚ˚ Üñ: ‰ÎËÚÂÎ¸-
ÌÓÒÚ¸ ˛‚ÂÌËÎ¸ÌÓ„Ó ÔÂËÓ‰‡ (

 

D

 

j

 

) Ë ‚ÒÂ„Ó Üñ (

 

D

 

);
‡ÁÏÂ˚ ÚÂÎ‡ ÔË ‚˚ÏÂÚÂ ÔÂ‚ÓÈ ÍÎ‡‰ÍË (

 

L

 

1

 

) Ë ‚
ÍÓÌˆÂ Üñ (

 

L

 

d

 

); ˜ËÒÎÓ ÔÓÎÓ‚˚ı ÔÓ‰ÛÍÚÓ‚ (Ì‡ÛÔ-
ÎËÛÒ˚ ËÎË ̂ ËÒÚ˚) ‚ ÔÂ‚ÓÈ ÍÎ‡‰ÍÂ (

 

E

 

1

 

), ‡ Ú‡ÍÊÂ ÒÛÏ-
Ï‡Ì˚Â (Á‡ Üñ) Ô‡‡ÏÂÚ˚ ‡ÁÏÌÓÊÂÌËfl – Ó·˘ÂÂ
˜ËÒÎÓ ÍÎ‡‰ÓÍ (

 

N

 

) Ë ÔÓÎÓ‚˚ı ÔÓ‰ÛÍÚÓ‚ (

 

E

 

), ˜ËÒÎÓ
ÍÎ‡‰ÓÍ Ò Ì‡ÛÔÎËflÏË (

 

N

 

0

 

) Ë Ò ˆËÒÚ‡ÏË (

 

N

 

n

 

); ˜ËÒÎÓ Ì‡-
ÛÔÎËÂ‚ (

 

E

 

0

 

) Ë ˆËÒÚ (

 

E

 

n

 

); ÓÚÌÓ¯ÂÌËÂ ˜ËÒÎ‡ Ì‡ÛÔÎËÂ‚ Í
Ó·˘ÂÏÛ ˜ËÒÎÛ ÔÓÎÓ‚˚ı ÔÓ‰ÛÍÚÓ‚ (

 

g

 

 = 

 

E

 

n

 

/

 

E

 

). 
ÑÎfl ‚˚·ÓÓÍ ÓÚ Ó·ÓËı ÒÔÓÒÓ·Ó‚ ‡ÁÏÌÓÊÂÌËfl

ÓÔÂ‰ÂÎÂÌ˚ ÒÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl (

 

X

 

) ÓÚ‰ÂÎ¸Ì˚ı Ô‡-
‡ÏÂÚÓ‚ Üñ, Ëı ÒÚ‡Ì‰‡ÚÌ˚Â ÓÚÍÎÓÌÂÌËfl (

 

σ

 

) Ë
ÍÓ˝ÙÙËˆËÂÌÚ˚ ‚‡Ë‡ˆËË [ë.

 

V

 

. = (

 

X

 

/

 

σ

 

)

 

 · 

 

100%].
Ç

 

 

 

Ó·˙Â‰ËÌÂÌÌ˚ı ‚˚·ÓÍ‡ı ÓÚ Ó·ÓËı ÒÔÓÒÓ·Ó‚
‡ÁÏÌÓÊÂÌËfl ‡ÒÒ˜ËÚ‡Ì˚ ÍÓ˝ÙÙËˆËÂÌÚ˚ ÍÓÂ-

ÎflˆËË ëÔËÏÂÌ‡ (

 

r

 

) ÏÂÊ‰Û ÁÌ‡˜ÂÌËflÏË , ı‡‡Í-

ÚÂËÁÛ˛˘ËÏË ÒÍÓÓÒÚ¸ ÔÓÎÓ‚Ó„Ó ÒÓÁÂ‚‡ÌËfl Ò‡-
ÏÓÍ, Ë ÓÒÚ‡Î¸Ì˚ÏË Ô‡‡ÏÂÚ‡ÏË Üñ. 

ç‡ÒÎÂ‰ÛÂÏÓÒÚ¸ (

 

h

 

2

 

), ËÎË ‰ÓÎfl „ÂÌÓÚËÔË˜ÂÒÍÓÈ
ËÁÏÂÌ˜Ë‚ÓÒÚË ‚ Ó·˘ÂÈ ÙÂÌÓÚËÔË˜ÂÒÍÓÈ ‚‡Ë‡-
·ÂÎ¸ÌÓÒÚË Ô‡‡ÏÂÚÓ‚ Üñ, ‡ÒÒ˜ËÚ‡Ì‡ ÒÓ„Î‡ÒÌÓ:

 

h

 

2

 

 = , „‰Â  – Ó·˘‡fl ‰ËÒÔÂÒËfl Ô‡‡ÏÂÚ‡

‰Îfl ‚ÒÂı Ò‡ÏÓÍ ÓÚ Ó‰ÌÓ„Ó ÒÔÓÒÓ·‡ ‡ÁÏÌÓÊÂÌËfl,

 – ÒÂ‰Ìflfl ‰ËÒÔÂÒËfl ˝ÚÓ„Ó Ô‡‡ÏÂÚ‡ ‚ „ÛÔÔÂ
ÒÂÏÂÈ ÓÚ Ó‰ÌÓ„Ó ÒÔÓÒÓ·‡ ‡ÁÏÌÓÊÂÌËfl [4]. óÂÏ
‚˚¯Â ÁÌ‡˜ÂÌËfl 

 

h

 

2

 

 ‰Îfl ÚÓ„Ó ËÎË ËÌÓ„Ó Ô‡‡ÏÂÚ‡
Üñ, ÚÂÏ ·ÓÎÂÂ ˝ÙÙÂÍÚË‚Ì˚Ï ÏÓÊÂÚ ·˚Ú¸ ÂÒÚÂ-
ÒÚ‚ÂÌÌ˚È ËÎË ËÒÍÛÒÒÚ‚ÂÌÌ˚È ÓÚ·Ó Ì‡ Â„Ó ËÁÏÂ-
ÌÂÌËÂ [5].
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ÉÓÎÛ·Â‚ 

 

Ë ‰

 

.

 

àÒÒÎÂ‰ÛÂÏ˚Â Ô‡‡ÏÂÚ˚ Üñ ‚ ÔÓÚÓÏÒÚ‚Â ÓÚ
Ó·ÓËı ÒÔÓÒÓ·Ó‚ ‡ÁÏÌÓÊÂÌËfl ı‡‡ÍÚÂËÁÛ˛ÚÒfl
‡ÁÌ˚ÏË ÛÓ‚ÌflÏË ‚‡Ë‡·ÂÎ¸ÌÓÒÚË (Ú‡·Î. 1). íÂÏ
ÌÂ ÏÂÌÂÂ ÔÓ ̋ ÚÓÏÛ ÔÓÍ‡Á‡ÚÂÎ˛ ‚ÒÂ ÓÌË ̃ ÂÚÍÓ ‰ËÙ-
ÙÂÂÌˆËÛ˛ÚÒfl Ì‡ ÚË „ÛÔÔ˚, ÒÓÒÚ‡‚ ÍÓÚÓ˚ı ‚
Ó·ÂËı ‚˚·ÓÍ‡ı ÓÒÚ‡ÂÚÒfl ÔÓÒÚÓflÌÌ˚Ï. ç‡Ë·ÓÎÂÂ
ÒÚ‡·ËÎ¸Ì˚ÏË Ô‡‡ÏÂÚ‡ÏË Üñ fl‚Îfl˛ÚÒfl ‡ÁÏÂ-
˚ ÔÓÎÓ‚ÓÁÂÎ˚ı ÓÒÓ·ÂÈ (

 

L

 

1

 

, 

 

L

 

d

 

), ÁÌ‡˜ÂÌËfl 

 

C

 

.

 

V

 

.
‰Îfl ÍÓÚÓ˚ı ÌÂ ÔÂ‚˚¯‡˛Ú 10%. ëÂ‰ÌËÏ ÛÓ‚-
ÌÂÏ ËÁÏÂÌ˜Ë‚ÓÒÚË (

 

C

 

.

 

V

 

. ‚ ÔÂ‰ÂÎ‡ı 16–55%) ı‡-
‡ÍÚÂËÁÛÂÚÒfl ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÓÚ‰ÂÎ¸Ì˚ı ˝Ú‡ÔÓ‚
ÓÌÚÓ„ÂÌÂÁ‡ (

 

D

 

j

 

 Ë 

 

D

 

), ‡ Ú‡ÍÊÂ ˜ËÒÎÓ ÔÓÎÓ‚˚ı ÔÓ-
‰ÛÍÚÓ‚ (Ì‡ÛÔÎËÛÒ˚ ËÎË ˆËÒÚ˚) ‚ ÔÂ‚ÓÈ ÍÎ‡‰ÍÂ.
ë‡Ï˚È ‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ ËÁÏÂÌ˜Ë‚ÓÒÚË (

 

C

 

.

 

V

 

. ÓÚ 49
‰Ó 157%) ËÏÂ˛Ú ÍÛÏÛÎflÚË‚Ì˚Â ÔÓÍ‡Á‡ÚÂÎË ‡Á-
ÏÌÓÊÂÌËfl (

 

N

 

, 

 

E

 

, 

 

N

 

0

 

, 

 

N

 

n

 

, 

 

E

 

0

 

, 

 

Ö

 

n

 

, 

 

g

 

). 

èÓÒÍÓÎ¸ÍÛ ÒÚ‡ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚ÂÌÓÈ ÍÓÂ-

ÎflˆËË ÏÂÊ‰Û  Ë 

 

D

 

 ‚ ‚˚·ÓÍ‡ı Ò‡ÏÓÍ ÓÚ Ó·ÓËı

ÒÔÓÒÓ·Ó‚ ‡ÁÏÌÓÊÂÌËfl ÌÂ Ó·Ì‡ÛÊÂÌÓ, ÛÒÍÓÂÌ-
ÌÓÂ ÔÓÎÓ‚ÓÂ ÒÓÁÂ‚‡ÌËÂ Ò‡ÏÓÍ ÌÂ ÓÍ‡Á˚‚‡ÂÚ ÓÔÂ-
‰ÂÎÂÌÌÓ„Ó ‚ÎËflÌËfl Ì‡ ÔÓÒÎÂ‰Û˛˘Û˛ ‰ÎËÚÂÎ¸-
ÌÓÒÚ¸ Ëı ÊËÁÌË. éÚÒ˛‰‡ Ò‡ÏÍË, ÔÂ‚˚ÏË ‰ÓÒÚË„‡-
˛˘ËÂ ÔÓÎÓ‚ÓÈ ÁÂÎÓÒÚË (ÎË‰Â˚), ËÏÂ˛Ú ·ÓÎÂÂ
ÔÓ‰ÓÎÊËÚÂÎ¸Ì˚È ÔÂËÓ‰ ‡ÁÏÌÓÊÂÌËfl, ˜ÚÓ ÔË-
‚Ó‰ËÚ Í ‰ÓÒÚÓ‚ÂÌÓÏÛ Û‚ÂÎË˜ÂÌË˛ ÍÛÏÛÎflÚË‚Ì˚ı
Ô‡‡ÏÂÚÓ‚ ‡ÁÏÌÓÊÂÌËfl, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ÒÛÏ-
Ï‡ÌÓÈ ÔÎÓ‰Ó‚ËÚÓÒÚË Á‡ Üñ (ËÒ. 1). í‡Í Í‡Í ÓÚ-
ÏÂ˜ÂÌ‡ ‰ÓÒÚÓ‚ÂÌ‡fl ÔÓÎÓÊËÚÂÎ¸Ì‡fl ÍÓÂÎflˆËfl

ÏÂÊ‰Û  Ë 

 

g

 

, Ò‡ÏÍË-ÎË‰Â˚ ÔÓËÁ‚Ó‰flÚ ·ÓÎ¸¯Â

1
D j

------

1
D j

------

 

Ì‡ÛÔÎËÛÒÓ‚, ˜ÂÏ ‰ÓÒÚË„‡˛˘ËÂ ÔÓÎÓ‚ÓÈ ÁÂÎÓÒÚË
ÔÓÁ‰ÌÂÂ. ùÚÓ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÔÓ‚˚¯ÂÌË˛ ÓÒÚ‡ ̃ ËÒ-
ÎÂÌÌÓÒÚË ÔÓÔÛÎflˆËÈ 

 

A

 

rtemia ‚ ÚÂÍÛ˘ËÈ ÒÂÁÓÌ ‚Â-
„ÂÚ‡ˆËË. 

Ç ˆÂÎÓÏ ÚÂÒÌÓÚ‡ ÍÓÂÎflÚË‚Ì˚ı Ò‚flÁÂÈ ÏÂÊ‰Û

 Ë ÓÒÚ‡Î¸Ì˚ÏË Ô‡‡ÏÂÚ‡ÏË Üñ ‚ ‚˚·ÓÍ‡ı

ÓÚ Ó·ÓËı ÒÔÓÒÓ·Ó‚ ‡ÁÏÌÓÊÂÌËfl ÓÒÚ‡ÂÚÒfl Ó˜ÂÌ¸
ÌËÁÍÓÈ, ÔÓÒÍÓÎ¸ÍÛ Ï‡ÍÒËÏ‡Î¸Ì˚Â ÁÌ‡˜ÂÌËfl 

 

r

 

 ÌÂ
ÔÂ‚˚¯‡˛Ú 0.415. ÜÂÒÚÍÓÂ Á‡ÍÂÔÎÂÌËÂ ÍÓÂ-
ÎflÚË‚Ì˚ı Ò‚flÁÂÈ ÏÂÊ‰Û Ô‡‡ÏÂÚ‡ÏË Üñ ‰‡ÂÚ
ÓÔÂ‰ÂÎÂÌÌÓÂ ÔÂËÏÛ˘ÂÒÚ‚Ó ÔÓÔÛÎflˆËflÏ, Ó·ËÚ‡-
˛˘ËÏ ‚ ÒÚ‡·ËÎ¸ÌÓÈ ËÎË ÔÂ‰ÒÍ‡ÁÛÂÏÓÈ ÒÂ‰Â. é‰-
Ì‡ÍÓ ‚ ÂÁÍÓ ËÁÏÂÌ˜Ë‚ÓÈ ÒÂ‰Â, ı‡‡ÍÚÂÌÓÈ ‰Îfl
ÛÎ¸Ú‡„‡ÎËÌÌ˚ı ‚Ó‰ÓÂÏÓ‚, ÓÌÓ ÌÂ ‰‡ÂÚ ÔÓÔÛÎflˆË-
flÏ Artemia Ó˘ÛÚËÏ˚ı ÔÂËÏÛ˘ÂÒÚ‚. 

èË Ó·ÓËı ÒÔÓÒÓ·‡ı ‡ÁÏÌÓÊÂÌËfl Ï‡ÍÒËÏ‡Î¸-
Ì‡fl Ë Ó˜ÂÌ¸ ‚˚ÒÓÍ‡fl Ì‡ÒÎÂ‰ÛÂÏÓÒÚ¸ (

 

h

 

2

 

 > 0.5) ÓÚ-
ÏÂ˜ÂÌ‡ ‰Îfl ‰ÎËÚÂÎ¸ÌÓÒÚË ˛‚ÂÌËÎ¸ÌÓ„Ó ÔÂËÓ‰‡
Ò‡ÏÓÍ (

 

D

 

j

 

). ùÚÓÚ Ô‡‡ÏÂÚ Üñ ı‡‡ÍÚÂËÁÛÂÚÒfl
‰ÓÒÚ‡ÚÓ˜ÌÓ ‚˚ÒÓÍÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛ (

 

C

 

.

 

V

 

. ‚
ÔÂ‰ÂÎ‡ı 16–23%), ˜ÚÓ ÒÓÁ‰‡ÂÚ ËÒıÓ‰Ì˚È Ï‡ÚÂË-
‡Î ‰Îfl ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ÓÚ·Ó‡ Ì‡ ËÁÏÂÌÂÌËÂ ˝ÚÓ„Ó
Ô‡‡ÏÂÚ‡ ‚ ÔËÓ‰Ì˚ı ÔÓÔÛÎflˆËflı 

 

A

 

rtemia. ç‡-
ÒÎÂ‰ÛÂÏÓÒÚ¸ ÓÒÚ‡Î¸Ì˚ı Ô‡‡ÏÂÚÓ‚ Üñ, Í‡Í Î‡-
·ËÎ¸Ì˚ı (ÍÛÏÛÎflÚË‚Ì˚Â Ô‡‡ÏÂÚ˚ ‡ÁÏÌÓÊÂ-
ÌËfl), Ú‡Í Ë ‚ÂÒ¸Ï‡ ÒÚ‡·ËÎ¸Ì˚ı (‡ÁÏÂ˚ Ò‡ÏÓÍ),
Ó˜ÂÌ¸ ÌËÁÍ‡ (

 

h

 

2

 

 < 0.26), ˜ÚÓ ‰ÂÎ‡ÂÚ ÓÚ·Ó Ì‡ Ëı ËÁ-
ÏÂÌÂÌËÂ Ï‡ÎÓ˝ÙÙÂÍÚË‚Ì˚Ï.

àÁ ‚ÒÂ„Ó ÍÓÏÔÎÂÍÒ‡ ‡·ËÓÚË˜ÂÒÍËı Ù‡ÍÚÓÓ‚
ÒÂ‰˚ Ì‡Ë·ÓÎÂÂ ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ ‚ÓÁ‰ÂÈÒÚ‚ËÂ Ì‡
ÛÓ‚ÂÌ¸ ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚‡ ÔÓÔÛÎflˆËÈ Artemia ÓÍ‡-

1
D j

------

 

í‡·ÎËˆ‡ 1. 

 

 ëÓÓÚÌÓ¯ÂÌËÂ ÏÂÊ‰Û ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛ Ô‡‡ÏÂÚÓ‚ Üñ Ë Ëı Ì‡ÒÎÂ‰ÛÂÏÓÒÚ¸˛ ‚ ÔÓÚÓÏÒÚ‚Â Artemia
ÓÚ ‡ÁÌ˚ı ÒÔÓÒÓ·Ó‚ ‡ÁÏÌÓÊÂÌËfl

è‡‡ÏÂÚ 
Üñ

è‡ÚÂÌÓ„ÂÌÂÁ Ñ‚ÛÔÓÎÓÂ ‡ÁÏÌÓÊÂÌËÂ

ëÂ‰ÌËÂ 

 

±

 

 

 

σ

 

C.V

 

., %

 

r

 

*

 

h

 

2

 

ëÂ‰ÌËÂ 

 

±

 

 

 

σ

 

C.V

 

., %

 

r

 

*

 

h

 

2

 

D

 

j

 

, ÒÛÚ 40.9 

 

±

 

 6.6 16.2 – 0.518 29.9 

 

±

 

 10.0 33.4 – 0.627

 

D

 

, ÒÛÚ 73.6 

 

±

 

 13.7 18.5 –0.1034 0.141 65.0 

 

±

 

 21.42 37.1 –0.1751 0.330

 

Σ

 

N

 

5.1 

 

±

 

 2.6 51.0

 

0.3446

 

0.148 3.4 

 

±

 

 2.8 82.4 0.2542 0.288

 

Σ

 

E

 

180.9 

 

±

 

 106.4 58.7

 

0.3165

 

0.096 94.3 

 

±

 

 76.4 81.0 0.2543 0.262

ΣNo 4.4 ± 2.4 54.5 0.4134 0.153 0.9 ± 1.2 133.3 0.3887 0.248

ΣEo 153.7 ± 98.3 64.0 0.3828 0.109 26.5 ± 35.4 133.6 0.3610 0.137

ΣNn 0.7 ± 1.0 142.9 –0.1135 0.063 2.5 ± 2.6 104.0 0.1103 0.141

ΣEn 27.1 ± 42.4 156.7 –0.1099 0.068 34.1 ± 15.1 104.6 0.1058 0.177

g, % 14.0 ± 22.0 157.1 0.2297 0.000 73.0 ± 36.0 49.3 0.2640 0.040

E1 29.1 ± 13.6 29.1 –0.1919 0.081 34.7 ± 16.6 47.8 0.0256 0.000

L1, ÏÏ 10.9 ± 0.60 5.5 –0.0483 0.053 9.0 ± 0.49 5.4 –0.0948 0.092

Ld, ÏÏ 11.8 ± 0.90 7.8 0.2888 0.148 – – – 0.000

* åÂÊ‰Û  Ë ‰Û„ËÏË Ô‡‡ÏÂÚ‡ÏË Üñ. ÜËÌ˚Ï ¯ËÙÚÓÏ Ó·ÓÁÌ‡˜ÂÌ˚ ÁÌ‡˜ÂÌËfl r, ‰ÓÒÚÓ‚ÂÌ˚Â ÔË ÛÓ‚ÌÂ ÁÌ‡˜ËÏÓÒÚË

P < 0.05.

1
D j
------
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Á˚‚‡ÂÚ ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÒÂÁÓÌ‡ ‚Â„ÂÚ‡ˆËË, ÍÓÚÓ‡fl ‚
·ÓÎ¸¯ËÌÒÚ‚Â ‚Ó‰ÓÂÏÓ‚, Í‡Í Ô‡‚ËÎÓ, ÏÂÌ¸¯Â
Ï‡ÍÒËÏ‡Î¸ÌÓÈ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË ÊËÁÌË ÓÒÓ·ÂÈ
[1]. èÓ˝ÚÓÏÛ ÔË ÒÓÍ‡˘ÂÌËË ÒÂÁÓÌ‡ ‚Â„ÂÚ‡ˆËË

ÌÂÒÓÏÌÂÌÌÓÂ ÒÂÎÂÍÚË‚ÌÓÂ ÔÂËÏÛ˘ÂÒÚ‚Ó ÔÓÎÛ˜‡-
˛Ú Ò‡ÏÍË-ÎË‰Â˚, ÍÓÚÓ˚Â ÓÚÎË˜‡˛ÚÒfl ÛÒÍÓÂÌ-
Ì˚Ï ‡Á‚ËÚËÂÏ Ë ÔÓÚÓÏÛ ÒÔÓÒÓ·Ì˚ ‰ÓÒÚË˜¸ ÔÓÎÓ-
‚ÓÈ ÁÂÎÓÒÚË Ë ÔÓËÁ‚ÂÒÚË ÔÓÚÓÏÒÚ‚Ó ‚ ÏËÌË-
Ï‡Î¸ÌÓ ÍÓÓÚÍËÂ ÒÓÍË. èÓÒÍÓÎ¸ÍÛ ÎË‰Â˚
ı‡‡ÍÚÂËÁÛ˛ÚÒfl Ë Ì‡Ë‚˚Ò¯ÂÈ ÔÎÓ‰Ó‚ËÚÓÒÚ¸˛ Á‡
ÊËÁÌÂÌÌ˚È ˆËÍÎ, ÓÌË ‚ÌÓÒflÚ Ì‡Ë·ÓÎ¸¯ËÈ ‚ÍÎ‡‰ ‚
ÚÂÍÛ˘ÂÂ ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚Ó ÔÓÔÛÎflˆËÈ. 

éÚÒ˛‰‡ ÛÒÚÓÈ˜Ë‚‡fl ÚÂÌ‰ÂÌˆËfl Í ÒÓÍ‡˘ÂÌË˛
‰ÎËÚÂÎ¸ÌÓÒÚË ÒÂÁÓÌÓ‚ ‚Â„ÂÚ‡ˆËË ‚ ‚Ó‰ÓÂÏ‡ı Á‡-
ÒÛ¯ÎË‚˚ı Â„ËÓÌÓ‚, „‰Â ÒÓÒÂ‰ÓÚÓ˜ÂÌÓ ·ÓÎ¸¯ËÌ-
ÒÚ‚Ó ÔËÓ‰Ì˚ı ÔÓÔÛÎflˆËÈ Artemia [6], ÏÓÊÂÚ
fl‚ËÚ¸Òfl ÏÓ˘Ì˚Ï Ù‡ÍÚÓÓÏ ÓÚ·Ó‡ Ì‡ ÛÒÍÓÂÌËÂ
ÔÓÎÓ‚Ó„Ó ÒÓÁÂ‚‡ÌËfl Ò‡ÏÓÍ (Ú.Â. Ì‡ ÛÍÓÓ˜ÂÌËÂ
Dj) ‚ Ëı ÔÓÔÛÎflˆËflı. í‡Í Í‡Í ‚ ÔÓÚÓÏÒÚ‚Â ÓÚ Ó·ÓËı
ÒÔÓÒÓ·Ó‚ ‡ÁÏÌÓÊÂÌËfl Ì‡ÒÎÂ‰ÛÂÏÓÒÚ¸ ‰Îfl Dj
Ó˜ÂÌ¸ ‚˚ÒÓÍ‡, ÔÓ‰Ó·Ì˚È ÓÚ·Ó ÏÓÊÂÚ ·˚Ú¸ ‚ÂÒ¸-
Ï‡ ˝ÙÙÂÍÚË‚Ì˚Ï. ë‡ÏÍË-ÎË‰Â˚ ÓÚÎË˜‡˛ÚÒfl Ë
ÔÓ‚˚¯ÂÌÌÓÈ ÒÛÏÏ‡ÌÓÈ ÔÎÓ‰Ó‚ËÚÓÒÚ¸˛, ‡ ÔÓÚÓ-
ÏÛ ÓÚ·Ó Ì‡ ÒÓÍ‡˘ÂÌËÂ Dj ÒÔÓÒÓ·ÒÚ‚ÛÂÚ Ë ÔÓ‚˚-
¯ÂÌË˛ ÒÍÓÓÒÚË ÓÒÚ‡ ˜ËÒÎÂÌÌÓÒÚË ÔËÓ‰Ì˚ı
ÔÓÔÛÎflˆËÈ Artemia. ùÚÓ ÔÂ‰ÒÚ‡‚ÎflÂÚÒfl ˆÂÎÓÒÚ-
Ì˚Ï ÏÂı‡ÌËÁÏÓÏ ÔÂÓ·‡ÁÓ‚‡ÌËfl Ô‡‡ÏÂÚÓ‚
Üñ Û Artemia ÔË ËÁÏÂÌÂÌËË Ù‡ÍÚÓÓ‚ ÒÂ‰˚ Ë
Á‡ÍÂÔÎÂÌËfl Â„Ó ÌÓ‚˚ı ÍÓÏ·ËÌ‡ˆËÈ ‚ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸Ì˚ı ÔÓÍÓÎÂÌËflı.
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êËÒ. 1. á‡‚ËÒËÏÓÒÚ¸ ÒÛÏÏ‡ÌÓÈ ÔÎÓ‰Ó‚ËÚÓÒÚË ‚ ÚÂ˜Â-
ÌËÂ ÊËÁÌÂÌÌÓ„Ó ˆËÍÎ‡ Û Artemia ÓÚ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓ-
ÒÚË ˛‚ÂÌËÎ¸ÌÓ„Ó ÔÂËÓ‰‡. ‡ – ÔÓÚÓÏÒÚ‚Ó ÓÚ Ô‡ÚÂÌÓ-
„ÂÌÂÁ‡; · – ÔÓÚÓÏÒÚ‚Ó ÓÚ ‰‚ÛÔÓÎÓ„Ó ‡ÁÏÌÓÊÂÌËfl.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


