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èËÏÂÒÌ˚È (˝ÎÂÏÂÌÚÌ˚È) ÒÓÒÚ‡‚ ÏÌÓ„Ëı Ó·˙-
ÂÍÚÓ‚ ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚ Í Ì‡ÒÚÓfl˘ÂÏÛ ‚ÂÏÂÌË
ËÁÛ˜ÂÌ ‰ÓÒÚ‡ÚÓ˜ÌÓ ıÓÓ¯Ó. äÓÌˆÂÌÚ‡ˆËË ˝ÎÂ-
ÏÂÌÚÓ‚ ÔË‚Â‰ÂÌ˚ ‚ ÎËÚÂ‡ÚÛÂ ‰Îfl Ò‡Ï˚ı ‡ÁÌÓ-
Ó·‡ÁÌ˚ı Ó·˙ÂÍÚÓ‚ – ÓÚ ÍÓÒÏÓ- Ë „ÂÓıËÏË˜ÂÒÍËı
‰Ó ·ËÓÎÓ„Ë˜ÂÒÍËı [1–3]. 

éÚÏÂÚËÏ ÒÛ˘ÂÒÚ‚ÂÌÌÛ˛ ÓÒÓ·ÂÌÌÓÒÚ¸ ÔÂ‰-
ÒÚ‡‚ÎÂÌËfl ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó Ï‡ÚÂË‡Î‡: ‰‡ÊÂ ‚
ÙÂÌÓÏÂÌÓÎÓ„Ë˜ÂÒÍËı ÏÓ‰ÂÎflı ÓÚÒÛÚÒÚ‚Û˛Ú ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â Ú‡ÍÚÓ‚ÍË ÏÂı‡ÌËÁÏÓ‚ ÔÓËÒ-
ıÓÊ‰ÂÌËfl Ï‡ÒÒË‚Ó‚ ‚ÂÎË˜ËÌ ÍÓÌˆÂÌÚ‡ˆËÈ, ‚ÓÁ-
ÏÓÊÌÓÂ Ì‡ÎË˜ËÂ Ò‚flÁÂÈ ÏÂÊ‰Û ÒÓÒÚ‡‚‡ÏË ‡ÁÎË˜-
Ì˚ı ÔËÓ‰Ì˚ı Ó·˙ÂÍÚÓ‚ Ë Ú.Ô. 

Ç ‰‡ÌÌÓÈ ‡·ÓÚÂ ÔÂ‰Î‡„‡ÂÚÒfl ÒÚ‡ÚËÒÚË˜ÂÒÍ‡fl
ÏÓ‰ÂÎ¸ ÙÓÏËÓ‚‡ÌËfl ÔËÏÂÒÌÓ„Ó ÒÓÒÚ‡‚‡ ÔË-
Ó‰Ì˚ı Ó·˙ÂÍÚÓ‚. åÂı‡ÌËÁÏ ËÁÏÂÌÂÌËfl ‚ÂÎË˜ËÌ
ÍÓÌˆÂÌÚ‡ˆËÈ ÔËÏÂÒÂÈ ÓÔÂ‰ÂÎflÂÚÒfl ÏÌÓ„Ó˜ËÒ-
ÎÂÌÌ˚ÏË ÒÎÛ˜‡ÈÌ˚ÏË, ÒÚÛÔÂÌ˜‡Ú˚ÏË ̋ ÌÂ„ÂÚË˜Â-
ÒÍËÏË ‚ÓÁ‰ÂÈÒÚ‚ËflÏË. ù‚ÓÎ˛ˆËfl ÒÓÒÚ‡‚‡ Ì‡ ‡ÚÓÏ-
ÌÓ-ÏÓÎÂÍÛÎflÌÓÏ ÛÓ‚ÌÂ ÔÓËÒıÓ‰ËÚ ÔÓ‰ ‚ÎËflÌËÂÏ
ÂÒÚÂÒÚ‚ÂÌÌÓ ‚ÓÁÌËÍ‡˛˘Ëı „‡‰ËÂÌÚÓ‚ ıËÏË˜ÂÒÍÓ„Ó
ÔÓÚÂÌˆË‡Î‡. àÒıÓ‰fl ËÁ ËÁ‚ÂÒÚÌ˚ı ÚÂÏÓ‰ËÌ‡ÏË-
˜ÂÒÍËı Á‡‚ËÒËÏÓÒÚÂÈ, ÓÔÂ‰ÂÎfl˛˘Ëı Ò‚flÁ¸ ıËÏË-
˜ÂÒÍÓ„Ó ÔÓÚÂÌˆË‡Î‡ Ò ÍÓÌˆÂÌÚ‡ˆËÂÈ ÔËÏÂÒË,
ËÏÂÂÏ Í‡ÚËÌÛ ÒÚÛÔÂÌ˜‡ÚÓ„Ó ËÁÏÂÌÂÌËfl ‚ÂÎË˜Ë-
Ì˚ 
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 – ·ÂÁ‡ÁÏÂÌ‡fl ÍÓÌˆÂÌÚ‡ˆËfl
ÔËÏÂÒÂÈ, ‚˚‡ÊÂÌÌ‡fl, Ì‡ÔËÏÂ, ‚ ÏÓÎ¸Ì˚ı ‰Ó-
Îflı (ÒÏ. ‰ÂÚ‡ÎË ‚ [4, 5]). äÓÌÍÂÚÌ˚ÏË ÔËÓ‰Ì˚-
ÏË ÔÓˆÂÒÒ‡ÏË, ÓÚ‚Â˜‡˛˘ËÏË ÓÔËÒ‡ÌÌÓÏÛ ÏÂı‡-
ÌËÁÏÛ, fl‚Îfl˛ÚÒfl ÍÓÌÚ‡ÍÚ˚ ‡ÁÎË˜Ì˚ı Ù‡Á ÓÒÌÓ‚-
ÌÓ„Ó ‚Â˘ÂÒÚ‚‡ ÔË ÍÓÌ‰ÂÌÒ‡ˆËË, ÔÎ‡‚ÎÂÌËË,
ËÒÔ‡ÂÌËË, ‚ÓÁ„ÓÌÍÂ. ùÚÓ ÏÓ„ÛÚ ·˚Ú¸ ÔÓˆÂÒÒ˚
‡ÒÚ‚ÓÂÌËfl, ˝ÍÒÚ‡ÍˆËË, ‡‰ÒÓ·ˆËË, ıËÏË˜ÂÒÍËÂ
Â‡ÍˆËË Ë ÚÓÏÛ ÔÓ‰Ó·Ì˚Â fl‚ÎÂÌËfl, ÔÂÂ‡ÒÔÂ‰Â-
Îfl˛˘ËÂ ÔËÏÂÒË ÔË Ú‡ÌÒÙÓÏ‡ˆËË ‡ÒÒÏ‡ÚË‚‡-
ÂÏÓ„Ó Ó·˙ÂÍÚ‡. ë Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓÈ ÚÓ˜ÍË ÁÂÌËfl ‰Îfl
‚ÂÎË˜ËÌ˚ 

 

X

 

 Â‡ÎËÁÛÂÚÒfl Ú‡Í Ì‡Á˚‚‡ÂÏ‡fl ˆÂÔ¸ å‡-
ÍÓ‚‡ [6]. êÂÁÛÎ¸Ú‡Ú ÔÓˆÂÒÒ‡ – ËÁÏÂÌÂÌËÂ ÔÂ‚ÓÌ‡-
˜‡Î¸ÌÓÈ (‚ Ó·˘ÂÏ ÒÎÛ˜‡Â ÔÓËÁ‚ÓÎ¸ÌÓÈ) ‰ËÙÙÂÂÌ-
ˆË‡Î¸ÌÓÈ ÙÛÌÍˆËË ‡ÒÔÂ‰ÂÎÂÌËfl 

 

ρ

 

(

 

x

 

) ‰Ó ÌÓ-
Ï‡Î¸ÌÓ„Ó („‡ÛÒÒÓ‚ÒÍÓ„Ó) ‚Ë‰‡. èË ËÁÏÂÌÂÌËË
ÒÓÒÚ‡‚‡ Ó·˙ÂÍÚÓ‚ Ó‰ÌÓ„Ó ÍÎ‡ÒÒ‡ ‚ Í‡ÍÓÏ-ÎË·Ó

ÔËÓ‰ÌÓÏ ÔÓˆÂÒÒÂ ÂÒÚÂÒÚ‚ÂÌÌÓ Ò˜ËÚ‡Ú¸ ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘Û˛ ˆÂÔ¸ å‡ÍÓ‚‡ Ó‰ÌÓÓ‰ÌÓÈ, Ú.Â. ÓÔ-
Â‰ÂÎflÂÏÓÈ Ó‰ÌËÏ Ï‡Ò¯Ú‡·ÓÏ ËÁÏÂÌÂÌËfl ‚ÂÎË-
˜ËÌ ÍÓÌˆÂÌÚ‡ˆËÈ [4, 6]. 

äÓÌÍÂÚÌÓÂ ÓÒÛ˘ÂÒÚ‚ÎÂÌËÂ ÒÚÓı‡ÒÚË˜ÂÒÍÓ„Ó
ÔÓˆÂÒÒ‡, ÓÔÂ‰ÂÎÂÌÌÓ„Ó ‡ÒÒÏ‡ÚË‚‡ÂÏÓÈ ÏÓ‰Â-
Î¸˛, ÓÔËÒ˚‚‡ÂÚÒfl ÏÂÚÓ‰ÓÏ åÓÌÚÂ-ä‡ÎÓ (ÒÏ.,
Ì‡ÔËÏÂ, [4]). èË ËÁÏÂÌÂÌËflı Ó·˙ÂÍÚ‡ ÙÓÏË-
ÛÂÏ˚Â ‚ ˆÂÔË ÒÎÛ˜‡ÈÌ˚Â ÁÌ‡˜ÂÌËfl ‚ÂÎË˜ËÌ 
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ÔËÌËÏ‡˛ÚÒfl ‚ÒÂ„‰‡ ‚ ÒÎÛ˜‡Â ÓÚÒÛÚÒÚ‚Ëfl ˆÂÎÂÌ‡-
Ô‡‚ÎÂÌÌÓ„Ó (‰ÂÚÂÏËÌËÓ‚‡ÌÌÓ„Ó) ÙÓÏËÓ‚‡-
ÌËfl Â„Ó ÒÓÒÚ‡‚‡. äÓÌÍÂÚÌ˚Ï ÔËÏÂÓÏ Ú‡ÍÓ„Ó
ÒÎÛ˜‡ÈÌÓ„Ó ÔÓˆÂÒÒ‡ ÒÎÛÊ‡Ú ‡ÒÒÏÓÚÂÌÌ˚Â ‰‡-
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îÓÏËÓ‚‡ÌËÂ ÒÓÒÚ‡‚‡ ÔËÓ‰Ì˚ı Ó·˙ÂÍÚÓ‚
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çËÊÂ„ÓÓ‰ÒÍËÈ „ÓÒÛ‰‡ÒÚ‚ÂÌÌ˚È ÛÌË‚ÂÒËÚÂÚ
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êËÒ. 1.

 

 èÓfl‰ÍÓ‚˚Â fl‰˚ ‚ÂÎË˜ËÌ˚ ·ÂÁ‡ÁÏÂÌÓ„Ó
ÍËÚÂËfl èËÒÓÌ‡: ‡ – ÍÓÒÏÓ- Ë „ÂÓıËÏË˜ÂÒÍËÂ Ó·˙-
ÂÍÚ˚ (

 

μ

 

 = 0.38, 

 

σ

 

 = 0.25); · – ·ËÓÎÓ„Ë˜ÂÒÍËÂ Ó·˙ÂÍÚ˚
(

 

μ

 

 = 0.55, 

 

σ

 

 = 0.5). 
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 – ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â, 
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 –
Á‡‚ËÒËÏÓÒÚ¸ ‰Îfl ÒÚÓ„ÓÈ ÏÓ‰ÂÎË.
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ëÚÂÔ‡ÌÓ‚, ëÛÔÛÌÓ‚‡

 

ÎÂÂ ÌÂÓ„‡ÌË˜ÂÒÍËÂ (ÍÓÒÏÓ- Ë „ÂÓıËÏË˜ÂÒÍËÂ)
Ó·˙ÂÍÚ˚. Ç ·ËÓÎÓ„Ë˜ÂÒÍËı Ó·˙ÂÍÚ‡ı ÙÓÏËÓ‚‡-
ÌËÂ ÒÓÒÚ‡‚‡ ÌÓÒËÚ ËÌÓÈ ı‡‡ÍÚÂ. ÇÂÎË˜ËÌ˚ ÍÓÌ-
ˆÂÌÚ‡ˆËÈ ·Û‰ÛÚ ÒÚÂÏËÚ¸Òfl Í ÌÂÍÓÚÓÓÏÛ ÛÔÓfl-
‰Ó˜ÂÌÌÓÏÛ ‡ÒÔÂ‰ÂÎÂÌË˛, ÓÔÂ‰ÂÎflÂÏÓÏÛ Á‡-
‰‡ÌÌ˚Ï ÚËÔÓÏ ÙÛÌÍˆËÓÌËÓ‚‡ÌËfl ÒËÒÚÂÏ˚.
åÓÊÌÓ ÔËÌflÚ¸ Â„Ó ‚ ÓÔÂ‰ÂÎÂÌÌÓÏ ÒÏ˚ÒÎÂ ÔÓ-
ÚË‚ÓÔÓÎÓÊÌ˚Ï ÔÂ‰˚‰Û˘ÂÏÛ. Ç ÔËÌflÚÓÏ ÔË-
·ÎËÊÂÌËË Â‡ÎËÁÛÂÚÒfl Ú‡ ÊÂ ˆÂÔ¸, ÌÓ ‚ Ó·‡ÚÌÓÏ
ÔÓfl‰ÍÂ – ÓÚ ÛÔÓfl‰Ó˜ÂÌÌÓ„Ó Í ÒÚÓı‡ÒÚË˜ÂÒÍÓÏÛ
‡ÒÔÂ‰ÂÎÂÌË˛ ÔÓ ÛÊÂ ‡ÒÒÏÓÚÂÌÌÓÏÛ ‡Î„ÓËÚ-
ÏÛ. èÓ‰˜ÂÍÌÂÏ, ̃ ÚÓ Â˜¸ Ë‰ÂÚ Ó· ÛÔÓfl‰Ó˜ÂÌËË ‚
“ÔÓÒÚ‡ÌÒÚ‚Â” ‰ËÙÙÂÂÌˆË‡Î¸Ì˚ı ÙÛÌÍˆËÈ ‡Ò-
ÔÂ‰ÂÎÂÌËfl 

 

ρ

 

(

 

x

 

).

ÑÎfl ÔËÏÂÒÌÓ„Ó ÒÓÒÚ‡‚‡, ËÁÏÂÌfl˛˘Â„ÓÒfl ‚‰ÓÎ¸
Ó‰ÌÓÓ‰ÌÓÈ ˆÂÔË å‡ÍÓ‚‡, “Ó·˙ÂÍÚ˚” – ÙÛÌÍˆËË

 

ρ

 

(

 

x

 

) ÔÓ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÏÛ ‚Ë‰Û ÔË·ÎËÊ‡˛ÚÒfl Í
ÙÛÌÍˆËË ÌÓÏ‡Î¸ÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl. ÇÂÎË˜ËÌÓÈ,
ÓÔÂ‰ÂÎfl˛˘ÂÈ ÒÚÓı‡ÒÚË˜ÌÓÒÚ¸ ÔÓˆÂÒÒ‡, ‚˚·ÂÂÏ
ÓÚÌÓÒËÚÂÎ¸Ì˚È ÍËÚÂËÈ èËÒÓÌ‡ [4, 6]:

„‰Â  – Ú‡·ÎË˜ÌÓÂ ÁÌ‡˜ÂÌËÂ ÍËÚÂËfl. ÑÎfl Ó·˚˜-

ÌÓ„Ó ÛÓ‚Ìfl ÁÌ‡˜ËÏÓÒÚË 0.95 Ë ‰Îfl ÔÓÒÚÓÂÌÌ˚ı
˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı „ËÒÚÓ„‡ÏÏ Ò ˜ËÒÎÓÏ ÒÚÂÔÂÌÂÈ

Ò‚Ó·Ó‰˚, ‡‚Ì˚Ï 3,  = 5.99. ê‡Ò˜ÂÚÌ˚Â ÁÌ‡˜Â-

ÌËfl ÍËÚÂËfl 

 

χ

 

2

 

 ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 1. Ñ‡ÌÌ˚Â ÔÓ ÒÓ-
ÒÚ‡‚Û ÛÍ‡Á‡ÌÌ˚ı Ó·˙ÂÍÚÓ‚ ‚ÁflÚ˚ ËÁ [1–3, 7, 8].

χÓÚÌ
2 χ2

χÚ‡·Î
2

-----------,=

χÚ‡·Î
2

χÚ‡·Î
2

 

íËÔ ËÁÛ˜‡ÂÏÓ„Ó Ó·˙ÂÍÚ‡ ÓÔÂ‰ÂÎflÂÚÒfl Á‡‰‡ÌË-
ÂÏ ÓÒÌÓ‚ÌÓ„Ó ‚Â˘ÂÒÚ‚‡ (‚Â˘ÂÒÚ‚), ÔËÏÂÒÌ˚È ÒÓ-
ÒÚ‡‚ – ÍÓÌˆÂÌÚ‡ˆËflÏË ÓÒÚ‡Î¸Ì˚ı Â„Ó ÒÓÒÚ‡‚Îfl˛-
˘Ëı ˝ÎÂÏÂÌÚÓ‚. í‡ÍÓÂ ÍÎ‡ÒÒËÙËÍ‡ˆËÓÌÌÓÂ ‡Á‰Â-
ÎÂÌËÂ ˝ÎÂÏÂÌÚÓ‚ ÌÂ ‚˚Á˚‚‡ÂÚ Á‡ÚÛ‰ÌÂÌËÈ ‚ ÒËÎÛ
·ÓÎ¸¯Ëı ‡ÁÎË˜ËÈ ‚ ‚ÂÎË˜ËÌ‡ı ÍÓÌˆÂÌÚ‡ˆËÈ.
ÑÎfl ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‚ Ú‡·Î. 1 Ó·˙ÂÍÚÓ‚ ÌÂÓ„‡ÌË-
˜ÂÒÍÓÈ ÔËÓ‰˚ ÓÒÌÓ‚Ì˚Â ÍÓÏÔÓÌÂÌÚ˚ – ˝ÚÓ ç,
çÂ ‰Îfl ëÓÎÌÂ˜ÌÓÈ ÒËÒÚÂÏ˚ Ë ‡ÚÏÓÒÙÂ˚ ëÓÎÌˆ‡,
ç, é ‰Îfl ‚Ó‰Ì˚ı ÒÂ‰, Si, O ‰Îfl ÓÒÚ‡Î¸Ì˚ı. Ç Ó-
„‡ÌË˜ÂÒÍËı Ó·˙ÂÍÚ‡ı – ˝ÚÓ ë, é, ç.

ÑÎfl ÍÓÒÏÓ- Ë „ÂÓıËÏË˜ÂÒÍËı Ó·˙ÂÍÚÓ‚, ÔÓ¯Â‰-
¯Ëı Ì‡Ë·ÓÎÂÂ ‰ÎËÌÌ˚È ÔÛÚ¸ ÙÓÏËÓ‚‡ÌËfl ÒÓÒÚ‡‚‡
(·ÓÎ¸¯ÓÂ ̃ ËÒÎÓ ̄ ‡„Ó‚ ‚ ̂ ÂÔË å‡ÍÓ‚‡), ‰ÓÎÊÌ‡ Ì‡-
·Î˛‰‡Ú¸Òfl ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ‡ÒÒÏ‡ÚË‚‡ÂÏÓÈ ÏÓ‰Â-

Î¸˛ ÚÂÌ‰ÂÌˆËfl  

 

→ 

 

0. ÑÎfl ·ËÓÎÓ„Ë˜ÂÒÍËı Ó·˙ÂÍ-

ÚÓ‚, ‰ÓÎ„Ó “ÒÚÓfl˘Ëı” Ò‚ÓÈ ÔËÏÂÒÌ˚È ÒÓÒÚ‡‚, ÍË-

ÚÂËÈ  ‰ÓÎÊÂÌ ‚ÓÁ‡ÒÚ‡Ú¸ ÓÚ Ï‡Î˚ı ‰Ó

‰ÓÒÚ‡ÚÓ˜ÌÓ ·ÓÎ¸¯Ëı ‚ÂÎË˜ËÌ, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ÓÚ-
Í‡ÁÛ ÓÚ „ËÔÓÚÂÁ˚ ÌÓÏ‡Î¸ÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ÔË-
ÏÂÒÂÈ ÔÓ ‚ÂÎË˜ËÌ‡Ï ÍÓÌˆÂÌÚ‡ˆËÈ.

èË‚Â‰ÂÏ ÂÁÛÎ¸Ú‡Ú˚ ‚ ·ÂÁ‡ÁÏÂÌ˚ı ÍÓÓ‰Ë-
Ì‡Ú‡ı, Û‰Ó·Ì˚ı ‰Îfl Ò‡‚ÌÂÌËfl Ò ‚Ë‰ÓÏ ÍË‚ÓÈ ÔÓ-
fl‰ÍÓ‚ÓÈ ÒÚ‡ÚËÒÚËÍË Ó·˙ÂÍÚÓ‚, ÒÓÒÚ‡‚ ÍÓÚÓ˚ı
ÙÓÏËÛÂÚÒfl ÒÚÓ„Ó ÔÓ ÔÂ‰ÎÓÊÂÌÌÓÈ ÏÓ‰ÂÎË.
ÑÎfl ÌÓÏ‡Î¸ÌÓÈ ÙÛÌÍˆËË ‡ÒÔÂ‰ÂÎÂÌËfl, ÔÓ ÍÓ-
ÚÓÓÏÛ ‰ÓÎÊÌ˚ ·˚Ú¸ ‡ÒÔÂ‰ÂÎÂÌ˚ ‚ÂÎË˜ËÌ˚ 

 

χ

 

2

 

(˝ÚÓ ÛÚ‚ÂÊ‰ÂÌËÂ ‚ ÒÓ„Î‡ÒËË Ò ˆÂÌÚ‡Î¸ÌÓÈ ÔÂ-
‰ÂÎ¸ÌÓÈ ÚÂÓÂÏÓÈ Ï‡ÚÂÏ‡ÚË˜ÂÒÍÓÈ ÒÚ‡ÚËÒÚËÍË ·Ó-
ÎÂÂ ÒÚÓ„Ó, ˜ÂÏ ‡ÒÔÂ‰ÂÎÂÌËÂ ‚ÂÎË˜ËÌ˚ 

 

X

 

 [6]), ÒÓ-

χÓÚÌ
2

χÓÚÌ
2

 

í‡·ÎËˆ‡ 1. 

 

 èÓfl‰ÍÓ‚˚È fl‰ ‚ÂÎË˜ËÌ ÍËÚÂËfl èËÒÓÌ‡ ‰Îfl ‰ËÙÙÂÂÌˆË‡Î¸Ì˚ı ÙÛÌÍˆËÈ ‡ÒÔÂ‰ÂÎÂÌËfl ÔË-
ÏÂÒÌÓ„Ó ÒÓÒÚ‡‚‡ Ó·˙ÂÍÚÓ‚ ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚

‹ Ô.Ô.
äÓÒÏÓ- Ë „ÂÓıËÏË˜ÂÒÍËÂ

Ó·˙ÂÍÚ˚

 

χ

 

2

 

‹ Ô.Ô. ÅËÓÎÓ„Ë˜ÂÒÍËÂ Ó·˙ÂÍÚ˚

 

χ

 

2

 

1 ä‡ÏÂÌÌ˚Â ÏÂÚÂÓËÚ˚ 5.32 1 ê‡ÒÚÂÌËfl (ÁÓÎ‡) 0.08

2 ÄÚÏÓÒÙÂ‡ ëÓÎÌˆ‡ 5.16 2 ÉË·˚ 0.93

3 ÜÂÎÂÁÌ˚Â ÏÂÚÂÓËÚ˚ 5.12 3 åÌÓ„ÓÍÎÂÚÓ˜Ì˚Â ‚Ó‰ÓÓÒÎË 1.52

4 ÉÎËÌ‡ 3.94 4 ê‡ÍÓÓ·‡ÁÌ˚Â 3.00

5 ãËÚÓÒÙÂ‡ 3.43 5 èÂ˜ÂÌ¸ ÏÎÂÍÓÔËÚ‡˛˘Ëı 3.23

6 èÂÒ˜‡ÌËÍË 3.37 6 äÓ‚¸ ˜ÂÎÓ‚ÂÍ‡ 3.30

7 ëÓÎÌÂ˜Ì‡fl ÒËÒÚÂÏ‡ 2.66 7 åıË 3.43

8 å‡Ò 2.31 8 åÓÎÎ˛ÒÍË 3.72

9 ãÛÌ‡ 1.98 9 èÓÍ˚ÚÓÒÂÏÂÌÌ˚Â ‡ÒÚÂÌËfl 4.47

10 èÓ‚ÂıÌÓÒÚÌ˚Â ‚Ó‰˚ 1.81 10 åÛÒÍÛÎ˚ ÏÎÂÍÓÔËÚ‡˛˘Ëı 4.73

11 áÂÏÌ‡fl ÍÓ‡ 1.77 11 äÓÒÚË ˜ÂÎÓ‚ÂÍ‡ 4.97

12 ëÎ‡Ìˆ˚ 1.25 12 åÓÁ„ ˜ÂÎÓ‚ÂÍ‡ 6.04

13 åÓÒÍ‡fl ‚Ó‰‡ 1.10

14 àÁ‚ÂÊÂÌÌ˚Â ÔÓÓ‰˚ 0.93

15 É‡ÌËÚ 0.66

16 ä‡·ÓÌ‡ÚÌ˚Â ÔÓÓ‰˚ 0.49
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ÓÚ‚ÂÚÒÚ‚Û˛˘ÂÂ ËÌÚÂ„‡Î¸ÌÓÂ ‡ÒÔÂ‰ÂÎÂÌËÂ (Ú.Â.
ÔÓfl‰ÍÓ‚˚È fl‰) ËÏÂÂÚ S-Ó·‡ÁÌ˚È ‚Ë‰. Ç ÒÓÓÚ-
‚ÂÚÒÚ‚ËË Ò ‡Á‚ËÚ˚ÏË ÒÓÓ·‡ÊÂÌËflÏË ÏÓÊÌÓ Á‡-
ÔËÒ‡Ú¸:

(1)

„‰Â î(

 

κ

 

) = 

 

dt

 

 – ËÌÚÂ„‡Î Ó¯Ë·ÓÍ

[9], 

 

κ

 

 = , 

 

n

 

 – ÌÓÏÂ Ó·˙ÂÍÚ‡ ‚ ÔÓfl‰ÍÓ‚ÓÏ

fl‰Û, 

 

N

 

 – Ó·˘ÂÂ ˜ËÒÎÓ ‰‡ÌÌ˚ı, 

 

μ

 

, 

 

σ

 

 – ÒÂ‰ÌÂÂ ÁÌ‡-
˜ÂÌËÂ Ë ÒÚ‡Ì‰‡ÚÌÓÂ ÓÚÍÎÓÌÂÌËÂ ‚ÂÎË˜ËÌ˚ 

 

κ

 

.

èË‚Â‰ÂÌÌ˚Â ‚ Ú‡·Î. 1 ÔÓfl‰ÍÓ‚˚Â fl‰˚ Í‡˜Â-
ÒÚ‚ÂÌÌÓ ÓÚ‚Â˜‡˛Ú ÔÂ‰ÒÚ‡‚ÎÂÌË˛ Ó ıÓÌÓÎÓ„ËË ‚
ÙÓÏËÓ‚‡ÌËË ‡ÒÒÏÓÚÂÌÌ˚ı Ó·˙ÂÍÚÓ‚ ÓÍÛÊ‡-
˛˘ÂÈ ÒÂ‰˚. àÁ ËÒ. 1 ‚Ë‰ÌÓ, ˜ÚÓ Ì‡·Î˛‰‡ÂÚÒfl
ıÓÓ¯ÂÂ ÒÓ„Î‡ÒËÂ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ‰‡ÌÌ˚ı ÒÓ

ÒÚÓ„ÓÈ Á‡‚ËÒËÏÓÒÚ¸˛, ÓÚ‚Â˜‡˛˘ÂÈ ÔÂ‰ÎÓÊÂÌ-
ÌÓÈ ‚˚¯Â ÒÚÓı‡ÒÚË˜ÂÒÍÓÈ ÏÓ‰ÂÎË Ò Ï‡ÍÓ‚ÒÍËÏ
ÏÂı‡ÌËÁÏÓÏ ÙÓÏËÓ‚‡ÌËfl ÔËÏÂÒÌÓ„Ó ÒÓÒÚ‡‚‡
‡ÒÒÏÓÚÂÌÌ˚ı Ó·˙ÂÍÚÓ‚.
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ν n
N
----  ==

=  
1 Φ κ( ) ‰Îfl ÌÂÓ„‡ÌË˜ÂÒÍËı Ó·˙ÂÍÚÓ‚,–

Φ κ( ) ‰Îfl Ó„‡ÌË˜ÂÒÍËı Ó·˙ÂÍÚÓ‚,⎩
⎨
⎧

1

2π
---------- t2

2
---–⎝ ⎠

⎛ ⎞exp

∞–

κ

∫
χÓÚÌ

2  – μ
σ

-------------------
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